Anihamuuni cnupmu

JIEKIIIA Ne7
PO3I1JI 9. AII@ATHUYHI CIIUPTH

CnupTH — 1oxiJH1 BYTJIEBOJIHIB, Y MOJIEKYJIaX SIKMX OJWH a00 Kijib-
Ka aTOMIiB iiporeHy 3aMillieHi Ha ciopokcunvry epyny (-OH). Ix 3aranbHa
dopmyna R-OH. Uucno rigpOKCHUIBHUX TPYyN BU3HAYAE aMOMHICHIb
crnupTiB. OJAHOATOMHI CIUPTU MICTATH y MoJiekyni oany OH-rpymy
(C2HsOH), nBoaromui — a81 OH-rpynu (CH2OH-CH>OH), TpuatomHi —
Tpu OH-rpynu (CH,OH-CHOH-CH,OH).

3anexHo BiJ OYJIOBH BYTJIEBOJHEBOI'O pajukainy (IIpUpOad aToMa
KapOony 3 akuMm 3B’s13aHa OH-rpymna) po3pi3HAOTh nepsuHHi, BMOPUHHI 1
mpemuHrHi CIIAPTHU:

e
CH3-CH,-OH CH3-CH-OH CHz-C-OH
CHg CHg
IIEPBUHHUHN CIIUPT BTOPUHHUM COIUPT TPETUHHUM CIIUPT

Hapemri, HagBHICTb a00 BIACYTHICTh HEHACM4eHUX 3B’ s13K1B (>C=C< abo
-C=C-) Bu3Hauae nou1 anipaTUyHUX COIUPTIB HA HACUYEHI i1 HECHACUYEHI.

9.1 OxHOATOMHI HACHYEHI CIMPTH (AJTKAHOJIN)

OmHOATOMHI HACUYEHI CIIMPTH MO3HAYAIOTHCS 3arajibHOI0 Gopmy-
aoro ChHa2n+1OH.

3a Homenknatypoto [UPAC Ha3BH 0ITHOATOMHUX HACHYEHUX CIIUP-
TIB CKJIQJalOThCs 3 Ha3B BIAMOBIIHOIO HACHUYEHOTO TI1IpOKapOOHY
(asikaHy) 3 ToJaBaHHAM cy(Qikca -o1. JKI0 B MOJIEKYJIl € Tpyma, sika Mae
nepeBaru mijJ 4ac BUOOpPY CTaplioi rpynu, TOAI TIAPOKCHI MO3HAYAIOTh
npedikcoMm ciopokcu-. 1'0NOBHUN JIAHIIOT HYMEPYIOTh 3 TOTO KIHIIS,
omkue 1o sxoro nepedysae OH-rpymna (ta6a. 9.1). [3oMepist ciupTiB 3a-
JICKUTH Bl OyI0BU BYTJIEBOJIHEBOTO JIAHIIIOTA 1 MOJI0KEHHS T'1IPOKCHIIb-
HOI TPyNMU.

9.1.1 MeToam oaepkaHHA

JI0 OCHOBHHMX NPOMMCIIOBHX METOIB OJCpP>KaHHS CIHUPTIB Hae-
KaTh: TipaTallis ajlKeHIB, TiApyBaHHS KapOOHUIbHUX CIOJIYK, OKCO-
CHUHTE3 1 (pepMEeHTaTUBHA TepepoOKa BYTJeBOMAIB (OpOdiHHSA) Ta OKHC-
HeHHs. KpiM Toro, iICHYIOTh J1aDOpaTOpHI METOAM OJEpKaHHS: T1APOi3
raJIOT€HAJIKUIIB 1 CUHTE3 3a JIONIOMOT'00 METaJI00praHiYHUX CIOJIYK.
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Tabnuysa 9.1
Ha3Bu 0JHOATOMHHUX HACHYEHUX CITUPTIB
®opmyJia Homenkiaarypa
IUPAC PanionanbHa
CH;-OH Mertanon MeTtunoBuid cnupT
CHs-CH,-OH ETanon ETunosuii ciupt
CH;-CH,-CH,-OH 1-IIponanon [IpominoBwuii ciupt
CH3-CH-CH . .
375 3 2 Tipomanon [3ompornutoBuii
OH CIUPT
CH;-CH,-CH,-CH>-OH 1-byranon ByTtunoBuii cnupt
CH3— CH-CH,—CHjy
(I)H 2-byranon B-bBytunoBuit cnupt
CH3— CH-CH,—OH
(IZH 2-Metun-1-mipomnanon [300yTUnoBU# ciupT
3
T
CH3-C-OH 2-MeTumn-2-mpornanon mpem-byTHioBHil
[ CIHUPT
CH;
CsH11-OH 1-Ilentanon AM1JIOBUY CTUPT

CHg~ CH—CH,~ CH,~CHj

OH

2-IlenTanon

Metunnpornii-
METaHOJI

CH3— (I:H— (FH— CH2_ OH

CH3z CH3

2,3-JIlumerni-1-0yranon

B,y-AumeTni-
OyTUJIOBUH CIIUPT

1. l'inparaumis anxkeniB. HaBeneHna npu BHUCBITIIEHHI XIMIYHHUX

BJIACTUBOCTEN alIKEHIB y po3aiii 5.

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

ectepiB). KaraniTuune riipyBaHHs KapOOHUTbHUX CIOJIYK Y TPUCYTHOCTI
Ni, Pt, Pd npuBoauTh 10 yTBOpEHHS IEPBUHHMX 1 BTOPUHHUX AJIKAHOJIB
3aJICKHO B1JI IPUPOJIM BUX1JTHOI KapOOHUIBHOT CIONYKH. Tak, anbaeriau
YTBOPIOIOTh IEPBUHHI CIIUPTH:

0
rR—c? /@t R— CH,— OH
I (9.1)
KeToHu yTBOPIOIOTH BTOPHHHI CITUPTH:
R_(":_R' H,/ kara. R—C|:H— R’
0 ] OH (9.2)
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EcTtepu Takox yTBOPIOIOTH MEPBUHHI CITUPTH:
R—C—0—CyHs H,/xaran.
| > R— CHZ— OH + C2H5OH
@]
€TUJIOBHUH ecTep KapOOHOBOI KUCIIOTH (93)
3. OxcocuHTe3 (KapOOH1TyBaHHS BOAHIO). CyMmilll okcUay KapOoHy
CO # BomHiO (CHHTE3-Ta3), 3aJEKHO BiJ yYMOB Tpoiiecy (MpUPOAH
KaTajii3aTopa, TEMIIEpaTypH, CIIBBIIHOIICHHS KOMIIOHEHTIB), MOXKE
JaBaTy Pi3H1 IPOAYKTH: CIOUPTH, allbACT1Id, HAaCUUCHI BYyrjeBoaH1. Tak
OTPUMYIOTh TIEPBUHHI CIIUPTHU:

0
co + H, 2% CH.0H (9.4)
0
6CO + 12H, Z_ljé> CHg— CHy— CH,— OH + CHg— CH— CHg
-4
OH
CyMIIll CIIUPTIB (CHHTOI) (95)

YTBOpEHi alibIeT1IM MOXKYTh OYTH MOTIM BiJTHOBJICHI Y BIJMOBIAHI
CIIUPTH:

R— CH,— CHO R—CH,— CH,— OH  (9.6)
OcrtaHHiM 4yacoM Ha0yBarOTh TPOMHUCIOBOI0 3HAYEHHSI peaKIlii Kap-

OOHUTIOBAHHS CaMUX CIUPTIB, Y PE3yibTaTl AKUX YTBOPIOIOTHCS BHIILI
cnupTH 260 KapOOHOBI KUCIIOTH:

CHOH + CO + 2H, —RLEOCOW,  CHy— CH,— OH + H;0

H,/xarau.

