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[CuZ(CH3COO)4( C4H8N4) 2] * 2CH3CN
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Synthese and Crystal Structure of a Triazole
Complex [ Cw( CH: COO)4( GHsNi)2] + 2CH:CN
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Single crystals of thenew title compound [ Cie(CH:CO O) A GHsN4) 2] * 2CH3CN are obtained
from the reaction of Cu( CH3COO)2and 4amino-3, Sdimethyt 1, 2 4 triazole. It crystallizes in the
triclinicspacegroup P 1, with a = 8.266(2), b= 8.5852), c= 10.741(2) A o= 75. 58(3),
B= 88.46(3), v= 86.353)°, V = 736.73) K, Z= 1, Dc = 1. 509 g * em’, F(000) =
346, U= 1.502mm . X-r ay crystalstructure analysisrevealed that Cuf CH3CO O)4(CsHsN4)2 unit
is a crystallographically centrosymmetric binuclear complex, with Cuatoms distance Cu(1) -Cu
(1A) of 2. 698 A Each metal atom is coordinated in a square pyramidal environment by four
nearest oxygenatoms from four acetate ligands [CurO = 1. 965 3) ~ 1. 984 3) A on the basal
plane, andone #amino 3, SdimethylFl, 2 4triazole ligandat theapical position with Cur N =
2.172 A
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0 Introduction

Coordination compound with 1, 2, 4-triazole (Rtrz) as a ligand have interesting features, not
only because of the different modes of coordination, but also because of very interesting magnetic
properties. The triazole rings substituted on the 4-position act as monodentate and 1, 2-bridging
modes. For the copper( II) complex containing triple N1, N2-1, 2, 4-triazole bridges or second small
bridging anions, the liner trinuclear compound [ Cu3(metrz) s(H20) 4] ( CF3S03)s(H20)4+(metrz=
3-methyl-4-ethyt 1, 2, 4-triazole) lH, and [ Cus(H2ahmt) ¢Cls] Cl2 (H2ahmt= 4-amino-3, 5-bis
( hydroxymethyl) -1, 2, 4-triozale) )" the linear chain compound [ Cu( hyetrz) 5] (ClO4) 2 ¢ 3H20
(hyetrz = 4-( 2-hydroxyethyl)- 1, 2, 4-triazole) "', and [ Cu(4-H-1, 2, 4-triazole) Ck] =" ' have been
structurally characterized. Recently, in the course of our study of metal complexes containing
4amino 3, S-dimethyl- 1, 2, 4-triazole (abbreviated admtrz) and anions as bridging ligands, we iso-
lated the title complex [ Cu( admtrz) ( CH3COO) 2] 2 * 2CH3CN and report here its preparation and

structure.

1  Experimental

1. 1 Synthesis

To admtrz (90 mg, 0.8 mmol) dissolved in absolute ethanol ( 10 mL) was added Cu( Ac)2 * H20
(80 mg, 0.4 mmol) in ethanol (25 mL with stirring overnight at room temperature. The light green
precipitate was collected by filtration, washed with ethanol and ether, and dried in vacuo over Ps+Ouo.
Crystals of the title compound were obtained by very slow cooling the hot saturated anhydrous ace
tonitrile solution of above product for several days, which are very unstable and sensitive to moisture.
Yield: 90% anal caled. for C20H3¢Cu2zN10QOs. C, 35.87; H, 5.12; N, 20.92% . Found: C, 35.68;
H, 5.31; N, 20.80% .
1.2 Crystallographic Data Collection and Structure Determination

A light blue crystal with dimensions 0. 59mm X 0.59mm X 0. 18 mm of the title compound was
selected and sealed in a Lindeman capillary containing the mother liquor. Intensity data were col-
lected at 293(2) K on an EnrafNonius CAD-4 diffractometer operating in the ®-20scan mode with
graphite-monochramated MoK a( A= 0.71073 A) radiation, reflections up to 20= 50°were measured.
Of the 2836 reflections measured, 2581 unique reflections were used for structure refinements. Index
ranges h = — 9.9, k= 010, [ =- 11 12

The structure was solved by direct method and refined on F’ by fulFmatrix least-square methods
using SHELXTL 5. 0" . All the nonhydrogen atoms were refined anisotropically. H atoms were
placed in their calculated position (C-H, 0.96 and N-H, 0.90 ;&) assigned fixed isotropic thermal
parameters at 1.2 times the equivalent isotropic U of the atoms to which they are attached and
allowed to ride on their respective parent atoms. The contributions of these hydrogen atoms were

included in the structurefactors calculations. All computations were carried out on a PC-586 computer
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using the SHELXTI-Pc¢"”' Program Package. The final Ri = 0.0395, wR> = 0.1071 [ >
20(1)], w= 1/[0(Fo’) + (0.1000P)’] where P = (Fo + 2Fc’) / 3, and S = 1.056.
In the final difference map, residual densities Ap are 0.931 and - 0.319 ¢ * A, respectively. The
atomic coordinates and equivalent isotropic thermal parameters are listed in Table 1, selected bond
disances and angles in Table 2.

