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IMNPOI'PAMMA KAHAUJATCKOI'O 9K3AMEHA

no Hay4Hou cnenuajbHocTH 1.4.16. « MeanuuucKkass XuMus»

Yacmo 1. IPOI'PAMMA-MHHHMYM
KAHOUOAMCKO20 9K3AMEHA NO HAYUHOU CREeYUANLbHOCINU
1.4.16. «MeaquuuHCcKast XUMHUS

BBeaenune

Hactosmas nporpamma GasupyeTcs Ha OCHOBOTOJIATalOLIMX pa3jesiaX MEIULMHCKONH XUMWUW — au3aliHa JeKkapcTB, —
BKJIFOUas TeOpeTHueckue NpobieMbl B3aMMOCBA3M XUMUUYECKOW CTPYKTYpbl JiekapcTBa M ero OHOJIOTMUECKOM MHUILEHH,
METO/bl CHHTE3a XUMHUUECKHUX BELLECTB C MOTEHUHATLHON (PU3HONIOrHYECKOM aKTUBHOCTBIO M UX MICHTU(PUKALMH, METOBI
KOMITBIOTEPHOrO MOJIEKYJSIPHOTO MOAeNupoBaHuss M QSAR kak OCHOBBI JUIsi MpencKasaHHs CTPYKTYp C 3aJaHHOM
AKTHBHOCTBIO.

[Tporpamma pazpaboraHa npu yyacTud MOCKOBCKOTO rOCYAapCTBEHHOrO yHHUBepcuTeTa uM., M.B. JloMmoHOCOBA.

1. OcHoBHbIE NOHATHSA H TEPMHHDI MEAHIUHCKOH XUMHH. B3aumMocBa3b XUMHYECKHUX CTPYKTYP
JEeKapcTBa U €ro OHONOrHYecKOi MUIIEHH.

Meauuunckas Xumust: omnpeneneHust u neiad. OCHOBHBIE 3Tallbl KOHCTPYMPOBAHHS JIEKAPCTBEHHBIX
npenapaToB (M JiekapcTBeHHBIX (opm). CoeTMHEHHe-TUAep U CTpaTeruu ero moucka. [loHsTus: me -
too drug, through - put screening, hit compound, xombunatopusie Oubaworexu, building block,
scaffold, de novo nuzaiin ¢pusnonornyecku akTUBHBIX BerecTB (DAB).

buonoruueckue mumeru neiicteus ®AB (CTpykTypbl NHUIHIOB, OEIKOB, HYKIEHMHOBLIX KHCIIOT).
[ TpuHIMITBI CO3IaHUSI CTPYKTYP UX JIUTAHIOB.

OCo6eHHOCTH XMMMYECKOH CTPYKTYPBI M MEXaHH3M JACHCTBHS HOHO(GOPOB M KaHAIOOOpPAa3yIOIIUX
coenuHeHnH. CHHTeTHYECKHUE aHATIOTH TIPUPOTHBIX HOHO(DOPOB.

Crpykrypa ()epMEHTOB U MX aKTHBHBIX LIEHTPOB. XuMHUYeCKHe 3()(PekTopbl (hepMeHTOB (CyOCTpaThI,
UHIHOUTOPEl M MoauHUUpYIomHe areHThl). OOpaTMoe HHIHMOMpPOBAHME, KHUHETHYECKHE THIIBI
(ipumepsl). Ceasp s pextuBHOCTH MHrHOUpoBaHus ¥ 1C50. OCOOCHHOCTH XMMHUYECKOTO CTPOEHHSI
KOHKYPEHTHBIX MHIMOMTOPOB KaK OTPaXEHHE OCOOCHHOCTEW CTPOEHHUS] AKTHBHLIX IIEHTPOB
(pepmentos. Ilonstue dapmaxopopa. Heobparnmoe uHruGupoBaHue, CTPYKTYPHBIE OCOOEHHOCTH
MHruOuTOpoB (Ha mpuMepe OB HEpBHO-MAPAIUTHYECKOTO ACHCTBHS U Ap.). AHAJIOTH IEPEXOIHOIO
COCTOSIHUS, NPHHIMUII MX KOHCTpyHpoBaHuUs (mpuMepsl). CyuiiHbie cyOCTpaThl, 0COOEHHOCTH HX
CTPYKTYPhI M MEXaHU3Ma; OIpaHMYEHHUs] UX KIMHHYECKOIO HCIOJb30BaHus (mousTHe «molecular
tool»). Annocrepuyeckoe HHrubuposanue. OCOOEHHOCTH CTPYKTYPBI AJTIOCTEPUUECKUX MHIMOUTOPOB
B CUCTEMAX C KOHTPOJIEM I10 IPUHIUITY OOPAaTHOMN CBS3H.

