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EYXAPIZTIEZ

H ekmovnon tn¢ mapoUoacC UETATTUXLOKAG epyaciac éAaBe ywpoa oto
Epyaotnpio Opyaviknc Xnueia¢ tou Tunuato¢ Bioxnueioc ko
BioteyvoAoyiac tou lMaventotnuiov Osooaliag.

EmiBAgnwv kadnyntng¢ ntav o kadnyntnc Opyavikng Xnueioac k. Koutwtng
Anuntptog, tov omoio da ndeda va euxaplotiow yla TNV EUTTILOTOOUVN
ToU pov €6¢elée, yla TI¢ MOAUTIUEG Kot Emtoltkodountikec umodeielc tou
oto blaitepa evolapepov Feua movu pou aveédeoe kadwe kal yla tnv
urtootnptén mou pou umébelée 1000 O akadnuoiko 000 Kol O€
enayyeAuartiko eninebo.

Ermtiong, Oa ndsda va euyapiotnow tnv uetadidbaktopa ko. Moavta
Jtuliavn kot tyv unoynela dtdaktopa ka. AnpomouvAou AGnva yia Tic
TTOAUTIUEG YVWOELC Kol oUUBOUAEC wote va oAokAnpwidel n mapovoa
SLatptBn kadwce KL EMELON NTAV MAVTA EKEL OTAV TIC XPELX{OUOUV.

Tédog, Va ndelda va ekppdow TIC EUXOPLOTIEC UOU O OAa Tt UEAN TOU
gpyaotnpiov yla to KAipua ouvepyaoiag mou @POVTIoOAV va ETIKPATE(
ko’ 0An tn SlApKELX TNG EKITOVNONG TNC EPyaTiac.

Institutional Repository - Library & Information Centre - University of Thessaly

09/06/2024 08:52:45 EEST - 3.21.247.127



AumAwpatikr Metamtuylakn Epyaoio
«XUvBeon vVEwv C-8 UTTOKATECTNUEVWY TIUPAVOVOUKAEOTLTWY TNC adevivng wg VEoL
KUTTOPOTOELKOL TTAPAYOVTEGY

INEPIEXOMENA 4
IHIEPINAHYH 7
ABSTRACT 8
1. EIXATOQIH 9
1.1 YAATANOPAKEY 9
1.2 YAATANOPAKEY KAI Y’ XHMATIXMOXY HMIAKETAAHXY 9
1.3 NOYKAEOZITEXY 13
1.4 TPOIIOX APAYXHY NOYKAEOZITQN 14
1.5 NOYKAEOZITEX ME ANTIKAPKINIKH APAXH 17
1.6 NOYKAEOZITEXY ME ANTIIIKH APAXH 19
1.7 IYPANONOYKAEOZITEX 21
2. EIAIKO MEPOX 30
2.1 YKoIlIox 30
3. TENIKEX MEOOAOI 31

3.1 XPQMATOI'PA®IA AEIITHXY XTIBAAAY (THIN LAYER CHROMATOGRAPHY,

TLC) 31
3.2 XPQMATOTPA®DIA ETHAHE 32
3.3. EHPANZH AIAAYTQN 33

3.4.ANTIAPAXEIXY YTIO THN ENIIAPAYH AKTINOBOAIAX MIKPOKYMMATQN 33

3.5 TAYTOIIOIHXH ENQYXEQN 33
4. IIEIPAMATIKO MEPOX 34
4

Institutional Repository - Library & Information Centre - University of Thessaly
09/06/2024 08:52:45 EEST - 3.21.247.127



AumAwpatikr Metamtuylakn Epyaoio
«XUvBeon vVEwv C-8 UTTOKATECTNUEVWY TIUPAVOVOUKAEOTLTWY TNC adevivng wg VEoL
KUTTOPOTOELKOL TTAPAYOVTEGY

4.1 EIMNI¥KOIIHXH THXY XYYNOEXHY C8-YIIOKATEXTHMENQN
T'ANYKOITYPANONOYKAEOZITQN 34

41.1. 9-(2,3’4,6-TETPA-0-AKETYA-B-D TNYKOITYPANOXYA)-N6-
BENZOYA AAENINH (2) 34

41.2. 9-(2,3’4,6-TETPA-0-AKETYA-B-D-TAYKOITYPANOXYA)-8-BPQMO-
N6- BENZOYA AAENINH (3) 35

4.1.3. T'ENIKH IIEIPAMATIKH IIOPEIA I'lA THN IIPOETOIMAXIA
ITPOXTATEYMENQN C8-AAKYNYA AAENINO ITYPANONOYKAEOZITQN (4A-E)
35

4.1.4. 9-(2,3',4,6-TETPA-O-AKETYA-B-D-TAYKOITYPANOXYA)-8-
EINTINYA-N6- BENZOYA AAENINH (4A) 36

4.1.5. 9-(2,3',4',6-TETPA-O-AKETYA-B-D-TAYKOITYPANOXYA)-8-
®PAINYAAIOYNYA-N6- BENZOYA AAENINH (4B) 36

4.1.6. 9-(2,3°4,6"-TETPA-O-AKETYA-B-D-TAYKOIIYPANOXYA)-8-P-
TOAOYAIOYNYA-N6- BENZOYA AAENINH (4C) 36

4.1.7. 9-(2,3°4,6"-TETPA-O-AKETYA-B-D-TAYKOIIYPANOXYA)-8-
(ITYPIAIN-3-YA-AIOYNYA)-N6- BENZOYA AAENINH (4D) 37

4.1.8. 9-(2,3°4,6"-TETPA-O-AKETYA-B-D-TANYKOIIYPANOXYA)-8-
(ITYPIAIN-2-YA-AIOYNYA)-N6- BENZOYA AAENINH (4E) 37

4.2 EINIYKOIIHXH THY XYYNOEXHX I'IA THN IIPOETOIMAXIA TQ2N MH
ITPOXTATEYMENQN C8-AAKYNYA AAENINO ITYPANONOYKAEOZITQN (5A-D)

38
4.2.1 9-(B-D-TAYKOIIYPANOXYA)-8-ENITINYA-AAENINH (5A) 38
4.2.2 9-(B-D-TAYKOIITYPANOXYA)-8-PAINYAEIITINYA-AAENINH (5B) 38

4.2.3 9-(B-D-TAYKOIITYPANOXYA)-8-P-TOAOYAIOYNYA-AAENINH (5C) 39

4.2.4 9-(B-D-TAYKOITYPANOZYA)-8-(ITYPIAIN-3-YA-AIOYNYA)-AAENINH
(5D) 39

4.3 IIPOENIX*KOITHXH YYNOEXHY 8-PAINYAAIOYNYA-AAENINHX (1I) 39

5. TAYTOIIOIHXH ME 'H NMR 41

Institutional Repository - Library & Information Centre - University of Thessaly
09/06/2024 08:52:45 EEST - 3.21.247.127



AumAwpatikr Metamtuylakn Epyaoio
«XUvBeon vVEwv C-8 UTTOKATECTNUEVWY TIUPAVOVOUKAEOTLTWY TNC adevivng wg VEoL
KUTTOPOTOELKOL TTAPAYOVTEGY

6. TAYTOIIOIHXH ANTIKAPKINIKHY APAYXHY 41
7. AINIOTEAEXMATA-YYZHTHXH 42
8. BIBAIOTPA®IA 44

Institutional Repository - Library & Information Centre - University of Thessaly
09/06/2024 08:52:45 EEST - 3.21.247.127



AumAwpatikr Metamtuylakn Epyaoio
«XUvBeon vVEwv C-8 UTTOKATECTNUEVWY TIUPAVOVOUKAEOTLTWY TNC adevivng wg VEoL
KUTTOPOTOELKOL TTAPAYOVTEGY

MEPINHWH

Ol VOUKAEOUITEG OUYKATOAEYOVTOL OVAUECO OTA TILO ONUOVTLKA OTOLXELO yLa
TO KUTTOPA YLATL AIMOTEAOUV CUOTOTLKA TwV VOUKAEIKWV of€wv. MNa to Adyo autod ta
TEAEUTAlO XPOVIA QIOTEAOUV OTOXO Yyla TOpaywyr TPOIOVIWV TOCO ME
KUTTOPOTOELKN-AVTLKOPKLVLKA 6pAon 000 Kal avtiBaktneldlakn kot avtukrn dpaon.

Ot voukAeoliteg amoTeAoUVTaL OO POVOCAKXOPITEG UE TeVTOUEAN i e€apeAn
S0KTUALO ouvdebepévoug He KaAmola £TEPOKUKALKA PBdaon. OL tpomomolnpévol
VOUKAegolitec, oL omoiolL amoTeAOUV £€va ONUOVIIKO €peuvnTIKO Tedio, PEpouv
OOULKEC TPOTIOTIOLOELG KOL OTO TUA MO TOU GAKXAPOU aAAQ KAl OTO TUAUA TNG faonc.

Itnv mapovoa SUTAWHATIKA €pyaocio Teplypadetal n ouvvBeon twv C-8
UTIOKATEOTNUEVWY  TIUPAVOVOUKAEO(TwY Kal n  Opdon Tou¢ w¢ mbavol
OVTLKAPKLVIKOL Ttapdyovteg. Avaluovtal ol cUVOETIKEG ool Tou akoAouBnBnkav yla
TNV MOPACKEUN TOUC, N HEB0SOC Tautomoinong toug Kabwc Kat n BLOAOYLKN) TOUC
amotipunon.
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ABSTRACT

Nucleosides belong among the most important elements of cells because
they are components of nucleic acids. For that reason, in recent years they became
targets for the production of products either with cytostatic-anticancer or
antibacterial and antiviral action.

Nucleosides consist of monosaccharides with five or six member ring
connected to a ring-position hetero basis. Modified nucleosides, which constitute an
important research area, bear structural modifications both in the sugar and the
base moiety.

This thesis describes the synthesis of C8-alkynyl adenine pyranonucleosides
as potential anticancer agents. The synthetic route, the method of structure
identification as well as biological evaluation of the novel compounds are analyzed
within.
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1. EIZATQrH

1.1 YSatavBpakeg

OL ubaTAVOPOKEC 1} CAKXAPO OTOTEAOUV HLd ATIO TIG TECOEPLC KUPLEG
katnyopie¢ PBlopopiwv mou ocuvavtwvral oe Kabe Twvtavd opyaviopd Kot
TIPOKELTAL YLO L0 OHASOl OPYOVLKWY OUCLWV UE YEVIKO XNUIKO TUTo Cn(H20)Nn.0L
vdatavOpakeg eival ToAvUSpofu-ahdelibeg, TOAUUSPOEU-KETOVEC I EVWOELC TIOU
pmopouv va udpoAuBouv pog oAU USpofuKapPBOVUAIKES EVWOTELG.

Ynapyxouv TEoOeEPLG KUPLEG Katnyopie¢ udatavOpakwv Ploloyikol
evéladépovroc:

e MovooaKkyapiteg, HE KUPLOUC QVILMPOOWIOUC TN YAUKOIn Kol
dpouktdln. To poOpla autd eival T HOVOUEPH Yo T ouvBeon
TLOAUTTAOKOTEPWV SOUWV.

e Aloakxoplteg, HE KUPLOUG QVTLITPOCWITIOUC TN 0oUKPOln, Aaktoln Kot
HOATOLn. AltoteAouvtal amnod U0 LOVOOOKXAPLTEG.

e  OALYOOOKXQPITEG, UE KUPLOUC QVIUTPOOWTIOUG TG HaAToSeETpiveg Kal
TOUG $pOUKTO-OALyooaKXOPLTEG. Amotelouvtatl ano 20-30
HOVOCOKYOPLTEG.

e [loAucakxapiteg, HE KUPLOUG QVILTPOCWITOUC TO AUUAO, TO YAUKOYOVO
Kol tnv Kuttopivn. Ta pOpLo autd amoteAolvial amd €KATOVTIASEG
XALadeg urtopovadeg yAukolng.

H BloAoylkry toug onuaocia sival tepdotia agdol amoTeAoUV TnyN
EVEPYELOG, SOULKA OTOLXELD TWV KUTTAPWV Kal GAAWV HOKPOMopilwv Omwg ol
YAUKOTIPWTEIVEG, OL AUTOTMOAUCOKXOPITEG KOL TO VOUKAELKA Of€a (avAyovieg
pHovooakyxopiteg, ptoln kat Seofuplfoln).

1.2 YéatavOpaKkes KalL CYNUATIOUOC NUIXKETAANC

OL povooakyopiteg pmopouv va umdpfouv oe U0 popdEc. Tnv popdn
aVOLXTAG AAUCLSAC KL TNV KUKAOTIOLNUEVN TOUG Hopdr. Ta 0AKXOPA QTaVTWVTAL
0€ KUKALKN popdr otav pia KapBovuAlky opudda Tou Lopilou Toug avildpd Ue Uia
opada udpoluliou, pog SnpLoupyla NULOKETAANG.

JUYKEKPLUEVQ, OTaV Lo aAdelidon avtdpd pe éva poplo aAkooAng, divel uia
NULOKETAAN, evw Otav avtbpd Ue éva OeUTEPO HOPLO OAKOOANG, Oivel pia
QKETAAN. Auti n avtibpaon eival pla evdéouoplakni mupnvodiAn npocOrkn mou
odnyet otnv dnuovpyia mupavolwv A dpoupavolwv.

O uNXaviopog tng aviidpaong oxnUATiopol akeTaAlwy prnopet va diaipebel
o€ 6Vo otadla (Zxnua 1). To mpwTto otddlo €ival Lo TUTILKE, KATOAUOUEVN Qo
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o0 mpooOnkn otnv kapBovulopdada. O o6flvog KOTAAUTNG TPWTOVLWVEL TNV
kapBovulopdada kot n  oAkoOAn (aoBevéc mupnvodlho) mpooBaiAel TO
TIPWTOVLWUEVO, EVEPYOTIOLNUEVO KapBovUAlo. Me anmwAela evog MPpwToviou amo
1O BeTikA POPTIOUEVO EVOLAPEDTO TIALPVOUHE LA NULAKETAAN. Me TnVv tpooBnkn
€VOC popiou OAKOOANG, N NUIOKETAAN PBplOKETAL OTO MOA TNG TOPELOC
HETATPOTNG TNG OE «TMARPN» AKETAAN. To SeUTEPO ULOO TOU PNXAVIOUOU, £lval
pLo Syl umtokaTAoTaon TNG MPWTOVIWHEVNC NULakeTaANng (L.G. Wade, J.R. 2012).

IxApa 1. O BACLKOC UNXAVIOUOG OXNUOTLOMOU OKETAAWV.

Av n aAdelbopada kat n uvdpofuloudada avrnkouv oto i6l0 HOPLO,
T(POKUTITEL MLl KUKALKI) NHLOKETAAN. Ol KUKALKEG NULOKETAAEG eival dlaitepa
otaBfepég av kKataAnyouv oe mevia- N e€apeleic SaktuAioug, yU' autod apketol
vdaTAVOPAKEG AMAVIOUV OE KOTAOTACN LOOPPOTIAC OVAUECSH OTLG SOMEC TNG
KAELOTAG KAl avolkTng aAuoidag. Ot aAdoefdleg Omwe n YAUKOLN, Umopolv va
OXNUOTIOOUV KUKALKEG NULAKETAAEG TIOU TIEPLEXOUV TEVIAUEAELS 1 e€apeleis
SaktuAioug. Itnv mepinmtwon twv mo kowwv aAdoefolwv, N LooppPOTia EVVOEL
e€apeleic SAKTUALOUG HE NULAKETAALKO SEOUO PeTalL Tou aAdeldikol avBpaka
Kal tng udpotuiopadag oto C5 (ZxAua 2).
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IXAMA 2. IXNUATIOMOC KUKALKAG NULAKETAANG TNG YAUKOING
(http://www.chem.uoa.gr/chemicals/chem_glucose.htm)

OMAa ta oakyapa, dev anaviouv we e€apeAeic SAKTUALOL, OTNV NULOKETAALKN
pHopdn touc. O mevTapeAnc, NUAKETAALKOG SAKTUALOG TNG PpoukTOlnG, daivetal
oto oxAua 3. TMoAAEc aAdomevtoleg kal Ketoe€oleg oxnuatilouv MeVTOUEAELG
SoktuAloug. OL mevrapeleic SaktuAol, Oev eilval TO00 MTUXWHEVOL OGO OL
e€apeleic kat €tol anelkovilovral cuvnOweg wg eminedec mpoBoAég Haworth.

IxAna 3. Ixnuatiopog poupavolng
(http://www.biology.uoc.gr/courses/BIO6 Organiki Ximia/Lectures/Lecture%2020.pdf).

