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Abstract: [Cu(phen),(CH3CO0)](ClO4)-2H,0 (1) and
[Cu(bipy),(CH;COO0)](Cl04)-H,O (2) (phen = 1,10-phenanthroline, bipy =
= 2,2"-bipyridine) were synthesized and characterized. The complexes were
characterized by employing elemental analyses, infrared and UV-Vis spec-
troscopy, room temperature magnetic measurements and the crystal structures
were elucidated using X-ray diffraction experiments. The redox properties of
the complexes were also investigated. Both structures have a square pyramidal
CuN4O chromophore, which exhibit significant distortions due to long Cu-O
(2.217(3) A for 1 and 2.179(1) A for 2) and Cu-N (2.631(2) A for 1 and
2.714(1) A for 2) bonds. This distortion was further shown by the O—Cu—N
bond angles (147.71(8)° for 1 and 153.40(5)° for 2). Elemental analyses further
supported the structural details unveiled by the single crystal X-ray diffraction
analysis. The infrared spectra show the acetate vibrational frequencies at 1587,
1428 and 1314 cm™! for 1, 1571, 1441 and 1319 cm! for 2, and the perchlorate
bands at 1059 and 720 cm™! for 1 and 1080 and 768 cm™! for 2. The broad d—d
bands for the copper ion at 14.514 cm™! for 1 and 14535 cm™! for 2 support the
adoption of square pyramid geometries. The magnetic moments for the two
complexes were 1.83 up for 1 and 1.72 up for 2. The peak-to-peak values of
the two complexes show that the electrode reactions are quasi-reversible with
AEp of 0.023 V for 1 and 0.025 V for 2. In both structures, there are n—=
intermolecular interactions in addition to hydrogen bonding between the units.

Keywords: X-ray structure determination; copper polypyridyl complexes; n—n
interactions; CuN4O chromophore, quasi-reversible.
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INTRODUCTION

Modern coordination chemistry employs polypyridine ligands as chelating
agents, among such commonly used ligands are 2,2'-bipyridine and 1,10-phenan-
throline (phen).!-5 These ligands as well as their compounds find a number of
applications including their use in building molecular structure, herbicides, solar
energy conversion, colorimetric analysis, molecular recognition, as anti-neoplas-
tic agents, pharmaceuticals and nucleic acid probes.!-6 The metal complexes of
these ligands are also known to exhibit biological activities, such as antitumor,
anti-Candida, antimycobacterial and other antimicrobial activities, and also in
mimic chemistry as a substitute for amino acid side group.”-? In addition, the
metal complexes of these ligands find use in electrochemistry, catalysis, etc.!10-13
The complexes of these ligands have attracted much attention due to the presence
of an extended m-system with various non-covalent n-interactions, which mimic
various biological processes.!4 The coordination geometry of the copper(Il) com-
plexes is known to depend largely on the ligands, co-ligands and counter ions.l4
The study of the supramolecular Cu networks utilized the different coordination
environments in which several copper ions exist.!4 Five-coordinate copper(Il)
complexes with N,N'-chelating ligands and monodentate co-ligands were studied
and found to have diverse stereochemical and physicochemical properties.!4 Co-
-ligands, such as the acetate, were reported to coordinate to the copper centre of
copper polypyridyl (polypyridyl = 1,10-phenanthroline and 2,2'-bipyridine) com-
plexes in a bidentate fashion,!5-17 resulting in six-coordinate geometries around
the copper(Il) ion centers.

Herein, the synthesis, infrared (IR) and UV-Vis spectroscopic analyses,
room temperature magnetic measurements, X-ray diffraction studies and the
redox properties of the copper(Il) mixed ligand complexes of 1,10-phenanthro-
line, 2,2'-bipyridine and the acetate, which acts as a monodentate ligand, are
reported.

