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Coaep:xaHue Kypca

burosiornuecku BasKHbIE KJIACChI ITOJIN- U
reTepoyHKIIMOHAJIbHBIX COEJUHEHU.



buooprannueckas XuMusa

Buooprannyeckasi XuMHsi — HayKa, KOTOpasi U3y4yaeT CBSI3b MEXKIY CTPOCHHEM OPraHUYeCKUX BellecTB U UX
Onosiorn4ecKUMM QyHKIHUSIMH.

OObeKTaMu U3YYCHHUS SBIISIOTCS OMOJIOTUYECKH BAYKHBIC MPUPOTHBIC M CHHTETUIECKHAE COCTUHEHUS, TAKME KaK:
buononumepsl
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T'opmonBb1

AHTHOHOTHKH

DepoMOHBI

CurnajibHbIE BEIIECTBA

OMOJIOTMYECKH aKTUBHBIE BCIICCTBA PACTUTCIBHOIO IIPOUCXOKIACHUSA
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CHHTETHYECKUE PETYIATOPHI OMOIOTHYECKHUX MPOIIECCOB (JIeKapCTBEHHBIE MPENapaThl, MECTHIIMIBI U IP.).
Kak camocrosTenpHass Hayka c(opMHpoBaiach BO BTOPOH TMOJOBHHEe XX BEKa Ha CThIKC OMOXMMHHU U
OpraHnvyecKoil XMMWUHU W CBSA3aHA C MPAKTUICCKUMU 3a7a9aMH MEIHUIIMHBI, CEIIbCKOTO X03HWCTBA, XUMHYECKOM,

MUTIEBON ¥ MUKPOOMOIOTUYECKON MTPOMBITIIEHHOCTH.




buooprannueckas XuMusa

OrpomMHO€ KOJIMYECTBO OPraHUYECKUX COEIMHEHUM, KOTOPBIX B HACTOSIIEE BPEMsl HACUUTHIBAETCS OKoso 17

MITH., KITACCH(DUITUPYETCSI C YUETOM CTPOCHHS YIIICPOAHOM 1enu (YIIepOIHOTO CKelieTa), U MPUCYTCTBYIOIINX

B MOJIeKyJie (DyHKIMOHATBHBIX FPYIIII.
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Ba:xHeniue (hpyHKIIMOHAJIbHBIE IPYIIbI U PAAUKAJIbI

CrpyxTypa IIpmvep BemmecTBa, COAEPKAMETO
&y EKIHOHATEHOH Hazpanne yHKITHOHATHHYFO TPYIITy HIH
TPYINIBL PaTHKATa paTEKan
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Ba:xHeniue (hpyHKIIMOHAJIbHBIE IPYIIbI U PAAUKAJIbI
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broJjsornuyecku BasKHbIe KJIAaCChl ITOJIH-
1 reTepoOyYHKINMOHAJIbHbBIX COeIMHEHUN

[Tomm(pyHKIIMOHAJIPHBIMM HAa3bIBAIOT COEJUHEHUs, B MOJIEKYyJIaX KOTOPBIX
MMeeTCS HECKOJIPKO OMHAKOBBIX (DYHKIIMOHAJIBHBIX I'PYIIIL.
Haubosiee IMIMPOKO IIPEeJICTABJIEHbl COEAUHEHUS C THUAPOKCUJIBHBIMU U

KapOOKCUIbHBIMHU (DYHKIIMOHAIBHBIMHU IPYIIIIAMU:

v/ MHoroatoMHble COUPTHL ¥ DEeHOJIEI
v ukapOboHOBBIE KMCIOThI
v/ /luaMuHBI




CoearHeHHUA C HECKOJIBKMMHYA aMUHOTIPYyIIIIaMH

CoeqMHEHUSI C HECKOJbKMMH aMMHOIPYNIIAMHM BCTPEYAIOTCS TIO-
pa3no pexe. Mx npocredmiuii NpeacTaBUTENb — ITHJICHAHAMHH
H,NCH,CH,NH,.

K nonukapOOHUIBHBIM OTHOCHTCSI Psli KJIACCOB COEAUHEHMM, MO-
CKOJIbKY KapOOHWIbHAas I'PYIIa BXOOUT B COCTaB aJIbJeTUIOB, KETOHOB,
KapOOHOBBIX KMCJIOT M IPYIMX coenrHeHHil. Haubosee pacnpocTpaHe-
Hbl AUMKApOOHW/IbHBIE coemMHeHHUs. Huxe mnpuBeleHBI NpocTeillne
anugpaTuIecKre TMKapOOHWIbHBIE COETUHEHUSI — TIHOKCAb (3TaHIHU-
anp), aManeTua (OyTaHZUMOH), aneTHJaleTOH (IIEHTaHAMWOH-2,4), mase-
JieBas (3TaHIMOBAs) KHCJOTA.
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TTHOKCAb AHALUETHI AUCTHJIALETOH LIaBejieBasi KHCJIOTa




MHoroaroMHbI€e CIIUPTHI U (DEHOJIbI
CHI/IprI coaepxamuye ABE THAPOKCHUJIbHBIE TI'DYIIIIBI HOCAT HA3BaAHHUE [IMOJIbI
WJIN TJIMKOJIU, TPU — TPHUOJIbI, MHOT'OAQTOMHBIE CITMPTbI — IIOJINOJIBI. Hawubosee

YacTo B IIPUPO/IE BCTPEYAIOTCA CIIEAYIOIINE COeTUHEHNA:
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NHPOKATEXUH pPE30PLUMH rMIPOXMHOH



MHoOroaroMHblI€e CIIUPTHI U (PEHOJIbI

DTHIEHIVIHKOJb — 3TO TMPOCTEHINUM TPENACTABUTENDb JBYXaTOMHBIX
CIIMPTOB. DTWIEHIIMKOIb (3TaHauon-1,2, T. wi. —16 °C, 1. xun. 197 °C) —
TOKCHUYHAs BBICOKOKMIALLASA XUIKOCTb. CTIONB3yeTCs B TEXHUKE IS
[IPUTOTOBNCHUA AHTUMPHU30B — XMIAKOCTEH C HU3KOW TeMIepaTypom
3aMep3aHUs, MTPUMEHSIOIMXCA IS OXJIAXKIEHUS ABUIaTeIeH BHYTPEH-
HEro cropaHusi, 0COOEHHO B 3UMHeEE BpeMsi.

HarpeBaHue 3TUJICHIJIMKOJIA ¢ pa3daBiI€eHHOM CEpHOM
KMCJIOTOM NMPUBOLUT K MEXMOJIEKYJISIPHOMY OTLICIUVICHUIO ABYX MOJIE-
KYJ1 BOOBI ¥ 00pa30BaHMIO ITUOKCAHA.

