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A series of new substituted diazepine derivatives have been synthesized by condensing substituted phenyl cyano ester 
with semicarbazide and thiosemicarbazide. These findings promoted us to synthesize compounds containing diazepine 
moiety and evaluate for anti-inflammatory activity. All these diazepindione derivatives are characterized by IR, 1H, 13C 

NMR and Mass spectral studies. These compounds are found to possess anti-bacterial activity.
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Introduction
Diazepine is a class of seven-membered ring heterocyclic compounds 
consisting of two nitrogen atoms in the position-1,2,-1,3 and -1,4 in the 
cycloheptane ring. Benzodiazepine  refers to the structure composed of 
benzene ring fused to the seven  membered diazepine ring1.Diazepine 
and benzodiazepines were first introduced for the treatment of anxiety, 
a large number of these  compounds with sedative, hypnotic, anticon-
vulsant, and muscle reluctant properties combind with low toxicity have 
been synthesized2-4. The development of new approaches to be essential 
for the construction of number of heterocyclic continues to be essential 
for accessing natural products and their structure analogues. Among 
them, 1H-1,4-diazepines derivatives scaffolds over the years have gained 
an ongoing interest for biological activities as anticancer5,6, anti-bacterial7, 
psychotropics8, anticonvulsant9, anti-viral10 and herbicidial11. Substituted 
1,4-diazepine and their derivatives posses anti-HIV activity12. Benzodiaz-
epine derivatives are also commercially used as dyes for acrylic fibers13. 
Moreover, 1,5-benzodiazepines derivatives are valuable synthons that can 
be in  preparation of other fused ring compounds such as triazolo, oxa-
diazolo, oxazino, or furanobenzodiazepines14. Attempts have been made 
to build 1,4-diazepine moiety  on other biologically potent.  Heterocycles 
in order to obtain drugs with more effiacy15-19. Benzodiazepines enhance 
the effect of the neurotransmitter gamma-amino butyric acid (GABA-A), 
resulting in sedative, hypnotic (sleep-inducing), anxiolyic (ant anxiety), 
anticonvulsant, and muscle relaxant properties also seen in the applied 
pharmacology of high dose of many shorter-acting benzodiazepines are 
amnesic-dissociative actions, These properties make benzodiazepines 
useful in treating anxiety, insomnia, agitation, seizures, muscle spasms, 
alcohol withdrawal and as a premedication for medical or dental proce-
dures. Benzodiazepine are categorized as either short, intermediate or 
long acting. Short and intermediate acting benzodiazepines are preferred 
for the treatment of insomnia; longer-acting benzodiazepines are recom-
mended for the treatment of anxiety20.

MATERIAL AND METHODS
All the chemicals and the reagents used in the study were of synthesis 
grade purity. Ethyl cyano acetate, substituted benzaldehde, semicarba-
zide and thiosemicarbazide are purchased from Qualigents Fine Chem-
icals Company. Solvents used were purified by distillation. All substance 
prepared for studies were purified by crystallization using appropriate 
solvents and established procedures. Melting points were measured on 
a sigma melting point apparatus using capillary tubes. Analytical TLC 
was performed on precoated sheets of silica gel to monitor the process 
of the reaction as well as to check the purity. The spots were visualized 
by using iodine vapour.IR spectra were recorded on FTIR-8300 shimadzu 
spectrometer. 1H&13C NMR spectra were recorded on Jeol GSX (400 MHz) 
and DPX 200 (200MHz). Mass spectra were recorded on Jeol-JMS-DX 30hf.
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EXPERIMENTAL
SYNTHESIS OF SUBSTITUTED ETHYL-2-CYANO-3-PHE-
NYLESTER:1a-e
Substituted Benzaldehyde (2.21g,0.05mol) and ethylcyanoace-
tat(2.26g,0.05mol) and two drops of piperidine were added in 10ml of 
rectified spirit. The mixture was stirred for 4 to 6 hours at room tem-
perature. The resulting yellow colour liquid was added to an ice water. 
The separated solid was filtered washed with water and crystallized 
from ethanol. The substituted ethyl-2-cyano-3-phenyl ester 1a-e was 
prepared.
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6 – AMINO – 5 – BENZYLIC DIAZEPINE -4, 2– DIONE:2a
A mixture of ethyl-2-cyano-3-phenyl ester 1a (1.21g, 0.01mol) with 
semicarbazide (1.26g, 0.02mol) in ethanol was refluxed on water 
bath for 3 hours.  The reaction mixture was concentrated in vacuo 
and added to crush ice.  Crystalline masses that deposited from the 
solution during ice cooling were purified by recrystallization from 
ethanol. The substituted 6 – amino 5 – benzylic diazepine– 2, 4-dione 
2a was prepared. M.p: 171oC . 1H NMR: δ 1.44 (NH

