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Abstract  

Objective: The aim of this study to synthesize, characterize and screen some new isatin derivatives for their 
antimicrobial activities. 

Method: A library of isatin derivatives were synthesized, structures of newly synthesized compounds were deduced 
based on spectral data and elemental analysis. 

Results: Antibacterial activity was screened against gram positive and gram negative bacterial strains. 

Conclusion: The novel isatin derivatives produce significant antimicrobial activities. 
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1. Introduction 

The field of medicinal chemistry is devoted to the discovery and development of new molecules for treating many 
diseases. The process of establishing a new molecule is exceedingly complex and involves the talents of people from the 
field of heterocyclic chemistry. The biological and pharmacological properties shown by the many pharmaceutical 
industries and as a result of this, the synthesis of heterocyclic compounds emerged as powerful techniques for 
generating lead molecule. 

Isatin derivatives have been an area of intensive research due to their applicability in the prevention and treatment of 
various disorders. The isatins are fundamental constituents of a number of natural and synthetic products with 
biological activity. Isatin is a versatile compound isolated in 1988 and reported to possess a wide range of biological 
activities. It is also a synthetically versatile substrate that can be used to prepare a large variety of heterocyclic 
compounds, and acts as a raw material for synthesis of drugs. Schiff bases of isatin are known to possess a wide range 
of pharmacological properties, tha are anticonvulsant [1], antibacterial [2], antifungal [2], anti-inflammatory [3], 
analgesic [3], antioxidant [4] and anti cancer [5] activities. In view of the biological importance of these isatins, it was 
planned to synthesize a new series of isatin analogues and were evaluated for antimicrobial, analgesic and 
anticonvulsant activity. 
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2. Material and methods 

2.1. Chemicals 

All reagents were obtained from Sigma Aldrich. All the solvents used in these studies were dried and distilled before 
use. Melting points were determined by open capillary tube method and are uncorrected. Purity of the compounds 
checked by TLC using glass plates coated with Silica gel-G as adsorbent, and spots were detected by iodine vapor. 

2.2. Biological activities 

2.2.1. Anti-bacterial activity 

The compounds were tested in vitro for their antibacterial activity against two gram positive bacteria viz bacillus subtilis 
and stephalococcus. Aureus and two gram negative bacteria viz. Eschericia coli and plasmodium vulgaris are pathogenic 
in human beings. 

2.2.2. Method 

Cup plate agar diffusion method using Muller Hinton agar [6]. 

2.2.3. Materials 

Nutrient agar, 18-24h growth culture in nutrient agar, sterile petridishes, sterile micropipettes, and sterile cotton swabs 
sterile cork borer (8mm) and sterile test tubes. 

2.2.4. Preparation of nutrient agar 

Peptone0.6g, yeast extracts 0.15g, dipotassium dehydrogenate phosphate 0.13g was dissolved in 100ml distilled water 
and pH was adjusted to 7.2. This solution was sterilized by autoclaving at 15 p.s.i for 20 min. 

2.2.5. Preparation of subculture 

One day prior to these testing’s, inoculation of the above bacterial cultures were made in the nutrient agar and incubated 
at 370C for 18-24h. 

2.2.6. Preparation of medium (Muller-Hinton Agar) 

The 3.8g of agar was dissolved into 100ml of distilled water and the pH was adjusted to 7.4 ±0.2It was sterilized by 
autoclaving at 15 p.s.i for 20 minutes.  

2.2.7. Preparation of test solutions 

Each test compound (5g) was dissolved in diethyl formamide (5ml) to give stock solution of concentration 1000µg/ml. 
Then 0.1ml of this solution was used for testing. 

2.2.8. Preparation of standard solution 

Standard drug norfloxacin was used. The concentration was 100µg/ml 

2.2.9. Method of testing [7] 

Muller – Hinton agar plates were prepared by pouring 10-15ml of the medium into each sterilized Petridis and were 
allowed to set at room temperature. The cell suspension was standardized to the density of 530nm using 
spectrophotometer and was inoculated over the surface of agar medium using sterile cotton swab. The eight cups were 
scooped in each plate using a sterile cork borer of 8mm diameter the solution of test compounds (0.10ml) were added 
in cups by using micropipettes and these were incubated at 370C for 48h. The zone of inhibition was measured in mm 
of each organism. 

