ITANEIIETHMIO OEXXAAIAX
YXXOAH EINIIXTHMQN YTI'EIAX

TMHMA BIOXHMEIAYX & BIOTEXNOAOI'TAX

AO®HNA AHMOIIOYAOY

EITIOIITHX AHMOXIAX YT'EIAX

TPOITIOITIOIHMENOI XTH BAXH ITYPANONOYKAEOZITEX
ME IHIOANH ANTIIKH, ANTIKAPKINIKH KAI
ANTIATIABHTIKH APAXH: XXEAIAXMOX KAI XYNOEXH

AIAAKTOPIKH AIATPIBH

AAPIXA 2017

Institutional Repository - Library & Information Centre - University of Thessaly
17/10/2023 12:06:37 EEST - 167.114.118.212



Tpomomowmpévor otn Pacn nvpavovovkieolites pe mBav) aviiky,
OVTIKOPKIVIKY] Kot avTidtofnTiki) 6pdon: oyedracpnog kol ovvieon

Institutional Repository - Library & Information Centre - University of Thessaly
17/10/2023 12:06:37 EEST - 167.114.118.212



TPIMEAHZ YMBOYAEYTIKH ENITPOIMNH

Anpiqrprog Komd g (Emprénov), Kabnynme Opyoavikng Xnueiog tov Tunpoatog
Buoynuetog kot Bioteyvoloyiag tov [avemompiov ®eoccaliog

Avopéag Tootivng, Kadnyntig tov Topéa Dapuaxevtikng Xnueiog tov Tunupatog
dappokevtikng tov [Havemommpiov Adnvov

HMomradoémoviog Mnvéc, Epsvovnme A’ oto EBviké Kévipo 'Epgvvag Ducikov
Emomuov ““‘Anuokprrog’”

ENTAMEAHZ EZEETAZTIKH ENMITPOMNH

Havoyiotng Mapkovrdatog, Kabnyntig Eeappoouévng MikpoPiodoyiag Tov
Tuquotog Broymueiog kot Broteyvoioyiog tov [avemotnpiov Oescoriog

Iodvvng Ihppettig, Epevvmtmig A’ oto EOvikd Kévipo 'Epsvvag Duowov
Emomuov “*Anpdkprroc’’

Anuitprog Kovpétag, Kabnynmge @vcioroyiog Zokdv opyavicpudv — To&ukoAoyiog
tov Tunuartog Broynueiog kot Bloteyvoloyiag tov [avemompiov ®eccariog

I'pnyéprog Apovtliog, Enikovpog Kabnyntic Biominpopopiknig otn ['evopuxn tov
Tuquatog Blioynueiog kot Broteyvoroyiag tov [avemotnpiov Oescoriog

Anuitprog Kopwotng, Kabnyntg Opyaviking Xnueiog tov Tunpatog Bloymueiog
kot Bloteyvoloyiag tov Iavemompiov Osccariog

Avopéag Tootivng, Kabnyntig tov Topéa Dapuaxevtikng Xnueiag tov Tunuatog
Ddappokevtikng tov [avemommpuiov AGnvov

HMomradoémoviog Mnvéc, Epevovnmc A’ oto EBvikd Kévipo ‘Epevvog Puoikdv
Emomuov ““‘Anuodxpirog’’

Institutional Repository - Library & Information Centre - University of Thessaly
17/10/2023 12:06:37 EEST - 167.114.118.212



AO®HNA AHMOIIOYAOY

TPOITIOITIOIHMENOI XTH BAXH ITYPANONOYKAEOZITEX
ME IIOANH ANTIIKH, ANTIKAPKINIKH KAI
ANTIATABHTIKH APAXH: XXEAIAXMOX KAI XYNOEXH

Institutional Repository - Library & Information Centre - University of Thessaly
17/10/2023 12:06:37 EEST - 167.114.118.212



Institutional Repository - Library & Information Centre - University of Thessaly
17/10/2023 12:06:37 EEST - 167.114.118.212



AOHNA AHMOIIOYAOY

AAPIXA 2017

TPOITIOITIOIHMENOI XTH BAXH ITYPANONOYKAEOZITEX
ME IIOANH ANTIIKH, ANTIKAPKINIKH KAI
ANTIATABHTIKH APAXH: XXEAIAXMOX KAI XYNOEXH

AIAAKTOPIKH AIATPIBH, ITANEIIIEXTHMIO OEXXAAIAX
YXXOAH EINIIXTHMQN YI'EIAX

TMHMA BIOXHMEIAX KAI BIOTEXNOAOI'TAX

Ap1Opog TpoKaTOPTIKOV GEAId®V: 16
YuvoMKkac apBpdg ceridowv: 269
YVVOMKOG aplOpog Tvakwy: 7
Ap1Ouog tov Ewévov: 1

Ap1Ouog tov Hopapmudtov: 1

YuvoAkdc apBuds tov Biploypapikov maporopndv: 146

vi

Institutional Repository - Library & Information Centre - University of Thessaly
17/10/2023 12:06:37 EEST - 167.114.118.212



IHEPIAHYH

Ta televtaia ypdvia, ot Tpomomomuévol vovkAieoliteg kot 1dtaitepa Ta
Tpomomompéva ot Paon vovkieolitikd mopdymyo £xovv epeuvnbel ekTEVOS AOY®
™G OVTIUKNAG KOl OVTIKOPKIVIKNG TOVG Opdong Kobmg emiong kol ®¢ OVOCTOAELG
dpdpmv evibpmv. H mo dadedopévn néhodog yia tnv TponTomoinet TV TOVPVIKOV
KOl TUPLOWVIKOV avoAddywv elvar 1 KoataAvdpevn ond moAlddo  avtidpoon
doTaVPoLUEVNG GVCEVENG, HEG® TOV GYNUATIGHOD VEOV OEGUOV GvOpaKa-GvOpaKa
Kot avOpaka-etepoatopov. H mapovca ddaxtopikn dwtpiPn eotialetan kupimg o
obvleon VEOV TPOTOTOMUEVOV OTNV ETEPOKVKAIKY PdAom mupoavovoukAeolITiKdV

aVOAOYOV.

Me Bdon ta aveoTépm EVPLATE KOl GE GUVIVAGHO LLE TO OTL ) Ol AAKLVVAO-
tpomomonpévol Co5-mupyudivikol kor C8-movpivikoi vovkieoliteg £xet amoderydel dti
KatéYovv evilapépovces Ploloyikég 1010tTeg, ) mOAAG avdAoyo ™G YAvKOIng
UIOPOVV VO OPAGOVV O OVAGTOAEIG TNG POCPOPVAACTG TOL YAVKOYOVOL, Kol Y) Kot
oL Belomovpiveg €yovv TN OENUN  OMOTEAEGUOTIKMOV  OVIIKOPKIVIKOV KOt
OVOGOKOTOCTUATIKOV QUPUAK®OV, BempnOnke evoloQEPOV, VO GYESIIGTOVV KOl GTN
ovvéyela va ovvtebovv: 1) wag véag celpdg tporomompuévov CS-mupyudivikdv kot
C8-movpvik®V  aAKVVVAO-VTOKOTEGSTNUEV®DY  TUPOVOVOLKAEO 1TV, 2) KoOMG Kot

VE®V BE0TOVPIVIKAOV TUPOVOVOVKAEOLITIKOV OVOAIY®V.

Ot tehkol vovkAeoliteg a&loloynOnKav yoo TV aVTUKN KOl OVTIKOPKIVIKY
TOVG OpAoTm EVOvTL SlPOPOV UKMV CTEAEYMV KOl KOPKIVIKOV KLTTOPIK®V GEPOV

KaODG emiong Kot ®G ovTIOPNTIKOL TAPAYOVTES.
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Evyoapotieg

H mopovca dwdaktopikny Odatpn ekmovibnke oto Epyoaotipo Bio-
Opyoavikng Xnuetog tov Tunuatog Bloynueiog-Broteyvoroyiag tov Ilavemomnpiov
Oeccariag, vrd v emifreyn tov Kabnynty Opyavikng Xnpeiog, k. Anuntpiov
Koo otov omoio kot Bo 10eha va ekppdow Tig Beprotepeg evyaplotieg Lov yio
TV VIOSEIEN TOL BEHATOG 060 Kol Yo TNV adlIKOT KOO0 YNoT| KOl ETGTNHOVIKN
CLUTAPAGTOGT TOL GE OAN TN SLAPKELN TNG EKTOHVNONG OVTNG TNG dlaTpPiG.

®a N0eha emiong va evyapiomom tov Kabnynt @apuakevtikng Xnueiog tov
Tuquroatog @apuaxevtikng tov Iavemompiov ABnvov, k. Avdpéa Tootivn Kabndg
kat tov Epguoynt A’ k. Mnvé [Moanaddémovio tov E6vikod Kévrpov Epgvvag Pucikmv
Emomuav ““Anuoxpitog’, ot onoiot pe tipunoav deXOUEVOL VO GUUUETAGYOVY GTNV
TPHEA GLUPOVAELTIKY EMTPOTY| KAODG £TIONG Y10 TIC EVGTOYES VILOOEIEELG TOVG KOTA
™ JIPKELL GLYYPAPNS OVTHG TNG dlaTPPNC.

Emiong, Bo MBeha va evyopiotiow to vmoérowma MEAN TNG EMTOUEAOVC
efetaoTikng  emrpomng, tov  kvpto  Ilavaywwtn  Mapkovrdto, Kabnynm
Epappoopévng Mukpofroroyiog tov Tunuatog Bioynueiag kot Bloteyvoioyiag, tov K.
Anpntpio Kovpéra, Kabnynt) @vcioroyiog Zowkdv opyovicpdv — To&ikoroyiag Tov
Tunuatog Broynueiog kot Broteyvoroyiag, tov k. I'pnyopo Apovtlia, Emikovpo
KoOnynm Biominpopopikng omm Tevoprkry tov Tuquoatog Buoynupeiog ot
Buotgyvoroyiag, xabmg kot tov k. Iwdvwn IMipuettm, Epsovnm A’ oto Efviko
Kévipo 'Epevvag @uowkodv Emomuov “‘Anuokprtoc’” yuoo 11 TOAD GOOTEG
TOPATNPNGELS TOVG, TOL GUVEPAAOY GTNV APTIOTEPT] EUEAVIOT TNG SoTPPG.

Emumiéov Ba n0era va guyapiotiom OAa ta péAN tov epyactnpiov Opyavikng
Xnuelag yuo v 4piotn cuvepyasio HoG KoL TO APUOVIKO KAILO TOV EMKPOTOVGE Y1
TNV OAOKANPMOT 0VTHG TG STPIPNg Kot To cuykekpipévo toug Nikdiao Korrdro,
Bavéoa [appevomodrov, AreEdvopa Kovtapérov, Evayyeiia I'eladdpn, Ztovpovia
Znconovlov kot Ovpavia Xpiotidov. Emiong, 0o fbeha va evyopioticom kot v
Koavteadn Avaotacio Tov gpyastmpiov Aopkng & Asgttovpykng Bloynueiog yio
Mym Teov SOUIKOV Kot KvnTiK®v pedétov, v Bipywia Tpuoviokovoetavt) tov
tuqpotog Xnueiog tov AILG. kot v Ayyelkn [avayiwtorodiov tov E.K.E.®.E.
“Anuoxprroc’, v t Pordewa ot Agyn *H NMR kot *C NMR gaopdtov kat i

TNV EVYAPLOTN GLUVEPYOGLO LLOC.
viii
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Emiong Oa MBeha vo ekppdom Tic OepuodTOTEC ELYOPIOTIEG HOV GTOVG
LETAOIOOKTOPIKOVG EPEVYNTEG KOl TTOAD KOAOVG HOL @ilovg TV K. XtvAwav Mavtd
Kot tov K. Xpnoto Kvpiton v v apéprtotn vrostipién Toug, v guyevikn fonbdeia
KAODS KL TIC YVOGELG TOV LLOV HETEPEPAV Y10, TV OAOKA PMOT VTS TNG O TpPc.

Téhog, Ba NBela va gvyapiomom Beppd Tov cHvipogo pov Koota yio v
OLKOVOUIKY] Kot TNV NOKN | COUTAPAGTAGT), TOL LoV TPOSPEPE, Y®PIC Tov omoio Oa
ntav advvato va mpoaypotonomdel Kot vo oAokAnpwBel 1 mopovod dO0KTOPIKN
drTpiPn] Kabdg emiong TNV OKOYEVELD OV KO TOVG LITOAOUTOVS PIAOVLS OV Yol TNV

N0 Tovg svumapdoTao.
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Ewéva 1: [Tpotewvopevog unyavicpog Sonogashira reaction

Xvi

Institutional Repository - Library & Information Centre - University of Thessaly
17/10/2023 12:06:37 EEST - 167.114.118.212



EIZATQrH

LEIZAT'QI'H
1.1 NovkAieoliteg, Novkieotiowa ko NovkAreika o&éa

Ot vovkheoliteg (1 vovkieolidin) omotelobv Oepelddn CLOTOTIKG TOV
JPOp®V POAOYIKOV CLUGTNUATOV. ATOVIOVIOL GE OAOLG TOVG OPYOVIGLOVG OTN)
@Vo™ S10TL AmOTELOVV TPOOPOUES EVDGELS TOV VOUKAEOTIOIMV, TV PUCIKOV OUK®OV
LOVAS®V TOV YEVETIKOD VAIKOV, KaB®MG £mioNg KoLl TO VIOCTPOUO TOV TOAVUEPACHOV
v ™ ovvheon DNA kot RNA. O 6pog «vovkreolitng» apykd emvondnke and tov

Leven kot Jacobs (Leven ko Jacobs 1909).

Ot vovkAeo(iteg eivar YAVKOGUAOUIVEG TTOV TPOEPYOVTOAL OO TNV EVAOOT LLOG
vovkieoBaong (adevivn, yovavivn, kvtocivn, Oupivn, ovpakiln) kot g pPolng
(pPovoviieoliteg) N g deo&upPolng (deo&vpifovovkreoliteg). O dpog avapépeTal
oV £veon Tov amotedeitatl amd dvo pépn, amnd po Pdorn movpiving | TopYIdivig
evopévn ot 0éon 1° wog meviolng pe f-N-yivkolitikd deopd (Zyqua 1). Otav ctov

vovkAeolitn mpoatedel pio @mcEopiky opdda TPOKLATEL TO VOUKAEOTISI0 (ZyHua 2).

;N 0
5 OH OH 5 A8
HO HO N N N
2 0~J4 0 ¢ ,\Na ¢ NH
. . 8. //’2 /)\
3 2 gN 4N NT N7 TNH
OH OH OH H 3 H
AAENINH (A) [OYANINH (G)
PIBOZH AEOEYPIBOZH
NH, 0
5| SN3 [ o
e © 1ﬁ/$0 H/&O H/gu
<,” SN ~—— NOYKRAEOBALH KYTOZINH (C)  QYPAKIAH (U) @YMINH (1)
N N/)
~— I AYKOZITIKOZ AEXMOX
HO 0
OH
AAENOXINH

Yympa 1. F'hokolitikog dgopdg - Novkieolitng
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NH;
N X
N
NH;, </N | y
N
N X
</ | j | NH;
~ 0=P-0 0 <
| ’ U B
V=p-0 0 NH 0 OH N/go

T |
0=£~0 0 » . T OH NT N7 N
) < o 0=P-0— o

0 ol NTOONT TN, X \ﬁkm;
i ) |
0=P—0 0 i 0 oH /&

0=P-0 0

3.5 PQIPOAIEZTEPIKOL
AEZMOZ

Yypoe 2. Mépog améd Tig ynuUIKES 00PES VOUKAEOTIOIOV TOV KA®VOVY Tov DNA kot
To0v RNA

1.2 NovkAeoliTikd avaroyo.

O1 voukAeoliteg Kat Ta avAAOYH TOVG £XOVV TOPOVGLAGEL OIAHTEPO EPEVLVNTIKO
EVOLAPEPOV TO TEAEVTOLD YPOVIA, KVUPI®G AOY®D TOV WOI0TATOV TOVGS, TOL T KOO1GTOLV
AVTIKOPKIVIKOUS,  ovTIBokTnpdtakods, ovTiikohg mopdyovteg, KoBdG Kot ©g
avtio&edmtikd (Zhou et al, 2004, Perigaud et al, 1992, Robins et al, 1990, MacCoss
et al, 1990). To e&opeTikd evOLOPEPOV OV TAPOLGIALOVY EYEL WG OMOTELEGHA TN
MUK ovvBeon kot peAET &vOog peydAov oplBuod mopaydywv pE  1dtaitepn
nowilopoppia. 'Etol, 0 kdplog okomdg yio T1g cuvhEcelg Tov voukAieoTdimv givat, n
AVATTUEN VEMV EVOGE®V e YNUE0DEPATEVTIKO £VOL0PEPOV. OL TPOTOTOMGELG UTOPEL
va AaPovv ydpa €lte GTO TUNUO TNG ETEPOKVKAMKNG Pdomg eite oTov voATOVOpAKIKO

dakToAo (Zynua 3).
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YIIOKATAXTAXH ENOX
ATOMOY TOY AKXAPOY TPOIOMNOINZH

/ ETEPOKYKAIKHS BASHE
ANOITMA TOY
®OYPANIKOY AAKTYAIOY
(AKYKAOI NOYKAEOZITES) \ N
- SYNAESH ZAKXAPOY

ANAXTPO®H THX HO 0 ME ETEPOKYKAIKH BAYXH
AIAMOP®QXHY D-L ——

TPOTIOIOIHEH — OH ANQMEPIKH
TOY METEOOYS TOY ATAMOP®OEH (c.f)
AAKTYAIOY (ITYPANOZH) / :
MIPOZOHKH AIAGOPQN
UNOKATASTASH,  AEITOYPIIKQN OMAAQN
ATTAAOI®H
THE OMAAAZ TOY OH

Xymqpo 3. Tpomomoujoels ot dopi] £vog PUGIKOV voukAeliTy

"Evag vovkheolitng pumopel va vapyetl o€ 600 avouepeic popeis, eite oty B,
6mov o vrokatactdtg Tov Cl1” avopepikov dvOpaxa BpiokeTar otny idlo TAELPA LE
10 VOpo&vAo Tov C4” avOpaka (CiS), gite oV @, 6mov 0 vrokatactdtng tov Cl’
avoueptkoy avBpoka dev Ppioketor oty o TAEVpAd pe to VOPoELAMO Tov C4’
avOpaxoa (trans). Kabaog eniong pumopei vo vedapyel oe 500 EVAVTIONEPELG LOPPES , GTN
D popon Aeyopevn «puoikn Swoupopewmon» kot oty L popen ™ «un  @uowm
dapopemon » (Zynua 4).

BAZIH
HO 0 HO o
OH O BAZH OH OH
o- NOYKAEOZITHY p- NOYKAEOZITH
BAZH BAZH
OH
HO 0 0
OH OH OH OH
D- NOYKAEOZITHE L- NOYKAEOZITHY

Yympa 4. Ave@opeTikég popeEg VOUKAEOLITAOV

Institutional Repository - Library & Information Centre - University of Thessaly
17/10/2023 12:06:37 EEST - 167.114.118.212



EIZATQrH

1.3 Tpémog dpaons TV vOuKAEOSITAOV

H o0vBeon tov puoik®dv voukAeo{ITOV TPOyUATOTOEITAL EVOOKLTTOPIKA (0Td
mv mopeio. ovvheong e&apyng (de novo), omd mpoddpopo UOPLOL HE SLUOOYIKES
avtidpdoelg, | and v mopeia nepicwong (salvage) tov vrapydviov Pdcemv mov
TPOKOLATOVYV amd TNV Amokodounon (VOPOAVGT) TV VOVKAEIVIKGOV 0EEMV), OAAG
gyovv Kot TN duvatdtTo vo €l6éABovy oTol KUTTOpA pE TodnTikny Oidyvor, Ommg
emiong Kot HEc® mPOTEIVOV petopopiéwv vovkieolttdv (NTs nucleoside transporters)
(Baldwin et al, 2004, King et al, 2006, Zhang et al, 2007, Damaraju et al, 2003,
Cano-Soldado et al, 2011, Minuesa et al, 2011). Ot mpwteiveg petagopeig givar
VIELOVLVES Y10 TNV UETAPOPA VOUKAEOLITIKMY OVOAOY®OV TOV OPOLV MG VTIKAPKIVIKA
(gemcitabine kot 5'-deoxy-5"-fluorouridine) (Mackey et al, 1999, Mata et al, 2001,)
Ko avtiikd edpuakxa (ribavirin) (Yamamoto et al, 2007, Patil et al, 1998), 1516ttec
TIG OMOIEG EKUETAAALELOUAOTE GTNV GUVOESN T®V TPOTOTOUEVOV VOUKAEOLITIKMV
avardymv. Ta voukAeolitikd oavaioyo JSTnpovV YOPOKTNPLOTIKA TOV QUCIK®OV
popiov, oA givor oyxedacpéva e T€1010 TPOTO, MCTE, 0TV EIGEAB0VY GTO KOTTOPO
Kot PETOPOMGTOVV, Vo UTOPOVV Vo TaPEUPOVY TNV GOVOEST] VOLKAETKOV 0EEMV Kot
VO 0GKNGOLV TNV KLTTOPOGTATIKY Kol TNV avTiikn tovg dpdor (Wataya et al, 2001,

Takatori et al, 1999, Naito et al, 2002).

Ta vovkieolitikd oaviroyo cuvnBmg dpovv ®¢ TpoPdppaka, dniadn sivol
OVEVEPYA GTNV LOPPT TTOL YOPTYOOVTOL KOt TPETEL VO, LETABOAGTOVV TPOGC TIG EVEPYES
TPLPOGPOPIKES SOUESG TOVG (Eynua 5), Yo va aoKGovV TV Oepamentikyy Tovg dpdon
(Johansson a1 Eriksson 1996). Ot @@o@opikéc HOPPEG TV VOUKAEOLITIKOV
avoAOY®V 0ev UmopoV Vo, SOMEPAGOLV e EVKOALD TNV KLTTOPIKN HEUPpdvn, AOY®
Qoptiov, OT®G eniong Kot OTav dnpovpyndodv péca 6To KHTTOPO 1 UETAKIVIOTN TOVG
TPOG YETOVIKG KVOTTApO €lvar 00oKoAN Ady® Tov drapopeTikod PH mov vdpyel ota
dtpopa kuttopkd dwpepiocpota. H poopopvrioor apyiletl pe v mpocOnkmn pog
QMGPOPIKNG opddag otnv 5'-0€om tov Gakydpov, 1 omoio KOTAADETOL Amd EO01KEG
UKEG VOUKAEOLITIKES KIVAGEG TTPOG T ONLovpYic. VOGS LOVOP®GPOPIKOD VOUKAEOLTTY.
O1 peTéEMELTO. POGPOPLAIDGELS TPOG TIG FIPMOPOPIKES KOL TPLPMOCPOPIKES LOPPEG TV
VOUKAEOLITIK®Y  avOAOY®V  KOTOAVOVIOL 070  VOUKAEOTIOKEG — KIVAGEG KOl
vovkAeo{1tikég drlpmopopikég Kivaoeg avtiotoiywg (Wagner et al, 2000, Bourdais et
al, 1996, Schneider et al, 1998, V. Rompay et al, 2000).
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NA
META®OPEIL 4
NPQTETNG
KYTTAPIKH
MEMBPANH
y
NA
IIKH/KYTTAPIKH :
AEO=YPIBONOYKAEOTIAIKH 5-NOYKAEOTIAAZH
KINAZH
ANAXTUAH KYTTAPIKA ENZYMA
NA-P -.-mmessse (TS, dCMP AEAMINAXH)
KYTTAPIKH NMPK
NA-PP
3
KYTTAPIKH NDPK
NA-PPP
ANAXTOAH THY IKHX ANAXTOAH THE KYTTAPIKHE
ANTII PA®HS. TOY DNA ANTIL PACHY, TOY DNA'H ELLAIOPOCRHY

Yympo 5. DPOGEOPLAIOGT TOV  VOUKALOLITIKOV  avoAOYOV 7TPog TNV

TPLPOGPOPIKN TOVG EvEPY] dop).

‘Evag  wowog pnyoviopdg ovtikng Kol OVTIKOPKIVIKAG  Opdong  Tov
VOUKAEOLITIK®Y OVOAOY®V KT T S1dpKeE GOVOECTG TMV VOUKAEOVIKMV 0EEMV TOV
DNA «ot Tov RNA givar 1 eveopdtmon tovg otny emunkuvopevn odvcido (DNA/
RNA), mpokoddvtag TV SloKomn g enUKLVeng ¢ (Tepuationds me oAvcidag).
XopaknploTikd moapaderypo avtgs g katnyopiog ivol 1o yvootd edppoko AZT,
OOV  EIGEPYETAL OTO KUTTAPO OTINV  OVEVEPYN TOL HOPON KOl E£TELTO  ATO
EVOOKVLTTOPIKY) PWGPOPLAIDOT] HETOTPENETAL GTNV EVEPYO TPLPOGPOPIKT TOV OOUN,
OmOV OTNV GULVEYEW Opa ®G OVOCTOAENG TNG OVTIOTPOPNG  HETAYPOPAONS
(tepuatiopdg g oivcidag tov DNA) (Zynua 6) (De Clercqg 2004). To cdaxyapo givor
TO TUNUO TOL VOuKAEo(itn, OV XPNOUEDEL OC VITOCTPOUO Y10 TIG KIVAGEG KOl TIG

TOAVUEPACEG MOV omattovvTor Yo T ProchvOeon TV VOLKAEOTWIOV Kot TNV
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EMUNKLVOT TV aAvcidwv. Edv éva voukieolitikd avdioyo dev €xetl o opddo 3'-
VOpo&uAiov, dev umopel va evmbel pe ™ S-pooeopikn opdda Tov EmOUEVOL

VOUKAE0TIOI0L Kot VTO TOPEUTOILEL OMOTEAEGLATIKA TNV EMUNKLVGT] TNG 0AVGIO0G.

AZT AZTMP AZT-DP AZT-TP
o 0 o ")
\f\ he- e NH \':‘LNH
ru"k'::: N"L‘*n m‘l“'n M’L"n
HO B0 ExE—0 BrEXE-0

Ry S

KIALEE W EikATH NOTEAEDTITIV N
LECEYETRALLINAE Ll e wida L EEDOTDOPICH KIHATH
LEOSYEMEAINHT M-:

ANTITTPOSS
)‘5 ,7 MEPABAIN
L1

Xyqpo 6. Tpémog dpaong Tov pappdkov AZT

Extég 100 mMopombve pnyovicpov, 1o SlpOCEOPIKE Kol TPLPOCPOPIKH
voukAeolttikd avaioyo pmopodv va avaoteilovv kot GAda Evloua, Omwg TV
p1RovoVKAEOTIOKN avaywydor, Pactkd Evibpo mov eumAEKETOL GTOV UETOLOMGHO
TOV VOUKAEOTIOlOV, HE amoTéEAEGHO TNV PEl®OoN dPACTIKOV UETAPOMT®OV, OT®G M

deapuvaon kot 1 5’ -vovkieotiddon (Jordheim et al, 2013).
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AAog évag TpOmMOG OpAomG TV  VOUKAEOQITIKOV avoAdymv givar 1
evepyomoinon g dwdikaciog e andntwong (Sampath et al, 2003) ota kapKvikd

KOTTOPO LEGM TNG KATAGTOANG OVTLOMOTTOTIKGV Yovidiwv (Lui et al, 2010).

O unyavicpdg dpdong Tv voukAeo{ITIK®V ovaAOY®V, To OToio dPOVV MG
avtiplotikd, Poaociletor, €ite ot0 OTL KOTAGTPEPOLV GLYKEKPUYEVO TUNUOTO TOV
Bakmnpiov, 6mwg T HeUPPAvn Kol TO KUTTOPIKO TOiY®UAE TOVS, €ite GTO OTL EMOPOLV
otV ovuvbeon tev tpoteivav (Siev M. et al, 1969) kot 6t petapopd 1OVTOV HECH

™¢ TAacpotiknig pepPpdvne (Ahn Y. J. et al, 2000).
1.4 Tpomomoinon TV vOUKAEO ITOV

H tpomomoinon tov TUNHATOg TOL caKydpov oTn dopn| evog vovkieolitn xet
odnynoel omv ovvleon VOUKAEO(ITIKOV OVOAOY®V HE ONUOVTIKA OVTUHKY Kot
avtikopkiviky dpdon. To yeyovog avtd odnyel o010 cvumépacpo O0TL, 0 KOPLOG
TOPAYOV Y10, TNV OVOYVAOPLOT] TOVS OO TIS TOAVUEPAGES KOl TV EVOMOUATWOOT TOLG
omv veoouvvtiBéuevn aAvcida, eivor to TuMqua Tov cakydpov. Ilap’ OAa avtd, n
ELPAVIOT VE®V 1OV 1] VEOV GTEAEYDV HUETAALXYUEVOV 1OV LITOYPaUpilovy T onuocio
™G avATTLENG VE®MV TTO OMOJOTIKAOV Kol OVOEKTIKOV VOuKAEOQITIKOV avaidymv. [a
™V eMitevén ovToH TOL GTOYOL TO EPELVNTIKO EVOLNPEPOV GTPAPNKE GTN cLVOESN
VE®V VOUKAEOLITIK®OV OVOAOY®OV TPOTOTOUMUEVAOV OTO TUNUO TNG ETEPOKVKAIKNG
Baomng, kabadg Exel avapepbei 6T 1 C5-vrokateoTnuéEVN TVPYLSivn (Jager el al, 2005)
anoterel wg eni 10 MAelotov éva e&apeTikd vrdotpopa yioo v DNA molvuepdon.
M. amd T mo yproles peboddovg v tov oynuatiopd oecpov C-C, mov
YPNOLOTOOVVTOL  EVPEMS  YlOL TNV TPOTMOTMOINGCY, T®V  VovkAcoPdcewv TmV
voukAeolitik®v  avaAddymv, eivor 1 aviidpaon  doTavpoduevng  ovlgvuéng
kataivopevng and Pd (Agrofolio et al, 2003). H npdtn @opd mov oavapépOnke o
LUNYAVIGHOG AVTNG TG avTidpaong fitav and tov Sonogashira to 1975 (Sonogashira et
al, 1975). Méow ovthg TG avTidpacns vEIGTAVTOL TPOTOTOINGT 01 VOLKAEO(iTEG TV
aloyovopévev C-5 mupyudwvov kot C-2, C-6 1 C-8 twv movpvdv, Tpocdidovios oTic
véeg doUég Oldpopes Proroyikég 1010trec. H avtidpacn Sonogashira amotelei éva
OMUOVTIKO EPYOAELD GTN GUVOEST OPYAVIKOV EVOCE®MY, 1 OTTOL0L EYEL EPAPUOYES GTNV

TOPOUGKELT] POPUOKEVTIKAOV KOl PLGIK®OV TPOIOVTIMV.
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1.5 Avtiikd vovkAieoliTIKG avaroya

Tig tehevtaieg dekaetieg To cuVOETIKA TpomOoTOMUEVE VOUKAEO ITIKA avdAoyoL
&xovv Sadpapatioel onUovIKdG poAo otV Bepameios TOV 10YEVOV HLOAVCUATIKOV
acBeveldv, Ommg gival o 10g TG avBpdTVNG avocoromTikng averdpkelog (Human
Immunodeficiency Virus, HIV), o 16¢ tg nmatitdog (Hepatitis Virus, HCV), o
KUTTAPOUEYOAOTOG Tov avOpdnov (Human Cytomegalovirus, HCMV) kot 0 106G tov
amho¥ épmnrto. (Herpes Simplex Virus, HSV) (De Clercq 2004, De Clercq 2005,
Manta et al, 2014). O yevikdg Tpdmog dpacng TV VOLKAEOLITIKOV avorloymV gival 1
avaotoln g tikng DNA molvpepdong dpdviog ™G avToymvioTiKol avooTtoleig 1 /
KOl TPOKOAMVTOS TOV TEPUOTIGHO TNG aAvcidag tov DNA. And ta 40 avrtiikd
QapUOKa TOV £YOLV emionurn Adeld Yo KAVIKN yprion ard v Atevbuvon Tpoopipwmv
ko ®apudkev twv HITA (Food and Drug Administration, FDA), (De Clercq 2004),
ta 20 ypnowonoodvtar ywo ™ Ogpameion Tov 100 TS AVOPOTIVIG OVOGOTOMTIKNG
averapkelog (HIV). Kémowo amd avtd givar n {idoPovdivn (zidovudine), n didavooivn
(didanosine), n CaActtapivn (zalcitabine), n otafovdivn (stavudine), n Aauipovdivn
(lamivudine) xor m opoakafipn (abacavir), ta omoio dpovv ®¢ vovkieolitikol
avaotoreig g avtiotpoenc petaypagdons (Nucleoside Reverse Transcriptase
Inhibitors, NRTIs). NovkAeolitikd avarloyo Tov ¥pneomotohvTal EVOVTL TOV 100 TOL
amhod épmnto. (HSV) eivar m  axvkiofipn (acyclovir), n Paraxvkiofipn
(valaciclovir), m oaukvkioBipn (famciclovir), m uzmpiPovdivn (brivudin), n
nevowkhoPipn  (penciclovir), n 180&ovpdivn (idoxuridine) kor M tprerovpidivn
(trifluridine), evé to Té00Epa TPDOTO YPNGUOTOIOVVTIOL KOL EVAVTL TOV 100 £PTNTO
Cootpa (varicella-zoster virus, VZV). H ykavouwhofipn (ganciclovir), n
BorykavouchoBipn (valganciclovir), kot n odopofipn (cidofovir) ypnoomotodvton
évovtt Tov kuttapopeyaroov (HCMV) kot évavtt tov 100 g nratitidag C (HCV)
YPNOOTOLEITAL 1 VTEPPEPOVN-L GE GLVIVAGHO pe TN pyumaPipivn (ribavirin) (Eyquo
7).
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Xynpa 7. AOpég aVTUIKOV VOUKAEOLITIKOV avaidymV

[Mopd ta emredypato avtd, sivor cvveyng 1 avaykn ovvleong Ko
avoKIAVYNG VEOV VOUKAEOQITIKOV avoAGY®V, TPOKEWWEVOL VO OVTIUETOTIGTOVV
npoPAnuata, 6mwg N to&koTNTA, M UN HETOPOAMKN otabepdTnTa, KOl EMTALOV 1|
EUPAVION OVOEKTIKOV 1IKOV CTEAEXDV Kol KOT EMEKTACN VEOEUPOUVILOLEVOV KMV

acOevelmv.
1.6 Avtikepkivikd vovkreoliTikd avdroyo

O moAOTAOGIOoUOG TOV KUTTAPWOV G~ £VOV VY OPYOVIGUO VTOKELTOL TAVTO
oe avompég pubuicelg, mov emurpémovv  ota  KOTTOPO Vo avénbovv, va

dtapopomomBohv Kot va Aertovpyncovy appovikd. Ot unyovicpoi, mov eAEyYouV Tig
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pvOuicelg ovtég, mepllapPdvovv  €vo CUGTNUO YNUK®OV UNVOUATOV HE TN
SlpeGOAAPNoN, YOO TOPASELYHO, OPHOVAOV KOl OCUYKEKPIUEVOV  UEUPBPOVIKOV
VTOO0YEMV. X& OPICUEVEG QMG TEPUTTMGELS, 1) 1GOPPOTIOL AT SOTAPACCETAL KoL M
TOTIKN OOPEST) OPIGUEVOV KUTTAP®V cuveyileTar aveEEleyKTa ympic vo LITaKoVEL
o€ TEPLOPLOTIKOVG Kovovee. Ta kdTTapa yAvouy T1 SlopOopOTOmUEVT] LOPPT TOVS Kot
nePVOOV o€ ol adtaoponointn kKotdotacn. To oamotéhecpo eivor 1 dnpovpyio
oykov N kopkvopdtov. Ta tedevtaio ypoévia TANO0G EPELVNTIKOV TPOYPUUUATOV
eotidletor ot HEAETN VEWV Qopudkov ymueobepaneiog, To omoio draBETovv
avENUEVN dpaoTiKOTNTO, HetdpEVN TodkotnTa, PerTiopévo Bepamevtikd dsiktn kot
TO CNUOVTIKOTEPO OA®V, VPV Qdcpa dpdong. NEEG avTIKOPKIVIKEG OVGIES, Ol OTOlEg
éxyouv pelenBel evtatikd, eivoar ot vovkieolitec kot To avdioyd tovg. Ta
VOUKAEOLITIKA OVAAOYO OTOTEAOVV [0 GNUOVTIKY KOTNYOpio OVTIHETOBOAMTOV Kot
£Yovv Opo10. OOUT LE TOVG PLGLOAOYIKOVG LETOPOAITEG OV givol amapaitnTol Yo TV
dopn Kot tn Agrtovpyia Tov KVTTépov. Ot avtipetafoAiteg HPOVUEVOL TOVG PVOIKOVG
vovkieo(liteg maipvouv pépog otn ovvBeon tov DNA pe oamotéhecpa, site v
avactoAn tov DNA, gite v mpdxinon tov TepHOTIGHOL NG oAvoidag. EmmAiéov,
pepikoi amd owtovg, oavactéAAovv Kdamowo €vivpo mov Taipvovv PEPOS OTNV
TOPAYOY TOV TOVPWIKAOV KOl TUPLUOIVIKOV VOVKAEOTIOIWOV, LE OTOTEAEGUO VO
odnyeitar to KOTTOAPO 08 BAvoto. H wovotnta twv voukAeo{ITiKdV ovorlOyOV va
EVEPYOTOLOVV  OMOTTOTIKOVG unyoviopovg (Ewald et al, 2008) oe éva evpog
KOPKIVIKOV KVTTUPIKAV GEPOV OTOOEIKVIEL TEPOUTEP® TNV YPNOOTNTE TOVG, ®C

OVTIKOPKIVIKOVG TOPAYOVTEC.

Ta ovikopkvikd voukieolitikd @appoka mePAaUPivouy avaioyo TmV
(QUGLOAOYIKAV TOVPIVIKMV KOl TUPUISVIKAV VOUKAEOTOIV. ATd TV Katnyopio TV
TOVPWIKOV OVOAOY®V, TO OLO KULPLWOTEPO. TOV YPNOCUYOTOOVVTIOL &lvor m  2-
yAopodeobvadevosivy (2-CdA, cladribine) kot m  5-povoewceopikn-oapofivo-2-
@Bopo-adevivn (FAMP, fludarabine). Avtd ta dvo @appoKo YPNGLOTOLOVVTOL
Kupimg yio v Bepameia apatoroyikmdv kaxondewdv (Szafraniec et al, 2004). Exiong,
dev Ba pmopovcape va Tapoareiyovpe T0 avdAoyo G adevosivig, TV KAopapafivn
(clofarabine) mov éyxel eykpifet ywo ) Ogpomeion acbevov pe ofeior AeppoPAactiKy
Aevyoupio kon Aépeopa (Barba et al, 2012). Meto&d tov 100£01HmV 0VTIKOPKIVIKOV
TUPLUOIVIKOV avorlOY®V, To aviloyo g apafivolng g Kutocivng arabinoside (ara-

C, cytarabine) givar avtd mov ypnoponoteital kKupiog évavtl g ofelag Aevyopiog,
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Kabmg emiong kot o avdAoyo g 2-dwpbopodeoéukvtosivig (dFAC, gemcitabine) to
omoio €MOVKVIEL dPACTIKOTNTO G TOKIAOVS KOPKIVIKOVG GYKOLG Kabmg emiong kot

EVOVTL TV alpatoloyik®v kakonbeiov (Szafraniec et al, 2004) (Zynua 8).

NH, NH, NH,
N BN N N N
N N XN
< | < ¢
= OH = =
NS> N N/I\F N N/I\CI
HO 0 O—I|3 (0] OH HO 0
OH
OH H OH OH
2-CdA FAMP Clofarabine
NH, NH,
) Ol
N/&o N/go
HO o HO o
OH OH F
ara-C dFdC

Zypa 8. Aopég OVTIKUPKIVIK®V VOUKAEOLITIKAV AVIALOY®V

1.6.1 AvtikapkKivikd avarioya vookieopacemy

Mo Katnyopio TOUPVIKOV OVTIKAPKIVIKOV avIAOY®V TV VovkAeoPdoemv
amoteAovy ot Bgtomovpiveg, 1 6-Oetoyovavivy (6-TG) kot n 6-pepkantorovpivny (6-
MP) (Walko 2009). ITpoxettat yio avtipetoforites Kot ival To avAAOYO TOV PLOIKOV
novpvadv vro&avOivng kat yovavivng (Elion 1989), ta omoia pmopovv vo acKRGoOvLV
TNV KLTTOPOTOEIKT TOVg Opdom mapepfoivovtag 6To LETABOAGIO TOV TOVPVAV LE
amotéleopa vo  avactéAlovv 1n ovvBeon tov DNA kot RNA. Avtol ot
0VOGOKOTOGTAATIKOL TOPAYOVTEG YPTOLLOTO0VVTAL 6T Bepameia Tng Asvyonpiog Ko
TOV OLTOAVOCHV OlOTOPUY®V, EIVOL OTOTEAEGUOTIKOT EVAVTIOL TG KOAITIONG, NG
Yoploong Kot TG PELUOTOEWNG apOpitidag Kot Tapapévouy TOADTIHOL TOPEYOVTES
Yo TNV ETOY®YN Kot S1aThpnot TS Veeons o€ aohevelg e pueAokuTTopiKn Kot o&eia

Aeppoxvtrapikn Asvyopio (Mcleod et al, 1999, Relling et al, 1999, Karran 2006).
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Amd Vv GAAN, oTNV KOTNYopiol TOV OVIIKOPKIVIKOV OVOIAOY®V TOV TUPLUIVIKOV
vovkieoBacewv aviker 1 5-pBopoovpaxiin (5-flurouracil, 5FU), mov eivan
avaotoréag e cvvhdong tov Buudihikov (TS) (Parker kot Cheng 1990, Pinedo kot
Peters 1988) ka1 avikel oty Kotnyopio T@v avtipetofoltdv. Atotelel 10 TPOTO
avdAoyo g ovpokiing évovit g Ogpameiag tov Kopkivov amd to 1960
(Heindelberger et al, 1983) kot péypt onuepo mapapével o okpoymviaiog Aibog yo

Bepameio Tov KapKivov Tov ToyEog eviépov (Zynua 9).

SH S o
N AN N |
N NH NH
’I\i i N~ "NHy 11\41 8]
o-MP 6-TG 5-FU

Tyqpoe 9. Aopéc avTIKOPKIVIKAV avaioy®V vOvKAEOBdcemV
1.7 Avtiowepnrtika vovkieoliTikd avaroya

O Zoakyopmong Awpnime (ZA) elvar pio xpdvier wébnon tov petafoAikod
CUGTILLOTOG TOV TPOKOAEITOL OO KANPOVOUIKY] M/KOL EMIKTNTN OVETAPKELD OTNV
TOPAYOYN WVGOVAIVIG amd TO TAYKPEAG N OO TNV AVOTOTEAECUATIKOTNTA TNG OPAGTG

NG TOPUYOLEVIS IVGOVAIVIG.

IveovAivn ovopdletor 1 oppovn OV EKKPiveTan amd To Thykpeag kot Bondaet
™ YAuKOLN, TOV KVKAOPOPEL 6TO aipal va e1GEADEL 6T KOTTAPO TOV OPYOVIGLOL HOG
vy va to Opéyel. Otav m woovAivn amovcidler 1 dev emapkel, epeavileTon
vrepyAvkapia, dnAadn avénpéva eminedo yAukolng oto aipa, to omoio pmwopel va
TPOKOAEGOVV O18popeg TABOAOYIKEG KATOGTAGELS, OV £ivol YVMOTEG MG O1oPNTIKES
emmAokéc. O Zakyapddng Awfntng dtakpiveton Kupimg o€ TPES LOPPEG: TO ST

KOnong, to dtaPn Tomov 1 Kot To dafntn tHmov 2.

O caxyop®ong dwPntmg Kimong, Omwsg EaiveTol Kot amd TNV ovopasio Tov,
epopaviCeton og £ykveg yovaikec. Ot opudveg mov TopAyovIoL amd TO YUVOLKEIO GO
KOTé TN OllpKeEIn TG €YKLHOGLYNG avtaymvilovial Kot meptopilovv ™ dpdon g

WWGOLAIVNG, 0ONYDVTOG GTNV EULPAVIOT) VIEPYAVKOLAG, 1) ooia pumopel va PAGyEL T
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UNTEPO KO VO EMNPEAGEL TNV ovATTLEN TOL gUPpvov. Av o daPrtng Kinong dev yivel

AVTIANTTOG, LITAPYEL KIVOUVOG EULPAVIONG EMTAOKDV KOTA TOV TOKETO.

O Zaxyapmdng Awprrng tomov 1 epopavietor 6tav to P-kdtTapo Tov
TAyKPEOTOG OV Tapdyovv KaBOAov 1 mapdyovv Ay IoTEC TOGOTNTES VGOVAivG. H
dyvoon cuvibog yivetan g nhikio kdto tov 20 etdv, kupimg katd v Evapén g
epnPeiog ko péyxpt onuepa dev Exet Ppebetl Tpoémog va amopevyBel n eppdvion g

vooov. ['a TV aVIYETOTION TOL OTOLTOVVTOL EVEGELS IVGOLAIVNG.

O Zaxyopodne Awprng tomov 2 givar o cvvnBéotepog TOTOG dofNTn
(mepinmov 80% tov GLVOLOL TOV ATOL®V pE dafnTn Thoyovy and dafntn THTOV 2).
Xapakmpiletor amd oxetiky] EAAEWYT WVGOVAIVIG 1 At TN UELOUEVT] POACTIKOTNTO
™G WoovAivng (tvoovAtvoovtictaon). Zuvibwmg epeoaviletol og dtopa nAkiog Gvo
tov 45 g1V, aAld mAéov mopovcidletal Ko oe pukpdtepeg nikieg. Emedn ta
cuumTOUaTd Tov gupavifovior Ppadémg, TOAAEG Popég dev yivetal avTiAnmTOg, LE
amotélecua TOALG dtopa va mwhoyovv ywpic va to yvopilovv. ‘Evag onpoavtikdg
TaPAyovTag Kivohvou Yo TV ELEAVICT) ST TOTOL 2 TOC0 GE EVIIAIKES OGO KOl GE
moudld elvar M moyvoapkio. Xtov Swfntn TOMOL 2 0TOYOG NG OEpPAmEVLTIKNG
AVTILETOMIONG €lval 1 eEGAEYN TOV CUUTTOUATOV KOl 1) SLOTHPNON TOV TIUDV TNG
YAUKONG oTo aipa €VTOG TV QUGIOAOYIKOV OPiMV HE GULYKEKPYEVT dSOTPOPT,
doknomn Kot Yop1yNon VIOYAVKALUK®Y QOPUAK®V, 0V QVTO ATOTOYOVV, LE XOPYNon
WooLAVNG. Qotdc0, dev €YOLV TAVIO IKOVOTOUTIKA OTOTEAEGHOTA, €TOL TO
EMOTNUOVIKO  €VOl0QEPOV  OTPAPNKE OtV obvbeon Kol  avakdAvyn  VEwv
VIOYAVKOUUIKOV  QUPUAK®OV HE OKOMO TOV KOAVTEPO YALKOUKO €AEYXO Ue

OTOTEAEGLO TV EAATTMOT GLYVOTNTAG ELPAVIOTG TNG VOGOU KOl TV ETTAOK®DV TNG.

H pwceopvrdon tov yAvkoydvou éxetl cuvdebel pe tov d1afnn tomov 2, mov
delyvel 1t onuocio. avtod ToL GTOYOL Yo TNV avOpdTVY vyeia. Q¢ €k TovTOL, 1M
EPELVA Y10, LIOYVPOVG KOl EKAEKTIKOVS 0VOGTOAEIS TOL EVEDHOV aVTOV, TO 0Toio pmopet
va odnynoet og avrwmepyAvkayukn Oepameio, £xer AdPer Wwitepn mpoooyn. H
OVOOTOAY TNG NAATIKNG POOPOPVAGoNS Tov yAvkoyovov, (GP, évlvuo kiedi mov
Taipvel uépog otn yAvkoyovolvon), Oempeitarl pio OepamenTikny GTPATNYIKN Yo TOV
éleyyo g YAvko(ng oto aipo oto dwfnm tomov 2 (Treadway et al, 2001). H GP

etvan pio oAAootepikn TpoTEiv, N omoia PpiokKeTal 6TOVE PVEG, TO NP KOl TOV
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EYKEPOAAO KOl VITAPYEL o€ dVO popeéc, v GPb (avevepydg, T-dwopdpemwon) kot v
GPa (evepyog, R-01ap6pemon).

Tewer hélix
Y 20

!. »

Benzimidazole 'site!,‘s

._..__.'_
» ?“'i‘ 1 -

3

.-

80s
- .
?b 2 :_J.I;‘;,Inh:bltor site

Storage site gpeard s
Jj’b Catetyti’: site

Yympatiko owaypappo 1. Areicovion g poikng GPb 6mov dapaivovton 1660 t0

KOTOAVTIKO KOl TO OALOCTEPIKO KEVIPO, M TEPOYN 0mobKELONS TOV YAVKOYOVOU,
KEVIPO OVOOTOANG, TO VEO OAAOGTEPIKO KEVIPO KOl 1 TEPLOYN TPOGOEONG Yo TO
Beviyudaloio. To katodvtikd kévipo, eivor koAvuévo oto k€vIpo Kot glvan
npooPhoo omd to Sohdn pEcw evog kavodod pikovg 15 A Tpdcdeon tov
Beviyudaloriov ¢ avtayovioTikod oavactoléa mpowbel T AydTtEPO  €vepPYN

katdotoon T péow otabepomoinong tng kiewotg 0éong tov Ppdyov 280s. To
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aALooTEPIKO KEVTIPO, 6TO 0moio Tpocdévetal o evepyonomts AMP, Bpioketor otnv
nEPOYN HETOED TV 2 vIopovadov mepinov 30 A amd to kotalvtikd kévipo. To
KEVIPO OVOOTOANG, TO OMOI0 TPOGOEVEL TOVPWVIKA HOPLO. OTMG 1 KAPEvn eivon
TOmMO0ETNUEVO GTNV EMPAVELD, TOVL ev(DpoL, Tepimov 12 A amd 1o katalvTikd Kévpo
eumodiCovtag v €icodo oe avtd katd Vv Katdotoon T. To kévtpo amobrkevong
TV yAvKOYOVOV, Ppioketon emiong otV emedvelo. tov popiov 30 A amd To
kotodlwted kot 40 A and 1o odhootepicd Kévipo, evd améxet 50 A amd to véo
aALOOTEPIKO KEVIPO TOL avooToAéa. H véa aAlootepikn meployn M mepoyn
TPOCOEST G VOOAIoV, BpickeTal EVvTOG TOV KEVTIPIKOD TUALATOG Kot oynuatileTon Kotd
™ obvdeon tov 2 vropovddwv petafd tovg. Ilpocdévovian de o€ awto,
kapPoéapdikd avdioyo tov wdoriov, N-Bevioiro-N'-f-D-ylvkomvpavolvAiovpieg
K0 Kot To Beviyudaloio. Améyet 5 31 A and o katadvTikd kévpo, 32 A amé to

AALOOTEPIKO KEVTPO KOOGS Kot To onpeio Tpdsdeons Yo To vOOMO.

H GP xkatolvel 10 mp®dTO 6TASI0 NG EVOOKLTTAPIKNG OTOIKOOOUNONG TOV
yYAvkoyovov mpog 1-P-yAvkdln. H avactodn g evlopkng dpdong g GP and
YAUKOON €xel euololoyiky] onuocio oto \moap. H yivkoln, og @uolohoyikdc
PLOUGTIKOG TOPAYOVTAG TOV LETAPOMGLOV TOV YAVKOYOVOL, TPOKaAEL adpavomoinom
g GP (Stalmans et al, 1974, Hers 1976) kai dpa. GUVEPYIGTIKA LE TNV VGOVAIVN
(Witters ko1 Avruch 1978, Hartmann et al, 1987). Avto éyel og amotélecpo v
EAATTOOT TNG OMOIKOOOUNOTG KOl TV TapdAANAN abEnon g 6uvBeoNg YAVKOYOVOL
(mov emrvyydveton pe ™ Opdon g yAvkoyovikng cvvBdong, GS) (Oikonomakos,
2002). H yAvkoln adpavomolel v @mGQOPLAGCT] @ MG OVIOYOVIGTIKOG 0VOGTOAENS
Kot otobepomotel v T-dapopemon (Mydtepn dpactikny popen) tov evivpov (
Monod 1965). H vadbeon o6tt 00 avaroya g yAvkolng umopel va odnyncovy c€
KoAOTEPO amoteAéopaTo (LEYOADTEPN OVOGTOAN, EVOVIL TNG QOCPOPLAACTG TOL
yAvkoyovov) €xet avapepBel amd tov Martin to 1991 (Martin et al, 1991). To yeyovog
aLTO OONYNOE TNV EMIGTNUOVIKT KOWOTNTO GTOV GYeSGHO Kol TV ovuvleon vEwv
avolOyov mapopolng doung pe g yAwkolng (Eynque 10) omwg tor N-
yAvkomvpavolvro mopdywya mopyudivng pe otabepd avaotorng Ki 5.5- 6.1uM kot
novpivng 170- 310 uM (Eymua 11) (Gimisis 2010 ).
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OH OH
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Yypa 11. Avootodn tg RMGPb arnd movpivikd kot mopyudvikd avaioyo g
yYAvkone.

1.8 ®ovpavovovkieoliteg

O1 épevveg, Tov £yovv mpaypatomombet péypt onpepa pe otdyo tn dnovpyio
VE®V OTOTEAEGUATIKOTEPMOV POPUAK®V LLE OVTIKT KO OVTIKOPKIVIKY dpAoT), ApopovV
Koplog ot ypNon  VoukAeolltdv ovoAdymv TOv  QEPOLV  EVOV  TEVTOUEAN
voatavOpaKikd daktOAMo g odkyapo (po tevtoln). H omovdadtnta tv neviolmv
avayvopiomke amd ™ ottypn mov 1 podn kot  deoupoln TavtomomdnkKay wg
OLOTATIKA T®V VOUKAEIVIK®OV 0&émv. Onmmg sivor NN yvmwotd, 6Aot ot vovkAieoliteg
oto DNA «xar RNA oamotedodvioan amd éva D-mevtopovpavolikd daxtOAL0
OULVOESEUEVO E pio ETEPOKVKAIKT) VOuKAgoPdon (movpivn 1§ Topyudivn), pécm evog
S-N-yhvko(itikod despov (Saenger 1984, Blackburn kou Gait 1996, Bloomfield et al,
1999). AVo amd TIG KaTNYOpiEG MOV EYOVV TPOKOAEGEL TO EVOPEPOV GTNV
EMOTNUOVIKY]  KOWOTNTo To  TeEAevtaio  ypdvio Yy TNV HEAET]  TOV
(POVPAVOVOVKAEOLITIKMOV OVOAOY®Y OTOTEAOVV Ol TUPYUOIVIKOL Kol Ol TOLPLVIKOL
eovpavovovkieolites kabmg kot ot Beio-povpavovovkieoliteg, Ady® TG Proloyikng

TOVG dpdong.

1.8.1 Mvpyudwvikoi ko [Movpivikoi @ovpavovovkieoliteg

Ta eovpavovoukAEolITIKA aVAAOYO, TTOL GEPOLY TPOTOTOW|GELS GTO TUNLLOL
TOV VOUKAEOPAGE®V ATOTEAOVV AVTIKEILEVO HEAETNG, AOY® T®V BLOAOYIK®V 1010THTOV
TOLG MG OVTLIKOT Ko avTikapkivikoi mapdyovteg (Manta et al, 2014, Herdewijn 2008).
‘Exet avagpepBel O6t1 M mo KOTAAANAN 6éom yuwo vmokotdotaom pe Odpopeg
Aertovpyikég opddeg o . Toprudvikn Paon eivon n C5 (Sagi et al, 1993, Froehler
et al, 1992) dwt ot Cbh-vmokateomuéveg TOPYISIVEG GLYVA  ETOEIKVOOVY
evolapépovoeg Proroykég wotnteg (Mitsuya kon Broder 1987, Dryer et al, 1981,
Goodwin et al, 1993). Mepikd TupYISVIKG avOAOYO TTOL YPTGLLOTOLOVVTAL E0(M KOt
apkeTd ypdvio. ¢ avtiikol moapdyovieg gival 1 5-10wd0-2 -0g0&vovpdivn Ko 1 5-
tppBopopedvro-2-6e0&vovpdivy (Camerman et al, 1964, Béres et al, 1986,
Brulikova et al, 2011). H 5-BpopoaiBvuvoro-ovpidivy €xer onpavtikég avti-HCV
WB10TNTES, VO M 5-a1BVVVAO-2"-0g0EVoVP1BTVY EMEDEIEE AVTITOAAATANGLOGTIKY dpdon
EVOVTL OVOPAOTIVOV KOPKIVIKOV KUTTAPOV TOV HOGTOV, vrepPaivovtag tnv dpdon g

olomlativig Kot tng 5-eopoovpakiing (Meneni et al, 2007, Escuret et al, 2005).

17

Institutional Repository - Library & Information Centre - University of Thessaly
17/10/2023 12:06:37 EEST - 167.114.118.212



EIZATQrH

[Mopdiinio 1 Tpomomoinom otnyv 8-0éom pog Tovpvikng Paong Exet Waitepo
evolapépov, dedopévon 6tL Ba umopovoe vo emnpedost ™ Syn/anti Stapdpemon g
nmovpivng, M omoia pe T oepd g Oa propoHoe Vo TPOKOAECEL ONUAVTIKES OAACYES
OTIS OANAETIOPAOES HETOED TOV VTOCTPOUATOV KOl TOV EVEPYOV KEVIPWOV
dapopav eviopmv 1 vrodoxémv (Mamos et al, 1992). Tapd to yeyovog OtL, dev €xet
yiver ekteTapévn €pguva Tpog TV KatevBuvon g cuvbeong twv C8-tpomorompuévev
TOVPWIKAOV VOUKAEOJITIKAOV avaAOY®V, £Y0VV ovapepOel OPIGUEVEG TEPIMTAOCELS LE
eVOlPEPOVOEG  Plodoyikég  1WO10TNTEG, OMMG Ol 8-0AKLVLAO-OOEVOGIVES,  TOL
amodeiytnKay ekAekTikol TPoodéteg yoo Tov A3 vmodoyféo NG 0dEVOGIiving Kot
CLUTEPLPEPOVTUL OC OVTAY®VIOTEG TNG adevoaivng (Volpini et al, 2001) kabdg emiong
kot ot C8-tpomomomuéveg 2'-6g0v adevooiveg, ot omoieg evBhvovtor yuoo TV
KaBvoTtépnon TeEPUATIGUOD TG aAVGidag N VILIO pe omoTELEGHO TV OVOGTOAN TNG

ovvOeomng tov DNA (Vivet-Boudou et al, 2011) (Zynua 12).

O O Br 0
NV
I ol AN
\fkwn rﬁ\fk.\m | ,K
N/&O N/go N7 o
I[O—‘ o I[O—‘ o ‘ uo~| o ‘
OH oH OH
I 1l 1l
Nn, NH,
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\\\fkhm 1
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N° ~O ’
1[o~| 0 ‘ HO 0
OH OH OH OH

1R Y v Yl

R =—C=C~(CH,);CH R =iPrNH
R=—C=(-pPh
R =CH=CHCOPh

Yyquo 12, Aopéc AUPYPBIVIKAOV KOL  TOUPIVIKAV  VOUKAEOSITIKAV

aAvaLOY OV
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1.8.2 O¢io-Povpavovovkieoliteg

[Mopoandveo and pied aidvo ot Belomovpiveg £xovv TN EUN ATOTELECUATIKOV
OVTIKOPKIVIKAOV Kol 0VOGOKOTOOTOATIK®V @appdkov (Fotoohi et al, 2010). H 6-
pepkomromovpivn Kot 1 6-Bgtoyovaviviy Tov givat Ta avAAOYO TOV PUGIKOV TOVPIVAOV
vro&avlivng kat yovavivng, eivar Bgtomovpvikoi avtipetaforites, mov avacTtéAlovy
™ ovvleon tov DNA pe v evooudtoon eo@aipévov Bacewnv (vovkieotidla
Beloyovavivng) (Walko et al, 2009). ZvvtéOnkov yio mpodt @eopd to 1951 and tov
Elion (Elion et al, 1951), avtikafiotdvtag to dtopo o&uyovov (O) tov avOpaka 6 tng
vmoavlivnig M g yovavivig upe éva  dropo Oegiov (S). Ou Oegromovpiveg
ypNoonotovvTal evpémg yia tn Bepaneia g ofeiog AeppoPracTikig Asvyotpiog Kot
EVOVTL oTodvoo®mV dtapaydv (m.y., vocog tov Crohn kot pgvpotoedn apbpitidn)
(Karran et al, 2006, Mcleod et al, 1999, Relling et al, 1999). Ot fslomovpiveg eivan
avevepyd  mpo@apuako, Omov  petafoAilovior  evooKLTTOPIKE OTIG  EVEPYEG
TPLPOCPOPIKEG TOVG OOUES, Yoo va Opdoovv. Ot Bglomovpiveg veiotavior Beio-
uebvdioon, katoAvopevn and v Osiomovpvikny pebvrotpavepepdacn (TPMT)- éva
onuovtikd évlopo o100 PETOPOMOUO TV BEOTOVPVIKOV  QUPUIK®OV-  OF
pebviopepkantonovpivn 1 o&eidworn e Beovpikd 0&H péom g o&ewddong g
EavOivng (XO) (Ho et al, 2004). TMoAootepeg peréteg €dei&av OTL apKETA
Belomovpvikd voukAeoliTikd avdAoyo £xovv OVTIKOPKIVIKEG 1010TnTeEG. Mepikd
nmapodeiypata  omotehovv 1mn  2°-0e0fupfoln G pHepKOTTOMOLPIVNG KOl TNG
Beloyovavivig OOV ATOJEYTNKOV OMOTEAEGHOTIKEG EvavTL TOV capkdpotog 180 kot
Nakahara - Fukuoka cdpkmpo cg movtikovg, Kot avESTEILY EMIGNG TNV aVATTLEN
Tov avipodnivov Aeppopractosdmv kuttapov WI -L2 (Saneyoshi et al, 1980, Acton
etal, 1979) (Zynuo 13).

Yympo 13. Aopég 0gio-moupviK®V VOUKAEOLITIKAY AVAAOY®V
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1.9 Mvupavovovkireoliteg

O1 épevveg, mov €yovv Tpaypatomombel péypt onpepa pe otdyo ™ dnpovpyio
QOPUAK®V HE OVTIKN KOl OVTIKOPKIVIKA Opdor, aeopoboav kKupimg otn ypnon
VOUKAEOLITIK®Y avaAGY®mVY, oL €xovv ¢ odkyopo pio mevidln kot eépovv ™ f-
answkovion. Qotdco, amd TN XPNON TOV  POVPUVOVOUKAEOLITIKOV  OVOAOY®V
TPOEKLYOV OpPIoUEVE TTPOPANUATE, OTMOC O OVETOPKNG HETAPOACUOS TPOG TIG
TPLPOCPOPIKEG EVEPYES TOVS OOUEG, 1 YNMIKT M EVEDUATIKY] OTEVEPYOTOINGT] TOVGS, M
VYNAN ToEIKOTNTA, 1) ELPAVIOT] VEDV OVOEKTIKAOV 1OV Kol OYKOV Kot TEAOG O HKPOG
rpovog Nuong kol Katd cvvémewn ypoévog dpdons tovs. ‘Etol 10 emotnuovikd
EVOLAPEPOV OTPAPNKE OTN UEAETN VE®MV KOATNYOPLDOV VOUKAEOSITIKMOV ovOAdY®V pe
OVTIKOPKIVIKY] KOl ovTiiky dpdorm, g amd Tig Kotnyopie ovtég amotelohv To

VOuKAEOLITIKA avAAOYQ, TOV PEPOVY MG GAKYAPO Lo eEOLN.

Ta tehevtaio ypoévia vovkAeolitikd avaioyo pe eapedn vdatavOpakikod
Saxtoro Exovv aforoymOeil Yoo T mbavéc avtiikés (Verheggen et al, 1993,
Verheggen et al, 1995, Maurinsh et al, 1997, Ostrowski et al, 1998), avtikapKivikég
(Antonakis et al, 1989) ka1 avtirotikég Tovg 1010t Teg (Haouz et al, 2003), kabmg kot
®¢ dopukég povadeg ot ovvbeon vovkeikdv o&émv (Vastmans et al, 2000, Vastmans
et al, 2001). Mdhota vovkAeolitikd aviloyo pe oakyopo o e£0ln édei&ov
avtioTaon oV VOPOAVOT, KAOMG TO GTAGIO TOL YAVKOLITIKOV OeGHOL gival éva
oLVNOGUEVO HOVOTTATL OTOIKOOOUNONG TV OVTUHK®V VOUKAEO IT™V, 1010iTEPU TV
27,3"-010e0&pvovkieolitdv (Nair et al, 1990). Ta mvpavovovkieolitikd aviroyo
dwbétovv Aowmdv avénuévn otabepodtnrto, peyoddtepo ypoévo Mulmng, dpa Kot gv

duvapel TePIGGATEPO YPOVO dPACTG.

Amd peréteg mov mpaypatomomdnkav oe mupoavovovkAieolitikd avéAoya
Emuoe. 14), dwmotdbnke o611, T avaioya TG S-twdoovpokiing Kot 5-
atfvioovpaxiing speaviCovv vYNAN ekiekTikdTTa Yoo To EVELUO NG Kvdong g
Bopdivng kat arotelobv avacstoreig Tov 100 HSV-1 kan HSV-2, evd ta avdioya tng
KLTOGIVNG Kot NG yovavivng ival dpacTikd £vavtt Kot GAA®V epTNTOidV, OTWS TOV

100 VZV ka1 tov 100 HCMV (Verheggen et al, 1993, Verheggen et al, 1995).
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R 0
R
| N N NH
_
N 0 N N NI,
0 0
HO G HO G
11X X
R=0H,K, =1
R=0OH, R, = CH,CH,
R=NH, R, = H
Xyfqpno 14

Onwg éyer M0 avaeepbel, n ewcaywyn evog ebopiov eite 6To TUAUA TOL
COKYOPOL €ITE GTN VOLKAEOPACT TOV POVPAVOVOLKAEOLITMV, 001YeEl GE EVMGELS, Ol
omoieg dtabETovy £va EVPL PAGLL. AVTIIKMOV Kol OVTIKOPKIVIK®OV 1010thTemv (Herdewijn
et al, 1989, Tsuchiya 1990, Ternansky et al, 1993, Pankiewicz 2000). 'Eto1, véou
eBopropévor mopavovovkieoliteg éxovv ocvvtebel kot peretnbel 1600 Yo TIg
BroloyiKéc Tovg 1010TNTEG, MG OVTIKOT Kol OVTIKOPKIVIKOL TOpAyovTeEG OGO KoL Y1, TN
dpdon tovg oe poprokd eminedo. H gioaymyn tov nAektpapvntikod atdpov ehopiov
otov e&oper) voutavOpoKiKd SaKTOAIO 00NYNCE O HoL VEX GEPA QOOPLOUEVOV
nmopovovovkieolttdv avardyov Xla-o wor XII Eynquo 15). Avtd enédei&av
ONUOVTIKT] OpAoT GE HOPLKO EMIMEd0 MG 0vAGTOAEIC Tov evibuov g moAV(A)-
egeducevpévng  pipovovkiedong (PARN), éva onpoviikd éviopo-kiewdi oty
amowkodounon tov MRNA péow g Bpayvveng e moAv(A) ovpdg tov (Balatsos et
al, 2009, Balatsos et al, 2012). Kwnuké zmepdpoto amédeilav 0Tl Ot
eBopoylvkomvpavovovkieolites avactéllovv 10 évlopo ™ PARN oce youniég
OLYKEVTIPMOOELS, UE TOV VoukAeolitn g ovpokidng Xy vao omoteiel tov mAlov
amoteleopatikd  avactoréo. Ot evodoelg Tov  €EETAOTNKAY KOl  OVOGTEAAOLY
amoteleopatikd o eviopo e PARN, pumopohv mbavotota vo £(ouv QopUOKEVTIKES
ePapproyég otn pvoon g arotkodounong tov MRNA, kuping o TepTTOCELS OMO-

puoulopevov (kapkivikdv) kuttapik®dv celpdv (Balatsos et al, 2012).

EmumAéov o1 muprdivikoi pbopiopévorl mopavovovkieoliteg (evooeig XIp-¢,

X1, Zyfuo 15) emdekvhiovy onuovTik 0paon g ovIoy®VIGTIKOL aVaGTOAEL TNG
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POGPOPLAGONG TOL pVikod YyAvkoyovov (GP) (Tsirkone et al, 2010). Ou
OLYKEKPIUEVES PeAéTEG elvan apkeTd onuavTikég kabhg 1 GP -0mmg mpoavagépbnke-
etvan éva €vlupo pe Kevpikd polo 6Tov KoTafoAloid Tov YAvkoyovov kot Bempeital
€VOG OPKETA VITOCYOUEVOSG LOPLOKOG GTOYXOG Yol TO GYESOCUO OVOCTOAEWV TIov Ba

emtpéYouv 10 BeATIOUEVO YAVKOUIKO EAeyy0 GTOo d1afntn TOTOL 2.

Ry
OH /\\(R Ol _N NHCOCH,
o o [
110%1\ NH HO 1\\2/\<1\']]
\—/
Ol i OH
X1 X1
o R=0OH, R, = CHj
B:R=OH.R, =F NHEZ
v: R=OH, R, =H
&: R=NHBz, R, =H o 74
& R=NH,, R, = H o NH
HO N
F
O
X
Xynpa 15

1.10 Z9vOeon voukAeoITIKOV avaLOY®V

Ed® kot picd aidva gival yvootn 1 6OvOeon VOukAEOLITIKOV avaAdY®V UE
éva, C-N yAvkolitikod deopd (Michelson 1963, Dekker kor Goodman 1970, Goodman
1974, Walker 1979) pe d1dpopo. avTImtpoc®TEVTIKA TOPUSEYLOTO OA®V TOV TOTWOV
TOV YNUIKOV d10d1Kactdv ocvlevéne. Avalvtikdtepa, 11 6OVOEST] TV VOLKAEO ITIKMV
avaAdymv meptiapfavel ™ cbOlevén pag TuptvoOPIAng mopdivig, movpivng, 1 GAANG
ETEPOKVKAIKNG Pdiong pe Eva mapdywyo g pYPolng, mov gival nAEKTPOVIOQIAO GTOV
avouepikd avpoko pe TOV OYNUOTIOHO €vOg N-yAvko(itikod odecpol (PBoacikd
mmpata amoteAovV 1) 1 TOTOEKAEKTIKN VIOKATOOTAOT THG BAong kat i) i avaloyia
o avopepmdv). H avtidpaon umopet va odnynoet og -a i B- vovkreolitikd avaroya
Kot ennpedleton oe peydio Pobud amd v opdda mov cvvdéetar oto C2° 1oV

caxydpov. Otav otov C2” vapyet o akétvro 1 Pevidvro opdda, sivar o BEom va
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oT00EPOTOMGEL TO EVOLAUESO KOPPOKATIOV OV oynuotiletal Kot odNyodbHaoTE 6T
Mym 1oV B-avopepods vovkieolitikov avaidyov, (onuacio TG GUUUETOXNG TGOV
yerrovikav opddwv petad Cl17 kot C27), ondte N Pdaon mepropiletar vo aviidpaceL
amd v P Tave 6yn tov voatavOpakikod daktvAiov (akolovbei tov 1,2 trans kavova
tov Baker) (Baker 1957). v mepintoon ¢ oOvleong v voukAeolITiK®V
avaAdymv amd v deo&upPoln sivar o dVokoro va emtevyel 1 OTEPEOEMIAEKTIKN

ovvbeon Tov B-avepepons, AOY® TG OMOVGIaG TG TPOSTATEVTIKNG opddag otov C2'.

[Tévte yevikég pébodot £xovv ypnoyromoindel yio tnv cbhvleon vovkieolitikdv
avoAdY®mV omd Tupnvoeiieg Pdoelg kot MAEKTPOVIOPIAQ cdiyapa: o) 1 ovlevén
uetoAkdv oddtov pe éva Cl” aloyovouévo cakyapo, B) n Fushion sovbeon, y) n
Hilbert-Jonhson avtidpacn, 8) m puébodog Vorbriggen xoi €) 1 MAEKTPOVIOPIAN
npocOnkn oe o yAvkain (glycal).

H npodt odvbeon vovkieolitikdv avardymv (adevosivig Kot yovavooivig)
emredynke pe mv pébodo Fisher-Helferich (Fisher xou Helferich 1914) péow g
ovlevénc aldtmv Ag kot Hg(1l) etepoxvkiikav Baoemv pe ahoyovouéva odiyapa. H
néBodog g avtidpaong avtg mephapPdvel o TUPIVOPIAN LTOKATAGTOGT] TUTOL
Sn2, v oroyovov (Cl 7\ Br) evdg cokydpov omd T0 UETOAAKO GAGC TNG

vovkieoBaong (Zynua 16).
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NHz
NHz y
AN
N
N 2
o— fjl\ GI4<N | N/)\CI
AcO N | A
O a Ag N Cl cQ o
OAc QA =UAOANIO, reflux A
c c 50% 0Ac OAc
70% Eﬁﬁmg"""
NHz NHZ
N AN N
N N
< a— |
N N/)\CI N N/)\C,
Mepikn udpoyovworn
OH OH 9 min OH OH
1) NaNO,, Ogiko o&U
13% over | HzO.RT 6% Hp, Pd/ BaSQy4
3 steps ii) AIBavOoAn, Appwvia ¢ |NaOH, RT, 7h
150 °C, 5h
Q NH2
N N BN
NH N
<1 <)
N N N N
HO o HO o
OH OH OH OH
X1V XV
T'OYANOZINH AAENOZINH
Yyqpo 16

Me ™ ypnon ardtov tov Hg(ll) oty vovkieofdon mapoatnprinke 611 n amddoon

TOV VOUKAEOLITIKOD avordyov avEavetar oe oyéon He v ypnon tov oidtov Ag
(Davoll 1951) (XVI, Zynua 17).
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NHAC
AO— o N~ N
NHAc Br ¢ | L
N™ "N “NHAc
</ | g OAc OAc 0
N" N7 ONHAC —
g ZUAQNID, reflux, 1h OAc OAc
60%
[Noupivikr) Baon XVl
ot AIBaVOAN/NEPO
reflux ME HgCl»
Xyqpa 17

Apybdtepa mapatnpndnke 611, n avikotdotoon tov Bopéov PETOAA®V omd dAoTo
vatpiov (AMydtepa ToEIKG Kol TOLO0 OIKOVOUIKE), 0dNYNGE 6TV ARYN VOLKAEO ITIK®V

TOPAYOY®V HE aKoOpa peyolvtepeg anodooels (Kazimierczuk et al, 1984) (Zynuo 18).

Cl
Cl N X N N\
. ¢
¢ i) NaH, CH:CN TolO o0
’ N/) RT, 30min 0 . 0 cl
H
i) 50° 599 11%
Anuioupyia AMdTev i) 50 °C, 2h OTal 7a OTol 0
Na in situ XVII -
TolO 0 ‘ XVIII
Qlal
NH;
MeBavoAK Ny
Appvia )
100 °C, 12h N N
HO 0
78%
CH
XIX
AAENOQZINH
Yyqpo 18

H Fushion cuvOeon (Witkowski et al, 1972) haupdver yopa oe vynin Bepuokpacio
ue éva aKeTVAMOUEVO odiyapo, TV Pdon kot éva o0&y katd Lewis (XX, Zynqua 19)

(xpmowomoteitar yo. Ty cvvbeon tov ribavirin).
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N COsMe
COMe </N’\|”(2
ACO o CAc z’\< bis(p-nitropheryl Jphosphate - ACO 6] !
i ? N H/N XapnAn Migory, 20 min 85% (10:1N1:N2)
CAc CAc 160-165 °C OAc OAc
XX

Mia akoun pébodoc cuvbeong vovkAieolurmv eivar kot np Hilbert-Jonhson avtiopoon

pe aAko&u mopyudiveg. Avti n pnéBodog Exet ypnopomombei evpémg yio T cvvBeon

TUPYUOWVIKOV VOUKAEOLITIK®OV avoAdymv kot €xel PeAtiwbel onupoviikd omd v

apyn| épevva. ‘Eva tomikd mapddetypo avtig g nebddov ivat 1 cupmdhkvoon g

2,4-01-0AKk0o&uTUPIUSOTVIG LE TO OAOYOVOGAKYOPO KOL LE TNV Topovsio £vog 0&Eog

Kotd Lewis yio va dmoet 1o N-1-mopipdivikd voukAeolitikd avarloyo TG OVPOKIANG

(Johnson ko Hilbert 1929, Hilbert kou Johnson 1930) (XX, Zynpa 20).

AcO

OCHj
OAc ‘ NH
0 //k
AcO N OCHs
AcO -
OAc k. 50 °C, 48h
Xymqpa 20
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H pébodog Vorbriiggen amotedei o tpomomomuévn Hilbert-Jonhson avtiopoon
(Vorbriiggen 1970). Eivor n mo xown pébodog ywo v ovvleon voukieolitkdv
avardyov. Ipayupatomoteiton pe v mopovcia evog Friedel-Crafts kotoivtn ommg
SnCly, ZnCl; ka1 Me3SiSO3CF3 pe oiMAo-mpootatevpéveg VoukAeoPAoEls, 68 NI
ovvOnkeg (ocvvnBog OBepuokpacio mepiPdrlovtog) kol aketvAMopéva cakyoapa. O
UNYOVICUOG NG ovTiopaons opyilel He TO GYNUOTIGUO TOL EVOIAUEGOL KLKAIKOD
KapPokatiovTtog kot cuveyilel pe v TupnvoeIAn emiBeon oty avopepikn 0éon Tov
cakydpov, and 1o mo TpNvoeilo almwto (N1) g vovkieofdong, amodidoviag Tov

emBopunto B-vovkieolitn (XXII, Zynua 21) .

0
Et
e C_;
on Bt Ay N0
BzO AL ! BzO
0 | 0
o NP osae,  DSESICL
OBz OBz RT, 48h OBz OBz
0
xxi  P%
Yyqpo 21

H mnlextpoviopiln mpocbnkn o€ uia yAvkaAn (Costenaro et al, 2001)
TPOYUATOTOlEITAL € TNV~ €vePYOmoinon NG YALKAANG  mapovcios  €vOg
NAEKTPOVIOPIAOL avtidpactnpiov O6mwg |, S, Se kot akolovBel M mLPVOPIAN

npocPoin piag crthvlopévng Paong oto cakyapo (Zynuo 22).

. OSiVie;
i) PhSebBr NH
TMS; Qupakiin | SN | /l%
CN -23°C o Roc
o o MeCN -23° LN N/J\USiMﬁa o L
<N> - SeHPh — N
J i) ZnBr;
M M SePh v,
AXxil

Xypna 22
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.11 X16y01 TG TOPOVOOS SraTPifig

H avaykn, ywo v €ipeon VEOV QOPUOKEVTIKAOV OLCLOV HE ovENUEVN
Broloywn Opdor, eAattopévn ToSKOTNTO Kol AYOTEPEG OVOGOKOTOGTOATIKEG
TOPEVEPYELES, KAOMDS KoL 1) parydoio Kot GUVEXNG OVATTLEN TG POPLAKOAOYIOG KO TNG
(QOPUOKEVTIKNG YNUElag eméTpeye TN HeAETN, T ovvBeon kot TV mpomOnorn otnv
ayopd, mANOOPOS QOPUAK®Y, OV T|EPLEYOLV MG OPOCTIK) O0LGIN  KATOL0
voukieolitikd avaioyo. Omwg MON e€ivol yvOoTO OTNV EMGTNUOVIKY KOWOTNTA,
EKTETANEVEG UETATPOTEG EYOLV YiVEL TOGO OTNV ETEPOKVKAIKY Pdom 660 Kot 610
TUAHOL TOV COKYOPOL Yo TNV oLVOESN VEWV OMOTEAEGUATIK®V VOUKAEOLITIKAOV
avaAoyov pe Bedtiopévn Boroyikn dpdom. To epeuvnTikd evolapEpov TG TaPOVCHG
dwrpiPrg  eomdletor ot odvBeon kot TV PoAoylkn  amotipunon  vEmv

TPOTOTOMNUEVMV GTNV ETEPOKVKAIKT BAGT) TUPOVOVOVKAEOLITMOV OVOAOY®V.

O oyedlacudc twv popiov, to omoia cvvtédnkav o1 GLYKEKPUEVT daTpiPn,

Baciomnke oto mapakdTom dedopéva

e Toa tpomomomuéva vovkAeolitikd avdioyo pe e€apehny voatavOpakikd
JOKTOAMO €Youv emOEEEL CNUAVTIKY] AVTIIKOPKIVIKY, OVTLIKY], avTiBloTikn Kot
avTo&eldmTIKN OpaoT).

e H 6-puepxomtomovpivn kot 1 6-Bgoyovavivny  Exovv  evdlQEPOVCA
(QOPLLOKOAOYIKT OpAoT).

e O C5-vmokateotnpuévol vovkAieoliteg mupipdivng kot ot C8-vmokateotnuévor
vovkieoliteg movpivig €xovv evdlapépovoeg Proloyikég 1010t Teg (aVTIiKES
KO OVTIKOPKIVIKEG).

e H yovavivn kot 1 adevivn ooppetéyovv oe éva peydao apldud PBloAoyikadv

JlEPYUTIDV.

Ot véec oelpég TPOTOTOMUEVOV GTNV ETEPOKVKAIKY] Bdorm mupovovoukAeolitmdv
avoAGY®V oL cLVTEONKAV Kot amoTiuiOnkoy Blodloyikd oty mapovoa dTpifn

sivat:

1. Ymoxatreommuévor C5-aloyovopévol mupoavovovkieoliteg e ovpaxiing

OV PEPOLV TN YAVKOIN ®G VOATAVOPUKIKO dUKTVALO.
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(0]
HO N NH
- R
OH
(0]
3o X =1
p: X=F
1. X=Cl
3 X=Br
g X=H
ot X= CF3

2. Ogomovpvikd mTLpavovovkKAeolITIKG  avdAoyo TOv  QEPOLV  TEVTE

dapopeTikovs voatavOpaxikovg daktvAiovg: YAvkoln (a), yoraktoln (B),

EuAoLn (v), navvoln (8) kot Avgoln (&).

ﬁw S fN S

R 9] R 0

(I Iolgm/N\g/\{][ (1[013/\%1\]%1
N=" N:<

60.3,0: R=CH,OH 80,0 . R=CHOH NH,
6rpe. R=H 8re. R=H -
4au AcGle
4f: AcGal
4y, AcXyl
49: AcMan
4e; AcLyx
N-9 1oopepn|
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(HO)3 //

118: R =CH,0H
1l1s:R=H

(HO)3

145: R =CH,OH
14g: R=H

3. Néot C5-vnokateotnuévol TupavovOLKAEOLITES TNG OVPUKIANG Kot TNG KVTOGTVIG.

HO

R
W\

OH

7 \
Q
N \\< HO
CH 0
I5R = C;H,
16R = C5['1| 1
17R =Ph
18R = p-C H_{.((H_: )4.(.:(3['[4
19R = ;?-({.;H_;)J,{.:Cﬁl'h
20R = Me;Si
2IR=H
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4. Néot C5-¢aivuro vokateotnuévol Tupavovovkieoliteg Tng ovpakiing.

H,CO

R @
P )
W\

OH O OH o
74 74
HO R N 1 HO ° N
HO \X( HO \(
OH A OH Y
8o 39

R =CI, 1 F, 7\ Br,q1 CHs, 1 OCH;3

5. Néot C8-vmokateomnuévol mupavovovkAeoliteg ¢ adevivng Kot g
Youavivg

N NHBz

N
OAc NW\;( e R= E_/\/\
f\co%w A
AcO B:R = E@

DAc \\

42¢
R
///N\ NI, T:K=§
r X .
8:R=
HOMN A §4<\jl\l>
OH \\ :

HO —

4300
R
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NH; NH;
/k IIN/<
HN \N \N
OH o _ OH O _

HO N HO N
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6. Zvuvbeon tov C5-vmokateoTNUEVOV aVOAIY®V TNG OVPOKIANG, Kot C8-

VIOKOTEGTNULEVNG 0OEVIVIG.
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F NH,
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OEQPHTIKO MEPOZ-AMOTEAEZMATA-ZXOAIAZMOZ

II. GEQPHTIKO MEPOXZ-ATIOTEAEEMATA-XXOAIAZMOX
I1.1 Z9vOeon Tov C5-aloyovopévev TopavovoukieolIT@V TS 0VPAKIANG

Onwg mpoavaeépOnke, n yAukoln oadpavomolel TV QOCEOPVLAGCT & ®G
AVTOYOVIOTIKOG 0vaoTOAENG Kot otabepomotet tnv T-0apdppwon (Aydtepn dpactikn
nopoen) tov evivpov (Monod 1965). H vtdbeon o1t ta avdAoya g yAvkolng, pumopei
vo odnynoovv oe kaAvtepa omoTEAEGpOTO  (UEYOAVTEPT] OVOGTOAY €vavTl TNg
POGPOPVAACTG TOV YAVKOYOVOVL) GE GUVIVLOCUO LE TO OTL TO TLPAVOVOVKAEO ITIKA
avaAoyo OOTELOVV 16YVPOVS OvTOY®OVIGTIKOVS avactoAeic g GPb (Tsirkone et al,
2010, Manta et al, 2012), o6Mynce TV ETIGTNUOVIKT KOWVOTNTO GTOV GXESACUO Ko
™V obvBeon vémv avaldyov mopdpolag doung pe avtiv g yAvkoing. Ioapaxdtm
napovstafoviatr dtdpopa N-yAvkomvpavolvho mopdywyo TLPdivig Kol Tovpivig
mov eueovifouv kaAVTEPES O0TABEPES OVACTOANG £vavil NG MOGPOPVAACTG TOV

yAvkoyovov (Zynua 23) (Gimisis 2010, Tsirkone et al, 2010).

OH OH N
fN NH, (/ \
0 0
HO N\g/\\< HO N / \>,NH
HO N HO 2
OH N—" OH NH
XXIV XXV )
Ki =310 uM Ki =170 uM
0 F 0
OH J OH J
0 (\<NH 0 MH
HOHo N\< "9 N\<
HO
OH o OH o
_XXVI XXVII
Ki=6.1 uM Ki=5.5uM
NH, wNE
OH OH 0
7\ 7\
0 N 0 N
HO N\\< HO N\\<
HO F
OH o) OH o)
XXVIII XXIX
Ki=7.7uM Ki =46.42 uM
Yympo 23
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OEQPHTIKO MEPOZ-AMOTEAEZMATA-ZXOAIAZMOZ

AopPavovtog voyn T aSloonpeloTes Podoyikég 1010TNTEG TOV OVOTEP®
TUPYUSIVIKOV KOl TTOVPIVIKOV VOUKAEOLITIK®OV avardyov ®g avactoAeic g GPb
ouvtédnke Kot amoTiunOnke Prodoykd pia véa tdEn TupavovoukAeolITdV TOV PEPOLV
™MV YAvKomupavoln o¢ vdatavOpokikd dakTOAL0, HE £TepOoKLKAMKEG PBdoelg v 5-
1wdoovpakiln, 5-pBopoovpaxiin, S-yAmpoovpakiln, 5S-Bpwpoovpakiin, ovpaxiin
Kot 5-tprpBopopebvroovpaxiin. ITo  ovoAvTikd-cUYKEKPYWEVE Ol EVMOGELS OV

ovvTEON KOV Eyovv ToV TapakdT® Yevikd Tomo (Evdoeig XXX, Zynquoa 24):

X
OH 0
72
o)
HO N NH
A
OH
XXX O
o X=1
B: X=F
v X =Cl
a: X=Br
g X=H
aT. X=CF3

Xypa 24

H petpoovvbetikny mpocéyyion yw v mopoackevn tov emBountov C5-
OAAOYOVOUEV®V TUPAVOVOLKAEOSITIKMV  TTopay®ywv XXX, TePypaQEToL GTO Gy

25 mov axoiovdel .

X
0
OR CR
/ Q
Q
RO" N\X{‘” ‘ ROT
OR S OR "OR
XXX
o X=1
B: X=F
y. X=Cl
O, X=Dr
e X=H R=akerohio A H
ot. X=Cl3

Xyqpa 25
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OEQPHTIKO MEPOZ-AMOTEAEZMATA-ZXOAIAZMOZ

II.1.1  XovBeon t1ov  C5-aroyovopuévev-F-D-yAukomvpavovouKAEOSITIKOY
avoAdyov TS S-1mwdoovpakiing 3a, 5-Bopoovpaxiing 3B, S-yAmpoovpaxiing 3y,
S5-ppopoovpaxiing 36, ovpakiing 3¢ kot S-TprpBopopcBuvioovpakiing 3ot

To mpdTo e NG cvvBeTIKNG Topeiag eivar 1 GUVOEST] TV TPOSTATELUEVOV
TUPOVOVOVKAEOLITIK®DV avoAOY®V 20-6T (Zyfuo 26). ZuyKeKPIEVO, EMITUYXAVETOL 1)
ovlevén g gumopikd dwbéoung 1,2,3,4,6-nevtaxig-O-axeTvro-D-yAvkomupoavolng
(1) pe mg katdAinieg mupyudwikés Paocelg pe v pébodo Vorbriggen. H
yhokomopavoln (1) pe v KotdAAnAn mopyudviky Bdon Swoeivovior e Gvudpo
axetovirpilio (CH3CN) mapovesio tov e&opebvrodiciialdviov (HMDS), kabmg kot
KOTOAVTIKNG TOGOTNTOG caKyopivng. Téhog, npootifetan 0
tprpbopopedavocovipovikdc tpiuebvrociiviectépag (MesSIOSO,CF3) kat to piypa
aktvoPoieitan pe pkpokvpoto o 100 Watt yuo 3 Aemtd (Vorbriiggen kor Bennua
1981). Metd 10 mépoag g avrtidpaong (TLC), to piypo yoyxetow oe Oeppoxpacio
dopatiov, eEovdetepmdvetol pe Kopespuévo dtdAvpa avBpakikod vatpiov (NaHCOs3)
Ko ekyvAiletar pe dyydwpouedavio (CH2Cl). H opyavikr ¢don Enpoiveton pe
avodpo Beukd vatpro (NazSO4) kot 0 S10AVTNG amopakpOVETOL LITO KEVO. AkoAovbet
Kabaplopog tov vroleippotog oe otqAn ypoupatoypoeiog (silica gel) vmo mieon,
on6te TaporapPdvovtor To emBuunTd TPOidVTa 20-6T, GE IKOVOTOUTIKEG OTOOOGELG
(70-80%). To KaADTEPO ATOTEAEGUATO, EXLTVYYAVOVTOL LE TIG TUPUIOVIKEG PAGELS TNG
5-1wd00vpakiing (2a) (80%) ko 5-yAwpoovpakiing (2y) (79%) evd 10 mopLUdIVIKO
avarloyo 286 ¢ 8-Bpopoovpakiing €xel v pikpotepn anddoon (70%). Amnd v
peré tov eoopdtov "H NMR tov evdoeov 2a-6T eppaviloviar peydlec otadepéy
ovlevéng (J1 2 = 9.4-10.0 Hz) petaéd tov mpotoviov H-1" kot H-27, vrodeicvoovtog
évav a&ovikd TposovaToMGUO Yo To 000 avTd TPOTOHVIN, LE TNV ETEPOKVKAIKT] Bdon

va KataAopPavel Tnv wonpepvi BEon Tov Gakyapov.
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X 0
OAc OAC /
9] O NH

AcO [MNupiidivikr Baaon, Ac
“AcO HMDS, Zokxapivn M?-.;Q N
OAC "OAc CH3CN, TMS-Tf OAc 0
xX=al,
B:F,
7 Cl,
&: Br,
e H,
ot CF3
XyMpa 26

I1.1.1.1 Xprion pikpokvpdtov

H 6éppavon pe pikpoxvpota ypnoomombnke ywo wpdTn @Opd oTnv
opyavikny ovvBeon to 1986, and tig opddeg tov Gedye kor Giguere-Majetich (Gedye
et al, 1986, Giguere et al, 1986). Znuepa ypnoiponoteitar evpHTUTA KOl UE PEYAAN
emtuyio. yoti dtvel VYNAEG amoddoElS VIO MMOTEPES KOl PIMKOTEPEG TPOG TO
nepPaAlov cuvOnkeg, cuyvd xwpig TV xpnon SWAVT®V, GAAOTE pE aVOKOKAMON
TOVG, OAAG Kol pe pikpoTepn katoviilmon evépyelag. H dvvatdomto extéleong
avtdpdosmv pe on’ gvbeiog OAANAETIOPAOT HIKPOKLUOTIKNG EVEPYEWNG €Ml TOV
plypotog g avtidpaong, o€ MOAD HKPOVG YPOVOLS, GE OVTIOWGTOAN TPOG TNV
EUUEDT UETOPOPE EVEPYELOG HE TNV XPNON EAOMOAOLTPOL 1] TOPOUONG GLGKEVTG,
enupénel vo Beowpnbel, M mpoT, ®G «mpdown» depyocia, Oyt uévov Ady® g
LEWMUEVNC KOTAVAAWDONG EVEPYELNS OAAG Kot AOY® TNG owovouiog ypovov, OMAaon

™G aENUEVNC OMOTEAEGLOTIKOTNTOG TNG.

Mo amd TIg MO ONUAVTIKEG KOl TEPICCOTEPO WEAETNUEVEG OUAOEG TMOV
avtdpdosmy mov vmoPfonfodvior pe pikpokvpota, eivor 1 ovvBeon TV
vovkieo{Itik®v avaddywv pe v pébodo Vorbriggen (Vorbriggen 1970). Anotehel
v Mo kowvn uébodo yia v chvheon vovkieolttikmv avaroywv. [lpaypatomoteiton
ue v mopovaio evog Friedel-Crafts kotadlvtn ommg SnCly, ZnCl; ko MesSiSO3CF;
Le GIMAO-TPOGTATEVUEVEG VOVKAEOPAOELS Kot akeTVAIWUEVE cdiyapa. DaiveTar OtL

He TNV YPNON HIKPOKLUATOV Topdyovior TOAD ypnyopodtepa ot deopol avOpaka-
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OEQPHTIKO MEPOZ-AMOTEAEZMATA-ZXOAIAZMOZ

alotov C-N, omdte emrvyydvetor 1 ovvleon TV VOUKAEOQITIK®OV OVOAIY®V GE

HIKPOTEPO YPOVIKO SLAGTNLO KOl GE VYNAOTEPES OMOSOCELS.

l'evikd Bo pmopovoape vo movpe OTL 1 OpyoviKy] ovOvBeon pe ypnom
LKPOKLHATOV amoTeAel “Tpdotvn” TEXVIKN Kol VIEPEYXEL GE GYECN UE TN GLUPOTIKN

0épuavon ota e&ng Pacikd onueia:

J [Tpocpépet opordpopen BEppavon oe OA0 To piypo TG avtidopaong

J AvEdvel onUavTIKA TV ToOTNTO TNG VTIOPACT|G
J Elottdver Tic mapdmievpeg avtidpacels
J [Mopéyet avénuéveg amodocelg

I1.1.2 Zynpotiopoc yAvkolitikov 0£opov

Amotelel yeyovog 0Tt Katd 10 oynUoTIGHO Tov YAvko(itikoy deopol otn 0éom tov

AVOUEPIKOV GVOpaKa TOV GakY(POV, TPOKVITOVY 2 CNUAVTIKA {nTipata
1. H regio-eklexTikdTNTO VITOKATAGTOOTG THG VOLKAEOPAONC.
2. H avaioyio Tov oynpaticpod Tov a:f vVOukAEo ITIKGOV OVOUEPDV.

o 10 oyuoticpd tov  YAvkol{itikoh OeCHOV  GTOVS  TLPAVOVOLKAEOLITES
eQapUOGTNKE N GlLAVAO-Tpomomompévn avtidpacn twv Hilbert-Johnson, yvoot) kot
o¢ uébodog Vorbruggen (Vorbriggen kou Hofle, 1981). H cvykekpuévn avtidpacn
CIMWMOUEVOV ETEPOKVKAIK®V PAcewmv pe akeTvAlopévo cakyapa mapovoio Friedel-
Crafts  katodvtdv  Omog  tetpayropovyov  kooottépov  (SnCly) 7
prpbopopedavocovripovikod Tpipedviociivrectépa (MesSiSO3CFs), éxel yiver
TPOTLTN GLVOETIKN HEBOSOG YO TO GYNUOTIGHO TUPYISIVIKDV, TOLPIVIKAOV 1] Kot
AoV voukieolutdv, pe TN dwdikacio va divel Kotd kovova po. TpoPAemdpevn

otepeoymnuLeia, OTwg TapaTNPEiTOL KOl TOPAKATO.

