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CUHTE3 U UCCJIIEAOBAHUE HUTOTOKCUYHOCTHU HOBBIX
TUA30JICOAEPKAILIUX MPOU3BOJAHBIX R-(-)-KAPBOHA

© P.®. Banees, B.B. Jlo3a, I'.P. Cynararyaniuna, 3.P. 3uneeBa

B mHacrosmee Bpemst IpoW3BOAHBIE THA30Ja HMPHUOOPETAIOT Bee Oojpliee 3HaUYCHHE B (hapMaleBTHUECKOM
npom3BozacTBe. Ha MX 0OCHOBE MOJYYaIOT pas3inyHbIC Cyab(aMUIHbIC U TPOTUBOTYOCPKYIIE3HbIC MPEmapaThl, KPo-
Me TOro, (parMeHT THa30a SBIACTCSA CTPYKTYPHOW KOMIIOHEHTOW THAMHHA, ICHUIIWUIHHA U PA3INIHBIX MOJIH-
(pUIMPOBAHHBIX MOIYCUHTETHUCCKIX NEHUIMIUTHHOB. Psi THa30coaepkamux COeANHEHNH, 001a1aloIuX BBICO-
KOM IIUTOTOKCHYECKON aKTUBHOCTBIO, UCCIIEAYETCA ISl IPUMEHEHHUs B MequInHe. K HUM OTHOCSTCS COeUHEHHS
cemeiicTBa SNOTWIOHOB [ 1] U Lenblil paa OMONIOTUYECKH aKTHBHBIX MIPUPOIHBIX [2] v HepupoaHbIX [3] coennHe-
HUi. OCOOCHHO NEepCIEeKTUBHEIM HANpPaBICHUEM SIBIIIETCS CHHTE3 M MCCIENOBAHHUE PA3IUIHBIX MOTU(PHUKATOB,
coJepKaIiuX B MOJIEKyIe KifoueBblie (hapmakodopHble Tpynmsl. JJocTibKeHre HX CHMOMO03a B €MHON CTPYKTYpe
in vitro/in vivo sBisleTcs CIIOKHOM 3aa4eld, 0THAKO W3BECTHBI IPUMEPHI, KOT/Ia MOA00HBIE COYETAHHS IPHBOIUIIH
K HOBBEIM BHIaM BBICOKOAKTHBHBIX IPOTHBOOITYXOJIEBHIX areHToB [4]. B momxomax K CHHTE3y SIOTHIOHOBBIX
CTPYKTYp HaMH ObUIM pa3paboTaHbl 3((EKTUBHBIC CHHTCTHYCCKHE CXEMbI TOJIYYCHUS THA30JICOACPKANINX XH-
PaJIbHBIX OJOK-CHHTOHOB U3 OCTYIHOTO MPUPOJHOTO Teprenonaa R-(—)-kapBona. M3BecTHO, YTO KapBOH 00I1a-
JIAeT BBIPAXCHHBIMH aHTUMHUKPOOHOM [5] M mpOTUBOTpUOKOBOI [6] aKTUBHOCTAMH U JIFOObIE €ro MOIU(pHUKAIIIH
OTpaXkaroTcs Ha (PapMOKOIOTHIECKOM Ipodruie MONeKybl. [loaToMy HccienoBanre ONOIOTHIECKON aKTUBHOCTH
HOBBIX THA30JICOAEPKAIMX MTPOU3BOJHBIX KAPBOHA TAKXKE MPEJICTABIIAET MHTEPEC U B MEPBYIO OUepeb UX IIUTO-
TOKCUYECKasi aKTUBHOCTb.

KimroueBrple cioBa: KapBOH, THA30JI, SNOTWIOH, 1Z,5Z-11eHoBas cucTeMa, MUKIOOKTaIueH, OYTUPOIaKTOH,

3Tep1/1(1)1/11<aun;1, ITUTOTOKCHYCCKAass aKTUBHOCTD.

