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YK 547.825

AJL.Paucwkuii, O.A.I'opaienxo, H.O.dinenxo, M.B.E€sceesa, T.0.I1pousko
B3AEMOAISI CWIbHUX MIHEPAJIbBHUX TA OPTAHIYHHUX KHCJIOT

3 TETEPOLIUKJIITYHUMHA TIOAMIAAMH

B3aemoi€io apunaminis 6en3iMina3on-2-TiokapGOHOBMX KHCIOT 3 CHIbHUMH MiHepaJIbHHMM Ta OpraHiy-
HHMH KHCIOTaMH CHHTE30BaHO BiANMOBiAHI CoJMi amoHieBoro Tumy. JOCHiZXeHO TiAposi3 OTpUMAaHWX
CHIONYK Y BONHHMX Ta BOAHO-OPTAHIYHMX PO3UMHAX METOIOM TOTEHUIOMETPHYHOrO THTPYBAHHS, a Ta-

KOX Jesiki iX (i3uKo-XiMi4Hi BJIaCTHBOCTI.

BCTVII. Pawuiwe [1,2] Hamu Gynd gochimKeHi
ﬂpOTHSHOLLIyBaHle Ta aH-rHQ)puKumm BJIACTHBO-
CTi MaCTHIBHHX KOMMO3MLINA Ha OCHOBI iHAYCTpi-
anpHOT onuBH [-40 Ta afyKTiB 3aranbHOi GOpMYIIH
HL-HAn. OnHak MOBHOrO ysBJI€HHs NpPO NPUPO-
[Ty UMX CTIONYK, JAHHX NPO iX CUHTE3 Ta BUAUICHHS B
iHIMBiNLyaAbHOMY CTaHi Ha ChOTO/IHI HEMAE. 3 Me-
TOIO YCYHEHHS Lli€i NMPOraiWHU B JOCHIIKEHHI Xi-
MIYHHX BJIACTMBOCTEH reTepOLMKIIYHUX TioaMiliB
Hamu Oyn¥ CMHTE30BaHi COJIi aMOHIEBOIO THILY 3a
3arajibHOI CXEMOIO:

LR
N
+ HAn
/
SOa
HLR ™) :R!=H, R%=4-CH3, R*=2-0CH3, R *=4-OCH3,
la Ib IIa IIb [Ic

Hidn (1)

RS H H  4CH; 4-CH; 2-OCH,
An ClO,, NO, CloS Cr NOy
Il 11Ib lc 111d
R  2.0CH, 2-OCH, 2-OCH; 2-OCH,
An  ClO, CI  NOy  BF,
IVa IVb IVe Ivd IVe
R'“ 4-0CH, 4-OCH, 4-OCH; 4-OCH, 4-OCH,
An ClO,; CI' = NO;y  BF, CCLCOO"

Taxoxk AOCHiMKEHO iX XiMi4Hi BIaCTHBOCTi B Op-
raHiYHHUX Ta BOAHO-OPTaHIYHHX PO3YMHHHKAX.

EKCIHEPUMEHTAJIBHA YACTHHA. Apun-
amigu GeH3imina3on-2-Tiokap6oHOBOT Kncnory 3as
ranbuox bopmynu C7H5N2C( S)NHCGH4R “*R'
=H, R%*=4-CH;, R*=2-0OCH,, R*=4-OCH3) otpu-
MyBaJI{ 32 METOAMKAaMH, HaBEJCHHMH B p060T1 [3]
Jlns cunTe3y cosieif BUKOPHMCTOBYBAJIM CHWJIbHI Mi-
HepalbHi Ta OpraHiuHi KMCJIOTH, SKi BiANOBiZaM
knacudikauii u.

BmicT HiTporeHy Ta cynbdypy B CKIajli CUHTe-
30BaHMX cnonyk la—I Ve Bu3Ha4any, BiANoBiaHO, Me-
tonoM K’enspans ta llenirepa [4]. IY-cniextpu 1ux
cronyk y aianasoxi 4000—400 oM peeEcTpyBany Ha
npunaai Specord 75 IR, 3pa3ku roTyBanu y BUris-
niTabnerok 3 KBr. igponis cnonyk Ia—IVe nocnin-
XKyBaJI¥ 3 BUKOPHCTaHHAM ioHOMipa OB-74 3i ckns-
HUMM IHIMKATOPHUM €NEeKTPOJOM Ta XJIOpPCPiGHMM
€1EeKTPOOM MOPIBHAHHA.