0
R—OH + co %%, g_c7
OH
CHI/IpT KHUCJIOTa (9 . 7)

4. DepMeHTATHBHA TMepepoOka BYrJeBoaiB. {depMeHTaTUBHE
PO3IIETUICHHST BYTJIEBOIIB (MOHOCAXapUIiB 1 MoJlicaxapyuaiB) y Mmpolieci
CIIMPTOBOTO OPOJIHHA 3aBHA CITY>)KUTh METOJOM OJEPKaHHS €TaHOIY:

CgHpOg ——DPMEHT_ 9C,HOH + CO,
(CHiOg), + nH,0 1500 nCH 0 —KPMHT, 2nCyH50H + 2nCO,
nojicaxapuj MOHOCaXapu/ (9.8)

5. limpodii3z rajoreHanakiiiB. ['iAponi3 rajoreHandkunB (peaxiii
Snl ta SN2) BuKIazeHoO B po3auni 8 — XIMIYHI BJIACTMBOCTI Tajo-
TCHOTIOX1THUX CITOIYK.

6. CuHTe3 32 10MIOMOI 010 MeTAJIOpra”Hiuynux cnoayk (Mg, Al, B).
Meranopraniuti (€JI€MEHTOPTaHiuHi) CIHOJYKH MpPOSBISAIOTH BHUCOKY
peakIiiiny 31aTHICTh 1 Ha iX OCHOB1 MOXXYTb OYyTH OTPUMAaHI Pi3H1 CIIUPTH.
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3acmocyeanns peakmueieé I punvsapa. PeaxtuBu I'puHbspa BCTy-
MaTh Y B3a€EMO/III0 3 KapOOHUIBHUMHU CHOJIyKaMu (aJIbJIeT1/I1, KETOHH,
€CTEpH) 3 YTBOPEHHSM CIHUPTIB pi3HOI OymoBu. Tak, 3 dopmanbaeriny
OJICPXKYIOTh MEPBUHHI CITUPTH:

/\ H
H\# 5- 5= 8+ | CH,-OH

5+C=0 + CH:CH,— MgBr —» H—C—0—MgBr —H9 .
H/ \_3; ’ | 95" -Mg(oHET CH,-CHs
CH, — CHs

S0ET A4 S4BT % o131 aeé
aocel aaleaodt! - | a0 %4d01 7877 ai Ténea fii 280
(9.9)
3 yCiX HIIUX albAETIiB YTBOPIOIOTHCS BTOPUHHI CIIUPTH:
CHj
CI_|3\ (A5~ 0= o+ | +H,0
6+C=0 + CH3CH,MgCl — H—C —OMgCl ——==—> CH3CH,CHCH;
b/ | -Mg(OH)ClI |
CH,CHj OH

2-0yTaHon (9.10)
3 KETOHIB 3aBX/J1 YTBOPIOIOTHCS TPETUHHI CIIUPTH:

CH Cl)MgBr (%Hg
3\
C=0 + CH3CH,MgBr —= CH;—C —CH; —29» CH;CH,CHCH;
CH / -Mg(OH)CI |
3 CH,CH, OH

2-MeTHI-2-0yTaHOoI (9 11)
3 ecTepiB yTBOPIOIOTHCSI TPETUHHI CIUPTH, 32 BUHATKOM €CTEPY
MypaH_II/IHO.l. KHUCJIOTH, 3 SIKOT'O YTBOPIOETHCA BTOpI/IHHI/If/'I CIIUPT.

9.1.2 ®Di3n4HI BJIACTUBOCTI

3aranbHl 3MIHU (DI3UMYHUX BIIACTUBOCTEW (TYyCTHHA, TeMIeparypa
KUITIHHS Ta TOIUIEHHS TOLIO), XapaKTEpPHUX JUIsl BYTJIEBOAHIB, MPOSB-
JSIOTHCS 1 B cUpTax. Alle iX TeMmmnepaTypu KUIIHHSA CYTE€BO BHII, HIXK
aJKaHIB 1 TaJOT€HAJIKaHIB 3 TI€0 CaMOI0 KUIBKICTIO aTOMiB KapOoHy. Ile
MOSICHIOETHCS] HASIBHICTIO BOJHEBUX 3B’SI3KIB, SIK1 CIPUSIOTh YTBOPEHHIO
acoIlaTiB Mk MOJIEKYJIaMH CIIUPTY.
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3anexxHo BiJ Oy/10BU, IEPBUHHI CIIUPTU MAIOTh BUIIY TEMIIEPATYPyY
KUIHHS, HI’K BTOPUHHI, 5IK1, Y CBOIO YEPTY, XapaKTePU3yIOThCS O1IBIIO0
TEMIIEPATYPOIO KUMIHHS MOPIBHSIHO 3 TPETUHHUMU.

Huxui ciuptr (C1-Cio) — 1e pigunu, nmounHarouu i3 Ci1, — B 53-
KOTEeKyYl ad0 TBEpJAl PEYOBHMHM, TYCTMHA CHUPTIB MEHIIA 32 OJIUHUIIIO.
Crouptu C1-C3 3MIIIyIOTBCS 3 BOAOIO 0€3 OOMEKEHb, 110 MOSICHIOETHCS
YTBOPEHHSIM BOJIHEBUX 3B’ S3KiB 3 MOJICKYJIaMU BOAU. Y IIJIOMY 3/1aTHICTh
CIIUPTIB PO3YUHSATUCA Y BOJII 3MEHIIYETHhCSA 31 30UIBIIEHHSM Tiapo-
KapOOHOBOTO paJuKally Ta MpU MEePexo/l BiJ 0araT0aTOMHUX CIUPTIB 110
OJIHOATOMHUX.

9.1.3 XiMiuHi BJIaCTHBOCTI

XiMIYHI BJaCTUBOCTI CIIUPTIB BU3HAYAIOTHCSI HASIBHICTIO MOJISIPHUX
3B’s3kiB O-H 1 C-O, a TakoxX HENOAUICHHUX CJISKTPOHHMX I1ap aTroMa
okcureny. Ilomsgpuicte O-H-3B’s3Ky 3Ha4HO BHINA, HIXK MOJISIPHICTH
3B’ 513Ky C-O.

3a peakiiiiHo0 3JJaTHICTIO CIUPTH MOXHA MOJIJIUTHA Ha JABI TPYIIH:

1) peakuii, mo BinOyBaroThcsl 3 po3puBoM O-H-3B’s13Ky, 10 HUX
HaJeXaTh KUCIOTHO-OCHOBHI, eTepudikalli, OKUCHEHHS 1 JeT1ApyBaHHS;

2) peakinii, 110 BigOyBarOThCs 3 po3puBoM C-O-3B’s3Ky 1 10 HUX
BIJTHOCATHCS HyKJIeopuibHe 3amitneHHs: O-H-rpymnu, yTBopeHHSs ecTepis,
Jerigparalisi, IeperpymyBaHHs.

