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HHOJIN® YHKIIMOHAJIBHBIE MOHUTbBI
HA OCHOBE AMHUHOXJIOPT'YMHWHOBBIX KUCJIOT

I'ymunossie kuciote (I'K) mo cBoeli xumuuec-
KOU NPUPOAE MPEACTABISIOT COOOH MPUPOIHBIC MO~
JTUMEPBI APOMATHYCCKHX OKCHUITOTHKAPOOHOBBIX
KHCIIOT, B CTPYKTYPY KOTOPBIX TAKKE BXOAAT PyHK-
LUOHANBHBIC IPYIIIbI PA3TUIHON npupoasl. Crenu-
(huKa CTPOCHHU TYMUHOBOH KHCIOTHI OOYCIOBITHBA-
eT Makponurasaaeie cBorcTa. OHU 06pasyIoT KOM-
IIJICKCHl C HOHAMH METAJIIOB M BCTYIAKOT B JOHOP-
HO-aKUENTOPHBIC B3AaUMOACHCTBHS C PAa3TUIHBIMU
KJIacCaMH OPraHUYCCKUX cocauHeHul. JlanHoe 00-
CTOSTENBCTBO MO3BOJIIET PACCMATPUBATE T'YMUHOBHIC
KHUCJOTBl KaK MEPCIEKTUBHBIN KIacC COCAUHEHUU
JUTS TIONYYCHHS HOHUTOB MPHUPOJHOTO MPOUCXOXKIC-
HUS, KOTOPBIC MOTYT OBITh UCTIONB30BAHEL B LEAX
OYHCTKU BOAHBIX U IOYBEHHEIX cpel 6€3 OMacHOCTH
WX BTOPUYHOTO 3arpsI3HCHUAL.

VeuaeHue COPOIHOHHBIX H KOMILIEKCO00pasy-
omux ceoticte ['K BO3MOXKHO mpu BBCACHUH B HX
COCTaB aTOMOB a30Ta, KOTOPHIEC OOJIee CKJIOHHEI
K 00pa30BaHHUI0 JOHOPHO-aKLCTITOPHBIX CBA3CH
€ HOHAMH METAJIOB, HEXCETH aTOMEBI KHCIOPOJA.

B Hacrosmei cTaThe OCYIIECTBICH CHHTE3 AMH-
HOIPON3BOIHBIX 'VMUHOBBIX KUCTIOT IIYTEM B3alMO-
JCUCTBUSA XJIOPTYMHHOBBIX KHCJIOT € Pa3MHIHBIMU
JH-, U VHKIHOHAIBHEIMU aMUHaMu. Peakiuu mo-
JOOHOTO THNA LIHPOKO HCIOJB3VIOTCS B CHHTE3C
nonuGyHKIHOHATEHBIX aHHOHUTOB M monuamMdo-
autos [1].

JxcnepuMeHTANbLHas YacThb. {11 uccnenosa-
HUS ObLTH B3ATHl XJIOPTYMUHOBBIC KHCIOTHI, TTOTY-
YCHHBIC 3NICKTPOXUMHUECKUM XJIOPUPOBAHUEM Maki-
krobeHckuX Oypbix yriel (XKI')) u ryMHHOBBIX Kuc-
70T M3 my6apkonbckux okucaeHHbIX yriael (XI'K,)
MO0 METOIUKE, pa3paboTaHHOH B HAIIEM HHCTUTYTE
[2, 3]. HexoTopslie XapaK TepHCTHKH XJIOPTYMHUHOBBIX
KHCOT NMPUBCICHE B Tabm. 1.

Tabmuna 1. XapakTepHCTHKE HCXOTHBIX
XJIOPTYMAHOBBIX KACIOT

Ipoxykr | W, | A, | >COOH+OQOH,| Conepxanue
% % MI-3KB/T xyopa Cl%1, %
XT'K, 43 120 3,46 25,53
XT'K, 5,94 18,09 5,71 23,68

