Tanoeenankanu

CyMIIIAIOThCSI 3 OCTaHHIMU. HarpiBaHHSIM TmoOMiapuJICHANKIICHIB 13
CIPKOIO OTPUMYIOThH XIMIYHO ¥ TEPMIYHO CTIMKi MOJIMEPH (TIOKOJHU), K1
BOJIOJIIFOTh BUCOKMMU aJTr€31MHUMU BIACTUBOCTSIMHU.

8.3 I'asioreHonoxigHi HeHACHYEHUX BYIJIEBO/IHIB

Jlo HMX HajeXaTh, SK NPaBHIJIO, TAJIOTCHOMNOXIIHI €TUJICHY # alie-
TiiieHy. 3a HoMeHKIatyporo [UPAC ixX Ha3uBaKOTh SIK AJIKEHU, IPUIOMY

IPYyTUM  JIOKAHTOM  YKa3YyIOTh IIOJIOKEHHS MOJBIMHOTO 3B SI3KY
(tabx. 8.3).
Tabnuys 8.3
Ha3Bu HeHACHYEHUX r'aJIOTreHOMOXiTHUX
®opmy.ia Homenkiarypa
IUPAC PamionaanHa
CH,=CH-CI XJI0peTeH XnopucTuit BiHI (BIHUTXJIOPU)
CH,=CCl, 1,1-JIuxmopeTreH XJTOpUCTUH BIHIIIACH
CHCI=CHCl 1,2-JTuxnopeteH XnopucTuii BiHIJIEH
CH,=CH-CH,CI | 3-Xunop-1-npomnex Aninxiopu
CH,=CH-CHCI, 3,3-luxnop-1- AT ICHXJIOPH/T
TIPOTICH
CH,=CCI-CH;3 | 2-Xnopo-1-porien | [3omponeninxiopun
HC=C-Cl Xroperi Xnopncmn CTUHLIT, (XJIOPUCTHIA
ALETUIICH1IT)
Cl-C=C-Cl JluxsTopeTHH XIIOPUCTUH ETUHIJIEH
(IUXJTOpaIleTHIICH)
b % IH11-2
CH=C-CH,Br 3-bpomo-1-tipomnin pOMHCTHHUHpomHm,
(OpomuCTHIT Tpomaprif)

8.3.1 MeTroau oaep:KkaHHHA

Jlns oneprKaHHS HEHACHUYEHHUX TaJION€HOIOX1THUX BUKOPHCTOBYIOTh
Ti )K METOJIH, 110 ¥ 17151 HacudeHuX. OIHaK 1ICHYIOTh 1 crieliu(idHl METOIH.

1. lerizporajioreHyBaHHsl TeMiHAJbHUX i BilMHAJBLHUX JMIa-
JIOTEHOMOXITHMX BiAOyBaeThCA MiJ JI€I0 JYTiB y po3urMHax abo 3a
JOTIOMOTOI0 HarpiBaHHS:

| 161



Anigpamuuni cnonyxu ma ix noxiowi

+KOH,crimpt
CHz— CH,— CHBr, »CH;— CH=CH—Br + KBr + H,0
1,2-nmuGpomnpornan (reMiHaabHuN) 1-6pommpornen-1 (881)

IIpomucioBe 3HAYEHHS Ma€ PeakKilisl oJiep)KaHHS BIHUIXJIOPHUIY 3
JUXJIOPETAHY:

Ca(OH),
CH,Cl— CH,Cl —> CH,= CHCI + HCI
1,2-nmuxnoperan XJIOPETUIICH
KOH
CH,=CHC|I — > ClI—C=C—CIl + HCI (8_82)
TUXJIOPAIETHIICH

Tepmiune giowennenHs 2ai02eH0800HI8 3aCTOCOBYETLCS NI OAEP-
KaHHS TPUXJIOPETUIICHY 1 TeTpadIyopeTHUIICHY:

450°-500°
CHCI, — CHCl,— CCl,= CHCI + HCI (8.83)
1,1,2,2-teTpaxnoperan TPUXJIOPETUIIEH
700°,1cex
2CHF,CI| —> CF,=CF, + 2HCI (8.84)
XJIOPOAU(ITyOPOMETaH TeTpadyopeTuieH

(dpeon 22)

2. 3aMillleHHd TiAporeHy B ajIKeHAaX MOKE BiIOyBaTHCS 3a BHCO-
KOTEMIIEpaTyPHOTO XJIOPYBaHHS, Y SIKOMY ITOABIMHUI 3B’ 130K Maiike HE
Oepe ydacTi B peakilii. 3aciiyroBye Ha YyBary OJIEp>KaHHSI XJIOPHUCTOTO
auty  (3-xjopo-1-tiponieHy), SIKMl BUKOPHUCTOBYIOTH JJISI CHHTE3Y
aJJIOBOTO CHUPTY, TiilepuHy i T. 4. Taka peakilisi Ha3UBAETHCS peak-
1€ “aHOMAJIBHOTO” 3aMIIIEHOTO XJIOPYBaHHS:

(o]
CHp=CH—CHy + Cl,—> CH,=CH—CH,Cl + HCl (g g5)

IIpOIEH XJIOPUCTUH alid

3. Peakuii nmpueaHaHHA rajioreHiB ad0 rajiOreHOBOJHIB /10
AJKIHIB pO3MIISIHYTI B po3Aini 6, 7.

4. Peakuisa 3aMilleHHSI TIIPOreHy TaJIOTEHOM B AaJKiHAX
HaBeJIeHa B po3aiil 7.
8.3.2 CnocoOu onepxkaHHs BIHUIXJIOPUIY

1. Cunres 3 1,1,2-TpuxiopeTaHy METOJIOM JEXJIOPYBAHHS IIUHKOM,
3aJ1130M YU aJIFOMIHIEM y IPUCYTHOCTI BOJISIHOT MapH:

CH,Cl —CHCl, + Zn  —> CHCI=CH, + ZnCl, (8.86)
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2. Tlepmmii TpOMUCIOBUNA METOJI CUHTE3Y BIHUIXJIOPUIY — JETi-
poxsiopyBaHHsl 1,2-nmuxnoperany (y piakid ¢asi) iIKuM HaTpoM Yy
BOJIHO-CITUPTOBOMY CEPEIOBHIIII:

CH,Cl —CH,CI + NaOH —> CH,= CHCI + NaCl + H,0 (8.87)
HenomikoMm Takoro meromy Oyia BelduMKa BUTpaTa JIyry 1 yTBOPEHHS
3Ha4HOi KibkocTi BiaxoAiB NaCl, ski Baxkko yTumi3yiotbcs. Tomy 0yi1o
PO3pOOJICHO METOJIH, SKi Mepeadadanyd yTHI3aIlio peakiiHoro riapo-
T'€H XJIOPUJY.

3. NiapoxnopyBaHHs aleTWieHy B Ta3oBiil uu piakiid ¢asi B
MPUCYTHOCTI KaTajizaTtopa. Mepkypiil XJIOpUJ pearye 3 aleTUICHOM 3
YTBOPEHHSIM MEPKYPiil OpraHiuHOi CIIOJIYKH:

] Cl _H
CH=CH + i gCl, —> C=cC (8.88)
H “HgCl

['iaporen xjopuja B3a€EMOJIIE€ 3 IIIE€I0 CIIOIYKOK 3 YTBOPEHHSM
BIHUIXJIOPUY 1 pereHepali€ero Karaii3aropa:

Cl H

-~
C=C + HCI — CH,=CHCI + HgCl,

H “HgCl (8.89)
Bukopucranus amneruneHy mepenbadae minimManbHi BuTpatu HCI
MIPY BUCOKOMY BUXO/I1 IIIITbOBOT'O MPOIYKT.

4. XnopyBaHHSI €TUJIEHY UM €TaHy B Tra3oBiil (a3l B 00’emi abo B
MPUCYTHOCTI KaTali3aTopa, HallpuKiag OKCUly aTOMIHIIO:

CH,=CH, + Cl, —> CH,=CHCI + HCI (8.90)

biapll €eKOHOMIYHUMHM € METOAM, SKI MOEAHYIOTh IIepeBaru
KUIBKOX PI3HUX METO/IB.

5. OKUCHIOBAJIbHE XJIOPYBaHHS €TaHy YW €TUJICHY B Tra3oBii (asi
Ha KaTtani3aropi JlikoHa:

CH3— CH3 + HCI + 02 — CH2= CHCI + 2H20 (891)

Sk karamizatropu peakiii JlikoHa BHUKOPHCTOBYIOTH XJIOPHUIU a0o
OKCUJU KYTIPyMY, sIKI OCaJ[)KEHO Ha 1HEPTHUW HOCIHA (OKCH] alIOMIHIIO,
eM3y, TOIIO)
6. Cunre3 3 etwieHy ¥ 1,2-muxjoperaHny B mapoBiii (aszi Haf
0€3BOTHUM CYJIb(PaTOM KaJIBIIIIO:
CH,Cl— CH,CI + CH,=CH, —> CH,=CHCI + CH;— CH,CI
XJIOPETHIT (892)
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/. TepMiuHe aeriapoxiopyBaHHs 1,2-auxiioperany B mapoBiit dasi
B IMPUCYTHOCTI KaTali3aTopiB, 1HIIIATOPIB UK 0€3 HUX:

CH,Cl—CHCl 5% CH,=CHCI + HCI (8.93)

Sk iHIIIaTOp peakilii BUKOPUCTOBYIOTh XJIOP, PEakKilisl MPH IbOMY
MIPOXOJIUTH 332 CXEMOIO:

Cl,—>cI'+ CI (8.94)
CH,Cl— CH,CI + CI' — HCI + CH,Cl —CHCI (8.95)
CH,CI —CHCI — CH,=CHCI + CI' (8.96)

VY mpomeci CHUHTE3Y BIHUIXJIOPHAY MOXKYTh YTBOPIOBATHUCS JOMIIIKH:
arieTriieny (8.97) Ta 1,2-nmuxnoperany (8.98).

CH,=CHCl @ —= CH=CH + HCI (8.97)
CH,= CHCI + HCI —= CHs— CHCl, (8.98)

8.3.3 ®i3uuHi i XiMiYHI BJIACTUBOCTI

["anorenankenn — 0e30apBHI rasu abo piauHU 3 crHerubIYHUM
3armaxoM, y BOJIi MPAKTUYHO HE PO3UUHSIOTHCS.

B3aemHe posranryBaHHsS aToMa rajioreHy 1 MOJIBIMHOTO 3B’SI3KY
BU3HAYAE PYXJIUBICTh TAJIOrEHY 1, Y LIJIOMY, PeakiiiiHy 3/[aTHICTb MOJIe-
KyJu. HeHacruueHi rajjoreHonoxijgHi 3a peakiiitHo 3JaTHICTIO YMOBHO
MOYHa PO3JIUINTH Ha 3 TPYIIN.

1. ATOM rajioreHy 3HAXOJAUTBLCS Oe3nmocepeIHbO Oijisi MOABIii-
HOro 3B’A3KY. /[ HMX XapakTepHa Malla peakiiifHa 3JaTHICTh aToMa
rajioreHy i MoJBIHHOrO 3B’sA3KY. lle MOSICHIOETBCS THUM, IO aTOM
KapOOHy, SIKHil 3B’S3aHHIT 3 raJOreHOM, IepedyBae y craHi Sp°-riGpw-
nu3arii i, BIAMOBIAHO, MA€ €JIIEKTPOHETaTUBHICTh OJU3BKY /10 €JIEKTPO-
HEraTUBHOCTI aToMa XJIOpY. 3a TakKOi YMOBHM 3MEHIIYETHCS 3MILIECHHS
CJICKTPOHHOI TYCTUHM 3 KapOOHY Ha XJIOp 3a IHIYKIIHHUM epeKToM, a
OJIHOYACHO p-0pOiTalli BUILHUX €JIEKTPOHHUX Map aTOMa rajoreHy Jerko
3MIIIYIOTbCSL B OIK T-3B’SI3Ky Ta YacCTKOBO 3 HHUM IE€PEKPUBAIOTHCS

(BCTYHaroTh y CHPSKEHHS ), IPOSBIIAIOYM HPU LIbOMY +M-e]eKT.
o—
S— s
’}_ CH:'/C\ZI -~ CHZ— CH == CI (8.99)
Y pesynbrati 3B’s30k C-Cl HaOyBae xapakTepy MOJBIMHOTO
3B’S3Ky, HMOro JOBXKMHA 3MEHINyeThes 13 178 mo 172 mM, a eHeprid
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30uIbIIYy€eThCSl. KpiM TOro, 3MEHIIYIOThCA MOJISIpU3allisi 1 peakiliiiHa
3MATHICTb TAJIOT€HY W MOJBIMHOrO 3B’s3Ky. Tak, eaeKkTpodiibHe MpH-
€HAHHS 3a TOJABIMHUM 3B’SI3KOM MPOXOAUTH Baxko. [lpuemHanHs
TIJPOTeH rajloreH1/IiB B11I0YBAETHCI 3a MpaBUJIOM MapKOBHIKOBA.

2. ATOM rajioreHy 3HaXOAMTBHCH B O-IOJIOKEHHI BiIHOCHO IO-
ABIMHOT0 3B’A3KYy (aJUIbHI rajgoreHomoxigHi). /[ns Takux cromyk
XapaKTepHa BUCOKA PYXJIMBICTh aTOMa raJIOTeHY B PEaKIIisgaX 3aMIIICHHS:

CH, =CH— CH, — CI 222 ch, L cHY eH, + Cf

XJIOPUCTHH Il

0,5+ 0,5+
CHZCHYCH, 460  CHa—CH—CHy 460

CH,=CH—"H, — “CH,—CH=CH, (8.100)

[le MOsICHIOETHCS CTIMKICTIO YTBOPEHOTO AIUIBHOTO KapOOKaTioHa
3a paxyHOK CHpspKeHHs BUIbHOT P-AO aTtoma kapOOHY (IIO3UTHBHOIO
3apsiAy) 3 TM-€JIEKTPOHAMM MOABIMHOTO 3B’s13Ky. OTxe, Mg alalibHOIO
KapOokaTioHa (K 1 JJIs aJlIbHOTO KapOoKaTioOHa ¥ pajauKaily) Biac-
TUBUH BUCOKUM CTYMiHB JIeJIOKaTi3al1lii €JIEKTPOHHOI TYCTHHHU.

3. ATOM rajioreny i nmoaBiMHHI 3B’SI30K, 130JIbOBAHI OAMH BiJ
OJTHOT0. XIMIYHI BJIACTUBOCTI TaKUX CIHOJYK aHAJIOT14HiI JO BJacTH-
BOCTEH aJIKE€HIB 1 HACHYEHUX raJIOT€HONOX1IHUX.

8.3.4 XiMiuHi BJIaCTUBOCTI BIHLUIXJIOPHUIY
Bu3Ha4arOThCS HASIBHICTIO MOJBIMHOTO 3B 3Ky M MajJOaKTUBHOTO
aToMa XJIopy.
1. Tanozenmysamnsa. BIHIIXJIOPUJ BIJHOCHO JIETKO HPHUEIHYE
rajioreHu. Peakiisa Moke MpOXOJUTH K y PiAKINA, TaK 1 B MapoBii (a3zax.
3 xjopoM yTBOproeThes 1,1,2-tpuxnoperan, a 3 6pomom — 1-xm0po-1,2-

IUOPOMETaH:
CH,=CHCI + ClI, —= CH,)CI-CHCl,
1,1,2-tpuxnoperan (8 10 1)
CH2=CHCI + Br, —= CHzBr-CHCIBr
1-x710p-1,2-mubpomeran (8 102)

VY piakii uu mapoBii a3l BIHUIXJIOPHI Pearye i3 CyMilIIo XJI0py
U JIOKCUIY HITPOr€HY 3 OJIEp’KaHHSAM BIAMOBIAHOTO 1,2-AUXJI0pO-
2-HITPOETaHYy:

2CH,=CHCI + 2NO, + Cl, —32¥%  2CH,Cl — CHCINO, (8.103)

1,2-nuxsopo-2-HiTpoeTaH
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2. I'iopoxnopyeanna. Y tpucytHocTi xjopuaiB metaniB (ZnCly,
FeCl;, HgCly) mo BiHLIXJIOpHIY NPHEIHYETHCS XJIOPHCTHH BOJICHBH 3
yTBOpeHHsM 1,1-nmuxioperany (kpaiii pe3yibratu orpumani 3a 100°C
13 ZnCl, Ha cuikareni):

CH,=CHCI + HCl 2% cHy—CcHCl, (8.104)
1,1-nmuxnoperan
3. Heciopoxnopysanna. 1lin yac narpiBanas go 500°C 1 Buie
B1710yBa€ThCS BIJIICIUICHHS T1POTCHXIOPUIY:
CH,=CHCl —= CH=CH + HCI (8.105)
AllCTUJICH
4. Xnopziopunysannsa. IIpoayKToM B3aEMOAlI TIMOXJOPUTHOI
KHUCJIOTH ¥ BIHUIXJIOPHUY € XJIOpaIleTadbIeT1/I;
CH,= CHCI + HOCI — CH,CI—CHO + HClI (8.106)
XJiopauerajiabJaeria
Binimxnopua 37aTHAN B3aEMOIIATH 13 CyMIIIIITIO (hopMabaeriay i
TAPOTeHXJIOPUAY 3 YTBOPEHHSIM BIIMOBITHUX XJIOPT1IPHHIB:
—» HOCH,-CH,-CHCl,
CH,= CHCI + CH,0O + HCl—
L > HOCH,-CHCI-CH,CI ~ (8.107)
5. Okucnennn. llpu nii Ha BIHUIXJOpUI y MapoBil ¢asi uu
po3uuHi TeTpaxjoperany 3a 90—100°C cyMImIIo KUCHIO 3 HEBEJIUKOIO
KUIBKICTIO XJIOPY (= 6 %) BiAOYBa€ThbCs OKHMCHEHHS 3 OJIEPKAHHAM
XJIOpaleTaIbACTIAY:

+0,,+Cl,
CH,= CHC| —— CH,CI—CHO (8.108)

XJIOpaleTalbAeri

6. Ankinyeannsa. Y NPUCYTHOCTI O€3BOJHOIO AIFOMIHIN XJIOPUIY
g ¢epym (III) xmopuay BiHIIXJIOpUA HNpPUEIHYE Pi3HI BTOPUHHI U Tpe-
TUHHI aJKUTXJIOPUIU 3 YTBOPEHHSAM BIAMOBIAHUX anykTiB. Tak, mpem-
OYTWIXJIOpUJ, TMPUENHYETHCS A0 BIHUIXJIOpUAY 3 YTBOpeHHsM 1,1-nu-
XJ10p0-3,3-TUMETUIOYTaHy:

(|3H3 CHs,
|
CH3— C—Cl + CH,=CHCI —= CH3z— C— CH, — CHCl,
| |

CHs CHs (8.109)

XJTOPMETUJIOBUI eTep Ta IHII O-XJIOPAJIKUIOBI €TepU MPUEHY-

IOThCS 70 BIHIIXJOPHUAY B MPHUCYTHOCTI XJIOPUIIB METajiB, TaKUX SIK
ZnCl,, SnCl, Toio, 3 yTBOpEHHSM BiAMOBIIHUX aayKTiB:
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VY npucytHocti katamizatopiB ®pinens—Kpadrca B cepengoBuiii
po3urHHMKIB (CCly, CH,Cl,, C,H,Cly) mig yac oxomomKeHHs 10 BiHLI-
XJIOPUAY TPUEIHYIOTHCS XJIOPAHTIAPUIN KApOOHOBUX KHCIOT 3 OJEp-
YKAHHSIM BIIMOBITHUX [3-XJIOPBIHUIKETOHIB:

CH,=CHCI + R-COClI —= [R-CO-CH,CHCI] —= R-CO-CH=CHCI
(8.111)
JluxyiopaHrigpuan AUKapOOHOBUX KHCIJIOT B aHAJIOTTYHUX yMOBaXx
YTBOPIOIOTH BiJMIOBIIHI TETPAXJIOPKETOHU:

ClOC-(CH,)5-COCI + CH,=CHCI — Cl,CH-CH,-CO-(CH,)s-CO-CH,-CHClI

(8.112)

a XJIOPAHTIIPUIMA KUCIOT apOMaTUYHOIO PsiAYy YTBOPIOIOTH BIJAMOBIIHI
apui-,B-1uxXI0pEe TUIKETOHH, HATPUKIIA:

OZNONOCI + CH,=CHCl — OZNOCO-CHZ-CHCIZ

(8.113)

Y cnupToBOMY CepenoBHINl B MPUCYTHOCTI XJIOPHUAIB Gepymy i

XJIOPripaTy IIETHJIAMIHY 10 BIHUIXJIOPUAY MPUETHYETHCS XJI0podopm
Ta 1HII TPUXIJIIOPMETUIIBHI CITOTYKHU:

CH,=CHCI + CHCl; — CHCI,CH,CHCI, (8.114)

(. Emepudgpikayia. 1lin yac HarpiBaHHs BIHUIXJIOPHUAY B CIUPTO-
BOMY PO3YMHI aJKOTOJIATY HATPIIO MiJ TUCKOM YTBOPIOETHCS BiHIJIAJ-
KIJIOBUM eTep:

CH3CH,ONa + CH,= CHCI — CH,= CHOCH,CH3; + NacCl
(8.115)

8. Aia SO,CI,. Y npuCyTHOCT1 XJOPUCTOTO aJTIOMIHIIO B cepeso-
BUILl YOTUPUXIJIOPUCTOTO KapOOHY A0 BIHUIXJIOPUAY BIJTHOCHO JIETKO
NPUENHYETHCS XJOPUCTHHN CyIbDypui 3 yTBOpEeHHSIM [,B-IUXI0peTu-
CyJb(OHUIXTOpHUAY. AHAIOTIYHO NPOXOJUTHh MPUETHAHHS TIOHUIXJIO-
pUYy, AIKUI- T apUIICYIb(OOHUIXTIOPUIIB:

9. lia NOCI Tlin yac B3aeMojiii 3 HITPO3WIXJIOPUIOM YTBOPIO-
IOThCS BIATMOBIJHI aAyKTH, IPUYOMY IMO3WTHUBHA HITPO30TpyIa Opi€H-
TYETHCSI 10 HETATUBHO MOJISIPU30BAHOTO aToOMa KapOOHY:
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CH, =CHCI + NOCI —> CH,Cl— CHCINO
CH, =CHCI + NOCI —> CH,NO — CHCl, (8.117)

10. Konoencauia. Y mnapoBiii ¢as3l Ha MITHHMX, KaJIMi€BUX, CBHH-
IIEBUX YW OJIOB’SIHMX KartamizaTopax 3a 400°C BigOyBaeThCs KOHJCH-
caiisi BIHUIXJIOPUZY 3 YTBOPEHHSIM 2-XJiopo-1,3-OyTajzieHy — Xjopo-
MIPOEH:

2CH, = CHCl — CH,= CCl— CH=CH, + HCI (8.118)
XJIOPOIIPOEH

11. Honimepuzayia. 11ix BILIMBOM IHIIIATOPIB BiIbHOPAAUKAJIb-
HUX peaKIiid BIHUIXJIOPU JIETKO MOJIMEPU3YETHCS 10 MOJIIBIHUIXJIOPUIY
1 CHIBNOJIMEPU3YETHCSA 3 IHIIMMU MOHOMEpPAMH, YTBOPIOIOYH BHUCOKO-
MOJIEKYJIAPHI IPOJTYKTH — MOJTIBIHUIXJIOPUL:

NCH, =CHCI — +{CH,—CHCI +, (8.119)

MTOJTiBIHUTXJIOPHT

8.3.5 I'amy3i 3acTocyBaHHs

BininxJopua € ogHUM 3 HaWBaXJIUBIIIMX MOHOMEPHUX MPOAYK-
TiB, SIKI HAaJIXOASATh, TOJOBHAUM YWHOM, Ha BHPOOHHUITBO TOJIIBIHIIXJIO-
pUIy — APYroro cepell HalOUIbil 0araTOTOHHAYKHOTO BUY TUIACTUYHUX
Mmac (peakuis 8.119), a Takox Ha BUPOOHUIITBO PI3HUX CHIBIOJIIMEPIB 3
BIHUTIZICHXJIOPHUIOM, BIHUIAIIETATOM, METHJIAKPUIIATOM 1 T. 1.

Ximizm nponecy. Ilpouec momimepuzaiii BX moxxHa 300pazutu
PIBHSIHHSIM PEaKIlii.

CxeMma 1HIIIFOBAHHA:

R-O-O-R —= 2RO (8.120)

YTBOpeHi BUIbHI paguKad 1HIIIIOIOTE TModiMepusaiito BX

IUISIXOM YTBOPEHHS 3 MOHOMEPOM aKTHUBHHUX LIEHTPIB:

RO + CH,=CHCl — RO-CH,- CHCI
RO-CH,- CHCI + CH,=CHCI — RO-CH,-CHCI-CH,- CHCI (8.121)

Jlani picT naHIora NpoXouTh 3a TAKOI CXEMOIO:
RO-CH,-CHCI-CH,- CHCI + nCH,=CHCI — RO-(-CH,-CHCI-),-CH,-
‘CHCI (8.122)
OO6puB naHuOra Mo paaukaibHid nosimepusanii BX mportikae 3
IMOBIPHICTIO 2/3 AUCHPONOPIIOHYBAHHAM, IIJISIXOM PEKOMOIHAlll] YTBO-
proetbest 1/3 monekyn TIBX. Opnieto 3 0ocoOMuMBOCTEH paaMKaIbHOL
nomimepuzaiii BX € 3matHicTe 10 Tepeaayl JIaHIIOTa HAa MOHOMED.
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VY pesyabrari otpumanuii [IBX mae amopdHy CTpYyKTYypy, CTEIIHb
KpUCTalIi4HOCTI He nepepuirye 10%.
BiHIxmopua  BUKOPUCTOBYIOTH  SIK  BHUXIJIHY CHPOBHHY Y
BUPOOHMIITBI BIHUIIICHXJIOPHUIY:
CH,Cl—CH,CI + Cl, — CH,= CCl, + 2HCI (8.123)

BiniiigenxJopua 3acTocoByIOTh, NMEPEBAXHO, K BUXIAHUN MO-
HOMEp [IJIsl OJICpKaHHS MOJIBIHUIIICHXJIOPUAY 1 PI3HUX comoiaiMepiB (3
BIHUIXJIOPUJIOM, aKPUJIOHITPUIIOM, OyTamieHoM-1,3 Ta 1HIIUMH), IO
MarOTh BEJHUKE 3HAUYECHHS B TeXHIll W moOyTi. BukopucTOBYyHOTH Bi-
HUTIICHXJIOPU] TAKOXK JJII CUHTE3Y (PEOHIB 1 METHIXJIOPOdOpMY.

TpuxsopeTuieH BUKOPUCTOBYIOTh B OCHOBHOMY $IK PO3YMHHUK
JUISl 3HEKUPIOBAHHS METANB y PI3HUX Tay3siX BIMCHKOBOI TEXHIKH, a
TaKOX Il XIMIYHOI OYUCTKHU OJSry. 3aCTOCOBYIOTh MOTO 1 SIK BUXIJTHY
CUPOBHUHY JUIsl OJEP>KaHHS MOHOXJIOPOLTOBOT KUCIOTH. TpUXIIOPETHIICH
3MaTHUN yTBOPIOBATU TUMEPH M TPUMEPU B MPHUCYTHOCTI MEPEKUCHUX
iHimaropis 3a 150-200°C 1 i TUCKOM:

2n NH=CcCl, —= -fcHcl—ccl,—CcH—cclt,

MO TPUXJIOPETUIICH (8 . 124)

B ananoriyHux ymoBax TPUXJIOPETWIEH 3JAaTHUN CONOJIMEPH-

3yBaTHCSl 3 BIHUIXJOPUIOM, 130IPEHOM 1 MOro romMoJIoramMu, Jar4u

nosimepu. HarpiBanns napis tpuxiyiopetuwieny a0 700°C npuBoauTh A0

YTBOpPEHHSI cyMiml pizHUX xjoprnoxigHux C, 1 Ci: mepxXJopeTHIieHy,

IUXJIOPETUIIEHIB, MIEHTaXJIOPETaHy, TEKCAXJIOPETaHy, METHIICHXJIOPUY,
XJIOPOPOPMY, HOTHPUXIIOPUCTOTO BYTIIELIO.
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PO3I1JI 9. AII®@ATHUYHI CIITUPTHU

CnupTH — TOXiJHI BYTJIEBOJHIB, Y MOJIEKYyJIax SIKMX OAWH abo
KiJIbKa aTOMIB TifjporeHy 3amimieHi Ha 2iopoxcunvry epyny (-OH). Ix 3a-
raibHa (opmyrna R-OH. Hucno TriapOKCUIBHUX TPyl BU3HAYAE amom-
Hicmb cnupTiB. OJHOATOMHI CIUPTU MICTATH Yy MosieKydi ogny OH-
rpyny (C,HsOH), nBoaromui — a8i OH-rpynu (CH,OH-CH,OH), Tpu-
atomHi — Tpu OH-rpynu (CH,OH-CHOH-CH,OH).

3anekHo Bia OyJ0BM BYIJIEBOAHEBOIO pajguKaily (IPUPOIUA aToMa
KapOoHy 3 sikuM 3B’si3aHa OH-Tpyna) po3pi3HAIOTh nepeurHi, 6MOPUHHI
1 mpemunHi CIAPTHU:

s
CH3-CH,-OH CHg-CH-OH CHg-C-OH
CHj CHjs
IIEPBUHHUN CIIUPT BTOPUHHUU CIIUPT TPETUHHUMN CIIUPT

Hapemiti, HasBHICTH a00 BIJCYTHICTb HEHAacHMUYE€HHX 3B’s3KIB (>C=C<
a60 -C=C-) Bu3Hauae noau1 am@aTHYHUX CIUPTIB HA HACUYEHI 1 HEHa-
CUYEHI.

9.1 OnHOATOMHI HACHYEeHI CITUPTH (AJTKAHOJIH)

OnHOaTOMHI HAaCHYEH1 CIIUPTH MO3HAYAIOTHCS 3arajibHOI0 (OopMy-
jgoro C,H5,+1OH.

3a HomeHkiaTtyporo IUPAC Ha3BM OJHOATOMHHMX HACUYCHHUX
CIIUPTIB CKJIAJAIOTHCS 3 HA3B BIJMNOBIJIHOTO HACHYEHOIO T1APOKapOOHY
(anikany) 3 noJaBaHHAM cydikca -o1. SKIo B MOJIEKYJIi € Tpyna, sSiKka Mae
nepeBary mijJy yac BUOOPY CTapuioi pyIH, TOJI TIPOKCHI MO3HAYAIOTh
npedikcoMm ciopokcu-. 1'0NOBHUN JIAHIIOT HYMEPYIOTh 3 TOTO KIHIIS,
onmxkue a0 sxoro nepedyBae OH-rpyna (tadi. 9.1). [3omepis criupTiB
3aJICKUTh BiJl OYJOBH BYTJIEBOJHEBOI'O JIAHIIOTAa M MOJIOKEHHS Tiapo-
KCUJIBHOI TPYIIH.

9.1.1 MeToau oep:KkaHHA

JI0o OCHOBHUX NPOMMCIIOBHX METOIB OJICp>KaHHS CIHPTIB Halle-
aTh: TiAparallis ajKeHiB, TiIpyBaHHA KapOOHUILHUX CIIOIYK, OKCO-
CUHTE3 1 (pepMEeHTaTUBHA NepepoOKa BYTIIEBOMAIB (OpOAIHHA) Ta OKHUC-
HeHHs. Kpim Toro, iICHYIOTh J1abOpaTOpHI METOAM OJACp>KaHHS: T1APOJII3
raJIOTeHAJIKIJIIB 1 CHHTE3 3a JIOTIOMOT0I0 METAJIOOPTaHIYHUX CIIOTYK.
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Tabnuys 9.1
Ha3Bu 0JHOATOMHUX HACHYEHHUX CITUPTIB
®opmyJia Homenkiaarypa
IUPAC PanionanbHa
CH3;-OH Meranon MeTuioBuil ciupt
CH;-CH,-OH Etanon ETunoBuii cnivpt
CH;-CH,-CH,-OH 1-IIponanon [IpominoBwuii ciupt
CHs—CH-CH ' i
35 3 2 Tipomanon [3ompomninosun
OH CIUPT
CHj3-CH,-CH,-CH,-OH 1-Byranon bytunosuii cnupt
CH3— CH-CH,—CHg .
(IDH 2-byranon B-bBytunoBuit cnupt
CH3— CH—CHZ_ OH
CIZH 2-Metun-1-mipomnanon [300yTHn0BUIl cIUpT
3
T
CH3—C—-OH 2-MeTumn-2-mpornanon mpem-byTHioBHil
| CIIMpT
CHj
CsHy1-OH 1-ITenTanon AM110BUH CIUPT

CHz— CH—CH,—CH,—CHy

OH

2-ITenTanon

Metunnponii-
METaHOJI

CH3— ICH—?H—CHZ_OH

CHj3 CHj

2,3-JIlumerni-1-0yranon

B,y-AumeTni-
OyTUJIOBUH CIIUPT

1. l'inparaumis anaxkeniB. HaBenena npu BHUCBITIIEHHI XIMIYHHUX

BJIACTUBOCTEN aJIKEHIB y po3aiii 5.

2. T'inpyBanHsi KapOOHIJIBLHUX CHOJYK (aJbjAeriliB, KeTOHiB,

ecrepiB). KaramituuHe riipyBaHHd KapOOHUIBHUX CHOJYK Yy MPUCYT-
HocTi Ni, Pt, Pd npuBoauTh 10 yTBOpEHHS NEPBUHHUX 1 BTOPUHHUX aJjl-
KAaHOJIIB 3QJIKHO BIJ] MPUPOAM BUXIJIHOI KapOOHLIBHOI criofyku. Tak,
aJbJET1IU YTBOPIOIOTH MEPBUHHI CIIUPTHU:

R— C{ H,/ xarai. . R— CH,— OH
H 9.1)
KeToHu yTBOPIOIOTH BTOPUHHI CIIUPTH:
R—%—Rl H2/KaTaH.‘ R_CI:H_R'
O OH (9.2)
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EcTtepu Takox yTBOPIOIOTH MEPBUHHI CITUPTH:

RGO Ml o o, OH 4 CHgOH
O
€TUJIOBUH ecTep KapOOHOBOI KMCIIOTH (9.3)
3. Oxkcocunre3 (kapOoHITyBaHHSA BOJHIO). CyMill OKCHUIY Kap-
oony CO 1 BOJHIO (CMHTE3-Ta3), 3aJIEKHO BiJ YMOB Tpoiiecy (MpUpou
KaTajizaropa, TeMIepaTypH, CHIBBITHOIIEHHS KOMIIOHEHTIB), MOXE
JaBaTH Pi3HI MPOAYKTU: CIIUPTH, ajlbJIeTiIN, HACUYEHI BYTJIEBOAHI. Tak
OTPUMYIOTh TIEPBUHHI CIIUPTH:

0
co + H, 225  CcH,0H (9.4)
0
6CO + 12H, j—:;> CHy— CHy— CHp— OH + CHg— CH— CH
- 2
OH
CYMIIIl CIIUPTIB (CUHTOI) (95)

YTBOpEH1 aliblIeTiIn MOKYTh OYTH TIOTIM BIJHOBJICHI Y BIJAMOBIIHI
CIIUPTH:
OcranHiM 4YacoM HaOyBalOThb MNPOMMCIOBOIO 3HAYEHHS peaKIli

KapOOHUIIOBAHHSI CaMUX CIHPTIB, Yy pPE3YyJbTaTl SIKUX YTBOPIOIOThCA
BHUILIl CIUPTU 200 KapOOHOB1 KHCIIOTH:

CHsOH + CO + 2H, —RLCOW),_ CH;— CH— OH + H;0

H,/karau.

0
R—OH + CO —% rR—c?
OH
CHI/IpT KHUCJIOTa (9 . 7)

4. @epMeHTATHBHA Tepepodka BYyIJeBoaiB. DepMeHTATHBHE
PO3ILIEIUICHHSI BYTJIEBOAIB (MOHOCAXapU/IIB 1 MoJIicaXapyuaiB) y Mmpoleci
CIIUPTOBOTrO OPOJIIHHS 3/1aBHA CITY>KUTh METOJIOM OJICp>KaHHS €TaHONY:

CgH1206 M» 2CoHsOH + CO,

+ 0
(C6H1005)n + nHzo M» nC6H1206 ﬂ» 2nC2H5OH + 2nC02
HOHicaXElpI/II[ MOHOCaxapun (98)

5. ligpoai3 rajgoreHanakiiiB. ['iaponi3 ramoreHajakunB (peaxiii
Syl ta SN2) BuknameHo B po3auni 8 — XIMIYHI BIACTMBOCTI Tajo-
I'€HOIOX1THUX CITOJIYK.

6. CuHTe3 32 JONMOMOrOI0 MeTAJOpraHiyHux cmoayk (Mg, Al,
B). Meranopraniuti (€JIeMEHTOPraHiuHi) CIIOJYKH MPOSBJISAIOTh BUCOKY
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peaKkIliiiHy 34aTHICTh 1 Ha iX OCHOBI MOXYTh OyTH OTpUMAaHi Pi3Hi
CITUPTH.

3acmocysannsa peaxkmugis I punvsapa. PeaxktnBu ['puHbspa BCTy-
MalTh Y B3a€EMO/III0 3 KapOOHUIBHUMHU CHOJIyKaMU (QJIbJETiAN, KETOHH,
€cTepHr) 3 YTBOPEHHSIM CHUPTIB pi3HOI OynoBu. Tak, 3 Gopmanbaerigy
OJIEPKYIOTh MEPBUHHI CIIUPTH:

H
N N | CH,-OH

5+0=8 + CH.CH,— MaBr —»= H—C—0—MgBr —H0~ |

H/ \_3; ’ | 95" Mg(OH)Br CH>-CH3
— CH, —CHy i 617 %1 426

a0eél aal 3¢4aofi %4

1 adiéaoii1oiiaiiéfed fil 80
(9.9)
3 yCiX HIIUX aJbAETiiB YTBOPIOIOTHCS BTOPUHHI CIIUPTH:
CHa
5 +C28  + CHyCHMGCI —= H—C—OMgCl  —H20 s CH,CH,CHCH,
H/ | -Mg(OH)CI |
CH,CH3 OH

2-0yTaHon (910)
3 KETOHIB 3aBX/J1 YTBOPIOIOTHCS TPETUHHI CIIUPTHU:

CH Cl)MgBr C|:H3
3\
C=0 + CHsCH,MgBr — CH3—C—CH; —129 s CH,CH,CHCH;
CH / -Mg(OH)CI |
3 CH,CHs OH

2-MeTni-2-0yTaHom (9 11)
3 ecTepiB YTBOPIOIOTHCS TPETHUHHI CIHUPTHU, 32 BUHATKOM €CTEPY
Mypa]_HI/IHO.l. KHUCJIOTH, 3 SIKOT'O YTBOPIOETHCA BTOpHHHHﬁ CIIUPT.

9.1.2 ®i3zu4HIi BJIACTUBOCTI

3aranpHl 3MiHU (PI3MYHUX BIIACTUBOCTEW (TyCTHHA, TemIeparypa
KUIIHHS Ta TOTUICHHS TOIIO), XapaKTepHHUX IS BYTJICBOAHIB, MPOSB-
JSIOTHCS 1 B cUpTax. AJie iX TemIeparypu KUIIIHHSI CYT€BO BUILI, HIXK
aJIKaHIB 1 raJOT€HaJIKaHIB 3 TIEI0 CaMOIO KIIBKICTIO aTOMIB KapOony. Lle
MOSICHIOETHCS] HASIBHICTIO BOJHEBUX 3B’SI3KIB, K1 CIIPUSIOTh YTBOPEHHIO
acoIlaTiB Mi>k MOJICKYJIaMH CIIUPTY.
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3aie)xHO BiJlT OyJ0BU, MEPBUHHI CHUPTH MAalOTh BHUIIY TEMIIE-
paTypy KUIIiHHA, HiXXK BTOPUHHI, SIK1, Y CBOIO YEPTY, XapaKTEPU3YIOThCS
OUIBIIIOI0 TEMIIEPATYPOIO KUITIHHS MOPIBHSIHO 3 TPETUHHUMU.

Hwxui criuptu (C1-Cyp) — ne pigunan, mounHarouu i3 Cqq, — B s3-
KOTEKy4Yl ad0 TBEp/l PEYOBUHM, TYCTHMHA CIUPTIB MEHIIA 32 OJUHUIIO.
Crouptu C;-C3 3MIIIyI0ThCS 3 BOJAOIK 0€3 OOMEKEHb, 110 MOSICHIOETHCS
YTBOPEHHSIM BOJHEBUX 3B’SI3KIB 3 MOJICKYJIaMU BOJU. Y LUIOMY 3/aT-
HICTh CITUPTIB POZYMHSITUCS Y BOJI1 3MEHIITYETHCA 31 301IBIIIEHHSIM T1JpO-
KapOOHOBOTO pajJMKay Ta MPHU Mepexo/i Bij 6araroaTOMHUX CIUPTIB 10
OJIHOATOMHHUX.

9.1.3 XimMiuHi BJIaCTHBOCTI

X1MI1YHI BJIaCTUBOCTI CIIUPTIB BU3HAYAIOTHCSI HASIBHICTIO MOJISIPHUX
3B’s3kiB O-H 1 C-O, a TakoX HENOIUICHUX EJISKTPOHHMUX I1ap aToMa
okcureny. Ilomapuicte O-H-3B’s3ky 3Ha4HO BHINA, HIX MOJISIPHICTH
3B’s13ky C-O.

3a peaxiiitHO0 3JJaTHICTIO CIIUPTH MOHA MOJIJIUTHA Ha Bl TPYIIH:

1) peakii, o BiaOyBarThCs 3 po3puBoM O-H-3B’s3Ky, 10 HUX
HaJeXkaTh KUCIOTHO-OCHOBHI, eTepu(ikailii, OKUCHEHHS 1 AET1ApYyBaHHs;

2) peaxuii, o BigOyBaroThcs 3 po3puBoM C-O-3B’S3Ky 1 10 HUX
BIJIHOCSIThCS HyKJIeoiabHE 3amileHHss O-H-rpynu, yTBOpeHHs ecTepis,
JeriapaTalisi, NeperpymyBaHHs.

