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s yrBopernst HCN 3acrocoByrots cymimnr KCN i NH,4CI:

KCN + NH,Cl == KCI + NH,C=N (18.4)
0
NH,CN —> NH; + HCN (18.5)
5. 3 MaJIOHOBOI0 eCcTepy CHHTE3YIOTh O-:AMiHOKHUCJIOTH:
ROOC~_ _ ROOC~_ _
/NH2 + R'-O-N=0O R_OH> /NH—N=O —>
ROOC i ROOC
| 26711486 4083
H./Ni ROOC_ _ " ROOC~_ _
—Eo S RH—NH, —RCoCl, > RH—NHCOR" —>
2 ROOC ROOC
?OOR
ROOC~_ - -
N SR—NHCOR"|Nd ———> R"—C—NH-C-R" —
-C,HsOH ROOC” -Nal | I
COOR
COOH H
+3H20 L m l to m
2ROH. -R'cooH R —(|3—NH2 <o~ R —(I:—COOH
COOH NH,

o-ai ifeérsioa  (18.6)
6. IlpueaHaHHA aAMOHIAKY /10 HEHACHYEHHUX KHCJIOT (CHHTE3
B-aminokucior). Ile npueananns BimOyBaeThCs MpOTH MpaBuiaa Map-
KOBHIKOBA:

S+ _/g—\‘go S+ O 4NH, O

Y%
CH,= CH—CZ + H=NH, ——> H,N— CH,— CH,—C{
A OH N ONH,
aéoeét aa al 113 iamkeu
eefiet 0a piatisiitaiceensioe  (18.7)

7. OnepxxaHus B-aMiHOKCHJIOT 3 MaJIOHOBOI KucjioTH (B. Po-
aioHosB, 1926 p.):

COOH NH, COOH
C/O+ HNH, + CHy ———= L 0
R—K | 2* CHe —53 R—cl:—IC—H <o, R-CH-CH;-COOH
COOH H COOH NH,
B-aminokHCIOTA (18.8)
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8. OnepxaHHs KANPOJAKTAMY Ta E-aMIHOKANIPOHOBOI KM CJIOTH:

20 N — OH
O 2= e (0 -
-H,0

IIHUKIIOI'CKCaH IIUKIIOT'CKCAaHOH IIUKJIIOI'CKCAHOHOKCUM
H,SO c=0
22 l _HHOH _ H,N-(CH,)s-COOH
NH
neperpynyBadHsa bekmana kanposiakram €-aMIHOKAIPOHOBA KUCJIOTA (189)

@i3nyHi Ta XiMiYHI BJIACTHBOCTI

Aminokucnomu — 1€ OE3KOJIpHI KPUCTAIIdHI PEYOBUHHM, SIKi
PO3YUHSIOTHCS Yy BO1, BAXK4€ — B OPraHIYHUX PO3ZUYMHHHUKAX.

AMIHOKHCIIOTH MICTATh OJTHOYAaCHO OCHOBHY M KHCIIOTHY TpYIIH,
110 JIO3BOJISIE€ iM YTBOPIOBATH BHYTPIIIHI coi ab0 bemainu (binonaphi
M yeimep-ioHu ), TOOTO BOHH BUSBIAIOTH aM(POTEPHUI XapaKTep.

VY BomHMX po3uMHaXx, 3ajexHO Bin pH cepemoBuia, icHye piB-
HOBara Mix I[BITEP-10HOM, aHIOHOM 1 KaTIOHOM:

O H>7 (+OH" + 20 H<7 (+H' + 20
HN-CHy-cZ LT Nen,-o - A HaN-CH,-cZ
O -H,0O @) OH
aHIOH LBITEP-10H KaTiOH (18 . 10)

SKo KoHIIEHTpallli aHIOHIB 1 KaTIOHIB OJHAKOBI, TO B €JIEKT-
pUYHOMY TMOJII MEepEeMIlIeHHsI LBITEpP-I0HIB He BiIOyBaeThed. Lle 130-
CJICKTpUYHA TOYKAa aMIHOKHUCJIOTH, MPH SIKIH KIIBKICTh LIBITEP-10HIB €
MaKCUMaJbHOK0. BB KapOOKCHIBHOI Ta aMiHOTPYIM OJHA HA OJHY
3YMOBJIIOE PAJT iX creuu(PIYHUX BIACTUBOCTEH.

1. YTBOpEeHHSI KOMILIEKCHUX COJIel 3 iOHAMH BaKKMX METAJIB:

o : H,C™ 32 C=0
. F 2
2HN-CHycZ 4 cu2 22O | \Cu\

KOMIIJICKCHA CIIOJIyKa

(xenar) Kynpymy (18.11)
2. Peakuii, 1o po3pizHsiloTh -, B- i y-aMiHOKHCJI0TH.
o.-AMIHOKHUCJIOTA T1J 4Yac HarpiBaHHs YTBOPIOIOTH JUKETOIIMNe-
pa3uHMU:
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H3C\ 20

o HaC\ O H3C\

Ic—C HC—C\/ HC—CH;
N0 oW v P mN W
HO NH, 2H20 NN e—ch

AL _C—CH H,C—CH

C—CH o1l N CH, N CHy
o” CHj 2,5-481 4086-3,6-4%1 61 - 2,5-a81 408 ET i ABAGRI

agai 3 i 3 80ace (18.12)

B-AMIHOKHUCIIOTU YTBOPIOIOTH, TOJOBHMUM YWHOM, HEHACUYEHI
KHUCJIOTH:
@) @)
7 {° Z
— — — ——> CH;— CH=CH-—C
O P S S oy e B e OF
€101 i 1aa éefél oa

NH,
B4l 3 1 460A1 T 42 BefieT 04 (18.13)
Y- 1 0-AMIHOKHUCJIOTH YTBOPIOIOTh JJaKTaMu (BHYTPIIIHI aMiau):
COOH _ t Cco
THO /
NH (18.14)
’Y-aMlHOMaCHHHa KHCJI0Ta ’Y-6YTI/IpOJ'IaKTaM
COOH 0 CO
H,0 NH
NH 2
2 (18.15)
d-amiHOBaJiep SHOBA KUCJIOTa d-BasiepoJlakTaM

KpiM Toro, aMiHOKMCJIOTH BOJIOJIIIOTh yCiMa BJIACTUBOCTSIMM, Xa-
PAKTEpHUMHU JJIsl aMIHOCTIOJIYK Ta KapOOHOBUX KHCJIOT. Tak, OCHOBHa
aMIHOTpyTIa YTBOPIOE COJI1, AJIKITYEThCS U allMITIOETHCS, pearye 3 HITPUT-
HOIO KHCJ0TOI. KapOokcuibHa rpymna yTBOPIOE COJi, €CTEpH, rajore-
HaHT1APUAU TOIIO.

[IpakTHyHe 3HAYEHHS Ma€ IUKJIYHA MOXIJHA €-aMiHOKAIpOHOBOI
KHCJIOTH — Kanpoiakmam, siKui 3aCTOCOBYIOTh JIJI1 BUTOTOBJICHHS CHH-
TETUYHOI'O0 BOJIOKHA — KANPOHY — PEAKIIEI0 CTYIIHYACTOI MOoJiMepHr3allii
3 PO3KPUTTSIM ITUKITY:

c=0
2n Loo— NH— ﬁ:—(CHz)g,— NH— € — (CH,)s

(@) @) n
(18.16)
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Kanpon Takox Moke OyTH OTpUMaHUI pPeakIli€ro MOJIKOHISH Al

€-aMIHOKAIPOHOBOI KHWCJIOTH, AHAJIOTIYHO JO0 OTPUMAaHHS HaNJIOHY
(14.2a).

18.1 Iouaineruam i OiJIKH

Binku — 11e ckiagHl BUCOKOMOJICKYJISIPHI CIOJIYKH O10JIOT1YHOTO

MOXO/IKEHHS, 110 MOO0YI0BaH] 13 3aJIMIIKIB aMiHOKHUCIIOT, 3’ € JHAHUX MK
-C-NH-

co0010 MEeNTUAHUMHU (aMiJHUMH) 3B’ SI3KaMu g) . YMOBHO pPE€UYOBH-

HH, K1 MICTATh MeHIe 100 3aJMIIKIB aMIHOKUCIIOT, Ha3UBAIOThCS 1Ol -
nenmuoamu, a oupme 100 — 6izkamu. Ilominentuau, y CBOIO Yepry,
NOAUISIIOTECST Ha Ounenmuou, NMOOyJOBaHI 13 3aJMIIKIB JBOX aMiHO-
KHUCJIOT; mpunenmuou — CKJIQJat0ThCs 13 3aJTUIIKIB TPbOX aMiHOKHUCIIOT
TOIIO. 3a3BUYal YCKIIAJIHEHHS CTPYKTYPH MOJIaMIHOKHUCIIOT MOKHA TI0-
JaTh TPOCTOK CXEMOK: aMIHOKHCIOTa— AUMENTHUA — MOJINEeNTU
— OU10K. [I71s1 KO’KHOTO OLKa MOCHIAOBHICTh CIOJIYYEHHS aMIHOKHUCIIOT
pI3Ha, 1 IIe Ma€ BAKJIUBE )KUTTEBE 3HAUCHHS.

Ymeopenus nenmuonux epyn. 3a MDKMOJIEKYJSIPHOT B3aeMOAlT
JIBOX O.-aMIHOKHCJIOT YyTBOPIOIOTHCS TaK 3BaHl MENTHIHI YIPYIO-

BYBAHHS:
HoN-CH-COOH + HpN-CH-COOH ———= HaN-CHy-C-NH-GH-COOH
CH, i O CH,
TJILIKAH ajnaBiH JUIEHTU]T TIIUIaTaHIHY (1817)

0.-AMIHOKHCJIOTH € TOJIOBHUM KOMIIOHEHTOM OYJOBH OLJIKIB, 10
CKJIaly SIKUX BXOJIUTh OJu3bko 20 1HAWBIAYaJbHUX aMIHOKHCIIOT.
AMIHOKHUCJIOTH Ta OLIKM CHUHTE3YIOTHCS JKMBUMH OpraHizmMamu. JIroj-
CbKUW OpraHi3M 3JaTHUN CUHTE3yBAaTH BCl HEOOXiAHI HOMY aMIHOKHC-
JI0TH, KpiM BochMH. Lle Tak 3BaHi HE3aMIHHI aMIHOKHUCJIOTH, 1 JIFOJUHHA

MOBMHHA X y>KMBATH pa3oM 3 Dkero (Tadu. 16.2).
Tabnuysa 18.2
He3aminHi aMiHOKHMCJIOTH

HoN — (CHy)s— (|3H — COOH '
NH, JI13un
CH;— (llH — CH — COOH
| TpeoHin
OH NH, P
| MertioHiH
NH,
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Ilpooosorc. maon. 18.2

