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Abstract: The diazonium salt of 4-amino-1-methyl-3-propyl-1H-pyrazole-5-car-
boxamide in the presence of sodium hydroxide was condensed with different
[-diketones/Fketoesters, 3a—e, to obtain new S-diketones/ketoesters, 4a—e. The
[-diketones/Fketoesters 4a—e were condensed with o-phenylenediamine (0-PDA)
in presence of p-toluenesulfonic acid/SiO, to give biologically active 3H-1,5-
-benzodiazepines, Sa—e. All the newly synthesized compounds were characteri-
zed by elemental analysis and spectral studies. The compounds Sa—e were
screened for their antimicrobial, antifungal and anthelmintic activities.

Keywords: 1,5-benzodiazepines; f-diketones//ketoesters; substituted pyrazole;
p-toluenesulfonic acid.

INTRODUCTION

Benzodiazepines have attracted attention as an important class of hetero-
cyclic compounds in the field of drugs and pharmaceuticals. These compounds
are widely used as anticonvulsant, anti-anxiety, analgesic, sedative, antidepres-
sive and hypnotic agents,! as well as anti-inflammatory agents.? Other than their
biological importance, benzodiazepines derivatives are also commercially used as
dyes for acrylic fibers.3 Moreover, 1,5-benzodiazepines derivatives are valuable
synthons that can be used in the preparation of other fused ring compounds, such
as triazolo-, oxadiazolo-, oxazino- or furano-benzodiazepines.*

Research in this area is still very active and is directed towards the synthesis
of compounds with enhanced pharmacological activity. Generally, these com-
pounds are synthesized by the condensation of o-phenylenediamines with ¢, f-un-
saturated carbonyl compounds,® Bhaloketones or ketones.b A variety of re-
agents, such as BFj3-etherate, NaBHy, polyphosphoric acid, or SiOp, MgO/
/POCIl3, Yb(OTf)3, Sc(OTf)3, Al,O3/P>0s5, or AcOH under microwave and in io-
nic liquids’ have been utilized for the condensation reaction. Most recently, this
condensation has also been reported to proceed in the presence of CAN, bromo-
dimethylsulfonium bromide, organic acids and AgNO3.8
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However, all these methods have disadvantages, such as extreme reaction
conditions and also several side-reactions. Surface-mediated solid phase reac-
tions are of growing interest® because of their ease of execution and work-up,
mild reaction conditions, rate of reaction, selectivity, high yields, lack of solvents
and low cost in comparison to their homogeneous counter parts. Previously, ef-
forts were made to explore the utility of surface-mediated reaction.!0-12

Herein, a new method for the preparation of 1,5-benzodiazepine derivatives
with f-diketones and f-ketoesters is reported. It was found that a mixture of p-to-
luenesulfonic acid/SiO, under solvent-free conditions was capable of producing
high yields of 1,5-benzodiazepines Sa—e, by condensation of o-phenylenediamine
with dicarbonyl compounds 4a—e under mild conditions.

Our interest laid in the synthesis the pyrazole moiety containing 1,5-benzo-
diazepines, as pyrazoles are known to have significant pharmacological proper-
ties. They exhibit antimicrobial,!3 anti-inflammatory,!4 antiviral!> and pesticidal
activity.16 Substituted pyrazoles are useful for their cardiovascular,!7 antitumor!8
and hypolipemic activity. It is interesting to note that pyrazoles are reported as
well known pharmaceuticals.!9-21

RESULTS AND DISCUSSION

Diazonium salt of 4-amino-1-methyl-3-propyl-1H-pyrazole-5-carboxamide was
formed in the presence NaNO,/HCI at 0-5.0 °C. Diazonium salt was condensed
with different f-diketones//ketoesters in the presence of sodium hydroxide (Sche-
me 1). The newly synthesized S-diketones/f-ketoesters 4a—e were condensed
with o-phenylenediamine (0-PDA) in the presence of p-toluenesulfonic acid, to
obtain 3H-1,5-benzodiazepines 5a—e (Scheme 2).
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Spectral Analysis