CuHHTE3 aMHHONPOHU3BOIHBIX XJIOPTYMHUHOBBIX
KHCOT MPOBOAWUIH HPU COOTHOLICHHUH HUCXOTHBIX
pearentoB XI'K:amun 1:1 (mac.), XI'K:pactBopu-
teme 1:1-10 (mac.), Temneparype 80°C B TeucHme
2 4 ipy HHTCHCHUBHOM IepeMeruBanun. B cpeae me-
tumaTUnkeroHa (MIK) npoaykr peakuuu Beinaaan
B Buj¢ TBepaoro Bemectea. B JIMPA obpasyrores
PacTBOPUMEIC COCAUHCHHUS, KOTOPBIC BBIACTIUTH H3
PCaKIUOHHOH CMECH YIAJICHUEM PAcTBOPUTENS
BAKYYMHOH OTTOHKOHM. AMHHOXJIOPIPOIYKTH OT-
¢unpTpoBEIBaK U cymuian npu 60°C B Bakyym-
CYLIMIBHOM IIKady.

TepmooOpaboTKy MPOAYKTOB PEAKIIUH TPOBOIM-
mu B Bakyyme nipu 80-100°C. UK-cnektpsl cunTe-
3UPOBAHHBIX MOIUKOHICHCATOB OBIIH CHATHI HA
HK-cnexrpomerpe ¢ Dypoe-npeobpa3oBaHueM.
ConeprkaHue XJI0pa, a30Ta U CYMMBI KUCJTBIX TPV
OTPECICITLTH TT0 METOIUKE [4].

CopO11o MOHOB MEAH ONPEACISLIN (POTOKOJIO-
PHUMETPHICCKUM MeToA0M Ha mpudope GIK-56M.

PesynbTaThl u ux o0cy:xkaenue. [lonmndynk-
nuoHaTeHbIH xapaktep 'K m ncnoms3oBanue B
CHUHTE3C (A1) aMHUHOB MO3BOJISEOT MPOBOIUTh CHH-
T3 NOMU(YHKIHOHATBEHEX HOHUTOB B IBC CTAANU.
CHavana OCYIIECTBISCTCS KOHACHCALIUS XJIOPTyMH-
HOBOH KHCJIOTHI C aMHUHAMH B PacTBOPHUTETE, a 3a-
TeM (POPKOHACHCATH TEPMOOTBEPIKAAIOTCI B Ba-
KYYME AT CIIMBKH MTPOAYKTOB PCAKLIHH.

Hamu panee Ob110 yCTaHOBICHO [2], 9TO B XJIO-
PHPOBAHHOM VIJIC XJIOP XHMHYCCKH CBS3aH KakK C
apPOMAaTHYCCKUM, TaK U ¢ anu(aTHICCKUM VIIepo-
moMm. Ucxoas uz toro, uto sueprust cesizu R—Cl
HaMmHOTO MeHbIne Ar—Cl CBS3K, aMHHBI B3aHMOICH-
CTBVIOT C XJIOPOM, CBSI3aHHBIM Kak ¢ anudarndec-
KM 3BCHOM I'VMHHOBOH KHCJIOTHI, TAK U C apOMATH-
YECKHM, €CJIM B OPTO- W/HJIM Mapa-TMOJIOKECHUIX K
aToMy XJIOpa HAaXOIAUTCA KapOOKCUIIBHAS TPYINA.
[NapannenpHO BO3MOXKHO 0Opa30BaHUE YECTBEPTUU-
HBIX aMMOHHEBBIX COICH MO KapOOKCUIBHOH TpyIl-
e (CM. cxemy).

Jns1 yCTaHOBICHUS ONTUMABHBIX YCIIOBHH CHH-
Te3a MOMU(PYHKIHUOHATIBHBIX HOHUTOB OBLITH HCCIIC-
JOBAHBI BJIMSHUE PUPOABI ¥ KOJUUECTBA HCXOAHBIX
KOMITOHCHTOB, TEMIICPATYPbl H MPOAOKHUTENb-
HOCTH MPOLIECCA, a TAIOKE PEKUMA OTBEPIKIACHUS HA
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Haqubze cmams U 3amMemxu

R-CH,CI
_~~.COOH
Tym Q | +H,N-C,H,-NH,

Cl

COCTaB MOHOOOMEHHBIX KOHICHCATOB. B KkauecTse
pacTBopuUTEICH OBLITH HCTTOIB30BAHBI AUMETHI(OP-
mamug (IM®A) u merwnstuakerod (MIK).
PesynpraThl uccnaeqoBaHUN MOKA3BIBAKOT, YTO
MPOLIECC AMUHHUPOBAHHUS XJIOPTYMHHOBBEIX KHCIOT
MAJIO 3aBHCHT OT PHUPoAs! amuHa (Tadmn. 2). Habmo-

