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ABSTRACT 
 
Schiff bases are the important class of organic compounds because of their flexibility and structural diversities due to the presence of azomethine group. 
In the present study some novel Schiff bases of isatin were synthesized by condensation of isatin molecule with different anilines after performing the 
molecular docking and ADME prediction. Isatin nucleus contains both the keto and lactam moiety in their structure and has attracted researchers to 
explore its diverse biological and pharmacological properties. Literature survey has also revealed that isatin derivatives exhibit manifold importance in 
the field of medicinal chemistry. Therefore, some new Schiff bases of isatin have been prepared in order to study the antimicrobial and antioxidant 
properties. The isatin was synthesized by Sandmeyer method and then its derivatives were synthesized after obtaining significant results from molecular 
docking and ADME prediction. The structures of the synthesized compounds were confirmed by means of IR, 1H-NMR and elemental analysis. These 
compounds were screened for antimicrobial and antioxidant activity. The compounds showed broad spectrum of antimicrobial activity. Few of the 
synthesized compounds also showed good antioxidant activity. 
 
Keywords: Isatin, Schiff bases, antioxidant, antimicrobial, molecular docking, ADME prediction. 
 
 
INTRODUCTION 
 
Heterocyclic compounds are widely distributed in nature and a 
large number of synthetic as well as naturally occurring 
heterocyclic compounds are pharmacologically active and are in 
clinical use. Isatin or 1H-indole-2, 3-dione is 
an indole derivative. The synthetic versatility and diverse 
pharmacological properties1-4 of this moiety has led to its 
extensive use in the synthesis of various analogues. Isatin nucleus 
having both the keto and lactam moiety in their structure has 
aroused tremendous curiosity due to its diverse biological 
activities. Biological properties of isatin include a wide range of 
actions in the brain and it also offers protection against certain 
types of infections. Isatin moiety shows biological activities like 
antimicrobial (antibacterial and anti fungal)5-8, anti-tubercular9, 
anthelmintic10, anticonvulsant11-14, anti-HIV15-17, antioxidant18-21, 
anti-cancer22-24, anti-inflammatory, analgesic25-26, antianxiety27-

29, anti-histaminic30, anti-diuretic31 activities. The flexibility of 
isatin structure and versatility in pharmacological activities 
motivated us for synthesis of some new isatin derivatives in order 
to screen their antimicrobial and antioxidant activities. 
 

 
 

Figure 1 
 

MATERIALS AND METHOD 
 
Materials 
 
The chemicals used were obtained from Sigma Aldrich. The 
reaction was carried out on the radleys carousel six plate reaction 
station. TLC was performed using silica gel G as adsorbent and 
spots were observed by exposure to iodine vapors. Melting points 
were taken in open glass capillary tube using Lab India visual 
Melting point apparatus and are uncorrected. IR spectra of 
compounds were recorded on ATR (Attenuated total reflection). 
1H-NMR spectra were recorded on a Bruker 300 MHz NMR. 
Molecular docking studies were performed on Fujitsu Celsius 
with quadcore xeon processor, Linux workstation, using 
Schrodinger Inc. (maestro 9.8, 2014, update 2). 
 
General Procedure for synthesis of Schiff bases of Isatin 
 
Equimolar (0.01 mol) quantity of isatin and substituted anilines 
were dissolved in alcohol (10 mL) and refluxed for 3 h in presence 
of few drops of glacial acetic acid using parallel synthesizer. In 
between TLC was done to confirm the completion of reaction. 
After completion of reaction, the reaction mixture was left 
overnight to get the solid product. The product was filtered, dried, 
and recrystallized from ethanol. 
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R=-COH, -OH, -COCH3,, -CO-Ph, -Ph-4-NO2, -Ph-4-SO3H, -
Ph-2-OH 4-SO3H, -Ph-3-CH3 4-CN, -Ph-2-NO2 4-Cl, -Ph-2-Cl 
4-CN, -Ph-2-NO2, -Ph-4-SO2NH2, -Ph-2,4,5-F, -Ph-3-Cl 4-CN, 
-Ph-3-NO2, -Ph-2-CH3 3-CF3, -Ph-2-Cl 4-NO2, -Ph-3,5- OCH3 
–Aniline 
 
Scheme 
 
Synthesis of Schiff bases of Isatin 
 
(3Z)-3-[(4-nitrophenyl)imino]-1,3-dihydro-2H-indol-2-one  
(1a) 
 
M.P: 239-242℃; Yield: 79%; IR (cm-1): 3359 (NH Stret), 1618 
(C=N), 1518 (Ar-NO2); 1H-NMR (DMSO d6): 6.4-7.1 (m, 6H,Ar-
H), 9.82 (s,1H,NH); Anal. Calcd for C14H9N3O3:C(62.92), 
H(3.39), N(15.72); Found: C(62.72), H (3.19), N(15.42). 
 
