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Structure of the synthesized schiff bases was supported 
by IR, 1H-NMR and Mass spectral studies. In IR 
spectra, a prominent peak was observed for lactone 
of coumarins (1), (2), (3) and (4a-m) from 1735-
1719 cm-1ν. In 1H-NMR spectra, the signal due to 
–N=CH- protons appeared as singlet at 8.98, heteroAr-
H(d) proton appeared as singlet at 8.73, heteroAr-H(e) 
proton appeared as doublet at 8.42, Ar-H(g,g’) two 
protons appeared as doublet at 7.97 (J = 8.27cps), 
Ar-H(c) proton appeared as doublet at 7.75, Ar-
H(b) proton appeared as doublet of doublet at 7.65, 
Ar-H(h,h’) proton appeared as doublet of doublet 
at 7.51 and Ar-H(a) proton appeared as doublet at 
7.27. Molecular ion peak was observed at 445 and 
base peak at 196. These observations supported the 
formation of the resulting compound (4a). Out of 
the fourteen compounds subjected for qualitative 
antibacterial activity, one of the test compounds 
(4a), was shown to be active greater than that of test 
compounds such as (4), (4c), (4d), (4i), (4l) and (4m). 
All the test compounds were subjected for quantitative 
antibacterial determination and compounds, such 
as (4a), showed minimum inhibitory concentration 
at 147 μg and 141 μg against Bacillus subtilis and 
Escherichia coli, respectively when compared to that 
of the activity against standard drug ampicillin.
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isatin and its derivatives (5-chloro, 5-bromo, 5-fl ouro, 
5-methyl and N-acetyl) with sulphadimidine in the 
presence of glacial acetic acid9.

In the method adopted for antiviral activity against 
SARS-CoV in vero cells10. Vero E6 cells in 96-well 
tissue culture plates were used confluent. Culture 
medium was removed and 100 μL of minimum 
essential medium supplemented with 2% fetal bovine 
serum containing an appropriate concentration of 
antiviral compound was added. Inside a biosafety 
laboratory-3,25 μL of a SARS-CoV virus solution 
added. Five concentrations were tested for cytotoxicity 
of the antiviral compounds. After an incubation 
period of three days at 37º in 5% CO2, the inhibition 
of the cytopathic effect (CPE) by the compounds 
was measured in a spectrophotometer (at 492) by 
the reduction by cellular dehydrogenase of the 
3-(4,5-dimethylthiazol-2-yl)-5-(3-carboxymethoxy-
phenyl)-2-(4-sulfophenyl)-2H-tetrzolium(MTS) dye 
(Cell titer 96 Aqueous One Solution kit, promega) 
(20 μL MTS for 3h at 37º) in to a water soluble 
coloured formazan product. The antiviral activity and 
cytotoxcity of the test compounds are presented in 
Table 1.

Replication assay undertaken with Huh-5-2 cells11-13 [a 
cell line with a persistent HCV replication 1389luc-
ubi-neo/NS3-3/5.1; replication with fi refl y luciferase-
lubquitin-neomycine phosphotransferase fusion protein 
EMCV-IRES drivan NS3-5B HCV polyprotein] was 
cultured in RPMI medium 2 mM glutamine, 1× non 

Isatin (2,3-dioxoindole), a versatile lead molecule for 
potential bioactive agents, and its derivatives were 
reported to posses anticancer1, antibacterial activities2-4. 
Methisazone (N-methylisatin-β-thiosemicarbazone) 
was one of the fi rst clinically used synthetic antiviral 
agent5. Isatin derivative were reported for antiviral 
activity against a verity of pathogens viruses6 and 
N,N-disubstitutedthiosemicarbazone derivative of 
isatin were tested for inhibition of HIV-1 replication7. 
Previously we reported synthesis of novel isatin 
derivatives and evaluated antiviral activity against 
HIV-1 and HIV-2 in MT-4 cells8. Signifi cant antiviral 
activity was observed with these compounds against 
HIV-1 replication9.