4-[(2,4-Dimethyl-3H-1,5-benzodiazepin-3-yl)azo]- 1-methyl-3-propyl-1H-pyra-
zole-5-carboxamide (5a): Yield: 88 %; m.p. 215 °C; Anal. Caled. for C19H3N7O:
C, 62.46; H, 6.30; N, 26.84. Found: C, 62.32; H, 6.20; N, 26.74. IR (KBr, cm™1):
3400, 3450, 3050, 2930, 1680, 1585, 1435. IH-NMR (300 MHz, CDCl3, 6, ppm):
1.03 (3H, ¢, CH3, J = 7.86 Hz), 1.66 (2H, m, CH,, J = 8.25 Hz), 2.15 (6H, s,
CHy), 2.55 (2H, t, CH», J = 7.89 Hz), 3.35 (1H, s, CH=), 3.80 (3H, 5, N-CH3),
7.55-7.80 (4H, m, Ar-H, J = 7.55 Hz), 8.1 (2H, 5, CONH,). I3C-NMR (75 MHz,
CDCl3, 6, ppm): 15.80 (CH3—C=N), 18.71 (CH3), 28.95 (CH>), 40.38 (CH»),
40.58 (N—CH3), 134.65 (C=N), 140-144.7 (Ar—C), 169.79 (CONH,). LCMS:
366 (M + HY).

4-[(2,4-Diphenyl-3H-1,5-benzodiazepin-3-yl)azo]- 1-methyl-3-propyl- 1H-pyra-
zole-5-carboxamide (5b): Yield: 76.6 %; m.p. 245 °C; Anal. Calcd. for CogH>7N70O:
C, 71.16; H, 5.72; N, 20.04. Found: C, 71.00; H, 5.68; N, 20.04. IR (KBr, cm™1):
3405, 3520, 3045, 2925, 1680, 1620, 1448. 'H-NMR (300 MHz, CDCls, 6, ppm):
1.03 (3H, ¢, CH3, J=7.86 Hz), 1.66 (2H, m, CHy, J = 8.25 Hz), 2.53 (2H, ¢, CHy,
J=1.89 Hz), 3.42 (1H, s, CH=), 3.80 (3H, s, N—CH3) , 7.62-7.95 (14H, m, Ar—H,
J=17.55 Hz), 8.20 (2H, s, CONH>). !13C-NMR (75 MHz, CDCl3, J, ppm): 15.68
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(CH3), 27.57 (CHjy), 39.37 (N—CH3z), 41.37 (CHj), 135.00-143.67 (Ar—C),
166.23 (C=N), 166.87 (CONH,). LCMS: 490 (M + H™).

4-[(2-Methyl-4-phenyl-3H-1,5-benzodiazepin-3-yl)azo]- 1-methyl-3-propyl-1H-
-pyrazole-5-carboxamide (5¢): Yield: 82 %, m.p.256 °C; Anal. Calcd. for Co4HysN7O:
C, 67.45; H, 5.89; N, 22.70. Found: C, 67.44; H, 5.90; N, 22.73. IR (KBr, cm™ 1)
3415, 3485, 3030, 2910, 1685, 1435. TH-NMR (300 MHz, CDCl3, 6, ppm): 1.02
(3H, ¢, CH3, J = 7.86 Hz), 1.65 (2H, m, CHj, J = 8.25 Hz), 2.20 (3H, s, CH3),
2.54 (2H, t, CHy, J = 7.89 Hz), 3.40 (1H, s, CH=), 3.86 (3H, s, N-CHj3), 7.50—
—7.80 (4H, m, Ar-H, J = 7.55 Hz), 8.20 (2H, s, CONHj), 10.25 (1H, s, N-H).
I3C-NMR (75 MHz, CDCl3, 6, ppm): 15.77 (CH3-C = N), 18.52 (CH3), 28.61
(CHp), 38.75 (N-CH3), 40.04 (CHy), 140.00-147.45 (Ar-C), 159.23 (-C-),
164.70 (C=N), 167.25 (CONHj). LCMS: 428 (M + H*).

