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BBeaeHue

bope0a ¢ Oone3HsAMH BEAETCS YEIOBEUECTBOM C JABHUX IIOP.
[lepBbie IeKapCTBEHHBIE CPEICTBA JIFOAN OTKPHIBAIM CIy4alHO U TO-
JAyYaad UX M3 KIIPUPOTHOM anTeKu». pacTCHUH (JTMCThEB, KOPHI, ILJIO-
JIOB, KOPEHBbEB, CTEOJICH), )KUBOTHBIX U MUHEpanoB. CHHTETHYECKHE
BellleCcTBa, obafaronye HpapMaKoIOTHYECKUM ACHCTBUEM, CTAIIH T1O-
aBISIThCS B XIX B. mapamienbHO ¢ 3apoKJICHUEM W HadyajJoM Pa3BUTHS
OPraHUYE€CKOU XUMUU.

Kiaccuueckuii myTh cO3/1aHUS JIEKAPCTB BKJIIOYACT B Ce0s MOUCK
OMOJIOTMYECKN aKTUBHBIX COCAMHEHUH, (hapMaKOJIOTHUYECKHE UCIIbITA-
HUS U KIMHUYECKHE MCIBITAaHUS. BHOTOTMYeCKH aKTHUBHBIE BEIIECTBA
— XUMHUYECKHUE BEIECTBA, HEOOXOIUMBIE ISl TMOJJCPKAHUS >KU3HE-
JESATEeTLHOCTH KUBBIX OPraHU3MOB, 00JIaar0NIe BRICOKOU (hU3H0II0-
TMYECKON aKTUBHOCTBHIO TPH HEOOJBIINX KOHIICHTPAIUSAX IO OTHO-
HICHUIO K OMPEACIICHHBIM TPYIINaM UBBIX OPraHU3MOB UJIM UX KJIET-
KaM, 3JIOKQYeCTBEHHBIM OITyXOJIIM, H30MpATEIbHO 3aJIepKUBasI
(Mm ycKOpsii) WX POCT WM IOJHOCTHIO TIONABIISAS WX pa3BUTHE.
3a enMHUIYY OMOJIOTMYECKOM AaKTUBHOCTH XHMHUYECKOrO BEIECTBa
MPUHUMAIOT MUHUMAJIbHOE KOJIMYECTBO 3TOI'0 BEIIECTBA, CIIOCOOHOE
MOABJIATh PA3BUTHUE WM 3aJE€PKUBATh POCT OMPEACICHHOTO YHuCia
KJICTOK, TKaHEH CTaHmapTHOro Imramma (OMOTecTa) B €IMHHIIC IHTA-
TeJILHOM cpejibl. B HacTosIee BpemMsi U3BECTCH IIMPOKHM CIIEKTp OHO-
JIOTUYECKH AaKTUBHBIX BEIIECTB PA3JUYHOTO HA3HAYECHHS, KOTOpbIE
MOTYT OBITh JIMOO MOJTYYEHBl U3 NPUPOAHBIX UCTOYHUKOB, JINOO CHH-
TE3UPOBAHBI C IIOMOIILIO0 PA3IMYHBIX XUMHUYECKUX TTPEBPAICHUH.

JlexapcTBeHHBIE MpemapaThl SBISIIOTCS OMOJOTUYECKH aKTHBHBI-
MU BEHIECTBAMM HHJO- WJIM 3K30T€HHOW MPUPOABI, 3aKOHOJATEIHHO
paspenieHHbIMA TS MPOMUITAKTUKH 1 JICUCHHs 3a00JIeBaHUH YeloBe-
Ka. MexaHu3M JEeNCTBUS JICKAPCTBEHHOI'O Mpernapara B >KUBOM Opra-
HU3ME CKJIQJIbIBACTCS U3 TPEX CTAIUM!

- MPOHUKHOBEHUS B MECTO PACIIOJIOKCHHS MUIIICHHU,;

- paclio3HaBaHUsSI MHIIEHH W XHUMHYECKOTO B3aMMOJICUCTBUS
C HeH 1o npuHIMIY cpojctsa (adhPuHHOCTH);

- aKTUBM3AIlUM MHUIIICHH B PE3YyJbTaTe CTPYKTYPHBIX M3MCHEHUU
IPU B3aMMOJICHCTBUHU C JIEKAPCTBEHHBIMU TIpenapaTaMu.



[Tox MUIIEHBIO TTOHUMAIOT AKLENTOPHI, PEUEeNTOPHl, (HEPMEHTHI,
KJIETOYHBIC OpraHeJUIbl, KJIETKH, TKaHW, OPTaHbl, (DYHKIIMOHAIHHBIC
CUCTEMBI.

Pa3paboTka JEKapCTBEHHOTO BEIIECTBA HAYMHACTCA 3a70JITO
710 CHHTE3a W BKJIIOYACT MJICHTHU(HUKAIIUIO MUIIICHH, TTIOMCK COEIUHEe-
HUS-THIepa, ONTHMHU3AINI0 0a30BOl CTpYKTYyphl. Ha co3mganue ogHO-
ro HOBOI'O Mpernapara OOIIero Ha3HadeHusi yxoauT okojo /—-10 et
u 3arpaunBaetcs ot 100 mo 500 mmu gommapos. Ilo cratucrtuke,
JUTSI BBISIBJICHHSI TAKOTO TIperapara OOBIYHO MPUXOJUTCS HUCIBITAThH
okoJ10 10 000 BemiecTs.

OCHOBHBIMHM HaIIPABJICHUSMH ITOMCKA W CO3JaHHS HOBBIX CHHTE-
TUYCCKUX JICKAPCTBECHHBIX BEIIECTB SBIISIOTCS

- KOIIMPOBAHUE M3BECTHBIX (PU3MOJIOTMYCCKU aKTHUBHBIX BEIICCTB
(pa3paboTaH MOJMHBIA XUMHWYECKHA CHUHTE3 aHTHOMOTHKA JICBOMHUIIE-
THHA, KOTOPBIA CHaudajga OBbLI BBIACICH W3 KYJbTYPHOW >KHIKOCTH
Streptomyces venezuelae);

- XUMUYECKOE MOJU(PHUITUPOBAHUE CTPYKTYpPhl U3BECTHBIX CHHTE-
THYECKMX W TPHPOJHBIX JICKAPCTBEHHBIX BEHICCTB (MOAM(PHUKAIUSI
CTPYKTYPbI ICHUIIWJITMHOB U 11e()aJIOCTIOPHHOB 10 BapbHUPYEMBIM pa-
nukaiaM R 1mo3BoJMiIa MOMYyYUTh MHOTOYHMCIICHHBIE HOBBIE Iperapa-
TBI C YIYUYIICHHBIMU aHTHOMOTHYECKAMHU CBOMCTBAMH);

- BBeZieHre (papmakodOpHOI TPyIIbl U3BECTHOTO JIEKAPCTBEHHO-
TO BEIIECTBAa B MOJICKYJIy HOBOTO BeIllecTBa (Ha OCHOBE a30THCTOTO
UIpHUTa OBUIO TMOJTYYEHO CEMEWCTBO MPOTHBOPAKOBBIX MPEMapaToB
nyTeM BBeJeHHUS B pasiaudHbie BemmecTBa N,N-TuximopaudTuiaMuH-
HOT'O WJIA a3MPUIUTHOBOTO ()parMeHTOB);

- MOJICKYJISIPHOE MOJIeTMpoBaHue (IIOTydeHHe psijia JICKapCTBECHHBIX
BEIIIECTB, JICHCTBYIOIIMX Ha IICHTPAIbHYIO HEPBHYIO CUCTEMY I10JI00HO
NPUPOTHOMY HEHPOMEIUATOPY — 2aMMA-aMAHOMACIITHOW KHUCIIOTE);

- CO3JIlaHue KOMOMHHPOBAHHBIX IpenaparoB (OMCENTON XapakKTe-
pu3yeTcss cCuHepru3mMoM (yCHIICHHEM JISHCTBHS) W IPEJICTaBIIICT CO-
00l KOMOMHAIMIO TPUMETOIIPUMA H CYJIb(aMeToKca301a);

- METOJI0JIOTUSI KOMOWHATOPHOW XUMUHU (CO371aHa TEXHHUKA MHU-
HUATIOpU3AIMU CHHTE30B M OWOMCHIBITAHUM, MO3BOJISIONIAS CHUHTE-
3UPOBAaTh J0 HECKOJBKHUX TBHICSY HOBBIX COCIAMHEHUA B JICHBb
M OBICTPO WX TECTHPOBATh B BHUJEC CMECEH WM TOCJE BBIICICHUS
UHIUBUIYIbHBIX BEIICCTB);



- buom3ocTepus (Co3qaHUE MUPETPOMIHBIX HHCEKTHIUIOB);

- IIOMCK aHTUMETA0O0JINTOB Ha OCHOBE HCCJIEJOBAHHUSI METa0O0IN3-
Ma JIeKapcTB (ALMKIOBHP — BBICOKOY(D(PEKTUBHBIA aHTUIEPIICCHBIN
npernapar BCTPanBaeTCs B META0OJIMYECKYIO CXeMY U 3aMEHsIeT COOOM
HACTOSIIUN METa0OJIHT);

- CTpaTerust MpoJiekapcTB (aHAIbI'€TUK KOACHH B OpraHuU3Me IIpe-
BpalllacTcs B ACHCTBYIOIIEE BEIIECTBO MOP(MHH, IPUPOIHBII aIKAIOMUI).

JlaHHO€ y4eOHO-METOJUYECKOe IT0ocoOHe IpeciieayeT Ieib IOo-
MOYb CTyJI€HTaM B OCBOCHHUM MaTepuajia kypca «KoHCTpyupoBaHHUE
Y CUHTE3 JICKAPCTBCHHBIX M OMOJIOTMYECKHM aKTHBHBIX BemecTB» (0a-
30BbIX TEPMUHOB, MOHITUH, MPUHIIUIOB, METOJI0JIOTUH KOHCTPYHUPO-
BaHUs JICKAPCTBEHHBIX IIpernapaToOB M CHUHTE3a JEKAPCTBEHHBIX Be-
IIECTB) U COCTOUT M3 2 pa3/ieioB. [IepBbIii MOCBAIIECH pacCMOTPEHHUIO
BOIIPOCOB KOHCTPYHUPOBAHUS JEKAPCTBEHHBIX BellecTB. B 3ToM pas-
JieJie paCCMOTPEHBI COBPEMEHHBIC TPEOOBAHUA K JICKAPCTBEHHBIM Be-
I[ECTBaM, THUIIbI CBs3€W OMOJIOTUYECKH aKTHUBHBIX MOJIEKYJ C pelen-
TOPHBIMH CUCT€MaMH U OCHOBHBIE ITPUHIIUIIBI MOJIEKYJISIPHOIO JHU3aii-
Ha, WKW CTpATErdyu CO3JaHMSl HOBBIX JIEKAPCTBEHHBIX BElIEeCTB. BTO-
poil pazzies mocoOus MOCBSIICH METOJIaM CUHTE3a W3BECTHBIX JIEKap-
CTBEHHBIX BEIIECTB Pa3INYHBIX IPYIIIL.

B koHIle Kaxaoro paszaena MPUBEASHBI 3aaHUs JJISI CaMOCTOS-
TEJIbHOTO BBIMIOJIHEHUS CTYJEHTAMHU MNP MOJTOTOBKE K ayJAUTOPHBIM
3aHATHUSAM U KOHTPOJIbHBIM MEPOIPUSITUSIM.



1. KoHcTpyrpOoBaHHe JIeKapCTBEHHBIX
U GUO0JIOTUYECKH AaKTUBHbIX BEIIECTB

bronorndeckn akTHBHBIE BEIIECTBA MPEICTABISIOT COOOM, Kak
IPaBUJIO, CJIOKHBIC OPraHUYECKUE COSTUHEHMS, aKTUBHOCTh KOTOPBIX
3aBUCUT OT CTPYKTYPHI MOJIEKYJIbl U PACHOJIOXKEHUS (PYHKIIMOHAIb-
HBIX Tpynm. Hampumep, il aHWIMHA 3aMelIeHHE aToMa BOAOpoia
AMUHOTPYIINBl HA METUJIBHYIO TPYMIy BEACT K OCIAOJEHUIO CYJO-
POKHOMU JACSATEIBLHOCTH; B TO K€ BpEeMsl 3aMelIeHUE BOJAOPOa B KOJIb-
1€ Ha METHUJILHYIO TPy YCHIMBAET CYJOPOKHYIO aKTUBHOCTh. BBe-
nenne OH-rpymnm B apoMaTU4ecKue COeAMHEHN 0OBIYHO BEACT K I10-
BBIIIICHUIO (DU3MOTOTUYECKOM AKTUBHOCTH M TOKCUYHOCTHU. DPGEeKT
BBEJICHUS XJIOpa B MOJICKYJIY aIM(aTHUECKUX COCIUHECHHUI 3aKjIrova-
€TCSl B YCWJICHHHM WX HAPKOTHUYECKOTO ACHCTBHUSI, YTHETAIOLIEro JeH-
CTBUSI Ha CEpJIIE M KPOBEHOCHBIE COCYIbl. BBeaeHue B MOJEKYIy
HUTPO- (NO,) mnm sutposorpymm (NO) Beaer, kak IpaBUIIo, K 3aMeET-
HOMY TMOBBIIIEHUIO TOKCUYHOCTH coequHeHuil. HampoTus, Hanuuue
B MOJIEKYJIE KHUCJIOTHBIX TPYNIHUPOBOK BBI3BIBAET 3HAYUTEIBHOE
ocnabjaeHne OMOJIOTMYECKON aKTUBHOCTH. HeHachlllleHHbIe COoeauHe-
HUS 00BIYHO OBIBAIOT 00JI€€ TOKCUYHBIMH, YEM HX HACHIIICHHbIC aHa-
JIOTH, YTO HAXOJUTCSI B COOTBETCTBUU C MX 00Jiee BHICOKOM XUMHYE-
CKOM pEaKIIMOHHOW CITIOCOOHOCTHIO.