R-CH,-HN-C,H,-NH,
COOH
I'ym
-2HCl -C,H,-NH,

C

JACTCA 3aBUCHMOCTD COACPIKAHMS OCTATOUHOTO XJI0-
pa OT KOHICHTPAMU HUCXOAHOTO aMHHA B pPCaK-
IIMOHHOM CMECH. Y CTAHOBIICHO, YTO BO B3aHMOICH-
CTBHUH XJIOPTYMUHOBBIX KHCIIOT C HYKICO(DHUIaAMHU
yaactByeT OT 45 10 78 % CBA3aHHOTO C T'YMHUHOBOM
KHUCJIOTOM XJIOpa.

Ta6muia 2. BzanMoaeiicTBae Xl"K1 (copep:kanne xaopa 23,8 %) ¢ aMuEHAMH

No Amun PacTtBopuTens, Conepxanne Komnuectro xmopa, N, > COOH +OH,
ombITa cocTaB pacTBopa, 00.9 xyopa B AI'K, % | BeTynmuBinero B peakijuio, % % MT- 9KB/T
1 MBA MD3K, 1:7 8,35 64.9 3.3 3,71
2 JDA MD3K, 1:7 7,96 66.6 23 3,93
3 SJA MD3K, 1:1 10,48 56,0 23 2,10
4 SJA MD3K, 1:7 7,97 66.5 4,5 3,50
5 SJA JIM®A, 1:1 10,60 549 5,6 3,80
6* SJA MD3K, 1:7 7,12 70,1 3.8 2,94
* XTK, copeprxanue xopa 23,68%.

MaxkcuMaIbHO TMPUCOCIUHCHHOE KOMHYCCTBO
aMuHa HaOIFOJACTCS B COSAMHCHUH, TOTYICHHOM B
JIM®DA.

O6pasyrommumecs HopKOHACHCATH AMHHOXJIOPIT-
POAYKTOB C LENBIO CIMUBKU TIO (DYHKITHOHATHHBIM
TPYIINAM, a TAKXKe IS CHHJKCHHUS PACTBOPHMOCTH
MOJBEPTATH OTBEPIKACHHIO B BAKYYME TIPH TCMITC-
parype 80-120°C B teucnue 24 4. O nporekaHuu
PCaKLNU CYAUIH MO COACPKAHMIO XJIOpa, a30Ta U
CYMMBI KHCIIBIX TPYIITT B aMUHOXJIOPTIPOU3BOJHBIX

I'K. NanHbIe IPOBEACHHBIX JKCIICPUMEHTOB TIPE-
cTaBJICHHI B TabII. 3.

Ioce TepmooOpabOTKU B COCTABE MOJHUKOH/ICH-
caToB HaOIFOJAETC YMEHBIICHHE COOCPIKAHHS XJI0-
pa ¥ a30Ta, YTO MOATBEPKAACT NPOTCKAHHUE TONHU-
KOHJCHCAITUH TIO XJIOP-, AMUHOTPYIIIIAM.

[Tony4yeHHBIC TOMUKOHACHCATHI MPCACTABISIOT
€000l YaCTUYHO PACTBOPUMBIC B IIENOYAX U Hepa-
CTBOPHMEBIC B OPTAHHYECKHUX PACTBOPHUTEILX YEPHO-
KOPUYHEBEIC TOpokH (Tadi. 3).

Tabmuna 3. XapakrepucTuka amaaonpom3Boaabix I'K mocite oTBep:kaennst

No > COOH +OH, Cl, N, Amun, PactroprmMocTh
OMBITa MI-3KB/T % % % MBK JIMODA NaOH H,0
1 3,71 5,29 3.3 7.4 H.p M.p M.p M.p
2 3,93 He omp. 23 11,9 H.p H.p M.p H.p
3 2,10 3,03 5,6 12,0 H.p p. T.p H.p
4 3,50 5,93 42 9,1 H.p H.p M.p H.p
5 2,02 5,12 4.5 4.5 H.p H.p p H.p
6 2,94 5,31 3.8 8,2 H.p M.p p H.p
Ipumenanue. 1-5 — onwitet it XI'K , 6 — onwit st XT'K,; > COOH+O0H & XT'K =5,71 Mr-5kB/T.
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CTpyKTypa U COCTaB CHHTEC3UPOBAHHBIX COCIU-
HCHMI TOKA3aHBI MCTOAAMH 3JICMCHTHOTO aQHAJIN3a
n UK-ciekrpockonmm.

