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Bauanue pacmeopumeneii na conveamayuio 6uonuzanoos, cooeprycauiux N- u S-oonop-
Hble amombl, npeOCmasnaem UCKII0YUmelbHblil UHmepec 0113 hapmayesmuru umeouyunul. H3zy-
yeHue mepMOOUHAMUKU PEAKUUIL COTIbEAMAUUU U KOMNIEKCO0OPA306AHUS IMUX MOIEKY/I AKHY-
anvHo. B oannoit pabome memooom uzomepmuueckoi kanopumempuu npu T=298,15 K ovinu
onpeodeiensl meniosvie Ihexmut pacmeopenusn 1-memun-2-mepxanmoumuoazona (1M2MH) ¢
600¢e U 600HO-IMAHONbHBIX PACHEOPUMETIAX HEPEMEHH020 cocmasa c cooepycanuem 0,2,04,0,6
u 0,9 monvuwix doneni smanona. U3 mepmoxumuyeckux OGHHbIX ObLIU PACCHUMAHbI CIMAHOAPH-
Hble 3HaueHuA IHmanvnuil pacmeopenus IM2MHU 6 600e u 6 600HOM pacmeope IMAHONA U IH-
manvnuunepenoca 1 M2MH u3 600vt 6 600HO-3maHOIbHbIE pacmeopumenu. Memooom 60mo60601i
Kanopumempuu 0vl1u onpeoeienvt menaomul czopanus 1 M2MHU u paccuumana snmaivnus o0o-
paszosanua IM2MH. Ilonyuennsie snmanvnuiinsie xapaxkmepucmuxu 1 M2MH npedcmasnarom
HAYYHbBLIL UHMeEPec KAK UHOUBUAYAIbHbIe mepmodunamuydeckue napamempvl 1 M2MH, a makoice
GAMCHBL 0151 AHANIU3A GIUAHUS IHIMATILRUL DACHIB0D EHUS PEaA2eHNO06 HA U3MEHEeHUEe IHM AIb UL
Ppeakyuil Komniexcooopazoeanus c yuacmuem 1M2MI. B kauecmee npumepa 6vi1 npoeedeHn ana-
J1U3 COOMHOWEHUIL IHMATbRUTIHBIX XAPAKMEPUCHUK DEA2eHMO08 U UX GIAUAHUA HA IHMATbRUIO
peakyuu oopazosanus e2o komnexca c cepeopom (I) [Ag IM2MHU]'. Pe3ynvmamut ucciedosanus
HOKA3bI8AIOM, UM O COONHOULCHUE IHMATbRUIHDIX CONbEAMAUUOHHBIX 6K1a00e IM2MI u Ag™ ¢
u3MeHeHue IHMabnul Komniekcooopasosanus [Ag IM2MH]" omauuaemcs om coomuoutenu
UX COTbEAMAUUOHHBIX 6K1A008 8 usmeHenue Inep2uu I'uooca komnnexcooopazosanun. Uzmene-
Hua sumanvnuu nepenoca 1M2MI nez3nauumenvhvt N0 CpaABHEHUIO C UIMEHEHUEM IHMATIbRUL
nepenoca uona cepeopa (I) u, éeposamno, He OKa3vleAIOM CYULECMBEHHO20 BUAHUA HA USMEHEHUE
IHMAILRUU PEeaKU UL BPU NePeHOce U3 600bl 8 6OOHO-IMAHOIbHbBIE PACHIEOPUMEJIU.
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The influence of solvents on the solvation of bioligands containing N- and S- donor atoms
are of exceptional interest for pharmaceuticals and medicine. The study of the the rmodynamics of
solvation reactions and complexation of these molecules is relevant. The solution calorimetry
method was used to determine the heat effects of dissolution of 1-methyl-2-mercaptoimidazole
(IM2MI) in water and in water-ethanol solvents of 0.2, 0.4, 0.6 and 0.9 mole fractions of ethanol
at T=298.15 K. From the thermochemical data, the standard enthalpies of dissolution of 1M2MI
and the changes in the enthalpy of transfer of 1M2MI from water to water-ethanol solvents were
calculated. Inaddition, a combustion calorimeter was applied to determine heat of 1M2MI com-
bustion and the enthalpy of 1M2MI formation was calculated. The obtained enthalpy characteris-
tics of 1M2MI are of scientific interest as individual thermodynamic parameters of 1M2MI, and
are also important for the analysis of enthalpy solvation contributions of reagents to the change in
the enthalpies of complexation reactions involving 1M2MI. As an example, the analysis of the ra-
tios of the enthalpy resolvation characteristics of the reagents and their influence on the reaction
enthalpy of [Ag 1IM2MI]* complex formation was done. The results of this study show that the
enthalpy solvation ratio between 1M2MI and Ag™ is different from that for their Gibbs energy solv-
ation characteristics. The changes inthe enthalpy of transfer of LM2MI are insignificant compared
to the change in the enthalpy of transfer of the silverion (I) and probably will not have a significant
effect on the change in the enthalpy of the reaction when changing the composition of the water -
ethanol solvents.
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INTRODUCTION

