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Abstract: The work is concerned with the crystal and molecular structures
of zinc(Il) and mercury(Il) complexes with 4-acetyl-3-amino-5-methyl-
-pyrazole (aamp) of the coordination formulae [Zn(NCS),(aamp),] and
(Haamp),[H9(SCN),4]. The zinc(ll) complex was obtained by the reaction of a
warm methanolic solution of aamp with a mixture of zinc(ll) nitrate and am-
monium thiocyanate, whereas the mercury(ll) complex was prepared by the
reaction of a warm ethanolic solution of aamp and a warm, slightly acidified
agueous solution of [Hg(SCN),]%. Both complexes have a tetrahedral geo-
metry, which in the case of zinc complex is formed by monodentate coordi-
nation of two aamp molecules and two isothiocyanate groups. The Zn(Il) and
Hg(ll) atoms have significantly deformed coordination geometry. In both crys-
tal structures the pyrazole derivative has a planar form, probably stabilized by
an intramolecular N—H---O hydrogen bond. Apart from the X-ray structura
analysis, the isolated complexes were characterized by elemental analysis, IR
spectroscopy, conductometric measurements and thermal analysis.

Keywords: zinc(l1) complex; mercury(l1) complex; 4-acetyl-3-amino-5-methyl-
pyrazole; crystal structure; thermal analysis.

INTRODUCTION

The focus of our research on transition metal complexes with pyrazole deri-
vatives is due to the theoretical and practical significance of these compounds. A
number of pyrazole derivatives show biological activity and, as a consequence,
some are commercial products or compounds in the phase of activity evaluation.
Their representatives show antipyretic,! antirheumatic? and antimicrobial® be-
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havior. Some of them are active ingredients of products with potential antitumor
activity.48 In agriculture, they are in the use as pesticides.”9 As pyrazoles
readily form complexes, they are suitable agents for investigating the active sites
of biomolecules!O and for modeling the biosystems of oxygen transfer.1l In liv-
ing organisms, metal ions are usually bonded to the imidazole part of hystidine,
which is a part of the proteins. In view of the similarity of pyrazole and imida-
zole,12 they are suitable to mimic enzymatic reactions. From all the interesting
pyrazole derivatives, our most intensive research is focused on the complexes of
4-acetyl-3-amino-5-methylpyrazole (aamp). This ligand exhibits outstanding
complexing ability and, simultaneously, it displays considerable biological activi-
ty.13 The usual coordination mode of the aamp ligand is through its N2 (pyridine)
nitrogen atom giving bis(aamp) complexes of the general formula M(aamp),X .14
In basic solutions, via the deprotonated N1 atom, it acts as a bidentate bridging
ligand giving bi- or polynuclear complexes.1> In a previous publications, the syn-
thesis and structure of tetrahedral Zn(I1) and Hg(Il) complexes with the formula
[Zn(NO3)2(aamp),] and [HgClo(aamp),] were described.16 Herein, the synthesis,
crystal and molecular structure, as well as physicochemical properties of the
complexes with the same central atoms and aamp ligand of the formulae
[ZN(NCS),(aamp)2] and (Haamp)2[HG(SCN)4] are presented.

EXPERIMENTAL
Synthesis

In a previous work,1’ the synthesis of [Zn(NCS),(aamp),] was described but the re-
sulting crystals were not suitable for X-ray structural analysis. Crystals of the same compound
appropriate for X-ray analysis were obtained from MeOH solutions according to the following
procedure. A mixture of 0.50 mmol Zn(NO3),-6H,0 and 1.2 mmol NH,NCS was dissolved in
8.0 cm3 of MeOH. The ligand (1.0 mmol) was dissolved in 8.0 cm3 of warm MeOH. The two
solutions were mixed together and left to crystallize at room temperature for seven days. The
white prismatic crystals were filtered off, washed with MeOH and air-dried. Yield: 61 %.
Anal. Calcd. for ZnCy4H1gNgO,S, (459.88 g mol1): C, 36.56; H, 3.95; N, 24.37; S, 13.94 %.
Found: C, 36.52; H, 3.90; N, 24.38; S, 13.92 %.