H dwdwoaocio meptrapfdver apywcd tn otlviioon twv vovkAieoPdcewv, M omnoio
ALEAVEL TOV TUPNVOPIAO YOPAKTPO TOVG KOl TIG KAOIGTA 7O S10AVTEG GE OPYAVIKOVG
dwdvtee. H  owwMimwon emitvuyydvetor pe v aviidpaon TG EmOLUNTAG

vovkieoBaong pe e&apebvrodictralavio (HMDS) ce dtaddtn akeTovitpilio Topovsio
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OEQPHTIKO MEPOZ-AMOTEAEZMATA-ZXOAIAZMOZ

KOTOAVTIKNG TOGOTNTAG GOakYapivng, OTMG QAIVETAL GTO YOPUKTNPLOTIKO Topddety Lo
™¢ ovpakiing (Eynue 27). H ctiumpévn vovkAeofdorn otn cuvéyeto Bo avtidpdoet
pe 1o TAéov Tupnvoeiio N-dtopo g, ot ovykekpyévn mepintmon pe to N-1 yia tig

mopyudiveg (kan pe to N-9 yia T1g movpiveg).

_-SiMes

’ NH

SN
HMDS, Zakxapivn | A sive
0 NT o

i CH«CN

Xypa 27

Kotd 1t Odpkelo oynuatiopod TV TUPovOVOUKAEOIITIKOV  avaAOY®mV

Aappdvouy ydpo TonTdYpova ot £ENG OVO dLUdIKAGTES:
1. Zymuotiopodg Tov NAEKTPOVIOPIAOL KATIOVTOG TOL COKYAPOV.

2. Avtidpaon Tov MAEKTPOVIOPIAOL  KOTIOVTOG TOV GOKYGAPOL UE TNV

otAvMopévn Baomn mpog To SYNUATIGHO TOV VOuKAgolith).

Avolvtikotepa o Me3SiSO3CF3, éva 0&0 katd Lewis, evepyomotei 0 akeTLM®UEVO
obicyapo 1, TPOKAAMVTAG TOV EKTOMICUO TNG OKETLAOUAONSG OO TOV OVOUEPIKO
avOpaxo (Zynmua 28). Xt ouvvéyewn, Omuovpyeitor €va SIKUKAIKO  KOTIOVIKO
eVOLAUEGO [LE TN GLUUETOYN TOL KaPPOVUAIKOV 0ELYOVOL TG aKETLVAOUASAG oTn 2
Béon tov ocokydpov. To oynuatilopevo MAEKPOVIOPIAO KOATIOV TOL GOKYGPOV
veioTaTAl GTN GLVEYELD TVPNVOPIAN TPOGPROAN amd TNV GLALVAIWUEVT Bdor, OTov TO
aviov CF3SO3  PBonbder omyv amoctiviioon g O vovkAeolitng otn cuvéyewn
katepyaleton pe CH,Cl, kot kopeopévo dhvpa NaHCO3 kot AapBdvetor Enetta and
APOUATOYPOPIO. GTAANG TO TEMKO TPOidV, OTMG QOIVETOL KOl GTO YOPOKTINPIOTIKO

nopadetrypa tov vovkAieolit 2a (Zynua 28).

Y10 onueio avto Ba Tpémel va avapepbel 6TL Katd T ddpkela TG avtidpaong
Aoppdvel ydpo por ovVTOy®VIoTIKY Oladwkacio, 1 omoio gival 0 GYNUOTICHOS G-

ovumAdKkov peta&d g cllvMopévng PBaong kot tov Friedel-Crafts kataAv
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OEQPHTIKO MEPOZ-AMOTEAEZMATA-ZXOAIAZMOZ

odnymvtog oe adpavomoinon t vovkieofdorn. Me 1 ypnoonoinon ®otdGo ToL
Me3SiSO;CF; mov eivar acBevéotepo 0&d kot Lewis ard to SNCly (oG ex tovTov
oynuoartiCel Ayotepa 6-cOUTAOKE), GALG KOl EVOG TOMKOD OTP®OTIKOD SLOAVTI OTT®G
TO OKETOVITPIAO TOV TPOAYEL TNV AVTIOPAOT TOV KOTIOVIOS TOV GOKY(POL HE TNV
TUPNVOQIAT BdoT), 0dNYOVUACTE GE TEPLOPICUO TNG AVETOVUNTNG QLTHG AVTIOPAoNS
LE ONUOVTIKE TAEOVEKTNIATO OGOV 0QOPA TNV OTOd0GN KOl TO YPOVO GYTNLOTIGHOV

v voukieolitov (Vorbriggen et al, 1981).

_SiMe;

/ OTf
/)\f\ SiMe;

OAC OAg
ok~
O " SI—OTf
AcQ) 4
AcO E‘,\fO\/‘ - Ao
+ pel

o] o—SiMe;
OAc
74 74
o 8\/{\1; CH.Cl A8
AcO N\\< NaHCO A N«
AcO A
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OEQPHTIKO MEPOZ-AMOTEAEZMATA-ZXOAIAZMOZ

I1.1.3 KaBopiopog g otepeoynueiog 6to avopepiko KEVIpo

Oocov agopd 1 otepeoynueio 6to avoueptkd KEVIPO Tov vovkAeolitn, €xet
amodetytel 0Tt €EaPTATAL ONUOVTIKG OO TH GVON KoL TY GTEPEOYNUIKT SOUOPPMOT)
¢ C-2 opddag. Eivar yvootd 6t n akétvro opdda otov C-2 tov cakydpov oonyet
otV TPoGPoAn TG VOUKAEOPAONC 6TO GYNUOTICOUEVO SIKVKAIKO EVOLAUECO OO TNV
avtifen mAevpd Tov dakTvAiov. Anpovpyeitar dnAadn o trans-cyéorn PETOED TV
dvo opddwv atovg avOpakes C-17 kar C-2” Tov vovkieolitn, yvwotr| kot og 1,2 trans-

kavovag tov Baker (Blackburn kou Gait, 1990).

To teMkd 614d10 NG cuvleTikng Topeiog mepthapuPdvel v amonpocTaciol
TOV EVOOE®V 20-6T UE Kotepyooio tovg pe pebavolkn appwmvio (Neilson kot
Werstuik  1971), omote «wor AapPdvovior ot embBountoi  C5-aAoyovopévol

mupavovovkAeoliteg 3a-6T o€ TOAD KOAEG amoddoelg (85-92%) (Xynua 29).

X 0 X 0
OAc / OH /
0 NH o NH
AcO N MeBavoAikn HO N
AcO Appwvia HO
(0]
OAc 85-92% OH °
20-01 30-0T
X = ol
B: F,
1: Cl,
a: Br,
e H,
ot: CF3
Xyqpa 29

Y10 oyxfua 30, mapotifeton evdektikd o edopa "H NMR tov vovkieolitn
™™g S-1wdoovpakiing 3a. Amd v PEAETN TOV TPOKLATEL OTL 1 OTAY] KOpLve1 ota, 8.12
ppm, avtotoyel oto mpwtévio H-6 g S-twdoovpaxiing. Axolovbei pion dutdn
KopvY| pe otabepd ovlevéng Ji-2 = 7.9 Hz ota 5.50 ppm, n omoia avtictotyel oto
npmtovio H-1" tov cakydpov. Eniong and v pelémn tov QAGHOTOC TOpATPOVLE
6tL akorovbovv ta ofjpoto tpwtoviov H-2°, H-47, H-3", H-5", H-6a"kor H-6b" tov
COKYAPOL MG TOALUTALG KOPLPES GtV TEPLoyN TV 3.87-3.45 ppm. Inueidveral 0Tt

1660 10 TPOTOVIKL TOV €AeVBEP®V VOPOELAIMY TOL GaKYAPOL OGO KOl TO OUVIKO
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TPOTOVIO TNG ETEPOKLKAIKNG Pdong dev gppavilovtor 610 edcpa Ady®m g Toyeiog

aVTOALYNG OV AapPAvel xdpo LETOED aVTOV Kot ToL dtodvtn (uebavoin-d4).

I
OH 6~ 5 o
4 |6 _, 4
5 _0 1
HO N NH
HO W ?ﬂ/ 3
o

3a

30D
H6
H2HE
H1
J D Y | O L
¥ ¥ By i
T I T T T T I T T I T T T T I T T T T
10.0 75 5.0 25

ppm (t1)
Xymqpa 30

H yevucn mopeia yuo ) obvBeon tov C5-adloyovouévov-f-D-mupavovoukAEo ITIK®V

avaAdymv eaivetar oto oynpa 31 mov axoAovdei:

OAc "OAc

OAc
0
AcO
AcO
1
X = ol
B: F,
v: Cl,
o: Br,
e H,
ot: CF3

X 0
OR Y,
i RO N\\<
- RO
OR 0

70-80 %
i 20-01, R=Ac
1l '
85-92% l: 3(1'(71, R=H

i) Mupidipivikr) Baon, HMDS, Zakxapivn, CH3CN, TMS-Tf
i) MeBavoAikr Aupwvia
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Xyqpae 31

I1.1.4 Aopxég peréteg Tv C5-ahoyovopévev-f-D-mupavovoUKAEOLITIK®V
avoArdyov 30-6T

[No vo arocapnviotel n dopky PAorn TG AVOGTOANG Kot Ol S1pOPES OTIG
otafepég avaoToAnG, Tpocdlopicape TIg KpLoToAKES douég g GPb oe chumhoko
ue ke pio anod tig evooeis: GlelU, GlcFU, GlcClU, GlcBrU, GlcU kat GlcCRzU. Ot
¥0pteG MAekTpoviokng mokvotntog 2Fo-FC kot Fo-Fc kaBopilovv pe caenvewa
0éon tov KGBe aTOUOV TOV aVASTOAE®V (Zynua 32) Kot GLYKEKPIUEVE SElYVOLV OTL
OAOL 01 aVaoTOAELS TTPOGdEVOVTUL 6TO gvepYd kévTpo g GPb . To onpeio tpdcdeong
KdOe oavootodéo eivor TO YALKOQITIKO TUNUO, TO ONOI0 OEGUEVETAL WHECH
aAMAeTIdpaceV decpumy vOpoyovov kot van der Waals, pe ta koatdlouro tov
KOTOAVTIKOV KEVTIPOL TOL €viOUOVL va €lval OLGLOOTIKA To. 1010 pe ekeiva oL

oynmuoartiCovror amd ™ yAvkoln pe GPb.

Yyqpo 32. Ztepeodidypoppo Tov teMkov poviédov tov C5 aloyovouévav-£-D-
TVPAVOVOVKAEOSITIKOV avaAOY®OV 30-6T KOl TOL YOUPTI NAEKTPOVIOKNG TUKVOTNTOG

2Fo-Fc.
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OEQPHTIKO MEPOZ-AMOTEAEZMATA-ZXOAIAZMOZ

II.1.5 Kwnuknq perétn tov  CS5-ahoyovopévov-f-D-mupavovoUKAEOSITIK®V

avoArdyov 30-6T

Ta mepdpota TpoylaTonTomdnKay 6€ GuvEPYAsia Le TO EPYACTIPLO AOUIKNG
kot Agrtovpywkng Broynuelag tov tunpatog Bioynueiog kor BuoteyvoAoyiog tov
navemonuiov Oscocorioc. H frodpactikdtnto Tov vE®V ovacTOAE®V amoTiunOnke
omv rmMGPb mov elye mponyodueva amopovmbei omd 10 pPLiKd 16T KOVVEMOD.
Agdopévov otL 1 avBpomvy GP tov Mmatog kot m rmGPb éyovv mavopoidtumn
aAAniovyio apvoEEmv Kol OPYLTEKTOVIKT OOUT GTO KOTOALTIKO KEVIPO OVOUEVETOL

ot o1 avactoAeig Ba Eyovv TapopoLe dPACT Kot 6T dVO 160EVEL L.

To omoTteAéCHOTO TOV TEWPAUATOV KIVNTIKNG UEAETNG TopatiBeviol oTov
[Tivaxa 1 kol ovykpivovtor pe v dpdon tov npoétvnev evodcewv A, B, T' ka A
(Somsak et al, 2008, Benltifa et al, 2009, Somsak 2011). Olot ot avooTOAElg
EMESEIEAV AVTOYMVIGTIKY OVOGTOAN G TPOG T0 vrdotpwpa (L-pmspopikn yAvkoln),
ue to avaroyo g S-yAmpoovpakiing 3y (Ki = 1.02 uM) va omotelel tov €ktO
KOADTEPO AVAGTOAEN TOYKOGUIMG. AkoAovBohv T avaroya NG S-1wdoovpakiing 3a
(Ki =1.94 uM), tc 5-Bpopoovpokiing 36 (Ki = 3.27 uM) kat g 5-pBopoovpakiing
3 (Ki = 7.86 uM), ta omoia gpoavifovv pikpdTepN-000EVEGTEPT- OVAGTOAY OF
obOyKkplon pe 1o 3y. Amo v GAAn mhevpd, ta avarloya g ovpakiing 3¢ (Ki = 12.39
uM) kot g tprpbopopebvroovpaxiing 3et (Ki = 17.00 uM) epedvicav tnv
kpdtepn ovactodn. H oepd dpaoctikdTToS TV 0AOYOVOUEVOV VTOKOTAGTOTMOV

axolovBet v taon: Cl > I> Br > F.
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OEQPHTIKO MEPOZ-AMOTEAEZMATA-ZXOAIAZMOZ

MMivakag 1. Amotedéopato kwvntikng peAétmg tov  C5-aroyovopévav-fS-D-

TLPAVOVOVKAEOSITIKAOV ovadOY®V 30-06T

Mpoi6v Ki (M)
! o
OH %\/(
0 o 1.94+0.09
A
- OH o
F, 0
OH
7\
HO q w\<\“ 7.86 +0.35
HO
3 OH o
1l 0
OH )
%) _ NH 1.02 +0.15
HHD '\'\<
3 UH u
Hr o0
OH %\{
Q o 3.27 +0.44
“?M‘«
. OH o
3%
0
OH (\{
0 NH 12.39 +0.94
Ho™ N\<
OH 0
38
Fi. 0
OH /
Q NH 17.00 +1.26
A
. UH 0
a0T
OH
HO \<
A OH o) 0
OH
0.7
HO R f N
1o B OH \E} 0
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OEQPHTIKO MEPOZ-AMOTEAEZMATA-ZXOAIAZMOZ

OH
Lo =)
Ho™ S O 0.16
I OH\
O—N
OH
)
Ho™ O 0.63+0.02
A OH\
O—N

I1.2 9vOeon TV 0€10T0VPIVIKAOV TUPUAVOVOVKAEOLITIKOV AVIAGY®V

Ed® kot moAlég dekaetieg o1 Belomovpiveg £xouv T UM OTOTEAEGUATIKMOV
OVTIKOPKIVIKOV Kol 0VOGOKOTOOTOATIK®V Qapudkov (Fotoohi et al, 2010). H 6-
pepkomromovpivn kot n 6-0gtoyovavivn eivar Belomovpvikol avtyetafoAriteg, mov
avaotéAlovv 1 ovvleon tov DNA  evoopatdvovrog eoeaipéveg  Pdoeig
(voukAeotidw Betoyovavivng) (Walko et al, 2009). Xpnoyomotodvioar eupémg yio. ™
Bepamneio ™G o&elag Aep@oPAUCTIKNG AELYOUiNG KOl EVOVTL QVTOAVOGMV SLOTOPOYDV
(Karran et al, 2006, Mcleod et al, 1999, Relling et al, 1999). [TaAmdtepec peréteg
£oe1&av 0Tl apketd Betomovpvikd voukieolttikd avairoya, 0mmg N 2 -0e0&upoln g
LepkamtoTovpivng Kot g Bgloyovavivng, &xovv avtikapkivikég iotnteg (Saneyoshi
et al, 1980, Acton et al, 1979). Me Bdon ta avotépo, Dewpnibnke evdlapépovca M
ovvleon TLPAVOVOLKAEOLITIKGOV Bel0moVpPVIKOV avoAdymv mov Ba @épovv ™G

v3ATOVOPaKIKOVS daKTLUAIOVG TN YALKOLN, ™ YohakTdln, TV ELAGLN, ™ Hovvoln kot

™ AWEAL (Exnpa 33).

N\Z’< Z\

H /

(o (HO)s’j )\S\
XXXI xom N 7 SsH

X N
: TAukdZn, R = CH,OH
. TaAokmodn, R = CHOH
. ZUAOCN, R=
: Mavvodn, R = CH;OH
AUEGIN, R=
6-Meprartomoupivn (6-MP). X =H
n 6-Qaoyouavivr (B-1G): X = NHz

M o<Tma

Xyqpo 33
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Me Bdaon tov cuvOETIKO GYESIAGUD, 1| PETPOGVVOETIKY] TPOGEYYIOT Yol THV
TOPACKELT TOV ETOVUNTAOV BELOTOVPIVIK®Y TUPOVOVOVKAEOLITIKOV avaidywmv XXXI
kot XXXII,  €xovv o¢ TpoddpoLeS EVOGELS TO TPOSTATEVUEVO BEOTOVPIVIKA ovAAOYQL
XXXHT ko XXXV avtiotorya. H perpocuvBetik mopeio mov akoiovdndnke yo
TNV TOPACKELN TOV BELOTOVPIVIKAOV TUPAVOVOLKELOLITIKOV OVOAOY®OV, TEPLYPAPETOL

07O TOPAKAT® oo 34:

N
e ¢ /N Va0 Q/’\<
(HO)3 \ " & (AcO)3™ N — N N

= N=(

X X
XXXI XXX \

a: FAukéZn, R =CH,OAC A R = CH,OH R
B : FaAaktoln, R =CH,O0AC ) R = CH,OH WO
vy :ZuNéZn, R = H (AcO)swh
6-Mepkarmtomroupivn (6-MP): X = H OAc
f| 6-O¢ioyouavivn (6-TG): X = NH, / XXXV
R
\N ZTJ\N/\
(HO)3 _— (AcO)q

XXX )\ XXXV )\N
X

8 : Mavvéln, R = CH,OAc | R = CH,0OH
€:AuEdln,R=H

6-Mepkarmrotroupivn (6-MP): X =H

f 6-O¢ioyouavivn (6-TG): X = NH,

Xymqpo 34

I1.2.1 ZidvBeon TOV 0OL10TOVPIVIKOV TUPAVOVOVKAEOSITIKAOV AVILOY®OV TNG

YAvKOnG, ™G Yohaktolng, Tns Euaoing, ™ pavvolng ko ™ AEGing (6a-¢, 8a-
£)

Apywd  mpaypoatomombnke 1 ovvdeon  TOV  TPOGTATELUEVOV
TUPOVOVOUKAEOLITIK®DV avaldyov Sa-g kot 7a-g (Zynua 35) péow ovlevéng tov
EUTOPIKG. OL0OECIUMY OKETVAMOUEV®DV TUPOVOGOKYAP®V (40-€) HE TIG KOTOAANAEG
novpwikég Pacelg (6-MP ko 6-TG) pe v pébodo Vorbriggen. Xvykekpipéva, ot
TOVPWIKEG PAcELS 6-pekamtonovpivn kot 2-apvo-6-pepkantomovpivny dtodvovtol o
avodpo aketovitpidlo mopovsio tov eEapedvrodictialoviov (HMDS), Oeukov

appmviov [(NH4)2S0q4], tpipuebvrociivioyropidiov (TMSCI) kot caxyopivng kot to
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TPOKVTTOV EVOLMPN U OVOOEVETAL e KABETO YUKTHPO [LE ETAVOPPON YO 5 DPeS VIO
atpoceapo aldTov. AEdtov TO piypo yiver dtowyég, mpootifetor o KOTAAANAO
OKETLVMOUEVO  mupavocakyopo  (4a-g) ko o  tprpbopouedoavocovipovikdc
tpuebvrociiviectépag (MezSIOSO,CF3) g kataivtng. To piypo tg avtidpoong
avadeveTol Yoo 3 emmAiov dpeg pe kabeto yoktpo pe emavappon otovg 90 °C
(Pejanovi¢ et al, 2003). Metd to mépag g avtidpaong (TLC), to piyua yoyetol o€
Bepuokpacio dopatiov, eéovdetepmvetor pe kopeospévo OdAvpo NaHCO3; ko
exyvAiletar pe o&kd abvieotépa (EtOAC). H opyavikn @don Enpaivetar pe dvodpo
NapSOs kot 0 dAvTNG amopokpvuvetar vnd kevd. AxoAiovBel KabBapiopds TV
VIOAEWUATOV o oA ypouatoypoeiog (Silica gel) vad mwieon, omote
nopolopBavovtol ta emBuUNTA TPOIOVTA SA-€ KOl 70-€ [LE IKOVOTOMTIKES OTOOOGELS
55-68%. Ztig meputtdoelg g YALKOING, yarloktolng kat EuAOIng Aapfdavovtal to
avopevoueva S-ropavovovkieolttikd avaroya (Vorbriggen kow Hofle 1981) 5a-y kot
Ta-y. And v perém tov goopdtov “H NMR, eppaviCovton peydrec otodepéc
o0levénc (Jr- 2 = 6.1-10.5 Hz) petaé&d tov npotoviov H-1" kot H-2", vrodeikvoovtog
&vav a&oViKO TPOocavATOAGUO Yo To, SV0 VT TPMOTOVIO, LE TNV ETEPOKVKAIKY| Bdon
va KataAapPavel v wonuepwvn B€om 1ov Gakydpov. TG TEPUTMOGELS TG Havvolng
50, 70 wor g AEOIng Se, Te  AopPdavovior to pn  avopevopeva  f-
TLPAVOVOLKAEO ITIKG avdAoya oe avtiBeom pe mponyodueva dNUOGLELIEVE dedoUEVA
(Agelis et al, 2008, Tzioumaki et al, 2009, Kiritsis et al, 2012). And v perétn tov
paopdtav "H NMR epoavifoviar pkpéc Cis otadepéc ovievéne (Ji-2- = 0-4.0 Hz)

neta&d tov tpotoviov H-1" ko H-2".

SH
\R\/O Moupvkr) Bdon, \R\/o (/ N {
HMDS, Zakxapivn, N / N
( ACO)S/\AH TMSCI, (NH4)2804 (ACO) A~ N=
OAc CHZGN, TMS-Tf X
dabyde 55-68% 5u,3.7,0.6 : 6-MP
Ta.Py.6£:6-TG

:MAukddn, R = CH,OAc R = CH,OH

: [ahakrddn, R = CH,OAc i R = CH,OH
[ =uMOdn, R=H

- Mavvodn, R = CH,OAc i R = CH,OH
1hgegn, R=H

6-Mepkarrrotroupivn (6-MP); X =H
N 6-Qeoyouavivn (6-TG). X =NH;

mo<wma

Xympo 35
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Y10 Topakdto oyfue 36 mopatifetar evderktikd to @dopo *H-NMR g 6-
uepkanto-9-(2°,3°,4",6"-tetpokic-O-axetvAio-£-D-pavorvpavolvio)movpivig  (59).
Ao TV peAETN TOV TPOKOTTEL OTL 01 ATAEG KOPLPEG TTov eppaviCovion ota 8.79 ko
8.23 ppm avtioToROLV OTO TPWTOHVIOL TNG ETEPOKLKAIKNG Pdong H-2 ko H-8
avtiototya. AkoAiovfel 10 mpwtovio H-1" ota 6.92 ppm ®g amin kopven mov
ATOOEIKVVEL OTL gival TO -f- avouepés, Emerta epeavifovtal To VITOAOUTO TPOTOVIN
oV cokyapov, H-2'- H-6, otnv meproyn towv 5.62-4.10 ppm. Téhog, dwakpivovtar ta
ONLOTO TOV TPOTOVIOV TOV akETVA0 opddwv ota 2.23, 2.07, 2.02, 2.01 ppm og 4

ATTAEC KOPLPEG.

OAc
4 6 AcO_ o 8/4;\‘ s
A0 5 1 N9
AcO 74
3 2 4 NH
58 N/ 1
3 2
4 x0Ac
a3
H2 H8 B H2 Had 5 Bab’
Jo ke \ ot A
Y Y Y Yoy Yoy [
o = = =N = @ @n
P = g N A® N o
T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0
ppm (t1)
Xyqpo 36

OMlo to mupavovovkAeolitikd avarloyo Sa-¢ kot 7a-g ekjednoav og N-9
oopepn O6mwg mpoadiopilovian amd to mepauato. HMBC (Heteronuclear Multiple
Bond Correlation) (Zynua 37) tov evocemv 58, 7a kot 76. And v perétn tov
TEWPAPATOV  ATOJEIKVOETAL OTL VIAPYEL GLOYETION HETAED TOV — OVOUEPIKOV

npoTOViov, Tov SP , 7a kot 78 oto 0 6.32 , 6.19 kot 6.68 ppm avtictolya, pe tov C4
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avOpoka TS ToLpWIKAG Béong ota d 157.00 éwg 157.70 ppm ((cn) dnoc avapévetat
v to N-9 wopepég (Dong ko Paquette 2005, Martinez-Montero et al, 2012).

OAc N SH

X =HA NH;

N-9 1oopepn|

Xypa 37

To teMkd 614d10 NG cuvleTkng Topeiog mepthapuPdvel TV amonpocTaciol
TOV EVOCEOV Sa-€ kal 7a-g pe Kotepyooio Toug pe pebavolikn appwmvia (Neilson kot
Werstuik 1971), ondte kot Aappdvovtor ot tedikoi S-mupavovovkieoliteg g 6-
uepkamntonovpivng 6a-g kot tng 6-0gi0yovavivng 8a-¢ ce KoAég amodooels (64-76%)

(Zyfipo 38).

N SH

W —0 ( _ \Z’\<
(AcO)5 \A/N MeSavoAikr) Appwvia (HO); \R \A/N / ’<

64-76% X

Sap.y, 8.8 1 6-MP 6uflr.oe . 6-MP
Topyde 6TG 8u flyoe:6TG

a : MAukodn, R = CH;OAc A R = CH,OH

B : F'ahakragn, R = CH,OAC 1| R = CHOH

Y. =UuAOdn, R=H

0 . Mavvodn, R = CHOAc n R = CH;OH

£:/Mugoln,R=H

6-Mepkarrrommoupivn (6-MP), X = H
r 6-Qeloyouavivn (6-TG): X = NH;

Xyqpo 38

Y10 mopakdto oyfue 39 mopatifetar evdetktikd to @dopo "H-NMR g 2-
apvo-6-pepkanto-9-(5-D-Evromvpavolvro)movpiving (8y). Amd v e&étaon Tov

CLYKEKPLUEVOL PAGUOTOG TPOKVTTEL OTL 1| KOPLEY| TTov gppaviletor ota 12.30 ppm
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AVTIOTOLKEL OTNV OUVOUAdN TNG ETEPOKVLKAIKNG BAONC, GTN GLUVEKELD aKoAoVBOHV Ta

VIOLOITO TPOTOVIOL TNG ETEPOKVKAIKNG Pdong H-8 ota 7.91 ppm kot tg devtepng

apwopddog ota 6.30 ppm. XoapaktnpioTikn eivat n SuTA] Kopven pe VYNAN otabepd

ovlevéng Ji- o = 8.2 Hz mov epeaviCetar ota 5.89 ppm kot avtictolyel 6To TPp®TOHVIO

H-1" tov cakydpov. Ztn cvvéyela, epeaviovrol ta TpmTOVIN TOV TPLOV VOPOELAI®Y

0V cakydpov oto 5.39, 5.16 kot 5.04 ppm w¢ gvpeieg kopveég. Télog, moAhamALS

KOpLEEG mapovstalovtal oty mepoyn tov 3.47-3.33 ppm, ot omoieg avTioTOoOHV

ota tpotovia H-27, H-37, H-4" xou H-5b" tov cakydpov, evéd yapaktnpiotikn givae n

AN SUTA®V KOpLET OV ovaPEPETaL 6To TP®TOVIoO H-5a", N omoia eppaviletarl ota

3.81 ppm pe otabepég o0Leveng Jarsa= 4.2 HZ o Jsa 5p° = 10.8 Hz.

4 8 N7
Sy
17 N9
HO ) 72
) 2 “oH 4
3 e M1
NH,
DVSO
H8 N2
H234'5
Hod
‘v
L Y Wy oy W
T T T I T T T T I T T T
10.0 5.0
ppm (t1)
Xyqpa 39
OMOKANPN M  vyevikn mopelo Yoo T obvBeon TV BE0mOLPIVIK®V-S-D-

TVPAVOVOLKAEO ITIKGV avaAdymV @aivetal oto oynpa 40 mwov akolovbei:
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N AH N SH
© i ~
0 _ .
(Aoo)% i, D) V/K/o Nﬁ” o) i\\//i/u / N
5 d = - =

OAc N’<x ’ N/<x

Aoy, 08 Iﬂ-’OF 6-MF Bowfiy, 0.8 1 6-MP

Taproe:6-1G B fiy,05:6-1G

.UMROCF].R CH Ac i R = CHOH

Q
B rcmnécn, ,0Ac i R = CH,OH
e ,

5 . Mawdd, R = CH;OAC fj R = CH,OH
£, /WESTN, R =

6-Meprammomoupivry (E-MP): X =H
f| 6-@eioyouavivn (6-TG) X =NHz

i) NMoupivikry Baon, HMDS, Zakyapivn, TMSCI, (NH4),S0,, CHLCN, TMS-Tf
i) MeBavohkr] Appuwvia

Xyqpa 40

Me o160 va diepevvnOel TepAITEP® 1 GTEPEOEKAEKTIKOTNTO TOV COUKYAPWOV
KaOd¢ emiong kot n Béomn oVEELENG NG €TEPOKVKAIKNG Pdomng, oyedtdoape Evav
EVOAOKTIKO  TpOTO  oOvBeong mpog tovg  emBuuntovg  Belomoupvikong
nopavovovkieoliteg XXXI kot XXXI. Qg agemmpia  ypnolponomoape Tig
TPOOPOUEG EVACELS NG b-yAwpomovpivng kot NG 2-apvo-6-yAwpomovpivrg.
OLOKANPN M petpoouvOeTiKn Topeion TOL aKOAOLONONKE Yl THV TAPOUCKELY| TMOV
B€10MOVPIVIKOY  TVPAVOVOVKEAOSITIKAOV  aVOAIY®V, TEPLYPAPETOL GTO TOPOUKAT®

oynua 41:

(HO)a ,< &S (ACOh%

XXXI1 XXXVI \
o0
(AcO)gw“
OAc
XXXV
R R /
A e oy
N
(HO)3 NS (AcO)3 NS
XXXII /\-\\ 2 XXXVII X N
Yy~ N vy N
a: FAukdln, R =CH,OAc i R = CH,OH 6-Mepkamrotroupivn (6-MP): X =Y =H
B: [dAgKTéCn, R =CH,0Ac n R = CH,OH f) 6-@¢ioyouavivn (6-TG): X =H, Y =NH,
y:=uholn, R=H . 1 6-XAwpoTroupivn (6-CIP): X =CI, Y =H
8 : Mavvoln, R=CH,0Ac i R = CH,OH fi 2-AuIvo-6-XAwpoTroupivn (2-NH,-6-CIP): X =Cl, Y = NH,
€:/A\ugoln, R=H
Xympae 41
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I1.2.2 ZivBeon 1OV 0L10TOVPIVIKOV TUPAVOVOVKAEOCITIKAOV OVILOY®OV TNG
YAokoing, ™¢ yohaktolng, s EuAdlng, ™ pavvolng ko g Avéolng (1la-g,
14a-€) péo® TOV TPOIPOPUM®V VOVKAEOLITIKAV 0VIAOYO®V TG 6-yAmpomovpivig Kol

™G 2-apvo-6-yAopomovpivng

Apywd  mpaypoatomombnke 1 ovvdecon  TOV  TPOCTATELUEVMV
TUPOVOVOLKAEOLITIK®DV ovaAdywv 9a-g kot 12a-g (Zyfuo 42) péow ovlevéng tmv
EUTOPIKG. OL0DECIUMY OKETVAMOUEVOY TUPOVOGUKYAPOV (40-€) LE TIG KOTOAANAEG
novpwikég Paocerg (6-CIP ko 2-NH,-6-CIP) pe v pébodo Vorbriiggen.
YuyKekpyéva, ot Tovpwvikég Pdoelg 6-yAmpomovpivn kot 2-apvo-6-yAwpomovpivn
daAvovtal og Gvudpo aketovitpilio mapovsia tov e&apebvrodiciialaviov (HMDS)
KOl COKYOPIvIG KOl TO TPOKVTTOV EVOLOPNUO OVOIELETOL LE KAOETO YuKTNpO LE
emovappon v 1 dpa vd atpdceapa aldtov. TG, apdTov To piypa yivel dtovyéc,
npootifetal 10 KATAAANAO  OKETVAIOUEVO  Tupavocakyapo  (40-g) kol O
tprpbopopebavocovipovikdc  tpuebvrociivriectépag  (MesSIOSO.CF3) og
KOTOAVTNG KOl TO piypo avodeveton yio 2 emmAEOV OPeC UE KADETO YUKTNPO E
emavoppon otovg 60 °C. Metd 1o népag g avtidpaong (TLC), to piyua yoyeton o
Bepupokpacio dopatiov, eovdetepmvetar pe kopeospévo OdAvpo NaHCO;3; ko
ekyvAileton pe EtOAcC. H opyavikn o@dorm Enpaivetor pe dvodpo Na,SO4 kot o
SAVTNG amopaxkpbveTor VIO kevH. AkolovBel kaBuplopdc TV VIOAEPUATOV OF
omAn ypopatoypaeiog (silica gel) vad mieon, omote moaparapupdavovral T
TVUPAVOVOLKAEOLITIKG  aviroya TNg 6-yAwpomovpivng 9a-& kor g 2-apvo-6-
yAopomovpivng 12a-¢ pe kovomomtikés amoddoelg 55-73% (Zynmuo 42). And v
perétn tov paopdtav “H NMR tov mopavovoukheolitikdy avokdymy 98, kot 128,&
AmOdEIKVVETAL OTL AAUPAVOVTOL TOL OVOUEVOUEVO 0- TLUPOVOVOLKAEO ITIKA avaAoyo
(Baker 1957), xobmg eppaviCovtor peyareg otabepéc ovlevéng (Ji-2 = 7.7-9.9 Hz)
netald tov npotoviov H-17 kan H-2', og avtifeon pe ta aviroya 59, Kot 79,& g

TPONYOVLEVIC GUVOETIKTG TTOPEinG.
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N X
\/Rvo gﬁw
(ACO):} N—:.:<
RERIN oLB.y : 6-CIP Y
> 120,y : 2-NH,&-CIP
<\°°%‘5*$ <
AN e
e
\R\/o
(AcO a/\/An‘
ChAc
2/
4“?[31?:815 /\//12()/'0/'// )
S 6.
G : 0,500,
Aoy
6‘4/‘/' ™ 21,
2 30/0 S‘Tf, R
0
/’jN/\\N
(ACO)s NJj
P
y N X
. = 9. : 6-CIP
a. Mwkddn, R=CH0Ac gl .
B: lahakrégn, R= GZH20AC 1208 : 2-NH6-CIP
y: Zuholn, R=H
0 Mawodr, R=CHy0AC 6-XMwpotoupivr (E-CIP): X =CI, Y=H
£: Augoqn, R=H ) 2-Apive-6-XAwpatroupivi) (2-NHx-6-CIP): X = Cl, Y = NH,

Xyna 42

Y10 mopakdto oyfuo 43 mopatifetar evdetktikd to @dopa "H-NMR g 6-
yAopo-7-(2°,3",4",6"-tetpakic-O-axeTvio-S-D-yoraktomvpavolvio)movpivig (9B)
Ao TNV UEAETY] TOV OTTO10V SOMIGTAOVETAL OTL Ol ATAES KOPLPEG TTOV ERPavVIfovTaL 6T
8.78 won 8.38 ppm avtictoyobv ota dvo mpmtovia H-2 ko H-8 g eteporvihxng
Baong, evd n durAn Kopve1 mov akoAovdel ota 5.93 ppm pe otabepd oOlevéng Jiv o =
9.4 Hz, avtictoyyei oto mpwtdvio H-1" tov caxydpov. X1 cvvéyeta, eppaviovrot to
onpata tov tpwtoviov H-2" w¢ tpurdn kKopven ota 5.74 ppm pe vynin otabepd
o0levénc (J2-3 = 9.9 Hz) kot tov H-4 ¢ stk kopuen pe pikpr otabepd ovlevéng
(Ja 5 = 2.6 Hz) ota 5.59 ppm, eved to H-3" epogaviletar og dumhn dimAdv oto, 5.32
ppm. AkoiovBovv ta onpato tov H-5" og moAlamdn Kopuer], VG YOPOKTNPIOTIKES
givoit o1 KopuEEG oV avtiotoryovy oto H-6a" kot H-6b" mov eppavioviot og dumhég
duhov ota 4.21 won 4.15 ppm avtictoya. Téhog, eppaviovtar ta mpoTdHvia Tov 4

AKETVAO OUAO®V MG amAES KopLPEG ota. 2.26, 2.03, 2.02 ko 1.76 ppm.
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OEQPHTIKO MEPOZ-AMOTEAEZMATA-ZXOAIAZMOZ

AcO OAc
6 8 —N9
4 5 Q -
2 {7 )
AcO ~ N3
3 2 oac 5\6 »
9B =y 2
cl 1
40AC
®as
H2 H8
L hae H5,64, 5
Ll
Y Y yoPy oy wyy [
T | T T T T | T T T T T T T T | T T T | T T T T | T T T | T
9.0 8.0 7.0 6.0 5.0 4.0 2.0
ppm (t1)
Yyqpo 43

Olo ta mopavovovkAeolitikd avarioyo 9a-g ko 12a-g eAqebnooav g N-7

oopepn O6mwg mpocdiopilovtar amd to mepduata HMBC (Heteronuclear Multiple

Bond Correlation) (Zynuo 44) tov evoocenv 120 kot 128. And v pelémn tov

TEWPAPATOV  ATOJEIKVIETAL OTL VIAPYEL GLOYETION META) TV

AVOUEPTKDOV

npotoviov, tov 12a kot 126 ota J 6.11 ko 6.42 ppm avtictoya, He TOV O

npootatevpévo C5 dvBpaka g movpwvikng Paong ota 0 115.00 émg 115.90 ppm

(cn) 6noc avapéveton yio o N-7 woopepéc (Dong kon Paquette 2005).

,\7&”

OAc

.

/\

(0 \ / >;N
122 M
all

Xynpo 44

Cf-l/N
NH,
N\cé 115.0 <
N-T woopepn
55
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OEQPHTIKO MEPOZ-AMOTEAEZMATA-ZXOAIAZMOZ

To emdpevo Prpo yww ™ obdvheon tov emBLUNTOV  BEOTOVPIVIKOV
TLPAVOVOVKAEOSITIKGOV avaAdymv, TeplapuPdvel TV KaTEpYOsio TOL BEl0TAPAYDYOL
™G 6-YAwpomovpivng 9a-¢ kot g 2-apvo-6-yAopomovpivng 12a-g, pe Beloaketolikd
kAo (KSAC) og avodpo N,N-dipebvropopuapidio (DMF) otovg 100 °C (Hughes and
Munkombwe  1985), TPOG  TO  OYNUOTIOHO  TOV  TPOCTUTELUEVOV
TVPAVOVOVKAEOSITIKAOV avaAdymv TG 6-peprantorovpivig 10a-¢ kot g 2-apvo-6-
pepkantonmovpivng 13a-g 6mov dev amopovdvovtol kot cvveyiletor N Katepyaoio
TovG pe pebavolkn appovia (Neilson kot Werstuik 1971), ondte kon Aappdvovrot ot
teAkol  f-mopovovovkdeoliteg g 6-pepkomtomovpivng 1lla,B,y wxor g 6-
Beloyovavivng 14a,B,y kaBdg Kot ot a-mupavovovkieoliteg TG 6-pepkantonovpivig

119,¢ kot g 6-6g10y0vavivng 149,¢ o€ kaAég amodooel; (64-78%) (EZynua 45).

(/ N, X (/N X
0 N 0 D
\/&/ N~ N KSAc, DMF }k/ N\Z/"<N
(R10)3 N={ —_ (R10)3 N=
y  loo°c 5 v
100.B,y: 6-MP
9a,B,y: 6-CIP ) ol
12018,y 2-NH,-6-CIP Mcbavohicr | 13py: 6T
KM {na,ﬁ,y: 6-MP
64-78% 140,B,y: 6-TG
R R
o (¢}
Z/TJ\N/\\N KSAc, DMF Z/TJ\N/\\N
(R10)s N)j oo (Ri0)s NJ\L
\
)\N/ X 108, : 6-MP )\\N/ X
Y MeBavoAiki 138, : 6-TG Y
95,8 : 6-CIP Aupwvia
126,€ : 2-NH»-6-CIP . 118, : 6-MP
64-75% 143 : 6-TG
o TAUKSZN, R = CH,OACH R = CH,OH )
B : TaAakToln, R =CH,0ACH R = CH,OH 6-Mepamrromoupivn (6-MP): X =Y =H
Y :ZuAhogn, R=H f| 6-O¢loyouavivn (6-TG): X =H, Y = NH,
6 : Mawvéln, R = CH,OAc 1 R =CH,0OH 1 6-XAwpotroupivn (6-CIP): X =CI, Y =H
€:A\ugoCn, R=H 1 2-Apivo-6-XAwpotroupivn (2-NH,-6-CIP): X =CI, Y = NH,

R, = akeTOAIO A H

Xynpa 45

AxorovBohv evoektikd ta edopato tov N-7 vovkieolitikdv avaidywv: 6-
uepkanto-7-(a-D-pavvorvpavolvoro)movpivn (118) Zynua 46, 2-apwvo-6-yAmpo-7-
(2°,37,4",6"-tetpaxig-O-aketvro-f-D-yoraxtorvpavolvio)movpivny (12B) Zynquo 47,

2-apvo-6-yhopo-7-(2°,3",4°,6 "-teTpaxic-O-aketvro-a-D-povvorvpavolvdo)movpivn

56

Institutional Repository - Library & Information Centre - University of Thessaly
17/10/2023 12:06:37 EEST - 167.114.118.212



OEQPHTIKO MEPOZ-AMOTEAEZMATA-ZXOAIAZMOZ

(128) Zyquo 48 kot 2-apvo-6-pepxamnto-7-(4-D-ylvkomvpavolvio)movpivny (14a)

Zynpa 49.

VSO
H2 s
H H 3xOH H4.5.80
HT H2,3
b W P o
o o - o w N =
2 g 8 g 8 8 g
T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T
9.0 8.0 7.0 6.0 5.0 4.0 3.0
ppm (t1)
Yymqpo 46
4 O
acs .
15,648
H8 e
¥ Wy it Bowy
2 = s s 2 =0 W ow
& 8 8 & 8§ iy s 838
T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T
8.0 7.0 6.0 5.0 4.0 3.0 2.0
ppm (t1)
Xyqpo 47
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AcO
4 OAc

CoCi3

H8
He' Ha™ HE
H2' H&d H5' H&' L
A P -t ‘M M A L
Y Y Yoy Yoy Yoy Wy
o = = = == = O Wy 6N
It 8 » = = & 3 3 i
T T | T T T T | T T T T | T T T T | T T T T | T T T T | T T T T | T T T T | T
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0
ppm (t1)
Yympo 48
MSO
1'NH2
he HI'N
30H
NH H  Hohe
B Y vy LR Y e
o o == oo o o [
[ [ o~ [ s~ JEN] ~ (&
w B o W oo — w w
T T I T T T T I T T
10.0 5.0
ppm (t1)
Xympo 49
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OEQPHTIKO MEPOZ-AMOTEAEZMATA-ZXOAIAZMOZ

OLOKANPN 1M yevikn mopeia yuo T cvvheon TV BEOTOVPIVIK®V -0 Kot -f-D-

TLPAVOVOLKAEOLITIKMV avaddymV @aivetal oto oynpa 50 mov akolovbei:

NG X N X
oy g £
\&/O 78N
N N " N N
(Ri0) A~/ N=( ! RO~ =
Y Y
9 by : 6-CIP
124, [by : 2-NH,-6-CIP 10w,y : 6-MP
13u,f.y - 6-TG
) iii
/ 11w p.y : 6-MP
\k/o 14wy : 6-TG
(AcO)3/\/A_H
OAc R R
40P,Y.5:6 Z\ Z\
0 N — i 0 N
/rj\ \N /’j\ \N
(R10)3 NG (R10)3 NJ\i
\ 7 \ Y
y)\N X 106 : 6-MP )\N X
- 1364 : 6-TG
96 : 6-CIP iii =
126.% : 2-NH,-6-CIP {11&‘-,5 :6-MP
146k : 6-TG
a: FAukégn, R =CH,0Acn R =CH,OH
B : FaAaktdln, R =CH,OAc 3 R =CH,0OH )
v :Zuhdéln, R=H 6-Mepkatrrotmroupivn (6-MP): X =Y =H
5 : Mawdln, R =CH,0Acr R=CH,OH f 6-©¢ioyouavivn (6-TG): X = H, Y = NH,
€:/Augoln, R=H 1 6-XAwpotroupivn (6-CIP): X =CI, Y =H
R1 = akeTOAIO i H 1 2-Apivo-6-XAwpoTroupivn (2-NH»-6-CIP): X = Cl, Y = NH,

i) Moupiviki Baon, HMDS, Zakxapivn, CH3CN, TMS-Tf
i) KSAc, DMF,100 °C
i) MeBavohiki Agpwvia

Xyqpae 50

H emiloyn g regio-ekAeKTIKOTNTOG TMV TOVPWVIK®V PACEDV GTIS AVTIOPAGELS
yvAvkoloMmong  elvar  pdAlov pn  mpocdopicyun. Zvvibwg OTIS  aVTIOPAGELS
yAvkoluMmong ot movpvikés Pacelg divouv Eva piypo N-9 kot N-7 woopepmv, pe To
N-9 1oopepég va givorl oTIg TEPICCOTEPES TEPMTMOGELS TO KOPLo poidv. Elvar yevikd
amodektd O0tt ot N-9 vouvkdeoliteg evvoovvtor Oeppodvvapkd €vavit tov N-7
COUEPDV TOVG. ZeKIVAOVTOG amd To 1010 vIooTpOpo 40-E, PE OVO OLUPOPETIKES
oLVOETIKEG TposEYYioElg eneTeLYON N TOMOEKAEKTIKY] 6UvOeon TV dVvo N-7 ko N-9
Belomovpvik®V  VOUKAEOQITIKAOV avoAdy®V HE TOV EAEYY0 TOV KWNTIKOV Kot
Oeppodvvapukdv cuvinkov g ovtidpaong (Garner et al, 1988, Schwarz et al,
2014).
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I1.2.3  Avrniiki KOL  OVTIKOPKIVIKY]  dpdon  TOV 0gr0movprvik@V

TVPAVOVOVKAEOITOV avoAOY®V 60-¢, 8a-¢, 11a-¢, 14a-¢

Metd Vv emroy] OAOKANP®ON NG OLVOEONG TOV EVAOCEMV-CTOYWOV
e€etdotnke M OVTUKY] KOl OVTIIKOPKIVIKY  TOuG Opdon o€  mepdpate  mov
npoypatoromdnkayv oto gpyactiplo loroyiog ko Xnuelobepaneiog tov Ivotitovtov
latpwkng 'Epesvvag Rega oto Bélyo. Ov evooelg 6a-¢, 8a-g¢, 1lla-g¢ wor lda-g
a&lohoynOnKav yo TNV KLTTOPOGTATIKY] TOVG OpAcT £VOVTL TOL TOAAATANGLOCHLOV
TOV KOPKWIKGOV KuTTapmv Aevyapiog (L1210), tov avipomiveov T-Aeppokuttdpmv
(CEM), kabmhg emiong kot TV avOpOTVOV TPAYNAMKOV KOPKIVIKOV KLTTAP®V
(HeLa). Kavéva amd ta poplo dev eupdvice a&lOA0yn KLTTOPOGTATIKY OpdoT,
vnpéav wotdco dvo vovkAeoliteg g Oetoyovavivng, g yaraktolng (8f) kot g
noavvolng (88), ot omoiol euEAVICOV M0l HETPLO KVTTOPOOTATIKY dpdon Evavil TV
TOPOTAV®  KOUPKIVIKOV KLTTOPIK®V oelp®v. Ewdwdtepa, o vovkieolitng g
voroktolng 8P elxe mopodpolo ovooTOATIK] Opdom Kot OTIG TPES KOPKIVIKES
Kuttopwkég oepés (14-21 uM) (Mivaxag 2). T v extipnon g KuTtapoTo&IKng
dpdong ypnopomombnke mn  mapdapetpog 1Cs, M omoio  aviumrpocwmmedEl N
OLYKEVTIPMOT] TOV (QAPLOKOV TOV OOLTEITOL YO TNV OVOCTOAN NG KLTTOPIKNG
avantuéng kotd 50%. Ta telkd TpoidvTa AmoTNONKAY EMIGNG MG TPOG TNV AVTIIKN
Tovg dpdiom Evavtt pag TAnBmpag 160 DNA 660 kot RNA 1dv, dev avéstethav ORmg
TOVG 100G OKOUO Kot Otav ypnoponomdnkay oe vynAég cvykévipmaoelg (100-200

UM).

IMivaxkag 2. Avactaltikn dpdon tov evoocenv 6a-g, 8a-g, 11la-¢ ko 14a-g Evavtt Tov

TOALUTAAGIAG OV TV KuTtdpmy L1210, CEM kot Hela.

1Cs0 (UM)
ITPOION
L1210 CEM HelLa

OH

“0”0 NWS 161+41 201+38  95+22
OH
Bot 1.\]§/1\III
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0 —N
Ay
HO 7
6 M
o Ne NH
NH,

NI,

OH N
N
o
14 N
S H

(9] /:N
HO NWS
OH 2
6p

N
S H

OEQPHTIKO MEPOZ-AMOTEAEZMATA-ZXOAIAZMOZ

66 + 23 102 £ 10 °1+17
11348 > 250 142 + 24
158 +5 > 250 > 250

112 £ 62 63+9 18+3
14+3 21+2 16 +5
> 250 > 250 > 250
> 250 208 £ 59 > 250
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—N
HO 74
NI

OH
6 N~~~ !
N

O // S

HO N

HO - 74
8y 4 §(Nn
NH;

N
HO o — S
A
HO 74
65 NH
N
OH
N
”O/O — S
A
HO N/
85 NH
N\
NH,
HO
OH
~0 NTN
OH N
145 =
OH 5 \
HN—/
NH,

OEQPHTIKO MEPOZ-AMOTEAEZMATA-ZXOAIAZMOZ

>250 > 250 209+ 57
145+38 145+49 108 + 34
> 250 > 250 > 250
210+13 > 250 134+ 75
131+39 128 +5 72+14
371 31+3 22+9

146 + 32 >250 > 250
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HO
OH
~0 N /%\]
OH N
> 250 > 250 > 250
116 -
OH 5 \
HN—7

HO_( [:N S
HO 1 >
rm/-\\%\\// 82+11 66 + 13 56 + 12
6e N NH
N~

HO o —N
HO 4

8e NI 82+ 15 121+13 67+6
NQ(
NH,
OH
=0 NN
OH N
1 =
o s \ > 250 > 250 > 250
HN—y
NH;
OH
< OH N/%N
11e §8>< > 250 > 250 > 250
OH S \
HN—Z
6-Mepkamtomovpivn 28+11 28+13 11+0.1
6-@croyovavivny 0.94+0.04 11+03 0.38%x0.17

11.3 ZdvOeon tov C5-0Akivoro TOPAVOVOVKALOITIKOV avarloy®V T1G 0VPAKIANG
K01 TNG KVTOGIVIG

Ta @ovpavovoukAeoliTikd avAloyo OV GEPOLYV TPOTOTOMGELS GTO TUNLO
TOV VOUKAEOPAGE®V OmOTEAOVV aVTIKEILEVO LEAETNG, AOY® TV BLOAOYIK®V 1O10THTOV
TOVG MG OVTIKE Kot avTikapkvikd tapdywyo (Manta et al, 2014, Herdewijn, 2008).
‘Exet avagpepbel O6t1 M mo KOTAAANAN 6fom yuo vmokotdotaorm pe  Odpopeg

Aertovpyikég opddeg o a mopudvikny Paon eivon n C5 (Sagi et al, 1993, Froehler
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et al, 1992) d&wt ot Cbh-vmokateoTuéves TULPYISIVEG GLYVE  EMISEIKVOOLV
evolapépovoeg Proroyiég Wotnteg (Misnya et al, 1987, Dryer et al, 1981, Goodwin
et al, 1993). M omd 11 7o ypnoipeg pebddovg yuo tov oynuotiopd deopov C-C, mov
YPNOYWOTOOVVTOL  €UPEMS YOO TNV TPOTOMOINGN TOV  VOUKAEOPACE®V T®V
voukAeolitik®v  avaddymv, elvar 1 avtidpoaon  dwaotavpoduevng  ovlgvéng
katalvopevng and Pd (Agrofolio et al, 2003). H npdtn @opd mov ovapépOnke o
LUNYAVIGHOG aVTNG TG avtidpaong ftav and tov Sonogashira to 1975 (Sonogashira et
al, 1975). H avtidpacn Sonogashira amoteiei Eva onpovtikd epyodeio otn cvvleon
OPYOVIKOV EVOGEMV, 1| OOl0L £YEL EPOPUOYEG OTNV TAPOUCKELT] QPOPUOKEVTIKMV KO
QLOIK®V TPOTdVTOV. Méow avtig ™G avTidpaong vVEIGTAVIOL TPOTOTOiNoT Ol
vovkieo(liteg twv aAoyovopévev C-5 mupyudwvikov ka C-2, C-6 i C-8 tov
TOVPWIKAOV AVOAOY®V, TPOGHOOVTOG OTIC VEEG OOUES SLAPOPES PLOAOYIKES 1OLOTNTEC.
AopBdavoviag vroyn 11 afloonueioteg PloAoyikég W10TTEG TOV TUPYUIOWVIK®OV
voukAeolITIK®V avoAdymv, ovviédnke kot amoTyundnke Proroywd pio véa Thén
TVPAVOVOVKAEOSITOV TOV PEPOLV TNV YALKOTLPAVOLT MG VIATAVOPAKIKO SUKTOALO,
LE TPOMOMOMUEVEG ETEPOKLKAKEG Pdoglg v ovpakiin, kot tnv kvtocivn. [T
OVOAVTIKA-CUYKEKPLUEVOL Ol EVMOGELS TOV GLVTEOMKOV £YOVV TOV TOPAKAT® YEVIKO

1o (Evdoeig XXXVIII, Zyqpa 51):

R
\ X
OH
7\
0 N
HO N\<
HO
OH 0
XXXVIII
o: X =0H, & X=NH,
R = C3H7
R =CsHy
R =Ph

R = p-CH3(CH,)4CgH4
R = p-(CH3)3CCgH4

R = M93Si

R=H

Xynpa 51

Me Bdaon tov cuvOETIKO GYEJIAGUD, 1| PETPOGVVOETIKY] TPOGEYYIOT Yol THV

napaokevy] TV embountdv C5-aAKOVOAO TUPYUOIVIKGOV TUPAVOVOLKAEOLITIKOV
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avardyov  XXXVIII, Exouv  ®G TPOOPOUES  EVAGCEIS TO  TUPYUOIVIKG
yYAvkomupavoluAo avaroyo TG S-twdoovpakiing kKot tng S-1wdokvtocivig XXXIX.
H petpoouvvbetikn mopeia mov axorlovbndnke yio v mopackevn tov C5 aikidvoro

TUPYUIVIKOV TUPAVOVOVKAEOSITIKMV aVOAGY®V, TEPLYPAPETOL OTO TAPOUKAT® GYNLLOL

52.
R
N\« L
OH OH
\
HO N —§ —— O N \<
HO HO
OH o OH O
XXXV XXXIX
R =CzH; a: X=0H,
R = CsHyj & X=NH;
R =Ph
R = p-CHy(CH2)4CsHs
R = p-(CH3);CCgHa
R = Me;Si
R=H :
X
OAc OAc
2/\\<'
AcO “ ———— MO “ N :
Ag Au ]
'”.-'\cO rL."\t;lCJ \\<
OA¢  OAc OAc 0
XU XL
Xympo 52

11.3.1 X9vOgon T@v C5-0AkOvoro-f-D-yAvKomvpavolvio avaidy®v TG 0VPaKiAng
(150-21a) kon TG KVTOGivng (15C-210)

Ot S-nupavovovkreoliteg G S-1wdoovpakiing 2a, Kot TG 5-1030KVTOGivNg
20 (Zynuo 53), ocvvtébnkav pe v pébodo Vobriggen. H epmopikcd Stabéoiun
1,2,3,4,6-nevtaxic-O-axetvrio-D-yAvkomvpavoln 1) pe vV KaTdAANAN
vovkieoBaon,  dwwhvoviar oe dvoudpo axetovitpimo (CH3CN), mopovsio Tov
e&apebvrodiciialdviov (HMDS), kabmdg kot KataAvTIKHG TOcOTNTAG GaKYapivng VIO
atpoceapo of®Tov Kol pe TV TpocsHnkn Tov  TPLpBopouedavosovipovikoh
tpuebvroociivriectépa (MesSIOSO,CF3) aktivofoAiovvtal pe pukpokvpoto og 120
Watt yio 3 Aentd. Xt cvvéyewn akolovbel 1 omonpootocios TOVg He HEBOVOAIKY|
appovia. And v e&étaon tov eoopdtov "H NMR tav vovkieoluwdv 2a.,

napatnpeitar poe peydin otobepd ovlevéng (Jir = 9.3-9.5 Hz), peto&d tov
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OEQPHTIKO MEPOZ-AMOTEAEZMATA-ZXOAIAZMOZ

yerrovikov npwtoviov H-17 kot H-2, vrodeikviovtog Tov aEovikd TposovaToOMGUO
TV 300 VOPOYOVAV, LLE TNV ETEPOKVKAIKT BAon va Aapupdverl Tnv wonuepvi B€on 6to
TUMHOL TOV oaKkyapov. To PUCUATOCKOTIKA 0£d0UEV EPYOVTAL GE GUUE®VIO [E TNV

V1004TNON TOV S-avepepKOY voukieolitdv pag *C; Stapdpemonc.

X
OAg OH
7\

Q Q N

AcO _ ) HO N
AcO 1)Ziuhiwpevr Baor, HO
OAc “OAc  TMS-Tf, CHZCN, MW Ol S
1 2)MeBavohikn 3u: X = OH, 82%
Appwvig 35 X =NHz, 80%

Yyqpa 53
11.3.2 T'evuci pé00dog 6vvheong TeMkdV arkvviov (Sonogashira reaction)

To 1ehKd 014510 ™G GLVOETIKNG Topeiag TEPIAAUPAVEL TNV SLOGTAVPOVIEVY
o0levén kataivopevng omd Pd tov teMkdv odkuviov pe tovg mupavovovkieoliteg
¢ 5-twdoovpakiing (3a) kot g S-twdokvtocivig (38) (Zynua 54). Tvykekpyéva, o
nmopavovovkieolitng ™¢ S-twdoovpaxiing (3a) kot ™ S-1wdokvrociving (38)
dadvetor o avudpo N,N-dyebvropoppapidio (DMF), tpocbétovtag 1o KatdAAnio
OAKVV10, TO TETPAKIC-TPLOOiVOAOP®mSPOopikd ToAAado (PA(PPhs)s) g kataAddt, tov
1wdovyo yorkd (Cul) og ovykataddr, kot v tpobviapivny (EtsN) og Bdon vad
atHOGPaALpo alMTOL Kol 6T GLVEXELX akTvoBoiovvtal pe pkpokvpata o 120 Watt,
ywo. 3 Aemtd (Meneni et al, 2007). Metd 1o mépag g avrtiopaong (TLC),
ATOLAKPHVETOL 0 SLHADTNG VIO KEVO Kol aKOAOLOET KABAPIGHOG TMV VTOAEYUUATOV GE
oA ypopotoypapiag (silica gel) vo migon, ondte maporapfdavoviot ta extBvuNTa
npoiovto 15a-20a (70-82%) ko 158-20C (72-80%). Ta teducd arkvvia 21a (83%) kat
218 (80%) maporapfavoviar amd To cthAiopéva arkvovio 200, votepo amd
Katepyosio tovg pe avodpo aketovitpidlo (CH3CN) kot évvdpo tetpo-Bovturo
@Boprovyo appmvio (N-BuyNF x 3H,0) (Escuret et al, 2005). A&ilel va mapatnpndei
OTL TapoTeivovTag Tov XPOvo TG avtiopaons ota 8 AEntd, To avdAoya TG OVPUKIANG
5-tevtovoro (15a) kou to 5-emtdvoro (16a) vréotoav evdopoplokn KukAomoinon
TPOG TO. OIKVKAIKG  ovpavomupyudikd oviroyo 22a (88%) wxor 23a (89%),

avtiotoyo. Ao v perém tov eoaopdtov *H NMR tov mpoidviov 22a¢ kot 23a
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OEQPHTIKO MEPOZ-AMOTEAEZMATA-ZXOAIAZMOZ

TapoTNPEital N ELEAVIOT EVOC VEOL OAEPVIKOD TpmToviov ota 6.39 kot 6.30 ppm,

avTioTO( 0, ATOOEKVHOVTOS TV OIKVKAIKY KUKAOTOMUEVT] SOUN TOVG.

R
o LN
OH DMF, Et;N, Cul OH
/N e 7
o 2\<N Pd(PPh,),, RC==CH o \
"% N« 3 min, 120 Watt MW "o N\\<
OH 0 OH 0
dug 15R=C3H;  w: X =O0H,70-83%
16 R=CgH11l & X =NH,,72-80%
17 R =Ph
18R = p-CHg(CH2)4CBH4
19R = p-(CH3)3006H4
n-Bu4NF|:20 R = MesSi
CH4CN 21R=H
R
/
OH 0
7
0 N
HO N
Ho \[f
OH 0
22u. R = C3Hy, 88%
23w R = CgHyq, 89%
Xynpo 54
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OEQPHTIKO MEPOZ-AMOTEAEZMATA-ZXOAIAZMOZ

11.3.2.1 Mnyaviopog Sonogashira reaction

I1poTEWVOUEVOC UNYOVIGHOC UVTIOPUCTC

cat. P[d®'/ Ligands

Rl¥——R?

\]

Rl—)( —I— ——RZ
cat. Cu” salt, (e.g. Cul)

o ) e . ZuZguypivo
pyavoaAoyavo Aim\?lo base (e.g. EGN) Mpo'av

R = aryl, alkenyl, alkyl

RZ = H, aryl, alkenyl, alkyl

X=ClLBrl

H avtidpaon dactavpodpevng cvlevéng kataivouevng and Pd (Sonogashira

1975) eivar n opyavikn avtidpacn evOg opyavoaroyOdvoy UE Eva TEAMKO GAKOVIO TPOG
T0 OYNUOTICHO TOV GULLELYUEVOVL TPOTIOVTOG YPNCLULOTOUDVTAG Yol KOTOADTN TO
TOALAOW0, €vaV GLYKOTOADTN OTMOG O 1®O00X0G YOAKOG Kot po. Baon O6mwg m
tprofvrapivn. O unyaviopds apyiler otov KOKAO Tov ToAAadiov pe TNV 0EEW®TIKN
1pocdiKn Tov opyavoaroydvov oto Pd® yia va oynuatiost 1o cvpmhoko A (Pd")
(aw&avetar o appog o&eidmwong Tov kataAHt). Tavtdxpove 6ToV KOUKAO TOL YOAKOD
avTopd T0 TEAMKO OAKVOVIO HE TOV 1wd00Y0 YoAKO Tapovsio g Tprbviapivng, n
omoia €yel éva aovlevkto (evyog mAiektpoviov kol amoomdel o H tov telkov
aAxvviov (yivetar o 6&vo), 6mov dnpuovpyeital To cdumioko B. To B avtidpd pe to
A O0mov 0 yoAkOg decpeVEL TO 0AOYOVO KOl TO OAKOVOAO avidv ovTiKaOloTd TO
aA0yOVOo OTO GUUTAOKO A TPOG TO GYNUOTIGHO TOL cvumAdkov I, cuyypovog
AVOYEVVATOL O KATOADTNG TOV 10d100Y0L Yolkov. TéLog, akolovbei n amomoiiadinon
KOL 1) OVOYOYIKT] 0tOoTaoT ToV cupmAokov I' 6mov peidverol o aplBpuog o&eidwong
10V oAhadiov kot oynuotiletol To TEAMKSO culevypévo TPoidV A pE TNV TOVTOYPOVT
avayévvnon Tov KatoAvtn tov moAladiov (Pd) kot katdmy o kvkhog ¢ avtidpaong

umopet va, apyicet ek véov (Ewova 1).
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OEQPHTIKO MEPOZ-AMOTEAEZMATA-ZXOAIAZMOZ

Cu——R?

B

Rl
o/

L,Pd
A \’x

KukAog

O&eIdwTIKA
TPOCONKN
trans
MeETTAAWON

KukAog
MaAAadiou

Ewova 1. TIpotewvdpevog unyoviopndg Sonogas
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OEQPHTIKO MEPOZ-AMOTEAEZMATA-ZXOAIAZMOZ

H yevicn mopeia yio ) ovvBeon tov C5-aikbhvoro mupovovoukAeoliTik®v

AVOAOY®V TNG OVPUKIANG KoL TNG KVTOGTVNG GoaiveTol 6To oynie 55 mov akoAovBet:

[BE N

| I
X X
O OH
u 0 %\\g 0 %\\{1
Ac A ™ HU N
Ad) 0 i At il HO
YA U 0 UH 0
1 i 305
1]
1]} K

K
Za N
uH UH
7 N\ 7\
o [ a N
i Nﬁ« HO N
Ha o
UH D' " V]
220 R= CoHy 150z R=CaHy
. - - Sl
&3 R = Cghyy 160/ R = CaHg
17 iz R=Fh

18 wl: R = p-CHE(CHZCeH4
190l R = p{CHalCleHs
|V’: 2000 R = Menygi

i X =0H, 21w R=H

£ X =NH,
i) ZAuNwpEvry Bdon, TMS-TF, CHZCN, MW, ii) MeBavohik Appwvia,

iii) DMF, EtaN, Cul, Pd(PPhs)s, RC== CH 3 min r; 8 min 120 Watt MW,
iv) n-BusNF,CHACN

Xynpa 55

Y10 oyfiue 56 mov akoAovdel aneikoviovtal To YopaKINPLOTIKG @aopato “H-
NMR tov 1-(f-D-yAlvkomvpavolvro)-5-(revrvvoro)ovpakiin (15a) kot o avtiotoryo
dukukhkd  kvkhomomuévo  avdroyo  6-n-mpomvro-3[1-(S-D-yivkomvupavolvro)-
eovpavo[2,3-d]mupyudivo-2-ovn (22a). Ao ) PEAETN TOV POOCUATOV TOPOTPOVLE
ot y1o 10 Tpoidv  15a epeaviletal To oNpa TOV TPOTOVIOL TNG ETEPOKVKAIKNG Pdong
H-6 ota 7.87 ppm kot akolovbel 1 yopakInpioTiky] Sty Kopven oto 5.53 ppm pe
otabepd cvlevéng J 12 = 8.7 Hz, mov avtistoyel oto onua npwtoviov H-1" tov
ocaxydpov. 'Enetta, akolovBodv ta onpata mpotoviov H-2'-H-6" oy neployn tov
3.87-3.31 ppm. Télog, 600 tputhég Kopveéc eppaviCoviot ota 2.36 ko 1.00 ppm pe
otabepég ovlevéng J = 6.9 Hz ko J = 7.3 Hz avtiototya, xabdg kot po moAlamin
Kopve1 ota 1.59 ppm mov avticTtoryovv 6ta TP®TOVIA TNG OAKOVVAO 0ALGidag. ATd
amod TV UEAETN TOL PAGUOTOG TOL TPOidvTog 220 mapatnpovue 6t ota 8.43 ppm

enpaviCeton to onpa Tov Tpwtoviov H-4 kot ota 6.39 ppm gpeaviletol To onpa Tov
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OEQPHTIKO MEPOZ-AMOTEAEZMATA-ZXOAIAZMOZ

npwtoviov H-5 touv @ovpavorupiudikod doktvuAiov, to omoio amotelel amdoelEn g
KUKAOTOMUEVNG OOUNG TOov. AKOAOLOEl 1 YOPAKTNPIOTIKY OWA KOPLPN TOL
npwtoviov H-1" tov caxydpov ota 5.93 ppm pe otabepd ocvlevéng J 1o = 7.2 Hz.
Téhog, eppavioviot To ofjpata TV vVIoAowmey tpmtoviov H-2'-H-6" tov caxydpov
omv mepoyn tov 3.89-3.51 ppm kot o TPOTOVIO TNG OAKVVLAO 0ALGId0G G VO

TPUTAEG KO ol TOAAOTTAN KOpuen oty mteployn Tov 2.68-1.00 ppm.

H6 as
R aCh2
H2'HE bCH2
H1" {
- J e b
¥ Y wy ¥ b Y
= = s s N N w
8 8 28 N R 2 &
T T T I T T T T I T T T T I T T T T I T
75 5.0 25 0.0
ppm (t1)
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.
HO
HO
aB
(634 a2
Ho H2-HE"
v iy L o L v
= S N = w
8 ez = S >
T T T I T T T I T T T T I T T T T I T T
75 5.0 25 0.0
ppm (t1)
Xyfqpa 56

AxoAovB0oHV EVOEIKTIKA TO. (QACUATO TOV VOLKAEOLITIK®OV OVOAGY®V TNG
kvtocivng: 1-(S-D-T'hvkomvpavolvro)-5-[(patvuro)abvvuro]kvtosivy (178) Zynupa
57 ka1 1-(B-D-T'hokomvpavolvro)-5-(abvvuro)kvtosivy (218) Zynua 58.
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@oD
F
e H1 J N2 H2HE'
B J\_ﬁ |
v wo v w P
= Now = = = =
2 % o 8 & &8 R
T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T
9.0 8.0 7.0 6.0 5.0 4.0 3.0
ppm (t1)
Xypa 57
PO
HZHE"
H6
H1
NH2 H
L NN N
y v o o W
- = - N= W o
8 8 5 W3 3
T T T T I T T T T I
5.0 0.0
ppm (t1)
Xyfqpna 58
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OEQPHTIKO MEPOZ-AMOTEAEZMATA-ZXOAIAZMOZ

Baoilopevol oy a&loonueiotn dpdon tov vovkieolitn g ovpaxiing 1-(4-
D-yAvkomvpavolvAo)-5-[(patvuro)atbvvoro]ovpaxidn (17a) kot ©¢ cLVEXEW TOV
EVOLLPEPOVTOS  LOG  OTOVG  TPOTOMOUUEVOLS  OTNV  ETEPOKVKAIKYy  Pdon
TupavovovkAeolitec, BepNoalE EVOLAPEPOVTA TNV EICAYWYT EVOG ETEPONTOLOV, KoL
€0IKOTEPA €VOG al®MTOV, GTO QUIVOAMKO OOKTOAO0, pHE OTOHYO TNV €UPECT VEMV
OTOTEAECUATIKOTEPWV OEPATEVTIKOV aVIAGY®V. ZUVETMS, GTNV TOPOVCH EPYACIN
TEPLYPAPETAL | GUVOEST] TOV TLPOIVLAO YAVKOTVPOVOVOLKAEOLITAOV TG OVPOAKIANG
27 ko 28 kaBdg Kol TOV aVOAIY®V TOVG TOV GEPOLV TNV TETOPTOTAYY| KOTIOVIKN
Hopon, TV TUPWIVIHVAO yAvkomvpavovovkAeolitov 33 kot 35. Xvykekpiuéva, To
tehevtaio poplo. Bo pUmopoboav Vo AEITOVPYNGOLV MG OEKTEC MAEKTpOViwv OTav
evoopotmbouv oe dpuepny popwoe DNA (Gaballah kouw Netzel 2002). EmmAéov, e
oT0Y0 Vo, EEETAGOVLLE TNV EMOPACT TOV TPUTAOD OGOV GTNV AVAGTOATIKY Opdon TV
VE®V EVOCEMVY, TPAYLOTOTOMGOUE TNV KOTAAVTIKY VOPOYOVMOOT TV evcemy 17a,
27 xon 28 amd Tig omoieg AN@Oncav ta vopoyovouéva mapdymya 29, 30 wor 31

avTioTOLY .

H petpoovvbetiky mpocéyyion vy TNV TOPAcKELY] TOV  EMOLUNTOV
nupavovovkieolitikdv  mapaywdymv XLIT, XL, XLVI ko XLVII épovv ¢

TPOJPOLT EVAOCT] TO OVTICTOLO OKETLAIOUEVO TUPAVOVOLKAEO ITIKO avaioyo XLIV

(xfipa 59).

OAc OH

HO'

Ol
XLIV XLIN
N+
\ + N
\* / /
"\ \
(0] (0]
OR OR
74 7
o) NH o) NH
RO N RO N\< X=CAN
RO RO Y=ChN
OR 0 OR 0 R = aeroho f H
XLVI XLVII = OKETUAIO N
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Xyqpae 59

AVOATIKOTEPA 1] PETPOCLVOETIKN TTOpEin TOV GYESIAOTNKE amEIKOVILeTOL GTO

TopaKATo oyfue 60:

OH
HO
HO
XL
OAc
AcO
AcO
XLIV
\ +
\ /
0]
OR
7
0 NH
RO N«
RO
OR 0
XLVI

OEQPHTIKO MEPOZ-AMOTEAEZMATA-ZXOAIAZMOZ

—
X=CnAN XL
Y=CnAN
' 0
OAc /
NH
— o
AcO N—<
AcO
OAc ©
XLV
—N
\ /7
0
OR
/
o NH
RO N\<
RO
OR 0
XLVII

R = aketuhio N H
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OEQPHTIKO MEPOZ-AMOTEAEZMATA-ZXOAIAZMOZ

Xyqpa 60

11.3.3 ZXiovBeon Tov @aivoAio Kol TOV 7OPWOIVOA0 Kol TVPLOLViIpVLAO
TVPOVOVOVKAEOLITIKOV avarOY®V TG ovpakiing 17a, 24-35

‘Exyovtag  eacpoaricet v dwbeoudtnTo. TOL  OKETLAIOUEVOL
TupavovovkAeolitn g ovpakiing 2a cvveyilovpe v cvvOeTIK) pog Topeia pe v
dwactavpodpevn  ovlevén  koatalvopevng amd Pd  tov  tEMK®V  ahkvvieov
(parvvroatdvvoro, -2-Tup1dtvorloadivuro, -3-Tup1d1vorloaldHvVLA0). ZVYKEKPIUEVE, O
voukieolitng 20  SwAvetan oe  avodpo  N,N-dpuebvrogopupapioro  (DMF),
TPOcHETOVTOGC TO KATOAANAO OAKVUVIO, TO TETPAKIG-TPIPAIVOAOPOCPOPIKO TOAAAOLO
(Pd(PPh3)s ) ®g xotoivtn, tov 1wdovyo yorkd (Cul) og ocvykataAddtm, Kot v
tpronbvrapivn (EtsN) o¢ Bdaon vmod atpdoeaipo aldTOv KOl OTN  GLVEXELL
aktvoPoleitan pe pukpokvpta og 120 Watt, ya 3 Aerntd (Gaballah kot Netzel 2002).
Metd 1o mépag g avtidpaong (TLC), amopokpdveror o SoADTNG VIO KEVO Kot
akoAovOel kabapiopds TV VITOAEWUATOV 6 6THAN ypouatoypaeiog (Silica gel) vred
mieon, ondte mopaiapfavovtol ta entBuunTd Tpoctatevpuéva Tpoidvta 24, 25 ko 26

LLE IKOVOTTOmTIKESG 0modoaels (62-81%) oynua 61.

OAC o
5 7 \yy  DMF, EtN, Cul, OAc /
ACO \ Pd(PPhs),;, RC == CH o NH
AcO AcO N\<
AcO

OAcC 0] 3 min, 120 Watt MW
OAc @
2a 24: X=C,Y =C, 81%
25:X=N,Y =C, 65%
26: X=C,Y =N, 62%
Yyqpo 61

To endpevo Prpa g cLVOETIKNG HOC TOpeiog AMOTEAEL 1| HETATPOTN T®V
TUPLOTVLAO VOUKAEOLITIKGOV avaAdy®mV 25 kot 26 6TV TETOPTOTUYY KOTIOVIKY] LOPON
TOVG, émetta amd TV Katepyacio tovg pe dvudpo aketovitpidto (CH3CN) ko pe mv
npocOnkn tov wdovyov pebaviov (CHsl), émov to piypa avoadedetor pe KAOeTO
yoktipa pe exovoppor] yio 20 dpeg otovg 60 °C Vo atpdseopo aldtov (Gaballah
ko Netzel 2002). Metd 1o népag g avtidpaong (TLC), o daAdtng amopakpiveTat
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OEQPHTIKO MEPOZ-AMOTEAEZMATA-ZXOAIAZMOZ

VO Kevo. AxolovbBel kaBapopoOg TOV LVIOAEIUUATOV GE GTNAN YPOUATOYPOUPIOG
(silica gel) vwd mieon, ondte maparappavovral To extBLUNTE TVPWOWIHVAO OVAAOYQ

T0vG 32 ko 34 pe anodocelg 66% kot 64% avtiotouyo (Zynua 62).

AcQ
AcO

CH3|, CH;jI,
CH;CN CHiCN

_N +
\
\ O
OAc OAc
74
o NH
AcO ACO N\<
AcO AcO
OAc 0 OAc 0
32 34
66% 64%
Yyqpo 62

10 €NOUEVO GTASIO TPAYLLOTOTOLEITAL 1) OTOTPOCTACIN TOV EVOGE®Y 24, 25,
26, 32 ko 34 pe katepyoacio tovg pe pebovorlkn appovio (Neilson kot Werstuik
1971), ondte maparappdvovror o tehkd vovkieolitikd avdioyo 17a, 27, 28, 33 kot

35, avtiotoya (Zynuo 63).
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OAc
AcO
AcO
24 1 X
25: X
26 : X
\ +
/N /
o}
OR
74
e) NH
RO N
RO
OR o)
32 R=Ac
MeBavoAikn
Appwvia | 33 -1 68%
Yyqpo 63

OEQPHTIKO MEPOZ-AMOTEAEZMATA-ZXOAIAZMOZ

(0]
MeBavohikn OH Vi
Appwvia o NH
HO N
HO
OH o

170 : X=C,Y =C, 82%
27:X=N,Y=C, 67%
28:X=C,Y =N, 65%

—N
\
0
OR
74
e) NH
RO N
RO
OR o)
34 R=Ac
Mseavq)\lKr']
Adbwvia L ae 0 - 1 66%

Metd v emtuyn mopoackevn tov 17a, 27, 28 cvveyiomke 1 cuvOeTIKn pag

TOPElDl LE TNV KOTOALTIKY] VOPOYOVMOT Tovg Ttpog ta mapdywyo 29, 30, 31 pe

Bondeia marrhadiov eni avOpoka 10% kar Staddtn uebavoin otovg 20 °C yio 48 dpeg

(Jarrahpour 2007). Metd 10 mépog g avtidpacng Tto piypa dmbeiton pécm yng

dwatopmv (Celite) kot omd to dmMbnua amopoakpvverar o SAHTNG VIO KEVO.

[MpaypatonomOnke KabOopIoHOG TOV VIOAEWNATOV 6 GTHAN Ypouatoypapiog (Silica

gel) vad mieon, omdte moparauPavovrar to embountd mpoidvra 29, 30, 31 ue

anddoon 70%, 75% ko 81% avtictorya (Zyxnpo 64).
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OH
74
o NH

Pd/MeOH,H HO N
2 HO \<
48h OH 0
29. X=C,Y=C, 70%
30: X=N,Y=C, 75%
31: X=C,Y=N, 81%

2
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OEQPHTIKO MEPOZ-AMOTEAEZMATA-ZXOAIAZMOZ

OMOKANpN M vevik mopeion  ywo T  ovvBeon tov  C5-aikdvuro
TUPAVOVOVKAEOSITIKOV  OVOAOY®V 1TNG OvpakiAng oaivetar oto oyfuo 65 mov

OKOAOVOEL:

z zZ
o_ = o 5
T kg
N2 @)
= ooz _(:)
TR
, o B >>> (I_)
Xy % SF-48) ~
wnon =
T X X X =
Er\oo © DO - [ee)
@) N
I % I
I
@)
(0]
=
= (@)
= —
S
o
—
I T R
Xr Xr g
o)
X\ _-Z N\ _Z
= ooz = 2
= TR N £
| < >>> | @
N, X P szo = T e <
> TR |Z Tf :|I|: =
>
£ xR —_— g x o T
© J88 38 O

AcO
RO
RO

= O

x

' <
\ ©

- <

= a

o

T T =

S z °

\/&O \fo [a
e\ N\ _Z é
= O

Q \ Z"

o3 Zz— Q %3 T 4O

] o L

o N X o LI:
(<D( % 83 =
[a)

AcO
RO
RO

AcO

Tyqpo 65

AxoAovBOHV EVOEIKTIKA TO. (QACUATO TOV VOUKAEOLITIK®OV OVOAGY®V TNG
ovpokiing 1-(S-D-yAvkomvpavolvro)-5-(pavvrioaiBvro)ovpaxiin (29) oyfue 66, 1-
(B-D-yAvkomvpavolvro)-5-[ (mtopidv-3-vA)atBvvoro]ovpakidn (28) oyfuo 67 kot 3-
[(1-p-D-yAvkomopavolvro)ovpakiin-5-vA-aifvvoro]-N-pebvro mopidvipwro) 1wdidio
(35) oynua 68.
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8.0 7.0 6.0 5.0 4.0 3.0
ppm (t1)
Xyqpo 66
OH
4 6
HO
HO.
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MO
Ryiidre,H6
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HHE
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10.0 5.0
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Xypa 67
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Xyqpo 68

11.3.4 AvTiikn Kot OVTIKOPKIVIKNY opaon TOV C5-aikvvoro
TVPAVOVOVKAEOLITIKAOV OVOAOY®V TG 0VpaKiing Kau TG Kvtosivng (15a,8-19a,C,

21a,8, 220, 230 ko 25-35)

Metd Vv emroy] OAOKANP®ON NG OLVOEONS TOV EVAOCEMV-GTOYWOV
e€etdotnke M OVTUKY] KOl OVTIIKOPKIVIKY  TOLG Opdon o€ Tepdpate  mov
npaypatoromdnkav oto epyactiplo loAoyiog ko Xnuetobepaneiog tov Ivotitovtov
latpwng Epevvag Rega oto Bélyo. O evooeig 15a,8-19a,8, 2108, 22a, 230 ko 25-
35 a&roroynnkay yio. TV KVTTOPOGTATIKY TOVG dPAoT EVOVTL TOL TOAAATANGLOGHLOD
TOV KOPKWIKGOV KuTTapmv Aevyapiog (L1210), tov avOpomvav T-Aeppokuttdpmv
(CEM), kabhg emiong kot TV avOpOTVOV TPOYNAMKOV KOPKIVIKOV KUTTAP OV
(HeLa). Onwg mpokvmtel omd tov mapakdto mivaka 3, 1 1-(4-D-yAvkomvpavolvro)-
5-parvvroatbvvoroovpokiin (17a) eppdvice eEapetikny avaoTtoATiK) dpdon évavtt
TV KuTTdpov Agvyouiog movtikov (L1210), tov avbpdmivov Aeppdpatog (CEM)
KoO®OG Kol TOV avOpOTIVOV KOPKIVIKOV KUTTAP®V Tov Tpayniov g puntpag (Hela)
mg thEemg tov ~ 5.6 uM. Emiong, mapotnpovpe OTL HETPLO. OVOCTOATIKY dpdon

enpavicav n  1-(f-D-yhvkomvpavolvro) 5-[(4-mevrviopatvoro)atbuvuroovpakiin
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(18a) ¢ théewg twv ~ 606 pM kot n  1-(B-D- yAvkomvpavolvAro)-5-
(emtvvoro)ovpokidn (16a) g tééewc tov ~ 25.6 uM évavtt g avantuéng tov
KOPKIVIK®OV Kuttopik®dv oepaov L1210, CEM kot Hela. Kopio amd tic vroloireg
EVOOELS TOGO TNG OLPOKIANG OGO KOl TNG KLTOGIVNG 08V gueAvicay oEOA0YN
KuTTOpOoTOTIK)  Opdon. T v extipnon g KuTtapotolikng  Opdong
ypnoworomdnke n mapdpetpog 1Csp, n onoio AvTITPOS®REVEL TN GLYKEVIPWOGOT] TOL
(QAPLLOKOV TTOV OITOLTEITOL Y10 TV OVOICTOAT TNG KLTTAPIKNG avantuéng katd 50%. Ta
TEMKA TPOIOVTA amOTIUNONKOV €TIONG WG TPOG TNV AVTIKN TOLS OPAGCT] EVAVTL LLOG
mnBopag 1660 DNA 660 kot RNA 1dv, dev avéoteilov OUmG TOVG 100¢ 0KOMO Kot

otav ypnoporomdnkay og VYNAEG ovykévipmaoelg (100-200 uM).

IMivaxkag 3. AvactaAtikn opdon tov evocewv 150,8- 19a.8, 21a,8, 22a, 23a kot 25-

35 évavtt tov moAharAactocpol Tev kuttdpov L1210, CEM kot Hela.

MPOION ICs0 (ULM)
L1210 CEM  HeLa
A
o o 115+1 123+32  95+17

\\ U 22+0 26+22 20+2
UH
/m/ |
Q NH
H N
HU
OH L&
16c
A\
P 87+36 91+24 70+4
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18q,
N\, 1ss5xoa1 >250 3745
UH
0 / MNH
HlHU N\\<
OH 0
1
N,
UH
a 4 NH 141+67 > 250 231127
H N\<
HO
UH 0
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7 L8]
aH N\ 132 £ 29 173+10 125+5
] N
”O&/”&
HO 0
R
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i > 250 >250  >250
CH / \:q'
Homx/é
HO Q)
OH
Zicn
2 300 0 244+0 43+7
JH
o ¢
Ho N/ﬁ}
29 CH
A\
an i > 250 >250 191+25
. ¢\
H HO N\<
51 Q0
152
\\ NH > 250 > 250 > 250
H . / \N
~
UH [0
165
> 250 >250 201 +68
132+2 115+15 43+9
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I1.3.5 Kivntki] perétn tTov C5-0AKOVUA0 TUPAVOVOVKAEOSITIKOV avVIAOY®V TNG

ovpokiing 15a, 160 ko 21a-23a

Ta mepdpota TPoyUaTonTomdnKay 6€ GuVEPYACIia e TO EPYACTIPLO AOUIKNG
kot Agrtovpywkng Broynuelag tov tunpatog Biloynueiog kot BuoteyvoAoyiog tov
navemomnpuiov Oscocarioc. H Prodpactikdtnto TV vE®V 0vOCTOAE®V amoTIUnOnKe
omv rMGPb mov elye mponyodueva amopovmbei omd t0 pPoiKd 1616 KOVVEMOD.
Agdopévov otL 1 avBpomvy GP tov Mmatog kot 1 rmGPb éyovv mavopoidtumn
aAAniovyio apvoEEmv Kol OpYLTEKTOVIKT OOUT OTO KOTOALTIKO KEVIPO OVOUEVETOL

6t o1 avactoAeig Ba Eyovv mapopole dpAcn Kot 6T Vo 1oEviva.

Ta omoteAéopota TOV TEWPIUATOV  KvNTIKNG pHeAétmg twv C5  aixdvodro
TLPAVOVOVKAEOSITIKAOV avalOY®V TG ovpakiing 15a, 16a kot 21a-23a mapatiBevton

otov mapoakdte Iliveka 4.

MPOION Ki (M)
W
o g 303.0 +6.7
O 4 NH
RANR
OH O
15a
L 3204 +144.0
OH
0 4 NH
CA
OH O
160
A\
OH
o ¢ \a 4.7+0.4
HLY M
HO
UH [8]
21a
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/ (8]
oH N\ 32.0 0.5
HOY “ ‘/<
HO (8]
OH
22a
/g 33.4 +4.0
HO o
UH
23
Cl 0
OH ; J - 1.02 +0.15
o N\\<
DH 0
3

Onwg mapatnpovpe and tov wivaka 4 dideopeg aAkdivoro opddeg petafinton
LKOLG £XOVV AVTIKATAGTNGEL TO ATOHO TOL YAmpiov wov Ppioketar otnyv BEon C5 g
ETEPOKVKAIKNG Pdong Tov mupavovovkAeolttikod avaddyov 3y. OAeg ot evadoelg ekTog
a6 600 (15a kot 16a) speoviCovv vynAn otabepd avacToAfg Tov VDOV, ®GTOGO,
devV VIAPYEL ONUAVTIKY PEATIOON TNG OVOCTAATIKNAG OpAong o€ cLYKPLON Ue eKetvn
m¢ évoong 3y. Ta svpiuata avtd Ba pmopodoav vo oeesiloviar oty EAAetyn
aAANAETTIOPOONG TOV AVAGTOAE®V LE TNV KataAvTikny 0éom tov evibpov. Iepdpota
amo TG KPLOTOAAOYPOPIKES HeAETEG Exouv deilet OTL ol Tpelg avaotoieic 16a, 22a
Kot 230 TPOKAAOVV OTUOVTIKES SIUHOpPOTIKEG LeTaforéc otov Bpodyo 280s g GP,
eumodiCovtag €161 TV €160d0 TOVG 6TO evepyd Kévipo. H évmon pe v kaAvtepn
otafepd avactorg eivor . évoon 21la (Ki = 4.7 £0.4 uM) mov gpeavilel Tapodpotla
) Ki pe myv évoon 3y (Ki = 1.02 £0.15 pM). Aznd 1o mopandve TpoKOTTEL TO
CUUTEPOCLO TS 1) SPACTIKOTNTO TOV OVOGTOAE®V TOV peAeTnOnKay, eEaptdtor amd
TOV VOKOTOGTATN oL TpooTifetatl ot Béon C5 g ovpaxiing Ymokotaotdteg pe
wWwitepa peydrlo unkog M péyebog mapepumodifovv v mpdcsfaocrn 6T0 KATAALTIKO
KEVIPO UE OMOTEAEGHO VO TOPEUTOOIleTOl KOl 1 OVOGTOA TNnG PloAoyikng

dpaoTIKOTNTOG TOV EVEDHOV.
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I1.4 XdvBeon TV QUiVOAO VTOKATEGTUEVOV TUPOVOVOVKAEOLITIKAV AVAALIYOV

NG OVPUKIANG

Ta @ovpavovoukAeoliTikd avaloyo OV GEPOLYV TPOTOTOMGELS GTO TUN O
TOV VOUKAEOPAGEDV amOTELOVV OVTIKEINEVO UEAETNG €0 KO OPKETE Ypdvia, AOY®
TV BOAOYIK®OV 1810THTOV TOVG MG OVTIHKE Kot avTikapKivikd mapdyoya (Manta et al,
2014, Herdewijn  2008). 'Eyxet amodeyybei OtL apketéc S-vmokateotnuéveg 2-
deo&vovpidives mapovoidlovv onuavtikés avtiikég (De Clercq et al, 1983, Efangea et
al, 1985, Vincent et al, 1985 ) kot avikapkvikés otreg (Vincent et al, 1985).
Yvykekpéva, n 5-a1bvvoro-2-deo&vovpidivn (LI), €xel woyvpn avactoltiky dpdon
EVOVTL TOV avVOPAOTIVOV KOPKIVIKOV KLTTAp®V Tov poactod MCF-7 pe 1Cs 0,4 £ 0,3
UM kor MDA-MB-231 pe 1Cs0 44 = 04 uM, «xabBdg emiong wkor 1 4-
(neBvro@arvoro)atbvvoro-2 -deo&vovpidivn (LI £dei&e vynAn avactodtiky dpdon
évavtt tov MCF-7 pe 1Cs0 0,9 = 0,2 uM cvuykpioun pe avtyv g S-pBopoovpakiing
kow g ZomAativng (Cisplatin) (Meneni et al, 2007) Zynuo 69. EmmAéov, ot
VITOKOTEGTNIEVOL OPOUOTIKOTL SOKTOAIOL €YOLV TNV 1KAVOTNTO VO SNUIOVPYOLV
OYVPOTEPOVS OEGHOVG VOPOYOVoy otav otolBaloviat otig Pacec tov DNA/RNA
(Mignon et al, 2004, Mignon et al, 2005). Me Bdon 0 AVOTEP® TEWPAUOTIKA
evpnuata 6€ ouvovaopd pe v adloyn kvttapotoikn Opdon g 1-(B-D-
yAvkomvpavoloro)-5-[(pawvvro)aibvvorojovpokiing (17a) (ICsp 5.2-6.2 uM),
BewpnOnke evolapépovca o oyedoopdg kot n cvvBeon piog véag kartnyopiag C5
QOIVOAO  VTTOKOTESTNUEVOV  TLUPAVOVOLKAEOSITIKGOV  avaAdy®mv mov Ba  pépouvv
VIOKOTEGTNUEVOLS POIVOAKOVS SOKTVAIOVS, KOOMDS Kot TOAVKVKAIKOVG CPMUOTIKOVG
vdpoyovavOpakes. ‘Etol, mpaypoatomombnke n ovvheon kot 1 PloAoyikn amotipnon
wog véag tééng C5-eaivodo-oAkOVOAO  TLPAVOVOLKAEOLITIKOY  avOAOY®OV 1TNG
OVPOKIANG, TOL PEPOVYV VITOKATEGTNIEVO OPMUOTIKO doKTOAL0 pe adoyova (F, Cl, Br),
nébvro opadeg (CHs) kot pébo&u opadeg (OCH3) ot 0éon (ortho, meta, para ) tov

apOUOTIKOD daKTVAIOV, KaOMG emiong kot to 6-peBo&u-vapbarévio.
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(0] (0]
A A
N/&o N e}
OH OH
LI LIl

Xyfqpae 69

H doun tov popiowv LI xor LIV mov otdxevoe n ocuvBetikn pog mopeio

angwoviCetar oto oynua 70.

