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A series of 3-(arylthiosemicarbazono)-2-indolinones 1, l-methyl-3-(arylthiosemicarbazono)-2-indo- 
linones 2 and l-(aminomethyl)-3-(arylthiosemicarbazono)-2-indolinones 3 have been synthesised. All 
compounds were screened for their antiviral activity against Sunnhemp rosette virus (SRV) in virro as 
well as in vivo. Twelve compounds show significant antiviral activity. 

Potentiell biologisch nktlve Verbindungen, 32. Mitt.”: Synthese und ant ivide WirksnmLeit 
einiger substituierter 3-Arylthiosemicarb~no-2-indolinone 

Es wird iiber die Synthese von 3-Arylthiosemicarbazono-2-indolinonen 1, 1-Methyl-3-arylthiosemi- 
carbazono-2-indolinonen 2 und 1-Aminome thyl-3-arylthiosemicarbazono-2-indolinonen 3 berichtet. 
Die synthetisierten Verbindungen sind gegen Sunnhemp rosette virus (SRV) mit Chenopodium 
amaranticofor als Wirtspflanze getestet worden. Zwolf Verbindungen zeigen starke Virushem- 
mung. 

Isatin derivatives have generally been associated with antiviral”, antibacterial3), anthelminti~~’ and 
herbicidal” properties. In addition to this, cysticidaf“ and hypotensive” responses have also been 
reported in certain isatin derivatives. 

The biological activities of thiosemicarbazides and thiosemicarbazones are well 
established’)’. Thompson et aL9) have suggested that their activity is due to the presence of a 
cyclic component and a =N-NH-C(S)-N-H, group. In the present paper, we report the 
synthesis of arylthiosemicarbazides incorporated isatins. 

Condensation of isatin with arylthiosemicarbazides”) in equimolar quantities in ethanol 
gave 1. Compounds 1 were also prepared”) by refluxing 3-arylimin0-2-indolinones~~) with 
arylthiosemicarbazides. The conformity of the products prepared by both methods was 
checked by TIC, m.p., mixed m.p. and superimposable IR. Treatment of isatin with 
dimethylsulphate in ethanolic potassium hydroxide yielded 1-methylisatin, which was 
reacted with arylthiosernicarbazides to yield 2. Monnich condensation of 1 with secondary 
amines furnished 3. All the synthesised compounds gave satisfactory elemental analysis. 
Further support for their structures was derived from IR spectral data. 
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l : R = H  
2: R = CHj  

3: R = C 4 - 0  

4: R = C n 2 - ~ 0  

Authors are thankful to the Head of Chemistry Department for providing laboratory facilities and to 
the U.G.C., New Delhi for the financial assistance. Thanks are also due to Dr. R.S.  Kapil for his 
interest in the work. 

Experimental 

MP: open capillary tubes, uncorr. ZR spectra: Perkin-Elmer 137 and 177 spectrophotometers 
(KBr). 

3-Arylthiosemicarbazono-2-indolinones 1 (Table I )  

Method A :  A mixture of 4.41 g (0.03 mol) of isatin and 0.03 mol of arylthiosemicarbazide in 25 ml of 
ethanol, containing 2 drops of glacial acetic acid was refluxed for 2 h. The reaction mixture was 
allowed to cool to room temp. The solid mass separated was recrystallised from ethylacetate. 
Merhod B: A solution of 4mmol. of isatin in dry benzene was refluxed with 4mmol. of 
arylthiosemicarbazide in a “Dean Stark’s apparatus” for 4 h. The reaction mixture was cooled and the 
solid product thus separated was washed with pet. ether (b.p. 60-800) and dried in air. 

Table 1: 3-Arylthiosemicarbazono-2-indolinones 1 

Molecular Calcd. 
76 formula Found 

(Mol. Wt.) N 
Y! Compound R’ 

No. 

18 H 60 234-235 c15 2 N 4 0 S  18.8 
(296) 18.7 

l b  c1 60 241 -242 C l S H l I C ~ 4 0 S  16.9 
(330.5) 16.9 

lc  Br 70 242-243 Cis Hi 1 BrN40S 14.9 
(375) 14.8 

Id Me 60 238-239 C16H14N40S 18.1 
(310) 17.8 

le OMe 65 242-243 C16H14N402S 17.2 
(326) 17.0 

IR (KBr): 3200,3300 cm-’ (NH); 1690-1700 cm-1 (C=O); 1160-70 an-* (C=S). 
1590-1600 cm-’ (C=N). 

I -Methyl-3-arylthiosemicarbazono-2-indolinones 2 (Table 2) 

2 were prepared by heating 3.220 (0.02mol) of 1-methylisatin with 0.02 mol of arylthiosernicarbazide 
in 25 ml of ethanol containing 3 drops of glacial acetic acid for 4 h under reflux. At the end of this 
period, the mixture was cooled and the solid product was recrystallised from ethylacetate. 
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Table 2: 1 -Methyl-3-aryithiosemicarbazono-2-indolinones 2 
~~ ~ 

Compound R' Yield mp Molecular Calcd. Found 
No. % OC formula 

(Mol. Wt.) 