Table 1 Atomic Coordinates( x 10*) and Equivalent Isotropic Displacement Parameters(A x 10°)

for [Cu:(CH;COO)((CHsNi):]1 - 2CH:CN

atom x ¥y z Ueq atom E ¥y z Ueq
Cu(l) 5197(1) 5447(1) 8712(1) 49(1) C(2) 7102(6) 607(5) 10098(5)  69(1)
of(1) 6167(5) 3217(4) 9016(3) 70(1) C(3) 7711(4) 6114(4) 10268(4) 53(1)
0(2) 5886(4) 2503(4} 11135(3) 68(1) C(4) 9291(5) 6802(6) 10445(5) 68(1)
0(3) 7275(4) 6188(4) 9142(3) 64(1) C(5) 8048(5) 4341(6) 6363(5)  65(1)
0(4) 6946(4) 5486(5) 11253(3) 69(1) C(6) 6739(5) 5592(5) 5951(4) 53(1)
N(1) 5574(7) 6042(4} 6642(3) 56(1) C(7) 5288(5) 7550(5) 4705(4) 60(1)
N(2) 4630(5) 7306(5} 5863(4) 64(1) C(8) 4734(7)  8806(7) 3557(5)  79(1)
N(3) 6580(4) 6505(4) 4717(3) 55(1) C(9) 9527(8) 709(7)  13204(7)  93(2)
N{4) 7657(5) 6337(5) 3720(4) 69(1) C(10) 9542(10) 2363(8)  13252(7) 104(2)
c(1) 6339(4) 2239(5) 10089(4) 56(1) N(5) 9534(10) -580(7) 13073(8) 137(3)

Ueq is defined as one third of the trace of the orthogonalized U, temsor.

Table 2 Selected Bond Distances and Angles in Cu:(CH>COO)(CiHsNi):1 - 2CHsCN

bond distance/ A bond distance/ A bond distance/ A
Cu(1) -0(1) 1.981(3) Cu(1) -0(3) 1. 976(3) Cu{1) ~0(24) 1.965(3)
Cu(l) -0(44A) 1. 986(3) Cu(1) -N(1) 2. 172(4) N(1) -N(2) 1.401(5)
C(1) -0(1) 1.251(5) C(3) -0(3) 1. 257(5) C(1) ~0(2) 1.243(5)
C(3) -0(4) 1.238(5) C(1) -C(2) 1.498(5) C(3) -C(4) 1.503(6)

angle ) angle (®) angle (°)
0(1) - Cu(l) -0(2A) 165. 9(2) 0(3) -Cu(1) -0{4A) 165.8(2) N(1) -Cu(1) -0(1) 95.5(1)
N{1) —Cu(1) -0(2A4) 98. 6(2) N(1) -Cu(1) -0(3) 96. 6(1) N(1) - Cu(1) - 0(4A) 87.1(2)
0(1) - Cu(1) -0(3) 90.1(2) O(1) -Cu(1) -0(44) 87.1(2)  0(3) -Cu(1) - 0(24) 89.4(2)
0(2A) - Cu(l) - O(44) 89.9(2)  Cu(l) -N(1) -N(2) 119.5(3)  Cu(1) -N(1) -C(6) 130.5(3)
Cu(1) -0(1) -C(1) 125.7(3)  Cu(1) -0(3) -C(3) 124.1(3)  0O(1)-C(1)-0(2) 125.2(4)

0(3) - C(3) -0(4) 124.7(4)

2 Results and discussion

The structure of the [Cu(admtrz) (CH3COO) 2] 2 unit of the title compound (Fig. 1) is quite
similar to that of [ Cu( CH2C1CO2)2(2-Mepy)]2'"", and [ Cw(CsHsCOO)+(DENA)2]"" (DENA = N,
N-DiethyInicotinamide) . The dimeric complex, [ Cu(admtrz) (CH;COO) 2] has a center of symmetry
and two Cu  atoms surrounded by four acetate groups and two admtrz ligands. The admtrz ligands are
coordinated to Cu atoms through the triazole N atoms in monodentate way. The acetate groups act as
bridging ligands. This is a rare example of a polycopper(Il) complex with triazole ligands only in
monodentate rather than 1, 2-bridging forms coordination. The Cu(1)...Cu(1A) distance [ 2. 6978( 11)
A] is longer than those found in the complexes [Cuz(CH;CO0) +(H:0) 2] '™ (2.64 A and
[ Cu2( CH:CO0) 4(py)21""" (2.63 A). The bridging network forms two planes P1[ Cu(1), O(1), C
(1), 0(2), Cu(1A), O(1A), C(1A) and O(2A)] and P2 [Cu(1), O(3), C(3), 0(4), Cu
(1A), O(3A), C(3A) and O(4A)], the dihedral angle being 90. 9°.
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Each copper (II) is bound to four oxygen atoms lying in a plane with 1. 976( 8) A of average
CuO bond length and 89. 1(4) °of average O-Cu-O bond angle. A squarepyramidal coordination en-
vironment around each Cu atom is completed by the N atom of a admtrz ligand at 2. 172(4) A from
Cu atom. The copper atom is 0.24 A out of the basal plane towards the wordinating nitrogen atom
of the triazole ring. The plane through all non-hydrogen atoms of admtrz forms 81. 7°dihedral angle

with the basal plane.

Fig. 1 Crystal structure of [ Cu(admtrz) (CH3COO):]>
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