N-geninbenzimioazoniii-2-xapbomioamio nepx.io-
pam, Ia(3aransha Meroauka). J1o 2.53 r (0.01 moab)
N-¢eninGensiminazon-2-kap6orioamina, posuuHe-
Horo B 30 MJI METHJIOBOTO CIUPTY, A0JaBaH 2 MJI
30 % po34MHY XJIOPHAHOT KMCIOTH 3 HaCTYMHHM
KUI’STiHHAM peakuiiiHoi Macy. Peakuilo 3akinuy-
Ba/IM MiCAs ynapioBaHHS 2/3 peakuUiiHOT macH, 3
0B LIMM MOBIIBHUM OXOJIO/UKEHHAM JI0 KIMHa-
THOI TemnepatypH. [1pu upoMy BUNajain KpUcTa-
JIM uepBOHO-OparkeBoro konbopy. Ocan Bindinb-
TpoByBand Ha ¢ineTpi lloTTa, WBKHAKO NpoMMuBa-
i 6e3BOAHMM MeTaHOoI0M (3x2 MJT) Ta BUCYyLIYBa-
nwu Ha nositpi. Buxin 3.47r (98 %). T, =168—171 °C.

Inmwi cnonyku Ib—IVe cunTe3oBaHo aHao-
riuto. P i3uKo-XiMidHi XapaKTEPHCTHKH BCIX CMo-
JyK HaBefeHo B Tabu. 1.

Tidponiz cunmesoganux cnonyx la—IVe npu nii
BOJAHOro abo BOJHO-CIMPTOBOTO PO3YHHY (3arab-
Ha meroauka). Jlo 50 Ma BOAHO-METaHONBHOrO pO3-
yuny (1:1) momasanu 3.53r (0.01 monb) N- (benm-
6eH31Mma3omu-2-1<ap60'rloaMm nepxyiopary i npu
nepéMillyBaHHi 3a KIMHaTHOT TEMINEpaTypu BUTPH-
MyBajld peakuiiHy macy npotarom 15-120 xs.
Peakuiliny Macy BindinsTpyBanu, GuibTpaT TUTpY-
Basiu 0.1 M pozunnHom NaOH.

OBIOBOPEHHA PE3YJ/IbTATIB. B3aemonis Tio-
aMifiB i3 AOC/TIHKEHUMH CHIIbHUMH MiHEpaNbHUMH

© A.l.Pauceknit, O.A Topaienko, H.O. linenko, M.B.€sceesa, T.O.Ilpousko , 2014
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Opzanuveckas X umMus

Taoanuuwa 1

®izuxo-xiMiuni BIacTuBocTi cuHTe30BaHMX cnoayk la—IVe

Cro- Hassa cuonyxd T.n» |3naineno, %} Bpyrro-gop- | Po3paxosano.% B}‘{;i.u,
nyKai °F3 N S Myna N S o
la N-(eninbensiminazoniit-2-kapGotioamin nepxnopar 168-171 11.42 8.61 C,H;,CIO,N;S 11.88  9.06 98
b HiTpaT >98* 1740 9.74 C;H;,03N,S  17.71 1013 95
Ila N-p-roninGensiminasoniii-2-kapGotioamin nepxnopar 216-218 10.92 824 C,H;,CION;S 1142 872 91
b : xnopun  246-247 13.31 10.18 CsH4,CIN;S  13.83 1055 95
c HiTpaT 112-114 16.75 925 C;sH ;03NS 1696 970 9%
Illa N-o-auizinGeauminosoniii-2-kapGorioamin’ nepxnopar 187-189 10.76 7.99 C,sH,CION;S 1095 835 80
b xnopua  215-217 12.84 9.64 C,;H,CION,S 13.14 1002 77
c HiTpar 174-175 16.21 9.11 CH,O,N,S 16.18 926 68
d terpadropGopar 150-152 10.89 8.72 C,H,,F,ON,SB 11.32 864 76
IVa N-p-anizinGensiminazoniii-2-kap6otioamin nepxnopar 201-202 10.61 8.08 CsH,CIOsN,S 10.95 835 88
b xnopun  233-235 12.76 9.59 C,sH,CION;S 13.14 10.02 82
c HiTpar >90* 1567 898 C,H,,O,N,S 16,18 926 65
d terpadropbopar 215-217 11.19 8.17 C\sH,,F,ON;SB 11.32  8.64 58
e tTpuxnopauerat 158-159 9.03 6.95 C;;H,CLON;S 941 718 90

* TemnepaTypa nmaaBA€HHA 3 PO3KNANOM CIIOTYKH.

