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Molybdenum(V) complexes of the type MoOX(R2dtc), (X = F, CI,
Br, I; R =diethyldithiocarbamate; R2 = piperidinedithiocarbamate)
have been prepared and characterized on the basis of analytical,
spectral, magnetic moment and conductivity data. IR studies
indicate the presence of Mo03 + moiety and the univalent bidentate
nature of ditbrcarbamate
group. Magnetic measurements suggest
that the complexes are mononuclear with molybdenum in + 5
oxidatioo state. Conductivity studies show that the complexes are
neutral.

The properties of molybdoenzymes
such as xanthine
oxidase, aldehyde oxidase and sulphite oxidase have
been interpreted 1 in terms of the presence of
mononuclear
molybdenum(V)
species and this has
added
to the interest
in the chemistry
of
molybdenum(V).
Chen et al? have reported
the
synthesis of MoOCl(Et2dtch
and MoOBr(Et2dtch
by
halogen atom transfer from MoOX2(Et2dtc)2
(X =Cl,
Br) to MoO(Et2dtchWe report here the preparation
of MoOX(Rzdtch
following the procedure adopted by
Udupa
and
Nagaraja
3.4
for
preparing
MoO(NCSXdtchThis procedure is elegant and also
gives better yield compared to that reported by Chen et

al:".
Sodium diethyldithiocarbamate
was a BDH sample
and was purified before use. Sodium piperidinedithiocarbamate
was prepared
by the conventional
procedures.
The complexes were prepared by the
following general procedure: Molybdic acid (0.5 g) was
dissolved by warming with cone. HCl (I ml) and N, Ndimethylformamide
(20 ml). To this solution,
the
respective hydrazine mono halide (2 g) was added and
the green solution so obtained was filtered and mixed
with a solution of the ligand (2 g) in water (100 ml). The
complexes formed were filtered, washed with methanol
and dried. The complexes are green in colour and
soluble in chloroform and N, N-dimethylformamide
but insoluble in water. The magnetic susceptibility
measurements were made at room temperature on a
Gouy balance using Hg[Co(NCS)4J as the calibrant;
diamagnetic
and TIP corrections
were applied.
Electronic spectra of the complexes were recorded in
CHCl3 on a Spekol Carl Zeiss instrument using Iem
70

quartz cells. IR spectra were recorded on a Perkin
Elmer P 983 instrument.
The molar conductivities
were measured using Wayne Kerr Autobalance B 642
conductivity bridge.

The analytical data of the complexes are given in
Table]. The l1efT values (Table I) are close to the value
expected (1.73 B.M.) for one unpaired electron.
Somewhat low magnetic moment values are due to the
large spin-orbit coupling constant" (J. = 1000cm -1) for
molybdenum(V).
The magnetic studies indicate that
the complexes are mononuclear and d' configuration
of molybdenum is affirmed.
The two electronic spectral bands observed at 640
and 520 nm are attributed
to (b2)1 --+(e)1 and n(S)
--+d(Mo) charge-transfer
transitions respectively. The
IR bands at 1500 and 1020 em -1 in the complexes are
assigned to vC = Nand vC = S respectively 7, indicating
that the dithiocarbamate
group acts as a univalent
bidentate ligand. A strong band observed around 930
em -I is assigned" to vMo = O. The observed frequency
around 430 cm " ' is attributed?
to vMo-S(dtc)
vibration. The bands around 545, 325 and 245 em -I
are assigned 10.1 I to vMo - F, vMo - Cl and vMo - Br.
The molar conductivities for the complexes have been
found to be in the range 20-30 mho? em? mol -I. The
low conductivity values suggest that the complexes are
neutral. From the IR spectral studies, six coordination
around
Mo(V) with an oxo, a halo and two
dithiocarbamate
groups is proposed.
--_ .._-----_. __ ._.__ .__ ._._--------Table l=-Analytical and Magnetic Moment Data of
Molybdenum(V) Complexes
Found (Calc.), %

Compound

MoOF(Etzdtc),
MoOF(I-Pipdtc>z
MoOCl(Etzdtc),
MoOCl(I-Pipdtclz
MoOBr(Et2dtc),
MoOBr(I-Pipdtc),
MoOHEtzdtclz
MoOI(I·Pipdtclz

N
6.4
(6.5)
6.1
(6.2)
6.2
(6.3)
5.8
(6.0)
5.6
(5.7)
5.4
(5.4)
5.1
(5.2)
4.8
(5.0)

S

30.2
(30.0)
28.6
(28.4)
28.8
(28.9)
27.3
(27.4)
26.2
(26.3)
24.7
(24.8)
23.9
(23.9)
23.0
(22.9)

Perr.

Halide

Mo

7.9
(8.0)
7.1
(7.3)
16.2
(16.4)
15.3
(15.5)
23.2
(23.0)
22.4
(22.7)

22.2
(22.4)
21.0
(21.3)
21.5
(21.6)
20.1
(20.0)
19.4
(19.6)
18.3
(18.5)
17.7
(17.9)
(17.0
(17.2)

tTIP correction of 80 x 10 ." c.g.s. was applied.

(B.M·)t
at 300K
1.66
1.65
1.62
1.63
1.61
1.65
1.63
1.65

NOTES

We are thankful to Dr M.R. Udupa, Department of
Chemistry, lIT, Madras, for encouragement. We are
indebted to the authorities of Loyola College, for
providing us the necessary facilities.
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