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Based on direct pH, redox and conductometry data, the features of the acid-base and elec-
trochemical behavior of aqueous solutions of aminomethanesulfonic acid (AMSA) with 3d
metal salts (manganese(II), iron(II), cobalt(II), nickel(II), copper(II) sulfates and cobalt(II),
nickel(II), copper(Il) chlorides) were established. The behavior of aqueous solutions of
AMSA - 3d metal salts was studied by the ligand saturation method (equilibrium shift) at
C,/ " =0.025 mol/l; C,, ,/C,** = 0.08+4.00. The composition of the formed complexes was
judged by the positions of extrema and kinks in the integral pH, redox-metric curves, and
extrema in the corresponding differential curves, as well as by kinks in the conductometric
curves. In the studied solutions, complex compounds of the composition [M(NH,CH,SO,)]* (I),
[M,(NH,CH,S0,),]* (II), M(NH,CH,SO,), (IIT), [M,(NH,CH,S0,).] (IV), [M(NH,CH,S0,),]
(V), are realized. So, as the products of the reaction of metal ions with AMSA, in addition to
the above-mentioned complex compounds, including hydroxonium ions, which are charac-
terized by increased movability, the value Dk (Dk =k, - k, - k, where k, - k, - k, - specific of
the electrical conductivity of water solutions M An,, AMSA and M An, from AMSA, respec-
tively) acquire positive values. Based on a developed physicochemical model taking into ac-
count the law of mass action, the material balance of AMSA and the metal, and the principle
of electroneutrality, the ion-molecular composition of the studied solutions was calculated,
and the concentration constants of complexation were estimated.

Correlations were found between the formation constants of these complexes. The relative
stabilities of 3d-metal ion complexes with AMSA correlate with literature data on similar
values for taurine and its derivatives. The highest stability is predominantly demonstrated by
compounds of Cu** ions with the studied ligand.

Keywords: aminomethanesulfonic acid, 3d-metal cations, complexation, acid-base inter-
actions, complexation constants, stability.
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INTRODUCTION. Aminomethanesulfonic
acid (AMSA) and its N-alkylated derivatives
(YAMSA) are easily synthesized from inexpen-
sive reagents; the pK_values of amino groups
are in the range of physiological pH values
(6.8-7.8); their salts are easily soluble in water
and poorly soluble in non-polar solvents [1-4].
That is, they meet four of the seven criteria that
were put forward for the components of buffer
solutions that can be used in biological and bio-
chemical research [5]. Unlike aminoethanesul-
fonic acid (taurine, Tau), AMSA and YAMSA
exhibit antibacterial and antiviral properties
[2, 11, 12]. Despite the fact that AMSA (sul-
fur analog of glycine) is the first representative
in the homologous series of aminoalkanesul-
fonic acids, data on the complexing ability of
this ligand are absent in the literature. Only the
results of studying the reactivity of Tau in re-
actions with metal cations are known [6-10].
Metal complexes based on aminoalkanesulfon-
ic acids are promising precursors for the crea-
tion of new antibacterial and antiviral agents.
AMSA complexes with 3d-metal cations can
be used as models for studying the interaction
of metal ions with amino acids in living orga-
nisms. They may have antitumor, antibacterial,
and antifungal activity.

The aim of this work is to identify the fea-
tures of the acid-base and electrochemical
behavior of AMSA during complexation with
salts (chlorides and sulfates) of 3d metals in
aqueous solutions.

EXPERIMENT AND DISCUSSION OF
THE RESULTS. In the studies, MnSO,xH,O,
FeSO,x7H,0, CoSO,x7H,0, CoCl x6H,0,
NiCl x6H,0, CuSO,x5H,0, CuCLx2H,0
and ZnSO,x7H,O of analytical grade were
used; AMSA was synthesized according to an
original method [13]. Working solutions were
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prepared with a concentration of 0.05 M of
the specified salts and 0.20 M AMSA. This is
due to the limited solubility of AMSA in wa-
ter, which at 298 K is 0.41 M. The preparation
of a saturated AMSA solution is energetically
complicated and requires preliminary heating
(to ~333 K) of the mixture of a given content
of components (AMSA and H,O) for complete
dissolution of aminosulfonic acid, followed by
cooling to a given temperature. The behavior
of aqueous solutions of AMSA - 3d metal salts
was studied by the ligand saturation method
(equilibrium  shift). From the working solu-
tions of AMSA and M*" a series of solutions
was prepared (C > = 0.025 M; C,, ,/C * =
0.08+4.00). Conductometric and pH-metric
studies were carried out similarly to [14] at
298 K.

