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ABSTRACT

Benzodiazepines have a various behavioural effacasidition to their anxiolytic action . There isaxy reason to
believe that the BZ/GABA receptor complex is irelin these effects since gabamimetic manipulatioodify the
effect of BZ in tests of convulsive activity, mdamction, and appetitive behavior. 1, 5- benzoelazes are
biologically important molecules and are extensgivelsed clinically as analgesic, hypnotic, sedatied
antidepressive agents. Hence 1,5-benzodiazepines syathesized by condensation of o-phenylenedazun
ketones e.g., cyclohexanone and acetone in presér®dfated Zirconia (catalyst).Mannich bases wamthesized
with acetophenone, p-nitroacetophenone, p-chlortmateenone and formaldehyde. Schiff bases were esinéd
using Mannich base of 1,5-benzodiazepines withlgrganiline and p-chlorophenylsemicarbazide in ggece of
glacial acetic acid. All the synthesized compoundse characterized b{H NMR and IR spectral analysis. All the
synthesized derivatives were evaluated at the db88mg/kg b.w for anticonvulsant activity by isad induced
convulsion model and the compounds NBZD-3 & NBZRe& found to be most active among all compounds .
Among all the synthesized derivatives, compoun&zZIN13, NBZD-17 were found to be most active anaihg
compounds using thiosemicarbazide induced mdiLD-8, NBZD-10, NBZD-18 are the compounds whidah ha
shown good anticonvulsant activity and have adwgaver that, they were not sedative.

Keywords: 1,5-benzodiazepines, Anxiolytics, AntidepressivgclB@hexanone, Sulfated zirconia.

INTRODUCTION

A benzodiazepine is a psychoactive drug whose cbeenical structure is the fusion of a benzéng and a
diazepine ring. The first benzodiazepine, chbkmepoxide (Librium) , discovered accidentallyy Leo
Sternbach in 1955, & made available in 1960 bgffidann La Roche,which has also marketed giaze
(valium) since 1963[1]. 1, 5- benzodiazepines dtutst an important class of psychopharmaca[2],drtipular as
tranquilizers & also as potent Virucides & nonu€leoside inhibitors of HIV -1 reverse transcaig [3].

Benzodiazepines has a traditional place in an@epid therapy. The clinical use of BZDs can dividatb two
categories. First in the acute treatment of seizasedrugs of choice in status epilepticus andialsome cases of
febrile seizures. Second, the BZDs are utilizedoing term therapy of certain seizures types prityari the
paediatrics population[4].

There are some differences between the effectssefahd 1,4- benzodiazepines. A greater therappotential and
lower incidence of side effects were described&-BZDs when compared to 1,4-BZDs .1,5- BZD isduss
adjuvant therapy in resistant cases of epilepgieBBDs exhibit potent anticonvulsant actions iwie variety of
animal seizures models. They are particularly éffecagainst seizures induced by electroshock[@]sious
chemoconvulsants , in kindled seizures and in ateseeizures [7].
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Beside this 1,5-benzodiazepines show antifungatibacterial [8], antifeedant [9], anti inflammayaanalgesic [10]
& anticonvulsant activities [11]. The benzodiazegsimucleus is a well studied traditional pharmaooiptscaffold
that has emerged as a core structure unit of vabalogical activity [12].

Although, the first benzodiazepine was introduesda drug nearly 35 years ago, the research irathss is still

very active & is directed towards the synthesicofmpounds with enhanced pharmacological acti/@y['he

chemical structure of the benzodiazepines seenisatsight to be unique among the various typeseitral

depressant drugs[14].1, 5-benzodiazepines derasmthows a large number of pharmacological pragsesiich as
they acted as sedatives[15], Cerebrovasodiatoidl peuroleptics[17], antispasmodic [18], anticolsant [19],

tranquilizing agents[20], antibacterial [21], pswis[22] & for treatment of small pox[23].

MATERIALS AND METHODS

Starting material and reagents were procured fromngercial chemical suppliers. All the chemicals aot/ents
used were of laboratory grade. Melting points weetermined in open capillary tubes and are unctededR
spectra (KBr, cil) were recorded on Perkin Elmer Spectrometer, 1HR{B|, ppm ) spectra was recorded on a
Brucker 300 MHz NMR spectrometer using TMS as derimal standard. The purity of compounds and pssof
the reaction was checked by TLC using silica gels&dsorbent.

2.1) Synthesis of fused ring benzodiazepine nuake
2.1.a). Synthesis of fused ring benzodiazepine naak : Synthesis of fused ring benzodiazepines in presenc
Sulphated Zirconia involves 2 steps which are #evic[9]:

Preparation of catalyst: 25 gm ofZirconium Oxychloride was dissolved in doubly distli water (pH-2). Dilute
ag. Ammonia was then added drop wise from a buvégttevigorous (pH= 8). Precipitate was washed wiittilled

water several times and dried for 24 h. Samplegwasnd to fine powder and immersed in an 0.5 }$®, solution

(30 ml) for 30 min. Excess water was evaporatedater bath and the resulting sample was oven dried.

