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Abstract

A number of metal chelates containing Hg-Hg bond with methyl
derivatives of 1-phenyl tetrazoline-5-thione have been prepared and
characterized using elemental analysis, conductometric, magnetic, IR,
UV-vis and 'H NMR Spectral data. All thioamide ligands act as bidentate
(N, S) and no disproprotionation of Hg(I) occurs during complex

formation.
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Introduction

The literature survey reveals that
complexes containing metal- metal bond have
been reviewed by several workers!?.
However, metal chelates having Hg-Hg bond
are very interesting which may display
disproportionation during complex formation to
give metallic mercury®. It is failed to occur in
the present case and almost quantitative yield
of Hg(T) complexes was obtained. In continuation
of our study on metal complexes having metal-
metal bond>. We report here, IR, PMR and

other physico-chemical investigation of

mercury (I) complexes ligated by heterocyclic
thioamides.

Experimental

All the chemicals used were of AR-
grade or CP-grade. The ligands® and complexes’
were prepared by the methods reported in
literature. The elemental analysis, IR, HNMR,
Conductometric and magnetic susceptibilites
data were obtained as reported in our previous
paper’. The analytical and spectral data are
given in table 1 and table 2 respectively.
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Results and Discussion

The analytical data results the
stoichiometry Hgl(LH=ligands). The diamag-
netic nature of Hg(I) complexes indicated the
presence of Hg3" moiety and formation of

}-fg_ H+g bond by 6s-6s overlapping®. The

Hg(T) ion either chelates with both N and S of
the same ligand with a formation of four
membered ring or it coordinates with N and S
of different ligand molecules giving rise to
polymeric species. However, many thioamide
complexes are known to form stable four
membered ring chelates including metal ion’.

Cartwright et al.'” have reported considerable
stability of four membered ring chelates of
thioamide ligands using X-Rays crystalio-
graphic studies. The four membered ring of
HglL containing both Hg-S and Hg-N bond is
assigned in most probable structure (I). The
stability of these chelates is attributed due to
back bonding to the vacant d-orbitals of sulphur
atom. The electronic spectra of complexes
exhibit a very strong absorption between
31255-30310 cm™ due to charge transfer band
of coordinated ligands.

IR Spectra :

The IR spectra of ligands and complexes
are given in table 2 which indicates simulta-
neous formation of Hg-N and Hg-S bond
considering our previous observations''"'?, The
red shift of thioamide band I, blue shift of
thioamide band II, and red shift of thioamide
band III and band 1V of ligands, confirms
bonding through nitrogen and sulphur of
thioamide group'*>. This is also supported by
the presence of new bands of medium to weak
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intenstities in the region 335-460 cm™. These
new bands occur either a broad or split bands
which may be inter and / or intramolecular
interaction of Hg-N and Hg-S bonds in the
solid structure'®,

'H NMR Spectra :

To substantiate further nature of
bonding in the complexes 'H NMR spectra of
free ligands and their complexes were
compared. The chemical shift values and the
integrated intensities of the signals agree well
with the assigned structure of complexes. All
complexes display broad multiplet in the region
67.42 to 87.72 PPM due to pheny! protons of
the ligands are slightly low field shifted and
the integrated intensities of these signals agree
well with the formulation of the complexes(I).
The broad nature of peak may be due to large
quadrupole resonance broadening effect of
tetrazoline nitrogen atoms!”. The signal due to
imino proton is always difficult to identify
because of the quadrupole moment of nitrogen
and exchange of this proton in solution'®,
However, a peak observed at §1.25 PPM of
the ligand is absent in the spectra of complexes
indicating the formation Hg-N bond and
deprotonation of N-H group during complex
formation.

N—~N——Hg—Hg-—N—~N
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(R = CH;- / 2,6(CH3)2-)
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Table 1. Analytical data of complexes
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Complexes Analysis (%) : Calculated/ (found) Molar cond.
Hg N S (r”! em® mol™)
[Hg(O-CH;-L)] 51.22 14.30 8.17 6.20
(50.56) (14.20) (8.25)
[Hg(m-CH;-L)] 51.22 14.30 8.17 8.20
(51.11) (14.32) (8.26)
[Hg(P-CH;3-L)] 51.22 14.32 8.17 6.82
(51.66) (14.42) (8.28)
[Hg(2,6-(CH;),-L] 49.45 13.80 7.88 5.32
(49.82) (13.68) (7.68)
LH =1-phenyl tetrazoline-3-thione(C7HsN4S)
Table 2.
Compounds Thioamide Bands® (cm™) uN-H
Band 1 Band II | Band III Band 1V
O-CH;-L 1500 1300 1055 810 3090
(ligand) (m) (m) (m) (m) (sb)
Hg(O-CH;s-L) 1485 1320 1030 (m) 780 (m) -
(m) (m)
m-CH;-L 1500 1285 1052 (m) 790 3050
(ligand) (s) (m) (ms) (mb)
[Hg(m-CH3-L)] 1485 1300 1020 (m) 765 (m) -
(m) (ms)
P-CH;-L 1500 1280s 1044 m 810 m 3060
(ligand) (m) (sb)
Hg(P-CH;s-L) 1480 1295 1030 m 760 m -
(m)
2,6(CH;3)-L 1504 1286 1055 (m) 790 (m) 3070 (sb)
(ligand) (ms) (m)
[Hg(2,6(CH;s)-L)]| 1485 1310 990 (m) 760 (m) -
(m) (ms)

a. Band [ = 8NH + 86CH + vC = N; Band Il = vC-N + §NH + 8CH + vC-S:

Band = vcZ N+ velgiBand IV=v(Tg
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