EXPERIMENTAL
Materials and methods

2,2'-Bipyridine, 1,10-phenanthroline, copper(Il) perchlorate hexahydrate, tetrabutylam-
monium hexafluorophosphate (TBAHFP) and other reagents were purchased from Aldrich
Chemical Co., and sodium acetate was obtained from J.T. Baker Chemical Co. These
chemical were used without further purification. Bis(2,2'-bipyridine)copper perchlorate,
Cu(bipy),(ClOy4),, and Cu(phen),(ClOy4),-H,O were synthesized according to the litera-
ture.!819 CHN analyses were performed by Atlantic Microlab, Atlanta, GA, USA. The elec-
tronic spectra were recorded on a Genesys 10 UV—Vis spectrophotometer. The infrared
spectra were recorded on a Perkin—Elmer PE 100 spectrometer with an attenuated total
reflectance (ATR) window. The room temperature magnetic susceptibility measurements were
determined employing a Sherwood Scientific MK1 MSB magnetic susceptibility balance. The
susceptibilities were corrected considering the sample holder as the background and the
diamagnetic contribution was calculated from Pascal constants. The redox properties of the

Available on line at www.shd.org.rs/JSCS/

(CC) 2016 SCS.




Cu(Il) COMPLEXES WITH POLYPYRIDINE LIGANDS AND ACETATE ION 1 25 3

mixed-ligand complexes were studied by cyclic voltammetry. The cyclic voltammograms
were recorded using a BAS 100 electrochemical analyzer. Three electrodes were employed in
this system, a glassy carbon working electrode, a platinum wire electrode and saturated
calomel electrode as the reference electrode. The glassy carbon working electrode was manu-
ally cleaned with alumina polish prior to each scan. Tetrabutylammonium hexafluorophos-
phate was used as the supporting electrolyte. The redox properties of the copper(Il) mixed-
-ligand complexes were studied in 103 M acetonitrile solutions. All solutions were de-oxy-
genated by passing a stream of pre-purified N, through the solutions for 10 min before rec-
ording the voltammograms. All reported potentials were measured at 25 °C and referenced to
the SCE.

X-Ray diffraction analysis

Single crystals of  the [Cu(phen),(CH3CO0)](Cl04)-2H,0 and
[Cu(bipy),(CH3COO0)](Cl04)-H,O complexes suitable for X-ray diffraction experiments were
obtained by slow evaporation of the acetonitrile solution of the compounds. Data were
collected by a Bruker Apex 2 CCD diffractometer using standard programs. The structures
were solved, refined and publication material prepared using the Shelx suite of programs
within the WinGX package.?0-23 The perchlorate anion was disordered in 2. This was modeled
as two sets of tetrahedral O atoms with occupancy factors of 0.870(5) and 0.130(5).

Synthesis of [Cu(phen),(CH;COO)](ClO,)-2H,0 (1)

[Cu(phen),](C104), (0.80 mmol, 0.513 g) and 7.2 mmol (0.590 g) sodium acetate in
distilled water (50 mL) was refluxed for 3 h. The bluish—green compound obtained after cool-
ing the solution to room temperature was filtered by suction, washed with distilled water and
air-dried. The crude compound was recrystallized using distilled water. Single crystals suit-
able for X-ray diffraction experiment were obtained by the slow evaporation of an acetonitrile
solution of the compound. Yield: 0.1506 g (30 %). The characterization data for 1 are given in
the Supplementary material to this paper.

Synthesis of [Cu(bipy),(CH3;C0OO0)](CIO,)-H,0 (2)

To a solution of 0.46 g (0.8 mmol, Cu(bipy),](ClOy4), in 50 mL distilled water, 7.2 mmol
(0.59 g)) of sodium acetate were added and the mixture was stirred and heated to reflux for 3
h. The blue crystalline compound obtained on cooling to ambient temperature was filtered by
suction, washed with distilled water, and then air-dried. Single crystals suitable for X-ray
diffraction analysis were obtained by slow evaporation of a solution of the compound in
CH;CN. Yield: 0.2354 g (44 %).