Synthesis of benzodiazepinesi:2.5 mole ratio mixture of o-phenylenediamine atetone (Cyclohexanone
(scheme 1), with catalytic amount of sulfated zirconia wéagen in RBF with stirring at ambient condition #43
h. 10 ml of CHCI, was added to reaction mixture and Catalyst wasvered by filtration.

(@)
NH, NH
SO2/Zro,
+ —_—
NH» N=—

O-phenylenediamine Cyclohexanone NBZD-1
Scheme 1: Synthesis of fused ring benzodiazepine

2.2) Procedure for preparation of Mannich base devatives:

2.2.a). Synthesis of various Mannich base derivats of fused ring benzodiazepine (Scheme 2).

Equimolar quantity of fused ring benzodiazep{N&ZD-1, 0.01M), formaldehyde, and various acetophenone (i.e.,
acetophenone, p-nitroacetophenone, p-chloroacetople¢ were taken in RBF and mixture was refluxed2{80 h.
Completion of reaction was monitored by TLC anaysir several times. Then reaction mixture was exated on
water bath and dried. Melting point, Rf value, &d/ield were noted. Various Mannich base derivatiae shown

in Scheme 2.
(@]

o R—{D—C-Hzc—(‘m2
NH || N
HCHO, 2.30 hr
+ Hyc—cC R 5
= =
N N
H

R= R= H (NBZD-3),

R= NO R= NO, (NBZD-4),

R= CI R= Cl (NBZD-5)
NBZD-1 Ketone Mannich base

Scheme 2: Synthesis of various Mannich base derivegs of fused ring benzodiazepines.
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2.3) Procedure for preparation of Schiff base deviatives:

2.3.a). Synthesis of various Schiff base derivatigef fused ring benzodiazepines

Equimolar quantities of Mannich base derivatif@91M, NBZD-3,NBZD-4, NBZD-5)in individual reactions
were dissolved in glacial acetic acid and addedh wichloroanilineg(Scheme 3)or p-chlorophenylsemicarbazide
(Scheme 4 )were taken in RBF and mixture was refluxed for 3elpectively. Completion of reaction was
monitored by TLC analysis for several times in ¢bform: ethanol ( 1:1 ). Then reaction mixture veasporated
on water bath and dried. Melting point, Rf valued &6 yield were noted.

ﬁ NH,

R—QC—HZC—CHZ C|
| GAA,3hr
N + »
(. @
N cl

Z

R= H (NBZD-3), R= H (NBZD-6),
R= NO, (NBZD-4), R= NGO, (NBZD-7),
R= Cl (NBzZD-5) R= Cl (NBzD-8)
Mannich base of 1,5- BZD p-chloroaniie Sdéhikse of 1,5- BZD

Scheme 3: Synthesis of Schiff base derivative ofsfed ring benzodiazepine from p-chloroaniline.

O
0 I I

I NH—C—NH—NH, —— C_NH
R—Q’C_HzC_CHz cI H,C— CH
L GAA, 3hr :
+ >
X~
N cl

R= H (NBZD-3), R= H (NBzZD-9),

R= NO, (NBZD-4), R= NO, (NBZD-10),

R= Cl (NBZD-5) R= CI (NBzD-11)
Mannich base of fused ring BZD p-chlorophenylseinarbazide Schiff base of fused GNBZD

Scheme 4: Synthesis of Schiff base derivative ofdfed ring benzodiazepine from p-chlorophenylsemicadride.

2.4) Synthesis of 1,5- benzodiazepine nucleus.

2.4.a). Synthesis of 1,5- benzodiazepine nucleusSynthesis of 1,5- benzodiazepines in presenceutgh&ted
Zirconia involves 2 steps which are as follows[9]:

Preparation of catalyst: 25 gm ofZirconium Oxychloride was dissolved in doubly distli water (pH-2). Dilute
ag. Ammonia was then added drop wise from a buvégttevigorous (pH= 8). Precipitate was washed wiittilled

water several times and dried for 24 h. Samplegwasnd to fine powder and immersed in an 0.5 }$®, solution

(30 ml) for 30 min. Excess water was evaporatedater bath and the resulting sample was oven dried.