MonexkynspHblid IW3aiiH, WIK HANpaBJICHHOE KOHCTPYHUPOBAHUE
COCIMHEHHUI C 3aJaHHBIMH CBOMCTBAMH, MPEACTABISICT COOOM OMHY
U3 OCHOBHBIX MpOOJIEeM COBPEMEHHOM (papMarieBTUUECKON XUMUHU.
['maBHast CJIOKHOCTH 3aKJIFOYAETCS B TOM, UTO CBSI3b «MOJICKYJISIpHAsS
CTPYKTypa — OHMOJOTMYECKOE JEHCTBHE» KpailHe HEOJHO3HAayHa M,
KakK IpaBUJIO, HE MOXET ObITh ChOpMyJIMpOBaHa aOCOJIOTHO CTPOTO.
Kpome 3TOro, He0OX0IUMO yUMTHIBAThH, YTO MOWCK TOJIBKO BBICOKOM
AKTUBHOCTH SIBJIIETCSI HEAOCTATOYHBIM /U TOCTUKEHUS TJIaBHOM Iie-
7, T. €. HE MEHEE BOXHBIMHU MPOOJIEMaMHU SBIISIOTCS HU3Kas TOKCHUY-
HOCTh TIPE/JIaraéMbIX COCIUHEHUH, ONTHUMalbHbIe (PapMaKOKHHETH-
YeCKHE TapaMeTphl, HAIpaBJICHUS WX OWOTpaHCHOpMAIIUK, BO3MOX-
HbIE TOOOYHBIC YP(DEKTHI.



1.1. CoepemeHHble mMpe608aAHUS
K /IeKapCcmeeHHbIM geujecmaeam

KonuuecTBO (pakTOpOB, OMpEASSIONIUX OUOJOTMYECKYI0 aKTHUB-
HOCTh CO€JIMHEHUN, CTOJIb BEJIUKO M MHOI0OOpa3HO, YTO YYECTh MX
B [IOJTHOM 00BEME HEBO3MOKHO. HeoOXoauMo y4YUThIBATH TOKCHUY-
HOCTb BEIECTBA, €r0 BO3JACHCTBUE HA PA3JUUYHbIC CUCTEMbl OpraHu3-
Ma ¥ BO3MOXHYIO HECOBMECTHUMOCTH JJisi puMeHeHus. Ho mpexie
BCETO JICKAPCTBEHHOE BEIIECTBO JOJKHO 00JaJaTh BBHICOKOM aKTHUB-
HOCTbIO, M30UPATEIHHOCTHIO M MPOJOKUTEIBHOCTBHIO JICYEOHOTO
nerctBrs. OHO JOJIKHO OBITh BBICOKOYUCTHIM U UMEThH BBICOKYIO CTa-
OWJIBHOCTh TIPH XPAaHEHUH, a CeO0ECTOMMOCTh €ro IPOM3BOJICTBA
HE JIOJKHA OBITh CIIUIIIKOM BBICOKOM.

Kpome BbiCOKO#H OMOIOTUYECKON aKTUBHOCTHU, HYKHO, UTOOBI Jie-
KapCTBEHHOE BEIIECTBO 00J1a71a]10 KOMIUIEKCOM (PU3MYECKUX U XUMH-
YECKUX CBOMCTB, 00€CIEUYMBAIONINX pacIpe/ieIeHUe BEIIeCTBa B Op-
raHu3Me. buonornueckuii OTBET OpraHW3Ma Ha JIEKApPCTBO MPEKIIE
BCETO 3aBUCUT OT €ro PacTBOPUMOCTH, KOTOpash OKa3bIBaeT Cylle-
CTBEHHOE BJIMSIHME Ha TPOHMKHOBEHHE BEIIECTBA W3 KHUILIEUYHHUKA
B KpOBb, T.€. Ha TaKue IMPOIECChl, KaK BcachiBaHUE, (PUIbTpAIIMS,
muddy3us u ap. Xopoias BOJIOPACTBOPUMOCTH JICKAPCTBEHHBIX Be-
IIECTB BaXKHA, T. K. OHU TEPEHOCITCA B OpraHU3Me KPOBSIHBIM TOKOM,
U 3TO OJIArONMPUSATCTBYET CO3JaHUI0 HEOOXOJMMBIX KOHIICHTpAIUH.
PacTBOpUMOCTh COEMHEHUS CBsi3aHa C BBICBOOOXKICHUEM M3 JIEKap-
CTBEHHOU (hOPMBI U CKOPOCTHIO BHIBEJICHUS €TI0 U3 OpraHu3Ma.

Jliist yaeTta gakTopa pacTBOPUMOCTH MIPU KOHCTPYUPOBAHUH OWO-
JIOTUYECKHU aKTHUBHBIX BEILIECTB HEOOXOJMMO YUYHUTHIBATh BIUSHUE TEX
WJIM UHBIX aTOMHBIX TPYII Ha TUAPOPUIBLHOCTH WU TUAPOGHOOHOCTH
(mumompHOCTB) coenuHeHUs. CpOJCTBO K BOJEC YMCHBIIACTCS B 3a-
BUCHUMOCTH OT HaJIM4YUS (DYHKIMOHAIBHBIX TPYII B CJIEAYIONICH Mo-
CJIEOBATEbHOCTH: KapOOKCWIbHASA > TUAPOKCUIIbHAS > alibJACTUAHAS
> KCeTOorpyIa > aMHHOrpyIllla > MMHUHOTpYyIIa > amujaorpymnmna >
uMuIorpynna (euopoghunvusie epynnvi) © METHI > METHIICH > STHIT >
IPOIIMII > BBICIIMH alKui > heHmI (euopogobuvie paouxavl).

BosaHas cpena B opranusme NpeabsBIsSeT U3BECTHBIE TPEOOBaAHUS
K CTPYKType OMOJIOTMYECKU aKTHUBHBIX BEILIECTB, MOJIEKYJIBI KOTOPBIX
JTOJDKHBL  00J1aIaTh  HEOOXOJUMBIMU  TUIPOGUIBHO-TUIPOHOOHBIMU



CBOMCTBaMH, KOTOPBIE OMPEEISIOT BO3MOXKHOCTh PaCIpeiesIeHUs CO-
eIMHEHUM MexXy Bojaod u junuaamMu. Kosddumment nunoduiabHo-
CTH BEIIIECTBA OMPEACIISICT €ro MPOHUIIAEMOCTh Yepe3 OMoMeMOpaHbI
Y HAKOTUICHHE B KUPOBBIX TKaHAX. [[apamerpom ruapodoOHOCTH 5IB-
asetcsa gorapudm koddduIueHTa pacupee/eHus COSIUHEHUS B CH-
creMe «okTaHoia — Boja» (IgP). Dror mapameTp M3BECTEH JUIsI MHO-
T'HX JICKAPCTBEHHBIX BEIIECTB M UMEET CPEIHEE 3HAUCHUE Yy CHOTBOP-
HbIXx — 1.33, ananererukoB — 0.83, antnOmorukoB — 0.27, cynbpda-
HunamugoB — 0.13. J{ng moBwImeHus JUMOPUILHOCTH COCIHHEHUS
B €r0 CTPYKTYPY BBOJIST TAJIOTEHBI UIH H-aJIKHIIHHBIC IICTIH.

Pa3mepbl MOJIEKYJbI M MOJICKYJIIpHAST Macca CBSI3aHbI C TIPOHUIIAL-
MOCTBIO Yepe3 MOPbl U CTEHKHU KAMWUISPOB, TIOITOMY TaKXe SIBJISTFOTCS
(dakTopaMHu, BIUSIOMKMMUA Ha OWOJIOTMYECKYIO aKTMBHOCTh. Hampumep,
anidaTuyecKkre yriaeBoJA0POAbl U CIIUPTHI MO0 MEPE YBEIUYCHUS MOJIe-
KYJISIPHOM MacChl CHIKAKOT CBOKO aKTUBHOCTBh M TOKCHYHOCTB. C Ipyrou
CTOPOHBI, BBEJCHHE JIGKAPCTBEHHOTO BEIIECTBA HA IMOJMMEPHOM HOCH-
TEJIE 3HAYUTEIILHO MPOJIOHTUPYET €ro JACHCTBUE U TO3BOJISIET KOHTPO-
JMPOBATh €T0 MOAaYy B OpraHU3M U3 MECTa BBEACHMUSI.

BemecrBa, AeHCTBYIOIME HA LIEHTPAJIbHYK) HEPBHYIO CHUCTEMY,
JOJDKHBI CBOOOJTHO TIEPEXOJUTh W3 KPOBU B CITMHHOMO3TOBYIO KH/I-
KOCTh M MO3T, T. €. MPEeojoJieBaTh reMaTo’HIedanndyeckuii 6apbep,
KOTOPBIA 3aIllMIAaeT MO3I OT NMPOHWKHOBEHHS B HETO UYXKEPOIHBIX
BEIIIECTB, PACTBOPHUMBIX B KPOBH.

He MeHee BaKHBIM CBOMCTBOM OMOJOTUYECKU aKTUBHBIX BEIIECTB
SIBJISICTCSI UX YCTOWYMBOCTD MPU XPaHEHUU U CTEPUITU3AIIIH,

B3aumoielicTBue OMOIOTMYECKH aKTUBHBIX MOJIEKYJI C CUCTEMaMH
OpraHu3Ma OCHOBAaHO Ha OOpPa30BaHUM CBS3M MEXKIYy HUMHU M Pa3JINy-
HbIMU OMOCcyOCTpaTtamu. B3auMojelcTBUE «JIEKapCTBO — PEIEHTOP»,
KaK IpaBWJIO, HE OOYCJIOBJIEHO OOpa30BaHUEM IPOYHBIX KOBAJICHTHBIX
cBsizell. bosee 4acThIMU M 3HAYMMBIMU SIBJISIFOTCST OoJiee cialdbie B3au-
MOJICHCTBUS, TaKe KaKk 0Opa3oBaHME KOOPAWHAIIMOHHBIX CBS3EH, MOH-
nonHoro (dHeprus cBs3u 2040 x/[x/MOTB) W MOH-IUIIOIBLHOTO
(10-25 k/Ix/mMoab)  cBs3biBaHusA, BomopoaHbix (12-20 kJIx/Moiib)
u Ban-nep-BaanbcoBbix cBszeit (4—10 xIx/MoIIb), KOMILIEKCOB C Iepe-
HOcOM 3apsiyia (3Heprus okoyo 5 kkain/mois). [TpuMepbl KOBaJIGHTHOTO
CBS3BIBaHUSI TOXKE€ WU3BecTHbl. Hampumep, HeoOpaTtumbie b EKTHI



IIpY 00pa30BaHUM KOBAJICHTHBIX CBS3€M, HAOMIOMAIOTCS TMPH BO3ICH-
ctBUU (HochOpOopraHNueCcKUX COEAMHEHUH Ha alleTHIIXOJIMHACTEPAsy.

HeliTpanbHble MOJIEKYJIbl HAaKAIUIMBAIOTCS B JIMIHUAAX, KATHOHBI
— B PHK u raukonporenHax, o0janaroniux KUCIOTHBIMUA CBOMCTBa-
MH, a aHHMOHBI — B anbOymuHe (Oemok comepkut 109 kKaTHMOHHBIX
1 120 aHWOHHBIX TPYIII), Y KOTOPOTO MPOCTPAHCTBEHHAS JOCTYII-
HOCTh KaTHOHHBIX TIpynn HaMmHOro Bbeime. M3mensis pH cpenbl
IIPU BBEJICHUH JIEKApPCTBA, MOKHO YBEIMYUBATh WJIM YMEHBIIIATh YHC-
JIO HEAUCCOIIMUPOBAHHBIX MOJIEKYJ M TakKuM OOpa3oM YCHJIUBATh
WJIM OCIA0JISITh MPOIeCC MPOHUKHOBEHUSI JIEKAPCTBEHHOTO IIpernapara
B KJIETKy. Tak, Hampumep, YCTaHOBJICHO, YTO UMEHHO KOHIICHTpAIIHS
KaTHOHHON (opMBI (a He 00IIIee KOJIMYSCTBO COCTUHCHHUS) ONPEaes-
eT 0aKTepHOCTaTHUECKOE JEHCTBHUE MPOU3BOJIHBIX akpuanHa. BBene-
HUE B CTPYKTYPY COCIMHEHHS (DEHOJBHBIX TPYIIHUPOBOK, Kap-
OOKCHUJIBHBIX WJIU CYJIb(Orpymnn, aMMOHHITHOTO aToMa a30Ta HE TOJIb-
KO yJIydIllaeT BOJIOPACTBOPUMOCTH BEIIECTBA, HO U M3MEHSIET OCHOB-
HOCTh WJIK KUCIIOTHOCTh. Bapbupys 3amecTuTeny B KUCIOTaX U OCHO-
BaHMSX, MOXKHO YTIPABJISITh CTENIEHBIO X HOHU3AIIUU.

dakTop M30UPATEIHLHOCTH PACTIPECIICHUSI UTPAECT BAXKHYIO POJIb
JUTsI aKTUBHOCTH JIEKQPCTBEHHBIX BEIECTB. TeTpaIiMKIMHBI HaKaIlIU-
BAIOTCS B KJIETKaxX OakTepuii, HO HE MJIEKOMMUTAIOIIUX, T. K. IPOHUIIA-
eMOCTh MeMOpaH OakTepuii Boime. OmyXoJeBble KISTKH 3aXBaThIBAIOT
ypami akTUBHEE APYTUX KJIETOK, MOATOMY S-hTopypanui — MpoTH-
BOOITYXO0JIEBOE CPEJICTRBO.

[Ipy monmagaHuy OMOJIOTHYECKH aKTHBHBIX COCAWMHEHUU B Opra-
HU3M OHMOJIOTHYECKHE CHUCTeMbI (OpraHbl, TKAHU) aKTUBHO B3aUMO/ICH-
CTBYIOT C HUMU B Tpoliecce oOMeHa BelecTB. boabIMHCTBO Tpoliec-
COB M€TaboJIM3Ma JIEKApCTB B OPraHU3ME — ATO MPOIECChl UX MHAK-
tuBaiuu. OHAKO B psijie CIydyaeB B MPOIECCE META0OIMYECKUX Mpe-
BpaIlleHU 00pa3yloTCsi COCIUHEHHUs, OoO0JajaroIiue 0oyiee BBICOKOM
OMOJIOTMYECKON aKTUBHOCTBIO. M3BecTHO, uTO OoJie3Hb [lapkuHcoHa
pa3BUBAETCS MIPU HEJOCTAaTKE J0daMUHA B MO3re, HO MCIOJIb30BAHUE
nopaMUHa HEBO3MOXKHO, T. K. OH HE MPOHUKAET Yepe3 reMaTosHieda-
audeckuit 0apbep — MeMOpaHy, 3allMINAIONIy0 MO3T OT JEHCTBUS
KCeHOOUOTHKOB. AMuHOKHCIOTa L-JIODA mpoHUKAeT yepe3 reMaro-
sHIIeaTuyecKuil 6apbep, B pPe3yibTaTe JeKapOOKCHUIMPOBAHUS TIpe-
BpalaeTcs B «aKTHBHYIO» (opmy — nodamuH. AHTHAIKOTOJIbHAS



aAKTUBHOCTH MApPTHJIMHA O0YCJIOBJIEHA €r0 MPEBpAIlEHUEM B MPOIHO-
JIOBBIN aJIbJIETHU]] — WHTUOUTOP (PepMEHTA aTKOT 0BT UAPOTEHA3HI.