Most biologically significant reactions occur
in solutions. The study of the thermodynamics of solv-
ation reactions and complexation of reagents is very
relevant. The study of the role of the solvent is also
very important [1-3]. Since ions exist in solutions pre-
cisely in the form of solvate complexes, during com-
plex formation, the solvent molecules are replaced by
aligand in the internal coordination sphere of the cen-
tral ion. A significant difference in the concentration of
the solvent and ligand levels out the difference in their
donor capacity. Thus, the solvent is both a medium and
a direct participant in the chemical process [3].

Previously studies of the solvent effect on the
thermodynamics of complexation of d-metal ions with
N- or O- donor amine and carboxylate ligands [4-6] as
well as on the thermodynamics of complexation be-
tween crown-ethers and amino acids [7-8] are revealked
a number of regularities in the change in the solvate
state of the reagents and the thermodynamics of com-
plex formation reactions. The data obtained turned out
to be necessary to find a shift in the equilibria of com-
plexation during the transition from water to water-or-
ganic solvents.

Our choice of imidazole as an object of re-
search is due to its exceptional importance for phar-
macy and therapeutic practice. This has been noted by
a number of authors who have devoted their research
to its anticonvulsant [9], antimicrobial [9-11], anti-
tumor [11-14], anti-inflammatory [9, 12, 15], antitumor
[9, 16], antiviral [11-12], and antibacterial properties.
[10, 12, 17, 18] and antifungal [19-20] properties.

One of the mercapto-derivatives of imidazole
is 1-methyl-2-mercaptoimidazole (1M2MI). IM2MI is
the active component of the pharmaceutical drug me-
thimazole, also known under the trade name thiothia-
zole, which belongs to the group of imidazole antithy-
roid drugs [21-23]. These drugs act by inhibiting the
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peroxidase system, blocking the synthesis of the hor-
mones thyroxine and triiodothyronine.

The introduction of a mercapto group into the
imidazole molecule leads to a decrease in its basic
properties, which is determined by the thione-thiol re-
arrangement of the 1IM2MI molecule. This is due, first
of all, to the presence of a sulfur atom, an active reac-
tion center with variable valence, as well as the high
lability of the S-H bond, the cleavage of which, de-
pending on the conditions, can lead to the generation
of thiyl radicals, thiolate anions, and sulfenyl cations,
which are relatively stable and highly reactive interme-
diates [24-25].

Due to the presence of N- and S- donor atoms
in the molecule, 1-methyl-2-mercaptoimidazole exhibits
high reactivity in complexation with metal ions [25, 26].
In order to evaluate the reactivity of 1IM2MI with bio-
metal ions, in this study the heat effects of 1IM2MI dis-
solution in water-ethanol mixed solvents were deter-
mined, and the enthalpy characteristics of 1IM2MI solva-
tion in water-ethanol solvents were calculated. The ob-
tained results were comparedwith literature data on the
effect of water-ethanol solvent on enthalpy changes
during the transfer of imidazole and 2,2-dipyridyl from
water to water-ethanol solvents. The structural formu-
las of the amino ligands imidazole, 1-methyl-2-mer-
captoimidazole and 2,2-dipyridyl are shown in Fig. 1.
The influence of 1M2MI solvation on the thermody-
namics of the reaction of formation of asilver(l) mono-
complex with IM2MI in water-ethanolsolvents of var-
iable composition of EtOH was analyzed.