1. KHCJI0THO-OCHOBHI BJIACTUBOCTI CIMPTIB. YHACIIIOK NOJISPU-
3amii OH-3B’s13Ky, N1 COUPTIB XapaKTepHA 10HI3AllIsl 3 YTBOPEHHSM
MPOTOHIB, Yepe3 10 BOHU MPOSBIISIIOTH KUCIOTHI BiaacTUBOCTI. OJHaK
KHMCJIOTHI BIACTUBOCTI CUPTIB CIa0IIl, HI%K Y BOIU:

2R-OH + 2Na —= 2R-ONa+ H, (9.12)

KucnotHicTh CIUPTIB MIATBEPIXKYETHCS B3AEMOJIIEIO 1X 3 Iy’ KHUMU
meranamu (K, Na Tomo) a6o 3 ix rigpokcugamu MeOH. Ilpu npomy

YTBOPIOKOTHCSl AJIKOTOJIATH (AJIKIJIOKCHIN ) R—8 ONa+, AKI JIETKO TMij-
JAIOTHCA T1IPOITI3Y:
R-ONa + H,0 —= R-OH + H,0 (9.13)
KucnoTHi BIacTUBOCTI CHMPTIB 3ayiekaTh Bif iXHBOI OYyJIOBU M
3MEHIIYIOThCSL B PANly: MEPBUHHI > BTOPUHHI > TpeTUHHI. lle mosicHro-
€THCSl HAABHICTIO +/-e(PEKTy aIKUIbHUX TPYI, 332 PaXyHOK SIKOTO 301/1b-
IIYETHCS €JIEKTPOHHA T'YCTHHA Ha aTOMI1 OKCUT'€HY, 110 3HUXKYE CTIHKICTh
aHIOHA:
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CHs CHs
+ 8- &+ # o +
CH;>C—0—H =—> CHy—>C—0: + H
TPETUHHUHN CIIUPT aHioH
3a HasSBHOCTI CHJIBHHMX e€JeKTpoHoakienTopHux rpyn (-I-ed.),
HaIpUKJIAJ TaJloTeHiB, OuId aTromMa KapOOHy, 3B’A3aHOTO 3 aTOMOM
OKCUT'€HY, KUCJIOTHI BIIACTUBOCTI CIIUPTIB 3POCTAIOTh:
F F

* 0~ &+ * . — +
F<—$—O—H -~ F<—$—(.)ll + H

F F (9.15)
TpudIyopMeTaHoI aHioH (TpUQIYOPMETOKCH]T)
[Topsim 3 KHUCIOTHUMM BJIACTUBOCTSIMM JJISI CHUPTIB THUIIOBII OC-
HOBHI BJIACTUBOCTI 3@ PaXyHOK HasiBHOCTI B OKCUT'€HY HEMOAUICHUX Iap
€JIEKTPOHIB (32 Teopiero JIbroica OCHOBH — 1I€ IOHOPHU €JIEKTPOHIB):

H
. (5+ —
" 2
ocHoBa JIsroica ClIIb OKCOHIIO (9. 16)

EnexTpoHO0HOPHI 3aMICHUKH 30UIBIIYIOTh OCHOBHICTh CIIUPTIB, a
€JIEKTPOHOAKIENTOPHI — 3MEHIIYI0Th. OTXE, OCHOBHICTh CHUPTIB, Ha
BIJIMIHY B1J] KUCJIOTHOCTI, 3pOCTa€ BiJl MEPBUHHUX CIHUPTIB JO TPETUH-
HuX. CoJIl OKCOHIKO HECTINMKI, BIMIECIUIIOIOTh BOJY, EPETBOPIOIOYHUCH Y
KapOoOKaTioH, skuil 3 Hykjeodinom Hal yTBoproe ramoreHankinm 3a
MexaHizMoM Sy 1 (muB. po3aim 8):

H +
d_ —  R" + HO
R— H 2

R" + Hah — R—Hal (9.17)

Otxe, crnupraMm XapakTepHi am¢pOTEepHI BIIACTUBOCTI, a cladka
KMCJIOTHICTh 200 OCHOBHICThH OyJie MepeBa)kaTH, 3aJIe)KHO Bij MPUPOIH
criupty. KpiM Toro, HasBHICTh HEMOAIJICHUX Map €JIEKTPOHIB Ha aTOMI
OKCUT'€HY Haja€ iM HyKJIeo(huUIbHOCTI. OCOOMUBO CHIIbHI HYKJICO(DIBHI
ankorojatu (ankinokcuan) R-OM, ne M = Na a6o K.
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2. Peakuiis yrBopenHsi ecrepiB (ectepudikanis). [1ig yac B3ae-
MOJIi CIHUPTIB 3 MiIHEpPAIbHUMHU W OpPraHiYHUMU KHUCJIOTaMU YTBOPIO-
IOTBbCSI €CTEPH, SIKI MOXKHA pO3TJiAnaTu sk noxigHi cnuptiB R-OH y pasi
3aMIHU B HUX atoMma riaporeHy OH-rpynu Ha anuibHUN 3aJIMIIOK Kap-
OOHOBOT KUCJIOTH. TOMY TaKky peakilito Ie JEeKOJU HA3UBaIOTh PEAKIIIEI0
aIMTIOBAHHS.

R— C\'\ """"""""" : ' — H R— C{O .
tO—-H + H-O—R R0 O—R
ecTep (9.18)
YcTaHoBIEHO, IO peakilisi NPOTIKa€ B NPUCYTHOCTI KaTali3aTOpiB
— BOJOBIIHIMaO4YuX pedoBuH (y piakid ¢aszi: HpSO4, H3PO4 1 T. 1;
Al,O3 — y ra3oBiit ¢azi). [lepBuHHI CIUPTU JETKO pearyrTh 3 KUCIO-
TaMH, BTOPUHHI — y>K€ 3 MEHIIOK IIBHUJKICTIO, & TPETUHHI — I1I€ Ba)K4e
(uepe3 cTepuyHI MEPEIIKOAN, YHACTIAOK SKUX YCKJIATHIOETHCS JTOCTYII
0 peaklifHoro IeHTpa). MeToJoM MIideHHuX aTtomiB (i30Tom 018)
BU3HAYEHO, IO B peakilii ectepudikailii BoJa yTBOPIOETHCS 32 PaXyHOK
OH-rpynu kucnoru 1 H-cimpry.

3. HderinpaTrania conupriB (peakuis E). Peakuiero aerigparaii 31
CIUPTIB OTPUMYIOTh aJKEHW (AMB. PO3AUT S5) 1 ankagieHu (IuB.
po3ii 6).

YcTaHoBieHO, IO JIETHIE AETApaTy0ThCsl TPETUHHI CIIUPTH, MOTIM
BTOPHMHHI Ta NepBUHHI 3a MexaH13MoM E1 abo E2 ananoriuno g0 peakiiii
JeriporajioreHyBanHs (IuB. po3ain 8) y piakid ¢dasi. [Ipu upomy
BIJIICTUICHHSI TIAPOTeHY (71 YTBOPEHHS BOJW) MPOXOJUTH BIJl Haii-
MEHIII T1POreHI30BaHOTO aToMa KapOOHY, CYCIAHROIO aroMa KapOOHY 3
OH-rpynoto (mpaBuio 3aiiiieBa — JUB. po3aiia &).

Hanpuknan, nerigpataiiss Juisi TPETUHHOTO CIHUPTY MPOTIKAE 3a
MexaHizMoM E1, modaTkoBi cTafii sKoro 30iraroThes 3 peakiiero Syl:

P P AT
CHy—C—0H -— CH3—CI:—6H2 —= CHy—C* ~——= CHy—C
-2 -H
CHs CHs CHs CH;
MIPOTOHOBAHUN CITUPT KapOOKaTioH AJIKEH
(9.19)

Kpim Toro, peakiii gerigparaiiii OyBatoTb HE TUILKH BHYTPIIIIHbO-
MOJICKYJISIPHUMHU, ajie ¥ MKMOJEKYIIpHUMHU. [Ipu 11boMy YTBOPIOIOTHCS
eTepu:
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H+
CoHs—OH + HO—CoHs — > CoHs— O —CyHs
-2

TETUIIOBUH eTep (920)

4. TleperpynyBannss Barnepa—MeiiepBeiina. Y peakiisax, ski

MpOTiKalTh 3a MexaHi3MoM El 3 yTBopeHHsM kapOOKaTiOHIB, MOKJIUBA

Mirparisi aKiIbHUX TPyIl (peTpoIiHaKoJIHOBE neperpynyBanHs). [lepe-

IpYIyBaHHS TaKOro THUIY XapakKTEpH1 I BUMAAKIB, KOJIU 3aMICHHUK

(HO, Hal i T. 1.) 3HaX0IUTHCS B O-TIOJIOKECHHI JI0 YeTBEPTUHHOT'O aTOMa
KapOoHy:

C|:H3 C|:H3 +H* CI:H3 CI:Hs + HOBLIEHO
CHy— CI: — (I:—OH == CHy— C|? — CIZ—OHz o
CH; H CH; H
3,3-numMeTun-2-0yTaHon
CH3z CHj

| H3C , CHs

== CHy-C—C* —r C=C_
| HsC” CH3
CH; H

TETPAMETUIIETUIIEH (9 2 1)

5. 3amilleHHsl TiAPOKCWIbHOI rpynu Ha rajgorenm. [lin dac
B3aemoxii cruptiB 3 HCI, PCls, PCls, SO,CI i T. a. npoxoauTs 3ami-
menHs OH-rpynu Ha ramoreH. Jlermie 3a Bce BCTYIAIOTh Y PEAKIIIIO
TPETUHHI CHUPTH, MOTIM BTOPWMHHI W, HApemiTi, MEpBUHHI 3a Mexa-
Hi3MaMu peakiii Syl adbo Sy2 (nuB. po3aua 8):

C,Hs-OH + PCls —= C,HsCl + POCI; + HCI (9.22)

6. OkucHeHnsi cnupTiB. [lig gac okucHeHHs crmupTiB (KMnQOy,
K,Cr,07, CrO3; a6o O, B mpucyTtHocTi Cu) yTBOPIOIOTHCS allbJIETi/IH,
KETOHM i1 KapOOHOB1 KUCIIOTH, 3aJI€AKHO B1Jl MPUPOJIU CIIUPTIB.

[lepBUHHI COUPTU MiJ 4Yac OKHCHEHHS YTBOPIOIOTH ajbJCTi/Iu.
OcTaHHI MOXKYTh B YMOBAaX peakxiiii OKUCHIOBATUCS JI0 KUCIIOT:

@)
[0] AN () 7
CH3— CH,— OH —> CH;—C —— CH;—C
3 2 3 Ny 3 N\ OH
CTAaHOJI OI.ITOBI/II71 anbz(eriz( OLITOBA KHUCJIOTA (923)

BTopuHHI ciupTH yTBOPIOIOTH KETOHH:
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H-C—OH  ——» c=0
| O ony
3
CHj (9.24)
2-TIpOTIAHOJT 2-TIPOTIaHOH (aIeTOH)

TpeTuHHI CIUPTU B KUCJIOMY CEPEIOBUII OKHUCHIOIOTHCS BaXKKO 3
po3puBoM 3B’s13Ky C-C 1 yTBOPEHHSIM CyMIIIIl KUCIIOT 1 KETOHIB:

CHs;

I e O CHs
CHi— CH— C—0H = cHi—cZ + Y=o
| -H0 OH CH /
CH3 3
2-MeTu-2-0yTaHol (925)

7. MerinpyBannsi cnuptiB. Y npucytHocti Cu, Pt a6o Pd criuptu
3J1aTHI 10 peaKIliil JeriipyBaHHs SK 32 BIICYTHOCTI, TaK 1 B IPUCYTHOCTI
kucHIO. [Ipu bOMy 3 MEPBUHHUX CHUPTIB OTPUMYIOTH albJAETiid, a 13
BTOPUHHUX — KETOHHU:

(@)
% R— C{ aJbIeria
-H, Y
R—CH,— OH ——
O
A r—cZ 4 HoO
H
Cu /O
T» R— C\ KETOH
2 R
R— (I:H —OH
R tOCL g C{O + H,0
R (9.26)

Peakiig neriipyBaHHA B MPUCYTHOCTI KMCHIO Ha3MBAETHCA pEak-
LIE€K0 OKUCHIOBAILHO20 0e2i0PYBAHHAL.

9.2 HeHacu4eHi 0JHOATOMHI CIUPTH

HenacuueHnmMu cnupTaMu Ha3WBAalOThCA TaKl CHOUPTH, Y SKUX
rigpokcusibHa OH-Tpyma 3B’s3aHa 3 HEHAaCMYEHUM BYTJICBOJHEBUM pa-
NUKanoM. IX HazBa 3a HoMmeHK1aTyporo IUPAC ckiajaeTbes 3 Ha3B BYT-
JIEBOJTHEBO1 YAaCTUHU 13 Cy(DIKCOM -0.71, 30€pEKEHO TPUBIaIbHY Ha3By —
aminoBuii  cnupT. BuKoOpHCTOBYIOTH 0arato TpHWBIAJIBHUX Ha3B

(Tabm. 9.2).
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Tabnuys 9.2
Ha3Bu HeHacHYeHMX CIIUPTIB
dopmyJia Homenkiarypa
IUPAC PanionanbHa
CH,=CH-OH Erenon BininoBuii cimpt
CH,=CH-CH,-OH 2-ITponen-1-omn AninoBuil ciupT
CH=C-CH,-OH 2-ITpomin-1-on [TponaprinoBuii criupt
CH3— CH—CH=CH2 . .
CI)H 3-byten-2-on MeTtunBiH1I-KapO1HOM
e
CH=C-C-OH 2-Metun-3-0yTuH-2-01 HHM?THHaHeTHHeHm_
I KapO1HOI
CHj

HalinpocTimmii npelcTaBHUK — GiHII08UL cnupm Y BIIbLHOMY BH-
IJISIA1 HE 1ICHY€E, TOMY WIO 3TiAHO 3 npasuiom O. Envmexoea—E.Epnen-
Meuepa, cnupmu 3 2IOPOKCUNbHOIO 2pYnolo Oind amoma KapOoHy 3
NOOGIUHUM 38 A3KOM HeCMItKI U UBUOKO I30MePU3YIOMbCs 8 anboe2iou U
kemonu (TaytoMepisi). EcTepu BIHLIOBOrO CIHUPTY CTIMKI ¥ 3aCTOCO-
BYIOTBCA JIJI1 OTPUMAHHS MOJIMEPIB:

CH2=CH—O—C—CH3
(II)
CH,=CH-0O-C4Hg OYTUJIBIHIJIOBUM €Tep

BIHIJTIAI[ETAT

ATNI0OBUHM CIUPT OTPUMYIOThH HUISIXOM MOCIIJOBHOTO XJIOPYBaHHS
T1APOII3Y MPONEHY:

+Cl,, 500° +H,0, 5%NaOH, 150°
CH/= CH—CH; ——2>—»  CHpy=CH—CH,Cl —t——— s
-HCl -NaCl
IIPOIIEH XJIOpHCTHIA aitin (3-XJI0pIpoIieH)

AIIOBUM CIUPT

Aninosuit cnupm BUKOPUCTOBYIOTH IJIA OJIEP>KaHHS TJILIEPOIY,
aKpoJieiHy, aKpuJioBOi KuCIOTH. EcTepw anmijioBoro cmupTy 3acTOCO-
BYIOTh ISl OTPUMaHHS TIJIaCTUYHHUX Mac.

IIponapeinosuii cnupm BUKOPUCTOBYIOTh B OPraHIYHOMY CUHTE31.

Cnupmu I. Hazaposa — TpeTWHHI BiHIJAIETHJICHOBI (€HIHOBI)
CIIUPTU OTPUMYIOTH 3a peakirieto daBopchKoro:
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CH CHs
3\ KOH (cyxuwuit) |
CHy;= CH—C=CH + f£= > CH,= CH—C=C— C—OH
|
CHjs CH,
BiHIJIALlETUIIEH aleToH cniupt Haszaposa (9.28)

9.3 /IBOATOMHI HACHYEHI CIUPTH

JIBoaTOMHI Hacu4eHi COUPTH abo0 TUIIKOMl (aJKaHIIONMu) — IIe
CIIUPTH 3 JBOMA T1APOKCUIILHUMU TpyHaMU P PI3HUX aTOMax KapOoHY
31 3aranbpHOI0 (hopmyiioro CpnHyn(OH),.

3a CHCTEMAaTHMYHOI HOMEHKJIATYPOIO /10 Ha3BHM alKaHy I0AAal0Th
cydikc -dion 1 uudpamu BKazyoTh Micue rpynu OH y romnoBHomy
JaHII031. 32 panioHaIbHOI0 HOMEHKIIATYPOIO Ha3By YTBOPIOIOTH 13 Ha3B
BIJIMOBITHOTO €TUJICHOBOTO BYTJIEBOJHIO 3 JOJABAaHHAM 3aKIHUYCHHS —
enikonv (Tadma. 9.3).

Tabnuys 9.3
Ha3Bu ankangioJis
HomeHnkiaTypa
Popmyaa IUPAC PanionanbHa
HO—CH,—CH,—OH | Eranmgion ETuneHrimkob
o
CH, _C|: H- (|: Ha 1,2-TIponanmgion o-ITpomineHrmKob
OH OH
p o
(|3H2 —CHy— CI:HZ 1,3-TIpomanion B-ITpomineHrikonb
OH OH
Y p o
CI:HZ_ CHy—CHy= CI: Hz |1 ,4-bytannion y-byTunenriikoinn
OH OH
(04
CH3=CH, _C|:H B (|: H, 1,2-ByTanion o-ByTunenriikonn
OH OH
T
(IZH 2 —(i‘, —CH; 2-Metui-1,2-nponanion o-1300yTHIIEHT TIKOIb
OH OH
H 3(|3 CIZH 3
CHj —CIZ —CIZ —CHs 2,3-Jlumerun-2,3-6yranaion | [linakon
HO OH

180 |



Anigpamuyni cnupmu

[ToTpiOHO 3a3HAYMTH, 11O 3HAXOKEHHS JIBOX TAPOKCUIBLHUX TPy
OIS OHOTO aTroMa KapOOHY HE CIOCTEPIraeThCsl 4Yepe3 HECTINKICThb
yTBOpPEHUX (hparMeHTiB, SIK1 0/1pa3zy K 130MEPU3YIOTHCS B allbJIeTiu a0o
KETOHU B MpOIIeCl Aeriapartaiii. Ajie eTepu 1 eCTepy TaKuX J10J1B BiJI0-
Mi, BOHH CTiMKI i HA3UBAIOTHCS alleTaJsIMM Ta allujIaIIMHU BlJIIOBIIHO:

,0—CyHs ,0—COCHjs
CHs—CH CHz—CH
N0 — C,Hs \O — COCH;
arerans (1,1-gierokcueran abo aruiIayb (€TUJIiACHaIaIeTar)

JieTUIIAIeTallb OLTOBOTO aJIbJETiY)

9.3.1 MeTroau oaep:KaHHH
Jlnst cuHTEe3y anKaHAI0JIiB 3aCTOCOBYIOTH Tl K METOMM, 10 U IS
OJIHOATOMHUX CITUPTIB.
1. TiapoJi3 AMrajJoreHonoXiiHux ad0 XJIOpriipuHiB.

CHz— CHCI— CHp — CHCl  ——22» CHy— CHOH — CH,— CH,OH
i -
xnopOyTan 1,3-0yranpion (9 2 9)

Xnopeiopunu — 1€ CIONYKH, SIKI MICTATh Y MOJIEKYJl OJJHOYAaCHO
T1IPOKCUTIBHY TPYITY i aTOM XJIOPY:

CH, = CH, +Cl,, +H,0 ?Hz — CI3H2 +H,0 CI3H2 — (|3H2
Cl  OH -HCl OH OH
XJIOPUAPUH (930)
2. l'izpaTanis opra”HivyHuX OKCHAIB (€MOKCHAIB 200 O.-OKCHUAIB):
CH,—CH, H.  CH,—CH
\ / + HZO —_— | 2 | 2
@) OH OH
OKCHI €CTUIICHY €THJIECHTITIKOIb (931)

3. OkucHeHHs1 ajkeHiB BogHuMmu po3zunHamu KmnO, (peakiris
Barnepa), nepokcugom riaporeny H,O, B mpuUCYTHOCTI TETpaoKCUIy
ocMito OsOy4 (IUB. po3aia S):

CHy=CH, + HO—OH —%0us (H2—CH;
OH OH (9.32)
4. BiTHOBJICHHSI ecTepiB TUKAPOOHOBUX KHUCJIOT:
C|H2_CH2_ CO—0CHs i (LiaH,)  CHz—CHy;— CH,0H
CHp; —CH, — CO— OC,Hs -2C,Hs0H CH, — CH, — CH,0OH

MeTWIaauIIHaT 1,6-rexcanion (9 . 33)
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9.3.2 ®Dizn4Hi BJIACTHBOCTI IIIKOJIIB

['mikomi, sIK MmpaBuiIo, TYCTI CUPOMOMOAIOHI PIAWMHU, COJIOJKI Ha
cMak, 0e3 3amaxy. Buli npencTaBHUKHM € KPUCTAIIYHUMH PEYOBHHAMH.
VY pesynbTaTi Ali BOJHEBUX 3B’ A3K1B IJIIKOJI KUIUISTH 32 OLIBII BUCOKHX
TeMIlepaTyp, Hi’K OJJHOATOMHI CIIUPTH 3 TAKOK CaMOIO KUIBKICTIO aTOMIB
kapOoHy. KpiM TOro, BOHM Kpallle pO3UMHSIOTHCS Yy BOJI, HIXK OJHO-
aTOMHI CIIUPTH.

9.3.3 XiMiuHi BJIaCTHBOCTI

XiMIYH1 BJIACTHUBOCTI TJIIKOJIIB AaHAJOTI4HI 3 XIMIYHUMH BJIACTH-
BOCTSIMH OJIHOAaTOMHHUX CIHPTiB. AJIe HasBHICTh JBOX TI1IPOKCHUIBHUX
IpYI HaJa€ iM psij crieniniuHUX BIACTUBOCTEH.

X1IMIYH1 BJIACTUBOCTI TJIIKOJIEH aHAJIOTIYHI 3 BJJACTUBOCTSIMU OJIHO-
aToMHUX crnupTiB. HasBHICTH NBOX TiIPOKCUIBHUX Tpyn (0COOJIUBO Yy
BIIIMAIIBHOMY TIOJIO’KEHHI), K1 MalOTh HETATUBHUN 1HIYKIIHHUNA e(EeKT,
JICIO T1JIBUIIY€E KUCIOTHI BJIACTUBOCTI /110J1iB. XapaKTEPHOI PEAKIIIEI0
Ha TIiKodi € B3aemonis 3 KynpyM (II) rigpokcuioM 3 yTBOpPEHHSIM
BOJIOPO3YMHHOI'O CUHBOT'O KOJIbOPY TIIKOJISITY KYIIPyMYy:

H
I
(IZH OH | 2 HC—O" O— (|:|-|
|
R R R H R

AITKUITIIKOJIAT KYIIpyMy (9 . 34)

['1iko1 MOXKYTh aBaTH MOBHI Ta HEMOBHI ecTepu U erepu. OKuc-
HEHHS TJIKOJIB BIJOYBA€ETHCSA CTYNIHYATO 3 YTBOPEHHSM: TIIIKOJIEBOTO
aJbJeT1ly, TJIIKOJEBOI KHMCJIOTH M TJIIOKCAJII0, TJII0OKCaJeBO1 KHCJIOTH,

II1aBJIEBO1 KHUCJOTH.

0 0
CH,OH-CH,0H ~ = CH,0H-CHO ~3= OCH-CHO
’ 4637 64aeé aelaaa% aes éfiaéu

[O]l—l' J [O]l Qi
CH,OH-COOH ﬂ OCH-COOH JQL HOOC-COOH
2 ol 0,0 i
4631 edaa éeneét oa 3631 éneéT aa éenén oa U adaédaa éefiet oa
(9.35)
JIBOXaTOMHI CIIUPTU BCTYNAIOTh y peakilito aeriaparaii. [Tig gac

JerigpaTaliii o-TJIKOJIB YTBOPIOIOTHCS aibJerian, P-TIKOIIB — aji-
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JIOBUM CHHUPT; Y-TJIKOJI UMKII3YIOThCS 3 YTBOPEHHSIM TETPariipo-
bypany:
HO-CH,-CH,-OH ———=> CHy,=CH-OH —— H3C-CHO

-H,0
€TUJIECHIJIIKOTIb aLeTanbIerig (9.36)
HO-CH,-CH,-CH,-OH ho CH»,=CH-CH,-OH
-H2
IPOMNITICHIIIIKOIIb aHUJIOBUH CIIUPT (937)
Hc— ¢ 2
HO-CH»-CH,-CH»-CH,-OH ——»
0 HoC o
2¥ClI
2 (9.38)
1.4-6yranmion TeTparigpodpypan

[lin yac MEeperoHKH ETHJICHTJIIKOII0 3 CYJIb(PaTHOI KHCIOTOIO
YTBOPIOETHCS JIIOKCAH:

2HO-CH,-CH,-OH —= O @)
2H0 N/ (9.39)

J10KCaH
[Ipyr MIKMONEKYJISIPHOMY BIJAIICIUIEHHI BOAW BiJ TJIIKOJIB yTBO-
PIOIOTBCSI CIIUPTOETEPU — HIETUIICHTJIIKOJIb, TPUETUIICHIJIKONb 1 T. 1.
AHaJIOTIYHI TIPOAYKTU YTBOPIOIOTHCS 3a B3aEMOJIl €TUJICHTIIKOIIO 3
OKCHJIOM €TWJIEHY (10 MOJIETUIICHTJIIKOJIIO).
2HO-CH,-CH,-OH — HO-CH,-CH,-O-CH,-CH,OH + H,0 (9.40)
J1CTUIICHI JI1IKOJIb
1,2-]Jlionu 3a KaTadITAYHOI J1i KUCIOT MOXYTh TIEeperpynoByBa-
TUCSI B KETOHHM, PEAKIlIsl MPOTIKAE YEPE3 MPOMDKHY CTaJIl0 YTBOPEHHS
kapOokarioniB. Tak, 3 2,3-numetnn-2,3-0ytanaiony (TiHaKoiay) yTBO-
proetbest  3,3-muMeTnii-2-OyTaHoH (miHakoH). Take meperpyrnyBaHHS
HA3UBAIOTh MMIHAKOJI-TIHAKOHOBUM.

H3CI: (I:H3 CI:H3
CHs—CII—CI—CHs o~ CH3—C—CIZ—CH3

HO OH 5 CHg

MHAKOJI MHAKOH (9 il l)

JIBa pearentu — nepitogatHa kuciota (HIO, a6o HslOg) 1 mtroMm-
oym (IV) aunerar rimagko po3mEIUioTh 1,2-110J11 3 YTBOPEHHSIM Kap-
OOHUTBHUX CIHOJYK. SIK peareHTH pO3IICIUICHHS TJIKOJIeH mepiojaTHa
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kuciaoTa i miromoyMm (IV) amerat 10MOBHIOIOTH OAUH OJHOIO, OCKIJIBKH
NEPIINNA PO3UUHSIETHCS B OPTaHIYHUX PO3YMHHMKAX, 4 JPYTUM Y BOII.

HOCH, -CHoOH + HglOg — 2CH,0 + HIO; + 3H,0  (9.42)
(CsHs)2(OH)-C(OH)(CgHs), + Pb(CH3;COO), —= 2(CgHs),CO +

TeTpad)eHUICTUIICHTJIIKOJIb nrdeHUIKETOH
+ Pb(CH3COO), + 2CH;COOH (9.43)

Ilin vac B3aemopili ETWJICHIJIKOIIO 3 OKCHIOM €THJICHY OTpHU-
MYIOTh JI€TUJICHTIIIKOJb 1 Al MOTIETUISHTIIKOII !
CHZ_CHZ
HO-CH,-CHy-OH  + \O/ — > HO-CHy-CHy0O-CHy-CHy-OH —»

N CHZ-,CHZ J1CTUIICHTJIIKOJIb

n+l
MOJII€TUIICHTJTIKOJIb (9 44)

- HO—CHZ—CHz-é)—CHZ—CH2>O—CH2—CH2-OH

9.3.4 Cioco0u oaep:xanHs, pisuyHi il XiMIYHI BJIaCTHBOCTI
XJIOPTriIpUHY eTHJIEHTJIIK0II0 (2-XJ10p-1-eTano.y)

1. B3aemo/1ist €TUICHTIIKOJIIO 1 T1APOTeHXJIOPUIY:

HOCH,-CH,OH + HCl —= HOCH,-CH,CI + H,0 (9.45)
2. B3aemoist eTHIICHTIIIKOIO 3 MOHOXJIOPHCTOIO CIPKOIO:
2HOCH,-CH,0H + 2S,Cl, —= 2HOCH,-CH,CI + SO, + 3S + 2HCI (9.46)

XJIOPHUJT ETHIICHTIIIKOITIO
3. B3aeMo1is1 OKCUy €TUIIEHY 1 XJIOPUCTOIO TiAPOreHy:
CHZ_CHZ
\ / + HCI — HOCHz-CH2C|
O (9.47)

2-xno0p-1-etanon
4. XnopriipyHyBaHHs €TUJICHY:

CH,=CH, + HOCI — HOCH,-CH,CI (9.48)

Di3u4Hi BJACTUBOCTI €THJIEHXJIOPTiAPHUHY

[le — 6e30apBHA MamopyxoMa JIETKa piMHA 3 IPUEMHUM edipomo-
n10HUM 3anaxoMm; T. kui. 128,7°C, 1. mi. -62,6°C. MonekysipHa Maca —
80,51. ETunenxyioprigput 3MilIyeTbest B OyAb-SKUX CIIBBIHOIICHHSX 3
BOJIOIO0, CIIUPTOM, €CTepoM. € MpeKpacHUM PO3YMHHUKOM JUJISI PIZHUX
CIIOJIYK: B1J] HEOPTaHIYHUX COJIEH JO €CTEPIB LICIIOJIO03H.

ETunen xjmopriapuH — cuUJIbHa OTPYTa, IO Ji€ Ha HEPBOBY CHC-
TeMy, JyKe MOAPa3HIOE CIU30B1 000JIOHKHU.
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XiMIYHI BJACTUBOCTI eTWICHXJIOPTiAPUHY

ETuneHxaopriipyud BCTyIa€ B Peakilii, XapaKTepHI1 K JjIsl CIIUPTIB,
TaK 1 IS aIKUIXJIOPHUIIB.

1. Xnopyeanna eTWICHXJIOPTIAPUHY 3a TMOMIPHUX TEMIIEpaTyp y
piakiit ¢asi, K 1 y BUMNAAKY €TUIOBOTO COUPTY, NPUBOJIUTH J0 XJIOpa-
JI0; Y IPUCYTHOCT1 BOJAM BUX1J XJIOPAJIO M1ABUIILYE€ThCS:

HOCH,-CH,Cl + 3Cl, 159  CCl-CHO + 4HCl
XJIOpaJIb (949)
2. Meziopoxnopyeannsa eTWICHXJIOPTIAPUHY IMiJ Yac B3aEMOJII
HOro 3 TiAPOKCUIaMH METATIB J1a€ OKCUJ eTuieHy. s miei peakiiii, 3a-
3BUYail, BUKOPHUCTOBYIOTh TIAPOKCHU KaJbIlll0, MOXYTb OYyTH BHKO-
pHUCTaH1 TAaKOXK TJIPOKCUAMN HATPIIO 1 Oapito:
CHZ—/CH
\O
XJIopaJib (9 . 50)
3. Oxucnennsa. Ilin 4ac OKMCHEHHS E€TWJICHXJOPTIAPUHY HITpaT-
HOIO KHCJOTOK YH TPHOKCHUIOM XpOMY VYTBOPIOETHCS 3 JT00pUM
BHUXO0JIOM MOHOXJIOPOIITOBA KUCIIOTA!

HOCH,-CH,cl  IQ1HNOs)_ oy, cl-cooH (9.51)

4. TI'iopysanna. 1lin yac rigpyBaHHSI €TUJICHXJIOPTIAPUHY B MpH-

CYTHOCTI KaraiizaTopiB (Majaaiii Ha KapOOHATI Kaybllil0, HIKOJ) YH

BUKOPUCTaHHI CHCTEMHU aMallbTaMy HATPil0 + BOJAa YTBOPIOETHCS €THU-
JIOBHUM CIUPT:

2HOCH,-CH,Cl + Ca(OH), —= 2 4+ CaCl, + 2H,0

Pd/CaCO
HOCH,-CH,Cl + H, ——» CHy-CH,OH + HCI

Pd/CaCO
HOCH,-CH,Cl + H, s o CHsCH,OH + HCl  (9.52)

5. /leciopamauin. Ky’ STIHHS 3 HEBEJIUKOIO KUIBKICTIO KOHIIEHTPOBAHO1
cyJib(aTHOI KUCIIOTH MPUBOAUTH O YTBOPEHHS Oic([3-XJI0pEeTUI0BOTO)

eTepy:
2HOCH,-CH,Cl —1259%5  (CH,CICH,),0 + H,0

Oic-B-XJIOpeTHIIOBHI eTep (9.53)

6. I'ioponi3. ETuneHxIopriIpuH Mpy HarpiBaHHI 3 BOJOIO B IpU-
CYTHOCTI JIy>KHUX areHTIB JIETKO T1IPOJI3Y€ETHCS 10 €TUIIEHIIIKOJIIO:

HOCH,-CH,Cl ~ —22:Ma80s  Lineh, CH,0H + HCl  (9.54)
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7. Emepudpixauin. 3 ankoronasiTaMyd €THICHXJIOPTIAPUH YTBOPIOE
MOHOETEp €TUJICHTJIIKOJIO;
HOCH,-CH,Cl + C,HsONa —>  HOCH,-CH»-O-C,Hs + NaCl
MOHOETEP €THJICHIIIKOJIIO (955)
8. Aminyeanns. 11in yac B3aemMo/ii BOJHOIO amiaKky 3 €THJICHXJIOP-
TAPUHOM YTBOPIOETHCS CYyMIIIl MOHO-, JIU- 1 TPUETAHOJIAMIHY:
HOCH,-CH,Cl + NH; — NH,CH,CH,0H +NH(CH,CH,0H),+ N(CH,CH,OH);
MOHO- an- TPpH-
€TUJIEHOJIAMIHH (9 . 56)
BianoBinHi €TaHOJIaMiHU YTBOPIOIOTHCS TAKOXK IMiJ 4ac B3a€MOJIl
CTUJICHXJIOPT1IPUHY 3 IEPBUHHUMHU 1 BTOPUHHUMU aMiHAMU:
HOCH,-CH,Cl + CgHsNH, —— CeHsNHCH,CH,OH + HCI
aHINIH (enineTnHONAMIHU (9 . 57)
9. Ecmepudpixauin. KapOOHOBI KHCJIOTH Ta iX XJIOpaHTiAPUIU
B3AaEMOJIIIOTh 3 ETWICHXJIOPTIIPUHOM, YTBOPIOIOYM [-XJIOpPETHUIIOBI
eCTepH:
HOCH,-CH,CI + RCOOH —>  RCOOCH,-CH,Cl + H,0 (9.58)
XJOpaHTiAPUAN MIHEPAIBHUX KHUCJIOT pearyioTh aHajJoTiyHo. Tak,
CylbQYPUIXJIOPU] MMiJ 4Yac KUII SATIHHSA 3 ETWICHXJIOPTIAPUHOM J1a€
oic(B-xmopetun)cynbdar:
2HOCH,-CH,CI + SO,Cl, — (CH,CICH,0),SO, + 2HCI
oic(B-xmoperuin)cynbhat (9.59)

Xnopoxkuc hochopy 3 eTHICHXIOPTriAPUHOM aa€ Tpuc(P-XIopeTu)-
dbocdar:
3HOCH,-CH,CI + POCl; —— (CH,CICH,0);PO + 3HCI
Tpuc(B-xaoperuin)pocdar (9.60)
10. Peaxuii 06miny 13 consimu nyxuHux MetainiB MX, ne M — Na yu K, X
—F, Br,
HOCH,-CH,CI + MX —>  CH,X-CH,OH + MCI (9.61)

9.4 TpuaToMHi ciUPTH (AJTKAHTPIOJN), IJIiHEPOJI (TJIiHepPUH)
9.4.1 MeToau oJiep:KaHHA IJIiLEPOJTY
1. Oopooka anninosozo cnupmy H,0;:

700, KaTall. CH,— CHy,— CH,
CH,= CH—CH,0H + HO—OH | I I
OH OH OH
UIUIOBUH CIUpPT TIIepost (962)
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2. Okucnennsa nponineny. 11epCrieKTUBHUM HPOMUCIOBUM METO-
JIOM OTPUMAHHS TJILEPOIY € OKUCHEHHS MPOMIJIEHY KUCHEM IOBITPS B
MpUCYTHOCTI KaTajizaTopa Cu:

0,, 270° +H,
CH?= CH— CH3 E—— CH2= CH— CI:= O —> CH)=CH—CH,OH —

MpomiieH . AJUTUIOBUM CIIMPT
akposiein  H

+H202, 700 CHZ_ CHZ_ CH2
> |

| | TITIEepot

OH OH OH

50 CHy= CH—C=0 H0,/050s, oy, cH— c =0 PN, cH,—~ cH,— CH,

| N I I |
H OH OH H OH OH OH

aKpoel ) . . .
KpoJetH CHIEPUHOBHUH allbJIeT1] rIiepost (9.63)

9.4.2 ®izn4Hi TA XiMiYHI BJIACTHBOCTI

['nminiepos Haraaye 3a CBOIMM BJIACTUBOCTAMM TUTikod1. [le — B si3Ka,

BHCOKOKHIUISYA pIAWHA, TITPOCKOIYHA, COJIOAKAa Ha CMak 1 Jo0pe
PO3UYUHSIETHCS Y BOJI.

KucjoTHi BJIACTHBOCTI

3a KHUCJOTHICTIO TJILEPOd TMEpPEeBUIIYE TIIKOIl BHACIIIOK
IHIYKTUBHOTO BIUIUBY (—/) iHOVKyitiHo20 €EKTYy TPHOX T1APOKCUIIBHUX
rpym. 3 TIIPOKCUAOM BAXKKUX METAJIB TIJIILEPOT YTBOPIOE KOMILIEKCHI
CIOJIYKH — 2niyepamu.

H
CH,—OH HO— CH, _ b—cH
CI:H OH | 2 HC—O~ NOo— CI:H
_ — |
CH,—OH HO— CH, HOCH,H CH,OH

TIIepar Kynpymy (964)
YTBopeHHs ecTepiB ruainepouy (peakiis Coopepo):
CH,— OH (I:Hz— ONO,
|

CH—OH + 3HO—NO, —> CH— ONO,
-3H,0

é:HZ— OH (IZHZ— ONO,  (9.65)
[JILEPOATPUHITPAT (TPUHITPOTIIILIEPHH)
TpuHiTpOTIIIEPUH € XIMIYHOIO OCHOBOIO AWMHAMITy. Y MEAHIIMHI
Ta BETEPUHAPIIIl MOT0 3aCTOCOBYIOTh JIJIs JIIKYBAHHS CEPLEBO-CYAUHHUX
3aXBOPIOBaHb Y BUTJISA/I CTUPTOBUX PO3UYHHIB.
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B3aemopiero rimineponay 3 JAUKapOOHOBHMM KHCJIOTaMHM abo iX
aHT1IpUIaMi OTPUMYIOTH nosiecmepu (TaidTaneBl CMOJH), 3 MOHOKap-
OOHOBHMMU KUCIIOTAMU — NOBHI 1 Henosui ecmepu, HaIPUKIaI:

0
Clin— OH O CH,— O —C—CHgs
| + I
CH—OH + 3HO—C—CH; —I—> CH— OCOCH;
I '3H20 I
CH,— OH CH, —O—C — CHjs

I
O
TPHAIIETAT TIIIEPOTY (9 . 66)
YTBOpPEeHHSI MOHO- i IUXJIOPTiAPUHIB IJIiEPOJIy:

CH,— OH CH,— Cl CH,— OH CH,— ClI CH,— ClI
| | | | |
CH—OH LCL CH—OH aco CH—CI ic'» CH—ClI a0 CH—OH
| HO | "0 |
CH,— OH CH,— OH  CH,— OH CH,— OH  CH,— Cl

MOHOXJIOPTIZAPUHM TIIILEPONy  JAUXJIOPTiIPHHU TIIIEPOTY (967)

JIuXI0priIpuHy 3aCTOCOBYIOTh JJIsi OTPUMAHHS E€MIXJIOPTIAPUHY —
BUXIJTHOTO MPOAYKTY B CUHTE31 €[OKCUIHUX CMOJI:
C|2H2— C|:H2— (|3H2 +KOH _ CHy—CH— CH,CI
-KClI \
OH CI Cl O (9.68)
OxkuCHeHHS TinepoJry. 3ajJeXHO BIJl TPUPOJIN OKMCHUKA i1 YMOB
peakKIlii M 4ac OKUCHEHHSI TJI1LEPOTy YTBOPIOIOTHCS Pi3HI NPOTYKTH:
O

CH,— OH c? CH,— OH o
7
| | “H | . o
CH—oH 9. CH—OH i c=0 oL H I H
I I | e
CH,— OH CH,— OH  CH,— OH o”? c
TIIIEPOJIOBHMA JUT1POKCHALIETOH TJIiOKCalb (969)
AIIBJIET1T

Jeriaparanisi riaineposay. Y npuCyTHOCTI BOJOBIIHIMAIOYUX 3a-
co01B a00 KaTai3aToOpiB 3a HArpiBaHHS MPOXOAUTH PEaAKIlisl AeTiApaTarii
TIIEPOITY:

CH,— OH c{ o c? ©
| Lo I H .o IH
cHooH ML | e oo
LY -2 ||
CH,— OH CH,— OH CH,
(9.70)
HECTIWKHUI €HOJ aKpoJIeiH
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9.5 I'as1y3i BUKOPUCTAHHSA CIIUPTIB

Emunoeuii cnupm 6araTOTOHHAXXHUI OpraHigHMiA mpoaykT. Moro
IIMPOKO BUKOPHUCTOBYIOTH SIK PO3UMHHHUK Ta MPOAYKT B OpraHiuHOMY
CUHTE31, a TAKOX JIJI1 BUPOOHUIITBA AJIKOTOJIBHUX HAIOIB.

Memunoguii, nponinoeuil i Oymu0uil ClIUPTH BUKOPUCTOBYIOTh-
cs ISl ofepKaHHS (opMaliblieTiy, AUMETUICYNIbdaTry, AuMeTuiIdop-
MaMiay, aHTUAETOHATOPIB, 1HT10ITOPIB, aHTU(DPHU3IB, JIaKIB, OAPBHUKIB Ta
THIITUX TPOJYKTIB OPTaHIYHOTO CUHTE3Y.

Emunenznikons 3HAXOAWTh IIMPOKE 3aCTOCYBAHHS B CHCTEMax
OXOJIOJIPKEHHSI aBTOMOOUTIB K YyJOBHMl aHTU(pU3 Ta y BUPOOHUIITBI
MOJTIECTEPIB 1 CHHTETUYHHUX BOJIOKOH.

be3ponHuii emunenxnopziopun € BHCOKOSKICHUM PO3UYHMHHUKOM
€CTEpIB IICJIIOJIO3H, SKI BUKOPUCTOBYIOTh y (QoTrorpadiuniii, Jaxodap-
OOBIi Ta 1HIIMX Taly3siX MPOMHCIOBOCTI. ETHUICHXJIOPTiAPUH € TaKoX
CUPOBUHOIO JJIsl OJCPKAHHS €TAHOJAMIHIB, SIKI ITUPOKO 3aCTOCOBYIOTHCS
JUTSI OYMINICHHS TEXHIYHUX Ta3iB B1J KACIUX JOMIMIOK 1 Y BUPOOHHUIITBI
MHUIOUYHX 3aC001B.

1,2,3-Ilponanmpuon (cniyepon, oniyepun) y CKIAml JIMIAIB
nepedyBae B OUIBIIOCTI POCTMHHUX 1 TBAPUHHUX KUPIB Ta 0auB. [lig yac
ectepudikaiii MOHOKapOOHOBHUMHU KHUCJIOTaMH, 3aJIe)KHO BiJl YMOB
peaxiiii OTpUMYIOTh MOHO-, IU- 1 TpuecTepu. TPUHITPOrTIIEPOI Mif Yac
HarpiBaHHs abo npu yzaapi BuOyxae 3 Benukoro cuioro. Hobens y 1867
pOIIi pO3pOOUB PEIENTYPY, 3a KO, 3MINIYIOUH 75 % HITPOTIilepoTy,
24,5 % wnanoBHIoOBaya (ku3enbryny) i 0,5 % nHatpiii kapOoHaTy, OTpH-
MYIOTh O€3MeuHy BHOYXOBY PEUYOBHHY — JMHAMIT. [JIiIepon BUKOpHUC-
TOBYIOTh JJISI BUTOTOBJICHHS aHTU(PHU3IB, Ma3ei, raJbMIBHUX PIAUH 1
IacTU(IKaTopiB.

Henacwuueni (cnupmu Ha3zapoea) 31aTH1 10 peakIlii mojiMepu3aii
3 YTBOPEHHSIM YHIBEpPCAIIbHUX KJICIB (aAT€3UBIB).
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PO3JL1 10. ETEPH,
OPI'AHIYHI OKCHUAA U ITEPOKCHU/IN

10.1 ETepu

ETepu — 1e opra”iydi CHoyiyk, y SKWUX JBa BYIJICBOJAHEBUX 3a-
JUIIKK 3B’sI3aHi MK COOOIO depe3 aToM OKCHreHy. IX 3arampHa (op-
myna — R—-O-R’, ne 3amumku R ta R” MoxyTh OyTu onHakoBUMHU abo
PI3HUMU.

[3oMmepist eTepiB 3al€KUTh BiJ OY/I0BU BYTJICBOJAHEBUX PaJUKaIiB,
3B’SI3aHUX 3 OKCUTCHOM.

3a cHUCTEeMaTUYHOI0 HOMEHKJIATypOIO iX HAa3MBaIOTh 3a Ha3BOIO
alkaHy, 3 SKUM 3B’si3aHa ankokcurpyma (R—O-). Ilpudomy B OCHOBI
HAa3BH JIGKUTh aJKaH 3 HAHWOIIBIIOI JOBXXKHHOK BYTJIEBOAHEBOTO JIaH-
ora. 3a parioHaJbHOK HOMEHKJIATYpOI0 Ha3Ba YTBOPIOETHCSA 3 JBOX
BYIJICBOJHEBUX 3aJIMIIIKIB 3 JJOJaBaHHAM ciioBa “‘etep’” (Tads.10.1).