4-[(2,3-Dihydro-4-methyl-2-oxo-1H-1,5-benzodiazepin-3-yl)azo]- 1-methyl-3-
-propyl-1H-pyrazole-5-carboxamide (5d): Yield: 77 %; m.p. 230 °C; Anal. Calcd.
for C1gHy1N70;: C, 58.85; H, 5.99; N, 26.70. Found: C, 58.83; H, 5.97; N, 26.67.
IR (KBr, cm™1): 3420, 3480, 3040, 2915, 1685, 1430. IH-NMR (300 MHz; CDCls;
J, ppm): 1.02 (3H, ¢, CH3, J=7.86 Hz) , 1.65 (2H, m, CH,, J= 8.25 Hz), 2.20 (3H,
s, CH3), 2.54 (2H, t, CH,, J = 7.89 Hz), 3.4 (1H, s, CH=), 3.85 (3H, s, N-CH,),
7.50-7.80 (4H, m, Ar-H, J = 7.55 Hz), 8.2 (2H, s, CONHy), 10.25 (1H, s, N-H).
I3C-NMR (75 MHz, CDCl3, 6, ppm): 15.74 (CH3-C=N), 18.54 (CH3), 28.65
(CHy), 38.58 (N-CH3), 40.07 (CHj), 140.00-147.79 (Ar-C), 159.56 (—C-), 164.77
(C=N), 167.20 (CONH,). LCMS: 368 (M + H™).

4-[(2,3,4,5-tetrahydro-2,4-dioxo-1H-1,5-benzodiazepin-3-yl)azo]- 1-methyl-3-
-propyl-1H-pyrazole-5-carboxamide (5e): Yield: 51.5 %; m.p. 205 °C; Anal. Calcd.
for C17H9N7O3: C, 55.28; H, 5.42; N, 26.55. Found: C, 55.24; H, 5.32; N, 26.45.
IR (KBr, cm™1) 3430, 3500, 3020, 2930, 1685, 1595, 1437. IH-NMR (300 MHz,
CDCl3, 0, ppm): 1.04 (3H, ¢, CH3, J = 7.86 Hz), 1.66 (2H, m, CH,, J = 8.25Hz),
2.55 (2H, t, CH,, J = 7.89 Hz), 3.42 (1H, s, CH=), 3.80 (3H, s, N-CH3), 7.5-7.8
(4H, m, Ar-H, J == 7.55 Hz), 8.15 (2H, 5, CONH»), 10.20 (2H, s, N-H). I3C-NMR
(75 MHz, CDCl3, 6, ppm): 16.78 (CH3), 29.92 (CH>), 41.32 (CH3), 37.59 (N-CH3),
138-145 (Ar—C), 163.74 (C=N), 166.28 (CONH;). LCMS: 370 (M + H™).

Antimicrobial and anthelmintic activities of compounds 5a—e

The newly synthesized diazepine compounds were screened for antibacterial
activity against Staphylococcus aureus and Klebsiella pneumoniae and antifungal
activity against Aspergillus niger and Candida albicans by the cup-plate me-
thod.22:23 Crofloxin and ciclopiroxolamine were used as standards for comparison
of the antibacterial and antifungal activities, respectively. The results indicate
that these compounds were active against all the four organisms. The anthelmin-
tic activity was tested on earth worms Pherituma posthuma, by a technique des-
cribed by Bagavant et al.24 with modification. Piperazine citrate was used as the
standard drug. The results of the antimicrobial and anthelmintic activity are re-
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ported in Table I. Compound 5S¢ exhibited greater antimicrobial and antifungal
activities than the standard drugs, whereas compounds 5d and 5e showed signi-
ficant anthelmintic activity.

EXPERIMENTAL

All the melting points were determined in open capillary tubes and are uncorrected. The
IR spectra were recorded on a Nicolet-Megna-FT-IR-550 spectrometer in KBr pellets. The
TH- and '3C-NMR spectra were run on a model DRX 300 instrument at 300.13 and 75 MHz,
respectively, in CDCl; using TMS as an internal standard. The mass spectra were obtained on
an LCMS instrument. The purity of the newly synthesized compounds was checked by TLC.
Satisfactory C, H, N analyses were obtained for all the compounds.

