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ABSTRACT

A series of 4 — aryl substituted semicarbazonesdofe terpenes ie , citral ( acyclic terpene ) , ghan (
bicyclic terpene ) and menthone ( monocyclic teeperwere synthesized from substituted anilirtes
meet the structural requirements essential foramtulsant activity . The structures of the sysittexd
terpene semicarbazones were confirmed by I.B4-NMR and elemental analysis. The synthesized
semicarbazone derivatives were evaluated for antiotsant and sedative — hypnotic activity . After
intraperitoneal injection to mice , the semicarbaaoderivatives were examined by three chemoshock
models for a single dose study . These three a$lemeck model includes were , Isoniazid ( INH )
induced convulsion model , Thiosemicarbazide ( T8@uced convulsion model and 4 — aminopyridine
(4-AMP ) induced convulsion model . All the sgsthed semicarbazone derivatives were also evaluate
for neurotoxicity (N T ) screen by rotorod temtd sedative — hypnotic activity by using pentoliarie
induced narcosis model . All the compounds showéidanvulsant activity in one or more test models .
The preliminary result showed that all of the tdstempounds were protective against INH and TSC
screen at a dose of 30 mg kaat 0.5 h. Compounds Qa, 4a and 4c ) were found to be most active
against INH screen at a dose of 30 mg kshowed prolonged duration of action for 4h . coomb 4c
showed prolong activity at a dose of 30 md lkagainst TSC screen . In 4 — AMP screen all of the
compounds excepi?a , 4a and 4c ) exhibited proconvulsion rather protection at a da$e&0mg kg at

0.5 h. , they potentiate the convulsion at a dds@0omg kg . None of the compound was found to be
neurotoxic at a dose of 30 mg kg Compound4c showed most sedative activity in pentobarbitone
induced narcosis model . compound 4a was foune tadist potent anticonvulsant that showed actiwity i
all sreens with no neurotoxicity and no sedativieypnotic activity . In conclusion semicarbazonethwi
terpenoid as the lipophilic moiety resulted in campds with broad spectrum of anticonvulsant agtivit
and therefore, they may be utilized for the futdevelopment of novel anticonvulsants with broad
spectrum of anticonvulsant activity with no neuxitidy and lesser sedative — hypnotic activity .

Key words: Semicarbazone derivatives, Terpenes, Anticonuntlsativity, Sedative—hypnotic
activity.
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INTRODUCTION

Epilepsy is a common neurological disorder of admervous system characterized by recurrent
seizures of cerebral origin , presenting with egpes of sensory, motor or autonomic
phenomenon with or without loss of consciousnesgproximately 0.4 — 1 % of the population
worldwide suffers from this disorder [1] . Aroun8-780 % of epileptic patients may be provided
with adequate seizure controls with the help of vemtional antiepileptic drugs such as
phenytoin , carbamazepine, ethosuximide, primidame valproate . These conventional anti-
epileptic drugs suffers from a range of adverseatff such as drowsiness, ataxia, gastro-
intestinal disturbances, hepatotoxicity, megaldidasnaeimia and even life threatening
condition . Furthermore the convulsion of 25% ofleggsies are inadequately controlled by
currently available medication [2] . In the recgaars, much efforts has been devoted to explore
the novel approaches by elucidating the cellulad amolecular mechanisms of the
hyperexcitability to provide specific target forved therapies and as a result several new drugs
such as vigabatrin , lamotrigine , gabapentin,aiéige, fosphenytoin , eslecarbamazepine have
appeared in the market [ 3] . However all thesegsl are not ideal and able to completely
eradicate the disease as they can be associatecchvibnic and adverse side effects . Hence
there is an urgent need to explore newer anticeawi$ with broad spectrum, lower
neurotoxicity and lesser sedative activity.