Ol KUKALKEG SOUEC TWV HOVOOOKXOPLTWY, ovopalovtal cUPGwWVO UE TOUG
nevta- N e€apelel¢ SaktuAioug Toug. OL efapeAel KUKALKEG NULAKETAAEC
ovopalovtal mupavoleg, amo Ttov efapeAn, KUKALKO aiBépa mupdvio. Ot
TLEVTOUEAELG KUKALKEG NULAKETAAEG ovopalovtal poupavoleg, and TovV MEVTOUEAD
KUKALKO auBépa poupavio. Otav o SaktuAlog plag mupavolng i oupavolng,
KAELVEL, TO NULOKETAALKO ATOHO AVOpOKQ, UETOTPETMETAL amo Mia emimedn
kapBovuloudda o Evav acUUUETPO AvBpaka. Avaloya e TO ToLd TTAEUPA NG
(mpwtoviwpeévng) kapBovulopdadag mpooBaAletal, N nulaketoAki opada -OH,
pmopel va kateuBouvetal mavw R Katw. OL dVo autol MPOoAVATOALGHOL TNG
NULakeTaAlkng opadag -OH, divouv Slaotepeopepn mpoidvta mou ovoudlovral
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avwpeprn. To NULAKETOALKO ATOpHo AvOpaka ovouAleTal aVWUEPLKOG AvOpaKag
Kol avayvwpiletal eUKOAA wWC TO POVO Atopo dvBpaka mou cuvdéetal pe Vo
ofuyova (L.G. Wade, J.R. 2012). lNa mapddetypa, otn YAUKOLN LE TNV OVTLOTPETTTN
¢ KukAomoinon mpokumtouv U0 6opég, n a-D-yAukomupavoln kot n B-D-
vyAukomupavoln. Itnv nepimtwon ¢ o-D-yAukomupavolng, o XapoKTNPLOMOG
«a» umodnAwvel OtL To USpoEUALO TTou cuvdéetal otov C-1 Bploketal o BEon
trans w¢ mpog tov umokataotdtn —CH,OH tou C-5 (6nAadn Bploketal kAtw amo
to eninedo TOU OSaKTUAlou). Xtnv mepimtwon NG B-D-yAukomupavolng, o
XOPAKTNPLOUOS «B» umodnAwvel OtL to LUSPOEUALO Tou cuvdéetal otov C-1
Bpioketal os Béon cis wg mpo¢ tov umokataotatn —CH,OH tou C-5 (6nAadn
BpiokeTtal mavw amo To eninedo tou SaKTUALou).

Ot mponyoUueveg Sdopéc (Haworth) av kal eUxpnoteg 6ev pHaG TAPEXOUV
akplBr) ewkova tou efapeAny Sdaktuliou NG TUpavolng. O OUYKEKPLUEVOG
SaktuAlog bev elval duvatdv va elval emimedog, AOyw NG TETPAESPLKAG
VEWUETPLOC TWV KOPEOUEVWV OTOHWV avOpaka. AviiBeta, ot SaktuAlol NG
nupavolng HmopolV vo ULOOETAOOUV OTEPEOSLATAEELC  QVAKALVIPOU, HE
anotéAeopa va eEouSetepwvovtol OAEG oL TAoEL;, £hOOOV OAOL Ol YELTOVIKOL
Seopol C-H €xouv dapabuiopévn Stapdpdwon kat ot ywvieg C-C-C pmopouv va
Tpooeyyloouv TNV amaAlayUévn omo TACELG TUUR TNG KOVOVIKNG TETPAESPLKNC
ywviag (McMurry, 2000, p. 151).

Ol UTTOKATAOTATEG TWV ATOMWV avBpaka tou daktuliou ival SUo sldwv:
ol afovikol Kat ol tonuepvol (Zxnua 4). Ou afovikol Seopol gival oxedov kabetol
TpoG to pEco emimedo tou SaKTUALOU, evw oL Lonueplvol Seopol slvatl oxedov
napaAAnAot mpog to emimedo auto. Ot afovikol uToKOTOOTATEC TiPofAAouv
MAVW Kol KATw amd to péco emimedo tou Oaktuliou, evw oL Lonueplvol
uToKOTAOTATEG Slatdooovtal otnv nepldpEpela. Ol afoVIKOL UTTOKATAOTATEG,
EKTOG Tou Uudpoyovou, MaPeUmodilouv OTEPEOXNUIKA O €vag Tov GAAO, av
gempoPalouv amd tnv dla mAeupd tou Saktuliou. AvtiBeta, umapxel TOAU
TIEPLOOOTEPOG XWPOG yla TOUG LONMEPLVOUG UTIOKATAOTATEG. Etol, €vag
UTIOKOITAOTATNG ElvOL 0TABEPOTEPOG OTNV LONUEPLVH art’ OTL TNV agovikn B€aon.

Ixfipa 4. Mopdn avéxhwtpou piag mupavelng (B = onpepwég unokoraotatng, Bll=
a§OVLKOG UTIOKATOLOTATNG)

12

Institutional Repository - Library & Information Centre - University of Thessaly
09/06/2024 08:52:45 EEST - 3.21.247.127



AumAwpatikr Metamtuylakn Epyaoio
«XUvBeon vVEwv C-8 UTTOKATECTNUEVWY TIUPAVOVOUKAEOTLTWY TNC adevivng wg VEoL
KUTTOPOTOELKOL TTAPAYOVTEGY

Kata avaloyia o SaktuAlog tng doupavolng UMopEl va eivol TTTUXWHEVOC,
£€TOL WOTE T TEooEPA ATOpO va €lval oto (6lo emimedo Kol TO MEUMTO €KTOC TOU
erunédov autou (Ixnua 5). Aut n Slapdpdwon kaAeitalr popdn dakélou. OL
SaktuAlol ¢ Ppoupavolng sival oe Béon va alAnlopetatpEmovial TaxUTATA O€
Sladopetikég otepeodlatalel. Eival moAU mio eUEAIKTOL oo TOUCG SOKTUALOUC TNG
nupavolng, YeEyovog mou e€nyel Tnv emhoyr Toug wg ocuoTtatikwy Tou RNA kat DNA
(Stryer, 2001).

IxAua 5. Mopdn dakélou tng B-D-ptpolng

1.3 NovkAeodliteg

Mta povada mou amoteAeital amo po Bacn SeopeUPEVN OE Eva GAKXOPO
ovopaletal voukAgolitng. Ot VOUKAEOUITEC amaVTWVTAL 0E OAOUG TOUG OPYQAVIOUOUC
™M¢ dvong kabwg amotedouv Soptkd otolxeia tou DNA kat tou RNA. OL téooeplg
povadeg voukAeolitwv oto RNA ovopalovrtol adsvooivn, youavoaoivn, Kutidivn kot
ouptdivn, evw oto DNA ovoupalovtat &eofuadevoaoivn, begofuyouavoaoivn,
Seotukutidivn kat Bupdivn. Ze kaBe nmepintwon, to N-9 piag noupivng  to N-1 piag
nupludivng ouvdéetal oto C-1' tou cakyapou. H Bdaon PBploketal mavw amod to
eNinedo tou cakydpou Otav n dourn ypadetal Pe TOV KAAGLKO TPoOmo, SnAadn n
Stapodpdwon tou yAukolitikou deopou N elvat 8 (Zxnua 6).
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IxAna 6. O N- yAukoTLTtikog 6e00C B o€ €va voukAeolitn
(http://chemwiki.ucdavis.edu/Organic_Chemistry/Organic_Chemistry_With_a_Biological_E
mphasis/Chapter_11%3A_Nucleophilic_carbonyl_addition_reactions/Section_11.5%3A_N-
glycosidic_bonds).

‘Eva voukAeotiblo eival o pwodpoplkog otépag Tou VoukAeolitn. H mio Kowvn
B£0on eotepormnoinong oe €va Guolko VOUKAgoTiSLo eival n udpouAik opada mou
ouvdéetal otn Béon C-5' tou cakydpou. Mia €vwaon Tou Snuoupysital amo N
ouvbeon g Pwodoplkng opdadag oto C-5' TOoUu COKXAPOU €VOG VOUKAEollTn
ovopaletal 5'- pwodopikdg voukAeolitng f 5'- voukAeotidio (L. Stryer, 2006).

Avdloya ¢uoIKWV VOUKAEOlLTWY £XOUV TIAPOUCLACEL LOLOITEPO EPEUVNTIKO
evlladépov ta TEAsuTala XpOvia, KUPLwG AOYyW TWV QVILKOPKIVIKWY, OVTUKWY,
avtiBaktnpidlakwy, Kabwg kal avtiofeldwtikwy olotitwyv toug (Zhou et al. 2004,
Perigaud et al. 1992, Robins et al. 1990, MacCoss et al. 1990).Q¢ £k ToUTOU £XOUV
nipaypatonolnBel MOAEG TPOMOTOLAOEL TOOO OTO TUAMA TNG BAONG 00O Kal Tou
COKXAPOU TWV GUCLKWV VOUKAEOUTWV HE OMWTEPO OKOTIO va SleupuvOel evoeAexwg
10 ACUA TWV BEPATTEVTIKWY TOUG LOLOTATWV.

1.4 Tpomog Spaon¢ vovkAgo{tTwv

Onwg elvat  yvwoto, n ouvbeon Twv UOIKWYV  VOUKAEOTUITWV
npaypatomnoleital evookuttaplkd, aAAd €xouv Kal tn duvatotnta va eLlcEABouv ota
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kKOTtapa pe madnuky Siwayuon. EmutAéov, adou el0éABouv, mpaypoTOMOLE(TAL
€VOOKUTTOPLKN TPOMOMOLNCH TOUC HE OKOMO TNV TOPOywyl TwV aVIOTOLXWV
VOUKA£0TLSLlwV TOUG, TA OTtolal XPNOLUOTIOLOUV OL TIOAUPEPACEG WG BACLKEG SOUIKEC
pHovadeg tou yevetikoU UALkoU DNA kat RNA. Baowlopevol otnv madntikny didxuon,
TO VOUKAEOUITIKA avaAoya, LopLa TTou amoTteAOUV XNULKA TPOTIOTIOLNUEVEG EKSOOELG
TwV PUOLKWV VOUKAEOUITWY, XPNOLUOTOLRONKOV WC QVTLUKOL KOl OVTLKAPKLVIKOL
TLAPAYOVTEG yLa TN Beparmneia mMAnBwpag aoBevelwv (Zhou et al. 2004).

Ta voukAeolitika avaloya oAANAETILOpOUV iTe UE CUYKEKPLUEVA LKA EVIU QL
elte pe KuTTaPKA €viUPO TIOU OCUMMETEXOUV OTn BloouvBeon Twv MPOSpoUwV
voukAgoTiSiwv tou DNA kat RNA, Le TO POKUTTWY OEPATMEUTIKO AMOTEAECUO Va
efaptatal amd to mold E&viupo €xelL avooTtalel. TPomomoloel; Twv GUOLKWV
VOUKAEO{ITWY HUIMOPOoUV VA TOPAYOUV TAEELC VOUKAEOUTWY UE TIOAU GUYKEKPLUEVA
g€vlupo- oToxouG. Me To aUEAVOUEVO EPEUVNTIKO evOLAdEPOV YL TO VOUKAEOTITIKA
avaloya, €xel dnuioupynBel pla peyaAn molkilia voukAeollTikwyv Sopwv Kal €va
ouvexwg auéavopevo paopa evlupwv- otoxwv (Claire Simons, 2000).

Ta avaloyo Twv VOUKAEOUTWY QMOTEAOUV OTNV TPAYHATIKOTNTA QVEVEPYQ
TPOoPAPUAKA, TO Omolo £VOOKUTTOPIKA TIPEMEL va TpomomnmolnBolv waote va
uropéoouv va dpacouv. H Stadikacia auth ocuviotatol otn ¢wodopuUAiwaor) Toug
oMo T KUTTOPLKEC 1N UKEC Klvaoec (Arner and Eriksson, 1995). Adov
dwodopuAlwBouv TPog TG TPLPWODOPLKEG TOUC OOUEC QMO KUTTOPLKA N LKA
gvlupo, epmodilouv elte Apeca €lte EUUECO TOV KUTTAPLKO N LLKO SUTAQCLOOUO, N
napepunodilouv Tov avadutAaciacpuo tou DNA.

‘Evag KOWVOC UNXOVIOUOC OVTLLLKNG KOl QVTLKOPKLVIKNAG SpAong Twv avoAOywVv
TWV VOUKAEOUITWV €lval N EVOWHATWON) TOUG OTNV EMLUNKUVOUEVN aluaida tou DNA,
TMPOKOAWVTAG TNV SLaKOmn TG EMPAKUVONRG TG Ol KUTTOPLKEG TOAUUEPAOEG
ouvbéouv To 5° Akpo tou €vog voukAeotibiou pe tnv LUSPOLUALKA 3° opada Tou
EMOUEVOU VOUKAEOTLOlOU He Tautoxpovn ameAeuBépwon pag mupodwodopLkig
opadag kat Snuioupyiag dwododlecteplkol SECUOU PETALY TWV VOUKAEOTLOLWV
(Lewin 2003, Burns et al., 2005). Edv éva avaAoyo VOUKAEOTLSLwV Sev €XEL UL opada
3'-udpotuliou, bev umopel va evwOel pe tn 5'-dwodoplki opdda Tou EMOUEVOU
voUKAeoTISlou, Kal autd mopepnmodilel AMOTEAECUATIKA TNV ETUUAKUVON TNG
aAvoidag.

EKTOC TOUu Tapamdvw HUNXAVIOMOU, Ta VOUKA£o{lTikA avaloya Spouv Kat
HEOW AAwV pnxaviopwv. MmopoUv va evepyomoljoouv tnv Stadikaocia tng
QIOMTWONG OTA KOPKLVIKA KUTTOPO ELTE AUECA €(TE EUUECA PEOW TNG KATAOTOANG
QVTLOOTITWTLIKWYV yovidiwv (Lui et al. 2010, Bhat et al. 2010).

lNa Toug avtkoug voukAeoliteg, N dwodbopuliwon apxilel pe Tnv mpooOnikn
pog dwodoplkng opadag otnv 5'-6éon tou cakyxdpou, n omoia KATaAUETOL ATO
€LOIKEG UKEC VOUKAEOUITIKEG KLVAOEG, TPoG TN Snuwoupyia evog povodwaodoplkol
voukAeolitn (Wagner et al. 2000, Balzarini 1993). Ot peténelta dpwodopuALWOELS
Tpog TG Stpwodoplkég Kal TPLPwodoplkEG LOPDEG TwV VOUKAEOTWY KataAuovtal
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OItO VOUKAEOBLTIKEC KIVAOEG KOl VOUKAEOUITIKEG SLPWOPOPLKEG KLVAOEC, AVILOTOIXWG
(ZxAua 7). H pwodopuliwon amod UKEG VOUKAEOUITIKEG KIVAOEC OTWG EMIiONG KAl N
XOUNAR kavotnta dtamepatotntas Twv GwoPopuUALwUEVWY VOUKAEOTITWY 06nyouv
OTNV CUCCWPEUON TWV GAPUAKOAOYIKA EVEPYWV HOpdWV TOUG, OoTa KUTTOPA TIOU
€xouv TpooBAnBel amd tov 16. H §pdon Twv VOUKAEOUITIKWY aVOAOYWVY EVAVTL TWV
LWV, EVTOTIIETAL OTNV LKOWVOTNTA TOUC VO AAANAETILOPOUV E TIG WKEG TTIOAUUEPAOEC.
MtpoUpeva toug GpUGCLKOUC VOUKAEOUITEG, TA AVILKA OVAAOYyd TOUC WMOPOUV va
OmOTEAECOUV UTIOOTPWHA YLOL TIC TIOAUUEPAOCEC KAl VO EVOWHATWOOUV OTO LKO
yovidiwpa. H evowuatwaon Toug oTo LKO yoviSiwpa Uropel va mpokaA€éoel Slakomn
™G avTlypadnG TOU LKOU YOVISLWUATOC, VA TO KATAOTHOEL [N AELTOUPYLKO KOl KATA
OUVETIELO. VOl KATAOTEIAEL TNV avTlypadn TOU LoU Kal TNV TEPALTEPW TAPAYwWYN
loowpatidiwv. Aedopévou OTL 0 PUNXOVIOUOC avTlypadnG TOU LKOU YOVISLWUATOC
elval ouvinpnuévog oe MOAAA (6N wwv, T VOUKAEOUTIKA avaAoya UIopouv va
mapoualacouv Spaon évavtl peyalou ¢pacpatog wv (Chong et al. 2002). Aitel va
ONUELWOEL MW HEPOG TNC EKAEKTIKOTNTAC TWV VOUKAEOUITIKWY aVAAOYWV EVAVTL TWV
KUTTAPWV TOU €lval POAUOUEvVA HPE TOV 1O, OdelleTal OTNV OUYYEVELD TOU
VOUKA£O{ITIKOU avaAOyou HE TNV UKN TIOAUUEPAOH, OMOTE OCO HEYOAUTEPN N
OUYYEVELQ TOOO UEYAAUTEPN N EKAEKTLKOTNTA TOUC WG BEPATIEUTLKOL TTOPAYOVTEC.
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fLWKUTTApI0 pigo KUTTapMER s pfhp v evlokuTTdpIo pioo

HO Bion HO Baon Hp-l?‘—o Bon
o Novkheolmkn gy o
Ko
OH R OH R CH R
R Baen S -HOVO P TPOPING
OH Dupuakiin NoukheoliTng voukhsoditng
H Oupivey
OH Kureaivy Novkhsomidikn
KIVATI
2. %2 :
Noukhsolitng HO-F-O-P-0 Baon
OH OH 0
OH AR

5 -B1p T popIKGC
voukhsoliTyg

Noukhsolimki .
dipwapopiky | KIVATI)

o 9 0 |
HO-P-O-P-0-FP-0 Bdon
OH OH OH 0

OH R

5 TpIpw I PopIKG S
voukhsoliTnc

IxAua 7. Tpomomoinon Twv VOUKAEOITIKWY avaAOywV TIPOG TNV EVEPYH TOUG Hopdr UECW
evbokuTtapLkn ¢ pwaodopuiiwonc.