2.3.  Anti-fungal activity 

2.3.1. Method 

Cup-plate agar difusion method using Sabourand Dextrose agar [8].  
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2.3.2. Materials used 

Subourand-Dextrose agar, 18-24h growth culture on sabourand dextrose agar, sterile petridishes, sterile micropipettes, 
and sterile cotton swabs sterile cork borer (8mm) and sterile test tubes. 

2.3.3. Preparation of Sabouraud-Dextrose Agar  

Dextrose (40g), neopeptone (10g), agar (15g) was dissolved in distilled water (1000ml) and pH adjusted to 5.5-6. This 
solution was sterilized by autoclaving at 1200C for 10 min. 

2.3.4. Preparation of sub-cultures 

One day prior to these testing’s, inoculation of the above fungal cultures were made in the Sabourand Dextrose agar and 
incubated at 370C for 18-24h. A suspension of cell from this culture was made in sterile distilled water. Five colonies 
more than 1mm diameter were mixed with 5ml of normal saline and vortexes for 15s. The cell density was adjusted 
using spectrophotometer at 530nm with addition of normal saline. 

2.3.5. Preparation of test solutions 

Each test compound (5g) was dissolved in dimethyl formamide (5ml) to give stock solution of concentration 1000µg/ml, 
then 0.1ml of this solution was used for testing. 

2.3.6. Preparation of standard solution 

Standard drug norfloxacin was used. The concentration was 100µg/ml 

2.3.7. Method of testing [8] 

 Sabouraud-Dextrose agar plates were prepared by pouring 10-15ml of the medium into each sterilized Petridis and 
were allowed to set at room temperature. The cell suspension was standardized to the density of 530nm using 
spectrophotometer and was inoculated over the surface of agar medium using sterile cotton swab. The eight cups were 
scooped in each plate using a sterile corn borer of 8mm diameter, corresponding to control, standard and test solution. 

Then the solution of test compounds (0.10ml) were added in cups by using micropipettes and these were incubated at 
370C for 48h. The zone of inhibition was measured in mm of each organism. 

3. Results and discussion 

In present study, the compounds were synthesized as depicted in scheme. The fourteen different novel isatin 3- [N-(4-
substituted)-hydrazinyl-3-oxo prop 1-en-2yl) benzamides were prepared. 

3.1. Antibacterial activity 

Table 1 Inhibitory zone (diameter) mm of synthesized compounds against tested bacterial strains by cup plate agar 
diffusion method: 

Sr. No Compounds    Zone of inhibition (in mm) 

B. subtilis S. aureus E. coli P. vulgaris 

1 B1 13 16 15 14 

2 B2 19 18 17 18 

3 B3 18 19 17 18 

4 B4 13 12 14 11 

5 B5 20 19 16 10 

6 B6 22 22 20 19 

7 B7 20 23 20 18 

8 B8 21 20 19 16 
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9 B9 17 13 14 14 

10 B10 13 17 16 13 

11 B11 18 18 17 18 

12 B12 15 17 15 14 

13 B13 18 19 18 19 

14 B14 20 21 18 13 

Standard Norfloxacin 23 25 21 20 

Compounds B2, B3, B11 and B13 have shown promising antibacterial activity. However B5, B6,B8 and B14compounds have 
shown excellent activity. 

3.2. Antifungal activity 

Compounds B7, B8, and B13 are have shown greater zone of inhibition as compared with griseofulvin. The compounds B2, 

B6and B1 have shown excellent activity. 

Table 2 Inhibitory zone (diameter) mm of synthesized compounds against tested fungal strains by cup plate agar 
diffusion method 

S.N0 Compounds    Zone of inhibition (in mm) 

C. albicans A. niger C. verticulate A. flavus 

1 B1 15 16 15 13 

2 B2 18 22 20 14 

3 B3 17 16 18 13 

4 B4 18 19 16 12 

5 B5 15 18 13 10 

6 B6 21 22 20 17 

7 B7 24 25 22 18 

8 B8 22 26 20 19 

9 B9 14 17 19 12 

10 B10 13 15 17 11 

11 B11 17 20 18 15 

12 B12 14 16 18 16 

13 B13 23 22 19 17 

14 B14 15 13 16 10 

Standard Griseofulvin 25 26 24 20 

4. Conclusion 

Here, we concluded that novel isatin derivatives produce significant antimicrobial. It has been necessary from the 
results of preliminary investigations that there is a need further advanced studies, at least on a few of synthesized 
compounds. 
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