Semicarbazones are of considerable interest dtieetobiological activity [4,5,6] . Dimmock et
al have reported semicarbazones as potential antitsant agents . A number of aryloxy aryl
semicarbazones have shown significant anticonvulsetivity [7] . Further Padeya and his co-
workers have also reported the synthesis of sevaralogs of semicarbazones and
thiosemicarbazones [ 8,9, 10] .

Recently Pandeya et al. [ 11 ] have suggested apha@nmacophore model for semicarbazones
displaying an anticonvulsant activity ( Fig. 1 hély proposed that the terminal amino function
of semicarbazones was not essential for activity @uld be substituted with a lipophilic aryl
ring. Proposed pharmacophore model contain foudibgn sites for interaction with a
macromolecular complex in vivo . These bindingssitelude:

1 An aryl hydrophobic binding site ( A ) with hadabstituent preferably at para position .

2 A hydrogen bonding domain ( HBD )

3 An electron donar group (D)

4 Another hydrophobic — hydrophilic site contnofji the pharmacokinetic properties of the

anticonvulsant (C)
L

Fig. 1 : Suggested pharmacophore model for semicaakone displaying anticonvulsant activity .
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In present study a series of novel 4- phenyl switstl semicarbazones of some terpenes ie ,
acyclic terpene ( citral ) , monocyclic terpenednthone ) and bicyclic terpene ( camphor ) were
synthesized and evaluated for their anticonvulaativity , neurotoxicity screening and sedative
hypnotic activity . The anticonvulsant activity tfe synthesized terpenoidal semicarbazones
were evaluated by using various chemoshock moeelsisoniazid ( INH ) screen model ,
thiosemicarbazide ( TSC ) screen model and 4- a@pyiidine ( 4- AMP ) induced convulsion
model . The purpose behind the using of variousnited induced convulsion model was that all
the three chemical precipitates convulsions ingodsi through different mechanism . Isoniazid (
INH ) can precipitate convulsions in patients Ibyibiting GABA synthesis thus it lowers
GABA level and the activity of glutamate decarb@sg ( GAD ) [12 , 13 ] . Thiosemicarbazide
(TSC) can precipitate convulsion by inhibiting tB&ABA synthesis via cofactor antagonism
through impairment of the synthesis or coenzymmadaif pyridoxal phosphate [ 14, 15]. The
4- AMP ( Amino pyridine ) is the Kchannel antagonist and it is a powerful convulsant
animals and in man .The drug readily penetratesbtbed — brain barrier and is believed to
induce seizure activity by enhancing spontaneodseanked neurotransmitter release [16 , 17 ] .
The synthesized semicarbazones derivatives achsigthese chemoshocks in one or more
models and exhibited anticonvulsant activity .

EXPERIMENTAL SECTION

Chemistry

A series of 4 — Aryl substituted semicarbazonestaed terpenes derivatives were synthesized
according to the synthetic schemes as shown inrdfig . Melting points ( m.p. ) were
determined in open capillary tubes on a Jindalltingepoint apparatus and are uncorrected .
Proton nuclear magnetic resonance (1H-NMR ) speataie recorded on Bruker model DRX
300 NMR spectrometer in DMSO - dsing tetramethyl silane( TMS ) as an internahdted .
Infra — red spectra ( IR ) were recorded on BIOADRFTS 135 spectrometer using KBr pellets .
Elemental analysis ( C , H and N ) were undertaiwim a Perkin — EImer model 240C analyser ,
and all analysis were consistent with theoretialue ( within 0.4% ) unless indicated . The
homogeneity of the compounds was monitored by akegrthin — layer chromatography ( TLC

) using silica gel G as stationary phase and vige@lby iodine vapours . Solvent system was
Chloroform : Methanol (9 : 1) . All the chemisadnd solvents used were procured from E.
Merck ( India ) , S.D. Fine Chemicals ( India ) Raankem ( India. ) .