KHMCIOTAMH CYNPOBOKYETBCSA NMPOTOTPOMHOK Tay-
TOMEPIEI0, sIKA NMOB’A3aHa 3 NEpPeMiLLieHHAM B MOJIEKY-
i eNeKTPOHIB Ta “HAUTHLIKOBOTO” MPOTOHY (CTpy-
kTypu A, B, C):

HAr HH
E A @‘F @‘NF—-Ar
<o =] e
Het et ! e
SH® S—H S
A t B 1 c
H " H (2)
B N— ON—ar q 0
Het ~——» Het - Sy ¥
K T TR e
D E F Het

ITpu usomy crpykrypu A i C posrnaganu sk
NpOIyKTH, BiAMOBIIHO, S- Ta N-NpoTOHYBaHHA, a
CTpYKTYpY B — fK iHTEpMeniaT TayTOMEpPHOTO Ie-
perBopeHHs A== C. Kpim uporo, 1is cTpyktypu A
MO3KHA HaBECTH PAJl 'PaHMYHHX ME30MEpPHHX CTpY-
kTyp (D, E). Ha cxemi (2) HaBegeHo 4iTKe po3Mexy-
BaHHA MDK peallbHO ICHYIOUHMMH TayTOMEPHHUMH (o-
pmamu A i C Ta rinoTETUMHUMH FPaHHUYHHMH CTPY-
krypamu D i E. Onnak sax ans crpykryp A i C, Tak i
ans crpyktyp D i E mosxna HasecTu “npomikHy”,
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peanbHO icHyl4y cTpykTypy F, 10 MicTuTe aeno-
KaJli30BaHHH MPOTOH MiHEPaIbHOT KMC/IOTH Ha T-p-
cynpsxeHii cucremi TioamigHoro ¢parmenra. Oye-
BUIHO, WO ckaaaHi [Y-cnekTpu oTpUMaHUX coJeil
aMOHIEBOI0 THIY BU3HAYalOThCA CaMe TaKOK B3ae-
MOZ€I0 IPOTOHY CUIIBHOT MiHEPAJIBHOT KMCIIOTH 3 Hy-
KINeOpUIBHUMH LEHTPAMH FeTepOUMKIIYHOTO Tio-
amina. Huxye nokasaHo po3noain m-eneKkTpoHHOT
T'YCTHHH B MOJIeKyJli aHinina 6ensiminaszon-2 Tiokap-
6onoBoi kucnotTH HL ™ (maHi KBAHTOBO-XIMIUHHX
po3paxyHkiB Merogom MNDO B nabnuxenni
Xiwokkens (MOX) B]:

