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COORDINATION BEHAVIOR 
OF BIOLOGICALLY ACTIVE SCHIFF BASES 

OF AMINO ACIDS TOWARDS 
SILICON(1V) ION 

M. SHARMA, B. KHUNGAR, S. VARSHNEY, H.L. SINGH, 
U.D. TRIPAATHI and A.K. VARSHNEY* 

Departmetit of Chemistt?, Utiiversity of Rajasthati, Jaipur - 302004 India 

Reactions of diethoxydimethylsilane with Schiff bases derived from the condensation of fur- 
furaldehyde. indole-3-carbaldehyde with alanine. glycine, valine. isoleucine and tryptophan 

in a 1:2 molar ratio give a new series of Me# (NO) ,  type of organosilicon ( IV) com- 
plexes. The complexes are monomeric and non-electrolytic in nature. The coordination 
behaviour of Schiff babes through organosilicon ( IV)  has been investigated by IR, 'H. I3C & 
"Si NMR spectral studies. SchitT bases and their silicon complexes have also been screened 
for their antifungal activity. Several of these complexes were found to be quite active in this 
respect. 

- 

INTRODUCTION 

Schiff bases are an important class of ligands and have found wide applica- 
tions in various fields'-3. Amino acids and their ligands with different metal 
ions also play an important role in biology, pharmacy, and industry44. Con- 
tinuing our earlier research'-'" on biologically active complexes, an 
attempt has now been made to synthesize amino acid Schiff base corn- 
plexes of diethoxydimethylsilane. The Schiff bases used in this study are 
the following: 

* Corresponding Author. 
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R 
R 

)C=N-W--C 

OH 
U \ 

whereR=H 

RESULT AND DISCUSSION 

The reactions of diethoxydimethylsilane with these ligands have been car- 
ried out in benzene medium as. 

n 
(CH,), Si(OC2Hs), + 2NQH - (CH& Si(N 0 ) 2  + 2CzHsOH 

Where NOH is represent donor set of ligands. On refluxing for about 
6-7 hours the resulting complexes are obtained as coloured solids. Low 
values of molar conductance (10-15 Ohrn-km*mol-') show that these 
complexes are non-electrolytes. The molecular weights of the complexes 
determined by the Rast method correspond to the formula weight indicat- 
ing their monomeric nature. 

IR Spectra 

The IR spectra of these Schiff bases exhibit a sharp and strong band due to 
v(C=N) vibrations at 1610-1625 cm-'. It shifts to the lower frequency region 
in the silicon complexes and appears at -1600 cm-' in the 1:2 complexes, 
indicating the coordination of azomethine nitrogen to the silicon atom' I .  
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SILICON (IV) ION 24 I 

A new band observed in the complexes at -570 cm-l is due to v ( S i t  
N)I2 mode. Many new bands of strong to medium intensity in the spectra 
of the complexes at -1265 may be due to the asymmetric d e f ~ r m a t i o n ' ~  
mode of CH3-Si. 

'H NMH Spectra 

In the ' H  NMR spectra of the above ligands the broad signal due to the NH 
proton at 6-10.15 ppm disappears in the silicon (IV) complexes, indicat- 
ing the coordination of nitrogen through a covalent bond formation by the 
nitrogen with a silicon atom. New signals at 6 -1.60 ppm in the complexes 
are due to the methyl protons of Me2Si group. 

2 9 ~ i  NMR spectra 

The "SSi NMR spectrum of the silicon complexes gives a sharp signal at 6 
-40.98 ppm clearly indicating the six coordinated environment around the 
silicon atom. On the basis of the above spectral studies the following octa- 
hedral geometry is suggested for the silicon(1V) complexes. 

Antimicrobial activity 

The Antibacterial and antifungal tests were carried out using the disc-dif- 
fusion for their activities at a concentration of 100 ppm. 
Streptomycin and mycostatin were used as reference compounds for anti- 
bacterial and antifungal activities, respectively. 
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E .  coli, P. mirabilis, S. aureus, P. syringae (bacteria) or Fusarium, R. 
phaseoli, A. niger, P. crvsogenous (fungi) were used as the test organisms. 
Results have been recorded in the form of inhibition zone (diameter mm) 
and activity index in Table 111. 

Results show that the silicon complexes are more potent in their inhibi- 
tion properties than the free ligands. Among all the complexes 
Me2Si(L3)2and Me2Si(L'0)2 are more active against f. crysogenous, R. 
phaseoli, P. syringa1 and P. mirabilis. 

EXPERIMENTAL 

All the chemicals used in this work of AR grade and solvents were dried by 
standard method and all reactions were carried out under an anhydrous and 
oxygen free atmosphere. The infrared spectra were obtained on a Per- 
kin-Elmer 577 grating spectrophotometer in the region 4000-200 cm-' using 
KBr optics. 'H NMR spectra were recorded on a Perkin-Elmer RB-12 Spec- 
trometer in DMSO-d6 using TMS as an internal standard at 90 MHz. 29Si 
NMR spectra were recorded on a Jeol FX90 Q spectrometer in dry DMSO 
using TMS as an internal standard at 17.75 MHz. The Schiff bases have been 
synthesized by the condensation of furfuraldehyde and indole-3-carbalde- 
hyde with amino acids viz. glycine, L-alanine, L-valine, L-isoleucine and 
L-tryptophan in 1:1 molar ratio using ethanol as the reaction medium and 
then refluxing for 5 hours. After which the solvent was removed in vucuo. 
The solids so obtained were recrystallised from ethanol (Table I). 

Synthesis of Si (IV) Complexes 

To a weighed amount of diethoxydimethylsilane in dry benzene was added 
the calculated amount of the appropriate ligand in a 1:2 molar ratio. The 
reactants were retluxed for about 6-7 hours to complete the reaction. The 
ethanol generated in the reaction was removed azeotropically with ben- 
zene, the excess of the solvent was removed under reduced pressure and 
the complexes were subsequently dried for 2-3 hours. 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 complexes are recorded in Table 11. 
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TABLE 111 Antimicrobial Activity of ligands and their Silicon ( IV)  Complexes 

IZ 

A1 

IZ 

A l  

IZ 

A1 

IZ 

A1 

IZ 

A1 

IZ 

A1 

I Z  

A1 

IZ 

A1 

13.2 

I .46 

13.6 

1.23 

14.9 

I .06 

11.2 

I .4 

14.9 

0.76 

I2 

1.33 

I2.X 

I .06 

13 

I .42 

13.7 

I .52 

14.5 

1.31 

16.4 

1.17 

12.9 

1.61 

16.2 

1.15 

14 

I .55 

14 

1.16 

I0 

I .X5  

11.0 

I .22 

12.2 

1 . 1 0  

15.2 

I .ox 

10.6 

I .32 

16 

1.14 

I2 

1.33 

14 

1.16 

13.7 

I .42 

13 

1.44 

15.2 

I .3X 

17.8 

I .27 

14 

1.75 

17.9 

I .27 

13 

I .44 

15.2 

I .26 

13.9 

I .3x 

IZ=lnhibition lone (in mm). Al=Activity Index = Inhibition zone of test 
compounds/lnhibition zone of standard. 
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