B UK-cniekTpax mpuCyTCTBYIOT ITOJIOCHI MTOTJIO-
menus B odmact 780-550 cml, cOOTBETCTBYIOIHUE
BancHTHBIM KojacOauusm C—Cl. Togsmsrorcs mo-
aockl morjomeHus B oonactu 1250-1400 cm!,

KOTOPBIC OTHOCATCA K Ac(HOopMAITMOHHBIM Kojeha-
HuaMm cBasu N-H, a B obmactu 3200-3400 cm! —
BaJICHTHBIC KoJcOanus aToMoB H, mpricoe mnHeHHBIX
K aromam N.

CocraBbl aMHHOTIPOM3BOIHBIX, PACCUUTAHHBIC
HA OCHOBAHWW JAHHBIX DICMECHTHOTO W (PyHKIIHO-
HAJBHOTO aHAITU30B, TIPUBCACHBI B TaOI. 4.

Tabmuna 4. Cocras avunonponzBoanbix XI'K, (conep:xanme xiopa 25,53 %)

Ne AMUH Pacreoputens, CocTaB HcxXoaHOM cMecH, %o CoctaB amuHO-1'K, %
ombITa COCTaB pacTBopa, 00.4. AmuH Xnop T'K AMuH Xnop TK
1 MBA MD3K, 1:7 13,2 20,7 66,1 7.4 5.3 87.3
2 JDA MD3K, 1:7 15.5 20,1 64.4 11,9 He omp.
3 SJA MD3K, 1:1 13.0 20,7 66.3 4.9 3,0 92,1
4 SJA MD3K, 1:7 13.0 20,7 66.3 4,5 5.9 89,6
5 SJA JIM®DA, 1:1 13.0 20,7 66.3 11,9 5.1 83,0
6* SJA MD3K, 1:7 13.0 20,7 66.3 8.2 5.3 86.5
* XTK, copeprxanue xopa 23,68%.

Hawmu 6p11a n3yuena copOuus MeIu CHHTE3UPO-
BaHHBIM NOMH(YHKIMOHATBHEIM HOHUTOM (DA,
nmpoAykT 5). BBeAcHHE B COCTAB XJIOPTYMHHOBOH
KHCIIOTHl 230Ta B BHJAC AMHUHOTPYIII MMOKA3BIBACT
yeenuuenne COE semectra ¢ 0,92 mr-sxe/r XI'K
10 3,15 mMr-sks/t B mpoaykte ¢ DA

Takum oOpa3zoM, pe3ynbTaThl UCCICAOBAHHUI
CTPYKTYPHI U COCTABA HOHHUTOB, CHHTC3UPOBAHHBIX
B3aMMOJCHCTBUEM XJIOPTYMHUHOBBIX KHCIOT ¢ (K1)
aMUHAMH, TO3BOJIIIOT CACNATh BHIBOJX O MPUHLH-
MUATBHON BO3MOKHOCTH HOTYYCHUS HOBBIX aMUHO-
XJIOPCOACPKAIMUX HOHUTOB I'YMHHOBOM KHCTIOTHI.
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Peziome

AMHHOKYpaMJIbl KapThllail CHHTETHKAIBIK HOHHUTTEPAI
BakyymJia -, OU(YHKIIMOHA(BI aMHHIEPMEH XKOHE TepPMO-
KaliTaoHJey/e (DOPKOHIACHCATTAPBI XJIOPIbl TYMUHIbI KbIIIK-
BUITAPMEH OPEKETTECTIPY apKbUILI ally MYMKIHJIT1 KapacThi-
JUSHERINE

Summary

The possibility of synthesis of half synthetical ionites
containing nitrogen by reaction between chlorhumic acid and
di-, (bi) functional amines and thermal processing of pre-
polymers in vacuum has been considered.
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