1. KHCJI0THO-OCHOBHI BJIACTUBOCTI CIMPTIB. YHACHIII0K NOJISIpHU-
3amii OH-3B’s13Ky, 111 COUPTIB XapaKTepHa 10HI3allsl 3 YTBOPEHHSM
MPOTOHIB, Yepe3 1[0 BOHU MPOSBIISIIOTH KUCIOTHI BiaacTUBOCTI. OHaK
KHUCJIOTHI BJIACTUBOCTI CIUPTIB CIa0IIll, HI%K Y BOJU:

2R-OH + 2Na — 2R-ONa + H, (9.12)

KUCHOTHICT CIUPTIB MIATBEPIKYETHCS B3AEMO/IIEIO iX 3 Iy KHUMU

metanamu (K, Na Tomro) abo 3 ix rigpokcugamu MeOH. Ilpu oMy

. o— O+ . .
YTBOPIOIOTHCSL alIKOToJIITH (ankitokcuan) R—ONa , ski Jerko mij-

JAIOTHCS T1APOI3Y:
R-ONa + H,0 —>= R-OH + H,0 (9.13)
KucnoTHi BIIaCTUBOCTI CIHUPTIB 3ajiekaTh BijJ iXHBOI OyJIOBU M
3MEHIIYIOThCSA B PAY: NEPBUHHI > BTOPUHHI > TpeTuHHI. e mosicHio-
€ThCSL HASIBHICTIO +/-ePEKTy aJKUIbHUX TPYII, 332 PaXyHOK SIKOTO 301/1b-
IIYETHCS €JIEKTPOHHA T'YCTHHA HA aTOM1 OKCUTEHY, 1110 3HM)XY€E CTIMKICTh
aHIOHA:
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CHs CHs

* 6 5+ * o +
CH;>C—0—H =——> CH;—=~C—0: + H

TPETUHHUN CIIUPT aHioH
3a HaAABHOCTI CWIBHUX e€JEKTpoHOoakuenTopuux rpyn (-I-ed.),

HaIpUKJIAJ TaJoTeHiB, Ould aTromMa KapOOHy, 3B’A3aHOTO 3 aTOMOM
OKCUTEHY, KUCIIOTHI BJACTUBOCTI CIIUPTIB 3pOCTAIOTh:

F F

* 0- &+ % .= +

F<—$—O—H - > F<—$—O: + H

F F (9.15)
TpudIyopMeTaHoI aHioH (TpUQIYOPMETOKCH]T)
[Topsia 3 KHCIIOTHUMHM BJIACTUBOCTSIMU JJIs1 CIIUPTIB TUIIOBI1 OCHOBHI
BJIACTUBOCTI 3a PAaXYHOK HASBHOCTI B OKCHUIE€HY HEMOJUICHUX TMap
€JIEKTPOHIB (32 Teopi€ero JIbroica OCHOBH — 1I€ IOHOPHU €IEKTPOHIB):

H
. I —

R—O—H + H—Hal — \R—O=H/Hal ——= R—Hal
. -Fy
ocHoBa JIproica CLJIb OKCOHIIO (916)

EnexTpoHOI0HOPHI 3aMiCHUKH 301IbITYIOTh OCHOBHICTh CIIUPTIB, a
€JIEKTPOHOAKIENTOPHI — 3MEHIIYI0Th. OTXE, OCHOBHICTh CHUPTIB, HA
BIJIMIHY BiJ] KUCJIOTHOCTI, 3pOCTA€ BiJ IEPBUHHUX CHUPTIB 10 TPETUHHHUX.
Comnl OKCOHIIO HECTIWKI, BIALICIUIIOIOTH BOJY, NEPETBOPIOIOYHUCH Y
KapOOKaTiOH, skuil 3 Hykjeodinom Hal™ yTBOproe ramoreHankinm 3a
MexaHizMoM Sny1 (muB. posaim 8):

| +
R—O—H — R+ HO

R" + Haf — R—Hal (9.17)

OTxe, cnupTaM XapakTepHi aM(OTEepHI BIACTUBOCTI, a ciadka
KMCJIOTHICTh 200 OCHOBHICTBH OyJie IepeBa)kaTH, 3aJIe)KHO BiJ MPUPOIH
cnupTy. KpiM TOro, HasiBHICTh HEMOJIJICHUX TMap €JEKTPOHIB Ha aToMi
OKCHUTeHY Hajae iM HykieopuTbHOCTI. OCOOIMBO CUIIBbHI HYKIIEO(]iIbHI
ankoroJistu (ankuiokcuan) R-OM, ne M = Na a6o K.
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2. Peakuiis yrBopenHsi ectepiB (ectepudikanis). [1ig yac B3ae-
MOJ1i CIUPTIB 3 MIHEpPAJbHUMHU W OpPraHiYHUMU KHUCIOTaMU YTBOPIO-
IOThCSl €CTEPHU, SIKI MOKHA PO3TIIsLaaTH K moxigHi cnupTiB R-OH y pasi
3aMIHM B HHUX atoma Tigporeny OH-rpynu Ha alMJIbHUN 3aJUIIOK Kap-
OOHOBOI KUCJIOTH. TOMY TaKy peakIiio I1e ASKOJIM Ha3UBaKOTh PEaKIIE€I0
aIMITIOBaHHS.

0 ; 0
z H 7
R— CZ-ommmmmmmmemeee - —> R-C
YO—H + H-O—R -H,0 NO—R

ecrep (9.18)
Y cTaHOBIIEHO, IO PEAKIIis MPOTIKAE B IPUCYTHOCTI KaTaai3aTopiB —
BOJIOBIIHIMarOunXx pedoBuH (y piakiit gazi: HoSOs, H3PO4 1 1. 1.; Al2O3
— y rasoBiid (a3i). [lepBUHHI CIIUPTH JIETKO pearyroTh 3 KHUCJIOTaMHU,
BTOPHHHI — YK€ 3 MEHIIIOIO IIBUJKICTIO, @ TPETUHHI — III€ Baxkue (uepes
CTEpUYHI TMEPEIIKOU, YHACTIOK SKHUX YCKIQJHIOEThCS JOCTYH 0
peakuiiiHoro 1eHTpa). Merogom MiueHnnx aromis (izorom O8)
BHU3HAYECHO, 110 B peakilii ectepudikailii BoJa YyTBOPIOETHCS 32 PaXyHOK
OH-rpynu kucnoru 1 H-cimpry.

3. Jeriaparania cnuprtiB (peakuis E). Peakuiero neriaparanii 31
CIMPTIB OTPUMYIOTh aJIKEHU (JIUB. pO3/1ii 5) 1 ankamaieHu (IuB. po3ia 6).

YcTaHoBiIEHO, 110 JIeTIIE AET1ApaTy0ThCs TPETUHHI CIIUPTH, MOTIM
BTOPHHHI Ta TIepBUHHI 3a MexaHi3MoM E1 a6o E2 ananoriudo 1o peakirii
nerigporagoreHyBanHst (quB. po3aul 8) y piakikd ¢azi. [Ipu upomy
BIJILIEIIJICHHS T1ApOreHy (11 yTBOPEHHS BOJIW) IPOXOJAUThH BiJl HAWMEHII
TIPOreHI30BaHOTO aToMa KapOoHy, CyCiAHROro aroMa kapoony 3 OH-
rpymnoro (mpaBuiio 3aiieBa — JUB. PO3LI §).