Tabnuys 10.1
Ha3Bu erepiB

dopmy.ia Homenkiarypa
IUPAC PamioaanHa
CH;-O-CHjs MeTokcumeTan JluMeTunoBHii eTep
CH3-0O-C,Hs MerTtokcueran ETunmerwioBuii etep
CoH5-O-C,Hs Etokcueran JlieTunoBuii eTep
C,H;—O—-CH—-CH3j . _
CIH 2-Etokcunpomnan | EtumizonpomninoBuii eTep
3
C,Hs-O-C3Hy 1-Etokcunpomnian | ETunnpomninoBuii erep
Co,Hs—O—-CH-CH,—CH - i
2115 I 3 2-ErokcuGyTan émop-byTuneTunoBui
CHs; eTep

10.1.1 MeToau ogepkaHHS
1. lerigpaTanist CHUPTIB Y NPUCYTHOCTI MiHEPAJIbHUX KHCJIOT:
R—OH + HO—R 204 R—0—R + HO (1071)

Peaxiiist BiOyBa€eThCs 32 paxXyHOK aJIKUTyBaHHS (BBEACHHS aJIKLIY)
CIIUPTY MOT0 MPOTOHOBAaHUM aHAJIOTOM. AJKITYIOUHW areHT yTBOPIO-
€ThCA 31 COUPTY MiJ 4ac MOro B3a€EMOJIl 3 KHUCJIOTOI (MPOTOHOBaHUM
CIIUPT).
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Mexani3m peakitii (Syl):

CHz— CHy— O—H +H' —= CHz;— CHp— O—H —>“f’|jiJg’H° CHy— CH;
||—| 2

CHz—CH, + CHZOH —1215g. CH3—CH2—CI-)F—CH3 — CHz—CHz—0—CHj

H i 3of efiedoai (10.2)

2. 3 rajioreHajikaHaMu 3a peakuiero Buibsimcona.
[lin yac HykJIeo(dUIbHOrO 3aMIIIEHHS TaJoreHy alKOKCHUpaJuKa-
JIOM yTBOPIOIOTHCS €TEPH 32 MEXaHI3MOM Sy2:

C,HsONa + I-C,Hs —= C,Hs—0O-C,Hs + Nal

[TocraniitHo: C,H:ONa =— C,H:O + Na’
H H H H
_ & + i 5-
CoHsO + — | —_— CZH%O \(lg/ | — C2H5'O—.,/
H¥S WY
CHs CHs 2
(10.3)

3. Konaencanisa aneTujieHy 3i cnmpraMu (JIUB. po3aia 7).

10.1.2 ®Dizu4HI BJIACTHBOCTI

JIuMeTUnoBui 1 METHWJIETHIIOBHM €TepU MPU HOPMAJIbHUX YMOBAaxX —
ra3y, HacTYNHI MNPEJACTABHUKH — PIAWUHU, BUIII — TBEPAl PEUOBHHHU.
B erepiB BijicyTHI BOJHEBI 3B’SI3KH, TOMY BOHU HE PO3UUHSIIOTHCS Y BOJI
I MarwTh BIIHOCHO HM3bKI TEMIEpPATypu KHUIIHHA B MOPIBHSIHHI 3i
COUPTaMHU:

C2H5'OH, tKHH.:78OC; C2H5'O'C2H5, tKHH_:34,6OC.

10.1.3 XiMiuHi BJIACTUBOCTI

ETepu BUSABIISIIOTH 32 paxXyHOK HEMOAIJICHUX T1ap €JIeKTPOHIB aToMa
OKCHUT€HY CWIbHIIII €JIEKTPOHOAOHOPHI BJACTUBOCTI MOPIBHSAHO 31 CIIUP-
Tamu. Take 30UIbIIEHHS €JIEKTPOHOJAOHOPHOCTI MOSCHIOETHCS EJIEKT-
POHOJIOHOPHUM XapaKTepoM ankubHUX rpyn (+/—edekrt). OgHak, y
IJIOMY, €TePH € JOCUTh THEPTHUMU CIIOJIYKaMU: HE T1IPOTI3YIOThCS, HE
B3aeMoitoTh 3 PCls, po3BeileHUMH KHCIOTAMH. [X BiJHOCSTH O OCHOB
JIproica:

5+ 907 8+
H3C_>O<"'CH3
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1. YTBOpeHHs1 OKCOHIEBUX CHOJIYK (OKCOHIEBUX coJieil). Y mpu-
CYTHOCTI CHJIbHUX KUCJIOT YTBOPIOIOTHCSI MPOTOHOBaH1 €Tepu (OKCOHIEBI
coJil 200 OKCOH1€B1 KaTIOHH):
CHz—O—CH, + HY 222150,

aei aoe &t e i 3
noeuo ao
cET M i % (10.4)

2. Peakuii po3mensieHHsi. Poszwennenns nio 0i€ro0  Kuciom
(ayuooniz). KoHIIEHTpOBaHI KHUCJIOTH BXE€ 3a KIMHATHOI TeMIIepaTypu
PO3IIEILIIOITh ETEPU:

CoHg—O—CoHs + HI —=  C,HsOH + C,Hgl
CH3_ O\ /,O
A - SS
Ho/ O cH;—o” O (105

CH3—(|5“—CH3 a6o [(CH3),OH]'HSO;
H

,Z[I/IMGTI/IJ'ICYJ'IB(l)aT
Peaxyisn po3wennenns nio oiero ayscnux memanis. 1lin aiero mera-
miyaoro Harpito (II. Ilopwrin) erepw 34aTHI M Yac HarpiBaHHS
PO3IIETUTIOBATUCS HA AJIKOTOJISTH Ta aJKUTHATPIN:
Cy,Hs-0O-C,Hs + 2Na —= C,Hs0Na + C,HsNa (106)

eTUJIaT HaTpIl0  €TUJTHATPIN

[Ile sermie B3aeMOIIIOTh 3 €T€paMM Kalliid 1 0COOIMBO JIITIi.

3. OxkucHeHHsI eTepiB. BIIbIIICTE €TEpIB JIETKO OKHCHIOETHCS
KHCHEM IOBITPSI HAa CBITJI, YTBOPIOIOYM MEPOKCU/IHI criofyku. [le Moxke
MPU3BOAUTHU 10 BUOYXIB MiJ] Yac AeTOHAalIl (CTpYIIyBaHHs), IO CKIIA/IA€
BEJIMKY HEOE3MEeKy B TEXHOJIOTIYHUX Mpoliecax:

— R—0—0—R
R—O—R + 0, —
> R—O0—R'— OOH (10.7)

10.2 HukiaivyHi eTepu (OpraHivyHi OKCHIN)

[uKTIYHUMEU eTepaMu Ha3UBAIOThCS CIIONYKH, SIKI MICTSATH OAHY,
IB1 a00 Olibllle €TepHUX TPyH 1 MAIOTh HUKIIYHY CTPYKTYpy. Llukiiuni
€TepHu 3 OJJTHUM aTOMOM OKCHUTE€HY MOAUISIOThCA Ha -, 3-, Y- ToIIo, 3a-
JIEKHO BiJ KUIBKOCTI aTOMIB KapOoHy B IUKIl. a-Oxcuan abo ernokcu-
CIIOJIYKH MAlOTh Y CBOIM CTPYKTYP1 €MOKCUIHE KIJIbIIEe (EMOKCUTPYITY):
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CH,—CH, CH,—CH— CHg CH,Cl —CH—CH,
\/ \/ \/
) O O
OKCHUJI eTHJICHY (OKCHpaH) OKCH/I TIPOIIIJICHY 3-x110po-1,2-enokcurponan

B-Oxcuau MaroTh y IUKII TPU aTOMU KapOOHY:
H;
C
7N\
H,C_ O
/
\C

H; OKCETaH, OKCHJI TPUMETHIIEHY
V-OKCHIM MIiCTATH y CBOEMY LUKl YOTHPH aTOMHU KapOOHY:
H2/C_C\H 2
H2C\O/CH2

OKCOJIaH, OKCH/I TETpaMETHIICHY, TeTpariapodypan

[{UKI19H1 €Tepr MOXKYTh TAaKOK MAaTH ABAa €TEPHUX OKCUTECHHU:

PON
H,C" CH,

| |
H,C. ._CH,

\O/ TiOKCaH

B oco0nuBy rpyny BHAUIEHI UUKIIYHI €T€PU 3 KIIbKOMa aTOMaMu
OKCUT€HY, BOHM Ha3UBAIOTHCS KpayH-ecTepamMu. HaliOinbllle nmpakTuiHe
3HAYEHHS MalOTh OL-OKCUAN 200 €MOKCUCTIOIYKHU.

10.2.1 MeToau ogepxaHHs

Enokcucnonyku oAepKyrTh 3 €TeHy a00 MpomeHy JBOMa Mjisi-
XaMU: 3 JKUIEHXJIOPTIJIPUHIB — PEaKUI€l0 JEriIpoXJIOPyBaHHS, MpU-
4OMYy YTBOPEHHS E€MOKCHUIIB MOXJIMBE JIUIIE 3a MPaHC-pO3TaNTyBaHHS
aroma Cl 1 OH-rpynu:

CHy— CI:HZ NaOH CHz—/CHz
CTUJICHXJIOPT1IpUH OKCHpaH (10 . 8)

Ta OKMCHEHHSM ayikeHiB. OKUCHEHHS €TWJIEHY B NMPUCYTHOCTI KaTall-
3aTopa — cpibsa (po3aut 5); OKUCHEHHS IPOMiJIECHY MPOBOIITH 3a JOIO-
MOTOI0 TIAPONEPOKCUIIB Y MPUCYTHOCTI Karaji3atopa Ha ocHOBI Mo 3a
peakitiero [IpunexaeBa (po3ain 5):

CH,—CH — CH3

CH,= CH—CH; + R— OOH =i, WA + R— OH
0
OKCHUJI IPOILIEHY (10.9)
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10.2.2 ®Dizu4Hi i1 XiMiYHi BJIACTHUBOCTI

EnokcumHe kijblie Ma€ BUTJIS] MPABWIBHOTO TPUKYTHHKA 3 He-
3Ha4YHO Je()OPMOBAHMMH BaJCHTHUMU KyTamHu. ToMmy BiOyBaeThCs
TUIBKM 4YacTKOBe mnepekpuBaHHsI AQO OKCUTeHy Ta Sp3-0p6iTaneﬁ Kap-
oony. Take yrpynyBaHHs BiIHOCHO HecTiiike il momisipHe. 3B’s130k C—O B
€MOKCUTHOMY KUIbIIl PO3PUBAETHCSA JIETKO U ISl €MOKCUIIB XapaKTepHi
peakiii npueaHaHHs (pO3MIEIICHHS KIUIbI), SIKI BiIOYBalOThCA 3a Me-
xaHi3MoM Syl Ta Sy2. ATOM TiAporeHy IMpUEIHYETHCS 10 OKCUTEHY, a
HyKJIeo(1IbHAa YaCTMHKAa MOJICKYJIH MPHUEIHYETHCS O aTomMa KapOoHy
KUTBILS (HIOM 3aMillla€ aTOM OKCUTE€HY MPU aToM1 KapOOHY) 3a CXEMOIO:

o+ -
CH;—CH, =< X’ CH, — CH;
AN / * I o+ ! !
070 cemmnenn- » H OH X (1010)

[CHYIOTH PI3HI 3aKOHOMIPHOCTI PO3KPUTTS E€MOKCHIAHOTO KUIbIIS
3aJIE)KHO BiJ MPUPOAU KaTamizy (KUCIOTHUN abo JTyKHUN) Ta XIMIYHOI
OyJ10BM emoKcHIB. Tak, MmiJ 4ac KHUCJIOTHOTO KaTaji3dy pO3IICTUICHHS
LUKy MpOTIKae K 3a Syl, Tak 1 3a Sy2 MexaHi3MaMu, a Mij] 4ac JIyx-
HOT'O — 3a SN2.

Bignecenns peakuii 70 MexaHi3My Syl IpyHTYeTbCs Ha BIJICYT-
HOCTI cTepeocneu(iuyHOCT] B KIHIEBUX MPOAYKTax (YTBOPHOETHCS CY-
MIII yuc- 1 mpanc-npoayKTiB), M0 BKa3y€ HA MOSABY CTIMKOTO MPOMIXK-
HOTO KapOOKaTiOHy.

/ - /Nu oy
UL —\C —-*(-: HNu,  _c—Cc— + —/C—C\—
N Ho/ Ho! Y HO' N
/C\—/C\ P KapOOKaTiOH mpanc-agyKT Yuc-aiyKT
O N
Se—c! il N
Sn2 7 N > —C—C—
N ;A
O HO
Ill Mpanc-agyKT
OKCOHIEBUN KOMILJICKC (10 A1 l)

VY pa3i yTBOpEHHS MPOMIKHOI'O IUKJIIYHOI'O OKCOHIEBOTO KaTiOHA
MICTKOBOi OYJIOBH CIIOCTEPITAETHCSI YTBOPEHHS mpaHc-TIPOAyKTiB (00ep-
HEHHs KOH}Iryparrii) — MexaHizMm Sy2. OKcHu eTHICHY 3aCTOCOBYIOTH SIK
HaIIBIPOAYKT MPOMUCIOBOTO OPTaHIYHOTO CUHTE3Y.
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10.2.3 Cxema mpoOMHUCJI0BOIr0 BUKOPUCTAHHSA OKCHIY €THJIEHY

\\\\\\

\

N,HsOH
+H,0

> HO— CH,— CH,— OH €TUJICHIJIIKOJIb

+HOCH,CH,OH
»  HOCH,CH,-O-CH,CH,OH —>

46408841 3671 &0

—2 = HOCH,CH,-0 4 CH,CH,-0 }H

i78%308841 aes6i &u (I AQ)

n

+C,Hs0H eTHIILET030JIbB

» HO—CH,—CH,—0OCyHg (monoermmosuii erep

ETHJICHTJIIKOJIIO)

+ROH

> R-O + CH,CH,-O +-H

t CHCHO [ &0 1184 2
143001 aat -aéoeai 3
+RCOOH o) 300l €
CH,—CH, > R-C( 08+ agi e
\O/ — O 4 CH,CH,-0 }-H

+HCI _

> HO— CH,— CH,—ClI eTHIICHXJIOPTiIpHH
+NH,

> HOCH2CH2-NH2, (HOCH2CH2)2NH,

i TiTacaiTealsi a30ai T éai 3
(HOCH,CH,)3N
0024041 T 64l 3

H,S0,, 160° H,c" O CH,

> H Cl: CI:H asi énai
+HCN

= HOCHCH;-CN  ———» CHp=CH,-CN

e 3608611 20088

+RMgBr

~ R-CH O-MgBr mmoingr R-CoHa— OH

MEPBUHHUNA CIUPT

i 408CAGY

@)
/ O NN/ N\ s
CH3-C aoaf aéu
N oH (10.12)
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10.3 OpraniuHi nepoxkcuau (MmepeKucH)

OpraHiyHUMH TEPOKCHJAMH HA3UBaIOTh CIIOJYKH, SKI MICTSTh
nepokcuany rpymy [-OO-] y Monekymdi. IX po3risfarTe sK MOXiaHi
Hainpocrtimoro nepokcuay H-OO—H — nepokcuay rigporeny, y sikoro
OJIMH YU JIBa aTOMM TIAPOTEHY 3aMillleHl Ha BYTJEBOJHEBI UM 1HIII
3AIHILKH.

[Tepokcuau MoxHa Ki1acu(iKyBaTH 3a KUJIbKOMA TUTIAMH.

I'igponepokcuau — 3aransHa ¢popmyiaa R—OO-H, ne R — pi3Hi Byr-
neBoaHesi pagukann: CH;—CH,—~OOH-Tiaponepokcu eTuiy:

THs CHs
CHy— C— 0OH <C:>%-é—-OOH
|
CH
3 CH3
riiponepoxkcus mpem-0yTuiry T1APONEPOKCUI KYMOIY

(i3ompominoeH3eny).

[Tepokcuau — 3aranpHa Gpopmyina R—-OO-R’, ne R 1 R — ogHakoBi
a0o0 pi3HI, HACUYEH] Y HEHACHYEHI, JIIHIHHI a00 LIUKJIIYH1 BYTJI€BOAHEBI

paguKaIu:
CH3;—O0-CHj; — numeTunmnepokcu
C|3H3 (|3H3 CIZH 3 CIIH3
ool O Ll
I
CHs CHg CHj CHj
TU-mpem-0yTHITEPOKCH]T JTUKYMITTTIEPOKCHUT

Auunmnepokcunu (nepokcuau anuiiB) Mictiath (-OO0-) rpymy, a
TaKO0X 3B’sI3aHUMN 3QJIMIIIOK KUCJIOTH — aIlui:

O O
7 A \
CH;— C C— CH .
T No—o/ T @ \o 0’ ° @

MEPOKCHU/T AIIeTUITY (IMALIETUITIEPOKCHU) nepokcu 6eH30iny (AMOeH30iMIepoKCH )

ITepokcukucioTu (Fi)];pOHGpOKCI/IJII/I KUCJIOT, HaJAKHUCIOTH) MarOTh

3arajibHy Qopmyiy R—cl N\ ooH - Hampuknan:

40 0
CHy—CZ _c?
OOH N\ OOH

MEPOKCHOIITOBA KUCIIOTA NEPOKCHOCH30/HA KUCIIOTA
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Ilepokcuectepu (HMEPOKCHUIHI €CTEPH) — CIIOJIYKH, IO CKJa-
JAIOThCA 13 3AJIMINKIB KUCJIOT (AlWIIB) Ta aJKUIBHUX TPYI, 3’ €IHAHUX
MDK co00r0 mepokcugaumu rpymnamu (—OO-) 3arambHOi Qopmynnu:

/O
R— C\OOR' Harpuknan:
40 CI3H3
cHy—C N\ 00 — CHs Q_ N00 — C—CHj
Chs
MCTHJIIICPOKCHALCTAT mpem-6yTHJIHepOKCH6eH30aT

[TepokcukapOOHATH — MEPOKCUAU, MOXiAHI KapOOHATHOI KUCIOTH
TUITY:
40 PAC
7 7
R— CH;—00—C
O~ N oo-r N 00— CH;

I[I/IMCTI/IJ'IHepOKCI/IKap6OHaT

3arajibHOIO PHCOK0 OPraHIYHUX NEPOKCHUAIB € TOMOJITHYHUN
pO3maj Ha BIIbHI paguKalid MijJ Yac HarpiBaHHS:

0
R-0:0-R —> 2RO — TOMOJTI THIHHH (10.13)

0
R-0:0-R —>= 2ROO- + R - rereponitnunuii (10.14)
Tomy iX 3aCTOCOBYIOTH JJIsl 1HILIIOBAHHS PEAKIIN MOJIMEpH3allii,
BYyJIKaHI3allli Kay4yyKiB, 3aTBEpPKEHHS HEHACUYEHUX cMOJ Touo. Opra-
HIYHI TIEPOKCUIA € POMIKHUMH IPOJYKTaMH 1] YaC OKUCHEHHS BYT-
JIEBOJIHIB PI3HOI CTPYKTYPH, MAlOTh HECTIMKUI XapakTep 1 B OUIBIIOCTI
BUMAJKIB HEOE3MeyHl y BUKOPUCTaHHI (BUOYXaroTh BiJ yaapy abo Ha-
rpiBaHHsA). BOHU € CHJIIbBHUMU OKHMCHHUKaMU ¥ MOXYTb BUIUIATH HOA 3
M1JKUCICHUX PO3UYMHIB HOAUAIB JIy)KHUX MeTaliB. [{ro peakiiro mmpoko

BHKOpHCTOBYIOTB JJIA aHaJ'IiTI/ILIHOFO BHU3HAUCHH:A HepOKCI/I)IiB:
KI + HCl — HI + KCI (10.15)
R-OOH + 2HI —> I, + H,0 + ROH (10.16)
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PO311JI 11. CYJIB®YPOBMICHI OPTAHIYHI CIIOJIYKHA

Cynbdyp € aHaTOTOM OKCHUTE€HY ¥ YTBOPIOE 3 KapOOHOM MOJ10H1
cnotyku. Bigomo, 1mo cyiabyp BiAPI3HIETHCA B1J] OKCUT€HY MEHIIOIO
CJICKTPOHETaTUBHICTIO 1 OLJIBIIOK 3JIaTHICTIO JO 3MIHHOI BaJ€HTHOCTI
BHACMiIOK ydvacti 3d-aTOMHUX oOpOiTajied B YTBOPEHHI XiIMiYHOTO
3B’s3Ky. Jlo OpraHiyHUX CIIOJIYK, III0 MarTh 3B’s30K C-S, HalexkaTh
Tionu R-SH, cynbdinu R-S-R, cynepdoxucinoru R-SO,-OH Tta ix mo-
xigHl. Bigomi Takox CylbQypOBMICHI CHOIYKH 3 MOJBIHHUM 3B’SI3KOM
C=S (TiokapOOHLIbHI CIOJyKHU, TIOKUCJIOTH). AJie TIOKapOOHIIBHI
CIIOJIYKH 3 TI-3B’S3KOM HECTIIKi, XapaKTepU3ylOThCsl BUCOKOIO PEaKIliii-
HOIO 3JaTHICTIO BHACJIIOK HEAOCTaTHHO e(PEeKTHBHOI B3aemomii (mepe-
KpUBaHHs) 2p-aTOMHUX opOiTaneil kapOoHy ¥ 3p-aToMHUX opOiTasei

Cyabdypy.

11.1 TiocnupTHu-Tioau

Tionmamu Ha3uWBalOTHCS CHONyKH 3arayibHOi opmynu R-SH (ana-
JIOTU CIUPTIB). IX po3rnsnaoTs sk noxifHi rigporencymbdiny H,S, y
SKOMY OJIMH aTOM T1IpOT€HY 3aMillleHUi BYTJEBOJHEBUM 3aJTUIITKOM.
Ha3Bu (QyHKIIOHATIBHOTO KJIAacy “TiOCHUPTH’ 1 “MepKanTaHu’ HE PEeKo-
MEHYIOTh /ISl BYKUBaHHS.

3a Homenkiaryporo IUPAC nHa3By TioJliB YTBOPIOIOTH, 10JAI0UU
cyikc -mion 10 HA3BU ajlkaHy B pasi, skmo —SH — romoBHa rpymna.
Axmo SH-rpyna He rojgoBHA, 3aCTOCOBYIOTH Npedikc mepkanmo-. Ha-
npukiana, CH3-CH,-SH — erantion, a HS-CH,-COOH — mepkanTo-
onToBa a00 MEPKANTOETAaHOBA KHUCJOTA. 3a palllOHAJIbHOIO HOMEHKJIA-
TYpOIO TI10JIM HAa3UBAIOTHCS MEPKAIITAHAMU:

CH3-SH METaHTION (METUIIMEPKAIITaH)
CH3;CH,-SH €TaHTIOJ (ETHIIMEpKANTaH)
CH3;—CH,— (I3H—CH2—SH

CH3 2-MeTUI0YTaHTION

HS-CH,-CH,-SH 1,2-eTtananuTion

11.1.1 MeToamn onep:KaHHS
Ti0aM CHHTE3YIOTHh PEaKIli€l0 aJKITyBaHHS T1JIpOreHCyNbdiay Ta
HOTO KHUCIIHUX COJIeH 3a JIOMOMOT0I0 rajloreHaIkuIB ado cnupTiB. Peak-
1151 TPOXOJUTH 32 MEXaHI3MOM Sy2:
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2 X5+
KEH + CjHsl ——= CHsSH + KI (11.1)

0
CoHsOH + Hp,s 2210 CyHgSH + H,0 (11.2)

Jlnst cuHTEe3y TPETUHHHMX TIOMIB, SIKI OTpUMATH 3a JIOMOMOTOIO
rajoreHaJIK1J11B HEMOXJIMBO, 3aCTOCOBYIOTh PEaKTUBU [ puHbspa:

(CH3)sCMgBr + S —» (CHg)sCSMgBr 29 H, (CH,);CSH + Mg(OH)Br
2-METUJIIPOTIaH-2-Ti0 (113)

Kpim Toro, aHanoriuHo 10 CUPTIB, TPETHHHI T10JU OJIEPKYIOTh 32
JOTIOMOT0I0 MPUETHAHHSA T1IPOTEHCYIb(DIAY 10 BIAMOBIAHUX AJIKEHIB Y
MPUCYTHOCTI KUCIIOT JUIs peakiiit y piakiit ¢asi abo Al,O3 —11s1 ra3oBoi:

CH3—C(CHg) =CH, + HpS ——=—= (CHg);C—SH  (11.4)

11.1.2 ®izuyHi TA XiMIiYHI BJIACTUBOCTI

MertanTion — ra3, a #oro HalOJM>K4i TOMOJIOTH — PiJAWMHU, BHIII
MPEJCTaBHUKU TIOJIB — TBEP/Il PEUYOBUHU, YCl 3 HEMPUEMHUM 3aIaxoM.
38’5130k S-H menm nomnsipauit, Hixk O-H, ToMy BoAHEBI 3B’ SI3KM ISl HUX
ca0Kiun, TOPIBHSAHO 31 ciUpTaMu. TUIM MOTaHO PO3UYMHSAIOTHCA Y BOJI,
no0pe — B OpraHivYHUX PO3YMHHUKAX.

EnexTponHa cucrema aroMa cyibPypy pyxJuBilia, HI’K OKCUTEHY.
Kpim TOro, enexrpoHoqoHOpHI (HYKI€0(UIbHI) BIACTUBOCTI CYJIbQypy
BUILIl, HDK OKCUT'€HY, YBHACIIJOK 3pOCTaHHS aTOMHOIO pajiyca W Bij-
JaJeHHs] €JEeKTPOHIB BIJ sAnapa. Tomy peakuiiiHa 3/aTHICTh TIOJIB BH-
3HA4Ya€ThCAd 10HI3amie0 S-H-3B’s3ky Ta HykiaeodUIbBHUMU BIIACTH-
BOCTSIMU aToMa CyJIbQypy.

1. KucaorHicts TioaiB. Kuciaotnicts TiomiB (S-H-kucnot) Ha 4-5
NOPsJIKIB BUIlla, HIX ankaHomiB. Tak, pK, mis C,HsSH ckinamae 10,6, a
1 CoHsOH — 15,8, TTigBuiieHHs KHCIOTHOCTI TiOJIB, HE3BaXKAalOUM Ha
3MEHIIEHHSI TMOJSPHOCTI 3B 53Ky S-H, HalliMOBIpHIIIE MOB’A3aHO 3i
3pOCTAYOIO0 CTIMKICTIO TioNsIT-10HA RS, y sikomy nenmokanizaitis 3apsiay
BiIOyBa€eThCA 3a JOMOMOror BakaHTHUX 0-AO cynbdypy.

3 JyramM TIONHM, Ha BIAMIHY BIJl CHUPTIB, YTBOPIOIOTH COJII —
TIONATH (MEPKANTUIN):

C,HsSH + NaOH —= C,HsSNa + H,0 (11.5)

€TaHTIONAT HATPIIO
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Haiibinbin xapakTepHi peakilii — B3aeMOJIs 31 CHOJyKaMU MEPKY-
pito (3BICH MOXOJUTH iX Ha3Ba ‘“MepKanTaHu’ — BiJ JaT. — TOMU, IO
3B’s13y€ MEPKypii):

CoHsSH + HgO — (C2H5S)2Hg + H,0 (116)
JIIETaHTIONAT MEPKYPIIO

Tionaru mmomoymy(Il) 1 mepkypito(Il) mamopo3uumHHi y BOII
CIIOJIYKH, 5Kl TOOYJOBaHI 32 PaXyHOK KOBaJEHTHHUX 3B SI3KIB.

2. OxkucHeHHsi TioaiB. Ha BigMiHy BiJ CHOUPTIB TIONH JIETKO

OKHCHIOIOTBCS 710 MAIKUIAUCYIbPiAiB a00 Cynb(OKHUCIOT 3aJI€KHO Bif
PUPOIN OKUCHHKA:

[O] abo | _
C1a0OKuM1 OKI/IZCHI/IK o CoHs —S —S —CyHs + H,0 a6o HI
Co,HsSH — TieTHIANCYIbQia
[O] (KMnO, a6o HNO3)= C,Hs— SO5H + H,0

CHIJIbHH}i OKUCHUK
eTaHCyb(OHOBA KUCIIOTA (11.7)

3. Ecrepudikanisi TiosiB. AHaIOrYHO 10 COUPTIB TIOJIW AIlUIIIO-
IOThCSl AI[MITAIOTEHIIaMU U KapOOHOBUMHU KHUCIIOTaMH Ta iX aHTiApH-

TaMU:

0 0
CoHsSH + CHy— €L —gg=  cHy—cZ
Cl S—CyH;s (11.8)

S-eTmnarnerrioar

4. AakisyBaHHs TioJiB. Tionu 3/1aTHI JErKO BiIIEIIIIOBATH aTOM
TIAPOreHy Mij J1€0 aKTUBHOTO pajvkaia (repeaada JIaHIfora) 3 yTBO-
PEHHSIM MAJIOAKTUBHOTO AJIKIICYIb(EHUIBHOTO (TIUIBHOTO) pajguKania:

C,HsSH+R — C,HsS +RH (11.9)
TIUTEHAN parKa

Ha upoMy npuHIMII TPYHTYETHCS 3aCTOCYBAHHS TI1OJIB (JIOACIUII-
Tiony CioHysSH) st peryintoBaHHS MOJIEKYJISIPHUX Mac CUHTETUYHUX
Kay4yKiB Ta 1HIIUX nojiMepiB. i1 yac mepegayi JaHIiora yTBOPIOEThCS
MaJIOAaKTUBHUHN TiinbHUM pagukan RS-, 1 mporiec 3pocTaHHs MOJiMep-
HOTO JIaHItora (mojiMepu3aliii) OpUIUHSIEThCA.

Kpim Toro, Tionu noaar0Th 10 MPUPOIHOTO razy sK OJIOPAHTH 3
METOIO BUSIBJICHHS] BUTOKY Ta3y B Fa30MPOBITHUX MEpeKax.
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11.2 Tioerepu — opraniuHi cyabdign

Cynbbinamu HaszuBawThCca moxiaHi H,S, y skux obugsa atomu
TAPOreHy 3aMillleH] BYTJIEBOJHEBUMU 3aJIMIIKAMU (QHAJIOTH OKCUTEHO-
BMICHUX eTepiB). 3a HoMeHkIaTyporo 3amiiieHHs [UPAC ix Ha3uBaOTh
MOJIOHO J0 €TepiB, BUKOPHUCTOBYIOUM 3aMICTh ‘“‘aJIKOKCH mpedikc
anxinmio-, y paaukalbHO-(DYHKIIOHATBHINA 3aMICTh CJIOBA “‘€Tep”’ BHKO-
PHUCTOBYIOTH CJIIOBO “‘Cyiib(dia”. 3a palioHaIbHOK HOMEHKJIATYPOIO 0
Ha3BHW aJKIIIB A0Aa€Thbcs 3akiHueHHs —cyabgio. CHs-S-CH3; — MmeTui-
TIOMETaH (TUMETHIICYIb(D1])

CH3-S-C,Hs ETHWITIOMETaH (€TUIMETHICYIb(1T)
CH;-S-CH,-CH,-CH; 1-MeTHITiONpONan (METHIINPOILICYIb(IT)
CH3-S-CH,-CH,-S-CH;  1,2-6ic(meTunrio)etan

11.2.1 MeToau ogepxxaHHs

Cynpbinu CMHTE3YIOTh Mij Yac ajJKiTyBaHHS TIOJNATIB 1 CylIb(iaiB
JY>KHUX METaJIIB aJKUIrajJoreHijaMu abo miayikiicyiabdaTaMu:
Su2

C2H53Na + C2H5| —_— C2H5— S —C2H5

-Nal (11.10)

TieTUncynbdia
2CH;l + Na,S — CHg3-S-CHj + 2Nal (11.11)
2CH30-S0O,-OCH3 + Na;S —> 2CH;-S-CHj3 + 2CH;0-SO,0Na (11.12)
[Ipu B3aemonii 1,2-nuxsioperany i CyJib(iIiB HATPiKO BiIOYBaOTh-
Csl peakiiii, o 3a0e3Meuy0Th YTBOPEHHS MOJICYyab(iaiB a00 momieTepin
TUITY MOJIETHJICHIONICYIb(D1IiB:

Cl-CHyp-CH,Cl + NaSiNa —229%» CI.CH,-CH,-S;Na + NaCl  (11.13)
CIl-CH,-CH,-S4Na + CI-CH,-CH,Cl — CI-CH,-CH,-S;4-CH,-CH,CI + NaCl
(11.14)
Cl-(CHy),-S4-(CH,).Cl + Na,S; — CI-(CH,),-S4-(CH,),-S;Na + NaCl
(11.15)
0

NCI-CH,-CH,-Cl + nNaS,Na ——<21%y £ CH,-CHy-S, ), + 2nNaCl
1,2-nuxnoperan noJlieTuIeHTeTpacyabQis (11.16)
XapakTepHa BiIMIHHICTh LILOT'O MPOIIECY BiJ KJIACHUYHMX pPeaKiiif
MOJTIKOHJICHCAITIT TIOJISITaE B TOMY, 110 TIOJIIMEPH 3 BUCOKOIO MOJICKYJISIP-
HOI0 Macoo (2-5-10°) OmepsKyTbCS TLUIBKH IIiJ| Yac 3aCTOCYBAaHHS HaJ-
JUIIKY Nodicynbdiny HaTpito. Haanmuinok HeopraHiyHOTO MOJiCynbgiry
3a0e3meuye oJiepKaHHsI MaKPOMOJICKYJIH 3 KiHIIEBUMH Tpyrmamu —S,Na,
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B3aEMOJIIS SIKUX MK COOOI0 MPHUBOJUTH JO 3POCTaHHS MOJEKYJSPHOI
MacH IoJIMEpY:

-Sp-R-SpNa + NaS,-R- — -5,-R-5,-R + Nay,S, (11.17)

3aBIAKM PEaKIlisiM MIXKJIAHIIOTOBOTO OOMiHY, IO MPOTIKAlOTh B
YMOBAaX MPOLIECY MOJIIKOHJEHCAIlli 38 MEXaHI3MOM HYKJICO(pIILHOTO 3a-
MIIIEHHS MDK TOJICYIb()IAHUMU 3B’ A3KaMHU PI3HUX TMOJIMEPHUX MOJe-
KyJ 3 KiHIIeBUMU —SH- rpynamu, a TakoX 3 HEOPTaHIYHUM TOiCyIb]i-
oM, 31 cepu peakxilii BUIAIAIOTHCS MOJIMEpPHI (PparMeHTH 3 T1Ipo-
KCWJIbHUMHU KIHIIEBUMHU T'PYMaMH: OCTaHHI € 1HT10iTOpaMHu pOCTy JaH-
I[IOTa ¥ MOXKYTb YTBOPIOBATHUCS B PE3yJIbTaTi MOOIYHOI peakKilii — riipo-
T3y TAJIOTE€HHUX KIHIICBUX TPy OPraHivHOTO MOHOMEpa JIYKHUM II0-
micynbdigoM abo TIIPOKCHIOM HATPilO, IO MICTUTBCS B Cyib(dino-
BMICHHUX JTyTax:

-Sp-R-Sy- + -Sy-R-S,-R-OH == -S,-R-S,-R-S,- + -R’-OH (11.18)

-(Si-R-Sp-)m-R>-OH + S, = (-S,-R-S,)m + -S,R’OH (11.19)

Cykymnnicth peakmiit (11.18) 1 (11.19) 3a0e3neuye onepxkaHHs 10-
JTETUIICHNIOMICYJIb(PIAHOTO MOJIIMEPY 3 BUCOKOIO MOJIEKYJISIPHOIO MACOIO
B IIPOIIE€C MOJIKOHACHCAIIIT 11T YaC 3aCTOCYBaHHS HAJIMIIKY OJ1CYJIb-
¢biay HaTpitO.

Peaxiiiina 31aTHICTh TpU- 1 TETPACYJIb(PIIHUX 3B’A3KIB Y TUCAUY
pasiB BHIIA, HIXK JUCYJIb(MIIHOTO 3B’ 53Ky, a €HEpris JUCOoIiallii, BiIo-
BIJIHO, y 2 pa3u MeHIIa. 3B’ SI3KU B MOJICYIb(D1/11 HEPIBHOIIHHI, TOMY IO
MDKATOMHA BIJICTaHb LEHTPAIBHOTO 3B 3Ky BIJIPI3HAETHCS BiJ BIAIO-
B1JIHO1 JJOBKMHU B KpalHiX 3B’ s3KaX.

[Tin yac peakiiii BiiOyBaeTbcs nmoMiKOHAeH cals 1,2-aquxioperany
3 MOHOCYJIb(1]I0M HATPIIO, [0 OPUCYTHINA Y PO3UYHUHI:

nCI-CH,-CH,CI + nNa;S —> -(-CI-CH,-CH,-S-), + 2nNaCl (11.20)

[TpoxoauTh TaKOX 3HAYHA KIJBKICTh MOOTYHUX PEAKIIiil:

YTBOPEHHSI TIOECTEPIB:

2C,HsCl + Na,S —= C,Hs-S-C,Hs + 2NaCl (11.21)
riapoii3 cynb(hiay HaTPIko:
Na,S + H,0 — NaSH + NaOH (11.22)
YTBOPEHHS XJIOPTiOJIiB, JUTIONIB 1 iX HaTpieBux coueit (11.24):
CI-CHp-CH,-Cl + NaSH mzap~ Cl-CHa-CHp-SH —X&8 HS.CH,-CH,-SH
(11.23)
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+NaOH

HS-CH,CH,SH + NaOH —-g~ NaS-CH,CHpSH —5

NaS-CH2CH2-SNa
(11.24)

11.2.2 ®izuyHi TA XiMiYHI BJACTHBOCTI

Temneparypa kumiHHsS Ccyiab(]ifiB BHIlA, HDK OKcieTepiB. BoHu
HEPO3YMHHI Y BOJA1 W IPOSBIISAIOTH CHJIBHI €JIEKTPOHOOHOPHI (HYKJICO-
(17bH1) BIACTUBOCTI, ajie cJ1a0Ki OCHOBHI M 3 KUCIOTaMU MPAKTUYHO HE
pearytoTb, TOOTO CHUJIM OCHOBHOCTI Ta HYKJI€O(DUIBHOCTI HE 301ratoThCs.
[Tpu 1boMy aToMm cynbdypy BHABJISE Mally CHOPIIHEHICTh J0 MPOTOHA,
ajie 3HayHy — JO aTOMiB 3 BUCOKOIO MOJISIPU30BaHICTIO. [{t0 BIAMIHHICTB
OB’ SI3YIOTh 3 PI3HUM BILTMBOM ITOJISIPU30BAHOCTI 30BHIIIHIX €JIEKTPOH-
HUX O0OJOHOK Ha XapaKTep iX B3aEMOII 3 MPOTOHOM abo0 eaeKTpodi-
JIOM, YaCTUHKAMH, SIKI CYTTEBO BIJIPI3HAIOTHCS PO3MIpAMU.

1. YTBopenns cyjabdonieBux (tionieBux) coJeii. CynbdoHiesi
COJI1 JIETKO JMOOYTH Mij Yac B3aeMojil Cynb(iay 3 aJKUITaJIOreHiaoM i
BOHH, Ha BIJMIHY B1JI QHAJOTIYHUX OKCOHIEBHX CIIONYK, CTAOUIBHIIIIL,
HaMpUKIaj, HOAUA TPUMETUIICYIb(OHIIO:

T N+ CH3—S'—CHg|- (i o™

CH3—8—CH; + CHy—I —> | I a6o (CHa)s

CHj

(11.25)

2. OkucHeHHs1 cyab@digiB. 3aiaexHO BIJI TPUPOAM OKHCHUKA W

YMOB MPOLIECY OKUCHEHHS CYNb(iIIB B1IOYBAIOTHCS 10 CYIb()OKCHIIB
R,SO a6o cynabdoniB R,SO,:

CH3\
H,0, abo ROOH: S=0 JTMMETHIICYTB(POKCHT
CHy/
CH3 - S - CH3 —
KMnO, a6o HNO4 CHs \ S//O
. CHy <o JIUMETHIICYITB()OH
(11.26)

Cynbhonu cralinpHiml, HDK cyiabdokcuan. OcTaHHI BiAHOCHO
JIETKO OKHUCHIOIOTBHCSL JIO CYJIb(OHIB 1 BIIHOBIIOIOTHCS A0 CYJIb(iIiB.
JuMeTuincyib(OKCH 3aCTOCOBYETHCS SK CHJIBHUM TOJSIPHUN ampo-
TOHHUN PO3YMHHUK, 10 PO3YMHSIE HABITh JI€SIKI HEOPTaHIYHI CHOJIYKH
3aBASKH COJIbBATAIlll 10HIB.

| 203



Anigpamuuni cnonyxu ma ix noxiowi

11.3 Enicyab¢inn

Enicynedinu, ado mukimivHi cyiabdiau (aHajIoru OpraHidyHUX
OKCH/IIB), TIPOSIBJISIIOTh BUCOKY PEaKIIiHY 3J]aTHICTb, 110 TIO3BOJISE PO3-
IIUPUTHA MOKJIMBOCTI CHUHTE3y CIPKOBMICHUX cnoiyk. HalmpocTimmuii
NPEJCTaBHUK TaKUX CIOJYK ETUJICHCYJIb(I OACPXKYIOTh 3 OKCHUAY
ETWICHY U TIOIIaHATY KaJilo:

CH,—CH, CH,—CH,

\O/ + KSCN — W KOCN  (11.27)
S

[Tix gac po3uienieHHs emcyab(igHOTO MUKITY B PeaKiisX 3aMiIIeHHS 3a
HYKJICODITLHUM MEXaHI3MOM YTBOPIOIOTHCS PI3HOMAHITHI MOX1AHI
T10J11B, HAPUKJIAI:
+H,0
HS—CH,— CH,—OH 2-MepKanToeTaHO

CH,—CH,

\/ —

S

+RMgHal +H,0, HY _
— R-CH2CH2-SMgHaI 'MQ(OH)HBJ'

R— CH,CH,—SH
(11.28)

11.4. Cyabgoxkuciaoru

Cynb(poHOBMMHM KHMCJIOTaMHU HA3UBAIOTh MOXIJIHI aJKaHIB, y SKUX
aTOM T1APOreHy 3aMIIIEHUN 3aJUIIKOM CYJIb(PaTHOI KUCIOTH — CYyIb{o-
rpynor —SO3H (-SO,0H). 3a Homenkinaryporo IUPAC ix Ha3uBawTh 3a
aJIKaHOM 13 3aKiHYEHHSIM —cyibonosa Kucioma ado -cyrvpoxucioma.
CH3-SO,0H — MeTaHCyIb()OHOBA KMCIIOTA (METAHCYIB(OKHUCIIOTA);
CH3-CH,-SO,0H — eTaHCyIb(pOHOBA KUCIIOTA (€TAHCYIb()OKHCIIOTA).

Cynbhokucnord, noaidHO 10 KapOOHOBUX, YTBOPIOIOTH Taki
OCHOBHI MOX1/IHi:

CH;-SO,-Cl — xjopaHriipuji MeTaHCYyJIb(GOKUCIOTH (MeTaHCYIb(OHII-
XJIOPUN);

CH;-SO,0ONa — HaTpieBa CuUIb METaHCYJNb(OKUCTOTH (MeTaHCyb(at
HATPII0);

CH;-S0O,-OC;Hs — eTusioBHil e€cTep METaHCYJIb(POKUCIOTH (ETHUIMETaH-
Cyab(hoHaT);

CH;-SO,-NH, — ami1 MeTaHCyTb()OKUCTOTH (METaHCYIb(hOHaAMIT).

204 |



CynbghyposmicHi opeaniyHi cnoayku

11.4.1 MeToau oagepxxaHHs
1. CyabdoxaopyBaHHs, cyab(OOKNCHEHHS aJKaHIB (po3ain 4).
2. OxkucHeHHs TioaiB (po3ain 10.2).

3. CyabdyBaHHs cyabdaTHOW KHCI0TOI0 (0eymMoM). Ilpsma
nist cynbhaTHOI KUCIOTH a00 OJIeyMy Ha aJIKaHW JIiHIMHOI OyJA0BU MmpH
HarpiBaHHI CYIPOBOJKYETHCA, MOPSA 13 CyJIb(PyBaHHSIM, OKHUCHEHHSIM
BYIJICBOJHOTO JIaHIfora. TidbKH ajlkaHM 3 PO3TATYKEHOI OYI0BOIO
3aTHI Aeno CyJibGyBaTUCS MPAMOIO JII€I0 0JICYMY MPU HArpiBaHHI:

CH3 CH3
I H,SO, _ | _

CH3_ CI:— H + SO3 —_— CH3 CI: SOZ —OH
CH3 CH3

2-MeTHII-2-TIPOTaHCyTb()OHOBA

KHCJIOTa (1 1 . 29)

4. TlpuenHaHHs rigpocyabdiTiB A0 ajiKeHiB. Y TMPUCYTHOCTI
NEPOKCUAHUX CIONYK TMPUETHAHHA TIAPOCYIb(PITIB 10  aJKEHIB
BIJI0YBa€ThCs BCyIepey mpaBmiry MapKOBHUKOBA!

