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I[MOJIMTEXHUYECKOI'O HMHCTHUTYTA

Tom 163 1970

UCCJENOBAHUE B OBJIACTHU XMMHUHU NPOU3BOJHBIX
KAPBA3O0JIA

36. leiicTBHE XJOPUCTOro cyjbypuaa Ha Kapba3os M ero npou3BOJHbIE
B aleTHJUpPYIOLLell cpene

B. I1. JIOITATUHCKHUM, Y. I1. )KEPEBLIOB, JI. M. KY3HELIOBA, B. C. TOPIIKOBA

(peKOMeHﬂ,OBaHa HaYy4YHO-METOJHYECKHM CEeMHHapOM XHMHKO-TEXHOJIOTHYECKOTO (paxyaneTa)

HssectHo [1], uTo kap6asos mpu AEHCTBHH HAa HEro ABYX MOJEH XJO-
pUCTOro cyJab(ypHuaa B CMeCH YKCYCHOIO AHTHJAPHA2 U YKCYVCHOH KHCJOTEL
MOKeT ObIThb MpeBpallleH Ju6o B 3,6-1nxa0pKap06a30, YTO MPOUCXOAUT TIPH
HHU3KOI Temmeparype, Ja1u60 B 3,6-Aux/a0p-9-aleTHIKAp6a301 NPU HECKOJbKO
MOBBILLIEHHON TeMmIepaTrype, IpHUueM BbiXOJa MOCJAeLHEro BelecTBa aBTOPOM
He NPUBOUTCS.

3ajnaueili naHHOM paboOThl SIBUJAOCH HCCJAEJOBaHHE CHHTe3a 3,6-IuXJa0p-
9-anerusnkapbasona 3THM OJHOCTAAMHHBIM METOHLOM C I€/bI0 OTBICKAHHS
YCJOBUH, NPU KOTOPHIX 3,6-1uXJa0p-9-aneTunkap6ason MoxKeT ObIThb MOJAyueH
C BO3MOXKHO OOJIBILIMM 'BBIXOJOM, a TaKxkKe HCCAeJoBaHHe JeHCTBHS XJIO-
pucroro cyabdypusa Ha 9-(p-OKCHITHI)KapOa3oi.

Heo6xoaumo ObII0 BLISICHUTB, B KAKOH MOC/€J10BATENbHOCTH MPOTEKAIOT
XJOPHPOBAHHE W aLETHJMPOBaHHe KapbasoJsa npu ob6paszoBanuu 3,6-1UXJa0p-
9-auernnkap6aso/sa. PellleHHe JaHHOTO BONPOCAa MOIVIO Obl JaTh HEKOTOPbIE
CBeJcHHS O BJAUANNK 3aMECTHTEJNCH Ha PEaKUHOHHYIO CIOCOOHOCTH KapHazo-
Jla NIpu 3JeKTPOUIbHOM 3aMelleHHH.

IIpu uccnemosanuu cunreda 3,6-nuxsop-9-anerunaxkapbazona H3ydanoch
BJIMsIHKE HA COCTAB M BLHIXOJ NPOJAYKTOB (NmpH AelcTBHU 2,1 MOJsS XJIOPUCTOrO
cyabdypusia Ha MOJb Kapbasosaa) ciaeaylolUX (paKTOPOB: cocTaBa pPacTBO-
pHTeJIsl, TeMIepaTypbl ¥ MPOAOJNZKUTENbHOCTH Mpolecca. Pe3yabTaThl OIbi-
TOB IpeJcTaBJeHbl B TabI. 1.

ITosyuennuble pe3yabTaTbl CBUIETENbCTBYIOT O TOM, UTO MU YBeJHUEHHH
COJIepIKaHUs YKCYCHOTO aHTHJPHAA B CMELIaHHOM PacTBOpHUTE/IE, COCTOSLLEM
M3 YKCYCHOH KHCJOTBI M YKCYCHOTO aHruapunaa, no 50% oOBeMHBIX BBIXO)
3,6-1uxsop-9-aneruakapbasona pacrer, a BbIXOX 3,6-AuXJ0pKapOasona ma-
Aaer. OKasanocb BO3MOXKHBIM HaiTH YCJOBHS, NPHU KOTOPBIX He YIaercs
BBIIEJAUTD 3,6-AMXJI0pKap6a30d, 4TC OCYIIECTBJASETCS TMPH MepeMelInBaHUH
PEeaKkIHOHHOH CMeCH B pacTBoputese, copepxkallem He meHee 50% yxcycHoro
aHruJpHula B Te4eHHe Tpex uyacoB npu Temnepatype 60°C. B atux ycaoBusax
BbIX0J 3,6-Auxsop-9-auernakap6asona pocruraer 55,5%. M3 pesyabratos
ONBITOB MOKHO CeJaTh BBIBOJA TaKz&Ke O TOM, UTO XJOpPHpPOBaHHe KapOaszo/a
npeAuecTByeT aleTHJHPOBAHHUIO XJOPNPOHU3BOAHOro. [laHHBI BBIBOL Obld
MOATBEPXKAeH CleUHaJbHBIMH ONBITAMH, TAe B YCJAOBHSX, NMOJAOOHBIX OIH-
CaHHBIM, Mbl IBITAJHCh NMPOXJOPHPOBATH 9-aueTua- U 3-XJa0p-9-aleTHIKap-
Ga3osibl. ITH MOMNBITKH ycrnexa He uMesad. B oGoux ciayuasix oOpaTHO BbiJe-
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JSHOTCS MCXOJHble BemlectBa. [losyueHHble (aKTbl HaXoAATCS B COOTBET-
CTBHUH ¢ HabJloleHHeM O HeCHOCOOHOCTH XJOPHPOBATHCS XJOPHCTHIM Cy.ﬂb*
dypuaom 9-6enzounnkap6basona [2].