Hanpuknan, aerigpataliisi Ajisi TPETUHHOTO CIHUPTY MPOTIKAE 3a
MexaHi3MoM E1, moyaTkoBi cTajii skoro 301iraroThes 3 peakiiero Sy1:

o o i
s H i
CHy—C—0H - CH3—(|3—6H2 —= CHy—C* —= CHa—(
-H2 -H
CHg CHj CHj CH;
IIPOTOHOBAHUM CITUPT KapOOKaTioH AJKEH
(9.19)

Kpim Toro, peakiii nerigparaiii OyBaloTh HE TUIbKH BHYTPIIIHBO-
MOJIEKYJISIPHUMH, aJi€ i1 MDKMOJEKyIsspHUMU. [Ipy bOMy yTBOPIOIOThCS
eTepu:
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CiHs—OH + HO—CpHs ——==  CoHs—O—CyHs

-2

TETUIIOBUH eTep (920)

4. IleperpynyBannss Barnepa—MeiiepBeiina. Y peakiisax, ski

MpOTiKalTh 3a MexaHi3MoM El 3 yTBopeHHsM kapOOKaTiOHIB, MOKJIUBA

Mirparisi aKiIbHUX TPyIl (peTpoIiHaKoJIHOBE neperpynyBanHs). [lepe-

IpyITyBaHHs TaKOTO TUITY XapaKTEpHI1 IJisl BUMAIKiB, Koiu 3amicHuk (HO,

Hal 1 T. 1) 3HaxoguTbcs B O-TIOJIOKEHHI JO YETBEPTHHHOIO aToMa
KapOoHy:

CH3 CH3 (|:H3 cl:H?:

| | +H* +
CHy— c|: — C—OH ==  CH3— ? - C|3—OH2 0o
| LY
CH3 H CH3 H

3,3-numeTnin-2-0yTaHon

[IOBLJIBHO

CH3 CH
O HsC \ » CH3

== CHyC—C*™ —F C=cC
| HsC N CHs
CHz H

TETPAMETUIIETUIIEH (9 2 1)

5. 3aMilleHHS TiIPOKCHIBLHOI TPyNH HA rajgoredu. [1i1 yac B3ae-
moxii crimpri 3 HCI, PCls, PCls, SO2Cli 1. . npoxoauts 3amimenns OH-
IpYIH Ha rajioreH. Jleriie 3a Bce BCTYIAOTh Y PEakilito TPETUHHI CIIUPTH,
MOTIM BTOPUHHI i, HAPEIIITI, HIEPBUHHI 32 MEXaHI3MaMu peakiii Sn1 abo
SN2 (muB. posain 8):

C,Hs-OH + PCls — C,HsCl + POCI; + HCI (922)

6. Oxkucnennss cnmpriB. Iling yac oxkucHeHHs cnupTiB (KMnOy,
K2Cr207, CrOsz abo O2 B mpucytHocTi Cu) yTBOPIOIOTHCS aibJeri]i,
KETOHU 1 KapOOHOB1 KHCJIOTH, 3aJI€KHO B1Jl MPUPOJIU CIIUPTIB.

[lepBUHHI COUPTH TiJ Yac OKHWCHEHHS YTBOPIOIOTH albAETiIH.
OcTaHHI MOXXYTh B YMOBAaX peaKLii OKUCHIOBATUCA 10 KUCIIOT:

@)
[O] 20 [0 7
CH3— CH,— OH —=> CHs—C —> CHy—C
3 2 3T O 37 “Non
CTAaHOJI OLITOBI/Iﬁ aﬂbz(eriz[ OILITOBA KHUCJIOTA (923)

BTopuHHI ciupTH yTBOPIOIOTH KETOHM:
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" [0] “a
H— C—OH  —2» c=0
| -H0 /
CHj
CHs (9.24)
2-TIPOTIaHOJI 2-TIPOTIaHOH (aIleTOH)

TpeTuHHI CIUPTU B KUCIOMY CEPEIOBUII OKMCHIOIOTHCS BAXKO 3
po3puBoM 3B’s13Ky C-C 1 yTBOPEHHSIM CyMIIIIl KUCIIOT 1 KETOHIB:

CHj
| [0] 20, O
CH3_ CH2_ C—OH —_— CH3— C\ C=0
| 'HZO OH CH /
CHj
2-MeTui-2-0yTaHon (925)

/. derinpyBanHsi cnupTtiB. Y npucytHocti Cu, Pt abo Pd criuptu
3/1aTHI 10 PeaKiiil JeriApyBaHHs SK 32 BIICYTHOCTI, TaK 1 B IPUCYTHOCTI
KUCHIO. [Ipy 1bOMY 3 NEPBHUHHUX CHOUPTIB OTPUMYIOTH AJIbJAETIAH, a 13
BTOPUHHUX — KETOHHU:

% R— C(H anpJerin
R—CHy,— OH ——
O
V
Oy R— c(H + H,0
Cu /O
. R— C\ KETOH
“H, R
R— CliH —OH
R O
90 r—cZ 4+ HO
R (9.26)

Peaxuisi geriipyBaHHs B MPUCYTHOCTI KUCHIO HA3UBAETHCA PEAK-
LIE€H0 OKUCHIOBATILHO20 0e2i0PYBAHHSL.

9.2 Henacu4eHi OTHOATOMHI CIMPTH

HenacuueHuMu cnupTaMH Ha3WBAaIOThCA TaKli CHOUPTH, Y SKUX
rigpokcusibHa OH-Tpymna 3B’s3aHa 3 HEHACMYEHUM BYTJIEBOJHEBUM pa-
IUKanoM. Ix Ha3Ba 3a HomeHknaTyporo IUPAC cknajgaeThes 3 Ha3B BYT-
JIEBOJIHEBO1 YAaCTUHU 13 Cy(DIKCOM -071, 30€pEeKEHO TPUBIaJIbHY Ha3By —
aNJIOBUI cIHPT. BUKOPHCTOBYIOTH Oarato TpuBiaabHUX Ha3B (Ta0i. 9.2).

Tabnuya 9.2
Ha3Bu HeHacHMYEeHUX CIIUPTIB



Anihamuuni cnupmu

dDopmyaa Homenkiarypa
IUPAC PanionanbHa
CH,=CH-OH ETenon BininoBuii cimpt
CH,=CH-CH,-OH 2-ITponen-1-on ATTOBUMA CIMPT
CH=C-CH,-OH 2-ITpomin-1-on [IpomnaprinoBuii ciupt
CH3— CH—CH=CH2 .. .
(I)H 3-byren-2-on MeTunBiH1I-KapOiHOT
s
CH=C-C-OH 2-Metuin-3-0yTuH-2-01 ’HHM?THHaHeTHHeHm_
[ KapO1HOJ
CHj

HalinpocTimuii npecTaBHUK — GiHIIO8UL ChUupm Y BIIbHOMY BH-
IJISIA1 HE 1ICHY€E, TOMY WIO 3TiAHO 3 npasuiom O. Envmexoea—E.Epnen-
metepa, cnupmu 3 2I0pOKCUNLHOIO 2PYNOI0 0L amoma KapOoHy 3 NOO8ili-
HUM 38 SI3KOM HeCMIUKI U WBUOKO I30MepU3yromuvCs 8 anb0e2iou i KemoHu
(TayTomepist). EcTepu BIHUIOBOTO CHUPTY CTIHMKI i 3aCTOCOBYIOTHCS IS
OTpUMAaHHSI TIOJIIMEPIB:

CH,=CH-0-C~CHy
O
CH,=CH-0O-C4Hg OYTWJIBIHIJIOBUM €Tep

BIHIJIAllETAT

AJIUJTOBUM CIIUPT OTPUMYIOTH HUISTXOM MOCIJOBHOTO XJIOPYBaHHS
T1pOJIi3y IPONEHY:

+Cl,, 500° +H,0, 5%NaOH, 150°
CHy= CH—CH; ——2>"%  CH,= CH— CH,CI T
-HCI -NaCl
nporeH XJIOpHCTHIA anti (3-XJIopIpoIieH)
— CH,= CH— CH,OH (9_27)

QJIIJIOBUHN CIUPT

Aninosuit cnupm BUKOPUCTOBYIOTH IJIA OJIEp>KaHHS TJILEPOIY,
aKpoJIe€iHy, aKpWJioBOi KUCIOTH. EcTepw amuioBoro conupTy 3acTOCO-
BYIOTh ISl OTPUMaHHS TJIaCTUYHUX Mac.