CHy— CH — CH— COOH
| | Banin
CHs NH,
CHy— CH — CH, — CH — COOH
| | Jleituuna
CHa NH,
CH3— CH, — CH — CH — COOH
| | [30oneinmna
CH; NH,
C¢Hs—CH, — CH— COOH
| ®deHinanadin
NH,
CU—CHZ— |CH— COOH
N NH, Tpunrodan
H

Knacudikauis 0ijkiB
binku nuistecs Ha npomeinu (IPOCTl) 1 npomeiou (CKIIAAHI).
[IpoTeinn CKIagaroThCS 13 3AUIMIIKIB aMIHOKUCTOT. [IpoTeinu MicTiaTh y
CBOIM CTPYKTYypi, KpIM aMIHOKHCJIOT, BYIJIEBOJHY, HYKJICTHOBI KHUCIIOTH,
dbochopHy KUCHOTY, OAPBHUKH TOIIIO.
[IpoTeinu NoauIsItOTHCS, 3a1€AKHO Bl MPUPOAN HEOUTKOBUX CKJIa-
JOBUX, Ha:
1. Hykneonporeinu (HyKJI€iHOBI KUCIOTH).
2. ®ochopomnpoteinu (hochopHa KUCITOTA).
3. I'mokonpoTeinu (ByrieBoIun).
4. Xpomomnporeigu (0OapBHUKK).
VHikanbHa MOCHIIOBHICTh aMIHOKUCJIOTHUX 3aJIMIIKIB Y JIAHITIO31,
IO XapaKTepHa Il KOXKHOTO O1JIKa, Ha3UBAETHCS NMEPBUHHOI) CHIPYK-
myporo dinka. MakpomoJieKyiu O1Ka B3a€EMOJIIIOTh MK CO0O0I0 3 YTBO-
pEHHSM BOJHEBUX 3B’s3KiB. IIpu 11pbomMy BiIOYBa€ThCA 3aKpydyBaHHS
MOJIEKYJ y criipani. Taka CTpyKTypa Ha3uBA€THCS 6MOPUHHOIO.
3a3HaueH1 crhipaial MOXKyTh YTBOPIOBaTH MiX cO000 AuCYIb(diaH1
MICTKH —S—S—, aMiJHI Ta BOJHEB1 3B’S3KH, y PE3yJbTaTi 4oro Bij0y-
BA€THCS iX 3aKPyUyBaHHS B KIIYOOK (27200)71y) aO0 BOHU PO3MIIIYIOTHCS
nopsiJl 3 YTBOPEHHSIM HUTKOMOAIOHOT CTPYKTYpHu — @hibpunu. 1lle — mpe-
muHHa cmpykmypa 0inka. 3yCTpIYa€eThCA 1 YemeepmuHHa cCmpyKmypa
oinka — cknagHl OUTKOB1 (opmyBaHHS pPi3HOT (GOpMHU 3 JEKUIBKOX
MOJINENTUAHUX JIAHITIOT1B.
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Cunres noJsinenTuais

CuHTe3 MOJINENTHIIB € CKIAJHUM 3aBIaHHSAM, ajie BIH Mac BEJIM-
Ye3HE TEOPETUYHE M MpaKTUYHE 3HAYCHHS. ['0JIOBHI €Tanu Takoro CUH-
Te3y CKJIAJAI0ThCS 13:

1) 3axucTy QyHKIIIOHAIBHUX IPYI aMiHOKHUCIIOTH;
2) YTBOPCHHS MENTHIHUX 3B’ SA3KiB;
3) BUOIPKOBOTO BIIICTUICHHS 3aXHIAI0OYUX TPYIL.

[leit MeTon € GaraTocTaaIMHUM, TPYJIOMICTKUM 1 OTPEOY€E BUKO-
PUCTAaHHSA YHCTUX €HAHTIOMEPIB OL-aMIHOKHUCIOT L-psany (S-koHdirypa-
mist). IIpoTe Bxke CHUHTE30BaHi JEAKl MOJinenTuau (rOpMOH I1HCYJIIH,
dbepMeHT puboHyKIeasa), siKi MICTATh ToHa ] 100 aMiHOKHUCIIOT 3 TOYHO
3aaHOI0 1X MOCJIIIOBHICTIO.

g 3axucty NH,-rpynu 3acTOCOBYIOTS:

1. Kap6o6enzokcurpyny CgHsCH,0O-CO-, sxa BBoauThCH 32
nonomoror kapoodensokcuxiopuay CeHsCH,O-COCI.
2. Tpudeninmernnbay rpyny (CgHs)sC-, sika BBOAMTBCS 3a JIOTIO-

Mororo Tpudeninxiaopmerany (CegHs)zCCl.

I 3axucty —COOH rpymny mnepeBoisaATh y mpem-0yTHIOBHMA
ecTep:

/O
"TN 0 — c(eHy);

Huxue HaBeEHO MOJIEJIbHY CXE€MY CUHTE3y MOJIMNENTHIY 3 ami-

HOKHCJIOT O-TJIIUHY ¥ o-aJaHIHY.

1. 3axuct NH,-rpynu:
@

O O Il O
7 7 7
C6H5-CH2-O-C\ Cl + H2N-~CH2jC\ OH W C6H5-CH2-O-C-NH-CH2- C\ OH
aeoei (18 18)
2. AktuBania COOH-rpynu:
O
I O

CoHs-CHy-0-C-NH-CHy- ¢ o CeuN=C=N-CeHy  —»
JTUITUKIIOTEKCUITKApOOaiiMi

?IJ C”) ’|\|H'C6H11

C6H5-CH2-O-C-NH-CHz-C-O-C:N-C6H11 (1819)
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3. YTBOpEeHHSA JUNENTUIY:
(”) (I? II\IH'C6H11 (|3H3
CgHs-CH,-O-C-NH-CH,-C-0O-C=N-C¢Hy; + H2N-CH-%-O-C(CH3)3

O

mpem-O0yTUIIOBUH €CTEp ajlaHiHy
7 T Gt
CoHe-CH,-0-C-NH-CHp-C-NH-CH-C-0-C(CHg)s + O=C-NH-CHyy
@] NH-CgHq4
3aXUIICHUN JUMCTITU TIIIaTaHIHY (18.20)

4. BinmenyieHHs 3aXUCHUX I'PYIL:

%’ QG
CgHe-CH-0-C-NH-CH-C-NH-CH-C-0-C(CHy); H/Pd+HO . co, +
0
e
+ H2N-CH2-C-NH-CH- C\ + (CH3)3C-OH + C6H5CH3
OH 0830 -40006T 486 o B6AT
aesoeéaéai si fil €80 (18.21)

VYka3zaHy NOCIIJOBHICTh PEaKIiii MO>KHA TMOBTOPIOBATH Aaii 0
YTBOPEHHS TPUNENTHUY, TETPANCHTUY 1 TOTINEHTUY.

[lepcieKTUBHUM € meepoogpaznuii cunmes noainenmuodie (Me-
pugino, 1962 p.). YTBopeHHs NENTUAHUX 3B’SI3KIB MPU 1[bOMY Bia0OyBa-
€THCA HA MOBEPXHI TBEPJIOr0 MOJIMEPHOTO HEAPTOHOMIYHOTO HOCIA. Sk
MoJIiMep BUKOPHUCTOBYIOTh XJIOPMETWJILOBAHUM MOJIICTUPOJI, 1110 MICTUTH
aktuBH1 rpynu —CH,Cl, ciiBnoniMep ctupoiy i IuBiHIIOCH3EeHY. 3axu-
II€Ha 3a aMIHOTPYIIOI0 aMIHOKHCIIOTa pearye 3 aKTUBHUMH TpyHaMH
HOCISl 3 YTBOPEHHSIM CKJIaJHOECTEpHOro 3B’si3Ky. IloTiM 3HIMaroTh 3a-
XUCT aMIHOTPYINU ¥ AiI0Th HA MPHUB’SI3aHUM 10 TOJIMEPHOI MiAKIaIKH
[JIIUH O-aJJaHIHOM, 3aXUIIEHUM 3a aMIHOrpynoto. JloCSITHyBIIM EBHOI
JOBXKUHM TIOMIMENTHAY, WOro BiAIIEIUIIOIOTH BiJ MOJIMEPHOTO HOCIA
nieto cymii HBr 1 CF3-COOH:

O

. ' Il
- : H,/Pd
i-CHy-Cl + HOOC-CHy-NH-X  —=p=  +CH;-0-C-CH,-NH-X —

3axXuiICcHa aMIHOKHCIIOTA
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O O O
: I +HOOC-C(CHg)-NH-X I I
-CH,-O-C-CH,-NH; > E-CHZ-O-C-CHZ-NH-C-CllH-NH-X —

CHs

O O
I Il

E-CHZ-O-C-CHZ-NH-C-(IZH-NHZ
CHs (18.22)

MPUBUTHI TUTICHTH]T TIIIUH-JUTIHY
3HATH HpI/IBI/ITI/Iﬁ HOHiHeHTI/II[ MO>XHAa TaAKUM YHNHOM:
9 o - o 9
E-CHZ-O-C-CHZ-NH-C-CIIH-NHZ + H,0O _H, E'CHZ'OH + HO-C-CHZ-NH-C-CllH-NHz
CHs CHs
QTAHUITTIIUH (JUITeTITHT) (18 . 23)
AkicHi peakirii Ha OLI0K

1. biyperoBa peakumiss BKa3ye Ha NPUCYTHICTb HENTHIHUX
3B’SI3KIB, BHUKOHYETHCS JIOJABAaHHSAM HAUIMINKY JYyry 1 Kymnpym
cynbdary. lle peakmis Ha OiypeT, SKUH OTPUMYIOTH PO3KJIAIOM
kapOaminy 3a temnepatrypu 150—170°C:

@) @)

@) @)
Il Il 0 Il Il
H2N-C-NH2 + H2N-C-NH2—t> H2N-C-NH-C-NH2 + NH3 (1824)
Biyper

biyper 13 comsimu Cu(Il) y my>kHOMY cepenoBHIIll YTBOPIOE (h10JIETOBE
3a0apBIICHHS.

2. KcanronporeiHoBa peakuisi — Mmij 4ac B3aeMOJii OUIKIB 3
KOHILIEHTPOBAHOIO HITPATHOIO KHUCIJIOTOI 3’SIBISIETHCA >KOBTE 3a0apB-
JICHHSI, SIK€ TICHS J0JJaBaHHs aMOHIaKy MEePEXO0UTh B OPAHKEBE..

3. Peaknis MisioHa — mig yac B3aemMojil OUIKIB 3 pPO3YMHOM
HgNO3; B HiTpaTHINl KHUCIOTI YTBOPIOETHCS KOPUYHEBO-YEPBOHUI OCall
a00 3’SBJISIETHCS YEPBOHE 3a0apBICHHSI.

4. is coaelt maroMOymy. Ilin yac HarpiBaHHs OUIKIB 3 JyTOM Y
npucyTtHocTi cone Pb(Il) Bumagae wopuumii ocax PbS.