Synthesis of para-substituted aromatic ureas (1a-c)

Different para- substituted aniline (0.1mol) wedsssolved in 10 ml of glacial acetic acid and
diluted to 100ml with water. Equimolar quantity Xthol) of sodium cyanate in 50 ml of warm

water was added in previous solution with stirrifige reaction mixture was allowed to stand for
30 min, and then it was filtered, washed, dried esudystallized from ethanol.

Synthesis of para-substituted aryl semicarbazide dvatives (1d-f)

To a solution of para- substituted phenyl ureart@l} in 20 ml ethanol, an equimolar (0.1mol)
guantity of hydrazine hydrate was added. The reaatnixture was made alkaline by adding
sodium hydroxide and heated under reflux for 1-2ahd then cooled in ice. The resultant
product was filtered and recrystallized from etHano

Synthesis of 4 - substituted aryl semicarbazonesgz),(3a-c),(4a-c)

To a solution of p-phenyl semicarbazide (0.01mol20 ml of ethanol, an equimolar (0.01mol)
guantity of appropriate terpenes was added andffifeaeaction mixture was adjusted between
4-5 by adding glacial acetic acid. The mixture weftuxed for 45min to 1.5h and then cooled in
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ice bath .In some cases; the solution was pouredrushed ice to induce crystallization. The
resultant precipitates were filtered, dried andystallized from ethanol.

Fig. 2 : Synthetic Schemes
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Table 1. Physicochemical properties of synthesizemmpounds

Compd. | Mol. formula | M. wt. | M.P. (C) | R; Value | % Yield | Log P
la C;H,CIN,O 170.596| 208-210 0.56 64 1.17
1b C;H;BrN,O 215.047) 216-218 0.62 72 1.44
1c C;H;N3O5 181.148| 170-172 0.83 76 0.5(
1d C;HsCIN;O 185.610] 228-230 0.65 67 -
le C;HgBrNz;O 230.061| 240- 242 0.70 75 1.20
1f C;HgN40O5 196.163| 190-192 0.64 70 0.34
2a Ci17H2,CIN,O | 319.829| 258-260 0.57 67 4.00
2b Ci17H2,BrN;O | 364.280] 286-288 0.68 78 4.27
2c C17H2,N4O5 330.381| 230-232 0.63 73 3.0(
3a C17H24CIN,O | 321.844| 198-200 0.54 72 4738
3b Ci7H24BrN3;O | 366.295] 168-170 0.76 75 5.00
3c C17H24N4O5 332.397| 150-152 0.65 78 3.57
4a Ci17H24CIN,O | 321.845] 218-220 0.56 68 4.89
4b Ci7H24BrNzO | 366.295] 268-270 0.65 64 5.16
4c C17H24N4O5 332.397| 206-208 0.77 78 3.23

459



Ahsan Ahmed Khanet al J. Chem. Pharm. Res,, 2011, 3(5):456-464

Characterization of the synthesized semicarbazordgerivatives :

(22)-3, 7- dlmethyl octa-2, 6-dienal N-(4-chlorophari)semicarbazone [ 2a ]

IR(KBr ) cm* 3420 (secondary NH ), 3315 (amide NH), 1608 (C=N6¥5 (NH-CO-NH), 2919
(Ar CH stretch).!H NMR (DMSO-a, & ppm)1.71(s, 3H, CH), 1.9(s, 6H, 2Ch), 2.24(m, 4H,
2CH,), 4.8(t, 1H, =CH), 5.46(d, 1H, =CH-CH=N), 5.7(sH,1CONH), 7.2-7.5(m, 4H, p-
chlorophenyl), 7.8(d, 1H, CH=N), 8.75(s, 1H, =NNH}lemental analysis calculated for
C17H22CIN3O. Calculated C 63.84; H 6.93; N 13.14; Found B63H 6.91; N 13.12.