-+

CH,—OH HO—CH, —mzo

ITHACHTITIUKOND ITUAEHTIHKOb 1,4-quoKcaH
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MHoOroaroMHblI€e CIIUPTHI U (PEHOJIbI

Juokcan (T. kumn. 101 °C) u3BeCTeH Kak XOpOIUUM pacTBOPUTEID,
CMELIXUBAETCs C BOJOW M YIJIEeBOAOPOAAaMU, BeCbMa ToKcuueH. Eure 60-
jiee TOKCHUYHBI €r0 XJIopocoaepxauiue 1udbeH3onpousBoaHsie. [levans-
HYIO U3BECTHOCTbD TOJy4yua 2,3,7,8-TeTpaxiopoaubeH30-1n-TUOKCUH (WU
MPOCTO IMOKCUH), BbI3bIBAIOILIMNA B YPE3BbIYAMHO HU3KUX KOHLIEHTpA-
LIUSIX TSKeJble 3a00JieBaHUsSI UMMYHHOU M KpoBeTBOpHOM cucteM. [lo-
NafaHue JUOKCHHA B ITOYBY, IIPOUCXOISLIEE ITPH UCITOJIb30BAHUM HEKO-
TOPBIX TEPOULIMAOB (B KOTOPBIX OH COOEPXUTCS B BUJIE HE3HAYUTEIILHOM
IIPUMECH) NPEACTABISIET CEPHE3HYIO 3KOJOTUYECKYIO MPOOJIEMY.
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2 8
OR®:

Cl > ? ; Cl

AHOKCHH



MHoOroaroMHblI€e CIIUPTHI U (PEHOJIbI

Cavuepun (1. o1, 17 °C, . xun. 290 °C) — TpexaTOMHBIA CITUPT
(nponaHTpuoI-1,2,3) npencrasisieT coO00i HETOKCUYHYIO BsI3KylO Oec-
LBETHYIO XHWAKOCTb CJIaAKOTO BKYyCa; IITUPOKO paclpOCTPaHEH B MPUPO-
1ie; BXOAUT B COCTAB OOJBIIMHCTBA JIUTTHIOB

I'uuepuH NMpU HarpeBaHUM oOpasyer IpocTediuuii o,B-HeHacsl-
IIEHHBIM aJbJEeTUll — AKPOJIEeHH, OKa3bIBaIOILIMI CJIE30TOYMBOE OEii-

CTBHC.
CHZ—OH (":Hz O
4
(I:H——OH TW (" -_-__H _— CH{—“CH‘—‘C(H
CHz— OH CH—'%\/
JIHUCPHH AKPOJEHH

B pesynbrate meictBus GocdoOpHOI KMCAOThI HA IJIMIIEPUH TOJY-
yaloT cMech a-rauuepodocdara u f-ranuepodocdara.
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I'unepodocdarsl NMPpUMEHSIIOTCA KaK OOLIEYKPEIUISIONME Cpel-
ctBa. OHU SABISAIOTCS CTPYKTYPHBIMH 3JIeMeHTaMM (hochoaunumos




MHoOroaroMHblI€e CIIUPTHI U (PEHOJIbI

IIpyMepaMH LIMKIHYECKHX CIIMPTOB CJYXAT HWHO3HMTHI — ILIECTHU-
aTOMHBIE€ CITMPTHI LIMKJIOreKCaHOBOTrO psaa. B CBA3M ¢ HalMYUEM He-
CKOJIbKMX aCHMMETPHYECKHX aTOMOB YyTJIepoa MHO3UTHI CYILECTBYIOT B
BHJIE CTEPEOM30MEPOB, Hanboiee BaXXHBIM U3 KOTOPHIX SIBJISIETCS Me€30-
MHO3MT, Y11 MHOHHO3MT.
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WHO3MThI ME30HHO3HT Haubosee cTabunbHas KoHGoOpMaLMs

(OnMH K3 CTEPEOH3OMEPOB HHO3MTA) ME30MHO3HTa



JAByxaTOMHBIE (DEHOJIbI

JIByXaTOMHBIE (PEHONIBI — MUPOKATEXUH, PE30OPLIMH, TMAPOXHUHOH —
BXOJAT B COCTaB MHOTHUX NMPUPOAHBIX coeNMHEHU. Bce oHM HalT xa-
pakTepHOe OKpaiuBaHue ¢ xjopunoM xene3za(Ill).

OH OH HO OH

@ \©/ Ho—©— OH
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MUPOKATEXHH rBasKos PE30pLMH TMAPOXMHOH

ITupoxkaTexun (0-IUrHAPOKCUOEH30/1), Ha3bIBaeMBbIN TaKXe Kamexo-
AOM, IBJSIETCSI CTPYKTYPHBIM 3JIEMEHTOM MHOTHX OMOJIOTHYECKH aKTHB-
HBIX BELIECTB, B YACTHOCTU KAMEX0NAMUHO8 . MoHOMeTH10-
BbIM 3(Up NMUPOKATEXUHA — rBAAKOJ — IPUMEHSIETCS KaK JIEKAPCTBEH-
HO€ CPEACTBO MPU KAaTape BEPXHUX AbIXaTCJIbHBIX MyTEH.

Pe3opumH (M-IUrMOIPOKCUOEH30J1) UCTIOIB3YETCS IPH JICYEHU U KOX-
HBIX 320071€BaHUM B COCTaBE MPUMOYEK WIHU Ma3eH.

'MAPOXMHOH (7-AUTHIPOKCHOEH30I) NMPUMEHSETCS KaK IPOSIBUTE b
B ororpadpuu. B opraHu3Me BOCCTAHOBHUTEJIbHAs CIOCOOHOCTh 3aMe-
IIEHHOTO TMAPOXUHOHOBOIO (hparMeHTa JIEJIACT €ro Y4aCTHUKOM Bax-
HOIO IPOLIECCA TPAHCNOPTA 3JIEKTPOHOB OT OKUCISIEMOro cybcTpara K
kuciaopoay. Cama ruipOXMHOHOBAsI TPYNITMPOBKA OKUCISIETCS IIPH 3TOM
B XUHOUIHYIO

L]



JInaMHUHBI

[MpocTeiiiiuM JUaMUHOM sIBJIsieTCs ITHienaHamud. OH obpa3yercs
NpH aMMOHOJIU3¢e 1,2-0UuXn10opo3TaHa Wid 3TUJIEHUMUHA.

HzC_—CHz
CICH,CH,Cl —th W NCH,CHNH, N NN
H
1,2-nux10po3TaH 3TUNIEHANAMHH ITUNEHUMHH

(3TaHaMaMuH-1,2)

Terpamerwnenavamus, wiv myrpecuun H,NCH,CH,CH,CH,NH, u
TeHTaMeTWIeHAMaMH1H, wid kagasepun H,NCH,CH,CH,CH,CH,NH,
IJTUTENIbHOE BPEMSA CUMTANU TPYNHBIMU sIaMU, T. €. COEIMHEHMSAMMU, 00-
pasylIIUMHUCA NPU OEKApOOKCUJIMPOBAHUM TUAMHHOKHUCIIOT M 00yc-
JIOBJIMBAIOILMMH SIOBUTOCTh THHUIOILMX GenKOB. B Hacrosiuee BpeMms
BBISICHEHO, YTO SJAOBHMTHIE CBOWCTBa OejiiKkaM NPHU THUEHUH TPUIAIOT

IpyTHe BelLeCTBa. .




KapOoHOBbIE€ KMCJI0THI

[Kapﬁonom,le KHCIIOTBI
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JInkapOOHOBBIE KHCJIOTHI

Kap6oHoBbI€e KHCJIOTHI,

coiep:Kalue B CBOEM
COCTaBe JIBe KapOOKCUIbHBIE
Ha3BaHUe

TPYHIIBI  HOCAT

TUKapOOHOBBIE.