XUMHYECKHE OCHOBBI BO3HUKHOBEHUSI U [IPOBEICHUS HEPBHBIX UMITYJILCOB, OHATHE HEHPOMEIHaToOpa
u perenropa. OOmas KiaccH(pUKanUs pPenenTopoB (MEXaHH3MBbI Iepenaur curaana). CTpyKTypHI
BTOPUYIHBIX MCCCCHKCPOB., ATOHUCTBI M aHTATOHUCTHI; OMPEACICHI ¥ 0OLIME MOIXOAbI K CO3MaHHUIO
+ux cTpykTyp (mpumepsi). llonstust syromep, mucromep, usocrep, 6uonsocrep, umbrella-asddexr.



AHHOCTepI/I‘{GCKHe AroHUCTBhI U aHTAroHUCTHL. [loHsTHs CpoacCTBa COCAMHECHUA K PCHCHTOPY U €ro
BHYTpeHHeﬁ aKTUBHOCTH. YacTHYHbBIC arOHHUCTHL.

ALICTUIIXOJIHHOBEIS PCUCIITOPHI. Knaccmbnxaum{ N MCEXaHU3M MNepchadyu cCUrhHajia. HpI/IpOZ(HbIG 15
CHHTETHYECKHE arOHUCTHI M aHTaroHUCThL. OCOOCHHOCTH CTPYKTYP U INPUHIUIIBI CO3JaHKs JIMTAHI0B
ANCTHIIXOJIMHOBBIX PEUCIITOPOB, KX BO3MOKHOE TCPAIICBTUICCKOC IIPUMCHECHUC.

CunTes CEpPOTOHHHA B OpraHu3Me H OCHOBHasg peakuust €ro MeTadoIn3Ma. CepOTOHI/IHOBble
PEUCIITOPLI, HX KHaCCI/I(l)I/IKaU,I/IH W MEXaHWU3M IIepeiavdd CUIrHaJa. HpI/IMepr KOHCTPYHUPOBAHUSI
ArOHUCTOB M aHTAaroHUCTOB CEPOTOHHHOBBIX peLenTopoB IIEpBOro, BTOPOro u TPETBEIro IIOATHIIOB, HX
HCII0JIb30BAaHMUE B KIMHAYECKOU IIPaKTHUKE (6yCI’lL[p0H, Cymampunmdar, OH()CIHCQWI])OH U HOBbLE 1UCAHObL

op.).

Penenrropsl  riiyTamMuHOBOW KuCIOTHL.  Kiaccuduxarusi, MeXaHW3M MEpelayd CUrHajga, CalTbl
CBSI3BIBAHUS JIMTAH/IOB. VOHOTPOITHBIE PELENTOPhI: MPUHIUILI KOHCTPYUPOBAHUSI ArOHHUCTOB H
AQHTArOHUCTOB PA3JIMYHBIX MOJTUIIOB U caiToB (D - AP 5(7), npou3eooHvie KUHYpeHoBol KUCIOMmb,
MK-801, memanmun u Op.). CTpyKTYpbl arOHUCTOB U @HTArOHKUCTOB IEPBOM I'PYIIIBI METAOOTPOIHBIX
rilyTaMaTHeIXx  penentopoB (4AIDA). TepameBTuueckoe MPUMEHEHHE JIUTAHJIOB T[IyTaMaTHBIX
PEeLEenToOpoB U IIPOOIJIEMBI B UX CO3IAHUH.

Cunres nodamuna v agpeHaiqMHa B opranusme. Kiaccupukanusi, MexaHu3M JEHCTBHUSL U JIUTAHJBI
N0(paMUHOBBIX PELENTOPOB, HUX TepareBTHUeckoe NpuMmeneHue. Kiaccuuxanus aapeHaInHOBBIX
peuentopoB. CTpyKTypHblE OCOOEHHOCTH, IIOAXOJbI K KOHCTPYMPOBAHMIO M KJIMHHYECKOE
IIPUMEHEHUE JIMTAH/IOB, B3aMMOJICHCTBYIOUIMX C pa3iMYHBIMH IOATUIIAMU AJPEHOPELENTOPOB
(mpumepsr).

I'mcramuH, ero (pyHKIMSI B OpraHusme, KiacCu(UKAIMs €ro pelenTopoB. AHTArOHHUCTHI Pa3IdYHBIX
IOJTUIIOB THCTAMMHOBBIX PEIENTOPOB, IIPUHITUITEI KOHCTPYHPOBAHHUSI, KIMHHUECKOE HCIT0JIB30BaHUE. .
[To6ounEIE 3(PEKTHI MEPBOrO MOKOJIEHUS! AHTUTUCTAMUHOBBIX NIPEMapaToB U MYyTH MIPEOIOJICHUS ITHX
3(Q(PEKTOB C TOMOINBIO CTPYKTYPHBIX MOAM(DHUKAIINH.