Takum o6pasom, npu BBEeJEHHH K aTOMy a3oTa aneKTpOHoaKuenTopme
FPyNI, TAaKUX KaK alleTHJAbHasi WM OCH30MJbHAS, BO3MOXKHOCTb 3JEKTpPO-

Ta6auma 1

e e [Tpomnoa- Brixon 3, 6-1u- Brixon
e ai};;i;}:zlgolz XKHUTENBHOCTD, S epa: xnop-9-auetua-| 3, 6-auxnop-
I o pacmo(gmene, At Typa, °C Kapﬁgéaona, xapéz:ona,
1 50 1 60 420 19
2 50 2 60 50,1 -6
3 50 3 60 55,5 —
4 50 4 60 55,5 —
5 50 3 30 33,3 20,7
6 50 3 70 55 —
7 0 1 60 — 69
8 25 2 60 24 32
9 40 1 60 39,2 22,3
10 75 1 60 42 14,2
11 100 1 60 42 13,9

(UJIBHOTO 3aMelleHus BOAOPOJAOB B sjape Kap6Gasosa (mo KpaiiHelt Mepe.
B 3 u 6 mosoxkeHusix) ymeHnbuiaercs. ITonyueHHble naHHBIE TOBOPSIT TakiKe
0 ToM, uTO 3,6-1UX/10pKap6a30/ B yCAOBHSX OHBITA ALETHIHPYETCsl GBICTpee,
yeM cam Kap6asoj, Tak Kak oOpa3oBaHue 9-auerusakap6asosna He 3a-
MEUEHO. "

9- (p-okcusTna) Kap6a30y XJI0PUPOBAJICA B YKCYCHOM aHTHJpHUIE IBYMs
U YeTBIPbMS MOJAMH CyJbQypHIXJOpHIA, B pe3y/JbTaTe Yero BblAeJeHn
3,6-nuxsop- u Terpaxaop-9-(p-aneTokcu)sTuakap6azonnsl. CuHTE3 moCaEN-
HETO BelllecTBa JaHHBIM CIOCOOOM MPEACTAaBJACT OCOOLII MHTEpec, TakK Kak
paHee ONMHCAHHLII HaMU TeTpaxJaopkap6aszo. [3] He OKCHITHAHPYETCS B YCI0-
BHSIX, U3BECTHBIX AJid Kapbasosa u ero rajoreHsameileHHsix [4, 5]. Pe3yab-
TaTbl ONBITOB MO JEHCTBUIO XJOPHCTOrO cynabpypuiaa Ha 9-(p-OKCHITHI)Kap-

0a30J1 NpeicTaB/eHbl B TabJI. 2. ;
Ta6auuma 2

Ne }g')(n;gi(éga)? Kco Hn”quJ M%Ieﬁ x TigOﬂon- Tewnepa- Hiaewt HE Ol;
T amnmpjaaona, {mopﬁga " WJ;:ZOCT]” Typa, °C AYKTa ;;Zea LUK
1 5 4 1,5 40 36,5
2 5 4 15 60 44
3 5 4 1 60 38
4 5 4 2,5 60 37
5] 6 4 1,5 60 44
6 25 4 1,5 60 ' 44
4 100 4 1.5 60 43
8 8 2,1 2 60 28

i 19



- OMmbleHHE TI0JYy4YeHHOTO 3(upa TeTpaxJ/aop-9-(p-oKCHITUI)KapHasona
B LIEJIOYHON Cpejie BEJET K INOJYUEHHIO TeTpaxJsop-9-(B-oKcHsTHaI)Kapbaso-
Ja ¢ XopouwdMm BBHIXOAOM. IIpu meficTBHM XJOPHUCTOrO THOHHWJIA B NHPHIHHE
foJiyyaercsi TeTpaxJop-9- (B-xaopartuia)kap6a3os, NpeACTaBJASIONIHA HHTe-
pec Aas HaJbHEHUIMX CHHTE30B, HalpHUMep, TeTpaxJop-9-BuHuAKapOGasoJa.

