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| have little patience with scientists,
who take a board of wood,

look for its thinnest part

and drill a great number of holes,

where drilling is easy.

[ Albert Einstein]

2TODG YOVELG HOD,
Baoily ka1 Mapia,
ka1 THV adeAp1] poo,
Mapiva
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Iepidnyn

Ta televtaia xpovia, évag peyalog appog epeovev  Exet
MPOOAvVAToAloTel OV avamtodl QAappdakwv yla Iy Oepameia toyevov
Aop®Semv KAt ToL KAPKIVOL, 1] OOVIPUITIKI] MAELOYNPld T®V OIol®V eivatl
avaloya @uok®v VvoukAeo(itov. Ot tpomomoupévol  vovkAeoliteg
dtadpapatifoov xaboplotikd poAo otV xnpetobepamneid UKOV POAOVOEDV
Kabwg Kat KAIolwv pop@av Kapkivov. To yeyovog 0Tt MOAA VOOKAEOQITIKA
avdaloya Otabetovy adloonpeimty) avTuk:) Kat avIKApPKLViKL) dpdor), kabiota
ONUAavTiky] TNV OlEdaymyr] €peLVOV MAV® OTg PlodpacTikodg avTovg
apayovteg Kabmg Kat TG PLoAoyikeg TOLG O10TNTEG. ZOVENMG, [E EMITAKTIKI)
TV AVAYKN Yld TV €DPEOH] VEDV YNHEODEPATIEVTIKOV HAPAYOVI®V KAl HE
Bdon TIg ONPAVIIKEG QAPPAKELTIKEG 1O10TNTEG TOV  TPOIOMOUPEVOV
VOUKAeOQITIK®V  avaloyav, mpayparomou)fnke 1n ovvbeon véov talewmv
@BopobetovovkAeolitmv, pe Tpomomoupevovg Ievtapelels kabmg kat
eCapeleig vdatavipakikovg daxkTvAiovg.

Me Baon tig Wwaitepeg ynpikeg WO10TNTEG Kat TNV avlnpevn ProAoyikr)
dpdon evog @ovpavo- 1] MopPaAvovouKAeolity), ®¢ OIOTENEOPA TOOO TIG
eloaymyng oo @dopiov oto odKyapo 000 Kat Tov Oeiov, eviog 1] EKTOG TOL
daxtuAiov ToL Oaxydapov, kabwg Kat TG evolapepovoeg PloAoyikeg 1O10TNTEG
oo napovotafovv Ta @EOOPLOPEVA AKOPEOTA KETOMDPAVOVOVLKAEOJITIKA
avaloyd, oty IApoLod epydoid MePLypAPnkKe 1 ovvleon vémv TASemV
pBoplapévav Betovookheolttmv.

Etot, apywa pelet)Onke 1 ovovOeon) piag veag tadng voukAeolltov, ToV
@Bopo-5'-BetopovpavovovkAeolitav, ot oroiot covovalovy TV IaAPOLOia TOL
@Bopilov kat tov Oelov, ®G LIIOKATACTAT®V TOL OAKXAPOL. XTI OLVEXELX
neptypdenke 1 Owadwaocia mov axolovbrfnke ywa 1 oovbeon Twv
@Boplrapévav  6'-Betomopavovovxkleolitmy, OTOLG oOmoiovg, 1 IApovoia
eapelovg daxtoliov ot B¢on tov cakydapov ovvovaletal pe t) dpdon TV
atopwv @bopiov xat Beiov, evar akoAovBnoe 1 ovvbeon T®v akopeot®v pbopo-
6'-0e10-keTOVOLKAEO LTV, OTOVG OTI0loVG 1) apovoia tov @Hopiov, Tov Beiov

Kat tov eSapelovg OaxTLAloL ovLVOdeLETAL AIIO TNV TALTOXPOVI] IAPOLOLA
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evog OuIAoV deopob Kat pag ketovopadag. Téhog, akoAovbnoe n ovvbeon dvo
akopn veémv taemv @oplopevav BetovovxkAeolitov, tav @bopltopévev 5'-
OetormvpavovovkAeolitawv, ot omoiot cvvdvdfovv Vv eoaymyr Tov Oeiov
eVTOg Tov e§apeAong OAKTOAIOD TOV CAKYUIPOL HE TV TALTOXPOVI] IIAPOLOLiA
too  @boplov, G vHOKATAOTAT), KAl TV daviiotoyev 5'-Oeto-
KETOMMDPAVOVOLKAEO(IT®MV, OTA HOPLA TOV OIOlMV, TO ATopo tov @hopiov, wg
DIIOKATAOTATY TOL e§apeAovg OAKTLAIOD, KAl TOo dtopo Tov Oelov, eviog Tov
daxtuAiov, CLVLIIAPYOLV HE Pld KETOVOPAO.

v napovoa Owdaxktopikyy OSatpiPn) mapovowaloviar KAt 1A
AIIOTENEOPATA MOV IPOEKLWYAV ammo TG [loloyikég peAéteg, Ol Omoieg
npayparono)fnkav et 1oV vEmV eVROEMV KAl dQOpoLOAV TIg AVTUKEG KAt

AVTIKAPKIVIKEG TOLG OPAOELS.
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Evyapiotieg

H Jor) eivarl éva ovoveyeg, ayvwoto tadidt yia to omoio kaveig dev
propet va mpoPAéyet T pOTA TOL, TI§ OTACELS KAl TOLG IIPOOPLOPOVS TO.
Oewpn OTL vrnpSa moAL Toxepn], ®G PLOXNIKOS KAl O¢ AVOP®IIOG, TOL OTa
m\aiota oo OwovL pov tadidov Ppebnka va epyalopar oto Epyaotrpilo
Opyavikrig Xnpetag tov Ilavemotnpiov Oeooaliag. An’ avt) ) Oeon Oa
ndeha va eoyaplotjo® tovg avlpmrovg, ot omoiot cvvEPBAAav oLOLAOTIKA,
APEOa 1] EPPEOd, 0TIV OAOKAT|P®OT) T SratpiPrig poo.

Oa nbeda va exppaom Vv Pabeld poo evyvepoovvy otov K. AnurTplo
Kopwot ywa mv onodein tov Oepartog, yia v apépiotn vrootr)pilr) Tov,
kabwg Kat yla v HOOAOTIpN KAt eykdapdia xabodnynor tov Katd TtV
exriovnor) g datpiPrig avtrg. H epmotoodvn mov pov €detle, kabmg xat to
ovuvexEg eVOLAPEPOV Y1d TV IIPOOSO POV OLVETENEOAV OTO VA AIIOTEAECOLV TA
XPOVLA avTA pida HOAD ONPAVTIKY EPIElpia.

Exgppaleo axopa Tig evyaplotieg pov ota peAn g TPLpeAovg
ovpPovAevTikrg emtpomnrg, tov xadnynty k. lewpyto Kokoto xat v
kabnyntpta k. BioAetta Kaevotavtivoo-Kokotoo yia v vmootr)piln g
napovoag dwatrpiPrg. Evyaplote myv xabnyntpia x. Mapxomovlov-IyyAéon,
tov kabnynu) x. T'd\lo, tov avamnpwt) kabnynu) x. Altiva xat tov
kabnynt) k. Tootivn, ot onotot deytnkav va dafacovv xat va kpivoov v
napovoa Owdaktopikyy OwatpiPr] pe T OLPPETOXI) TOLG OTNV  EMTAPEAT)
€CeTAOTIKI) EMTPOI).

Eoyapiote Oeppa v k. Ayyelkn) INavaywwtomodov, amd to EKEOE
«Anpoxpttog», kabwg xat Tov avaminpwt) kabnynt x. Attva yua myv Ay
TOV QACPATOV ITDPNVIKOD PLAYVITIKOD OLVTOVIOHOD KAl T®V QACOPAaT®V padag
ov rnapovotadovrtat otV napovoa StatpiPr.

Oeppotata evxaptot® tov Ap. I'. Ayyelr), o orolog pe epmoTedTNKe KAt
pe oovvodevoe ota npwta Prjpata tng datpiPrg, pe Tig vmmodeilelg Kat Tig
OLHPOLALG TOV.

Kat nog Ba nrav apaye ot pépeg (Kat ot vOXTeEG) HOL OTO EPYAOTHPLO

X0PIg TV @UAla KAt TV TOADIIAELPI] COUIIAPAOTACT] VEDTEP®V ~IIPMINV KAl
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vov- 'oovtadidwwtaev'’, X. Koptton), E. Iatiota, A. Prjya, 1. EAevBepradov, A.
Znpeovidn, aMda kat ynpatotep@v' -Aeoviokapdwv pev, ocopwov  Og,
oovadilpwv, .ZtéAAag Mavtda kat Nikng TGroopdxn.

Qg mpadn @wiag, Ba nbeha va evyapilotoe Tig emotOieg @ileg pov,
Kovotavtiva Tooopdvn kat Bao® Aviovakn, yia Oleg ekeiveg Tig popég TIov
otafnkav OtmAa pov, kat ooveyxifoov va to kavoov. Ppovtilav TakTika va
alalm mnapaotaoelg, ®wote va elpat mo Onpovpyikr. I avto xt eyw
vrooxopat ot Ba toog enyrnoe T akpPwg eivatr ot vovkAeoliteg Iov

peletovoa TOoovV Kaipo!

To mo peyalo evyapiotw an’ ola OikamUATIKA TO APIEPOV® OTHV OIKOYEVEIA HOD, 1]
orroia 1]Tav 1 «Ovvaut]» pov 0Ao avTo To YPoviko O140THHUA. ..

To mo Babid ano xapdidg avto evxAPLoT® 0Peild oTOVG Yovelg pov, Baoiln

kat Mapia, xat mv adeler) poo, Mapiva, ot oroiot otr)piav Kat pPoxmwoav
Vv npoondabdela pov pe kabe dovato Tpomo Kat avieSav Tig diattepotTeg
pov aPiaota 6Ao avto to Stdotnpa. To AtyoTepo IToL pPHoP® VA KAV VAl va
100G aPlepwo® T dratpiPn) avtr). Tedog, evxaplot® to oOVIpoPo NG (WG
pov, AmootoArn, o omoiog pov mapeiye TV avidloteAr] KAt AvOLIIOAOYOTH

vriootpilr) Tov Katd T dapketa g dratpiPrs.

X

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 10:28:13 EEST - 3.145.62.240



IIpoAoyog

H mmapouoa didakTopikr diatpifr ekrovAbnke katd Ta £1n 2006-2010 oT0
Epyaompio Opyavikig Xnueiag Tou Tuniuatog Bioxnueiag & BloTtexvoAoyiag
Tou MavetmoTnuiou @ecoaliag, utrd Tnv €TiBAswn Tou AvattAnpwTr Kadnyntn

Opyavikng Xnueiag, K. Anuntpiou KouiwTn.

["evika oroixeia, OKOTTOC Kal onuaaia tng EAETNG

Ta TeAeuTaia xpovia 10IAITEPO  eVOIA@EPOV  €XEI ATTOKTACEI N XpPnon
QAPUAKWY yia Tnv Bepatreia 10yevwyv AOIMWEEWY KAl TOU KAPKivou, n
OUVTPITITIK TTAEIOWN®Ia TwV OTToIWV gival avaAoya QUOIKWYV VOUKAEOITWV. To
YEYOVOG auTo €dwae wWBNON 0TV OUVBEDN TPOTTOTTOINUEVWY VOUKAEOCITWY, Ol
otroiol  avaugévoviav  va  diadpapartioouv  KaBopioTikd  pdAo  oTnv
xnueloBepatreia. O1 KAIVIKEG EPEUVEG TTIOTOTTOINCAV TNV UTTOWIa AUTH Kal €TOI
davoigav véol opifovTeg TTPOG TNV KATEUBUVON TNG XPHOoNG TPOTTOTTOINUEVWV
VOUKAEOCQITWV YIO TNV KATATTOAEUNON 1IKWV POAUVOEWV KABWG KAl KATTOIWV
Mopewv Kapkivou. O okomdg TnG €peuvag NATav n ouvleon VEwV
TPOTTOTTOINUEVWY VOUKAEOQITIKWY avaAdywyv, wg moavoi BIOAOYIKA dpacTIKOi
TTapdyovteg. [epioodTtepn  Eupacn 006nke oTtnv  mOavy) avTikhg  Kal
KUTTOPOTOEIKA Opdon Twv VOUKAEOJITWY, Ol OTTOIEG QVTIKATOTITPI(OUV TNV
ONUavTIKOTATA TNG BIOAOYIKAG TOUG dPACTIKOTNTAG. Ta VEQ AUTA VOUKAEOQITIKA
avaloya pTTopouv va BewpnBouv eATIOOQOPA yIa TNV AVATITUEN QVTIKWY

PAPUAKWV.

Emeénynon épwv

NoukAeodliteg: Eival yAUKOCUAQUiVEG TTOU TTPOEPYXOVTAl ATTO TNV QVUOPITIKA

évwaon JIog voukAeoBdong Kal piag Tevtodng, pe Tn Bordeia B-N-yAukolidikou
deopou.

Kapkivog: Agv opifetal wg pia kar pévn acBevela, aAAd w¢ pia opdda
aoBevelwv TTOU XapakTtnpiovTal atrd Tov aVveLEAEYKTO TTOAAATTAACIQONO Twv
KUTTAPWV.

loi: Eivalr ateAei¢ pikpoopyaviopoi 1Tou atrotehouvial amdé DNA 11 RNA,

TToAaTTAaoIdovTal €1 BAPOG TwV KUTTAPWY TOU EEVIOTA TOUG, OTA OTToid

Xi

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 10:28:13 EEST - 3.145.62.240



TTPOKAAOUV OIAPOPES AEITOUPYIKEG PBAABEC 1 TTANPN KATAOTPOQR KiI £TOI
XapakTnpifovTal wg evOOoKUTTApIa TTapAcITa.

XnueioBepartreia: Eival n xpion @apudkwy (KUpiwg avTiKwV 1 avTIKOPKIVIKWV)

oTa TTAQioIa TNG AVTIMETWTTIONG (BepaTTeiag) YIog aoBEvelag.

Anuooisuoeig

ATT6 TNV TTapouca diIdakTopIkn diaTpIRA TTPpoékuwyayv ol ££AG dNUOCIEUCEIG:

- E. Tsoukala, G. Agelis, J. Dolinsek, T. Boti¢, A. Cenci¢, D. Komiotis 2007
An efficient synthesis of 3-fluoro-5-thio-xylofuranosyl nucleosides of thymine,
uracil, and 5-fluorouracil as potential antitumor or/and antiviral agents.
Bioorganic & Medicinal Chemistry 15: 3241-3247.

- E. Tsoukala, S. Manta, N. Tzioumaki, G. Agelis, D. Komiotis 2008 A concise
synthesis of 3-fluoro-5-thio-xylo- and glucopyranoses, useful precursors
towards their corresponding pyranonucleoside derivatives. Carbohydrate
Research 343: 1099-1103.

- D. Komiotis, S. Manta, E. Tsoukala, N. Tzioumaki 2008 Antiviral
Unsaturated Nucleosides. Current Medicinal Chemistry: Anti-Infective Agents
in Medicinal Chemistry 7: 219-244.

- E. Tsoukala, N. Tzioumaki, S. Manta, A. Riga, J. Balzarini, D. Komiotis 2010
Synthesis of 3-fluoro-6-S-(2-S-pyridyl) nucleosides as potential lead cytostatic
agents. Bioorganic Chemistry 38 (6): 285-293.
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l. EIZACQrH

NoukAeoITIKG avaAoya, pépla T OTTOId TTPOKUTITOUV QTTO OOMIKEG
TPOTTOTTOINOEIG TWV QUOIKWY VOUKAEOJITWY TIOU QVAKOUV OTN YEVIKOTEPN
Katnyopia Twv B-N-yAukoQiITwy, €xouv dladpapaTiosl KaBopIoTIKO pOAo OTn
Bepatreia Twv 10yeEVWY  AOIJWEEWY KAl TOU  Kapkivou. H  ouvtpITITikA
TACIOYN@Ia TWV EYKEKPIUEVWYV  QAPHAKwWY, atrd Tnv AielBuvon EAEyyou
Tpogiuwyv kai Pappdkwyv Twv HIA (Food and Drug Administration, FDA), yia
TN Oepatreia Twv  10yeEVWV  AOIMWEEWY  €ival  VOUKAEOQITIKG  avdAoya,
ouptrepiAapBavopévwy Twy Zidovudine, Didanosine, Zalcitabine, Lamivudine
kar Acyclovir (ZxAua 1). Emi tou mapdvrog, pia ocipd QappAKwy, TTOU
BpiokovTal oTo OTAdIO TWV KAIVIKWY OOKIJWY, Yia TNV Bgpatreia AOINWEEWY
amdé Tov 10 TG nmatindag C (HCV), civar voukAeolImikd avaloya Kai
EMTTITITOUV OTNV KATAyopPia Twv avaoToAéwv TNG TToAupepdons. Ooov agopd
oTn XnueloBeparreia, ol voukAeoliteg 1 avdAoya voukAeoBdoewv, RATav ol
TTpWTOl TTOU  BeoTrioTnkav  yia TN Bgpatreia Tou  Kapkivou.  Mepikd
TTapadEiypaTa eyKEKPIMEVWY a1TO TNV FDA QVTIKOPKIVIKWY VOUKAEOQITWV €ival
n Cytarabine (Aeuxaipia), n 5-¢BopooupakiAn (5-FU, kKapkivog dEpuaTtocg), Kai
n Gemcitabine (dFdC, kapkivog pacToU, TIOYKPEATOG, TIVEUMOVWY KOl
wobnkwv). MeydAog apiBudG Twv VOUKAEOJITIKWY avaAdywv Opouv wg
QVTIMETAPBOAITEG,  avrtaywvifovrial  TOUG  QUOIKOUG  VOUKAeoQiTeG  Kal
AaAANAeTIOpOoUV e évav PEYAAO APIOPO TWV EVOOKUTTAPIWY OTOXWYV UE OKOTTO
TNV TTPOKANCON KUTTaPOTOEIKOTNTAG. [MOoAANOi aTrd auTtoUg €ival avaoTOAEIG
eEVCUUWY Kal OTOXEUOUV TNV AVTIOTPO@N METAYPAPAOT KAl AAAEG TTOAUPEPAOEG,
KIVAOEG Kal UDBPOAAOEG, KAl XPNOIUOTTOIOUVTAl €VavTl TTOAUAPIBUWY  Kal
OIAQOPETIKWY BOKTNPIAKWY ACIHWEEWY, OTTWG N €Aovooia Kal n euuartiwon.
AANOI evowpartwvovTal Kartd tnv avriypaen 1 tnv €modidpbwaon tou DNA,
odnywvTtag £T101 OTOV TEPMATIONO TnG Oladikaciag ouvBeong Tou. TEAOG,
épeuveg PBpiokovralr o€ €GENIEN HPE OKOTTO TNV  TAUTOTTOINGN KAl TOV
XOPAKTNPIOUO TWV HOPIWV-PETAPOPEWY TWV VOUKAEOQITWV KOl TwV eVIUPWV

TTOU €ival uTTeUBuva yia Tov JETABOAIOUS TOUG.
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AvTIIKOi VOUKA£O(iTEG

Katd Ttnv TeAeutaia OekaeTia, n Beparreia Twv IIKWV  POAUVOEWV
TTPo0dEUEl ONUAVTIKA, AOYyW Twv TIPOCTTABEIWY TwWV XNMIKWY Kal  Twv
PApPAKOAOYwY, TNG paydaiag avatTuéng Tng MopIlakAg IoAoyiag, Kabwg Kal
TNG CUCOWPEUPEVNG YVWONG ETTE AETITOPEPEIOKWY PNXAVIOPWY OpAong Twv
avtikwyv evwoewv (Kinchington 1999, Paintsil and Cheng 2009, Field and
Hodge 2008, Komiotis et al. 2008). TeAeutaia, gp@avifeTal pia €kpnén vEwv
KAl avaduUOPEVWYV IIKWV aoBEVEIWY, OTTWG QUTEG TTOU TTPOKAAOUVTAl aTTd vEQ
OTEAEXN TOU 10U TNG NTTATITIOOG KAl TOU ATTAOU £pTTNTA, TOU 10U TOoUu ‘EpTroAa Kai
Tou OuTIKOU Neihou, 10i, o1 oTroiol €ival IKavoi va TTPOKAAECOUV TTavonpia.
QoT1600, av Kal O €UPOANIOOPOG atroTeEAEi €va TTOAUTIUO €pPYOAEio yia Tnv
QVTIMETWTTION TWV 1IKWV  AOIJWEEWY, N OUOKOAId opydvwong ouvaQuv
TTPOYPANMATWY €UBOAIGCOHOU KOBIOTA TNV QVTIKA XNUEIOBepaTtTeia Wia TTIo
TTPOKTIKI) TTPOCEYYION YIA TNV QVTIMETWTTION ETTIONMIAKWY I0YEVWVY AOINWEEWV.

MeTAgU TWV TTIO ETTITUXNHUEVWY QVTIKWY TTAPAYOVTWY, T VOUKAEOCITIKA
avaloya atroteAouv  BepeAiwdn  AiBo ot BepaTtreia AoINWEEWY  TTOU
TTpokaAouvTal atmd Tov 16 Tou atrAou éptrnta (Herpes Simplex Virus), yvwoTo
atmo Ta apxIKA Tou EEVOYAwooou ovouaTdg Tou wg HSV kai TepiAapBaver ta
utrogidn HSV:; kai HSV,, Tov avBpwTtivo Kuttapopeyahoié (Human
Cytomegalovirus) 1 HCMV, Ttov 16 gpminlwoThpa (varicella-zoster virus) n
VZV, 1oV 16 TNG avBpwITivng avoooTToINTIKAG aveTtdpkelag Tutrou 1 (HIV;) Kai
ToV 16 TNG nTraTindag B (HBV) kair C (HCV). 181aiTepo evOIaQEPOV TTPOKOAEI TO
YEYOVOG OTI €x€l avakaAu@Oei ueyadAog aplBuog BIodpacTIKwY VOUKAEOJITWY,
TTOAOI a1Td TOUG OTTOIOUG XPNOIKOTTOIOUVTAl KAIVIKA yia Tn Beparreia Twv
MoAUvoewv atrd Toug HIVy, HSV, avarrveuoTikd ouykuTiako 16 (RSV), HBV kai
HCV, w¢ ouvaywvIoTIKOi aVOOTOAEIGC TWV IIKWV TTOAUMEPACWY, E€iTE TNG
avtioTpong petaypa@dons (NRTIS) ) Tng DNA tToAupepaong.

EidikoTepa, petatu Twv NRTIs, To Lamivudine [3TC, (-)-27,3"-010e008u-
3’-B¢lakuTIdiVN] €ival TO GAPPOKO, TO OTTOIO XPNOIYOTIOIEITAI yia Tn BepaTreia
NG MOAuvoNG atrd Tov 160 HBV Kai gival éva atrd auTtd TTou £Xouv eyKpIBei atrod
Tov FDA, evwy 10 Zidovudine [AZT, (Retrovir), 3 -ali50-3"-6ec0uBupuidivn]
aTTOTEAEI PAPPAKO, TO OTTOIO XOpNnyeEiTal yia Tn Bepatreia Twv PJOAUVOEWY aTTd
ToV 16 HIV1 (ZxAua 1).
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AKOUN, VOUKAEOQITIKOI QVAOTOAEIG TTOU ATTOTEAOUV €V XPrOEl AVTIKA
@dppaka givalr ol ldoxuridine (IdU, 5-1wdo-2°-decoguoupidivn), Trifluridine
(TFT, 2’-decou-5-TpipBopoucBuroupidivn), acedurid (aoedoupidn, EdU),
Vidarabine [Ara-A, 9-(18-D-apapivopoupavolul)adevivn)] K.a., TTou
XpnolyoTtrolouvTal KaTd Twv €ptTnToiwy, Ta @dpuaka Didanosine (ddl, 2°,3"-
d1decoguivoaivn), Stavudine (d4T) K.a. TTOU XPNOIYOTTOIOUVTAl KOTA TOU 10U
Tou AIDS, koBwg kai TO0 @QApuoko Ribavirine [(Virazol), 1-(18-D-
piBo@oupavoluro)-1H-1,2,4-1pialoAo-3-kapPoauidio] TTou  XPNOIKOTTOIEITAI
KATA TWV 1V TNG NTTATiTIdag, TnNG ypitTng kai Tou AIDS (Mivakag 1, ZxAua 1).
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Mivakag 1. AvTiikoi vOUKAEOCITEG TTOU XPNOIUOTTOIOUVTAl KAIVIKA

"evik Ovopagoia AKpWVUUO loi-ZT6XO0I Mnxaviopog Apaong
AvTi-HIV Trapdyovreg
Zidovudine AZT HIV-1 |
Didanosine ddl HIV-1
Zalcitabine ddC HIV-1 AvaoToAEgig TNG avTioTpoPng
Stavudine d4T HIV-1 > MeTaypagpdaong
Lamivudine 3TC HIV-1 TepuaTIONOG aAuaidag
Abacavir 1596U89 HIV-1
Tenofovir disoproxil PMPA HIV-1 |
AvTtiI-HBV mrapdyovreg
AvaoToAéag TNG avTioTpoeng
Lamivudine 3TC HBV peTaypapaong/TepuaTiopog
aAucidag
AvTiI-EpTreTIKOi
TTAPAYOVTEG
Idoxuridine IduU HSV-1/2
Trifluridine TFT HSV-1/2
Acedurid EdU HSV.1/2 AvaoToAeig DNA 1ToAupepdong
Vidarabine AraA HSV-1/2
] HSV-1/2, EkAekTiKOG avaoToAéag 11kfG DNA
Acyclovir ACV
\AY) TToAUPEPAONG
Valaciclovir val-ACV HS\:/Z—\l//Z, Mpogdappako Tou acyclovir
Penciclovir iy HSV-1/2, EkAekTIKOG avaoToAéag 11k DNA
\V/AY TToAupEpPAong
o HSV-1/2, ]
Famciclovir FCV VZV Mpopdpuako Tou PCV
Ganciclovir DHPG HCMV ExAekTiKOi avaoToAeig kg DNA
Cidofovir (S)-HPMPC HCMV } TTOAUpEPAONG
Virazole Ribavirin RSV,HCV | AvaoToAéag kg RNA tToAupepdong

2TNV KATNYOPIa TWV CUVAYWVIOTIKWY OVOOTOAEWY AVIKOUV KOI EVWOEIG

TTOU O€EV Eival XNUIKWG VOUKAEOCITEG KAl XaPAKTNPICOVTAl WG GUVAYWVIOTIKOI N

VOUKAEOQITIKOI avaoToAgig. MpdkeiTal Kupiwg yia TTapdywya Tng TToupivng n

TNG TTUpIMIdivng TTou, av Kal dev eival YAUKoliTeg (v TTEPIEXOUV OAKXOPO),
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TTOPOUCIAZOUV DOMIKA avaAoyia JE TOUG VOUKAEOCITEG, OTTWG €ival TT.X. TO
@dppako  Acyclovir  [(zovirax), ACV, 9-youavivouebotuaiBavoAn], To
TTpo@apupako Valaciclovir [(valtrex), Val-ACV] trou ¢€ivai o €0Tépag Tou
acyclovir ME v L-BaAivn, Ganciclovir [(Cymever), 2-(9-
NouavivopebotupeBulo)-1,3-TrpotravodioAn, DHPG], Famciclovir [FCV,
O10¢IKOG  €0TéPag NG  2-[2-(2-apivo-9-Troupiv)aiBuAo]-1,3-TrpoTTavodioAng],
penciclovir K.a., Ta OTToia XPNOIKMOTTOIOUVTAl KOTA TWV €PTTNTOIWV. AKOuN,
VvoukAeodiTeg, 0tTwg ol kai Cidofovir [(S)-HPMPC], (Gumina et al. 2001).

Mapd Ta emTelyhaTa AUTd, €ival CUVEXAG N avAyKn avokAAuyng véwv
VOUKAEOQITIKWY avaAOywyV, TTPOKEIMEVOU VA AVTIMETWTTIOTOUV TTPORARUaATA,
OTTWG N TOEIKOTNTA, N N METAPROAIKA OTABEPOTNTA, Kal METAEU GAAWV n
EMPAVION QVOEKTIKWYV IIKWV OTEAEXWV KAl KAT' ETTEKTOON VEOEPPAVICOUEVWV
KWV ooBevelwv. TMoOANEG eival oI PeAETEG TTOU €xOuv ONPOOIEUBE  Kal
ava@Epovtal o€ IBIAITEPES TALEIC VOUKAEOQITWY, O BEPaTa TTOU APOPOUV TN
XNUEIQ Toug, KABwG Kal OTO QACHa TNG QVTIKAG Toug dpacng Kal Twv

BIOAOYIKWYV TOUG OTOXWV.

AVTIKOPKIVIKOi VOUKAEOJITEG

Av Kal, n xnueioBepatreia Bewpeital wg n TTAEoV KATAAANAN uéBodOG yia
TN Bepameia Twv IIKWV ACIHWEEWY, OTNV TTEPITITWON AVTIUETWTTIONG TOU
KOPKIVOU OUVIOTATAl €ViIOXUON TNG QTTOTEAECMPATIKOTNTAG TNG MECW TNG
epeong VEWV  QVTIKOPKIVIKWY OUCIwyY, Ol OoTroieg OlaBéTouv  augnuévn
OpacTIKOTNTA, MEIWMEVN TOLIKOTATA, PEATIWHEVO BepatreuTiKO O€iKTn Kal TO
ONUAVTIKOTEPO OAwV, EUPU PAcua dpACNG. XApaKTNPIOTIKO TTAPAdEIYUA VEWV
QVTIKOPKIVIKWY OUCIWYV, Ol OTIoiEG €xouv WeAETNOE  evTaTikG, eival ol
VOUKAEOCiTEG Kal Ta avAAoyd Toug.

Ta voukAeolITIKG avaAoya £xouv UEAETNOEI WG duUVNTIKOI AVTIKAPKIVIKOI
rapayovteg (Plunkett and Gandhi 2001, Elion 1989, Robins and Kini 1990),
EVW €vag MEYAAOG apIBuOG avaAOywy QUOIKWY VOUKAEOCITWY XPNOIUOTTOIEITAI
yla mn Bepatreia dla@opwyv Kapkivwyv. MeAéTeg £€de1gav OTI O VOUKAEOCITES
aTmmapTiCoOuV  HIO  ONPAVTIKA  KATNyopia QVTIKAPKIVIKWY JECWYV, TA OTToia
emnpeddouv 1N ouvBeon Tou DNA pe didgopoug TpoéTTous. MNa autd kal dev

gival Tuxaio To yeyovdg OTI, VOUKAEOQITIKG avdloya, Ommwg n Cytarabine
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(Matsuda and Sasaki 2004) (2xAua 2), 1-(2°-C-kuavo-2°-deogu-B-D-apapivo-
TTevrogoupavolulo)kutooivn (CNDAC) (Matsuda et al. 1991b, Azuma et al.
1993, Tanaka et al. 1992, Azuma et al. 1995, Matsuda and Azuma 1995),
Cladribine  (2-xAwpo-2°-dcoguadevooivn, 2CDA) «kai Fludarabine (5'-
HOVOQWOQopIKy  9-B-D-apafivopoupavolulo-2-@Bopoadevivn, FaraAMP)
(Matsuda and Sasaki 2004) (ZxAua 2), €xouv MeAETNOEi WG TTPOG TIG
QAVTIKAPKIVIKEG TOUG I0IOTNTEG KAl €ival ATTOTEAECUATIKEG EVWOEIG OXI HOVO KATA

TNG AEUXQIMIAG KAl TWV AEHPWUATWY, AAAG KAl KATA KAKONBWY OYKwV.

NH, NH, NH»
LA LA Qe A
oo~ M % o M 0 o N N e
NC HO HO
OH
CNDAC Ara-C 2CDA
Cytarabine Cladribine

NH»

NH,
a |
o) <N N/)\F N/go

(@]
Il S
HO=R=0 '™ Ho HO T Ho

OH

OH OH

FaraAMP 4-Thio-Ara-C
Fludarabine Thiarabine
ZxApa 2

AKOUN éva voukAeoQITIKO avAAoyo, TTou £xeEl EYKPIBED yia Tnv Bepartreia
TNG QIMOTOAOYIKAG KOKONBEIag, TnNG ogeiag Aeu@OBAACTIKAG Aguxaiyiag Kai
mOavov Kal AAAWV PoPPWV KapKivou, OTTwG N ogeia puehoyevAg Asuxaipia
givai TO Clofarabine [2-xAwpo-(2 -0e0tu-pBopo-L-D-
apapivopoupavolulo)adevivn, ZxAua 5] (Faderl et al. 2002, Parker et al.
2004, Faderl et al. 2005, Pui et al. 2005, Secrist 2005). TéAog, n évwon 1-(4'-
B¢eio-B-D-apapivopoupavolulo)kuTtooivn (Thiarabine, 4’-thio-araC) (Tiwari et
al. 2000, Waud et al. 2003, Someya et al. 2003, Secrist 2005), JETA TO TTPWTO

oTadlo peAETWY, PBPEONKE OTI eival OPAOTIKA €vavTl KAKONBwV OyKwv,
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ouptrepINauBavouévwy  Tou  TTAXEOG  €VTIEPOU, TwV  TIVEUPNOVWY, TOU

TTAYKPEATOG, TOU VEQPOU, TOU TTPOOTATN KABWG Kal TOU HacTou.

Tpo1rog dpdong Twv VOUKAEOITWYV

[evikOTEPA, O TPOTTIOG OpACNG TwV  QAPUAKWY  EYKEITAl  OTNV
aAAnAeTTidpaor] Toug Pe éva PopIakd ‘OTOXO’, O OTTOIOG PTTOPEI va gival €iTe
KATtTola TTpwTEivn, 0TTwg €vag uttodoxEag, £vag diauAlog 16vTwy, éva évCupuo,
éva POpIo PETAQOPEDG, €iTe Ta VOUKAEIKG oféa. To idlo 1oxUel kal oTnv
TTEPITITWON TWV VOUKAEOQITIKWY avaAOywv Trou OlaB£Touv  avTikn r/kal
QVTIKAPKIVIKI dpdon, Ta oTroia AOyw TnG duvaTtdTNTAG PETAPOPAS TOUG EVTOG
TWV KUTTApwyv e TTadnTIK didxuon €ival IKava va XpnoihoTtroinouv yia Tn
Bepartreia TTOAAWY a0BEVEIWV.

Ta avaloya Twv VOUKAEOQITWY OTTOTEAOUV OTNV TIPAYMATIKOTATA
avevepyd TTPO@APUOKA, TO OTToia EVOOKUTTAPIKA TTPETTEI VO TPOTTOTTOINBOUV
WOTE va JTTopécouv va Opdoouv. H diadikacia auty ouvioTatar oTn
PWOQPOPUAIWON] TOUG ATTO TIG KUTTAPIKEG N IIKEG KIVAOEG, TTOU ATTOTEAOUV
apXIKa 10 ‘KA€ISI’ yia TNV eKAEKTIKOTNTA Toug (Arner and Eriksson 1995). Agou
PWOPOPUAIWBOUV TTPOG TIG TPIPWOPOPIKES TOUG dOMEG (NTPS) atrd kuttapikd
N k& €vfupa, Kal Oviag evepyd, €utrodifouv eiTe Aueca E€iTe EUUECA TOV
KUTTOPIKO A 1IKO dITTAaciaoud, | mTapeptTodifouv Tov avadiTTAacIaoud TOu
DNA. EidikéTepa, o1 VOUKAEOCiTEG TTOPOUV va avaoTeiAouv Tn dpdaon BacikKwyv
ev(UUWV OTO METOROAMIONO TWV VOUKAEIKWY 0&Ewv r/kal  utTopouv va
EVOWMOTWOOUV oTa TTPOC@ATA CUVTEDEINEVA VOUKAEIVIKA OZEQ TTPOKAAWVTAG
TOV TEPUATIONO Twv O1adikaolwy OUVvOEOoAG TOug R TNV TTapaywyn Hn

AEITOUPYIKWY Blopopiwy.
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ZxAua 3

Oa TpETTEl va ava@ePBEei OTI N EKAEKTIKOTNTA AVAPESA GTNV AVTIIKI Kal
TNV KUTTAPOTOGIK) OpACN TwV VOUKAEOQITWV £apTaTal atmd TNV €geIdikeuon
TOU UTTOOTPWHATOS TwV NTPS w¢ TTPOG TIG IIKEG KAl KUTTAPIKEG TTOAUNEPACES
(Challand and Young 1997). Avrifeta, n AmOTEAECHATIKOTATA  TWV
VOUKAEOQITIKWV avaAdywyv EvavTl TwV 1V eEapTATAl aTTO TNV €vEPYOTTOINON TNG
Opdong Tou @apudkou atrd To 1IKO €vCUPO f/Kal aTtd TO YEYOVOG OTI Ol 1IKEG
TTOAUPEPATEG PTTOPEI VA €ival TTOAU TTI0 €uaioBNnTEG OTN dpdon Tou PAPUAKOU
atro OTI Ta avTioTolXa évquua Tou KUTTApou &evioTr. EmimAéov, 10 1IKd €viupo
Oev d1a0éTel KATTOIa £EEIBIKEUON OTN OUVOECTH TOU PE TO UTTAPYXOV UTTOOTPWUA,
ev avTiBEoel e To €vCUNO Tou KUTTApou EeviaTr. OTTOTE, TO 1IKO €VCUNO UTTOPET
va Opa Kal 0€ PAPPAKA TNG TAENG TWV VOUKAEOCITIKWY avaASdywV (dIaQopPETIKO
UTTOOTPWHA) KOl VO TO QWOPOPUAILVEL, EVW TO €VCUUO TOU KUTTAPOU EEVIOTA
Ba Ta a@rvel avetrnpEéaoTa, €pOCOV dev gival €QIKT) n ouvdeon ev{UUOU-
uttooTpwuaTtog. Qotéoo, €vag MPeyAAog  apiBudG  VOUKAEOQITWY  €XEI
avaKaAu@Bei, 01 OTToi0I AOKOUV TNV avTIIKA TOug dpAcn PECW AVAOTOANG Kal
AAWV evlUpwy, OTTWG €ival N apudpoyovaon TNG HOVOPWOPOPIKNAG IVOTivNG
(Margolis et al. 1999).
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TpoTmrotroinuévol VoukAeodiTeg

H Tpotrotroinon TOU TPAMATOG TOU OOQKXApou oTn Oouf  €vOg
VOUKAEOCITN £€xel odnyrnoe€l OTnV TIAPOOKEUr] AVOAOYWYV VOUKAEOQITWV HE
ONUAVTIKA QVTIKA KAl avTIKAPKIVIKA dpdon. Av Kal, N @wo@opuAiwon Twv
OUVOETIKWVY QUTWYV VOUKAEOQITWY aTTOTEAEI KOIVO Oonueio oTtov TPOTTO dpdong
Toug (Verheggen et al. 1995), oI TPOTTOTIOINCEIS TTOU TTPAYMATOTTOIOUVTAI
OTOXEUOUV OTNV KAAUTEPN AgIToupyiad TOUuG WG uTTooTpwHaTa Twv DNA
TTOAUPEPACWY, OTTWG TIPOKUTITEL OTTO  MEAETEG OXE€oewv OOUNAG-OpAoNg
(Vastmans et al. 2000). To yeyovog auTtd odnyei 0TO CUUTTEPACUA OTI O KUPIOG
TTAPAYWV YIA TNV avayVvwWPEIoT TOUG aTTO TIG TTOAUMEPAOTEG KAl TNV EVOWUATWOT)
TOUG OTNV VEOOUVTIOEPEVN aAUCIdA €ival TO TUAUA TOU OOKXAPOU.

Ao amd TIC  ONPAVTIKOTEPEG  KOTNYOPIEG  TPOTTOTTOINKEVWV
VOUKAEOQITWYV, WG TTPOG TO TUNKA TOU OOKYXAPOU, TTOU €XOUV PEAETNOEI KUPiIWG
yia TN BloAoyikrp Toug OpacTiKOTNTA, E€ival Ol  QOoupavo- Kal Ol

TTUPOVOVOUKAEOCITEG.

®oupavovoukAeodiTeg

O1 épeuveg TTOU €XOUV TTPAYUATOTTOINBEI PEXPI OAMEPO HUE OTOXO TN
dnuIoupyia QAPUAKWY HPE AVTIKA KAl AVTIKOPKIVIKY) OpAcTr, agopouv Kupiwg
oTn XPAon avaAdywv VOUKAEOITWY TTOU £XOUV WG OAKXOPO Mia TTevioln He B-
aTtreIkOVIOn, YEYOVOG TTOU ETTIREPAIWVETAI KAl ATTO TIGC OXETIKEG OOPEC TTOU
TTapatiBevral  ota  oxAuata 1 kai 2. 'ET0l, €vag  PeEYAAOG  apiBuog
(POUPAVOVOUKAEOCQITWV KOl TTAPAYWYWV TOuGg €Xouv ouvTeBei Adyw Tou
eVOIOQEPOVTOG  TTOU  TTAPOUCIAlouv WG  BloAoyikd  dpaocTika popla. H
oToudaIdTNTA TWV TTEVTOLWYV avayvwpioTnKe atroé Tn oTiyun TTou N pIBodn Kai
n 0€oupIfOln TaAUTOTTOINBNKAV WG CUOTATIKA TWV VOUKAEIVIKWY o&Ewv. OAol
o1 voukAeo(iteg oto DNA kal RNA atroteAouvtal atrd éva D-revio@oupavodliko
OGKXAPO OUVOEDEUEVO ME  Mia  €TEPOKUKAIKN)  VOUKAeoBdAon (TToupivn n
TTUpIMIBivN), Méow evog B-N-yAukoliTikou deopou (Saenger 1984, Blackburn
and Gait 1996, Bloomfield et al. 1999)(ZxAua 4).
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NH2 N-yAuKoZITIKOG NH,

| /g e - N N </ | /)
N~ ~0.- e NTON

O - - - ~ ~
HO R A
H H
OH OH
PiBokuTidivn Agoguadevoaivn

Zxnpa 4

®Bopo-poupavovoukAeolites

Tnv TeAeuTaia dekaceTia £xel O0O¢ei 101AITEPO evDIAPEPOV OE UENETEG ETTI
@BOPOVOUKAEO(ITWY, TTPOKEINEVOU va BpeBolv vEa AVTIKAPKIVIKA, QVTIKA, 1
avtl-HIV ~ @dpupaka  he  PEYOAUTEPN  EKAEKTIKOTNTA KAl AIYOTEPEG
OVOOOKOTOOTOATIKEG — TTAPEVEPYEIEG OE  Oxéon ME  Ta  €wWG  TwpaA
xpnoigotroloupeva o€ KAIvikd emritredo (Lee et al. 1999, Lee et al. 2002,
Chong et al. 2002, Kumar et al. 2004, Clark et al. 2006). H eicaywyr €vog
@Oopiou ¢€iTe OTO TUANOA TOU OOKXAPOU €iTe OTnN VOUKAeoBdon Twv
(POUPAVOVOUKAEOQITWY, 0dnyeEi O €VWOEIG, Ol OTToiEG dIaBEéTouV €va eupu
@ACUa AVTIKWVY KAl avTIKApKIVIKWYV 1810TATwY (Herdewijn et al. 1989, Tsuchiya
1990, Ternansky et al. 1993, Pankiewicz 2000). EidikéTepa, n TTapoudia evog
@Oopiou OTO POPIO TOU OOKXAPOU TWV VOUKAEOQITWV ME TTEVTAMEAN
udaTaveOpPaKIKG OAKTUAIO, atrodeixOnke OTI €ival Pia ATTOTEAEOUATIK PEBODOG
augnong Tng 6pdong Toug (Van Aerschot 1989, Matthes et al. 1990, Daluge et
al. 1994, Fuentes et al. 2002). ®aiveral 611 n TTapoucia Tou eBopiou augdvel
TO NITTOQIAO XOPOKTHPA TOU HOPIioU DIEUKOAUVOVTOG PE QUTOV TOV TPOTIO TN
dlaTTEPATOTATA TNG KUTTAPIKAG PeBpdavng (Morton et al. 1969, Blandin et al.
1974, Lipnick and Fissekis 1980, Van Aerschot et al. 1989). H avTikatrdoTaon
evog udpoyodvou ammd €va @Bopilo ot éva PioAoyikd evepyd Hoplo Oev
QVOUEVETAI VO TTPOKAAECEI OTEPEOXNUIKEG METOBOAEG GOOV aopd OTOV TPOTTO
oUVvOEONG TOU Popiou PE UTTOOOXEIG 1 €vCupa. AvTiBeTta, n peydAn 10xUG Tou
deopou C-F, og oxéon pe autr) Tou deopou C-H, TTapeuTrodilel TO JETABOAICHO
ME ammoTéAeopa TNV auénon Tou Xpovou nuICwAg Tou popiou. EmmimTAéov, n

IKavoTnTa €AENG NnAekTpoviwv atd 10 @BOpPIo, dedouévou OTI €ival TO TTIO
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NAEKTPAPVNTIKO OAWV TWV OTOIXEIWV, UTTOPEI VA €XEI ONPAVTIKEG ETTITITWOEIG
oTn XNMIKA dpacTIKOTNTA.

Opdéonuo oTn PEAETN Twv PBOPOVOUKAEOQITWYV OTTOTEAEI N avak&Auyn
NG 2°-0g0¢u-2°,2°-d1pBopokuTidivng  [gemcitabine (yepoitauTrivn), dFdC]
(Plunkett et al. 1995) (Zxnua 5), n otroia ATTOTEAEI ONUAVTIKO AVTIKAPKIVIKO
TTapdyovta €vavTl PeyaAou QAoPOTOC KakonBwv Oykwv, OTTwWG auTou Tou
TTaykpéaTtog. H yepoirautrivn dpa avaoTtéAAovtag tn ouvBeon Tou DNA péow

AVTAYWVIOTIKAG EVOWUATWONG OTN VEOOUVTIBEUEVN KABE Qopd aAuaida.

NH, NH,
NN N A
| f
o fN\/go 0] <N| N/)\CI
HO E HO =
OH F OH
dFdC Cl-F-Ara-A
Gemcitabine Clofarabine
ZXApa S

EmmmAéov, TpOo@aTeG £peUveEG QTTEDEIEAV TN ONUAVTIKOTNTA VOGS OKOMN
@BopovouKkAeodiTn, g 2-xAwpo-(2 -deogu-pBopo-L-D-
apapivopoupavolulo)adevivng (clofarabine) (ZxAua 5) (Faderl et al. 2002,
Parker et al. 2004, Faderl et al. 2005, Pui et al. 2005, Secrist 2005), n otroia
EXEl  XOPAKTNPIOTEI WG VEAG YeVIAG VOUKAEOCZITNG €vavtl Tng og&eiag

AeP@QOBAQOTIKNAG Acuxaiyiag.

Oc10-poupavovouKkAeoliTes

2710 Tedio €peuvag Twv VOUKAEOQITWY, N xnueia Tou Bgiou gugaviceTal
ONMavTIKA 0 OTI a@opd Tnv avaTTuén BepatreuTikwy TTapayoviwy (Wnuk
1993, Yokoyama 2000, Chambert and Décout 2002, Décout and Wnuk 2004).
To peydAo evdIO@EPOV yIa TOUG BEIOVOUKAEOCITEG, O OTToiol  TTEPIAQUBAvVOUV
éva ATopOo Bgiou €iTe VTOG TOU OAKTUAIOU TOU OOKXAPOU EITE WG UTTOKATOOTATN
Katrolou dvBpaka Tou dAKTUAIoU, &ekivnoe atrd Tnv avakdAuywn Tng 2°-0€o&u-

3’-Bei0kuTIdivnG (Lamivudine, 3TC, ZxAua 1), évav amd Toug TTo 10XUPOUG
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avaoToAgig Twv 1wv HIV kal HBV (Willson et al. 1995, Fernandez-Bolanos et
al. 2001, Gumina et al. 2002). H gicaywyry evog aréuou Bgiou, T6OO OTO
OAKTUAIO TOU OOKXAPOU €VOG VOUKAEOCITn OC0 KOl WG UTTOKATAOTATN
METABAAAEl onuavTiIkK& Tn  OIQNOPPWON TOU MOpiou, TN XNMIKA TOUu
OpaCTIKOTNTA, TOV EVTOTTIONG TOU QTTO TTPWTEIVEG O€ PJOPIakKO eTTiTTEdO, KABWG
Kal TN ueTaBoAIkn otaBepdtnTa (Witczak 1999, Robina et al. 2001, Robina and
Vogel 2002).

O1rwg 1a Beloodakxapa £101 KAl Ol BEI0VOUKAEOCITEG, £XOVTAG TO ATOMO
TOUu Bgiou evidg 1 €KTOG TOU OOKTUAIOU, TTAPOUCIACOUV EVOIOPEPOUCES
BioAoyikég 1016TNTEG (Choo et al. 2003, Malsen et al. 2004, Gunaga et al.
2004), 1600 avTikéG 600 Kal avTiveoTTAaouaTikéS (Zhu et al. 2004, Jeong et al.
2003, Paquette and Dong 2005, Gunaga et al. 2004). H avtikatdoTtaon Tou
oguyoévou atrd B¢gio £xel dIATTIoTWOEI OTI TTPOCBIdEl IDIAITEPES XNUIKES 1010TNTES
OTO MOpIo Kal aAAGlel Tn BloAoyikrp Tou OpacTIKOTNTA. XAPAKTNPIOTIKO
TTapddelyua aTToTEAEI n 1-(2"-de0gu-2"-pBopo-B-D-
apapivopoupavolulo)kutooivn (FAC, oxApa 6), Tng otroiag n dpdon £vavrl
TWV KOPKIVIKWV KUTTAPWY QUEAVETAI ONPAVTIKA PE TNV AVTIKATAOTAON TOU
atépou Tou oguydvou Tou dakTUuAiou atrd éva ATopo Bgiou, TTPOKUTITOVTAG £TOI
éva véo o OpacTikG avdloyo, n 1-(2-0eogu-2°-@Bopo-4°-6¢10-B-D-
apapivopoupavolulo)kutooivn (4°-thio-FAC, Zxnua 6) (Yoshimura et al.
1997, Miura et al. 1998).

NH» NH;
ﬁN ﬁN
o o s o
\ F \ F

~

HO HO
FAC 4-Thio-FAC

ZxAua 6

EmmAéov, VvoOukAeoliTeg, Twv OTTOIWV TO €AEUBEPO TTPWTOTAYEC
uUdPOEUAIO £XEI AVTIKATOOTAOEI ATTO pia JEPKATTTO- | AAKUAOBEIO-Oopada, gival
ouxVva 10XuUpoi avaoToAeic NG udpoAdong TNG S-adevOOUA-L-OUOKUOTEIVNG

(AdoHcy) ka1 Tapoucidfouv  onuavtiky avTik  ®pdon, OIaKOTITOVTAG
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KABOPIOTIKAG onuaciag JEBUAILOEIG TWV IIKWV PAKPOUOPIWY, Ol OTTOIEG €ival
ATTOPAITATES YIa TOV TTOAAATTAQCIOO O TwV 1WV. Q¢ €K TOUTOU, N UdPOAdCN TNG
AdoHcy éxel kataoTei éva eAKUOTIKO POPIO-OTOXOG YIa TO HJOpPIoKO OXEDIOOUO
AVTIKWY EVWOEWV.

Tnv TeAeuTaia OekaeTia, 0 OXEOIOOUOG KAl N OUVOECN QvVOOTOAEWV
aQutoU TOU €VCUPOU €XOUV TTPOCEAKUCEI 1BIAITEPO €VOIAPEPOV Kal €XOUV
odnynoel o€ TIOANG PiodpacTikG VvoukAeolITikG Trapdywya. [Npdoeareg
épeuveg €de1cav  OTI avaloya TnG 5°-peBuloBeioadevoaoivng  (ZXANO  7)
atroTEAOUV 1I0XUPOUG aTTEVEPYOTTOINTES TNG UBPOAGONG TNG AdoHcy (Muzard et
al. 1997). H aAAnAetridpaon Twv TTApAywywv ouTwv MdE Ta  Oldgopa
KATOAUTIKG OTAdIa TOU €vCUPOoU, odnynoe oTn MEAETN Kal €TTi GAAwv 5°-
BelovoukAeodiTwy, OTTwg n  5°-S-mrpotmapyuro-  kal  5°-S-aAAevulo-
Beloadevooivn (ZxAua 7), o1 otoiol Ba PITopoucav va AEITOUPYAOOUV WG
EVOAAGKTIKG UTTOOTpWHATA TOU €VvCUPOU Kal w¢ 181aiTEPOl  TTAPAYOVTEG-

avaoToAeic (Guillerm et al. 2001).

NH, NH, 0
N X N A NH
N N
</NI: </N L7 \f:/go
F,HCS \—© N R \—© N Ets” \—©
OH OH OH OH OH
5-0080p0-5"-puebulo- 5"-Oz10-adevoaivn 5°-A1BuA0-5"-6£0§uBuIBiVN
Bs10adevoaivn R =HC=C-CH,— = lpomapyulo

R = H,C=C=CH— = AAAevuho

IxAua 7

Mponyouueveg  épeuveg  €deicav  Omt peTaéu  dla@oépwv  5'-
aAKUAOBEIOVOUKAEOQITIKWY avaAoywv (Lesnikowski et al. 1999, Rao et al.
1994), n 5°-S-a1Bulo-5"-0c0guBuudivn (oxnua 7) atroTteAei pia 101aiTEPN
TepITTTwOoN, OI0TI dpa WG PN AVvIAywVIOTIKOG  avooToAéag NG
KUTTOPOTTAAOMATIKAG KIvaong TnG Buudivng (C-TK), n otroia euTTAéKETAI APECT
oTnV £MBiwon Kal TNV avatrapaywyr Twv KAPKIVIKWY KUTTapwv (Najim, A. Al-
Masoudi 1999). Evdiagpépouoa, Ouwg, gival kKal n dpdaon g 5°-S-aiBulo-5"-

0eoguBuuIdivn évavTl Twv L1210 AEUXAIMIKWY KUTTAPWV.
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ApkeTd evdlo@épov, OPWG, TTapouciddel TeAeuTaia Kal pia véa TAgN
Be10VOUKAEOQITWY, T VOUKAEOQITIKA SIcoUAQidia. EIdIkOTEPA, oTnv avalhtnon
VEWV QVTIIKWV TTapayovTwy, TTou OPOUV WG AVOOTOAEIG TNG ETTINUKNVONG TNG
KNG DNA aAucidag, €xouv TTPayuaTOTIOINBEI PEAETEG WG TTPOG TNV QAVTIIKA
Opdon VOUKAEOQITIKWY OICOUAPIBiWV TToU Qépouv oTnV 3°-B€0n Tou oakXdpou
éva AaTtopo Begiou, evwpévo pe  pia Belo-opada, OTTwg O¢€lo-2- | TNV 4-
viTpogaivulopada (evwoeig | kai 1l, Zxnua 8) (Gerland et al. 2008). Ta
TTEPIOOOTEPA ATTO TA VEA aAUTA OICOUAQIdIa ep@avicav evdlagEpouca avTl-HIV
Opdon kal aglohoybnkav wg TTPOPAPHAKA, IKAVA va TTapepBaivouv oTn

dladikaoia TnNg avTioTpoPng METAYPAPAG TOU 10U.

0 NH,
| NH ﬁN
o NAO o Nko
HO HO
SSR SSR;
I I
R= CH3 R1 = CH3
R = Cl;C-
R = 2-NO,-Ph-
R = 4-NO,-Ph-
ZxAua 8

EmmAéov, €peuveg €xouv aTTOdEIEl OTI TTPOTTUAEVIKGA Kal MEBUAIKG
OI00UAQIdIO TTUPIUIBIVIKWY PIBO- KAl UAOVOUKAEOCITWY, OTTOTEAOUV OTABEPES
TTPOOPOUEG EVWOEIG TWV PEPKATITOVOUKAEOQITWYV (evwoelg 11-VI, ZxApa 9). Ol
MEPKATITOVOUKAEOCQiTEG  gu@avifouv  avaoTaATiky  dpdon  évavil  TnG
PIBOVOUKAEOTIOIKAG avaywydong, evCUPOU aTTapaiTNTou yia Tn oUvBeon Tou
DNA (Coveés et al. 1996). ATO TIG MEAETEG TTOU €XOUV TTPAYUATOTTOINOEI WG
TTPOG TN oUvBeon kal BIoAoyIKA aATtroTiunon véwv PEBUAIKWY OICOUAQIdiwY,
atrodeixOnke OTI Ta VEQ AQUTA POPIa PTTOPOUV va BewpnBolv wg evdiagépovTa
TTpo@apuaka BlodpacTIKwV pepKaTTTovoukAeoTIdiwy (Roy et al. 2003, Roy et
al. 2003).
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NH, NH, 0 o)
SR s S 6 A o
, ‘s
NS0 S N o NSO S N Yo
Ho \—© HO \T© Ho \—© HO@
OH S. OH H S. OH
S‘CH3 © S S’CHg
m v v Vi
ZxApa 9

MupavovoukAegodiTeg

MapoAo 10 peydAo aplBud @OUPAVOVOUKAEOQITWYV Kal TTApaYWYwY
QUTWV TTOU €XOUV OUVTEBEI AOYW TOU €VRIOPEPOVTOG TTOU TTAPOUCIACOUV WG
BioAoyIkd dpacTIKA podpla, opiopéva TTPORAANATA TTPoEKUYAV aTTO TN XPrRon
Toug. O avetapkng METABOAIOUOG TTPOG TIG EVEPYES TPIPWOPOPIKEG OOMEG
TOUG, N XNMIKA 1 evCUUATIKI ATTEVEPYOTTOINGT TOUG, N TOEIKOTNTA, N EUPAVION
VEWV QVOEKTIKWYV 1V KAl OYKWV Kal TEAOG O PIKPOG XPOVOG NUICWNS Kal KATA
OUVETTEIO XpOVOG dpAoNng TOug, £0TPEWPAV TO EVOIOPEPOV TWV ETTIOTNUOVWV
oTn MEAETN TNG QVTIKOPKIVIKAG KAl QVTIKAG OpAong VEWV VOUKAEOJITIKWV
avaAOywyv, TTOU @QEPOUV WG OAKXapPOo Mia €E0CN. TIC TeAeuTaieG OEKAETIEG,
VOUKAEOCITEG PE TPOTTOTTOINPEVOUG E€COMEAEISC UDATAVOPAKIKOUG OOKTUAIOUG
éxouv aglohoynBei yia Tig mBavég avTikeG (Verheggen et al. 1993, Verheggen
et al. 1995, Maurinsh et al. 1997, Ostrowski et al. 1998), QVTIKOPKIVIKEG
(Antonakis 1989) kai avTifioTikéG Toug 1810TNTEG (Haouz et al. 2003), kabwg
KAl WG OOUIKEG POVAdEG OTn ouvBeon VOUKAEikwyY o¢éwv (Vastmans et al.
2000, Vastmans et al. 2001).

Ao MEAETEG TTOU TTPAYUOATOTTOINBNKAV (of avdaAoya
TTUPAVOVOUKAEO(ITwY, Toug 1,5-avudpoefitoho-voukAeoliteg (evwoelg VII,
2xnua 10), diamoTwlnke OT, Ta avadloya TnG 5-1wdooupakiAng kar  5-
aIBUAOOUPOKIANG  EUPavVICOUV UYWNAN EKAEKTIKOTNTA yia TO €VCUPO TNG KIvAong
NG Bupidivng Kal atroTeEAOUV avaoToAEi¢ Tou 10U HSV-1 kai HSV-2, evw Ta
avaAoya TnG KUTOOivNG Kal TNG youavivng €ival dpacTIKA £vavTl Kal AAAwv
epTTNTOIWY, OTTWG TOu 10U VZV Kkai Tou 10U HCMV (Verheggen et al. 1993,
Verheggen et al. 1995).
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Rl\(&
N N
N/&O N N/)\NHZ
7 P/
HO™ 1o HO™ Yo
viI

R=OH,R; =1
R = OH, Ry = CH,CHj
R:NHz, R]_: H

ZxApa 10

AGloonpeiwTn €ival OUWG KAl N AVTIKr, QVTIKOPKIVIKA KOBWS Kal n
AVTIAEUXQIUIKT dpAon TTOU EUPAVIOAV OPICHEVOI TTOUPIVIKOI Kal TTUPIMIDIVIKOI
2°-deoguttupavovoukAeoliteg (Langen and Etzold 1966, Nord et al. 1987). Mia
akoun OlaTmioTwon Tou aufdvel TO evOIAPEPOV YIA TOUG OUYKEKPIUEVOUG
VOUKAEOCITEG, QTTOTEAEI TO YEYOVOG OTI OAIlYOVOUKAEOTIOIQ, TA OTTOIa TTEPIEXOUV
010e0¢U-L-D-£pubpo-£LOTTUPAVOVOUKAEOCITEG, PTTOPOUV VA XPNOIUOTToInBouv
w¢ avTivonuaTikd oAlyovoukAeoTidla (Augustyns et al. 1994), evw o1 2°,4'-
d10e0¢u-B-D-epubpo-cotTupavovoukAeoliteg  (evwoelg VI, ZxAua 11)
atrodeixdnkav xproiueg OOMNIKEG MOVADES yia Tn oUVBEOH VOUKAEIKWY OZEwvV

(Augustyns et al. 1992, Augustyns et al. 1993).

NH,

R
HO N O HO N N/)\Rl
R= NHz, Rl =H

VI R:OH, Rl:NHZ

Zxqua 11

NauBdavovrag utown TIC PIOAOYIKEG 1810TNTEG  VOUKAEOLITWV  UE
TPOTTOTTOINUEVOUG  €CAPEAEIC udaTavOpaKkIKoUug OAKTUAIOUG, KaBWwG Kai Tn
onuavTikn auv¢non TnG dpdong Toug €EITiag TNG TTAPOUCIOG UTTOKATAOTATWY,
OTTWG TO POOPIO, CNUAVTIKEG EPEUVEG £XOUV TTPAYUATOTTOINOET OTA TTAQiCIO TNG
ouvBeong VEWV  TPOTTOTTOINUEVWY  VOUKAEOQITWY, WG  BePATTEUTIKWV
TTAPAYOVTWY, TIOU QEPOUV WG OAKYXapo uia €¢oln. H avaldntnon autn

0dynoe oTnVv oUVOEON VEWV YEVEWV TTUPAVOVOUKAEOCITIKWY avaAdywyv. AUo
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TTPWTOTUTTEG TAEEIG TNG VEOAG QUTNAG VEVIAG TTUPAVOVOUKAEOCITWY €ival Ol
@Oopliwpévol  TTUPAVOVOUKAeO(iTeEG KaBwg  Kkal Ol KETOOKOPEDTOI

@BOoPOTTUPAVOVOUKAEOLITEG.

POopiwuévol TTUpavovoUuKAEoliTeC

O1rwg €xel NdN avaepBei, N elcaywyn evog @Bopiou €iTe GTO TUNPA TOU
OOKXAPOU €iTE OTnN VOUKAEOBAON TwV @QOUPAVOVOUKAEO(ITWY, O0Onyei O€
EVWOEIG, oI 0TToieG OIOBETOUV €va eUupU PACHUA AVTIKWY KOl AVTIKAPKIVIKWYV
1810TATWV (Herdewijn et al. 1989, Tsuchiya 1990, Ternansky et al. 1993,
Pankiewicz 2000). QoTtéc0, véol PBOPIWPEVOI TTUPAVOVOUKAEOLITEG €XOUV
ouvTeDEl Kal NEAETNOET TOOO yia TIG BIOAOYIKEG TOUG IO1IOTNTEG WG AVTIIKOI Kal
QVTIKAPKIVIKOI TTAOPAYOVTEG OO0 Kal yIa TN dpAoT TOUG O€ HOPIAKO €TTITTEDO.

ATTO PEAETEC TTOU TTPAYUATOTTOINONKAV O€ I VEQ OEIPpd QOOPIWPEVWV
TTUPAVOVOUKAEOITIKWY  avahdywv Tng N*-BevfolhokuTooivng kai Tng NC-
BevCoUAoadevivng (evwoelg IX, Zxnua 12), agloonueiwTn armmodeixdnke va givai
n opdon Toug o€ HOPIOKO €TTITTEDO. OI CUYKEKPIPMEVEG HUEANETEG €0TIAOTNKAV
oTnv €midpaon, TNG VvE€AG QUTAG O€IPAG  TTUPAVOVOUKAEOITWY, OTnV
ATTOIKOdOUNON TNG TTOAUADEVUAIKNG oupdg (TTOAU(A) oupd). ‘Eva €viupo-kA&I1di
oe autiv Tn Odigpyacia TnG Ppdaxuvong eivar n  TTOAU(A)-£CEIBIKEUNEVN
piBovoukAeaon, PARN. Merd ammd mpdoparteg avagpopég (Balatsos et al.
2008), OTI Ta VOUKAEOTIOIO TTOUPIVWOV QVOOTEAAOUV TO OUYKEKPIPEVO €VCUUO,
TTPAYMOTOTTOINONKAV PEAETEG UE TIG OTTOIEG EEETACTNKE AV TA TPOTTOTTOINUEVA
VOUKAEOQITIKG  avéhoya  Tnc  N*-BevlolMokutooivng  kai  Tng  NC-
BevCoUAoadevivng pmropouv va puBuiocouv Tnv PARN.

Ta amoreAéopara Tou TTPpoéKUYayv atredeicav o1l ol Boplwuévol
voukAeoditeg TN N*-BevZoUhokuTtoaivng kai NP-BevZolAoadevivng (evwoeig IX,
ZxAua 12), yeiwoav amoreAeopatika tn dpacTikdtnTa TNG PARN, &¢ixvovTtag
€101 OTI QUTA PTTOPED va eAeyxBei atTd QUOIKA VOUKAEOTIOIa in vitro, TBavov
Méow €vog atrAou pnxaviopou pubuiong TnG atroikoddunong TnG TTOAU(A)
oupdg. EmmAéov, Ta avdAoya VOUKAEOQITWY TTOU €EETACTNKAV MUTTOPOUV va
XPNOIMOTTOINBOUV WG TTPOTUTTEG EVWOEIS YIA TNV AVATITUEN VEWV EVWOEWYV TTOU

Ba ptropouv va puBuifouv Tnv PARN (Balatsos et al. 2009).
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NHCOCsH5 NHCOCgH5
OH R OH

R

0] o < 0]
Homego HOMN N/) HO&NAO

OH OH

IX X

R=OH,R,=H
R=OH,R,=F
R= NHg, R1 =H
R = NHCOCgHs, R=H

ZxApa 12

AKOUn, ©@BopIwPEVOl  TTUPAVOVOUKAEOCITEG €xouv  agloAoynBei  kal  wg
QAVOOTOAEIC TNG @WOPopUAdong Tou YAukoyovou (GP), €vCUPO PE KEVTPIKO
pOA0 oTov KataBoAioud Tou yAuKoyovou Kal UTTEUBuvO yia Tnv Trapaywyn
yAukdlng oT1o aiya (yAukoyevoAuon). H Aemrtropepric  avdAuon  Twv
TTaPAYOVTIWY TToU  KaBopiouv TN OUVOEON  MIKPOMOPIOKWY  EVWOEWV
(avaoToAéwv) otn GP og popiakd eTTitTedo, TTapEXEl TN duvaTOTATA EAEYXOU
NG €VCUMIKAG Toug Opdong 1 KAl TnG avemBbuuntng aTroikoddunong
yAukoyovou, oTo cakyxapwdn OlafATn TUTTOU 2, OTTOU N UTTEPYAUKAIUIQ
atroteAei coBapd 1aTPIKO TTPORANUA. ZUYKEKPIPEVA, PBOPIWPEVOI TTUPIUIDIVIKOI
YAUKOTTUPaVOVOUKAEOCiTES (evwoelg IX, Zxnua 12) kabwg Kal éva gBoplwpévo
de0fu-TTUPavovouKkAeolITIKG avéhoyo Tng N*-BevlollokuTtooivng (évwon X,
2xAua 12) atmrodeixbnkav avraywvioTIKOi avaoTOAEIC TNG WO POopUAAGCNG TOU

MUikoU yAukoyovou (GPDb) (Tsirkone et al. 2010).
®DOopiwuévol aKOPETTOI KETOTTUPAVOVOUKAEOLITES

MapoAo TOU T KETO-TTAPAYWYA TWV TTEVTIOVOUKAEOQITWY, OTIG
TTEPICCOTEPEG TWV TTEPITITWOEWYV, ATTOdEIXONKAV A0TABN], Ta KETO-TTAPAYWYA
TWV VOUKAEOQITWV pE €gapeAn udatavOpakikd SakTUAIO €dwoav To évauoua
yia Tn MEAETN piag véag kal evdlagépoucag xnueiag (Antonakis and Leclercq
1970, Antonakis and Leclercq 1971). ©a TrpéTrel va TOVIOTEI OTI Ol KETO-
TTUPOVOVOUKAEOCITEG ATTOTEAOUV OUVOOVEG O€ OUVOETIKEG Kal BIOCUVOETIKES
dladikaoieg Kal  €MITTAéOV  €vaG  ONPAVTIKOG  OpPIBUOG AUTWV  EPQAVICEl
evOIO@EPOUCO QVTIKOPKIVIKA Kal avTikry dpdon (Cook and Moffatt 1967,
Antonakis 1975, Antonakis 1984, Komiotis et al. 1991, Khan et al. 2002).

XapaKTNPIOTIKA TTAPAdEIYUATA QUTAG TNG TAENG TWV VOUKAEOCITWY, ATTOTEAOUV
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ol evwoelg, 7-(6"-0e0&u-B-D-Auto-e¢oTTupavoluAo-2 -0uAol0)Bco@uAAivn (XI,
2xAua 13) (Antonakis and Arvor 1971, Antonakis 1972) kai 9-(6"-6€o¢u-L-L-
Au€o-egotrupavoluho-2 -oulol0)-6-xAwpotroupivnp  (XII)  (Antonakis and
Bessodes 1973), ol otmroieg BpéBnke OTI avaoTEAAOUV TNV AVATITUEN TWV
KUTTGpwVv KB, OTTwg etmiong kal Tnv avamTugn tng Acuxaiyiog L1210 ota

TTOVTIKIQ.

HO’S: oﬁ HO SI Oj
HO-A_cH 0 HO-A_cH
\ON N/CHs \ON N\W
<l B SN
N N 0 N “Z
CI:H3 Cl
Xl Xl
ZxAua 13

TeAeuTtaia, aglomoiwvTtag TN dI0BeCIUOTNTA AUTWY TWV POPIWYV, N OTToIx
atrodeixBnke KaBopIoTIKN yia Tn PIOAOYIKA £peuva, €XEl TTPAYMATOTTOINGEI N
ouvBeon MIag véag 101aiTeEpNg TAENG TPOTTOTTOINPEVWY  KETOVOUKAEOCITIKWV
avaoAdywv TToU  QEPOUV WG OAKYXOapo Mia  €g6ln, Twv @BoplIwPévwyY
KETOVOUKAEOQITWYV. ATTO TIC BIOAOYIKEG PEAETEG TTOU TTPAYMATOTTOINBNKAV OTA
véa popia, atrodeixbnke OTI Ta 2°-KETO KAl 4'-KETOVOUKAEOJITIKG avAaAoya
(evwoeig XII-XV, Zxnua 14) (Manta et al. 2007, Manta et al. 2009) diaBéTouv
eVOIOQEPOUOEG, QAVTIKEG KAl AVTIKAPKIVIKEG  1010TNTEG.  ZUYKEKPIPEVA,
amodeixBnke 6Tl ol @Bopiwuévol 2°- kal 4 -keTovoukAeoliteg Tng N*-
BevZoUAokuToOivng PTTOPOUV va Bewpnbouv eAmdo@OpOI yia TNV avaTTugn
QAVTI-EVTEPOIIKWY QAPHAKWY. AKOUN, TOOO Ol POOPIWUEVOI 2 -KETOVOUKAEOCITEG
¢ N*-BevlolAokuTooivng (evoeig Xlll, XIV), 600 Kal 0 4 -KeTOVOUKAEOZITNG
TNG id1ag voukAeoBaong (évwon XV), atrodeixbnkav o011 atroteAoUV ev SUVALEI
avTI-adEVOKAPKIVIKOUG  TTAPAYOVTEG, €VW  Trapoucdiacav  agloonueiwTn
KUTTOPOTOEIKA dpdon Evavtl dIo@OpwWY KAPKIVIKWY KUTTAPIKWY OEIPWY KOl

EIDIKOTEPA EVAVTI TWV AVOPWTTIVWYV YACTPIKWY KAPKIVIKWY KUTTApWVY (AGS).
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NHBz NHBz NHBz
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F F =
o) o)
Xl XIV XV
ZxApa 14

Mia akoéun acuvrBioTn KaTnyopia VOUKAEOQITWY WE TPOTTOTTOINUEVO
eCaueAry udaTavlpaKIKO OAKTUAIO, TTOU augdvel TO €evOIOPEPOV VIO TOUG
OUYKEKPIPNEVOUG VOUKAEOCITEG, €ival O aKOPEDTOI KETOVOUKAEOLITEG, O OTTOIOI
d1aBEToUY £va eupU QACUA AVTIKAPKIVIKWY Kal avTiKwy 1I910TATwV (Komiotis et
al. 1991, Ollapaly et al. 1999). Ta cuykekpiuéva VOUKAEOQITIKA avaAoya, oTa
OTT0i0 0 OAKTUAIOG TOU OOKYXApPou TTEPIAAPPBAveEl €va dITTAG deoNO AvBpaka-
avBpaka ot a,B-6€0n wg TTPOG TNV KETOVouAda, £xouv agloAoynBei yia Tnv
QVTIVEOTTAQOUATIKI]  OpACTIKOTNTA KAl  TA  QVOOOKOTAOTOATIKA — TOUG
XapaktnpioTikGd (Paterson et al. 1998). Aaufdvoviag umown TIG
eVOIOQEPOUOEG BIOAOYIKEG 1I010TNTEG TWV KETOOKOPEDTWY VOUKAEOLITWY, KABWG
Kal Twv @OopIwhEVWY  KETOVOUKAEOQITWY, Mia akdéun 101aitepn  oeipd
@OopIWPEVWY  avOAOYWV  OKOPEOTWY  KETOVOUKAEOQITWY  €XEl  PEAETNOEI.
EidikéTepa, £xel atrodelxOei 0TI Ta véa @Bopiwpéva akdpeoTa 2°- KETO- Kal 4'-
KETOVOUKAEOQITIKG avaloya (Manta et al. 2007, Manta et al. 2008)
TTOPOUCIAloUV avaoToATIK) Opdon €vavTtl TG AVATITUENG EVTEPOIOU  Kal
agloonuEiwTN KUTTAPOTOEIKY dpdaon évavTl dla@OPWY KAPKIVIKWY KUTTAPIKWYV
OEIPWV, OTTWG TWV KUTTAPWY HJEAQVWHOATOG TOU OEPUATOG. AVTITIPOOWTTEUTIKA
TTOPAdEIYMATA TWV VOUKAEOJITIKWY QUTWV avaAoywv, tival ol @Bopiwuévol
akdpeoTol 2°-KeTovoukAeolitec Tng N*-BevioUAokutoaivng XVI, XVII kai o
POopIWPEVOG aKOPEDTOG 4 -KETOVOUKAEOCiTNG TNG idlag Baong XVII (ZxAua
15).
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NHBz NHBz NHBz
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XVI XviI XVl
ZxApa 15

MapoAo 1ToU 0 pnxavioudg dpdong AUTWY TWV EVWOEWV Ogv Egival
oaQPng, @aiveral o1 TTapeuTrodifouv Tn ouvBean Tou DNA, Tou RNA Kai Twv
TTpwreivwy (Antonakis 1975) kai 611 avTidpouv HE TIG TTPWTEIVIKEG OMADES
oouAQudpuAiou (Halmos et al. 1983). Mia GAAn onuavTiKr TTAPAUETPOG TTOU
ouveIoQEPEl 0T PIOAOYIKI) OTTOUdQIOTNTA TWV AVWTEPW MOPIWV OTTOTEAEI N
uotmapén Tou dITTAOU O€0pPOU OTO TUAMO TOU CAKYXAPOU, O OTT0IOG TTPOKAAEI
aKOopwia oT1o OaKTUAIO, Opoia HPE AUTH €VOG  (POUPAVOVOUKAEOCITN, WE
ATTOTEAEOUA va JTTOpOUV va Bewpnbouv wg (B10)ICO0TEPH TWV QUOIKWV

VOUKAeoQITwV Kal voukAeoTiISiwv (Herdewijn and De Clercq 2001).
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Z1é)0I TNG Trapouong diatpifng

H omoudaidétnTa Twv VOUKAEOJITWY, WG AVTIKWY KAl AVTIKOPKIVIKWY
Méowyv, augavetal OAO Kal TTEPICOOTEPO TOOO WG ATTOTEAEOUA TNG EI0AYWYNG
oAoéva Kal Mo VEwV Popiwv oTnv KAIVIKR Bepartreia, 600 kal €¢aiTiag TNG
MEYAANG TTpoddou 600V a@opd oTnv Katavonon Twv PNXaviopgwyv dpdong
TOUG. 2ZUVETTWG, ME ETMTAKTIKA TNV AVAYKN Vyid Tnv €Upeon VEwV
XNUEIOBEPATTEUTIKWV TTAPAYOVTWY Kal hE BAON TIG ONUAVTIKEG QAPUAKEUTIKES
IBIOTNTEG TWV  TPOTTOTTOINKEVWY  VOUKAEOQITIKWY  avaAdywy, OTOXO TNG
TTapPoUCOG €pyaoiag atroTeAei n ouvBeon kal n PIOAOYIKA ATTOTIMNGON VEWV
TAgewV POOPOBEIOVOUKAEOITWY, PE TPOTTOTTOINKEVOUG TTEVTAUEAEIG KOBWG Kal
eCapeAeig udaTavlpakikoug dAKTUAIOUG.

EidikéTepa, AauBdvovrag uttdwn TIG IBIAITEPEG XNMIKES 1O1OTATEG KAl
TNV auénuévn BioAoyikrp dpdon evog Qoupavo- 1 TTUPAVOVOUKAEOCLITN, WG
atmoTéAeopa 1600 TNG €E1I0aywYnG Tou pBopiou 0To 0AKXapo 600 Kal Tou Bgiou,
eVTOG | €EKTOG TOU OAKTUAIOU TOU OOKYXAPOU, KOBWG Kal TIG £VOIAPEPOUTEG
BioAoyikéG 1810TNTEG  TTOU  TTapoucidlouv  Ta  QBOoPIWUEVA akopeoTa
KETOTTUPAVOVOUKAEOQITIKG avdAloya, BewpriBnke onuavTikp n oluvbeon Kal n
BioAoyIKAy aTTOTIMNON VEWV TPOTTOTTIOINKEVWY  VOUKAEOJITWY. ZKOTTOG TNG
TTPAYMATOTTOINONG TNG OUVOEONG TWV VEWV QUTWV VOUKAEOQITWV €ival o
ouvOuaoudg TNG dpAong Twy dUo atdépwy Tou POopiou Kal Tou Beiou, KABWS
Kal TG 181aITepdTNTAG TToU TTPoodidel oTa PopIa N TTapoucsia Tou BITTAOU
0eapoU, KaBwg Kal TG KETOVOUAdag.
O1 véeg oeIpEG PBOPIWPEVWY BEIOVOUKAEOITIKWY avaAdywvV gival:

e 0l PB0opPOo-5"-Be10POoUPaVOVOUKAEOCITEG,

O
RS

OR
XX
B = Oupivn
OupakiAn
5-®Bopooupakiin
R=Ac

ZxAHa 16
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ol oTroiol ouvdudfouv TNV TIapoucia Tou @Bopiou Kal Tou Bgiou, wg
UTTOKOTAOTATWY TOUu oakydpou (doun XIX), AaupdavovTtag utrown Tig 1I0IAITEPES
XNUIKEG 1816TNTEC Kal TV auénuévn PioAoyikp dpdon Tou TTPoodidel n
€I0QYWY TOUG O€ OEIPEG VOUKAEOQITWV.

e 0Ol PB0PO-6"-B€I0TTUPAVOVOUKAEOLITEG,

SR
@]
RO
F B
OR;
XX
B = Mupiudivn A Moupivn, Ry =Acn H
R=AcH
~
R= = 2-8€10-TTUPIdIVUAOGD X
~ NN
S N

ZxAua 17

OTOUG OTTOIoUG, N TTapoucia €gapeAoUg dakTUAiou oTn B€on Tou Oakxdpou

ouvOuUddeTal he T dpdon Twv aTOPwWVY @Bopiou Kal Beiou (doun XX).

e 01 aKOpeaTOIl POOPO-6"-0€10-KETOVOUKAEOCITEG,
SR

F O

B = Quuivn, OupakiAn, 5-PBopooupakiin

~

R = | = 2-B¢el0-TrupIdIvUAOuGda
~ N
S N

ZxAua 18
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OTOUG OTToioUG N Trapoucia Tou @Bopiou, Tou B¢giou Kal Tou egaueAoUS
daKTUAiou ouvodeUeTal ATTO TNV TAUTOXPOVN TTapouaia evog dITTAoU deaoU

Kal Jiag KeTovouadag (doun XXI)

e 0l PB0opPO-5"-BI0TTUPAVOVOUKAEOLITEG,

OR
S S
RO RO
F B F B
OR OR
XXII XXIII
B = Oupivn B = Oupivn
R=Ac R=Ac

ZxApa 19
OTOUG OTTOIOUG OUVOOEUETAlI N €I0Qywyr Tou Bgiou evidg Tou eEapeAoUg
OaKTUAiOU TOu Oakyxdpou atrd Tnv TauTOXPOovn TTapoudia Tou @Bopiou, wg

utrokaTaoTaTn (dopeg XXI kar XXIII)

e 0Ol POOPO-5"-B€10-KETOTTUPAVOVOUKAEOCITEG,

@) S 3
B
F RO B
F
OR \O
XV XV
B = Oupivn B = Oupivn
R=Ac R=Ac
ZxAua 20

OTa MOpPIO TWV OTToiwv, TO ATOMO TOu @BOopioU, WG UTTOKATACTATNG TOU
eCaueAoug OakTUAiou, Kal TO dATOMO TOu Ocgiou, €viOg Tou OQKTUAIOU,

OUVUTTAPXOUV HE Pia KeTovoudda (dopég XIV kal XV).
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[I. ANOTEAEZMATA — 2XOAIAZMOZ

®OOPO-5-OEIOOPOYPANONOYKAEOZITEZ

O1rwg mpoava@épdnke, ol @Bopiwpévol VOUKAEOLiTEG Kal Ta avaAoyd
TOUG £XOUV TTPOCEAKUTEI TO IDIAITEPO EVOIOPEPOV TWV EPEUVNTWV, ECAITIOG TWV
Movadikwy  BIOAOYIKWY 18I0TATWY TTOU  TTAPOUCIACOUV WG  QVTIIKOI KOl
AVTIOYKOYOVIKOi TTapdyovteg. H €icaywyn Tou artéuou Tou @Bopiou, €iTe wg
QVTIKATAOTOCT TOU UBPOYOVOU EIiTE WG MIMNTOU Tou udpofuAiou, ouxva odnyei
oe onuavtikil aAAayry otn PBioAoyikry dpdaorn. MoANoi PBOPOVOUKAEOCITEG, HE
1I01aiTEpa uwnAn OpaocTIKOTNTA, €XOuv OuvTeBei Kal XpnolygoTroindei oTtnv
Bepartreia TOu KAPKivou Kal I0YEVWV AOINWEEWY. XApaKTNPIOTIKO TTapddelyua
atmmoteAei n 2°-0eogu-2°,2°-di1pBopokuTidiv  [gemcitabine (yepoirauTrivn),
dFdC], avdAoyo TnG 6€0guUKUTI®IVNG, TO OTTOIO £XEI EYKPIBEI WG PAPPOKO EvavTl

KOKONBWYV OyKwV.

NH, NH, o

F

N N- ~O
HO RS@ N EtS@
OH F OH OH OH
dFdC 5’-O¢10-adevoaivn 5°-A1BuA0-5"-Be0uBuIBivn
Gemcitabine R =HC=C-CH,— =NpoTtapyulo

R = H,C=C=CH— = AAAevuho

ZxAua 21

ATIO TNV AAAN TTAEUpd, OI BEIOVOUKAEOCITEG, KAl EIBIKOTEPA QUTOI TTOU
PEpouv dGtouo Beiou otnv 5°-8€éon TOu CaKydpou, ATTOTEAOUV uia 181aiTEPN
KATNYOpPia VOUKAEOQITIKWV aVAAOYwV HE evOIAQEPOUCES AVTIBIOTIKESG, QAVTIIKEG
KAl QVTIVEOTTAQOMATIKEG ID10TNTES (ZXNAMa 21).

Me Bdon TI¢ TTOpATTAVW TIAPATNPNOEIG, O OUVOUAOPO ME TO OTI
O1d@opa  @UOIKA avTIBIOTIKA @QEPOUV  OTO OKEAETO TOUG TTUPIMIBIV WG
ETEPOKUKAIKA Bdon, Bewpnrbnke evdlagépouca n olvBeon piag véag Ta¢ng
@Bopo-BeilopoupavovoukAeolITwy Kal eI0IKOTEPA TWV 3'-0€0EuU-3"-@B0op0-5-S-
aKETUAO-5"-6€10-B-D-EUAOPOUPAVOVOUKAEOCITIKWY TTapaywywv Tng Bupivng,
oupakiAng kai 5-pBopooupakiAng (dopéc XIX, evwoelg 7, 8 kai 9, Zxnua 22).
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RS =

OR
XIX

Oupivn

OupakiAn

= 5-®Bopooupakiin
R=Ac

7B=
8B=
9B
ZXAMa 22

H peTpoOuVOETIKA TTPOCEYYION TTOU OKOAOUBRONKE yia TNV TTAPACKEUN)

Twv  37-0€0&U-3"-9pB0pP0-5"-S-akeTUAO-5"-0€10-B-D-EUAOPOUPAVOVOUKAEOITWV

(Souég XIX), TTepIypd@eTal OTO OXNMa 23 TTOU OKOAOUBEI.

B
RS@ — RS/\OQ'OR — RS@
(6]
OR

OR O-cm
XIX €
B =Bdon, R=Ac, R; =Ts 1 OH H
O 0] HO o) e}
\
Mezcj(?@  — HO ——— Rlo/\Q\
0 0 0
O~CMe, O~CMe, O‘gM
2
ZxApa 23

MNa va emteuyBei N ouvBeon Twv €mMOUPNTWY POOPOOEIOVOUKAEOITIKWV
avaAoywy, atmrapaitntn TpoUTToBeon atroTteAei n ouvBeon Tou cakxdpou, 3-
0e0&u-3-pB0p0-1,2-01G-O-aKeETUNO-5-S-akeTUNO-5-0¢€10-a-D-EuAo@oupavdln
(6), (ZxAMa 24). To odkxapo 6 atroteAei n KaTtdAANAn ouvbdévn (synthon), 1o
OTTOI0 aPOU CUVTEBEI NETA aTTO HIa OEIPG DIABOXIKWY AVTIOPACEWYV, QVAUEVETAI

va odnynoe€l ota emMOUPNTA VOUKAEOCQITIKA TTOPAywWYA.
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AcS OAC

OAc
6

ZxXApa 24

Oa TTpéTel va TovIOoTEN OTI OTNV TTEPITITWON TWV B€IOVOUKAEOITWY, N
gloaywyn Tou Bgiou oTO YAUKOQITIKO THAMAO YiVETAI TTPIV TO OXNMATIOHO TWV
EMOUPNTWY VOUKAEO(ITWY, £€TOI WOTE VA gival duvaTr) N ouvBeon VOUKAEOITwWV
ME DIAPOPETIKEG ETEPOKUKAIKEG BATEIG.

‘Eva yeyovog mou cupBAAAEl 0TR oTToudaIOTATA TWV VOUKAEOLITWY TTOU
TTapoucidlovTal TTapatravw, eivalr 0TI n ouleuén Tou COKXApou 6 JE TIG
ETEPOKUKAIKEG BAoelg odnyei o€ VOUKAEOCITEG TTOU QEPOUV TN B-ATTEIKOVION,
OTTWG QAIVETAI KAl ATTO TN PETPOOUVOEon Tou OX\PaTog 23. AUTO o@EeileTal
ATTOKAEIOTIKA Kal pévo oTnv UTTapén Tou UTTOKATAOTATN OTn 2°-8€0on Tou
OOKXApou, O OoTroiog odnyei otn Aqyn Tou €vog atmd T1a duo avwuepr. H
ATTOUCIa UTTOKATOOTATN OTn OUYKEKPIPEVN BEON TOUu cakXdpou Ba odnyouok,
avTifeTa, oTn AQWn MPiyuatog avwuEPWY TOU VOUKAEOCLiTN, yeyovog TTou Ba

duoxEpalve TNV OAOKARPWON TNG OUVOETIKAG TTOPEIag.

