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INTRODUCTION 

Indole, which is aromatic heterocyclic compound has 

attracted in the interest of different researchers. From the 

literatures it has been found that it possesses a wide 

range of biological activity like antifungal
[1-4]

, 

antioxidant
[5]

, antimicrobial
[6-9] 

activities. In this paper 

another important core is thiazolidinone. The derivative 

of thiazolidinone neucleus has been founded to possess 

different pharmacological properties like antifungal
[10-11]

, 

antitubercular
[12]

, antimicrobial
[13-18]

, antioxidant
[19]

 

activity. On approach in drug design, the combination of 

two pharmacophores of various biological active present 

in one single molecule. The aim of this approach is focus 

on improve the activity and reduce side effects. 

 

MATERIAL AND METHOD 

In this work different kinds of reagent were used and 

dissolved in proper solvents and melting points were 

noted down by melting point apparatus using ordinary 

glass capillary tube. The purity of reaction was recorded 

by TLC plate method on silica gel. Perkin Erlmer 2400 

was used to confirm various portion of elemental part. 

Becman and Brucker spectrometer were used to check 

different value of IR and 
1
HNMR respectively. 

 

EXPERIMENTAL 

Synthesis of Ethyl 2-methyl-1H-indole-3-carboxylate (1) 

This compound was prepared according to the method of 

Kumar. Phenyl hydrazine (0.01 mol) was treated with 

ethyl 3-oxobutanoate (0.01 mol) in the presence of 

glacial acetic acid and reflux for 7 h. The reaction 

mixture was poured onto ice. The product was filtered, 

washed, dried and recrystallized with ethanol to give 

compound 1. 

 

Yield:  76%. m.p 84
0
C. IR (KBr) ⱱmax in cm

-1
 1604 C=C, 

1645 C=O, 1650 C-N, 3046 C-H, 3480 N-H. 
1
HNMR 

(CDCl3 + DMSO-d6) Ꟙ in ppm: 2.87 (m, 2H, CH2), 3.21 

(s, 3H, indole-CH3), 3.84 (t, 3H, CH3), 6.21 (d, 1H, C-

NH), 7.12-7.81 (m, 4x1H, C-H indole), C12H13NO2; 

Calcd; C: 70.92.; H: 6.45; N : 6.89%; Found C: 70.94; H: 

6.49; N: 6.48%. 
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Ethyl 2-methyl-1H-indole-3-carboxylate (1) was obtained by reaction with phenylhydrazine and ethyl-3-

oxobutanoate. Compound 1 reacted with hydrated hydrazine and furnished compound 2. Compound 3-5 were 

synthesized by reaction of substituted aromatic aldehydes with compound 2 and then compounds 3-5 were 

converted in to compounds 6-8 by interaction with triethylamine in presence of dioxane. All the synthesized 

compounds were characterized by their spectral and elemental analysis data. Antifungal activity of the synthesized 

compounds have been evaluated and compared with standard drug fluconazole. 
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Preparation of 2-methyl-1H-indole-3-carbohydrazide (2) 

Ethanolic solution of compound 1 (0.01 mol) was 

refluxed with hydrated hydrazine (0.01 mol). The 

product was filtered off, washed with ethanol and 

crystallized from appropriate solvent to give compound 

2. 

Yield:  67%. m.p 92
0
C. IR (KBr) ⱱmax in cm

-1
 1610 C=C, 

1649 C=O, 1658 C-N, 3041 C-H, 3485 N-H. 
1
HNMR 

(CDCl3 + DMSO-d6) Ꟙ in ppm: 3.40 (d, 2H, NH2), 3.87 

(s, 3H, CH3), 5.97 (t, 1H, CO-NH), 6.25 (d, 1H, C-NH), 

7.11-7.85 (m, 4x1H, C-H indole); C10H11N3O; Cald ; C: 

63.48.; H: 5.86; N : 22.21%; Found C: 63.44; H: 5.89; N: 

22.24%. 

