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Abstract- The present manuscript describes the biological studies of some organotin(IV)derivatives of 3,4-methylenedioxy-
6-nitrophenylpropenoic acid which are synthesized and characterized by standard methods and tested for their antibacterial 
activity against pathogenic bacterial strains Pseudomonas aeruginosa, Staphylococcus aureus and Klebsiela pneumoniae; 
antifungal activity against Aspergillus flavus and Aspergillus niger and antitumor activity against human breast 
adenocarcinoma(MCF-7) and mammary cancer cell (EVSA-7) lines in-vitro and results indicates that these compounds are 
potentially active in biological screening.  
 
Introduction 
There is an enormous potential of metals in medicines 
and their selection offers the possibility for the discovery 
of new metallodrugs [1-3]. The chemotherapeutic values 
of organotin compounds have been expanded as they 
have found their place among a class of potential 
biologically active compounds exhibiting antimicrobial 
activity against different kinds of microbial strains [4-14]. 
They also show anti-inflammatory and cardiovascular 
activity [15], trypanosomal activity [16,17] along with anti-
herpes [18] and anti-tubercular activity [19]. It was found 
that over the last 30 years, research on chemistry of 
organometallic compounds of tin in +4 oxidation state 
has represented one of the most prolific areas of 
chemical activity. The present manuscript deals the 
pharmacological screening of newly synthesized 
organotin compounds against pathogenic bacterial 
strains Pseudomonas aeruginosa, Staphylococcus 
aureus and Klebsiela pneumoniae; antifungal activity 
against Aspergillus flavus and Aspergillus niger and 
antitumor activity against human breast adenocarcinoma 
(MCF-7) and mammary cancer cell (EVSA-7) lines in-
vitro. 
 
Experimental 
The organotin (IV) complex of 3, 4-methylenedioxy-6-
nitrophenylpropenoic acid were synthesized by refluxing 
the stochiometric amount of the ligand acid with 
corresponding organotin chloride in presence of 
triethylamine using reported method [20].  
 
Antibacterial Activity 
Antibacterial activity of the synthesized organotin 
compound was carried out by disc diffusion method [21] 
using ampicilin as standard. The filter paper (Whatmann 
No.1) sterile disc of 5 mm diameter, impregnated with 

the test compounds (10 g/ml of ethanol) along with 

standard were placed on the nutrient agar plate at 37C 
for 24 hrs in BOD incubator. The inhibition zone around 
the dried impregnated disc was measured after 24 hrs. 
The activity was classified as highly active (dia = > 15 
mm), moderately active (dia = 10-15 mm) and slight 
active (dia = 5-10 mm). The diameter less than 5 mm 
was regarded as inactive. 
 
Antifungal Activity 
The antifungal activity of the organotin compound was 
tested by agar plate diffusion method [22], using 
ampicilin as standard. The two concentrations of the test 

compounds viz., 50 and 100 g/ml were prepared and 
tested against two pathogenic fungal strains, Aspergillus 
flavus and Aspergillus nigar. The one ml of each 
compound was poured into a Petri dish containing 20-25 
ml of molten potato dextrose-agar medium. As the 

medium solidify, Petri dishes were inoculated at 37C for 
96 hrs in BOD incubator. After 96 hrs the colony 
diameter was measured and % inhibition was calculated 
using standard method. 
 
Antitumor Activity 
The in-vitro antitumor activity of these compounds was 
carried out by MTT-Method [23]. This method was 
performed to estimate the effect of compounds on the 
growth of cell. The human breast adenocarcinoma 
(MCF-7) and mammary cancer (EVSA-7) cell lines were 
used for this purpose. The principle behind this assay 
depends upon the reduction of tetrazoleum salt. The 
yellow colored tetrazoleum MTT [3-(4, 5-
dimethylthiazolyl-2)-2, 5-diphenyl tetrazoleum bromide] 
was reduced partially by metabolically active cells by the 
action of dehydrogenase enzyme to generate NADH and 
NADPH as reducing equivalents. The resulting 
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intracellular purple Colour zone was solubilized and 
quantified by spectrophotometer. The MTT was first 
dissolved in Phosphate buffer saline at a concentration 

of 5 mg/ml. The MTT solution (50 l) was added to each 

well of 96 well culture plate containing 100 l of culture 

medium and incubates at 37C for 4 hrs. The medium 
was then removed carefully without disturbing the 
crystals of purple colored zone. 50 ml of DMSO was then 
added to each well and mixed thoroughly to dissolve the 
crystals of the zone. The plate was then read on a micro 
ELISA plate reader at a wavelength of 570 nm to find out 
the optical density and cell count value. 
 
Results and Discussion 
All the newly synthesized compounds are crystalline 
solids. They are air stable and soluble in common 
organic solvents. The compounds were further 
characterized by using various analytical techniques 
such as elemental analysis, infrared spectroscopy, 
multinuclear NMR and mass spectrometry, in order to 
ascertain their structures and explore other properties. 
 