OmnmarHele penenTophl: Knaccuukarys, 0cOOCHHOCTH MeXaHHu3Ma JeHCTBUS, SHIOTEHHEIE JIMTaH/IbL.
Mophun U OCHOBHBIE COOTHOIIEHHS «CTPYKTYPa—CBOWCTBOY» JJISi €0 aHAJIOroB. BO3MOIKHEBIE IyTH
YCTPaHEHHs] HAPKOTHYECKHX CBOWCTB JIMTAHJOB OIMATHBIX perentopoB. CTPYKTYphl COEIHHEHUH,
CEJIEKTUBHBIX K ONpPENEJICHHBIM MOJATHUIIAM OIMATHLIX PEIenTOpoB. HaloKCOH, ero KIMHHYECKOe
INIPUMEHCHHUE HW  IIOIIBITKH OOBsSICHEHU AKTHBHOCTH C IIOMOLIBIO METOJAa KOMIBIOTCPHOI'O
MOJIEKYJISIPHOT'O MOJICTTUPOBAHHSL.

PGHCHTOpBI g-aMI/IHOMaCHﬂHOﬁ KHUCJIOTBI — I(HaCCI/I(bHKaIII/I}I n MCEXaHU3M IICpcaadu CHUTHala.
Ocobennoctu CTPOCHUS U CBA3BIBaAHUS C PEC-LUCHTOPOM JIMTAaHIOB Pa3JIMYHBIX IIOATUIIOB. O0macHeHne
AKTHBHOCTH 6a1<n0(beHa C ITIOMOIIBIO MECTOAA KOMIIBIOTEPHOT'O MOJIEKYJIIPHOI'O MOACIMPOBAHU .

["'opMoHabHEIE pENENTOpEl, OOLIMH MeXaHH3M TOPMOHATBHON peryisiiud. CTpOeHHEe JIUTaHIoB
TUPEOUIAHBIX TOPMOHOB M UX aHAJIOroB. OCOOEHHOCTH MeXaHu3Ma JISHCTBUSI PEIIETITOPOB CTEPOHTHBIX

FOPMOHOB. [IpuMepEI KOHCTPYHPOBAHUSI arOHUCTOB M AHTATOHHUCTOB 9CTPOTEHOBBIX M AHIPOTEHOBBIX
PELIENITOPOB.



PanmonanbHple MOAXOABI K CO3MAHUIO CTPYKTYp, B3aummopaeictByrommx c¢ JHK: mnpumepst
UHTEPKAIATOPOB W  QJIKWIMPYIOUMX AareHTOB. MexXaHu3M JeHCTBUS  8-METOKCHUIICOPATICHOB.
Coenunenus, neiictyronme Ha PHK: mpuMepsl CTpyKTyp ¥ IPHHIMI JEHCTBHS.

1.1. Momnpuxanus CTPYKTYP ¢ HeJbI0 YIyqlIeHus: (papMaKOKHHETHYECKUX CBOWCTB.

[loustue OuomoctynHocTH. OCHOBHBIE (papMaKOKMHETHUYECKHE XapaKTepHCTUKU. [IpuMepsr
u3MeHeHHs: cTpyKTypbl DAB ¢ nenpro yinydne-Hus (papMakOKHHETHYECKUX XapaKTePUCTHK M JPyrHX
HEYKEJIATENIbHBIX CBOMCTB JiekapcTB. [1onbITKN mpencka3anys BO3ZMOXKHOCTH «JI0BE-IEHUS» aKTUBHOIO
COEJMHEHHS J10 JieKkapeTBa; npasuiia JIMIMHCKOro.

['emarosnuedanmueckuii Oapbep M CIOCOOBI €ro  «IIPEOJOJICHUS» XHMHUYECKHUMH BELIECTBAMH.
MeMOpaHOTPONHOCTE IpenapaToB, NPHIAHUE U PEryJIIus MEMOPaHOTPOITHOCTH BBEIEHHEM SIKOPHOH
rpynms! (ruapodobusanueit, IITUKO3UIHPOBAHIEM ).

OcHoBHBIE METaOOJNMYECKHE PEAKIMK M CIOCOOBI «3allUTBD) OT HHUX C TOMOIIBIO CTPYKTYPHBIX
mojuduxanuit. [Torstust soft - drug, hard - drug, mponexapcTgo.

Hocurenrm wu  ¢Qopmbl JexkapCTBEHHBIX IpernaparoB. KOMIUIEKCH THUMA  «TOCTB)»—(XO35SUHY,
CyIpaMoJIeKyJIpHbIe (POPMBI, HAHOKAIICYJIBI U HAHOTPAHYJIBL.

ITonstre o papmakonunamuke. CTpyKTypHBIE 0COOCHHOCTH MYTareHOB. SIBJICHHUS, BO3HUKAIOIIUE TIPH
TIOBTOPHOM BBEJICHUH JIEKAPCTBEH-HBIX MIPENapaToB.

Konmm4yecrBeHHast XapakTepucTHKa OM0J0rH4ecKoi aKTHBHOCTH.

VYpasuenne Ckeruapna. ['paduueckoe ompenenenue CpoicTBa Juranaa k perentopy. llonsrue u
ompenenenue (rpaduueckoe wim np.) Benuuud ECS50, IC50, ED50, LD50. TepaneBtuyeckuii HHaeKC.
Tectuposanue in vivo: TpaHCTE€HHBIE JKMBOTHBIE; MMOBEACHUYECKHE MOJENH (puMepsl). KimmHnueckue
UCIIBITAHUS — IIOHATHSL orphan drug; niaye6o; 080LUNOU Clenotl Memoo.