HO
_ N\ ROOR
R— CH= CH2 + S=0 _— R— CHZ— CH2— SOZ— ONa

/
Na© aseai AicetoTi a0 200 (11.30)

11.4.2 ®DiznyHi ¥ XiMiYHI BJJACTHBOCTI

AJIKaHCYIb(POKUCIOTH — 3a3BUYAl TIPOCKOMIYHI KPUCTAIIYHI pe-
YOBUHHM, SKI PO3UMHSIOTHCS y BOJI. SIK KHCIOTH 3a CWJIOK HaOIu-
KAIOThCA 10 CYJb(aTHOI 1 3HAYHO TEepeBakaroTh KapOOHOBI KHUCJIOTH.
VY BOJHUX pO3UMHAX BOHU ITOBHICTIO 10HI30BaHI.

Cynbsdorpyna, 3riiIHO 3 OKTETHOK TEOPi€l0, MICTUTH JiBa KOBa-
JISHTHHX 1 JIBA CEMHUIIOJISIPHUX 3B’ SI3KU U MO3HAYAETHCS CTPYKTYpoio I:

?
— Q R N //O
| ? T Ho >0

o | I
3aCTOCOBYETHCSI TaKOXK CTpyKTypa I, OCKUIBKM AJisi aToMa CyJib-
bypy icHyrOTh BiibHI 3d-opOiTami, Ha SKHMX MOXYTb PO3MIITyBATHCS
J0TaTKOB1 €JICKTPOHU 1HIITUX aTOMIB, Halpukiag okcureny. [Ipu 1bomy
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YTBOPIOIOTHCS 3B’ SI3KM Ha 3pa30K 7-3B’A3KY 3 BiAMOBIIHOIO MOJISIPHICTIO
*s$=0""
R -
\88+QO
Nom -
x 7 Co?

1. YTBopeHHs1 coJiell cyabdoxkuciaor (cyabdonatiB). Cynbdo-
KHUCJIOTH 3 JY>KHUMU U JIy’)KHO3EMEITbHUMHU METallaMH, iX OKCHUJIaMH Ta
T1APOKCUAAMHU YTBOPIOIOTH COJI:

C,Hs-SO,0H + NaOH — C,H5-SO,0ONa + H,0 (11.31)

€TaHCYNb(OHAT HATPIIO
Cynbdonatu ByrneBogHeBux (ppaxiiit Ci4-Cig 3aCTOCOBYIOTH SIK
HOBerHeBO'aKTI/IBHi pC€4OBHUHHU Y BI/IFJ'ISII[i MuUuJia, eMy.]'IBI"aTOpiB,
MUIOYUX 32CO0I1B.

2. YrBOopeHHs1 cyabdoninxjgopuaiB. Cynb)OHUIXTOPUT MOXXHA
OTpUMATH IUISIXOM CYJIb(POXJIOPYBAaHHS JIKaHIB YM JII€I0 Ha CyJbdo-
KHUCIIOTY TpU- a00 meHTaxyopuaiB pochopy:

CgH5'SOgOH + PC|5 — C2H5'802C| + POCIg (1132)

CynbQOoHIIXJIOPUIA TPOSBISIIOTH BUCOKY PEAKLINHY 3JaTHICTh
aHAJIOTIYHO 3 XJIOPAHT1ApUAAMHU KapOOHOBUX KHUCJIOT. TOMY iX IIUPOKO
BUKOPUCTOBYIOTh B OpPraHIi4YHOMY CHHTE31 JJIsi OJIEp’KaHHS CyJb(poHa-
MIJIIB, €cTepiB CyJIbpokucaor (cyabpdonatiB) Tomo. Ilpu upomy
CyJIb(GOHUTXJIOPUIN BUABISIOTH €IEKTPOP1IbHI BIaCTUBOCTI.

3. YTBOopenns cyiabdonamigis. [Ipu B3aemonii 3 amoHiakoMm abo
aMIHaMU OJEPKYIOTh CyJIb(hoHAMIAN a00 IX MOXI1JIHi:

R'802C| + NH3 —> R'SOzNHZ + NH4C| (1133)
Awmigu cynbpokuciaor Cqi4-Cig 3aCTOCOBYIOTH SIK BHCOKOSIKICHI MUIOUI
3aco0u.

4. YTBOpeHHs1 ecTepiB cyiabdoxucaor. [lig vac aii Ha cynbdo-
HUTXJIOPDUAM CHOUPTIB a00 aJKOTOJATIB OTPUMYIOTh aJKUIbHI €CTEpH
cylbGOKUCHOT (CyIbPOHATH):

C2H5-802C| + NaOC,H; —= C,H5-SO,-OC,H;5 + NaCl (1134)

Taki cynboHATH BUKOPUCTOBYIOTH B OpPraHIYHOMY CHHTE31 SIK
CWIbHI enexkTpodubHi peareHTy Ta [TAP.
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PO3LI 12. AJILAETINA i KETOHU

Anvoecioamu i kemoHamy Ha3UBAIOTHCS TOX1HI BYTJIEBOJIHIB, SKi
MICTATh OJHY a00 O1ibIe KapOoHiIpHUX rpyn C=0 (okcorpymn).
Cnonykw, y SKUX KapOOHIJIbHA TpyIIa 3B’ s3aHa 3 OJHUM BYTJICBOI-

RecZ
HEBUM 3QJIMILIKOM 1 BOJHEM, HA3UBAIOTBCS albOe2ioamu NH
Sxmo kapOoHIIBHA Tpyma 3B’si3aHa 3 JBOMAa BYTJIEBOAHEBUMHU
R—C—R

3aJIMIIKaMH, TO TaKl OKCOCITIOJIYKHU HA3UBAIOTbHCSI KemoHamu

VY npomy Bunanky rpyny C=0 Ha3UBaIOTh Kemocpynoro.

AJBJIET1IM Ta KETOHH aTi(PaTUYHOTO psiy OyBaIOTh HaACUYEHUMU T
HeHacu4eHUMU.

3a Homenkiaryporo [UPAC Ha3Bu anperifiiB yTBOPIOIOTH 3a J10-
MOMOTOI0 CY(PIKCIB -aib a00 -Kapbanvoezio; KETOHU — 3 J0JIaBaHHSIM CY-
¢ikca -on. SIKII0 B MOJIEKYJII MPUCYTHS T'PyIa, Ka Ma€ MepeBaru nepej
KapOOHIUIBHOIO TPYIIO0, JJIsi YTBOPEHHSI HA3BH aJbJETITy BUKOPHUCTO-
BYIOTh TIpediKC hopmin-, KEeTOHY — mpedikc oxco-. Hymeparis naniora
aJNbJET1/IIB MMOYMHAETHCA 3 KapOOHY OKCOTPYNH, a KETOHIB — 3 KIHIIA
JIaHITIOTa, 0 SIKOTO HalOmmk4de po3TalioBaHa KapOoHiibHA Tpyna. [Ipu
bOMY TOJIOXKEHHSI OKCOTPYNH BKa3yloThes 1udporo. Hanpukian:

CH;-CHO eTaHaJlb
OHC-CH,-CH,-CH=CH-CHO 2-TeKCeHa1ab
4 3 2 1
OHC-CHZ-CHZ-ICH-NI 2-CHO 1,2,4-400ai 00e éadaaeiaaasa
CHO
QNI 1 0eesl aaefiai adaas iaassa
CH,=CH-CH,-CO-CHs3 4-nieHTeH-2-0H
[N N@— NI o-NT T 4-57 O] 30481 387601 4a éefét 0a
) NTTI 4-1 81t -1-06 667 3aéfai éadatiTaa
éenét oa

3a TpUBIAIBHOIO HOMEHKJIATYyPOIO albJEri i Ha3UBAIOTh 3a BIJIO-
BIJIHUMU KHCJIOTaMH, y SIKI BOHM MEPETBOPIOIOTHCA 1]l YaC OKUCHEHHS
(Tabm. 12.1) 3 nomaBaHHsIM y KiHIII cioBa “ampiaeriy’. Ketonu, 3a pa-
[IOHAJIBHOIO (paJuKaIbHO-(PYHKIIIOHATIBHOK) HOMEHKIATYypOlo, MO3Ha-
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YaloThCs SIK BYTJICBOJAHEB1 3aJIMIIKU, MIEpEpaxoBaHi B andaBITHOMY TO-
PANIKY, 13 3aKIHUCHHSIM — KeTOH. (Tabma. 12.1). Ix i3oMepist 3anexuTth Bij
MOJIOKEHHS KapOOHUIBHOI IPyNH ¥ Oy0BU BYTJIEBOIHEBOTO JIAHITIOTA.

Tabnuysa 12.1
HajimeHyBaHH# aJib/IeTiliB Ta KeTOHIB

HeC 4,0 MeTanam MypamHui 'aJ'ILI[CI“iI[
~H (bopmanbaerin)
CHy—C </O Erara OuroBuii anf,z[eriz[
H (ameranpaerin)
CoHs— C</H [Iponananb [IpomioHoBUIA anmbeTi]l
0 - :
CaHm Ci/ Byranas Macnsauit am.,z[erm
(Oytupanbaerin)
CH3;—CH- c” O [3omacnsiHu#t anbaeria
“H 2-MeTuimpornaHaib , ,
CHs, (1300yTUpaIbaerin)
/0O y .
C4Hg— C\ H IlenTanans Banep’stHoBuit anbieria
O A 7 i
CH,=CH-C </ 2-1TponieHanp KpHHO,],SHH HIRACTA
H (axposein)
— % . .
CH3—CH=CH-C _ H 2-byrenainp Kporonosuii anpaerijg
CH3—C—CH;
Il [Iporanon JIMMETHIIKETOH (AIlETOH)
CH3—C—C,Hs
Il byranon Etunmernikeron
CH3—C—-C3Hy
I 2-TlenTaHoH MeTHIponiIKETOH
CH3;—C—-CH=CH, .
[ 3-byren-2-ou BininMeTnnkeToH
CHg—C—CHz—CECH .
Il 4-TlenTnH-2-0H MeTtwinponaprijikeToH
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12.1 MeToau oaep:xkaHHs

1. 3a nonomororw oxkucHeHHsi. OxucHenHs abo KamanimuyHne oe-
eiopysanHs cnupmis. SIK OKUCHUK BUKOPUCTOBYIOTh OKCUT€H TMOBITpPS B
npucytHocti Cu. Ilpu 1boMy 13 NEPBUHHUX CIUPTIB OTPUMYIOTH ajib-
JET1/1M, 3 BTOPUHHUX — KETOHHU:

O
[O] 7
CHa— CHp—OH - o= Cla— o
aoal 1 e aoal aeu
CH3— CHZ—CHg [O] CH3— C— CH3
| HO )
OH (12.1)
2-TIPOTIaHOJI aIeTOH (JIMMETUIIKETOH)

JlerimpyBaHHs CIIUPTIB MOSICHIOE HA3BY “aliblieriyl’. AJbAEria — 1ie
OPOAYKT JeriapyBanHs coupty (Bix sar. Alcohol dehydrogenatus —
CIIUPT, BiJ SIKOTO “BiAHSIN~ TiApOTeH). SIK KaTaai3aTOpu BUKOPUCTO-
BytoTh Cu, Ag, Ni, Co, Pt, Pd. OxucHennst moxHa npoBoautu KMnQy,
xpomoBoro cymimo (cymimr K,Cr,0 3 konenTpoBanoro Hy,SOy).

Oxucnenns ankeris 3a 36 sa3kom >C=C<:

O O
CHs— CH =CH— CH— CH L ch—c? SC—CH—CH;
H H |
CH3 CH3
4-MeTun-2-TIeHTeH eTaHaJb 2-METHJITPOTIaHANb (122)

2. OkcocunTe3 (rinpodopminyBanns ajakeHiB). Peakiiito 3 etu-
JIEHOM 1 TIPOTIJIEHOM TMPOBOJIATH Y Ta30Bil ¢azi, a 3 ankeHamu Cy4-Cyg —
y pLAKii:

O

H
(12.3)
3. Tigpoai3 reMiHaJbHMX TraJIOTeHONOXiAHMX. Y pa3l 3Haxo-
JOKEHHSI TaJOTE€HIB Ha KIHII JIAHIIOTa YTBOPIOIOTHCS ajbJeTid, a B
cepeanHI — KETOHHU.

~ ~ ~ ~ 0 ~ ~
Ri g— Ri =Rl =R, + CO + Hy — 25 i 53— (R p)3— €7

CH3—CH,—CHBr, 2248, cH,_CH,—CH  ——= CHz—CH,—C{
-2HBr N OH -H,0 H
1,1-nubpommpomnan 1,1-mpomnangion MPOTIOHOBUI aJTbJIETi]T (124)

| 209



Anigpamuuni cnonyxu ma ix noxiowi

OH
I
— — CH, 210, —Cc— ———> CH3—C—CH
CHz— CCl,— CHy -2 CHj cI: CHs 10 s ¢ 3
OH
2,2,-IUXJIOpIpOTaH 2,2-niponaHion aleTOH (125)

4. lipoai3 kapOoHoBUX KMCJIOT. [lin yac mpomyckaHHsS Cyminii
KapOOHOBUX KHUCIOT Haja KatamizatropoMm (MgO, ZnO Ta iHmi) yTBO-
PIOIOTHCA COJIl KUCJOT, SKI 32 BUCOKUX TEMIIEpaTyp PO3KIaJar0ThCs Ha
BIJIMOBIIHI KapOOHOBI1 CHONYKH Ta KapOoHatu. KucioTu MOXyTh OyTH
OJIHAKOB1 a00 pi3Hi. SIKIIO OJIHA 3 KUCIOT MYpAIMHA, YTBOPIOIOTHCS
apAET1 . Y BCIX 1HIINUX BHUITAJAKaX — KETOHU:

20 20
TN on RS o R—C—R
! O\ - _400-500 —C—FR
t 20 /o~ , " "znco, I
/ O 1 O ! O
R|_ C / Rl 1 C / :
N OH R E
4062047 1 20 | 200% (12.6)

5. Tigparauia aneTrw/jieHy Ta ioro romoJioris. 3a peaxitieto Ky-
yepoBa 3 alleTWICHY YTBOPIOETHCS OLTOBUHM albAErif, 31 BCIX I1HIINX

AJIKIHIB — KETOHM:
H\ @H o

2+
HC=CH +H,0, Hg™ , HpS0, /C \ HEPErPYIL, C(
H H H
331 %1 806 i 880 (41 16) (12.7)
+H,0, Hgso, | H3CN @H CHa\
CH;—HC=CH : > ,C=C LICPETPYILy,. C=0
H H CH3/
141 817 & -1-7 & (12.8)

12.2 ®i3u4Hi BJIACTHBOCTI

Merananp — ra3, HaCTyIH1 MOro TOMOJIOTH — 11e 0e30apBHI PiIUHH,
BHUIIII NPEJICTABHUKU — TBEPI1 peuyoBUHU. HacuueHi anplieriiu i KeTOHU
BIJI3HAYAIOTHCS PI3KUM 3armaxoM. TeMreparypu KAMHHS iX HUXKY1, HIXK Yy
CIIUPTIB, TOMY IIIO JJISl aJIbJET1/IIB 1 KETOHIB BOJHEBUM 3B’ SI30K HE Xapak-
TepHui. KeToHM KUIIIATH 3a OUIBII BUCOKHUX TEMIIEpaTyp, HIXK ajbjie-
riau.

210 |



Anvoeziou 1 kemoHu

YHacniaoKk 3Ha4YHOI BIJIMIHHOCTI B €JICKTPOHETATUBHOCTI aTOMiB
KapOOHY Ta OKCUT€HY KapOOHUIbHA Tpyla Ma€ BUCOKY MOJISIPHICTB 1
qyuMally 34aTHICTh 110 mojisgpu3aiiii. OTxe, aToMd KapOOHY W OKCHUTCHY
MICTSATh 3Ha4H1 €()eKTUBHI 3apsau, SIKi 30UIbIIYIOTHCS 1T i€ 30BHIII-
HiX (akTOpiB (HampuKIala, peareHTiB). Taki BIaCTUBOCTI KapOOHIIBHOT
IPYIHU MOSCHIOIOTHCS 11 €JEKTPOHHOIO Oy/10BO0. KapOoH KapOOHIIBHOI
IpyNu TMPOSBISE€ €IEeKTPOPiIbHI BJIACTUBOCTI, & OKCUIE€H — HYKJIEO-

(1IBHI:
T

R R 2

- s
0 $CQC)8 120% C P s
Rl/ Rl/ I 0’122 HM I

L= |

3aBIAKUA 1[bOMY, aTOM KapOOHY KapOOHUIBHOI IpyNH MOXKE pea-
I'yBaTU 3 HyKJI€O(DUIBHUMH peareHTaMu, a aTOM KUCHIO — 3 €JIEKTPOoPiib-
HAMH. 3aMiCHUKH, SIK1 31aTHI 3017bIIYBATH MO3UTUBHUM 3apsi Ha aTOMI
KapOOHY KapOOHIIBHOI Tpymnu (€IEKTPOHOAKIIENTOPH), CHIHHO 301Jb-
IIYIOTh PEaKIiMHY 3JaTHICTh albJEriJiB 1 KETOHIB. 3BOPOTHHUIA €(EeKT
CIIOCTEPITa€ThCS ISl €JIEKTPOHOJOHOPHUX 3aMiCHHKIB.

Enepris 3B’s3xy C=0O nopiBHioe 798 xJ>x/Monb (1151 MOPIBHSHHS
Ec-c ctanoButh 602 kJ[/M0Ib).

12.3 XimMiuHI BJIACTHBOCTI

['oloBHUMH BHJaMHU XIMIYHHUX PEaKIid albJeriJiiB 1 KETOHIB €
peaxirii:

1) npuenHanHs 3a KapOOHUIBHOIO TPYTOLO;

2) 3aMIIICHHS,

3) OKMCHEHHS;

4) mosiMepu3ailii 1 MOJIKOHAEHCAIII1.

12.3.1 Peakuii npuea1HaHHs

[1ix yac B3aemoii 3 MOJISIPHUMHU pEareHTaMu f-3B’ 30K KapOOHLIIb-
HOT IPYIH PO3PUBAETHCS 1 MPOXOAUTH MPUEHAHHS 10 ATOMIB KapOOHY 1
OKCHUTEHY.

1. llpuennanns BoaHio (riapyBanns). [1ig yac BiTHOBICHHS ajIb-
JIET1I1 YTBOPIOKOTH MEPBUHHI CIIUPTHU, & KETOHU — BTOPUHHI:
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R— c(o tHpharar, g CcH,— OH
aJIL;[eri;[H NEPBUHHUY CIUPT
R— C":_ R’ +Ho/karai. R— CI:H —R
0 a0n 6é|'?él_él fi 680 (12.9)

Sx BIAHOBHMK BHUKOPHCTOBYIOTh TaKOX JITIAATIOMIHIA TiApH
LiAlIH; a6o mititibopriapun LiBH, (peakiiis 3 mepeHEeCeHHSIM TiIpu-
HOT'O 10HA).

2. llpuennannsa peakTuBy I'punbsipa. YKa3zaHi peakiii po3ris-
Jagucs Tl 4ac OTPUMAaHHS cnuptTiB (po3ain 9). AJNKiIbHA YacTUHA
peaktuBy ['punbspa (R) € Hykieodinom, SKkuii JerKo MpUEAHYETHCS 10
eJIEKTPOPIILHOTO aTOMa KapOOHY:

?:\)- y » \g+ . \C/OI\/IgHal SH,0, H® \C/OH
[— —_ a + = — >
g / / N\ R -Mg(OH)Hal / N\ R (1210)
3. llpuennannsa wianigHoi kucaoru HCN:
H
A |
R—cZ + H—C=N — R— (I:—OH
H
C=N (12.11)
LIaHT1ApUH

4. Ilpueanannd rigpocyab@ity HaTpiKo (0icyab(iTy HATPIKO):
H

20 |
R—c?Z  + NaHSO; == R— ?— SO,0Na

N H
OH (12.12)
0-T1IpOKCHANKaHCYIb(OHAT HATPIIO
[Tox1H1 SBISIIOTh COOOI0 KPUCTANIIYHI PEYOBUHU. 3aBJISIKU JIETKOC-
T1 KpUCTaJli3allii, I peaKiiisi BAKOPUCTOBYETHCS JIJIsl KIIBKICHOTO BU3HA-
YeHHS aJILAET1IIB Ta JJISI OYUCTKHU aJIbIET1AIB 1 KETOHIB.
VY cnaboiy’)KHOMY CepeIOBUII PeaKllisi CTa€ 3BOPOTHOIO:
R CI:H_ SOONa -, Na,CO3 —>= R— Cfo + Nay,SO; + NaHSO;
OH H
(12.13)

KeToHu BCTynaroTh JIETKO B 3a3HAYCHY PEAKINIO JIMIIE Y BHITAIKY
metunkeToHiB (CH;COR).
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5. Ilpu€eaHaHHS CIUPTIB:
O + - R /
R_ C( + H—0—R' H"a6o OH \C
H H” NO—R' (12.14)
HariBareTaib (HeCTIMKU)
@) CH3 v o— C2H5
CHy— L + 2CHOH —Hs >c\
H H O—CyHsg (12.15)

areranp (CTIHKHN)

OH

Arneran 1 4ac HarpiBaHHS 3 Po30aBICHUMM KHCIOTaMH ITif-
TAIOThCA T1IPOIIZY:

CH3 Y oO— C2H5 + @)
¢ +HO0 —  cH—cZ T+ 2CH:OH
H” NO—CyHs H
JIieTUIaLneTalb (12 . 16)

6. Ilpuennannsa Boau. Boja, sk 1 cnupTH, € CIa0KUM HYKJIEO-
¢imom. Tomy BOHa pearye TITBKH 3 YK€ aKTUBHUMHU KapOOHIILHUMU
criotykamu ((hopMasberif, raJoreHo3aMIIIeH] aabJIeriv 1 KETOHHU):

40 H_ ,OH
H—C N H + Hzo — N
H OH (12.17)
METaHA10J1

8. Ilpuennanns amoniaky. B3aeMoisi anpaeriiiB 3 aMOHIaKOM
JI03BOJISIE BIAPIZHUTHU iX BiJl KETOHIB, OCKUJIBKM OCTaHHI 3 aMOHIaKOM HeE
pearyioTh:

5+ ,0 R o R OH
R—C( + NH; == \C/ + = \C/ 1,0 R—CH=NH
~H H” “NH;  H7 “NH,

aeiiadi 3 (12.18)
VYkazaHa peakiiis IpakTUYHO 33BN 3aKIHIYEThCS BIIIEIIIICHHSIM BOJIH
i1 yrBopeHHsM 3B 13Ky C=N. Hacto npoTikae nojimepusaiis aabIiMiHIB
3 YTBOPEHHSIM LMKJIIYHUX CIONYK (JIbJIET1IaMOHIAKH ):
CH
Pk
HN—CH
3CH3—CH=NH ——>  H;C—HC NH
HN—CH

AN
CHy  (12.19)
2,4,6-00e1 a0eéT a0a% o1 -1,3,5-00e ace i
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KeToHnu 3 amiakom pearyroTh OiIbII CKJIaJHO M Hab0arato moBiJIb-
HIIIIE:

CH3 o+ )
\ CH3—C—CH;  CH3—C=CH—C—CH;z +NH,
C=0 + | RO I [pY —
CHy/ 0 CH 0

MPOIYKT KPOTOHOBOT KOH IEHCAITi1
(4-meTrn-3-nieHTeH-2-0H)

e
— CHS_ ?—CHZ_%_CHS
CHs O (12.20)

4-amiHO-4-MeTUII-2-[IEHTAaHOH

8. Bzaemonisi 3 riapoxcunaminom NH,OH. s peakiiis Bukopuc-
TOBYETHCSA JIJISI KUIBKICHOI'O BHU3HAYE€HHS aJbACTIIIB 1 KETOHIB. Y pe-
3yJbTaTi YTBOPIOIOTHCS albJOKCUMU i KETOKCUMU:

OH
/O | t
CH3C{  + NHOH — CH3—C—NH—OH —7=» CHy—CH=N—OH
H I 2 a6UA7 8
H
(12.21)

9. IlpuenHaHHd rigpa3uHy Ta oro moxigHmx. ['ipa3ux, aHano-
rIYHO amiaky ¥ TIIPOKCWIaMIHY, TPUETHYETHCS 10 €IEKTPOPIILHOTO
aTomMa KapOOHY KapOOHIJIBHOI IPYNH 3 HACTYTHUM BIIIETUICHHSIM BOJIH.

Iapasun NH,-NH, wmoxe npuennysatucs 10 KapOOHUIbHUX
CIOJIYK y criBBiAHOIIEHH] 1:1 abo 1:2:

OH
0 | 0
CHz— €L+ HoN—NH, —> CHy— C— NH—NH, -5~ R—CH=N—NH,
H |l| riJIpa3oH

(12.22)
VY peakiisix kapOOHUIBbHI CIIONIYKHU 3 TiipasuHoM (2:1) yTBOpIOIOTh

asunu (anvoasunu) 1 kemas3unu:
/O
< T H.N—NH, — R—CH=N—-—N=CH—R + 2H,0
H

aJbJa3uH
(12.23)

2CH;— C
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['apa3zonu mijx yac HarpiBaHHs yTBOprowOTh ankanu (M. Kixkuep,
1910):

CHa, )
C=N—NH, K200 cH;—CH,—CH; + N,
/
CHs
TiIpa30H aleToHy (12.24)

[Toni6HO mpoTikaroTh peakiii 3 ¢penutriapazunom NHy-NH-CgHs 3
YTBOPEHHSM (PEHIIT1APa30HIB:

/O
CHz— CZ  + H;N—NH—CgHs — R—CH=N—NH — CgHs + Hy0

H .
(eninrigpasun (12 . 25)

10. TIpuennanus rajgoren-nykiaeodiaiB (PCls). Ilpsma B3aemo-
1ist KapOOHIIBHOI TPYIH 3 TaJloreHaMu He BigOyBaeThed. [lim yac B3ae-
moii 3 PCls, sikuii € CuibHUM eneKTpodIoM, CIIOYATKy MPOTIKAE aKTHU-
Ballis KapOOHINBLHOI CIOAYKM, a TOTIM peakilis 3 rajoreHig-ionom. Ii
BUKOPUCTOBYIOTH ISl OTPUMAHHS TEMIHAIBHUX JUTAJI0Tr €HAIKAHIB:

OPCl, Cl
_0 | : |
R_C\H + PCly —— R—CII—CI TCI3> R—(f—CI
H H
(12.26)

12.3.2 Peakuii 3aMillieHHA

Peakiii 3amillieHHs TiIpOreHy Oiis o-aToMa KapOOHY BIJHOCHO
KapOOHUIBHOT Tpynu (rajoreHyBaHHS, HITPO3YBaHHS) € pEaKIIsIMHU
eIEeKTPO(DUTEHOTO 3aMimieHHs (Sg):

Cl
I

+Cl, HOH, o cy—c?

O
H

0-XJIOPIIPOTIOHOBUH allbeTi] (12 . 27)

| 0
CHy— CH—cZ

FI

poIraHaJib

12.3.3 Peakiiii OKHCHEHHSA

[1i1 yac OKMCHEHHS aJbJIET1/IIB YTBOPIOIOTHCS BIJIMOBIHI KUCTIOTH:

0 0
_ 79 0] (CuOH),)_ 0,
2CHs—c < oo - 2eH—cl H,0

OH (12.28)

arerajabIeria
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OKHCHEHHSI aMiayHUM PO3YMHOM OKCHJIy apreHTyMY Ha3HBA€THCS
“peaxiiiero cpiOHOTO a3epKaja’;

0 o
V7 —
CHy—CZ  +2[Ag(NHa),J'OH —= CHz—CZ _ +2Ag+3NH;+ H,0
H ONH,
peaktus Tosenca aMOHI}Ha ClJIb KHCIOTH (12.29)

OKuCHEHHSI K€TOHIB MPOXOJuTh Baxkue. Ilim yac mporo crocrepi-
ra€ThCsl pO3pUB KapOOHOBOTO JIAHIIOTA 3 YTBOPEHHSIM HIKYMX KapOo-
HOBHX KHUCJIOT:

CH—C—CoHs (o)  CHp— C—CoHs CHy— C— CH— CHgq

i o1 ] I . I

OH @) O OH
0],/ [OJ/
H(”:—(”:—CZH5 CH3—(ﬁ—C—CH3
5 & 5 &
Y\ Yy oo\
HCOOH C,H;COOH CH3COOH CH3;COOH

MypaHII/IHa KHUCJIOTa HpOHiOHOBa KHUCJIOTAa OIITOBA KHUCJIOTA (1230)

12.3.4 Peakuii mosiiMmepu3amii
Peaxuyii nonimepuzayii xapakmepui minoku 015 anvoe2iois, y nep-
wy uepey, ona gpopmanvoecioy. Ilpu 1bOMy YTBOPIOETHCS JIHIMHUM BU-
COKOMOJIEKYJISIpHUI ToJliopManbaeriyi, SKUil BUKOPUCTOBYIOTH s
BUPOOHUIITBA CHHTETUYHOTO BOJIOKHA. Peakilis mojgiMepu3saiiii mpoTikae
aHAJIOTIYHO JI0 MOJIIMEPHU3AIlli €TUJICHY 32 PAXyHOK IMOJABIMHOTO 3B’ SI3KY
(pozain 5).
[Ipu momimepu3aiii hopmaibAerily y BOJHUX pO34MHAX YTBOPIO-
10ThCs Tapadopmanbaeriau (mapahopm):
H,C=0 + H,0 —— HO—CH,—OH (12 31)

METHJICHTIIKOIb

oy o+ nH,=0
HO—CHZ—OH + H2C=O e HO—CHz_O—CHZ—OH — =

— HO(—CHZO)EH (12.32)

ne N=8-100 (mmapadopm) i 100<n<1000 (o-I1oTI0KCUMETHIICH).
Peakitis momiMepu3anii B mpucyTtHocTi xuciot (H') mpoxomuts 3
YTBOPEHHSIM IUKJIIYHUX €TEPIB:
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H;
e C-0O
0 H,C” ~CH 0 N
3H,C=0 U, S0, 2 [ 2 a6o 4H,C=0 LZSO‘l, C,) C,:HZ
0.0 HC. O
C Y ’
H Oo-C
2 H,
TPUOKCAH TCTPAOKCOKaH
(12.33) (12.34)

[uxaiyHl TpUMEpH MiJ Yac HarpiBaHHS 3JaTHI JI0 PEakIilii Jerno-
JiMepu3arlii 3 yTBOPEHHAM BUXIIHUX aJIbJICT1/IIB.

12.3.5 Peakuii konaeHcauii (xuMepu3airii)

Oco0nuBy rpyny peakiiii ajabJerijiiB 1 KETOHIB CKJIaJal0Th peakilii
KOHJICHCAIllll, 3aCHOBaH1 Ha PYXJUBOCTI TJIPOT€HY B O-TIOJIOKEHH1 BIJI-
HOCHO KapOOHUJIBHOT TPYIIH.

1. AxpaoabHa kouaencaniss (O. Bopoxin, 7K. Bropu, 1872.).
VY 1110 peakiiito BCTyHnarTh ajdbJeriau, Kl B o-mojioxkeHHi 10 C=0O-rpy-
M1 MICTATH aToOM rifiporeny. [lig aiero kapOOHITBLHOT TPYHH TaKUW aTOM
TIIPOreHy JIETKO BiAIIETUTIOBATUMETHCA Y BUIJISIAI MPOTOHA B MPUCYT-

HOCT1 OCHOB:

OH
o) I

0
CHy—cZ —— CHy—CH—CH,—C?
H

0
CHy— C(H

H
3-ripakculyTaHanb (1 2. 35)
MexaH13M ajJIbI0JbHOI KOHIEHCAIlll CKIIaa€eThCA 3 ABOX CTaIl:

0 _ . _ O
HiCH,— c{  + 1O lommio,  Ch,— CfH
H
KkapOaHioH (Hykieodin)
@)
550 O\ 0 | O +h,0
7 4 MIBHIKO 7 2
CH;—C{ + CH,—C{ — CH3—CH—CH,—CT{ “OH"
H
OH
I 20
— CH3—CH—CH2—C\
H
3-8% 81 efieadoai agu (12.36)

CuHTEe30BaH1 aabJ0J1 i Yac HarpiBaHHs, sIK MIPABUIIO, JIETKO Bij-
HIETUTIOI0Th BOJY 3 YTBOPEHHSIM HEHACHYEHOI KapOOHUIBHOI CIIOIYKH.
[Iporiec yTBOpeHHSI HEHACHUUYEHOTO ajIbJeriTy a00 KETOHY 3 ajbI0I0 Ha-
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3UBAETHCSI KPOMOHOB0I0 KOHOEHCAyiclo, 32 HA3BOIO allbJIETily, YIIEepIle
OJIeP>KaHOT'0 TAKMM METOJIOM:

..........

;Cr)H ¥ 0 0
U U t U P
CHs— CH— CH C\H o~ CHs—CH=cH—CcZY

H
KPOTOHOBUI aJIbJeriz (1237)

Anp05IbHA KOHACHCAIlISI KETOHIB MPOXOIUTh Y KOPCTKUX yMOBaX
M1J1 YaC HarpiBaHHs 1 3aCTOCYBaHHS CUJILHUX OCHOB, @ KPOTOHOBA — III€ B
AKOPCTKIIIMNX:

e
CH3—(”: CHs + H: CHZ—(”: CHs; ﬂ’ CHy— CIJ—CHZ—C”:—CH;g —>>
OH 0]
4-rigpokcu-4-MeTHII-2-IeHTaHOH
i
—Ho~ CHy— C=CH—C—CHy

5 (12.38)

4-meTui-3-MeHTeH-2-0H (OKCU ME3UTHILY)

2. EcrepoBa xonaencauisa Tumenka (1906 p.). [lns anbaerimais,
K1 MICTATh aTOMHM T1JIJPOTE€HY B O-TIOJIO’KEHHI, CIIOCTEPITAEThCS PEaKIIis
JUCOPONOPIIIIOBAHHS IMiJ BINIMBOM MaJIOi KIJBKOCTI aJIKOTOJISITIB
AJIOMIHIIO 3 YTBOPEHHSIM €CTEPIB:
R— c{o ; O>C R AOR;, g C(O |

H H OCH,— R' (12.39)

B3aemonisi antoMiHIIO 3 aTOMOM OKCHUI€HY 3HA4HO 30UIbIIyeE
eNeKTpo(PUIbHICTh KapOOHLIBLHOTO KapOoHy. Lle monermrye nepeHeceHHs
rigpua-iona H .

3. Peakuist aucnponopuionyBannsi, abo C. Kanninapo (1853 p.),
JUISL alTbJIET1TIB TIPOXOIUTh y CHIBHOJYKHOMY CEPEIOBHIII 3 YTBOPCH-
HSM TIPOJYKTIB OKHUCHEHHS — KapOOHOBHMX KHCJIOT 1 TMPOAYKTIB BiJHOB-
JICHHS — CIIUPTiB. BoHA € mpoIriecoM OKHCHEHHS-BITHOBIICHHS 1 BiOyBa-
€THCS 32 TAKUM MEXaHI3MOM:

O O  KOH (50% 0
r—cZ + rR—c? o rR—cZ  + R —CH,—OH
H H N OH(K) (12.40)
0 _ R ,OH
rR—cZ + OH == c. _
H H” YO
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_ aHiOH (1241)
R OH R O
4 - N\ 7/
S+ OH == C _  +H0
H” MO H” NO (12.42)
iaHioH
N +/o R N O P 0O R N H
rR—cl + C. _ rR—cl _ + ¢l _
- \o o " o
TiIpUIHE IEPEHECCHHS KapOOKCHIIaT-aHIOH — AJIKOKCHU[-aHIOH
(12.43)
O O
7z 4 ~
R—C +HO0 —>= R—C + OH
Ng T2 N OH (12.44)

R—CH,—O + H,0 — R —CH,—OH + OH (12.45)

12.4 Henacu4eHi ajanaeriam i KeTOHU

HenacuuyeHumu anpjerijiaMyd il KETOHAMHU Ha3WBAKOTHCS CIIOIYKH,
10 MICTATh MOPS 3 KapOOHIIBHOI TPyNOK HEHACHYEHI MOJBIMHI 4M
MOTP1liHI 3B SI3KK B AJIKJIBHOMY paJIMKaJl.

TunoBuM NpeACTAaBHUKOM HEHACUUCHUX AJIBJCTIIIB € aKkpo.ieiH
(2-nponenanv), axkuit OACPKYIOTH MIISTXOM AJIbIOJIBHO-KPOTOHOBOI B3ae€-
Mo/ hopMaNbAeTily 3 OUTOBUM aJIbJIET1IOM:

/O CH,— CH—CHO
H,C=0 + HICH,— C{ — | | —> CH,=CH—CHO
H OH H "0
aJIb10Jb aKpOHeiH (1246)

Kpim TOro, HOro oTpuMyt0Th OKUCHEHHSIM MIPONeHy (po3aut 5) ado
JeriipaTaliero riineposy (po3au 9).

Kpomomnosuii anvoezio (2-6ymenanv) onepKyrOTh IUIIXOM KPOTO-
HOBO1 KOHJICHCAIIii OIITOBOTO aJIbACTITY.

Bininmemunxemon (3-6ymen-2-on) OTpUMYIOTh 3 BiHLTAIICTHIICHY
3a peakiriero KyuepoBa abo KpOoTOHOBOIO KOHJICHCAIIIEI0 (PopMaNTbaACTiny
3 alleTOHOM Yepe3 albA0JIb:

HZCO + CH3CCH3—> |CH2_ (l:H _(l.}_CH?, T20> CH2= CH—(ﬁ_CH3

5 OH H O

A6A0T i 4-5% 51 8Ae460AT 11 -2 3-40041 -2-11 (12.47)

XiIMI4H1 BJIACTUBOCTI HEHACUYEHUX AJbAETIAIB 1 KETOHIB 3aJIEXKATh

BiJI B3A€EMHOI'0 PO3TalllyBaHHS Ta BIUIMBY KapOOHUIBHOI Ipynu ¥ Kpart-
HUX 3B s13KIB. [Ipu cripspkeHH1 U1 HUX XapaKTepHi crenudivHi BIacTH-
Bocti. lle BimOyBaeThCs BHACHIJIOK JAli 3HAYHUX HETaTUBHUX [- Ta
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M-edexTiB KapOOHIIBHOI TPYIH, IO BUKIWKAE CYTTEBY MOJISPU3ALIIIO
NOABIMHOTO KapOOH-KapOOHOBOTO 3B’ SI3KY:

O+/ X &~
Lreg e

[IpuennanHs rajJoTeHOBOAHIB IPOXOAUTH MPOTH MpaBuiaa MapKoB-
HIKOBA:

Ot /TN A+ -
CH,=CH—CH=0 + HBr —> | A > —

—  Br—CH,—CH,—c?
s-480i Tistiaiaen (12.48)
[Ipuennannss HCN (wmiaHigHOI KUCIIOTH) JUIsl aibJEriiB IIPOXO-
JIUTH 110 KapOOHIIBHIM, a 111 KETOHIB — IO HEHACUYEHU1H TPpyi:

(I)H
CH,=CH—CH=0 + HCN — CH;=CH—CH—CN
[ia”iHa KUCI0Ta 2-riapoKcu-3-0yTeHOHITPHUIT
1 1
CH,=CH—C—CH; + HCN —> N=C—CH,—CH,—C —CHj
3-0yTeHOH-2 4-0KCOMPONaHOHITPUII (1249)

[Ipuennanns riapocynb(diTy HATPIIO BIAOYBAETHCS K MO KapOo-
HIJIBHIN TPyI, TaK 1 O MOJABITHOMY 3B’ A3KY:
CH,=CH—CH =0 +2NaHSO; — CH,— CH,— CH— OH
|

|
SO3Na SO3Na (1250)

JIUHATpieBa cinb 1-rinpokcumnponan-1,3-nucynbpoHoBOT KUCTOTH

12.5 Kereun

KereHaMn Ha3MBalOTHCS CHOJYKH 13 CHCTEMOKO KyMYJbOBaHMX
noABiHUX 3B’s3KIB >C=C=0, ski MOAI0HI 0 aJKaJi€HIB TUMY aJICHY
CHZZC:CHz.

KeTeHu oTpuMyIOTh MipOJI130M alleTOHY a00 OI[TOBOI KUCIOTH:

CH3—C—CH3  gq
I — CH,=C=0 + CH, (1251)
@) 0
cHi—c? = CH=C=0 +H0
H (12.52)
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Kerenu € enexktpodiabHUMU peareHTamMu 3 eJIeKTPOPUILHUM IIEHT-
pOM Ha atoMi KapOoHy B SP-TiOpuan3oBaHOMY cTaHi. ToMy BOHU NpO-
SBJISIIOTh BUCOKY PEAKIIAHY 3/IaTHICTh 1 pearyoTh 3 BOAOK, CIIUPTAMH,
KUCI0TaMU (HYKJICO(PITLHUMU CIIOTyKaMu).

12.6 IuxkapOoHiIbHI CIOJTYKH

HasiBHICTH 1BOX KapOOHUTBHUX TPYIT XapaKTepHa IS J1abACTi1B,
IIUKETOHIB 200 albJIer1JOKETOHIB.

['mokcanb OTPUMYIOTh M’SIKUM OKHCHEHHSM E€THJICHTJIIKOJIO abo
OIITOBOTO aJIbJIET1 Y.

KMnO, Ox 20
HO—CH;—CH;—OH 5>  ,C—C{
H  (12.53)

Tabnuys 12.2
Kuacudgikauisa 1MKapOOHiJILHUX CIOJYK

®opmyJia Homenkiarypa
IUPAC | PanionasibHa
HMianbaeriau
Ox e [ 'miokcaib
c—C Etannians . :
H” NH A (0-miasbaerin)
0 O . MaJloHOBUIA anbaeri
>C—CH2—C< IIponanaiane H. " BHH. PASTH
H H (B-mianmpaerin)
Ox 40 : bypmtnHOBHI
C—CH,~CH,-C :
H/ 2 27Ny byranmiars anbIeri.
JInkeToHu
CH3;—C—C—CHj , .
(II) g) 2,3-0yTaH/ioH bianerun
CH3—C—CH,—C—CHj ,
g) (II) 2,4-nneHTaHIi0H AnetninaneToH
CHg— C—CH,—CH,~ C—CHs _ _
g) (II) 2,5-rexkcanaiod AneToHUIaleTOH
AJBAEriToKeTOHH
CHg-C—CHy—CZ° -
37y 27Ny 3-okcoOyTaHalb dopMUTaLIETOH
)
CH —C—C/o [TipoBuHOTpagHUI
S \H 2-0KCOTPOIIaHalb :
0 anbAerij
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['miokcanb nposiBiisie BCl BIACTUBOCTI aiberiaiB. BiHn, moaioHO 110
dbopmanberiy, IpueaHye BOAY 3 YTBOPEHHSIM BiAMIOBIIHOTO TiApaTy:
N 0 HO OH

Jc—cZ +2H0 ——=  >cH—cH{
H H HO OH
TeTparipokcieTan (1 2. 54)

bianetus1 oTpuMyIOTh 13 METUJICTUIIKETOHY::

] + HO-NO \C—CH/ —
CH3; —C —CyHs O e N CH,

0-HITPO30KETOH

O

Ox N—OH  +H,0(H,50 Ox
= Jc=c{ e ye—cg
H4C CHs ? H3C CHs
(12.55)
olaleTuin

MOHOKCHUM JHUKETOHY
o-JIMKeTOHH BOJOAIIOTH IIJBHUINCHOIO PEAKIIHHOI 3IaTHICTIO,

JICTKO YTBOPKOIOTH I[iOKCI/IMI/IZ

O 0 HO— N N — OH
>c—c? 4 2HN—OH —p5= Jc—c?
HsC CH, 2 HaC CH,
ﬂHMeTHHrHiOKCI/IM (12 . 56)

HumertwmiriiokcuM (peaktuB UyraeBa) BUKOPHUCTOBYIOTH K peak-
. 2+ .
THUB Ha 10HU Ni° 3 YTBOPEHHSIM KOMIUIEKCHOI CHOJIYKH (XeJary) sickpa-

BO-YEPBOHOI'O KOJIBOPY:

RALN
77
7z /N Nk
HC—C 24 Hc—c” '\ 7§ ¢
2 | N R | N ¢ cH
H3C—C — YRR — M3
¥ Y\N—OH LW |7
| I
. o O
JUMCTHITIIIOKCUM H e
XcJlaTHa CIIOJIyKa IHTEHCUBHOTO
YEPBOHOI'O KOJIBOPY (1257)
AnernnaneTon (2,4-IeHTaHIIOH) CXWJIBHHHA JO KETO-CHOIBHOT
TayToMepii:
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HsC—C—CH,— C— CH; <Iouepid, HiC—C —CH=C—CHs

I I |
O o) o) OH

KeTOHHA (popMma eHoJIbHA popMma (1258)

AILICTUIAIETOH OTPUMYIOTH KOHJeHcaliero 3a Kisiizenom 3
ETUJIALIETaTy U alleTOHY:

.............

areTHIAETOH (1259)
12.7 T'ajnorenonoxiani aanaerigiB i KeToOHIB

12.7.1 Cunre3, pizuuHi, XiMmiuHi BJ1acTuBoOCTI Ta chepu
3aCTOCYBAHHS TPHUXJIOPOUTOBOIO AJIbJETiAy
/O
CCl;—C H

Xnopanp 6e30apBHa Mpo30pa piiMHA 3 PI3KUM 3aMaxoMm; T. KUIL.
98,83°C, T. Tomt. -57,5°C. Monekynsapua maca 147,40. Y Boai xjaopaib
HEPO3UMHHUM, ajie pearye 3 HEW 3 YTBOPEHHSM BOJOPO3YMHHOIO
XJIOpaJbrijipary.