BBenenne. B manHO# paboTe mpencTaBieHBI
CUHTE3bl U pe3yJbTaThl MCCIEIO0BAHUIN ITUTOTOKCH-
YEeCKOW aKTUBHOCTH HOBBIX CTPYKTYP, COJCPIKAIIUX
€HOHOBYIO CHCTEMY KapBOHA W CONPSDKEHHBIH THA-
30JIbHBIM (PparMeHT. YCTaHOBJICHO BIMSHHE Ha-
YHisl €HOHOBOM CHCTEMBI Ha HCCIEIyeMyl0 aKTHB-
HOCTb. C IIeNb0 TOBBIMICHUS! OMOJIOTMYECKON aK-
THUBHOCTH HauOoJiee IMEPCIEeKTUBHBIX COETUHEHUN
oTpaboTaHbl METO/IbI BBEJICHHS B MOJIEKYJbl 17,57-
JIMEHOBBIX cHCTEeM. M3BecTHO, YTO HEHACHIIICHHBIC
JKUPHbIE KUCIOTBHI C Pa3IMYHBIM YAAJICHHEM Kap-
OoKcwiIBpHOU Tpynmbl OT 1Z,5Z-mUeHOBBIX CHCTEM
00JIaIal0T OrPOMHBIM TIOTCHIMAIOM B pa3paboTke
HOBBIX IIPOTHBOOITYXOJIEBBIX areHToB [7]. OpueHTH-
PysCb Ha CHHTETHYECKYIO JOCTYHHOCTb TAaKUX KH-
CIIOT, OcCymiecTBieH cuntes (4Z,8Z2)-nonexa-4,8-
JMEHINOBON KUCIIOTHI M3 LUKJIOOKTaaueHa U OyTH-
pojiakToHa, M ee 3Teph(UKaMA THUA30JICOAEPKa-
MY CIIUPTAMH KaK B ITUKIIMYECKOH, TaK U B allUK-
nyeckor (opmax. JInsl OIEHKH MEepCHeKTUB JIaH-

HBIX MOIU(HUKAINN IDIAHUPYETCS OICHUTH IUTO-
TOKCUYECKYIO aKTUBHOCTB TIOJyYSHHBIX MTPOYKTOB.

PesyabTarsl u ux o0cyxnenue. Panee Ha oc-
HOBE MPUPOIHOTO TeprieHon1a R-(—)-kapBoHa 1 Hamu
OBLIH MOTY4YeHBI THa30JIcoepxKanume Omoku 2, 3 u 5
[8] st cuHTE3a AMOTWIIOHOBBIX CTPYKTYP 6 (puc. 1).

PaccmarpuBast MoJieKynbl 2 U 3 KaK LUKIU30-
BauHbIe (papmaxodopusie C'0-C*'-yuactku smoTH-
JIOHOB, HAM WHTEPECHO OBLIO MCCIEZ0BATh MPOTH-
BOOITYXOJIEBYIO aKTUBHOCTb TAKOW CHCTEMBI, COUe-
TalolIel E€HOHOBYIO CHUCTEMY KapBOHa W COIps-
JKEHHBIH THA30JIbHBINA ()parMeHT. JlonoIHUTENHEHO
ObUI CHHTE3UPOBaH JUOJ 4 [ yCTAaHOBJIEHUS PO-
J¥ €HOHOBOW CHCTEMBI B TECTUPYEMBIX 00paslax.
BoccranoBnenne keToHa 3 IPOBOAMIM B YCIOBUSX
Luche [9] Bo u3bekaHMe BOCCTAHOBICHUS CHOHO-
BOM ABOMHOU cBsa3u. MccliemoBaHue IUTOTOKCHYE-
CKOMl aKTHUBHOCTH NPOBOJWIM B OTHOMIEHHH 4-X
JIMHUHA PAKOBBIX KJIETOK (Ta0I1.).
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Pearents! u ycioBus : i. NaBH,, CeCl; 7H,0, MeOH, 0-5°C, 3 4, 88%.
Puc. 1. CuHTE3 3MOTHIOHOBBIX CTPYKTYpP Ha OCHOBE THA30JICOACPIKAIINX OIOKOB
Tadonuma
Humomoxcuunocms (PrestoBlue, Invitrogen)
Coennmenme | MM | Pactsopivocts IC50, MmkM
A e/moms | (100% DMSO) HEK?293 A549 MCF SH-SY5Y
2 247.36 + 100 100 100 19.80 +3.28
3 263.36 + 100 100 100 19.05 +£3.30
4 265.37 + 100 100 100 100