IIponapzinosuii cnupm BUKOPUCTOBYIOTh B OPraHIYHOMY CUHTE31.

Cnupmu I. Hazaposa — TpeTUHHI BiHIJALETHUICHOBI (€HIHOBI1) CIIUP-

TH OTPUMYIOTH 3a peaKiicio GaBopPChLKOro:

o
) ROR (v, cHy= CH—C=C— c—0H
CHs CHj,

CHg,
CH=CH—C=CH + (=
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BIHITALIETUIIEH

allCTOH

cnupt Hazaposa (9 . 28)

9.3 /IBOATOMHI HACHYEHI CIIUPTH

JIBoaToMH1 HaCHYEH1 CHUPTH a00 TIIKO1 (aTKaHI10JIM) — I1€ CITUPTH
3 JBOMa TIIPOKCWJIBHUMU TpPyNmamMud MOpU PI3HUX aTomMax KapOOHy 3i
3aranbHOI0 (hopmynoro CpHon(OH)s.

3a CHCTEMAaTHYHOK HOMEHKJIATYpOIO 0 Ha3BH ajKaHy IOJAIOTh
cydikc -odion 1 nudpamu BKazywTh Mmicue rpynu OH y roioBHOMy
JIaHI1031. 3a palioHaIbHO HOMEHKJIATYPOIO Ha3BY YTBOPIOIOTH 13 HAa3B
BIJIMOBITHOTO €TUJICHOBOTO BYTJICBOJHIO 3 JOJAaBAaHHSAM 3aKIHUCHHS —

enikons (Tabi. 9.3).

Tabnuys 9.3
Ha3Bu anxanaioJiiB
Homenkiarypa
©opmya IUPAC PanmionaanHa
HO—CH,—CH>—OH | Eranmion Etunenrnikois
o
CHa- |C H- C|: H, 1,2-TIponanion o.-ITpomieHTITiKOIb

OH OH

p o
CHZ—CHz_ CH2
| |
OH OH

1,3-IIpomanmion

B-TIponineHraikoanb

Y p o
CI:HZ_CHZ_CHZ_ (i:HZ
OH OH

1,4-byTtanion

Y-ByTHIIEHTTIKOb

CHy%Rh—%H-?HZ
OH OH

1,2-bytanmion

o.-ByTHIIeHTTIKOITh

T

CH,~C~CHg
|
OH OH

2-Metun-1,2-nponasgion

o-[300y THIICHTTTIKOJTh

HaC CH;
CH3~C—C~CHj
|
HO OH

2,3-lumetnii-2,3-0yTaHion

ITirakon

[ToTpiGHO 3a3HAYUTH, IO 3HAXOHKEHHS JBOX T1IPOKCHIBHUX TPYIl
O1J11 0IHOTO aTOMa KapOOHY HE CIIOCTEPIra€eThCs Uepe3 HECTIMKICTh yTBO-
peHux (parMeHTiB, SIKI OoApa3y K 130MEPU3YIOTHCS B albJETiAn ado
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KETOHU B IIPOIIECI JeriapaTallii. Ajie €Tepu 1 €CTepU TaKUX JI10JIiB BI1IOMI,
BOHH CTIMK] ¥ HA3MBAIOTHCS alleTAISIMHU Ta allIAJIIMHU BIIIIOBIIHO:

,0—CyHs ,0—COCH;
CHz—CH CH—CH
N0 — CyHs \0 — COCH;
arerans (1,1-gierokcueran abo aruiIaib (€TUJIiACHaIaIeTar)

JieTusaneTalb OLTOBOTO albACTiy)

9.3.1 MeToau oxepxxaHHs
Jlns cuHTEe3y ajaKaHMIoMIB 3aCTOCOBYIOTH Tl K METOIM, IO W IS
OJIHOATOMHUX CITUPTIB.
1. TiapoJi3 AMrajJoreHonoXiiHux ad0 XJIOpPriIpuHiB.

CHy— CHCI — CHy — CH,CI %Hé?» CHy— CHOH — CH,— CH,OH
JIUXJIopOyTaH 1,3-0yranmion (9 2 9)

Xnopeiopunu — 1€ CIOJNYKH, SIKI MICTSATh Y MOJIEKYJl OJJHOYAaCHO
TIPOKCUJIBHY TPYILY i aTOM XJIOpY:

H, — CH H, — CH
CH, = CH, +Cl,, +H,0 CI3 2 (I: 2 +H,0 CI: 2—CH,

|
Cl  OH -HCI OH OH

XJIOpUJIPUH (930)

2. l'igpaTaiisi opraHiyHUX OKCHAIB (€MOKCHAIB 200 O.-OKCHU/IIB):
CH,—CH, H_  CH,—CH
\ / + HZO — | 2 | 2
@ OH OH

OKCHA €CTUJICHY €THJIECHTTIKOIb (931)

3. OKNCHeHHsl aJIKeHiB BOAHMMHU po3unHamMu KwmnOg
(peakuia Barnepa), nepokcunom rigporeny H>O2 B mpucyTtHoCTI
TeTpaokcuay ocMmiro OsOg4 (IUB. po3aina S):

CH,=CH, + HO—OH —0u, (H2—CH:

OH OH (9.32)
4. BiTHOBJICHHS ecTepiB TUKAPOOHOBUX KHUCJIOT:
(|3H2 — CH, — CO— 0OC,H5 Ho/Ni (LIAIH,)_ Cl:H2 — CH, — CH,OH
CH; — CH; — CO — OC3Hj5 -2C,H50OH CH, — CH, — CH,OH
JieTUIaIANIHAT 1,6-rexcanmion (933)
9.3.2 ®i3u4Hi BJaCTHUBOCTI IJIIKOJIIB

['mikomi, sk MpaBuiIo, TYCTI CHPOMOMOMIOHI PIAMHHU, COJIOJKI Ha
cMak, 0e3 3anaxy. Builll npeCcTaBHUKN € KPUCTATIYHUMUA PEYOBUHAMMU.
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VY pesynbraTi Al BOJHEBUX 3B’ S3KIB TUIIKOJI KUILIATH 3a O1IbII BUCOKUX
TeMIIepaTyp, Hi’K 0JJHOATOMHI CIIUPTH 3 TAKOK CaMOIO KiJIbKICTIO aTOMIB
kapOony. KpiM TOro, BOHHU Kparie po34rHSII0THCS Y BOJI1, HI’K OJTHOATOMHI
CIIUPTH.

9.3.3 XiMiuHi BJIaCTHBOCTI

XiMI4H1 BJIACTUBOCTI TJIIKOJIIB aHAJOTIYHI 3 XIMIYHUMH BJIACTH-
BOCTSIMU OJTHOATOMHHUX CHHPTIB. AJIe HAsBHICTh JBOX T1APOKCHUIBHUX
IpyI HajJa€ M psijl crieluiuHUX BJIACTUBOCTEN.