Synthesis of benzodiazepinesi:2.5 mole ratio mixture of o-phenylenediamine amatone (Cyclohexanone

(scheme 5), with catalytic amount of sulfated zirconia wéagen in RBF with stirring at ambient condition #43
h. 10 ml of CHCI, was added to reaction mixture and Catalyst wasvered by filtration.

o
NH> NH
SO%7ZrO,
+ —
NH, N=

O-phenylenediamine Cyclohexanone NBZD-12
Scheme 5: Synthesis of 1,5- benzodiazepine (NBZD}12
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2.5) Procedure for preparation of Mannich base devatives:

2.5.a). Synthesis of various Mannich base derivats of 1,5- benzodiazepine (Scheme 6).

Equimolar quantity of fused ring benzodiazepiNBZD-12, 0.01M), formaldehyde, and various acetophenone (i.e.,
acetophenone, p-nitroacetophenone, p-chloroacetople¢ were taken in RBF and mixture was refluxed2{80 h.
Completion of reaction was monitored by TLC anaysir several times. Then reaction mixture was exated on
water bath and dried. Melting point, Rf value, &d/ield were noted. Various Mannich base derivati@ee shown

in Scheme 6.

I
" | ’
HCHO, 2.30 hr
+ H,C—cC R 5

= =
N N

R=H R= H (NBZD-13),

R= NGO, R= NO, (NBZD-14),

R= CI R= ClI (NBzZD-15
NBZD-1 Ketone Mannich base

Scheme 6: Synthesis of various Mannich base deriveg¢s of 1,5- benzodiazepines.

2.6) Procedure for preparation of Schiff base deviatives:

2.6.a). Synthesis of various Schiff base derivatisef 1,5- benzodiazepines

Equimolar quantities of Mannich base derivatif@91M, NBZD-13,NBZD-14, NBZD-15)in individual reactions

, were dissolved in glacial acetic acid and add&d p+chloroaniling(Scheme 7)or p-chlorophenylsemicarbazide
Scheme 8)were taken in RBF and mixture was refluxed for i@¢pectively. Completion of reaction was monitored
by TLC analysis for several times in chloroformhaatol ( 1:1 ). Then reaction mixture was evaporatedvater
bath and dried. Melting point, Rf value, and % gialere noted.

O O
CTHL—CH, C—H,C—CH
| GAA3hr R4@7 T

- (X
N Cl N/

R=H (NBzD-13), R= H (NBzD-16),

R= NO, (NBZD-14), R= NO, (NBZD-17),

R= Cl (NBzD-15) R= Cl (NBzD-18)
Mannich base of 1,5- BZD p-chloroaniie Sctohse of 1,5- BZD

Scheme 7: Synthesis of Schiff base derivative obihenzodiazepine from p-chloroaniline.
(0] O
0 |

y |l a
Il NH—C—NH—NH, ll\i—N—C—NH Cl
R—< >—C—H2C—CH2
C H,C—CH
I GAA, 3hr R O SR
N + > N
Cﬂ = C[ =
N cl N

R= H (NBzZD-13), R= H (NBzD-19),
R= NO, (NBZD-14), R= NO, (NBZD-20),
R= Cl (NBZD-15) R= Cl (NBzZD-21)
Mannich base of 1,5- BZD p-chlorophenylsemicarlmade Schiff base of 1,5- BZD

Scheme 8: Synthesis of Schiff base derivative obihenzodiazepine from p-chlorophenylsemicarbazide.
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ANTICONVULSANT ACTIVITY

4.1 Chemical induced model :-

» Ten mice of either sex with a weight of 22-25g waeated with the test compounds ( 30 mg/kg b.wjher
standard (e.g. diazepam 10 mg/kg b.w) by i.p athtnation. Controls received the vehicle only. 3 mfter i.p.
treatment the animals were injected with a subadas dose of (300 mg/kg, s.c) isoniazid, thiosanbiazide
(20mg/kg, s.c ), The occurrence of clonic seizutesic seizures and death or recovery were recoafted 0.5hr,
1hr, 2hr, & 4hr respectively for Isoniazid inducednvulsion ( Table 2) and also Thiosemicarbazidtuded
convulsion ( Table 3).

4.2 NEUROTOXICITY SCREEN

Minimal motor impairment was measured in mice bg tiotorod test. The mice were trained to stay on an
accelerating rotorod that rotates at 20 revolutipas minute. The rod diameter was 3.2 cm. neurotiyxiwas
indicated by the inability of the animal to maimtaquilibrium on the rod for at least 1 min in eadhhree trials.
The dose at which the animals were unable to glespotorod, was determined (Table 2,3).

» DOSE : Test drug : 30 mg/Kg bw i.p

4.3 SEDATIVE-HYPNOTIC ACTIVITY

» This test was performed with the test substancagdiose of 30 mg/kg by phenobarbitone induced & 6o rats.

