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ABSTRACT

x-(Methyl-phthalimido)-a’-(substituted styryl)-cyciohexanone thiosemicarbazones (IV) were
prepared by the reaction of a-(methyl-phthalimido)-cyclohexanone thiosemicarbazones (11I) with
aromatic aldehydes in ethanol. Four synthesised compounds were screened against Ranikhet
disease virus both in vitro and in vive for their antiviral activity at a concentration of 1 mg/ml/culture
and 2 mg embryo respectively and were found to inhibit 15-51 9 in vitro activity. No significant

activity in vito was observed.

INTRODUCTION

O NE of the areas, where most encouraging antiviral
activity has been encountered is that of thiosemi-
carbazones' % The most effective and potent com-
pound of this series is N-methyl isatin-g-thiosemi-
carbazone® !%. In view of aforesaid structural analogy,
a few new thiosemicarbazone derivatives have been
synthesised with the expectation that the presence of
thiosemicarbazone moiety in this class of compounds
might render improved therapeutic results.

The synthesis was accomplished along the following
route.
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EXPERIMENTAL PROCEDURE

The melting points were determined 1n open capil-
lacies 1n conc. H,SO, melting point bath and were
therefore uncorrected. IR spectra were recorded on
Perkin-Elmer spectrophotometer using KBr. PMR
spectra were recorded on Perkin—Elmer spectrometer
ustng TMS as internal reference {chemical shift in 9,
ppm). Purity of the compounds was checked on silica
gel TLC plates and the spots were located by iodine

vapours. All new compounds gave satisfactory Nand S
analysis.

N-(Methylphthalimido)}cyclohexanone ({1

N-Hydroxymethylphthalimide!? (0.01 mole) and
cyclohexanone {0.01 mole) were dissolved in the mi-
nimum quantity of conc. H,S0, (30ml)} and the
solution was cooled to 0°. The resultant reaction
mixture was stirred for one hour at room temperature
and left overnight. The mixture was poured into ice
cooled water. A dark brown solid separated which was
filtered and washed repeatedly with water to remove
any sulphonated product. The crude compound thus
obtained, was recrystallised from methanol as hight
brown needles, m.p. 115°, Anal, for C,H,¢NO;; N,
calced. 5429, Found N, 532%; Ir (KBr): 1750cm ™!
(C=0 in ketone), 1670cm ™! (C= O in amide), 2800,
2900 cm ™! (CH,). PMR {CDCl,): 67.5 (Ar-H), 61.2
(CH,-¢cyclic) and 65.5 (CH, N),

a-{Methylphthalimido)-cyclohexanonethiosemi-
carbazone (11])

A mixture of «-(methyl-phthalimido)-cyclohexa-
none and thiosemicarbazide (equimolar amounts) in

ethanol (50 ml) was refluxed for two hours on a stcam-
bath, The contents were cooled and the ethanol was
distilled off. The solid obtained, was washed with water
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and recrystallised from methanol as white needles, m.p.
180°. Anal. for C,sH;sN,O, S, N, Calcd. 16939, N,
Found 16.759,.

The complete absence of characteristic 1R spectrum
at 1750cm™! supported the formation of these
compounds.

a-( Methylphthalimidoy-o -(substituted-styryl)-cyclo-
hexanone thiosemicarbazone (1V)

z-(Methylphthalimido)-cyclohexanone  thiosemi-
carbazone (0.001 mole) was dissolved in boiling
ethanol {25mole). To this solution, was added a
solution of an aromatic aldehyde (0.001 mole) in
ethanol (25m!) with constant shaking. When the
addition was complete, the reaction mixture was
heated under reflux for two hours on a water-bath,
Excess of ethanol was distilled off and the pasty mass
obtained, was triturated with petroleum ether (b.p.
60-80°). The crude solid was dried at 100° 1n 2 vacuum
desiccator and recrystallised from acetone-methanol

O
]

(1:1). IR (KBr): 1670 cm ™! (C in amide), 1640 cm™?
(C=N), 1190cm~! (C=S), 3300cm-! (N-H),
1650 cm™* (N—H bending).