N-[(3Z)-2-oxo-1,2-dihydro-3H-indol-3-ylidene]formamide  
(1b) 
 
M.P: 245-247℃; Yield: 88%; IR (cm-1): 3394 (NH Stret), 1615 
(C=N), 1692 (-C=O); 1H-NMR (DMSO d6): 6.9-7.1 (m, 4H,Ar-
H), 11.02 (s,1H,OH); Anal. Calcd for C9H6N2O2: C (62.07), 
H(3.47), N(16.09); Found: C (61.87), H (3.43), N (15.89). 
 
4-{[(3Z)-2-oxo-1,2-dihydro-3H-indol-3-
ylidene]amino}benzenesulfonicacid  
(1c) 
 
M.P: 197-199℃; Yield: 90%; IR (cm-1): 3393 (NH Stret), 1610 
(C=N), 1201, 1028, 623 (SOOH); 1 H-NMR (DMSO d6): 6.8-7.2 
(m, 6H, Ar-H), 11.03 (s, 1H, SO3H); Anal. Calcd for 
C14H10N2O4S: C (55.62), H(3.33 ), N( 9.27); Found: C (55.32), H 
(3.13), N (9.07). 
 
(3Z)-3-(hydroxyimino)-1,3-dihydro-2H-indol-2-one  
(1d) 
 
M.P: 251-256℃; Yield: 85%; IR (cm-1): 3393 (NH Stret), 1620 
(C=N), 3393 (-OH); 1 H-NMR (DMSO d6): 6.4-6.9 (m, 4H,Ar-
H), 10.6 (s,1H,NH), 13.3 (s, 1H, NOH); Anal. Calcd for 
C8H6N2O2: C(59.26), H(3.73), N(17.28); Found: C (58.96), H 
(3.53), N (17.08). 
 
3-hydroxy-4-[(2-oxo-2,3-dihydro-1H-indol-3-
yl)amino]naphthalene-1-sulfonic acid  
(1e)        
 
M.P: 229-231℃; Yield: 89%; IR (cm-1): 3394 (NH Stret), 1630 
(C=N), 3613 (free Ar-OH), 1158, 1027 (SOOH); 1H-NMR 
(DMSO d6): 6.3-7.0 (m, 8H,Ar-H), 1.94-1.97 (s,1H,OH alcohol) 
7.04-7.09 (t,1H,Ar-H); Anal. Calcd for C18H12N2O5 S: C (58.37), 
H (3.81), N (7.56); Found: C (58.17), H (3.61), N (7.26). 
 
 
 
 

2-methyl-4-{[(3Z)-2-oxo-1,2-dihydro-3H-indol-3-
ylidene]amino}benzonitrile  
(1f) 
 
M.P: 234-236℃; Yield: 81%; IR (cm-1): 3364 (NH Stret), 1616 
(C=N), 2217(C≡N), 1467 (CH3); 1H-NMR (DMSO d6): 6.6-7.2 
(m, 7H,Ar-H), 11.0(s, 1H, NH); Anal. Calcd for C16H11N3O:C 
(73.55), H(4.24), N(16.08), O(6.12); Found: C (73.25), H (3.94), 
N (15.88). 
 
N-[(3Z)-2-oxo-1,2-dihydro-3H-indol-3-ylidene]acetamide  
(1g)   
 
M.P: 213-217℃; Yield: 76%; IR (cm-1): 3393 (NH Stret), 1612 
(C=N); 1H-NMR (DMSO d6): 6.6-7.0 (m, 4H,Ar-H), 11.02 (s, IH, 
NH), 2.4 (s, 1H, COCH3); Anal. Calcd for C10H8N2O2: C (63.82), 
H(4.28), N(14.89), O(17.00); Found: C (63.62), H (3.98), N 
(16.80). 
 
(3Z)-3-[(4-chloro-2-nitrophenyl)imino]-1,3-dihydro-2H-
indol-2-one  
(1h) 
 
M.P: 262-265℃; Yield: 90%; IR (cm-1): 3394 (NH Stret), 1625 
(C=N), 1514, 1332 (Ar-NO2), 737(Ar-Cl); 1H-NMR (DMSO d6): 
6.6-7.2 (m, 7H,Ar-H), 9.6 (s,1H,NH); Anal. Calcd for 
C14H8ClN3O3: C(55.74), H(2.67), N(13.93); Found: C (55.44), H 
(2.47), N (13.73). 
 