The compounds in PEG(Polyethylene gycol) were athtgred i.p to a group of six rats. After 30 miatsrwere

then placed on their back and loss of rightingesefias taken as onset of sleep. The time takehéyats to awake
was noted. A control was also performed after pegtnent with test substances vehicle (PEG) andtage
phenobarbitone( Table 4) .

RESULTS

3.1 Physicochemical Characterization

Table 1 : Physicochemical data of synthesized commads

Coggggnd '\gzlfrgﬂ:gr Molecular weight MF? cIJt||rr11tg % yield V;L e Log P Value
NBZD-1 Cis HaN 268.19 110 76.48 0.689 4.25
NBZD-3 C 7H3:N,0O 400.25 92 85.7 0.78 6.25
NBZD-4 Ca3H3eN:Cl 510.12 132 83.3 0.73 6.15
NBZD-5 C34H2CINsO 568.15 140 72 0.83 6.81
NBZD-6 Cp7H31N305 445 .55 98 84.3 0.63 8.93
NBZD-7 Cy7H3,CIN,O 435.00 98 79.2 0.82 6.70
NBZD-8 Cs3H3:CIN,O> 554.24 130 67.2 0.57 9.49
NBZD-9 C34H37:CINO; 612.26 126 56.98 0.52 8.07
NBZD-10 GaaH3:CloN3 543.22 136 65.8 0.54 9.56
NBZD-11 | GH3:ClNsO 601.24 130 66 0.66 8.62
NBZD-12 CioH1eN2 188.60 96 72 0.68 2.22
NBZD-13 GiH24N,0 320.3 98 72.32 0.72 4.22
NBZD-14 GiH2:N303 365.43 102 92.1 0.72 4.83
NBZD-15 G1H24N,0 320.43 110 57.6 0.75 4.78
NBZD-16 GH2:CIN,O 354.87 108 82.9 0.73 6.90
NBZD-17 G7H2CIN; 429.98 140 90.4 0.78 7.20
NBZD-18 | GyH»;CIN,O, 474.98 136 64.06 0.75 7.46
NBZD-19 G7H2:CIoN3 464.43 142 85.6 0.63 6.04
NBZD-20 | GyH,;CIN,O, 474.18 138 67.9 0.55) -
NBZD-21 GgH2cCINgO3 532.20 142 65.2 0.76 6.59

Rf value : Solvent system ; chloroform: methanbl 1

3.2 REPRESENTATIVE SPECTRAL ANALYSIS:
1.10-Spirocyclohexane-1,2,3,9,10,10a hexahydro benzajyclohexane [e] [1,4] diazepine ( NBZD-1)

'H NMR (300 MHz , 3) : CH ('m, 6.4-7.0, 4H, phenyl), NH( s, 4.1, 1H), £, 1.2-1.6, 18H, Cyclohexane), CH(
s, 2.7, 1H, Diazepine ring)R ( KBr) : NH (Ar, 3030 cr, str ), CH ( Ar, 3180cth str), CH( Ar, 800cri, bend)
,C=N (1618cnt " Str)CH, ( 1490 crt, str), C-C ( Ar, 1600cf), C=C (Ar,1410,1500,1580cH.

2.1-Phenyl-3-(10-Spirocyclohexane-1,2,3,9,10,10a-héyadrobenzo[b]cyclohexane [e][1,4]diazepine-1-yl)
propan-1-one( NBZD-3):

'H NMR ( 300 MHz , 8) : CH(m, 7.3-7.9, 5H, Acetophenone), &H, 2.8, 2H, -COCH), CH, ( s, 3.5, 2H, -
NHCH,), CH ( m, 6.4-7.0, 4H, phenyl), GHm, 1.2-1.5, 18H, Cyclohexane), CH( s, 2.5, 1HgZ@pine ring).
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IR (KBr): C=0 (1700cm, str ), CH ( Ar, 3180cih str), CH( Ar, 810cr, bend) , C=N ( 1618cm Str) , CH (
1490 cn, str), C-C ( Ar, 1600cit), C=C ( Ar, 1410,1500,1580¢H

3.1-(4-Nitrophenyl)-3-(10-Spirocyclohexane-1,2,3,9,10a hexahydro benzo[b]cyclohexale][1,4]diazepine-1
yl) propan-1-one ( NBZD-4).

'H NMR (300 MHz , 8) : CH(m, 8.1-8.2, 4H, p-nitroacetophenone),,C#] 2.7, 2H, -COCH}, CH, (s, 3.5, 2H,
-NHCH,), CH ( m, 6.4-7.0, 4H, phenyl), NH(s, 4.0, 1H,5£ m, 1.22-1.59, 18H, Cyclohexane), CH( s, 2.7, 1H,
Diazepine ring)IR ( KBr) : C=0 ( 1710cr, str ), CH ( Ar, 3150cih str), CH( Ar, 800cr, bend) , , C=N (
1658cm' ' Str), CH ( 1490 cnf, str), C-C ( Ar, 1610ci), C=C ( Ar, 1410,1560,1580¢th, N-O ( 1350cnt, str ) .