CTpyKTypa COEIUHEHHUs CYIIECTBEHHO BJIUSET Ha MPOIECCHI Me-
Tabonu3ma. Hampumep, npu mepexojie OT OTKPBITON aJIKUIbHOM Iie-
MOYKH K Pa3BETBICHHBIM U30MEPHBIM (PparMeHTaM WU HACHIIIICHHBIM
IIUKJIaM YCTOWYMBOCTb OWMOJIOTUYECKH aKTUBHOTO COCJAMHEHUS B OT-
HOIIICHUHU K METa00JIU3MY CYIIECTBEHHO BO3PACTaeT.

Crepuueckuii GpakTop sSBISICTCS YPE3BBIUAMHO BaXKHBIM JIJIST B3a-
UMOJICHCTBHSI OMOJIOTUYECKH AKTHBHBIX BEIECTB C COOTBETCTBYIO-
UMK~ perienTopamu.  Jluranael  (MeIuaToOpbl)  JAOJKHBI  OBITH
B HauOOJIBIIIEH CTENIEHN KOMIUIEMEHTAPHBI PELIEITOPHBIM CUCTEMaM.

[Ipu KOHCTpyHMpOBaHWW HOBBIX OHMOJOTUYECKH AaKTHBHBIX Be-
IIECTB, UMECIOIIUX XHUPAJIbHBIE IIEHTPHI, CICAyeT UMETh B BHIY, UTO
YHAHTHOMEPBI MOTYT 00JIaJIaTh PA3JIMUYHBIM, JAaXe MTPOTHUBOIOJIOKHBIM
ouoneiicteuem. B 1960-x rr. wucmosb30BaHWE CHOTBOPHOTO
10J] HA3BaHUEM «TAJTUAOMHI» OCPEMEHHBIMH JKCHIIMHAMHU CTaJlo
MPUBOIAUTH K POXKICHUIO JETEH C ypOJIMBBIMU OpraHamu. B cBszu
C OTUM TaJMJOMUJI MOMAJ MO/ 3aMpeT, a €ro JIOMOJHUTEIHHOE U3yye-
HHUE M0Ka3ajI0, YTO €ro MPUMEHSIN B BUE parieMara, T. €. CMECH JIBYX
ONTUYECKH aKTHBHBIX YHAHTHOMEPOB, U3 KOTOPHIX (+)-R-3HaHTHOMEP
o0jasaeT CHOTBOPHBIM JICHCTBHEM M HETOKCHYEH, a ero (-)-S-popma
BBI3BIBACT TEPATOTCHHOCTD (BPOJKJICHHBIC YPOJICTBA).

N
I
H H
(-)-S-Tarmpomua (+)-R-Tarmpomna

TOKCHUYHOCTh COCIMHEHUM YaCTO SIBJISIETCS OCHOBHOW IPErpaaoun
T TPUMEHEHMS UX B KAYECTBE JICKAPCTBEHHBIX BENIECTB. TaK ke Kak
U JPyTUe CBOMCTBA XHUMHUYECKUX COCIMHECHUN, TOKCUYHOCTH 3aBUCHUT
OT UX cTpoeHus. Hampumep, nepBuYHbIE aMUHOTPYHITIBI MOTYT IIPU/Ia-
BaTh TOKCHUYHOCTh MOTECHIMAIBLHOMY JIEKAPCTBEHHOMY COCIMHEHHUIO,
MO3TOMY HUX IMEPEBOJSIT B MEHEE TOKCHUYHBIC aMHUIHBIC TPYHITUPOBKH,
BTOpasi aMHHOTPYIINMa B OCH30JbHOM KOJBIIE BEACT K BO3PACTAHUIO
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TOKCUYHOCTH, a BEIIECTBA C TPETUYHBIM aTOMOM a30Ta YacCTO SIBJISIFOT-
Csl MAJIOTOKCUYHBIMU.

[Ipu KOHCTPYHPOBAHUH JIEKAPCTBEHHOTO TMIpenapaTa HEOOX0AUMO
YUUTBIBATh MEXAHU3M €r0 JESUCTBHUS C MO3UILMKN KIETOUHOU MopdoJio-
ruu. [1o ’ToMy npu3HaKy JieKapcTBa JEIISITCS:

- Ha BEILIECTBA, JCHCTBYIOUIME HA PEUENTOPbI, HAXOMISIIUEC
HaJl KJICTOYHOW MeMOpaHOH,

- BEIIECTBA, JICCTBYIOIIME HA KIECTOYHYI0 MEMOpaHy,

- BEIIECTBA, JICHCTBYIOIIME HA MUIIIEHA BHYTPH KIIETKH,

- BEILIECTBA, JICHCTBYIOIINE OJHOBPEMEHHO 10 IMEPBLIM TPEM THUIIAM,

- BEIIECTBA, BJIMUSIONIME HA MOJIEKYJIbl MM MOHBI BHEKJIETOUYHOU
BHYTPEHHEHN CpPEJIbl OpraHu3Ma.

JI1st IepBOM TPYIIIBI BEIIECTB ONPEACIISIOIINAM SBJISETCS UX CPOA-
CTBO K pELENTOopY, T. €. CTepeOoCneM(PUIHOCTb WM CIIOCOOHOCTh K XHU-
MHUYECKUM PEAKIUSAM OMPECIICHHOTO THIIA, CTa0bIM B3aUMOJICHCTBUSIM,
OOYCJIOBJIMBAIOIIUM CBSI3b «COCIMHEHHE — pernentop». s chneru-
(UYHOCTH 1 0OPATUMOCTH B3aUMOJCHCTBUS «JIEKAPCTBO — PEIICHITOP»
OOBIYHO TPEOYETCSI CHHXPOHHOE 00pa30BaHUE CBS3EH Cpa3y HECKOJIbKUX
TumnoB. Heobxoaumo, 4ToObl KOHTAKThl C HY>KHBIMU PELICTITOPAMHU BO3-
HUKJIA OBICTPO M OBLIU JIOCTATOYHO MPOYHBIMU — HWHAY€ KPOBb MPOHE-
CeT MOJIEKYJTy MHUMO. Jlydie Bcero moaxoJsT sl 5TOW 1EIU MOHHBIE
CBsI3H, T. K. OHU CHJIbHEE BOJOPOJHBIX U 00pa3yroTcsi ObicTpee. Makpo-
MOJIEKYJIBI PEIENTOPOB MMEIOT, KaK MPAaBWIJIO, 3apSKEHHBIEC TPYIIIHI,
1, YTOOBI JIEKAPCTBO OBICTPO CBSI3BIBAJIOCH C HUMH, B €70 MOJIEKYJIE CTa-
paroTcs MPeAyCMOTPETh MPOTUBOIIOJIOKHO 3apsiKeHHbIE 1IeHTphl. KoBa-
JICHTHBIE CBSI3M MEXIY CyOCTpaToM M PEenTOpoM 00pazyroTCsl OUYEHb
peIKO, M TaKWe B3aMMOCHCTBUSA HeoOpatuMmbl (dHEprus Ooliee
40 xxan/Monp). Hampumep, MEHUIMIUTMHBI HEOOPATHMO WHTHOWUPYIOT
TpaHCHENTHAA3y UTOILIA3MaTUUYECKON MEMOpaHbl OaKTEepUil aluiInupo-
BaHUEM 32 CUET PACKPBITHS JJAKTAMHOTO KOJIbLIA.

AHTaroHUCTHI CBSI3BIBAIOTCS C PELENTOPOM M MPEMSITCTBYIOT dH-
JIOTE€HHBIM JIUTAH/IaM BbI3bIBATh OMOJIOTUUYECKUN 3P(DEKT. ATOHUCTHI,
HA000POT, CTUMYJUPYIOT NEUCTBUE YHAOTEHHBIX JUTaHIAOB U aKTHUBU-
PYIOT WIH yTHETAIOT (PYHKIUNA KJIETKU. ATOHUCTHI BBI3BIBAIOT TaKHE
KOH(pOpMaIIMOHHBIE U3MEHEHUST OETTKOBOM YacTH PEIenTopa, KOTOPhIE
IPUBOAAT K PACKPBITHIO HOHHBIX KaHAJIOB.
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Jlnst BTOpoO# Tpymmbl BEIIECTB BaKHBI CMOCOOHOCTH pacipee-
JSATHCS MEXJY BOJHOM (pa3oil M JUNHUAAMH, CTEPEOCHEHU(PUUHOCTD
U CIIOCOOHOCTh K CJa0bIM B3aumojaeucTBusM. Hampumep, Oakrepu-
muaaeie  [TAB  ummeror  ruapodoOnyro  rpymmupoBky  (CoHp,
wi Alk-Ph) 1 momokutenbHo 3apsHKeHHYIO THAPOGUIBLHYIO TPYIITY
(*NR4, "SR3, "PR4). OHnE ancopOupyroTcsi Ha KIETOUHOH CTEHKe Oak-
TE€pUid, TPOHUKAIOT BHYTPb, BCTYNAIOT B PEAKIHUIO C JUIUJIAMHU U J€3-
Opranu3yroT Memopany. Ilpu 3ToM TuApPOPOOHOCTH MOJIEKYJIBI 00€eC-
NeYnBaeT HeceluUUecKoe CBA3bIBAaHNE C MEMOpPAHOH.

Tperps rpynmna XMMUYECKUX COCIMHEHUH TTONAAAET B KIETKY Yepes
KJIETOUHYIO MEMOpaHy 3a cueT Tud@Py3un Wik aKTUBHOTO TPAHCIIOPTA.
Huddy3usa BelecTBa CBsi3aHa C €r0 CHOCOOHOCTBIO PaCTIPeACIAThCS
MEXITy BOJOW M JIMIKJIOM, MIPU 3TOM CHUJIBHO THIPO(OOHBIE BEIIECTBa
BBITAIKMBAIOTCSI BOJION B IMOUAHYIO (Da3y U JIETKO J0OepyTCs 1O BHYT-
PUKIIETOYHOM MUIlIeHU. [IlepeHocurnKamMu COeIMHEHNI MOTYT BBICTYTIaTh
CHEIMAIN3UPOBAHHBIE OCJIKM — IepMeasbl, a TaKKE HEHACHIIICHHBIC
KUPHBIC KUCIOTHI U MOHOGOPOINOAOOHBIE MEepeHOCUNKU. B3aumoei-
CTBUE C BHYTPHUKJIETOYHBIMU MUIIEHSIMU ISl OMOJIOTUYECKHA aKTHUBHBIX
BEIIECTB OCYIIECTBIISIETCS 3a CUET BOJOPOIHBIX CBSI3€H, MOHHBIX U TUJI-
podoOHBIX B3auMoaeCTBUM. Eciu 1l XMMHUYECKOro COSAMHEHUS MU-
menb — siaepHaa JJHK, To emy Hago npeononers eiie BHyTPUKIETOY-
HBIC U siIepHYI0 MeMOpaHbl. [IpruMepoM MOTYT CITyKUTh MOTUITUKINYE-
CKH€ apOMATUYECKHUE YTIIEBOJOPObI, KUCIOPOJHBIC MPOU3BOIHBIE KO-
TOPBIX MOTYT BCTymarh B peakiuu ¢ JIHK B simpe kineTku v npeBpaarh
KJIETKY TakuM o0pa3oM B pakoByro. OHa M3 IEHTPAIbHBIX MPOOJIEM
B XMUMHUOTEpAlIUd — JIOCTaBKa HYKJIEHWHOBBIX KHCIOT K KJET-
KaM-MHUILEHSM, T. K. OHH JOJDKHBI IPOHUKHYTH B SIIPO U HHKOPITIOPHPO-
BaTbCsl B XpOMOCOMBI. B KauecTBe TpaHCIIOPTEPOB UCIOJIb3YIOT HEKOTO-
pble BUPYCHI (PETPOBUPYCHI, aICHOBUPYCHI), KOTOPHIC C IIOMOIILIO TCH-
HOM MHXEHEPUH JIMILIAIOTCSI CITIOCOOHOCTH K PETTUKALINU.

[TaTas rpymnmna BemecTB (BIMSIONIMX Ha MOJICKYJIbI WUIM HOHBI BHE-
KJICTOYHOW BHYTpPEHHEH Cpe/ibl OpraHn3Ma) BBOJAMUTCS B KPOBb, JTUM]Y
WIN CIIMHHOMO3TOBYIO XHUJIKOCTh. Hampumep, MakpoMostekyibl (Tmosm-
BUHUWJIOBBIM CIIMPT, Kpaxmajl) BIHUSAIOT Ha OHKOTHYECKOE JaBJICHUE
KUJIKOCTEW BHYTPEHHEW cpenbl. K 3TOM rpyIe OTHOCATCS COEIUHE-
HUSl, BIUAIONIME HA TTIOBEPXHOCTHBIE CBOMCTBA KPOBH, APYTUX OUMOKHU/I-
KOCTEH, Ha BA3KOCTb, UTO BJIMSCT Ha IMPOSBICHUE AHTHUIIIOKOBOW aK-
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TUBHOCTH, TOBBIIICHUE YCTOWYMBOCTH K OTpaBicHHsIM. (DEpMEHTH,
pPacTBOpPUMBIC B Cpelie MM UMMOOWIN30BaHHbBIE HA TBEPJBIX MOJIOXK-
Kax, MEHSIOT CBOMCTBA BHYTPEHHEHN Cpelibl U MIPUBOIST K Pa3pyIICHUIO
TpoMOa. IlpuMeHeHre BBICOKOMOJIEKYJIIPHOTO TOJUMEpPA TeraphHa
OCYIIECTBIISIOT JJIs IPEAOTBpaIleHUs] CBepThIBaHUS KpoBu. OH comep-
KUT OTPUIIATEIILHO 3apsSKEHHBIC CYJIb(OTPYIIbl, KOTOPHIE PEarupyroT
C MOJIOKUTENFHO 3apsHKEHHBIMU OelIKaMM Tuia3Mbl KpoBU. Komrmiekc
rermapuHa C aJcopOMpOBaHHBIMU Ha HEM OelKkaMu He 00Ja/aeT CBOM-
CTBAMU HCXOJIHBIX KOMIIOHEHTOB, U IIO9TOMY €r0  KOaryJsius
C TOCJIEIYIOIIUM 00pa30BaHUEM TPOMOOB MPOCTO HEBO3MOXKHA.