3-chloro-4-{[(3Z)-2-oxo-1,2-dihydro-3H-indol-3-
ylidene]amino}benzonitrile  
(1i) 
 
M.P: 251-256℃; Yield: 88%; IR(cm-1): 3357 (NH Stret), 
1631(C=N), 2220(C≡N), 676(Ar-Cl); 1H-NMR (DMSO d6): 6.7-
7.0 (m, 7H,Ar-H), 11.02 (s,1H, NH); Anal. Calcd for 
C15H8ClN3O:C(63.96 ), H(2.86 ), N(14.92 ); Found: C (63.66), H 
(2.56) N (14.62). 
 
(3Z)-3-[(2-nitrophenyl)imino]-1,3-dihydro-2H-indol-2-one  
(1j)     
 
M.P: 226-229℃, Yield: 78%, IR (cm-1): 3400 (NH Stret), 
1617(C=N), 1515, 1392 (Ar-NO2), 1H-NMR (DMSO d6): 6.5-7.1 
(m, 7H,ArH), 11.04 (s,1H,NH), Anal, Calcd for C14H9N3O3: 
C(62.92 ), H(3.39 ), N(15.72); Found: C (62.72), H (3.09), N 
(15.52). 
 
4-{[(3Z)-2-oxo-1,2-dihydro-3H-indol-3-
ylidene]amino}benzenesulfonamide  
(1k)  
 
M.P: 264-266℃; Yield: 83%; IR (cm-1)): 3364 (NH Stret), 1628 
(C=N), 1394, 1159(SONH2); 1H-NMR (DMSO d6): 6.7-7.1 (m, 
6H,Ar-H), 9.6 (s,1H,NH), 7.23 (s, 1H, NH2); Anal. Calcd for 
C14H11N3O3S:C(55.80), H(3.68), N(13.95); Found: C (55.50), H 
(3.48), N (13.65). 
 
N-[(3Z)-2-oxo-1,2-dihydro-3H-indol-3-ylidene]benzamide  
(1l)     
 
M.P: 242-245℃; Yield: 87%; IR (cm-1): 3393 (NH Stret), 1612 
(C=N); 1H-NMR (DMSO d6): (aromatic CH Bend), 6.3-6.9 (m, 
7H,Ar-H), 9.4 (s,1H,NH); Anal. Calcd for C15H10N2O2: C(71.99), 
H(4.03), N(11.19 ); Found: C (71.69), H (3.73), N (10.99). 
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(3Z)-3-[(2,4,5-trifluorophenyl)imino]-1,3-dihydro-2H-indol-
2-one  
(1m)   
 
M.P: 219-222℃; Yield: 76%; IR (cm-1): 3392 (NH Stret), 1629 
(C=N), 1026(Ar-F); 1H-NMR (DMSO d6): 6.5-7.2 (m, 7H,Ar-H), 
11.03 (s,1H,NH) ; Anal. Calcd for C14H7F3N2O:C(60.88), H(2.55 
), N(10.14); Found: C (60.68), H (2.35), N (9.84). 
 
2-chloro-4-{[(3Z)-2-oxo-1,2-dihydro-3H-indol-3-
ylidene]amino}benzonitrile  
(1n)   
 
M.P: 227-229℃; Yield: 79%; IR (cm-1): 3358 (NH Stret), 
1616(C=N), 2220(C≡N), 666(Ar-Cl); 1H-NMR (DMSO d6): 6.3-
6.7 (m, 7H,Ar-H), 11.6 (s,1H,NH) ; Anal. Calcd for C15H8ClN3O: 
C(63.96 ), H(2.86), N(14.92); Found: C (63.66), H (2.66), N 
(14.62). 
 
(3Z)-3-[(3-nitrophenyl)imino]-1,3-dihydro-2H-indol-2-one  
(1o)    
 
M.P: 238-243℃; Yield: 84%; IR (cm-1): 3394 (NH Stret), 
1630(C=N), 1518, 1346(Ar-NO2); 1H-NMR (DMSO d6): 6.3-6.9 
(m, 9H,Ar-H), 10.09 (s,1H,NH) ; Anal. Calcd for C14H9N3O3: 
C(62.92 ), H( 3.39), N(15.72); Found: C (62.72), H (3.09), N 
(15.52). 
 
(3Z)-3-{[2-methyl-3-(trifluoromethyl)phenyl]imino}-1,3-
dihydro-2H-indol-2-one  
(1p) 
 
M.P: 266-269℃; Yield: 75%; IR (cm-1): 3394 (NH Stret), 1632 
(C=N), 2879 (CH3 Stret), 1390 (CH3 Bend), 1206 (Ar-F); 1H-
NMR (DMSO d6): 6.1-6.6 (m, 8H, Ar-H), 2.4 (s,1H, Ar-H); Anal. 
Calcd for C16H11F3N2O:C (63.16), H(3.64), N(9.21); Found: C 
(62.96), H (3.34), N (9.01). 
 