Caution! Care should be taking during the handling of perchlorate salts since they are
potentially explosive.2* Though we have never encountered any accidents during this work, it
is therefore advisable to prepare the compounds in small quantities.

RESULTS AND DISCUSSION
Crystal structures

Crystal data and structural refinement for [Cu(phen);(CH3COQ)](ClO4)-2H,0
and [Cu(bipy)2(CH3CO0)](Cl0O4)-H,O are given in Table S-I of the Supplement-
ary material to this paper.

The X-ray structure of 1 is shown in Figs. 1 and 2 and selected bond lengths
and angles for the complex are presented in Table 1. The crystal structure of 1 was
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Fig. 1. ORTEP representation of the solid-state molecular structure for
[Cu(phen),(CH;COO)]".

Fig. 2. m—m stacking and C—H---O(W), C1-O---H(W), C-O---H(W) interactions in the crystal
packing of [Cu(phen),(CH;COO)](Cl104)-2H,0.

unveiled in the non-symmetric monoclinic Pn space group. The two phenan-
throlines are coordinated to the copper atom in a bidentate way while the acetate
anion is bound to the metal in a false bidentate fashion through one shorter car-
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boxylate oxygen—Cu bond (O1) and a second longer Cu—O (02) pseudo-bond
giving rise to a distorted false octahedral geometry (Fig. 1) with the longer axis
involving Cu—02 (2.631(2) A) and Cu-N1 (2.217(3) A) with the 02-Cu-NI1
angle 147.71(8)°.

TABLE 1. Selected bond lengths and angles for [Cu(phen),(CH;COO)](Cl04)-2H,0O and
[Cu(bipy),(CH3CO0)](Cl04)-H,O

Bond 1 2
Lengths, A
CuN1 2217(3) 1.9899(13)
Cu-N2 2.009(3) 2.1786(14)
Cu-N3 2.038(2) 2.0422(13)
Cu-N4 2.007(3) 1.9750(14)
Cu-Ol1 1.995(2) 1.9896(12)
Cu-02 2.631(2) 2.7136(15)
Angles, °

N1-CuN2 79.22(11) 79.16(5)
N1-Cu-N3 108.48(9) 97.46(5)
N1-Cu-N4 100.38(11) 174.48(6)
N1-Cu-O1 95.09(9) 89.80(5)
N1-Cu-02 147.71(8) 101.73(5)
N2—Cu-N3 93.33(11) 110.70(5)
N2-Cu-N4 174.75(12) 96.31(5)
N2-Cu-Ol 92.65(10) 100.18(5)
N2-Cu-02 89.62(9) 153.40(5)
N3-Cu-N4 81.81(11) 81.11(5)
N3-Cu-O1 156.38(9) 149.08(5)
N3-Cu-02 102.30(8) 95.63(5)
N4-Cu-O1 92.60(10) 94.13(5)
N4-Cu-02 93.34(9) 83.73(5)
01-Cu-02 108.48(9) 53.45(4)

The distortion from an ideal square is more obvious in the angles for
N(4)-Cu-N(2) (174.75(10)°) and N(4)-Cu—O(1) (92.65(10)°), showing partial
deviation from the ideal angles 180 and 90°, respectively (Table I). The carbo-
xylate group, the perchlorate anion and the molecules of solvation (H>,O) cause
extensive hydrogen bonding interactions in complex 1. In each monomer, the
carboxylate oxygen (O1) participates in a C(22)-H(22A)---O(1) interaction with
the phenanthroline ligand, as well as with O2W)-H(2W1)---O(1) hydrogen
bonding. In addition, there is hydrogen bond between the perchlorate anion and a
second lattice water molecule [O(1W)-H(1W1)---O(3)]. The formula units are
also connected to each other by weak C—H---O intermolecular interactions
[C(2)-H(2A)---O(1W)#2 and O(2W)-H(2W2)---O(6) #5 (#2 x—1/2, —y+1, z+1/2;
#5 x—1, y, z)], Table II. Consequently, a layer pattern is observed involving
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C—H---O interactions and O—H---O hydrogen bonds, as shown in Fig. 2. In addi-
tion, the monomer is linked to another along the crystallographic c-axis through
“herring bone”-like m—m stacking interactions between the phenathroline rings.
Phenathroline ligands were reported to favor both intramolecular and inter-
molecular n—x interactions.25 The stacked molecules further extend into chains
by C—H:--N interactions leading to the formation of supramolecular 1D structure
along the c-axis.