(Haamp),[HQ(SCN),] was obtained as follows. 0.20 mmol Hg(SCN), and 0.50 mmol
NH4NCS were dissolved in 3 cm? of water and one drop of cc. HCl was added. The ligand
aamp (0.50 mmol) was dissolved in 3 cm? of warm EtOH, and the warm sol utions were mixed
together. After two days standing at room temperature, the formed white, plate crystals were
filtered off, washed with EtOH and air-dried at room temperature. Yield: 44 %. Anal. Calcd.
for HgC16H20N1005S, (713.26 g mol-1): C, 26.94; H, 2.83; N, 19.64; S, 17.98 %. Found: C,
26.90; H, 2.80; N, 19.65; S, 18.00 %.

Elemental analysis data were obtained by standard methods.

FT-IR data were collected at room temperature as KBr pellets, in the range 4000-400
cmrl using a Thermo Nicolet (NEXUS 670 FT-IR) spectrophotometer.

Molar conductivities of freshly prepared 1.0 mmol dm3 solutions were measured on a
Jenway 4010 conductivity meter.
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X-Ray experiments and crystal structure determination

Single-crystal X-ray diffraction data for (Haamp),[Hg(SCN),] were collected on an En-
raf-Nonius CAD-4 diffractometer’® using MoK o radiation (4 = 0.71069 A) and @/26 scansin
the 26 range from 1.67 to 29.96°. The cell constants and an orientation matrix for data
collection, obtained from 24 centered reflections in the range 12.10-16.82°, corresponded to a
monoclinic cell, the dimensions of which are given in Table |. The data were corrected for
Lorentz and polarization effects.1® A Gaussian-type absorption correction2-22 pased on the
crystal morphology was applied (Tyin = 0.217; T = 0.354).

TABLE |. Crystalographic data for the compounds [Zn(NCS),(aamp),] and

(Haamp),[Hg(SCN),]

Property [Zn(NCS),(aamp),] (Haamp),[Hg(SCN),]
Empirical formula C14H15ZnNgO,S, Ci6H20HgN100,S,
Formula weight 450.85 713.26

Crystal size, mm?®

0.28 x 0.25 x 0.10

0.18 x 0.25 x 0.35

Crystal color/shape White/plate White/prism
Temperature, K 293(2) 293(2)
Wavelength, A 0.71069 0.71069
Crystal system Triclinic Monoclinic
Space group P1 C2/c
Unit cell dimensions
alA 8.3466(4) 10.055(2)
b/A 10.8641(5) 10.379(3)
c/A 12.4718(5) 24.442(4)
al® 74.927(4) 90
pBl° 88.563(4) 92.49(2)
yl° 68.802(4) 90
V/IA3 1015.13(8) 2548.4(10)
z 2 4
Deac/ gcm® 1.504 1.859
Absorption coefficient, mm™ 1.442 6.402
Theta range for data collection (°) 3.01-28.86 1.67-29.96
Index ranges -11—h—10, —14—h—14,
-13—k—14, 0—k—14,
-16—1—16 0—l—-34
Reflections collected 10022 3785

Independent reflections

Data/parameters 4638/248 3704/150

Goodness-of-fit on F? 0.991 1.037

Final Rindices[l > 20(1)] R; =0.0307, R; = 0.0416,
WR, = 0.0752 WR, = 0.1078

Largest diff. peak and hole, e A 0.368 and -0.410 0.703 and -0.813

4638 (R(int) = 0.017)

3704 (R(int) = 0.0237)

A single white crystal of [Zn(NCS),(aamp) ,] was selected and glued on glass fiber.
X-Ray diffraction data were collected on an Oxford Diffraction Gemini S four-circle diffrac-
tometer equipped with a Sapphire CCD detector. The crystal to detector distance of 45.0 mm
and graphite monochromated MoKo. (/. = 0.71073 A) were used. X-Radiation were employed
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in the measurement. The data were reduced using the Oxford Diffraction program Crys-
Alig0.23 A semi-empirical absorption correction based upon the intensities of equivalent
reflections was applied, and the data were corrected for Lorentz, polarization, and background
effects.23 Crystallographic data are given in Table .