(3Z)-3-[(2-chloro-4-nitrophenyl)imino]-1,3-dihydro-2H-
indol-2-one  
(1q)     
 
M.P: 214-217℃; Yield: 83%; IR (cm-1): 3393 (NH Stret), 1612 
(C=N), 1513, 1321 (Ar-NO2), 697(Ar-Cl); 1H-NMR (DMSO d6): 
6.8-7.0 (m, 7H, Ar-H), 11.02 (s,1H,NH); Anal. Calcd for 
C14H8ClN3O3: C (55.74), H(2.67), N(13.93); Found: C (55.54), H 
(2.37), N (13.73). 
 
(3Z)-3-[(3,5-dimethoxyphenyl)imino]-1,3-dihydro-2H-indol-
2-one  
(1r)    
 
M.P: 247-249℃; Yield: 78%; IR (cm-1): 3392 (NH Stret), 1634 
(C=N), 1261(C-O), 2929(CH3 Stret), 1375(CH3 Bend); 1H-NMR 
(DMSO d6):6.5-6.9 (m, 4H,Ar-H), 11.02 (s, 1H,NH), 3.4 (s, 1H, 
OCH3); Anal. Calcd for C16H14N2O3: C(68.07), H(5.00), N(9.92); 
Found: C (67.77), H (4.80), N (9.62). 
 
Antimicrobial activity (Zone of inhibition) 
 
The zone of inhibition was determined by paper disc diffusion 
method32. Amoxicillin and Clotrimazole at concentration 100 
microgram/ml were used as standard drug for antibacterial 

activity and anti fungal activity respectively. Results were 
presented in terms of diameter (mm) of zone of inhibition. 
 
Anti oxidant activity 
 
The ability of test compounds to scavenge hydrogen peroxide was 
determined according to the method of Sanchez33 and Famey34. 
The percentage of H2O2 scavenging of test and standard 
compounds was calculated by: % scavenged [H2 O2] = [(A control 
–A sample)/ A control] ×100  
 
Results were expressed as IC50 values i.e. concentration of test 
compound required to scavenge 50% free radical. 
 
Molecular docking 
 
Protein and ligand preparation 
 
The procedure starts with a protein and its co-crystallized ligand. 
It finishes with a partially optimized protein-ligand complex to 
which hydrogens have been added, subject to adjustment of 
protonation states for ionisable residues, modification of 
tautomeric forms for histidine residues and repositioning of 
reorient-able hydrogens (e.g. Side chain hydroxyl hydrogens). 
The first step is to prepare the co-crystallized ligand by making 
sure that the multiple bonds are defined correctly, and hydrogens 
are properly added. Second step is to neutralise residues that do 
not participate in salt bridges and that are more than a specified 
distance from the nearest ligand atom; by default, it chooses the 
value between 1 and 2 nm. The third step is to post process the 
peripheral receptor. This is necessary because the judgments 
made by the preparation procedure will not always be correct. 
Step four ads structural waters if any are to be kept. Fifth step 
adds hydrogens to the protein, to any cofactors and to any added 
structural waters, and the final step carries out a series of 
restrained minimization on the protein-ligand complex. Ligand 
preparation was done in Lig Prep, Maestro 9.8, using force field 
OPLS2005. 
 
Grid Generation 
 
Grid was generated with respect to the co-crystallized ligand 5-
imino-4-(3trifluoromethylphenylazo)-5H-pyrazol-3-ylamine.  
 
 Validation 
 
Co-crystallized ligand was extracted and prepared in Ligprep. 
The ligand was docked in generated grid of 2GG2. The RMSD 
value of newly docked pose and earlier co-crystallized docked 
pose was found to be 0.2. 
 
Ligand Docking 
 
Docking studies were done in extra precision mode, by defining 
10 as maximum number of poses. 
 
ADME prediction 
 
The synthesized compounds were sketched and prepared using 
Ligprep 2.3. Using Quik Prop 3.2 module of Schrödinger the 
ADME properties were calculated using fast mode. The desirable 
properties were screened from the overall output and considered 
for further analysis. 
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Table 1: Comparative Study of the Docking Score, Glide Energy and H-Bond Interactions for all the Synthesized Compounds 
 