1.2. IIpuHIMIBI KOHCTPYHPOBAHHS COCMHEHUI ¢ ONpeaeJIeHHBIMH THIAMHU (PH3M0JIOTHYECK O

AKTHBHOCTH.

IlpyHiMnel  co3aHus aHTUOAKTEpPHANBHBIX mpernaparoB. CTPYKTYpbI H  MHINEHH JeWCTBHS
cynb(amuoB, (OTOPXMHOJIOHOB, HHUTPOPYPAHOB, MNEHUIMUIMHOB, MOAUPHUKALUA C  LEJIBIO
ONTUMM3AIMU UX (PH3HOJIOTMYECKOH akKTUBHOCTH. OCOOCHHOCTH CTPYKTYPHBI KIABYIAHOGOU KUCIOMbL.
Hosble MuineHnm nedcTBHs aHTUOAKTEPHANBHBIX AareHTOB, IPHUMEpPBI CTPYKTYD MX JIMTAHJIOB.
Pa3paboTka MHrHOUTOPOB KOMIIOHEHTOB TOKCHHA CHOUPCKOH s13BLI. AHTHOAKTEpUATLHEIE (PEPMEHTEI.
[IpuHIMIBL CO3/aHMsI MPOTHBOBHPYCHBIX MpenapatoB (Ha npumepe supycos CITM[la, rpumnmna u
npocroro repreca). CTpyKTypHbBIe OCOOEH-HOCTH JIMTAHJOB Pa3IMYHLIX OHMOJIOTHYECKHUX MHUILEHEH
(ayuxnosup, eupayenm, TIBO, yuxiuueckue mouegunvr u Op.). JIM3aifiH HIPOTHMBOBUPYCHBIX
IIEITHIOMETHKOB.

AHaJIbI€THKY HEHAPKOTHYECKOTO NCHCTBHUS: MEXaHHM3M JCHCTBUS M IPUMEPHI CTPYKTYP (B TOM YHCIIE,
MOJIYYCHHBIX B PE3YJILTATe COBPE-MEHHBIX HUCCIIEIOBAHNMN ). Dnubamuoun 1 ero aHajaory.
buosiornueckue MHINEHH W IPUHIUIBL CO3/AHUS IIPOTUBOPAKOBBIX IpemnaparoB. CTPyKTYpHEIE
aHAJIOTH MAKCONA, KOJIXUYUHA, MOHACMPO/a, UHTHOUTOPOB TejaoMepasbl, (apHesuiTpanchepassl,
KJICTOYHBIX KIHA3.



2. OcHOBBI KOMIILIOTEPHOI'0 MOJIEKYISAPHOTo MoaeaupoBanus 1 QSAR kak 0CHOBHBIX METO0B
npeacKasaHust PU3N0N0THYeCKOH AKTHBHOCTH.

2.1. Knaccuueckuit QSAR.

Meron I'anua (Hansch). Ilomstme o xoHCTaHTax 3amecTuTesieil — KOHCTaHTHI ['ammera, Tadra,
IunoUIBHOCTE (S, p, Es), crepuyeckue mapa-mMeTphl, MoseKysipHast pedpaximst. [Toustiue o QSAR,
OCHOBAaHHOM Ha MHJIEKCHBIX MOoJx0ax. MHauKaTopHbIE IepeMeHHbIe 1 MeToa Ppu-BunbcoHa.
JunopunbHOCTH (THAPOPOOHOCTH) OPraHUIECKUX COCUHEHUH. PoJib TMIO(UIBHOCTH B MIPOSIBICHUH
OunoaktuBHOCTH. KoapduuueHTt pacmpesnenenus B cUCTEME H-OKTAHOJ-BOJA KakK XapaKTepUCTHKA
munopuibHocTH, logP. OcHoBHBIE MeTonbl pacuera logP juiss cuUCTeMBl H-OKTaHOJI-BOJA, WX
npunnunel.  Meron Jleo-I'amua. Meron Pexkepa wu  ero MonuuKanuu, JTOTOJHUATEIbHAS
napameTpusanus cxeMbl Pexkepa.

[MoxcTpykTypHBle MOAXOABI K pacueTy nunoduibHocTH. KoMIbIoTepHBIE TPOrpaMMbl U pacdyeTra
manoduienocty  (CLOGP, SANALOGP, KLOGP, PROLOGP, KOWWIN wu np.), OCHOBHBIE
IPUHLMUIIEL UX PaOOTHI, HCIIOJIB3yEMble METOMbI, CpPABHEHHE TOYHOCTH pacueTra logP ¢ moMo-Iibio
Pa3IUYHBIX POTPAMM.

