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Beryn

KationHi MoBepXHEBO-aKTUBHI PEUOBHHHU
(kKITAP) mmmMpoKO 3aCTOCOBYIOTHCS B IIPOMHCIIO-
BOCTi, MEIMIIMHI Ta B JOCIIKCHHAX IIC€BHUX
(hi3UKO-XIMIYHUX MpoleciB. Pe3ynbTatu gociia-
JKeHHs Oiojoriunoi aktmBHOCTI KITAP [1],
30KpeMa, MPOTUMIKpoOHOT [2, 3], aHTUrpuOKOBOT
[4] Ta Gionuauux BIactuBOCTe# [5] BKasyoTh
Ha 3HAYHY TEPCIIEKTUBHICTh TAKUX CIIOIYK B IIiH
obnacti. KpiM Toro, mpoBOASITECS TOCIIPKSHHS
NpOTHKOpPO3iitHuX BiactuBocter KIIAP [5-7], a
3MaTHICTH cTabimizyBatn emyibcii [8] oOymoB-
moe BukopuctanuHs KIIAP mnpum mepepooOi
onmiitHux pedoBuH [9]. Tomy po3poOka HOBHX
K[IAP € BaxIuBUM 3aBIaHHAM CydacHOL
CHHTETUYHOI Ta TIPHUKIIATHOT XiMii.

TTocriiine BIOCKOHAJIEHHS METO/IIB
OTPUMAaHHS HOBHMX MaTepialiB MPHUBEIO IO
IIMPOKOro  BHKOpUCTaHHA MeromiB QSPR
(quantitative  structure-property
[10-13], sixi HO3BOJISIOTH HA OCHOBI MOJICKYJISP-
HOi OyJIOBM NIPOBOJMTH TPOTHO3YBAHHS Harepe,|
3alaHuX I[IHHUX BjJacTuBocTed. OnmHUM 13
BaknuBHX napameTtpiB KIIAP € criBBigHOIIEHHS
NOJISIPHOT (3apsSIKEHOT TIO3UTHBHO «TOJIOBU») Ta

HEIOJISIPHOT (moBroro BYTJICBOTHEBOTO
«XBOCTa») YaCTHH iX MOJIGKyl — II¢ CIIiB-
BIJTHOIIIEHHS Ha3UBaIOTh riapodiIbHO-

ninoginsaum Gamarcom (HLB, Bix amrmifics-
xkoro "hydrophilic-lipophilic  balance"). ¥V
pob6otax I'pipdina [14, 15]3a 1949ta 1954 pp.
po3pobnerHo mkany HLB xomoimamx IIAP,
3TIIHO SKOI IIeH TapaMmerp MOKe MpHAMaTH
3HaueHHs B iHTepBami Bix 1 (pedoBuHa He
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relationship)

PO3UHUHSIETHCS Y BOAI, aJie 100pe PO3UUHSETHCS Y
HenmoJspHuX pianHax) mo 40 (pewoBunHa mO0pe
PO3UYMHIETBCS Y BOMi, 1 HE PO3YHUHAETHCSA Y
HETIOJSIPHUX PIIUHAX) YMOBHHX OAWHHMIG. Jlist
JOesiKuX  pedyoBMH 3HaueHHs HLB  Oyno
BU3HAYEHO EKCIIEPUMEHTANBHO, OJHAK, Bpaxo-
BYIOUH CKJIQJHICTh Ta JOBrOTPUBAIICTb HEOOXi-
HOTO EKCIICPUMEHTY, OyJIO pOo3po0JIeHO MaTeMa-
TAYHI aauTHUBHI MOAeNi s po3paxyHky HLB.
ITomynsapHoro € popmyia po3pobdiena [esicom y
1957p. [16], mo Oa3yroTbcs Ha CyMyBaHHI

"TpymoBHX qucen”, 110 BIJIMTOBIIAI0Th
(YHKI[IOHAJBHUM TpyIlaM, SKi BXOASTh JIO
cknany [TAP:
m
HLB=7+> H;,
i=1

ne H — ne "rpymoBe umcno” ¢yHKIiOHaIBHOT
TPpyId, sKE XapakTepu3ye ii TiApoQiabHICTS.
Tabnmuyni  3HaYeHHs  "TpymoBUX  yucenl”
(yHKLIIOHATBHUX TPYH MOXKHA 3HAWTH B poOOTI
Iesica [16].