Initial solutions of 3d-metal salts have pH
2.70 (FeSO,), 6.40 (MnSO,) due to cation hyd-
rolysis [15]:

M?* + H,0 = M(OH)" + H,0"
« _ M(OH)"}-[H,07]
g [M2+]

(1)

(2)

According to the obtained data (Fig. 1), an
increase in the C,, ., /C, ** ratio leads to a de-
crease in the pH of the studied solutions due
to the course of reaction (3), except for solu-
tions with MnSO,, CuCl,, and ZnSO,. In the
case of CuCl, solutions, initially with an in-
crease in C,, ../C * (up to 1.0:1.0), a decrease
in pH is observed, then pH stepwise acquires
constant values in the sections C,, ., /C **
1.0:(1.0+2.0), 1.0:(2.5+3.0), and 1.0:(3.5+4.0).

kM2 + nNH,CH,SO + nH,0 =

[M,(NH,CH,SO,) ]** + nH,0*,  (3)

where k and n are stoichiometric coeflicients.
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Fig. 1. Integral curves of pH dependence on the ratio C

creasing pH values, cations in the presence of
sulfates and chlorides can be arranged in the
following series, respectively:
Co* > Mn*" > Zn** > Ni** > Cu®" > Fe**;
Co* > Ni**> Cu™.

CaMsA /Cm2+

/C, 2" C\2* = 0,025 M. M**: Mn** (1),

AMSA

Fe>* (2), Co* (3), Ni?* (4), Cu** (5), Zn* (6). An*: SO3 (a), Cl (b).

The composition of the formed complexes
(n:k ratio) was determined by the positions of
extrema and inflection points on the integral
pH-metric curves (Fig. 1) and extrema on the
differential curves (Fig. 2), the characteristics
of which are presented in Table 1.

According to pH-metry data for MnSO,
solutions, the formation of three compounds
with C, . /C ** ratios of 1.5:1.0, 2.0:1.0, and
3.0:1.0 was observed; for NiSO, and NiCl, -
three compounds with C, . /C > ratios of
1.0:1.0, 1.5:1.0, and 2.0:1.0. For FeSO,, CoSO,,
and ZnSO,, the formation of four compounds

https://ucj.org.ua

is characteristic. In solutions of CoCl,, CuCL,
and CuSO,, five compounds are formed.

The data from redox-metric study of the in-
teraction in AMSA - M*" — H O solutions are
presented in Figs. 3 and 4. At C, . ./C * < 4.0,
the redox potential values of the studied solu-
tions decrease in the following sequence de-
pending on the cation: Fe?* > Cu?* > Zn*" > Mn**
(for sulfates; i.e., the same series as for pH, but
in reverse order) and Co?" > Ni** (for chlorides).

For MnSO, solutions, redox-metry pro-
vides little information about the composition
of the formed compounds (Fig. 3). In the case
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of NiClZ, it allows the detection of an addition- differential redox-metric curves were also ob-

al compound with C,

/CM2+ =2.5:1.0, be- served at C

/CM2+: 1.0:1.0 and 2.5:1.0. In

AMSA

sides the indicated 1.5 : 1.0 and 2.0 : 1.0 ratios  FeSO, and CoCl, solutions, all five compounds
(Figs. 3, 4; Table 2). For CuSO,, extrema on the are formed.