O unNXoviopog 6pAaonG Twv VOUKAEOTWY, oL omoiol §pouv w¢ aVTLBLOTIKA
Baoiletal eite 0TO OTL KATACTPEDOUV GUYKEKPLUEVA T AT TWV BaKTNpiwy, OMwg
N MEUBPAVN KAl TO KUTTOPLKO TOLXWHA TouG, £lte oTo OTL emdpouv otnv ouvBeaon
Twv pwteivwyv (Siev et al. 1969) kat otn HeETAPOPA LOVIWV HECW TNG MAACUOTLKAG
uepBpavng (Ahn et al. 2000).

1.5 NovkAeoliteg pue avTikapkivikn paon

O kapkivog euBulvetal ywa €éva peydAo TMOOCOOTO Twv Bavdtwv oTLg
Blropnxavikeg xwpeg. Epudaviletal adou pucloloyikd KUTTOPA LETOOXNUATLOTOUV OE
VEOTIAAOUATIKA, HEOW METABOAAG TOU YEVETIKOU TOUG UALKOU KOL OVWUOANG
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€kppoong oplopévwy yovidiwv. H Bepameia aoBevwv mou mAcxouv amod Kapkivo
ETUSLWKEL Va:
e TmpoodEépel  avakoLdLon, ywo Tapadslypa  Apeon avakoudlon amod

SUCAPECTA CUUMTWHATA,

e emayel tnVv Udeon wote va efadaviotolv OAA TA HOKPOOKOTILKA KOl

HULKPOOKOTILKA XOPOKTNPLOTIKA TOU KOPKIVOU, KON KOL OV ELVOL YVWOTO WG

n vooog e€akoAouBel va udiotatat Kat TEAOC,

e Oepamelosl, ywo TO OmMoOio OAA TA KOPKWIKA KUTTOPQ TIPEMEL Vo

Kataotpadouv.

OL emloyég Oeparmeiog Tou Kapkivou eivat n eyxeipnon (mpwv 1o 1955), n
oktwvoBeparneia (oo to 1955 péxpl mepinou to 1965), n xnueloBepameia (LETA TO
1965) kat TéAog, n avocoBepareia Kal n yovidlakn Bepamneia.

H avayvwplon TwV OVIIKAPKLWVIKWY KOl KUTTOPOOTATIKWY LSLOTATWY TwV
VOUKAEOUITWY KoL TWV aVvaAOYwV TOUC, OMOTEAOUV QVTIKE(HEVO HEAETNG €6W Kol
TmoAAG xpovia (Matsuda A. et al. 2004, Cory A. H. et al. 1994, Manta S. et al. 2010).
Karmolwa amd ta Mo yvwoTA aVILKOPKLVIKA VOUKAEOUITIKA avAAoya aVvAKOUV oTnv
KOTNyoplo. TWV OVTIUETABOAITWY, HLa KOTATOEN TWV OVTIKAPKIVIKWV GAPpUAKWY
oUpudwva PE TO PBLOXNULKO HUNXOVIOMO TNG OVILKAPKIVIKAC Spdong Ttoug. Eva
mapadelypa TETOLOU HNXOVIOUOU egival n mopeunodion ¢ BloolvBeong Twv
VOUKAEIKkWV of€wv amo muptudvikoug [5'- fluorouracil, cytarabine (AraC), Ixnua 8]
KOL TIOUPLWVLIKOUG QvTaywVvIoTEG (ZxNua 9) mou £xouv umooxopevn 6Opdon os
SLadopouc avBpwILvouG oTEPEOUG OYKOUC OTIWG TOU TIAYKPEATOC, TWV WOBNKWV Kot
0 Kapkivog Tou mvevpova (Hardman J.G. et al. 2001).

IxAna 8. OL SOUEC TWV TIUPLULELVIKWY avVTOyWwVLoTWwY 5-¢pBopo-oupakiln, paivetal o evepydg
petaBoAitng tng 5'- FAUMP (aplotepa) kat AraC (6€1a).

Mo mpoodateg peAéteg €xouv amodeifel emiong TNV LKAVOTNTA AVAAOYwV
TWV VOUKAEOUITWVY VA EVEPYOTIOLOUV QTIOTMTWTLKOUG HUNXAVIOUOUG OE €va €UpPOG
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KOPKLVLKWV KUTTOPLKWVY CELPWY, ATOSELKVUOVTAC TEPALTEPW TNV XPNOLUOTNTA TOUG
W¢ avtikapkvikol mapayovteg (Lui et al. 2010, Bhat et al. 2010).

IxAua 9. H doun tou Clofarabine, mapddelypa €vog moupwvikoU avtaywviotn (John A.
Secrist, 2005).

1.6 NovkAeoliteg ue avtuukn paon

Ot voukAeolitec Kal Ta avaloyd toug mapepBarlopeva otnv cuvBeon Tou
DNA kot tou RNA pmopoUv va €MNPEACOUV EKTOC OO TNV OUVOEGCN VOUKAEIKWY
0LEWV TWV KOPKWIKWY KUTTAPWV Kal TOUG avilypadlkoUg Kal HETOYpadpLKOUC
HUNXQAVLOUOUG TOAAQMAQCLOOMOU TwV LwV. MNapéxouv £T0L €va apKeTd evoladEépov
onueio ekkivnong yla tTnv avamtuén avtwkwyv ¢apuakwyv (Komiotis D. et al. 2008,
Zhou W. et al. 2004, Perigaund C. et al. 1992).

'H6n TMOAAQ VOUKAEOUTIKA OvVAAOYyd XPNOLUOTOLOUVTAL OTNV LATPLKA €vavtl
LWV OMWG To oL Tou TpokaAel To AIDS (HIV), tou o0 tng nratitdog B (HBV), twv
gprnintoiwv (HSV 1-2), tou kuttapopeyaioiol (CMV) kat Tou LoU Tou £printa {wothpa
(VZV). Ztnv mepimtwon tou HIV avapeoca ota VOUKAEOUTIKA avaloya Tou
Xpnotuomnolouvtal Bepamnevtikd ival ta ddC, AZT, ddl, d4T, abacavir kat 3TC mou
S8pouv w¢ avaoTtoAeig Tng avtiotpodng petaypadaong tou ouv (Zxua 10). Mo tov 1o
HBV €xeL nén eykplBel otnv Apeptkn kal xpnotpomnoleitat to 3TC oe ouvduAoUO UE
wtepdepovn-a. MNa tov CMV, tov HSV 1 kat 2 kat tov VZV xpnolpomnoleitatl mAn6og
VOUKAgolltlikwy  avoAoywv, onw¢ Budapafivn, akukAoBipn, dofoupldivn
PLdAoupLdivn, acedoupidn, yavoikhoBipn, BalakukAoBipn kat dAAa (Gumina G. et
al. 2001).
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IxAua 10. OL 60OpEC TWV VOUKAEOUTIKWY avaAOoywv avooToAéwv TnG aviiotpodng
petaypadaocng tou ol tou AIDS.
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1.7 IupavovovkAeo{iteg

OL €peuveg TouU €xouv Tpayuatomolnbel péxpL onuepa HE OTOXO TN
Snuoupylo GOPUAKWY HE AVTLKA /KAl avTkopkwviky 6pacn, adopoloav Kupiwg
oTn XPNon avaAOywv VOUKAEOITWYV TIOU £XOUV W GAKXOPO Hia Ttevtoln kal pEpouv
™ B-amelkovion. H onoudaldtnta Twy mevtolwv avayvwpLloTnKe amo Tn OTLYU TTou
n pLBOIN kat n 6eofuplPoln TautomolBnKaV WG CUCTATIKA TWV VOUKAEIKWVY OEEWV.
OMol oL voukAeoliteg oto DNA kat RNA amoteAlouvtal amnod éva D-mevtopoupavollkod
OAaKXopo ouvOeSEUEVO e Pl ETEPOKUKALKN VouKAgoBaon (moupivn i mupLudivn),
HEow €vog B-N-yAukooldlkol Seopol (Saenger 1984, Blackburn and Gait 1996,
Bloomfield et al. 1999). Ouwc, oplopéva mpoBAnRpata mou pogkuPav anod t xpnon
TWV POoUPAVOVOUKAEOUITIKWY aVOAOYWY, OTIWG O AVETTAPKNAG UETABOALOUOC TTPOG TLG
EVEPYEC TPLOWODOPLKEC SOUEC TOUC, N XNMLKA N EVIUUATIKI) OIEVEPYOTIOLNGH) TOUC, N
To€LKOTNTA, N EUPAVION VEWV AVOEKTLKWVY LWV KOL OYKWV KAl TEAOG O ULKPOG XPOVOG
NUIWNAC KOl KOTA CUVEMELA XpOvog Spaong toug, £otpeav To evdladépov Twv
EMIOTNUOVWY  OTN  MEAETN TNG OVTLKOPKLVIKAC KOL OVTUKAG 8pdong VEwV
VOUKAEOUITIKWY avaAOywV Kot ELOIKOTEPA AUTWV TIOU GEPOUV WG CAKXAPO HLa £€0TN
(www.cf.ac.uk/phrmy/ChemEd/presentations.html).

Oa TPEMEL va TOVIOTEL OTL N €psuva yla TNV ovakaAudn ovIUKWV Kot
OVTLKAPKLWVIKWY VOUKAsollTwv He e€apeAl vdatavOpakikd SoKTUALO elxe Melvel
OPKETA Bripata miow o€ OXEON ME AUTA TWV BLOAOYLKWEG EVEPYWV VOUKAEOUITWV UE
Tpomornolnuévoug Tmevtapeleic Sdaktulioug. Mapoda autd, VoukAeollteg ue
Tpornornotnuévoug e€apeleic udatavBpakikouc daktuAloug €xouv afloAoynbel yia
TG Tubaveg avtukeg (Verheggen et al. 1993, Verheggen et al. 1995, Maurinsh et al.
1997, Ostrowski et al. 1998), avtikapkivikég (Antonakis 1989) kal avilBLOTIKEG TOUG
dlotnteg (Haouz et al. 2003), kabBwg kal w¢ SOUKEC povadeg otn olLvBeon
VOUKAgikwv o€€wv (Vastmans et al. 2000, Vastmans et al. 2001).

Mapopoiwg, N avantuén VOUKAEOUTIKWY avaAOYywV Ttou Gpépouv pebBulopada
o0V TPOTOMOLNCN OTO TUAMA TOU OaKXApPOU TOUG, €XEL TMEPLOPLOTEL oTn oUvVBeon
doupavovoukAeoltikwy avoloywv (Mitsuhiro Kinoshita et al. 1975, Rosanne
Bonjouklian et al. 1979, Olivier R. Martin et al. 1983). Kamotwa anoé avtd ta avaioya,
onwg ot 3'-6e0€u-3'- C- pueBulo-B-D- pLpovoukAeoliteg (Sarah Couturier et al. 2007)
kat 3'-6e0&u-3'- C- pebBulo ppodoupavovalulovoukAeolite¢ (Mohamed Aljarah et
al. 2008), £€xouv cuvteBel Kol €xouv €EETAOTEL WG TPOG TLG AVTLKEG TOUG LOLOTNTEG UE
TELPAUOTA KUTTOPLKWV KOAALEPYELWY, aAAA KapLd €vwon Sev emMESELEe onUAVTLKA
6pdon. Exouv PBéPawa ouvieBel kot evwoelg mou €dslav  afloonueiwtn
KUTtapoToéLk Kol aviwiky dpdon, onwg n (2S')- 2'- deofu- 2'-C- peBulokutidivn
(Akira Matsuda et al. 1991) pe tun 1Cso 0.26 pg/ml o AeUXALULIKA KOPKLVIKA KUTTapa
L1210 kat ot 2'- 6eo0€u-2'- C- pebulo- kuTtLdiveg kal -ouptdiveg (Hirokazu Awano et al.
1996) e Tpég 1Cs0 0.14-0.22 pg/ml €vavtl tou ov HSV- 1.
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Ito epyaotiplo Blo- Opyavikng xnuelag tou tunuatog Bloxnuelag kat
Blotexvoloyiag tou Mavemiotnuiou Oeococaliag, €xouv ouvteBel ¢pBoplwpévol
nupavovoukAeoliteg (Manta et al. 2007), oL omoilol PELWVOUV OTTOTEAECUATIKA TN
SpaotikdtnTa tng PARN, éva €viupo-kAeLSL oTnVv amolkodounon tnG MoAUASEVUALKNC
oupag (moAu(A) oupag) (Zxnua 11). Ta ouykekpluéva  VOUKAEOUITIKA avaAoya
UMmopoUV Vol XpnoLpomolnBolv w¢ TPOTUTIEG EVWOELS Yylo TNV QVATTUEN VEWV
EVWOEWV TIou Ba purmopouv va puBuilouv tnv PARN (Balatsos et al. 2009).

IxApa 11. Ot Sopég dOopLWHEVWY TTUPAVOVOUKAEOTITWV.
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Akoun, pBoplwpévol mupavovoukAeoliteg €xouv aflodoynBel kal wg
avaotoAeic tng dwodopuAdong Tou YAukoyovou (GP), €vIupo HE KEVIPLKO
pOAo otov KOTOPBOALOUO TOU YAUKOYOVOU Kol UTEUBuVO yla tnv mapaywyn
vYAukOlng oto aipa (yAukoyevoAuon). H Aemtopepng avaluon Twv
mapayovtwv Tou KaBopilouv T oOUVOECN HLKPOUOPLOKWY EVWOEWV
(avaotoAéwv) otn GP oe poplako eminmedo, mapéxel Tn duvatotnta eAEyXou
™C¢ ev{UPIKAG Toug &pdong n Kal TG OVETBUUNTNG ATOWKOSOUNONG
yAukoyovou, oto ocokxapwdn Swafntn tomou 2, Omou n umepyAukotuia
armoteAel ocoPapd LaTPlkO TPOPANUA.  IUYKEKPLUEvVa, dBopLwuEvoL
nupLutdvikol yAukomnupavovoukAeoliteg kaBw¢ kal éva pBoplwpévo deolu-
TIUPAVOVOUKAEOQTIKO avaloyo tng N*-BevioUAokutooivng amodesixyBnkav
QVTOYWVLOTIKOL avaoTtoAeic tng PpwodopuAdong tou HUikol YAUKOyovou
(GPb) (Tsirkone et al. 2010).

Qotoo0, TA TEAeuTAlO XPOVIA €XOUV aVOKOAUDTEL VEEC OELPEG
BLoAoOYyIKA eveEPYWV OKOPEOTWV VOUKAeolTwv pe e€apeAny uvdatavOpaKiko
SaktuAlo. OL akopeotol ¢OBopo KeTOMUPAVOVOUKAEOLITEG, OL ormolol
ouvtédnkav oto gpyaotriplo Opyavikng XnUelag tou TuApatog Bloxnuelog
kol Blotexvohoyiag tou Maveniotnuiov Osooaliac (Manta et al. 2007) kaBwg
Kol aAot avaAoyol mupavovoukAeoliteg (Leclercg et al. 1992, Khan et al.
2001, Ollapally et al 1999, Egron et al. 2002) €xouv aflohoynBel yla TIg
OVTLKEG KOL T OVTIKOPKIVIKEC TOUC LdLotnteC (evwoelg 1-5, IxAua 12).
Afloonpueiwtn elval n avtukn 6pdon evavil Tou eviepoiol (rotavirus), mou
enédel€av ol evwoelg 1a,b, 2 kad 4a,b.
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X NHBz
Y.
|\N N N N N
PN < I < 1)
RO N 70 TrO N N RO N N
(0] 0 0 I
¢} - 0 L 0 L
F F F
laR=Tr,X=NHBz, Y=H 2 3aR=Tr
1bR=H,X=NHBz,Y=H 3bR=H
1cR=H,X=0H,Y=Cl X 0
Y /
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LK ¢ L
RO N 0 RO N NS
(0] o) |
R X
F 0 F 0
4aR=Ac¢,X=NHBz,Y=H 5aR=Ac
4bR=H,X=NHBz,Y=H 5bR=H

4cR=Tr,X=0H,Y=F
4dR=Ac¢,X=OH,Y=F

IxAna 12. Ot Souég akdpeoTwy HOBOPO KETOMUPAVOVOUKAEOTLITWV.
EmunpooOeta, aKOPEOTA KETO- TTUPAVOVOUKAEOTITIKA avaAoya tapouaciacay,

OE TIPONYOUUEVEG HEAETEC, ONUAVTIK ovacTaAtiky O&pdon Evavil Sladopwv
KOPKLVLKWV KUTTAPWV in vitro aAAd kat in vivo (Komiotis et al. 1991, Patterson et al.

1998, Komiotis et al. 2008) (Zxnua 13).

o 0.

—
0. ° / i N \ FO
e o~ L~ Uy =
R=H Y ° W
R o \%\ N\ N/Ko
N
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4 o cl . ) R ) ] /
N KN \

R
R

OH
H

IxAna 13. AKOPECTA KETO-TIUPAVOVOUKAEOTLTIKA avaAoya.

MNpoéodata pLa véa Ta&n mupavovouKAEOlITwY Tou €XEL peAeTnBetl elval autn
Twv 3'-kuavidpvwy Kkat 3'-6eo€u-kuavo upavovoukAeoltwy (Kiritsis et al. 2011). Ot
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OUYKEKPLUEVOL VOUKAgoTiteg aloAoynBnkav yla TNV aVTLLLKE TouG SpAaon EVAVTL PLOG
mAnBwpag DNA kat RNA wv, evw Tapouciacov onUAVILK KUTTApOoTaTIkh Spaon
€VOVTL TOU TIOAAQTAQOLOOHOU TWV KOPKWVIKWY KUTTApwV Aguxatuiag (L1210), twv
avbpwniivwv  T-Aepdokuttapwv  (CEM), «kaBw¢ emiong koL  KOTtAd  TOU
TOAATMAQOLACUOU TWV avOpWIVWV TPAXNALKWY KOPKLVIKWV Kuttapwyv (Hela)
(2xrua 14).

