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KATAJINS

KaTtanusatop He BIIUAET Ha
KOHCTaHTY paBHOBeCUS peakuun,

nockosnbKy yckopsaeT kak NMPAMYHO,
Tak 1 OBPATHYIO peakuutio.
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B OPTAHHYECKOI
XHMIH

4-e n3g. - M.: "Xummng", 1991 - 448 c.



O.MIIOJITOPAK'ECUVXPAH

DOUIHUKO:
XUMHUHYECKHUE
OCHOBBHBI
OEPMEHTATHBHOTI'O
KATAJIN3A

OJIECH MOJITOPAK,
ENEHA YYXPAW

DU 3NKO-XUMUYECKMe
OCHOBbI
(hepMeHTaTUBHOIO
KaTanu3a




CneyugpudyHocmb U aghgpekmueHoOoCmMb
gpepmMeHmMamueHO20 Kamasiu3a

* AKTUBHbIN LIEHTP pepMeHTA:
1) KaTannMTU4YeCcKUn u
COPOLMOHHbIN NMOALEHTPbI

S

O



JppeKkmusHOCMb
gepMeHmamueHo20 kKamanu3za

e PU3NKO-XMUNYECcKMe
NPUYUHBbI YCKOPEHUS

doepMeHTaTUBHbIX
peakuun.
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IvarpaMMa H3MeHeHHH cTaH-

napTHO! CcBO6OXHON SHEPrHH IO KO- -

opAnHaTe peakIuu:

1-# nyte — nns ppouecca (2.1); 2-A HYTB _—

Ana (2.2); HanpapJeHHe TTPEJIOK onpejpesisier

SHaK BEJIMYHHBI CBOGOAHON SHEPrHu (BBEpPX —
TIONOXKHTENBHE, BHH3 — OTPHUIATEJIbHEIH)



MEXAHU3MbI KATAJTIU3A

[lo TMNY KaTanu3aTopa

1.ToMOreHHbIN KaTanus
2.l eTeporeHHbIN Katanus

Mo xumn4yeckoun n cbmanvyeckoun
npupoae AencTBus

1. AKTUBaUma 3a CHET B3aMMOAENCTBUA C
KaTaJin3daTtopoM

2. KUCNTOTHO-OCHOBHOW (3MeKTPOMUIIbHO-
HYKNeoqouUnbHbIN)

3.ConmxeHne n opneHTauusd
4.9 dPeKT cpeabl



JppeKkmusHOCMb

gpepMeHmMamueHO20 KamaJsiu3a

. ®AKTOPbI (QDPPEKTHI) YCKOPEHUSA
XUMUYECKUX (PEPMEHTATUBHbIX)
PEAKLIN

| - CBJIMXKEHUE (KOHUEHTPUPOBAHMWE)
Il - OPUEHTALUNA
1l - 9ODEKTbI CPEODbI
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Teopuu hepmeHmMamueHo20
KamaJsiu3a

 KoHuenuusa «Krno4-3amMmokKk»
(3. PuLiep)

 Teopwus HanpsXKeHUS
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OpueHTauus n conmkeHue

JlocTuraeTca 3a CYeT CBA3bIBAHUSA
cybcTpaTtoB B aKTUBHOM LIEHTPE

[1lpouiecc TepmMognHaMmMYeCKM BbIFOOAHbIN 3a
CYET NCNOJIb30BAHUA dHEPTUN
B3anmoaencTeug cybcrparta C
aMWHOKUCIOTHbIMW OCTaTKaMn pepMeHTa



A dheKT cpeabl

Npu cBA3bIBaHMK cyOCcTpaTa B aKTUBHOM
LLeHTpe BO3MOXHO CO34aHune ero oKpyxeHus
Cc onpeaeneHHbIMU CBONCTBaMM

1. CHUXeHue AN3NEeKTPU4eCKOU NPoOHULaeMoOCTU yCunmBaeTt
aneKTpocTaTnyeckue B3ammogencTBus
(YCKOpeHue peakuun nepeHoca rmapua-moHa ot cyocrtpara K
oKkncrieHHbIM dpopmam kodpepmeHoB (NAD(P)*) n kodakTopos
(FAD, FMN)).