XJiopaib € BUXITHOK CUPOBUHOIO JIJIsI BUPOOHUIITBA 1HCEKTUIIMIIB
(xmopodoc, IJIT), repbiuuaiB (TpuxyopaneraT HaTpilo, AUXJIOpaIbCe-
YOBMHA). 3HA4YHI KUIBKOCTI XJIOpPaJl0 BUKOPUCTOBYIOTH ISl BUPOO-
HUIITBA OCOOJIMBO YUCTOTO XJIOPOPOpMY. Y HEBEIUKHUX KITBKOCTSAX HOTO
3aCTOCOBYIOTH JIJIA OJiep>KaHHS (hapMalleBTUIHUX Mpernaparis.

MeToau CMHTE3Yy XJIOPAJII0

1. PigkodaszHe XJOopyBaHHS €THUJIOBOTO CHUPTY YU ETHICHXJIOP-

riapuny 3a 25-95°C, nanpukina:

C,HsOH + 4Cl, —> CCI,CHO + 5HClI (12.60)
2. Pinkodasne xyopyBaHHs anetanpaeriay 3a 0-95°C:
CH3CHO + 3Cl, —> CCI,CHO + 3HClI (12.61)

3. PinkodaszHe XJIopyBaHHS CyMIIlll JI€TUJIOBOTO €T€PY 3 BOJIOIO 3a
25-95°C:
C,HsOC,Hs + H,0 + 8Cl, —> 2CCI;,CHO + 10HCI (12.62)
4. CuHTe3 13 YOTUPUXIIOPUCTOTO KapOoOHy U (opmanbaerigy mij
gyac MPONyCKaHHS iX MapiB HaJl TOHKOMOAPIOHEHUMH METaJIaMH:
CCl, + H,CO —> CCI,CHO + HCI (12.63)
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XiMiYHi BJACTUBOCTI XJIOPAJII0

1. TI'anozenysanmnsn. XNOpyBaHHsS 3a TeMIEpaTyp, BUIIHUX BIJ
100°C, ym mig yac yiabTpadioIeTOBOTO OMPOMIHEHHS HPUBOAUTH IO
YTBOPEHHS YOTUPUXIIOPUCTOTO KapOOHY:

CCIl;CHO + Cl, —™> CCl, + CO + HCI (12.64)
2. Emepugpixayia. llpuenHye ciupTy, yTBOPIOIOUH, 3aJIEKHO BIJ
YMOB, HalliBareTall (a1xo20isamu) 9y areTalli:
O OH
7 /
Clie—C{,, +ROH ——= CC—CH{

CI3C—C\H +2ROH —>=  CliC—CH_ N + H,0  (12.29)

3. I'igpatamis. [lpueanye Boay 3 yTBOPEHHSIM XJIOpAJIbriipary:
CCI,CHO + H,0 —> CCI;CH(OH), (12.66)

4. Bionoenennsa. 1lin yac nii BITHOBHUKIB, HANPUKIIAJ] 130MpOITi-
JaTy alllOMIHII0, YTBOPIOETHCS TPUXIIOPETAHOI:

3CCI;CHO + (C3H;0);Al —> (CCI;CH,0)3Al + 3CH3;COCH;
TPHXJIOPETAHOII

5. Oxkucnennsa. I1i1 Ai€x0 OKUCHUKIB, HAITPUKIIAJ MIIIHOT HITPATHOI
KHUCJIOTH, OKUCHIOETHCS 10 TPUXJIOPOLTOBOT KUCIIOTH:

2CCI,CHO + 2HNO; —> 2CCI;COOH + NO + NO, + H,0  (12.68)

6. Konoencayia. Y npucyTHOCTI KaTalli3aTOPiB KOHJEHCYETHCS 3
apOMaTUYHUMH BYTJICBOJAHSIMHM, YTBOPIOIOUM TMOXIJHI JU(eHLIeTany,
Hanpukiag 1,1-6ic(m-xmopdenin)-2,2,2-rpuxioperan (IJT):

oo 48 oo

667 3447 A AEO CCl3 (12.69)

7. Ilonimepuszauyia. 1lpu 30epiraHHi MOBUIBHO IMOJIMEPU3YETHCS B
o011y amopdHy Macy, HEpO3YMHHY Y BOJIl, Y PO3BEAECHUX MiHEpAIbHUX
KHUCJIOTaX 1 OUIBIIOCTI OpPraHIYHUX PO3YMHHUKIB. [IIBUAKICTH MONTIMEPH-
3aIii pi3KO 3pOCTAa€ B MPUCYTHOCTI KUCIOTHUX KaTajai3aTOpiB, HANPHUK-
naj cyib(haTHOI KUCIIOTH.

8. Po3wennenna. 111 mi€ro DyTriB poO3MICTUTIOETHCS Ha XJI0podopm
1 CLJIb MypaIIMHOI KMCIOTH, aHAJIOTTYHO pearye 1 mojaiMep XJIOpallio:

CCI,CHO + KOH — CHCl; + HCOOK (12.70)
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9. IBBomepusauia. I1in yac oOpoOKKU BOJHOIO CYyCIIEH31€0 KapOo-
HaTy KaJbI[il0 B MPUCYTHOCTI I[IaHICTUX COJIEM YTBOPIOETHCS U~
XJIOpaneTaT KaJblIilo:

2CCI;CHO + 2CaCO; —> (CHCI,C00),Ca + CaCl, + 2CO,
JTUXJIOpAIETaT KAIbIIII0 (12.71)

12.7.2. CnnocoOu ogep:KaHHS, BJACTUBOCTI TA BUKOPUCTAHHS —
1,1,3-Tpuxsopnponaunony (1,1,3-tpuxgopanerony) (C3H3Cl;0)
O

CHCI,— éll— CH,CI

be3bapBHa npo3opa piguHa 3 pi3KuM 3anaxom; T. kum. 170-172°C,
T. Tott. — 96,7°C. Monekynspaa maca 161,43. I'yctuna 3a 20°C
p=1359 Kr/Mm°. Koedimient 3amomnenns nD20 =1,4925. IlokazHuk
3anomaeHHs n2° = 1,4925

1,1,3-TpuxsioparieToH BUKOPUCTOBYEThCS Y BUPOOHUIITBI (HOITIEBOT
KHUCJIOTH.

Mertoau cunrtesy 1,1,3-Tpuxsiopauerony

1. XnopyBaHHSI alleTOHY 3 HAcCTYMHUM BuaUIeHHsIM 1,1,3-Tpu-
XJIOPAUETOHY 3 MPOJIYKTIB XJIOPYBaHHS:

CH3;COCH; + 3Cl, —> CHCI,COCH,CI + 3HCI (12.72)
2. CuHTe3 3 OUXJIOPAUETUIXJIOPUAY M JAla3oMeTaHy mpu oOpoOrii
T1APOTEeHXJIOPUIOM:

O
c:Hc:|2—cfCI + CHyN, + HCI —  CHCI,-CO-CH,CI + N, 12.79)
XimivHi Baactusocri 1,1,3-Tpuxsiopanerony
1. TanorenyBanus. [lpu xmopyBaHHI 3a TiABUIICHOI TeMIEpaTypH
NEPETBOPIOETLCA TOCIIJOBHO B TETpa-, MEHTa- 1 TeKcaxjopalie-
TOHH, HATIPUKJIIA:
CHCI,COCH,CI + 3Cl, —> CCI,COCCl; + 3HCI  (12.74)

2. I'iaparanis. Pearye 3 Boj010, YTBOPIOIOYH BOJOPO3UUHHUIM T1IparT.
3. IleperpynyBanus @aBopchbKkoro. Y BOJHOMY CEpEJOBHUINI B
OPUCYTHOCT1 CJA0OKUX JYTIB TEPErpynoBYETHCS, YTBOPIOIOYM yuc-[3-
XJIOPAKPUIIOBY KUCTIOTY:
CHCI,COCH,CI + 3NaHCO; —> CHCI,=CHCOONa + 2NaCl + 3CO, + 2H,0

(12.75)
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PO3 A1 13. KAPBOHOBI KUCJIOTH

KapOoHoBUMHU KHCIIOTaMU HA3UBAKOTHCS IMOXI1JIHI BYIJICBOHIB, SIKi
MICTATh Y MOJIEKYJIl OJIHy a00 Kuibka kapookcuiabHux rpyn (-COOH).
KapOokcuinbHa rpyna ckiagaeTrbcs 3 kKapOoHuUibHOI >C=0 1 rigpo-
kcwibHOT —OH. KubkicTh KapOOKCUIBHUX IpyH BHU3HAYa€ OCHOBHICTH
KHUCIIOTH, TOOTO 31 CKUIbKOMa MOJISIMH OCHOBM OyJlie pearyBaTh OJWH
MoJb gaHoi kuciotu. Tak, R-COOH oodnoocrosna abo monokapbonosa
kuciora, HOOC-R-COOH — nBoocHoBHa a00 nukap6oHoBa Toio. Kap-
OOHOBI KHUCJIOTH MOJUIAIOTHCS Ha HacuueHi W Henacuyeni. Kpim Toro,
BiIoMi1 (DYHKIIIOHAJIbHI TMOX1JHI KapOOHOBUX KHCJOT (TajoreHaHT1Ipu-
JIM, aHT1APUAN, €CTEPH, aMiI¥, HITPWIM Ta 1H.), a TAKOX MOXiaHI Kap0o-
HOBUX KHUCJIOT, y AKux nopsan 3 rpynoto -COOH e Takox TiApOKCUIIbHI,
aMIHOTPYIH, TaJOT€HU Ta 1H. — BIAMOBIIHO 2iOPOKCUKUCIOMU, AMIHO-
Kuciomu, eanozenxkuciomu. J{o kapOOHOBUX KHUCJIOT HaJEXKaTh TaKOXK
noxiaHi kapoonatHoi kuciaotu H,COs.

13.1 MoHokap00HOBI HACHYEeHi KHCJIOTH
13.1.1 HomenkaaTtypa Ta izomepist

3arasibHa (opMa MOHOKApOOHOBHUX HACHUYEHUX KHUCIOT —
ChH2n+1iCOOH. HazBu KHCIOT 3a CHUCTEMAaTHMYHOIO HOMEHKJIATYpOIO
YTBOPIOIOTH 13 Ha3BM AJIKAHY 3 TAKUM CAMUM YHMCJIIOM aTOMIB KapOOHY i
3aKIHYEHHS -068a kucioma. Hanpuknan:

CHj3-CHj3 — eran; CH3;COOH — eTaHoBa KHMCJIOTA.

HymMmepaiiisi nounHaeTbest 3 aToMa KapOOHY KapOOKCHIIBHOI Tpymnu
HE3aJIe)KHO BIJI TOro, sika Oyjna HyMepalis BUXIAHOI crnonyku. s
KHUCJIOT XapaKTEPHO TAKOXK 30€peKEHHs TpUBIAIbHUX Ha3B (Tadmn. 13.1).

MypammHa KUCI0Ta MICTUTBCSI B MyPAIIOK 1 BUKJIMKAE OMIK IMIiCHs
yKycy. MacnsgHa KHUCJIOTa Mae 3amax CcTaporo MporipKJIoro Macha.
KanpoHoBa MiCTUTBCSI B KO3I4OMY KHUp1 (JaT. Caper — ko3a) 1 T. 1. Ko
3a0patu B kapOoHOBOI kuciiotu OH-rpymy, oTpuMaeMo 3aauilIoK, Ha3Ba-

HUM allJIOM (aIlWJIBHOIO TPYIIOK0):
@)
V4 7
rR—cZ — rR—cZ
OH
alui
Panvkanu anuiny Ha3UBaKOTh SIK 32 TPUBIAIBHOIO HA3BOKO KUCIIOTH,

Tak 1 3a HOMeHkJaTtyporo [UPAC. B octaHHbOMY BHUIAJKy /10 Ha3BH

226 |



Kapbonosi kucnomu

aJKaHy JOJAl0Th 3aKiHYEHHS -oin (Taba. 13.1). Skmo Bia KapOOKCHUIIb-
HOI TIpynu 3a0paTd aToM TIAPOreHYy, OTPHUMAEMO aAlMIOKCHUTPYITY

0
R—c?

NQ~, A8 SKOI XapaKTepHI TaKOX Ha3BU 3a TPHUBIAIBHOIO 1

CUCTEMAaTUYHOI0 HOMEHKJIATYpor. Y IbOMY pasi J0 Ha3BU ajKaHa
I0Jal0Th 3aKiHYeHHs -oam (Tadm. 13.1).

Tabnuys 13.1

Ha3zBnu MOHOKapﬁOHOBHX HACHYEeHHMX KHCJIOT Ta iX 3aJMIIKIiB

dopmy.ia Homenkiaarypa
IUPAC \ TpusiajibHa
MoHOKapOOHOBI KHCJIOTH
@)
H—C{ MeranoBa MypamuHa
OH
O
CHy—C?Z ETtanona OnroBa
3 N OH 1)
A -
CoHs—CT OH [Iponanoa [IpomioHoBa
Cap—CZ°
37\ on byranosa Macinsana
CHj
CHy— (IZH— C{O 2-MetunmponanoBa | [3omacnsna
OH
e~ :
C4Hy—CT [TentanoBa Banepianosa
CHj
CH3—CH,— CIIH— C{S)H 2-MeTtunOyTaHoBa MeTtuineTniaonroBa
CHj
CHq— CIZH —CHy— Cfo 3-MetunbyranoBa [30BanepianoBa
OH
A0
CH3—(CH,),—C< OH I'excanoBa Kanponosa
P
CH3—(CHy)s—C I'enrranoBa EnanToBa

NOH
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IIpoooesoic. mabn. 13.1

@)
CH3z—(CHy)10—C fO H JlonexanoBa JlaypuHOBa
@)
CH3—(CHy)14— C{OH ['excagexaHoBa [TanpMmiTHHOBA
@)
CH3—(CHy)16—C </O H OxTazekaHoBa CreapuHoBa
AIIMJTH KHCJIOT
H—C { Meranoin ®opmin
CHs—C { O Eranoin Anernn
C,Hs—C f © [Tponanoin [Ipomionin
C3H,—C { © ByTanoin Bytupui
T
O 2-Metunmnponanoin | [300yTupun
Y p yTHp
CH3;—CH-C <
C4Hg—C f O [TenTanoin Banepui
CHa— (CHy)16— C</ o OKTaieKaHoin Creapoin
AUMJIOKCUTPYIIH
@)
H—C fo_ Meranoat ®opmiar
O
CH3—C {O_ Eranoar Arnerar
@)
CyHs—C {O_ [Ipomanoar [Ipomionar
@)
C3H;—C {O_ byranoat Byrtupar

13.1.2 MeToau ogepkaHHs

Y npoMuCIOBOCTI KapOOHOBI KHUCJIOTH A00YBalOTh IMEPEBAXKHO

METOJIOM KapOOHI1TyBaHHS ¥ OKUCHEHHS aJIKaHiB.
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1. OkncHennss napagiHoBUX BYIVIEBOJAHIB KUCHEM MOBITps abo
JUCTUM KHUCHEM (po3aia 4). IIpoliec OKMCHEHHS MEPEBaKHO MPOBOISATH
y piakii ¢asi B OpUCYTHOCTI KaTaji3aTopiB 3a Temnepatyp Big 105 mo
200°C. ITim yac oxucHeHHs ankaHIB C4-Cg YTBOPIOETHCS, T'OJIOBHUM
YUHOM, OITOBa KuciyioTa. [llupiie BUKOPpUCTOBY€EThCSI OKUCHEHHS (hpak-
uid npssmoronHoro OeH3uHy Cs-Cg, sIK€ NPUBOAUTH A0 YTBOPECHHS
CyMiIlll KUCJIOT (MypallliHa, OLTOBa, mpormioHoBa). Cymimii oTpumati
M1JT YaC OKMCHEHHS, PO3JAUISAIOTh peKTU(IKAIIE€I0 HA THIUBIAyaIbHI CIO-
JTYKH.

[[Inpoko BUKOPUCTOBYIOTH TAKOX IMPOIEC OKHWCHEHHS TBEPIUX
ankaHiB (Cqp-Cyp). Ilpu 11bOMY yTBOPIOIOTHCS PI3HOMAHITHI Qpakilii Tak
3BaHUX CUHTETHUYHHUX XUPHUX Kuciaotr (CXKK), Ha OCHOBI SIKUX OTpH-
My10Th pi3H1 [TAP 1 mutoui 3aco0Ou.

2. Peakiiist okcocunTe3y (kapOonisiyBanHs). Peakiis kapOoH1Ty-
BaHHsI JJO3BOJISIE OTPUMYBATH 13 CIIUPTIB KapOOHOBI KUCIOTH. BUX1THOIO
CUPOBHUHOIO JUIsl pEaKIlli OKCOCUHTE3Y MOXKYTh OyTH HE TUILKU CIUPTH,
aje i TaJIoreHalIkaH!, €TEPH 1 €CTEPH, AJTKECHHU.

Oxkcocunte3 mpoBoAaTh 3 yuacTio cymimi CO 1 H,O nag Ni(CO),
abo B mpucyTHOCTI (ocdarnoi kucaoru 3a temmeparyp 100-200°C i
TucKy 10 200 aT™M. 0 YTBOPEHHS CyMIlIEN BUIUX KUCIOT HOPMAJIBHOT 1

po3ranyXeHoi 0y10BHU: o
— R—CH,— CH,—cZ
Ni(CO),, 200° OH

R_CH=CH2 + CO + Hzo CH3
I O
NOoH (13.2)

>~ R—CH—C?Z
3. OkucHeHHsI CIMPTIB, aJbJEriAiB i KeToOHIB. YKka3aHi peakilii
BUKJIAJIEHI B po3ainax 91 12.

4. T'igpoJii3 rajoreHNnoXiiHUX HaBEICHO B PO31Lil 8.
5. I'igpoui3 HITpWIIB y KHCJI0OMY a00 JIy?2KHOMY Cepel0OBHIIAX:

0
- V4
2> rR—cZ 4 NHX
OH
R—C=N + H0 —

0
| KOH R—c{ + NH,OH
OK (13.2)
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6. CuHTe3 32 10MIOMOT 010 METAJIO0PTaHIYHUX CIOJIYK:

0] @)
) Y V
CHaLi + CO, —= CHy—cZ 28 oy, —c
OLlI OH
METHWLUTITIN arerar JITii OLITOBA KUCJIOTA
6—
5= 5+ 8:+/0 20 +H,0 20
R—Mg—Br + C -—> R—C 2 > R—C
g ob N OMgBr MI(OH)Br \ oH
peakTuB ['puHbspa MarHii 6poMkapOoOHaT (133)

13.1.3 ®izuyHi BJIACTHBOCTI

Kap6onosi kucinotu C,-C,g — piauau, nounHarouu 3 C,; — TBepAl
pedoBHHH. 31 30UIBIMICHHSM MOJIEKYJISIPHOI MacH 3pOCTa€e TeMmIleparypa
KUIIHHA. Temneparypa TOIJIEHHS KHCJIOT 3 IMapHUM 4YHCIOM aTOMIB
KapOOHy BHUIIA, HDK 3 HEMapHUM. Lle MOsSICHIOEThCSA TUM, IO B KUCJOT 3
napHuM yuciioM atomiB kapoony kiHueBl CHs- 1 COOH-rpynu po3srta-
II0BaH1 MO Pi3HI OOKH BiJ OCl MOJIEKYJI, YHAC/IIOK YOTO BOHU aKTHUB-
HIIIIE B3a€EMO/IIFOTh MIJK COO0I0 B KPHCTaJIIYHUX I'paTKaX PEYOBHUHMU:

CH, COOH CH, CH,
A N 7N/ N\
CH;  CH, CH; CH,  COOH
C, =4 (mapHa KiJIbKICTb) Cn =5 (HenapHa KiJIbKICTb)

JI71st KUCTIOT XapaKTepH1 OUIbII BUCOKI, Y TOPIBHSIHHI 31 CIUPTAMU,
TEMIIEpAaTypy KHUITIHHS, IO TOSCHIOETHCA YTBOPEHHSAM 33 PaxyHOK
BOJHEBUX 3B’SI3KIB IIUKIIYHUX AUMEpIB ab0 JIHIMHUX OJIrOMepiB, SKi
30epiraroThCsi HaBiTh y ra30Biil ¢asi:

O:----H—0
7 AN
R—C ~C—R
NO—H---07
IUKTIYHANA TUMEp
A T
C C C
7/ \ 7\ 7\

---H—0 0O:----H—0 O:----H—0 Q-

JHIHHUKN oJliroMep

13.1.4 XiMiuHI BJIACTHBOCTI

VY kapOokcwibHIA rpyni 3B’ a3ku C=0 10BIII, HK y KETOHIB, a
38’5130k H-O kopoTmumii, HiXkK y cnupTiB. 1{e cBIAYUTH PO B3a€EMOAIIO
enekTpoHHuX cucteM C=0O rpymnu il aToMa OKCUTEHY:
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125 mm

ROm o 1249

131 HM\\
0 85 M H

Henopinena mapa enexTpoHiB atoma okcureny OH-rpynu B3aemo-
1€ 3 T-eJEKTPOHAMHU KapOOHLIbHOI rpynu ¥ mpossisie +M-edekt. Lle
30UTBIITY€E MOMSAPHICTD 3B’ 13Ky O-H 1 nemo 3MeHIye no3uTUBHUMN 3apsi
Ha aTomi KapOoHy. OgHouacHO i€ —/-epeKT aToMiB OKcureny. Tomy B
KapOOKCHUJIbHIN TpyIl € CUIBHO MO3UTUBHO MOJISIPHU30BaHI aTOMHU T1JIpO-
reHy i kapOoHy — enekTpodinbHi leHTpu. HemoineH1 enekTpoHHl napu
aTOMIB OKCHUTEHY HAJAIOTh iM HYKJICO(DIIbHUX BIACTUBOCTEU. 3aBASKH
BHCOKIM mossipuzoBaHocTti 3B’s13Ky O-H, aroM rimporeHy 3maTHHMA 10
JIUCOITIAI:

Co 0
7 7 +
\4\“ =_—> R— C\ _ +H
O=H O
KapOOKCHJIaT-10H
YcraHoBneHO, 1m0 OOWJBa aTOMU OKCHUTEHY B KapOOKcCHIaT-10H1
3HaXOMSIThCA Ha OJHAKOBIM BIJICTaHI BIJ aroMa KapOOHY, 1 €JIEKTPOHHA

IryCTHHA PIBHOMIPHO pO3NOALIsAETHCS 3a 3B’ si3kaMu C-O:

R—C

/,0-1/2 96:8_

7 7

R_C\'\ 1/2 abo R_C\ L5
\O kQ.

1. Kucaotni BaactuBocti. Crjia KUCIOTH 3aJI€KUTh Bl MIPUPOIU
3amicHMKa R mpu kapOokcwibHIA rpyni. Cuna KUCIOTH 3MEHIITYEThCA
mix yac nepexony Bix H no ankiniB (R), 1m0 MOACHIOETHCS €IEKTPOIO-
HOPHUMH BJIACTUBOCTSIMU AJIK1JI1B.

Cuita KUCIIOTH 3pOCTAaE, SIKIIO 0 0-BYTJICIIEBOIO aTOMa MpU€EIHAHA

€JIEKTPOHOAKIENITOPHA rpyna abo atom rajoreny, NOo-HITporpyIma:
O O

7 z
CHy;—C Cl=<—-CH,—C
> NoH > NoH
pK,=4,75 pK,=2,81

[lim gac B3aemoii 3 OCHOBaMH YTBOPIOIOTHCS COJIi KapOOHOBUX
KHUCIIOT:

O @)
z z
CHs —C + NaOH —» CH;—C + H,0
N OH * “NOoNa
HATpIii anerar (134)
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2. YTBOpeHHs rajioreHaHriipuaiB (anmwirajoresigis). ['amo-
reranrigpuan R-COHal orpumyrors nursixom 3amiam OH-rpynm Ha
aToOM TaJIoreHy MpH Ail cuiibHUX rajoreHytounx peareHris (PCls, PCl,

SOCI; ta in.):
29 20
R—c{ +PCly —= R—C{  +POCly + HCI
OH Cl (13.5)
AIUIIXJIOpU A

ATOM rajoreHy B HUX JIy’€ PYXJIUBUU 1 JIETKO BCTYIA€ B peakiii
3aMIMICHHS 13 CHOJyKaMH, $IKi MICTSATh aTOM MeTally a00 aKTHUBHHI
(pyxomuii) aTOM T1IpOTEHY.

Tomy XJOpaHTiApUAM, SAKI BIIHOCITH JO AaIllWJIIOIOUYMX AarcHTIB
(BOHM BBOJSTH Y MOJIEKYJY 3aJUIIKU KUCIIOT — allWJIN), IIUPOKO 3aCTO-
COBYIOTHCSI B OPraHIYHOMY CUHTE31.

Peaxuyii ayunosanus 4acTo HajaekaTh J0 PeaKiiil HyKJI€o(PiIbHOTO
3amiteHHs (Sy). BUIbILIICTh TAKMX peakiiiil MPOTIKAE 32 CXEMOIO:

08— ?H
5 g
R— é‘( I + oyt R— CI+ +H-O-H
C
Cl

OH OH
— R—CI—O+—H —> R— (IZ—OH e R—C/O

I _H+ I 'HCI \ OH

Peaxuiii nepeaye npueIHaHHs IPOTOHA KUCIOTH O HETATUBHO 3apsikKe-
HOTO KapOOHUIBHOTO aTomMa okcureny. I[Ipu npbomy atom kapOOHY OTpu-
My€ MOBHUI MO3UTUBHUM 3apsij 1 HykiIeopunbHuil peareHT (H,0) nerko
aTaKye Moro 3 yTBOPEHHSIM OHIEBOTO KaTIOHA.

["anoreHoaHriApuan KUCIOT B3aEMO/IIIOTH 3 JIyTaMH, aMiaKOM 1 CO-
JISIMHM KUCJIOT 3 YTBOPEHHSAM BUXIJTHUX KHCIIOT, 1X aMiJIiB Ta aHT1IPHU/IIB:

0 0

cHy;—cZ +NaoH — cH;—cZ  + NaCl
cl OH (13.7)

20 20

cH;—cZ  + 2NH, —— CHg—CZ  + NH,CI

Cl aoaoai % M2 (13.8)
0

0 [ A 05
cH;—cZ  + Ag—0—C—CH; Tagel CHs—C C—CHs

Cl \O/
apre’TyM aleTaT OLTOBHI aHTi P (139)
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3. YTBOpeHHs1 aHTiAPpUAiB. AHTIIPUIA KUCJIOT YTBOPIOKOTHCS i
4yac BIJIICIUICHHS MOJIEKYJM BOJU BiJI JBOX MOJIEKYJ OJHOOCHOBHHX
KHUCJIOT:

O
R —C{ /O
OH H,S0, (komIL.) R=C
+ 2= -4 EASS 9]
A H0 R—c{
R—c{ SNo
OH ai #4084 (13.10)

Y NOpoMHCIOBOCTI OLUTOBUN aHTIPUJI OTPUMYIOTh TaKOX 4epe3
keTeH (po3aun 12):

S+,4 8- 5= o+ /O
CH,=C=0 + HO—H — CH3—C\

~— 7 OH (1311

AHTIpUIH, SK 1 XJOPAHTIAPUAM, € aIlUIIOIOYMMM areHTamMu i
pearytoTh 3 pe4OBUHAMU HYKJICO(PIIbHOI PUPOIU:

0
Y 4
R—C 0 0
AN
O + 2NH; —>= CHy—c? + CH—c?
L NH ONH,
R—c{, 2
adacai ai 713 abaoao (1312)

4. YrBopenns amigiB (R-CONH,). [lis ramoreHanrimpuay Ha
aMlak HaBejieHa paHilie. AMOHIWHY CUIb B YMOBax CyXOl NEpEroHKH
(HarpiBaHHs 6€3 BOJIM) IEPETBOPIOIOTH B aMi/I;

0 0 0 0
Vi 7 t 4
CH;—C + NHy —> CH3—C — s CH;—C
° NoH > TNoNH, HO T TNNH,
(13.13)

Kpim Toro, mig 4yac npormyckaHHs MapiB KUCIOTH I aMOHIaKy Haj
JET1paTyOurM KaTalli3aTOPOM YTBOPIOETHCS aMij:

@) 0 O
CH3—C< + NH, t", karai., CaO: CH3—C< + H,0

OH NH, (13.14)
5. YTBopeHHs ecTepiB (peakuia ectepudikamii). Peakiiro ecre-
pu(ikailii kKapOOHOBUX KHUCJIOT 31 COUPTaMHU OYJIO PO3IJISTHYTO paHiIIe
(po3xin 9). Karanizaropamu miei peakuii € kucaoru (H'):
O + O
r—cZ _ + HOR —H» Rr—c7 + Hy0
OH O—R (13.15)

ectep
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13.1.5 Okpemi npeacTaBHUKH
Mypawurny Kuciomy OIEpPKYIOTh Yy IPOMHMCIOBOCTI 3a TaKOH
CXEMOIO:

o) o)
NaOH + co 160%p, 7 S0 7
N ONa  -Na;SO, N OH
i 308% 0181 %0 (13.16)

MypaiHa KdACIIOTa MICTUTh ajbJEriAHy TIpymy ¥ ToMy €
CUJILHUM BiJHOBHHMKOM (p€axiiisi CpiOHOT0 J3epKajia), MepeTBOPIOIYUCH
y C02 1 HQOZ

/O
H—C + AgbO —— 2Ag + CO, + H,O
OH (13.17)
VY npucyTHOCTI CyJib()aTHOI KUCITIOTH BOHA PO3NAJAETHCS:
O
H—cZ SOk, 0o, 4 HO
OH (13.18)

Oymosy Kuciomy OTPUMYIOTh: 1) OKHCHEHHSIM alleTajabJeriay,
oTpuMaHOro 3a peakuiero KydepoBa 3 aneTuieHy; 2) KaTaJliTUYHUM
OKHCHEHHSAM €TUJIOBOTO CHUPTY; 3) piAKO(pa3HUM OKHUCHEHHSIM OyTaHy;
4) OKCOCHUHTE30M 13 METHJIOBOTO CIUPTY (KapOOHITYBaHHSAM ):

O
OH (13.19)

CH30H + CO Ni(CO),, 2003.TM.:

V4
cH;—cZ

13.1.6 CnocoOu onep:kaHHS, BJACTUBOCTI TA BUKOPUCTAHHS
MOHOXJIOPOITOBOI KMCJI0TH (XJopeTaHoBa kucjorta) (C,H;ClO,)

z
—C
CICH;—C( OH

Di3uYHI BJIACTHUBOCTI MOHOXJIOPOUTOBOI KHCJIOTH

MoOHOXJIOpOIITOBAa KUCIIOTA MA€ BUTJISL TOJIKOMOAIOHUX KPUCTANIB
OL10r0 KOJIbOpY 3 PI3KMM 3alaxoM; ICHye€ B TpPhOX MoJu]iKaIisix:
o (ctabinpHa), B 1 y; T. kumn. 189,35°C, t.Tomi. a-moaudikarii 63°C, B —
56°C, y — 50°C. Monekynspra maca 94,50. ['yctuHa TBEp0i pEHOBUHU
3a 20°C p=1580 kr/m°. TokcuuHa.

Cnoco0u ogep;kaHHSI MOHOXJIOPOUTOBOI KMCJIOTH
1. XnopyBaHHSI JTbOASHOI OLITOBOI KUCJIOTH B MPUCYTHOCTI Karta-
J13aTOPIB:

PCI
CH;COOH + Cl, ——> CICH,COOH + HCI (13.20)
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2. CynbaTHa rigpaTallisi TpPUXJIOPETUIICHY:

CHCI=CCl, + 2H,0 ~22%%» CICH,COOH + 2HCI (13.21)

3. OKMCHEHHS MOHOXJIOpalleTaldbJerily ado €THICHXJIOPTIIPUHY,
HaMpUKIaI;

2CH,CICHO + O, —> 2CICH,COOCH (13.22)

XiMiyHI BJJACTHBOCTI MOHOXJIOPOUTOBOI KHCJIOTH

1. I'anozenygannsa. XiopyBaHHs B IPUCYTHOCTI KaTajli3aTOPIB M1
yac HarpiBanHsa moHaa 100°C npuBoaUTh A0 YTBOPEHHS JU- 1
TPUXJIOPOIITOBOI KUCIIOT (TJIIKOJIEBY):

PCI
CICH,CHO + Cl, —> CI,CH,COOH + HClI (13.23)
PCl,
CI,CH,COOH + Cl, —> CI,CH,COOH + HClI (13.24)

3 xyopugamMu W okcuxjopuaamu docdopy, cynbhypy ¥ iHIIHUX
€JIEMEHTIB YTBOPIOE MOHOXJIOPALETHIIXJIOPU, HATPUKIIA:

CICH,COOH + SOCI, —> CICH,COCI + HCI + SO,  (13.25)

2. T'ioponiz. Ilin yac KU’ STIHHS 3 BOJOI0 a00 BOAHUMHU PO3YH-
HaMH JIYTiB JIETKO OOMIHIOE XJIOp Ha OKCUTPYITY, YTBOPIOIOUHU T1IPOKCi-
OIITOBY KHCJIOTY:

CI-CH,COOH + 2NaOH —> HO-CH,COONa + NaCl + H,0 (13.26)

3. Ecmepughikayia. Ilpu Kum’sTiHHA 31 CHHUPTAaMHU  YTBOPIOE
€CTepH; MIBUIKICTh ecTepudikallii 3pocTa€ B MPUCYTHOCTI KUCIOTHHUX

KaTaiai3aTopiB, HAPUKIIA] CIpYAHOT KUCIOTH:
H,SO
CI-CH,COOH + ROH —*—*> CI-CH,COOR + H,0 (13.27)
4. Aminysanns. 11ig yac KU’ ATIHHS 3 HAJJIMIIKOM aMmiaKy yTBO-
pIOE€ aMOHIMHY CUTb aMiHOOLTOBOI KUCIOTH (TIIUHY ):

CI-CH,COOH + 3NH; —> H;N-CH,COONH, + NH,CI (13.28)

5. Himpysanna. nipu HarpiBaHHs 3 BOAHUMHU PO3UYMHAMHU HITPUTY
HaTpil0 0oOMiHIOE xjop Ha NO,-rpymny, YTBOPIOIOYHM HECTIHKY HITpO-
OILITOBY KHCJIOTY, III0 PO3LICIUIIOETHCS B X0/l PeakKiiii 1O HITpOMETaHy i
KapOOH JIIOKCHUTY:

CI-CH,COOH + NaNO, —> O,N-CH,COONa + NaCl
O;N-CH,COONa —> CH3;NO, + CO, (13.29)

6. Konoencauyia. Y IIy)XHOMY CEpeIOBHIN KOHICHCYETHCS 3 Oa-
raTbMa PEYOBHHAMH, T1APOKCHIIbHA TPYyIa SKUX Y IbOMY CEpPEIOBHIII

| 235



Anigpamuuni cnonyxu ma ix noxiowi

3matHa yTtBoproBaTu O-Na-rpyny, Hanpukiana, 3 (enonatamu Na
YTBOPIOE COJI1 PEHOKCIONTOBOI KUCTIOTH:

QONa + CICH,COONa —» OCH,COONa + NaCl
f a06%4a el
6417650 1 205% oaienstoorai ceereioe  (13.30)

/. Heumpanizayin. 3 okcugamMu a00 TIAPOKCHUIAAMHU METaJiB
YTBOPIOE COJIi; OUIBIIICTh COJIEH BOJOPO3UYMHHI KPUCTAII4HI PEUOBHUHH,
110 HE MAIOTh XapaKTePHOT TOUYKHU TOTUICHHS:

Cl-CH,COOH + NaOH — CI-CH,COONa+H,0  (13.31)

3acTocyBaHHSI MOHOXJIOPOIITOBOI KMCJIOTH

MoHoxopolToBa KHCIOTa Ta il HATpleBa CUIb € BHXIJIHOKO
CHPOBHHOIO IS BUPOOHMIITA KapOOKCHMETUIILIECIION03M, T'epOiluIiB
rpymu (EHOKCHOITOBUX KHUCIOT (2,4-muximop-, 2,4,5-Tpuxiop-, 2-Mme-
TUI-4-XT0p(HEHOKCHUOIITOBUX KHUCIIOT, iXHIX COJIEM Ta €CTepiB) 1 KOMII-
JIEKCOHIB, HaIpuKiIag TpWioHy b. YV MeHImmMX KIJIbKOCTSAX iX 3acTo-
COBYIOTh B aHIIIHOOApBHUKOBIH, (hapMalleBTUUHINA MPOMHUCIOBOCTIX U
THIIMX Tady3sX HApOJHOTO rOCIOAapCTBa.

13.2 MoHOKapOOHOBI HEHACUYEHI KHCJIOTH

3aranbHa (opMyJsia HEHACUYEHUX KHUCIOT JJI €TUIICHOBOTO PSIY
— CpH2n1COOH # anerunenosoro psagy — C,H,,3COOH. Jlo Hux 3acto-
coBytoTh BijioMi mpaBuiia HomeHkiarypu [UPAC. Illupoko Bukopuc-
TOBYIOTh TpUBIaJIbHI Ha3BU (Tabs. 13.2). [30Mepist HEHACUUEHUX KUCTOT
BU3HAYAEThCA OYIOBOKO BYTJIELEBOTO CKEJETa M MOJIOKEHHSAM IOJBI-

HOTO 3B’513Ky. ICHYIOTB yuc- 1 mpanc-130MepH.
Tabnuys 13.2

Ha3Bu MOHOK&pﬁOHOBI/IX HCHACHYCHHUX KHUCJIOT

DonMYIa Homenkiaarypa
pMy IUPAC TpusBianbHa
CH,=CH-COOH [IponenoBa kucnora AKpuioBa KUCIOTa
CH,=C—COOH 2-MeTumponeHoBa Merakpuiosa
éH 3 KHCJIOTa KHCJIOTa
CH,=CH—-CH,—COOH 3-byrenoBa kucnora Bininonrosa
KUCIIOTa
H3C c=c’ H mpanc-2-byTeHosa [30KpOTOHOBA
H” NCOOH KHCJIOTa KHCJIOTa
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IIpooosorc. maon. 13.2

H3C \ c=c”’ COOH yuc-2-Byrenosa

q Kporonosa kucnora
H” H KHCIIOTa

CH,(CH CH,);-COOH -9-
a( 2)7\(;:(:/ (CHa)7 yuc-9-OxTaenenosa OneiHoBa KUCIOTA

H” “H KHUCJIOTa
CH=C—-COOH [IpomiHOBa KHCIOTA [IpomionoBa kucmoTa
CH3;—C=C—COOH 2-bytunoBa kucnora | TerposoBa kucioTa
CH3(CH,);—C=C—(CH,);—COOH| 9-
3(CH2)7 (CHa)y 9-OxTazienunosa CreaponoBa KuCI0Ta
KHUCJI0Ta

13.2.1 MeToau oagepxxaHHs

Jlst noOyBaHHSI HEHACUYEHUX KHUCJIOT BUKOPUCTOBYIOTh Mailke BCl
METOAM, 10 ¥ NI KapOOHOBUX HACHYEHUX KucjaoT. HallOinpie mpak-
TUYHE 3aCTOCYBaHHS MAIOTh aKpHJIOBA Ta METAKPUIIOBA KUCJIOTH.

1. AkpusoBa kucJiorTa. [i 01epKyrOTh TAKUMHA METOIAMMU:
OKuUCHeHHAM aKpOaeiHy KUCHeM NoGImpsi:

O o O
CHy=CH—cZ 2 CH,=CH—CcZ
H OH (13.32)
3 ayemuneny wiasixom 2iOponizy aKpuioHImpuLy:
HC=CH + HCN —> CH,=CH—C=N =2 CH,=CH—COOH
- 3

80867 1 %0088 (13.33)
Jlogarouu cupT 10 aKpWIOHITPUITY, OTPUMYIOTh €cTep (aJIKOTOJI13
AKPUWJIOHITPUITY ):
O

CHy=CH—C=N + H,0 + CHyOH CHy=CH—cZ

“NH; O—CH,
(13.34)

3 oxcuody emuneny:
CH,—CH, + HCN — HO—CH,—CH,—CN -H';é%g CH,=CH—COOH
he B00 641 6%f a%de (13.35)
3 ayemuneny peaxyieto oxcocunmesy (Penne, 1944 p.):
HC=CH + CO + H,0 N9, cy,—cH—CcOOH (13.36)
k1110 3aMiCTh BOJIU B3SITH CIIUPT (METAHO), TO, BIAMIOBIIHO, YTBO-

PIOETHCA METWIOBUM ecTep. Ller MeToa MUPOKO BUKOPUCTOBYIOTH IS
BUPOOHUIITBA METWJIAKPUJIATIB Ta MOJIIMEPIB Ha iX OCHOBI:
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: O
. V%
HC=CH + CO + CHs0i —NUCQsy CH2=CH—C<O o

—ChH3

| 4086a80REA0 (13.37)
2. MetakpwioBa KucjI0Ta. MeTonu CUHTE3y MNOAIOHI AK 1 JJis

AKPUJIOBOI KUCJIOTH.
OKucHenHs i300ymuneny.

0 @) 0 O
CHy=C—CHy ~2%0% cH,=c—c? 2% cH,=c—c?
CHs CHg CHs
367 4600 84 i 403657 84y | aoacaeeiaaceneioa (13.38)
Cunmes 3 ayemoHny.
T
0 H,0, H,S0,, 100°
CHg—ﬁ—CHg +HCON 2> CHs— C—OH 2 e
- 3
CN
aIleTOHIIAHT1IPUH
CHs
| H,SO,
—> CH;— C—OH —%> CH;=C—COOCH
| -H,0 |
COOH CH3 (13.39)

2-T1IPOKCU-2-METHIIIIPONIaHOBA KUCIIOTA
3a JOMOMOTrOK peakilii ajakorodizy 3 aleTOHIIaHTIIPUHY OTpH-
MYIOTh €CTEPU METAKPHUIIOBOI KUCIIOTH:

| 0 o)
CHy— C—CN + CHgOH %» cH,=c—cZ
| “NH; | O— CHs
CHs CHs (13.40)
MeTI/IJIaKpI/IJIaT

3. KporoHoBa kmcjoTa — yuc-130Mep, MEHII CTIMKUM, MiJ JI1€10
raJIoreHiB  (POTOOMPOMIHEHHS JIETKO TMEPEeXOAUTh Yy 130KPOTOHOBY
(mpanc-izomep), O1IbII CTAOLTBHY OpMY.

KpoTOHOBY KHCIOTY OJIEpKYIOTh NMPU OKHUCHEHHI KPOTOHOBOIO
anpaeriay (posaia 12):

O

H (13.41)
4. OJseiHoBa KHCJI0TAa BXOIUTH A0 CKIAAY POCIWHHUX OJIUB Yy

BUTJISAZII €CTepiB Tuilepony. Hampukian, oimuMBKOBa OJisl MICTUTH J0

85 % tpuoneary riinepoiy. ONeiHOBY KUCIOTY OTPUMYIOTh T1JPOJIi30M

0
cHy—CH=cH—cZ 19 cH;—cH=cH—c?
H
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pociuHHMX ofiii. OneiHoBa Kuciora — yuc-izomep. Ii mpanc-izomep Ha-
3UBAETHCS €1aIIUHOBOIO KUCIIOTOXO.