3D-noaxone!l K pacuery nunoduibHOcTH. JloKanupHAs JTUIO(GUIBHOCTE, JUMO(UILHBINA TOTEHIHA.
Yuer puccommanuy npu pacdere Juno-¢pmisHOCTH, pKa, logD. CooTHOIEHHE JUIOPUILHOCTH H
OHMOJIOTUYECKOM aKTHBHOCTH

2.2. O0uee moHsTHE O IECKPHIITOPAX MOJIEKYISIPHON CTPYKTYPDI.

[Tonsitue 0 MonekyJspHBIX Ipadax M WHBapHaHTaX MOJCKYJSIPHBIX rpadoB. THIBI AECKPUIITOPOB.
[lonarue o TomosOrMyYecKUX uHAeKcax. Mupexcel Bunepa, Panaumya, HHIEKCH MOJIEKYJISPHOMN
csasoctd  Kupa-Xomma, MHIEKCE MOJeKy-JIsipHOM ¢opmbl Kupa, mnpeacraBiecHue O IPYrUX
CYLIECTBYIOLIUX TOIMOJIOrHYeckuXx uHAekcax. QSAR ¢ ucmonp3oBaHHEM TOIOJOTHYECKHX HHJEKCOB.
WuTepnperalins TOMOJOTHIECKUX HHIEKCOB.

HH()(ZKC‘bl, OCHOGAHHbLE HA d)uSUKO—XZ/IMMHQCKUX xXapakmepucmukax - ATOMHBIX
SJICKTPOOTPHIATCIIBHOCTAX, 3apsaiaX, XapaKTePHUCTUKAaX JOHO-POB U AKICIITOPOB BOJAOPOOHBIX CBSI3€I71,
WHIOYKTUBHBIX KOHCTaHTax Hu Jp.

[lonsitue 0 KBaHTOBO-XMMHYecKHX peckpunrtopax: HOMO, LUMO, wuHIEKCH peakIHMOHHOMU
crocobnocTH. QSAR ¢ ydyacTHeM KBAaHTOBO-XHMHUUYECKHX JAECKPHIITOPOB.

2.3. lloacrpykrypubie meToabl B QSAR, HX BO3MOKHOCTH M OXPAHNYEHUSL.

AnuTuBHble cXeMbl. KOMIBIOTEpHBIE MPOTPAMMBI, HCIIONB3YIOLIHE IMOACTPYKTYPHBIE MOMXOIBL.
QSAR ¢ mpuMeHeHHeM NOACTPYKTYPHBIX MeToJ0B. Hancrpykrypubie moxxomsl B QSAR. Merox
Hrobya DARC / PELCO, nosunuonssii ananus (Maru), METOJl aHaJIU3a TOTIOJNOTHH MOJIEKYISPHOTO

nosst. [Ipo6iiemMa TONONOrMYecKoro coBMeIeH s CTpyKTyp. [IpuMepsl npuMeHeHus HaACTPyKTyPHEIX
noaxonoB B QSAR.

2.4. ITonsiTHE 0 CTATHCTHYECKUX METO/IAX, NpuMeHseMbIx B QSAR.
Craructuueckue kputepun: Ko>QGHUIMEHT Koppensuuu R, cTaHIapTHOE OTKIOHEHHE S, KPUTEpHil
OQumepa F. MHOXeCTBeHHas NHHEHHAs PErpecCHs, MOIIAroBas PErpeccHs, MepeGopHble BapUAHTHI



[IOLIATOBOH PErpecCHH, METOBI IPYNTIOBOIO y4eTa apryMeHTOB, I'eHETHIECKHE AITOPHTMBI, METOJbI
0TOOpa JECKPUIITOPOB, OPTOrOHANIBHBIE JSCKPUITOPBI, METOLBI CKOJB3SIIETO KOHTpPOJIST (Cross -

validation), pas6ue-Hue BBIGOPKE Ha 06YYAOLIYIO H KOHTPOIIbHYIO, METOABI bootstrap, mpobiema
(opmupoBanus o6y4aromieil BRIGOPKH.

®axropubiit  ananus. IToHATHE O TNIABHBEIX KOMIIOHEHTAX, (akroprelit anamus, PLS (meron
HaVMEHBINUX KBaJPaTOB), KJIaCTCPHBIN ananus, SIMCA.

2.5. InCKpUMHHAHTHBIH AHAN3 H METO/bI pacnosHaBanus o6pa3zos B QSAR.

2.5.1. UekyccTBeHHDBIE HEIPOHHBIE CETH.
Vcnonb3oBanne HeWpouHbIx ceteit B QSAR. Tlonsitie 06 ApXHUTEKType CEeTH, 00yUYeHHue HeHpoceTel,
METO/IbI MPEJOTBPAIIECHUS [TEPEyUYHBA-HUS CETH.

2.5.2. IlonsiTHE 0 MOJIEKY/ISIPHOM MO/IETHPOBAHHH.

Monexynapnas mexanuxa. TIoHATHE O CHIIOBBIX MOJISX, npobjaemMa yuera BIEKTPOCTATHYECKUX
B3AMMOJICHCTBHI, IMpobnemMa MHOXECTBA JIOKAIBHBIX MHHHMYMOB, METO/bI  HCCIIEOBAHMUS
KOH(OPMAIIMOHHOTO MPOCTPAHCTBA: MOJIEKYJIAPHAS AHHAMUKA, Simulated annealing, nTA-CTaHIIMOHHASI
reomerpust. [IpoGiema yuera pacTBopuTels.