5. HinrigpuHoBa peakuiss — OUIKM y pa3l KUII SITIHHS 3 BOJHUM
PO3YMHOM HIHTIAPUHY (TPUKETOTIAPUHISHTIIpAT) Aal0Th CHHE 3a0apB-
JICHHH.

6. Peaknis AmamkeBH4YAa — J0JIaBaHHS JO PO3YMHY OIIKY TJIi-
OKCHJIOBO1 1 KOHIIEHTPOBAHO1 CyJb(haTHOI KUCTOTH Ja€ (h10JIE€TOBO-CUHE
3a0apBICHHS.
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PO31JI 19. AVIINUKJ/ITYHI BYTVIEBO/HI

Amiuukiiudi (BiA arighamuuni yuxaiyni) HA3UBAIOTHCS TaKl ByTJie-
BOJIH1, MOJICKYJIM SIKUX MICTATh OJUH a00 JIeK1JbKa UKJIIIB HEapOMaTHy-
HOTO XapakTepy. 37e0ibIIoro — e HacHueHi CIONYKHU. IX Iue Has3u-
BalOTh IHUKJI0ATKaHaMU (1ukiIonapadidaMu) abo IUKIOaTKeHaMH (IUK-
aoonediHaMu), 3aJ€KHO BiJ BiACYTHOCTI YM HAsSBHOCTI MOABIMHOIO
3B’s13Ky. TaKOX 3aCTOCOBYIOTH JI€SIKI ICTOPUYHI Ha3BU — IMOJIIMETUIICHH,
HaTeHHU.

Kaacudikauist, i3omMepisi Ta HOMEHKJIATypa

AJIUKIIYHT  CIIOJIYKH MOAUISIOTBCS 3aJ€XKHO BiJl BEJIMYUHHU
IUKJIIB, 1X KIJIBKOCTI Ta CIIOCOOY CMOJYYCHHS LIUKIIIB. 3aJIe’KHO B1Jl KUJIb-
KOCTI IMKIIB aIIUKIIYHI BYIJIEBOJAHI JUIATHCA Ha MOHO-, Oi1- Ta
MOJILMKIIIYHI CTIOJIYKH.

Haii6inpIua rpyna HUKIIYHUX CIONYK — MOHOWUKIiuHi. 1X Ha3Ba
MOYMHAEThCS 3 Mpedikca yukio-, a HyMepalio MpoBOASTh TaKUM YH-
HOM, 1100 3aMICHHUKH OTpHMajd HaWMEHIIl HOMEpPH. 3 METOK CIIpO-
IICHHSI HAMMCaHHS (POPMYJ LMUKJIIYHI CHOJYKHM YMOBHO 300paKaroTh Y
BUTJISAII TEOMETPUUHUX PITYp (TPUKYTHUK, I’ ITUKYTHUK TOIIIO):

| >CH2 abo I> | abo CHj
ITUKJIOTIPOTIaH IUKII00yTaH METWILUKIIONIEHTaH
»CHs 3
CH,-CHj
NCl 1 2
1-metuin-2-xJ1oporukioneHTa  1,3-1uKIoreKcaaieH 3-eTHnnMKIOreKceH-1

Benuky rpyny mukioandkaHiB CKJIaJal0Th OIUKIIIYHI CIIONTYKH, K1
OyBaloTh 13 PO3’€JHAHUMHU IUKJIaMHU, 3 O€3MOCEPEIHBO CIOIYUYCHUMU
onuHapuuMu C—C a6o moxasiiHuMu C=C 3B’s3KaMH, CHIPaHOBUMU 1
MICTKOBHUMHM.

1. ¥V cnonykax 3 po3’eOnanumu yukiamu MDK JBOMA IUKIAMU
ICHy€ sIK MIHIMYM OJIMH aTOM KapOOHY, KWW HE BXOJUTH JI0 >KOJIHOTO
KUIBLIA:

D—CHz—Q [>—C23H2— C1:H2<>

OIIUKIIONPOITIIIMETaH 1-1uKII00y THII-2-ITUKJIOTIPOTTIIETaH
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2. Y cnonykax 3 6e3nocepeoHbo CHOJYYeHUMU YUKIAMU OCTaHHI
3’€JIHaH1 MK COOOI0 OJMHAPHUMU a00 MOABIMHUMHU 3B’si3kaMu. KoxeH
IIMKJI Ma€ BJIACHY HyMepallilo, 10 TOYMHAETHCA B MICIA iX 3’ €/THAHHS:

> G D

1,1°-6imuknonponin 1,1’ -IUKIONPONUIIIUKIOOyTaH 1,1’-0iuKIONIEHTA I CHITIACH

3. Cniparnogi CIONYKUA MICTSThH CIIpaHOBUM (BY3JIOBHI) aTOM Kap-
6OHy JUIs IBOX LUKIIB. IX Ha3Ba moymMHaeThes 3 npedikca cnipo-, a nani
nudpa B KBaJpaTHUX TyKKaX YKa3ye Ha KIJIbKICTh aTOMIB KapOOHY CIIO-
4aTKy MEHIIIOTO ITUKITY, a TTOTIM MICIs Kpanku — OLIBIIOTO IUKIY (BY3-
JIOBUM aTOM y Jy’KKaX He Mo3HayarTh). [loBHA HyMepallis MOUYUHAETHCS
3 HAaUOIMKYOTO JI0 BY3JIOBOTO aToMa KapOOHY B MEHIIIOMY LMK ¥ Mpo-
JTOBXKYEThCSI MO MNEpUMETPy Mojekyiqu. Koim B MoOJEKyJl MNPUCYTHI
HEHACUYEH1 3B’S3KH, BUOMPAIOTh TaKUil HAMpPSMOK HyMepallii KiJellb,
1100 KpaTHi 3B’ A3KH OTPUMaII HAWMEHIII HOMEPH:

ciipo[2.4]rentan  cmipo[4.5]neka-1,3-nien cripo[3.5]HonHa-1,5,7-Tpuen

4. Micmkogi CIIOAYKHM MICTATh 1Ba BY3JIOBI aTOMH KapOoHy. Ix
Ha3Ba MOYMHAETHCS 3 mpedikca Oiyuxno-. Jlam y KBaApaTHUX TyKKax
MO3HAYaTh NU(PPaAMU KUIbKICTh aTOMIB KapOOHY KOXKHOTO LMKy MIX
BY3JIOBUMHM aTOMaMH, sIKI IPU LIbOMY HE BPaxOBYIOTHCS, BiJl OUIBIIOTO
UKy O MEHIIOro. 3a Ay>KKaMU pO3TalllOBYIOTh Ha3BY BYIJIEBOJHIO 3
ypaxyBaHHSIM yCiX aTOMIB KapOOHy. SKII0O MICTOK MIX BY3JIOBUMH
aToMaMu HE MICTUTh aTOMIB KapOOHY, TO B QyXKax nmuiryTh 0 (Hysb).
Hymepartiito mounHaoTh 3 OJJHOTO 3 BY3JIOBUX aTOMIB 10 HaJI0BIIOMY
HUISIXY 0 APYroro BY3JIOBOrO aroMa KapOoHY, Jajl il MpOoJ0BXKYIOTh 10
JOBIIOMY 13 III€é HEHYMEPOBAaHUX MUIAXIB JO MEPIIOro aroMa W
3aKIHYYIOTh HAMKOPOTIINUM HIJISXOM:

H
1 1 2 8 1 ICZ 3

6 2 7
7 3 7 3

5 3 6
4 5 4 6 ° 4
oirukio[2.2.1rentan oirukiio[3.2.1]okran 2-MEeTHIIOIITUKIIO-
(HOpOOpHaH) [3.3.0]okTan
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Ioniyuxniuni COAYKWA MICTSITh TPU, YOTUPU W OUIbIIE IUKIIIB,
CIIOJyYEHHX JIBOMA Ta O1jIbIlIe MICTKAMHU:

1012 3
ad 4
8 76 5

TpULUKIIO[5.3. IZ’G]IIOIIGKEIH
JI1st amiuUKIIIYHUAX CIIOJYK XapaKTepHI BCl TUIIH 130Mepii.

CTpykTypHa i30Mepisi 3aJ€XKUTh BiJl BEIUUUHU LUKITY, TPUPOIU
3aMICHMKA, X B3aEMHOTO PO3TAlllyBaHHS ¥ MOAUISIETHCS Ha TaKl BUJIU:
130mepis po3mipy yukiy:

H,C H,C—CH,
| SCH—CH; ~— ]

H 2C H ZC —CH 2

MCTHJIIUKIIOIIPOIIaH LII/IKJ'IO6YTaH

130mepis nonoscenns 3amicHuKa:

CL/CZHS O/ CoHs
CoHs I
CoHs

opmo-1,2-nieTuiuKkIiorekcal mema-1,3-TIeTWINMHKIOTEKCaH  napa-1,4-MieTHIIUKIOTeKCaH

[30mepis Oiunux 1anyrocis:

CHs CHs
CH,-CH,-CHj CH-CHg
CHs
1-meTun-2-nponinmneHTan 1-meTu-2-i30npornianenTan

[30mepis 3a Kinbkicmo amomie KapOoHy 8 OIUHUX 3AMICHUKAX!

/ C H3 / C H2-CH 3
NCH,-CH,-CHj “NCHyp-CHg
1-MeTHIT-2-TTPOMIITUKIO0yTaH 1,2-nieTmIIHUKIIO0yTaH

[30Mmepis 3a nOI0XCEHHAM NOOBIUHO20 38 'SA3KY:

[>— CH=RH, <>=CH2

BIHUTIIUKJIONIPOTIaH METWJICHIIUKIOOYTaH:
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I'eomeTpuyHa i30Mepist B IIMKJIOAJKaHaX BHHHUKAE 3aBJISKU
’KOPCTKOMY PO3TalllyBaHHIO 3aMICHHMKIB Yy ITUKJi, YHACIIJIOK YOI'0 BOHH

HE 3/1aTH1 3MIHIOBATH CBOE MOJIOKEHHS BIJHOCHO IJIOMINHHN KIIBII:
cl cl CH3 CHg H,

| |
~—

CHs

yuc-1,2-uXITOpOIUKIONpONal  yuc-1,2-TUMETHIIUKIO0yTaH — mparc-1,2-TuMeTHIIUKI00yTaH

HeoOxi1HO BpaxoByBaTH, IO IUKJIOAJIKAHU, K MPAaBUJIO, MAalOTh
HE TIJIOCKY, a MPOCTOPOBY OYIOBY y BUIJISAI IEBHUX KOH(pOpMAITi.