TABLE II. Hydrogen bonds for [Cu(phen),(CH;COO)](Cl10,4):2H,0; symmetry transform-
ations used to generate equivalent atoms: #1 x—1, y+1, z; #2 x—1/2, —=y+1, z+1/2; #3 x+1, y, z;
#Ax, y+1, z; #5x-1,y, z

D-H---A dD-H)/A dH-A)Y/A dD-A)/A <DHA)/°
C(2)-H(2A):--O(6)#1 0.95 2.53 3.101(4) 119.2
C(2)-HQ2A):--O(1W)#2 0.95 2.59 3.153(4) 117.9
C(9)-H(9A):--O2W)#3 0.95 2.56 3.283(4) 133.5
C(10)-H(10A)---0(2) 0.95 - 3.243(4) 123.6
C(10)-H(10A)---O(1W) 0.95 2.53 3.474(4) 169.7
C(13)-H(13A)--"N(2) 0.95 - - 113.5
C(13)-H(13A)---O(4)#4 0.95 2.56 3.302(4) 135.0
CQ1)-H(21A)---O(1W)#5 0.95 2.56 3.416(4) 150.5
C(22)-H(22A)---0(1) 0.95 - 3.118(4) 110.4
O(1W)-H(1W1)---O(3) 0.85(2) 2.09(3) 2.912(4) 162(7)
O(IW)-H(1W2)---0(2) 0.84(2) 1.98(4) 2.747(4) 151(6)
OQW)-H(2W1)---0(1) 0.84(2) 1.93(2) 2.758(3) 169(5)
OQW)-H(2W2):--O(6)#5 0.83(2) 2.11(3) 2.930(4) 170(5)

For 2, the single crystal diffraction measurement also reveals a discrete
monomer of the complex, [Cu(bipy)2(CH3COO)](ClO4)-H»O, in which the cop-
per(Il) ion displays a distorted square pyramidal geometry with a CuN4O chro-
mophore. The molecular structure showing the arrangement about the Cu(Il)

013
124 o f
=

Fig. 3. ORTEP representation of the
solid-state molecular structure for
[Cu(bipy),(CH3COO0)](ClO4)-H,0.
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metal center is shown in Fig. 3. In the crystal structure of 2, each unit is linked to
the other by hydrogen bonding (Table III) between the bonded oxygen atom of
the carboxylate group and the hydrogen of the bipyridine ring.

TABLE III. Hydrogen bonds for [Cu(bipy),(CH;CO0)](Cl04) H,O

D-H A dD-H)/A dM A /A dD—A)/A <(DHA)/°
O(IW)-H(IW1)---0(2) 0.88(3) 1.88(3) 2.758(2) 1723)
O(1W)-H(1W2)---0(12) 0.87(3) 1.97(3) 2.793(2) 158(3)
O(1W)-H(1W2)---O(12A) 0.87(3) 2.29(3) 3.107(11) 156(3)

The distortion from the square pyramidal geometry is reflected in the struc-
tural index 7 = 0.07 (where 7 = (f-a)/60),26 which is rather small. Complex 2 is
similar to 1 in which the coordinated carboxylate anion and perchlorate counter
ion are linked through hydrogen bonds to the lattice water molecule and this
results in formation of a Y-shaped arrangement (Fig. 4). The presence of lattice
water in complex 2 gives stronger intramolecular bonding in the complex com-
pared to a similar reported system.2”7 Complex 2 shows intermolecular n— inter-
actions similar to those observed in 1. The striking feature of these two com-
plexes is the presence of the hydrogen bonds in the carboxylate anion, perchlo-
rate and the solvation molecules (H,O), which resulted in very similar crystal
packing of the two compounds in spite of the fact that they crystallized in differ-
ent crystal systems (monoclinic for 1 and triclinic for 2) with 1 being non-centric
and 2 centric.