HZCO

A\ N\

0 0
OH Y OH )
o N o NH
HO T\\\< HO N\<
HO HO
H 0O OH 0

O
L LIv

R = 2-F(a), 3-F(B), 3,4-2F(y), 3,5-2F(8), 2-Cl(&), 3-CI((), 4-Br(ot), 4-CHa(n), 2,5-
2CHs(6), 2,4,5-3CHs(1), 3,4,5-30CHj(k), 4-OCHs(L), 4-OCH3,2-CHs (1)

Xympa 70

Epapuoélovtag pio avaroyn petpocuvlBetikn mpocéyylon pe avt tov C5
aAKOVOAO  TTUPOVOVOVKAEOSITIKOV  aVOAOY®V TG OLPAKiANnG, ot Vvéor @aivoAo
VIOKATESTNEVOL TTupavovovkAeoliteg ¢ ovpakiing LI ot LIV pmopovv va
TPOKOYOLV amd TOV 1010 TPOGTATELUEVO TLPAVOVOLKAEOLiTN ™G ovpakiing XLV pe
mv yvootn avtidpaon Sonogashira. H petpocuvOetikry mopeion mov oyedidotnke

angwoviletal oto oynuo /1.
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11.4.1 X9vBeon TOV QUIVOAO VTOKOTEGTNREVOV TUPAVOVOVKAEOSITIKOV AVALIYOV

™G ovpakiing 38a-p ko 39

‘Exovtag  eaocporicet dwbeotudtTa.  TOL  OKETLAIOUEVOL
TVpavovovkAeolitn TG ovpakiing 2a cuveyilovpe v cvvOeTIKn pog mopeia pe v
dwaotavpovpevn ovlevén koatodvopevne amd6 Pd tov 20 pe to @oivoho
VIToKaTESTNHEVO  OAKOVIOL  kaBmg emiong kot pe to  6-peBoluvapBarévio.
Yvykekpyéva, o voukieolitne 2a daddeton oe dvudpo N, N-dyueBvlopoppopioto
(DMF), mpootifeton 10 KOTAAANAO OAKOVIO, TO TETPAKIG-TPLPAIVOAOPOCPOPIKO
nalAado (PA(PPh3),) og kotadvtng, o 1wdodyog xarkds (Cul) g cuykataivtng, Kot
N tprodvrapivn (EtsN) oc Baon vad atpdoceoipo aldTOL Kol 6T GUVEXELN TO HiyoL
aktwvoPoleiton pe pkpoxvpata og 200 Watt, yuo 5 Aentd otovg 50°C (Meneni et al,
2007). Metd 1o mépag g avtiopaong (TLC), amopakpivetar o SaAdtng vad Kevo
Kot akoAovdei kabapiopdc Tov vroAelpudtov oe 6THAn ypouatoypapiog (silica gel)
V1o Tigon, ondte maporapPdvovtar To emBVUNTA TPOSTATELUEVE TPOIOVTO 360-p Kot

37 pe moAd KoAég amododoelg (61-94%) oynua 72.
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0]
OAc
74
0 NH
AcO N
AcO
(0]
RO

201 OAc

/N

H;CO

s

e, S N "

OR OR
360 R = Ac, 61-94% E37 R = Ac, 61%
i [ 380~ R = H, 62-96% ML, 39R=H,67%

R, =Cl, f Br,AF, A CHs, i OCHs

i) DMF, EtN, Cul, Pd(PPh),, HO=——< 71 R =}
ii) DMF, Et;N, Cul, Pd(PPhs),, HC=CR’ OCH3

i) NH3/MeOH
Xypa 72

Y10 oyfua 73 mov akoAovdel amewoviovtat to paopata *H NMR  kat °C
NMR ™me 1-(2°,3",4",6"-tetpokic-O-akeTvAo-f-D-yAvkomvpavolvro)-5-[(3-
pBopopavuro)oBuvuro]ovpakiin (36B). Amd v perétn tov edopatog "H NMR
TPOKVTTEL OTL 1) APVOUAOOL TG ETEPOKVKAIKNG Pdong eppaviletar ota 8.93 ppm, evod
ota 7.66 ppm dwakpiveton 10 oo mpwtoviov tov H-6. ‘Emetta, axoiovBodv ta
ONUOTO TOL OPOUATIKOV OaKTUAOL oty  wepoyn tov  7.31-7.03  ppm.
XopakmploTikn elvar 1 guedvion ¢ dumAng kopveng ota 5.90 ppm pe vyniq
otafepd o0evéng (J1-2- = 9.4 Hz) mov avtiotoyei oto H-1" mpmtdvio Tov cakydpov,
EVD M TPTAY KopLPN oTa 5.42 ppm avtictoryel oto ofjua tov H-3" mpwtoviov tov
oakydpov. AkolovBovv ta onpata Tov H-2kar H-4" tpwtoviov tov cakydpov mg
TOAMOTAEG KOPLPEG otnV Tepoyn Tov 5.21-5.14 ppm, evd ta onuato tov H-6a’,b’
enpaviovtar ¢ dvo dumAég dmhmv kopveég ota 4.31 ko 4.15 ppm, avtictoya. To
onua tov H-5" tov cakydpov eppoviletal wg TOAAATA KOPUPY GTNV TEPLOYN TOV

3.98-3.95 ppm kot téhog eppaviCovion 4 amiég kopveéc ota 2.10, 2.06, 2.02, 2.01
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ppM 7ov avToTOYoHV GTO CHUOTO TOV TPOTOVIOV TOV OKETVAO OUAO®V TOL

GaKYOPOvL.

4 Ofc
@03
H6
AH
H24
NH l HI" L3 H64, 5,60
A llh_,« J Uk AN n
. TR pooow oy WYy "
o = -0 O = = N Pty el
o o  ema 3 2 2 =5 Ze
T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T
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o1 olc)
3,34.26" 4CH3
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©  @AC AC . H
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1o oynua 74, mov akoiovbel divetan to yapaktnpiotikd edcpo H,H-COSY
TOV TTPOGTATELUEVOL VoukAgo(litn 36, 6mov mapatnpeitan apyikd 1 gvpeio KopveN
™G apvoudoag g voukieoBdaong ota 8.93 ppm, n omoia dev cuoyetileTon pe kdmolo
Ao mpwtovio. ‘Emetta, akolovbel 1o onpa H-6 g vovkieoPdong ota 7.66 ppm,
evd oty meployn 7.31-7.03 ppm eppaviCovtor ta TPOTOHVIOL TOL OPOUOTIKOD
JOKTLAIOV OTOV AAANAETOPOVV HeTAED TOVG, OTTMG avapevotay. AkoAovbel To onua
tov H-1" tov cakydpov ota 5.90 ppm, to omoio aAinAiemidpd oto COSY pe 10 H-
3’ota 5.42 ppm (umhe ypdOUA TETPAY®VO). ALOQOIVOVTOL TOL GTIUATH TOV TPOTOVIOV
H-2"xor H-4" otv mepoyn tov 5.21-5.14 ppm nov aAiniemdpovv pe 1o H-3"ota
5.42 ppm (npdowo ypodpa tetpdywvo). Emiong, to H-1" ota 5.90 ppm aAiniemidpa
ue to H-2'(koxkwo ypodpa teTpdymvo). Xwnv mepoyn tov 4.31-3.95 ppm
TOPOTNPOVVTOL TA VTOAOUTA VOPOYAVE TOL GAKYAPOL KOl Ol LETAED TOVG GUOYETIGLOL
(LoB, kitpwvo ypodpo teTpdywva). Télog, oty mepoyn 2.10-2.01 @aivovrtor ta

téooepa LEBOAIO TV AKETVAO OLLAS®Y TOL CAKYAPOL.

4-0Ac

HE

- . BT WY Tra
LE_
A, L_LL_._._.LLL

3 6:5 _a. I J? L]
W= H i
" — )
A — i “
ne —1 b L
= L]
— — - - o - - — = ~ T
00 0 0C
pom (12
Xympo 74
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AxoiovBel m oamompootacic TOV  VEOV  QOiVOAO  LTOKATECTNUEVOV
TUPAVOVOVKAEOQITIKAOV  avaddymv g ovpokiing 36a-p kor 37 pe pebovoAiikn
appovio.  (Neilson kot Werstuik  1971) omote maporopfdvovtor ot telkoi
nupavovovkAeoliteg g ovpakiing 38a-p kot 39 pe amodocelg 62-96%. 1o oynua
75 mov axorovbel mapatifoviar evdewtcd ta pdopate "H NMR kot *C NMR ¢

1-(f-D-yAvkomvpavolvro)-5-[(2- pOopopaivvro)atbvvvro]ovpakiing (38a).
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OEQPHTIKO MEPOZ-AMOTEAEZMATA-ZXOAIAZMOZ
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Xyqpae 75

11.4.2 AVTIKOPKIVIKT opdaon TOV @aivoro VTOKATEGTHEVOV

TVPAVOVOVKAEOSITIKOV avarLOY®V TG ovpakiing 36a-p, 37, 38a-p ko 39

A@ov ohokAnpmdnke 1 cdvheon TV evocemv-otdywv 36a-p, 37, 38a-p Kot
39 efetdotnKe 1 OVTIKOPKIVIKE TOVG OpACT) OE TEPAUATO TOV TPAYLOTOTOMONKAY
oto gpyactplo loroyiag ko XnuetoBepaneiag tov Ivetitovtov latpung ‘Epevvog
Rega oto Bélyo. Ot evidoelg a&loAoyndnkav yioo TV KUTTOPOGTATIKY TOVS Opdom
EVOVTL TOV TOALOTAQGLOOUOD TOV KOUPKIVIKOV KLTTApov Agvyoipiog (L1210), tov
avOponivov  T-Aeppokvttdpov (CEM), xobmbg emiong kar tov  avOpodmvov
TPaYNMKOV KapKivikov kuttdpov (HeLa). Onwc mpokdmtel amd TovV TOpaKAT®
nivoka 5 T técoepa mpootatevpéva tpoidvta 36a (2-F), 36¢ (2-Cl), 360 (2,5-2CH5)
ko 361 (2,4,5-3CH3) epodvicov pétpla avaoTtoAtikny Opdon  &vavil TV KLTTOp®V
Aevyoupiog movrikov (L1210), tov avOpomivov Aeppopatoc (CEM) kabbg kot tov
avOpOTIVOV KOPKIVIKOV KUTTAp®V Tov TpoyAov ¢ uitpog (Hela) g taemg 18-
42 uM ®ot660, dev VILAPYEL oNUOVTIKNY BEATiOON TG AVAGTOATIKNG OpAoNG TOVS OF
ovykplon pe ekelvn G mpddpoung éveong 1l7a. Tw v extipnon g
KUTTOPOTOEIKNG  Opaong  ypnowwomombnke n  mapdpetpog  1Cs, M omoia
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OEQPHTIKO MEPOZ-AMOTEAEZMATA-EXOAIAZMO3
AVTUTPOCHOTEVEL TI| GLYKEVTPMOT] TOV PAPLOKOV TOV OTOLTEITOL Y10 TNV OVOIGTOAN TNG
KLTTOPIKNG avanTuéng Katd 50%.

IMivakag 5. Avootaitikn dpdon twv evocewv 36a-p, 37, 38a-p ko 39 évavtt Tov

TOAAATAQGLOG 0D TV KuTTtdpwv L1210, CEM kot Hel a.
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OEQPHTIKO MEPOZ-AMOTEAEZMATA-ZXOAIAZMOZ

IL.5 XvOeon Tov C8-umoKATEGTNUEVOV TVPOAVOVOVKAEOITAOV TG GOEVIVIG Kol

™G yovavivng

Ta évlupo mov Taipvouy péPog 6tov HETOPOMGUS TOV VOUKAEOTIOI®MV KOl TOV
VOUKAEIVIKOV 0EEWV YPpNGHOTO100V Bhoelg movpivng, voukAeolites kol VOUKAEOTIOW
¢ vrootpmpata. EmmAéov, ot movpiveg amotelobv GUOTOTIKG TOADV TAPOyOVTI®V
(NADH, FAD, AcetylCoA, ATP) mov ypnoipomolovvtal omd TOAAEG OMUOVTIKEG
Katnyopieg eviduwv (o&edoavaymydces, HeTapepdoss, Mydoes). Q¢ ek ToVTOV, Ta
nePlocOTEPO. EVOLUO TOV GUUUETEYOLV GTO UETAPOMGUO TOV VOUKAETK®V 0EEWV Kot
SPOpmV eVOOU®OV YPNOUYOTOLOVV TOPEYOVTES TTOL TEPLEXOVY VOVKAEOTIO TOVPIVAOV
(ovviBmg adevivn) ot Béon mpdodeonc. EmmAéov, o1 movpiveg, ot vovkAeoliteg Kot
TOL. TOVPVIKG VOLKAEOTIOWL GUUUETEXYOVV OTNV UETOY®YN ONUATOG Kol pOOuon
TOAAGDV BLOAOYIK®V SEPYUCLDY G KOTTAPO KOl IGTOVG MG TPOGOLTES TMV VITOOOYEWDV
(vodoyeic movpvdY, VIOdoYElS adevocivng) Kot G ayyelogopotr (C-AMP).
[Mopdiinio, m tpomomoinon otnv 8-0éom pag movpwvikng Pdomng £€xel Wwitepo
evoloQEPOY, dedopévoL OTL pmopel va emmpedosl T Syn/anti dapdpewon g
novpivng, n omoia pe TN oepd g o propovoe Vo TPOKAAECEL CNUAVTIKEG AAAAYES
OTIS OAANAETIOPACES HETOED TOV VTOCTPMOUOTOV KOL TOV EVEPYDV KEVIPOV
dapopav evldpwv 1 vrodoyéwv (Mamos et al, 1992). IMapd tig Aiyeg cvvOeTIKES
TPooTadeieg yio T dnpovpyia vémv tportonompévav C8-movpivik®v vovkieolitdv,
VILAPYOVYV  OVAAOYO. TNG GLYKEKPIUEVNG KOTNYOPlOG EVOCEWV UE EVOLUPEPOVGES
Brodoyikég 1810tNTEG, OM™G Ol 8-0AkOvvro-adevociveg (V), ot omoieg amodeiytnKov
eKAEKTIKOL TPOGOETEG Yo TOV A3 VTTOJ0YXEN TNG AOEVOGIVIG KOl GUUTEPLPEPOVTOL (G
avtayoviotés g adevooivng (Volpini et al, 2001) xobBd¢ emiong kot ot C8-
tpomomompéveg 2'-de0&v adevooives (VI), ot omoieg evbdvovtan yia v kabvotépnon
TEPUATIGHOD TNG aAvcidag IN VItro pe amotéheoua TV avaoToAn TG ovvbeong Tov
DNA (Vivet-Boudou et al, 2011) (Zynqua 76). Ao v GAAn TAevpd, N E160yOYN EVOG
vrokatactdtn ot Béon 8 piag movpivng, dTnpel TV OVIIGTOLYION NG WE i
TUPLUIOWVIKY PAoT, Kol TNV KAvOTNTO TNG VO TOipVEL HUEPOS OTO GYNUATICUO TNG
ot éhkag tov DNA, xabog emiong vo onpovpyel aAANAETOPAGELS HE TIC
TPOTEIVEG. AAMO éval OMUOVTIKO YopakTPloTikd Tov deopod C-C- 1tov movpvodv
(otabepdc deopog C-C) amotedeli M avénuévn otabepdtnta mov €xovv oty

evlopatikn didomacn (amapivoon).
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OEQPHTIKO MEPOZ-AMOTEAEZMATA-ZXOAIAZMOZ

NI, NH,
N N X
N N
= R— ||
X N N N/)
HO 0 HO 1
O OH OH
Y Vi
R =—C= C-(CHy)sCHy R=iPNH
R=—=C=C-Ph

R =CH=CHCOFh
Xyfqpna 76

Me Bdon T avoOTEP® TEPOUOTIKO OTOTEAECUOTO KOl G GUVEYELL TOL
EVOLPEPOVTOS  LOG  OTOVG  TPOTOMOUUEVOLS  OTNV  ETEPOKVKAIKYy  Pdion
nupavovovkAeolitec, Bempnoape evolapépov Tov oyedloopd Kot TNV cbvleon piog
véoag 1aEng C8-tpomomompévemy ToVPWVIKGOV VOUKAEOSITIKAOV avaAdymv mov o
QEPOVY MG £TEPOKVKMKEG Paoelg dtdpopeg Tpomomomuéveg oty C8-0éom adeviveg
KOl YOVOVIveS KOl oG olKyapo v yAvkomvupovoln. H doun tov popiov LVII ko

LVIII ov otdyevoe | ocuvBetikn pog mopeio anetkoviletotl oto oynua 77.

NH;

NH, /4
N HNTN

N
OH Nﬂ Y . OH 04\?4
0 / 0 N

HO N HO N—Y/

LV“O] I \\ OH \\

Xynpa 77

YO0ppova  pe T peTpoovvieTikny  pag  mpoodyywon  to  C8-aAkvvuAo
TupavovovkAeolitikd avaidya g adevivng LVII kot e yovavivng LVII, propovv

Vo TPOKHYOLV amd T TPOGTATELUEVE, TVPUVOVOVKAEOLITIKA avaioyo Tovg LIX ko
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OEQPHTIKO MEPOZ-AMOTEAEZMATA-ZXOAIAZMOZ

LX, avtioctorya. H petpoocuvBetikny mopeia g adevivng amewoviletor oto oynua 78

OV OLKOAOVOEL.

NH
WN\ 2 (N\ /V/YGe
OH N / OAC N~ /
N N
0 0
HO%N / — AcO N—4
HO AcO

LVIIOH \\ LIX o \\

H

N Y, N
W X s f( AN /V’S’ee
OAc No — OAc N~
N N
o ) 0 /
AcO N AcO N
OAc OAc Br
LXH LXI

Xyfqpa 78

I1.5.1 ZvvBeon tov C8-vTOKATEGTNUEVOV TUPAVOVOVKAEOSITIKAV aVILOY®OV TG

adevivng 42¢, 43a-0

To mpdto Prpo g cvvOeTkng pog mopeiag mepthapPdvel v ovlevén g
N°- Beviobhoadevivne pe v epmopikd Swbéown 1,2,3,4,6-mevtakig-O-oketvo-D-
yhokomopavoln (1) pe v pébodo Vorbriggen (Zymuo 79). Xvykekpipéva ¢ €va
Sihopa No-Beviovroadevivie oe vudpo CH3CN mpootifeton HMDS kat saiyopivn,
TO TPOKVTTOV EVOLOPNUO OVAOEVETAL e KAOETO YUKTHPO HE Emavappon Yo 1 dpa
vtd atpdoeapo alodtov. AEOTov To piypa yiver dwwyég, mpootiBeton n 1,2,3,4,6-
nevtokig-O-aketvAo-D-yhvkomvpovoln (1) kot o tetpoyrlmplovyog kacitepog (SnCly)

®G KOTOADTNG KOl TO PiYHO TNG aVTIOPOOTG OVOOEVETOL Y10, 2 EMTAEOV MPEG e KADETO
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OEQPHTIKO MEPOZ-AMOTEAEZMATA-ZXOAIAZMOZ

yoktpa pe emavapponr otovg 90 °C. Metd 1o népag g avtidpaong (TLC), to piyua
yoyeton o€ Beppokpacio dmpatiov, eEovdetepdveral pe kopespuévo dtdivpo NaHCO;
kot exyvAiletan pe EtOAC. H opyovikr @don Enpaivetar pe dvodpo Na,SO4 kon o
SAVTNG amopakpvveTol VIO kevO. AkolovBel kaBopiopdc Tov VRTOAEIUNOTOS GE
oA ypopatoypaeiog (silica gel) vrd mieon, ondte TaparapuPavetor eTAEKTIKA TO
10 N-9 wopepéc e N°-Peviovroadeviving (40) eléyyoviag Oeppodvvopkd tnv
avtiopaorn (ovvOnkeg @ SnCIJ/CH3CN, reflux) pe amdédoon 56% (Garner o
Ramakanth 1987). Amé v perétn tov edopatoc 'H NMR g évmong 40
nopatnpeitar peydAn otabepd ovlevéng (Ji 2 = 9.4 Hz) petaé&d tov mpotoviov H-17
kot H-2", vrodetkvbovtog Evav aEovikd mposovaToAGUd Yo To VO VT TPOTOHVLA,
He TNV €TEPOKVKAIKT Bdom vo kotoAapfdvel tnv onuepwn Béomn tov cakydpov
(Baker, 1957).

OAc

AcO 2 ZIAuNiwpévn Baon,CH3CN AcO
AcO AcO
OAc " OAc

SncCl,, 90°C, 2h
1

Xypa 79

To emdpevo Prpo g cvvBetikng pog mopeiag meptlopfavel v Ppopicnon
0V voukAeolitn 40 oty C8 Béom g movpwvikng Paong, epocov £xel amoderytel OtL
o C8-aloyovopéva movpwvikd ovAAOYo OTOTEAOLV YPNOLULO EVOLIUESO Yo TNV
emtoyn obvbeon tov avtictoyywv C8-aikdvvro mapaydywv tovg (Agrofoglio et al,
2003). To mpootatevpévo vovkieolitikd avaioyo g adevivig 40 dwdvetor oe
0&d 0&0 (ACOH) kot mpootifetar oto ddvpa oo varpio (NaOAC) ko Bpdpto
(Brz) (Holmes kot Robins, 1964) Xynua 80. To piypo tg avtidpoaong aenvetal o€
Oeppokpacio dopotiov yioo 14 opeg péypt to mépog g avtidopoong (TLC). X
ouvéyela, 1 avtidpaon apordvetot pe o&d abviestépa kot exyvAiletal pe dtdAvpa
Be100guK00 vatpiov (Na S;03). H opyoavikn pdaon Enpaiveton pe dvodpo NaSO,4 kot o
SlAvTNG  amopokpvuvetar vrd  kevo. To mpokbmrov éhato  kaBapiletor pe
Ypouatoypagio. TRANG vrd mieon, omdTe mapaiapPaveror o embountd mpoiov 41 pe

arodoon 60%. H 6éon vrokatdotaomg tov atdpov tov Bpopiov emiPeformdnke, ond
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OEQPHTIKO MEPOZ-AMOTEAEZMATA-ZXOAIAZMOZ

mv pedétn tov eaopdtov "H NMR g évoong 40 kat 41 (oynpa 81), Adyo g
ATOLGIOG TNG YOPAKTNPIOTIKNG 0&eing KopueNg amoppdPnong Tov mpwtoviov H-8 g
novpwkng Paong ota 8.22 ppm, eved 1 S0pOpP®OT SYN amodidETOL GTOV OYKMON
vrokatootdty (Bpdpo) mov Ppicketar otov C8 dvOpako g movpvikng Pdong

(Sarmaet al, 1974).

A, N Ny
W AN %, ”/ N,
OAc No = OAc N =

Q Y/ A Q /N

ACO N—/ AGOH, Bry, NaOAC  AO N\<
AGO AcO ~ "
40 OAc a1 ©
60%

Xymqpo. 80.

Axolovbovv ta @dopote  *H NMR g évoone 9-(2°,3",47,6"-tetpakic-O-
akeTvho-B-D-yAvkomupavolvro)-No- Beviovroadeviving (40) kar tng 9-(2°,3°,4°,6'-
TETpoKIc-O-akeTvro-B-D-yAvkomvpavolvio)-8-Bpopo-No-Beviovroodevivy (41) oto

TopoKAaT® oynua 81.

40Ac

CIci3

l H&',3'
Y vy b R o o yyy Wy
o o N w = = S ™
< 8 8 N 8 R8N g & >
T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0
ppm (t1)
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¥t ovvégeln okolovbel m  yvwor ovtidpacn Sonogashira pe Tov
npooTatevpévo  8-Bpopo-tupavovovkheolitn e N°- Peviovroadevivng 41 pe
dtdpopa tehkd arkvvio vd aktivoBolrio pkpokvpdtov (Zynua 82). Zvykekpyéva n
9-(2°,3",4’,6"-tetpaKic-O-akeTvoro-B-D-yAvkomvpavolvro)-8-Bpopo-No-Beviovio
adevivn (41) dwAveton oe dvodpo N, N-dyebvropopuapidio (DMF), pootifetar to
KOTAAANAO OAKOVIO, TO TETPAKIG-TPIPAiVOAOQP®SPOopkd mToAAado Pd(PPhs)s oc
kataAvtn, Cul g ovykatodivtn, wor v EN o©¢ Bdon kot ot ocvvéyewn
aktvoforovvral pe pukpokvuata o 200 Watt, yio 10 Aentd otovg 120 °C (Firth et
al, 2006). Meta to mépag g avtiopaong (TLC), amopakpivetar o S10AHTNG VIO KEVO
Kot akoAovOei kabapiopdc Tov vroAepudtov oe 6TAn ypouatoypapiog (silica gel)
V1o mieon, omote maporappdvovtar ta emBvunTd Tpoidvta 42a-¢ e amoddcelg SO-

66%.
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N ;
OA¢ OAc N  _—
) DMF, Et;N, Cul, M\_ pa
4 I
W PA(PPhy), RC=CH o -\
10 min, 200 Watt MW 420t ¢ \\
50-66% R
wRef— R wRI()—
ER=—( R
\ \ 7
Xyqpo 82

Y10 mopakdto oxfuo 83 mopatifetar evdewcticd to gdopa 'H NMR g
évoong  9-(2°,3",47,6"-tetpakic-O-aketvro-f-D-ylvkomvpavolvro)-8-(rtupidv-2-vi-
aBvvuro) -N°-Beviobroadevivng (42¢) .

1
2 N\e /‘]/Y@
OAc 3N\ _ 5
4 18 5 o 4 N7
AcO 1 N2 /
Ao 2" “oAc 8 \
3
42¢ \
N/ \
40/c
@03
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SR, S
= Y vy vy vy Yy fty ¥
By 35 ﬂ, e o oiN PN Bate ©
~ ~ o O N B o~ o N aod O
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OEQPHTIKO MEPOZ-AMOTEAEZMATA-ZXOAIAZMOZ

To tedikd o014d10 TG ocvvBeTiKNg Topeiag mepthapuPdvel TV amonpootacio
TV evioenv 42a-g (ZyMua 84) e katepyacio tovg pe pebavoikn appwmvio (Neilson
ko Werstuik 1971), 6mov anédwoe povo 1o 43a-6 C8-odkdvvro vovkheolitikd
avdAoyo ™G adevivng, &vd Ol TPOomAOEleS Yoo TV OTOUAKPUVOY OA®V TMOV
TPOCTOTEVTIKMOV OPAd®V 0o ThV évoon 42¢ gite pe peboleidio tov varpiov (Bozd et
al, 1998) cite pe katepyasio avOpakicov kaAiov /pebavoing (Plattner et al, 1972)
elye og amotéleoua ) AMYnN €vOg UIYUATOG ATOTEAODUEVOL amd U OloympicLo Kot

AKOTEPYOOTO VALK

OAc N OH N .=

Q / A HO © N—4 "

A-.;ilbo N MeBavoMKr] Appwvia HO
p > ‘OH
a2 OAc \\ 4300 \\
60-72%
) R
o R =§ _/ e R =§ \_

\ N/

Xyfqpa 84

Hapotifeton  evdewtikd 10 ¢@dopa ‘H NMR e évwong  9-(8-D-
yAvkomvpavolvro)-8-[(patvvro)aibvuvoro]adevivn (43B) (Zynua 85).
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pMSOd6
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ppm (t1)

Xyqpa 85

>10 oynua 86 mov akoiovbel mapovoidleror oAdKANPN N cuvleTiKN TopEia

Y10, TO, TVPUVOVOVKAEOLITIKE avaAoYa TNG AOEVIVIG.
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OEQPHTIKO MEPOZ-AMOTEAEZMATA-ZXOAIAZMOZ

N
“/ X /V/Vee
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(0] o) N
AcO” . Aco% N—/
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1 40
ii
N_ 4 N
“/ XY 48, ”/ Xy s
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o 0
ACO%N 1 AcO N\/<
¢ 0A r
420 AN a
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v O::Rng\/\ ﬁiR:§©
Bt A UL

OH No _~ § —
N e R= \ /)
(0]
HO

4300 on \\

R

i) ZIAuANlwpévn Bdon,CH;CN, SnCl, 90°C
i) AcOH, Br,, NaOAc

i) DMF, EtgN, Cul, Pd(PPhg),, RC=—CH
iv) MeBavoAiky Appwvia

Xynpo 86
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OEQPHTIKO MEPOZ-AMOTEAEZMATA-ZXOAIAZMOZ

H petpocvvietikn mopeio g yovavivng aneikoviletatl oto oynpa 87.

NH, NHAc
HN /QN HN /QN
OH OAc
O _— O _—
0 0
HO N N AcO N_ // N
HO —1 AcO
OH OAc

o R= g@ OAc
BR= §4< >* Acgco °

OAc "OAc
LXII

Xypa 87

I1.5.2 XHvOeon tov C8-vmokateoTNUEVOV TUPAVOVOVKAEOSITAOV TG YOLAVIVIG
47a,p

To mpdto Prpa g ocvvOeTikng pog mopeiag mepthapPdvel v ovlevén g
N axetoloyovavivng pe v epmopikd Swadéown 1,2,3,4,6-nevtokic-O-akeTtulo-D-
yhokomopavoln (1) pe v pébodo Vorbriggen (Zynua 88). XZvykekpyéva, 6° éva,
Sihopa N2-axetvroyovavivig oe Gvodpo CH3CN mpootifetar HMDS ko TMSCI,
TO TPOKVTTOV EVOIDMPTLO OVOOEVETOL UE KADETO YUKTHPO UE EMAVAPPON Yot 3 DPES
otovg 120°C vtd atpoceapa aldtov. AQOTov TO piyua Yivel dtavyég, mpootifeton 1
1,2,3,4,6-nevtaxig-O-oaketvro-D-yAvkomvpavoln (1) mapovsio  tpoyropiodyov

kacitepov (SNCly) o¢ xotoAdtn Kot to piypo g avtidopaonsg avadevetor yuo, 12
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OEQPHTIKO MEPOZ-AMOTEAEZMATA-ZXOAIAZMOZ

emmAéov peg o€ Beppokpacio dmopatiov. Metd 1o mépag g avtidpaong (TLC), to
piyno eEovdetepivetan pe kopespuévo ddivpo NaHCO; kat exyvAileton pe EtOAC. H
opyavikn @don Enpaivetar pe dvoopo Na,SO,4 kot o SoAVTNG amopaKpOVETAL VITO
Kevo. AkolovOel kaboaplopog tov vroleippotog oe oA ypouatoypapiag (silica
gel) vmo mieom, omote maparapPdveton o N-7 1oopepéc ™G yovavivng (44)
e éyyovtag KwnTikd v avtidpaon (cvvOnkeg @ SnNCl/CH3CN, Oepuokpacio
dopatiov) o moAd younin amodoon 15% (Garner ko Ramakanth 1987). Ano v
perétn tov paopatog *H NMR e évamong 44 epoavitetar peyén otadepd cvieving
(J12- = 9.4 Hz) petaé&d tov mpotoviov H-1" kar H-2', vrodewcvdovtag évav a&ovikd
TPOCAVOATOAIGHO Yoo To. 000 aVTE TPOTOVIK, HE TNV ETEPOKVKAIKY Pdon va

KataAapupavel tnv wonuepwvn B€on tov caxydpov (Baker, 1957).

NHAt

HN /QN

OAc OAc
O —

Q 0 %w/g\l

A ZIAuAIwEVT] BAor,CHaCN Ao N~

1 OAc "OAg SnCl, it 44 OAC
15%
Xyqpo 88

To emdpevo Prua g ovvheTkng pog mopeiag mepthapPdver v Ppopioon
tov voukAieolitn 44 otov C8 dvBpaka tng movpwvikng Paone. To mpootatevpévo
voukAeol1TikO avaroyo tng yovavivng 44 dtudvetat o€ dvodpo yAwpoeopuo (CHCI3)
Kot vd atpdoeatpo aldtov Tpootifetar To Ppopoaketapidio (NBA). To piypa g
avtidpaong avadevetal pe kaBeto youktpa e emavappon yio 3.5 dpeg atovg 65°C
1o atposeapa almtov (Zyua 89) (Holmes kot Robins 1964). Metd to mépag g
avtiopaong (TLC), 1o piypo apordvetor pe o&ikd abviectépa kot exyvAiletarl pe
dddopa NaS;03. H opyavikr edon Enpaivetor pe dvodpo NaxSO4 kot o dtaAvtng
amopakpivetar vd kevd. To mpokdmrov €haio kKabapiletar pe ypopoatoypagio
oTNANG V1o Tieon, ondte mopaiapuPdveral to emBountd wpoidv 45 pe anddoon 32%.
H 8¢om vrokatdotaons tov atdpov tov Bpopiov emPefoarmdnke, amd Ty peAétn Tov
QacudTmv 'H NMR ™m¢ évoong 44 xor 45 (oyquo 91), Aoy g amovsiog TG
YOPOKTINPICTIKNG 0Eelag KOopue1g amoppdenong tov mpwtoviov H-8 g movpivknig
Baong ota 8.24 ppm, evd 1 S1OpP®ST SYN amodidETOL GTOV OYKMOT VITOKOTAGTATN

(Bpdpuo) mov Ppicketon otov C8 avOpaia thg movpvikng Paong (Sarma et al, 1974).
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OEQPHTIKO MEPOZ-AMOTEAEZMATA-ZXOAIAZMOZ

NHAg /zl 1AC
HNT X N HNT XX N
OAg OAL
0 — (9] —
ACO “ /N NBA, CHCI ACO “ a
! AC
AcO : N~ i Bl LAI.'O : \<
44 OAc 65°C 45 OAC Br
32%

Xyfqpo. 89.

Y10 mapokdto oynue 90, mapoatifevior To EACHOTO TOV EVOCEQV -
(2°,3",4" 6 -terpaxic-O-akeToro-B-D-yAvkomupavolvro)-N-aketoroyovavivig  (44)

Ko 7-(2°,3",4’ 6 -tetpoxic-O-akeToro-B-D-yAvkomvupovolvro)-8-(Bpopo)-N-

akeTvAOyovavivig (45).

50Ac

@a3
H8 l H2"4" Hpa.b',5"

" 1 s S

- y boow gy Yoy y gv y
T : I T = T T = T = = I = ml T = ‘|'\

10.0 5.0
ppm (1)
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OEQPHTIKO MEPOZ-AMOTEAEZMATA-ZXOAIAZMOZ

"Exovtag e£acparicel o Bpoimpévo aviioyo g yovavivng 45 akolovbel 1
yvoot) avtidpacn Sonogashira pe didpopa TeEMKE aAKOVIOL VIO TNV aKkTVOBoAin
wkpokvpatov (Zymue 91). Xvykexpéva, n 7-(2°,3°,47,6 -tetpaxic-O-aketvro-f-D-
yAvKOTLPaVOLVA0)-8-Bpwpo-N>-akeTolo yovavivy (45) Swlveton oe Gvodpo N,N-
duebvrogopuapidio (DMF), mpocbétoviog 10 KATAAANAO OAKUVIO, TO TETPAKIC-
Tprpaivolopmo@opiko maArdolo Pd(PPhs)s og kataddt, Cul og cvykotodvTn, Kot
v EtsN ¢ Bdon kot ot cvvéyeln aktivoforodvton pe pukpokdpota o 200 Watt,
yioo 8 Aemtd otovg 80 °C (Firth et al, 2006). Metd to mépag g avtidpaong (TLC),
ATOLAKPHVETOL 0 SLADTNG VIO KEVO Kot aKOAOLOET KaBAPIGOG TV VTOAEIUHOTOV GE
oA ypopotoypapiag (silica gel) vo migon, ondte maparapPdvoviot ta extBvunTd

poiovta 46a,p e avomomrtikn arodoon 56%.

- N N
OAg OAc
O — @] —
: Ow’* PAPPhgl, RO ‘ OWN
L A
LALO N\< Pd(PPhz)4, RC CH A N

8 min, 200 Watt MW 4&_&?50:‘\5;

5% )

Xyqpa 91

To tehikd o1Ad10 TG cvvOeTIKNG Topelag amoTeAel 1 AMOTPOCTAGIO TOV
evooewv 460,f pe katepyacio tovg pe pebavorikn appmvia (Neilson kor Werstuik
1971) (Zynpa 92), omdte Aopfavovtar to TeEMKd N7 mopavovoukAeolITikd ovaioyo

™G yovaviving 47a,p pe mold karég amodocels 90% wor 88% avrtictorya.

118

Institutional Repository - Library & Information Centre - University of Thessaly
17/10/2023 12:06:37 EEST - 167.114.118.212



OEQPHTIKO MEPOZ-AMOTEAEZMATA-ZXOAIAZMOZ

NHA¢
I[N/QN
OAc
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: o N MeBavoAikr
Ao N~y Auuwiia
46(1,& O(‘\L- \\
R
wre—)
e
Xyqpa 92
Evdewctikd mopatifetor to  @pdoupa

NH,
HN J\\
N
OH
O —
& N
HO
HO N~y
88-90% \\
R

m¢g  7-(B-D-yAvkomvpavolvro)-8-

[(parvvro)aBvvovro]yovavivng (47a) oto mapokdto oynpa 93.

NH,
{2
HN Ny 3
OH 6
) ¢} —4 [enken)
4 65’ o ﬁ/([\] 9
HO 1 N7
HO >
3 OH 8
4700 \\
Fhenyl
H3' H2'HE'
H1" J
o ! W o
N o = = =W
8 B R 8 8§ &
T T T T I T T T T I T T T T I T T T T I T T T T I T
7.0 6.0 5.0 4.0 3.0
ppm (t1)
Xyqpae 93

¥10 oynpa 94 mov axolovbei mapovoidleran

Y10. TOL TVPOVOVOVKAEOLITIKA avaAoya TG Youavivng.
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OEQPHTIKO MEPOZ-AMOTEAEZMATA-ZXOAIAZMOZ

NHAc
HN
OAc
o)
AcO AcO
AcO
‘ OAC™ OAC AcO
1
i
NHAc NHAC
HN/QN HN/Q
OAc
O — —
0 N
AcO N 7/ AcO
AcO AcO
460, OAc \
L, \
. R
iv
NH;,
o R %4@
HN TN
OH A < >
o — BR :§
0 N
HO /
HO N
47('11'3 OH \\
R
i) ZIAUNlwpévn Baon,CH3CN, SnCl, r.t.
i) NBA, CHCI3, 65°C
i) DMF, EtgN, Cul, Pd(PPh3),, RC=—CH
iv) MeBavoAiki Appwvia
Xyfqpo 94
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OEQPHTIKO MEPOZ-AMOTEAEZMATA-ZXOAIAZMOZ

I1.5.3 Avrikapkiviki] Kot avTiiky] opdon Tov C8-aikdvoro TupavovovKAEOSITOV

™G adevivng 42¢ ,43a-0 Kan TG yovavivng 47,

Metd Vv emroy] OAOKANP®GON TNG OLVOEONG TOV EVAOCEMV-CTOYWOV
€€ETAOGTNKE 1 OVTIKOPKIVIKY] TOVG OPAoT| GE TEWPAOTA TOV TPOYUATOTOMONKAY GTO
epyaotplo loroyiag ko XnueoBepaneiog tov Ivotitovtov latpikng Epsvvag Rega
oto Béhylo. Zvuykekpipéva, eEetdotnke 1 Poloyikn dpdon twv 42¢ ,43a-0 ko 47a,p
(mivakag 6). Ot evioelg aloloyndnkav yio TV KOTTOPOGTOTIKY TOVG dpAct Evavtl
TOV  TOAMOTAUCIOGUOD TGOV  KOPKIVIKOV  Kuttdpov  Aevyouiog (L1210), tov
avOpodnivov  T-Aeppokvttdpov (CEM), xobobg emiong kot tov oavOpdmvov
TPaMMKOV KapKivikov kuttdpov (HeLa). Onwc mpokdmtel amd ToV TOpaKAT®
nivaka 6 Kopio veoon TOco amd TNV GEPd TG adeVivig 060 Kol amd TV GEPE TG
yovovivng dev  gppdvice afloonuelwt avactodtiky Jdpdomn  extdg amd  Tov
npootatevpévo voukieolitn 42e g adeviving (ICsp 1.2-3.0 uM) mov epedvioe
TopOUOLO. OVOGTAATIKY dpdon pe avtiv g 5-pBopoovpaxiing (1Cso 0.33-18.0 uM)
EVovTl TV KLTTApoV Agvyoupiog moviikov (L1210), tov avOpdTvov AEUQ®UOTOG
(CEM) kabdg Kot TV avOpOTIVOV KOPKIVIKOV KOTTAPOV TOV TPOXHAOL TNG UNTPOS
(HeLa). Tw v ektiunon g KLTTOPOTOEIKNG Opdong  ypnolwomomnke 1
napapetpoc 1Cso, M omoior avVIITPOSOTEVEL TN GLYKEVIPMOOT] TOL (QAPLOKOV TTOV
QTOLTEITOL Y10 TV OVOCTOAN TNG KLTTAPIKNG avanTuéng katd 50%. Ou véeg evioelg
peleTONKOV ©OC TPOG TIS AVTIKES TOVG 1010TNTEG évavtt dpdpov DNA kot RNA

10V, YOpiG OLLMG VO, TOPOVGLAGOLV KATOL0 EVOLAPEPOLGA dPdon).
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OEQPHTIKO MEPOZ-AMOTEAEZMATA-ZXOAIAZMOZ

IMivakag 6. Avactoitikny dpdon tov evocewv 42¢ ,430-0 ko 470, évovit Tov

TOAAATAQGLOG OV TV KuTTtdpwv L1210, CEM kot Hel a.

ICsp (LM)

L1210 CEM HelLa

MPOION

29+00 1.2+0.2 3.0+0.7

> 250 > 250 > 250
‘\\ A('Z{r
”0% {
HO = N > 250 > 250 > 250
430 \\
N 4_’.*{
OH \W\/;[
Ho on " > 250 > 250 > 250
43y \\
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OEQPHTIKO MEPOZ-AMOTEAEZMATA-ZXOAIAZMOZ

OH

o > 250 > 250 > 250

O%&(
/&/ i
HO N/
HO > 250 > 250 > 250

OH

Ol > 250 > 250 > 250

5-®0Bopoovpaxiin 0.33+0.17 18+5 0.54+0.12

‘Exovtag olokAnpdoet OAEG TIG TMEPOAUOTIKEG TOPEIEG TOV EVACEMV OTN
OLYKEKPIUEVN SloTtpiPn Kot pe oTOY0 TNV €5QYMYN GLUTEPACUATOV Yoo TN OYEoM
YNUIKNG  SouNG-PloAoyikng dpacTikOTNTag, Kpidnke evolagépovsa mn cOlevén pe
TEMKG OAKOVIO, KO TIC ETEPOKVKAKES PAoelg S-tmwdoovpakiin kot 8-Bpmpoadevivn
YW VO GUYKPIVOLUE TNV OVOGTOATIKY TOVG OpAom HE TN OpAcn T®V OVIIGTOL®V
TLPAVOVOVKAEO ITIKAOV avadAdy®V TG ovpakiing 17a kot adevivng 43p mov épovv o
010 TeAIKO aAKkOVIo. ZTo oynuo 95 mov akoAovBel anewovifetor 1 cvvOeTIK) TOPEiDL
™me 8-eawvvioatdvvuro-ovpakiing (49a), 8-(4-pebvio@arvoro)aibuvoro-ovpakiing
(49B) kar 8-parvvroaifvuvoro-adevivng (51).
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OEQPHTIKO MEPOZ-AMOTEAEZMATA-ZXOAIAZMOZ

0 0 P R
1 7
HN HN

. |
0 N o~ "N
H H
48 49
71-73%

i) DMF, EtzN, Cul, Pd(PPhg)s, RC=CH,
MW (2001V), 15 min, 40°C.

N, NH3

@EH —— @E =)
N NN
50 Y|
40%

i) DMF, EtzN, Cul, Pd(PPhg)s, PhC=CH,
MWV (200WY), 6 min, 60°C.

Xyqpa 95

I1.6 XHvOeon Tov CS5-vmokateoTNUEVOV VOUKAEOPAGEMV TS OVPUKIANG KOl TG

C8-vmokateotnuévng voukieofdong g aoevivig

I11.6.1 Xdvleon tmg 8-¢awvvroorBvvoro-ovpokilng (49a) wkm g 8-(4-
pebvro@arvoiro)aBvvoro-ovpaxiing (49p)

H 5-uwdoovpokiin (48) dwddetor oe dvvdpo N, N-duebvriopopuapidno
(DMF), mpootifetar 1o kotdAinio aAikvvio, o Pd(PPhs)s o¢ kataidtg, o Cul og
ovykataAvtng kot n EtsN og Pdon kot otn ovvéyeln oxtivofolodvtor e
ukpokvpota og 200 Watt, yua 15 Aentd otovg 40 “C (Petricci et al, 2003). Metd to
népag g avtiopaong (TLC), amopakpivetor o SoAdTNG VIO KeEVO Kol akoAovOel
Kaboplopog tov vroAsippatov o€ oA ypopotoypaeiog (silica gel) vrd mieon,

ondte moporapfavovral ta extbvuntd mpoiovia 49a (73%) ko 498 (71%).
11.6.2 ov0eon g 8-@arvvroarOvvvro-adevivg (51)

H 8-Bpopoadevivny (50) daivetar oe dvvdpo & N,N-dtpuebvrlopopuopidto

(DMF), mpootibeton 10 TeEMKO akpaio aikvvio, o Pd(PPhs), g kataivtng, o Cul mg
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OEQPHTIKO MEPOZ-AMOTEAEZMATA-ZXOAIAZMOZ

ovykatoAvTng Kot 1 EtsN og Bdon kot ot cuvéyeia aktivofoleital pe pkpokdpoTo
oe 200 Watt, yua 6 Aemtd otovg 60 “C (Petricci et al, 2003). Metd 1o mépag g
avtiopaong (TLC), amopakpdverar o S10AvTng V7O KEVO Kot akolovbei kabapiopog
Tov vmoieippatog oe omAn ypouatoypaeiag (silica gel) vmd wieom, omoTe

naporopBdavetor to emtBounto mpoiov 51 pe amddoor 40%.

Y10 oyfua 96 mov akolovdei mapotidevron evdewticd ta pdopato 'H NMR tov

svoemv 49a ko 51.

MSOd6

prenyl

s L

00'L <

ppm (t1)
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NH,
6 7 DMS0-d6
5 N
1 N)\/l[ |\ N—
2 k\N 9N:8 ( )
4 4
3
51
Fheryl
H2
N
NH U L
L " Yy “ u
— ooy Y
o = NN =
2 8 @2
T T T T I T T T T I T T
10.0 5.0
ppm (t1)
Xyqpo 96

I1.6.3 AvTikopKiviKy] Kot avTiiky] 0pdon Tov evaceov 490, kot 51

‘Exovtag olokAnpwoetl v ovuvleon tov tedevtainv otoymv eetdotnke n
OVTIKOPKIVIKY] TOVG Opdon 6€ TEPAUTO TOV TPOYHOTOTOWONKAY GTO €PYAGTHPLO
IoAoyiag ot XnpewoBepaneiog tov Ivetitovtov latpikng Epesvvag Rega oto Béhyro.
Yvykekpéva, eEetdotnke 1 Proroyikn dpdon tov 49a,p kot 51 (mivakog 7). Ou
evooelg  alohoyndnkav ywoo TNV KLTTOPOOTOTIKY) TOVG Opdorm  £€vavil  TOv
TOAMOTAAGLOGUOD TOV KOPKIVIKGOV Kuttdpmv Aevyapiog (L1210), tov aviporivev
T-Aeppoxvttapov (CEM), kabohg emiong kot tov  avOpdTvev TpoymMKOV
Kapkwik®v kuttapov (HeLa). Onwg mpokdntel amd tov mopokdto wivaka 7 tnv
KOADTEPT aVOOTOATIKY Opdor eupavice N évaon 51 (1Cso 4.2-10.0 uM) mapopotag pe
avtv ¢ 5-pBopoovpaxiing (ICsp 0.33-18.0 uM) évavtl TOV KUTTAPOV AEVLYOLUIOG
novtikov (L1210), tov avOpodmivov Aeppouatog (CEM) kabmg kot tov avOpdmvov
KOPKIVIKOV KLTTAp®V Tov Tpayniov tg pnqtpog (HeLa). Mo v ektipnon g
KUTTOPOTOEIKNG  Opaong  ypnowwomombnke n  mapdpetpog  1Csp, m  omoia
AVTITPOCHOTEVEL TY| GLYKEVTIPMGT] TOV PAPLOKOV TOV OTTOLTEITOL Y10, TNV OVAGTOAN TNG

KUTTOPIKNG avarnTuéng katd 50%. Ot véeg evadoelg HEAETONKAY MG TPOS TIG OVTIIKES
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OEQPHTIKO MEPOZ-AMOTEAEZMATA-ZXOAIAZMOZ

Toug W10 Teg Evavtt daopwv DNA kot RNA 1dv, yopic Opmg va mopovsidcovy

Kamowa evolapépovoa dpdon.

MMivakag 7. Avaotoktikiy Jopdon towv evocewv 49a,p xor 51 évovit 1tov
TOAAMATAQGLOG 0D TV KuTTtdpwv L1210, CEM kot Hel a.

3 ICs0 (LM)
IPOION
L1210  CEM HeLa
O
Z
E\ | 129+6  113+24 7115
0 N
H
49
O
Z
';N\ | >250 1050 11242
o} N
H
49p
NH,
NP N
i \>%© 59+55 42+08 10%3.0
M
21

5-®0Bopoovpaxiin 0.33+x0.17 18+5 054+0.12
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MNEIPAMATIKO MEPOZ

I11. IEIPAMATIKO MEPOX

I'evikéc mapatnprioceg

Olo 1o eumopikd  Owbéciuo  avidpaoctiple VYNNG KabBapodTnTog
¥pNoworomdnkav g eiyav, yopic meputépw Kobapiopd. O avtidpdoels rafov
YOpa VIO adpovn atudésEapa aldTov. Xg avIOPACELS OV ATUITOVGAV AVLOPES
ovvOnkeg, N ERpavon tov yvolikdv £yve og kKAifavo o Oepuokpacio 200°C yo 8

OpPEC.

Xpopotoypagio rentic otofadag (TLC: Thin Layer Chromatography)

Mo mmv mopoakoiovBnon g mopeiag TOLg YPNOLLOTOMONKAY EUTOPIKE
dwbéoyeg mhakeg TLC emkaivppéves pe silica gel 60 F254 (méyovg otifadag 0.20
mm) Kot 0 EVTOTIoUOC TV KNAS®V &ywve pe Aauro UV, yio evOGELS TOV amoppopodV
OTNV TEPLOYN] TOV VIEPLDOVS, EVA Y10 OGEC OEV ATOPPOPOVV, 1| EULPAVIOT EYIVE UE

yeKaopo pe dtdAvpa Betikov o&€og 30% kat OEppavon).

Xpopatoypo@io oTAANG

H ypopatoypaeio otiing vad mieon (flash column chromatography),
emrevydnke pe v ecaymyn oépa VO mieon evidg OTANG TOKTOUEVNG UE
npocpopntikd viwkod Silica gel 60 (230-400 mesh) tng etapiog E. Merk xat ot
dATEG €KAovong NTav KabBapodTnToS EUTOPion Kot amooToONKaY ApESMS TPV TN

¥PNOT TOVG.

Métpnon g OnTIKIG EVEPYOTNTOS
Ov petprioelg ¢ yoviog oTpoehg Tpoypatomombnkay o Beppokpacio

neppdArovtog pe ) Ponbeia morwcipéTpov, Tomov Autopol I.

D aopato VTEPLOOOVS OKTIVOBOALGS

Ta eacpoto vIep®OOVs aKTVOPoAlng EANEONCAY GE PAGLATOPMOTOUETPO,
tomov PG Instruments Ltd. O poplakdg cuvieleotng amdoPeong &, TPOodopiGTNKE
ano v e&icmon
e=log (lo/1)/(Cxd)
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MNEIPAMATIKO MEPOZ

6mov log (lo / 1) = omtkn} mukvOTNTOL PETPNUEVN OTO HEYIOTO TNG OTOPPOPTONG
Obmax)
C = ovykévrpmwon g ovoiag oe mol/L

d = uMkog kvuyeLidag oe cm

®daopara NMR

Ta ¢@dopoto NMR kataypdonkav oe @ocpotopetpo tomov: o) Bruker
AMB300 pe cuyvotnTa suvtoviopod to 300.1 MHz yia toug muprveg *H kat 75.5 MHz
yia: Tovg moprjveg °C kon B) Bruker AM400 pe cuyvétno svvtoviopod to 400 MHz
yia Tovg mopfiveg “H kat 100 MHz yw tovg moprveg 2C. Ot Sevtepropévor drodvteg
(CDCl3, MeOD-d4, DMSO-d6) ntav vyniic kabapdmroag Kot o€ OAEC TIg
TEPIMTAOGELG YPNOOTOMONKE E0MTEPIKO TPOTLTO AVOPOPAS TO TETPAUEOVAOGIAGVIO
TMS. Ot tég ymuikng amoppoéenong oivovtar oe ppm (3), evd ot TWEG TV
otabepav cvlevéng oe Hz. o v moALATAOTNTA TOV KOPLO®OV XPNCLOTO|ONKoV
ta Topakdto ooufora: (br s) evpeia, (S) amAn, (d) dumdy, (t) Tputhn, (M) moAlomAx,
(dd) duAn dumAdv, (-AB) yuo vt TOTOL AB.

®daopata palog

O1 petpnoelg patog Eywvav oe pacpotopetpo tomov Thermo Quest Finnigan
AQA ka1 n ypnoponotovpevn pnéBodog ovicpov nTov d1d yekacspov (electron spray
ionization ESI).

IIpocdoropiopog Tov onpeimv TEemg
Ta onuelo ™MENG TOV U1 VYPOCKOTIKMY GTEPEDV KATOYPAPNKAY GE OPYOVO

Mel-Temp Apparatus kot dev givat dStopdmpéva.

YVOKEVES MIKPOKVIATOV

Olo T mepdpato mov d1e&yncay Vo PIKPOKVLLTO TPAYLOTOTOMONKAY GE
ovokevn pukpokvpdtov: o) CEM-Explorer kar CEM Discover mov Aettovpyei oe
ocvuyvotnta 2,45 GHz pe cuveyn dvvaun axtivoPolriag amo 0 ewg 300 Watt pe péyiot
ekmeumopevn woyd tov 300 Watt ko péyiom exkmepndpevn micon tov 250 PSI, B)
owtoko KAPavo (Toyotomi poviéro No: MM720CMF(W)) pe péyiotm ekmepmopevn
oL tov 700 Watt.
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Efpavon suivt@v

Oleg ot avtdpdoelg mov mepteAdpufavay dvudpovg OADTEG 1| OLGIES
evaioOnteg omv atpodcealpa EAafav yopa vrd adpavi otpdceapa afdtov. To
axeTovitpilo kot to N, N-0tuefvAo@opuapidlo amrootdydnkoy vrepdvm vopLdiov Tov
acPecTiov Kot TO amOSTAYUN GVAAEXONKE GE PLAAN Le pHoploKd KOGKIVAL 4R, dmov xau
amoOnkevtnke. To yYAopo@opo amootdydnike vepavm TeVToEeldiov ToLV POGPAPOV
KOl TO OmooTaype GUAAEYONKE ot OuaAn pe poplokd kookwa 4A, omov ko
aroOnkevtnke. H pebavoin amootdybnke vrepdvo peboediov tov payvnoiov kot 1o

omdoTaypa GUAAEONKE oE PLOAT pe popuakd kookwa 3A, 6mov kot amobnkevTKe.

X101 ELOKY] avadivon
Ot  otoyelokéc OovoOADGES TV OLCWOV  &yvav  PE TN YPNom
OVTOUATOTOUEVOV ovaAvTdv TG etoupiog Perkin-Elmer 2400 (% mpoodiopioudg C,

H, N, S, Cl ko Br) kot ot Tyuég xopaivovtot og €6pog = 0.5% tov Oempntikdv.
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I11.1 ZovOeon Tov C5-aloyovopévmv Topavovovkieollt®dv TS ovpakiing (3a-o7T)
1-(27,3",47,6"-Terpaxic-0-axeTvro-f-D-yhokomvpavolvro)-5-1wdoovpakiin (2a)

H epmopwca dwbéown 1,2,3,4,6-nevrokic-O-axetvio-D-yAvkomvupavoln (1)
(19, 2.56 mmol), pe v mopyudky Pdon S-twdoovpakiin (852 mg, 3.58 mmol),
dwwAvovtar oe  Gvudpo aketovirpido (CH3CN) (12.6 mL), mapovciac ToL
e&opebvrodiciralavioo (HMDS) (937 ul, 4.44 mmol), kabdg Kot KATAALTIKAG
nocodtrag ocaxyopivng (29.3 mg, 0.16 mmol) kot pe ™V mpooONKN TOL
prpbopopedavocovipovikon Tpipedvroctivrectépa (MesSiOSO,CF3) (647 ul, 3.58
mmol) aktvoforovvtar pe pukpoxvpota og 100 Watt yio 3 Aentd. Metd to mépag g
avtiopaong (TLC), to piypa yoyxeton og Ogppokpacio dopatiov, E0vOeTEPOVETAL LIE
kopeopévo odAvpae NaHCO;3; ko exyviiletar pe CHLCl,. H opyovikny @dom
Enpaivetar pe dvudpo NaSOs kot 0 d10AVTNG amopakpvuveTal vd Kevo. Akolovbet
KaBaplopog tov vroleippotog oe otqAn ypoupatoypoeiog (silica gel) vmo mieon,
YPNOUOTOLDVTOAG G SLOADTN £KAovoNG To Vot o&ikdg abvieotépag / n-eEavio
5:5, omote maparapPavetar to emtBounto mpoiov 2a (1.16 g, 80%) e kitpvn appmon
von. Rf = 0.18 (0&wdc abvrestépag / n-eEavio 5:5).

[a]o?*=-3.0°  (c=0.11, yYAh®popdppio)

Amax 270 nm (e = 6532)

ESI-MS (m/z): 569.3 (M+H")

Ytoyyetokn Avaivon: (CigH21IN2011) C, H, N

Ymo). (%) C:38.04 H:3.72 N:4.93

Evp. (%) C:37.95 H:3.88 N :5.10

'H- NMR (400 MHz, CDCl5)

§8.30 (br s, 1H, NH), 7.62 (s, 1H, H-6), 5.89 (d,1H, Ji-» = 9.5 Hz, H-1"), 5.35 (t, 1H,
Jp3 = J34-= 9.4 Hz, H-3"), 5.16-5.11 (m, 2H, H-2", H-4"), 4.32-4.09 (m, 2H, H-6a’,
H-6b"), 3.90 (m, 1H, H-5), 2.10, 2.07, 2.03, 2.02 (4s, 12H, 40Ac).
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1-(p-D-TI'hwkomvpavolvro)-5-tmdoovpakiiny (3a)

AtdAopo g évaong S-twdoovpakiing 2a (569.3 mg, 1 mmol) ce peboavoikn
appovio (kopeopévn otovg 0°C, 56.0 mL) avadevetor yuo 12 dpeg oe Oeppokpacio
dwpatiov. O S10ALTNG amopaKpHVETOL LTTO KEVO, 0mdTe Tapoiappdvetal to embountd
npoiov 3a (357 mg, 89%) wg dypwpo éloro. Rf = 0.35 (o&wdg abvrieotépag /
uebovoin 9:1).

[a]o?=+2.0°  (c=0.50, pebavorn)

Amax 269 nm (g = 5044)

ESI-MS (m/z): 401.2 (M+H")

Ytoyyetakn Avaivon: (C1oH13IN207) C, H, N

Ymo). (%) C :30.02 H:3.27 N:7.00

Evp. (%) C:2993 H:343  N:6.88

'H- NMR (400 MHz, CD;0D)

§ 8.12 (s, 1H, H-6), 5.50 (d,1H, J;» = 7.9 Hz, H-1"), 3.87-3.70 (m, 2H, H-2", H-4"),
3.54-3.45 (m, 4H, H-3", H-5", H-6a’, H-6b").

3C- NMR (100 MHz, CD;0D)
0 160.34, 150.35, 145.20, 83.44, 80.11, 77.54, 72.33, 69.90, 68.59, 61.55.
1-(2,3",47,6"-Terpaxig-0-akeTvro-f-D-yhvokomvpavolvro)-5-¢pBopoovpaxiin (2B)

To mapdywyo g S-@Bopoovpaxiing 2B ovvtifetor and 10 cdkyapo 1
aKoAoVOOVTOC TNV 1010 TEPAUATIKY S1001KOGI0 TOV TEPLYPAPETAL Yio T GVVOEST] TOV
npoidvtog 2a amd v évoon 1. To mpokvmtov £lato Kabapileton pe ypopatoypoeio
omANG vd 7ieon, YPNOUOTOIOVINS MG OWAVTN €kAovong To cvoTNUo 0&KOG
aBvreotépag / n-ggavio 5:5, omote maparapPdvetor o embountd mpoiov 2p (849
mg, 72%). Ta QacpoTooKoTIKG dedopéva TG Evoons 2P sival oe cuup@vio pe avtd

nov avagépoviol oe debvr Piploypapio ( John Wiley & Sons, Ltd. 1996).
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1-(p-D-TI'hwkomvpavolviro)-5-¢Bopoovpaxiin (3)

To mapdywyo g 5-pBopoovpakiing 3p ocvvtibeton and v évoon 2B
aKoAoVOOVTOG TNV 1010 TEPAUATIKY S1001KAGI0 TOV TEPTYPAPETAL VIO T GVVOEST] TOV
npoidvtog 3a. O JAvtng amopakpOVETOL VIO KeVO, OMOTE TOPUAAUPAVETOL TO
emBounto mpoidv 3P (249 mg, 85%) wc Aevkd oteped. Ta PUGUATOCKOTIKA dESOUEVOL
™mc évoong 3P eivat oe cupeovia e avtd Tov avagépoviat o d1ebvn Biproypapia (

John Wiley & Sons, Ltd. 1996).
1-(2,3",47,6"-Terpaxig-0-akeTvro-f-D-yhvkomvpavolvro)-5-yhopoovpaxiin (2y)

To mapdymyo g S-yAwpoovpakiing 2y ovvtifetor amd 10 cdkyapo 1
aKoAoVOOVTOC TNV 1010 TEPAUATIKY S1001KOGI0 TOV TEPTYPAPETAL Vi T GVVOEST] TOV
npoiévtog 2a amd v évoon 1. To mpokvmtov £lato kKabapileton pe ypopatoypopio
omAng vrd mieon, YPNOOTOIDOVING O OADTN £KAOVONG TO CVOTNUA 0EIKOG
atBvreotépag / n-e&avio 5:5, ondte maporopfaveral to emxtBountd mpoiov 2y (965 mg,
79%). To UOUATOGKOTIKG HESOUEVA TG EVOONG 2Y EIVOL GE GULLEMVIOL LE OVTE TOV

avoeépovtal o debvn Piloypapia (Khan et al, 2001).
1-(p-D-TI'hkomvpavolvro)-5-yAmpoovpaxiin (3y)

To mapdywyo g S-yAwpoovpakiing 3y ovvtifetor amd v éveoon 2y
aKoAoVOOVTOG TNV 1010 TEPOAUATIKY S1001KOGI0 TOL TEPTYPAPETAL Vi T GUVOEST] TOV
poiovtog 3a. O dAVTNG omopaKpOVETOL LT KEVO, OMOTE TOPUAUUPAVETOL TO
embounto mpoidv 3y (273 mg, 88%) wg dypopo éiao. Rf = 0.22 (o&wkdc
atBvreotépag / pebavorn 9:1).

[a]p?=+1.0°  (c=0.11, pebavorn)

Amax 274 nm (g = 7220)

ESI-MS (m/z): 309.8 (M+H")

Ytoyyetokn Avdivon: (C1oH13CIN,O;) C, H, N

Yroh. (%) C:3891  H:4.25 N :9.08
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Evp. (%) C:3941 H:4.45 N :9.23

'H- NMR (400 MHz, CD3;0D)

9 8.03 (s, 1H, H-6), 5.53 (d,1H, J;-» - 8.3 Hz, H-17), 3.87-3.70 (m, 2H, H-2", H-4"),
3.55-3.45 (M, 4H, H-3', H-5", H-6a’, H-6b").

C- NMR (100 MHz, CDs0D)
6 159.09, 149.76, 137.80, 108.61, 83.55, 80.07, 77.47, 72.28, 69.91, 61.58.

1-(2°,3",47,6"-Terpaxig-0-axkeTvro-f-D-yhokomopavolvro)-5-Bpopoovpakiin (26)

To mapdywyo ™™g 5S-Bpopoovpakiing 26 ovvtiBetar amd 10 cdkyapo 1
aKolovOdvTog TNV 1010 TEPAUATIKY S1001KaGi0 TOL TEPLYPAPETAL Yl T GVVOEST) TOV
npoiévtog 2a amd v évoon 1. To mpoxvmtov £lato Kabapileton pe ypopatoypoeio
oTANG Vrd Tieon, YPNOOTOIOVINS MG OWAVTN E€kAovong 1o cHoTUo 0&IKOG
aBvreotépag / n-egavio 5:5, omdte maparapPdvetor To embountd mpoiov 26 (934

mg, 70%) pe Aevkn aep®ddn ven. Rf = 0.25 (0&ikog arbvreotépag / n-e&avio 5:5).
[a]p?=-1.0°  (c=0.11, yApopdppio)

Amax 275 nm (g = 7551)

ESI-MS (m/z): 522.3 (M+H")

Ytoyyerokn Avéivon: (C1gH21BrN,O11) C, H, N

Yrol. (%) C:41.47  H:4.06 N : 5.37

Evp. (%) C:4125 H:438 N :5.51

'H- NMR (400 MHz, CDCl5)

§8.26 (br's, 1H, NH), 7.64 (s, 1H, H-6), 5.82 (d,1H, J;» = 9.4 Hz, H-1"), 5.39 (t, 1H,
Jy 3= Jy 4= 9.4 Hz, H-3"), 5.18-5.09 (m, 2H, H-2", H-4"), 4.31-4.11 (m, 2H, H-6a’,
H-6b"), 3.93 (M, 1H, H-5"), 2.11, 2.06, 2.02, 2.01 (4s, 12H, 40Ac).
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1-(p-D-TI'hwkomvpavolvro)-5-Bpopoovpakiin (36)

To mapdywyo tng 5S-Bpopoovpaxiing 36 ocvvtifetor amd v évoon 20
aKoAoVOOVTOG TNV 1010 TEPOUATIKY] S10OKOGI0 TTOL TEPLYPAPETAL Y10l TN GVVOEST) TOV
npoiévtog 3a. O JAVTNg amopakpOVeETOL VIO KeVO, OMOTE TOPUAAUPAVETOL TO
emBounto mpoiov 36 (319 mg, 90%) wc maydpesvoto €loto. Rf = 0.31 (o&wkde
atfvreotépog / pebavoin 9:1).

[a]p?=-2.0°  (c=0.11, uebavorn)

Amax 276 nm (g = 4280)

ESI-MS (m/z): 354.2 (M+H")

Ytoryelokn Avaivon: (C1oH13BrN,O7) C, H, N
Yroh. (%) C:3401 H:371 N:7.93
Evp. (%) C:3421 H:361 N:8.06
'H- NMR (400 MHz, CDs;0D)

811 (s, 1H, H-6), 5.53 (d,1H, Ji » - 8.4 Hz, H-1"), 3.87-3.70 (m, 2H, H-2", H-4"),
3.54-3.46 (M, 4H, H-3", H-5", H-6a", H-6b").

%C- NMR (100 MHz, CD;0D)
0 149.99, 140.31, 96.60, 89.88, 83.55, 80.09, 77.50, 72.31, 69.89, 61.56.
1-(27,3",47,6"-Terpaxic-0-axeTvro-f-D-yhvkomrvpavolvro)ovpakiiy (2€)

To mapdywyo g ovpokiing 2& cvvtiBetar and to chkyapo 1 akorovBmvtag
TNV 1010 TEPAUOTIKT SLodIKAGIo TTOL TEPLYPAPETAL Vi TN GVVOEST] TOVL TPOTOVTOG 20
arnd v évoon 1. To mpokdntov oo kabapileTon pe ypopaToypapio. GTHANG VIO
Tieon, YPNOWOTOIOVTUC MG OOAVTN £KAoOVGNG TO cvoTNUe 0EKOG abviestépag / N-
eavio 5:5, omdte moporopfavetar to emBountd mpoidv 2¢ (829 mg, 73%). Ta
(QOCUOTOOKOTIKG dgdopéva TG évoong 2& eival o€ oup@ovio HE oVTE OV

avoeépovtal o€ debvn Piploypapia ( John Wiley & Sons, Ltd. 1996).
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1-(p-D-TI'hwkomvpavolvio)ovpakiin (3g)

To mapdywyo g ovpakiing 3¢ cuvtiBeton amd v évoon 2& akoAovdmvTag
TNV 1010 TEPAUOTIKT SLOSIKAGI0 TOL TEPLYPAPETAL Y10 TN GUVOEST] TOL TPOiIOVTOG 3d.
O dAVTNG amopaKpOVETOL VIO KeVO, omoTe TapalopPdavetat to embountd mpoiov 3¢
(239 mg, 87%) wg Aevkod oteped. Ta pacpatookomikd dedopéva TG Evoong 3€ givat

o€ CLUE®VIN HE aVTA TOL avapépovTal oe debv Pipioypapio (Huston et al, 1930).
1-(2,3",47,6"-Terpaxig-0-axkeTvro-f-D-yhvkomvpavolvro)-5-

TprpOopopcOvrioovpaxiin (207)

To moapdymyo g 5S-tprpbopopebvioovpakiing 26t ocvvtibetor ond to
oducyapo 1 akorovBdvtag TV 1010 TEWPAUATIKY S0dIKAGI0 TOV TEPLYPAPETOL YL TN
ovvBeon tov mpoidvtog 20 and v évoon 1. To mpokdntov éhato kabopiletor pe
YPOUATOYPOQIOL GTAANG VIO Tieon, YPNOWOTOIOVTAG MG OlAVTH £KAOVONG TO
ovomua o&ikdg atbviestépag / n-e€avio 5:5, ondte maparappdvetor to emBvunTd
npoiov 26t (980 mg, 75%) pe Aevkn appdon ven. Rf = 0.31 (0&ikdg abvieotépag /

n-e&avio 5:5).

[a]p?=-2.0°  (c=0.11, YAwpopdppiio)

Amax 256 nm (g = 5933)

ESI-MS (m/z): 511.3 (M+H")

Ytoyyetokn Avdivon: (CioH21F3N2011) C, H, N

Yrol. (%) C:4471  H:4.15 N : 4.93
Evp. (%) C:44.93 H:3.98 N:5.20

'H- NMR (400 MHz, CDCl5)

§8.32 (br's, 1H, NH), 7.80 (s, 1H, H-6), 5.86 (d,1H, J1-» = 9.4 Hz, H-1"), 5.42 (t, 1H,
Jp3 = J3 4 = 9.4 Hz, H-3"), 5.20-5.08 (m, 2H, H-2", H-4"), 4.30-4.11 (m, 2H, H-6a’,
H-6b"), 3.95 (m, 1H, H-5"), 2.10, 2.06, 2.03, 2.01 (4s, 12H, 40Ac).

1-(p-D-TI'hkomvpavolvro)-5-tproBopopeduvroovpakiin (361)

To mapdywyo g 5-tpipbopopedvroovpakiing 36t cvvtiBetar amd v Eveoon

261 akoAlovOaviag TV 1010 mEPApaTIKy O10d1KaGio. TOV TEPLYPAPETOL Yol T
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obvBeon Tov mPoidvtog 3a. O SlOAVTNG  OMOUAKPOVETOL VIO KeVO, OmoTE
nopaAappaveror To embounto mpoidv 36t (316 Mg, 92%) wg mayvpevoto éhato. Rf =

0.21 (o&ucog abvreotépag / pebavoin 9:1).
[a]p?=-2.0°  (c=0.11, uebavorn)

Amax 260 nm (g = 1378)

ESI-MS (m/z): 343.2 (M+H")

Ytoyyetokn Avaivon: (C1aHi13FsN20O7) C, H, N

Ymoh. (%) C:38.61 H:3.83 N:8.19

Evp. (%) C:38.83 H:3.66 N : 8.44

'H- NMR (400 MHz, CD;0D)

5 8.18 (s, 1H, H-6), 5.58 (d,1H, Ji » - 8.7 Hz, H-1"), 3.87-3.71 (m, 2H, H-2’, H-4"),
3.54-3.45 (m, 4H, H-3", H-5", H-6a", H-6b").

C- NMR (100 MHz, CDs0D)
6 149.55, 141.80, 123.81, 120.31, 105.23, 83.67, 80.20, 72.46, 72.31, 69.82, 61.44.

I11.2 HvOeon TV 0£10T0VPIVIKOV TUPAVOVOVKAEOSITIKAV aVUAGY®V

M1.2.1 Xbdvleon tov 9- f-D-mupoavovovkreoliTIK®V ovoidyov Tng 6-
NEPKATTOTOVPIVIG 6a-€ Kan TG 6-0g10y0vaVivS Ba-¢

6-Mepkanto-9-(27,3",4",6 -teTpaxic-O-akeTvro-f-D-yhvkomvpavolvro)Tovpivy
(50)

Ye ddhopa 6-pexamtonovpivng (507 mg, 3.33 mmol) oe dvvdpo CH3CN (14
mL) mpootibeton HMDS (871 ul, 4.13 mmol), (NH4)2SO4 (149 mg, 1.13 mmol),
TMSCI (1 mL, 8.23 mmol) kot caxyapivn (27.5 mg, 0.15 mmol) kot to TpokdmTOV
EVOLOPN UL OVOOEVETOL e KADETO YOKTHPO LLE ETAVOPPOT| Y10 5 DdPES VIO ATHOCPALPA
alotov. Apotov 1o piypa yiver dStoawyég, mpootifetan 1 1,2,3,4,6-neviokig-O-akeTuAo-
D-yAvkomvpavoln (4a) (1 g, 2.56 mmol) kot MesSiOSO,CF; (647 ul, 3.58 mmol),

Kol TO piypo g avtidpaong avadeveTol yio 3 emmALoV MPEG He KABETO YuKTHpO e
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enavappon otovg 110 °C. Metd to népoag g avtidpaong (TLC), To piypo yoyetol o
Bepuokpacio dopatiov, efovdetepmvetor pe kopeospévo OdAvpo NaHCO; ko
ekyvAiCetoan pe EtOAC. H opyavikn o@dorm Enpaivetor pe dvodpo Na,SO4 kot o
SAVTNG amopakpvveTal VIO KevO. AkoAovBel kaBopiGHdS TOV VTOAEIUNOTOS GE
oA ypopotoypapiag (silica gel) vrd mieom, ypnowwonoldviag ¢ OSlANT
éklovong 1o cuotnpa dyylopopedavio / pebavoin 9.8:0.2, omdte maporapfaverar to
embounto mpoiov Sa (840 mg, 68%) wg «itpvo €lao. Rf = 0.19 (9.5
Sy hwpopeddvio/0.5 pebavorn).

[a]o?=+10°  (c=0.25, YAwpo®dppto)

ESI-MS (m/z): 483.09 (M+H")

Ytoryetokn Avdivon: (CigH22N4O0S) C, H, N, S

Ymoh. (%) C:4730 H:460 N:11.61 S:6.65
Evp. (%) C:47.43 H:480 N:11.75 S:6.72
'H-NMR (300 MHz, CDCls)

§10.42 (br s, 1H, NH), 8.78 (s, 1H, H-2), 8.19 (s, 1H, H-8), 6.30 (d, 1H, J;-» = 10.2
Hz, H-1"), 5.44-5.29 (m, 2H, H-2", H-3"), 5.21 (t, 1H, Jg-4- = 9.9 Hz, H-4"), 4.27 (dd,
1H, Js 60 = 4.4 Hz, Jou g = 12.4 Hz, H-63"), 4.14 (dd, 1H, Js 6o = 2.1 Hz, H-6b"),
4.05 (m, 1H, H-5"), 2.06, 2.04, 2.03, 2.00 (4s, 12H, 40AC).

“C-NMR (75.5 MHz, CDCly)

0170.9, 170.7, 170.5, 169.4, 157.3, 142.9, 130.6, 126.2, 122.6, 79.6, 74.2, 72.4, 67.7,
66.2, 61.8, 20.9, 20.7, 20.6.
6-Mepkamto-9-(f-D-yhvkomvpavolvro)movpivy (6a)

Addopo g évoong Se (387 mg, 0.8 mmol) oe peBavolkr oppovia
(kopeouévn otoug 0°C, 44.6 mL) avadevetar yio 12 dpeg oe Oeppokpacio dopatiov.
O d1AVTNG amopokpvuveTaL VIO KeEVE, 0moTe TapalopPdaverot To embountd Tpoidv 6a

(174 mg, 69%) pe kitpvn aepmddn ven. Ry = 0.25 (8 dyylwpopeddavio / 2 pebavorn).

[a]p??=+8°  (c=0. 25, pebovoin)
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ESI-MS (m/z): 315.09 (M+H")

Ytoyyetakn Avaivon: (C11H14N4OsS) C, H, N, S

Ynol. (%) C:4203 H:4.49 N:17.82 S:10.20
Evp. (%) C:4184 H:431 N:1759 S:10.30
'H-NMR (300 MHz, DMSO-ds)

5 12.69 (br s, 1H, NH), 8.68 (s, 1H, H-2), 8.42 (s, 1H, H-8), 6.87 (d, 1H, J = 5.3 Hz,
OH ), 5.87 (d, 1H, Ji-» = 9.5 Hz, H-1"), 5.18-4.74 (m, 3H, 30H), 3.74-3.42 (m, 6H,
H-2°, H-3", H-4", H-5", H-6a’, H-6b").

¥C-NMR (75.5 MHz, DMSO-ds)
5158.0, 151.7, 145.3, 138.6, 131.9, 84.1, 80.2, 76.9, 72.7, 70.5, 63.7.

6-Mepkanto-9-(27,3",4",6 -teTpaxic-O-akeTvro-#-D-yaraxtomvpavolvio)wovpivy

(5B)

To mapdymyo ¢ 6-pepkantomovpivng 5P ocvvtiBetar and to chkyopo 4B
aKoAoVOOVTOG TNV 1010 TEPAUATIKY S1001KAGI0 TOV TEPTYPAPETAL Vi T GVVOEST] TOV
npoidvtog  S5a amd v €évoon 4a. To mpokdmrov €hao kabapileton pe
ypouatoypaeio. oTAANG vd mieon, YPNOWOTOIOVTAG MG O10ADT) EKAOVONG TO
ocvomua dtyAwpouedavio / pebovoin 9.6:0.4, omodte maporapfavetar to embountd
npoiov 5B (778 mg, 63%) wg kitpwvo €lato. Rf = 0.37 (9.5 dyyhwpouedavio/0.5
uebovoin).

[a]o??=+30°  (c=0.40, YAwpo@dp}Lio)
ESI-MS (m/z): 483.11 (M+H")
Ytoyyetokn Avaivon: (CioH22N40gS) C, H, N, S

Ymoh. (%)  C:4730 H:460 N:11.61 S:6.65

Evp. (%) C:47.08 H:449 N:1147 S:6.75
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'H-NMR (300 MHz, CDCls)

5 10.47 (br s, 1H, NH), 8.79 (s, 1H, H-2), 8.22 (s, 1H, H-8), 6.32 (d, 1H, Ji-» = 10.5
Hz, H-1"), 5.50 (m, 2H, H-2", H-4"), 5.26 (dd, 1H, Js 4- = 3.2 Hz, Jo-3- = 10.0 Hz, H-
3%, 4.26-4.11 (m, 3H, H-5", H-6a’, H-6b"), 2.19, 2.02, 2.00, 1.99 (4s, 12H, 40Ac).

C-NMR (75.5 MHz, CDCl5)

0 170.4, 170.3, 170.1, 169.5, 157.4, 142.1, 130.5, 126.8, 122.3, 79.8, 74.6, 72.1, 67.3,
66.6, 61.2, 20.7, 20.6, 20.1.

6-Mepkamto-9-(f-D-yalaktorvpavolvro)movpivy (6)

To mapdywyo g 6-pepkantomovpiving 6P cuvvtibeton and v évoon SP
aKoAoVOOVTOG TNV 1010 TEPAUATIKY S1001KOGI0 TOV TEPTYPAPETAL VIO T GVVOEST] TOV
npoidvtog 6a. O SoAvTNG amopakphveTol VIO KevO, OMOTE TOPUAAUPAVETOL TO
embounto mpoiov 6B (176 mg, 70%) pe xitpvn aepddn ven. Rf = 0.18 (8
dyhwpopedavio / 2 pebavorn).

[a]o?= -2°  (c=0.15, pebovorn)

ESI-MS (m/z): 315.10 (M+H")

Ytoyyetakn Avaivon: (C11H14N4OsS) C, H, N, S

Ymo). (%) C:4203 H:449 N:17.82 S:10.20
Evp. (%) C:4218 H:471 N:1759 S:10.28
'H- NMR (300 MHz, DMSO-dg)

§12.56 (br s, 1H, NH), 8.68 (s, 1H, H-2), 8.42 (s, 1H, H-8), 5.80 (d, 1H, Ji-» = 10.0
Hz, H-17), 4.81 (br s, 1H, OH), 4.49 (m, 2H, 20H), 3.79 (br s, 1H, OH), 3.65- 3.38
(m, 6H, H-2", H-3", H-4", H-5", H-6a’, H-6b").

3C- NMR (75.5 MHz, DMSO-dg)

0158.1, 152.7, 144.9, 138.3, 132.8, 85.1, 81.8, 76.6, 72.6, 70.9, 63.0.
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6-Mepkanto-9-(27,3",4"-tp1s-O-akeTvro-F-D-Euhomvpavolvro)Tovpivy (5Y)

To mapdywyo tng 6-pepkantonovpiving 5y ocvvtiBetar and 10 clakyapo 4y
aKoAoVOOVTOG TNV 1010 TEPOAUATIKY S1001KOGT0 TOV TEPTYPAPETAL VIO T GVVOEST] TOV
npoidvtog Sa and v Eveon 4a. To tpoxvmtov EAato kabapiletal pe ypouatoypapio
oTMANG Vo Tieon, YPNOWOTOI®VTAG ®G OADT] €KAovong TO  CUOTNUA
dyhwpouedavio / pebavoin 9.8:0.2, ondte moparapupaveror o extbountd mpoiov Sy

(630 mg, 60%) wc kitpwvo élato. Rf = 0.30 (9.8 duyyhmpopedivio/0.2 pebovorn).

[a]o? =-2°  (c=0.25, yAopo@oppiio)

ESI-MS (m/z): 411.08 (M+H")

Ytoyyetokn Avaivon: (Ci6H1sN4O7S) C, H, N, S

Ymo). (%) C:46.83 H:442 N:1365 S:7.81
Evp. (%) C:46.77 H:4.33 N:1348 S:7.61
'H- NMR (300 MHz, CDCl5)

§10.77 (br s, 1H, NH), 8.83 (s, 1H, H-2), 8.23 (s, 1H, H-8), 6.53 (d, 1H, J1 »- = 6.7
Hz, H-1"), 5.29 (t, 1H, J, 3 = 6.8 Hz, H-2), 5.21 (t, 1H, J3 4-= 6.7 Hz, H-3"), 4.98 (m,
1H, H-4"), 4.32 (dd, 1H, Js-sa = 4.1 Hz, Jsa-sp- = 12.0 Hz, H-53"), 3.72 (dd, 1H, Ju 5p'
= 6.7 Hz, H-5b"), 2.11, 2.07, 2.06 (3s, 9H, 30AC).

3C- NMR (75.5 MHz, CDCl5)

0 170.5, 170.4, 170.1, 157.3, 143.1, 131.3, 127.7, 122.0, 78.7, 75.8, 73.3, 68.6, 64.6,
20.5, 20.4, 20.1.

6-Mepkamto-9-(f-D-Evromvpavolvro)movpivy (6y)

To mopdymyo tng 6-pepxoamtomovpivng 6y cvvtiBetor amd v €voon Sy
aKoAoVOOVTOG TNV 1010 TEPAUATIKY S1001KAGI0 TOV TEPLYPAPETAL VIO T GVVOEST] TOV
npoidvtog 6a. O JAVTNG amopakpOVETOL VIO KeVO, OMOTE TOPUAAUPAVETOL TO
embounto mpoiov 6y (177 mg, 78%) e «itpwvn appmon ven. Ry = 0.19 (8
dyhwpopedavio / 2 pebavoin).

[a]o?=+8°  (c=0. 23, pebovorn)
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ESI-MS (m/z): 285.08 (M+H")

Ytoyyetakn Avaivon: (Ci1oH12N404S) C, H, N, S

Yroh. (%) C:4225 H:425 N:19.71 S:11.28
Evp. (%) C:4210 H:413 N:1966 S:11.38

'H- NMR (300 MHz, DMSO-dg)

13.09 (br s, 1H, NH), 8.69 (s, 1H, H-2), 8.46 (s, 1H, H-8), 5.93 (d, 1H, J;-» = 8.3
Hz, H-1"), 5.43-5.05 (m, 3H, 30H), 3.83 (dd, 1H, Js 52 = 4.6 Hz, Jg 4 = 11.2 Hz, H-
4%), 3.45-3.35 (m, 2H, H-2, H-3"), 3.23 (m, 2H, H-5a’, H-5b").

3C- NMR (75.5 MHz, DMSO-dg)
5 157.5, 152.6, 145.1, 138.5, 129.7, 83.4, 77.7, 72.7, 70.0, 69.5.

6-Mepkanto-9-(27,3",4,6 -teTpaKic-O-akeTvro-f-D-pavvorvpavolvro)movpivy
(59)

To mapdymyo ¢ 6-pepromtomovpivng 56 ocvvtiBetar and to cdiyopo 40
aKoAlovdvTag TNV 1010 TEPAUATIKY S1001K0GI0 TOV TEPLYPAPETAL Yo TN GVVOEST] TOV
poidvtog Sa and v Evaon 4a. To mpoxvntov Elato kabapiletal pe ypopatoypagio
OoTMANG VIO Tieon, YPNOWONOI®VTAG ®G OADT)] €KAoLoNG TO  CUOTNUA
dyhwpopedavio / pebavorn 9.6:0.4, ondte maporapfavetarl to extountd mpoiov 56

(679 mg, 55%) wc kitpwvo élato. Rf = 0.19 (9.5 dyhopopedivio/0.5 pebovorn).
[a]o?=+10°  (c=0.25, yAwpo@dp}Lio)

ESI-MS (m/z): 483.13 (M+H")

Ytoyyetokn Avaivon: (CioH22N40gS) C, H, N, S

Yroh. (%)  C:4730 H:460 N:11.61 S:6.65

Evp. (%) C:4758 H:475 N:11.96 S:6.78
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'H-NMR (300 MHz, CDCls)

5 8.79 (s, 1H, H-2), 8.23 (s, 1H, H-8), 6.92 (s, 1H, H-1), 5.62 (m, 1H, H-2"), 5.48-
5.31 (M, 2H, H-3", H-4"), 4.29-4.10 (m, 3H, H-5", H-6a’, H-6b"), 2.23, 2.07, 2.02,
2.01 (4s, 12H, 40AC).

BC-NMR (75.5 MHz, CDCl,)

0171.2,171.1, 170.9, 169.9, 157.7, 142.7, 131.6, 126.8, 122.8, 79.2, 74.6, 72.4, 67.5,
66.9, 61.6, 20.9, 20.7, 20.6.

6-Mepkamto-9-(f-D-pavvorvpavolvro)movpivy (60)

To mapdywyo ¢ 6-pepkamtonovpiving 66 cuvvtiBeton and v évoorn 50
aKoAoVOOVTOG TNV 1010 TEPAUATIKY S1001KAGI0 TOV TEPLYPAPETAL VIO T GVVOEST) TOV
npoidvtog 6a. O JAVTNG amopakpOVETOL VIO KeVO, OmOTE TMOPUAAUPAVETOL TO
embounto mpoiov 66 (189 mg, 75%) pe xitpvn aepddn ven. R = 0.25 (8
dyhwpopedavio / 2 pebavorn).

[a]o? = -4° (¢ =0.15, pebovorn)

ESI-MS (m/z): 315.08 (M+H")

Ytoyyetokn Avaivon: (C11H14N4OsS) C, H, N, S

Ymo). (%) C:4203 H:449 N:17.82 S:10.20
Evp. (%) C:4231 H:482 N:17.93 S:10.35
'H- NMR (300 MHz, DMSO-dg)

5 11.40 (br s, 1H, NH), 8.72 (s, 1H, H-2), 8.45 (s, 1H, H-8), 6.78 (d, 1H, J;-» = 1.7
Hz, H-1"), 5.23, 4.83, 4.75, 3.94 (4 br s, 4H, 40H), 3.65-3.48 (m, 6H, H-2", H-3", H-
4’ H-5’, H-6a’, H-6b").

¥C-NMR (75.5 MHz, DMSO-ds)

0157.8, 151.9, 145.7, 138.5, 133.4, 84.9, 80.0, 75.8, 72.5, 69.9, 63.6.
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6-Mepkamto-9-(27,3",4"-tp1s-O-akeTvio-#-D-Aovéomvpavolvro)movpivy (5¢)

To mapdywyo g 6-pepkantomovpivng 5S¢ cvvtiBetar and 10 cdkyopo 4e
aKoAOVOOVTOG TNV 1010 TEPOUATIKY S1001KOGI0 TOL TEPTYPAPETAL Y1 TN GVVOEST] TOL
npoidvtog Sa and v Evaon 4a. To tpoxvntov EAato kabapiletal pe ypouatoypagio
oTANG VIO Tieon, YPNOWOTOI®VTAG ®G OADT] €KAovong TO  CUOTNUA
dyhwpopedavio / pebavorn 9.8:0.2, ondte maparappdveror To extBountd mpoidv Se
(609 mg, 58%) wc kitpwvo élato. Rf = 0. 22 (9.5 duyyhmpopedivio/0.5 pebavorn).
[a]o? = +6°  (c= 0.28, yAwpopdpp1o)

ESI-MS (m/z): 411.11 (M+H")

Ytoyetakn Avaivon: (Ci1H18N4O7S) C, H, N, S

Ymol. (%) C:46.83 H:442 N:1365 S:7.81
Evp. (%) C:47.00 H:472 N:1374 S:7.71
'H-NMR (300 MHz, CDCl5)

9 10.65 (br s, 1H, NH), 8.85 (s, 1H, H-2), 8.39 (s, 1H, H-8), 6.77 (d, 1H, J;-» = 4.0
Hz, H-17), 5.58 (t, 1H, Jo-5 = 3.7 Hz, H-2"), 5.39 (dd, 1H, Js 4 = 8.5 Hz, H-3"), 5.27
(m, 1H, H-4"), 4.11 (dd, 1H, Jssx = 4.5 Hz, Jsx 5 = 12.0 Hz, H-5a"), 3.94 (dd, 1H,
Jaaso'= 8.1 Hz, H-5b"), 2.16, 2.09, 2.08 (3s, 9H, 30Ac)

“C-NMR (75.5 MHz, CDCly)

0 170.2, 170.1, 170.0, 157.3, 142.8, 131.8, 127.3, 122.1, 78.1, 74.2, 73.6, 68.5, 65.0,
20.6, 20.5, 20.4.

6-Mepkamto-9-(f-D-AvEomvpavolvro)movpivy (6€)

To mapdymyo tng 6-pepkamtomovpiving 6¢ cvvtiBetor amd v évmon Se
aKoAoVOOVTOC TNV 1010 TEPAUATIKY S1001KOGI0 TOV TEPTYPAPETAL Vi T GVVOEST] TOV
npoidvtog 6a. O JSAVTNG amopakpOVETOL VIO KeVO, OMOTE TOPUAAUPAVETOL TO
embounto mpoiov 6g (146 mg, 64%) pe «itpwvn agppoon ven. Rf = 0.21 (8
dyhwpopedavio / 2 pebavorn).

[a]o?=+4°  (c=0.23, pebovorn)

ESI-MS (m/z): 285.05 (M+H")
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Ytoyyetokn Avaivon: (C1oH12N404S) C, H, N, S
Yroh. (%) C:4225 H:425 N:1971 S:11.28

Evp. (%) C:4242 H:433 N:19.80 S:11.18

'H-NMR (300 MHz, DMSO-ds)

86 12.90 (br s, 1H, NH), 8.70 (s, 1H, H-2), 8.42 (s, 1H, H-8), 6.50 (d, 1H, J;-» = 5.0
Hz, H-17), 5.11-4.73 (m, 3H, 30H), 4.05-3.63 (m, 5H, H-2", H-3", H-4", H-5a’, H-
5h")

¥C-NMR (75.5 MHz, DMSO-ds)
5158.0, 152.7, 145.7, 138.7, 129.1, 84.9, 78.4, 71.8, 69.7, 68.7.

2-Amvo-6-pepkanto-9-(2°,3°,47,6 -teTpaxis-O-akeTvio-f-D-

yAvkomvpavolvro)movpivn (7a)

Ye dulvpa 2-opvo-6-pepkomtomovpivig (557 mg, 3.33 mmol) ce dvvdpo
CH3CN (14 mL) mpootifetar HMDS (871 pl, 4.13 mmol), (NH,4).SO,4 (149 mg, 1.13
mmol), TMSCI (1 mL, 823 mmol) kat caxyapivn (27 mg, 0.15 mmol) kot t0
TPOKVTTOV EVOLMPTL OVOOEVLETOL e KAOETO YUKTHPO LE ETAVOPPON YO 5 dpeg VIO
atpoceapo ofdtov. A@otov To piypo yiver owwyéc, mpootiBetan M 1,2,3,4,6-
nevtokig-O-aketvAo-D-yAvkomvpavoln (4a) (1 g, 2.56 mmol) ko Me3SiIOSO,CF;
(647 pl, 3.58 mmol), kot to piypa g avtiopaong avadevetot yio 3 ENTAEOV DOPEG LE
Kabeto yokmpa pe emavappon otovg 90 °C. Metd 1o népag g avtidpaong (TLC),
T0 piypo yoyetol o Beppokpacio dopatiov, EE0VOETEPMVETAL UE KOPEGUEVO SLEALLLA
NaHCO; kot exyviiCetan pe EtOAC. H opyavikn don Enpaivetar pe dvodopo Na,SO4
Kot 0 SoAOTNG amopakpHVETOL VIO KeVO. AKoAovBel KaBaplopds Tov VITOAEILUATOG
oe otAn ypopotoypapiag (silica gel) vwd mieom, ypnowomoldviag ®¢ SAHT
ékhovong tov o&ikd abBviectépa, omdte maporopPdvetor to gmbountd wpoidv 7a
(853 mg, 67%) wg kitpwvo élato. Rf = 0.28 (0&ikdc abvriestépoc).

[a]p? =+2°  (c=0.21, xAwpo®dpuio)

ESI-MS (m/z): 498.11 (M+H")

145

Institutional Repository - Library & Information Centre - University of Thessaly
17/10/2023 12:06:37 EEST - 167.114.118.212



MNEIPAMATIKO MEPOZ

Ytoyyetokn Avaivon: (CioH23Ns509S) C, H, N, S

Ynol. (%) C:4587 H:4.66 N:14.08 S:6.45
Evp. (%) C:46.06 H:481 N:14.37 S:6.40
'H-NMR (300 MHz, CDCl5)

610.31 (brs, 1H, NH), 7.83 (s, 1H, H-8), 6.19 (d, 1H, J; - = 10.4 Hz, H-1"), 5.41 (t,
1H, Jo 3= 9.1 Hz, H-3"), 5.30 (t, 1H, H-2"), 5.19 (t, 1H, J3 4 = 9.9 Hz, H-4"), 5.11 (br
s, 2H, NH,), 4.26 (dd, 1H, Js s = 4.8 Hz, Jsa 6o = 12.5 Hz, H-6a"), 4.16 (dd, 1H,
Js ep- = 2.2 Hz, H-6b"), 4.01 (m, 1H, H-5"), 2.06 (s, 3H, OAc), 2.03 (s, 6H, 20Ac),
2.00 (s, 3H, OAC).