OTaenpHbie npeacrasuTeny ®duanyeckue CBoNCTBa
Ha3BaHue dopmyna T.nn.,C [ Tkun,C
Henachauenbie 0IHOOCHORHbIE
KHCIOTHE
AxpuiioBas (1porneHoBas) CH,=CHCOOH 12 141
KpotoHoBast (mpanc-6yren-2-oas) CHy A 71 185
H” “SCOOH
Kopuunas CeHs ~__~_H
(mpanc-3-denunnponeHosas) H” _C\COOH 135 300
HacsimenHsie 1ByXOCHOBHbIE
KHCAOTH
LllaBesieBast (3TaHAMOBas) HOOC—COOH 189 okKkcasiaT
ManoHoBas (nponaHanosas) HOOCCH,COOH 136* MaJIoHaT
SlutapHas (GyTaHaHoBas) HOOCCH,CH,COOH 186 CyKIIMHAT
[nyrapoBas (neHTaHaMOBas) HOOCCH,CH,CH,COOH 98 riyrapar
Henachimiennsie ABYXOCHOBHBIE
H APOMATHYECKHE KHCIOTH
ManewHoBas (yuc-6yTeHanOBast) H\c=c/ H 140
HOOC” COOH
®ymapoBsas (mparc-OyTeHIHOBas) HOOC, =C7 H 296*
H” “COOH
®ranesasn @COOH 200*
(6eH3on-1,2-nuKkapboHoBas)
poo COOH
Tepedranesas
(6eH30n-1,4-11Kap6OHOBas) HOOC _O_ COOH r




JInkapOOHOBBIE KHCJIOTHI

TunuyHbIMU IpeacraBuTe/IAMN IZ[I/IKap6OHOBI)IX KHNCJIOT ABJIAIOTCA:

Illasenesas kucaora HOOC—COOH — mpocreiiiasi AByXOCHOB-
Hasd kucnoTa. Ee coau HaswIBaT oxcasamamu. Hekotophie M3 HMX
TPYAHO PAcTBOPMMBI M 4acTo O0pa3yloT KaMHHM B NMOYKAX U MOYEBOM

ny3pipe (okcanaTHble KaMHH). K TakuM COJISM OTHOCHTCA OKcajaT
KaJblIUs.

[Ipu HarpeBaHMH C CepHOM KHCJIOTOM ILjaBejieBasi KMC/IOTa pasja-
raeTc.

, H,S0,
HOOC—COOH —*—% (O, + CO + H,0

liasesneBas KMcliota

Manonosas kucinora HOOC—CH,—COOH wu ee npoussonHbie 1Mo

METWIECHOBOM TIpyIINeE JIerkO NeKapOOKCWJIMPYIOTCS TP HarpeBaHUM
Boilie 100 °C.

HOOC—CH,—COOH —» CH,COOH + CO,

MaJIOHOBas KHMCJIOTa YKCYCHas KucCJora



JInkapOOHOBBIE KHCJIOTHI

Aurapuas kucaora HOOC(CH,),COOH npu HarpeBaHHH JIETKO OT-

nrATTTIaOAT NV nﬁnn’zr\muupu TaTuau nawrurNir ITAYTUAUACYNTN AUITam.

puna (cMm. Takxe peakumio (10.3)), a npu ob6paboTKe aMMHAKOM H IO-
CJIeayIoLeM HarpeBaHMM 00pa3yeT UMKJIMYECKUNA aMUI — CYKYUHUMUO.
AHaNIOruyHO BeJeT cebs U ee rOMOJIOr — IMIYTApOBas KHCJA0Ta, 00pasys
COOTBETCTBYIOIIME LIMKIIHYECKUE IIIECTUUIEHHBIE TIPOM3BOJHBIE.

@) (0] O
" | ! !
H,c/c\on NH, H,C” OH ; HCT SOH , HCT \
S, T H,0 N
H,C_ ~OH H O AONHS MO HC( _NH, ~HO HC( /
I I I I
(0] 0] 0] 0]
SHTapHas CYKUHMHHMHA
KHCIoTa (MMMA AHTAPHOMH
KHUCIOTHI)

SIHTapHas KMCJIOTa B 3aMETHOM KOJIMYECTBE HAXOMMUTCS B AHTape —
OTCIOa OHA W IIOJIyYMJia CBOe Ha3BaHUe. HEKOTophie € MpOMU3BOAHBIE,
HalpuMep CYKUMHMMHI (MMMI) U COJIM — CYKYuUHamebl, Ha3bIBaIOT C yye-
TOM JIATUHCKOI'O Ha3BaHUs SIHTaAps — succinium.



JInkapOoOHOBBIE KHCJIOTHI

Oxucnenne (AeTMAPUPOBAHUE) SHTAPHOM KHMCJIOTH B (DYMapoOBYIO,
KaTaiM3upyeMoe (GepMEHTOM CYKLMHATAETUIPOTreHa30M, OCYIIECTBIISA-
ercsi ¢ yuactueM Kopepmenta PAJl (cM. 9.1.1, 14.3). Peakuiusa nporeka-
eT ctepeocneuMuyHO ¢ oO6pa3zoBaHueM (QymMapoBOil KMCJIOTHI (B MOH-

HOH popMe — (ymapar).

H H
|| DAL -00C, H
—O0C=CSCE00" iy C=C
| ] ~®AIH, H” NCoo-
H H
CYKUHHAT dymapar



JAnkapOOHOBbIE KHCJIOTHI

@ranesas KHCJIOTA — IIPEICTABUTENb apOMaTHYECKUX AUKApOOHO-
BBIX KHMCJIOT; JIETKO OTIIEIUISeT BOAY, OOpasysi (praneBbii AHMHAPHA,

KOTOpBI TNMpU NEeHCTBUM aMMHMaka NaeT COOTBETCTBYIOLUMHA MMHI —

¢ramumun.

(0]
& " !

OH C\ \

0] N—H
COOH c’ o
Il I
0 (0]
dranesas KMc10Ta dranesbiit aHrHAPHA dranumun

@ranesast KHCJI0Ta MOJYYaeTCs MPU OKUCIEHUH HadTalMHa, 0-KCHU-
JI0J1a WK OPYTOro 0-IHaJKMJI3aMelIEeHHOro OeH3o1a.

COOH
= Ol = O,
COOH CH,
HadTanuH tdranesasn Kucaora 0-KCHIION

IIpu oKMCIeHUU n-KCWioja obpa3yercs TepedraieBas KHCJIOTa —
OCHOBA IUTSI TPOM3BOACTBA CHHTETUYECKOrO BOJIOKHA J1a BC a H.

CH3—©— cH, 1% HOOC—@— COOH

n-KCH10] TepecdTanesas KHCI0TA



JAnkapOOHOBbIE KHCJIOTHI

[IpeacraBUTEIIMM HEHACBILIEHHBIX TUKAPOOHOBBIX KHUCJIOT C OX-
HOM NBOWHOM CBSA3BIO CIIYXaT T-IUACTEPEOMEPHBIE MaJIeMHOBAsI U dy-
MapoBasi KUCJIOTBHI.

H\C=C /H H\C=C /COOH
HOOC”  \COOH Hooc”  MH
MAJICHHOBAA KHCNIOTa dymapoBas kucnora

ManeunnoBas KMCJIOTa SBJISIETCA MEHEE CTAOMIIBHBIM LUC-U30MEPOM
IO CPaBHEHMIO C MpaHc-u3oMepoM — (pymapoBoii kucioroid. Ilon neit-
CTBMEM HEKOTOPBIX BELIECTB, HANIPUMED CJIEAOB BOIbI WJIM a30TUCTOM
KHCJIOTHI, OHA NMEPEXOAUT B TEPMOAMHAMUYECKH Ooiee cTabubHYyIO QY-
MapoBylo Kucaoty. O6paTHbIi Nepexo OCYIIECTBISIETCS MPU Harpesa-
HUU Wik YP-001y4yeHUH, T. €. TpeOyeT SHEPTrUM U3BHE.



YroJsgpHag KMCJI0TAa 1 MOUYUEBHMHA

0
VrombHasA KHCIO0Ta (H,co, = HO=-C=0H ) 3aHHMAaeT 0C050e MeCTO CPeIH CoeIH-
HEeHHH yriaepoga. OHa HE HMEET TOMOJIOTOB H MH0G0E 3aMEIIeHHE B HEll BEIeT K
MOTYICHHI0 (PYHKITHOHATHHOTO Mpom3BogHOro. dopMaTbHO €€ MOKHO paccMar-
pHBaTh OJHOBPEMEHHO KaK THIPOKCHKHCIOTY (THIPOKCHMYPABBHHHYI0) H Kak
JIBYXOCHOBHYIO KapOOHOBYIO KHCIIOTY.