Fig. 4. b-Axis projection of the crystal struc-
ture of [Cu(bipy),(CH3CO0)],(Cl04)-H,0.
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Spectroscopic characterization

In the infrared spectra of [Cu(phen),(CH3COO)](ClO4)-2H,0, some guide
peaks were observed which indicated coordination of the acetate ion to the cop-
per(Il) center. The characteristic asymmetric stretching, v,g, of the carboxylate
group of the acetate ion (COO~) was observed at 1587 cm~! and of the sym-
metric stretching (vg) at 1428 cm~! confirmed the participation of the acetate as a
monodentate ligand.2426 Unidentate carboxylate complexes exhibited Av values
of >200 cm!, Av = 1,4(COO") — 1(COO~)28 but in complex 1 this is smaller
(159 cm1) than 200 cm~!, which may be attributed to the weak coordination of
the second oxygen atom of the carboxylate group and also to the hydrogen bond-
ing that existed in the solid state structure. The v(C—O) stretching was observed
for this complex at 1314 cm1.29 The presence of a broad absorption band at
3382 cm! supported the presence of water molecules in the complex. The infra-
red spectrum of this complex showed peaks of the perchlorate anion at 1059 and
720 cm~1.30.31 In complex 2, the asymmetrical stretching of the carboxylate, Vs,
was observed at 1571 cm™! and the symmetrical stretching, v, at 1441 cm!
while the v(C-O) stretching was at 1319 cm~1.32 The Av value for the unidentate
carboxylate (COO™), AV = 1,5(COO™) — 15(COO"), is 139 cm™1, which is also
lower than expected for unidentate carboxylate complexes probably due to the
presence of the hydrogen bonding that exists in the complex. In the spectrum of
the complex, the band at 3399 cm~! was attributed to water molecules in the lat-
tice. The perchlorate anion bands were found at 1060 and 764 cm~!, which are
similar to those reported.3!

The electronic spectra of the complexes show broad bands at 14514 and
14535 cm™!, respectively, for 1 and 2. In a five-coordinate complex, either square
pyramidal or trigonal bipyramidal geometries are adopted by the complexes. The
absence of constraints of chelating ligands and ligand-ligand repulsion favors the
trigonal bipyramidal geometry in a five-coordinate transition metal complex.33 In
the studied complexes, the presence of constraints of the chelating 1,10-phenan-
throline and 2,2'-bipyridine ligand, and also the reduction in ligand—ligand repul-
sion favors the distorted square pyramidal arrangement of these complexes. The
square pyramidal stereochemistries of these complexes exhibited a high-energy,
high intensity peak at 14514 and 14535 cm1, respectively, for 1 and 2.34 The
one-electron ground-state configuration is dy>—2 > d;2 > dy, > dy; = d,; and
therefore, the broad bands observed in these complexes are attributed to d,2—
—d,?—? transitions.33 The room temperature magnetic moment values of com-
plexes 1 and 2 are 1.83 and 1.72 ug, respectively. The moment for 1 is slightly
higher than the value expected for the spin only value of 1.73 ug. This is
attributed to mixing of angular momentum from excited states, i.e., spin orbit
coupling.34 while that for complex 2 is slightly lower which may be due to anti-
ferromagnetic interaction present in the complex.3>
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Electrochemistry