1.2. Cmpamezus co30aHus
HOBbLIX JlIeKapCmeeHHbIX seujecma

OCHOBHOW 3aJ1a4ueil, CTOSIILEN MEPE UCCIECIOBATEIISIMHA, ABJISECTCS
CO3/IaHHE CTPYKTYpP, KOTOphIE ObUIM OBl CHOCOOHBI KO B3aHWMOICH-
CTBHUIO C TEMH y4acCTKaMH OHWOJOTHYECKOM CHCTEMbI, KOTOPhIC OTBE-
qaloT 3a omnpeaesieHHbie ¢usznonorudeckue 3gpdextel. CTpaTerus mo-
UCKa JIEKAPCTBEHHBIX MPENnapaToB 3aBUCUT OT HAKOIUJICHHBIX 3HAHUU
00 y’ke M3BECTHBIX Mpenaparax, MUIICHSIX WX JIeHCTBUSA U T. 1. Pas-
JUYHBIE BapUAHTHl COCTOSHMS HadajdbHONW HHGPOPMAIUU MOKHO
YCJIOBHO pa3/iesIuTh HAa YEThIPE OCHOBHBIE KATETOPUU:

- CTPYKTYpHI perientopa (MUIIICHH) U JTUTaH/1a HEU3BECTHBI,

- I3BECTHA TOJBKO CTPYKTypa perientopa (CTpyKTypa JIUTaHa
HCU3BECTHA);

- U3BECTHA TOJBKO CTPYKTypa JMraHia (CTpyKTypa perenrTopa
HCU3BECTHA);

- U3BECTHBI CTPYKTYPHI KaK pelenTopa, Tak 1 JUTraHja.

BoNBIIMHCTBO UCTIONB3YEMBIX JICKAPCTBEHHBIX IMPENapaToB OBLIO
CO3JIaHO METOJIOM «IPO0 M OMIMOOK». ITOT MOAXOJ] TPEeOyeT OrpoM-
HOTO 00beMa PyTHHHOIO Tpyda. B Hacrosiiee Bpemsi 3HAUUTEIbHBIHI
MAaCCHUB JKCIIEPUMEHTAIBHBIX JAaHHBIX U (PyHIaMEHTAIbHBIX 3HAHUH,
HAKOIUICHHBIX YYEHBIMH O >KMBBIX CHCTEMax, HCIOJIb3YEeTCs JIJIsl Ha-
MPaBJICHHOIO KOHCTPYUPOBAHMS U CUHTE3a HOBBIX JeKapcTB. OCHOB-
HOM IIEJIbI0 TAKWX TOAXOIOB SIBIAETCS (HOPMUPOBAHHWE XUMHUUYECKHU
CTAaOWJIBHBIX MOJIEKYJ, Ha3bIBAEMBIX «COCIUHCHUSIMU-TUICPAMU»
(leadcompound), koTopble MOTYT OBITh CHHTE3MPOBAHBI U JIOJDKHBI
o0OsagaTh TpeOyemMoil akTUBHOCThIO. CoeIMHEeHHE-TUuep — ATO CBOE-
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IO poJia CTPYKTYPHBIN MPOTOTHUIT OYyAYIIETO JIEKAPCTBA, T. €. COCTNHE-
HUe, oOJiafaromiee ONpeacaeHHON (U3MOJIOTHYECKOM aKTHBHOCTHIO,
Ha 6a3e KOTOporo M OyAET co3/1aBaThCs JICKapCTBO.

OOBIYHO HAYaTBHBIM TOUCK COCIUHCHUM-TUACPOB CBSI3aH C CHU-
CTEMATHYECCKUM TECTUPOBAHUEM (KCKPUHUHEOM») PA3INYHBIX Be-
IIECTB HAa aKTUBHOCTH. BBIJEISIIOT /1Ba BUa CUCTEMATHICCKOTO CKPH-
HuHra (OTCEMBaHMUS):

- ICCJICIOBAHME B OJTHOM OHMOJOTHYCCKOM TECTE JIOCTATOYHO
OO0JIBIIOTO KOJUYECTBA COCTMHCHUN;

- I3YYCHUE HECKOJIBKUX COCTUHEHUN C OPUTHMHAIBHON CTPYKTY-
pOif HA MHOTHX OMOJIOTHYECKHUX TECTax.

VicTrouyHnKaMu MOJIEKYJ Il TECTHPOBAHHUS HA OMOJIOTHYCCKUC
CBOMCTBA MOTYyT OBITh KaK IMPOAYKTHI XHUMHYECKOTO CHHTE3a, TaK
Y TIPUPOHBIC COCIMHCHHS, UMCIOIINE MOJICKYJIBI ¢ OYeHb HEOOBIY-
HOW W CIIO)KHOM CTPYKTypou. lIpH CKpUHHMHTE MHOTAA HUCIOJIB3YIOT
TepmuH hit-compound, o3Hayaromuii CBOETO pOJA «IIOIAJaHUC
B IIEJIb» — HAXOXJACHUE COCTUHCHHUS, TIPOSBIIIIONIETO (PU3HOTOTHYC-
CKYIO0 aKTHBHOCTb.

«Crenon» CKpUHUHT, IMO3BOJISIOIINNA HAJIEAThCS MCKIFOYUTCIIBHO
Ha ymady, MajgodhPEeKTUBEH U HEMPOU3BOJIUTEINICH, T. K. Oomee 99 %
BHOBb BBIJICJICHHBIX M CHHTE3UPOBAHHBIX BEIIECTB OTCEUBAIUCH
0 MPUYMHAM HHU3KOH 3((OEKTUBHOCTH MM BBICOKOM TOKCHYHOCTH.
TeM He MeHee B pe3yJibTaTe ObLI HAKOIUJIEH TPOMaJIHbIA (haKTUUECKUI
MaTepHal, MO3BOJISIONINA 3HAYUTEIHHO OOJIETYNUTh TIEPBUYHYIO OIICH-
Ky COOTHOIICHUH «CTPYKTypa — aKTHBHOCTH» BHYTPH CEpUHU POJI-
CTBEHHBIX coequHeHud. Ero mpuHmmm ObuT BIepBbie pa3paboTaH
IIPY TMIOMCKE TTPOTUBOCU(DUITUTHICCKUX CPEICTB CPEIU OPTaHMUECKHUX
COE€IMHEHNI MBIIIbIKA.

CKpWHUHT TIPOBOJIAT B OMOJIOTHYECKUX JTA00OPATOPHUSIX HA JKHBBIX
KJIETKaX, MUKpOOPraHu3Max MM KyCOYKaX »KUBBIX TKaHel (in vitro),
Ha 3JIOPOBBIX HWJIM CICIHAILHO 3apaKCHHBIX XMBOTHBIX (iN VivO):
Ha MBIIIAX, KpbICaX, MOPCKHX CBHHKax, co0akax, o0Oe3bsHaXx.
[Ipy 3TOM H3 COTEH W THICAY BEIIECTB OTOUPAIOTCS HECKOIBKO
HanOoJiee AaKTHBHBIX IIPErapaTtoB, KOTOPHIE 3aTeM IEePEIaroTCs
Ha yriyOsieHHble ucnbiTanusg. CuntaeTcs HE0OXOIUMBIM, YTOOBI BCE
HOBBIC CHHTE3UPOBAHHBIC BEIIECTBA ObUIM MTOJABEPTHYTHI IEPBUYHBIM
ucnbiTanusaM. ToTtanpHbIA («through put») ckpMHHHT TIpeACTaBisACT
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c0o00# OJTHOBPEMEHHBI aBTOMAaTHU3UPOBAHHBI M MUHHUATIOPU30BAH-
HBIM aHajau3 IN VItr0 HECKOJIBKUX COTEH W JaXXe THICAY COCAUHEHUN
B 30-50 Oumonornueckux TecTtax. Pa3BuTHe METONOB CIUIOIIHOTO
CKpUHHMHTA BBI3BAJIO K KU3HU HOBOE HAMPABJICHHUE B OPraHUYECKOM
CHUHTE3€ — CUHTE3 KKOMOMHATOPHBIX OMOITNOTEK.

Bonpiime 6MOIMOTEKN XUMUYECKUX CTPYKTYp MOABEPraroTCs Mo-
STanHON (QUIbTpAIMU WKW OTOOPY C HCIOJIb30BAaHUEM PA3TUUYHBIX
kputeprueB. K HUM OTHOCATCSI TIPOCTBIC CTPYKTYPHBIE OTPaHUYCHUS
tuna npaswi Jlunuackoro (JIMMHCKM), IpOBEpKa ¢ IMOMOIIBIO (ap-
Mako(OpHON MOJEIH, MPOTrHO3a AKTUBHOCTH C MOMOIIBIO MOJEen
QSAR, MOJIEKYISIpHOTO TOKUHTA U T. 1.

[IpaBunio JlunmuHCKOrO TpeOyeT BHIMIOTHEHUS psifa MapaMeTpoB
CTPYKTYPBI BEIIECTB ISl peau3aliud uX OHOJOCTYITHOCTH: MOJICKY-
nspHas Macca He 6osee 500 Jla, nmumodmiasHOCTh l0gP < 5, He Goee
SATH JOHOPOB Bojopoauoi cBszu (OH wnmu NH rpynm), He Oonee ne-
CATH aTOMOB a30Ta M KHCIopoja (aKIenToOpoB BOJIOPOIAHOW CBS3H),
MOJIEKYJIa HE UMEET CJIMIIKOM OOJIbIIION KOH(POPMAIIMOHHOM MOJIBUX-
HocTh (He OoJiee JCCATH CBA3CH CO CBOOOJHBIM BpamieHUeM). [lo3n-
Hee ObUTH BBEJICHBI JIOMIOJIHEHUS — TUIOIMIA b IMOJISIPHON MTOBEPXHOCTH
MOJIEKYJIBI He JokHa npeBbimaTh 120-140 kBagpaTHBIX aHTCTPEMOB,
YTOOBI OBITH JTOCTATOYHO JUMOMUIBHOU JJIi TMPOXOXKACHUS B KPOBH
gyepe3 MaCCUBHYIO CTaauio0 abcopOIuu B MaJioM Kumreunuke. Ho maxe
¢ MoJiekysapHor maccoit < 500 Jla obmiee yuciao BO3MOXKHBIX CTPYK-
Typ He Menee 10%°, i mpoBecTH TecTHPOBaHNE UX GHOIOTHYECKOI aK-
TUBHOCTH IN Vitro HeBo3M0kHO. OOBIYHO M3 CKPUHUHTA UCKIIOYAIOTCS
HE TOJIbKO BEIIECTBA, HE OTBEYAIOIIME TPpeOOBaHUSIM TpaBui JIumuH-
CKOTO, HO ¥ BCE€ CIIUIIKOM PEaKIMOHHOCTIOCOOHBIE (XJIOPAHTHIPHIBI
KHCJIOT), COJIepKaIre TOKCO(OPHBIC TPYIIILI WIH HMEIOIINE O0OJThb-
[Ty KUCJIIOTHOCTh CTPYKTYPBHI.

B HacTosiee BpeMs ISl OLICHKH B3aUMOJACHCTBUS OCIIKOB U Op-
TaHUYECKUX COCIMHEHUM HCIOJB3YIOT TaKHe AIKCIECPUMEHTAIbHBIC
METOJIbI, KaK HCCIIeIOBAaHUE WX B3aWMOJICHCTBHUS Ha MHUKPOYHIIAX,
adbpuHHYIO0 XpoMaTorpaduio B COYETAaHHUU C MaCC-CIIEKTPOMETpHUEH
(MoHUM3aIMs DJIEKTPOCIPIMUHIOoM — pacnbluieHreM), PCA u crek-
Tpockonuio AMP.

MUKpOYHUIT COCTOUT U3 HECKOJIBKHUX THICSAY sYEEK, KaKas U3 KO-
TOPBIX COJACPKUT OTIACIbHBIA OCIOK-MUIICHB, CBA3AHHBIA C STYCHKOM
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C IOMOUIBIO CIEIHUATBHOI0 XUMHUUYECKOIO JIMHKEpA. AHAIM3APYEMOE
COCMHEHHE J00ABIAIOT B KAXKIYIO SUYCHKY M (PUKCUPYIOT SIBICHUS
(bIyopecueHIIM UM XEMIUTFOMUHECIICHIIUY, CBUETEILCTBYIOIINE
0 HAINYUUA B3aUMOJIEUCTBUA «OEIIOK — coequHeHue». MeToJ1 mo3Bo-
JSIe€T TECTUPOBATH OOIBIIOE KOJIMYECTBO COCAUMHEHUM, HO UMEET Psif
HEJIOCTaTKOB, OJIMH U3 KOTOPBIX — OOJIBIIIOE YKCIIO JIOKHOTIOJIOKH-
TEIIbHBIX PE3YJIBTATOB.

Meton agpdunHOM XpomaTorpaduu B COYETAHUMN C MACC-CIIEKTPO-
METpUEN W3HAYaJIbHO MPUMEHSIM JUISl WCCIIEIOBaHUS KOMILIEKCOB
«0esok — 0esok». B To ke Bpemsi 0eloK — JIMTaHIHBIM KOMILIEKC,
0oOpa3yIolIMiiCs B pPAacTBOPE 3a CUET HEKOBAJICHTHBIX B3aWMO/ICH-
CTBUM, MOXXHO TMEPEBECTH B Ta3oByl0 a3y, Tlie OH MOJBEpraercs
MOHU3AIMA METOAOM 3JIeKTpopacnbuieHus. Ha ocHoBe aHanuza nmony-
YEHHOTO MAacC-CIIEKTPa MOXHO CHEJIaTh BBIBOJ O B3aUMOJICMCTBUU
MaKpOMOJIEKYJIbI-MUIIEHHU C JIATAH]IOM.

B peHTreHOCTPYKTYpHOM aHaliu3e KpUCTalibl Oeika oOpadathl-
BAIOT KOHIIEHTPUPOBAHHBIM PACTBOPOM JIMTAHJA WM CMECH, BKIIIO-
YaUIEW HECKOJIBKO BEIIECTB. [l OLEHKM NapaMeTpoB KOMILIEKCA
«OeJIOK — JINTaHI» CHavaja HeoOXOJAUMO TMOJIYyYHUTh KpHUCTasI, a 3a-
TE€M IIPOBECTU €r0 PEHTTCHOCTPYKTYPHBIN aHau3. CI0XKHOCTH METO-
a2 KOMIIEHCHPYIOTCS BO3MOXHOCTBIO OIPENEIATh JaKE HE3HAUU-
TEJIbHBIE 110 CUJIE B3aUMOJCHUCTBHS.