MoueBHHaA (Kap0aMHI) — AHAMHI VITOJBHONI KHCIOTHI — BaKHEeHIIHI
a30TCcoAepsKalIiil KOHeUHBIH NPOIYKT 0OMeHa BellleCTB Y YeloBeKa (C MOUOii
BBIIeIAeTCSA 0KOJIO 20-30 I MOUEBHHEI B CYTKH). B IPOMBIIIIEHHOCTH MOYe-
BHHY (KaK J0OABKY B KOPM JOMAIIIHHX KUBOTHBIX H YI00peHHEe) CHHTE3HPYIOT
M3 THOKCHIA YITIepOoaa H aMMHaKa IIPH HarpeBaHHH HX IO AaBlaeHHeM. Mo-
YeBHHA 00/1aaeT OCHOBHBIMH CBOHCTBAMH, IIO3TOMY JaeT COIH ¢ KHCIOTaMH
(a30THOI1, maBeneBoii). MoueBHHA ClIOCOOHA THAPOIN30BATHCA IO IeiCTBH-
€M KHCJIOT, IIe/Ioueil, a B OpraHu3Me — oJ JeiicTBHeM (pepMeHTa ypeassbl.

HN-C-NH, { go P __ col+ 2nm,b
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MoueBunHa

[Ipu MenneHHOM HarpeBaHHH 10 150-160°C MoueBHHA pa3aaraercs ¢ BEI-
IeIeHHeM aMMHAaKa H OuypeTa

HQN—IC;N—%"—NHz H,N-C-N-C—NH,

0] ) -NH, OHO

buyper
B menouHeIX pacTBOpax OMypeT aaeT ¢ moHaMH MeaH (II) xapaktepHoe
(pHo1eTOBOE OKpallHBaHHE, 00YCIOBIeHHOe 00pa30oBaHHEM XelIaTHOIO KOM-
IUIeKca (OHypeToBasi peakus ).
,LTZ'?}? KOaU4YecneeHHoco 07’7})8067€H11ﬂ MOYeeglHbI (HO 061>eMy BBEIIC/IHBIIC-
rocs ra3o00pa3HoOro a3oTa) HCIIOIb3yeTcsa e€ peaklHs C a30THCTOH KHCIOTOH
(meTox Ban-Cnafika).

0

H,N-C-NH, + 2HNO, cot + 2N} + 3H,0

O

A30THCTOE IPOHM3BOJHOE MOUYEBHHEI — HMHHOMOYEBHHA (l'yaHH,:[HH) =

CHJIIBHO€ OCHOBAaHHE.
H,N—C—NH,
NH
I'yaHHIHH

Ocrarok I'VaHHIHHa BXOJHT B COCTAB (U-adMHHOKHC/IOTBEI aprHHHHA. I'va-
HHHA — OJIHOTO H3 a30THCTBIX OCHOBAHHII HYVKICHHOBBIX KHCIOT. a TAKXKE€ MO-
JIEKYIIbI KpeaTHHA.



KpeaTun u kpeatuHndocdar

Maxpoaprmecxaa CBA3b

o Q. O

H2N—ﬁ—ITI—CH2—C\' HO—P~“NH-C—N—CH;C,
NH CH, OH OH NH CH, OH
KpeatnHn

KpeatsH - ¢pochart

KpeatuH B BHe (ocdara cogepKUTCA B MBIIIEUHOI TKaHH ITO3BOHOYHBIX.
OH OTHOCHTCA K TaK Ha3hIBa€MBIM MAKPO3IPrHYeCKHM BellecTBaM, IIPH I'HI-
pOIH3e KOTOPBIX BBICBOOOKIAeTCAd HeoOXoauMas OpraHH3My >Heprus (VHH-
BepcalbHBIM Makpo3proM sApisgercs AT®). B kpeatuddocdare Makpos3pruye-
ckoil aBmAerca P~N cBA3p (0003HAUaeTcAd BOIHHCTOH JTHHHEH). € THAPOIIH3
IIPOTEKaeT C BBIICIEHHEM 3HAUHTEIbHOI0 KOTHYECTBA YHEPIHH.



PeaknmmoHHasa COCOOHOCTh KAPOOHOBBIX M JUKAPOOHOBBIX KUCJIOT

OodpazoBaHHE C.10KHBIX 3(HPOB

OxnHoii H3 HaHOOTee BaKHBIX peaKlHH ABIIeTCA 00pa30BaHHE CIIOKHBIX
3(HPOB NPH B3aHMOIeHCTBHH KHCIIOTHI H CIIHPTA. PeaKIHA 3TepH(PHKAIHH H
o0paTHad peakiHsi — THIPOIH3 CIOKHOrO 3(QHpa. Peakuns yckopsercs KH-
CIIOTHBIM KaTaTH30M.

0 H 0
H,C-C__+| HO-CH; == H,c-C'  + HO
OH 0O-C,H;

VkcycHaA DTHIOBBIH STHIALIETAT

KHCI0Ta CIIHPT

OopazoBaHHe THOI(HPOB KapOOHOBBIX KHCIOT HMEeT BaKHOE 3HAUEHHE,
HanGonee pacmpocTpaHeHHBIM IpeICTaBHTETEM 3THX BeIeCTB B OpPraHH3Me
ABIAeTCA aueTHIKOGepMeHT A (aeTHIKO3H3HM A) — THO3()HpP YKCYCHOH KH-
cinotel H kodbepmenTta A. KodepmeHT — HeGekoBas 4acTh CIOKHEIX (hepMeH-

toB. KoepmeHnT A 0Go3HauaeTca kak KoA-SH. 4To0k!I oKa3aTe. 9TO OH (DYHK-
LHOHHPYeET B Ka4eCTBe THOMA: alleTHIKo(epMeHT A 0003HaTaeTCs KaK:
,O
H. C~€
S-KoA
Huke npHBOIHTCA cXeMa ero o0pa3oBaHHA:
12 O
H,C—C + HS-KoA =— H;,C—C
OH S-KoA
VkcycHan KodepmerT A Anetmixodepmert A
KHCIO0Ta
Kodepment A obpazyer akTHBHBIE (POPMBI KapOOHOBBIX KHCIOT B Opra-
HH3Me (MaToHHT KoA. cykunant KoA u ap.)




PeaknmmoHHasa COCOOHOCTh KAPOOHOBBIX M JUKAPOOHOBBIX KUCJIOT

Oo6pa3zoBaHHEe AMHIOB KAPOOHOBBIX KHCIOT

’ ,O '/O
HC—C© + NH,—= H(—C  + HO
OH NH,
Anertamun

B ciIydae ,I[HKap60HOBBIX KHCIIOT 06p83y}OTC5I HeIIO/THbI€¢ H ITO.THbI¢ AMHIBI

\\

i 1
C—OH +NH; C NH2
H.C —_— H,C Henomserii
23 C—OH .
C—OH ir AMEIL
I 0
= + 2NH
\3 @)
ManoHoBaA N
KHII0TA LC~NH,
HQC\ ITonHsri
E_NHQ aMHI
O

AmuaHas I'PYHOIIHPOBKA BCTPEHACTCA BO MHOIHX OHOJIOTrHYECKH BaKHBIX
'OCIHHCHHX. B TaCTHOCTH. B IICNITHIAX H Oenkax.