EnanTiomMeTpisl alMKIIYHUX CHOJYK BHHUKA€E 32 HASBHOCTI XI-
panbHOrO aroMa KapOOHY M BiJICYTHOCTI €JIEMEHTIB CUMETpii, y mepIiry
yepry, IJIONMHM cuMeTpii. Tak, IUKIONpomnaH 13 JBOMa OJIHAKOBHMH
3aMICHUKaMu B mpawuc-1,2-monoxeHHsIX a0o 3 JBOMa PI3HUMHU SIK Y
mpanc-1,2-, Tak 1 yuc-1,2-n0N0KEHHAX ICHY€ y BUTJISA/I €HAHTIOMETPIB:

Cl H . H Cl H H H H

e R
. [

H o c|:|E § | H CH; | cic | chH
H H H H
eHaHTiOMepu mpanc-1,2-TuxIopo- EHaHTIOMepH  yuc-1-MeTHII-2-XJI0po-

IIUKJIONPOTIaH IIUKJIONPOTIaH

Kondopmaniiina i3oMepiss 1HuKiIoalIKaHIB MOB’s3aHa 3 0CO0JIM-
BOCTSAMM 1X

KiH H,C——CH, CH,
<0 0 HoC”), nooCH
HZC\@ 90 2\ 108°/ 2

CH; H.C CH, H,C—CH,

OynoBu. Ak yxe OyJo 3a3HaYEHO, IIUKJIOATKAHU B JIMCHOCTI HE € TUIOC-
KHUMH, a ICHYIOTh y BUTJISIAI JESKUX MPOCTOPOBUX MOOYAOB (KOHGOP-
MmepiB). [lepegymoBOI0 CydacHOTO TpakTyBaHHSI OyAOBU HIUKIIYHUX CIO-
nyk Oyna teopis HamnpyxeHHs A. baiiepa (1885 p.), sskuii BUX0oAWB 3 iX
IJIOCKO1 OYJIOBU 1 MOSICHIOBAB CTIMKICTh IUKJIIB BIJIXUJICHHS iX BaJCHT-
HUX KYTIB BiJ TeTpaeapuyHoro kyrta 109°28" y merani. OTxe, BiAXu-
JIEHHSI B1J] I[OTO KyTa € MIPOIO CTIHKOCTI IIUKIIYy 200 Miporo HOTo peak-
IIMHOI 31aTHOCTI.

Opnak Teopisl HaNpyKEHHS HE MiJTBEPWIACh, OCKIJIBKU IPYHTY-
Bajiacs Ha MOMIJIKOBIM JyMIIl MPO IJIOCKY OynoBY HUKIIB. Tak, mecTu-
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YJICHHI Ta BUII HUKIM BUSBWINUCS HE MEHIII CTIMKUMU HIXK M SITUYJICHHI.
[Tizuime I'. 3akc Ta E. Mop mpumyCTuiIM ICHYBaHHSI B IIUKJIAX MEBHUX
MIPOCTOPOBUX HEIJIOCKUX MOOYy0oB. Hampukiaza, 1js [UKIOreKcaHy Taki
HEIUTaHapH1 CTPYKTYpH IIOAIOHI A0 KoHdopmalii Kpiciaa ado BaHHH
(4oBHA).

[lomanpmM pPO3BUTKOM TEOPETUYHUX YABICHb OYJIOBH IIHKJIO-
alIKaHiB Oyia meopisi kongopmayitinozo ananizy K. Ilimepa (1947 p.), sixa
OOTPYHTOBYBAJIacsi TEPMOJIMHAMIYHUMH PO3paXyHKaMH €HEPreTUYHOrO
cTany MoJiekyau. [Ipu 1iboMy BpaxoByBaiucs HE JuIle ‘‘OalepiBChKI™
KYTOBI, aJie ¥ “MITHEepiBChbKI” TOPCiitHI HanpykeHHs. OCTaHHI BUHUKAIOTh
YHACJIIJIOK BUMYIIICHOTO BIIXWJICHHS BiJl HAMBUT1IHIIINUX 3arajlbMOBAaHHUX
(aHTH-) KOH(pOPMAIIIH, 10 OB’ SA3aHO 13 B3aEMHUM BIAIMITOBXYBaHHAM a00
MPUTSATAHHIM 3aMICHHKIB, 1X 00OEpTaHHs HaBKOJIA 3B SI3KY.

3arajioM Ha BHYTPILUIHIO €HEPTiI0 MOJIEKYJH, 3TIIHO 3 TEOpPIEI0
KOH(OpMAIIITHOTO aHami3y, BIUIMBAIOTh B OCHOBHOMY YOTHPH T'OJIOBHI
YUHHUKU:

.+ “OailepiBChbKe” HANPYKEHHS (3yMOBJIIOE 3MIHY BaJ€HTHUX KYTIB);

o “HmiTHEpIBCbKE” HANPYKEHHS (3YMOBJIIOE IHBEPCIIO (3MIHY KOH-
dopmariii));

« HaNpyXEHHS BHACIIAOK TMPOSABIEHHS BHYTPIIIHbOMOJICKYJISIPHUX
BaHJ/IEPBAAJbCIBCHKUX CHJI BIJIITOBXYBAHHS 30JMKEHUX Yy MPOC-
TOP1 3aMiCHHUKIB,;

« HaIpyXEHHs 3B’ SI3KIB (3yMOBIIIO€ 3MIHY MIXK SIAEPHUX BIJJIATICH).

Otxe, Oyab-sfika MOJIEKYyJla HaMmaraeTbCs HaOyTH Takoi KOH(Op-
Mallii, JJ1sl IK01 CyMa HampyKeHb YCiX 3raJlaHuX YMHHUKIB, 00 eHepris
BHYTPIIIHBOMOJICKYJISIPHUX B3a€EMOAIN (€HEpTis Hampy>KeHHs), Oyna O
MIHIMaJIbHOIO.

19.1 IlukJjdoaaKaHu

1. Metoau oxepxannsi. OCHOBHUM JKEPEJOM JOOYBaHHSI IIUKIIO-
aJKaHiB CIy>XKUTh HadTa (uuKIonapadiHoBa), 3 AKOi iX BUIUIAIOTH 32
JOTIOMOT'0I0 PO3TOHKHU. PO3riIsiHEMO T'OJIOBHI JJA0OPAaTOPHI METOIH.

BigmenjeHHs1 rajioreHiB Bijg o,M-IUrajoreHajJJKaHiB Merta-
JaMM. 1Ied MeToJl € (PaKTUYHO BHYTPIIIHbOMOJICKYJISIPHOIO PEAKIIIEI0
Bropua. Ilpu aii Takux mertanis, sik K, Na, Mg, Zn, Ha o,0-auranore-
HOTIOX1HI YTBOPIOIOTHCS LMKJIOaIkaHu. Halikpamuii BuxXiJ crocrepi-
ra€eThCs NI UKJIONPONaHy ¥ MUKIOOyTaHy B MPUCYTHOCTI MHJIETOA10-
HOro IUHKY B cnupToBoMy po3uuHi (I'. I'ycraBcon, 1887 p.):
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H,C—Br
HaC, +Zin — <] + ZnBr,
H2C_Br
1,3-nubpommpomnan LUKJIONPOIIaH (19 . 1)
2. Onep:xkaHHs1 3 HATPINIMAJIOHOBOIO eCTepy:
H;
H2C\ * H2C\ -2C.H-OH > HZC\ 7/~ COOR -2ROH
H,C—Br COOR 25 C
N Y -2NaBr H
| 46717426 &7i0ad 2
H>
N HaC—CH,
—
2 N NCOOH -2co, H,C—CH,
H, Oeééi aooai (19 2)

3. EctepoBa konaeHcauis 3a B. Jlikmanom (1894 p.)

[lix yac 3acTOCyBaHHS €CTEPIB IBOOCHOBHHMX KHUCIOT OTPUMYIOTH
IUKIIIYHI KETOHM BHACHIIJIOK BHYTPINIHBOMOJEKYJISIPHOTO YTBOPEHHS
3B’s13Ky C—C MiX 0-METHJIOBUM 1 KapOOHIJIbHUM aTOMaMH KapOOHY:

22 ~° A
LC 7 C
H,C”"°C—=0C;Hs  RONa HZC/ Ne=0 +H,0
HZC\ C— OC2H5 -C2H5OH \ / -C;Hs0OH
C \O H2C—CH'CO'OC2H5
H>
MieTUIaIAnIHaAT
H2 H2
C 0] H C/C
HZC/ \C=O t—» 2] \C=O
\ / -CO; H,C—/
H,C—CH-COOH C
H>
IIUKIIOI'CKCAaHOH (193)
4. IlipoJi3 coJieid IBOOCHOBHUX KHUCJIOT.
Hy o H;
P 7 C
H2C C\Cé (O t° HZC/ \ +H,/Ni
H,C B Toco. ko 7O oo
2 \C/C\_O 3 HZC\C -2
H2 O H2 IUKJIOTeKCaH
[UKJIOTIEHTaHOH (19 4)
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5. AIWJIOIHOBA KOHEHCallisl ecTepiB 0,M-IMKAPOOHOBUX KHC-
JoT. Peakiiss mpoXoauTh 3a KHUIIATIHHS B TOJyeHI abo O€H3eH1 Bif-
MOBIJTHUX 0., ®O-A1€CTEPIB 3 HATPIEM 1 TMOJSITA€ y BiAHOBIIOBAJIbHIM
HUKTI3aI1i 3 YTBOPEHHSIM EHJIOJATY, SIKUU MIiCs MIIKUCICHHS Mepe-
XOJIUTh B O-T1IPOKCHUKETOH (AILIMIIOIH):

I
C— OC2H5 {0 C—ONa +2HCI
(cEHZ)n + 4Na —————— ((EHZ)n I “oNacl
L— C—OC,Hs -2C;HsONa L— C—ONa
0 A1 431 60 | 206%
o, O-Jiectep
C—OH TayTOMepis C=0 +H,/Pt
— CHon | === (CHy) | o
L— C—oOH L— C—oOH
SHII0JT aIUJIOTH
L C=0 CH
N 2
—> (CHy), | abo (CHo)n |
—CH, —— CH, (19.5)

6. Konnencaniss o,0-auniTpmiaiB. [lix mi€i0 OCHOBU CHOYATKY
YTBOPIOETHCS TAYTOMEPHUW E€HAMIHOHITPUI, SIKMM y KHCIOMY CEpPENo-
BUIIII JIETKO MEPEXOJIUTH Y [3-OKCOITUKIOKAPOOHOBY KUCIIOTY:

_ CH— CN C—CN
(L(H )\C— N e, (CHy)y | == (CH | e,
2 L— C=NH L— C—NH, -2NH;

0L, O-AUHITPUI €HaMIHOHITPHII
CH— COOH 0 CH
(E t E 2
—>  (CHp)p | e (CH2)n |
L— c=0 -CO, L~ c—0 (196)

B'OKCOHI/IKHOKap6OHOBa KHCJI0Ta

7. l'inpyBaHHs1 apOMATHYHHUX CHOJYK:

+H,/Ni, 150°
CH3 > CH3
+2H,/Ni, 150° (:O +3H,/Ni, 200° @

HadTaneH TeTpaJliH JeKaJliH (19 . 7)
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@i3uuHi Ta XiMiYHIi BJIACTHBOCTI

Mononuknoankanu C3;—Cy SIBASIOTH COOOI0 ra3u, moynHaodH 13 Cs
— piguHu. BoHU XapakTepu3yroThCs IS0 BUIIOI TEMIIEPATypPOIO KH-
MHHA, HIK X amipaTudHl aHaJIoTH, Majlo IOJSpHI H MPaKTUYHO HEPO3-
YUHHI Y BOJII.