3rinno 3HaueHHs HLB, IIAP moxxHa
nofinuty Ha BojoposuuuHi (HLB>10), BomgHO-
mucriepcui  (10>HLB>6) Ta  kupopo3umHHI
(6>HLB). Bemuunna mapamerpy HLB BusHauac
3actocyBanHs [IAP sk como6inizatopa (15-18),
muto4oro 3aco0y (13-15), emyneratopa B cuc-
Temi «omisi/Boma» (8-16), 3Mouyrouoro arera
(7-9), emynbraropa B cucremi «opa/omis» (3-6),
aHTuchiHoBaya (2-3).

BpaxoByroun Hamr monepeaHi HaIparro-
BaHHSA TOB's3aHi 13 jpocmimpkenHsm 1,2,4-
TpuazomieBux cucteM [17-20] Ta cuHTE30M
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k[IAP wmeromoM enekTpodiIbHOT IUKTI3aIii
[21], O6ymo BHpilIEHO MPOBECTH PO3PAXYHOK
HLB mns nBox KiaciB Croiyk Ha ocHoBi 1,3-
Tiazono-1,2,41puazomnieBoi KOHJICHCOBAHOI
CHCTEMHU.

EKCl'lepl/IMeHTa.leHa JacTHHA

KoHCTpylOoBaHHST ~ MOJCNBHHX  CIIOJIYK
POBOIWIHN y miporpami Avogadro [22]3 Hacryt-
HOIO ONTHMI3AIEI0 X TeOMETPii 32 JOTIOMOTOI0
cunoBoro mnons MMFF94  [23]. PospaxyHok
iamekcy HLB mpoBoamin TphoMa METOIAMH:
metogoMm ['pidina, [eBica Ta 3a cCIiB-
BIJIHOLICHHSIM TOJISIPHOI Ta HEMOJSPHOI TUIOLT
Ha 130MOBEPXHI MOJIEKYJH 3a JIOIOMOTOIO
nporpaMHoro makery Vega ZZ [24-26].

OO0roBopeHHs pe3yJbTaTiB

Sk MomenbHI 00 ekTH Oyino obpano 2,3-
3aMilEeH] KaTiOHHA 5,6aurinpo-3H-
[1,3]riazono[3,2-b][1,2,4Fpuazon-7-ir0 A Ta B
(puc. 1). Crpa-terito cuHTE3y IpeaCTABHUKIB
Ty B onrcano y po6ori [21].

CHj
HsC
N N+/w N—N
1/4 )\—S 1/4 )LS
R N R
| |
2 A 2 B
R'=H, C,-C,,
R*=H, C,-C,,

Puc. 1.CrpykTypa MozesbHUX KaTioHIB A Ta B.

Tak sk riapo¢inbHO-TiNOQPITEHINA OadaHc
€ aJUTUBHOIO XapaKTEPUCTHKOIO, TO 3HAYECHHS
HLB B mimomy 3aiexarh BiJ 3arajbHOI KiJlb-
KOCTi METHIICHOBHX TPyT y 3amicHukax R' ta R,
a He BiX (aKTUYHOI JOBKHHH KapOOHOBOTO
JIAHITIOTa KOYKHOTO 3aMiCHHKA OoKpeMo. B tabm. 1
MIPUBEACHO pe3yabTaTH po3paxyHky HLB ms
cucteM A Ta B 3rimHo ¢opmynu [esica, sike
BIJIIIOBia€ JIiHIHHUM piBHsAHHSAM 1 Ta 2 Bigmo-
BimHO. N¢ — 3arajbHa KiJIbKICTh aTOMIB KapOoOHY
y 3amicuukax R' ta R%.