ObpasoBaHHe raI0reHAHTHAPHIOB KHCJIOT

10 ’10
HC-C + PCl,—=H,C—C + POCl; + Hcl
OH Cl
X10opaHTHIPHI

YKCYCHOH KHCIOTBI




PeaknmmoHHasa COCOOHOCTh KAPOOHOBBIX M JUKAPOOHOBBIX KUCJIOT

ObpazoBaHHe AHTHIPHIOB KHCIOT

O 0
HyC—C oc  HC c\’
O
* jo! -H,O H3C-C/
H3C_C\\ O
AHrHApHI

YKCYCHOH KHCITOTBI

B cayuae 1HKapOOHOBBIX KHCIIOT 00pa3yrOTCA BHYTPeHHHE aHTHIPHIBI
(@)

4 Jo)
e o BG—C
JdexkapO0OKCH.IHPOBAHHe IHKAPOOHOBBIX KHCIOT — OJHAa H3 HaHOO1Iee
Ba’KHBIX PeaKIHH. IIHPOKO PacIpoCcTpaHeHa B JKHBBIX OpPraHH3Max.

HOOC—CH;-COOH CH;-COOH
ManoHoBaA KHCIOTA . VkeycHaA
KHCII0Ta
O6pazoBaHHe coeit i )
f,o ,,O
H,C—C + NaOH— H,C—C + H,O
OH ONa

Anerat HaTpHA

B c1yuae 1HKapGOHOBBIX KHCIOT MOIYT 00pPa30BEIBATECA KHCTIBIE H Cpel-

i€ COIH.
+NaOH _ COONa

Kucnas consp

“H,0 COOH
i
' + 2NaOH COONa
IIMaBeaeBas - CI‘ OONa Cpeanas coms

KHCIO0TA - 2H,0




PeaknmmoHHasa COCOOHOCTh KAPOOHOBBIX M JUKAPOOHOBBIX KUCJIOT

JekapOOKCH.IHPOBAHHe IHKAPOOHOBBIX KHCIOT — OJHA H3 HaHOoIee
Ba’KHBIX PeaKIHH. ITHPOKO paclpocTpaHeHa B JKHBBIX OpraHH3Max.

HOOC—CH;-COOH CH;-COOH
ManosoBasA KHCIOTA e VkcycHas
KHCI0Ta
I'mapupoBaHHe
. St 20 epMeHT 20
CH;CH=CH-C. + g B ™ CH;CH7CHyC
OH OH
KporoHnoBas MacagaHas
KHCJIOTA KHCIIOTa
I'mapaTanus
B = 20 epMeHT 20
CH;CH-CH-C_ + H,0 e CH3—$H—CH§C\/
OH OH OH
Kporonosas B-ruapokcHMacIIHAS
KHCJIOTA KHCIIOTa

IIpH rugpaTanHH o.-HempeaenpHBIX KHCIIOT B OpraHH3Me obpasyrorces [3-
THIPOKCHKHCTIOTEL




I'eTepo(yHKIITMOHAJIBHBIE COEeINHEHUA

I'erepodynkumonanbhbie coequHeHHMA. M3 coenMHeHMIt ¢ AByMs
pas3iMYHBIMU (PYHKIMOHAIBHBIMU IPYININaMM B MPUPOAHBIX 00BEKTAX
LIMPOKO INpPEACTaBJICHbB aMUHOCIIMPTHI, TUAPOKCH-, AMHHO- U OKCO-
KHUCJIOTHI.

Npencrasutenn
Knaccei POYHKUMOHANbHBLIE
CoeanHeHWn rpynnb TpuBUaNLHOE
PopsayIa Ha3saHue
| HenacbieHnsie Noees | — AxpuioBas
\ renons > C=C{_ COOH | CH,=CHCOOH KHoToTa
AMHHOCTINDTHI —OH —NH, HOCH,CH,NH, Konmamun
Migpokcukucnorsl | —OH —COOH | HOCH,COOH AR CBEE
KHCIIOTa
AMMHOKHUCIOTHI —NH, —COOH CH,CH(NH,)COOH AnaHuH
lMmapoxcukapGoHWIBL-| s MuiepuHOBLINA
HbIE COCTIHEHHSI OH C(O)H | HOCH,CH(OH)C(O)H -
OKCOKHCIOTI >C=0 | —COOH | CH,C(0)COOH MuposHHorpan-
Hasi KMCJIOTa




AMHUHOCIIHUPTHI

AMMHOCI]MDT&MH Ha3bIBAOT COCAUHCHMUS, COACPAKALLHE B MOIEKVJIC
OOJHOBPEMEHHO aMUHO- H TMAPOKCHUTPDVIIIDI.

2-AmuHO3TaHON (B-3TaHONAMUH) — TMIPEACTABIAET COOOM BSI3KYIO
XHUAKOCTh C BBICOKOI Temneparypoit kuneHus (171 °C). 2-AMUHO3Ta-
HOJI Ha3bIBAIOT TAKXKE KOAAMUHOM, U3BECTHBIM KaK CTPYKTYPHBIA KOM-
MOHEHT CJIOXHBIX JTUITUIOB

H,C CH L HO—CH,CH,—NH <—}-{—29— H,C CH
PRt 2 ity ) 2%

0O N

ITUWIEHOKCHUI 2-aMHHO3TaHON |

H

STHJICHUMHH

C cHIBHBIMM KMCJIOTaMH 2-aMHUHO3TAHOJI 00pa3yeT YCTOHYMBEIE COMH.
HCI .
HOCH,CH,NH, ——— HOCH,CH,NH,"Cl

2-aMMHO3TaHO rMIPOXTIOPHA
2-aMHHO3TaHoJ1a

g



AMHUHOCIIHUPTHI

Xo/H (TpUMETUI-2-TUIAPOKCUATWIAMMOHMI) — M3BECTEH Kak
CTPYKTYPHBIN 3JIEMEHT CJIOXHBIX JIMITUAOB HUmeet GonblLoe
3HAYE€HHE KaK BUTAMUHOMOAOOHOE BELLIECTBO, PETYJIMPYIOLIEE XUPOBOM
oO6MeH. B opraHu3Me XOJIHH MOXeT 00pa30BBIBAThCA H3 AMUHOKHUCIIOTHI
CEpHHa.

NH,
| 3CH,SRR'(SAM ;
HOCH,—CH—COOH —g5> HOCH,CH,NH, ’_RSIL s HOCH,CH,N(CH,),
CEPHH 2-aMHHO3TaHO XOJHUH

(xonaMuH)

I'lponyg BHYTPUMOJIEKYISIPHOM JE€THIApaTalli¥ XONMMHA — HEHPHH
CH,=CHN(CH,), — obpasyercs npu rHueHuH 6e1K0B U 0bJ1anaer 10-
BOJIBHO BbICOKO# TOKCHYHOCTBIO.



AMHUHOCIIHUPTHI

C1OKHBIH YHp XOTHHA H YKCYCHOIH KHCITOTH — AeTHIX0JIHH — HanOo1ee
pacIpocTpaHeHHBI IMOCPeTHHK MPH Tepeade HEPBHOTO BO30Y/KIeHHI B HEpB-
HBIX TKaHAX (HeifpoMennatop). OH ofpa3yeTcs B OpraHH3Me aleTHIHPOBaHHEM
XOTHHA TIPH TOMOIITH alleTIIIKOYH3HMa A. PaciierniieTcsa X0 THHICTePa3oi.

» CH

. CH, +CHyC—SKoA 0 i 7
HO—CH;CH;N—CH,  CHC-OrCHCHE N CH,
CH -HSKoA CH3

XOIHH 3 ATeTHIXOIHH



I'NAPOKCUKHUCTOTHI

MMAPOKCUKUCIOTAMU HA3bIBAKOT COEAMHEHUS, COAEPXKaLlUUe B MO-
AeKy/le OAHOBPEMEHHO TMAPOKCHJIbHYIO U KApPOOKCWIbHYIO TpyIl-
Mbl

Ocoboe CBOMCTBO O-TUAPOKCUKHUCIOT 3aKJITIOYAETCS B CIMOCOOHOCTH
pa3yiaraTbCsl IMPU Harp€BaHMWU B MPUCYTCTBUU MUHEPATbHBIX KUCJIOT C
006pa3oBaHUEM KapOOHHUJIbHBIX COEIUHEHUU U MypPaBbUHOMN KHCJIOTHI.

