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Abstract 

The current research work was aimed to design and development of substituted N- (phenylcarbamothioyl) benzamide 

derivatives by QSAR approach and its In-vitro anti-inflammatory activity. The series of substituted N-(phenylcarbamothioyl) 

benzamide derivatives (2a1-2a4) was designed, and synthesized by using conventional and microwave method.The percentage 

yield by microwave assisted method was more compared to conventional method.TLC and IR spectra of synthesized products 

was performed and showed satisfactory results. In vitro anti-inflammatory activity of synthesized products was done by 

protein denaturation method. 
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Introduction 

Synthesis of novel chemical compounds is major step in 

drug discovery. Conventional methods for various chemical 

synthesis is very well documented and practiced. The use of 

microwave in organic synthesis increase the pharmaceutical 

and academic arenas, it is new technology for drug 

discovery and development [1-3]. In microwave method heat 

is directly contact with molecule entire reaction mixture, 

leading to rise in temperature. The microwave assisted 

synthesis is eco-friendly with higher yields [4-5]. The 

importance of microwave synthesis is short reaction time, 

wide range of reactions, and minimum exposure of 

hazardous chemicals and maximum utilization of energy [6-

7]. Microwave assisted synthesis is mainly used in the 

industry as well as academic research. Microwave assisted 

organic synthesis (MAOS) has emerged as a new “lead” in 

organic synthesis. The technique offers simple, clean, fast, 

efficient, and economic for the synthesis of a large number 

of organic molecules. In the recent year microwave assisted 

organic reaction has emerged as new tool in organic 

synthesis. Important advantage of this technology include 

highly accelerated rate of the reaction, Reduction in reaction 

time with an improvement in the yield and quality of the 

product [7-10]. 

 

Material and Methods 

All chemicals and solvents were procured from commercial 

sources, purified and dried using standard procedures from 

literature whenever required the reagents were procured

from store department of Institute. 

 

Experimental 

Synthesis of N-(phenylcarbamothioyl) benzamide 

derivatives: 

Synthesis by conventional Method [11] 

A solution of aroyl chloride (10mmol) in acetone (50mL) 

was added dropwise to a suspension of potassium 

thiocyanate (10mmol) in acetone (30 mL) and the reaction 

mixture was refluxed for 30 min. After cooling to room 

temperature, a solution of the substituted aniline (10mmol) 

in acetone (10 mL) was added and the resulting mixture 

refluxed for 2-3 h. After completion of reaction (checked by 

TLC). The reaction mixture was poured into cold water and 

the precipitated N-(phenylcarbamothioyl) benzamide 

derivatives were recrystallized from aqueous ethanol. 

 

Synthesis by Microwave method [11] 

A solution of aroyl chloride (5mmol) in acetone (25mL) was 

added dropwise to a suspension of potassium thiocyanate 

(5mmol) in acetone (15mL) and the reaction mixture was 

heated in microwave under reflux for 5-10min at 340 watt. 

After cooling to room temperature, a solution of the 

substituted aniline (10 mmol) in acetone (10 mL) was added 

and the resulting mixture refluxed for 20-25min. After 

completion of reaction (checked by TLC). The reaction 

mixture was poured into cold water and the precipitated N-

(phenylcarbamothioyl) benzamide were recrystallized from 

aqueous ethanol. 

 
Table 1: List of Aniline 

 

Sr. No 
Compound 

Substituted Aniline 
2a 

1 2a1 o-chloro 

2 2a2 m-Nitro 

3 2a3 o-Nitro 

4 2a4 4-Ethyl 
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Reaction scheme 

In-Vitro Anti-inflammatory screening [12-13] 

in vitro anti-inflammatory activity by protein denaturation 

Method.  

The mixture (10ml) consisted of 0.4ml of egg albumin 

(from fresh hen’s egg), 5.6ml of Phosphate buffered 

solution (PBS, pH 6.4) and 4ml of varying concentration of 

test Samples so that final concentration become 50 μg/ml, 

100 μg/ml. similar volume of DMSO served as control. 

Then the mixtures were incubated at (37 0C ± 2) for 15 min. 

and then heated at 70 ⁰C for 5min. After cooling, their 

absorbance was measured at 660nm (JASCO UV 

Spectrophotometer) by using vehicle as blank and their 

viscosity was determined by using Ostwald viscometer. 

Diclofenac sodium at the final concentration of 50 μg/ml, 

100 μg/ml was used as reference drug and treated similarly 

for determination of absorbance and viscosity. The % 

inhibition of protein denaturation was calculated by using 

the following formula, 

 
Absorbance of control – Absorbance of test 

% Inhibition protein denaturation:    X 100 

Absorbance of control 
 

Result and Discussion 

In this present inquisition various substituted Thiourea 

derivatives were synthesized by microwave and 

Conventional method for in-vitroanti-inflammatory activity. 

By using microwave method gives more yield in less 

time.All synthesized compounds were recrystallized in 

acetone, methanol, ethanol and butanol by slow evaporation 

method. Compounds showed best result in butanol with 

needle shaped crystals. 

 
Table 2: Conventional and Microwave method (2a1-2a4) 

 

Sr No Compounds Molecular formula Molecular weight Melting point 
Percentage yield 

Rf value 
Mobile 

conventional microwave (T:A) 

1 2a1 C14H10Cl2N2OS 325.21 170- 172 0C 78.60% 81.20% 0.67 9:1 

2 2a2 C14H10ClN3O3S 335.76 162- 164 0C 94.48% 95.10% 0.64 9:1 

3 2a3 C14H10ClN3O3S 335.76 167-169 0C 83.84% 86.20% 0.83 9:1 

4 2a4 C16H15ClN2OS 318.82 188- 190 0C 81.20% 83.09% 0.67 9:1 

 

Thin layer chromatography was performed by using toluene and acetone as a solvent. 

 

 
 

Fig 1: TLC profile of synthesized compounds 
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The structural characterization of the synthesized 

compounds was done by the interpretation of IR spectra

analysis. All compound showed satisfactory results 

 

 

 
 

Fig 2: IR Spectra 
 

Table 3: IR Value of compound 2a2 
 

Sr. No. Value (cm-1) Functional group 

1 3365.32 -NH-C stretch 

2 1795.4 C-NH stretch 

3 1685.66 C=O stretch 

4 1317.14 N-(CH3)2bend 

5 755.95 C-CL stretch 

 
Table 4: In-vitro anti-inflammatory activity of synthesized 

compounds 
 

Compounds % inhibition of protein denaturation Viscosity(cps) 

 50μg/ml 100μg/ml 50μg/ml 100μg/ml 

Standard 52.22% 61.11% 0.52 0.56 

2a2 41.11% 47.77% 0.43 0.49 

Viscosity of control = 1.52cps 

 

Conclusion 

In this present work microwave synthesis showed more 

yields. The purity and homogeneity of synthesized 

compounds were judged by their sharp melting points and 

Rf value. The structural characterization of the synthesized 

compounds was done by the interpretation of IR spectra. All 

synthesized compounds were screened for in- vitro anti- 

inflammatory activity showed satisfactory result. 
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