Jlnst mostyuenust nHQOpMaIMy O pacloIOKECHUH JINTaHaa B cailTe
cBa3piBaHust MerogoMm SAMP mpu peructparuu curHaiga Oeika Hc-
MOJIB3YIOT U30TOITHBIE METKH (N™, C13). [Ipu B3auMOJEHCTBUU aKTHUB-
HOTO caiiTa Oejlka ¢ JUTraHJoM HaOJIIOMAIOTCS XUMHUYECKUE CIBHUTH
B criekTpe SAIMP, 110 KOTOpPBIM OINPEAEISAIOT CBSI3bIBAHUE B KOMILJICKC.

KomnproTepHasi TeXHUKA MO3BOJISIET BMECTO WCIIBITAHUS CUHTE3U-
POBaHHBIX BEIIECTB B 3KCIIEPUMEHTE MPOBECTU OMPEICICHUE MOTCHIIN-
ala X OMOAKTMBHOCTH ITyTE€M MAIIMHHOTO aHajau3a. Takod mMoaxon
MOKET OBITh OCHOBaH Ha KJIACTEPHOM aHaIN3¢ OOJIBIIIOr0 MacCHUBa yikKe
M3BECTHBIX JIEKAPCTBEHHBIX BEIIECTB, CTPYNMNUPOBAHHBIX MO UX CTPYK-
Type WM 1O BUJIaM MPOSIBIISIEMON UMU OMOAKTUBHOCTHU. {pyrum TUIoM
MAIlIMHHOTO aHAJIN3a MOXKET CIIY>KUTh MOJICTUPOBAHME HA KOMIIBIOTEPE
MEXaHW3Ma B3aMMOJICHCTBHS JICKAPCTBEHHOTO BEIIECTBA C OMOPEIENTO-
POM WJIM UHBIX CBSI3€H JIEKapCTBa C OMOMMILICHSIMU.
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MoJieKkyJISIpHBIM JOKUHT — OJWH W3 METOJI0B MOJIEKYJISIPHOTO
MOJICTTUPOBAaHMS, KOTOpBIH mo3BoyisseT IN SilicO mpoduibTpoBaTh
OOJIbIIME TPYNIBI CHHTE3UPOBAHHBIX COSAMHEHUN WM TEX BEIIECTB,
KOTOPBIE MOTYT OBITh TIOJTyYCHHI.

Jis co3manms nekapctB (drug design) HeoOXOAMMO MOHMMAHHE
MOJICKYJISIPHOTO ~ MEXaHW3Ma  JICHCTBUS  aKTHBHOTO  BEIIECTRA.
[Tpu BO3HMKHOBEHHH 3a00JI€BaHUI YacTO BO3HUKAET HEOOXOIUMOCTH
YBCIIMYUTh WM YMCHBIIUTH CTEICHb AaKTUBAIlMH  PEIEHTOPOB.
JIJIs 5TUX TIeNe MOTYT CITY>)KHTh KaK arOHUCTBHl M aHTarOHHCTHI, TaK
Y TOJIOXKUTEIIBHBIC U OTPHUIIATEIBHBI MOYJIATOPE. B OCHOBE KOHCTpY-
UPOBaHUS JICKAPCTB JICKHUT MOJICNb «JIHraHj — perentop» (puc. 1),
IJIc B KQYeCTBE «JIMTAHIA» PacCMaTPHBAIOT HU3KOMOJCKYJIIPHOE Be-
IecTBO (JIEKapCTBO), a B KAueCTBE «PELENTOpa» — BBICOKOMOJIEKY-
TsIpHYI0 OrnomMoltekyny (MoHHbIH Kanal, pepment, JJHK, PHK).

Puc. 1. Mozens «uranj — penentop»

PaccmaTpuBaeTcsi MHOKECTBO BapHUaHTOB B3aWMHOTO PaCIOJIOMKE-
HUS MOJIEKYJI B KOMIUIEKCE M UX KOH(GOPMAIUIX U JIJISl KaXKJ0T0 BapH-
aHTa OLCHMBAETCS DHEPTUS CBI3bIBAHUWA, KOTOPAsl BKIKOYAET SHEPIUU
ruApoOOHBIX, DJIEKTPOCTATUUECKUX, BaH-aep-BaalbCOBBIX B3aUMO-
JNEUCTBUM U BOAOPOAHBIX CBsi3eH. Llenbro mpouenypbl MOJIEKYIIIPHOTO
JOKHWHTA SIBISIETCA MOUCK PACTIOJIOKEHUS JIMTAH/IA B KOMIUIEKCE C MH-
HAMYMOM DSHEpPrUM C WCIOJIb30BAHUEM TI'€HETHYECKOTO ajiropuTMa
u Meroga Monte-Kapio. Jljist cpaBHuTebHOTO aHanu3a 3¢ (PpeKTuBHO-
CTH JIUTaHJla MOKHO MCHOJb30BaTh AG — pa3HOCTh CBOOOHBIX SHEP-
ruii ['m00ca cBOOOIHOTO OEIKa U KOMIUIEKCA «OEJIOK — JIMTaHI».
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Korpa nurana oOpa3yeT KOMILIEKC € PEIEnTOpPOM, €ClIH €ro
CTPYKTypa COOTBETCTBYET PELENTOPY KOMIIEMEHTapHO (KaK K04
K 3aMKY), PEIEHTOp, U3MEHSS CBOIO KOH(OPMAIIMIO ONpE/ICIICHHBIM
oOpa3oM, pearupyeT Ha TPHUCOCIWHEHWE JINTaH/Ia, BHI3BIBas IICIb
OMOXMMHUYECKUX MPOLIECCOB, MPUBOISAIIUX K HEKOTOPOMY OMOJI0oTHYE-
CKOMY OTBETY (ITOHM)KCHHIO apTEePHAILHOTO JAaBIICHUS, YCHICHUIO CO-
KpaICHUI cepIcYHON MBIIIIIIBI, CHOTBOPHOMY JICHCTBHUIO H JIp.).

Ecmu npocTpancTBEHHAsi CTPYKTypa peLEenTopa U3BECTHA, BO3HHU-
KaeT BO3MOXHOCTb IPOBEICHUS MOJEKYJSIPHOIO JOKUHIa — KOMIIb-
IOTEPHOrO MOJEIMPOBAHUS B3aWMOJCHUCTBUS JIMTAHJA C PELENTOPOM
Y OTIPENICIICHUSI TPOYHOCTUA HUX CBA3bIBaHUS. J[JISI HEKOTOPBIX pEIIEI-
TOPOB U (PEPMEHTOB OMpeEEIEHBI MPOCTPAHCTBEHHBIE CTPYKTYPhI Me-
TOJaMH pPEHTTeHOCTpyKTypHOro anamu3za (PCA) u mpencTaBicHBI
B ceTu IHTEpHET B CBOOOTHOM JIOCTYIIE.

Jns onpenencHusT HEW3BECTHBIX IMPOCTPAHCTBEHHBIX CTPYKTYP
OCJIKOB MCITOJIb3YIOT METOJ BHPTyalbHOTro (osauHra o6enka (mporecc
CBOpAauMBaHMs O€lKa B €r0 HAaTUBHYIO BTOPUYHYIO U Jaliee B TPETUY-
HYIO CTPYKTYPY, KOTOPBIA IPOUCXOOUT CAMONPOU3BOJIBHO B IMPOLECCE
CHHTE3a) C IPUMEHEHUEM BBICOKOIIPON3BOIUTEIBHBIX BHIUMCIIATEIBHBIX
CUCTEM HAa OCHOBE MATEMAaTHYECKOW MOJENU Oelika METOJOM MOJEKY-
nsipHOM TuHamMuku. CHavasia TMHAMUKY OeJlka MOJEIHUPYIOT MpHu OoJiee
BBICOKMX TEMIIepaTrypax, Ipy 3TOM i1 MaKpPOMOJIEKYJIbl CTAaHOBUTCS
JOCTYITHO MHOXKECTBO pa3HO0Opa3HbIX KOoH(opMaruii. 3aTeM mocTe-
MIEHHO TEMIIEPATyPy CUCTEMbI CHIDKAIOT, M KOJMYECTBO KOH(MOpPMAIIHiA,
3aHMMaeMbIX OEJIKOM, HauWHAeT YMEHbINAThbCsS. B pesyibTare Takoro
MEJIJICHHOTO CHIKEHHUS TEMIIepaTypbl O€JIOK MOCTENEHHO MPUXOIUT
K COCTOSIHMIO C HaWMMEHBIIEH MOTeHIMaIbHOW sHeprueil. C OOJbIIoif
BEPOSITHOCTBIO ATO M €CTh €ro HaTUBHAs CTpyKTypa. OJHAKO Takou
MOAXO/T HEIOCTATOYHO HAJIEKEH, T. K. HET BO3MOXXHOCTH MPOBEPUTH PE-
3ynbTaT. Metop dhoyiHra o roMOJIOTUH OTJIMYAETCS OT IIPOCTOTO TEM,
4TO MOJCJIIMPOBAHUE JWHAMUKHA CBOpAuyMBaHUs Oe€Jika HampaBIISICTCS
AKCIIEPUMEHTAJIBHO OIIPEIACIICHHON CTPYKTYpoul — romosoroM. Eciu
B pe3yJIbTaTe IMOJy4YeHHas CTPYKTypa HCCIeayeMoro Oelika CXoaHa
CO CTPYKTYpO# rOMOJIOTa, TO 11eJ1b (DOJIAMHTA JOCTUTHYTA.

B3anMojielicTBie JI€KapCTBEHHOTO BEIIECTBA ¢ OMOJOTHYECKOM
MUIICHBIO (PEIEITOPOM) BeChMa CTPYKTYPHO cIielH(PUUHO. Maei-
€€ U3MEHEHHUE B CTPYKTYpPE BEIIECTBA MOXKET MPUBECTH K MOTEPE
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€ro aKTUBHOCTHM B OTHOLIEHHMHM JaHHOW MuIneHW. OCHOBHas 3ajiada
JIOKMHTa 3aKJIF0YAaeTCsl B MOKUCKE HANOOJee YCTOMYMBBIX PaCIOIOkKe-
HUAW JINTaHJa B CAaUTE CBA3BIBAHUS peuenropa. bonee TOYHBIA U pe-
CYPCOEMKHM MOAXO0J — MOJEIMPOBAHNUE NUHAMUKU B3aUMOJIECUCTBUSA
JUTaHJa ¢ peuentopoM. YacTo NMpUMEHSAIOT YIPOIIECHHBIE BAPUAHTHI
MOJICKYJISIPHOTO JTOKWHTA. [IpH )KECTKOM TOKMHIE PEUENTOP U JIUTaH/T
HEMOJBMKHBI, a aJTOPUTM BBIOMPAECT ONTUMAJIbHBIE C TOYKU 3PEHHUS
SHEPTHHM MOJOKEHUS JIUTaHAa B caiiTe cBA3bIBaHUs. B mpouecce rud-
KOr'O JIOKMHIA JINTAHAY U aMUHOKHCIIOTAM CalTa CBSA3bIBAHUS IPUIA-
eTcsi KoH(OpMallMOHHAs MOABUXKHOCTh. [ MOKHI JJOKUHT 3HAYUTEIBHO
TOYHEE KECTKOT0, HO 00JIE€€ TPYI0EMOK.

OmHMM W3 KpacuBBIX NMPHUMEPOB KCHOJB30BAHUS MOJIEKYJIIPHOTO
JIOKMHTA ABJIIETCS CO3JaHUe CPEACTB MPOTUB BUPYCca UMMYyHOIe(hULinTa
yenoBeka (BIY). HakorieHHBIE TaHHbBIC OBLIN HMCITOJIB30BAHBI JIJIS BBI-
sBJICHUS HauOoyiee YSI3BUMBIX KOMIOHEHTOB BUY kak wwieHein
JUISl aTaKU CKOHCTPYHPOBAHHOTO XMMHUYECKOTO areHra. BHumaHue uc-
cleoBaTeNel coCpeIOTOUMIIOCh Ha CIeU(pUYECKON MpoTea3e BUpyca
(BUYII), v Havajamch SHEPTUYHBIC IMOMCKH MHTHOMTOPOB 3TOr0 (ep-
MeHTa. MccnenoBanust CTpyKTypsl akTuBHOrO nierpa BUYII nokasany,
YTO OH UMEET (POPMY OTKPBITOrO C OJHOrO KOHIA LIMJIUHAPA, BHYTPEH-
HsIsl IOBEPXHOCTh KOTOPOT'O BBICTJIAHA MOYTH UCKIIFOUUTEIBHO OCTaTKa-
MU TUAPOPOOHBIX aMUHOKUCIOT. BHYTpeHHUI JuaMeTp IMyCTOW MOJO0-
CTH 3TOT0 UMJIMHJIPA OKa3ajcs NPUOIN3UTENBHO PaBHBIM IUAMETPY MO-
aekynbl 0akuOosa. Beimoanennoe rpymmoi G. |. Kenyon kxommbrotep-
HOE€ MOJEJNHMPOBAaHUE TMOKa3alo, 4To Cgy MPEBOCXOAHO YKIAJbIBACTCS
B akTBHOM I1ieHTpe BUYII 1 cnocoOeH MpoyYHO CBSI3BIBATHCS C HUM
3a cueT TUAPOoGOOHBIX B3aMMOJICUCTBHM. bonbliias 4acTh MOBEPXHOCTH
AKTMBHOT'O CAWTa OKA3bIBAETCS BBIBEJICHHOM M3 KOHTAKTOB CO CpEAOU
U TIPAKTUYECKH OJIOKUPOBAHHOW. bBHC-CyKIIMHOMIaMUAOTPON3BOTHOE
0aknOoJia 0Ka3aJIoCh PacTBOPUMBIM B Boje npu pH > 7 u nipeacrasis-
J10Ch 0COOEHHO MHOT0O0EHIAIONIMM KaHIUIaTOM Ha U3YYEHHE €ro Ouo-
JOTUYECKOM aKTHUBHOCTH. KOMIBIOTEpHOE MOAEIMPOBAHUE ITOKA3AJIO,
4TO B KOMILIEKce 3Toro coenuuenus ¢ BUYII pynnepenoBslit hparmeHT
MOMEILIAETCSl B LIEHTPE aKTUBHOIO caita epMeHTa, a TUAPOPUIbHBIE
OOKOBBIE 1IETIM OPUEHTUPOBAHBI HAPYXKY, B BOAHBIN pacTBOp. CoriacHo
HKCIIEPUMEHTAJILHBIM JaHHBIM, COCIMHEHNE OOHAPYKUBAET 3HAYUTEIIb-
HYI0 aKTUBHOCTb KaK KOHKYypeHTHbIN naruourop BUUII. B nononnenue
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K 3TOMY OBLJIO HAaICHO, YTO COeAMHEHUE HHTHONpYeT Aeiicteue BIY-1
WHQUITMPOBAHHBIX MEPUPEPUIMHBIX MOHOSAEPHBIX KJIETOK KPOBH YesO-
BEKa MPHU OTCYTCTBUU ITUTOTOKCUYHOCTH TIO OTHOUIECHUIO K HEMH UIIU-
POBaHHBIM KJICTKaM.