IxAna 14. H Sopn Twv Kuavo mupavovoukAeolltwy.

MLa onUOVTIK Katnyopio VOUKAEOUITLKWY avaAOoywV TwV Omolwv n MeAETN
€XEL €eKLVNOEL KaL ouveXLlel va TPOOEAKUEL TO eVOLADEPOV TWV EMOTNUOVWY AOYW
TWV ONUOVTIKWY LOLOTATWV TOUG, amoteAoUV oL VOUKAeoliteg pe SLakAadwaon tnv
alBvvulo opada. Itn peAétn tou Hattori Hideshi to 1996 eixe SiamiotwOel OTL oL
VOUKAEOUITEG TNG oUupaKIANG Kal TNG Kutooivng (ZxAua 15) mou ¢pépouv alBuvulo
opada wg StakAadlopévn aAuoida oTo TUAKA TOU 0aKXAapou eudavilouy eEALPETIKEG
QVTLKOPKLVIKEG 18L0TNTEG. OL 1-(3-C-atBuvul-B-D-piBo-nevtadoupavolulo)kutoacivn
ECyd Kol 1-(3-C-a1BuvuA-B8-D-pLBo-nevtadoupavolulo)oupakiin EUrd
SokLpaotnkay in vitro og 36 avOpPWILVEG KAPKLVIKEG KUTTAPLKEG oelpéG. H ECyd ntav
OTTOTEAECUATIKN O€ 22 KUTTOPLKEG OELPEG, evw avtiotowa n EUrd oe 12. Kat oL 800
VOUKAEOU(TeG €lxav mapopolo GpAcUa TAPEUMOSLIOTIKNG AELTOUPYIAG KOl CUVETIWG
TIAPOUOLO HUNXOVIOUO QVTLKAPKLVLKAG dpaong. Eivat evdladépov ott ot ECyd kat EUrd
€XOUV TILO LOXUPN QVILKOPKLVLKA AELTOUPYLO EVAVTLA OE KAPKLVIKOUG OyKOUG art’ OTL
KATOLEG AAAEC OUCLEG TTOU cuYXVA Xpnotpomolouvtal KAvikd (Matsuda A. et al, 1996).
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NH,

ECyd EUrd
IxAua 15. Xnuikég Sopég tng ECyd kot EUrd

MeAetOnke erumAéov n oxéon PeTall doung kot Asttoupyiag twv ECyd kat
EUrd (Hattori H. et al, 1998). Enewta, ouvtébnkav ot 1-(3'-C-atBuvul-B8-D-Eulo-
nievtopoupavolulo)kutoaoivn Kal oupakiAn, oL omoieg eival 3’ emipepn Twv ECyd kot
EUrd (Zxnua 16). H Boloyikn dpdon autwv tTwv VA0 TopaAyWYwWY ATOV CGNUOVTLKA
HLKPOTEPN, TIAPOAO TTOU ixav 1000 TNV atBUVUAo opada 600 Kal To uSpoEUALO oTNnV
3'-B£€0n tou cakyxapou. Artodeikvuetal SnAadn otL n mapoucia piag 2°,3"- cis SLOANC
otnv ECyd kat EUrd pe pwa ppo-diapopdwon Atav amapaitntn yia tnv
KUTTOPOTOELKOTNTA TOUG.

NH
| Py Sy
HO |
O N 0 HO /K
o N 0

OH
OH

HC=—=C OH
HC—=C OH
a b
IxAna 16. 3’ emipepn Twv ECyd kot EUrd

Oocov adopd 10 petaBoAiopod g, n ECyd dwodopuAliwvetal ota KUTTAPO
TPO¢ T0 Hovodwodoplkd, Sidwodoplkd Kal TEAKA TPLdWOPOPLKO TG TAPAYWYO
(Nomura M. et al, 2003). To npwto BAua amnd tnv ECyd otnv 1-(3-C- atBuvuA-8-D-
plBo-nevradouvpavolulo)kutooivn povodwodopikry (ECMP) kataAvetal amd tnv
oUPLSWVIKA/KUTIOWVIKY Kvdon. To tpidwodoplkd mapdaywyo g kutidivng (ECTP)
elval évag evepyog petafolitng tng ECyd kat mapeumodilel tnv RNA oAupepadon |, I
kat Il xwpig eKAeKTIKOTNTA, TPOKAAWVTAG MApeUTOdlon tn¢ ocuvBeong tou RNA. H
ECyd katavéuetalL o€ HEYAAO TTOCOOTO OE KAPKLVIKOUG LOTOUG (in vivo), otoug
omoloug n evepyomoinon TnG ouptSVIKAG/KUTISLVLKAC Kvaong eivat upnAotepn amno
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TOUC KOVOVLKOUG LoToUG. Autd ta dedopéva Ba prmopovoav va eEnynoouv tv uPnAn
gvepyomnoinon kat tn xapnAn tofikotnta tng ECyd evavtia oe Stddopoug TUoUg
Kapkivou.

Ta tedevtaia xpovia peyalo svdladepov mpoékuPe Kal anod tnv avakaAuyn
™C¢ oxupng avti-HIV §pdong twv 4’ -atbBuvulo avaroywv tng Bupdivng (Zxnua 17)
(O-Yang C. et al, 1992 kaiL Kodama E. N. et al, 2001).

O

NH

4" a18uvuAo-8uuidivn

IxAua 17. Aopn 4'- UTOKATECTNUEVWY VOUKAEOULTWY TNG Bupivng

Ol moupivo 2'-6g0fu voukAeoliteg mou StaBtouv pa atbuvulo opada otov
4" avBpaka tou oakyapou, gudavilouv emiong mMoAU oyxupn avti-HIV Spadon,
napapévovtag evepyol amévavil oe avOektikd oteAéxn tou HIV (Kongo S. et al,
2003). H dopun Tou voukAeolitn amewkoviletat oto (ZxAuo 18).

B

B=adenine
guanine
diaminopurine
hypoxanthine

OH

IxAuna 18. Ao tou atBuvulo molpvo 2 -6g0&u voukAsolith.

H napouoia tng atBuvulo opddag otnv eTepoKUKALKN Bdon odrynaoe emiong
o€ VoukAeoliteg pe éviovo dapuakoloykd evdladepov. H 5-atbBuvul-2'-6eofu
ouptdivn (Zxnua 19), mapouciace auénuévn Opdon Evavil TwWV KOPKLVIKWV
KUTTOPLKWYV CELPWV Tou avBpwrivou paotou MCF-7 kat MDA-MB-231, emepvwvtag
™V avtiotown tn¢ 5-d006po oupakiing (MeneniS. et al, 2007).
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H\ e}

C
\\C
NH

HO

OH
IxApa 19. Xnuikn doun tng 5-atbuvui-2'-6€0€u oupldivn.

ErtumtAéov TO 5-atBuvuA-1-8-D-plBodoupavoluro-1H—udbalolo-4
kapBofauidio (EICAR) mou emiong ¢Epel tnv atBUVUAO opdda oTNV ETEPOKUKALKNA
Baon mopouclalel €€ALPETIKEC OVTUKEC LOLOTNTEC. JUYKEKPLUEVA N QVILKA TOU
Aewtoupyia eivat and 10 €wg 100 ¢dopég peyaAltepn amod autr tou Ribavirin
(Minakawa N. et al, 1999), tou povou StaBotpou GapUaKou TOU XPNOLUOTIOLE(TOL
yla tn Bgpaneia ¢ nratitidag C os ouvduaouo ue interferon-a (De Clercq E. et al,
2002). EmutAéov tng avitukng tou 6paong, to EICAR emSelKVUEL QVTLKOPKLVLKN
Aewtoupyia kat gpmodilel tnv avamtuén Sladopwv KOPKLVIKWY KUTTAPWV in vitro
(Minakawa N. et al, 1991). Noapakatw (ZxAua 20) amewkovilovtol ol SOHEC TwV
Ribavirin kat EICAR.

NH,

Ribavirin EICAR
IxAna 20. Xnpikég Sopéc tou Ribavirin kat EICAR.

210 gpyactnplo OpyavikAg XnUelag Tou TUAMATOG HOG TTpAYOTOTOWONKE n
ouvBeon twv C5-aAKUVUA-YAUKOTIUPAVOVOUKAEOQTWY TNG OUPAKiANG Kal TNG
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KuToaoivng, (Zxrua 21) oL omoiot €xouv emideifel afloAoyn avaotaAtiki Spacn évavtl
™¢ avantuéng Stadopwv KAPKLVIKWY KUTTAPLKWY OELPWV.

X X
AN X
A AN
N N
HO | /& HO | /&
N o) N (0]
o) 0]
OH OH
(0] (0]
OH OH
1la: X = OH, 11b: X = NH, 12a: X = OH, 12b: X = NH,

R X
\ﬁ\
B
HO /J%
o N o
OH
OH

S

:13b: X =NHj, R = Me;Si
14b: X =NH,, R=H

IxAua 21. Xnuikn dopn tTwv C5-aAKUVUA-YAUKOTIUPAVOVOUKAEOTLTWY TNG OUPOKIANG KAl TNG
Kutooivng.
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2. EIAIKO MEPOX

2.1 Xxomog

Ta ouvOEeTIKA avAaAoya VOUKAEOUITWY LE TPOTIOTIOLNHUEVO TUAMATO TNG BAoNg
£€XOUV PEYAAN onuaocia ya tv avalitnon umooXopevwy urnoPndlwv GapuaKkwy Ue
OVTLLLKI), OVTLKAPKLVLKN Kal avtiBaktnpidiakn dpacn (Manta et al., 2014, Herdewijn,
2008). Avdpeca  TOUG, UeyYAAoG  aplOUOC  VOUKAEOlUKWV  Tapaywywv
UTTOKQTEOTNUEVWY OTNV Toupivn 1 tnv mupwuLdivn eudavicav dpacn tOoOo o€
OUUMOYEIC 000 KOL OE OLUOTOAOYIKOUC OYKOUG, OUUMEPLPEPOUEVOL WG
oavtipetaBoliteg kot avraywvilopevol ta PpUOLOAOYLKA VOUKAEOTIOIOL Kol Kotd
OUVEMEela OAANAemIdpwvTaC HE £va HEYAAO aplOpd €VOOKUTTAPIKWY OTOXWV
EMAYOVTOG TNV KuTTtapotoflkotnta (Hatse et al., 1999) .

Ot aAKUVUA-TpoTtomoLnéEVOL VOUKAEOTITEG Kal £L8IKA Ta avaloya ruptpdivng
umoKateotnuéva otov C-5 Kal Ta avaloya oupivng UTTOKOTESTNUEVA oTtov C-8 £xel
amodelyOel ot dtabétouv evbladépouoec Blodoyikég 18Lotnteg (Vivet-Boudou et al.,
2011; Lee et al, 2009; Meneni et al, 2007; Lin et al., 1985). Mepwa
OVTLUTPOOWTEUTIKA Tapadeiypata nepthapBavouv tnv 5-atbBuvil-2-6sofuoupldivn
He SpAcn €vovtl TWV KOPKLWIKWY KUTTAPWVY Hootol Tou umepPaivel auti tng
olomAativng kat tng 5-dBopooupakiAng, evw n 5-BpopoatBuviioupldivn Katédelfe
ONUAVTIKEC 1810TNTEG €vavtl tou HCV (Meneni et al., 2007; Escuret et al., 2005).
Mapad To Yyeyovog OTL LLKPr) TipooTtaBela £XeL Yivel Ttpog TNV KatevBuvon ouvBeonc C-
8 UTIOKATEOTNUEVWY VOUKAEOUITWY, OF UEPLKEC TEPLUTTWOELG £Xouv avadepbel
evlladépouoec BLOAOYIKEG LOLOTNTEG, OMWCG OTNV TEPIMTWON KATOWWY 8-0AKUVUA
adevoolvwy, Tou amodeixbnkav mMoAU eKAEKTIKOL CUVEETEG yLa TOV UTIOTUTIO A3 TOU
unodoxéa tng adevooivng, CUUMEPLPEPOUEVOL WG AVTAYWVLOTEC TtThe adevooivng
(Volpini et al.,, 2001) kabwg kat yia Siadopec C-8 tpomomolnpuéveg 2-6£€ofu
adevooiveg, oL omoleg emayouv Kabuotepnuévo Teppatiopnd aluoidag in vitro ki
€6¢eL€av motkiAn avti-HIV Spactikotnta o KUTTaplkeg KaAALEpyeleg (Vivet-Boudou et
al., 2011).

Aappavovtog urtogn tnv mPoodo mou €XEL YIVEL TTPOG AUTAV TNV KateuBbuvaon,
npoodata  €ekivnoe n  ouvBeon Ttwv  C5-aAKUVUA  UTTOKQTECTNUEVWV
YAUKOTIUPAVOVOUKAEOULTWY TNG OUPOKIANG KAl TNG KUutooivng, oL omoiol ¢pEpouv
UTTOKOTOOTATEG OMWCE YPOAUULKEG OAKUAO OAUGISEC KOl OPpWHATIKOUG SakTuAioug
UTTOKOTECTNUEVOUG ME YPOUMLKEG Kal StakAadlopéveg ahkulopdadeg (Dimopoulou et
al., 2013). Ot cuykekpLUEVoL TIUPaVOVOUKAEOTiTeG €6€L€QV OMOTEAECUATIKY AVOOTOAN
TOU TOAAQTAQOLACMOU ULOG TIOLKIALOG KOPKIVIKWY KUTTOPLKWY OEpWV KaBwg Kal
anodeixbnkav w¢ HepPLKOL Ao TOUG TLO LOXUPOUG OVAOTOAELG TOU eveEpyol KEVIPOU
™G dwodopuldong tou yAukoyovou (Kantsadi et al., 2012). Metafl autwv Twv
napayovtiwv o C5-dawvuAalbuvil mupavovoukAeolitng TG oupakidng €6elée
aélodoyn kuttapotoflkn evepyotnta (IC50 of 5.2-6.2 UM), GUYKPLVOUEVN UE QUTH TNG
5-dB06pooupakiAng (Dimopoulou et al.,, 2013). Zkomog¢ Aoutdov TNG TOPOUCAC
HETATITUXLOKNAG SUTAWUATIKAG epyaciag eivat n ouvBeon C-8 TpomOmMOLNUEVWV
mupavovoukAeolltwy (ZxNua 22), mou ¢GEPOUV TPOTOTOLNCEL OTO TUNHUA TOU
OOKXAPOU N TNG BAONG, WG €V SUVAUEL AVTIKAPKLVLKOL /KL QVTLLLKOL TP AYOVTEG.
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TENOG, OL VEOOUVTIOEUEVEC EVWOELG amoTiunOnkav PLoAoylkd w¢ TPOC TIC
KUTTAPOTOELKEG TOUG LOLOTNTEG.

IxAua 22. Aopr Twv veoouvtiBEuevwy C8 TPOTIOTIOLNUEVWY YAUKOTIUPAVOVOUKAEOTLTWV.

3. TENIKEZ MEOGOAOI

3.1 Xpwuatoypapla Asntijc otifadag (Thin Layer
Chromatography, TLC)

O £€AeyxoG TwV avTIOpACEWVY EYLVE HE XPNON TNG XpwHaTtoypadlkng nebodou
TLC. Auti n nEBOBOC, oMW Kot OAEC oL xpwpatoypadikec pEbodol, Baoiletal os pLa
Stadikaoia moAamAwy otadiwv katavouns. Auth n Stadikacia mepthapBavet: éva
KatdAAnAo mpoopodntikd (tn otatikn ¢aon), SlaAuteg i piypota StoAutwv (N
Kwntn ¢aon) kat ta popla- Selypata. Xtnv TLC, 10 mMpoopodntikd eival
ETUKOAUHHEVO WG EVOL AETTTO OTPWHA EMAVW O€ £vVa KATAAANAO OTAPLYUA TIOU €ival
TAAKEG aAoupwviou emotpwpéveg Ue Silica gel (Merck Kieseilel 60F254) mayoug 0.2
mm. Z€ aUTO TO OTPWHA TO Hiypa Tou Selypatog Stayxwplletal pe €kAouon UE Eva
KatdAAnAo &laAutn. Ta mpoldvia ota XpwHaToypadnuata avixveuovtol Eeite
Pekalovrag pe dtalupa HSOs (Betikol o&éog) 30%, eite péow UV axtivoPoliag
(254nm). H apxn t™¢ TLC elvat yvwoTtn yla neplocotepo amnod 100 xpovia twpa (M. W.
Beyerinck, 1889).
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3.2 Xpwuatoypapla otiing

H xpwpuatoypadia otyAng mpayupatomolibnke yla tov Kabaplopod Twv
TPOLOVTWV UE TNV loaywyn aépa umo mieon (flash chromatography), n omola othAn
mAnpwOnke pe silica gel (240-400 mesh, Merck grade).