“C-NMR (75.5 MHz, CDCly)

0 170.9, 170.2, 169.5, 169.4, 158.6, 157.7, 152.1, 139.1, 124.0, 79.5, 75.8, 74.1, 69.4,
68.5, 62.2, 20.8, 20.7, 20.6, 20.5.

2-Apvo-6-pepkanto-9-(f-D-ylvkomvpavolvio)movpivy (8a)

Addopo g évoong 7o (398 mg, 0.8 mmol) oe pebavorkr appovia
(kopeopévn otovg 0°C, 44.6 mL) avadevetal yio 12 dpeg o€ Oeppokpoocio dopatiov.
O d1AVTNG amopakpVuVETOL VIO KEVE, 0mOTE TapalopPaveTot To enBLUNTO TPoidy 8a

(193 mg, 73%) pe hevkn aEp®ddN vEN. Ry = 0.24 (8 dyhmpopedivio / 2 nebavorn).
[a]p? =+2°  (c=0.10, pebavorn)

ESI-MS (m/z): 330.09 (M+H")

Ytoyyetakn Avaivon: (C11H1sNsOsS) C, H, N, S

Ynoh. (%) C:40.12 H:459 N:21.27 S:9.74

Evp. (%) C:4035 H:477 N:21.60 S:9.88

'H-NMR (300 MHz, DMSO-ds)

§11.97 (br s, 1H, NH), 7.92 (s, 1H, H-8), 6.33 (s, 2H, NH,), 5.83 (d, 1H, J1 » = 9.7
Hz, H-17), 5.42, (d, 1H, J= 5.4 Hz, OH), 5.13, (d, 1H, J= 4.0 Hz, OH), 5.00 (d, 1H, J
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= 4.6 Hz, OH), 4.40 (br s, 1H, OH), 3.61-3.19 (m, 6H, H-2", H-3’, H-4", H-5’, H-6a’,
H-6b").
¥3C-NMR (75.5 MHz, DMSO-ds)

0159.4, 157.6, 152.1, 139.0, 123.9, 81.5, 80.8, 78.5, 72.2, 69.5, 60.6.

2-Amvo-6-pepkanto-9-(2°,3°,47,6 -teTpaxis-O-akeTvio-f-D-
yaloktorvpavolvroe)movpivy (7)

To mapdywyo g 2-apvo-6-peproantomovpivng 7 cuvtibetor omd 10 cdicyopo
4B axolovbmvtog TV 1010 TEPAUATIKY SLOOIKAGIN TTOL TEPLYPAPETOL Y10, TY) cVVOeoN
T0v mpoidviog 70 amd v éveoon 4a. To mpoxdmrov €hato wabapiletor pe
APOUATOYPOPIO. OTAANG VIO Tieon, YPNOWOTOIOVTAG MG OlADT £KAOVONG TO
ocvomua dylopopedavio / pebavorn 9.6:0.4, ondte maporapPavetar to embountd
npoiov 7B (828 mg, 65%) wg xitpvo €hawo. Rf = 0.26 (9 dylrwpopedivio/l
uebavoin).

[a]o? = +28°  (c =0.15, yAwpo@dp}Lio)

ESI-MS (m/z): 498.13 (M+H")

Ytoyyetakn Avaivon: (C19H23N506S) C, H, N, S

Ynol. (%) C:4587 H:4.66 N:14.08 S:6.45
Evp. (%) C:46.03 H:486 N:1430 S:6.58
'H-NMR (300 MHz, CDCls)

§10.25 (br s, 1H, NH), 7.87 (s, 1H, H-8), 6.17 (d, 1H, J;-»- = 10.3 Hz, H-1"), 5.50-
5.43 (m, 2H, H-2", H-4"), 5.23 (dd, 1H, J3-4-= 3.0 Hz, J,-3- = 10.3 Hz, H-3"), 5.10 (br
s, 2H, NH,), 4.23-4.10 (m, 3H, H-5", H-6a’, H-6b"), 2.18 (s, 3H, OAC), 2.00 (s, 9H,
30Ac).

“C-NMR (75.5 MHz, CDCly)

0 170.6, 170.3, 169.7, 169.6, 159.3, 157.2, 152.8, 139.5, 123.7, 79.1, 77.0, 75.4, 68.7,
67.9, 61.8, 20.9, 20.8, 20.7, 20.6.
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2-Avo-6-pepkanto-9-(f-D-yaraktorvpavolvro)movpivy (8f)

To mapdywyo g 2-apvo-6-peprantomovpivng 8f cvvtibetan and v évoon
7B axorovBmvTag TNV 110 TEWPAUATIKY S1adtKacio Tov meptypdpeTal yio T cvvOeon
10V TTPoidvtog 8a. O dwAvTng amopaxpHveTor VIO KeEVO, ondTE TOPAAAUPAVETOL TO
emBounto mpoiov 8f (198 mg, 75%) pe Aevkny aepddn ver. R = 0.18 (8
dyhwpopedavio / 2 pebavorn).

[a]p?? =-2°  (c=0.46, pebovorn)

ESI-MS (m/z): 330.08 (M+H")

Ytoyyetokn Avaivon: (C11H1sNsOsS) C, H, N, S

Ynoh. (%) C:40.12 H:459 N:21.27 S:9.74
Evp. (%) C:4037 H:4.79 N:21.57 S:9.66
'H-NMR (300 MHz, DMSO-ds)

8 12.40 (br s, 1H, NH), 7.90 (s, 1H, H-8), 6.26 (s, 2H, NH,), 5.78 (d, 1H, J;-» = 9.9
Hz, H-1'), 5.20, 4.83 (2 br s, 2H, 20H), 4.55-4.46 (m, 2H, 20H), 3.78-3.37 (m, 6H,
H-2", H-3', H-4", H-5", H-6a’, H-6b").

¥C-NMR (75.5 MHz, DMSO-ds)
§159.3, 157.7, 152.1, 138.9, 123.9, 81.9, 79.1, 75.0, 69.1, 68.2, 60.1.

2-Apvo-6-pepkanto-9-(2°,3°,4-1prg-O-axkervro-f-D-Euiomvpavolvio)movpivy
(7v)

To mapdywyo g 2-apvo-6-pepkantonovpivig 7y cvvtibetot amd o Gakyopo
4y akolovBadvTog TV 1010 TEWPApaTIKn dladikacio Tov TeptypaeeTal yio T cOvOeon
ToV mpoidviog 7o amd v évoon 4a. To mpokdmrov éhano kabapiletor pe
APOUATOYPOQIO. OTAANG VIO Tieon, YPNOWOTOIOVTAG MG OlADT £KAOVONG TO
ocvomua dylopopedavio / pebavorn 9.8:0.2, ondte maporapPaverar o embountd
npoiov 7y (686 mg, 63%) wg «itpwvo €lao. Rf = 0.28 (9.8 dyylwpopedavio/0.2
uebavoin).

[a]p? =-10°  (c=0.30, yA@po@opyiio)
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ESI-MS (m/z): 426.11 (M+H")

Ytoyyetakn Avaivon: (C16H19Ns07S) C, H, N, S

Ynol. (%) C:4517 H:450 N:16.46 S:7.54
Evp. (%) C:4507 H:4.39 N:16.38 S:7.44
'H-NMR (300 MHz, CDCls)

0 10.35 (br s, 1H, NH), 7.88 (s, 1H, H-8), 6.47 (d, 1H, J;-» = 6.1 Hz, H-1"), 5.25 (t,
1H, Js 4 = 6.3 Hz, H-3"), 5.17 (t, 1H, Jo-3 = 6.2 Hz, H-2"), 5.13 (br s, 2H, NH,), 4.94
(m, 1H, H-4"), 4.33 (dd, 1H, J4 52 = 3.5 Hz, Js4-5p = 12.3 Hz, H-53"), 3.72 (dd, 1H,
Jysp=6.1 Hz, H-5b"), 2.13, 2.10, 2.09 (3s, 9H, 30AC).

¥C-NMR (75.5 MHz, CDCl5)

0 171.8, 171.3, 169.8, 159.7, 157.9, 153.0, 138.8, 123.4, 79.5, 76.3, 75.6, 67.7, 62.1,
20.7, 20.6, 20.5.

2-Apvo-6-pepkanto-9-(f-D-Euhomvpavolvio)movpivny (8y)

To mapdymyo ¢ 2-apvo-6-peprantonmovpivng 8y cuvtiBeton amd v Evaon
7y axolovBdvTog TNV 1010 TEPAUOTIKT S0dIKAGTN TOV TEPTYPAPETOL Y1 T GUVOEDT)
0V TTPoidvTog 8a. O dwAvTng amopakpHveTol VIO KEVO, omdHTE TOPAAAUPAVETOL TO
emBounto mpoiov 8y (182 mg, 76%) pe Aevkn appmdon ven. Ry = 0.32 (9
dyhwpopedavio / 1 pebavorn).

[a]p? =-4°  (c=0.10, pebovorn)

ESI-MS (m/z): 300.07 (M+H")

Ytoyyetakn Avaivon: (C1oH13Ns04S) C, H, N, S

Ymo). (%) C:40.13 H:438 N:2340 S:10.71
Evp. (%) C:40.27 H:4.53 N:2357 S$:10.91

'H-NMR (300 MHz, DMSO-dg)

§12.30 (br s, 1H, NH), 7.91 (s, 1H, H-8), 6.30 (s, 2H, NH,), 5.89 (d, 1H, J; - = 8.2
Hz, H-1"), 5.39, 5.16, 5.04 (3 br s, 3H, 30H), 3.81 (dd, 1H, Js sa= 4.2 Hz, Jsasp' =
10.8 Hz, H-5a"), 3.47-3.33 (m, 4H, H-2", H-3", H-4", H-5b").
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¥3C-NMR (75.5 MHz, DMSO-ds)
5159.4, 157.4, 152.1, 138.9, 123.9, 81.9, 77.0, 71.9, 69.2, 68.5.

2-Amvo-6-pepkanto-9-(2°,3°,47,6 -teTpaxis-O-akeTvio-f-D-

povvorvpavoivio)rovpivy (76)

To mapdywyo g 2-apvo-6-peproantorovpivig 78 cuvtiBetor omd 10 cdicyopo
40 axolovbmvTog TV 1010 TEPAUATIKY SLOdIKAGIo TOL TEPLYPAPETOL Y1, TY) cVVOeoN
T0v mpoidviog 70 amd v éveoon 4a. To mpoxdmrov €hato wabapiletor pe
YPOUATOYPOQIO. OTAANG VIO Tieon, YPNOWOTOIOVTAG MG OlAVT £KAOVONG TO
ocvomua dylopopedavio / pebavorn 9.6:0.4, ondte maporapPavetar to embountd
npoiov 76 (777 mg, 61%) wg kitpwvo élawo. Rf = 0.25 (9.5 dylwpopedivio/0.5
uebavoin).
[a]p? =+8°  (c 0.20, yhopopdppito)
ESI-MS (m/z): 498.12 (M+H")
Ytoyyetokn Avdivon: (CigH23N506S) C, H, N, S
Ynol. (%) C:4587 H:4.66 N:14.08 S:6.45
Evp. (%) C:4573 H:443 N:13.83 S:6.52

'H-NMR (300 MHz, CDCls)

§10.19 (br s, 1H, NH), 7.80 (s, 1H, H-8), 6.68 (s, 1H, H-1"), 5.71 (s, 1H, H-2"), 5.42
(m, 2H, H-3", H-4"), 5.09 (br s, 2H, NH,), 4.36 (dd, 1H, Js g = 4.3 Hz, Jea s = 12.7
Hz, H-6a"), 4.27-4.07 (M, 2H, H-5", H-6b"), 2.23, 2.07, 2.06, 2.02 (4s, 12H, 40Ac).

“C-NMR (75.5 MHz, CDCly)

0 170.6, 170.1, 170.0, 169.6, 158.9, 157.0, 151.9, 139.6, 124.0, 79.4, 72.5, 71.6, 69.7,
65.7,62.1, 21.0, 20.7, 20.6, 20.5.

2-Apvo-6-pepkanto-9-(f-D-pavvorvpavolvioe)movpivy (89)
To mapdymyo ™¢ 2-apvo-6-peproantomovpivng 80 cvvtifetar amd v Evoon
70 axoAovBmVTAG TNV 1d10 TEWPAUATIKY OOIKAGT0 TOV TEPTYPAPETAL Yo T GVVOEST
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0V TTPoidvTog 8a. O SwAvTng amopakpHveTaL VIO KEVO, OMdTE TOPAAAUPAVETOL TO
embountd mpoidv 86 (184mg, 70%) pe Aevkn appddn von. Re = 0.19 (7
dyhwpopedavio / 3 pebavorn).

[a]p?? =+10°  (c= 0.50, uebavorn)

ESI-MS (m/z): 330.11 (M+H")

Ytoyyetakn Avaivon: (C11H1sNs0sS) C, H, N, S

Ynoh. (%) C:40.12 H:4.59 N:21.27 S:9.74
Evp. (%) C:40.27 H:497 N:21.44 S:9.60
'H-NMR (300 MHz, DMSO-ds)

0 12.50 (br s, 1H, NH), 7.91 (s, 1H, H-8), 6.70 (s, 1H, H-1"), 6.31 (s, 2H, NH,), 5.12
(brs, 1H, OH), 4.79 (br s, 2H, 20H), 4.38 (br s, 1H, OH), 3.90 (m, 1H, H-2"), 3.65-
3.47 (m, 5H, H-3", H-4", H-5", H-6a’, H-6b").

¥C-NMR (75.5 MHz, DMSO-ds)
5159.9, 157.7, 152.9, 138.3, 123.8, 83.8, 79.5, 78.7, 72.8, 69.9, 62.7.

2-Apvo-6-pepkanto-9-(2°,3°,4-1prg-O-axketvro-f-D-hvEomvpavolvio)movpivy
(7¢)

To mapdywyo ™ 2-apvo-6-pepkantonovpivng 7€ cuvtiBeton omd 10 chKyapo
4g axolovbovtog TV 1010 TEpapaTIKn dladikacio Tov meprypaeeTal Yo T cvvOeon
T0v 7poidviog 70 amd v éveoon 4a. To mpoxdmrov €hato kabapiletor pe
APOUATOYPOQIO. GTAANG VIO TieoN, YPNOWOTOIOVTAG ®G OlAVT EKAOVONG TO
ocvomua dylopopedavio / pebavorn 9.6:0.4, ondte maporapPavetar o embountd
npoiov 7e (675 mg, 62%) wg «itpvo éhoto. Rf = 0.35 (9 Sylrwpopedavio/l
uebavoin).

[a]p? =-6°  (c= 0.10, YAopo@oppiLo)

ESI-MS (m/z): 426.09 (M+H")

Troryetoxty Avilvon: (C1sH19NsO7S) C, H, N, S

151

Institutional Repository - Library & Information Centre - University of Thessaly
17/10/2023 12:06:37 EEST - 167.114.118.212



MNEIPAMATIKO MEPOZ

Yroh. (%) C:4517 H:450 N:1646 S:7.54
Evp. (%) C:4510 H:442 N:16.33 S:747
'H-NMR (300 MHz, CDCls)

§ 10.49 (br s, 1H, NH), 7.83 (s, 1H, H-8), 6.56 (d, 1H, J;-»- = 2.8 Hz, H-1"), 5.68 (t,
1H, J3 = 3.1 Hz, H-2"), 5.42 (dd, 1H, J3-4- = 9.2 Hz, H-3"), 5.29 (m, 1H, H-4"), 5.12
(br s, 2H, NH,), 4.09 (dd, 1H, Js 5o = 4.9 Hz, Jsa 5 = 11.7 Hz, H-5a"), 3.84 (m, 1H,
H-5b"), 2.18, 2.08, 2.06 (3s, 9H, 30Ac).

“C-NMR (75.5 MHz, CDCly)

0 171.7, 171.5, 169.9, 159.7, 157.6, 152.6, 137.8, 123.9, 79.4, 77.8, 76.6, 68.3, 63.9,
20.9, 20.8, 20.7.

2-Apvo-6-pepkanto-9-(f-D-Avéomvpavolvro)Tovpivy (8¢)

To mapdymyo ™¢ 2-apvo-6-peprontonovpivng 8¢ cuvtibetar amd v voon
7€ axolovBmvTag TNV 1010 TEWPAULOTIKT S0dIKAGIN TOV TEPTYPAPETOL Y1 TN GVVOEST
10V TTPoidvtog 8a. O dwAvng amopaxpbveTarl VIO KEVO, omdTE TOPAAAUPAVETOL TO
embounto mpoiov 8¢ (163 mg, 68%) pe Aevkn agpoon ven. Ry = 0.19 (8
dyhwpopedavio / 2 pebavorn).

[a]p? =-2°  (c=0.22, pebovorn)

ESI-MS (m/z): 300.09 (M+H")

Ytoyyetakn Avaivon: (C1oH13Ns04S) C, H, N, S

Yroh. (%) C:40.13 H:438 N:2340 S:10.71
Evp. (%) C:40.03 H:427 N:2327 S:10.85
'H-NMR (300 MHz, DMSO-ds)

§12.25 (br's, 1H, NH), 7.92 (s, 1H, H-8), 6.45 (d, 1H, Ji-» = 4.3 Hz, H-1"), 6.31 (br s,
2H, NH,), 5.16 (br s, 1H, OH), 4.88 (br s, 2H, 20H), 3.89-3.40 (m, 5H, H-2", H-3’,
H-4", H-5a", H-5b").
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¥3C-NMR (75.5MHz, DMSO-ds)
5 159.6, 157.9, 152.5, 139.0, 123.6, 81.6, 78.8, 71.0, 69.4, 68.9.

Ml.2.2 ZXbdvleon Ttov 7- f-D-mopavovoukieoliTik@®V avoroyov Tng 6-
pepkamtomovpivig 1lla-y ko tg 6-0g0yovavivyg lde-y kor tov 7- a-D-
TUPAVOVOVKAEOITIKOV avoAbyov TNng 6-pepkamtomovpivig 116,e ko tng 6-

Ogroyovavivng 146.¢

6-XAmpo-7-(27,3",4°,6 -teTpakic-O-axeTvio-F-D-yAvkomvpavolvio)tovpivy (9a)

Ye duilopa 6-yAopomovpivng (515 mg, 3.33 mmol) ce davudpo CH3CN (14
mL) mpootibeton HMDS (871 pl, 4.13 mmol), kot caxyapivny (27.5 mg, 0.15 mmol)
KOl TO TPOKVITOV EVOLMPNLUL OvVaOEVETOL e KAOETO WukTpa pe emavappon 7y 1
opa vrd atpdéoeapa aldtov. Aedtov To piypa yiver dawyég, mpootiBeTon M
1,2,3,4,6-nevtaxig-O-oketoro-D-yAvkonvpavoln (4a) (1 g, 2.56 mmol) «o
Me3SiOSO,CF; (647 pl, 3.58 mmol) kot o piypo tg avtiopaong avadedetol yio 2
eMMALOV OpeG e KaBeTo youkmpa pe emavappon otovg 60 °C. Metd to mépag ™G
avtiopaong (TLC), to piypa yoyxeton og Ogppokpacio dopatiov, eEovdetepdveTarl e
Kopeopévo dwivpa NaHCOj3; xor exyvAileton pe EtOAc. H opyavikn ¢don
Enpaivetar pe avudpo NaSO4 kot 0 dtohdtng amopakpHveTol VIO Kevo. Akolovbel
Kabapiopog tov vroleippotog oe otqAn ypoupatoypoeiog (silica gel) vmo mieon,
YPNOUOTOLDVTOG G SLOADTN £KAovoNg to Vot o&ikdg abvieatépag / n-eEavio
6:4, onote maparappaverar To entBounto mpoidév 9a (745 mg, 60%) pe Aevkn appmon
ven. Rf = 0.35 (7 o0& abvreotépag / 3 n-g&avio).
[a]p? =-4°  (c=0.21, YAwpopdppio)

ESI-MS (m/z): 485.11 (M+H")

Ytoyetokn Avaivon: (C1gH21CIN4Og) C, H, N, Cl

Yroh. (%) C:47.07 H:437 N:1156 Cl:7.31
Evp. (%) C:4727 H:456 N:11.83 Cl:7.51
'H-NMR (300 MHz, CDCl5)

8 8.77 (s, 1H, H-2), 8.33 (s, 1H, H-8), 5.94 (d, 1H, J;-»- = 9.5 Hz, H-1"), 5.67 (t, 1H,
Jo3 =95 Hz, H-2), 5.48 (t, 1H, J3-4 = 9.5 Hz, H-3"), 5.31 (t, 1H, Ja's = 9.9 Hz, H-
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4’), 4.30 (dd, 1H, Js g2 = 4.8 Hz, Jea o' = 12.6 Hz, H-6a"), 4.14 (dd, 1H, J5 gp- = 2.2
Hz, H-6b"), 4.04 (m, 1H, H-5"), 2.07 (s, 3H, OAc), 2.06 (s, 3H, OAc), 2.03 (s, 6H,
20Ac).

C-NMR (75.5 MHz, CDCls)

0 170.4, 169.8, 169.3, 168.9, 162.0, 152.5, 148.6, 142.9, 131.5, 80.8, 75.2, 72.7, 70.1,
67.7,61.4, 20.6, 20.5, 20.4, 20.1.

6-Mepkamto-7-(f-D-yhokomvpavolvro)movpivy (11a)

¥’ éva d1dAvpo Tov TPOoTATELUEVOL VovkAeolitn tng 6-yAwpomovpivng Ya
(485.1 mg, 1 mmol) oe 4 mL éavvdpng DMF mpootifetar KSAC (155 mg, 1.36 mmol),
KOL TO TPOKVITOV Evatdpnpo avadevetal pe kdbeto yokmpa otovg 100 °C yuo 30
Aentd. Metd to népag g avrtiopoaong (TLC), o doAvtng amopakphveTol Vo KeVO.
To vrdreupa dwddetor o€ 0Eko avieotépa Kot ekyviiCeton pe NaCl, n opyavikn
odon Enpaivetar pe dvodpo Na,SO, kot o dtAvTNG amopoakpvuvetal veo kKevo. To
npokvRTOV €At Stodvetar oe pebavolkn appmvio (kopeopévn otovg 0°C, 55.8
mL), kot apnvetal oe Oeppokpacio dopatiov yioo 12 dpeg. Metd 1o mépag g
avtiopaong (TLC), amopakpovetor 0 SOAVTNG VIO KEVO KOl TO TPOKVITOV EALO
kaBapiletar pe ypopatoypaeio GTAANG XPNCLOTOIOVTINS ®G SAVTN €KAovong TO
ocvomua dyrmpopediavio / pebavoln 8:2, omdte maparapPdvetoar to embountd
npoiov 1la (202 mg, 64%) pe Aevkn appmon ven. Rf = 0.12 (7 dyrwpopedavio / 3
uebavorn).
[a]p? =-3°  (c=0.22, uebavonn)

ESI-MS (m/z): 315.08 (M+H")

Ytoyyetakn Avaivon: (C11H14N4OsS) C, H, N, S

Ymol. (%) C:4203 H:449 N:17.82 S:10.20
Evp. (%) C:4181 H:436 N:1755 S:10.38
'H-NMR (300 MHz, DMSO-ds)

§ 13.60 (br s, 1H, NH), 8.86 (s, 1H, H-2), 8.69 (s, 1H, H-8), 5.53 (d, 1H, J; »- = 9.3
Hz, H-17), 5.43, 5.35, 5.14, 4.53 (4br s, 4H, 40H), 4.06 (t, 1H, J- 3 = J3-4 = 9.0 Hz,
H-3"), 3.73 (M, 1H, H-2"), 3.46-3.38 (M, 4H, H-4", H-5", H-6a", H-6b").
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¥3C-NMR (75.5 MHz, DMSO-ds)
5 157.6, 151.5, 148.9, 143.9, 130.7, 83.3, 80.0, 76.9, 71.1, 69.6, 60.8.

6-XAmpo-7-(27,3",4°,6 -teTpakic-O-akeTvio-F-D-yaraktorvpavolvro)movpivy
(9B)

To mapdywyo g 6-yAwpomovpivng 9B ovvtiBetor oamd 10 cdkyapo 4p
aKoAovOdVTOG TNV 1010 TEPAUOTIKY S1001KOGI0 TTOV TEPLYPAPETAL YL TN GVVOEST) TOV
npoidvtog 9a amd v €évoon 4a. To mpokdmrov €lao kabapileton pe
ypouatoypaeio. oTAANG vd mieon, YPNOWOTOIOVTAG MG O10ADT EKAOVONG TO
ovomua o&kdg abvieotépag / n-eEavio 4:6, omdte ToparapuPaverol to emBLUNTO
npoiov 9P (683 mg, 55%) pe Aevkn aepddn ve1. Rf = 0.49 (4 o&uwdg arbvreotépag /
6 n-e&avio).

[a]p? =-2°  (c=0.27, xAwpopdpuio)

ESI-MS (m/z): 485.09 (M+H")

Ytoyyetokn Avdivon: (C19H21CINGOg) C, H, N, Cl

Yroh. (%) C:47.07 H:437 N:1156 Cl:7.31
Evp. (%) C:47.30 H:475 N:11.78 Cl:7.48
'H-NMR (300 MHz, CDCl5)

878 (s, 1H, H-2), 8.38 (s, 1H, H-8), 5.93 (d, 1H, Ji-»- = 9.4 Hz, H-1"), 5.74 (t, 1H,
Jo3=9.9 Hz, H-2"), 559 (d, 1H, Js-s = 2.6 Hz, H-4"), 5.32 (dd, 1H, J3 4 = 3.3 Hz,
H-3"), 4.27 (m, 1H, H-5"), 4.21 (dd, 1H, Js'ga = 6.1 Hz, Jga o' = 11.5 Hz, H-6a"), 4.15
(dd, 1H, Js- ¢, = 6.8 Hz, H-6b"), 2.26, 2.03, 2.02, 1.76 (4s, 12H, 40Ac).

“C-NMR (75.5 MHz, CDCly)

0171.4,170.8, 170.3, 169.9, 162.9, 152.9, 149.3, 143.7, 132.7, 81.3, 76.9, 73.5, 71.5,
68.3, 62.9, 21.8, 21.6, 21.5, 20.2.

6-Mepkamto-7-(f-D-yaraktomvpavolvro)movpivy (118)

To mapdyoyo g 6-puepkantomovpivng 11p ovvtibetow omd  tov

TPOoTUTEVIEVO VoukAeolitn 9P axorlovBdvTag TV 1010 TEPAUATIKY S1001KAGI0 TOL
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TEPLYPAPETAL Y10, TN 6VVOeon Tov Tpoidviog 1la amnd v évaoon 9a. To mpokvmTOV
éhato kobapiletor pe ypopatoypoeioc oTHANG Lo TiEOT, YPNOYOTOIDVING G
daAvtn ékhovong To ovotnuo Stylopopeddvio / pebavoin 9.5:0.5, omoTE
noapaAappaverol to entbountod mpoidv 114 (217 mg, 69%) pe Aevkn appddn voer. Rf
= 0.10 (9 dyrwpopedavio / 1 uebavorn).

[a]p? =-6°  (c=0.15, uebavorn)

ESI-MS (m/z): 315.09 (M+H")

Ytoyyetakn Avaivon: (C11H14N4OsS) C, H, N, S
YmoA. (%) C:4203 H:449 N:17.82 S:10.20
Evp. (%) C:4179 H:4.40 N:17.60 S:10.36

'H-NMR (300 MHz, DMSO-dg)

6 13.67 (br s, 1H, NH), 8.40 (s, 1H, H-2), 8.20 (s, 1H, H-8), 5.36 (d, 1H, J;-» = 9.2
Hz, H-1'), 5.23, 4.96, 4.63, 4.54 (4 br s, 4H, 40H), 4.15 (t, 1H, J-5- = 8.4 Hz, H-2"),
3.79-3.53 (m, 5H, H-3", H-4’, H-5", H-6a’, H-6b").

BC-NMR (75.5 MHz, DMSO-ds)
6157.9, 152.5, 149.2, 144.1, 131.8, 84.1, 79.9, 75.7, 72.3, 70.5, 61.3.

6-XAmpo-7-(27,3",4"-tp1g-O-akeTvro-f-D-Evhomvpavolvio)movpivy (9y)

To mapdywyo g 6-yAopomovpiving 9y ovvtiBetor and 10 ocdkyapo 4y
aKoAoVOOVTOC TNV 1010 TEPAUATIKY S1001KOGI0 TOL TEPLYPAPETAL Vi T GVVOEST) TOV
npoidvtog  9a amd v €évoon 4a. To mpokdmrov €lao kabapileton pe
ypouatoypaeio. oTAANG vrd mieon, YPNOWOTOIOVTAG MG O10ALT £KAoVoNG TO
ocvomua o&kdg abvieotépag / n-eEavio 5:5, omdte maparapuPaverol to emBvuNTO
npoiov 9y (687 mg, 65%) pe Aevkn appddn ven. Rf = 0.38 (6 0&wkdg arbvieotépag /
4 n-g€avio).

[a]o? = +2°  (c=0.23, yYhopopoppio)

ESI-MS (m/z): 413.10 (M+H")

Ytoyyelokn Avaivon: (C16H17CIN4O;) C, H, N, Cl
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Yroh. (%) C:4656 H:415 N:13.57 Cl:8.59
Evp. (%) C:46.26 H:4.11 N:13.37 Cl:8.72
'H-NMR (300 MHz, CDCl5)

§8.93 (s, 1H, H-2), 8.49 (s, 1H, H-8), 6.13 (d, 1H, J1-»- = 9.1 Hz, H-1"), 5.58 (t, 1H,
Jp3= 9.1 Hz, H-2"), 5.49 (t, 1H, J3- 4 = 9.3 Hz, H-3"), 5.21 (m, 1H, H-4), 4.36 (dd,
1H, Jasa- = 5.6 Hz , Jsaso' = 11.4 Hz, H-5a"), 3.67 (t, 1H, Jssp- = 11.0 Hz, H-5b"),
2.09, 2.08, 1.85 (3s, 9H, 30AC).

BC-NMR (75.5 MHz, CDCls)

0 169.9, 168.8, 168.6, 162.6, 152.3, 146.1, 142.2, 123.0, 81.4, 69.7, 69.1, 68.2, 67.0,
20.8, 20.7, 20.6.

6-Mepkamto-7-(f-D-Evromvpavolvro)movpivy (11y)

To mapdywyo ¢ 6-puepxoantomovpivig 1ly ovvtiBetan  omd  tov
TPOCTUTEVIEVO VoukAeolitn 9y akolovbdvtag v idto Tepapatikny dodikacio wov
TEPLYPAPETAL Y10, T 6VVOeon Tov mpoidviog 1la amnd v évaoon 9a. To mpokdmTOV
éhato kobopiletonr pe ypopatoypoeioc oTHANG vId TiEOT, YPNOYWOTOIDVING G
dAvtn  ékhovong To ovotnua  dyAwpopedavio [/ pebavorn 8:2, omoTE
noparappaveror to embountd wpoiov 11y (222 mg, 78%) pe Aevkn appddn ven. Rf
= 0.23 (8 dyhmwpopedavio / 2 pebavorn).

[a]p? =-2°  (c=0.13, puebavonn)

ESI-MS (m/z): 285.05 (M+H")

Ytoyetakn Avaivon: (Ci1oH12N404S) C, H, N, S

Yroh. (%) C:4225 H:425 N:19.71 S:11.28
Evp. (%) C:4235 H:438 N:19.88 S:11.10

'H-NMR (300 MHz, DMSO-dg)

6 13.67 (br s, 1H, NH), 8.77 (s, 1H, H-2), 8.20 (s, 1H, H-8), 6.80 (d, 1H, J;-» = 8.8
Hz, H-1"), 5.42 (d, 1H, J =5.1 Hz, OH ), 5.32 (br s, 1H, OH), 5.08 (d, 1H, J = 4.4 Hz,
OH ), 3.95-3.80 (m, 2H, H-4’, H-5a°), 3.51-3.35 (m, 3H, H-2’, H-3’, H-5b").
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¥3C-NMR (75.5 MHz, DMSO-ds)
0157.5,152.2,144.3, 143.8, 124.5, 82.4, 72.7, 70.9, 68.8, 67.9.
6-X mpo-7-(27,3",4°,6 -teTpakic-O-axeTvio-a-D-pavvorvpavolvro)movpivy (96)

To mapdywyo ¢ 6-yAwpomovpiving 96 ocvvtifetar amd 10 cdhkyapo 40
aKoAoVOOVTOG TNV 1010 TEPAUATIKY S1001KAGT0 TOV TEPTYPAPETAL Vi T GVVOEST) TOV
npoidvtog 9a amd v évoon 4a. To mpokdmrov €lao kabBapileton pe
ypouatoypaeio. oTAANG vd Tieon, YPNOWOTOIOVTAS MG OWAVT) £KAOVONG TO
ovomua o&kdg abvieotépag / n-eEavio 4:6, omdte ToparapuPavetol to emBLUNTO
npoiov 96 (794 mg, 64%) pe Aevkn aepddn ven. Rf = 0.28 (5 0&wkdg abvieotépag /
5 n-e&avio).

[a]p?® = +10°  (c=0.32, yAwpo@dp}Lio)

ESI-MS (m/z): 485.10 (M+H")

Ytoyyetokn Avdivon: (C1gH21CIN4Og) C, H, N, Cl

Yrol. (%) C:47.07 H:437 N:1156 Cl:7.31
Evp. (%) C:46.92 H:409 N:1125 Cl:7.22
'H-NMR (300 MHz, CDCl5)

5 8.80 (s, 1H, H-2), 8.31 (s, 1H, H-8), 6.31 (dd, 1H, J,-3 = 3.2 Hz, Ji-» = 7.7 Hz, H-
27, 6.22 (d, 1H, H-1"), 5.61 (dd, 1H, Js 4 = 4.6 Hz, H-3"), 5.11 (t, 1H, Js 5 = 4.6 Hz,
H-4"), 4.82 (dd, 1H, Js e = 3.9 Hz, Jew o' = 12.3 Hz, H-6a"), 4.34 (M, 1H, H-5"), 4.12
(dd, 1H, Js o = 3.5 Hz, H-6b"), 2.21, 2.20, 2.06, 1.92 (4s, 12H, 40Ac).

“C-NMR (75.5 MHz, CDCly)

0 170.8, 169.2, 169.1, 169.0, 152.8, 152.2, 148.6, 143.1, 132.8, 81.3, 76.8, 73.4, 71.7,
68.6, 62.8, 21.4, 21.3, 21.2, 20.2.

6-Mepkamto-7-(a-D-pavvorvpavolvioe)movpivy (110)

To mapdywyo 1ng 6-pepkamtomovpivng 116 ovviiBetar oamd  TOV
TPOCTUTEVIEVO VOukAeoLitn 96 akolovBdvtog v 1010 TEPopaTIKY dadkacio Tov

TEPLYPAPETAL Y10, T 6VVOeon Tov mpoidviog 1la and v évaoon 9a. To mpokvmTOV
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éhao kobopileTor pe ypOUATOYPOQIO GTAANG LRO TIECM, YPTCLOTOLDVIOS O
dAvtn  éklovong To ovotnuo  dyAwpopedavio [/ pebavorn 8:2, omoTE
noporappdaveral To embovuntd npoiov 118 (229 mg, 73%) pe Aevkn appdon ver. Rf
=0.29 (8 dyhmwpopedavio / 2 pebavorn).

[a]o?? = +4°  (c=0.18, pebavorn)

ESI-MS (m/z): 315.06 (M+H")

Ytoyyetakn Avaivon: (C11H14N4OsS) C, H, N, S

Yno\. (%) C:4203 H:4.49 N:17.82 S:10.20
Evp. (%) C:4236 H:474 N:18.11 S:10.44
'H-NMR (300 MHz, DMSO-ds)

5 8.85 (s, 1H, H-2), 8.64 (s, 1H, H-8), 5.96 (d, 1H, Ji-»- = 8.1 Hz, H-1"), 5.43 (br s,
1H, OH), 5.17-5.11 (m, 3H, 30H), 4.69-4.57 (m, 2H, H-2", H-3"), 3.88-3.63 (M, 4H,
H-4", H-5", H-6a", H-6b").

13C-NMR (75.5 MHz, DMSO-ds)
5157.5, 151.4, 148.3, 143.8, 132.9, 84.1, 79.9, 76.4, 70.7, 69.9, 63.0.

6-XAmpo-7-(27,3",4"-tp1g-O-akeTvAo-a-D-AvEomvpavolvroe)movprivy (9¢)

To mapdywyo g 6-yAwpomovpivng 9¢ ocvvtifetor and to ocdiyopo 4€
aKoAoVOOVTOC TNV 1010 TEPAUATIKY S1001KOGI0 TOV TEPLYPAPETAL Vi T GVVOEST] TOV
npoidvtog  9a amd v €évoon 4a. To mpoxdmrov €haio  kobopileTon pe
ypouatoypaeio. oTAANG vrd mieon, YPNOWOTOIOVTAG MG O10ADT EKAOVONG TO
ocvomua o&kdg abviestépog / n-eEavio 4:6, ondte maparapPdvetor o embountd
npoiov 9¢ (687 mg, 65%) pe Aevkn appmon ven. Rf = 0.15 (4 o&ucdg abvreotépog /
6 n-e&avio).

[a]o? = -6°  (c=0.25, yhmpopdpLuo)
ESI-MS (m/z): 413.09 (M+H")
Ytoyyelokn Avéivon: (C16H17CIN4O;) C, H, N, Cl

Yroh. (%) C:4656 H:415 N:1357 Cl:8.59
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Evp. (%) C:46.80 H:433 N:13.82 Cl:881

"H-NMR (300 MHz, CDCls)

§8.92 (s, 1H, H-2), 8.48 (s, 1H, H-8), 6.43 (d, 1H, J;-» = 9.9 Hz, H-1"), 5.60-5.57 (m,
2H, H-2", H-3"), 4.99 (m, 1H, H-4"), 4.27, 4.16 (q, AB-system, 2H, J = 14.1 Hz, H-
53", H-5b"), 2.23 (s, 6H, 20Ac), 1.82 (s, 3H, OAC).

BC-NMR (75.5 MHz, CDCls)

0 169.4, 168.8, 168.7, 162.2, 152.9, 146.3, 142.8, 122.3, 80.5, 68.5, 68.1, 67.6, 66.6,
20.9, 20.6, 20.2.

6-Mepkamto-7-(a-D-AEomvpavolvio)movpivy (11g)

To mapdywyo g 6-pepkomtomovpivng 1lle ovvriBetow omd  TOV
TPOCTUTEVIEVO VOouKkAeolitn 9¢ akolovBdvtag v o Tepapatikny dadikasio Tov
TEPLYPAPETAL Y10, T 6VvOeon Tov mpoidviog 1la and v évaoon 9a. To mpokvmTOV
éhao kobopiletor pe ypopatoypoeioc oTHANG vd TiEoT, YPNOYOTOIDVING G
dAvtn  éklovong To ovotnua  dyyAwpopedavio [/ pebavoin 8:2, omoTE
noporappdaverar To embountd mpoiov 1le (229 mg, 64%) pe Aevkn appddn ven. Rf
= 0.24 (8 dyhwpopedavio / 2 pebavorn).

[a]p? =-2°  (c=0.20, puedavorn)

ESI-MS (m/z): 285.07 (M+H")

Ytoyetokn Avaivon: (C1oH12N404S) C, H, N, S

Yroh. (%) C:4225 H:425 N:19.71 S:11.28
Evp. (%) C:4237 H:415 N:19.87 S:11.35

'H-NMR (300 MHz, DMSO-dg)

§ 13.64 (br s, 1H, NH), 8.70 (s, 1H, H-2), 8.18 (s, 1H, H-8), 7.04 (d, 1H, J; » = 9.8
Hz, H-1"), 5.20 (br s, 1H, OH), 5.07 (d, 1H, J = 4.0 Hz, OH), 4.95 (d, 1H, J = 7.1 Hz,
OH), 4.34 (dd, 1H, Jp 3 = 2.7 Hz, H-2"), 4.03-3.94 (m, 2H, H-3", H-4"), 3.63-3.59 (m,
2H, H-5a", H-5b").
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¥3C-NMR (75.5 MHz, DMSO-ds)
5158.0, 151.2, 146.0, 144.4, 125.8, 81.2, 71.5, 69.7, 67.4, 66.7.

2-Apvo-6-yhopo-7-(2°,3",4°,6"-teTpakig-O-axeTvro-f-D-

yAvkomvpavolvro)movpivy (12a)

Ye SdAvpo 2-apwvo-6-yAwporovpivng (565 mg, 3.33 mmol) ce avvdpo
CH3CN (14 mL) mpootifeton HMDS (871 pl, 4.13 mmol) kot caxyapivn (27.5 mg,
0.15 mmol) kot T0 TpokHRTOV EVaLDPNUA OVOSEVETAL HE KAOETO WULKTAPO WE
emovappon yio 1 dpa vrd atpdceapa aldTov. AEOTOL TO piypo yiver Sy,
npootifetan n 1,2,3,4,6-mevraxic-O-aketvio-D-yAvkomvpavoln (4a) (1 g, 2.56 mmol)
kot MesSiOSO,CF; (647 pl, 3.58 mmol) kot to piypo g avtidpaong avadedetal yio
2 emmAéov dpeg pe kdBeto yoktpa pe enavappon otovg 60 °C. Metd to mépag g
avtiopaong (TLC), to piypa yoyxeton og Ogppokpacio dopatiov, E0VOeTEPOVETAL LIE
kopeopévo dwivpa NaHCO;3; xor exyvAileton pe EtOAc. H opyavikn ¢don
Enpaiverar pe avudpo NaxSO4 kot 0 1AV TNG amopaKpOVETAL VIO KeVO. AKoAovONce
Kabaplopog tov vroleippotog oe otqAn ypoupatoypoeiog (silica gel) vro mieon,
YPNOOTOLDVTOG G SLOADTN £KAovong to Vot o&ikdg abvieatépag / n-eEavio
9:1, omote moporopfavetar to embountd mpoidv 12a (819 mg, 64%) pe Aevkn
appmon ve1. Rf = 0.25 (0&ikdc abviecstépac).

[a]p? =-2°  (c=0.40, YAwpo@dppo).

ESI-MS (m/z): 500.13 (M+H")

Ytoyyetokn Avaivon: (C19H22CINsOg) C, H, N, Cl

Yroh. (%) C:4565 H:444 N:1401 Cl:7.09
Evp. (%) C:4538 H:429 N:1390 ClI:7.29
'H-NMR (300 MHz, CDCl5)

5 8.24 (s, 1H, H-8), 6.11 (d, 1H, J;-» = 9.0 Hz, H-1"), 5.67 (t, 1H, J,-5- = 9.2 Hz, H-
27, 5.60 (br s, 2H, NH,), 5.50 (t, 1H, Js 4 = 9.4 Hz, H-3"), 5.27 (t, 1H, Js-5 = 9.8 Hz,
H-4"), 4.30-4.21 (m, 2H, H-6a’, H-6b"), 4.04 (m, 1H, H-5"), 2.08, 2.07, 2.06, 1.91 (4s,
12H, 40Ac).
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C-NMR (75.5 MHz, CDCl3)

0171.2,170.6, 169.9, 169.3, 164.5, 158.2, 145.4, 143.6, 115.0, 74.9, 72.9, 69.9, 67.6,
61.4, 60.4, 20.7, 20.6, 20.5, 20.3.

2-Avo-6-pepkanto-7-(f-D-ylvkomvpavolvio)movpivy (14a)

¥’ éva  duwdlvpo  Tov  mPooTATELUEVOL  VoukAeolitn g 2-apvo-6-
yroporovpivng 12a (500.1 mg, 1 mmol) ce 4 mL avvdpng DMF mpootifeton KSAC
(155 mg, 1.36 mmol), kot T0 TPOKVITTOV EVALDOPMU OVASEVETAL LE KADETO YOKTHPA
otovg 100 °C yw 30 Aentd. Metd 1o mépag tng avridpaong (TLC), o Swddtng
amopakpiveror vmo kevd. To vméieypo SoAddetor o 0&kd abvAeoTtépa Kot
exyvAiletar pe NaCl, n opyavikn @don Enpaivetar pe dvodpo NaSO4 kot 0 StaAdTng
amopakpHveTor vto kevo. To mpokdmrov éhato dohvetor o pebavolkn appovio
(xopeopévn otovg 0°C, 55.8 mL), aprvetar og Bepuokpacio dopatiov yo 12 dpeg.
Metd to mépag g avrtidpaong (TLC), amopakpivetar o SADTNG VIO KEVO Kot TO
npokOTToV €Aoto koBopiletor pe ypoUOTOYpOPio. GTAANG YXPNOOTOIOVIONS MG
dAvtn  ékhovong To  ovotnuo  dylopouedavio /  pebavoln  8:2, omote
noparappaverol to entbountd mpoidv 14a (241 mg, 73%) e Aevkn aepddn voer. Rf
= 0.24 (8 dyhmwpopedavio / 2 pebavorn).
[a]p? =-2°  (c=0.10, puebavorn)

ESI-MS (m/z): 330.10 (M+H")

Ytoryetokn Avdivon: (C11H1sNsOsS) C, H, N, S

Ynoh. (%) C:40.12 H:459 N:21.27 S:9.74
Evp. (%) C:4042 H:4.68 N:21.45 S:9.67
'H-NMR (300 MHz, DMSO-ds)

§11.93 (br's, 1H, NH), 8.40 (s, 1H, H-8), 6.65 (d, 1H, J; »- = 9.3 Hz, H-1"), 6.48 (s,
2H, NH,), 5.27 (d, 1H, J = 5.4 Hz, OH), 5.15 (d, 1H, J= 2.4 Hz, OH), 4.94 (d, 1H, J =
4.8 Hz, OH), 4.36 (t, 1H, J= 5.9 Hz, OH), 3.83-3.40 (m, 6H, H-2", H-3", H-4", H-5’,
H-6a’, H-6b").
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¥3C-NMR (75.5 MHz, DMSO-ds)
5 156.7, 152.9, 145.4, 136.6, 119.1, 82.8, 80.0, 77.5, 71.1, 69.4, 60.4.

2-Apvo-6-yhopo-7-(2°,3",4°,6"-teTpakig-O-axeTvro-f-D-
yolaxtomvpoavolvioe)mwovpivy (128)

To mapdywyo ¢ 2-apvo-6-yAopomovpivng 12f cuvvtiBetor and to cdxyopo
4B axolovbmvtog TV 1010 TEPAUATIKY SLOOIKAGI0 TOL TEPLYPAPETOL Y10, TY) cVVOeoN
Tov mpoidvtog 12a amd Vv évowon 4a. To mpoxvmtov éloo kabapiletor pe
ypouatoypaeio. oTAANG vrd mieon, YPNOWOTOIOVTAG MG O10ALT EKAOVONG TO
ovomua o&kdg abvieotépag / n-eEavio 8:2, omdte moparapuPaverol to emBLUNTO
npoiov 12p (870 mg, 68%) pe Aevkr appddn ven. Rf =0.13 (9 o&idc abviestépog /
1 n-g&avio).

[a]p? =-6°  (c=0.30, yAwpopdputo)

ESI-MS (m/z): 500.10 (M+H")
Ytoyyetokn Avdaivon: (C1gH22CINsOg) C, H, N, Cl
Yrol. (%) C:4565 H:444 N:1401 CI:7.09

Evp. (%) C:4550 H:453 N:1433 Cl:7.15

'H-NMR (300 MHz, CDCls)

5831 (s, 1H, H-8), 6.00 (d, 1H, J;-» = 9.3 Hz, H-1"), 5.79 (t, 1H, J,-5- = 9.7 Hz, H-
27, 5.56 (d, 1H, J3 4 = 3.0 Hz, H-4"), 5.30 (dd, 1H, H-3"), 4.28-4.11 (m, 3H, H-5", H-
6a’, H-6b), 2.22, 2.04, 2.02, 1.90 (4s, 12H, 40Ac).

BC-NMR (75.5 MHz, CDCl3)

0170.2, 169.8, 169.7, 169.1, 164.2, 159.2, 146.7, 144.0, 115.4, 79.2, 74.1, 71.3, 67.8,
67.1, 61.3, 20.6, 20.4, 20.3, 20.2.
2-Apvo-6-pepkanto-7-(f-D-yoraxtorvpavolvro)movpivy (14)

To mapdywyo g 2-apwvo-6-pepkantonovpivng 14 ovvtiBetor amd ToV
TPOoTOTELIEVO VOouKAeoLit 12B akolovBdvTtag TV 1010 TEPANOTIKT SLOOIKAGI0 TOV
TEPLYPAPETAL Y10 T GVVOEST) TOL TTPoidviog 14a amd v évaoon 12a. To npokvmTOoV
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éhato kobapiletor pe ypopoatoypopioc oTHANG vId TiEST, YPNOCLLOTOUDVTOG MG
dAvtn  éklovong To ovotnuo  dyAwpopedavio [/ pebavorn 8:2, omoTE
noparapupdaverol to entbountd mpoidv 146 (247 mg, 75%) pe Aevkn appddn voer. Rf
= 0.18 (8 dyhmwpopedavio / 2 pebavorn).

[a]o? =+2°  (c=0.33, pebavorn)

ESI-MS (m/z): 330.09 (M+H")

Ytoyyetakn Avaivon: (C11H1sNsOsS) C, H, N, S

Ynoh. (%) C:40.12 H:459 N:21.27 S:9.74
Evp. (%) C:4029 H:4.69 N:2147 S:9.78

'H-NMR (300 .MHz, DMSO-dg)
5 11.94 (br s, 1H, NH), 8.33 (s, 1H, H-8), 6.66-6.45 (m, 3H, H-1", NH,), 5.17, 4.87,
451, 4.44 (4br s, 4H, 40H), 4.09-3.48 (m, 6H, H-2", H-3", H-4, H-5’, H-6a’, H-6b").

BC-NMR (75.5 MHz, DMSO-ds)
6 159.0, 152.3, 145.2, 136.7, 119.5, 82.8, 78.6, 74.0, 69.0, 68.1, 60.0.

2-Apvo-6-yhopo-7-(2°,3",4"-1prg-O-axeTvro-F-D-Euhomopavolvro)movpivy (12y)

To mapdywyo g 2-apvo-6-yAoporovpivng 12y cvvtifetor and 10 cdkyapo
4y akorovBadvTog TV 1010 TEpapaTiKn dtadikacio Tov Teptypaeetal yio T cOvOeon
Tov mpoidvtog 12a amd Vv évoon 4a. To mpoxvmtov éloo kabapiletor pe
APOUATOYPOPIO. OTAANG VIO Tieon, YPNOWOTOIOVTAG MG OlALT EKAOVONG TO
ovomua o&kdg abvieotépag / n-eEavio 6:4, omdte ToparapuPaverol to emtBLUNTO
npoiov 12y (778 mg, 71%) pe Aevkn appmon ven. Rf = 0.33 (7 o&wdc abvieostépag /
3 n-e&avio).

[a]p? =-2°  (c=0.20, xAwpopdputo)
ESI-MS (m/z): 428.10 (M+H")
Ytoyyetokn Avaivon: (C16H18CINsO;) C, H, N, Cl

Yroh. (%)  C:4492 H:424 N:16.37 Cl:8.29
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Evp. (%) C:4507 H:433 N:16.44 Cl:8.38
"H-NMR (300 MHz, CDCls)

§7.90 (s, 1H, H-8), 5.61 (br s, 2H, NH,), 5.57 (d, 1H, Ji-» = 9.4 Hz, H-1"), 5.42 (t,
1H, Jy-3 = 9.0 Hz, H-2"), 5.24-5.15 (m, 2H, H-3", H-4"), 4.30 (dd, 1H, Js 52 = 5.6 Hz,
Jsa s = 11.5 Hz, H-5a"), 3.56 (M, 1H, H-5b"), 2.08, 2.06, 1.82 (3s, 9H, 30Ac).

C-NMR (75.5 MHz, CDCls)

0 170.7, 169.2, 169.1, 164.7, 159.6, 145.7, 143.7, 115.7, 79.2, 76.6, 75.3, 68.8, 65.1,
20.6, 20.4, 20.2.

2-Apmvo-6-pepkanto-7-(f-D-Euhomvpavolvio)Tovpivny (14y)

To mopdywmyo g 2-apuvo-6-pepkamntonovpivng 14y ocuvvtiBeton amd ToV
TPOCTUTEVIEVO VOuKAEo itn 12y axolovBdvTag TV 1010 TEPAUATIKY SLOOIKAGI0 TOV
TEPLYPAPETAL Y10 T GVVOEST) TOL TTPoidvtog 14a amd v évoon 12a. To npokdmTOV
éhao kobapiletor pe ypopatoypoeiocc oTHANG vrd TiEoT, YPNOYWOTOIDVING G
daAvtn  ékhovong To ovotnua  dyAwpopedavio [/  pebavorn 9:1, omoTE
nopaAappdaveror to embounto npoiov 14y (227 mg, 76%) ue Aevkn appddn ven. Rf
=0.22 (9 dywpopedavio / 1 uebavorn).

[a]p? =-2°  (c=0.15, uebavonn)

ESI-MS (m/z): 300.08 (M+H")

Ytoyyetakn Avaivon: (C1oH13Ns04S) C, H, N, S

Yroh. (%) C:40.13 H:438 N:2340 S:10.71
Evp. (%) C:40.27 H:4.53 N:2357 S:10.61
'H-NMR (300 MHz, DMSO-ds)

5 11.68 (br's, 1H, NH), 8.00 (s, 1H, H-8), 6.78 (s, 2H, NH,), 5.32-5.08 (m, 4H, 30H,
H-1"), 3.88-3.81 (m, 3H, H-2", H-3", H-4"), 3.53-3.45 (m, 2H, H-5a", H-5b").

¥C-NMR (75.5 MHz, DMSO-ds)

0159.6, 152.9, 147.9, 138.5, 118.0, 83.1, 77.2, 70.8, 68.9, 68.3.
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2-Apvo-6-yhopo-7-(2°,3",4",6"-teTpakig-O-axeTvro-a-D-

poavvorvpavoivio)rovpivy (129)

To mapdywyo ™ 2-apvo-6-yAopomovpivng 128 cuvrtibeton amd 10 GAKY0PO
40 axolovbmvtog TV 1010 TEPAUATIKY SLOOIKAGI0 TOL TEPLYPAPETOL Y1, TY cVVOeoN
To0v mpoidvtog 12a amd Vv évowon 4a. To mpoxvmtov éloo kabapiletor pe
ypouatoypaeio. oTAANG vnd mieon, YPNOWOTOIOVTAG MG O10ADT £KAOVONG TO
ovomua oo abvieotépac / n-e€avio 7:3, omdte ToparapuPaverol to emxtBLUNTO
npoiov 126 (883 mg, 69%) pe Aevkr aepddn ven. Rf = 0.26 (8 o&ikdg abvieotépag /
2 n-e&avio).

[a]o? =+8°  (c 0.39, yhopopdpiito)

ESI-MS (m/z): 500. 90 (M+H")

Ytoyyetokn Avaivon: (C19H22CINsOg) C, H, N, Cl

Yroh. (%) C:4565 H:444 N:1401 Cl:7.09
Evp. (%) C:4542 H:433 N:13.83 Cl:7.35
'H-NMR (300 MHz, CDCls)

§8.57 (s, 1H, H-8), 6.42 (d, 1H, J;-» = 7.8 Hz, H-1"), 5.77 (dd, 1H, Jy 5 = 3.2 Hz, H-
27, 5.49 (t, 1H, Js 4 = 4.0 Hz, Js 5 = 3.6 Hz, H-4"), 5.11 (t, 1H, H-3"), 4.95 (m, 1H,
H-6a"), 4.25 (m, 1H, H-5"), 4.05 (dd, 1H, Js g = 3.8 Hz, Jeaso' = 12.8 Hz, H-6b"),
2.22,2.19, 2.06, 1.97 (4s, 12H, 40Ac).

“C-NMR (75.5 MHz, CDCly)

0 170.6, 169.3, 168.2, 168.10, 164.2, 159.4, 146.6, 144.0, 115.9, 77.9, 75.1, 68.4,
67.2,67.1,60.1, 20.8, 20.7, 20.6, 20.4.

2-Apvo-6-pepkanto-7-(a-D-pavvorvpavolvro)movpivny (140)

To mapdywyo g 2-apwvo-6-pepkamtonovpivng 146 ovvtiBetor amd TOV
TPOoTaTELIEVO VOUKAEOL i 126 akolovBdvTag TV 1010 TEPAUATIKY SLOOIKAGI0 TOV
TEPLYPAPETAL Y10 T GVVOEST) TOL TTPoidvtog 14a amd v évoon 12a. To npokdmToV
éhato kobopiletor pe ypopatoypoeioc oTHANG vId miEoT, YPNOWOTOIDVING G

dAvtn  ékhovong To ovotnuo  dyyAwpopedavio [/ pebavoin 8:2, omoTE
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noapaAappdaverol to entbountd mpoidv 146 (224 mg, 68%) pe Aevkn aepddn ven. Rf
=0.22 (7 dyhwpopedavio / 3 pebavorn).
[a]p? =-2°  (c=0.10, uebavorn)

ESI-MS (m/z): 330.08 (M+H")

Ytoyyetakn Avaivon: (C11H1sNsOsS) C, H, N, S

Ynoh. (%) C:40.12 H:4.59 N:21.27 S:9.74
Evp. (%) C:39.99 H:4.26 N:2098 S:9.90
'H-NMR (300 MHz, CDs0D)

5 8.50 (s, 1H, H-8), 7.37 (d, 1H, Ji-» = 9.2 Hz, H-1"), 4.40-4.35 (m, 2H, H-2’, H-3"),
4.08 (M, 1H, H-4"), 3.97 (m, 1H, H-5"), 3.68 (M, 2H, H-6a’, H-6b").

3C-NMR (75.5 MHz, CD;0D)
0 159.6, 152.4, 145.9, 137.3, 119.3, 82.2, 78.9, 77.8, 70.9, 69.8, 60.8.
2-Apvo-6-yhopo-7-(2°,3",4-1prg-O-axeTvro-a-D-hvEomvpavolvio)movpivny (12¢)

To moapdywyo g 2-apvo-6-yAwponovpivng 12¢ cvvtifetar and 10 chkyapo
4g axolovBovtog TV 1010 TEpapaTiKn dladikacio Tov meprypdeetal yio T chvOeon
T0v mpoidvtog 12a amd Vv évowon 4a. To mpoxvmtov éloo kabapiletor pe
YPOUATOYPOPIOL GTAANG VIO Tieon, YPNOWOTOIOVTAG MG OlAVTH EKAOVONG TO
ocvomua oo abviestépac / n-eEavio 6:4, ondte maparapPdvetor o embvuntd
npoiov 12¢ (799 mg, 73%) pe Aevkn appmddn ver. Rf = 0.40 (8 o&ikog abviestépog /
2 n-g&avio).

[a]o?® =-36°  (c=0.50, yAwpopOpuIO)

ESI-MS (m/z): 428.11 (M+H")

Ytoyyetokn Avaivon: (C1H1sCINsO7) C, H, N, Cl

Ymoh. (%) C:4492 H:424 N:16.37 Cl:8.29

Evp. (%) C:4511 H:440 N:1657 Cl:8.49
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'H-NMR (300 MHz, CDCl)

5 8.61 (s, 1H, H-8), 6.09 (d, 1H, J1 » = 7.8 Hz, H-1"), 5.61 (br s, 2H, NH,), 5.40 (m,
1H, H-3"), 4.95 (m, 1H, H-4"), 4.19-4.13 (m, 3H, H-2, H-5a", H-5b"), 2.22 (s, 3H,
OAC) 2.20 (s, 6H, 20Ac).

*C-NMR (75.5 MHz, CDCls5)

0 170.4, 169.6, 169.4, 164.7, 159.8, 148.9, 145.9, 115.8, 80.5, 75.9, 71.3, 68.4, 65.6,
20.8, 20.5, 20.4.

2-Apvo-6-pepkanto-7-(a-D-AvEomvpavolvio)movpivy (14¢)

To mopdywmyo g 2-apuvo-6-pepromtomovpivng lde ovvtifetor and tov
TPOCTUTEVUEVO VOUKAEOiTN 12¢ axoAovBmvTag TV 1510 TEPOUATIKY JadIKAGI0 TOV
TEPLYPAPETAL Y10 T GVVOEST) TOL TTPoidvtog 14a amd v évoon 12a. To npokvmToV
éhalo kobopiletor pe ypopotoypaeio oMAnNG vwd Tieon, YPNOYLOTOIOVTAS ®G
dAvtn  ékhovong To  ovotnua  dtylopoueddvio [/ pebavoln  8:2, omote
noparappaverol to embounto npoiov 14g (224 mg, 75%) pe Aevkn appddn ver. Rf
= 0.16 (8 dyhmwpopedavio / 2 pebavorn).

[a]p? =-2°  (c=0.15, uebavonn)

ESI-MS (m/z): 300.06 (M+H")

Ytoyyetokn Avaivon: (C1oH13Ns04S) C, H, N, S

Ymo). (%) C:40.13 H:438 N:2340 S:10.71
Evp. (%) C:40.03 H:4.27 N:2327 S:10.57
'H-NMR (300MHz, DMSO-ds)

§11.97 (br's, 1H, NH), 8.39 (s, 1H, H-8), 6.84 (d, 1H, Ji-» = 9.4 Hz, H-1"), 6.52 (br s,
2H, NH,), 5.18, 5.06, 4.93 (3br s, 3H, 30H), 4.26 (m, 1H, H-2"), 4.03-3.90 (m, 2H,
H-3’, H-4"), 3.60-3.54 (m, 2H, H-5a", H-5b").

¥3C-NMR (75.5 MHz, DMSO-ds)

0159.2,152.7, 147.9, 138.4, 118.0, 80.0, 77.2, 70.7, 68.7, 68.1.
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111.3 XovOeon Tov C5-0AkHVOLO TUPAVOVOVKAEOCITIKAV AVILOYMV TG 0VPUKIANG

K01 TNG KVTOGIVIG

111.3.1 XbdvOeon tov C5-0AKOVOA0 TUPAVOVOVKAEOSITIKAV aVIAOY®OV TNG

ovpukiing 15a-23a
1-(27,3",47,6"-Terpaxic-0-axeTvro-f-D-yhokomrvpavolvro)-5-1wdoovpaxiiy (2a)

H epmopwca dwbéoyn 1,2,3,4,6-nevrokic-O-axetvio-D-yAvkomvupavoln (1)
(19, 2.6 mmol), pe v mopyudiky Paon S-twdoovpaxiin (857 mg, 3.6 mmol),
dwAvovtar oe  Aavudpo aketovirpido (CH3CN) (12.8 mL), mapovcio Ttov
eEopebvrodiciialavioo (HMDS) (949 ul, 45 mmol), kabdg xor KataAvTiKng
nocodtrag  cokyopivng (27 mg, 0.2 mmol) xair pe Vv 7wpocHikn TOL
prpbopopedavocovipovikon tpipuedviostivrectépa (MesSIOSO,CF3) (984 ul, 3.6
mmol) aktvoforovvtar pe pukpoxvpoto oe 120 Watt yio 3 Aentd. Metd to mépag tng
avtiopaong (TLC), to piypa yoyxeton o€ Beppokpacio dopatiov, eE0VOETEPOVETOL LE
kopeopévo odAvpae NaHCOs; ko exyviiletar pe CH2Cl,. H opyovikny @dom
Enpaivetar pe dvudpo NaSO4 kot 0 daAVTNG amopakpviveTal vd Kevo. Akolovbet
Kaboaplopog tov vroleippotog oe otqAn ypoupatoypapiog (silica gel) vad mieon,
YPNOUOTOLDVTOG G SLOADTN £KAoveNG To cvotnuo o&ikdc abviestépag / N-eEavio
5:5, ondte maporopfaverorl To entbountd mpoidv 2a (1.21g, 83%). Rf = 0.18 (o&wkdc
atfvreotépag / n-e&avio 5:5).

[a]p?*=-3.0°  (c=0.11, YA®po@oppio)

Amax 270 nm (e = 6532)

ESI-MS (m/z): 569.3 (M+H")

Ytoyyetokn Avaivon: (CigH21IN2011) C, H, N

Ymo). (%) C:38.04 H:3.72 N:4.93
Evp. (%) C:37.95 H:3.88 N :5.10
'H- NMR (400 MHz, CDCl5)

0 8.30 (brs, 1H, NH), 7.62 (s, 1H, H-6), 5.89 (d,1H, J1-»- - 9.5 Hz, H-1"), 5.35 (t, 1H,
Jo 3= J34=9.4 Hz, H-3'), 5.16-5.11 (m, 2H, H-2", H-4"), 4.32-4.09 (m, 2H, H-6a’,
H-6b"), 3.90 (m, 1H, H-5"), 2.10, 2.07, 2.03, 2.02 (4s, 12H, 40Ac).
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1-(f-D-TI'hwkomvpavolvro)- S-iwdoovpakiin (3a)

Addopo g évoong 20 (569.3 mg, 1 mmol) oe pebavorikr oppovia
(xopeopévn otovg 0°C, 56.0 mL) avadevetar yio 12 dpeg o Oepuokpacio dmpatiov.
O 31AVTNG amopaKpOVETOL VIO KEVO, OTOTE TOPAAAUPAVETOL TO ETBLUNTO TTPOIdV 3a

(349 mg, 87%) wc Aevkd oteped. RF = 0.35 (0&wkdc abvreotépag / pebavoin 9:1).
[a]p?=+2.0°  (c=0.50, pebavorn)

Amax 269 nm (e = 5044)

ESI-MS (m/z): 401.2 (M+H")

Ytoyyetakn Avaivon: (C1oH13IN207) C, H, N

Ymoh. (%) C :30.02 H:3.27 N:7.00

Evp. (%) C:2993 H:343 N:6.88

'H- NMR (400 MHz, CD;0D)

§ 8.12 (s, 1H, H-6), 5.50 (d,1H, J;-» = 7.9 Hz, H-1"), 3.87-3.70 (m, 2H, H-2’, H-4"),
3.54-3.45 (m, 4H, H-3', H-5", H-6a", H-6b").

C- NMR (100 MHz, CDs0D)

0160.34, 150.35, 145.20, 83.44, 80.11, 77.54, 72.33, 69.90, 68.59, 61.55.

111.3.2 T'eviki] péBodog ovvleong TeMk®@V orkvviov g ovpoakiing 15a-23a

(Sonogashira reaction)
1-(p-D- I'hbvkomvpavolvro)-5-(revrvvoro)ovpakiin (15a)

H ovvBeon tov 15a emitedybnke pe ) péBodo tov pKpokuudTmv o e£NG: o8
yoahvo oloAidlo tov 10 ml dwivovron (642 mg, 1.6 mmol) g 1-(f-D-
yAvkomvpavolvro)-5-twdoovpakiing (3a) oe 3 ml avvdpo N, N-duebvropopuapidio
(DMF), mpocbétovtag 4.8 mmol tov katdAiniov aikvviov, (185 mg, 0.16 mmol)
Pd(PPh3)4, (30 mg, 0.16 mmol) Cul, kot (444 pl, 3.2 mmol) EtsN kot 6t cuvéyeio

axtivofoArovvtor pe pukpokvpota oe 120 Watt, yio 3 Aentd. Metd 1o mépag tng
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avtiopaong (TLC), amopakpdverar o doAdTng Vo kevd kot akolovOei kabapiopdg
TOL VIOAEILOTOG 68 6TNAN YpwuaToypaiag (Silica gel) vo wieon, ypnoponotdvIog
®¢ SVt ékAovong to cvotue o&ikdc adviestépag / pebavoin 9.5:0.5, omote
naparappaveror to entbountod mpoidv 15a (399 mg, 73%) pe Aevkn appddn voer. Rf
= 0.21 (o&woc abvreotépag / pebavorn 9.5:0.5).

[a]p?=-2.0°  (c=0.17, ueBavorn)

Amax 290 nm (e = 4087)

ESI-MS (m/z): 341.28 (M+H")

Ytoyyelokn Avdivon: (CisHoN207) C, H, N

Yroh. (%) C:5294 H:5092 N : 8.23

Evp. (%) C:5267 H:623  N:811

'H- NMR (400 MHz, CDs;0D)

8 8.77 (s, 1H, H-6), 5.53 (d,1H, J;-» - 8.7 Hz, H-1"), 3.87-3.71 (m, 6H, H-2’, H-3', H-
4’, H-5', H-6a’, H-6b"), 2.36 (t, 2H, J = 6.9 Hz, a-CHy), 1.59 (m, 2H, p-CHy), 1.02 (t,
3H, J = 7.3 Hz, CHs).

C- NMR (100 MHz, CDs0D)

0 162.15, 149.69, 142.35, 100.74, 94.17, 83.40, 80.10, 77.55, 72.28, 71.67, 69.93,
61.59, 23.09, 22.15, 13.95.

1-(p-D- I'bvkomvpavolvro)-5-(erTovvro)ovpaxiin (16a)

To mapdywyo 16a cvvtiBetarl and Tov vovkieolitn 3a akorovbdvtag v ido
TEPAPATIKN OdIKOGI0 TOV TEPLYpAPETAL Yot T oOvOeon tov mpoidvtog 15a and
mv évoon 3a. To mpokdmtov éhaio kaBapiletor pe ypopatoypoeioc cTHAng Lo
TieoT, YPNOYWOTOIDOVTAS MG SADTN €KAOVONG TO ovotnua 0&KOG abvAestépag /
uebovoin 9.5:0.5, ondte moporopfaveral to entbountd npoiov 16a (414 mg, 70%)
ue Aevkn appmon ven. Rf = 0.28 (0&ikdc abvieostépag / pebavoin 9.5:0.5).

[a]p?=+2.0°  (c=0.17, pebavorn)
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Amax 290 nm (g = 3326)

ESI-MS (m/z): 369.27 (M+H")

Ytoyyelokn Avéivon: (C17H24N207) C, H, N

Yrol. (%) C:5543 H:657  N:7.60

Evp. (%) C:55.25 H:6.76 N : 8.88

'H- NMR (400 MHz, CD;0D)

§7.78 (s, 1H, H-6), 5.45 (d,1H, J1 2 - 9.1 Hz, H-1"), 3.78-3.76 (m, 6H, H-2", H-3", H-
4, H-5’, H-6a’, H-6b"), 2.30 (t, 2H, J = 7.1 Hz, a-CH,), 1.49 (m, 2H, B-CH,), 1.37-
1.25 (M, 4H, 2 x CH,), 0.84 (t, 3H, J = 7.3 Hz, CHy).

C- NMR (100 MHz, CDs0D)

0 162.76, 150.82, 142.31, 100.78, 94.43, 87.37, 83.49, 80.19, 77.55, 72.40, 69.93,
61.60, 32.05, 29.31, 23.26, 20.20, 14.42.

1-(p-D-TI'hwkomvpavolvro)-5-[(parvore)arBvvoro]ovpakiin (17a)

To mapdywyo 17a cvvtiBetar and tov vovkieolitn 3a akorovbdvtag v ido
TEPAPOATIKN OdIKaGIo TOV TEPLYpAPETAL Yot T oOvOeon tov mpoidvtog 15a amd
mv évoon 3a. To mpokdmtov éhato kabapileton pe ypopatoypagio GTHANG VIO
Tieon, YPNOYWOTOIDOVTAS MG SADTN €KAOVONG TO cvotnua 0&KOG abvAiestépag /
uebovoin 9:1, ondte maparappdveton to embountd mpoiov 17a (492 mg, 82%) ue
Agvkn a@pddn ven. Rf=0.26 (0&ikog abvreotépag / pebovorn 9:1).

[a]p?=+2°  (c=0.17, pebavorn)

Amax 262 nm (e 1765)

ESI-MS (m/z): 375.37 (M+H")

Ytoyyelokn Avaivon: (CigH1sN20O7) C, H, N

Yroh. (%) C:57.75 H:485 N:7.48
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Evp. (%) C:58.07 H:458 N:7.80
'H-NMR (400 MHz, CD30D):

5 8.10 (s, 1H, H-6), 7.85-7.36 (m, 5H, Ph), 5.58 (d, 1H, Ji-» = 9.5 Hz, H-1"), 3.90-
3.48 (m, 6H, H-2", H-3", H-4", H-5", H-6a", H-6b").

C-NMR (100 MHz, CDs0D)

0 162.50, 151.69, 141.56, 131.68, 127.45, 127.39, 121.45, 101.70, 94.30, 85.38,
84.79, 77.38, 75.42, 70.35, 70.17, 63.25.

1-(p-D-I'hwkomvpavolvro)- 5-[(4-wevrvio@atvoro)aBuvvoro]ovpakiin (18a)

To mapdywyo 18a cvvtiBetar and Tov vovkieolitn 3a akoiovdmvtag v ido
TEPAPOATIKN OdIKaGior TOV TEPLYpAPeTaL Yo T oOvheon tov mpoidvtog 15a and
mv évoon 3a. To mpokdmtov éhato kabapileton pe ypopatoypagio GTHANG VIO
Tieom, YPNOYWOTOIDOVTAS MG SADTN €KAOVONG TO ovoTnua 0&KOG abvAestépag /
uebovoin 9:1, ondte maparapPdveton to embountd mpoiov 18a (549 mg, 77%) ue
Aevkn a@pddn ven. Rf = 0.50 (o&wdg abvreotépag / pebavoin 9:1).

[a]p??=-2°  (c=0.56, pebavorn)

Amax 262 nm (g 1065)

ESI-MS (m/z): 445.50 (M+H")

Ytoyyetokn Avaivon: (CasHasN207) C, H, N
Ymoh. (%) C:6215 H:6.35 N:6.30
Evp. (%) C:62.03 H:625 N:6.17
'H-NMR (400 MHz, CDs0D)

§8.07 (s, 1H, H-6), 7.42 (d, 2H, J = 7.9 Hz, 0-C¢H,C=C), 7.18 (d, 2H, J = 8.0 Hz, m-
CsHsC=C), 5.58 (d, 1H, Ji.»- = 8.8, Hz, H-1"), 3.87 (d, 1H, Jex 6o’ = 12.1 Hz, H-6a"),
3.75 (dd, 1H, Js gy = 2.3 Hz, H-6b"), 3.61-3.48 (m, 4H, H-2, H-3", H-4’, H-5"), 2.62
(t, 2H,J = 7.7 Hz, H-1""), 1.62 (p, 2H, J = 7.1 Hz, H-2""), 1.39-1.29 (m, 4H, H-3"", H-
4°7),0.90 (t, 3H, J = 6.5 Hz, H-5"").
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C-NMR (100 MHz, CD3;0D)

0 162.10, 151.30, 143.40, 138.90, 132.60, 128.30, 120.30, 101.40, 93.60, 87.00,
83.90, 79.10, 74.70, 71.60, 71.50, 62.40, 36.50, 31.90, 31.70, 23.40, 14.70.

1-(p-D-TI'hwkomvpavolvro)- 5-[(4-tert -BovTvro@arvoro)arBvvoio]ovpakiin (19a)

To mapdywyo 19a cvvtiBetarl and tov vovkieolitn 3a akorovbdvtag v ido
TEPAPOTIKN OdIKOGIo TOV TEPLYpAPETAL Yot T cOvOeon tov mpoidvtog 15a amd
mv évoon 3a. To mpokdmtov éhato kabapileton pe ypopatoypagio oTHANG VIO
TieoT, YPNOWOTOLDOVTAS MG SADTN €KAOVONG TO oot 0&KOG abvAestépag /
uebovoin 9:1, omndte maparapPdvetor to embountd mpoiov 19a (538 mg, 78%) ue
Aevkn aepddn ven. Rf=0.50 (0&ikog abvreotépag / pebovorn 9:1).

[a]p? =+2°  (c=0.22, pebavorn)

Amax 262 nm (& 1720)

ESI-MS (m/z): 431.48 (M+H")

Ytoyyetokn Avaivon: (CooHz6N207) C, H, N
Yroh. (%) C:61.39 H:609 N:651
Evp. (%) C:61.60 H:627 N:6.73
'H-NMR (400 MHz, CDsOD+CDCls)

97.90 (s, 1H, H-6), 7.43 (d, 2H, J = 8.5 Hz, 0-C¢H4C=C), 7.35 (d, 2H, J = 8.5 Hz, m-
CsH4C=C), 5.57 (d, 1H, J;-»- = 8.8 Hz, H-1"), 3.88-3.33 (m, 6H, H-2", H-3’, H-4', H-
5', H-6a’, H-6b"), 1.30 (s, 9H, t-Bu).

3C-NMR (400 MHz, CD;0D+CDCl5)

0 162.15, 151.35, 150.18, 143.25, 132.33, 125.13, 119.73, 101.27, 93.45, 86.80,
83.79, 78.85, 74.53, 71.69, 71.55, 62.45, 41.18, 31.77.

1-(p-D-TI'hwkomvpavolvro)- 5-[(Tpipedviociivio)aBvvoro]ovpakiin (20a)

To mapdywyo 20a cvvtiBetarl and Tov vovkieolitn 3a akorovbdvtag v ido
TEPAPOATIKN OdIKaGio TOV TEPLYpAPETAL Yot T oOvOeon tov mpoidvtog 15a and

mv évoon 3a. To mpokdmtov éhato kabapileton pe ypopatoypagio GTHANG VIO
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TieoT, YPNOYWOTOLDOVTAS MG SADTN €KAOVONG TO ovoTnua 0&KOG abvAestépag /
uebovoin 9.5:0.5, ondte TaparapPaveton to embounto mpoiév 20a (414 mg, 70%) pe
Aevkn aepddn ven. Rf = 0.23 (o&wdg abvrectépag / pebavoin 9:1).

[a]p?? =-3°  (c=0.22, pebavorn)

Amax 290 nm (& 4025)

ESI-MS (m/z): 369.35 (M+H")

Ytoyyelokn Avaivon: (CisH22N204Si) C, H, N
Yroh. (%) C:4864 H:599 N:7.56
Evp. (%) C:48.92 H:587 N:7.74
'H-NMR (400 MHz, CDs;0D)

0 7.97 (s, 1H, H-6), 5.48 (d, 1H, J;-> = 8.0, Hz, H-1"), 3.81-3.40 (m, 6H, H-2", H-3,
H-4", H-5", H-6a", H-6b"), 0.14 (s, 9H, Si(CHa)s).

C-NMR (100 MHz, CDs0D)

0 161.60, 150.80, 144.16, 100.05, 98.09, 95.85, 83.44, 80.12, 77.49, 72.42, 69.91,
61.54, 0.19.

1-(p-D-TI'hwkomvpavolvro)-5-(aBvvore)ovpakiiny (21a)

To ovhopévo aikvvio 200 (443.2 mg, 1.2 mmol) dwivetoar ce avvdpo
CH3CN (1.7 mL) xotr mpootifeton n-BusNF x 3H,O (410 mg, 1.3 mmol), 1o
TPOKVTTTOV OldAvpe, avadevetal o Beppokpacio dmpatiov yio 30 Aentd. Metd to
népag ¢ avrtiopoong (TLC), o dwAdtng amopakpOvetar vwd kevd. Akolovdel
KaBaplopog tov vroleippotog oe otAn ypouatoypoeiog (silica gel) vro mieon,
YPNOUOTOIDVTOS G SHADTN EKAOVGNG TO GVGTHO 05IKOG abvieotépag / pebavoin
9.5:0.5, omote mopoarapfaveral To entBountd wpoidv 21la (298 mg, 83%) ue Aevkn
appmon voe1. Rf = 0.15 (o&wdc abvreotépac / pebavoin 9:1).

[a]p? =+3°  (c=0.28, pebavorn)
Amax 286 NM (& 3196)

ESI-MS (m/z): 299.27 (M+H")
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Ytoyyelokn Avaivon: (C12H14N207) C, H, N
Ymoh. (%) C:4832 H:473 N:9.39
Evp. (%) C:4850 H:4.48 N:9.17
'H-NMR (400 MHz, CD;0D)

0 8.07 (s, 1H, H-6), 5.57 (d, 1H, J1-»- = 8.6, Hz, H-1"), 3.89-3.48 (m, 6H, H-2", H-3’,
H-4’, H-5", H-6a’, H-6b"), 1.31 (s,1H, C ==CH).

C-NMR (100 MHz, CD3;0D)

0 161.96, 150.25, 132.10, 98.57, 84.40, 80.43, 77.04, 76.55, 71.52, 61.42, 69.59,
67.84.

6-n-Ilpomvro-3[1-(f-D-yhvkorvpavolvro)-@ovpavo[2,3-d]ropipidive-2-ovy (22a)

To mapdymyo 22a cvvtifetor amd tov vovkieolitn 3a akorlovbdvtag v ido
TEPAPOATIKN OdIKaGIo. TOV TEPLYpAPETAL Yot T oOvOeon tov mpoidvtog 15a amd
mv évoon 30 Tapativoviag Tov xpovo g avtidopaons ota 8 Aemtd. To mpokvmtov
éhao kobapiletor pe ypopoToypapioc oTHANG VIO TEST, YPNOYOTOIDVTAS O
daAvtn ékhovong to ovotnuo o&ikog atbvieotépag / pebavorn 9:1,  omote
nopaAappdaverol to emtbountod mpoidv 22a (481 mg, 88%) pe Aevkn appddn ven. Rf
= 0.25 (o&woc abvreotépag / pebavoin 8:2).

[a]p??=+1°  (c=0.11, pebovorn)

Amax 241 Nm (¢ 1514)

ESI-MS (m/z): 341.35 (M+H")

Ytoyyelokn Avaivon: (CisHoN207) C, H, N
Ymoh. (%) C:5294 H:592 N:8.23

Evp. (%) C:5323 H:561 N:8.40
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'H-NMR (400 MHz, CDs;0D)

5 8.43 (s, 1H, H-4), 6.39 (s, 1H, H-5), 5.93 (d, 1H, Ji-»- = 7.2, Hz, H-1"), 3.89-3.51
(m, 6H, H-2", H-3", H-4", H-5", H-6a’, H-6b"), 2.68 (t, 2H, J = 7.5 Hz, CH,-CH,-
CHs), 1.74 (m, 2H, CH,-CH,-CHy), 1.00 (t, 3H, J = 7.3 Hz, CHy).

C-NMR (100 MHz, CD;0D)

0 170.82, 159.58, 155.43, 137.16, 109.00, 99.40, 85.32, 80.43, 77.58, 73.80, 70.14,
61.64, 30.75, 21.28, 13.91.

6-n-Ilevrvio-3[1-(f-D-yhvkomvpavolvro)-@ovpavo[2,3-d]avpipidve-2-ovn (23a)

To mapdymyo 23a cvvtifetar omd tov vovkieolitn 3a axorlovbdvtag v ido
TEPAPATIKN OdIKOGT0 TOV TEPLYpAPETAL Yot T cOvOeon tov mpoidvtog 15a amd
v évoon 30 Tapativoviag Tov xpovo g avtidopaons ota 8 Aemtd. To mpokvmtov
éhato kobopiletor pe ypopatoypoeioc oTHANG ved TiEOT, YPNOYOTOIDVING G
vt ékhovong to ovotnuo o&ikog atbvieotépag / pebavorn 9:1,  omote
noparappaverol to entbountd mpoidv 23a (526 mg, 89%) pe Aevkn appdon ven. Rf
= 0.32 (0&wo6c abvreotépag / pebavoin 8:2).

[a]p?? =+3°  (c=0.11, pebovorn)

Amax 245 nm (g 2307)

ESI-MS (m/z): 369.40 (M+H")

Ytoyyelokn Avaivon: (C17H24N207) C, H, N
Yron. (%) C:5543 H:657 N:7.60
Evp. (%) C:5575 H:635 N:7.32
'H-NMR (400 MHz, CDs;0D)

§ 8.34 (s, 1H, H-4), 6.30 (s, 1H, H-5), 5.85 (d, 1H, Ji-»- = 7.7, Hz, H-1), 3.81-3.43
(m, 6H, H-2", H-3’, H-4", H-5, H-6a’, H-6b"), 2.62 (t, 2H, J = 7.4 Hz, CHp-(CH.)s-
CH3), 1.63 (M, 2H, CH,-CHy-(CH),-CHs3), 1.30 (M, 4H, CH,-CH,-(CH,),-CHs), 0.84
(t, 3H, J = 7.1 Hz, CHs).
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C-NMR (100 MHz, CD3;0D)

0 160.67, 137.63, 115.62, 113.33, 109.11, 99.21, 84.95, 79.96, 77.06, 73.22, 69.50,
60.86, 30.86, 27.49, 26.18, 21.93, 12.83.

111.3.3 XbdvOeon tov C5-0AkOVOA0 TUPAVOVOVKAEOQITIKAV avVOAOY®OV TNG

kvtooivng 158-218

1-(27,3",47,6"-Terpa-0-axeTvro-f-D-yhvkomrvpavolvro)-5-1wdokvtosivny (20)

H epmopwcd dwbéoyn 1,2,3,4,6-nevrokic-O-axetvio-D-yAvkomvpavoln (1)
(19, 2.6 mmol), pe v mpyudiky Pdon 5S-twdokvtocivny (853.2 mg, 3.6 mmol),
dwwAvovtar oe  avudpo axetovitpido (CH3CN) (12.8 mL), moapovcic Ttov
eEopebvrodiotalaviov (HMDS) (949 ul, 4.5 mmol), kabbdg Kot KOTOALTIKNG
nocodtrag  cokyopivng (37 mg, 0.2 mmol) xot pe v  wPocHnkn TOL
prpbopopedavocovipovikod Tpipuebvrociiviectépa (MesSIOSO,CF3) (651 ul, 3.6
mmol) aktvoforodvton pe pukpoxvpota og 120 Watt yio 3 Aentd. Metd to mépag g
avtiopaong (TLC), to piypa yoyxeton og Oeppokpacio dopatiov, eE0VOETEPOVETOL LE
kopeopévo odAvpae NaHCOs ko exyvAiletan pe CH2Cl,. H opyovikny @dom
Enpaivetar pe dvudpo NaSO4 kot 0 d1aAVTNG amopakpviveTal vd Kevo. Akolovbei
Kabaplopog tov vroleippotog oe otqAn ypoupatoypoeiog (silica gel) vad mieon,
YPNOUOTOLDVTOAG G SLOADTN £KAoVoNG To cvotnuo o&ikdc abvieotépag / N-eEavio
5:5, omdte maporapPavetar o embounto mpoiov 28 (1.21g, 82%). Rf = 0.22 (0&ikdg
a1BvreoTéPaG).

[a]p?=-4°  (c=0.20, YA®wpo@opi10)

Amax 264 nm (g 1318)

ESI-MS (m/z): 568.37 (M+H")

Ytoyyetakn Avaivon: (CigH22IN3010) C, H, N
Yroh. (%) C:3811 H:391 N:7.41

Evp. (%) C:3847 H:4.13 N:7.60
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'H-NMR (400 MHz, CDCls)

§7.71 (s, 1H, H-6), 6.05 (d, 1H, J1» = 9.3 Hz, H-1"), 5.39 (t, 1H, Jo-5' = Jg 4 = 9.4
Hz, H-3°), 5.17-5.06 (M, 2H, H-2’, H-4"), 4.29-4.11 (m, 2H, H-6a’, H-6b"), 3.95 (m,
1H, H-5"), 2.10, 2.06, 2.00, 1.99 (4s, 12H, 40Ac), 1.26 (s, 2H, NH,).

*C-NMR (100 MHz, CDCls)

0 170.80, 170.77, 170.73, 170.70, 164.40, 155.60, 138.60, 80.40, 72.30, 69.40, 68.50,
68.30, 62.90, 57.50, 21.50, 21.45, 21.40, 21.20.

1-(p-D-TI'hkomvpavolvro)-5-tmdokvtosivy (30)

Addopo g évoong 28 (568.4 mg, 1 mmol) ce pebavoikn oppw@vio
(xopeopévn otovg 0°C, 56.0 mL) avadevetar yuo 12 dpeg o Oepuokpacio dmpatiov.
O doAVTNG amopakpOVETOL VIO KeVO, ondte Tapaiapfdavetol To embuountd npoidv 3¢

(320mg, 80%) wg Aevko oteped. Rf = 0.27 (0&ikdg abvrectépag / pebavorn, 8:2)
[a]p?=-2° (c=0.19, pebovorn)

Amax 262 nm (g 1050)

ESI-MS (m/z): 400.19 (M+H")

Ytoyyetakn Avaivon: (C1oH14IN3Og) C, H, N

Ymo). (%) C:30.09 H:354 N:1053

Evp. (%) C:29.97 H:321 N:10.26

'H-NMR (400 MHz, DMSO-dg)

§7.92 (s, 1H, H-6), 5.41 (d, 1H, Ji-»» = 9.3 Hz, H-1"), 5.20 (d, 1H, J = 5.6 Hz, 3"-OH),
5.14 (d, 1H, J = 4.2 Hz, 4"-OH), 5.03 (d, 1H, J = 5.1 Hz, 2"-OH), 4.55 (t, 1H, J = 5.8
Hz, 6'-OH), 3.66 (dd, 1H, Js sa' = 5.5 Hz, Jea-ep = 11.9 Hz, H-6a"), 3.47-3.37 (m, 2H,
H-2", H-5"), 3.30-3.16 (m, 3H, H-3", H-4", H-6b").

3C-NMR (100 MHz, DMSO-ds)

0 164.30, 155.60, 138.40, 83.80, 79.00, 74.60, 71.80, 71.50, 62.50, 57.40.
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1-(p-D- I'hvkomvpavolvro)-5-(revrvvoro)kvtosivy (15C)

H ovvBeon tov 15C emitedybnke pe ) péBodo towv pikpokvpdtov g eENg: o
yoaivo oloAidlo tov 10 ml dwivovronr (560 mg, 1.4 mmol) g 1-(5-D-
yAvkomvpavolvro)-5-twdokvtocivig (38) oe 3 ml dvudpo N, N-dipuebvriopopuapidto
(DMF), mpocbétovtog 4.8 mmol tov tehwkod aixwiov, (185 mg, 0.16 mmol)
Pd(PPhs)4, (30 mg, 0.16 mmol) Cul, kot (444 pl, 3.2 mmol) EtsN kot ot cuvéyela
axtivofoArovvtor pe pukpokvpota oe 120 Watt, yio 3 Aentd. Metd 1o mépag tng
avtiopoong (TLC), axolovbel Kobopiopdg TOL  LEOAEUPOTOC G GTHAN
ypouatoypoeiog (Silica gel) vrd mieon, ypnowomowdvtag g daAd Ekhovong to
ocvomua 0&ikog abviectépag / pebavoin 9:1, ondte maporopfdvetarl to extbountd
npoidv 15C (343 mg, 72%) pe Aevkn appmon ven. Rf = 0.48 (0&ikdg abvreotépag
/uebavorn 8:2).

[a]p? =-3° (c=0.21, puebavonn)

Amax 297 nm (g 3035)

ESI-MS (m/z): 340.32 (M+H")

Ytoyyelokn Avdivon: (CisH21N306) C, H, N

Ymoh. (%) C:53.09 H:624 N:12.38
Evp. (%) C:5336 H:6.47 N:12.60
'H-NMR (400 MHz, CDs;0D)

5 7.86 (s, 1H, H-6), 5.65 (d, 1H, Ji-»- = 8.9 Hz, H-1"), 4.47 (s, 2H, NH,), 3.87-3.46
(m, 6H, H-2", H-3", H-4", H-5", H-6a", H-6b"), 2.43 (t, 2H, J = 7.0 Hz, 0-CH,), 1.63
(M, 2H, B-CH5), 1.04 (t, 3H, J = 7.3 Hz, CH).

“C-NMR (100 MHz, CD;0D)

0 164.52, 155.48, 137.56, 97.38, 93.18, 84.10, 78.83, 78.62, 74.62, 71.56, 71.48,
62.47, 22.68, 21.78, 13.23.
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1-(p-D- I'tvkomvpavolvro)-5-(erTovvro)kvtosivy (168)

To mapdymyo 16§ cuvtiBetar amd Tov vovkieolitn 3¢ axolovbodvtog v idwa
TEPALOTIKN SL0d1KAGTIo TOV TEPLYPAPETAL Y10, TN oVVOESN TOL TPoidvTog 158 amnd v
évoon 3L To mpoxvmtov éhato kabBopiletor pe ypopatoypagio oTHANG vId Tieon,
YPNOUOTOIDVTOS G SHADTN EKAOVGNG TO GVGTHHO 0EIKOG abvieotépag / pebavoin
9.5:0.5, omdte maparapPdvetor to emtbBountd wpoidv 16¢ (377 mg, 73%) pe Aevkn
appmon voe1|. Rf = 0.42 (o&wdc abvreotépac / pebavoin 8:2).

[a]o? =+2° (c=0.22, uebavorn)

Amax 298 nm (& 3157)

ESI-MS (m/z): 368.42 (M+H")

Ytoyyelokn Avdivon: (C17H25N306) C, H, N

Yrol. (%) C:5558 H:6.86 N:11.44
Evp. (%) C:5548 H:675 N:11.30
'H-NMR (400 MHz, CDs0D)

5 7.86 (s, 1H, H-6), 5.65 (d, 1H, Ji-»- = 8.9 Hz, H-1"), 4.45 (s, 2H, NH,), 3.87-3.46
(m, 6H, H-2", H-3", H-4", H-5", H-6a", H-6b"), 2.45 (t, 2H, J = 7.1 Hz, 0-CH,), 1.66-
1.29 (m, 6H, B-CH,, 3 X CH,), 0.93 (t, 3H, J = 7.0 Hz, CHs).

C-NMR (100 MHz, CD;0D)

0 164.48, 155.53, 137.47, 97.35, 92.15, 84.23, 78.88, 75.95, 74.56, 71.63, 71.48,
62.47, 31.08, 29.20, 22.23, 19.65, 14.55.

1-(p-D-TI'hwkomvpavolvro)-5-[(parvore)aBvvodre|kvtocivy (17€)

To mapdymyo 17C cuvtiBetor and Tov vovkieolitn 3¢ axolovbodvtog v ida
TEPALOTIKN SLodIKaGio OV TEPLYPAPETAL Y1, T chvOeoN Tov Tpoidvtog 158 and v
évoon 3C. To mpoxvmtov éhato kabBoapiletor pe ypopatoypagio oTHANG ved mieon,
YPNOUOTOIDVTOS G SHADTN EKAOVGNG TO GVGTHHO 05IKOG abvieotépag / pebavoin
9:1, omote maparapuPdaveror to emBountd mpoidov 17¢ (419 mg, 80%) pe Aevkn
appmon voe1. Rf=0.42 (0&ikdg abvrestépag / pebavoin 8:2).
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[a]p? =+4°  (c=0.16, pebavorn)

Amax 270 nm (g 9629)

ESI-MS (m/z): 374.40 (M+H")

Ytoyyetokn Avaivon: (C1gH19N306) C, H, N

Ynon. (%) C:57.90 H:513 N:11.25
Evp. (%) C:58.11 H:5.36 N:11.49
'H-NMR (400 MHz, CD;0D)

9 8.08 (s, 1H, H-6), 7.58-7.36 (m, 5H, Ph), 5.69 (d, 1H, J;-»- = 8.7 Hz, H-1"), 4.47 (br
s, 2H, NH,), 3.89-3.49 (m, 6H, H-2", H-3", H-4’, H-5, H-6a", H-6b").

C-NMR (100 MHz, CD;0D)

0 164.45, 155.47, 137.42, 132.66, 129.05, 128.93, 123.10, 97.45, 93.65, 86.88, 84.25,
79.00, 74.62, 71.75, 71.68, 62.35.