Both structures were solved by heavy atom?* and difference Fourier methods and refined
on F2 by the full-matrix least-squares method.?* All H atoms were placed at the calculated
positions and they were refined with isotropic displacement parameters set to 1.2 times (1.5 for
methy! groups) the equivalent isotropic U value of the parent atom. The software used to pre-
pare the material for publication: PARST2® and WinGX.2 Molecular graphics: ORTEPII|.2
Crystallographic details are given in Table .

Thermal analysis

Thermal measurements were performed on a Q600 SDT TA Instruments thermal ana-
lyzer. Simultaneous TG-DTA curves were obtained using alumina crucibles with sample mas-
ses of about 2 mg with an empty crucible serving as the reference. The heating rate was 20 °C
min® in flowing nitrogen and air gas carriers. Flow rate: 100 cm3 minL.

RESULTS AND DISCUSSION
Synthesis and selected physicochemical properties of the compounds

Single crystals of the Zn(11) complex were obtained by the reaction of warm,
dilute methanolic solutions of the aamp ligand and a mixture of Zn(NOg3)-6H>0
and NHsNCSinamoleratio of 1:0.5:1.2.

The Hg(ll) complex resulted from the reaction of warm ethanolic solution of
the ligand and awarm, dightly acidic aqueous solution of Hg(SCN)> and NH4NCS
in amole ratio of 1:0.4:1; hence, it was in fact the reaction between [Hg(SCN)4]2~
and aamp. In view of the high stability of [Hg(SCN)4]2, i.e., the strong Hg-S
bond, as well as the solution acidity, it is not surprising that it was possible to iso-
late [Hg(SCN)4]2~ containing two Haamp™ as counter ions.

It should be mentioned that an attempt to prepare a mixed-ligand complex,
i.e.,, [H9(SCN)2(aamp),], in the same way as for the zinc(I1) complex, was unsuc-
cessful, asit resulted in the crystallization of the free ligand.

Both crystals were stable at room temperature. They were dlightly soluble in
water, EtOH and MeOH, but well solublein DMF. The molar conductivity data of
the colorless solutions of the Zn(I1) and Hg(l) complexes, Ay, in DMF were 32
and 114 S cm? mol-1, respectively. The value of the molar conductivity of
[ZN(NCS)2(aamp)2] was somewhat larger than that for the non-electrolytes, which
refers to the partia replacement of the NCS group with solvent molecules. The
value of Ay of the (Haamp)2[HQ(SCN)4] complex is in agreement with its coor-
dination formula and corresponds to a 2:1 electrolyte type.2”

In the IR spectra of the complexes, the thiocyanato group is identified by its
very intensive bands, which appear at 2064 and 2082 cm1 (Zn-NCS) and 2099
and 2123 cm! (Hg—SCN). The position of these bands agrees very well with the
coordination mode of the corresponding group.28
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Molecular and crystal structures

Structure of (Haamp)o[ HQ(SCN)4] . The structure of the (Haamp)2[Hg(SCN)4]
complex is presented in Fig. 1. In the unit cell, the Hg atom lies on a two-fold
axis of symmetry (the second half of the complex anion and the other counter
cation requires the symmetry operation -, y, —z + 1/2). The two crystallographi-
caly different SCN groups have very similar bond distances (Table I1). The nit-
rogen atoms from the two coordinated SCN groups participate in cyclic hydrogen
bonds (Fig. 2) to the neighboring Haamp* (N1-H---N4b and N2-H---N4a hyd-
rogen bonds in Table I11). These hydrogen bonds influence the geometry of the
complex anion and the mutual orientation of the SCN ligands with an N4a:--N4b
distance of only 3.31 A. A search of the Cambridge Structural Database?® for all
crystal structures possessing an Hg atom with two or more bonded SCN ligands
revealed that none of 72 Hg compounds had such a short N---N distance (less
than 3.5 A) for two coordinated SCN groups as exists in the complex studied
herein. Another consequence of the observed cyclic H-bonds is that the C7b—
—S1b-Hg angle is bent to a value of 95.8(1)°, which israther different from the ex-
pected, much higher value. It is noteworthy that such alow value of the C-S-Hg
angle is aso quite rare in the above mentioned 72 crystal structures found in the
CSD database, although the Hg atom has four equivaent ligands. The S-Hg-S
coordination angles are also very deformed and have the values over a rather
wide range, from 102.3 to 114.8° (Table I1). All this demonstrates the importance
of intermolecular hydrogen bonds for the geometry of [Hg(SCN)4]2~ and pro-
bably may be applied to similar tetrahedral molecules [ML4] that form intermo-
lecular interactions through coordinated SCN groups. In other words, the mutual
orientation of the ligands and the coordination angles could be significantly de-
formed due to intermolecular hydrogen bonds.