Ligand Glide Score (Kcalmol-1) Glide Energy H-bonding Residues in e-MetAP 

1a -4.7 -35.1 HIE 79 

1b -4.9 -27.3 No interaction 

1c -4.3 -31.5 CYS169 

1d -6.3 -31.5 THR99 

1e -4.6 -31.0 CYS169 

1f -5.4 -36.4 HIE79 

1g -4.6 -31.8 CYS169 

1h -5.2 -36.9 HIE79 

1i -5.1 -36.2 HIE79 

1j -4.5 -34.9 HIE79 

1k -4.8 -34.9 No interaction 

1l -5.1 -40.0 GLU204 

1m -4.6 -30.3 HIE79 

1n -5.4 -36.5 HIE79 

1o -4.7 -35.0 HIE79 

1p -5.6 -36.6 HIE79 

1q -5.0 -37.3 HIE79 

1r -5.2 -38.3 HIE79 

 
Table 2: ADME Profile of synthesized compounds 

 

Molecule MW QPPCaco CNS QlogKhsa #metab %Absorption QPlogPo/w 

1a 267.243 198.077 -2 -0.102 1 78.254 1.742 

1b 174.159 208.519 -1 -0.786 0 67.634 -0.14 

1c 302.304 23.443 -2 -0.658 0 57.787 1.08 

1d 162.148 286.576 -1 -0.688 0 71.271 0.059 

1e 302.304 23.443 -2 -0.658 0 57.787 1.08 

1f 261.282 401.171 -1 -0.077 1 85.383 2.023 

1g 302.304 23.816 -2 -0.659 0 57.96 1.088 

1h 301.688 341.506 -1 -0.012 1 86.091 2.357 

1i 281.701 392.458 -1 -0.118 0 85.966 2.151 

1j 267.243 341.633 -1 -0.122 1 83.237 1.869 

1k 301.319 79.496 -2 -0.527 0 62.767 0.309 

1l 250.256 796.976 0 -0.288 0 89.718 1.852 

1m 276.217 1784.101 1 0.048 0 100 3.091 

1n 281.701 384.505 -1 -0.113 0 85.956 2.177 

1o 267.243 203.071 -2 -0.104 1 78.451 1.743 

1p 304.271 2055.308 1 0.284 2 100 3.615 
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1q 301.688 221.361 -2 -0.005 1 81.754 2.192 

1r 282.298 1747.192 0 -0.04 2 100 2.663 

 
Table 3: Antimicrobial activity (Paper Disc Diffusion) zone of inhibition (MM) 

 

 
Compounds 

ANTI BACTERIAL ACTIVITY ANTIFUNGAL 
 

C. albicans 

ACTIVITY 
 

C. cocii S. aureus E. faecalis E. coli P. aeruginosa 

1a 21 18 20 9 22 19 

1b 19 24 15 12 19 16 

1c 25 20 19 10 26 23 

1d 20 19 13 10 21 21 

1e 17 14 18 11 29 18 

1f 24 11 20 8 18 15 

1g 26 23 11 10 25 20 

1h 16 15 19 6 27 21 

1i 14 26 14 9 27 15 

1j 25 19 13 7 26 20 

1k 12 11 18 12 26 21 

1l 29 21 12 8 21 18 

1m 15 19 17 10 29 21 

1n 14 13 21 9 28 17 

1o 27 15 19 9 19 23 

1p 22 25 16 11 27 21 

1q 13 23 12 10 23 15 

1r 19 21 15 9 21 19 

Amoxycillin 40 35 25 18 - - 

Clotrimazole - - - - 34 28 

 
Table 4: Antioxidant activity (H2O2method) IC50 

 

Compounds Substituent’s IC50 µg/ml 

1a 1-NO2 48.63 

1b 1-COH 66.71 

1c 1-SOOH 51.09 

1d 1-OH 73.45 

1e 1-SOOH,1-OH 56.39 

1f 1-CH3. 1-C≡N 65.43 

1g 1-COCH3 69.70 

1h 1-NO2,1-Cl 45.14 

1i 1-Cl,1-C≡N 60.04 

1j 1-NO2 47.49 



Anjali	et	al.	Int.	Res.	J.	Pharm.	2019,	10	(9)	

 

228	

1k 1-SOONH2 57.23 

1l 1-COC6H5 68.13 

1m 3-F 63.27 

1n 1-Cl,1-C≡N 59.85 

1o 1-NO2 47.26 

1p 1-CH3,3-F 65.79 

1q 1-Cl,1-NO2 44.56 

1r 2-OCH3 75.18 

Ascorbic Acid Standard 5.84 

 

 
 