TABLE I. Antimicrobial and anthelmintic activities of compounds Sa—e

Antibacterial activity zone of  Antifungal activity zone . .. .
Y 5 vy Anthelmintic activity, min

Compd. inhibition, mm of inhibition, mm
A. aurens K. pneumoniae A. niger C. albicans  Paralysis Death

5a 11 10 15 18 95 90
5b 10 10 16 17 90 120
Sc¢ 22 24 25 28 105 112
5d 12 15 15 11 102 124
Se 14 9 10 19 105 129
Std. 24 26 22 24 100 125

Synthesis of B-diketones and B-ketoesters (4a—e)

The diazonium salt was condensed with S-diketones and f-ketoesters 3a—e (0.010 M) in
the presence of NaOH by continuously stirring the reaction mixture for 6-8 h at 60 °C. The
progress of the reaction was monitored periodically by TLC. After completion of the reaction,
the reaction mass was poured into ice, acidified and extracted into chloroform (2x50 ml). The
solvent was evaporated and the residue dried under vacuum. After crystallization using petro-
leum ether and ethyl acetate, the purity of the compound was checked through TLC using
7:2:1 benzene:ethanol:ammonia as the mobile phase.

Synthesis of 3H-1,5-benzodiazepines (5a—e)

The 1,3-diketones/1,3-ketoesters 4a—e (0.010 M) and p-toluenesulfonic acid/SiO, (p-to-
luenesulfonic acid (1.0 g) and silica gel (1.0 g) in acetone were stirred for 0.5 h on a magnetic
stirrer and then the acetone was removed under vacuum) were mixed in a mortar for 10 min.
To this mixture in a conical flask, o-phenylenediamine (0.010 M) was added. The reaction
mixture was heated on a water bath at 60 °C for 30 min. The reaction mixture was washed
with dichloromethane (2x50 ml), dried over Na,SO, and the solvent evaporated to give the
crude products. The crude products were washed with ether to remove the unreacted dicar-
bonyl compounds and then crystallized from petroleum ether:ethyl acetate (1:1). The purity of the
compounds was checked by TLC using 7:2:1 benzene:ethanol:ammonia as the mobile phase.
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N3BOJ
CUHTE3A 1 AHTUMUKPOBHA, AHTU®YHI'AJIHA 1 AHTUXEJIMUTUHCKA
AKTUBHOCT 3H-1,5-BEH30/JUA3EITMHCKUX JEPUBATA
RAJESH KUMAR n Y. C .JOSHI
Department of Chemistry, University of Rajasthan, Jaipur, India

Jlnazonujym co 4-amuHO-1-Metmi-3-npommi- 1 H-nupason-5-kapOokcaMuga KOHIEH30BaHA je
pa3IMUUTHM [-IUKETOHUMA/ -KeToecTpuMa 3a—e y TPHCYCTBY HATPHUjyM-XUAPOKCHAA najyhu
Be [-nukeroHe/Fkeroectpe 4a—e. OBu [-nuKeToHH/-KeToecTpr 4a—e KOHICH30BaHH Cy ca

o-¢penunenauamutiom (0-PDA) y mpucyctBy p-tonyencyndoHcke kucenune/SiO, mpu demy ce
rpane Ouosnomky aktuBHU 3H-1,5-0en3onuasenuun Sa—e. HoBonoOujeHa jequmerma OKapaKTepH-
caHa Cy Ha OCHOBY €JIEMCHTAJHHX aHAJIM3a M CIICKTPAJHUX IOfaTaka. JeAumema Sa—e cy TeCTH-
paHa Ha aHTUMHKPOOHY, aHTU(YHIaJHY ¥ aHTUXCIMHUTHHCKY aKTHBHOCT.

~N O\ W

(ITpumsbeno 1. aBrycra 2007, peBuaupano 14. janyapa 2008)
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