I
N-C(f:z:ﬁﬂl&zn
3 L2, ON02T)
No 244“

0.229 \Q S-0.333

Tak, NOTeHUIHHUMH LIEHTPAMH TIPOTOHYBaHHS
tioamiza HL. cunbHumu MiHepaanHMH KMCIIOTa-
MH € aTOMH HITpOI‘CHy 6eH3imMinazonsHoro c])pameu~
TY N'i N aToM HITpOreHy N’ 1a cynsdypy s® Tio-
aMmigHoi rpynu. OHaK MOKJIUBICTE YTBODEHHS BHYT-
pitHboparmentTapHol Taytomepii N -H SN~
H" 6ensiMinazonsHoro ¢gparmMenTy Ta BHYTPIlIHLO-
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BOJIHEBOTO 3B’S3KY 3 2 B - nepeabavae
MiHiMaJibHY MOXJIHBICTH MPOTOHYBAHHS HYKJEO-
(inbHUX LUEHTPIB N'iN%3 ypaxyBaHHAM fK m-3a-
pAAIB HA LIKX aTOMAaX, TaK i IPOCTOPOBHX (CTEpHY-
uux) pakropis. Mix Tum —C(=S)NH- (TioaMiJma
rpyna) Mae MIOUMHHY 6y1105y (Cyp™ 2) 1]
i npH NPOTOHYBaHHI aTOMa HIiTPOTEHY N OCTaH-
Hill HabyBae€ TeTpaeApu4HOT popMH, L0 XapaKTep-
Ha /15 coneil aMmoHieBoro Tumy (crpykrypa F).
Bynosy orpumanux cronyk la—IVe nocnimky-
Baau Meroaom IY- cnempocxoni’i 3 ypaxyBaHHAM
TOTO, 1O Henporouosam re'repouuxmqm TioaMinu
(HLf——HL ) MalOTh BaNEHTHI KOJMBAHHA TiOAMia-
Hoi rpynu V(N-H) cepennboi iHTEHCHBHOCTI B 06-
nacri 3356—3256 cm ', cnabki — v(N-H) rerepouu-
kniudoro ¢parmenty 3090—3060 eM™! Ta cknani
— CynpsiXeHoT TioaMiaHO1 rpynH, AKi IHTepripery-
BaJH 4K xoiuBaHHsi B-, D- i E-cmyr [8] (Taba. 2.2
[IpoToHyBaHHA HOCHiKeHUX Tioaminis HL (R )
BHK/IMKAE CYTTEBY 3MiHY iX ILI -CMeKTpiB, mepul 3a
Bce, B obnacri 34602530 cMm (Ta6n 3). Kpim To0-
ro, NpOTOHYBaHHS CIPsDKEHOT TiOAMIAHOT rpynu
NPUBOJNTE, AK | Y iHIUHX CHIPAKEHHX OPraHiyHUX
MOJIeKY.1 [3 8], mo 3MEHIIEHHS OBXHHH 3B’43KY
Y cnonykax [a—IVe (CprKTypa F) Biamiva-
N¥ BalleHTHI CHMETPUYHI Ta aCUMETPUYHI KOJH-
Banns B o6acti 3485-3000 cv ™, xapaKTepHi JUis Co-
neit amiHis, a TAKOX AyXe CHIIbHI BaJIEHTHI KOIH-
paHHg 38’13ky N-H B obGnacri 1385—1375em™ (B-
cmyra). [Ipu ubOMy 4iTKi OKpeMi KONHBaHHA B 06-

Tabanuwusa 2

. -1 .
nacri 348%—3240 CM "~ HanexaTh aMOHIEBOMY ¢par-
MEHTY “>NH, , TOAI SK cna61<1 PO3MHTI KOJNMBaHHS

B obyacri 3200—3000 cM ~ — nenokanizoBaHOMY
NPOTOHY Ha T-p CyNpsDKEHiH cHcTeMi TioaMiaHOro
¢parmenTa. OcraHHill GakT NiATBEPIKYETbCH THM,
wo B o6nacTi 2840—2590 cv ™! BuHMKae pan cniabkux,
SIK TIPABHJIO, YIIMPEHUX, BANICHTHUX CHMETPUYHUX i
aCHMETPUYHUX KOJIMBaHb, XapaKTEPHUX [UIS YacT-
KOBO NPOTOHOBAHOrO TiOKapOOHUIBHOTO ¢parMeH-

TamaHHi [Y-konuBaHHA B JOCHiIKeHIH obaacTi, Toai
K HiTpaT-aHioH (cnonyku lIc, IVc) mae myxe cunpHy,
4iTKy cMyry nornuHasHs 1380 cm -, Terpadropbo-
pat-aHioH (cmonyka IIId) — nyxe cunbHy cmyry
nornuHaHe 1090 cM , a nepxyopaT-aHioH (CHOIYKH
I1a, IVa) — my»xe cunbHi koniuBaHHs B o6nacri 1118
—1100cm  [9]. OTxe, ananis IY-criekTpiB cHHTE30Ba-
HHX CMOJIYK CBIAYMTH, IO NPHU B3aEMOJII rerepo-
UMKJTIYHUX TIOAMILIB 3 CHIbHHMH KMCIIOTaMH YTBO-
PIOIOTBCS COJTi aMOHIEBOTO THITY.