Figure 2: Interaction of Compound 1m with e-MetAP in 3-d and 2-D 
 
RESULTS AND DISCUSSION 
 
Chemistry 
 
The schiff bases of isatin were synthesized as presented in the 
above scheme by reacting equimolar quantities of isatin with 
substituted anilines in good yield (75-90%). The analytical and 
spectral data of all the synthesized compounds were in full 
agreement with the proposed structures. The IR spectra of 
synthesized compounds under study were recorded in the solid 
state using attenuated transmission reflectance. The IR spectra of 
compounds (1a-1r) showed the appearance of characteristic C=N 
bands within 1610-1635 cm-1 region and NH spectra within 3350-
3400 cm-1 region. The 1H-NMR spectra of synthesized 
compounds showed characteristic peak between 6.3-7.2 for the 
aromatic hydrogens and NH leads to a singlet equivalent to one 
hydrogen at 9.4-11.6. For compounds 1c and 1d the characteristic 
peak was observed at δ11.02 (s, 1H, SO3H), 13.3 (s,1H, NOH) 
respectively. For compounds, 1g and 1r the characteristic peak 
was observed at δ3.4 (s, 1H, OCH3), 2.4 (s, 1H, COCH3) 
respectively. 
 
Molecular Docking 
 
All the compounds (1a-1r) were subjected to molecular docking. 
A comparative study of glide energy and hydrogen bond (Table 
1) interaction in Methionine amino peptidase in E. coli (eMetAP) 
was performed which revealed that all the compounds showed 
good to moderate interaction with the receptor. The synthesized 
ligands interacted with the receptor e-Methionine amino 
peptidase in E. coli (Escherichia coli) by forming hydrogen bonds 
with this receptor. The H-boning interaction of the synthesized 
ligands and the receptor includes bonding with THR99, GLU204, 
CYS169 and HIE79. The ligands 1l and 1b did not show 
interaction through H-bonding. Compound 1m showed good 
interaction with e-MetAP (Figure 2). 
 
 

ADME Prediction 
 
The ADME profile (Table 2) of all the synthesized compounds 
was analyzed to be optimum to show a drug able behavior. All 
the ligands have satisfied the molecular weight criteria as per 
Lipinski’s rule. QPP Caco parameter of the ligands had shown 
optimum result except four ligands having QPP Caco value less 
than 25. The CNS activity parameter of the ligands is -2 to 1 
depicting negligible CNS activity in case of ligands having value 
between 0 to -2. All the rest parameters have the optimum result 
for the synthesized ligands except QPlogPo/w parameter for some 
of the ligands. 
 
Antimicrobial activity and Antioxidant activity 
 
Antimicrobial activity of synthesized compounds was compared 
against the standard drug Amoxicillin for antibacterial activity 
and Clotrimazole for anti fungal activity. The synthesized 
compounds 1j, 1m, 1b, 1l, 1o, 1c, 1e, 1n, 1p showed broad 
spectrum of activity as shown in Table 3. The antioxidant activity 
of the synthesized compounds was performed by H2O2 method. 
Their activity was compared against the standard Ascorbic acid. 
The synthesized compound 1q showed potent activity as 
antioxidant as shown in Table 4. 
 
CONCLUSION 
 
Several isatin derivatives were synthesized on the basis of results 
obtained from molecular docking and ADME studies. The 
synthesized compounds were characterized by 1H-NMR and IR 
spectra. The compounds were studied for their antimicrobial and 
antioxidant activities which have shown good to moderate results. 
Molecular docking studies of compounds 1d, 1m and 1n were also 
carried out and they showed good interaction with the e-
Methionine amino peptidase (e-MetAP) 
 
 
 



Anjali	et	al.	Int.	Res.	J.	Pharm.	2019,	10	(9)	

 

229	

ACKNOWLEDGEMENT 
 
The authors are thankful to the DIPSAR faculty for providing the 
necessary chemicals for our work and to the In-charge, Central 
Instrumentation Facility (CIF) (Jamia Hamdard) for spectral 
analysis of compounds. One of the author (Anjali) wish to express 
her gratitude and appreciation to All India Council for Technical 
Education, New Delhi, India for granting the fellowship.  
 
REFERENCES 
 
1. Gassman PG, Cue Jr BW, Luh TY. A general method for the 

synthesis of isatins. Journal of Organic Chemistry 1977; 42: 
1344-1348. 

2. Smith K, El Hiti GA, Hawes AC. A Novel Procedure for the 
Formation of Isatinsvia Carbonylation of Lithiated N′-Aryl-
N,N-dimethylureas. Synlett 1999; 1999: 945-947. 

3. Kurihara T, Nasu K, Mizuhara Y, Hayashi K. Reaction of 3-
[3-(2-Nitrophenyl)-2-propenylidene]-2,4-pentanedione with 
Hydroxylamine Hydrochloride. Formation of a2-
Chloromethyleneindolin-3-one, Chemical and 
Pharmaceutical Bulletin 1982; 30: 2742-2746. 

4. Ozawa F, Yanagihara H, Yamamoto A. Palladium-catalyzed 
double carbonylation ofaryl halides affording. alpha.-keto 
amides. Applications to synthesis of isatin andquinoline 
derivatives. Journal of Organic Chemistry 1986; 51: 415-417. 