R OH H* R

Pl == 3C=0 + HCOOH
R’ COOH R’
O-THAPOKCHKHCO0TA anbaerua (R=H)  MypaBbHHas

HWJIH KE€TOH KHCJI0Ta



I'HAPOKCUKUCIOTHI

P =, N

Knaccupnxanus ApoMaTH9ecKHe
ANTHPaTHYE(KHE
mo R e DeHOIOKHCT0ThE
4"' Y
ATOMHOCTD OnxoocHoBHsie | [lByXOCcHOBHBIE [JIByXOocHOBHKE |TpexocHOBHBIE Oznoocnosble | OAHOOCHOBHBIE
n ABYXaToMHble | TPEXaTOMHBIE  [9eTHIPEXATOMHBIC|YCTBIPCXATOMHBIC | | ABYXAaTOMHBIC YEThIPEXaTOMHbIE
OCHOBHOCTB
Buasi n3omepun | FI3OMEpHA H3omepus OnTtryeckas
YIACPOAHOIO NOJIOKEHHA H3OMEpHA
cKenera OKCHIPYNITbE L uD psana
H3omepus
= onom]e)nmi -THAPOKCH- | [B-THIPOKCH- ||« -ruapoKcH- Caamummnosan |  anaosan
KHCJIOTHI KHCHOTHI KHCTOTS! / KHEAOTE
OH-rpynnbl KHCAoTa
COOH H
[peacrasureny (:[
Per OH
Monounan kuenore |AGaounan xneaora HHBIE KHCAOTHE | JTumonnas OH OH
CH,CHOHCOOH  [HOOC-CH,-CHOH-COOH [HOOC(CHOH),COOH | knenora OH
Xumryeckue csolcrsa
o OH - rpynne Mo COOH - rpynne Cneunduueccxue
| | | 1 | | a | I
kucnense |Jersaparauus |3amenienve|[Ipoctsie [Crnoxubie | /luccoun- | MyHKIHOHaNb- Ormmennense | Pacmensenue
Ha FAIOrCH [>hupbl  [2hupsl  |auus HBIE (IPOH3BO/I- H,O npwu NpH HarpeBa-
_ HBIE HArDEBAHHH HHH H JICHCTBHH
konu. H,SO,




XHnMHuUIecKrue CBOMCTBA THAPOKCUKHCIOT

l. o-THAPOKCHKHCIOTHI NPETEPNEBAIOT MeKMOIeKY ISIPHYI JerHiapa-

TAHIO:
O

@ _0 TP
CHyCHy¢H—CT CHy=CHyCH=C{

Ea it O\C—((gH—CH—CH
HO Gl e & o7 AT e

|
_ C—CH—CH;5CH,

JlakTHa (IHKTHYECKHIT CTIOXK-

O ~
HBI 3¢up)
2. B-I' HIpOKRCHKHCIOTHI IOJIBEPraroICci BHYTPHMO.IeKY.ISAPHOH Jerui-
paTanHH:
p

o i - toC
CH(H7(HFCOOH . CcH—~CH=CH—COOH

OH H -H,0 K
POTOHOBAA KHMCIIOTA

(menpenenpHan)
3. y-IT'HaOPOKCHKHCIOTHI ¢ Gollee yIaTeHHBIMH (YHKITHOHATBHBIMH IPYII-
IIaMH IIpeTepneBaloT BHYTPHMOIEKRY.IAPHYIO JerHIPATAIHIO ¢ 00pa30BaHH-

€M reTePOLHKIHYECKHX COeTHHEHHH:
O O

/, /,
e-C. PE e,
H,C—CH; O -H,0 H,C—CH,

v - bvTtuponakToH
Ocoboe cBOHCTBO O-THIPOKCHKHCIOT 3aKTH'AacTCA B CIIOCOOHOCTH pasia-
TaTbCia Npu HACPpeedarlull € NPUCYVIINCINEGUU MUHEPATOHBIN KUCTOMm C 061)830381-11{-
€M BCeraa MypaBLHHOﬁ KHCIIOTEI H COOTBETCTBYHOIIETO allbdeTHIA.
0 - -0
cHr-cafc et cHpcl
OH H

HCOOH

MomouHas KHCIOTA Anetanpaerun MypaspuHaA

TA*TE TN T N



I'NAPOKCUKHUCTOTHI

I'IMKoaeBas xuc.nomlHOCH2COOH I— NMPOCTEHIINNA NpencTaBu-
T€Jb FMAPOKCUKHUCIOT. BCTpeyaeTcss B OBOmIax U (ppyKTax, Haripumep
CBEKJIE U BUHOTpaze.

Mouounas lmcnoml CH3CH(0H)COOH\-— OHa M3 BaXXHEMIIUX
TMAPOKCUKUCTIOT. U3BeCTHA KaK NPOOYKT MONOYHOKUCA020 OPOMNCeHUs
JIAKTO3bl, COMEpXaIleHCs B MOJIOKE, U APYIUX YIJIEBONOB, BXOISLIUX B
cocraB oBouiei U ronoB. Kucnoe Moio0ko, kedup, Kucjias Kamycra,
MOYEHbIE I0JIOKH, COJIEHBIE OTYpIibl, MTOMHAOPHI U T. [I. COAEPXAT B 3HA-
YUTEABHOM KOJUYECTBE MOJIOYHYIO KMCIIOTY, KOTOpasi 00pa3yeTcs B pe-
3yJbTaTe XHU3HENEATEIbHOCTH MOJIOYHOKUCIBIX 6akTepuii. Ee conu Ha-
3BIBAIOT AGKMAamamu.

COOH COOH
H-C—OH OH—C—H
CH CH,

-
J

3€pKano
D(-) E L(+)
MornogHasg KHCI0TA
(3epKaTbHBEIE H30MEPHI -
3HAHTHOMEPBEI)
t° +25°C ol . B



I'MAPOKCUKHUCIOTHI

B-Amunonponuonosas kuciora H,NCH,CH,COOH (B-ananun)
BXOJUT B COCTaB NMAHTOTEHOBOM KMCIOTHI — KOMIIOHEHTa KOepMeHTa

p-Iuapokcumacaanas kuciora CH,CH(OH)CH,COOH kak npo-
MEXYTOYHBIH MPOIYKT B-OKMCIEHHsI XXUPHBIX KMCJIOT HaKaIUIMBaeTCs B
opraHusme y 60JIbHbIX CaXapHbiM 1MabeToM, SBJISISCH, B CBOIO OYepe/ib,
MPeALIECTBEHHUKOM aLeTOYKCYCHOM KHCIOThI

y-I'mapokcumaciasnas kuciaora ('OMK) HOCH,CH,CH,COOH
OKa3bIBaeT HAPKOTHYECKOE eHUCTBUE, MPAKTHYECKH HETOKCHYHaA. [Ipu-
MeHsieTcsl B Bune Hatpuesoi comu HOCH,CH,CH,COONa (y-ruapo-
KCUOYTUpaT HaTpUsi) KaK CHOTBOPHOE CPEICTBO, a TAKXE B aHECTE3HO-
JIOTUM B KQY€CTBE HEMHTAJISILIMOHHOIO HAPKOTHYECKOIO CPEeACTBa IPHU
onepaumsx.