B pesynbTare sKcrepuMEHTOB ITUTOTOKCHYE-
CKasi aKTHMBHOCTH Obllla BBISIBJICHA B OTHOIICHHH
KJIETOYHOH JIMHUM HEeHpoOIacToMbl 4YelloBeKa
SH-SY5Y. Kak u oxwunanoce, ynaieHine eHOHOBOH
CUCTEMBI U3 MOJICKYJIBI (DaTaIbHO CKa3bIBaeTCs Ha
LUTOTOKCUYHOCTHU — MO 4 OKa3aJics HE aKTHBEH.

B nponomxenne uccieq0BaHUN Mbl PELLIMIH
W3YYUTh BIHSHUE (QYHKIMOHAIH3AUU CTPYKTY-
pBl 3 MOCPENICTBOM 3TEPUPUKALIUN THIPOKCHIIb-
HOH rpynnbl. OpHEHTHPYSICh HA CUHTETHYECKYIO
JOCTYITHOCTb KHCJIOT, MOTCHIMAIbLHO 00Jana-
IONUX MPOTHUBOOITYXOJEBOH aKTHBHOCTBHIO, HAII
uHTEepec npuBiekin 1Z,57-1ueHoBBIE CUCTEMBI.
W3BecTHO, YTO HEHACHILICHHBIE YKUPHBIE KHUCIIO-
TBl C Pa3IWYHBIM YJaJeHHEM KapOOKCHIbHON
rpynnsl oT 1Z,5Z-1HEHOBBIX CHCTEM O00JafaroT
OTPOMHBIM TOTEHLMAJIOM B pa3paboTKe HOBBIX
MPOTHUBOOMYXOJNEBLIX areHToB. Jlns cuHTe3a
HanboJee MPOCTOro MpuUMepa MOJOOHON JHEHO-
BOH CHCTEMBI MBI UCIOJB30BAJIM IUKJIOOKTAAHECH
7 u 0ytuponakToH 9 (puc. 2).
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CHauana 030HOJIM30M IMKJIOOKTaAUEHA 110 W3-
BecTHOMY TiyTH [10] OBLT MONMyYeH anbaeruaodhup
8. HapammBanue nerm ¢ ¢opmupoBanuem 1Z,57-
JIMEHOBOW CHCTEMBI OCYILLECTBHIIM 110 peakuuu But-
tura. HeoOxoaumyro juist 31oro ¢pochoHUEBYIO COJTb
12 momyunim u3 OyTHPOJAKTOHA Yepe3 MPOMEKY-
TouHyt0 OpoMOyTanoByto kuciory 10 [11] B 3 cra-
nn. [Tocne GokupoBaHUs KapOOKCHITBHON TPYIIITBI
opomatup 11 Beiepkanu ¢ TpudpenmihochuHoM B
TOJIyOJI€ IpY KUIISTYeHUH B TeueHue 16 4. Ilonyuen-
HYIO colib 12 BBEeNM B codeTanue 1o Burtury B npu-
cyrcreurn HMDSLI. Beixox muadupa 13 cocraBun
86%. Jlanee neiicteuem LIOH B BomHOM TeTparu-
podypaHe mpoBenu 1e0JIOKUpOBaHHE KapOOKCHIIb-
HBIX TPYTII C MOJyYeHNEM IIEJIEeBOM JUKUCIOTH 14.
BBuy CKJIOHHOCTH THA30JICOJEPIKAILEro CrupTa 3
K SNMMEpPHU3alUN XUPAIGHOTO IIEHTpa NP THIPO-
KCUIILHOM TpyINIie JUis TPOBEICHHS 3TepUPUKAIN
ObUTH BBIOpAHBI MATKHE YCIOBHS peakiuuu Yamagu-
chi. B pe3ysnbrare ¢ BRICOKAM BBIXOZOM OBLT TIOJTY-
yeH jxenaeMblii agup 15 (puc. 3). B kauecrtse no-



XUMUA

TIOJTHUTENHEHOTO  OTBITHOTO 00paslia Mbl  PElIIn
WCIONB30BaTh MPOMYKT drepudurarmm 17,57-
JTUCHOBON KHUCIIOTHI C AlUKIMYECKHUM CIHPTOM 5.