HLB =5.577 — 0.475xN (1)
HLB =5.102 — 0.475xN  (2)

Pospaxynok HLB mns cuctem A ta B 3a
MerogoM ['pidiHa MPOBOMATH 3a JOTIOMOTOIO
KBaIpaTHUX piBHAHL 3 Ta 4 3 KoedilieHTaMu
KOsl R, mo piBai  0.987 ta 0.994
BIJIITOBIIHO.

HLB = 0.006xN> — 0.256xN + 3.986  (3)
HLB = 0.010xN? — 0.375xN + 4.984  (4)

3riIHO METOY CHiBBiAHOLICHHS MOIAPHOT
Ta HETOJSPHOI TUTOIT Ha 130ITOBEPXHI MOJICKYJIH,
sgaueHHa HLB Buxomsate HaiiBummmu 1 Maiixe
BIBi4i IEPEBUIIYIOTh OTPUMAaHi 3HAYECHHS
MerogoM I'pidirma. Jns cuctem A Ta B
BiamoBimHI 3HaueHHs HLB MoxHa pospaxyBatu
3a KBaJpaTHUMH piBHAHHAMH 5 Ta 6. KoediuienT
kopensauii piauit 0.995y Bunaaxy cromnyk A, ta
0.997 nns cionyk B.

HLB = 0.015xN? — 0.604xN + 9.779  (5)
HLB = 0.011xN? — 0.463xN + 8.306  (6)
BucHoBkn

TakuM  4YMHOM, HaMH  PO3PaxOBaHO
3Ha4YeHHS TiIpodinbHO-NinodinpHOT0 OanaHcy,
3a  (Qopmymamu ['pidina, J[lepica, Ta 3a
CITIBBITHOIIIEHHSAM TIOJIAPHOI Ta HEMOJAPHOL
TUTONII HAa i30MOBEPXHI MOJIEKYJIM MOJCIHHHUX
cioiyk A Ta B. BcramoBmeno mpocrti
MaTeMaTU4Hi PiBHAHHS 1yl po3paxyHky HLB Ha
OCHOBI KIJIBKOCTI aTOMiB KapOOHY y JOBIHX
ANKITBHUX 3aMicHUKax. 3HaueHHs HLB e
HaWO1 B IITAMHI pu pPO3paxyHKy 3a
CHIBBITHONICHHSIM  IUIONI  TOJSIpHOI  Ta
HENOJSAPHOT 4YacTWH  MoJekynu. Otpumani
pe3yNbTaTH  PO3PaxXyHKY JIO3BOJSIOTH  HaM
3pOOUTH BHUCHOBOK, IO JTOCIHIKyBaHI CHCTEMH
noxizaux  1,2,41puazoniB  MOXyTb  OyTH
BUKOPHCTaHI K €MyJIbIaTOPH B CHCTEMI
«oms/Boma»  (IpM  KOPOTKHX  ANKIIBHHX
nanmrorax  C;—C4), 3Mouyroui arentd (mpu
KOPOTKMX  ankiabHuX  JaHmporax  C;—Cs),
eMyJIbraTopu ¢ CHCTeMi <«@oma/omis» (IpH
ankimepaux gaHmorax Cs—Copg), aHTHCIIHIOBaYi
(mpu ankimpHux Jganmorax Cig—Cog).
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Ta6auns 1. Po3paxosani 3nauenns HLB ans ctpyktyp A ta B 3a metomom ['pidina, [esica ta mo
CIIiBBITHOIIEHHIO TOJISIPHOI Ta HETIOIAPHOI IO Ha i30moBepxHi Mojekynu (ITOJI)