3

a b c

Fig. 1. Structural formulas: a - imidazole, b - 1-methy|-2-mercap-
toimidazole, ¢ - 2,2'-dipyridy|
Puc. 1. CtpykTy pHbIe GOpMyJIbL: @ - UMHAA30:, b - 1-MeTnn-2-
Mep KaTOUMHIa301, C - 2,2'- TP U

CH
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MATERIALS AND METHODS

IM2MI (98.5% by weight) from «Alfa Aesar.
Shore Road. Heysham. LA3, England» was used with-
out additional purification. Rectified ethyl alcohol was
purified by distillation at atmospheric pressure before
use. The residual amount of water in ethanol (no more
than 5% by weight) was determined by density (by
weighing a calibrated pycnometer with ethanol on a
Shimadzu AUX220D analytical balance) and taken
into account when preparing water-ethanol solvents.
Mixed water-ethanol solvents were prepared using
bidistilled water by the gravimetric method. Determi-
nation of the heat effects of dissolution of 1M2MI in
water and in water-ethanol solvents of composition
0.2, 0.4, 0.6 and 0.9 mole fractions of ethanol (mol. fr.)
was carried out at T =298.15 K on anampule solution
calorimetric with an isothermal shell. The design of the
calorimetric cell is similar to those described previ-
ously [27]. The chemical calibration of the calorimeter
was made by the enthalpy of dissolution of crystalline
potassium chloride in water. The value obtained was
AsoiHY(KC1, 0H,0, 298.15 K) = 17.22 + 0.04 kJ-mol*
and it is satisfactorily coincides with the most reliable
literary value 17.243 +0.018 kJ-mol* [28].

Based on calorimetric data, the enthalpies of
dissolution of 1M2MI in water and in water-ethanol
solvents at 0.2, 0.4, 0.6 and 0.9 mol. fr. of ethanol at
T = 298.15 K were calculated.

The heat of combustion of 1M2MI was meas-
ured in the IKA C6000 isoperibol calorimeter. The
compounds were stored in a vacuum desiccator over
phosphorus pentoxide.

RESULTS AND DISCUSSION

The concentration conditions of the experi-
ments, molar and standard enthalpies of dissolution of
1M2MI in water-ethanol solvents are given in Table 1.
The absence of a concentration dependence of the heat
effects of dissolution of 1M2MI and the low concen-
trations of 1IM2Ml, close to the state of an infinitely
dilute solution, made it possible to accept the average
values of the molar enthalpies of dissolution as the
standard.

The enthalpies of 1IM2MI dissolution in water
and in water-ethanol solvents are endothermic. When
moving from water to water-ethanol solvents with a
high ethanol content, a slight decrease in the endother-
micity of dissolution of 1M2MI is observed compared
to water. However, the change in the endothermicity of
1IM2MI is not monotonous, and in a solvent with a
composition of 0.2 mol. fr. ethanol, its local maximum
is observed.

ChemChemTech. 2026. V. 69. N 8

Tablel
Concentration conditions of the experiments, molar en-
thalpies of dissolution (AsoiHm)and standard enthalpies
of dissolution (Aso/H®) and enthalpies of transfer (AwrHO)
of 1-methyl-2-mercaptoimidazole inwater-ethanol sol-

wvents, T =298.15K
Taonuya 1. KoHueHTpallMOHHbIE YCJIOBHSI IKCIIEepPUMeEH-
TOB, MOJISIPHbIE JHTAILIMN pacTBOpeHust (AsolHm),

CTAHIAPTHBIE JHTAJIBLIMM pacTBopeHust (AsolH’) u om-
Taabnun nepenoca (AwrH®) 1-MeTna-2-mepkanToumMuaa-
30J1a B BOAHO-3TAHOJILHBIX pacTBopuTensix, T =298,15K

XEtoH, Cimazmi, AsolH™, AsolHO, ArHO,
molfr. | mol'L1103 | kJ'mol? kJmolt  |kJ'mol?!