3-Agogu-3-9pBopo-1,2-816-O-akeTUAO-5-S-akeTUAO-5-0€10-D-§UAOPOoUpavVo-
n (6)

To mpwTto OTAdIO TNG OUVOEeTIKAG Oladikaciag yia TN AQqyn ToUu
EMOUPNTOU OAKXAPOU 6, aTTeEIKOVI(eTal OTO OXNUa 25 Kal TTepIAaUBAveEl TNV
dlavoign Tou akeTovidiou OTIC 57,6™-B€0eic TNG dn ouvtebeipévng OTO
epyaotrpio Opyavikng Xnueiag tou TuAuaTtog Bloxnueiag & BiotexvoAoyiag
Tou MavemoTnuiou Oecoaliag kar dlabEoiung, 3-0e0gu-3-pBopo-1,2:5,6-01¢-
O-1o001TpoTTUANIBEVO-a-D-YAUKOQoupavdlng (1) (Foster et al. 1967) pe tnv
TTPooOnkn udatikoU diaAUuaTog ogikou otéog (CH3COOH) (Reichman et al.
1975), amd Tnv omoia Aaupdavetrar n  évwon, 3-0e0gu-3-@Bopo-1,2-0O-
I0OTTPOTTUANIBEVO-a-D-yAuKOoQoupavdln (2). ZTn ouvéxela, n  évwon 2
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ogeidwvetal, TTapoucia peBavoAng kar utreplwdikou vatpiou (NalOg), evw n
avaywyn Tng aAdehidng TTou TTPOKUTITEI TTPAYMATOTIOIEITAI XPNOIUOTTOIWVTAG
vatploBopoudpidio (NaBH,) (Reichman et al. 1975), omréte Trapayeral n 1,2-
O-1001TpOTTUAIBEVO-a-D-EUAOPOUPaVACN (3), 0 TTOAU IKavoTToINTIKI aTrdédoon

(92% atré TNV évwon 2).

Mezc/
H,O NaBH
o) 2 o) 4 o)

O-¢ O~¢ O~¢
CMe CMe CMe
1 2 2 2 3 2

ZxAua 25

H eméuevn avtidpaon agopd atn coUAQoVUAiwon TOU TTapaywyou TNG
¢UNOlNG (3) (2xAMa 25), n oTroia TTPAYHATOTIOIEITAI EUKOAQ PE KATEPYAOIa ME
m-ToAouoAocouA@ovuloxAwpidlo (P-TsCI) oe Tupidivn, o€ Begpuokpaacia
dwypariou (Foster et al. 1967) kal odnyei oTnVv TTpooTaTEUPEVN EUAOPOUPAVOln

4, n otroia AapBdaveral uttd TN JOPPA AEUKOU OTEPEOU.

Ho’\Q _Tsol TsO/\@\ _KSAGDMF__ Acsm
TUpIBiV 100 °C
0 PIoNA 0 0

O\CM O‘CMe O‘CMe
3 €2 4 2 5 2

ZxXAMa 26

AkoAouBei n avTikatdotaon NG ToouAouddag otov avBpaka C-5 Tou
TTPOIOVTOG 4 a1TO TO BEIAKETUAIO (ZXAua 26). Z& auTd TO onueio Ba TTPETTEl va
ava@epBei 0TI N TTUPNVOPIAN avTikaTdoTtaon otnv 6-O-ToAOUOAOGOUAPOVUAO-
1,2-O-1001poTTuAIdevO-a-D-EuAooupavoln  (4) aTroTeAei  pia  €uxpnoTn

dladikaaia, n otroia divel To mMOUPNTO BeloTTapaywyo (5) (ZxAua 27).

ZxXApa 27
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‘ETol n eioaywyrp Tou BOglakeTuliou oTtov AvBpaka C-5 g évwong 4
TTPayMaTOTTOIEITAl, OTAV N £€vwon auTh KatepydleTtal pe B€10gIkd KaAio (KSAC)
oe O1aA0Tn N,N-dipeBuloopuapidio (DMF) otoug¢ 100 °C (Hughes and
Munkombwe 1985). To koBapd OclakeTUMIWPEVO TTapPAywyo, 3-0€08u-3-
@00p0-1,2-O-100TTPOTTUANIDEVO-5-S-aKETUAO-5-B€10-D-EUAOPOUPaVOCN (5),
QATTOMOVWVETAI EUKOAQ Kal AapBavetal o€ attdodoon 87%. XapakTnpIoTIKA gival
N KopuUPr atroppdPnong ota 1697 cm™, oTo pdoua uTTEPUBPOU aKTIVOBOAIAC,
N OTIoid AVTIOTOIXEI OTO O€laKETUNIO. H XOpOKTNEIOTIKA auTtrl Kopu®pn
ATTOOEIKVUEI TOOO TNV ETTITUXH QVTIKATACTOON, OCO Kal TNV UTTapén dAaKTUAioU
TTEVTOLNG Kal OX1 £€0CNG.

2Tn Ouvéxela, aketdAuon Tng évwong 5 Trapoucia diypatog o&ikou
avudpitn (Ac0)/CH3COOH/Belikou o¢Eog (70:30:1, v/iv) (Chiu and Whistler
1973) odnyei o1o £mMOUPNTO 0AKXOpPO, 3-0€0gU-3-pO0p0-1,2-01G-O-aKETUAO-5-
S-aKkeTUAO-5-0€10-D-EUAOPoupavoln (6) (ZxAua 28), o€ TTOAU KAAr atrddoon
(82%).

270 QAopa UTTEPUBpPOU TNG évwong 6 eu@avifovtal XAPOKTNPIOTIKEG
KOPUPEC aTroppdPnong ota 1750 cm™ kai 1697 cm™, ol oTroieg avTIoToIKoUV
0TO aKkeTUAIO Kal TO BEIOKETUAIO, avTioToixa. ATTO Tn HEAETN Tou @AouaTog *H-
NMR TOou oakxdpou 6 TTPOKUTITEI OTI Mia atTAp kopu@r ota 2.36 ppm (a
avwuepES) kal ota 2.37 ppm (B avwpePES), AVTIOTOIXEI OTA TTPWTOVIA TOU
MeBUAiou Tou BelakeTuAiou, v o1 dUO aTTAEG KOopuPég oTa 2.06 ppm Kal 2.16

ppmM AvTIOTOIXOUV OTA TTPWTOVIA TWV NEBUAIWY TwV AKETUAOUAdWV.

AcS © Ac0/ CH,COOH  Acs © OAc
| S0,

O~CMe, . OAc

ZxAMa 28
20vBeon VOuKAeolITWV

MeTd Tn oUvBeon Tou CAKXAPOU 6, TTOU aTTOTEAEI TNV EVOon-KAEIDI yia
TO OXNMOTIONO Twv €mOBuunNTwy  @B0PO0-0€10-EUAOPOUPAVOVOUKAEODITIKWOV

TTOPAYWYWYV, TO KPIioIuo BAMO TNG OUVOETIKNAG TTopEiag TTEPIAQUBAvEl TN
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oUvOEeOT TWV VOUKAEOJITWY, Ol OTTOIOI PEPOUV WG OAKXAPO TNV £vwon 6 Kal WG
ETEPOKUKAIKEG BAOEIC TN Bupivn, TRV oupakiAn Kai TRV 5-@BopooupakiAn.

MNa va emreuxBei n olvBeon Twv VOUKAEOITWY, TO YAUKOJITIKO HEPOG
TIPETTEL VO XPNOIMOTIOIEITAl TTAVTA UTTO TN MOP®H TOU OKETUNIWMEVOU
OOKXAPOU, YEYOVOG TTOU I0XUEI KOl TNV TTPOKEIMEVN TTEPITITWON. ATTO TNV GAAN
TTAEUpPd, n Bdon, uttd CUYKEKPIMEVEG OUVOAKEG, TTPETTEI va EvEPYOTTOINOET UTTO
TN JOP® AAATOG fj CUMTTAGKOU. ZUVETTWGS apou e¢ac@alioTei n d1abeoIuoTNTA
TOU €mBuPNTOU OKETUMWUEVOU OaKXAdpou 6, akoAouBei olAuAiwon Tng
Bupivng, TNG oupakiAng Kai TG 5-gBopoouUpPaKiAng.

2IAUAiwon Twyv Baoswv

MeAéteg TTou TrpayuartotroirOnkav 10 1974 amd toug Niedballa kai
Vorbruggen (Niedballa and Vorbruggen 1974), amédeitav 0Tl o1 OIAUNIWUEVES
OUPOKIAEG, AVTIOPOUV EUKOAQ HE TA OKUAIWPEVA OAKXOPA VIO VA OXNPATIOOUV
TOUG QVTIOTOIXOUG OKUAIWHPEVOUG VOUKAEOCITEG 0€ TTOAU KAAEG atToddoelg. ‘ETol
KAl OTnN OUYKEKPIMEVN TTEPITITWON, YIA va €MTEUXBE N OUUTTUKVWON TWV
EMTTOPIKG  Ol0Béoipywy  Bdoewv, TG Bupivng, TNG oupakiAng kKal Tng 5-
@BopooupakiAng, pe TN 3-0£0&U-3-pB0pP0-1,2-01G-O-aKETUAO-5-S-aKETUAO-5-
Be10-D-EuAooupavdln (6) xpnoigoTroioUvTal ol OIAUAMIwWPEVEG BAOEIG, Ol
OTTOiEG TTPOKUTITOUV aTrd avTtidpaon pe egapebuAodioihalavio (HMDS) oe
d1aAuTn akeToviTpiAlo (CH3CN). H ouykekpiyévn avtidpaon KAataAUeTal atro
oaKxapivn Kal €101 Aaupavovral TQ TTapaywya g
OI1g(TpINEBUAOTIAUNO)BUiIVNG, TNG dig(TpiueBUAOTIAUAO)OUPOKIANG  Kal  TNG
OI1g(TpINEBUAOTIAUAND)-5-pBopooupakiAng (Zxnua 29).
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\
0 o\
| NH HMDS/ cakxapivn/ CH;CN | =N
/§ ZIAUAI A
N e} INUAiwon N 0O
H o
Quypivn \
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o] O\
NH HMDS/ cakyapivi/ CH3CN SN
LK SN LA
N o INUAiwon N~ o
H |
Oupakiin ! \
0 o\
F\kaH HMDS/ cakxapivry CHaCN F\f%N
N/&o ZIAuAiwaon N/)\O
H o
|
ZxAua 29

H olAuAiwon Twv Bdoewv KpiveTal ammapaitntn yIaTi PETATPETTEI AUTEG TIG
TTONIKEG  ETEPOKUKAIKEG  EVWOEIG O€ TIEPIOOOTEPO  NITTOPIA  POPIa, ME
armmoTéAeopa va €ivalr OIOAUTEG Ot opyavikoug OloAuTeg. ETtriong, pe

OUYKEKPIPEVN TTPOOTACIA EVIOXUETAI KOI O TTUPNVOPIAOG XOPAKTAPAS TOUG.

Mnxaviouog CUPTTUKVWONG

O unxaviopog TG avtidpaong TG CUPTTUKVWONG ME OIAQPOPETIKES
MEBODOUG, OTTWG ouyxwveuon (Sato et al. 1960, Sato et al. 1961), olAuAiwon
(Ishido 1964, Hosono et al. 1973, Watanabe et al. 1974) K.A.1T., ATTOTEAECE TO
BEPa APKETWY BNUOCIEUCEWV.

‘ETOl OTnV TEPITTTWON Twv VOUKAeoITwv TTou Ba ouvrteBouv OTnv
TTapouca evoTNTa Kal YE BAon TIG PEAETEG, OI OTTOIEG OXETICOVTAlI PE TOUG
MNXOVIOPOUG QUTAG TNG CUPTTUKVWONG [KUPIWG €EKEIVEG TTOU AQOPOUV OTNV
ETMPPON TOUu KATAAUTN (0&U Katd Lewis) yia Ta An@Bévia avwuepn TTpoidvtal,
€x€l vl0BeTnBei n utréBeon Twv Vorbruggen kai Hofle (Vorbruggen and Hofle
1981). lMpdyuaTt, CUPEWVA HE QAUTOUG TOUG EPEUVNTEG, N OUYKEKPIPEVN
avtidopaon TTEPIAAUPBAVEI APXIKA TO OXNUATIOPO €VOG KATIOVIKOU EVOIOUEOOU

OTOV QVWHEPIKG dvBpaka Tou oakyxdpou (Zxnua 30).
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ZxAua 30

N/, 0,
«
o

To kapBokatidv déxetal £TmeiTa TTPOCROAR amd TO MO TTUPNVOPIAO
alwto ™G Pdong (ZxAua 31). H O&iauecoAdBnon TOU GCUYKEKPIPEVOU
EVOIAUEOOU KOPPBOKATIOVTOG UTTOXPEWVEI TN BAon va TTPooBAAAEl TO KaTidov
atrd TNV avTifeTn TTAEUPA UE OTTOTEAECHA TOV OTTOKAEIOTIKO OXNUATIONO Tou LB-

avVWHEPOUG.

Ac=AkeTOAIO

ZxAua 31

TEéNOG, TTOAU onuaVvTIKOG €ival Kal 0 POAOG TOU UTTOKOTAOTATR OTOV
avBpaka C-2°, o otoiog TrpooavaToAilel Tnv TTopeia TTPOoROARS NG Bdong

(Zxnpa 32) o€ Béon trans wg pog 10 2°-OAcC.

-32-

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 10:28:13 EEST - 3.145.62.240



AmroreAéouara-2 xoAiaouoc
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Ac=AkeTUAIO

ZxAua 32

3’-Agogu-37-@00p0-5"-S-akeTUAO-5"-0£10-B-D-UAOPOUPAVOVOUKAEOITIKA

avaAoya Tng Bupivng, TnG oupakiAng Kai Tng 5-¢pBopooupakiAng

To TeEANIKO OTAdIO TNG OUVOETIKAG TTOPEIOG yIa TNV TTAPOOKEUR TWV
emMOuPNTWY  3°-@B0pP0-5"-S-akETUAO-5"-0€10-B-D-EUAOPOUPAVOVOUKAEOTITIKWV
avaAdywv Tng Bupivng, TNG oupakiAng kai TG 5-@BopooupakiAng, ival OTTwG
TTpoava@éPdnke, n ouleuén Twv PAcewv HPE TO KATAAANAO Odkxapo 6.
2UVETTWG, N oUCeugn TNG OIAUNIwPEVNG Bupivng e TO 0akXapo 6 o€ dIaAUTN
CH3CN, Ttrapoucia Tou TpIpBopoueBavocouA@ovikoUu TpIuEBUAOCIAUAETTEPQ
(Me3SiOS0,CF3), wg kataAutou, (Niedballa and Vorbruggen 1974, Milecki
1999), odnyei otov B-avwuepikd voukAeolitn, 1-(3"-0eo0fu-3°-pBopo-5'-S-
QKETUAO-5"-6¢10-B-D-uAogpoupavolulo)Bupivn  (7) (Zxnua 33), o oTroiog
AauBaverar oe amdédoon 56%. Me Tapdéupoia  ouvleTik)  diadikaoia
TTPOKUTITOUV Kal Ta €TTIBUUNTA VOUKAeoITIKA avadAoya Tng oupakiAng (8) kai
NG 5-¢pBopooupakiAng (9) (ZxAua 33), Ta otmoia Aaufdvovralr oe amrédoon

51% kai 55%, avTioToIXa.
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Acsw OAc ZIAuAiwpévn Baon AcS@N 0
Me3SiOSOZCF3
OAc CHLCN OAc
6 7R=CH;
8R=H
9R=F

ZxApa 33

E€etaloviac Ta @dopata ‘H-NMR Twv  3°-83e0fu-3"-pB0po-5'-S-
OKETUAO-5"-0€10-B-D-EUAOPOUPAVOVOUKAEOZITIKWY avaloywv, TngG Bupivng (7)
KAl TNG oupaKiAng (8), TTPOoKUTTITEl OTI 01 DITTAEG KOPUPES TTOU gP@avifovTal OTa
6.06 ppm kal 6.03 ppm avTIOTOIXOUV OTA TTPWTOVIA H-1" Twv dAKTUAIWY TWV
oaKkXApwv Twv avaAdywyv 7 Kai 8 pye otaBepd ouleugng Ji-o- = 2.2 Hz kai J;- o
= 2.0 Hz, avrioTtoixa. AkoAouBouv o1 KOpUPEG Twv TTpwToviwy H-2" ota 5.23
ppm kai 5.24 ppm, yia K0 avAdAoyo avTioToIXa, €V TA XOPAKTNPIOTIKA
onuara Twv TTpwrtoviwv H-3" gugaviovral ota 4.99 ppm kai 4.97 ppm w¢g
KOPUQPEG OITTAEG-OITTAWY, PE OTaBepPEG ouleueng Js g = 50.2 Hz kai Jz 4 = 2.3
Hz yia v évwon 7, kai Jz g = 50.0 Hz kal J3- 4 = 2.2 Hz, yia Tnv évwon 8.
TéNoG, epgavifovtal ol KOPUPEG Twv TTpwToviwv H-4", H-5'a kai H-5°8 Tou
OOKXApou, oTo PAcua Tou KABe avaAdoyou. XapakTnpIioTIKG €ival Ta oruaTa
TWV TTPWTOVIWV Twv HEBUAIWV Twv BeIaKETUAIWY, Ta oTroia TTapoucidlovTal
ota 2.40 ppm kai yia TIG OUO €VWOEIG, 7 Kal 8, KOBWG KAl O KOPUPEG TwvV
TTPWTOVIWV TwWV HPEBUAIWV Twv OKETUAIWY, Ta oTroia eu@avifovral ota 2.14
ppm yia TV évwon 7 kal ota 2.15 ppm yia Tnv évwon 8.

To @dopa 'H-NMR Tou voukAeolitn, 1-(3'-deofu-3°-¢pBopo-5'-S-
QOKETUAO-5"-6¢10-B-D-uAogpoupavolulo)-5-pBopooupakiAn (9), aTtreikovileTal
o1o oxnua 34. Até Tn PEAETN TOU OUYKEKPIPEVOU PACHUATOG TTPOKUTITEI OTI dia
Kopu®r BITTAA-OITTAWY oTa 6.01 ppm, avTioToIXeEi O0TO TTpwTOVIO H-1" TOUu
OaKTUAioOU Tou cakyxdpou pe oTaBepd ouleugng Ji-o- = 1.9 Hz kail Ji g5 = 1.7
Hz, evw n Kopuen TTou gpgavi¢etal ota 5.23 ppm avTioToIxXEi 0TO TTPWTOVIO H-
2°. XapaKTnpIoTIKR €ival n KOPU®R TToU ava@épeTal 0To TTpwTovio H-37, n
oTroia gp@avietal ota 4.98 ppm wg dITTAN-OITTAWY PE 0TaBEPES oUlEUENGS J3- 4

= 2.2 Hz kai Jz g = 50.0 Hz. TéAog, Ta dUo oApaTta TTou TTapoucialovial wg
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dUO0 TTOANATTAEG KOPUPEG OTNV TTEPIOXH TwV 4.16-4.28 ppm kal 3.25-3.37 ppm
avagépovrtal ota  TpwTtovia H-4°, H-5a kar H-5'8 avriotoixa, ToOU
udaTavBpakikoUu dakTuAiou. Ta ofuata Twv TTPWTOVIWY TNG OKETUAO- Kal TNG

BelakeTuNOPAdAG TTapouaialovtal ota 2.15 kail 2.40 ppm, avTioToIxa.

NH

O
F\ﬁ‘\
N O
OAc
9

HAY

W e U

7.0 6.0 5.0 4.0 3.0

ppm (t1)

Zxnua 34
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AVTIIK] KOl  QVvTIKOPKIVIK]  Opdon Twv  @Oopiwpévwy  Belo-
SuhopoupavovoukAeolITwv Tng Oupivng, TnNG oupakiAng kai TnNG 5-
@pOBopooupakiAng

O1 véor pBopiwpévol BEIOVOUKAEOCITEG HEAETHONKAV WG TTPOG TNV QVTIIKNA
KAl QVTIKOPKIVIKA Toug dpdon. Ta meipduarta Tpayuatomroifénkav oto Tunua
MikpoBioAoyiag, Bioxnueiag kar Biotexvoloyiag Tou [MavermmoTnuiou TOU

MapiptTop, 0TN 2A0Bevia.

Ta atroteAéopara TTouU TTPOEKUYAV WG TTPOG TNV avTIKA dpdon Twv
e€eTalOuEVWY Popiwv 7, 8 kKal 9 €vavTl TOU €VTEPOIOU, QTTEIKOVI(OVTAl OTOV
Tivaka 2 Kal ouykpivovtar w¢g Tpog TN 1-(3-adido-2,3-010ec0gu-13-D-
piBo@oupavoluAo)Bupivn r 3°-alido-3 -0ecofubupidivn (AZT).

O1rwg @aivetal amrd Tov TTivaKa 2, KAl Ol TPEIG TTAPATTAVW EVWOEIG
TTapoucsiacav oapuws KaAUTEPES TIMEG ICso, o€ oUyKkpIion Pe To AZT, KATA TN
dladikaoia TG eEoudeTépwaong Tou 10U. Tnv uywnAoTepn TiUA ICsp, KATG TN
dladIkagia TNG EGOUDETEPWONG TOU 10U TIPIV TNV TTPOCOECT) TOU OTNV ETTIPAVEIQ
TWV KUTTApwv, eu@avioe n évwon 7 (ICs = 0.002 mg/mL évavti 0.02 mg/mL
Tou AZT). H TR ICsp TOU TTPOIGVTOG 7, OGOV a@opd O0TNV £E0UBETEPWON TOU
IoU TTPIV TNV TTPOCOECH TOU, ATAV KATA TPEIS QPOPES MIKPOTEPN ATTO AUTH TWV
evwoewv 8 kal 9 (ICsp ~ 0.006 mg/mL). EmitrAéov, TO TTpOidv 7 TTapouciaoe
TNV KOAUTEPN €EKAEKTIKA OpAcn £vavrl Tou 10U, KABWG N avTioToiXn TIPN
CCs0/ICs0 TTANCIACEI TN BEATIOTN TTOU ATTAITEITAI YIA TO ETMOUPNTO ATTOTEAEOUA.
2NMavTIKO gival €TTiong TO yeyovog 6T OAa Ta £CeTACOEVTA POPIa avaoTEAAOUY,
0€ ouykpiolyo pe 10 AZT BaBud, TN HoAucPaTIKOTNTA aTTd €VTEPOIO, KABWGS
TTapATNENONKE augnuévn avaoToAr TNG MOAUCHATIKOTATAG TOU 10U HPETA ThV

TTPOCOECN TOU OTNV ETMIPAVEIQ TwV KUTTApwV Caco-2.
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Mivakag 2. AvTikr dpdaon Twv TTpoidviwy 7, 8, 9 kai Tou AZT €vavTl Tou €vTEPOIOU
oTeAéxoug RF (ICsp).

Kartepyaoia A* Kartepyaoia B*
Mpoiév ICso o ICs0
mgimL_ M CCso/ICsp mgimL UM CCs/ICsp

O

L8

o N/&o 0.002 5.55 10 0.006 16.65 3.33
AcS
OAc

7

O

fJ\NH
/g 0.006  17.32 3.33 0.006 17.32 3.33

F
| NH
o N/gO 0.006  16.47 3.33 0.006 16.47 3.33

OAc
9

AZT 0.020 74.84 0.75%** 0.006 22.45 2.5

*Karepyaoia A: E¢oudeTépwan Tou 10U aTo diIGAupa TIpIV TNV TTPOCdECT] TOU.
Katepyaaia B: AvaotoAr] TnG HOAUCUATIKOTNTAG PETA TNV TTPOCOECN TOU 10U.

**01 Tigég CCs/ICsp UTTOAOYIOTNKAY GUUPWVA UE TIG TIHEG CCsg TOU TTiVOKA 2
***H 11l CCsgp yia T0 AZT oTa KUTTapa Caco-2 = 56,1 uM

EkT6G, Opwg, atmmd TIG avTiKEG 1IB1IOTNTEG TWV VEWV Popiwy, 7, 8 kal 9,
MEAETABNKE €TTiIONG Kal N avTITTOAAATTAQCIQOTIKA KAl KUTTAPOTOEIKN Toug dpdon
oe OlopopeTikéG  KuTTapikéG  oepég  (Mivakag  3). O @Bopiwuévol
Beloguho@oupavovoukAeoliteg 7, 8 kal 9 eggetdoTnKAvV WG TIPOG TNV
KUTTOPOTOEIKA TOuG dpdon o€ QUOIOAOYIKA avBpwTTiva evrepIKA KUTTapa (H4,
control kutTapikr ocipd), o€ KUTTAPA AOEVOKAPKIVWHUATOG TOU TTAXE0G EVTEPOU
(Caco-2), Tou yeAavVWPATOG TOU BEPUATOG KAl TOU KAPKIVWUATOSG TOU OTriBoug

(MCF-7). Ta atmroteAéopara TToU TTPOEKUYAV ATTO TOUG TTAPATTAVW €AEYXOUG
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AmroreAéouara-2 xoAiaouodc

TTapoUCIAgovTal OTOV TTivaka 3 Kal CUYKPIVOVTal JE auTd, Ta oTToia eAjpOnoav
yia tnv évwon 5-¢eB8opooupakiin (5-FU).

OAeg o1 e€eTaobeioeg evwoelg TTapouciacav KAAUTEPN KUTTAPOTOEIKN
Opdon Evavtl TwWV TTAPATTAVW KOPKIVIKWY OEIpWV aTTd OTI OTN QUOCIOAOYIKI)
KUTTOPIKNA o€ipd H4, pe e€aipeon Tnv £&vwaon 7, n otroia atrodeixdnke 2 gopEg
MO TOEIKI) OTa KUTTOPA MEAQVWHATOG TOU OEPUATOC KAl KAPKIVWHATOSG TOU
otiBoug (MCF-7) o€ oxéon Pe TN QuUOIoAOYIKN KUTTAPIKA o€ipd H4. O1 evwoeig
8 kai 9 Trapouciacav UYPNAR EKAEKTIKOTNTA EVAVTI CUYKEKPIMEVWV KAPKIVIKWY
KUTTOPIKWY OEIpWV. Z€ OUYKpIon ME TNV 5-FU, 01 VEEG EVWOEIG ENQavioTNKAV
2.5 Qopéc o eKAEKTIKEG OoTa KUTTapa Caco-2, evw Trapouciaoav Tov idlo
BaBud ekAekTIKOTNTAG PE TNV 5-FU oTa KUTTOPA PEAAVWHUATOS TOU OEPUATOC
Kal ota kuTtTapa MCF-7 (BA. Tiuég TSI). Qotdoo, 10 TTpoidv 9 dev TTapouciaoe
1I010iTEPN EKAEKTIKA dpdon EvavTl Twv KUTTdpwv MCF-7.

evikd OAeg 01 VEEC evWOEIC TTapousiaoav KAAUTEPN KUTTAPOTOEIKN
Opdon oTa KAPKIVIKA KUTTapa atrd OTI aTn QUOIOAOYIKN KUTTApPIK oeipd H4,
EVW 0€ ouykpion Pe TNV évwon 5-FU, 6Aa Ta avaloya atrodeixbnke 6T gival
O KUTTOPOTOSCIKA £vavTl OAwV TwV KAPKIVIKWY KUTTApwv. ETTiong, opiouéva
TTPOIOVTA TTAPOUCIACOUV EKAEKTIKY) dpdon £vavTl OUYKEKPIMEVWY KAPKIVIKWV
KUTTOpPIKWYV oeipwv. ‘Exel rpdo@arta avagepBei (Matsuda and Sasaki 2004) 611
O MNXAVIOPOG TNG AvAOTAATIKNAG dpAong, IDIAITEPA OTA EVCUUQ TWV KAPKIVIKWY
KUTTApWYV, Oev egival TTavia O idI0G, aKOUN Kol METOEU VOUKAEOLITIKWY
QVTIMETABOAITWYV TTOU £X0UV TNV idla voukAeoBdaon.

TEéNOG, METPNONKE N AVAOTOAr} TOU TTOAAQTTAQCIOONOU TwV KUTTAPWV
Caco-2 10U TIpOKOAOUV Ta VEQ MOPIA, TTPOCOIopifovTag Tnv €AAXIOTN
OuykévTpwon avaoToAig, ICse. Ta amoteAéopara  Trapoucialovial oTnv
TeEAeuTaia OTAAN Tou Trivaka 3 KAl ouykpivovtal pye autd tng 5-FU. Eivai
eMoavég OTl n évwon 7 (ICso = 1.9 uM) Tmapouciace TTapdPoIa avaoTAATIKN
opdon avamrtu¢ng pe v 5-FU (ICso = 1.5 uM), aAAG 4 @opég XapnAdTepn
EKAEKTIKOTATA EVAVTI TWV OUYKEKPIMEVWV KAPKIVIKWY KUTTAPIKWY OEIpwV (BA.
TINEG TSI). ZnuavTiKA, OPWG, ATAV Kal N avaoTaATIKA dpAcon TTou eueavioav ta
avahoya 8 kail 9 (ICsp = 5.8 uM, IC50 = 16.5 uM ).
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Mivakag 3. Kuttapotogiky dpdon (CCsy, IM) Twv evwoewv 7, 8, 9 kal Tng 5-
@BopooupakiAng (5 FU) évavti Twv Kuttdpwv H4, Caco-2, peAavwpartog Tou
Oéppartog kar MCF-7, kai avaoTtoAr} Tou ToAAaTTAaciacpou (ICsg, UM) Twv KUTTApwv

Caco-2.
s AvaoToAn
KUTTG(%O(EO&KRA?WO” TSI* TTOAAaTTAQCIaCUOU
Mpoiév s0. I (ICs0,uM)
H4 Caco2 MEM-yiop g | cacoz  MEMG- ey Caco-2
Nwpa vwua
(0]
\KKNH
Acs@N O 1387 55.5 2775 2775 2.5 0.5 0.5 1.9
OAc
7
(o]
| NH
Acs/\@N O 14437 57.8 17.3 288.7 25 83.5 5 5.8
OAc
8
O
F\kaH
AcS/@N O 13724 54.9 16,5  1372.4 25 83.2 1 16.5
OAc
9
5FU 3843.8 384.4 46.1 768.8 10 83.4 5 15

*TSI: EkAekTIKOTNTA (CCs0 0T KUTTAPA HA/CCs9 0€ CUYKEKPIMEVA KUTTAPA-EEVIOTEG)
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ATTO TNV GAAN TTAEUpPd, av Kal Ol EVWOEIS 8 Kal 9 TTaPOUCIACTNKAV IKAVESG VO
avaoTENAOUV TNV AVATITUEN TWV KUTTAPWY, TTAPOAO TTOU TO ATTOTEAEOUA TAV
AiyoTEPO Apeco atmd autd TNG 5-FU, gppavicav uwnAdTepn eKAEKTIKOTATA YIA
T KOPKIVIKA KUTTOPA, KABWG o1 avrioToixeg TINEG TSI cival 2.5 @opég
uwnAoTEPES aTTd auTég TNG 5-FU.

2UMTTEPACUATIKA, METAEU TwV VEWV @BopoBeiovoukAeodiTwy 7, 8 Kal 9,
n évwon 7 €PQAVIiOTNKE va €ival 10XUPOG avaoTOAEQG TOU EVTEPOIOU WE
IoXupOTEPN avTIKA dpdon atrd 1o AZT. daivetal 6T n TTapouaia TG Bupivng
otnv évwon 7 augdavel Tn dpAon Tou Hopiou Kal €MITTAEOV n UTTOPEN TNG
TTPOOTATEUTIKAG ONAdAg oTnv 5°-860n Tou cakxdpou TNV KaBIoTd akOun TTIo
IoXupO avaoToAéa Tng ouvBeong tou DNA Tou 10U. ETriong, 10 avdAoyo 7
pTTOpEl va BewpnBei évwon-odnydg yia TNV avaTITuén AavTI-EVTEPOIIKWY
QPAPPAKWY, a) dPWVTAG WG AVAOTOAEAG TNG POAUCHATIKOTATOG PETA aTTO ThV
TTPOCdECN TOU 10U Kal B) £E0UBETEPWVOVTAG TOV 10 0TO BIGAUNQ, TTPIV OTTd TNV
TTPOOOECN TOU OTNV ETTIPAVEIA TWV KUTTAPWYV, EVW OE OUYKPION HE TO AZT,
atrodeixBnke OTI TTapoUCIAlel TNV KOAUTEPN €KAEKTIKA) dpdon évavti Tou 10U,
Kabwg n avtioTtoixn TR CCse/ICso TTpooeyyilel TN BEATIOTN TTOU ATTAITEITAI YIA
TO KOAUTEPO duvaTd atmmoTéAeopa. @a TTPETTEl va TovioTel OTI Ta véa popia 7, 8
Kar 9 aotrodeixbnke OTI aT1roTeAOUV €V OUVAMEl  aVTI-adEVOKAPKIVIKOUG
TTAPAYOVTEG, EVW Ol EVWOEIC 8 Kal 9 gu@avioav TNV uynAOTePN EKAEKTIKOTNTA
EVAVTI  TWV  OUYKEKPIMEVWY  KAPKIVIKWY  KUTTOPIKWY  oelpwv.  TEAOG,
agloonueiwTo €ival To yeyovodg OTI OAa T €geTalOPEVA  TTPOIOVTA  Eixav

KaAUTEPN KUTTApPOTOEIKN dpdon atrd Tnv 5-FU.
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®OOPO-6"-OEIO-IMYPANONOYKAEOZITEZ

ATTO TIG BIOAOYIKEC PEAETEC TTOU TTPAYMATOTTOINONKAV OTOUG VEOUG 5°-
Be10-@BoPOVOUKAEOLiTEG, aTTOdEIXONKE OTI O VEOG VOUKAEOLITNG TNG Bupivng 7,
EMQAVICETAI WG I0XUPOG aVOOTOAEQG TOU €EVTEPOIOU ME 1I0XUPOTEPN QAVTIIKN
opdon amd 10 AZT, evw, OTTWG TTPoavVAPEPBNKE, agloonueiwTo €ival To
YEYOVOG OTI OAd Ta VEQ TTPOIOVTA ATTOTEAOUV €V OUVANEI AVTI-AOEVOKAPKIVIKOUG
TTOPAYOVTEG KAl €XOUV KOAUTEPN KUTTAPOTOEIKN) Opdon amd Tnv 5-FU.
EmmAéov, ammd TIG HEANETEG €T TWV VEWV 5°-0€10-BOPOVOUKAEOlITWY,
TTPOKUTITEI OTI onuavTiké poAo Ba TpéTTel va Traiel Kal n TTapoucdia Tng
VOUKAEOPBAONG, N otroia gival SIaQOPETIKI) 0 KABE vEO POPIO, PE ATTOTEAECHA
TNV eKONAWON dIOPOPETIKAG BIOAOYIKAG OPACTIKOTNTAG.

Tig TeAeuTaieg OEKOETIEG, VOUKAEOLITEG PE TPOTTOTTOINKEVOUG €EAUENEIC
udaTavOpaKIKOUG OaKTUAIOUG €xouv alohoynBei yia TIG TOAVEG QVTIKEG,
QVTIKOPKIVIKEG Kal avTIBIOTIKEG Toug 1010TNTeS. EIdIkOTEPQ, atmd BIOAOYIKES
MEAETEG TTOU €XOUV TTPAYMATOTIOINGEI OE TTUPAVOVOUKAEOCITEG, Ol OTTOIOI
ouvtédnkav  oto  epyaotipio  OpyavikAg  Xnueiog  Tou  TpAPATOg
Bioxnueiag&BiotexvoAoyiag Tou MavemmoTtnuiou @scodAiag (Manta et al. 2007,
Manta et al. 2009, Manta et al. 2008), TTPOKUTITEI TO CUUTTEPACHA OTI Ol KETO-
@BOPOTTUPAVOVOUKAEOCITEG TTOU QPEPOUV [ia TTPOCTATEUTIKI) OpGda oTnv 6'-
B€on Tou COKXAPOU, EPPAVIOTNKAV VA Eival TTIO ATTOTEAECUATIKOI AVTIKAPKIVIKOI
KAl avTiiKoi TTapdyovTeg. ‘Eva XxapaktnpioTIKO TTapddelypa atroTeAEl n évwon
XVIl, Tnv oTtroia, n UtTap¢n TNG TTPOCTATEUTIKAG ouddag otnv 6°-8éon Tou
oakyx@pou, TNV KaBIoTA 1Mo OpaCTIKO avaoToAéa TG ouvbeong Tou DNA Tou
IoU Pseudorabies oe oxéon pe TV évwon XVI TTou @Epel eAeUBePO

TTPWTOTAYEG UBPOEUAIO.

NHBz NHBz
OH ESN OAc (FN
WNko WN/&O
F 0 F O
XVi XVl
ZxAua 35
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EmimTAéov, £xel atrodelxOei 0TI VOUKAEOCITEG, TWV OTTOIWV TO EAEUBEPO
TTPWTOTAYEG UOPOEUAIO €xEl avTIKOTAOTOOEI atTd pia pepKATTTONAdA, Eival
OUXVA 10XUPOiI avaoToAgic TNG udPOAAGONG TNG S-adevVOOUA-L-OPOKUOTEIVNG
(AdoHcy) kai TTapouaialouv agiohoyn avTiik dpdon, dIAKOTITOVTAG BACIKEG
MEBUAIWOEIG TwV IKwvV pakpopopiwyv (De Clercqg 2002, Liu et al. 1992). H
avaoToA] TETOlwV  PBloxnMIKWY  dlEpyaciwy, O€ Ouvbuaoud HE TNV
evola@Eépouoa avTiiky) dpdan, TTou TTapoucIAlouv VOUKAEOITIKGA DIoOUAQIdIQ,
Exel odnynoel oe TTOAOUG PBI0dpaCTIKOUG TTAPAYOVTEG, PACIOUEVOUG OTA
VOUKAEOQITIKA  TTapAywya, ME 101QITEPO  eVvOIOPEPOV  OTn  OUVOEON
B€I0VOUKAEOQITIKWV avaAOywV Kal VOUKAEOQITIKWYV dICOUAQIdiwV.

O1 evdia@épouces auTéG TTAPATNPACEIS, O OUVOUQONO HE TO YEYOVOG
OTI VOUKAEOCITEG YE TPOTTOTTOINKEVOUG £CAPEAEIG UBATAVOPAKIKOUG SAKTUAIOUG
€xouv aglohoynBei yia TIG TTBAVEG AVTIKEG, AVTIKAPKIVIKEG KAl AVTIBIOTIKEG TOUG
I010TNTEG, ATTOTEAECAV TO €vOUCUA YIa TN oUvBeon Wiag véag o€ipdg 6°-6¢lo-
@BoPOTTUPAVOVOUKAEOQITWV Kal €1I0IKOTEPQ TWV 6 -S-aKeTUAO-6"-B¢10- KaIl 6°-S-
(2-S-1TUPIBIVUAOD)-6"-B€10-3"-0B0pO0-B-D-YAUKOTTUPAVOVOUKAEOITIKWV

avaAdywyv (dopég XX, evwoelg 14a-g,n-A kal 16a-y,0T,G, Zxnua 36).

SR
O
RO
F B
OR;
XX

140a-¢, 14n-A 16a-y,0T,¢
B = Mupiudivn f Moupivn, B = Mupiuidivn ) Moupivn,
R =Ry = Ac = AkeTUAIO Ri=H

R = 2-Bg10-TTUpIBIVUAOUGDQ

ZxAHa 36

ATTO TIG dUO VEEG OEIpPEG TwV 67-B€10-pBopoTTUPAVOVOUKAEOLITWY, 01 6°-
S-0oKeTUAO-6"-0¢€10-3"-@B0p0-B-D-YAUKOTTUPAVOVOUKAEOCGITEG  dIABETOUV: Q)
@B6pI0 01N 3-B€0n TOU CakyxGpou B) Bgio oTn 6°-B€0N TOU COKXApPOU Kal Y)
mupiuidivn  [Bupivn (14a), oupakiAn (14B), 5-@Bopooupakidn (14y), N*-
BevloUAokutooivn  (148), 5-lwdooupakiAn  (14n)] 1 Toupivn  [NP-
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BevCoUAoadevivn (14€), Beco@uAAivn (140), 6-xAwpotroupivn (141), 6-
pepkaTtrTotTroupivn (14k), uttoéavlivn (14A)] wg eTEPOKUKAIKN BAorn, evw ol 6°-
S-(2-S-11upIdivul0)-6"-B€10-3"-B0oPO-B-D-YAUKOTTUPAVOVOUKAEOCITEG: Q)
@Bb6pI0 01N 37-6€0Nn Tou cakydpou B) BeloTTUPIOUVIAIKA oudda oTn 6°-8£0n Tou
oakyxdpou kai y) Tupipidivn [Bupivn (16a), oupakiAn (16B), 5-@BopooupakiAn
(16y), kutooivn (160T)] f TToupivn [adevivn (164)] wg eTEPOKUKAIKN BAon.

O1 peTPOOUVOETIKEG TTPOOEYYIOEIC TIOU  akoAouBriBnkav yia Tnv
TTapaokeurp 1000 TwWV 6°-S-aKeTUANO-6"-B€10- 0600 Kal Twv 6°-S-(2-S-
TTUPIOIVUAO)-6"-0€10-3"-pB0p0-B-D-YAUKOTTUPAVOVOUKAEOCITIKWV avaAoywy,
TepIypa@ovtal 010 oxApa 37. Ommwg @aivetar amd 1n perpoouvOeon Tou
oxAMaTog 37, 01 KOUPIKEG EVWOEIS TToU 0dnyouv OTa eTTIBUUNTA 6°-S-aKeTUAO-
6°-0€10-3"-@B0pP0-B-D-YAUKOTTUPAVOVOUKAEOCITIKA avaAoyaq, givai ol
@OopIWPEVOI  YAUKOTTUPAVOVOUKAEOCZITEG TWV  AVTIOTOIXWV  ETEPOKUKAIKWV
Baoewv (dopég XXA).

SR OR;

0 B = Bdon O
RO e B R = Ac 1} 2-B¢10-TupI1divulopdda, R4O
Ri=AcnH F OR; OR4
HO O /

HO

O
O~CMe,

Zxqua 37

Ooov agopd oTn ouvBeon Twv 6°-S-(2-S-rupIdivuAo)-6"-6€10-3 -
PO0PO-B-D-YAUKOTTUPAVOVOUKAEOQITIKWY  avaAOywV,  KOUPIKEG  EVWOEIG
atroTeAoUV ol véol 6"-S-akeTUNO-6"-0€10-3 -pB0opOo-L-D-

YAUKOTTUPaVOVOUKAEOCiTEG (BouEG XX, evwoelg 14a-€).
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2°,4"-A1G-O-aKeTUAO-6"-S-aKeTUAO-6"-0£10-3"-pB0pO- B-D-YAUKOTTUPOAVOVOU-

KA£OJITIKA avaAoya TTUpIdISIVWV KAl TTOUPIVWV

AglotroiwvTag Tnv d1aBeciydTNTa ToUu OOoKYXApou 3-0e0gu-3-@Bopo-
1,2,4,6-teTpakig-O-akeTuAoyAukoTTUupavoln (10) (ZxAua 38), TO OTToi0 €XEl
ouvteBei 010 epyaocTrpio Opyavikng Xnueiog Tou Tunuartog Bioxnueiog &
BiotexvoAoyiag Tou lMavemoTnuiou ©coocaAiag, n ouvOeTikr dladikaoia TTou
OKOAOUBABNKE yIa TNV TTAPACKEUN TWV ETTIBUPNTWY @BopiwuEvwy 2°,47-016-O-
OKETUAO-6"-S-aKETUAO-6"-B€I0VOUKAEOQITWOV ~ Twv  TTUpIIdivwy  (Bupivn,
oupakiAn, 5-pBopooupakiAn, N*-BeviolAokutoaivn) kai Tng Toupivng (N°-
BevZoUAoadevivn) (dounn XX, evwoelg l4a-g, Zxnua 36), mepihauBdver wg
TTPWTN UAN TO OUYKEKPINEVO OAKXapo. H ouvBeon Tng évwong 10 €xel non
TTEPIYPOPE], KAl TTAPAKATW @QaiveTal €va OUVOTITIKO OXAMO TNG OUVOETIKAG

TTopEiag Tou akoAouBndnke (ZxAua 38).

e 0 1. NaBH,/EtOH/H,0O Q/O 0
Me,C 2. TsOH/upidivn Me,C )
O O-Cwe, R=TsfAH OR O~Cwme,
/f—

o)
OH O~Cwme, SO OCme;
‘Q@Q\ @)
R
Ny \o‘z‘
OAc OH ©
0] Ac,O O
Acom ~—— Ho
F g OAy-OAc Mupidivn F SR~ OH
ZxAua 38

2UVETTWG, TO TTPWTO BAMO TNG CUVBETIKNG TTopeiag TTepIAAPBAveEl TN
ouleutn KABe oIAUNIWPEVNG ETEPOKUKAIKNAG BAoNG, Bupivng, oupakiAng kai 5-
@BopooupakiAng, pe TO odkyxapo 10 oe d&iaAutn CH3CN, Ttapoucia Tou
xAwplouxou kaoolitépou (SnCly) wg kataAutn (Vorbruggen and Hofle 1981)
otV TEpITTwon TG Bupivng  Kal  Tou  TPIPBoPOUEBAVOCOUAPOVIKOU

TpIuEBUAOTIAUAEOTEPO  (MesSIOSO,CF3)  wg  kataAutn  (Niedballa and
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Vorbruggen 1974, Milecki 1999) oOTIG TTEQITITWOEIG TNG OUPAKIANG Kal TNG 5-
@BopooupakiAng. O1  avridpdoelc ouptTUKVWwong odnyouv  OToug G-
AVWHEPIKOUG VOUKAeoliTeG (ZxAMa 39), 1-(3"-0eogu-3 -@Bopo-2°,4°,6°-1pIg-O-
OKETUAO-B-D-yAukotrupavoluAo)Buuivn  (11la), o oTtoiog AapPaverar o€
ammédoon 72%, 1-(3"-0e0gu-3"-pBopo-2°,4°,6"-1pIG-O-aKETUNO-B-D-
yAukottupavoluAo)oupakiAn (11B), o oTtroiog TTapaAauBAaveTal o€ ATTOdOO0N
74%, Kal 1-(3"-0e0gu-3"-pBopo-2°,4°,6"-1pIG-O-aKeTUNO-B-D-
yAukotrupavoluAo)-5-@BopooupakiAn (11y), o otToiog AauBAveTal o€ AtTrodo0n
70%.

OAc OAc NH
0] ZIAUAIWPEVN oupaKiAn o) | /g
AcO MesSIOSO,CFs 7¢O NS0

OAc - OAC CH3CN OAc
10 118
(0]
%, S0 7 0
> OAc F

a = Qupivn
B = OupakiAn AcO F N~ O
y = 5-®BopooupakiAn OAc

ZxAua 39

ATé TNV HeATN Twv @aopdtwyv H-NMR Twv evioewv 1la-y,
TTPOKUTITEI TO CUUTTEPACHA OTI O CUYKEKPIPEVOI VOUKAEOLITEG PEPOUV T L-
ameikévion. Autd emBeaiwveral amd TIC UWNAEC TIMEGC Twv OTOBEPWV
ouleuéng Ji-o7, Jo 3, KABWG Kal Twv Jz 4, OTTWG €EGAAOU avauevoTav. Ta

arroTeAéopaTa Ao TNV £EETAON TWV GACHATWY QAiVOVTal OTOV TTivaka 4.
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Mivakag 4. AvaAuon @acudtwy *H NMR Twv evioewv 11a-y

ANa
Mpoidv H-1" H-2'- H-4" H-3’ H-6'a, 6B H-5 .
2yaTa
8.20 (br s, NH),
4.73 (dtr),
7.26 (s, 1H, H-6),
u 5.78 (d), 5.33-5.22 J3'2=9.1 Hz, 4.30-4.12 | 3.85-3.80
1la 2.15, 2.10 ka1 2.08
J12=9.6 Hz (m) J3:4=9.0 Hz, (m) (m)
(3s, 9H, 30Ac),
Jr3=51.8 Hz
1.97 (s, 5-CHy)
8.50 (br s, NH),
4.74 (dtr), 7.35 (d, Js5=8.2 Hz,
116° 5.79 (d), 5.30-5.22 J3'2=9,1 Hz, 4.30-4.11 | 3.83-3.78 H-6),
J12=9.6 Hz (m) J3:4=9.0 Hz, (m) (m) 5.84 (d, H-5),
Jr3=51.7 Hz 2.14, 2.10 ka1 2.08
(3s, 9H, 30ac)
8.20 (br s, NH),
4.75 (dtr),
7.46 (d, J6'5F:5.6 HZ,
11V 5.78 (d), 5.33-5.19 J32=9.1 Hz, 4.29-4.13 | 3.85-3.79 Ho6)
Y -6),
J172=9.5 Hz (m) J3:4=9.0 Hz, (m) (m)
2.15, 2.11 ka1 2.09
JF,3':51.7 Hz
(3s, 9H, 30ac)
“CDCls

O1 apxikoi voukAeoditeg, 1-(3-0e0gu-3 -pBopo-2°,4°,6-1pIG-O-aKeTUAO-

B-D-yAukotrupavoluho)-N*-BevZoiAokuTtooivn (118) (ExAua 40) kai 9-(3'-

de0Eu-3"-pBopo-2°,4",6"-TpIG-O-aKeTUAO-B-D-yAuKoTTUpavoluho)-NC-Beviolo-

adevivn (11lg) (Zxnua 40) AapBavovtal attd TN ouleugn Tou cakyxdpou 10 o€

SIaAUTN CH3CN, pe Tic oIAuNiwpéveg Bdoeig, N*-Beviolhokutoaivn kai N°-

BevZoUAoadevivn, TTapoucia Tou Me3SIOSO,CF; (Niedballa and Vorbruggen
1974, Milecki 1999) ka1 TTapouacia Tou SnCl, (Vorbruggen and Hofle 1981) wg

KATOAUTEG, avTioToixa. H ouykekpiyévn TreipapaTikr) diadikaoia €xel ndn

Teplypa@ei Aerropepwg (Manta et al. 2007, Manta et al. 2008).
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NHCOCgH5
OAc

AcOF N/go

PO\ 00'\\\“ OAc
115

NHCOCgHs
OAc
5 = N*-BevZoiokuToaivn

(7
7
€ = N8-BevZoioadevivn AcO F N N/)

OAc
1l

ZxApa 40

2TN OUVEXEID, N OTTOKETUAIwON Twv evwoewv 1la-g (ZxAua 41)
TTPayMaTOTIOIEITAI PE KaTepyaoia pe peBavoAik apuwvia (Neilson and
Werstiuk 1971), otoTe Ta TTAAPWG ATTOTTPOCTATEUPEVA TTOpAywya 12a-y,0T,¢
AauBdavovtal og ApioTn ammodoon. H €KAEKTIKY) QTTOTTPOCTACIA TWV EVWOEWV
118, TpayuartoTrolEiTal PE TN XPRon udpogeidiou Tou varpiou (NaOH) oe
EtOH-trupidivn (Milecki et al. 2001), omdte Ta Bev(oUAiwpéva TTapdywya
128, A\apBavovrai 1miong o€ apioTtn armodoon (90%).

OAc OH
o MeBavoAikr appwvia e)
AcO HO
F B F B
OAc OH
1la-€ 12a-y,0T1,g
OAc OH
e} NaOH/EtOH 0]
AcO F B Mupidivn HO = B
OAc OH
11%,¢ 12%,¢

B = Bdon, a = Qupivn, B = OupakiAn, y = 5-PBopooupakiAn, & = N*-BeviolAokuToaivn,
£ = N8-BevZolAoadevivn, oT = Kutoaivn, { = Adevivn

ZxAua 41

H atmrakeTuAiwon Twv VoukAeoQiTwyv 118,e Aaufdavel xwpa utrd ATTIEG

ouvenkeg, otoug 0 °C yia 30 AeTITG, VW) OPEOWS OKOAOUBET £€0UDETEPWON HE
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ogivn pnrivn Amberlite IR-120 (H"), €101 WOTE va SIAKOTTEI N avTidpaor, Kal va
Meivel  averrnpéaoTto TO auidio TG Pdong. EIBIKOTEPA, N EKAEKTIKA
ATTOTTPOCTOCIa TWV evWoewv 118,& £xel TTeplypagei avaAutikd (Manta et al.
2007, Manta et al. 2008).

‘ETreiTa amo 1NV ammakeTUAiwoN Twv VOUKAEO(ITwY 11la-g, akoAoubBei n
EKAEKTIKA] TTPOCTOCIA TOU TTPWTOTAYOUG €AEUBEPOU UBPOLUAIOU TwV HOopPIwV
12a-€ (ZxAua 42). Zuykekpiyéva, To UBPOLUAIO OTnv 6°-860n TOU CAKXAPOU
TTPOOTATEUETAI WG TOCUAEOTEPAG, KATOTIV avTidpaong e p-TsCl trapoucia
TTupIdivng (Foster et al. 1967). 2Tn ouvéxela, e KATEUBUVOPEVN OKETUAIWON
TWV eAeUBepwy UdpPoUAiwY oTIG Béoeig C-2° kai C-4" trapoucia Ac,O o¢€
TTUpIdiVN, TTPOKUTITOUV TQ emMBuPNTa QKETUANIWUEVA 6°-O-
ToAOUOAOCOUAQOVUAO-TTapdywya 13a-g, Ta otroia AappdvovTal o€ ammdédoon

TTepiTTou 60%.

OH 1 TsCl OTs <SAc DM SAc
O MNupidivn O C O
Hom B 2 Ac0f AcO L B 100 °C AcOL B
OH |'|up|6ivr] OAc OAc
12a-¢ 13a-¢ 14a-€

B = Bdon, a = @uyivn, B = OupakiAn, y = 5-®Bopooupakiin, d = N*-
Bev{oUhokuToaivn, £ = N8-Bevlouhoadevivn

ZXApa 42

TéNoG, N avTikatdoTaon Tou ToCUAiou Twv evwoewyv 13a-g (ZxAMQ 42)
atmd 10 B€I0aKETUAIO TTpayuaToTTOIEiTOl PE €TTiOpaon KSAc oe diaAutn DMF
otou¢ 100 °C (Hughes and Munkombwe 1985), omdte AapBdvovral ol 3'-
0e0&u-3"-9pB0opo-27,4"-01G-O-aKETUAO-6"-S-aKeTUAO-6 "-B€10-3-D-yAuKOTTUPAVO-
VOUKA£0CiTeG TNG Bupivng (14a), TG oupakiAng (14B), TG 5-@BopooupakiAng
(14y), Tnc N*-BevZoUAokuToaivng (148) kai Tng N°-BeviolAoadevivng (14€), pe
péan atmédoon 72%, uTTO TN HOPYr AEUKWY OTEPEWV.

Ta amoteAéopata NG HEAETNS Twv @aopdTwy *H-NMR Twv TEAIKWV
YAUKOTTUPAVOVOUKAEOQITIKWY avaAoywv l4a-€ @aivovtal oTov Trivaka 5. Ao
TNV €££TAO0N TWV OTTOTEAECUATWY ETTIBERAIOVETAI N UTTAPEN TNG BEI0AKETUAIOU,

TA TTPWTOVIA TOU OTTOIOU Eu@avifouv KopupeEg oTa 2.35, 2.36 kal 2.37 ppm.
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Mivakag 5. AvaAuon @acudtwy *H NMR Twv evidoswy 14a-g

. AAAa
Mpoidv H-1" H-2'- H-4" H-3’ H-5’ H-6'a, 6B .
2ApaTa
8.10 (br s, NH),
4.71 (dtr), 7.12 (s,1H, H-6),
L4a® 5.75 (d), 5.29-5.18 J32=9.1 Hz, 3.85-3.78 | 3.30-3.11 2.37 (s, 3H, SAc),
o
J12=9.5 Hz (m) J34=9.0 Hz, (m) (m) 2.21 & 2.08
Jr3=51.8 Hz (2s, 6H, 30Ac),
1.98 (s, 5-CH3)
8.30 (br s, NH),
4.69 (dtr), 7.30 (d, Js5=8.3 Hz, H-6),
o 5.75 (d), 5.26-5.15 J32=9.0 Hz, 3.27-3.11 5.82 (d, 1H, H-5),
148 3,80 (m)
J1',2'=9.5 Hz (m) Js',4':9.0 Hz, (m) 2,35 (S, 3H, SAC),
Jr3=51.8 Hz 2,19 & 2,07
(2s, 6H, 30Ac)
8,28 (br s, NH),
4.70 (dtr),
7.36 (d, Je5r=5.3 Hz, H-6),
a 5.71 (d), 5.23-5.11 J32=9.2 Hz, 3.29-3.11
14y 3.80 (m) 2.36 (s, 3H, SAc),
J1'2=9.3 Hz (m) J34=9.0 Hz, (m)
2.19&2.08
Jr3=51.5Hz
(2s, 6H, 30Ac)
7.88 (d, Js56=7.2 Hz, H-6),
4.75 (dtr), 7.84-7.48 (m, 6H, Bz,H-
145° 6.03 (d), 5.27-5.17 J32=9.1 Hz, 3.83-3.77 | 3.29-3.11 5),
J1:2=9.4 Hz (m) J3:4=9.0 Hz, (m) (m) 2.35 (s, 3H, SAc),
Jr3=51.8 Hz 2.20& 2.05
(2s, 6H, 30Ac)
9.07 (br s, NH),
5.70-5.61 4.81 (dtr), 8.77&8.19 (2s, 2H, H-2,8),
14€° 5.88 (d), (m, H-27) J32=9.3 Hz, 3.95-3.89 | 3.23-3.11 7.98-7.42 (m, 5H, Bz)
€
J112=9,5Hz | 5.40-5.31 J34=8.9 Hz, (m) (m) 2.35 (s, 3H, SAc),
(m, H-4") Jr3=51.7 Hz 223&1.84
(2s, 6H, 30Ac)
“CDCls

ATTO TIG UWPNAEG TINEG TWV OTABEPWY CUCEUENG J1- 27, Jor 37, KABWG Kal
TWV J3 4 EMREPAIWVETAI OTI Ol OUYKEKPIUEVOI VOUKAEOLiTEG QEpouv Tn L-
aTtreIkovion, OTTwe e€AAAOU TAV avauEVOPEVO. Oa TTPETTEl, OKOMA, VA TOVIOTEI
l4a-¢
XOPAKTNPIOTIKEG KOPUPEG atroppopnong ota 1750 cm? kar 1697 cm™, ol

Ot  oTa  @QAcPATa  UTTEPUOBPOU  TWV  EVWOEWV EMavidovTal

OTTOIEG AVTIOTOIXOUV OTO OKETUAIO Kal Tnv OgloakeTuAo-oudda, avTioToixa.

EvdeikTikd, ota oxnuata 43 kai 44 10U OKOAouBouv, aTtreikovifovtal Ta

pdopata *H-NMR Twv evidoswv 14a Kai 14€, avTioTolxa.
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Q ; 3500(
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C |-
F o I— 3000¢
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ZxAua 44
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6"-S-(2-S-1rup18IVUA0)-6"-0€10-3 - pBOPO-LB-D-YAUKOTTUPAVOVOUKAEOITIKG
avdAoya Tng Oupivng, TG oOupakiAng, Tng 5-@BopooupakiAng, TNG
KUTOOiIVNG Kal TNG adevivng

AauBdavovtag uttéwn Ta ONUAVTIKA €PEUVNTIKA OTTOTEAECOUATA TTOU
€XOUV TTPoavVaQPEPBEI, Kal TO yEYOVOG OTI TO evBIAQEPOV TTPOG TN OUVOEDN VEWY
B€I0VOUKAEOQITIKWV avaAOywV evioXUETAI OAOEVA Kal TTEPICTOTEPO, BewprBnke
evllapépouoa n ouvBeon pia vEag OeIpAg BEI0-PBOPOTTUPAVOVOUKAEOITWY, N
otroia d1a0€Tel pia BeI0TTUPIBUVIAIKY Opdda oTn 6°-8€0n Tou CakXAPOou Kal EXEI
eAeUBepa Ta UBPOLUAI OTIG 2'- KAl 47-B€0€IG TOU CAKYXAPOU.

O1 amapaitnTeg evWOEeIG-KAEIOIQ, O OTToie¢ aTraITouvTal yia TNV
TTOPAOKEU Twv EMOUPNTWY  6°-S-(2-S-TTup1dIvul0)-67-8¢€10-3"-pBopo-LB-D-
YAUKOTTUPAVOVOUKAEOQITIKWYV avaAoywv (doun XX, evwoelg 16a-y,0T,g, ZXAHA
36), OTTWG TTpoavaPEPBNKE Kal @AVNKE Kal aTTd TN PETPOCUVOETIKN TTOPEIQ TOU
oxfuartog 37, givar o1 véol  6°-S-akeTuho-6’-B¢€10-3"-pBopo-B-D-
YAUKOTTUPAVOVOUKAEOCiTEG 14a-& (Zxua 45).

NHCOCHs
SAc Rf\
/
AL M
OAc
140-8

a = Oupivn (R = CH3, R; = OH), B = OupakiAn (R = H, R; = OH),
y = 5-®6opooupakiin (R = F, Ry = OH),
& = N*-BevZoiidokutoaivn (R = H, R; = NHCOCgHs),
£ = N8-BevZoUAoadevivn

ZxAHa 45

‘ETOI, TTPAYMOTOTTIOINONKE ATTOTTPOCTACIO TWV  B-TTIPOCTATEUMEVWV
B€I0VOUKAEOQITIKWYV EVWOEWV 14a-€ TTapousia JEBAVOAIKAG auuwViag Kal oTn
ouvéxela  Belomrupidivuliwon  pe TV emidpaon  2,2-01TTupIdIVUAIKOU
O100uA@Idiou (DTDP) o€ cuoTtnua dioAuTwyY vepd/uebavoAn, oe Bepuokpaaia

dwypariou (Gerland et al. 2008) (oxrua 46).
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| X
SAc N/ S/S
0 1. MeBavoAik aupwyvia ')
AcO B 2. DTDP/MeOH/H,0 HO . B
OAc OH
1l4a-€ 16a-y
_ - <
QO
SR
_ S OQ\
@QJ
(0]
HO%B
OH
- 15a-y 2

B = Bdaon, a = Quuivn, B = OupakiAn, y = 5-®Bopooupakiin,
& = N*-BevloiAokuToaivn, € = N8-BeviolAoadevivn, Ac = AKETUAIO

=
- ~ | = 2-Bg10-TTUPIBIVUAOUGDQ

s N
ZxAua 46

O1 avrnidpdoeig ohokAnpwvovtal o€ 20 h kal Ta €mBuuntd 6°-S-(2-S-
TTUPIOIVUAO)-6"-0€10-3"-pB0p0-B-D-YAUKOTTUPAVOVOUKAEOQITIKG  avaAoya Tng
Bupivng 16a, Tng oupakiAng 16B kal TG 5-¢pBopooupakiAng 16y AauBdavovral
O€ a1modO0EIg PNeEYaAUTEPEG ToUu 65%. O1 TTpooTTadBeIeg yia ammoudvwon Twv
TTAPWG ATTOTTPOCTATEUNEVWY VOUKAEOQITWY 0dNyouv OTO OXNUATIOUO Twv
AVTIOTOIXWV  CUPUETPIKWY  OICOUAQIBiwV  15a-y, Ta oOToia  PeETG aTrd
BeiotrupIdivuliwon, TTapoucia DTDP o peBavoAn, pETATPETTOVTAI TTPOG TA
@Oopiwpéva  BeloTTUpIOIVUANIKG  VOUKAeOQITIKG  avaAoya  16a-y. Ta
ATTOTTPOCTATEUNEVA  TTpoIOVTa Twv  6°-S-akeTuAo-6"-0€10-3"-pBopo-LB-D-
yAukotrupavovoukAeolitiv TG N*-BevZolAokuTooivne (148) kai Tng N°-
BevZoUAoadevivng (14g), dev ammouyovwOnkav e avrioTtoixn diadikaoia, Adyw
TOU OTI ammd TNV KATEPYAOia Twv avTIOPACEWV TIPOEKUYAV TTPoIGvVTa
ATTOIKOdOUNONG.

H avaykn va erepaoTei autr) n SuokoAia odrlynoe 010 OXEDIOONO Miag
EVOANOGKTIKAG OUVOETIKNG Tropeiag, TETOlIOG WOTeE Ol BelovoukAeoliTeg va
TTapdyovTal atmod €va KATAAANAQ TTPOCTATEUPEVO OaKkXapo (dounp XXB), T0
otroio @épel pia d1BgioTTUPIBIVUAOUGda oTnv 6°-8€on. H evaAAaKTIKA auTh)

PETPOCUVOETIKN TTOPEIQ ATTEIKOVICETAI OTO TTAPOKATW OXAHA (ZXAHa 47).

-52-

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 10:28:13 EEST - 3.145.62.240



ArmroreAéouara-2 xoAiaoudc

SR SR
0] 0]
R,O F B — R,0 =
ORl ORl ORl
XX XXB \

B = Bdon
R
R = Ac A 2-8¢i0-TTupIdIvUAOuada SRzo o
R;=AcfH, R,=THP,R3=HA Ts,Ry=H A THP i\
/ oo
HO R3O0
HO © D — ° R,0O ©
@) O
O~CMe, O~CMe,
ZxAua 47

2UVETTWG, TO TIPWTO OTAdIO TNG OeUTEPNG OUVOETIKAG dl1adikaoiag
TTepINaPBAVE TNV EKAEKTIKN TTPOCTOCIO TOU EAEUBEpPOU UdPOEUAIOU OTN 67-B€0N
TOU OOKXApPOou ™G 3-0e0¢u-3-pBopo-1,2-O-100TTPOTTUAIDEVO-A-D-
yAuko@oupavolng (2). Zuykekpigéva, Katepyaoia Tng évwong 2 pe p-TsCl oe
TTupIdivn, o¢ Bepuokpacia Odwpatiou (Foster et al. 1967) odnyei oTO
TTapdywyo 17, 1o otroio Aapdveral e ammédoon 74% uTrd Tn HOPPr) AXPWHOU

ehaiou (Zxnua 48).

"o o TsCl | %5 © DHP/TsOH | $Rpo o
o Mupidivn S CHJ.Cl, 5
O~cm O~CMe O~CMe
2 Me: 17 2 18 2
ZxAHa 48

21n ouvéxela, pe emidpaon Tou 3,4-01udpo-2H-TTUpaviou (DHP) eTTi TNG
évwong 17 kal 17-TOAOUOAOCOUAQOVIKOU 0&€og (p-TSOH) wg kataAutn o€
Gvudpo CH,Cl, (Lakanen et al. 1995) otoug 0 °C, AauBdveral 10 TTARPWS
TTPOOTATEUMEVO TTapdywyo 18 (ZxAua 48), o€ apkeTd KaAr ammédoon (78%).

To emdéuevo PBriua yia TN ouvBeon Tou KATAAANAou Bgl00aKXGpoU,
TepINauBavel TNV avTIKOTAOTOON TOU TOOUAEoTépa oTov AvBpaka C-6 Tou
TTpoIdvTog 18 atrd pia BcloakeTuAopdda. ‘ETol, N elcaywyr Tou BeIoakeTUAiIoU

oTov dvBpaka C-6 Tou avaAdyou 18 TTpayuaToTIoIEiTal, OTAV N €VWON QUTH
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katepyaletal pye KSAc oe OiaAutn DMF otoug 100 °C (Hughes and
Munkombwe 1985). To kaBapd OecloakeTUMIWPEVO TTapdywyo, 3-0e0&u-3-
@B0p0-1,2-O-100TTPOTTUANIOEVO-5-O-TETPAUdPOTTUPAVUAO-6-S-aKETUAO-6-0€10-

a-D-yAukogoupavoln (19) (ZxApa 49), atTogovwveTal EUKOAA Kal AapBaveral

o€ atrdédoon 76%.

Rpo”\ KSACDME__ A§Pipo”\ O
o 100 °C o
O\(‘:Mez O\(\:MEZ
18 19
ZxAMa 49

AkolouBei udpbAuon Tng évwong 19 péow KaTtepyaoiag TnNG ME UDATIKO
O1dAupa 90% TFA vyia 20 Aerrtd (Tsuda et al. 1996), evw oTn Ouvéxela
TTpayuaTOTTOIEITAI aKETUAIWON TTapouadia Ac,O og TTupidivr, OTTOTE TTPOKUTTTEI
TO O€I0aKeETUAIWPEVO TaKYapo, 1,2,4-1piIG-O-akeTuAo-3-0€0Eu-3-pBop0o-6-S-

OKETUAO-6-B¢€10-D-yAukoTtTupavoln (20), o€ armddoon 70% (Zxnua 50).

i F
o 2. Ac,O/Tupidivn OAS-OAc
O\CMGZ
19 20

IxAHA 50

To emoupevo Pripa G ouvleTIKAG dladikaoiag, TTou odnyei OTo
KATAAANAO O€10TTUpPISIVUAIWPEVO OAKXOPO, TTEPIAGUBAVEI TV ATTOTTPOCTACIA
NG évwong 20 pe peBavoAikn appwvia, Bgiotrupidivuliwon Trapoucia DTDP
oe MeBavOAn/vepd (Gerland et al. 2008) kal oTn OuvéxeEla aKETUAIwOnN,
TTapoucia Ac,O oe TTupidivn, ye atmotéAeopa N Aqwn ¢ évwong 1,2,4-1pig-
O-akeTUAO-3-0€0&U-3-9B0pP0-6-S-(2-S-TTUpIdIVUAD)-6-B€10-D-yAuKOoTTUPAVOLNG
(21) (ZxAua 51). To véo Tpoidv 21 OloBETEl TA XOPAKTNPIOTIKA TTOU
ammaToUvTal WOTE VA XPNOIMOTToINBEl wg TTpddpoun €vwaon yia Tn ouveeon
TWV ETMOUPNTWV VOUKAEOZITWV. ATIO TN pEAETN Tou @douatog *H-NMR Tng

OUVYKEKPIPEVNG évwong emIREPaIWVETAI N UTTAPEN TNG BeloTTupIdIVUAOPAGDAG,
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atro TNV eQAvion TnG OITTANG KOpUuPAG oTa 8.41 ppm, n OTToid AVTIOTOIXEI OTO
TTPWTOVIO H-6, Twv TTOANATTAWY KOpuPwy oTa 7.83-7.58 ppm (TTpwTtovia H-4

kal H-5), kaBuwg kal Tou TTpwToviou H-3 ata 7.29-7.12 ppm.

| X
SAc N/ S/S
M 1. MeBavoAiki appwvia 0
AcO AcO
F 2. DTDP/MeQOH/H,O F
OAY OAc OAG OAc
20 21

ZxApa 51

MNa 1N ouvBeon Twv VoukAeolITwv 16a-y, oT Kol { akoAouBouv

avTidpaoelg YAUKOCUAiwong NG évwong 21 Pe TIG QVTIOTOIXEG ACWTOUXEG
Baoeig. EidIKOTEPQ, TTpayuaToTroiEiTal N ouleuén TG 1,2,4-1p16-O-aKeETUAO-3-
0€0&u-3-pB0p0-6-S-(2-S-rupIdIVUAD)-6-B€10-D-yAUKOTTUPAVOLNG (22),
KaBOPIOTIKG OTAdIO TNG OUVOETIKAG O1adIKAciag, ME TIG QVTIOTOIXEG
oINUAIwpéveg Baoelg, TTapoucia kataAutn (MesSiIOSO,CF; 1 SnCly) kai o€
O1aAUTn CH3CN (ZxAua 52). Zuykekpiyéva, n ouleuén Tou BeloTTUPIBIVUAIKOU
oakydpou 21 pe TIC olAUAIwpéveg Baoelg, Bupivn kai NP-BevZolAoadevivn,
AauBaver xwpa Trapoucia Ttou SnCly (Vorbruggen and Hofle 1981), wg
KATaAUTN, otréTte TTapdyovtal Ta €mOuuntd mpoidévra 1-(2°,4°-816-O-akeTUAO-
6"-S-(2-S-1rup1dIVUA0)-6"-B€10-3"-0€0EU-3 " -pBOoPO-L-D-YAUKOTTUPAVOLUAO) BuUi-
vn (22a) kal 9-(2°,4-81G-O-akeTUANO-6"-S-(2-S-TTUpIBIVUAOD)-6"-B¢€10-3"-0€0gU-3 -
pBopo-B-D-yAukotrupavoluho)-N°-Bevioiloadevivn (22¢€), oe amddoon 64%,
UTTO TN MOPPA AEUKWYV a@PWOWYV OTEPEWV.
Me tnv idla TTEIpapaTIKr d1adikaoia TTPOKUTITOUV Kal Ol BEI0VOUKAEOLITEG TNG
OUPOKIANG 22B, TN 5-pBopooupakidng 22y kai Tng N*-BevlolAokuTtoaivng
228, petd atmd TN oUleuén Twv avTioTolXwVv OCIAUAIWUEVWY BACEwV HE TO
odkyxapo 21, rapouadia Tou Me3SIOSO,CF; wg kataAutn o€ diaAutn CH3CN.
O1 véor BeloTupidIVUAIKOI vOukAeoliteg 22B-8 Aaupdavovtal o€ atmmodooelg
MeTagU 60-70%.
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N/ s/s ZINUAIwpEVN N/ S/S MeBavoAikn N/ S/S
o Bdon o) appwvia o)
AcO OAc MesSIOSOCF, A% B HO'C B
OAC A SnCl, OAc OH
21 CH,CN 22q-¢ 16a-y,01,g

B = Bdon, a = Qupivn, B = Oupakiln, y = 5-®Bopooupaxiin, & = N*-BevioUAoKuTogivn,
€= NG—BEVCOU)\oaﬁsvivn, ot = Kutogivn, ¢ = Adevivn

ZXAMa 52

To TteAeutaio BAMa TG OUVBETIKAG TTOpEiag  TTEPIANQUPBAvEl TNV
ATTOKETUAIWON  Twv  B€IOTTUPIBIVUAIKWY  VOUKAEO(ITwWY  22a-g, TTapouadia
MEBAVOAIKNG aupwviag, e atroTéAeopa TN AQWn Twv TEAIKWV 6°-S-(2-S-
TTUPIOIVUAO)-6"-0€10-3"-pB0p0-B-D-YAUKOTTUPAVOVOUKAEOITIKWY aVaAOYywV TNG
Bupivng 16a, TnG oupakiAng 16B, TG 5-¢pBopooupakiAng 16y, TNG KuTooivng
1607, KaI TNG adevivng 164 (Zxua 52).

Ta amoTeAdéopaTa oTré TIG HEAETEC TWV QATPETWY *H-NMR 1wV TEAIKWV
6"-S-(2-S-1rup1dIvUA0)-6"-B€10-3 - B0 PO-L-D-YAUKOTTUPAVOVOUKAEOITIKWV ava-
Aoywv 16a-y,01,{ TTapoucialovial OoTov Trivaka 6. Ao Tnv €gétaon Twv
armoTeAeOPATWY €MIRERAIOVETAI N UTTAPEN TNG BO€I0TTUPIBIVUAIKAG opddag, Ta
TTPpwTOVIa TNG oTroiag cuvTtovifovtal petagu 8.40 kair 7.10 ppm. EmimAéoy,
TTOPATNPEITAI ATTOUCIA TWV KOPUPWV TWV £€1 TTPWTOVIWV Twv UPEBUAIWV Twv
OKETUAOUABWYV, YEYOVOG TO OTTOIO ATTOOEIKVUEI TNV ETTITUXI ATTOTTPOCTACIA TWV

udpogUAiwv oTIG 2°- Kal 4°-6¢0¢Ig TOU oaKxAapou.
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ArroreAéouara-2 xoAlaouodc

Mivakag 6. AvaAuon gaopdrwy *H NMR Twv eviyoewv 16a-y,0T,g

Mpoidév H-1" H-3° H-2° H-6a’ H-4° H-6B" H-5’ AAM\a cAuara
8.09 (br s, NH), 8.41 (d, H-6, TTupidivn),
a 5.40 (d), 4.29 (dtr), J3-»=8.5 Hz, 3.92-3.79 3.44-3.35 2.98-2.89 ]
16a 3.56-3.45 (m) 7.83-7.58 (M, H-4 kan H-5, Trupidivn),
J172=9.4 Hz J34=8.4 Hz, Jr3=51.3 Hz (m) (m) (m)
7.29-7.12 (m, H-3, Tup1divn),1.97 (s, 5-CHs)
8.53 (br s, NH), 8.32 (d, H-6, TTupidivn),
1667 5.46 (d), 4.29 (dtr), J3-2=8.7 Hz, 3.83-3.77 | 3.64-3.60 3.52 3.42-3.39 3.01-2.96 7.76-7.73 (m, H-4 ka1 H-5, Trupidivn),
J1°2=9.4 Hz J34=8.6 Hz, Jg3=52.3 Hz (m) (m) (m) (m) (m) 7.66 (m, H-3, TTupIdivn),
7.57 (d, Je5=8.1 Hz, H-6), 5.68 (d, H-5)
8.34-8.32 (m, H-6, Trupidivn), 8.28 (br s,
a 5.44 (d), 4.28 (dtr), J3-2=8.7 Hz, 3.82-3.76 | 3.64-3.61 | 3.56-3.51 3.43-3.39 3.01-2.96
16y NH), 7.83-7.78 (m, H-4 ka1 H-5, Trupidivn),
J172=9.0 Hz J34=8.6 Hz, Jr3=52.3 Hz (m) (m) (m) (m) (m) .
7.17-7.13 (m, H-3, TTUpIdivn)
8.23 (m, H-6, TTupidivn),
o 5.52 (d), 4.22 (dtr), J3-2=9.0 Hz, 3.73-3.66 3.34-3.30 2.92-2.87 7.78-7.69 (m, H-4 ka1 H-5, Trupidivn),
1601 3.53-3.42 (m)
J1'2=9.4 Hz J34=8.9 Hz, Jr3=52.5 Hz (m) (m) (m) 7.51 (d, H-5), 7.46 (d, Je5=7,3 Hz, H-6)
7.08-7.03 (m, H-3, TupIdivn)
8.58 ka1 8.35 (2s, H-2,8)
167° 5.88 (d), 4.01 (dtr), J3-2>=8.7 Hz, 3.79-3.67 | 3.59-3.53 | 3.51-3.47 3.42-3.37 2.92-2.81 8.33-8.25 (m, H-6, TTupidivn),
J172=9.1 Hz J3-4=8.6 Hz, Jr3=52.3 Hz (m) (m) (m) (m) (m) 7.63-7.18 (m, H-4, H-5, H-3, TTupIdivn),
6.96 (br s, NHy)
CDs0D
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Oa Tmpétrel va TovioTel OTI N OIa0eCIUOTNTA TOU OEI0AKETUAIWUEVOU
OaKXApou, 1,2,4-1p1g-O-aKeTUAO-3-0€0gU-3-0O0PO0-6-S-aKkETUNO-6-B€10-D-
yAukottupavaln (20), atroTéAece TO Evauoua yia TNV eUPECN Hiag véag Kal TTio
OUVTONNG OUVBETIKNG 0dou TTou Ba odnyei 0Tn ouvBeon Twv VEWV @Bopo-
BeI0VOUKAEOQITIKWV avaAdywv NG 5-1wdooupakiAng 14n, 6eo@uAAivng 140, 6-
xAwpoTroupivng 141 Kal 6-pyepkaTToTToupivnG 14K, KABwg Kal Twv non
ouvTeBeInévwy BelovoukAeoldiTwy 14a-g, TrepIAapBdvovTag éva Kai Jovo BAua,
TN OUCEUEH TOU VEOOUVTIBEUEVOU OOKXAPOU WE TIG QVTIOTOIXEG ETEPOKUKAIKEG
Baoeig.

2UVETTWG, N oUCeugn Tou PBopIWPEVOU BEIOAKETUNIWPEVOU TTPOBPOUOU
oakydpou 20, TTou atroTeAEl Kal TO KABOPIOTIKO Bria TNG OUVBETIKAG TTopEiag,
ME TIG aVTIOTOIXEG OIAUNIWMEVES BACEIG, TTPAYUATOTTOIEITAI TTAPOUCIA KATAAUTN
(o¢€og Lewis, Me3SIOSO,CF3; 1 SnCly) kai o€ diaAutn CH3CN (Zxnua 53).
Eidikétepa, n  ouleue¢n TG 1,2,4-1p1G-O-akeTUNO-3-0€0EU-3-pB0P0-6-S-
QKETUAO-6-B€10-D-yAukoTTUpavolns (20) pe TiIc alAuMiwuéveg Baoeig, Bupivn kai
NC-BevZolAoadevivn, TpayuaToTrolEiTal Trapouaia Tou SnCl, (Vorbruggen and
Hofle 1981) wg kataAuTtn, omméte TTApAyovTal Ta TTIOUUNTA TEAIKA TTPOIOVTa 1-
(27,4"-O-akeTUAO-6"-S-aKETUAO-6"-B¢€10-3"-0€0EU-3 -pBOoPO-B-D-yAUKOTTUPAVO-
CuAo)Bupivn (14a) kai 9-(2°,4°-O-akeTUAO-6"-S-akeTUANO-6"-0€10-3 -0€0&U-3 -
pBopo-B-D-yAukotupavoluho)-N°-Bevioiloadevivn (14€), oe amrodoaon 77%.

@]
SAc
o |l /'E
AcO F N o
OAc
1l4a
Z NHCOCgHs
: SAc
. 7) N N
a = Oupivn ACO o </ | g
£ = N8-BevZolAoadevivn F NN
OAc
14¢
ZxAHa 53
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AkolouBwvTtag Tnv idla  TTElpapaTiK  dladikaoia  TTPOKUTITOUV  Kal Ol
BelovoukAeoliTeG TNG oupakiAng 14, Tng 5-gpBopooupakidng 14y, tng N*-
BevZoUAokuToaoivng 148, TnNG 5-1wdooupakiAng 14n, Tng Beo@uAAivng 140 Kkai
NG 6-xAwpoTtroupivng 141, Zuykekpiyéva, n oOuleuén Twv AVTIOTOIXWV
OINVAIwpéEVWY Bdoewv pe 170 odkxapo 20 AapBdvel Xxwpa TTapoudia Tou
Me3SIOSO,CF3 wg kataAutn o€ d1aAuTn CH3CN. Ta B0g1ovOuKAEOQITIKG
TTapdywya 148-8 kai 14n-1 (ZxApa 54) AapBdavovtal oe ammodooeig YeTagu 65-

75%.
R1
S ZIAUNIwPEVN SAc R ﬁN
0 TTUPIMISIVN (o)
Acom OAc  MesSiOSO,CFg ACO% N/go
OAc CH4CN OAc
20 148-5,n
SAc ZIANUAIWpPEVN
o) Be0@UAAIvVN fe) </ \|¢
AcO OAC Me3S|0502CF3
OAc CH4CN
20
Cl
SAC ZINVAIwpPEVN SAC N SN
o) 6-xAwpoTToupivn o) </ | )N
AcO OAc  MesSIOSO,CF, AcO NN
OAc CH3CN OAc
20 14

B = OupakiAn (R = H, Ry = OH), y = 5-®Bopooupakiin (R = F, R; = OH),
5 = N*-BevZoiAokuTtooivn (R = H, R; = NHCOCgHs), n = 5-lwdooupakiin (R = I, Ry = OH),
0 = @eo@uAAivn, 1 = 6-xAwpoTToupivn

ZxAua 54

Eivar  agloonueiwto o611 n  mpoomdBeia  ouleuéng TG 6-
MEPKATITOTTOUPIVNG ME TNV BgloakeTUNIWPEVN YAUKoTTUPpavVOln 20, dev odnyei
OTO ETMBUUNTO BEIOVOUKAEOQITIKO TTapAdywyo. To yeyovog autd odriynoe oTo
OXeOIOOUO Miag eVOAAOKTIKNG TTPOCEYYIONG, TTOU Ba €ixe wg atmmoTéAeopa TNV
TTOPAOKEUR TOU O€IOVOUKAEOJITIKOU avaAdyou TnG 6-UEPKATITOTTOUPIVNG.
2UYKEKPIYEVQ, N KATEPYAOia Tou BeloTTapaywyou TnG 6-xAwpoTtroupivng 141, n
otroia TrpaypaToTrolital pe KSAc o€ diaAiTn DMF oToug 100 °C (Hughes and
Munkombwe 1985), odnyei oTn Afjyn ToU £MOUPNTOU VOUKAEOCiTh 14K (ZXAHO

55). O evOANOKTIKOG QUTOG TPOTTOG TTOPACKEUNG TOU avaAdyou 14K atmd To
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avahoyo 141, o0dnynoe otnv  ouvBeon evdg  akOun  TeAeuTaiou
BeloakeTuNIwpPéVOU avaldyou, autol Tng utroavlivng, atmd 1o idlo avdAoyo
NG 6-xAwpotroupivng. EIdIkOTEPQ, pe emmidpacn diaAupaTog 85% PupPNnKIKOU
o¢éog (HCOOH) oe peBavoAn (Wang et al. 2007) emi tng évwong 14,
AauBaveral n 1-(2°,4"-O-akeTUNO-6"-S-aKeTUAO-6"-B¢€10-3-0€0gU-3 -pBopO-L-D-
yAukoTtrupa-voluAo)utrogavBivn (14A) (Zxpa 55).

SH
SAc N Sy
o (L
Cl s AC,DN\F F NT >N
0 oC OAc
10 14k
OAc 8

0
5%
14 °HCopy SAc N

o <, | NH

AcO /)

F N™ °N

OAc
14A

I = 6-xAwpoTToupivn, K = 6-PJEPKATITOTTOUPIVN,
A = utmo&aveivn

ZxAMa 55

Ta @aopara *H-NMR Twv eviyoewv 14a-g€ avaAUovial oTov Trivaka 5
TTOU TTPONYABNKE KATA TNV TTEPIYPAPA TNG TTPWTNG OUVOETIKAG dIadIKaoiag.
QoT600, Ta Pdopara *H-NMR Twv evidoewv 14n-1 QaivovTal oTa TTapaKATw
OXAMOTA, avTioToixa. ATO Tn PEAETN Tou @dopaTtos *H-NMR Tng évwong 14n,
TO OTIOI0 QTTEIKOVICETAlI OTO OXNUA 56, TTPOKUTITEl OTI N JITTAN KOPUPK) TTOU
eMavieTal ota 5.72 ppm, avTioToixei 010 TTPpwTéVIO H-1" Tou dAKTUAIOU TOU
oakyx@pou pe oTabepd ouleugng Ji-2- = 9.3 Hz, evw n TTOAAATTAR KOpU@r| TTOU
egeavicetar ota 5.26-5.19 ppm avTioToixei ota mpwtovia H-2° kar H-4°.
XapaKTNEIOTIKA €ival N KOPUP TTOU avagépeTal oTo TTPpwWToOvIo H-37, n otroia
eMoavieTal oTa 4.72 ppm wg JITTAA-TPITTAWYV PE OTABEPEG oUCeuEng Jo 3- = 9.0
Hz, Js34 = 8.9 Hz ko J3r = 51.7 Hz. Téhog, Ta OUO OAuOTA TTOU
TTapoucialovTal wg OUO TTOAAATTAEG KOPUYES yUupw oTa 3.78 ppm kai 3.34-
3.11 ppm avagépovrial ota TpwTtovia H-5" kar H-6" avrioTtoixa, TOU
udaTAVOPAKIKOU BAKTUAIOU. XOPAKTNPIOTIKO €ival TO CHHA TWV TTPWTOVIWV TOU
MeEBUAiou TNG BelakeTUAOPADBAG, TO OTTOIO TTapoUaIAdeTal oTa 2.39 ppm, KaBwg

Kal T0 OAUATA TwV TTPWTOVIWV Twv PEBUAiwV Twv dU0 akeTuAouddwy, Ta
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otroia gu@avifovral ota 2.22 kal 2.10 ppm. XapoKTnpIioTIKA €ival Kal Ta
OfuaTa TToU avTioTolXoUv oTa TTpwTOVIa TNG Bdong (8.38, br s, NH kai 7.29, s,
H-6).