5. Patel A, Bari S, Talele G, Patel J, Sarangapani M. Synthesis 
and Antimicrobial Activity of Some New Isatin Derivatives. 
Iranian Journal of Pharmaceutical Research 2006; 4: 249- 
254. 

6. Pandeya SN, Srivastava M, Pathak AK, Nath G. Synthesis of 
6-methyl-2-oxo4-phenyl (substituted)- 1,2,3,4-
tetrahydropyrimidine-5- carboxylic acid (2-oxo-1,2-dihydro 
(1,5-sustituted) -indol-3-ylidene)-hydrazide and their 
biological activity. Journal of Pharmacy Research 2010; 3: 
2270-2272. 

7. Pardasani RT, Pardasani P, Muktawat S, Chaturvedi V. 
Reaction of 2-thiazoline-2-thiolwithisatin derivatives. 
Phosphorous, Sulphur and Silicon and the related elements 
1998; 142: 221-227. 

8. RavichandranV, Mohan S, Suresh Kumar K. Synthesis and 
antimicrobial activity of Mannich basesofisatin and its 
derivatives with 2-[(2, 6-dichlorophenyl) amino]phenylacetic 
acid. ARKIVOC 2007; 14: 51-57. 

9. Varma RS, Pandeya RK. Synthesis of 3-(p-(p-alkoxy 
carbonyl) phenyl)-carbonyl)-phenyl) imino)-2-indolinones as 
potentially biologically active agents. Indian Journal of 
Pharmaceutical Sciences 1982; 46: 132-135. 

10. Reddy RK. J. Cobalt (II), Ni (II), Cu (II), Zn (II), CD (II), Hg 
(II), U02 (VI) and th (IV) complexes from ONNN schiffbase 
ligand. Journal of the Chilean Chemical Society 2008; 53: 
1653-1657. 

11. Subudhi BB, PandaaPK, Bhattaa D, JenabA. Anticonvulsant 
and Antimicrobial Activity of Cu (II), Zn (II) and Co (II) 
Complex of Isatin 3-Glycine. Iranian Journal of 
Pharmaceutical Sciences 2009; 5: 83-88. 

12. Kumar A, Kaur H, Kumar S. Synthesis, Antipsychotic and 
Anticonvulsant Activity of some new 
pyrazolinyl/isoxazolinylindol-2-ones. International Journal 
of Chem Tech Research 2010; 2: 1010-1019.  

13. Prakash CR, Raja S, Saravanan G. Synthesis, 
characterization, and anticonvulsant activity of novel Schiff 
bases of isatin derivatives. International Journal of Pharmacy 
and Pharmaceutical Sciences 2010; 2: 177-181. 

14. Ragavendran JV, Sriram D, Patel SK, Reddy IV, Bhathwajan 
N. Design and synthesis of anticonvulsants from a combined 
phthalimide-GABA-anilide and hydrazone pharmacophore. 
European Journal of Medicinal Chemistry 2007; 42: 146-151. 

15. Selvam P, Murgesh M, Chandramohan M, Clerco ED. 
Design, synthesis and anti HIV activity of novel isatine-
sulphonamides. Indian Journal of Pharmaceutical Science 
2008;70: 90-94. 

16. Pandeya SN, Sriram D, Nath G. Synthesis antibacterial 
antifungal and anti HIV activity of schiff and mannich bases 
of isatin with N-[6chlorobenzothiazol-2-
yl]Thiosemicarbazide. Indian Journal Pharmaceutical 
Science 1999; 16: 358-361.  

17. Teitz Y, Ronen D, Vansover A, Stematsky T. Inhibition of 
human immunodeficiency virus by N-methylisatin-β4′:4′-
diethylthiosemicarbazone and N-allylisatin-β-4′,4′-
diallythiosemicarbazone. Antiviral Research 1994; 24: 305-
314. 

18. Mondal P, Jana S, Kanthal LK. T. Synthesis of novel 
mercapto-pyrimidine and amino-pyrimidine derivatives of 
indoline-2-one as potential antioxidant and antibacterial 
agent. Pharma Research 2010; 3: 17-26. 

19. Prakash CR, Raja1 S, Saravanan G, Kumar DP,  Selvam TP. 
Synthesis and Evaluation of Antioxidant Activities of Some 
Novel Isatin Derivatives and Analogs. Asian Journal of 
Research in Pharmaceutical Sciences 2011; 1: 140-143. 

20. Burnelli S, Andreani A, Granaiola M,  Leoni A. New isatin 
derivatives with antioxidant activity. European Journal of 
Medicinal Chemistry 2010; 45: 1374-1378. 