XiMI4HI BJACTHBOCTI ITUKJIOAJIKAHIB 3HAYHOIO MIPOIO 3aJI€KaTh BiJl
CTIMKOCTI iX IUKIiB. Tak, HMKIIONpPOIAaH, KU Ma€ HaMEHIN CTIAKUM
UK, 3JaTHUM 10 peakiliii MpUETHAHHS 3 PO3IICIUICHHSM LUKIY H 3a
BJIACTUBOCTSIMHU Harajaye ajikeH.

KBaHTOBO-MeXaHIYHI PO3paxyHKH CBII4YaTh, 10 B MOJEKYJ IIHK-
nonponany peanbHuil kKyT C—C—C () Mix Sp3-ri6pnz[HHMI/I opOiTansIMu
ckianae He 60°, a 104°. YHacnigok 1[bOro, MakCUMallbHE MEPEKPUTTS
opOitasieil BiAOyBaeTbCsi HE B3J0BXK MiXx siepHoi oci 3B sa3ky C-C, a
JeNI0 To03a Hel (Mo3a CTOPOHAMHU TPUKYTHHKA) 3 YTBOPEHHSM Clald-
Kilmoro “6aHaHomno1i0HOT0” 3B 3Ky, AKUU (PAKTUYHO € TPOMIKHUM MIX
0- 1 T-3B’ SI3KaMH.

Haii0isib1y CTIMKICTh MPOSIBISIIOTH I SITH-, IIECTUYIEHHI Ta BUII
UK, 71 SKUX THTIOB1 PEaKInii 3aMiIIeHHs, oa10H1 10 ankaHiB. BoHn
HE PO3ILICIUIIOIOTHCS Ha XO0JI0/1 32 i OpoMy, 030HY TOIIIO.

1. 'inpyBaHHSl HUKJIOAJIKAHIB (KATAJITHYHUI TiIPOreHoJi3).
OctaHHs peakilis Ha3UBAETHCS 3BOPOTHUM KaTaiaizoM M. 3e/iHCBKOTO:

80°, Pd
A + H2 —— CH3-CH2-CH3

200°, Pd
+ H2 —_— CH3-CH2-CH2-CH3

200°, Pd
— CH3-CH2-CH2-CH2-CH3

300 Pd
+ H,
(19.8)
2. Peakuis npueananns. [1ig gac aii ragoreHOBOAHIB HA MOXIJIHI
IIMKJIONIPOIIaHy PeaKilisi MPOXOIUTh 3a MPaBUIIOM MapKOBHIKOBA:
R— HC<(I:|_|2 + HBr —> R—(|3H —CH;— CHjs

e Br (19.9)

3. Peakuis 3amimenHns. Y peakiiii 3aMillieHHs O€pyTh y4acTh HE
TIIKK aTOMU T1IPOTEHY IUKITY, ajie ¥ 1HII 3aMICHUKU 32 MEXaHI3MaMH
HYKJICO(PIILHOTO 3aMIIlICHHS
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0
CH, + Br, —» CH— Br
-HBr

IHUKJIOIICHTaH 6pOMI_II/IKJ'IOHeHTaH ( 1 9 . 1 O)

4. OxucHenHsi. HaBenena cxema He BpaxoBY€ BCi€l pPi3HOMaHIT-
HOCTI TMPOMDKHHMX  PpE€akiii, W0 CYNpPOBOKYIOTh OKHUCHEHHS
UKJIOTEKCaHy:

<:> *Oq QOH *Os @o 0% HOOC-(CH,),~COOH

TUKIJIOI'€KCaHOJI OUKJIIOI'CKCaHOH aI[I/IHiHOBa KucCJjoTa (19 . 1 1)

5. He3popornuii kartaugiz 3eqaiHcbkoro. [[ukimoankaHu BCTy-
MAal0Th Yy PEaKI(li HE3BOPOTHOI'O TUCIIPONOPIIIFOBAHHS:

1500/ Pt O O
+ 2

OUKJIOI'CKCCH OeH3eH UKJIOI'CKCaH

1500/ Pt O O
abo 3
(19.12)

1,3-1MKIiorexcaaicy

19.2 HenacuueHi anMKJIi4HI BYTJIeBOIHI-IUKI0AIKEHH

[{uKJIIYH1 CIOJYKH, K1 MICTATh OJMH a00 OuIbIe IOJBIHHMX
(mOTpiHUX) 3B’SI3KIB, HA3UBAKOTHCA HeHacuueHumu. Lukam 3 moTpii-
HUM 3B’SI3KOM, TMOYMHAIOYU 3 BOCBMHUUWICHHOTO, SK IMPABUJIO, CTIHKI.
[TonBiitHI 3B’ A3KHU pO3TALIOBAHI SIK Y CAMOMY

A O QCH= CH;

IHUKJIOMPOTIEH IUKJIO0YTEH [UKJIONIEHTAII€H BIHUIIIAKJIOIIEHTAH
1 6 1 R
3
4 3
1,3-nuKIIorexkcaaicy 1,4-tmkiorexkcamicH 5,6-numernin-1,3-uuKnorekcaaiex
(cripsikeHi m-3B’S3KH) (13011bOBaHI1 T-3B’SI3KU)

UK, TaK 1 B O19HOMY JaHI031. CBOIMHU BJIACTUBOCTSAMH ITUKJIOATIKEHU
MIPUHIIMIIOBO HE BIAPI3HAIOTHCA BiA alipaTHYHUX HEHACUYCHUX CIOJYK.
["'osi0oBHA BIAMIHHICTE X MOJISTA€ B MIJBUIICHIN 34aTHOCTI HEHACHUECHUX
IUKJIIB JIO TIPOIIECIB 130MepHU3aIlii i1 Yac peaKxiiii.
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JloOyBaroTh HEHACHYEHI1 ITUKIIYHI CIIOJYKH 3a JOIIOMOTOK BiJ0-
MHUX METOJIB Il OTPUMAHHS SIK T-3B’SI3KY B LIUKJII (JI€TiApaTaIi€ero Bij-
HOBHHUX CIHPTIB, JET1APOrajoreHyBaHHIM CIIUPTOBUM JYTOM, IIEHOBUM
CHHTE30M TOIO), TaK 1 CaMOro IUKJIY 3 HEHACHYEHUX alipaTUYHUX
CIOJIYK:
H)C—CH,  clhv.  H,C—CH—Cl  NaOH H,C—CH
| — | >

| “NaCl, H,0 I
H,C—CH, H,C—CH, e HC—CH (19 13)

[{ukmoaKeHN OJEPKYIOTh 13 TIAPOKCU/IIB YETBEPTUHHOTO aMOHIIO
3a peakiliero posmiernsieHHs ['ohmana:

+ - {°
N (CHz)3+OH —— @ + N(CHgz); + H,0O
TpUMETHIIAMiH

IIUKJIIOI'CIITCH (19 . 14)
3aBISKM BHUCOKIM pPEakIiiHIi 31aTHOCTI, 3aCIyrOBYIOTh Ha YyBary
nukinoaieHu. Ilig vac nii cnupToBOro po3uMHy Jyry Ha 1,2-mudpomo-
IMUKI00yTaH YTBOPIOETHCS HECTIMKUN IUKI0OyTamieH. Takui ITHKIIY-
HUM JIIEH MIBUJKO JUMEPU3YETHCS 1O HEHACHUYEHOI TPHUIIMKJIYHOI CHO-
JIYKH, 1110 1ICHY€ Yy BUTJIAII IBOX KOH(OpMEpIB y (opMI1 BaHHHU Ta Kpicia.

H,C—CH—Br +2NaOH HC—CH JMMEPHU3aLlis_ | |
] —we g
H,C—CH—Br HC—CH

1,2-muépomMonnkIo0yTaH UKJI00yTaIl€H Tpurmkio[4.2.0.0%°JokTamien-3,7
(19.15)

L —

/

(19.16)

BaHHOMOA10Ha Gopma KpicnonoioHa popma

[{ukJIonIeHTaIl€H  JIETKO  JUMEPU3YETHCS  JI0  TPUIUKITYHOL

CIIOJIYKHU:
3 1
2
9
— tO 4

2 CH, —— 10
= 8

5 6 7

TpuLukIio[S.2.1 .OZ’G]LLeKaJ:IieH-&S
3 JIyXHUMH METajaMd LUKJIONEHTAJIEH YTBOPIOE CTaOUIbHUN
UAKJIONEHTAAIEHUTbHUN aH10H:
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— —— \ _ +
CH, + Na —> CH-Na a0 (—:CH-Na
\ 'Hz \

HaTpid MUKIONEHTAIIEH T (1917)

[{ukomeHTaIi€H BCTYIIA€ B peakilli JuMepu3ariii, JIEHOBOTO CHH-
Te3y, KOHACHCAIlll 3 aJbJIeTiIaMi 1 KETOHAMU 3 YTBOPEHHSM ())/1b8eHis,
pearye 3 peaktuBamu [ piHbsipa TOII1I0:

_= , CHy _—= CHj3
CH, + 0=C 5%%?» c=<
= CHs 2 = CHs(19.18)
TUMETUI(YIIbBEH
— —
CH, + RMgBr e CH-MgBr + R-H
= = (19.19)
MeHTa Il€HIIMArHiHOpoOMiT
19.3 Tepnennu

Tepnenamu Ha3UBaIOTh MPUPOJIHI, 3/1€OUIBIIOT0 IUKIIYHI BYTJIE-
BOaHI 3aranmbHOi dopmymu (CsHg)n, me n=2-8, a CsHg sBnse coboro
JAHKYy 130MpeHy, TOMY iX Ha3WBaIOTh IIe 130MpeHoifaMu. TepreHu
NOIIMPEHI B MPUPOJL Y BUTIISIAI PI3HOMAHITHUX €CTEPHUX OJIil pOCIUH-
HOT'0 TOXOJ/)KEHHS (TPOSHIIOBA, IIUTPUHOBA, M ATHA TOIIO), CMOJI XBOM-
HUX AepeB. OKCUTCHOBMICHI TTOX1AH1 Ha3UBAIOTh MepneHoioamu.

Tepnenu aUIATH HA MOHOIUKJIIYHI, OIIMKJIIIYHI, TPUITUKIIIYHI Ta 1H.

CuHTETHYHI TEPIEHU OJEPXKYyIOTh OaraThbMa MeTojaMu. Hampuk-
Jaj, JIMOHEH BUJ00YBAIOTh 3 130MPEHY 3a JOMOMOI0I0 JIIEHOBOTO CHUH-
TE3Y.