Fig. 1. The molecular geometry and atom labeling scheme of (Haamp),[Hg(SCN),].
The displacement €ellipsoids are drawn at the 40 % probability level for non-H atoms.
(The second half of the complex anion and the other counter cation
requires the symmetry operation —x, y, —z + 1/2).

Available online at www.shd.org.rs/JSCS/

2009 Copyright (CC) SCS

olcle

EY HMC HD
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TABLE I1. Selected Selected bond distances (A) and angles (°) for [Zn(NCS),(aamp),]
and (Haamp),[Hg(SCN),4]. Symmetry code: (i) —X, y, —z + %2

[Zn(NCS),(aamp).]

Zn-N4a 1.9415(18) N4a-Zn—N4b 114.10(9)
Zn—N4b 1.9537(19) N4a—Zn-N2b 111.49(7)
Zn—N2b 2.0083(15) N4b-Zn-N2b 109.04(7)
Zn-N2a 2.0124(16) N4a-Zn-N2a 104.58(7)
Sla-C7a 1.603(2) N4b-Zn-N2a 110.52(8)
N4a—C7a 1.152(3) N2b-Zn-N2a 106.82(6)
S1b—-C7b 1.608(2)

N4b-C7b 1.143(3)

(Haamp),[Hg(SCN),]

Hg-Sla 2.5386(15) S1b-Hg-Slb 114.8(2)
Hg-S1b 2.534(2) S1b'-Hg-S1d 108.00(7)
Sla-C7a 1.639(6) Slb-Hg-S1d 111.55(8)
N4a—C7a 1.150(7) S1b'-Hg-Sla 111.55(8)
S1b—C7b 1.621(6) Slb-Hg-Sla 108.00(7)
N4b—C7b 1.123(7) Sla-Hg-Sla 102.31(7)

A B A

Fig. 2. The crystal lattice fragment of (Haamp),[Hg(SCN),] viewed down the [-1, 1, O]
direction showing the mutual orientation of the complex anions and the pyrazolium cations.
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TABLE Ill. The geometry of possible hydrogen bonds and selected intermolecular inter-
actions for (Haamp),[HQ(SCN),4]. Symmetry codes. (i) X, ¥, z (ii) x=1/2, +y+1/2, +z; (iii)
x+1/2, +y-1/2, +z; (iv) =, -y, —z+1

Bond D-H (A) D--A (A) H--A (A) D-H--A (°)
N1-H1b--01" 0.86 2.787(5) 2.22 123
N1-Hla--N4b' 0.86 2.856(7) 2.00 175
N1-H1b--N4&' 0.86 3.283(7) 2.56 142
N2-H2--N4d 0.86 2.846(7) 2.03 159
N3-H3--01" 0.86 2.750(5) 1.92 164
C6-H6C--S14d" 0.96 3.670(6) 2.81 149