H xpwpuatoypadia othAng f vypn xpwpatoypadia, XpnoLUOMOLEL UypO WG
Kwntr daon. H otatiki ¢paon eivatl cuvnbwg éva adpavég oteped Onwg n silica gel.
OAeg oL xpwpatoypadLKEC TEXVIKEG Baoilovtal o€ €va amo ta akoAouBa patlvopeva:
npoopodnaon, Sloxwplopog, avtoAdayr LOVIWV 1 HOPLAKOC OMOKAELONOG. H
xpwuatoypadia mpoopodnong eivat outy mou avamtuxbnke mpwtn. Kabe
SlaAupévn ouoia €xel ™ OLKN TNG LOoppomia HETay TPoopodnonNg EMAVW OTNV
emidpAvela TOU OTeEPeol Kal SLOAUTOTNTOC OTo SLaAUTh, N Alyotepo SLoAuTh N
KaAUTeEpa mpoopodnUEVN KLVELTOL TILO 0pyd. To amotéAeopa eivat Evag SLaxwpLopog
oe {wveg Tou TepLExouv SladopeTIkEC SLAAUPEVEG ouoiec. H uypn xpwpatoypadia
TIou Xpnolpomolel piae otnAn mou meptéxel silica gel eivat éva mapadsiypa
xpwuatoypadiag mpoopodnong (ZxNnua 23). O dtaAlTng o omoiog £xel TeBel oe pla
OTAAN ovoualeTal TO UYPO €KAouonGg, KoL TO UypPO Tou pEel £€w amod TO AKPO TNG
oTAANC ovopaletal EékAouvopa. O xpovog €kAouong pLoG ouaoiag emnpealetal AUECA
KOl Ao TNV MOALKOTNTA TNC. MOpLa PE TTOALKEG AELTOUPYLKEG OUASEG TpoopodwvTaL
KOTA Kavova, evtovOoTeEpa Kol apa peTaklvouvtal Bpadutepa HEOW TNG OTATIKAC
daong os oxéon Ue Ta meplocoteEpo anoAa (Ben Faust 1997).

IxAna 23. Xpwpatoypadia otAAng.
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3.3. Enpavon StaAvtwv

Ma TNV Tpayuatonoinon OpLopévwyY avildpAoswy, amalteitat n xpnon
avudpwv SLOAUTWY OMWEG OKETOVLTPIALO, akeTovn, Tupldivn, SixyAwpopebavio Kat
pHeBavoAnc.

H €npavon tou aketovitpldiou yivetal mapouoia udpitdiou Tou acPeotiov pe
Bépuavon oe kabeto YPuktipa umod avaBpacpd katd tn Sldpkela pLag vUxTac.
Katomwv mpayupatonoleital anmootatn umod alwto Kol To andotaypo cUAAEYETOL OF
dLEAN pe poplakd kdokwa 3A (molecular sieves). To SiyAwpopeddvio amootdydnke
napoucia mevroeldiov tou dwododpou Kal To amootayua cUAEXBNKe oe dLaAn
TMou Teplelxe poplokd kookwo 4A, omou kot amoBnkevtnke. H &g mupldivn
amnootayxdnke mapouaoia udpofeldiov Tou KaAiou Kal To amootaypa cUAEXBNKe os
GLEAN e popLakd KOoKwa 4A, drou kat amoBnkeUTNKE.

3.4 Avtibpaceig vmo Ty emiSpacn akTivofolriag
ULKPOKUUUXTWV

OAa T TELPAMOTO HE AKTWVOBOANGCN ULKPOKUUATWY TIPAYHATOTOINONKAV og
pwoe CEM-Explorer kot CEM Discover GUOKEUN TAPAYWYNG HLKPOKUUATWY, TIOU
Aewtoupyoloe og ouyvotnta 2.45 GHz pe ouvexn aktvofoAnon amo 0 éwg 300 W
XPNOLUOTIOLWVTOC TUTILKO eminmedo péylotng amoppodpnong twv 300 W. O
oVTIOpAOELC TIpayOTOTOLBNKAV HECA OE YUAALVOUC CWANVEG XwpnTikotntag 10mL,
odpaylopévoug pe Stadpayua ano Teflon kal tomoBeTnuévoug PEca 0TV CUOKEUN
HULKPOKUMATWY. ApXLKA amaltouvtayv akTlvoBoAncn He MIKpoKUMATO KAl N
Bepuokpacia avéavotav ypapuka and Beppokpacia SwUatiov €wg TNV eMBUNTN
Bepuokpacia. Edocov n emBuunt Oepuokpacia emetevxbn, TO Miypa TNG
avTidpaong EUELVE OE QUTHV TNV BEPUOKPACLA YL TOV QTIALTOUEVO XPOVo. To piypa
avadeuoTav cUVEXWG KATA TNV SldpkeLa TnG avtibpaonc. H Bepuokpaocio petpndnke
ue IR otnv efwtepkn emidpavela tou PLaAdiov. Metd tnv aktvoBoAnon, n
avtidpaon PuxOnke TaxEwg e aéplo HEXPL Beppokpacia Swuatiou.

3.5 Tavtomoinon evwoewv
H daopatookormia mupnvikou payvntikou cuvtoviopou (NMR) amoteAel tnv
TIPWTN KAl XPNOLUOTEPN POCUOATOOKOTILKA TEXVIKN TPOodLOpLoUoU TG SOUAG TwV
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HoplwVv KaBw¢ apExeL Eva xaptn Tou avOpakikol okeAeTol pall pue ta udpoyova oe
€V0L OPYQVLKO LOpLO.

H tautomoinon Twv &VWOEWV TIOU OUVTEDNKAvV €ylve HE TN XPHOn TOu
daopatog mupnvikou payvntikol cuvtoviopol NMR (Nuclear Magnetic Resonance).
Ta ¢daopata H-NMR kotaypddpbnkav ota 300 MHz oto PwidpeTpo
BrukerAVAMCEIII 300 kat ta dpdopota 3C-NMR kataypddOnkav ota 75.5 MHz oto
6o odwtouetpo, xpnowponowwvrtag chloroform-d (CDCls), dimethylsulfoxide-des
(DMSO-ds). To tetpapebulocidavio (TMS) xpnolpomolndnke w¢ onueio avadopag
yla tH.

4. TEIPAMATIKO MEPOZ

4.1 Emiokomnon tn¢ ovvOeong C8-vmTOKATEGTYUEV WV
YAUKOTTUP&VOVOUKAEO{ITWV

IxAna 24. MNopeieg clVOeon C8 TPOMOMOLNUEVWY YAUKOTIUPAVOVOUKAEOTLTWVY.

4.1.1. 9-(2',3',4°,6"-téTpa-0-akeTvA-B-D yAvkomupavoovA)-
N6-BsvioiA adevivn (2)

Miypo N6-BevioUA adevivng (3.33 mmol, 1.3 equiv), e€apebBul diolhalaviou
(HMDS) (4.13 mmol, 1.24 equiv) kat cakxapivng (0.15 mmol, 0.046 equiv) o€ avubpo
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CH3CN (14 mlL) enwaotnkav yia 1 h katw anoé alwro. 1,2,3,4,6-nevta-0O-akeTuA-D-
yAukomupavoln (1) (2.56 mmol) kat YAwplovuxog kaoaitepog (IV) (SnCl4) (3.58 mmol,
1.4 equiv) mpooTéBNKav Kal To Hiypa t¢ avtibpaong avadeubnke yia aAAeg 2h,
PoxOnke, e€oudetepwBbnke pe €vudpo SITTAVOPOKIKO VATPLO, KOL EKXUALOTNKE HE
0&lkO alBuleotépa (1000 mL). H opyavikn ¢don EnpavOnke péow avudpou BeLkoU
vatplou, 8inBnRBnke, kal e€atuiotnke péxpL Enpou. To UTOAELUpa KaBaploTtnKe He
xpwpatoypadia otnAng uno mnieon (EtOAc/ hexanes 7:3) yia va SwoeL thv €vwon 2,
w¢ AEUKO oTepeD (56%); mp 169-171 °C; [a]p?? = -6 (c 0.2, CHCI3); Rf = 0.47 (EtOAc);
Amax 280 nm (g 20557); *H NMR (CDCls, 300 MHz): & 8.83 (s, 1H, H-2), 8.22 (s, 1H, H-
8), 8.04-7.51 (m, 5H, Bz), 5.98 (d, 1H, J1'2' = 9.4 Hz, H-1'), 5.65 (t, 1H, J= 9.3 Hz, H-3'),
5.50 (t, 1H, J = 9.4 Hz, H-2'), 5.32 (t, 1H, J = 9.7 Hz, H-4'), 4.34 (dd, 1H, Js' 62’ = 4.1 Hz,
Joa'gb' = 12.8 Hz, H-6a’), 4.19 (m, 1H, H-6b’), 4.05 (m, 1H, H-5"), 2.08, 2.07, 2.04, 1.79
(4s, 12H, 40Ac); Mass (M+H)*: 570.16; Anal. Calcd. for C6H27Ns010: C, 54.83; H, 4.78;
N, 12.30%. Found: C, 55.16; H, 4.66; N, 12.53%.

4.1.2. 9-(2°,3°,4',6"-téTpa-0-akeTVA-B-D-yYAUKOomUpavocUA)-
8-Bpwuo-N6- BevioVA adevivny (3)

Ye OSwdAvpa g 9-(2°,3',4,6'-tetpa-0O-akeTuA-B-D-yAukomupavooul)-N6-
BevloUA abdevivng (2) (250 mg, 0.44 mmol), kat okoL vatpiov (172 mg, 2.1 mmol)
uéoa oe 1.6 mL mayopopdou ofikou oféo¢ mpootédnkav 75ul( 1.45 mmol)
Bpwpiou. H avtidpaon ad£bnke und avadeuon os Bepuokpacio Swpatiov pEXPL
Vv oAokAnpwor tc¢ (14 h). To plypo ekyuAlotnke pe 0ElKO alBuAeoTépa Kal
Kopeopuévo NazS$;0s. H opyavikry ¢pacn mAUOnke pe vepod Kot Stalupo YAwpLoUuxou
vatplou, &npavbnke pe avudpo Beukd vatplo, SinBNRONKe, kal efatulotnke PEXPL
gnpou. To umdAelupa Kabaplotnke pe xpwpatoypadio otAng umo nieon (EtOAc/
hexanes 7:3) ywa va dwoel tnv évwon 3, (60%); [a]o?? = -3 (c 0.2, CHCl3); Rf = 0.45
(EtOAc/ hexanes 7:3); Amax 282 nm (g 21223); *H NMR (CDCls, 300 MHz): 6 8.82 (s,
1H, H-2), 8.04-7.49 (m, 5H, Bz), 6.21 (t, 1H, J= 9.6 Hz, H-2"), 5.96 (d, 1H, J1- > = 9.6 Hz,
H-1'), 5.47 (t, 1H, J= 9.4 Hz, H-3'), 5.35 (t, 1H, J= 9.9 Hz, H-4'), 4.26-4.25 (m, 2H, H-
6a’,b’), 4.01 (m, 1H, H-5'), 2.09, 2.07, 2.04, 1.79 (4s, 12H, 40Ac); Mass (M+H)*:
648.08; Anal. Calcd. for C26H26BrNsO10: C, 48.16; H, 4.04; Br, 12.32; N, 10.80%. Found:
C,48.44; H, 4.15; Br, 12.11; N, 10.99%.

4.1.3. TeviKN) TEPAUATIKY) TTOPELX YIX TNV TIPOETOLURTIX
MPOooTATEVUEVWY C8-aAKUVUA abévivo
TUPavovovkiso{ltwv (4a-e)

Ta katdAAnAa oAkivia (3 equiv), Pd(PPh3)4 (0.1 equiv), Cul (0.1 equiv),
tpLatbuAapivn (2 equiv) kat 9-(2°,3°,4",6 -tetpa-0-akeTUA-B-D-yAukomupavooul)-8-
Bpwpo-N6-BevioOA adevivn (3) (0.37 mmol), aktivofoAnBnkav pe pikpokupata (200
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W) péoa og 1 mL avudpou DMF yia 10 Aemtta otoug 120 °C. To piypa tng avtidpaong
OUUTUKVWONKE UTO KeEVO KOL TO OQKATEPYAOTO UTOAElpa Kabaplotnke ue
xpwuatoypadia otiAng umno nieon oe 61oeidlo tou mupttiou. To kabBapd mpoidv
EnpavOnke in vacuo ylwa va dwoel Ta avtiotolya mapdywya 4a-e, w¢ AXPWUOUG
adpouc.

4.1.4. 9-(2',3',4',6"-téTpa-0-akeTvA-B-D-yAUKOomUpavocUA)-
8-emTIvOA-N6- Bev{oUA adevivn (4a)

56%; [a]p?? = -4 (c 0.4, CHCI3); Rf = 0.10 (EtOAc/ hexanes 6:4); Amax 303 nm (g
22594); 'H NMR (CDCl3, 300 MHz): & 8.99 (br s, 1H, NH), 8.85 (s, 1H, H-2), 8.04-7.41
(m, 5H, Bz), 6.28 (m, 1H, H-2'), 5.95 (m, 1H, H-1"), 5.50-5.25 (m, 2H, H-3", H-4'),
4.30-4.16 (m, 2H, H-6a’,b’), 3.97 (m, 1H, H-5'), 2.62 (t, 2H, J = 7.1 Hz, a-CH,), 2.09,
2.08, 2.05, 1.78 (4s, 12H, 40Ac), 1.68-1.35 (m, 6H, 3 x CH>), 0.96 (t, 3H, J = 7.2 Hz,
CHs); 3C NMR (CDCls, 75.5 MHz): 6 170.8, 170.5, 170.0, 169.8, 165.0, 153.5, 152.2,
151.3, 148.8, 134.9, 133.0, 129.2, 127.9, 119.9, 97.7, 94.5, 82.9, 70.8, 70.1, 67.5,
67.2, 63.7, 31.5, 31.2, 29.6, 22.3, 21.5, 21.3, 21.0, 20.9, 15.2; Mass (M+H)*: 664.26;
Anal. Calcd. for C33H37NsO10: C, 59.72; H, 5.62; N, 10.55%. Found: C, 59.96; H, 5.94; N,
10.65%.

4.1.5. 9-(2°,3°,4',6"-téTpa-0-akeTVA-B-D-yAUKOomUPaVvoGUA)-
8-pavviatOuvvoA-N6- Bev{ovA adevivn (4b)

66%; [a]o?? = -6 (c 0.4, CHC3); Rt = 0.33 (CH2Clo/ MeOH 9.8:0.2); Amax 300 nm
(e 29706); *H NMR (CDCls, 300 MHz): & 8.95 (br s, 1H, NH), 8.87 (s, 1H, H-2), 8.01-
7.45 (m, 10H, Bz and Ph), 6.31 (t, 1H, J= 9.3 Hz, H-2'), 6.10 (d, 1H, J1'> = 9.4 Hz, H-
1'), 5.49 (t, 1H, J = 9.2 Hz, H-3'), 5.40 (t, 1H, J = 9.9 Hz, H-4"), 4.31-4.22 (m, 2H, H-
6a’,b’), 4.03 (m, 1H, H-5'), 2.09, 2.05, 1.90, 1.77 (4s, 12H, 40Ac); 3C NMR (CDCls,
75.5 MHz): 6 170.6, 170.3, 169.9, 169.7, 165.3, 153.1, 152.4, 150.5, 148.5, 134.5,
133.8, 133.5, 129.9, 129.5, 129.0, 128.3, 123.6, 119.3, 102.6, 98.7, 87.3, 83.6, 70.5,
67.9, 67.5, 63.5, 21.5, 21.3, 20.9, 20.5; Mass (M+H)*: 670.18; Anal. Calcd. for
C34H31N5010: C, 60.98; H, 4.67; N, 10.46%. Found: C, 61.23; H, 4.28; N, 10.80%.

4.1.6. 9-(2',3',4°,6"-téTpa-0-akeTOA-B-D-yAvKOTTUPAVOOUA)-
8-p-toAovatBvviA-N6- BevioDA adevivy (4c)

61%; [a]p?? =-10 (c 0.3, CHCI3); R = 0.37 (EtOAc/ hexanes 8:2); Amax 325 nm (&
27336); 'H NMR (CDCls, 300 MHz): 6 8.98 (br s, 1H, NH), 8.86 (s, 1H, H-2), 8.00-7.29
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(m, 9H, Bz and ArH), 6.34 (t, 1H, J= 9.6 Hz, H-3'), 6.08 (d, 1H, J1'2 = 9.3 Hz, H-1'),
5.51 (t, 1H, J= 9.3 Hz, H-2"), 5.37 (t, 1H, J= 9.7 Hz, H-4'), 4.29-4.22 (m, 2H, H-6a’,b’),
4.03 (m, 1H, H-5'), 2.43 (s, 3H, CH3), 2.09, 2.05, 1.91, 1.77 (4s, 12H, 40Ac); 13C NMR
(CDCls, 75.5 MHz): 6 170.3, 170.1, 169.7, 169.3, 165.1, 153.2, 152.3, 150.7, 148.7,
139.5, 135.8, 133.7, 133.4, 129.6, 129.2, 128.8, 120.3, 120.1, 102.4, 98.3, 87.6, 83.5,
70.7, 67.5, 67.1, 63.7, 22.5, 21.7, 21.5, 21.0, 20.2; Mass (M+H)*: 684.22; Anal. Calcd.
for C3sHasNsO1o: C, 61.49; H, 4.87; N, 10.24%. Found: C, 61.84; H, 4.52; N, 10.02%.