Antibacterial Activity 
These organotin carboxylates were tested for 
antibacterial activity against three bacterial strains viz. 
Pseudomonas aeruginosa, Staphylococcus aureus and 

Klebsiela pneumoniae using 10 g/ml concentration of 
test compound. These compounds show higher to 
moderate activity against these bacterial strains. It was 
found that these compounds may generally form 
complexes with metaloenzymes, particularly those which 
responsible in basic physiology of a cell such as 
cytochrome oxidase. These compounds may interacted 
with peptidoglycan layer of bacterial cell wall and 
damage it by penetrating in such a manner that the 
ligand/carboxylate group gets entered inside the 
bacterial cell wall by puncturing it followed by damage of 
bacterial cell. Some times these compounds in low 
concentration may cause bacteriostatic condition by 
slow down the growth of bacterial cells. 
Antifungal Activity 
These organotin carboxylates were also tested for their 
fungicidal activity against the two pathogenic fungal 
strains Aspergillus flavus and Aspergillus nigar using 

different concentrations viz. 50 and 100 g/ml. It may be 
observed that the efficacy of these compounds against 
fungal strains was variable. At low concentration the 
efficacy was less against fungal strains while at higher 
concentration all these compounds show higher efficacy. 
The variation in activity was due to presence of different 
carboxylates groups as ligands.  
 
In-vitro Antitumor Activity 
Antitumor activity of these organotin compounds was 
studied against the human breast adenocarcinoma 
(MCF-7) and mammary cancer (EVSA-7) cell lines in-
vitro. These compounds show moderate activity against 
these two tumor cell lines. It was observed that the 
variation in efficacy of these compounds may be 
presence of different ligand/ carboxylic group in the 

compound. These compounds generally interact with the 
receptor site of enzyme complexes which are 
responsible for the cytostatic and cytotoxic conditions for 
cell. It may be noted that these organotin compounds 
generally interacted with purine bases in DNA molecule, 
where they reacted with labile hydrogen present on N-7 
position and form complex with DNA strands by 
interrupting the replication and transcription process 
inside the DNA molecule and stop the cell division along 
with protein synthesis. 
 
Conclusion 
The above discussion of results clearly indicates that 
these organotin compounds show better results against 
tumor cell lines in-vitro along with bacterial and fungal 
strains. These compounds would be treated as drugs in 
future for the treatment of such kinds of diseases. 
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Table 1- Physical data of organotin (IV) derivatives of 3, 4-methylenedioxy-6 nitrophenylpropenoic acid 

S.N. Compounds 
M.P. (°C) Yield (%) Elemental Analysis (%) 

  
C H N 

1 

(A) 

237-240 86 
   

42.51 2.9 4.51 

   

2 

(B) 

176-178 67 
   

44.35 3.46 4.31 

   

3 

(C) 

142-145 70 

   
42.13 3.07 4.1 

   

4 

(D) 

196-199 73 
   

47.66 4.26 3.97 

   

5 

(E) 

151-153 73 
   

52.88 5.63 3.43 

   

6 

 (F) 

99-101 83 
   

35.63 6.46 2.32 

   
 

Table 2- Antibacterial activity of organotin (IV) derivatives of 3, 4-methylenedioxy-6 nitrophenylpropenoic acid 

S.N. 
Compounds 

Code 
Control 

Pseudomonas 
aeruginosa 

Staphylococcus 
aureus 

Klebsiela 
pneumoniae 

1 (A) – ++ ++ ++ 

2 (B) – ++ ++ ++ 

3 (C) – +++ ++ ++ 

4 (D) – ++ ++ ++ 

5 (E) – ++ ++ +++ 

6 (F) – +++ ++ ++ 

+ = 6-10 mm; ++ = 10-14 mm; +++= >14 mm; – = Inactive 
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Table 3- Antifungal activity of organotin (IV) derivatives of 3, 4-methylenedioxy-6 nitrophenylpropenoic acid at 50g/ml 
concentration 

S.N. Compounds 
Code 

Aspergillus 
flavus Col. 
Dia. (mm) 

%Inhibition 
 

Aspergillus 
flavus Col. 
Dia. (mm) 

%Inhibition 
 

1 (A) 0.7 76.6 0.7 65 

2 (B) 0.8 73.3 0.8 60 

3 (C) 0.8 73.3 0.8 60 

4 (D) 0.7 76.6 0.6 70 

5 (E) 0.7 76.6 0.5 75 

6 (F) 0.5 83.3 0.4 80 

7 Control 3 – 2 – 

 
 

Table 4- Antifungal activity of organotin (IV) derivatives of 3, 4-methylenedioxy-6 nitrophenylpropenoic acid at 100g/ml 
concentration 

S.N. Compounds 
Code 

Aspergillus 
flavus Col. 
Dia. (mm) 

%Inhibition 
 

Aspergillus 
flavus Col. 
Dia. (mm) 

%Inhibition 
 

1 (A) 0.2 93.3 0.3 75 

2 (B) 0.1 96.7 0.2 90 

3 (C) 0.2 93.3 0.1 95 

4 (D) 0.1 96.7 0.1 95 

5 (E) 0.4 86.7 0.2 90 

6 (F) 0.2 93.3 0.2 90 

7 Control 3 – 2 – 

 
 Table 5- Antitumor activity of organotin (IV) derivatives of 3, 4-methylenedioxy-6 nitrophenylpropenoic acid 

S.N. Compounds Code Cell No. x 104 
(MCF-7) 

Cell No. x 104 

(EVSA-7) 
Activity 

1 (A) 9.69±0.92 9.66±0.90 + 

2 (B) 11.69 ± 1.02 10.68±1.08 - 

3 (C) 11.58±1.02 10.62±1.06 - 

4 (D) 9.17 ± 0.87 9.69±0.92 + 

5 (E) 9.62±0.52 9.62±0.90 + 

6 (F) 9.67 ± 0.54 9.69 ± 0.92 + 

7 Negative control 10.21±1.01 10.22±1.01 – 

8 Positive control 40.26±3.23 41.23±3.28 – 

*Negative Control- Culture Medium only 

**Positive Control- 17  estradiol 
 
 