Btopas crangusi KOHCTPYHUpPOBaHUS JIEKAPCTBEHHOTO COEIUHEHUS
— ONTHUMM3ALUS — COCTOUT B MOJU(DUKAIUUA CTPYKTYphl COEIUHE-
HUSI-JIUJIEPA C LIEJIbIO TTOBBIIICHUS €r0 aKTUBHOCTH, YMEHBIIIEHUS TOK-
CUYHOCTH W YJIYUIIICHUs CEJICKTHUBHOCTHU JercTBUs. OHUM U3 METO-
JIOB, MCIOJIb3yEMbIX MEAUIIMHCKUMHU XUMUKaMU Ha 3TOW CTaauu pas-
pabotkm, sBigercs QSAR  (Quantitative  Structure  Activity
Relationships), wim KoaWYecTBEHHOE COOTHOIIEHUE «CTPYKTypa —
AKTUBHOCTBHY).

Jlns ucclieloBaHMsT B3aMMOCBSI3M «CTPYKTypa — aKTHBHOCTHY
metogamu QSAR He TpeOyroTcs CBEASHHMS O MEXaHH3ME JEeHCTBUS
XUMHUYECKOTO BEIIECTBA, HO MPEIIOoJiaraeTcs, 4ro OH OJIMHAKOB
JUIS BCEX COEAMHEHUH, MCIOJIb3yeMbIX B JaHHOM Mmonenu. QSAR
MPUMEHSETCS 11 KOHCTPYMPOBAaHHS OWOJIOTHYECKH aKTUBHBIX CO-
eAMHEHUN B cllydyae, KOrja M3BECTHA TOJIbKO CTPYKTypa JuTaHja,
a CTpYKTypa pelenTopa He U3BECTHA.

Meton wuccnenoBaHus KOJWYECTBEHHBIX COOTHOIIECHUM MEXKITy
CTPYKTYpO# BEIIECTB U UX OMOJIOTHYECKOW akTUBHOCThIO QSAR ocHo-
BaH Ha OIMCAHWU CTPYKTYPHl XHMHYECKOTO COCIUHEHHS C ITOMOIIBIO
Ha0Opa YMCIIOBBIX XapaKTEPUCTHK (JICCKPHUIITOPOB) M MIOCTPOCHHUH CTATH-
CTHUUECKHX MOJIENICH CBSI3M MEXIY 3HAUCHUSMU JCCKPUIITOPOB M BEJIH-
YUHOW aKTUBHOCTU. JIECKpUNTOpP XMUMHYECKOW CTPYKTYphl — JIF000€
YHICII0, KOTOPOE MOYKHO PAaCCUUTATh UCXOMAS M3 CTPYKTYPHOUH (HOpMyIIbI
(MOJICKYJISIpHBIN BEC, YHCIIO ONPEACICHHBIX aTOMOB, CBSA3EH WJIM TPYIIII,
MOJICKYJISIpHBII 00bEM, YaCTHUHBIC 3aps/bl Ha aTOMax U T. JI.)

OcCHOBHBIC IECKPHNTOPHI, HanOoJjee yacto nmpumeHseMbie B QSAR:

- aunoghunvrocms (CIOCOOHOCTh PAaCTBOPATHCSA B JIMIIKIAX), He-
o0xoauMasi B MEPBYIO OYEpPe/b JJIsi OLICHKH CIIOCOOHOCTH JIeKapCTBa
MIPEO0JI0JIEBATh KJICTOUYHBIE MEMOpaHHI,

- 2JleKMpOHHble 3hpexkmpbl, BIUAIONINEC HA MOHU3AIMIO WIH TIO0-
JSPHOCTh COSAMHEHUS (JIEKTPOCTATHYECKUE IIOJII BCEH MOJICKYJIBI
U ee (PparMeHTOB, CIIEKTPaJIbHbIC JIaHHbIC, TIOTEHIIMAJI HOHU3ALIUH, 3a-
pPAABI HA aTOMaX, HOPSIKH CBSI3EH U T. I1.);
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- cmepuyeckue 0COOEHHOCMU CMPYKMYpsl, UTPAIOIINE BaXKHYIO
POJIb TIPH OIIEHKE TTPOYHOCTH CBS3BIBAHUS MCCIIEAYEMOTr0 COCTMHEHUS
B aKTHMBHOM IIEHTpe ()epMeHTa WM perienTopa (MIomaas TOBEPXHO-
CTH MOJICKYJIBI M €€ OTJEIbHBIX 3HAUYNMBIX ()parMeHTOB, pa3Mepbl MO-
JICKYJIBI ¥ €€ 00BEM H T. 11.);

- hpacmenmmuvle OecKpunmopwbl, OLICHUBAIOIINE BKJIA] Pa3TUYHBIX
JacTe MOJIEKYJIbI B OOIIEe CBOKMCTBO (MHOIZA 3TO MOJKET MPUBECTH
K (JOpMYJIMPOBKE TUIIOTE3BI 0 (apMakoOpHOHN TpyIie, Ompeaeisto-
el TPOSBIICHUE OMPEAeICHHON (hM3HUOIOTHUECKON aKTUBHOCTH JIaH-
HBIM BEII[ECTBOM),

- monoao2uyecKue O0ecKpunmopwvl, KOTOPbIE PACCUUTHIBAIOTCS
Ha OCHOBE OMHCAHUSA CTPYKTYPHOU (POPMYyJIbI COCTUHEHUS] C TOMO-
IIBI0 MOJIEKYJISIpHOTO Tpada G, mpeAcTaBisIoNero cooon AByMEpHOE
O0TOOpakeHHEe MOJIEKYJIbI (BEPIIMHBI COOTBETCTBYIOT aToMaM, a pedpa
— XMMHYECKUM CBSI35IM MOJICKYJIbI).

Yuciio mogo0HBIX JECKPUNTOPOB MOXKET MPEBBINIATh HECKOJIBKO
COTEH, MMOATOMY M3 HUX BBIOMPAIOT JJIs BKJIIOUYEHUS B MOJIETb T€, KO-
TOpble HMMEIOT Haubosee BBICOKHE KOIPDUIIMEHTH KOPPENSIUU
C TIPEJICTABISIEMbIMU CBOWCTBAMHU.

Meronuka mpoBeacHus QSAR-aHanm3a 3akiaiodacTCs B TOM,
YTO BECh MAaCCHUB COCIMHECHHUHN C M3BECTHOM XapaKTEPUCTUKOU OUOJIO-
TMYECKON aKTUBHOCTH JCIISIT Ha JIBE TPYIITIHL:

- obyuarowuii psio (oOydaroras BEIOOpKa),

- mecmupyemblii psi0 (KOHTPOJIbHAS BEIOOPKA).

Jlnst oOyuaroniero psijia COEAMHEHUM MPOBOMAST CTATUCTUYECKUI
aHaJN3, KOTOPBIN MO3BOJIAET BHIIBUTH 3aBUCHMOCTb M CTEIICHb 3aBH-
CUMOCTH OMOJIOTHYECKOM aKTMBHOCTH OT 3HAYEHUS TOTO WM HMHOTO
JECKPUIITOPA WU TPYIIIBI IECKPUIITOPOB.

3aBHCUMOCTh OHMOJOTHYECKON aKTHUBHOCTH (A) OT CTPYKTYpPBI
XUMHUUYECKHUX COCTUHEHHUHN BBIpAKaeTCs JIMHCHHBIM ypaBHECHUEM pe-
I'PECCHM:

A =ag+a X +aX, +azXs+ ... +aX,

rae A — KoauuecmeeHHbll NOKa3amenb OUON02UYeCKOU aKmus-
nocmu (Obuonocuueckuti omeem), Xi — Gusuko-xumuueckue
ulunu keanmoso-xumuueckue XapakxmepucmuKku ucciledyemo2o co-

eOuHeHUsl, aj — B6KAA0 1-20 deckpunmopa 6 OuoI0euecKyio aKmues-
HOCMb, &g — KOHCMAaHma.
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Ha tectupyemom psijie COEAMHEHHM OCYIIECTBIISIETCS ITPOBEPKA
MOJTYYeHHON MaTEeMaTU4YeCKOW 3aBUCHUMOCTH JTAaHHOW OMOJOTMYECKOU
AKTUBHOCTHU OT 3HAYEHUU BBIOPAHHBIX JECKPUNTOPOB. PaccunTaHHbIe
KO3 PUIUEHTBI KOPPEISAIUNA MEXIY SKCIEPUMEHTAIbHBIMUA U TEOpe-
TUYECKUMH 3HAYCHUSMHU aKTUBHOCTH JIJIsl OOy4aromiell 1 KOHTPOJIbHOM
BBIOOPOK TO3BOJISIOT CYIUTh O MPEACKA3aTeIbHOM CIIOCOOHOCTH TO-
JIYYEHHOU MOJICIIH.

IIpu ncnonp3zoBannn QSAR-ananmm3a mccnegoBaTeld OMPeaSs-
10T, OT KaKUX CTPYKTYPHBIX CBOWMCTB 3aBHUCUT MPOSBICHUE TPEOyEeMOit
OMOJIOTMYECKON aKTUBHOCTH. DTOT MOJIXOJ MO3BOJISIET OCYIIECTBIIATh
€Ille 10 CUHTE3a BEILECTBA NPEIBAPUTEIBHYIO OIIEHKY €r0 AaKTUBHOCTH
WJIM KOHCTPYHPOBATh HOBBIE MEPCIIEKTUBHBIE COCTMHEHUS.

K coxanenuto, Ha JaHHBIA MOMEHT BPEMEHHM CHPABOYHUKOB
o QSAR-ypaBHenusM Het. OHM BCTPEUAIOTCS B 0030PHBIX CTAThIX
B )xypHasie Chemical Reviews. Kpome sToro, m3maercs HECKOJILKO
CIEIUaNIbHBIX )KYpHaJIO0B, nocBseHHbIX QSAR.

JIns aHanu3a CBSI3M MPOCTPAHCTBEHHOW CTPYKTYPhl U OMOAKTHUB-
HocTH (3D QSAR) HCITONIB3YIOT METO HEIPEPBHIBHBIX MOJICKYJISIPHBIX
noneit (Method of Continuous Molecular Fields). CpasuuTenbHbIi
aHann3 MoJieKyJsipHbeIX mmojaeii COMFA KOMMYeCTBEHHO OIMCHIBACT
B3aUMOCBSI3b CTPYKTYPhl U aKTUBHOCTU B TPEXMEPHOM IPOCTPAHCTBE
st tpynnbl MoJiekyid. Kak u B metone QSAR, MoJekysibl JOJKHBI
B3aUMOJICHCTBOBATh C OJHHMM THUIIOM PELENTOpa MO 00IIeMy Mexa-
HU3MY U MO3UIIMOHUPYIOTCS B IPOCTPAHCTBE MPHU COBMEIICHUU (hap-
Mako@opoB. Bokpyr monekyn dopmupyercsi KyO, BHYTpU KOTOPOTO
3a/1aeTcs ceTka. Pacuer aMIuIMTYIbl MOJEH MPOU3BOJIUTCS C HUCIOJb-
30BaHUEM MPOOHBIX aTOMOB, KOTOPHIE Pa3MEIIAIOTCS B y3JlaX CETKHU.
Pe3ynbpTaroM aHanmu3a SIBJSETCS YPaBHEHHE PErpecCUM C ThICSYaAMHU
KO3 (UITMEHTOB, CBSA3BIBAIOIIEE BEJIMYMHY aKTUBHOCTH CO 3HAYEHUSI-
MU aMIUIMTYJIbI JJIA MOJIeH, pacCCYMTAaHHBIX C MCIOJIb30BAHUEM MPOO-
HBbIX aTOMOB. HacTo pe3yibpTaT MpEeCTaBlIeH B BHJE HAOOpa KOHTYp-
HBIX KapT, NOKa3bIBAIOIIUX OJIArONMPHUATHBIE U HEOJIArONMpUATHBIE CTe-
pUYECKHE 30HBI BOKPYr MOJEKyJbl. ['paduueckas HHTEpHpeTanus
MO3BOJISIET JIETKO BHUAETh OOJACTH MNPOCTPAHCTBA C HAUOOJBIIMMU
BKJIaJIAMH B OMOAKTHBHOCTH (C OOJIBIIIMM CTEPUYCCKHM M 3JICKTPOCTa-
TUYECKUM B3aUMOJICHCTBHEM C aKTUBHBIM IIEHTPOM OMOMMUIIICHN).
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OOpartnas 3amada B QSAR — Meron reHepanud XUMHUYECKUX
CTPYKTYp, UMCIOIIMX 3aJaHHBIA MHTEpPBAJ 3HAUYCHUN aKTUBHOCTH, KaK
NpaBWIo, OoJiee CIOXKHAs 3ajada, 4eM IOCTPOCHHUE MaTeMaTHYeCKOn
MOJIETIN «CTPYKTypa — aKTUBHOCTH». Yallle BCEro noyiy4eHHOEe ypaBHe-
HUE TIPUMEHSIOT JIJISl OIICHKH OMOJIOTMYeCKON aKTUBHOCTH HEM3BECTHBIX
BEIIECTB, 00JIa/Ial0IIUX CBOMM HabOpoM JeckpuntopoB. Ha 3Tom srtame
HE00X0aMMO (OPMHUPOBAHUE XMMHYECKH CTaOWJIBLHBIX MOJIEKYJ, KOTO-
pbIe MOTYT OBITH CHHTE3MPOBaHbL. Kak IpaBuiio, HOBBIE CTPYKTYPHI CO-
3[IAI0TCS ITyTeM JOOABICHUS 3aMECTUTENIEH K [ICHTPATBbHOMY OCTOBY.