40
1
20
<
Q
=
5
-20
-40
2 Fig. 2. Differential curves of dpH/
dC,,,, dependencies on the C,, ../
-60 ! ' . C,, " ratio
0,0 1,0 2,0 3,0 C,**=0.025 M. Salts: MnSO, (1),
Camsa’Cre+ NiSO, (2).
Table 1
pH-metry characteristics of aqueous AMSA solutions with 3d-metal salts
Ef c C oo Integral curve Differential curve
ect ansal Cut type pH type de/dCAMSA, L/mol
MnSO,
I 1.5 - 3.50 maximum 35.0
11 2.0 minimum 3.35 S?C"“d?k“?d 0
iscontinuity
III 3.0 minimum 2.26 maximum 27.5
FeSO,
I 1.0 maximum 2.40 maximum 2.5
II 1.5 maximum 2.40 maximum 2.5
111 2.0 S?C"ndik”?d 2.33,2.38 - 3.0
iscontinuity ’
v 2.5 - 2.38 maximum 12.5
CoSO,
I | 1.0 - 4.15 maximum -24.0
48 ISSN 2708-129X. VKp. Xim. XypH., 2026
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Table 1
et | C o Integral curve Differential curve
AMsA’ MM type pH type de/dCAMSA, L/mol
II 1.5 - 3.74 minimum -35.5
11 2.0 break point 3.39 minimum -5.0
v 2.5 - 3.21 minimum -20
NiSO,

I 1.0 break point 3.55 minimum -32.5
I 1.5 - 3.43 minimum -25.8
III 2.0 3.06 maximum -16.5

CuSO,

I 1.0 - 2.62 plateau -7.5
I 1.5 ;fscc‘;‘;‘iull‘l‘l‘:g, 2.57,2.95 maximum 95
III 2.0 minimum 3.00 minimum -7.5
v 2.5 maximum 3.04 maximum 10
\Y% 3.0 minimum 3.00 minimum -12.5

ZnSO,

I 1.5 ;fscgﬁulf;?g 3.03,4.36 maximum 333
I 2.0 stcc(lﬁlﬁﬁ?g 423 3.16 minimum -268
III 2.5 maximum 4.01 maximum 208
v 3.0 jump 3.93 minimum -263

CoCl,

I 1.0 break point 4.15 maximum -24
II 1,5 - 3.74 maximum -5
111 2.0 break point 3.39 minimum -35.5
v 2.5 - 3.21 minimum -20
\% 3.0 break point 3.04 minimum -18.5

NiCl,

I 1.0 break point 3.70 minimum -32.5
1I 1.5 - 3.33 minimum -25
111 2.0 break point 3.06 minimum -25.8

CuCl,

I 1.0 plateau 2.73 maximum 2.5
II 1.5 plateau 2.73 maximum 25
I 2.0 plateau 2.72 maximum 2.5
v 25 plateau 2.76 maximum 10
\% 3.0 plateau 3.00 plateau 0
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30000

dE/dCamsA >, mV-L/mol

on C
Fe2*2(2), Co?** (3), Ni** (4), Cu** (5), Zn** (6). An*: Ni** (2),
SO1 (1,2,5,6); Cl (2,3).

AMSA

/IC,2. C,2F = 0.025 M. M>: Mn** (1),

Camsa /Cy2+

-30000

20000 ~

10000 +

-10000

-20000

0,0 1,0 2,0 3,0 4,0
Camsa /Cp2+

Fig. 4. Differential curves of E (mV) dependen-
ciesonC, . /C *. C 2 =0.025 M. M*": Fe** (1),

AMSA

Cu* (3). An*: SO (1, 3); CI (2).