PocnuHH1 0m1i, sSIKi MICTSITh TJILEPUAM HEHACUUYECHUX KHUCIOT 3
JIBOMAa M OUIbIIE MOABIMHUMU 3B’ SI3KaMM, Ha3UBAIOTHCS BUCHUXAIOYHNMU.
BoHn mig 9ac OKHMCHEHHS IIOTJIMHAIOTh KHCEHb, YTBOPIOIOUH TiIpO-
MEPOKCHU/IU, 1, TAKUM YUHOM, TTOJIMEPHU3YIOTHCS 3a TIOABIMHUMH 3B’ sI3Ka-
MH, YTBOPIOIOYH IOJIMEPHY IUTIBKY. Jl0 TakMX OJIUB HaJleKaTh: TYHTY-
TOBa, JUISTHAa, MaKOBa, TOPIX0OBa, KOHOIUISHA, pilakoBa. Y CKiaj ix riire-
pumiB BXomaTh: jiHoneBa (yuc-) CHs-(CH,),-CH=CH-CH,-CH=CH-
(CH,);-COOH  (9,12-okrtamienoBa); minoinenoBa (yuc-) CHs-CH,-
CH=CH-CH,-CH=CH-CH,-CH=CH-(CH,);-COOH  (9,12,15-0okTaze-

KaHTPUEHOBA) Ta 1HIII HEHACHYEHI KAPOOHOBI KUCIIOTH.

13.2.2 XimiyHi BJaacTuBOCTI
3a kapOOKCHIIBHOIO TPYIIOI0 KapOOHOBI KUCJIOTH YTBOPIOKOTH COJI,
AHTIAPUINA, TAJOTCHAHTIAPUIN, aMIid, €CTEpH Ta iH., a 3a IOJBIMHUMHU
3B’sI3KaMU BCTYMAIOTh y PEaKIlii MpueIHaAHHS, OKUCHEHHS, TIOJIIMEpHU3allii.
1. Peakuii moJsimepu3anii. Ectepu axkpuiioBoi 1 MeTaKpUIIOBOi
KUCJIOT (aKpujaTh ¥ METaKpWIaTH) JIETKO IMOJIMEpPU3YIOThCS 3a paau-
KQJIbHUM MEXaHI13MOM 3 YTBOPEHHSM MOJIIMEPIB-TI0JIIaKpUIIATIB:

CI:H3 CI:H3
NCH,=C ROOR M. fcH,—C )
| /O I
c?Z COOCHj,
1 80eei 800 O —CHs 163 40061 40a8BREA0
aéoeéao (3%464 neeT) (13.42)

2. Tigporenizamiss kupiB. EcTepu riineposny 3 HEHaCUYEHUMU
KUCIoTaMu (TIIIEPUIN) TIAPYIOTHCS B MPUCYTHOCTI JpiOHOMOAPIO-
HEHOTO Hikeo. Tak, 13 pOCIMHHUX OJii (PIAKUX MNPOAYKTIB) OTPH-
MYIOTh MapTrapyuH — TBEPAUNA POCITUHHUN KUD:

I I
CHZ— O—C_C17H33 CHZ— O—C_C17H35
| N |
CH—O—CO—CyHyy BHINLIN,  cH—0—Cco—Cy/Hg
| |

CH,— O—(I%—C17H33 CH,— O—C—Cy7H35
| o (13.43)
TPUOJIEAT TITILEPOITY TpUCTEApAT MIILEpPOILy

3. [IpueaHaHHsl riAporeHrajgoreHiaiB NpoTikae BCymneped MpaBu-
1y MapkoBHIKOBa:
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OH
3 -3 - ¥\ 7
CH+2=/C\‘H—C=08+ HiBf — |cH,ZcH=cC —
| | | NOH
OH Br

0
—  Br—CH,—CH,—C7

xes xax asman ny OH
B-a811 76177 1144 8efél oa (13.44)
13.3 /Iluxkap0oHOBi HACHYEH] | HEHACUYEHI KUCJIOTH
HukapO6oHOBi, 400 ABOXOCHOBHI, KUCJIOTH MICTATh Y MOJIEKYJII JBI

KapOOKCHIIbHI TpynH. [X HOMEHKJIaTypa aHaJoTidHa JO0 MOHOKapOOHO-
BHX KHUCJIOT (Tabmn. 13.3.).

Tabnuys 13.3
Ha3Bu 1uKkap00HOBHUX KHCJIOT

dDopmy.ia Homenkiaarypa
IUPAC TpuBiajibHa
HOOC-COOH ETtanmioBa kuciota [IlaBneBa kucaoTa
HOOC-CH,-COOH [IpomannioBa kucnora | ManoHoBa KuCIOTa

HOOC-CH,-CH,-COOH byranmioBa kucnora | BypmTuHoBa Kuciorta

HOOC-(CH,);-COOH [TenTamioBa kuciaora | [myrapoBa kuciora

HOOC-(CH,),-COOH I'ekcanmioBa kuciora | AJQUIIIHOBA KUCJIOTA

HOOC-(CH,)s-COOH I'entanmioBa kucinora | [liMmenmHoBa KUCIOTa

HOOC-(CH,)s-COOH OxranpioBa kucinora | KopkoBa kuciora

HOOC COOH - ;
\C=C 4 yuc-byreniosa MaieTHOBa KUCJIOTA

H” “H KHUCJIOTA
H COOH ) .
HOOC : C=C < H ZP}: Ca HHOchyTeHmOBa dymapoBa KHCIOTa

HOOC-C=C-COOH : AneTuneHmkapOooHOBa
bytunaiosa xucnora
KHCJIOTa

13.3.1 MeToamn onep:kaHHS
Metoau noOyBaHHS TUKApOOHOBUX KHCJIOT aHAJOTI4HI J0 OJep-
’KaHHS HACUYCHHUX 1 HEHACUYEHUX MOHOKapOOHOBUX KHCIIOT.

1. OKHCHEHHS AJIKEHIB, apeHiB, IJIIKOJIel Ta ajabaeriaiB:
[O]
HO—CH,—CH,— OH ———=> HOOC —COOH
2 2 -H,0 (13.45)

n1aBJI€Ba KHCJIOTa
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2. I'inpoJii3z nuHiTpUIIiB:
H,C=CH, + Cl, —> CI—CH,—CH,—Cl —3KCN-

—> NC —CH,—CH,—CN 54> HOOC —CH, —CH, —COOH
I[I/IMeTI/IHeHI[I/IHiTpI/IH (13.46)

3. JderizpaTanisi rigpoOKCUKUCIOT:

0
HOOC—CH—CH—COOH -22¢L.  HOOC —CH=CH —COOH
Lol o

'QH__H‘ 0061 adi aa éenét oa
Va6 & 6efel oa (13.47)
4. Peakuist JAeriIporajoreHyBaHHS raJloreHnoXiTHux
AMKAPOOHOBUX KHUCJIOT:
HOOC — CH — CH— COOH KOI:'BCr““PT~= HOOC — CH= CH — COOH
R )
(Br H) : dymaposa kuciora
OpomOyTaH/110Ba KUCIIOTA (13 48)
5. OkMCHEeHHS aJIKeHiB, APOMATHYHHUX BYIJICBOIHIB:
@) @)
30,, . X Y
CH3—CH=CH—CH; — 370>  >C—CH=CH—C{
2 HO OH
P I
4,50,, \V,O C
+4,502 V205, [\o + 2CO, + 2H,0
/
C
N
aal cal i a63; 1486 ai 324884 (13.49)

13.3.2 ®i3uyHi i XiMIYHi BJaCTUBOCTI JTUKAPOOHOBUX KUCJIOT

JInkapOOHOBI KUCJIOTH — KPUCTAJIIYHI PEYOBUHH, PO3UYUHHI Y BOJII.
Hwxuil npencTaBHUKY TUKapOOHOBUX KHUCIOT OUIbII CHIIbHI, HIXK MOHO-
KapOoHOBUX. Lle MOSCHIOETbCS B3a€EMHHMM BIUIMBOM KapOOKCHIIBHUX
IPYIl OJTHA HA OJIHY, 10 MOJIETIIY€E AUCOIIAIIIIO:

Ox /O Ox /O Ox /O
>c—c{ == c-c{ _ = >c-c7 _
HO OH H HO O H O O
MOHOaH10H (1-ma crasis) nuaHioH (2-ra crafis)

[lepmia cramisi gucormiaiiii MpoOTIKAE 3 OUIBIIOI MIBUIAKICTIO, HIK
pyra, 0COOIMBO IS IIABJICBOI 1 MaJOHOBOI KUCIOT. OTXe, HaOUIBII
CUJILHOIO KHCJIOTOIO € 1aBjieBa. KHCIOTHICTh TIIyTapoBOi ¥ aIMMIHOBOI
KHUCJIOT TIPAKTUIHO HE BIIPI3HAETHCS BiJ KUCIOTHOCTI OLITOBOI KMCIIOTH,
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10 TIOSICHIOETHCS 3MEHIICHHSM B3a€EMHOTO 1HIYKIIIHHOTO BILIUBY Kap-
OOKCUJIBHUX TPYIl OJHA HA OJHY.

JnkapOOHOBI KMCJIOTH 3/1aTHI YTBOPIOBATHU MOBHI M HEMOBHI COJIi
(HeHTpasbHI 1 KUCH1), €CTEPH, aMiJIi, TaJOTeHAHTIApUAN Toilo. Pazom 3
TUM, HasiBHICTh 1BoX COOH-rpyn Hajae iM 1 Me€BHI OCOOJIMUBOCTI.

1. JdexapOoKkcHIIOBAHHS WIABJIEBOI i MaJOHOBOI KHUCJIOT. Ilifn
4yac HarpiBaHHs BKa3aHUX KUCIOT 1 iX 3aMINIEHUX MOXITHUX JI0 TEMIIepa-
typu 140-190°C npoxoauts nexapOoxcumroBanus (Bigmemienus CO,)
3 YTBOPEHHSM BIAMOBITHUX MOHOKaPOOHOBUX KHUCJIOT:

0
0
HOOC —COOH > H— c{ + CO,
maBjJ€Ba KUCJIO0Ta OH
0 29
HOOC —CH, —COOH —— CH;—C{ + CO,
MaJIOHOBaA KHCJIOTa OH (1350)

2. YTBOpeHHsI UMKJIIYHUX aHTiapuaiB. bypimtuHoBa 1 riyTapoBa
KHUCJIOTH MiJ] 4Yac HAarpiBaHHs 37aTHI YTBOPIOBATH LIUKIIIYH] aHT1PUIN:

@) I
7 4
CH —C 0 H,c—C ik A rmAx A A XA
OH 300 2 Y 400g 081 T4aeé af a%adea
oh —C/O -H,0 HZC\C; (fdoei ai 8%40e4)
2 “N0oH M (13.51)

3. ipoui3 kajabuieBUX a00 6apieBUX coJieill KUCIIOT, K1 MICTSTh
5 uyu Ounblie aToMiB KapOOHY, MPUBOJIUTH O YTBOPEHHSA LMKITYHUX
KETOHIB:

0 H,
O~ 300° AN
>Ca — » l C=0
O -CaCO, H,C— /
7 2L~
CH; — CH,— C C
o) Hy (13.52)
Kbl aIumiHaT IUKJIONIEHTAaHOH

4. CUHTe3d HA OCHOBi ecTepiB MAJOHOBOI KHUCJOTH. ATOMH
riApOreHy METHUJICHOBOI I'PyIU MaJIOHOBOI KUCJIOTH BOJIOJ1IOTH BUCOKOIO
KHUCJIOTHICTIO (AKTHBHICTIO) 3aBJISKM 3HAYHIN noJisipu3aiiii 38’ 513Ky C-H:

HO*

R v Co
Sc=—c—c?
HO A OH

HO*
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Y cuHTe3axX BHUKOPUCTOBYIOTh MJIETUJIOBHI €CTEp MaJOHOBOI
KHUCJIOTH — TaK 3BaHUN MaJIOHOBUU €CTEp, Y SIKOr0 KapOOKCUIIbHI TPYIH
3aXHIIEeHI €CTEPHUMU:

HsC,0 —C— CHy—C— OCH; <X HoC,0 — cZEHY C—OC,H;
P $ b
MaJIOHOBUH ecTep ( 13_53)

ManonoBuil ecrtep 37aTHUM yTBOPIOBATU CHPSIKEHUN KapOaHiOH,
SKUM € CTIMKMM 3aBISKU JeJoKaii3allli HeraTUBHOIro 3apsay (-) aroma
kapOony Ha 1’ atu atromax (Tpu C 1 aBa O). Y npUCYTHOCTI aJIKOTOJIATIB
JY>)KHUX METajiB (€TWIAT HATPiK0) MAJOHOBUM €CTep YTBOPIOE HATPiil-
MaJIOHOBHI ecTep, abo AieTUIMaJIOHOAT HaTpito. HarpiiimanoHnoBuii
€CTep MOPIBHAHO JIETKO AJIKITYETHCS, AlIIIIOETHCS, HA YOMY 0a3yeThCs
HOro MmupoKe 3aCTOCYBaHHSI B OPTaHIYHOMY CHHTE31 JIJIi CUHTE3y Kap-
OOHOBHUX KHCJIOT.

Cunme3su 0OHOOCHOBHUX KUCTIOM.:

O O
C,Hs0 — C{ rona | €250 — C< +
CH, +TOH""> CH Na a6o [(C2H50CO),CH]Na
C,Hs0—C ) C,Hs50 —C7,
25 \O 2415 \O
JieTUIIMAJIoaT HATPiko (1354)
0]
CHs0—cZ
[(C;HsOCO),CHINa ~ + R—Br —qg ,CH—R %
~ells
4071 aga%% C2Hs0 C%O
O
HO— C( £ »°
CH—R —g>~ R—CH,—cZ
—c/ 2 OH
HO —C \
0 (13.55)
AJKIJTMAJIOHOBA KUCJIOTA MOHOKapOOHOBA KHCJIOTA

Ao 3aMiHUTH B MajJOHOBOMY €CTepi IMOCIIIOBHO JBa aTOMU
TIPOTeHy Ha HATPiil, TO OTPUMAEMO A1aTKIIIMAJIOHOBY KUCIOTY, a MICIIs
NeKapOOKCUITIOBAHHS — PO3TATYKEeH1 KapOOHOB1 KUCJIOTH:
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o) 0 0
P 7 7
CoHs0 —CZ wrona C2HsO—CL _ ,  CoH0—CT TRONa
CoHs0—C{ C,Hs0 — C/\o C,Hs0 — C/\O
0 0 0
7 7 7
CSocHs CSoc,Hs - CSoH C{(C))H
- R—CNat RB, R—C—R _2HO ,_ p_c_Rr L» |
| -NaBr | -2C,Hs0H | CO; R—c—R
C¢O C%O C/O |
N OC,Hs N OC,Hs N OH H
(13.56)
CMHI’I’Z&? ()GOXOCHOGHLLX Kuciaiom.
[ OC2Hs 40 [ S0CHs o +3H,0
CANd + Br—CH,CZ ——»> CH—CH,—c? —erle
| 2¥N OC.H. -NaBr | 2 N OCH -3C,HsOH
OC2H5 OCZHS
2
| ~0OH /O 0 O\ Yy @)
CH—CH,—CZ <o~ ., C—CH,—CH;—CZ
(|: _0 OH * HO OH
N OH OypILUITHHOBA KHCIIOTA (]_3_ 57)

TPUOCHOBHA KHUCJIOTA

13.3.3 ®izuyHi TA XiMiYHI BJACTHBOCTI HCHACHYCHUX KHCJIOT

HenacuueHi qukapOOHOBI KUCJIOTH € OLIbII CUJIBHUMHU KUCIOTaMH
B MOPIBHAHHI 3 HACHYEHUMH, TOMY IO B3aEMHUM BIUIUB JBOX Kap-
OOKCUJIBHUX TPYII 32 CUCTEMOIO TT-3B’SI3KIB TIEPEJA€THCS CUIIBHIIIIE.

ManeiHoBa KUCI0Ta CIIYKUTh JKEPEIOM OTPUMaHHS MaJjleTHOBOTO
aHTIAPUAY — MPOMHUCIOBOTO MOHOMEpa y BHUPOOHHUIITBI CHHTETUYHUX
CMOJI 1 OJIMEPIB:

29 7
cH—cZ . &
OH t | \O
| o O /
_ A C
OH 0 (13.58)

MaJeTHOBHIA aHT1APU
[IpoMHCIIOBUM METOJOM CHHTE3y MajieiHOBOTO aHTIAPHUAY € KaTa-
JITUYHE OKUCHEHHSI O€H3MHY 200 OYTEHIB KUCHEM TMOBITPSI:
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@)
2C0,, 2H,0 C//
2o +0,, 1, V,05 [ \

CH3— CH =CH —CHj

S0 O  (13.59)

MareinoBa KHMCJIOTa MEHII CTiMiKa ¥ mij yac HarpiBaHHsS abo (oTto
OTNIPOMIHEHHS 130MEPU3YETHCS Y HYyMapOBY KUCIIOTY:
O O

cH—cZ : Sc—cH
H OH t HO H
') O
cH—cZ cH—cl
\ ™ OH
OH (13.60)
MaJieTHOBa KHCJIOTa (byMapOBa KHUCJI0Ta

VYka3aHi KUCJIOTH NMPUETHYIOTH TiApOreH, TaJloreHu, BOAY, T1Ipo-
TCHTAJIOTCHIN 3a TOJBIHHUM 3B’SI3KOM, a 32 PaXyHOK KapOOKCHIBHUX
TPyl yTBOPIOIOTH COJIi, CKJIAJIHI €CTEPH, aMiIH TOIIO.
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PO31JI 14. HITPOI'EHOBMICHI CITIOJIYKHA

Jlo HITPOTEHOBMICHUX CHOJYK HajeXaTh CHOJIYKH, SIKI MICTAThH Y
cBoeMy cknani C-N 3B’430K. [X HOAINAIOTH Ha:

Hitpocnonyku R-NO,

Hitpo3ocnonyku R-N=0

I'iapokcunaMinu R-NH-OH

AMIHHN R-NH,
['apa3unu R-NH-NH,
A3zocrnionyku R-N=N-R’

Haii01np11e npakTuuHe 3HaY€HHSI MalOTh HITPOCIIOJIYKH ¥ aMiHHU.

14.1 Hitpocnoayku

Himpocnonyku — oXiJiHI ByTJIEBOJHIB, Y IKUX OJIUH a00 JEKIJIbKa
aTOMIB TiJiporeHy 3amiiieHi Ha HiTporpyny — NO,. 3araigsna popmyna
HacuueHux Hitpocnonyk CpHon+1NO,. 3anexHo Bim atroma kapOoHy, 3
SKUM 3B’si3aHa HITPOrpyna, pO3pI3HAIOTh NEepEUHHI, 6MOPUHHI U mpe-
MUHHI HITPOCTIOTYKHU:

R R\
R— CH,— NO, CH —NO, R—C—NO,
R” R/

3a npasunamu HoMmeHKiatypu [IUPAC ix chopmyloTh 3a Ha3BOIO
alkaHy 3 JAojaBaHHsAM mpedikca Himpo-. L{udporo BkazyrTh MHOJIO-
EHHA HIiTporpynu. HyMepaliiro mo4nHaOTh 3 TOro KIHLS JIAHLIOTa, 110
aKoro Onmxue po3ramoBaHa NO,-rpyna (ta6n. 14.1.1).

3a aHaNori€l0 3 1HMMUMU (QYHKIIOHATbHUMHU MOXIAHUMHU aJIKaHIB
130Mepis HITPOCHOJYK 3aJ€KUTh BiJ] MOJIOKEHHS HITPOTPYIU B JIAHIIO31
i BiJ OyZ0BU JIaHI[tora aTomiB kapOoHy. HiTpocnosiyku OyBatoTh TaKOX
HACUYCHI I HEHaCUYEHI.

14.1.1 MeToamn onep:;KaHHS
1. HitpyBaHHs ajakaHiB (po3a. 4).

2. HitpyBanns ankinranorenigis (B. Meiiep, 1872 p.):
C2H5Br + AgNOZ —> C2H5NOZ + AgBr (141)

[ToOG1yHUM TPOIYKTOM peakiiii € ankuIHITpUTH C,Hs-O-N=0.
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Tabnuys 14.1
AustipaTHYHI HITPOCTIOJIYKH

dopmyJaa Homenkaarypa IUPAC
CH3-NO, Hitpomeran
CH3-CH»-NO, Hitpoeran
CH;-CH,-CH,-NO, 1-Hitponpomnan
CH3;—CH-CHj;

I\II o, 2-Hitpomnpomnan

CH3-CH,-CH,-CH,-NO, 1-HitpoGyTan
CH3—CH2_CI:H—CH3

2-HitpoOyTan

NO,
CH3—CH-CH,—NO, .
2-MeTtuin-1-HiTponponaH
Hs
s
CH3—CH—-NO, 2-MeTui-2-HiTporponaH
Hs

14.1.2 ®Dizn4HI BJIaCTUBOCTI

Hitpocnonyku aniatudHOro psy — BHCOKOKHUIUISYI, MalOpO3-
YUHHI y BOJI1, CWJIBHOMNOJISIPHI PIIUHU a00 KpUCTaAIUHI pedyoBuHU. [Ipu-
YMHA CUJIBLHOT MOJISIPHOCTI HITPOTPYIIH MOJIATAE B 1i €IEKTPOHHIN OyA0BI.
Hitporpyna MiCTUTh CEMUNOJIAPHUN 3B’SI30K, YTBOPEHHS SIKOTO MO>KHa
300pa3uTH 3a JOMOMOTO0 PEaKIIil OKUCHEHHS HITPOCTIOIYK:

R—N=0 + 0 — R—N+(_9_
O:
HITPO30aJIKaH HITpOAJIKaH
abo
@)
R—NZ e R NG
0 O (14.2)

YHacmiaok crupspkeHHs 47m-eJIeKTPOHHOI CHUCTEMHM B HITPOTpyIll
(NO,) obunBa 3B’s13ku N-O BUPIBHIOIOTHCS i OOMIBA aTOMU OKCHUICHY
CTalOTh PIBHOI[IHHUMU:
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12
TN 1280
N 0-1/2

14.1.3 XimiuHi BJIacTHBOCTI
1. BiaiHOBJIEHHS HITPOCIOJIYK:
R-NO, + 6H — R-NH, + 2H,0 (14.3)
aM1H
2. TayTomMepiss mMepBMHHMX i BTOPUMHHHUX HiTpocmoayk. Hit-
porpyrna mposiBIiss€ CHJIbHI €JIEKTPOHOAKIECNTOPHI BJIACTUBOCTI (-1,
-M-edexTn). ToMmy aToMu TiIpOTE€HY B O-IIOJOKEHHI IO HITPOTPYIH BO-
JOAII0OTh MIJIBUIIEHOK PYXJIMBICTIO 32 PaXxyHOK G,m-cOpsbKeHHs. Taka
PYXJIMBICTh MPOTOHI30BAHUX ATOMIB T1APOTEHY JI03BOJISIE MIEPBUHHUM 1
BTOPMHHUM HITPOCIIOJIYKAaM ICHYBAaTH Yy BHIJISIAI JBOX TAayTOMEPHHUX
dbopm: HiTpopopMH 1 ayu-Ppopmu:

H
o OH ONa
+ NaOH +
R{élN/ <NOH, o cH=N] =2 R_cH=N7
“ HCI N HCI N~
| O O f a05®aa ren O
H ave-f 3001 aeeai A08-1 3057 A8
i 3037 ageai (i 2051 1 1 a2 6efie] 0a) (14.44)
MexaHi3M 1aHO1 peakIii:
O o -~ Co ~ 6
R—CH,—NZ == |R—CH-N? <>R—_CH=N{ | ==
H* »OH
= —_ =
onr  RTCEH=NL(4 (14.5)

AHIOH, III0 YTBOPIOETHCS, CTAOUTIZYETHCS CIIPSKEHHSIM 3 TPYIIOI0
N=0 a60 C=N y rpaHu4yHux CTpyKTypax. ayu-Oopma Mae KUCI1 Blac-
TUBOCTI, aJie HE BOJIOIE €JIEKTPONPOBIIHICTIO. TaKl COTYyKH HA3UBAIOTh
“nceBAOKUCIOTaMU”. Y JIy’KHUX CEPEOBHINAX BOHU YTBOPIOIOTH COMi. Y
KHCIIOMY CEPEIOBUII pIBHOBAra 3CyBa€ThCs BI1BO. TpEeTUHHI HITPOCIIO-
JYKH J10 TayToMepii He3aatHi (Hemae uslhjutay B a-mmomoskenHi 10 NO»).
3. Peaknii 3 HiTpUTHOW KHCJI0TOKW. [lepBUHHI HITpOaIKaHU
YTBOPIOIOTh HITPOJIOBI KHUCJIOTH, Kl YTBOPIOIOTH COJII YEPBOHOTO KO-
JHOPY ¥ 3[1aTHI 10 TayTOMEPIi:

— - _ —C_ +NaOH
R-CH2 N02 + HN02 T20> RCIH N02 -— R (I.I: N02 T20>

N=0 N—OH
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— R—C—NO, i a00%aa el
l i 3057 aeai 141 ¢ 8enst o8
N — ONa (+80a71 ) (14.6)

BTOopuHHI HITPOCHONYKH YTBOPIOIOTH MICEBAOHITPOJIH, 110 HE3/AT-
H1 JIO TAyTOMEPIii, pO3YMHU KX CUHBOTO 200 3€JIE€HOTO KOJIhOPY:

o
R— CIZH— NO, + HNO, H_ZO> R— CII— NO,
R R (14.7)

TpetuHH1 HITPOCHOJYKH 3 HITPUTHOIO KHUCIIOTOIO HE pearyroTh,
TOMY 110 HE MAKOTh PYXJIMBOTO aTOMa IrJIPOTeHY B O-II0JI0KEHHI.

4. Bzaemoaia 3 aabaerizamm ado keronamu. [lig gac B3aemonii
HITPOCIOJYK 3 albJETr1JaMH, YTBOPIOIOTHCS HITPOCTIUPTH:

o CH,OH CH,OH
| 7 | H,C=0
R— (l:— N02 + H—C\ H ——> R—C— N02 —=—= R— C— N02
I I
H H CH,OH
HITPOCTIUPT
(14.8)

CH-OH
o) 2

Vi
CHsNO, + 3H—CL ~ —=  HOCH,— C—NO,
H |
CH,OH (14.9)
2-T1IpOKCUMETUI-2-HITponponanaion-1,3
TpetunH1 HITpOAJIKAHU 3 ANIbJIET1IaMU HE B3a€EMOIIOTb.

5. dis cuapaux kucaor (80-90 % H,SO,). IlepBunHi HiTpoa-
KaHU YTBOPIOIOTH y KHCIOMY CEpPEOBHINI KapOOHOBI KHUCIOTH W

riApoKcuiaMid (IPOMHUCIOBHUI METO OTPUMAHHS T1JIPOKCUIIAMIHY):

+ .0 || + /O
CH3 —CH, —NO, == CH;— C— NH— OH 225 NH,0H + CH3—C<OH
aIeToT1IPOKCaMOBa KHCIIOTa T1ApOKCHIIaMiH (14.10)

Hitpocnosiyk BUKOPUCTOBYIOTH 1Jii BUPOOHMIITBA BHOYXOBHX 1
MHUIOUHUX PEYOBUH, PEAKTUBHUX 1 PAKETHUX MAJIUB, PO3UMHHUKIB.

14.2. AnigaTuyHi aminu

Anighamuunumu aminamuy Ha3UBAIOTHCS TMOXIJIHI AJIKaHIB, Y SIKHX
oauH abo MeKiabKa aTOMIB T1APOTreHy 3amilieHi Ha amiHorpymy -NH,.
AMIHN MOXXHA PO3TJIAIATH K MOXI1JHI aMoHiaky (amiaky) NHjs, y sxomy
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aTOMHU T1JpOTEHY 3aMillleH1 Ha BYTJICBOAHEB] 3JIMIIKHU (JIKUIbHI TPYIIN).
Po3pi3HAIOTh nepsunui, 6mopurHi i mpemurHi aMiHU:

e
NH; CHa-NH; CH3-NH-CH; HyC—N-CH,
aMOHiaK NIEPBUHHUI aMiH BTOPUHHUI aMiH TPETUHHHIA aMiH

3a nomenkiaryporo IUPAC Ha3Bu aMmiHIB YTBOPIOIOTHCS HUISIXOM
nonaBaHHs cydikca -amin 10 Ha3BH pajukany (JUIs CKJIaJHUX ITUKIIY-
HUX CIIOJYK JI0 Ha3BM BUXIJIHOI CIIOJYKH) 13 IIU(DpOIO, sika BKA3y€ MOJIO-
YKEHHSI aMIHOTPYINH y BYTJICBOJAHEBOMY JaHII031 (Tadn. 14.2.1). 3a pa-
I[IOHAJIbHOKO HOMEHKJIATYPOIO 1X PO3IJISIAI0Th SIK MOXIJAHI aMOHiaka.
k1o ankuibHa rpyna npueaHaHa g0 aTOMa HITPOTEHY, i1 MOJIOXKEHHS B
CKJIQJHUX aMiHaX Mo3Ha4arTh yepe3 N (auB. Tadi1.).

Tabnuys 14.2.1
AnipaTuuHi aMiHu

@opmya U PACHOMeHKHaTyp:)lauiOHanLHa
CH3-NH, MeTnamia MeTniamMia
CH3-CH,-NH, Etnnamin Etnnamin
CH;3-CH,-CH»-CH,-NH, Bytunamin Bytunamin
CH3;—CH,—CH—-CH3;
I\II H, byTtunamin-2 emop-byTunamin
CH3-NH-CH; Jlumetniiamin Jlumetniiamin
CH3-NH-CH,-CH,-CHj3 N-MeTunmpornijiaMin MetunnporniiaMin
CH3-CH,-N(CHs), N,N-mumeTunetniamin | JlumerrieTuaaMid

14.2.1 MeToam onep:KaHHS
1. BitHOBJICHHSI HITPOCIOJIYK Yy PUCYTHOCTI KATAJi3aTOPIB:
R-NO, + 3H, —= R-NH, + 2H,0 (14.11)

2. BinHoBJIeHHsI IHIIUX HITpOreHOBMicHMX cmoJyk. Hirporeno-
BMiCHI crioiyku 31 3B’ s13koM C-N (HiTpuin R-C=N, 13oH1Tprin R-N=C,
HiTpocnoyku R-N=0, azocnonyku R-N=N-R’) takox mix uac Bia-
HOBJICHHSI YTBOPIOIOTH aMIHH:

R-C=N + 2H, — R-CH,-NH, (14.12)
NIEPBUHHUIN aMiH
R-N=C + 2H, — R-NH-CH, (14.13)

BTOPUHHMIA aMiH
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3. AJIKUTyBaHHSI AMOHIAKy CIIUPTAMM:

0]
C16H330H + NH3 A|2-33,C;300: C16H33NH;
6A0RET agé fil €30 ‘ (14.14)
4. AIKLUTyBaHHSI aMOHiaKy rajoreHajnkiziamu (A. I'opman, 1849):
o+ o~ . 4 — NH3
CHa I+ NHz —= [CHgNH] I~ <—= CHaNHyHI —grs= CHaNH,
METHJIaMI1H
5t 8- CHa\, | . CHsy NH,
CHgNH, + CHg I —> NH, [ 7<= NH"HI —gg™ CHa-NH-CH:
CHy CH3/ JUMETUIIAMIH
CH3NHCH3 + CHz | — | CHz—NH]|| N N —CHj
/ “INTa CH/
CHJ
TPUMETHIIAMIH (14 16)
(CH3N + CH*1” — [(CH3)JNT'T (14.17)

HouCTU TeTpaMeTHIIaMOHIN

5. Onep:kaHHs 3 aMiJiB KHCJOT (IeperpynyBaHHsA aMidiB 3a
A.T'opmanom, 1881):

@)
R-C( +KOH(KOH+Br), R _ NH, + KBr + CO,

NH, (14.18)
6. q)TaJIiMi}IHI/Iﬁ meton (3. Faﬁpienb, 1887 p.):

+KOH + ARX
O Crgee = (L

dramimizn

(imix ¢ranesoi +H,0, H, {0 /C N\ OH + R—NH
KHCIIOTH) /O 2

C
N0

@)

_Rg>

//\z”\\

O

0 0agaaa eefel oa (14.19)
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14.2.2 ®izu4Hi BJ1aCTUBOCTI

AnKinaMiHM — 1€ ra3u a00 pIAMHU 3 HENPUEMHUM 3alaxoM.
Cepenni amiHd MaroTh 3amax THWIOI pubu. Buili aminu 6e3 3amaxy.
Temmneparypa TOINJEHHS MEPBUHHUX aMiHIB BHUINA, HXK Y BTOPUHHHX 1
TPETUHHUX, IO TOSCHIOETHCS HASBHICTIO B HHMX BOJHEBUX 3B S3KIB,
CalIlIMX MOPIBHSAHO 3 BOJHEBUMH 3B’si3KaMu B cnupTiB. 3B’ 5130k N-H
MeEHIII noJispauil, Hixk O-H.

AMIHM 3a aHAJIOTIEI0 3 aMOHIAKOM YTBOPIOIOTH IMipamiJajibHy

MOJIEKYJIy 3 aTOMOM HITPOT€HY Ha BEPIIMHI ¥ 3 KyTOM MiX 3B’S3KaMH
R-N-R npubnusno 106-108°:

R’ 3
Q/ R3 1HBepCis N R
1—N
OIITUYHO aKTHUBHI CHAaHTOMCPU

Ponp yerBepTOro 3aMiCHHMKa BHUKOHYE OpPOiTadb 3 HEMOILJICHOIO
Mapolo €JIEKTPOHIB aTOMa HITPOTEHY .

14.2.3 XiMi4Hi BJIACTHBOCTI

XiMIYH1 BIACTUBOCTI aMiHIB BU3HAYaIOTHCSI aMIHOTPYIIOK, HITPO-
reH SIKOi MICTUTh PyXOMYy HEMOAUICHY Mapy €JIeKTpoHiB. ToMy aMiHM
MPOSIBISIIOTH OCHOBHI BJIAaCTUBOCTI.

1. OcHoBHI BiaacTuBocTi. AnidaTuyHi aMiHU € CHWJIBHUMHU OCHO-
BaMu. OCHOBHICTb iX MPOSIBIISIETHCS BXKE Y BOJHUX PO3UYMHAX, SIKI MalOTh
JTYXKHY peakiito (HasBHicTh ioHiB OH):

R-NH; + H-OH < [R-NH3]'OH™ <> R-N'H; + OH~ (14.20)

[Tix yac B3aemoii 3 MiHEpaIbHUMHU KHUCIOTAMH aMiHU YTBOPIOIOTh
COJIi:
R-NH, + HCl — R-NH,-HCI a6o [R-NH;]"CI- (14.21)
XJIOPUCTUHN aJIKIJTaMOHIH
[Ipotorn kucmotm H' 3 aroMoM HITPOTEHY YTBOPIOE 3B’S30K
JIOHOPHO-aKIIENTOPHOTO (KOOpAUHAIIMHOTO) TUITy. OCHOBHICTh aMIHIB
BHUIIA 32 OCHOBHICTh aMOHIaKy 3a paxyHOK +/-e()eKTy alIKUIbHUX TPy,
K1 30UTBIIYIOTh €JIEKTPOHHY T'YCTHHY Ha aTOMl HITPOTEHY. YHACII1J0K
OO MOr0 BUIbHA €JIEKTPOHHA Tapa OTPUMYE JIOJATKOBY €HEPTIIO 1
MIIHIIIE 3B’ A3y€ MPOTOH KUCIOTH. Y HEBOJAHUX CEpPEOBHINAX CUjIa aMi-
HIB 3pOCTa€ Bijl IEPBUHHUX IO TPETUHHUX.
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2. Peaknii anakiomyBanus ii amumoBanHs (Sg). SIK CHIIBHI HYK-
neoUIn aMiHU JIETKO PearyrTh 3 €JIeKTpO(DUILHUMHU areHTaMHu B peak-
IISIX aJIKITyBaHHS 1 allMJTFOBAHHS:

CoHs-NH, + Br-CH35+ — C,Hs-NH-CH3; + HBr (1422)
CTUJIMETHIIAMIH
Ox
C2H5—NH2 + CI/C_ CH3 —_— C2H5— NH—(I:I—CH3 + HCI
O
alleTHIIXJIOPU/ eTuIIaleTaMiz (14 2 3)

3. B3aemogisi 3 HiTpuTHOIO KHCJI0TOI (SE). 3a B3aeMomiclo 3
HITpUuTHOO KHCIOTO0 (HNO;) po3pi3HAOTH, MNEPBHUHHI, BTOPUHHI W
TPETHUHHI aMiHHU.

llepeunni aminu yTBOPIOKOTH CIIUPTH:

R—NH, + HNO, —— R—OH + N, + Hy,O (14.24)
Bmopunni aminy yTBOPIOIOTH HITPOAMIHU:
R\ R\
NH + HNO, —> N—N=0 + H)O
R/ R/ (14.25)

TaNKUTHITpO3aMiH
Tpemunni aminy 3a KIMHaTHOI TeMMEPATypH 3 HITPUTHOKO KHUCIO-
TOI YTBOPIOIOTh HECTaOlIbHI COJI, SKI MIJ Yac HarpiBaHHsS pO3KJja-
JTAIOThCA 3 YTBOPEHHSAM ajbJeriiiB a00 KETOHIB, HITPO3aMIHIB 1
HITPOTEH OKCHILY.
4. KucaoTHi BiaacTuBocTi aminiB. [lepBruHHI 1 BTOpUHHI aMiHU €
IOy’K€ CIa0KUMHU KHCIIOTaMH, aje PearyrTh 3 JYy)KHUMU METajaMd 3

YTBOPEHHSM aiKi1- a00 OlanKii-aMiIiB:

NHs, pi 7
2R,NH + 2Na » e >~ 2R,N-Na + H, (14.26)

JianKizamia HATPiro

14.3 AnidaTuuni giaminum

AMIiHH, IO MICTITh Y MOJEKYJl JBI aMIHOTPYIH, HAa3WBAIOTHCS
niaminamu. Ha3Bu ix 3a HoMeHkiarypor [UPAC cknamaroTecs 3 Ha3BH
BYIUIEBOAHIO (ankaHy) 1 cydikca -diamin. BUKOpUCTOBYIOTH 1 Ha3BU 3a
pallioOHAJIbHOIO HOMEHKJIATYPOIO:

NH,-CH,-CH,-NH, — eTtanaiamid, eTHIeHI1aMIiH;
NH,-CH,-CH,-CH,-CH,-CH,-CH,-NH, — rekcanmiamin-1,6; rekcamMeTnieH11aMiH.
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J{1amMiHM OJEePKYIOTh TUMHM K METOJIaMU, 110 ¥ MoHoaMiHnu. Hukui
JlaMiHA PO3YMHHI y BOJI 1 € OLIbII CWJIBHUMU OCHOBaMH, HiXK MOHO-
aMI1HH.

HaitbinbIm mupoKo 3aCTOCOBYIOTH TeKCaMETHJICHIIaMiH, SKUWA Y
MIPOMUCIIOBOCTI 100YBaIOTh 3 aJJUIIIHOBOT KUCIOTH:

Ox 20 +2NH Ox A 0
HO>C —(C—C <OH - |\|H40>C —(ER—C <ONH4 24}*25
aJIMITIHOBA KHCJIOTa JiaMOHIMHA CLJIb aTUIIIHOBOT KMCIIOTH
Ox O 0 _ _ +4H,, karan.
—>H2N>c —(CH2)4—C<\IH2 _5.th2 N=C—(CHy—C=N B
Iiamig aguIliHOBOI KUCIOTH TeKCaHIMHITPHIT
—>  HoN—CH;— (CHp)4— CH; —NH, (14.27)
reKcaMeTHIICHJiaMiH

OtpuMaHHS reKcaMeTHICHalaMIny 3 OyTasaieny-1,3 (IuBIHLTY):
— — - 2NaCN
CH,=CH-CH=CH, + Cl, —> CI-CH;-=CH=CH-CH,-Cl ~—5t8x>
1,4-nuxnopOyTeH-2

—> NC-CH,-CH=CH-CH,-CN M2 Katl_ 11 N (CH,)s-NH, (14.28)

Ha ocHOBI rekcaMmeTwieHJiamMiHy J0OyBalOTh MOJiaMiId ¢

CUHTETUYHE BOJIOKHO HAMJIOH 3a JOTIOMOTOI0 PEaKIlii MOIIKOHACHCAIIIi:

0 0 N 0
n >C —(CH2)4—C{ + nH2N — (CH2)6 — NH2 + N >C —(CH2)4—C< — >
HO OH HO OH

aIUIIIHOBA KHUCIIOTA reKcaMeTHIIeH JiaMiH

——» +C—(CHy)4— C—NH—(CH,)g—NH—C —(CH,),—C
-2nH;0 T I I I I T

moxiaMmiza “Haitsion” (1429)
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PO3A1J 15. EJIEMEHTOPI'AHIYHI (METAJIOOPI'AHIYHI)
CIHHOJIYKH

Cnonyku, y MOJEKyJlax SIKUX aToM KapOoHy Oe3Mocepe/lHbO CIO-
JydeHui 3 aTomoM-HeopranoreHom (opranorenn — e H, O, N, S, Hal,
P), HazuBatoTbcs esqemenTopranivnnmu cnoaykamu (EOC). Ockinbku
OUIBIIICTh HEOPTraHOTEHIB — METald, BUKOPUCTOBYIOTH TaKOX I1HIIY
Ha3BY — Memaloo0p2aHi4Hi CHOJIYKU.

3a xapaktepom 3B’si3Ky kKapOoH—enemeHT (C—E) yci enemeHTOp-
raHIvyHI CIOJYKHA TOAUISIOTHCA Ha JIBl OCHOBHI TPYIIH, IO Pi3KO Bij-
PI3HSIOTHCS MIXK CO0010: 1) MOX1JIHI HenepexioHux €IeMEHTIB; 2) NOX1/IHI
nepexioHux eJIEMEHTIB.

Henepexiani, abo S-, p-eIeMEHTH, YTBOPIOIOTh XIMIYHUN 3B’SI30K
3a JJOTIOMOTOI0 CBOIX 30BHIIIHIX S- a00 p-aTOMHUX OpOiTasiei, OCKIIIbKU
BCl iX TJIMOMHHINI €JIEKTPOHHI OOOJIOHKM 3aloBHEHI MOBHICTIO. [lpu
[IbOMY BUHUKAIOTh, SIK TPABUJIO, MIIHI G-3B’ I3KH.

Jlo rpynu eleMEHTOPraHIYHHUX CIOJIYK NEpPEeXiJHUX EJIEMEHTIB
Hanexath cnoiayku d- 1 f-ememenriB, mis skux d- abo f-migpiBHi
3aMIOBHEHI TUIBKM YaCTKOBO 1 SIKI 3JaTHI JOMOBHIOBATH iX YHACHIJIOK
YTBOPEHHS 3B’ SI3KY 3 IHIIUMHU €JIEMEHTaMMU.

Benuka rpyna nepexigaux enementiB (Fe, Co, Ni, Cr, Ti, V, Mn
TOII0) Ma€ MIIHI XiMIYHi 3B’SI3KU 3 HEHACUYECHUMHM CITOJTyKaMH BHACJIi-
JOK JIOHOPHO-AaKIENITOPHOI B3a€MOJIii BITbHUX O-opOiTaneit 3 m-eleKT-
poHamu. Taki CHOJYKH HA3UBAKOTHCS T-KOMNAEKCHUMU, A JJIS ITUKIIO-
BMICHUX — “‘ceHOsiuesumu’.

IcHye e onHa HOBUIRHA Kiacuikallis eIeMEHTOPTaHIYHUX CIIO-
JOyK, IX MOAUISAIOTH Ha MIATPYNH, 3aJ€KHO BiJ MNPUPOAM €JIEMEHTa:
memanoopeauniuni (MOC), 6opopeaniuni (BOC), cuniyitiopeaniuni
(COCO), gpochopopeaniuni (POC).

Ha3Bu enemMeHTOpraHiyHUX CIOJYK CKJIAJalThCs 3 Has3B BYTJie-
BOJIHEBUX 3aJIMIIIKIB Ta ejeMeHTa (Tak 3BaHi mpocto EOC):

CHsLi — METHILIITIH;

Zn(C,Hs), — MIETUIILNHK,

Al(C3H;); — TpUnmpoOMiIaTIOMIHIH.