1.95 6.32
1.95 6.22
1.95 6.24
212 6.43

0.0 214 6.49 6.50+0.15 0
2.76 6.62
2.96 6.40
453 6.81
7.46 6.94
13.77 8.46

0.2 15.08 8.15 8.26+0.43 1.76
20.34 8.17
6.20 6.72
7.10 6.38

0.4 797 6.89 6.73£0.39 023
7.48 6.92
5.19 5.47
5.69 5.77

0.6 6.85 578 5.67+0.23 -0.83
1.27 5.66
5.33 6.22

0.9 5.64 5.52 5.91+1.3 -0.69
6.59 5.99

1M2MI, gas

Tu— Vi

solv

1IM2MI, solid

1M2MI, water

Fig. 2. Thermodynamic cycle for calculating the enthalpy of solv-
ation: AsoIHoaq; AsoH; AhydrHO; AsonH®; AsuoiH%; AgHY; - En-
thalpies of dissolution in water and in a mixed solvent; hydration,
solvation, sublimation and transfer of 1-methyI-2-mercaptoimid-
azole from water to a mixed solvent, respectively
Puc. 2. TepMoanHaMIYecKi LUKJI JUIs pacyeTa SHTAIBIIU COJIb-
BaTaluu: AsolHoaq; AsoIHos; AhydrHO; AsoIvHO; AsubIHO; AtrHo; - OB-
TaJIbIIMM PaCcTBOP €HUA B BOAC U B CMCIIAHHOM P aCTBOP UTEIIC; DH-
TaJbIIMKM TUIpPaTalliy, COJbBATAIMH, CyOIMMAIMK U Iep eHoca
l-MeTI/U'I-Z-Mep KanronMyaasojia M3 BOABI B CMEIIIaHHBIH pacTBo-
pureiib, COOTBETCTBCHHO

1M2MI, solvent
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According to the solvation-thermodynamic ap-
proach [2], enthalpies of transfer term quantitative ly
reflect the influence of the solvent on changes in the
enthalpy of solvation the reagents. The enthalpies of
transfer of 1-methyl-2-mercaptoimidazole from water
to binary solvents were calculated based on the ther-
modynamic cycle (Fig. 2).

Based on the experimental heats of 1M2MI
dissolution in mixed water-ethanol solvents, the en-
thalpies of transfer of IM2MI from water to water-eth-
anol solvents were calculated as:

AtrHo = AsoIHOs_ AsolHoaqs (1)
where AgoiH’ and AgoiH®,,— standard molar enthalpies
of solution in a mixed water-ethanol solvent (S) and in
water (aq).

The calculated A, H°(1IM2MI) values are re-
ported in the Table 1. The enthalpy of transfer from water
to water-ethanol mixtures for ammonia and amines that
have cyclic substituents and functional groups of dif-
ferent nature in their structure 2,2’ -dipyridyl, 1-methyl-2-
mercaptoimidazole and imidazole are plotted against
water-ethanol solvent composition in the Fig. 3.