All the non-hydrogen atoms in Haamp* are approximately coplanar, which is
probably due to the delocalization of the n-electrons within the pyrazole ring and
the weak m-bonding between the C2 and C3 atoms (the C2—C3 bond has a partial
double bond character). Another reason for this could be the existence of an intra-
molecular N1-H1b---O1 hydrogen bond (Table I1I), which favors the coplanar
position of the C1-C2-01 fragment to the rest of molecule. Quite similar mole-
cular planarity, including the observed intramolecular N—H---O hydrogen bond,
was observed in other crystal structures of metal(11) complexes with aamp.14-16,30

The crystal packing, shown in Fig. 2, consists of two types of layers. Layer
A is composed of Haamp* arranged in parallel tapes with a mutual distance be-
tween the tapes (Haamp* planes) of approximately 3.3 A. Inside of the tapes, the
cations are interconnected by strong N3-H3:---O1 hydrogen bonds (Table I11).
Layers A and A’ are of the same composition and mutual orientation of the pro-
tonated ligands, but have an orthogonal orientation to each other. Layer B con-
sists of [Hg(SCN)4]2~ which interconnect the neighboring Haamp* from layers A
and A’ by strong N—H---N4 hydrogen bonds (Table I11). Conseguently, each com-
plex anion (through its terminal nitrogen atoms) participates in four relatively
strong hydrogen bonds. Additionally, N4a forms another (weak) hydrogen bond,
while the Sla atom participates in a very weak C—H---S hydrogen bond, which
deserves to be noted because of itsrelatively short H---S distance (Table 111).

Crystal structure of [Zn(NCS)>(aamp)s]. A tetrahedral arrangement, most
common in Zn(ll) complexes, is established by the coordination of two NCS
groups and two monodentate pyrazole ligands, which are, like in the mgjority of
other structures, coordinated in the neutral form (Fig. 3). In contrast to the Hg(I1)
complex, where the thiocyanato groups are coordinated through the sulfur atom,
the coordinating atoms in the Zn(I1) complex are the nitrogens of the same group,
which is in accordance with the Hard and Soft Acid and Base (HSAB) prin-
ciple.31.32 However, the bond distances in the thiocyanato ligands are very simi-
lar in both complexes, with the S1-C7 bond being negligibly shorter in the Zn(l1)
complex than that in the Hg(l1) complex. The N4—C7 bond lengths are practically
the same in both compounds. Similarly to the Hg(ll) complex, the coordination
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1266 JACIMOVIC etal.

angles are significantly deformed and vary in the 104.6-114.1° range (Table II).
The widest angle, Nd4a—Zn—N4b, involve N atoms from the coordinated NCS
groups.

Fig. 3. The molecular geometry and atom labeling scheme of [Zn(NCS),(aamp)-].
The displacement ellipsoids are drawn at the 40 % probability level for non-H atoms.

Despite the differences between the pyrazole derivatives in the two com-
plexes, the analysis showed that the corresponding bond lengths are very similar
(Table IV). The greatest deviation was observed in the N2-N3 bond Iength, which
is shorter in the Hg(I1) complex. The conformation of aamp is aso very similar
in both compounds. Namely, it has the same planar form, supported by possible
N1—H---O1 intramolecular hydrogen bonds (Table V).

TABLE IV. A comparison of the bond distances (A) in the pyrazole ligand for
[Zn(NCS),(aamp),] and (Haamp),[HY(SCN),]

[Zn(NCS),(aamp),]
Bond Cigand A Ligand B (Haamp),[HY(SCN),]
o1-C2 1.233(2) 1.228(2) 1.233(5)
N1-C4 1.349(2) 1.339(2) 1.332(7)
N2-C4 1.334(2) 1.343(2) 1.339(6)
N2-N3 1.374(2) 1.379(2) 1.349(6)
N3-C5 1.313(2) 1.313(2) 1.324(6)
c2-C3 1.446(2) 1.438(2) 1.452(6)
c3-c4 1.403(2) 1.398(2) 1.405(7)
C3-C5 1.414(3) 1.420(3) 1.413(6)
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TABLE V. The geometry of possible hydrogen bonds and selected intermolecular interactions
for [Zn(NCS),(aamp),]. Symmetry codes: (i) X, y, z (i) —x+1, -y, —z+1, +z (iii) —x+2,
—y+1, -z, +z; (iv) =X+2, -y, —z+1; (V) =X+2, -y, —Z