Pe3ynbTaThl HcclieIoBaHUN IIMTOTOKCUYECKON
AKTUBHOCTU coenuHeHui 15 u 16 mo3BoyAT olle-
HUTh MEPCICKTUBBI TAHHOTO HAMPABJICHUS U OIpe-

JIENATH MTyTH JAIBHEHIIEr0 CHHTe3a HOBBIX 3 dex-
TUBHBIX IPOTHBOOIYXOJICBBIX ar¢HTOB.

B nanHOM ciyuae coueranue mo Yamaguchi ocyue-
CTBHUTH OYEHBb CJIOXHO BBHIY OOpa3oBaHUs MOO0Y-
HBIX TPOAYKTOB, MO3TOMY 3TEPHU(PUKAIMIO TPOBO-
JIATM Yepe3 MPOMEKYTOUYHBIA xymopauruapui. Ilo-
clie TpoIeaypbl 00paboTku 1 ourcTkH Ha SiO; BbI-

X0z npoaykTa 16 cocraBun 63%.
O
ﬂo — Rl /\/\CO2R2

Paboma evinonnena no 20cyoapcmeennomy
3a0anuro Ne AAAA-A17-117011910032-4.

7
9 — 10 R!=Br,R*=H
l i
— 11 R!=Br, R>=Me
CO,Me 8 . 12 R!=[PPh;]'Br, R>=Me

l il
13 R=Me
iv ’7
— 14 R=H

ROZCW
CO,R
Pearents! u ycaosus: i. MeOH, p-TSA, xunsraenue, 98%; ii. PPh,, Tonyon, kunsuenune, 94%, iii.
HMDSLIi, THF, 0-5°C, 86%; iv. LiOH, THF-H,O (4:1), 96%.

Puc. 2. CunTtes 3(hupoB 1e/1eBOi JUKUCIOTH 14

CO,H
0 _ S Z>coMe  §OH
O 1 i [ \
0 Pz - 14 — N > 0 =
: ~0 =
=z
B\ 15
L/ 16

Pearentn! u ycnoBusi: i. TCBCI, Et;N, THF, zarem 3, DMAP, 1t, 4 h, 81%; ii. SOCl,, (COCI),, CH,Cl,,
3aTEM 5, Et3N, CH2C12, rt, 63%.

Puc. 3. Cunte3 3pupoB HEHACHIIIICHHBIX KUPHBIX KUCIOT 15 1 16

32



P.®. Banees, B.B. Jloza, I'.P. Cynacamynnuna, FO.B. Baxumosa. Cunme3 u ucciedosatue...

Jlutepatypa

1. Watkins E.B., Chittiboyina A.G., Avery M.A.
Recent Developments in the Syntheses of the
Epothilones and Related Analogues // Eur. J. Org.
Chem. 2006. P. 4071-4084.

2. Davyt D., Serra G. Thiazole and Oxazole Alka-
loids: Isolation and Synthesis // Marine Drugs. 2010.
V. 8. P. 2755-2780.

3. Abu-Melha S., Edrees M.M., Salem H.H.,
Kheder N.A., Gomha S.M. and Abdelaziz M.R. Synthe-
sis and Biological Evaluation of Some Novel Thiazole-
Based Heterocycles as Potential Anticancer and Antimi-
crobial Agents // Molecules. 2019. V. 24. P. 1-15.

4. Conlin A., Fornier M., Hudis C., Kar S., Kirk-
patrick P. Ixabepilone // Nat. Rev. Drug Discov. 2007.
V. 6. P. 953-954.