JKcnepuMeHTaJbHAsl 4acTb

HNcxongnble BelllecTBa

Kap6asoa-peakTuBHblil, ¢ T. M. 242°C.

VKCyCHBI aHTHAPHA, YKCYCHasi KHCJOTAa M XJOPHCTBII THOHHJ HMeJH
KBaJU(PUKALHUIO «XU».

XJIOpUCTBIH cyabpypusa — npuMeHsisacb (Qpaxkurs, orobGpanHasi MpH
£69°C neperoHKoil TeXHUUYECKOIO NPOAYKTA.

9- (B-OKCHITHJI) Kap6a30sl — MOJIydeH 1O H3BECTHOH MeToJuke (4]
T. 1. 81—82°C.

3,6-nuxqop-9-anerunkap6as3on. B xoa0y, cHaGXKEHHYIO XOJOJIHJIbHHKOM,
MelIaJKoi W KameJbHOH BOPOHKOH mnomemtaercs 20 e kap6as3osa U CMeChb
u3 75 Ma YKCYCHOM KHCJOTBI H 75 MA YKCYCHOTO aHruapuzna. B reyenue
5 muHyT npuausaetrcsi 21,3 ma XJAOPHUCTOTO cv/abbypHaa IPH HHTEHCHBHOM
nepeMeLIMBaHUHU, mocjae yero temnepartypa nosbiaercs ao 60°C. Ilpu stoii
TeMrnepatype M NPH HMHTEHCHBHOM IepeMellHBAHHH CMeChb BbIJEePKHBAETCs
3 yaca, 3aTeM OXJax/JaeTcsl; BbIIaBLIHEe KPHCTAMIbl OT(HHIBTPOBBLIBAIOTCH,
NpoMBbIBaIOTCSl BOJOH M BeicymuBatorcs- [Tonyuyeno 20,0 e BemecrBa ¢ T. 1.
172—175°C. Ilocae mepekpucrain3aund u3 xJaopodopma BbigesneHo 18,5 2
(55,6% or Teopernueckoro) 3,6-muxaop-9-amerunkap6azona ¢ T. IUL.
‘185—186°C. TIlo surepaTypHblM JaHHBIM 3,6-TUXxJ0p-9-aneTuaxkap6ason
nnasurca npu 185—186°C [2], 183° [1]. [Ipu BbiMBaHMHM (UALTPATA MOCIE
Bbienenus: 3,6-auxaop-9-anetunkap6asona B BOAY BbiajaeT BA3Kad KHI-
KOCTb, 3arycreBatouias npu crosiiuu. [locse nepekpucrannn3aluu U3 rekca-
Ha noaydaercs 6 e BewlecrBa, muaassuerocs npu 108—110°C (20% ot Teo-
PeTHYECKOrO).

Ananausnl. Haiigeno, %N, 4,97 C,;,HyONCly; Bbiunciaeno, %N 5,03

Terpaxaop-9-(p-aneTokcu)aTuakapbaszoa

B kou0y, cHaOKeHHYI0 MeLlaJKOH, Tra300TBOAHOH TPYOKOH, KameJbHOI
BOPOHKOH W OOpaTHBIM XOJIOAWJIBHHKOM, 3arpyxKaercs 10 e 9-(p-oxkcustun)-
kap6asona u 50,1 ma ykcycHoro anruapuaa. I[Ipu temnepatrype BoasiHO Ha-
1u 60°C B TeueHHe 5 MHHYT NpH nepeMellMBaHUM TMpuAHBaercsa 15,4 ma XJo-
pucroro cyabdypusa, N0CaAe Yero CMech BbIJEpPKHUBAeTCsl MPH MepeMelnnBa-
HHM TpH ykaszaHHoH Temmeaprype 1,5 waca. Ilo okoHUaHMH peakUUH wu3
CMECH OTTOHSIeTCS XJOPHCTBIH aleTH/J, a MPOAYKT peakUHUH BBIAJTETCA
BbICAKMBAaHMEM BOJOH M TepeKpHCTaJIu3alied M3 alleTOHa BbiMaBIIer o
ocaaka. Boixox BemectBa ¢ T. ma. 149—150°C cocraBasier 7,6 2 (449% or
TEOPEeTHYeCKOT0).

MouiexynapHbiil Bec: (OMBIJICHHEM I1eJ0Ybl0) HalgeHo 383; BbIYKC-
JAenHo 391,2.