IlonATHE O KBAHTOBO-XMMUYECKHX METOHAX pacuera (Meron Xrokkens, AM 1, PM 3, pacueTsl ab
initio u DFT).

3D QSAR u nocrpoenne papmaxopoproit momenu. [Toaxomsl K MOJICKYJISIPHOMY Au3aiiHy. MeToabl
ydera u OMHUCAHUA INPOCTPAHCTBEHHOIO CTpoeHus Mosekysl. 3D QSAR npu HeM3BeCTHOM CTPOCHHH
Ouosornyeckodl MumeHH. MeToJ CpPaBHHUTEIBHOTO aHANH3a MoJiekyJsisipuoro moist (CoMFA).
[Ipobema mpoCTPaHCTBEHHOIO COBMEICHMUS CTPYKTYp (alignment). JIeCKpUITOPBI, IIPUMEHSEMEIE B
merone CoMFA. Ilpumenenwe meroma CoMFA B amanuse CBS3H CTPYKTYpa-akKTUBHOCTh, €r0
NOCTOMHCTBA M HefocTatku. Jpyrue metosnt 3D QSAR.

3D QSAR mnpu H3BECTHOM CTPOEGHHH OHONOTMYECKOH MHUIICHIL [IpoGrembr  MojenupoBanus
B3aUMOJICUCTBHSL MOJIEKYJIBI C OUOJIOrMYECKOH MHUIICHBIO, MOHSITHE O MOJIEKYJIIPHOM JIOKHHTE.
Bsaumoneticteust hepment-unruduTop, penenrop-nmurana, uarepkamsinus B JTHK. Jle-ckpurtopsr,
OITUCHIBAIONIME B3aUMOJICHCTBHE MOJIEKYJBI C OHOJOTHYECKONH MHINEHBIO W UX HCIIONL30BAHME B
QSAR.

2D u 3D Qapmakopopsl. JOCTOMHCTBA ¥ HELOCTATKH KOHIEIIIIHAH dpapmaxodopos. Mertozp! moucka
apmakxodopos. Hcrons3oBanue (papmMakoGopoB U TIOHCKA HOBBIX KIIACCOR Orosorudecku
aKTUBHBIX coeMHeHNH. QSAR ¢ npuMeHeHHeM IECKPUIITOPOB, OMUCHIBAIOIIMX ATOMbI bapmaxodopa.
MeTonbl 1OMCKA HOBBIX — «COCIMHEHMI-THACPOBY: METOAbl de novo u peau3yIomue ux
KOMITBIOTEPHBIC IPOrpamMMbl. MONIEKYISIpHBIN AK-3ai{H Ha OCHOBE M3BECTHOLO bapmaxodopa. MeToman!
AW3aliHa [IPY U3BECTHOM CTPOEHUH GHOJIOMHYECKON MUIIEHH (HapalUBaHHE MOJIE-KYJIbl, COSIUHEHIE
MHUKpPO(parMeHToB).

2.5.3. OOpaTHas 321242 U TeHEPATOPLI XUMHYECKIX cTpykryp. Ilonsitue 06 oGpaTHoii 3agaue B
QSAR.

PGKOHCprKHI/IH CprKTyp IO TOIIOJIOTHYECKUM HHJICKCaM, pemeHHe 3agadyd Ha HpHMepe HHIOCKCA
Pannuya.,

2.5.4. I'enepaTopbl XuMHYeCKHX CTPYKTYP.



Ienepanust crpykryp u3 ¢parmentoB s meiaed QSAR. Poib CTpyKTypHBIX OrpaHHYCHHR B
reHepaluy, MOHITHE O KOMOMHATOPHOM B3pBIBE.

3. CuHTEeTHYECKHE TOAXO0/IbI K MOJYYeHHUIO JIEKAPCTBEHHBIX BeleCTB. AHAJIOrOBLIA CHHTES.
MeTtoabl orpaHu4eHust KOHGPOPMAUMOHHOI MOABHIKHOCTH MOJIEKYJIbI

[Toustre o KOH(pOPMAIMW MOJEKYIbl. BpalieHue BOKPYr CBS3€H: BEIWYMHBI M CHMMETPHSI
MOTEHLMANLHBIX GapbepoB. PakTopsl, ompe/e-Jsiomme dHepruio KoHdopmepos. Biusnue s dhexron
CONPSDKEHHsT HA CTaOUIBHOCTH KOH(POPMEPOB. YTIJIOBOE HANPSDKEHUE W APYIHE THIIbI HAIPSIKCHHS B
LUKIAYeCKHX cucreMax. CpefHre MUKIIbI U TPAHCAHHYJISIPHBIC B3auMOAeHCTBUS. MHBEpCHs LIMKIIOB |
a30TCOACPIKALLUX COCTUHEHUHN.