Jlo monoyuxniyHux BITHOCATH: MEHTaH, JIMOHEH, TEPHiHCHH,
MEHTOJI Tomo

@ @\CH(CHs)z O L cH(CH),

— CH—CHj

MEHTaH yuc-MeHTaH mpanc-MeHTaH
(1-meTun-4-130mpOoMniIIHUKIOTEKCaH)
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CHj CHj

Q9.5

— CH—CH; CHz— CH — CH3 CHg— CH—CH; CHz— CH—CHj

n-TIAMOJT O-TEpITIiHCH B-TepnineH Y-TepIiHeH
CHj
(CH3),HC CHs
I e e o
"o (I:H(c:H3)2 (CH3) HC
MeHTOI  (3-rizpokcu-1-MeTHi-4-i30mpoNiMKIoreKcaH) R,S-MeHTON

3a XIMIYHUMM BJIACTUBOCTSIMU TEPIEHU 3 JBOMA IMOJBIHHUMU
3B’sI3KaMU Ha 3pa30K JIMOHEHY, TEPIIHEHIB HaraayoTh HEHACUYEHI1 CITO-
JYKUA ¥ OPUENHYIOTh FaJION€HU, TaJTOT€HOBOAHI, T1APATYIOTHCS TOIIO.

biyukniuni micmkosi mepnenu TOAUISIIOTBCS HA TPYINU KapaHy,
MHAaHYy Ta OOpHAHY:

|C2H3 H3C\§, CHj ,
1 H1:C\3 1
o 3 3N 7,CHs
HsC 76 ) g 6
niHaH abo 2,6,6-tpumeTtnnoOinukio[3.1.1]rentan Kapas abo 3,7,7-TpuMeTu-
oirukiio[4.1.0]rentan
CH3 H3C U CH3
1
CH
6 2 6 ks
7 2
CH;-C-CHj, =
5 3 5 4 3
O6opnadn ab6o 1,7,7-rpumeTmnbinukiio[2.2.1rentan
4

OpHa 3 HaWBaXJIMBINIMX MOX1IHUX OOpHaHy — Kam(opa, sika Mae
MIMPOKE MpaKTUUYHE 3acTocyBaHHs. [i 700yBatoTh 3 eipHOI OJMBU KaM-
(popHOrO JIaBpa LIISTXOM MNEPETOHKH 3 BOJSHOIO MMAPOIO:
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O
I
“

(@)
AR
I
w

f

kamdopa

Kamdopy 3actocoByroTh K miacTugiKaTop AJIE BUCOKOMOJIEKY-
JSIPHUX CIIONYK Y BUPOOHHUIITBI LIENTYJI0iNy, LETI0JI03HOI KIHOIUIIBKH, a
TaKOXX Y MEAUIIUHI JJ1s1 30y KEHHSI CEPIIEBOI TIsTHHOCTI.

3 TeTparepneHiB 3acayroBylOTh Ha yBary Taki IPUPOJHI CHOJYKH,
AK KApOTHHH, CTEPOIAU(XOJECTepUH), NedKl BiTaMiHU(A), TOPMOHH.
Kapotun ynepiie OyB BUAUICHUNW 3 MOPKBH Yy BHUIJISI KPHUCTAJIB
qepBOHoro KOJII)Opy

HsC CHs H3C CH3
XTI

CHs éH?’ c/

0-KapOTHH
BiH MICTUTBCS HE TUIbKU B IUIOJIAX, ajie i y KOPOB’SIYOMY MOJIOII
Ta Maclll i Ma€ BEJIMKE 3HAYEHHS SIK CKJIaJoBa YacTHHA 1XKi: MOTpam-

JISIFOYM B OpPTraHi3M, KapOTHUH PO3IICIUIIOETHCS, YTBOPIOKOYHN BiTaMiH A
H3C\/CH3 CHs CH;

/\)\/\/I\./\
OL S OH BITaMiH A
CHj

3a 30BHIIIHIM BUTJISIIOM BiTaMiH A — KPUCTaJU KOBTOT'O KOJIbOPY
3 Tronn- 63—64°C, po3umHHUN y Kupax. MICTUTBCA B KOPOB’ SUOMY
MacJIi, MOJIOLI, KOBTKY SHIIsI, pu0’I4OMY JKHPI.

3araiibHUM JJ11 OyJIOBH CTEPOIAIB € TETPAIUKIIYHUN CKEJIET IUK-
noneHTaHopeHanTpeny. [li crnomyku AUISITECS HaA KIACH: CTEPUHH,
KOBYHI KHUCJIOTH, CTaTe€Bl rOopMOHM Ta 1H. HaiiBaxnuBimuM 300cCTe-
PUHOM € XOJEeCTepUH (MICTUThCA B MOJIOIll, >KOBTKaxX S€llb, HUPKAX,
KJTITHHAX IIEHTPaIbHOI HEPBOBOI CUCTEMHU):
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CHj

——~CH(CHa)-(CHy)s-CH(CH)
H3C
XOJICCTCPUH
HO

XomneBa KUCIIOTa 3HAXOIUTHCS B KOBU1, BUPOOISETHCS MEYIHKOIO 1

HEOOX1/1HA JIJIsl 3aCBOEHHS KHUPIB.
HO
|

3C

. | CH(CHa)-(CH,),-COOH
X0JICBA KUCJIOTA
HO OH

CrateBi TOpMOHU BUPOOJIAIOTHCS 3aJI03aMU BHYTPIITHBOI CEKpelii
JIOIWHU ¥ TBapWH 1 3yMOBJIIOIOTh KOHCTUTYIIIO YOJOBIYOTO Ta KiHO-
YOro OpPraHi3MiB:

OH O
H3C H3C
I I
H3C
0 HO ~
TECTOCTEPOH €CTPOH
(40MOBIYHIT TOPMOH) (>k1HOYMI TOPMOH)

310 |



Byenesoou

PO3/ILJI 20. BYTJIEBOJM (KAPBOTIIPATH)

20.1 Monocaxapuau

ByriieBogaMu Ha3WMBaIOTHCA CIOJYKH 3arajibHOi  (dopmyiu
Cn(H,0),, i3 unm i moB’s3ana ix Ha3pa (K. ImiaT, 1844 p. — kapoon i
600a). 3a XIMIYHOIO KJIacH(]iKaIli€ BYIJIEBOJIU HAICKATh A0 2lOPOKCU-
anvoecioie abo N0 2iOpOKCUKemoOHi8, TOOTO 1O CIIONYK, SIKI MICTATH
OJIHOYACHO T1APOKCUJIbHI TPYNH U aibJeriaHy ado KeToHHY. Byriesoau
HA3UBAIOTHCS 1HOJII YyKpamuy. BOHU MIUPOKO MOLIUPEH] B POCTUHHOMY i
TBAPUHHOMY CBIT1 Ta BIIITPAIOTh BAXKIIMBY POJIb Y KUTTEBUX MPOILIECAX,
Oyly4u JoKEpEIoM eHeprii j1s 010J0T1YHUX CUCTEM.

Knacudgikauist ByrieBoais

ByrneBoiu noauisitoTbCsl Ha TPU BEIUKI TPYIIU:

MOHOIYKpH (MOHO3HU-TPE03a, TETPO3a, IEHT03a, TeKC03a);
TUIYKPH (caxapo3a);
NOJIIYKpH (ITOT103H).

MoHoIyKpH, y CBOIO 4Hepry, MOJUIAIOTHCS Ha: a) ajabao3W (TijI-
POKCHAIBIETIN) — TeTpaaaba03a, MEHTaajlblo3a TOIIo; 0) KeTOo3u
(T1IpOKCUKETOHM ) — TETPAKETO3a, IEHTAKETO3a Ta 1H.

Huiykpu OyBaroTh: HyKpoOmoaiOHi abo ogirocaxapuam (qucaxa-
puau, TpUCcaxapuayd TOUIO), a Mojicaxapuau — HeIyKpomoaioHi (kpox-
Mallb, 11€J110J103a a00 KJIITKOBUHA).

J11st OLTBIIOCTI MOHO3 MOIIUPEH] TPUBIaJIbHI HAa3BH.

VY npuposi HaOIBI BiIOMi ABa BUAM MOHO3: TleHTo3a Cs(H,0)s5 =
CsH10O05 1 rekco3za CgH100g y dopMi anpo3 (meHTaanbao3a il rekca-
anpao3a) 1 keTo3 (MEeHTakeTo3a M TeKkcakerosa). PojaoHadalbHUKOM
MOHOCaXapuJIB € ONTHYHO AaKTUBHHMUI TIJIILEPUHOBUN allbACTia IS
anba03 1 JUT1IIPOKCUALIETOH JIJIsI KETO3:

H—I—OH o=
CH,0H CH,OH
TTIEPUHOBUM aTbJIET1]T JIUT1POKCHAIIETOH

HaiibinpImie 3HaueHHsT B IPUPOJI MAIOTh alibJI03H, SIKI BOJIOIIOThH
D- a6o L-koHdirypariero. 3ragaimo, 10 HaJeKHICTh BYTJIEBOAIB 10 D-
a0o L-psamy rpyHTyeTbcsi Ha KoHQIrypailii HMKHBOTO aCHMETPHYHOTO
aToma KapOOHY, Ha BIIMIHY BiJ] T1APOKCHUKHUCIIOT 1 aMiHOKHUCIIOT.
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['eneTnuHmit psig anba03 MOJAHUM HA CXEMI:
CHO

H—I_OH (TpHO3N)
CH,OH

D-rnineprHOBUMN aJIbJIeTi]T

' '

CHO CHO
H—OH HO—H (TeTposn)
H—-OH H—-OH
CH,OH CH,OH
D-eputpoza D-tpeo3sa
. I _ I
CHO CHO CHO CHO
H4-OH  HO-H HO—H H—-OH
H—TOH H—OH HO—H HO—TH (TIeHTO3H)
H—OH H—OH H—OH H—OH
CH,0OH CH,OH CH,0OH CH,0OH
D-pu6o3a D-apabino3a D-nikcosa D-kcuiio3a
D-anzsa/l D-MaAHﬂ mﬂ%a l?i);oe,a (rexco3n)
D-anpnoza D-rmroko3a D-ranaxroza D-rynosa

[ToniOHa kapTHHA CIOCTEpIraeTbcs M L-TiminepuHoBOro anbje-
rizy. BuxopucraBimm sk poJoHaYaJIbHUKAa KETO3 JUTIAPOKCHAILETOH,
MOXHa MOOYIyBaTH 3a aHAJIOTIEI0 1X TEHETUYHUH Psifi, O B pE3yJbTaTI
npuseae a0 OyaoBu D-¢ppykrozu. D-rimroko3a it D-gpykrosa € 13ome-
pamu. Dimiep BUBIB JJIsI HUX MPOEKUINHI (HOPMYIIH, BUBYAIOUM XIMIUH1

BJIaCTUBOCTI (BigHOBJIeHHs HI, anniroBaHHS, OKMCHEHHS ):
CH,OH

CHO
=0 H—-OH
HO—H HO—H
H—OH H—OH
H-—T-OH H-—T-OH
CH,OH CH,OH
D-¢dpyxTo3a D-rmoko3a