2
), 6.9(=CH), 4.31-

4.37 (NH), 7.25-8.11 (Ar-H). 13C NMR : δ 99.09, 111.18, 114.92, 116.43, 
124.31,128.80, 146.84, 150.86, (C=O) 154.7, 162.2. IR: 1580-1700cm-1 
(keto carbonyls); 3378cm (NH

2
); 1510 cm-1(C=N).  Mass : (m/z): 230.  

6 –AMINO-5(-4-HYDROXY 3-METHOXY) BENZYLIC DIAZ-
EPINE– 4,2 – DIONE:2b
A mixture of ethyl-2-cyano-3-(3-methoxy-4-hydroxy)-phenyl ester 
1b (1.47g, 0.01mol) with semicarbazide (1.2g, 0.02mol) in ethanol 
by the usual workup afforded  6–amino 5-(3-methoxy-4-hydroxy) – 
benzylic diazepine – 2, 4-dione 2b. M.p:162-165oC. 1H NMR : δ 1.40 
(NH

2
), 3.82(OCH3), 4.35(OH),6.8(=CH), 7.46-8.12 (Ar-H). 13C NMR: δ 

56.19, 99.09, 111.19, 115.02, 118.43, 123.31, 128.70, 146.83, 150.85, 
(C=O) 154.8, 163.1. IR: 1577-1700cm-1 (keto carbonyls);2845cm-1(OCH

3
) 

;3739(OH);3122 (N-H); 3375cm (NH
2
); 1508 cm-1(C=N). Mass : (m/z): 

276

6 – AMINO – 5-(3-CHLORO) – BENZYLIC DIAZEPINE -4,2 
– DIONE:2c
A mixture of ethyl-2-cyano-3-(4-chloro) phenyl ester 1c (2.35g, 
0.01mol) with semicarbazide (1.2g, 0.02mol) in ethanol by the usual 
workup afforded 6 – amino- 5-(4-chloro)–benzylic diazepine– 2,4-di-
one 2c. M.p:197oC.  1H NMR : δ 1.42 (NH

2
), 4.23 (NH), 7.221-7.80 ( 

Ar-H), 8.23 (=CH). 13C NMR : δ 96.09, 112.18, 113.92, 116.53, 126.31, 
129.80, 145.84, 150.66, (C=O) 154.9, 162.4. IR: 1582-1700cm-1 (keto 
carbonyls); 3380cm (NH

2
); 1512 cm-1(C=N). Mass : (m/z): 264

6 –AMINO-5 (4-HYDROXY) BENZYLIC DIAZEPINE – 4,2– 
DIONE:2d
A mixture of ethyl-2-cyano-3-(4- hydroxy) phenyl ester 1d (2.17g, 
0.01mol) with semicarbazide (1.2g, 0.02mol) in ethanol by the usual 
workup afforded 6–amino-5-(4- hydroxy) –benzylic  diazepine–2,4-di-
one 2d. M.p: 165oC.  1H NMR : δ 1.43 (NH

2
), 4.34 (NH),6.8(=CH), 7.65-

8.79 ( Ar-H), 8.39(OH). 13C NMR: δ 98.09, 112.18, 114.62, 118.43, 
126.31, 129.80, 143.84, 150.96, (C=O) 154.4, 162.2. IR: 1579-1700cm-1 

(keto carbonyls);3738 cm-1 (OH);3123 cm-1  (N-H); 3376 cm-1 (NH
2
); 

1508 cm-1(C=N).  Mass : (m/z): 245.

6–AMINO-5-(4-METHOXY) BENZYLIC DIAZEPINE–2,4–DI-
ONE:2e
A mixture of ethyl-2-cyano-3-(4-methoxy) phenyl ester 1e (2.31g, 
0.01mol) with semicarbazide (1.2g, 0.02mol) in ethanol by the usu-
al workup afforded 6–amino-5-(4-methoxy) –benzylic diazepine 
–2, 4-dione 2e. M.P:163-165oC. 1H NMR: δ1.43 (NH

2
), 4.34 (NH), 

6.8(=CH), 7.65-8.79(Ar-H), 3.6(OCH
3
).13CNMR:58.6, 99.07, 113.18, 

116.92, 118.43, 127.31, 128.90, 148.84, 150.76, (C=O) 153.7, 162.5. IR: 
1579-1700cm-1(keto carbonyls); 2846cm-1(OCH

3
); 3125 (N-H); 3374cm-1 

(NH
2
); 1509 cm-1(C=N). Mass: (m/z): 248.