MeTobl orpaHryen st KOH(POPMAHOHHON TTOIBHKHOCTH MOJIEKyYIIbl (pumepsl). Kondopmanuonnbie
OrpaHHYCHsI, CTEPUIECKHE 3aTPYAHEHUS, TUAPO(GOOHBIH KoJLIaIC.

3.1. buousocrepuyecKkas 3aMeHa.

OMmnupuyeckde TpaBmiia OuWoM3oCcTepHyYeckod 3ameHbl. Kilaccnueckwii M HEKJIACCHYECKHM
Orom30cTepH3M. BHOU30CTEPHI TAJIOI€HOB, T'HJI-POKCHIIA, KapOOKCHIBHOM rpynnbsl 1 Ap. TeMraTol.
IToxo1b1 B ONIpEIeIEHUH TTOA00HS TEMILIATOB.

3.2. HeoObIuHbIE cIy4ad CO3JaHHUS AHAJOTOB.

CTpaTeruy Co3IaHusl ¥ CHHTE3a IMeNTHAOMUMETHKOB. [lenTonapl.

[TponexapcTBa ¥ OHOIPEIIECTBEHHHUKH. L[en ¥ MPUHLMIIBL CO3aHusl IpoJieKapcTs. ['pynnupoBKu-
HOCHTEJIH B IIPOJEKApCTBaX M WX HampasieHHas Moaudukamust (IpuMepbl MOAU(PHUKALUK 110
TUJPOKCH-, KapOOKCH-, KapOaJKOKCH-, aMHHO-, HMHHO- W aMHJHOW rpynnam). [lukmuzanus
OMOMpEeNIIIeCTBEHHUKOB B akTuBHOe BeulecTBO. [loxxon bomop. HampasieHHOCTH —neHCTBUSA
JIEKApCTBEHHBIX IIperapaToB (aApeCHOCTh JOCTAaBKU K MUIICHH).

JBoitHble jexkapcTBa (twin - drugs). Llemu u myTtu co3manus, 0COOEHHOCTH CTPOEHUSI OHMOMHILEHEH.
VnenTuunple W HEWJCHTHYHbBIE JABOH-HbIe JekapcTBa. [lpumepbl THOPUIHBIX (U3HOJOTHUECKH
AKTUBHBIX COEAUHEHUH.

3.3. HanpaBiaeHHass MOQU(PUKAIMUS CTPYKTYPbI JTUIAHPYIONIEro COCAUHEHUsI HA OCHOBE
IMIIUPUYECKON CTPYKTYPHOI aHAJIOTHUH.

'omonoruueckue  cepun.  MonoankuinupoBanue.  [{uxnonomumerunupoBanue.  CrBauBaHUe
OMOJOrMYECKH  aKTHUBHBIX  LEHTPOB —  (papMaxopopoB  METHICHOBBIMH U  OTKPBHITBIMU
MOJIMMETUJICHOBBIMH 1IETIOYKaMU (CHMMETPHUYHBIC U HECUMMETPUUYHBIC cOeIMHEHHUs ). buomornueckas
AKTUBHOCTH B F'OMOJIOTMUYECKHUX CEPUSIX.

Cepuu BHHUIOTOB M OEH30JIOTOB. BHUHHIOrHS Kak peTpaHCIATOpP XHUMHUYECKHX CBOMHCTB
Momupuuupyemblx QyHknuoHanbHeix Tpynn (C=C m C= N -cBsI3u, apoMaTHyeckwe KOJbla,
apOMaTHUYECKUE TETEPOLUKINUECKHE KOJIbIa). CUHTETHYECKHE METO/Ibl BBEJICHUS TPYIIIT-BUHUIIOTOB.
Tpancdopmarus xonern. [uknuyeckue u «OTKPBITHIE) aHAIOTH. PeopraHu3aius UKINIECKUX CHCTEM
(pacumpeHue U Cy>keHue UKIIOB). [101X0bI K CHHTE3Y [UKITHUECKUX CHCTEM.

3.4. KomOuHATOpHBIE METO/IbI CHHTE32 AHAJIOIOB COEIMHEHHs-THIepAa.



KomOunaropubie GUOIMOTEKY, MPUHIUITEI uX (hopMuUpoBaHUs. PazHooOpasue u mogobue CTPyKTyp.
Crparerust cosmanust (pOKyCHpOBaH-HBIX OuOIMOTEK. TBeproQasHpli mapanienbHbld CHHTE3, €ro
0COOGEHHOCTH, JOCTOMHCTBA M HENOCTAaTKH. IloMMMepHBIe HOCHTENH (Ipu-Mepsl). MeTompl,
HCIONb3yeMbIe B TBepHodaznoM cuntese (« mix and split » u apyrue). JKuakodasHpii mapaieaIbHbIH
CHHTE3, €ro 0c0-OEHHOCTH, JOCTOMHCTBA W HENOCTAaTKH. VCIoib30BaHUE IOIMMEPHBIX PEArcHTOB,
JIOBYIIIEK U «OUHCTHUTENEH» B XKUIKO(DA3HOM Iapalieb-HOM CHHTE3E.