X1M14YH1 BJIACTHUBOCTI IUIIKOJIEM aHAJIOTIYHI 3 BJIACTUBOCTIMU OJIHO-
aTOMHHUX CIHPTiB. HasBHICTh ABOX TIAPOKCHUIBHUX I'Pyn (0COOJHMBO Yy
BIIIMAJILHOMY TOJIOJKEHHI1), SIKI MAIOTh HETaTUBHUM 1HAYKIIHHUN €(eKT,
JIEIIO TI1JIBUIY€E KUCIOTHI BJIACTUBOCTI J110J11B. XapaKTEPHOIO PEAKIIIEIO
Ha TIiKoai € B3aemonis 3 kynpyM (II) rigpokcuioMm 3 yTBOPEHHSIM
BOJOPO3UYMHHOTO CHHBOTO KOJBOPY TIKOIATY KyIPyMY:

H
|
CH,— OH HO — CH, _ ,O—CH
Cl:H OH | 2 HC—0~ N O— (l:H
|
R R R H R

QIKUITTIKONAT KYyIpyMy (9 34)

['1mikoni MOXKYTh IaBaTH MOBHI Ta HEMOBHI ecTepu U erepu. OKuc-

HEHHS TJIIKOJIB BiAOYBA€THCS CTYMIHYATO 3 YTBOPEHHSIM: TJIIKOJEBOIO

aJbJIeT1y, TJIKOJEBOI KHMCIOTH W TJIOKCANII0, TJI10KCajJeBOl KHUCIOTH,
IIaBJICBO1 KHUCJIOTH.

0 0
CH,OH-CH,0H % CH,OH-CHO E;z]i’ OCH-CHO
2 Moo AN
se%1 83406 aeiadaa ae efagl
[O]l-l’ i [O]l g0
[C] [O]
CH,OH-COOH ——» OCH-COOH ——> HOOC-COOH
12 2
36%17 6844 efieT 0 e erestaaeeneioa 0 aa4eaaa eeriel oa
(9.35)

JIBOXaTOMHI CIIUPTU BCTYNAIOTh y peakiito aerigparaiii. [1ig gac
JerigpaTaliii o-TJ1KOJIB yTBOPIOIOTHCS aidbJeriau, B-TIKOIIB — aji-
JIOBUM CIIUPT; Y-TIKOJII IIUKII3YIOTHCS 3 YTBOPEHHSIM TeTpariapodypany:

HO-CH,-CH,-OH 5 CH,=CH-OH —— H3C-CHO
-Hy

E€THJIEHTIIIKOJIb arerajabaeria (9.36)
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HO-CHz-CHz-CHz-OH —_— CHQZCH-CHz-OH

-H,0
IPOTMIJICHTIIIKOIb aHIJIOBUH CIIUPT (937)
Hoc—H 2
HO-CHz-CHz-CHz-CHz-OH —_— @)
'HZO HZC\ /
Clz  (9.38)
1.4-6yranmion Terpariapodypan

[lin 9yac mEeperoHKW ETUJICHTIIKOMIO 3 CYyJIb(aTHOK KHCIOTOIO
YTBOPIOETHCS JIIOKCAH:

2HO-CH,-CH,-OH —= O @)
G — (9.39)
1OKCcaH

[Ipyu MiXMOJEKYJISIPHOMY BIJIIETUICHHI BOAM BijJ TJIKOJIB yTBO-
PIOIOTBCSI CIIUPTOETEPU — AIETUIICHTJIIKOJIb, TPUETUIICHIJIKONb 1 T. 1.
AHAJIOT1YHI TPOAYKTH YTBOPIOIOTHCS 3@ B3a€EMOJIIl E€THJICHIIIIKOIIO 3
OKCHUJIOM €THJICHY (/10 MOJiETUIICHTJIIKOJIIO).

2HO-CH,-CH,-OH —— HO-CH,-CH,-O-CH,-CH,OH + H,0 (940)
J1€TUIICHTJI1KOJIb

1,2-]1i07m 32 KaTANITUYHOI 11 KUCIOT MOXKYTh TEPErpyIrnoBYyBaTHUCS
B KETOHM, pEakIlig MpOTIKaE uepe3 MPOMDKHY CTaJil0 YTBOPECHHS
kapOokarioHiB. Tak, 3 2,3-qumetnin-2,3-0yTanaiony (MHaKOIy) yTBOPIO-
€Tbea  3,3-muMeTmn-2-0ytaHoH (miHakoH). Take meperpymyBaHHS
HA3UBAIOTh MMHAKOJI-TIHAKOHOBUM.

Hs? <|3H3 (|:H3
CH3_(|:—(I:—CH3 ¥>-H20 CHS—C—Cl:—CH3

HO OH g CHs

MHAKOJI [MHAKOH (941)

JIBa pearentu — nepitonatHa kuciiora (HIO4 a6o Hs10g) 1 mimroMOym
(IV) amerar rnagko po3WIEIUIIOITh 1,2-mi0M 3 yTBOPEHHSIM Kap-
OOHUIBHUX CIHOJYK. SK peareHTH po3IIEIUICHHS IIKOJIeW mepilogaTHa
kuciorta ¥ wiroMoym (IV) arnerat JOMOBHIOIOTH OJIMH OJHOTO, OCKUIBKU
NEepIINN PO3UYMHSIETHCS B OPTaHIYHUX PO3YMHHUKAX, a APYTUNA Y BOJII.

HOCH, -CH,OH + HslOg — 2CH,0 + HIO; + 3H,0 (9.42)
(CeHs)z(OH)-C(OH)(CeHs)z + Pb(CH3COO)4 — 2(C6H5)2CO +

TeTpadeHUTIETUIICHTITIKOJTb Tu(EHIIKETOH

+ Pb(CH3COO), + 2CHsCOOH (9.43)
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I1ig yac B3aeMO/Ii1 €THIICHTIIKOJIIO 3 OKCUIOM €THIIEHY OTPUMYIOTh

MIETUIEHTIIKOJIB 1 JaJTl MOJIETHIIEHTIJIIKOIIL
CHZ_CHZ
HO-CH-CHx-OH  + \O/ — > HO-CHy-CHy-O-CHy-CHp-OH  —»

. 1€ TUJICHTIIKOJIb
n CH? /CH2 bi

> HO-CHz-CHz-é)-cH2-CH2>O-CH2-CH2-OH
n+l
HOJTIETHIICHIJIIKOJIb (9 44)

9.3.4 Cniocodm onep:kaHHs, Pizu4Hi i XiMiYHI BJAaCTUBOCTI
XJIOPTiIPUHY eTHJIEHTJIIKO0II0 (2-XJ10p-1-eTaHo.y)

1. B3aeMo/1is1 €TUJICHTUIIKOJIIO 1 T1IPOreHXJIOPUIY:

HOCH,-CH,0OH + HCI —= HOCH,-CH,CI + H,0 (945)
2. B3aemoist eTUIICHTIIIKOITIO 3 MOHOXJIOPHUCTOIO CIPKOIO:
2HOCH,-CH,0H + 2S,Cl, — 2HOCH,-CH,CI + SO, + 3S + 2HCI (9.46)

XJIOPH]L €TUICHTIIIKOIIIO
3. B3aeMoist OKCUy €THICHY ¥ XJIOPUCTOIO T1ApPOreHy:

CHZ_CHZ
\ / + HCI — HOCH,-CH,CI
© 2-x710p-1-eTaHon (9'47)
4. X7opriipuHyBaHHS €TUIICHY:
CH,=CH, + HOClI — HOCH,-CH,CI (948)

®Di3n4HI BJIACTUBOCTI €THJICHXJOPTIAPUHY

[le — 6e30apBHa MamopyxoMa JIETKA piIMHA 3 TPUEMHUM €(diporo-
Mi0HUM 3amaxom; T. kum. 128,7°C, 1. . -62,6°C. MonekyJspHa Maca —
80,51. ETuneHxy1opriipuH 3Milly€e€ThCsl B OyAb-SIKUX CITIBBIJHOIIECHHSX 3
BOJIOI0, CIIUPTOM, ecTepoM. € MpEeKpacHUM PO3UYMHHHUKOM ISl PI3HUX
CIIOJIYK: BIJl HEOPTaHIYHHUX COJIEH 10 €CTEpIB LIEJIIOI03H.