5. Esfandyari-Manesh M., Ghaedi Z., Asemi M.,
Khanavi M., Manayi A., Jamalifar H., Atyabi F.,
Dinarvand R. Study of antimicrobial activity of anethole
and carvone loaded PLGA nanoparticles // J. Pharm.
Res. 2013. V. 4. P. 290-295.

6. Morcia C., Malnati M., Terzi V. In vitro anti-
fungal activity of terpinen-4-ol, eugenol, carvone, 1,8-
cineole (eucalyptol) and thymol against mycotoxigenic
plant pathogens // Food Addit. Contam. 2012. V. 29.
P. 415-422.

7. D'yakonov V.A., Islamov I.1., Dzhemileva L.U.,
Khusainova E.M., Yunusbhaeva M.M., Dzhemilev U.M.
Targeted synthesis of macrodiolides containing bis-
methyleneseparated Z-double bonds and their antitumor
activity in vitro // Tetrahedron. 2018. V. 74. P. 4606—
4612.

8. Valeev R.F., Bikzhanov R.F., Miftakhov M.S.
Alternative Synthesis of Thiazole-Substituted Fragment
C-C? of Epothilone D Analog // Russ. J. Organ.
Chem. 2015. V. 51. P. 660-663.

9. Gemal A.L., Luche J.L. Lanthanoids in Organic
Synthesis. 6. The Reduction of a-Enones by Sodium
Borohydride in the Presence of Lanthanoid Chlorides:
Synthetic and Mechanistic // J. Am. Chem. Soc.1981.
V. 103. P. 5454-5459.

10. TonctukoB ['.A. Omuaoxoe B.H., Mudra-
xoB M.C., l'aneeBa P.1., Baneer ®.A., Cunopos H.H.,
MyxamerzsnoBa P.C., Ummypatos I'.}O. Hcnons3oBa-
HUC TPOAYKTOB O30HOJIM3d HUKINYCCKUX OJ'Ie(l)I/IHOB u
JIMEHOB B CHHTE3€ CHHTOHOB JJIsI MPOCTArjaHauHOB //
JKOpX. 1982. T. 18. C. 721-727.

11. Valeev R.F., Bikzhanov R.F., Miftakhov M.S.
Building Blocks for (C*-C®)-Modified Epothilone D
Analogs // Russ. J. Organ. Chem. 2014. V. 50. P. 1511~
1519.

33

References

1. Watkins E.B., Chittiboyina A.G., Avery M.A.
Recent developments in the syntheses of the epothilones
and related analogues. Eur. J. Org. Chem., 2006, pp.
407-4084.

2. Davyt D., Serra G. Thiazole and oxazole alka-
loids: Isolation and synthesis. Marine Drugs, 2010,
vol. 8, pp. 2755-2780.

3. Abu-Melha S., Edrees M.M., Salem H.H.,
Kheder N.A., Gomha S.M., Abdelaziz M.R. Synthesis
and biological evaluation of some novel thiazole-based
heterocycles as potential a nticancer and antimicrobial
agents. Molecules, 2019, vol. 24, pp. 1-15.

4. Conlin A., Fornier M., Hudis C., Kar S., Kirk-
patrick P. Ixabepilone. Nat. Rev. Drug Discov., 2007,
vol. 6, pp. 953-954.

5. Esfandyari-Manesh M., Ghaedi Z., Asemi M.,
Khanavi M., Manayi A., Jamalifar H., Atyabi F.
Dinarvand R. Study of antimicrobial activity of anethole
and carvone loaded PLGA nanoparticles. J. Pharm. Res.,
2013, vol. 4, pp. 290-295.

6. Morcia C., Malnati M., Terzi V. In vitro anti-
fungal activity of terpinen-4-ol, eugenol, carvone, 1,8-
cineole (eucalyptol) and thymol against mycotoxigenic
plant pathogens. Food Addit. Contam., 2012, vol. 29,
pp. 415-422.