(22)-3, 7- dlmethyl octa-2, 6-dienal N-(4-bromophenysemicarbazone [ 2b ]

IR(KBr ) cmi* 3425 (secondary NH), 3310 (amide NH), 1610 (C=N5p5 (NH-CO-NH), 2929
(Ar CH stretch).!H NMR (DMSO-a&, & ppm)1.71(s, 3H, CH), 1.9(s, 6H, 2Ch), 2.24(m, 4H,
2CH,), 4.8(t, 1H, =CH), 5.46(d, 1H, =CH-CH=N), 5.7(sH,1CONH), 7.4-7.5(m, 4H, p-
bromophenyl), 7.8 (d, 1H, CH=N), 8.75(s, 1H, =NNHBlemental analysis calculated for
Ci17H22BrNzO. Calculated C 56.05; H 6.09; N 11.54;. Founds®3; H 6.07; N 11.52.

(22)-3, 7- dlmethyl octa-2, 6-dienal N-(4-nitrophenysemicarbazone [ 2c |

IR(KBr ) cm™ 3428 (secondary NH), 3308 (amide NH), 1619 (C=Nj58L (NH-CO-NH),
1533(asymmetric Ar-N@stretch), 1355 (symmetric NGstretch).*H NMR ( DMSO-a, 5 ppm)
1.71(s, 3H, CH), 1.9(s, 6H, 2Ch), 2.24(m, 4H, 2CH), 4.8(t, 1H, =CH), 5.46(d, 1H, =CH-
CH=N), 5.7(s, 1H, CONH),7.6-7.8(m, 4H, p-nitrophgr&8(d, 1H, CH=N) , 8.75(s, 1H,
=NNH). Elemental analysis calculated fog-/8,,N,O3 Calculated C 61.80; H 6.71; N 16.96;
Found C 61.78; H 6.70; N 16.94.

(2E)-1- methyl bicyclo [2,2,1]heptan-2-one N-(4-chtophenyl)semicarbazone ethane [ 3a ]

IR(KBr ) cm™* 3420 (secondary NH), 3315 (amide NH ), 1608 (C=W6}i5 (NH-CO-NH), 2919
(Ar CH stretch).'H NMR (DMSO-d&, § ppm) 7.25-7.58(m, 4H, p-chlorophenyl) 6.1(s, 1H,
CONH), 7.1(s, 1H, =NNH), 0.86-1.5(m, 16H, camphioig). Elemental analysis calculated for
C17H24CIN3O Calculated C 63.44; H 7.52; N 13.06, Found C B3#7.51; N 13.02.

(2E)-1- methyl bicyclo [2,2,1]heptan-2-one N-(4-bromwphenyl) semicarbazone ethane (1:1). [3 b]
IR(KBr) cm* 3425 (secondary NH), 3310 (amide NH), 1610 (C=M}5L (NH-CO-NH), 2929
(Ar CH stretch).'"H NMR (DMSO-d;, 5 ppm) 7.41-7.53(m, 4H, p-bromophenyl), 6.1(s, 1H,
CONH), 7.1(s, 1H, =NNH), 0.86-1.5(m, 16H, camphioig). Elemental analysis calculated for
C17H24BrN3O Calculated C 55.74; H 6.60; N 11.47, Found C35:¥6.58; N 11.45.

(2E)-1- methyl bicyclo [2,2,1]heptan-2-one N-(4-nipphenyl)semicarbazone ethane (1:1). [ 3c ]
IR(KBr) cm™ 3428 (secondary NH), 3308 (amide NH), 1619 (C=Ng38L (NH-CO-NH),
1533(asymmetric Ar Ngstretch), 1355 (symmetric NGstretch). 'H NMR (DMSO-d;,  ppm)
7.90-8.17(m, 4H, p-nitrophenyl), 6.1(s, 1H, CONH)1(s, 1H, =NNH), 0.86-1.5(m, 16H,
camphor ring). Elemental analysis calculated fefHg/N4O3; Calculated C 61.43; H 7.28; N
16.86, Found C 61.42; H 7.25; N 16.84.