1-(p-D-TI'hwkomvpavolvro)-5-[(4-wevrvio@atvoro)amBuvoro|kvtosivny (18C)

To mapdywyo 18C cuvrtiBeton amd tov vovkieolitn 3¢ akolovbovtog v ido
TEPALOTIKN Stodkacio oV TEPLYpAPETAL Yia T chvOeon Tov Tpoidvtog 158 and v
évoon 3L To mpoxvmtov éhano kabapiletor pe ypopatoypagio GTHANG VIO Tieon,
YPNOUOTOIDVTOS G SHADTN EKAOVGNG TO GVGTHHO 05IKOG abvieotépag / pebavoin
9:1, omote maporapPaverar to embountd mpoiov 18 (473 mg, 76%) pe Aevkn
appmon voe1. Rf=0.14 (0&ikdg abvrestépag / pebavoin 9:1).

[a]o?? =+5°  (c=0.50, pebavorn)

Amax 262 nm (g 6198)

ESI-MS (m/z): 444.47 (M+H")

Ytoyyetokn Avaivon: (CasH29N306) C, H, N
Ymo). (%) C:6229 H:659 N:9.47

Evp. (%) C:6217 H:648 N:9.32
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'H-NMR (400 MHz, CDs;0D)

9 8.08 (s, 1H, H-6), 7.47 (d, 2H, J = 8.1 Hz, 0-CsH4C=C), 7.20 (d, 2H, J = 8.1 Hz, m-
CsHaC=C), 5.68 (d, 1H, Jp-» = 8.7, Hz, H-1"), 3.86 (d, 1H, Jex-ev- = 12.0 Hz, H-6a"),
3.74 (dd, 1H, Js g = 2.9 Hz, H-6b"), 3.59-3.47 (m, 4H, H-2", H-3", H-4", H-5"), 2.62
(t, 2H, J = 7.6 Hz, H-1""), 1.62 (p, 2H, J = 7.3 Hz, H-2""), 1.34-1.29 (m, 4H, H-3""
and H-4""), 0.90 (t, 3H, J = 6.5 Hz, H-5").

C-NMR (100 MHz, CDs;0D)

0 164.40, 155.45, 138.70, 137.50, 132.50, 128.10, 120.20, 97.40, 93.55, 86.95, 84.25,
78.90, 74.60, 71.57, 71.48, 62.45, 36.50, 31.80, 31.45, 23.20, 14.60.

1-(p-D-TI'hwkomvpavolvro)- 5-[(4-tert -Bovtvro@arvoire)arBvvoie]kvtocivy (190)

To mapdymyo 19C cuvtiBetar and Tov vovkieolitn 3¢ axkolovbodvtog v idwa
TEPALOTIKN SLodKaGio OV TEPLYPAPETAL Yo, T chVOeoN Tov Tpoidvtog 158 and v
évoon 3L To mpoxvmtov éhato kobapiletor pe ypopatoypagio 6THANG vd Tieon,
YPNOUOTOIDVTOS OG SHADTN EKAOVGNG TO GVGTHHO 05IKOG abBvieotépag / pebavoin
9:1, omote maparapPdaveror to emBountod mpoidov 19¢ (452 mg, 75%) pe Aevkn
app®mon voe1. Rf=0.36 (0&ikdg abvrestépag / pebavoin 8:2).

[a]p? =+4°  (c=0.50, pebavorn)

Amax 262 nm (g 10226)

ESI-MS (m/z): 430.49 (M+H")

Ytoyyetokn Avaivon: (Ca2H27N306) C, H, N
Ymoh. (%) C:6153 H:634 N:9.78
Evp. (%) C:61.65 H:646 N:9.88
'H-NMR (400 MHz, CDs0D)

§8.17 (s, 1H, H-6), 7.59 (d, 2H, J = 8.6 Hz, 0-C¢H4C=C), 7.52 (d, 2H, J = 8.5 Hz, m -
CeH4C=C), 5.79 (d, 1H, J;»- = 7.7 Hz, H-17), 4.56 (br s, 2H, NH,), 3.97 (d, 1H, Jex 6o’
= 12.1 Hz, H-6a"), 3.85 (dd, 1H, Js g = 2.3 Hz, H-6b"), 3.71-3.59 (M, 4H, H-2", H-
3', H-4", H-5"), 1.42 (s, 9H, t-Bu).

183

Institutional Repository - Library & Information Centre - University of Thessaly
17/10/2023 12:06:37 EEST - 167.114.118.212



MNEIPAMATIKO MEPOZ

C-NMR (100 MHz, CD3;0D)

0 164.50, 155.45, 150.20, 137.35, 132.42, 125.10, 120.05, 97.30, 93.48, 86.85, 84.25,
78.90, 74.65, 71.65, 71.45, 62.40, 41.20, 31.88.

1-(p-D-TI'hwkomvpavolvro)-5-[ (Tpuedviociivro)arBvvoio Jkvtosivy (200)

To mapdymyo 208 cuvtiBetar amd Tov vovkieolitn 3¢ axorlovbodvtog v idwa
TEPALOTIKN SLodIKacio OV TEPLYPAPETAL Yo, T chVOeoN Tov Tpoidvtog 158 and v
évoon 3L To mpoxvmtov éhono kabBopiletor pe ypopatoypagio oTHANG ved mieon,
YPNOWOTOIDVTOS OG AV EKAovoNg TO cVGT 05IKOG abvieotépag / pebavoin
9:1, omote maparapPdavetor to emBounto mpoidov 208 (410 mg, 79%) pe Aevkn
appmon voe1. Rf = 0. 32 (0&ikog arbvreotépag /pebavorn 8:2).

[a]p? = - 2° (c=0.25, pebovorn)

Amax 263 nm (¢ 8089)

ESI-MS (m/z): 370.49 (M+H")

Ytoyyetakn Avaivon: (CisH23N306Si) C, H, N
Yroh. (%) C:4877 H:627 N:11.37
Evp. (%) C:49.09 H:650 N:11.16

'H-NMR (400 MHz, CD;0D)

6 8.00 (s, 1H, H-6), 5.65 (d, 1H, Ji-»- = 8.8 Hz, H-1"), 4.45 (br s, 2H, NH,), 3.84 (d,
1H, Jea o' = 11.9 Hz, H-6a"), 3.73 (dd, 1H, Js-60' = 3.5 Hz, H-6b"), 3.58-3.46 (m, 4H,
H-2’, H-3", H-4", H-5"), 0.24 (s, 9H, Si(CHs)3).

“C-NMR (100 MHz, CD;0D)

0 164.45, 155.40, 137.40, 99.95, 97.48, 84.20, 79.20, 78.85, 74.65, 71.60, 71.45,
62.40, 0.25.

1-(p-D-TI'hwkomvpavolvro)-5-(aBvvore)kvtosivy (218)

To cvhMopévo aikovio 208 (445 mg, 1.2 mmol) dwivetor o€ dvvdpo CH3CN
(1.7 mL) xot mpootiBeton n-BusNFx3H,O (410 mg, 1.3 mmol), 10 mpokvmtov

dtlvpa avadevetar og Bepuokpacio dopatiov yuoo 30 Aentd. Metd 1o mEPAG NG

184

Institutional Repository - Library & Information Centre - University of Thessaly
17/10/2023 12:06:37 EEST - 167.114.118.212



MNEIPAMATIKO MEPOZ

avtiopaong (TLC), o dwdvtng amopaxpivetal ved kevd. Akorlovbei kabapiopudc Tov
VIOAEILATOG 6€ oTAAN Ypopatoypaeiog (silica gel) vrad wieon, ypnopomodvtag ®g
vt ékhovong to ovomue ofikdg avreotépag / peboavorn 9:1, omote
noparappaveror o extbountd npoidv 21¢ (286 mg, 80%) pe Aevkn appddn ven. Rf =
0.26 (o&wog abvreotépag /uebovorn 8:2).

[a]p? = + 2° (c=0.25, pebovorn)

Amax 293 nm (g 6440)

ESI-MS (m/z): 298.27 (M+H")

Ytoyyetokn Avaivon: (C12H15sN3Og) C, H, N

Yroh. (%) C:4848 H:509 N:14.14
Evp. (%) C:4880 H:521 N:14.27
*H NMR (400 MHz, CD;0D)

98.13 (s, 1H, H-6), 5.76 (d, 1H, J;-» = 8.8 Hz, H-1"), 4.55 (br s, 2H, NH,), 3.97-3.57
(m, 6H, H-2", H-3", H-4", H-5’, H-6a’, H-6b"), 1.39 (s, 1H, C=CH).

C NMR (100 MHz, CD30D)

0 164.48, 155.45, 137.48, 97.55, 84.20, 83.30, 81.65, 78.95, 74.65, 71.65, 71.45,
62.48.

111.3.4 XiovBeon TOv @UIVOAO KOl TOV  TOPOIVOAO KOl  TTUPLOLVIHVAO

TVPOVOVOVKAEOLITIKOV AVULOY®V TN|G 0VPaKiing 24-35

1-(2°,3",47,6"-Terpaxig-0-akeTvro-f-D-yhokomvpavolvro)-5-(
@awvvioaOvvovlro)ovpakiin (24)

H oOvBeon tov 24 gmitedybnie pe ) pé€B0dO TOV HIKPOKLUATOV ¢ ENG: oF
yoalwvo @uoAido tov 10 ml dwivovion (228 mg, 0.4 mmol) mc 1-(2°,3",4°,6'-
1eTpaKIG-O-akeTVAO-F-D-yAvkomvpavolvro)-5-1wdoovpaxiing (2a) ce 2 ml avvdpo
N, N-d1puebvropoppapioto (DMF), npocbétovtac 1.2 mmol tov tedikod adkvviov, (23
mg, 0.02 mmol) Pd(PPh3)4, (7.6 mg, 0.04 mmol) Cul, kot (111 pl, 0.8 mmol) Et3N kot

oTN cuvéyEl akTvofoAiovvtot pe pikpokvuate oe 120 Watt, yuo 3 Aentd. Metd to
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népag g avtidpaong (TLC), axolovbel kobupiopdg Tov VIWOAEIUUATOS 68 GTHAN
ypopatoypaeiag (silica gel) vo wieon, ypnowonoldvtag g dtoAdTn £KAOVONG TO
ovomua o&ikdg atbviestépag / n-eEdvio 4:6, ondte maporapPdvetar o emBountd
npoiov 24 (176 mg, 81%) e xitpivn appddn ver. Rf = 0.21 (o&wdc abvreotépag /
n-g&avio 5:5).

[a]p? =+2° (c=0.13, yhmpopdpiuio)

Amax 262 nm (& 8990)

ESI-MS (m/z): 543.50 (M+H")

Ytoyyetakn Avéivon: (CasHzsN2011) C, H, N
Yroh. (%) C:5756 H:4.83 N:5.16
Evp. (%) C:57.40 H:472 N:535
'H-NMR (400 MHz, CDCls):

5 8.32 (br s, 1H, NH), 7.65 (s, 1H, H-6), 7.56-7.29 (m, 5H, Ph), 5.88 (d, 1H, Ji-» =
9.4 Hz, H-1"), 5.42 (t, 1H, J = 9.5 Hz, H-3"), 5.24-5.13 (m, 2H, H-4’, H-2"), 4.32 (dd,
1H, Js 62 = 5.0 Hz, Jga op- = 12.7 Hz, H-6a"), 4.17-4.09 (m, 1H, H-6b"), 3.99-3.92 (m,
1H, H-5), 2.11, 2.06, 2.02, (3s, 12H, 40Ac).
1-(p-D-TI'hwkomvpavolvro)-5-(parvvrioardvvoroe)ovpakiin (17a)

Adiopo g évoong 24 (489 mg, 0.9 mmol) oe peBavolkr oappovia
(xkopeopévn otovg 0°C, 50.2 mL) avadevetan ya 12h og Ogppokpacio dopatiov. O
SAVTNG amopakpHVeTOL VIO KeVH, omdTe Taporapupdvetal 1o emBountd mpoidy 17
(277 mg, 82%) pe Aevkr aepddn ven. Rf = 0.26 (0&ikog abviestépag / pnebavoin
9:1).

[a]p? =+2°  (c=0.17, pebovorn)
Amax 262 nm (e 1765)

ESI-MS (m/z): 375.37 (M+H")

Ytoyyelokn Avaivon: (CigHisN20O7) C, H, N
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Yno. (%) C:57.75 H:485 N:7.48
Evp. (%) C:58.07 H:4.58 N:7.80
'H-NMR (400 MHz, CDs0D)

§ 8.10 (s, 1H, H-6), 7.85-7.36 (m, 5H, Ph), 5.58 (d, 1H, Ji-» = 9.5 Hz, H-1"), 3.90-
3.48 (m, 6H, H-2", H-3", H-4", H-5", H-6a", H-6b").

C-NMR (100 MHz, CDs0D)

0 162.50, 151.69, 141.56, 131.68, 127.45, 127.39, 121.45, 101.70, 94.30, 85.38,
84.79, 77.38, 75.42, 70.35, 70.17, 63.25.

1-(f-D-TI'hwkomvpavolvro)-5-(@arvvroarfvro)ovpaxiin (29)

Ye ddAvpo Tov adkbvorov mopavovovkAieoltt 17a (113 mg, 0.3 mmol) ce
uebovorn (40.9 mL) npootébnke TaArddo oe avBpaka 10% (102 mg) kot To didAvpa
vopoyovdOnke yio 48 dpeg. Metd 10 mépag g avtidopaong (TLC), to piypo
dmononke péom yng Swatopmv (Celite) ko amd to S Onue amopakpHvOnkav ot
dwAvteg vmd  kevo.  AxkoiovBel  kaBopiopdg tov  vmoAeippoatog o GTHAN
ypopotoypoeiag (silica gel) vro wieon, ypnoywomoidvtag mg daddtn ékAovong to
ocvomua o&ikog atbvieotépog / pebavorn 9.5:0.5, omdte maporapPdvetor To
embountd mpoiov 29 (80 mg, 70%) pe Aevkn appddn ven. Rf = 0.17 (o&wkdg
aBvreotépag / pebovorn 9.5:0.5). Rf = 0.17 (o&wdc abvreotépag / pebovoin
9.5:0.5).

[a]p?? =+2°  (c=0.11, pebovorn)

Amax 265 nm (g 5271)

ESI-MS (m/z): 379.40 (M+H")

Ytoyyelokn Avaivon: (CigH22N207) C, H, N
Yroh. (%) C:57.14 H:586 N:7.40

Evp. (%) C:57.47 H:6.08 N:7.59
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'H-NMR (400 MHz, CDs;0D)

§7.39 (s, 1H, H-6), 7.26 (t, 2H, J = 7.6 Hz, Ph), 7.20 (d, 2H, J = 7.2 Hz, Ph), 7.15 (t,
1H, J = 7.3 Hz, Ph), 5.48 (d, 1H, J; »- = 8.9 Hz, H-1"), 3.83 (dd, 1H, Jex gv = 12.1 Hz,
Js 62 = 1.8 Hz, H-6a"), 3.68 (dd, 1H, Js g = 5.1 Hz, H-6b"), 3.48-3.36 (m, 4H, H-2",
H-3", H-4" xou H-57), 2.79 (t, 2H, J = 7.9 Hz, methylene), 2.62-2.54 (m, 2H,

methylene).
C-NMR (100 MHz, CDs;0D)

0 164.15, 151.37, 139.96, 137.18, 129.04, 128.10, 126.63, 111.68, 84.87, 79.03,
74.79, 71.78, 71.65, 62.53, 35.76, 33.47.

1-(2°,3",47,6"-Terpaxig-0-akeTvro-f-D-yhokomopavolvro)-5-[(roprowv-2-
vA)atdvvoio|ovpakiin (25)

To mapdywyo 25 cvvtiBetan and tov vovkAieolitn 2a akoiovdmvtag TV ido
TEPAUATIKN S10O1KOGT0 TOV TEPLYPAPETOAL Yol TN cVVOESN TOV TTPOidVTOg 24 amd TV
évoon 2a. To mpoxvntov éhato kabapiletor pe ypopatoypoeio GTAANG vd migon,
YPNOOTOIOVTOG MG SLaADTN €KAovong to cvatnua ofikdg abvieotépag / n-eEavio
7:3, omote maporopPavetar to embountd mpoiov 25 (142 mg, 65%) pe xitpivm

appmon voe1. Rf=0.24 (0&idc abvieotépag / n-eEavio 7:3)
[a]p? =-2° (c=0.13, yAwpo@dp}Lio)

Amax 310 nm (g 8990)

ESI-MS (m/z): 544.53 (M+H")

Ytoyyetakn Avéivon: (CasHasN3011) C, H, N

Yrol. (%) C:5525 H:464 N:7.73

Evp. (%) C:55.40 H:479 N:7.85

'H-NMR (400 MHz, CDCl5)

J 8.66 (s, 1H, H-6), 8.35-7.50 (m, 4H, pyridine), 5.82 (d, 1H, Ji-» = 9.1 Hz, H-1"),
5.39 (t, 1H, J = 9.7 Hz, H-2"), 5.19 (m, 2H, H-3", H-4"), 4.31-4.14 (m, 2H, H-6a’, H-
6b"), 3.95 (M, 1H, H-5"), 2.13, 2.03, 2.02, 1.99 (4s, 12H, 40Ac).
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*C-NMR (100 MHz, CDCl3)

0 170.90, 170.80, 170.77, 170.75, 162.18, 151.38, 149.29, 143.95, 143.25, 135.88,
128.38, 124.05, 101.42, 80.48, 80.26, 80.08, 72.33, 69.45, 68.57, 68.43, 62.87, 21.47,
21.38, 21.33, 21.30.

1-(p-D-T'hwkomvpavolvro)-5-[ (roprdrv-2-vi)arbvvoroe]|ovpakiiy (27)

To mapdywyo 27 cvvtiBetar and tov vovkAieolitn 25 akorovBmvtag v ido
TEPAPOATIKN OdIKOGI0 TOV TEPLYpAPETAL Yot T cOvOeon tov mpoidvtog 17a amnd
mv évoon 24. O doAvng amopoakpouvetal VLo kevd, omdTe TOPUAUUPAVETOL TO
embountd mpoidv 27 (227 mg, 67%) og xitpvo €lao. Rf = 0.26 (o&ikdg
atfvreotépag / nebavoin 8:2).

[a]p? =-4°  (c=0.29, pueHavorm)

Amax 311 nm (g 15338)

ESI-MS (m/z): 376.35 (M+H")

Ytoyyelokn Avaivon: (C17H17N3O7) C, H, N

Yroh. (%) C:5440 H:457 N:11.20
Evp. (%) C:5453 H:472 N:11.32
'H-NMR (400 MHz, DMSO-dg)

0 11.81 (br s, 1H, NH), 8.60-8.58 (m, 1H, pyridine), 8.30 (s, 1H, H-6), 7.87-7.81 (m,
1H, pyridine), 7.57 (d, 1H, J= 7.8 Hz, pyridine), 7.42-7.37 (m, 1H, pyridine), 5.44 (d,
1H, Js-ons = 5.0 Hz, 3"-OH), 5.34 (d, 1H, J;-»- = 9.2 Hz, H-1"), 5.23 (d, 1H, Js-on4
= 3.7 Hz, 4’-OH), 5.11 (d, 1H, Jy-on2 = 5.0 Hz, 2"-OH), 4.60 (t, 1H, Js-one = 5.9
Hz, 6’-OH), 3.70 (dd, 1H, Js5 62" = 5.1 Hz, Jea'sp’ = 11.5 Hz, H6a"), 3.56-3.21 (m, 5H,
H-2°, H-3", H-4", H-5", H-6b").

BC-NMR (100 MHz, DMSO-de)

0 162.18, 151.35, 149.10, 143.96, 143.17, 136.08, 128.25, 124.00, 101.38, 83.95,
80.57, 80.36, 79.00, 74.66, 71.68, 71.45, 62.53.
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1-(p-D-TI'hwkomvpavolvro)-5-[(roprdiv-2-vi)ambviro]ovpaxiiy (30)

To mapdywyo 30 cvvtiBetanr and tov vovkieolitn 27 akorovBmvtag v ido
TEWPAUATIKT O10d01KOGi0 TOV TEPLYPAPETAL Y10, TN cVVOESN TOV TTPoidvTog 29 amd TV
évoon 17a. O dwAvtng amopaxpbveTor ved kevld, omdte moaporopPdveTor TO
emBounto mpoiov 30 (86 mg, 75%) wg kitpwvo éhato. R = 0.20 (0&ikog abviestépog
[ nebavoin 8:2).

[a]p? =+6°  (c=0.11, pebavorn)

Amax 311 nm (g 15276)

ESI-MS (m/z): 380.35 (M+H")

Ytoyyelokn Avaivon: (C17H21N307) C, H, N

Ynol. (%) C:5382 H:558 N:11.08
Evp. (%) C:5373 H:532 N:11.32
'H-NMR (400 MHz, CDs0D)

0 8.45 (m, 1H, pyridine), 7.78-7.72 (m, 1H, pyridine), 7.38 (s, 1H, H-6), 7.31 (d, 1H,
J =7.8 Hz, pyridine), 7.26-7.22 (m, 1H, pyridine), 5.48 (d, 1H, J, 2 = 8.8 Hz, H-1"),
3.85 (dd, 1H, Jsa6p' = 11.9 Hz, J5 62 = 1.9 Hz, H-6a"), 3.69 (dd, 1H, Js 6p = 4.8 Hz,
H-6b"), 3.51-3.38 (m, 4H, H-2’, H-3", H-4’, H-57), 3.00 (t, 2H, J = 7.5 Hz,
methylene), 2.74-2.67 (m, 2H, methylene).

C-NMR (100 MHz, CD;0D)

0 164.00, 158.2, 150.90, 147.3, 141.00, 138.10, 123.60, 121.20, 111.80, 90.80, 83.30,
76.70, 71.70, 71.30, 62.00, 34.60, 33.40.

2-[1-(27,3",47,6"-Terpaxic-0-axeTvro-f-D-yhvokomopavolvro)ovpakiin-5-vi-
a10vvvro]-N-pebvro Tupdvipvio) 1didro (32)

Ye dtiAvpo Tov aAkbivorov mopavovovkieolith 25 (109 mg, 0.2 mmol) ce 7.5
mL avvdpo axetovitpihio (CH3CN) mpootifete (199 ul, 3.2 mmol) CHsl ko to piypa
avadevetal pe kabeto yoktnpa yuo 20 dpec vd atpdseapa aldtov. MeTd to TEPOS
™mc avtiopaong (TLC), o daAdng amopokpvveTol Vo kevo. Akolovbel kabapiopog

TOL VIOAEILOTOG 68 6TAAN Ypwuatoypagiog (Silica gel) vo wieon, xpnoponotdvTog
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®¢ oAVt ékhovong to ovotnua ofikds abvieotépag / puebavorn 9:1, omote
noparappaveror o entbountd mpoiov 32 (74 mg, 66%) wc kitpwvo éhato. Rf = 0.16
(o&wcdc abvreotépag / pebavoin 8:2).

[a]p? = - 2°(c=0.22, YAopopdpLiL0)

Amax 289 NM (g 11234)

ESI-MS (m/z): 559.50 (M+H")

Ytoyyetokn Avéivon: (CasHogN3011) C, H, N
Yroh. (%) C:5591 H:505 N:7.52

Evp. (%) C:56.05 H:516 N:7.64

'H-NMR (400 MHz, CDCl5)

0 9.60 (s, 1H, H-6), 8.45 (br s, 2H, pyridinium), 8.15 (d, 1H, J = 7.2 Hz, pyridinium),
8.06 (br s, 1H, pyridinium), 5.94 (d, 1H, J; »- = 9.1 Hz, H-1"), 5.44 (t, 1H, J = 9.3 Hz,
H-27), 5.33 (t, 1H, J = 8.9 Hz, H-3"), 5.27 (t, 1H, J = 9.6 Hz, H-4"), 4.73 (s, 3H,
CHs), 4.32 (dd, 1H, Js 62 = 5.6 Hz, Jsa'gp- = 12.5 Hz, H-6a’), 4.18 (d, 1H, H-6b"),
3.98 (m, 1H, H-5"), 2.11, 2.06, 2.04, 2.00 (4s, 12H, 40Ac).

3C-NMR (100 MHz, CDCl5)
0 170.38, 170.30, 170.27, 170.24, 161.98, 151.33, 146.17, 145.99, 143.13, 136.55,
132.88, 128.79, 101.35, 80.56, 80.38, 80.05, 72.23, 69.45, 68.66, 68.43, 62.81, 40.77,
21.55, 21.49, 21.47, 21.44.
2-[(1-p-D-TI'hwkomvpavolvio)ovpakiin-5-vi-ar@vvoro]-N-pedvio  mTuprdvipviro)
1061610 (33)

To mapdywyo 33 cvvtiBetar and tov vovkieolitn 32 akorovBmvtag v ido
TEPAPOATIKN OdIKaGIo OV TEPLYpAPETAL Yot T oOvBeon tov mtpoidvtog 17a amd
mv évoon 24. O oAV amopoakpouvetal VIO kevd, omdTe TOPUAUUPAVETOL TO

emBopunto mpoidv 33 (240 mg, 68%) wc kitpwvo éhato. Rf = 0. 15 (uebovorn).
[a]p??=-2°  (c=0.11, pebavorn)
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MNEIPAMATIKO MEPOZ

Amax 299 nm (g 1067)

ESI-MS (m/z): 391.40 (M+H")

Ytoyyelokn Avaivon: (CigH2oN307) C, H, N

Ymoh. (%) C:5538 H:516 N:10.76
Evp. (%) C:5551 H:527 N:10.91
'H-NMR (400 MHz, DMSO-ds)

0 9.58 (s, 1H, H-6), 8.47 (br s, 2H, pyridinium), 8.07 (d, 1H, J = 7.5 Hz, pyridinium),
7.82 (br s, 1H, pyridinium), 5.51-5.38 (m, 2H, J; - = 9.1 Hz, H-1", 3’-OH), 5.32,
5.17, 4.60 (3 br s, 3H, 4’-OH, 2"-OH, 6’-OH), 4.37 (s, 3H, CHs), 3.78-3.47 (m, 6H,
H-2°, H-3", H-4’, H-5", H-6a", H-6b").

¥C-NMR (100 MHz, DMSO-dg)

0 162.05, 151.27, 146.20, 146.00, 143.25, 136.78, 132.97, 128.56, 101.48, 84.00,
80.62, 80.47, 78.97, 74.66, 71.70, 71.53, 62.48, 41.03.

1-(2°,3",47,6"-Terpaxig-0-akeTvro-f-D-yhvokomopavolvlro)-5-[ (roprowv-3-
vA)atdvvoio|ovpakiin (26)

To mapdywyo 26 cvvtiBetar and tov vovkAieolit 2a akoiovBmvtag v idwo
TEWPALATIKN S10OIKOGT0 TOV TEPYPAPETAL Yol TN cVVOESN TOV TTPOTdVTOg 24 amd TV
évoon 2a. To mpoxvntov éhoto kabapiletor pe ypopatoypoeio oTANG vd migon,
YPNOOTOIOVTOG MG daAvTN £KAovong to cvatnua o&ikdg abvieatépag / N-eEavio
6:4, omote maporopPavetar to embountd mpoiov 26 (135 mg, 62%) pe xitpivm
appmon ve1. Rf=0.23 (0&ikdc abvieotépag / n-eEavio 6:4)

[a]o? =-4° (c=0.14, yAwpo®dppio)
Amax 306 nm (e 21117)

ESI-MS (m/z): 544.51 (M+H")

Ytoyyetokn Avaivon: (CasHasN3011) C, H, N
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Yno. (%) C:5525 H:464 N:7.73
Evp. (%) C:5538 H:4.78 N:7.88
'H-NMR (400 MHz, CDCls)

5 9.32 (s, 1H, H-6), 8.18-7.45 (m, 4H, pyridine), 5.90 (d, 1H, J;»' = 9.4 Hz, H-1"),
541 (t, 1H, J = 9.4 Hz, H-2"), 5.21-5.15 (m, 2H, H-3", H-4"), 4.30 (dd, 1H, Jea"gp’ =
12.7 Hz, Js'6a = 5.2 Hz, H-6a"), 4.13 (d, 1H, H-6b"), 3.97 (m, 1H, H-5"), 2.10, 2.05,
2.02, 2.01 (4s, 12H, 40Ac).

*C-NMR (100 MHz, CDCls)

0 170.38, 170.26, 170.22, 170.18, 161.93, 153.44, 151.38, 149.87, 143.27, 140.23,
123.69, 117.00, 101.29, 80.77, 80.58, 80.17, 72.40, 69.44, 68.55, 68.48, 62.38, 21.45,
21.40, 21.38, 21.32.

1-(p-D-TI'hwkomvpavolvro)-5-[ (roprdrv-3-vi)arbvvoroe]ovpakiiy (28)

To mapdywyo 28 cvvtiBetar and tov vovkieolitn 26 akorovBmvtag v idwo
TEWPAUATIKN OadIKaGior Tov meptypdpetatl yio T cbvBeon tov mpoidvtog 17a and
mv évoon 24. O doAvng amopoakpouvetal VIO kevd, omdTe TOPUAUUPAVETOL TO
embountd mpoiov 28 (220 mg, 65%) wg «xitpvo €lao. Rf = 0.31 (o&wkdg
afvreotépag / nebavoin 8:2).

[a]p? =+3°  (c=0.12, pebavorn)

Amax 308 N (g 13213)

ESI-MS (m/z): 376.35 (M+H")

Ytoyyelokn Avaivon: (C17H17N3O7) C, H, N

Yol (%) C:54.40 H:457 N:11.20

Evp. (%) C:5450 H:475 N:11.32

'H-NMR (400 MHz, DMSO-ds)

0 11.75 (br s, 1H, NH), 8.70, 8.58 (2br s, 2H, pyridine), 8.26 (s, 1H, H-6), 7.91 (d, 1H,

J=7.9 Hz, pyridine), 7.46 (m, 1H, pyridine), 5.44 (d, 1H, J3.on3 = 5.1 Hz, 3"-OH),
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5.37 (d, 1H, Ji-» = 9.2 Hz, H-1"), 5.23 (d, 1H, Js-on = 4.0 Hz, 4’-OH), 5.11 (d, 1H,
Jo-omz = 5.3 Hz, 2"-OH), 4.59 (t, 1H, Js-ome = 5.8 Hz, 6"-OH), 3.72 (dd, 1H, J5 ¢ =
6.1 Hz, Jou g = 12.7 Hz, H-6a"), 3.55-3.18 (m, 5H, H-2", H-3", H-4", H-5", H-6b").

¥3C-NMR (100 MHz, DMSO-ds)

0 162.10, 153.50, 151.45, 150.30, 143.20, 140.33, 123.77, 116.97, 101.30, 84.00,
80.73, 80.57, 78.88, 74.63, 71.77, 71.63, 62.48.

1-(p-D-TI'hwkomvpavoloro)-5-[ (roprowv-3-vA)abvro]ovpaxiin (31)

To mapdywyo 31 cvvtiBetanr and tov vovkAieolitn 28 akorovBmvtag v ido
TEWPAUATIKN S10OIKOGI0 TOV TEPLYPAPETAL Yol TN cVVOESN TOoV TTPoidvTog 29 amd TV
évoon 17a. O dwAvtng amopaxpbveTor ved kevld, omdte maporopPdveTor TO
embountd mpoidv 31 (220 mg, 81%) wg «xitpvo €lao. Rf = 0.20 (o&wkdg
atfvreotépag / pebavorn 7:3).

[a]o? = +4°  (c=0.29, uebavorn)

Amax 308 nm (g 14131)

ESI-MS (m/z): 380.38 (M+H")

Ytoyyelokn Avaivon: (C17H21N307) C, H, N

Ymo). (%) C:53.82 H:558 N:11.08
Evp. (%) C:53.90 H:567 N:10.93
'H-NMR (400 MHz, CDs;0D)

0 8.41 (m, 2H, pyridine), 7.73 (d, 1H, J = 8.1 Hz, pyridine), 7.43 (s, 1H, H-6), 7.40-
7.36 (m, 1H, pyridine), 5.52 (d, 1H, J,-»- = 8.7 Hz, H-1"), 3.87 (dd, 1H, Jea v = 12.4
Hz, Js g2 = 1.6 Hz, H-6a’), 3.70 (dd, 1H, Js g = 4.1 Hz, H-6b"), 3.51-3.41 (m, 4H,
H-2", H-3", H-4", H-5"), 2.90 (t, 2H, J = 7.4 Hz, methylene), 2.66 (t, 2H, J = 7.3 Hz,
methylene).

“C-NMR (100 MHz, CD;0D)

0 163.80, 150.20, 148.60, 146.30, 141.00, 139.10, 134.60, 122.20, 111.20, 91.00,
82.80, 77.10, 71.60, 71.20, 61.90, 33.20, 31.70.
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3-[1-(27,3",47,6"-Terpaxic-0-axeTvro-f-D-yhvokomvpavolvro)ovpakiin-5-vi-
a10vvvro]-N-pebviro Tupdvipvro) 1didro (34)

To mapdywyo 34 cvvtiBetar and tov vovkieolitn 26 akoAovBmvtag v idwo
TEWPALATIKN S10OIKOGI0 TOV TEPLYPAPETOL Yol TN cVVOESN TOV TTPOTdvTog 32 Amd TNV
évoon 25. O d1oAdTNg amopakpOveTOL VIO KeVO, 0TOTE TapalopuBaveTal To emBountd
npoiov 34 (220 mg, 64%) wc kitpwvo éharo. Rf = 0.29 (Sylwpopedavio / peboavoin
7:3).

[a]p? =-4°  (c=0.22, YAopo@oppiLo)
Amax 312 nm (g 10528)

ESI-MS (m/z): 559.52 (M+H")

Ytoyyetakn Avéivon: (CasHogN3011) C, H, N
Yroh. (%) C:5591 H:505 N:7.52

Evp. (%) C:56.08 H:520 N:7.65

'H-NMR (400 MHz, DMSO-ds)

0 12.00 (s, 1H, NH), 9.28 (s, 1H, H-6), 8.98 (d, 1H, J = 6.0 Hz, pyridinium), 8.70 (s,
1H, pyridinium), 8.62 (d, 1H, J = 8.1 Hz, pyridinium), 8.17-8.14 (m, 1H, pyridinium),
6.14 (d, 1H, J;-, = 9.1 Hz, H-1"), 5.57 (t, 1H, J = 9.5 Hz, H-2"), 5.46 (t, 1H, J = 9.3
Hz, H-3"), 5.24 (t, 1H, J = 9.8 Hz, H-4"), 4.41 (m, 1H, H-5"), 4.35 (s, 3H, CH3), 4.11
(dd, 1H, Js 62 = 6.3 Hz, Jea gp- = 12.4 Hz, H-6a"), 4.00 (dd, 1H, Js ¢ = 2.3 Hz, H-
6b"), 2.02, 2.01, 1.97, 1.94 (4s, 12H, 40Ac).

*C-NMR (100 MHz, DMSO-ds)

0 170.45, 170.37, 170.34, 170.33, 162.18, 152.45, 151.33, 146.53, 146.03, 143.18,
128.57, 122.97, 101.40, 80.85, 80.47, 80.23, 72.33, 69.50, 68.57, 68.39, 62.88, 47.90,
21.60, 21.43, 21.38, 21.30.
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3-[(1-p-D-TI'hwkomvpavolvio)ovpakiin-5-vi-ar@vvoro]-N-pedvio  mTuprdvipviro)
1061610 (35)

To mapdywyo 35 cvvtiBetan and tov vovkieolitn 34 akorovBmvtag v idwo
TEPAPOATIKN OdIKaGio TOV TEPLYpAPETAL Yot T oOvOeon tov mpoidvtog 17a and
mv évoon 24. O oAV amopoakpouvetal Vo kevd, omdTeE TOPUAAUPAVETOL TO

emBopunto mpoidv 35 (232 mg, 66%) wc kitpwvo £hato. Rf = 0. 10 (uebovorn).
[a]p?? =+3°  (c=0.13, pebovorn)

Amax 312 nm (g 11491)

ESI-MS (m/z): 391.39 (M+H")

Ytoyyetokn Avaivon: (CigHoN307) C, H, N

Ymoh. (%) C:5538 H:516 N:10.76

Evp. (%) C:55.49 H:527 N:10.93

'H-NMR (400 MHz, DMSO-dg)

0 9.26 (s, 1H, H-6), 8.96 (d, 1H, J = 6.1 Hz, pyridinium), 8.61 (d, 1H, J = 8.0 Hz,
pyridinium), 8.33 (s, 1H, pyridinium), 8.18-8.13 (m, 1H, pyridinium), 5.46-5.39 (m,
2H, J;- 2 = 9.1 Hz, H-1", 3’-OH), 5.30, 5.13, 4.59 (3 br s, 3H, 4’-OH, 2’-OH, 6’-OH),
4.34 (s, 3H, CH3), 3.73-3.42 (m, 6H, H-2", H-3’, H-4", H-5", H-6a’, H-6b").

¥C-NMR (100 MHz, DMSO-ds)

0 162.11, 152.49, 151.43, 146.67, 146.08, 143.32, 128.63, 123.35, 101.44, 83.88,
80.65, 80.45, 79.05, 74.70, 71.83, 71.66, 62.57, 47.91.

I11.4 XHvBeon TV UIVUAO VIOKATESTNUEVOV TUPAVOVOVKAEOLITIKAOV avVAAIYOV

™G ovpokiing 38a-p ko 39

1-(2°,3",47,6"-Terpaxig-0-axkeTvro-f-D-yhokomvopavolvro)-5-[(2-
@0opoarvvro)amBuvoro]ovpakiin (36a)

H obvBeon tov 3760 emtedybnke pe ) pnéBodo TV PMKPOKLUATOV ©¢ EENG:
oe yvolwvo @uAidio tov 10 mL dwivovion (100 mg, 0.18 mmol) oand v 1-

(2°,3",47,6"-tetpa-O-axeTvro-S-D-yAvkomvpovolvro)-5-twdoovpakiin (2a) ce 1 ml
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avodpo N, N-opuebvropoppapioto (DMF), tpocbétoviag 0.54 mmol tov katdAiniov
aAxvviov, (21 mg, 0.018 mmol) Pd(PPhs)s, (3.5 mg, 0.018 mmol) Cul, «a1 (50 ul,
0.36 mmol) EtzN ka1 6t cvvéyeta axtivoforodvtat pe pukpoxvpoto oe 200 Watt, yio
5 lenté otovg 50°C. Metd 10 mépog g avtidpoong (TLC), amopakpdveror o
SAVTNG Vo kevd Ko axoilovbel kabBaplopog TOL VWOAEIUPOTOG GE  GTNHAN
ypopatoypaeiag (silica gel) vro wicon, ypnowonoidviag g dtoAdTn £KAOVONG TO
ovomua o&ikdg arbviestépag / n-e€dvio 5:5, ondte maparapPdvetor to emBvunTd
npoiov 36a (70 mg, 78%) e xitpvn aepddn ver. Rf = 0.19 (o&idc arbvrestépag /

n-g&avio 5:5).

[a]p? =-2°  (c=0.19, YAopopoppio)

Amax 306 nm (g 8321)

ESI-MS (m/z): 561.16 (M+H")

Ytoyyetokn Avaivon: (CasHasFN2O;) C, H, N, F

Yrol. (%) C:5572 H:450 N:500 F:3.39
Evp. (%) C:5553 H:458 N:535 F:3.15
'H-NMR (300 MHz, CDCls):

§8.42 (brs, 1H, NH), 7.69 (s, 1H, H-6), 7.55-7.52 (m, 1H, ArH), 7.36-7.31 (m, 1H,
ArH), 7.15-7.07 (m, 2H, ArH), 5.87 (d, 1H, J1»- = 9.4 Hz, H-1"), 5.41 (t, 1H, J = 9.4
Hz, H-3"), 5.21-5.14 (m, 2H, H-2", H-4"), 4.30 (dd, 1H, J5-ga' = 5.0 Hz, Jea-gp’ = 12.7
Hz, H-6a), 4.17 (dd, 1H, Js-e = 1.7 Hz, H-6b"), 3.96-3.93 (M, 1H, H-5"), 2.12, 2.06,
2.03, 2.02 (4s, 12H, 40AC).

C-NMR (75.5 MHz, CDCls)

0 170.60, 169.73, 169.50, 169.34, 159.93, 149.00, 141.49, 133.68, 130.66, 130.60,
123.99, 115.63, 115.46, 101.73, 87.87, 80.67, 75.15, 72.51, 69.80, 67.67, 61.55,
20.70, 20.50, 20.48, 20.31.

1-(p-D-TI'hwkomvpavolvro)-5-[(2-@Bopogarvvro)arOvvuviro]ovpakiin (38a)

Awdiopo g évoong 360 (61 mg, 0.12 mmol) ce pebavolkn oppmvio

(xkopeopévn otoug 0°C, 6.7 mL) avadeveton yuo 12 dpeg o€ Oeppokpacio dmpotiov.
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O dAVTNG amopakpHVETOL VIO KEVO, Kot okoAovBel KabBapiopds Tov VTOAEILUATOG
oe otAn ypopatoypaeiag (silica gel) vad mieon, ypnowonoidvtag ®¢ SaAVT
ékhovong 10 ocvotnua dtyAwpouedavio / pebovorn 9:1, omdte maparapPdveton o
emBounto mpoidv 38a (30 mg, 67%) pe Aevkn appddn ven. Rf = 0.55
(Suyrwpopedavio / pebavoin 8:2).

[a]p? =-3°  (c=0.13, pebavorn)
Amax 306 nm (g 1765)

ESI-MS (m/z): 393.11 (M+H")

Ytoyyelokn Avaivon: (Ci1gH17FN2O7) C, H, N, F

Ynoh. (%) C:5510 H:4.37 N:7.14 F:4.84
Evp. (%) C:55.07 H:4.58 N: 7.00 F:4.80
'H-NMR (300 MHz, DMSO-ds)

§11.77 (br s, 1H, NH), 8.21 (s, 1H, H-6), 7.58-7.44 (m, 2H, ArH), 7.34-7.24 (m, 2H,
ArH), 5.42, (d, 1H, J = 5.0 Hz, OH), 5.37 (d, 1H, J;-»- = 9.2 Hz, H-1"), 5.18 (d, 1H, J
= 4.2 Hz, OH), 5.08 (d, 1H, J = 5.4 Hz, OH), 4.59 (t, 1H, J = 5.8 Hz, OH), 3.71 (dd,
1H, Js-ga' = 5.1 Hz, Jsavep = 11.1 Hz, H-6a"), 3.54-3.44 (m, 2H, H-5’, H-6b"), 3.30-
3.20 (M, 3H, H-3", H-4", H-2").

B3C-NMR (75.5 MHz, DMSO-ds)

0 160.97, 149.70, 145.22, 133.33, 130.94, 130.88, 124.75, 115.75, 115.59, 98.32,
86.96, 85.21, 82.78, 79.88, 76.48, 70.99, 69.15, 60.81.

1-(2°,3",47,6"-Terpaxig-0-axkeTvro-f-D-yhokomvpavolvro)-5-[(3-
@0opoarvvro)aBvvuvro]ovpaxiiy (368)

To mapdymyo 36B cuvtiBetar amd Tov vovkieolitn 2a akorlovbdvtag v ido
TEPAPOATIKN OdIKaGio TOV TEPLYpAPeTaL Yo T cbvBeon tov mpoidvtog 360 amd
mv évoon 2a. To mpokdmtov éhato kabapileton pe ypopatoypagio GTHANG VIO
TEoT, YPNOWOTOIOVTUC MG AV EKAovomng To cvotnuo 0&kog atbvieotépag / N-
e&avio 6:4, ondte maparapPdvetar To extBountd mpoiov 36 (95 mg, 94%) e kitpivn

appmon voe1. Rf=0.45 (0&ikdg abvrestépag / n-eEavio 7:3).
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[a]o? =-4°  (c=0.16, YAopo@OpyLL0)

Amax 306 nm (e 16361)

ESI-MS (m/z): 561.12 (M+H")

Ytoyyetokn Avaivon: (CosHasFN2O;) C, H, N, F

Yroh. (%) C:5572 H:450 N:500 F:3.39
Evp. (%) C:5563 H:448 N:515 F:3.35
'H-NMR (300 MHz, CDCls):

§8.93 (brs, 1H, NH), 7.66 (s, 1H, H-6), 7.31-7.29 (m, 2H, ArH), 7.24-7.22 (m, 1H,
ArH), 7.08-7.03 (m, 1H, ArH), 5.90 (d, 1H, J;»- = 9.4 Hz, H-1"), 5.42 (t, 1H, J = 9.4
Hz, H-3"), 5.21-5.14 (m, 2H, H-2", H-4"), 4.31 (dd, 1H, Js-ga' = 5.2 Hz, Jea-ep° = 12.7
Hz, H-6a"), 4.15 (dd, 1H, Js.g = 1.7 Hz, 1H, H-6b"), 3.98-3.95 (m, 1H, H-5"), 2.10,
2.06, 2.02, 2.01 (4s, 12H, 40Ac).

C-NMR (75.5 MHz, CDCls)

0 170.46, 169.70, 169.56, 169.37, 160.22, 149.11, 141.47, 129.89, 127.66, 124.15,
118.57, 116.25, 101.61, 93.14, 80.57, 75.11, 72.49, 69.73, 67.68, 61.61, 20.68, 20.47,
20.44, 20.28.

1-(f-D-TI'hwkomvpavolvro)-5-[(3-@Bopogarvvro)arBvvvro]ovpaxiin (38f)

To mapdywyo 38p cvvtibetoan and tov vovkieolitn 36 akolovbdviag v
010 EWPOUATIKY d1adKaGio Tov TEPLYpdPeTal Yo T cbvBeon tov mpoidvrog 38a
and v évoon 36a. To tpoxvntov €hato Kabapileton pe ypopatoypaeio 6THANG VIO
Tieon, YPNOOTOIOVTAS G JSWALT €KAOLONG TO ovoTNUo dtyAwpoueddvio /
uebovorin 9:1, ondte moparapuPaveror to embountd mpoiov 38B (29 mg, 62%) ue
Aevkn| appddn ven. Rf = 0.34 (Syrlmpopedavio / pebovorn 8:2).

[a]p?? =-5°  (c=0.26, pebavorn)
Amax 306 nm (e 11424)

ESI-MS (m/z): 393.09 (M+H")
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Ytoyyelokn Avaivon: (CigH17FN207) C, H, N, F

Ymoh. (%) C:5510 H:437 N:7.14 F:4.84
Evp. (%) C:5522 H:435 N: 6.95 F:4.93
'H-NMR (300 MHz, DMSO-ds)

§11.77( brs, 1H, NH), 8.21 (s, 1H, H-6), 7.49-7.44 (m, 1H, ArH), 7.35-7.24 (m, 3H,
ArH), 5.42 (d, 1H, J = 5.0 Hz, OH), 5.37 (d, 1H, J;-» = 9.2 Hz, H-1"), 5.20 (d, 1H, J
= 3.6 Hz, OH), 5.00 (d, 1H, J = 5.3 Hz, OH), 4.58 (t, 1H, J = 5.8 Hz, OH), 3.71 (dd,
1H, Js-6a' = 5.0 Hz, Jsavep = 11.7 Hz, H-6a"), 3.53-3.44 (m, 2H, H-5’, H-6b"), 3.33-
3.19 (m, 3H, H-3", H-4", H-2").

¥C-NMR (75.5 MHz, DMSO-ds)

0 162.72, 160.97, 149.69, 145.32, 130.84, 127.41, 124.28, 117.61, 115.78, 98.23,
90.63, 83.24, 82.71, 79.87, 76.47, 70.99, 69.19, 60.79.

1-(2°,3",47,6"-Terpaxig-0-axkeTvro-f-D-yhvokomopavolvro)-5-[(3,4-
o19p0opo@arvuro)aBuvvoro]ovpakiin (36y)

To mapdymyo 36y cuvtiBeton and Tov vovkAieolit 20, akoAovBmvtag v ido
TEPAPOATIKN OOIKOGI0 TOV TEPLYPAPETAL Yot TN cOvOeon Tov Tpoidvtog 360 and
mv évoon 20. To mpokdmtov éhato kabapileton pe ypopatoypagio oTHANG VIO
TieoT, YPNOWOTOIOVTUS MG AV EKAovomng To cvotnuo 0&kog atbvieotépag / N-
e&avio 5:5, omote maporapPaverar to emBountd mpoidv 36y (64 mg, 61%) ue kitpivm

appmon ve1. Rf=0.30 (0&ikdg abvreotépag / n-eEavio 6:4).
[a]p? =-4°  (c=0.15, YAopo@oppiLo)

Amax 305 nm (g 13197)

ESI-MS (m/z): 579.11 (M+H")

Ytoyyetokn Avaivon: (CasH24F2N2011) C, H, N, F

Ynol. (%) C:53.98 H:4.18 N :4.84 F: 6.57

Evp. (%) C:5383 H:435 N:495 F 6.77
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'H-NMR (300 MHz, CDCls):

5859 (br s, 1H, NH), 7.66 (s, 1H, H-6), 7.38-7.28 (m, 2H, ArH), 7.16-7.11 (m, 1H,
ArH), 5.88 (d, 1H, J;»- = 9.4 Hz, H-1"), 5.41 (t, 1H, J = 9.5 Hz, H-3"), 5.20-5.14 (m,
2H, H-2", H-4"), 4.31 (dd, 1H, Js- 65 = 5.2 HZ, Jsa-.6n' = 12.7 Hz, H-6a"), 4.15 (dd, 1H,
Js-e = 1.9 Hz, H-6b"), 3.97-3.94 (m, 1H, H-5"), 2.11, 2.06, 2.02, 2.01 (4s, 12H,
40AcC).

C-NMR (75.5 MHz, CDCls)

0 170.43, 169.68, 169.58, 169.37, 160.02, 151.85, 148.97, 141.48, 128.50, 120.77,
120.63, 117.63, 101.47, 92.27, 80.62, 79.92, 75.20, 72.47, 69.75, 67.69, 61.63, 20.71,
20.49, 20.46, 20.30.

1-(f-D-TI'hwkomvpavolvro)-5-[(3,4-01p0opogarvoro)arBvvoio]ovpakiin (38y)

To mapdywyo 38y cvvtiBetan and tov vovkieolitn 36y akorovbdvtag v idwa
TEPAPOATIKN OdIKOGI0 TOV TEPLYpAPETAL Yot T cOvOeon tov Tpoidvtog 38a amd
mv évoon 36a. To mpokvmtov éhato kaBapiletar pe ypopoaToypaeioc GTHANG VIO
Tieon, YPNOOTOIOVTAS ®G OSWALT £KAOLONG TO ovOTNUO dtyAwpoueddvio /
uebovorn 9:1, ondte maparapPdavetor o emBountd mwpoidov 38y (29 mg, 78%) ue
Aevkn| appddn ven. Rf = 0.13 (Syrlopopeddavio / pebovorn 9:1).

[a]p? =-4°  (c=0.15, pebavorn)

Amax 305 nm (g 27021)

ESI-MS (m/z): 411.10 (M+H")

Ytoyyelokn Avaivon: (CigHisF2N2O7) C, H, N, F

Ymoh. (%) C:5269 H:3.93 N:6.83 F:9.26
Evp. (%) C:5251 H:4.10 N :6.50 F:9.33
'H-NMR (300 MHz, DMSO-ds)

§11.75 (br's, 1H, NH), 8.20 (s, 1H, H-6), 7.62-7.35 (m, 3H, ArH), 5.42 (d, 1H, J =
5.0 Hz, OH), 5.37 (d, 1H, Ji-» = 9.2 Hz, H-1"), 5.21 (d, 1H, J = 4.3 Hz, OH), 5.10 (d,
1H, J = 5.5 Hz, OH), 4.59 (t, 1H, J = 5.8 Hz, OH), 3.71 (dd, 1H, Js-6a = 5.3 Hz, Jga-
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e = 10.8 Hz, H-6a’), 3.52-3.44 (m, 2H, H-5’, H-6b"), 3.32-3.19 (m, 3H, H-3’, H-4,
H-2").
¥3C-NMR (75.5 MHz, DMSO-ds)

0 160.96, 150.71, 149.69, 145.33, 128.68, 120.12, 119.98, 118.23, 98.16, 89.80,
82.81, 79.88, 76.47, 71.03, 69.20, 60.79.

1-(2°,3",47,6"-Terpaxig-0-axkeTvro-f-D-yhokomvopavolvro)-5-[(3,5-
o19p0opoarvuro)aBuvvoro]ovpakiin (360)

To mapdymyo 360 cuvtiBetan amd Tov vovkAieolitn 2a akorlovbmvtog Vv ido
TEPAPOATIKN OdIKOGI0 TOV TEPLYPAPETAL Yot TN oOvOeon Tov Tpoidvtog 360 and
mv évoon 2a. To mpokdmtov éhato kabapileton pe ypopatoypagio oTHANG VIO
Tieon, YPNOWOTOIOVTUC MG AV EKAovong To cvotnuo 0&ikog atbvieotépag / N-
e&avio 5:5, ondte maparapPavetat To extBountd Tpoiov 366 (64 mg, 61%) pe kitpivn

appmon ve1. Rf=0.30 (0&ikdg abvreotépag / n-eEavio 6:4).
[a]p?? =-6°  (c=0.25, YAopo@oppiio)

Amax 305 nm (g 11302)

ESI-MS (m/z): 579.12 (M+H")

Ytoyyetokn Avaivon: (CosHo4F2N204;) C, H, N, F

Ynol. (%) C:53.98 H:4.18 N :4.84 F: 6.57
Evp. (%) C:53.63 H:4.48 N :5.05 F:6.41
'H-NMR (300 MHz, CDCl5):

5 8.48 (brs, 1H, NH), 7.68 (s, 1H, H-6), 7.06-7.02 (m, 2H, ArH), 6.84-6.80 (m, 1H,
ArH), 5.87 (d, 1H, J;-»- = 9.4 Hz, H-17), 5.41 (t, 1H, J = 9.5 Hz, H-3"), 5.22-5.13 (m,
2H, H-2", H-4"), 4.31 (dd, 1H, Js- 62 = 5.2 HZ, Jsa-6p' = 12.7 Hz, H-6a"), 4.16 (dd, 1H,
Js.ep = 1.6 Hz, H-6b"), 3.99-3.94 (m, 1H, H-5"), 2.11, 2.06, 2.03, 2.02 (4s, 12H,
40Ac).

C-NMR (75.5 MHz, CDCls)
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0 170.44, 169.68, 169.59, 169.36, 159.82, 148.89, 141.88, 114.81, 114.59, 105.03,
101.21, 92.10, 81.37, 80.65, 75.23, 72.45, 69.77, 67.67, 61.61, 20.71, 20.49, 20.46,
20.30.

1-(p-D-TI'hwkomvpavolvro)-5-[(3,5-01p0opoarvoro) arBvvoioe]ovpakiin (380)

To mapdywyo 3808 cvvtibetor and tov vovkieolitn 360 akolovbdvtag tnv
Ol EPOUATIKY JadIKaGio TOL TEPLYPAPETAL Yo T cLvBeon Tov mpoidvtog 38a
a6 v évoon 36a. To tpoxvntov €hato kKabapileton pe ypopatoypaeio 6THANG VIO
Tieon, YPNOOTOIOVTAS ®G JSALT £KAOLONG TO ocvoTNUo dtyAwpoueddvio /
uebovoin 9:1, ondte moparapuPaverar to embBountd mpoiov 386 (29 mg, 78%) ue
Aevkn| appddn ven. Rf = 0.38 (Sylmpopedavio / pebovorn 8:2).

[a]p?=-7° (c=0.17, pebavorn)

Amax 307 nm (g 25931)

ESI-MS (m/z): 411.09 (M+H")

Ytoyelokn Avaivon: (CigHisF2N2O7) C, H, N, F

Ymoh. (%) C:5269 H:3.93 N:6.83 F:9.26
Evp. (%) C:5260 H:4.03 N:6.71 F:9.30
'H-NMR (300 MHz, DMSO-ds)

§11.79 (brs, 1H, NH), 8.24 (s, 1H, H-6), 7.36-7.32 (m, 1H, ArH), 7.26-7.22 (m, 2H,
ArH), 5.42 (d, 1H, J = 5.0 Hz, OH), 5.37 (d, 1H, J;» = 9.2 Hz, H-1"), 5.22 (d, 1H, J
= 4.1 Hz, OH), 5.10 (d, 1H, J = 5.5 Hz, OH), 4.58 (t, 1H, J = 5.8 Hz, OH), 3.71 (dd,
1H, Js-6a' = 5.2 Hz, Jga-ep’ = 10.9 Hz, H-6a"), 3.52-3.44 (m, 2H, H-5’, H-6b"), 3.32-
3.19 (m, 3H, H-3", H-4", H-2").

¥C-NMR (75.5 MHz, DMSO-ds)

0 160.83, 149.66, 145.85, 125.19, 114.36, 114.14, 104.86, 97.87, 84.54, 82.70, 79.89,
76.45, 71.04, 69.22, 60.78.
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1-(2°,3",47,6"-Terpaxig-0-axkeTvro-f-D-yhokomvpavolvro)-5-[(2-
YA®popavvro)aBuvvoio]ovpakiin (36€)

To mapdymyo 36€ cuvtiBetor and tov vovkAieolitn 2a akoiovdmvtag TV i1
TEPAPOATIKN OOIKOGI0 TOV TEPLYPAPETAL Yot TN 6OvOeon Tov Tpoidvtog 360 amd
mv évoon 2a. To mpokdmtov éhato kabapileton pe ypopatoypagio oTHANG VIO
TieoT, YPNOWOTOIOVTUC MG AV EKAovomng To cvotnuo 0&kog atbvieotépag / N-
e&avio 5:5, omdte moporopfaverol to emBountd mpoiov 36g (73 mg, 72%) pe Aevkn

appmon ve1. Rf=0.26 (0&ikdg abvreotépag / n-eEavio 5:5).
[a]p? =-2°  (c=0.13, YAopopoppiio)
Xmax 308 nm (8 14286)

ESI-MS (m/z): 577.12 (M+H")

Ytoyyetokn Avaivon: (CosH25CIN20O11) C, H, N, ClI

Ynol. (%) C:54.13 H:4.37 N :4.86 Cl: 6.15
Evp. (%) C:54.03 H:4.48 N :4.95 Cl: 6.20
'H-NMR (300 MHz, CDCls)

58.50 (brs, 1H, NH), 7.68 (s, 1H, H-6), 7.58 (dd, 1H, J = 7.5 Hz, J = 1.4 Hz, ArH),
7.42 (d, 1H, J = 7.8 Hz, ArH), 7.29 (dd, 1H, J = 7.6 Hz, J = 1.5 Hz, ArH), 7.23 (d,
1H, J = 7.5 Hz, ArH), 5.89 (d, 1H, J;-»- = 9.4 Hz, H-1"), 5.41 (t, 1H, J = 9.4 Hz, H-
39, 5.21-5.16 (m, 2H, H-2", H-4"), 4.29 (dd, 1H, Js.62" = 5.0 Hz, Jga-ep- = 12.7 Hz, H-
6a’), 4.17 (d, 1H, Js-s, = 1.5 Hz, H-6b"), 3.96-3.93 (m, 1H, H-5"), 2.11, 2.06, 2.03,
2.02 (4s, 12H, 40Ac).

“C-NMR (75.5 MHz, CDCly)

0 170.48, 169.72, 169.50, 169.36, 159.88, 149.01, 141.43, 135.92, 133.56, 129.83,
129.30, 126.47, 122.34, 101.77, 91.17, 84.37, 80.65, 75.11, 72.50, 69.73, 67.62,
61.52, 20.70, 20.50, 20.47, 20.31.

1-(p-D-TI'hkomvpavolvro)-5-[(2-xrmpoparvoroe) arBvvoiroe]ovpakiin (38g)

To mapdywyo 38¢ cuvtiBetan and tov vovkieolitn 36€ akoAovBmvtag v idta

TEPAPOATIKN OdIKOGIo TOV TEPLYpAPETAL Yot T oOvOeon tov Tpoidvtog 38a amd
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mv évoon 36a. To mpokdmrov €hato kaBapiletar pe ypopoToypaeio GTHANG VIO
Tieon, YPNOWOTOIOVTAS G JSWALT €KAOLONG TO ocvOTNUO dtyAwpoueddvio /
uebovorn 9:1, ondte maparapPdaveton to emBounto mpoidv 38¢ (33 mg, 67%) pe
Aevkn aepddn ven. Rf = 0.10 (Syropopeddavio / pebovorin 9:1).

[a]p?? =-2°  (c=0.40, pebavorn)
Amax 308 nm (¢ 14867)

ESI-MS (m/z): 409.08 (M+H")

Ytoyyelokn Avaivon: (C1gH17CIN,O;) C, H, N, Cl

Yro. (%) C:5289 H:419 N:6.85  Cl: 867
Evp. (%) C:5267 H:408 N:6.65 Cl:8.80
'H-NMR (300 MHz, DMSO-ds)

§11.75 (br s, 1H, NH), 8.18 (s, 1H, H-6), 7.62 (dd, 1H, J = 7.4 Hz, J = 1.7 Hz, ArH)
7.57 (dd, 1H, J = 7.0 Hz, J = 1.0 Hz, ArH) 7.44-7.37 (m, 2H, ArH), 5.43 (d, 1H, J =
5.0 Hz, OH), 5.37 (d, 1H, J;»> = 9.2 Hz, H-1"), 5.18 (d, 1H, J = 4.2 Hz, OH), 5.08 (d,
1H, J = 5.4 Hz, OH), 4.58 (t, 1H, J = 5.8 Hz, OH), 3.71 (dd, 1H, Js-g = 5.3 Hz, Jea-
6o’ = 10.8 Hz, H-6a"), 3.55-3.44 (m, 2H, H-5", H-6b") 3.31-3.21 (m, 3H, H-3", H-4",
H-2").

¥C-NMR (75.5 MHz, DMSO-ds)

0 160.91, 149.70, 145.14, 134.22, 133.39, 130.21, 129.31, 127.27, 122.01, 98.36,
88.57, 87.00, 82.82, 79.91, 76.49, 70.96, 69.17, 60.80.

1-(2°,3",47,6"-Terpaxig-0-axkeTvro-f-D-yhokomvopavolvro)-5-[(3-
YA®poparvvro)arBvvoioe]ovpakiin (368)

To mapdymyo 36C cvvtiBetar amd tov vovkAeolitn 20, akoAovBmvtag v ido
TEPAPOATIKN OdIKOGI0 TOV TEPLYPAPETAL Yot TN cOvOeon Tov Tpoidvtog 360 and
mv évoon 2a. To mpokdmtov éhato kabapileton pe ypopatoypagio GTHANG VIO
TieoT, YPNOWOTOIOVTUS MG AV EKAovomng To cvotnuo 0&kog atbvieotépag / N-
e&avio 5:5, omdte mopoarapfdavetor to embounto wpoiov 365 (50 mg, 75%) pe Aevkn

appmon ve1. Rf=0.14 (0&ikdg abvreotépag / n-eEavio 5:5).
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[a]p? =-38°  (c=0.40, yAwpopdppio)

Amax 308 nm (¢ 16050)

ESI-MS (m/z): 577.09 (M+H")

Ytoyyetokn Avaivon: (CasHasCIN,O11) C, H, N, Cl

Ynol. (%) C:54.13 H:4.37 N :4.86 Cl: 6.15
Evp. (%) C:54.23 H:4.18 N :4.65 Cl: 6.37
'H-NMR (300 MHz, CDCl5)

§8.47 (br's, 1H, NH), 7.67 (s, 1H, H-6), 7.53-7.27 (m, 4H, ArH), 5.87 (d, 1H, J;»- =
9.4 Hz, H-17), 5.41 (t, 1H, J = 9.4 Hz, H-3"), 5.22-5.13 (m, 2H, H-2", H-4"), 4.31 (dd,
1H, Js-ga' = 5.2 Hz, Jgavep’ = 12.7 Hz, H-6a"), 4.15 (d, 1H, Js-e = 1.7 Hz, H-6b"),
3.97-3.92 (m, 1H, H-5"), 2.12, 2.06, 2.03, 2.02 (4s, 12H, 40Ac).

C-NMR (75.5 MHz, CDCls)

0 170.46, 169.70, 169.55, 169.36, 160.02, 149.01, 141.47, 134.21, 131.58, 129.84,
129.57, 129.09, 124.00, 101.60, 93.00, 80.62, 75.18, 72.50, 69.74, 67.69, 61.62,
20.71, 20.49, 20.46, 20.30.

1-(p-D-TI'hwkomvpavolvro)-5-[(3-xrmpo@arvoiro) arBvvoioe]ovpakiin (38C)

To napdywyo 38C cuvtiBeton and tov vovkieolitn 368 akolovbdvtag v ida
TEPAPOATIKN OdIKOGT0 TOV TEPLYpAPETAL Yot T cOvOeon tov Ttpoidvtog 38a and
mv évoon 36a. To mpokvmtov €hato kaBapiletar pe ypopaToypaeioc GTHANG VIO
Tieon, YPNOOTOIOVTAS G OWAVTN £KAovong to ocvotnuo dtylwpoueddavio /
uebovorn 9:1, ondte maparapPavetor to emBountd mpoidv 38¢ (33 mg, 67%) ue
Aevkn| appddn ven. Rf = 0.10 (Syropopedavio / pebovorn 9:1).

[a]p?? =-8°  (c=0.20, pebavorn)
Amax 308 NM (& 14106)

ESI-MS (m/z): 409.10 (M+H")

Ytoyyelokn Avaivon: (C1gH17CINO;) C, H, N, Cl
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Yroh. (%) C:5289 H:419 N:6.85 Cl: 867
Evp. (%) C:5273 H:438 N:6.95 Cl:8.50
'H-NMR (300 MHz, DMSO-ds)

§11.78 (br s, 1H, NH), 8.22 (s, 1H, H-6), 7.55-7.44 (m, 4H, ArH), 5.43 (d, 1H, J =
5.0 Hz, OH), 5.37 (d, 1H, J1»> = 9.1 Hz, H-1"), 5.22 (d, 1H, J = 4.2 Hz, OH), 5.11 (d,
1H, J = 5.5 Hz, OH), 4.61 (t, 1H, J = 5.9 Hz, OH), 3.71 (dd, 1H, Js-g = 5.2 Hz, Jea-
6o’ = 11.3 Hz, H-6a"), 3.53-3.43 (m, 4H, H-2", H-3’, H-4", H-6b") 3.24-3.19 (m, 1H,
H-5").

¥C-NMR (75.5 MHz, DMSO-ds)

0 160.94, 149.69, 145.43, 133.19, 130.58, 130.42, 129.63, 128.66, 124.26, 98.21,
90.41, 83.65, 79.90, 76.46, 71.00, 69.20, 60.81.

1-(2°,3",47,6"-Terpaxig-0-axeTvro-f-D-yhokomvpavolvro)-5-[(4-
Bpopo@arvoiroe)advvoio]ovpakiin (3607t)

To mapdywyo 3661 cvvtifetor amd tov vovkieolitn 2a akolovbdvrag v
1010 EWPAUATIKY d1adIKaGTio OV TEPLYpAPeTOL Yoo T cbvBeon tov mpoidvtog 36a
a6 v évoon 2a. To mpoxvmtov haio kKabapiletar pe ypopaToypoeio 6THANG VIO
TieoT, YPNOWOTOIOVTUS MG OHADTN EKAovomng To cvotnuo 0&kog atbvieotépag / N-
e&avio 5:5, ondte maparapPdveror To extBountd Tpoiov 3661 (87 mg, 78%) pe Aevkn

appmon ve1. Rf=0.19 (0&ikdg abvrestépag / n-eEavio 5:5).

[a]p?? =-18°  (c=0.40, yAwpo@dp}Lio)

Amax 308 nm (g 18050)

ESI-MS (m/z): 621.08 (M+H")

Ytoyyetokn Avaivon: (CosH2sBrN2O41) C, H, N, Br

Ynol. (%) C:50.25 H:4.06 N:4.51 Br:12.86

Evp. (%) C:50.13  H:4.18 N:465  Br:12.67
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'H-NMR (300 MHz, CDCls)

98.48 (brs, 1H, NH), 7.65 (s, 1H, H-6), 7.48 (d, 2H, J = 8.4 Hz, ArH), 7.39 (d, 2H, J
= 8.4 Hz, ArH), 5.87 (d, 1H, J;- = 9.4 Hz, H-1"), 5.41 (t, 1H, J = 9.5 Hz, H-3"),
5.20-5.13 (m, 2H, H-2", H-4"), 4.31 (dd, 1H, Js6a = 5.2 Hz, Jea-gp' = 12.7 Hz, H-
6a’), 4.15 (dd, 1H, Js-gy = 1.6 Hz, H-6b"), 3.97-3.94 (m, 1H, H-5"), 2.11, 2.06, 2.02,
2.01 (4s, 12H, 40Ac).

C-NMR (75.5 MHz, CDCls)

0 170.44, 169.68, 169.55, 169.36, 159.97, 148.97, 141.24, 133.15, 131.66, 123.21,
121.26, 101.77, 93.46, 80.63, 80.51, 75.19, 72.51, 69.75, 67.70, 61.63, 20.71, 20.49,
20.46, 20.30.

1-(f-D-TI'hwkomvpavolvro)-5-[(4-Bpopo@arvvro)ar@vvuvro]ovpaxiiy (3867)

To mapdywyo 386t cuvtiBeton and tov vovkieolitn 3661 akolovbdvtag v
id1o EWPOUATIKY dadtKacio Tov mePLypdpeTal yio T cvvBeon tov mpoidvtog 38a
a6 v évoon 36a. To mpoxvntov €hato kKabapiletor pe ypopatoypapio 6THANG VIO
Tieon, YPNOOTOIOVTAS ®G JSWALT £KAOLONG TO ovoTNUo dtyAwpoueddvio /
uebovorn 9:1, ondte maporapfavetar to exlBountd npoiov 38et (33 mg, 96%) ue

Aevkn aepddn ven. Rf = 0.13 (Syrlopopedavio / pebovorn 9:1).
[a]p? =-2°  (c=0.20, pebavorn)

Amax 310 nm (g 22494)

ESI-MS (m/z): 453.03 (M+H")

Ytoyyelokn Avaivon: (C1gH17BrN,O7) C, H, N, Br

Ynol. (%) C:47.70 H:3.78 N:6.18 Br:17.63
Evp. (%) C:47.57 H:3.88 N:6.45 Br:17.38
'H-NMR (300 MHz, DMSO-ds)

§11.77 (br s, 1H, NH), 8.22 (s, 1H, H-6), 7.63 (d, 2H, J = 8.3 Hz, ArH), 7.44 (d, 2H,
J = 8.3 Hz, ArH), 5.42 (d, 1H, J = 4.8 Hz, OH), 5.36 (d, 1H, J;» = 9.0 Hz, H-1"),
5.22 (br s, 1H, OH), 5.10 (d, 1H, J = 5.1 Hz, OH), 4.59 (t, 1H, J = 4.8 Hz, OH), 3.70
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(dd, 1H, Js-6a' = 4.3 Hz, Jea-6p' = 11.5 Hz, H-6a’), 3.55-3.40 (m, 3H, H-5", H-3", H-
6b") 3.25-3.18 (m, 2H, H-4', H-2").
¥C-NMR (75.5 MHz, DMSO-ds)

0 160.98, 149.69, 145.09, 132.91, 131.72, 121.91, 121.52, 98.37, 90.86, 83.43, 82.70,
79.86, 76.47, 70.98, 69.17, 60.79.

1-(2°,3",47,6"-Terpaxig-0-axkeTvro-f-D-yhokomvpavolvro)-5-[(4-
pnebvro@arvoro)atdvvuio Jovpaxiin (36n)

To mapdymyo 36n cvvtifetar amd tov vovkieolitn 2a akolovBdvTog TV 1010
TEPAPOATIKN OdIKOGIo TOV TEPLYpAPETAL Yot T cOvOeon Tov Tpoidvtog 360 and
mv évoon 20. To mpokdmtov éhato kabapileton pe ypopatoypagio oTHANG VIO
TieoT, YPNOWOTOIOVTUC MG AV EKAovong To cvotnuo 0&kog atbvieotépag / N-
e&avio 5:5, ondte moparappdveror To embounto mpoiov 36n (75 mg, 78%) ue kitpivn

appmon ve1. Rf=0.15 (0&ikdg abvrestépag / n-eEavio 5:5).
[a]p? =-16°  (c=0.28, yAwpo@dp}Lio)

Amax 311 nm (g 18521)

ESI-MS (m/z): 557.16 (M+H")

Ytoyyetakn Avéivon: (Co7H28N2011) C, H, N

Ymo). (%) C:58.27 H:5.07 N :5.03

Evp. (%) C:5857 H:5.17 N : 4.87
'H-NMR (300 MHz, CDCl5)

98.49 (brs, 1H, NH), 7.63 (s, 1H, H-6), 7.43 (d, 2H, J = 8.0 Hz, ArH), 7.15 (d, 2H, J
= 8.0 Hz, ArH), 5.88 (d, 1H, J,» = 9.4 Hz, H-1"), 5.40 (t, 1H, J = 9.4 Hz, H-3"),
5.21-5.14 (m, 2H, H-2", H-4"), 4.30 (dd, 1H, Js-x = 5.1 Hz, Jea-eo' = 12.7 Hz, H-
6a’), 4.15-4.13 (m, 1H, H-6b"), 3.96-3.93 (m, 1H, H-5"), 2.36 (s, 3H, CHa), 2.11,
2.06, 2.02, 2.01 (4s, 12H, 40Ac).
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C-NMR (75.5 MHz, CDCls)

0 170.47, 169.72, 169.48, 169.36, 160.18, 149.07, 140.71, 139.07, 131.68, 129.09,
119.20, 102.24, 94.81, 80.60, 78.66, 75.13, 72.56, 69.71, 67.69, 61.61, 21.53, 20.71,
20.50, 20.47, 20.31.

1-(p-D-TI'hwkomvpavolvro)-5-[(4-pedvio@arvvro)aBuvoroJovpaxiiny (381)

To mapdywyo 381 cvvtiBetar and tov vovkieolitn 361 akoAovBmvtag v
id1o EPOUATIKY dadtKacio Tov TePLypdpeTal yio T cbvBeon tov mpoidvrog 38a
a6 v évoon 36a. To tpoxvmtov €hato kKabapileton pe ypopatoypaeio 6THANG VIO
Tieon, YPNOOTOIOVTAS G JSWALT £KAOLONG TO ovOTNUO dtyAwpoueddvio /
uebovoin 9:1, ondte moporapfaveral to emtBountd mpoidv 38n (35 mg, 75%) ue
Aevkn appddn ven. Rf = 0.47 (Sylopopedavio / nebovorn 8:2).

[a]p?? =-2°  (c=0.25, pebavorn)

Amax 309 nm (g 21742)

ESI-MS (m/z): 389.12 (M+H")

Ytoyyetokn Avaivon: (CioH20N207) C, H, N

Ynon. (%) C:58.76  H:5.19 N:7.21
Evp. (%) C:58.63 H:5.32 N:7.09
'H-NMR (300 MHz, DMSO-ds)

§11.66 (brs, 1H, NH), 8.12 (s, 1H, H-6), 7.36 (d, 2H, J = 8.0 Hz, ArH), 7.20 (d, 2H,
J =8.0 Hz, ArH), 5.38 (d, 1H, J = 5.0 Hz, OH), 5.33 (d, 1H, Ji-»' = 9.2 Hz, H-1"),
5.16 (d, 1H, J = 4.0 Hz, OH), 5.05 (d, 1H, J = 5.4 Hz, OH), 4.55 (t, 1H, J = 5.7 Hz,
OH), 3.68 (dd, 1H, Js-ga' = 4.0 Hz, Jea-er = 11.0 Hz, H-6a"), 3.50-3.41 (m, 2H, H-
2',H-3"), 3.28-3.17 (m, 3H, H-4", H-5", H-6b"), 2.47 (s, 3H, CH).

¥3C-NMR (75.5 MHz, DMSO-ds)

0 161.13, 149.73, 144.48, 138.37, 130.97, 129.28, 119.26, 98.80, 92.10, 82.65, 81.37,
79.86, 76.50, 70.96, 69.16, 60.81, 20.93.
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1-(2°,3",47,6"-Terpaxig-0-axkeTvro-f-D-yhokomvopavolvro)-5-[(2,5-
oyeduvrio@arvoro)mBuvoirolovpakiin (360)

To mapdymyo 360 cuvtiBetan amd Tov vovkAieolit 2a akorlovbmdvtog Vv ido
TEPAPOATIKN OOIKOGI0 TOV TEPLYPAPETAL Yot TN 6OvOeon Tov Tpoidvtog 364 amd
mv évoon 2a. To mpoxvmtov éhaio kabapileton pe ypopatoypoaeio cming vmwod
Tieon, YPNOWOTOIOVTUS MG AV EKAovong To cvotnuo 0&Kog atbvieotépag / -
e&avio 5:5, ondte maparapPavetar To extBountd mpoiov 360 (80 mg, 78%) e kitpivn

appmon ve1. Rf=0.24 (0&ikdg abvreotépag / n-eEavio 5:5).
[a]p? =-22°  (c=0.4, Yhmpopdppio)

Amax 315 nm (g 11553)

ESI-MS (m/z): 571.19 (M+H")

Ytoyyetokn Avéivon: (CasHzN2011) C, H, N

Ymoh. (%) C:58.94 H:5.30 N:4.91

Evp. (%) C:58.77 H:5.42 N : 4.60
'H-NMR (300 MHz, CDCls)

§8.60 (br s, 1H, NH), 7.61 (s, 1H, H-6), 7.32 (s, 1H, ArH), 7.10 (d, 1H, J = 7.8 Hz,
ArH), 7.05 (d, 1H, J = 7.8 Hz, ArH), 5.89 (d, 1H, J;-» = 9.5 Hz, H-1"), 5.41 (t, 1H, J
= 9.5 Hz, H-3"), 5.22-5.15 (m, 2H, H-2", H-4"), 4.30 (dd, 1H, Js-.62 = 5.1 Hz, Jea-60' =
12.7 Hz, H-6a"), 4.16 (dd, 1H, Js-.¢p = 1.8 Hz, H-6b"), 3.97-3.93 (m, 1H, H-5"), 2.47,
2.30 (25, 6H, 2 x CHs), 2.11, 2.06, 2.03, 2.02 (4s, 12H, 40Ac).

C-NMR (75.5 MHz, CDCls)

0 170.47, 169.72, 169.48, 169.39, 160.22, 149.19, 140.25, 137.46, 134.99, 132.39,
129.76, 129.37, 121.81, 102.44, 94.04, 82.65, 80.56, 75.08, 72.58, 69.63, 67.67,
61.59, 20.70, 20.50, 20.47, 20.31, 20.20.

1-(p-D-TI'hwkomvpavolvro)-5-[(2,5-0yuedvro@arvoro)arfvvuvro]ovpaxiin (380)

To mapdywyo 380 cvvtibetor and tov vovkieolitn 360 akolovbdvrag v

1010 TEWPAUATIKY JOOIKOGI0L TOL TEPLYPAPETOL Yo T cVvBeon Tov mpoidvtog 38a
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and v évoon 36a. To mpoxvntov €hato Kabapileton pe ypopatoypapio 6THANG VIO
Tieon, YPNOWOTOIOVTAS G JSWALT €KAOLONG TO ocvOTNUO dtyAwpoueddvio /
uebovoin 9:1, ondte moparapupaveror to embountd mpoiov 380 (30 mg, 62%) pe
Aevkn aepddn ven. Rf = 0.16 (Syrlmpopedavio / nebovorn 8:2).

[a]p?? =+2°  (c=0.35, pebavorn)

Amax 311 nm (g 20845)

ESI-MS (m/z): 403.15 (M+H")

Ytoyyetokn Avaivon: (CyoH22N207) C, H, N

Yrol. (%) C:59.70  H:551 N : 6.96
Evp. (%) C :59.63 H:5.32 N:7.12
'H-NMR (300 MHz, CDs0D)

§8.05 (s, 1H, H-6), 7.28 (s, 1H, ArH), 7.11 (d, 1H, J = 7.8 Hz, ArH), 7.06 (d, 1H, J =
7.8 Hz, ArH), 5.89 (d, 1H, J1» = 9.2 Hz, H-1"), 3.87 (d, 1H, Jea-o = 12.0 Hz, H-6a")
3.77 (dd, 1H, Js-60' = 3.5 Hz, Jea-eo' = 12.2 Hz, H-6b"), 3.61 (t, 1H, J = 8.7 Hz, H-3"),
3.54-3.47 (M, 3H, H-2", H-4", H-5") 2.42, 2.28 (25, 6H, 2 X CHy).

C-NMR (75.5 MHz, CD30D)

0 163.87, 151.77, 144.60, 138.29, 136.40, 133.18, 130.58, 130.50, 123.69, 101.83,
93.50, 85.00, 84.60, 81.14, 78.53, 73.21, 70.79, 62.29, 20.81, 20.38.

1-(2°,3",47,6"-Terpaxic-0-axeTvho-f-D-yAvkomrvpavolvro)-5-[(2,4,5-
Tpyuedvrio@arvoro)aBvvuro]ovpaxiin (361)

To mapdywyo 361 cuvtiBetor and Tov vovkieolitn 20 akolovBdvTag TV ido
TEWPALOTIKY OladiKacior Tov Teptypapetal Yo T oOvheon tov mpoidvtog 360 and
mv évoon 2a. To mpokdmtov éhato kabapileton pe ypopatoypagio oTHANG VIO
TieoT, YPNOWOTOIOVTUC MG AV EKAovong To cvotnuo 0&kog atbvieotépag / N-
e&avio 5:5, onote moparappaveral To entBountd npoiov 361 (80 mg, 78%) ue kitpivm

appmon ve1. Rf=0.19 (0&ikdg abvrestépag / n-eEavio 5:5).

[a]p?? =-30°  (c=0.40, yAwpo@dp}io)
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Amax 320 nm (g 13770)

ESI-MS (m/z): 585.19 (M+H")

Ytoyyetokn Avéivon: (CaoH32N2011) C, H, N

Ynoi. (%) C:5958  H:552 N : 4.79
Evp. (%) C:59.77 H:522 N :4.85
'H-NMR (300 MHz, CDCl5)

5855 (brs, 1H, NH), 7.59 (s, 1H, H-6), 7.27 (s, 1H, ArH), 7.00 (s, 1H, ArH), 5.88
(d, 1H, J;-» = 9.4 Hz, H-1"), 5.41 (t, 1H, J = 9.5 Hz, H-3"), 5.22-5.15 (m, 2H, H-2",
H-4"), 4.30 (dd, 1H, Js-6x = 5.1 Hz, Jea-eo' = 12.7 Hz, H-6a"), 4.16 (dd, 1H, Js-.ep' =
1.8 Hz, H-6b"), 3.96-3.93 (m, 1H, H-5"), 2.44, 2.23, 2.20 (3s, 9H, 3 x CHs), 2.11,
2.06, 2.02, 2.01 (4s, 12H, 40Ac).

C-NMR (75.5 MHz, CDCls)

0 170.48, 169.73, 169.46, 169.38, 160.25, 149.19, 139.98, 137.83, 137.79, 133.70,
132.88, 130.89, 119.21, 102.62, 94.22, 82.04, 80.56, 75.07, 72.60, 69.63, 67.68,
61.59, 20.70, 20.50, 20.47, 20.31, 20.07, 19.71, 18.99.

1-(p-D-I'hwkomvpavolvro)-5-[(2,4,5-tpyuedvro@arvoio)aBvvoio Jovpaxiin (381)

To mapdymyo 38t cuvtiBetor and tov vovkieolitn 361 akorovbdvtog v 101
TEPAPOATIKN OdIKOGI0 TOV TEPLYpAPETAL Yot T cOvOeon tov Ttpoidvtog 38a amd
mv évoon 36a. To mpokvmtov €hato kaBapiletar pe ypopoaToypaeioc GTHANG VIO
Tieon, YPNOOTOIOVTAS ®G JSWALT €KAOLONG TO ocvOTNUO dtyAwpoueddvio /
uebovorn 9:1, omdte maporopfavetor to embountd mpoidov 38t (30 mg, 62%) pe
Aevkn| appddn ven. Rf = 0.16 (Syropopedavio / pebovorn 8:2).

[a]p?? =-2°  (c=0.35, pebavorn)
Amax 313 nm (e 11204)

ESI-MS (m/z): 417.15 (M+H")

Ytoyyetokn Avaivon: (Ca1H24N207) C, H, N
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Yroh. (%) C:6057 H:581 N:6.73
Evp. (%) C:6063 H:5.62 N : 6.68
'H-NMR (300 MHz, CDs0D)

§8.02 (s, 1H, H-6), 7.22 (s, 1H, ArH), 7.00 (s, 1H, ArH), 5.58 (d, 1H, J;-» = 9.2 Hz,
H-1"), 3.88-3.74 (m, 2H, H-6a", H-6b"), 3.61 (t, 1H, J = 8.8 Hz, H-3"), 3.55-3.48 (m,
3H, H-2", H-4’, H-5")) 2.39, 2.23, 2.20 (3s, 9H, 3 X CH3).

C-NMR (75.5 MHz, CD30D)

0 163.93, 151.78, 144.32, 138.72, 134.97, 133.70, 131.87, 121.12, 102.03, 93.69,
84.59, 81.13, 78.54, 73.20, 70.79, 62.30, 20.29, 19.74, 19.14.

1-(2°,3",47,6"-Terpaxic-0-axeTvho-f-D-yhvkomrvpavolvro)-5-[(3,4,5-
Tpuedoévearvuro)abovoro]ovpakiiny (36k)

To mapdymyo 36k cvvtifetar amd tov vovkieolitn 2a akolovBdvTog TV 1010
TEPAPOATIKN OdIKOGI0 TOV TEPLYPAPETAL Yot T oOvOeon Tov Tpoidvtog 360 and
mv évoon 2a. To mpokdmtov éhato kabapileton pe ypopatoypagio oTHANG VIO
TiEoT, YPNOWOTOIOVTUC MG OHADTN EKAovomng To cvotnuo 0&kog atbvieotépag / N-
e&avio 5:5, ondte maporapPavetar o emBountd Tpoidv 36k (82 mg, 72%) ue Aevkn

appmon ve1. Rf=0.18 (0&kdg abvrestépag / n-eEavio 5:5).

[a]p? =-12°  (c=0.2, YAmpopdppuo)

Amax 319 nm (¢ 15873)

ESI-MS (m/z): 633.19 (M+H")

Ytoyyetokn Avéivon: (CaoH32N2014) C, H, N

Yroh. (%) C:55.06  H:5.10 N : 4.43

Evp. (%) C:5527  H:522 N : 4.12

'H-NMR (300 MHz, CDCl5)

58.35 (br s, 1H, NH), 7.63 (s, 1H, H-6), 6.78 (s, 2H, ArH), 5.87 (d, 1H, J,» = 9.4

Hz, H-17), 5.40 (t, 1H, J = 9.4 Hz, H-3"), 5.21-5.13 (m, 2H, H-2", H-4"), 4.31 (dd, 1H,
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Js.6a = 5.3 Hz, Jga-en' = 12.7 Hz, H-6a"), 4.15 (dd, 1H, Js-.6n- = 1.4 Hz, H-6b"), 3.96-
3.92 (m, 1H, H-5), 3.87 (5, 9H, 3 x OCHg), 2.11, 2.06, 2.02 (3s, 12H, 40Ac).
C-NMR (75.5 MHz, CDCls)

0 170.43, 169.68, 169.55, 169.39, 160.26, 153.06, 149.05, 140.91, 117.18, 109.06,
102.00, 94.64, 80.57, 78.41, 75.14, 72.55, 69.71, 67.70, 61.65, 60.95, 56.20, 20.70,
20.48, 20.45, 20.30.

1-(p-D-T'hwkomvpavolvro)-5-[(3,4,5-tpyueBoévparvvro)a@vvvro]ovpaxiiny (38k)

To mapdywyo 38k cvvtibeton amd tov vovkAeolitn 36k akolovbdvrag v
id10 EPOUATIKY dadtKacio Tov TePLypdpeTal yio T cbvBeon tov mpoidvtog 38a
and v évoon 36a. To mpoxvntov €hato kKabapileton pe ypopatoypaeio 6THANG VIO
Tieon, YPNOOTOIOVTAS ®G JSWALT £KAOLONG TO oLOTNUO dtyAwpoueddvio /
uebovoin 9:1, ondte moporapPaveral to embountd mpoiov 38k (30 mg, 62%) ue
Aevkn| aepddn ven. Rf = 0.16 (Syrlopopedavio / pebovorn 8:2).

[a]p?? =-8°  (c=0.40, pebavorn)

Amax 319 nm (g 12200)

ESI-MS (m/z): 465.11 (M+H")

Ytoyyetakn Avéivon: (Co1H24N2010) C, H, N

Ymo). (%) C:54.31 H:521 N :6.03
Evp. (%) C:54.63 H:5.42 N:6.38
'H-NMR (300 MHz, CD;0D)

§8.08 (s, 1H, H-6), 6.86 (s, 2H, ArH), 5.58 (d, 1H, J1-»- = 9.0 Hz, H-1"), 3.87 (d, 1H,
J =115 Hz, H-6b"), 3.84, 3.78 (25, 9H, 3x OCHy), 3.76 (dd, 1H, Js-cx = 4.3 Hz, Jea-
6o’ = 12.1 Hz, H-6a"), 3.59 (t, 1H, J = 8.8 Hz, H-3"), 3.54-3.45 (m, 3H, H-2", H-4", H-
5).

“C-NMR (75.5 MHz, CD;0D)

0 164.07, 154.57, 151.61, 145.12, 140.29, 119.57, 110.07, 101.41, 94.39, 84.57,
81.13, 78.48, 73.35, 70.81, 62.33, 61.25, 56.76.
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1-(2°,3",47,6"-Terpaxig-0-axkeTvro-f-D-yhokorvpavolvro)-5-[(4-
nedoévearvvro)mbvvovio]ovpaxiin (361)

To mapdymyo 36A cuvtiBeton amd Tov vovkAieolitn 2a akoiovdmvtag tnv ido
TEPAPOATIKN OdIKaGio TOV TEPLYpAPeTaL Yo T cbvOeon tov mpoidvtog 360 and
mv évoon 2a. To mpokdmtov éhato kabapileton pe ypopatoypagio oTHANG VIO
TiEoT, YPNOWOTOIOVTUC MG AV EKAovong To cvotnuo 0&kog atbvieotépag / -
e&avio 5:5, omdte moporopfaverarl To entBountd mpoiov 364 (80 mg, 78%) ue Aevkn

appmon ve1. Rf=0.17 (0&dg abvreotépag / n-eEavio 5:5).
[a]p? =-8°  (c=0.4, yAopo@OpIo)

Amax 320 nm (g 19720)

ESI-MS (m/z): 573.17 (M+H")

Ytoyyetokn Avéivon: (Ca7H28N2012) C, H, N

Ymoh. (%) C:56.64 H:4.93 N :4.89

Evp. (%) C:5655  H:4.87 N : 4.92
'H-NMR (300 MHz, CDCls)

§8.59 (br's, 1H, NH), 7.62 (s, 1H, H-6), 7.47 (d, 2H, J = 8.7 Hz, ArH), 6.86 (d, 2H,
J=8.7Hz, ArH), 5.88 (d, 1H, J;-» = 9.4 Hz, H-1"), 5.40 (t, 1H, J = 9.5 Hz, H-3"),
5.21-5.13 (M, 2H, H-2", H-4"), 4.30 (dd, 1H, Js-gs = 5.1 Hz, Jea-ep = 12.7 Hz, H-
6a’), 4.13 (M, 1H, H-6b"), 3.96-3.92 (m, 1H, H-5"), 3.82 (s, 3H, OCH3), 2.11, 2.06,
2.02, 2.01 (4s, 12H, 40ACc).

C-NMR (75.5 MHz, CDCls)

0 170.49, 169.73, 169.49, 169.37, 160.31, 160.04, 149.10, 140.48, 133.32, 114.34,
113.98, 102.35, 94.65, 80.56, 78.02, 75.10, 72.56, 69.69, 67.64, 61.61, 55.28, 20.72,
20.50, 20.47, 20.31.

1-(p-D-TI'hwkomvpavoloro)-5-[(4-peBoEvparvoiro)atBvvoro]ovpaxiin (381)
To napdywyo 38L cvvtiBetor and tov vovkAieolitn 364 axolovboviog v
010 EWPOUATIKY dadtKacio Tov TePLypdeeTal yio T cvvBeon tov mpoidvtog 38a
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and v évoon 36a. To mpoxvntov €hato Kabapileton pe ypopatoypapio 6THANG VIO
Tieon, YPNOWOTOIOVTAS G JSWALT €KAOLONG TO ocvOTNUO dtyAwpoueddvio /
uebovorn 9:1, ondte moparapupaveror o embountd mpoidv 38h (42 mg, 83%) ue
Aevkn appddn ven. Rf = 0.07 (Syrlopopedavio / nebovorn 9:1).

[a]p?? =-6°  (c=0.40, pebavorn)

Amax 314 nm (¢ 16898)

ESI-MS (m/z): 405.11 (M+H")

Ytoyyetokn Avaivon: (CioH20N20g) C, H, N

Ymoh. (%) C:56.43 H:4.99 N:6.93
Evp. (%) C :56.63 H:5.12 N:6.78
'H-NMR (300 MHz, DMSO-ds)

§11.70 (br s, 1H, NH), 8.11 (s, 1H, H-6), 7.43 (d, 2H, J = 8.8 Hz, ArH), 6.97 (d, 2H,
J = 8.8 Hz, ArH), 5.40 (d, 1H, J = 5.1 Hz, OH), 5.36 (d, 1H, J;» = 9.2 Hz, H-1"),
5.18 (d, 1H, J = 4.4 Hz, OH), 5.07 (d, 1H, J = 5.5 Hz, OH), 4.58 (t, 1H, J = 5.9 Hz,
OH), 3.79 (s, 3H, OCH3), 3.70 (dd, 1H, Js-6x = 5.4 Hz, Jea-gp' = 10.8 Hz, H-6a"),
3.54-3.43 (M, 2H, H-2",H-3"), 3.29-3.19 (m, 3H, H-4’, H-5", H-6b").

¥3C-NMR (75.5 MHz, DMSO-ds)

0 161.18, 159.39, 149.74, 144.15, 132.65, 114.30, 98.99, 92.02, 82.66, 80.47, 79.85,
76.51, 70.96, 69.16, 60.81, 55.18.

1-(2°,3",47,6"-Terpaxig-0-akeTvro-f-D-yhokomopavolvro)-5-[(4-pedo&v-2-pedoio
@awvvio)arBvvoire]ovpaxiin (36p)

To mapdymyo 36p cvvtifetar amd tov vovkieolitn 2a akolovBdvTog v 101
TEPAPOATIKN OOIKOGI0 TOV TEPLYPAPETAL Yot TN 6OvOeon Tov Tpoidvtog 360 amd
mv évoon 20. To mpokdmtov éhato kabapileton pe ypopatoypagio oTHANG VIO
TieoT, YPNOWOTOIOVTUC MG AV EKAovong To VTN 05IKOG atbvieotépag / N-
e&avio 5:5, ondte TaparapPaveror To embounto mpoidv 36p (100 mg, 94%) pe Aevkn

appmon ve1. Rf=0.14 (0&ikdg abvrestépag / n-eEavio 5:5).
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[a]o? =-54°  (c=0.4, Yhopo@oppiL0)
Amax 325 nm (g 13330)

ESI-MS (m/z): 587.17 (M+H")

Ytoyyetokn Avéivon: (CogHzN2012) C, H, N

Yroh. (%) C:57.34 H:5.16 N:4.78
Evp. (%) C:5755 H:533 N : 4.92
'H-NMR (300 MHz, CDCl5)

§8.54 (brs, 1H, NH), 7.58 (s, 1H, H-6), 7.41 (d, 1H, J = 8.5 Hz, ArH), 6.76 (d, 1H,
J=2.1Hz, ArH), 6.71 (dd, 1H, J = 2.4 Hz, J = 8.5 Hz, ArH), 5.88 (d, 1H, J,,- = 9.4
Hz, H-17), 5.41 (t, 1H, J = 9.4 Hz, H-3"), 5.22-5.15 (m, 2H, H-2", H-4"), 4.30 (dd, 1H,
Js-ga = 5.1 Hz, Joa-eo = 12.7 Hz, H-6a"), 4.16 (dd, 1H, Js-g = 1.6 Hz, H-6b"), 3.96-
3.93 (m, 1H, H-5"), 3.81 (s, 3H, OCHj), 2.49 (s, 3H, CH3), 2.11, 2.06, 2.02, 2.01 (4s,
12H, 40Ac).