4.(4-Chloro-phenyl)-[1-Chlorophenyl-3-10-Spirocyclo texane -1,2,3,9,10,10a-hexahydrobenzo[b]cyclo hexane
[e][1,4]diazepine-1yl)-propylidene] —amine ( NBZD-3

'H NMR (300 MHz , 8) :  CH(m, 7.30-7.5, 4H, p-chloroacetophenone), CH(8;773, 4H, p-chloroaniline),
CHy( s, 1.6, 2H, -COCH, CH, ( s, 3.4, 2H, -NHCH), CH ( m, 6.6-7.1, 4H, phenyl), GHm, 1.3-1.5, 18H,
Cyclohexane), CH( s, 2.7, 1H, Diazepine rindR ( KBr) : C=N ( 1569 cr, str ), C-Cl ( 727ci, str ),C-Cl (
760cmt),C-H (2975cri, str assym ), CH(1383.9¢ndef sym.), C-H (Ar, 3072cth str ), CH ( Ar, 3150c str),
CH( Ar, 860cnT, bend) , , C=N ( 1678cf’ Str)CH, ( 1490 cn, str), C-C ( Ar, 1600ci), C=C ( Ar,
1410,1500,1580ct) .

5.(4-Chlorophenylhyrazinecarboxamide)[1-Nitrophenyl-3.(10-Spirocyclo  hexane-1,2,3,9,10,10a-hexahydro
benzo [b] cyclohexane [e][1,4] diazepine-1-yl)-progidine]-amine ( NBZD-10)

'H NMR ( 300 MHz , 8) : CH( m,7.9-8.2 , 4H, p-nitroacetophenone), NH (sQ,7H, =NNH, p-
chlorophenylsemicarbazide), NH (' s, 6.0, 1H, -NHECI, p-chlorophenylsemicarbazide), CH(m, 7.2-7.6,4pk
chlorophenylsemicarbazide), CH ( m, 6.6-7.1, 4Hempi), CH( m, 1.3-1.5, 18H, Cyclohexane), CH( s, 2.3, 1H,
Diazepine ring), CH{ s, 1.6, 2H, -COCH), CH, ( s, 3.4, 2H, -NHCh). IR ( KBr) : C=N ( 1569 cr, str ), C-CI (
728cmt, str ), C-H ( 2970cih str assym ), CH(1353.9¢indef sym.), C-H (Ar, 3062ct str ), CH ( Ar, 3180cih,
str), CH( Ar, 810crt, bend) , , C=N ( 1638cMh' Str)CH, ( 1490 crit, str), C-C ( Ar, 1680c), C=C ( Ar,
1410,1500,1580ct) , NO ( 1380crit, str)

6. (4-Chlorophenylhyrazinecarboxamide)[1-Nitrophenyl-3-(10-Spirocyclo  hexane-1,2,3,9,10,10a-hexahydro
benzo [b] cyclohexane [e][1,4] diazepine-1-yl)-progidine]-amine ( NBZD-11):

'H NMR ( 300 MHz , &) : CH( m,7.6-7.7 , 4H, p-chloroacetophenone), NH (8,194, =NNH, p-chlorophenyl
semicarbazide), NH ( s, 6.0, 1H, -NKHGCI, p-chlorophenyl semicarbazide), CH(m, 7.2-7.6,4Hp-
chlorophenylsemicarbazide), CH ( m, 6.6-7.1, 4Hempi), CH( m, 1.3-1.6, 18H, Cyclohexane), CH( s, 2.7, 1H,
Diazepine ring), CH( s, 1.6, 2H, -COCH), CH, ( s, 3.4, 2H, -NHCH). IR ( KBr) : C=N ( 1559 cr, str ), C-CI (
787cmt, str ),C-Cl ( 769c),C-H (2975cr, str assym ), CH(1353.9¢ndef sym.), C-H (Ar, 3062cth str ), CH

( Ar, 3180cn, str), CH( Ar, 880cm, bend) , , C=N ( 1638ch Str)CH, ( 1490 cnit, str), C-C ( Ar, 1600ci),
C=C ( Ar, 1410,1500,1580¢tH.

7. (1-Phenyl-3-(2,2,4-trimethyl-2,3-dihydro-benzo [b]L,4] diazepin-1-yl)-propan-1-one ) (NBZD-13).