[1i hopmMyin Ha3WBAIOTRCS BIOKpumuMu adbo aanyrocosumu (kapoo-
HinoHumu). HyMepallilo MoYMHAKTh 3 TOTO KiHIS JAHIOra, J0 SKOTO
ommk4e epedyBae okcorpyna. byno BcraHOBJIEHO, 110 OJUH T1APOKCHIT
32 XIMIYHUMU BJIACTUBOCTSIMHU BIJIPI3HAETHCS BiJl 4OTUPHOX 1HIIMX — OH
(BiH OinbIn peakiiiiHO3maTHHI). Tak, rioko3a W ¢Gpykro3a siK Kap-
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OOHLJIbHI CTIOJMYKU HE pearyBasiu 3 riipocyibditom Hatpito NaHSO3 Ta
HE BCTyHajdd B peakiio KoHjaeHcallii. OTxe, iCHyBaia 1HIIA ¢opma
MOHO3, TakK 3BaHa yukiiuna abo nanisayemanvha (popma O. Konni —
b. Tonnewnca), sika yTBOPIOETHCS 3a TAKOIO CXEMOIO:

H OH
N\ 7/
C=0 + ROH =T—7——= /C\
OR (20.1)
KapOOH1IbHA CIIOTyKa HaITiBaIeTalb

Huxniyna i Bigkputa GOpMU € maymomepamu OJIAH BiJTHOCHO
onHoro. IliBanerans rIIOKO3U YTBOPIOETHCS 32 PaXyHOK O-BYTJICLIEBOTO
aTomMa B TIJIIOKO3u abo Y- abo O-ByrieneBux aromiB. Ilpu 1pomy
3 SIBISIFOTHCS nipano3na (IecTU4YeHHa, O-dhopma) BiJ IUKIY MipaHy U

@ypanosna (I’ ATUYIICHHA, Y-PpopMa) BiA HUKITY Gypany GopMmu:

O O

@ O
mipaH bypau
?H
CHO H-C CHQOOH CH,OH CH,OH
H—TOH H—TOH — HO——l HO——l
HO—TH HO—-—H 0 HO—H HO—TH 0 HO—TH 0
H——OH H—TOH \ H—TOH H——OH | H—OH
H—OH H— H—OH H— H—H J
CH,OH CH,OH CH,OH CH,OH CH»

D-riroko3a D-rimoxomnipanosa D-¢pykroza D-dpyxrodypanoza D-ppykromnipanosa

Cnin BIA3HAUWUTH, MO JJISI AIBJOTEKCO3 y KPUCTAIIYHOMY CTaHi
XapakTepHa MiBalleTallbHa TipaHo3HAa (opma, a y BOJHUX PO3UMHAX
YTBOPIOETHCSA PIBHOBAXKHA CYMIII MIBAIETAIBHOI 1 BIIKPUTOI (popmu,
TOOTO TayTOMEpis MPOTIKAE TIILKU Y BOJHUX PO3UMHAX. Y TBOPEHI IMiBa-
1eTagl MOXYTh MaTH O~ 1 3-hopMu, sk Ha3UBAIOTHCS anomepamu (B1T
JaT. aHo — Bropi, Haj). a- 1 B-popmu He aHTUTIOAH, a ducmepeoMepu.

H. OH HO. H
H OH H OH
a-hopma B-bopma

VYkazaHui TIJPOKCUII 1 € THUM, IO BIIPI3HIETHCA 3a XIMIYHUMU
BJIACTUBOCTSAMU BiJ 4oTUphOX 1HIUX OH. Moro Ha3uBawTh 2nr0ko3uo-
Hum a00 B1J] IHIIIUX MOHO3 21IKO3UOHUM T1POKCUIIOM.
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BigMiaHICTh y KOH(ITYyparlii Apyroro 3Bepxy aroma KapOoHY
yTBOpIo€ enimepu. Hanpuknaza, D-riatoko3a it D-maHo3a € eniMepaMu:

COH COH
H—J—-OH HO—J—-H
D-riroko3a D-mano3za

BynoBy MOHO3 HHKIIYHOT (POpMH 3pYydHO TOKA3yBaTH NepPCHEK-
musHumu gopmyramu Y. Xeyopca (1929 p.). Cnmig nam’staTd, IO
aToMu, po3tamioBani y ¢hopmyi Komrmi—Tomnenca 3imiBa, 300pakyrOThCs
3BEpXY, PO3TAIIOBAHI CIIpaBa — BHU3Y KUIbIIA:

OH
|1 CH,OH
H-G y L H H
H—£0H O
3 O -— H
HO—H H
4 OH |
H—-OH
H— g OH | OH
CH,0OH H OH
D-rirokonipanosa (20.2)

bins n’sitoro atoma kapOOHY TiAPOreH OMUHUBCSA BHU3Y, TOMY 11O
JUIsl YTBOPEHHSI OKCUTE€HOBOI'O MICTKA C>-0O HeolxinHe obepTaHHs 4Yac-
THHH MOJIEKYIIH HABKOJIO BaeHTHOI oci C*-C> 1ist 3aKpUBaHHS [IUKILY.

VY niiicHOCTI X TUIIOKO3a M (PpyKTO3a ICHYIOTH HE Y BUIJISAL
IJIOCKOTO I’ SITU- 200 MIECTUWIEHHOTO LIUKITY, @ Y BUIJIA1 TPOCTOPOBUX
KoH(opMepiB hopmu “BaHHU 200 OUIBII €HEPTETUYHO BUT1IHOI (POPMHU
“kpicna’:

HOH H H OH
H.O
lHBepCI}I KTy
HO
f_;/*H HO H
H QH
H OH
“BaHHA” - D-rmroko3a - “kpicno” (203)

Jl1st 3pyyHOCTI Hagani 0y/1eMo BUKOPUCTOBYBATH TIJIOCKHI BapiaHT
dbopmynu Xeyopca, mam’iTar0uH, 110 B PaJbHOCTI MOJIEKYJIa Ma€ Ty 4d
1HITY KOHpOpMaliitHy OyJI0By B POCTOPI.

AHAJIOT1YHO MO’KHa Hamucatu (QypaHo3Hy W mipaHO3HY (opMyiu
Xeyopca 1151 PpyKTO3HU:
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HOH,C o CH,OH HOH,C o OH H CHZOH H —O OH
OH OH
‘H HO H H HHO }<HHO
H OH H HOH Lo\ CH,OH
OH H OH H OH H OH H
a-D-dppykrodypanosa B-D-dpyxrodypanosa a-D-dppykronipanosa B-D-dpykromnipanosa

AnbJIOreKco3u y BIAKPUTIA (OpPMI MarOTh YOTUPU ACUMETPUUHUX
aTOMM KapOOHY 1, SIK HACJIJIOK, 3arajbHa KUIBKICTh 130MEpPIB JJISI HUX
nocsrac N=2" a6o 2°=16. 1li 16 crepeozoMepiB yTBOPIOIOTH 8 map
C€HAHTIOMEPIB, HAIIPUKJIAJ, ONTUYHI aHTUNoAN D-ritoko3a i L-riatoko3a,
sKa OTPUMaHa CUHTETUYHUM HUISTXOM:

CHO ! CHO
H—OH : HO—H
HO—+H ! H—-OH
H—+OH ; HO—H
H—OH ; HO—H
CH,OH - CH,OH
D-riroko3a (rpupoaHa) L-rmroko3a (CUHTETHYHA)

VY Bumajaky miBaueTaqbHUX (OPM YHUCIO 130MEPIB 3pOCTAE y JBA
pasu 10 32 3a paxyHOK IMOSIBH aHOMEPiB (al-, 3-).

st dpykTo3u, sika Mae 3 aCUMETPUYHUX aTOMHU KapOOHY, YUCIIO
130MepiB  JOcCsTae 2°=8 CTEpeoi30MepiB, fKI YTBOPIOIOTH 4 mapu
eHaHntiomepiB: 4 D-psiau i1 4 L-psanu.

CH,OH . CH,0OH
HO—H ; H——OH
H—OH ' HO—+—H
H—-OH i 0—-H
CH 20 H ) CH 20 H
D-¢dpyxTo3a (mpupoana) L-dppyxTo3a (cuHTEeTHYHA)

OTpuMaHHs MOHOCAXapHU/IiB

1. l'igpoJi3 nucaxapuais i moJricaxapuaiB:

C12H22011 + HQO _HZ&—’ 2C6H1205 (204)
nucaxapun (caxaposa) MOHOCaXapuI
(C6H1005)n + nH,O M’ NCgH 1206 (205)
roricaxapu/i MOHOCaXapuI
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2. HemoBHe OKMCHEHHSI IIIECTHATOMHUX CIIMPTIB:

CH,OH CHO CH20H
H—OH H—OH =0
, H-—OH [O] H—OH H—1OH
H—OH —> H-+OH + H—OH
H—+OH H—OH H—+OH
CH,OH CH,OH CH,OH (20.6)

I'CKCHUT

anpa03a (D-ano3a)

KETOI€KCo3a

3. Oxcunitpuiabnuii (mianrigpuanui) cudte3 (I'. Kiuiian —

E. ®imepa).

[lum MeTomOM BIA€THCSA 30UIBIIATH JOBXHWHY JAHIIOra aTOMiB

KapOOHY MOHO3H.

CN 0=C— CHO
HOLH HS_I_SH TR AT A i GRS B
HCN 2% HO—-—H O 1
o T H:i:OH ‘NH;  H—-OH H—OH
CH.OH H——OH H H——-OH
2 CH,OH CH,OH CH,OH
D-apab6ino3a HITPHIT D-riroko3a (207)

Peaxiito MOkHa OaraTokpaTHO MOBTOPIOBATH; L€ METOH 103BO-

JIUB OTPUMAaTH MOHO3H, SIKi MICTSITh 10 10 aToMiB KapOOHY.

XiMiuHI BJIaCTHUBOCTI

MoHocaxapuyd NposIBIASIOTH BIACTUBOCTI CIUPTIB, KAPOOHUIHBHUX

CIIOJIYK 1 HaImiBaleTaiB.