BIO-ASSAY

The four compounds were subjected for antiviral
activity against Ranikhet disease virus (RDV) both in
vitro and in vivo using chorio—allantoic membrane
culture (CAM) and chick embryo system.

a. METHODS AND MATERIALS (IN VITRO)

The method of Babbar and Dhar was followed!?~ 4.

The soluble compounds were dissolved in the nu-
trient fluid and the insoluble compounds were sus-
pended in it in the presence of Tween® 80 and the pH
adjusted 10 7.2 before sterilization. The solutions were
then sterilized by autoclaving at 151bs pressure for
15 min. Two fold senal dilutions were then made and
1 ml of each dilution added to each of the test tubes
containing the CAM culture.

The dilution of a compound causing toxic symp-
toms in 509 of the CAM culture was taken as the end
point. The highest non-toxic dose as reported in table 2
was given to each culture along with the virus (0.064 HA
units). Virus multiplication was measured by haemag-
glutination (HA) titre {mean of log;) of the culture
collected after 48 hr of incubation at 37°C. Inhibition
in virus multiplication (log, d value) was obtained by
subtracting this titre from that of the control. The

R —

Table 1 a-(Methyl-phthalimido)-a'-(substituted-styryl)
cyclohexanone-thiosemicarbazones

S
R ! 0
NNH—C—NHZ 1
HC H /5
CH 5> — N
Ng
{l
Q
Comp. M.P.
No. * R °C Molecular formula
1. H 191 C,3H,;,N,0,S
.2, 2-OH 174  C;3H,;,N, 0,8
3. 4-OCH, 120 C,,H,,N,0,S
4. 2-OH,5-OCH, 182 C,,H,.N,O,S
5. 2-F 130 C;3H,;N,O,SF
6. 4-(CH,),N 155 C,sH,,N,0,S
7. 4-Cl 142 C,,H,;;N,O,SCl
8. 1-CH=CH"' 210 C25H14N4025

The yicld ranged from 35 to 47 percent.
*PMR[CFCly + DMSO({d,)). 478 (aromatic H), 85.15

(phenolic H), 60.7 {CH; 1n alicyclic system), 5.5 (-CH, in
side-chain), 66.5 (HC=CH).

mean difference (d) of 21log; HA units is significant at
19 level.

b. METHODS AND MATERIALS (IN VIVO)

For activity each test compound (2 mg/embryo) was
given just after virus infection (0.1 ml of 0.064 HA
units/ml stock of RDV) in the allantoic cavity of 11 days
old chick embryos and incubated for 48 hr. The
presence of virus particles was calculated by falt in
haemagglutination titre of the allantoic fluid.

C. RESULT AND DISCUSSION

Four compounds of this series were selected for
screening against Ranikhet disease virus. The results
show the percentage antiviral activity as compared to
that of normal control in CAM culture and chick
embryo system. It can be seen from the results
recorded in table 2 that in the case of invitro screening
the maximum activity (51%,) was exhibited by a-
(methyl-phthalimido}-a’-(fluoro  styryl} cyclohexa-
none - thiosemicarbazone. The acuvity decreased
when 2-fluoro-group was replaced by 2-hydroxy, 4-
dimethyl amino-group, and H. Hence, it could be
concluded that the presence of 2-fluoro-group was
desirable for high activity among these compounds. All
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Table 2 Antuniral activity against Ranihhet disease virus

i’

In casr Culture In chwk embryo

system
Dose Dose
Comp. mg ml R mg/ A
No. R culiure activity embryo activity
1. H ] 15 2  Inactive
pA 2-OH 1 33 2 Inactive
s. 2-F ] 51 2 Inactive
6 4-(CH;), N~ 1 30 2  Ipactive

the four compounds were found to be inactive in chick
embryo system.
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connective tissue protein, collagen which is of funda-
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lar medicine. His ideas on immunology and the
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the researches in the field of health.
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