C-NMR (75.5 MHz, CDCls)

0 170.50, 169.72, 169.47, 169.38, 160.24, 159.98, 149.15, 142.52, 139.80, 133.34,
115.11, 114.37, 111.27, 102.65, 93.94, 81.67, 80.56, 75.08, 72.59, 69.62, 67.67,
61.59, 55.22, 21.01, 20.70, 20.50, 20.47, 20.32.

1-(p-D-T'hwkomvpavolvro)-5-[(4-pedo&u-2-pedovro@arvvro)arfvvuroovpakiin
(38w)

To mapdywyo 38p cvvtifetar and tov vovkAieolitn 36p akoAovBmvtag v
1o EPOUATIKY dadtKacio Tov mePLypdeetal yio. T obvBeon tov mpoidvrog 38a
and v évoon 36a. To mpoxvntov €hato Kabapiletor pe ypopatoypaeio 6THANG VIO
Tieon, YPNOOTOIOVTAS ®G JSWALT £KAOLONG TO ocvoTNUo dtyAwpoueddvio /
uebovoin 9:1, ondte moporapPavetar to embBountd mpoiov 38p (35 mg, 75%) pe
Aevkn aepddn ven. Rf = 0.12 (Syropopedavio / pebovorn 9:1).

[a]p? =-4°  (c=0.28, pebavorn)

Amax 316 M (& 22563)
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ESI-MS (m/z): 419.12 (M+H")

Ytoyyetokn Avaivon: (CooH22N20s) C, H, N

Yroh. (%) C:57.41  H:5.30 N : 6.70
Evp. (%) C:57.63 H:5.12 N:6.78
'H-NMR (300 MHz, DMSO-ds)

§11.68 (brs, 1H, NH), 8.08 (s, 1H, H-6), 7.36 (d, 1H, J = 8.5 Hz, ArH), 6.89 (d, 1H,
J=2.0Hz, ArH), 6.80 (dd, 1H, J = 2.3 Hz, J = 8.5 Hz, ArH), 5.40 (d, 1H, J = 5.0 Hz,
OH), 5.36 (d, 1H, Ji» = 9.2 Hz, H-1), 5.19 (d, 1H, J = 3.4 Hz, OH), 5.08 (d, 1H, J
= 5.2 Hz, OH), 4.58 (t, 1H, J = 5.7 Hz, OH), 3.77 (s, 3H, OCHs), 3.71 (dd, 1H, J5-6x
= 4.3 Hz, Jea-gp = 11.0 Hz, H-6a"), 3.55-3.44 (m, 2H, H-2",H-3"), 3.29-3.20 (m, 3H,
H-4", H-5", H-6b"), 2.41(s, 3H, CHa).

¥C-NMR (75.5 MHz, DMSO-ds)

0 161.22, 159.30, 149.80, 143.51, 141.40, 132.72, 114.25, 112.16, 111.17, 99.31,
91.19, 84.01, 82.72, 79.55, 76.89, 71.06, 69.38, 55.67, 20.39.

1-(2°,3",47,6"-Terpaxig-0-axkeTvro-f-D-yhokomvpavolvro)-5-[(6-
nedoéuvvagOalrevio)arbvvoio]ovpaxiin (37)

To mapdywyo 37 cvvtiBetar and tov vovkAieolitn 2a akoiovdmvtag TV ido
TEPAPOATIKN OdIKOGI0 TOV TEPLYpAPETAL Yot T oOvOeon tov mpoidvtog 36a amd
mv évoon 2a. To mpoxdmtov éhaio kabapileton pe ypopotoypapic 6THANG vId
TieoT, YPNOWOTOIOVTUC MG AV EKAovong To cvotnuo 0&kog atbvieotépag / -
egavio 5:5, ondte maparappdaveror to embounto wpoidv 37 (67 mg, 61%) pe Aevkn

appmon ve1. Rf=0.37 (0&kdg abvrestépag / n-eEavio 5:5).
[a]p? =-6°  (c=0.14, YhmpopdpLuo)
Amax 322 nm (g 18553)

ESI-MS (m/z): 623.17 (M+H")

Trotyetaxn Avdivon: (CaiHzoN2012) C, H, N
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Yroh. (%) C:59.81 H:4.86 N : 4.50
Evp. (%) C:59.67 H:4.63 N:4.72
'H-NMR (300 MHz, CDCls)

08.18 (brs, 1H, NH), 8.00 (s, 1H, H-6), 7.73-7.10 (m, 6H, naphthalene), 5.88 (d, 1H,
Ji2 =94 Hz, H-1"), 541 (t, 1H, J = 9.4 Hz, H-3"), 5.26-5.14 (m, 2H, H-2’, H-4"),
4.31 (dd, 1H, Js-6a = 5.1 Hz, Jsa-ep' = 12.7 Hz, H-6a"), 4.18-4.13 (m, 1H, H-6b"),
3.98-3.95 (m, 1H, H-57), 3.93 (s, 1H, OCHs3), 2.12, 2.06, 2.03 (3s, 12H, 40Ac).

C-NMR (75.5 MHz, CDCls)

0 169.72, 169.50, 169.36, 160.02, 157.86, 148.97, 140.74, 134.45, 131.82, 129.47,
128.83, 126.84, 126.12, 119.52, 105.87, 102.27, 95.27, 80.66, 78.95, 75.19, 72.57,
69.73,67.71, 61.63, 55.37, 20.74, 20.50, 20.32.

1-(f-D-TI'hwkomvpavolvro)-5-[(6-peBouvapOalrevio)arOvvvro]ovpaxiiny (39)

To mapdywyo 39 cvvtiBetar and tov vovkieolitn 37 akorovBmvtag v ido
TEPAPATIKN OdIKOGI0 TOV TEPLYpAPETAL Yot T cOvOeon tov Ttpoidvtog 38a amd
mv évoon 36a. To mpokvmrov éhato kaBapiletar pe ypopoatoypaeioc GTHANG VIO
Tieon, YPNOOTOIOVTAS G JSALT €KAOLONG TO ocvoTNUO dtyAwpoueddvio /
uebovorn 9:1, ondte maporapPavetar to embountd mpoiov 39 (38 mg, 67%) pe
Aevkn| appddn ven. Rf = 0.17 (Syrlmpopedavio / pebovorn 8:2).

[a]p? =-4°  (c=0.20, pebavorn)

Amax 322 nm (g 20173)

ESI-MS (m/z): 455.12 (M+H")

Ytoyyetokn Avaivon: (CasH22N20s) C, H, N

Ymoh. (%) C:60.79 H:4.88 N:6.16

Evp. (%) C:60.63 H:462  N:6.38
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'H-NMR (300 MHz, CD;0D)

0 8.11 (s, 1H, H-6), 7.96-7.14 (m, 6H, naphthalene), 5.60 (d, 1H, J;-»- = 9.1 Hz, H-
17, 3.92 (s, 3H, OCHy), 3.89-3.48 (m, 6H, H-2",H-3", H-4", H-5", H-6a", H-6b").

¥3C-NMR (75.5 MHz, DMSO-ds)

0 161.15, 158.06, 149.74, 144.51, 133.82, 130.71, 129.26, 128.25, 127.95, 127.08,
119.35, 117.04, 106.04, 98.87, 92.57, 81.65, 79.87, 76.50, 71.01, 69.18, 60.81, 55.25.

IIL.5 XovOeon Tov C8-vToKATEGTNUEVOV TVPAVOVOVKAEOSITAOV TG UOEVIVIIS Kol

™G yovavivng

IIL.5.1 XovBeon 1OV C8-vTOKATEGTNUEVOV TVPAVOVOUKAEOLITAOV TG GOEVIVIG
42¢, 430-0

9-(2°,3",4",6"-TetpaKic-0-akeTvio-f-D-yAvkomvpavolvro)-No-Bevioiroadevivn
(40)

Ye Sihopo N°-Beviobroadevivig (797 mg, 3.33 mmol) oe Gvodpo CH3CN (14
mL) npoctifetar HMDS (871 pL, 4.13 mmol) kot cakyapivn (27 mg, 0.15 mmol) ko
TO TPOKVTTOV EVOLOPNUO OVOOEVETAL e KAOETO YUKTHPO HE Emavappon Yo 1 dpa
Vo atudoeapo alodtov. AEOTov To piypa yiver dwwyég, mpootiBetoan n 1,2,3,4,6-
nevtokig-O-aketvAo-D-yhvkorvpovoln (1) (1 g, 2.56 mmol) kor SnCl, (419 pl, 3.58
mmol) kot to piypo g avtidpaonc avodedetal yuoo 2 emmAéov mpeg pe KAOETO
yoktpo pe erovappon otovg 90 °C. Metd 1o mépag g avtidpaons (TLC), to piyua
yoyeton o€ Beppokpacio dmpatiov, eEovdetepdverar pe kopespuévo dtdivpo NaHCO;
kot exkyvAiletan pe EtOAC. H opyovikr @don Enpaivetal pe dvudpo NaSOs kan o
SAVTNG amopakpvveTol VIO kevO. AkolovBel kaBopioHdc TOv VROAEIUNOTOS GE
omAn ypopotoypapiag (silica gel) vrd mieon, ypnowomoidviag ®g OSoADTY
ékhovong 1o cvonua 0&kog aviestépac / N-e&avio 7:3, omdte mapolapfaveral To
emBountd mpoidv 40 (814 mg, 56%) wg Aevkd oteped. Enueio ThEemg 169-171 °C. Rf
= 0.47 (o&wbc abvieoTtépac).
[a]p? =-6°  (c=0.2, YhpopdpLiio)

damax 280 NM (g 20557)

ESI-MS (m/z): 570.16(M+H")
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Ytoyyetakn Avéivon: (CasH27Ns010) C, H, N
Ymo). (%) C:5483 H:478 N:12.30
Evp. (%) C:55.16 H:4.66 N:1253
'H-NMR (300 MHz, CDCl5)

5 8.83 (s, 1H, H-2), 8.22 (s, 1H, H-8), 8.04-7.51 (m, 5H, Bz), 5.98 (d, 1H, J;-»- = 9.4
Hz, H-1"), 5.65 (t, 1H, J = 9.3 Hz, H-3"), 5,50 (t, 1H, J = 9.4 Hz, H-2"), 5.32 (t, 1H, J
= 0.7 Hz, H-4"), 4.34 (dd, 1H, Js e = 4.1 Hz, Jou gp' = 12.8 Hz, H-6a°), 4.24-4.14 (m,
1H, H-6b"), 4.11-4.02 (m, 1H, H-5"), 2.08, 2.07, 2.04, 1.79 (4s, 12H, 40Ac).

“C-NMR (75.5 MHz, CDCly)

0 170.4, 169.8, 169.3, 169.0, 164.5, 152.0, 151.9, 149.5, 140.9, 133.1, 133.0, 128.9,
128.1, 122.2, 80.6, 75.2, 72.7, 70.3, 67.7, 61.5, 20.6, 20.5, 20.4, 20.1.

9-(2°,3",4",6"-Tetpoxig-0-axeTvro-f-D-yAvkomvpavolviro)-8-ppopo-No-
peviovroadevivy (41)

Ye éva vod avdadevon ddivpa tov mpoiovrog (40) (250 mg, 0.44 mmol) ce
AcOH (1.6 mL) ko1 NaOAc (172 mg, 2.1 mmol) npooctifetar Br, (75uL, 1.45 mmol).
To piypa g avtidpaong avadevetal oe Beppokpacio dwpatiov yio 14 dpeg péxpt to
népag g avtiopoong (TLC). T  ouvvéxewn 1 avtidpacn opoidvetor pe o&ikd
afvieotépa kot ekyvAiletoan pe NaxS;03 H opyavikn @don Enpaivetar pe avoudpo
NaxSO4 kat 0 d1AvTNG amopakpvvetal vTd kevd. To mpokvmTov Ao kabapiletar pe
YPOUATOYPOPIOL GTAANG VIO TiESN, YPNOWOTOUDVTAG ®G OWAVTN £KAovong To
ocvomua 0&kog abvieotépac / n-e&avio 7:3, omdte mapaiapPavetor to embountd

npoiov 41 (171 mg, 60%). Rf = 0.45 (0&wkdg abvreatépag / n-g&dvio 7:3).

[a]p? = -3° (c=0.2, yAwpopdpp1o)
Amax 282 nm (g 21223)

ESI-MS (m/z): 648.08 (M+H")

Ytoyyetakn Avaivon: (CosH26BrNsOq0) C, H, N, Br
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Yroh. (%) C:4816 H:404 N:10.80 Br:12.32
Evp. (%) C:4844 H:415 N:1099 Br:12.11
'H-NMR (300 MHz, CDCl5)

§8.82 (s, 1H, H-2), 8.04-7.49 (m, 5H, Bz), 6.21 (t, 1H, J = 9.6 Hz, H-2"), 5.96 (d, 1H,
Jip = 9.6 Hz, H-1"), 5.47 (t, 1H, J = 9.4 Hz, H-3"), 5.35 (t, 1H, J = 9.9 Hz, H-4"),
4.26-4.25 (m, 2H, H-6a’, H-6b"), 4.06-3.96 (m, 1H, H-5"), 2.09, 2.07, 2.04, 1.79 (4s,
12H, 40Ac).

BC-NMR (75.5 MHz, CDCls)

0 170.5, 170.0, 169.9, 169.3, 164.7, 153.3, 152.9, 149.2, 133.3, 131.0, 128.9, 128.6,
128.2,122.3,78.2, 72.9, 68.8, 67.6, 67.5, 61.5, 20.7, 20.6, 20.5, 20.2.

9-(2°,3",4",6"-TetpoKig-0-akeTvio-f-D-yAvkomvpavolvhro)-8-ertovuro-NC-
peviovroadevivy (42a)

H ovvBeon tov 42a emitedydnke pe ) péBodo Tov PKPOKLUATOV O¢ €ENG: O
yoaiwvo euodidto twv 10 ml dradvovrar (240 mg, 0.37 mmol) a6 v 9-(2°,3",4°,6'-
1eTpa-O-aKeTvro-B-D-yAvkomupovolvro)-8-Bpopo-No-Beviovro adevivn (41) oe 1
ml  &vudpo N, N-dwuebvropopuapidio (DMF), mpocBétoviag 1.1 mmol tov
Kat@AANAov aAxkvviov, (43 mg, 0.037 mmol) Pd(PPhs)4, (7 mg, 0.037 mmol) Cul, kot
(103 pl, 0.74 mmol) Et3N kot otn cvvéyeta axtivoforodvtot pe pkpokvpata og 200
Watt, yio 10 Aentd otovg 120 “C. Metd 1o mépag g avtidpaong (TLC),
amopaKPHVETOL 0 SAVTNG LIS KEVO Kol akoAovBel KaBapiopdg Tov VTOAEIUHATOG O
omAn ypopotoypagiag (silica gel) vrd mieom, ypnowwomoidviog ®G SloAvTY
ékhovong 1o cvotnuo 0&ikog aviestépag / N-eEdvio 6:4, omdte TaparapPdveTol To
emBounto mpoiov 42a (139 mg, 56%) pe aypoun aepmdn ven. Rf = 0.10 (o&ikdg

aBvrectépag / N-e&dvio 6:4)
[a]o” =-4  (c=0.4, YAwpopdpLto)
Amax 303 nm (g 22594)

ESI-MS (m/z2): 664.26 (M+H")

Ytoyyetakn Avéivon: (CssHs7NsOq0) C, H, N
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Yno. (%) C:59.72 H:562 N:10.55
Evp. (%) C:59.96 H:594 N:10.65
'H-NMR (300 MHz, CDCls)

5 8.99 (br s, 1H, NH), 8.85 (s, 1H, H-2), 8.03-7.41 (m, 5H, Bz), 6.28 (t, 1H, J = 9.4
Hz, H-2"), 5.95 (d, 1H, J1»- = 9.2 Hz, H-17), 5.46 (t, 1H, J = 9.3 Hz, H-3"), 5.35 (t,
1H, J= 9.3 Hz, H-4"), 4.28-4.19 (m, 2H, H-6a’, H-6b"), 4.04-3.87 (M, 1H, H-5), 2.62
(t, 2H, J = 7.1 Hz, a-CH,), 2.09, 2.08, 2.05, 1.78 (4s, 12H, 40Ac), 1.56-1.35 (m, 6H,
3 X CH,), 0.96 (t, 3H, J = 7.2 Hz, CHy).

“C-NMR (75.5 MHz, CDCly)

0 170.8, 170.5, 170.0, 169.8, 165.0, 153.5, 152.2, 151.3, 148.8, 134.9, 133.0, 129.2,
127.9, 119.9, 97.7, 94,5, 82.9, 70.8, 70.1, 67.5, 67.2, 63.7, 31.5, 31.2, 29.6, 22.3, 21.5,
21.3,21.0, 20.9, 15.2.

9-(f-D- I'tvkomvpavolvro)-8-emtvvoroadevivny (43a)

Adivpo g évoong 42a (332.1 mg, 0.5 mmol) oe peBavorn appwvio
(xkopeopévn otovg 0°C, 27.9 mL) avadeveton yio 12 dpeg o€ Beppokpacio dmpotiov.
O dAVTNG amopakpHveTOL VIO KEVO, Kot okoAovBel KabBapiopdg Tov VTOAEILNATOG
oe otAn ypouatoypaeiag (silica gel) vad mieon, ypnowonoidviag ®¢ SoAVT
ékhovong 10 ovotnuo  ofikdc  avieotépag [ peboavorn  9.5:0.5, omote
noparapupavetor to entbountd mpoidv 43a (117 mg, 60%) pe Aevkn appddn voer. Rf
= 0.17 (o&wo6c abvreotépag / pebavoin 8:2)

[a]p? =-2°  (c=0.2, pebovorn)

Amax 292 nm (g 19971)

ESI-MS (m/z): 392.20 (M+H")

Ytoyyetokn Avaivon: (CigH2sNs0s) C, H, N

Ymoh. (%) C:5523 H:6.44 N:17.89

Evp. (%) C:5490 H:6.73 N:17.72
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'H-NMR (300 MHz, DMSO-ds)

§8.15 (s, 1H, H-2), 7.24 (s, 2H, NH,), 5.43 (d, 1H, J1-»- = 9.5 Hz, H-1"), 5.16, 5.09,
5,00 (3br s, 3H, 30H), 4.60-4.45 (m, 2H, OH, H-2"), 3.81-3.34 (m, 5H, H-3", H-4’,
H-5, H-6a’, H-6b"), 1.78-1.76 (m, 2H, B-CH,), 1.63 (t, 2H, J = 7.2 Hz, a-CH,), 1.51-
1.30 (M, 4H, 2 x CHy), 0.93 (t, 3H, J= 7.2 Hz, CH).

¥C-NMR (75.5 MHz, DMSO-ds)

0 156.8, 152.7, 150.1, 148.3, 119.9, 96.2, 93.9, 83.2, 78.8, 73.6, 70.5, 66.7, 65.4, 30.9,
29.2,22.3,19.0, 14.5.

9-(2°,3",4",6"-Terpaxic-0-axeTvAo-f-D-yAvkomrvpavolvro)-8-
[(pavvro)arBuvvroe]-N°- Beviobroadevivy (42p)

To mapdymyo 42p cvvtifetarl amd tov vovkieolitn 41 akorovBmvrag v ido
TEPAPOATIKN OdIKOGI0 TOV TEPLYPAPETAL Yo T oOvOeon tov Tpoidvtog 42a and
mv évoon 41. To mpokdmtov €hato kobopiletor pe ypopatoypagioc cTHAng Vo
Tieon, YPNOOTOIOVTAS G OSWALT £KAOLONG TO ocvoTNUo dtyAwpoueddvio /
uebovoin 9.8:0.2, ondte moparappaverol o entbountd wpoiov 42f (161 mg, 66%)
ue aypoun aepadn ven. Rf = 0.33 (dyropopedavio / pebovoin 9.8:0.2).

[a]p? =-6°  (c=0.4, YhpopdppLo)

Amax 300 nm (g 29706)

ESI-MS (m/z): 670.18 (M+H")

Ytoyyetakn Avéivon: (CssH31Ns010) C, H, N
Ymoh. (%) C:60.98 H:467 N:10.46
Evp. (%) C:61.23 H:428 N:10.80
'H-NMR (300 MHz, CDCls)

§8.95 (brs, 1H, NH), 8.87 (s, 1H, H-2), 8.01-7.45 (m, 10H, Bz and Ph), 6.31 (t, 1H, J
= 9.3 Hz, H-2"), 6.10 (d, 1H, J1-»- = 9.4 Hz, H-1"), 5.49 (t, 1H, J= 9.2 Hz, H-3"), 5.35
(t, 1H, J = 9.5 Hz, H-4"), 4.31-4.22 (m, 2H, H-6a’, H-6b"), 4.08-3.98 (m, 1H, H-5"),
2.09, 2.05, 1.90, 1.77 (4s, 12H, 40Ac).
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C-NMR (75.5 MHz, CDCls)

0 170.6, 170.3, 169.9, 169.7, 165.3, 153.1, 152.4, 150.5, 148.5, 134.5, 133.8, 133.5,
129.9, 129.5, 129.0, 128.3, 123.6, 119.3, 102.6, 98.7, 87.3, 83.6, 70.5, 67.9, 67.5,
63.5, 21.5, 21.3, 20.9, 20.5.

9-(f-D- I'tvkomvpavolviro)-8-[(parvoro)arBvvoro]adevivy (43p)

To mapdywyo 43p cvvtibetonr and tov vovkAieolitn 42 akolovbdviag v
Ol mepopaTIKY dadtkacio mov mEPLYpdPeTaL Yo T obvBeon tov mpoidvrog 43a
a6 v évoon 42a. To poxvntov €hato kKabapileton pe ypopatoypaeio 6THANG VIO
Tieon, YPNOYWOTOIDOVTAS MG SADTN €KAOVONG TO ovotnua 0&KOG abvAestépag /
uebovoin 9.5:0.5, ondte moparapupaveror o emBountd mpoidv 434 (143 mg, 72%)
ue Aevkn appmon ver. Rf=0.30 (o&ikdc abvieostépog / pebavoin 9:1).

[a]p?? =-6°  (c=0.1, pebovorn)

Amax 313 nm (e 14209)

ESI-MS (m/z): 398.15 (M+H")

Ytoyyetokn Avaivon: (C19H19N505) C, H, N

Ymoh. (%) C:5743 H:482 N:17.62
Evp. (%) C:57.81 H:451 N:17.90
'H-NMR (300 MHz, DMSO-ds)

§8.19 (s, 1H, H-2), 7.66 (br s, 2H, NH,), 7.61-7.47 (m, 5H, Ph), 5.55 (d, 1H, Jy» =
9.2 Hz, H-1"), 5.40 (d, 1H, J= 5.3 Hz, OH), 5.34 (d, 1H, J = 4.1 Hz, OH), 5.21 (d, 1H,
J=5.1 Hz, OH), 4.70 (t, 1H, J = 4.4 Hz, OH), 4.54-4.40 (m, 1H, H-2"), 3.81-3.39 (m,
5H, H-3", H-4", H-5", H-6a’, H-6b").

BC-NMR (75.5 MHz, DMSO-ds):

0 156.3, 152.6, 150.0, 148.1, 132.7, 128.9, 128.7, 123.0, 119.7, 101.9, 96.3, 86.8,
83.3,78.1, 73.4, 70.8, 65.8.
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9-(2°,3",4",6"-Terpaxis-0-axeTvAo-f#-D-yAvkomvpavolvio)-8-[ (4-
pedvLLoQaIvro)arBovoro)]-N-peviovroadevivy (42y)

To mapdymyo 42y cuvtiBeton amd Tov vovkieolitn 41 akoAovBdvtag v ido
TEPAPOATIKN OOIKOGI0 TOV TEPLYPAPETAL Yiot TN 6OvOeon Tov TTpoidvtog 420 and
mv évoon 41. To mpokdmtov €hato kobopiletor pe ypopatoypagioc cTAng Vo
TEOT, YPNOWOTOIOVTUC MG AV EKAovong To cvotnuo 0&kog atbvieotépag / N-
egavio 8:2, omdte maparapPdvetor to embountd mpoidv 42y (157 mg, 61%) ue

aypoun aepmdn ven. Rf = 0.37 (o&ikdg abvieotépag / n-g&dvio 8:2).
[a]p? =-10°  (c=0.3, yAwpoedpio)
Amax 325 nm (g 27336)

ESI-MS (m/z): 684.22 (M+H")

Ytoyyetokn Avéivon: (CssHsasNsO010) C, H, N
Ynol. (%) C:6149 H:487 N:10.24
Evp. (%) C:6184 H:452 N:10.02
'H-NMR (300 MHz, CDCls)

5 8.98 (br's, 1H, NH), 8.86 (s, 1H, H-2), 8.02-7.29 (m, 9H, Bz and ArH), 6.31 (t, 1H,
J=9.4 Hz, H-2"), 6.08 (d, 1H, Ji-» = 9.3 Hz, H-1"), 5.48 (t, 1H, J = 9.4 Hz, H-3"),
5.37 (t, 1H, J= 9.7 Hz, H-4"), 4.29-4.22 (m, 2H, H-6a’, H-6b"), 4.07-3.98 (m, 1H, H-
5%, 2.43 (s, 3H, CHa), 2.09, 2.05, 1.91, 1.77 (4s, 12H, 40Ac).

C-NMR (75.5 MHz, CDCls)

0 170.3, 170.1, 169.7, 169.3, 165.1, 153.2, 152.3, 150.7, 148.7, 139.5, 135.8, 133.7,
133.4, 129.6, 129.2, 128.8, 120.3, 120.1, 102.4, 98.3, 87.6, 83.5, 70.7, 67.5, 67.1,
63.7,22.5,21.7,21.5, 21.0, 20.2.

9-(f-D- I'tvkomvpavolvro)-8-[(4-pedvio@arvoro)amBuvoro]adevivny (43y)

To mapdywyo 43y cvvtiBetan and Tov vovkieolit 42y akorovBdvtag v idwa
TEPAPOATIKN OdIKOGI0 TOV TEPLYpAPETAL Yo T cOvOeon tov mpoidvtog 43a and
mv évoon 42a. To mpokdmtov éhato kaBapiletar pe ypopoatoypaeioc GTHANG VIO

TiEoT, YPNOWOTOIDOVTAS MG SADTN €KAOVONG TO cvoTtnua 0&KOG abvAestépag /
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uebovoin 9.5:0.5, omdte maparappdaveror To embountd mpoidv 43y (140 mg, 67%)
ue Aevkn appmon ver. Rf=0.21 (o&idc abvieotépog / pebavoin 8:2).

[a]p? =-4°  (c=0.1, pebovorn)

Amax 316 nm (¢ 12871)

ESI-MS (m/z); 412.17 (M+H")

Ytoyyetokn Avaivon: (CooH21N505) C, H, N

Ynon. (%) C:5839 H:514 N:17.02
Evp. (%) C:58.72 H:545 N:17.27
'H-NMR (300 MHz, DMSO-ds)

§8.18 (s, 1H, H-2), 7.55 (d, 2H, J = 8.1 Hz, ArH), 7.37 (br s, 2H, NH;), 7.32 (d, 2H, J
= 8.0 Hz, ArH), 5.55 (d, 1H, J;-» = 9.3 Hz, H-1"), 5.25 (d, 1H, J= 4.1 Hz, OH), 5.15,
5.04 (2br s, 2H, 20H), 4.58-4.47 (m, 2H, OH, H-2"), 3.81-3.34 (m, 5H, H-3’, H-4",
H-5’, H-6a’, H-6b"), 2.38 (s, 3H, CHa).

¥C-NMR (75.5 MHz, DMSO-ds)

0 156.4, 152.1, 150.4, 148.5, 138.5, 132.5, 129.0, 122.3, 120.2, 101.8, 96.0, 86.9,
83.0, 78.9, 73.5, 70.7, 65.6, 24.6.

9-(2°,3",4",6"-Terpaxic-0-axeTvAo-F-D-yAvkomvpavolvio)-8-(ropidiv-3-vi-
ar0vvulo) -N°-Beviovroadevivn (42)

To mapdymyo 420 cvvtiBetar and tov vovkieolitn 41 akoiovBmvrtag v idwo
TEPAPOATIKN OOIKOGI0 TOV TEPLYPAPETAL Yot TN 6OvOeon Tov TTpoidvtog 420 and
mv évoon 41. To mpokdmtov €hato kobopiletor pe ypopatoypagioc cTHAng Vo
TiEOT, YPNOWOTOIOVTOS MG OHADTN EKAovomng To cvoTNuo 0&Kog atbvieotépag / N-
e&avio 6:4, omote moparapuPdavetor to embountd mwpoidov 426 (141 mg, 58%) ue

aypoun appmadn ven. Rf = 0.23 (o&ikdg abviestépag / n-g&dvio 6:4).
[a]p? =-12°  (c=0.2, YAwpo@dpio)

dmax 320 NM (¢ 16156)
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ESI-MS (m/z): 671.21 (M+H")

Ytoyyetokn Avaivon: (CssHzNegO10) C, H, N
Yroh. (%) C:59.10 H:451 N:1253
Evp. (%) C:5942 H:476 N:12.22
'H-NMR (300 MHz, CDCl5)

0 8.99 (brs, 1H, NH), 8.87 (s, 1H, H-2), 8.72-7.39 (m, 9H, Bz and pyridine), 6.26 (t,
1H,J=9.5 Hz, H-2"), 6.11 (d, 1H, J;-»- = 9.3 Hz, H-1"), 5.48 (t, 1H, J= 9.3 Hz, H-3"),
5.35 (t, 1H, J= 9.7 Hz, H-4"), 4.32 (dd, 1H, J5 62 = 4.7 Hz, Jea 6o = 12.5 Hz, H-63"),
4.21 (dd, 1H, Js 6o = 2.0 Hz, Jga-p- = 12.5 Hz, H-6b"), 4.09-4.00 (m, 1H, H-5"), 2.09,
2.05, 1.94, 1.78 (4s, 12H, 40Ac).

“C-NMR (75.5 MHz, CDCly)

0 170.4, 170.0, 169.6, 169.2, 165.4, 153.0, 152.7, 151.6, 150.7, 150.5, 148.8, 140.5,
135.4, 133.6, 129.5, 128.2, 124.6, 120.5, 117.1, 98.7, 95.6, 83.3, 75.7, 70.5, 67.5,
67.2,63.5, 21.3, 21.0, 20.9, 20.7.

9-(f-D-TI'hwkomvpavolvlro)-8-(rupdv-3-vA-atBvvoro)adevivy (430)

To mapdywyo 436 cvvtiBetanr amd tov vovkieolitn 420 akolovbdvtag Tnv
Ol EWPOUATIKY d1adKaGio TOV TEPLYpdPeTal Yo T cbvBeon tov mpoidvtog 43a
a6 v évoon 42a. To mpoxvntov €hato kKabapileton pe ypopatoypagio 6THANG VIO
Tieon, YPNOOTOIOVTAS G JSWALT £KAOLONG TO ocvoTNUo dtyAwpoueddvio /
uebovoin 9:1, omdte maparapPdveror to entBountd mpoiov 436 (139 mg, 70%) pe
Aevkn aepddn ven. Rf=0.16 (dyyhopopedavio / pebavoin 7:3).

[a]p? =+2°  (c=0.2, pebavorn)

Amax 306 nm (g 7353)

ESI-MS (m/z): 399.15 (M+H")

Ytoyyetokn Avaivon: (CigH1sNgOs) C, H, N

Yroh. (%) C:5427 H:455 N:21.10
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Evp. (%) C:5462 H:474 N:21.38
"H-NMR (DMSO-ds, 300 MHz)

0 8.89-8.68 (m, 2H, pyridine), 8.21 (s, 1H, H-2), 8.10-7.52 (m, 2H, pyridine), 7.44 (br
s, 2H, NHy), 5.58 (d, 1H, J;-»- = 9.3 Hz, H-1"), 5.28, 5.07, 4.56 (3 br s, 3H, 30H),
445 (t, 1H, J= 8.1 Hz, OH), 3.81-3.40 (m, 6H, H-2", H-3", H-4", H-5", H-6a’, H-
6b").

C-NMR (DMSO-ds, 75.5 MHz)

0 156.9, 152.5, 152.3, 150.5, 149.8, 148.5, 139.9, 123.8, 119.8, 116.8, 96.0, 95.7,
83.1,78.7,74.1,73.9, 70.2, 65.2.

9-(2°,3",4",6"-Terpaxic-0-axeTvA0o-f#-D-yAvkomvpavolvio)-8-(Topidiv-2-vi-
a10vvulo) -N°-Beviovhoadevivn (42¢)

To mapdymyo 42¢ cvvtiBetor amd Tov vovkieolit 41 akorovBdvtag tnv idwa
TEPAPOATIKN OdIKOGI0 TOV TEPLYpAPETAL Yot T oVvOeon tov mpoidvtog 420 and
mv évoon 41. To mpokdmtov €hato kobopiletor pe ypopatoypagioc cTAng vrod
TiEOT, YPNOWOTOIOVTUS MG LAV EKAovomng To cvotnuo 0&kog atbvieotépag / N-
e&avio 7:3, omdte maporapPavetoar to embounto mpoiov 42¢ (127 mg, 50%) ue

aypoun appdn ven. Rf = 0.21 (o&ikdg abviestépag / n-g&dvio 7:3).
[a]p?=-2°  (c=0.1, YAwpopdpyiio)

Amax 315 nm (g 22103)

ESI-MS (m/z): 671.20 (M+H")

Ytoyyetakn Avaivon: (CssHzoNegO10) C, H, N

Yrol. (%) C:59.10 H:451 N:12.53

Evp. (%) C:59.40 H:473 N:12.34

'H-NMR (300 MHz, CDCl5)

0 8.80 (br s, 2H, NH, H-2), 8.07-7.35 (m, 9H, Bz and pyridine), 6.31 (t, 1H, J=9.4
Hz, H-2"), 6.12 (d, 1H, J;»- = 9.3 Hz, H-1"), 5.71 (t, 1H, J= 9.5 Hz, H-3"), 5.48 (t,
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1H, J = 9.5 Hz, H-4"), 4.29-4.25 (m, 2H, H-6a’, H-6b"), 4.10-4.02 (m, 1H, H-5"),
2.09, 2.03, 1.92, 1.75 (4s, 12H, 40Ac).

BC-NMR (75.5 MHz, CDCls)

0 170.6, 170.3, 169.7, 169.5, 164.3, 153.2, 152.8, 151.5, 149.9, 148.3, 145.2, 139.5,
134.6, 132.7, 128.6, 127.8, 127.6, 123.7, 119.7, 95.7, 92.5, 84.8, 82.7, 72.8, 69.5,
68.3, 65.7, 21.0, 20.7, 20.6, 20.5.

II1.5.2 X9vBeon 1ov C8-UTOKATEGTNUEVOV TUPAVOVOVKAEOLITAOV TG YOVAVIVIG
47a,p

7-(2°,37,4",6"-Terpaxic-0-axeTvAo-#-D-yAvkomrvpavolvro) -Nz-(lKS‘lTl))\.O'YOl) avivn
(44)

Ye dihopo N-axetoroyovavivig (692 mg, 3.58 mmol) oe Gvudpo CH3CN
(14 mL) mpootifetar HMDS (937 pL, 4.44 mmol) kouw TMSCI (301 pL, 1.43 mmol)
KOl TO TPOKVTITOV EVOLMPNUO OVOOEVETAL e KADETO YUKTNPO UE €mavappon yo 3
opeg otoug 120°C vmd atpdceopa aldtov. A@dTov TO piypo yiver Stowyéc,
npootifetan M 1,2,3,4,6-nevtakig-O-akeTvro-D-yAvkonvpavoln (1) (1 g, 2.56 mmol)
ue tov tpoyrloplovyo kacitepo (SnCly) (1.8 mL, 15.36 mmol) kot to piypo g
avtidpaong avadevetar yo. 12 emmAéov dpec oe Bepuokpacio dmpatiov. Metd to
népag g avtiopoong (TLC), to piyua efovdetepdveral Pe KOPEGUEVO OSLOAVLLO
NaHCO; kot exyviiletan pe EtOAC. H opyavikn don Enpaiveton pe avodopo NapSOy
Kot 0 SoADTNG amopakpHveTaL VIO Keve. Akorlovbel KabBaplopdg Tov VITOAEIUUATOG
oe otAn ypouatoypaeiog (silica gel) vad mieom, ypnowonoidviag ®¢ STy
ékhovong 1o ovomuo o&ikdg abvAeotépag, omote mopoiappdveror To emBountod
npoidv 44 (201 mg, 15%) pe Aevkn appmon ver. Rf = 0.15 (o&kdc abviestépac).
[a]p? = +14°  (c=0.3, YAwpo®dpuio)

Amax 264 nm (g 12147)
ESI-MS (m/z): 524.10(M+H")
Ytoyyetokn Avéivon: (C21H2sNs011) C, H, N

Yroh. (%)  C:4819 H:481 N:13.38
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Evp. (%) C:4836 H:4.66 N :13.53
"H-NMR (300 MHz, CDCls)

§10.63 (br s, 1H, NH), 8.24 (s, 1H, H-8), 6.18 (d, 1H, J;-»- = 9.4 Hz, H-1"), 5.68 (t,
1H, J= 9.5 Hz, H-3"), 5.46 (t, 1H, J= 9.4 Hz, H-2"), 5.28 (t, 1H, J = 9.6 Hz, H-4"),
4.29 (dd, 1H, Js g0 = 4.7 Hz, Jga o' = 12.6 Hz, H-6a"), 4.23 (dd, 1H, Js g = 2.0 Hz,
H-6b"), 4.08-4.02 (m, 1H, H-5), 2.41, 2.07, 2.02, 1.86 (4s, 15H, 50AC).

BC-NMR (75.5 MHz, CDCls)

0 173.0, 170.4, 169.8, 169.3, 169.1, 156.3, 152.6, 148.4, 141.7, 111.8, 82.9, 75.1,
73.0, 70.8, 68.0, 61.7, 24.6, 20.6, 20.4, 20.2.

7-(2°,3" 4" ,6"-Tetpoxig-0-axeTvio-f-D-yhvkomvpavolviro)-8-(Bpopo)-N-

axeTVAOYOVLAVIVY (45)

Ye éva vo avadevon didhvua tov mpoiovrog (44) (200 mg, 0.38 mmol) ce
avodpo CHCI; (1.5 mL) mpootibeton NBA (146 mg, 1.06 mmol). To piypa g
avtidpaong avadedetar pue kabeto yoktipa yio 3.5 dpeg otovg 65°C vrtd atpdoparpo
aldtov. Metd 1o mépag g avtidpaons (TLC), n avtidpacn apodveror pe o0&k
afvieotépa kot ekyvAiletoan pe NaxS203 H opyavikn @don Enpaivetar pe avoudpo
Na,SO,4 kat 0 dtAvTNG amopakpvvetatl vtd kevd. To mpokdmTov Ao kabapiletar e
APOUATOYPOPIOL GTAANG VIO TiEoN, YPNOCILOTOIOVTAG MG OWAVT £KAOVONG TO
ocvomua 0&kog abvieotépac / n-e&avio 9:1, omdte maparapPdvetor to embountd
npoiov 45 (72 mg, 32%) pe Aevkn appddn ver. Rf = 0.18 (0&ikdg abvrestépag / n-
e&avio 9:1).

[a]p? =+8°  (c=0.4, Yhopo@opyLI0)

Amax 287 nm (g 13782)
ESI-MS (m/z): 602.09(M+H")
Ytoyyelokn Avaivon: (Co1H24BrNsOq;) C, H, N, Br

Ynoi. (%) C:4187  H:4.02 N:11.63  Br:13.27

Evp. (%) C:4166  H:4.36 N:1153  Br:13.42
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'H-NMR (300 MHz, CDCls)

§12.31 (br s, 1H, NH), 10.15 (br s, 1H, NH), 6.22 (t, 1H, J= 9.0 Hz, H-3") 5.65 (d,
1H, Jy2 = 9.4 Hz, H-1"), 5.46 (m, 2H, H-2", H-4"), 4.37-4.32 (m, 1H, H-6a"), 4.15
(dd, 1H, Js gp = 4.4 Hz, Jex g = 12.5 Hz, H-6b"), 3.99-3.95 (m, 1H, H-5"), 2.36, 2.09,
2.07, 2.03, 1.88 (5s, 15H, 50AC).

“C-NMR (75.5 MHz, CDCly)

0 173.1, 172.4, 171.8, 171.3, 171.1, 166.3, 160.0, 148.2, 126.7, 114.2, 92.9, 83.1,
70.0, 67.8, 68.0, 62.7, 23.2, 20.6, 20.4, 20.2, 20.0.

7-(2°,37,4",6"-Terpaxis-0-axeTvAo-f-D-yAvkomvpavolvro)-8-

[(pavvro)arBvvoro]-N-akeTvroyovavivy (46a)

H ovvBeon tov 46a emitedyOnke pe ) péBodo TV PKpOKLUATOV O¢ €ENG: O
yoaiwvo euokidto tov 10 ml dadvovrar (100 mg, 0.17 mmol) amd v 7-(2°,3",4°,6'-
1eTpa-O-aKeTvro-B-D-yAvkomupovolvro)-8-Bpopo-N-aketvro yovavivy (45) oe 1.4
ml avvdpo N, N-dyuebvropopuapidio (DMF), mpootibevion 0.34 mmol omd to
Kat@AAnAo aAkvvio, (20 mg, 0.017 mmol) Pd(PPhs)4, (13 mg, 0.068 mmol) Cul, ko
(71 pl, 0.51 mmol) EtzN kot 6t cvvéyeta axtivoforodvton pe pikpokvuarta og 200
Watt, ywa 5 Aentd otovg 80 “C. Metd 10 mépag g avtidpaong (TLC), amopokpdveTol
0 JOwAVTNg vrd kevd kot okolovBel KaBapilopdg TOL VIOAEIPPOTOG GE GTHAN
ypouatoypoeiog (Silica gel) vrd mieon, ypnowomowdvtag g SoaAdT Ekhovong to
ovotuo oo aviestépac / n-e&avio 6:4, ondte maporopfdvetar To embountd
npoidv 46a (59 mg, 56%) pe kitpvn appddn ven. Rf = 0.22 (0&idc arbvreotépog /
n-g&avio / pebavoin 7:2.8:0.2)

[a]p? =-12°  (c=0.3, yAwpo@dp}Lio)

Amax 325 nm (g 20553)

ESI-MS (m/z): 624.20 (M+H")

Ytoyyetakn Avéivon: (CaoH29Ns011) C, H, N

Yrol. (%) C:5586 H:469 N:11.23
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Evp. (%) C:5596 H:484 N:11.55
'H-NMR (300 MHz, CDCl,)

0 10.75 (br s, 1H, NH), 7.71-7.45 (m, 5H, Ph), 6.19 (t, 1H, J= 9.4 Hz, H-3"), 5.86 (d,
1H, Jy» = 8.7 Hz, H-1"), 5.52-5.41 (M, 2H, H-2’, H-4"), 4.38-4.15 (m, 2H, H-6a’, H-
6b"), 4.06-3.96 (m, 1H, H-5"), 2.41, 2.09, 2.07, 2.04, 1.86 (5s, 15H, 50ACc).
7-(#-D-yrokomvpavolvro)-8-[(parvvro)arOvvvro]yovavivy (47a)

Adiopo g évoong 46a (312.1 mg, 0.5 mmol) oe peBavorkn appwvio
(kopeouévn otovg 0°C, 34.9 mL) avadedetar yia 12 dpeg oe Oeppokpacio dopatiov.
O dAVTNG amopakpHveETOL VIO KEVO, Kot okoAovBel KabBapiopdg Tov VTOAEILNUATOG
oe otAn ypouatoypaeiog (silica gel) vad mieon, ypnowonoidviag ®¢ SAvT
éklovong 10 ocvotnua dtyAwpouedavio / peboavorn 9:1, omdte maparapPdveton o
embounto mpoiov 47a (186 mg, 90%) pe Aevkn aepddn ven. Rf = 0.28
(Suyrwpopedavio / pebavoin 9:1)

[a]o?? = +2°  (c=0.2, pebovorn)

Amax 332 nm (g 13825)

ESI-MS (m/z); 414.11 (M+H")

Ytoyyetokn Avaivon: (C19H19N506) C, H, N

Ymoh. (%) C:5520 H:463 N:16.94
Evp. (%) C:55.44 H:473 N:16.72
'H-NMR (300 MHz CD50D)

§7.68-7.41 (m, 5H, Ph), 5.67 (d, 1H, Ji-» = 9.7 Hz, H-1"), 4.50 (t, 1H, J = 8.9 Hz, H-
3" 3.96-3.52 (M, 5H, H-2, H-4", H-5", H-6a’, H-6b").

7-(2°,3",4",6"-Terpaxis-0-axeTvro-#-D-yAvkomvpavolvio)-8-[ (4-

pe@viogaivuio)mBuvoro]-N’-akervroyovavivy (46p)

To mapdymyo 46p cvvtifetarl amd tov vovkieolitn 45 akorovBmvrag v idwo
TEPOUATIKY] SLdIKOGI0 TOV TEPLYpAPETOL Yoo T obvOeon tov mpoidvtog 46a amd

mv évaoon 45. To mpoxvmtov éhato kabapileton pe ypopotoypapioc oTAng vrd
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Tieon, YPNOWOTOIOVTUS MG AV EKAovong To cvotnuo 0&kog atbvieotépag / -
e&avio 6:4, omote maparapPavetot To exibounto mpoidv 464 (61 mg, 56%) pe kitpivm

appmon voe1|. Rf = 0.18 (0&wdc abvrestépac / n-eEdvio / pebavoin 7:2.8:0.2).
[a]p? =-2°  (c=0.2, Yhopo@oppiL0)

Amax 325 nm (g 18439)

ESI-MS (m/z): 638.19 (M+H")

Ytoyyetakn Avéivon: (CsoH31Ns011) C, H, N

Ymoh. (%) C:5651 H:490 N:10.98

Evp. (%) C:56.44 H:473 N:10.72

'H-NMR (300 MHz, CDCls)

0 10.95 (br s, 1H, NH), 7.69-7.45 (m, 4H, ArH), 6.17 (t, 1H, J= 8.2 Hz, H-3"), 5.85
(d, 1H, J;-»-= 8.5 Hz, H-1), 5.49-5.41 (m, 2H, H-2", H-4"), 4.37-4.13 (m, 2H, H-6a’,
H-6b"), 4.05-3.95 (m, 1H, H-5"), 2.41, 2.08, 2.07, 2.03, 1.86 (5s, 15H, 50Ac).
7-(f-D-TI'hkomvpavolvro)-8-[(4-pedvioparvvro)arBvvodro]yovavivny (47p)

To mapdywyo 47B ocvvtiBetar amd tov vovkieolitn 46p axoAovBmvtag v
010 EWPOUATIKY dadIKaGio TOv TEPLYpdPeTal Yo T cbvBeon tov mpoidvtog 47a
a6 v évoon 46a. To mpoxvmtov €hato Kabapiletar pe ypopaToypoeio GTHANG VIO
Tieon, YPNOOTOIOVTAS ®G OWALT £KAOLONG TO ocvoTNUo dtyAwpoueddvio /
ueboavoin 9:1, ondte maparappdveror to emtBountd mpoiov 47f (188 mg, 88%) ue
Aevkn aepddn ven. Rf=0.21 (dyhopopedavio / pebavoin 7:3).

[a]p? =+8°  (c=0.4, pebavorn)

Amax 333 nm (¢ 17901)

ESI-MS (m/z): 428.14 (M+H")

Ytoyyetokn Avaivon: (CooH21Ns06) C, H, N

Ymoh. (%)  C:56.20 H:495 N:16.39
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Evp. (%) C:56.34 H:483 N:16.52
'H-NMR (300 MHz, DMSO-ds)

0 7.92-7.37 (m, 4H, ArH), 6.71-6.39 (m, 2H, 20H), 5.81-5.21 (m, 4H, H-1", H-3,
20H), 4.98-3.82 (m, 5H, H-2’, H-4", H-5", H-6a’, H-6b").

II1.6 X9vOeon Tov C5-vmoKaTESTNUEVOV VOVKAEOBAGE®V TS 0VPUKIANG KO TNG

C8-vmokatesTnuévig voukieofaong Tng 0.devivig
I11.6.1 ZovOeon Tov C5-vmokateoTnuévov vovkieofdoewv g ovpakiing 49a,f
5-[(@awvvro)ar@vvvro]ovpaxiin (49a)

H ovvBeon tov 49a emitedybnke pe ) péBodo tov PKpoKLUAT®OV O¢ €ENG: O
yoahvo @loAidio twv 10 ml dwivovior (50 mg, 0.21 mmol) ond v 5-uwdo-
ovpoaxiin (48) oe 1 ml dvvdpo N,N-dpuebvrogoppapidto (DMF), tpootifevior (0.6
mmol) and 1o KatdhAnio oikovio, (23 mg, 0.02 mmol) Pd(PPhs)s, (11 mg, 0.06
mmol) Cul, kot (55 pl, 0.4 mmol) EtsN xor ot cvvéysia axtivoforovvran e
uikpokvpato og 200 Watt, yia 15 Aentd otouvg 40 °C. Metd to mépog thg avtidpoaong
(TLC), amopokpvvetor 0 OlADTNG VIO KeVO Kot akoAovOel Koboplopodg Tov
VIOAEILATOG 68 OTAAN Ypopatoypapiog (silica gel) vrd wieon, ypnoponoidvtog og
daAvt  ékhovong To ovomuo  dtyAopouedavio /  pebavorn 9.5:0.5, omote
naparappavetot to embounto mpoiov 49a (32 mg, 73%) pe xitpivn apddn ven. Rf
= 0.33 (dyrwpopedavio / pebovorn 9.5:0.5)

[a]p? =-2°  (c=0.2, pebavorn)

Amax 303 nm (¢ 3896)

ESI-MS (m/z): 213.05 (M+H")

Ytoyyetokn Avaivon: (C12HgN20,) C, H, N

Ynoh. (%) C:67.92 H:3.80 N:13.20

Evp. (%) C:6759 H:3.63 N:13.32

'H-NMR (300 MHz, DMSO-ds)

011.32 (br s, 1H, NH), 7.85 (s, 1H, H-6), 7.56-7.38 (m, 5H, Ph).
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¥3C-NMR (75.5 MHz, DMSO-ds)
0161.5, 151.3, 143.0, 133.0, 129.1, 129.0, 123.0, 101.5, 91.0, 87.2.
5-[(4-MegBvio@arvvro)ar@vvvro]ovpaxiin (49p)

To mapdywyo 49 cvvtiBetar and Vv etepokvkAikn Pdaon 48 akoiovBmvrag
v 010 TEWPOUATIKY Sadikacio Tov TEPLYpaPeTal yio T cOvOeon Tov TPoidvTog
490 and v évoon 48. To npokdntov élato kabopiletor pe ypopatoypaeioo GTHANG
VIO TEGN, YPNOIUOTOIOVTAS O OADTH €KAOVONG TO oot dyAwmpouedavio /
uebovorn 9.5:0.5, omndte maparapupdaveror to exBountd tpoiov 496 (34 mg, 71%) ue
Agvkn aepddn ven. Rf=0.32 (dyyhopopedavio / pebovorn 9.5:0.5).

[a]p? =+2°  (c=0.2, pebavorn)

Amax 306 nm (g 2425)

ESI-MS (m/z): 227.08 (M+H")

Ytoyyelokn Avaivon: (C13H1oN20,) C, H, N

Ymoh. (%) C:69.02 H:446 N:12.38
Evp. (%) C:69.32 H:474 N:1255
'H-NMR (300 MHz, DMSO-ds)

§11.32 (br s, 1H, NH), 7.82 (s, 1H, H-6), 7.34 (d, 2H, J = 8.00Hz, ArH), 7.20 (d, 2H,
J=8.00Hz, ArH), 2.32 (s, 3H, CHs).

¥3C-NMR (75.5 MHz, DMSO-ds)

0162.0, 151.5, 143.2, 139.2, 133.1, 129.4, 120.2, 101.3, 91.2, 87.3, 21.7.
I11.6.2 ZovOeon g C8-vmokateotnuévng voukieopdaong tng adeviviyg 51
8-[(@arvvro)ar@vvvro]adevivy (51)

H obvBeon tov 51 emitedybnie pe ™ péBod0 TV pIKpOoKLUATOV ¢ ENG: oF
yoaiwvo @raAido tov 10 ml dwwdvovror (43 mg, 0.2 mmol) and v 8-Bpwpo-adevivn
(50) oe 1 ml avvdpo N, N-dyebvropopuapidio (DMF), npootifevrar (66 pL, 0.6
mmol) and 10 tehMkd axpaio aikvvio, (23 mg, 0.02 mmol) Pd(PPhs)s, (11 mg, 0.06
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mmol) Cul, kot (55 pl, 0.4 mmol) EtsN ot ot ocvvéyewo axtvofolovvral pe
wikpokovpato og 200 Watt, yia 6 Aentd otoug 60 °C. Metd 1o mépag tng avtidpacng
(TLC), amopoakpovetoar 0 OlADTNG VIO KeVO Kot akolovOel Kobopiopodg Tov
VIOAEIATOG 68 oTAAN Ypopatoypaeiog (Silica gel) vrnd wieon, ypnoponoidvtag og
daAvtn  ékhovong To ovomuo  dtyAopouedavio /  pebavorn 9.5:0.5, omote
noaparappaverol To emtBounto mpoiov 51 (19 mg, 40%) pe kitpvn appmon ven. Rf =
0.13 (dyrwpopedavio / pebovoin 8.5:1.5)

[a]p? =-2°  (c=0.2, pebovorn)

Amax 308 Nm (& 9701)

ESI-MS (m/z): 236.08 (M+H")

Ytoryetokn Avaivon: (CisHgNs) C, H, N

Ynol. (%) C:66.37 H:3.86 N :29.77

Evp. (%) C:6659 H:4.01 N:29.40

'H-NMR (300 MHz, DMSO-ds)

513.38 (br s, 1H, NH), 8.15 (s, 1H, H-2), 7.65-7.49 (m, 5H, Ph), 7.27 (br s, 2H, NH,).
¥3C-NMR (75.5 MHz, DMSO-ds)

0156.8, 154.2, 152.6, 148.1, 132.7, 129.1, 129.0, 123.0, 119.8, 101.8, 67.1.
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IV. ZYMIIEPAXMATA

Ta tehevtaio ypovia TANO0C £PELVNTIKOV TPOYPAUUATOV €0TIALETAL GTNV
ovvOeon Kol LEAETN VEOV OVTIK®MV, OVTIKOPKIVIKOV KOl ovTIOPNTIKOV TapoydvTmy,
ot omoiot OwBétovy avENUEVN OpaCTIKOTNTO, UEIOUEVN TOEKOTNTA, PEATIOUEVO
BepamenTiKd delKTn Kot T0 SNUAVTIKOTEPO OA®V, VPV PAGHO dPAoNG. ZTNV TAPOLGA
OOKTOPIKY STpPn)] TAPOLGLAGTKAY Ol £PEVVEG, Ol omoieg oyetilovtal pe 1
ovvBeon kot T Proroykn omotiunon 87 véwv mupavovoLKAEOLITIKOY EVOGEMY TOV
QEPOVY  TPOTOTOMUEVES ETEPOKVKAIKEG  PdoEls. Olo 1o pépra-ctod)OL
TOVTOTOMON KOV PUGUOTOCKOTIKA HE GACHOTO LTEPIOOOVS, TUPNVIKOD LOYVITIKOD
oLVTOVIGHOD dvBpaka Kot VOPoYOVOVL, PacHaTOoKOTo LAlas, KaBMG Kol CTOLXEOKES

AVOAVGELC.

Yuykekpyéva, emtevydnke 1 ovvleon Kot 1 Podoyikn amotipnon: o) Evieko
vémv C5-vmokatesTNUEVOV YAVKOTUPOVOVOVKAEOSITIKOV avOAdY®V NG OLPAKIANG
OC OVOOTOAEIS NG QMOOPOPLAGGNG TOL YAvkoyovov kot ) eBfdounvra €&
TUPIUIOVIKOV KOl  TOVPWIKOV  TUPOVOVOUKAEOLITIKOV  ovaldywv ¢ mibavol

OVTIKOPKIVIKOT KO OV TLIKOT TapAyOVTEG.

Q¢ TPOG TNV POGPOPVAACT] TOV YAVKOYOVOL, Ol VEEC EVDGELS OVOGTEAAOVY TO
évluo, avTayoVIeTIKO O¢ Tpog T0 VITooTpoud (L-poceopikr yAvkoln). Ot evdoelg
OV EUPAVIGOY VYNAEC 6TabepEC avasToAng NTav t0 S-yAdpo mapdymyo 3y (Ki =
1.02+0.15 pM), 10 5-iwdo mapdaywyo 3a (Ki = 1.94+£0.09 uM), to 5-Bpdpo mapdywyo
30 (Ki = 3.27 £0.44 M) ka1 to aKOpeGTO OAKOVVOAO Topaywyo 21a g ovpokiing (Ki
= 4.7 £0.4 pM) avtioctoryo. Idwitepo evolapépov TPoKaAel TO YEYOVOS OTL TO AVAAOYO
g S-yAwpoovpakiing 3y amoteAel TOV €KTO KOAVTEPO OVOGTOAEN TOYKOGUIMG. AT
TIG Proroyiég peAéteg mov mpaypoatomomOnkayv otovg véovg Ch-aloyovopévoug
mopavovovkAeoliteg 3a-6 g ovpaxiing kot 6tovg C5-aAkHVOAO VITOKATEGTNUEVOLS
mopavovovkAeolites g ovpaxiing 15a, 16a ko 2la-23a mpokOmTEl TO
CLUUTEPAGLO. OTL Ol VTOKOTOCTATEG HE wWwitepo peydho pnkog 1 péyebog
napeunodilovy v  mpdoPacn O©T0  KATAALTIKO KEVIPO E ONOTEAEGUO VO

mopeUmodileTal Kol n ovacTOAN TG PLOAOYIKNG OPAGTIKOTNTOG TOL EVEVHOV.

O\a to. vroroma véa Tupovovovkieolitikd avaioya (6a-g, 8a-¢, 11la-g, 14a-
g, 150,C-190.,8, 21a,8, 220, 23a, 25-35, 36a-p, 37, 38a-p, 39, 42¢, 430-0, 4708,

490,f, 51) peretOnKav ®C TPOG TNV AVAGTOATIKT TOVG dPACT] £VAVTL TOV KLTTUP®V
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Agvyoupiog moviikov (L1210), tov avOpomivov Aeppopatoc (CEM) kabbg kot tov
avOpOTIVOV KOPKIVIKOV KUTTAp@V Tov TpayAov g untpag (Hela). Xvykexpipéva,
amo To avaAloya G 6-pepkamtonvpivng kot 6-Bsroyovavivng, dvo vovkieoliteg g
Beloyovavivng, mov eépovy g voatavOpakikd daktoio ™ yoraktoln 8f (ICsy 14-
21pM) xon ™ povvoln 80 (ICsp 22-37 UM), eppdvicov pio HETPLOL OVOGTOATIKNY
dpdomn EVovTl TOV TAPOTAVE KOUPKIVIKOV KVTTAPIKOV cepdv. Evd, o vovkieolitng
™¢ yohoktolng 8P eixe moapopold avooSTOATIKY] OpAoT KOl OTIC TPEIG KOPKIVIKEG

KUTTOPIKEG GELPEC.

A6 tovg C5-0hikivLA0 TVPAVOVOVKAEOLITES TNG OLVPAKIANG KOl TNG KLTOGIVIG
n  1-(f-D-yAvkomvpavolvro)-5-pavvoroatfvuvoroovpakidn (17a) eixe e&oupetiky
OVOOTOATIKY OpAct £vavil TOV Kuttdpmv Agvyopiog movtikov (L1210), tov
avOponivov Aeppopatoc (CEM) kabdc kot tov avlpdTvev KapKIVIKOV KOTTAP®OV

Tov Tpaynrov g urtpag (Hela) (ICsp 5.2-6.2 uM).

[Tpokeévov va depevvnBel mepetaipm 1 oyxéon doung-froroyikng dpdong
mg évoong 170 amogacicape va ocvvBécovpe tovg véovg  C5-gaivvdro-
VIOKATEGTNIEVOLG  TTLUpAvOVOLKAEo(liteg NG ovpakiding mov Ba @épovv oGTOV
APOUATIKO SUKTOALO d1dPopovg d0TEC Kot déKTEG NAekTpovimv 6mws aroyova (F, Cl,
Br), uébvio opdodeg (CHs), uéboév opdoeg (OCHs3) ot 6éom (ortho, meta, para ) tov
apoOpotiKod  daKTLAlov, KkaBdg emiong KOl TOAVKLKAKOUG — OPOUOTIKOVG
vdpoyovavOpakes. A&loonueimto gival to yeyovog OTL To OKETLMOUEVO OvVAAOYQ
QAavNKoV vo  €ovV  KOADTEPN OVIIKOPKIWVIKY Opdorn o€ oOykplon UHe 1o
QTOTPOGTATEVUEVO OVAAOYA TOVG. ZVYKEKPWEVQ, 01 VEEG evaoelg 36a (2-pBopo), 36¢
(2-yA®dpo), 360 (2,5-01uébvro) kor 361 (2,4,5-tpéburo) suepdvicav pio pétpuo
VOOTOATIKY Opdon  évavil Tov KLTtdpov Asvyouiog moviwkov (L1210), tov
avOpanivov Aeppopatog (CEM) kabdc kot tov avlpdTIvev KopKIVIKOV KOTTAP®OV
oV Tpaynrov ¢ untpag (HelLa) g taéemg tov 18-42 uM ©ot660, dev VIAPYEL
onNuavtiK PBeAtioon g avAGTOATIKNG OpAoNG TOVG GE GUYKPIOTN WE €KElvn TNg

évoong 17a (1Csp 5.2-6.2 uM).

A6 1o C8-tpomomompévo TupavovoukAEolITIKA ovaloya TG adevivng Kot
g yovavivng kapio Evoon dev emépepe 0EIOAOYN OVOCTUATIKY OpACT EVOVTL TOV
KopKwik®v  kuttopikov oepov L1210, CEM xor Hela — extog amd Tov

npootatevuévo voukAeolitm 42e g adeviving (ICsp 1.2-3.0 uM) mov eppavice
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TOPOUOL0L OVAGTAATIKY Opdor pe avtiv ¢ S5-pBopoovpakiing (ICso 0.33-18.0 uM).
MdAiota, EVovTl TOV KOPKIVIKGOV KUTTApOV Tov aviporivov Aepgopotog (CEM)
enpaviomke katd 15 @opég oyvpotepog (ICsp 1.2+ 0.2 uM) omd v 5-
@Bopoovpaxiin (1Csy 18 £ 5 uM).

[Tpokewévov va e€ayxBodv ypnoio. GUUTEPAGHOTO Yot Tr oyéon Ooung-
Brodoyikng dpacTikOTNTOG TV  Tpomomompuéveoy  Ch-mupyudvikeov ko C8-
TOVPWIKAOV  VOUKAEOJITIKOV — avoAOY®OV — amogacicape vo  ovvlécovpe  Tig
tporonompéves C5-ovpaxireg kor v C8-adevivn ya va cvykpivoope v
OVOOTOATIKY TOVG Opdon. AmO TV POAOYIKY| HEAETN TOV EVOGE®V amodeiydnke 6t N
évoon C8-pawvioaibuvoro-adevivn (51) eupdvice mapdpolo avooTorTiKn Opdon
(ICs0 4.2-10.0 uM) pe avtiv g 5-pBopoovpaxiing (ICso 0.33-18.0 uM) évavrti Tev
KVTTApV Agvyopiog movtikov (L1210), tov avBpdmivov Aeppdpatog (CEM) kabog
KOl TOV avOpOTIVOV KOPKIVIKOV KLTTAp®V ToL Tpoyniov ¢ untpog (HelLa) oe
avtibeon pe mmv  9-(F-D-yAvkomvpavolvro)-8-[(pavvro)atbuvoro]adevivy  (43P)
(ICs0 >250 uM) mov dev eUPAVIGE KO0 OVOTTOATIKY OPEOT GTOVG GLUYKEKPIUEVOLG
KOPKIVIKOUG TOMOVG KLTTAPWV. XNV MEPIMT®MON NG Oovpakiing PAEmovus va
ovppaivel 1o avtifeto, peldVETAL 1 AVACTAATIKY Opdon TG  8-eawvvloaifvuvulro-
ovpokiAng (49a) (ICsp 71-129 uM) oe oyéon pe TV aEOCNUEIMTN OVOGTOATIKN
dpaon tov vouvkieolitn  1-(f-D-yAvkomupavolvAo)-5-@atvurloatduvoioovpokiin
(17a) (ICsp5.2-6.2 uM). ATt6 T TOPOUTAVED ATOTELEGLLOTO TPOKVTTEL TO GUUTEPUGLLOL

OTL 6Aa Ta VEQ TUPOVOVOLVKAEOLITIKA avdAoya givar otabepd Kot dev vdpoAvOVTAL.

O véeg evooelg (6a-¢, 8a-g, 11la-g, 14a-¢, 15a,L-190,, 21,8, 22a, 23a, 25-
35, 42¢, 430-6, 470,B, 49a,p, 51) pekemOnKov ®G TPOG TIG AVIHKES TOVG IOLOTNTEG
évavtt dweopov  DNA kot RNA 1dv, yoplg O0pog vo mopovsidcovy Kamouo

evolapépovca dpdon.

Ot ocvvBetikég mopeieg mov akoAovONONKay Ntav amiéc Ko mepleAdpfovoy
pikpd apBpd otadiov. ' v tpomomoinon tv CS-mupyudvikov kou  C8-
TOVPWIKOV avaAOY®V ypnotpomombnke n dactovpoduevn o0Levén KAToAvOUEV
and moAhadio (Sonogashira) pe kodég anodocelg. Oha to mepdpota dieEnydnoov pe
v ovpuPatikn péBodo aAdd kot pe v Ponbewn tov pkpokvudtov. H ypnon
UIKPOKLUATOV, amoTerel “mpdotvn” TexVIKN Kot VIEPEXEL GE GYECN UE TN CLUPOTIKY

pébodo aviwdpdoewv vrd OBépuavorn, ota €£Ng Pacikd onueia: o) TPOCOEPEL
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opotopopen Bépuavon oe O6A0 o piypa g avtidpaong, B) avéavel onuavtikd v
ToOTNTO NG AVTIOPOOTS, Y) EAUTTOVEL TOV GYNUOTIOUO TOPATPOIOVI®V Kot O)

napéxel aLENUEVES am0dOGEL.
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ABSTRACT

Modified nucleosides and nucleic acid bases have been extensively
investigated due to their potential activity, as antivirals, enzyme inhibitors, and
antitumor agents. Covalent modification of the purine and pyrimidine bases is an
important strategy for the synthesis of these adducts. Palladium-catalyzed cross-
coupling is a powerful method to attach groups to the heterocyclic base through the
formation of new carbon-carbon and carbon-heteroatom bonds. The present PhD
thesis is mainly focused on the synthesis of base modified nucleosides containing

pyranosyl rings.

On the basis of the above findings along with previously reported data that: a)
alkynyl-modified nucleosides and especially pyrimidine derivatives substituted at C5
and purine derivatives substituted at C8, have been shown to possess interesting
biological properties, b) many glucose analogues can act as inhibitors of glycogen
phosphorylase and c) thiopurines have the reputation of effective anti-cancer and
immunosuppressive drugs, it was intriguing to design and synthesize a new series of
C5-alkynyl pyrimidine pyranonucleosides, as well as C8-alkynyl purine
pyranonucleosides bearing a variety of alkyne substituents, which include linear alkyl
chains, substituted benzene rings and polycyclic aromatic hydrocarbons. Finally, it

was of great interest to synthesise novel thiopurine pyranonucleosides.

The target nucleosides were evaluated for their antiviral and cytostatic
properties using several virus strains and cancer cell lines as well as for their

antidiabetic properties.
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A microwave-assisted, one-pot, coupling reaction for the synthesis of C5-alkynyl-uracil and cytosine
glucopyranonucleosides has been developed. The reaction is carried out under standard Sonogashira cou-
pling conditions from glucopyranonucleosides of 5-iodouracil or 5-iodocytosine and various terminal
alkynes. All compounds were evaluated for their cytostatic and antiviral activity. The 5-phenylethynyl-
uracil pyranonucleoside derivative 6a showed the most promising cytostatic activity (50% inhibitory con-
centration in the lower micromolar range). No meaningful antiviral activity was recorded.

© 2013 Elsevier Ltd. All rights reserved.

Nucleoside analogues, as potential inhibitors of nucleic acid
metabolism, play a significant role in the treatment of patients
with devastating cancer and viral infections.!~® Extensive varia-
tions have been made to both the heterocyclic base and the sugar
moiety in the search for effective and selective derivatives with a
benign profile. Due to the need for the base moiety to preserve
the base pairing functionalities, only minor modifications of the
base are usually found in biologically active nucleoside ana-
logues.*® On the contrary, a lot of variations have been made in
the sugar part by introducing pyranosyl, carbocyclic or heterocyclic
rings and acyclic moieties.”

During recent years and in connection with our interest on syn-
thetic nucleoside mimetics, we reported novel series of sugar-
modified pyranonucleosides as anti-rotavirus,® antioxidant” and
cytotoxic agents® against various cancer cell lines. Nearly at the
same time, we became interested in base-modified nucleosides,
since C5-substituted pyrimidine nucleosides are known to have
interesting biological properties and have been investigated as
antiviral and anticancer agents.®~'" Thus, we performed the syn-
thesis of C5-halogen- and C5-alkynyl-uracil glucopyranonucleo-
sides, which have been discovered as some of the most potent
inhibitors of the active site of glycogen phosphorylase.!*13

As a continuation of our long-term interest in the chemical and
pharmacological properties of modified pyranonucleosides, we
hereby report an efficient, extremely rapid and high-yield method-

* Corresponding author. Tel.: +30 2410 565285; fax: +30 2410 565290.
E-mail addresses: dkom@bio.uth.gr, komiotisd@gmail.com (D. Komiotis).
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ology for the synthesis of various C5-alkynyl-uracil and cytosine
glucopyranonucleosides under microwave-assisted Sonogashira
coupling conditions. The biological activity of the synthesized com-
pounds was also examined.

The starting nucleoside synthons, 1-(B-p-glucopyranonucleo-
sides) of 5-iodouracil 3a'2 and 5-iodocytosine 3b (Scheme 1) were
obtained by performing the two-step Vorbruggen coupling reac-
tion,' in one-pot, within 3 min reaction, using a domestic micro-
wave oven, followed by subsequent deacetylation by the action
of saturated methanolic ammonia.'®

A common approach for the synthesis of the C5-alkynyl gluco-
pyranonucleosides (compounds 4-10) and alkylfurano[2,3-d]pyr-
imidino glucopyranonucleosides (compounds 11a and 12a) is
based upon the attachment of the active units via the ethynyl arm
on C5 of the uracil and cytosine bases. Aiming at more detailed
structure-activity relationship studies, a variety of alkyne substitu-
ents was chosen, which include linear alkyl chains (4a,b, R = C3H-,
5ab, R=CsH;,), aromatic rings (6a,b, R = CgHs) substituted with
linear (7a,b, R = p-pentylphenyl) and branched alkyl groups (8a,b,
R = p-tert-butylphenyl) and the trimethylsilylo-functionality
(9a,b). The nucleosides containing a terminal alkyne (10a,b, R = H)
were prepared by desilylating 9a,b with n-Bu4NF/CH5CN.1®

In a typical experiment, the unprotected nucleosides of 5-iodo-
uracil 3a or 5-iodocytosine 3b were mixed with N,N-dimethyl-
formamide (DMF), the appropriate alkyne, triethylamine (base),
copper (I) iodide (Cul) (cocatalyst) and tetrakis(triphenylphos-
phine)palladium (0) (Pd(PPhs),) (catalyst) and were irradiated for
3 min with the microwave power of ~120 W. After removing all
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Scheme 1. Reagents and conditions: (i) sillylated base, Me3SiOSO,CF3, CH;CN, HMDS, Saccharine, MW (~120 W), 3 min; (ii) ammonia/MeOH; (iii) R-C==CH, Cul, Pd(PPhs)a4,
EtsN, DMF, MW (~120 W), 3 min or 8 min; (iv) n-BusNF, CH3CN; (v) Pd/C, H, MeOH, 48 h.

the volatile materials in vacuo, the solid obtained was purified by
flash chromatography to provide C5-alkynyl pyranonucleosides
4-10'""® as pure compounds, in high yields 72-83%. When the
reaction time is longer (irradiation for 8 min), 5-pentynyl 4a and
5-heptynyl 5a uracil pyranonucleosides undergo intramolecular
cyclization to the bicyclic furanopyrimidine derivatives'> 11a and
12a, respectively. Identical results were obtained when the reac-
tions were proceeded at the same wattage in different domestic
ovens.

All new compounds were characterized by NMR and UV
spectroscopy, mass spectrometry and elemental analysis. The
characteristic NMR signals for 4-10 include the 'H H-6 signal
(8.17-7.78 ppm) and '3C signals of C5 (101.70-97.30 ppm) and
C=C (99.95-72.28 ppm). The 'H NMR spectra of 11a and 12a
provided conclusive evidence of cyclization, as the signal of a
new olefinic proton appeared at 6.39 and 6.30 ppm, > respectively.

Among the pyranonucleosides tested, the phenyluracil deriva-
tive 6a exhibited the highest cytostatic activity. This observation
prompted us to explore the possibility of replacing the phenyl ring
with pyridine, by linking pyridine moieties to 5-iodouracil nucleo-
side 2a (pyridinyl analogues 15a,b) and then converting them into
pyridiniumylo-conjugates 17a,b (Scheme 2), since the latter
molecules could function as reversible electron acceptors when
incorporated into DNA duplexes.'® Thus, 2- and 3-ethynylpyridines
were efficiently coupled with acetylated 5-iodouracil nucleoside
2a under microwave irradiation, giving conjugates 14ab.%°
Subsequently, these analogues were quaternized readily in dry
acetonitrile containing iodomethane to give the protected 5-(N-
methylpyridinium) nucleosides 16a,b.2! Deacetylation of 14a,b
and 16a,b, performed with saturated methanolic ammonia, led to
the target pyridinyl 15a,b%? and pyridiniumyl 17a,b?2 nucleosides,
respectively.

The cytostatic activity was determined, for the uracil (4a-10a)
and cytosine (4b-10b) series, against three tumor cell lines
(murine leukemia L1210, human lymphocyte CEM and human cer-

vix carcinoma HeLa) (Table 1). The 5-substituted uracil pyranonu-
cleosides showed superior antiproliferative activity to their
cytosine counterparts. The most striking data were obtained for
the phenylethynyl uracil pyranonucleoside derivative 6a, which
effectively inhibited tumor cell proliferation (ICsq of 5.2-6.2 uM),
whereas its cytosine congener showed no appreciable cytostatic ac-
tion (ICsp 201->250 uM). It was interesting to observe that the
phenylethyl uracil pyranonucleoside derivative 13a%®> was devoid
of significant cytostatic activity pointing to the necessity to have a
rather bulky but rigid substituent at the 5-position of uracil. Besides
5a (a heptynyluracil derivative) and 7a (a p-pentylphenylethynyl
uracil derivative), none of the other 5-substituted uracil and cyto-
sine derivatives showed appreciable antiproliferative action. It is
interesting to note that 10a, which is an unsubstituted 5-ethynyl-
uracil pyranonucleoside derivative, is virtually devoid of cytostatic
activity, whereas the corresponding 5-ethynyl-2’-deoxyuridine
derivative ranks among the most potent thymidylate synthase
(TS) inhibitors, and is endowed with a pronounced cytostatic ac-
tion.?* This may indicate that compound 10a (and the other uracil
derivatives in this study) is not phosphorylated to the monophos-
phate derivative (to allow for an interaction with thymidylate syn-
thase, TS) and/or the presence of a hydroxyl entity at the 2 or 3
position of the pyranose ring prevents efficient interaction with TS.

Given the interesting activity of 6a, the phenyl moiety was re-
placed by a pyridine (15a,b) or a pyridinium (17a,b) entity, but
these modifications resulted in a marked loss of cytostatic poten-
tial of 6a. Also 11a and 12a, containing an alkyl-substituted fused
ethenouracil ring, did not show any appreciable activity. When the
compounds were evaluated against a broad variety of DNA and
RNA viruses, no action was recorded.

In conclusion, an efficient microwave-assisted, one-pot, cou-
pling reaction for the synthesis of C5-alkynyl-uracil and cytosine
glucopyranonucleosides has been developed. Among the various
5-substituted pyrimidine pyranonucleosides tested, the 5-pheny-
lethynyluracil derivative 6a showed appreciable cytostatic activity.
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Table 1

Cytostatic activity of 4-13a and 14-17 against a panel of tumor cell lines
Compound ICs0 (UM) Hela

L1210 CEM

4a 115+1 12332 95+17
5a 22+0 26 +22 29+2
6a 6.2+0.4 52+26 5.4+0.0
7a 70+23 81+30 31+12
8a 185+91 >250 37+5
10a 141+ 67 >250 231+27
11a 132+29 173+10 125+5
12a >250 >250 >250
13a 300+0 244 +0 43 +7
4b >250 >250 191+25
5b >250 >250 >250
6b >250 >250 201+ 68
7b 1322 11515 43 +9
8b >250 >250 140 £ 63
10b >250 >250 =250
14a 115+4 139+39 90+1
15a 71+£10 7911 66 +0
16a 203 +49 >250 23225
17a 152+ 12 >250 244 +6
14b >250 182 £95 >250
15b >250 >250 >250
16b >250 >250 >250
17b >250 >250 >250

2 50% Inhibitory concentration or compound concentration required to inhibit

tumoral proliferation by 50%.

The introduction of functional substituents on the phenyl ring,
such as short alkyl groups, halogens, amino or nitro groups could
be explored in the future in an attempt to further increase the

cytostatic potential of this lead compound.
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o We report the synthesis of novel thiopurine pyranonucleosides. Dirvect coupling of silylated 6-
mercaptopurine and 6-thioguanine with the appropriate pyranoses 1a—e via Vorbriiggen nucleosi-
dation, gave the N-9 linked mercaptopurine 2a—e and thioguanine 4a—e nucleosides, while their
N-7 substituted congeners 10a—e and 7a—e, were obtained through condensation of the same ac-
etates with 6-chloro and 2-amino-6-chloropurines, followed by subsequent thionation. Nucleosides
3a—e, 5a—-e, 8a—e, and 11a—e were evaluated for their cytostatic activity in three different tumor cell
proliferative assays.

Keywords 6-Mercaptopurine; 6-thioguanine; 6-chloropurine; 2-amino-6-chloropurine;
pyranonucleosides; cytotoxic activity

INTRODUCTION

For the past half century, thiopurines have the reputation of effec-
tive anticancer and immunosuppressive drugs.!!! 6-Mercaptopurine and
6-thioguanine, the analogues of natural purines hypoxanthine and gua-
nine, are thiopurine antimetabolites, which inhibit DNA synthesis by in-
corporation of incorrect bases (thioguanine nucleotides).l?) These im-
munosuppressive agents are used in the treatment of leukemias and au-
toimmune disorders. Both drugs are effective against colitis, psoriasis and
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rheumatoid arthritis and remain valuable agents for the induction and
maintenance of remissions in patients with myelocytic and acute lympho-
cytic leukemia.l*®! Despite their proved clinical importance, therapeutic
disadvantages of 6-mercaptopurine and 6-thioguanine, !9 stimulated the
search for novel thiopurine derivatives in order to enhance therapeutic
efficacy.

With the aim of further improving biological activity and reduc-
ing side effects, considerable efforts have been made to prepare novel
mercaptopurine and thioguanine nucleosides, since the latter are sub-
strates for thiopurine S-methyltransferase (TPMT), an important enzyme in
metabolism of thiopurine drugs.!!%!!) Since their biotransformation leads
to metabolites that interfere with DNA synthesis, a number of thiogua-
nine and mercaptopurine nucleosides have been screened for their anti-
tumor properties. Among them, the 2’-deoxyribonucleosides proved to be
effective against ascites Sarcoma 180 and Nakahara-Fukuoka sarcoma in
mice and they also inhibited the growth of WI-L2 human lymphoblastoid
cells.!1213]

In recent years, pyranosyl nucleosides are viewed as important modifi-
cations of natural nucleosides, offering promising avenues in the develop-
ment of novel bioactive agents with promising therapeutic potential. 24 In
our previous investigations, we demonstrated that base-modified pyranonu-
cleosides rank among the most potent glycogen phosphorylase (GP) 2520
and thymidylate synthase (TS)2”! inhibitors, and were endowed with a pro-
nounced cytostatic and antiviral action.?®! As a continuation of this research
and based on the pharmacological properties of thiopurine analogues, we
now report the synthesis and biology of new thiopurine pyranonucleosides
via glycosylation of mercaptopurine and thioguanine pyranonucleosides
bearing D-glucose, D-galactose, D-xylose, D-mannose, and D-lyxose as sugar
moiety.

RESULTS AND DISCUSSION
Chemistry

The commercially available fully acetylated D-glucose (la), D-galactose
(1b), Dxylose (1c¢), D-mannose (1d), and D-lyxose (1e) were chosen as model
substrates for glycosylation. Our first approach involved the coupling reac-
tion of acetates la—e with 6-mercaptopurine and 6-thioguanine, by apply-
ing a modified Vorbriiggen method.!?! The nucleobases were convention-
ally refluxed in CH3CN/hexamethyldisilazane (HMDS), and the resulting
silylated bases reacted with la—e, in the presence of trimethylsilyl triflate
(TMSOTY) as a Lewis acid, to afford the protected 6-mercaptopurine 2a—e
and 6-thioguanine 4a—e pyranonucleosides, in acceptable yields (55-68%).
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The B-configured glucose, galactose, and xylose nucleosides 2a—c and 4a—c
were solely obtained (expected on mechanistic grounds) (291 as deduced
from 'H NMR vicinal coupling data (Jy» = 6.1-10.5 Hz). Contrary to
our previously reported data,[!533 in the case of mannose 2d, 4d and
lyxose 2e, 4e nucleosides, the unexpected p-stereochemistry was also con-
firmed by the small cis coupling constants between H;" and Hy' (Jyr o =
0-4.0 Hz). All these nucleosides were obtained as a single N-9 isomer as
determined by HMBC experiments (Scheme 3) on compounds 2b, 4a,
and 4d. Thus, the anomeric proton of 2b, 4a, and 4d at § 6.32, 6.19,
and 6.68, respectively was correlated via a ®Jcg coupling with the carbon
at § 157.00-157.70 (assigned as the C4 carbon), as expected for the N-9
isomer. [32:33]

In order to further examine the anomeric configuration of the sugar
(stereoselectivity) and position of attachment to the heterocyclic base, we
investigated an alternative route to the desired 6-mercaptopurine and 6-
thioguanine nucleosides, via their 6-chloropurine congeners. The introduc-
tion of the pair of purine bases was accomplished by condensing acetates
la—e with the persilylated 6-chloro and 2-amino-6-chloropurines to give the
corresponding pyranonucleosides 9a—e and 6a—e, respectively. Contrary to
previously synthesized mannose 2d, 4d and lyxose 2e, 4e nucleosides, the
derivatives 6d, e and 9d, e followed Baker’s rule!®* and they were assigned
the a configuration (J1 9 = 7.7-9.9 Hz), while all chloropurine nucleosides
were exclusively obtained as N-7 regioisomers, as HMBC spectra (Scheme
3) of compounds 6a and 6d revealed the expected correlation between the
anomeric proton H-1" (§ 6.11 and 6.42) and the more protected carbon of
purine moiety C5 (§ 115.00 and 115.90).13%

Thionation of 9a—e and 6a—e upon treatment with potassium thioacetate
(KSAc) in hot N, N-dimethylformamide (DMF) %! afforded the correspond-
ing N-7 linked 6-mercaptopurine 10a—e and 6-thioguanine 7a—e pyranonu-
cleosides. Finally, all blocked nucleosides 2a—e, 4a—e, 7a—e, and 10a—e were
deprotected by the action of saturated methanolic ammonia to yield com-
pounds 3a—e, 5a—e, 8a—e, and 11a—e, in 64-78% vyields.

The reverse of the regioselectivity to the glycosylation reactions upon
the structural change of the purine bases is rather unexpected. Glycosy-
lation reactions of purine bases give usually mixture of N-9 and N-7 iso-
mers, N-9 isomer being in most cases the major product. It is generally
accepted that N-9 nucleosides are thermodynamically favored over their N-7
isomers. Starting from the same substrate, regioselective synthesis of both
N-7 and N-9 pyranosylguanine nucleosides has been achieved by application
of kinetic and thermodynamic control reaction conditions respectively®5-%7]
In the present study, the structural differentiation of the purine base af-
fects probably the stability of the intermediate transition state resulting in
the case of thio purines more easily the thermodynamically favored N-9
isomers.
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TABLE 1 Cytostatic activity of the compounds against tumor cell (L1210, CEM and HeLa) proliferation

IC50* (M)
Compound L1210 CEM HeLa
3a 161 £ 41 201 £ 38 95 £ 22
5a 66 + 23 102 £+ 10 51417
8a 113+ 8 >250 142 + 24
11a 158 £ 5 >250 >250
3b 112 +£ 62 63+£9 18+3
5b 14+3 21+ 2 16 £5
8b >250 >250 >250
11b >250 208 £ 59 >250
3c >250 >250 209 £ 57
5¢ 145 + 38 145 + 49 108 & 34
8c >250 >250 >250
11c 210 £13 >250 134+ 75
3d 131 £ 39 128 +£5 72+ 14
5d 37+1 31+3 22+9
8d 146 + 32 > 250 >250
11d >250 >250 >250
3e 82+ 11 66 £ 13 56 £12
5e 82+ 15 121 £ 13 67+ 6
8e >250 >250 >250
1le >250 >250 >250
6-mercaptopurine 28+ 1.1 28+1.3 1.1+0.1
6-thioguanine 0.94 &+ 0.04 1.1+£0.3 0.38 £0.17
250% inhibitory concentration or compound concentration required to inhibit tumor cell proliferation
by 50%.
Cytostatic Activity

The cytostatic activity of the novel thiopyranonucleosides was deter-
mined against murine leukemia L1210, human CD4+ T-lymphocyte (CEM),
and human cervix carcinoma HelL.a cell cultures (Table 1). Compounds 5b,
5d, and 5e showed the highest anti-proliferative activity. Especially, the ac-
tivity of compound 5b was in the lower uM range and almost equally active
against all three tumor cell lines.

CONCLUSION

In conclusion, we have defined a way that allows the synthesis of N-7
or N-9 thiopurine pyranonucleosides. While the formation of N-9 mercap-
topurine and thioguanine nucleosides was achieved via direct coupling of
peracetylated pyranoses with the corresponding silylated bases, their N-7
substituted congeners were obtained through condensation of the same ac-
etates with 6-chloro and 2-amino-6-chloropurines, followed by subsequent
thionation. The target nucleosides were tested for their inhibitory effects on
the proliferation of murine leukemia (LL1210), human lymphocyte (CEM),
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and human cervix carcinoma (HeLa) cell cultures. Compounds 5b and 5d
were the most potent (uM scale) in inhibiting tumor cell proliferation.

EXPERIMENTAL
General Methods

Thin layer chromatography (TLC) was performed on Merck precoated
60F954 plates. Reactions were monitored by TLC on silica gel, with detec-
tion by UV light (254 nm) or by charring with sulfuric acid. Flash column
chromatography was performed using silica gel (240-400 mesh, Merck). 'H
and !3C NMR spectra were obtained at room temperature with a Bruker
300 spectrometer at 300 and 75.5 MHz, respectively using chloroform-d
(CDCls), methanol-d4 (CD3OD), and dimethylsulfoxide-dg (DMSO-ds) with
internal tetramethylsilane (TMS). HMBC spectra were obtained with an
Agilent 500 MHz spectrometer. Chemical shifts (§) were given in ppm mea-
sured downfield from TMS, and spin-spin coupling constants are in Hz. Mass
spectra were obtained on a ThermoQuest Finnigan AQA Mass Spectrometer
(electrospray ionization). Optical rotations were measured using an Autopol
I polarimeter. CH3CN was distilled from calcium hydride and stored over
3E molecular sieves. DMF was stored over 3E molecular sieves. All reactions
sensitive to oxygen or moisture were carried out under nitrogen atmosphere
using oven-dried glassware.

General Method for the Preparation of 6-mercapto-9-(per-O-
acetyl-3-D-pyranosyl)purines (2a-e) and 2-amino-6-mercapto-9-
(per-O-acetyl-3-D-pyranosyl)purines (4a-e)

A mixture of 6-mercaptopurine or 6-thioguanine (3.33 mmol, 1.3 eq),
HMDS (4.13 mmol, 1.24 eq), saccharine (0.15 mmol, 0.046 eq), ammonium
sulfate ((NH4)9SO4) (1.13 mmol, 0.34 eq), and trimethylsilyl chloride (TM-
SCI) (8.23 mmol, 2.5 eq) in anhydrous CH3CN (14 mlL) was refluxed for
5 hours under nitrogen. The desired acetylated sugar la—e (2.56 mmol) and
TMSOTT (3.58 mmol, 1.4 eq) were then added and the reaction mixture was
refluxed for three more hours, cooled, neutralized with aqueous sodium bi-
carbonate, and extracted with ethyl acetate (EtOAc, 1000 mL). The organic
extract was dried over anhydrous sodium sulfate, filtered, and evaporated to
dryness. The residue was purified by flash column chromatography to give
compounds 2a—e and 4a—e, in 55-68% yields as yellow oils.

6-Mercapto-9-(2 ,3 ,4 ,6 -tetra-O-acetyl-3-D-glucopyranosyl) purine (2a)

Yield: 840 mg, 68%; [a]p?2 = +10 (c 0.25, CHCls); Ry = 0.19
(9.5CHyCly/0.5MeOH); 'H NMR (CDCls, 300 MHz): 8 10.42 (br s, 1H,
NH), 8.78 (s, 1H, H-2), 8.19 (s, 1H, H-8), 6.30 (d, 1H, /.o = 10.2 Hz, H-1'),
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5.44-5.29 (m, 2H, H-2', H-3'), 5.21 (t, 1H, Jy 4+ = 9.9 Hz, H4'), 4.27 (dd,
1H, J5 62 = 4.4 Hz, Jou 6y = 12.4 Hz, H-62), 4.14 (dd, 1H, J5 6y = 2.1 Hz,
H-6b'), 4.05 (m, 1H, H-5'), 2.06, 2.04, 2.03, 2.00 (4s, 12H, 40Ac); '*C NMR
(CDCls, 75.5 MHz): § 170.9, 170.7, 170.5, 169.4, 157.3, 142.9, 130.6, 126.2,
122.6, 79.6, 74.2, 72.4, 67.7, 66.2, 61.8, 20.9, 20.7, 20.6; ESIMS (m/z) 483.09
[M+H™]; Anal. Calcd. for C19gH9oN4O¢S: C, 47.30; H, 4.60; N, 11.61; S, 6.65.
Found: C, 47.43; H, 4.80; N, 11.75; S, 6.72.

6-Mercapto-9-(2',3 ,4 ,4 -tetra-O-acetyl-3-D-galactopyranosyl) purine (2b)

Yield: 778 mg, 63%; [a]p?* = 430 (c 0.40, CHCl); Ry = 0.37
(9.5CH;yCly/0.5MeOH); 'H NMR (CDCls, 300 MHz): § 10.47 (br s, 1H,
NH), 8.79 (s, 1H, H-2), 8.22 (s, 1H, H-8), 6.32 (d, 1H, J1 o = 10.5 Hz, H-1"),
5.50 (m, 2H, H-2', H-4), 5.26 (dd, 1H, J3 4 = 3.2 Hz, Jo 3 = 10.0 Hz, H-3),
4.26-4.11 (m, 3H, H-5/, H-6a’,b'), 2.19, 2.02, 2.00, 1.99 (4s, 12H, 40Ac); 1°C
NMR (CDCls, 75.5 MHz): § 170.4, 170.3, 170.1, 169.5, 157.4, 142.1, 130.5,
126.8, 122.3, 79.8, 74.6, 72.1, 67.3, 66.6, 61.2, 20.7, 20.6, 20.1; ESIMS (m/z)
483.11 [M+H™]; Anal. Calcd. for C19H99N4OqS: C, 47.30; H, 4.60; N, 11.61;
S, 6.65. Found: C, 47.08; H, 4.49; N, 11.47; S, 6.75.

6-Mercapto-9-(2 ,3 ,4 -tri-O-acetyl-3-D-xylopyranosyl) purine (2c)

Yield: 630 mg, 60%; [a]p? = —2 (c 0.25, CHCl3); R, = 0.30
(9.8CH,Cly/0.2MeOH); 'H NMR (CDCls, 300 MHz): § 10.77 (br s, 1H,
NH), 8.83 (s, 1H, H-2), 8.23 (s, 1H, H-8), 6.53 (d, 1H, Jy o = 6.7 Hz, H-1"),
5.29 (t, 1H, Jo 3 = 6.8 Hz, H-2'), 5.21 (t, 1H, J3 4 = 6.7 Hz, H-3'), 4.98 (m,
1H, H4'), 4.32 (dd, 1H, Jy 52 = 4.1 Hz, [5x4 5y = 12.0 Hz, H-52'), 3.72 (dd,
1H, Jv 5y = 6.7 Hz, H-5b'), 2.11, 2.07, 2.06 (3s, 9H, 30Ac); *C NMR (CDCls,
75.5 MHz): 8 170.5,170.4, 170.1, 157.3, 143.1, 131.3, 127.7, 122.0, 78.7, 75.8,
73.3, 68.6, 64.6, 20.5, 20.4, 20.1; ESIMS (m/z) 411.08 [M+H™]; Anal. Calcd.
for C15H13N4O+S: C, 46.83; H, 4.42; N, 13.65; S, 7.81. Found: C, 46.77; H,
4.33; N, 13.48; S, 7.61.