3.5. [IpuHUMIbLI COBPEMEHHOT0 CHHTE3a OPraHUYECKHX MOJIEKYJI ¢ MOTEHUHATbHOM
OHOJIOrHYeCKOH AKTHBHOCTHIO U YCTAHOBJICHHE UX CTPOEHHSI.

Bri6op ONTHMANBHOTO IIyTH cHHTe3a. OCHOBHBIE TOHSATHS PETPOCHHTETUUECKOrO aHaiu3a. JInHeHbie
¥ KOHBEPreHTHLIE CXeMbl CHHTe3a. CHHTOHBI ¥ CHHTETHUECKHE OSKBUBAJICHTHL  3alluTa
(YHKIIMOHAIBHBIX IPYII. MeTOAbl BBEICHUS U YAAJIIEHNS 3alllUTHBIX IPYIIIL.

OCHOBHBIC ~ IIyTH IOCTPOCHHUSI  yIJIIEPOJHOro  ckejpera. MeTonapl  BBEIEHWS — BaKHCEHINHX
(YHKIIMOHAIBHBIX I'PYIII B YT IIEPEX0a OT OAHUX (PYHKUMH K APYTHUM.

VMcronp30BaHle XUMHUYECKHX H  (PU3HKO-XMMMUYECKHX METONOB Ul YCTaHOBJIEHHMS CTPYKTYPBI
coequaenuii. Cnextpockonust SIMP, OIIP, xonebaTenbHas U 2JIEKTPOHHAS CIEKTPOCKOIMS, Macc- U
XPOMATO-MACC-CIIEKTPOMETPHsL. ["a305KHUIKOCTHAS ¥ KUAKOCTHAs XpomaTtorpadusi, HOHOOOMEHHas U
rejbIIpOHMKAroImas  xpomarorpadus,  anextpodopes.  PeHTIeHOCTPYKTYpHBIA — aHauu3 |
anekTpororpadus. Pedpakromerpust.

3.6. MeTo/Ibl CHHTE32 APOMATHYECKUX FeTEPOUHKINYECKHX CoOeJMHEHHIT Kak 0a30BbIX
CTPYKTYPHBIX (pparMeHToB 00JIbLIIUHCTBA JIEKADCTBEHHBIX BeleCTB.

[Toax0/1bl K CHHTE3Y U XapaKTEPHbIC XUMHUECKHE PEaKIIUNU:

- MISTHWICHHBIX I'€TEPOapOMATHUCCKUX COCAMHEHHH C OJHHM TeTepoaroMoM (IHpPpPOJbl, THO(EHSI,
dypanbi);

- KOHJICHCUPOBAHHBIX CHCTEM Ha OCHOBE IMATHWICHHBIX I'€TEPOaApOMATHYECKUX COCJIMHEHUH C OTHUM
reTepOaTOMOM (HHJIOJIbI, W30MH/I0JIbI, HHIOIMU3UHEL, O€H30(ypaHbl, 0EH30THO(EHDI),

- a30J10B (ITEPA30JIbI, H30KCA30JIbI, H30THA30JIbI, UMH/1a30JIbI, OKCA30JIbl, THA30JIbI);

- MIECTUWICHHBIX T€TEPOIUKIIOB C OJIHUM I'eTepOaTOMOM (ITHPUIMHEI, THPAHEI);

- KOH/IEHCUPOBAHHBIX IECTHWICHHBIX TeTEPOIUKIIOB (XUHOIUHBI, H30XHHOJIUHEI);

- HIECTUWICHHBIX IeTEPOIUKIIOB C IByMs reTepoaToMamMy (THPUMUAUHEI) ¥ KOHIECUPOBAHHBIX CUCTEM
Ha UX OCHOBE (IIypUHBI).

3.7. CrepeoxnuMHu4yecKHe aCNEeKThHI B CHHTEe3e JIEKAPCTB.

OHaHTHOMEPUS. ACUMMETPUS U XUPATHHOCTh. DKBUBAJICHTHBIC, S9HAHTUOTOIHBIE U JTHACTEPEOTOITHbIE
IPYINIIBL;, UX HPOSIBICHUE B XUMHUE-CKOM MOBEJICHUN MOJICKYJI B XUPAIBHBIX U aXUPATbHBIX CpeflaX U
cnextpax SAMP. Heyrinepoinbie aToMbI KaKk LIEHTPBI XU PATbHOCTH.

CriocoObl ostydeHus ¥ pa3/ieieHus SJHaHTHOMEPOB. ONTHYECKass YUCTOTA U METOBI €€ OIPEICIICHUSI.
Omnpenenenre aOCOMIOTHOW U OTHO-CUTEIBHOM KoH(purypanuu. [ToHATHE O TUCTEPCHE OIMTHYECKOrO
BpallEHUs] U KPYyTOBOM JTHXPOU3ME.

Onrtrueckas u3oMepus ¥ GU3NOIOrHYecKas akTuBHOCTb. [Ipasuiio [daiiddepa.

OcHoBHasi inTEpaTypa
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