6–AMINO-5–BENZYLIC DIAZEPINE –2-THIO-4-ONE: 3a
A mixture of ethyl-2-cyano-3-phenyl ester 1a (1.21g, 0.01mol) with 
thiosemicarbazide (1.26g, 0.02mol) in ethanol was refluxed on water 
bath for 3 hours.  The reaction mixture was concentrated in vacuo and 
added to crush ice.  Crystalline masses that deposited from the solu-
tion during ice cooling were purified by recrystallization from ethanol. 
The substituted 6–amino-5 – benzylic diazepine –2-thio-4-one 3a 
was prepared. M.P: 156-158oC. 1H NMR: δ 1.54 (NH

2
), 6.84(=CH), 4.41-

4.57 (NH), 7.35-8.21 ( Ar-H). 13C NMR: δ 97.09, 111.28, 114.72, 115.43, 
125.31, 129.80, 146.94, 150.76, (C=O), 154.8, 162.3, (C=S) 181.72.  IR: 
1050cm-1 (thiocarbonyls); 1582-1700cm-1 (keto carbonyls); 3386cm-1 
(NH

2
): 1512 cm-1(C=N). Mass: (m/z):246 .

6-AMINO-5-(3-METHOXY-4-HYDROXY)-BENZYLIC DIAZ-
EPINE –2-THIO-4–ONE: 3b
A mixture of ethyl-2-cyano-3-(3-methoxy-4-hydroxy) phenyl ester 1b 
(1.47g, 0.01mol) with thiosemicarbazide (1.52g, 0.02mol) in ethanol 
by the usual workup afforded 6–amino 5-(3-methoxy-4-hydroxy)–
benzylic diazepine –2-thio-4-one 3b. M.P: 135-136oC. 1H NMR: δ1.48 
(NH

2
),3.72(OCH3),4.45(OH),6.8(=CH),7.66-8.22(Ar-H). 13C NMR: δ 

61.2, 98.09, 113.28, 114.92, 116.43, 127.31, 129.88, 146.95, 150.66, 
(C=O) 154.9, 163.3, (C=S) 190.69. IR:1060 cm-1( thio carbonyls); 1579-
1700cm-1  (keto carbonyls);2848cm-1(OCH

3
) ;3742 cm-1 (OH);3126 cm-1 

(N-H); 3378cm (NH
2
); 1506 cm-1(C=N). Mass: (m/z):275. 

6–AMINO–5-(4-CHLORO)–BENZYLIC DIAZEPINE –2-
THIO-4–ONE: 3c
A mixture of ethyl-2-cyano-3-(4-chloro) phenyl ester 1c (2.35g, 
0.01mol) with thiourea (1.52g, 0.02mol) in ethanol by the usual 
workup afforded 6–amino-5-(4-chloro) –benzylic diazepine – 2-thio-
4-one 3c. M.P: 165-167oC.  1H NMR: δ 1.44 (NH2), 4.35 (NH), 7.41-7.90 
(Ar-H), 8.53 (=CH). 13C NMR: δ 97.99, 112.28, 114.82, 115.83, 125.91, 
129.87, 146.54, 150.56, (C=O) 153.8, 162.5, (C=S) 188.92. IR: 1082cm-1 

( thio carbonyls); 1588-1700cm-1 (keto carbonyls); 3384cm (NH
2
); 1514 

cm-1(C=N). Mass: (m/z): 280 .