Terpaxmnop-9-(p-okcustTua)kap6ason

Cmecb 20 2 Terpaxsop-9-(B-anerokcu)stuiakap6azona, 572 e exKoro
Kann u 700 ma MeTaHONMA KHISATHTCsI C OOPATHBIM XOJOAUJIBHHUKOM B TeUEHie
2 yacoB. Beimasuuit nmocse ox/axAeHUsi PeakUHOHHOI Macchl 0CaZ0K BecoM
17,2 2 (96% or Teopernueckoro) c¢ 1. mia. 167—169°C nepekpHCTa IH30BLI-
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BaeTcsi U3 MeraHosa. B pesynbrate nmoayuaercs 15,2 e (859% ot Teoperuue-
CKOro) Terpaxjop-9-(p-okcu)stuikapbasona ¢ 1. mia. 169—170°C.
Ananuswl. Haiineno, % OH (no Bepaew) 4,41; CisHoOCI4N; Bbrunc-
aeno, % OH 4,9.
Terpaxaop-9-(p-xnop)atuakapbasoun

K cmecu 3 e terpaxiaop-9-(p-okcu)atuaxkapbasona u 7 Mma NUPHAHHA
no6asasercss 0,6 ma xaopucroro tHoHmaa mnpu Temnepartype 30°C. Ilocae
NI0JIy4acoBOro HarpeBanus npu temneparype 50°C cmechb BblIMBaeTCs B MOJ-
LileJIOUEHHYI0 COMOH BOMY, a BBHIMABUIHI OCaA0K, MPOMBITHIH OT NMHPHUAMHA HA
¢unabTpe, BoicymuBaeTcst. [locnie OTMBIBAHHSI pacTBOPUMOH YaCTH aleTOHOM
BbIX0H cocraBaser 2,25 e (72,6% or Tteopernueckoro). Terpax/aop-9-
(p-x10p) aTuankap6azon maasutcs npu 200—201°C.

Ananusbl. . Hanpeno, 9% N 3,61; C;4sHgNCls; Boumcaeno, % N 3,80.
3,6-1uxJ10p-9- ( f-aeToKCH ) STUAKApHa3o0J.

K 8 2 9-(p-oxcu)stunkap6asona u 18 ma yKCyCHOro aHruapuja NPHUJIH-
Baerca 6,6 ma xmopucroro cyabhypuna. ITocne Harpesanus npu 60°C B Te-
YeHHe 2 4acoB CMeCh OXJazKAAaeTCsi U BbIIMBAeTCs B BOAY. BblnaBiuuil 0casox
IepeKpUCTaNau30BbiBaeTcs u3 cnupra. [loayuaerca 3.4 e BeulecTBa C T. IUL
122—124°C.

Ananuselr. Haiizeno, % N 4,30; CsH;sONCly; Boiuncaeno, % N4,36.

BriBOIBI

HccnenoBano BauaHMe pa3nuHblX (aKTOPOB Ha CHHTe3 3,6-IUXJ0p-
9-anernnkap6asona JaeficTBHEM XJIOPHCTOrO  Cy/b(pypuia Ha Kap6a304
B.CMECH YKCYCHOTO aHTH/PHU/A U YKCYCHOH KHCJIOTHI.

2. Hafijensl onTuMaJjbHble yCJOBHS CHHTe3a 3,6-1uxj0p-9- auemm{ap-'
6a3oJa ¢ BeIX0a0M 55,5%.

3. YcraHOBJEHO, 4YTO B JAHHOM CJydae XJOPHPOBaHHE npenmechyeT
AleTHIMPOBAHMIO; I0KAa3aHO TaKxKe, 4TO BBEJEHHE K aTOMy a30Ta TakKoil
9JIEKTPOHOAKIENTOPHOH TPYNNbl, KaK aleTH/abHAsA, 3aTPVAHSET, 3JeKTPO-
¢bunbHoe 3aMemleHHe B sAApe Kap6aszosna IMpPH XJIOPHPOBAHHH XJOPUCTHIM
(:y.an)ymeOM.

IToxasano, uyto npu meiictBuu 2 u 4 MoJel XJOPHCTOTO CyJabdypuia
Ha '9 ((3 OKCI/ISTHJI)deGaSOJI B YKCYCHOM AHTHAPHJIE MOTYT ObITb NOJIyYeHbBI
3,6-nuxa0p-9- (B-aleToKCH ) 3THAKAPOA30a U TeTpaxaop-9- (p- aueTOKCH)3THJI-
Kap0a30J1 COOTBETCTBEHHO. ‘

5. OmblieHHeM TeTpaxsop-9- (P- aueTOKCH)aTunKapGaaoJIa cnmesnpo-
BaH TeTpaxJop-9-(B-OKCHITHI)KapOa3os, MpeBpallleHHblil jajnee B TeTpa-
XJ10p-9- (B-x10p3THI) Kap6A30.I. . -
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