(0]
SAc |
NH L
Q | N/& i
ACOF (o) —5000(
OAc
14n

ppm (1)

ZxAua 56

Ooov agopd oT1o @dopa *H-NMR Tng évwong 146 (IxAua 57),
dlammoTwveTal 611 N TTOAAATTAR KOpu@r TTou eugavifetal ota 5.74-5.68 ppm,
QvTIOTOIXEI OTO TTPWTOVIO H-2° TOou daKTUAiOU TOU COKXGPOUu Kal n OITTANR
Kopu®n Tou ep@avifetal ota 5.57 ppm avtioToixei oto TTPpWTOVIO H-1" e
otabepd ouleuing Ji>r = 9.5 Hz. Mia emmAéov TTOANATIA  KOpUYn
TTapouciddetal ota 5.32-5.26 ppm Kal avTIOTOIXEI OTO TTPWTOVIO H-4", v n
Kopu®r OITTAN-TPITTAWY, n oToia eu@avifetal ota 4.73 ppm Pe OTOBEPES
ouleuéng Jo 30 = 8.8, J34- = 8.0 Hz ka1 J3 g = 51.3, ava@épeTal 0TO TTPWTOVIO
H-3. AkoAouBouv Ta oOApata Twv TpwToviwv H-6" kai H-5" ToOU
udaTavepakikoU OakKTUAioOU wg TTOAAATTAEG Kopuég oTa 3.63-3.33 ppm Kal
3.08-2.91 ppm, avrtioToixa. T€AOG, TTapousIAdeTal TO OARUA TWV TTPWTOVIWY TNG
BelakeTuNOPAdAG oTa 2.39 ppm, KABWGS Kal Ta CAPATA TWV TTPWTOVIWV TWV

QU0 aKeETUAOPAdWY, Ta oTroia eu@avifovral ota 2.24 kai 2.04 ppm.
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Téhog, amrd TN pEAETN Tou pdopaTog *H-NMR Tng évwong 141, To oTroio
armeikovifetal 010 OoXNUa 58, ekT6¢ amd Tn dITTAR Kopuer ota 5.86 ppm pe
oT1abepd ouleuéng Ji-o- = 9.5 Hz kai TI¢ TTOAATTAEC KOpuPéG oTa 5.76-5.70
ppm kai 5.40-5.34 ppm ToU avagépovral oTa TTPpwTévia H-2° kair H-47,
avTtioTolxa, dlakpiveTal TTITTAEOV pia Kopu@r OITTAR-TPITTAWY oTa 4.82 ppm ME
oT1aBepéc ouleuing Jo 3 = Jz g = 9.0 Hz kai J3 ¢ = 51.6 Hz, n otroia
ava@épeTal oTo TPWTOVIO H-3°. 2Tn ouvéxela, ep@avidovral Ta OAPATA TwV
TTpwToviwv H-5" kai H-6" Tou udaTavlpakikou OAKTUAIOU WG TTOANATTAEG
Kopupég ota 3.93-3.90 ppm kai 3.32-3.15 ppm, avrioToixa. TéAog,
TTOPOUCIAZETaI TO OAMUA TWV TTPWTOViwV TNG BelakeTUAoudGdag ota 2.36 ppm,
KaBw¢ Kal Ta OAuata Twv TTpwToviwv Twv duo akeTuAopddwy, Ta oTroia
eMoavifovtal oTa 2.24 kai 1.87 ppm.

E¢etaoviag Ta @dopara *H-NMR Twv evidoswv 14K,A, TPOKUTITEl &TI
01 BITTAEG KOPUYES TTOU eu@avidovTal ota 5.38 ppm kail 5.77 ppm avTioToIXoUvV
oTa TPWTOVIA H-1" Twv OOKTUAIWY TWV COKXAPpWY TwV avaAoywv 14k kal 14A
ME 0TaBePA 0UCeuenG Ji- 2 = 9.9 Hz kai Ji- 2 = 9.4 Hz, avrtioToixa. NoAAATTAEG
KOpUQYEG TTapoucidlovtal ota 4.86-4.75 ppm kai 5.43-5.28 ppm, oI OTT0iEg
avTioToixouv ota TpwTtovia H-2° kair H-4°, yia k&Be avdAoyo avTioToixa.
XapaKTNPIOTIKEG €ival OI KOPUPES TTOU ava@EpovTal oTa TTpwTovia H-37, ol
oTroieg epavifovtal ota 4.80 ppm w¢ SITTAEG-TPITTAWYV UE OTABEPES oUleuEnGg
J2 3 = 9.1 Hz, J3'4- = 9.0 Hz ka1 J3 = 51.7 Hz yia Tnv évwon 14K kal Jp 3 =
9.1 Hz, J3'4- = 9.0 Hz ka1 J3 ¢ = 51.8 Hz yia Tnv évwon 14A. TéAog, Ta duUo
OfuaTa TTou TTapoucidalovtal wg dU0 TTOAAATTAEG KOPUPEG, OTO GAoua TNG
évwong 14k, ota 3.93 ppm kal 3.34-3.19 ppm ava@épovtal oTa TTPpwTovia H-
5" kal H-6" avTioToixa, Tou udaTavlpakikoUu OAKTUAIOU, VW Ol BUO TTOANATTAEG
KOPUQYEG TTOU gu@avidovTtal oTo @aocua NG évwong 14A, ota 3.92-3.84 ppm
kKal 3.33-3.17 ppm avagépovtal ota TpwTévia H-5" kai H-6", avrtioToixa.
XapaKTNPIOTIKA €ival Ta OAPATA TwV TTPWTOViwV Twv BelakeTUAONGdwWY, Ta
oTToia TTapouacialovtal ota 2.37 ppm Kai yia TiIg dUo evwoelg 14k,A, kabwg Kal
TA ONPATA TWV TTPWTOVIWV TwV AKETUAOPAdWYV, T OTToia gu@aviovTal oTa
2.24 ka1 1.93 ppm yia Tnv évwon 14k kai ota 2.30 kai 1.94 ppm yia TV évwon
14A.
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AVTIIK] KOl aQVTIKAPKIVIKE dpdon Twv @OopIwWNEVWY 6°-S-aKETUAO- Kal 6°-
S-(2-S-1rupi181vUA0)-6"-0£10-3"-B0p0- B-D-YAUKOTTUPAVOVOUKAEOITIKWV

avaAoywv

MeTd Tnv emTuxnuévn ouveBEeTIKr dl1adIKACIa TwV VEWV QPBOPIWPEVWV
BeloTTUpavovoUuKAeoITwyY, BewpABNKE OKOTTIUN N MEAETN TNG PBIOAOYIKAG
OpACTIKOTNTAG TWV VEOCUVTIBEUEVWV EVWOOEWY, AVTIIKNAG KOl QVTIKAPKIVIKAG. Ta
TTEIpApaTa TTpayuarotroifdnkav oto BéAyio, oto EpyaotApio loAoyiag kai
XnueloBepatreiag Tou Rega Institute for Medical Research.

Toéoo 1o veoouvTiBépeva BeloTTUPpavOVOUKAEO(ITG avdAoya 14a-g Kal
14n-A, 600 kai o1 véol BeloTTupIdIVUAIKOI VOUKAeOLiTeEG 16a-y,0T,{, JEAETAONKAV
wg TIPOG TNV avtikrl Toug Opdon €vavii DNA  kai RNA 1wy,
oupTtrepIAauBavopévwy Tou 10U attAou éptrnta TUTTou 1 (Herpes Simplex
Virus, HSV-1, otéAexog KOS) kai Tuttou 2 (HSV-2, o1éAexog G), Tou 10U NG
otouatindag (VSV), Tou 100 gpmrnlwoTrpa (VZV) Kal Tou KUTTapOuEYaAoiou
(HCMV) oe kaANi€pyeieg avBpwtmivwy T-Aepd@okuTTdpwy Kuttdpwy (CEM).
AKOUN, Ba TrpéTTel va ava@epBei 0TI padi pe Ta TeEAIKA TTpoidvTa, £6ETAOTNKAV
Kal Ta evoidueca uopia 12a-¢ Kabwg Kal Ta CUMMETPIKA BIcOUAQidIa 15a-y.

Ta amoteAéopaTa TTOU TTPOEKUWAV WG TTPOG TNV avTIKY dpdon Kal TIG
KUTTOPOOTATIKEG 1I010TNTEC TWV €geTAlOMEVWY Popiwv €vavTl Tou HSV-1 Kkai
HSV-2 oe kaANEpyeieg avBpwtmivwy T-Aep@okuttdpwy Kuttdpwyv (CEM),
QTTEIKOVICOVTAI OTOUG TTIVOKEG 7, 8 Kai 9.

OT1wg @aivetal amd Toug TTAPOKATW TTIVOKEG, Ol VEEG EVWOEIG OEV
TTaPOUCIACTNKAV IKaVEG va avaoTeiAouv Tnv KuTTapotraBoyéveia Tou HSV-1
kal HSV-2 ota CEM kuttapa. Or Tipég ECsp (UM) kupaivovtal >10 UM yia 10
TTpoidév 16B, 50-100 pM yia 10 TTPOoIdv 16y kKai >100 UM yia Ta utTOAOITTA

TTPOIOVTA.
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Mivakag 7. Avtiki dpdon Evavt Twv 1V HSV-1 kal HSV-2 kal KUTTapOOTATIKNA

IKavOTATA TWV EVWOEWY 14a-g,1

ECso (UM)

CCso (UM)

Mpoiodv
HSV-1

HSV-2

O

SAc
o\kaH
AcO PN >250

F N O
OAc

1l4a

>250

>250

O

SAc
N
AcO QL AL >250

F N O
OAc

148

2250

>250

0
SAc F

A
>250
AcO F N/go

OAc
14y

118+ 84

>250

NHBz
SAc

ﬁN
O >250
ACOMN)%

OAc
148

>250

>250

SAc

OAc
14e

2250

>250

Cl
SAc

250

OAc
141

>50

108 +2.1

ECso = Zuykévipwon IKavy va TIPpOCTaTEUE!

KuTTapoTraBoyévelag Tou HSV katd 50 %

Ta KUtTopa CEM  évavr 1ng

CCso = ZUYKEVTPWON IKAVI VA MEIWOEI TN BIWCINOTNTA TwV KUTTApwyv CEM katd 50 %
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Mivakag 8. AvtikA dpdon Evavt Twy 1wV HSV-1 kal HSV-2 Twv evwoswy 16a-y,0T,

ECso (UM)
Mpoidv
HSV-1 HSV-2
® i
N \kaH
HOMN*O 71+42 32+14
OH
16a
® i
N s ] ﬁNH
Ho” o) " ’go >10 >10
OH
168
® i
N F\fJ\NH
Hom,\lko >50 >50
OH
16y
| X NH,
NG EgN
HOMN /go >250 2250
OH
1601
Vs T Q (NfN
HO%N P >250 2250
F N
OH
163
ECso = Zuykévipwon IKavp va TpooTaTevel Ta KUTTapa CEM  évavr

KuTTapoTraBoyéveiag Tou HSV katd 50 %
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Mivakag 9. Avtiki dpdaon £vavt Twy 1Wv HSV-1 kal HSV-2 kal KUTTApOCTATIKN
IKAVOTNTA TWV EVWOoEwWV 12a-§ kal 15a-y

ECso (M) ECso (UM)
Mpoiodv
HSV-1  HSV-2 HSV-1  HSV-2
)
OH NH,
NH OH
oL & B
HO NS0 >100 >100 HO LN >100  >100
OH F N0
OH
12a 1207
o 9 NH;
H
o kaH OH N SN
HOZ N/&O >100 >100 HOwN J 20 >20
F
OH OH N
128 128
- 5 -
9 ——s
OH F NH
[ NH ol Iy
Ho% A >100 >100 HO NS0 >50 >50
E N @] OH
OH
- -2
12y 15a
NHBz i o
OH . ﬁ” —+—s . kaH
HO” N/Ko >100 >100 HO N/go >250 >250
OH OH
- -2
128 158
NHBz i o ]
OH - s F
o </N | ~N ol "
HOMN @ >20 >20 HOMN)% >250  >250
OH OH
- -2
12¢ 15y
ECso = Zuykévipwon IKavlp va TpooTaTelel Ta KUTTapa CEM  évavti Tng

KuTTapoTraBoyéveiag Tou HSV katd 50 %

EkTOG, Spwg, atd TIG AVTIKEG 1010TNTEG TWV VEWV HOPIwV, MEAETAONKE
€TTIONG KAl N KUTTAPOTOEIKY TOUG OpAcn 0€ BIAPOPETIKEG KUTTAPIKES O€Ipég. Ol
@Bopiwpévol  BelIoyAUKOTTUPAVOVOUKAEOLITEG  €LeTAOTNKAY WG  TIPOG TNV
QVOOTOATIKI) TOUG dpdcn €vavTl TOU TTOANQTTAQCIAOUOU AEUXAIUIKWY KUTTAPWYV
(L1210), KOPKIVIKWV KUTTApwV Tou paotoUu (FM3A), kabBwg kKal Twv
avBpwTivwy  T-Agpg@okuttdpwy  (Molt4/C8, CEM), kai Twv avBpwivwyv
KAPKIVIKWV KUTTApwv Tou TpaxAAou (HelLa). Ta amoteAéopaTta TTOU
TTPOEKUYAV ATTO TOUG TTAPATTAVW EAEYXOUG TTAPOUCIAlovTal 0Toug TTivakeg 10,
11 kan 12.
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Mivakag 10. AvaoTaATIkr) dpdon Twv evwoewv 12a- évavTl Tou TTOAAQTTAGGIOCUOU
TWV KUTTApwyv L1210, FM3A, Molt4/C8, CEM

Mpoidv ICs0 (MM)
L1210 FM3A Molt4/C8 CEM
O
OH
| NH
HO O > 200 > 200 > 200 > 200
F N @]
OH
12a
O
OH
| NH
HO ok > 200 > 200 > 200 > 200
F N O
OH
128
O
OH F
| NH
HO O > 200 > 200 > 200 > 200
F N @]
OH
12y
NHBz
OH X
HO o \ /go > 200 > 200 > 200 > 200
OH
125
NHBz
OH N Sy
HOWN | B > 200 > 200 81+7 120 + 15
F
OH N
12¢
NH,
OH SN
HO ol " )%O 159 + 58 > 200 163+ 21 155 + 64
F OH
12071
NH,
OH N Ay
Howr\l | ) 166+47 > 200 183+24  124+47
F
OH N
123

O1 egetaoBeioeg evwoelig 12a-¢ (MNivokag 10) kabwg kal  Ta
BeloakeTuNlwpéva  Tmapdywya 14a-¢  (Mivakag 11) Oegv  Tmapouciacav
agloonueiwtn  avrimoAAaTTAacIooTIKy  Opdon  évavil  Twv  TTAPATTAvVW
KAPKIVIKWV OEIpWYV, €QO0oV oI TINEG TwV ICso ATV peyaAuTepeg amd 200 uM
yla TIG TTEPICOOTEPEG, AV OXI YyIa OAEG, TIG TTAPATIAVW evwoelg. Egaipeon
atroTeAei 0 VOUKAEOCITNG TNG 6-xAwpotroupivng 141, o otroiog BpEOnke va
avaoTéAAEl Tov TTOAAATTAQCIAoNO TwV KUTTApwyv L1210, Molt4/C8 kai CEM pe
eNaxiotn ouykévipwon avaoToAAS (ICso) TG TGgng Twyv 200 + 60, 152 + 90
and 126 + 24 pyM, avtioToIxa.
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Mivakag 11. AvacTaATIKA dpdon Twv evwoewyv 14a-g,1 évavTl TOU TTOAAQTTAGGIOCUOU
TwV KUTTdpwyv L1210,Molt4/C8, CEM

Cso (M) 1Cs0 (M)
Mpoidv Mpoidv
L1210 | Molt4/C8 | CEM L1210 | Molt4/C8 | CEM
o) NHBz
SAc SAc N
ol NH off N
AcO” y Ao >250 | >250 | >250 | Ao g " ’&o > 250 > 250 > 250
OAc OAc
14a 145
O NHBz
SAc SAc
[ NH o AN
AcO o . /l“o >250 | >250 | >250 | aco” <N L J >250 | >250 | >250
F OAcC OAc N
148 14¢
o] cl
SAc SAc
A [ NH o TN
ACO © Ao | >250 | >250 >250 | acO <N | ) | 200£60 | 15290 | 126 + 24
N” 0 F
F OAc OAc N
14y 14

Mapdpola ATav Ta ATTOTEAECUATA KAl VIO TA CUPMETPIKA OICOUAQIdIa
15a-y, Ta otroia dev gu@Avicav aloBNT KUTTAPOOTATIKI) dpdon &vavTl TwV
KOAPKIVIKWYV KUTTAPIKWY OEIpwV TTou PeAetnOnkav (ICso = 71 pe > 500 puM)
(Mivakag 12). QoTo0oo0, ol avTioTolxOl 2-S-1TupIdIVUAO-6'-
010€10yAUKOTTUPAVOLUAOVOUKAEOCITEG 16 TTapouciacav  TTIO oapn
KUTTOPOOTATIKI dpAon £VaVTI TWV AEUXQIMIKWY KUTTAPWYV TTOVTIKOU (L1210) Kai
Twv avOpwmvwyv Molt4/C8, CEM «kai HelLa kuttapwv. EIdikdTEPQ, O
POopIwpéEvog  BeloTTUPIBIVUAOVOUKAEDCITNG TNG 5-¢pBopooupakiAng 16y Kai
1IB10iTEPA AUTOG TNG OUPOKIANG 16B TTapouciacav CNUAVTIKA KUTTAPOOTATIKA
OpACTIKOTNTA EVAVTI TWV OUYKEKPIYEVWY. AVTIOETa, Ta TTapdywya TG adevivng
16¢ kal TNG KuTtOoOivng 160T, dEV TTAPOUCIACTNKAV IKAVA VA AvAOTEIAOUV TOV
TTOAATTAQCIAoNO TwV KUTTApWV (192->500 puM) (Mivakag 12). EmmirAéov, ol
evwoelig 16y kar 16 eu@dvicav  KutapooTaTtiky  dpdon  €vavtl  Tou
TTOAAQTTAQCIGOPOU  avOPWTTIVWY  EUPPUIKWY  TIVEUPOVIKWY  IVOBAQCTWY,
TTapoucidlovtag TINEG ICso = 36 UM kal 9,2 pM, avTioToixa, KaBwg Kai
VEQPIKWYV KUTTapwv yatag (CRFK) (ICsp = 6,2 kai 39 M, avTioToixa) Kai
okUAou (MDCK) (ICsp = 50 ka1 11 pM, avrioToixa) (Mivakag 13).
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Mivakag 12. AvaoTaATikr) dpdon Twv evwoewv 15a-y kai 16a-y,0T1,{ £vavTl Tou
TToAAaTTAQGCI00OU TwV KUTTApWYV L1210,Molt4/C8, CEM kai HelLa

ICs0 (M)
Mpoidv
L1210 FM3A CEM HeLa
_ —
S
NH
ol
Homm% > 500 > 500 > 500 > 500
OH
- -2
15a
_ —
I fk
NH
ol
HO L N/&O 302 + 36 123 +39 > 500 320 + 40
OH
- -2
158
_ S
——S F
NH
ol
Homm&o 231+34 71+18 > 500 280+0
OH
- -2
15y
[ i
8
N s~ NH
ofl
HOT N X0 120 + 56 > 200 106 + 21
OH
16a
B i
A8
N~ 8~ NH
N
HO” N0 9.5+0.0 17+4 9.2+1.1 8.8+0.7
OH
168
B i
P2 [} F
N s~ NH
SO
HO” N0 54 + 19 35+2 43+3 35+3
OH
16y
| N NH,
I~ s B
N~ 78 N
Nt
Ho” N0 > 500 > 500 > 500 369 + 7
OH
16071
| N NH,
N N—~"SN
HO o < | B 238 +41 > 500 228 + 36 192 +9
F NTON
OH
167
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Mivakag 13. AvaoTaATIKr) dpaon Twv evwoewy 166,y
£vavTl TOU TTOAAQTTAOCIAOHOU TWV KUTTApwV HEL,
CRFK ka1t MDCK

ICs0' (M)
Mpoiév
HEL CRFK MDCK
B i
N s T 5 KLNH
HOZ N/&O 9.21 39.3 10.9
OH

168
(s = f
N s ] STLNH
HOMN/&O 36.6 61.8 50.5
OH

16y

Evdlagpépov Bewpeital To yeyovog OTI PETAEU Twv 2-S-TTUpIdIVUAO-6 -
BeloyAukoTTupavoluAOVOUKAEOQITWY 16, Ta avAAoya TTOU QEPOUV OUPAKIAN Kal
5-¢pBopooupakiAn eu@avicav KaAUTEPN KUTTAPOOTATIKA dpdon atrd ekeiva TTou
PEpouv Bupivn, kutoaivn r adevivn.

Ta TTapdywya TNG @O0pooUpPaKkiAnNgG RTav 00U KUTTAPOOTATIKA £VaVTI
avlpwTTIVwy  KUTTAPWV KAl  KUTTAPWYV TTOVTIKOU, KOBwWG Kal  evavria
AEUXQIPIKWY  KUTTAPWY, KOAPKIVIKWY KUTTAPWY TOU MHACTOU, KUTTApwV
KAPKIVWHMOTOG TOU TPaxNAOU Tng MATPAG Kal KUTTApwv Agh@wuatog. H
Moplaoky Bdon TN avTiTToAAATTAQCIAoTIKAG Opdong Twv TTAPAYWYWVY TNG
pBopooupakiAng gival akoun ayvwaoTn.

Qotoéoo, Otav ol evwoelg 16 kai 16y ekTEONKav 0O€ KabBapn
avaouvduaopévn ewo@opuldon TnG Bupidivng (TPAon) | oe uoPOPUAGCH
NG oupidivng TutTou | (UPdon), dev mrpayuartotroiidnke udpoAucr] Toug, HE
ATTOTEAEOHA VA PNV dWOOUV TNV AvTioToIXn €AeUBepn TTUPIKIBIVIKY BAon. @a
TTPETTEl va TOVIOTED OTI KATW aTTod TIG id1EG OUVONKEG, N BupiIdivn Kal n oupidivn,
eKTEDEINEVEG OTIC QUOPOPUAACN TnG Bupidivng (TPAon) kal @wo@opuldon
NG oupidivng (UP&on) kaBepia avtioToixa, YETATPETTOVTAI EUKOAQ O€ Bupivn
Kal OUPOKiAN. Ta TTapaTTdvw atroTEAEOUOTA 0dnyoUV OTO CUUTTEPACHA OTI TA
OUYKEKPIPMEVA  popia  o@eilouv TNV dpaACTIKOTNTA TOUG OTNV  QVETTOQN

VOUKAEOQITIKA) dopny Toug (A o€ avaBoAIkd Toug TTapdywya), TTapd ot évav
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KATAPBOAIKO METAPBOAITR, TTOU OTNV OUYKEKPIYEVN TIEPITITWON O6a ATtav n
eAeUBePN 2-S-TTUPIBIVUAO-6-B€l0yAuKOoTTUPAVOLN.

EmmAéov, Aaupdavovtag uttdywn 1o yeyovog OTI ol evwoelg 12a-g dev
eEMoavioav  agloonueiwtn  dpaoTikOTNTA, €ival  ¢ekaBapo O n 2-S-
TTUPIBIVUAOPAGDA TTaiCEl onUavTIKO pOAO, 0€ OUVOUACHO YE TNV BACN OUPAKIAN,
OTnNV EPQAVION KUTTAPOOTATIKAG OpacTIKOTNTAG. [pdo@aTeg €pEUVES, TTOU
agopouv  B1de0fupIBOVOUKAEOQITIKG  BIcouA@idia  (Decout), €deigav  OTi
TTaPAYywyda TOUG, TA OTTOI PEPOUV HEYAAOU OYKOU TTPOOTATEUTIKEG ONADES OTO
OICOUAQIOIKO TPAUA TOU HOPIOU TOUG, OTIWG  VITPOPAIVUAIO, [BOUTUAIO,
EMQAvioav KOAUTEPN KUTTAPOOTATIKI) OPaCTIKOTNTA O€ oXéon ME AAAa. Ta
aTmmoTeAEOPATA  QUTA  €pyovTal O OCUPQWVIa ME TNV TTapoucdia  TNG
BeioTTupIOIVUAIKAG opadag oTta popia 16B kal 16y o€ ouvduaoud pE TNV
EMQAVION TNG KUTTAPOOTATIKAG TOUG OpaoTIKOTNTAG. QOTOCO, O MHOPIoKOS
MNXQVIOPOG TNG OUYKEKPIPEVNG dPAONG TWV HOPIWV UTTOKEITAI OE TTEPAITEPW
MeAETEC. 'ETOl, amd TIGC TTapATTAvw  TTAPATNPACEIC KAl  ATTOTEAéoUATA,
TTPOKUTITEI TO CUMTTEPACHA OTI O VEEG evWOEIG 168 Kal 16y atroTeEAOUV €v
ouvauel  uttooxoueva uoépIa, TA  OTToid  PTTOPOUV  va  0dnyrioouv O¢

TPOTTOTTOINUEVOUG TTAPAYOVTEG HE HEYOAUTEPN KUTTAPOOTATIKA OPACTIKOTNTA.
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AKOPEZTOI ®OOPO-6"-OEIO-KETONOYKAEOZITEZ

ATTO TIG BIOAOYIKEC PEAETEC TTOU TTPAYMATOTTOINONKAV OTOUG VEOUG 6'-
Be10-@BOPOVOUKAEDLiTEG, HOVO o1 67-B€10TTUPIBIVUAIKOI  pBOPOVOUKAEOLiTEG
EMQAVIOAV KUTTAPOOTATIKA Opdon. Aaupdavovrag utmown Ot ol TTANPWS
QATTOTTPOCTATEUMEVOI VOUKAEOCiTEG (evwoelg 12) dev eu@avioav agloonueiwTn
OpacTikOTNTa, €ival EekaBapo Ot n 2-S-mrupidivuloudda Taidel onuavTIKO
pOANO, O0€ OuvdUuaouO HE TNV Trapoucia Twv PBdoewv, OTNV €UPAvVION
KUTTOPOOTATIKNG dPACTIKOTNTAG.

Omwg AdN  Tpoava@épbnke, dia akoun acuvhBioTn KaTnyopia
BioAoyIKG OpaCTIKWY VOUKAEOQITWY, Ol OKOPEOTOl KETOVOUKAEOJITEG, KOl
EIOIKOTEPA Ol VEOOUVTIBEPEVOL PBOPIWPEVOI OKOPEDTOI 2 -KETOVOUKAEOCITEG
(Manta et al. 2007), €xouv KaBiEpwOEi yia TNV AVACTOATIKY) QVTIKY Kal
QVTIKOPKIVIKH) TOUG dpdaon.

2UPQWvVa AOITTOV PE TIG €VOIOPEPOUCEG QAUTEG TTAPATNPNOEIS KAl
AauBdavovtag uttown TIG ONUAVTIKEG QAVTIVEOTTAOOUATIKEG 1010TNTEG TTOAAWV
@POOPOVOUKAEO(ITWY KABWG Kal TO €UpU @QACHA TWV QAVTIKAPKIVIKWY KAl
AvTIKWV  10I0TATWY  TToU  OIOBETOUV  OI OKOPECTOI  KETOVOUKAEOCITEG,
TTpaydaToTroinOnkav  TTpooTréBbeieg va ouvteBei gl véa T1Agn  @Bopo-
BelovoukAeodITwv Kal €101kOTEPA Twv 3°,4°-010€0gU-6"-S-(2-S-TUpIdIVUAD)-2'-
KETOAKOPEOTWV-3 -pB0P0-B-D-YAUKOTTUPAVOVOUKAEOQITIKWY — avOAOywv NG
Bupivng, oupakiAng kai 5-@BopooupakiAng. (dopég XXI, evwoeig 33a-y, ZxAua
59). H véa oeipd Twv 6°-810TTUPISIVUNIKWV PBOPOVOUKAEOITWY OIOBETEL: Q)
Bupivn, oupakiAn 1 5-¢pBopooupakiAn WG  €TEPOKUKAIKY  Baon B)
BeiotTupIduVIAIKY opdda oTn 6°-6€0n y) PB6pI0 0TN 37-B€0nN Kal &) KETOvouada

oTn 2°-6€éon kai dITTAG dea o oTIC 37,47 -B£0€IG TOU OAKXAPOU.
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SR

F O

B = ©upivn, OupakiAn, 5-PBopooupakiin
R = 2-B¢10-TTUpIBIVUAC GO

ZxAMa 59

H T1poomdbeia  ouvBeong Twv  VEWV  KETOOKOPEOTWV  6'-
BeIoTTUPIOIVUAIKWY  BOPOVOUKAEOLITWY, EEKIVAEI BEWPWVTAS WG APXIKES
EVWOEIC  Ta  veoouvTtiBéueva  BeloTrupidIivUAIK&  avahoya  22a-y. H

PETPOCUVOETIKN TTOPEIa PaiveTal OTO TTAPAKATW oXNua (ZxAua 60).

N N ~N
I s I s | s
NT ~Ss” o N~ S o N S °
Y‘\i NB Ro’FS| :; \_B — ROFSL *5 B
XXI 22

B =Bdon, R=Ac,R;=H

ZxAua 60

ApPXIKG, ETTIXEIPEITAI EKAEKTIKA QTTOKETUAIWON TOu UdPOLUAiou oTn 2°-
Béon Twv avaAoywyv 22a-y (ZxAua 61) YeTd aTTd KATEPYATIQ TWV TTPOIOVTWYV
pe ™ xpnon NaOH oe EtOH-trupidivn (Milecki et al. 2001). H ekAeKTIKA
QATTOKETUAIWON TWV VOUKAEOQITWYV 22a-y AauBAvel Xwpa UTTO NTTIEG OUVOAKEG,
otoug 0 °C yia 30 AemrTd. QOTO0O, N OUYKEKPIPEVN QvTidPaon odnyei oTnv
KATAOTPOP TWwV avTIOPWVTWY ME QTTOTEAEOUA TN AQWn  TTPOIOVTWY
ATTOIKOOOUNONG. META ATTO ETTITTAEOV TTPOCTIABEIEG EKAEKTIKIG OTTAKETUAIWONG
TTapouadia p-TsOH (o} MEBaVOAN n akeTUAOXAwpPIdIoU (o}

OIxAwpoueBAvIo/ueBavoAn, To aTTOTEAECUA TTAPANEVEL TO iDIO.
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B B
- _S - _S
NT s N7 S
o) o)
AcO . AcO
c MB © mB
OAc OH
22 22A
B = Bdon
ZxApa 61

H avdykn va &etrepaoTei authh n duokoAia, odriynoe oTov OXedIAOHO
MIaG VEOG PETPOCUVOETIKNG TTOPEiag, Katd Tnv oTroia EEKIVWVTAS aTTo dia
TTEVTOLN, KOl MPETA atmd avTIOPACEIC TIPOCTOCIAG KAl  ATTOTTPO0TACIAG,
AauBdavovTal ol TTIBUUNTEG MEPIKWG TTPOOTATEUNEVES TTPODPOUES EVWOEIG. Oa
TTPETTEl VA TOVIOTE OTI dia atrd TIG TTI0 IDIAITEPES AVTIOPATEIS TTPOCTACIAG TTOU
AauBavel xwpa Katd T0 OUVOETIKO auTO WOVOTIATI, €ival auTh TNG EKAEKTIKNAG
TTPOOTACIAG TWV EAEUBEPWYV UBPOGUAIWY OTIG 1°- Kal 2°-B€0¢€1G Tou OaKXApou
ME €CapeEAr] OOKTUAIO TTOU TTPOKUTITEI META aTmO TNV UdPOAUCH TNG APXIKNAG
TTEVTOLNG.

2UVETTWG, N PETPOCUVOETIKA TTopeEia yia Tnv Trapaockeury twv 3°,4'-
016€0&U-6"-S-(2-S-TUpIBIVUAO)-2 -KETOOKOPEDTTWV-3 -pB0PO0-B-D-yAUKOTTUPO-
VOVOUKAEOQITIKWY avOAOYWV TTEPIYPAPETAI OTO OXNUA 62 TTOU OKOAOUBEI.
O1Twg @aivetal amd TN pETPOOUVOECN TOUu OXAMOTOG, KOUPIKEG EVWOEIG TOU
VEOU OUVOETIKOU POVOTTATIOU €ival OI EKAEKTIKA TTPOOTATEUPEVOI VOUKAEOLITEG,
Ol OTToI0I PEPOUV EAEUBEPO UDPOEUAIO OTN 2°-6€0N TOU CAKYXAPOU, EVW TTPWTN

UAn atroTeAei n veoouvTiBEuevn évwon 17.
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ZXApa 62
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37,4"-A16€08u-6"-S-(2-S-rup18IVUAO)- 6°-0€10-2 -KETOOKOPEOTA-3 -(pOBOPO-L-
D-YAUKOTTUPAVOVOUKAEOJITIKG avAaAoya Tng Bupivng, Tng oupakiAng Kai

NG 5-¢pBopooupakiAng

H ouvbBetik dladikacia 1Tou akoAouBniOnke yia Tnv TTOPACKEUR TWV
EMOUPNTWY  QOOPIWPEVWY  KETOOKOPEOTWY  6°-S-(2-S-Trupidivulo)-  6'-
BeiovoukAeolitwv (douny XXI, evwoeigc 33a-y, ZxAMa 59), meplAapBaver wg
TPWTN UAN TO 0OA4kXapo, 3-0£0gu-3-@Bopo-1,2-O-100TTpoTTUAIdEVO-6-0-
TOAOUOAOOOUAPOVUAO-a-D-yAuKo@oupavoln (17). H ouvBeon tTngG évwong 17
EXEI NON TTEPIYPOQEi (OXAMO 48).

2UVETTWG, TO TTPWTO OTAdIO TNG OUVOEeTIKAG diadikaaiag TrepIAauBAvel
udpoAucon Tnv Evwong 17 pe éva Beppod udaTikd didAupa NG pntivng Amberlite
IR-120 (H") (Foster et al. 1967), n omoia odnysi otV évwon, 6-O-77-
TOAOUOAOGOUAPOVUAO-3-0€0gU-3-0B0poyAUKOLN (23). 21N ouvéXela akoAouOEi
EKAEKTIKA TTpoOTaCiO TwY dUO atrd Ta Tpia eEAcUBepa udpogUAIa Tou popiou 23.
2UYKEKPIYEVA, Ta UdPOLUAId oOTIG 1°- kai 2°-B€0€l¢ TOU OAKXAPOU
TTpooTaTEUOVTAI ME Mia 100TTPpOTTUNIOEVIK) opdda, pe emidpaon 2,2-
dipeBogutTpoTraviou [(CH3),C(OCHS3),] emmi TnG évwong 23 kal Tou p-TsOH wg
kataAutn o DMF (Leclercq and Antonakis 1989), omote kai AauBdveTal 10

TTapdywyo 24, TO OTT0i0 ATTOPOVWVETAI EUKOAA o€ atrddoan 70% (oxnua 63).

OTs OTs

TsO Amberlite
“ho o IR-120 (H+) o (CH3)2C(OCH3), 0
EOHH0 | TOF OH pTsOHDME . HOL 0
O\(C)Me OH O\CMez
17 2 23 24
ZxApa 63

MpaypaTotroigital akeTUAiwon Tng évwong 24, tmapoucia Ac,O Kai
TTUpIdivnG, TOU 00nyei OTO AKETUMWMPEVO  6-O-1T-TOAOUOAOGOUAPOVUAO-
TTapdywyo 25, 10 omoio AauBdavetar oe amdédoon 89%. 210 OXNuUa 64

ateikovietal 1o edopa *H-NMR Tng évwong 25.
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OTs
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ppm (t1)

ZxXApa 64

A6 TN peNéTN Tou @dopatog *H-NMR TnG OUYKEKPIPEVNG évwaong, TO
OTTOi0  @aiveTal OTO TrapaATTAvWw OxNUa, emPBeBaiwverar n Umapgn NG
IOOTTPOTTUANIBEVIKAG OPAdAG, ATTO TNV EUPAVION TWV ONUATWY TWV TTPWTOVIWV
NG oTa 1.56 kal 1.35 ppm w¢ atmAég KopuPég. H TTapouadia Twv onudtwy oTa
7.79 kai 7.34 ppm w¢ JITTAWV KOPUPWY, KABWG Kal N atrAr) kopuen ota 2.45
ppm dnAwvouv Tnv UtTapén NG ToluAouddag. AkOuN, Ol UWNAES TINEC TWV
oT1aBepwv ouleugng Jo-3- = 9.1 Hz kai Jz 4+ = 8.0 Hz dnAwvouv Tnv Utrapén
TOU €¢apeAOUG OaKTUAIOU.

AkoAouBei avTikatdoTaon Tou ToCuliou TNG évwong 25 (ZxAnua 65) atmd
T0 OcloakeTUNIO, pe emidpaocn KSAc oe diaAutn DMF (Hughes and
Munkombwe 1985), omorte Aaupdavetrar 10 Belommapdywyo, 1,2-O-
I0OTTPOTTUAIBEVO-4- O-aKETUAO-6-S-aKETUAO-6-6€10-3-0£0gU-3-0B0opo-a-D-

yAukottupavoln (26).
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OTs OTs SAc

HO 0 Ac0 AcO 0 KSAc/DMF AcO o
- 0 Mupidivy F O 100°C “r 0
O~CMe, O~CMe, O~CMe,
24 25 26
ZXAHa 65

2Tn OUVEXEId N OTTaKETUAIwoN TnGg évwong 26 ot OIGAUPa  PEBAVOAIKNAG
aupwyviag kai atreuBeiag diBgioTTupIdivuliwon TTapoucia DTDP og vepd Kal
MEBavOAn ot Beppokpacia dwpatiou (Gerland et al. 2008) odnyei otnv
TTapaywyr] Tou BeloTTupIdIVUAIKOU TTapaywyou 27. AkKoAouBei TTpooTacia Tou
eAelBepou UdPOCUAiou oTnv 4°-B€éon TOUu OakXdpou TnG évwong 1,2-O-
I0OTTPOTTUAIBEVO-6-S-(2-S-TTUpIdIVUAD)-6-6€10-3-0€0gU-3-0B0p0-a-D-YAUKOTTU-
pavoln (27) (ZxAMa 66), pe BzCl oe mrupidivn, ommdTte 10 BeVCOUNWUEVO
TTapdywyo 28 AauBdavetrar oe dapiotn amodoon 82%. ATO TN HEAETR TOU
@dopatog 'H-NMR TN évwong 28, emMPBEBAIWVETAI N TIAPOUTIA  TNG
BeioTTupIBIVUAIKAG Ouddag aTrd Ta ohjpaTa TTou epgavifovtal ota 8.48 ppm (H-
6, TTupIdivn), 7.66-7.59 ppm (M, H-4 kai H-5, TTupidivn), ka1 7.14-7.11 (m, H-3,

TTUpIdivn).
7 b’y
SAc 1 MeBavohikri  “N- s T N st
AcO O apUwvia HO O BzClI B0 O
= O 2.DTDP F 0 Mupidivn s 0
O~cMe, MeOH/H,0 O~CMe, O~CMe,
26 27 28
ZXAHa 66

To emméuevo BAPQ TNG OUVOETIKAG TTopeiag TTepIAapBaver Tn didvoién Tou
OKETOVIOIOU TOU TTPOIOVTOG 28, n OTToia TTPAYMATOTIOIEITAI JE TNV TTPOCOAKN
udaTikou dloAupaTog TFA (Tsuda et al. 1996), divovrag Tnv évwon 29, Tng
oTT0iag N akeTUAiwon, pe Ac O kai Tupidivn, odnyei otnv évwon 30. H évwon
1,2-016-0O-akeTUAO-3-0€£0EU-3-9B0p0-6-S-(2-S-TTUpIdIVUAOD)-6-0€10-D-
yAukottupavaln (30) (ZxAua 67) atroTeAei TNV EVwon-KAEIOi yia TV TTapaywyn

TWV KOUBIKWY POopiwv TNG aUvBEONG TWV TEAIKWYV ETTIBUKNTWY VOUKAEOJITWV.
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O—CMe, OH OAc
28 29 30
ZxApa 67

lMNa 1 oUvBeon, OUVETTWG, TwV VOUKAeoQITwyv 31la-y akoAouBouv
avTIdOPACEIS CUMPTTUKVWONG TNG évwong 30 HE TIG AVTIOTOIXEG ACWTOUXEG
Baoeig (Zxnua 68). Zuykekpipéva, n ouleutn Tou BEIOTTUPIBIVUAIKOU OAKXAPOU
30 pe TN olAuAiwpévn Bdaon, Bupivn, Aaupdavel xwpa trapoucia Tou SnCly
(Vorbruggen and Hofle 1981) w¢ kaTtaAuTn, ommoTte TTAPAYETAI TO £MOUPNTO
TTpoIdV 1-(2"-O-akeTuA0-4"-O-BevCOUAN0-6"-S-(2-S-TTUpIdIVUAD)-6"-B¢€10-3 -
0e0&u-3"-pBopo-L-D-yAukoTtrupavo-Cuho)Bupivn (31a), oe amédoon 66% utrod

TN MOPPr} AEUKOU a®pwdOUG OTEPEOU.

» (e
- .S 2IAUAIWPEVN
N S o Bacn fL
BzO Me3S|OSOQCF3
Fm ~n OAc i SnCl, m

OAc CH3CN
30 310(-y

a = Quuivn (R = CH3), B = Oupakikn (R = H), y = 5-®Bopooupakiin (R = F)

ZxAHa 68

AkoAlouBwvTag, Tnv idia Teipauatikr diadikaoia TTapdyovral Kal ol
BeiorupidivulovoukAeolite¢ TNG oupakiAng 31B, kai TNG 5-¢pBopooupakiAng
31y, YeTd dnAadn atrd TN oUCeUEn TwV AVTIOTOIXWV CIAUNIWPEVWY BACEWY PE
T0 odkyxapo 30, n otoia Aaupavel xwpa TTapoucia Tou MesSiOSO,CF3 wg
KaTtaAuTn o€ diaAutn CH3CN, kal odnyei oTn ouvBeon Twv B€10TTUpIdIVUAIKWV
VOUKAEOQITIKWYV TTapaywywyv 31B,y, o€ ammoddoeig Petagu 64 kai 67%.

Ta amroteAéopata amd TIG HEAETEC TwV PaoATWY *H-NMR Twv TEAIKWV
YAUKOTTUPAVOVOUKAEOCQITIKWY avaAoywv 3la-y TTapoucialovtal OToV TTiVOKO
14. Amé tnv €&€taon Twv OTTOTEAECUATWY emMREPAIWVETAI N UTTAPEN TNG

Beiotrupidivulopddag, Ta TTPpwTOVIa TNG OTToiag cuvTovidovtal peTagu 8.43-
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7.03 ppm. EmmAfov, TTapATnEEITAl N TTOPOUCIA TWV KOPUPWY TWV TPIWV

TTPWTOVIWY TWV PEBUAIWYV TWV aKETUAOPAdWY, KOBWG KAl TWV TTPWTOVIWV TwV

BevloUAopddwy, yeyovog TO OTIoI0  aTTOdEIKVUEI TNV  TTPOCTOCIA  TWV
udPOEUAiwY OTIG 2'- Kal 47-B€0¢€1G TOU OOKYXAPOU.
Mivakag 14. AvaAuon @acpdtwy *H NMR Twv evidoewv 31a-y
AAMa
Mpoidv H-1 H-2'- H-4° H-3’ H-5 H-6'a, 6B .
2ApaTa
8.11-8.05 kai 7.70-7.45
5.47-5.34
(. H-4) 5.09 (dtr), 3.40-3.33 (9H, Bz kai 1TUPIBiVN),
m, RA-
o 5.75 (d), J32=9.1Hz, | 3.98-3.86 (m) 8.23 (br s, NH),
14a 5.35-5.18
J12=9.5 Hz (m, H-2 J34=9.5 Hz, (m) 3.15-3.10 7.12 (s,1H, H-6),
m, H-
Jr3=50.0 Hz (m) 2.00 (s, 3H, OAc),
1.93 (s, 5-CHa)
8.43-7.03 (9H, Bz kai
5.49-5.37
. 4.86 (dtr), TTupIdivn),
(m, H-4")
o 5.79 (d), J32=9.2 Hz, | 4.17-4.07 | 3.20-2.92 8.30 (br s, NH),
318 5.32-5.21
J1',2'=9.2 Hz ( H 2’) Js',4':9.5 Hz, (m) (m) 7.32 (d, 36,5:8.3 Hz, H-6),
m, H-
Jra=51.8 Hz 5.84 (d, 1H, H-5) ,
2.07 (s, 3H, OAc)
8.44-7.01 (9H, Bz kai
5.49-5.39 4.87 (dtr),
. TupIdivn),
o 5.78 (d), (m,H-4) | J32=9.1Hz, | 4.18-4.09 | 3.18-2.95
3ly 8.16 (br s, NH),
J172=9.0 Hz 5.26-5.15 J3'4=8.9 Hz, (m) (m)
7.38 (d, Js5r=5.6 Hz, H-6),
(m, H-2) | Je3=51.4Hz
2.08 (s, 3H, OAc)
CDs0D

lMNa va An@Bouv ol TTpOdpouES evwoelg 32a-y TTou Ba odnyroouv oTa
EMOUPNTG  67-S-(2-S-TTUPIBIVUAD)-2 -KETOOKOPEDTA  VOUKAEOJITIKG avaAoya,
MEPIKA
TTPAYUATOTTIOIEITAI KaTEPyaoia Twv Trpoidviwv 3la-y pe NaOH oe EtOH-

atmraiTeital - n amoTrpooTaCia  Twv  evwoewv  3la-y. ‘ETol,
TupIdivn (Milecki et al. 2001). H €KAEKTIKr} OTTAKETUAIWON TWV VOUKAEOQITWV
3la-y AapBAvel XWPa UTTO ATTIEC CUVORKEC Kal OUYKeKpINéva otoug 0 °C yia
30 Aemrtd. QOTO00, N OUYKEKPIMEVN avTidpaon odnyei OTNV KATAOTPOYr TwV
VOUKAEOQITWV PE atToTEAEOHA TN AN TTPOIOVTWY atroikoddunong. Meta ato
EMTAEOV TTPOOTTAOEIEG €EKAEKTIKAG ATTAKETUAIWONG Trapoucia p-TsOH o€

pEBavoAn 1 akeTuhoxAwpidiou oe dixAwpoueBavio/peBavoAn, To atToTEAETUA
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TTapapével 1o id10. Mapdpola TTPORAANUATA AVTIMETWTTICOVTAI KAl PJE TN XPAON
udPOXAWPIKNG UBPOLUAaUIVNG Kal OEIKOU vaTpiou.

Oa Tpétrel va avagepbei 0TI KATd TNV TTPWTN TTPOCTIABEIO PEPIKNAG
armroTrpooTaciag Tou BOgiovoukAeoditn 3la pe NaOH oe EtOH-trupidivn,
ATTOhOVWONKE €va atrd Ta TTapATTPOIOVTA, TO OTTOI0 ATAV KAl TO TTEPICOOTEPO
amd T1a umoAoira. Merd ammd TAQUTOTTOINGN TOU OTTOMOVWMHEVOU auTou
TTPOIGVTOC, CUNPWVA TOOO pE To pAaopa *H-NMR 600 Kai pe To dopa ualac,
BpéBnke OTI TNV évwon atroteAei To Belodvudpo TTapdywyo TnG Bupivng, TToU

paiveTal oTo oxANa 69.

O
H4C
O
F&/NAO
OH
ZxAMa 69

ATT6 TN peNéT Tou @dopatog *H-NMR Tou Bg108vuSpo Trapaywyou
gival EUEavG N ATToucia TwWv oNUATWY TwV TTPWTOVIWV TNG BEI0TTUPIBIVUAIKAG
ouddag, NG BevloUAouddag KaBWGS Kal TOU ORUATOS TWV TPIWV TTPWTOViwV
TNG OKETUAOPADOG. AKOuN, Mia kopu@r OITTAA-OITTAWV oTa 6.14 ppm,
avTioTOIXEi OTO TPwWTOVIO H-1" Tou OAKTUAIOU TOU OOKYXAPOU, €EVW
XOAPOKTNPIOTIKA €ival N KOPUPH TTOU avagpEéPETal oTo TTPpwTovio H-37, n otroia
eMoavieTal ota 4.74 ppm w¢ JITTAN-TPITTAWY PE 0TaBep& ouleuéng Js = 49.8
Hz. T€Aog, Ta dUO oApaTta TTou TTapoucialovtal WS dUO TTOANATTAEG KOPUYES
yUpw ota 4.44-4.39 ppm kai 4.08-3.98 ppm ava@épovTtal oTa TTpwTtovia H-4"
kal H-2". AkoAouB¢gi 1o orjua Tou TTpwToviou H-5" otnv mepioxn Twyv 3.39-3.32
ppm Kal Ta oAuata Twv TpwTtoviwv H-6'a kal H-6"B Tou udatavBpakikou
OaKTUAIoU.

Mapoha autd Opwg, Otav N avridpaon  ATmTakeTUAiwong
TTpaydaToTrolgital  Tmapoucia 30% dlaAupatog PEBAVOAIKAG APUwWVIag ME
TAUTOXPOVO €AEyXO TNG TTopeiag Tng avTtidpaong (avda 10 Aetrtd), odnyei oTa

MEPIKWG TTpooTaTEUMEVA avaloya 32B,y (ZxAMa 70), Ta otroia AauBdvovTtal o€
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atrédoon TNG Tagewg Tou 50%. H xaunAr} amrdédoon o@eileTal oTnv TaUTOXPOVN

atmmoudkpuvon TnG Bev{ouAouddag otn 4°-8€on Tou cakyxdpou.

B o

7 _S R

ﬁf T (A
€0avoAIKn auuwvia (@)

N ahK BzO N/&O

F

OH
31[3,y 32B.y

B = OupakiAn (R = H), y = 5-®6opooupakiAn (R = F)

ZxAua 70

ATIO TIC HEMETEC TwV @AoUATWV ‘H-NMR Twv evioewv 32,y
SIATTIOTWVETAI N ATTOUCIA TNG KOPUYPNG TWV TTPWTOVIWV TNG AKETUAOPADAG,
evw emmpepaiwvetal n OTTapén NG O€I0TTUPIBIVUAOUAGBAG, OTTd TNV €U@AvION
TWV ONUATWYV TWV TTPWTOVIWV TNG WG TTOANATTAEG KOpuPéG oTa 8.30-7.11 ppm.

Ev3eIkTIKG, 0TO OXApa 71 @aivetal To pdoua *H-NMR Tng évwaong 32B.
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328

ZxAua 71
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To TteAeutaio BApa Tng ouvBeong Twv embBuuntwv  6°-S-(2-S-
TTUPIOIVUAO)-2 -KETOOKOPEOTWV-3 -pB0PO-L-D-YAUKOTTUPAVOVOUKAEOITIKWY Q-
vaAoywv 33B,y (ZxApa 72), €ival n o&eidwon Tou eAeUBepou udPOLUAioU TNG
4°-6€0nNG  TOU OOKYXAPOU TWV QVTIOTOIXWV HEPIKWG TTPOOTATEUMEVWV
voukAeoQitwyv 32B,y. Eivar onuavtikd va TovioTel, OTI N OUYKEKPIPEVN
avTidpaon ogeidwong atroTeAei £va Kpioluo oTAdIO TNG OUVOETIKNAG TTOPEIAg,
AOyw TnG Utrapé¢ng tng Belotrupidivulopdadag. Ta atroteAéouarta, woTdoo,

QUTAG TNG avTidpaong gival 1I0IAITEPA ATTOYONTEUTIKA.

< .S R -~ .S NH
N~ S | NH N~ s o | /&
o) _
Bzo‘Fsl:;: N/go \ N" >0
32B,y 338,y

B = OupakiAn (R = H), y = 5-®Bopooupakiin (R = F)

ZxAHa 72

Apxik& n ogeidwon AauBdver xwpa TTapouadia diXPWHMIKAG TTupIdivng
(PDC) ka1 Ac,O ot dixAwpopeBdvio atoug 60 °C (Herscovici and Antonakis
1979), kai odnyei OTNV KATACTPOPI TWV APXIKWVY TTPOIOVTWY HPE ATTOTEAEOUA
N AQWn TTPOoIGVTWY atroikodéunong. Metd amd avtidpdoeig ofeidwong utro
NTTIEG OUVONAKEG, OTTWG TTapoudia Tou lwdloUuxou Trapaywyou Dess-Martin
periodinane (DMP) o€ dixAwpouedavio (Dess and Martin 1983) i e o&eidwaon
Swern (Komiotis et al. 1995), mapoucia ofaAikou OdixAwpidiou [(COCI),],
diyeBuAoooUA@OEeIdiou  (DMSO) kal  TpialBuAapivng, TO  aTTOTEAEOUA
TTapapével To id10. TEAOG, Xwpic atroTéAeoua KaTaAqyel Kai n avtidpaon
ogeidwaong, n otoia TTpaydaToTToIEiTal JE TO cuoTnua DMSO / Ac,0O, oTtoug
100 °C. AuoTuXWS Kapia atré auTég TIC uEBBSOUC OEeidwang Sev gival IKAVA va
odnynoel ota €mOuuntd  TEAIKA  6°-S-(2-S-TTUpIdIVUAD)-2 -KETOOKOPEDTA
@BopovoukAeolITiIkG avdaloya. ‘ETol, dev KaTtéoTn duvatov va oAoOKANpwoOEi n

OUYKEKPIPEVN OUVOETIKN TTOpPEIQ.
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®OOPO-5"-OEIONMYPANOZEZ-®OOPO-5"-OEIONMTYPANONOYKAEOZITEZ

Omwg  Tpoava@épBnke, TOOO Ta  Beloo0dkxapa OCO  Kal Ol
BelovoukAeoliTeg, €xovrtag To BOeio evidg Tou OAKTUAIOU TOU OCOAKYXAPOU,
TTOPOUCIAZOUV eVOIOPEPOUCES AVTIBIOTIKEG, AVTIKEG KAl AVTIVEOTTAAOUATIKEG
1016TNTEG.  TMoAAoi  47-BeiotrupiidIvikoi  vOukAeoditeg,  TTapoucialouv
QVTIKOPKIVIKEG 1010TNTEG, evw o0 3'-BelovoukAeolitng, 3TC (Lamivudine)
Xpnoigotrolgital wg avti-HIV @dpuako.

MeTd Tn BIOAOYIKA ATTOTINON KAl TNV EKTIUNON TWV OTTOTEAECUATWY
TWV VEOOUVTIOEPEVWY  QBOPIWPEVWY  BEIOVOUKAEOITWY  Kal  AauBdavovTag
uttown OTI VOUKAEOCITEG, TTOU @EPOUV WG OAKXapo uia €E6Cn, €xouv
aglohoynBei yia TG TMOAVEG QVTIKEG, QVTIKAPKIVIKEG KAl QVTIBIOTIKEG TOUG
1I016TNTEG, BewpPAONKE evdliagEpouca n ouvBeon pIag véag TAENS OOPIWUEVWV
BeIoVOUKAEOQITWY Kal €10IKOTEPA TwV 37-@B0p0-5-B¢€10-B-D-EUAOTTUPAVO Kal
YAUKOTTUPAVO-VOUKAEOQITIKWY avaAoywv Tng Bupivng (douég XXII kar XXIII,
EVWOEIG 36 Kal 42, 2xANa 73), agou TTpwTa TTPAyuaToTToindei n ouvleon Twv
TTPOOPOUWY EVWOEWY, PBopo-Bei0¢UAO- Kal yAukoTTupavolwyv. H véa oeipd
TWV QOOPIWPEVWY BElIOTTUPAVOLWYV KOl TWV AVTIOTOIXWV VOUKAEOQITWV OI0BETEL:
a) Bupivn wg eTePOKUKAIKA Bdon B) Beio otn 5-8€0n €vTOg TOU BAKTUAIOU TOU

oakydpou Kai y) ¢Bdépio otn 3°-0€0n TOU CAKYXAPOU.

OR
S S
RO RO
F B F B
OR OR
XXII XXI1
36 B = Qupivn 42 B = Oupivn
R=Ac R=Ac
ZxApa 73
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O1 PeTPOOUVOETIKEG TTPOOEYYIOEIS YIa TNV TTOPACKEUN TOOO Twv
@B0p0-Bei0EUNO-  Kal  yAuKOo-TTUpavo{wyv 000 KOl TwV  AVTIOTOIXWV
VOUKAEOQITIKWY avaAdywv Tng Bupivng Ttrepiypd@ovTial OoTa OXAMOTa TTouU

akoAoubBouv:

S\fJ\NH o
R =Ac 1) OH RS
ROMNAO f 4@‘”@
XXII / OR

<
0
O\CMez

5
ZxApa 74

ATIO Tn peTpOOUVOECN TOU OXAMATOG 74, @aivetal OTI KOPPIKN évwon
yla Tn ouvBeon Tng véag Belofulottupavolng eivalr To0 OdkXapo Tng 5-
Beioguhopoupavolng, evw To POAO TNG TTPWTNG UANG TTaiel TO VEOOUVTIBOEUEVO
TTAPWG TTPOCTATEUPEVO OAKXAPO 5, TOU OTTOIOU N OUVOEDN £XEI TTEPIYPAPEI OE
TTponyouuEvn evoTnNTA.

MapdAAnAa, OTTWG aTTEIKOVICETAI OTO OXNMa 75, KOPBIKN évwon yia TNV
TTaPAOKEU TNG Vvéag BeloyAukottupavolng eival n  5-0€10aKeETUAILWPEVN
yAukopoupavoln (dourp XXIA). ©Oa mpétrel va avagepbei o1 ammapaitnTo
evllGueco TTpoidv eival 10 5,6-emiBelo-Trapdywyo (doury XXIIB), 10 oTT0i0
TTPoépxeTal atrd 1O 5,6-¢10&€idI0 (dopr) XXINT), pe Tautdxpovn avaoTpoYrn
NG oTepeoxnueiag. Ma Tnv TIpaygatotroinon Tng ouvBeong g  5-
BeloakeTuUNIwpEVNG YAukopoupavolns (dopry XXINIA), atraiteital n TTPooBoAN
Tou 5,6-€mM0€10-00KTUAIOU, KATA TNV OTToia EMTPETTETAI N dlATHPNON TNG
dlaudépewong NG YAukogoupavolng, Kabwg kai n ouvdeon Tng OBglopddag

oTov C-5 Tou oakxdpou.
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(@)
OR NH OR
S | S RO RS o
RO —_———> RO —
F N~ "0 F
OR (e}

o)
XXl OR O~CMe,
XXIIA
R=Acf OH, Ry = Bz i OH,
R, =Ms 1§ OH “
.\\Q
R10 0 \ _o 0
Q 0 Q
O~CMe, O~CMe, O~CMe,
XXINF XXIIIB
ZxXApa 75

1,2,4-Tp1g-O-akeTulo-3-pBopo-5-8¢10-D-uAoTTUpaVOln Kai 1-(2°,47-816-O-
AKETUAO-3 -pB0op0-5"-8£10-B-D-§UAoTTUPpAVOZUAO)BUIVN

O1rwg TTpoava@épBnke, N ouveeTik dladikaoia TTou akoAouBrionke yia
TNV TTOPACKEUN TnG €mOUUNTAG 5-Bei0{uAoTTUpaVAlNG Kal TOU QVTIOTOIXOU
avaAdyou TnG Bupivng, mepIAauBavel wg TTPWTN UAN TO B€I00KETUANIWUEVO
TTapdaywyo, 3-0€0&u-3-9Bopo-1,2-0O-100TTPOoTTUAIDEVO-5-S-aKeTUAO-5-0€10-a-D-
cuhogpoupavoln (5).

To TpwTo PBriua TNG OCUVBOETIKAG TTOPEIAG TTPAYUATOTIOIEITAI WE TN
d1avolén Tou akeTovidiou TNG évwaong 5 pe TNV TTPoc KN udaTikoU SIaAUUATOG
TFA (Tsuda et al. 1996), divovtag 1o 0akXapo 34 (ZxNua 77). ATTO TNV PEAETN
Tou @aopatog *H-NMR Tng évwaong 34, SIaTTICTWVETAI N GTTOUCTa TN KOPUPHAS
TWV TTPWTOVIWV TNG ICOTTPOTTUANIBEVIKAG OMABAG, EVW XOPAKTNPIOTIKA €ival N

KOPU®NA TWV TTPWTOVIWV TNG BEIOAKETUAOPADAGC.

1. MeBavoAikn
ACS 0 90% TFA AcS 0 OH appwvia Acom
o 2. AcyO/tTupidivn OAG OAc

O-¢ OH
CMe
5 2 34 35

ZXApa 77
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H avtidpaon 10U 0KOAOUBEi atToTeAEl Kal TO KABOPIOTIKO BAPA yia TNV
TTAPACKEUR TNG €MOUPNTAG BelogUAOTTUPAVOLNG. ZUVETTWG, TTPAYHATOTTOIEITAI
ATTOTTPOCTOCIa TOU OakXGpou 34 pe PeBAVOAIKA apuwvia Kal atreuBeiag
akeTUAiwon, trapoucia Ac,O kai tTupidivng (Vanheusden et al. 2004), tTou
odnyei otnv 5-Bgi0EuAoTTUpavdln 35 (ZxAua 77), n otroia AapPaverar o€
ammodoon 65%. Oa TTPETTEI va TOVIOTED OTI yiveTal AWn avwuePIKOU PiyuaTog
TOU TPIGKETUANIWMPEVOU OakxGpou o€ avaloyia 4:1 (a/f avwuepr). H
TTapaTtAPNon auTH emMPBEBAIVETAI, METG TN HEAETN TOou QAopaTog *H-NMR TNng
évwong 35, amd TIG TIMEG Twv oTaBepwv OUCeuEng, Ol OTTOIEG YIa TO A
AVWHEPES gival Ji-p- = 2.5 Hz, Jo'3- = 9.5 Hz kai J3-4- = 9.5 Hz, evw yia 10 B
AvWMEPES gival Jirp- = 8.8 Hz, Jor3- = 8.6 Hz kai Jz- 4 = 8.6 Hz. AkOun, 10
YEYOVOG OTI TO TPIOKETUMIWUEVO TTAPAYWYO OEV EPQPAVIOE XOPAKTNPIOTIKN
ammoppOPNon TS B€l0akeTUAONAdAS, OTO PAcua UTTEpUBpouU, oTa 1697 cm
atrodeIkvUEl OTI TO TTPOIOV 35 €xel TNV €mOBuunTt dour BgloTTupavolng.

MeTd Tn ouvbBeon Tou akeTUAIWPEVOU Belooakyxdpou 35, TTOU ATTOTEAET
TNV évwon-kAeidi  yia TR AQYn  Tou  e€mBuuntou  @Bopo-B¢io-
EUAOTTUPOVOVOUKAEOQITIKOU avaAdyou, TO TeAeuTaio BAPO TNG OUVOETIKAG
TTopeiag TrepIAapBavel T ouleuén TOu aAvTIOTOIXOU BO€l00aKXApPOU MHE TNV
€TEPOKUKAIKA Bdon, Bupivn. Zuykekpiyéva, n ouleugn Tng BeioEuloTTupavdlng
35 upe TN olAuAiwpévn  Bupivn, Aaufdavel xwpa TTapoucia Tou SnCly
(Vorbruggen and Hofle 1981) wg kataAuTn, ommoTte TTAPAYETAl TO EMOUPNTO
TTpoIdV 1-(2°,4°-016-O-akeTUAO-5"-B¢€10-3"-0€0&U-3 " -pBopO-L-D-
¢uhotrupavoluAo)Bupivn (36) (Zxnua 78), oe amdédoon 68% uttd Tn POPPN

AEUKOU oTeEpPEOU.

o
S ZINUAIwpEVN Bupiv S\fj\NH
Acom UAiwpevn Bupivn Acom A
F OAc SnCly/ CH3CN F N" "0

OAc OAc

35 36
ZxXAMa 78
-89 -

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 10:28:13 EEST - 3.145.62.240



AmroreAéouara-2 xoAiaouodc

ATIé Tn PeEAETN Tou @dopatog *H-NMR Tng évwong 36 (IxAua 79),
TTPOKUTTTEI OTI N OITTA) KOopu@r oTa 5.75 ppm ue otabepd ouleugng Ji-»- = 10.7
Hz, avtiotoixei oto mpwTtdvio H-1" Tou cakxdpou. AkoAouBei 10 orua Tou
TTpwToviou H-2" atnv tepioxn Twv 5.47 ppm pe otaBepd oudeuéng Jor 3 = 9.1
Hz , evw oTn ouvéxela dIakpiveTal To opa Tou TTpwToviou H-47, wg Kopupn
AIMTAA-OITTAWY OoTa 5.21 ppm, Kal he oTaBepég ouleutng Ja s« = 11.2 Hz Kai
Jasp = 4.9 Hz. XapaktnpIioTIKO €ival TO orjpa Tou TrpwToviou H-3°, 1o otToio
eEM@aviCeTal WG Kopu@r) JITTAN-TPITTAWY oTa 4.46 ppm, YE OTaBePEG oUlEUENnG
J3r = 49.6 Hz kai Jz 4 = 9.2 Hz. TéAog, diakpivovtal Ta CAPOTA TWV
TTpwToviwv H-58 kai H-5"a tou udatavBpakikol OakTUAioOU wg TTOANATTAEG
Kopu@ég Trepitou ota 3.01-2.93 kai 2.82-2.74 ppm QvTioToIXQ, €VW T

ONUATA TWV TTPWTOVIWV TwV aKETUAOPAdwWY TTapouciddovtal oTta 2.13 kai 2.05

ppm.
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1,2,4,6-Terpakig-O-akeTUAO-5-0¢€10-3-pBopo-a-D-yAukotrupavéln kai 1-
(27°,4°,6"-1p1G-O-aKeTUAO-5"-0€10-3"-pBOPO-B-D-yAuKOoTTUPpaVOLUAO)BU iV

OTrwg QaiveTal oTn PETPOCUVOETIKN TTOPEia TOUu oxXAUaTog 76, yia Tnv
TTOPAOKEU TNG €mOBuuntiS 5-BeloyAukottupavolng Kal TOU  AVTIOTOIXOU
avaAdyou TnG Bupivng, wg TTPWTN UAN XpNOIPOTTOIEITAI N YAUKOQOoUupavoln 2.

To TpwTo OTAdIO TNG OUVOETIKAG dladikaoiag TrepIAapBaver Tnv
EKAEKTIKN) BevCOUAiwON TNG TTPWTOTAYOUS UdpofUAONGdag atov avBpaka C-6
¢ évwong 2, pe BzCl og mupidivn otoug -25 °C, n otroia KaTaAryel oTo
avTioToixo 6-BevioUAiwpévo TTpoidv (Yuasa et al. 1990). AkoAouBei atreuBeiag
TTpooTacia TG udpotulouddag otnv  5°-6éon  TOu CaKYXAPoOUu TOU
BevloUNlwpévou  TTpoIdVTOG, ME  Mia  peBavooouAg@ovuAloudda, Trapouadia
pMeBavooouAgovuloxAwpidiou (MsCI) oe Trupidivn oe Beppokpacia dwuartiou,
divovTtag 10 6-0O-BevoUA0-5-0O-peBavoooulpovulo TTapaywyo 37 (Zxnua 80).
2Tn ouvéxela pe emidopaon peBavoAikou vartpiou oTov dieoTépa 37 ae Avudpo
xAwpopodppio (Hasegawa et al. 1978) mapdayeral 1o 5,6-emmogeidio 38 (ZxApa
80), e atrédoon 71%.

0
HO 7\ _-© 1. BzClmupidivy  BZRpe”\ O NaOMe/MeOH o
o 2. MsCl/mrupidivn o CHCI3 S
O‘CMez O‘CMez O\CMez
2 37 38

ZxAua 80

Katepyaoia Tou emogeidiou 38 pe Beioupia kai atreuBeiag akeTdAuon
Tou ¢evdiaueoou 5,6-emBeio-rapaywyou XXIIB, TTapoucia ofikou Kaliou
(CH3COOK) o¢ didAupa CH3COOH / AcO (Yuasa et al. 1990) éxel wg
ATTOTEAECOUA TNV TTApaywyr] Tou BOgloakeTUMIwUEVOU avaAdyou, 3-0eofu-3-
@B0p0o-1,2-O-1001TPOoTTUNIOEVO-5-O-aKETUAO-6-S-aKkETUAO-6-0€10-a-D-
yAuko@oupavodn (39) (Zxnua 81), to otroio Aappaveral o€ ardédoon 69% utrd
N HOPPN AXPWHWY KPUCTAAWYV. Oa TTPETTEl va TOVIOTEN OTI OTO QAoua
uTTEPUBPOU TG évwong 39 TTapoucidlovTal XOpaKTNPIOTIKEG QTTOPPOYPOEIS
ota 1730 cm™ kar 1685 cm™, o1 oTroieg TPoadiopifouv TNV OKETUAOUEDA Kal

TNV BglakeTUAOUAGDA, avTioTOoIXA.
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To emméuevo oT1ddIO TNG OUVOETIKAG TTopEiag TrepIAauBavel Tn diAvoign
TOU QOKETOVIBIOU TOU TIPOIGVTOG 39, n OTfoia TTPAYUATOTIOIEITAI PE TNV
TTPocOnkn udatikou diaAuuatog TFA (Tsuda et al. 1990), divovtag Tnv £vwon
40 (ZxAua 81), n otroia aTroTEAEI KAl TNV KOPPBIKA £vwon yia TNV TTAPACKEUN

TNG €mMOUPNTAG 5-Bgl0yAukoTTUPAVALNG.

40

Zxnua 81

ATIé TNV PENETN Tou @AopaTog *H-NMR Tng évwong 40, emBeBaiwveral
N aTmmoucdia TNG KOPUPAGS TWV TTPWTOVIwV Tou PHEBUAIOU TNG ICOTTPOTTUANIBEVIKAG
OuAdaG, EVW XOPAKTNPIOTIKESG Eival OI KOPUPES TWV TTPWTOVIWV Twv YEBUAIWV
TNG BEI0AKETUAOPADAG KAl TNG OKETUAOUADAG, AVTIOTOIXA.

AkoAouBei To KaBoploTIKG BAPA yIa TNV TTAPOOKEUN TNG €mMOUUNTAG
BeioguloTTUpavolnG, To oTToio TTEPIAQUPBAVEI aTTOTTPOOTACIO TOU Cakyxdpou 40
ME MEBavVOAIKN aupwvia kal atreuBeiag akeTuAiwon (Vanheusden et al. 2004),
TTapoucia Ac,O kai TupIdivng, ME aTTOoTEAeOPa TNV Trapaywyni g 5-
BeloyAukotTupavolng 41 (Zxnpa 82), n omoia Aaupavetalr oe amodoon 69%.
Oa mpéTTel va emonPavoupe 6T AapBAaveTal Katd KUPIO JEPOG TO a-aVWHEPES
NG BegioyAukoTtupavolng 41, yeyovog trou emBeBaiwveralr €¢etdloviag 1o
@dopa *H-NMR Tng évwong, atmé TIG TIHES TwV OTABEPWY OUZEUENS, Ol OTTOIEG
gival Ji-2- = 3.2 Hz, Jo 3 = 10.0 Hz ka1 J3- 4 = 9.5 Hz. XapakTnpIioTIKN €ival,
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woTd00, KAl N atTouadia NG amoppoPnong TnG BeloakeTUAOUAdAG, OTO PAoua
UTTEPUBPOU, OTa 1697 cm ™, yeyovag TTou aTTOSEIKVUEI OTI TO TETPAKETUAIWUEVO

TTapdywyo 41 €xel Tnv emOuPnTA doun BeioTTupavolng.

(e}
OAc NH
1. Maeavo)\lKr]
appwwa ZIAUAIWEVN Bupivn ACO S | /g
2. ACZO/Truplélvn SnCly/ CH3CN OAc N" O
42

ZxAua 82

MeTd Tnv €TTiTEUEN TNG OUVOEONG TOU aKETUAIWUEVOU Belooakydpou 41,
TTOU aTToTEAEI TO KOMBIKO TTPOoidv yia TN AQwn Tou €mBupnTou @Bopo-BEio-
YAUKOTTUPAVOVOUKAEOCiTN, aKOAOUBEi TO TeAeuTaio PBripa TNG OUVOETIKNG
dladikaoiag, To oTToio TTEPIAAUPBAVEI TN CUCEUEN TOU AVTIOTOIXOU BEI00aKXApPOoU
ME TNV voukAeoBdon, Buuivn.  Zuykekpigéva, n  ouleuén  TNng
BeloyAukotrupavolng 41 pe T olIAUAiwPévn  Bupivn, TTPAYMOTOTTOIEITAI
TTapoucia Tou SnCl, (Vorbruggen and Hofle 1981) wg kataAuTtn, Kai
TTapayetal o €mMOuPNnTdg voukAeoditng, 1-(2°,47,6 -1pIG-O-akeTUANO-5"-6¢€10-3 -
0e0&u-3"-pBopo-L-D-yAukoTTupavoluAo)Bupivn (42), o otroiog AauBdveTal o€
ammédoon 68% Ut TN HOPPr) AEUKWYV KPUGTAAAWV.

MeAeTwvTag 1o @aopa *H-NMR tng évwong 42 (ExAua 83), TTPOKUTITEI
OTI n OITTA Kopueny ota 5.84 ppm pe otaBepd ouleugng Ji - = 10.7 Hz,
QvTIOTOIXEI OTO TTpwTOVIO H-1" Tou Oakxdpou. AkoAouBei 1O OAua Tou
TTpwToviou H-2" atnv tepioxn Twv 5.57 ppm pe otabepd ouleuéng Jo-3- = 9.0
Hz , evw oTn ouvéxela dIakpiveTal To OAUa Tou TTpwToviou H-4", wg Kopuen
OIMAA-OIMAwY oT1a 5.41 ppm, kol pe otaBepd ouleuéng Js s = 10,0 Hz.
XapakTnpIoTIKO €ival TO ofua Tou TTpwTtoviou H-3", To oTToio gp@avieTal wg
Kopu®r SITTAA-TPITTAWY oTa 4.45 ppm, pe otaBepég ouleugng Js r = 49.3 Hz
Kal Ja' 4- = 9.7 Hz. 21N ouvéxela, dIaKPIiveTal TO Orua Tou TTpwToviou H-6"a wg
Kopu®n dITTAN-OITTAWYV oTa 4.34 ppm, Kal he 0TABePEG oUleuEns Jeraen = 12.2
Hz kai Js g2 = 5.6 Hz, evw pia kopuen OITTAR-OITTAWYV gu@avideTal kal o1a 4.16
ppm, n oTroia avTIOTOIXEI OTO TTPWTOVIO H-6"B Tou udaTtavBpakikoU dAKTUAIOU
ME OTABEPA O0ULeUENG Js 63 = 2.8 Hz. TEAOG, WG TTOAAATIAR KOPU@N| TTEPITTOU
ota 3.43-3.35 ppm ep@avidetar 10 TPpwWTOVIO H-5°, evw T onuarta Ttwv
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TTPWTOVIWV TwV PEBUAIWY Twv akeTUAOUAGdwWY TTapouaciadovTal oTa 2.14, 2.10

kai 2.05 ppm.

(0]
OAc L
NH
A B |
c g o =
OAc
42

L

ppm (t1)
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AVTIIK] KOl QVTIKOPKIVIK] dpdon Twv @Bopiwpévwy 5°-0g10-§ulo- Kal

YAuKOTTUpaVOVOUKAEOZITWY TNG BUpivnNg

O1 véor @Bopiwpévol BeIOTTUPAVOVOUKAEOCITEG PEAETAONKAV WG TTPOG
TNV QVTIKI, KUTTOPOTOCIKA Kal avaoToATIK ) Toug Opdong. Ta Treipduara
TTpaydaTtotroiOnkav  oto  TuAua  MikpofioAoyiag,  Bloxnueiag — kai

BiotexvoAoyiag Tou MavemaoTtnuiou Tou Mdpiutrop, otn ZAoBevia.
Ta atroteAéopara TTouU TTPOEKUYAV WG TTPOG TNV QVTIKA dpdon Twv
eCeTaCOMEVWY pOpiwv 36 Kal 42 €vavTl TOU €VTEPOIOU, QTTEIKOVICOVTAlI OTOV

TTivaka 15 kal ouykpivovTal pe 1o AZT.

Mivakag 15. AvTikr) dpdon Twv TTpoidvTwy 36, 42 kal Tou AZT £vavTl Tou evTePoioU
oTeAéxoug RF (ICsp).

Kartepyaaia A* Katepyaaia B*
npO.I-C’)V |C50 % |C50
mg/mL pM CC50/|C50 mg/mL IJM CC50/|C50
(o]
S\fi’ﬁ A A - 0.05 138.7 2
OAc
36
O
OAc NH
s |l /& 0.003  7.226 32,02 0.003 7.226 32,02
AcO F N o
OAc
42
AZT 0.020 74.84 0.75*** 0.006 22.45 25

A: Adpavég
*Katepyaoia A: E¢oudeTépwan Tou 10U aTo didAupa TTpIv TV TTpOodECT] Tou.
Katepyaoia B: AvaoToAr) TNG HOAUCPATIKOTNTAG PMETE TNV TTPOCSEDT) TOU I0U.

**Q1 TIuég CCso/ICso UTTOAOYIOTNKAY CUPQWVA WE TIG TIHEG CCsp TOU TTiVOKA 12
***H 11y CCsp yIa TO AZT oTa KUTTOpa Caco-2 = 56,1 uM

OT1rwg @aivetal atrd Tov Tivaka 15, n évwon 36 dgv TTapouciace avTiikh
Opdon katrd TN dladikaoia TNG €LOUDETEPWONG TOU 10U, TTAPA TTOPEUEIVE
adpavAc. AvtiBeta, n évwon 42, Trapouciace kaAutepn TR 1Cso KATA TN
dladIkagia TNG EGOUDETEPWONG TOU 10U TTPIV TNV TTPOCOECT) TOU OTNV ETTIPAVEIQ

Twv KUTTApwv (ICsp = 0.003 mg/mL), oe avtiBeon pe 10 AZT, TO OTIOIO
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EMQAVIOTNKE va EOUdETEPWVEI TOV 10 0€ oUyKEVTPpWOonN 0.02 mg/mL. Znuavtikd
gival To yeyovog OT11 Ta dUO0 egeTaldueva Popla TTapouciacav Tnv IKavotTnTa va
avaoTéENAOUV TN PMOAUCHATIKOTNTG aTrd  €VIEPOIO, KABWG Traparnpibnke
QVOOTOAN TNG MOAUCMOTIKOTNTAG TOU 10U WPETA TNV TIPOOdECH TOU OTNV
EM@Aveia Twv KUTTdpwv Caco-2. MNapdAa autd, o€ ouykpion pe 10 AZT,
amaTRenkav uwnAOTEPEG OCUYKEVTPWOEIS yia Ta Véa uopla €101 WOTE va

emTEUXOEi TO idI0 ammoTéEAET U £vavTi Tou 10U.

EKTOG, OpWG, atrd TIG avTiKEG 1ID1I0TNTEG TwV VEWV Hopiwv 36 kal 42,
MEAETABNKE €TTiIONG N KUTTAPOTOCIKA KAl AVOOTAATIKA) Toug Opdon o€
dla@opeTIKEG KUTTAPIKEG OcIpES (Mivakag 16). O1 véol pBopobeIovouKAEDLiTEG
36 ka1 42 €CeTdoTNKAV WG TTPOG TNV KUTTAPOTOEIKN TOUG OpAan o€ QUOIOAOYIKA
avBpwTiva evrepika KuTtTtapa (H4, control kuttapikr ogipa), o€ avBpwIiva
YOOTPIKA KOpPKIVIKG KUTTapa (AGS), o€ KUTTOPA AdEVOKAPKIVWUATOS TOU
Taxéwg evrépou (Caco-2), KapKIVWHPATOG Tou oTBoug (MCF-7) kai
MEAQVWHOTOG TOU O€fpuaToG. Ta QTTOTEAECPATA TTOU TTPOEKUYAV YIa T
eCeTaCOueva popla TTapouciddovTal oTov TTivaka 16 Kal OuykpivovTal JE auTd

NG évwong 5-eBopooupakiin (5 FU).

Mivakag 16. Kuttapotoliky dpdon (CCs, UM) Twv evwoewv 36, 42 kal NG 5-
@BopooupakiAng (5 FU) évavtl Twv kuttdpwv H4, AGS, Caco-2, JeAavWwPaTog Tou
Oépuartog kal MCF-7, kal avaoToAr tou TToAAaTTAaciacpuou (ICse, HM) Twv KUTTApwv

Caco-2.
s AvaoToAn
KUTT(]((%OCT:c’g'K?\A?pGGH TToAATTAQGI0GHOU
Mpoiov s0, M (ICs0,M)
H4 AGS | Caco-2 | MEAG- | yiop 7 Caco-2
vwua
o)
NH
S\fk)% 100.6 | 1387 | 2775 | 2775 A 34.6
OAc
36

(@]
OAc
/w NH 659.0 115.6 231.2 231.2 A 28.9
AcO /g
= N~ ~O
OAc

42
5FU 3843.8 | 768.8 384.4 46.1 768.8 15
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"evikOTEPA Kal 01 OUO £CETACOPEVES EVWWOEIG OEV TTAPOUCIacav KAAUTEPN
KUTTOPOTOEIKA &pACn OTA KAPKIVIKG KUTTAapa atrd OTi oTa QuaIoAoyIKa H4, evw
o€ ouykpion pe TNV 5 FU, dev ammodeixBnke KATTOIQ TTIO KUTTAPOTOEIKN £VAVTI
TWV  KOPKIVOYEVWYV  KUTTAPWV. TEANOG, HETPNONKE 1N avaOTOA TOu
TTOAAATTAQCIOoPOU Twv KUTTApwv Caco-2 TTou TTPoKaAouv Ta véa uopiq,
TTpoodiopifoviag TNV €AAXIOTN  OUYKEVTPWON avaoToAng, ICso. Ta
armmoteAéopaTa TTapouciddovial oTnv TeEAeuTaia OTAAN Tou Trivaka 16 Kai
ouykpivovTal Ye autd Tng 5 FU. Eival epgavég Ot o evwoelg 36 kal 42 dev
TTOPOUCIAlouV KAAUTEPN avaoTaATIKR Opdon avamrtuéng amd tTnv 5 FU,

€QOooV oI TINEG ICsp ival apkeTd uwnAOTEPES aTTd aUTA TNG 5 FU.
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®OOPO-5"-OEIO-KETONMYPANONOYKAEOZITEZ

O1rwg £xel avagepOei TTapatTévw, Ol KETOVOUKAEOCITEG, TTOU PEPOUV WG
OaKXapo dia TTupavoln, atroTEAOUV ONUAVTIKA EVOIAUECO O€ OUVOETIKEG Kal
BloouvBeTikéEG OladIKaoieg, TTOAAEG aTTO TIG OTIOIEG €XOUV ATTOTEAECHA TNV
avTioykoyovikr dpdon. AT TIG BIOAOYIKEG MEAETEG TTOU TTPAYMATOTTOINBNKAV
o€ Mia 101aitepn TAEN TPOTTOTTOINMEVWY KETOVOUKAEOITIKWY QvAAOywv, Twv
POOPIWPEVWY KETOVOUKAEOCITWY, aTTOdEIXBNKE OTI DIOBETOUV EVOIOPEPOUOEG,
QVTIIKEG KAl QVTIKAPKIVIKEG 1010TNTEG (Manta et al. 2007, Manta et al. 2009).

Akoun, n BloAoyiknA aTtroTiynon aKOPECTWV KETO-
AuéotrupavovoukAeolitwv (Tzioumaki et al. 2009) amédeige o1 diabéTouv
IDIQiTEPN KUTTAPOOTATIK) OpAon, €vw n OUYKPIOH TOUG ME TA avTioToIXA
VOUKAEOQITIKG avaloya Tng pavvolns (Aggelis et al. 2008), evioxuouv Tnv
utTéBeon OTI N TTapoucia TNG udpPoguUEBUAOUAdAG dev aTTOTEAEI aTTAPAITNTN
TTPoUTTI60E0N yIa TNV Eu@AvIoN TwV BIOAOYIKWY TOUG ISIOTATWV.

ATIO TNV AAAN TTAEUPd, o1 BEIOVOUKAEOLITEG, TTOU PEPOUV TO ATOUO TOU
Beiou evidg TOU BAKTUAIOU TOU OOKXAPOU, OEv TTAUOUV VA TTAPOUCIAouV
evOIOQEPOUOEG  AVTIRIOTIKEG, QVTIKEG KOl QVTIVEOTTAQOMATIKEG  IDIOTNTEG.
Qo1600, T QTTOTEAECMATA TwV PIOAOYIKWYV €PEUVWYV OTA VEOOUVTIOEPEVA
BeioTTupavovoukAeolITiIkG avaAoya 36 kal 42 dev ATaV 1I8IAITEPA IKAVOTTOINTIKA.

Metad Tn BloAoyiKA ATTOTINON KAl TNV €KTIUNON TWV OTTOTEAEOPATWY
TWV VEOOUVTIOEPEVWV POopIWHEVWIV Bel0¢uho Kal
YAUKOTTUPAVOPAVOVOUKAEOQITWY Kal Aaupdavovtag uttoywn OTi VOUKAEOUCITEG,
TTOU QPEPOUV OTO OAKXAPO TOUG Mia KETOVONAdA, £xouv agloAoynbei yia Tig
BIoAoyIKEG TOuG 1010TNTEG, BewpnBnke evdia@épouca n ouvBeon MIag vEQG
TAENG POOPIWPEVWV BEIOVOUKAEOQITWV Kal €IBIKOTEPA TwWV 3 -pO0P0-4°-KETO-
Kal 2'-KETO-5"-0€10-B-D-EUAOTTUPAVOVOUKAEOQITIKWY  avaoAdywv TnG Bupivng

(Sopég XIV kail XV, evwoeig 50 kal 56, oxrua 84).
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. S
F RO B
F
OR \o
XIV XV
B = Oupivn B = Oupivn
R =Ac R =Ac

ZxAua 84

H véa oegipd Twv @Bopiwpévwy BeloTTUpavovouKAEOQITwY DIOBETEL: Q)
Bupivn wg eTePoKUKAIKA Bdon B) B¢cio oTn 5°-8é0n €viog Tou OAKTUAIOU TOU
oakyx@pou y) keTovoudda otn 4°-8éon 3 otn 2°-6éo0n TOoUu CAKXAPOu Kal O)
@B6pI0 0TN 3°-6€0N TOU CAKYXAPOU.

AglotrolwvTag Tn dIaBeCIPOTNTA TOU  B€I0EUAOTTUPAVOVOUKAEOCITIKOU
avaAdéyou TG Bupivng 36, O OUYKEKPIMEVOG VOUKAEOCITNG KABWG Kal To
TTARPWGS ATTOTTPOCTATEUNEVO avAAoyO Tou, BewpnBnKav wg oI KATAAANASTEPES
TTPOOPOUES EVWOEIG YIA TNV OUVOEDN TWV 2 -KETO- KAl TwV 4 -KeTO-3 -pBopo-
5"-0¢10-B-D-EUAOTTUPAVOVOUKAEOQITIKWYV avaAdywv TnG Buuivng, avrioTtoixa. H

PETPOOUVOETIKY TTOPEIA ATTEIKOVICETAI OTO TTAPAKATW OXNUa (ZxNua 85).

o o]
INH NH
. \fk \fk
S S
F N/go — ROMNAO
OR, 0O

xiv R s \kaH
s

ROMN/&O
OR

o 0
8 e
F < OR,

R =Ac 1 OH, Ry = OH, R, = Bz Piv i THP

ZxAua 85

- 100 -

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 10:28:13 EEST - 3.145.62.240



ArmroreAéouara-2 xoAiaoudc

‘Etol, &ekivwvtag ammo TNV €vwon 36, ETTIXEIPEITAI  EKAEKTIKN
ammakeTUAiwon Tou udpofuAliou oTtn 2°-Béon TOU OOKXAPOU, META aATTO

katepyaaoia Tou TTpoidvTog e NaOH og EtOH-trupidivn (Milecki et al. 2001).

0O 0O

NH NH
AcO S\fk/& ~NeOR o m
c MN o EtOH/ MN o
OAC MupIdiv OH
36 36A

ZxAHa 86

H ouykekpipgévn, Opwg, avtidpaon Oev KaTaAfyel oOTo €mOUUNTO
MEPIKWG QTTOTTPOCTATEUUEVO QVAAOYO, TTAPA POVO OTO QAVTIOTOIXO TTANPWG
ATTOTTPOCTATEUMEVO 36A (Zxriua 86). MpooTrdbeia eKAEKTIKNG ATTAKETUAIWONG,
TTOPOAQ  QUTA, TTPAYMOTOTTOIEITAI KAl PE  UOPOXAWPIKN  udpoguAapivn
(NH,OHeHCI) ka1 o&ikd varpio (CH3COONa) oe tupidivn (Gosselin et al.
1984), ye TO ATTOTEAEOUA VA TTAPAUEVEI TO iDIO.

Mapduolo TTPORANUA AVTIMETWTTIOTAKE KAl OTNV TTPOCTTABEIa ouvBeong
TOU 4°-KETOVOUKAEOCiTN TNG Bupivng (doun XIV), XpnOINOTTOIWVTAG WG APXIKN
évwaon TO ATTOTTPOCTATEUMEVO VOUKAEOQITIKO avaAoyo 36A. ApxIKA, ETTIXEIPEITAI
EKAEKTIKRA BevCoUAiwaon, TTapoucia TG EAAXIOTNG 1I00dUvaung TToooTnTag BzCl
oe mupidivn. To amotéAecpa TnG avtidpaong Pev{oUAiwong dev eival To
emMOuUPNTO, KaBwg Aaupdvetal 1o 2°,4°-01G-BevioUuMwuévo TTpoidv 36B (Zxrua
87).

BzCl/Mupidivn A
S\fk NH PvCI/Mupidivn 1 S\fk NH
HO A RO A
F O DHP/p-TsOH/CH,Cl, F N0
OH OR

36A 36B-A

B:R=Bz 'R =Piv, A: R=THP

ZxAua 87

H 1TTpooTrdBeia eKAEKTIKAG TTPOOTACIAG TIPAYUATOTIOIEITAI, ETTIONG, TOOO

TTapoucia TpigeBuloakeTuhoxAwpidiou (PvCl) oe tupidivn (Karakawa and
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Nakatsubo, 2002), 6co «kai e e€midpaon Tou DHP emi  TOU
QATTOTTPOCTATEUPEVOU AVAAOYOU Kal TOU TT-TOAOUOAOGOUAQOVUAIKOU 0&€og (p-
TsOH) w¢ katahlTn ot dvudpo CHLCl, (Lakanen et al. 1995) otouc 0 °C.
QoT1600, KOl oI OUO TIEPITITWOEIG AVTIOPACEWY, ME OKOTIO TNV EKAEKTIKN
TTpooTaCia, £@epe Ta idla amoteAéopata, dnAadny TN AAWn Twv TTARPWGS
TTpooTATEUMEVWY TTPOIOVTWYV 361N Kal 36A (ZxAua 87).