In view of the broad spectrum activities of isatin 
derivatives, we aimed at evaluating the antiviral 
activity of some novel 4-1[(1,2-dihydro-2-oxo-3H-
indol-3-ylidene)amino]-N(4,6-dimethyl-2-pyrimidiny)-
benzenesulphonamide and its derivatives (fig. 1) 
against pathogenic viruses such as hepatitis C virus 
(HCV) in human hepatoblastoma cells (Huh 5-2 cells) 
and Severe Acute Respiratory Syndrome corona virus 
(SARS-CoV) in Vero cultures.

4-[(1,2-dihydro-2-oxo-3H-indol-3-ylidene)amino]-
N(4,6-dimethyl-2-pyrimidiny)benzene sulphonamide and 
its derivatives (fi g. 1) were prepared by condensing the 
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Fig. 1: N-(4,6-dimethylpyridin-2-yl)-4-(2-oxo-1,2-dihydroindol-3-
ylideneamino) benzenesulfonamide and its derivatives.
R and R1 for SPIII-5Br are Br and H, for SPIII-5Cl are Cl and H, for 
SPIII-5F are F and H, for SPIII-5H are H and H, for SPIII-Me are CH3 
and H and for SPIII-NA are H and COCH3, respectively.

TABLE 1: ANTIVIRAL ACTIVITY OF ISATIN DERIVATIVE 
AGAINST SARS-COV IN VERO E6 CELLS
Compound EC50

a CC50
b Maximum protection 

code (μg/ml) (μg/ml) (%) (at 125 μg/ml)
5CI-IS-AC >125 >125 0
SPIII-5H >125 >125 22
SPIII-5Cl >125 >125 10
SPIII-5Br >125 >125 2
SPIII-5F >125 >125 45
SPIII-5Me >125 >125 12
SPIII-NA >125 >125 12
a50% effective concentration required to reduce virus-induced cytopathicity 
by 50%. b50% cytotoxic concentration required to reduce host cell viability 
by 50%

4-[(1,2-dihydro-2-oxo-3H-indol-3-ylidene)amino]-N(4,6-dimethyl-2-pyrimidiny)benzene sulphonamide and its 
derivatives were evaluated for antiviral activity against Pathogenic viruses such as Hepatitis C Virus and SARS-
CoV in Vero and Huh 5-2 cells, respectively. The 5-fl uoro derivative inhibited the HCV RNA synthesis at 6 µg/ml, 
without toxicity at a concentration up to 42 µg/ml in Huh 5-2 cells. Among the compounds tested SPIII-5F exhibits 
the 45% maximum protection against replication of SARS-CoV in Vero cells.
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essential amino acid (Life Technologies, DC); 100 IU/ml 
penicillin and 100 μg/ml streptomycin and 250 μg/ml 
G418 (Geneticin, Life Technologies Washington DC). 
Cells were seeded at a density of 7000 cells per well 
in 96 well view plate TM (Packard, CA) in medium 
containing the same compounds as described above, 
except for G418. Cells were allowed to adhere and 
proliferate for 24 h. At that time, culture was removed 
and serial dilution of test compounds were added 
in culture medium lacking G418. Interferon alfa 2a 
(500 IU) was added as a positive control. Plates 
were further incubated at 37º and 5% CO2 for 72 h 
replication of HCV replicon in Huh-5 cells results 
in luciferase activity in the cells. Luciferase activity 
was measured by adding 50 μl of 1 × Gloysis buffer 
(Promega) for 15 min of followed by adding 50 μl 
Steady-Glo Luciferase assay reagent (promega). 
Luciferase activity was measured with luminometer 
and signal in each individual well was expressed as a 
percentage of the untreated culture. Parallel culture of 
Huh 5-2 cells, seeded at a density of 7000 cells/well of 
classical 96-well cell culture plates (Becton-Dicknson) 
were treated in a similar fashion except that no 
Glo-lysis buffer or Stady-Glo Luciferase reagent was 
added. Instead the density of the cluture was measured 
by means of the MTS method (Promega). The antiviral 
activity and cytotoxicity of the test compounds are 
prepared in Table 2.

