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The reaction of CuCly,2H,0 with S-benzyl-3-N-(5-methyl
pyrazole - 3 - yl) methylene dithiocarbazide (H,L) in dry
ethanol affords a novel copper(II) complex [Cu(LOEt)CI] (1)
in which a unique transformation at the carbon site of the
azomethine function of the parent ligand (H,L) occurs and is
ascertained by X-ray crystallographic data.

The parameter towards the relationship between struc-
tural and biological properties of copper(II) N-heterocyclic
thiosemicarbazone(s) and S-alkyl dithiocarbazate(s) have
been reviewed,"? however, the mechanism of the biological
activity of such copper(II) complexes is not yet quite trans-
parent.® As part of our comprehensive effort towards syn-
thesis and structural characterisation of new complexes with
pyrazole-derived thiosemicarbazone(s) and dithiocarbazate(s)
in search of new materials with potential bioactivity, we re-
port herein, in the process of analysing the X-ray crystal
structure of the title copper(II) complex, an unique finding
of an unusual transformation of -CH=N- to-C(OEt)=N-
which appears to be an unprecedented conversion presumably
favoured by copper(II) coordinated azomethine function.

The title ligand, HoLi (1mmol), synthesized and charac-
terised for the first time,® dissolved in 40ml hot dry ethanol,
was mixed with an ethanolic solution of copper(II) chloride
dihydrate (1 mmol); an immediate precipitation of a green
crystalline substance occured. On crystallisation of the prod-
uct from 1:1 ethanol-acetonitrile, single crystals were obtained
in 60% yield (based on metal).b

The title copper(Il) complex is paramagnetic as expected
(tesr = 1.81 BM at RT) and its solid state RT EPR spectrum
is axial in nature (gy = 2.16, g, = 2.03), consistent with a
d,2_,2 ground state and suggests a covalent environment with
in-plane sigma- and pi-bonds provided by the ligand system.
The characteristic IR bands are indicative of the above bond-
ing of pyrazolyl nitrogen (tertiary), azomethine nitrogen and
the thiolato sulphur atom to the central copper(II) ion; the
bands at 420, 320 and 290 cm™! assigned to v¢,_n(azom),
Veou—s and vey—n(Pz) respectively provide tacit support to
the proposition. X-ray crystallographic study’ of title cop-
per(I) complex reveals its molecular structure as shown in
Figure 1. It is transparent that copper(II) ion lies in a fairly
square planar environment with the schiff base coordinated
as uninegatively charged tridentate NNS donor via pyrazolyl
nitrogen (N1), azomethine nitrogen (N3) and mercaptide sul-
phur (S1); the fourth coordination site is occupied by Cl-
atom. Two five membered chelate rings formed by coordi-
nation of N(1), N(3) and N(3), S(1) donors of the tridentate
ligand are fairly square planes (mean deviation 0.0084 and
0.0034 respectively). The dihedral angle between these two

Figure 1. Molecular structure of [Cu(C,3H;,N,4S,.0C,Hs) Cl]
showing the atom numbering scheme. Slected bond distances
(A) and angles (°) are follows; Cu-N(1)1.969(2), Cu-N(3)
1.997(2), Cu-S(1) 2.2223(9), Cu-C1 2.2337(8), N(1)-N(2) 1.338(3),
N(1)-C(3) 1.338(4),C(3)-C(4) 1.481(4), N(3)-C(4)1.298(4), N(3)-
N(4) 1.396(3), N(4)-C(5) 1.288(4), S(1)-C(5) 1.745(3), O-C(4)
1.318(4), O-C(4A) 1.458(4), N(1)-Cu-Cl196.55 (7), S(1)-Cu-Cl
99.76(3), N(1)-Cu-N(3) 79.97(9), N(3)-Cu-S(1) 84.23(7), N(1)-
Cu-S(1) 162.36(8),N(3)-Cu-Cl 174.52(7), N(3)-N(4)-C(5)
110.8(2), C(3)-C(4)-N(3) 113.4(3), C(4)-N(3)-N(4) 121.3(2), O-
C(4)-C(3)113.1(3).

planes is 3.4°. The donor atoms N(1), N(3), S(1) and the cop-
per atom is deviated from the plane by 0.034. These values
agree well with those found in similar four coordinated Cu(II)
thiosemicarbazones.® The Cu-N(3), Cu-S(1) and Cu-Cl bond
lengths are comparable with earlier results.® The C(4)-N(3)
length (azomethine) is 1.298 4. This bond distance is in excel-
lent agreement to those of similar copper(II) species'® bonded
to azomethine group pointing to the fact that the azomethine
function (-C=N-) retains its identity even after nucleophilic
substitution (of H) by OEt group. The O-C(4) length is 0.144
shorter than O-C(4A) length due to different states of hybridi-
sation at C (4) (sp?) and C(4A)(sp?). The fact that the ligand
binds copper (II) as the iminothiolate form is substantiated
by C(5)-S(1) bond length 1.74A. All these parameters un-
ambiguously show that an unique substitition occurs at C(4)
by OEt group originating from the solvent (ethanol) in the
deprotonated ligand system in presence of copper(Il). It is
significant that cobalt(III) does not bring about such sub-
stitution on azomethine function as evidenced from the crys-
tal structure of [Co(MPzSB),Cl}].% Further work on copper(II)
complexes with the title ligand system in other alcoholic sol-
vents like methanol, propanol and butanol is in progress. We
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