H mapatrdvw un €mTuxig ouvBeTIkr diadikagia odriynoe avaykaoTiKA
o€ M 0eUTEPN TTPOOTIABEIO yIa TN AQWn Twv €MOUPNTWY, 2 -KETO- KAl 4 -KETO-
3"-pB0op0o-5-0e10gUAOTTUPAVOVOUKAEOLITWYV TNG BUpivng.

H OeUTepn PETPOCUVBETIKA TTPOCEYYION VIO TNV TTOPAcKeU Twv 3'-
@B0p0-47-KeTO- Kal 2°-KETO-5"-0€10-B-D-EUAOTTUPAVOVOUKAEOJITIKWV avaAOywV

NG BUPivVNG TTEPIYPAPETAI OTO TTAPAKATW OXNUA:
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O
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S
E N0
OR
XV
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O]

\fJ\NH
RO S N/go
F
o)
XV

R=Acni OH
R, =Bz OH
R, =OHA Acn Bz
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O

M
o s
F N0
OR

XV

T

X

RO
AP
OR;

R = Ac fj OH
R]_:BZI"']OH
R, = OH fj Ac | Bz

R,O S
2%
0o

\ /
C
Mez

7\ :O:
RS V' OR

OR
ZxAua 88

ATIO Tn peTpooUVOeOn TTOU ATTEIKOVICETAI OTO OXAUa 88, gaiveral OTI

apxiki évwon yia T ouvleon 1600 TwWv 4°-KETO- OCO0 KAl TwWV 2°-KETO-'3'-

@B0p0-5"-0€10-B-D-EUAOTTUPAVOVOUKAEOITIKWY avaAdywv TnG Bupivng, gival 1o

oakxapo TnG 5-Bei0Eulopoupavdolng 34, evw KOPBIKAR €vwaon aTToTEAE TO

VEOOUVTIOEPEVO 1I00TTPOTTUAIDEVIKO TTApAYywYo TG 5-Bgi0fuAoTTupavolng.
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2"-O-AKeTUAO-4"-KETO-3 -OOPO-5"-0£10-B-D-UAOTTUPAVOVOUKAEOQITIKO a-

vaAoyo Tng Bupivng

H ouvBeTikr diadikaoia TTou akoAouBrbnke yia TNV TTAPACKEUN Tou 4'-
KETO-3"-pB0P0-5"-0¢€10-B-D-EUAOTTUPAVOVOUKAEOCITIKOU avaAdyou TngG Buuivng
TTepINapBavel wg TTPWTN UAN TNV évwon 3-8€0gu-3-@00po-5-S-akeTulo-5-B¢10-
D-Euhogoupavdoln (34). H olvBeon Tng évwong 34 €xel AdN TTEPIYPOQEI
(Zxnpa 77).

2UVETTWG, TO TTPWTO BAua TG OUVOETIKAG TTopEiag TrepIAauBaver Tnv
avTtidpaon Tng Beioguhopoupavdlng 34 (ZxAMa 89) pe PEBAVOAIKN appwvia
(Vanheusden et al. 2004), odnywvTag oto odkxapo 5-8gi0fuhoTTupavéln 43,

TO oTT0i0 AapBdveTal o€ atrdédoon 72%.

Mez

ZxAua 89

AkoAouBei ekAeKTIK TTpooTacia Twv UdPOEUAiwv OTIC 17,2°-6€0¢€1C Tou
Belo0akxGpou PeE Mia 1I00TTPOTTUNIDEVIKA) OUAda. ZUYKEKPIUEVA, WE ETTIOPACN
Tou (CH3),C(OCHg), €mmi Tng évwong 43 kalr Tou p-TSOH wg KataAuTn
(Leclercq and Antonakis 1989) AauBdverar 10 TTapAywyo 44, TO OTI0i0
ATTOJOVWVETAlI €UKOAa o€ atrodoon 70%. AkeTuAiwon Tou €AeUBepou

udpoluliou oTn 4°-Béon Tou Ocakxdpou 44, trapoucia Ac,O oe Tupidivn,
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odnyei 010 €mMBUUNTO aKeETUANIWPEVO TTapdywyo 45 (ZxApa 89), 10 oT1roio
TTapdyeTal o€ TTOAU KA atrédoon (89%).

To @doua *H-NMR Tn¢ évwaong, 1,2-O-1601poTTuAidevo-4-O-aKeTUAO-5-
B¢e10-3-0e0&u-3-pBopo-a-D-Eulottupavoln (45), atreikoviletal oto oxrnua 90.
O1wg @aivetal, To OAPA Tou TTpwToviou H-1" gpgavidetar wg pia OITTAN
Kopu®r ota 5.14 ppm pe otaBepd ouleugng Ji-2- = 5.0 Hz. AkoAouBei 10
XAPOKTNPIOTIKO Orjua Tou TTpwTtoviou H-3" ota 4.49 ppm TTou TTapouciddeTal
w¢ pia kopu@r OITTAN-TPITTAWY PE OoTaBeEPEG ouleugng Js = 49.8 Hz kal J3- 4 =
9.0 Hz. AkoAhouBouv Ta ofpata Twv TTpwroviwv H-2°, H-4" H-5"a ka1 H-5°8,
EVW TO OAMUATA TWV TTPWTOVIWV TOU OKETUAIOU Kal TNG I0OTTPOTTUANIBEVIKAG

ouadag epgavidovral ota 2.10, 1.58 kal 1.42 ppm, avTioToIxXA.

- 106 -

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 10:28:13 EEST - 3.145.62.240



ArmroreAéouara-2 xoAiaoudc

L

H-5"a

H-1"
H-3" H-2" H-4"

IxAMa 90
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AmroreAéouara-2 xoAiaouodc

H atropdkpuvon NG I00TTPOTTUNIDEVIKAG OPAdAG ATTO TO TTAPAywyo 45,
ETMITUYXAVETAI ME KaTepyaoia pe OldGAupa 90% TFA oe peBavoAn, otrote
TTPOKUTITEI TO avdAoyo 46, 1o otroio AauBdveTtal o dpiotn amoédoon (90%).
‘Etreira Ta udpoguAia Tou 46 Bev{oUAiwvovTal, ue TpooBrkn BzCl o€ trupidivn
Kal TO BevCoUAIwpévo TTapdaywyo 47 (ZxAua 91) AapBdveral o arédoon 83%.
>10 Pdopa *H-NMR Tng évwong Trapouaiadovtal To TTpwTdvio H-1" oTa 5.93
ppm, evw akoAouBouv Ta TTpwTovia H-2" kai H-4" wg TTOANATTAEC KOPUPES OTa
5.75-5.70 ka1 oT1a 5.46-5.39 ppm, avTioToIXa. 2TN OUVEXEIQ TTAPOUCIACETAl N
XOPAKTNPIOTIKA Kopu®ry OITTAR-TPITTAWY TTOU TTPOo0dIopilel To TTpwTdvio H-3°
ota 5.09 ppm pe o1aBepéc ouleueng Js-r = 50.9 Hz kal Jz'3- = J3'a- = 9.4 Hz
Kal akoAouBouv Ta orfparta Twv TTpwToviwv H-5°8 kal H-5"a wg TTOANATTAEG
KopuEg ota 3.22-3.02 kai ota 2.95-2.84 ppm, avTioToixd, KabBwg Kal To ofua

TWV TTPWTOVIWV TOU AKETUAIOU OTa 2.19 ppm.

AO S, _90%TFA ACO/ES: BzCl ACO/ES:
F F OH Mupidivn F OBz

o) OH OBz
a5 46 47
M92
ZxAua 91

AkoAouBei n ouleugn Tou PevCoUMwpEvou Belooakxdpou 47 pe Tnv
ETEPOKUKAIKA Baon Bupivn, TTapoucia Tou SnCl, (Vorbruggen and Hofle 1981)
WG KATAAUTN, Kal TTapdyeTal o €mOunNTOg VOUKAEOLiTNG, 1-(2°-O-BevioUAo-4 -
O-akeTUAO-3"-0€0EU-3 -@BopOo-5"-B¢10-B-D-EuAoTTUpavoluAo)Buuivn  (48), o
oTroiog Aaupaverar oe ammoédoon 68% uttd TN PoOPEPry AEUKOU a@pwdoug
OTEPEOU. 2T OUVEXEIA, N €EKAEKTIKI ATTOKETUAIWON TOU VOUKAEO(iTn 48
TTpaypdaToTroigital xpnoiyotroliwviag NaOH oe EtOH-trupidivn (Milecki et al.
2001) odnywvtag €101 otnv évwon 49 (ZxAua 92), Tou aTroTeAEl Tnv
TTPOdpoUN €vwon yia TN AAYn Tou €mBuunToU KETO-B€10VOUKAEQLiTN. ATTO TO
@dopa 'H-NMR Tng évwong JIOTTOTWVETAI N ATTOUTia TOU OAPATOC TNS
OKETUAONABAG EVW EPPAVAG €ival N JETATOTTION TOU TTpwTOoviou H-4", To o1T0i0
TTapoucialetal ota 4.24-4.17 wg TTOANATTAR Kopu@ry. AKOun, TTapouciddovral
TO TTPWTOVIO H-1" oT1a 5.93 ppm wg dITTAR KOpuYr) Ye oTaBepd ouleugng Ji- o
= 10.5 Hz, 1o mpwTtovio H-2" w¢ TTOAAATTAR Kopuer oTa 5.74-5.65, kaBwg Kal
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TO TTPWTOVIO H-3, TO oTToi0 TTPOCdIoPICETAl ATTO TN XAPAKTNPIOTIKA KOPUYN

QITTAA-TPITTAWYV oTa 4.45 ppm pe oTaBepég ouleugng Js = 50.0 Hz kai Jo- 3 =

\]3',4' = 8.9 Hz.
O O
NH NH
ZINUAIwpEVN \fj\ |
AGO” S; S: Bupivn AcO” S:;S: N/&O —NaOH__ HoT\ ::5 /N/go
F OBz SnCly/ F EtOH/ F
OBz CH30N OBz nup|6ivn OBz
47 48 49
ZxAua 92

To kaBopioTiké oTddio otn ouvBeTIKA diadikaaia, gival n oggidwan Tou
eAeUBepou UDPOLUAIOU TOU DAKTUAIOU TOU OOKXAPOU TOU VOUKAEOCiTN 49 pe
emTidopaon PDC kai Ac,O og SixAwpoueBdvio otoug 60 °C (Herscovici and
Antonakis 1979), Tou odnyei oto €mMOUPNTO 4°-KETO-TTPOIOV, 1-(2 -O-aKeTUAO-

37-0e0¢u-3"-pBopo-B-D-EuhoTTupavolulo-4'-oulolo)Bupivn (50) (ZxAua 93).

o) O

NH
NH
s 1K © Sﬁi&
HO/FE: N"Ng _PDC/Ac0/CH,Cl, E NigaYe!
0
OBz 60°C OAG
49 50
ZxApa 93

E€etagovtag 1o gaoparog *H NMR tng évwaong 50, diammoTwveTal 6Ti N
BevloUAopdda Tng 2°-8é0ng TOU OCOKXAPOU £XEI QVTIKOTAOTOOEI a1md pia
aKkeTUAONAGBA. QoTd00, OTNV TTPOCTTABEI0 oUVOEoNG TOU 4 -KETOVOUKAEOCITN
TNG Bupivng 50, XPNOIYOTTOIWVTAG TNV EAAXIOTN I00dUVaPn TToodTnTa Ac,0, TO
atroTEAEOpa dev gival TO TTOUPNTO, KABWG dEV TTPAYUATOTIOIEITAI N AVTIOPAON
TNG 0&€idwong.

Tou @dopa *H-NMR 1n¢ évwong 50 aiveTal oTo oxAua 94, amd
MEAETN TOU OTTOIOU TTPOKUTITEI OTI N OITTAN KOpuPr oTa 6.37 ppm Pe oTaBepd
ouleugng Ji-2- = 10.7 Hz, avmiotoixei oto mpwTtovio H-1" Tou ocakyxdpou.
AkoAouBei 10 ofpa Tou TTpwTtoviou H-2° otnv Tepiox Twv 5.97 ppm e

ot1abepd ouleuéng Jo 3 = 9.2 Hz. XapaktnpioTiké €ival TO OAPa Tou
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AmroreAéouara-2 xoAiaouodc

TTpwToviou H-3°, 10 otroio ep@avifetal wg kKopuery dITTAN-OITTAwY oTa 5.03
ppm, ue otaBepd ouleugng Js- r = 48.1 Hz. T€Aog, diakpivovTal Ta CAPATA TWV
TTpwToviwv H-5'8 kai H-5"a tou udatavBpakikol OakTUAiou wg TTOAAATTAEG

KOPUPEG TrEpiTTOU oTa 3.69-3.58 ppm Kal TO CANO TWV TTPWTOVIWV TNG
aKeTUAOPGdAG OTa 2,18 ppm.
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AmroreAéouara-2 xoAiaouodc

4°-O-AKETUAO-2"-KETO-3-@O0OPO-5"-0€10-B-D-UAOTTUPAVOVOUKAEOQITIKO a-

vaAoyo Tng Bupivng

ATIO TNV PETPOOUVOETIKN TTopeia Tou oxAuatog 87, @aivetal OTI N APXIKN
€vVwOorn yia TNV TTapackeun Tou €mOupnTou 4°-0O-akeTuANO-2 -KeTO-3 -@B0PO-5"-
B¢€10-B-D-EUAOTTUPAVOVOUKAEOCITIKOU avaAdyou TnG Buuivng eival kal o€ auth
TNV TIEPITITWON TO 0OdkXapo 34, evw KOMPIKA €évwon aTroTeAEl  TO
ICOTTPOTTUAIDEVIKO TTAPAywyo 44, Tou OTToiou n ouvBeon £xel AdN TTEPIYPAPEI
QAVOAUTIKA.

BevZoUAiwon Tou eAelBepou udpoluAiou oTtn 4°-B€0n ToU CaKXApou 44,
TTapoucia BzCl og Tupidivn, odnyei oto €mBuunTéd Bev{oUAMWPEVO TTaPAYwWYO
51 (XxAua 95), To oTroio TTapdyeTal o€ TTOAU KAAr atrodoon (87%). H didvoign
TOUu akeTovidiou amd 10 TTapdywyo 51, emTUYXAVETQI UE KATEPyAOia ME
O10Aupa 90% TFA oe peBavoAn, omrdTe TTPOKUTITEI TO avdAoyo 52, TO OTToio
AauBaverar oe apiotn amodoon (89%). ‘Emerra ta udpofUAia Tou 52
AKETUAIWVOVTAI, TTapoudia Ac,O o€ TTupIdivn Kal TO OKETUNIWPEVO TTAPAYwWYO

53 AauBavetal o€ amrdédoon 86%.

0o
\ 9

51 ¢ %
Mez '(:q

ZxAua 95

Ta @dopata *H-NMR Twv evoswv 51 kai 53 aTmeikovifovTal oTa

oxnuata 96 ka1 97 TTou akoAouBouv.
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ArmroreAéouara-2 xoAiaoudc

To @doua *H-NMR ¢ évwong, 1,2-O-1c0TpoTruAidevo-4-O-Bevioio-
5-0€10-3-0£0¢u-3-@Bopo-a-D-EuAoTTupaveln (51), atreikovieTal 0To oxrua 96.
Omwg  @aiveral, Ta OoAuata Twv TpwToviwv TG  Pev{oUAopadag
TTapoucidagovtal wg dITTAN Kopuery ota 8.07 ppm Kal wg TPITTAEG KOPUPEG OTA
7.58 kai 7.45 ppm, avtioToixa. To ofua Tou TTpwrtoviou H-4" gugavidetal wg
Mia TToAAaTTA Kopuery ota 5.43-5.33 ppm, evw akoAouBei To OAPa TOU
TTpwToviou H-1", To o1T0i0 gu@avifeTal WG Pia dITTAN Kopu@rn ota 5.20 ppm e
oT1aBepd ouleuéng Ji - = 5.1 Hz. AkoAouBei 10 XapakTnpIoTIKO Orua Tou
TTpwToviou H-3" o1a 4.68 ppm TTOU TTAPOUCIAZETAl WG Mia Kopu@r OITTAR-
TPITTAWYV PE oTaBepég ouleuéng Js r = 49.8 Hz kal Jpr3- = J3 4 = 8.8 Hz.
AkoAouBouUv Ta ofuarta Twv TTpwToviwv H-2°, H-5"a kal H-5°8, evw Ta onuara
TWV TTPWTOVIWV TNG I00TTPOTTUNIDEVIKAG oudadag eugavifovrar ota 1.63 kai
1,45 ppm.

10 @dopa *H-NMR 1n¢ évwong 53 (IxAua 97) Tapouacidovial To
TTpwToOVIo H-1" oTa 6.14 ppm, evw akoAouBouv Ta TTpwTévia H-4" kai H-2" wg
TTOMNATTIAEG KOPUYEG oTa 5.49-5.45 kai ota 5.41-5.37 ppm, avrioToixa. 2
OUVEXEID TTOPOUCIACETAI N XAPOKTNEIOTIK KOopu®ry OITTAR-TPITTAWY  TTOU
ava@épeTal oTo TTPWTOVIo H-3" ota 4.90 ppm pe oTtaBepég ouleuéng Js g =
51.1 Hz ka1 Jyr 3 = J3'4- = 9.4 Hz kai akoAouBouv Ta CHPaTa TWV TTPWTOVIwV
H-5"a ka1 H-5"8 w¢ mmoAAaTTA Kopur ota 3.07-2.95, kaBwg Kal Ta oRuaTta
TWV TTPWTOVIWV TWV AKETUAOPAdWY oTa 2.19 kai 2.09 ppm.

To emouevo OTAdIO TNG OUVOETIKAG Tropeiag e€ival n ouleuén Tou
AKETUAIWHEVOU Belooakydpou 53 pe TNV ETEPOKUKAIKN Baon Buuivn, TTapouacia
Tou SnCl,; (Vorbruggen and Hofle 1981) wg kataAuTtn, kai TTapdyeTal o
€MOUPNTOG VOUKAEOCITNG, 1-(2 -O-akeTulo- 4°-O-Bev{oUA0-3 -0€0EU-3 -pBopo-
5°-0¢10-B-D-guhoTTupavoluAo)Bupivn (54), o otroiog AapBdavetralr oe ardédoon
66% UuTTd TN POP®R AcuKOoU a@PWOOUG OTEPEOU. TN OUVEXEIA, N EKAEKTIKN
ATTAKETUAIWON TOU VOUKAEOCITN 54 TTpayuaToTrolEiTal Xpnolyotroiwvtag NaOH
oe EtOH-1rupidivn (Milecki et al. 2001) odnywvTag €101 0TNV évwon 55 (ZxrRua
98), TTou aTToTeEAEl TNV TTPOdPOMN €vwaon yia T ARYn Tou €TMOUPNTOU KETO-
BeiovoukAeoliTn. A6 To @dopa H NMR Tng évwong OIOTTOTWVETAl N
ATTOUCia TOU ONUATOG TNG AKETUAONADAG VW EPPAVAG €ival N YETATOTTION TOU
TTpwToviou H-2°, 10 o100 TTapoucidletal ota 4.19-4.11 w¢ TTOAAQTTAN

Kopu®n. AKOun, TTapoucidfovtal 1o TTpwTévio H-1" ota 5.98 ppm wg dITTAR
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AmroreAéouara-2 xoAiaouodc

Kopu®n pe otaBepd ouleugng Ji-2- = 10.6 Hz, 10 TpwTtoVvIo H-4" w¢ TTOAAATTAR
Kopu®nA ota 5.75-5.62, kaBwg kai 1o TTpwTdVvIo H-3°, TO0 oTT0i0 TTPOCdIopifETal
ammd TN XAPOKTNPIOTIKA Kopu@r) SITTAR-TPITAWY oTa 4.41 ppm Pe OTaBEPES
ouleugng Jz r=49.8 Hz ka1 J2'3- = J3 4 = 9.0 Hz.

o) o)
NH NH
INUAILPEVN | \fl\
BzO" S:isl _Buuivn o S:isz N/&O _NaOH | p,0° S;! S: Nko
F OAc  SnCly/ F EtOH/ F
OAc CHsCN OAc Mupidivn OH
53 54 55

ZxAua 98

To KaBopIoTIKO Bripa TNG CUVOETIKNG dladikaaiag, €ival N ogeidwaon Tou
eAeUBepou UdPOEUAIOU TOU DAKTUAIOU TOU OAKXAPOU TOU VOUKAEOCiTN 55 pe
emTidpaon PDC kai Ac,O ot dixhwpopeddavio atoug 60 °C, Tou odnysi oTo
EMOUPNTO 2 -KETO-TTPOIOV, 1-(4"-O-akeTuAO-3 -0€0EU-3"-pBopOo-B-D-
¢uhotrupavoluAo-2 -ouloCo)Bupivn (56) (Zxnua 99).

0] O
NH NH
| |
S
0
OH 60 “C KO
55 56
ZxAua 99

To @dopa 'H-NMR Tn¢ évwong 56 kaBw¢ kai TG évwong 55

artreikoviovral 0To TTAPAKATO oxnua (Zxnua 100).
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AmroreAéouara-2 xoAiaouodc

ATIé TN peAéTN Tou @dopatog *H-NMR Tng évwong 56 (Exfua 100),
TTPOKUTITEI OTI N BITTAA KOpuPr oTa 6.07 ppm e otaBepd ouleuéng Ji-F = 10.6
Hz, avTiotoixei oto mpwTtdvio H-1" Tou cakxdpou. AkoAouBei 10 orua Tou
TTpwToviou H-4" atnv tepioxn Twv 5.75 ppm pe otaBepd oudeuing Js-4- = 9.1
Hz , evw oTn ouvéxela dIakpiveTal To opa Tou TTpwTtoviou H-37, wg Kopupn
OITTAA-OITTAWY oTa 4.83 ppm, Kal Ye oTaBePEG oUleuéng Js = 48.0 Hz. T€Aog,
dlakpivovTal Ta oANaTa Twv TTpwToviwv H-5"a kalr H-5°8 Tou udaTtavBpakikou
QaKTUAIOU w¢ TTOAATTAEG KOPUPEG TTepiTTou OoTa 3.58-3.43 ppm, &vw TO
ONUATA TWV TTPWTOVIWV TOU PEBUAIOU TNG AKETUAOPADAG TTAPOUCIAdETAl OTA

2.17 ppm.
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ArmroreAéouara-2 xoAiaoudc

MeAéTn Kol OUyYKpion @Bopo-0¢l0-KeETOVOUKAEOlITWY Kol pBopo-
KETOVOUKAEOJITWY HECW MHOPIOKWY YPAPNHATWY KAl UTTOAOYIOTIKWYV

MEBODOWV

Eival yvwoTd 611 01 avTidpAoelig ammdoTTaong ammaiTouV avTI-OJOETTITTEDN
oTeEpEOoXNUEia. ATTapaitnTn TTPOUTTIOBECN YyIa TNV TIPAYMOTOTIOINON  MIAg
avTidpaong atréoTTaonS ival N atroxwpouca ouada Kal To H TTou atrootrdaral
va Bpiokovtal o€ B€on anti (trans) kai diagovikr) (diaxial).

2TNV TIEPITITWOT, TWV OKOPEOTWV 2°-KETOVOUKAeolITwy (Manta et al.
2007), n avtidpaon B-arrdCTTOONG TTPAYUATOTIOIEITAI AV Kal N atroXwpouoda
oudda kar To H dev PBpiokovrar oe diauopewaon avti. QoTtéco, autd dev
oupBaivel OtV TTEPITITWON  TOU  VEOOUVTIOEPEVOU  27-KETO-PBOpPO-
BelovoukAeolitTn TnNG Bupivng, 6tmou n avrtidpaon amoéoTTaong dsv AauBAvel
Xwpa.

2Tnv TpooTrdBeia eEepelivnong TNG aAAayAg TnG diaudpewong Twv
VEWV MOopiwv, MEAETABNKE n OOuN TWV VEOOUVTIOEPEVWY  @BOpO-B€Io-
KETOVOUKAEOCITWV KOl CUYKPIONKE JE AUTH TWV POBOPO-KETOVOUKAEOLITWY, KE TN
BonBeia Tou Tpoypduuatog ChemBio3D Ultra 12.0. To OUYKEKPIYEVO
TTpoOypauua  divel TN duvatdtnTta €gepelvnong TG OOWNAG XNMIKWYV  Kal
BIOAOYIKWV HOVTEAWV, MECW MHOPIOKWY YPAPNUATWY KAl  UTTOAOYIOTIKWY
MEBOOWV.

‘ET01, HEAETAONKE N doury Tou véou 2’'-KETO-BOPO0-B€I0VOUKAEOGITN TNG
Bupivng 56, TTapatnpwvTag TNV aAAayr oTtn dIaudépPwaon Tou Hopiou, HEoW
TOU UTTOAOYIOHOU TNG Biedpng ywviag O4-Cy-Cs-Hs.

Y OYH ©
\)\i N
)L S o )k S o

2’-Keto-pBopo-voukAeoditng 2’-Keto-pBopo-BeiovoukAeoditng

ZxApa 101

-119 -

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 10:28:13 EEST - 3.145.62.240



AmroreAéouara-2 xoAiaouodc

Metd Tov uttoAoyiopd Tng Oiedpng ywviag O4-Cy-Cs-Hs, péow Tng
aTreIKOVIONG TWV TPIOBIACTATWY dopwYV TwV Popiwyv (Eikdveg 1 kai 2), BpEOnKe
otl, n diedpn ywvia O4-C4-Cs-Hz (ion pe 31°) Tou veoouvTiBéusvou @Bopo-
Be10voukAeoliTn gival pikpdTEPN aTTd AUTH Tou PBopovoukAeolitn (ion pe 53°).
H diammiotwon auth gvioxuel Tnv utméBeon OTI, e€aiTiag NG UTTapEng MIKPNAG
diedpn¢ ywviag oe cuvduaouod Pe TNV dIANOPPWON TNG ATTOXWEOUCAS Ouadag
Kai Tou H, eivai aduvarn n avridpaon Tng L-amoctracns. ‘Etol dev
TTPOYUATOTIOIEITAI O OXNUATIOUOG Tou dITTAOU deopou oTig 3°,4°-Bé0€1G TOU
OOKXAPOU TOU KETOBEIOVOUKAEOCiTN. ZTIG €IKOVEG, 1 Kal 2, aTreikovifovTal Ol
TPIOBIACTATEG OOUEG TWV 2 -KETO-POOPO-0€10- KAl 2 -KETO-POOPOVOUKAEOITWV

NG Bupivng, avTioToixa.

Eikéva 1. TpiodidoTtatn doun Tou 2°-KeTo-pB0p0-0€10-vOUKAEOZiTN TNG Bupivng

Eikéva 2. TpiodidoTtarn dour Tou 2 -KeTo-pB0POVOUKAEDLiTN TNG Bupivng
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Ill. NEIPAMATIKO MEPOX

FENIKEZ MEOGOAOI

Xpwpuatoypa@ia AerTAg oToIfddag (TLC: Thin Layer Chromatography)

O éAeyxog TNG KABAPOTNTAG TWV EVWOEWV Kal N TTapakoAoudnon tng
TTOPEIag TwWV avTIOPACEWVY EYIVE PE XpwpaToypagia AeTTTig oToifadag (TLC)
o€ TTAGKES ahoupiviou emoTpwuéveS We silica gel Fasq (0.2 mm) TnG eTaipiag E.
Merck. O1 knAideg Twv xpwuaroypaenudatwy (TLC) cival opatég utrd Auyvia
utrepiwdoug (UV, 254 nm) kal pe wekaopud pe didAupa Berikou ogéog 30% Kai
Béppavon atoug 120 °C.

E€aipeon atroteAouv ol keTovoukAeoliteg, Ta TLC xpwuaToypa@riuaTa

TWV OTToiWYV, Yekadovtal e didAupa 2,4-divitpopaivuludpadivng (0.1%).

Xpwpuatoypa@ia oTAANG

H xpwpuatoypagia othAng utd Tieon (flash column chromatography),
EMTEUXONKE PE TNV eloaywyn agpa utrd Trieon (Still et al. 1978) evidg oTANG
TTakTwPEVNG pe silica gel 60 (230-400 mesh) Tng etaipiag E. Merck.

MéTpnon TnG OTTTIKAG EVEPYOTNTAG
O1 YeTPAOEIG TNG YWVIOG OTPOPNG TTPAYHATOTTOINBNKAV O BEpUoKpaaia

TTePIBAANOVTOG e TN BonBeia TToAwaoIuéTpou, TUTToU Autopol I.

ddaopara uTTEPIWOOUG AKTIVOBOAING

Ta Qpacuata UTTEPILLOOUG QKTIVOBOAiag eAq@Bnoav (o}
PAOUATOPWTOUETPO, TUTTOU PG Instruments Ltd. O popiakOg CUVTEAEOTAG
amoéoBeong &, TTPOodIoPIoTNKE ATTO TNV £€iCWOn

e=log (Ip/1)/(Cxd)

otrou log (lp / 1) = OTITIKA TTUKVOTNTA PETPNUEVN OTO PEYIOTO TNG ATTOPPOPNONG

(Amax)

C = ouykévtpwaon Tng ouaiag og mol/L

d = pnkog kuyweAidag og cm
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ddopara NMR

Ta @dopata Tpwroviou NMR (*H-NMR) kataypdenkav ota 500 MHz
oe gaopatoypd@o Bruker DRX 500, evwy Ta @dopata avBpaka NMR (FC-
NMR) kataypdenkav ota 100 MHz oe @acpatoypd®o Bruker DRX 400. Qg
OIOAUTNG XpnolpoTToindnke TO deuTepiwpévo XAwpodpuio (CDCls) A n
deuTepiwpéVn PeEBavoAn (CD3OD). O1 XNUIKEG PETATOTTIOEIS O avaQEPOVTAl WG
Tpo¢ To TeTpapebulooiAdvio (TMS) yia 1o *H, o d¢ TIPEC Twv OTABEPWIV

ouleugng J ekppadovTal o€ Hz.

®aopara padag (Electron spray mass spectrometry, ES-MS)

O1 perpnoeig padag €yivav o€ QAOPATOUETPO TUTTOU, Finnigan-MAT
TSQ 7000, ye u€BodO loviopou Tov Wekaouod (electron spray ionization ESI). H
akida diatnpnnke og taon 4.5 V, n taxutnta porg Tou alwTtou ota 50 psi, N
TaxuTnTa Porg TnG avrtAiag 3 yL/min kai n Bgpuokpaacia Tou TpIXoEIdoUG 200
°C. O xpnoiuoToloUPevog SIGAUTNG ATAV VEPS Kal TO €0POG TWV padwy ATav
peTagu 0-1600.

NMpoodlopICHOG TWV ONMEIWV TASEWG
Ta onueia TENG TWV PN UYPOOKOTTIKWY OTEPEWV KATAYPAPNKAV OF

opyavo Mel-Temp Apparatus kai dev gival dlopOwuéva.

=Apavon diaAuTwyv

O1 avmdpdaoeig TTOoU  TrEPIEAGUBavay  Avudpoug OIAAUTEG ] OUCTiEg
euaioBnTteg otnv arudoeaipa éAapav xwpa KATw atmmd adpavy aTtudéceaipa
alwTou.

To OdixAwpouebdvio amooTdxbnke Trapoucia Trevrogeidiou  ToU
PWOPOPOU Kal TO ATTOOTAYHA CUAAEXONKE O€ QIAAN TTOU TTEPIEIXE MOPIaKA
KOoKIva 4A, d1ou Kal atroBnkeUTNKe. To AKETOVITPIAIO, TO TOAOUOAIO KaI TO
N,N-8iueBulopoppuapuidio ammooTaxBnkav uttepavw udpidiou Tou acBeaTiou Kal
TO amdoTayua OUAAEXBNKe ot @QIGAN pe popiakd kookiva 3A, otrou kai
armolnkeuTnke. H TTUPIBivn ammooTaXONKE TTapoudia udpoeldiou Tou KaAiou
Kal TO oTTOoTOyMa OUANEXBNKE Ot QIAAN pE HOPIOKA kOoKiva 4A, étmou Kai

ammoBnkeuTnke. To THF ammootdyxOnke atmd vaTpio/Bevio@aivovn, auéowg TIpIvV
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ammd 1N xpnon tou. TéAog, TOo DMSO ammoBnkeUTnKe ot QIAAN PE POpPIOKA

kdokiva 3A.

2TOoIXEI0K avAaAuon

O1 oToIXEIaKEG  aVOAUOEIC TwV  OUCIwV  Eylvav  JE TN XPnRon
auTopaToTToINPéEVWY  avaoAuTwy  TnG  eTaipiag  Perkin-Elmer 2400 (%
TTpoadiopiopog C, H kar N) kai o1 TIgéG KupaivovTal og gUpog = 0.4% Twv

BewpnTIKWV.
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2UvBeon Tng 3-8£0&U-3-0B0P0-1.2-516-O-aKETUAO-5-S-aKeTUAO-5-8€10-a-D-

Euhooupavolnc (6)

3-Agogu-3-pBopo-1,2-O-100TTPOoTTUAIBEVO-a-D-EUAo@oupavoln 3)
(Elhalabi and Rice 2004)

2¢  OIGAupa TG 3-0e0&u-3-9Bopo-1,2-0O-1coTTpoTTUNIdEVO-a-D-
yAukopoupavolng (2) (5.00 g, 22.5 mmol) oe pebavoAn (79 mL) kai
ammoviopévo vepd (79 mL) trpooTiBetar NalO4 (5.09 g, 23.8 mmol) kal 1o
TTPOKUTITOV evalwpnua avadeveTal o€ Beppokpacia dwpatiou yia 1 h. 21
ouvéxela TTpooTifeTal pia otayova alBuAevoyAukdAng kai NaBH,4 (2.00 g, 52.3
mmol), ka1 To piyua TN avrtidpaong avadeveTal yia dia emITTAéOV wpa.
AkoAouBei TTpooBrkn Kopeopévou OBIOAUNATOG O&IVOU avBpaKIKOU VaTpiou
(NaHCO3) kai ekxUAion pe EtOAc (4 x 500 mL). H opyavikr} @aon TTAEveETAl PE
Kopeouévo OldAupa O&ivou Benkou vatpiou (NaHSO,), Enpaivetalr utrepdvw
avudpou Nap,SO,4 Kal 0 dIOAUTNG ATTOPAKPUVETAI UTTO KeEVO. TO TTPOKUTITOV
¢ANaio kaBapideTal e xpwparoypagia oTHANG Uutro TTieon, XPNOIMOTTOIWVTAG WG
OIaAUTN ékAouong TO cuoTnua 0&IKOG alBuAeaTépag / n-e€avio (20/80), oTroTE
TTapaAaupaveral To €mBuuntd TTPoidv 3 (4.00 g, 92%) w¢ TTAXUPEUCTO

axpwpo £Aaio.

ESI-MS (m/z): 193.3 (M+H")

2toixelakn avaiuon: (CgH13FO4) C, H
YTroA. (%) C :50.00 H:6.82
Eup. (%) C :49.67 H:7.00

'H-NMR (500 MHz, CDCl5)

5 5.91 (d, Ji2 = 3.8 Hz, 1H, H-1), 4.92 (dd, Jsr = 50.4 Hz, J34 = 2.3 Hz, 1H,
H-3), 4.62 (dd, Jo = 11.1 Hz, Jo1 = 3.8 Hz, 1H, H-2), 4.28 (m, 1H, H-4), 3.82
(m, 2H, H-5a and H-5b), 1.41 (s, 3H, CHs), 1.25 (s, 3H, CHj).
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3-Agogu-3-9pB0po-1,2-O-100TTPOTTUAIBEVO-5-O-TOAOUOAOGOUAPOVUAO-a-D-

Suhogoupavoln (4)

2¢  OIGAupga TG 3-0e0&u-3-9pB0opo-1,2-O-1c0TTpOoTTUAIBEVO-a-D-
c¢uhogpoupavolng (3) (4.00 g, 20.7 mmol) og Trupidivn (53 mL) TrpooTiBeTal P-
TsCl (5.20 g, 27.6 mmol) kal To TTPOKUTITOV EVAIWPNUA AVOOEUETAlI OE
Bepuokpacia dwuaTiou yia pia voxta. AkoAouBei TTPOOBAKN KOPECOHEVOU
dlaAupaTtog 6¢ivou avBpakikou vaTtpiou (NaHCO3) kai ekxUAion pe EtOAC (4 x
500 mL). H opyavikiy @daon g¢npaivetal utrepdvw Aavudpou Na,SO, Kal o
OIOAUTNG ATTOUAKPUVETAI UTTO KeVO. To TTPOKUTITOV €AaIo KaBapifeTal WE
XpwaTtoypagia oTHANG UTro TTiean, XPNOIMOTTOIWVTAG WG dIOAUTN éKAouong TO
ouoTnua oIkég alBuAeoTépag / n-e¢dvio (10/90), omrdTe TTAPAAAUPBAVETAI TO

emMOUPNTO TTPOIGV 4 (6.50 g, 91%) uTrd TN HOPP AEUKWV KPUOTAAAWV.

2nueio TAgewg 61-63 °C (0CIKOG alBUAEOTEPOG/EEAVIO).

ESI-MS (m/2): 347.4 (M+H")

21oixelakr Avaiuon: (C1sH19FO6S) C, H
YToA. (%) C:52.01 H:5.53
Eup. (%) C:52.23 H:5.69

'H-NMR (500 MHz, CDCls)

& 7.40-7.80 (m, 4H, Harom TOOUAOPEDAC), 5.93 (d, J12 = 3.7 Hz, 1H, H-1), 4.96
(dd, J3F = 50.1 Hz, J 34 = 1.8 Hz, 1H, H-3), 4.67 (dd, Jor = 10.5 Hz, Jo1 = 3.7
Hz, 1H, H-2), 4.35-4.49 (m, J4¢ = 28.1 Hz, J43 = 1.8 Hz, 1H, H-4), 4.18-4.29
(m, 2H, H-5a and H-5b), 2.47 (s, 3H, ArCHj3), 1.48 (s, 3H, CH3), 1.33 (s, 3H,
CHa).
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3-Agogu-3-9pB0po-1,2-O-100TTPOTTUAIBEVO-5-S-aKETUAO-5-0€10-a-D-§uAo-
poupavoldn (5)

2¢ O1GAupa TNG TooUAIWPEVNG évwong 4 (6.5 g, 18.8 mmol) oe DMF (71
mL) mpooTiBetal KSAc (2.9 g, 25 mmol) kai 1o TTPOKUTITOV Evaiwpnua
avadevetar otoug 100 °C vyia 1h. AkoAouBei TTpocOnkn Kopeouévou
dlaAupaTtog 6¢ivou avBpakikou vaTtpiou (NaHCO3) kai ekxUAion pe EtOAC (2 x
350 mL). H opyavikr} @aon tAévetal ye vepd (20 mL), ¢npaiveral utrepAvw
avudpou NaSO4 kal o dIaAUTNG ATTOPAKPUVETAI UTTO KeVO. TO TTPOKUTITOV
éANaio kaBapideTal e xpwpatoypagia oTHANG UTrd TTiEon, XPNOIMOTTOIWVTAG WG
O1aAUTN ékAouong To cuoTnua o&IKOG alBuAeaTépag / n-e€avio (10/90), otroTe
TTapaAaupBaveral To €mBuunTto TTPOoIdV 5 (4.10 g, 87%) wg TTaXUPEUCTO KITPIVO

£Aalo.

ESI-MS (m/2): 251.4 (M+H")

2toixelakr) Avaiuon: (C1oH1sFO4S) C, H
YToA. (%) C:47.99 H:6.04
Eup. (%) C:48.27 H:5.89

'H-NMR (500 MHz, CDCl5)

5 5.96 (d, J1» = 3.8 Hz, 1H, H-1), 4.88 (dd, Jsr = 50.1 Hz, J34 = 2.1 Hz, 1H,
H-3), 4.68 (dd, Jo¢ = 10.8 Hz, Jo1 = 3.8 Hz 1H, H-2), 4.19-4.34 (m, J4r = 28.4
Hz, Js3 = 2.1 Hz, 1H, H-4), 3.12-3.26 (m, 2H, H-5a and H-5b), 2.36 (s, 3H,
SAc), 1.47 (s, 3H, CHs), 1.31 (s, 3H, CHs).

IR (Nujol): 1697 cm-1(Sac).
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3-Agogu-3-9pB0opo-1,2-816-O-akeTUAO-5-S-akeTUAO-5-0€10-D-§UAOPOoUpavo-
n (6)

AidAupa TG évwong 5 (4.1 g, 16.5 mmol) oe Ac,O/ CH3COOH/ Benkd
o¢u (350 mL, 70:30:1, v/iv) avodeUeTal yia TPEIG NUEPEG. 2Tn OUVEXEIQ
TTpooTifeTal Avudpog aiBépag (600 mL) kal oIk vaTplo. To didAupa dindeital
Kal ol OIaAUTEG aTTopakpuUvovTal UTTO KEVO, a@oU TIPWTa  TTPOCTIOETAI
TOAOUOAIO. To TTpoKUTITOV £AaIO KABapifeTal PYE XpwHATOYPAPia OTAHANG UTTO
TTiEon, XPNOIPOTTOIWVTAG WG OIoAUTn  ékKAouong TO ouoTnUa  O&IKOG
alBuAeoTépag / n-e€avio (20/80), otrdTe TTapaAauBaveTal To €mBUUNTS TTPOIOGV

6 (4.00 g, 82%) w¢ TTaxUPEUCTO KITPIVO £AiO.

ESI-MS (m/z): 295.4 (M+H")

2toixelakry Avaiuon: (C11H1sFO6S) C, H
YTroA. (%) C:44.89 H:5.14
Eup. (%) C:45.08 H:5.29

'H-NMR (500 MHz, CDCl5)

5 6.45and 6.11 (a: d, J1» = 4.8 Hz, 0.3H, H-1; B: s, J1.» = 0.7 Hz, 0.7H, H-1),
5.29-5.33 (m, 1H, H-2), 4.97 (dd, Jsr = 50.3 Hz, Js4 = 3.7 Hz 1H, H-3), 4.31-
4.48 (M, Jar = 25.8 Hz, J43 = 3.7 Hz, 1H, H-4), 3.14-3.34 (m, 2H, H-5a and H-
5b), 2.36 ka1 2.37 (B and a, s, 3H, SAc), 2.06-2.16 (m, 6H, OAC).

IR (Nujol): 1697 cm™ (SAc), 1750 cm™ (OAc).
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Zuvleon TWV 3’-5e08&u-3"-00p0-5"-S-akeTUAO-5"-0€10-B-D-

EuAo@OoUpPaVvOVOUKAEOUTIKWV avaAdoywVv Tnc Bupivne (7), TNC oupakiAng

(8) ka1 TN¢ 5-@pBopooupakiAnc (9)

1-(3"-Agogu-3"-@Bop0o-5"-S-akeTUAO-5"-8¢€10- B-D-§UAoPoupavoluAo)Bupivn
(7)

2¢ d1dAupa TnG Bupivng (2.4 g, 18.9 mmol) oe dvudpo CH3CN (65 mL)
mrpooTiBeTal HMDS (4.9 mL, 23.3 mmol) kai ocakxapivn (0.12 g, 0.63 mmol)
Kal TO TTPOKUTITOV evaiwpnua Beppaivetal pe KGBeTo WuktApa yia 30 min.
A@OTOU TO piyda yivel dlauyég, TTpooTiBeTal n BgloakeTUNIWPEVN 3-0€0EU-3-
¢B0po-1,2-016-O-akeTUAO-D-EUAOPoupavoln (6) (4.00 g, 13.5 mmol) kai
Me3SiOSO,CF3 (3.4 mL, 19 mmol), kal To piyha NG avTtidpaong avadeUeTal
yia 800 eTITTAéOV WPES PE KABeTO WukTApa oToug 80 °C. AkoAouBei TTpocOKn
Kopeouévou diaAupaTtog 6¢ivou avBpakikou vaTtpiou (NaHCO3) kal ekxUAIon e
EtOAc (4 x 250 mL). H opyavikiy @don trAéveTtal pe vepd (20 mL), Enpaiveral
utTEPAvw avudpou Nap,SO, Kal 0 dIOAUTNG OTTOPOKPUVETAI UTTO KevO. To
TTPOKUTITOV  éAdlo  KaBapileTal Pe  xpwuatoypaia oTAANG utd  Tieon,
XPNOIMOTTOIWVTAG WG OIaAUTN éKAouong To ouoTnua o&Ikdg alBuAeoTépag / n-
e€avio (80/20), otréte TTapaAapBdveral To €mOuuNTO TTPOIdV 7 (2.7 g, 56%) w¢

UTTOKITPIVO €AQO.

[a]p?® = + 28.9° (c = 0.25 XAwpPOoPOPHIO)

ESI-MS (m/z): 361.4 (M+H")

2toixelakn Avaiuon: (C14H17FN2O6S) C, H, N
YTroA. (%) C :46.66 H:4.14 N:7.77
Eup. (%) C:46.91 H:4.33 N:7.52

'H-NMR (500 MHz, CDCl5)
58.67 (br's, NH), 7.26 (s, 1H, H-6), 6.06 (d, J1»' = 2.2 Hz, 1H, H-1"), 5.23 (d,
JZ',F = 16.9 HZ, 1H, H-2'), 4.99 (dd, \]3'7|: =50.2 HZ, Jg'y4' =23 HZ, lH, H-3'),
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4.11-4.26 (M, Jg ¢ = 28.7 Hz, 1H, H-4"), 3.29-3.33 (m, 2H, H-5"a and H-5'b),
2.40 (s, 3H, SAC), 2.14 (s, 3H, OAC), 1.94 (s, 3H, 5-CHa).

13C-NMR (100 MHz, CDCls)
5194.91, 170.24, 163.73, 150.82, 136.05, 110.92, 96.08, 90.68, 76.19, 72.06,
30.32, 30.59, 21.03, 12.41.

IR (Nujol): 1697 cm™ (SAc), 1750 cm™ (OAc).

1-(3"-Agogu-37-@pBopo-5'-S-akeTUAO-5"-8¢€10-B-D-§UAopoupavoluAo)oupa-
KiAn (8)

To Tapdywyo Tng oupakiAng 8 ouvTtiBetal ammd 10 OAKXapo 6
akoAouBwvTtag Tnv idia TrEIpauaTikn dladikaoia TTou TTEPIYPAPETAl yIA TN
ouvBeon Tou TIpoidviog 7. To TIpokUTITOV  €Adlo  KaBapiletar e
Xpwartoypagia oTHANG UTTO TTiECN, XPNOIUOTTOIWVTAG WG dIOAUTN éKAouong TO
ouoTnua oIkég alBuAeoTtépag / n-e¢davio (80/20), otrdTe TTAPAAAUPBAVETAI TO

emMOUPNTS TTPOIGV 8 (2.4 g, 51%) wg UTTOKITPIVO €AalO.

[a]p?? = + 27.6° (c = 0.25 xAwpPOoPOPHIO)

ESI-MS (m/z): 347.5 (M+H")

21oixelokr AvaAuon: (C13H1sFN2O6S) C, H, N
YToA. (%) C :45.08 H:4.37 N :8.09
Eup. (%) C:45.33 H:4.63 N:7.82

'H-NMR (500 MHz, CDCl5)

& 7.37 (d, Je5 = 8.2 Hz, 1H, H-6), 6.03 (d, J1-» = 2.0 Hz, 1H, H-1"), 5.79 (d,
1H, H-5), 5.24 (dd, Jo-¢ = 16.0 Hz, 1H, H-2"), 4.97 (dd, J3'¢ = 50.0 Hz, J3 4 =
2.2 Hz, 1H, H-3"), 4.16-4.27 (m, J4 ¢ = 28.9 Hz, 1H, H-4"), 3.24-3.36 (m, 2H,
H-5"a and H-5"b), 2.40 (s, 3H, SAc), 2.15 (s, 3H, OAc).
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13C-NMR (100 MHz, CDCls)
5 195.02, 170.19, 163.56, 150.97, 141.18, 102.47, 95.70, 90.59, 76.21, 72.13,
30.28, 30.49, 20.98.

IR (Nujol): 1697 cm™ (SAc), 1750 cm™ (OAc).

1-(3"-Aé0ogu-3"-pBop0o-5"-S-akéTuAo-5"-0€10-B-D-EUAOoPoupavolulo)-5-¢p0o-
pooupakiAn (9)

¢ OIGAupa TNG 5-¢pBopooupakiAng (2.5 g, 18.9 mmol) oe avudpo
CH3CN (59 mL) tmrpoaoTiBetal HMDS (5.0 mL, 23.4 mmol) kai cakyapivn (0.16
g, 0.87 mmol) Kal TO TTPOKUTITOV EvAIWPNHA BEpUAiVETal JE KABETO WUKTAPA
yia 30 min. A@ATou TO diyua yivel dlauyEg, TTpooTiBeTal n BeloakeTUAMIWPEVN 3-
0e0&u-3-pBopo-1,2-016-O-akeTulo-D-EUAOPoupavdln (6) (4.00 g, 13.5 mmol)
kKar Me3SIOSO,CF3; (3.4 mL, 19 mmol), kai 10 piyya NG avrtidpaong
avadeveTal yia €€ €mTAéoV Wpeg o€ Bgpuokpacia dwuatiou. AkoOAouOEi
TTPOoONKN Kopeopévou dlaAupaTog OEivou avBpakikou vartpiou (NaHCO3) kai
eKXUAIoN pe EtOAC (4 x 250 mL). H opyavikr) @daon mAéveTal pue vepd (20 mL),
¢npaivetar utrepavw davudpou Na,SO4 kal 0 dIaAUTNG aTTOPOKPUVETAl UTTO
KevO. To TTpokUTITOV A0 KABApileTal Je XpwuaToypagia otiANG utro Trieon,
XPNOIMOTTOIWVTAG WG OIaAUTN éKAouong To ouoTnua o&Ikdg alBuAeoTépag / n-
e€avio (50/50), otréte TTapaAdupaveral To €mOuPNTO TTPOIdV 9 (2.7 g, 55%) wg

UTTOKITPIVO €AdO.

[a]p?® = + 36.8° (c = 0.25 xAwpoPOpIO)

ESI-MS (m/z): 365.5 (M+H")

2toixelakn Avaiuon: (Ci3H14F2N206S) C, H, N
YTroA. (%) C:42.86 H:3.87 N:7.69
Eup. (%) C:43.11 H:3.63 N:7.42
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'H-NMR (500 MHz, CDCls)

5 7.74 (d, Jers = 5.8 Hz, 1H, H-6), 6.01 (dd, J1-2>- = 1.9 Hz, J1-rs = 1.7 Hz, 1H,
H-1%), 5.23 (dd, J'¢ = 16.0 Hz, 1H, H-2"), 4.98 (dd, J3 ¢ = 50.0 Hz, J3'4- = 2.2
Hz, 1H, H-3"), 4.16-4.28 (m, J4 F = 28.8 Hz, 1H, H-4"), 3.25-3.37 (m, 2H, H-
57a and H-5'b), 2.40 (s, 3H, SAc), 2.15 (s, 3H, OAc).

1C-NMR (100 MHz, CDCls)
5 194.89, 170.20, 158.23, 150.79, 140.25, 128.42, 95.78, 90.62, 76.24, 72.08,

30.29, 30.48, 21.15.

IR (Nujol): 1697 cm™ (SAc), 1750 cm™ (OAc).

2uvBeon TwV 37-@00po0-2°,4°-61c-0O-0KETUAO-6"-S-0KETUAO-6"-0€10-B-D-

VAUKOTTUPOVOVOUKAEOJITIKWY aVOAOYWYV 140-£ (a” oUVOETIKA TTOPEIO)

1-(3"-Agogu-37-@pBopo-2",4",6"-Tp1G-O-aKkeTUAO-B-D-yAuKOTTUPpaVOZUAO)OU-
Mivn (11a)

2¢ d1dAupa tTnG Bupivng (2.02 g, 15.99 mmol) oe davudpo CH3CN (56
mL) trpooTiBetal HMDS (4.2 mL, 19.83 mmol) ka1 cakyapivn (0.13 g, 0.74
mmol) Kal To TTPOKUTITOV evalwpnua BeppaiveTal Pe KABeTo Wuktipa yia 30
min. AQATou TO Miyda yivel dlauyEg, TTPOOTIOETAI N TETPAKETUANIWUEVN 3-O€0&U-
3-pBopoyAukoTtrupavoln (10) (4.00 g, 11.42 mmol) kai SnCl, (1.87 mL, 15.99
mmol), kal To giyua Tng avrtidpaong avadeueTal yia dUO0 ETTITTAEOV WPEG ME
KaBeTo wukTrpa otoug 110 °C. AkoAouBei TTpooBrikn Kopeauévou dIaAUPATOG
6¢ivou avBpakikoU vartpiou (NaHCO3) kai ekxUAion pe CH,Cl, (500 mL). H
opyavikf @aon TAéveTal e vepod (3 x 10 mL), g¢npaivetal utrepdvw avudpou
Na,SO, kal o0 dIaAUTNG ATTOMAKPUVETAlI UTTO KevO. To TTPOKUTITOV €AQiO
KabapifeTal pe Xpwuatoypa@ia OTAANG UTTO TTiECN, XPNOIUOTIOIWVTOS WG
SIaAUTN ékAouong To cuoTnua o&IKOG alBuAeaTépag / n-e€avio (80/20), oTrdTE
TTapaAaupaveral 1o €mBuunTtd TPoidv 1lla (3.42 g, 72%), uttd TN HOPYN

AEuKkoU oTepeOU.
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2nueio TAgewg 180-182 °C (0¢IKOG aIBuAeaTEPAG/ECAVIO).

[a]p?® = - 10.5° (c = 0.10 xAwpopOpHIO)
Amax 260 nm (e 7894)

ESI-MS (m/z): 417.35 (M+H")

21oixelokr AvaAuon: (C17H2:FN2Og) C, H, N
YTroA. (%) C :49.04 H:5.08 N:6.73
Eup. (%) C:49.17 H:4.92 N :6.58

'H-NMR (500 MHz, CDCl5)

5 8.20 (br s, NH), 7.16 (s, 1H, H-6), 5.78 (d, 1H, J;-»' = 9.6 Hz, H-1"), 5.30-
5.22 (m, 2H, H-2" ka1 H-4"), 4.73 (dtr, 1H, Jr3 = 51.8 Hz, J2 3= 9.1 Hz, Jg 4 =
9.0 Hz, H-3%), 4.30-4.12 (m, 2H, H-6"a and H-6'b), 3.85-3.80 (m, 1H, H-5°),
2.15 ka1 2.10 ka1 2.08 (3s, 9H, 30Ac), 1.97 (s, 1H, 5-CHs)

1-(3"-Agogu-37-@pBopo-2",4",6"-Tp1G-O-akeTUAO-B-D-yAukoTTUpaVvOJUAO)OU-
pakiAng (11B)

2¢ dIdAupa TnG oupakiAng (1.79 g, 15.99 mmol) oe dvudpo CH3CN (56
mL) mrpooTiBetar HMDS (4.2 mL, 19.83 mmol) ka1 cakyapivn (0.14 g, 0.74
mmol) Kal To TTPOKUTITOV evalwpnua BeppaiveTal pe kABeTo Wuktipa yia 30
min. AQATou TO Wiyda Yivel dIOUYEG, TTPOOTIOETAI N TETPOKETUANIWUEVN 3-O€0&U-
3-@BopoyAukotrupavoln (10) (4.00 g, 11.42 mmol) kar Me3SiOSO,CF; (2.89
mL, 15.99 mmol), kai To Piyha TnG avTidpaong avadeUeTal yia TPEIG ETTITTAEOV
WPEC ME KABeTO WukTApa atoug 105 °C. AkoAouBei TTpooBrkn KOpeouEvou
dlaAupartog 6&ivou avBpakikou vartpiou (NaHCO3) kar ekxUuAion pe CHLCly
(500 mL). H opyaviki @don mAévetal pe vepd (3 x 10 mL), gnpaiveral
utTEPAvw davudpou Na,SO, kal 0 dIOAUTNG aTTOPaKPUVETAl UTTO KevO. To
TTPOKUTITOV  éAdlo  KaBapileTal Pe  xpwuatoypaia oTAANG utd  Tieon,

XPNOIMOTTOIWVTAG WG OIaAUTN €KAouong TO oUoTNUa 0&IKOG alBuAeoTEPAG / N-
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e€avio (70/30), otréte TTapalauBaveTal To emBOUUNTS TTPoidv 118 (3.4 g, 74%),

uTTé TN MopP®r AcukoU oTEPEOU.
2nueio TAgewg 115-117 °C (0gIKOG aIBUAECTEPAG/ECAVIO).

[a]p?® = - 5.30° (c = 0.10 xAwpopOpHIO)
Amax 260 nm (& 7068)

ESI-MS (m/z): 403.34 (M+H")

2toixelakn Avaiuon: (Ci6H19FN2Og) C, H, N
YTroA. (%) C:47.76 H:4.76 N :6.96
Eup. (%) C :47.65 H:4.87 N :6.84

'H-NMR (500 MHz, CDCl5)

5 8.50 (br s, NH), 7.35 (d, 1H, Jss = 8.2 Hz, H-6), 5.84 (d, 1H, H-5), 5.79 (d,
1H, J1 > = 9.6 Hz, H-1"), 5.30-5.22 (m, 2H, H-2" ka1 H-4"), 4.74 (dtr, 1H, Jr 3 =
51.7 Hz, Jo3 = 9.1 Hz, J3-4- = 9.0 Hz, H-3"), 4.30-4.11 (m, 2H, H-6"a and H-
6'b), 3.83 (m, 1H, H-57), 2.14 ka1 2.10 ka1 2.08 (3s, 9H, 30Ac)

1-(3"-Agogu-3"-@pBopo-2°,4",6"-TpI1G-O-aKETUAO- B-D-YAuKOTTUPAVOJUAO)-5-
@BopooupakiAng (11ly)

2¢ OlGAupa NG 5-¢pBopooupakiAng (1.00 g, 7.98 mmol) oe Gvudpo
CH3CN (28 mL) mrpooTiBetar HMDS (2.0 mL, 9.90 mmol) ka1 oakyapivn (0.07
g, 0.37 mmol) Kal To TTPOKUTITOV EvAIWPNHA BEpUAiVETal JE KABETO WUKTAPA
yia 30 min. AQATOoU TO Piyua yivel dlauyEG, TTPOCTIOETAI N TETPAKETUAIWUEVN 3-
de0gu-3-pBopoyAukoTrupavoln (10) (2.00 g, 5.7 mmol) ka1 Me3SIOSO,CF3
(1.44 mL, 7.98 mmol), kai To piyya NG avridpaong avadeUeTal YIO TPEIG
EMTAEOV WPEC PE KABeTO WUKTApa oToug 80 °C. AkoAoubBei TTpooBrikn
Kopeouévou diaAupaTtog 6¢ivou avBpakikou vaTtpiou (NaHCO3) kal ekxUAIon e
CHxCl, (500 mL). H opyaviky @aon mAévetal pe vepd (20 mL), ¢npaivetal

utTEPAvVw davudpou Nap,SO,4 Kal 0 dIOAUTNG aTTOPOKPUVETAI UTTO Kevo. To
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TTPOKUTITOV  éAdI0  KaBapileTal Pe  Xpwuatoypaia oTAANG uto  Tieon,
XPNOIMOTTOIVTAG WG OIaAUTN éKAouong TO ouoTnua o&Ikdg alBuAeoTépag / n-
e€avio (50/50), otrdTe TTAPaAauBaveTal To €mMBuunTo TTPoidv 11y (1.7 g, 70%),

utTé TN MoP®r AcUKoU OTEPEOU.

2nueio TAgewg 123-125 °C (0¢IKOG alBuAeoTépag/egavio).

[a]p?? = - 5.26° (c = 0.10 XAwpPoPSpHIO)
Amax 260 nm (& 8436)

ESI-MS (m/z): 421.31 (M+H")

2toixelakr Avaiuon: (CieHi1gF2N20g) C, H, N
YTroA. (%) C :45.65 H:4.27 N:6.73
Eup. (%) C:45.72 H:4.32 N : 6.66

'H-NMR (500 MHz, CDCl3)

5 8.20 (br s, NH), 7.46 (d, 1H, Js s = 5.6 Hz, H-6), 5.78 (d, 1H, J;-»' = 9.5 Hz,
H-1%), 5.33-5.19 (m, 2H, H-2" ka1 H-4"), 4.75 (dtr, 1H, Jr3 = 51.7 Hz, J3.» =
9.1 Hz, Js4 = 9.0 Hz, H-3"), 4.29-4.13 (m, 2H, H-6"a and H-6'b), 3.85 (m, 1H,
H-5%), 2.15 ka1 2.11 ka1 2.09 (3s, 9H, 30Ac)

1-(37,4"-A1de08u-3"-pBopo-B-D-yAukotrupavoluAo)Bupivn (12a)

AldAupa TNG Evwong 1-(37-06e0&u-37-@Bopo-2°,4",6"-TpIg-O-akeTUAO-B-D-
yAukottupavoluAo)Buuivn (11la) (1.7 g, 4.1 mmol) o peBavoAikn auuwvia
avadevetal o€ Bepuokpacia dwpatiou yia 4 h. Amd 10 TEAIKO piyua
mTapaAaupBaveral n évwon 12a (1.1 g, 90%) wg daxpwpuo €Aaio  Kai

XPNOIMOTIOIEITAI OTO ETTOPEVO OTABIO XWPIG TTEPAITEPW KABAPITUO.

[a]p?® = + 5.26° (c = 0.10 peBavoAn)
Amax 260 nm (€ 6794)
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ESI-MS (m/z): 291.26 (M+H")

1-(37,4"-A1de08u-3"-pBopo-B-D-yAukotrupavoluAo)oupakiAn (12)

To mapdywyo TnG oupakiAng 12 ouvtiBetal amd Tnv évwon 11B
akoAouBwvTtag Tnv idia TrEIpauaTikr dladikaoia TTou TTEPIYPAPETAI yIA TN
ouvBeon Tou TTpoidvTog 12a. H évwon 12B rapaAaupaveral (1.00 g, 88%) wg
AXpwHo €AAI0 KAl XPNOIUOTIOIEITAl OTO ETTOPEVO OTADIO XWPIG TTEPAITEPW

KaBapiouo.

[a]p?? = + 5.30° (c = 0.10 peBavoAn)
Amax 260 nm (& 6235)

ESI-MS (m/z): 277.23 (M+H")

1-(37,4"-A1de0gu-3"-@B0opo-B-D-yAukotrupavoluAo)-5-¢pBopooupakiAn
(12y)

To mmapaywyo TG 5-¢BopooupakiAng 12y cuvtiBetal atrd TNV £vwon
11y akoAouBwvTag TNV idla TreipapaTikh diadikacia TTou TTEPIYPAPETAl yIia TN
ouvBeon Tou TTpoidvTog 12a. H évwon 12y rapaAaupaveral (1.01 g, 86%) wg
AXPwWHO €AAIO KAl XPNOIUOTIOIEITAI OTO ETTOPEVO OTADIO XWPEIG TTEPAITEPW

KaBapiouo.

[a]p?® = + 5.26° (c = 0.10 peBavoAn)
Amax 260 nm (& 6785)

ESI-MS (m/z): 295.21 (M+H")
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1-(37,4"-A1de08u-3"-@B0opo-B-D-yAukotrupavoluAo)kutooivn (120T)

To mapdywyo TnG kutooivng 12oT ouvtiBetal ammd TNV évwon 118
aKOAOUBWVTOG TNV idIa TTEIPAUATIKI OIAdIKOCIa TTOU TTEPIYPAPETAI YIA TN
ouvBeon Tou TpoidvTog 12a. H évwon 12oT1 mapaAlauBaveral (0.83 g, 90%)
WG AXPWHO EAAIO KOl XPNOIUOTTIOIEITAI OTO ETTOUEVO OTABIO XWPIG TTEPAITEPW

Kabapiouo.

[a]p?® = + 5.00° (c = 0.10 peBavoAn)
Amax 268 nm (€ 7162)

ESI-MS (m/z): 276.26 (M+H")

1-(37,4"-A1de08u-3"-pBopo-B-D-yAukotrupavoluAo)adevivn (127)

To mapdywyo TG adevivng 12 ouvtibetal amd tnv €évwon 1lle
akoAouBwvTag Tnv idia TTEIpauaTKr d1adikaoia TTou TTEPIYPAPETAI yIA TN
ouvBeon Tou TTpoidvTog 12a. H évwon 12¢ rapaAauBaverar (0.85 g, 88%) wg
AXPWHO €AAIO KAl XPNOIUOTIOIEITAI OTO ETTOPEVO OTADIO XWPEIG TTEPAITEPW

KaBapiouo.

[a]o?® = + 4.00° (c = 0.10 peBavoAn)
Amax 259 nm (g 4930)

ESI-MS (m/z): 300.27 (M+H")

1-(3"-Agogu-37-@pBopo-2",47-816-O-akeTUAO-6"-O-p-ToAouoAooouA@ovulo-
B-D-yAukoTtrupavoluAo)Bupivn (13a)

2¢ O1dAupa Tou TTpoidvTog 12a (1.1 g, 3.7 mmol) og Trupidivn (4.5 mL)
TTpooTifeTal otaydnv p-TsCl otoug O °C, KAl TO TIPOKUTITOV EVAIWPNUA

avadeUeTal o€ BepUoKpaaia dwuaTiou yia pia vUXTa. ZTn CUVEXEIA O dIaAUTNG
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QATTOJAKPUVETAI, TO TTPOKUTITOV €Aalo eTTavadiaAueTal o€ TTUPIBivn (49 mL) Kkai
TTpooTifeTal Ac,O (25 mL) kai To piyga TG avTidpaong avadeUeTal yia TPEIG
EMTAEOV WPEC 0€ Bepuokpacoia dwuatiou. AkoAouBei TTpocOikn ueBavoAng
(0.4 mL) yia va kataotaAei n avrtidpaon. Or1 dIaAUTEG aTTOPAKPUVOVTAl UTTO
KEVO Kal TO TTPOKUTITOV éAdlo KaBapifeTal Pe XpwuaTtoypagia oTAANG utrd
TTiEoN, XPNOIMOTTOIWVTAG WG BIAAUTN éKAouong €KAouong TO cUOTNPA O&IKOG
aiBuAeoTépag / n-e€avio (60/40), omroTe TTapaAauBdveTal To €mMBUUNTO TTPOIOV

13a (1.2 g, 62%), uttd TN HopPry AeUKOU OTEPEOU.

2nueio TAgewg 145-147 °C (0&IKOG alBuAeoTépag/egavio).

[a]p?? = + 10.52° (c = 0.10 XAwpoPOpHIO)
Amax 260 nm (& 8836)

ESI-MS (m/z): 529.51 (M+H")

21oixelakr) Avaiuon: (CzHzsFN20410S) C, H, N
YTroA. (%) C :50.00 H:4.77 N :5.30
Eup. (%) C :50.26 H:4.92 N :5.47

'H-NMR (500 MHz, CDCl5)
0 8.60 (br s, NH), 7.37-7.20 (m, 4H, Haom TOOUAOPGOAG), 7.19 (s, 1H, H-6),
5.75 (d, 1H, J1- 2 = 9.5 Hz, H-1"), 5.29-5.20 (m, 2H, H-2" ka1 H-4"), 4.70 (dtr,
1H, Jg3 = 51.7 Hz, J»- 3= 9.1, J3- 4 = 9.0 Hz, H-3"), 4.21-4.07 (m, 2H, H-6"a
and H-6'b), 3,84 (m, 1H, H-5"), 2,45 (s, 3H, ArCH3), 2,10 kai 2,05 (2s, 6H,
20Ac), 1,96 (s, 3H, 5-CHy)

1-(3"-Agogu-37-@pBopo-2",47-816-O-akeTUAO-6"-O-p-ToAouoAooouA@ovulo-
B-D-yAukoTtrupavoluAo)oupakiAn (13B)

To mapdywyo TnG oupakiAng 13 ouvtiBetal amd Tnv évwon 12B
aKoAOUBwWVTOG TNV idIa TTEIPAUATIKI) dIAdIKOCIA TTOU TTEPIYPAPETAI YIA TN

ouvBeon Tou TIpoidvTiog 13a. To TrpokUTITovV  €Aalo  KaBapiletal e
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Xpwartoypagia oTHANG UTTO TTiECN, XPNOIUOTTOIWVTAG WG dIOAUTN éKAouong TO
ouoTnua oikég alBuAeoTépag / n-e¢davio (70/30), otrdTe TTAPAAAUPBAVETQI TO
emMOuuNTS TrPoidv 13B (1.1 g, 58%), uttd TN pop@ry Acukou aTePEOU.

2nueio TAgewg 175-177 °C (0¢IKOG aIBuAeoTEPAG/ECAVIO).

[a]p?® = + 5.26° (c = 0.10 XAwpPopOpHIO)
Amax 260 nm (€ 6760)

ESI-MS (m/z): 515.49 (M+H")

21oixelakr AvaAuon: (Co1H23FN2010S) C, H, N
YTroA. (%) C :49.03 H:4.51 N :5.45
Eup. (%) C:49.19 H:4.65 N :5.62

'H-NMR (500 MHz, CDCl5)

5 8.20 (br s, NH), 7.76 (d, 1H, Jsg = 8.2 Hz, H-6), 7.38-7.22 (m, 4H, Haom
ToouAopddag), 5.79 (d, 1H, H-5), 5.73 (d, 1H, Ji» = 9.6 Hz, H-1"), 5.26-5.15
(m, 2H, H-2" ka1 H-4"), 4.70 (dtr, 1H, Je3 = 51.7 Hz, Jy 3 = Jg4 = 9.0 Hz, H-
3°), 4.22-4.06 (m, 2H, H-6’a and H-6'b), 3.85 (m, 1H, H-5), 2.45 (s, 3H,
ArCHs), 2.10 ka1 2.06 (2s, 6H, 20Ac).

1-(3"-Agogu-37-@pBopo-2",47-816-O-akeTUAO-6"-O-p-ToAouoAooouA@ovulo-
B-D-yAukoTtrupavoluAo)-5-@BopooupakiAn (13y)

To mapdywyo TG 5-¢BopooupakiAng 13y cuvTiBeTal atrd TNV £vwon
12y akoAouBwvTtag TnVv idla TTeIpapaTik diadikaoia TTou TTEPIYPAPETAI yia TN
ouvBeon Tou TIpoioviog 13a. To TrpokUTITOV  €Adlo  KaBapifeTal e
Xpwartoypagia oTHANG UTTO TTiECN, XPNOIUOTTOIWVTAG WG dIOAUTN éKAouong TO
ouoTnua oikég alBuAeoTépag / n-e¢davio (60/40), otroTe TTAPAAAUPBAVETAI TO

emMOuPNTS Trpoidv 13y (1.18 g, 60%) uTrd TN POPPr AEUKOU OTEPEOU.

2nueio TAgewg 198-200 °C (0¢IKOG aIBuAeoTEPAG/ECAVIO).
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[a]p?® = + 5.32° (c = 0.10 xAwpopOpHIO)
Amax 260 nm (& 7486)

ESI-MS (m/z): 533.48 (M+H")

21oixelakn Avaiuon: (Cz1H22F2N20410S) C, H, N
YTroA. (%) C:.47.37 H:4.16 N :5.26
Eup. (%) C:47.54 H:4.29 N :5.42

'H-NMR (500 MHz, CDCl5)

5 8.28 (br s, NH), 7.50 (d, 1H, Jers = 5.85 Hz, H-6), 7.37-7.20 (m, 4H, Harom
Toouhopddag), 5.74 (d, 1H, J1 o = 9.4 Hz, H-1"), 5.27-5.15 (m, 2H, H-2" ka1 H-
4%, 4.75 (dtr, 1H, Jr 3= 51.5 Hz, Jo' 3= 9.2, J3-4- = 9.0 Hz, H-3"), 4.21-4.06 (m,
2H, H-6"a and H-6"b), 3.90 (m, 1H, H-5"), 2.45 (s, 3H, ArCHs), 2.11 kai 2.07
(2s, 6H, 20Ac).

1-(3"-Agogu-37-@Bopo-2°,4°-816-O-aKeTUAO-6"-O-p-ToAOUOAOGOUAPOVUAO-
B-D-yAukotrupavoluro)- N*-BevoiiAokutoaivn (135)

To Tapdywyo TS N*-Beviolhokutooivng 138 ouvtiBetal amd TNV
évwon 128 akoAouBwvTag TNV idla TTEIPAUATIKR d1adIKaoia TTou TTEPIYPAPETal
yla Tn ouvBeon Tou Trpoidvtog 13a. To TrpokUTTOoV €Al KaBapileTal ue
XpwuaTtoypagia oTAANG UTrd TTiEan, XPNOIMOTTOIWVTAG WG OIAAUTN €KAoUONG TO
ouoTnua ogIkdg alBuAeoTépag / n-egavio (60/40), omroTe TTAPAAAUBAVETAI TO

emOuPNTS TTPoidv 1308 (1.41 g, 62%) pe appwdn uer).

[a]p?® = + 12.00° (c = 0.5 XAwpPoPOpHIO)
Amax 263 nm (€ 21906)

ESI-MS (m/z): 618.62 (M+H")

21oixelokr AvaAuon: (CogH2sFN3O10S) C, H, N
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YTroA. (%) C:54.45 H:4.57 N :6.80
Eup. (%) C:54.84 H:4.29 N:6.62

'H-NMR (500 MHz, CDCls)

0 8.66 (br s, NH), 7.88-7.31 (m, 11H, Bz, H-6, H-5 kal Haom TOOUAOPAGDAG),
6.01 (d, 1H, Ji-»>- = 9.4 Hz, H-1"), 5.30-5.14 (m, 2H, H-2" ka1 H-4"), 4.74 (dtr,
1H, Jg3- = 51.6 Hz, J,r3- = 9.1 Hz, J3- 4= 9.0 Hz, H-3"), 4.24-4.08 (m, 2H, H-
6’a and H-6'b), 3.86 (m, 1H, H-5"), 2.45 (s, 3H, ArCH3), 2.12 ka1 2.04 (2s, 6H,
20Ac).

9-(3"-Agogu-3"-@B0opo-2",4"-816-O-aKkeTUAO-6"-O-p-ToAouoAocouApovulo-
B-D-yAukotrupavoluho)-N°-BeviolAoadevivn (13€)

To mapdywyo ¢ N°-BevZoihoadevivng 13& ouvTiBeTal aTTd THV Vo
12& akoAouBwvTag Tnv idla TTEIpapaTikr) dladIKaoia TTou TTEPIYPAPETAl YIA TN
ouvBeon Tou TIpoidviog 13a. To TrpokUTITOV €éAdlo  KaBapifetal e
Xpwartoypagia oTHANG UTro TTiEan, XPNOIMOTTOIWVTAG WG dIOAUTN éKAouong TO
ouoTnua oikég alBuAeoTépag / n-e¢avio (70/30), otrdTe TTAPAAAUPBAVETQI TO

emMOuPNTS Trpoidv 13€ (1.52 g, 64%) pe appwdn uPn.

[a]p?® = + 2.00° (c = 0.20 XAwpPoPOPHIO)
Amax 278 Nm (€ 17393)

ESI-MS (m/z): 642.64 (M+H")

21oixelakn Avaiuon: (CogH2sFNsOgS) C, H, N
YTroA. (%) C:54.29 H:4.40 N :10.92
Eup. (%) C:54.34 H:4.59 N :10.78

'H-NMR (500 MHz, CDCl5)

5 9.05 (br s, NH), 8.84 ka1 8.15 (2s, 2H, H-2,8), 8.14-7.51 (m, 9H, Bz ka1 Haom
TooUAOpadag), 5.84 (d, 1H, Ji-2- = 9.5 Hz, H-17), 5.64 (m, 1H, H-2"), 5.35 (m,
1H, H-4"), 4.81 (dtr, 1H, Jr3 = 51.5 Hz, Jo- 3 = J3-4- = 9.1 Hz, H-3"), 4.23-4.11
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(m, 2H, H-6"a and H-6'b), 4.01 (m, 1H, H-5"), 2.42 (s, 3H, ArCHj3), 2.16 kai
1.84 (2s, 6H, 20Ac).

1-(3"-Agogu-37-@pBop0o-2",47-81G-O-aKETUAO-6"-S-aKETUAO-6"-0€10-B-D-YAUKO-
TmupavoluAo)Bupivn (14a)

2¢ OlIGAUpa Tou ToOUAIwPEVOU TTpoidvTog 13a (1.2 g, 2.30 mmol) ot
DMF (8.7 mL) mpooTiBetal KSAc (0.36 g, 3.1 mmol) kai 10 TTPOKUTITOV
evaiwpnpa avadevuetal otoug 100 °C yia 2h. AKoAouBei TTpooBrikn KOpeoUEVOU
dlaAupaTtog 6&ivou avBpakikou vaTtpiou (NaHCO3) kal ekxUAion ue EtOAc (500
mL). H opyavikr] @aon tAévetal pe vepo (1 x 20 mL), ¢npaivetal utrEPAVW
avudpou NaSO4 kal o dIaAUTNG ATTOUAKPUVETAI UTTO KeVO. TO TTPOKUTITOV
éANaio kaBapideTal e xpwpatoypagia oTHANG UTTo TTiEoT, XPNOIMOTTOIWVTAG WG
O1aAUTN ékAouong To cuoTnua o&IKOG alBuAeaTépag / n-e€avio (60/40), oTroTE
TTapaAaupaveral 1o €mBuuntd TPoidv 14a (0.75 g, 78%), uttd TN POPYN

AeukoU oTepeoU.

2nueio TAgewg 204-206 °C (0¢IKOG alBuAeoTépag/egavio).

[a]p?? = + 5.21° (c = 0.10 xAwpOoPOPUIO)
Amax 260 nm (g€ 9219)

ESI-MS (m/z): 433.44 (M+H")

2toixelakn Avaiuon: (C17H2:FN2OgS) C, H, N
YTroA. (%) C.47.22 H:4.89 N :6.48
Eup. (%) C:47.39 H:4.78 N :6.54

'H-NMR (500 MHz, CDCl3)

5 8.10 (br s, NH), 7.12 (s, 1H, H-6), 5.75 (d, 1H, J1-» = 9.5 Hz, H-1"), 5.29-
5.18 (m, 2H, H-2" kai H-4"), 4.71 (dtr, 1H, Jr.3 = 51.8 Hz, Jo 3= 9.1 Hz, J3 4 =
9.0 Hz, H-3°), 3.78 (m, 1H, H-57), 3.30-3.11 (m, 2H, H-6"a and H-6'b), 2.37 (s,
3H, SAc), 2.21 ka1 2.08 (2s, 6H, 20Ac), 1.98 (s, 3H, 5-CHs).
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13C-NMR (100 MHz, CDCls)
5194.90, 170.21, 163.70, 150.79, 136.00, 110.87, 92.21, 86.00, 76.40, 71.20,
71.61, 31.40, 30.51, 21.01, 12.40.

IR (Nujol): 1697 cm™ (SAc).

1-(3"-Agogu-37-@pBop0o-2",47-81G-O-aKETUAO-6"-S-aKETUAO-6"-0€10-B-D-yYAUKO-
TTupavoduAlo)oupakiAn (14B)

To mapdywyo TnG oupakiAng 14f ouvtiBetal amd Tnv évwon 13B
aoAouBwvtag Tnv idla TTEIpAPATIKA dladIKaoia TToU  TTEPIYPAPETAl yIa TN
ouvBeon Tou TIpoidvTog 14a. To TrpokUTITOV €Adlo  KaBapifeTal e
XpwaTtoypagia oTHANG UTro TTiEan, XPNOIMOTTOIWVTAG WG dIOAUTN éKAouong TO
ouoTtnua oIkég alBuAeaTépag / n-e¢dvio (70/30), omroTe TTAPAAAUBAVETAI TO

emMOuUUNTO TTPOoIdV 14B (0.64 g, 76%), UTTO TN JOPPI] AEUKOU OTEPEOU.

2nueio TAgewg 158-160 °C (0&IkOG alBuAeoTépag/egavio).

[a]p?? = + 5.18° (c = 0.10 XAwpPopOpHIO)
Amax 260 nm (€ 6283)

ESI-MS (m/z): 419.41 (M+H")

21oixelokr AvaAuon: (C16H19FN2OgS) C, H, N
YToA. (%) C:45.93 H:4.58 N:6.70
Eup. (%) C:45.89 H:4.64 N :6.82

'H-NMR (500 MHz, CDCls)

5 8.30 (br s, NH), 7.30 (d, 1H, Js¢ =8.3 Hz, H-6), 5.82 (d, 1H, H-5), 5.75 (d,
1H, J1-2= 9.5 Hz, H-1"), 5.26-5.15 (m, 2H, H-2" ka1 H-4"), 4.69 (dtr, 1H, Jg 3 =
51.8 Hz, Jy3' = Ja 4 = 9.1 Hz, H-3"), 3.80 (m, 1H, H-5°), 3.27-3.11 (m, 2H, H-
6’a and H-6'b), 2.35 (s, 3H, SAc), 2.19 kai 2.07 (2s, 6H, 20Ac).
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13C-NMR (100 MHz, CDCls)
5194.88, 170.19, 163.50, 150.81, 141.22, 102.43, 91.91, 86.09, 76.38, 71.60,
71.18, 31.12, 30.50, 21.04.

IR (Nujol): 1697 cm™ (SAc).

1-(3"-Agogu-37-@pBop0o-2",47-81G-O-aKETUAO-6"-S-aKETUAO-6"-0€10-B-D-yYAUKO-
TTUpavoluAo)-5-¢pBopooupakiAn (14y)

To mmapaywyo TG 5-¢BopooupakiAng 14y cuvTiBeTal atrd TNV £vwon
13y akoAouBwvTag TNV idla TreIpapaTikh d1adikaoia TTou TTEPIYPAPETAI YA TN
ouvBeon Tou TIpoidvToG 14a. To TrpokUTITOV €éAdlo  KaBapifeTal e
Xpwartoypagia oTHANG UTro TTiean, XPNOIMOTTOIWVTAS WG dIOAUTN éKAouong TO
ouoTnua oIkég alBuAeoTépag / n-e¢dvio (60/40), oroTe TTAPAAAUPBAVETAI TO

€mMOUUNTO TTPOoIdV 14y (0.65 g, 75%), uttd Tn Hop®ry AcUKoU OTEPEOU.

2nueio TAgewg 200-202 °C (0&IKOG alBuAeoTépag/egavio).

[a]p?® = + 5.26° (c = 0.10 XAwpPOPOPHIO)
Amax 260 nm (€ 8232)

ESI-MS (m/z): 437.41 (M+H")

21oixelokr AvaAuon: (Ci6H18F2N20gS) C, H, N
YToA. (%) C:44.04 H:4.16 N:6.42
Eup. (%) C:44.28 H:4.29 N:6.34

'H-NMR (500 MHz, CDCl5)

58.28 (br s, NH), 7.36 (d, 1H, Js s = 5.3 Hz, H-6), 5.71 (d, 1H, J1-» = 9.3 Hz,
H-1%), 5.23-5.11 (m, 2H, H-2" ka1 H-4"), 4.70 (dtr, 1H, Jr3 = 51.5 Hz, Jo-3- =
9.2 Hz, J3-4- = 9.0 Hz, H-3"), 3.80 (m, 1H, H-57), 3.29-3.10 (m, 2H, H-6"a and
H-6"b), 2.36 (s, 3H, SAc), 2.19 kai 2.08 (2s, 6H, 20Ac).
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13C-NMR (100 MHz, CDCls)
5194.91, 170.24, 158.20, 150.80, 140.22, 128.41, 91.90, 86.01, 76.42, 71.61,
71.21, 31.18, 30.47, 21.00.

IR (Nujol): 1697 cm™ (SAc).

1-(3"-Agogu-37-@pBop0o-2",47-81G-O-aKETUAO-6"-S-aKETUAO-6"-0€10-B-D-yYAUKO-
mupavolulo)- N*-BevioidokuTtoaivn (148)

To mapdywyo TN N*-BevlolAokutooivng 148 ouvtiBetal Omd TnV
évwon 138 akoAouBwvTag TNV idla TTEIPAUATIKR d1adIKaaia TToU TTEPIYPAPETAI
yla Tn ouvBeon Tou TrpoidvTog 1l4a. To TTpokUTITOV €Adlo KaBapideTal ue
Xpwartoypagia oTHANG UTTo TTiEaN, XPNOIMOTTOIWVTAGS WG dIBAUTN éKAouong TO
ouoTtnua oIkég alBuAeoTépag / n-e¢dvio (80/20), omrdTe TTAPAAAUPBAVETAI TO

€mMOUUNTO TTPOoIdV 148 (0.82 g, 68%), UTTO TN JOPPI) AEUKOU OTEPEOU.

2nueio TAgewg 277-279 °C (0&IKOG alBuAeoTépag/egavio).

[a]p?® = + 16.00° (c = 0.10 xAwpopSppIo)
Amax 263 NM (€ 20626)

ESI-MS (m/z): 618.62 (M+H")

21o1xe1okr AvaAuon: (CosH24FN3OgS) C, H, N
YTroA. (%) C:52.97 H:4.64 N : 8.06
Eup. (%) C:52.70 H:4.80 N :8.22

'H-NMR (500 MHz, CDCl5)

57.88 (d, 1H, Js¢ = 7.2 Hz, H-6), 7.84—7.48 (m, 6H, Bz ka1 H-5), 6.03 (d, 1H,
Ji'2 = 9.4 Hz, H-1), 5.27-5.17 (m, 2H, H-2" ka1 H-4"), 4.75 (dtr, 1H, Jr3 =
51.8 Hz, J, 3= 9.1 Hz, J34- = 9.0 Hz, H-3"), 3.83-3.77 (m, 1H, H-57), 3.29-
3.11 (m, 2H, H-6’a and H-6'b), 2.35 (s, 3H, SAc), 2.20 kar 2.05 (2s, 6H,
20Ac).
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13C-NMR (100 MHz, CDCls)
5 194.92, 170.21, 167.00, 162.89, 155.10, 143.80, 133.21, 132.10, 128.81,
127.50, 95.71, 92.20, 85.98, 76.42, 71.64, 71.22, 31.48, 30.51, 21.04.

IR (Nujol): 1697 cm™ (SAc).

9-(3"-Agogu-3"-@00po-2",4"-816-O-aKeTUAO-6"-S-aKETUAO-6"-B€10- B-D-yAUKO-
mupavolulo)-N°-BevioiAoadevivn (14¢)

To mapdywyo g N°-BevZolAoadevivng 14€ ouvTiBeTal aTTé THV évwon
13¢ akoAouBwvTag Tnv idia TTeipapaTikr) dladikaoia TTou TTEPIYPAPETAI YIa TN
ouvBeon Tou TIpoidviog 14a. To TrpokUTITOV €Adio  KaBapiletal e
Xpwuaroypagia oTHANG UTTO TTiEDN, XPNOIYOTIOIWVTAG WG dIOAUTN éKAouong TO
ouoTnua oIkég alBuAeoTépag / n-e¢avio (80/20), otrdTe TTAPAAAUPBAVETAI TO

emMOuPNTS TTPOIdv 14€ (0.61 g, 60%), UTTO TN HOPPI AEUKOU OTEPEOU.

2nueio TAgewg 118-120 °C (0gIKOG aIBUAECTEPAG/EEAVIO).

[a]o?® = + 4.00° (c = 0.10 XAwpPopOpHIO)
Amax 279 Nm (€ 12567)

ESI-MS (m/z): 546.56 (M+H")

2toixelakr Avaiuon: (Ca4H24FNsO7S) C, H, N
YTroA. (%) C:52.84 H:4.43 N:12.84
Eup. (%) C:52.68 H:4.38 N :13.09

'H-NMR (500 MHz, CDCl5)

59.07 (br s, NH), 8.77 ka1 8.19 (2s, 2H, H-2,8), 7.98-7.42 (m, 5H, Bz), 5.88 (d,
1H, J;» = 9.5 Hz, H-1"), 5.70-5.61 (m, 1H, H-2"), 5.40-5.31 (m, 1H, H-4"),
4.81 (dtr, 1H, Jg3 = 51.7 Hz, Jo 3 = 9.3 Hz, J3-4- = 8.9 Hz), 3.95-3.89 (m, 1H,
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H-57), 3.32-3.15 (m, 2H, H-6"a and H-6"b), 2.35 (s, 3H, SAc), 2.23 kai 1.84
(2s, 6H, 20Ac).

13C-NMR (100 MHz, CDCls)
5 194.90, 170.20, 164.70, 152.40, 151.80, 149.80, 140.31, 134.20, 132.10,
128.80, 127.51, 123.50, 100.50, 86.30, 76.40, 71.90, 71.52, 31.42, 30.53,

21.00.

IR (Nujol): 1697 cm™ (SAc).