4.1.7. 9-(2°,3',4',6"-téTpa-0-akeTVA-B-D-yAUKOomUPaVOGUA)-
8-(mup1Siv-3-vA-atBuvold)-N6- BevioiA adevivn (4d)

58%; [a]p?% = -12 (c 0.2, CHCl3); Rs = 0.23 (EtOAc/ hexanes 6:4); Amax 320 nm (&
16156); 'H NMR (CDCl3, 300 MHz): 6 8.99 (br s, 1H, NH), 8.87 (s, 1H, H-2), 8.72-7.38
(m, 9H, Bz and pyridine), 6.30 (t, 1H, /= 9.8 Hz, H-3"), 6.11 (d, 1H, J1'2' = 9.3 Hz, H-1'),
5.48 (t, 1H, J= 9.3 Hz, H-2"), 5.35 (t, 1H, J= 9.7 Hz, H-4'), 4.32 (dd, 1H, Js' 62" = 4.6 Hz,
Jea'6b' = 12.5 Hz, H-6a°), 4.20 (dd, 1H, Js5'6p' = 2.0 Hz, H-6b"), 4.04 (m, 1H, H-5"), 2.09,
2.05, 1.94, 1.78 (4s, 12H, 40Ac); 13C NMR (CDCls, 75.5 MHz): § 170.4, 170.0, 169.6,
169.2, 165.4, 153.0, 152.7, 151.6, 150.7, 150.5, 148.8, 140.5, 135.4, 133.6, 129.5,
128.2, 124.6, 120.5, 117.1, 98.7, 95.6, 83.3, 75.7, 70.5, 67.5, 67.2, 63.5, 21.3, 21.0,
20.9, 20.7; Mass (M+H)*: 671.21; Anal. Calcd. for C33H3oN6O10: C, 59.10; H, 4.51; N,
12.53%. Found: C, 59.42; H, 4.76; N, 12.22%.

4.1.8. 9-(2',3',4',6"-téTpa-0-akeTVA-B-D-yAUKOomUPpavooUA)-
8-(mupLdv-2-vA-atBvvid)-N6- BevioVA adevivy (4e)

50%; [a]p?? = -2 (c 0.1, CHCI3); Rf = 0.21 (EtOAc/ hexanes 7:3); Amax 315 nm (g
22103); 'H NMR (CDCls, 300 MHz): & 8.80 (br s, 2H, NH, H-2), 8.03-7.49 (m, 9H, Bz
and pyridine), 6.31 (t, 1H, J= 9.4 Hz, H-2), 6.12 (d, 1H, J1'2' = 9.3 Hz, H-1"), 5.71 (t,
1H, J= 9.5 Hz, H-3'), 5.48 (t, 1H, J= 9.5 Hz, H-4'), 4.29-4.25 (m, 2H, H-6a’,b’), 4.07 (m,
1H, H-5"), 2.09, 2.03, 1.92, 1.75 (4s, 12H, 40Ac); 13C NMR (CDCls, 75.5 MHz): 6 170.6,
170.3, 169.7, 169.5, 164.3, 153.2, 152.8, 151.5, 149.9, 148.3, 145.2, 139.5, 134.6,
132.7,128.6, 127.8, 127.6, 123.7, 119.7, 95.7, 92.5, 84.8, 82.7, 72.8, 69.5, 68.3, 65.7,
21.0, 20.7, 20.6, 20.5; Mass (M+H)*: 671.20; Anal. Calcd. for C33H30N6O10: C, 59.10; H,
4.51; N, 12.53%. Found: C, 59.40; H, 4.73; N, 12.34%.
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4.2 Emiokomnon tn¢ oUvOeoNC yIa THV TIPOETOUATIX TWV Un
MPOSTATEVUEVWY C8-aAKUVUA ad£VIivo TUpavoVOUKAEO{ITWY
(5a-d)

OL mpootateupévol voukAeoliteg 4a-e (0.5 mmol), emefepydotnkav pe
SlaAvpa appwviog oe peBavoAn (kopeopévo otoug 0 °C, 27.9 mlL). To Sddhvpa
avadeltnke yla pia voxta o€ Oeppokpaocio Swpatiou KoL OtV CUVEXELX
g€atuiotnke umo mieon. To umoAslppa kabapiotnke pe xpwuatoypadia otiAng umo
Tileon yla va SWOEL TA N TPOCTATEVUEVA TTapaywya 5a-d, og 60-72% amodOoEeLg, WG
KLTPLVWITOUC Kol Asukoug adpoug.

IxAua  25. Mopeieg  oUvBeong  amompootateUpévwy  C8  TPOTIOTOLNUEVWY
YAUKOTIUpaVOVOUKAEOTLITWV.

4.2.1 9-(B-D-yAvkomupavoovA)-8-emTivui-adevivy (5a)

60%; [a]p?? = -2 (c 0.2, MeOH); R = 0.17 (EtOAc/ MeOH 8:2) Amax 292 nm (&
19971); 'H NMR (DMSO-ds, 300 MHz): & 8.15 (s, 1H, H-2), 7.24 (s, 2H, NH,), 5.43 (d,
1H, J1'2' = 9.5 Hz, H-1'), 5.17, 5.09, 5.01 (3br s, 3H, 30H), 4.60-4.45 (m, 2H, H-5', H-
6a’), 3.74 (m, 1H, H-6b’), 3.52-3.33 (m, 4H, H-2', H-3", H-4', OH), 1.78-1.76 (m, 2H, B-
CHa), 1.62 (t, 2H, J= 7.2 Hz, 0-CH,), 1.51-1.30 (m, 4H, 2 x CH,), 0.93 (t, 3H, J= 7.2 Hz,
CHs). 3C NMR (DMSO-ds, 75.5 MHz): § 156.8, 152.7, 150.1, 148.3, 119.9, 96.2, 93.9,
83.2, 78.8, 73.6, 70.5, 66.7, 65.4, 30.9, 29.2, 22.3, 19.0, 14.5; Mass (M+H)*: 392.20;
Anal. Calcd. for C1gH2sNsOs: C, 55.23; H, 6.44; N, 17.89%. Found: C, 54.90; H, 6.73; N,
17.72%.

4.2.2 9-(B-D-yAvkomupavoovA)-8-aIvUAeTTIvoA-adevivn
(5b)
72%; [a]o? = -6 (c 0.1, MeOH); R¢ = 0.30 (EtOAc/ MeOH 9:1); Amax 313 nm (e

14209); *H NMR (DMSO-ds, 300 MHz): & 8.19 (s, 1H, H-2), 7.66 (br s, 2H, NH2), 7.61-
7.47 (m, 5H, Ph), 5.55 (d, 1H, J1 2 = 9.2 Hz, H-1"), 5.40 (d, 1H, J = 5.3 Hz, OH), 5.34 (d,
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1H, J= 4.1 Hz, OH), 5.21 (d, 1H, J = 5.1 Hz, OH), 4.69 (t, 1H, J = 5.0 Hz, OH), 4.47 (m,
1H, H-2'), 3.76 (m, 1H, H-3'), 3.53-3.41 (m, 3H, H-4', H-6a’,b’), 3.27 (m, 1H, H-5'). 3C
NMR (DMSO-ds, 75.5 MHz): & 156.3, 152.6, 150.0, 148.1, 132.7, 128.9, 128.7, 123.0,
119.7, 101.9, 96.3, 86.8, 83.3, 78.1, 73.4, 70.8, 65.8; Mass (M+H)*: 398.15; Anal.
Caled. for CisH1sNsOs: C, 57.43; H, 4.82; N, 17.62%. Found: C, 57.81; H, 4.51; N,
17.90%.

4.2.3 9-(B-D-yAvkomupavoovA)-8-p-toiovat@uvui-adevivny
(5¢)

67%; [a]p?? = -4 (c 0.1, MeOH); R¢ = 0.21 (EtOAc/ MeOH 8:2); Amax 316 nm (e
12871); *H NMR (DMSO-ds, 300 MHz): & 8.18 (s, 1H, H-2), 7.55 (d, 2H, J = 8.1 Hz,
ArH), 7.37 (br s, 2H, NH3), 7.32 (d, 2H, J = 8.0 Hz, ArH), 5.54 (d, 1H, J1'»' = 9.3 Hz, H-
1'), 5.24 (d, 1H, J = 4.1 Hz, OH), 5.14, 5.04 (2br s, 2H, 20H), 4.57-4.44 (m, 2H, H-6a’,
OH), 3.75 (m, 1H, H-6b"), 3.52-3.44 (m, 4H, H-2', H-3", H-4’, H-5"), 2.38 (s, 3H, CH3).
13C NMR (DMSO-ds, 75.5 MHz): 6 156.4, 152.1, 150.4, 148.5, 138.5, 132.5, 129.0,
122.3, 120.2, 101.8, 96.0, 86.9, 83.0, 78.9, 73.5, 70.7, 65.6, 24.6; Mass (M+H)™":
412.17; Anal. Calcd. for CooH21NsOs: C, 58.39; H, 5.14; N, 17.02%. Found: C, 58.72; H,
5.45; N, 17.27%.

4.2.4 9-(B-D-yAvkomupavoovA)-8-(mupisv-3-vA-atBuvul )-
adevivy (5d)

70%; [a]p®? = +2 (c 0.2, MeOH); R¢ = 0.16 (CH2Clo/ MeOH 7:3); Amax 306 nm (g 7353);
H NMR (DMSO-ds, 300 MHz): 6 8.89-8.68 (m, 2H, pyridine), 8.20 (s, 1H, H-2), 8.10-
7.52 (m, 2H, pyridine), 7.44 (br s, 2H, NHy), 5.58 (d, 1H, J1'2' = 9.3 Hz, H-1'), 5.28,
5.06, 4.55 (3 brs, 3H, 30H), 4.46 (t, 1H, J= 8.1 Hz, OH), 3.77-3.40 (m, 6H, H-2", H-3’,
H-4', H-5', H-6a’,b"). 3C NMR (DMSO-ds, 75.5 MHz): § 156.9, 152.5, 152.3, 150.5,
149.8, 148.5, 139.9, 123.8, 119.8, 116.8, 96.0, 95.7, 83.1, 78.7, 74.1, 73.9, 70.2, 65.2;
Mass (M+H)*: 399.15; Anal. Calcd. for CigHi1sNeOs: C, 54.27; H, 4.55; N, 21.10%.
Found: C, 54.62; H, 4.74; N, 21.38%.

4.3 lposmiokomnon ovvOeon¢ 8-atvvAatBvvioi-adevivyc (11)

8-Bpwpoadevivn (1) (0.2 mmol) avauixbnke pe davudpo DMF (1 mlL),
dLavuAakeTtuAévio (3 equiv), tplatBulapivn (2 equiv), Pd(PPh3)4 (0.1 equiv), Cul (0.3
equiv) kot aktwvoBoAndnke pe uikpokupata (200 W) ywa 6 min otoug 60 ‘C. Adou
adalpédBnkav Ta MINTIKA UTIO KEVO, TO OTEPEO UTOAELUUA KABaploTtnke Ye OTAAN
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xpwpatoypadiag und kevo (CH2Cl,/ MeOH, 9.5:0.5) yia va dwoet tv évwon 1l, wg
Kitpvwrtd adpd. 40%; [a]p?? = -2 (c 0.2, MeOH); Rf = 0.13 (CH,Cl,/ MeOH 8.5:1.5);
Amax 308 nm (€ 9701); 'H NMR (DMSO-ds, 300 MHz): § 13.38 (br s, 1H, NH), 8.15 (s,
1H, H-2), 7.65-7.49 (m, 5H, Ph), 7.27 (br s, 2H, NHz). 3C NMR (DMSO-ds, 75.5 MHz): §
156.8, 154.2, 152.6, 148.1, 132.7, 129.1, 129.0, 123.0, 119.8, 101.8, 67.1; Mass

(M+H)*: 236.08; Anal. Calcd. for Ci3HsNs: C, 66.37; H, 3.86; N, 29.77%. Found: C,
66.59; H, 4.01; N, 29.40%.

IxAua 26. Nopeia ouvBeong 8-davulatBuvoA-adevivng (I1).
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5. TAYTOIMNOIHZH ME *H NMR

OAecg oL evwoelg Tautonolndnkav pPe GooUATOOKOTILO TTUPNVIKOU HayVNTLKOU
ouvtoviopoU 'H NMR. Evdewktikd avadépstalr to ddopa tng évwone 4e. 3to
mapaKATw Sdlaypappa Stadaivovral Ta MPWTOVIA TOCO TOU CAKXAPOU OCO KAl TNG
Bdong mou cuVSEETAL OTO TUNUA TOU COKXAPOU.

4-OAc

Bz and pyridine

H-6'

I T T I I T T I
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0
ppm (t1)

Ixfua 27. ®dopa *H NMR tou npoidvrog 4e.

6. TAYTOINOIHZH ANTIKAPKINIKHZ APAZHZ

H kuttapotofiky 6&pdon twv veoouvtlBépevwyv C8-  TPOMOTOLNUEVWV
nupavovoukAeolitwyv tn¢ adevivng 4e, 5a-d kabwg kat tg 8-palvuAalbuvulo
adevivng kaBoplotnke €vavtl TWV KAPKLVIKWV KUTTOPIKWVY ospwv L1210, CEM, kal
Hela. OAe¢ oL uéBodol mpaypatomow)Bnkav oe midta 96 mnyadlwv. Ze KABe
ninyadaxL mpootédnkav (5-7.5)x10* kapkivikd kuttapa Kat kaBoplopévn moooTnTa
™G ouaiag utd €leyxo. Ta kUTtapa adéBnkav va avamtuxBouv yia 48 wpeg (L1210)
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N 72 wpeg (CEM, Hela) otoug 37 °C oe otabepeg ouvOnkeg vypaoiag kot Stofeldiou
Tou AvBpaka. XTto TEAOG TNG TEPLOSOU EMWAONG TA KUTTAPO HETPpRONKav og évav
Coulter avaAutr. H tiun IC50 kaBoplotnke wg n oUyKEVTPWON TNG £vwaong, N omola
TMPOKOAEL QVOOTOAl TNG KUTTOPLKAG avamtuéng kata 50%. Ta melpapota
enavaAndOnkav Touhdxlotov TPeLS GOPEC Kal TO amoteAéopata ¢aivovtal oTov
mivoka 1.

O MPOOTATEUUEVOG TIUPAVOVOUKAEOLITNG tng adevivng 4e, kaBwg Kal TO
avaloyo Il €dsi&av onuavtiky kuttapotoikotnta (IC50 1,2-10 M) cuykpLvopevoL
Ue tnv 5-pBopooupakiin (IC50 0,33-18uM).

Nivakag 1. Kuttapootatikr pAon TwV EVWOEWV EVAVTL TOAATAAGLACHOU KAPKLVLKWV
KUTTApPLKWYV oslpwv (L1210, CEM, Hela).

7. ATIOTENEZMATA-2YZHTHZH

TNV mMapoUoO UETOMTUXLOKN SUTAWUATIKA €pyacia TPOyUATONoOnkKE n
ouvBeon C-8 aAKUVUA adevivo TTUPAVOVOUKAEOILTWY KOl N armotipnon TG BLOAOYLKNAG
Toug 6paonc. To apxko UALKO TnG cuvBeong amotéAeoe n ep-0O-akétuho D-yAukoln,
n omola petd anod oulevén PEow tng peBodou Vorbriggen (Vorbriggen and Hofle,
1981) pe tv N®-Bevioulo abdevivn, €dwoe emlektikd to N° LoopepEC adévivo
VOUKAeolltn KAtw oo Beppoduvaplkd eleyxopevec ouvOnkeg  (SnCls/CHsCN,
reflux). O trans kavovag akolouBrnBnke (Baker, 1957) kot o B-Slapopdwpévog
VOUKA£0Z(TNG amopovwOnke povo cupdwva pe ta amnoteAéopato ord to *H NMR.
Ao tn otwyun mou ot aAoyovopévol C-8 moupwvo voukAeoliteg amodeixbnkav
XPNOLUO €VOLAUEDA Yylo TNV EMAPKN TIPOETOLMOCIO TwV avtiotoywv C-8 aAkUVUA
napaywywv toug (Agrofoglio et al., 2003),0 adévivo voukAeolitng BpwHLwONKE LETA
amno enwaon pe Bro/AcOH/AcONa (Holmes and Robins, 1964) anodiSovtag 8-Bpwpo
avaAoyou, pe amodoon mepimou 60% petd amd uvdatikhy emefepyacia Kal
xpwuatoypadia otnAng pe aépa umo mieon. OL 8-aAkUVUA adévivo VOUKAEOTTEG
aflodoynBnkav péow tng aviidbpaong ouleuéng Sonogashira twv evllAUECWV HE
OPKETA TEALKA OKETUAEVLA, KATW oo oktvoPBoAia pikpokuppdtwy (200 W). Ze éva
TUTILKO Ttelpapa €vag amoTeAeopUaTikOG Adyog kataAutn(Pd(PPhs)4 /ouv-kataAutn
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(Cul) amobéeixbnke va eivat o 1:1 (Meneni et al., 2007) &ivovtag ta 4a-e oe
LKOVOTIOLNTLKEG amodooelg (50-66%). Mo va TapEXOUUE piot AETTTOUEPH €PEUVA TNG
oxéong Soung-evepyotntag, Tolkilol aAkivio R uTokatootateg emAéxOnkav, ot
omoloL TEPLEXOUV YPOUULIKEC aAKUAO aAucideg (4a, R=n-TévTuAo), OPWHATIKOUC
SaktuAioug (4b, R=dpatvuAlo, 4c, R=p-toAouoAlo) kat Tuipota muptudvwy (4d, R=3-
mupLdUALo, 4e, R=2-mtuplbUAL0). TéNoG, n amomnpootacia Twv 4a-e pe tn Spdon NG
HEBAVOALKAG appwviag omédwoe pOVO TA TApAywya OTtoxoug 5a-d, evw
TIPOOTIAOELEC AMOUAKPUVONG OAWV TWV TIPOOTATEUTIKWY OUASWY amo to 4e elte pe
pueBoteiblo Tou vatpiou (Bozd et al., 1998) 1 pe avBpakiko kaAlo-uebavoin (Plattner
et al., 1972) o6riynoe o€ éva piypa pUn avixveUoLUwV Kal phn SLaxwpioltwy UAKWV.