From the antiviral and cytotoxicity assay it was 
observed that the compounds 4-[(1,2-dihydro-2-
oxo-3H-indol-3-ylidene)amino]-N(4,6-dimethyl-2-
pyrimidiny)benzene sulphonamide (SPIII-5H) and 
bromo derivative (SPIII-Br) inhibits HCV RNA 
synthesis at the EC50 of 17 and 19 μg/ml, respectively 
while its CC50 for cell growth was 42 μg/ml in Huh 
5-2 cells. The isatin lead molecule 5Cl-IS-AC did 
not inhibit the HCV RNA synthesis (EC50 and CC50 
more than 50 μg/ml) and the replication of SARS-
CoV (maximum protection 0%). SPIII derivative 

showed 2-45% maximum protection against the 
replication of SARS-CoV in Vero cells and compound 
SPIII 5F exhibited 45% maximum protection against 
the replication of acutely infected SARS-CoV in 
Vero cell.

The present study was aimed at investigating some 
novel isatin derivative for antiviral activities against 
HCV and SARS-CoV to identify potential bioactive 
agent in the series. From the results of biological 
activities it appeared that some of the derivatives 
showed antiviral activity against HCV virus in Huh 
5-3 cells.SPIII-5H and bromo derivatives inhibited the 
synthesis of HCV RNA, but only at a relatively high 
concentration (17 and 19 μl/ml).

In the present study, the test compound SPIII-5F 
inhibited the HCV RNA synthesis in Huh 5-2 Cells 
(SI=7) and 45% maximum protection against the 
replication against the replication of acutely infected 
SARS-CoV in Vero cells (Table 1 and 2 ). Isatin lead 
molecule (5CI-IS-AC) did not inhibit the HCV RNA 
synthesis and replication of SARS-CoV. Presence 
of sulphonamide side chain in the 3rd position was 
essential for antiviral activity (SPIII-5H, 5Br and 5F). 
Further modification in the series may help in 
optimizing antiHCV activity.
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Skin of an average adult body covers a surface of approximately 2 m2 and receives about one-third of the blood 
circulating through the body. The transdermal route of administration cannot be employed for a large number of 
drugs. The rationality of drug selection based on pharmacokinetic parameters and physicochemical properties of 
the drug are the important factors to be considered for deciding its suitability of drug for delivery by transdermal 
route.
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Over the past three decades, developing controlled 
drug delivery has become increasingly important in 
the pharmaceutical industry. The pharmacological 
response, both the desired therapeutic effect and the 
undesired adverse effect, of a drug is dependent on 
the concentration of the drug at the site of action, 
which in turn depends upon the dosage form and the 
extent of absorption of the drug at the site of action. 
Skin of an average adult body covers a surface of 
approximately 2 m2 and receives about one-third 
of the blood circulating through the body. Skin 
contains an uppermost layer, epidermis which has 
morphologically distinct regions; basal layer, spiny 
layer, stratum granulosum and upper most stratum 
corneum, it consists of highly cornified (dead) cells 
embedded in a continuous matrix of lipid membranous 
sheets. These extracellular membranes are unique in 
their compositions and are composed of ceramides, 
cholesterol and free fatty acids. The human skin surface 

is known to contain, on an average, 10-70 hair follicles 
and 200-250 sweat ducts on every square centimeters of 
the skin area1. It is one of the most readily accessible 
organs of the human body. The potential of using the 
intact skin as the port of drug administration to the 
human body has been recognised for several decades, 
but skin is a very difficult barrier to the ingress of 
materials allowing only small quantities of a drug to 
penetrate over a period of time2.

The transdermal route of administration cannot be 
employed for a large number of drugs. The objective 
of this paper is to focus on the rationality of drug 
selection based on pharmacokinetic parameters 
and physicochemical properties of the drug. 
Physiochemical factors such as solubility, crystallinity, 
molecular weight <400, polarity, melting point 
<200, partition coefficient Log P (octanol-water) 
between –1.0 to 4 must be considered3 (Table 1). 
Biological factor should also be considered such as 
skin irritation, site of application of the patch e.g. 
scopolamine patch for motion sickness is applied 
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