'H NMR ( 300 MHz , &) : CH(m, 7.3-7.8, 5H, Acetophenone), &, 2.7, 2H, -COCH), CH, ( s, 3.5, 2H, -
NHCH,), CH (m, 6.6-7.1, 4H, phenyl), 2xGHKEs, 1.28, 6H ) , Ckl(s,0.9, 3H ), CHI( s, 2.5, 2H, Diazepine ring).
IR ( KBr) : C=0 ( 1700cnt, str ), NH (Ar, 3230 cm, str ), CH ( Ar, 3180ch str), CH( Ar, 800cr, bend) , ,
C=N ( 1618crit ' Str), CH ( 2980crit, str), C-C ( Ar, 1610ci), C=C ( Ar, 1410,1500,1580¢tH.

8.1-(4-Chloro-phenyl)-3-(2,2,4-trimethyl-2,3-dihydrokenzo[b] [1,4]diazepin-1-yl)-propan-1-one ( NBZD-15)
'H NMR (300 MHz , 8) : CH(m, 7.3-7.8, 4H, p-chloracetophenone),,C# 2.78, 2H, -COCH, CH; (s, 3.5, 2H,
-NHCH,), CH (' m, 6.6-7.1, 4H, phenyl), 2xGKs, 1.2, 6H ), Ckl(s,0.9, 3H ), CHI( s, 2.4, 2H, Diazepine ring).
IR ( KBr) : C=0 ( 1710cr, str ), NH (Ar, 3030 cm, str ), CH ( Ar, 3280cih, str), CH( Ar, 800cm, bend) , ,
C=N ( 1618crit ' Str), CH; (2990cnT, str), C-C ( Ar, 1600ci), C=C ( Ar, 1410,1500,1580¢t, C-CI ( 760cr)

9.( 4-Chloro-phenyl)-[1-(4-nitrophenyl)-3-(2,2,4-trimethyl- 2,3-di hydro - benzo [b] [1,4] dizepine-1-yl -
propylidene ( NBZD-17).

'H NMR (300 MHz , &) : CH(m, 7.8-8.2, 4H, p-nitrocetophenone),CH(m, 7.2-2H, p-chloroaniline), CH s,
1.6, 2H, -N=C-CH), CH, ( s, 3.4, 2H, -NHCH), CH ( m, 6.6-7.1, 4H, phenyl), 2xGHKs, 1.2, 6H ), Ckl(s,0.9, 3H
), CH (s, 2.5, 2H, Diazepine ring)R ( KBr) : C=N ( 1599 crl, str ), C-Cl ( 728cih, str ), C-H ( 2985cih, str
assym ), CH(1353.9cm def sym.), C-H (Ar, 3062cth str ), CH ( Ar, 3180cfh str), CH( Ar, 800cr, bend) , ,
C=N ( 1618crit ' Str), CH; ( 2990cn, str), C-C ( Ar, 1600ci), C=C ( Ar, 1410,1500,1580¢th, NO ( 1350crt,
str)
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3.3 Anticonvulsant activity using chemical inducednethod

TABLE 2: Anticonvulsant activity using Isoniazid induced convulsion model

Isoniazid induced model Neurotoxicity study
Compound Thr an
Code 0.5 hr 1hr 2hr Dose : 30mg/kg
NBZD-1 30mg 30mg Not protected NN NN
NBZD-3 30mg 30mg 30mg NN NN
NBZD-4 30mg | Not protected  Not protectgd NN NN
NBZD-5 30mg | Not protected Not protectgd NN NN
NBZD-6 30mg 30mg Not protectegl NN NN
NBZD-7 30mg | Not protected  Not protectgd NN NN
NBZD-8 30mg 30mg 30mg NN NN
NBZD-9 30mg | Not protected Not protectgd NN NN
NBZD-10 30mg 30mg Not protecte NN NN
NBZD-11 30mg 30mg Not protected NN NN
CONTROL | -=-===- | = | oo

Note: Symbol (NN) indicates no neurotoxicity an3®/kg B.W

TABLE 3: Anticonvulsant activity using Thiosemicarbazide induced convulsion model

Thiosemicarbazide induced model Neurotoxicity study
Compound Tnr an
Code 0.5 hr 1hr 2hr Dose : 30mg/kg
NBZD-12 30mg 30mg Not protecte NN NN
NBZD-13 30mg 30mg 30mg NN NN
NBZD-14 30mg | Not protected  Not protectgd NN NN
NBZD-15 30mg | Not protected Not protectgd NN NN
NBZD-16 30mg 30mg Not protectegl NN NN
NBZD-17 30mg | Not protected Not protectgd NN NN
NBZD-18 30mg 30mg 30mg NN NN
NBZD-19 30mg | Not protected Not protectgd NN NN
NBZD-20 30mg | Not protected  Not protectgd NN NN
NBZD-21 30mg 30mg Not protected NN NN
CONTROL | -=-===- | = | oo