Bond D-H (A) D--A (A) H--A (A) D-H--A (°)
Nla-H1a2--Old 0.86 2.801(2) 2.23 124
Nla-H1a2--Sld' 0.86 3.629(2) 2.83 154
Nla-H1lal--N4a 0.86 3.128(2) 2.37 148
N1b-H1b2--O1d 0.86 2.738(3) 2.16 125
N1b-H1b2--S1b' 0.86 3.638(2) 2.86 152
N1b-H1bl--N4b 0.86 3.327(3) 257 147
Nla-H3a--01b" 0.86 2.714(2) 1.86 174
N1b-H3b---01d" 0.86 2.769(2) 1.92 168
Cla-H1a5---S1b" 0.96 3.722(3) 2.87 148
C6a-H6a2---S1b" 0.96 3.684(3) 291 139

It is interesting to note that the oxygen atom of the pyrazole moiety forms
the same H-bonds in both complexes. In addition to the already mentioned
N1-H---O1 intramolecular H-bond, O1 participates in intermolecular N3-H---O1
H-bonds with very similar geometric parameters (Tables Il and V). Thisis the
strongest H-bond in the complexes, and it enables the chain formation, con-
necting the aamp molecules (Fig. 4). In the Zn(l1) complex, the chains are addi-
tionally connected via weak C—H--S hydrogen bonds (Table V).

(b)

Fig. 4. In both crystal structures, the pyrazole derivatives form chains through the N3—H---O1
hydrogen bonds. The crystal lattice fragments for (Haamp),[Hg(SCN),] and
[Zn(NCS),(aamp),] areillustrated in (&) and (b), respectively.
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Thermal data

The thermal decomposition of [ZN(NCS)2(aamp)o] has already been descry-
bed.1” The repeated measurements have confirmed the former findings. Accord-
ing to the completely different crystal and molecular structure of the Hg(Il)
complex, its decomposition pattern is also different. The thermal stability of the
Hg(ll) compound is significantly lower compared to that of the zinc(ll) complex
(onset temperatures. 150 and 240 °C, respectively) and TG curveis continuousin
the whole temperature range. As all four thiocyanato N4 atoms form relatively
strong H-bonds with the neighboring Haamp®, it is reasonable to expect the
departure of two HNCS molecules at the first decomposition step, which would
be in accordance, within the experimenta error, with the mass loss to the first
minimum in DTG curve: 12.9 % (calcd. 16.57 %). Namely, according to the
HSAB principle the interactions between the soft Hg(Il) acid and the soft sulfur
atom of the SCN~ base are remarkable. Therefore it is highly unlikely the loss of
al four thicyanato groups at the same time. With the loss of two HSCN molecule
the Hg(ll) analogue of the Zn(ll) complex with a tentative composition of
Hg(NCS),(aamp)2 would be formed. The shape of the DTG curve may aso sup-
port this proposition. However, it can be seen in Fig. 5 that the fragmentation of
the organic part takes place ssmultaneously. The course of the decomposition is
almost independent of the gas carrier up to 400 °C. Due to the high volatility of
mercury, a higher temperatures, the oxidation of the organic fragments is ac-

TG

0
2.9%
\\x
.
0,
2ee S [ 119%

324°C

42.1%

512°C
// = DTA
-
DTG Y — \
0 - el DTG
DTA S 0.5°C/mg
—_—— e 20% 2 %/min

50 150 250 350 450 550 650
Temperature, °C

Fig. 5. TG, DTG and DTA curves of the decomposition of (Haamp),[Hg(SCN)4]

inair (-) and in nitrogen (--).
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companied by the evaporation of the mercury.33 As there is no stable interme-
diate formation in the measured temperature range, the course of the decom-
position, especially at higher temperatures cannot be explained without additional
EGD data. At about 700 °C the decomposition of the compound is accomplished
without residue.