Iinponi3 cHHTE30BaHWX aMOHIEBHMX coseit la—
IVey BoaHux a0 BOAHO-CIMPTOBUX PO3YMHAX [0~
CITIZKYBAJTH 3a 3arajbHOI CXeMOIO:

®
H, A + H— OH<=== HAn + H,L + O

3)
HZL +OH == HL + H,0 (4)
5 Bl An® 2 HL + HAn 5)

3riaHo 10 cxem# (5) B pe3ysibTati rigponisy yr-
BOPIOEThCA CHibHA KucnoTa HAn, KOHUEHTpauito

[Y-cnexTpu aeskux TioamiaiB 3araapHoi ¢opmynn C7HsN,C(=S)NHCgH4R

v(N-H), cm™' ~C(=S)NH-rpyna, cM ™"
Cno- | 3amic- IHWi KOoAMBaHHA,
ayka | HUK R |rioamizna u;:;?g:;ﬁ B-cmyra D-cmyra E-cmyra oM
TPYma | pparmest| C=N | N-H C-N c=Ss | C=S C-N
HL' H 3356 cp 3060 cn 1597 ¢ 1384 ac 1216 ¢n 1168 cp 948 cp 754 ¢ 1618, 1738. 1028,
3256 cp 1540 ¢ 1310 cp 1076 x.c 900 cp 734 c 688, 640, 492
1497 ¢
HL? 4-CH, 3340 cp 3067 cn  1590cp 1380 nc 1280 cn 1183 cp 896 cp 78 ¢ 2913, 1669, 1160.
. 3267 cp 1550 o.c 1313 cp 1076 n.c 740 n.c 1140, 668, 611, 494
HL* 4-OCH, 3287 c¢p 3065 cn 1525 ¢ 1380 c¢p 1255 cn 1175¢p 953 ¢p 750 3000, 1760, 1175,
1500 1360 1070 824 1028, 687

Mpumirtku B-cmyra (CN+ N-H), D-cmyra (C-N + C=S), E-emyra (C=S+ C-N) 3 Ginbunm Breckom N-H-, C-N- i
C=S-rpyny BiANOBiAHO. |HTEHCMBHICTb KONMBaHb: A.C — NYXKE CHJIbHA; C — CHJbHA; CP — CepeaHs; ci — cnabka.
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Opeanuveckas X umus

Tab6bnuuma 3

o . . @ _
TU-cnexTpH JefKUX cojieil aMOHI€BOro THmy 3arajnHoi ¢opmyn HzLeAn y €M

1

Cno- v“-">NH; V”S>C=S_H —C(‘ SINH-rpyme IHwi
ayea |, >NH; v, SC=SH _B cmyra D CMyFa_ _E cMyra KOJMBaHHA, CM
C=N | N-H | ¢cN | c=s | c=s | CN
Is 3475 cp 2700 cn 1500 ¢ 1380 mc 1283 cm 1180 cp 940 ¢ 750 n.c 2800, 1224, 1137, 615,
3200 cn 2615 c.m 1066 cp 814 n.c 500
3014 c.po3m
1Vs 3480 cp 2680 cn 1507 n.c 1385 gc 1295 ¢ 1163 nc 940 ¢ 750 ¢ 2820, 1140, 1028, 616,
3200 cn 2590 c.iu 1250 n.c 1070 cp 826 n.c 514, 500
3028 c.po3m
Is 3266 cn 2720 cn 1500 ¢cp 1375 mc 1200 c 1140 cp-_ 944 cp 750 ¢ 2780, 1550, 1424,
3000 cp.po3m 2600 cn.m 1065 cn 700 ¢ 1206, 620, 470
IIc 3280 cp 2720 cn 1610 a.c 1380 nc 1190 cp 1136 cp 945 ¢ 733 a.c 2900, 1257, 1110,
3080 ca.posm 2620 cn 1490 ¢ 1325 n.c 1028 cp 805 ¢ 1035, 714, 616, 580, 490
[Ve 3268 cp 2682 ¢ 1505ac 1380 a.c 1250 mc 1173 cn 830 cp 745 cp 2837, 1300, 1570, 1430,
3010 ca.po3m 1140, 1062, 620, 520, 500
1la 3240 ¢p 2725 cn 1515 ¢ 1375 mc 1210 cn 1136 ¢ 910 cn 736 n.c 2970, 1445, 1310, 720,
3100 cp.po3m 1100 a.c 800 cp 620 a.c 675, 490
1030 ¢
IVa 3305 cp 2840 cn 1610 n.c 1380¢cp 1264 gc 1160m.c 944 cp 760 cp 1430, 1400, 1300, 312,
3055 ca.po3m 1520 cp 1138 1c 833 ¢ 625 cp 485
1500 ¢ 1118 n.c
ITId 3310 ¢p 2840 cn 1525¢cn 1380cp 1260 ¢ 1120 ¢ 950 cp 750 ¢ 2950, 1470, 1440,
3112 cn.posM 2710 cn 1090 n.c 840 cn 1316, 1290, 620, 540,
2630 cn 496