Hazsu 3mimannx EOC cknagaroThesl 3 Ha3B BIAMOBIIHUX 3aJIUIII-
KiB, €JIEMEHTAa Ta TaJOTeHY, HaPUKJIIA/I;

CHsMgBr — MeTHJIMarHinopomis;

C,HsMgCl — eTuIMarHinxaopuI.
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Hazpu EOC HeMeTaniB 4acTo MOXOAATh BiJl HA3B iX TlJIPHU/IIB:
(CH3)sP — tpumetnindocdin (Bix hochiny PH.,);
(C,Hs),PH — mietundocdin.

15.1 3araabHi MeTOIH OJePKAHHS
1. AakinyBanHs MetajiB rajoreHajkanamu (E. ®pankiaansi,
1849):

0

2C,Hsl + 2Zn — 2C,HsZnl — (C,Hs),Zn + Znl,
TUETWILAHK (15 . 1)

B3aemopisi rajoreHajqikaHy 3 MeTallaMU 3aJIeKUTh Bij 0Oararbox
YUHHUKIB: MOPUPOJHA aJKUIYIOUOTO areHta W MeTany, PO3YMHHUKA,
TeMmnepaTypu. BIIuB mpupoau OpraHiuyHOI CKJIaJ0BOI1 MPOSIBISETHCS B
TOMY, IIO0 TAJIOTEHAJKUIM ¥ TaJOreHAIUIM pPearyrTh 3 METAOM BIJ-
HOCHO JIETKO, TajlOT€HAPEHH — 3 MEHIIOK IIBUJIKICTIO, @ BIHUITAJIO-
FEeHIIN — 1€ BaXKUe.

Oco065MBO 3aCTyTOBY€ Ha yBary CHHTE3 MarHIMOpPraHIYHUX CIOJIYK
(B. I'punbap, 1900), Hanpukiiag METHIMArHIAHOTUAY:

CHsl + Mg —F= CH;Mgl (15.2)

ETepHi po3uMHM TakuxX CHOJYK OTpPUMald HAa3BY peaKkmueie
I'punsapa. SIxkmo meranu 0e3rocepeaHbO HE pearyroTh 3 rajoreHoIo-
X1THUMH, TO 3aCTOCOBYIOTH iX CTOIH 3 1HIIUMH METaJlaMU:

4C,HsCl + Pb(Na) — (C,Hs),Pb (15.3)
TeTPACTUIILUIIOMOYM

2. IlpuenHaHHsa ejeMeHTIB, iX TiApuaiB, rajoreHis ado coJieu

10 HEHACHYEHUX CIOJIYK:

CH3L| + CH2=CH2 — CHg'CHZ'CHZ'Li (154)
MPOTJUTITIN
A|H3 + 3CH2=CH2 — AI(C2H5)3 (155)

TPUETUIIATIOMIHII
VY npoMHCIOBOCTI 3aMICTh T1APHUAIB 3aCTOCOBYIOTH 0€3MOCepeIHbO
Meranu B mnpucytHocTi rigporeny (K. Huraep, 1955 p.). Peakuiro
npososits mpr 80-100 °C i Trcky 8 MITa:

2Al + 6CH2:CH2 + 3H2 — 2A1(C2H5)3 (156)

3. B3aemoist MeTaJI00PraHivYHUX CHOJYK AKTHBHIIINX MeTaJIB
3 raJIoreHiJaMu MeHIII AKTUBHMX:

4CH3L| + SnC|4 — 4L1Cl + SH(CH3)4 (157)

TETPAMETUIICTAHYM
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(C2H5)3A| + BF3 — A1F3 + (C2H5)3B (158)

TPUETUIOOP
4. BzaeMojist MeTAJIOPraHiYHMX CIOJYK 3 AaKTUBHIIIMMHU MeTAa-

JIAMM:
(C3H7)2Hg + 2Na — 2C3H;Na + Hg (159)
MPONLIHATPINA

5. liazomeron (O. Hecmesinos, 1928). [1pu aii Ha coi aia30Hii0
rajoreHijaMm 0OaraTbOX METaJiB OJCPXKYIOTh IMOJBiMHI COJi, SIKI B
MNPUCYTHOCTI TOPOIIKY Mifl PO3MICTUIIOIOTHCS 3 BHUAUICHHSIM a30Ty

YTBOPEHHSM BIANOBIIHUX €JIEMEHTOPTaHIYHUX CIIOTYK:

CoHs —NH, “ENREHEL CoHsNZ CT + Hy0 (15 10)

XJIOpUCTUH (eHITIa30H1]

CegHsN; i + HgCl, —  CgHsN,CI-HgCl, %2» CgHsHgCl + N,

Mo/IBifiHA ClJIb beHiIMepKypiIixXIopua (1511)

6. Peaxkuii MeTasyBaHHsI. 32 HassBHOCTI B MOJICKYJIl PEaKI[iHHOTO
“KMCIOro” atoma TiJpOoreHy MOKJIMBA PEaKIlisl 3aMIIIEHHS HOr0 aTOMOM
Metainy. Jlo Takux crnonyk (C-H-kucioT) Hanmexarh aleTwieH 1 Woro
MOHOTIOX1/THI:

i +NaNH

HC=CH + NaNH, R&&NH:_— pe=c—Na >~ Na—C=C—Na
-NH,3 -NH;

MOHOHATPIH alleTUIIEeHI] JUHATp1AaleTHUIICHI]] (15 . 12)

HaBiTh O€H3€H SIK T1IpOKapOOH KHUCIIIIWWA, HI)K €TaH, BCTYIA€ B
pPEaKIII0 METATyBaHHS:
C6H5'H + NaC2H5 — C2H6 + C6H5Na (1513)

eTHJIHATPIN beninHaTpiN

15.2 EneMeHTOpPraHiuHi CroJyKHu JY>KHUX MeTaJIiB, MarHilo,
oopy, aaIOMiHIiI0

15.2.1 CnosiyKku Jy’KHUX MeTaJIiB

Ximiuauit 38’5130k C-E 115 TakuX CONyK CUIIBHO MOJISPU30BAHUIM,
fioro cTyminb ioHizanii gocarae 50 %. Ix peakiiifHa 31aTHICTh 3HaYHa,
0COOJIMBO JIJIs JIY’)KHUX MeTalliB. TOMy OCTaHHI MiJ 4yac B3a€EMOJIIi 3 BO-
71010, BYTJIEKUCIIUM Ta30M, CIUPTAMHU PearyroTh 3 BUOYXOM, Ha MOBITPI
caMO03aiMaroThCs, 10 BUKIMKAE HEOOXIAHICTh TPOBOAUTH TEXHOJIOTTYHI
omepailii 3 HUMH B aTMOc(epl CyXoro HiTporeHy abo IHEpTHHUX Ta3iB.

3 eNeMEHTOPraHIYHUX CIOJYK JIY)KHUX METajiB MPaKTHUYHE 3aCTO-
CYyBaHHS 3HAUIILIA MOX1AH1 JiTit0 (OYyTHILIITIM a00 METUJUTITIN) 1 HATPIIO

| 257



Anigpamuuni cnonyxu ma ix noxiowi

(amimHATpIN) SIK CKJIAJ0BI KaTali3aTOPIB CTEPEOPETYISIPHOI MOTIMEPHU-
3aIlii aJKeHIB 1 T1€HIB.

besnocepeans B3aemMoiisl JITIIO 3 TaJOr€HANKIIAMUA MPOXOIUTh Y
IJIOMY 3aJI0BUIBHO. 3BHYalHO BUKOPUCTOBYIOTh HAaWMEHI peakiiiiiHi
XJIOpAJTKaHU:

CHCl + 2Li —=Hem C,HLi + LiCl
OyTHUILIITIH (15 . 14)
3 MeToro 3amobiraHHs peakxiiii Bropiia ankiamoxigHi JiTIFO 4acTo
CUHTE3YIOTh 3a JOMOMOTOK peakiiii 0OMiHy, BUKOPHUCTOBYIOYHM 1HIIII
ATIXJIOPUIN:
CsHoLi + CsHiCl — CsHyLi + C4HoCl (15.15)
aMUIXJIOpua aMULTITIN
HarpiitnoxigHi 0JepXy0Th 3a BIJHOCHO HU3BKHUX TEMIIEPATYpP Y
CEpEeIOBHUIII aJIKaHiB, 3aCTOCOBYIOUM CIEllialdbHl CyCHeH31i BUCOKOMC-
MEPCHOT0 HATPIIO:
CsHiCl + 2Na ——=—> CsH;;Na + NaCl
MEeHTUITHATPIN (15 A1 6)
3aBISKNA CHJIBHONIOJISIPU30BAHOMY 3B’ SI3KY "C—M", ankinbHi
MOX1HI JIy’KHUX METaJiB € CUJILHUMHU OCHOBaMHU. Tak, CHOJYKH ajiKiji-
JITIFO aKTUBHO B3a€MOJIIIOTH 31 CHOJYKaMH 3 PYXJIWMBUM T1IPOT€HOM,

NPUEAHYIOTHCA 10 TOJIIPHUX MOABIMHUX 1 MOTPIAHUX 3B’ SI3KIB:
d+0~
AHNH o cH,—CH; + LiNH,

CHgéHzLi — 54 5-
[*H-OCHs_  CH3— CH3 + LiOCH; (15.17)
METHJIaT JIIT1IO
BaxnuBoro € peakiis mnoxiMepusallii J1€HOBUX MOHOMEpPIB Y
MPUCYTHOCTI Oy TUILIITIIO:
C3H;CH,Li + CH,=CH-CH=CH, —> C4Hy-CH,CH=CH-CH,Li —>

R, =R CRECR2,. ¢ 4Hg— (CHp-CH=CH-CHy),— CH, — CH=CH —CH,Li -~

_>TIL_||))§ CBK (kay4yk cTepeoperysipHuii) (15_ 18)

15.2.2 Cnostyku MarHiro

EnemeHTopraniuHi Ccmoiaykd MarHiio (peakTuBu [ puHBSpA)
3HAWIILIIN MTUPOKE 3aCTOCYBAHHS B CUHTE31 HOBUX OPTaHIYHUX PEUOBHH.
Peaxiii ['puabspa MOKHaA 3rpynyBaTH B ICKUJIbKa OCHOBHUX BH/IIB.
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1. B3aemopisi 3i cmoJykaMH 3 KHCJIMM TiIporeHoMm (BOJOIO,
CIIUpTaMH, KapOOHOBUMHU KHCIJIOTaMH TOIIO), sika BiOyBaeThCA 3a 3a-
TaJIbHOIO CXEMOIO:

R™-Mg'Hal + H'-X~ — R-H + XMgHal (15.19)

+ H,0 CH, + Mg(OH)Br
1 adi 3¢ %01 éneaoti %A
CH3MgBr — 200 o 4 Mg(OC,Hz)Br
oo P 1 A3 % 401 6ReASTT %
2Ol cH, + Mg(OCOCHS)Br
1 241 % 04008411 % (15.20)

VY HaBeJeHUX peaklifaX 3a KUIbKICTIO BUAIIEHOTO METaHy BH3HA-
4aloTh BMICT CIOJYK 3 PYXJIHMBUM TiAPOT€HOM (ananiz “akmuenoz2o”
2iopozeny memooom JlI. Uyzacea—®. I]epesiminosa).

2. B3aemogisi 3 eJleKTPOHEraTUBHHMHU eJleMeHTaMM (TajoreHa-

MU, OKCUTEHOM, CYyIbPypom):
+H,0,H"
-Mg(OH)Br

C,H:MgBr + 0, —2% C,H;00MgBr CH5CH,00H

a0eea%iai 1 a0l éfea (15_2]_)

I3 cynbdypoM, Ho10M 4 OpOMOM OUTBIIICTE PEaKIliil B110YBaETHCS

3 YTBOPEHHSIM BIJIOBIAHUX TIOJNIB (MEpPKAITaHIB), alKUI(apui)ioau/IiB
a060 OpoMiIiB:

CHsMgCl + S —  CH3SMgCI -WZ(OdHH)cF CH,SH
J e e (15.22)
CHsMgBr + I, —=  CHgl + MgBrl (15.23)
3. Peakuii npueananns 3a kpatuumu 38 13kamu C=0, C=N, C=N:
O O
40 co? Il
2CH3 — C + 2RMgCl 2> CH3;—C —C—CH; + R— R + 2MgCl,
Cl aeeao i (15.24)

4. B3aemonis i3 mukJaiYHUMHU eTepamu. Peakiii Takoro Ty
J03BOJISIIOTH 100yBaTH NEPBUHHI CITUPTHU:

5= 8+ 5+ +H,0, H'
CH3 —MgBr + CH,—CH, —> C3H;— OMgBr -Mg(dH)Br: C3H;,0OH
\f5- (15.25)

binbil HanpyXeH1 HUKITYHI TPUMETUIICHOKCUIU (OKCeTaHu) B3ae-
MOJIIOTh 31 crHojJiykamMu ['puHBsApa TOBUIBHIIIE, a CTIMKIII TUKIIYHI

eTepH, MOYMHAIOUM 3 TEeTPAMETHJICHOKCHIIB (OKCOJIaHIB), y3araii He
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B3a€MOJIIOTh. 1le 703BOsiE 3aCTOCOBYBAaTH €TEPH TAKOI MPUPOJH, SIK
PO3UMHHUKN METAJIOOPTaHIYHUX CIOJIYK; HANpUKiIaj, TeTpariapodypan
— PO3UYMHHUK peakTuBiB ['punbspa 1 Hopmana.

15.2.3 Cnoayku 6opy

bopoprauniuni cnonyku (BOC) po3risnarTs sSK MOXiIHI OOprif-
puaiB Ha 3pa3ok 6opany BHjs, nu6opany B,Hg Tomo. 3 6opany, HanmpuK-
Jaj, MOYKHa YTBOPUTH 4oTHpH Buau noximaux: RBX,, R,BX, R3B, R4B
M*, X=Hal, -OH, -OR’, -NR’;:

CH3BCl, — metundopoauxaopun;

(C,Hs),BI — nieTmibopoiioau;

(CH3)3B — tpumeTtmiioop;

(C3H;),B(OH) — numpomninbopaTHa KUCIIOTA;

(CH3)4B"Na" — rerpameTnunbopar HaTpiro.

BopopraHiuHi CoOayKyd CUHTE3YIOTh B OCHOBHOMY 3T1JIHO 3 METO/a-
mu ojnepxkanHss EOC ankityBaHHAM a00 apWIFOBaHHSM TaJIOTE€HIIIB O0opYy,
ectepiB OopatHoi kuciioTu B(OR);, eneMeHTopraniyHuMM COTYKaAMU:

3CHs;MgBr + BCl; — B(CH3); + 3MgBICl (15.26)

KpiMm Toro, BUKOpPHUCTOBYIOTh PEAKIII0 T1ApOOOpPYBaHHS HEHACHYCHUX
CIOJIYK:

CH,=CH, + ByHg — CoHsBoHs ——22-Cm  (CyHg),BoH, —2= s
+CH,=CH +2CH,=CH
— (C3Hs)3B;H3 ——2» (C3Hs5);,BHBH(C,H;) ——*——2 2(C,Hs):B
TeTpaeTui1In00opaH TPUETUIIOOP
(15.27)

15.2.4 Cnostyxku anoMiHiio

[IIupoke 3acTocyBaHHS 3HAWIILIM €JIEMEHTOPraHiuHI CHOJYKH
AJIOMIHIIO 3aBJSKM MOXIJIMBOCTI iX IMPOMUCIOBOrO cuHTE3y. Tak, Tpu-
CTUJIATIOMIHIM BUKOPUCTOBYIOTh SIK €()EKTUBHUUN KaTalli3aTop CTEpeo-
rpad14HOi nojaiMepu3ailii ajakeHiB 1 aieHiB y cymiii 3 TiCly.

|_ISCZ\ TiCl I_|5C2\ +(n-1)CH,=
AI-ZCH,CHg +H,C=CH, — =% Al— CH,CH, — CyHg ~(-CHz=CH,
HsCy’ HsCy
(CHp-CH, )= CoHs CHa-CHa 4 CHp-CHy - CoHs
= Al'—(CHy-CH, 5 CoHs 2= AI(OH)s + CH-CH, + CHz-CHa 3. CoH
(CH2-CHz )= CoHs CHa-CHp 4 CHz-CH, 3 CoHs
nN=X+y+z CYMIII MaKpOMOJIEKYJT (1528)

HOJIETHIEHY
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3arajioM €JIE€MEHTOpPraHiuHi CIOJIYKHA AIOMIHII0 HarajayloTh Mar-
HIMOpraHiuHi: PO3LICIUIIOIOTHCA BOJOI0 Ta 1HIIUMHU MPOTOHOBMICHUMU
CIIOJIyKaMH, CaM03aiiMaloThCsl Ha TIOBITP1 TOIILIO.

15.3 CuininiioprasiyHi cCnoJiyKku

Benuky rpyny eleMeHTOpraHidyHHUX CIOJYK CKJIagaroTh ITOXiHI
CUIIIIII0, aHasiora kapOooHy. Ha BinMiHYy BiJ OCTaHHBOTO, CHUIIIIN CUJIb-
HIIIE TPOSABIISIE €IEKTPOHOAOHOPHI (METaNI4H1) BIACTUBOCTI, TOMY IO
HOro BaJICHTHI €JIEKTPOHU 3HAXOMSThCA Jall Bij siapa il 3B’si3aH1 3 HUM
cimalkimie. YHaACHAOK I[bOTO aTOM CHIIIII0 CXWUJIBHUM 10 YTBOPEHHS
OJIMHAPHUX XIMIYHUX 3B’SI3KIB 3 €JICKTPOHETaTUBHIIIMMU €JIEMEHTaMU, a
CIIOJTYK 3 HEHACUUYCHUMH 3B’ SI3KaMU HE ICHYE.

CumiiiopraHiyii  CHOJYKH OyBalOTh HU3BKOMOJIEKYJSIpHI Ta
BUCOKOMOJIEKYJIsIpHI. HU3bKOMOJIEKYJIISIpHI CIIOJIYKH MOYHA PO3IJIsaTh
SIK TIOX1HI TIIPUAIB CHITiIiIO a00 cuiaHiB (Bin SiHy — cuan).

Bunay cuniiiiiBMiCHUX peYOBUH:
Cunanu:

SiH, — cuas;

Si,Hg — nucuinaH.

CwiaHu, K TMPaBUJIO, HECTIMKI CIOJYKU, BUIIMN CUJIaH, SIKOTO
BJIAJIOCSI CHHTE3YBaTH — OKTacuiaH SigHysg.

Ankincunanu:

(CH3)4Si — TeTpaMeTUIICUIIAH;

(CH,),Si(C,Hs), — mMMeTHI A1 THIICHIIAH.
l'anoeencunanu u 2ano02eHanKiICUIAHU:

H,SiCl, — quxyiopcuias;

HSiCl; — Tpuxiiopcunas;

(CHs),SiCl, — muMeTHIAUXJIOPCUIIAH.

Ankokcucunanu (ecmepu opmocunikamuoi xuciromu Si(OH),) ma ix
NOXIOHI.
Si(OCH3;), — TETpaMETOKCUCHUIIAH,
(CH30),Si(0C3H7); — IMMETOKCUAUTIPOIIOKCUCHUIIAH.
Cunanonu ma ix noxiowi:
(CH,),Si(OH), — TMMeTHIICUIIaHI10T,
(C;Hs)3Si-OH — TpUETUIICUITAHOIT.
Cunazanu ma ix noxXioHi.
(CH3)3Si-NH, — TpumeTnicuiia3as.

| 261



Anigpamuuni cnonyxu ma ix noxiowi

Cunokcanu:

(CH3)3Si-O-Si(CH3); — rekCaMeTUIIAUCUIIOKCAH.
BucokomonekyIspHi CHITIIIHOPraHiuHi CHOJYKH MOAUISIOTHCS Ha Taki
BU/IN:

Tloniopeanocunanu:
et
---Si—Si—Si---  -iTé%ei aoeéfeéai
| |
CH3 CH; CH;3
loniopeanoxapbocunanu:
C|32H5 C|32H5
7 SI— CHp—Si—CHp --- - 1 6%3408 862041 Fé 4
CaHs CaHs
lloniopeanocunoxcanu (Cunikouu):
re o
--- Sli— 0— Sli— O --- -iTe3%ael aoeefneér énai
CHj CHj

15.3.1 MeTtoan onep:kaHHs

1. B3acMogaisi rajore”HigiB CHJIIIII0 TAa AJKOKCHJIAHIB 3 Me-
Tajgopranivanvu cnoaykamu (L. ®dpineas, T:x. Kpadrc, 1863 p.):

2(C2H5)22n + S|C|4 - SI(C2H5)4 + ZanIZ (1529)
2. Bzaemonis cuiiniro 3 ankiaranorenigamu (I'. Poxos):
. Cu, t° > 500° .
2CH3CI + Si = (CHj3),SICl (15.30)
I[I/IMCTI/IJ'IIII/IXJ'IOPCI/IJIaH

3. i cnupTiB, KAPOOHOBUX KHMCJIOT, AMIHIB Ha raJIOreHAJIKIJI-
cuiaanu. Ileit meTon n03BOJsIE CUHTE3YBaTH Oyb-sKi CHIIIIHOPTaHivHI
CIOJIYKH:

4C,HsOH + SiCl; — (C,H50),Si + 4HCI (15.31)
(CH5),SiCl, + 2C,HsOH — (CHj3),Si(OC,Hs), + 2HCI (15.32)

III/IMCTI/IJ'II[iCTOKCI/ICI/IJ'IaH

15.3.2 XiMi4uHI BJIACTHBOCTI

Cuslanu Ta X HEMOBHI AJKUIMOXIAHI — HECTIWKI CIOIYKH, JIETKO
PO3KJIAJAI0ThCA MMiJ JI€I0 BOJAM Ta 1HIIMX MPOTOHOBMICHUX PEArcHTIB,
JYTiB, caMO03aiiMalOThCsl HAa MOBITPI 1 TOMY HE HAOyJIM MPAKTUYHOTO
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3acTocyBaHHs. Lle BUKIMKAHO THUM, IO 3B’ S30K "HeSi%* TOJISIPHIIITNHN,
Hix “C—H", HaIpsM 3MIIICHHS €JIEKTPOHHOI TYCTUHHM SIKOTO TMpO-
Tunexkauii. KpiMm Toro, Ha MIIHICTh 3B’SI3Ky CYTTEBO BIUIMBAE 1 PO3MIP
atomiB. Tak, KoBajeHTHHI paaiyc atoma Si gopiBHioe 0,117 um, a
kapoony — 0,077 aM. ATOM CHIIIIIO B CHJIaHAaX HE MOBHICTIO €KpaHO-
BaHUI aTOMaMHM T1IPOTE€HY BiJ Jii aTaKylOUHX PEareHTIB.

Terpaankincunanu, gK OUIbLI €KpaHOBaHI, CXO0X1 CBOIMH BJac-
TUBOCTSIMU Ha allkaHU. Y TaJOre€HOCWJIaHIB (AJKIITaJlOreHCUIaHIB) Ta-
KOX ICHye BHCOKOpeakuiiiHuii 3B’si30k Si-Cl, axuii jerko posiiern-
JIOETHCS NI JI€0 BOJAM, CHUPTIB, aMIHIB TOIO. ['ajJloreHCuiIaHu 3a
CBOIMH XIMIYHMMH BJIACTUBOCTAMH HaraayloTh XJOPAHTIAPUIU KapOo-
HOBHUX KHCJIOT, 1 TOMY iX IIUPOKO BUKOPHUCTOBYIOTH JJIsi CHHTE3Yy CHIIi-
HIMOPraHIYHUX CHIONYK:

(CH3)sSiCl + HOH —> (CH5)sSiOH + HCI (15.33)
TPUMETHIICHIIAHOI

(CH3)sSiCl + NH; —> (CHj3)3SiNH, + HCI (15.34)
TPUMCTHIICHIIa3aH

31aTHICTh CHJIAHOJIIB JIETKO BIAIICIUIIOBATA BOJY 3 YTBOPEHHSM
CHJTIIIMOpTraHiuHUX €TepIB — CHJIOKCaHIB Oyjia BUKOPHUCTaHA JJI OJep-
KAHHSI 1X BUCOKOMOJIEKYJISIPHUX aHAJIOTIB.

Tak, miankin(giapuia)XJIOpCUJIaHU MiJ Yac TiAPOJi3y NarTh Bif-
MOBIJIHI CHUJIAH/I10JIU, SIK1 HaJajl BCTYIAIOTh Y PEaKIlito MOJIKOHIeH Al
3 YTBOPEHHSIM MOJIIOPTaHOCUIIOKCaHIB (ToiicuiiokcaniB). [lpuuomy miz
9ac T1APOJi3y TUMETWIIUXIOPCHUIIAHY YTBOPIOIOThCS sK JiHikHI (15.35;
15.36), Ttak 1 umkmiydi (15.37) oniromepu ¥ moJiiMepU-MOIIUMETHI-
CUJIOKCAHMU:

(CH3);SIClp + 2H,0 —5mmp  (CHg)pSi(OH), (15.35)
(|:H3 250° (I:HB clzl_I3
nHO— Sli— OH (n—l)HZO> HO— Sli Oo— Sii OH
CHs CHj CHs| .,

HOJ'Ii,Z[I/IMeTI/IJICI/IJ'IOKC&H (15 36)
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T
HO+Si—O1H

\j

“("-DH,0

+2nH,0 CHs In

n(CH3),SICl; _2nHCI n[(CH3),Si(OH); IO IMMETHIICHIIAHOJ

Yy

[(CH5),SiOl,

OUMETUIICUIIOKCAaH

-1H,0 (15.37)

Cunres ICKCAaMCTUIICUIIOKCAHY FiﬂpOHiSOM TPUMCTHUIXJIOPCUIIAHY .

TPUMETHUIICUIICAHOI
2(CH3)3SIOH  — (CH3)3Si — O —Si(CHgy)3
H,0 aaenal aceéfeer enai (15.38)
JIekosin CUHTE3 TPUMIPHUX MOJIMETUIICUIIOKCAHIB MPOBOASTH T1]I-

pOJII30M METUITPUXJIOPCUIIAHY B CEPEAOBUILI OyTaHOY 3 BOJIOKO:
(n+m)CH5SIiCl; + 2nH,0 + mC4HgOH

“3(n+m)HCT
CH, CH,
— m HO—S:i—OH + n HO—S:i—OH T DA,0

OC4Ho OH

CHs CHj
—> HO Sli—O Sli—O H

EHs |y | OCiHo |

N-ZHMETHIT, M-MeTHIOYTOKCHCHIOKCAH (15.39)

JIiHifiHI cunokcanu 3 MoJekysspHoto macoro 25 000—75 000 Buko-
PUCTOBYIOTH SIK T€PMETHKH, KOMIIAyHIHW, MacTHIa 3 BHCOKOI TEpMiU-
HOIO CTIHKICTIO.

BucokoMoJeKkyIsipHi CHJIOKCAHU — CHUJILIMOpPraHiuHl KaydyKu 3
mosekysapaoro Macoro 200 000—700 000 3acTocoBYOTH JjIsi BUTOTOB-
JI€HHSI TEPMOCTIMKUX, €JIEKTPOI3OALINHUX, €TaCTUYHUX T'yM 3 010J10-
T'1YHOIO 1 XIMIYHOIO 1HEPTHICTIO.

15.4 ®ocdopopranivyHi cCnoayKu

AtoM Qocdopy B OpraHiuHUX CHOJyKaxX MPOSABISE TPU- 1 I’ SITU-
BAJICHTHICTb, Ha BIJIMIHY BIJl aTOMa HITPOTE€HY, JJIsi SIKOTO OCTaHHS HE
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icuye. Ile cTae 2p038/M1J'H/IM SKIIO TOPIBHITH 1X CIIEKTPOHIHY OynoBy:
dochop — 15° 25° 2p° 3s” 3p° 3d°, Hirporen 1s° 25° 2p°.

Y H636y,Z[)K€HOMy CTaHl BaJICHTHICTb (1)00(1)0py JIOPIBHIOE TPHOM
(p ). Ane B pasi 36y,Z[}K€HH$I 382-eneKTp0HlB OJIUH 13 HUX MOE MEPEeUTH
Ha 3d -MiAPIBEHb, YHACIIJIOK 4oro aToM (pocdopy crae m’aTUBaI€HTHUM
(3sp°d).

Opraniudi CHOJIYKW I sTUBajJeHTHOro ¢Gochopy CTIHKINI, HIX
tpuBasnieHTHOTO. EHeEpris 3B’ sa3kiB P-H 1 P—C meHma, HiX BIAMOBIIHUX
3B s13kiB N—H 1 N—C. SIk MEHII eJIeKTpOHETaTUBHUI CIIEMEHT, MOPIiB-
HSIHO 3 HITpOreHoM, Gocdop YyTBOPIOE MIIHIIII 3B’ SI3KU 3 €JIEKTpOHETa-
TUBHHMHU TaJIOT€HAMHU, OKCUTSHOM.

OcHoBHi (ocdopopraniuni CHOIMYKH, IO MICTATH 3B’s130k P—C,
YMOBHO TOAULIOTH, Ha moxigHi (ochiny PHs (anxin(apun)pocginu:
CH3;PH, — metmndocdin (mepBunnmii pocdin), (C,Hs),PHz — mieTwmi-
dbochin (BropunHUN (ocdiH) 1 MPOAYKTH iX OKUCHEHHS — (ocdi-
HOKCUIU 1 HOCPOPOBMICHI KUCIIOTH.

[ToxiaH1 pochopoBMICHUX KUCIOT OyBatOTh TAKUX THUIIIB:

HO\ R\
P—R P—OH
HO’ R’
MOHONK1IPocPiTHA KHCTOTA niankiigocdiTHa KucI0Ta
R\ R\
HO—p=0 HO—p=0
HO/ R’
MOHOaJK1IpocpaTHa KUCITOTA niankingocdarHa Kuciora

15.4.1 MeToau oagepxxaHHs

Ankindocdinu 100yBaroTh ankiTyBaHHSAM (QocdiiB MeTaniB ado
B3aeMoJI1€10 Tpuxiiopdocdiny 3 peaktuBoM [ puHbspa:

PHZK + CH3| —> CH3PH2 + KI (1540)
+C2H5MgC|‘
PC|3 + C2H5MgC| W C2H5PC|2 -MgCl, > (C2H5)2PC| —>
+C_2I\|;I|£5;2:/|I92C|: (C2H5)3P
0088086067 A6 3 (15.41)

Icunye Takox crocid qo0yBaHHS GochopopraHiyHUX peuOBHH 0€3-
nocepeaHbo 3 dhochopy. 3okpeMa, i yac B3aemoli 61oro gocdopy 3
MarHieM i GeHUTHOANA0OM YTBOPIO€EThCs TpudeHiabochin:

2P + SMg + 6CgHsl —> 2(C5H5)3P + 3Mg|2 (1542)

tpudenindochin
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15.4.2 XiMi4Hi BJaCTHBOCTI

Anxingocghinu — e rasm, 1o JIETKO 3aiMarOThCA Ha MOBITPi, abo
pinunn. Tpuanxingocginu — kpuctanaiuHi pedoBuHu. [lepBUHHI Ta BTO-
puHHI PocdiHuU MiT yac OKUCHEHHS MEePETBOPIOIOTHCS B TOX11HI (pociT-
HUX 1 pochaTHUX KUCIOT BIAMOBIAHO:

3[0] R\ 2[0] R\
RPH, —>= HO—pP=0 R;PH —= HO—P=0
HO/ R/ (15.43)
ankindocdarHa KUCIOTa niankiidocdarHa KuciIoTa

Baxnusumu npomikHuMHU crnoiykamu cuHTesy DOC € xaopo-
Gocghinu, 0coOIUBO apoMaTHUUHI. 3AeOUIBIIIOTO — M€ PIAUHHU 3 PI3KUM
3amaxoM, 110 JUMJISTh Ha MOBITPI.

3CH4Cl + 2P —S%»  CHZPCl, + (CHa),PCl
CeHg + PCl; A coHePCI, + HC (15.44)
deninguxtopdocdin
AnkimigeHdochopanu HA3UBAIOTh anxizioamu (hocgonitinioamu,).
dochoHifIIIM — JOCUTh CHIBHI HYKJICO(IIU i JIETKO B3aEMOMIIOTH 3
KapOOHUIBHUMHU CHOJyKaMu (aiabJeriaMu, KETOHAMH) 3 OJIep>KaHHSIM

AJIKEHIB:
/R
(CgH5)3P=CH —CH3 + O=C —_— (C6H5)3P-J}CH—CH3 —_—
30863341 0880 &i 36017 RO T Bai \R | |
O —CR,

— (C4H5)3P=0 + CH; —CH=CR, (15.45)

Peakis (15.45) orpumana Has3By peakuii Bimmiza. Bona no3Bo-
JIl€ CUHTE3yBaTH aJIKEHU 31 CTPOr0 BU3HAUCHUM TOJIOKCHHSIM TOJBiii-
HOT'O 3B’SI3KY.

[ToxigHi ¢ochitTHrX Ta ¢PochaTHUX KHUCIOT 3HAXOASATH 3aCTOCY-
BaHHS SK I1HCEKTHUIMIMU JJIs1 OOpOTHOM 31 IIKIAHUKAMHU ClIbCHKOTOC-
NOAAPCHKUX POCIIVH: R
I
I

CHz0, CoHsO —C_ PCeHs
CCl,=CH—O0—P=0 CH—S—P=S
/ 4 |
CH30 C,Hs50 —ﬁ: —CHj, OCHg
aeodet o1 n 1 gadaioth
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Ximia opeaniunux cnouyk

PO3LJT 16. KAPBOHATHA KUCJIOTA TA II HOXIJIHI

KapOonaTHy KHCJIOTY 3 OAHOTO OOKY, BIIHOCATH 1O TiAPOKCH-
kuciaot, 1e OH-rpyna Oe3nocepeaHbo 3B’s3aHa 3 KapOOHUIBHUM Kap-
00HOM KapOOKCHJIbHOI Ipynu (TOOTO 00MABA T1IAPOKCHIIN € KapOOKCHIIb-
HUMH), a 3 1HIIIOTO, — JI0 IBOXOCHOBHUX KUCIIOT. B opraniuHii ximMii Bu-
BUAIOTh IOXiJHI KapOOHATHOI KHCIOTH: TaJOTr€HAHTIAPHUAN, E€CTEpH,
aM111 TOIIIO.

["anorenanrigpuau kKapOOHATHOT KUCJIOTH:

O O O
I I |
HO —C —OH Cl—C—OH Cl—C—Cl
KapOOHaTHA KHUCIIOTa hopminxiopun bopminguxaopun (Gocren)

MoHoranoreHaHrigpuan KapOOHATHOI KUCIOTH Ta iXHI COJIl He-
CTIMKI CIIOJYKH ¥ MiJ] YaC yTBOPEHHSI pO3KJIAIal0ThCSI:

I
Cl—C—OH —> CO, + HCI (16.1)

AJte 71 HUX ICHYIOTb CTiMKi €CTepH, IKi CHHTE3YIOTh 3 ()OCTEeHY:

I
COCI; + CHgOH  ——=  CI—=C—0—CH; + HCl (15 2)

¢docren MeTUIXJI0ppopMmiaT
ATOM XJIOpY TaJOT€HAHTIAPUAIB KapOOHATHOI KHUCJIOTH € peaK-
HIMHO3JATHUM (PYXJIMBUM) 1 TOMY iX €CT€pH 3aCTOCOBYIOTh B Opra-
HIYHOMY CUHTE31:
0O O
I I
CHg— OH + CI—C—O0—CH; —gg= CHs— O—C—O0—CHjs
I[I/IMCTI/IJ'II(ap6OHaT‘ 63)
Jluranorenanriapuan kapoonatHoi kuciotu (docren — COCI,,
bopminmaudyopun (dbayopuctuii kapoonin) — COF,) mmpoko BHUKO-
PUCTOBYIOTH B OpPraHIYHOMY CHHTE3I.
@oczen otpumyroTh mia yac B3aemonii CO 1 Cl, Ha cBiTI1 200 Mmij
4yac HarpiBaHHS HAJl AKTUBOBAHUM BYT1JUISIM.
Kpim Toro, docren (cuwibHa OTpyTa) MOXKE YTBOPIOBATUCS TIPU
HarpiBaHHI XJ0podopMy Ta IHIIUX XJOPIMOXIAHUX HA MOBITPI:
2CHCl; + O, —> 2COCl, + 2HCI
xyopohopm ¢docren (16 .4)
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3aBasKM BHUCOKIM peakIliHIA 3JaTHOCTI, (DOCTEeH IIMPOKO 3aCTO-

COBYIOTbH JIJIi CHHTE3y 0ararboX OpraHiuHMX CHOJyK: OapBHHKIB, JIKIB,
Kay4dyKiB, MOJ1yPETAHOBUX MOJIIMEDPIB.
1. CunTe3 miajkiikapOOHATIB:

0 O
I I
Cl—C—Cl +2HO—CyHs ——> C,Hy— O—C—0 —C,Hg + 2HCI
TieTHIKapOOHAT (16 5)
2. CunTe3 kapoaMiny (ce4oBHHM):
O O

| |
Cl—C—Cl +2NH; ——=  NH,—C—NH; + 2NH/Cl (16 6)

Bona rigpomizye ¢ocreH 3a piBHSIHHSIM:
O O
I I

CclI-C-Cl +2H 0 ——> HO—C—OH —> CO, + H,0
27 2HCl > P (16.7)
Awmign kapOOHATHOT KHCIIOTH
OH NH
/ / 2
o=c{ 0=c{
NH; NH,
KapOaMiHOBa KHCTIOTa (HETIOBHUN aMif) KapOamiJl (ceuoBUHA, MOBHUM ami)

KapOamiHoBa KHCIIOTA Y BIILHOMY CTaH1 HE TPAILISIETHCS, a 3yCTpl-
Ya€ThCS JIMIIIE Y BUTIISIAL COJIe — kapbamamis i €CTEPIB — ypemaHtis.

Il

Kapbamar aMOHit0
[1ix yac B3aemoAli aMOHIaKy 3 €CTEpaMU XJIOPKApOOHATHO1 KUCIIO-
TH YTBOPIOIOTHCS ypemawu, 110 3HAXOISTh 3aCTOCYBaHHsS Yy (dapma-
KOJIOT11 SIK CHOAIMHI ¥ OoJjeTramyroyi 3acoOM, HAPHUKIIAA METUIIOBUIA
eTep aMiy KapOaMiHOBOT KUCJIOTH (METUIIypETaH):

I I
Cl—C—0—CHz + NH3 —> HoN— C— O— CH3 + HCI

METHITypETaH (16 . 9)

Yperanu MokHa TakoX J0OyBaTH 3 KapOaMiy:
O 0
Il © I
CoHsOH + HoN—C—NH; —  H,N— C— O0—C,Hs + NH;3

eTUIIypeTaH (1 6. 10)

KapOboMia cCHHTETUYHMM criocoOoM yrmepiie O0yB no0ytuii Bee-
pom (1828 p.) nmursixom 13omMepu3allii miaHaTy aMOHIIO P HarpiBaHHI:
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O
{0 Il
NH4CNO — H2N—C— NH2
6%i a0 a1 11 3 8ad4al (16.11)
Y npoMuciioBOCTI HOTro A00YBalOTh 3 BYIJIEKUCIIOTO ray M amo-
niaky 3a temneparypu 200°C i tucky 200 aTm:

CO, + 2NH; —> (NH,),C=0 (16.12)
MoskHa Takox 100yBaTH KapOamiJ 13 pocreHy:
COCl, + 2NH; — (NH,),C=0 + 2NH,ClI (16.13)
a00 3 kapOOHATY aMOHIIO MiJ] Yac HarpiBaHHS:
(NH,),CO; — (NH,),C=0 + 2H,0 (16.14)

Kapb6amin BUsIBIIsi€ BIACTUBOCTI aMiny (T1ApOJi3y€e, YTBOPIOE COJ)
Ta aMiHy (QUIKUTYETHCS, AIlUIIOETHCS) OJHOYACHO:
O

I {0
HN—C—NH, + 2H,0  ———  CO, + 2NH; (16.15)

Kapb6amin BusiBisie ciaOki OCHOBHI BJIACTHBOCTI, HE3BaKAKOYW Ha
HAsBHICTh JBOX aMIHOTpyIm. Lle MOSICHIOEThCA CHPSIKEHHSIM HEMNOoi-
JICHUX p-€JIEKTPOHIB aTOMIB HITPOTEHY 3 7-€JIEKTPOHAMH KapOOHUIBHOI
rpynu. Bin %TBOpIOC COJI1 TUTBKH 13 CHJIbHUMH KHCJIOTAMMU:

Il {0
HoN—C—NH; + HNO; — = HN-CO-NH;-HNO3 (16 16)

Ilix yac marpiBamHsa no 150-170°C 3 kapbaMimy yTBOPIOETbCS

oiyper:
O O O O
I I {0 I Il
H,N—C—NH, + H,N—C—NH, —> H,;N— C— NH—C—NH, + NH;
(16.17)
CedoBuHA BCTyMa€ B peallil alKUTyBaHHS:
(”) O
I
H,N—C—NH, + CH3l —> H,N— C— NH—CHj3 + HI
MCTHUIJICCYOBHHA (16 . 18)
ANMITIOBaHHS CEYOBUHU NMPUBOAUTH 0 YTBOPEHHS Ypeiois.
O O O

I
H2N— 2:— NH2 + (CH3CO)20 —_— H2N— C— NH— (I.l,_ CH3 + CH3COOH
allCTUJICCUOBHHA (16 . 19)
Kap6amia mmpoko 3acTOCOBYIOTH JIJII OTPUMAHHS IjjacTMac (Kap-
OamiTHI cMOJIM 200 CEYOBHHO-(OPMAITBIET1THI CMOJIH).
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Cunre3 noJjiyperasis

Ioniypemanu — BUCOKOMOJEKYJISIPHI CIOJIYKH, YTBOPEHI ypeTa-
HOBHUMH IpyliaMy B MaKPOMOJIEKYJIax MOJIMEDY.

[x MOXkHa ofepKyBaTH 3a CTapoOI0 TEXHOJIOTIEI0, BUXOIIYM 3

dbocreny, riaikoiIr0 Ta AlaMiHy:
O O 0]
I I

I
2Cl—C—Cl + HO—R—OH T ClI—-C—0—R—0—C-CI

IUXJIOPKApOOHATHUI ecTep TIIIKOII0

(-CO-O-R-0-CO-NH-Ar-NH-),

noJjiyperaHn (16 . 20)
[lepCcreKTUBHINIOK € TEXHOJOrisl AJOOYBaHHS MOJIIypeTaHy 3 IJIi-
KOJIIO Ta A11301[iaHaTy 3a PEaKIli€l0 CTYMIHYACTOI MOJIMEPHU3aIlii:

PR

nO=C=N-Ar-N=C=0 + nHO-R-OH — (-CO-0-R-O-CO-NH-Ar-NH-),

nCI-CO-ORO-CO-CI + nH,N-Ar-NHy——
-2nHCI

niizoriaHar noJiiyperan (1621)
Ak naii3o1iaHaT 4YacTO BUKOPUCTOBYIOTH, HAIpUKIaj, TeKcame-
TUJICH I113011aHaT- 1,6, a sK TIiKoJab — OyTanaion-1,4.
CuHTe3 KapOaMiTHUX CMOJI

H,oN-CO-NH>
O O
[ CH,O | 2CH,0 I
H,N-C-NH-CH,-OH < >  HOCH,-NH-C-NH-CH,0OH
MOHOT1IPOKCUMETHIICEYOBHHA 0ic(TiAPOKCUMETHIT)CEYOBUHA
l -H,O l -H,O
H,oN-CO-N=CH, CH,=N-CO-N=CH,
METHJICHCEYOBHHA JIMMETUIICHCEUYOBHHA
l t noJiMepu3alis l t
—|\||-CH2-|}|—CH2— -|\I|-CH2-|}|-CH2-
CO CO CcO CO
| | I |
H2N NH2 H2C:N N:CH2

JiHilHa Oy/oBa MoJyIiMepiB
— N—CHZ—ITI—CHZ—I}I—
I
CcO CO CO
I I |
— N—CH,—N—CH,— N —

TpuBiIMipHa (3MMTa) Oy/10Ba MTOTIMEPY (16.22)
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HesanexHo BiJi yMOB MPOTIKaHHA peakilii kapoamiay 3 ¢popmaib-
JIETiIOM Ha TepHIid ii cTajli YTBOPIOIOTHCS OKCIMemunieHosi (Memu-
nonvri) Tpynu. KapOamia Mae 4oTUpH peakiifHO3AaTHUX aTOMHM TiJIpo-
reHy ¥ TeOpeTUYHO MOoxe mpuegHatu yotupu moisekyiau CH,0, ytBo-
PIOIOUM  mempamemunoiceyosury. Peakiiio yTBOPEHHS METHIIOJICE-
YOBUHU MO>KHA MOJIATH PIBHSIHHAMMU:

H,NCONH, + CH,0

H,NCONHCH,OH (16.23)
MOHOMCTHIIOJICCYOBHHA
HOCH,HNCONHCH,OH  (16.24)
JUMCETHIIOJICCYOBHHA
HOCH,HNCON(CH,0H,  (16.25)
TPUMCTUIIOJICCHOBHUHA
HOCH,HNCON(CH,0H; + CH,0 =— (HOCH,),;HNCON(CH,OH, (16.26)
TCTPAMCTUIIOJIICCUOBHUHA
i peakiii y BOJHOMY pO34MHI OOOPOTHI ¥ MPOTIKAIOTh /10 BCTa-
HOBJICHHS PIBHOBArwu.
3a pH > 7 1 npu KiMHATHIN TeMmmeparypi MoOHO- U Oumemunion-
Cce4068uUHy MOXKHA BUJUIUTH Y BUTJISIII YUCTUX KPUCTATIYHUX CIOJTYK.
MexaHi3M Kuciomuo2o kamanizy Ha NPUKIAAl PEaKilii yTBOPEHHS
MOHOMETHJIOJICEYOBUHHU MOYKHA MOJIATH TAaKUM YHHOM:

ﬂ

H,NCONHCH,0OH + CH,0

11

HOCH,HNCONHCH,0H + CH,0

CH,=0 + HA === *CH,OH + A" (16.28)
H2NCONH2 + +CH20H - H2NCONH2+'CH20H (1629)

H,NCONH,"-CH,OH + A~

e HA = CH;COOH, H,CO31 T. 1.