The cyclic voltammograms were scanned at 0.1 V s1 in different potential
ranges (—0.8 to 0.4 V and —0.8 to 0.8 V). The cyclic voltammograms, Figs. 5 and
6, for both complexes 1 and 2, respectively, show that both reactions are rever-
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Fig. 5. Cyclic voltammogram for 1 mM [Cu(phen),(CH;COO)](ClOy4)-2H,0 in CH;CN
containing 0.1 M TBAHFP, scan rate 0.1 V s’
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Fig. 6. Cyclic voltammogram for 1mM [Cu(bipy),(CH;COO)](Cl04)-H,0 in CH;CN
containing 0.1 M TBAHFP, scan rate 0.1 V s7L.
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sible. In Fig. 5, a well-defined redox process corresponding to the formation of
the quasi-reversible Cu(Il)/Cu(Ill) couple is visible for 1. The anodic peak at
0.082 V vs. SCE and the associated cathodic peak at —0.105 V correspond to the
Cu(Il)/Cu(IlI) couple. The peak-to-peak separation, AE}, = 0.023 V, indicates a
quasi-reversible one-electron transfer process. The redox property displayed by
complex 2 has a counter ion redox process in addition to the Cu(II)/Cu(IIl)
couple, Fig. 6. The first anodic peak is at —0.213 V vs. SCE, with the corres-
ponding cathodic wave at —0.238 V on the reverse scan. The peak separation
value, AE)}, of 0.025 V also indicates a quasi-reversible character for the one-
-electron transfer reaction of the Cu(Il)/Cu(Ill) couple. The second anodic peak
at 0.149 V and the associated cathodic peak at 0.054 V, with the peak separation
value (AE}) of 0.095 V is attributed to the oxidation of the oxygen atoms of the
Cl04:36 Cl04~ — ClO4+ €.

CONCLUSIONS

[Cu(phen)(CH3CO0)](Cl04)-2H70 and [Cu(bipy)2(CH3CO0)](Cl04)-H,0O
complexes, 1 and 2, were synthesized and their solid-state structures elucidated.
Complex 1, although it has a distorted square pyramidal geometry, shows a
pseudo octahedral geometry, as revealed by the X-ray studies, due to a weak
bond with the second oxygen atom of the carboxylate anion. On the other hand,
complex 2, which had the same co-ligand but different primary ligand, has five-
coordinate coordination with a distorted square pyramidal geometry in the solid-
state structure. In the complexes, the phenanthroline ligand in 1 exhibited a pro-
perty that favors its molecular structure, i.e., intermolecular m—m interactions,
which results in the formation of a considerably dense crystalline packing
arrangement. Complex 2, on the other hand, with the bipyridine ligands showing
no such interaction, has an open structure. The d,>—d,?_? transitions at 14,514
and 14535 cm™!, respectively, for 1 and 2, further supported the square pyramidal
stereochemistries of these complexes. The room temperature magnetic moment
values of the complexes correspond to a single unpaired electron. The cyclic
voltammograms of the two complexes show the redox properties to be quasi-
reversible.

SUPPLEMENTARY MATERIAL

The crystallographic data of the structural analyses of the complexes have been dep-
osited with the Crystallographic Data Centre with the CCDC No 1418811 and 1418812. The
data are available free of charge via www.ccdc.cam.uk/data request.cif (or from the CCDC,
12 Union Road, Cambridge CB2 1EZ, UK, +44 1223 336033, E-mail:
deposit@ccdc.cam.ac.uk).

The characterization data and the crystallographic data (Tables S-I-S-XIII) for the com-
plexes are available electronically at the pages of journal website: http://www.shd.org.rs/
/JISCS/, or from the corresponding author on request.
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U3BOJ
CHUHTE3A, KAPAKTEPU3ALIMJA, ETEKTPOXEMHUJCKA UCITMTUBAA
" KPUCTAJIHE CTPYKTYPE MEIIIOBUTUX ITOJTUITUPUONJI-BAKAP(II)
KOMIIJIEKCA CA ALIETATOM