6-Mercapto-9-(2 ,3 ,4 ,6 -tetra-O-acetyl-3-D-mannopyranosyl) purine (2d)

Yield: 679 mg, 55%; [alp® = +10 (c 0.95, CHCly); Ry = 0.19
(9.5CHyClo/0.5MeOH); '"H NMR (CDCls, 300 MHz): 8 10.56 (br s, 1H,
NH), 8.79 (s, 1H, H-2), 8.23 (s, 1H, H-8), 6.92 (s, 1H, H-1'), 5.62 (m, 1H,
H-2), 5.48-5.31 (m, 2H, H-3, H-4'), 4.29-4.10 (m, 3H, H-5', H-62',1), 2.23,
2.07, 2.02, 2.01 (4s, 12H, 40Ac); '3*C NMR (CDClg, 75.5 MHz): § 171.2,
171.1, 170.9, 169.9, 157.7, 142.7, 131.6, 126.8, 122.8, 79.2, 74.6, 72.4, 67.5,
66.9, 61.6, 20.9, 20.7, 20.6; ESIMS (m/z) 483.13 [M+H™"]; Anal. Calcd. for
C19H9oN4OgS: C, 47.30; H, 4.60; N, 11.61; S, 6.65. Found: C, 47.58; H, 4.75;
N, 11.96; S, 6.78.
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6-Mercapto-9-(2 ,3 ,4 -tri-O-acetyl-3-D-lyxopyranosyl) purine (2e)

Yield: 609 mg, 58%; [a]p®® = 46 (c 0.28, CHCl); Ry = 0.22
(9.5CH,Cly/0.5MeOH); 'H NMR (CDCl3, 300 MHz): § 10.65 (br s, 1H,
NH), 8.85 (s, 1H, H-2), 8.39 (s, 1H, H-8), 6.77 (d, 1H, J o = 4.0 Hz, H-1"),
5.58 (t, 1H, Jo 3 = 3.7 Hz, H-2'), 5.39 (dd, 1H, Jy 4 = 8.5 Hz, H-3'), 5.27
(m, 1H, H4'), 4.11 (dd, 1H, [y 50 = 4.5 Hz, [50 5 = 12.0 Hz, H-52), 8.94
(dd, 1H, J4y 51y = 8.1 Hz, H-5b'), 2.16, 2.09, 2.08 (3s, 9H, 30Ac); *C NMR
(CDCls, 75.5 MHz): 6 170.2, 170.1, 170.0, 157.3, 142.8, 131.8, 127.3, 122.1,
78.1, 74.2, 73.6, 68.5, 65.0, 20.6, 20.5, 20.4; ESIMS (m/z) 411.11 [M+H"];
Anal. Calcd. for C16H1sN4O7S: C, 46.83; H, 4.42; N, 13.65; S, 7.81. Found: C,
47.00; H, 4.72; N, 13.74; S, 7.71.

2-Amino-6-mercapto-9-(2 ,3 4 ,6 -tetra-O-acetyl-3-D-glucopyranosyl) purine

(4a)

Yield: 853 mg, 67%; [a]p** = +2 (c 0.21, CHCl3); Ry= 0.28 (EtOAc); 'H
NMR (CDCls, 300 MHz): 8 10.31 (brs, 1H, NH), 7.83 (s, 1H, H-8), 6.19 (d,
1H, /19 =10.4Hz,H-1"),5.41 (t, 1H, J» 3 = 9.1 Hz, H-3'), 5.30 (t, 1H, H-2'),
5.19 (t, 1H, J3 4 = 9.9 Hz, H-4), 5.11 (brs, 2H, NHy), 4.26 (dd, 1H, J5 6y =
4.8 Hz, Jex 6y = 12.5 Hz, H-6a’), 4.16 (dd, 1H, J5 ey = 2.2 Hz, H-6b'), 4.01
(m, 1H, H-5'), 2.06 (s, 3H, OAc), 2.03 (s, 6H, 20Ac), 2.00 (s, 3H, OAc).'3C
NMR (CDCls, 75.5 MHz): § 170.9, 170.2, 169.5, 169.4, 158.6, 157.7, 152.1,
139.1, 124.0, 79.5, 75.8, 74.1, 69.4, 68.5, 62.2, 20.8, 20.7, 20.6, 20.5; ESIMS
(m/z) 498.11 [M+H™]; Anal. Calcd. for CigHosN5zOgS: C, 45.87; H, 4.66; N,
14.08; S, 6.45. Found: C, 46.06; H, 4.81; N, 14.37; S, 6.40.

2-Amino-6-mercapto-9-(2 ,3 4,6 -tetra-O-acetyl-3-D-galactopyranosyl) purine

(4b)

Yield: 828 mg, 65%; [a]p?* = +28 (¢ 0.15, CHCl3); Ry = 0.26
(9CH5Cly/1MeOH); 'H NMR (CDCls, 300 MHz): § 10.25 (br s, 1H, NH),
7.87 (s, 1H, H-8),6.17 (d, 1H, J1» = 10.3 Hz, H-1'), 5.50-5.43 (m, 2H, H-2',
H-4),5.23 (dd, 1H, /3 + =3.0Hz, J» 3 =10.3 Hz, H-3'), 5.10 (brs, 2H, NHy),
4.23-4.10 (m, 3H, H-5', H-6a’,b"), 2.18 (s, 3H, OAc), 2.00 (s, 9H, 30Ac). 13C
NMR (CDCls, 75.5 MHz): § 170.6, 170.3, 169.7, 169.6, 159.3, 157.2, 152.8,
139.5, 123.7, 79.1, 77.0, 75.4, 68.7, 67.9, 61.8, 20.9, 20.8, 20.7, 20.6; ESIMS
(m/z) 498.13 [M+H™"]; Anal. Calcd. for C19Ho3N5OoS: C, 45.87; H, 4.66; N,
14.08; S, 6.45. Found: C, 46.03; H, 4.86; N, 14.30; S, 6.58.

2-Amino-6-mercapto-9-(2 ,3 4 -tri-O-acetyl-3-D-xylopyranosyl) purine (4c)

Yield: 686 mg, 63%; [a]lp??> = —10 (c 0.30, CHCls); Ry = 0.28
(9.8CH,Cly/0.2MecOH); 'H NMR (CDCls, 300 MHz): § 10.35 (br s, 1H,
NH), 7.88 (s, 1H, H-8), 6.47 (d, 1H, Jy o = 6.1 Hz, H-1'), 5.25 (t, 1H, J3 4
— 6.3 Hz, H-3'), 5.17 (t, 1H, Jo 5 = 6.2 Hz, H-2'), 5.18 (br s, 2H, NH,), 4.94
(m, 1H, H-4'), 4.38 (dd, 1H, [y 50 = 8.5 Hz, [5u 5y = 12.3 Hz, H-52'), 3.72
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(dd, 1H, J4 sy = 6.1 Hz, H-5b'), 2.13, 2.10, 2.09 (3s, 9H, 30Ac). 13C NMR
(CDCls, 75.5 MHz): § 171.8, 171.3, 169.8, 159.7, 157.9, 153.0, 138.8, 123.4,
79.5, 76.3, 75.6, 67.7, 62.1, 20.7, 20.6, 20.5; ESIMS (m/z) 426.11 [M+H™"];
Anal. Calcd. for CiH9N5O+S: C, 45.17; H, 4.50; N, 16.46; S, 7.54. Found: C,
45.07; H, 4.39; N, 16.38; S, 7.44.

2-Amino-6-mercapto-9-(2 ,3 ,4 ,6 -tetra-O-acetyl-3-D-mannopyranosyl ) purine

(4d)

Yield: 777 mg, 61%; [a]p?? = +8 (¢ 0.20, CHCI;); Ry = 0.25
(9.5CHyCly/0.5MeOH); '"H NMR (CDCls, 300 MHz): § 10.19 (br s, 1H,
NH), 7.80 (s, 1H, H-8), 6.68 (s, 1H, H-1'), 5.71 (s, 1H, H-2), 5.42 (m, 2H,
H-S/, H-4/), 5.09 (br S, 2H, NHQ), 4.36 (dd, 1H, ]5’,6a’ =43 HZ, ]63’,6b’ =
12.7 Hz, H-62'), 4.27-4.07 (m, 2H, H-5', H-6b'), 2.23, 2.07, 2.06, 2.02 (4s,
12H, 40Ac). '3*CNMR (CDClg, 75.5 MHz): § 170.6,170.1,170.0, 169.6, 158.9,
157.0, 151.9, 139.6, 124.0, 79.4, 72.5, 71.6, 69.7, 65.7, 62.1, 21.0, 20.7, 20.6,
20.5; ESIMS (m/z) 498.12 [M+H™]; Anal. Calcd. for C19Hg3N5OoS: C, 45.87;
H, 4.66; N, 14.08; S, 6.45. Found: C, 45.73; H, 4.43; N, 13.83; S, 6.52.

2-Amino-6-mercapto-9-(2 ,3 ,4 -tri-O-acetyl-3-D-lyxopyranosyl) purine (4e)

Yield: 675 mg, 62%; [a]p?? = —6 (c 0.10, CHCl3); R, = 0.35
(9CH,Cly/1MeOH): "H NMR (CDCls, 300 MHz): 8 10.49 (br s, 1H, NH),
7.83 (s, 1H, H-8), 6.56 (d, 1H, J1 o = 2.8 Hz, H-1'), 5.68 (t, 1H, Jo5 =
3.1 Hz, H2), 542 (dd, 1H, Jy 4 = 9.2 Hz, H%), 5.29 (m, 1H, H4'), 5.12
(br s, 2H, NHy), 4.09 (dd, 1H, [y 5y = 4.9 Hz, Jsusy = 11.7 Hz, Hba),
3.84 (m, 1H, H-5b'), 2.18, 2.08, 2.06 (3s, 9H, 30Ac). '*C NMR (CDCls,
75.5 MHz): 8§ 171.7,171.5,169.9, 159.7, 157.6, 152.6, 137.8, 123.9, 79.4, 77.8,
76.6, 68.3, 63.9, 20.9, 20.8, 20.7; ESIMS (m/z) 426.09 [M+H™"]; Anal. Calcd.
for C1sH19N5O+S: C, 45.17; H, 4.50; N, 16.46; S, 7.54. Found: C, 45.10; H,
4.42; N, 16.33; S, 7.47.

General Procedure for the Preparation of 6-mercapto-9-(3-D-
pyranosyl)purines (3a-e) and 2-amino-6-mercapto-9-(3-D-
pyranosyl)purines (5a-e)

The protected nucleosides 2a—e and 4a—e (0.8 mmol) were treated with
methanolic ammonia (saturated at 0°C, 44.6 mL). The solution was stirred
overnight at room temperature. The solvent was evaporated under reduced
pressure to afford pure 3a—e and 5a—e in 64-78% yields, as yellowish and
white foams.

6-Mercapto-9-(3-D-glucopyranosyl)purine (3a)
Yield: 174 mg, 69%; [a]p** = +8 (c 0.25, MeOH); R, = 0.25
(8CHyCly/2MeOH); 'H NMR (DMSO-dg, 300 MHz): § 12.69 (brs, 1H, NH),
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8.68 (s, 1H, H-2),8.42 (s, 1H, H-8),6.87 (d, 1H, ] = 5.3 Hz, OH), 5.87 (d, 1H,
Jreo =9.5Hz, H-1'), 5.184.74 (m, 3H, 30H), 3.74-3.42 (m, 6H, H-2', H-3/,
H-4, H-5', H-6a,b/). '3C NMR (DMSO-dg, 75.5 MHz): § 158.0, 151.7, 145.3,
138.6, 131.9, 84.1, 80.2, 76.9, 72.7, 70.5, 63.7; ESIMS (m/z) 315.09 [M+H*];
Anal. Calcd. for C11H14N4O5S: C, 42.03; H, 4.49; N, 17.82; S, 10.20. Found:
C, 41.84; H, 4.31; N, 17.59; S, 10.30.

6-Mercapto-9-(3-D-galactopyranosyl) purine (3b)

Yield: 176 mg, 70%; [a]p?®> = —2 (c 0.15, MeOH); Ry = 0.18
(8CHCly/2MeOH); 'H NMR (DMSO-ds, 300 MHz): § 12.56 (br s, 1H,
NH), 8.68 (s, 1H, H-2), 8.42 (s, 1H, H-8), 5.80 (d, 1H, Ji1o = 10.0 Hz, H-1),
4.81 (br s, 1H, OH), 4.49 (m, 2H, 20H), 3.79 (br s, 1H, OH), 3.65-3.38
(m, 6H, H-2/, H-3', H-4', H-5, H-6a,b’). 13C NMR (DMSO-dg, 75.5 MHz):
3 158.1, 152.7, 144.9, 138.3, 132.8, 85.1, 81.8, 76.6, 72.6, 70.9, 63.0; ESIMS
(m/z) 315.10 [M+H™"]; Anal. Calcd. for C;1H14N,O5S: C, 42.03; H, 4.49; N,
17.82; S, 10.20. Found: C, 42.18; H, 4.71; N, 18.09; S, 10.28.

6-Mercapto-9-(3-D-xylopyranosyl) purine (3c)

Yield: 177 mg, 78%; [@]p? = 48 (c 0.23, MeOH); Ry = 0.19
(8CHsCly/2MeOH); 'H NMR (DMSO-ds, 300 MHz): § 13.09 (br s, 1H,
NH), 8.69 (s, 1H, H-2), 8.46 (s, 1H, H-8), 5.93 (d, 1H, J1 o = 8.3 Hz, H-1"),
5.43-5.05 (m, 3H, 30H), 3.83 (dd, 1H, J4 5o = 4.6 Hz, J3 4 = 11.2 Hz, H4'),
3.45-3.35 (m, 2H, H-2, H-3), 3.23 (m, 2H, H-5a’,b').13C NMR (DMSO-d;,
75.5 MHz): § 157.5, 152.6, 145.1, 138.5, 129.7, 83.4, 77.7, 72.7, 70.0, 69.5;
ESIMS (m/z) 285.08 [M+H™]; Anal. Calcd. for C;gH1oN4O4S: C, 42.25; H,
4.25; N, 19.71; S, 11.28. Found: C, 42.10; H, 4.13; N, 19.66; S, 11.38.

6-Mercapto-9-(3-D-mannopyranosyl) purine (3d)

Yield: 189 mg, 75%; [«]p?? = —4 (c 0.15, MeOH); Ry = 0.25
(8CHCly/2MeOH); 'H NMR (DMSO-dg, 300 MHz): & 11.40 (br s, 1H,
NH), 8.72 (s, 1H, H-2), 8.45 (s, 1H, H-8), 6.78 (d, 1H, J1 o = 1.7 Hz, H-1"),
5.23, 4.83, 4.75, 3.94 (4 br s, 4H, 40H), 3.65-3.48 (m, 6H, H-2', H-3', H-4/,
H-5', H-6a’,b’). '3 C NMR (DMSO-dg, 75.5 MHz): § 157.8,151.9, 145.7, 138.5,
133.4, 84.9, 80.0, 75.8, 72.5, 69.9, 63.6; ESIMS (m/z) 315.08 [M+H™"]; Anal.
Calcd. for C1H14N4O5S: C, 42.03; H, 4.49; N, 17.82; S, 10.20. Found: C,
42.31; H, 4.82; N, 17.93; S, 10.35.

6-Mercapto-9-(3-D-lyxopyranosyl) purine (3e)

Yield: 146 mg, 64%; [alp®™ = +4 (c 0.23, MeOH); R = 0.21
(8CHyCly/2MeOH); 'H NMR (DMSO-dg, 300 MHz): § 12.90 (br s, 1H,
NH), 8.70 (s, 1H, H-2), 8.42 (s, 1H, H-8), 6.50 (d, 1H, J1 o = 5.0 Hz, H-1"),
5.11-4.73 (m, 3H, 30OH), 4.05-3.63 (m, 5H, H-2’, H-3', H-4/, H-5a',b'). 13C
NMR (DMSO-ds, 75.5 MHz): § 158.0, 152.7, 145.7, 138.7, 129.1, 84.9, 78.4,
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71.8,69.7, 68.7; ESIMS (m/z)285.05 [M-+H™"]; Anal. Calcd. for C;gH19N4O4S:
C, 42.25; H, 4.25; N, 19.71; S, 11.28. Found: C, 42.42; H, 4.33; N, 19.80; S,
11.18.

2-Amino-6-mercapto-9-(3-D-glucopyranosyl) purine (5a)

Yield: 192 mg, 73%; [@]p?®> = 42 (c 0.10, MeOH); Ry = 0.24
(8CHyCly/2MeOH); 'H NMR (DMSO-ds, 300 MHz): § 11.97 (br s, 1H,
NH), 7.92 (s, 1H, H-8), 6.33 (s, 2H, NHy), 5.83 (d, 1H, J1 o9 = 9.7 Hz, H-1),
5.42, (d, 1H, ] = 5.4 Hz, OH), 5.13, (d, 1H, J = 4.0 Hz, OH), 5.00 (d, 1H,
J = 4.6 Hz, OH), 4.40 (br s, 1H, OH), 3.61-3.19 (m, 6H, H-2', H-3', H4,
H-5', H-6a’,b’). 13C NMR (DMSO-ds, 75.5 MHz): § 159.4, 157.6, 152.1, 139.0,
123.9, 81.5, 80.8, 78.5, 72.2, 69.5, 60.6; ESIMS (m/z) 330.09 [M+H*]; Anal.
Calcd. for C;1H5N505S: C, 40.12; H, 4.59; N, 21.27; S, 9.74. Found: C, 40.35;
H, 4.77; N, 21.60; S, 9.88.

2-Amino-6-mercapto-9-(3-D-galactopyranosyl) purine (5b)

Yield: 198 mg, 75%; [alp®™ = —2 (c 0.46, MeOH); R, = 0.18
(8CHyCly/2MeOH); 'H NMR (DMSO-dg, 300 MHz): § 12.40 (brs, 1H, NH),
7.90 (s, 1H, H-8), 6.26 (s, 2H, NHy), 5.78 (d, 1H, J1 o = 9.9 Hz, H-1"), 5.20,
4.83 (2 br s, 2H, 20H), 4.55-4.46 (m, 2H, 20H), 3.78-3.37 (m, 6H, H-2/,
H-3', H-4', H-5', H-62’,b'). 13C NMR (DMSO-ds, 75.5 MHz): § 159.3, 157.7,
152.1, 138.9, 123.9, 81.9, 79.1, 75.0, 69.1, 68.2, 60.1; ESIMS (m/z) 330.08
[M+HT]; Anal. Calcd. for C;;H15N505S: C, 40.12; H, 4.59; N, 21.27; S, 9.74.
Found: C, 40.37; H, 4.79; N, 21.57; S, 9.66.

2-Amino-6-mercapto-9-(3-D-xylopyranosyl)purine (5c)

Yield: 182 mg, 76%; [«]p?®> = —4 (c 0.10, MeOH); Ry = 0.32
(9CHsCly/1MeOH); 'H NMR (DMSO-ds, 300 MHz): § 12.30 (br s, 1H,
NH), 7.91 (s, 1H, H-8), 6.30 (s, 2H, NHy), 5.89 (d, 1H, /1o = 8.2 Hz, H-1),
5.39, 5.16, 5.04 (3 br s, 3H, 30H), 3.81 (dd, 1H, Jy sy = 4.2 Hz, [5y 5y =
10.8 Hz, H-5a'), 3.47-3.33 (m, 4H, H-2', H-3', H-4', H-5b’). 3C NMR (DMSO-
dg, 75.5 MHz): 8§ 159.4, 157.4, 152.1, 138.9, 123.9, 81.9, 77.0, 71.9, 69.2, 68.5;
ESIMS (m/z) 300.07 [M+H™"]; Anal. Calcd. for C;gHi3N504S: C, 40.13; H,
4.38; N, 23.40; S, 10.71. Found: C, 40.27; H, 4.53; N, 23.57; S, 10.91.

2-Amino-6-mercapto-9-(3-D-mannopyranosyl) purine (5d)

Yield: 184 mg, 70%; [a]p* = +10 (c 0.50, MeOH); Ry = 0.19
(7CHyCly/3MeOH); 'H NMR (DMSO-dg, 300 MHz): § 12.50 (br s, 1H,
NH), 7.91 (s, 1H, H-8), 6.70 (s, 1H, H-1'), 6.31 (s, 2H, NHy), 5.12 (br s,
1H, OH), 4.79 (br s, 2H, 20H), 4.38 (br s, 1H, OH), 3.90 (m, 1H, H-2'),
3.65-3.47 (m, 5H, H-3', H-4’, H-5', H-6a’,b’). '*C NMR (DMSO-dg, 75.5 MHz):
8 159.9, 157.7, 152.9, 138.3, 123.8, 83.8, 79.5, 78.7, 72.8, 69.9, 62.7; ESIMS
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(m/z) 330.11 [M+H"]; Anal. Calcd. for C;1H 5N505S: C, 40.12; H, 4.59; N,
21.27; S, 9.74. Found: C, 40.27; H, 4.97; N, 21.44; S, 9.60.

2-Amino-6-mercapto-9-(3-D-lyxopyranosyl)purine (5e)

Yield: 163 mg, 68%; [@]p? = —2 (c 0.22, MeOH); Ry = 0.19
(8CHCly/2MeOH); 'H NMR (DMSO-dg, 300 MHz): § 12.25 (br s, 1H,
NH), 7.92 (s, 1H, H-8), 6.45 (d, 1H, J1 2 = 4.3 Hz, H-1"), 6.31 (br s, 2H,
NHy), 5.16 (br s, 1H, OH), 4.88 (br s, 2H, 20H), 3.89-3.40 (m, bH, H-2/,
H-8', H-4/, H-52,b/). 13C NMR (DMSO-dg, 75.5 MHz): § 159.6, 157.9, 152.5,
139.0, 123.6, 81.6, 78.8, 71.0, 69.4, 68.9; ESIMS (m/z) 300.09 [M+H™]; Anal.
Calcd. for C1oH3N5;04S: C, 40.13; H, 4.38; N, 23.40; S, 10.71. Found: C,
40.03; H, 4.27; N, 23.27; S, 10.85.

General Method for the Preparation of 2-amino-6-chloro-7-(per-O-
acetyl-3-D-pyranosyl)purines (6a-e) and 6-chloro-7-(per-O-acetyl-
(3-D-pyranosyl)purines (9a-e)

A mixture of 2-amino-6-chloropurine or 6-chloropurine (3.33 mmol,
1.3 eq), hexamethyldisilazane (HMDS) (4.13 mmol, 1.24 eq), saccharine
(0.15mmol, 0.046 eq),in anhydrous CH3CN (14 mL) was refluxed for 1 hour
under nitrogen. A mixture of the desired acetylated sugar la—e (2.56 mmol),
and TMSOTY (3.58 mmol, 1.4 eq) were then added and the reaction mixture
was stirring from room temperature to reflux temperature for two more
hours, cooled, neutralized with aqueous sodium bicarbonate, and extracted
with ethyl acetate (EtOAc, 1000 mL). The organic extract was dried over
anhydrous sodium sulfate, filtered, and evaporated to dryness. The residue
was purified by flash column chromatography to give compounds 6a—e and
9a—e, in 55-73% yields as white foams.

2-Amino-6-chloro-7-(2',3 ,4 ,G -tetra-O-acetyl-3-D-glucopyranosyl) purine (6a)

Yield: 819 mg, 64%; [a]p*® = —2 (c 0.40, CHCl3); Ry = 0.25 (EtOAc);
IH NMR (CDCls, 300 MHz): § 8.24 (s, 1H, H-8), 6.11 (d, 1H, /.o = 9.0 Hz,
H-1'), 5.67 (t, 1H, Joy 3 = 9.2 Hz, H-2), 5.60 (br s, 2H, NHy), 5.50 (t, 1H,
Jy4 = 9.4 Hz, H-3), 527 (t, 1H, Jy5 = 9.8 Hz, H4'), 4.30-4.21 (m, 2H,
H-62’,b'), 4.04 (m, 1H, H-5'), 2.08, 2.07, 2.06, 1.91 (4s, 12H, 40Ac). '*C NMR
(CDCls, 75.5 MHz): § 171.2, 170.6, 169.9, 169.3, 164.5, 158.2, 145.4, 143.6,
115.0, 74.9, 72.9, 69.9, 67.6, 61.4, 60.4, 20.7, 20.6, 20.5, 20.3; ESIMS (m/z)
500.13 [M+H™]; Anal. Calcd. for C;9HeeCIN;Og: C, 45.65; H, 4.44; Cl, 7.09;
N, 14.01. Found: C, 45.38; H, 4.29; Cl, 7.29; N, 13.90.

2-Amino-6-chloro-7-(2 ,3 ,4 ,6 -tetra-O-acetyl-3-D-galactopyranosyl) purine (6b)
Yield: 870 mg, 68%; [a]lp? = —6 (c 0.30, CHCls); Ry = 0.13
(9EtOAc/1Hex); '"H NMR (CDCIls, 300 MHz): § 8.31 (s, 1H, H-8), 6.00
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(d, 1H, Jy9 = 9.3 Hz, H-1'), 5.79 (t, 1H, Jy 3 = 9.7 Hz, H-2'), 5.62 (br s,
2H, NHy), 5.56 (d, 1H, J3 4 = 3.0 Hz, H4'), 5.30 (dd, 1H, H-3'), 4.28-4.11
(m, 3H, H-5/, H-6a',b’), 2.22, 2.04, 2.02, 1.90 (4s, 12H, 40Ac). '3C NMR
(CDCls, 75.5 MHz): § 170.2, 169.8, 169.7, 169.1, 164.2, 159.2, 146.7, 144.0,
115.4, 79.2, 74.1, 71.3, 67.8, 67.1, 61.3, 20.6, 20.4, 20.3, 20.2; ESIMS (m/z)
500.10 [M+H*]; Anal. Calcd. for C19HeoCIN5Og: C, 45.65; H, 4.44; Cl, 7.09;
N, 14.01. Found: C, 45.50; H, 4.53; CI, 7.15; N, 14.33.

2-Amino-6-chloro-7-(2',3 ,4 -tri-O-acetyl-3-D-xylopyranosyl) purine (6¢)

Yield: 778 mg, 71%; [alp?? = —2 (c 0.20, CHCl3); Ry = 0.33
(7EtOAc/3Hex); 'H NMR (CDClg, 300 MHz): § 7.90 (s, 1H, H-8), 5.61
(brs, 2H, NHy), 5.57 (d, 1H, J19 = 9.4 Hz, H-1'), 5.42 (t, 1H, Jo 5 = 9.0 Hz,
H-2"), 5.24-5.15 (m, 2H, H-3', H-4'), 4.30 (dd, 1H, J4 52 = 5.6 Hz, J5y 51y =
11.5 Hz, H-52’), 3.56 (m, 1H, H-5b'), 2.08, 2.06, 1.82 (3s, 9H, 30Ac). '3*CNMR
(CDCls, 75.5 MHz): § 170.7, 169.2, 169.1, 164.7, 159.6, 145.7, 143.7, 115.7,
79.2, 76.6, 75.3, 68.8, 65.1, 20.6, 20.4, 20.2; ESIMS (m/z) 428.10 [M+H"];
Anal. Calcd. for C;6H13CIN;O7: C, 44.92; H, 4.24; Cl, 8.29; N, 16.37. Found:
C, 45.07; H, 4.33; Cl, 8.38; N, 16.44.

2-Amino-6-chloro-7-(2',3 ,4 ,6 -tetra-O-acetyl-a-D-mannopyranosyl) purine (6d)

Yield: 883 mg, 69%; [a]p®® = +8 (c 0.39, CHCl3); R, = 0.26
(8EtOAc/2Hex); 'H NMR (CDCl;, 300 MHz): § 8.57 (s, 1H, H-8), 6.42
(d, 1H, Jy9o = 7.8 Hz, H-1'), 5.77 (dd, 1H, Jo 3 = 3.2 Hz, H-2'), 5.59 (br
s, 2H, NHy), 5.49 (t, 1H, J3.4 = 4.0 Hz, J4 5 = 8.6 Hz, H4'), 5.11 (1, 1H,
H-3'), 4.95 (m, 1H, H-6a’), 4.25 (m, 1H, H-5'), 4.05 (dd, 1H, J5 6 = 3.8 Hz,
Jea oy = 12.8 Hz, H-6b'), 2.22, 2.19, 2.06, 1.97 (4s, 12H, 40Ac). *C NMR
(CDCls, 75.5 MHz): § 170.6, 169.3, 168.2, 168.10, 164.2, 159.4, 146.6, 144.0,
115.9, 77.9, 75.1, 68.4, 67.2, 67.1, 60.1, 20.8, 20.7, 20.6, 20.4; ESIMS (m/z)
500.09 [M+H™]; Anal. Calcd. for C19HgoCIN;Oq: C, 45.65; H, 4.44; Cl, 7.09;
N, 14.01. Found: C, 45.42; H, 4.33; Cl, 7.35; N, 13.83.

2-Amino-6-chloro-7-(2 ,3 ,4 -tri-O-acetyl-a-D-lyxopyranosyl)purine (6e)

Yield: 799 mg, 78%; [«]p??> = —36 (c 0.50, CHCIs); Ry = 0.40
(8EtOAc/2Hex); 'H NMR (CDCls, 300 MHz): § 8.61 (s, 1H, H-8), 6.09
(d, 1H, J1o = 7.8 Hz, H-1'), 5.61 (br s, 2H, NHs,), 5.40 (m, 1H, H-3'), 4.95
(m, 1H, H4'), 4.19-4.13 (m, 3H, H-2', H-52,1Y), 2.22 (s, 3H, OAc) 2.20 (s,
6H, 20Ac). '3*C NMR (CDCls, 75.5 MHz): § 170.4, 169.6, 169.4, 164.7, 159.8,
148.9, 145.9, 115.8, 80.5, 75.9, 71.3, 68.4, 65.6, 20.8, 20.5, 20.4; ESIMS (m/z)
428.11 [M+H™]; Anal. Calcd. for C;4H;3CIN;O7: C, 44.92; H, 4.24; Cl, 8.29;
N, 16.37. Found: C, 45.11; H, 4.40; Cl, 8.49; N, 16.57.
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6-Chloro-7-(2 ,3 ,4 ,6 -tetra-O-acetyl-3-D-glucopyranosyl) purine (9a)

Yield: 745 mg, 60%; [«]p®® = —4 (c 0.21, CHCl); R, = 0.35
(7EtOAc/3Hex); 'H NMR (CDCls, 300 MHz): § 8.77 (s, 1H, H-2), 8.33
(s, 1H, H-8), 5.94 (d, 1H, Jy o = 9.5 Hz, H-1"), 5.67 (t, 1H, Jos = 9.5 Hz,
H-2), 548 (t, 1H, J3 4+ = 9.5 Hz, H-3'), 5.31 (t, 1H, Jy» = 9.9 Hz, H4),
4.30 (dd, 1Ha]5’,6a’ =4.8 HZ,]ﬁa/’ﬁb/ = 126 HZ, H—6a’), 4.14 (dd, 1Ha]5’,6b’ =
2.2 Hz, H-6b'), 4.04 (m, 1H, H-5'), 2.07 (s, 3H, OAc), 2.06 (s, 3H, OAc), 2.03
(s, 6H, 20Ac). 1*C NMR (CDCls, 75.5 MHz): § 170.4, 169.8, 169.3, 168.9,
162.0, 152.5, 148.6, 142.9, 131.5, 80.8, 75.2, 72.7, 70.1, 67.7, 61.4, 20.6, 20.5,
20.4, 20.1; ESIMS (m/z) 485.11 [M+H"]; Anal. Calcd. for C;gHg; CIN4Og: C,
47.07;H, 4.37; Cl, 7.31; N, 11.56. Found: C, 47.27; H, 4.56; Cl, 7.51; N, 11.83.

6-Chloro-7-(2 ,3 ,4 ,6 -tetra-O-acetyl-3-D-galactopyranosyl) purine (9b)

Yield: 683 mg, 55%; [alp?? = —2 (c 0.27, CHCls); R, = 0.49
(4FtOAc/6Hex); '"H NMR (CDCls, 300 MHz): 8 8.78 (s, 1H, H-2), 8.38
(s, 1H, H-8), 5.93 (d, 1H, Jy» = 9.4 Hz, H-1'), 5.74 (1, 1H, Jo.y = 9.9 Hz,
H-2)), 5.59 (d, 1H, Jy 5 = 2.6 Hz, H-4'), 5.32 (dd, 1H, [ 4 = 3.3 Hz, H-3),
4.27 (m, 1H, H5), 4.21 (dd, 1H, J5 60 = 6.1 Hz, Jox o = 11.5 Hz, H-6a'),
4.15 (dd, 1H, J5 ¢y = 6.8 Hz, H-6b'), 2.26, 2.03, 2.02, 1.76 (4s, 12H, 40Ac).
13C NMR (CDClg, 75.5 MHz): § 171.4,170.8,170.3,169.9, 162.9, 152.9, 149.3,
143.7, 132.7, 81.3, 76.9, 73.5, 71.5, 68.3, 62.9, 21.8, 21.6, 21.5, 20.2; ESIMS
(m/z) 485.09 [M-+H™"]; Anal. Calcd. for C19gHo; CIN,Oq: C, 47.07; H, 4.37; Cl,
7.31; N, 11.56. Found: C, 47.30; H, 4.75; Cl, 7.48; N, 11.78.

6-Chloro-7-(2 ,3 ,4 -tri-O-acetyl-3-D-xylopyranosyl)purine (9c)

Yield: 687 mg, 65%; [«lp® = +2 (c 0.23, CHCls); R, = 0.38
(6EtOAc/4Hex); '"H NMR (CDCls, 300 MHz): § 8.93 (s, 1H, H-2), 8.49
(s, 1H, H-8), 6.13 (d, 1H, J1o = 9.1 Hz, H1'), 558 (t, 1H, Joy = 9.1 Hz,
H-2)), 549 (¢, 1H, 54 = 9.3 Hz, H3), 5.21 (m, 1H, H4'), 4.36 (dd, 1H,
Jasw = 5.6 Hz, [sx sy = 11.4 Hz, H-ba'), 3.67 (t, 1H, J4 5 = 11.0 Hz, H-5b'),
9.09,2.08, 1.85 (3s, 9H, 30Ac). '3C NMR (CDCls, 75.5 MHz): 8 169.9, 168.8,
168.6, 162.6, 152.3, 146.1, 142.2, 123.0, 81.4, 69.7, 69.1, 68.2, 67.0, 20.8, 20.7,
20.6; ESIMS (m/z)413.10 [M-+H™"]; Anal. Calcd. for C;¢H;7CIN,O7: C, 46.56;
H, 4.15; Cl, 8.59; N, 13.57. Found: C, 46.26; H, 4.11; Cl, 8.72; N, 13.37.

6-Chloro-7-(2 ,3 ,4 ,6 -tetra-O-acetyl-oc-D-mannopyranosyl) purine (9d)

Yield: 794 mg, 64%; [alp®® = +10 (c 0.32, CHCly); R, = 0.28
(5EtOAc/5Hex); 'H NMR (CDCls, 300 MHz): § 8.80 (s, 1H, H-2), 8.31
(s, 1H, H-8), 6.31 (dd, 1H, Joy = 3.2 Hz, J1o = 7.7 Hz, H2'), 6.22 (d,
1H, H-1'), 5.61 (dd, 1H, [y = 4.6 Hz, H-3'), 5.11 (¢, 1H, Jy5 = 4.6 Hz,
H-4'), 4.82 (dd, 1H, [560 = 3.9 Hz, Jovgy = 12.3 Hz, H6a), 4.34 (m,
1H, H5'), 4.12 (dd, 1H, J5 6y = 3.5 Hz, H6D), 2.21, 2.20, 2.06, 1.92 (4s,
12H, 40Ac).'*C NMR (CDCls, 75.5 MHz): § 170.8, 169.2, 169.1, 169.0,
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152.8,152.2, 148.6, 143.1, 132.8, 81.3, 76.8, 73.4, 71.7, 68.6, 62.8, 21.4, 21.3,
21.2, 20.2; ESIMS (m/z) 485.10 [M+H"]; Anal. Calcd. for Cj9HoCIN4Oq:
C, 47.07; H, 4.37; Cl, 7.31; N, 11.56. Found: C, 46.92; H, 4.09; Cl, 7.22; N,
11.25.

6-Chloro-7-(2 ,3 ,4 -tri-O-acetyl-a-D-lyxopyranosyl)purine (9e)

Yield: 687 mg, 65%:; [@]p?> = —6 (c 0.25, CHCls); Ry = 0.15
(4EtOAc/6Hex); 'H NMR (CDCls, 300 MHz): § 8.92 (s, 1H, H-2), 8.48
(s, 1H, H-8), 6.43 (d, 1H, [y » = 9.9 Hz, H-1'), 5.60-5.57 (m, 2H, H-2', H-5),
499 (m, 1H, H4'), 4.27, 4.16 (q, AB-system, 2H, J = 14.1 Hz, H-52'.,b’),
2.23 (s, 6H, 20Ac), 1.82 (s, 3H, OAc). '*C NMR (CDCls, 75.5 MHz): § 169.4,
168.8,168.7,162.2,152.9, 146.3, 142.8,122.3, 80.5, 68.5, 68.1, 67.6, 66.6, 20.9,
20.6, 20.2; ESIMS (m/z) 413.09 [M+H*]; Anal. Calcd. for C;aH7CIN,O7: C,
46.56; H, 4.15; Cl, 8.59; N, 13.57. Found: C, 46.80; H, 4.33; Cl, 8.81; N, 13.82.

General Procedure for the Preparation of 2-amino-6-mercapto-7-
(3-D-pyranosyl)purines (8a-e) and 6-mercapto-7-(3-D-pyranosyl)
purines (11a-e)

A mixture of the protected 2-amino-6-chloropurine (6a—e) or 6-
chloropurine (9a—e) nucleosides (1 mmol) in 4 mL of anhydrous DMF
and 1.36 mmol of KSAc was heated for 30 minutes under reflux. After that,
the mixture was concentrated under high vacuum pump to eliminate the
DMEF. The whole was partitioned between brine and EtOAc, the organic ex-
tract was dried over anhydrous sodium sulfate, filtered, and evaporated to
dryness. The residue was then treated with methanolic ammonia (saturated
at 0°C, 55.8 mL), the solution was stirred overnight at room temperature
and then evaporated under reduced pressure. The residue was purified by
flash column chromatography to afford the unprotected derivatives 8a—e
and 1la—e, in good yields 64-78% as white foams.

2-Amino-6-mercapto-7-(3-D-glucopyranosyl)purine (8a)

Yield: 240 mg, 73%; [a]p?* = —2 (c 0.10, MeOH); Ry = 0.24 (8CHCly/
2MeOH); 'H NMR (DMSO-dg, 300 MHz): § 11.93 (br s, 1H, NH), 8.40 (s,
1H, H-8), 6.65 (d, 1H, /' = 9.3 Hz, H-1'), 6.48 (s, 2H, NHy), 5.27 (d, 1H, J
=5.4Hz, OH), 5.15 (d, 1H, ] = 2.4 Hz, OH), 4.94 (d, 1H, | = 4.8 Hz, OH),
4.36 (t, 1H, J = 5.9 Hz, OH), 3.83-3.40 (m, 6H, H-2', H-3', H4/, H-5', H-
6a’,b'). 3C NMR (DMSO-dg, 75.5 MHz): § 156.7, 152.9, 145.4, 136.6, 119.1,
82.8, 80.0, 77.5, 71.1, 69.4, 60.4; ESIMS (m/z) 330.10 [M+H*]; Anal. Calcd.
for C;1H15N505S: C, 40.12; H, 4.59; N, 21.27; S, 9.74. Found: C, 40.42; H,
4.68; N, 21.45; S, 9.67.
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2-Amino-6-mercapto-7-(3-D-galactopyranosyl) purine (8b)

Yield: 247 mg, 75%; [alp®® = +2 (c 0.33, MeOH); R, = 0.18
(8CHyCly/2MeOH); 'H NMR (DMSO-dg, 300 MHz): § 11.94 (br s, 1H,
NH), 8.33 (s, 1H, H-8), 6.66-6.45 (m, 3H, H-1’, NHy), 5.17, 4.87, 4.51, 4.44
(4brs, 4H, 40H), 4.09-3.48 (m, 6H, H-2', H-3', H4', H-5', H-6a’,b’). 13C NMR
(DMSO-dg, 75.5 MHz): § 159.0, 152.3, 145.2, 136.7, 119.5, 82.8, 78.6, 74.0,
69.0, 68.1, 60.0; ESIMS (m/z) 330.09 [M+H™]; Anal. Calcd. for C;1H;5N5O5S:
C, 40.12; H, 4.59; N, 21.27; S, 9.74. Found: C, 40.29; H, 4.69; N, 21.47; S,
9.78.

2-Amino-6-mercapto-7-(3-D-xylopyranosyl) purine (8c)

Yield: 227 mg, 76%; [a]lp?*> = —2 (c 0.15, MeOH); Ry = 0.22
(9CHyCly/1MeOH); 'H NMR (DMSO-ds, 300 MHz): § 11.68 (br s, 1H,
NH), 8.00 (s, 1H, H-8), 6.78 (s, 2H, NHy), 5.32-5.08 (m, 4H, 30OH, H-1"),
3.88-3.81 (m, 3H, H-2/, H-8/, H-4'), 3.53-3.45 (m, 2H, H-52’,b'). '3C NMR
(DMSO-dg, 75.5 MHz): § 159.6, 152.9, 147.9, 138.5, 118.0, 83.1, 77.2, 70.8,
68.9, 68.3; ESIMS (m/z) 300.08 [M+H™]; Anal. Calcd. for C;oH;3N504S: C,
40.13; H, 4.38; N, 23.40; S, 10.71. Found: C, 40.27; H, 4.53; N, 23.57; S,
10.61.

2-Amino-6-mercapto-7-(oc-D-mannopyranosyl) purine (8d)

Yield: 224 mg, 68%; [a]lp?®> = —2 (c 0.10, MeOH); Ry = 0.19
(7CHCly/3MeOH); 'H NMR (CD3OD, 300 MHz): & 8.50 (s, 1H, H-8),
7.37 (d, 1H, Jro = 9.2 Hz, H-1"), 4.40-4.35 (m, 2H, H-2', H-3'), 4.08 (m,
1H, H4'), 3.97 (m, 1H, H-5), 3.68 (m, 2H, H-6a’,b’). '*C NMR (CD3OD,
75.5 MHz): § 159.6, 152.4, 145.9, 137.3, 119.3, 82.2, 78.9, 77.8, 70.9, 69.8,
60.8; ESIMS (m/z) 330.08 [M+H™]; Anal. Calcd. for C;;H5N;O5S: C, 40.12;
H, 4.59; N, 21.27; S, 9.74. Found: C, 39.99; H, 4.26; N, 20.98; S, 9.90.

2-Amino-6-mercapto-7-(a-D-lyxopyranosyl) purine (Se)

Yield: 224 mg, 75%; [@]p? = —2 (c 0.15, MeOH); Ry = 0.16
(8CHCly/2MeOH); 'TH NMR (DMSO-dg, 300 MHz): § 11.97 (brs, 1H, NH),
8.39 (s, 1H, H-8), 6.84 (d, 1H, Jy o = 9.4 Hz, H-1'), 6.52 (br s, 2H, NHpy),
5.18, 5.06, 4.93 (3br s, 3H, 30H), 4.26 (m, 1H, H-2'), 4.03-3.90 (m, 2H,
H-3', H4), 3.60-3.54 (m, 2H, H-5a’,b’). *C NMR (DMSO-dg, 75.5 MHz):
3 159.2, 152.7, 147.9, 138.4, 118.0, 80.0, 77.2, 70.7, 68.7, 68.1; ESIMS (m/z)
300.06 [M+H™]; Anal. Calcd. for C;o0H;3N504S: C, 40.13; H, 4.38; N, 23.40;
S, 10.71. Found: C, 40.03; H, 4.27; N, 23.27; S, 10.57.

6-Mercapto-7-(3-D-glucopyranosyl) purine (11a)

Yield: 201 mg, 64%; [alp® = —3 (c 0.22, MeOH); R, = 0.12
(7CHsCly/3MeOH); 'H NMR (DMSO-dg, 300 MHz): § 13.60 (br s, 1H,
NH), 8.86 (s, 1H, H-2), 8.69 (s, 1H, H-8), 5.53 (d, 1H, /1o = 9.3 Hz, H-1"),
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5.43, 5.35, 5.14, 4.53 (4br s, 4H, 4OH), 4.06 (t, 1H, Jo3 = J34 = 9.0 Hz,
H-3), 3.73 (m, 1H, H-2'), 3.46-3.38 (m, 4H, H-4, H-5/, H-6a’,b’). '3C NMR
(DMSO-dg, 75.5 MHz): 6 157.6, 151.5, 148.9, 143.9, 130.7, 83.3, 80.0, 76.9,
71.1, 69.6, 60.8; ESIMS (m/z) 315.08 [M+H™]; Anal. Calcd. for C11H;4N4O53S:
C, 42.03; H, 4.49; N, 17.82; S, 10.20. Found: C, 41.81; H, 4.36; N, 17.55; S,
10.38.

6-Mercapto-7-(3-D-galactopyranosyl) purine (11b)

Yield: 217 mg, 69%; [a]lp??> = —6 (c 0.15, MeOH); Ry = 0.10
(9CH,Cly/1MeOH); 'H NMR (DMSO-ds, 300 MHz): § 13.67 (br s, 1H,
NH), 8.40 (s, 1H, H-2), 8.20 (s, 1H, H-8), 5.36 (d, 1H, Jy o = 9.2 Hz, H-1"),
5.23, 4.96, 4.63, 4.54 (4 br s, 4H, 4OH), 4.15 (t, 1H, Jo 3 = 8.4 Hz, H-2),
3.79-3.53 (m, 5H, H-3', H-4, H-5', H-62’,b'). '3*CNMR (DMSO-dg, 75.5 MHz):
3 157.9, 152.5, 149.2, 144.1, 131.8, 84.1, 79.9, 75.7, 72.3, 70.5, 61.3; ESIMS
(m/z) 315.09 [M+H*]; Anal. Calcd. for C;;H14N4O5S: C, 42.03; H, 4.49; N,
17.82; S, 10.20. Found: C, 41.79; H, 4.40; N, 17.60; S, 10.36.

6-Mercapto-7-(3-D-xylopyranosyl) purine (11c)

Yield: 222 mg, 78%; [@]p? = —2 (c 0.13, MeOH); R = 0.23
(8CHsCls/2MeOH); '"H NMR (DMSO-ds, 300 MHz): & 13.67 (br s, 1H,
NH), 8.77 (s, 1H, H-2), 8.20 (s, 1H, H-8), 6.80 (d, 1H, J1 o = 8.8 Hz, H-
1), 542 (d, 1H, J = 5.1 Hz, OH), 5.32 (br s, 1H, OH), 5.08 (d, 1H, | =
4.4 Hz, OH), 3.95-3.80 (m, 2H, H4/, H-52’), 3.51-3.35 (m, 3H, H-2', H-%/,
H-5b'). 3C NMR (DMSO-dg, 75.5 MHz): § 157.5, 152.2, 144.3, 143.8, 124.5,
82.4, 72.7, 70.9, 68.8, 67.9; ESIMS (m/z) 285.05 [M+H™]; Anal. Calcd. for
Ci19oH1oN4O4S: C, 42.25; H, 4.25; N, 19.71; S, 11.28. Found: C, 42.35; H, 4.38;
N, 19.88; S, 11.10.

6-Mercapto-7-(cc-D-mannopyranosyl)purine (11d)

Yield: 229 mg, 73%; [@]p? = +4 (c 0.18, MeOH); Ry = 0.29
(8CH1Cly/2MeOH); '"H NMR (DMSO-ds, 300 MHz): & 13.62 (br s, 1H,
NH), 8.85 (s, 1H, H-2), 8.64 (s, 1H, H-8), 5.96 (d, 1H, J; o = 8.1 Hz, H-1"),
5.43 (brs, 1H, OH), 5.17-5.11 (m, 3H, 30H), 4.69-4.57 (m, 2H, H-2', H-3'),
3.88-3.63 (m, 4H, H-4', H-5', H-62’,b’). '3C NMR (DMSO-dg, 75.5 MHz): 8
157.5, 151.4, 148.3, 143.8, 132.9, 84.1, 79.9, 76.4, 70.7, 69.9, 63.0; ESIMS
(m/z) 315.06 [M+H*]; Anal. Calcd. for C;;H14N,O5S: C, 42.03; H, 4.49; N,
17.82; S, 10.20. Found: C, 42.36; H, 4.74; N, 18.11; S, 10.44.

6-Mercapto-7-(cc-D-lyxopyranosyl) purine (11e)

Yield: 182 mg, 64%; [a]p®* = —2 (c 0.20, MeOH); R, = 0.24
(8CHyCly/2MeOH); 'H NMR (DMSO-dg, 300 MHz): § 13.64 (brs, 1H, NH),
8.70 (s, 1H, H-2), 8.18 (s, 1H, H-8), 7.04 (d, 1H, J1 o = 9.8 Hz, H-1"), 5.20 (br
s, 1H, OH), 5.07 (d, 1H, ] = 4.0 Hz, OH), 4.95 (d, 1H, ] = 7.1 Hz, OH), 4.34
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(dd, 1H, Jo 3 = 2.7 Hz, H-2'), 4.03-3.94 (m, 2H, H-3, H-4), 3.63-3.59 (m,
2H, H-52’,b). '3C NMR (DMSO-dg, 75.5 MHz): § 158.0, 151.2, 146.0, 144 4,
125.8,81.2, 71.5, 69.7, 67.4, 66.7; ESIMS (m/z) 285.07 [M+H*]; Anal. Calcd.
for CjoHoN4O4S: C, 42.25; H, 4.25; N, 19.71; S, 11.28. Found: C, 42.37; H,
4.15; N, 19.87; S, 11.35.

Antiproliferative Assays

All the compounds in Schemes 1 and 2 were evaluated for their cytostatic
activity against human HelLa cervix carcinoma cells, human CEM CD4+ T-
lymphocytes as well as murine L1210 cells. All assays were performed in
96-well microtiter plates. To each well were added (5-7.5) x 10* tumor cells
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X
OAc N Ohc N
( \L':r,’—< ( \L{ —N
(o] (o] v
X N“-mc‘/( mq\“‘ X ““'-c-/a/ m‘s\
(AcO)q -/ \N _,;< (AcO)g —/ >‘—"—:'N
H1 Y H1' X
6.4 ~6.3
X=CLS5H
Y =H, NH, N-9 isomers N-7 isomers

SCHEME 3 HMBC correlations of N-9 and N-7 regioisomers.

and a given amount of the test compound. The cells were allowed to pro-
liferate for 48 hours (murine leukemia L1210 cells) or 72 hours (human
lymphocytic CEM and human cervix carcinoma HelLa cells) at 37°C in a
humidified COq-controlled atmosphere. At the end of the incubation pe-
riod, the cells were counted in a Coulter counter. The IG5y (50% inhibitory
concentration) was defined as the concentration of the compound that in-
hibited cell proliferation by 50%. Experiments were repeated at least three
times and these data are presented in Table 1.
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pyranonucleosides as novel
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Ourania Christidou ', Virginia V. Triantakonstanti?, Dominique Schols?® and
Dimitri Komiotis '*
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Greece, ¢ Laboratory of Organic Chemistry, Department of Chemistry, Aristotle University of Thessaloniki, Thessaloniki,
Greece, ° Department of Microbiology and Immunology, Rega Institute for Medical Research, KU Leuven, Leuven, Belgium

We describe the synthesis of C8-alkynyl adenine pyranonucleosides 4, 5, and
8-phenylethynyl-adenine (ll), via Sonogashira cross-coupling reaction under microwave
irradiation. Compounds 4e and Il were less cytostatic than 5-fluorouracil (almost an order
of magnitude) against murine leukemia (L1210) and human cervix carcinoma (Hel a) cells,
while the same compounds proved to be more active than 5-fluorouracil against human
lymphocyte (CEM) cells.

Keywords: Sonogashira coupling reaction, 8-bromoadenine, Ne-benzoyladenine pyranonucleosides, microwave
irradiation, cytotoxic activity

Introduction

Synthetic nucleoside analogs with modified nucleobase moieties are of considerable importance
in the search for promising lead candidates endowed with antiviral, anticancer, and antibacterial
activities (Herdewijn, 2008; Manta et al., 2014). Among them, a number of purine and pyrimi-
dine substituted nucleoside derivatives exhibited activity in both solid tumors and hematological
malignancies, behaving as antimetabolites, competing with physiological nucleosides, and conse-
quently, interacting with a large number of intracellular targets to induce cytotoxicity (Hatse et al.,
1999).

Alkynyl-modified nucleosides and especially pyrimidine derivatives substituted at C5 and purine
derivatives substituted at C8, have been shown to possess interesting biological properties (Lin et al.,
1985; Meneni et al., 2007; Lee et al., 2009; Vivet-Boudou et al., 2011). Some representative examples
include 5-ethynyl-2'-deoxyuridine, which exhibited antiproliferative activity against human breast
cancer cells, exceeding that of cisplatin and 5-fluorouracil, while 5-bromoethynyluridine demon-
strated significant anti-HCV properties (Escuret et al., 2005; Meneni et al., 2007). Although, little
effort has been made toward the synthesis of C8-modified purine nucleosides, in some cases, inter-
esting biological properties have been reported, such as some 8-alkynyl adenosines, which proved
to be very selective ligands for the A3 adenosine receptor subtype behaving as adenosine antago-
nists (Volpini et al., 2001) and various C8-modified 2'-deoxy adenosines, which induced delayed
chain termination in vitro and showed moderate anti HIV-1 activity in cell culture (Vivet-Boudou
etal., 2011).
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Considering all the progress made toward this direction, we
have recently embarked on the synthesis of C5-substituted uracil
and cytosine glucopyranonucleosides bearing a variety of alkyne
substituents, such as linear alkyl chains and aromatic rings substi-
tuted with linear and branched alkyl groups (Dimopoulou et al.,
2013), which effectively inhibited the proliferation of a variety of
tumor cell lines and they also proved as some of the most potent
inhibitors of the active site of glycogen phosphorylase (Kantsadi
et al., 2012). Among these agents, the C5-phenylethynyluracil
pyranonucleoside showed appreciable cytotoxic activity (ICsq of
5.2-6.2 wuM), comparable to 5-fluorouracil (Dimopoulou et al.,
2013).

As a continuation of our studies on the synthesis of base-
modified pyranonucleosides and considering the interesting bio-
logical properties of substituted purines, it was speculated that
the introduction of alkynyl modifications at the 8-position of
either adenine pyranonucleosides or even adenine itself, could
possibly lead to more efficacious therapeutic agents. This conju-
gation appeared to us as a challenge and the first biological results
confirmed our hypothesis.

Experimental (General Methods)

Melting points were recorded in a Mel-Temp apparatus and are
uncorrected. Thin layer chromatography (TLC) was performed
on Merck precoated 60F254 plates. Reactions were monitored
by TLC on silica gel, with detection by UV light (254 nm) or
by charring with sulfuric acid. Flash column chromatography
was performed using silica gel (240-400 mesh, Merck). 'H and
13C NMR spectra were obtained at room temperature with a
Bruker 300 spectrometer at 300 and 75.5 MHz, respectively using
chloroform-d (CDCl3) and dimethylsulfoxide-ds (DMSO-ds)
with internal tetramethylsilane (TMS). The 'H assignments were
based on 'H -'H COSY experiments executed using standard
Varian software. Chemical shifts (5) were given in ppm mea-
sured downfield from TMS, and spin-spin coupling constants
are in Hz. Mass spectra were obtained on a ThermoQuest Finni-
gan AQA Mass Spectrometer (electrospray ionization). Optical
rotations were measured using an Autopol I polarimeter and
UV-Vis spectra were recorded on a PG T70 UV-VIS spectrom-
eter. Acetonitrile (CH3;CN) was distilled from calcium hydride
and stored over 3A molecular sieves. N,N -Dimethylformamide
(DMF) was stored over 3A molecular sieves. All reactions sen-
sitive to oxygen or moisture were carried out under nitrogen
atmosphere using oven-dried glassware. All microwave irradia-
tion experiments were carried out in a dedicated CEM-Explorer
and CEM Discover monomode microwave apparatus, operating
at a frequency of 2.45 GHz with continuous irradiation power
from 0 to 300 W with utilization of the standard absorbance level
of 300 W maximum power. The reactions were carried out in
10-mL glass tubes, sealed with a Teflon septum and placed in
the microwave cavity. Initially, microwave irradiation of required
watts was used, and the temperature was ramped from room tem-
perature to the desired temperature. Once this was reached the
reaction mixture was held at this temperature for the required
time. The reaction mixture was continuously stirred during the
reaction. The temperature was measured with an IR sensor on

the outer surface of the process vial. After the irradiation period,
gas jet cooling rapidly cooled the reaction vessel to ambient
temperature.

9-(2',3',4',6’-Tetra-O-Acetyl-3-D-Glucopyranosyl)-
N6-Benzoyl Adenine (2)

A mixture of N 6—benzoyladenine (797 mg, 3.33 mmol, 1.3 equiv),
hexamethyldisilazane (HMDS) (871 pnL, 4.13 mmol, 1.24 equiv)
and saccharine (27mg, 0.15mmol, 0.046 equiv) in anhy-
drous CH3CN (14 mL) was refluxed for 1h under nitrogen.
1,2,3,4,6-Penta-O-acetyl-D-glucopyranose (1) (1g, 2.56 mmol)
and tin(IV) chloride (SnCly) (419 nL, 3.58 mmol, 1.4 equiv) were
then added and the reaction mixture was stirring under reflux
for 2 more h, cooled, neutralized with aqueous sodium bicar-
bonate, and extracted with ethyl acetate (1000 mL). The organic
extract was dried over anhydrous sodium sulfate, filtered, and
evaporated to dryness. The residue was purified by flash column
chromatography (EtOAc/ hexane 7:3) to give compound 2, as a
white solid (814 mg, 56%); mp 169-171°C; [a]¥ = —6 (c 0.2,
CHCl3); Rf = 0.47 (EtOAC); hmax 280 nm (e 20557); 'H NMR
(CDCl3,300 MHz): 8 8.83 (s, 1H, H-2), 8.22 (s, 1H, H-8), 8.04-
7.51 (m, 5H, Bz), 5.98 (d, 1H, J/ y = 9.4 Hz, H-1'), 5.65 (t, 1H,
J = 9.3Hz, H-3), 5.50 (t, 1H, ] = 9.4 Hz, H-2), 5.32 (t, 1H, ] =
9.7 Hz, H-4'),4.34 (dd, 1H, J5 ¢y = 4.1 Hz, J gy = 12.8 Hz, H-
6a’), 4.24-4.14 (m, 1H, H-6b), 4.11-4.02 (m, 1H, H-5'), 2.08, 2.07,
2.04,1.79 (4s, 12H, 40Ac);">C NMR (CDCls, 75.5 MHz): § 170.4,
169.8, 169.3, 169.0, 164.5, 152.0, 151.9, 149.5, 140.9, 133.1, 133.0,
128.9, 128.1, 122.2, 80.6, 75.2, 72.7, 70.3, 67.7, 61.5, 20.6, 20.5,
20.4, 20.1; Mass (M+H)*: 570.16; Anal. Calcd. for CysH7N501:
C, 54.83; H, 4.78; N, 12.30%. Found: C, 55.16; H, 4.66;
N, 12.53%.

9-(2',3,4',6’-Tetra-O-Acetyl-3-D-Glucopyranosyl)-
8-Bromo-N°%-Benzoyl Adenine (3)

To a solution of 9-(2/,3' 4,6’ -tetra-O-acetyl-8-D-
glucopyranosyl)-N®-benzoyl adenine (2) (250 mg, 0.44 mmol),
and sodium acetate (172 mg, 2.1 mmol) in 1.6 mL of glacial acetic
acid, 75nL, 1.45mmol of bromine were added. The reaction
was left to stir at room temperature until completion (14 h). The
whole was extracted with ethyl acetate and satured Na;S,0s3.
The organic layer was washed with water and brine, dried over
anhydrous sodium sulfate, filtered, and evaporated to dryness.
The residue was purified by flash column chromatography
(EtOAc/ hexane 7:3) to give compound 3, (171 mg, 60%);
[@]# = —3 (c 0.2, CHCL); Ry = 0.45 (EtOAc/ hexane 7:3);
hmax 282nm (¢ 21223); 'H NMR (CDCl3,300 MHz): § 8.82 (s,
1H, H-2), 8.04-7.49 (m, 5H, Bz), 6.21 (t, 1H, J = 9.6 Hz, H-2'),
5.96 (d, 1H, Jy» = 9.6Hz, H-1)), 547 (1, 1H, ] = 9.4Hz,
H-3'), 5.35 (t, 1H, J = 9.9 Hz, H-4'), 4.26-4.25 (m, 2H, H-6a,
H-6b'), 4.06-3.96 (m, 1H, H-5"), 2.09, 2.07, 2.04, 1.79 (4s, 12H,
40A¢);13C NMR (CDCl;, 75.5MHz): 8 170.5, 170.0, 169.9,
169.3,164.7,153.3, 152.9, 149.2, 133.3, 131.0, 128.9, 128.6, 128.2,
122.3,78.2,72.9, 68.8, 67.6, 67.5, 61.5, 20.7, 20.6, 20.5, 20.2; Mass
(M+H)*: 648.08; Anal. Calcd. for CysHysBrN5sO1¢: C, 48.16; H,
4.04; Br, 12.32; N, 10.80%. Found: C, 48.44; H, 4.15; Br, 12.11;
N, 10.99%.
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General Experimental Procedure for the
Preparation of Protected C8-Alkynyl
Adenine Pyranonucleosides (4a-e)

The appropriate alkynes (3 equiv), Pd(PPhs)s (43mg, 0.1
equiv), Cul (7mg, 0.1 equiv), triethylamine (103 nL, 2 equiv)
and 9-(2/,3 ,4,6'-tetra-O-acetyl--D-glucopyranosyl)-8-bromo-
N¢-benzoyl adenine (3) (240 mg, 0.37 mmol), were irradiated
under microwaves (200 W) in 1 mL of anhydrous DMF for
10 min at 120°C. The reaction mixture was concentrated under
reduced pressure and the crude residue was purified by flash
chromatography on silica gel. The purified material was dried in
vacuo to afford the corresponding derivatives 4a-e, as colorless
foams.

9-(2',3',4',6’-Tetra-O-Acetyl-3-D-Glucopyranosyl)-
8-Heptynyl-N®-Benzoyl Adenine (4a)

139mg, 56%; [a]¥ = —4 (c 0.4, CHCL3); Ry = 0.10 (EtOAc/
hexane 6:4); hax 303 nm (g 22594); 'HH NMR (CDCl3, 300 MHz):
5 8.99 (br s, 1H, NH), 8.85 (s, 1H, H-2), 8.03-7.41 (m, 5H, Bz),
6.28 (4, 1H, J = 9.4Hz, H-2), 5.95 (d, 1H, J»» = 9.2Hz, H-
1), 5.46 (t, 1H, ] = 9.3 Hz, H-3/), 5.35 (t, 1H, ] = 9.3 Hz, H-4"),
4.28-4.19 (m, 2H, H-6a’, H-6b), 4.04-3.87 (m, 1H, H-5'), 2.62 (1,
2H,J = 7.1 Hz, a-CH>), 2.09, 2.08, 2.05, 1.78 (4s, 12H, 40Ac),
1.56-1.35 (m, 6H, 3 x CH,), 0.96 (t, 3H, ] = 7.2Hz, CH;);1’C
NMR (CDCls, 75.5 MHz): § 170.8, 170.5, 170.0, 169.8, 165.0,
153.5, 152.2, 151.3, 148.8, 134.9, 133.0, 129.2, 127.9, 119.9, 97.7,
94.5, 82.9, 70.8, 70.1, 67.5, 67.2, 63.7, 31.5, 31.2, 29.6, 22.3, 21.5,
21.3, 21.0, 20.9, 15.2; Mass (M+H)*: 664.26; Anal. Calcd. for
C33H37N5010: C, 59.72; H, 5.62; N, 10.55%. Found: C, 59.96; H,
5.94; N, 10.65%.

9-(2',3',4',6’-Tetra-O-Acetyl-3-D-Glucopyranosyl)-
8-Phenylethynyl-N€-Benzoyl Adenine (4b)

161 mg, 66%; [a]¥ = —6(c 0.4, CHCL); Ry = 0.33 (CH,Cly/
MeOH 9.8:0.2); hmax 300nm (¢ 29706); 'H NMR (CDCls,
300 MHz): 8 8.95 (br s, 1H, NH), 8.87 (s, 1H, H-2), 8.01-7.45
(m, 10H, Bz and Ph), 6.31 (t, 1H, J = 9.3 Hz, H-2'), 6.10 (d,
1H, Ji/y = 9.4Hz, H-1), 549 (t, 1H, ] = 9.2Hz, H-3), 5.35
(t, 1H, J = 9.5 Hz, H-4"), 4.31-4.22 (m, 2H, H-6/, H-6b'), 4.08-
3.98 (m, 1H, H-5), 2.09, 2.05, 1.90, 1.77 (4s, 12H, 40Ac);”C
NMR (CDCls, 75.5 MHz): § 170.6, 170.3, 169.9, 169.7, 165.3,
153.1,152.4, 150.5, 148.5, 134.5, 133.8, 133.5, 129.9, 129.5, 129.0,
128.3, 123.6, 119.3, 102.6, 98.7, 87.3, 83.6, 70.5, 67.9, 67.5, 63.5,
21.5, 21.3, 20.9, 20.5; Mass (M+H)T: 670.18; Anal. Calcd. for
C34H31N5010: C, 60.98; H, 4.67; N, 10.46%. Found: C, 61.23; H,
4.28; N, 10.80%.

9-(2',3',4',6’-Tetra-O-Acetyl-3-D-Glucopyranosyl)-
8-p-Tolylethynyl-N®-Benzoyl Adenine (4c)

157 mg, 61%; [a]# = —10 (c 0.3, CHCl3); Ry = 0.37 (EtOAc/
hexane 8:2); hmax 325 nm (e 27336); 'H NMR (CDCl3, 300 MHz):
58.98 (brs, 1H, NH), 8.86 (s, 1H, H-2), 8.02-7.29 (m, 9H, Bz and
ArH), 6.31 (t, 1H, ] = 9.4 Hz, H-2'), 6.08 (d, 1H, Jy y = 9.3 Hz,
H-1'), 5.48 (t, 1H, ] = 9.4Hz, H-3'), 537 (t, 1H,] = 9.7 Hz,

H-4), 4.29-4.22 (m, 2H, H-6a/, H-6b'), 4.07-3.98 (m, 1H, H-5),
2.43 (s, 3H, CH3), 2.09, 2.05, 1.91, 1.77 (4s, 12H, 40Ac);>CNMR
(CDCl3, 75.5MHz): § 170.3, 170.1, 169.7, 169.3, 165.1, 153.2,
152.3,150.7, 148.7, 139.5, 135.8, 133.7, 133.4, 129.6, 129.2, 128.8,
120.3, 120.1, 102.4, 98.3, 87.6, 83.5, 70.7, 67.5, 67.1, 63.7, 22.5,
21.7, 21.5, 21.0, 20.2; Mass (M+H)": 684.22; Anal. Calcd. for
C35H33N5010: C, 61.49; H, 4.87; N, 10.24%. Found: C, 61.84; H,
4.52; N, 10.02%.

9-(2',3',4',6’-Tetra-O-Acetyl-3-D-Glucopyranosyl)-
8-(Pyridin-3-yl-Ethynyl)-N®-Benzoyl Adenine (4d)
141 mg, 58%; [a]¥ = —12 (c 0.2, CHCL3); Ry = 0.23 (EtOAc/
hexane 6:4); hmax 320 nm (e 16156); 'H NMR (CDCl3, 300 MHz):
8 8.99 (br s, 1H, NH), 8.87 (s, 1H, H-2), 8.72-7.39 (m, 9H,
Bz and pyridine), 6.26 (t, 1H, ] = 9.5Hz, H-2"), 6.11 (d, 1H,
Jiy = 9.3Hz, H-1'), 548 (t, 1H, ] = 9.3Hz, H-3'), 5.35 (¢, 1H,
J = 9.7 Hz, H-4), 4.32 (dd, 1H J5 o= 4.7 Hz, Jsy gy = 12.5Hz,
H—6a’), 4.21 (dd, IHJS’,éb’ = 2.0 HZJéa’,éb’ = 12.5 HZ, H—6b/),
4.09-4.00 (m, 1H, H-5), 2.09, 2.05, 1.94, 1.78 (4s, 12H, 40Ac);'>C
NMR (CDCls, 75.5 MHz): § 170.4, 170.0, 169.6, 169.2, 165.4,
153.0, 152.7, 151.6, 150.7, 150.5, 148.8, 140.5, 135.4, 133.6, 129.5,
128.2, 124.6, 120.5, 117.1, 98.7, 95.6, 83.3, 75.7, 70.5, 67.5, 67.2,
63.5, 21.3, 21.0, 20.9, 20.7; Mass (M+H)T: 671.21; Anal. Calcd.
for C33H30N6010: C, 59.10; H, 4.51; N, 12.53%. Found: C, 59.42;
H, 4.76; N, 12.22%.

9-(2',3',4,6'-Tetra-O-Acetyl-3-D-Glucopyranosyl)-
8-(Pyridin-2-yl-Ethynyl)-N€-Benzoyl Adenine (4e)
127 mg, 50%; [a]% = —2 (0.1, CHCl3); Ry = 0.21 (EtOAc/ hex-
ane 7:3); hmax 315nm (¢ 22103); 'H NMR (CDCls, 300 MHz):
5 8.80 (br s, 2H, NH, H-2), 8.07-7.35 (m, 9H, Bz and pyridine),
6.31 (4, 1H,J] = 9.4Hz, H-2'), 612 (d, 1H, Ji,» = 9.3Hz, H-
1, 5.71 (t, 1H, ] = 9.5Hz, H-3'), 5.48 (t, I1H,] = 9.5 Hz, H-4'),
4.29-4.25 (m, 2H, H-6a’, H-6b'), 4.10-4.02 (m, 1H, H-5'), 2.09,
2.03,1.92, 1.75 (4s, 12H, 40Ac);!*C NMR (CDCls, 75.5 MHz): 8
170.6,170.3, 169.7, 169.5, 164.3, 153.2, 152.8, 151.5, 149.9, 148.3,
145.2, 139.5, 134.6, 132.7, 128.6, 127.8, 127.6, 123.7, 119.7, 95.7,
92.5, 84.8, 82.7, 72.8, 69.5, 68.3, 65.7, 21.0, 20.7, 20.6, 20.5; Mass
(M+H)*: 671.20; Anal. Calcd. for C33H30NgQOpo: C, 59.10; H,
4.51; N, 12.53%. Found: C, 59.40; H, 4.73; N, 12.34%.

General Procedure for the Preparation of
Unprotected C8-Alkynyl Adenine
Pyranonucleosides (5a-d)

The protected nucleosides 4a-e (0.5 mmol), were treated with
methanolic ammonia (satured at 0°C, 27.9 mL). The solution
was stirred overnight at room temperature and then evaporated
under reduced pressure. The residue was purified by flash col-
umn chromatography to afford the unprotected derivatives 5a-d,
in 60-72% yields, as yellowish and white foams.

9-(B-D-Glucopyranosyl)-8-Heptynyl-Adenine (5a)
117 mg, 60%; [a]¥ = —2 (c 0.2, MeOH); Ry = 0.17 (EtOAc/
MeOH 8:2) hmax 292nm (e 19971); 'H NMR (DMSO-d,
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300 MHz): 8 8.15 (s, 1H, H-2), 7.24 (s, 2H, NH,), 5.43 (d, 1H,
Jir.2 = 9.5Hz, H-1'), 5.16, 5.09, 5.00 (3br s, 3H, 30H), 4.60-4.45
(m, 2H, OH, H-2'), 3.81-3.34 (m, 5H, H-3/, H-4, H-5/, H-6a/,
H-6b), 1.78-1.76 (m, 2H, B-CHy), 1.63 (t, 2H, ] = 7.2Hz, a-
CHy), 1.51-1.30 (m, 4H, 2 x CHj), 0.93 (t, 3H,] = 7.2 Hz, CH3).
13C NMR (DMSO-dg, 75.5 MHz): § 156.8, 152.7, 150.1, 148.3,
119.9, 96.2, 93.9, 83.2, 78.8, 73.6, 70.5, 66.7, 65.4, 30.9, 29.2, 22.3,
19.0, 14.5; Mass (M+H)T: 392.20; Anal. Calcd. for C;gH,5N505:
C, 55.23; H, 6.44; N, 17.89%. Found: C, 54.90; H, 6.73;
N, 17.72%.

9-(B-D-Glucopyranosyl)-8-Phenylethynyl-
Adenine (5b)

143mg, 72%; [a]¥ = -6 (c 0.1, MeOH); Ry = 0.30 (EtOAc/
MeOH 9:1); hmax 313 nm (e 14209); 'H NMR (DMSO-dg, 300
MHz): 8 8.19 (s, 1H, H-2), 7.66 (br s, 2H, NH,), 7.61-7.47
(m, 5H, Ph), 555 (d, 1H, Ji/y = 9.2Hz, H-1"), 5.40 (d, 1H,
J = 5.3Hz, OH), 5.34 (d, 1H, ] = 4.1 Hz, OH), 5.21 (d, 1H,
J = 5.1Hz, OH), 4.70 (t, 1H, J= 4.4Hz, OH), 4.54-4.40 (m,
1H, H-2), 3.81-3.39 (m, 5H, H-3', H-4/, H-5, H-6a’, H-6b").
13C NMR (DMSO-dg, 75.5 MHz): § 156.3, 152.6, 150.0, 148.1,
132.7,128.9,128.7, 123.0, 119.7, 101.9, 96.3, 86.8, 83.3, 78.1, 73.4,
70.8, 65.8; Mass (M+H)™: 398.15; Anal. Calcd. for CgH19N5Os:
C, 57.43; H, 4.82; N, 17.62%. Found: C, 57.81; H, 4.5I;
N, 17.90%.

9-(B-D-Glucopyranosyl)-8-p-Tolylethynyl-
Adenine (5¢)

140 mg, 67%; [a]¥ = —4 (c 0.1, MeOH); Ry = 0.21 (EtOAc/
MeOH 8:2); hmax 3l6nm (e 12871); 'H NMR (DMSO-ds,
300 MHz): 8 8.18 (s, 1H, H-2), 7.55 (d, 2H,J = 8.1 Hz, ArH),
7.37 (br s, 2H, NH,), 7.32 (d, 2H, J = 8.0Hz, ArH), 5.55 (d,
1H, Jiry = 9.3Hz, H-1"), 5.25 (d, 1H, J= 4.1 Hz, OH), 5.15,
5.04 (2br s, 2H, 20H), 4.58-4.47 (m, 2H, OH, H-2'), 3.81-3.34
(m, 5H, H-3', H-4', H-5', H-6a’, H-6b'), 2.38 (s, 3H, CH3). C
NMR (DMSO-ds, 75.5 MHz): 8 156.4, 152.1, 150.4, 148.5, 138.5,
132.5, 129.0, 122.3, 120.2, 101.8, 96.0, 86.9, 83.0, 78.9, 73.5, 70.7,
65.6, 24.6; Mass (M+H)™1: 412.17; Anal. Calcd. for CyoHy N5Os:
C, 58.39; H, 5.14; N, 17.02%. Found: C, 58.72; H, 5.45;
N, 17.27%.

9-(B-D-Glucopyranosyl)-8-(Pyridin-3-yl-Ethynyl)-
Adenine (5d)

139 mg, 70%; (0] = +2 (c 0.2, MeOH); Ry = 0.16 (CH,Cl,/
MeOH 7:3); hmax 306nm (¢ 7353); 'H NMR (DMSO-ds,
300 MHz): § 8.89-8.68 (m, 2H, pyridine), 8.21 (s, 1H, H-2), 8.10-
7.52 (m, 2H, pyridine), 7.44 (br s, 2H, NH,), 5.58 (d, 1H, Ji/ »» =
9.3 Hz, H-1), 5.28, 5.07, 4.56 (3 br s, 3H, 30H), 4.45 (t, 1H,J] =
8.1 Hz, OH), 3.81-3.40 (m, 6H, H-2/, H-3/, H-4/, H-5, H-6a/,
H-6b"). 12C NMR (DMSO-ds, 75.5 MHz): § 156.9, 152.5, 152.3,
150.5, 149.8, 148.5, 139.9, 123.8, 119.8, 116.8, 96.0, 95.7, 83.1,
78.7,74.1,73.9,70.2, 65.2; Mass (M+H)*: 399.15; Anal. Calcd. for
C18H18N605: C, 54.27; H, 4.55; N, 21.10%. Found: C, 54.62; H,
4.74; N, 21.38%.

8-Phenylethynyl-Adenine (Il)
8-Bromoadenine (I) (43mg, 0.2mmol) was mixed with
anhydrous DMF (1mlL), phenylacetylene (66pL, 3 equiv),

triethylamine (55 L, 2 equiv), Pd(PPh;3)s (23mg, 0.1 equiv),
Cul (11 mg, 0.3 equiv) and irradiated with microwaves (200 W)
for 6 min at 60°C. After removing volatiles in vacuo, the solid
residue was purified by flash chromatography (CH,Cl,/MeOH,
9.5:0.5) to provide compound II, as yellowish foam. 19mg,
40%; [a]¥ = —2 (c 0.2, MeOH); Ry = 0.13 (CH,Cl,/ MeOH
8.5:1.5); hax 308 nm (& 9701); 'H NMR (DMSO-ds, 300 MHz):
8 13.38 (br s, 1H, NH), 8.15 (s, 1H, H-2), 7.65-7.49 (m, 5H,
Ph), 7.27 (br s, 2H, NH,). 1*C NMR (DMSO-ds, 75.5 MHz):
5 156.8, 154.2, 152.6, 148.1, 132.7, 129.1, 129.0, 123.0, 119.8,
101.8, 67.1; Mass (M+H)T: 236.08; Anal. Calcd. for C3HyNs:
C, 66.37; H, 3.86; N, 29.77%. Found: C, 66.59; H, 4.01; N,
29.40%.

Antiproliferative Assay

Compounds 4e, 5a-d, and II, were evaluated for their cyto-
static activity against human cervix carcinoma (HeLa) cells,
human lymphocytes (CEM) as well as murine leukemia (1.1210)
cells. All assays were performed in 96-well microtiter plates.
To each well (5-7.5) x 10* tumor cells were added and vary-
ing concentrations of the test compounds ranging from 250,
50, 10, 2, 0.4, to 0.08 wM. The tumor cells were allowed then
to proliferate at 37°C in a humidified CO;-controlled atmo-
sphere. To obtain their optimal growth curves this is for 2 days
of the murine leukemia (1.1210) cells and for 3 days for the
human lymphocytic (CEM) cells and the human cervix carci-
noma (Hel.a) cells. At the end of the incubation period, the cells
were counted in a Coulter counter. The 1Csy (50% inhibitory
concentration) was defined as the concentration of the com-
pound that inhibited cell proliferation by 50%. Experiments were
repeated at least three times and these data are presented in
Table 1.

Results and Discussion

Herein, we describe the synthesis of C8-alkynyl adenine pyra-
nonucleosides and present their biological properties. The
starting material of our synthesis was the commercially avail-
able per-O-acetylated D-glucose 1 which upon coupling, via
two-step Vorbriiggen method (Vorbriiggen and Hofle, 1981),

TABLE 1 | Cytostatic activity of the compounds against tumor cell (L1210,
CEM, and HelLa) proliferation.

Compound IG5, (M)

L1210 CEM HelLa
4e 29400 12+02 30+07
5a >250 >250 >250
5b >250 >250 >250
5¢ >250 >250 >250
5d >250 >250 =250
I} 59455 42408 104+ 3.0
5-Fluorouracil 0.33+ 017 18+5 0.54 £ 012

250% inhibitory concentration or compound concentration required to inhibit tumor cell
proffferation by 50%.
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with N®-benzoyl adenine, gave selectively the N9-isomeric
adenine nucleoside 2, under thermodynamically controlled con-
ditions (SnCly/CH3CN, reflux). Trans rule was followed (Baker,
1957) and the B-configured nucleoside 2 was solely obtained as
deduced from 'H NMR vicinal coupling data (J; » = 9.4 Hz).
Since halogenated C8-purine nucleosides have proven use-
ful intermediates for the efficient preparation of their cor-
responding C8-alkynyl derivatives (Agrofoglio et al., 2003),
the adenine nucleoside 2 was directly brominated after treat-
ment with Bry/AcOH/AcONa (Holmes and Robins, 1964),
affording the 8-bromo analog 3, in approximately 60% yield
after aqueous work-up and flash chromatography. The posi-
tion of substitution of the bromine atom was further con-
firmed by the absence of the characteristic sharp absorption
peak at 8.22 ppm due to H-8 of nucleoside 2, while the
syn conformation for adenine was induced due to the bulky
bromo substituent at C8 position (Sarma et al., 1974). 8-Alkynyl

adenine nucleosides 4 were accessed, through Sonogashira
cross-coupling reaction of intermediate 3 with several termi-
nal acetylenes, under microwave irradiation (200 W) (Figure 1).
In a typical experiment, an effective catalyst (Pd(PPhj)s)/co-
catalyst (Cul) combination proved to be (1:1) ratio (Meneni
et al, 2007) affording 4a-e, in satisfactory yields (50-66%).
To provide a detailed structure-activity relationship studies,
diverse alkyne substituents R were selected which include lin-
ear alkyl chains (4a, R = n-pentyl), aromatic rings (4b, R =
phenyl, 4c, R = p-tolyl) and pyridine moieties (4d, R = 3-
pyridyl, 4e, R = 2-pyridyl). Finally, total deprotection of 4a-e
by the action of saturated methanolic ammonia afforded only
the target derivatives 5a-d, while attempts to remove all pro-
tecting groups from 4e either with sodium methoxide (Bozé
et al., 1998) or potassium carbonate-methanol (Plattner et al.,
1972) resulted in a mixture of intractable and inseparable
materials.

NS-BzAde, HMDS,

OAc e E e

1 CH3CN, SnCly 2

FIGURE 1 | Synthesis of C8-alkynyl adenine glucopyranonucleosides.

N A
OA ”/ %
C N =
(o] 0 N
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OAc
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R-C=CH
o B R N N_ 4,
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% OH N s OAc N
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‘ OH OAc
% — Sa-d \\ 4a-e \\
e 1y
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FIGURE 2 | Synthesis of 8-phenylethynyl-adenine.
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Based on the promising cytotoxic activity profile of our
prior synthesized C5-phenylethynyl uracil glucopyranonucleo-
side (Dimopoulou et al,, 2013) and in order to explore the
impact of the glycosidic part on the biological activity as
well as the potential inhibitory effects of adenine moiety, we
sought to introduce phenylacetylene substituent in 8-position
of adenine itself. Therefore, we investigated the develop-
ment of the efficient Sonogashira alkynylation protocol for
the cross-coupling of commercially available 8-bromoadenine
(I) with phenylacetylene under microwave irradiation (200 W)
(Figure 2). 8-Bromoadenine (I) was mixed with anhydrous
DME, phenylacetylene, triethylamine, Pd(PPhs)s, Cul, irradi-
ated with microwaves for 6 min at 60°C and after remov-
ing volatiles in vacuo, the solid residue was purified by
flash chromatography to provide compound II, in acceptable
yield (40%).

Cytostatic Activity

The cytostatic activity of the novel C8-modified adenine pyra-
nonucleosides 4e, 5a-d as well as 8-phenylethynyl-adenine (II)
was determined against murine leukemia (1.1210), human lym-
phocyte (CEM) and human cervix carcinoma (HeLa) cell cul-
tures (Table 1). Compounds 4e and II were less cytostatic than
5-fluorouracil (almost an order of magnitude) against murine
leukemia (L1210) and human cervix carcinoma (HelLa) cells,
while the same compounds proved to be more active than 5-
fluorouracil against human lymphocyte (CEM) cells.
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(C5-Modified Pyrimidine Pyranonucleosides

Abstract

CS-arylalkynyl glucopyranonucleosides 3, 5 and -3'-C-trifluoromethyl-f-D-
allopyranonucleosides of uracil 13, were synthesized using the one-step Sonogashira
reaction under microwave irradiation and subsequent deprotection. Hydrogenation of
acetylated 2a,e.i,j,k,n with NiCl; and NaBH4, gave (C5-phenylethenyl 6n and C5-
arylethyl 8a,e,i,j,k uracil pyranonucleosides, which upon deacetylation afforded the
unprotected pyranonucleosides 7n and 9a,e,i,j k, respectively. The newly synthesized

compounds were evaluated for their potential cytostatic activities in cell culture.
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1. INTRODUCTION

Modified pyrimidines is a very important pharmacophore core of naturally
occurring and synthetic bioactive compounds, interacting with the synthesis and
function of nucleic acids, interfering with biosynthetic pathways and competing for
the same binding sites of naturally occurring pyrimidines [1]. Among them, alkynyl
modified uridines exhibited significant antiviral [2-4] and anticancer activities [4],
such as 5-ethynyl-2'-deoxyuridine, which proved to be the most potent inhibitor
against MCF-7 and MDA-MB-231 human breast cancer cells (ICso 0.4 + 0.3 4M and
44 + 04 uM, respectively), while internal aromatic-substituted alkyne p-
tolylethynyl-2"-deoxyuridine showed high potency with MCF-7 (ICs0 0.9 + 0.2 uM),
comparable to S-fluorouracil and Cisplatin [5].

The last decades, nucleosides containing pyranosyl rings instead of furanosyl
ones have been chosen, due to their resistance to hydrolysis, since glycosidic bond
cleavage is a frequently encountered degradative pathway of furanonucleosides. In
our continuing efforts to investigate biologically active pyranonucleosides, we have
previously reported various modifications on their sugar and base entities, which
exhibited interesting antitumor [6,7], antiviral [8,9], antioxidant [10] and
antimicrobial ~ [11]  properties. Among  them, C5-phenylethynyluracil
glucopyranonucleoside [12] showed appreciable cytotoxic activity (ICso of 5.2-6.2
uM), comparable to S-fluorouracil, while 3 -C-trifluoromethyl allopyranonucleoside
of 5- fluorouracil [13] proved to be cytostatic against L1210 and HeLa cell lines.

In view of the above observations and considering that substituted benzenes
bind stronger on the hydrogen bonding capacity of stacked DNA/RNA bases [14,15],
it was of interest to design and synthesize a novel class of ('S-alkynyl pyrimidine
pyranonucleosides bearing substituted benzene rings as well as polycyclic aromatic
hydrocarbon. Thus, we performed the synthesis and biological evaluation of (5-
arylalkynyl uracil pyranonucleosides bearing D-glucose and 3'-C-trifluoromethyl-D-
allose as sugar moiety. Aiming at more detailed structure-activity relationship studies,
the aromatic ring was substituted with halogens (fluoro, chloro, bromo), methyl group
(CH3), methoxy group (OCH3) and location (ortho, meta, para) of the aromatic ring,

as well as 6-methoxynaphthalene moiety.
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2. RESULTS AND DISCUSSION
2.1Chemistry

The synthetic strategy of the present study is depicted in Scheme 1. The new series of
(CS-substituted uracil pyranonucleosides was synthesized under microwave irridiation
via Sonogashira coupling reaction between the known nucleoside 1 [16] with several
acetylenes. To provide a starting position for more detailed structure-activity
relationship studies, diverse alkyne substituents R were selected, which include
anaromatic ring (2n, R = H), substituted with halogens (2a, R = 2-fluoro, 2b, R = 3-
fluoro, 2¢, R = 3 4-difluoro, 2d, R = 3,5-difluoro, 2e, R = 2-chloro, 2f, R = 3-chloro,
2g, R = 4-bromo), linear (2h, R = 4-methyl, 2i, R = 2,5-dimethyl, 2j, R = 2,4,5-
trimethyl), alkoxy (2k, R = 3,4,5-trimethoxy, 21, R = 4-methoxy, 2m, R = 4-methoxy,
2-methyl), and polycyclic aromatic hydrocarbon substituted with alkoxy (4, R = 6-
methoxynaphthalene). Briefly, to a solution of 1 (0.18 mmol) in dry DMF (1.0 mL),
and (0.36 mmol) Et3N (as base) under nitrogen atmosphere were added (0.018 mmol)
Pd(PPh3)4 (as catalyst), (0.018 mmol) Cul (as co-catalyst), the appropriate alkyne
(0.54 mmol) and the reaction mixture was microwave irradiated at S0°C for 5 min [5].
After removing volatiles in vacuo, the solid residues were purified by flash
chromatography to provide 2 and 4 as pure compounds, which upon the action of
saturated methanolic ammonia the target derivatives 3 and § were afforded, in fair to
excellent yields (62-96%).

Among the nucleosides tested compounds 2a, 2e, 2i and 2j proved to be the most
cytotoxic (ICso 18-42 uM) against the murine leukemia L1210, the human lymphocyte
CEM, and the human cervix carcinoma HeLa cells (Table 1).

The aforementioned data combined with the importance of 3,4,5-trimethoxy
substituted ring and the cis double bond of the known anticancer agent
compretastantin [17,18], prompted us to explore whether a cis configured double
bond, between the aryl ring and uracil moiety could lead to nucleosides with enhanced
biological properties. When the target compounds 2a, 2e, 2i, 2j, 2k and 2n were
treated with NiCl, and NaBHj4 at -78 °C [19], only the (Z)-alkene 6n was obtained in
acceptable yield (42%), while the fully saturated analogues 8a,e,i,j, k were isolated
from the reaction mixture. All attempts, using either P-2 nickel catalyst [20] or
NaBH4/Ni(OAc); 4H20 in mixed solvent (THF/MeOH 1:1) [21] or Zn powder, AcOH
in mixed solvent (THF/MeOH 10:1) [22] or Zn(Cu/Ag)/TMSCI and triethysilane
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(Et3SiH) [23] or Lindlar catalyst with quinoline in acetone [24], resulted in intractable
materials. The "H NMR spectra of nucleoside 6n revealed a vinylic coupling constant
of 12.2 Hz at 300-MHz resolution, which was consistent with the cis geometry [24].
This was firmly established via two-dimensional NOESY experiments, since it was
observed a cross peak between the acetyl group attached at 6'-C and the protons of
phenyl group.

Finaly, as an extension of the current study, we similarly modified the base entity of
previously reported sugar-modified highly cytotoxic analogue ie 3'-C-
trifluoromethyl-#-D-allopyranonucleoside [13]. Our synthetic route to the target
compounds (CS-arylalkynyl-3"-C-trifluoromethyl-f-D-allopyranonucleosides (13a-e),
is shown in Scheme 2. The protected 1-(2,4,6-tri-O-acetyl-3 -C-trifluoromethyl-f-D-
allopyranosyl) nucleoside of 5-iodouracil (11), was obtained upon condensation of
1,2,4,6-tetra-O-acetyl-3-C-trifluoromethyl-f-D-allopyranose (10) [13] with silylated
5-iodouracil, in the presence of trimethylsilyltrifluoromethane-sulfonate in refluxing
acetonitrile. The large coupling constans between protons H-1"and H-2" (Ji'2- = 9.2
Hz) revealed the pf-configuration of the sugar moiety. Using the same one-pot
Sonogashira protocol, the novel arylalkynyl trifluoromethyl derivatives 12a-e were
successfully obtained, in very good yields (79-83%). Deacetylation of 6n, 8a,e.i,j k
and 12a-e with sodium methoxide (MeONa) in dry methanol furnished the target
products 7n, 9a,e.i,j,k and 13a-e respectively, in satisfying yields (75-89%).

2.2 Biological evaluation

The cytostatic activity of the novel ('S-modified pyrimidine pyranonucleosides (2, 3,
4,5, 6n, 7n, 8 9, 12, 13) was determined against murine leukemia (L.1210), human
lymphocyte (CEM) and human cervix carcinoma (HeLa) cell cultures (Table 1).
Cytostatic activities of compounds tested, were compared with those of 5-fluorouracil
(5-FU). Compounds 2a,e,i,j and 12¢,d were less cytostatic than 5-fluorouracil on
murine leukemia (L1210) (ICso: 21-37 uM), and human cervix carcinoma (HeLa)
cells (ICso: 20-41 uM) , while the same compounds proved to be active like 5-
fluorouracil on human lymphocyte (CEM) cells (ICso: 18-42 uM). The series of C5-
phenylethenyl 6n, 7n (ICso: 88-250 uM), and (C5-arylethyl uracil pyranonucleosides
8a,e,i,j,k (ICso: 62-250 uM), and 9a.eijk (ICso: 103-250 uM), were devoid of

significant cytostatic activity.

Institutional Repository - Library & Information Centre - University of Thessaly

EreSle B EFites \ithout ttﬁ@n?éés%]g%%)? purchasing novaPDF printer (http://www.novapdf.com)




(C5-Modified Pyrimidine Pyranonucleosides

3. EXPERIMENTAL SECTION
3. 1. General Methods

Thin layer chromatography (TLC) was performed on Merck precoated 60F254 plates.
Reactions were monitored by TLC on silica gel, with detection by UV light (254 nm)
or by charring with sulfuric acid. Flash column chromatography was performed using
silica gel (240-400 mesh, Merck). '"H and *C NMR spectra were obtained at room
temperature with a Bruker 300 spectrometer at 300 and 75.5 MHz, respectively using
chloroform-d (CDCl3), methanol-ds (CD30D) and dimethylsulfoxide-ds (DMSO-db)
with internal tetramethylsilane (TMS). The 'H assignments were based on 'H -'H
NOESY experiments executed using standard Varian software. Chemical shifts (J)
were given in ppm measured downfield from TMS, and spin-spin coupling constants
are in Hz. Mass spectra were obtained on a ThermoQuest Finnigan AQA Mass
Spectrometer (electrospray ionization). Optical rotations were measured using an
Autopol I polarimeter and UV-Vis spectra were recorded on a PG T70 UV-VIS
spectrometer. Acetonitrile (CH3CN) was distilled from calcium hydride and stored
over 3A molecular sieves. N,N-Dimethylformamide (DMF) was stored over 3A
molecular sieves. All reactions sensitive to oxygen or moisture were carried out under
nitrogen atmosphere using oven-dried glassware. All microwave irradiation
experiments were carried out in a dedicated CEM-Explorer and CEM Discover
monomode microwave apparatus, operating at a frequency of 2.45 GHz with
continuous irradiation power from O to 300 W with utilization of the standard
absorbance level of 300 W maximum power. The reactions were carried out in 10-mL
glass tubes, sealed with a Teflon septum and placed in the microwave cavity. Initially,
microwave irradiation of required watts was used, and the temperature was ramped
from room temperature to the desired temperature. Once this was reached the reaction
mixture was held at this temperature for the required time. The reaction mixture was
continuously stirred during the reaction. The temperature was measured with an IR
sensor on the outer surface of the process vial. After the irradiation period, gas jet

cooling rapidly cooled the reaction vessel to ambient temperature.
3.2 Antiproliferative assay

Compounds 2-5, 6n, 7n, 8, 9, 12 and 13, were evaluated for their cytostatic activity

against human cervix carcinoma (HeLa) cells, human lymphocytes (CEM) as well as
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murine leukemia (L1210) cells. All assays were performed in 96-well microtiter
plates. To each well (5-7.5) x 10* tumor cells were added and varying concentrations
of the test compounds ranging from 250, 50, 10, 2, 0.4 to 0.08 M. The tumor cells
were allowed then to proliferate at 37 °C in a humidified COz-controlled atmosphere.
To obtain their optimal growth curves this is for 2 days of the murine leukemia
(L1210) cells and for 3 days for the human lymphocytic (CEM) cells and the human
cervix carcinoma (HeLa) cells. At the end of the incubation period, the cells were
counted in a Coulter counter. The ICso (50% inhibitory concentration) was defined as
the concentration of the compound that inhibited cell proliferation by 50%.

Experiments were repeated at least three times and these data are presented in Table

1.