1. Peaknisi BigHoBJeHHs. Il yac BIIHOBJICHHS MOHO3 YyTBO-
PIOIOTHCSI BIAMOBIHI 0araToaTOMHI COUPTH (peakxiiisi 3BOPOTHA HETOB-

HOMY OKHCHEHHIO):
LiAIH,

D-amoza — > rekcur

(20.8)

2. OKHCHEeHHS. 3QJIe)KHO BlJ XapaKTepy OKUCHHKA, YTBOPIOKOTHCS

P13H1 TPOJIYKTH:

COOH COOH
H——OH H——OH
HNO; (po36.) HO—TH HNO; (ko)  HO-—T-H
H—TOH > H—TOH
CHO H—OH H—1TOH
H—OH CH,OH COOH
HO—H _ TJIFOKOHOBA KHCIIOTA I[yKpoBa
H——OH KHCJIOTa
H—TOH CHO
CH,0OH H—OH
D-riokosa HNO; (xoH11.) (3axuiiena rpymna -CHO): Ha (l_)|H
H—OH
COOH (20.9)

TJIIOKYpOHOBA KHCJIOTa
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3. Peakmii ajkiiyBaHHsi (YyTBOpPeHHSI TOBHHMX | HENMOBHMX
erepiB). Jlerko ankinyerbesa riaiko3uaHa OH-rpymna 3 yTBOpEHHSAM He-
MOBHOTO 1 TIOBHOTO €Tepy B a- 1 B-dopmi:

CH,OH CH,OH CH,0CH,
@) —O H @)
+CH30H (H") +4CHsl (Ag,0)
OH B OH B OCHgs
HO\ OH HO OCH; H;CO\| OCHj
OH OH OCH;
a-D-rmroko3a MOHOMETHIIOBUH eTep a-D-ritoko3n IreKCaMETHJIOBUU eTep

a-D-rroxos3u (20. 10)

[Tix yac riponizy B MEpILy YEPry riIPpOdI3Y€e€ThCsl €CTEpHA rpyIa,
yTBOPEHA 3a PaxyHOK TIJIIOKO3UIHOTO TiApOKcUiy. Peakiiisi Tiapomizy
MOHO3 3BOPOTHA PeaKIlii aJIKITFOBAaHHS YTBOPEHHSI IPOCTUX €CTEPIB.

4. Peakuil anmioBaHHs (YTBOPEHHH NMOBHMX i HENOBHHUX eCTe-
piB):

CH,OH Ve CH,OCOCHs;
o CHy—C 0
+ 5 O >
OH | / -5CH;COOH 0,C,
HO\ I/OH CHy—C H,COCO OCOCH,
Ly 0 OCOCH;5
a-D-rirokoza OIITOBHM aHT1JIPU]I neHTaanetuin o-D-raoko3a (2011)

5. Cnuprose OpoainHs. s TeIKUX TEKCO3 XapaKTEpHE PO3LIEIT-
JIEHHSI MOJIEKYJ A0 COUPTYy MiJ Al ¢epMeHTIB (3iMa3u). Lo cymim
(dbepMEeHTIB BUPOOJISIIOTh APDKIKOBI TpuOU. XiMI3M JaHOTO MPOLECY
Jy>Ke CKJIaIHUH 1 CyMapHO MOe OyTH 300pakeHuit (HopMyJioro:

CsH1,06 — 2C,HsOH + 2CO,
MOHO3a €TaHOJI (20 . 12)

[IpuuoMy eTwsioBUH COHUPT MiJ Ji€0 (EPMEHTIB yTBOPIOETHCS
TUIbKHU 3 D-Tioko3u, D-gpykro3u 1 D-Mano3wu.

20.2 qucaxapuam (LyKpH)

Cnonyku, sK1 CKJIAIalThCsA 13 JBOX 3aJIMIIKIB MOHOCAXapH/IiB,
CIIOJIYYCHUX MiXK COOOI0 KHCHEBHM MICTKOM, Ha3UBAKOTLCI Oucaxapu-
Ooamu. BoHU OyBalOTh 8i0HO61108AIbLHI I HEBIOHOBIIOBAIbHI.

SIKImo 18 BUHUKHEHHS KMCHEBOTO MICTKAa €CTEPHOIO 3B’SI3Ky BH-
KOPHUCTOBYETHCS OJIUH TIKO3UAHUM (IMiBaleTadbHUM) TIAPOKCHUI, TO B
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MOJIEKYJI1 ucaxapuay npyra riikosunana OH-rpyna 30epexena i 31aT-
Ha BIJTHOBIIFOBATHUCS (TIEPEXOIUTH 3HOBY Y BIIKPHUTY albJeriaHy Gopmy,
sIKa MOJK€ BIJIHOBJIFOBATUCS J0 CIIUPTOBOI). [0 HUX HanexaTh MajIbTO3a,
nenobioza Ta iH. Konaum KHCHEBHMM MICTOK MIXK MOJIEKYJaMH MOHO3
YTBOPEHUH 3a paxyHOK NBOX Timiko3uaHux OH-rpyn, To Taki nucaxa-
PUAM HA3UBAIOTHCS HeBiOHO6MI08ANbHUMY. J|0 HUX HallekaTh caxaposa,
Tperanosa TOIIO.

BigHoBI10BaJIbHI JUCAXAPU/IH.

1. MaabTO3a

CH,0H CH,0H CH,OH CH,OH
O OH OH O oOH TayTO-
\III + \l _— \l \l Mepis
OH OH -H,0 OH |_O_ OH |
HO OH HO\ OH HO\ H
OH OH OH OH
a-D-rmroko3a MajbTO3a (20 . 13)
CH,OH CH,OH CH,OH CH,OH
_O\H H/—OH O\H OH
! 20 +H,/Ni | CH,0OH
~ NOH /I_o_NOH /; i \OH I_ o—N\OH
HO H HO
OH OH OH OH

BIJIKpUTa popMa MaHO3U

BIZIHOBJIEHa ()OPMa MAHO3H (2014)

[Ipyn oMy ecTepHUN MICTOK YTBOPIOETHCS, SIK MPABUIO, y 4-T0

aToMa T1POreHy, TaK 3BaHUM O-TIIIKO3UAHUMN 3B’ 130K (1-47).

[Tix 4ac rigpomi3i MaIbTO3U YTBOPIOIOTHCS JIBI MOJIEKYJIH D-rito-
K03M. Peakiiis ripoai3y 3BOpOTHA peakilii yTBOPEHHS MalbTO3H.

2. lleno0io3a:

CH,OH
HI—QoH H
N

OH /I
HO\ I/H HO
OH

B-D-rmoxomnipanosa

HOTO 3B’ 53Ky (1-47).

CH,OH
OH
\| .
OH /I H,0
OH 2
OH

a-D-rimoxonipanosa

H/

HO\

CH,OH

OH

CH,OH

OH

nemo6iosa (20.15)
Ileno0i03a BIAPI3HAETHCSA BiJi MaJIbTO3M HASBHICTIO [3-TJIIKO3UI-
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Byenesoou

HeBixHOB/IIOBAIBHI IMCAXaAPUIH
1. Caxapo3a. Caxaposa € Xap4OBHUM MHPOJYKTOM, 11O BUIALISIETHCS
13 IIyKpOBOi TpoCcTHUHHM abo Oypsika. B opranizmax JIOIWHHU ¥ TBapuH
BOHA JIETKO PO3UICIUIIOETHCA Mif Alero hepMeHTIB Ha (PpyKTO3y U TIIto-
Ko3y. I3 caxapo3u oTpuMyroTh eTwiioBuii cnupt. Caxaposa noOyoBaHa
3 o-D-rmroko3u ta B-D-dpykrosu y ¢ypanosnii popmi (B-D-dpyk-
TodypaHo3a) 3a paxyHOK o(1-2’)-rIiKO3UaHOrO 3B’ SI3KY !

CH,OH CH,0H
O HOH,C o O HOH,C o
N g e G T
' -H,0 H
o e o CH,0H " 15 0 CH,0H
OH OH OH OH
a-D-riroko3a B-D-dbpykToza caxaposa (20 . 16)

[lin 4dac riapomizy MNpOTIKAE 3BOPOTHA pPeEaKIlis, aje YTBOpEHa
bpyKTO3a iICHY€ B mipaHO3HiH (hopMi, sika OUIbII CTilKa:

CH,OH CH,OH
O HOH2(|3 0 +H,0 (H") O\Il—l _O\Cl)H
— OH
OH \L _\, H T HO /|
HO © @CHon HONT /b HO i/ Eh,0H
OH OH OH OH

(20.17)
Peaxi1ito TiapoJiizy caxapo3u MOKHA 3alKicaTH Tak:

H" a6o (epment

Ci12H2,041 + H,O > CgH1206 + CgH1206
D-rmoko3za  D-dpykrosa (2018)

20.3 Iogicaxapuau

[Tonicaxapuiu — BUCOKOMOJIEKYJISIPHI HELYKPOIO/110H1 BYIJI€BOIU
3aranbpHOi hopmyan (CegHy9Os),. BoHn € mpoaykramu KoHJeHcallii Be-
JIUKO1 KUTBKOCTI MOJIEKYJI MOHO3 32 aHAJIOTI€I0 3 rUcaxapuaamMu. 3aull-
KM MOHO3 CIIOJy4€Hl €TEPHUM 3B’SI3KOM (TJIIOKO3UIHUM), SIKUH YTBO-
pPEHUM 32 PaXyHOK TJTIOKO3UIHOTO T1IPOKCHITY OJIHIET MOJIEKYJIM MOHO3H
1 4eTBEPTUM T1APOKCHIIOM JIPYroi MOJEKYINM MOHO3M B a- 200 B-dopmi:

| 319
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CH,OH CH,OH
N N
OH Lo-- OH Lo~
OH OH

OCHOBHI NPEJICTABHUKH MOJICaXapUAIB — KPOXMAb 1 Yenonosa.

Kpoxmauab. MicTUThCsl B 3€pHAaX pOCiuH, y Kaprormii. Kpoxmanb
CKJIQAa€ThCsl 3 ABOX moJicaxapuiB: aminosu a0 20-30% 1 awmino-
nekmuny — 10 70—80 %.

AMiJI03a — mosicaxapu, SIKUWA CKJIaJa€ThCsl 3 KITBKOX COTEHB 3a-
JIUIIKIB TJIOKO3U, MOEAHAHUX O- 1,4 -TTIKO3UIHUM 3B’ SI3KOM MPAKTHYHO
J1HIKNHOT OYy/10BH:

CH,OH CH,OH CH,OH
O\|I_| HA—O H —O0
HO QH_(LO-- OH o\oH /L
OH B OH |n OH

AMUIONEKTHH — BUCOKOMOJICKYJISIPDHUM TMOJICaxXapuJl 13 po3raiy-
KEHOI0 CTPYKTYpOIO, SIKMH CKJIAJA€ThCA 13 3aJMILIKIB TIIIOKO3HW. 3a
aHAJIOTIEI0 3 aMUJIO3010, 3aJUIIKH O-TJIFOKO3M CIOJYy4E€HI 3’€JHaHUM
o-1,4’-TIIOKO3UTHUM 3B’ SI3KOM.

PosranykeHHs YTBOPIOIOTHCSI 3a PAaXyHOK 3B’A3yBaHHS KiJIbKOX
MOJIEKYJI, TOEAHAHUX O-TJIFOKO3U IO MIOCTOMY aTOMy KapOOHY U TIIOKO-
3UJHOMY T1APOKCHUITY. 32 CTPYKTYPOIO OJM3BKUHI 10 KPOXMAITIO TJIIKOTE€H
(TBapUHHHIT KPOXMaib). FIOro MakpoOMOJEKYIIH CHIBHO PO3TallyKeHi, a
MOJIEKYJIIpHA Maca 3HAYHO BHUIIA B TOPIBHIHHI 3 KPOXMAJIEM.

CH,0H
\|
—o-NOH
- 0
cHoH OH by,

o 0.

---—0 OH 0O OH O—---
OH OH
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