ETuneH xiopriipuH — CujibHa OTPYTa, 110 Ji€ HA HEPBOBY CUCTEMY,
Iy>K€ MOJPa3HIOE CIIM30BI 0OOJOHKH.
XiMi4yHI BJIaCTUBOCTI €THJICHXJIOPTIAPUHY

ETuneHxiopriipyu BCTyIa€e B peakilii, XapakTepHi sIK JJ1s1 CIIUPTIB,
TaK 1 JJIs1 aIKUIXJIOPUIIB.

1. Xnopyeannsa eTuneHXJIOPTIIPUHY 3a TOMIPHUX TeMIIEpaTyp Y
piakii dasi, K 1y BUMAAKY €TUIIOBOTO CIUPTY, MPUBOAUTH JI0 XJIOPAJIIO;
y IPUCYTHOCTI BOJIM BUX1J1 XJIOPAJIO MiABUIIY€EThCS:
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HOCH,-CH,Cl + 3Cl, 159  CCl,-CHO + 4HCI
XJIOpaJIb (949)
2. /leziopoxnopysannsa eTUIESHXJIOPTIAPUHY M1 4Yac B3a€MO/I1i Ooro
3 TIIPOKCHUIAMU METAJIIB Jla€ OKCHUJI eTWiieHy. JJis i€l peakiiii, 3a3BU4aii,
BUKOPUCTOBYIOTh T1IPOKCH]I KAJIBI[110, MOKYTh OyTH BUKOPHUCTaHI TAaKOXK
TAPOKCUAM HATPIIO 1 Oapito:

2HOCH,-CH,Cl + Ca(OH), —= 2752 + cacl, + 21,0
S|
XJIOpaib (9.50)

3. Okucnenna. 1111 yac OKUCHEHHSI ETUJICHXJIOPT1APUHY HITPATHOIO
KHCJIOTOI0O YW TPUOKCHJIOM XPOMY YTBOPIOETHCS 3 JIOOPUM BHUXOIOM
MOHOXJIOPOIITOBA KHCJIOTA:

HOCH,-CH,Cl  [O1HNO)_ cH,cl-cooH (9.51)

4. I'iopyeannsa. 11111 yac TiagpyBaHHs €TUICHXJIOPTIIPUHY B IPUCYT-
HOCTI KaTani3aTopiB (manaaiii Ha KapOOHATI KalbIlll0, HIKOJ) YH
BUKOPUCTAaHHI CUCTEMHU aMajiblraMHW HATpil0 + BOJA YTBOPIOETHCS €THU-
JIOBUU CITUPT:

Pd/CaCO
HOCH,-CH,Cl + H, 2% 5 CHz-CH,OH + HCI

P
HOCHy-CH,Cl + H, — 2299 o CHy-CH,OH + HCl  (9.52)

5. Heziopamauyisn. Kun’sTiHHS 3 HEBEJIUKOIO KUIBKICTIO KOHLIEHTPOBAHO1
cyJib(aTHOI KUCIIOTU MPUBOAUTH 10 YTBOPEHHS O1c(3-XI0pEeTUI0BOTO)

eTepy:
2HOCH,-CH,Cl —H259%,  (CH,CICH,),0 + H,0
Oic-B-xopeTuioBuii erep (953)

6. I'ioponiz. ETUIIEHXJIOPT1IpUH MPU HATPiBaHHI 3 BOJOIO B IPUCYT-

HOCTI JIy’)KHUX areHTIB JIETKO T1IPOI3YETHCSA O €THIICHIIIIKOIIO:

HOCH,-CH,Cl ~ —22:NaHS0s_ 15y CH,OH + HCI  (9.54)

7. Emepugpixayia. 3 ankoroisiTaMu €TUJICHXJIOPTIIPHUH YTBOPIOE
MOHOETEP €TUJICHTJIIKOJIIO:

HOCH,-CH,Cl + C,HsONa ~—>  HOCH»-CH,-O-CyHs + NaCl
MOHOETEP €TUIICHTITIKOIIIO (9.55)

8. Aminysanns. 11in yac B3aeMo/1i BOJHOTO aMiaKy 3 €THJICHXJIOP-
TIJPUHOM YTBOPIOETHCS CYMIIll MOHO-, IU- 1 TPUETAHOJIAMIHY:
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HOCH,-CH,Cl + NH3 — NH,CH,CH,0OH +NH(CH,CH,0H),+ N(CH,CH,0H)3
MOHO- A~ TpH-
€TUJICHOJIAMIHU (9 D 6)
BiamoBigHi eTaHOIaMIHU YTBOPIOIOTHCS TaKOX MiJl 4ac B3aEMOJIIL
ETUICHXJIOPT1IPUHY 3 IEPBUHHUMU 1 BTOPUHHUMH aMiHAMH:
HOCH,-CH,Cl + CgHsNH, —— CeHsNHCH,CH,OH + HCI
aHIIiH (beHlneTHHONAMIHN (957)
9. Ecmepudgixayia. KapOOHOB1 KMCIIOTH Ta X XJIOPAHTIAPUIN B3a€-
MOJIIOTh 3 €TUJICHXJIOPT1APUHOM, YTBOPIOIOUH [3-XJIOPETUIIOB] €CTEPH:
HOCH,-CH,CI + RCOOH —— RCOOCH,-CH,CI + H,0O (9.58)
XJIOpaHT1APUIN MiHEpaJIbHUX KUCJIOT pearyroTh aHaidoriyHo. Tak,
CyJIbQYPUITXIOPHU/ TT1]T YaC KU ATIHHS 3 €THICHXJIOPT1IpruHOM Jae Oic(-
XJIOPETUN )Cyab(dar:
2HOCH,-CH,CI + SO,Cl, — (CH,CICH,0),S0O, + 2HCI
oic(B-xmopeTwi)cynbdar (9.59)

Xnopokuc hochopy 3 eTUICHXJIOPTiAPUHOM Aa€ TpUc(-XJIopeTu)-
docdar:
3HOCH,-CH,Cl + POCl; —> (CH,CICH,0);PO + 3HCI
Tpuc(pB-xaoperuin)dpocdar (960)
10. Peaxuii 06miny 13 consimu nyxHux MetanB MX, ne M — Na yu K, X
—F, Br,
HOCH,-CH,Cl + MX —>=  CH,X-CH,OH + MCI (9.61)

9.4 TpuaToMHi cnupTH (AJTKAHTPIOJIN), TIILEPOJT (TJIILEePHH)
9.4.1 MeToam oaepKaHHA IJIILEPOTY
1. Oopooka anninoeozo cnupmy H20x>:

70°, xarau. CH,— CH,— CH,
CH,= CH—CH,0H + HO—OH ——> | | |
OH OH OH
AJUTUTOBUM cIUpPT TJIHepot (962)