Despite the differencesinthe structure of amines,
the range of compositions of water-ethanol solvent 0.1-
0.2 mol. fr. for all amines shows a maxima of endo-
thermicity of the enthalpy of transfer. The introduction
of methyl and mercapto groups into the imidazole mol-
ecule significantly reduces the maximum of endother-
micity for IM2MI compared to imidazole. For 2,2'-di-
pyridyl, the endothermic extremum is maximal com-
pared to other amines. For ammonia, the endothermic-
ity of the transfer increases significantly when moving
from water to a solvent of 0.2 mol % ethanol and is
comparable in AH° value to imidazole in this region
of solvent compositions. Subsequent additions of
cosolvent to water lead to a further smooth increase in
the positive AH° values of ammonia. The endothermic
extremes of AH° of amines upon the first additions of
ethanol are explained by the effect of hydrophobic hydra-
tion and weakening of the solvation of amino groups of
non-electrolytes. Hydrophobic hydration characterizes
the strengthening of interactions between distant water
molecules under the action of particles of the dissolved
substance. Hydrophobic effects are a specific property
of solvents that have a spatial network of hydrogen
bonds. Arnet et al. [30] showed that the endothermic
maxima on the dependences of the enthalpies of disso-
lution of non-electrolytes on the composition of the
water-ethanol solvent increase with increasing size of
the non-electrolyte molecules. There is an opinion [30]
that the increase in the endothermicity of dissolution of
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non-electrolytes is due to an increase in the endo effect
of cavity formation in a highly structured solvent. Con-
sequently, the significantly larger value of the A,H° ex-
tremum for 2,2'-Dipy compared to ammonia and imid-
azole can be explained by different energies of cavity
formation during the solvation of amine molecules of
different molecular volumes. However, it should be
taken into account that the contribution from the re-
solvation of nitrogen atoms to the enthalpy of transfer
of an organic molecule is quite large, since the nitro-
gen heteroatom is the most reactive fragment of these
molecules.

16 - AtrHO, kJ-mol™

144 s

mol.fr.

:::::

Fig. 3. Enthalpies of transfer from water to water-ethanol solvents
of 1-2,2’-dipyridy1[29], 2-ammonia, 3—imidazole [29], 4 — 1-me-
thyl-2-mercaptoimidazole
Puc. 3. DHTansmmu nep eHoca U3 BOJBI B BOJHO-3TAHOJIBHBIE pac-
TBOpUTenH 1-2,2°-munupunmna [29], 2—ammuaka, 3—umuznasosna
[29], 4 — 1-meTni-2-mep karronMua3oIa

Previously, changes in the Gibbs energy of
1IM2MI transfer from water to water-ethanol solvents
were determined in [31]. Also the dependence A,G°
(AM2MI) = F(Xgion) has an endothermic maximum in
the range of 0.2 mol.fr. of EtOH. Subsequent additions
of ethanol lead to a decrease in the endothermicity of
1M2Ml solvation with atransition from positive values
of A,G°to negative values at Xgon = 0.45 mol.fr. In
solvents of the composition Xgion > 0.6 mol.fr. the val-
ues of A, G°(1M2MI) remain constant. This indicates
that the changes of the 1M2MI solvation state are com-
pleted at Xgion = 0.6 mol.fr.

Using the enthalpy characteristics of 1IM2MI
obtained in this study and the A,G°(1M2MI) values
from [31], the entropic contributions to the change in
transfer Gibbs energy from water to aqueous-ethanol solt
vents were estimated in accordance with the equation:

AtrGO = AtrHO' TAUSO. (2)

W3B. By30B. Xumus u xuM. texsHosorus. 2026. T. 69. Bei. 8
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The dynamics of changes in the thermody-
namic characteristics of 1M2MI solvation in aqueous-
ethanol solvents is shown in Fig. 4.

The change in the Gibbs energy of 1IM2MI re-
solvation is determined by its enthalpy component up
to Xeton =~ 0.45 mol.fr. The entropic solvation contribu-
tion prevails with subsequent ethanol additions and
leads to hardening of the solvate shell of IM2MI.

On the other hand, the process of dissolution
of C4HsN,S in water canbe represented by the scheme:

C4H6NZS (CI’) + nHZO = C4H5N28‘I]H20 (SOI). (3)

Standard enthalpies of formation of 1M2MlI
solution at infinite dilutions were calculated using the
equation:

AH(C,HsN,S sol,nH,0, 298.15 k) =AHY(C4HeN,S, o1 20815k) +
+AsoiH(C4HeN2S, 1. 20815 k), 4)

where AH°(C,HgsN,S, ;. 208.15 k) — Standard en-
thalpy of formation of crystalline 1M2MI;
AsoH(C4H6N,S, ;. 20815 k) — heat of solution of 1IM2MI
in water (Table 2).