MHOrooCHOBHbIE€ THAPOKCHUKHUCJIOTHI

MHOroocHoBHble THAPOKCHKHCJOTHI. BaxHoe 3HayeHHE HUMEIOT
MOJIUTeTepOPYHKIMOHANBHBIE COCAUHEHUSI, COAEPXallue T'MAPOKCH-,
aMMHO- M KapOOKCWIbHBIE rpynmbl. B 4aCTHOCTU, MHOTOOCHOBHBIE
THAPOKCUKUCIIOTHI MIparoT OOJIBLIYIO POJIb B OMOXMMUYECKHUX MPOLIEC-
cax. Haubonee pacripoctpaHeHbl B mpupoae si0jo4Hasi, JUMOHHAs U
BUHHbIE KMCJIOTHI.

SAbnounan xncnm!HOOCCH(OH)CH2COO§\0THocmca K IMKap-
OOHOBBIM KHCH0TaM. B 3HAYUTEIBbHBIX KOJIMYECTBAX CONEPXUTCH B He-
3penabix s010Kax, pabuHe, QpykToBbIX cokax. B uukie Kpedca L-16104-

Has KUcjora obpa3yercs Ipy ruaparauuu ¢pyMapoBOd KUCIOTHI M Jalee
okucsiercss kobepmentom HAIL™ B 11aBesieBOYKCYCHYIO KMCIIOTY.

H_ _COOH
N COOH COOH
I 0, ot L
K Chcoon THAIH-HT T
7N A
Hooc” 'H CH,COOH

(dhymapoBasi KHC/I0Ta L-A6104yHas KHCI0TA aBeNeBOYKCYCHas
KHCJI0Ta




MHOrooCHOBHbIE€ THAPOKCHUKHUCJIOTHI

JlumonHaa kuciaora (2-eudpoxcunponar-1,2,3-mpukapborosas Kuc-
aoma) HOOCCH,C(OH)(COOH)CH,COOH B 60nb1InX KOTAYECTBaX
CONEPXUTCS B IUIOAAX LIATPYCOBBIX PaCTeHUI (JIMMOHBI, areJIbCUHEI), a
TaKXe BUHOrpane, KpbDKOBHMKE. OHa OTHOCUTCS K TPMKapOOHOBBIM
kucnotaM. Cov TMMOHHOM KUCIOTHI Ha3bIBAIOTCS 4UmMpamamu.

BHOCHHTE3 TMMOHHON KHCJIOTH B LIMKJIE TPUKAPOOHOBBIX KHMCJIOT

MPOMCXOAMT MO THUITY aJIbA0JIbHOM KOHACHCALIMU U3 1L1aBeJIEBOYKCYCHOM
KHUCAOTHI M aueTunkodepMeHTa A

COOH 0
(|:____ O/FH— CH.— c? UMTPaTKMHa3a
[ = ¢ TNSCHA
CH,COOH
LWABENICBOYKCYCHANA aueTunkohepmMeHT A
KHCI0Ta
COOH COOH

| P H,0 | O
. V4 2 Va4
——3> HO—C—CH,—C —2—» HO—C—CH—C
* TN\gCpA —HSCoA | * NOH
CH,COOH CH,COOH

NPOAYKT aThA0NbHOIO JIMMOHHAA KHCIO0Ta
NPHCOEAHHEHHUSA




MHOrooCHOBHbIE€ THAPOKCHUKHUCJIOTHI

BunHbIE KHCJIOTBI COOTBETCTBYIOT OOLUEH CTPYKTYpHOM (opmyne
HOOC*CH(OH)*CH(OH)COOH, T. e. npeacrassiior coboi o, o’ -au-
TMOPOKCUSTHTApHble KUCAOTH. OHM coaepXar ABa aCUMMETPUYECKMX
aToMa yrjiepoaa ¥ NMo3TOMY J0JIKHBI ObUIM OBl CYylIECTBOBATH B BUIE Ye-

THIPEX CTEPEOM3OMEPOB

COOH COOH
H—t—OH HO——H

COOH COOH
H——OH HO——H / /
HO——H H——OH H——OH HO——H
COOH COOH COOH COOH

D(+)-BHHHAsI KHCIOTA L(—)-BHMHHas KUCOTA ME30BMHHAA KUCIOTa




MHOrooCHOBHbIE€ THAPOKCHUKHUCJIOTHI

D(+)-BuHHAaA KHCJA0TA, WK OOBIKHOBEHHAsi BAHHAs KUCJIOTa, B Me-
IULMHE U3BECTHA NMOA Ha3BaHMEM BUHHOKAMEHHOM KMCIOTHL. OHa I10-
nydyeHa K. Illeene (1769) u3 BUHHOro KaMHsi — Ocanka, BhIITaJaloLLEero
NpHY OpOXEeHUU BUHOTPATHOIO COKa.

D(+)-BuHHasi KMCIOTA CONEPXKUTCA BO MHOTUX PAaCTEHUAX, B YaCT-
HOCTH BHHOTrpane, psiouHe. Conu BUHHOM KMCJIOThI Ha3bIBAIOT mapmpa-
mamu. Kucnast xajueBasi Colb TPYIHO pacTBOpUMa B Bone. OHa ocax-
naeTcs B BUHHBIX OOYKax B BUIE TaK Ha3bIBAEMOr0 BMHHOIO KaMHS.

L(—)-BuHHas KHCJI0Ta UMEET OJMHAKOBBIE CBOMCTBA C D(+)-BMHHOM
KUCJIOTOM, HO NMPOTUBOMOOXHLIE 3HAK BpalleHUss U GopMy KpHCTAI-
noB. Takum obpa3oM, D(+)- ¥ L(—)-BUHHBIE KUCJIOTHI NMPEACTABISIOT
coboit mapy 3JHaHTUOMEPOB



MHOrooCHOBHbIE€ THAPOKCHUKHUCJIOTHI

Bunorpaauas kuciaora (1. 1. 205 °C) obpa3syercs Ipyd CMeIIEHHUU
PaBHBIX KOJIMYECTB IpaBO- M Ji€BOBpallalomed BUMHHBIX KUMCIOT. OHa
He obsiafaeT ONTUYECKON AaKTUBHOCTBIO, OTVIMYAETCH MO (PU3HMYECKHM
CBOMCTBaM OT SHAHTUOMEPOB U NpPeACTaBJIsieT coOoM pauemMar (cM. 3.2.6).
BuHorpaaHas Kucjiota o6pa3yercst Ipy NPOLO/LKUTEIBHOM HarpeBaHUU
C BOIOM J1I0OOM M3 ONTUUECKU aKTUBHBIX BUHHBIX KMCIOT. Eciiu Takoe
HarpeBaHUE NMPOBOAMUTHL B MPUCYTCTBUM LIEJIOYM, TO ITOJYYAETCS ME30-
BUHHAas1 KMCJIOTA.

Me3oBHHHAA KHCAOTA — THUIIMYHBIA IMpUMeEpP MOJIEKYJIbI, COAepXa-
LIEX LIEHTPbl XUPAJIBHOCTH, HO B LIEJIOM SIBISAIOMIENCS aXUpPaIbHOMU
M3-3a HaJIMUMS IJIOCKOCTH CUMMETPUM. Me30BUMHHAas KHCJIOTa He obJa-
NAET ONTUYECKOM AaKTHUBHOCTBIO; OHA IpEaCTaBIsieT CO0OM Kak Obl
«BHYTPEHHUM» palieMaT: IBa UICHTUYHBIX LIEHTPa XUPaJIbHOCTH UMEIOT
pa3IMyHble KOHPUTYPALIUH.



OKCOKMCIIOTHI

OKCOKHMCIOTAaMU HA3biBAIOT COCAMHEHUS, COAepXKalLUE B MOJIEKYE
OJIHOBPEMEHHO KapOOKCHJIbHYIO U ajbACTUAHYIO (MM KETOHHYIO)
TPYTIbI.