Table 2.
Redox-metry characteristics of aqueous AMSA solutions with 3d-metal salts.
Integral curve Differential curve
2+
Effect Cvs/Cu type E. mV type fn]i/,i%;xfgi
FeSO,
I 1.0 minimum 510 minimum -30000
11 1.5 maximum 550 maximum 5500
III 2.0 minimum 515 - 0
v 2.5 minimum 490 minimum -8750
A% 3.0 plateau 500 minimum -5000
Co(l,
I 1.0 minimum 355 minimum -1250
1I 1.5 maximum 370 - 0
11 2.0 maximum 285 maximum 6250
v 2.5 minimum 375 - 0
A% 3.0 maximum 400 - 0
50 ISSN 2708-129X. VKp. Xim. XypH., 2026
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NiCl,
| 1.0 minimum 290 minimum -2500
II 2.0 maximum 325 minimum -2500
I 2.5 maximum 340 plateau 150
CuSO,
I 1.0 plateau 525 minimum -1250
II 2.0 plateau 500 minimum -2500
11T 2.5 - 510 maximum 2500
v 3.0 plateau 500 maximum 0
ZnSO,
1 1.0 maximum 425 — 0
II 1.5 maximum 430 — 0
1| 2.0 minimum 390 maximum 2500

The results of conductometric study of
complex formation in AMSA - M** - H.O
solutions are presented in Fig. 5. The specific
conductivity values of the studied solutions de-
crease for sulfates in the following sequence of
metal cations:

7Zn** > Cu?* > Fe** > Ni** > Co*" » Mn?*
(at C S A/CM2+ < 1.0),

7Zn* > Cu** > Ni** > Fe** > Co* » Mn?**
(at C,,,/C\" > 1.0).

The products of interaction of the studied
cations with AMSA are aminomethanesul-

fonate complexes and hydronium ions (re-
action 3). The latter are characterized by en-
hanced mobility. This causes Ak to acquire
positive values (Fig. 5b).

Conductometry detects only three com-
pounds with MnSO, (similar to pH-metry),
NiSO, and NiCl, (analogous to pH- and re-
dox-metry); four compounds with FeSO,,
CoSO, and ZnSO, (similar to pH-metry); five
compounds with CuSO, and CuCl, (similar
to pH-metry) (Fig. 5; Table 3). In CoCl, solu-
tions, five compounds are registered, similar to
redox-metry.

Table 3.
Conductometry characteristics of aqueous AMSA solutions with 3d-metal salts.
Effect C s/ Gy Type k, mS/cm Dk, mS/cm
MnSO,
I 1.5 plateau 3.02 0.35
II 2.0 break point 3.32 0.52
https://ucj.org.ua 51
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Table 3.
Effect Cosa/Co Type k, mS/cm Dk, mS/cm
III 3.0 minimum 3.76 0.61
FeSO,
I 1.0 maximum 2.59 0.02
II 1.5 break point 2.76 0.04
I 2.0 break point 2.96 0.04
v 2.5 break point 3.08 0.01
CoSO,
I 1.0 break point 2.74 0.12
II 2.0 break point 3.39 0.42
111 2.5 break point 3.54 0.42
v 3.0 break point 3.83 0.57
NiSO,
I 1.0 break point 3.14 0.50
II L5 break point 3.51 0.72
111 2.0 break point 3.88 0.95
CuSO,
I 1.0 break point 2.90 0.43
II 1.5 break point 3.33 0.68
111 2.0 break point 3.75 0.95
v 2.5 break point 4.06 0.95
\% 3.0 break point 4.49 1.38
ZnSO,
I 1.0 break point 4.09 1.20
II 2.0 break point 5.25 2.34
I 2.5 break point 5.74 2.50
v 3.0 S“O“dplgii’:ti break 6.57,4.92 3.04,1.50
Codl,
I 1.0 break point 4.66 0.70
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Table 3.
Effect Cous/Cu™ Type k, mS/cm Dk, mS/cm

II 1.5 break point 5.02 0.91

I 2.0 break point 5.53 1.22

v 2.5 break point 5.75 1.29

v 3.0 plateau 6.17 1.60
NiCl,

I 1.0 break point 3.90 0.13

II 1.5 break point 422 0.28

111 2.0 plateau 4.53 0.40
CuCl,

I 1.0 break point 5.00 1.08

II 1.5 plateau 5.80 1.73

111 2.0 plateau 6.63 2.37

v 2.5 plateau 7.18 2.70

\% 3.0 plateau 7.92 3.37

AK, S/em

K, S/cm

0,0 1,0 2,0 3,0 4,0

CaMsaA /Cum2+ CaMsA /Cm2+

Fig. 5. Curves of x (a) and Ax (b) dependencies on the C, .,/C,** ratio.
C,/’"=0.025 M. M*:Mn** (1), Fe** (2), Co** (3), Ni** (4), Cu** (5), Zn** (6). An*: SO*
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Physicochemical model