2uvBeon TwVv  3-@00p0-2°.47-01c-0O-0KETUAO-6"-S-0KETUAO-6"-0€10-B-D-

YAUKOTTUPOVOVOUKAEOUTIKWY avoAdywv 14a-€ Kal_14n-1 (B~ ouvleTIKA

mopEia)

1-(3"-Agogu-37-@pBop0o-2",47-81G-O-aKETUAO-6"-S-aKETUAO-6"-0€10-B-D-yYAUKO-
TTupavoduAo)Bupivn (14a)

2¢ Ol1GAupa TnG Bupivng (1.00 g, 7.98 mmol) oe dvudpo CH3CN (28 mL)
TrpooTiBeTal HMDS (2.0 mL, 9.90 mmol) ka1 cakyapivn (0.07 g, 0.37 mmol)
Kal TO TTPOKUTITOV evaiwpnua Beppaivetal pe KGBeTo WukTtApa yia 30 min.
A@OTOU TO piypa yivel dlauyEg, TTPOOTIBeTal N BelakeTUAMIWPEVN 3-0€08U-3-
@B0po0-1,2,4-1p16-O-akeTUAO-6-0¢€10-D-yAukoTTupavoln  (20) (2.09 g, 5.07
mmol) kar SnCl; (0.90 mL, 7.98 mmol), ka1 T0 piyga Tng avrtidpaong
avadeveTal yia OUO ETITTAéOV WPEG ME KABETO WukTApa oTtoug 110 °C.
AkoAouBei TTpocBAkn Kopeopévou OdIOAUPOTOG OEIVOU avOpaKIKOU vaTpiou
(NaHCO3) kai ekxUAion pe CHLCly (500 mL). H opyaviky @don TTAEveTal JE
vepd (3 x 10 mL), &npaivetar utrepdvw avudpou Na, SO, kal o dlaAUTNG
ATTOMOKPUVETAlI  UTTO  KEVO. To TpokUTITOV  €Adlo  KaBapiletal  Je
Xpwartoypagia oTHANG UTTO TTiECN, XPNOILOTTOIWVTAG WG dIOAUTN éKAouong TO
ouoTnua oIkég alBuAeoTépag / n-e¢davio (60/40), otroTe TTAPAAAUPBAVETAI TO

emMOuPNTS TTPoidv 14a (1.9 g, 77%), uttd TN Jop@Pry AcuKoU OTEPEOU.
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1-(3"-Agogu-37-@pBopo-2",4"-81G-O-aKETUAO-6"-S-aKETUAO-6"-0€10-B-D-yYAUKO-
mmupavoluAo)oupakiAn (14B)

2¢ Ol1GAupa TNG oupakiAng (0.89 g, 7.98 mmol) oe avudpo CH3CN (28
mL) rpooTiBeTal HMDS (2.0 mL, 9.9 mmol) kai cakyxapivn (0.07 g, 0.37 mmol)
Kal TO TTPOKUTITOV evaiwpnua Beppaivetal pe KGBeTo WuktApa yia 30 min.
A@OTOU TO piyua yivel dlauyég, TTpooTiBeTal n BelakeTUAIwuEVN 3-0€08u-3-
¢O0opo-1,2,4-1p16-O-akeTUAO-6-0€10-D-yAUKOTTUPAVOLN  (20) (2.09 g, 5.07
mmol) ka1 Me3SiOSO,CF; (1.44 mL, 7.98 mmol), kal To giyua TnG avtidpaong
avadeUeTal yIo TPEIG ETMITTIAEOV WPEG ME KABETO WukTtrpa oTtoug 105 °C.
AkoAouBei TTpocBnkn Kopeopévou OIOAUNATOG OEIvOou avOpaKIKOU vaTpiou
(NaHCO3) kai ekxuAion pe CHLCIl, (500 mL). H opyavikry @aon TTAEveTQl JE
vepd (3 x 10 mL), &npaivetalr utrepdvw Aavudpou Nap,SO4 kal o dIaAUTNG
ATmmopaKpuUveTal  UTTd  Kevd. To  TIpokUTITovV  €Aaio  KaBapiletal  WE
XpwuaTtoypagia oTAANG UTrd TTiEan, XPNOIMOTIOIWVTAG WS OIAAUTN €KAoUONG TO
ouoTnua ogikdg alBuAeoTépag / n-ggavio (70/30), omroTe TTApAAAUBAvVETAl TO
emMOuPNTS TTPOoIdy 148 (1.81 g, 76%), utrd TN JopPry ASUKOU OTEPEOU.

1-(3"-Agogu-37-@pBopo-2",47-816-O-aKETUAO-6"-S-aKETUAO-6"-0€10-B-D-yAUKO-
TTUpavoluAo)-5-¢pBopooupakiAn (14y)

To TTapdywyo TnG 5-¢BopooupakiAng 14y cuvtiBetal amrd 10 OAKXAPO
20 akoAouBwvTag TNV idla TrelpapaTiKh dladikagia TTou TTEPIYPAPETAI YIa TN
ouvBeon Tou TIpoioviog 14B. To TpokUTITOV €Adlo  KoBapideTal  UE
Xpwartoypagia oTHANG UTTO TTiECN, XPNOIUOTTOIWVTAG WG dIOAUTN éKAouong TO
ouoTnua oIkég alBuAeoTépag / n-e¢davio (60/40), otroTe TTAPAAAUPBAVETAI TO

€mMOuUPNTS TTPoIdv 14y (2.02 g, 68%), UTTO TN HOPPN AcUKOU OTEPEOU.
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1-(3"-Agogu-37-@pBopo-2",4"-816-O-aKETUAO-6"-S-aKETUAO-6"-0€10-B-D-YAUKO-
mupavolulo)- N*-BevioidokuTtoaivn (148)

Y didAupa Tng N*-BevZdiAokutooivng (1.71 g, 7.98 mmol) og avudpo
CH3CN (28 mL) tmrpoaoTiBetal HMDS (2.0 mL, 9.90 mmol) kai cakyapivn (0.07
g, 0.37 mmol) Kal TO TTPOKUTITOV EVAIWPNHA BEpUAiVETAl JE KABETO WUKTAPA
yia 30 min. AQOTOoU TO Miyua yivel dlauyEg, TTPooTiBeTal n BelakeTUAMIWPEVN 3-
0e0&u-3-pB0opo-1,2,4-1pIG-O-akeTUNO-6-B¢€10-D-yAukoTTUpavOln (20) (2.09 g,
5.07 mmol) kaBwg kai Me3SiOSO,CF; (1,44 mL, 7,98 mmol), kal To piyua Tng
avTidpaong avadeueTal yia dUO ETTITTAEOV WPEG PE KABETO YUKTAPa oToug 120
°C. AkoAouBei TTpooBrikn Kopeouévou dlaAupaTog GEIvou avBpakikou vaTpiou
(NaHCO3) kai ekxUAion pe CH,Cl, (4 x 250 mL). H opyavikf) @aon TTAEvETal PE
vepd (20 mlL), &npaivetar utrepdvw avudpou Nap,SO, kai o dIaAUTNG
aTmmopgakpuveTal  UuTtd  Kevd. To  TIpokUTITOV — €Aalo  KaBapifeTtal  PE
Xpwartoypagia oTHANG UTTO TTiECN, XPNOIUOTTOIWVTAG WG dIOAUTN éKAouong TO
ouoTnua oIkég alBuAeoTépag / n-e¢davio (80/20), otrdTe TTAPAAAUPBAVETAI TO

€mMOuUPNTS TTPoIdv 148 (2.02 g, 68%), utrd TN JopPry AEUKOU OTEPEOU.

9-(3"-Agogu-3"-@00po-2",4"-816-O-aKeTUAO-6"-S-aKETUAO-6"-B€10- B-D-yAUKO-

mupavolulo)-N°-BevioiAoadevivn (14¢)

‘Eva didAupa Tng N°-BevZoihoadevivng (1.90 g, 7.98 mmol) ot dvudpo
CH3CN (28 mL) tmrpoaoTiBetal HMDS (2.0 mL, 9.90 mmol) kai cakyapivn (0.07
g, 0.37 mmol) Kal TO TTPOKUTITOV EvAIWPNHA BEpUAiVETAl JE KABETO WUKTAPA
yia 30 min. A@oTou TO Hiyda yivel dlauyég, TTpooTifeTal n 3-0€0&u-3-pBopo-
1,2,4-1pI1g-O-aKkeTUAO-6-B€10-D-yAukoTTUPpaVACn (20) (2.09 g, 5.07 mmol)
KaBwg kal SnCly (0.9 mL, 7.98 mmol), kal To piypa TG avtidpaong avadeueTal
yla Ouo emmTAéov wpeg pE KABeTo WukTApa oTtoug 100 °C. AkoAoubei
TTPooONKN Kopeopévou dlaAupaTog OEivou avBpakikou vartpiou (NaHCO3) kai
eKxUAIon pe CH,Cl, (500 mL). H opyavikry @aon mAévetal pe vepd (20 mL),
¢npaivetar utrepavw davudpou Na,SO4 kal 0 dIaAUTNG aTTOPOKPUVETAl UTTO
Kevo. To TrpokuTIToVv Adio KaBapileTal ue Xpwuatoypagia otiAng utro Trieon,

XPNOIMOTTOIWVTAG WG OIaAUTN éKAouong TO ouoTnua o&Ikdg alBuAeoTépag / n-
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e€avio (80/20), omrdTe TTapalapBaveral To €mMOuUPNTO TTpoidv 14€ (1.9 g, 77%),

uTTé TN MoP®Pr AcukoU oTEPEOU.

1-(3"-Agogu-37-@pBopo-2",47-81G-O-aKETUAO-6"-S-aKETUAO-6"-0€10-B-D-yYAUKO-
TTUpavoluAo)-5-1wdooupakiAn (14n)

2¢ OIGAUpa TnG 5-1wdooupakiAng (4.38 g, 18.55 mmol) oe avudpo
CH3CN (69 mL) mpooTtibetal HMDS (4.8 mL, 23.0 mmol) kai cakxapivn (0.16
g, 0.85 mmol) kal To TTPOKUTITOV EVAIWPNKA BEpUAiVETal JE KABETO WUKTAPA
yia 30 min. AQoTou To piyua yivel dlauyEg, TTpooTiBeTal n BelakeTUAIWPEVN 3-
0e0&u-3-pBopo-1,2,4-1pIG-O-akeTUNO-6-B¢€10-D-yAukoTTUpavaln (20) (5.00 g,
14.27 mmol) kabwg kar Me3SiIOSO,CF3 (3.6 mL, 19.98 mmol), ka1 10 piyua
TNG avTidpaong avadeUeTal yIa TEOOEPIG ETTITTAEOV WPEG PE KABETO WUKTAPA
otoug 100 °C. AkoAoubei TTpooBnKn kKopeouévou OdlaAupaTog Ogivou
avBpakikou varpiou (NaHCO3) kal ekxUAion pe CH,Cl, (500 mL). H opyavikn
@aon mAéveTal pe vepo (3 x 10 mL), Enpaivetal utrepdvw advudpou NaSO4 Kal
0 OI0AUTNG aTTOPOKPUVETAl UTTO KEVO. To TTPOKUTITOV €Aalo KaBapileTal UE
XpwuaTtoypagia oTHANG UTro TTiEan, XPNOIMOTTOIWVTAG WG dIOAUTN éKAouong TO
ouoTnua oIkég alBuAeoTépag / n-e¢dvio (80/20), omrdTe TTAPAAAUPBAVETAI TO

emMOuUPNTS TTPOIoV 14n (4.9 g, 68%) pe appwdn uen.

[a]o?® = + 6.00° (c = 0.10 XAwpPopOpHIO)
Amax 280 nm (& 6832)

ESI-MS (m/z): 367.38 (M+H")

>toixelakr) Avaiuon: (C16H1gFIN2OgS) C, H, N
YTroA. (%) C:3531 H:3.33 N :5.15
Eup. (%) C:35.49 H:3.51 N :5.22

'H-NMR (500 MHz, CDCl5)
5 8.38 (br s, NH), 7.29 (s, 1H, H-6), 5.72 (d, 1H, J1- > = 9.3 Hz, H-1"), 5.26—
5.19 (m, 2H, H-2" ka1 H-4"), 4.72 (dtr, 1H, Jrs =51.7 Hz, Js» = 9.0 Hz,
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Ja 4 = 8.9 Hz, H-3"), 3.79 (m, 1H, H-5"), 4.34-4.11 (m, 2H, H-6"a and H-6'b),
2.39 (s, 3H, SAC), 2.22 kai 2.10 (2s, 6H, 20Ac).

13C-NMR (100 MHz, CDCls)
5 194.91, 170.22, 161.00, 150.80, 144.01, 91.05, 86.03, 76.40, 71.60, 71.22,
68.21, 31.42, 30.53, 21.00.

IR (Nujol): 1697 cm™ (SAc).

9-(3"-Agogu-3"-@B0opo-2",4"-816-O-aKeTUAO-6"-S-aKETUAO-6"-B€10- B-D-yAUKoO-
TTUpavoluAo)Beo@uAAivn (140)

2¢ OIGAupa TNG Beo@uAAivng (3.23 g, 18.55 mmol) oe dvudpo CH3CN
(69 mL) mrpocoTiBetar HMDS (4.8 mL, 23 mmol) ka1 cakyxapivn (0.16 g, 0.85
mmol) Kal To TTPOKUTITOV evalwpnua BepuaiveTal pe kaBeto Yuktipa yia 30
min. AQOTOU TO Wiyda yivel dlauyEg, TTpooTiBeTal N BelakeTUNMIWPEVN 3-0€0gU-3-
@00p0-1,2,4-1p1G-O-akeTUAO-6-0€10-D-yAUKOTTUPOAVOLN (20) (5.00 g, 14.27
mmol) kabwg¢ kar Me3SiIOSO,CF; (3.6 mL, 19.98 mmol), kai To piyha Tng
avTidpaong avadeleTal yia TPEIS ETTITTAEOV WPEC ME KABETO WUKTAPQ oToug 80
°C. AkoAouBei TTpooBrikn Kopeouévou dlaAUPaTOG GEIVOU avBpakikou vaTpiou
(NaHCO3) kai ekxUAion pe CHLCly (500 mL). H opyavikr)y @aon TTAEvETal e
vepd (3 x 10 mL), &npaivetar utrepdvw avudpou Na,SO4 kal o dIaAUTNG
QTTOMOKPUVETAlI  UTTO  KEVO. To TmpokUTTOV €Adlo  KaBapietar  pe
Xpwuaroypagia oTHANG UTTO TTiEDN, XPNOIYOTTOIWVTAG WG dIOAUTN éKAouong TO
ouoTnua oIkég alBuAeoTépag / n-e¢avio (80/20), otrdTe TTAPAAAUPBAVETAI TO

emMOUPNTS TTPOIGV 140 (4.78 g, 67%) e appwdn uen.

[a]p?? = + 9.00° (c = 0.10 XAwpPOPOPHIO)

ESI-MS (m/z): 487.47 (M+H")
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2toixelakn Avaiuon: (C19H23FN4OgS) C, H, N
YTroA. (%) C:46.91 H:4.77 N:11.52
Eup. (%) C:47.13 H:4.61 N:11.36

'H-NMR (500 MHz, CDCl3)

5 5.74-5.68 (m, H, H-2"), 5.57 (d, 1H, J;'»' = 8.0 Hz, H-1"), 5.32-5.26 (m, H, H-
4%), 4.73 (dtr, 1H, Jg3 =51.3 Hz, J3» = 8.8 Hz, J3 4 = 8.0 Hz, H-3"), 3.36-
3.33 kar 3.08-2.91 (2m, 3H, H-6'a and H-6'b, H-5"), 2.39 (s, 3H, SAc), 2.24
Kal 2.04 (2s, 6H, 20Ac).

13C-NMR (100 MHz, CDCls)
5 194.92, 170.20, 154.80, 151.30, 149.11, 141.10, 106.30, 94.90, 86.43,
76.42, 72.00, 71.62, 31.40, 30.70, 30.50, 29.00, 21.01.

IR (Nujol): 1697 cm™ (SAc).

9-(3"-Agogu-3"-@00po-2",4"-816-O-aKeTUAO-6"-S-aKETUAO-6"-B€10- B-D-yAUKO-
TTUpavoluAo)-6-xAwpoTtroupivn (141)

2¢ OIGAupa TNG 6-xAwpoTtroupivng (2.78 g, 18.55 mmol) oe avudpo
CH3CN (69 mL) trpoaTtiBetal HMDS (4.8 mL, 23 mmol) kair ocakxapivn (0.16 g,
0.85 mmol) kal To TTPOKUTITOV EvaIWPNUA BEpUAiVETAl e KABETO WUKTAPA yia
30 min. A@OTou TO Hiyda yivel diauyég, TTpooTiBeTal n BelakeTUNIwPEVn 3-
0e0&u-3-pBopo-1,2,4-1pIG-O-akeTUNO-6-B¢€10-D-yAukoTTUpavoln (20) (5.00 g,
14.27 mmol) kaBwg kar Me3SIOSO,CF3 (3.6 mL, 19.98 mmol), ka1 10 piyua
TNG avTidpaong avadeUeTal yIa TEOOEPIG ETTITTAEOV WPEG PE KABETO WUKTAPA
otoug 110 °C. AkoAoubei TTpooBnKn Kopeopévou dlaAupaTog OgIvou
avBpakikoU vaTtpiou (NaHCO3) kai ekxUAion pe CH.Cl, (4 x 250 mL). H
opyavik @aon mAévetal pe vepo (3 x 10 mL), ¢npaivetal utTEPAVW AvudpPOoU
Na,SO, kal o OIaAUTNG ATTOPAKPUVETAI UTTO Kevd. To TTPoKUTITOV €AdIo

KaBapifeTal Pe Xpwuatoypa@ia OTAANG UTTO TTiEON, XPNOIUOTTOIWVTOS WG
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OIaAUTN ékAouong TO cuoTnUa 0&IKOG alBuAeaTépag / n-e€avio (80/20), otrdTE

TTapaAauBaveTal To emMOUPNTS TTPOIOV 140 (4.47 g, 68%) e appwdn uen.

[a]p?? = + 7.00° (c = 0.10 XAwpPOoPOPHIO)
Amax 260 Nm (& 5975)

ESI-MS (m/z): 461.86 (M+H")

2toixelakn Avaiuon: (C17H18CIFN4O6S) C, H, N
YTroA. (%) C:44.30 H:3.94 N:12.16
Eup. (%) C:4451 H:4.11 N:12.32

'H-NMR (500 MHz, CDCl3)

5 5.86 (d, 1H, J1-»- = 9.5 Hz, H-1"), 5.76-5.70 (m, H, H-2"), 5.40-5.34 (m, H,
H-4") 4.82 (dtr, 1H, Jr3 = 51.6 Hz, J3-»- = 9.0 Hz, J3-4- = 9.0 Hz, H-3"), 3.93-
3.90 (m, 1H, H-5"), 3.32-3.15 (m, 2H, H-6"a and H-6'b), 2.36 (s, 3H, SAC),
2.24 ka1 1.87 (2s, 6H, 20Ac).

13C-NMR (100 MHz, CDCls)
& 194.90, 170.20, 152.40, 151.80, 151.30, 145.81, 145.10, 100.50, 86.30,
76.42, 71.90, 71.52, 31.40, 30.50, 21.00.

IR (Nujol): 1697 cm™ (SAc).

9-(3"-Agogu-3"-@B0opo-2",4"-816-O-aKeTUAO-6"-S-aKETUAO-6"-B¢€10- B-D-yAUKO-

TTUPavoduAo)-6-pepkatrTrotToUupivn (14K)

2¢ OlGAupa Tou TIpoidvTog 141 (4.5 g, 9.8 mmol) oe DMF (39.2 mL)
TTpooTiBeTal KSAc (1.50 g, 13.50 mmol) kai To TTPOKUTITOV EvalwpnuUa
avadevetal otoug 100 °C yia 1h. AkoAouBei TPOOOAKN KOopeoHEVOU
dlaAupaTtog 6¢ivou avBpakikou vartpiou (NaHCO3) kai ekxUAion pe EtOAC (4 x

250 mL). H opyavikr} @don mAévetal e vepod (3 x 10 mL), Enpaivetal utrepavw
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avudpou NaSO4 kal o dIaAUTNG ATTOPAKPUVETAI UTTO KeVO. TO TTPOKUTITOV
éNaio kaBapideTal e xpwpatoypagia oTHANG UTTo TTiEoT, XPNOIMOTTOIWVTAG WG
O1aAUTN ékAouong To cuoTnua o&IKOG alBuAeaTépag / n-e€avio (80/20), oTroTE
TTapaAaupBaveral 1o €mOuuntd TTPoiov 14K (2.83 g, 63%) WG TTAXUPEUCTO

KiTpIvo éAaio.

[a]p?® = + 11.00° (c = 0.10 xAwpopSppIo)
Amax 322 nm (g 7125)

ESI-MS (m/z): 459.48 (M+H")

21oixelokr AvaAuon: (C17H10FN4O6S) C, H, N
YTroA. (%) C :44.53 H:4.18 N:12.22
Eup. (%) C:44.70 H:4.31 N:12.42

'H-NMR (500 MHz, CDCl5)

55.38 (d, 1H, J1-»' = 9.9 Hz, H-1"), 4.86-4.75 (m, 2H, H-2" ka1 H-4"), 4.80 (dtr,
1H, Jrs =51.7 Hz, J3 > = 9.1 Hz, J3 4 = 9.0 Hz, H-3°), 3.93 (m, 1H, H-5°),
3.34-3.19 (m, 2H, H-6"a and H-6"b), 2.37 (s, 3H, SAc), 2.24 kai 1.93 (2s, 6H,
20Ac).

13C-NMR (100 MHz, CDCls)
5 194.91, 171.30, 170.21, 148.00, 143.10, 142.50, 131.30, 100.52, 86.28,
76.40, 71.91, 71.48, 31.43, 30.52, 21.03.

IR (Nujol): 1697 cm™ (SAc).

1-(3"-Agogu-37-@pBop0o-2",47-816-O-aKETUAO-6"-S-aKETUAO-6"-0€10-B-D-yYAUKO-
mmupavoduAo)utrogaveivn (14A)

AidAupa Tou voukAeoditn 141 (4.5 g, 9.8 mmol) oe pebavoAikd didAuua
85% HCOOH (53,4 mL) avadeuetal yia 2 WpPeG 0 BepUokpacia dwuaTiou.

2Tn OUVEXEIQ Ol OIOAUTEG ATTOUAKPUVOVTAI UTTO KEVO, WOTE VA ATTOUAKPUVOOUV
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Ta ixvn Tou 0&€og. To TTPOKUTITOV éAdIo KaBapifeTal Je XpwuaToypaia oTAANG
uUTTé TTiEON, XPNOIMOTTOIWVTAG WG OIaAUTN €KAouong TO OUCTNUA OEIKOG
aiBuAeoTépag / n-e€avio (80/20), otroTe TTapalauBdveTal To emBOUUNTO TTPOIOV

14A (4.9 g, 67%) WG axpwuo £AalO.

[a]o?® = + 14.00° (c = 0.10 xAwpopSppIo)
Amax 245 nm (g 7562)

ESI-MS (m/z): 443.42 (M+H")

2toixelakny Avaiuon: (C17H19FN4O7S) C, H, N
YTroA. (%) C:46.15 H:4.33 N :12.66
Eup. (%) C:46.34 H:4.52 N:12.72

'H-NMR (500 MHz, CDCl5)

55.77 (d, 1H, J1 2 = 9.4 Hz, H-1"), 5.43-5.28 (m, 2H, H-2" ka1 H-4"), 4.80 (dtr,
1H, Jrs = 51.8 Hz, J3- > = 9.1 Hz, J3'4- = 9.0 Hz, H-3°), 3.92-3.84 (m, 1H, H-
5%, 3.33-3.17 (m, 2H, H-6"a and H-6"b), 2.37 (s, 3H, SAc), 2.30 kai 1.94 (2s,
6H, 20Ac).

13C-NMR (100 MHz, CDCls)
5 194.90, 170.20, 157.10, 148.80, 145.70, 137.01, 124.60, 93.11, 86.40,
76.40, 72.00, 31.42,30.50, 21.04.

IR (Nujol): 1697 cm™ (SAc).
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Zuvleon TWV 3-06£08&u-3°-0080p0-6"-S-(2-S-1mup181vUA0)-6"-8¢€10-B-D-

YAUKOTTUPOVOVOUKAEOTITIKWYV avaAdoywyvV (16a-y) (a” ouvOeTIKA TTOpEia)

1-[3"-Ag0gu-37-@B0p0-6"-S-(2-S-TTupI1dIVUA0)-6"-0€10-B-D-yAUKOTTUPpOVOU-
Ao]Bupivn (16a)

2¢ O1GAupa TG évwong 14a (1.1 g, 2.5 mmol) oe yeBavoAiki appwvia
(104 mL) TtrpooTiBetal o1dydnv OidAupa DTDP (2.6 g, 12 mmol) o€
MEBaVOAN:HLO (1:1, 22 mL), Kal TO TTPOKUTITOV evalwpnua avadevetal yia 20
wpeg o€ Bepuokpacia dwiaTtiou. O1 SIOAUTEG ATTOMAKPEUVOVTAI UTTO KEVO Kal TO
TTPOKUTITOV  éAdlo  KaBapileTal Pe  xpwuatoypaia oTAANG utd  Tieon,
XPNOIMOTIOIWVTAG WG OIOAUTn  €KAouong  OGIKO  alBUAEOTEPQ,  OTTOTE
TTapaAaupBaveral To €mBUuUNTd Tpoidv 16a (0.71 g, 68%) pe AEUKr a@PwWoN

uepn.

[a]p?? = + 16.00° (c = 0.50 peBavoAn)
Amax 266 nm (g€ 9093)

ESI-MS (m/z): 416.47 (M+H")

21oixelokr AvaAuon: (C16H18FN3OsS;5) C, H, N
YTroA. (%) C :46.26 H:4.37 N:10.11
Eup. (%) C:46.41 H:4.51 N :10.32

'H-NMR (500 MHz, CD30D)

0 8.09 (br s, NH), 8.41 (d, H-6, Haom TTUpIBivNG), 7.83-7.58 (M, H-4 ka1 H-5,
Harom TTUPIBIVNG), 7.29-7.12 (M, H-3, Haom TTUPISivNG kai H-6), 5.40 (d, 1H,
J1'2= 9.4 Hz, H-17), 4.29 (dtr, 1H, Jr3- = 52.3 Hz, J, 3= 8.5 Hz, J3-4 = 8.4 Hz,
H-37), 3.92-3.79 (m, 1H, H-2"), 3.56-3.45 (m, 2H, H-6"a kai H-4"), 3.44-3.35
(m, 1H, H-6'b), 2.98-2.89 (m, 1H, H-5").

13C-NMR (100 MHz, CDCls)
5 163.73, 160.52, 150.11, 148.90, 136.95, 132.92, 121.11, 119.18, 110.23,
92.18, 85.49, 72.36, 70.12, 67.95, 33.63, 12.41.
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1-[3"-Agogu-37-@B0p0-6"-S-(2-S-Trup1dIVUA0)-6"-0€10-B-D-yAuKOTTUPpOAVOU-
Ao]oupakiAn (168)

To mapdywyo TnG oupakiAng 16 ouvtiBetal amd Tnv évwon 14B
aKOAOUBWVTAG TNV idIa TTEIPAUATIKI BIadIKaoia TTOU TTEPIYPAPETAI YIA TN
ouvBeon Tou TIpoIdvTog 16a. To TrpokUTITOV €Adio  KaBapifeTal e
Xpwuatoypagia otAANG utrd Triecn, XPNOIMOTTOIWVTAG WG dIOAUTN £€KAouong
0¢IKO alBuAeoTéPa, oTToTE TTapalaufaveral To €mBuunTo Tpoiov 168 (0.7 g,
70%) pe Aeukiy appwdn uen.

[a]o?® = + 6.00° (c = 0.10 peBavoAn)
Amax 262 nm (€ 6478)

ESI-MS (m/z): 402.46 (M+H")

21oixelokr AvaAuon: (CisH16FN3OsS5) C, H, N
YTroA. (%) C :44.88 H:4.02 N :10.47
Eup. (%) C:44.71 H:4.22 N :10.52

'H-NMR (500 MHz, CD30D)

0 8.53 (br s, NH), 8.32 (dd, H-6, Haom TTUpIOIVNG), 7.76-7.73 (M, H-4 kai H-5,
Harom TTUPIBIVNG), 7.66 (M, H-3, Haom TTUPIBIVNG), 7.57 (d, 1H, Js6= 8.1 Hz, H-
6), 5.68 (d, 1H, H-5), 5.46 (d, 1H, J;-2- = 9.4 Hz, H-1"), 4.29 (dtr, 1H, Jr3 =
52.3 Hz, J,'3- = 8.7 Hz, J3 4 = 8.6 Hz, H-3), 3.83-3.77 (m, 1H, H-2"), 3.64-
3.60 (m, 1H, H-6"a), 3.57-3.52 (m, 1H, H-4"), 3.42-3.39 (m, 1H, H-6"b), 3.01-
2.96 (m, 1H, H-5").

13C-NMR (100 MHz, CDCls)
5 163.34, 160.43, 150.19, 147.96, 142.56, 132.74, 120.95, 119.26, 101.76,
91.98, 84.77, 71.83, 70.31, 67.62, 33.64
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1-[3"-Agogu-37-@B0p0-6"-S-(2-S-Trup1dIVUA0)-6"-0€10-B-D-yAuKOTTUPpOVOU-
Ao]-5-¢pBopooupakiAn (16y)

To mmapaywyo TG 5-¢BopooupakiAng 16y cuvTiBeTal atrd TNV £vwon
14y akoAouBwvTag TNV idla TTEIpapaTiKh diadikacia TTou TTEPIYPAPETAl yIia TN
ouvBeon Tou TIpoIdvTog 16a. To TrpokUTITOV €Adio  KaBapifeTal e
Xpwuatoypagia otAANG utrd Triecn, XPNOIMOTTOIWVTAG WG dIOAUTN £€KAouong
0¢IKO a1BUAeaTéPa, OTTOTE TTapaAauBaveTal To €mBuunTo TTPoidv 16y (0.72 g,
69%) pe Aeuk appwdn uen.

[a]p?® = + 2.00° (c = 0.50 peBavoAn)
Amax 263 nm (€ 5885)

ESI-MS (m/z): 420.44 (M+H")

ZTOIXEIGK(] AVd)\UOT]Z (Cl5H15F2N30532) C, H, N
YTroA. (%) C:42.95 H:3.60 N :10.02
Eup. (%) C:4281 H:3.48 N :10.28

'H-NMR (500 MHz, CD30D)

0 8.34-8.32 (m, H-6, Harom TTUPIBiVNG), 8.28 (br s, NH), 7.83-7.78 (m, H-4 kai
H-5, Harom TTUPISIVNG), 7.17-7.13 (M, H-3, Haom TTUPISIVNG), 5.44 (d, 1H, J1- 2 =
9.0 Hz, H-1), 4.28 (dtr, 1H, Jr3 = 52.3 Hz, J,- 3= 8.7 Hz, J3-4- = 8.6 Hz, H-3"),
3.82-3.76 (m, 1H, H-2"), 3.64-3.60 (m, 1H, H-6"a), 3.56-3.51 (m, 1H, H-4"),
3.43-3.39 (m, 1H, H-6"b), 3.01-2.96 (m, 1H, H-5").

13C-NMR (100 MHz, CDCls)
5 162.34, 157.89, 150.41, 148.76, 138.11, 132.91, 127.45, , 120.32, 119.07,
94.41, 85.29, 72.37, 70.11, 68.65, 33.47.
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67-6"-A100UAQIBIKN-[1-(3"-0e08u-3 -pBopO-6"-B€10-B-D-yAuKkoTTUPpAVOJU-
Ao)]0upivn (15a)

AiGAupa Tou BelovoukAeoditn 14a (0.75 g, 1.73 mmol) oe peBavoAikni
aupwvia (72.3mL) avadeveTal o Bepuokpacia dwuatiou yia 4 h. O diaAuTng
QTTOMAKPUVETAl UTTO  KEVO KAl TO TIPOKUTITOV  €Aalo  KaBapiletal  UE
Xpwuatoypagia otAANG utrd Triecn, XPNOIMOTTOIWVTAG WG dIOAUTN £€KAouong
0¢IKO aIBuAeoTEéPQ, OTTOTE TTapaAaupaveral 10 €mMOUPNTO dI00UAPIdIo 15a
(0.95 g, 90%) pe Aeukny a@pwdn UPH.

[a]p?® = + 2.00° (c = 0.50 peBavoAn)
Amax 262 nm (€ 19126)

ESI-MS (m/z): 611.64 (M+H")

ZTOIXEIGKT'] AVd)\UOT]Z (022H28F2N401082) C, H, N
YTroA. (%) C:43.27 H:4.62 N:9.18
Eup. (%) C:.43.18 H:4.84 N : 9.07

'H-NMR (500 MHz, CD;0D)

57.88 (br s, NH), 7.49 (s, 1H, H-6), 5.55 (d, 1H, J1-» = 9.4 Hz, H-1"), 4.37 (dtr,
1H, Jrs = 52.3 Hz, Jo 3 = 8.5 Hz, Jg- 4 = 8.3 Hz, H-3), 4.14-4.04 (m, 1H, H-
2%, 3.72-3.55 (m, 1H, H-4"), 3.35-3.23 (m, 2H, H-6"a and H-6'b), 2.92-2.80
(m, 1H, H-5"), 1.89 (s, 3H, 5-CH3)

6°-6"-A100o0UAQIBIKN-[1-(3"-0e08u-3 -pBopO0-6"-B¢€10-B-D-yAukoTTUpaVOlU-
Ao)]oupakiAn (15B)

To mapdywyo TnG oupakiAng 158 ouvtiBetal amd Tnv évwon 14B
akoAouBwvTag Tnv idia TTEIpauaTKr d1adikaoia TTouU TTEPIYPAPETAI YIA TN
ouvBeon Tou TIpoidviog 15a. To TrpokUTITOoV €Adio  KaBapiletal e

Xpwparoypagia oTAANG UTTO TTiEON, XPNOIMOTTOIWVTAG WG dIAAUTN £KAouong
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0¢IKO a1BuAeoTépa, oTTOTE TTapaAauBdaveTal To €mBuunTd TTPoidv 158 (0.89 g,

88%) pe Aeuk appwdn uen.

[a]p?? = + 3.00° (c = 0.10 peBavoAn)
Amax 258 nm (g 14339)

ESI-MS (m/z): 583.57 (M+H")

2toixelakr Availuon: (CaoH24F2N4010S2) C, H, N
YTroA. (%) C:41.23 H:4.15 N :9.62
Eup. (%) C:41.38 H:4.34 N:9.78

'H-NMR (500 MHz, CD3;0D)

5 7.66 (d, 1H, Js = 8.2 Hz, H-6), 7.24 (br s, NH), 5.64 (d, 1H, H-5), 5.56 (d,
1H, J1- o= 9.5 Hz, H-17), 4.38 (dtr, 1H, Jr3' = 52.0 Hz, Jo' 3= 8.6 Hz, J3- 4= 8.1
Hz, H-3"), 3.95-3.81 (m, 1H, H-2"), 3.74-3.53 (m, 1H, H-4"), 3.34-3.22 (m, 2H,
H-6"a and H-6b), 2.92-2.81 (m, 1H, H-5").

67-6"-A1I0OUAQIBIKN-[1-(3"-0e08u-3 -¢pBopo0-6"-B€10-B-D-yAuKoTTUPpAVOLU-
Ao)]-5-¢pBopooupakiAn (15y)

To mapdywyo g 5-¢BopooupakiAng 15y cuvTiBeTal atrd TNV £vwon
14y akoAouBwvTtag TnVv idla TTeIpapaTiKh diadikaoia TTou TTEPIYPAPETAl yia TN
ouvBeon Tou TIpoiovTog 15a. To TrpokuTITov  €Adlo  KaBapifeTal e
Xpwpartoypagia oTAANG UTTO TTiEon, XPNOIMOTTOIWVTAG WG BIAAUTN €KAouong
0¢IKO a1BuAeoTEPQ, OTTOTE TTapaAaupBaveTal To €mBuunTd TTPoidv 15y (0.95 g,

89%) pe Aeukn appwdn uen.

[a]p?? = + 2.00° (c = 0.50 peBavoAn)
Amax 263 nm (€ 15056)

ESI-MS (m/z): 619.56 (M+H")
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2toixelakr Availuon: (CaoH22F4N4O010S2) C, H, N
YTroA. (%) C:.38.84 H:3.59 N :9.06
Eup. (%) C:38.72 H:3.47 N:9.12

'H-NMR (500 MHz, CD3;0D)

5 7.89 (d, 1H, Jsrs = 6.4 Hz, H-6), 7.35 (br s, NH), 5.56 (d, 1H, J1-»- = 9.3 Hz,
H-1), 4.38 (dtr, 1H, Jra' = 52.5 Hz, Jo- 3 = 8.7 Hz, J3 4 = 8.6 Hz, H-3"), 3.90-
3.84 (m, 1H, H-2"), 3.70-3.66 (m, 1H, H-6"a), 3.61-3.56 (m, 1H, H-4"), 3.29-
3.26 (m, 1H, H-6'b), 2.88-2.83 (m, 1H, H-5").

1-[3"-Ag0gu-37-@B0p0-6"-S-(2-S-TrupI1dIVUA0)-6"-8€10-B-D-yAUKOTTUPOVOU-
Ao]Bupivn (16a) atmrdé 15a

2 ¢ Ol1GAupa Tou TTPOoidvTog 15a (1.83 g, 3.0 mmol) o€ uebavoin (26 mL)
TTpooTiBeTal oTtaydnv didAupa DTDP (3.16 g, 14.46 mmol) og peBavoin:H,O
(1:1, 26 mL) kal TO TPOKUTITOV €valiwpnua avadevusTal o€ Begppokpaaia
dwypariou yia TrepitTtou 12h. 21N ouvéxelia armmopakpuvovTal ol SIOAUTEG UTTO
KEVO Kal TO TTPOKUTITOV éAdio KaBapileTal pe XpwuaToypagia OTAANG UTrd
TTiEON, XPNOIMOTTOIWVTAG WG BIaAUTn €kAouong ofIkd alBuAeoTépa, OTTOTE

TTapaAaupaveral 1o emOuunTd TTPOoIoV 16a (0.88 g, 71%) ue Aeukny a@pwodn
uoen.

1-[37-0£08u-3 -pB0op0-6"-S-(2-S-1TUp181VUA0)-6"-8¢€10-B-D-yAUKOTTUPAVO]U-
Ao]oupakiAn (16B) amrd 158

To mapdywyo TnG oupakiAng 16 ouvtiBetal amd Tnv évwon 158
aKoAouBwvTag TNV idla TTEIPAUATIKI dIadIKOCIa TTOU TTEPIYPAPETAI YIA TN
ouvBeon Tou TpoidvTog 16a amd Tnv évwon 15a. To TTPoKUTITOV €AdIO
KaBapifeTal pe Xpwuatoypa@ia OTAANG UTTO TTiECN, XPNOIUOTTOIWVTOS WG
O1aAUTn €kAouong ofIkd aiBuAeoTépa, OTTOTE TTapaAapBdveralr To €mBuunTo

TTpoidv 166 (0.83 g, 69%) pe Aeukny appwdn uen.
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1-[3"-Agogu-37-@B0p0-6"-S-(2-S-Trup1dIVUA0)-6"-0€10-B-D-yAuKOTTUPpOVOU-
Ao]-5-¢pBopooupakiAn (16y) amd 15y

To mmapaywyo TG 5-¢pBopooupakiAng 16y cuvTiBeTal atrd TNV £vwon
15y akoAouBwvTag TNV idla TreIpapaTikKh diadikacia TTou TTEPIYPAPETAl yIa TN
ouvBeon Tou TIpoidvTog 1l6a amd Tnv évwon 15a. To TTPoKUTITOV €AdIO
KaBapifeTal pe Xpwuatoypa@ia OTAANG UTTO TTiEGN, XPNOIUOTIOIWVTOS WG
OlaAUTn €kAouong o&Ikd alBUAeoTépa, OTTOTE TTapaAapBaveral To €mBuunTo
TTpoidv 16y (0.86 g, 68%) pe Acukh appwdn uer.

2uvlgon TWV 37-0£08U-3°-00B0p0-6"-S-(2-S-1mup181VUA0)-6"-8¢€10-B-D-

YAUKOTTUPOVOVOUKAEOTIKWY _avaAdywv  (16a-y,01.{) (B° ouvleTIKA

mopEia)

3-Agogu-3-9pB0opo-1,2-O-100TTPOoTTUAIBEVO-6-O-p-ToAOUOAOCOUAPOVUAO-a-

D-yAuko@oupavoln (17)

2¢ d1dAupa TG dI6ANG 2 (4.0 g, 18 mmol) oe dvudpn TTUPIdivn (46.2
mL) TpooTiBetan p-TsCl (4.6 g, 24 mmol) kal TO TTPOKUTITOV EvalwpPnua
avadeveTal o€ Beppokpacia dwpatiou yia 2h. AkoAouBei TTpooBrikn
KopeouEvou dIaAUpaTog 6¢ivou avBpakikou vatpiou (NaHCO3) kal ekXUAIoN HE
EtOAc (4 x 500 mL). H opyavik @don mAéveTtal pe vepd (10 mL), EnpaiveTal
utTtEPAVWw avudpou Nap,SO,; kal 0 OIaAUTNG atropakpuveTal uttd Kevd. To
TTPOKUTITOV  €AdI0  KaBapifeTal PE  Xpwuatoypagia oTAAnG uto  Tieon,
XPNOIMOTTOIWVTAG WG OIaAUTN éKAouong To ouoTnua o&Ikdg alBuAeoTépag / n-
e€avio (50/50), otrdTe TTapaAaupaveral To €mMBOUPNTS TTPOIdV 17 (5.08 g, 74%)

WG AxpwHo £Aalo.

[a]p?* = - 8.00° (c = 0.50 xAwpopOpHIO)

ESI-MS (m/z): 377.42 (M+H")
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2toixelakr Avaiuon: (C16H21FO7S) C, H
YToA. (%) C:51.06 H:5.62
Eup. (%) C:51.14 H:5.46

'H-NMR (500 MHz, CDCl3)

5 7.38 kai 7.82 (dd, 4H, Haom TOOUAOUADAG), 5.92 (d, 1H, J1 o= 3.2 Hz, H-1),
5.09 (dd, 1H, Js ¢ = 49.3 Hz, H-3"), 4.70 (dd, 1H, J» ¢ = 10.3 Hz, H-2"), 4.34
(d, 1H, H-4"), 4.13-4.06 (m, 2H, H-5'a and H-5b), 2.47 (s, 3H, ArCHs), 1.48
(s, 3H, CH3), 1.33 (s, 3H, CHs)

3-Agogu-3-pB0opo-1,2-O-100TTPOTTUAIBEVO-5-O-TETPAUSPOTTUPAVUAO-6-O-

p-TtoAouoAooouA@ovulo-a-D-yAukogoupavoln (18)

2¢ OIGAupa ™G €évwong 17 (5.0 g, 13.3 mmol) oe d&vudpo
dixAwpopeBavio (26.6 mL) mrpoaoTiBetal p-TsOH (0.25 g, 1.33 mmol) oTtoug 0
°C kait DHP (1.8 mL, 19.9 mmol), kai To TTPOKUTITOV EVAIWPNHA AVASEUETAI OF
Bepuokpacia dwpuartiou yia 2 h. AkoAoubBei TTpooBKn Kopeouévou dIGAUPATOS
6&Ivou avBpakikou vatpiou (NaHCO3) kai ekxUAion pe CHLCl, (2 x 500 mL). H
opyavikf @aon TAéveTal pe vepod (3 x 10 mL), gnpaivetal utrepdvw avudpou
Na,SO, kal o dIaAUTNG ATTOPAKPUVETAI UTTO KevO. To TTPOKUTITOV €AAIO
KabapifeTal pe Xpwuatoypa@ia OTAANG UTTO TTiECN, XPNOIUOTIOIWVTOG WG
SIaAUTN ékAouong To cuoTnua o&IkOG aiBuAeoTépag / n-e€avio (70/30), oTroTE
TTapaAaupaveral 70 €mOuunTd TTPOidv 18 (4.78 g, 78%) wg TTaXUPEUCTO

UTTOAEUKO €AQiO.
[a]p?* = - 6.00° (c = 0.50 YAwpopOpHIO)

ESI-MS (m/z): 461.53 (M+H")

2toixelakn Avaiuon: (Cz1H9FOgS) C, H
YTroA. (%) C:.54.77 H:6.35
Eup. (%) C:54.64 H:6.42
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'H-NMR (500 MHz, CDCls)
57.84-7.80 (4 s, 2H, HCg + HCy), 7.35-7.28 (m, 5H, Ph), 5.98 (d, 1/2H, J1-» =
2.8 Hz, H-1"), 5.89 (d, 1/2H, J1-» = 2.9 Hz, H-17), 2.47 (s, 3H, ArCHs), 1.50 (s,
3H, CH3), 1.33 (s, 3H, CHs)

3-Agou-3-p0B0opo-1,2-O-100TTPOTTUAIBEVO-5-O-TETPAUSPOTTUPAVUAO-6-S-
aKETUAO-6-0€10-a-D-yAuko@oupavodln (19)

2¢ d1dAupa Tou ToouAlwpévou TTpoidvtog 18 (4.5 g, 9.8 mmol) oe DMF
(39,2 mL) mrpooTiBeTtal KSAc (1.5 g, 13.5 mmol) kal To TTpOKUTITOV Evaiwpnua
avadevetal otoug 100 °C vyia 2h. AkoAoubBei TTpoCOAKn KOpeoHEVOU
dlaAupaTtog 6¢ivou avBpakikou vatpiou (NaHCO3) kal ekxUAion ue EtOAc (500
mL). H opyaviki @don tAévetar pe vepd (20 mL), gnpaivetal utrEPAvw
avudpou Na,SO4 kal 0 dIAAUTNG ATTOPAKPUVETAI UTTO KEVO. To TTPOKUTITOV
¢ANaio kaBapideTal e xpwparoypagia oTHANG Uutro TTieon, XPNOIMOTTOIWVTAG WG
OIaAUTN ékAouong TO cuoTnua 0&IKOG alBuAeaTépag / n-e€avio (60/40), oTroTE
TTapaAaupaveral 70 €mOuunTd TTPOIdv 19 (2.71 g, 76%) WG TTAXUPEUOTO

KiTpIvo €Aaio.

[a]p?? = - 8.00° (c = 0.10 XAwpPOoPOPHIO)

ESI-MS (m/z): 365.47 (M+H")

21oixelokr AvaAuon: (CieH25FO6S) C, H
YTroA. (%) C:52.73 H:6.91
Eup. (%) C:52.84 H:6.72

'H-NMR (500 MHz, CDCl5)
5 7.84-7.80 (4 s, 2H, HCg + HC,), 5.96 (d, 1H, J;-» = 3.7 Hz, H-1"), 2.37 (s,
3H, SAc), 1.52 (s, 3H, CHs), 1.34 (s, 3H, CHs)
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3-Agogu-3-9pB0opo-1,2,4-1p1G-O-aKETUAO-6-S-aKETUAO-6-B€10-D-yAUKOTTUP Q-
voln (20)

AiGAupa Tou TTpOoidvtog 19 (2.5 g, 6.9 mmol) og 90% TFA (172.5 mL)
avadeueTal o€ Begppokpacia dwuatiou yia 20 min. TN CUVEXEIQ Ol OIOAUTEG
ATTOMOKPUVONKavV UTTd UuPnAd Kevo, WOTE va ATTOMAKPUVOOUV Kal Ta ixvn Tou
TFA, ka1 T0 TTpokUTITOV éAdio eTavadiaAuBnke oe Ac,O -trupidivn (1:2, 36.5
mL). AkoAouBei KaBapIopOG pE  Ypwpartoypagia OTAANG UuTtO  TTiEon,
XPNOIMOTTOIWVTAG WG OIaAUTN éKAouong To ouoTnua o&Ikdg alBuAeoTépag / n-
e€avio (60/40), ordTe TTapalaupaveral To €mMBuUPNTS TTPOIdV 20 (1.77 g, 70%)

WG Axpwuo £Aaio.

[a]p?? = + 12.00° (c = 0.10 XAwpoPSpUIO)

ESI-MS (m/z): 367.38 (M+H")

2toixelakr Avaiuon: (C14H19FOgS) C, H
YToA. (%) C:45.90 H:5.23
Eup. (%) C:46.04 H:5.16

'H-NMR (500 MHz, CDCl5)
5 6.30 (br s, 1H, H-1"), 5.62 (d, 1H, H-4"), 5.33-5.04 (m, 1H, H-2"), 4.80 (dtr,
1/2H, Jz g = 53.3 Hz, J3 4 = 9.2 Hz, H-3"), 4.58 (dtr, 1/2H, J3- ¢ = 51.9 Hz, J3 4
= 9.0 Hz, H-3"), 4.03-3.98 (m, 1/2H, H-5), 3.70-3.64 (m, 1/2H, H-5"), 3.28-
3.21 kai 3.15-3.08 (2m, 2H, H-6"a and H-6'b), 2.36 (s, 3H, SAc), 2.17, 2.14,
2.12, 2.10 (4s, 12H, 40Ac).

IR (Nujol): 1697 cm™ (SAc).
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3"-Agogu-37-@pBopo-1",2",4"-1p1G-O-aKETUAO-6"-S-(2-S-TTUp18IVUAO)-6"-B€10-
D-yAukoTrupavoln (21)

2¢ OlGAupa Tou TTpoiovtog 20 (2.0 g, 5.46 mmol) oe pebavoAikn
aupwvia (228 mL) mrpooTiBetal otaydnv didAupya DTDP (9.55 g, 43.7 mmol)
o€ PEBavOAn:HLO (1:1, 47 mL) Kol TO TTPOKUTITOV EVAIWPNMUA avadeUeTal OE
Bepuokpacia dwuartiou yia 20h. ZTn ouvéxeia atToPakpuvovTal ol SIaAUTEG
UTTO KeVO Kal TO TTPOKUTITOV €Aalo eTTavadiaAueTal oe Ac,O-trupidivn (1:2, 109
mL). AkoAouBei KaBapIopOG pE  xpwpartoypagia OTAANG uTtd  TTiEon,
XPNOIMOTTOIVTAG WG BIaAUTN éKAouong TO ouoTnua ofIkdg alBuAeoTépag / n-
e€avio (60/40), ordTe TTapalaupaveTral To €MOUPNTS TTPOoIdV 21 (1.67 g, 70%)

w¢ axpwpo €Aaio.

[a]o?® = + 4.00° (c = 0.10 XAwpPopOpHIO)
Amax 283 nm (g€ 5510)

ESI-MS (m/z): 434.49 (M+H")

2toixelakn Avaiuon: (C17H20FNO7S,) C, H, N
YTroA. (%) C:47.10 H: 4.65 N:3.23
Eup. (%) C:47.24 H:4.46 N:3.35

'H-NMR (500 MHz, CDCl5)

55.62 (d, 1/2H, H-17), 5.26-5.03 (m, 2H, H-2" ka1 H-4"), 4.79 (dtr, 1/2H, J3 ¢ =
51.9 Hz, J3- 4 = 9.2 Hz, H-3"), 4.53 (dtr, 1/2H, J3 = 51.7 Hz, J3 4 = 9.0 Hz, H-
3°), 4.19-4.14 (m, 1/2H, H-5"), 3.75-3.70 (m, 1/2H, H-5"), 3.42-3.35 (m, 2H, H-
6’a and H-6'b), 2.14, 2.12, 2.10, 2.08, 2.07, 2.05 (6s, 18H, 60AC)

1-[3"-Agogu-3"-@B0op0-6"-S-(2-S-Trup1dIVUA0)-6"-0€10-B-D-yAuKOoTTUPpOAVOU-
Ao]Bupivn (16a) amwd 21

2¢ OIaAupa Bupivng (2.33 g, 18.55 mmol) oe dvudpo CH3CN (69 mL)
TTpooTiBeTal HMDS (4.8 mL, 23 mmol) ka1 cakyapivn (0.16 g, 0.85 mmol) kai

- 165 -

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 10:28:13 EEST - 3.145.62.240



[eipauariké Mépoc

TO TTPOKUTITOV evalwpnua Bepuaivetal ge kaBeto WukTthpa yia 30 min. AgpdTtou
TO Miypa yivel dlauyég, rpooTiBetal n évwon 21 (5.74 g, 13.25 mmol) kai SnCl,
(3.1 mL, 17.22 mmol), ka1 To piyua TnG avtidpaong avadeUETal yIa TTEVTE
emTAéOV  wpes. AkoAouBei TTpocOrkn Kopeouévou dlaAupatog  O&Ivou
avBpakikoU vatpiou (NaHCOs3) kal ekxUAion pe CH.Cl, (2 x 500 mL). H
opyavikf @aon TAéveTal pe vepo (3 x 10 mL), g¢npaivetal uttepdvw avudpou
Na,SO4 kal 0 dIoAUTNG ATTOPOKPUVETAl UTTO KEVO. AIGAUPa Tou €vOIAUEOOU
TTPOIOVTOG 22a, TTOU TTPOEKUYE, o€ HEBavOAIKY appwvia (550 mL) avadeueTal
o€ Bepuokpacia dwuartiou yia 4h. O dIOAUTNG ATTOPOKPUVETAI UTTO KEVO KAl TO
TTPOKUTITOV  éAdlo  KaBapileTal Pe  xpwuatoypaia oTAANG utod  Tieon,
XPNOIJOTIOIWVTAS WS OI0AUTn  ékAouong OCIKO  alBuAeoTépa, OTTOTE
TTapaAaupaveral 1o emOuuNTd TTPOoIdV 16a (3.53 g, 64%) ue Aeukny a@pPwodn
uen.

1-[3"-Ag0gu-37-@B0p0-6"-S-(2-S-TrupI1dIVUA0)-6"-0€10-B-D-yAUuKOTTUPpOVOU-
Ao]oupakiAn (16B) amrd 21

2¢ OlGAupa oupakiAng (2.08 g, 18.55 mmol) oe avudpo CH3CN (69
mL) mTpooTiBetar HMDS (4.8 mL, 23 mmol) kai cakyapivn (0.16 g, 0.85 mmol)
KAl TO TTPOKUTITOV evalwpnua avadeleTal ye KABeTo WukTtApa yia 30 min.
A@dTou TO piyua yivel diauyég, TTpooTiBeTal n évwon 21 (5.74 g, 13.25 mmol)
Kal Me3SIOSO,CF; (3.1 mL, 17.22 mmol), kKol To Miyda Tng avtidpaong
avadeveTal yia TEoOoePIG €MTAEOV WPES. AKOAouBEei TTPOOBNKN KOPETHEVOU
dlaAupartog 6givou avBpakikou vatpiou (NaHCO3) kai ekxUAion pe CH2CI;, (2 x
250 mL). H opyavikr} @daon mAévetal pye vepo (3 x 10 mL), ¢npaivetal utrepavw
avudpou Na,SO, kal o OIaAUTNG ATTOMAKPUVETAlI UTTO Kevo. AidAupa Tou
eVOIAUEDOOU TTPOIOVTOG 223, TTOU TTPOEKUYE, O€ PEBaVOAIKN apuwvia (550 mL)
avadeueTal o€ Beppokpacia dwpartiou yia 4h. O dIAAUTNG ATTOPAKPUVETAI UTTO
KEVO Kal TO TTPOKUTITOV éAdio KaBapifeTal pe XpwuaTtoypagia oTAANG utrd
TTiEon, XPNOIMOTTOIWVTAG WG BIAAUTn €kAouong ofIkd alBuAeoTépa, OTTOTE
TTapaAaupaveral To €mBUUNTO TTPOoIdv 16B (3.39 g, 62%) pe AEukn) a@pPwdn
uen.
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1-[3"-Agogu-37-@B0p0-6"-S-(2-S-Trup1dIVUA0)-6"-0€10-B-D-yAuKOTTUPpOVOU-
Ao]-5-¢pBopooupakiAn (16y) amé 21

To Tapdywyo TnG 5-¢BopooupakiAng 16y ouvtiBeTal amrd 10 0AKXOPO
21 akoAouBwvTag TNV idla TTEIpAPATIKA dladIKaoia TToU TTEPIYPAPETAI VIO TN
ouvBeon Tou TIpoidvTog 16B amd Tnv évwon 21. To mpokUuTTov €Adio
KaBapifeTal pe Xpwuatoypa@ia OTAANG UTTO TTiEGN, XPNOIUOTTOIWVTAS WG
OlaAUTn €kAouong o&Ikd alBuAeoTépa, OTTOTE TTapaAapBaveral To €mBuunTo
TTpoidv 16y (3.89 g, 70%) pe Aeukrh appwdn uer).

1-[3"-Ag0gu-37-@B0p0-6"-S-(2-S-TrupI1dIVUA0)-6"-0€10-B-D-yAUuKOTTUPpOVOU-

Ao]kutocoivn (160T)

Ye Sidhupa N*-BevZolAokutoaivng (3.99 g, 18.55 mmol) og &vudpo
CH3CN (69 mL) mrpoaoTiBetal HMDS (4.8 mL, 23 mmol) kair cakxapivn (0.16 g,
0.85 mmol) kal To TTPOKUTITOV EVaIWPENUA AVOEUETAl HE KABETO WUKTAPA YIA
30 min. A@dTtou TO piyua yivel diauyég, TTpooTiBetal n évwon 21 (5.74 g, 13.25
mmol) kal Me3SiOSO,CF3 (3.1 mL, 17.22 mmol), kal To giyua TG avTidpaong
avadeveTal yia TEVTE €mITTAéOV WPES. AKOAouBei TTPOCONKN KOPETHUEVOU
dlaAupartog 6givou avBpakikou varpiou (NaHCO3) kai ekxUAion pe CHCI;, (2 x
250 mL). H opyavikr} @daon mAéveTal e vepo (3 x 10 mL), ¢npaivetal utrepavw
avudpou Nap,SO, kal o OIaAUTNG aTTOMaKPUVETAlI UTTO Kevo. AidAupa Tou
eVOIAUEDOOU TTPOIOVTOG 228, TTOU TTPOEKUYE, O€ PEBavOAIK apuwvia (550 mL)
avadeueTal o€ Beppokpacia dwpartiou yia 4h. O dIAAUTNG ATTOPAKPUVETAI UTTO
KEVO Kal TO TTPOKUTITOV éAdlo KaBapifeTal Pe XpwuaTtoypagia oTAANG utrd
TTiEON, XPNOIMOTTOIWVTAG WG BIAAUTn €kKAouong ofIKo alBUAEOTEPQ, OTTOTE
TTapaAaupaveral To €mBUUNTO TTPOIOV 160T (3.6 g, 68%) pe AEUK a@pwdn
uen.

[a]p?® = + 2.00° (c = 0.50 peBavoAn)
Amax 269 nm (g 7400)

ESI-MS (m/z): 401.48 (M+H")
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2toixelakn Avaiuon: (Ci1sH17FN4O4S,) C, H, N
YTroA. (%) C:44.99 H:4.28 N :13.99
Eup. (%) C:44.82 H:4.42 N :13.52

'H-NMR (500 MHz, CD3;0D)

0 8.23 (m, H-6, Haom TTUPIBIVNG), 7.78-7.69 (M, H-4 kai H-5, Haom TTUPISIVNG),
7.51 (d, 1H, H-5), 7.46 (d, 1H, Js6 = 7.3 Hz, H-6), 7.08-7.03 (m, H-3, Harom
TupIdivng), 5.52 (d, 1H, Ji-»- = 9.4 Hz, H-1°), 4.22 (dtr, 1H, Jr3 = 52.5 Hz,
J23-= 9.0 Hz, J3-4-= 8.9 Hz, H-3"), 3.73-3.66 (m, 1H, H-2"), 3.53-3.42 (m, 2H,
H-4" ka1 H-6"a), 3.34-3.30 (m, 1H, H-6"b), 2.92-2.87 (m, 1H, H-5").

13C-NMR (100 MHz, CDCls)
5 165.54, 160.32, 154.28, 148.46, 137.56, 132.91, 122.03, 120.12, 99.36,
92.38, 85.62, 72.39, 70.64, 70.22, 33.63

1-[3"-Agogu-37-@B0op0-6"-S-(2-S-Trup1dIVUA0)-6"-0€10-B-D-yAuKOoTTUPpOAVOU-
Ao]adevivn (16Q)

‘Eva Sidhupa Tng N°-BevZolloadevivng (2.93 g, 12.25 mmol) o€ dvudpo
CH3CN (46 mL) mrpoaoTiBetal HMDS (3.1 mL, 15.19 mmol) kai cakyapivn (0.1
g, 0.56 mmol), kal TO TTPOKUTITOV EvaIWPNUA BEPUAIVETAI PE KABETO WUKTAPA
yia 30 min. A@oTou TO piyda yivel dlauyég, TTpooTiBetal n 3-de0gu-3-pBopo-6-
S-(2-S-1rupIdivulo)-6-6¢€10-D-yAukoTtrupavoln (21) (3.8 g, 8.75 mmol) kaBuwg
kal SnCl, (1.38 mL, 12.25 mmol), kal To piyha Tng avridpaong avadeueTal yia
Tévie emTAéoV WpPeG oToug 100 °C. AkoAoubBei TTpocBrkn Kopeouévou
dlaAupaTtog 6&ivou avBpakikou vatpiou (NaHCO3) kai ekxUAion pe CH,Cl, (2 x
250 mL). H opyavikry @aon tAéveTtal pe vepd (20 mL), Enpaiveral uttepAvw
avudpou NapSO,4 kalr o OIOAUTNG ATTOPAKPUVETAl UTTO Kevo. AidAupa Tou
eVOIAUEOOU TTPOIOVTOG 22€ 0t PEBAVOAIKN appwvia (512 mL) avadevueTtal o€
Bepuokpacia dwpatiou yia 4h. O dI0AUTNG ATTOPAKPUVETAI UTTO KEVO KOl TO
TTPOKUTITOV  éAdlo  KaBapileTal Pe  xpwuatoypaia oTAANG utd  Tieon,

XPNOIMOTIOIWVTAG WG OIOAUTn  €KAouong  OCIKO  alBUAeoTEPQ,  OTTOTE
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TTapaAaupBaveral To €mOuunTd TTPOoIdV 164 (3.32 g, 64%) pe AEUKr a@pwdn
uepn.

[a]p?? = + 4.00° (c = 0.50 peBavoAn)
Amax 263 nm (g 9860)

ESI-MS (m/z): 425.51 (M+H")

2toixelakn Avaiuon: (C16H17FNgO3S2) C, H, N
YTroA. (%) C:.45.27 H:4.04 N :19.80
Eup. (%) C:45.31 H:4.12 N :19.62

'H-NMR (500 MHz, CD30D)

5 8.58 kai 8.35 (2s, 2H, H-2,8), 8.33-8.25 (M, H-6, Harom TTUPISIVNG), 7.63-7.18
(m, H-4, H-5, H-3, Haom TTUPISIVNG), 6.96 (br s, NH.), 5.88 (d, 1H, Ji-» = 9.1
Hz, H-1), 4.01 (dtr, 1H, Jr3 = 52.3 Hz, J2'3 = 8.7 Hz, J3'4 = 8.6 Hz, H-3"),
3.79-3.67 (m, 1H, H-2°), 3.59-3.53 (m, 1H, H-6"a), 3.51-3.47 (m, 1H, H-4"),
3.42-3.37 (m, 1H, H-6'b), 2.96-2.81 (m, 1H, H-5).

13C-NMR (100 MHz, CDCls)
5 160.54, 155.75, 152.31, 149.86, 147.75, 145.76, 136.71, 120.37, 120.23,
116.98, 91.76, 89.64, 72.19, 69.70, 66.64, 33.87

2uvBegon TWV 37.4°-610£0¢&U-6"-S-(2-S-TTUp181IVUAO)-6"-0€10-2 -
KETOOKOPEOTO-3 -(pB0P0-B-D-YAUKOTTUPOVOVOUKAEOITIKWV AVAAOYWV
33a-y

6-O-p-ToAouoAoooUAPOVUAO-3-8£08u-3-pBopoyAukoln (23)

2¢ OlIaAupa TG évwong 15 (2.2 g, 5.84 mmol) og EtOH (9.22 mL) kai
vepd (52.2 mL) mpooTiBetal pnrivn Amberlite IR-120 (H") (3.04 g) kai TO
TTPOKUTITOV evalwpnua avadevetal otoug 60-70 °C yia 10h. X1n cuvéxeia 1o

Miypa dinBeitar kalr o1 dIaAUTEG atToyakpuvovTal uttd Kevo., To emBuuntd
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mpoidv 23 (1.9 g, 97%) TtapalauBAaveTal wg TTaXUPEUCTO £AaIO  Kal

XPNOILOTTOIEITAI OTO ETTOPEVO OTABIO XWPIG TTEPAITEPW KABAPIOUO.

3-Agogu-3-9pB0po0-1,2-O-100TTPOoTTUAIBEVO-6-O-p-ToOAOUOAOGOUAPOVUAO-
YAukoTtrupavodln (24)

2¢ OIGAupa Tou TTpoiovTog 23 (1.9 g, 5.65 mmol) oe avudpo DMF (71.4
mL) mrpooTiBeTal (CH3),C(OCHs3), (22.6 mL) kai p-TsOH (21 mg, 1.13 mmol),
Kal TTPOKUTITOV evalwpnua avadeUetal o€ Beppokpacia dwuaTtiou yia pia
vUXTO. ZTN OUVEXEIQ OTO Piyua TNG avtidpaong TpoaTiBeTal TpialBuAayivn €10l
woTe T0 pH va unv utrepPei 1o 7 Kal o1 SIOAUTEG ATTOPAKPUVOVTal UTTO uwnAo
Kevo. To TTpokUTITOV Ao KaBapileTal Je xpwuatoypagia otAANG utrod Trieon,
XPNOIMOTTOIVTAG WG OIaAUTN éKAouong To ouoTnua ofIkdg alBuAeoTépag / n-
e€avio (60/40), ordTe TTapaAaupaveTal To MOUPNTS TTPOIdV 24 (1.48 g, 70%)

WG TTaXUPEUCTO KITPIVO €AAIO.

[a]p?* = +3.00° (c = 0.50 XAwpPOoPOPHIO)

ESI-MS (m/2): 377.4 (M+H")

2toixelakr Avaiuon: (C16H21FO7S) C, H
YToA. (%) C:51.06 H:5.62
Eup. (%) C:51.18 H:5.38

3-Ag0ou-3-p00po-1,2-O-100TTPOTTUAIDEVO-4-O-aKETUAO-6-O-p-TOAOUOAO-
oouA@ovulo-yAukoTrupavodn (25)

2¢ O10Aupa TG évwong 24 (1.4 g, 3.72 mmol) og mupidivn (16.3 mL)
TTpooTifeTal Ac,O (8.2 mL), Kal TO TTPOKUTITOV EVAIWPNKA avOdEUETAl OE
Bepuokpacia dwuartiou yia 1 h. Z1n ouvéxeia 1o didAupa wuxetal otoug 0 °C,
TTpooTifeTal PEBAVOAN (4.1 mL) kai o1 dIGAUTEG ATTOPOKPUVOVTAl UTTO KEVO.

AkoAouBei TTpocBrkn Kopeopévou OBIOAUPOTOG OEIVOU avOpaKIKOU vaTpiou
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(NaHCO3) kai ekxUAion pe CH2Cl, (2 x 250 mL). H opyavikf @aon TTAEveTal PE
Kopeouévo OldAupa O&ivou Benkou vatpiou (NaHSO,), Enpaivetalr utrepavw
avudpou Nap,SO,4 Kal 0 dIOAUTNG ATTOPAKPUVETAI UTTO KeEVO. TO TTPOKUTITOV
¢ANaio kaBapideTal e xpwparoypagia oTHANG Utro TTieon, XPNOIMOTTOIWVTAG WG
OIaAUTN ékAouong TO cuoTnua 0&IKOG alBuAeaTépag / n-e€avio (50/50), oTroTE

TTapaAaupaveral To emMOuPNnTS TTPOIGV 25 (1.35 g, 89%) wg dxpwio €Aaio.

[a]p?? = +7.00° (c = 0.50 XAwpPOPOPHIO)

ESI-MS (m/z): 419.43 (M+H")

21oixelokr AvaAuon: (CgH23FOgS) C, H
YTroA. (%) C:51.67 H:5.54
Eup. (%) C:51.24 H:5.66

'H-NMR (500 MHz, CDCl5)

0 7.79 kai 7.34 (dd, 4H, Harom TOOUAOUGDQG), 5.55 (d, 1H, J1-2- = 4.8 Hz, H-1),
4.98-4.90 (m, 2H, H-2), 4.74 (dd, 1H, J3 ¢ = 44.3 Hz, H-3), 4.36-4.31 (m, 1H,
H-4), 4.17-4.04 (m, 3H, H-5, H-6a and H-6b), 2.44 (s, 3H, ArCHjs), 2.09 (s,
3H, OAc), 1.56 (s, 3H, CH3), 1.35 (s, 3H, CHy)

3-Ag0ou-3-p00p0o-1,2-O-100TTPOTTUAIDEVO-4-O-aKETUAO-6-S-aKETUAO-A-D-

YAukoTtrupavodn (26)

2¢ d1GAupa TG ToouMiwpévng évwong 25 (1.2 g, 2.87 mmol) oe DMF
(10.8 mL) mrpooTifetal KSAc (0.44 g, 3.8 mmol) kal TO TTPOKUTITOV Evaiwpnua
avadevetar otoug 100 °C vyia 1h. AkoAouBei TTpocOrkn KopeouEvou
dlaAupartog 6¢ivou avBpakikou vatpiou (NaHCOs3) kai ekxUAion pe EtOAC (2 x
350 mL). H opyavikry @aon tAéveTal pe vepd (20 mL), Enpaivetal utrepAvw
avudpou NaSO4 kai o dIaAUTNG ATTOMAKPUVETAI UTTO KeVO. TO TTPOKUTITOV
¢ANaio kaBapileTal e xpwpatoypagia oTHANG utrd TTieon, XPNOIMOTTOIVTAS WG

dlaAUTn ékAouong TOo cuoTnUa O&IKOG alBuAeaTépag / n-e¢avio (40/60), oTToTE
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TTapaAaupBaveral 70 €mOuunTd TTPoidv 26 (0.68 g, 73%) WG TTAXUPEUOTO

KiTpIvo €Aaio.

[a]p?? = + 5.00° (c = 0.50 XAwPOPOPHIO)

ESI-MS (m/z): 323.35 (M+H")

21oixelokr AvaAuon: (C13H19FO6S) C, H
YTroA. (%) C:48.44 H:5.94
Eup. (%) C:48.19 H:5.69

'H-NMR (500 MHz, CDCl5)

55.60 (d, 1H, J; o = 4.8 Hz, H-1), 4.97-4.91 (m, 2H, H-2), 4.74 (dd, 1H, J3r =
45.0 Hz, H-3), 4.37-4.33 (m, 1H, H-4), 4.00-3.97 (m, 1H, H-5), 3.28-3.23 kal
3.09-3.04 (m, 2H, H-6a and H-6b), 2.35 (s, 3H, SAc), 2.16 (s, 3H, OAc), 1.56
(s, 3H, CHa), 1.36 (s, 3H, CHs).

3-Ag0ou-3-p00opo-1,2-O-100TTPOTTUAIDEVO-6-S-(2-S-TTUpIBIVUAO)-6-0€10-a-
D-yAukoTrupavodn (27)

2¢ d1dAupa Tou TTpoidvTog 26 (0.6 g, 1.86 mmol) oe yeBavoin (16 mL)
TTpooTifeTal oTdydnv DTDP (1.96 g, 8.97 mmol) oe ueBavoAn:H,O (1:1, 16
mL), Kal TO TTPOKUTITOV evaiwpnua avadeleTal o€ Bepuokpacia dwuariou yia
mrepiTrou 12h. O1 dIoAUTEG aTTOPaKPUVOVTAl UTTO KEVO KAl TO TTPOKUTITOV €AIO
KabapifeTal pe Xpwuatoypa@ia OTAANG UTTO TTiECN, XPNOIUOTIOIWVTOG WG
SIaAUTN ékAouong To cuoTnua o&IKOG alBuAeaTépag / n-e€avio (60/40), oTToTE

TTapaAaupaveral To emMOuUPNTS TTPoIoV 27 (0.45 g, 70%) wg dxpwio €Aalo.
[a]o?? = + 4.00° (c = 0.10 XAwpopOpHIO)

ESI-MS (m/z): 348.43 (M+H")

2toixelakn Avaiuon: (C14H1sFNO4S,) C, H, N

-172 -

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 10:28:13 EEST - 3.145.62.240



[eipauariké Mépoc

YTroA. (%) C :48.40 H:5.22 N :4.03
Eup. (%) C:48.24 H:5.40 N:4.33

3-Agogu-3-9pB0opo-1,2-O-100TPoTTUAIBEVO-4-O-BEViOUAO-6-S-(2-S-TTUpIdI-
VUAO0)-6-0€10-a-D-yAukotrupavodln (28)

2¢ dIGAupa TnG évwong 27 (0.45 g, 1.3 mmol) og dvudpn tTupidivn (6.4
mL) trpooTiBetar BzCl (0.3 mL, 2.6 mmol) Kar TO TTPOKUTITOV EvaIWpPnua
avadeueTal o€ Beppokpacia dwpaTtiou yia 1h. O dIAAUTNG ATTOPAKPUVETAI UTTO
KEVO Kal TO TTPOKUTITOV éAdio KaBapileTal peE XpwuaToypagia OTAANG UTTO
TTiEon, XPNOIYJOTTOIWVTAG WG  OIoAUTn  €KAouong TO oUOTNUA  O&IKOG
alBuAeoTépag / n-e€avio (50/50), otrdTe TTapaAauBaveTal To emMOUPNTS TTPOIdV

28 (0.48 g, 82%) w¢ TTaxUPEUOTO KITPIVO €AQO.

[a]p?? = + 26.00° (c = 0.50 XAwpPOoPSOPUIO)

ESI-MS (m/z): 452.53 (M+H")

2toixelakny Avaiuon: (C21H22FNOsS,) C, H, N
YTroA. (%) C :55.86 H:491 N :3.10
Eup. (%) C:55.67 H:5.17 N:2.93

'H-NMR (500 MHz, CDCl5)

0 8.48 (d, H-6, Haom TTUPIBIVNG), 8.11 (d, 1H, Haom BEV{OUAOPADAG), 7.47 Kal
7.44 (2 tr, 4H, Haom Bev{oUAOudadag), 7.66-7.59 (m, H-4, H-5, Haom
TTupIdivng), 7.14-7.11 (m, H-3, Harom TTUPIivNG), 5.67 (d, 1H, J1> = 5.0 Hz, H-
1), 5.27-5.16 (m, 1H, H-4), 4.89 (dtr, 1H, Jr3- = 45.0 Hz, H-3), 4.46-4.40 (m,
1H, H-5), 4.37-4,31 (m, 1H, H-2), 3.18-3.11 (m, 1H, H-6a), 3.07-3.01 (m, 1H,
H-6b), 1.67 (s, 3H, CHj3), 1.38 (s, 3H, CHj3)
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3-Agogu-3-9pB0op0o-4-O-BevioUA0-6-S-(2-S-TTUpI1B8IVUAO)-6-B€10-a-D-
yYAukoTtrupavodn (29)

AiGAupa Tou TTpOoIdvTog 28 (0.45 g, 1.0 mmol) og 90% TFA (5.0 mL)
avadeueTal o€ Beppokpacia dwpatiou yia 10 min Kal 0T CUVEXEIAQ O dIAAUTNG
ATTOMOKPUVETAlI UTTO UPnAO KEVO WOTE VA ATTOMOKPUVOOUV Kal Ta ixvn Tou
TFA. To mrpokuTIToV £AaI0 KaBapileTal Je Xpwuatoypagia oTAANG utrd Tieon,
XPNOIMOTTOIWVTAG WG OIaAUTN €KAouong TO oUOTNUA 0&IKOG alBUAEoTEPAG / N-
e€avio (70/30), otroTe TTapaAaupaveral To mMBUPNTS TTPOIdV 29 (0.37 g, 90%)

WG TTaXUPEUCTO KiTPIVO €AdlO.

ESI-MS (m/z): 412.47 (M+H")

2toixelakn Avaiuon: (C1gH1sFNOsS,) C, H, N
YTroA. (%) C:52.54 H:4.41 N :3.40
Eup. (%) C :52.38 H:4.22 N :3.13

3-Agou-3-p0opo-1,2-O-akeTulo-4-O-BevioUA0-6-S-(2-S-rupIBIVUAO)-6-
0s10-a-D-yAukoTtrupavoln (30)

2¢ OIGAupa Tng évwong 29 (0.37 g, 0.9 mmol) oe avudpn TTUpPIdivn
(4.46 mL) TtrpooTiBetal Ac;O (0.08 mL, 0.8 mmol) kKar TO TTPOKUTITOV
evaiwpnpa avadevetal o€ Beppokpacia dwuatiou yia 1h. ZTn ouvéxela
TTpooTifeTal peBavoAn (0.1 mL) kar o1 dIAAUTEG aTTopaKpUvovTal UTro Kevo. To
TTPOKUTITOV  éAdI0  KaBapifeTal PE  Xpwuatoypagia oTAANG uto  Tieon,
XPNOIMOTTOIWVTAG WG OIaAUTN éKAouong To ouoTnua ofIkdg alBuAeoTépag / n-
e€avio (40/60), omrdTe TTapalaupaveral To emMBuPNTS TTPOoIdV 30 (0.40 g, 89%)

WG TTaXUPEUOTO KITPIVO €AAIO.
[a]p?® = + 22.00° (c = 0.50 xAwpopSppIo)

ESI-MS (m/z): 496.54 (M+H")
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21oixelakn Avaiuon: (C2H2,FNO7S,) C, H, N
YTroA. (%) C:53.32 H:4.47 N:2.83
Eup. (%) C :53.47 H:4.19 N:271

'H-NMR (500 MHz, CDCl3)

0 8.41-7.00 (9H, Harom TTUPIBiVNG KAl Harom BEV{OUAOUAdQG), 5.69 (d, 1H, J12 =
8.3 Hz, H-1), 5.46-5.15 (m, 2H, H-4, H-2), 4.94 (dtr, 1H, Je 5 = 53.2 Hz, H-3),
4.40-4.31 (m, 1H, H-5), 3.18-3.09 (m, 2H, H-6'a and H-6'b), 2.16 (s, 3H,
OAc), 2.08 (s, 3H, OAc)

1-(3"-Agogu-37-@pBopo-2°-O-akeTUAO-4"-O-BeViOUAO-6"-S-(2-S-TUp1B1IVUAO)-
6°-0€10-B-D-yAukotrupavoluAo)Oupivn (31a)

2¢ OIdAupa Bupivng (0.15 g, 1.13 mmol) oe dvudpo CH3CN (4 mL)
TrpooTiBeTal HMDS (0.9 mL, 4.12 mmol) ka1 oakyapivn (0.02 g, 0.07 mmol)
Kal TO TTPOKUTITOV evalwpnua avadeveTal e kKABeTo WuktApa yia 30 min.
A@dTou TO piypa  yivel  dlauyég, TTpoOTIBETal 1 B€I0TTUPIBIVUAIKNA
yAukotrupavoln 30 (0.40 g, 0.81 mmol) kar SnCl, (0.13 mL, 1.13 mmol), kai
TO Piyua TNG avtidpaong avadeveTal yia dUo emITTAEOV wpeg oToug 110 °C.
AkoAouBei TTpooBrkn Kopeopévou BIOAUNATOG O&IVOU avOpaKIKOU VaTpiou
(NaHCO3) kai ekxUAion pe CHLCly (200 mL). H opyavik)y @aon TTAEvETal ME
vepd (10 mL), &npaivetar utrepdvw davudpou Na,SO, kai o dIaAUTNG
ATTOMaKPUVETal  UTTO  Keve. To  TpokUTITov  €Aaio  kaBapiletal  HE
Xpwuaroypagia oTHANG UTTO TTiEaN, XPNOIYOTTOIWVTAG WG dIOAUTN éKAouong TO
ouoTnua ogIkég albBuAeoTépag / n-e¢avio (50/50), otroTe TTAPAAAUBAVETAI TO

emOuunTS TTPoidv 31a (0.3 g, 66%) pe Asukh appwdn uen).

[a]p?? = - 16.00° (c = 0.50 XAwpPOPSOPHIO)
Amax 266 nm (g 11213)

ESI-MS (m/2): 562.6 (M+H")
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2toixelakn Avaiuon: (CasH24FN3O7S,) C, H, N
YTroA. (%) C .53.47 H:4.31 N:7.48
Eup. (%) C:53.18 H:4.52 N:7.33

'H-NMR (500 MHz, CDCl3)

5 8.23 (br s, 1H, NH), 8.11-8.05 kai 7.70-7.45 (9H, Harom TUPISIVIG Kal Harom
Bev{olAopddag), 5.75 (d, 1H, Jio = 9.5 Hz, H-1°), 5.47-5.34 (m, 1H, H-4"),
5.35-5.18 (m, 1H, H-2), 5.09 (dtr, 1H, Jr3- = 50.0 Hz, J3»=9.1 Hz, J3 4=9.5
Hz, H-3), 3.98-3.86 (m, 1H, H-5), 3.40-3.33 (m, 1H, H-6"a), 3.15-3.10 (m, 1H,
H-6'b), 2.00 (s, 3H, OAc), 1.93 (s, 3H, 5-CHs).

1-(3"-Agogu-37-@pBopo-2°-O-akeTUAO-4"-O-BeViOUAO-6"-S-(2-S-TUpI1B1IVUAO)-
67-0€10-B-D-yAukoTtrupavolulo)oupakiin (31B)

2¢ OIGAupa oupakiAng (0.13 g, 1.13 mmol) oe dvudpo CH3CN (4 mL)
mrpooTiBeTal HMDS (0.9 mL, 4.12 mmol) ka1 cakxapivn (0.02 g, 0.07 mmol),
KAl TO TTPOKUTITOV evaiwpnua avadeveTal yia 30 min utté avaBpacud. A@oTou
TO piyua yiver diauyég, tpooTiBetal n évwon 30 (0.4 g, 0.81 mmol) kai
Me3SiOSO,CF3 (0.68 mL, 1.13 mmol), kai 10 Miyga Tng avrtidpaong
avadeUETal VIO TPEIG ETTITTAEOV WPEG PE TAUTOXPOVO BPACHO UTTO ETTAVAPPOTN).
AkoAouBei TTpocBAkn Kopeopévou OBIOAUPOTOG OEIVOU avOpaKIKOU vaTpiou
(NaHCO3) kai ekxUAion pe CH,Cl, (2 x 250 mL). H opyavikf) @aon TTAEvETal PE
vepd (3 x 10 mL), &npaivetar utrepdvw avudpou Na,SO4 kal o dlaAUTNG
ATmopgaKkpuveTal  UTTd  Kevod. To  TIpokUTITOV  €AaI0  KaBapifeTal  PE
Xpwartoypagia oTHANG UTTO TTiECN, XPNOILOTTOIWVTAG WG dIOAUTN éKAouong TO
ouoTnua oIkég alBuAeoTépag / n-e¢davio (50/50), otroTe TTAPAAAUPBAVETAI TO

emMOuuNTS Trpoidv 31B (0.28 g, 64%) pe Aeukh appwdn uen.

[a]p?? = + 14.00° (c = 0.50 XAwpPoPOPHIO)
Amax 258 nm (€ 16535)

ESI-MS (m/z): 548.58 (M+H")
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2toixelakn Avaiuon: (Cz4H22FN307S,) C, H, N
YTroA. (%) C:.52.64 H:4.05 N:7.67
Eup. (%) C:52.38 H:4.22 N:7.38

'H-NMR (500 MHz, CDCl3)

6 830 (br s, 1H, NH), 8.43-7.03 (9H, Haom TUPIGIVAG KalI Harom
BevZoUAoudadag), 7.32 (d, Js5=8.3 Hz, H-6), 5.84 (d, 1H, H-5), 5.79 (d, 1H, J1.
= 9.2 Hz, H-1"), 5.49-5.37 (m, 1H, H-4"), 5.32-5.21 (m, 1H, H-2"), 4.86 (dtr,
1H, Jr3 = 51.8 Hz, J32=9.2 Hz, J3-4=9.5 Hz, H-3"), 4.17-4.07 (m, 1H, H-5"),
3.20-2.92 (m, 2H, H-6"a and H-6"b), 2.07 (s, 3H, OAc).

1-(3"-Agogu-37-@Bopo-2°-O-akeTUAO-4"-O-BeViOUAO-6"-S-(2-S-TUpI1BIVUAO)-
6°-0€10-B-D-yAukoTTUpavOulo)-5-@BopooupakiAn (31y)

To Tapaywyo 1ng 5-pBopooupakiAng 31y ouvrtiBetal ammod Tnv Evwon 30
aKoAOUBwWVTAG TNV idIa TTEIPAUATIKI BIadIKaCia TTOU TTEPIYPAPETAI YIA TN
ouvBeon Tou TIpoidviog 31B. To TrpokUTITOV €Adio  KaBapieTal  UE
Xpwartoypagia oTHANG UTro TTiean, XPNOIMOTTOIWVTAGS WG dIOAUTN éKAouong TO
ouoTtnua oIkég alBuAeaTépag / n-e¢dvio (50/50), oroTe TTAPAAAUPBAVETAI TO

emOuPNTO TTpoidv 31y (0.31 g, 67%) pe AEUKN apPwdn UPh.

[a]p?® = + 12.00° (c = 0.50 XAwpPoPOPHIO)
Amax 263 N (€ 24049)

ESI-MS (m/z): 566.57 (M+H")

ZTOIXSIGKI"] AVd)\UOT]: (C24H21F2N30782) C,H,N
YTroA. (%) C :50.97 H:3.74 N:7.43
Eup. (%) C:50.88 H:352 N:7.61

'H-NMR (500 MHz, CDCl5)
0 8.44-7.01 (9H, Haom 1TUPIdivNG KAl Harom BEVCOUAOPAGDAC), 8.16 (br s, 1H,
NH), 7.38 (d, Js 5¢=5.6 Hz, H-6), 5.78 (d, 1H, J1,= 9.0 Hz, H-1"), 5.49-5.39 (m,
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1H, H-4%), 5.26-5.15 (m, 1H, H-2"), 4.87 (dtr, 1H, J5 = 51.4 Hz, J3-,=9.1 Hz,
J34=8.9 Hz, H-3°), 4.18-4.09 (m, 1H, H-57), 3.18-2.95 (m, 2H, H-6"a and H-
6'b), 2.08 (s, 3H, OAC).

1-(3"-Agogu-3"-@Bopo-4"-O-BevioUA0-6"-S-(2-S-Tup1d1vUA0)-6"-B€10- B-D-
YAukoTtrupavoluAo)oupakiAn (328)

AidAupa TG évwong 31B (0.28 g, 0.51 mmol) oe peBavoAikr aupwvia
(19.8 mL) avadevetal yia 2 h oe Bepuokpacia dwpatiou. O SIAAUTNG
QTTOMAKPUVETAl UTTO KEVO KOl TO TIPOKUTITOV €Aaio  KaBapileTal  PE
Xpwparoypagia oTHANG UTTO TTiEDN, XPNOIYOTIOIWVTAG WG dIOAUTN éKAouong TO
ouoTnua oIkég alBuAeoTépag / n-e¢avio (60/40), otroTe TTAPAAAUPBAVETAI TO

emOuunTé TrPoidv 32B (0.15 g, 52%) wg dxpwuo £Aalo.

[a]p?? = + 11.00° (c = 0.50 XAwPOPOPUIO)
Amax 258 nm (g 13445)

ESI-MS (m/z): 506.54 (M+H")

21oi1xelokr AvaAuon: (CooH20FN3O6S2) C, H, N
YTroA. (%) C:52.27 H:3.99 N:8.31
Eup. (%) C:52.38 H:3.72 N:8.16

'H-NMR (500 MHz, CDCls)

0 8.42-7.07 (9H, Haom TTUPIdivNG KAl Harom BEV{OUAOPAGDAC), 8.26 (br s, 1H,
NH), 7.32 (d, Js5=8.2 Hz, H-6), 5.86 (d, 1H, H-5), 5.76 (d, 1H, J1,= 8.9 Hz, H-
17, 5.42-5.36 (m, 1H, H-4"), 4.80 (dtr, 1H, Jr3- = 51.9 Hz, J3-»- = J3 4 =8.5 Hz,
H-3°), 4.16-4.13 (m, 1H, H-2"), 4.02-3.93 (m, 1H, H-5°), 3.21-2.91 (m, 2H, H-
6’a and H-6b)
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1-(3"-Agogu-3"-@pBop0o-4"-O-BevioUA0-6"-S-(2-S-1Tup1d1VUAO)-6"-B€10- B-D-
YAukoTtrupavolulo)-5-@gBopooupakiAn (32y)

To mmapaywyo TG 5-¢pBopooupakiAng 32y cuvTiBetal atrd TNV £vwon
31y akoAouBwvTag Tnv idla TTEIpaPaTiky) d1adikaoia TTou TTEPIYPAPETAI VIO TN
ouvBeon Tou TIpoidviog 32B. To TrpokUTITOV €Adio  KaBapietal  UE
XpwuaToypagia oTAANG UTTd TTiEan, XPNOIMOTTOIWVTAG WS OIAAUTN €KAoUONG TO
ouoTnua ogIkdg alBuAeoTépag / n-egavio (60/40), omroTe TTAPAAAUBAVETAI TO
emOuPNTS TTPoidv 32y (0.14 g, 50%) ue Aeukn agpwdn uen.