Enepris aucomiamii MOHO- 1 JMMETHIOJICEYOBUHHU CKJIAJa€

19 xxan/monb. KinneBa cranist peakii (Il. 8), sk HaiOUIbII OBUIbHA,

BU3HAYA€ IIBUJKICTh Yycie€i peakuii. MexaHI3M ocHoHO20 Kamanisy
peakiii npueaHaHHs GopMaTbIeriy TaKHil:

H,NCONH, + B =— H,NCONH™+ BH" (16.31)

H,NCONH~ + CH,=0 H,NCONHCH,0O™ (16.32)

H,NCONHCH,0O~ + BH* H,NCONHCH,OH + B (16.33)

Jucorrialis METUIIOJICEUOBUHM MTPOTIKAE AHAIOTTYHO, aJi€ TITbKU Y

3BOPOTHOMY HalpsMi: 4yepe3 BiAIMICIUTIOBAHHS MPOTOHA W YTBOPEHHS
AHIOHA METUJIOJICEUOBHHHU.

H,NCONH-CH,OH + HA  (16.30)

g
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Peakiuii KoHIeHCaNlll METHI0JbHUX I'PYII

Peaxiiii METUJIOJIBHUX TPYyN € OCHOBHHMH PEaKIisIMH MPOIECIB
KOHIeHcallii. MoXHa BUIIINTHA NEKUIbKA OCHOBHUX MUNI8 peaxyii KO-
oencayii-

— BUHMKHEHHSI METHUJICHOBHUX 3B’ SI3KiB

-NHCH,OH +H;N- -NH-CH,-NH- + H,0 (16.34)

— BUHUKHEHHSI TUMETUIeHE(DIPHUX 3B’ A3KIB:

-NHCH,0H +HOCH;NH- == -NH-CH,-O-CH,-NH- + H,0 (16.35)

— BUHUKHEHHSI eJIKUIePIpHUX 3B’ A3KIB:

-NHCH,OH +ROH -NH-CH,-OR + H,0 (16.34)

— BHYTPIIIHbOMOJIEKYJIIPHA KOHJIEHCALlIsl 3 YTBOPEHHIM YPOHOBHUX
KiJIeIb a00 KIHIEBUX ITUKIIYHUX YTPyTyBaHb:
O O

Il Il
HO-CHy-N—C—N-CH,0H === _C.
| | HO-H;C-N"""N-CH,0H

HZC\ /CH2 HZC\O/CHZ
OH OH (16.37)

Jlnst oTpuMaHHs KapOamiTHUX CMOJI BaXKJIMBI TEPIIl 3a BCE peakilii
(16.34) i (16.35). IcHye nmekinpKka BapiaHTIB MPOTIKAHHS MEPIIOi CTamil
KoHJIeHcallli metunosncedoBuH (pH 3,96; 35°C).

HezatBepain kapOamigodopMaabIeriHi CMOJIM, HE3AICKHO BiJ
CIoco0y 1X OTpUMAaHHS MalOTh JIIHIWHY CTPYKTYpPY, HAIPUKIAI;

CH3-NH-CO-NH-CH,-NH-CO-NH-CH,-NH-CO-NH-
TPUMETHIIEHTpUKapOamiz (1 6. 38)

[lix gyac 3arBepaiHHsS MOHOMeTHIoJIceuoBuHU 3a 100-140°C mpo-

TIKa€, TOJJOBHUM YMHOM, PEAKIIis:

-NH-CH,0OH +H,;N- —> -NH-CH,-NH- + H,0 (16.39)
[lix gac 3aTBepAIHHS CYMIIlll MOHO- 1 TUMETHUJIOJICEYOBUHHU 3a I€l

K TEMIIEpATypHu UAYTh TAKOXK PEAKIIIi:
-NH-CH,0OH +HOCH,-NH —> -NH-CH,-NH- + H,0 + CH,0 (16.40)

-NH-CH,0H + -NH-CH,0H —> -NH-CH,-N-CH,OH + H,0
| (16.41)

[lim yac 3aTBepAiHHA B TUX CaMHMX yMOBaX JUMETHJIOJICEUOBHHH,
KpIM JIBOX OCTaHHIX, TPOTIKA€E TAKOXK PEAKIIA:

-NH-CH,0H +HOCH,-NH —> -NH-CH,0CH,-NH- + H,0 (16.42)
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PO3LJ1 17. TIIPOKCUKUCJIOTHU 1 OKCOKUCJIOTH

17.1 I'izpoxkcukmncJI0TH
['APOKCUKUCIOTH MICTATh Y MOJIEKYJIl OJTHOYACHO T1APOKCHIbHY ¢
KapOOKCHJIBHY TPYNU. IX KnacuikyloTb 3a ocHosHicmio (KiTbKiCTIO
COOH-rpyn) ta amomnicmiwo (xinpkicte OH-rpyn, BKIIOYarouM Kap-
ookcunbny OH-Tpymy):

0 O Cl)H o OH OH o
A Ox
HO— CHy— cZ ,C—CHy— CH—C? Scdn—dn—c?
OH HO NOH HO” N OH
TJIIKOJIEBA KUCIIOTA s0TydHa KUCIIOTA BHHHA KHCJIOTA
(0OTHOOCHOBHA, IBOXaTOMHA) (IBOOCHOBHA, TPHATOMHA) (IBOOCHOBHA, YOTUPHUATOMHA)

3a npaBwiamu HoMmeknatypu [UPAC ix Ha3uBaroTh 3a BIJIIO-
BiJJTHOI0O KapOOHOBOIO KHCIIOTOI 3 J0JaBaHHAM Ipedikca 2iopoxcu-.
Hywmepartis mounHaeTbes 3 aToma KapOoHy KapOOKCHUIIBHOT TPyIIH:

0 QH OH 4
Ox
HO— CH,— CH,— ¢Z Nc_CH—CH—C?
OH HO” N OH
3-T1IPOKCUIIPOITIAaHOBA KUCIIOTA 2,3-1uriIpokcuOyTaH/110Ba KUCIOTA

3a paiioHaJIbHOK HOMEHKJIATypOI IOJIOKEHHS T1IPOKCHIHHOT
IpyIH MO3HAYAETHCS 0, 3, Y TOIIO:

a
¥V Y B a O
CH3— CH—CZ HO— CH,— CH,— CH,— 7
| OH \ OH
OH
0-T1IPOKCHUITPOITIOHOBA KUCIIOTA Y-T1ApOKCUOYyTHpPATHA KUCIOTA

0-MOJIOYHA KHCJIOTa

Kpim Toro, nis riipOKCUKUCIOT XapaKTepHE 30€pEKEHHS 1CTOPUY--
HUX (EMITIpUYHUX) HA3B — TUIIKOJIEBa, MOJIOYHA, BUHHA, SIOJTyYHA TOIIIO.

MeToau oacpKaHHA riI[pOKCI/IKI/ICJIOT

1. TigpoJi3 rajoreH3aMilmeHux KHCJIOT TiJ Yac HarpiBaHHS 3

BOJIOI0 200 JIyTrOM:
CH,CI-COOH + H,0 — HOCH,-COOH + HCI

MOHOXJIOPOLTOBA KUCJIOTA TJIKOJIEBA KHUCIIOTA (17 . 1)

2. OpepkaHHs 3 aJbJAeriliB, KETOHIB /i OPraHiYHUX OKCHIIB

yepe3 rifpokcuHiTpuan (mianoriapuum). Ilig vyac B3aemonii anpie-

TiJiB 1 KE€TOHIB a00 OpraHIYHMX OKCHJIB 13 I[1aHITHOIO KHUCJIOTOI YTBO-

PIOIOTBCS YiaHo2iOpuHU, SIK1 Jalll TIAPOTI3YIOTh Y Jy>KHOMY a00 KHCJIOT-
HOMY CEpEeIOBHIIII:
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QH (l)H
@)
7 +HCN l +2H,0
CH3—C{  —— CH;—~C—CN —g=— CHs— CH— COOH
OH | 3
H
HITPHJI O-T1APOKCUIIPOITIOHOBOT KUCIOTH O-T1APOKCHUITPOIIIOHOBA KUCIOTA
CHZ_CHZ +HCN +2H,0
- 27 27 - 27 27
\O/ — > HO-CH,-CH,-CN —>-NH3 HO-CH,-CH,-COOH
HITpWI B-TiAPOKCHUITPOITIOHOBOT B-TiapoKCcHIIPOITiOHOBA
KHCJIOTH KHCJIOTa (1 7. 2)

3. Cunte3 B-riaApoKcUKHMCIOT 3a peakuielo Pedopmarcbkoro.
[leit meToa mojArae y B3aeMOJii ecTepiB o-OpoMKapOOHOBHX alo0 -
XJIOPKapOOHOBUX KHUCJIOT 3 albJCTiJaMH ¥ KETOHAMH B MPHUCYTHOCTI Zn:

O OZnBr O
(ny_\/\ I | I

R—C—R + Zn + Br—CH,— C—OR —= R—C—CH,— C—OR —22M_
\_/ | -Zn(OH)Br
R

OH @) OH
! I H,0/H" |
—= RTC—CH—C—OR ﬁ» R C —CH,— COOH
R R (17.3)
@i3znuHi ¥ XiMiYHI BJJACTUBOCTI

['iapokcUKUCTOTH — 1€ PiAKi ad0 KpUCTaNII4YHI PEYOBUHHM, SIKI
n00pe pO3UHHSIOTHCS Y BOAl. BOHM MarOTh BHUIL TEMIIEpAaTypy KUIIHHS
1 TOIJICHHS, HXK BIAMOBIIHI HE3aMIIIeH1 KapOOHOB1 KUCJIOTH, YHACIIIOK
J0IATKOBOIO YTBOPEHHS BOJHEBHX 3B’A3KIB T'JIPOKCHIBHUMH TPyHaMH.
Jlist BCiX O-TTOXIAHMX, KPIM TJIIKOJEBOI KUCIOTH, BJIACTUBA €HAHMIO-
Mepis (IPOSIB ONITUYHOI AKTUBHOCT1) 3aBJISIKU HASIBHOCTI aCUMETPUYHOTO
aToMa KapOoHYy. ['IIPOKCHKHMCIOTH, OCOOJMBO O-TOX1JHI, CHJIBHIIIII,
HIDK KapOOHOBI HE3aMIIIECHI aHaJIOTH, IO TMOSCHIOEThCSA BIJIMBOM Ha
KHUCIOTHICTD -I-edekty OH-rpynu.

JIst TIAPOKCUKHUCIOT XapaKTEepHI BIACTUBOCTI K KHCJOT, TaK 1
CHUPTIB. SIK KUCJIOTH BOHU YTBOPIOIOTH COJIi, aMiAH, €CTEPH, a K CIUP-
TH — aJIKOTOJISATH, €TEPH 1 eCTepH, TAIOTEHITOX1/IHI TOIO. Y psijii BUMa-
KiB T1JJPOKCHUJIbHA Ta KapOOKCUJIbHA TPYIH PEAryroTh MPAKTUYHO OJHO-
yacHo. Tak, mia 4ac Ail METaJIYHOTO HATPil0 CIOYATKY YTBOPIOETHCS
CLJIb 32 KAPOOKCUIILHOIO IPYTIOL0, a MOTIM aJIKOTOJIST 3a T1APOKCHIBHOIO.
His cnonyk Ha 3pa3ok PCls npuBoauTh 40 OJIHOYACHOTO CHUHTE3Y O-Ta-
JIOT€HALIAJIOTAJIOTEHITIB:
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O O

| I
R—CH— COOH -3 R— CH—C— ONa - R— CH— C— ONa

OH OH ONa
@) @)
) +2PCI yZ
R—CH—C7 —— >  R—CH—CZ _ + 2POCl; + 2HCI
OH Cl
TiIpOKCHKapOOHOBA KUCIIOTA XJIOPAHT1IPUI-0-XJTOPKapOOHOBOT KUCIOTH (17.4)

Maitke OJHOYACHO BIZOYBA€ThCS TAKOXK B3AEMOIS T1APOKCH-
KHCJIOT 3 YTBOPEHHSIM emepoecmepis.

3 iHmoro OOKy, MiJ 4Yac Jii rApOreHrajJoreHiiB 3aMilly€eThCs ra-
norenoM Jnumie cnuproBa OH-rpyna, a kapbokcunpHa OH-rpyna 3amnu-
maetbest 0e3 3MiH. Ilig yac 1ii BOAHOTO pO3YMHY JYTy HaTpiEBY ClIb
yTBoproe Tuibku COOH-rpyna.

Jlns 3amoOiraHHsS OJHOYACHIM B3ae€MOIl TiIIPOKCHIBHOI 1 Kap-
OOKCUJIBHOI TpPYN 3 peareHTaMu 3aCTOCOBYIOTh TaK 3BaHUU Memoo
3axucmy @ynkyionarvHux epyn. Hampukinana, npu peakilli CIUpTOBOI
OH-rpynu (1) xapOOKCUIIBbHY TPyNy MEPETBOPIOIOTH B €CTEPHY, a Mij
yac peakuii COOH-rpynu (2) cnupTOBUM TiAPOKCHI MEPEBOIATH B
eTepHy abo ectepHy rpyny. Ilicins 3akiHueHHST OCHOBHOI peakiiii 3axu-
IMeHa TpyIa, HUIIXOM TiApoJii3y, MEPETBOPIOETHCS (PETCHEPYETHCS) Y
BUX1/IHY. Taka omnepailisi HA3UBAETHCS 3HAMMAM 3AXUCMY.

Peakuisa 3a OH-rpymnoro (1):

O . O +H-X
R— CH— C< OH zaxuct COOH R— éH - C\ OCHOBHA peariit

ripokciecTep
X o X o)
| y + | Va
—~ R—cH—C O = R-—CH—c{
OR'  3HATTA 3aXHCTY OH (17.5)

Peaxuis 3a COOH-rpymnoo (2):

OH o OCOR'
7 +RCOCI
R—CH— N OH 3axucr OH ~

0 HX
R— CH— C\ OCHOBHa pEaKIiis
OH

K
KapOOHOBA KUCIIOTA

OCOR' OH 0
| z +H,0, H* | <
—_— R— CH— C\ 3H;[TTEI 3;1XI/ICTY: R—CH— C\ X (17 6)
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KHCJIOT

JIist He3aXMIIEHUX T1APOKCUKUCIOT CIOCTEPIraeThCsl B3a€EMHMUIM
BIUIUB T1APOKCUJIBHOI 1 KapOOKCUJIBHOI TpyI, IO OCOOJMBO IPOSB-
JSETHCA 32 X CyMIKHOTO po3TallyBaHHA. Tak, 0-T1JPOKCHKHUCIOTH JIeT-
KO BIJHOBIIOIOTHCS 0 KapOoHOBHX KucOT mia aiero HI, a mix gac ku-
m’atiHasg 3 po3seaeHorw H,SO, Buminserbcss 000B’SI3KOBO MypallidHa
KHCJI0Ta, sKa 37aTHa po3kiagatucs aam a0 CO 1 H,O:

HO — CH,— COOH + 2HI —> CH3COOH + I, + H,0

IJ1iKOJIEBA KUCIIOTA (17.7)
OH
| /O H+
CH; — CH—C OH — > CH3CHO + HCOOH (CO + H,0)
0-T1IPOKCHIIPONIAaHOBA KUCIIOTA (178)

3a BIJMICIUICHHSM BOJM MOKHA MPOCIIJAKYBATH 3a BiAMIHHICTIO
MIX 0-, -, Y-[IT1IpOKCUKHCIOTaAMHU.

17.1.1 Peakuii gerigparauii a, f, 7, O-TIAPOKCUKHUCIOT

a-l'iopokcuxuciomu B IPUCYTHOCTI KaTATITUYHOI KIJIBKOCTI MiHEpaJIh-
HUX KHUCJIOT YTBOPIOKOTh MIXKMOJIEKYJISIPHI LIMKIIYHI €CTEPU — IAKMUOU

HaC. 0773 HC
3 H  HO._O . N
Ao n L we bt
1 H : '2HO
H‘O CHj 2 O/ ~o”

CH3 (17.9)
JJaKTHUJ (l'l"lﬂpOKCI/IHpOHIOHOBO.I. KHCJIOTH
VY Kuciaomy cepeoBHIII 1]l Yac KU SITIHHA peakiiisi MPOXOJUTh Y
3BOPOTHOMY HANPAMKY (2i0poiz 1akmuois).
S-l'iopokcukuciomu Tipyu HArpiBaHHI JIETKO BIIUICTUTIOIOTH BOJY 3
YTBOPEHHSAM 0-, S-HeHaACUYeHUX KUCIom:

C/O —to’ CH,=CH C/O
HO —CHZ— CHZ— \ OH -HZO 2= AN OH
B-TiIpokcunponanoBa KMCIOTa (1710)

y-, 0-1'i0pokcuxkuciomu 3a aHAJIOTTYHUX YMOB YTBOPIOIOTH BHYT-
PIlITHI HUKIIIYHI €CTePU — JIAKMOHU.

z O t©
HO-CH,-CH,-CH,- C —_— C=0
OH -H,0 /
O
Y -TiApoKCcHOyTaHOBA KHUCTIOTA Y -OyTUPOJIAKTOH (17.11)
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JlakTOHM TiJ A1€I0 PO3YMHIB JIYTiB TiIPOTI3YIOTHCS 0 BUXITHUX
KHCJIOT.
w-l'iopoxcukuciomu TiJ 4ac HArpiBaHHS BCTYNAIOTh Y PEAKIIIIO

MOJIIKOHJICHCAllll 3 YTBOPEHHM IOJIIECTEpY:

O 0] O %)

I Il Il
nHO-(CH,),-C-OH + nHO-(CH,),,-C-OH W O-(CHy)-C-O-(CH,)-C

m>5 MOJIIECTEP @W-T1APOKCUKHUCIIOT
(17.12)
OKHCHEHHS IAPOKCUKUCIIOT
I'iIpOKCUKHUCIIOTH OKHUCHIOIOTHCS 3HAYHO JIETIIE MOPIBHSHO 3 iX
HACHYCHUMH KapOOHOBHMH aHajioraMu. [Ipw 1IbOMy CHOJYyKH 3 Tep-
BUHHOIO T1JIPOKCHJIHLHOIO IPYHOK0 OKHUCITIOIOTHCS J0 allbJIEeTiay, a 3 BTO-
PUHHOIO — JI0O KETOHY 3 YTBOPEHHSIM BIJIMOBIAHO aJbAETiAO- 1 KETO-
KHCJIOT:

0
[0] I
HO—CH,—COOH ——» H— C—COOH
-2

IJIIKOJIeBa KUCIIOTa rJIioKcajieBa KUCJIoTa

N 7 o

0
Z [C] 7
CHz— CH— ——» CHy—C—C
’ “NoH THo 3 N OH

MOJIOYHAa KHUCJI0Ta HipOBI/IHOFpaI[Ha KHCJIOTa (17 13)

17.2 OkcoxkucaoTu (AJbJAEriIOKUCIOTH i KETOKMCIOTH)

Cnonyku, 10 CKIaay MOJEKYJ KX MOPs 3 KapOOKCHIHHOIO TPY-
MO0 BXOJIUTh aJIbAErifo- abo keTorpyna (KapOOHUIbHA), HA3UBAIOTHCS
okcoxkucaromamu (anvoeziooxkuciomamu 9 kemoxuciromamu). Kapoo-
HiJbHA Tpyma >C=0 Ha3UBAETHCA OKCOSPYNOIO.

Homenkaartypa

3a "HomeHknaryporw [UPAC Ha3BH OKCOKHUCJIOT CKJIAIarThCS 3
Ha3BM KapOOHOBHUX KHUCJIOT 13 JA0jJaBaHHAM Mpedikca okco- (Tadmn. 1.5).
3a palioHaJbHOK HOMEHKJIATYypOI I1X Ha3BH CKIQJAalOThCS 3 HasB
BIIMOBITHUX KHUCJIOT 13 JOJaBaHHSIM Ha3BU almly (aabIeriTOKHCIOTH)
a00 mnpedikca xemo- (KETOKUCIOTH). 3a aHAJIOTIE€ 3 IHIIUMH IOXIJI-
HUMH KapOOHOBUX KHCJIOT OKCOKHUCIOTH OyBamwTh O-, (-, Y- TOIIO.
30eperKeHl TaKOX JIedKl TPUBIaJIbHI HA3BH.
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Tabauys 1.5
Ha3Bu 0KCOKHCJIOT
dopmyJia Homenkiaarypa
IUPAC ‘ panioHaJbHA ‘ TPUBiaJIbHA
AJIBJIETiTIOKHCJIOTH
H \ /O bopmi- .
/C C\ 2-0KCOETaHOBA TJTIOKCHIIOBA
') OH MypaIiiHa
H\C— CH —C/O 3-oxco- dbopminonToBa MaITOH®
O/ 2 AN MpoNaHoOBa p I aJIBJIET1THA
HO O
%
;c— CH—CH,— cZ
0 | ,0 OH| 2-opmin- dopmin- ]
C< H OyTaH[10Ba OypIITHHOBA
Kerokucsiorn
O :
Il P 9] 2-0KCO- Ol-KETO- ipo-
CH3— C—=C_ oH IpoIaHOBa IPOIOHOBA BHUHOTpaIHA
O
I i O 3-0Kc0- arneTwIoONTOBa | alleTOOITOBA
CH3— C— CHy— C{ OyTaHoBa
OH
@)
HO N I 40 2-0KCO-
C—C—C Ipomaniosa KETOMAaJIOHOBAa | ME30KCaJIOBa
O/ N OH p

Cnocid OTpUMaHHA OKCOKHMCJIOT

1. T'iaposi3 reMiHATLHUX JUTAIOTE€HKApOOHOBUX KUCIIOT:

0
s
Cl,CH—C
7 N oH

+ 2HOH m’

2. OKMCHEHHS T1IPOKCUKHUCIIOT, CIIUPTIB, TI1KOJIIB:

O
y
CHy—CH—CcZ

| N OH

OH

MOJIOYHA KHUCJIOTa

,CH=CJ -H,0 C—CJ
HO OH M2 H” OH
(17.14)
O
L, cH—c—c?Z
-H0 I OH
0 (17.15)

MPOBUHOTPATHA KUCTIOTA
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O O
v G
CH,—OH [o](HNO;) C< [O] C<
| - | "H — | "OH ol
CH,— OH CH,— OH CH,— OH ~ 40
€THJICHTIIIKOJIb TJIKOJIEBUH alIbJIETIT  TIIKOJIEBA KUCIOTa C\ OH
0 Ny
z [O C
S <, 2w
Oox | .
C TIIIOKCHIIOBA KHCIIOTA
H* rmioxcams (17.16)

3. B3aemosis anmirajioreHifiB 3 IiaHigaMH 3 HACTYIIHUM Tiapo-
J130M OKCOHITPHIIIB:

O O
7 +CUCN +2H,0 7
_ T e CHae— C—C=N —222, CcH.—C—C
CHs™N ¢ “cwar . © ﬁ: ¢ -NH; 1T “NoH
O O
AlCTHIIXJIOpU OKCOHiTpI/IH 2-OKCOHpOHaHOBa KHUCJI0Ta (17. 17)

XiMIiYHI BJACTUBOCTI OKCOKHMCJIOT

KucnoTHi BIacTUBOCTI OKCOKUCIOT BUPAXKEH1 CHIIbHIIIE, HIXK BIJI-
MOBIIHUX T1APOKCUKUCIOT. JIJIsl 0-OKCOKUCIIOT XapaKTEpHI BCl PEaKIili,
TUIOBI JUIsl KapOOKCWJIBHOI 1 KapOOHUIbHOI Tpyn. B3aemHuil iHAyK-
TUBHUI BIUIMB BKa3aHUX IPYI 30UIbLIYE iX peakiiiiHy 34aTHICTh. Tak,
HanpuKJIaa, TJIIOKCWJIOBA KHCJIOTA, YHACIIIOK BHCOKOI MOJIsIpU3allii
aNbJETIIHOI TPyNW T [1€10 KapOOKCWIbHOI, BCTYNA€ B peaxyiro
Kanniyyapo (OKuCHEHHS-B1THOBJICHHS).

O‘\{c—»cgo MO~ oM xoH, ONc_or© ) o—chp— C/O
H”" "™oH 0% X0 Ko/ NokK © Nok
KaJlieBa ClIIb I[ABEJIEBOI  Kayli€Ba ClIb IIIKOJIEBOT
KHCIIOTH KHCIIOTH (17.18)

Takuii B3aeMHUN BIUIMB (YHKIIOHAIBHUX TPyl y BHUMOAAKY,
HaIPUKJIAJ, IPOBUHOTPATHOI KUCIOTH IPUBOAUTH A0 11 PO3LICTUICHHS B
MPUCYTHOCTI CyJb(aTHOI KUCTOTH abo M Yac ii HarpiBaHHS:

O O
7 H,SO, . 7
CH;— C—C N IeKapOOKCHITIOBaHHS CH;—C N + CO;
I OH H
0]
MiPOBUHOIPAIHA KHCIOTA aneranpaerin ~ (17.19)
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IIUPOKOT0 BUKOPUCTAHHS ii ecTepiB (HATPIMAIlETOOITOBOIO €CTepy) B
OpraHiYHOMY CUHTE31. [T OTpUMYIOTH 13 KETeHa 3a PEaKIIi€lo:
CH,= C— y
2CH,=C=0 —> | -- FHOH_ CH3— C— CHy— C\/
H,C— C=0 I OH

o)

ancToouToOBa KHUCJI0TAa (1 7 . 20)

O

AHCTOOHTOB& KHCJIOTa JICTKO I[GKap6OKCI/IJIIO€TBC}II

Co
Forrc? €y CHy—C—CHs + CO,
(II t,,OH I
0 0
ateron (17.21)

BaxiMBUM MOX1IHUM I11€1 KUCJIOTH € €THJIOBUHN €CTep alleTOOITO-
BO1 KUCJIOTH, IKHW OTPUMYIOTH 3 JUKETEHY U €TaHOIY:
CH,=C—0 2
| -l- + H=0CHs —=  CH3— C— CH;— C{
H,C— C=0 I OC;Hs
O

€THJIOBHH €CTep aleTOOLTOBOI KHUCIOTH (17.22)

@)

KilacuuHoto peakiii€er0 OTpUMAaHHSI aleTOOLTOBOTO €CTEepy €
KoHnOeHcayisi Knausena 3 eTunanerary 3a aHAJOTIE 3 allbJIOJBHOIO

KOH/ICHCAIIEIO:
@) O 0
z z C,H:-ONa z
CH—C + CH+—C —2 5 % CHy— C—CH,— C
8 N 0OC,Hg 3 "N 0C,Hs -C,H:OH T > 7N OC,Hs
O
(17.23)

Mexanizm konaencauii Kusiizena. Ilin BrumBoM okcorpynu B
MOJIEKYJIl €THJIAIleTaTy aTOM TiJIPOT€HY OTPUMY€E MIABUIIEHY pPYyXJIU-
BICTh 1 B IIPUCYTHOCTI KaTajizaTopa €TUJIAaTy HaTPil0 BIAIMICIIIOETHCS 32
CXEMOIO:

H |
3 AN OC2H5 -C,HsOH .CHZ— C— OC2H5 Na

METaJOOPTaHIYHUN KOMIUIEKC (17.24)
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Kap0aHioH € cJIbHUM HYKJICO(IJIOM 1 pearye 3 HaCTYyITHOK MOJe-
KyJIOIO eTujlaleTaTy 3a KapOOHUIBHOIO TPYINOK 3  YTBOPECHHSIM
KOMILIEKCY 1:

O - CI:H3 chl: H C")
l |
:CH;— C— OCyHs | Na + 0=C  ——=| 10— C—CH—C— OCoHy N&
OC,Hs OC,Hg

KOMILIEKC 1 ( 17. 25)

Kommiiekc 1 BigmIeruiroe MOJEKYIY CIOHPTY 3 YTBOPEHHSM
HaUTPIAIOX1THOTO allE€TOOILITOBOTO €CTEPY:

HC H O .

B \ _Na
.0O—C—CH—C— OC2H5 Na ——mm CH3— C— CH—C—OC2H5 —

| -C,HsOH I I

OC,Hs 0 0

+HCI CH3— C— CH,— C— OC,Hg
™ || ||
0 0 (17.26)

AIIETOONTOBUN €CTep, 3aBIASKH CBOIH OyJ0Bi, TPOSIBIISE KETO-
€HOJIbHY TayTOMEPIIO:

H5C O\H
NH3—(I%—CH2—(”:—OC2H5 == CH3—(I2:CH—(“:—OC2H5 - | /c')
0 O OH O
B&OT 1146151 490% sitsuiaoia ao10% OC2Hs
(17.27)

EHonbHa opma eHepreTHYHO MEHII BUT1JIHA, i€ 3a PAXYHOK BU-
HUKHEHHS CIPSYKEHOI CUCTEMU KPaTHUX 3B’SI3KIB 1 BHYTPIITHHOMOJIEKY-
JSIPHOTO BOAHEBOTO 3B’SI3KYy iCHY€E B KiibkocTi mpubauszHo 10 %. Keto-
€HOJIbHA TayTOMEpisl Ha3WBA€THhCS TAKOX IPOTOTPOITHOK 130MEPIEIO,
TOMY IO CYIPOBOKYETHCS TMEPEMINICHHSIM TMpOoTOHA. Buxomsum 3
TayTOMEPHUX BJIACTUBOCTEH IJi al€TOOLTOBOrO €CTEepy, BIH 3JaTHUM
BCTYIIATH B PEaKIlii B KETOHHIA a00 €HOJIbHIN (opM.
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L'iopoxcokuciomu i OKCOKUCI0mu

17.2.1 CuHTE3M HA OCHOBI AIETOOLTOBOIO €CTEPY
Peakiiii kKeToHHOI GOpMH alIeTOOLTOBOIO eCTEPY:

OH 0
[H] | |
— > CHz— CH— CH,— C— OC,Hs
™0
| +HCN  _ CHy— € CHy— C— OCoHs
CN
CHz— C— CH,— C— OC,Hs —
I I OH 0
0 0 +NaHSO | I
| tNaHSOs,  CH,— € CHp— C— OCoHs
SO3Na
L *NH0H, - cH,— Cc— CH,— C— OC,H;

-H,0 I
N—OH O (17.28)
Peakuii enosibHOI popmu:

Cl O
+PCls | Il
Pociana CHa— C= CH—C— OCHs
Mo
+Br2
> H3— C— CH— C—
o ﬁ CHy— C— CH— C— OCzH
CHz— C= CH— C —OC,Hs — Br Br
I
*NH; . CHy— C=CH— C— OC,H;s
o |
NH, O
I
*CHCOC - cH;— C=CH— C— OCyH;
-HClI I
O— C— CHj
) (17.29)

3a JOMOMOIOI0 alleTOOLTOBOI0 €CTepy MOKHA CHHTE3yBaTH Kap-
OOHOBI MOHO- 1 JTUKHCIIOTH, KETOHH W TUKETOHU. Y TBOPEHHS KUCIIOTU
a00 KETOHY 3aJeKUTh BiJ KOHIIEHTpAIlli JIYTy, SKUM BHUKOPUCTOBYIOTH
JUIs pO3IICTUICHHA. Y BUIMAJKy KoHIEeHTpoBaHoro NaOH cnocrtepi-
ra€ThCs KHUCJIOTHE PO3MISIJICHHS, a B pa3l po30aBICHOTO — KETOHHE
PO3IICIIICHHS:
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+2NaOH(xonm) 0
CH3— C'J‘ CHZ— C'L‘ OC2H5 - ] 0] O
| |
+NaOH(po36.) o~ - -
KHCJIOTHE KETOHHE -C,H:ONa > CH3—C—CH,— C—OH
PO3LIEIICHHS PO3LIEIIEHHS

KETOKHCJIOTa

O
g CH !I CH
_— 23— —_ 3
€O, aleToH ] (1730)
HartpiiianieToonroBuii ectep BOJIOJIE JBOSKOI PEAKIIHHOI 3/1aT-

HICTIO, 1110 I0Op€e BUHO 31 CXEMM:

+C,HsONa -+

CH;— C— CH,—C—0C)Hy —— CHz3— G=CH=,C— OC,Hs| Na
I I -CoHz0H E '
o) @) ) O

(17.31)

JlaHuii aH10H allETOOIITOBOTO €CTEPY MICTUTh CIPSIHKEHY CUCTEMY 3
YPIBHOBaXEHUMHU 3B’ SI3KaMU ¥ JI€JIOKATI30BaHUM HETaTHBHUM 3apsiioM.
Tomy B peakiisix BIH pearye sik MO OKCHUI€HY, 3 yTBOpeHHsM O-1mo-
X1JTHUX, TaK 1 Mo kapOoHy 3 yTBOopeHHsIM C-nioxiguux. Tak, Hanpukian,
aNKUTYBaHHS ¥ alWIIOBaHHS TMPOTIKAa€, TOJIOBHUM UYMHOM, O aToma
kapOoHy. YTBopeHHs O- a00 C-moXiTHUX MOHA IMOKa3aTy Ha MPUKIIaIi
peakiii aKITyBaHHS:

- +
CH3— G—=CH=.— OC,Hs| Na —R*, CHz;—C— CH—C— OC,Hs +

. ! -NaX | I
0 0 O R o0
C-oxigue
OR (I?
I
T CH3— C=CH— C— OC,H;s (17.32)
O-mioxigme

[HOA1 HaTpialleTOONTOBHI ecTep 300paKyloTh y IUKIIYHOMY
BUTJISIII:
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L'iopoxcokuciomu i OKCOKUCI0mu

CHz— C— CH— C— OC,Hs
I I
O O
1. OTpuMaHHS MOHOKAPOOHOBHMX KHMCJOT i MOHOKETOHIB peak-
i€ AJIKUTYBAHHSA!

Na*
CHs— C— CHy— C— OC,H5 *C2HONa_ oy c— CH— C— OC,Hy B
I Il -C,H:OH I I -NaBr
O O 0 0
(17.33)
Cah7

—> CHyC-CH-C-0CoHg +2NaOH(koH) ¢, H-OH + C4H7-CH,COONa + CH3;COONa

O O MEHTaHaT HATPIlO
IIOX1JJHE aIleTOOIITOBOTO €CTEPY (17.34)
VY Bunajgky poszoasieHoro NaOH npoTikae KETOHHE pO3IIECTIICHHS:
C|:3H7 C3Hz
I O
CH3— C—CH—C—0C,Hy _*NOH_ o c—cH—c”? +C,HsONa
[ [ I N OH
O @) O
KETOKHCJIOTa (1 7 . 35)

2. OTpuMaHHA TUKAPOOHOBUX KHUCJIOT i JUKETOHIB PeaKUi€l0 aJIKi-
JIYBAHHA (KMJIOTHE PO3ILIEIICHHS):

o) o) 0 + O
I I I Na©™

CHy— C— CH,— C—OCoHs 5 1 ona  CHa— C— CH— C— OC,Hs

— e
CHz;— C— CH,— C—0C,H5 +2C;Hs0H CH3— C— CH— C— OCyHg
[ | I Nat |l
O O @) 0]
70 0
CH3-C7C|3H-C-OC2H5 ,CH;~ C— ONa
+BrCH,-CH,Br CH, +4NaOH(xorw.)  H2C
- I T C.HOH | + 2CH;COONa
CH, “e2tls H,C
Y \ _
CHy-GiCH-C-0C,Hs CHz— ¢— ONa
O O ©
aJINTIHAT HATPIIO (1736)

KeToHHe po3ienieHHs:
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T o W
CHy-C-CH-C-OC;Hs CHy-C-GH-C-OH CHy-C-CH
(I;H2 2NaOH(x) (|:H2 t (IJHZ
(I:Hz -2C,HsONa CI:HZ -2C0O, CI:HZ
CHy-C-CH-C-OCzHs CH3-C-CH-C-OH CHz-C-CH,
O O O O O
2,7-OKTaHI10H (1737)

AHQJIOTIYHO TPOTIKAIOTh PEakilii allMJIFOBaHHS HATPiHalleTOOITO-
BOT'O €CTEPY.

3. OTpuMaHHS KETOKHCJIOT PEeaKUi€0 aluI0BaHH:
CHy— G— CH,— G— OCyHs HCHEONa_ oy, — C— CH— C— OC,Hs —>

-C,H50H I Nat |
o) 0 0 0
C4H9_CI:=O C4H9_CI:=O
C4HoCOCI
=492 CHg— C— CH— C— OC,Hs —2NaOHk) CH,— C— ONa
NeCl i I -CH;COONGa, I
@) @) -C,Hs0OH @)

3-okcorenTaHaT HaTPirO (17 . 38)
Ha Ttun po3smieruieHHs: Mae BIUIMB KOHIIEHTpallist ayry. Tak, po3Be-

JIEHUH JIyT OMUJIIOE €CTEP 0 KUCIOTH, sIKa ] Yac HarpiBaHHsS JAeKapOo-
KCUJTIOETBCS SIK OYyJI0 cKa3aHO paHilie. KoHIeHTpoBaHUM JIYT 32 paxyHOK
OH' arakye keToHHI (KapOOHLIbHI) TPYIIU €CTEPY, HAMPUKIIA, 32 CXEMOIO:

g » g o f
CH3—C—C|ZH—C—OC2H5 CH3-C—C|3H—C|3-OC2H5 H5C20—C—C|H_
CHZ OH H2C o CH2
| B | _— |
CH, ~OH H,C (I)— -2CH;COOH CH,
| | | —
CH3—C|,;—CH—C|%—OC2H5 CH3—C|}—CH—C|I-OC2H5 H5C20—%—CH
O 07* O OH 0
TuKapOaHioH
Il ? 0
— I
H5C20-C-CH, CH,-C-0 CH,-C-OH
I
+2CH,COOH CHy _s200 CHp  _2H0  CH,
+2CH,CO0™ CH, C2MsOH CH, -20H éHz
| | _ |
HSCZO'C“:'CHZ CHZ-%-O CHZ-(”:-OH
(@) 0] @)
miectep T1a”HIOH JIUKETOH (17.39)
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Aminoxucromu

PO3ALI 18. AMIHOKHNCIOTHU

Crnonykwu, siKi MICTSTh Y MOJIEKYJI1 oHOYacHO aMiHorpymy -NH, ta
kapOokcunbpHy rpyny -COOH, Ha3uBawTh aminokucaromamu (amino-
KapOOHOBUMU KUCTOMAMLL).

Knacudikauisi Ta HOMeHKIaTYypa

3a CHCTEeMAaTHMYHOI0 HOMEHKJIATYypOIO Ha3BU aMIHOKHCIOT CKJa-
JAIOTHCS 3 Ha3BU KapOOHOBOI KUCJIOTH 3 J0JaBaHHAM Ipedikca amino-,
MOJIOXKEHHSI aMIHOTPYIU BKa3ytoTh 1udporo (tadmn. 18.1). Yacto 3acro-
COBYIOTh TPUBIQJIbHI HAa3BH.

Ha3Bu amiHOKHCJIOT

Tabnuys 18.1

HomeHnkiiatypa
®opmya IUPAC PauionanbHa Tpn::m])-
NH,-CH,-COOH AMiHOeTaHOBa AminoonroBa | ['minmH,
2 2 KHCJI0Ta KHCJIOTa TITIKOKOJI
CH3-(|3H-COOH 2- AMiHONIPOIaHOBA 0t-AMIHO- :
NH — MPOITIOHOBA o-AJnaHiH
2 KHMCJIOTa
3-AMiHOTIpOTIaHOBA p -AM.IHO_ :
NH,-CH,-CH,-COOH KHCIOTa MPOIIIOHOBA B-Ananin
KHCJIO0Ta
Ard v-AMmiHo-
NH,-CH,-CH,-CH,-COOH | #-AMIHOOyTaHoBa | @ -
KHCJIO0Ta
KHCJIO0Ta
CH }
[ 2-AMIHO-2-METHII- O-AMIHO-
CH3;-CH-COOH 130MacsiHa -
[ MIPOTIaHOBA KUCJIOTA
NH 2 KHCJIOTa
HoN-(CHo)g-CH-COOH | 2,5 Tjauito- 01-Ilamiro-
' ’ KaIpOHOBA Jlizun
NH, reKCaHOBa KUCJIOTa
KHCJIO0Ta

o.-AMIHOKHCJIOTH, KpIM aMiHOOIITOBOi, MICTSITh ACUMETPUYHUI

aToOM KapOOHY 1 MarOTh ONTHUYHI 130MEPH. Y Cl IPUPOHI aMIHOKUCIIOTH

Hajexathb 10 L-psany (S-kinacudikaiis):
COOH

H —|— NH,

CHa

D-ananin

COOH

NH,—|— H

CHj

L-anmanin
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MeTtoau ogep:KaHHs

1. Tigpoai3 0iikoBUX pedoBUH. ['i1posii3 OUIKIB Yy MPUCYTHOCTI
KHUCJIOT MPUBOAUTH /10 YTBOPEHHSI CKJIQIHUX CYMIIIEeH, Kl MICTSTh J10 25
IHIMBIAyaTbHUX aMIHOKHCIIOT. 3aCTOCOBYIOUH TE€HHY 1HXKEHEPIIo 10 Jie-
SKUX MIKpOOPTaHi3MiB, MOKHA JIOCSTTH TOTO, III0 BOHU MOYHYTH MPOIY-
KyBaTu (BUPOOJSATH) SIKYCh 1HIMBITyaldbHY aMiHOKHUCJIOTY. Y TaKuu
Croci0 y MPOMHCIOBOCTI OTPUMYIOTh XapyoBUM Ji3uH (2,6-miamiHo-

r€KCaHOBY KHCJIOTY):
H,N— (CH,);— CH— COOH
|

NH,

2. 3 rajoreHo3aMilieHMX KHCJOT (CHHTE3 O-aMIHOKHCJIOT,

E. ®imep):

O O

7 cu._?
HoN-H + CI—CHZ—C\ ol HoN-CH,-C O O-NH
O-NHy4 4 (18.1)

3. I3 wmiaHriapuHiB (O-TiAPOKCHHITPWIIB) — CHHTE3 O.-AMIiHO-

KHCJIO0T:

OH
o l NH,

7 l
CH3-C{ , + HCN —= CHz3— C—C=N s, CH3; —C—CN
H l “H20 l
H H
areTanbIeriyy L1aHT1IpUH 0-aMIHOHITPUI
NH»
+2H,0 CHa — C|: —C/O
-NH; 3 I \ OH
H
0-aMIHOIIPOIIAHOBA KMCJIOTA (18.2)

4. Peakuisa IlItpekkepa—3enaincskoro (1906 p.), cuaTe3 O-ami-
HOKHCJIOT 3 aJbJAeriaiB:

C=N
0 |
CH.-CZ  + HNH —=  CHy-CH=NH —P<No  CH,.CH-NH, —=
3 \H -H,0 3 3
areraabIeria
COOH
+2H,0 _
— CH (IZH
NH; (18.3)
O-aJaHiH
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