Thus, the formation of five complex com-
pounds [M(NH,CH,SO,)]* (I), [M,(N-
H,CH,SO,),]* (I), [M(NH,CH,SO,),] (III),
[M,(NH,CH,SO,).]” (IV) and [M(NH,CH-
,S0,),] (V) was detected in the studied solu-
tions, which are described by equation (5). In
addition, reactions of water autoprotolysis (7),

AMSA dissociation (8) [2, 16, 17], and cation
hydrolysis (1) occur. A mathematical model
was developed that takes into account the law
of mass action (2), (4), (6), (9), material bal-
ance for AMSA (10) and metal (11), as well as
the principle of electroneutrality (12), similar
to [2, 3, 14, 16, 17].

Complex formation
kM?* + nNH,CH SO = [M,(NH,CH,SO,) > (5)
[M,(NH,CH,SO,) *] )
= 6
[M>]¢. [NH,CH,SO ;"
Autoprotolysis H,O
2HO=H,0"+OH (7)
N AMSA dissociation
NH,CH,SO3 + H,O = NH,CH SO; + H,0* 8)
[NH,CH,SOj; ] - [H,0]
Kowsa = . )
[NH,CH,SO;]"
Coss = INH,CH SO3 | + [HNCH,SO3 ] + n[M,(NH,CH_SO,) ]** (10)
C,’" = [M**] + [M(OH)*] + k[M, (NH,CH,SO,) ]*" (11)
[H,0*] + [M(OH)*] + 2x[M**] + (2k-n)[M,(NH,CH,SO,) ] =
= [H,NCH SO;3] + [OH] + 2xC, >  (12)

Based on pH-metry data, the ion-molecular
composition of the studied systems was cal-
culated (for example, Fig. 6). With increasing
C, s/ C,, 7" ratio, the content of the zwitterion
mole fraction (curve 4) increases from 67% to
98%. At the same time, the relative content of
unbound Cu** (curve 1) and complexed forms

of AMSA (curve 6) decrease. The relative con-
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tent of complexed forms of copper (curve 3)
initially increases, reaching a maximum val-
ue (about 10%) at C,, ,/C * 1.0, and then
decreases. Meanwhile, the relative content of
the hydrolyzed form of Cu** (basic salt — cop-
per(II) hydroxide sulfate) and aminometh-
anesulfonate anion (curves 2 and 5, respective-
ly) is less than 0.01%.
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Fig. 6. Partial distribution diagrams of different forms of interaction in CuSO, - AMSA-H,O

solutions depending on C

[Cu™]

AMSA

[CuOH']

/CMZ*. CM2+ =0.025M. N, - mole fraction.

(1] + 2[II] + [III] + 2[IV] + [V]

s N, = ;

C

Cu

(1] + 3[II] + 2[II] + 5[IV] + 3[V]

N, = ;N =
1 > 2
CCu CCu
[+H3NCHZSO'3] [H2NCHZSO'3]
- C P C N

AMSA AMSA

According to calculations, the ionic strength
of the solutions, which is determined by equa-
tion (13), depends on the charge of the counte-
rion in the d-metal salt and the ratio of AMSA
to metal. The concentration dependencies m =
AC, s/C,>) are described by an equation of
the form (14).

u=1/2([H,0] + [M(OH)*] + 4x[M**] +
+ (2k-n)’xM, (NH,CH,SO,) | + 4x
x[NH,CH,S05 ] + [HNCH,SO5] +

+ [OH] + [z[x2x C,**) (13)

u=A+BxC, . /C* (14)

AMSA

https://ucj.org.ua

° CAMSA

According to the calculation results, for
chloride salts (of cobalt, nickel, and copper)
A, = 3xC *; in the case of sulfates (of all stud-
ied metals) A, = 4xC *. The nature of the
metal itself has almost no effect on this. The
B, values do not depend on the nature of the
anion and cation and are approximately equal
to 2xC .