2-isopropyl-5- methyl cyclohexan-1-one N-(4-chloropdnyl) semicarbazone [4a]

IR(KBr ) cm™* 3380 (secondary NH), 3315 (amide NH), 1425 (C=N, s$t655 (NH-CO-NH),
2919 (Ar-CH stretch)*H NMR (DMSO-d;, § ppm)7.25-7.58(m, 4H, p-chlorophenyl), 3.5(s, 1H,
CONH), 9.7(s, 1H, =NNH), 1.52-2.02(m, 9H, 3¢)JH2.08-2.5 (m, 3H, CH), 0.76-0.99 (m, 6H,
3CH,). Elemental analysis calculated fof7B8,4CIN3O Calculated C 63.44; H 7.52; N 13.06
Found C 63.42; H 7.51; N 13.02.
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2-isopropyl-5-methyl cyclohexan-1-one N-(4-bromoopnyl) semicarbazone [ 4b ]

IR(KBr ) cm™* 3365 (secondary NH), 3320 (amide NH), 1415 (C=N, 660 (NH-CO-NH),
2915 (Ar-CH stretch)’H NMR (DMSO-d, & ppm) 7-7.6(m, 4H, p-bromophenyl), 3.5(s, 1H,
CONH), 9.7(s, 1H, =NNH), 1.52-2.02(m, 9H, 3¢)H2.08-2.5 (m, 3H, CH), 0.76-0.99(m, 6H,
3CH,). Elemental analysis calculated fog7B,sBrN3;O Calculated C 55.74; H 6.60 N 11.47
Found C 55.72; H 6.58; N 11.45.

2-isopropyl-5-methyl cyclohexan-1-one- N-(4-nitropbnyl) semicarbazone [ 4c ]

IR(KBr ) cm*3260(N-H str )NH), 1450 (C=N str), 1685 (C=OsttH.NMR ( DMSO-d;, 5 ppm)
7.2-7.5 (m, 4H, p-chlorophenyl), 3.5(s, 1H, CONBL)/(s, 1H, =NNH), 1.52-2.02 (m, 9H, 3gH
), 2.08-2.5 (m, 3H, CH), 0.76-0.99(m, 6H, 3gHElemental analysis calculated for;8,4N403
Calculated C 61.43; H 7.28; N 16.86; Found C 61H7.25; N 16.84.

Pharmacology

Animals

The healthy Swiss albino mice of both sexes wemt#b-30 g were taken for the study. The
animals were kept in large spacious hygienic calygsg the course of experimental period.
The animals had free access to standard commelietaand water ad libitum and were kept in
rooms maintained at 22%T with 12h light dark cycle.

Anticonvulsant screening
The anticonvulsant activities were establishedhayanticonvulsant drug development ( ADD )
programme protocol . [ 18 ]

Isoniazid-induced convulsions

Procedure

Mice of either sex with a weight of 18 to 22 g treated with the test compounds or the standard
(e.g. diazepam 10 mg/kg i.p.) by oral or intramer#al administration. Controls receive the
vehicle only. 30 min after i.p. or 60 min after pteeatment the animals are injected with a
subcutaneous dose of 300 mg/kg isoniazid (isommnécid hydrazide). During the next 120 min
the occurrence of clonic seizures, tonic seizunesceath is recorded. [ 12 ][ 13 ]

Thiosemicarbazide Induced Convulsion Model

Procedure

mice of either sex with a weight of 25-30g wereaateel with the test compounds or the standard
(e.g. diazepam 10 mg/kg b.w.) by intraperitoneahiadstration. Controls received the vehicle
only. 30 min after i.p. treatment the animals wiejected with a subcutaneous dose of 20 mg/kg
thiosemicarbazide. During the next 120 min. theua@nce of clonic seizures, tonic seizures and
death were recorded. [ 14 ][ 15]