K Hepgocratkam maHHOTO MeToja CJIEAYeT OTHECTH TO, YTO 00-
JacTh MpUMEHUMOCTH Mojeneit QSAR 00BIYHO OrpaHHYEHA Ompeie-
JICHHBIM CTPYKTYPHBIM KJIACCOM, MPECTABICHHBIM B 00y4aroIieil BbI-
o6opke. OCHOBHAS CIIOKHOCTh IMPH MTOCTPOCHUH MaTeMaTHYECKOH MO-
JeIu CBsA3aHa cO cOOpoM OOJBIIOrO MacCHUBa 3KCIEPUMEHTAIBHBIX
JTaHHBIX, MMOJIYYCHHBIX B OJJMHAKOBBIX YCIOBHIX (OJHU U TE ke OCIIKH,
KJICTOYHBIC JIMHUU U T. JI.).

B Hacrosmee Bpemst Bce mmupe npumensiercss B QSAR meron wc-
KYCCTBEHHBIX HEMUPOHHBIX CETEH, KOTOPhIN HE TpeOyeT 3apaHee 3aja-
BaTb (QopMy 3aBUCUMOCTH. DYHKIIMOHHUPOBAHUE MCKYCCTBEHHOM
HEWPOHHOW CETH OCHOBBIBACTCS HA WMUTAIIMH HEKOTOPHIX ACIEKTOR
00paboTku nHpOpMaIUK B MO3Te uesioBeka. [locTpouB HelpoceTeByIo
MOJICJIh Ha OCHOBE MAacCHBa MCXOJHBIX SKCIIEPUMCHTAIBHBIX JTaHHBIX,
€€ MOKHO HCITOJIb30BaTh JIJIsi IPOTHO3UPOBAHMS 1IEJICBBIX XapaKTepH-
CTHUK JIJISl APYTUX COCTUHECHUI.

Ecnm cTpykTypa penentopa HEM3BECTHA, TO TEOPETUICCKHUMA MPO-
TrHO3 OMOJIOTUYECKOW aKTUBHOCTH OCYIIECTBIISIOT IMyTEM OIpeene-
HUS CXOJICTBA C 3TAJIOHHBIMHU BelecTBamu. CBOMCTBa BelllecTBa SIB-
JA0TC PYHKIMEH ero CTpyKTyphl. Eciu ucciemyeMoe BEecTBo 00-
JafaeT CTPYKTYPHBIM CXOJICTBOM C BEIIECTBOM C M3BECTHOM OMOJI0-
TMYECKON aKTUBHOCTBIO, MOXHO MPEANOJIOKUTh, YTO U OHUOJOrHye-
CKasl aKTUBHOCTb Y 3THUX BEIICCTB cXOAHas. [ TaBHBIN BOIPOC COCTOUT
B TOM, KaKUM 00pa3oM CpaBHHMBATh MEXIY cOO0U CTPyKTyphl. CXo/I-
CTBO MOJIEKYJISIPHBIX CTPYKTYP MOKHO OIHCATh Ha SI3bIKE TEOPUHU
rpadoB, 4TO BOILIOIICHO B BHJE KOMITBIOTEPHBIX IMPOTPaMM, CIIOCO0-
HBIX CpaBHUBATh MEXTYy COOON CTPYKTYpHBbIE OopMyJIbl BeliecTB. Ta-

KO croco0 cpaBHEHUsI HA3bIBAETCS TOMOJIOTMYECKUM U IPUMEHSETCS
B nnporpamme PASS, pazpaborannoit B HUM BMX PAMH.
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[Iporpamma PASS ananu3upyer 3aBHCHUMOCTh «CTPYKTypa —
AKTUBHOCTB» JUIsI COCAWMHEHHS Ha OCHOBE BBIOOPKH, COCTOSIIEH
u3 6onee uvem 50000 cyOcranmuii JIEKapCTBEHHBIX IIpenapaToB
1 (hapMaKoJIOTUYECKH aKTUBHBIX COCIMHEHUH, U TIO3BOJISIET MOJYyYUTh
IIPOTHO3 crekTpa Omosjormdyeckoit aktuBHOCTH (Oonee 3 000 mexa-
HU3MOB JciicTBus). KpoMe »Toro, mcciemoBareiab MOXKET OTOOpATh
(dparMeHThl CTPYKTYpP, KOTOPHIE BHECYT ONpPEICICHHBIN BKJIaJl B MPO-
SIBJICHUE TOW U MHOM OMOJIOTMYECKOM aKTHUBHOCTH MoJieKyj. Ha stame
JU3aiiHa CTPYKTYPhl BO3MOXKHO HCKJIFOYEHHE TPYIII, OTBETCTBEHHBIX
32 TOKCUYHOCTh COCIMHCHUS, WM BBEJACHHUE TPYIII, YIyUIIAIOMIAX
PacTBOPUMOCTbD, a 3HAUUT U OMOJOCTYITHOCTb MOJIEKYI.

Bximan ¢gparmeHTa B MposiBICHHE KaXKIOTO BHJIA OHMOJIOTUYECKOM
AKTUBHOCTH OIICHUBAETCSI HA OCHOBE YCPEIHEHHOTO BKJAJa, PACcCUH-
TAHHOTO JJIs KaXJI0ro aroMa. BivsHue okpy>XeHHsI aTOMOB B COEIMHE-
HUU MOKET OBITh YYTEHO C MOMOIIBIO JJECKPUITOPOB MHOTOYPOBHEBBIX
aroMHbIx okpectHocTel (MNA-neckpuntopo). Bkiaabl atoMoB pac-
CUMTBHIBAIOTCS HAa OCHOBE 4YaCTOThI BCTPEYAEMOCTH COBOKYITHOCTH
MNA-1ecKpUnTOPOB Cpell aKTUBHBIX M HEAKTHUBHBIX CTPYKTYp O0Y-
JaroIIe BEIOOPKH. 3aTeM OIIEHKH BKJIaJa KaKJI0ro (pparMeHTa HOpMU-
PYIOTCSI C YYETOM YacTOThI BCTpeYaeMoOCTH (hparMeHTa B CTPYKTypax
MOJIEKYJ1, HE 00JIaJarouX U 00IaIal0IIMX TAHHBIM BUJIOM aKTUBHOCTH.

KommnblorepHnas mporpamma PASS mno3BossieT HMpOrHo3upoBaTh
OMOJIOTUYECKYI0 aKTMBHOCThH MENTHUI0B M MENTHAOMHUMETHUKOB. [Ipo-
rHo3 PASS MOXHO KCMOJB30BaTh 11 MYJbTUKPUTEPUATBHON ONTH-
MU3AIUd  KOHCTPYUPYEMBIX COCJAMHEHUMN. BBICOKAs BEPOSITHOCTH
HaJIU4usl TPeOYEeMBbIX BHUJIOB aKTUBHOCTH M HU3Kasi BEPOATHOCTH MPO-
SIBJICHUS HEXKeJIaTeNIbHBIX (T000YHBIX) 3 (HEKTOB.

OrnrcaHHBIC MMOIXOJBI TO3BOJISIOT OCYIIECTBUTH MOJICKYJISIPHBIN
JTU3aliH TIEPCTIICKTUBHBIX CTPYKTYp (coeaumHeHuil muaepos). OmHako
chopmupoBanHas HeOombIas (OKyCHpOBaHHAs OWOIHMOTEKa Iep-
CIEKTHBHBIX COCIMHECHHH C KeJlaeMbIM NMpOUIeM aKTUBHOCTH Tpe-
OyeT SKCIEepUMEHTAJIbHOTO TOATBEpKIeHHS. Kpome 3Toro, BhIsSBIIE-
HUE MPUHLUUNHAIBHO HOBBIX BUJIOB OMOJIOTHYECKOW aKTUBHOCTH BO3-
MOKHO TOJIBKO B pe3yJIbTaTe SKCIIEPUMEHTAILHOT'O CKPUHUHTA.,
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KOHmpO./leble 60Nnpoceul U 3adaHusa

1. Yto moHUMAIOT o1 OMOJIOTHYECKHA aKTUBHBIMU BEILIECTBAMMU?

2. YTo mpuHUMAIOT 3a KPUTEpUM OHMOJIOTHYECKON aKTUBHOCTH
BEIIECTB?

3. CKOHCTpyHpOBaTh KaK MOKHO OOJIbIIIE MPUMEPOB XMMUIECKHUX
COCMHEHMH, YIOBJIETBOPSIONINX TPEOOBAHUSM:

reTepouukiIndeckoe coenunenue, M <250, pasmepsl < 1 HwM,
pK.< 4, 4nciio JOHOPOB U aKIENTOPOB BOJAOPOIHBIX CBSI3€H COOTBET-
cTBeHHO > 1 u <4,

4. OcymecTBUTe ¢ Ucnoias3oBaHueM PASS mpenckasanue criek-
Tpa OMOJIOTUYECKON aKTUBHOCTU 3-, 4-, 5-, 6- U 7-WIEHHBIX reTepo-
IIUKJIOB (HACBHIIICHHBIX, HEHACHIIIICHHBIX U apoMaTHueckux) ¢ 1, 2, 3
u T. 1. rerepoaromamu (O, S, N, B, P).

5. Jly1st MoJIeKyJIbI aciupyHa (aleTHICATUIIMIOBOM KUCIOTHI) pac-
CUMTAUTE MAaKCUMAJIbHO BO3MOKHOE YHUCIIO JECKPUIITOPOB.
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2. CuHTe3 JIeKapCTBEHHbIX
M OMO0JIOTUYECKH aKTHBHbDIX BEIlEeCTB

B Hacrosiee Bpemsl MpakTUYECKH HE CYIIECTBYET HEpa3pelu-
MBIX 3aJla4d 10 CHUHTE3y T€X HWJIM WHBIX OPTraHWYECKHX COCIUHCHHH,
[Tpu >TOM OJHOM W3 TJIABHBIX 3a/1a4 XUMUKA-CUHTETHKA SBIISCTCS BbI-
0Op peaNbHOM peakinu, HanboJiee MOAXOMSIICH 11 CO3/IaHusl HYX-
HOH cBs13u (MM CBsA3CH) B TpeOyeMOM MecTe COOMpaeMOl MOJICKYJIBI.

JIJisT IPOMBINIIIICHHOTO TPOW3BOJICTBA MPOIYKTOB TOHKOTO Opra-
HUYECKOTIO0 CHHTE3a OYE€Hb Ba)XHO HAWTH HaumbOoJsiee ymoOHbIN, 0e3-
OMACHBIM W JIEMIEBBIA CHOCOO TOJYyYCHHUS IICJICBOTO COSTUHCHMUS.
[1pu BEIOOpE MPOMBIIIIEHHOTO CI0c00a CHHTE3a HEOOXO0IUMO YUUTHI-
BaTh JIOCTYITHOCTh PEareHTOB, UX CTOMMOCTh, COCTaB 00Opa3yrOIIUXCs
MPOJIYKTOB, BO3MOKHOCTh YTHJIU3AIIUN OTXO/IOB.

2.1. Cunme3 s1ieKkapcmeeHHbIX 8ewjecmsa
aaugpamuyeckoz2o psada

Omunxnopud, xaiopogopm (TpUXJIOPMETaH) U  pmopoman
(1,1,1-tpudrop-2x10p-0OpOMAITaH) HCIOIB3YIOTCS JJIS HHTAISIIHOHHO-
ro Hapko3a (0Omue aHeCTETHKH). METHIIXJIOPHT U THIXJIOPU TPH-
MEHSIOT B MEAMIIMHCKOM TpPaKTHKE /IS MECTHOW aHEeCTe3WH. OTH
npenapaThl IPM HAHECEHUU Ha KOXKY OBICTPO MCHAPSIOTCS U CHUIIBHO
OXJIQXKJAIOT TPAaBMHUPOBAHHYIO TOBEPXHOCTh, J€jas €€ HEYyBCTBH-
TeNbHOM K Ooym (ymwmOBI, pPacTSDKCHHS, BBIBUXH M IIEPCIOMBI).
JI71st osTy4eHuUst TUX COCTMHEHUN TPUMEHSIOT CIICAYIONINE PEeaKIUU.

C;Hg + Ch —A » (,H;Cl + NOTHXIOPHIEL
CHy, + ChL -A » CHCL

NaClo
FtOH + NaCl0 ——» MeCHO ——» CCLCHO —» CHCL + HCOONa

CF5CH,Cl + Br, — 2 » CF;CHBICI
3maH0ﬂ HII/IPOKO HpI/IMeHHIOT JJIAA HpI/IFOTOBJIeHI/Iﬂ BKCTpaKTOB

U JIEKQpCTBEHHBIX (POPM, a TaK)KE KaK aHTUCENTHK M pa3Apa’karoliee
CPEACTBO MpU O0TUPAHUIX U KoMIpeccax. Ero momayyaror no cxemam:

CH=CH, + H,S0, —» E0s0:H ~ 121 _ FoH + Hs0,
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+HOH + HOH OpoKeHHe
—_—

(CeHypOsin ——— CppHpOpp ————»  CgHp0 EtOH + CO,

KpaxmMal MalbTO34a T'THOKO34a

HHusmunosviii 3¢pup wmcmonb3yercs mis oOmel aHecte3uu. Ero

TOJTY4YaroT U3 dTaHOJIA:
0,80,
C,HsOH + CoHsOH ——>»  C;Hs—O0—C,H;

BreicTpoaeiicTByonme crna3MoauTuku Humpoznuyepur (R’=H)
u spunum (R’=CH,0ONO,) mony4arot sTepupuKamei mojauoioB cMe-
ChIO A30THOM M CEPHOM KUCIIOT MIPH OXJIAKICHUU:

(l)H (l)H (|)H c|nNo2 (|)No2 ONO
HNO
H,C—C—CH, ———=» HC C—CH,
| | 1
R R

Memanane UCTIONB3yETCsI HAPYKHO KAK aHTUCENITUK B BHUJIE Clla-
OBIX BOJHBIX PACTBOPOB ISl AC3UH(PEKINN PYK, KOXKU U UHCTPYMEH-
TOB. [losy4aroT OKHCIIEeHMEM METaHOIa WU METAaHa!

vieop FEMo. 0

CH,0
bpomypan otHOCUTCA K ypeuay o-MOHOOPOMH30BAIEPhIHOBOU
KUCHOTHL. Mlcnoib3yeTcsl Kak yCIOKanBaKOIIee CHOTBOPHOE CPEJICTBO.