3.3 General procedure for the preparation of C5-alkynyl uracil pyranonucleosides
2a-n, 4

The appropriate alkynes (0.54 mmol), Pd(PPhs)s (21 mg, 0.018 mmol), Cul (3.5 mg,
0.018 mmol), triethylamine(50 pl, 0.36 mmol) and 1-(2°,3",4",6 -tetra-O-acetyl-f-D-
glucopyranosyl)S-iodouracil (1) (100 mg, 0.18 mmol) were irradiated in a microwave
(200 Watt), in 1.0 mL of anhydrous DMF for 5 minutes at 50°C [5]. The reaction
mixture was concentrated under reduced pressure and the crude residue was purified
by flash chromatography on silica gel. The purified material was dried in vacuo to

afford the corresponding derivatives 2a-n and 4 in 61-94% yields, as colorless foams.
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Spectral Data

3.3.1. 1-(27,3",4",6 -Tetra-O-acetyl-f-D-glucopyranosyl)-5-[(2-
fluorophenyl)ethynyl Juracil (2a)

70 mg, 78%; [a]p?? = - 2° (¢ 0.19, CHCL3); R¢ = 0.19 (EtOAc/ Hexane 5:5); Amax 306
nm (g 8321); '"H NMR (300 MHz CDCl3): 6 8.42 (br s, 1H, NH), 7.69 (s, 1H, H-6),
7.55-7.52 (m, 1H, ArH), 7.36-7.31 (m, 1H, ArH), 7.15-7.07 (m, 2H, ArH), 5.87 (d,
1H, Ji2 = 9.4 Hz, H-1"), 5.41 (t, 1H, J= 9.4 Hz, H-3"), 5.21-5.14 (m, 2H, H-2", H-
4%, 4.30 (dd, 1H, Js-6a = 5.0 Hz, Joa-eb- = 12.7 Hz, H-62"), 4.17 (dd, 1H, J5-sp- = 1.7
Hz, H-6b"), 3.96-3.93 (m, 1H, H-57), 2.12, 2.06, 2.03, 2.02 (4s, 12H, 40Ac); 13C
NMR (75.5 MHz, CDCL3):  170.60, 169.73, 169.50, 169.34, 159.93, 149.00, 141.49,
133.68, 130.66, 130.60, 123.99, 115.63, 115.46, 101.73, 87.87, 80.67, 75.15, 72.51,
69.80, 67.67, 61.55, 20.70, 20.50, 20.48, 20.31; Mass (M+H)": 561.16; Anal. Calcd.
for C2sH2sFN2O11: C, 55.72; H, 4.50; N, 5.00; F, 3.39 % Found: C, 55.53; H, 4.58; N,
535: F, 3.15%.

3.3.2 1-(27,3",4",6 -Tetra-O-acetyl-f-D-glucopyranosyl)-5-[(3-
fluorophenyl)ethynyl Juracil (2b)

95 mg, 94%; [a]p*? = - 4° (¢ 0.16, CHCl3); R¢ = 0.45 (EtOAc/ Hexane 7:3); hmax 306
nm (g 16361); 'H NMR (300 MHz, CDCl): 4 8.93 (br s, 1H, NH), 7.67 (s, 1H, H-6),
731-729 (m, 2H, ArH), 7.24-7.22 (m, 1H, ArH), 7.08-7.03 (m, 1H, ArH), 5.90 (d,
IH, Ji-2 = 9.4 Hz, H-1"), 542 (t, 1H, J = 9.4 Hz, H-3"), 5.21-5.14 (m, 2H, H-2", H-
47, 431 (dd, 1H, Js-ca' = 5.2 Hz, Jea-sy = 12.7 Hz, H-6a"), 4.15 (dd, 1H, Js-q' = 1.7
Hz, 1H, H-6b"), 3.98-3.95 (m, 1H, H-5"), 2.10, 2.06, 2.02, 2.01 (4s, 12H, 40Ac); °C
NMR (75.5 MHz, CDCls): 6 170.46, 169.70, 169.56, 169.37, 160.22, 149.11, 14147,
129.89, 127.66, 12415, 118.57. 11625, 101.61, 93.14, 80.57, 75.11, 72.49, 69.73,
67.68, 61.61, 20.68, 20.47, 20.44, 20.28; Mass (M+H)": 561.12; Anal. Calcd. for
Ca6HasFN2O11: C, 55.72; H, 4.50; N, 5.00; F, 3.39 % Found: C, 55.63: H, 4.48; N,
5.15. F. 3.35%.

3.3.3 1-(27,3",4",6 -Tetra-O-acetyl-p-D-glucopyranosyl)-5-{(3,4-
difluorophenyl)ethynyl Juracil (2¢)

64 mg, 61%; [a]p?? = - 4° (¢ 0.15, CHCIL3); R¢ = 0.30 (EtOAc/ Hexane 6:4); Amax 305
nm (¢ 13197); 'H NMR (300 MHz, CDCl3): 6 8.59 (br s, 1H, NH), 7.66 (s, 1H, H-6),
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7.38-7.28 (m, 2H, ArH), 7.16-7.11 (m, 1H, ArH), 5.88 (d, 1H, Ji2- = 9.4 Hz, H-1"),
5.41 (t, 1H, J = 9.5 Hz, H-3"), 5.20-5.14 (m, 2H, H-2', H-4"), 431 (dd, 1H, J5-a =
5.2 Hz, Jeasb' = 12.7 Hz, H-6a"), 4.15 (dd, 1H, Js-sp- = 1.9 Hz, H-6b"), 3.97-3.94 (m,
1H, H-5"), 2.11, 2.06, 2.02, 2.01 (4s, 12H, 40Ac); *C NMR (75.5 MHz, CDCl3): ¢
170.43, 169.68, 169.58, 169.37, 160.02, 151.85, 148.97, 141.48, 128.50, 120.77,
120.63, 117.63, 101.47, 92.27, 80.62, 79.92, 75.20, 72.47, 69.75, 67.69, 61.63, 20.71,
20.49, 20.46, 20.30; Mass (M+H)": 579.11; Anal. Calcd. for CasH24F2N2011: C,
53.98; H, 4.18; N, 4.84; F, 6.57% Found: C, 53.83; H, 4.35; N, 4.95; F, 6.77%.

3.3.4 127,346 -Tetra-O-acetyl-p-D-glucopyranosyl)-5-{(3,5-
difluorophenyl)ethynyl Juracil (2d)

64 mg, 61%; [a]p?? = - 6° (¢ 0.25, CHCL3); R¢ = 0.30 (EtOAc/ Hexane 6:4); Amax 305
nm (g 11302); 'H NMR (300 MHz, CDCls): J 8.48 (br s, 1H, NH), 7.68 (s, 1H, H-6),
7.06-7.02 (m, 2H, ArH), 6.84-6.80 (m, 1H, ArH), 5.87 (d, 1H, Ji-2>- = 9.4 Hz, H-1"),
541 (t, 1H, J= 9.5 Hz, H-3"), 5.22-5.13 (m, 2H, H-2", H-4"), 4.31 (dd, 1H, J5-6a =
5.2 Hz, Jowo' = 12.7 Hz, H-62"), 4.16 (dd, 1H, Js-e» = 1.6 Hz, H-6b"), 3.99-3.94 (m,
1H, H-5"), 2.11, 2.06, 2.03, 2.02 (4s, 12H, 40Ac); °C NMR (75.5 MHz, CDCl3): ¢
170.44, 169.68, 169.59, 169.36, 159.82, 148.89, 141.88, 114.81, 114.59, 105.03,
101.21, 92.10, 81.37, 80.65, 75.23, 72.45, 69.77, 67.67, 61.61, 20.71, 20.49, 20.46,
20.30; Mass (M+H)": 579.11; Anal. Calcd. for CasH24F2N2O11: C, 53.98; H, 4.18; N,
4.84:F, 6.57% Found: C, 53.63: H, 4.48: N, 5.05; F, 6.41%.

3.3.5 1-(27,3",4",6 -Tetra-O-acetyl-f-D-glucopyranosyl)-5-[(2-
chlorophenyl)ethynyl Juracil (2e)

73 mg, 72%; [a]p** = - 2° (¢ 0.13, CHCl3); R¢ = 0.26 (EtOAc/ Hexane 5:5); Amax 308
nm (g 14286); 'H NMR (300 MHz CDCls): 4 8.50 (br s, 1H, NH), 7.68 (s, 1H, H-6),
758 (dd, 1H, J= 7.5 Hz, J = 1.4 Hz, ArH),7.42 (d, 1H, J = 7.8 Hz, ArH), 7.29 (dd,
IH,J=7.6Hz J=15Hz, AtH), 7.23 (d, 1H, J= 7.5 Hz, ArH), 5.89 (d, 1H, Ji-2 =
9.4 Hz, H-17), 541 (t, 1H, J= 9.4 Hz, H-3"), 5.21-5.16 (m, 2H, H-2", H-4"), 4.29 (dd,
IH, Jscu = 5.0 Hz, Jsagy = 12.7 Hz, H-6a"), 4.17 (d, 1H, Js-q = 1.5 Hz, H-6b"),
3.96-3.93 (m, 1H, H-57), 2.1, 2.06, 2.03, 2.02 (4s, 12H, 40Ac), *C NMR (75.5
MHz, CDCly): 6 170.48, 169.72, 169.50, 169.36, 159.88. 149.01, 14143, 135.92,
133.56, 129.83, 12930, 126.47. 12234, 101.77, 91.17, 8437, 80.65, 75.11, 72.50,
69.73, 67.62, 61.52, 20.70, 20.50, 20.47, 20.31; Mass (M+H)": 577.12; Anal. Calcd.
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for Ca6HasCIN2O11: C, 54.13; H, 4.37; N, 4.86; Cl, 6.15% Found: C, 54.03; H, 4.48;
N, 4.95: Cl, 6.20%.

3.3.6 1-(27,3",4",6 -Tetra-O-acetyl-f-D-glucopyranosyl)-5-[(3-
chlorophenyl)ethynyl Juracil (2f)

50 mg, 75%; [a]p?? = - 38° (c 0.40, CHCl3); R¢= 0.14 (EtOAc/ Hexane 5:5); Amax 308
nm (g 16050); 'H NMR (300 MHz, CDCls): 6 8.47 (br s, 1H, NH), 7.67 (s, 1H, H-6),
7.53-7.27 (m, 4H, ArH), 5.87 (d, 1H, J12- = 9.4 Hz, H-1), 5.41 (¢, 1H, /= 9.4 Hz, H-
3%), 5.22-5.13 (m, 2H, H-2", H-4"), 431 (dd, 1H, Js-6a = 5.2 Hz, Jea-e»- = 12.7 Hz, H-
6a’), 4.15 (d, 1H, Js- = 1.7 Hz, H-6b"), 3.97-3.92 (m, 1H, H-5"), 2.12, 2.06, 2.03,
2.02 (4s, 12H, 40Ac); 1*C NMR (75.5 MHz, CDCL): § 170.46, 169.70, 169.55,
169.36, 160.02, 149.01, 141.47, 134.21, 131.58, 129.84, 129.57, 129.09, 124.00,
101.60, 93.00, 80.62, 75.18, 72.50, 69.74, 67.69, 61.62, 20.71, 20.49, 20.46, 20.30;
Mass (M+H)": 577.09; Anal. Calcd. for C2sH25CIN2O11: C, 54.13; H, 4.37; N, 4.86;
Cl. 6.15% Found: C, 54.23: H, 4.18: N, 4.65: Cl. 6.37%.

3.3.7 1-(27,3",4",6 -Tetra-O-acetyl-f-D-glucopyranosyl)-5- [ (4-
bromophenyl)ethynyl Juracil (2g)

87 mg, 78%; [a]p** = - 18° (c 0.40, CHCl3); R¢= 0.19 (EtOAc/ Hexane 5:5); Amax 308
nm (g 18050); 'H NMR (300 MHz CDCls):  8.48 (br s, 1H, NH), 7.65 (s, 1H, H-6),
748 (d, 2H, J = 8.4 Hz, ArH), 7.39 (d, 2H, J = 8.4 Hz, ArH), 5.87 (d, 1H, J1-2- = 9.4
Hz, H-17), 5.41 (t, 1H, J= 9.5 Hz, H-3"), 5.20-5.13 (m, 2H, H-2", H-4"), 431 (dd, 1H,
Js6a- = 5.2 Hz, Joa-go: = 12.7 Hz, H-62"), 4.15 (dd, 1H, Js-eo = 1.6 Hz, H-6b"), 3.97-
3.94 (m, 1H, H-5), 2.11, 2.06, 2.02, 2.01 (4s, 12H, 40Ac): *C NMR (75.5 MHz,
CDCly): § 170.44, 169.68, 169.55, 169.36, 159.97, 148.97, 141.24, 133.15, 131.66,
123.21, 121.26, 101.77, 93.46, 80.63, 80.51, 75.19, 72.51, 69.75, 67.70, 61.63, 20.71,
20.49, 20.46, 20.30; Mass (M+H)": 621.08; Anal. Calcd. for CasHpsBrN2O11: C
50.25; H, 4.06; N, 4.51: Br, 12.86% Found: C, 50.13; H, 4.18: N, 4.65: Br, 12.67%.

2

3.3.8 1-(27,3",4",6 -Tetra-O-acetyl-f-D-glucopyranosyl)-5- [ (4-
methylphenyl)ethynyl Juracil (2h)

75 mg, 78%; [a]p?* = - 16° (¢ 0.28, CHCl3); R¢= 0.15 (EtOAc/ Hexane 5:5); Amax 311
nm (e 18521); "H NMR (300 MHz CDCl3): 6 8.49 (br s , 1H, NH), 7.63 (s, 1H, H-6),
7.43 (d, 2H, J = 8.0 Hz, ArH), 7.15 (d, 2H, J = 8.0 Hz, ArH), 5.88 (d, 1H, i = 9.4
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Hz, H-1"), 5.40 (t, 1H, J= 9.4 Hz, H-3"), 5.21-5.14 (m, 2H, H-2', H-4"), 4.30 (dd, 1H,
Jsa-= 5.1 Hz, Joaeb- = 12.7 Hz, H-62"), 4.15-4.13 (m, 1H, H-6b"), 3.96-3.93 (m, 1H,
H-57), 2.36 (s, 3H, CHs), 2.11, 2.06, 2.02, 2.01 (4s, 12H, 40Ac); 3C NMR (75.5
MHz, CDCls): & 170.47, 169.72, 169.48, 169.36, 160.18, 149.07, 140.71, 139.07,
131.68, 129.09, 119.20, 102.24, 94.81, 80.60, 78.66, 75.13, 72.56, 69.71, 67.69,
61.61, 21.53, 20.71, 20.50, 20.47, 20.31; Mass (M+H)": 557.16; Anal. Calcd. for
C27H2sN2011: C, 58.27; H, 5.07; N, 5.03%. Found: C, 58.57; H, 5.17; N, 4.87%.

3.3.9 1-(27,3",4",6 -Tetra-O-acetyl-p-D-glucopyranosyl)-5-{(2,5-
dimethylphenyl)ethynylJuracil (2i)

80 mg, 78%; [a]p?? = - 22° (¢ 0.40, CHCL3); R¢= 0.24 (EtOAc/ Hexane 5:5); Amax 315
nm (g 11553); 'H NMR (300 MHz CDCls):  8.60 (br s, 1H, NH), 7.61 (s, 1H, H-6),
732 (s, 1H, ArH), 7.10 (d, 1H, J = 7.8 Hz, ArH), 7.05 (d, 1H, J = 7.8 Hz, ArH), 5.89
(d, 1H, Ji2 = 9.5 Hz, H-1"), 5.41 (¢, 1H, J = 9.5 Hz, H-3"), 5.22-5.15 (m, 2H, H-2,
H-4"), 4.30 (dd, 1H, Js-6a = 5.1 Hz, Joasp' = 12.7 Hz, H-6a"), 4.16 (dd, 1H, Js-ep =
1.8 Hz, H-6b"), 3.97-3.93 (m, 1H, H-5"), 2.47, 230 (2s, 6H, 2 x CHa), 2.11, 2.06,
2.03, 2.02 (4s, 12H, 40Ac): 3C NMR (75.5 MHz, CDCls): 6 170.47, 169.72, 169.48,
169.39, 160.22, 149.19, 14025, 137.46, 134.99, 132.39, 129.76, 12937, 12181,
102.44, 94.04, 82.65, 80.56, 75.08, 72.58, 69.63, 67.67, 61.59, 20.70, 20.50, 20.47,
20.31, 20.20; Mass (M+H)": 571.19; Anal. Calcd. for C2sH30N2011: C, 58.94; H, 5.30;
N, 4.91% Found: C, 58.77: H, 5.42: N, 4.60%.

3.3.10 1-(27,3",4",6 -Tetra-O-acetyl-p-D-glucopyranosyl)-5-[(2,4,5-
trimethylphenyl)ethynyl Juracil (2j)

80 mg, 78%; [a]p** = - 30° (c 0.40, CHCl3); R¢= 0.19 (EtOAc/ Hexane 5:5); Amax 320
nm (g 13770); "H NMR (300 MHz, CDCl3):  8.55 (br s, 1H, NH), 7.59 (s, 1H, H-6),
7.27 (s, 1H, ArH), 7.00 (s, 1H, ArH), 5.88 (d, 1H, Ji- = 9.4 Hz, H-1"), 5.41 (t, 1H, J
~ 95 Hz, H-3"), 5.22-5.15 (m, 2H, H-2", H-4"), 430 (dd, 1H, J5s' = 5.1 Hz, Jea 60 =
12.7 Hz, H-6a"), 4.16 (dd, 1H, Js-q' = 1.8 Hz, H-6b"), 3.96-3.93 (m, 1H, H-5), 2.44,
223,220 (3s, 9H, 3 x CHa), 2.11, 2.06, 2.02, 2.01 (4s, 12H, 40Ac); *C NMR (75.5
MHz, CDCly): 6 170.48, 169.73, 169.46, 169.38, 16025, 149.19, 139.98, 137.83,
13779, 133.70, 132.88, 130.89, 119.21, 102.62, 94.22, 82.04, 80.56, 75.07, 72.60,
69.63, 67.68, 61.59, 20.70, 20.50, 2047, 20.31, 20.07, 19.71, 18.99: Mass (M+H)"
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585.19; Anal. Calcd. for C20H32N2011: C, 59.58; H, 5.52; N, 4.79%. Found: C, 59.77,
H, 5.22; N, 4.85%.

3.3.11 1-(27,3",4",6 -Tetra-O-acetyl-p-D-glucopyranosyl)-5-[(3,4,5-
trimethoxyphenyl)ethynyl Juracil (2k)

82 mg, 72%; [a]p?? = - 12° (¢ 0.20, CHCL); R¢= 0.18 (EtOAc/ Hexane 5:5); Amax 319
nm (g 15873); 'H NMR (300 MHz CDCls): 4 8.35 (br s, 1H, NH), 7.63 (s, 1H, H-6),
6.78 (s, 2H, ArH), 5.87 (d, 1H, Ji = 9.4 Hz, H-1"), 5.40 (t, 1H, J = 9.4 Hz, H-3"),
521-5.13 (m, 2H, H-2', H-4"), 431 (dd, 1H, Js-6a = 5.3 Hz, Jea-ep = 12.7 Hz, H-
6a’), 4.15 (dd, 1H, Js- = 1.4 Hz, H-6b"), 3.96-3.92 (m, 1H, H-5"), 3.87 (5, 9H, 3 x
OCHs), 2.11, 2.06, 2.02 (3s, 12H, 40Ac); 3C NMR (75.5 MHz, CDCLs): 6 170.43,
169.68, 169.55, 169.39, 160.26, 153.06, 149.05, 140.91, 117.18, 109.06, 102.00,
94.64, 80.57, 78.41, 75.14, 72.55, 69.71, 67.70, 61.65, 60.95, 56.20, 20.70, 20.48,
20.45, 20.30; Mass (M+H)": 633.19; Anal. Calcd. for C2oH3:N2014: C, 55.06; H, 5.10;
N, 4.43% Found: C, 55.27: H, 5.22: N, 4.12%.

3.3.12 1-(27,3",4",6 -Tetra-O-acetyl-f-D-glucopyranosyl)-5- [ (4-
methoxyphenyl)ethynyl Juracil (21)

80 mg, 78%; [a]p*? = - 8° (c 0.40, CHCI3); R¢ = 0.17 (EtOAc/ Hexane 5:5); Amax 320
nm (g 19720); 'H NMR (300 MHz CDCls): 4 8.59 (br s, 1H, NH), 7.62 (s, 1H, H-6),
7.47 (d, 2H, J = 8.7 Hz, ArH), 6.86 (d, 2H, J = 8.7 Hz, ArH), 5.88 (d, 1H, i = 9.4
Hz, H-17), 5.40 (t, 1H,J= 9.5 Hz, H-3"), 5.21-5.13 (m, 2H, H-2", H-4"), 430 (dd, 1H,
Jsca = 5.1 Hz, Joa-go = 12.7 Hz, H-62"), 4.13 (m, 1H, H-6b"), 3.96-3.92 (m, 1H, H-
5°),3.82 (s, 3H, OCH3), 2.11, 2.06, 2.02, 2.01 (4s, 12H, 40Ac); '>C NMR (75.5 MHz,
CDCL): 6 170.49, 169.73, 169.49, 16937, 160.31, 160.04, 149 10, 14048, 13332,
11434, 113.98. 102,35, 94.65, 80.56, 78.02. 75.10, 72.56, 69.69, 67.64, 61.61, 55.28,
20.72, 20.50, 20.47, 20.31; Mass (M+H)": 573.17; Anal. Caled. for Ca7HzsN2O12: C,
56.64: H, 4.93: N, 4.89% Found: C, 56.55: H, 4.87. N, 4.92%

3.3.13 1-(2',3" 4,6 -Tetra-O-acetyl-p-D-glucopyranosyl)-5-[ (4-methoxy, 2-
methylphenyl)ethynyl Juracil (2m)

100 mg, 94%; [a]p** = - 54° (c 0.40, CHCL); R¢ = 0.14 (EtOAc/ Hexane 5:5); Amax
325 nm (e 13330); "H NMR (300 MHz, CDCl3): 6 8.54 (br s , 1H, NH), 7.58 (s, 1H,
H-6), 7.41 (d, 1H, J = 8.5 Hz, ArH), 6.76 (d, 1H, J = 2.1 Hz, ArH), 6.71 (dd, 1H, J =
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2.4 Hz,J=85Hz, ArH), 5.88 (d, 1H, Ji2 = 9.4 Hz, H-1"), 5.41 (¢, 1H, J= 9.4 Hz,
H-3"), 5.22-5.15 (m, 2H, H-2", H-4"), 4.30 (dd, 1H, Jsa = 5.1 Hz, Jea-e» = 12.7 Hz,
H-6a"), 4.16 (dd, 1H, Js-e = 1.6 Hz, H-6b"), 3.96-3.93 (m, 1H, H-5"), 3.81 (s, 3H,
OCHz), 2.49 (s, 3H, CHz), 2.11, 2.06, 2.02, 2.01 (4s, 12H, 40Ac); 13C NMR (75.5
MHz, CDCls): 6 170.50, 169.72, 169.47, 169.38, 160.24, 159.98, 149.15, 142.52,
139.80, 133.34, 115.11, 114.37, 111.27, 102.65, 93.94, 81.67, 80.56, 75.08, 72.59,
69.62, 67.67, 61.59, 55.22, 21.01, 20.70, 20.50, 20.47, 20.32; Mass (M+H)": 587.17:
Anal. Calcd. for C2sH3oN2012: C, 57.34; H, 5.16; N, 4.78% Found: C, 57.55; H, 5.33;
N, 4.92%.

3.3.14 1-(27,3",4",6 -Tetra-O-acetyl-p-D-glucopyranosyl)-5-(phenylethynyl)uracil
(2n)

79 mg, 81%; [a]p*? = +2° (¢ 0.13, CHCl3); Re= 0.21 (EtOAc/ Hexane 5:5); Amax 262
nm (g 8990); 'H NMR (300 MHz CDCl3): 6 8.32 (br s, 1H, NH), 7.65 (s, 1H, H-6),
7.56-7.29 (m, SH, Ph), 5.88 (d, 1H, Ji> = 9.4 Hz, H-1"), 5.42 (¢, 1H, J=9.5 Hz, H-
3%), 5.24-5.13 (m, 2H, H-4", H-2"), 4.32 (dd, 1H, J5-6a= 5.0 Hz, Jea-o= 12.7 Hz, H-
6a’), 4.17-4.09 (m, 1H, H-6b"), 3.99-3.92 (m, 1H, H-5"), 2.11, 2.06, 2.02, (3s, 12H,
40Ac); 13C NMR (75.5 MHz, CDCL): 6 171.01, 170.58, 170.15, 169.92, 162.72,
151.02, 142.71, 133.09, 128.45, 127.9, 123.35, 101.01, 90.82, 86.45, 85.62, 76.03,
72.07, 71.04, 69.08, 62.04, 20.85, 20.46, 20.22, 20.05; Mass (M+H)": 543.15; Anal.
Calcd. for Co6Ha6N2011: C, 57.56; H, 4.83; N, 5.16% Found: C, 57.40; H, 4.72; N,
5.35%.

3.3.15 1-(27,3°,4",6 -Tetra-O-acetyl-f-D-glucopyranosyl)-5-[(6-
methoxynaphthalene)ethynyl Juracil (4)

67 mg, 61%; [a]p?? = - 6° (¢ 0.14, CHCL3); R¢ = 0.37 (EtOAc/ Hexane 5:5); Amax 322
nm (g 18553); 'H NMR (300 MHz CDCls):  8.18 (br s, 1H, NH), 8.00 (s, 1H, H-6),
7.73-7.10 (m, 6H, naphthalene), 5.88 (d, 1H, J1>-=9.4 Hz, H-1"), 541 (t, 1H, /=94
Hz, H-3'), 5.26-5.14 (m, 2H, H-2", H-4"), 431 (dd, 1H, J5-6a' = 5.1 Hz, Jea-ep = 12.7
Hz, H-62'), 4.18-4.13 (m, 1H, H-6b"), 3.98-3.95 (m, 1H, H-5"), 3.93 (s, 1H, OCHjs),
2.12, 2.06, 2.03 (3s, 12H, 40Ac); 1*C NMR (75.5 MHz, CDCls): § 169.72, 169.50,
169.36, 160.02, 157.86, 148.97, 140.74, 134.45 131.82, 129.47, 128.83, 126.84,
126.12, 119.52, 105.87, 102.27, 95.27, 80.66, 78.95, 75.19, 72.57, 69.73, 67.71,
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61.63, 5537, 20.74, 20.50, 20.32; Mass (M+H)": 623.17; Anal. Calcd. for
Ca1H30N2012: C, 59.81; H, 4.86: N, 4.50% Found: C, 59.67; H, 4.63; N, 4.72%.

3.4 General procedure for the preparation of unprotected CS-alkynyl uracil

pyranonucleosides 3a-n, 5

The protected nucleosides 2a-n, 4 (0.12 mmol), were treated with methanolic
ammonia (satured at 0 °C, 6.7 mL). The solution was stirred overnight at room
temperature and then evaporated under reduced pressure [25]. The residue was
purified by flash column chromatography to afford the unprotected derivatives 3a-n, 5

in 62-96% yields, as yellowish and white foams.
3.4.1 1-(B-D-Glucopyranosyl)-5-[ (2-fluorophenyl)ethynyl Juracil (3a)

30 mg, 67%; [a]p?? = - 3° (¢ 0.13, MeOH); R¢= 0.55 (CH2Cly/ MeOH 8:2); Amax 306
nm (g 1765);'"H NMR (300 MHz, DMSO-ds): J 11.77 (br s, 1H, NH), 8.21 (s, 1H, H-
6), 7.58-7.44 (m, 2H, ArH), 7.34-7.24 (m, 2H, ArH), 5.42, (d, 1H, J = 5.0 Hz, OH),
5.37(d, 1H, Ji-2' = 9.2 Hz, H-1"), 5.18 (d, 1H, J = 4.2 Hz, OH), 5.08 (d, 1H, J = 5.4
Hz, OH), 4.59 (t, 1H, J = 5.8 Hz, OH), 3.71 (dd, 1H, J5-¢a' = 5.1 Hz, Jeaso- = 11.1 Hz,
H-6a’), 3.54-3.44 (m, 2H, H-5", H-6b"), 3.30-3.20 (m, 3H, H-3', H-4", H-2");"*C
NMR (75.5 MHz, DMSO-ds): 6 160.97, 149.70, 145.22, 133.33, 130.94, 130.88,
124.75, 115.75, 115.59, 98.32, 86.96, 85.21, 82.78, 79.88, 76.48, 70.99, 69.15, 60.81;
Mass (M+H)": 393.11; Anal. Calcd. for C1gHi7FN2O7: C, 55.10; H, 4.37; N, 7.14, F,
4.84% Found: C, 55.07; H, 4.58; N, 7.00; F, 4.80%.

3.4.2 1-(B-D-Glucopyranosyl)-5-[(3-fluorophenyl)ethynyl Juracil (3b)

29 mg, 62%; [a]p?* = - 5° (¢ 0.26, MeOH); R¢ = 0.34 (CH2Clz/ MeOH 8:2); Amax 306
nm (g 11424);'"H NMR (300 MHz, DMSO-ds): 6 11.77( br s, 1H, NH), 8.21 (s, 1H, H-
6), 7.49-7.44 (m, 1H, ArH), 7.35-7.24 (m, 3H, ArH), 5.42 (d, 1H, J = 5.0 Hz, OH),
5.37(d, 1H, J1-2' = 9.2 Hz, H-1"), 5.20 (d, 1H, J = 3.6 Hz, OH), 5.00 (d, 1H, J=5.3
Hz, OH), 4.58 (t, 1H, J = 5.8 Hz, OH), 3.71 (dd, 1H, J5-6a" = 5.0 Hz, Jeasb- = 11.7 Hz,
H-6a’), 3.53-3.44 (m, 2H, H-5', H-6b"), 3.33-3.19 (m, 3H, H-3", H-4", H-2"); °C
NMR (75.5 MHz, DMSO-ds): ¢ 162.72, 160.97, 149.69, 14532, 130.84, 127.41,
124.28, 117.61, 115.78, 98.23, 90.63, 83.24, 82.71, 79.87, 76.47, 70.99, 69.19, 60.79;
Mass (M+H)": 393.09; Anal. Calcd. for C1gHi7FN2O7: C, 55.10; H, 4.37; N, 7.14, F,
4.84% Found: C, 55.22; H, 4.35; N, 6.95, F, 4.93%.
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3.4.3 1-(B-D-Glucopyranosyl)-5-[(3,4-difluorophenyl)ethynyl Juracil (3c)

29 mg, 78%; [a]p** = - 4° (¢ 0.15, MeOH); R¢= 0.13 (CH2Clo/ MeOH 9:1); Amax 305
nm (g 27021);'H NMR (300 MHz, DMSO-ds): § 11.75 ( br s, 1H, NH), 8.20 (s, 1H,
H-6), 7.62-7.35 (m, 3H, ArH), 5.42 (d, 1H, J = 5.0 Hz, OH), 5.37 (d, 1H, Ji-2- = 9.2
Hz, H-17), 5.21 (d, 1H, J= 4.3 Hz, OH), 5.10 (d, 1H, J= 5.5 Hz, OH), 4.59 (t, 1H, J =
5.8 Hz, OH), 3.71 (dd, 1H, Js-6a" = 5.3 Hz, Jeasp- = 10.8 Hz, H-6a"), 3.52-3.44 (m,
2H, H-5', H-6b"), 3.32-3.19 (m, 3H, H-3", H-4", H-2"); >*C NMR (75.5 MHz, DMSO-
ds): 6 160.96, 150.71, 149.69, 145.33, 128.68, 120.12, 119.98, 118.23, 98.16, 89.80,
82.81, 79.88, 76.47, 71.03, 69.20, 60.79; Mass (M+H)": 411.10; Anal. Calcd. for
CisHi6F2N2O7: C, 52.69; H, 3.93; N, 6.83; F, 9.26%. Found: C, 52.51; H, 4.10; N,
6.50; F, 9.33%.

3.4.4 1-(B-D-Glucopyranosyl)-5-(3,5-difluorophenyl)ethynyl Juracil (3d)

29 mg, 78%; [a]p** = - 7° (¢ 0.17, MeOH); R¢= 0.38 (CH2Clo/ MeOH 8:2); Amax 307
nm (g 25931); '"H NMR (300 MHz, DMSO-ds): 6 11.79 ( br s, 1H, NH), 8.24 (s, 1H,
H-6), 7.36-7.32 (m, 1H, ArH), 7.26-7.22 (m, 2H, ArH), 5.42 (d, 1H, J = 5.0 Hz, OH),
537 (d, 1H, Ji2 = 9.2 Hz, H-1"), 5.22 (d, 1H, J= 4.1 Hz, OH), 5.10 (d, 1H, J= 5.5
Hz, OH), 4.58 (t, 1H, J= 5.8 Hz, OH), 3.71 (dd, 1H, Js'sa' = 5.2 Hz, Jea"-»- = 10.9 Hz,
H-6a"), 3.52-3.44 (m, 2H, H-5', H-6b"), 3.32-3.19 (m, 3H, H-3', H-4', H-2"); 13C
NMR (75.5 MHz, DMSO-ds): 6 160.83, 149.66, 145.85, 125.19, 114.36, 114.14,
104.86, 97.87, 84.54, 82.70, 79.89, 76.45, 71.04, 69.22, 60.78; Mass (M+H)": 411.09;
Anal. Calcd. for CigHisFaN2O7: C, 52.69; H, 3.93; N, 6.83; F, 9.26%. Found: C,
52.60; H, 4.03; N, 6.71; F, 9.30%.

3.4.5 1-(B-D-Glucopyranosyl)-5-[(2-chlorophenyl)ethynyl Juracil (3e)

33 mg, 67%; [a]p* = - 2° (c 0.40, MeOH); R¢= 0.10 (CH2Cla/ MeOH 9:1); Amax 308
nm (£14867); 'H NMR (300 MHz, DMSO-ds): § 11.75 (br s, 1H, NH), 8.18 (s, 1H, H-
6), 7.62 (dd, 1H, J= 7.4 Hz, J= 1.7 Hz, ArH) 7.57 (dd, 1H, J= 7.0 Hz, J = 1.0 Hz,
ArH) 7.44-7.37 (m, 2H, ArH), 5.43 (d, 1H, J = 5.0 Hz, OH), 5.37 (d, 1H, Ji->- = 9.2
Hz, H-1°), 5.18 (d, 1H, J= 4.2 Hz, OH), 5.08 (d, 1H, J= 5.4 Hz, OH), 4.58 (t, 1H, J =
5.8 Hz, OH), 3.71 (dd, 1H, Js-6a" = 5.3 Hz, Jeasp- = 10.8 Hz, H-6a"), 3.55-3.44 (m,
2H, H-5', H-6b") 3.31-3.21 (m, 3H, H-3', H-4', H-2"); 1*C NMR (75.5 MHz, DMSO-
ds): 6 160.91, 149.70, 145.14, 134.22, 133.39, 130.21, 129.31, 127.27, 122.01, 98.36,
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88.57, 87.00, 82.82, 79.91, 76.49, 70.96, 69.17, 60.80; Mass (M+H)": 409.08; Anal.
Calcd. for CisH17CIN2O7: C, 52.89; H, 4.19; N, 6.85; CI, 8.67% Found: C, 52.67; H,
4.08: N, 6.65; Cl, 8.80%.

3.4.6 1-(B-D-Glucopyranosyl)-5-[(3-chlorophenyl)ethynyl Juracil (3f)

33 mg, 67%; [a]p?? = - 8° (c 0.20, MeOH); R¢= 0.10 (CH2Cly/ MeOH 9:1); Amax 308
nm (£14106); 'TH NMR (300 MHz, DMSO-ds): 6 11.78 (br s, 1H, NH), 8.22 (s, 1H, H-
6), 7.55-7.44 (m, 4H, ArH), 5.43 (d, 1H, J= 5.0 Hz, OH), 5.37 (d, 1H, Ji->- = 9.1 Hz,
H-17), 522 (d, 1H, J=4.2 Hz, OH), 5.11 (d, 1H, J= 5.5 Hz, OH), 4.61 (t, 1H, J=5.9
Hz, OH), 3.71 (dd, 1H, J56a' = 5.2 Hz, Jsa-sv- = 11.3 Hz, H-6a"), 3.53-3.43 (m, 4H, H-
2, H-3', H-4", H-6b") 3.24-3.19 (m, 1H, H-5"); *C NMR (75.5 MHz, DMSO-ds): J
160.94, 149.69, 145.43, 133.19, 130.58, 130.42, 129.63, 128.66, 124.26, 98.21, 90.41,
83.65, 79.90, 76.46, 71.00, 69.20, 60.81; Mass (M+H)": 409.10; Anal. Calcd. for
CisH17CIN2O7: C, 52.89; H, 4.19; N, 6.85; Cl, 8.67% Found: C, 52.73; H, 4.38; N,
6.95; Cl, 8.50%.

3.4.7 1-(B-D-Glucopyranosyl)-5-[(4-bromophenyl)ethynyl Juracil (3g)

33 mg, 96%; [a]p?? = - 2° (c 0.20, MeOH); R¢= 0.13 (CH2Cly/ MeOH 9:1); Amax 310
nm (& 22494);'"H NMR (300 MHz, DMSO-ds): 6 11.77 (br s, 1H, NH), 8.22 (s, 1H, H-
6), 7.63 (d, 2H, J = 8.3 Hz, ArH), 7.44 (d, 2H, J= 8.3 Hz, ArH), 5.42 (d, I1H, J=4.38
Hz, OH), 5.36 (d, 1H, J12 = 9.0 Hz, H-1"), 5.22 (br s, 1H, OH), 5.10 (d, I1H, J=5.1
Hz, OH), 4.59 (t, 1H, J = 4.8 Hz, OH), 3.70 (dd, 1H, J5-¢a' = 4.3 Hz, Jeaso- = 11.5 Hz,
H-6a"), 3.55-3.40 (m, 3H,H-5", H-3", H-6b") 3.25-3.18 (m, 2H, H-4", H-2"); 3C NMR
(75.5 MHz, DMSO-de):6 160.98, 149.69, 145.09, 132.91, 131.72, 121.91, 121.52,
98.37, 90.86, 83.43, 82.70, 79.86, 76.47, 70.98, 69.17, 60.79; Mass (M+H)": 453.03;
Anal. Calcd. for CisH17BrN2O7: C, 47.70; H, 3.78; N, 6.18; Br, 17.63% Found: C,
47.57,H, 3.88; N, 6.45; Br, 17.38%.

3.4.8 1-(B-D-Glucopyranosyl)-5-[(4-methylphenyl)ethynyl Juracil (3h)

35 mg, 75%; [a]p?? = - 2° (c 0.25, MeOH); R¢= 0.47 (CH2Cly/ MeOH 8:2); Amax 309
nm (g 21742); '"H NMR (300 MHz, DMSO-ds): 6 11.66 (br s, 1H, NH), 8.12 (s, 1H,
H-6), 7.36 (d, 2H, J = 8.0 Hz, ArH), 7.20 (d, 2H, J = 8.0 Hz, ArH), 5.38 (d, 1H, J =
5.0 Hz, OH), 5.33 (d, 1H, J1-2 = 9.2 Hz, H-1), 5.16 (d, 1H, J = 4.0 Hz, OH), 5.05 (d,
1H, J = 5.4 Hz, OH), 4.55 (t, 1H, J= 5.7 Hz, OH), 3.68 (dd, 1H, Js-6a" = 4.0 Hz, Joa"-
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o = 11.0 Hz, H-6a"), 3.50-3.41 (m, 2H, H-2', H-3"), 3.28-3.17 (m, 3H, H-4', H-5", H-
6b"), 2.47 (s, 3H, CH3); *C NMR (75.5 MHz, DMSO-ds): 6 161.13, 149.73, 144 48,
138.37, 130.97, 129.28, 119.26, 98.80, 92.10, 82.65, 81.37, 79.86, 76.50, 70.96,
69.16, 60.81, 20.93; Mass (M+H)": 389.12; Anal. Calcd. for C19HxN>O7: C, 58.76;
H, 5.19; N, 7.21% Found: C, 58.63; H, 5.32; N, 7.09%.

3.4.9 1-(B-D-Glucopyranosyl)-5-[(2,5-dimethylphenyl)ethynyl Juracil (3i)

30 mg, 62%; [a]p?? =+ 2° (¢ 0.35, MeOH); R¢= 0.16 (CH2Clo/ MeOH 8:2); Amax 311
nm (g 20845); 'H NMR (300 MHz,CD30D): 6 8.05 (s, 1H, H-6), 7.28 (s, 1H, ArH),
7.11 (d, 1H, J= 7.8 Hz, ArH), 7.06 (d, 1H, J = 7.8 Hz, ArH), 5.89 (d, 1H, J12- = 9.2
Hz, H-1"), 3.87 (d, 1H, Joas- = 12.0 Hz, H-6a") 3.77 (dd, 1H, Js.6p' = 3.5 Hz, Joa-6b' =
12.2 Hz, H-6b"), 3.61 (t, 1H, J = 8.7 Hz, H-3"), 3.54-3.47 (m, 3H, H-2", H-4", H-5"))
2.42, 228 (2s, 6H, 2 x CH3); ¥C NMR (75.5 MHz, CDs0OD): 6 163.87, 151.77,
144.60, 138.29, 136.40, 133.18, 130.58, 130.50, 123.69, 101.83, 93.50, 85.00, 84.60,
81.14, 78.53, 73.21, 70.79, 62.29, 20.81, 20.38; Mass (M+H)": 403.15; Anal. Calcd.
for C20H22N207: C, 59.70; H, 5.51; N, 6.96% Found: C, 59.63; H, 5.32; N, 7.12%.

3.4.10 1-(p-D-Glucopyranosyl)-5-[ (2,4, 5-trimethylphenyl)ethynyl Juracil (3j)

30 mg, 62%; [a]p* = - 2° (¢ 0.35, MeOH); R¢= 0.16 (CH2Cla/ MeOH 8:2); Amax 313
nm (g 11204); 'TH NMR (300 MHz,CD30D): 6 8.02 (s, 1H, H-6), 7.22 (s, 1H, ArH),
7.00 (s, 1H, ArH), 5.58 (d, 1H, J1->- = 9.2 Hz, H-1"), 3.88-3.74 (m, 2H, H-6a’, H-6b"),
3.61 (t, 1H, J = 8.8 Hz, H-3"), 3.55-3.48 (m, 3H, H-2", H-4", H-5"), 2.39, 2.23, 2.20
(3s, 9H, 3 x CH3); 3C NMR (75.5 MHz, CD;0D): 6 163.93, 151.78, 144.32, 138.72,
134.97, 133.70, 131.87, 121.12, 102.03, 93.69, 84.59, 81.13, 78.54, 73.20, 70.79,
62.30, 20.29, 19.74, 19.14; Mass (M+H)": 417.15; Anal. Calcd. for C21H24N07: C
60.57; H, 5.81; N, 6.73% Found: C, 60.63; H, 5.62; N, 6.68%.

2

3.4.11 1-(p-D-Glucopyranosyl)-5-[ (3,4, 5-trimethoxyphenyl)ethynyl Juracil (3k)

30 mg, 62%; [a]p** = - 8° (¢ 0.40, MeOH); R¢= 0.16 (CH2Cly/ MeOH 8:2); Amax 319
nm (g 12200); 'H NMR (300 MHz,CD;0D): 6 8.08 (s, 1H, H-6), 6.86 (s, 2H, ArH),
5.58 (d, 1H, Ji» = 9.0 Hz, H-1"), 3.87 (d, 1H, J = 11.5 Hz, H-6b"), 3.84, 3.78 (2s,
9H, 3 x OCH3), 3.76 (dd, 1H, Js-6a' = 4.3 Hz, Jeasv' = 12.1 Hz, H-6a"), 3.59 (t, 1H, J
= 8.8 Hz, H-3), 3.54-3.45 (m, 3H, H-2', H-4", H-5"); *C NMR (75.5 MHz, CD;0D):
5 164.07, 154.57, 151.61, 145.12, 14029, 119.57, 110.07, 101.41, 94.39, 84.57,
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81.13, 78.48, 73.35, 70.81, 62.33, 61.25, 56.76; Mass (M+H)": 465.11; Anal. Calcd.
for C21H24N2010: C, 54.31; H, 5.21; N, 6.03% Found: C, 54.63; H, 5.42; N, 6.38%.

3.4.12 1-(B-D-Glucopyranosyl)-5-[ (4-methoxyphenyl)ethynyl Juracil (31)

42 mg, 83%; [a]p?* = - 6° (¢ 0.40, MeOH); R¢= 0.06 (CH2Clo/ MeOH 9:1); Amax 314
nm (¢ 16898); '"H NMR (300 MHz, DMSO-ds): 6 11.70 (br s, 1H, NH), 8.11 (s, 1H,
H-6), 7.43 (d, 2H, J = 8.8 Hz, ArH), 6.97 (d, 2H, J = 8.8 Hz, ArH), 540 (d, 1H, J =
5.1 Hz, OH), 5.36 (d, 1H, Ji->- = 9.2 Hz, H-1), 5.18 (d, 1H, J = 4.4 Hz, OH), 5.07 (d,
1H, J = 5.5 Hz, OH), 4.58 (t, 1H, J = 5.9 Hz, OH), 3.79 (s, 3H, OCH3), 3.70 (dd, 1H,
Js6a = 5.4 Hz, Joasv = 10.8 Hz, H-6a"), 3.54-3.43 (m, 2H, H-2" H-3"), 3.29-3.19 (m,
3H, H-4", H-5', H-6b"); 3C NMR (75.5 MHz, DMSO-ds): 6 161.18, 159.39, 149.74,
144.15, 132.65, 114.30, 98.99, 92.02, 82.66, 80.47, 79.85, 76.51, 70.96, 69.16, 60.81,
55.18; Mass (M+H)": 405.11; Anal. Caled. for CioH20N2Os: C, 56.43; H, 4.99; N,
6.93% Found: C, 56.63; H, 5.12; N, 6.78%.

3.4.13 1-(p-D-Glucopyranosyl)-5-[ (4-methoxy, 2-methylphenyl)ethynyl Juracil (3m)

35 mg, 75%; [a]p* = - 4° (¢ 0.28, MeOH); R¢= 0.12 (CH2Cla/ MeOH 9:1); Amax 316
nm (g 22563); '"H NMR (300 MHz, DMSO-ds): 6 11.68 (br s, 1H, NH), 8.08 (s, 1H,
H-6), 7.36 (d, 1H, J = 8.5 Hz, ArH), 6.89 (d, 1H, J = 2.0 Hz, ArH), 6.80 (dd, 1H, J =
2.3 Hz,J=8.5Hz, ArH), 5.40 (d, 1H, J= 5.0 Hz, OH), 5.36 (d, 1H, Ji->- = 9.2 Hz, H-
17, 5.19 (d, 1H, J = 3.4 Hz, OH), 5.08 (d, 1H, J= 5.2 Hz, OH), 4.58 (t, IH, J= 5.7
Hz, OH), 3.77 (s, 3H, OCH3), 3.71 (dd, 1H, Js-a' = 4.3 Hz, Jea-so- = 11.0 Hz, H-6a"),
3.55-3.44 (m, 2H, H-2" H-3"), 3.29-3.20 (m, 3H, H-4', H-5', H-6b"), 2.41(s, 3H,
CH3); ®C NMR (75.5 MHz, DMSO-ds): § 161.22, 159.30, 149.80, 143.51, 141.40,
132.72, 114.25, 112.16, 111.17, 99.31, 91.19, 84.01, 82.72, 79.55, 76.89, 71.06,
69.38, 55.67, 20.39; Mass (M+H)": 419.12; Anal. Calcd. for C20H»NOs: C, 57.41;
H, 5.30; N, 6.70% Found: C, 57.63; H, 5.12; N, 6.78%.

3.4.14 1-(p-D-Glucopyranosyl)-5-(phenylethynyl)uracil (3n)

37 mg, 82%; [a]p?? =+ 2° (¢ 0.17, MeOH); R¢= 0.26 (CH2Clo/ MeOH 9:1); Amax 262
nm (g 1765); 'TH NMR (300 MHz,CDsOD): ¢ 8.10 (s, 1H, H-6), 7.85-7.36 (m, SH,
Ph), 5.58 (d, 1H, Ji-2" = 9.5 Hz, H-1"), 3.90-3.48 (m, 6H, H-2", H-3", H-4", H-5", H-
6a’, H-6b"); 3C NMR (75.5 MHz, CDs;OD): § 162.50, 151.69, 141.56, 131.68,
127.45, 127.39, 121.45, 101.70, 94.30, 85.38, 84.79, 77.38, 75.42, 70.35, 70.17,
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63.25; Mass (M+H)": 375.37;, Anal. Calcd. for CisHisN2O7: C, 57.75; H, 4.85; N,
7.48% Found: C, 58.07; H, 4.58: N, 7.80%.

3.4.15 1-(p-D-Glucopyranosyl)-3-[ (6-methoxynaphthalene)ethynyl Juracil (5)

38 mg, 67%; [a]p* = - 4° (¢ 0.20, MeOH); R¢= 0.17 (CH2Cla/ MeOH 8:2); Amax 322
nm (g 20173); 'H NMR (300 MHz,CD;0D): J 8.11 (s, 1H, H-6), 7.96-7.14 (m, 6H,
naphthalene), 5.60 (d, 1H, Ji2 = 9.1 Hz, H-1"), 3.92 (s, 3H, OCH3), 3.89-3.48 (m,
6H, H-2"H-3, H-4", H-5", H-6a’, H-6b"); 3C NMR (75.5 MHz, DMSO-de): &
161.15, 158.06, 149.74, 144.51, 133.82, 130.71, 129.26, 128.25, 127.95, 127.08,
119.35, 117.04, 106.04, 98.87, 92.57, 81.65, 79.87, 76.50, 71.01, 69.18, 60.81, 55.25;
Mass (M+H)": 455.12; Anal. Calcd. for C3H2N20s: C, 60.79; H, 4.88; N, 6.16%
Found: C, 60.63; H, 4.62: N, 6.38%.

3.5 General procedure for the preparation of C5-phenylethenyl 6n and C5-arylethyl

uracil pyranonucleosides 8a,e,i,j, k

Nucleosides 2a,e,i,j,kn (0.27 mmol, 0.150 g) were dissolved in excess dry methanol
(20.0 mL) and cooled to -78°C. NiCl, (3 mmol, 0.350 g) was dissolved in hot MeOH
(2.0 mL) and added to the reaction mixture. NaBH4 (3 mmol, 0.128 g) was added to
the reaction mixture portion-wise over 3 min and the reaction mixture held at -78°C
for 30 min. The reaction mixture was then allowed to warm until it went black at
which point silica was immediately added (an equal mass to that of the starting
nucleoside). The reaction mixture was then adsorbed onto the silica, and purified by

column chromatography [19].
3.5.1 1-(2',3"4",6 -Tetra-O-acetyl-p-D-glucopyranosyl)-5-(phenylethenyl)uracil (6n)

63 mg, 42%; [a]p*? = + 4° (c 0.20, CHCI3); Rf = 0.25 (EtOAc/ Hexane 5:5); hmax 262
nm (g 20173); 'H NMR (300 MHz, CDCls):  9.12 (br s, 1H, NH), 7.54-7.45(m, 6H,
Ph, H-6), 6.88 (d, 1H, J = 12.2 Hz, CH=CH), 6.52 (d, 1H, J = 12.2 Hz, CH=CH),
5.83 (d, 1H, Ji2= 9.2 Hz, H-1"), 539 (t, 1H, /= 9.5 Hz, H-3"), 489 (t, 1H, J=9.8
Hz, H-4"), 4.73 (t, 1H, J= 9.3 Hz, H-2"), 4.15-4.12 (m, 2H, H-6a’, H-6b"), 3.92-3.89
(m, 1H, H-5"), 2.19, 2.16, 2.15, 2.10 (4s, 12H, OAc); *C NMR (75.5 MHz, CDCl3): 6
170.36, 169.62, 169.36, 169.34, 162.20, 149.39, 137.18, 136.54, 131.84, 129.07,
128.37, 127.66, 119.19, 112.00, 80.16, 74.48, 72.25, 70.47, 67.61, 61.88, 20.68,
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20.47, 20.43, 20.26; Mass (M+H)": 545.16; Anal. Calcd. for CasHasON2O11: C, 57.35;
H, 5.18: N, 5.14% Found: C, 57.63; H, 5.32: N, 5.38%.

3.5.2 1-(27,3",4",6 -Tetra-O-acetyl-f-D-glucopyranosyl)-5-[(2-
fluorophenyl)ethyl Juracil (8a)

79 mg, 52%; [a]p?? = - 2° (¢ 0.19, CHCL); R¢ = 0.19 (EtOAc/ Hexane 5:5); Amax 306
nm (¢ 8321); 'H NMR (300 MHz, CDCls): 6 8.18 (br s, 1H, NH), 7.19 (m, 2H, ArH),
7.07-6.99 (m, 2H, ArH), 6.96 (s, 1H, H-6), 5.80 (d, 1H, Ji-2- = 9.5 Hz, H-1"), 5.36 (t,
IH, J = 9.4 Hz, H-3), 5.12-5.07 (m, 2H, H-2", H-4"), 422 (dd, 1H, Js-sa = 5.0 Hz,
Joa-av = 12.6 Hz, H-6a"), 4.11 (dd, 1H, Js-q»' = 1.8 Hz, H-6b"), 3.90-3.86 (m, 1H, H-
57), 2.93-2.82 (m, 2H, CHy), 2,74-2.69 (m, 1H, CH,), 2.63-2.57 (m, 1H, CHy), 2.11,
2.05, 2.02, 1.98 (4s, 12H, 40Ac); *C NMR (75.5 MHz, CDCl;): 6 1702, 1698,
1663, 162.5, 150.8, 141.2, 132.5, 12823, 127.4, 124.4. 1154, 1118, 86.7, 76.9, 72.9,
70.4, 688, 62.4, 32.9, 25.1, 212, 20.7, 20.4, 20.2; Mass (M+H)": 565.18; Anal
Calcd. for CasH20FN2O11: C, 55.32; H, 5.18; N, 4.96; F, 3.37% Found: C, 55.52; H,
478: N, 535 F. 3.15%.

3.5.3 1-(27,3",4",6 -Tetra-O-acetyl-f-D-glucopyranosyl)-5-[(2-
chlorophenyl)ethyl Juracil (8e)

74 mg, 49%; [a]p** = - 2° (¢ 0.13, CHCl3); R¢ = 0.26 (EtOAc/ Hexane 5:5); Amax 308
nm (g 14286); 'H NMR (300 MHz, CDCL): 6 8.25 (br s, 1H, NH), 7.28 (t, 2H, J =
8.0, ArH), 7.21 (d, 2H, J = 7.2 Hz, ArH), 6.94 (s, 1H, H-6), 5.80 (d, 1H, Ji>- = 9.5
Hz, H-1"), 5.36 (t, 1H, J = 9.4 Hz, H-3"), 5.13-5.07 (m, 2H, H-2", H-4"), 4.23 (dd, 1H,
Js6a = 5.1 Hz, Joasb' = 12.6 Hz, H-6a"), 4.11 (dd, 1H, Jssa = 1.6 Hz, H-6b"), 3.90-
3.87 (m, 1H, H-5"), 2.86 (t, 2H, J = 7.7 Hz, CH,), 2.72-2.60 (m, 2H, CHy); 1*C NMR
(75.5 MHz, CDCL): § 170.48, 169.72, 169.46, 169.38, 162.32, 150.02, 140.78,
135.06, 128.59, 128.46, 126.17, 115.30, 80.21, 74.83, 72.64, 69.30, 67.73, 61.77,
34.42, 28.72, 20.74, 20.52, 20.34; Mass (M+H)": 581.15; Anal. Calcd. for
Ca6H2oCIN2O11: C, 53.75; H, 5.03; N, 4.82; Cl, 6.10% Found: C, 54.03; H, 5.23; N,
4.92; Cl, 6.35%.
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3.5.4 1-(27,3",4",6 -Tetra-O-acetyl-p-D-glucopyranosyl)-5-{(2,5-
dimethylphenyl)ethyl Juracil (8i)

66 mg, 44%; [a]p** = - 22° (¢ 0.40, CHCl); R¢= 0.24 (EtOAc/ Hexane 5:5); Amax 315
nm (¢ 11553); 'H NMR (300 MHz, CDCl3): 6 8.12 (br s, 1H, NH), 7.04 (d, 2H, J = 8.4
Hz, ArH), 6.99 (s, 1H, H-6), 6.93 (d, 1H, J = 7.6 Hz, ArH), 5.83 (d, 1H, Ji-2- = 9.5
Hz, H-17), 538 (t, 1H, J= 9.5 Hz, H-3"), 5.16-5.07 (m, 2H, H-2", H-4"), 425 (dd, 1H,
Jsca = 5.2 Hz, Joa-sy = 12.7 Hz, H-6a"), 4.11 (dd, 1H, Js- = 1.9 Hz, H-6b"), 3.92-
3.89 (m, 1H, H-5"), 2.81-2.77 (m, 2H, CHy), 2.62-2.54 (m, 2H, CHy), 2.32, 2.29 (2s,
6H, 2 x CHs), 2.10, 2.06. 2.02, 2.00 (4s, 12H, 40Ac): *C NMR (75.5 MHz, CDCl):
5 170.50, 169.68, 169.46, 16935, 162.32, 150.82, 140.76, 135.16, 128.63, 128.54,
126.23, 115.34, 80.22, 74.93, 72.64, 69.38, 67.73, 61.81, 34.44, 28.72, 20.74, 20.52,
20.34, 19,82, 19.15; Mass (M+H)": 575.22; Anal. Calced. for CasHssN2Onp: C, 58.53;
H, 5.96: N, 4.88% Found: C, 58.75 H. 5.62: N, 4.68%.

3.5.5 1-(27,3",4",6 -Tetra-O-acetyl-p-D-glucopyranosyl)-5-[(2,4,5-
trimethylphenyl)ethylJuracil (8j)

65 mg, 43%; [a]p** = - 30° (¢ 0.40, CHCI); R¢= 0.19 (EtOAc/ Hexane 5:5); Amax 320
nm (g 13770); 'H NMR (300 MHz, CDCl3): J 8.24 (br s, 1H, NH), 7.10 (s, 1H, H-6),
6.45 (s, 2H, ArH), 5.84 (d, 1H, Ji-- = 9.5 Hz, H-1), 5.38 (t, 1H, J = 9.4 Hz, H-3"),
5.19-5.11 (m, 2H, H-2', H-4'), 4.28 (dd, 1H, J5-6a = 5.1 Hz, Jea-gv = 12.6 Hz, H-6a"),
414 (d, TH, H-6b"), 2.81-2.77 (m, 2H, CH,), 2.58-2.54 (m, 2H, CH,), 2.30, 2.21, 2.20
(3s, 9H, 3 x CHs), 2.10, 2.06. 2.03, 2.00 (4s, 12H, 40Ac); *C NMR (75.5 MHz,
CDClz): 0 170.50, 169.68, 169.46, 169.35, 162.32, 150.82, 140.76, 135.16, 128.63,
128.54, 126.23, 115.34, 80.22, 74.93, 72.64, 69.38, 67.73, 61.81, 34.44, 28.72, 20.74,
2052, 2034, 19,82, 19.15, 19.10; Mass (M+H)": 58923: Anal. Caled. for
CaoH36N:011: C, 59.18: H, 6.16: N, 4.76% Found: C, 59.57: H, 5.96: N, 4.36%.

3.5.6 1-(27,3",4",6 -Tetra-O-acetyl-p-D-glucopyranosyl)-5-[(3,4,5-
trimethoxyphenyl)ethyl Juracil (8k)

69 mg, 46%; [a]p?* = - 12° (¢ 0.20, CHCl3); R¢= 0.18 (EtOAc/ Hexane 5:5); Amax 319
nm (g 15873); 'H NMR (300 MHz, CDCl): 4 8.27 (br s, 1H, NH), 7.10 (s, 1H, H-6),
7.10 (s, 2H, ArH), 5.84 (d, 1H, Ji- = 9.5 Hz, H-1"), 5.38 (t, 1H, H-2"), 5.19-5.11(m,
2H, H-3', H-4"), 4.28 (dd, 1H, Js-sa = 5.1 Hz, Jeaeo' = 12.6 Hz, H-6a’), 4.12 (d, 1H,
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H-6b"), 3.93-3.90 (m, 1H, H-5"), 3.86, 3.82 (s, 9H, 3 x OCHs), 2.81-2.77 (m, 2H,
CHa), 2.66-2.63 (m, 2H, CHy), 2.10, 2.06, 2.02, 2.00 (4s, 12H, 40Ac); *C NMR (75.5
MHz, CDCl): & 170.43, 169.68, 169.55, 169.39, 160.26, 153.06, 149.05, 140.91,
136.02, 111.18, 105.06, 85,60, 76,90, 78.41, 73.02, 70.08, 69.21, 67.70, 62.40, 60.95,
56.20, 32.86, 32.24, 20.48, 20.45, 20.30, Mass (M+H)": 637.22; Anal. Calcd. for
C20H3sN2014: C, 54.71; H, 5.70; N, 4.40% Found: C, 55.11; H, 5.90; N, 4.30%.

3.6 1-(2°,4,6-Tri-O-acetyl-3 -C- trifluoromethyl -p-D-glucopyranosyl)5-iodouracil
(11)

A mixture of 5-iodoouracil (646 mg, 4.68 mmol), hexamethyldisilazane (HMDS) (1.2
mL, 5.78 mmol) and saccharine (40 mg, 0.22 mmol) in anhydrous CH3CN (33.0 mL)
was refluxed for 30 min under nitrogen. 1,2,4,6-Tetra-O-acetyl-3-C-trifluoromethyl-
p-D-allopyranose[13] (1.62 g, 3.89 mmol) and TMSOTTf (1.0 mL, 5.45 mmol) were
then added and the reaction mixture was refluxed for 1h, cooled, neutralized with
aqueous NaHCOs3, and extracted with CH2Cly (3x300 mL). The organic extract was
dried over anhydrous Na;SQy, filtered and evaporated to dryness.The residue was
purified by flash chromatography (EtOAc/ Hexane, 2:8) to give pure 11 (1.33 g, 70%)
as a white solid. m.p. 122-124 °C; [a]p** = - 15 (¢ 0.41, CHCL3); Rf = 0.29 (EtOAc/
Hexane, 2:8); Amax 262 nm (g 8434); 'H NMR (CDCls, 300 MHz): & 8.17 (br s,
1H,NH), 7.42 (s, 1H, H-6), 6.08 (d, 1H, J1'2>-=9.2 Hz, H-1"), 5.45 (d, 1H, Js5-=9.8
Hz, H-4"), 5.30 (d, 1H, H-2"), 4.31-4.22 (m, 2H, H-5", H-6a"), 4.10 (dd, 1H, Js5-p =
1.3 Hz, Jea-sb = 10.7 Hz, H-6b"), 2.14, 2.11, 2.09 (3s, 9H, 30Ac);, ESI-MS (m/z):
595.00 (M+H"). Anal. Calcd. for Ci7Hi1sF3IN2O10: C, 34.36; H, 3.05; N, 4.71; 1,
21.36; F, 9.59% Found: C, 34.56; H, 3.25; N, 4.51; 1, 21.26; F, 9.69%.

3.7 General procedure for the preparation of CS-arylalkynyl-3 -C-trifluoromethyl

uracil pyranonucleosides 12a-e

The appropriate alkynes (0.54 mmol), Pd(PPhs)s (20 mg, 0.017 mmol), Cul (3.2 mg,
0.017 mmol), triethylamine (47 pl, 0.34 mmol) and 1-(2',4",6"-tri-O-acetyl-3"-C-
trifluoromethyl-f-D-glucopyranosyl)S-iodouracil (11) (100 mg, 0.17 mmol) were
irradiated in a microwave (200 Watt), in 1.0 mL of anhydrous DMF for 5 minutes at
50°C. The reaction mixture was concentrated under reduced pressure and the crude

residue was purified by flash chromatography on silica gel. The purified material was
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dried in vacuo to afford the corresponding derivatives 12a-e in 79-83% yields, as

colorless foams.

3.7.1 1-(2°,4,6 -1ri-O-acetyl-3 -C-trifluoromethyl-f-D-glucopyranosyl)-5-[(2-
fluorophenyl)ethynyl Juracil (12a)

80 mg, 81%; [a]p?* = - 4° (¢ 0.22, CHCL); R¢ = 0.19 (EtOAc/ Hexane 5:5); Amax 306
nm (g 8250); 'THNMR (300 MHzCDCl3): 6 8.23 (brs, 1H, NH), 7.69 (s, 1H, H-6),
7.58-7.52 (m, 1H, ArH), 7.37-7.29 (m, 1H, ArH), 7.13 (dd, 2H, J = 7.2 Hz, J = 15.3
Hz, ArH), 6.48 (d, 1H, Ji— = 8.9 Hz, H-1"), 5.56 (d, 1H, Jys- = 9.9 Hz, H-4"), 5.41
(d, 1H, H-2"), 4.57- 4.52 (m, 1H, H-5"), 4.20-4.10 (m, 2H, H-6a’, H-6b"), 2.12, 2.11,
2.06 (3s, 9H, 30Ac); 13C NMR (75.5 MHz, CDCls): 6 170.60, 169.50, 169.34, 161.6,
159.93, 149.17, 141.38, 133.53, 128.84, 126.62, 123.95, 115.63, 109.03, 101.73,
93.15, 89.67, 86.15, 80.03, 72.80, 63.67, 61.55, 46.53, 20.70, 20.50, 20.31; Mass
(M+H)": 587.12; Anal. Calcd. for CasH2F4N2O10: C, 51.20; H, 3.78; N, 4.78; F,
12.96% Found: C, 51.50: H, 4.08: N, 4.58: F, 12.76%.

3.7.2 1-(2°,4,6 -1ri-O-acetyl-3 -C-trifluoromethyl-f-D-glucopyranosyl)-5-[(2-
chlorophenyl)ethynyl Juracil (12b)

81 mg, 79 %; [a]p*® = - 2° (¢ 0.18, CHCl3); R¢ = 0.24 (EtOAc/ Hexane 5:5); Amax 318
nm (g 9524); 'H NMR (300 MHz CDCl3): 6 8.19 (br s, 1H, NH), 7.71 (s, 1H, H-6),
7.62 (d, 1H,.J= 7.5 Hz, ArH), 7.45 (d, 1H, J = 7.8 Hz, ArH), 7.34-7.24 (m, 2H, ArH),
6.51 (d, 1H, Ji-y = 8.6 Hz, H-1"), 5.59 (d, 1H, Ji-s- = 9.6 Hz, H-4"), 5.44 (d, 1H, H-
27), 4.60-4.56 (m, 1H, H-5"), 4.23-4.17 (m, 2H, H-6a", H-6b"), 2.34, 2.15, 2.09 (3s,
OH, 30Ac); >C NMR (75.5 MHz, CDCls): 6 170.65, 169.68, 169.24, 169.02, 159.93,
14917, 14138, 135.49, 134.71, 132.52, 129.33, 128.12, 118.73, 101.12, 93.73, 89.90,
86.67, 79.16, 72.54, 69.81, 67.41, 61.55, 20.70, 20.50, 20.48; Mass (M-+H)":603.09;
Anal. Caled. for CasHasCIFsN:Owo: C, 49.80; H, 3.68: N, 4.65: Cl, 5.88: F, 9.45%
Found: C, 50.20; H, 3.90: N, 4.25: C. 5.68: F, 9.25%.

3.7.3 1-(27,4,6 -Tri-O-acetyl-3 -C-trifluoromethyl-p-D-glucopyranosyl)-5-[ (2, 5-
dimethylphenyl)ethynylJuracil (12¢)

80 mg, 83%; [a]p*? = - 20° (c 0.38, CHCl3); R¢= 0.26 (EtOAc/ Hexane 5:5); Amax 317
nm (¢ 13356); 'H NMR (300 MHz, CDCl3): 6 8.16 (br s, 1H, NH), 7.60 (d, 1H, .J =
13 Hz, ArH), 7.33 (s, 1H, H-6), 7.10 (dd, 2H, J = 7.1Hz, J = 17.0 Hz, ArH), 6.47 (d,
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1H, Ji2 = 8.7 Hz, H-1"), 5.55 (d, 1H, Ja-s- = 9.9 Hz, H-4"), 5.42 (d, 1H, H-2"), 4.56-
4.52 (m, 1H, H-5"), 4.20-4.10 (m, 2H, H-6a", H-6b"), 2.47, 2.31 (2s, 6H, 2 x CHa),
2.30, 2.12, 2.06 (3s, 9H, 30Ac); 3C NMR (75.5 MHz, CDCls): § 170.47, 169.81,
169.22, 169.13, 160.56, 149.21, 142.24, 139.44, 134.99, 133.42, 128.71, 12824,
123.79, 100.49, 93.14, 89.63, 86.56, 79.09, 72.58, 63.63, 61.67, 46.52, 20.70, 20.50,
20.47, 20.31, 20.20; Mass (M+H)": 597.17, Anal. Calcd. for C7H27F3N2010: C
54.36; H, 4.56: N, 4.70; F, 9.55% Found: C, 54.76; H, 4.96; N, 4.60: F, 9.95%.

2

3.74  1-(2°,4°,6 -Tri-O-acetyl-3 -C-trifluoromethyl-p-D-glucopyranosyl)-5-[ (2,4, 5-
trimethylphenyl)ethynyl Juracil (12d)

85 mg, 82%; [a]p?? = - 29° (¢ 0.40, CHCL); R¢= 0.19 (EtOAc/ Hexane 5:5); Amax 320
nm (g 13789); "H NMR (300 MHz, CDCl3): 4 8.12 (br s, 1H, NH), 7.59 (s, 1H, H-6),
7.28 (s, 1H, ArH), 7.00 (s, 1H, ArH), 5.47 (d, 1H, /i = 8.8 Hz, H-1"), 5.55 (d, 1H,
Jys =99 Hz, H-4"), 5.42 (d, 1H, H-2"), 4.59-4.51 (m, 1H, H-5"), 4.20-4.14 (m, 2H,
H-6a’, H-6b"), 2.45, 2.31, 2.24 (3s, 9H, 3 x CH3), 2.20, 2.12, 2.05 (3s, 9H, 30Ac); °C
NMR (75.5 MHz, CDCls): & 170.48, 169.73, 169.46, 160.25, 149.19, 142.98, 139.83,
136.79, 133.70, 130.88, 128.21, 119.21, 100.62, 93.22, 89.04, 80.56, 69.63, 67.68,
46.50, 20.70, 20.50, 20.47, 20.31, 20.07, 19.71, 18.99; Mass (M+H)": 611.18; Anal.
Calcd. for C2sHoF3N2O1o: C, 55.08; H, 4.79; N, 4.59; F, 9.34% Found: C, 55.48; H,
5.19:N, 4.70: F, 9.54%

3.7.5  1-(2°,4,6 -Tri-O-acetyl-3 -C-trifluoromethyl-p-D-glucopyranosyl)-5-[ (2,4, 5-
trimethoxyphenyl)ethynyl Juracil (12e)

88 mg, 79%; [a]p?? = - 13° (¢ 0.19, CHCL); R¢= 0.22 (EtOAc/ Hexane 5:5); Amax 319
nm (g 15973); 'H NMR (300 MHz, CDCls): 4 8.36 (br s, 1H, NH), 7.64 (s, 1H, H-6),
6.79 (s, 2H, ArH), 6.49 (d, 1H, Ji— = 8.9 Hz, H-17), 5.53 (d, 1H, Ji~s- = 10.0 Hz, H-
4%), 5.40 (d, 1H, H-2"), 4.56-4.52 (m, 1H, H-5"), 4.18 (dd, 1H, J5-6a = 5.1 Hz, Joacb-
=12.7 Hz, H-6a"), 4.09 (dd, 1H, Js-» = 2.4 Hz, H-6b"), 3.87 (s, 9H, 3 x OCH;), 2.31,
2,12, 2.06 (3s, 9H, 30Ac); 3C NMR (75.5 MHz, CDCls): & 170.43, 169.68, 169.55,
169.39, 160.26, 153.06, 149.05, 140.91, 128.13, 117.18, 109.06, 102.00, 94.64, 80.57,
78.41, 7514, 72.55, 69.71, 67.70, 61.65, 60.95, 5620, 20.70, 20.48, 20.45,
20.30;Mass (M+H)": 659.16; Anal. Calcd. for CasH2oF3N2013: C, 51.07; H, 4.44; N,
4.25:F, 8.65% Found: C, 51.27: H, 4.84: N, 4.12; F, 9.05%.
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3.8 General procedure for the preparation of unprotected pyranonucleosides 7n,

9a,e,i,j k, 13a-e

The protected nucleosides 6n, 8a,e.i j,k, 12a-e (0.18 mmol) were dissolved in dry
MeOH (12.0 mL), (1.9 mL) of 1 M methanolic sodium methoxide (NaOMe) solution
were added and the reaction mixture was kept at 0 °C until completion of the reaction
Amberlyst 15 (H" form) was then added to remove sodium ions, the resin was filtered
off, the solvent was removed and the residue was purified by flash chromatography

(CH2Cly/ MeOH 8:2) to afford pure 7n, 9a,e,i,j,k and 13a-e in fine yields 75-89%.
3.8.1 1-(B-D-Glucopyranosyl)-5-[phenylethenyl Juracil (7n)

34 mg, 75%; [a]p?? =+ 2° (¢ 0.17, MeOH); R¢= 0.30 (CH2Clo/ MeOH 8:2); Amax 262
nm (g 5765); '"H NMR (300 Hz, CD30D): § 7.41-7.25 (m, 6H, H-6, Ph), 6.70 (d, 1H, J
=12.2 Hz, CH=CH), 6.34 (d, 1H, J=12.2 Hz, CH=CH) 5.42 (d, 1H, Ji2- = 9.3 Hz,
H-1), 3.80 (dd, 1H, Js'6a = 1.5 Hz, Jeas'= 12.0 Hz, H-6a"), 3.53-3.48 (m, 1H, H-
6b"), 3.40-3.35 (m, 2H, H-4", H-5"), 3.00 (t, 1H, /J=9.4 Hz, H-3"), 2.89 (t, 1H, /=92
Hz, H-2"); ®C NMR (75.5 Hz, CD;0D): 4 165.15, 152.07, 139.78, 138.74, 132.28,
130.20, 129.45, 128.78, 120.77, 112.12, 83.99, 81.11, 78.24, 73.54, 71.22, 62.75;
Mass (M+H)": 377.11; Anal. Calcd. for CisHN207: C, 57.44; H, 5.36; N, 7.44%
Found: C, 57.27; H, 5.58; N, 7.76%.

3.8.2 1-(B-D-Glucopyranosyl)-5-[(2-fluorophenyl)ethyl Juracil (9a)

61 mg, 86 %; [a]p?* = - 3° (¢ 0.13, MeOH); R¢ = 0.55 (CH2Clo/ MeOH 8:2); Amax 306
nm (g 1545);'"H NMR (300 MHz, CD;0D): J 7.38 (s, 1H, H-6), 7.26 (t, 1H, J = 7.6
Hz, ArH), 7.21 (t, 1H, J=7.7 Hz, ArH), 7.10 (t, 1H, J = 7.4 Hz, ArH), 7.05 (t, 1H, J =
9.9 Hz, ArH), 5.50 (d, 1H, Ji2 = 8.9 Hz, H-1"), 3.86 (dd, 1H, J5-6a = 1.8 Hz, Joa-6b’
=12.0 Hz, H-6b"), 3.71 (dd, 1H, J5-6a" = 5.0 Hz,H-6a"), 3.94-3.37 (m, 4H, H-2", H-3,
H-4", H-5"), 2.88 (t, 2H, J = 7.3 Hz, CH,), 2.61 (t, 2H, J = 8.3 Hz, CH,); 3C NMR
(75.5 MHz, CD;0OD): § 138.84, 132.10, 132.00, 129.27, 129.14, 125.41, 125.36,
116.39, 116.03, 115.15, 84.30, 81.02, 78.66, 73.00, 70.90, 62.40, 29.08, 28.73; Mass
(M+H)": 397.13; Anal. Calcd. for C1sH21FN2O7: C, 54.54; H, 5.34; N, 7.07; F, 4.79%
Found: C, 54.74; H, 5.64; N, 7.27; F, 4.89%.
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3.8.3 1-(B-D-Glucopyranosyl)-5-[(2-chlorophenyl)ethyl Juracil (9e)

64 mg, 86%; [a]p?? = - 2° (c 0.40, MeOH); R¢= 0.10 (CH2Cly/ MeOH 9:1); Amax 308
nm (g 1589); '"H NMR (300 MHz, CD;0D): 6 7.40 (s, 1H, H-6), 7.28 (t, 2H, J = 7.5
Hz, ArH), 7.22 (d, 1H, J = 7.2 Hz, ArH), 7.18 (t, 1H, J = 7.2 Hz, ArH), 8.72 (d, 1H,
Ji2=8.7Hz, H-1"), 3.85 (d, 1H, Jeasp- = 12.0 Hz, H-6b"), 3.72 (dd, 1H, Js-.6a- = 4.8
Hz, H-6a"), 3.50-3.37 (m, 4H, H-2', H-3", H-4’, H-5"), 2.82 (t, 2H, J= 7.9 Hz, CH>),
2.61 (t, 2H, J = 7.0 Hz, CH); *C NMR (75.5 MHz, CDs;0D): J 166.35, 149.70,
145.22, 141.52, 130.94, 130.88, 126.52, 124.75, 115.75, 91.48, 82.45, 77.19, 71.42,
70.58, 62.03, 32.45, 26.86; Mass (M+H)": 413.10; Anal. Calcd. for C1sH21CIN207: C,
52.37; H, 5.13; N, 6.79; Cl, 8.59% Found: C, 52.67; H, 5.23; N, 6.65; Cl, 8.80%.

3.8.4 1-(B-D-Glucopyranosyl)-5-[ (2, 5-dimethylphenyl)ethyl Juracil (9i)

64 mg, 87%; [a]p?? = + 2° (¢ 0.35, MeOH); R¢= 0.16 (CH2Clo/ MeOH 8:2); Amax 311
nm (g 20233); '"H NMR (300 MHz,CD;0D): J 7.45 (s, 1H, H-6), 7.00 (t, 2H, J = 7.9
Hz, ArH), 6.89 (d, 1H, J = 7.5 Hz, ArH), 5.51 (d, 1H, Ji-2- = 8.3 Hz, H-1"), 3.85 (d,
1H, Jea-sb = 11.9 Hz, H-6b"), 3.73 (dd, 1H, Js-6a" = 4.3 Hz,H-6a"), 3.50-3.41 (m, 4H,
H-2', H-3', H-4', H-5"), 2.77 (t, 2H, J= 7.9 Hz, CH>), 2.53 (t, 2H, J= 8.1 Hz, CH>),
2.29, 2.26 (2s, 6H, 2 x CH3); ¥C NMR (75.5 MHz, CD;0OD): 6 165.66, 152.62,
140.44, 138.45, 135.97, 133.39, 130.86, 130.44, 127.55, 115.91, 84.01, 80.68, 78.33,
72.62, 70.56, 62.03, 33.20, 28.85, 20.77, 18.65; Mass (M+H)": 407.17; Anal. Calcd.
for C20H26N207: C, 59.10; H, 6.45; N, 6.89% Found: C, 59.40; H, 6.55; N, 7.19%.

3.8.5 1-(B-D-Glucopyranosyl)-5-[(2,4,5-trimethylphenyl)ethyl Juracil (9j)

67 mg, 89%; [a]p*? = - 2° (¢ 0.35, MeOH); R¢= 0.16 (CH2Cla/ MeOH 8:2); Amax 313
nm (£10512); 'H NMR (300 MHz,CD;0OD): 6 7.41 (s, 1H, H-6), 6.91 (s, 1H, ArH),
6.88 (s, 1H, ArH), 5.51 (d, 1H, Ji-»- = 8.5 Hz, H-1"), 3.85 (d, 1H, Jsa-so' = 11.8 Hz, H-
6b"), 3.72 (dd, 1H, Js-a' = 4.6 Hz, H-6a"), 3.50-3.38 (m, 4H, H-2", H-3", H-4", H-5"),
2.74 (t, 2H, J = 7.9 Hz, CHy), 2.53 (dd, 2H, J = 6.8 Hz, J= 14.5 Hz, CHy), 2.25, 2.19,
2.18 (3s, 9H, 3 x CH3); *C NMR (75.5 MHz, CD;0D):  165.81, 152.90, 138.61,
138.03, 135.10, 134.22, 132.57, 131.41, 115.80, 84.36, 81.02, 78.67, 73.00, 70.94,
62.40, 33.08, 29.21, 19.34, 19.31, 18.88; Mass (M+H)": 421.18; Anal. Calcd. for
C21H2sN>07: C, 59.99; H, 6.71; N, 6.66% Found: C, 60.29; H, 6.62; N, 7.06%.
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3.8.6 1-(B-D-Glucopyranosyl)-5-(3,4,5-trimethoxyphenyl)ethyl Juracil (9k)

71 mg, 85%; [a]p** = - 8° (¢ 0.40, MeOH); R¢= 0.16 (CH2Cla/ MeOH 8:2); Amax 319
nm (g 12200); 'H NMR (300 MHz,CD;0D): 6 7.65 (dd, 1H, J=7.3 Hz, J = 12.4 Hz,
ArH), 7.56 (dd, 1H, J = 3.1 Hz, ArH), 7.42 (s, 1H, H-6), 5.50 (d, 1H, Ji-»>- = 8.9 Hz,
H-1), 3.85 (dd, 1H, Js5-6p = 1.6 Hz, Jea-eo- = 12.2 Hz, H-6b"), 3.81, 3.73 (2s, 9H, 3 x
OCH;), 3.71 (dd, 1H, Js-a- = 1.6 Hz, H-6a"), 3.48-3.38 (m, 4H, H-2", H-3", H-4', H-
57, 2.79-2.71 (m, 2H, CH3), 2.65-2.53 (m, 2H, CH>); *C NMR (75.5 MHz, CD;0D):
5 165.30, 154.22, 152.27, 138.65, 133.48, 132.88, 132.72, 129.80, 129.60, 115.01,
106.55, 83.97, 80.74, 78.34, 72.65, 70.61, 62.07, 60.87, 56.29, 36.09, 29.79; Mass
(M+H)": 469.16; Anal. Calcd. for C21H2sN2010: C, 53.84; H, 6.02; N, 5.98% Found:
C, 54.04; H, 6.42; N, 5.88%.

3.8.7 1-(3"-C-Trifluoromethyl-p-D-glucopyranosyl)-5-[ (2-fluorophenyl)ethynyl Juracil
(13a)

73 mg, 88%; [a]p*? = - 4° (c 0.19, MeOH); R¢= 0.17 (CH2Cla/ MeOH 9:1); Amax 308
nm (¢ 8852); 'H NMR (300 MHz, CDs0OD): 6 8.23 (s, 1H, H-6), 7.57 (t, 1H, J = 7.2
Hz, ArH), 7.40 (dd, 1H, J= 6.5 Hz, J=13.2 Hz, ArH), 7.20-7.14 (m, 2H, ArH), 5.88
(d, 1H, Ji»- = 9.1 Hz, H-1"), 4.03 (d, 1H, H-2"), 3.96 (d, 1H, Jas = 9.5 Hz, H-4"),
3.86 (d, 1H, Jea-6o' = 10.4 Hz, H-6b"), 3.80-3.77 (m, 2H, H-5", H-6a"); *C NMR (75.5
MHz, CD;0D): 6 166.10, 154.45, 152.14, 145.64, 134.71, 131.79, 131.72, 125.44,
116.81, 116.62, 116.45, 87.41, 82.50, 78.52, 69.19, 66.37, 62.28; Mass (M+H)":
461.09; Anal. Calcd. for C1oH16F4sN207: C, 49.57; H, 3.50; N, 6.09; F, 16.51% Found:
C, 49.87;: H, 3.89; N, 6.29; F, 16.66%.

3.8.8 1-(3"-C-Trifluoromethyl-p-D-glucopyranosyl)-5-[(2-chlorophenyl)ethynyl Juracil
(13b)

74 mg, 86%; [a]p* = - 4° (¢ 0.13, MeOH); R¢= 0.22 (CH2Cla/ MeOH 9:1); Amax 305
nm (g 11256); '"H NMR (300 MHz, CD;0D): J 8.20 (s, 1H, H-6), 7.61 (dd, 1H, J= 1.7
Hz,J= 7.5 Hz, ArH), 7.47 (dd, 1H, J = 1.1 Hz, J = 8.0 Hz, ArH), 7.36-7.29 (m, 2H,
ArH), 5.89 (d, 1H, /12 = 9.1 Hz, H-1'), 4.04 (d, 1H, H-2"), 4.0 (d, 1H, Js+-s = 9.3 Hz,
H-4), 3.86 3.86 (d, 1H, Jeasp = 10.0 Hz, H-6b"), 3.80-3.76 (m, 2H, H-5', H-6a"); 13C
NMR (75.5 MHz, CD;OD): & 165.10, 154.40, 151.14, 145.60, 134.52, 130.79,
130.48, 125.44, 116.85, 116.64, 116.45, 87.31, 82.58, 78.52, 68.19, 66.40, 62.28;
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Mass (M+H)":477.06.; Anal. Calcd. for CioH16CIF3N207: C, 47.86; H, 3.38; N, 5.88;
Cl, 7.44; F, 11.95% Found: C, 48.06; H, 3.68; N, 5.98: Cl, 7.54: F, 11.85%.

3.8.9 1-(3"-C-Trifluoromethyl-p-D-glucopyranosyl)-5-{(2,5
dimethylphenyl)ethynylJuracil (13¢)

74 mg, 87%; [a]p?? = - 2° (¢ 0.13, MeOH); R¢= 0.26 (CH2Cly/ MeOH 9:1); Amax 308
nm (¢ 14895); 'H NMR (300 MHz, CD;OD): 6 8.15 (s, 1H, H-6), 7.28 (s, 1H, ArH),
7.12 (d, 1H, J= 7.8 Hz, ArH), 7.06 (d, 1H, J= 7.7 Hz, ArH), 5.88 (d, 1H, J12- = 9.2
Hz, H-17), 4.04 (d, 1H, H-2"), 3.96 (d, 1H, Ja.5- = 9.5 Hz, H-4"), 3.86 (d, 1H, Jea'-6b' =
10.1 Hz, H-6b"), 3.81-3.77 (m, 2H, H-5", H-6a"), 2.43, 2.28 (2s, 6H, 2 x CH3); *C
NMR (75.5 MHz, CD;OD): 6 161.46, 151.52, 142.68, 139.25, 135.12, 132.21,
128.58, 127.52, 123.52, 101.02, 94.25, 93.12, 89.02, 86.45, 79.32, 62.35, 57.24,
47.58,21.02, 20.59; Mass (M+H)": 471.13; Anal. Calcd. for C21H21F3N207: C, 53.62;
H, 4.50; N, 5.96; F, 12.12% Found: C, 54.02; H, 4.86; N, 6.06; F, 12.32%.

3.8.10 1-(3"-C-Trifluoromethyl-p-D-glucopyranosyl)-5-{(2,4,5-
trimethylphenyl)ethynyl Juracil (13d)

75 mg, 86%; [a]p?* = - 30° (¢ 0.40, MeOH); R¢= 0.22 (CH,Clz/ MeOH 9:1); Amax 319
nm (g 13932); '"H NMR (300 MHz CDs;OD): 6 8.12 (s, 1H, H-6), 7.22 (s, 1H, ArH),
7.01 (s, 1H,ArH), 5.88 (d, 1H, Ji->- = 9.2 Hz, H-1), 4.04 (d, 1H, H-2"), 3.97 (d, 1H,
Ja.s =95 Hz, H-4"), 3.87 (d, 1H, Jeap- = 10.0 Hz, H-6b"), 3.81-3.77 (m, 2H, H-5",
H-6a"), 2.40, 2.24, 2.21 (3s, 9H, 3 x CH3); *C NMR (75.5 MHz, CD30D): 6 164.10,
151.79, 144.79, 138.73, 138.68, 134.97, 133.72, 131.87, 121.12, 102.06, 93.71, 84.25,
82.46, 78.52, 69.10, 66.40, 62.29, 30.55, 19.94, 19.39, 18.80; Mass (M+H)": 485.15;
Anal. Calcd. for Co2H23F3N207: C, 54.55; H, 4.79; N, 5.78; F, 11.77% Found: C,
54.85;H, 5.19; N, 6.08; F, 11.97%.

3.8.11 1-(3"-C-Trifluoromethyl-p-D-glucopyranosyl)-5-{(2,4,5-
trimethoxyphenyl)ethynyl Juracil (13e)

82 mg, 86%; [a]p?? = - 27° (c 0.40, MeOH); R¢= 0.19 (CH2Cly/ MeOH 9:1); Amax 316
nm (g 14531); '"H NMR (300 MHz CDsOD): 6 8.17 (s, 1H, H-6), 6.86 (s, 2H, ArH),
5.88 (d, 1H, J1-2' = 9.2 Hz, H-1"), 4.00 (d, 1H, H-2"), 3.96 (d, 1H, Js-s = 9.1 Hz, H-
4", 3.87 (d, 1H, Jea-o' = 10.0 Hz, H-6b"),3.85 (s, 6H, 2 x OCH3) 3.81-3.77 (m, 2H,
H-5", H-6a"), 3.79 (s, 3H, OCH3) ; °C NMR (75.5 MHz, CD;0D): 6 164.22, 151.02,
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150.41, 142.83, 138.73, 127.69, 117.12, 103.25, 101.12, 93.35, 90.86, 87.35, 86.23,
80.04, 62.89, 61.02, 57.45, 48.53; Mass (M+H)": 533.13; Anal. Calcd. for
C2H23F3N2O1o: C, 49.63; H, 4.35; N, 5.26; F, 10.70% Found: C, 49.93; H, 4.65; N,
546, F, 11.07%.

4. CONCLUSION

In the present study, we report the synthesis of novel (CS5-modified pyrimidine
pyranonucleosides using the simple and convenient one-step Sonogashira coupling
reaction under microwave irradiation. The target nucleosides 2, 3, 4, 5, 6n, 7n,
8a.e,i,j,k, 9a.eijk 12 and 13, were examined for their inhibitory effects on the
proliferation of murine leukemia (L1210), human lymphocyte (CEM) and human
cervix carcinoma (HeLa) cell cultures (Table 1). The unprotected compounds 2a,e,i,j
and 12¢,d showed a moderate cytostatic activity against human lymphocyte CEM
tumor cell cultures (ICso: 18-42 uM) in contrast with the final nucleosides 3a,e,i,j and
13c,d (ICso: 178-250 uM) that did not enhance growth inhibition of CEM cells.
Thus, the results of the cytostatic examinations indicated that compounds 2a,e.i,j and

12¢,d are suitable candidates for further biological studies on lead drug and structural

optimization.

ABBREVIATIONS

BC NMR = Carbon-13 nuclear magnetic resonance spectroscopy
'H NMR = Proton magnetic resonance spectroscopy
AcOH = Acetic acid

CD;0OD = Deuterated methanol

CDCl3 =Deuterated chloroform

CHCl, = Dichloromethane

CH;CN = Acetonitrile

Cul = Copper(l) iodide

DMF = Dimethylformamide

DMSO-d6 = Deuterated dimethyl sulfoxide

EtsN = Triethylamine

Et3SiH = Triethysilane

EtOAc = Ethyl acetate

HMDS = Hexamethyldisiloxane
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MeOH = Methanol

MeONa = Sodium methoxide

MW = Microwave

NazS04 = Sodium sulfate

NaBH4 = Sodium Borohydride

NaHCO;3 = Sodium bicarbonate

Ni(OAc)24H>O = Nickel(II) acetate tetrahydrate

NiCl; = Nickel(II) chloride

NOESY = Two-dimensional nuclear magnetic resonance spectroscopy
Pd(PPhs)4 = Tetrakis(triphenylphosphine)palladium(0)
THF = Tetrahydrofuran

TLC = Thin layer chromatography

TMS = Tetramethylsilane

TMSCI = Trimethylsilyl chloride

TMSOTf = Trimethylsilyl trifluoromethanesulfonate
UV-Vis = Ultraviolet—visible spectroscopy
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TABLE

Table 1: Cytostatic activity of the compounds tested against tumor cell (L1210, CEM and

HeLa) proliferation.

ICso (uM)
Compounds

L1210 CEM Hela
va 25+4 02x6 36 =6
3a >250 >250 >250
" 194 = 80 168 % 8 102 % 83
3b >250 >250 >250
2c 102 = 34 108 %8 175 £106
3¢ >250 >250 >250
2d 97 %0 108 = 10 142 = 46
3d >250 >250 >250
2e 37+ 16 32+1 A1+ 25
3¢ >250 >250 >250
2 100 = 21 03+ 1 o1+8
3 > 250 > 250 > 250
28 83+ 54 57+ 13 101 = 34
3g >250 >250 > 7250
2h 104+ 22 03+ 14 85+ 12
3h >250 >250 > 7250
2i BE1 21+3 21+2
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3i > 250 > 250 > 250
2j 21+£0 18+ 8 35+ 15
3j > 250 > 250 > 250
2k 107 £ 16 99 + 28 152 + 88
3k > 250 > 250 > 250
21 132 £39 101 +7 > 250
31 144 £ 18 > 250 199 + 48
2m 118 £29 138 + 43 134+ 17
3m > 250 > 250 > 250
2n 87+ 36 91 +24 70+ 4
3n 6.2+0.4 52426 5.4£0.0
4 80+ 43 > 250 > 250
5 > 250 > 250 > 250
6n 127+ 23 88 + 24 108 +2
n 207 £ 61 > 250 > 250
8a 94 + 37 87 + 45 9%+ 4
9a 179 £100 > 250 171 £111
8e 78 £ 52 77 £ 40 102+ 6
9e > 250 > 250 > 250
8i 123 £ 47 > 250 > 250
9i 105+ 78 153 £92 103 + 18
8j 72 £ 40 62 + 35 87+ 15
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9 117 £ 32 156 = 23 04= 0
8k 132 £ 40 132%32 > 250
9k > 250 >250 >250
12a 1186 64 =3 76 3
13a >250 >250 >250
12b ol = 13 100 = 8 > 250
13b >250 >250 >250
12¢ 23+ 4 20x1 23 x1
13¢ >250 >250 >250
12d 23 x1 193 20 2
13d 170 £ 61 178 = 28 >250
12¢ 90 = 11 76 = 12 70 = 14
13¢ >250 >250 >250
> 033+0.17 1845 0.54+0.12
Fluorouracil

250% inhibitory concentration or compound concentration required to inhibit tumor

cell proliferation by50%.
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FIGURE LEGENDS

Scheme 1. Synthetic route of unprotected ("5-alkynyl uracil pyranonucleosides 3a-n,

S, of 1-(f-D-Glucopyranosyl)-5-[phenylethenyl]uracil (7n) and 5-[phenylsubstituted

ethyl]uracil 9a,e.i,j k.

EtzN, DMF, Cul,
PA(PPh3)y, MW

2-ethynyl-

50°C, 5 min.

OR'
o}
O

OR'
OR'
R’
4,R'=Ac
NaOMe 1M,
MeOH 5R'=H

Cul, Pd(PPhs), Aco/&/
b ol
RC= CH, MW, AcO

6-methoxynaphthalene

E;N, DMF,

50°C, 5 min.
2a-n

NiCl,, NaBHy,
MeOH, -78°C, 2h

6n, R'=Ac
NaOMe 1M, [
MeOH 7n,R'=H

OH /
NH
(o)
NH3, MeOH HO N/Q
(o) > HO (o)

NiCl,, NaBH,,
MeOH, -78°C, 2h

8a,e,i,j,k R'=Ac

NaOMe 1M, [
MeOH 92,6k R'=H

R = (a) 2-fluoro; (b) 3-fluoro; (¢) 3,4-difluoro; (d) 3,5-difluoro; (¢) 2-chloro; (f) 3-chloro; (g) 4-bromo; (h) 4-methyl,
(1) 2,5-dimethyl; (j) 2,4,5-trimethyl; (k) 3,4,5-trimethoxy; (1) 4-methoxy; (m) 4-methoxy, 2-methyl, (n) H.
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Scheme 2. Synthetic route of 1-(3'-C-trifluoromethyl-g-D-glucopyranosyl)-5-
[(phenylsubstituted)ethynyl]uracil 13a-e.

O
I
OAc QAe / NH
O . O
AcO Silylated 5-IU, AcO N
FsC _CHCN FsC ©
OAc TMSOTS, OAc
OAc
OH reflux, 1h OH
10 11
Et;N, DMF,
CuLPd(PPhy),
RC=CH, MW
50°C, 5 min.

NaOMe 1M, AcO
-~
FiC
MeOH
13a-e 12a-e

R = (a) 2-fluoro; (b) 2-chloro; (¢) 2,5-dimethyl,
(d) 2,4,5-trimethyl; (e) 3,4,5-trimethoxy.
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