4 — Aminopyridine Induced Convulsion Model

Procedure

Male NIH Swiss mice weighing 25-30 g were allowedatclimatize with free access to food
and water for a 24-h period before testing. Teagsiiwere administered at a dose of 30mg/kg
b.w. intraperitoneally, 30 min prior to S.C. injiect of 4-aminopyridine at a dose of 13.3 mg/kg.
Controls treated with 4-aminopyridine only exhititaracteristic behavioral signs, such as hyper
reactivity, trembling, intermitted forelimb/hindlionclonus followed by hindlimb extension, tonic
seizures, opisthotonus and death. The standardpiheigytoin at a dose of 30mg/kg body weight
was taken for comparison. [16][17][19]
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Neurotoxicity Screening

Rotorod test

Minimal motor impairment was measured in mice by tbtorod test. The mice were trained to
stay on an accelerating rotorod that rotate awv6luéions per minute. The rod diameter was 3.2
cm. neurotoxicity was indicated by the inabilitytbe animal to maintain equilibrium on the rod
for at least 1 min in each of three trials. Theedaswhich the animals was unable to grasp the
rotorod, was determined . [ 18 ] [20]

Sedative — Hypnotic Activity

Pentobarbitone induced narcosis model

This test was performed using the test substaneedmse of 30 mg/kg only . The drug was
administered to a group of six animals . The amsmakre injected with a solution of
pentobarbitone sodium (in PEG 200 ) at a dosd®ofgdkg after 30 min . The animals were then
placed on their back and the loss of righitingeeflvas taken as the onset of sleep . The time
taken by the animals to awake was noted . a comtaslalso performed after pretreatment with
the test substance vehicle (PEG -200).[21]

Table 2. Anticonvulsant and neurotoxicity data of ompounds

Comp INH TSC 4-AMP Neurotoxicity
o de. Screen screen screen screen
0.5h| 4h| 0.5h 4h 0.5h 4ah 0.5h 4h
2a 30 30| 30| (- 30 (-
2b 30 | (-)] 30| (-) Proconvulsion () --
2c 30 | (-)] 30| (-) Proconvulsion () -
3a 30 | (-)] 30| (- Proconvulsion (4) — -
3b 30 | (-)] 30| (-) Proconvulsion ({) - -+
3c 30 | (-)] 80| (-) Proconvulsion (q) --—- -
4a 30 30| 30 30 30 (-) -
4b 30 | (-)] 30| (-) Proconvulsion ({) -- =
4c 30 30 30| (- 30 (-
Diazepam 10 10 10 (-)) Proconvulsipn (}-) TR —
Phenytoin 30 - -

dFigures in the table indicates the dose in mg kgere administered intraperitoneal injection in micThe animals were
examined 0.5h and 4h after injections were made .
®The dash ( - ) indicates an absence of activiy dbse of 30 mg Kgadministered i.p..
“The dash ------ indicates the absence of neuraityxét a dose of 30 mg Readministered i.p.

Table 3. Sedative — Hypnotic activity data of compands

COMPOUND DOSE | MEAN SLEEPING TIME
CODE (mg kg') MEAN # S.E.M.
Pentobarbitone ( Control 30 56 +£11.47
2a 30 65 +9.00
2b 30 58 + 12.04
2c 30 63 +10.98
3a 30 68+12.6
3b 30 114.34+2.51
3c 30 148+12.15
4a 30 69.66+2.51
4b 30 157+12.09
4c 30 237.27+1.50

3Compounds were tested at a dose of 30 rig kg. )
PEach value represents the mean SEM of six ratsfisigntly different from the control ( P <0.5) (tent's t — test )
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RESULTS AND DISCUSSION