BaolopévolL OTO  UTOOXOUEVO  KUTTAPOTOELKO TPOodiA  mponyoupeva
ouvtiBépevwy C5-patvuleBuvul mupavovoukAeolltwy TNG oupakiAng (Dimopoulou
et al.,, 2013) kat mpokelpévou va OlepeuvnBel n enidpacn tou YAUKOGOLSLKOU
Tunuatog otn PBlohoyiky Spdacn tng adevivng, emblwéope va  €LOOYAYOULE
daLVUAOKETUAEVIO WG UTTOKATAOTATN otn 8 B€on TG Lag g adevivng. MNa to Adyo
0UTO, EPEUVACAUE TNV AVATTTUEN €VOC OMOTEAECUATIKOU TPWTOKOAAOU aAKUALwoNC
Katd Sonogashira ylwa ™ oUleuén ¢ epmopika Stabeouncg 8-Bpwpoadevivne He
dALWVUAOKETUAEVIO KATW OO  aKTWOBOAlD  HIKPOKUMpATwWY (200 W). H 8-
Bpwpoadevivn avapixbnke pe avudpo DMF, datvulaketulévio, tplatBulapivn,
Pd(PPhs)4, Cul, aktivoBoAnOnke pe pKpokKUppATA yiot 6 Aemtd otoug 60°C Kol HETA
ano adalpeon NINTIKWV UTO KeVO, TO OTEPEO UMOAswupa Kobaplotnke He
xpwuatoypadia otnAng pe aépa UTO Tieon ywa va anodwoel tnv évwon Il oe
amnodektr anodoaon (40%). OAeC oL VEEC EVWOELC XapaKTneLl{ovtal armo oTOoLXELWSELG
avoAUOELC Kal aVOAUOELC PACHOTOC TTUPNVLKOU payvnTikou cuvtoviopol H NMR.

MepANMTIKA, EMITELXONKE N TTAPAYWYH APKETWV VEWV C8-aAKUVUA adévivo
VOUKAgolltwv KaBw¢ Kal tne 8-paivulatBuvulo adevivng, HEOw TNC aviidpaong
ouleuéng Sonogashira petd and aktwvoBoAia og pikpokUpaTa. MNa tnv eKTiunon g
LKOVOTNTOC AVAOTOANG ToU TOAAAMAAoLaopoU Sladopwy KAPKWVIKWY KUTTOPLKWV
oelpwv (L1210, Hela, CEM) oamd TOUG VEOOUVTIOEUEVOUG VOUKAEOLITEG
XpnotuomnonOnke n mapdapetpog IC50, n onola avIiUTPOoCoWEVEL TN CUYKEVTPWAON TOU
GAPUOKOU TIOU QTTALTELTAL YLOL TNV OWVACTOANG TNG KUTTAPLKAG avAmTuéng katd 50%.
H &pdon Ttwv VEOOUVTIBEUEVWY EVWOEWV OUYKPIONKE pe aut) Tou non
XPNOLUOTIOLOUEVOU papUdakou 5- pBopooupakiAn.

43

Institutional Repository - Library & Information Centre - University of Thessaly
09/06/2024 08:52:45 EEST - 3.21.247.127



Autdwpatikn Metarttuylokr Epyaoia

«XUvBeon vVEwv C-8 UTTOKATECTNUEVWY TIUPAVOVOUKAEOTLTWY TNC adevivng wg VEoL

KUTTOPOTOELKOL TTAPAYOVTEGY

8. BIBAIOTPAQIA

1.
2.

10.

11.

12.
13.

L. G. Wade, JR. (2012) 'Opyaviki Xnueia' @soocalovikn: Ekdooelg TZIOAA

©. BaAofavidng, K. EuvotaBiou. (2012) 'H xnuwk £€vwon Ttou pnva',
http://www.chem.uoa.gr/chemicals/chem_glucose.htm.

'Opyavikn Xnueia Kedalailo 26: Blopodpla: YSatavOpakeg',
http://www.biology.uoc.gr/courses/BIO6_Organiki_Ximia/Lectures/Lecture%
2020.pdf.

McMurry J. (2000) 'Opyaviky Xnueta. Topog I' Mavemiotnuiakeés Ekdooelg
Kpntng: HpdxkAeto.

J. M. Berg, J.L. Tymoczko, L. Stryer. (2006) 'Bioxnueia. Toépog I
MNavemiotnuiakeg Ekdooelg Kpntng: HpakAslo.

Zhou W., Gumina G., Chong Y., Wang J., Schinazi R.F.,, Chu C.K. (2004)
'Synthesis, structure-activity relationships, and drug resistance of beta-d-3'-
fluoro-2',3'-unsaturated nucleosides as anti-HIV Agents' J Med Chem.
17;47(13):3399-408.

Perigaud C., Gosselin G., Imbach J. L. (1992) 'Nucleosides analogues as
chemotherapeutic agents: a review' Nucleosides Nucleotides Nucleic Acids.
11, 903-945.

Robins, R.K.; Kini, G.D. (1990) 'Purines and Purine Nucleoside Analogues as
Antitumor Agents. In The Chemistry of Antitumor Agents' Wilman, D.E.V. Ed.;
Chapman and Hall: New York pp 299-321.

MacCoss, M.; Robins, M.J. (1990 ) 'Anticancer Pyrimidines, Pyrimidine
Nucleosides and Prodrugs. In the chemistry of Antitumor Agents' Wilman,
D.E.V. Ed.; Chapman and Hall: New York, pp 261-298.

Claire Simons (2000) 'Nucleoside Mimetics: Their Chemistry and Biological
Properties' CRC Press.

Arner E. S. J., Eriksson S. (1995) 'Mammalian deoxyribonucleoside kinases'
Pharmacol Ther. 67:155-186.

Lewin B. (2003) 'Genes' VIII, 6.

Lui V.W.Y,, Lau C.P.Y., Cheung C.S.F., Ho K., Ng M.H.L., Cheng S.H., Hong B.,
Tsao S.W., Tsang C.M.,, Lei K.I.K., Yamasaki Y., Mita A., Chan A.T.C. (2010) 'An

44

Institutional Repository - Library & Information Centre - University of Thessaly
09/06/2024 08:52:45 EEST - 3.21.247.127



Autdwpatikn Metarttuylokr Epyaoia

«XUvBeon vVEwv C-8 UTTOKATECTNUEVWY TIUPAVOVOUKAEOTLTWY TNC adevivng wg VEoL

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

KUTTOPOTOELKOL TTAPAYOVTEGY

RNA-directed nucleoside anti-metabolite, 1-(3-C-ethynyl-beta-d-ribo-
pentofuranosyl)cytosine (ECyd), elicits antitumor effect via TP53-induced
Glycolysis and Apoptosis Regulator (TIGAR) downregulation' Biochemical
Pharmacology. Volume 79, issue 12, p. 1772-1780.

Wagner C.R,, lyer V.V., Mclntee E.J. (2000) 'Pronucleotides: toward the in vivo
delivery of antiviral and anticancer nucleotides' Med Res Rev. 20(6):417-51.
Balzarini J. (1994) 'Metabolism and mechanism of antiretroviral action of
purine and pyrimidine derivatives' Pharm. World Sci. 16:113-126.

Siev M., Weinberg R., Penman S. (1969) 'The selective interruption of
nucleolar RNA synthesis in Hela cells by cordycepin' J Cell Biol. 41(2):510—
520.

Ahn Y.J., Park S.J., Lee S.G., Shin S.C., Choi D.H. (2000) 'Cordycepin: selective
growth inhibitor derived from liquid culture of Cordycceps militaris against
Clostridium spp'J Agri Food 48: 2744- 2748.

Matsuda A., Sasaki T. (2004) 'Antitumor activity of sugar-modified cytosine
nucleosides' Cancer Sci. 95:105-111.

Cory A.H., Samano V., Robins M.J., Cory J.G. (1994) '2'-Deoxy-2'-methylene
derivatives of adenosine, guanosine, tubercidin, cytidine and uridine as
inhibitors of L1210 cell growth in culture' Biochem Pharmacol. 47(2):365-71.
Manta S., Tsoukala E., Tzioumaki N., Kiritsis C., Balzarini J., Komiotis D. (2010)
'Synthesis of 4,6-dideoxy-3-fluoro-2-keto-beta-D-glucopyranosyl analogues of
5-fluorouracil, N6-benzoyl adenine, uracil, thymine, N4-benzoyl cytosine and
evaluation of their antitumor activities' Bioorg Chem. 38(2):48-55.

Hardman J.G., Limbird L.E. (eds, Gilman A.G. (cons. ed) (2001) 'The
Pharmacological Basis of Therapeutics' 10th ed., McGraw-Hill.

Komiotis D., Manta S., Tsoukala E., Tzioumaki N. (2008) Curr. Med. Chem.:
Anti-Infect. Agents. 7, 219.

Gumina G., Song G.Y. and Chu C. K. (2001) 'L-Nucleosides as
chemotherapeutic agents' FEMS Microbiol. Lett. 202, 9-15.

Saenger W. (1984) 'Principles of Nucleic Acid Chemistry'. Springer-Verlag:

New York.

45

Institutional Repository - Library & Information Centre - University of Thessaly
09/06/2024 08:52:45 EEST - 3.21.247.127



Autdwpatikn Metarttuylokr Epyaoia

«XUvBeon vVEwv C-8 UTTOKATECTNUEVWY TIUPAVOVOUKAEOTLTWY TNC adevivng wg VEoL

25.

26.

27.
28.

29.

30.

31.

32.

33.

KUTTOPOTOELKOL TTAPAYOVTEGY

Blackburn G. M. and Gait M. J. (1996) 'Nucleic Acids in Chemistry and
Biology'. OxfordUniversity Press: New York.

Bloomfield V. A., Crothers D. M., Tinoco I. (2000) 'Nucleic acids. Structures,
properties, and functions' University Science Books. Sausalito: California.
www.cf.ac.uk/phrmy/ChemEd/presentations.html

Verheggen |., VanAerschot A., Toppet S., Snoeck R., Janssen G., Balzarini J.,
DeClercq E., Herdewijn P. (1993) 'Synthesis and Antiherpes Virus Activity of
1,5-Anhydrohexitol Nucleosides' Journal of Medicinal Chemistry. 36. pp.
2033-2040.

Verheggen |., Van Aerschot A., Van Meervelt L., Rozenski J., Wiebe L., Snoeck
R., Andrei G., Balzarini J., Claes P., De Clercq E., Herdewijn P. (1995)
'Synthesis, Biological Evaluation, and Structure Analysis of a Series of New
1,5-Anhydrohexitol Nucleosides' J. Med. Chem. 38. 826.

Maurinsh Y., Schraml J.,, DeWinter H., Blaton N., Peeters O., Lescrinier E.,
Rozenski J., Van Aerschot A., DeClercg E., Busson R., Herdewijn P. (1997)
'Synthesis and Conformational Study of 3-Hydroxy-4-(Hydroxymethyl)-1-
Cyclohexanyl Purines and Pyrimidines' J. Org. Chem. 62. 2861-2871.
Ostrowski T., Wroblowski B., Busson R., Rozenski J., DeClercq E., Bennett
M.S., Champness J.N., Summers W.C., Sanderson M.R., Herdewijn P. (1998)
'5-Substituted Pyrimidines with a 1,5-Anhydro-2,3-dideoxy-d-arabino-hexitol
Moiety at N-1: Synthesis, Antiviral Activity, Conformational Analysis, and
Interaction with Viral Thymidine Kinase' J. Med. Chem. 41. 4343-4353.
Antonakis, K. (1989) 'Hexopyranose nucleosides. In Studies in Natural
Products Chemistry,Stereoselective Synthesis (Part C)' Elsevier: Amsterdam.
4.p. 241.

Haouz A., Vanheusden V., Munier-Lechman H., Froeyen M., Herdewijn P., Van
Galenbergh S., Delarue M. (2003) 'Enzymatic and Structural Analysis of
Inhibitors Designed Against Mycobacterium Tuberculosis Thymidylate Kinase.
New Insights into the Phosphoryl Transfer Mechanism' J. Biol. Chem.

278:4963-4971.

46

Institutional Repository - Library & Information Centre - University of Thessaly
09/06/2024 08:52:45 EEST - 3.21.247.127



Autdwpatikn Metarttuylokr Epyaoia

«XUvBeon vVEwv C-8 UTTOKATECTNUEVWY TIUPAVOVOUKAEOTLTWY TNC adevivng wg VEoL

34.

35.

36.

37.

38.

39.

40.

41.

42.

KUTTOPOTOELKOL TTAPAYOVTEGY

Vastmans K., Pochet S., Peys A., Kerremans L., VanAerschot A., Hendrix C.,
Marliere P., Herdewijn P. (2000) 'Enzymatic Incorporation in DNA of 1,5-
Anhydrohexitol Nucleotides' Biochemistry. vol. 39. No. 42. pp. 12757-12765.
Vastmans K., Froeyen M., Kerremans L., Pochet S., Herdewijn P. (2001)
'Reverse Transcriptase Incorporation of 1,5-Anhydrohexitol Nucleotides'
Nucleic Acids Res. 29:3154-3163.

Kinoshita M. and Mariyama S. (1975) 'Synthesis of (2R, 3S, 4S) -4- Amino-3-
hydroxy-2- methyl-5- (3-pyridyl)- pentanoic Acid Present in Antibiotic
Pyridomycin' Bulletin of The Chemical Society of Japan. Vol. 48 (7). 2081-
2083.

Boujouklian R. and Ganem B. (1979) 'Alkyl and cyclopropyl sugars:
approaches to branched- chain D- glucofuranose derivatives' Carbohydrate
Research. 76. 245-251.

Olivier R. Martin, Robert C. Nabinger, Yousif Ali, Dolatrai M. Vyas, Walter A.
Szarik. (1983) 'Carbon- 13 nuclear magnetic resonance- spectral study of
branched- chain and 3-gem-di-C-substituted aldohexofuranoid derivatives.'
Carbohydrate Research. 121. 302-307.

Sarah Couturier, Mohamed Aljarah, Gilles Gosselin, Christophe Mathé and
Christian Périgaud. (2007) 'Synthesis of 3'-deoxy-3' -C-methyl-b- D -
ribonucleoside analogs.' Tetrahedron 63 . 11260-11266.

Mohamed Aljarah, Sarah Couturier, Christophe Mathé, Christian Périgaud.
(2008) 'Synthesis of 3'-deoxy-3'-C-methyl nucleoside derivatives.' Bioorganic
& Medicinal Chemistry 16. 7436-7442.

Akira Matsuda,). Kenji Takenuki, Takuma Sasaki and Tohru Uedat. (1991)
'Nucleosides and Nucleotides. 94. Radical Deoxygenation of tert -Alcohols in
1-(2-C-Alkylpentofuranosyl)pyrimidines: Synthesis of (2’5)-2’-Deoxy-2’-C-
methylcytidine, an Antileukemic Nucleoside' Journal of Medicinal Chemistry.
Vol. 34, No. 1 234-239.

Manta S., Agelis G., Botic T., Cencic A., Komiotis D. (2007) 'Fluoro-

Ketopyranosyl Nucleosides: Synthesis and Biological Evaluation of 3-Fluoro-2-

47

Institutional Repository - Library & Information Centre - University of Thessaly
09/06/2024 08:52:45 EEST - 3.21.247.127



Autdwpatikn Metarttuylokr Epyaoia

«XUvBeon vVEwv C-8 UTTOKATECTNUEVWY TIUPAVOVOUKAEOTLTWY TNC adevivng wg VEoL

43.

44,

45,

46.

47.

48.

49.

50.

51.

52.
53.

KUTTOPOTOELKOL TTAPAYOVTEGY

Keto-B-d-Glucopyranosyl Derivatives of N4-Benzoyl Cytosine.' Bioorg. Med.
Chem. 15:980-987.

Nikolaos A. A. Balatsos, Dimitrios Vlachakis, Panagiotis Maragozidis, Stella
Manta, Dimitrios Anastasakis, Athanasios Kyritsis, Metaxia Vlassi, Dimitri
Komiotis, and Constantinos Stathopoulos. (2009) 'Competitive Inhibition of
Human Poly(A)-Specific Ribonuclease (PARN) by Synthetic Fluoro-Pyranosyl
Nucleosides' Biochemistry. 48. 6044—6051 DOI: 10.1021/bi900236k.

Tsirkone, V. G.;  Tsoukala, E.; Lamprakis, C.; Manta,S.; Hayes,J. M;
Skamnaki, V. T.; Drakou, C.; Zographos, S. E.; Komiotis D.; Leonidas, D. D.
Bioorganic & medicinal chemistry 2010, 18, 3413-3425.

Leclercq, F.; Egron, M.J.; Antonakis, K. Carbohydr. Res., 1992, 228, 95.

Khan, A.R.; Mulligan, K.X.; Ollapally, P. Nucleosides, Nucleotides & Nucleic
Acids, 2001, 20, 759.

Ollapally, A. P.; Dorange, |. B.; Whitaker, T. L. Nucleosides & Nucleotides
1999, 18, 703.

Egron, M.J).; Dorange, |.B.; Antonakis, K.; Herscovici, J.; Ollapally, A.P.
Nucleosides, Nucleotides & Nucleic Acids, 2002, 21, 327.