 

Preparation of N’-benzylidene-2-methyl-1H-indole-3-

carbohydrazide 3 

A mixture of compound 2 (0.01 mol) and substituted 

aromatic aldehyde (0.01 mol) in 20 ml of DMF and few 

drops of acetic acid was added and refluxed for 5h. The 

reaction mixture was allow to cool, the product was 

filtered and crystallized from ethanol to obtained 

compounds 3. 

Yield: 67%. m.p 124
0
C.IR (KBr) ⱱmax in cm

-1
 1556 

CH=N, 1614 C=C, 1642 C=O, 1651 C-N, 3044 C-H, 

3489 N-H. 
1
HNMR (CDCl3 + DMSO-d6) Ꟙ in ppm:  

3.84 (s, 3H, CH3), 6.28 (s, 2x1H, C-NH), 7.11-7.85 (m, 

4x1H, C-H indole); 7.87-8.12 (m, 5x1H, CH-Ar), 8.45 

(d, 1H, CH=N), C17H15N3O ,: Cald ; C: 73.63.; H: 5.45; 

N : 15.15%; Found C: 73.65; H: 5.49; N: 15.18%. 

 

The compounds 4 and 5 were prepared using a similar 

method of compound 3. Elemental and spectral analyses 

of compounds 4 and 5 have given below. 

N’-(4-hydroxybenzylidene)-2-methyl-1H-indole-3-

carbohydrazide (4) 

Yield: 67%. m.p 132
0
C. IR (KBr) ⱱmax in cm

-1
 1550 

CH=N, 1617 C=C, 1645 C=O, 1661 C-N, 3041 C-H, 

3483 N-H, 3498 OH. 
1
HNMR (CDCl3 + DMSO-d6) Ꟙ in 

ppm:  3.83 (s, 3H, CH3), 6.24 (s, 2x1H, C-NH), 7.11-

7.75 (m, 4x1H, C-H indole); 7.87-8.12 (m, 4x1H, CH-

Ar), 8.45 (d, 1H, CH=N), 12.11 (s, 1H, OH), C17H15N3O2 

; Cald ; C: 69.61.; H: 5.15; N : 14.33%; Found C: 69.65; 

H: 5.18; N: 14.68%. 

 

N’-(4-chlorobenzylidene)-2-methyl-1H-indole-3-

carbohydrazide (5) 

Yield 67%. m.p 149
0
C. IR (KBr) ⱱmax in cm

-1
 745 C-Cl, 

1556 CH=N, 1611 C=C, 1647 C=O, 1668 C-N, 3041 C-

H, 3485 N-H. 
1
HNMR (CDCl3 + DMSO-d6) Ꟙ in ppm:  

3.84 (s, 3H, CH3), 6.28 (s, 2x1H, C-NH), 7.11-7.85 (m, 

4x1H, C-H indole); 7.87-8.12 (m, 4x1H, CH-Ar), 8.45 

(d, 1H, CH=N), C17H14ClN3O ; Cald ; C: 65.49.; H: 4.53; 

N : 13.48%; Found C: 65.45; H: 4.50; N: 13.45%. 

 

(R)-2-methyl N’-(4-oxo-2-phenylthiazolidin-3-yl)-2-

methyl-1H-indole-3-carboxamide (6) 

A mixture of compound 3a (0.01 mol) in dry dioxane (10 

ml) and triethyamine (0.005 mol) was take in round 

bottom flask. The reaction mixture was stirred on an ice 

bath and when temperature dropped below 0-5
0 

C, then 

chloroacetylchloride (0.01mol) was added drop wise 

with stirring. The reaction mixture was then kept a side 

for 48 h and cool with ice water. The product was dried 

and recrystallized from appropriate solvent to give 

compound 6. 

Yield: 67%. m.p 168
0
C.  IR (KBr) ⱱmax in cm

-1
 787 C-S-

C, 1559 CH=N, 1616 C=C, 1649 C=O, 1665 C-N, 3045 

C-H, 3481 N-H. 
1
HNMR (CDCl3 + DMSO-d6) Ꟙ in 

ppm:  3.21 (s, 2H, CH2), 3.82 (s, 3H, CH3), 6.23 (s, 

2x1H, C-NH), 7.13-7.82 (m, 4x1H, C-H indole); 7.89-

8.14 (m, 5x1H, CH-Ar), 8.56 (s, 1H, CH-N), 

C19H17N3O2S , 351.42; : Cald ; C: 64.94.; H: 4.88; N : 

11.96%; Found C: 64.97; H: 4.85; N: 11.99%. 