23
1,8
13
0,8

0.3 4EtOH, mol.fr.

0,6 0,8 1

-0,2

-0,7 2

12t 3

Fig. 4. Thermodynamics of 1-M 2M I solvation in aqueous ethanol
solvents: 1 - A¢G°[31], 2- A¢H®, 3 - TAyS®
Puc. 4. Tepmonunamuka coibBarauuu 1-M2M U B BonHO-3Ta-
HOMBHBIX pactBopurensix: 1 - ApGP[31], 2- ArH®, 3 - TA¢S®

Table?2

Enthalpy of dissolution of C4HgN2S in water at 298.15 K
Taonuya 2. dutanemuu pactBopeHust C4HsN2S B Bone mpu 298,15 K

m m-103, mol C4HsN2S n, mol H2O/mol AsotH™, AHO(C4HsN2S sol, nH20, 208.15 K),

9 /1000 g H20 CaHsN2S kJ-mol: kJ-mol:
0.01101 2.288 24272 6.32 -11033.0
0.01103 2.286 24272 6.22 -11032.9
0.01104 2.286 24272 6.24 -11032.9
0.01200 2.494 22250 6.43 -11033.1
0.01213 2.827 19632 6.49 -11033.2
0.01562 3.492 15893 6.62 -11033.3
0.01673 3.534 15706 6.40 -11033.1
0.02561 5.324 10425 6.81 -110335
0.04223 8.779 6322 6.94 -11033.6

To calculate the enthalpies of formation of
1M2MI, experimental data are required on the heat of
dissolution of 1IM2MI in water (Tables 1 and 2) at in-
finite dilution and the heat of formation of crystalline
1IM2MI.

The integral enthalpy during the dissolution of
IM2MI with infinite dilution was determined by ex-
trapolating the linear dependence of ;,H,, on m*/?to the
zero value of molality (m). The experimental points
within the margin of error are placed on a straight line.
The segments cut off in straight lines when extrapo-
lated to the ordinate axis give the thermal effect of dis-
solution at zero ionic ion strength and the resulting
value refers to a hypothetical solution. They are key
guantities in the thermochemistry of a compound, and
open up the possibility of conducting rigorous thermo-
dynamic calculations in systems with IM2MI.

ChemChemTech. 2026. V. 69. N 8

The heat of formation of crystalline 1M2MI
was obtained from combustion calorimetry results us-
ing 1KA C6000 isoperibol calorimeter.

The standard enthalpy of combustion (A:H°) of
compounds can be calculated as:

AH = AU°+ APRT, ()

where An is the change in the number of moles of gas
in the chemical equation for the combustion process of
substances.

The value AUB . 205 k), Obtained by us experi-
mentally for IM2MI (C,HsN,S), refers to the combus-
tion reaction:

C4H6N28(Cr_) + 6.502(9.) =
=4COx(g) + SOx(g) + 3H20qiq) + No(). (6)
The value of A.U®B obtained as a result of the

experiment refers to the isothermal combustion reac-
tion of the LM2MI under real conditions of the process.
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Errors in determining the values of heat of
combustion were calculated similarly to the error of
the energy equivalent of the calorimeter with a confi-
dence level of 0.95.

For sulfur-containing compounds, the equation
for calculating the heat of formation is:

AH® = (CoHaN,Sjcr, 208 k) =mA; HY(CO2, g 205 k) +
+1/2 ArH® (H20, 1ig, 208 k) +jArH?(SO2 g, 208 k) —
— AcHY(CrHnNpSj e 208 k). @)
The value of A.H° obtained for 1IM2MI from

equation (5) is 13745.8 kJ-mol* and was usedto calcubate
the enthalpy of formation of crystalline C,HsN,S:

Af"'o(cleel\le, cr., 298.15 K) = 4AfHO(C02, g,298.15 K) +
+ 3AfHO(H20, lig., 298.15 K) + AfHO(SOL g,298,15 K) -
- ACHO(C4H6N231 cr.,298.15 K)- (8)

Standard enthalpies of formation
AfHO(C02, g, 298.15 K) = -393.51 + 0.04 kJ'mol‘l,
AHO(HZO, lig. 298.15 K) = -285.81 + 0.04 kJ-mol* ,
AfHO(SOZ, g. 298.15 K) =-296.9 £+ 0.05 kJ-mol* [32]
As a result, the calculated average value
Afl"O(C4H6N28 cr., 298.15 K) =-11026.4 £+ 0.05 kJ'IIlOl'l
was accepted as standard.

The obtained enthalpy characteristics of
1M2MI are necessary for the analysis of the contribu-
tions of enthalpic solvation of reagentsto the change in
the enthalpies of complexation reactions involving
1M2MI. One of such processes is the reaction of for-
mation of IM2MI complexes with silver ion (I) in wa-
ter-ethanol solvents. It was previously established that
the coordination of the silver (I) ion with thia deriva-
tives of imidazole occurs via the sulfur atom and
mono-, bis-, and tris-substituted complexes of the sil-
ver (1) ion with IM2MI are possible [33]. The stability
constants of the silver (I) complexes with IM2MI were
determined and an analysis of the solvation contribu-
tions to the change in the Gibbs energy of complex for-
mation was performed [31]. It was found that the sta-
bility of all complex forms is minimal in a solvent of
0.1 mol. fr. ethanol. Subsequent additions of ethanol to
water cause a monotonic increase in the stability of
complex particles. The increase in the solvation of the
monocomplex particle determines the strengthening of
the silver monocomplex due to the compensation of the
solvation contributions of the central ion and ligand
when moving from water to the water-ethanol solvent.

The available literature data on the change in
the enthalpy of transfer of silver ion from water to wa-
ter-ethanol solvents [35] and the enthalpy characteris-
tics of 1IM2MI obtained in this work allow to make a
conclusion about the ratios of the enthalpy resolvation
characteristics of the reagents and their influence on
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Fig. 5. The effect of water-ethanol solvent on the Gibbs energies
of transfer of the reaction of formation of a monocomp lex of sil-
ver (1) ion with IM 2M 1, reagents and reaction products: 1-AyG%:
[31]; 2-A¢GP(AIM 2M 1) [34]; 3-AxGY(AG") [34];
4-AeGO[Ag(IM2M 1)]* [31]

Puc. 5. BnusiHue BOAHO-3TaHOIBHOTO PacTBOPUTENIS HA SHEPTUU
I'u66ca nepenoca peakuuy 00p a30BaHU MOHOKOMIUIEKCA HOHA
cepedpa(l) c IM2M MU, peareHToB U IIp Oy KTOB P CAKLIHH:
1-AvGY%1 [31]; 2-AvGO(IM 2M 1) [34]; 3-AxGY(Ag') [34];
4-AeGO[Ag(IM2M 1)]* [31]
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Fig. 6. Changes in theenthalpies of solvation of IM2M 1 (1) and
Ag" (2) [35] in water-ethanol solvents
Puc. 6. 3MeHenust SHTATbIHN conbBatammu IM2MU (1)n Ag*
(2) [35] B BOIHO-3TaHOIBHBIX PaCTBOPUTEISAX

the reaction enthalpy of [Ag 1M2MI]* complex for-
mation. Currently, there is no information in the litera-
ture on the enthalpy of [Ag 1IM2MI]* complexation in
water-ethanol solvents.However, the results of this
study show that the enthalpy solvation ratio between
1IM2MI and Ag* is different from that for their Gibbs
energy solvation characteristics (Fig. 5,6). The changes
in the enthalpy of transfer of IM2MI are insignificant
compared to the change in the enthalpy of transfer of
the silver ion (I) and probably will not have a signifi-
canteffecton the change in the enthalpy of the reaction
when changing the composition of the water-ethanal
solvent.
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