Hpouecc IIOJIYYCHHS IPEACTABIICH HAa CXEMC.
KMnO POCI Br,
(CH3),CHCH,CH,OH et (CH3),CHCH,COOH SN (CH;3),CHCH,COC] ———>

B -" -
—2 5 (CH,),CHCHBrCOCIN2CR. (CH,),CHCHBrCONHCONH,

I nuyun
CICH,COOH + 2NH; ——>» H,NCH,COOH + NH,CI
Memuonun (2-aMuHO-4-METHIITHOOYTAHOBAsI KUCI0TA) UCIIOJIb3Y-

€TCA B MEJUIIMHE ISl JI€YEHUs] U MPOPUIAKTUKU TOKCUYECKUX MOopa-
YKEHUI TleueHu U npu auadete. Ero noiyyaroT o cxeme:

27



2.2. CuHmes3 /sieKapcmeeHHbIX 8euwjecmsa
AAUYUKAUYeCK020 psadd

Luxnonponan TpUMEHSETCS M1 HWHTaJSIUOHHOIO HapKo3a

(B cMmecu ¢ kucitopoioM). Ero monyyaror mo cxeme:
CH,
Zn / \

CICH,CH=CH, + HBr —> CICH,CH,CH;Br ——> CH,—CH,
Menmon (2-ruapoxcu-1-uzonponui-4-MeTHIreKcaH) MPUMCHSIOT
KaK Hapy>XHO€ OO0JIECYTOJISIONIee CPEACTBO, KaK aHTUCENTUK MPU BOC-
MaJUTEIbHBIX 3a00J€BaHHUSAX BEPXHUX JBIXaTEIbHBIX IMyTEeH W Kak
CIa3MOJIUTUK TPH CTeHOKapauu (Baaumon — cMmech 25 % MmeHTtona
c 75 % wmenTwiIOBOTO 3(Hpa H30BAICPHAHOBOW KHCIOTHI). B Tipo-
MBIIIJICHHOCTH €T0 TOJy4aroT B BUJE paliemMaTa 1o cXeMe:

2.3. CuHmes3 /sieKapcmeeHHbIX 8eujecmsa
apomamu4ecKkoz2o psda

AHTUTUCTAaMUHHBIM TIpenapar AUMEAPOT MPUMEHSIOT MPH JieUe-
HHUUW KPalMBHUIIbI, CCHHOW JIMXOPAJKH, HACMOPKa W JIPYTUX aJlJI€pPru-
yeckux 3a00jeBaHuii. Ero cuHTE3 OCYIIECTBIIAIOT 110 CXEME:
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Acnupun obnagaeTr MPOTUBOBOCHAIUTEIBHBIMH, >KapOHOHMKAIO-
IIIUMH 1 O0JICYTONSIOMIMMU CBOMcTBaMU. CXemMa CUHTE3a aCIIupHHa:

Anecme3sun, nogoxaun u ouxaurn — dPHEKTUBHBIC MECTHBIC aHe-
CTETUKH — CHUHTE3UPYIOT 10 CXeMe:

Cyavghanunamuost  (IIPOU3BOJIHBIC NaApa-aMUHOOCH30JICYIb(a-
HUJIAMHUIOB) 00Jadal0T aHTHOAKTCPHAIbHBIM, aHTHAHMA0CTHUYCCKUM,
TUYPETHYCCKUM W aHTHUCENITUYSCKUM JIecTBHEeM. KX cHHTE3 ocy-
IIIECTBJISAIOT 10 CXEME:
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Oxconun HAXOOUT NMPUMEHEHUE ISl JIEYEHUs BUPYCHBIX 3a00Jie-
BaHUU TJIa3 U KOXHM, a TAKKE Kak MPOoPUIaKTUYECKOE CPEJCTBO OOpPh-
Obl ¢ rpunnom. Ero noxyuvaror:

2.4. CuHmes3 /sieKapcmeeHHbIX 8euwjecmsa
2emepoyuKau4ecKkozo psda

Ha ocHOBe asupuauHa IOJydeH psan amuaoB (muogocghamuo,
ounun, umughoc), HaleJIUINX KIMHHYECKOe MPUMEHEHNE MIPH JICUCHUN
pasmuuHbIX popM paka. X CHHTE3UpYIOT U3 a3upuIvHa.
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Aumubuomuxku  yeghanrocnopuHogol  epynnvl  CUHTE3UPYIOTCA
Ha ocHoBe 1edanocnopuHa C, noimy4aemMoro (hepMEeHTATUBHBIM ITyTEM.

Bumamun C (ackopOWHOBas KHCJIOTa) — TPOTHUBOIIMHTOTHEIN
npenapat, dpGEeKTUBHO MOAJIEPKUBAECT COMPOTUBIAEMOCTh OPraHu3-
Ma UHQEKIUAM U MPOCTyJaM, MOBBIIIAET IaCTUYHOCTh CTEHOK COCY-
JIOB, CHUMAET OTJIOKEHUE HA HUX XOJIECTEPUHA U OCTAHABJIMBAET Pa3-
BUTHE aTepockiiepo3a. Cxema Mpou3BOIACTBAa aCKOPOUHOBOW KUCIIOTHI:
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AHTUTHIICPTCH3UBHBIC CPEJICTBA JMTUAPONMPUINHBI (HUKapIU-
NYH, HU(peaunuH, GeaoaunuH u z[p.) MOJTYYaroT 10 cneﬂyfomeﬁ CXeMe:

ROOC. Ar-CHO  cooRrl
l %[ ROOC COORl RCOO COORl
Ak” S0 o7 Ak
0O Hp N

NH3 H3

[IpoTuBOMaNsIpUNHbBINA HpenapaT NIA3MOXUH ~ CUHTE3UPYIOT
IO CXEME!

CH, GHs GHa
o)
o Ac,0 NaOH © N
HNO Z
NH, 3 NH, CH,=CHCHO N
NO, NO,
G
H2 S N
L
CICH(CH,)(CH,),NEt, 7
NH
C—(CH,),NEY,
CH

3
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Azunorumuaunt, win AZT, — JIeKapCTBEHHOE BEIIECTBO MPOTHUB
CIIN/la — nosy4aror:

Jle3uH(peKTaHT-aHTUCENITUK MOYETOJIOBBIX MyTEH IreKCaMeTUIICH-
TeTpaMuH (ypOTPOIIHMH) MOJYYar0T KOHJICHCAIIMEeH BOJAHBIX PACTBOPOB
METaHAJII U AMMHUAKA Y€PE3 MPOMEKYTOUYHBIA T'€KCATUAPOTPUAZHUH:

0
“HXO HN_NH AN

KoumposawsHble 6onpocsl u 3adaHus

CHyO+ NHz ———>

1. Kakue cnocoObl CMHTE3a rajJoreHIPOU3BOHBIX OMOJIOTHYECKH
aKTUBHBIX BEIIECTB PACIIPOCTPAHEHBI B IPOMBIIIICHHOCTH?

2. YK@XUTE pEaKIHIo, KOTopasl JISKUT B OCHOBE IOJYyYECHUS
Ccynb(aHUIaMUIHBIX MMPENapaToB.

3. YKaxXuTe peareHThl M YyCJIOBUS MPOTEKAHUS PEaKIUil CHUHTE3a
ankanousa MmopduHa u3 HaTaMHa.

4, Hanuiyure MeXaHU3M peakluil JjIs MpeBpalleHus

s >
C¢H;COCH,Br + | 56°C, NaHCO; |
S
CHy” "N~ "CH, 48" H,0 2 H,
v ' CHy
Z.b-nyTmans 2- EHUI = S-METHIITHP POX O HH

5. OIMH U3 U3BECTHBIX CHA3MOJIMTUKOB — ManaBepPUH — MOYKHO
MOJIYYUTh, UCIIOJIb3YsI HUKETPUBEACHHBIA MHOTOCTAIUMHBIN CUHTE3!
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Y cTaHOBUTE CTPYKTYPBI COCIMHEHU, 3a1u(pOBaHHbBIX ITUppaMu
6. TenOuByauH — mpemnapar, KOTOPBIM UCIONIB3YyeTCs IS Jieue-
Hus renatura B. Ilpemmoxure cxemy CUHTE3a JAHHOM MOJIEKYJIBI
13 KOMMEPUYECKHU JOCTYIHBIX PEAKTUBOB, YUUTHIBAsA, YTO OHA COJIEP-
KUT 3 XUPATLHBIX [IEHTPA U SBJISETCS €AMHCTBEHHBIM YHAHTHOMEPOM

(2S, 4R u 5S).
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BOl'lpOCbl K 9K3dMEHY

1. PaumonanbHblii apar-au3aitH. Coenunenue-nuaep. CtpaTeruu
co3manus HOBbIX cuHTeTH4eckux JIB. CkpunuHr BemiecTtB. Kiactep-
Hbld aHanu3 bAB. MoaenupoBanue MexaHnu3ma B3aUMOJICUCTBUS Be-
IecTBa ¢ ouopernenTopomM. MosieKyIsipHOe KOHCTPYHPOBaHUE.

2. XumMudeckoe MoauduimpoBaHue cTpykTyphl. [lonstue dap-
makodopa. Beenenune ¢apmaxodopHoi rpymnmbl. CTpaTerus mpoie-
kapcTB. KoHueniusa aHTUMETa00auTOB. MeTo0JI0rus KOMOUHATOP-
noit xumun. Kombunaropusie onbanorexu, building block, scaffold.

3. KommuiekcHOe  MUIaHMpOBAaHWE W3BICKAHUS JICKAPCTBEHHBIX
cpenctB. CBsi3b «CTPYKTypa — OMOaKTUBHOCThH». KoHCTpyHnpoBaHue
JeKapCTBEHHOTO MpenapaTta. Cxema pa3pabOTKU HOBOTO JIEKapCTBEH-
Horo BemiecTBa. Kiaccudukamus nexkapcTBeHHBIX BemiecTB. OCHOB-
HbIe 00JIE3HU YeJIOBEKa M BEIYIUE TPYIIbI JEKAPCTBEHHBIX BEIIECTB
Ha COBPEMEHHOM (papMarieBTU4eCKOM PhIHKE.

4. CuHTe3 JICKapCTBEHHBIX BEIIECTB aindarrudeckoro psajaa. Cun-
Te3 OO0IINX aHECTETUKOB. CUHTE3 aHTUPAKOBBIX ITPEIapaToB.

5. AJIKaHOJIbI, aMUHOATKAHOJIBI U UX 3¢upsl. [lomydyenue sTaHo-
na. Cunre3 nuatuinoBoro 3dupa. Cunre3 menporana. CioxHbie 3du-
PBI a30TUCTOU U a30THOM KUCIIOT. [Ipon3BoaHbIE X0IMHA.

6. Anpaeruapl U KUCIOTHL. [lonydeHue xmopans. YpOTpOIuH.
[Namma-ruapokcudytupat Hatpusi. Butamunsl F u Bis.

/. IIpousBogHbIe O.-aMUHOKHUCIOT. MeTnonud. Butamun U. I'ny-
TaMuHOBasi kuciota. D-cepun. IlpousBoansie -amuHOKHCIOT. BuTa-
MuH Bz (manToreHoBas kucioTa). IIpou3BOJIHBIC Y-aMHHOMACIISTHOM
KkucnoTel. Heiporponnseie cpencrea. Burtamun Br.

8. Onmuromepsl O-aMUHOKHUCIOT. ['pamuruaun S. DHIOTCHHBIC
nentuabl. Ilentuanesie TopMoHbl. MHCynuH. AHruoTeH3uHsl |l u |.
depMeHT peHUH. BTOprUYHbIE MECCEHIKEPHL.

9. JlekapcTBeHHBIE BEIIECTBA AIMITMKJIMYECKOrO psiga. MeHTOoI.
Butamun A. IIpoTrBO3a4aTO4YHbBIE U MPOTUBOBOCIIAIIUTEIBHBIE BEIIIE-
CTBa Ha OCHOBe LMKJIoneHTadpeHantpena. Cunre3 BuramuHa D. Kawm-
dopa. [IpousBoaHbIc ajaMaHTaHa B KAYE€CTBE aHTUBUPYCHBIX CPECTB.
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10. AMuHOATKWIOCH30/IbI B KauyeCTBE ICUXOCTUMYJISITOPOB, aH-
TUOMOTUKOB M TOPMOHOB. AHTHUTMCTAMHUHHBIC TpEMapaThl TPYIIIbI
TUapuiiMeTaHa. AHTUCENITUKU U aApeHO0JIOKATOPhI PEHOIBLHOTO psija.
AmuHO(]EHOIBI B Ka4eCTBE 00€300JIMBAIOIINX U MTPOTUBOTYOEPKYJIe3-
HBIX CPEJICTB.

11. ITpon3BOJHBIE OPTO-TUAPOKCUOCHIOMHON KHUCIOTHL. ACIUPHH.
CpencrTBa Ha OCHOBE IMapa-aMUHOOEH30MHOM KUCIOTHI. [Ipou3BoaHbIe
napa-aMuHOOEH30JICYIb(OKUCIOTHL. OKCOMPOU3BOIHBIEC HAadTaTHHA.

12. JlekapcTBEHHBIE BEIIECTBA TPYIILI a3UPUANHA U OKCHpaHa.
AHTUOMOTHUKH, COAEpKAIUE UYETHIPEXWICHHOE a3€TUIMHOBOE SJIPO.
[Menummnunel. [edanocnopuHsi.

13. JIekapcTBEHHBIC BEIIECTBA Ha OCHOBE MSATUUYJICHHBIX T'€TEPO-
nukiaoB. Butamun C. AHtuOaktepuanbHble HUTpoPypanbl. CUHTE3
OMOJIOTMYECKH aKTUBHBIX MPOU3BOJHBIX mupposa. [IpousBogHbie MH-
n0J1a. MakpOUMKIMYECKUE COETUHEHUS C TETPAIIUPPOIBHON OCHOBON.

14. CunTe3 JIeKapCTBEHHBIX BEIECTB, COACPKAIIMX IIECTUYJICH-
Hble rereporukibl. Butamun E. Butamunbl rpynmnel B u npotusory-
Oepkyie3Hbie  cpenctBa. [Ipous3BOJHBIE  TETParuapPONUPHUIUHOB.
AHaJIBIe€TUKU U TPAHKBUJIU3ATOPHl MUIIEPUIUHOBOTO psina. I[lpous-
BOJHBIE XMHOJIMHA W HM30XUHOJUHBI. [Ipon3BoaHBIE MUPUMHUIUHOB.
[IpousBoaHbIE TUIIEpA3MHA U TUPUIAZUHA.

15. AHTuaenpeccanTsl TUOEH3a3E€MUHOBOIO psaa. TpaHKBUIM3a-
Tophl rpynnsl 1,4-6en3oanazenuna. [IponsBogHbIe a3a0UITMKIOOKTA-
HOB. JIekapcTBEHHbIEC Tpenaparbl HA OCHOBE XMHYKIWJWHA. [Ipous-
BOJIHBIE a3a0UIIUKIIOHOHAHOB.
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