I puMIiTEKHW 0.C-— LyKe CHIBHA; ¢ — CHJIbHA; Cp — CEPEAHA; €1 — cnalKa; C.po3M — CHUABHA PO3IMHTA; CP.PO3M

—- cepelHs PO3MHTA; C1.po3M — cnabka po3MuTa; C.ul — CHAbHA IMMPOKA; CI.UI — chabka WHpoKa.

AKOT BU3HAYATH METOJIOM KHCIIOTHO-OCHOBHOIO TH-
TPYBaHHA 3 NOTCHI[IOMETPUYHHM BU3HAYEHHIM TO-
YKHM eKBiBaNeHTHOCTI (PHUCYHOK).

[1poseaeHi AOCIIKEHHS JO3BOJIAIOTh PO3Mic-
THTH OTPUMaHI COJII 3 YpaxXyBaHHAM iX KHUCIOTHOI
CK/NaZloBOT y Takhil ps/Jl 32 3MEHLICHHAM CTIHKOCTI
10 Figposiizy:

+ - + - +
H,L"ClO, >H,L"BF ,>H,L CI">

+ - + -

>H,L 'NO; > H,L CCl;COO,

1o cliBnajaac 3 psAAOM 3MEHIUEHHSA CHJIM CaMHX
KHUCJIOT:

HCIO, >HBF, >HCI> HNO; >CCI;COOH.

TakuM YUHOM, BCTAHOBJIEHO, L0 F€TePOLHKITi-
4di TiOaMiH MarTh ¢1abko OCHOBHI BJACTHBOCTI i
TIpH Jii Ha HUX CUJIBHUX MiHepanbHUX abo opraHiy-
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KpuBa KHCHOTHO-OCHOBHOI'O THUTPYBaHHA
kucnotr HAn.

HHMX KHCJIOT YTBOPIOIOTH COJIi aMOHIEBOrO THITY, fAKi
BHIIAOTHCA NPHU YIapIOBaHHI peakLifHOT MacH.
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PE3IOME. UccnenoBaHo B3aMMOJEHCTBHE reTepo-
IUKIHYECKMX THOAMHIOB C CHIbHBIMH MHHEpaJbHBIMH H
opraHuYeckuMH Kucnoramu. Ananu3 HK-criekTpos cun-
TE3UPOBAHHBIX COSNWHEHHH, KOTOPHIE BEIASAMOTCA NPH
yIapuBaHUHM PEAKLUHOHHON Macchl, CBHACTEIBCTBYET, YTO
TIpH B3aMMO AeliCTBIH reTepOLMKINYECKUX THOAMHIIOR C
CHIIbHBIMM KHCJIOTAMM 06pa3yloTcs COTH aMMOHHEBOTO
THna. PaccMOTREHBl BO3MOXKHBIE POTOTPOIHbIE TayTO-
MEpHbi€ ¥ ME30MepHBIC POPMBI cCoTier HzLeAnO. Mero-
JI0M TOTEHIMOMETPUMECKOTO THTPOBAHHA YCTAHOBIIEHO,
YTO CTOHKOCTh K THAPOJIH3Y CUHTE3UPOBAHHEBIX COCIHHE-
HUM 3aBHCUT OT CHIIBI KHCIOT, AHHOHBI KOTOPBIX BXOJAT B
COCTaB COJIeH. .

SUMMARY. The interaction of heterocyclic thio-
amides with strong mineral and organic acids was stu-
died. Analysis of the IR spectra of the synthesized com-
pounds, obtained by evaporation of the reaction mixtu-
re, indicates that the interaction of heterocyclic thioami-
des with a strong acid forms ammonium type salts. The
possible prototropic tautomeric and mesomeric forms
of HzL@AnO salts were considered. By using the po-
tentiometric titration it was found that the resistance to

BiHHuUbKUil HaUioOHaJbHMH TEXHIYHHA YHiBEpCHTET
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hydrolysis of the synthesized compounds depends on
the strength of acids whose anions are included in the com-
position of the salts.
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