The concentration constants of hydrolysis
(equation 2) and complex formation (equa-
tion 6) were calculated, the numerical values
of which are presented in Table 4. For sulfates,
the following was noted:
pB,= -12.05 + 1.77xpP; R* = 0.9472

(except CoSO,);  (15)
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pB,, = 1.35 + 0.665xpp s R = 0.9015

(except ZnSO,); (16)
pB,, = -4.58 + 1.46xpp ; R? = 0.9093

(except ZnSO,); (17)
pB, = -1.30 + 0.88xpf ; R? = 0.8879

(except ZnSO,). (18)

A dependence of the stability constants of
complexes on the counterion of the salt used
is observed (Table 4). Regardless of the nature
of the complex (Co*, Ni**, Cu®"), complexes
with sulfates are more stable than those with
chlorides. Judging from equations (5) and (8),
during the formation of neutral complexes III
from sulfate and chloride salts, the by-products
are sulfuric and hydrochloric acids, respective-
ly. Moreover,

pBIII(HCl) =34.49 + 3'15xpBIII(HZSO4);

R?=0.9419. (19)

The presence of correlations (15) - (19)
indicates a uniform type of ligand coordina-
tion with the central atoms. The deviations of
CoS0, and ZnSO, from correlations (15) and
(16) - (18), respectively, are due to differenc-
es in the coordination modes of Co** and Ni**
compared to other cations. The observed sta-
bilization of complexes III by sulfate anions,
compared to chlorides, may be caused by the
salt effect (the ionic strength of sulfate salt
solutions is higher than that of chlorides (Ta-
ble 4)). This may also be caused by the fact that
the reactivity of Cl toward competing coordi-
nation with M?* cations is higher than that of
SO4 . For a more detailed explanation of the
observed stabilization, additional experiments
involving other physicochemical and quantum
chemical methods are necessary.

Table 4.

Values of concentration constants of hydroxylation and complex formation in AMSA -

M?* - H,0 solutions.

Complex M* | Mn?** Fe* Co* Ni* Cu** Zn**
(m, M) MSO,
ng 11.18 3.76 9.62 9.44 6.32 7.54
1(0.14) pB -5.74 -7.43 -5.76 -7.07 -7.42 -6.26
ApP 0.01 0.16 0.46 0.06 0.03 0.18
I1(0.17) pB -21.93 -24.95 -23.66 -24.56 -25.38 -23.60
App 0.32 0.33 0.36 0.14 0.17 0.27
IIT (0.19) pB -13.01 -14.98 -14.87 -15.04 -15.47 -11.41
ApP 0.43 0.08 0.86 0.78 0.03 0.57
IV (0.21) pB -36.26 -40.59 -40.25 -40.25 -41.81 -35.80
App 0.12 0.27 0.72 0.72 0.83 0.73
V (0.24) pB -20.28 -22.77 -22.75 -22.84 -23.65 -17.19
ApP 0.20 0.07 0.21 0.27 0.07 0.30
MCI,
pK, | - - 8.96 9.82 7.04 -
56 ISSN 2708-129X. VKp. Xim. XypH., 2026
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Table 4.

1(0.12) p[3 - - -3.89 -4.94 -7.30 -

Ap[3 - - 0.57 0.16 0.24 -

11 (0.14) pﬁ - - -20.26 -20.68 -23.99 -
App - - 0.94 0.11 0.49 -

III (0.17) pp - ] “12.48 “12.55 14.25 ]
Ap[3 - - 0.75 0.52 0.21 -

IV (0.18) pﬁ - - -36.34 -36.45 -38.55 -
App - - 0.55 0.23 0.35 -

V (0.22) pp - ] -20.64 -20.49 21.24 ]
Ap[3 - - 0.55 0.18 0.16 -

According to reactivity toward cation hyd-
rolysis, sulfate salts vary in the series:

Fe** > Cu** > Zn** > Ni** > Co** > Mn?**.