2. BBeaeHue nonsipHoun (3apsaXeHHOW) rpynnbl PAAOM C

KMCNOTOU U OCHOBaHMEM namMeHsieT BerininHy pK
(No3BONAET UMETL B aKTUBHOM LEHTPE ABE OAMHAKOBbIE rpynnbl B
pasHOM COCTOSIHUN MOHU3ALMN — KapOOKCUNbI B aKTUBHOM LEHTPE
nuaoumma v gpyrnx kapbormgpas)



KUCJIOTHO-OCHOBHOMU KATAJIU3

CNELIM®UYECKUA KUCNOTHBIA  (H,0)

OBLMN KUCINOTHbIN (moHopbl npoToHa,
KMCnoTtbl bpeHcTeaa)

ANEKTPO®UINBbHbIU (akuenTopbl 3NeKTPOHHOM
napbl, KUCNoOTbI Jlbounca)

CNELUDUYECKUA OCHOBHOW (OH))

OBLLMNA OCHOBHOM (akuenTopbl NPpOTOHA,
ocHoBaHuA bpeHcTena)

HYKNEO®UINbHbLIA (foHOpPbLI 3NeKTPOHHOWM
napbl, ocHoBaHuA Jlbouca)



CNEUMDPUYECKUU KATAIINS

Cneyndunyeckmn Kkatanuns — Katanma
noHamm H* n OH-

UacTo HabnogaeTcs B KIiacCU4ecKom
KaTanuse n He pearnma3yeTcsd B
depMeHTaTUBHOM



OowWmn KNCNOTHO-OCHOBHOM
KaTanus

KaTtanmn3 kmcnoramm  oCHOBaHUAMMU

B KadecTBe aKTUBHbIX rpynmn MoryT
BbICTYNaTb rpynnbsl OOKOBLIX paguKanos,
a TaKxke Kucriopo kapoboHuna v asoT
amMmuga OCHOBHOM Uenu.



O6uwuu KucsiomHoO-oCHO8HOU Kamasiu3s 8
MexaHu3mMe delucmeusi pepmMeHmMos

* [poToTponHbie rpynnbl depmMeHTOB

AMHHOKUCAOTHEIA OLTEATOK
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Obwuu KUcIomHo-oCHO8HoOU
Kamarsu3s 8 mexaHu3me oeltcmaeus

pepMeHmMos8
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Obuwut KUcrIomHo-oCHO8HOU
Kamarsnu3 8 MexaHu3ame oelicmeusi

gpepMeHmMos
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NMPUYUHA BbICOKOU SDDPEKTUBHOCTH
®PEPMEHTATUBHOIO KATAJTU3A

B cnyyae dpoepmMmeHTaTuBHOIO
KaTtarnusa BO3MOXHa
OOHOBPEMEHHAA

peanusauymus

CPA3Y HECKOJIbKUX Tnnos u
MexaHMn3MOB KaTtanmaa
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MonekynsapHbie MexaHU3Mbl
delicmeausi pepMeHmMos:
2uodposia3sbi.
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AKTUBHbIE LUEeHTpbI

CePUHOBBbIX
nporeas

 XMMOTPUNCUH
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YBenuyeHuve
HYKNeoMUIbHOCTH
SH-rpynnbl
LuCcTenHa (Boabl)
N peakLuMOHHOU
CNoCcoBbHOCTY
KapOOHNNBbHOW
rpynnbl
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AaKTHBHOro IIeéHTpa
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JInzoium

Ilenb nepenoca 3apsna
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Kapbokcunentunasa

JK30-nentTnaasa — oTwennsaeT aMMHOKUCIIOTHbIE OCTaTKN C
C-KOHL A aMUHOKUCIOTHOW NocreaoBaTeribHOCTU



PunboHykneasa
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MexaHn3sm oencrTBus
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Monekyna XuMoTPpUNMcuHa no JaHHbIM
PEHTIEHOCTPYKTYPHOro aHannaa