 

The compounds 7 and 8 were prepared using a similar 

method of compound 6. Elemental and spectral analyses 

of compounds 7 and 8 have given below. 

(R)- N-(2-(4-hydroxyphenyl)-4-oxothiazolidin-3-yl)-2-

methyl-1H-indole-3-carboxamide (7) 

Yield: 67%. m.p187
0
C. IR (KBr) ⱱmax in cm

-1
 789 C-S-

C, 1556 CH=N, 1616 C=C, 1651 C=O, 1670 C-N, 3044 

C-H, 3473 N-H, 3498 OH; . 
1
HNMR (CDCl3 + DMSO-

d6) Ꟙ in ppm:  3.26 (s, 2H, CH2), 3.88 (s, 3H, CH3), 6.29 

(s, 2x1H, C-NH), 7.14-7.86 (m, 4x1H, C-H indole); 

7.85-8.10 (m, 4x1H, CH-Ar), 8.54 (s, 1H, CH-N), 12.40 

(s, 1H, OH-Ar), C19H17N3O3S , 367.42; : Cald ; C: 

62.11.; H: 4.66; N : 11.44%; Found C: 62.14; H: 4.67; N: 

11.48%. 

 

(R)- N-(2-(4-chlorophenyl)-4-oxothiazolidin-3-yl)-2-

methyl-1H-indole-3-carboxamide (8) 

Yield 67%. m.p 206
0
C. IR (KBr) ⱱmax in cm

-1
 763 C-Cl, 

783 C-S-C, 1555 CH=N, 1618 C=C, 1647 C=O, 1651 C-

N, 3045 C-H, 3485 N-H. 
1
HNMR (CDCl3 + DMSO-d6) 

Ꟙ in ppm:  3.24 (s, 2H, CH2), 3.86 (s, 3H, CH3), 6.28 (s, 

2x1H, C-NH), 7.10-7.82 (m, 4x1H, C-H indole); 7.87-

8.18 (m, 4x1H, CH-Ar), 8.59 (s, 1H, CH-N), 

C19H16ClN3O2S , 385.87; : Cald ; C: 59.14.; H: 4.18; N : 

10.89%; Found C: 59.18; H: 4.15; N: 10.86%. 
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R = H, 4-OH, 4-Cl 

Scheme 1 

 

Table 1: Antifungal activity of compounds 1-8. 

Compounds 
R 

group 

Fungal Inhibition Zone /mm 

C. 

albicans 

C. 

albicans 

ATCC 

C. 

krudei 

1 - 6 - - 

2 - 10 8 7 

3 H 13 10 9 

4 4-OH 17 14 12 

5 4-Cl 21 18 15 

6 H 25 21 16 

7 4-OH 28 23 18 

8 4-Cl 30 24 19 

Fluconazole 29 25 19 

 

 

 

ANTIFUNGAL ACTIVITY 

All the synthesized derivatives of indole with 

thiazolidinone moiety were screened for their in vitro 

antifungal activity against fungal strain c. albicans, c. 

albicans ATCC and c. krusei by disc diffusion 

method.
[20]

 Standard drug, fluconazole was used against 

fungal strain. Inhibition nature of strains was checked 

and recorded in mm. Compounds 2, 3, 4, 5 have shown 

mild to moderate antifungal activity against all these 

fungal strains. Incorporating thiazolidinone moiety in 

indole derivatives, compuounds 6, 7 and 8 were proved 

to be most active antifungal against fungal strains. 

Compound 8 showed good antifungal activity as 

compared standard drug fluconazole. 

 

CONCLUSION 

A new series of indole derivatives with thiazolidinone 

moiety were prepared and characterized by elemental 

and spectral analysis. The newly synthesized drugs were 

screened for their in vitro antifungal activity. Some of 

the compounds of this series exhibited significant 

antifungal activity. 
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