2. Okucnennsa nponineny. IlepcieKTUBHUM NPOMUCIOBUM METO-
JIOM OTPUMAHHS TJIIEPOTY € OKUCHEHHS MPOMUICHY KUCHEM TOBITPS B
IpUCyTHOCTI KaTamizaTopa Cu:

0,, 270° +H,
IponiieH . | QJTUIOBUN CIUPT
akponein  H

TIIepot
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+H202, 700 CH2_ CHZ_ CH2
—— " "]
OH OH OH
a60 CHy= CH—C=0 22090 ¢y, cH— c =0 M, cH,— cH,— CH,

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

aKpoJIeIH DJTIEPHHOBHUI alIbJIeri rninepon  (9.63)

9.4.2 ®izn4Hi TA XiMIYHI BJIACTHBOCTI

['miepost Haragye 3a ¢cBOIMHU BJIaCTUBOCTAMU TUIiKoJIl. [{e — B’ s13ka
9

BUCOKOKMIUISIYA piJKHA, TITPOCKOMIYHA, COJIOJKa Ha CMak 1 J00pe
PO3YUHSETHCS Y BOJII.

KucjoTHI BJIACTUBOCTI

3a KHUCJOTHICTIO TJILEpPOJ TMEPEeBHUIIyE TIIKOJAl BHACIIIOK
1HIYKTUBHOTO BIUTUBY (—I) iHOYKYilino20 €(hEeKTy TPhOX TIAPOKCHUIBHUX

rpym. 3 TIAPOKCUAOM BaKKUX METAIIB TJIILEPOJI YTBOPIOE KOMIUIEKCHI
CIIOJIyKH — 2aiyepamu.

H
CHZ—OH HO — CH2 _ ,O—CH
CIH OH | 2 HC— O~ NO— cl:H
— — |
CH,—OH HO— CH, HOCH,H CH,OH

rIinepar Kynpymy (964)
YTBopeHHs ecTepiB ruainepoay (peakiis Coopepo):

CH,— OH C|:H2— ONO,

I

CH—OH + 3HO—NO, — CH— ONO,

| -3H,0 I

CH,— OH CH,— ONO,  (9.65)

[LEPOATPUHITPAT (TPUHITPOTITILIEPUH )
TpuniTporminepuH € XiMIYHOIO OCHOBOIO AMHAMITY. Y MEJIUILIMHI Ta
BETEPUHApPLIi MOro 3aCTOCOBYIOTH JUISl JIIKYBaHHS CEPLEBO-CYAMHHUX
3aXBOPIOBaHb y BUTJISAJII CHUPTOBUX PO3UYHMHIB.
B3aemogiero Tiineposly 3 JUKapOOHOBMMH KHCIOTaMH abo ix
aHT1ApUIaMH OTPUMYIOTH nosiecmepu (TAiTaneBl CMOJIM), 3 MOHOKap-
OOHOBHUMHU KUCJIOTAMU — NOBHI W HenoeHi ecmepu, HaPUKIa:
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O
I

<|3Hz— OH O CH,— O —C — CHj3
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TpHAIETAT TIIIEPOTY (9 . 66)
YTBOpPEHHSI MOHO- i JUXJIOPTiAPUHIB IJIiEPOJIY:
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MOHOXJIOPTIAPUHU TTILEPONTY  TUXJIOPTIAPUHU TIIIEPOITY (967)

JIUXI0pTiIpUHA 3aCTOCOBYIOTH JIJIi OTPUMAHHS EMIXJOPTIAPUHY —
BUXITHOTO MIPOAYKTY B CUHTE31 €NOKCUAHUX CMOJ:
CH,— CH,—CH,  +KOH_  CH,—CH—CH,CI
—_—

| | | -KCl \
OH ClI cCI 0 (9.68)

OxucHeHHd TJinepoJy. 3ajaeXHO BIJl TPUPOJAN OKHMCHUKA i YMOB
peakli i 4ac OKUCHEHHS IJIEPOIy YTBOPIOIOTHCS P13HI MPOTYKTH:
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Herinparanisi riaimepoJry. Y npucyTHOCTI BOJIOBITHIMAIOYUX 3aCO-
01B a00 KaTai3aTopiB 3a HArpiBaHHS MPOXOJUTH PEaKIisl AeriapaTarlii
TITepoy:
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(9.70)

HECTIMKMUIA eHO aKpoJIeiH
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9.5 I'as1y3i BUKOPHCTAHHS CIIUPTIB

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

Memunoguii, nponinoeuil i Oymu0uil CIUPTH BUKOPUCTOBYIOTh-
cs JUIsl oAepKaHHS (popManbaeriay, AUMETUICYJb(aTy, aumeTuiadop-
MaMijay, aHTUAETOHATOPIB, 1HT10ITOPIB, aHTU(DPHU3IB, JIaKIB, OAPBHUKIB Ta
THIITUX TPOJYKTIB OPTaHIYHOTO CUHTE3Y.

Emunenznikons 3HaXOIUTHh IIMPOKE 3aCTOCYBAHHS B CHCTEMax
OXOJIOJIPKEHHSI aBTOMOOUTIB MK 4yJOBHMl aHTU(pU3 Ta y BUPOOHUIITBI
MOJTIECTEPIB 1 CHHTETUYHHUX BOJIOKOH.

be3ponHuii emunenxnopziopun € BHCOKOSKICHUM PO3YHMHHUKOM
€CTEPIB IETI0I03H, IKI BUKOPUCTOBYIOTH Y (hoTorpadiuHii, 1akodhapOoBiit
Ta 1HIIUX Tany3dX HPOMUCIOBOCTI. ETHUIEHXNOPrigpyuH € TakoxX
CUPOBUHOIO JJIsl OJCPKAHHS €TAHOJAMIHIB, SIKI ITUPOKO 3aCTOCOBYIOTHCS
JUTSL OYMINICHHS TEXHIYHUX Ta3iB B1J KACIUX JOMIMIOK 1 Y BUPOOHHUIITBI
MHUIOUYHX 3aC001B.

1,2,3-Ilponanmpuon (cniyepon, oniyepun) y CKIAml JIMIAIB
nepeOyBae B OUIBIIOCTI POCTUHHUX 1 TBAPUHHUX XKUPIB Ta oiuB. [1i gac
ectepudikariii MOHOKapOOHOBUMHM KHCJIOTAMU, 3aJI€KHO B1Jl YMOB PEaKIIii
OTPUMYIOTH MOHO-, JH- 1 TpPUECTEpU. TPUHITPOITILEPOS Mia dac
HarpiBaHHs abo mpu yaapi BuOyxae 3 Belnkoro cwiorw. Hobenb y 1867
pOIli pO3pOOUB PEIENTYPY, 3a KO, 3MIIIYIOUHr 75 % HITPOTJIilepoy,
24,5 % wnanoBHiOBaya (ku3enbryiny) i 0,5 % nHatpiii kapOoHaTy, OTpH-
MYIOTh Oe3neuHy BHOYXOBY PEUYOBHHY — JMHAMIT. [JIiIlepon BUKOpHUC-
TOBYIOTh JJISI BUTOTOBJICHHS aHTU(PHU3IB, Ma3ei, raJbMIBHUX PIAUH 1
IacTU(IKaTOPiB.

Henacuueni (cnupmu Hazapoea) 31aTH1 10 peakiliii mojiMepu3aii
3 YTBOPEHHSIM YHIBEPCAIIbHUX KJICIB (aAT€3UBIB).
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