The decomposition of Hg(ll) complex begins with an endothermic peak in
both gas carriers. An additional proof of the organic fragments evaporation is the
different shape of DTA curvesin air and nitrogen above 200 °C. In air, the DTA
curve is asymmetric suggesting the occurrence of multiple processes and the
decomposition is highly exothermic. The decomposition in nitrogen is accom-
panied with a very slightly endothermic process. Above 300 °C the decompo-
sition in both atmospheres is exothermic in the measured range.

Crystallographic data for the structural analysis have been deposited with the
Cambridge Crystalographic Data Centre, CCDC No. 736362 and CCDC
N0.736363 for compounds [ZN(NCS)2(aamp)o] and (Haamp)o[Hg(SCN)4], res-
pectively. Copies of this information may be obtained free of charge from the
Director, CCDC, 12 Union Road, Cambridge, CB2 1EZ, UK (fax: +44-1223-
-336033; e-mail: deposit@ccdc.cam.ac.uk or www: http://www.ccdc.cam.ac.uk).
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U3BOJ

KOMIUIEKCU ITPEJTA3HUX METAJIA CA JEPUBATHUMA ITMPA3OJIA.
JEO 29. PEAKIIMJE ITMHK(I1) 1 XKUBA(II) THOLINJAHATA CA
4-AIIETUJI-3-AMHNHO-5-METUJIIIMPA30JIOM

KEJLKO K. JARUIMOBURY, TOPAH A. FOTJTAHOBURZ, BERTA HOLLGS, BYKAJIUH M. JIEOBAITS
u KATALIN MESZAROS SZECSENY|®

"Metalur&o-tehnol ok fakultet, Podgorica, Crna Gora, ZHHCLHMLTtyu_t 3a HykaeapHe Hayke “Bunua”,
Jlabopaitiopuja 3a Wieopujcky usuky u pusuxy KoHOeH308aHe maitiepuje, beozpao u
3Hpupo¢)uo—mmﬁemabﬁuwu axyaitieid, leiapitiman 3a xemujy, Hosu Cao

Onpelere cy kpucTaiHe U MoJieKyJicke cTpykType komruiekca ruaka(ll) u sxuse(ll) ca 4-ane-
THJI-3-aMuHO-5-MeTmupasonoM  (aamp) koopauHauoHux ¢Gopmyna [Zn(NCS)y(aamp),] u
(Haamp),[HY(SCN),]. Kommneke unnka(ll) je mobujer peakunjomM TOILIMX METAHOIHHX PacTBOpA
cmenre uuHK(ll)-HuTpara n amoHujyM-THOIMjaHaTa ca aamp. Komrurekce xuBe(ll) HacTaje y peak-
MjH TOIUIOT €TAHOJIHOT PacTBOpa aamp M TOILIOT, cnabo kucenor BogeHor pactBopa [HG(SCN)4] z
O0a KoMIIEKCa UMajy TeTpacJapcKy reOMETPH]jy, Koja ce y Cliydajy KOMILIEKCa I[MHKa OCTBapyje
MOHOJICHTATHOM KOOPJHHALMjOM [Ba MOJICKyJia aamp W ABE H30THONHWjaHATHE Ipyne. ATOMH
Zn(l1) u Hy(Il) nanaze ce y 3HaTHO ne(hOPMUCAHOM KOOPAWHAIIMOHOM OKpYyXewy. Y 00a KoMIl-
JIeKca JIepuBaT MUpa3ojia UMa IUTaHapHY (GOpMy Koja je BepOBaTHO CTaOMIN30BaHA WHTpaMoIie-
kyinckoM N—H---O BogoHmuHOM BezoMm. JloOmjeHa jeanmema ¢y, OCUM PEeHATeHCKOM CTPYKTYPHOM
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aHAJM30M, OKapaKTepHUCaHa EJIEMEHTATHOM aHanmu3oM, |R-crexTpoMeTpujoM, KOHIYKTOMETpPH])-
CKHMM MEpeHhUMa U TEPMUYKOM aHATH30M.
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(IlpumibeHo 2. jyna, pesuaupano 4. okrodpa 2009)
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