7. Dyakonov V.A., Islamov I.1., Dzhemileva L.U.,
Khusainova E.M., Yunusbaeva M.M., Dzhemilev U.M.
Targeted synthesis of macrodiolides containing bis-
methyleneseparated Z-double bonds and their antitumor
activity in vitro. Tetrahedron, 2018, vol. 74, pp. 4606—
4612.

8. Valeev R.F., Bikzhanov R.F., Miftakhov M.S.
Alternative Synthesis of thiazole-substituted fragment
C™—C? of epothilone D analog // Russ. J. Organ. Chem.
2015. V. 51. P. 660-663.

9. Gemal A.L., Luche J.L. Lanthanoids in organic
synthesis. 6. The reduction of a-enones by s odium
borohydride in the presence of lanthanoid chlorides:
Synthetic and mechanistic. J. Am. Chem. Soc., 1981,
vol. 103, pp. 5454-5459.

10. Tolstikov G.A. Odinokov V.N., Mifta-
khov M.S., Galeeva R.l., Valeev F.A., Sidorov N.N.,
Mukhametzyanova R.S., Ishmuratov G.Yu. Use of
products of the ozonolysis of cyclic olefins and dienes in
the synthesis of synthons for prostaglandins. Zhurnal
organicheskoy khimii, 1982, vol. 18, pp. 721-727.

11. Valeev R.F., Bikzhanov R.F., Miftakhov M.S.
Building blocks for (C*-C®-modified epothilone D
analogs. Russ. J. Organ. Chem., 2014, vol. 50, pp. 1511—
1519.


https://www.mdpi.com/search?authors=Sraa%20Abu-Melha&orcid=0000-0001-8949-9204
https://www.mdpi.com/search?authors=Mastoura%20%20M.%20Edrees&orcid=
https://www.mdpi.com/search?authors=Heba%20%20H.%20Salem&orcid=
https://www.mdpi.com/search?authors=Nabila%20%20A.%20Kheder&orcid=
https://www.mdpi.com/search?authors=Sobhi%20%20M.%20Gomha&orcid=0000-0002-7739-2837
https://www.mdpi.com/search?authors=Mohamad%20%20R.%20Abdelaziz&orcid=
https://www.nature.com/articles/nrd2469#auth-1
https://www.nature.com/articles/nrd2469#auth-2
https://www.nature.com/articles/nrd2469#auth-3
https://www.nature.com/articles/nrd2469#auth-4
https://www.nature.com/articles/nrd2469#auth-5
https://www.nature.com/articles/nrd2469#auth-5
https://www.sciencedirect.com/science/article/pii/S0974694313001667?via%3Dihub#!
https://www.sciencedirect.com/science/article/pii/S0974694313001667?via%3Dihub#!
https://www.sciencedirect.com/science/article/pii/S0974694313001667?via%3Dihub#!
https://www.sciencedirect.com/science/article/pii/S0974694313001667?via%3Dihub#!
https://www.sciencedirect.com/science/article/pii/S0974694313001667?via%3Dihub#!
https://www.sciencedirect.com/science/article/pii/S0974694313001667?via%3Dihub#!
https://www.sciencedirect.com/science/article/pii/S0974694313001667?via%3Dihub#!
https://www.sciencedirect.com/science/article/pii/S0974694313001667?via%3Dihub#!
https://www.sciencedirect.com/science/journal/09746943
https://www.sciencedirect.com/science/journal/09746943
https://www.sciencedirect.com/science/journal/09746943/7/4
https://www.tandfonline.com/toc/tfac20/current
https://www.mdpi.com/search?authors=Sraa%20Abu-Melha&orcid=0000-0001-8949-9204
https://www.mdpi.com/search?authors=Mastoura%20%20M.%20Edrees&orcid=
https://www.mdpi.com/search?authors=Heba%20%20H.%20Salem&orcid=
https://www.mdpi.com/search?authors=Nabila%20%20A.%20Kheder&orcid=
https://www.mdpi.com/search?authors=Sobhi%20%20M.%20Gomha&orcid=0000-0002-7739-2837
https://www.mdpi.com/search?authors=Mohamad%20%20R.%20Abdelaziz&orcid=
https://www.nature.com/articles/nrd2469#auth-1
https://www.nature.com/articles/nrd2469#auth-2
https://www.nature.com/articles/nrd2469#auth-3
https://www.nature.com/articles/nrd2469#auth-4
https://www.nature.com/articles/nrd2469#auth-5
https://www.nature.com/articles/nrd2469#auth-5
https://www.sciencedirect.com/science/article/pii/S0974694313001667?via%3Dihub#!
https://www.sciencedirect.com/science/article/pii/S0974694313001667?via%3Dihub#!
https://www.sciencedirect.com/science/article/pii/S0974694313001667?via%3Dihub#!
https://www.sciencedirect.com/science/article/pii/S0974694313001667?via%3Dihub#!
https://www.sciencedirect.com/science/article/pii/S0974694313001667?via%3Dihub#!
https://www.sciencedirect.com/science/article/pii/S0974694313001667?via%3Dihub#!
https://www.sciencedirect.com/science/article/pii/S0974694313001667?via%3Dihub#!
https://www.sciencedirect.com/science/article/pii/S0974694313001667?via%3Dihub#!
https://www.sciencedirect.com/science/journal/09746943
https://www.tandfonline.com/toc/tfac20/current

