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SYNTHETIC, SPECTRAL AND BIOLOGICAL
STUDIES OF ORGANOSILICON (1V)
COMPLEXES WITH SCHIFF BASES

OF SULFA DRUGS

AK. VARSHNEY", S. VARSHNEY, MADHULIKA SHARMA and
H.L. SINGH

Department of Chemistry, University of Rajasthan, Jaipur-302004, India

(Received November 03, 1999; In final form December 09, 1999)

In the present paper synthetic and structural studies of six-coordinated Me,Si(NN), type of

organosilicon(IV) complexes of Schiff bases (NN) have been described. The complexes
were characterized by elemental analyses, conductance measurements, molecular weight

determinations and electronic, infrared, 'H, '>C and 2%Si NMR spectral studies. A few repre-
sentative complexes were also screened for antimicrobial activity and found to be quite active
in this respect.

Keywords: Heterocyclic aldehydes/ketones; diethoxydimethylsilane; sulpha drugs; microor-
ganisms; spectral studies

INTRODUCTION

Sulphonamides have long been used as drugs for diseases like cancer’,
tuberculosis?, diabeties®, malaria® and leprosy5 etc. They have been found
to be active against different types of bacteria and virus. It has now been
observed that some of these drugs show increased activity when adminis-
tered in the form of metal complexes6'8. In view of this it was considered
of interest to synthesize and characterize the Schiff bases derivatives of
Si(IV) and result of these investigation are reported in this paper. During
the course of present investigation Schiff bases used are as follows.

* Corresponding Author.
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RESULT AND DISCUSSION

The reactions of diethoxydimethylsilane with these ligands have been car-
ried out in 1:2 molar ratio in benzene medium as

(CHa)5Si(OCsHs) + 2NN H —s (CHy);Si(NN); + 2C;H; OH

On refluxing for about 5 hours, the resulting complexes are obtained as
coloured solids. The molar conductance value of 10~ M solutions of the
complexes (10-15 ohm™! cm? mol'l) in DMF showed them to be
non-electrolytes. The monomeric nature of these complexes was con-
firmed by their molecular weight measurement. The physical character-
stics of these complexes are recorded in Table I and II.

Electronic Spectra

In the electronic spectra a band due to >C=N chromophore? in the ligands
at 385 nm shifts to a shorter wavelength in the complexes and appears at
~350 nm. This clearly indicates the coordination of azomethine nitrogen to
the silicon atom.

IR Spectra

In the IR spectra of the ligands a broad and strong band in the region,
3400-3200 cm™! due to VNH does not appears in the spectra of the corre-
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sponding silicon complexes. A sharp and strong band at ~1615 cm™! due
to (>C=N)!° group in the ligands shifts to the lower frequency region in
the silicon complexes and appeared at ~1600 em™! in 1:2 complexes,
which further gets support by the appearance of a new v(Si « N)!! band at
~570 cm™! in all the complexes. Several new bands of strong to medium
intensity in the spectra of the complexes at ~1265 and ~760 cm~! may be
due to the asymmetric deformation'? modes of CH;-Si and stretching
vibrations'? of Si-C, respectively.

IH NMR Spectra

In the 'H NMR spectrum of the above ligand the broad signal due to the
NH proton at § ~10.15 ppm disappears in the silicon(IV) complexes indi-
cating the coordination of nitrogen through a covalent bond formation by
the nitrogen with the silicon atom.

The signals at 8 ~1.90 ppm and & ~9.2 ppm observed in the spectra of
ligands are assigned to the methy! protons [-C(CH3)=N] and azomethine
protons (CH=N) respectively, which are shifted downfield in the spectra of
silicon complexes (~0.18 ppm) in comparison to their original position
indicating the coordination of azomethine nitrogen to the silicon atom.
Further, new signals at  ~1.60 ppm in the complexes are due to the methyl
protons of Me,Si group.

13C NMR Spectra

The 13C NMR spectra of indole-3-carboxylaldehyde sulphaguanidine or
furfuraldehyde sulphaguanidine and its corresponding silicon complexes
have been recorded in dry DMSO. A considerable shift (Table III) in the
position of carbons attached to the different participating group clearly
indicates the bonding of azomethine nitrogen and amido nitrogen to the
silicon atom.

29Si NMR Spectra

Further the 2°Si NMR spectra of silicon complexes gives a sharp signal at
8-42.63 to —39.75 ppm clearly indicating the six-coordinated environment
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around the silicon. On the basis of the above spectral studies the following
octahedral ' geometries has been suggested for the silicon(IV) complexes.

N

Antimicrobial activity

All of the synthesized compounds were tested!> for their antimicrobial
activities at a concentration of 1 mg/disc. Streptomycin and Mycostatin
were used as the reference compounds for antibacterial and antifungal
activities respectively. Bacillus tumefaciens, S. aureus, K. pneumoniae, E.
coli (bacteria) or A. niger, A. flavus, R. phaseoli and P. crysogenous
(fungi) were used as the test organisms. Results have been recorded in the
form of inhibition zone (diameter mm) and activity index in Table IV.
Further the silicon complexes are more active as compared to the free
ligands and which indicates that metallation increases the activity and the
preliminary results achieved have led us to conclude that this type of com-
pounds should be studied in detail for their applications in diverse areas.

EXPERIMENTAL

Materials and Methods

Chemical and solvents used were dried and purified by standard method
and moisture was excluded from the glass apparatus using CaCl, drying
tubes. The ligands were prepared by the literature method!®. The com-
plexes were prepared, purified and analyzed by similar method to those
reported in our earlier publications”'w.
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Spectral measurements

The electronic spectra were recorded in methanol on a Toshniwal spectro-
photometer. Infrared spectra were obtained on a Perkin-Elmer 577 grating
IR spectrophotometer in the region 4000-200 cm™! using KBr optics. 'H
NMR spectra were recorded on a Perkin-Elmer RB-12 spectrometer in
DMSO-dg using TMS as an internal standard at 90 MHz. 13C and 2°Si
NMR spectra recorded on a Jeol Fx-90 Q a spectrometer in dry DMSO
using TMS as an internal standard at 22.49 MHz and 17.75 MHz respec-
tively.

Synthesis of Si(IV) Complexes

To a weighed amount of diethoxydimethylsilane in dry benzene was added
the calculated amount of ligand in 1:2 molar ratio. The reactants were
refluxed for about 5-6 hours to complete the reaction. The ethanol liber-
ated in the reaction was removed azeotropically with benzene, the excess
of the solvent was removed under reduced pressure and the complexes
were subsequently dried for 3—4 h. These were then repeatedly washed
with dry cyclohexane so as to ensure their purity and again dried under
reduced pressure. The synthetic and analytical data of the resulting com-
plexes are recorded in Table II.
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