OLUWAFUNMILAYO F. ADEKUNLE"? RAY BUTCHER?, OLADAPO BAKARE” 1 OLUSEGUN A. ODUNOLA®

'Department of Pure and Applied Chemistry, Ladoke Akintola University of Technology, P.M.B. 4000,
Ogbomoso, Nigeria, ZDepartment of Chemistry, Howard University, Washington DC, USA u 3Deparl‘ment of
Chemistry, Hallmark University, Ijebu Itele, Nigeria

CuHTETH30BaHW M oKapaktepucaHu cy [Cu(phen),(CH3C00)](Cl04)-2H,0 (1) u
[Cu(bipy),(CH3C00)1(Cl04)-H,0 (2) xommnekcu (phen = 1,10-denantponuH, bipy = 2,2'-
-bunupunun). KoMruiekcu Cy OKapaKTepUCaHM NPUMEHOM eJleMEeHTaJHEe MHKpOaHalu3e,
uHbpanpseHe 1 UV-Vis cnexTpockonuje. MarHeTHa mMepema KOMIUIEKCA Cy WU3BpIIEHa Ha
coDHOj TeMIepartypH, Ok Cy KpUCTalIHe CTPYKType KOMIUlekca ogpehene mMeTonoM fudpak-
IMje PeHATeHCKUX 3paka ca KpucTana. Ilopes Tora, UCIHUTHBaHE Cy PENOKC OCODMHE KOM-
mexca. Haheno je na oba komruiekca umajy kBafipaTHO-IupaMuzianty reomerpujy ca CuN,O
XpoMo(OopoM JHraHgHor noka. CTpyKTypHa UCIUTHBaba KOMIUIEKCa Cy I0Ka3asa a BhUX0Be
CTPYKType MoKasyjy 3HayajHy aucTopsujy ayx Cu—O (2,217(3) Asa 1w 2,179(1) A3a 2) u
Cu-N Besa (2,631(2) A 3a 1 u 2,714(1) A 3a 2). Tlopen Tora, OBa TUCTOp3Hja Ce HONATHO
manudecryje xkpo3 oprosapajyhe O—Cu—N yriose Besa (147,71(8)° 3a 1 u 153,40(5)° 3a 2).
Pesynraty enemeHTalHe MUKpOaHall3e Cy Y CKJIafly ca pe3yaTaTiMa PeHATeHCKUX CTPYKTYp-
HUX MCOUTHBama. MHOpPaUpBeHH CIEKTPU HUCIUTUBAHMX KOMIUIEKCA MOKasyjy BUOpaLUOHY
dpexseHIyjy 3a alleTaTHH aHjoH Ha 1587, 1428 u 1314 cm™ 3a 1 u 1571, 1441 1 1319 cm™?
3a 2, kao u ofrosapajyhy dpexsennujy sa nepxnopar Ha 1059 u 720 cm™? 3a 1 u 1080 u 768
cm! 3a 2. TTocTojame mupokux d—d ancopmuHMOHAX MakcuMymyMa y UV-Vis crnexrpuma 3a
dakap(II) jon Ha 14514 cm™ 3a 1 u 14535 cm’! 3a 2 je y cxiamy ca kBagpaTHO-THpa-
MMJATHOM I€OMETPHjOM HCIIUTUBAHUX KOMILIEKca. MarHeTHM MOMEHTH HUCNUTUBAHUX KOM-
miexca cy 1,83 ug3a 1 u 1,72 ug 3a 2. BpemHoCTH MUKOBA 3a ABa KOMIUIEKCa NOKasyjy Aa cy
€1eKTPOHE Peakuuje nceynopesep3uduite ca noreHuujanmuma AE,= 0,023 V.za 11 0,025 V
3a 2. Y cTpykTypamMa Ko 0da KOMIUIEKCa YTBPHEHO je MOCTOjame T~ HHTEPMOJIEKYICKUX HH-
TepakuHja ca JOOAaTHUM BOJJOHHYHUM Be3ama u3mehy onrosapajyhux cTpyKTypHHUX jeOUHHULIA.

(ITpumibeHo 7. anpuia, peBUaupaHo 25. jyna, npuxsaheHo 27. jyna 2016)
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