[a]p?? = + 9.00° (c = 0.50 XAwpPOoPOPHIO)
Amax 263 nm (€ 21608)

ESI-MS (m/z): 524.53 (M+H")

ZTOIXEIGK(] AVd)\UOT]Z (Cz4H21F2N307Sz) C, H, N
YTroA. (%) C :50.47 H:3.66 N :8.03
Eup. (%) C :50.65 H:3.59 N :8.21

'H-NMR (500 MHz, CDCl5)

0 8.41-7.09 (9H, Haom 1UPIdivNG KAl Harom BEVCOUAOPAGDAC), 8.14 (br s, 1H,
NH), 7.36 (d, Jssr = 5.4 Hz, H-6), 5.78 (d, 1H, J1, = 9.1 Hz, H-1"), 5.45-5.34
(m, 1H, H-4"), 4.86 (dtr, 1H, Jr3 = 51.2 Hz, J3 > = J3 4 = 8.9 Hz, H-3"), 4.18-
4.15 (m, 1H, H-2"), 4.08-3.99 (m, 1H, H-5"), 3.18-2.94 (m, 2H, H-6'a and H-
6'b).
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Zuvlson 1ng 1.2.4-1p16-O-aKETUAO-3-pB0P0-5-0€10-D-EUuAoTTUPAVOLNG (35)

Kal ™m¢ 1-(2°,4°-81c-O-aKETUAO-3 -(pB0p0-5"-0€10-B-D-

EulotrupavoluAo)Bupivne (36)

3-Agogu-3-pBopo-5-S-akeTUAO-5-0€10-D-§UAOPoupavoln (34)

AidAupa Tou Belotrapaywyou 5 (1.05 g, 4.2 mmol) oe udatikd didAupa
90% TFA (105 mL) avadevetal 0e Bepuokpacia dwuaTtiou yia 20 min.
AkoAouBei TTpocBAkn Kopeopévou OBIOAUPOTOG OEIvOu avOpaKIKOU vaTpiou
(NaHCO3) kai ekxUAion pe EtOAc (2 x 250 mL). H opyavikr} @&on TTAéveTal PE
O1dAupa xAwpiouxou vaTtpiou (NaCl), énpaiveralr utrepdvw avudpou Na,SO4
KAl 0 dIaAUTNG ATTOPAKPUVETAI UTTO KEVO. To TTPpOKUTITOV €AdIo KaBapileTal he
Xpwartoypagia oTHANG UTTO TTiECN, XPNOIUOTTOIWVTAG WG dIOAUTN éKAouong TO
ouoTnua o&ikég alBuAeoTépag / n-e¢davio (50/50), otroTe TTAPAAAUPBAVETAI TO

€mMOuUPNTS TTPOidv 34 (0.64 g, 72%) wg Axpwuo €Aalo.
[a]p?? = + 8.00° (c = 0.10 peBavoAn)

ESI-MS (m/z): 211.3 (M+H")

21oixelokr AvaAuon: (C7H11FO4S) C, H
YTroA. (%) C:39.99 H:5.27
Eup. (%) C:40.14 H:5.32

'H-NMR (400 MHz, CD30D)

5 5.41 (d, 0.3H, J; > = 3.6 Hz, H-1(a)), 5.13 (s, 0.7H, H-1(B)), 4.41-4.08 (m,
5H, H-2, H-3, H-4 ka1 H-5a and H-5b (a,8)), 2.37 (s, 2.1H, SAc (8)), 2.36 (s,
0.9H, SAc (a))

3-Agogu-3-9p0opo-1,2,4-1p1G-O-akeTUAO-5-B€10-D-§UAOTTUPAVOLN (35)

AildAupa NG €vwong 34 (0.64 g, 3.02 mmol) og peBavoAikry appwvia

(67 mL) avadevetar ot Bepuokpacia dwpatiou yia 2h. O  dIaAUTNG
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QTTOMOKPUVETAl KOl TO TTPOKUTITOV €Adlo etTavadiaAueTal o€ Ac,O-Trupidivn
(1:2, 60,4 mL). AKoAouBei KaBaPIOPOG PE XpwHATOYpa®ia 0TAANG UTTO TTiEon,
XPNOIMOTTOIWVTAS WG OIaAUTN éKAouong To ouoTnua ofIkdS alBuAeoTépag / n-
e¢avio (40/60), otroTe TTapaAaupaveral To €mMBUPNTS TTPOoIdv 35 (0.58 g, 65%)

w¢ axpwpo éAaio.

[a]p?® = + 121.00° (c = 0.10 xAwpopSppIo)

ESI-MS (m/z): 295.4 (M+H")

2toixelakr) Avaiuon: (C11H1sFO6S) C, H
YTroA. (%) C:44.89 H:5.14
Eup. (%) C:44.74 H:5.27

'H-NMR (400 MHz, CDCl5)

5 6.09 (d, 0.8H, J1-» = 2.5 Hz, H-1(q)), 5.81 (d, 0.2H, J; > = 8.8 Hz, H-1(B)),
5.47-5.15 (m, 2H, H-2, H-4 (a,B)), 4.72 (dtr, 0.8H, J3-4 = 9.5 Hz, J3-¢ = 50.9
Hz, H-3(a)), 4.42 (dtr, 0.2H, Js 4 = 8.6 Hz, J3 ¢ = 49.1 Hz, H-3(B)), 2.99-2.61
(m, 2H, H-5a and H-5b (a,8)), 2.16, 2.12, 2.07 (3s, 7.2H, 30Ac (a)), 2.11,
2.10, 2.09 (3s, 1.8H, 30Ac (B)).

1-(3"-Agogu-3"-@Bopo-2°,4°-81G-O-akeTUAO-5"-B¢€10- B-D-§UAoTTUPpAVOLUAO)
Oupivn (36)

2¢ d1dAupa Bupivng (0.42 g, 3.33 mmol) og avudpo CH3CN (10.4 mL)
TrpooTifeTal HMDS (0.9 mL, 4.12 mmol) kai cakyapivn (0.03 g, 0.15 mmol),
KAl TO TTPOKUTITOV Evalwpnpa avadeUeTal Ye KABeTO WukTtrpa yia 30 min.
AQOTOU TO Wiypa Yivel dIauyEG, TTPOOTIBETAI N AKETUANIWUEVN BeloEUAOTTUPAVOLN
35 (0.58 g, 1.96 mmol) kar SnCl; (0.39 mL, 3.34 mmol), kai To piyua NG
avTidpaong avadeleTal yia dUO ETTITTAEOV WPEG PE KABETO WUKTAPa oToug 110
°C. AkoAouBei TTpoaBnikn Kopeaouévou diaAuuatog 6¢ivou avBpakikou vaTpiou
(NaHCO3) kai ekxUAion pe CHLCl, (2 x 250 mL). H opyavikr @don TTAEveTal PE

vepd (3 x 10 mL), &npaivetar utrepdvw Aavudpou Nap,SO4 kal o dIaAUTNG
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ammopakpuveTal  UTtd  Kevd. To  TTpokUTITOV  €Aaio  KaBapifeTtal  UE
Xpwuartoypagia oTHANG UTro TTiEan, XPNOIMOTTOIWVTAG WG dIBAUTN éKAouong TO
ouoTtnua oIkég alBuAeoTépag / n-e¢dvio (30/70), omroTe TTAPAAAUPBAVETAI TO

emBOuPNTO TTPOoidv 36 (0.48 g, 68%), UTTO TN HOPPH AEUKWV KPUOTAAAWV.

2nueio TAgewg 239-241 °C (0¢IKOG alBuAeoTéEpag/egavio).

[a]p?? = + 42.00° (c = 0.10 xAwpoPSPuIO)
Amax 260 nm (g 8400)

ESI-MS (m/2): 361.4 (M+H")

2toixelakn Avaiuon: (C14H17FN2O6S) C, H, N
YTroA. (%) C :46.66 H:4.75 N:7.77
Eup. (%) C:46.74 H:4.57 N:7.53

'H-NMR (400 MHz, CDCl3)

5 828 (br s, 1H, NH), 7.26 (s, 1H, H-6), 5.75 (d, 1H, Ji-» = 10.7 Hz, H-1"),
5.47 (q, 1H, Jo' 3 = 9.1 Hz, H-2), 5.21 (dd, 1H, J3 4 = 9.2 Hz, J4' 5 = 11.2 Hz,
Ji s = 4.9 Hz, H-4"), 4.46 (dtr, 1H, J3 ¢ = 49.6 Hz, H-3"), 3.01-2.93 (m, 1H, H-
5'b), 2.82-2.74 (m, 1H, H-5"a), 2.13 kai 2.05 (2s, 6H, 20Ac), 1.94 (s, 3H, 5-
CHs)

3C-NMR (100 MHz, CDCl5)
5 170.20, 163.70, 150.80, 137.50, 110.90, 88.51, 71.40, 70.25, 60.20, 25.60,
21.05, 12.40.
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Zuvleon ng 1,2,4,6-1e1pa-0-0KETUAO-5-0£10-3-00pO-a-D-

vAukoTtrupavodnce (41) kai 1-(2°,4°.6"-1p1c-O-0KeETUAO-5"-0€10-3 -(pB0pO-B-D-

vAukotrupavoluAo)Buuivne (42)

3-Agogu-3-9pB0po-1,2-O-100TTPOoTTUAIBEVO-5-0O-ugBavoooulpovulo-6-O-
BeviouAo-a-D-yAukogoupavoln (37)

2¢ OIGAupa TOu TIpoiovToG 2 ot TTupIdivn (2.05 g, 9.2 mmol) kai
OixAwpopeBavio (18 mL) oe Bepuokpacia petaty -30 °C kar -20 °C
TrpooTifeTal didAupa BzCl (1.3 mL) o€ dixAwpouebdvio (12 mL) ot didpkeia
MIGG wpag evw akoAouBei tpooBrikn MsCl (0.9 mL). To TrpokUTITOV
evaliwpnua avadeveTal o Beppokpacia dwatiou yia pia voxta. AKoAouBei
TTPOCONKN Kopeopévou dlaAupaTog OEIvou avBpakikou vartpiou (NaHCO3) kai
eEKxUANIon pe EtOAc (1000 mL). H opyavikn ¢@daon &npaiverar utrepdvw
avudpou Nap,SO,4 Kal 0 dIOAUTNG ATTOPAKPUVETAI UTTO KEVO. TO TTPOKUTITOV
¢ANaio kaBapideTal e xpwparoypagia oTHANG Uutro TTieon, XPNOIMOTTOIWVTAG WG
OIaAUTN ékAouong TO cuoTnua 0&IKOG alBuAeaTépag / n-e€avio (20/80), oTroTE

TTapaAaupBaveTal To emMOUPNTS TTPOIoV 37 (2.9 g, 78%) wg dxpwio £Aalo.
[a]p?* = - 21.00° (c = 0.10 XYAwpopOpHIO)

ESI-MS (m/z): 405.6 (M+H")

2toixelakry Avaiuon: (C17H21FOgS) C, H
YTroA. (%) C :50.49 H:5.23
Eup. (%) C:50.54  H:5.37

'H-NMR (400 MHz, CDCl5)

0 8.10-8.05 ka1 7.61-7.42 (m, 5H, Haom BevlolAouadag), 6.01 (d, 1H, J1, = 3.6
Hz, H-1), 5.25-5.18 (m, 1H, H-5), 5.12 (dd, 1H, Jsr = 49.5 Hz, J34 = 2.1 Hz, H-
3), 4.89 (dd, 1H, Jsaep = 12,9 Hz, Js6a = 2,1 Hz, H-6a), 4,74 (dd, 1H, Jo =
10.1 Hz, H-2), 4.52 (dd, 1H, Js ¢, = 6.1 Hz, H-6b), 4.42 (dd, 1H, J45 = 8.2 Hz,
H-4), 3.06 (s, 3H, SO,Me), 1.49 (s, 3H, CHa), 1.34 (s, 3H, CHy).
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3-Agogu-3-9pB0po-1,2-O-100TTPoTTUAIBEVO-5,6-O-avudpo-a-D-goupavoln
(38)

2¢ d1dAupa Tou TTpoidvTog 37 (2.9 g, 7.17 mmol) og dvudpo CHCI; (29
mL) oTtoug -15 °C TrpooTiBeTal GUECA TTAPOAOCKEUAOUEVO TTAYWHEVO DIGAUNA
MeBavoAikou vaTtpiou o€ peBavoAn (0.14 g vatpio o 9 mL pebavoAng) kai 1o
TTPOKUTITOV evalwpnua avadevetal otoug 0 °C yia pia vuxta. AkoAouBei
eKXUAion pe EtOAc (500 mL), n opyavikp @d&on TAéveTal Pe OlIGAupa
xAwplouxou vartpiou (NacCl), ¢npaivetar utrepdvw avudpou Na,SO,; kal o
SIaAUTNG aTTOPaKPUVETAl UTTO KEVO. TO TTPOKUTITOV £Aaio To TTpoKUTITOV €AdIo
KaBapifeTal pe Xpwuatoypa@ia OTAANG UTTO TTiEGN, XPNOIUOTTOIWVTAS WG
dlaAUTn €kAouong TO cuoTnUa O&IKOG aIBuAeaTépag / n-e¢avio (20/80), otroTe

TTapaAaupBavetal To emMOuUPNTS TTPOoIdv 38 (1.04 g, 71%) wg éAaio.

[a]p?* = - 37.00° (c = 0.10 XAwpPopOpHIO)

ESI-MS (m/z): 205.2 (M+H")

2toixelakn Avaiuon: (CgH13FO,) C, H
YTroA. (%) C:52.94 H:6.42
Eup. (%) C:52.73 H:6.37

'H-NMR (400 MHz, CDCl5)
56.05 (d, 1H, J1» = 3.7 Hz, H-1), 4.97 (dd, 1H, J3¢ = 50.1 Hz, J34 = 2,4 Hz, H-
3) 4.72 (dd, 1H, Jo¢ = 11.1 Hz, H-2), 3.93 (dd, 1H, J45 = 6.0 Hz, H-4), 3.28-
3.21 (m, 1H, H-5), 2.90-2.87 and 2.74-2.70 (m, 2H, H-6a and H-6b), 1.47 (s,
3H, CHa), 1.33 (s, 3H, CHy).

3-Agogu-3-9pB0p0-1,2-O-100TTPOTTUAIBEVO-5S-aKETUAO-6-O-aKETUAO-A-D-

YAuko@oupavodln (39)

2¢ O1aAupa Tou etTogeldiou 38 (5.09 mmol, 1.04 g) oe pyeBavoin (26.5

mL) 1pocoTiBeTal Bgioupia (5.09 mmol, 0.39 g) Kal TO TTPOKUTITOV EvAIWPNUA
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avadeUeTal o€ BepuoKkpacia dwPATIOU yia pia vUXTa Kal KaTtotrv 0 dIoAUTNG
armmojakpuveTral  utmd  Kevo. ‘Emera tmpooTifetar  dixAwpopedBdvio  oTO
TTPOKUTITOV €AalO, akOAouBei atropdkpuvon Tou adIGAUTOU OTEPEOU MECW
dINbnong kail &npavon Tou dINBAPATOG. 2T Ouvéxela Ot OIGAUPA  TOu
TTPOKUTITOVTOG €Adiou o€ CH3COOH (1.8 mL)- Ac,O (9.1 mL) mrpooTiBeTal
CH3COOK (8.2 mmol, 0.8 g) kai TO TTPOKUTITOV EVAIWPNUA avadeUETAl OTOUG
140 °C yia 19h. ZTn ouvéxela TTPOOTIBETAI TTAYWHEVO VEPO KAl TO Miyua
avadevetal yia 1 h. AkoAouBei ekxUAion pe EtOAc (2 x 250 mL), n opyavikn
@aon ¢npaivetal uttepdvw avudpou Na,SO, kal 0 OI0AUTNG ATTOPOKPUVETAI
uUTTO KeVO. To TTpokUTITOV éAdlo KaBapileTal e xpwpatoypagia oTAANG utrd
TTieon, xpnoldoTrolwvTag w¢g  dIoAUTn  €ékAouong TOo ouUOTNUa  OEIKOG
alBuAeoTépag / n-e€avio (20/80), otroTe TTapaAapBaveral 1o €mMOuunTo TTPOIOV
39 (1.13 g, 69%) wg dxpwua KPUoTAANIKG QUAAQ.

2nueio TAgewg 101-103 °C (0&IkOG alBuAeaTépag/egavio).

[a]p?* = - 10.00° (c = 0.10 xAwpopOpHIO)

ESI-MS (m/z): 323.4 (M+H")

21oixelokr AvaAuon: (C13H19FO6S) C, H
YTroA. (%) C:48.44 H:5.94
Eup. (%) C :48.57 H:5.77

'H-NMR (400 MHz, CDCls)

55.98 (d, 1H, J1, = 3.7 Hz, H-1), 4.96 (dd, 1H, J3¢ = 49.7 Hz, J34 = 2.1 Hz, H-
3), 4.68 (dd, 1H, Jor = 10.3 Hz, H-2), 4.46-4.31 (m, 3H, H-4 kal H-6a and H-
6b), 4.15-4.08 (m, 1H, H-5), 2.36 (s, 3H, SAc), 2.06 (s, 3H, OAc), 1.49 (s, 3H,
CHs), 1.33 (s, 3H, CHa).

3-Ag0&u-3-p0B0op0o-5S-akéTuLo-6-O-akéTuAo-a-D-yAukogpoupavoln (40)

AidAupa Tou Belotrapaywyou 39 (1.13 g, 3.5 mmol) o udaTikd didAupa

90% TFA (87 mL) avadevuetal ot Beppokpacia Owpatiou yia 30 min.
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AkoAouBei TTpocBAkn Kopeopévou OBIOAUPATOG OEIVOU avOpaKIKOU vaTpiou
(NaHCO3) kai ekxUAion pe EtOAc (2 x 250 mL). H opyavikr} @don TTAéveTal PE
O1dAupa xAwpiouxou vaTtpiou (NaCl), énpaiveralr utrepdvw avudpou Na,SO,4
KAl 0 dIaAUTNG ATTOPAKPUVETAI UTTO KEVO. To TTpOKUTITOV €AdIo KaBapileTal he
Xpwartoypagia oTHANG UTTO TTiECN, XPNOIUOTTOIWVTAG WG dIOAUTN éKAouong TO
ouoTnua oIkég alBuAeoTépag / n-e¢davio (70/30), otrdTe TTAPAAAUPBAVETQI TO

emMOuPNTS TTPOidV 40 (0.65 g, 66%), UTTO T HOPPH AEUKWV KPUOTAAAWV.

2nueio TAgewg 83-86 °C (0¢IKOG alBUAECTEPAG/EEAVIO).

[a]p?® = + 5.00° (c = 0.10 peBavoAn)

ESI-MS (m/z): 283.4 (M+H")

21oixelakr) Avaiuon: (C1oH1sFO6S)
YTT0A. (%) C:42.55 H:5.36
Eup. (%) C:42.67 H:5.47

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

5 5.45 (d, 0.3H, Ji» = 3.9 Hz, H-1(a)), 5.17 (s, 0.7H, H-1(8)), 4.51-4.01 (m,
6H, H-2, H-3, H-4, H-5 kai H-6a and H-6b), 2.36 (s, 2.1H, SAc (8)), 2.35 (s,
0.9H, SAc (a)), 2.05 (s, 2.1H, OAc (B8)), 2.04 (s, 0.9H, OAc ()

3-Agogu-3-pBopo-1,2,4,6-TeTpa-0O-akeETUAO-5-0€10-a-D-yAukoTrupavoln
(41)

AidAupa NG évwong 40 (0.65 g, 2.31 mmol) oe peBavoAiki aupwvia
(51 mL) avadevetar ot Bepuokpacia Odwpatiou yia 2h. O  &IaAlTNG
QTTOJAKPUVETAI UTTO KEVO, €V OIGAUPA TOU TTPOKUTITOVTOG €Aaiou o€ Ac,O-
TTupIdivn (1:2, 46 mL) avadeveTal yia 2h o€ Bgppokpacia dwuatiou. AKOAOUBEi
TTpooOnkn peBavoAng (0.4 mL) yia va kataoTaAAei n avtidpaon. O1 dIaAUTEG
ATTOJAKPUVOVTal UTTO KEVO Kal TO TIPOKUTITOV €Aaio  kaBapiletal  UE

Xpwparoypagia oTHANG UTTO TTiEDN, XPNOIYOTIOIWVTAG WG dIOAUTN éKAouong TO
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ouoTnua oIkég alBuAeoTépag / n-e¢avio (50/50), otroTe TTAPAAAUBAVETAI TO

€mMOuUPNTS TTPOIdV 41 (0.59 g, 69%) wg dxpwuo EAalo.

[a]p?? = + 230.00° (c = 0.10 XAwpoPSOpHIO)

ESI-MS (m/z): 367.6 (M+H")

21oixelokr AvaAuon: (C14H19FOgS) C, H
YTroA. (%) C :45.90 H:5.23
Eup. (%) C:45.77 H:5.37

'H-NMR (400 MHz, CDCls)

5 6.15 (d, 1H, J1» = 3.2 Hz, H-1), 5.45 (dd, 1H, Js4 = 9.5 Hz, J45 = 9.4 Hz, H-
4), 5.34 (dd, 1H, J23 = 10.0 Hz, H-2), 4.71 (dtr, 1H, J3 = 50.6 Hz, H-3), 4.35
(dd, 1H, Jeaep = 12.1 Hz, Jsea = 5.1 Hz, H-6a), 4.10 (dd, 1H, Js 6, = 2.8 Hz, H-
6b), 3.55-3.49 (m, 1H, H-5), 2.17, 2.13, 2.09, 2.07 (4s, 12H, 40Ac).

1-(3"-Agogu-37-@Bopo-2°,4",6"-Tp1G-O-aKETUAO-5"-0€10-B-D-yAuKOoTTUPpOIVOU-
Ao)Bupivn (42)

2¢ OIGAupa Tng Bupivng (0.28 g, 2.23 mmol) oe avudpo CH3CN (7.4
mL) mrpooTiBeTal HMDS (0.6 mL, 2.76 mmol) kai cakyapivn (0.02 g, 0.1 mmol)
KAl TO TTPOKUTITOV EvalWwpnpa avadeUeTal Ye KABeTO WukTtrpa yia 30 min.
A@oTou  TO  piyga  yivel  OlOuyEG,  TTPOCTIOETAI N OKETUNIWHEVN
BeloyAukotTupavoln 41 (0.59 g, 1.59 mmol) kar SnCl, (0.26 mL, 2.23 mmol)
Kal TO iyga Tng avtidpaong avadeletal yia dUO ETTITTAEOV WPEG ME KABETO
WUKTApa oToug 110 °C. AkoAouBei TTpooBrkn kKopeapévou dIaAUPATOS OEIVou
avBpakikou vartpiou (NaHCOs3) kai ekxUAion pe CH.Cl, (2 x 250 mL). H
opyavikf @daon TAéveTal pe vepo (20 mL), &npaivetalr utrepdvw AGvudpou
Na,SO,; kal o dIoAUTNG ATTOMOKPUVETAlI UTTO Kevo. To TTPOKUTITOV €AQIO
KaBapifeTal pe Xpwuatoypa@ia OTAANG UTTO TTiEGN, XPNOIUOTIOIWVTOS WG

dlaAUTn €kAouong TO cuoTnNa O&IKOG alBuAeaTépag / n-e¢avio (30/70), otroTE
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TTapaAaupaveral 1o €mBuuntd Tpoidv 42 (0.47 g, 68%), uttd TN HOPYN

AEUKWV KPUGTAAWV.

2nueio TAgewg 194-196 °C (0gIKOG aIBUAECTEPAG/ECAVIO).

[a]o?® = + 42.00° (c = 0.10 XAwpPOoPOpHIO)
Amax 260 nm (€ 10100)

ESI-MS (m/z): 433.5 (M+H")

2toixelakny Avaiuon: (C17H2:FN2OgS) C, H, N
YTroA. (%) C:47.22 H:4.89 N :6.48
Eup. (%) C:47.44 H:4.67 N:6.22

'H-NMR (400 MHz, CDCl5)

5 8.51 (br s, 1H, NH), 7.26 (s, 1H, H-6), 5.84 (d, 1H, J1-»- = 10.7 Hz, H-1"),
5.57 (t, 1H, Jo-3- = 9.0 Hz, H-2"), 5.41 (dd, 1H, J3 4 = 9.7 Hz, J4-5 = 10.0 Hz,
H-4%), 4.45 (dtr, 1H, Jz ¢ = 49.3 Hz, H-3"), 4.34 (dd, 1H, Jsaeb = 12.2 Hz,
Js 6'a = 5.6 Hz, H-6"a), 4.16 (dd, 1H, Js 61 = 2.8 Hz, H-6"b), 3.43-3.35 (m, 1H,
H-5%), 2.14, 2.10, 2.05 (3s, 9H, 30Ac), 1.95 (s, 3H, 5-CHs).

13C-NMR (100 MHz, CDCls)
5 170.21, 163.70, 150.79, 137.55, 110.90, 86.00, 71.70, 68.81, 61.90, 57.70,
39.01, 21.01, 20.70, 12.40.
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Zuvleon g 2°-0-aKeTUAO-4"-KETO-3 -pB0OPO-5"-B€10-B-D-

EulhoTTupavovoukAeodITIKO avaAoyo Tn¢ Bupivne (50)

3-Agogu-3-pBopo-5-0¢10-uloTTupavoln (43)

AildAupa NG évwong 34 (1.95 g, 9.2 mmol) oe peBavoAik aupwvia
(382 mL) avadevetar o Bepuokpacia dwuatiou yia 2h. O &iaAlTng
ATTOJAKPUVETAI UTTO KEVO Kal AauBdveTal To emBuunTd Tpoiov 43 (1.4 g, 72%)
WG AXPWHO EAAIO KOl XPNOIUOTIOIEITAI OTO ETTOUEVO OTADIO XWPIG TTEPAITEPW

KaBapiouo.

3-Agogu-3-9pB0opo-1,2-O-100TTPoTTUAIBEVO-5-0€10-D-§UAOTTUPOVOLN (44)

2¢ OIdAupa Tou TIpoidvtog 43 (1.31 g, 7.79 mmol) oe avudpo DMF
(98.5 mL) mpoaoTiBetal (CH3),C(OCH3), (31.15 mL) kai p-TsOH (29 mg, 1.56
mmol), Kal TO TTPOKUTITOV evalwpnpa avadeUeTal oe BepPokpacia dwuaTiou
yla pia vUXTa. 2Tn OUVEXEID OTO Hiyda Tng avrtidpaong TTpooTifeTal
TplaiBuAapivn €rol wote 70 pH va pnv utrepPei 10 7 Kal o OIOAUTEG
atmmouyakpuvovTal uttd uywnAd kevo. To TTpokUTITovV €Aalo KaBapiletal e
Xpwuaroypagia oTHANG UTTO TTiEDN, XPNOIYOTIOIWVTAG WG dIOAUTN éKAouong TO
ouoTnua oIkég alBuAeoTépag / n-e¢avio (60/40), otroTe TTAPAAAUPBAVETAI TO

emMOuPNTS TTPOIdV 44 (1.13 g, 70%) wg TTaxUPEUOTO KiTPIVO €AdO.

ESI-MS (m/z): 209.3 (M+H")

2toixelakr) Avaiuon: (CgHi3FO3S) C, H
YTroA. (%) C:.46.14 H:6.29
Eup. (%) C :46.32 H:6.37
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3-Agogu-3-9pB80p0-1,2-O-100TTPOoTTUAIBEVO-4-O-aKETUAO-5-0€10-D-§UAOTTU-
pavaoln (45)

2¢ Ol1GAupa TNG Evwong 44 (1.13 g, 5.45 mmol) og dvudpn tTupidivn (27
mL) TrpooTiBetal Ac,O (0.46 mL, 4.9 mmol) kal To TTPOKUTITOV Evalwpnua
avadeveTal o€ Bepuokpacia dwuatiou yia 1h. ZTn ouvéxela TTPOCTIOETAl
MEBavoAn (0.2 mL) vyia va kataoTaAAei n avridpacn kai o1 SIaAUTEG
armrogakpuvovTal  uttd  kevd. To  TrpokuTITov  €Aaio  KaBapifeTal  PE
Xpwartoypagia oTHANG UTTO TTiECN, XPNOIUOTTOIWVTAG WG dIOAUTN éKAouong TO
ouoTnua oIkég alBuAeoTépag / n-e¢davio (40/60), otroTe TTAPAAAUPBAVETAI TO

emMOuUPNTOS TTPoidV 45 (1.21 g, 89%) wg TTaxUPEUCTO KiTPIVO €AdlO.

[a]p?® = + 26.00° (c = 0.10 xAwpopSppIo)

ESI-MS (m/2): 251.3 (M+H")

2toixelakr) Avaiuon: (C1oH1sFO4S) C, H
YToA. (%) C:47.99 H:6.04
Eup. (%) C:48.07 H:6.17

'H-NMR (500 MHz, CDCl5)

55.24 (d, 1H, J1, = 5.0 Hz, H-1), 4.49 (dtr, 1H, J3r = 49.8 Hz, J34 = 9.0 Hz, H-
3), 4.40-4.31 (m, 2H, H-2 ka1 H-4), 2.91-2.85 (m, 1H, H-5b), 2.68-2.64 (m, 1H,
H-5a), 2.10 (s, 3H, OAc), 1.58 (s, 3H, CHa), 1.42 (s, 3H, CHa).

3-Ago8u-3-p0opo-4-0-akeTulo-5-8€10-D-§UAOTTUPOVOLN (46)

AiGAupa Tou TTpOoIdvToG 45 (1.21 g, 4.85 mmol) og 90% TFA (24.2 mL)
oe MpeBavoAn avadevetal yia 10 min oe Bepuokpacia dwpaTtiou Kal oTn
OUVEXEID  QTTOMOKPUVETaI O  OIoAUTNG  Uutmtd  uwnAd Kevd woTe  va
ATTOMaKPUVOoUV Kal Ta ixvn Tou TFA. To TTpokUTITovV €Aaio KaBapileTal Pe

Xpwparoypagia oTHANG UTTO TTiEDN, XPNOIYOTIOIWVTAG WG dIOAUTN éKAouong TO
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ouoTnua oIkég alBuAeoTépag / n-e¢avio (70/30), otroTe TTAPAAAUBAVETAI TO

emMOuUPNTS TTPOIGV 46 (0.92 g, 90%) wg TTaxUPEUOTO KiTPIVO €AdlO.

ESI-MS (m/z): 211.2 (M+H")

2toixelakn Avaiuon: (C/H11FO4S) C, H
YTroA. (%) C:39.99 H:5.27
Eup. (%) C :40.08 H:5.12

3-Agogu-3-p0Bopo-1,2-O-BevioUAo-4-0-akeTUAO-5-0€10-D-UAOTTUPOVOLN
(47)

2¢ OI1GAupa TNG évwong 46 (0.92 g, 4.36 mmol) o€ dvudpn TTupidivn (16
mL) mpooTiBetar BzCl (1.27 mL, 10.9 mmol), T0 TTPOKUTITOV evaiwpnua
avadeueTal oe Bepuokpacia dwpuaTtiou yia 1 h kal oTn ouvéxela o dIaAUTNG
QATTOJAKPUVETAI utmd  Kevd. To  TmpokuTTiov  éAaio  kabapifetal e
Xpwuartoypagia oTHANG UTro TTiEan, XPNOIMOTTOIWVTAG WG dIGAUTN éKAouong TO
ouoTnua oIkég alBuAeoTépag / n-e¢davio (40/60), otrodTe TTAPAAAUPBAVETAI TO

emMOuUPNTOS TTPoidv 47 (1.51 g, 83%) wg TTaxUPEUOTO KiTPIVO €AdlO.

[a]p?? = + 21.00° (c = 0.10 XAwpoPSpIO)

ESI-MS (m/2): 419.4 (M+H")

2toixelakr Avaiuon: (Cz1H19FO6S) C, H
YToA. (%) C:60.28 H:4.58
Eup. (%) C:60.17 H:4.37

'H-NMR (500 MHz, CDCl3)

6 8.20-7.96 kai 7.72-7.34 (m, 5H, Haom Bev{ollopddag), 5.93 (brs, 1H, H-1),
5.75-5.70 (m, 1H, H-2), 5.46-5.39 (m, 1H, H-4), 5.09 (dtr, 1H, J3r = 50.9 Hz,
Ja4 = Joz = 9.4 Hz, H-3), 3.22-3.02 (m, 1H, H-5a), 2.95-2.84 (m, 1H, H-5b),
2.19 (s, 3H, OAc).
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1-(3"-Agogu-37-@pBopo-2"-O-BevioUA0-4"-O-akeTUAO-5"-B¢€10-D-§UAOTTUPAVO-
{ulo)Bupivn (48)

2¢ O1aGAupa NG Bupivng (0.63 g, 5.05 mmol) o avudpo CH3CN (18 mL)
rpooTiBeTal HMDS (1.3 mL, 6.26 mmol) ka1 cakxapivn (0.04 g, 0.23 mmol),
Kal TO TTPOKUTITOV evalwpnua avadeveTal ye kKABeTo WuktApa yia 30 min.
A@oTou TO piyua yivel dlauyég TTpoaTifetal n 1,2-0O-Bev{oUAo-4-O-aKeTUAO-3-
0e0&u-3-pBopo-5-B¢10-D-guhoTTupavoln (47) (1.51 g, 3.61 mmol) kabwg Kai
SnCly (0.59 mL, 5.05 mmol) kai To yiypa TG avtidpaong avadeUeTal yia TPEIG
EMTAEOV WPEG ME KABeTO Wuktpa oToug 110 °C. AkoAouBei TTpooBrikn
Kopeouévou diaAupaTtog 6¢ivou avBpakikou vaTtpiou (NaHCO3) kal ekxUAIon e
EtOAc (2 x 250 mL). H opyavikry @aon tAéveTal pe vepd (10 mL), Enpaiveral
utTEPAvw avudpou Nap,SO4 kKal 0 dIOAUTNG aTTOPOKPUVETAI UTTO KeEVO. To
TTPOKUTITOV  éAdlo  KaBapileTal Pe  xpwuatoypaia oTAANG utd  Tieon,
XPNOIMOTTOIWVTAS WG OIaAUTN éKAouong To ouoTnua ofIkdS alBuAeoTépag / n-
e¢avio (60/40), otroTe TTapaAaupBaveral To mMOUPNTS TTPOIdV 48 (1.04 g, 68%)
ME AEUK appwdn uen.

[a]p?* = + 38.00° (c = 0.10 XAwpopOpHIO)
Amax 260 nm (g€ 9700)

ESI-MS (m/z): 423.4 (M+H")

2toixelakr Avaiuon: (C19H19FN206S) C, H, N
YTroA. (%) C :54.02 H:4.53 N :6.63
Eup. (%) C :54.27 H:4.73 N :6.38

'H-NMR (500 MHz, CDCl5)

0 8.05-7.15 (m, 5H, Haom BEv{oUAOpadag), 5.92 (d, 1H, Ji-2- = 10.6 Hz H-1"),
5.73 (m, 1H, H-2"), 5.31-5.24 (m, 1H, H-4"), 4.62 (dtr, 1H, J3 ¢ = 49.8 Hz, J3 4
= Jy 3 = 9.1 Hz, H-3"), 3.11-3.02 (m, 1H, H-5'b), 2.92-2.83 (m, 1H, H-5"a),
2.13 (s, 3H, OAc), 1.95 (s, 3H, 5-CHs).
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1-(3"-Agogu-3"-@pBopo-2°-O-BevioUA0-5"-8g10-D-§UAOTTUPaAVOJUAO)BUHiVN
(49)

2¢ d1dAupa Tou TTpoiovTog 48 (1.04 g, 2.46 mmol) og EtOH-TTupIdivn
(25 + 7.4 mL) mrpoorTiBetal didAupa NaOH 2M (4.9 mL) kal TO TTPOKUTITOV
evalwpnua avadetetal otouc 0 °C yia 30 min. ZTn ouvéxela TTPOCTIOETAl
pntivn Amberlite IR-120 (H"), To didAupa dinBeital, n pnrivn TAéveTal e EtOH
kalr trupidivn (50 + 50 mL) kai o1 dIaAUTEG atTopakpuvovTal uttd Kevo. To
TTPOKUTITOV  éAdI0  KaBapileTal PE  Xpwuatoypaia oTAANG uto  Tieon,
XPNOIMOTTOIVTAG WG BIaAUTN éKAouong TO ouoTnua ofIkdg alBuAeoTépag / n-
e€avio (70/30), omrdTe TTapalaupaveral To €mMBOUPNTS TTPOIdV 49 (0.54 g, 58%)
ME AEUKR appwdn uen.

[a]o?® = + 29.00° (c = 0.10 xAwpopSppIo)
Amax 260 nm (g 9137)

ESI-MS (m/z): 381.4 (M+H")

2toixelakn Avaiuon: (C17H17FN2OsS) C, H, N
YTroA. (%) C :53.68 H:4.50 N:7.36
Eup. (%) C :53.47 H:4.33 N:7.08

'H-NMR (500 MHz, CDCl5)

5 8.13-7.21 (m, 5H, Haom PevioiAopddag), 5.93 (d, 1H, Ji - = 10.5 Hz H-1"),
5.74-5.65 (m, 1H, H-2"), 4.45 (dtr, 1H, J3'¢ = 50.0 Hz, J3 4 = J» 3 = 8.9 Hz, H-
39, 4.24-4.17 (m, 1H, H-4") 2.96-2.88 (m, 2H, H-5"a and H-5'b), 1.92 (s, 3H,
5-CHa).
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1-(3"-Agogu-3"-@pBopo-2°-O-akeTUAO-B-D-§UAOTTUPAVO{UAO-4"-0UAOL0)BUi-
vn (50)

2e¢ O1dAupa TG €évwong 49 (0.54 g, 1.42 mmol) oe davudpo
dixAwpopeBavio (7.3 mL) mpooTiBetar PDC (0.8 g, 2.13 mmol) kar Ac,0 (0.67
mL, 7.1 mmol), Kal TO TTPOKUTITOV EVAIWPNKA avadeUETal HE KABETO WUKTNPA
otouc 60 °C yia 30 min. T OUVEXEIQ OTO Wiypa TS AVTISPAOGNS TTPOCTIOETAl
EtOAc (1.6 mL) kair TO TIPOKUTITOV TIaXUPPEUOTO €Aalo kabapifstal pe
Xpwartoypagia oTHANG UTTO TTiECN, XPNOIUOTTOIWVTAG WG dIOAUTN éKAouong TO
ouoTnua o&Ikég alBuAeoTépag / n-e¢davio (60/40), otroTe TTAPAAAUPBAVETQI TO

emMOuPNTS TrPoidv 50 (0.22 g, 50%) ue a@pwdn uPn.

[a]o?? = + 20.00° (c = 0.10 xAwpopSppIo)
Amax 260 Nm (€ 14548)

ESI-MS (m/z): 317.4 (M+H")

2toixelakn Avaiuon: (C12H13FN2OsS) C, H, N
YTroA. (%) C:4557 H:4.14 N : 8.86
Eup. (%) C:45.74 H:4.38 N:8.78

'H-NMR (500 MHz, CDCls)

5 6.37 (d, 1H, J1-» = 10.7 Hz H-1"), 5.97 (m, 1H, J> 3 = 9.2 Hz, H-2"), 5.03
(dtr, 1H, J3'¢ = 48.1 Hz, H-3"), 3.69-3.58 (m, 2H, H-5'a and H-5'b), 2.18 (s,
3H, OAc), 1.97 (s, 3H, 5-CHs).

ZC-NMR (100 MHz, CDCly)
0 193.4, 166.33, 163.01, 147.45, 139.17, 109.22, 95.32, 67.50, 62.55, 40.85,
20.66, 12.36.
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Zuvleon g 3'5£08u-37-000p0-4"-0-aKETUAO-2 -KETO-5"-0€10-B-D-

EulhoTTupavovouKkAeodITIKO avaAoyo Tn¢ Bupivnce (56)

3-Agogu-3-9pB0opo-1,2-O-100TTPoTTUAIBEVO-4-O-BEViOUAO-5-0£10-D-EUAOTTU-
pavodn (51)

2¢ OIGAupa NG évwong 44 (1.3 g, 6.24 mmol) oe avudpn TTuUpIdivn
(30.8 mL) trpooTibetan BzCl (1.46 mL, 12.48 mmol) kal TO TTPOKUTITOV
evaiwpnua avadevetal oe Bepuokpacia dwppatiou yia 1h. 2Tn OUuvEXEIa O
OIOAUTNG ATTOMAKPUVETAI UTTO KeVO. To TTPOKUTTTOV €AaIo KaBapileTal WE
XpwuaToypagia oTAANG UTrd TTiEan, XPNOIMOTIOIWVTAG WS OIAAUTN €KAoUONG TO
ouoTnua ogIkdg alBuAeoTépag / n-egavio (40/60), otroTe TTApPAAAUBAvVETAl TO

emMOuPNTS TTPOIdy 51 (1.7 g, 87%) wg TTaxUPEUCTO KIiTPIVO €AdIO.

[a]p?® = + 8.00° (c = 0.10 XAwpPOPOPHIO)
Amax 242 nm (g 8757)

ESI-MS (m/z): 313.3 (M+H")

2toixelakry Avaiuon: (C1sH17FO4S) C, H
YTroA. (%) C:57.68 H:5.49
Eup. (%) C:57.47 H:5.27

'H-NMR (500 MHz, CDCl5)

0 8.07 (d, 1H, Haom PBevCoUAopadag), 7.58 kai 7.45 (2 tr, 4H, Haom
BevoUAopadag), 5.43-5.33 (m, 1H, H-4), 5.20 (d, 1H, J; >, = 5.0 Hz, H-1), 4.68
(dtr, 1H, J3F = 49.8 Hz, J34 = 8.8 Hz, H-3), 4.47-4.40 (m, 1H, H-2), 3.02-2.97
(m, 1H, H-5a), 2.86-2.81 (m, 1H, H-5b), 1.63 (s, 3H, CH3), 1.45 (s, 3H, CH3).

3-Agogu-3-p0opo-4-0O-BevioUAo-5-0€10-D-§uAoTTUpavaln (52)

AiGAupa Tou TrpoiovTog 51 (1.7 g, 5.44 mmol), og 90% TFA (27.1 mL)

oe MpeBavoAn avadevetal yia 10 min oe Bepuokpacia dwpaTtiou Kal oTn
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OUVEXEID  QTTOMOKPUVETAI O  OIOAUTNG Ut uywnAd Kevd  woTe  va
ATTOMaKPUVOOUV Kal Ta ixvn Tou TFA. To TTpokuTITov €Aaio kaBapiletal Pe
XpwuaToypagia oTAANG UTTd TTiEan, XPNOIMOTIOIWVTAG WS OIAAUTN €KAoUONG TO
ouoTnua ogIkdg alBuAeoTépag / n-ggavio (70/30), omroTe TTApAAAUBAVETAl TO

emMOuPNTS TTPOIdv 52 (1.32 g, 89%) wg TTaxUPEUOTO KIiTPIVO €AdIO.

ESI-MS (m/2): 273.3 (M+H")

2toixelakr Avaiuon: (C12H13FO4S) C, H
YToA. (%) C:52.93 H:4.81
Eup. (%) C:52.82 H:4.62

3-Agogu-3-9p0Bopo-1,2-O-akeTulo-4-0-BevioiuAo-5-8g10-D-§uAoTTUpOVOLN
(53)

2¢ d1dAupa ¢ évwong 52 (1.3 g, 4.77 mmol) og avudpn TTupIdivn (23
mL) mpooTiBetar Ac,O (0.4 mL, 4.3 mmol), To TPOKUTITOV EvaIwpPnUa
avadeveTal o€ Bepuokpacia dwuatiou yia 1h kal otn ocuvéxela o dIaAUTNG
QATTOMOKPUVETAI utmd Kevo. To TmpokUTTov  éAaio  kabapiletal  PE
Xpwuaroypagia oTHANG UTTO TTiEDN, XPNOIYOTIOIWVTAG WG dIOAUTN éKAouong TO
ouoTnua oIkég alBuAeoTépag / n-e¢avio (40/60), otroTe TTAPAAAUBAVETAI TO

emMOuPNTS TTPOIdV 53 (1.46 g, 86%) wg TTaXUPEUOTO KiTPIVO €AdlO.

[a]p?? = + 5.00° (c = 0.10 XAwpPOoPOPHIO)
Amax 244 nm (g€ 9147)

ESI-MS (m/2): 357.4 (M+H")

2toixelakr Avaiuon: (C16H17FO6S) C, H
YToA. (%) C:53.93 H:4.81
Eup. (%) C:53.87 H:4.67
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'H NMR (500 MHz, CDCls)

0 8.20-7.96 ka1 7.72-7.34 (m, 5H, Harom Bev{olAouadag), 6.14 (brs, 1H, H-1),
5.49-5.45 (m, 1H, H-4), 5.41-5.37 (m, 1H, H-2), 4.90 (dtr, 1H, J;¢ = 51.1 Hz,
J34 = J23 = 9.4 Hz, H-3), 3.07-2.95 (m, 2H, H-5"a and H-5'b), 2.19 (s, 3H,
OACc), 2.09 (s, 3H, OAcC).

1-(3"-Agogu-37-@pBopo-2°-O-akeTUAO-4"-O-BeviOUAO-5"-B€10-D-EUAOTTUPAVO-
{ulo)Bupivn (54)

2 ¢ O1aAupa TNG Bupivng (0.72 g, 5.72 mmol) og avudpo CH3CN (19 mL)
TrpooTiBeTal HMDS (1.3 mL, 6.26 mmol) kai cakyapivn (0.05 g, 0.26 mmol),
Kal TO TTPOKUTITOV evalwpnua avadeveTal e KABeTo WuktApa yia 30 min.
A@OTOU TO piypa yivel dlauyég TTpooTiBetal n 3-pBopo-1,2-O-akeTUAO-4-O-
BevZoUAo-5-B¢e10-D-EuhotTupavoln (53) (1.46 g, 4.09 mmol) kabwg kai SnCly,
(2.02 mL, 5.73 mmol) kai 10 piyga TG avridpaong avadeueTal yia TPEIG
EMTAEOV WpPEG ME KABeTO Wukthpa oToug 110 °C. AkoAouBei TTpooBrikn
Kopeouévou diaAupaTog 6¢ivou avBpakikou vaTtpiou (NaHCO3) kal ekXUAIoN e
EtOAc (2 x 250 mL). H opyavikfy @aon mAéveTal pe vepd (10 mL), gnpaiveral
utTEPAVW avudpou Nap,SO,; kal 0 OIaAUTNG atTopakpuveTal UTtd Kevd. To
TTPOKUTITOV  €AdI0  KABapifeTal PE  Xpwuatoypagia oTAANG uto  Tieon,
XPNOIMOTTOIWVTAG WG OIaAUTN éKAouong To ouoTnua o&Ikdg alBuAeoTépag / n-
e€avio (60/40), ordTe TTapaAaupaveral To €mMBOUPNTS TTPOIdV 54 (1.59 g, 66%)
ME AEUKR appwdn uen.

[a]p?? = + 18.00° (c = 0.10 xAwpo®OpHIO)
Amax 260 nm (€ 10087)

ESI-MS (m/z): 423.4 (M+H")

2toixelakn Avaiuon: (C19H19FN206S) C, H, N
YTroA. (%) C:54.02 H:4.53 N :6.63
Eup. (%) C:5431 H:4.27 N :6.82
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'H-NMR (500 MHz, CDCls)

0 8.13-8.04 kai 7.62-7.19 (m, 5H, Haom Bev{olAopddag), 5.82 (d, 1H, Ji-» =
10.6 Hz H-1°), 5.55 (m, 1H, H-2"), 5.48-5.41 (m, 1H, H-4"), 4.67 (dtr, 1H, J3 ¢
=49.8 Hz, J3'4 = J» 3 = 9.1 Hz, H-3"), 3.18-3.13 (m, 1H, H-5b), 2.94-2.89 (m,
1H, H-5a), 2.06 (s, 3H, OAc), 1.96 (s, 3H, 5-CHa).

1-(3"-Agogu-37-@pBopo-4"-O-BevioUA0-5"-8€10-D-UAOTTUPAVOJUAO)BUHiVN
(55)

2 ¢ dIdAupa Tou TTpoidvTog 54 (1.4 g, 3.31 mmol) oe EtOH-TTup1divn (33
+ 9.9 mL) mpooTiBetar didGAupa NaOH 2M (6.7 mL) kai TO TTPOKUTITOV
evaiwpnpa avadevetal otoug 0 °C yia 30 min. ZTn CUVEXEID TTPOOTIOETAI
pntivn Amberlite IR-120 (H"), 1o &iGAupa dinBeital, n pntivn TAéveTal ue EtOH
kal TTupidivn (65 + 65 mL) kai o1 dIaAUTEC aTTopaKpUvovTal UTTO Kevo. To
TTPOKUTITOV  €AdI0  KaBapifeTal PE  Xpwuatoypagia oTAAnG uto  Tieon,
XPNOIMOTTOIWVTAG WG OIaAUTN éKAouong To ouoTnua o&Ikdg alBuAeoTépag / n-
e€avio (70/30), ordTe TTapalaupaveral To €mMBuUPNTS TTPOIdV 55 (0.72 g, 57%)
ME AEUK appwdn uen.

[a]p?? = + 11.00° (c = 0.10 xAwpoPdPuIO)
Amax 260 nm (g 9960)

ESI-MS (m/z): 381.4 (M+H")

2toixelakn Avaiuon: (C17H17FN2OsS) C, H, N
YTroA. (%) C :53.68 H:4.50 N:7.36
Eup. (%) C:53.72 H:4.64 N:7.53

'H-NMR (500 MHz, CDCl3)

5 8.13-7.21 (M, 5H, Haom BevZolAouadag), 5.93 (d, 1H, Ji o = 10.5 Hz H-17),
5.75-5.62 (m, 1H, H-4"), 4.41 (dtr, 1H, J3 ¢ = 49.8 Hz, J3 4 = J2'3- = 9.0 Hz, H-
3°), 4.19-4.11 (m, 1H, H-2"), 2.96-2.88 (m, 2H, H-5"a and H-5'b), 1.97 (s, 3H,
5-CHs).
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[eipauariké Mépoc

1-(3"-Agogu-37-@Bopo-2°-O-akeTUAO-B-D-§UAOoTTUPAVO{UAO-4"-0UAOL0)BUi-
vng (56)

2¢ O1dAupa TG €évwong 55 (0.54 g, 1.42 mmol) oe davudpo
dixAwpopeBavio (7.3 mL) mpooTiBetar PDC (0.8 g, 2.13 mmol) kar Ac,0 (0.67
mL, 7.1 mmol), Kal TO TTPOKUTITOV EVAIWPNKA avadeUETal HE KABETO WUKTNPA
otoug 60 °C yia 30 min. ZTn Ouvéxela OTO Hiyda TNG avTidpaong TTPoCTiBeTal
EtOAc (1.6 mL) kair TO TIPOKUTITOV TIAXUPPEUOTO €Aalo KabBapifsTal pe
Xpwuartoypagia oTHANG UTTO TTiECN, XPNOIUOTTOIWVTAG WG dIOAUTN éKAouong TO
ouoTnua oIkég alBuAeoTépag / n-e¢davio (60/40), otrdTe TTAPAAAUPBAVETQI TO

€MOuUPNTS TTPOIdV 56 (0.28 g, 52%) ue a@pwdn uen.

[a]p?? = + 17.00° (c = 0.10 XAwpoPSpUIO)
Amax 260 Nm (& 15609)

ESI-MS (m/z): 317.4 (M+H")

2toixelakn Avaiuon: (C12H13FN2OsS) C, H, N
YTroA. (%) C:4557 H:4.14 N : 8.86
Eup. (%) C:45.69 H:4.08 N : 8.97

'H-NMR (500 MHz, CDCl3)
5 6.07 (d, 1H, J; > = 10.6 Hz H-1"), 5.75 (m, 1H, J34- = 9.1 Hz, H-4"), 4.83
(dtr, 1H, Js £ = 48.0 Hz, H-3") 3.58-3.43 (m, 2H, H-5'a and H-5'b), 2.17 (s, 3H,
OAc), 1.96 (s, 3H, 5-CHj3).

ZC-NMR (100 MHz, CDCly)
0 195.05, 171.60, 163.00, 147.22, 137.54, 112.23, 98.57, 66.39, 64.61, 30.31,
20.84, 12.36.
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V. ZYMNEPAZMA

Me emTAKTIKA TNV avAykn yia TNV €0peon VEWV XNUEIOBEPATTEUTIKWV
TTAPAYOVTWY Kol PE BAon TIG ONPAVTIKEG QOPUAKEUTIKEG 1010TNTEG TWV
VOUKAEOQITIKWYV avoAdywy, oTnv Trapouca diaTpIf TTapoucidoTnkav ol
€PEUVEG, Ol OTTOIEC aopouv Tn oUvBeon Kal TN BIOAOYIKA ATTOTiNNON VEWV
TaEewv POOPOBEIOVOUKAEOITWY, PE TPOTTOTTOINKEVOUG TTEVTAUEAEIS KOBWG Kal
eCapeAeic udaTtavbpakikoug dAKTUAIOUG

EidikoTepa, AauBdvovrag umown o1 n sicaywyl @Bopiou OTO
OAKXAPO €VOG QOUPAVO- [l TTUPAVOVOUKAEOCITN £xEl WG OTTOTEAEOUA TNV
aug¢nuévn BloAoyikr) Tou dpdon, o€ cuvduaoud PeE TO OTI N €l0aywyn Bgiou
eVIOG 1 €KTOG TOU OAKTUAIOU TOU OOKYXAPOU €VOG VOUKAEOCITN TTPOOdidEl
IDICITEPES XNMIKEG 1D1OTNTEG OTO POPIO KAl AUEAVEI ONUAVTIKA TN BIOAOYIKF TOU
OpaCTIKOTNTA KOl TEAOG PE TA AKOPECTA KETOTTUPAVOVOUKAEOJITIKG avaloya va
TTapoucidlouv evdiapEéPouces PBIOAOYIKEG 1IB1OTNTEG, OTNV TTapouca diaTpIPn
TTPAYMATOTTOINONKE N oUVOEDN VEWV:

* POOopPIWPEVWV 57-B€10QOUPAVOVOUKAEOCITWY TTOU QEPOUV TN Bupivn,
TNV OUPaKiAN r} TNV 5-@BopooupakiAn wg eTEPOKUKAIKA BAon

* POOPIWPEVWV 67-B€I0TTUPAVOVOUKAEOQITWYV TTOU QEPOUV TTUPIKISIVN N
TTOUPIVN WG ETEPOKUKAIKA BAon

* PBopIWPEVWY 57-Bgl0TTUpavOlWYV Kal TwWV avTioTolXwv 5°-BgloTTupavo-
VOUKAEOCQITWYV TTOU QEPOUV TN BUPivn WG ETEPOKUKAIKA BAon

* POOPIWPEVWV 57-BEIOKETOTTUPAVOVOUKAEOCITWY TTOU QPEPOUV TN Bupivn
WG €TEPOKUKAIKA Bdon.

Oa Tpétrel va ava@epBei kKal N TTPOOTTABEI ouvBeong PBOPIWUEVWY
AKOPEOTWYV 6 -B€10TTUPIBIVUAIKWYV VOUKAEOQITWY TTOU QEPOUV BUUivn, OUPAKIAN
N 5-@BopooupakiAn wg eTEPOKUKAIKN Bdon.

lMNa tn ouvBeon Twv TTapaTTdvw VOUKAEOITWY akoAouBribnkav Kupiwg
QU0 OUVOETIKEG 000i, Ol OoTToieg TreEpIEAGUPBavay  €iTe  AvTIOPACEIG TTOU
agopoucav TNV TPOTTOTTOINON APXIKA TwWV OCOKXAPWV KAl TNV METETTEITA
ouleutn auTWV HE TIC AVTIOTOIXEG VOUKAEOPBAOEIG, €iTE avTIOPACEIS TTOU
ag@opoucav TNV TPOTTOTIOINON TwV VOUKAEOQITWY WG TTPOdPONES evwaoelS. lNa
va Anebouv Ta @Bopiwpéva  5°-Bg10poupavovoukAeolITad  avaloya,

amapaitntn  TTPoUTTé0eon aTroTéAece n oUvOeon TOU TPOTTOTTOINMEVOU
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Beloocakyxdpou. QoTdo0, o1 POopIWPEVOI 67-B€10TTUPAVOVOUKAEDCITEG AfjpOnKav
€iTE e TPOTTOTTOINCN TWV TTPOSPOUWY YAUKOTTUPAVOVOUKAEOITWY TOUG EITE HE
oUleutn TOu VEOOUVTIOEUEVOU BEIOOAKXAPOU WE TIG QVTIOTOIXEG BACEIC. TEAOG
1600 oI @BopIwPEVol 57-Be10TTUPAVOVOUKAEOLiTEG GO0 Kal 01 5-B€I0KETOTTUPA-
VOVOUKAEOCITEG, ouvTEBNKAV PETA aTTO OIpd avTIOPACEWV Kal £XOVTAG WG
TTPGdPOoUN €vwaon To KATAAANAO odkyapo-cuveovn.

O1 BIOAOYIKEG PEAETEC TTOU TTPAyMaATOTTOINBNKAY, ATTédEIgav OTI Ta véQ
VOUKAEOQITIKG avaAoya OIABETOUV evOIOPEPOUOEG QVTIKEG KAl AVTIKAPKIVIKEG
IDIOTNTEG.  ZUYKEKPIYEVA, OIaTTIOTWONKE OTI O TTOPATTAVW  VOUKAEOCITEG
MTTOpOUV va BewpnBolv €ATTIOOEOPOI YIO TNV AVATITUEN QVTI-EVTEPOIIIKWY
Qappakwy. ETITAéov Ta véa PopIa TTapoudiacav KUTTaPOTOEIKr) Opaan EvavTi
OIaPOPWYV KAPKIVIKWY KUTTOPIKWY CEIPWV KAl TTIO OUYKEKPIPEVA EvavTl TwV
KUTTAPWV  KAPKIVWHPOTOG  Tou  oTHBoug  (MCF-7), Twv  KUTTApWV
adEVOKAPKIVWHPATOG Tou Traxéog eviépou (Caco-2) kal Twv  KUTTapwv
MeEAavwpaTog  TOu  OféppaTtog.  ATO  TIGC  PIOAOYIKEG  HEAETEG  TTOU
TTPAYMOATOTTOINONKAY ~ OTOUG  VEOUG  @BopIwuEVOUG  BeIOTTUPIBIVUAIKOUG
VOUKAEOCITEG, TTPOEKUWE TO CUUTTEPACHA OTI N UTTAPEN €VOG TTPWTOTAYOUG
eAeUBepou UdPOEUAIOU 0TO OAKYXAPO TOU VOUKAEOLITN OEV ATTOTEAET aTTOPAITATN
TTpoUTTé0e0n yia TNV euPavion Twv BIOAOYIKWY Toug IDIOTATWY. AVTIBETA, Ol
EVWOEIC TTOU PEPOUV Mia TTPOCTATEUTIKH oudda oTnv 6°-860n Tou Cakydpou,
EMPAVIOTNKAV va €ival TTIO OTTOTEAECUATIKOI AVTIKAPKIVIKOI KOBWS KAl AVTIIKOi
TTAPAYOVTEG.

TéNog, petd T MeEAETN TG OOUAG Tou Vvéou  2'-KeETO-@BOopPO-
BeiovoukAeolitTn TG Bupivng, diammoTtwlnke n aAkayl TG dilaudpPPwaong Tou
VEOU popiou, HEOW UTTOAOYIOPOU TNG diedpng ywviag Kal oUYKPIONG TNG ME
QUTH TOU avTioToIXOU PBOPO-KETOVOUKAEOCiTN. H dlatTioTwon auth evioxuel TNV
uttéBeon OTi, eCaitiag NG UTTapENG MIKPNG diedpng ywviag o€ ouvOuaoPO HE
TNV dIOUOPPWON TNG atToXxwpouoag ouddag kal Tou H, civar aduvarn n
avTidpaon TnG B-amdoTTaoNG, YE ATTOTEAEOUA TOV N OXNMATIOPO Tou OITTAOU

deopou oTIg 37,47-B£0¢€1C TOU OAKXAPOU KETOBEIOVOUKAEOCITN.
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ABSTRACT

In recent years, a large number of investigations has been directed
towards the development of drugs for the treatment of viral infections and
cancer. The vast majority of approved drugs are analogues of natural
nucleosides. Modified nucleosides play an important role in chemotherapy of
viral diseases and cancer. The fact that many nucleosides have remarkable
antiviral and anticancer activities, makes it important to conduct research on
these bioactive agents and their biological properties. Therefore, considering
the urgent need for the development of new chemotherapeutic agents and
based on the significant pharmacological properties of modified nucleoside
analogues, the synthesis of new series of fluorinated thionucleosides, with
modified five-and six-membered carbohydrate rings, took place.

Based on the specific chemical properties and the great biological
activity of furano- and pyranonucleosides, as a result of both the introduction
of fluorine into the sugar moiety and containing sulfur in the sugar ring or as a
substituent, while considering the interesting biological properties of
fluorinated keto unsaturated pyranonucleoside analogues, in the present
work, the synthesis of new series of fluorinated thionucleosides was
described.

Initially, the synthesis of a new class of nucleoside analogues, fluoro-
5’-thiofuranonucleosides, which combine the presence of fluorine and sulfur,
as substituents of the sugar moiety, was studied. Then, the synthesis of new
fluorinated 6’-thiopyranonucleosides, in which the presence of a six-
membered sugar moiety is combined with the activity of fluorine and sulfur,
was described, while the synthesis of unsaturated fluoro-6’-thio-
ketonucleosides, possessing fluorine, sulfur and six-membered ring
accompanied by the simultaneous presence of a double bond and a keto
group, was studied. Finally, the synthesis of two new classes of fluorinated
thionucleosides, followed. Fluorinated 5°-thiopyranonucleosides, which
combine the introduction of sulfur in the six-membered sugar ring with the
simultaneous presence of fluorine, as a substituent, and the corresponding 5°-
thio-ketopyranonucleosides, which possess fluorine and sulfur in the six-
membered ring together with a keto group, were synthesized.
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In the present thesis, the results of the biological studies of the newly
synthesized compounds were also accomplished, concerning their antiviral

and anticancer activity.
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Abstract—1,2:5,6-Di- O-isopropylidene-a-D-glucofuranose by the sequence of mild oxidation, reduction, fluorination, periodate
oxidation, borohydride reduction, and sulfonylation gave 3-deoxy-3-fluoro-1,2-O-isopropylidene-5-O-p-toluenesulfonyl-o-p-xylof-
uranose (5). Tosylate 5 was converted to thioacetate derivative 6, which after acetolysis gave 1,2-di-O-acetyl-5-S-acetyl-3-deoxy-
3-fluoro-5-thio-p-xylofuranose (7). Condensation of 7 with silylated thymine, uracil, and 5-fluorouracil afforded nucleosides
1-(5-S-acetyl-3-deoxy-3-fluoro-5-thio-p-p-xylofuranosyl) thymine (8), 1-(5-S-acetyl-3-deoxy-3-fluoro-5-thio-B-p-xylofuranosyl) ura-
cil (9), and 1-(5-S-acetyl-3-deoxy-3-fluoro-5-thio-B-p-xylofuranosyl) 5-fluorouracil (10). Compounds 8, 9, and 10 are biologically

active against rotavirus infection and the growth of tumor cells.

© 2007 Elsevier Ltd. All rights reserved.

1. Introduction

Although an upsurge in the search for new antitumor
agents has recently been observed, the survival rate of
patients still remains low and one of the reasons is the
poor sensitivity of tumors to drugs. Therefore, new
agents capable of suppressing tumor growth would con-
tribute greatly to a better prognosis and current therapy.

Thymidine 5’-monophosphate (TMP), which is essential
for cell proliferation, can be furnished either from
deoxyuridine 5-phosphate (dUMP) via the de novo
pathway of biosynthesis or from exogenous thymidine.
Today, several drugs are effective in blocking this de
novo pathway.! An alternate route to TMP involves
transfer of phosphate from a nucleoside 5-triphosphate
to thymidine, a reaction which is catalyzed by thymidine
kinase (TK).!'”> Two are the major forms of TK, which

Keywords: 3-Deoxy-3-fluoro-5-thio-xylofuranose; Nucleoside; Thy-

mine; Uracil; 5-Fluorouracil; Antiviral; Antitumor agent.

* Corresponding author. Tel.: +302410 565285; fax: +302410
565290; e-mail: dkom@bio.uth.gr

0968-0896/$ - see front matter © 2007 Elsevier Ltd. All rights reserved.

doi:10.1016/j.bmc.2007.02.031

are identified in mammalian tissues, the mitochondrial
thymidine kinase (M-TK) and cytoplasmic thymidine
kinase (C-TK).?7 The C-TK is described as the essential
precursor in human tumor cell lines and is believed to
play a significant role in the biosynthesis of TMP.%12
These data suggest that the use of a drug, which blocks
de novo TMP biosynthesis and then selectively inhibits
the C-TK, might offer a possibility for effective antineo-
plastic chemotherapy.®’ Among several nucleosides that
have been synthesized, S5-alkylthio-5-deoxythymidine
derivatives were found to be non-competitive inhibitors
of C-TK.>”7 Some other 5-alkylthionucleosides have
also been found to be potent antitumor or antiviral
agents.!3710

On the other hand, a number of fluorine-substituted fur-
anosyl nucleoside analogues have demonstrated a sub-
stantial antiviral and anticancer potency.!”?° This has
been partly attributed to the small size and high electro-
negativity of fluorine, which is also capable of partici-
pating in hydrogen bonding.**-3! It appears that the
high strength of the C—F bond may hinder metabolic
pathways and may increase the effective lifetime of the
active molecule. Moreover, the presence of fluorine
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enhances lipophilicity and makes the penetration of the
drug through the cell membrane easier.3?3° The intro-
duction of fluorine into the sugar moiety, especially in
the C-2 and/or C-3 positions, induces antiviral selectiv-
ity, as in the case of 2-fluoroarabinothymidine, which
demonstrates selective inhibition of Herpes Simplex
viruses (HSV-1 and HSV-2).21-2> Moreover, 3-fluoro-3-
deoxy-thymidine was proven to be very active against
human immunodeficiency viruses (HIV) and also a bet-
ter inhibitor of HIV replication than 3-azido-3-deoxy-
thymidine (AZT).23 23

The above observations and the continuous demand for
new antitumor and antiviral agents prompted us to
design and synthesize a series of 1-(5-S-acetyl-3-deoxy-
3-fluoro-5-thio-B-p-xylofuranosyl) nucleosides of thy-
mine, uracil, and 5-fluorouracil (SFU), which we report
herein.

2. Results and discussion
2.1. Synthesis
Oxidation of the commercially available 1,2:5,6-di-O-

isopropylidene-a-D-glucofuranose (1) with pyridinium
dichromate and acetic anhydride in dichloromethane,

followed by stereoselective reduction with sodium boro-
hydride in methanol and tosylation with p-toluenesulfonyl
chloride in pyridine, gave the corresponding 1,2:5,6-di-
O-isopropylidene-3-O-toluenesulfonyl-a-p-allofuranose
(2).2628 (Scheme 1) Displacement of the tosyloxy group
at C-3 of 2 by a fluorine atom was effected by reacting 2
with potassium fluoride in acetamide. Selective removal
of the 5,6-O-isopropylidene group afforded the 3-deoxy-
3-fluoro-1,2-O-isopropylidene-a-p-glucofuranose (3),°
which upon periodate oxidation, followed by borohy-
dride reduction of the resulting aldehyde (one pot), gave
3-deoxy-3-fluoro-1,2-O-isopropylidene-a-b-xylofura-
nose (4). Sulfonylation of 4 with p-toluenesulfonyl
chloride in pyridine proceeded readily, giving the tosyl
derivative 5 as a white solid. Tosylate 5 was in turn trea-
ted with potassium thioacetate in hot N,N-dimethyl-
formamide®® to give the corresponding thioacetate 6,
the infrared spectrum of which showed a characteristic
absorption at 1697 cm™' (S-acetyl group); the NMR
spectrum and chemical analysis were also consistent
with structure 6. Acetolysis®’ of 6 in the presence of ace-
tic acid, acetic anhydride, and sulfuric acid afforded a
mixture of the anomeric diacetates 7 (ratio of o to f§ ano-
mer, 1:2). Compound 7 showed strong IR absorptions at
1750 cm ™' (OAc) and 1697 cm™! (SAc), while in its 'H
NMR spectrum appeared prominent 3-proton methyl
signals, belonging to the acetylthio moiety (o:0 2.36,

HaC HsC
3><o 3><o HO
o} o} HO
HaC o) HaC o
OH [ ii "
— —> B e
o} o o}
o\§§</CH3 TsO O\i¥</CH3 O\§§</CH3
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1 3
(%%ﬁ%
AcS AcS RO
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F OAc Vi Vv E
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AcO

AcS N o

o 8 R=CH,
F 9 R=H
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AcO

0
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@m@w[;
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Scheme 1. Reagents and Conditions: (i) a—PDC/Ac,0/CH,Cl,; b—NaBH4/MeOH; c—TsCl/pyridine; (ii) a—KF/acetamide; b—70% AcOH; (iii)
NalO4/MeOH/NaBHy; (iv) TsCl/pyridine; (v) KSAc/DMF/100 °C; (vi) Ac;O/CH3;COOH/H,SOy; (vii) silylated base/Me;SiOSO,CFs.
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f:0 2.37) and 6-proton methyl peaks assigned to the acet-
oxyl group (6: 2.06-2.16). Condensation of the anomeric
mixture 7 with the appropriate silylated nucleic acid
bases in the presence of trimethylsilyl trifluoromethane-
sulfonate afforded solely the protected B-nucleosides,
that is the title 1-(5-S-acetyl-3-deoxy-3-fluoro-5-thio-p-
D-xylofuranosyl) nucleosides of thymine (8), uracil (9),
and SFU (10), respectively.

2.2. Antiviral activity

The results from the antiviral assays on the newly syn-
thesized compounds are summarized in Table 1 and
compared to AZT. In the neutralization assay all three
compounds exhibited much higher efficacy (ICs,) than
AZT. Compound 8 showed the highest direct antiviral
effect on rotavirus as the virus vanished at a very low
concentration (0.002 mg/mL), while slightly higher con-
centrations were necessary in the case for compounds 9
and 10 (0.006 mg/mL), in order to achieve the same re-
sult. Compound 8 exhibited the highest selectivity as
the corresponding CCs/ICsq value reached an optimum
level. All compounds were also capable of inhibiting the
rotavirus infection in Caco-2 cells, as strong inhibition
of infectivity was observed after rotavirus attachment
to the cells. Inhibition of rotavirus infectivity following
virus attachment of all tested compounds was compara-
ble to that of AZT or even slightly better, while their
CC5¢/ICsq values were almost of the same magnitude.

2.3. Cytotoxic and growth inhibition activity

The cytotoxicity of compounds 8-10 was measured on
H4 normal human intestinal cells and on a series of
other human tumor cells, such as human colonic ade-
nocarcinoma derived Caco-2 cells, skin melanoma
cells, and epithelial breast cancer derived MCF-7 cell

3243

inhibition of Caco-2 cells induced by the new com-
pounds was measured by determining the minimal
inhibitory concentration (ICsp). The results are sum-
marized in Table 2 and compared with the values ob-
tained for SFU.

The tested compounds exhibited higher cytotoxicity in
tumor cells than in the normal H4 cell line, with the
exception of compound 8, which was 2-fold more toxic
(vide TSI values) in skin melanoma and MCF-7 cells
than in normal cells. Compounds 9 and 10 were highly
selective for malignant cells. Comparison with SFU re-
vealed that these molecules were 2.5-fold Caco-2 cells
selective and as selective as SFU in skin melanoma
and MCEF-7 cells; compound 10 did not show any
MCEF-7 cells selectivity. This selective activity of the
new compounds is noteworthy and merits further
investigation.

The effect of compounds 8-10 on cell growth was deter-
mined using Caco-2 cells. As determined by colony
numbers after 10 days of incubation, it was found that
the new compounds are capable of inhibiting the growth
of these cells in a concentration-dependent manner.
Compound 8 exhibited growth inhibitory activity (ICs,
1.9 uM) similar to SFU (ICsq 1.5 uM), but 4-fold less tu-
mor selectivity (TSI 2.5 vs 10). Compounds 9 and 10
were also found to be strong inhibitors of cell growth,
but although their effect was somewhat less pronounced
than that of SFU, they were highly selective in malig-
nant cells, as they exhibited a 2.5-fold higher TSI values
than SFU.

3. Conclusion

In conclusion, the newly synthesized 1-(3-deoxy-3-flu-

line, and is expressed by the CCs, values. The growth oro-5-S-acetyl-5-thio-B-p-xylofuranosyl) nucleosides
Table 1. Antiviral activity of nucleosides 8-10 and AZT against rotavirus RF strain on Caco-2 cells (ICs)
Compound Treatment A®* Treatment B*
ICso CCso/ICso” ICsp CCs0/ICso
(mg/mL) (uM) (mg/mL) (uM)
8 0.002 5.55 10 0.006 16.65 3.33
9 0.006 17.32 3.33 0.006 17.32 3.33
10 0.006 16.47 333 0.006 16.47 3.33
AZT 0.020 74.84 0.75¢ 0.006 22.45 2.5

CCs0/1Cs ratios were calculated from CCs, values given in Table 2.

#Treatment A, Neutralization of the virus in the solution before its attachment. Treatment B, Inhibition of infectivity following virus attachment.

® CCsy/ICs, values were calculated using CCs, values in Table 2.
¢CCso for AZT on Caco-2 cells = 56.1 pM.

Table 2. Cytotoxic effect (CCsy, uM) of compounds 8-10 and 5-fluorouracil (SFU) on Caco-2, H4, MCF 7, and skin melanoma cells, and growth

inhibition (ICsy pM) on Caco-2 cells

Compound Cytotoxic effect (CCso uM) TSI* Growth inhibition (ICsq uM)
H4 Caco-2 Skin melanoma MCF-7 Caco-2 Skin melanoma MCF-7 Caco-2
8 138.7 55.5 271.5 271.5 2.5 0.5 0.5 1.9
9 1443.7 57.8 17.3 288.7 25 83.5 5 5.8
10 1372.4 54.9 16.5 1372.4 25 83.2 1 16.5
5FU 3843.8 384.4 46.1 768.8 10 83.4 5 1.5

4TSI, tumor selectivity index (CCso on H4 cells/CCs, on the specified host cells).
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8-10 are good candidates for the development of poten-
tial antiviral agents, as significantly lower concentra-
tions of these agents with respect to AZT were needed
to neutralize rotavirus infectivity. Further investigation
will enable us to elucidate potential mechanisms of their
activity and application. The most promising antitumor
activity was observed in the case of colon carcinoma
treatment, where growth inhibition and cytotoxic effect
were achieved at low concentration in comparison to
S5FU, although the antitumor activity of the new com-
pounds was in most cases cell type depended.

4. Experimental
4.1. General procedure

Solutions were removed in vacuo below 40 °C under re-
duced pressure. Melting points were determined on a
Mel-Temp apparatus and are uncorrected. Flash chro-
matography was performed with Silica Gel 60 (220-
440 mesh, Merck). TLC was carried out on Silica gel
(240-400 mesh, Merck), and the developing solvents
were as specified. NMR spectra were recorded at room
temperature with a Brucker 400 MHz spectrometer
using CDCl; as solvent and TMS as internal standard.
Chemical shifts (§) were given in ppm measured down-
field from TMS, and spin-spin coupling constants are
in Hz. Infrared spectra were obtained with a Perkin—EI-
mer Model 1600 FT-IR spectrophotometer. Optical
rotations were measured using a Schmidt and Haensch
polarimeter. All reactions were carried out in dry sol-
vents. CH3CN was distilled from calcium hydride and
stored over 3E molecular sieves. N,N-dimethylformam-
ide (DMF) was also stored over 3E molecular sieves,
and pyridine over potassium hydroxide pellets.

4.1.1. 3-Deoxy-3-fluoro-1,2-O-isopropylidene-a-D-xylo-
furanose (4). The diol 3?62° (5.0 g, 22.5mmol) was
added to a stirred solution of NalO,4 (5.09 g, 23.8 mmol)
in H,O (79 mL) and MeOH (79 mL) leading to immedi-
ate precipitation of NalOj. After 1 h at room tempera-
ture, any residual periodate was destroyed with a drop
of ethylene glycol. The reaction mixture was stirred for
1h at room temperature with NaBH,; (2.0g,
52.3 mmol), neutralized with aqueous NaHCOj3, and
then extracted with ethyl acetate (EtOAc) (4x 500 mL).
The organic layer was washed with NaHSO,, dried over
anhydrous sodium sulfate, evaporated to dryness, and
purified by column chromatography with EtOAc/hexane
(2:8) to give compound 4 (4.0 g, 92%, Ry = 0.3 in EtOAc¢/
hexane, 2:8).

'H NMR (CDCly): 6 591 (d, J;»=3.8 Hz, 1 H, H-1),
492 (dd, Jyp = 50.4 Hz, J54 =23 Hz, 1H, H-3), 4.62
(dd, Jop=11.1Hz, J,; =38 Hz, 1 H, H-2), 428 (m,
1H, H-4), 3.82 (m, 2H, H-5a and H-5b), 1.41 (s, 3H,
CHs), 1.25 (s, 3H, CHs).

Found: C, 49.67; H, 7.00; F, 9.63. Calcd for CgH3FO4,:
C, 50.00; H, 6.82; F, 9.89.

ESI-MS m/z (relative intensity, %): 193.3 [(M+H™), 100].

4.1.2. 3-Deoxy-3-fluoro-1,2-O-isopropylidene-5- O-p-tolu-
enesulfonyl-a-p-xylofuranose (5). To a solution of com-
pound 4 (4.0 g, 20.7 mmol) in dry pyridine (53.1 mL)
was added p-toluenesulfonyl chloride (5.2 g, 27.6 mmol)
and kept overnight at room temperature. After neutral-
ization (NaHCO;) and extraction with EtOAc (4x
500 mL), the combined extracts were dried over anhy-
drous sodium sulfate and evaporated to dryness. Purifi-
cation of the residue by flash chromatography with
EtOAc/hexane (1:9) yielded the title compound (6.5 g,
91%, Ry=0.2 in EtOAc/hexane, 1:9) as a white solid.
mp 61 °C.

'"H NMR (CDCly): 6 7.4-7.8 (m, 4H, tosyl group), 5.93
(d, J12=3.7Hz, 1H, H-1), 4.96 (dd, J;r=50.1 Hz,
J34=18Hz, 1H, H-3), 4.67 (dd, J,r=10.5Hz,
J>1=3.7Hz, 1H, H-2), 4,35-4,49 (m, J4r =28.1 Hz,
Jy3=18Hz, 1H, H-4), 4.18-4.29 (m, 2 H, H-5a and
H-5b), 2.47 (s, 3H, ArCH3), 1.48 (s, 3H, CH3), 1.33 (s,
3H, CHs;).

Found: C, 52.23; H, 5.69; F, 5.72. Caled for
C5sH19FOgS: C, 52.01; H, 5.53; F, 5.48.

ESI-MS mi/z (relative intensity, %): 347.4 [(M+H™), 100].

4.1.3. 3-Deoxy-3-fluoro-1,2-O-isopropylidene-5-S-acetyl-
5-thio-a-p-xylofuranose (6). The tosylate 5 (6.5¢g,
18.8 mmol) was heated with potassium thioacetate
(2.9 g, 25.5 mmol) in DMF (71 mL) at 100 °C for 1 h.
The reaction mixture was neutralized with aqueous
NaHCO;. After that, the mixture was concentrated un-
der high vacuum pump to eliminate the DMF. The res-
idue was partitioned between water and EtOAc, the
organic extract was dried over anhydrous sodium sul-
fate, filtered, and evaporated to dryness. The residue
was purified by flash chromatography using EtOAc/hex-
ane (1:9) as eluent to give compound 7 (4.1 g, 87%,
R;=0.3 in EtOAc/hexane, 1:9) as a yellow syrup.

IR (Nujol): 1697 (SAc) cm ™.

"H NMR (CDCly): 6 5.96 (d, J,> = 3.8 Hz, 1H, H-1),
4.88 (dd, Jsp =50.1 Hz, J34=2.1 Hz, 1H, H-3), 4.68
(dd, Jor=108Hz, J,; =3.8Hz 1H, H-2), 4,19-4,34
(m, Jup=284Hz J,3=2.1Hz, IH, H-4), 3.12-3.26
(m, 2H, H-5a and H-5b), 2.36 (s, 3H, SAc), 1.47 (s,
3H, CH3), 1.31 (s, 3H, CH;).

Found: C, 4827, H, 5.89; F, 7.74. Calcd for
C10H15FO4SI C, 4799, H, 604, F, 7.59.

ESI-MS mi/z (relative intensity, %): 251.4 [(M+H™), 100].

4.14. 1,2-Di-O-acetyl-5-S-acetyl-3-deoxy-3-fluoro-5-
thio-p- xylofuranose (7). Compound 6 (4.1 g, 16.5 mmol)
was acetolyzed with 350 mL of a mixture of acetic anhy-
dride—-acetic acid-sulfuric acid (70:30:1, v/v). After 3
days, anhydrous ether (600 mL) was added, followed
by sodium acetate (25 g). The mixture was filtered and
the residue was washed with ether (2x 500 mL). The
combined solutions were co-evaporated with toluene
and the residue was purified by flash chromatography
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on a silica gel column using EtOAc/hexane (2:8) as eluent.
Pure compound 7 was collected as a thick syrup (4.0 g,
82%, Ry=0.3 in EtOAc/hexane, 2:8).

IR (Nujol): 1697 (SAc), 1750 (OAc) cm 1.

"H NMR (CDCls): § 6.45 and 6.11 (a: d, J,, = 4.8 Hz,
0.3H, H-1; p: s, J;,=0.7Hz, 0.7H, H-1), 5.29-5.33
(m, 1H, H-2), 497 (dd, Jsp =503 Hz, J5,=3.7 Hz
1H, H-3), 4.31-4.48 (m, J,p =258 Hz, J,3=3.7 Hz,
1H, H-4), 3.14-3.34 (m, 2H, H-5a and H-5b), 2.36 and
2.37 (B and «, s, 3H, SAc), 2.06-2.16 (m, 6H, OAc).

Found: C, 45.08; H, 5.29; F, 6.31. Caled for
C11H5FO¢S: C, 44.89; H, 5.14; F, 6.46.

ESI-MS m/z (relative intensity, %): 295.4 [(M+H™), 100].

4.1.5. 1-(5-S-Acetyl-3-deoxy-3-fluoro-5-thio-p-p- xylofur-
anosyl) thymine (8). A mixture of thymine (2.4 g,
18.9 mmol), hexamethyldisilazane (4.9 mL, 23.3 mmol),
and saccharine (0.115g, 0.63 mmol) in anhydrous
CH;CN (65 mL) was refluxed at 120 °C for 20 min.
To this were added diacetylated 3-deoxy-3-fluoro-5-
S-acetyl-5-thio-p-xylofuranose 7 (4.0 g, 13.5 mmol)
and trimethylsilyl trifluoromethane-sulfonate (3.4 mL,
19 mmol). The reaction mixture was refluxed at 80 °C
for 2h. The mixture was neutralized with aqueous
NaHCO;, then diluted with water and extracted with
EtOAc (1000 mL). The extract was dried over sodium
sulfate, filtered, and evaporated to a syrup, which was
purified by column chromatography using EtOAc/
hexane (8:2) to afford the title compound (2.7 g, 56%,
R;=0.35 in EtOAc/hexane, 8:2).

(o] 4 28.9 (¢ 0.25, CHCl5)
IR (Nujol): 1697 (SAc), 1750 (OAc) cm .

"H NMR (CDCls): 4 8.67 (br s, NH), 7.26 (s, 1H, H-6'),
6.06 (d, J,, =22 Hz, 1H, H-1), 5.23 (d, J,.r = 16.9 Hz,
J1=22Hz, 1H, H-2), 499 (dd, Js3r=50.2Hz,
J34=23Hz, 1H, H-3), 4.11-4.26 (m, J, = 28.7 Hz,
Ja3=23Hz, 1H, H-4), 3.29-3.33 (m, 2H, H-5a and
H-5b), 2.40 (s, 3H, SAc), 2.14 (s, 3H, OAc), 1.94 (s,
3H, 5'-CH3).

Found: C, 4691; H, 5.13; F, 5.46; N, 7.52. Calcd for
C14H 7 FN,O4S: C, 46.66; H, 4.75; F, 5.27; N, 7.77.

ESI-MS m/z (relative intensity, %): 361.4 [(M+H™), 100].

4.1.6. 1-(5-S-Acetyl-3-deoxy-3-fluoro-5-thio-f-p- xylofur-
anosyl) uracil (9). Compound 9 was obtained from
the 1,2-Di-0O-acetyl-5-S-acetyl-3-deoxy-3-fluoro-5-thio-
D- xylofuranose (7) (4.0 g, 13.5 mmol), according to
the general procedure as described for 1-(5-S-acetyl-3-
deoxy-3-fluoro-5-thio-B-p-xylofuranosyl) thymine (8).
After purification on silica gel column using EtOAc/hex-
ane (8:2), the title nucleoside 9 was obtained (2.4 g, 51%,
R;= 0.3 in EtOAc/hexane, 8:2).

(o] 4 27.6 (¢ 0.25, CHCl3)

IR (Nujol): 1697 (SAc), 1750 (OAc) cm ™.

"H NMR (CDCly): 6 7.37 (d, J¢.y = 8.2 Hz, 1H, H-6'),
6.03 (d, J,, =2.0 Hz, 1H, H-1), 5.79 (d, Jy¢ = 8.2 Hz,
1H, H-5'), 5.24 (dd, Jo¢ =16.0 Hz, J>, =2.0 Hz, 1H,
H-2), 4.97 (dd, J3¢ = 50.0 Hz, J34 = 2.2 Hz, 1H, H-3),
4.16-4.27 (m, J4,F =28.9 HZ, J4,3 =22 HZ, 1H, H-4),
3.24-3.36 (m, 2H, 1H, H-5a and 1H, H-5b), 2.40 (s,
3H, SAc), 2.15 (s, 3H, OAc).

Found: C, 45.33; H, 4.63; F, 5.26; N, 7.82. Calcd for
C13H15FN206S: C, 4508, H, 437, F, 549, N, 8.09.

ESI-MS m/z (relative intensity, %): 347.5 [(M+H™), 100].

4.1.7. 1-(5-S-Acetyl-3-deoxy-3-fluoro-5-thio-p-n- xylofur-
anosyl) 5-fluorouracil (10). A mixture of SFU (2.5g,
18.9 mmol), hexamethyldisilazane (5.0 mL, 23.4 mmol),
and saccharine (0.159 g, 0.87 mmol) in anhydrous
CH;CN (59 mL) was refluxed at 120 °C for 20 min.
After cooling to rt, diacetylated compound 7 (4.0 g,
13.5mmol) was added, followed by trimethylsilyl
trifluoromethane-sulfonate (3.4 mL, 19 mmol). The
reaction mixture was stirred at rt for 6 h, then diluted
with EtOAc (1000 mL), washed with aqueous
NaHCO; and finally with water. The organic
layer was dried over sodium sulfate, filtered, and
evaporated to syrup. The resulting material was purified
by column chromatography using EtOAc/hexane
(5:5) to give pure 10 (2.7 g, 55%, Ry=10.3 in EtOAc/
hexane, 5:5).

(0] 4 36.8 (¢ 0.25, CHCl3)
IR (Nujol): 1697 (SAc), 1750 (OAc) cm ™.

"H NMR (CDCly): 6 7.74 (d, Je.rs = 5.8 Hz, 1H, H-6'),
6.01 (dd, J1,2: 1.9 Hz, JI,FS =1.7 Hz, IH, H-l), 5.23
(dd, Jop =16.0Hz, J,, = 1.9 Hz, 1H, H-2), 498 (dd,
J3p=50.0 Hz, J54=2.2Hz, 1H, H-3), 416-4.28 (m,
Jop =288 Hz, Ju3=2.2Hz 1H, H-4), 3.25-3.37 (m,
2H, 1H, H-5a and 1H, H-5b), 2.40 (s, 3H, SAc), 2.15
(s, 3H, OAc).

Found: C, 43.11; H, 3.63; F, 10.66; N, 7.42. Calcd for
Ci3H14F>N>O¢S: C, 42.86; H, 3.87; F,10.43; N, 7.69.

ESI-MS m/z (relative intensity, %): 365.5 [(M+H™), 100].
4.2. Methods for measurement of biological activity

4.2.1. Cells and culture conditions. The human colonic
adenocarcinoma Caco-2 cells were a generous gift of
dr. Rene L’Harridon, INRA, VIM, Jouy-en-Josas,
France; human fetal small intestine cell line H4, breast
carcinoma cell line MCF 7, and skin melanoma cell line
were used. Cells were grown in Dulbecco’s modified Ea-
gle’s medium (DMEM, Sigma—-Aldrich, Grand Island,
USA), supplemented with 5% fetal calf serum (Camb-
rex, Verviers, Belgium), L-glutamine (2 mmol/L, Sigma,
St. Louis, USA), penicillin (100 Us/mL, Sigma, St.
Louis, USA), and streptomycin (1 mg/mL, Fluka, Buchs,
Switzerland) at 37 °C in 5% CO, atmosphere in tissue
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culture flasks until confluent. Cell culture medium was
regularly changed.