6–AMINO-5-(4-HYDROXY)-BENZYLIC DIAZEPINE –2-
THIO-4–ONE: 3d 
A mixture of ethyl-2-cyano-3-(4- hydroxy) phenyl ester 1d (2.17g, 
0.01mol) with thiosemicarbazide (1.52g, 0.02mol) in ethanol by the 
usual workup afforded  6 – amino 5-(4- hydroxy) –benzylic  diaze-
pine – 2-thio-4-one 3d. M.p:147-150oC. 1H NMR: 4.32 (NH2), 4.44 (NH), 
6.6(=CH), 7.85-8.29 (Ar-H), 8.49(OH). 13C NMR: δ 99.79, 113.28, 113.72, 
117.43, 126.31, 129.70, 146.84, 152.76, (C=O) 155.8, 162.4,(C=S)187.8. 
IR: 1102cm-1(thio carbonyls); 1580-1700cm-1 (keto carbonyls); 3740 
cm-1 (OH):3126 cm-1  (N-H); 3378 cm-1 (NH

2
); 1510 cm-1(C=N).  Mass: 

(m/z): 261.

6–AMINO-5-(4-METHOXY)-BENZYLIC DIAZEPINE –2-
THIO-4–ONE: 3e
A mixture of ethyl-2-cyano-3-(4- methoxy) phenyl ester 1e (2.31g, 
0.01mol) with thiosemicarbazide (1.52g, 0.02mol) in ethanol by the 
usual workup afforded 6 – amino 5-(4- methoxy) –benzylic diaze-
pine – 2-thio-4-one 3e. M.p:95-97oC. 1H NMR: δ 1.45 (NH

2
), 4.36 (NH), 

6.7(=CH), 7.75-8.79 ( Ar-H),3.8(OCH
3
).13C NMR: δ61.4, 96.09, 114.28, 

114.82, 114.43, 129.31, 128.88, 146.85, 150.86, (C=O)153.9, 163.5, 
(C=S) 185.69. IR: 1899cm-1 (thio carbonyls); 1578-1700cm-1  (keto car-
bonyls);2847cm-1(OCH

3
);3125 (N-H);3376cm (NH

2
); 1512 cm-1(C=N).  

Mass: (m/z):257.

SYNTHESIS OF ETHYL-2-CYANO-3-(ALLYL PHENYL)-ES-
TER: 4a
Cinnamaldehyde (2.21g, 0.05mol) and ethylcyano acetate (2.26g, 
0.05mol) and two drops of piperidine were added in 10ml of rectified 
spirit.  The mixture was stirred for 4 to 6 hours at room temperature.  
The resulting yellow colour liquid was added to ice water.  The sepa-
rated solid was filtered washed with water and crystallized from etha-
nol.  The ethyl-2-cyano-3-(allyl phenyl) ester 4a was prepared.

6 – AMINO 5-(ALLYL PHENYL)-DIAZEPINE-4, 2 DIONE :5a
A mixture of ethyl-2-cyano-3-(allyl phenyl ester) 4a (1.21g, 0.01mol) 
with semicarbazide (1.26g, 0.02mol) in ethanol was refluxed on wa-
ter bath for 3 hours.  The reaction mixture was concentrated in vacuo 
and added to crushed ice.  Crystalline masses that deposited from the 
solution during ice cooling were purified by recrystallization from eth-
anol. The substituted 6 – amino 5–(allyl phenyl)–diazepine-2, 4-dione 
5a was prepared. M.p :102-105oC.  1H NMR: δ 1.52 ( NH

2
), 4.4 (=CH), 

3.34 (NH), 7.2-7.8 (Ar-H),8.2 (=CH). 13C NMR: δ 13.06, 62.30, 120, 102.2, 
134.4, (C=O)153.9, 163.5,(C=S)188.7.  IR : 1588-1700cm-1 (keto carbon-
yls); 3384cm (NH

2
); 1518 cm-1(C=N).   Mass: (m/z):256. 

6–AMINO-5–(ALLYL PHENYL)- DIAZEPINE –2-THIO-4-
ONE: 5b
A mixture of ethyl-2-cyano-3-(allyl phenyl ester) 4a (1.21g, 0.01mol) 
with thiosemicarbazide (1.26g, 0.02mol) in ethanol by the above 
method afforded 6 – amino 5–(allyl phenyl) diazepine – 2-thio-4-
one 5b. M.P: 69-70oC.  1H NMR: δ 1.42 (NH

2
), 4.3 (= CH), 3.2 (NH), 

7.2-7.4(Ar-H), 7.9 ( CH),8.2(=CH). 13C NMR: δ 13.06 , 61.30 , 125.8, 
103.2,135.6  , (C=O 157.7 ,162.4, (C=S)  182.10. IR: 1222cm-1 ( thio 
carbonyls); 1592-1700cm-1 (keto carbonyls); 3386cm (NH

2
); 1520 cm-

1(C=N). Mass: (m/z):272. 
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