[ngponasa adoupoB D-aMUHOKUCTIOT
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OOwan cxema cuHTe3a beTa-NnakTaMHbIX aHTUOMOTUKOB
Nno peakuun HyKneomnnbLHOro 3amMmeLleHuns



[ngponasa adoupoB D-aMUHOKUCTIOT

OpI/IeHTaLI,I/II/I OCTaTKOB KaTarinTu4eckomn Tpnagbl N Kap60KCI/IJ'IaTHbIX rpynm,
y4acCTBYyHOLLNX BO B3aMMOOENCTBUN C G-aMMHOprHHOVI CY6CTpaTa



NMPUYUHA BbICOKOU SDDPEKTUBHOCTH
®PEPMEHTATUBHOIO KATAJTU3A

B cnyyae dpoepmMmeHTaTuBHOIO
KaTtarnusa BO3MOXHa
OOHOBPEMEHHAA

peanusauymus

CPA3Y HECKOJIbKUX Tnnos u
MexaHMn3MOB KaTtanmaa



OpgHoBpeMeHHast peanu3aLumsa pa3HbIX TUMOB U
MeXaHU3MOB KaTarnim3a B akTUBHOM LieHTpe (hepMeHTa.

AJTIKOIroJibAErMaPOIEHA3A (AAIN)
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CYBCTPATHAA
CNEUMNPUNYHOCTDb
®EPMEHTOB



Cyb6cTpaTtHasa cneundpunvyHoOCTb hepMeHTOB.
NMNenvuunnuHauuna3sa E.coli
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AEH cTpykTypa
aKTUBHOIO LieHTpa C
cybcTpaTom U

Tyr223 ‘
Ser175
NPOaYyKTOM
His341
MeTunosbin acoup 4-okcu-
D-denunrnuumna Asp209 g Asp308

Asp311
Glu310
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Cyb6cTpaTHaa cneundPun4HOCTb (pepMEeHTOB.
dopmuartaerngporeHasa (PAIN)

HCOO- + NAD(P)* — CO,1 + NAD(P)H

 OepMeHT ncnonb3yeT B Ka4yecTBe
cybcTpaTa TofIbKo dbopMmMaT-noH.
QLI bakTepun MOryT OKUCNATb
nonytnogopmmatr HCOS-, HO He
Tnogopmmat HCSS-
QLI aykapuoT KaTanmanpyroT peakuuto
TONLKO C oopMMaTOM



Cyb6cTtpaTHaa cneunPunvHOCTbL PEepPMEeHTOB.
NAD* n NADP*

HukotuHammnaageHnHamHykneotup (docdar)
NAD(P)+ - okucneHHas ¢popma
NAD(P)H — BoccTtaHoBneHHas popma

NAD(P)*

> OO {

2’-cpboccpaTHan
rpynna

NAD(P)H



KodepmMmeHTHaga cneunduyHoOCTb

doopmunataernaporeHas n3s baktepumn u

OPOXKEN
wtFDH mutFDH
NADP* NAD* NADP- AD* Change of
Source e - / heat . ead - / st - specificity, fold
Krlr\lIADP Krlr\lIAD Krlr\lIADP Krlr\IIAD
S.cerevisiae* <3.3*10-1 2.3 7*10°
C.methylica** 4*10-6 0.0024 600
*

Pseudomonas 4.2104 35 800
sp.101

*Serov, A.E., Popova, A.S., Fedorchuk, V.V., and Tishkov, V.I. 2002, Biochem. J., 367, 841-847
**Gul-Karaguler, N., Sessions, R.B., Clarke, A.R., and Holbrook, J. 2001, Biotechnol. Lett.,23, 283.




CTEPEOCENEKTUBHOCTDb
®PEPMEHTOB



CtepeocenekTUBHOCTb pepMEeHTOB.

(BACK J{»))

The prize is being awarded to This year's Nobel Prize in Chemistry is about
“ Vv N molecules that exist in two forms that are mirror
' ' | : images of each other. Often it is important to
produce only one of these forms because the
molecules, despite being so similar, have quite
different functions, in our cells, for example.