21. Naik N, Kumar HV, Vidyashree PB. Synthesis and evaluation 
of antioxidant potential of novelisatin analogues. Journal of 
Pharmacy Research 2011; 4: 2686-2689. 

22. Penthala R, Yerramreddy TR, Madadi NR, Crooks PA. 
Synthesis and in vitro evaluation of N-alkyl-3-hydroxy-3-(2-
imino-3-methyl-5-oxoimidazolidin-4-yl)indolin-2-one 
analogs as potential anticancer agents. Bio-organic and 
Medicinal Chemistry Letters 2010; 20: 4468-4471. 

23. Singh P, Kaur S, KumarV, Bedi PMS, Mahajan MP, Sehar I 
et al. Synthesis and in vitro cytotoxic evaluation of N-
alkylbromo and N-alkylphthalimido-isatins. Bio-organicand 
Medicinal Chemistry Letters 2011; 21: 3017-3020. 

24. Kaminskyy D, Khyluk D, Vasylenko O, ZaprutkoL, Lesyk 
RA. Facile Synthesis and Anticancer Activity Evaluation of 
Spiro [Thiazolidinone-Isatin] Conjugates. Scientia 
Pharmaceutica 2011; 79: 763–777. 

25. Srivastava, Srivastava S, Srivastava SD. Synthesis of new 
carbazolyl-thiadiazol-2-oxo-azetidines: Antimicrobial, 
anticonvulsant and anti-inflammatory agents. Indian Journal 
Chemistry 1999; 38: 183-187. 

26. Matheus ME, Violante Fde A, Garden SJ, Pinto AC. Isatins 
inhibit cyclooxygenase-2 and inducible nitric oxide synthase 
in a mouse macrophage cell line. European Journal of 
Pharmacology 2007; 556: 200-206. 

27. Medvedevb AE, Goodwin A, Clow A, Halket J, Glover V, 
Sandler M. Inhibitory potency of some isatin analogues on 
human monoamine oxidase A and B. Biochemical 
Pharmacology 1992; 44: 590-592.  

28. Palit G, Kumar R, Patnaik GK, Bhattacharya SK. Behavioral 
effects of isatin, a putative biological factor, in rhesus 
monkeys. Biogenic Amines 1997; 13: 131-142.  

29. Kulkarni MV, Kusanur RA, Ghate M. Synthesis of spiro 
[indolo-1,5-benzodiazepines] from 3-acetyl coumarins for 
use as possible anti anxiety agents. Journal of Chemical 
Sciences 2004; 116: 265-270. 

30. Sarangapani M, Swathi K, Srinivas A. Design, synthesis and 
biological evaluation of 5-[2(3)dialkylamino alkoxy] indole 
2,3-diones as new antihistamine agents. Journal of Chemical 
and Pharmaceutical Research 2010; 2: 220-225. 

31. Nataraj KS, Venkateshwara RJ, Jayaveera KN. Diuretic 
activity of some novel isatin derivatives. Journalof Pharmacy 
Research 2010; 3: 863-865. 



Anjali	et	al.	Int.	Res.	J.	Pharm.	2019,	10	(9)	

 

230	

32. De Beer EJ, Sherwood MB. The paper disc agar plate method 
for the assay of antibiotic substances. Journal of Bacteriology 
1945; 50: 459-467. 

33. Bouayed J, Bohn T. Exogenous anti oxidants-double-edged 
swords in cellular redoc state: health beneficial effects at 
physiologic doses versus deleterious effects at high 
doses. Oxidative Medicine and Cellular Longevity 2010; 3: 
228-237. 

34. Davis CD, Tsuji PA, Milner JA. Seleno proteins and Cancer 
Prevention. Annual Review of Nutrition 2012; 32: 73-95. 

 
Cite this article as:  
  
Anjali et al. Synthesis, Characterisation, antioxidant and 
antimicrobial activity of Isatin derivatives. Int. Res. J. Pharm. 
2019;10(9):223-230 http://dx.doi.org/10.7897/2230-
8407.1009286    

  
 

Source of support: All India Council for Technical Education, New Delhi, India, Conflict of interest: None Declared 
 

Disclaimer:	IRJP	is	solely	owned	by	Moksha	Publishing	House	-	A	non-profit	publishing	house,	dedicated	to	publish	quality	research,	while	
every	effort	has	been	taken	to	verify	the	accuracy	of	the	content	published	in	our	Journal.	IRJP	cannot	accept	any	responsibility	or	liability	for	
the	site	content	and	articles	published.	The	views	expressed	in	articles	by	our	contributing	authors	are	not	necessarily	those	of	IRJP	editor	or	
editorial	board	members.	
 