BaxHyi0 posib B GHOXMMHMUYECKHUX TTPOLIECCAX UTPAIOT KEeMOHOKUCAO-
mbl — MMUPOBUHOIpaIHAsI, ALIETOYKCYCHasi, 1IIaBeJIEBOYKCYCHasA U OL-OK-
COrJIyTapoBasi KUCIOTHI.

I I I
CH,—C—COOH  CH,—C—CH,—COOH  HOOC—C—CH,—COOH
MUPOBHHOIpazHas KHCa0Ta allETOYKCYCHaA KUCNO0Ta LIABENEBOYKCYCHAsi KHCJI0Ta
0

I
HOOC—C—CH,—CH,—COOH

0-OKCOT/TyTapOBas KHCAOTA




OKCOKMCIIOTHI

ITnposunorpannas kucaora CH,C(O)COOH (1. mn. 14 °C, T. xum.
165 °C) — omHO M3 LIEHTPAJIbHBIX COEAUMHEHUH B LIMKJIE TPUKAPOOHOBBIX
KUCJOT. OHa SABISIETCSI TAKXKE OJAHUM M3 INPOMEXYTOYHBIX MPOAYKTOB
MOAOHHOKUCN020 N Chupmo6020 Opoixcerus yraeBoaoB. MoxeT ObITh Mo-
JlydeHa NMpu B3aUMOJEHCTBUM aLICTWIXJIOPUIA C LIMAHUIOM KaJIus C TO-
CJICAYIOIIUM TUAPOJIM30OM 00pa3ylolIerocss KETOHOHUTPUJIA WIK NMYTEM
OKHUCJIEHHUS MOJIOYHOM KUCIIOTHI.

0
0 |
KCN H,O
cH;—c/  ——» CH,—C—CN —1>
Cl —KCl
AlUCTUIXJIOPHUA
I N
—> CH,—C—cooH <2 cH,—CH—CooH
NMHPOBHHOTpaaHas MOJOYHAs KHCNOTa

KHCNIOTA



OKCOKMCJIIOTHI

ITupoBuHOrpasHas KHMCJIOTA JIETKO AeKapOOKCHIMpPYETCS NpH Ha-

rpeBaHMM C pa30aBJICHHOU U AEKAPOOHUIUPYETCS — C KOHLEHTPUPO-
BaHHOM CEpHOU KUCJIOTOM.

0
H,SO ),70°C I H,S0,(pa36.), 150 °C Y
CH,COOH <o) CH,—C—COOH —2dOLINC, fy ?
—Co : —co, s
YKCYCHast NMUPOBMHOTPAIHAS aueTanhIerun
KHCII0Ta KHCJI0Ta

ITupoBHHOrpagHas KUCIOTa CHIbHEE YKCYCHOM M CIOCOOHA K €HO-
nu3anuu. BaxHoe ee nmpousBogHoe — GochoeHONTHPOBUHOrpaTHas
Kuciaora (docdar eHonbHOM (HOPMBI NMHUPOBUHOTPATHOM KHCIOTHI).
B opranu3ame aHMOH 3TOH KMUCJIOTH — (pochoeHoInupyBaT — obpa3y-
€TCS B NMPOLIECCE IJIMKOJU3a U CIYXHUT NMpeALleCTBEHHHKOM IMpyBata.

fj) OH (1? o-
/0P < /°—P<
cH,=c{ OH el 0"
COOH COO-

dochoeHonnMpoBUHOIPaIHAs KHC/IOTA tdochoeHoanupysar



OKCOKMCIIOTHI

B opranuzMme IIBK moaBepraercsi BOCCTAHOBJIEHHI IIPH yUacTHH (ep-
MEHTOB JeruaporeHas u cucreMsl HAJ[*H, (HUKOTHHAMHIAJeHUHIHHYKIEO-
TH/I BOCCTAHOBJIEHHEI) ¢ 00pa30BaHHEM MOJIOUHON KHCIIOTHI:

COOH COOH
| JlernaporeHasa |
C=0 = HO C H
| \
CH, / H,
I[IBK L(+) MOJIOYHAT
KHCIIOTa

2. IIBK pexkapOokcHIupyercs in vivo (B OpraHu3Me) B IIPHCYTCTBHH
(¢epMeHTa JeKapOOKCHIA3BI H KOo(epMeHTa ¢ 00pa30BaHHEM aleTalnbIeruia.
KOTOPBIIT JIETKO OKHCJIAETCA H B IPHCYTCTBHH KOdH3uMa A (HSK,A), mpeBpa-
[1aeTCsA B AKTHBHYIO (POPMY YVKCYCHOI KHCIOTEI (ALIETHIKO3H3HM A):

0 0 0
/ O]: HSKoA /
CH-C—COOH —= Hc-¢ —OFHSKoA o0 &
[IBK -CO, H -H,0 SKoA

ArneTaapagerusg Anerun KoA




OKCOKMCJIIOTHI

IlaseneBoykcycnas kuciaora HOOCC(O)CH,COOH onHoBpeMeH-
HO sBJIsieTCS O- U -xeToHOkMcaOTOM. OHa ob6pa3syercs B LIMKIIE TPU-
KapOOHOBEIX KMCJIOT IPU OKHMCJICHUM A0JIOYHON KUCIIOTHI.

o0k ?()OH CH,C(0O)SCoA, H,0 o
+ ') A
HO+H HALL,L , ¢=o0 : 5> HO—C—CH,COOH
—~HAIIH, -H* | —HSCoA
CH,COOH CH,COOH CH,COOH
L-a6104yHas LL1aBe/IEBOYKCYCHas JIUMOHHas
Kuciaora KHCII0Ta KHc107a

a-Okcorayraposas kucaora HOOCC(O)CH,CH,COOH (1. . 110
°C) MOXeT OBITb OTHECEHA M K O/~ U K Y-KeTOHOKUCIoTaM. OHa y4acTBy-
€T B LIMKJIE TPHMKApPOOHOBBLIX KMCJOT M CIYXMUT IpeailieCTBEeHHUKOM
BaXXHBIX aMUHOKHUCJIOT — TJIyTAMUHOBOM U 4Yepe3 Hee Y-aMUHOMAacCHs-
HOM.



OKCOKMCJIIOTHI

Aueroykcycnas kucaora CH,C(O)CH,COOH — mnpencraBuTeNb
B-keToHOKMCIOT. B CBOGOOAHOM COCTOSIHUM IPEICTaBJIsET CHPOINO06-
Pa3HYIO XHUIKOCTh, YK€ NP KOMHATHOM TeMIIeEpaType MEUIEHHO BblIe-
JAIOIIYI0 THOKCHU yraepoaa. [TonyJyaloumiics npyu 3ToM alleTOH o0pa-
3yeTcsi IEpPBOHAYAIbHO B €HOJIbLHOM (hopMe.

S et M
h o = | —
ey~ OH
ALETOYKCYCHAA KHCIIOTA alleToH

ALIETOYKCYCHasl KMCJIOTa 06pa3yeTcs in vivo B Ipoliecce MeTaboIn3-
Ma BBICHIMX XHUPHBIX KUCHOT. Kak MpoayKT oKucjiaeHus [B-ruapokcu-
MacCJISHOM KUCJIOTBI Hapsny ¢ NMPOAYKTAMHU €€ INpEeBpalleHUI HaKariy-
BaeTCs B OpraHU3Me Y OONBHBIX CaXapHBIM 1UabeTOM (TaK Ha3bIBacMbIe

«alIETOHOBBIE» UJIU «KETOHOBBIE» TEJA).

ALETOHOBBIC TEIa
- ;
CH,;—CH—CH,—COOH %> CH,—C—CH,—COOH —5» CH,—C—CH,
B 2

B-ruapokcumacnsHas KUCNOTa alleTOYKCYCHas KHCIOTa alleToH
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