C: 61.9 61.8 2a H 60 226-227 C16H14N4OS 
(3 10) H: 4.51 4.85 

(344.5) 

(389) 

(324) 

(340) 

2b Cl 65 235-236 C16H13ClN40S N: 16.3 15.9 

2c Br 68 242-243 C16H13BrN40S N: 14.4 13.9 

2d Me 69 218-219 c i7H 16 N4 0 s  N: 17.3 16.9 

2e OMe 62 200-201 C17H16N402S N: 16.5 16.6 

Table 3: 1 -Aminomethyl-3-arylthiosemicarbazono-2-indolinones 3, 4 

Compound R' Yield mp Elemental 
No. % O C  Molecular analysis 

formula Calcd. Found 

31 H 60 160-161 CZl H23NSOS N: 17.8 17.4 
(393) 

(4 27.5 ) 

(472) H: 4.66 4.55 

(423) 

3b CI 55 184-185 C~~H~ZCINSOS N: 16.4 15.9 

3c Br 60 170-1 71 CzlHZ2BrNSOS C: 53.4 53.2 

3d OMe 62 168-169 C~zH25N502S N: 16.6 16.1 

4a H 65 186-187 CzoH21N502S N: 17.7 17.5 
(395) 

4b CI 65 18 1 -- 182 C2oH2oflN~OzS C: 55.6 55.4 
(4 29.5) H: 4.65 5.01 

(474) 

(409) H: 5.62 5.80 

(425) 

4c Br 72 185 -186 C20HZOBrN502S N: 14.8 15.1 

4d Me 63 16 1 - 1 62 C2lH23N502S C: 61.6 61.9 

4e OMe 65 187-188 C Z ~ H ~ ~ N ~ O ~ S  N: 16.5 16.1 

IR (KBr): k and 4c, 3200 (N-H), 2920 (-CH), 1690 (C=O), 1590 (C=N), 
1160-70cm-' (C=S).  
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1 -Aminomethyl-3-arylthiosemicarbazono-2-indolinones 3 (Table 3) 
0.01 m o l l  was suspended in 15 ml of warm ethanol. To this suspension 1.5 ml of 37 % formalin and 
0.01 mol of amine were added with vigorous stirring. This mixture was then heated on a water bath for 
1Omin and allowed to stand at room temp. overnight. The product separated was washed with cold 
methanol und dried well in air. Finally, it was recrystallized from carbon tetrachloride pet. ether (bp. 
60-800). 

Antiviral Activity 
The culture of Sunnhemp rosette virus (SRV)") was maintained in Crotalaria juncea plants. The virus 
inoculum was prepared by grinding fresh leaves showing severe disease symptoms in a sterilized pestle 
and mortar with an equal amount (WN) of distilled water. The pulp obtained was squeezed through 
two folds of cheese cloth. The solution was partially clarified by centrifugation at 5OOOg for 15min. 
The supernatant thus obtained was diluted to 1/100 with sterile water and used as inoculurn. 
The solutions of the test compounds were prepared by dissolving 5mg compound in 0.5ml 
N,N-dimethylformamide then 4.5ml ethanol was added. The mixture was diluted with 5 ml sterile 
water so as to make its final vol. 10ml. This solution is called test solution. 
For evaluating the in-vino antiviral activity of the compounds, 1 ml of the test solution was mixed 
separately with one rnl of virus inoculum, incubated at room temp. for 15 min and then inoculated on 
six leaves of C.  amaranticolor plants. An equal number of leaves rubbed with a mixture of virus and 
solvent (1:l) served as controls. The treatments were distributed on Latin square pattern. 

Table 4: Antiviral activity of 1, 2,  3 and 4 against Sunnhemp rosette virus in Chenopodium 
amaranticolor leaves 

% inhibition 

Compound No. Mixture of virus and chemical incu- 
bated in-vitro and then applied 

l a  42.6Sb 24.26 
l b  31.29b 15.92 
l c  80.44a 72.96' 
Id 75.68' 76.25' 
le 41.67' 83.14' 
2a 22.28 45.22b 

2c 27.21 81.25' 
2d 72.62' 28.55 
2e 82.65' 76.15' 

3b 0.4 2 10.25 
3c 77.55' 59.26' 
M 37.92b 55.42' 
40 14.46 15.46 
4b 67.34' 75.91' 
4c 35.04b 48.2Sb 
4d 27.04 24.41 
4e 27.21 45.25b 

Applied 24 h prior 
to virus challenge 

2b 35.04b 49.45' 

3a -11.44 25.22b 

Data significant, a = at 1 % level, b = at 5 % level. 



922 Varma, Garg, Verma and Awasthi Arch. Pharm. 

For in-vivo activity, test solutions were rubbed separately on to the upper surface of leaves of C. 
amaranricolor plants, 24 h prior to virus challenge. An equal number of identical leaves rubbed with 
distilled water, instead of chemical solution, served as control. 
Local lesions were counted 6 8  dafter virus inoculation and the percentage inhibition of virus activity 
was calculated by the formula c x  100, where C is the number of local lesions on controls and T on 
treated leaves. 
All the experiments were performed in an insect free glass house. At least 3-5 C.amaranticolorplants 
of same height and vigour with 4-6 equal. sued leaves were used for each treatment. Before virus 
inoculation, leaves were washed with distilled water, blotted dry and sprinkled with 600 mesh 
carborundum powder. 
The data were analysed statistically for the significance of results"). 
It is evident from the results presented in Table 4 that many of the compounds which have shown high 
antiviral activity in-vitro were active in-vivo as well. Since they have shown activity both in-vitro as 
well as in-vivo, it is most probable that they affect the virus particles directly either by forming an 
inhibitor virus complex or by competition for receptor sites or they may act indirectly through the host 
by altering host cell phy~iology'~'~). 
The antiviral activity exhibited by these compounds vaned depending on the substitution pattern of 
the 3-aryl group. 
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