Note: Symbol (NN) indicates no neurotoxicity 30kggf B.W

3.4 SEDATIVE ACTIVITY
Table 13: Sedative activity of synthesized compound

COMPOUNDS CODE SLEEPING T(”\r\//I:iEn(,M)EAN +SEM)
NBZD-1 12049.00**
NBZD-3 138+10.53**
NBZD-4 140411.92**
NBZD-7 141411.21*
NBZD-8 68+12.6 NS
NBZD-10 63+9.05 NS
NBzZD-11 148+12.15**
NBZD-12 124+10.12**
NBZD-14 110411.41 **
NBzZD-15 100+10.98**
NBZD-17 148+11.54*
NBZD-18 76 £10.26 NS
NBZD-20 112+9.62**
NBZD-21 157+12.09**
Phenobarbitone ( control ) 56+11.47

Values represent the mean + SEM of six animalgéeh group.
*significant at p<0.05, **significant at p<0.01 (Dnett’s test)
Test drug (30mg/kg), Phenobarbitone (40mg/kg)
NS denotes not significant at p<0.01(student'st)te

10. 4-Chlorophenylhyrazine carboxamide) [1-nitrophenyl3-(2,2,4trimethyl-2,3-dihydrobenzo[b][1,4]
diazepine-1-yl)-propylidine]-amine ( NBZD-20).

'H NMR ( 300 MHz , 8) : CH(m, 7.9-8.2, 4H, p-nitrocetophenone), NH (s, ,B) =NNH, p-
chlorophenylsemicarbazide), NH (' s, 6.0, 1H, -NHECI, p-chlorophenylsemicarbazide), CH(m, 7.2-7.5,4pk
chlorophenylsemicarbazide), G+, 1.6, 2H, -N=C-Ch), CH, ( s, 3.4, 2H, -NHCH), CH ( m, 6.6-7.1, 4H, phenyl),
2XCH; (s, 1.28, 6H ) , CKi(s,0.9, 3H ) , CH( s, 2.5, 2H, Diazepine ring)R ( KBr) : C=N (1570 cni, str ), C-Cl
( 730cmt, str ), C-H ( 2975ch, str assym ), CH(1353.9¢ndef sym.), C-H (Ar, 3062ct str ), CH ( Ar, 3180cin
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! str), CH( Ar, 800cm, bend) , , C=N ( 1618ct Str), CH ( 2990cnT, str), C-C ( Ar, 1600ci), C=C ( Ar,
1410,1500,1580ci) , NO ( 1350cn, str)

CONCLUSION

All the synthesized derivatives were evaluatechatdose of 30mg/kg b.w for anticonvulsant actiltyisoniazid
induced convulsion model and the compounds NBZD-3BZD-8 were found to be most active among all
compounds . Among all the synthesized derivativesmpounds NBZD-13, NBZD-17 were found to be most
active among all compounds using thiosemicarleaiziduced model. Activity of the drugs interferimith motor
coordination was checked by the rotorod test. Nafrtbe synthesized compounds were found to be texioo at a
dose of 30mg/kg b.w. among all the tested compauhbde compounds NBZD-1, NBZD-3, NBZD-4, NBZD-7,
NBZD-11, NBZD-12, NBZD-14, NBZD-15, NBZD-17, NBZD& NBZD-21 were found to cause sedation. Rather
NBzZD-8, NBZD-10, NBZD-18 are the compounds whichdhshown good anticonvulsant activity and have
advantage over that, they were not sedative.

STRUCTURE ACTIVITY RELATIONSHIP
Anticonvulsant:-

I. HIGHLY ACTIVE :  NBZD- 3, NBZD-8, NBZD-13, NBZD-18.
Il. MODERATELY ACTIVE : NBZD-1, NBZD-6, NBZD-10, NBZD-11, NBZD-12, BZD-16, NBZD-21.
IIl. LESS ACTIVE: NBZD-4, NBZD-7, NBZD-9, NBZD-14, NBZD-13NBZD-17, NBZD-19, NBZD- 20.
V.
9 H 1
N 2
8
(B) 3 g ABD T

6' 2 al
5 &)
4 N-desmethyl diazepam
General structure of 1,5-Benzodiazepin A= Hydrophobic unit, HBD=drmpgen

bonding domain, D= electron donor

Most functional subtypes of the GARAeceptor contaim,, subunits, with the different Benzodiazepinediig
site ligands.BZ-binding site ligands act throughchramisms which modulate the inhibiting effects @{Ea\.

1. In the basic structure of Benzodiazepine ,earllRSfudies indicated that the seven membered initgpB was
essential for its affinity towards the BZ- bindisige.