4.2.2. Fluoro-thiofuranosyl nucleosides. Stock drug solu-
tions were freshly prepared in sterile dimethylsulfoxide
(DMSO) at the concentration of 0.5 mg/mL. The final
concentration of DMSO in the cell culture medium
was less than 0.1%. All solutions were protected against
light.

AZT (Retrovir®) GlaxoSmithKline,USA, a drug used
for antiretroviral therapy (ART) was used as a standard
compound in antiviral experiments and SFU as a stan-
dard compound in antitumor experiments. Solutions
were prepared in the same way as those of fluoro-thio-
furanosyl nucleosides.

4.2.3. Virus propagation. Rotavirus RF strain was prop-
agated on Caco-2 monolayers in the presence of trypsin
(1 pg permL of DMEM) as described previously.?®
Supernatant containing the virus was collected from
the flasks when cytopathic effect (CPE) was observed
(24-48 h at 37 °C) by microscopy and clarified by centri-
fugation. Virus was stored at —70 °C until used. For the
antiviral assay, virus with 1.5 tissue culture infective
dose 50% wunits per mL (TCIDsy/mL) was used
(100 puLL per well).

4.2.4. Antiviral assay. The potential antiviral activity of
the newly synthesized compounds was tested against
rotavirus by investigating:

(a) The inhibition of infectivity following virus attach-
ment: Washed monolayer Caco-2 cells were first incu-
bated with rotavirus for 1 h at 37 °C in the presence of
5% CO, (time for virus to attach to cell membrane
receptors). After incubation, the remaining virus was
washed off with DMEM without supplements and
monolayer was treated immediately with the nucleoside
added in 3-fold serial dilutions (initial concentration of
0.5 mg/mL). After 72 h of incubation for rotavirus, the
plates were stained with Crystal Violet in ethanol, rinsed
with water, and destained with 10% (v/v) acetic acid.
The Asq9 was measured, and the results were expressed,
for each dilution, by the mean ratios (%, =SD) of absor-
bances in virus-infected wells (n = 6) compared to those
in control (only virus-infected) wells (7 = 6). The mini-
mal inhibitory concentration (ICsq) of the tested com-
pounds was obtained from the concentration—effect
curve.

(b) The neutralization of the virus in solution before
attachment: Threefold dilutions of the tested compound
(initial concentration of 0.5 mg/mL) were first pre-incu-
bated with rotavirus in DMEM supplemented with tryp-
sin for 12 h prior to the infection of cell monolayer at
37 °C and 5% CO,. Residual viral infectivity was mea-
sured after 72-h of infection for rotavirus. Rotavirus
alone was treated in the same way as the control. After
72-h of incubation, the plates were stained with Crystal
Violet in ethanol, rinsed with water, and destained with
10% (v/v) acetic acid. The 459y was measured, and the
results were expressed, for each dilution, by the mean

ratios (%, +SD) of absorbances in virus-infected wells
(n = 6) in comparison to those in control (only virus-in-
fected) wells (n = 6). The minimal inhibitory concentra-
tion (ICsg) of the tested compounds was obtained from
the concentration—effect curve.

4.2.5. Growth inhibition assay. It was performed on
Caco-2 cell line by modified method described previ-
ously.?® Briefly, in 96-well plates, six wells of 3-fold dilu-
tions of compound (initial concentration of 0.5 mg/mL)
were applied to monolayers of 10 cells/well in DMEM/
10% fetal bovine serum. Incubation was performed at
37 °C in the humidified incubator for 10 days. The col-
onies were counted in each well and the results were ex-
pressed, for each dilution, by the mean ratios (%, £SD)
of colony number in treated wells (r=2) in contrast
with those in control wells (n = 24). The minimal inhib-
itory concentration (ICs) of the tested compounds was
obtained from the concentration—effect curve.

4.2.6. Cytotoxicity assay. Caco-2, H4, MCF 7, and skin
melanoma cells (6x 10° cells per plate) were seeded in P
96 plate and treated with the compounds at 3-fold serial
dilutions of each compound (initial concentration of
0.5 mg/mL). Then, the cells were incubated at 37 °C in
the humidified incubator for 72 h. The plates were
stained with Crystal Violet in ethanol, rinsed with water,
and destained with 10% (v/v) acetic acid. The As9g was
measured, and the results were expressed, for each dilu-
tion, by the mean ratios (%, +SD) of absorbances in
treated wells (n = 2) compared to those in control wells
(n = 24). The minimal inhibitory concentration (CCs)
of the tested compounds was obtained from the concen-
tration—effect curve.

Acknowledgments

The authors are grateful to Dr. K. Antonakis (Ec. Nat.
Sup. de Chimie de Paris; CNRS-FRE 2463) for encour-
aging this work, to Dr. T. Halmos (Ec. Nat. Sup. de
Chimie de Paris) and to Associate Professor K. Litinas
(Chem. Dpt. Arist. Univ. of Thessaloniki) for their un-
stinted and fruitful aid, as well as ELPEN pharmaceuti-
cals for financial support.

References and notes

1. Girard, F.; Leonce, S.; Agrofoglio, L. A. Tetrahedron Lett.
1997, 38, 7535.

2. Munch-Peterson, B.; Cloos, L.; Jensen, K. H.; Tyrsted, G.
Adv. Enzyme Regul. 1995, 35, 69.

3. Yamada, N.; Sawasaki, Y.; Nakajima, H. Brain Res. 1980,
195, 485.

4. Look, K. Y.; Moore, D. H.; Sutton, G. P.; Prajda, N.;
Abonyi, M.; Weber, G. Anticancer Res. 1997, 17, 2353.

5. Hampton, A.; Chawla, R. R.; Kappler, F. J. Med. Chem.
1982, 25, 644.

6. Hampton, A.; Kappler, F.; Chawla, R. R. J. Med. Chem.
1979, 22, 621.

7. Najim, A. Al-Masoudi Tetrahedron Lett. 1999, 40, 4795.

8. Attardi, B.; Attardi, G. Proc. Natl. Acad. Sci. U.S.A. 1972,
69, 2874.

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 10:28:13 EEST - 3.145.62.240



15.

16.

17.

18.
19.

20.

21.

22.

23.
24.

E. Tsoukala et al. | Bioorg. Med. Chem. 15 (2007) 3241-3247

. Taylor, A. T.; Stafford, M. A.; Jones, O. W. J. Biol. Chem.

1972, 247, 1930.

. Berk, A. J.; Clayton, D. A. J. Biol. Chem. 1973, 248, 2722.
. Kit, S.; Leung, C. W. J. Cell Biol. 1974, 61, 35.

. Lee, S. L.; Cheng, C. Y. J. Biol. Chem. 1976, 251, 2600.
. Lesnikowski, J. Z.; Shi, J.; Shinazi, F. R. J. Organomet.

Chem. 1999, 581, 156.

. Rosowsky, A.; Kim, S. H.; Trites, D.; Wick, M. J. Med.

Chem. 1982, 25, 1034.

Harada, K.; Matulic-Adamic, J.; Price, R. W.; Schinazi,
R. F.; Watanabe, K. A.; Fox, J. J. J. Med. Chem. 1987, 30,
226.

Rao, T. S.; Jayaraman, K.; Durland, R. H.; Revanker, G.
R. Nucleosides Nucleotides 1994, 13, 255.

Chong, Y.; Choo, H.; Choi, Y.; Mathew, J.; Shinazi, F.
R.; Chu, K. C. J. Med. Chem. 2002, 45, 4888.

Qiu, L. X.; Qing, L. F. Bioorg. Med. Chem. 2005, 13, 277.
Shi, J.; Du, J.; Ma, T.; Pankiewicz, W. K.; Patterson, E.
S.; Tharnish, M. P.; McBrayer, R. T.; Stuyver, J. L.; Otto,
J. M.; Chu, K.; Shinazi, F. R.; Watanabe, A. K. Bioorg.
Med. Chem. 2005, 13, 1641.

Chong, Y.; Gumina, G.; Mathew, S. J.; Schinazi, F. R.;
Chu, K. C. J. Med. Chem. 2003, 46, 3245.

Kumar, P.; Ohkura, K.; Balzarini, J.; De Clercq, E.; Seki,
K.; Wiebe, 1. L. Nucleosides Nucleotides Nucleic Acids
2004, 23, 7.

Sidwell, R. W.; Huffaman, J. H. Appl. Microbiol. 1971, 22,
780.

Pankiewicz, W. K. Carbohydr. Res. 2000, 327, 87.
Koshida, R.; Cox, S.; Harmenberg, G.; Gilljam, G.;
Wabhren, B. Antimicrob. Agents Chemother. 1989, 33, 2083.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.
38.

39.

3247

Balzarini, J.; Baba, M.; Pauwels, R.; Herdewijn, P.; De
Clercq, E. Biochem. Pharmacol. 1988, 37, 2847.

Elhalabi, J.; Rice, G. K. Nucleosides Nucleotides Nucleic
Acids 2004, 23, 195.

Baker, C. D.; Horton, D.; Tindall, G. C. Carbohydr. Res.
1972, 24, 192.

Foster, A. B.; Hems, R.; Webber, J. M. Carbohydr. Res.
1967, 5, 292.

Reichman, U.; Watanabe, A. K.; Fox, J. J. Carbohydr.
Res. 1975, 42, 233.

Clark, J. L.; Mason, J. C.; Hollecker, L.; Stuyver, L. J.;
Tharnish, P. M.; McBrayer, T. R.; Otto, M. J.; Furman,
A. P.; Schinazi, R. F.; Watanabe, K. A. Bioorg. Med.
Chem. Lett. 2006, 16, 1712.

Fuentes, J.; Angulo, M.; Pradera, M. A. J. Org. Chem.
2002, 67, 2577.

Van Aerschot, A.; Herdewijn, P.; Balzarini, J.; Pawels, R.;
De Clerq, E. J. Med. Chem. 1989, 32, 1743.

Blandin, M.; Tran-Dinh-Son.; Catlin, J. C.; Guschlbauer,
W. Biochim. Biophys. Acta 1974, 361, 249.

Morton, G. O.; Lancaster, J. E.; Van Lear, G. E.; Fulmor,
W.; Meyer, W. E. J. Am. Chem. Soc. 1969, 91, 1535.
Lipnick, R. L.; Fissekis, J. D. Biochim. Biophys. Acta
1980, 608, 96.

Hughes, A. N.; Munkombwe, M. N. Carbohydr. Res.
1985, 136, 397.

Chiu, W. C.; Whistler, L. R. J. Org. Chem. 1973, 38, 832.
Kitaoka, S.; Suzuki, H.; Numazaki, Y.; Konno, T.; Ishida,
N. Tohoku J. Exp. Med. 1986, 149, 437.

CenciC, A.; Henry, C.; Lefévre, F.; Huet, J. H.; Koren, S.;
La Bonnardiére, C. Eur. J. Biochem. 2002, 269, 2772.

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 10:28:13 EEST - 3.145.62.240



Available online at www.sciencedirect.com

ScienceDirect

Carbohydrate
RESEARCH

ELSEVIER Carbohydrate Research 343 (2008) 1099-1103

Note

A concise synthesis of 3-fluoro-5-thio-xylo- and
glucopyranoses, useful precursors towards their
corresponding pyranonucleoside derivatives

Evangelia Tsoukala, Stella Manta, Niki Tzioumaki, George Agelis and Dimitri Komiotis™
Department of Biochemistry and Biotechnology, Laboratory of Organic Chemistry, University of Thessaly,
26 Ploutonos Str., GR-41221 Larissa, Greece

Received 14 December 2007; received in revised form 1 February 2008; accepted 4 February 2008
Available online 10 February 2008

Abstract—The chemical synthesis of 1,2,4-tri-O-acetyl-3-deoxy-3-fluoro-5-thio-p-xylopyranose, 1,2,4,6-tetra-O-acetyl-3-deoxy-
3-fluoro-5-thio-a-p-glucopyranose and their corresponding nucleosides of thymine is described. Treatment of 3-fluoro-5-S-acetyl-
5-thio-p-xylofuranose, obtained by hydrolysis of the isopropylidene group of 3-fluoro-1,2-O-isopropylidene-5-S-acetyl-5-thio-
D-xylofuranose, with methanolic ammonia and direct acetylation, led to triacetylated 3-deoxy-3-fluoro-5-thio-p-xylopyranose.
Condensation of acetylated 3-fluoro-5-thio-p-xylopyranose with silylated thymine afforded the corresponding nucleoside. Selective
benzoylation and direct methanesulfonylation of 3-fluoro-1,2-O-isopropylidene-a-p-glucofuranose gave the 6-O-benzoyl-5-O-
methylsulfonyl derivative, which on treatment with sodium methoxide afforded the 5,6-anhydro derivative. Treatment of the
latter with thiourea, followed by acetolysis, gave the 3-fluoro-5-S-acetyl-6-O-acetyl-1,2-O-isopropylidene-5-thio-a-D-glucofuranose.
3-Fluoro-5-S-acetyl-6-O-acetyl-5-thio-pD-glucofuranose, obtained after hydrolysis of 5-thiofuranose isopropylidene, was treated with
ammonia in methanol and directly acetylated, giving tetraacetylated 3-deoxy-3-fluoro-5-thio-a-p-glucopyranose. Condensation of
the latter with silylated thymine afforded the desired 3-deoxy-3-fluoro-5-thio-B-p-glucopyranonucleoside analogue.

© 2008 Elsevier Ltd. All rights reserved.

Keywords: Thiosugars; Thionucleosides; 3-Fluoro-5-thioxylopyranose; 3-Fluoro-5-thio-glucopyranose; Thymine

Thiosugars and their derivatives, containing a sulfur
atom in the ring, possess unique physicochemical prop-
erties and exhibit remarkable biological activities.'>
Thionucleosides have been studied extensively,*®
because of their potent biological activities,*>° and have
been recognized as a novel and important class of anti-
viral®® and antitumour candidates.”®

In recent years, there has been a great deal of activity
in the synthesis of fluorine-containing nucleosides and
analogues due to the unique properties of the fluorine
atom.'” The promising therapeutic potential of
fluoronucleosides along with the unique biological activ-
ities of 4'-thionucleosides has drawn special attention on

* Corresponding author. Tel.: +30 2410 565285; fax: +30 2410
565290; e-mail: dkom@bio.uth.gr

0008-6215/$ - see front matter © 2008 Elsevier Ltd. All rights reserved.

doi:10.1016/j.carres.2008.02.004

the design and of fluorinated-4'-thio-
nucleosides.'"!?

Despite the ever increasing profile of 4'-thionucleo-
sides as clinically useful agents and the interesting
biological properties of 5-thiopyranoses,'* '® very few
systematic studies on 5-thiopyranosyl analogues have
been reported, even though nucleosides with a six-mem-
bered carbohydrate moiety are known for their signifi-
cant antiviral'”'® and antibiotic'® properties.

Our recent work on the synthesis of modified nucleo-
side analogues®® % indicated that fluoropyranonucleo-
sides are efficient antitumour growth inhibitors and
have a promising potential in combating rotaviral infec-
tions. As a continuation of our studies and based on the
evidence that the presence of sulfur in the sugar ring of
nucleosides stabilizes the N-glycosyl linkage, we report
herein on the preparation of 3-fluoro-5-thio-xylo- and

synthesis
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glucopyranoses, useful precursors for the synthesis
of 3-fluoro-5-thio-xylo- and glucopyranonucleoside
analogues.
3-Deoxy-3-fluoro-1,2-O-isopropylidene-a-p-glucofura-
nose*” (1) was chosen as starting material for the synthe-
sis of 5-thioxylopyranose (Scheme 1). Oxidation of diol
1, followed by reduction, sulfonylation and treatment
with potassium thioacetate gave the desired thioacetate
2.2 Treatment of 2 with sodium methoxide® gave the
corresponding thiol, which underwent simultaneous oxi-
dation to the disulfide (ESIMS: m/z 415.6 [M+H™")).
Since deacetylation of 2 before deisopropylidenation
gave a disulfide, the isopropylidene acetal group of 2
was first hydrolyzed with 90% aqueous trifluoroacetic
acid at room temperature®* to give 3. Acetate deprotec-
tion of 3 with methanolic ammonia®® followed by direct
standard acetylation gave a mixture of the anomeric 5-
thioxylopyranose triacetates 4, in a 4:1 o/p ratio. This
was corroborated by the coupling constants (o :Jy
25Hz, Jyy 95Hz, Jyy 9.5Hz; f:Jyy 8.8Hz, Jyy
8.6 Hz, Jyy 8.6Hz) in the 'H NMR spectrum of 4.
The tri-O-acetyl derivative showed no absorption chara-
cteristic of an S-acetyl group at 1697 cm™'; this com-
pound, therefore, must have a thiopyranose structure.
Condensation of the anomeric mixture 4 with silylated

HO BzO
HO o v Z! MZ(?\Q\
¢} o

O\CMGZ
1
H
AcO
Acs” g © “Acs
0
O~CMe,

thymine in the presence of Sn(IV) chloride afforded
solely the protected B-nucleoside 5. In the 'H NMR
spectrum of this nucleoside, H-1" appeared as a doublet
at 6 5.75 with a high J » value (10.7 Hz), which indi-
cated that the sugar moiety adopted the B-configuration.
Compound 1 was also used as a donor for the synthe-
sis of 5-thioglucopyranose (Scheme 1). Selective benz-
oylation of the primary hydroxyl group at C-6 with
benzoyl chloride in pyridine at —25°C afforded the
corresponding 6-benzoate; this was mesylated with
methanesulfonyl chloride in pyridine to give the
6-0-benzoyl-5-O-methylsulfonyl derivative (6).2°
Diester 6 in dry chloroform was treated with sodium
methoxide®’ in methanol to give 5,6-epoxide 7. Treat-
ment of this epoxide with thiourea, followed by acetoly-
sis,”® gave 5-thiofuranose 8. The IR spectrum of 8
exhibited characteristic absorptions at 1730 (O-acetyl
group) and 1685 cm ™! (S-acetyl group). Isopropylidene
8 was then hydrolyzed over 20 min with 90% aqueous
TFA at room temperature®® to give 3-deoxy-3-fluoro-
5-S-acetyl-6-O-acetyl-5-thio-p-glucofuranose (9). Treat-
ment of 9 with methanolic ammonia®> and direct
standard acetylation gave the 5-thioglucopyranose tetra-
acetate 10, mainly as the a-anomer showing Jy » 3.2 Hz,
Jyy 10.0Hz, Jyy 9.5Hz in its '"H NMR spectrum.

0
- W
—
(@]

O\CMez O‘CMez
7
¢vii
i AcO
o viii S 0
0
OH . O‘CMez

Al

OAc
11

Scheme 1. Reagents and conditions: (i) (a) NalO,/MeOH; (b) NaBH,/MeOH; (c) TsCl/pyridine; (d) KSAc/DMF/100 °C; (ii) 90% TFA; (iii) (a)
NH3, MeOH; (b) Ac,0, pyridine; (iv) silylated thymine, Sn(IV) chloride; (v) (a) BzCl/pyridine/—25 °C; (b) MsCl/pyridine; (vi) NaOMe/CHCls; (vii)
(a) thiourea/MeOH; (b) KOAc/AcOH/Ac,0/140 °C; (viii) 90% TFA; (ix) (a) NH3, MeOH; (b) Ac,0, pyridine; (x) silylated thymine, Sn(IV) chloride.
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Silylated thymine was condensed with the thiopyranose
tetraacetate 10 using Sn(IV) chloride as catalyst to give
the protected B-nucleoside 11. The "H NMR spectrum
of 11 showed large Jyp coupling values of Jy y
10.7Hz, Jyy 9.0Hz, Jy, 9.7Hz, indicative for the
B-configuration of the sugar moiety.

In summary, we have accomplished the synthesis of
two 3-fluoro-5-thiopyranoses (4 and 10). Furthermore,
the usefulness of those analogues was exemplified by
their easy transformation to their corresponding pyr-
anonucleoside derivatives 5 and 11.

1. Experimental
1.1. General

Melting points were recorded in a Mel-Temp apparatus
and are uncorrected. TLC was performed on Merck pre-
coated 60F,s4 plates. Reactions were monitored by TLC
on silica gel, with detection by UV light (254 nm) or by
charring with sulfuric acid. Flash chromatography was
performed using silica gel (240-400 mesh, Merck).

NMR spectra were recorded at room temperature
using a Bruker 400 MHz spectrometer. CDCl; and/or
CD;OD with internal tetramethylsilane (TMS) for 'H
and internal trifluorotoluene (TFT) for decoupled '°F
were used. The chemical shifts are expressed 6. Infra-
red spectra were obtained with a Perkin—Elmer Model
1600 FT-IR spectrophotometer. Optical rotations were
measured using Autopol I polarimeter. All reactions
were carried out in dry solvents. MeCN was distilled
from calcium hydride and stored over 3E molecular
sieves. DMF was also stored over 3E molecular sieves.
Pyridine was stored over pellets of potassium hydroxide.
All reactions sensitive to oxygen or moisture were car-
ried out under nitrogen atmosphere.

1.2. 3-Deoxy-3-fluoro-5-S-acetyl-5-thio-p-xylofuranose
3)

A soln of thioacetate 2*? (4.20 mmol, 1.05 g) in 90% TFA
(105 mL) was stirred for 20 min at room temperature.
The mixture was extracted with EtOAc and the extract
was sequentially washed with satd aq NaHCO; and
brine, dried (Na,SO,4) and concentrated under dimin-
ished pressure to leave a residue, which was purified by
flash column chromatography (1:1 hexane-EtOAc, Ry
0.2) to give 0.64 g (72%) of diol 3 as a colourless syrup:
[oc]éo +8 (¢ 0.1, MeOH); IR (Nujol); v 1697 cm™' (SAc);
'"H NMR (CD;OD, 400 MHz): & 5.41 (d, 0.3H, J, »
3.6 Hz, H-1'(a0)), 5.13 (s, 0.7H, H-1'(B)), 4.41-4.08 (m,
5H, H-2', H-3', H-4' and H-5,,(o.p)), 2.37 (s, 2.1H,
SAc(B)), 2.36 (s, 0.9H, SAc(a)). Anal. Caled for
C,H1FO,S: C, 39.99; H, 5.27. Found: C, 40.14; H,
5.32. ESIMS: m/z 211.3 [M+H"].

1.3. 1,2,4-Tri-O-acetyl-3-deoxy-3-fluoro-5-thio-n-xylo-
pyranose (4)

A soln of diol 3 (3.02mmol, 0.64 g) in methanolic
ammonia soln (67 mL) was stirred for 2 h at room tem-
perature. The reaction mixture was concentrated under
diminished pressure and crude was obtained as a colour-
less oil. Acetylation of the residue with Ac,O-pyridine
(1:2, 60.4 mL) and chromatography of the product (3:2
hexane-EtOAc, Ry 0.4) gave 0.58 g (65%) of triacetate
mixture 4 as a colourless syrup (o/p 4:1, NMR): [oc]g)
+121 (¢ 0.1, CHCl3); "H NMR (CDCls, 400 MHz): 6
6.09 (d, 0.8H, Jy » 2.5 Hz, H-1'(a)), 5.81 (d, 0.2H, J ' »
8.8 Hz, H-1'(B)), 5.47-5.15 (m, 2H, H-2', H-4'(a,B)),
4.72 (dt, 0.8H, J 9.5Hz, Jy 50.9 Hz, H-3'(0)), 4.42
(dt, 0.2H, J 8.6 Hz, Jy 49.1 Hz, H-3'(B)), 2.99-2.61
(m, 2H, H-5,.(aB)), 2.16, 2.12, 2.07 (3s, 7.2H,
30Ac(a)), 2.11, 2.10, 2.09 (3s, 1.8H, 30Ac(f)). Anal.
Calced for C; H;sFO¢S: C, 44.89; H, 5.14. Found: C,
44.74; H, 5.27. ESIMS: m/z 295.4 [M+H™"].

1.4. 1-(2,4-Di-O-acetyl-3-deoxy-3-fluoro-5-thio-f-p-xylo-
pyranosyl)thymine (5)

A mixture of thymine (3.33 mmol, 0.42 g), hexamethyl-
disilazane (HMDS) (4.12 mmol, 0.9 mL) and saccharine
(0.15 mmol, 27 mg) in anhyd MeCN (10.4 mL) was
refluxed for 30 min. To this were added triacetylated
3-deoxy-3-fluoro-5-thio-p-xylopyranose (4) (1.96 mmol,
0.58 g) and Sn(IV) chloride (3.34 mmol, 0.39 mL). The
reaction mixture was refluxed for 2h, then cooled,
neutralized with satd aq NaHCO; and extracted with
CH,Cl, (500 mL). The organic layer was washed with
water (3 x 10 mL) and dried (Na,SO,), evaporated to
dryness, and purified by flash chromatography (7:3
hexane-EtOAc, R;0.4) to give 0.48 g (68%) of 5 as white
crystals: mp 239-241 °C (hexane-EtOAc); [oc]}z)o +42 (¢
0.1, CHCl3); Amax (CHCI3) 260 nm (e 8400); 'H NMR
(CDCl3, 400 MHz): 6 8.28 (br s, 1H, NH), 7.26 (s, 1H,
H-6), 5.75 (d, 1H, Jy» 10.7 Hz, H-1"), 547 (q, 1H,
Jyy 9.1 Hz, H-2'), 521 (dd, 1H, Jyy 9.2Hz, Jys,
11.2Hz, Jysy, 49Hz, H-4), 446 (dt, 1H, Jyp
49.6 Hz, H-3'), 3.01-2.93 (m, 1H, H-5), 2.82-2.74 (m,
1H, H-5)), 2.13 and 2.05 (2s, 6H, 20Ac), 1.94 (s, 3H,
5-CH;); ""F NMR: 6 —65.42. Anal. Caled for
C14H17FN206S2 C, 4666, H, 475, N, 7.77. Found: C,
46.74; H, 4.57; N, 7.53. ESIMS: m/z 361.4 [M+H"].

1.5. 3-Deoxy-3-fluoro-6-O-benzoyl-1,2-O-isopropylidene-
5-0-methanesulfonyl-a-p-glucofuranose (6)

To a stirred soln of 1*? (9.20 mmol, 2.05 g) in pyridine
(9.2 mL)-CH,Cl, (18 mL) at between —30°C and
—20 °C was slowly added a soln of BzCI (1.3 mL) in
CH,Cl, (12mL) during 1h, followed by MsCl
(0.9 mL). The reaction mixture was gradually warmed
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to room temperature, and the mixture was stirred over-
night, washed several times with satd aqg NaHCOj; soln
and evaporated. The residue was chromatographed on
a column of silica gel (4:1 hexane-EtOAc, R;0.2) to give
2.90 g (78%) of 6 as an oil: [oc}f)o —21 (¢ 0.1, CHCly); 'H
NMR (CDCl;, 400 MHz): 6 8.10-8.05 and 7.61-7.42 (m,
5H, ArH), 6.01 (d, 1H, Jy » 3.6 Hz, H-1"), 5.25-5.18 (m,
1H, H-5), 5.12(dd, 1H, Jy  49.5 Hz, J3 4 2.1 Hz, H-3'),
4.89 (dd, 1H, Jg, ¢, 129 Hz, J5 ¢, 2.1 Hz, H-6)), 4.74
(dd, 1H, Jyr 10.1Hz, H-2), 4.52 (dd, 1H, Jyg¢
6.1 Hz, H-6,), 4.42 (dd, 1H, J, 5 8.2 Hz, H-4), 3.06 (s,
3H, SO,Me), 1.49 (s, 3H, CHj), 1.34 (s, 3H, CH;);
"F NMR: § —65.0. Anal. Calcd for C;;H, FOsS: C,
50.49; H, 5.23. Found: C, 50.54; H, 5.37. ESIMS: m/z
405.6 [M+H™"].

1.6. 3-Deoxy-3-fluoro-5,6-anhydro-1,2-O-isopropylidene-
p-L-idofuranose (7)

To a soln of 6 (7.17mmol, 2.90g) in dry CHCI;
(29 mL), cooled to —15°C, was added, with stirring,
an ice-cooled soln of freshly prepared NaOMe meth-
oxide in MeOH (0.14 g of Na in 9 mL MeOH). The
mixture was stirred overnight below 0 °C, extracted with
EtOAc and the extract was washed with brine, then
dried (Na,SO,4) and concentrated. The crude 5,6-an-
hydro compound 7 was sufficiently pure for the next
reaction after chromatography (4:1 hexane-EtOAc, R¢
0.4), which gave 1.04 g (71%) of compound 7 as an oil:
[0 —37 (¢ 0.1, CHCl3); "H NMR (CDCls, 400 MHz):
0 6.05 (d, 1H, Jy» 3.7Hz, H-1"), 497 (dd, 1H, Jy¢
50.1 Hz, Jyy 2.4 Hz, H-3') 4.72 (dd, 1H, Jy ¢ 11.1 Hz,
H-2'), 3.93 (dd, 1H, Jys 6.0 Hz, H-4'), 3.28-3.21 (m,
1H, H-5), 2.90-2.87 and 2.74-2.70 (m, 2H, H-6;7b),
1.47 (s, 3H, CH;), 1.33 (s, 3H, CHs); "F NMR: §
—63.85. Anal. Calcd for CoH3FOy: C, 52.94; H, 6.42.
Found: C, 52.73; H, 6.37. ESIMS: m/z 205.2 [M+H™].

1.7. 3-Deoxy-3-fluoro-5-S-acetyl-6- O-acetyl-1,2-O-iso-
propylidene-5-thio-a-p-glucofuranose (8)

A mixture of epoxide 7 (5.09 mmol, 1.04 g) and thiourea
(5.09 mmol, 0.39 g) in MeOH (26.5 mL) was kept at
room temperature overnight and was then evaporated.
CH,Cl, was then added to the residue, insoluble solid
was removed by filtration through Celite and the
filtrate was evaporated. A mixture of the residue with
potassium acetate (8.20 mmol, 0.80 g) in acetic acid
(1.8 mL)-acetic anhydride (9.1 mL) was refluxed at
140 °C for 19 h. After the mixture had cooled, ice-cold
water was added and the mixture was stirred for 1h
before being extracted with EtOAc and the extract was
evaporated. The residue was chromatographed (4:1
hexane—EtOAc, R;0.35) and 1.13 g (69%) of thioacetate
8 was obtained as colourless leaflets: mp 101-103 °C
(hexane-EtOAc); [a]g) —10 (¢ 0.1, CHCly); IR (Nujol);

v 1685 (SAc), 1730 (OAc) cm™'; 'TH NMR (CDCl,,
400 MHz):  5.98 (d, 1H, Jy » 3.7 Hz, H-1), 4.96 (dd,
IH, Jyp 49.7Hz, Jyy 2.1 Hz, H-3), 4.68 (dd, 1H,
Jyr 10.3Hz, H-2), 446431 (m, 3H, H-4 and
H-6,), 4.15-4.08 (m, 1H, H-5), 2.36 (s, 3H, SAc),
2.06 (s, 3H, OAc), 1.49 (s, 3H, CH3), 1.33 (s, 3H,
CH;). "F NMR: 6 —63.87. Anal. Caled for
C3HgFOgS: C, 48.44; H, 5.94. Found: C, 48.57; H,
5.77. ESIMS: m/z 323.4 [M+H"].

1.8. 3-Deoxy-3-fluoro-5-S-acetyl-6- O-acetyl-5-thio-p-
glucofuranose (9)

Thioacetate 8 (3.50 mmol, 1.13 g) in 90% TFA (87 mL)
was stirred for 30 min at room temperature. The mixture
was extracted with EtOAc and the extract was washed
with satd NaHCO; and brine, then dried (Na,SO,)
and concentrated. Chromatography of the residue (3:7
hexane-EtOAc, R; 0.3) gave 0.65 g (66%) of diol 9 as
white leaflets: mp 83-86 °C (hexane-EtOAc); [oc]lz)o +5
(¢ 0.1, MeOH); IR (Nujol); v 1685 (SAc), 1730 (OAc)
cm~'; "H NMR (CD;0D, 400 MHz): 6 5.45 (d, 0.3H,
Jry 3.9 Hz, H-1(a)), 5.17 (s, 0.7H, H-1'(B)), 4.51-4.01
(m, 6H, H-2', H-3’, H-4, H-5 and H-6;7b), 2.36 (s,
2.1H, SAc(B)), 2.35 (s, 0.9H, SAc(a)), 2.05 (s, 2.1H,
OAc(p)), 2.04 (s, 0.9H, OAc(a)); ’F NMR: 6 —65.0.
Anal. Calcd for C1oH;5FO¢S: C, 42.55; H, 5.36. Found:
C, 42.67; H, 5.47. ESIMS: m/z 283.4 [M+H"].

1.9. 1,2,4,6-Tetra-O-acetyl-3-deoxy-3-fluoro-5-thio-o-n-
glucopyranose (10)

A soln of diol 9 (2.31 mmol, 0.65g) in methanolic
ammonia (51 mL) was stirred for 2 h at room tempera-
ture. The reaction mixture was concentrated under
diminished pressure and the crude was obtained as
colourless oil. Acetylation of the residue with Ac,O-pyr-
idine (1:2, 46 mL) and chromatography of the product
(1:1 hexane-EtOAc, R; 0.4) gave 0.59 g (69%) of tetra-
acetate 10 as a colourless syrup: [oc]g) +230 (¢ 0.1,
CHCI;); '"H NMR (CDCls, 400 MHz): 6 6.15 (d, 1H,
Jyy 32Hz, H-1'), 545 (dd, 1H, Jyy 9.5Hz, Jy5
9.4 Hz, H-4'), 5.34 (dd, 1H, Jyy 10.0 Hz, H-2'), 4.71
(dt, 1H, Jyr 50.6 Hz, H-3'), 4.35 (dd, 1H, Jg.¢1
12.1Hz, Jyg¢, 5.1Hz, H-6)), 4.10 (dd, 1H, Jygy
2.8Hz, H-6;), 3.55-3.49 (m, 1H, H-%), 2.17, 2.13,
2.09, 2.07 (4s, 12H, 40Ac); "°F NMR: § —63.43. Anal.
Calced for Ci4H9FOgS: C, 45.90; H, 5.23. Found: C,
45.77; H, 5.37. ESIMS: m/z 367.6 [M+H"].

1.10. 1-(2,4,6-Tri-O-acetyl-3-deoxy-3-fluoro-5-thio-f-p-
glucopyranosyl)thymine (11)

A mixture of thymine (2.23 mmol, 0.28 g), HMDS
(2.76 mmol, 0.6mL) and saccharine (0.10 mmol,
19 mg) in anhyd MeCN (7.4 mL) was refluxed for
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30 min. To this were added tetraacetylated 3-deoxy-3-
fluoro-5-thio-p-glucopyranose (10) (1.59 mmol, 0.59 g)
and Sn(IV) chloride (2.23 mmol, 0.26 mL). The reaction
mixture was refluxed for 2 h, then cooled, neutralized
with aq sodium bicarbonate and extracted with CH,Cl,
(500 mL). The organic layer was washed with water
(3 x 10 mL) and dried (Na,S0O,), evaporated to dryness,
finally purified with flash chromatography (7:3 hexane—
EtOAc, R;0.4) to give 0.47 g (68%) of compound 11 as a
white crystalline: mp 194-196 °C (hexane-EtOAc); [oc]f)0
+42 (¢ 0.1, CHC3); Amax (CHCI3) 260 nm (¢ 10,100); 'H
NMR (CDCls, 400 MHz): 6 8.51 (brs, 1H, NH), 7.26 (s,
1H, H-6), 5.84 (d, 1H, Jy» 10.7 Hz, H-1'), 5.57 (t, 1H,
Jyy 9.0Hz, H-2'), 541 (dd, 1H, Jyy 9.7Hz, Jy5
10.0 Hz, H-4'), 4.45 (dt, 1H, Jyr 49.3 Hz, H-3'), 4.34
(dd, 1H, Jg, ¢, 12.2Hz, Jy g, 5.6 Hz, H-6), 4.16 (dd,
1H, Jy ¢y 2.8 Hz, H-6,), 3.43-3.35 (m, 1H, H-5), 2.14,
2.10, 2.05 (3s, 9H, 30Ac), 1.95 (s, 3H, 5-CH;); "°F
NMR: 6 —64.3. Anal. Calcd for C;;H,;FN,O4S: C,
47.22; H, 4.89; N, 6.48. Found: C, 47.44; H, 4.67; N,
6.22. ESIMS: m/z 433.5 [M+H™"].
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Antiviral Unsaturated Nucleosides
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Abstract: In the search for effective, selective and nontoxic antiviral agents, a variety of nucleoside analogues have been
synthesized, with different functionalities in the carbohydrate moiety. Unsaturated nucleoside analogues are recognized as
an important class of biologically active compounds and appear to be prominent drugs in the management of several viral
infections, including HSV, HIV, HBV, HCV and HCMYV infections. Currently, unsaturated nucleoside mimetics, such as
stavudine, abacavir and entecavir have been approved for the treatment of viral infections, while elvucitabine and p-L-2'-
F-d4C are in clinical trials. The purpose of this review is to give an update of the recent developments on unsaturated nu-
cleoside and nucleoside analogues, in both cyclic and acyclic forms, which possess promising therapeutic potential,
mainly antiviral. It covers analogues with ring sizes from three to six and provides useful data, in the aim to enhance
chemical reactivity or to study the fixation of the sugar conformation.

Keywords: Unsaturated nucleosides, carbocyclic, exomethylene, acyclic, antiviral.

1. INTRODUCTION

Nucleosides and their analogues are considered over the
past decades as the cornerstone for the development of effec-
tive, selective and nontoxic antiviral agents [1-3]. A variety
of strategies have been devised to design nucleoside ana-
logues, involving several structural modifications of the het-
erocyclic bases and/or modifications on the sugar moiety of
the naturally occurring nucleosides. Today, synthetic nucleo-
side mimetics represent a highly valuable source of antiviral
and antitumor agents, which contribute significantly to the
arsenal of agents for the treatment of viral diseases and can-
cer. Although there is a continuous need for a better under-
standing of the structure activity relationships for different
nucleoside mimetics, some structural features have proved to
be particularly effective for specific antiviral and antitumor
activities [4-7]. It is noteworthy that most of the unsaturated
nucleoside analogues studied thus far have been shown to be
highly effective as antiviral agents. Unsaturated five-
membered nucleoside analogues are recognized as an impo-
rtant class of biologically active compounds and appear to be
prominent drugs in the management of several viral infec-
tions, including herpes simplex virus (HSV), human immu-
nodeficiency virus (HIV), hepatitis B virus (HBV), hepatitis
C virus (HCV) and human cytomegalovirus (HCMV) infec-
tions [8]. Currently, reverse transcriptase inhibitors, 2°,3"-
didehydro-2",3"-dideoxythymidine (d4T, Stavudine), (1S,
4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9yl]-2-cyc-
lopentene-1-methanol (ABC, Abacavir) and 2-amino-9-[4'-
hydroxy-3’-(hydroxymethyl)-2’-methylidene-cyclopentyl]-
3H-purin-6-one (ETV, Entecavir) have been approved for
the treatment of viral infections, while 2°,3"-didehydro-2",3"-
dideoxy-p-L-5-fluorocytidine (B-L-d4FC, Elvucitabine) and
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2’,3’-didehydro-2°,3"-dideoxy-2"-fluoro-f-L-cytidine (5-L-2'-
F-d4C) are in clinical trials (Fig. 1). Given the noteworthy
antiviral potency of 2’,3"-unsaturated nucleoside analogues,
unsaturated 4’-thionucleosides have been recently investi-
gated for antiviral activity [9].

In an attempt to find new antiviral agents, considerable
interest has also been generated in six-membered nucleoside
analogues [10-12]. Unsaturated keto and exoxyclic methyl-
ene pyranonucleosides proved to be promising rotavirus in-
hibitors [13-15], while cyclohexenyl derivatives D- and L-5-
hydroxy-4-hydroxymethyl-2-cyclohexenylguanine exhibited
a worthwhile and selective anti-herpes activity [16].

Lately, the presence of a double bond in acyclic nucleo-
side analogues has been found to be an important and effec-
tive structural feature for antiviral activity [17,18].

The purpose of this review is to give an update of the
recent developments on unsaturated nucleoside and nucleo-
side analogues, in both cyclic and acyclic forms, which pos-
sess promising therapeutic potential, mainly antiviral. It cov-
ers analogues with ring sizes from three to six, emphasizing
on natural bases, and provides useful data concerning struc-
ture-activity, in the aim to enhance chemical reactivity or to
study the fixation of the sugar conformation.

2. PENTOFURANOSE UNSATURATED NUCLEO-
SIDES

Ever since the discovery of 3"-azido-3"-deoxythymidine
(AZT), the first nucleoside drug for the treatment of acquired
immunodeficiency syndrome (AIDS) [19], considerable ef-
forts have been made to develop new nucleoside analogues
with high activity, less toxicity and prone to trigger drug
resistance. Based on these principals, several types of pento-
furanose nucleosides have been synthesized and approved as
antiviral drugs, especially for the treatment of infections
caused by HIV, HBV, HSV and other viruses [20]. 2",3"-

© 2008 Bentham Science Publishers Ltd.
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Fig. (1).
Dideoxy-nucleosides (ddNs) and 27,3’-didehydro-2",3"- % X
dideoxynucleosides (d4Ns) form the most important class of N Y
compounds, active against HIVV. Among the last series, d4T NZ N\ |
[21,22] has been approved by FDA for the treatment of HIV )\\ | > o)\N

infection, while numerous modifications have been made, Y N
either on the heterocyclic bases or the sugar moiety.

2.1. 2,3 -Unsaturated Nucleosides

In search of new therapies against HIV, certain d4Ns
have emerged as effective antiviral agents. In this series of
nucleosides, D-d4T has been approved as a very potent and
selective inhibitor of reverse transcriptase, which requires
anabolic activation to the 5’-triphosphate derivative by cellu-
lar kinases [23,24]. Besides D-d4T, a number of L-d4N-
nucleoside analogues have also been synthesized and evalu-
ated for their anti-HIV and anti-HBV activity. Bolon et al.
have synthesized several 2°,3"-didehydro-2",3"-dideoxy-4-L-
purine nucleosides (Fig. 2) as potential antiviral agents [25].
Among these, L-d4A (1a) exhibited significant anti-HIV
(ECsp 0.38 uM in peripheral blood mononuclear cells
(PBM)) and anti-HBV (1.2 uM in 2.2.15 cells) activity. The
hypoxanthine and guanine analogues, L-d41 (1b) and L-d4G
(1¢) were less potent against HIV and inactive against HBV.
The adenine analogue 1a exhibited a similar toxicity profile
when compared to hypoxanthine and guanine analogue.
2’,3’-Didehydro-2",3"-dideoxy-p-L-5-fluorouracil (L-d4FU,
2a), which was synthesized by Shi et al. [26] demonstrated
both potent antiviral activity (ECso 0.26 M) and cytotoxicity
in various cells. Two cytidine derivatives, L-d4C (2b) and L-
d4FC (2¢) were reported by Lin et al. [27] to exhibit anti-
HIV and anti-HBV potency. L-d4C (2b) was found to be

1aX=NH,, Y=H
1bX=OH,Y=H
1c X =OH, Y=NH,

N
OH OH
(0] (0]

2aX=OH,Y=F
2bX=NH,, Y=H
2¢X=NH, Y=F

2d X=OH, Y =Me

¢ in I'Ak

N

HO
O

4aX=OH,Y=F(f& )
4bX=NH, Y=H
4¢X=NH,, Y=F (&)
4d X=NH,, Y=Br (& o)
4¢X=NH,, Y=1(B&0)

3aX=NH,,Y=H
3bX=O0H,Y=H
3¢X=OH, Y=NH,

Fig. (2).

anti-HIV (ECsy 1.0 uM in CEM cells) and anti-HBV (ECs
0.008 uM in 2.2.15 cells) effective. L-d4FC (2¢) showed
anti-HIV (ECsp 0.09 M in CEM cells) and anti-HBV agent
(ECsq 0.002 M in 2.2.15 cells) activity, which was 4-fold
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and 10-fold more important than that of L-d4C, respectively.
Moreover, both compounds were potent inhibitors of cell
growth at concentrations below 20 M, although L-d4FC did
not exhibit any significant mitochondrial DNA inhibition in
CEM cells at 100 uM. Surprisingly, the corresponding L-
enantiomer of d4T (2d), which was earlier synthesized by
Mansuri et al. [28], proved to be inactive.

The D-d4N-nucleoside analogues presented in Fig. 2
have been synthesized and biologically evaluated for their
anti-HIV activity by Shi et al. [26] and Bolon et al. [25]. The
D-enantiomer of d4A (3a) exhibited anti-HIV activity with
ECs 0.76 uM in PBM cells. Conversely, the 2°,3'-
unsaturated purine derivatives, hypoxanthine (D-d4l, 3b) and
guanine (D-d4G, 3¢) did not show any significant antiviral
activity in PBM cells. f-D-d4C (4b) and its congeners, /-
and a-D-d4FC (4¢), were synthesized by Lin et al. [27]; the
uracil analogues, f- and a-D-d4FU (4a), 5-halogen com-
pounds pB-D-d4BrC (4d) and pg-D-d4IC (4e), were synthe-
sized by Shi et al. [26]. All of these compounds were bio-
logically evaluated for their anti-HIV and anti-HBV activity
and cytotoxicity in various cells. -D-d4C (4b) exhibited
anti-HIV activity with ECso 0.7 uM in MT-2 cells, which
was less than that of f-D-d4FC (4¢) (ECso 0.046 uM). As
expected, the change of the geometry of 4¢ from g to «a
caused loss of activity. In comparison to the potent S-D-
d4FC (4c¢), the 5-substitutions with bromine and iodine, 4d,e,
also resulted in the loss of anti-HIV activity.

NHR

CL

N

HO
o}

SaR=Ac
5b R =i-Pr

(0]

Fig. 3).

NH NH

|
TAO N/go
HO _ HO
j o O—(CHo) o
R=

6an=4
6bn=3
6cn=2

7aR=CH
7TbR=N

NH,
NN

| JY
N (0]

RCOO
0

8a R=Me
8b R=n-Pr
8¢ R=n-Bu

Fig. (4).

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 10:28:13 EEST - 3.145.62.240

Anti-Infective Agents in Medicinal Chemistry, 2008, Vol. 7, No. 4 221

Shi et al. [26] have also synthesized and evaluated
against HIV-1, the N*-acyl, 5a, and N*-isopropyl, 5b, deriva-
tives, which are congeners of g-D-d4FC (Fig. 3). Only de-
rivative 5a exhibited a noteworthy antiviral activity compa-
rable to that of the parent compound -D-d4FC.

NH
| /& 9aR=H
N o 9b R =i-Pr
ICIJ 9c R = Ada
9d R = Neo
RO—P—0
© | 0] 9¢ R=Cy
H E— 9f R=Bn
(0}

| NH
N/go
10a R=Bn

10b R=Et
10¢ R = N*(Et),

Fig. (5).

A series of d4T analogues bearing an acyclic chain be-
tween the sugar and the base moiety 6 (Fig. 4) was reported
by Roy et al. [29]. These compounds were evaluated for
their anti-HIV activity on CEM-SS and MT-4 cell lines and
no specific antiviral activity was detected. Haraguchi et al.
[30] synthesized derivative 7a (Fig. 4), which was found to
be more potent anti-HIV agent than stavudine, less toxic to
CEM cell growth and also less inhibitory to mitochondrial
DNA synthesis. Haraguchi et al. [31] reported the 4’-cyano
analogue 7b, which was evaluated for its ability to inhibit
HIV-1 in MT-2 cells. It was found to be active, but its activ-
ity was almost five times lower than that of stavudine. Shi et
al. [26] have also synthesized and evaluated against HIV-1,
the 5"-0O-acyl derivatives 8 (Fig. 4), which exhibited antiviral
potency comparable to the parent compound S-D-d4FC.

Various phosphate and phosphonate derivatives of d4T,
9, 10 (Fig. 5), have been synthesized and studied for their
cytotoxicity and anti-HIV activity by Pokrovsky et al. [32]
and Cardona et al. [33]; in general all showed activity
against HIV-1. Analogue 9b had the highest SI value, while
9f exhibited significant HIV activity in MT-4 cells (ECso
0.034 M), without any sign of toxicity. The compound re-
tained marked antiviral activity in TK™ (thymidine Kkinase
deficient) mutant CEM cells, in which d4T was poorly ac-
tive.

The d4T derivatives 11, 12 (Fig. 6) were synthesized and
evaluated for their anti-HIV activity in MT-4 cells by Shi-
rokova et al. [34]. Aminocarbonyl analogues 12a,b and 12d
displayed a high anti-HIV effect, while 11b,c were inactive.

Meier et al. [35] synthesized a class of cyclosaligenyl
d4T-monophosphates 13 (cycloSal-d4TMP) (Fig. 7), which
exhibited high biological activity against HIV-1/HIV-2 in
CEM cells; these compounds retained substantial activity in
CEM/TK  cells.

Several phosphoramidate derivatives of d4T, 14 and 15
(Fig. 8) were described by McGuigan et al. [36,37] and



222 Anti-Infective Agents in Medicinal Chemistry, 2008, Vol. 7, No. 4

o
\f‘\NH
N/&O
o OR
11aR=Et,n=0 )J\M/; o
11bR=Et,n=1 -
Rz etn= EtO Il o
¢cR=Cy,n=1 "o
o
\f‘\NH
N/go
o) OEt
12aR=H,n=0 J\M/,',__o
12b R=Me,n=0 RNH ol ©
12¢R=H,n=1 % —
12d R = CH,Bn,n=1
Fig. (6).
0
\fl\NH
X\@(\O N/go
1_0O
P
132 X = NO,
13bX=Cl
13¢ X=H
13d X = Me
Fig. (7).
o
R3\©\ \fJ\NH
. A
0 120
~
o0 o)
R,0 O
Ry
14aR;=Me, R, =Bn,R;=H
14b R, =R, =Me, Ry =H
14cR;= R;=H, R,=Me
14d R, = i-Pr, R, = Me, R; = H
14e R; =R, =Me, R; = Br
14fR, = R, = Me, R; = OMe
14g R, =R, =Me, Ry = F
o)
., X
15a R=Br o N/go
15b R = OMe P s
15cR=H Q PZ]
_ i)
15dR=F HN o
MeO

Fig. (8).

Institutional Repository - Library & Information Centre - University of Thessaly

18/05/2024 10:28:13 EEST - 3.145.62.240

Komiotis et al.

Venkatachalam et al. [38]. Analogues 14a,b were approxi-
mately 2- to 5-fold more potent against HIV-1 than d4T,
with 14a being somewhat more active than 14b, and 14b
(S0324) demonstrating anti-HIV activity in human CEM,
MT-4, and monocyte/macrophage cells, which was superior
to that of d4T [39]. Whilst, d4T retained only very slight
activity in TK" cells, phosphates 14a and 14b retained virtu-
ally full activity, being ca. 300-500 fold more potent than
d4T in these cells. Similarly, while AZT was inherently more
potent than either d4T or d4T phosphate in thymidine kinase-
competent cells, analogue 14a was >1500 times more active
than AZT in the kinase-deficient cell line. Compounds 14¢
and 14d were markedly less active (60-70 and 50-150 fold,
respectively) than 14b against HIV-1 and HIV-2 in CEM and
CEM/TK cells. It is interesting to note, that the weakly ac-
tive anti-HIV analogues 14¢ and 14d exhibited also low ac-
tivity against Moloney murine sarcoma virus (MSV). Fi-
nally, the thiophosphoramidate derivatives of d4T, 15a-d,
showed reduced activity with 1Csy values >900-fold (I11B
virus) as compared to phosphoramidate analogues (14b and
14e-g).

The podophyllotoxin derivatives 16 (Fig. 9) have been
synthesized and evaluated for their anti-HIV-1 activities in
vitro by Chen et al. [40]. Compounds 16b and 16a had an
interesting anti-HIV-1 profile, with ECs, values of 0.17 and
0.29 uM and TI values of 466.9 and 354.5, respectively.

(0]
\f‘\NH
I
HN (0]
0 2 O~
T
- (0]
16a () MeO OMe
16b (B) OH

Fig. (9).

Finally, Balzarini et al. [41] studied the anti-retrovirus
and anti-HBV activity of d4A aryloxyphosphoramidate de-
rivative 17 (Cf 1001) (Fig. 10) in various cell culture models.
Cf 1001 showed markedly superior efficacies than d4A
against HIV-1, HIV-2, simian immunodeficiency virus
(SIV), MSV and HBV replication and was equally efficient
to 3TC (lamivudine) in inhibiting HBV replication in hepa-
tocytes.

NH,
N XN
AL

Fig. (10).
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2.2.2°- or 3 -Substituted-2°,3"-Unsaturated Nucleosides

The strong necessity to discover compounds with in-
creased activity, low toxicity and to provide structure-
activity data has led to the synthesis of d4Ns, with a variety
of substituents at the olefinic moiety. Various groups have
been incorporated at either the 2’- or 3’-positions of d4Ns,
which include halogens, Ns;, CF3, CN, alkyl, alkenyl, al-
kynyl, aryl, thio and seleno moieties [42].

2.2.1. 2~ or 3-Fluoro-2 "3 -Unsaturated Nucleosides

Lee et al. [43] reported the synthesis of 2'-fluoro-2",3"-
unsaturated D-nucleosides 18 (f & a) (Fig. 11). Anti-HIV
activities of these analogues were determined in human PBM
cells acutely infected with HIV-1 and compared to those of
AZT and 2’,3’-dideoxy-5-fluoro-3’-thiacytidine (FTC). It
was found, that only the p-D-2"-fluorinated derivatives (2'-
F-d4N) had significant anti-HIV-1 activities. 2-Amino-6-
chloropurine 18f, adenine 18d, hypoxanthine 18h, guanine
18i, 2,6-diaminopurine 18g and 5-fluorocytosine 18b were
found to exhibit interesting anti-HIV potencies with ECsg
values of 4.3, 0.44, 1.0, 2.6, 3.0 and 0.82 uM, respectively.
The toxicity of the above nucleosides has been assessed in
human PBM, Vero and CEM cells. No significant toxicity
was detected for most of the evaluated compounds.

NH, NH
X 2
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B NS
P ¢
N (0] //k
N N X
HO HO

F

18aX=H (B& )
18bX=F (B& )
18cX=Me (B& )

184X =H (B & 0)
18¢X=F (B& @)

X o}
N N N NH
¢ 7
N N/)\ NH, <N N/)\X
HO HO
o o
F F

18h X =H (B & 0)
18i X =NH, (B & @)

18fX=Cl (B& 0)
18g X = NH, (B& o)

Fig. (11).

Chen et al. [44] and Lee et al. [45] reported the synthesis
of 2’-fluoro-2",3"-unsaturated L-nucleosides 19 (# & a) (Fig.
12). These nucleosides were evaluated for their antiviral ac-
tivities against HIV-1 in PBM cells and HBV in 2.2.15 cells.
Among p-L-series, cytosine 19a, 5-fluorocytosine 19b and
adenine 19f derivatives exhibited moderate to potent anti-
HIV (ECs 0.51, 0.17 and 1.5 uM, respectively) and anti-
HBV (ECs 0.18, 0.22 and 1.70 uM, respectively) antiviral
activities without significant cytotoxicity up to 100 uM in
human PBM, Vero, CEM and Hepatocellular cells (HepG2).
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On the contrary, thymine and uracil derivatives 19¢,d
showed no activity having ECsy values higher than 100 M
[45]. Furthermore, it was found that in the g-D-series, sev-
eral purine derivatives, such as adenine 18d (ECsg 0.44 uM)
and hypoxanthine 18h (ECso 1.0 xM), showed significant
antiviral activity, whereas in the g-L-series the pyrimidine
derivatives, cytosine 19a (ECsp 0.51 uM) and 5-
fluorocytosine 19b (ECsq 0.17 M) were the most potent. In
the case of 5-fluorocytosine derivative 19b, however, the S-
L-enantiomer exhibited higher antiviral potency than its syn-
thesized S-D-counterpart 18b (0.17 vs 0.82 xM) [43].
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O)\ N O)\ N
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0 (0]
F F
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19fX=H (B& 0)
19¢X=F (B& o)

19h X=CL Y=NH,(B& o)
19iX=0H,Y=H (8& 0)
19§ X =OH, Y = NH, (B & 0)

Fig. (12).

Zhou et al. synthesized the p-D-3'-fluoro-2",3'-
unsaturated D-nucleosides 20 (Fig. 13) [46]. Their anti-HIV-
1 activity was evaluated in PBM cells, and the highest was
found in the cytidine analogue 20a (ECsq 2.3 ©M). The ade-
nine analogue 20e (ECsy 6.55 uM), 5-fluorocytosine 20b
(ECs0 9.29 uM) and the hypoxanthine derivative 20f (ECsq
12.8 uM) displayed moderate antiviral activity without sig-
nificant cytotoxicity.

Gumina et al. [47] and Chong et al. [48], have reported
the  synthesis of L-2,3’-didehydro-2°,3"-dideoxy-3’-
fluoronucleosides 21 (# & a) (Fig. 13). In these L-series, -
3’-fluoro-2",3"-didehydro-2",3"-dideoxycytidine 21a and 5-
fluorocytidine 21b showed high anti-HIV-1 activity (ECs
0.089 and 0.018 uM, respectively) in PBM cells, without any
significant cytotoxicity. However, analogues 21a and 21b
showed significantly decreased antiviral potency against the
clinically important lamivudine-resistant variants (HIV-
1misav). The p-guanosine analogue 21g showed only mar-
ginal anti-HIV activity with some cytotoxicity (ECso 38.5
uM, and 1Csy 17.4, 58.4, 36.5 uM, in PBM, CEM and Vero
cells, respectively) [48]. Moreover, the D-cytosine and 5-
fluoro-D-cytosine derivatives 20a and 20b were 100- to 500-
fold less potent than their -L-isomers 21a and 21b [46].
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Fig. (13).

The 3’-fluoro-4’-ethynyl-2",3"-unsaturated D-, 22, and L-
nucleosides 23 (Fig. 14) were described by Chen et al. [49].
They tested these analogues for their antiviral properties
against HIV in PBM cells in vitro and found that only the D-
adenine derivative 22e showed moderate anti-HIV activity
(ECsg 25.1 uM) without any significant cytotoxicity.

2.2.2. C-Trifluoromethyl-, Chloro-, Bromo-, lodo-2",3"-
Unsaturated Nucleosides

The synthesis of 3’-C-trifluoromethyl-2",3"-unsaturated
D-nucleosides 24 (Fig. 15) was reported by Lavaire et al.
[50] and Jeannot et al. [51]. When evaluated for their antivi-
ral activity in cell culture experiments, the 2°,3"-dideoxy-
2’,3’-didehydro-3'-C-CFs-cytidine 24a exhibited moderate
HBYV activity (ECso 5 uM) [51].

Mikhailopulo et al. [52], Onuma et al. [53], Haraguchi et
al. [54], Kumamoto et al. [55] and Hassan et al. [56] have
reported the synthesis of 2’-chloro- 25 (Fig. 16), 2'- or 3'-
bromo- 26, 27 (Fig. 17), 3’-iodo-2’,3’-unsaturated D-
nucleosides 28 (Fig. 18) and the allylic iodides 29 (Fig. 18),
without quoting any biological evaluation.

2.2.3. 2~ or 3-C-Cyano- or Azido- 2",3"-Unsaturated Nu-
cleosides

A series of 3’-C-cyano-2,3’-unsaturated D-nucleosides
30 (Fig. 19) was synthesized by Faul et al. [57], whereas Zhu
et al. [58] described the synthesis of 3’-C-cyano-2,3’-
unsaturated L-nucleosides 31 (Fig. 19). Compounds 31a-f
were evaluated against HIV-1 in human PBM cells in vitro,
and only 31b (ECsy 38.0 uM), 31c (ECso 21.7 uM), 31d
(ECsq 67.4 uM) and 31f (ECs 28.0 uM) showed modest anti-
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23¢ R=H, X =NH,
23fR =Bz, X = NHi-Bu (& @)

Fig. (14).
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anti-HIV activity with significant cytotoxicity. 2°,3’-
Unsaturated pyrimidine D-nucleosides, bearing an azido-
methyl group at the 2’- or 3’-position, 35 and 36 (Fig. 20),
were synthesized by Czernecki and Ezzitouni [61,62], and
Hassan et al. [56]. Compounds 36a and 36b did not show
substantial anti-HIV activity.

X X
Y
| SN N)E/
N/go oéI\N
Tro OH
0 0
NC cN
30aX=NH, 31aX=NH, Y=H
30b X = OH 31bX=OH, Y = Me
31¢X=OH,Y=H
X
X
SN

27b R=TBDPS, X=H 27d R=TBDPS
Fig. (17).
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Fig. (18).

HIV activity. Azuma et al. [59] reported the synthesis of 2'-
C-cyano-2',3’-unsaturated D-nucleosides 32 (Fig. 19), which
were evaluated for in vitro cell growth inhibitory activity
against murine leukemia L1210 and human oral epidermoid
carcinoma KB cells. Compounds 32a and 32b were some-
what cytotoxic to both cell lines and the thymine derivative
32b was more potent (ICso 12.4 and 30.4, for each cell line)
than the cytosine counterpart 32a.

Mikhailopulo et al. [52] also reported the synthesis of the
2’-azido- 33 (Fig. 20), while the p-D-3"-azido-2",3"-unsatu-
rated nucleosides 34 (Fig. 20) were described by Gadthula et
al. [60]. Compounds 34a (ECs, 44.9 uM), 34b (ECs, 31.0
uM) and 34d (ECso 46.5 uM) exhibited moderate anti-HIV
activity with significant cytotoxicity in PBM, CEM and Vero
cells. Adenine analogue 34c¢ (ECso >100 M) exhibited weak
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2.2.4. 2"~ or 3-C-Branched-2",3-Unsaturated Nucleosides

Onuma et al. [53], Haraguchi et al. [54], Kumamoto et
al. [55] and Matsuda et al. [63] reported the synthesis of
various 2'- or 3’-C-branched-2’,3"-unsaturated D-nucleo-
sides, 37a and 37b (Fig. 21). Chiacchio et al. [64] applied an
analogous strategy to synthesize the 2'-C-methyl analogue of
d4T. Inhibition of the cytopathogenicity of HIV-1 (MT-4
cells) by nucleosides 37a and 37b was tested and none of
them showed any significant inhibitory effect. Schlawe et al.
[65] reported the synthesis of 2'-C-vinyl and 3’-C-vinyl-
2’,3’-unsaturated iron-containing nucleoside analogues 38
(Fig. 21). Although, tests against HIV showed no significant
activity, some of the nucleoside analogues exhibited cyto-
toxic activities against tumor cells.

Finally, Ewing et al. [66-68] and Egron et al. [69] de-
scribed the synthesis of 2°,3"-dibranched-2",3"-unsaturated
nucleosides 39 and 40 (Fig. 21), without reporting any bio-
logical data.
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39b X =OH, Y = Me
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40aX=NH,,Y=H
40b X =OH, Y = Me

Fig. 21).
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2.2.5. Stannyl-, Thio- and Seleno-2",3"-Unsaturated Nu-
cleosides

Onuma et al. [53], Kumamoto et al. [55], and Wu and
Chattopadhyaya [70] described the synthesis of the 3'-C-
stannyl- 41a, 42a, 3’-C-phenylthio- 42b and 3’-C-seleno-
41b, 2’,3’-unsaturated D-nucleosides (Fig. 22). Biological
evaluation has not been mentioned.

o]

X NH,
| NH N Sy
N/go < ] _
N7 ON
HO HO
O (0]
R R
41a R = Bu3Sn, X = Me 42a R = Bu;Sn
41b R = SeO,Ph, X =H 42b R =PhS

Fig. 22).

2.3.1°,2°- and 3°,4"-Unsaturated Nucleosides

Since the first report in 1974 by Robins et al. on the
preparation of 1",2"-unsaturated uridine 43 (Fig. 23), chemis-
try regarding 1°,2"-unsaturated nucleosides had been unex-
ploited until recently. However, Kumamoto et al. [71] re-
ported the synthesis of an unknown series of nucleoside ana-
logues 44 (Fig. 23), by introducing substituents at the 2'-
position of 43. The biological evaluation of 44 has not been
reported.

44aR=1

44b R = Br
44cR=Cl
44d R=Ph
44e R=Bn
44f R = Me

43 R = TBDMS 44gR=All

Fig. (23).

Analogues of 3’,4’-unsaturated thymidine, 45, and ben-
zoyladenine, 47 (Fig. 24), were synthesized by Meggers et
al. [72] and Giese et al. [73], but no biological data has been
reported. Finally, the unusual 4’-(1,1-difluoroethyl)-3",4"-
unsaturated cytosine nucleoside analogue 46 (Fig. 24) was
synthesized by Robins and Nowak [74]; biological studies
are currently underway.

2.4. Exocyclic Methylene Nucleosides

Modified nucleosides containing an exocyclic methylene
or fluoromethylene group in position 2” or 3" exhibited po-
tent antiviral activities. The satisfactory antiviral properties
were attributed to their ability to irreversibly inactivate ribo-
nucleotide reductase [75,76].
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Based on the enhanced chemical reactivity or fixation of
the sugar conformation, Matsuda et al. [77] managed to syn-
thesize 2’-deoxy-2’-methylidenecytidine (DMDC) (48a),
which proved to be one of the most important 2’-deoxy-
cytidine analogues with a broad spectrum of antitumor activ-

ity (Fig. 25).

X X
Y
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N/go N/&o
HO HO
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482 R=OH,X=NH,, Y=H 493 X = OH
48b R=NH2,X=NH2,Y=H 49bX=NHZ

48¢ R=NH,, X=OH,Y=H
48d R = NH,, X = OH, Y = Me

Fig. (25).

Hassan et al. [56] and Pontikis et al. [78] enriched the
field of exocyclic methylene nucleosides by preparing a se-
ries of 3’-amino-2°,3’-dideoxy-2"-methylidene pyrimidine
derivatives, 48b-d, and 3’-deoxy-2’-methylene analogues of
DMDC 49a,b (Fig. 25). Both series have been reported as
devoid of antitumor activity.

Robins et al. [79] reported the preparation and the antivi-
ral activity of 2’-deoxy-2’-methyleneguanosine (MdGuo)
(50c), 2-amino-6-substituted-9-[2"-deoxy-2"-methylene-S-D-
erythro-pentofuranosyl]purines, 2’-deoxy-2’-methylenetub-
ercidine (51) (Fig. 26) and 2-amino-6-substituted-9-[3’-
deoxy-3’-methylene-p-D-erythro-pentofuranosyl]purines
(52, Fig. 27). All of these compounds were evaluated for
inhibition of replication of HSV-1 and HSV-2, vaccinia virus
(VV) and vesicular stomatitis virus (VSV) in primary rabbit
kidney (PRK) cells. The adenosine analogue 50h inhibited
VV replication at 20 ug/mL and MdGuo (50¢) was inhibitory
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to HSV-1, HSV-2 and VV replication in PRK cells. Com-
pounds 50b and 50¢ were inhibitory against HSV-1 at 20 and
70 ng/mL, HSV-2 at 150 and >200 xg/mL, and against VV
at 7 and 20 pg/mL, respectively. The deaminase-resistant 2’-
deoxy-2"-methylenetubercidine (51) did not exhibit any bio-
logical action. Likewise, compounds 52b,c and 52h were no
inhibitory to virus replication at 200 or 400 xg/mL.
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N NN N N
HO HO
o o
OH OH
50a X =NH,, Y=CI 51

50b X =NH,, Y =NH,
50c X =NH,, Y = OH
50d X =NH,, Y = NMe,
50e X = NH,, Y = OMe
50f X = NH,, Y =SH
50g X = NH,, Y = SMe
50h X =H, Y = NH,

50i X=H,Y = OH

Fig. (26).
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52e X =NH,, Y = OMe
52fX =NH,, Y = SH
52g X = NH,, Y = SMe
52h X=H,Y = NH,
52iX=H,Y=OH

Fig. 27).

Riehokainen et al. [80] have described the synthesis of
3’-C-methylene- (53a) and 2’-methyl-3’-C-methylene-3’-
deoxythymidine (53b) (Fig. 27), without reporting any bio-
logical data.

Jeong and Yoo [75] reported the synthesis and antiviral
activity of (2R,4R)- 54,55 and (2S,4S)-iso dideoxynucleo-
sides 56,57 with an exocyclic methylene group (Fig. 28). All
synthesized (2R,4R)- and (2S,4S)-nucleosides were tested
against several viruses, such as HIV-1, HSV-1, HSV-2,
HCMV and HBV. None of the nucleosides was found to be
active against HIV-1, HSV-1 and HSV-2 up to 100 pxg/mL,
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but many exhibited weak to potent antiviral potency against
HCMV and HBV. D-adenine analogue 55a appeared to be
the most potent anti-HBV agent among the compounds
tested, although it was less potent than lamivudine. D-uracil
derivative 54a was the most potent compound against
HCMV among those tested, and D-adenine analogue 55a
was found to be moderately active against the same virus.
The hypoxanthine derivative 55b was the only one showing
very weak anti-HSV-1 activity. It is interesting to note that
(2R,4R)-isomers exhibited antiviral potency, while the corre-
sponding (2S,4S)-isomers were found to be totally inactive

against all the viruses tested [81].

LA,

54a X = OH
54b X = NH,

0
—

562 X = OH
56b X = NH,

Fig. (28).

The synthesis of the ribonucleotide reductase inhibitor,
2'-fluoromethylene-2"-deoxycytidine (MDL 101,731) (58,
Fig. 29) has been described and examined by Bridges et al.
[82] for antiviral activity against HSV-1 and HSV-2 in vitro
and in combination with acyclovir in the murine zosteriform
model of HSV-1 infection. In the zosteriform model, topical
combination therapy of MDL 101,731 with acyclovir was
more effective than acyclovir alone and even appeared to

promote lesion resolution.

HO

OH

m
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Fig. (29).
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3. HEXOPYRANOSE UNSATURATED NUCLEOSI-
DES

The research on antiviral nucleosides with a six-
membered carbohydrate moiety is relatively poor compared
to that on biologically active nucleosides with modified five-
membered ring structures. This is due to the fact that six-
membered rings are conformationally less flexible than their
five-membered congeners and conformational flexibility of a
nucleoside is very important for the metabolic activation and
for the interaction with the target enzyme(s). However, new
series of biologically active unsaturated nucleosides with a
six-membered moiety have been lately discovered.

Manta et al. [13,14], Leclercq et al. [83], Khan et al.
[84], Ollapally et al. [85] and Egron et al. [86-88] have re-
ported the synthesis of the unsaturated fluoro-
ketonucleosides 59-63 (Fig. 30,31). These molecules were
evaluated for their antiviral activity, and 59a,b and 60
showed rather modest, but direct activity against rotavirus.
Compounds 62a,b were able to inhibit rotavirus infectivity at
the same 1Cs value (20 xg/mL), while 62b was also able to
inhibit VSV infectivity at 7 xg/mL. Additionally, earlier syn-
thesized unsaturated ketopyranosyl derivatives 64-68 (Fig.
32,33) showed significant in vitro and in vivo inhibitory ac-
tivity against various types of cancer cells [89,90].
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Fig. 31).
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Lately, Lee et al. [91] reported a series of unsaturated
fluorinated pyranosyl nucleosides in D- 69 and L- 70 con-
figurations (Fig. 34), which were evaluated against HIV-1 in
human PBM cells, but no significant antiviral activity was
detected.

X X
Y\fQ N N )E/Y
N /&O O)\ N
OH
F F
69a X=NH,,Y=H (& a) 70a
69b X=0OH,Y=H(B& o 70b
69¢ X=0H,Y=Me (f& a) 70¢

Fig. (34).

Luyten et al. [92] synthesized a series of 3",4’-dideoxy-
1’,5"-anhydrohexitol nucleosides 71,72 (Fig. 35). Only 71b
and 72a showed low but significant activity against HIV-1
[93]. Hex-2-enopyranosyl and hex-3-enopyranosyl nucleo-
side analogues, 73-75 (Fig. 36), which were synthesized by
Hansen et al. [94] and by Herdewijn et al. [95,96], were de-
void of antiviral activity and cytotoxicity against HSV-1 or
HIV-1.
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Pérez-Pérez et al. [97,98] reported the synthesis of a pen-
topyranosyl analogue of d4T monophosphate (compound
76), as well as the isonucleoside of guanine 77 and its enan-
tiomer 78 (Fig. 37). Analogue 76 showed no activity against
HIV-1 or HIV-2 in CEM cells at concentrations up to 100
1g/mL and no toxicity was observed to the cell monolayers.
Derivatives 77 and 78 were found to be inactive in cell cul-
ture against all herpes- and retroviruses assays tested (HSV-
1, HSV-2, VZV, CMV, HIV-1, HIV-2).
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Fig. (37).
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Agelis et al. [15] reported the synthesis of a new series of
exomethylene and unsaturated exomethylene pyranonucleo-
sides, 79 and 80 (Fig. 38). Compounds 79 and 80a showed
antiviral activity against rotavirus on MA 104 cells at 7.03
and 4.06 uM following virus attachment, while 79 exhibited
a significant protection against rotavirus on Caco-2 cells and
MA 104 cells at 2.46 uM, before virus attachment.

o) o}
\fl\NH \fl\NH
. A - A
HO Lo o
NS
79 80aR="Tr
80bR=H

Fig. (38).

4. THIO UNSATURATED NUCLEOSIDES

As  2',3’-didehydro-2",3"-dideoxy-2"-fluoronucleosides
have exhibited interesting antiviral effects against HIV-1, as
well as HBV [42-44], it was of interest to report on the syn-
thesis and biological activity of the isosterically substituted
4’-thionucleosides [99,100]. Thus, Chong et al. [101] re-
ported the synthesis of f-D-2°,3’-didehydro-2,3"-dideoxy-
2’-fluoro-4’-thionucleosides 81, 82 (Fig. 39). The antiviral
activity of the synthesized compounds was evaluated against
HIV-1 in PBM cells. Among the tested nucleosides, two
pyrimidine nucleosides, cytidine 81a (ECs, 1.3 #M) and 5-
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fluorocytidine 81b (ECsq 11.6 uM), and all purine nucleo-
sides, adenosine 82a (ECsy 8.1 M), inosine 82b (ECs, 43.6
uM), guanosine 82¢ (ECs, 80.5 ¢M) and 2-fluoroadenosine
82d (ECsp 1.2 M), showed moderate to potent antiviral ac-
tivities. It is noteworthy that 2-fluoroadenosine analogue 82d
showed antiviral potency as well as high cytotoxicity (I1Csg
1.5,1.1 and 7.6 M in PBM, CEM and Vero cells, respec-
tively), whereas no other compound showed cytotoxicity up
to 100 uM. The cytosine 81a and 5-fluorocytidine analogues
81b were also evaluated against the lamivudine-resistant
mutant strain (HIV-1pg4v) in human PBM cells in vitro.
Compared with the 4’-oxygen congeners, such as p-D-2’-
Fd4FC, the p-D-2°-F-4’-Sd4C (81a) showed significantly
reduced anti-HIV activity against HIV-1y1g4v.

The p-L-2’,3"-didehydro-2’,3"-dideoxy-2"-fluoro-4’-thio-
nucleosides 83, 84 (f-L-2'-F-4'-Sd4Ns, Fig. 39) have been
synthesized by Choo, et al. [9] and evaluated for their anti-
HIV-1 potency in human PBM cells and cytotoxicity in
CEM and Vero cells. Two pyrimidine nucleosides, cytidine
83a (ECsy 0.12 M) and 5-fluorocytidine 83b (ECsq 0.15
#M), showed the most interesting anti-HIV-1 activity. The
purine nucleosides, adenosine 84a (ECsy 1.7 M), inosine
84b (ECsy 15.5 M), guanosine 84c¢ (ECsy 43.5 uM) and 2-
fluoroadenosine 84d (ECso 11.5 ¢M), showed moderate anti-
viral activity, whereas significant cytotoxicity was observed
for 2-fluoroadenosine 84d (ICsp 13.0, 10.4 and 66.1 M in
PBM, CEM and Vero cells, respectively). However, all of
the other synthesized nucleosides showed no significant cy-
totoxicity. The antiviral activity of the cytosine analogue 83a
was also evaluated against the lamivudine-resistant mutant
strain (HIV-1y184v) in human PBM cells in vitro, but proved
to be significantly cross-resistant.

Various D- and L-2",3"-unsaturated 3"-fluoro-4'- thionuc-
leosides 85-88 (Fig. 40) were prepared by Zhu et al. [102],
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and their antiviral profile was evaluated against HIV-1 in
human PBM cells in vitro. Among the tested nucleosides, L-
cytosine 87¢ (ECsq 0.13 uM), L-5-fluorocytosine 87d (ECs
0.03 M), L-adenine 88a (ECsy 14.9 M) and L-guanine 88c¢
(ECsq 43.9 uM) showed moderate to potent antiviral activity.
Only the L-5-fluorocytosine derivative 87d showed marginal
cytotoxicity (ICso 88.1 uM) in Vero cells, whereas no other
compound showed any significant cytotoxicity up to 100
#M. However, the synthesized D-2,3"-unsaturated 3’-fluoro-
4’-thionucleosides did not show any significant antiviral
activity against HIV-1. Only D-guanosine analogue 86c¢ had
a marginal anti-HIV potency (ECs 23.4 uM). To assess the
anti-HIV activity, the most potent derivatives, cytosine 87¢
and 5-fluorocytosine 87d were evaluated against the lami-
vudine-resistant mutant strain (HIV-1yig4v) in human PBM
cells in vitro. The results indicated that both of these deriva-
tives were not active against 3TC-resistant mutant (M184V).

Gunaga et al. [103] reported the stereoselective synthesis
of the novel thioiso dideoxynucleosides 89 and 90 (Fig. 41)
with an exocyclic methylene, as potential antiviral agents.
All of the synthesized final nucleosides were tested against
several viruses, such as HIV-1, HBV, HCV and HCMV.
Only the 6-chloropurine derivative 90d exhibited very weak
anti-HCV activity.
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90dX=CLY=H

Fig. (41).

5. CARBOCYCLIC UNSATURATED NUCLEOSIDES

Several unsaturated nucleoside analogues synthesized
during the past decade became an interesting class of bio-
logically active compounds. Among the new structures,
those containing a carbocycle showed to be particularly
promising [104-106]. The advantage of these analogues, in
which the sugar moiety was replaced by a carbocycle, is their
better stability toward the phosphorylase enzymes, which
cleave the glycosidic linkage. Many structures were pro-
posed including cyclopropane [107,108], cyclobutane [109],
cyclopentane [110] and even cyclohexane [111]. Among
these, abacavir [112] and entecavir [76] have shown antiviral
activities against HCMV, HSV, HBV and HIV.

5.1. Cyclopropyl Nucleosides

In recent years, there have been developed a series of
analogues of nucleosides where the ribofuranose moiety is
replaced by a methylenecyclopropane unit. Methylenecyclo-
propane analogues are a new class of antiviral agents, and
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their antiviral activity is primarily associated with the purine
Z-isomers. However, in some cases E-isomers are also effec-
tive.

Qiu et al. [113] have described the synthesis and the bio-
logical action of Z- and E- nucleoside analogues 91 (Fig. 42).
The efficacy of analogues 91a-¢, of both geometries, as anti-
viral agents, was tested in cultures infected with HCMV and
murine cytomegalovirus (MCMV), HSV-1 and HSV-2,
EBV, VzZV, HHV-6 and HBV. Analogues with the Z-
structure were very effective inhibitors in a variety of her-
petic viruses, whereas the respective E-isomers were much
less potent or even inactive. Thus, synadenol, which is the Z-
isomer of analogue 91a, synguanol, the Z-isomer of analogue
91b, and the Z-isomer of 2-amino-6-chloro analogue 91¢
were the most effective against HCMV (ICs 1.0-2.1, 0.04-
2.1 and 0.8-5.6 uM), MCMV (ICs 2.1, 0.3 and 0.3 xM) and
Epstein-Barr virus (EBV) in H-1 (1Cso 0.2, 0.3 and 0.7 uM)
and Daudi cells (1Csg 3.2, 5.6 and 1.2 xM). Activity against
HSV-1 and -2 was of particular interest. Although, synade-
nol was found to be effective against HSV-2 and exhibited
ICso <0.14 uM against HSV-1, synguanol lacked activity
against HSV-1 and -2. Synadenol was also effective against
the varicella-zoster virus (VZV) (ICsy 2.5 uM); synguanol
exhibited only a moderate effect (1Cso 61.3 uM). Last, but
not least, the efficacy of synadenol and synguanol against
human herpes virus 6 (HHV-6) (ICso 14.0 and 42.5 uM, re-
spectively) roughly corresponded to that of the drug foscar-
net (ICso 31.0 «M). In the area of nonherpetic viruses, syna-
denol was the most effective agent against HBV in 2.2.15
cell culture (ICsq 2.0 M), whereas synguanol was much less
active (1Cso 10.0 uM). The ICs, values of 2-amino-6-chloro
Z-analogue 91c¢ and E-isomers of 91a-c¢ were found to be
higher than 10.0 xM. The efficacy of all of these compounds
against HIV-1 in CEM-SS cells was of significantly lower
magnitude compared to most herpes viruses. Thus, the
antiretroviral effect of the Z-isomers of adenine, 91a and
guanine analogue 91b was only observed at lower virus titer
(ICs0 0.8-1.1 uM). At higher concentrations of HIV-1, some
effect (1Cso 20.0 «M) was noticed only for synadenol. All E-
isomers were devoid of significant antiviral activity. Adenine
analogue 91a was the sole exception; it was found to be ac-
tive against EBV in H-1 cell culture, while the guanine ana-
logue 91b had only a moderate effect against EBV in Daudi
cells.
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Fig. (42).
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Qiu et al. [114] described the synthesis and the biological
evaluation of Z- and E-nucleoside analogues 91d,e and 92a,b
(Fig. 42). The methylenecyclopropane analogues were tested
for their antiviral potency in vitro against HCMV and
MCMV, EBV, VZV, HBV, HSV-1, HSV-2, HHV-6 and
HIV-1. The Z-2-amino-6-cyclopropylaminopurine analogue
91e was the most effective compound against HCMV (ECsq
or ECy 0.4-2.0 uM), followed by syncytol, the Z-cytosine
analogue 92a, and the Z-2,6-diaminopurine analogue 91d
(ECsg Or ECy 3.4-29.0 and 11.0-24.0 M, respectively). The
latter compound was also a strong inhibitor of MCMV (ECsq
0.6 uM). Syncytol was the most potent against EBV (ECs
<0.41 in Daudi cells and 2.5 M in H-1 cells) followed by
the Z-2,6-diaminopurine analogue 91d (ECsp 1.5 in Daudi
cells and 6.9 uM in H-1 cells) and the Z-2-amino-6-
cyclopropylaminopurine derivative 91e (ECsp 11.8 uM).
Syncytol was also the most effective molecule against VZV
(ECsp 3.6 uM). Activity against HSV-1, HSV-2 and HHV-6
was generally lower; synthymol, the Z-thymine analogue
92b, showed an ECsy of 2.0 uM against HSV-1 and 1.3 uM
against EBV in Daudi cells, but was inactive in other assays.
Z-2-amino-6-cyclopropylaminopurine 91e and Z-2,6-dia-
minopurine 91d were effective against HBV (ECs, 2.0 and
10.0 uM, respectively), whereas none of the analogues inhib-
ited HIV-1. Syncytol and the corresponding E-isomer were
equipotent against EBV in Daudi cells. The E-isomers of
91d and 92b were devoid of any antiviral activity. The Z-
and E-2-fluoro- and 2-chloropurine methylenecyclopropanes,
91f and 91g (Fig. 42) were synthesized by Qin et al. [115],
and their antiviral activity was evaluated against several vi-
ruses. The fluoro analogues were active against HCMV, but
were cytotoxic at approximately the same concentrations.
The chloro derivatives were non-cytotoxic and effective
against EBV in Daudi cells (ECsy <0.08 zM).

Qiu et al. [114] and Chen et al. [116] synthesized a series
of Z-2-aminopurine methylenecyclopropanes, 93-96 (Fig.
43) and investigated their antiviral activity. Subsequent stud-
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<N N/)\ NH, N N/)\ NH,

93aX=OH 94a X = Al
93b X = OMe 94b X = Prg
93¢ X = CpNH 233 ’)‘( = IC;PC“
- = n
93d X__ NH, 94e X = n-Hex
9eXx=0l 94f X = OHEt
0—X S—X

95a X = All 96a X=H
95b X = CpCH 96b X = n-Bu
95¢ X =n-Bu 96¢c X = Am
95d X =Am

Fig. (43).
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ies have shown that a potent inhibition of replication of
CMV is associated with 2-aminopurine analogues 93a-c.
Investigations on analogues 93a and 93¢ in a murine model
of CMV infection indicated that both compounds were effec-
tive, with cyclopropylamino analogue 93¢ being more po-
tent. The N°-alky! derivatives 94a,b, O®-analogues 95a-d and
S°-compounds 96b,c were highly effective in all CMV as-
says and exhibited the lowest cytotoxicity in proliferating
human firosken fibroblast (HFF) cells; they also appeared to
be good candidates for in vivo studies. The activity of the
analogues against HSV-1 or HSV-2 was restricted to BSC-1
and Vero cultures. Compounds 94b,c, 95a and 95¢ were
effective against EBV in one of two assays (Daudi or H-1
cells). Analogues 95a and 96¢ were the most active anti-
VZV agents, whereas compounds 95¢,d and 96b inhibited
the replication of HBV in a micromolar concentration range.

The synthesis and biological activity of racemic 2-
aminopurine methylenecyclopropane analogues of nucleo-
sides 97 and 98 (Fig. 44) has been described by Wang et al.
[117]. Racemic analogues 97 and 98 were inactive against
HCMV, HSV-1, HSV-2, EBV and VZV. Enantiomer (S)-
(+)-97 inhibited replication of HSV-1 in BSC-1 cells (ECso
35.0 uM), and was non-toxic in KB cells (CCso >100 u«M).
Compound (S)-(+)-97 was also moderately effective against
VZV in HFF culture with ECso/CCso (1M) 60/>460.

AW
N N/)\NHZ

o

97

Fig. (44).

Phenylmethylphosphoro-L-alaninate derivatives of anti-
viral Z- methylenecyclopropane nucleoside analogues 99 and
100 (Fig. 45), and their inactive E-isomers were synthesized
by Qiu et al. [118,119] and evaluated for their antiviral activ-
ity against HCMV, HSV-1, HSV-2, HHV-6, EBV, VZV,
HIV-1 and HBV. The adenine Z-analogue 99a was a potent
inhibitor of all these viruses, but displayed cellular toxicity.
The guanine Z-analogue 99b was active against HCMV,
HBV, EBV and VZV and was not cytotoxic. The 2,6-
diaminopurine analogue 99¢ was the most active compound
against HIV-1 and HBV, but somewhat less against HHV-6,
HCMV, EBV and VZV in a non-cytotoxic concentration
range. The 2-amino-6-cyclopropylamino (99d) and 2-amino-
6-methoxypurine (99e¢) analogues were also more active than
the parent derivatives against several viruses, but with a less
favorable cytotoxicity profile. In the E-series of analogues,
adenine derivative was active against HIV-1, HBV and EBV,
and was non-toxic. The guanine analogue exhibited a signifi-
cant effect only against HBV. With the exception of a single
EBV assay, the 2,6-diaminopurine E-analogue was inactive.
The 2-amino-6-methoxypurine Z-methylenecyclopropane



Antiviral Unsaturated Nucleosides

nucleoside analogue was an effective inhibitor of HCMV,
MCMV and EBV. The 2,6-diaminopurine Z-analogue
seemed to be the best candidate for further development.
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Fig. (45).

The Z- and E-thymine and cytosine derivatives 100a of
methylenecyclopropane nucleoside analogues were synthe-
sized by Ambrose et al. [120] and evaluated for their antivi-
ral potency against HCMV, HSV-1 and HSV-2, VZV, EBV,
HIV-1 and HBV; their activity was compared to that of the
parent compounds. Thus, conversely to the E-isomer, which
was devoid of anti-HCMV potency, the Z-cytosine analogue
of 100b was effective in this assay. This isomer was also
potent against EBV, while the E-isomer was moderately ac-
tive. All of the tested analogues were ineffective against
HSV-1, HSV-2, HIV-1 and HBV. Both Z-isomers of 100a
and 100b were significantly less active against VZV than the
parent compounds.

Guan et al. [121] reported the synthesis of Z- and E-
isomers of phosphonates of methylenecyclopropane nucleo-
side analogues 101 (Fig. 46). All phosphonates were evalu-
ated against several viruses and found to be inactive against
herpes viruses (HSV-1, HSV-2, HCMV, VZV and EBV), as
well as HBV and HIV-1. The Z-isomer of guanine phospho-
nate 101d, which inhibited VZV in HFF culture (ECs,/CCsq
(uM) 2.3/>317) was the only exception.
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Yan et al. [122] synthesized the methylenecyclopropane
analogues of nucleoside phosphonates 102 (Fig. 46) and
evaluated them against HSV-1, HSV-2, HCMV, EBV, V2V,
HIV-1 and HBV. Z- and E-isomers of guanine analogue
102b were potent inhibitors of replication of EBV in Daudi
cells (ECso/CCsp (uM) 1.1 and <0.03/>300), respectively. No
activity was recorded against other viruses.