The reactivity toward formation of com-
pounds I - V decreases in the series:

Fe’* » Cu?* > Ni**> Zn** > Co** » Mn?** (I),
Cu?* > Fe** > Ni** > Co** » Zn** > Mn** (II),
Cu?* » Ni** » Fe** » Co** > Mn?*" > Zn?" (IIL, V),
Cu*"» Fe** » Co*" » Ni**> Mn?** > Zn*" (IV).

The sequence of complex stability corre-
sponds to the Irving-Williams series (Zn** <
Cu? > Ni** > Co?" > Fe** > Mn?*" [18] (with the
exception of Fe**), which is a consequence of
the stabilizing influence of the Jahn-Teller ef-
fect for chelate octahedral compounds [19].
Similar behavior is characteristic of complex
compounds of glycine, taurine, and its de-
rivatives of composition I and III [8, 20-22].
The positioning of the relative stability of Fe**
compounds outside the Irving-Williams series
is probably due to a different mode of ligand
coordination with this cation compared to the
rest of the studied M** ions.

https://ucj.org.ua

CONCLUSIONS. Thus, based on direct
pH-, redox-, and conductometry data, the
formation of water-soluble complex com-
pounds of five compositions was detected
for the first time: M(NH,CH,SO,)]", [M,(N-
H,CH,SO,).]*, [M(NH,CH,SO,),], [M,(N-
H,CH,SO,).]" and [M(NH,CH,SO,),]". The
data from these methods confirm and com-
plement each other. The concentration stabil-
ity constants of these complex compounds in
terms of pb values vary in the ranges: -7.43 +
-5.74 (I), -25.38 = -21.93 (IT), -15.47 + -11.41
(ITD), -41.81 + -35.80 (IV), -23.65 = -17.19
(V) in the presence of sulfates; -3.89 + -7.30
(I), -20.26 + -23.99 (II), -12.48 + -14.25 (III),
-38.55 + -36.34 (IV), -21.24 + -20.49 (V) in
the presence of chlorides. The obtained values
of stability constants of 3d-metal ion com-
plexes with AMSA correlate with similar val-
ues obtained earlier for taurine and its deriva-
tives. The studied ligand forms the most stable
complexes predominantly with Cu** ions. The
relative stability of the complex compounds
corresponds to the Irving-Williams series,
with the exception of Fe** compounds.

In the future, synthesis and investigation

o7




INORGANIC CHEMISTRY

BEHAVIOR OF AMINOMETHANESULPHONIC ACID - 3D-METAL SALT - WATER SOLUTIONS.

of the structure, physicochemical properties,
and biological activity (particularly antibacte-
rial and antiviral properties) of these complex
compounds are planned for the development
of new pharmaceutical preparations.
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Ha ocnoBi ganux npsamux pH-, pemokc Ta
KOH/IYKTOMeTpil BCTaHOBJIEHO OCOOIMBOC-
Ti KMUCIOTHO-OCHOBHOI Ta €leKTPOXiMi4yHOI
MOBEIHKM Y BOJHMUX PO3YMHAX aMiHOMETaH-
cynbdokucnot (AMSA) i3 comsimm 3d- mera-
niB (cynbdaramu mapranuo(II), samisa(Il), xo-
6anpry(Il), Hikemo (II), migi(II) Ta nuaky(Il), a
Takox xmopupamu kobansry(1l), Hikerto (II) Ta
migi(I)). [ToBeninky BogHMX posunHiB AMSA —
coni 3d-meTtaniB OCIHKYBamu METOIOM Ha-
CIYeHHS 3a JIraHjoM (3CyBy piBHOBaru) mpmu