Nc A B
Jegic I'pidin I10JI Jegic I'pidin I10JI

1 5.10 4.92 9.48 4.62 3.89 8.04
2 4.62 4.31 8.70 4.15 3.51 7.47
3 4.15 3.88 8.04 3.68 3.24 6.98
4 3.68 3.52 7.47 3.20 3.00 6.55
S 3.20 3.21 6.98 2.73 2.78 6.16
6 2.73 2.97 6.55 2.25 2.64 5.82
7 2.25 2.75 6.16 1.78 2.45 5.52
8 1.78 2.58 5.82 1.30 2.31 5.25
9 1.30 2.42 5.52 0.83 2.18 5.00
10 0.83 2.28 5.25 0.35 2.08 4,77
11 0.35 2.16 5.00 -0.12 1.97 4.57
12 -0.12 2.05 4.77 —0.60 1.88 4.38
13 —0.60 1.95 4.57 -1.07 1.80 4.20
14 -1.01 1.85 4.38 -1.55 1.72 4.04
15 -1.55 1.77 4.20 —2.02 1.64 3.89
16 —2.02 1.69 4.04 —2.50 1.57 3.75
17 —2.50 1.62 3.89 —2.98 1.52 3.63
18 —2.98 1.56 3.75 -3.45 1.45 3.51
19 -3.45 1.50 3.63 -3.93 1.40 3.39
20 -3.93 1.45 3.51 —4.40 1.37 3.29

ne N¢ —3aranbHa KiIbKiCTb aTOMiB KapOoHy y 3amicHEKax R' Ta R,
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CALCULATION OF HYDROPHILIC-LIPOPHILIC BALANCE
FOR THE SYSTEM OF 2,3-SUBSTITUTED-5,6-DIHYDRO-3H-
[1,3]THIAZOLOI[3,2- b][1,2,4]TRIAZOL-7-IUM
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Cationic surfactants are widely used in industryediine, and in studies of a number of
physicochemical processes. Analysis of the liteeatlata indicates the high biological activity of
cationic surfactants, particularly antimicrobiahtifungal, and in general biocidal. Currently, QSPR
methods are increasingly used; they allow the ptigdi of properties based on the compound's
molecular structure. One of the important paramsetdr cationic surfactants is the ratio of polar
(positively charged "head") and non-polar (longdogdrbon "tail") parts of their molecules. This@at
is called hydrophilic-lipophilic balance (HLB). 11949, Griffin and Davis developed HLB scales of
colloidal surfactants, according to which the HL&ameter can take values in the range from 1 (the
substance is insoluble in water but soluble in mberpliquids) to 40 (the substance is soluble iterva
and insoluble in nonpolar liquids) conventional taniGiven the complexity of the experimental
determination of HLB, mathematical additive modeisits calculation were developed.

In our previous studies, methods for the synthesdiscationic 1,2,4-triazolium systems,
including cationic surfactants based on 1,3-thiadgR,4-triazole condensed nucleus, were developed.
Thus, 2,3-substituted-5,6-dihydrétd1,3]thiazolo[3,2b][1,2,4]triazol-7-ium were selected as model
objects in this study.

The construction of model compounds was performedthe Avogadro program with
subsequent optimization of the geometry using theeef field MMFF94. The HLB index was
calculated by three methods: Griffin, Davis, anel thtio of polar and nonpolar areas on the isosarfa
of the molecule using the software package Vega ZZ.

Simple approach for calculating HLB based on thenlmer of carbon atoms in long alkyl
substituents have been established. HLB valuetharargest when calculating the ratio of polar and
non-polar parts of the molecule. The calculatedieslof HLB vary in a wide range, which allows
referring the investigated systems to emulsifie#/Water" (for short alkyl chains £C;), wetting
agents (for short alkyl chains-€Zs), emulsifiers "water/oil" (for alkyl chainss€C,), antifoams (for

alkyl chains Gg—Cyp).
Keywords: hydrophilic-lipophilic balance; QSPR; Griffin metti; Davis method.
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