The synthesis and biology of the second generation of
methylenecyclopropane nucleoside analogues, the 2,2-bis-
hydroxymethyl-cyclopropane derivatives 103 and 104 (Fig.
47), was reported by Zhou et al. [123]. The guanine Z-isomer
of 103b, albeit being non-cytotoxic, was the most effective
compound against HCMV and MCMV (ECsg, of 0.27-0.49
uM). The Z-6-methoxy analogue of 103e was also active
(ECsp 2.0-3.5 uM), whereas the adenine Z-isomer of 103a
was less potent (ECsg 3.6-11.7 uM). The Z-cytosine analogue
of 104a was moderately effective, but the Z-2-amino-6-
cyclopropylamino derivative of 103¢ was inactive. All E-
isomers were devoid of anti-CMV activity, and none of them
was significantly effective against HSV-1 or HSV-2; the
potency against EBV was assay-dependent. In Daudi cells,
the E-isomers of 2-amino-6-cyclopropylamino- and 2,6-
diaminopurine derivatives 103¢ and 103f were the most po-
tent (ECso 0.3 «M). Conversely in the same assay only the
thymine Z-isomer of 104b was active (ECsy 4.6 uM). The
guanine Z-derivative of 103b was the most effective com-
pound in H-1 cells (ECso 7.0 xM). Within the Z-series, the 2-
amino-6-methoxypurine analogue 103e was the most effec-
tive against VZV (ECs 3.3 uM), while its 2,6-diaminopurine
congener 103f against HBV (ECsg 4.0 uM).
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Fig. (47).

Zhou et al. [124] synthesized all the isomers of adenine
and guanine methylene-3-fluoromethylenecyclopropane ana-
logues of nucleosides 105a,b and 106a,b (Fig. 48). The
antiviral activity of all of these compounds was evaluated
and found that the Z-analogue of 105b was effective against
HCMV (ECsq 2.9 uM), the E-isomer inhibited AD169 strain
of HCMV (ECsg 15.0 uM) and MCMV (ECs 2.5 M), and
the E-isomer of analogue 106a was effective against EBV
(ECso <0.03 iM); the Z-analogue of 105a inhibited VZV

Wang et al. [125] have reported the synthesis of the Z-
and E-isomers of methylene-gem-difluorocyclopropanes,
107a and 107b (Fig. 48). Both analogues were tested against
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HCMV, HSV-1 and HSV-2, VZV, EBV, HIV-1 and HBV.
Only the E-isomer of adenine analogue 107a was active
against the Towne strain of HCMV propagated in HFF cells
(ECsg 21.0 uM), but not cytotoxic. More moderate effects
were observed against HSV-1 in BSC-1 cells and EBV in
Daudi cells. The Z- and E-isomers of the adenine analogue
were also found to possess antitumor activity.
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Fig. (48).

5.2. Cyclobutyl Nucleosides

Significant attention has been paid to the development of
synthetic methods for the preparation of four-membered ring
structures with endocyclic or exocyclic double bonds, with
antiviral potential.

Guan et al. [109] has reported the synthesis of the Z- and
E-methylenecyclobutane analogues 108 (Fig. 49). These
molecules were tested against HCMV, HSV-1, HSV-2, EBV,
HBV, VZV and HIV. None of them had a significant antivi-
ral activity, and a moderate effect of Z-methylenecyc-
lobutane analogue 108 against EBV in Daudi cells (1Cso 39.0
uM) was accompanied by cytotoxicity (CCsq 40.0 uM).
These analogues were also ineffective as substrates for
adenosine deaminase. Methylenecyclobutane analogues 109,
110 (Fig. 49) were synthesized by Wang et al. [126] and
found to be inactive (ECso/CCso (uWM) >100/>100) against all
tested viruses (HIV-1, HBV, HSV-1, HSV-2, HCMV, EBV
and VZV). Only adenine analogue 109a was a moderate sub-
strate for adenosine deaminase.
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Fig. (49).
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Danappe et al. [127] described the synthesis of Z- and E-
nucleoside analogues 111-114 (Fig. 50) bearing a methylene
cyclobutane unit. Compounds 111-114 were tested against
HIV-1 and HSV-1, but none of them had a significant antivi-
ral activity.
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Fig. (50).

Cyclobutane nucleoside analogues 115a-c, and 116 (Fig.
51) with adenine, hypoxanthine, guanine and 4,6-diamino-5-
nitropyrimidine bases moieties, were synthesized by Gour-
del-Martin et al. [128,129] and found to be inactive in in
vitro anti-HIV-1 and HIV-2 screens (CEM 4 cells) and in
vitro antitumor tests (KB cells).
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Fig. (51).

Hubert et al. [130] have synthesized cyclobutenic deriva-
tives 117 and 118 (Fig. 52) with a methylene spacer between
the carbocycle and the heterocycle moieties. Both com-
pounds were tested against HIV-1, but none of them had any
significant antiviral activity.
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Fig. (52).
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The synthesis and biology of compounds 119 and 120
(Fig. 53) has been described by Maruyama et al. [131]. The
methylenecyclobutylpurines 119a, 120a and 120b showed
some activity against VZV and exhibited little activity
against CMV; they were also virtually inactive against HSV-
1 and HSV-2.
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Fig. (53).

Finally, Wang et al. [126] synthesized phosphoralaninate
nucleoside analogues 121 (Fig. 54), which comprise adenine
and guanine bases. In contrast to 121b, which was inactive
against all tested viruses (HCMV, HSV-1, HSV-2, VzZV,
EBV, HIV-1 and HBV), compound 121a was effective
against EBV in Daudi cells.
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Fig. (54).

5.3. Cyclopentyl Nucleosides

Considerable evidence has been surfaced about the intro-
duction of a rigid structural element into the cyclopentyl
moiety of carbocyclic nucleosides, leading to compounds
with interesting biological properties, especially antiviral
[132].

Yin et al. [133] has reported the synthesis of carbanu-
cleoside possessing a C-1"/C-6" double bond (122a) and its
C-4’ epimer 122b (Fig. 55). These two compounds were
subjected to antiviral screening and found to be inactive and
display no cytotoxicity, except of that of 122a towards the
Daudi host cells used in the EBV assay. Yin et al. [134] also
synthesized the 1°,6"-double bond isomer 123a of neplanocin
A [135] and its 2"-deoxy congener 123b (Fig. 55), but do not
quote any biological screening.

An efficient and general approach of asymmetric synthe-
sis of carbocyclic nucleoside 124 (1592U89, Fig. 56) was
reported by Crimmins et al. [22]. 1592U89 proved to be a
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reverse transcriptase inhibitor and reported to hold remark-
able promise for the treatment of HIV [136].
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Fig. (55).

The synthesis and in vitro anti-HIV activity of the two
racemic nucleoside analogues 125 (Fig. 56), was described
by Katagiri et al. [137]. The inhibitory effect of 125a and
125b on HIV-1 induced cytopathogenicity in MT-4 cells was
investigated; in contrast to compound 125b, which showed
no significant anti-HIV activity and toxicity, analogue 125a
showed significant protection of MT-4 cells from the cyto-

pathic effects of HIV-1.
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Wang et al. [138] synthesized both D- and L-2°,3"-
dideoxy-2",3"-didehydro-2"-fluoro-carbocyclic  nucleosides
126 and 127 (Fig. 57) as potential anti-HIV agents. Among
the target nucleosides, L-adenosine analogue 127d was the
most potent against wild-type HIV-1 (ECsy 0.77 uM), al-
though its D-counterpart was inactive. In the D-series, only
cytidine 126d (ECsy 72.8 uM) and guanosine 126f (ECso
37.8 uM) showed weak anti-HIV activity.

Wang et al. [139] also synthesized both D- and L-2°,3'-
dideoxy-2",3"-didehydro-3’-fluoro-carbocyclic  nucleosides
128 and 129 (Fig. 58), which were evaluated against HIV-1
in PBM cells. Among the synthesized L-series nucleosides,
compounds 129a-c and 129e exhibited moderate antiviral
activity (ECso 7.1 uM, 6.4 uM, 10.3 uM and 20.7 uM, re-
spectively), while from those of the D-series, the guanosine
analogue 128d exhibited the best anti-HIV activity (ECs 0.4
UM).

Kim et al. [140] and Oh et al. [141] synthesized a series
of 2" and 4’-doubly branched carbocyclic nucleosides 130
(Fig. 59). After performing the antiviral assays, it was found
that the cytosine analogues 130d and 130e showed moderate
activity against coxsackie B3 (CoxB3) without being signifi-
cantly cytotoxic to the host cell. In addition, adenine ana-
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several viruses, none of them exhibited excellent antiviral

logue 130a showed weak antiviral activity against the
activity and any cytotoxicity when tested up to 100 xg/mL.

HCMV, while its cytosine congener 130f exhibited moderate

activity against the HCMV virus.
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Fig. (60).

Bisacchi et al. [76] synthesized a carbocyclic analogue of
2’-deoxyguanosine 132a, its enantiomer 132¢ and adenine,
thymine and iodouracil analogues 132b,d and e respectively
(Fig. 61). The anti-HBV activity of all analogues was evalu-
ated, and compound 132a with an ECs, of 0.003 uM
emerged as the most active analogue tested in cell culture.
The adenine analogue 132b was 43-fold less potent, while
the thymine 132d and 5-iodouracil 132e analogues were
much less potent and compound 132¢ was 30.000-fold less

active.
X o}
N N N
N HN
. L
— N\
NTN A Y HN A N7 N
HO OH
OH OH
o 132¢
132a X =0H, Y =NH,
- - X
132b X=NH,, Y=H \f‘\ NH
N /go
HO
132d X =Me
oH 132e X =1
Fig. (61).

Oh et al. [141] also synthesized a series of 3",4"-doubly
branched carbocyclic nucleosides 131 (Fig. 60). Although
both of the synthesized compounds were assayed against

5.4. Cyclohexyl Nucleosides

Despite the fact that the carbocyclic analogues have led
to the discovery of carbovir [142] as anti-HIV agent, less
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efforts have been directed toward the synthesis of six-
membered carbocyclic analogues. However, Wang et al.
[143] have described the synthesis of D- and L-5-hydroxy-4-
hydroxymethyl-2-cyclohexenylguanine 133 and 134 (Fig.
62). D- and L-Cyclohexenylguanine analogues were the first
examples of two enantiomeric nucleosides showing similar
activity against a whole range of herpes viruses. In compari-
son with acyclovir they were slightly more potent against
HSV-1 and slightly less potent against HSV-2. They were
equipotent with acyclovir in inhibiting VZV replication and
showed the same potency against CMV as ganciclovir [144].

(¢}

N

DD
N

HNT N N

133 OH

OH
N
NH
¢ ]
N N/)\ NH, 134
HO
OH
Fig. (62).

Barral et al. [16], Konkel et al. [145] and Rosenquit et al.
[146] synthesized a series of purine and pyrimidine cyclo-
hexenyl nucleosides, 135-137 (Fig. 63,64). Compounds
135a-d were evaluated against HIV-1 and HIV-2, HSV-1
and HSV-2, VV, CoxB3 in Vero cells and HCMV in human
embryonic lung (HEL) cells and no significant cytotoxicities
were reported. Compound 135b displayed moderate activity

against wild-type HSV-1.
X X
Y\ﬁ% N
N SN
| ¢ ]
N AL A

)

135¢ X=NH,,Y=H
135d X =OH, Y =NH,

-y

135aX=NH,, Y=H
135b X = OH, Y = Me

Fig. (63).

Analogues 136a-f and 136¢-f (Fig. 64) were tested for
activity against HSV-1 and HIV-1, respectively and found to
be inactive. They were also evaluated for cytotoxicity against
P388 mouse leukemia cells, and only 136a showed cytotox-
icity with 1Cso of 40 ug/mL. Analogues 137a,b were found
to be inactive against HIV on M4 cells.

Pérez-Pérez et al. [147] reported the synthesis of cyclo-
hexenyl phosphonate nucleosides 138 (Fig. 65). Analogues
138a-d were tested for inhibitory activity against herpes vi-
ruses (HSV-1, HSV-2, VZV, CMV) and HIV replication and
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found inactive at concentrations up to 50 #g/mL. Maurinsh et
al. [148] synthesized the series of nucleoside analogues 139
(Fig. 66), which were devoid of anti-HIV activity.

HO X

N \N
7
AL

N N Y HO Y
CT T
\N _N
M HO

137aX=NH,, Y=H
137b X = OH, Y =NH,

136aX=CLY=H
136b X = Cl, Y =NH,
136c X=NH,, Y=H
136d X = NH,, Y = NH,
136e X=OH,Y=H
136f X = OH, Y = NH,

Fig. (64).

1382 X=O0OH, Y =Me
138b X=NH,, Y=H

X
N BN
N
2
HO <
yZ
/\P//O N NJ\Y
N
HN'O™ \__
138¢ X=NH,, Y=H
1384 X = OH, Y = NH,
Fig. (65).
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139a X =OH, Y = Me
139b X=NH,,Y=H

139¢ X=NH,, Y=H
139d X = OH, Y =NH,

Fig. (66).

On the contrary, the cyclohexenyl nucleosides 140 (Fig.
67) prepared by Gu et al. [149] were quite potent. Thus,
140e-h demonstrated marked activity against HSV-1 and
HSV-2 and 140h effected 50% reduction of the cytopatho-
genicity induced by HSV-1 at 0.38 pg/mL; compounds 140a
and 140d exhibited no inhibitory effect on VZV or CMV in
HEL cells.

The “ara”-type cyclohexenyl nucleosides 141 (Fig. 68)
synthesized by Wang et al. [150], were evaluated for their
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inhibitory effect on the cytopathogenicity of HSV-1, HSV-2,
VV and VSV. Only the guanine analogue 141d demonstrated
marginal antiviral activity against HSV-1 with an ECs, value
of 4 ug/mL. Rosenquist et al. [146] reported derivatives 142
(Fig. 68), which were inactive against HIV on M4 cells.

X NH,
Y
ﬁ I p N
N~ >0 N N NH,
HO HO
OH OH
140a X =OH,Y=H 140h

140b X =OH, Y =1
140¢ X =OH, Y =F
140d X = OH, Y = Me
140e X =NH,, Y =H
140f X = NH,, Y = F
140g X = NH,, Y = Me

Fig. (67).

X X
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fN\/&O <N | N//kY
HO HO
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OH OH

141a X = OH 141c X=NH,, Y=H
141b X = NH, 141d X = OH, Y = NH,
X
N N
¢
~
N N Y
HO
HO

142aX=NH,, Y=H
142b X =OH, Y =NH,

Fig. (68).

Finally, Ramesh et al. [151] reported the synthesis of
hydroxylated cyclohexenyladenine analogues 143 and 144
(Fig. 69). Only analogue 143b showed inhibitory activity on
the bovine liver S-adenosylhomocysteine hydrolase (1.0 uM,
26.7%; 10.0 uM, 59.6%), but it was not sufficient to warrant
additional biological evaluation.

6. ACYCLIC UNSATURATED NUCLEOSIDES

The interest in the synthesis of acyclic nucleoside ana-
logues emerged when it appeared that changing the ribose
moiety by an acyclic chain leads to potent antiviral drugs,
such as ganciclovir [152] and penciclovir [153-155]. How-
ever, the presence of one or more double bonds in acyclic
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nucleoside analogues seems to be a structural feature impor-
tant for their antiviral activities. The most interesting com-
pounds of this series are Z-butenols, the guanine analogue is
an antiviral agent, and allenols, the adenine analogue being a
strong inhibitor of HIV [17].

NH, NH,
</N \)N </N | A N
OH OH OH OH
143a 143b
NH, NH,
N N

SN

AL

SN

< L/

=

OH OH OH OH

144a 144b

Fig. (69).

Amblard et al. [156,157] have reported the synthesis of
various unsaturated acyclic pyrimidine nucleoside analogues
145-148 (Fig. 70,71). Among these nucleosides, 145d,
146e,f, 145h,i and 146h,i were found to exhibit moderate
anti-HIV activity, while 145g and 146g were inactive. The
above acyclic nucleosides were also evaluated against HSV-
1, and the highest activity was achieved by furano-
pyrimidine derivative 148b (Fig. 71) with an ECs, value of
4.8 uM. Analogues 146e and 146f exhibited moderate anti-
HSV activity with an ECs of 12.2 and 8.8 1M, respectively.

(0]
X
| /I\Q
N o a:X=H
HO 7 b: X =Me
c:X=1
. d: X=F
HO 145a-i e: X = Fur
f: X=Thn
0 g: X=Ac
X h: X =Dec
| NH i: X =Ppe

Fig. (70).

Hernandez et al. [158] synthesized and tested against
human mitochondrial thymidine kinase (TK-2) and HSV-1
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0 (6]
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HO N /go N (¢}
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147a, b HO 148a,b

a: R=0Oct
b: R=Pp

Fig. (71).

TK, a series of acyclic nucleoside analogues 149-153 (Fig.
72,73) of 5°-O-tritylthymidine (Tr-dThd). E-Butenyl 150
was slightly more potent than Tr-dThd. Butynyl 149 showed
weak activity at the level of TK-2 and same potency as 150
against HSV-1 TK. Replacement of the furanosyl moiety by
a Z-butenyl spacer 151a increased the inhibitory potency 20-
fold against TK-2 (ICso 1.5 uM), but at the same time re-
duced the inhibitory potency 6-fold against HSV-1 TK. The
5-iodouracil 151c¢ retained activity against both enzymes,
and the inhibitory behavior was similar to 151a, while gua-
nine 153b and 5-methylcytosine 151d analogues showed no
inhibitory capacity. Finally, the 5,6-dihydrothymine deriva-
tive 153a showed activity, exclusively against TK-2 with an
ICso value of 9.8 uM, thus being a highly selective TK-2
inhibitor. Among the compounds in the acyl series 152, the
diphenyl acetyl derivative 152¢ showed the most potent in-
hibition of TK-2 (I1Cso 4.6 uM).

o]

o \fLNH

NH /g
| /g N o

Tro N 0
S T
149 oTr 150
Fig. (72).

Several 6-azauracil unsaturated acyclonucleosides 154-
156 with both Z and E configurations have been synthesized
by Kabbaj et al. [159] (Fig. 74). The unsaturated acyclonu-
cleosides 154a,b, 155a,b and the unsaturated acyclonucleo-
side phosphonates 154¢,d were evaluated for their inhibitory
effect against the cytopathicity of HIV-1 (Illg) and HIV-2
(ROD) in MT-4 cells. Compounds 154c¢ and 154d showed
activity at 7 ug/mL, while analogues 154a,b and 155a,b had
no activity at concentrations up to 100 xg/mL. The N-1, N-3
bisalkyl acyclonucleosides 156a-h were tested for their in
vitro inhibitory effect on the replication of HSV-1, HSV-2,
VV, sindbis virus, coxsackie virus and polio virus in three
cell systems (Vero, E6SM and Hela). Only analogues 156a-
d,g,h showed interesting activity.

Hernandez et al. [160] synthesized and evaluated a series
of analogues 157, 158 (Fig. 75) for their inhibitory activity
against phosphorylation of thymidine (dThd) by recombinant
TK-2 and HSV-1 TK. Derivative 157a showed modest inhi-
bition against TK-2 and no inhibition on the herpes enzyme,
and 158a,b were almost devoid of inhibitory activity against
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both enzymes. The dibenzylamine derivative 157¢ was found
to be a highly selective TK-2 inhibitor with an ICsy of
3.5+0.5 M.

Tang et al. [161] reported a series of unsaturated carboa-
cyclic nucleosides 159, 160 (Fig. 76), which were evaluated
against HSV-1, HSV-2 in Vero cell lines. Analogue 160b
inhibited both herpes viruses with an 1Cs, of 34.6 M, the Z-
isomer of 159b had an ICs, of 37.7 uM against HSV-2 and
reduced potency (ICso >37.7 uM) against HSV-1; the E-
isomer of 159b exhibited moderate action (1Cso >37.7 uM)
against both herpes viruses. All compounds were also evalu-
ated for antiviral activity against HIV-1 and no activity was
observed. Finally, Hubert et al. [162] reported the synthesis
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1602 X = OMe, Y = NH,
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160c X = CL, Y = NH,

161a 161b

Fig. (76).

of two adenine and thymine dienic nucleoside analogues
161a,b (Fig. 76), but no significant anti-HIV activity was
detected.

Masoudi et al. [163] reported the synthesis of acyclic 6,7-
dihaloquinolone nucleoside analogues 162 and 163 (Fig. 77)
and 162a was evaluated for its anti-HIV activity in MT-4
cells, but no selective anti-HIV activity could be witnessed.

A series of acyclic purine and pyrimidine nucleoside ana-
logues 164 and 165 (Fig. 77) was synthesized by Kristafor et
al. [18], which were evaluated for their antiviral and antitu-
mor cell activities. Z-isomer of adenine analogue 164
showed modest but selective activity against HIV-1 (ECsg
4.83 ug/mL), but enhanced cytostatic potencies, particularly
against colon carcinoma (SW 620, 1Cs 26.0 uM).

The Z and E a-alkenyl phosphonic acid derivatives 166,
167 (Fig. 78) were synthesized by Lazrek et al. [164]. They
were evaluated for their activities against HIV-1, HIV-2 in
CEM cells, HSV-1, TK" HSV-1, HSV-2, VV, VSV in human
embryonic skin-muscle (ESM) fibroblasts but no antiviral
activity was observed.
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Fig. (78).

Egron et al. [165] reported the phosphotriester derivative
169 of adenallene (168) (Fig. 79), which proved to be more
effective than the parent nucleoside 168 in inhibiting HIV-1
replication in several human T4 lymphoblastoid cell lines.

The phosphodiester alaninates 170 (Fig. 79) were synthe-
sized by Winter et al. [166] and investigated as inhibitors of
cytopathic effect and replication of HIV-1 in ATH-8 cells.
The Z-isomer of adenine analogue 170a was the most potent,
and its protective effect against HIV infection was noticed in
the range of 1-10 M with a relatively low cytotoxicity,
while the Z-hypoxanthine derivative 170b and E-adenine
analogue 170a were devoid of anti-HIV activity.

Finally, Guillarme et al. [167] synthesized a new class of
unsaturated acyclic nucleosides 171 and 172 (Fig. 80). Bio-
logical tests showed that 171a did not have antitumor, anti-
HIV and anti-herpes properties.

7. CONCLUSION

Unsaturated nucleosides make up an important part of the
extensively studied field of nucleoside analogues, which are
an important class of candidates for the antiviral agents.
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Fig. (80).

With development of more practical methodologies and
more knowledge obtained about structure-activity relation-
ships, unsaturated nucleosides will continue to be a useful

tool to help meet the demand for novel antiviral agents.

ABBREVIATIONS

Ac = Acetyl

Ada = Adamantyl
All = Allyl

Am = Amyl or n-pentyl
Ar = Aryl

Bn = Benzyl

Bu = Butyl

Bz = Benzoyl

Cp = Cyclopropyl
Cy = Cyclohexyl
Dec = 1-Decynyl
Dpa = Diphenyl acetyl
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Et = Ethyl

Fur = 2-furyl

i = lIso

Me = Methyl

n = Normal

Neo = Neopentyl

Oct = Octyl

OMe = Methoxy

Ph = Phenyl

Pp = 4-pentylphenyl

Ppe = 2-(4- pentylphenyl)ethynyl
Pr = Propyl

Prg = Propargyl

Pv = Pivaloyl

Sl = Selectivity Index
TBDMS = tert — butyldimethylsilyl
TBDPS = tert- butyldiphenylsilyl
tBua = tert— butylacetyl

TDS = Thexyldimethylsilyl
Thn = 2-Thienyl

TI = Therapeutic Index

Tr = Triphenylmethyl
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The 3-deoxy-3-fluoro-6-S-(2-S-pyridyl)-6-thio-s-p-glucopyranosyl nucleoside analogs 7 were prepared
via two facile synthetic routes. Their precursors, 3-fluoro-6-thio-glucopyranosyl nucleosides 5a-e, were
obtained by the sequence of deacetylation of 3-deoxy-3-fluoro-p-p-glucopyranosyl nucleosides 2a-e,
selective tosylation of the primary OH of 3 and finally treatment with potassium thioacetate. The desired
thiolpyridine protected analogs 7a-c,f.,g were obtained by the sequence of deacetylation of 5a-c followed
by thiopyridinylation and/or condensation of the corresponding heterocyclic bases with the newly syn-
thesized peracetylated 6-S-(2-S-pyridyl) sugar precursor 13, which was obtained via a novel synthetic
route from glycosyl donor 12. None of the compounds 6 and 7 showed antiviral activity, but the 5-fluo-
rouracil derivative 7c and particularly the uracil derivative 7b were endowed with an interesting and

selective cytostatic action against a variety of murine and human tumor cell cultures.

© 2010 Elsevier Inc. All rights reserved.

1. Introduction

Nucleoside analogs markedly contribute to the chemotherapy
of cancer and viral diseases [1-4]. However, novel applications
are still being explored and new nucleoside structures have
reached the clinic as effective agents for the treatment of AIDS
[5], herpes virus infections [6] and viral hepatitis [7].

Fluorine-containing nucleosides and their analogs are attractive
compounds and have drawn special attention [8-11], with the
fluorine incorporated either on the base moiety or on the sugar
part frequently leading to a drastic change in biological activity,
stability and bioavailability [8,12,13]. Our recent data have re-
vealed, that new classes of uncommon fluorinated pyranonucleo-
sides have a promising potential in combating the rotaviral
infections, in the treatment of colon cancer and are efficient antitu-
mor growth inhibitors [10,11,14,15]. Experimental data also sug-
gested, that human Poly(A)-specific ribonuclease is among the
molecular targets of these compounds and could act therapeuti-
cally by lowering the mRNA turnover rate [16].

In the field of nucleosides, sulfur chemistry appears particularly
fruitful in the development of therapeutic agents [17,18]. Consider-
able interest has been drawn in the synthesis of thionucleoside
analogs [18-21] and nucleosidyl disulfides [22-26], attractive
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candidates for use as both antiviral and antineoplastic agents
[21,24,27], with the latter being assessed as prodrugs able to inter-
fere with HIV reverse transcription [21,22,26]. Particularly, nucleo-
sides in which the primary hydroxyl group is replaced by a thiol- or
an alkylthio-group, are promising antiviral agents since they dis-
rupt essential viral macromolecular methylation processes [28,29].

In view of the above data and our recent findings on the biology
of modified nucleosides, as templates for antiviral and anticancer
activity [10,11,14-16,30-32], we turned our attention to the possi-
ble improvement of the biological properties of such molecules.
We thus synthesised a series of glucopyranosyl nucleoside analogs,
where we combined both a pharmacologically compatible fluorine
and a sulfur/thiopyridine moiety in the sugar part. In this paper, we
report on two efficient methods for their preparation and supply
data on their biological activity.

2. Experimental
2.1. General methods

Melting points were recorded in a Mel-Temp apparatus and are
uncorrected. Thin layer chromatography (TLC) was performed on
Merck precoated 60F,54 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, '°F and '*C NMR
spectra were obtained at room temperature with a Brucker 400
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spectrometer at 400, 376 and 100 MHz, respectively, using CDCl3
and methanol-d; (CDs0D) with internal tetramethylsilane (TMS)
for 'H and 3C and internal trifluorotoluene (TFT) for '°F.

The chemical shifts are expressed in parts per million () and
following abbreviations were used: s=singlet, d=doublet,
dd = doublet doublet, dtr = doublet triplet and m = multiplet. Mass
spectra were obtained with a Micromass Platform LC (ESI-MS).
Infrared spectra were obtained with a Perkin-Elmer Model 1600
FT-IR spectrophotometer. Optical rotations were measured using
an Autopol I polarimeter. All reactions were carried out in dry sol-
vents. Acetonitrile was distilled from calcium hydride and stored
over 3E molecular sieves. Dimethylformamide (DMF) was also
stored over 3E molecular sieves, and pyridine was stored over
potassium hydroxide pellets.

2.2. Synthesis of 1-[3-deoxy-3-fluoro-6-S-(2-S-pyridyl)-6-thio-3-p-
glucopyranosyl] nucleosides (7a-c) from 5a-c and/or 6a-c

2.2.1. 1-(3-Deoxy-3-fluoro-S-p-glucopyranosyl)cytosine (3f)

A mixture of methanolic ammonia (140 mL) and N*-benzoyl-
cytosine derivative 2d [11] (1.70 g, 3.36 mmol) stirred for 4 h at
room temperature. The reaction mixture was concentrated and
crude 3f was obtained (0.83 g, 90%, Ry = 0.15 in AcOEt) as colorless
oil. Product 3f was used without further purification. )2 + 5.00 (c
0.1, MeOH); Amax 268 nm (& 7162); ESI-MS (m/z): 276.26 (M+H").

2.2.2. 9-(3-Deoxy-3-fluoro--p-glucopyranosyl)adenine (3g)

Adenine derivative 3g was synthesized from N°-benzoyl ade-
nine derivative 2e [11] by the similar procedure as described for
3f. Compound 3g was obtained (0.85 g, 88%, Rg=0.12 in AcOEt)
as colorless oil and it was used without further purification.
[0)Z +4.00 (c 0.1, MeOH); Jmax 259 nm (& 4930); ESI-MS (m/z):
300.27 (M+H").

2.2.3. 1-(2,4-Di-0-acetyl-3-deoxy-3-fluoro-6-0-p-toluenesulfonyl- -
p-glucopyranosyl)thymine (4a)

A solution of compound 3a [15] (1.10 g, 3.70 mmol) in 4.50 mL
of dry pyridine was cooled to 0 °C, and p-toluenesulfonyl chloride
(1.10 g, 5.58 mmol) in 4.50 mL of dry pyridine was added dropwise
with stirring. The reaction mixture was stored at room tempera-
ture overnight, and then was concentrated. The residual gum was
dissolved in pyridine (49 mL), acetic anhydride was added
(25 mL) and the resulted mixture stirred for 3 h at room tempera-
ture. MeOH (0.40 mL) was added to quench the reaction and the
mixture was concentrated under high vacuum to remove the sol-
vents. The mixture was extracted with two 200 mL portions of
ethyl acetate and neutralized with aqueous NaHCOs. The organic
layer was washed with NaHSO,4 (20 mL), dried over anhydrous so-
dium sulfate and evaporated to dryness. Purification by flash chro-
matography (hexane/AcOEt, 4:6), gave 4a (1.20 g, 62%, Ry=0.35 in
hexane/AcOEt, 4:6) as white solid. m.p. 145-147 °C; [¢]3* + 10.52 (c
0.1, CHCl3); /max 260 nm (¢ 8836); '"H NMR (CDCls): & 8.60 (br s,
NH), 7.37-7.20 (m, 4H, tosyl group), 7.19 (s, 1H, H-6), 5.75 (d,
1H, Jy.2 =9.5Hz, H-1'), 5.29-5.20 (m, 2H, H-2" and H-4), 4.70
(dtr, 1H, Je3 =51.7Hz, Jy3=9.1, J3.4 =9.0Hz, H-3), 4.21-4.07
(m, 2H, H-6a’,6b"), 3.84 (m, 1H, H-5), 2.45 (s, 3H, ArCHs), 2.10
and 2.05 (2s, 6H, 20Ac), 1.96 (s, 3H, 5-CH3); Anal. Calcd for
Co2H2sFN,040S: C, 50.00; H, 4.77; N, 5.30. Found: C, 50.26; H,
4.92: N, 5.47. ESI-MS (m/z): 529.51 (M+H").

2.2.4. 1-(2,4-Di-0-acetyl-3-deoxy-3-fluoro-6-0-p-toluenesulfonyl- 3-
p-glucopyranosyl)uracil (4b)

Uracil derivative 4b was synthesized from 3b [15] by the similar
procedure as described for 4a. Purified by flash chromatography
(hexane/AcOEt, 3:7) compound 4b was obtained (1.10g, 58%,

R¢=0.4 in hexane/AcOEt, 3:7) as white solid. m.p. 175-177 °C;
[)22 +5.26 (c 0.1, CHCl3); Amax 260 nm (¢ 6760); 'H NMR (CDCl5):
5 8.20 (br s, NH), 7.76 (d, 1H, Js¢ = 8.2 Hz, H-6), 7.38-7.22 (m, 4H,
tosyl group), 5.79 (d, 1H, H-5), 5.73 (d, 1H, J;.» =9.6 Hz, H-1),
5.26-5.15 (m, 2H, H-2' and H-4), 4.70 (dtr, 1H, Jr3 =51.7 Hz,
Jo3 =J34=9.0Hz, H-3), 4.22-4.06 (m, 2H, H-6a,6b"), 3.85 (m,
1H, H-5"), 2.45 (s, 3H, ArCH3), 2.10 and 2.06 (2s, 6H, 20Ac); Anal.
Calcd for Cy1H»3FN,040S: C, 49.03; H, 4.51; N, 5.45. Found: C,
49.19; H, 4.65; N, 5.62. ESI-MS (m/z): 515.49 (M+H").

2.2.5. 1-(2,4-Di-O-acetyl-3-deoxy-3-fluoro-6-O-p-toluenesulfonyl- 3-
p-glucopyranosyl)5-fluorouracil (4c)

5-Fluorouracil derivative 4¢ was synthesized from 3c [15] by
the similar procedure as described for 4a. Purified by flash chroma-
tography (hexane/AcOEt, 4:6) derivative 4¢ was obtained (1.18 g,
60%, Rf=0.4 in hexane/AcOEt, 4:6) as white solid. m.p. 198-
200 °C; [off7 +5.32 (c 0.1, CHCl3); /max 260 nm (& 7486); 'H NMR
(CDCl3): 6 8.28 (br s, NH), 7.50 (d, 1H, Jsrs = 5.85 Hz, H-6), 7.37-
7.20 (m, 4H, tosyl group), 5.74 (d, 1H, J;.» = 9.4 Hz, H-1"), 5.27-
5.15 (m, 2H, H-2' and H-4), 4.75 (dtr, 1H, Jg3 = 51.5Hz, J, 3 =9.2,
Jz.4 =9.0Hz, H-3), 4.21-4.06 (m, 2H, H-6a,6b), 3.90 (m, 1H, H-
5, 2.45 (s, 3H, ArCHs), 2.11 and 2.07 (2s, 6H, 20Ac); Anal. Calcd
for C;1H,,F,N,040S: C, 47.37; H, 4.16; N, 5.26. Found: C, 47.54; H,
4.29; N, 5.42. ESI-MS (m/z): 533.48 (M+H").

2.2.6. 1-(2,4-Di-O-acetyl-3-deoxy-3-fluoro-6-O-p-toluenesulfonyl- 3-
p-glucopyranosyl)-N*-benzoyl cytosine (4d)

N*-benzoyl cytosine derivative 4d was synthesized from 3d [11]
by the similar procedure as described for 4a. Purified by flash chro-
matography (hexane/AcOEt, 4:6) derivative 4d was obtained
(1.41g, 62%, Rr=0.4 in hexane/AcOEt, 4:6) as white foam.
[0)2 +12.00 (c 0.5, CHCl3); Zmax 263 nm (¢ 21,906); 'H NMR
(CDCl3): 6 8.66 (brs, NH), 7.88-7.31 (m, 11H, Bz, H-6, H-5 and tosyl
group), 6.01 (d, 1H, Jy» = 9.4 Hz, H-1'), 5.30-5.14 (m, 2H, H-2' and
H-4'), 474 (dtr, 1H, Jr3 =51.6 Hz, o3 = 9.1, J3.4 = 9.0 Hz, H-3),
4.24-4.08 (m, 2H, H-6a,6b'), 3.86 (m, 1H, H-5'), 2.45 (s, 3H, ArCHs),
2.12 and 2.04 (2s, 6H, 20Ac); Anal. Calcd for CygH»5FN3010S: C,
54.45; H, 4.57; N, 6.80. Found: C, 54.84; H, 4.29; N, 6.62. ESI-MS
(m/z): 618.62 (M+H").

2.2.7. 9-(2,4-Di-O-acetyl-3-deoxy-3-fluoro-6-O-p-toluenesulfonyl- 3-
p-glucopyranosyl)-N°-benzoyl adenine (4e)

Nf-benzoyl adenine derivative 4e was synthesized from 3e [11]
by the similar procedure as described for 4a. Purified by flash chro-
matography (hexane/AcOEt, 3:7) compound 4e was obtained
(1.52g, 64%, Rf=0.3 in hexane/AcOEt, 3:7) as white foam.
[#)2% — 2.00 (c 0.2, CHCl3); Amax 278 nm (& 17,393); 'H NMR (CDCl5):
69.05 (brs, NH), 8.84 and 8.15 (2s, 2H, H-2,8), 8.14-7.51 (m, 9H, Bz
and tosyl group), 5.84 (d, 1H, J1.» = 9.5 Hz, H-1"), 5.64 (m, 1H, H-2"),
5.35 (m. 1H, H-4,), 4.81 (dtr, 1H,]F‘3r =51.5Hz, ]2/3/ =_]3r_4r =9.1 Hz,
H-3'), 4.23-4.11 (m, 2H, H-6a,6b’), 4.01 (m, 1H, H-5'), 2.42 (s, 3H,
ArCHs), 2.16 and 1.84 (2s, 6H, 20Ac); Anal. Calcd for C;9H,gFN500S:
C, 54.29; H, 4.40; N, 10.92. Found: C, 54.34; H, 4.59; N, 10.78. ESI-
MS (m/z): 642.64 (M+H").

2.2.8. 1-(2,4-Di-0-acetyl-6-S-acetyl-3-deoxy-3-fluoro-6-thio--p-glu-
copyranosyl)thymine (5a)

The tosylate 4a (1.20 g, 2.30 mmol) was heated with potassium
thioacetate (0.36 g, 3.10 mmol) in DMF (8.70 mL) at 100 °C for 2 h.
The reaction mixture was neutralized with aqueous NaHCOs. After
that, the mixture was concentrated under high vacuum pump to
eliminate the DMF. The residue was partitioned between water
and EtOAc, the organic extract was dried over anhydrous sodium
sulfate, filtered, and evaporated to dryness. The residue was
purified by flash chromatography (hexane/AcOEt, 4:6) to give com-
pound 5a (0.75 g, 78%, Ry = 0.4 in hexane/AcOEt, 4:6) as white solid.
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m.p. 204-206 °C; [0]2 +5.21 (c 0.1, CHCl3), max 260 nm (g 9219);
IR (Nujol): 1697 (SAc) cm™!; 'TH NMR (CDCl3): 6 8.10 (br s, NH),
7.12 (s, 1H, H-6), 5.75 (d, 1H, Jy2 = 9.5 Hz, H-1), 5.29-5.18 (m,
2H, H-2' and H-4), 471 (dtr, 1H, Jp3=51.8Hz, Jo»3=9.1
Jz.4 =9.0Hz, H-3'), 3.78 (m, 1H, H-5'), 3.30-3.11 (m, 2H, H-6a,6b),
2.37 (s, 3H, SAc), 2.21 and 2.08 (2s, 6H, 20Ac), 1.98 (s, 3H, 5-CHs);
Anal. Calcd for Cy7H,1FN,0sS: C, 47.22; H, 4.89; N, 6.48. Found: C,
47.39; H, 4.78; N, 6.54. ESI-MS (m/z): 433.44 (M+H").

2.2.9. 1-(2,4-Di-O-acetyl-6-S-acetyl-3-deoxy-3-fluoro-6-thio- -p-glu-
copyranosyl)uracil (5b)

Uracil derivative 5b was synthesized from 4b by the similar
procedure as described for 5a. Purified by flash chromatography
(hexane/AcOEt, 3:7) and obtained (0.64 g, 76%, R¢=0.45 in hex-
ane/AcOEt, 3:7) as white solid. m.p. 158-160 °C; [«)Z +5.18 (c
0.1, CHCl3); /max 260 nm (¢ 6283); IR (Nujol): 1697 (SAc) cm™';
'H NMR (CDCls): ¢ 8.30 (br s, NH), 7.30 (d, 1H, Js = 8.3 Hz, H-6),
5.82 (d, 1H, H-5), 5.75 (d, 1H, Jy.» = 9.5 Hz, H-1"), 5.26-5.15 (m,
2H, H-2" and H-4'), 4.69 (dtr, 1H, Jr3 =51.8 Hz, |53 = J3.4 = 9.1 Hz,
H-3'), 3.80 (m, 1H, H-5'), 3.27-3.11 (m, 2H, H-6a,6b’), 2.35 (s, 3H,
SAc), 2.19 and 2.07 (2s, 6H, 20Ac); Anal. Calcd for C;6H;9FN,05S:
C, 45.93; H, 4.58; N, 6.70. Found: C, 45.89; H, 4.64; N, 6.82. ESI-
MS (m/z): 419.41 (M+H").

2.2.10. 1-(2,4-Di-0O-acetyl-6-S-acetyl-3-deoxy-3-fluoro-6-thio--p-glu-
copyranosyl)5-fluorouracil (5c)

5-Fluorouracil derivative 5¢ was synthesized from 4c by the
similar procedure as described for 5a. Purified by flash chromatog-
raphy (hexane/AcOEt, 4:6) and obtained (0.65 g, 75%, Rg=0.47 in
hexane/AcOEt, 4:6) as white solid. m.p. 200-202 °C; [0]2* +5.26 (c
0.1, CHCl3); Amax 260 nm (& 8232); IR (Nujol): 1697 (SAc) cm™';
'H NMR (CDCl5): 5 8.28 (br s, NH), 7.36 (d, 1H, Jers = 5.3 Hz, H-6),
5.71 (d, 1H, Jy> = 9.3 Hz, H-1'), 5.23-5.11 (m, 2H, H-2' and H-4),
470 (dtr, TH, Jr3 = 51.5 Hz, Jo 3 = 9.2, J3 4 = 9.0 Hz, H-3), 3.80 (m,
1H, H-5), 3.29-3.10 (m, 2H, H-6a',6b), 2.36 (s, 3H, SAc), 2.19 and
2.08 (2s, 6H, 20Ac); Anal. Calcd for C;gHgFaN205S: C, 44.04; H,
4.16; N, 6.42. Found: C, 44.28; H, 4.29; N, 6.34. ESI-MS (m/z):
437.41 (M+H").

2.2.11. 1-(2,4-Di-0O-acetyl-6-S-acetyl-3-deoxy-3-fluoro-6-thio- f-p-glu-
copyranosyl)-N*-benzoyl cytosine (5d)

N*-benzoyl cytosine derivative 5d was synthesized from 4d by
the similar procedure as described for 5a. Purified by flash chroma-
tography (hexane/AcOEt, 2:8) to give compound 5d (0.82 g, 68%,
R¢=0.32 in hexane/AcOEt, 2:8) as solid. m.p. 277-279 °C;
[0)2% +16.00 (c 0.1, CHCl5); /max 263 nm (& 20,626); IR (Nujol):
1697 (SAc) cm~'; 'H NMR (CDCl;): 6 7.88 (d, 1H, Js = 7.2 Hz, H-
6), 7.84-7.48 (m, 6H, Bz and H-5), 6.03 (d, 1H, J;.» = 9.4 Hz, H-1'),
5.27-5.17 (m, 2H, H-2' and H-4), 4.75 (dtr, 1H, Jp3 =51.8 Hz,
Jo»3=9.1Hz, J34 =9.0Hz, H-3"), 3.83-3.77 (m, 1H, H-5), 3.29-
3.11 (m, 2H, H-6a,6b), 2.35 (s, 3H, SAc), 2.20 and 2.05 (2s, 6H,
20Ac); Anal. Calcd for C,3H,4FN308S: C, 52.97; H, 4.64; N, 8.06.
Found: C, 52.70; H, 4.80; N, 8.22. ESI-MS (m/z): 522.54 (M+H").

2.2.12. 9-(2,4-Di-0O-acetyl-6-S-acetyl-3-deoxy-3-fluoro-6-thio- f-p-glu-
copyranosyl)-N°®-benzoyl adenine (5e)

N®-benzoyl adenine derivative 5e was synthesized from 4e by
the similar procedure as described for 5a. Finally it was purified
by flash chromatography (hexane/AcOEt, 2:8) to give compound
5e (0.61g, 60%, R¢=0.24 in hexane/AcOEt, 2:8) as solid. m.p.
118-120°C; [o* + 4.00 (c 0.1, CHCl3); /imax 279 nm (& 12,567); IR
(Nujol): 1697 (SAc) cm™'; 'H NMR (CDCl5): 6 9.07 (br s, NH),
8.77 and 8.19 (2s, 2H, H-2,8), 7.98-7.42 (m, 5H, Bz), 5.88 (d, 1H,
Jv2 =9.5Hz, H-1'), 5.70-5.61 (m, 1H, H-2'), 5.40-5.31 (m, 1H, H-
4), 4.81 (dtr, 1H, Jr3 =51.7 Hz, J» 3 = 9.3 Hz, J3.4 = 8.9 Hz), 3.95-
3.89 (m, 1H, H-5'), 3.32-3.15 (m, 2H, H-6a,6b"), 2.35 (s, 3H, SAc),

2.23 and 1.84 (2s, 6H, 20Ac); Anal. Calcd for Cy4H»4FN505S: C,
52.84; H, 4.43; N, 12.84. Found: C, 52.68; H, 4.38; N, 13.09. ESI-
MS (m/z): 546.56 (M+H").

2.2.13. 1-[3-Deoxy-3-fluoro-6-S-(2-S-pyridyl)-6-thio--p-glucopyran-
osylJthymine (7a) from 5a

To a solution of thioacetate 5a (1.10 g, 2.50 mmol) in methano-
lic ammonia (104 mL), 2,2-dipyridyl-disulfide (DTDP) (2.60 g,
12 mmol) dissolved in MeOH/H,0 (1:1, 22 mL) was added drop-
wise and the mixture was stirred at room temperature. After stir-
ring for 20 h, the reaction mixture was concentrated. The crude
was finally purified by flash chromatography (AcOEt) to give com-
pound 7a (0.71g, 68%, R¢=0.30 in AcOEt) as white foam.
[]Z +16.00 (c 0.5, MeOH); Zmax 266 nm (¢ 9093); 'H NMR
(CD30D): 6 8.09 (br s, NH), 8.41 (d, H-6 of pyridine), 7.83-7.58
(m, H-4 and H-5 of pyridine), 7.29-7.12 (m, H-3 of pyridine and
H-6), 5.40 (d, 1H, J;» =9.4 Hz, H-1), 4.29 (dtr, 1H, Jg3 = 52.3 Hz,
J».3 =85Hz, J34=84Hz, H-3), 3.92-3.79 (m, 1H, H-2'), 3.56-
3.45 (m, 2H, H-6a" and H-4), 3.44-3.35 (m, 1H, 6b’), 2.98-2.89
(m, 1H, H-5'); '®F NMR: § —65.00; '3C NMR (CD5;0D): § 163.73,
160.52, 150.11, 148.90, 136.95, 132.92, 121.11, 119.18, 110.23,
92.18, 85.49, 72.36, 70.12, 67.95, 33.63, 12.41; Anal. Calcd for
C16H18FN305S;,: C, 46.26; H, 4.37; N, 10.11. Found: C, 46.41; H,
4.51; N, 10.32. ESI-MS (m/z): 416.47 (M+H").

2.2.14. 1-[3-Deoxy-3-fluoro-6-S-(2-S-pyridyl )-6-thio--p-glucopyran-
osylJuracil (7b) from 5b

Uracil derivative 7b was synthesized from thioacetate 5b by the
similar procedure as described for 7a. Purified by flash chromatog-
raphy (AcOEt) and obtained (0.70 g, 70%, R¢=0.27 in AcOEt) as
white foam. [¢]2 + 6.00 (c 0.1, MeOH); /max 262 nm (& 6478); 'H
NMR (CD30D): 6 8.53 (br s, NH), 8.32 (dd, H-6 of pyridine), 7.76-
7.73 (m, H-4 and H-5 of pyridine), 7.66 (m, H-3 of pyridine), 7.57
(d, 1H, Js6=8.1Hz, H-6), 5.68 (d, 1H, H-5), 546 (d, 1H,
Jir2=94Hz, H-1), 429 (dtr, 1H, Je3=523Hz, Jy3 =87,
Jz.4 =8.6 Hz, H-3'), 3.83-3.77 (m, 1H, H-2"), 3.64-3.60 (m, 1H, H-
6a’), 3.57-3.52 (m, 1H, H-4), 3.42-3.39 (m, 1H, 6b), 3.01-2.96
(m, 1H, H-5); ®F NMR: § —63.20; '3C NMR (CDs0D): § 163.34,
160.43, 150.19, 147.96, 142.56, 132.74, 120.95, 119.26, 101.76,
91.98, 84.77, 71.83, 7031, 67.62, 33.64; Anal. Calcd for
CisH16FN305S,: C, 44.88; H, 4.02; N, 10.47. Found: C, 44.71; H,
4.22; N, 10.52. ESI-MS (my/z): 402.46 (M+H").

2.2.15. 1-[3-Deoxy-3-fluoro-6-S-(2-S-pyridyl)-6-thio-B-p-glucopyran-
osyl]5-fluorouracil (7c) from 5c¢

5-Fluorouracil derivative 7c¢ was synthesized from correspond-
ing thioacetate 5c¢ by the similar procedure as described for 7a.
Purified by flash chromatography (AcOEt) and obtained (0.72 g,
69%, Re=0.25 in AcOEt) as white foam. [¢]2 + 2.00 (c 0.5, CHCl5);
Jmax 263 nm (¢ 5885); 'H NMR (CDs0D): ¢ 8.34-8.32 (m, H-6 of
pyridine), 8.28 (br s, NH), 7.83-7.78 (m, H-4 and H-5 of pyridine),
7.17-7.13 (m, H-3 of pyridine), 5.44 (d, 1H, J;.» = 9.0 Hz, H-1'), 4.28
(dtr, 1H, Jp3 = 52.3 Hz, Jo 3 = 8.7, J3 4 = 8.6 Hz, H-3'), 3.82-3.76 (m,
1H, H-2"), 3.64-3.60 (m, 1H, H-6a), 3.56-3.51 (m, 1H, H-4), 3.43-
3.39 (m, 1H, H-6b"), 3.01-2.96 (m, 1H, H-5"); 'F NMR: § —64.30,
—63.20; '>C NMR (CDs;0D): § 162.34, 157.89, 150.41, 148.76,
138.11, 13291, 127.45, , 120.32, 119.07, 94.41, 85.29, 72.37,
70.11, 68.65, 33.47; Anal. Calcd for C;5H;5F,N305S,: C, 42.95; H,
3.60; N, 10.02. Found: C, 42.81; H, 3.48; N, 10.28. ESI-MS (m/z):
420.44.

2.2.16. Bis-[1-(3-deoxy-3-fluoro-6-thio-p-p-glucopyranosyl)thymine]-
6,6-disulfide (6a)

A mixture of methanolic ammonia (72.30 mL) and thionucleo-
side 5a (0.75 g, 1.73 mmol) stirred for 4 h at room temperature.
The reaction mixture was concentrated and disulfide 6a was
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obtained (0.95 g, 90%, R = 0.20 in AcOEt) as white foam. [o]3* + 2.00
(c 0.5, MeOH); /max 262 nm (£ 19,126); "H NMR (CD30D): 6 7.88 (br
s, NH), 7.49 (s, 1H, H-6), 5.55 (d, 1H, Jy.» = 9.4 Hz, H-1"), 4.37 (dtr,
1H, Jr3 = 52.3 Hz, Jo.3 = 8.5, J3.4 = 8.3 Hz, H-3), 4.14-4.04 (m, 1H,
H-2), 3.72-3.55 (m, 1H, H-4), 3.35-3.23 (m, 2H, H-6a’6b),
2.92-2.80 (m, 1H, H-5), 1.89 (s, 3H, 5-CHs); Anal. Calcd for
C22H23F2N401052: C, 43.27; H, 4.62; N, 9.18. Found: C, 43.18; H,
4.84; N, 9.07. ESI-MS (m/z): 611.64.

2.2.17. Bis-[1-(3-deoxy-3-fluoro-6-thio-$-p-glucopyranosyl)uracil |-
6,6-disulfide (6b)

Uracil derivative 6b was synthesized from thionucleoside 5b
following similar procedure as described for 6a. Disulfide 6b was
obtained (0.89g, 88% R;=0.16 in AcOEt) as white foam.
()22 +3.00 (c 0.5, MeOH); imax 258 nm (& 14,339); 'H NMR
(CDs0D): 6 7.66 (d, 1H, Jss = 8.2 Hz, H-6), 7.24 (br s, NH), 5.64 (d,
1H, H-5), 5.56 (d, 1H, Jy2=9.5Hz, H-1), 438 (dtr, 1H,
Jr3 =52.0Hz, J 3 = 8.6 Hz, J3 4 =8.1 Hz, H-3), 3.95-3.81 (m, 1H,
H-2"), 3.74-3.53 (m, 1H, H-4), 3.34-3.22 (m, 2H, H-6a’,6b'), 2.92-
2.81 (m, 1H, H-5"); Anal. Calcd for CoH24F2N4010S2: C, 41.23; H,
4.15; N, 9.62. Found: C, 41.38; H, 4.34; N, 9.78. ESI-MS (m/z):
583.57.

2.2.18. Bis-[1-(3-deoxy-3-fluoro-6-thio-p-p-glucopyranosyl)5-fluoro-
uracil]-6,6-disulfide (6c)

5-Fluorouracil derivative 6¢ was synthesized from thionucleo-
side 5¢ by the similar procedure as described for 6a. Compound
6¢ was obtained (0.95 g, 89%, R¢=0.13 in AcOEt) as white foam.
[0)3 +2.00 (c 0.5, MeOH); Amax 263nm (g 15,056); 'H NMR
(CDs0D): 6 7.89 (d, 1H, Jers = 6.4 Hz, H-6), 7.35 (br s, NH), 5.56
(d, 1H, Jy. =9.3 Hz, H-1'), 4.38 (dtr, 1H, Jp3 =52.5Hz, J,.3 = 8.7,
Jz.4 = 8.6 Hz, H-3'), 3.90-3.84 (m, 1H, H-2'), 3.70-3.66 (m, 1H, H-
6a), 3.61-3.56 (m, 1H, H-4'), 3.29-3.26 (m, 1H, H-6b'), 2.88-2.83
(m, 1H, H-5"); Anal. Calcd for CyoH,5F4N4010S5: C, 38.84; H, 3.59;
N, 9.06. Found: C, 38.72; H, 3.47; N, 9.12. ESI-MS (m/z): 619.56.

2.2.19. 1-[3-Deoxy-3-fluoro-6-S-(2-S-pyridyl)-6-thio--p-glucopyran-
osylJthymine (7a) from 6a

To a solution of 6a (1.83 g, 3.00 mmol) in MeOH (26 mL), DTDP
(3.16 g, 14.46 mmol) dissolved in MeOH/H,0 (1:1, 26 mL) was
added dropwise. The reaction was carried out at room temperature
and within 12 h. After disappearance of the starting material (TLC),
the solvents were removed under diminished pressure and the yel-
low residue was purified by flash column chromatography (AcOEt)
to give compound 7a (0.88 g, 71%, Rr=0.30 in AcOEt) as white
foam.

2.2.20. 1-[3-Deoxy-3-fluoro-6-S-(2-S-pyridyl)-6-thio-B-p-glucopyran-
osyl]Juracil (7b) from 6b

Uracil derivative 7b was synthesized from 6b by the similar
procedure as described for 7a. Purified by flash chromatography
(AcOEt) and obtained (0.83 g, 69%, R¢=0.27 in AcOEt) as white
foam.

2.2.21. 1-[3-Deoxy-3-fluoro-6-S-(2-S-pyridyl)-6-thio-B-p-glucopyran-
osyl]5-fluorouracil (7c) from 6¢

5-Fluorouracil derivative 7c¢ was synthesized from 6¢ by the
similar procedure as described for 7a. Purified by flash chromatog-
raphy (AcOEt) and obtained (0.86 g, 68%, Ry=0.25 in AcOEt) as
white foam.

2.3. Synthesis of 1-[3-deoxy-3-fluoro-6-S-(2-S-pyridyl)-6-thio-3-p-
glucopyranosyl] nucleosides (7a-cf,g) from glycosyl donor 13

2.3.1. 3-Deoxy-3-fluoro-1,2-O-isopropylidene-6-O-p-toluenesulfonyl-
a-p-glucofuranose (9)

To a solution of diol 8 [33] (4.00 g, 18 mmol) in dry pyridine
(46.20mL) was added p-toluenesulfonyl chloride (4.60¢g,
24 mmol) and kept for 2 h at room temperature. After neutraliza-
tion (NaHCOs3) and extraction with ethyl acetate (4 x 500 mL),
the combined extracts were dried over anhydrous sodium sulfate
and evaporated to dryness. Purification of the residue by flash
chromatography (hexane/AcOEt, 1:1) yielded the title compound
(5.08 g, 74%, Rs=0.45 in hexane/AcOEt, 1:1) as colorless oil.
[#)2 — 8.00 (c 0.5, CHCl3); 'H NMR (CDCls): 6 7.38 and 7.82 (dd,
4H, tosyl group), 5.92 (d, 1H, Jy» =3.2Hz, H-1), 5.09 (dd, 1H,
J3r=49.3 Hz, H-3'), 4.70 (dd, 1H, J5 = 10.3 Hz, H-2'), 4.34 (d, 1H,
H-4'), 4.13-4.06 (m, 2H, H-5a',5b"), 2.47 (s, 3H, ArCH3), 1.48 (s,
3H, CH3), 1.33 (s, 3H, CH3); Anal. Calcd for C;6H»;FO,S: C, 51.06;
H, 5.62. Found: C, 51.14; H, 5.46. ESI-MS (m/z): 377.42 (M+H").

2.3.2. 3-Deoxy-3-fluoro-1,2-0-isopropylidene-5-O-tetrahydropyranyl-
6-0-p-toluenesulfonyl-a-p-glucofuranose (10)

To a 0 °C solution of 9 (5.00 g, 13.30 mmol) and dried p-toluene-
sulfonic acid (0.25 g, 1.33 mmol) in anhydrous CH,Cl, (26.60 mL)
was added 3,4-dihydro-2H-pyran (1.80 mL, 19.90 mmol). After
being kept for 2 h in room temperature, the reaction mixture was
neutralized with aqueous NaHCOs3; and extracted with CH,Cl,
(2 x 1L). The organic layers were combined, dried over Na,SO,4
and concentrated in vacuo. The residue was chromatographed
through a column of silica gel (hexane/AcOEt, 3:7). Fractions con-
taining the product were combined and concentrated to afford
10 (4.78 g, 78%, R¢=0.48 in hexane/AcOEt, 3:7) as off-white oil.
[#)Z — 6.00 (c 0.5, CHCl3); 'H NMR (CDCl3): & 7.84-7.80 (four sep-
arate s, 2H, HCg + HG,), 7.35-7.28 (m, 5H, Ph), 5.98 (d, 1/2H,
Jv2=2.8Hz, H-1), 5.89 (d, 1/2H, Ji» = 2.9 Hz, H-1), 2.47 (s, 3H,
ArCHz), 1.50 (s, 3H, CHs), 1.33 (s, 3H, CHs); Anal. Calcd for
Co1HaoF0sS: C, 54.77; H, 6.35. Found: C, 54.64; H, 6.42. ESI-MS
(m/z): 461.53 (M+H").

2.3.3. 3-Deoxy-3-fluoro-1,2-0-isopropylidene-5-O-tetrahydropyranyl-
6-S-acetyl-6-thio-a-p-glucofuranose (11)

The tosylate 10 (4.50 g, 9.80 mmol) was heated with potassium
thioacetate (1.50 g, 13.50 mmol) in DMF (39.20 mL) at 100 °C for
1 h. The reaction mixture was neutralized with aqueous NaHCOs.
After that, the mixture was concentrated under high vacuum pump
to eliminate the DMF. The residue was partitioned between water
and EtOAc, the organic extract was dried over anhydrous sodium
sulfate, filtered, and evaporated to dryness. The residue was purified
by flash chromatography (hexane/AcOEt, 4:6) to give compound 11
(2.71g, 76%, R:=0.42 in hexane/AcOEt, 4:6) as yellow syrup.
[#)2% — 8.00 (c 0.1, CHCl5); IR (Nujol): 1697 (SAc) cm'; 'H NMR
(CDCl3): 6 7.84-7.80 (4 separate s, 2H, HCg + HC,), 7.35-7.28 (m,
5H, Ph), 5.96 (d, 1H, Jy.» = 3.7 Hz, H-1'), 2.37 (s, 3H, SAc), 1.52 (s,
3H, CH3), 1.34 (s, 3H, CH3); Anal. Calcd for C;6H5FOgS: C, 52.73;
H, 6.91. Found: C, 52.84; H, 6.72. ESI-MS (m/z): 365.47 (M+H").

2.3.4. 1,2,4-Tri-O-acetyl-3-deoxy-3-fluoro-6-S-acetyl-6-thio-p-gluco-
pyranose (12)

A solution of thioacetate 11 (2.50g, 6.90 mmol) in 90% TFA
(172.50 mL) was stirred for 20 min at room temperature. The reac-
tion mixture was concentrated under diminished pressure and
crude was obtained as a colorless oil. Acetylation of the residue
with Ac,0-pyridine (1:2, 36.50 mL) and chromatography of the
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product (hexane/AcOEt, 4:6) gave compound 12 (1.77 g, 70%,
R¢=0.45 in hexane/AcOEt, 4:6) as colorless syrup. [oc]?,2 +12.00
(c 0.1, CHCl3); IR (Nujol): 1697 (SAc) cm™!; 'H NMR (CDCl5): &
6.30 (br s, 1H, H-1), 5.62 (d, 1H, H-4), 5.33-5.04 (m, 1H, H-2),
4.80 (dtr, 1/2H, J3 ¢ =53.3 Hz, J3 4 = 9.2 Hz, H-3'), 4.58 (dtr, 1/2H,
Jzg=519Hz, J3 4 =9.0 Hz, H-3'), 4.03-3.98 (m, 1/2H, H-5), 3.70-
3.64 (m, 1/2H, H-5"), 3.28-3.21 and 3.15-3.08 (2 m, 2H, H-6a’,6b"),
2.36 (s, 3H, SAc), 2.17, 2.14, 2.12, 2.10 (4s, 12H, 40Ac); Anal. Calcd
for C14H19FOgS: C, 45.90; H, 5.23. Found: C, 46.04; H, 5.16. ESI-MS
(m/z): 367.38 (M+H").

2.3.5. 1,2,4-Tri-O-acetyl-3-deoxy-3-fluoro-6-S-(2-S-pyridy!l)-6-thio-p-
glucopyranose (13)

To a solution of thiosugar 12 (2.00 g, 5.46 mmol) in methanolic
ammonia (228 mL), DTDP (9.55g, 43.70 mmol) dissolved in
MeOH:H,0 (1:1, 47 mL) was added dropwise and the mixture
was stirred at room temperature. After stirring for 20 h, the reac-
tion mixture was concentrated. Acetylation of the residue with
Ac,0-pyridine (1:2, 109 mL) and chromatography of the product
(hexane/AcOEt, 4:6) gave compound 13 (1.67 g, 70%, Ry=0.45 in
hexane/AcOEt, 4:6) as colorless syrup. [0]%* +4.00 (c 0.1, CHCls);
Jmax 283 nm (& 5510); 'H NMR (CDCl3): 6 5.62 (d, 1/2H, H-1'),
5.26-5.03 (m, 2H, H-2" and H-4), 4.79 (dtr, 1/2H, J5=51.9 Hz,
_Igr‘4r =9.2 Hz, H—3/), 4.53 (dtr, 1/2H, .]3’,1‘- =51.7 Hz, ]3,'4, =9.0 Hz, H-
3), 4.19-4.14 (m, 1/2H, H-5), 3.75-3.70 (m, 1/2H, H-5), 3.42-
3.35 (m, 2H, H-6a',6b), 2.14, 2.12, 2.10, 2.08, 2.07, 2.05 (6s, 18H,
60Ac); Anal. Calcd for C;7H0FNOS,: C, 47.10; H, 4.65; N, 3.23.
Found: C, 47.24; H, 4.46; N, 3.35. ESI-MS (m/z): 434.49.

2.3.6. 1-[3-Deoxy-3-fluoro-6-S-(2-S-pyridyl)-6-thio-3-p-glucopyran-
osylJthymine (7a)

A mixture of thymine (2.33 g, 18.55 mmol), HMDS (4.80 mL,
23 mmol) and saccharine (0.16 g, 0.85 mmol) in anhydrous CH3;CN
(69 mL) was refluxed for 30 min. Triacetylated thiopyridyl sugar 13
(5.74 g, 13.25 mmol) and tin chloride (1.94 mL, 17.22 mmol) were
then added and the reaction mixture was refluxed for 5 h, cooled,
neutralized with aqueous sodium bicarbonate, and extracted with
CH,Cl, (500 mL). The organic layer was washed with water
(3 x 10 mL) and dried over anhydrous sodium sulfate, evaporated
to dryness. The crude underwent deacetylation with methanolic
ammonia (550 mL) within 4 h, concentrated and finally purified
by flash chromatography (AcOEt) to give compound 7a (3.53 g,
64%, R¢=0.30 in AcOEt) as white foam.

2.3.7. 1-[3-Deoxy-3-fluoro-6-S-(2-S-pyridyl)-6-thio- 3-p-glucopyran-
osylJuracil (7b)

A mixture of uracil (2.08 g, 18.55 mmol), HMDS (4.80 mL,
23 mmol) and saccharine (0.16 g, 0.85 mmol) in anhydrous CH3CN
(69 mL) was refluxed for 30 min. Triacetylated thiopyridyl sugar 13
(5.74 g, 13.25 mmol) and trimethylsilyl trifluoromethane-sulfonate
(3.10 mL, 17.22 mmol) were then added and the reaction mixture
was refluxed for 5h, cooled, neutralized with aqueous sodium
bicarbonate, and extracted with CH,Cl, (500 mL). The organic layer
was washed with water (3 x 10 mL) and dried over anhydrous so-
dium sulfate, evaporated to dryness. The crude underwent deacet-
ylation with methanolic ammonia (550mL) within 4h,
concentrated and finally purified by flash chromatography (AcOEt)
to give compound 7b (3.29 g, 62%, R¢ = 0.27 in AcOEt) as white foam.

2.3.8. 1-[3-Deoxy-3-fluoro-6-S-(2-S-pyridyl)-6-thio- 3-p-glucopyran-
osyl]5-fluorouracil (7c)

A mixture of 5-fluorouracil (2.41g, 18.55 mmol), HMDS
(4.80 mL, 23 mmol) and saccharine (0.16 g, 0.85 mmol) in anhy-
drous CH3CN (69 mL) was refluxed for 30 min. Triacetylated thio-
pyridyl sugar 13 (5.74g, 13.25mmol) and trimethylsilyl
trifluoromethane-sulfonate (3.10mL, 17.22 mmol) were then

added and the reaction mixture was refluxed for 5 h, cooled, neu-
tralized with aqueous sodium bicarbonate, and extracted with
CH,Cl, (500 mL). The organic layer was washed with water
(3 x 10 mL) and dried over anhydrous sodium sulfate, evaporated
to dryness. The crude underwent deacetylation with methanolic
ammonia (550 mL) within 4 h, concentrated and finally purified
by flash chromatography (AcOEt) to give compound 7c (3.89 g,
70%, Re=0.25 in AcOEt) as white foam.

2.3.9. 1-[3-Deoxy-3-fluoro-6-S-(2-S-pyridyl)-6-thio-3-p-glucopyran-
osyl]cytosine (7f)

A mixture of N*-benzoyl cytosine (3.99 g, 18.55 mmol), HMDS
(4.80 mL, 23 mmol) and saccharine (0.16 g, 0.85 mmol) in anhy-
drous CH3CN (69 mL) was refluxed for 30 min. Triacetylated thio-
pyridyl sugar 13 (5.74g, 13.25mmol) and trimethylsilyl
trifluoromethane-sulfonate (3.10mL, 17.22 mmol) were then
added and the reaction mixture was refluxed for 5 h, cooled, neu-
tralized with aqueous sodium bicarbonate, and extracted with
CH,Cl, (500 mL). The organic layer was washed with water
(3 x 10 mL) and dried over anhydrous sodium sulfate, evaporated
to dryness. The crude underwent deacetylation with methanolic
ammonia (550 mL) within 4 h, concentrated and finally purified
by flash chromatography (AcOEt) to give compound 7f (3.60 g,
68%, Rr=0.32 in AcOEt) as white foam. [o]? +2.00 (c 0.5, MeOH);
Jmax 269 nm (¢ 7400); 'H NMR (CDs0D): 6 8.23 (m, H-6 of pyri-
dine), 7.78-7.69 (m, H-4 and H-5 of pyridine), 7.51 (d, 1H, H-5),
7.46 (d, 1H, Js=7.3 Hz, H-6), 7.08-7.03 (m, H-3 of pyridine),
552 (d, 1H, Jy»=94Hz, H-1), 422 (dtr, 1H, Jg3 =52.5 Hz,
J2»3=9.0Hz, J3 4 =89Hz, H-3), 3.73-3.66 (m, 1H, H-2"), 3.53-
3.42 (m, 2H, H-4' and H-6a'), 3.34-3.30 (m, 1H, H-6b), 2.92-2.87
(m, 1H, H-5'); '°F NMR: 6 —64.33; 3C NMR (CDs;0D): § 165.54,
160.32, 154.28, 148.46, 137.56, 132.91, 122.03, 120.12, 99.36,
92.38, 85.62, 72.39, 70.64, 70.22, 33.63; Anal. Calcd for
CisH17FN404S;: C, 44.99; H, 4.28; N, 13.99. Found: C, 44.82; H,
4.42; N, 13.52. ESI-MS (m/z): 401.48.

2.3.10. 9-[3-Deoxy-3-fluoro-6-S-(2-S-pyridy!)-6-thio-B-p-glucopyran-
osylJadenine (7g)

A mixture of N°-benzoyl adenine (2.93 g, 12.25 mmol), HMDS
(3.10 mL, 15.19 mmol) and saccharine (0.10 g, 0.56 mmol) in anhy-
drous CH3CN (46 mL) was refluxed for 30 min. Triacetylated thio-
pyridyl sugar 13 (3.80¢g, 8.75 mmol) and tin chloride (1.38 mL,
12.25 mmol) were then added and the reaction mixture was re-
fluxed for 5 h, cooled, neutralized with aqueous sodium bicarbon-
ate, and extracted with CH,Cl, (500 mL). The organic layer was
washed with water (3 x 10 mL) and dried over anhydrous sodium
sulfate, evaporated to dryness. The crude underwent deacetylation
with methanolic ammonia (512 mL) within 4 h, concentrated and
finally purified by flash chromatography (AcOEt) to give compound
7g(3.32 g, 64%, Re= 0.32 in AcOEt) as white foam. [o]Z* +4.00 (c 0.5,
MeOH); Amax 263 nm (& 9860); 'H NMR (CDs0D): 6 8.58 and 8.35
(2s, 2H, H-2,8), 8.33-8.25 (m, H-6 of pyridine), 7.63-7.18 (m, H-
4, H-5, H-3 of pyridine), 6.96 (br s, NH;), 5.88 (d, 1H, J;2 = 9.1 Hz,
H-1"), 4.01 (dtr, 1H, Jg3 =52.3 Hz, J» 53 =8.7 Hz, ]34 = 8.6 Hz, H-3"),
3.79-3.67 (m, 1H, H-2"), 3.59-3.53 (m, 1H, H-6a’), 3.51-3.47 (m, 1H,
H-4'),3.42-3.37 (m, 1H, H-6b'), 2.96-2.81 (m, 1H, H-5"); '°F NMR: §
—63.20; *C NMR (CDs;0D): & 160.54, 155.75, 152.31, 149.86,
147.75, 145.76, 136.71, 120.37, 120.23, 116.98, 91.76, 89.64,
72.19, 69.70, 66.64, 33.87; Anal. Calcd for C;gH;7FNgO5S,: C,
45.27; H, 4.04; N, 19.80. Found: C, 45.31; H, 4.12; N, 19.62. ESI-
MS (m/z): 425.51.

2.4. Biological assays

The antiviral assays were based on the inhibition of virus-in-
duced cytopathicity in confluent cell cultures, and the cytostatic
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assays on inhibition of tumor cell proliferation in exponentially
growing tumor cell cultures according to previously described
methodology [15,32].

2.4.1. Antiviral activity assays

The antiviral assays, other than the anti-HIV assays, were based
on inhibition of virus-induced cytopathicity in HEL [herpes simplex
virus type 1 (HSV-1) (KOS), HSV-2 (G), vaccinia virus, vesicular sto-
matitis virus, cytomegalovirus (HCMV) and varicella-zoster virus
(VZV)], Vero (parainfluenza-3, reovirus-1, Sindbis virus and Cox-
sackie B4), HeLa (vesicular stomatitis virus, Coxsackie virus B4,
and respiratory syncytial virus) or MDCK [influenza A (HINT;
H3N2) and influenza B] cell cultures. Confluent cell cultures (or
nearly confluent for MDCK cells) in microtiter 96-well plates were
inoculated with 100 CCIDsg of virus (1 CCIDsq being the virus dose
to infect 50% of the cell cultures). After a 1 h virus adsorption period,
residual virus was removed, and the cell cultures were incubated in
the presence of varying concentrations (200, 40, 8, .. ..M) of the test
compounds. Viral cytopathicity was recorded as soon as it reached
completion in the control virus-infected cell cultures that were not
treated with the test compounds. The minimal cytotoxic concentra-
tion (MCC) of the compounds was defined as the compound concen-
tration that caused a microscopically visible alteration of cell
morphology. The methodology of the anti-HIV assays was as fol-
lows: human CEM (~3 x 10° cells/cm?) cells were infected with
100 CCIDsq of HIV(Illg) or HIV-2(ROD)/mL and seeded in 200 pL
wells of a microtiter plate containing appropriate dilutions of the
test compounds. After 4 days of incubation at 37 °C, HIV-induced
CEM giant cell formation was examined microscopically.

2.4.2. Cytostatic/toxic activity assays

Murine leukemia L1210, murine mammary carcinoma FM3A,
and human lymphocyte CEM and human cervix carcinoma HeLa
cells were seeded in 96-well microtiter plates at 50,000 (L1210,
FM3A), 75,000 (CEM) or 20,000 (HeLa) cells per 200 pL-well in
the presence of different concentrations of the test compounds.
After 2 (L1210, FM3A), 3 (CEM) or 4 (HeLa) days, the viable cell
number was counted using a Coulter counter apparatus. The 50%
cytostatic concentration (CCso) was defined as the compound con-
centration required to inhibit tumor cell proliferation by 50%.

2.4.3. Thymidine and uridine phosphorylase assays

The conversion of dThd to thymine, Urd to uracil and com-
pounds 13b and 13c to the free base by human recombinant thy-
midine phosphorylase and uridine phosphorylase type 1 (kindly
provided by Dr. T.P. Roosild, Las Vegas, Nevada, USA) was mea-
sured by high-pressure liquid chromatography (HPLC) analysis.
To determine the conversion activity, a high amount of recombi-
nant enzyme was incubated with 100 uM of dThd or 13b and
13c in TP-buffer (10 mM Tris.HCl, pH 7.6, 1 mM EDTA, 2 mM
KH,PO4/K;HPO,4 and 150 mM Nacl) or UP-buffer (same as TP-buf-
fer, but 300 mM NaCl instead of 150 mM). At 20, 40 and 60 min,
100 pL aliquots of the reaction mixtures were withdrawn and
heated at 95 °C for 3 min to inactivate the enzyme. dThd and Urd
were separated from thymine and uracil and 13b and 13c were
separated from 5-FU and uracil on a reverse-phase RP-8 column
(Merck, Darmstadt, Germany) and quantified by high-pressure li-
quid chromatography (HPLC) analysis (Alliance 2690, Waters, Mil-
ford, MA). The separation was performed by a linear gradient from
98% buffer B (50 mM NaH,PO,4 and 5 mM heptane sulfonic acid, pH
3.2), to 20% buffer B + 80% acetonitrile (8 min 98% buffer B + 2%
acetonitrile; 5 min linear gradient of 98% buffer B + 2% acetonitrile
to 20% buffer B + 80% acetonitrile; 10 min 20% buffer B + 80% aceto-
nitrile, followed by equilibration at 98% buffer B + 2% acetonitrile).
Retention times for thymine and dThd were, respectively, 5.1 and
10.8 min, for uracil and Urd, respectively, 2.1 and 2.4 min and for

13b, 13c and 5-FU, respectively, 20.1, 20.1 and 2.4 min. UV-based
detection was performed at 267 nm.

3. Results and discussion
3.1. Synthesis

Two main strategies were used for the synthesis of 3-fluoro-6-
S-(2-S-pyridyl) nucleosides 7a-c,f.g.

Our first approach (Scheme 1) was focused on the preparation of
3-fluoro-6-thio-glucopyranosyl nucleosides of thymine 5a, uracil
5b, 5-fluorouracil 5¢, N*-benzoyl cytosine 5d and N°-benzoyl ade-
nine 5e as useful precursors toward the synthesis of 6-S-nucleosidyl
S-pyridine disulfides. 1,2:5,6-di-O-isopropylidene-3-deoxy-3-flu-
oro-a-p-glucofuranose (1) [34] was readily transformed into the cor-
responding 1,2,4,6-tetra-O-acetyl-3-deoxy-3-fluoro-glucopyranose
[35], which upon condensation with purine and pyrimidine bases
afforded 3-deoxy-3-fluoro-B-b-glucopyranosyl nucleosides 2a-e
[14]. Deprotection of nucleosides 2a-e in methanolic ammonia gave
the fully unprotected derivatives 3a-c,f,g, while the base protected
benzoylated derivatives 3d,e were obtained when 2d,e were treated
with NaOH-ethanol-pyridine [10,11,14]. Treatment of 3a-e with p-
toluenesulphonyl chloride in dry pyridine [35] and direct acetyla-
tion of the free hydroxyls at C-2' and C-4 with acetic anhydride/pyr-
idine afforded the desired acetylated 6-O-tosylated derivatives 4a-e
in very good yields. Subsequently, the tosylated derivatives 4a-e,
after treatment with potassium thioacetate in hot N,N-dimethyl-
formamide (DMF) [36-38], were converted into the corresponding
thioacetates,  1-(2,4-di-O-acetyl-6-S-acetyl-3-deoxy-3-fluoro-6-
thio-B-p-glucopyranosyl)thymine (5a), 1-(2,4-di-O-acetyl-6-S-acet-
yl-3-deoxy-3-fluoro-6-thio-p-p-glucopyranosyl)uracil (5b), 1-(2,4-
di-O-acetyl-6-S-acetyl-3-deoxy-3-fluoro-6-thio--p-glucopyrano-
syl)5-fluorouracil (5c¢), 1-(2,4-di-O-acetyl-6-S-acetyl-3-deoxy-3-
fluoro-6-thio-g-p-glucopyranosyl)-N*-benzoy! cytosine (5d) and
9-(2,4-di-O-acetyl-6-S-acetyl-3-deoxy-3-fluoro-6-thio-p-p-gluco-
pyranosyl)-N°-benzoyl adenine (5e), respectively. Deprotection of
the p-protected thionucleosides 5a-e by methanolic ammonia
and in situ thiopyridinylation in H,O, MeOH and 2,2-dipyridyl
disulfide (DTDP) at room temperature [22], led to the desired deriv-
atives 7a-c. These reactions were completed within 20 h and the
isolated yields of the 6-S-nucleosidyl S-pyridine disulfides were
generally higher than 65%. Attempts to fully unprotect thionucleo-
sides 5a-c resulted to the formation of their corresponding sym-
metrical disulfides 6a-c, the thiopyridinylation of which also led
to the desired 6-S-nucleosidyl S-dipyridine disulfides 7a-c. It is
noteworthy that only decomposition products were obtained after
deprotection/thiopyridinylation of N%-benzoyl cytosine and N°®-
benzoyl adenine derivatives, 5d and 5e, respectively.

In order to circumvent this difficulty we chose to investigate a
route in which the thionucleosides could be generated from a suit-
able thiopyridine sugar precursor. Our alternative synthetic path-
way, in which compound 12 was envisioned as an appropriate
glycosyl donour for the preparation of the suitable sugar, is de-
scribed in Scheme 2. Initially, selective removal of the 5,6-O-iso-
propylidene group of starting material 1 [34] led to the
formation of diol 8 [33]. Selective sulfonylation of 8 with p-tolu-
enesulphonyl chloride in pyridine led to compound 9, which was
treated with dihydropyran (DHP) and p-toluenesulphonic acid
monohydrate in dry CH,Cl, in order to give compound 10 in very
satisfactory overall yield. Displacement of the tosyl group with
the thioacetyl moiety proceeded without difficulties to afford com-
pound 11. Precursor 12 was readily available from glucofuranose
11 through hydrolysis with 90% aqueous trifluoroacetic acid at
room temperature and direct acetylation. Deprotection of the gly-
cosyl donor 12 using methanolic ammonia, direct thiopyridinyla-
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Scheme 1. (i) (a) MeOH/H,0/amberlite IR 120(H"); (b) Ac,0/pyridine; (c) silylated base, CH3CN, trimethylsilyl trifluomethane-sulfonate or tin chloride; (ii) pyridine/MeOH/
amberlite IR 120(H")/NaOH or methanolic ammonia; (iii) (a) pyridine, p-toluenesulfonyl chloride; (b) Ac,0/Pyridine; (iv) KSAc/DMF/100 °C; (v) methanolic ammonia/H,0/
MeOH/2,2-dipyridine-disulfide; (vi) methanolic ammonia; (vii) H,O/MeOH/2,2-dipyridine-disulfide.

tion [22] (8 mol excess of DTDP/MeOH/H,0) followed by acetyla-
tion led to the desired thiopyridine sugar 13. In order to prepare
not only the target 6-S-nucleosidyl S-dipyridine disulfides 7f.g,
but the previously synthesized 6-S-(2-S-pyridyl) nucleosides 7a-c
as well, glycosylation reactions with the corresponding purine
and pyrimidine bases and the 6-thiopyridine sugar 13 followed
by direct deacetylation were employed.

All new compounds were well-characterized by NMR and UV
spectroscopy, mass spectrometry and elemental analysis. The 'H
NMR data obtained for the newly synthesized 5a-e revealed that
these compounds had the g configuration (Jy/ > 8.0 Hz). It must
also be mentioned that the desired compounds 5a-e, showed
strong infra-red absorptions at 1750 cm~! (OAc) and 1697 cm™!
(SAc), while in their '"H NMR spectra prominent 3-proton methyl
signals appeared, which were ascribed to the acetylthio moiety
and 6-proton methyl peaks, which correspond to the acetoxyl
group. Moreover, data in the 'H NMR spectra, obtained for the
newly synthesized 6-S-(2-S-pyridyl) nucleosides 7a-c,f,g, revealed
the absence of 6-proton methyl peaks, which correspond to the

acetoxyl group and the presence of 2-S-pyridyl moiety, whose pro-
ton peaks appeared between 8.4 and 7.1 ppm.

The stability of the target compounds was assigned after
3 months storage, either in organic solution or in solid phase, by
performing NMR spectroscopy. Comparison of the primarily NMR
spectra of the target molecules with those of the same storable
compounds could clearly reveal identical proton NMR spectra.

3.2. Antiviral and cytostatic activity

Compounds 6a-c and 7b,cf.g were evaluated for their antiviral
activity against a wide variety of DNA and RNA viruses, including
herpes simplex virus type 1 (HSV-1) (strain KOS), HSV-2 (strain
G), vaccinia virus, vesicular stomatitis virus (VSV), varicella-zoster
virus (VZV) strains OKA and 07/1, and human cytomegalovirus
(HCMV) strains AD-169 and Davis in HEL cell cultures, VSV, Cox-
sackie B4 and respiratory syncytial virus (RSV) in HeLa cell cul-
tures, parainfluenza-3 virus, reovirus, Sindbis virus, Coxsackie
virus B4 and Punta Toro virus in Vero cell cultures, influenza A
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ammonia.

(H1N1, H3N2) and B virus in MDCK cell cultures and feline corona
virus (FIPV) and feline herpesvirus in CRFK cell cultures. None of
the compounds tested showed an appreciable inhibitory activity
at subtoxic concentrations (i.e. 4-20 uM for 7b, 20-100 uM for
7c and >100 uM for the other compounds). The new molecules
were also examined for their cytostatic activity against murine leu-
kemia L1210, murine mammary carcinoma FM3A, human lympho-
cyte Molt4/C8 and CEM and human cervix carcinoma Hela cells.
Compounds 3a-g (Table 1) and the acetyl-substituted 5a-e analogs
(data not shown) did not show appreciable antiproliferative activ-
ity. Likewise, the 6,6-disulfide glucopyranosyl pyrimidine dinucle-
oside derivatives 6a-c did not show appreciable cytostatic action
against the evaluated tumor cell lines (ICsg: 71 to >500 uM) (Table
1). However, their corresponding 2-S-pyridyl 6-thioglucopyranosyl
mononucleosides 7 were endowed with a more pronounced cyto-
static activity in cell culture. In particular, the 5-fluorouracil (7c)
and especially the uracil (7b) derivative showed considerable cyto-
static potency against the murine L1210, and human Molt4/C8,
CEM and Hela cells. Also, 7c and 7b were cytostatic against prolif-
erating human embryonic lung HEL fibroblasts (ICso: 36 M and
9.2 uM, respectively), Crandell feline kidney cells (CRFK) (ICso:
6.2 and 39 uM) and canine Madin-Darby kidney cells (MDCK)
(ICs0: 50 uM and 11 uM, respectively). Conversely, the adenine
(7g) and cytosine (7f) derivatives showed poor, if any cytostatic
activity (192 — >500 pM) (Table 1). It is somewhat intriguing that
among the 2-S-pyridyl 6-thioglucopyranosyl mononucleotides,
only the derivatives containing an uracil/5-fluorouracil base were
markedly more cytostatic than those, which bear a thymine, cyto-
sine or adenine base. The fluorouracil derivatives proved equally
cytostatic against murine and human cells, as well as against leu-
kemia, mammary carcinoma, cervix carcinoma and lymphoma tu-
mor cells. The molecular basis of the antiproliferative activity of

Table 1

Inhibitory effects of the test compounds on the proliferation of murine leukemia cells
(L1210), murine mammary carcinoma cells (FM3A), human T-lymphocyte cells
(Molt4/C8, CEM) and human cervix carcinoma (HeLa) cells.

Compounds ICs0® (UM)

L1210 FM3A Molt4/C8 CEM Hela
3a >200 >200 >200 >200
3b >200 >200 >200 >200
3c >200 >200 >200 >200
3d >200 >200 >200 >200
3e >200 >200 8117 120+ 15
3f 159+ 58 >200 163 +21 155 +64
3g 166 + 47 >200 183 +24 124 +47
6a >500 >500 >500 >500
6b 302 £ 36 123 +39 >500 32040
6¢c 231+34 71+18 >500 2800
7a 120 £ 56 >200 84+4 106 + 21
7b 9.5+0.0 17+4 92+1.1 8.8+0.7
7c 5419 352 433 353
7f >500 >500 >500 3697
7g 238 £41 >500 228 +36 192+9

4 50% Inhibitory concentration or compound concentration required to inhibit
tumor cell proliferation in cell culture by 50%.

the fluorouracil derivatives is currently unknown. When com-
pounds 7b and 7c¢ were exposed to purified recombinant thymi-
dine phosphorylase (TPase) or uridine phosphorylase type I
(UPase), they were not hydrolyzed to the free pyrimidine base un-
der conditions where thymidine (exposed to TPase) and uridine
(exposed to UPase) were readily converted to thymine and uracil,
respectively (data not shown). These findings indicate that these
molecules exert their potency via their intact nucleoside moiety
(or anabolite derived thereof), rather than a catabolic metabolite
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(i.e. free 2-S-pyridyl 6-thioglucopyranose). Also, it is clear from the
inactivity of the 3a-g series of compounds that the 2-S-pyridyl
group plays an important role, in concert with the uracil base, to
express pronounced cytostatic activity. In fact, Decout has recently
reported on 2',3-dideoxyribonucleoside 3'-disulfides [22] and
found that those derivatives, which contain a rather bulky moiety
on the disulfide part of the molecule (i.e. nitrophenyl, butyl, hexyl,
actyl) were also most cytostatic than others. This is in agreement
with the presence of a rather bulky entity on the disulfide in com-
pounds 7b and 7c as well. The exact molecular mechanism of cyto-
static activity is currently subjected to further studies. Mutatis
mutandis, compounds 7b and 7c could be viewed as potential lead
compounds for further modification in order to redesign and syn-
thesize more potent cytostatic agents.

4. Conclusion

We have prepared a series of 2-S-pyridyl-6-thionucleosides,
bearing natural and modified purines and pyrimidines, by develop-
ing highly efficient synthetic routes. None of the new compounds
showed antiviral potency at subtoxic concentrations, but com-
pound 7c, and in particular 7b, were endowed with significant
cytostatic potency and can be viewed as novel lead compounds
for further modifications. It would therefore be interesting to fur-
ther explore the structure-activity relationships by modifying the
base part as well as the sugar portion by incorporating different
chemical entities.
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