2. 4-5 carbimino double bond has also been shown listantially contribute to the binding affinity obmpound.
Saturation leads to complete less of activityctsas a two electron donor site.

3. The primary chemical moieties of the compounds titientribute to high receptor binding affinity, aestricted
to position 7, 2, 1.

» Position 2 — It is most effective place. Preseoftan electrophilic & bulky substituent at positi@nresults in
strong increase in receptor binding affinity of twresponding compounds.

» Compounds NBZD- 3 & NBZD-8 had shown good anticdeant Activity as they have cyclohexane ring at
position 2.

4. Molar refractivity is the most important paramet#r position 1, Suggesting that the Molecule sizettef
substituent needs to be restricted at position rleféective ligand binding. Compound NBZD-1& 8 haless
substituent as compared to other & hence moreectiv

5. Compounds NBzZD-6, NBZD-10, NBZD-11 were found torhederately active anticonvulsant action , hen¢e th
shows that chloro substituted derivatives are ragmod anticonvulsant agent as compared to Nittustiuted
derivatives.

6. Among these synthesized compounds which have ingtbyps at # & 4™ position , NBZD- 13, NBZD-18 were
found to be most active. Hence shows that for gaciivity compounds preferred with less substitutatnt™
position.

945
Scholar Research Library



Neha Rajputet al Der Pharmacia Lettre, 2012, 4 (3):938-946

Acknowledgements

Authors are thankful to Central Drug Research tuot&j Lucknow. We express our thanks to Head, Deyt of
Pharmaceutical Sciences, Saroj Institute of Teayhlnd Management, Lucknow for their assistanaanguhe
course of study.

REFERENCES

[1] Page C, Michael C, Sutter M , Walker M, HoffmanBB Integrated Pharmacolog®005 2: 45.

[2] Richer A G & Sternbach L HChem. Rev1968,68,747.

[3] Smith R H, Jorge W L, Tirado R J & lamb M l.Med. Chem1998,41, 5272.

[4] Rogowaski M A, Porter R Pharmacol. Rev1990,42, 223-286.

[5] Fisher R, Blum D,. Clobazam, Oxcarbazepine, TiauygbiTopiramate, and Other New Antiepileptic Drugs.
Epilepsia.199536(2): S105-114.

[6] Steru L, Chermat R, Millet B, Mico J A, Siwon €omparative Study in Mice of Ten 1,4-Benzodiazepiard
of Clobazam: Anticonvulsant, Anxiolytic, Sedatiand Myorelaxant Effect&pilepsial986 27 (1): S14-17.

[7]1 Shenoy A K, Miyahara J T , Swinyard E A, KupferbddgJ. Comparative Anticonvulsant Activity and
Neurotoxicity of Clobazam, Diazepam, Phenobarb#at] Valproate in Mice and Rat&pilepsial982.23(4): 399-
408.

[8] Jadhav K P & Ingled D Bindian J. Chem 1983 B22 ,180.

[9] Reddy R J, Ashok D. & Sharma P Mdian J. Chem, 1993 B32, 404

[10] Satyanarayan K & Rao M Nindian J. Pham. Sci1993,55 ,230.

[11]Dessarro G. Chimirri A, Dessaro A & Gitto Rhem. Abstr1995,106, 11222g.

[12]Landquist J.K, Comprehensive Heterocyclic ChemisKalritzky A.R, Rees C.W Eds; Peramon : Oxgfor
1(1984) 166.

[13]Sternbach L.H,"The benzodiazepine storyl. Med. Cheml1979.22, 1.

[14]Danneberg P, Weber K.H, Chemical Structure & Bi@abActivity of the Diazepines Br. J.Clin. Pharmac,
1983,16, 231S - 243 S.

[15] Walser A and Fryer R.Chem. Abstr1978,89, 59906.

[16] Hashiyama T, Inoue H, Takeda M, Murtates S andalddgChem Pharm Bull198533,2348.
[17]Chakrabarti J K, Horsman L, Hotten T M, Pullah,l Tupper D E and Wright P.Q,. Med. Chem198023,
878.

[18] Caccia S, Grassi G, Fracarso C, Nacoa A, CargtMennini A, Ghia M and Raja G.. Pharm Pharmacoll
199850,723.

[19] Bauer A, Weber K H and Dannebergdhem. Abstr197582,4331.

[20] Unny R, Joshi Y C and Dhobal M.Reterocyclic Commun20039,171.

[21] Nikolas F, Prokopios M, Loanna C, Sofia M and deia T, Chem T Pharm Bull,2002413.

[22] Pili R, Proc A M. Assoc Cancer Res, 2002,43,3%36

[23] Raju NK, Seniappan T S, Thangaraju S and tiRala S.M ,Heterocycle00052(2),357.

946
Scholar Research Library