58

C,’" = 0.025 monv/m; C,, ,/C > =0.08 | 4.00.
ITpo ckmap yTBOpEHMX KOMIUIEKCIB CymVIIN
3a IONIOKEHHAMM €KCTPEMYMIB Ta 371aMiB Ha
inTerpanbHux pH-, pefoKc-MeTpU4YHUX Kpu-
BUX Ta €KCTPEeMyMiB Ha BIJIOBIZHMX IXHIX
nudepeHLiTHNX KPUBMX, @ TAKOX 32 37TaMaMMU
Ha KOHJYKTOMETPUYHMX KPUBUX. Y JOCIIi-
JDKEHMX PO3YMHAX PEeali3yITbCsA KOMIIIEK-
cui crmonmyku ckmagy [M(NH,CH,SO,)]" (I),
[M,(NH,CH_SO,),]* (II), [M(NH,CH,SO,),]
(I1I), [M(NH,CH,SO,).] (IV),

[M(NH,CH_,SO,).]" (V). Ockinbkn npogykra-
MU peaknil ioHiB MetaniB 3 AMSA, okpim
BKa3aHMX BUIIlEe KOMIUIEKCHUX CIONYK, € i0HI
TiIPOKCOHIIO, AKI XapaKTepU3YITbCA IMifBU-
1eHolo pyxnmBictio, snadennsa Dk (Dk =k, -
k, -k, nek, k, k, - muromi enexrponposingHo-
CTi BOGHUX PO34lHIB MZAnz, AMSA ta MZAn2
i3 AMSA BinnoBifgHO) HaOyBalOTb JOFATHUX
3HaueHb. Ha ocHOBi po3pobieHoi ¢isnko-xi-
MiYHOI MOfe/i, 110 BPaXOBY€ 3aKOH [iIOYMX
Mac, MarepianbHuit 6amanc 3a AMSA ta mera-
JIOM, a TaKO>K IPVHIUII €IEKTPOHENTPAIbHO-
CTi, pO3pax0OBaHO JOH-MOJIEKYIAPHUI CKIaf
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BYBYEHMX PO3YMHIB Ta OLIiHEHO KOHIIEHTpa-
Li/lHi KOHCTAaHTM KOMIIJIEKCOYTBOpeHHA. 3i
s6inbmennam cmieignomenna C,, . /C **
BiJHOCHMII BMICT MOJIbHOI YaCTKM LIBiTTepio-
HY 3pocCTa€, a He3B’s13aHoro Cu®* Ta 3aKoMmIl-
nexcoBaHux ¢popm AMSA - 3MeHIIYIOTBCA.
BigHOCHMIT BMicT 3akomIiekcoBaHUX (opm
Mmifi (cmowyatky 3pocTae, HaOyBar4yM Mak-
CUMAJIbHOTO 3HAa4YeHHsA IIpuU CAMSA/CM2+ 1.0,
a 1oTiM craymae. BogHoyac BiTHOCHUII BMICT
rigpomizoBanoi ¢popmn Cu** (ocHOBHOI comi —
rinpokcupy-cynbgary mifi(Il)) ta amiHoMeTaH-
cynb¢OHAT aHiOHy cK1afaTh MeHIe 0.01 %.

Busasneno kopendAmii MK KOHCTaHTaMu
YTBOPEHHA 3a3HAY€HMX KOMIUIEKCIB. BigHoc-
Hi CTilIKOCTI KOMIUIeKCiB ioHiB 3d-meTaniB 3
AMSA KOpenITh 3 TiTepaTypHUMU JaHUMU
LIO[0 aHAJIOTIYHMX 3HAYEHb JIA TaypuUHY Ta
itoro moximHux. Haitbinpirowo cTiikicTo xa-
PaKTEpPU3YIOTbCA IEPEBAXKHO CIIONYKM 1OHIB
Cu*" i3 moCiKyBaHUM JTiraHOM.

KmouoBi cmoBa: amiHOMeTaHCYIbpOKMC-
noTa, KaTionn 3d-merasiB, KOMIIIEKCOYTBO-
PEeHHS, KUCIOTHO-OCHOBHA B3aEMOJis, KOH-
CTAHTY KOMIIZIEKCOYTBOPEHHS, CTIMKICTb.
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