The results of anticonvulsant screening and nexictg data are given in table 2 . The
anticonvulsant screening were performed in miagoae of 30 mg KY single dose study ) by 3
chemoshock methods ie. , Isoniazid (INH ) inducexvaision model , Thiosemicarbazide( TSC
) induced convulsion model and 4-Amino pyridine{&MP) induced convulsion model . All of
the compounds showed activity at a dose of 30 mg &g 0.5 h against Isoniazid and
Thiosemicarbazide screen . The compounds 2a ,dld@showed activity at a dose of 30 mg kg
1 at 0.5h in 4 — aminopyridine screen , other commgs showed proconvulsions rather
protection . In isoniazid screen the compounds 2a and 4c showed protection for a longer
duration of action at a dose of 30 mg'at 4h. In thiosemicarbazide screen the only comgou
4a was found to be active for a longer duratiora dose of 30 mg kgat 4h. No any compound
was found to be active at a dose of 30 mg &g4h in 4-aminopyridine screen . The compounds
4a and 4c were found to be most potent anticonmtddaecause they showed activity in all the
three screening model . The compound 2a was foue tmost active at a dose of 30 mg kg
only in isoniazid screen model . The reference ammp, Diazepam was active in isoniazid
screen at a dose of 10 mg’kgt 0.5h and 4h. However the diazepam as referénag was
active at a dose of 10 mgkgnly at 0.5h in thiosemicarbazide screen . Therezice compound
phenytoin was active only in 4- Aminopyridine semeat a dose of 30 mg kgt 0.5 h. only .
All the synthesized semicarbazone derivatives \ae evaluated for neurotoxicity screen using
rotorod test . The result of neurotoxicity screéovged that no compound was found to be
neurotoxic at a dose of 30 mgkgt 0.5 h and 4h. In general menthone semicarbazdribited
potent anticonvulsant activity in comparision toe tltorresponding citral and camphor
semicarbazones . The p-chloro phenyl substitutedicegbazone of both cyclic and acyclic
terpene were most active , showing broad spectfuactivity at a dose of 30 mg Ragand at the
same time show no neurotoxicity . Most of the commuts in isoniazid and thiosemicarbazide
screen exhibited anticonvulsant activity at 30 maither than 4h. Therefore it can be said that the
onset of action for the compounds is rapid .

In the sedative hypnotic evaluation ( table 3 Ynpounds 3b , 3c , 4b and 4c were found to
potentiate the pentobarbitone induced narcosis ahdr compounds showed not significant

increase in sedative — hypnotic activity . Hencempounds 2a and 4a emerged as the most
promising anticonvulsant agents with no neurotibxi@nd less sedative activity .

CONCUSION

The series of 4 — aryl substituted terpenes sebazanes were found to posess significant
anticonvulsant activities . In terms of interactianthe binding site, as proposed previously by
Dimmock et al.[ 7 ] , the pharmacophoric descriptarere thought to be a lipophilic aryl ring
and a hydrogen bonding semicarbazone moiety . fthehement of a second aryl ring designated
as the distal ring to the proximal aryl ring tonease the vanderwalls bonding at the binding site
and to increase potency have been studied [7 hll ltnese studies the terminal amino function
was found to be free . In present study , termaralno group was substituted with terpene
moiety in contrast to dimmock study , to reveal itmportance of the terminal amino function
for anticonvulsant activity . Substitution at thernhinal amino groups with terpene moiety
increases the lipophilicity of the molecules andpiiaves pharmacokinetic properties of the
molecules . The pharmacophore model of these awlicmrbazones resemble that of the
standard anticonvulsants as shown in figure ngd the 4 — arylsubstituted terpenes
semicarbazones largely resemble the structure afmethyl diazepam . Hence these
semicarbazones could emerge as bioisosters of tegndéazepam ( Chireplaced with NH ) .
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Overall , our results validated the pharmacophoogelehproposed by Pandeya et al . with four
binding sites essential for anticonvulsant activity Thus 4- aryl substituted terpene
semicarbazones emerged as an anticonvulsants vai#td lspectrum of anticonvulsant with no
neurotoxicity and less sedative activity .
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