William S. Ryoji
Knowles Novyori

The Royal Swedish Academy of Sciences has decided to award the Nobel Prize in Chemistry for
2001 for the development of catalytic asymmetric synthesis, with one half jointly to William S.
Knowles and Ryoji Noyori "for their work on chirally catalysed hydrogenation reactions" and the
other half to K. Barry Sharpless "for his work on chirally catalysed oxidation reactions".

Right or Hefi?




R-THALIDOMIDE

 The R-enantiomer has
hypnotic effects, with
sedative and sleep-
Inducing effects
experienced by many
women.
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S-THALIDOMIDE

* The teratogenic effects
of the S-enantiomer
often lead to
malformation of the
fetus.
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Stereoselective Pharmacokinetics and Pharmacodynamics of
Anti-Asthma Agents

Mayjid Vakily, Reza Mehvar, and Dion Brocks
Ann Pharmacothar 2002;36:603-701.

OBJECTIVE: To review the previously published studies on pharmacokinetics and pharmacodynamics of chiral drugs used in the
treatment of asthma.

DATA SOURCES: Primary and review articles were identified with a MEDLINE search (1280-May 2001) and through secondary
SOUrces.

STUDY SELECTION AND DATA EXTRACTION: All English-language studies and reviews obtained from the MEDLINE search pertaining
to stereoselective pharmacokinetics and pharmacodynamics of chiral anti-asthma drugs were assessed.

DATA SYNTHESIS: Several anti-asthma drugs (e.q., f.-adrenergic agonists, leukotriene modifiers) are chiral and marketed as racemates,
which consist of equal proportions of 2 enantiomers. Significant stereoselectivity has also been reported in pharmacodynamics and
pharmacokinetics of the j,-agonists. The enantiomers of .-agonists in the A configuration are primarily responsible for the
bronchodilating effects of the racemate. The plasma concentrations of the enantiomers of anti-asthma drugs may differ as a
reflection of sterecselectivity in clearance, volume of distribution, and route of administration.

CONCLUSIONS: Stereoselectivity in the pharmacokinetics of anti-asthma drugs may complicate the relationship between dose and/or
plasma concentration of racemic drug versus effect relaticnship. An appreciation of the stereoselective pharmacokinetics and
pharmacodynamics of chiral anti-asthma drugs may optimize the use of these agents in asthmatic patients.

KEY WORDS: asthma drugs, chiral f,-agonists, enantiomer, sterecselective pharmacodynamics, sterecselective pharmacokinetics.

InnoTech
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S-albuterol

H-albuterol

Plasma concentration (ng/mL)
N

Plasma concentration—time profiles of albuterol enantiomers after oral dose

InnoTech
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CTEPEOCEJNIEKTUBHOCTb ®EPMEHTOB.
NADH n NADPH

Npu 3ameHe y C4-aToma HUKOTUHaAMMAHOIO KOsbLa
ogHoro us aromoB Bogopoaa H Ha gentepun D
nosiy4yaeTcs XMpanbHbIN LEHTP

NAD(P)*
>

e

g

N’
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H

re

H

Si

NAD(P)H



CTEPEOCEJNEKTUBHOCTb.
AJNNIKOIoNnbAOErMgPOreHA3A (AAQIN)
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[MpupogHaa ALl gpoxcken genaet 1 cTepeoxXnMmNYCKyo “onbky” Ha
7,000,000,000 kaTannTu4yeckux LMKIoB Npu ncrnonb3osaHun 4-H, Bogopoaa
NADH smecTo of 4-H,,

M(PNAS, 1991, 88, 8420)
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Wolberg, M.; Hunymel, W.; Moller, M. Chem. Eur J. 2001, 7, 4562-4571.
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CTEPEOCENEKTUBHOCTb chepMeHTOB.
NADH v NADPH

[Mpn 3ameHe y C4-aToMa HUKOTUHAMUAHOIO KOnbLa
ogHoro n3 atomoB Bogopoaa H Ha pentepun D
nosfiy4aeTcsi XMpanbHbIN LEHTP
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