Komiotis D., Delatre S., Holt L., Ollapally A., Balzarini J., De Clercq E., Ligo M.
(1991) Nucleosides Nucleotides. 10, 431.

Paterson J., Uriel C., Egron M.J., Herscovici J., Antonakis K., Alaoui M. (1998)
'‘Antiproliferative and Apoptotic Activities of Ketonucleosides and Keto-C-
Glycosides against Non-Small-Cell Lung Cancer Cells with Intrinsic Drug
Resistance.' Antimicrob. Agents Chemother. 42:779-784.

Christos Kiritsis, Stella Manta, Vanessa Parmenopoulou, Jan Balzarini, Dimitri
Komiotis. (2011) 'Branched-chain C-cyano pyranonucleosides: Synthesis of 3'-
C-cyano & 3'-C-cyano-3'-deoxy pyrimidine pyranonucleosides as novel
cytotoxic agents' European Journal of Medicinal Chemistry. 46 5668-5674.
Matsuda A, Hattori H, Tanaka M, Sasaki T. Biomed Chem Lett, 1996, 6: 1887
Hattori H., Nozawa E., lino T., Yoshimura Y., Shuto S., Shimamoto Y., Nomura
M., Fukushima M., Tanaka M., Sasaki T., Matsuda A. Nucleosides and

nucleotides. 175. Structural requirements of the sugar moiety for the

48

Institutional Repository - Library & Information Centre - University of Thessaly
09/06/2024 08:52:45 EEST - 3.21.247.127



Autdwpatikn Metarttuylokr Epyaoia

«XUvBeon vVEwv C-8 UTTOKATECTNUEVWY TIUPAVOVOUKAEOTLTWY TNC adevivng wg VEoL

54.

55.

56.

57.

58.

59.

60.

61.

62.

KUTTOPOTOELKOL TTAPAYOVTEGY

antitumor activities of new nucleoside antimetabolites, 1-(3-C-ethynyl-beta-
D-ribo-pentofuranosyl)cytosine and -uracill. ] Med Chem. 1998, 41, 2892-
902.

Nomura M., Shuto S., Matsuda A. Synthesis of the cyclic and acyclic acetal
derivatives of 1-(3-C-ethynyl-beta-D-ribo-pentofuranosyl)cytosine, a potent
antitumor nucleoside. Design of prodrugs to be selectively activated in tumor
tissues via the bio-reduction-hydrolysis mechanism. Bioorg Med Chem. 2003,
11, 2453-61.

O-Yang H. Y., Wu E. B., Fraser-Smith, KAM Walker. Nucleosides and
nucleotides. 183. Synthesis of 4’ a-branched thymidines as a new type of
antiviral agent. Tetrahedron Lett.1992, 33, 37—-40.

Kodama E.l., Kohgo S., Kitano K., Machida H., Gatanaga H., Shigeta S,
Matsuoka M., Ohrui H., Mitsuya H. 4'-Ethynyl nucleoside analogs: potent
inhibitors of multidrug-resistant human immunodeficiency virus variants in
vitro. Antimicrob Agents Chemother. 2001, 45, 1539-46.

De Clercq E. New developments in anti-HIV chemotherapy. Biochim Biophys
Acta. 2002, 1587, 258-75.

Minakawa N., Takeda T., Sasaki T., Matsuda A., Ueda T. Synthesis and
antitumor activity of  5-ethynyl-1-beta-D-ribofuranosylimidazole-4-
carboxamide (EICAR) and its derivatives. ] Med Chem. 1991, 34, 778-86
Manta, S., Kiritsis, C., Dimopoulou, A., Parmenopoulou, V., Kollatos, N.,
Tsotinis, A., et al. (2014). Unsaturation: An important structural feature to
nucleosides’ antiviral activity. Anti-Infective Agents, 12, 2-57. doi:
10.2174/22113525113119990106.

Herdewijn, P. (2008). Modified Nucleosides in Biochemistry, Biotechnology
and Medicine. Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim.

Hatse, S., De Clercq, E., and Balzarini, J. (1999). Role of antimetabolites of
purine and pyrimidine nucleotide metabolism in tumor cell differentiation.
Biochem. Pharmacol. 58, 539-555. doi:10.1016/S0006-2952(99)00035-0.
Vivet-Boudou, V., Isel, C., Sleiman, M., Smyth, R., Ben Gaied, N., Barhoum, P.,

et al. (2011). 8-Modified-2'-deoxyadenosine analogues induce delayed

49

Institutional Repository - Library & Information Centre - University of Thessaly
09/06/2024 08:52:45 EEST - 3.21.247.127


http://www.ncbi.nlm.nih.gov/pubmed?term=Nomura%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12735992
http://www.ncbi.nlm.nih.gov/pubmed?term=Shuto%20S%5BAuthor%5D&cauthor=true&cauthor_uid=12735992
http://www.ncbi.nlm.nih.gov/pubmed?term=Matsuda%20A%5BAuthor%5D&cauthor=true&cauthor_uid=12735992
http://www.ncbi.nlm.nih.gov/pubmed/?term=%EF%83%98%09Makoto+Nomura%2C+Satoshi+Shutoa+and+Akira+Matsuda
http://www.sciencedirect.com/science/article/pii/S0960894X99000104
http://www.sciencedirect.com/science/article/pii/S0960894X99000104
http://www.sciencedirect.com/science/article/pii/S0960894X99000104
http://www.ncbi.nlm.nih.gov/pubmed?term=Kodama%20EI%5BAuthor%5D&cauthor=true&cauthor_uid=11302824
http://www.ncbi.nlm.nih.gov/pubmed?term=Kohgo%20S%5BAuthor%5D&cauthor=true&cauthor_uid=11302824
http://www.ncbi.nlm.nih.gov/pubmed?term=Kitano%20K%5BAuthor%5D&cauthor=true&cauthor_uid=11302824
http://www.ncbi.nlm.nih.gov/pubmed?term=Machida%20H%5BAuthor%5D&cauthor=true&cauthor_uid=11302824
http://www.ncbi.nlm.nih.gov/pubmed?term=Gatanaga%20H%5BAuthor%5D&cauthor=true&cauthor_uid=11302824
http://www.ncbi.nlm.nih.gov/pubmed?term=Shigeta%20S%5BAuthor%5D&cauthor=true&cauthor_uid=11302824
http://www.ncbi.nlm.nih.gov/pubmed?term=Matsuoka%20M%5BAuthor%5D&cauthor=true&cauthor_uid=11302824
http://www.ncbi.nlm.nih.gov/pubmed?term=Ohrui%20H%5BAuthor%5D&cauthor=true&cauthor_uid=11302824
http://www.ncbi.nlm.nih.gov/pubmed?term=Mitsuya%20H%5BAuthor%5D&cauthor=true&cauthor_uid=11302824
http://www.ncbi.nlm.nih.gov/pubmed/?term=4%E2%80%99-Ethynyl+nucleoside+analogues%3A+potent+inhibitors+of+multidrug-resistant+human+immunodeficiency+virus+variant+in+vitro
http://www.ncbi.nlm.nih.gov/pubmed/?term=Biochim+Biophys+Acta.+2002%2C+1587%2C+258.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Biochim+Biophys+Acta.+2002%2C+1587%2C+258.
http://www.ncbi.nlm.nih.gov/pubmed?term=Minakawa%20N%5BAuthor%5D&cauthor=true&cauthor_uid=1995901
http://www.ncbi.nlm.nih.gov/pubmed?term=Takeda%20T%5BAuthor%5D&cauthor=true&cauthor_uid=1995901
http://www.ncbi.nlm.nih.gov/pubmed?term=Sasaki%20T%5BAuthor%5D&cauthor=true&cauthor_uid=1995901
http://www.ncbi.nlm.nih.gov/pubmed?term=Matsuda%20A%5BAuthor%5D&cauthor=true&cauthor_uid=1995901
http://www.ncbi.nlm.nih.gov/pubmed?term=Ueda%20T%5BAuthor%5D&cauthor=true&cauthor_uid=1995901
http://www.ncbi.nlm.nih.gov/pubmed/1995901

Autdwpatikn Metarttuylokr Epyaoia

«XUvBeon vVEwv C-8 UTTOKATECTNUEVWY TIUPAVOVOUKAEOTLTWY TNC adevivng wg VEoL

63.

64.

65.

66.

67.

68.
69.

70.

71.

KUTTOPOTOELKOL TTAPAYOVTEGY

polymerization arrest during HIV-1 reverse transcription. PLoS ONE 6:11.
€27456. doi: 10.1371/journal.pone.0027456.

Lee, Y.S., Park, S.M., Kim, H.M., Park, S.K., Lee, K., Lee, C.W., et al. (2009). C5-
Modified nucleosides exhibiting anticancer activity. Bioorg. Med. Chem. Lett.
19, 4688-4691. doi: 10.1016/j.bmcl.2009.06.072.

Meneni, S., Ott, I., Sergeant, C.D., Sniady, A., Gust, R., and Dembinski, R.
(2007). 5-Alkynyl-2'-deoxyuridines: chromatography-free synthesis and
cytotoxicity evaluation against human breast cancer cells. Bioorg. Med.
Chem. 15, 3082-3088. doi: 10.1016/j.bmc.2007.01.048.

Lin, T.S., Cheng, J.C., Ishiguro, K., and Sartorelli, A.C. (1985). Purine and 8-
substituted purine arabinofuranosyl and ribofuranosyl nucleoside derivatives
as potential inducers of the differentiation of the Friend erythroleukemia. J.
Med. Chem. 28, 1481-1485. doi: 10.1021/jm00148a018.

Escuret, V., Aucagne, V., Joubert, N., Durantel, D., Rapp, L.K., Schinazi, F.R., et
al. (2005). Synthesis of 5-haloethynyl- and 5-(1,2-dihalo)vinyluracil
nucleosides: antiviral activity and cellular toxicity. Bioorg. Med. Chem. 13,
6015-6024. doi: 10.1016/j.bmc.2005.06.021.

Volpini, R., Costanzi, S., Lambertucci, C., Vittori, S., Klotz, K., Lorenzen, A., et
al. (2001). Introduction of alkynyl chains on C-8 of adenosine led to very
selective antagonists of the A(3) adenosine receptor. Bioorg. Med. Chem.
Lett. 11, 1931-1934. doi: 10.1016/S0960-894X(01)00347-X.

M. W. Beyerinck. (1889) Z. Phys. Chem. 3. 110.

Ben Faust. (1997) 'Modern Chemical Techniques' The Royal Society of
Chemistry, Unilever.

Vorbriiggen, H., and Hofle, G. (1981). Nucleosides syntheses XXIl: On the
mechanism of the nucleoside synthesis. Chem. Ber. 114, 1256-1268. doi:
10.1002/cber.19811140405.

Baker, B.R. (1957). Stereochemistry of nucleoside synthesis. In ciba
foundation symposium on the chemistry and biology of purines, ed,

G.E.W.Wohlstenholme, C.M. O'Connor, Churchill, London, 120-129.

50

Institutional Repository - Library & Information Centre - University of Thessaly
09/06/2024 08:52:45 EEST - 3.21.247.127



AumAwpatikr Metamtuylakn Epyaoio
«XUvBeon vVEwv C-8 UTTOKATECTNUEVWY TIUPAVOVOUKAEOTLTWY TNC adevivng wg VEoL
KUTTOPOTOELKOL TTAPAYOVTEGY

72. Agrofoglio, L.A., Gillaizeau, I., and Saito, Y. (2003). Palladium-assisted routes
to nucleosides. Chem. Rev. 103, 1875-1916. doi: 10.1021/cr010374q.

73. Holmes, E.R., and Robins, K.R. (1964). Purine nucleosides. VII. Direct
bromination of adenosine, deoxyadenosine, guanosine, and related purine
nucleosides. J. Am. Chem. Soc. 86, 1242-1245. doi: 10.1021/ja01060a057

74. Bozo, E., Boros, S., Kuszmann, J., Gacs-Baitz, E., and Parkanyi, L. (1998). An
economic synthesis of 1,2,3,4-tetra-O-acetyl-5-thio-D-xylopyranose and its
transformation into  4-substituted-phenyl 1,5-dithio-D-xylopyranosides
possessing antithrombotic activity. Carbohydr. Res. 308, 297-310. doi:
10.1016/S0008-6215(98)00088-3.

75. Plattner, J.J., Gless, R.D., and Rapoport, H. (1972). Synthesis of some DE and
CDE ring analogs of camptothecin. J. Am. Chem. Soc. 94, 8613-8615. doi:
10.1021/ja00779a072.

76. Dimopoulou, A., Manta, S., Kiritsis, C., Gkaragkouni, D.N., Papasotiriou, 1.,
Balzarini, J., et al. (2013). Rapid microwave-enhanced synthesis of C5-alkynyl
pyranonucleosides as novel cytotoxic antitumor agents. Bioorg. Med. Chem.

Lett. 23, 1330-1333. doi: 10.1016/j.bmcl.2012.12.092.

51

Institutional Repository - Library & Information Centre - University of Thessaly
09/06/2024 08:52:45 EEST - 3.21.247.127



	Περιεχόμενα
	ΠΕΡΙΛΗΨΗ
	ABSTRACT
	1. ΕΙΣΑΓΩΓΗ
	1.1 Υδατάνθρακες
	1.2 Υδατάνθρακες και σχηματισμός ημιακετάλης
	1.3 Νουκλεοζίτες
	1.4 Τρόπος δράσης νουκλεοζιτών
	1.5 Νουκλεοζίτες με αντικαρκινική δράση
	1.6 Νουκλεοζίτες με αντιιική δράση
	1.7 Πυρανονουκλεοζίτες
	2. ΕΙΔΙΚΟ ΜΕΡΟΣ
	2.1 Σκοπός
	3. ΓΕΝΙΚΕΣ ΜΕΘΟΔΟΙ
	3.1 Χρωματογραφία λεπτής στιβάδας (Thin Layer Chromatography, TLC)
	3.2 Χρωματογραφία στήλης
	3.3. Ξήρανση διαλυτών
	3.4.Αντιδράσεις υπό την επίδραση ακτινοβολίας μικροκυμμάτων
	3.5 Ταυτοποίηση ενώσεων
	4. ΠΕΙΡΑΜΑΤΙΚΟ ΜΕΡΟΣ
	4.1 Επισκόπηση της σύνθεσης C8-υποκατεστημένων γλυκοπυρανονουκλεοζιτών
	4.1.1. 9-(2΄,3΄,4΄,6΄-τέτρα-O-ακετύλ-β-D γλυκοπυρανοσύλ)-N6-βενζοϋλ αδενίνη (2)
	4.1.2. 9-(2΄,3΄,4΄,6΄-τέτρα-O-ακετύλ-β-D-γλυκοπυρανοσύλ)-8-βρώμο-N6- βενζοϋλ αδενίνη (3)
	4.1.3. Γενική πειραματική πορεία για την προετοιμασία προστατευμένων C8-αλκυνύλ αδένινο πυρανονουκλεοζιτών (4a-e)
	4.1.4. 9-(2΄,3΄,4΄,6΄-τέτρα-O-ακετυλ-β-D-γλυκοπυρανοσύλ)-8-επτινύλ-N6- βενζοϋλ αδενίνη (4a)
	4.1.5. 9-(2΄,3΄,4΄,6΄-τέτρα-O-ακετύλ-β-D-γλυκοπυρανοσύλ)-8-φαινυλαιθυνύλ-N6- βενζοϋλ αδενίνη (4b)
	4.1.6. 9-(2΄,3΄,4΄,6΄-τέτρα-O-ακετύλ-β-D-γλυκοπυρανοσύλ)-8-p-τολουαιθυνύλ-N6- βενζοϋλ αδενίνη (4c)
	4.1.7. 9-(2΄,3΄,4΄,6΄-τέτρα-O-ακετύλ-β-D-γλυκοπυρανοσύλ)-8-(πυριδίν-3-υλ-αιθυνύλ)-N6- βενζοϋλ αδενίνη (4d)
	4.1.8. 9-(2΄,3΄,4΄,6΄-τέτρα-O-ακετύλ-β-D-γλυκοπυρανοσύλ)-8-(πυριδιν-2-υλ-αιθυνύλ)-N6- βενζοϋλ αδενίνη (4e)
	4.2 Επισκόπηση της σύνθεσης για την προετοιμασία των μη προστατευμένων C8-αλκυνύλ αδένινο πυρανονουκλεοζιτών (5a-d)
	4.2.1 9-(β-D-γλυκοπυρανοσύλ)-8-επτινύλ-αδενίνη (5a)
	4.2.2 9-(β-D-γλυκοπυρανοσύλ)-8-φαινυλεπτινύλ-αδενίνη (5b)
	4.2.3 9-(β-D-γλυκοπυρανοσύλ)-8-p-τολουαιθυνύλ-αδενίνη (5c)
	4.2.4 9-(β-D-γλυκοπυρανοσύλ)-8-(πυριδιν-3-υλ-αιθυνύλ)-αδενίνη (5d)
	4.3 Προεπισκόπηση σύνθεσης 8-φαινυλαιθυνύλ-αδενίνης (II)
	5. ΤΑΥΤΟΠΟΙΗΣΗ ΜΕ 1H NMR
	6. ΤΑΥΤΟΠΟΙΗΣΗ ΑΝΤΙΚΑΡΚΙΝΙΚΗΣ ΔΡΑΣΗΣ
	7. ΑΠΟΤΕΛΕΣΜΑΤΑ-ΣΥΖΗΤΗΣΗ
	8. ΒΙΒΛΙΟΓΡΑΦΙΑ