XUMUA

THE SYNTHESIS AND CYTOTOXICITY RESEARCH OF A NEW
THIAZOLE CONTAINING DERIVATIVES OF R-(-)-CARVONE

© R.F. Valeev', V.V. Loza', G.R. Sunagatullina’, Z.R. Zileeva®

'Ufa Institute of Chemistry — Subdivision of the Ufa Federal Research Centre
of the Russian Academy of Sciences,
69, prospect Oktyabrya, 450054, Ufa, Russian Federation

?Institute of Biochemistry and Genetics — Subdivision of the Ufa Federal Research Centre
of the Russian Academy of Sciences,
71, prospect Oktyabrya, 450054, Ufa, Russian Federation

Currently, thiazole derivatives are becoming increasingly important in pharmaceutical manufacturing. On their
basis, various sulfamide and anti-tuberculosis drugs are obtained, in addition, the thiazole fragment is a structural
component of thiamine, penicillin and various modified semi-synthetic penicillins. A series of thiazole-containing
compounds with high cytotoxic activity is being studied for use in medicine. These include compounds of the
epothilone family, and a number of biologically active natural and synthetic compounds. Especially promising way
is the synthesis and study of various modifiers containing key pharmacophoric groups in the molecule. Achieving
their symbiosis in a single structure in vitro/in vivo is a difficult task, however, there are examples when such combi-
nations gave rise to new types of highly active antitumor agents. In approaches to the synthesis of epothilone struc-
tures, we have developed effective synthetic schemes for the preparation of thiazole-containing chiral blocks from
the available natural terpenoid R-(—)-carvone. It is known that carvone has pronounced antimicrobial and antifungal
activities and any modifications of it significantly affect the pharmacological profile of the molecule. Therefore, the
study of the biological activity of new thiazole-containing carvone derivatives is also of interest, and first of all, their
cytotoxic activity. This paper describes the synthesis and results of studies of the cytotoxic activity of new structures
containing the enone system of carvone and the conjugated thiazole fragment. The influence of the presence of the
enone system on the studied activity was established. In order to increase the biological activity of the most promis-
ing compounds, methods of introducing 1Z,5Z-diene systems into molecules have been developed. It is known that
unsaturated fatty acids with different removal of the carboxyl group from 1Z,5Z-diene systems have great potential in
the development of new antitumor agents. Focusing on the synthetic availability of such acids, we developed the
synthesis of (42,82) -dodeca-4,8-dieneic acid from cyclooctadiene and butyrolactone, and then studied the esterifica-
tion step with thiazole-containing alcohols in cyclic and acyclic forms. To assess the prospects of these modifica-
tions, the products obtained will also be examined for cytotoxic activity.

Key words: carvone, thiazole, epothilone, 1Z,5Z-diene system, cyclooctadiene, butyrolactone, esterification,
cytotoxic activity.
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