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Abstract

Novel 8-chloro-6-(2-fluorophenyl)-1-(aryl)-4H-[1,2,4]triazolo[4,3-a][1,4]benzodiazepines (5a–f) were prepared by treating 7-chloro-5-(2-
fluorophenyl)-1,3-dihydro-2H-1,4-benzodiazepine-2-thione with various aromatic acid hydrazides. The newly prepared compounds were charac-
terized by spectral analysis. Compounds were tested for anticonvulsant activity. Four of the tested compounds such as 5a, 5d, 5e and 5f exhibited
excellent anticonvulsant activity in comparison with standard drug, diazepam.
© 2006 Elsevier SAS. All rights reserved.
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Fig. 1.
1. Introduction

1,4-Benzodiazepine derivatives display tranquilizing, mus-
cle-relaxant, anti-convulsant and sedative effects [1]. Today
many benzodiazepines are widely used as daytime sedatives,
tranquilizers, sleep inducers, anesthetics, anticonvulsants and
muscle relaxants [2]. The use of this class of compounds with
therapeutic purposes is not only confined to anxiety and stress
conditions, given that minor changes in their structures can
produce a host of different biological activities, and novel ap-
plications are continuously emerging [3–7]. Five-atom hetero-
cyclic fused benzodiazepine ring systems occupy a prominent
place among drugs for treatment of CNS disorders [8]. The
introduction of alprazolam, triazolam and midazolam (Fig. 1)
in chemotherapy has enhanced the interest in the preparation of
novel five-atom heterocyclic fused benzodiazepine ring sys-
tems. Numerous analogs of alprazolam, triazolam and midazo-
lam have been described, and they have shown different phar-
macological profiles related to those of their parent compounds
[9].
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Herein, we describe the synthesis of novel 8-chloro-6-(2-
fluorophenyl)-1-(aryl)-4H-[1,2,4]triazolo[4,3-a][1,4] benzodia-
zepines, appear to be promising anticonvulsant agents with
CNS depressant activity which are analogous to midazolam
and alprazolam. The triazole ring increases the basicity of the
benzodiazepine system and thereby confers stability to its salts
in solution and rapid metabolism. The structure activity studies
reveal that electron withdrawing substituents such as chloro
and bromo at C-8 confer high activity. Replacement of phenyl
group at C-6 by other substituents decreases the potency.
Chloro, bromo or fluoro substituents at C′-2 also enhance the
potency [8a]. Here we attempted to make structural variation in
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the triazole ring by substituting with six potent aromatic ring
systems at C-1 and study their anticonvulsant activity. Most
common substitution at C-1 described so far in the literature
includes only alkyl groups. Since aryl substitution at C-1 has
not been studied widely, we therefore concentrated on synthe-
sizing 8-chloro-6-(2-fluorophenyl)-1-(aryl)-4H-[1,2,4]triazolo
[4,3-a][1,4]benzodiazepines and studied their anticonvulsant
activity.

2. Chemistry

Various methods are known for the synthesis of 1,4-benzo-
diazepines [8d,10,11]. In the present study, 2-amino-4-chloro-
2′-fluorobenzophenone is converted to 2-(2-chloroacetyl) ami-
no-4-chloro-2′-fluorobenzophenone (1) by treating it with
chloroacetyl chloride following a literature reported procedure
[8c, 10a]. 2-(2-Chloroacetyl)amino-4-chloro-2′-fluorobenzo-
phenone on treatment with hexamine yielded 7-chloro-5-(2-
fluorophenyl)-1,3-dihydro-2H-1,4-benzodiazepin-2-one (2).
Compound (2) on treatment with P2S5 in pyridine resulted in
the formation of 7-chloro-5-(2-fluorophenyl)-1,3-dihydro-2H-
1,4-benzodiazepine-2-thione (3). 7-Chloro-5-(2-fluorophenyl)-
1,3-dihydro-2H-1,4-benzodiazepine-2-thione (3) was then
made to react with aromatic acid hydrazides (4a–f) by reflux-
ing in n-butanol with catalytic amount of acetic acid resulted
in the formation of 8-chloro-6-(2-fluorophenyl)-1-(aryl)-4H-
[1,2,4]triazolo[4,3-a][1,4] benzodiazepine (5a–f). Aromatic
acid hydrazides (4a–f) were prepared by treating the ethyl es-
ters of respective aromatic acids with hydrazine hydrate in
methanol. Scheme 1 illustrates the reaction scheme.

The formation of 7-chloro-5-(2-fluorophenyl)-1,3-dihydro-
2H-1,4-benzodiazepine-2-thione (2) and 8-chloro-6-(2-fluoro-
phenyl)-1-(aryl)-4H-[1,2,4]triazolo[4,3-a][1,4]benzodiazepines
(5a–f) were confirmed by IR, 1H-NMR, 13C-NMR and mass
Scheme 1.
spectral studies. The spectral data of each compound is given
in the experimental section.

3. Anticonvulsant activity

Inbred male albino mice (Swiss strain) weighing between
20–30 g were used in the study. They were housed in groups
of three or four mice per cage under standard laboratory con-
ditions for one week before the experiments. The housing con-
ditions were maintained at controlled temperature (23 °C) and
humidity (50%). They received standard diet and water ad li-
bitum. The animals were transferred to the laboratory 1 hour
before the start of the experiment. The institutional ethical
committee approved the study. Studies were carried out by
both PTZ animal model and maximal electroshock (MES) test.
All the results were statistically analyzed results are expressed
as the mean ± S.E.M.

3.1. PTZ animal model [12]

Pentylenetetrazole (PTZ, Sigma Chemicals, USA) was used
as convulsant and diazepam (Ranbaxy Laboratories, India) was
used as standard drug. PTZ was dissolved in normal saline.
Test compounds and standard drug were dissolved in 2% aca-
cia suspension. The mice were divided into eight groups of
three each. Group-1 received diazepam, group-2 received 5a,
group-3 received 5b, group-4 received 5c, group-5 received
5d, group-6 received 5e and group-7 received 5f at a dose of
4 mg/kg. Each dose was dissolved in 2% gum acacia and de-
livered orally in a volume of 0.1 ml/10 g body weight. The
control group, group-8 received 0.1 ml/10 g of 2% gum acacia
orally by gavage feeding.

Convulsion was induced 1 hour after the administration of
the standard drug or the test compounds by i.p. injection of
PTZ (80 mg/kg) that was dissolved in saline to a volume of
0.1 ml/10 g body weight. The time needed for the development
of unequivocal sustained clonic seizure activity involving the
limbs (isolated myoclonic jerks or other preconvulsive chewing
behavior were not counted) was carefully noted. Duration of
seizure was also noted. Seizure free duration for a period of 1
hour was taken as protection. The number of animals protected
in each group was recorded and percent protection was calcu-
lated.

The animals in the control group exhibited seizures at the
dose of PTZ used in the study. The onset of seizure was found
to be 119 ± 0.577 s and the mean seizure duration was 311
± 0.577 s. Diazepam, 5a, 5d, 5e and 5f protected the animals
from developing convulsions at the dose of 4 mg/kg body
weight in comparison with control group. For these com-
pounds, all three mice in the group fail to have seizure and thus
go the maximal defined time of 3600 s. Compounds 5b and 5c
reduced the duration of seizures in comparison with control
group. Animals were less active after receiving all of the test
compounds than the control mice and great effect was exhib-
ited when compounds 5a, 5d, 5e and 5f were given. The tested
compounds 5a, 5d, 5e and 5f have promising anticonvulsant



Table 2
Anticonvulsant activity of the tested compounds 5a–f (PTZ animal model)

Group Drug/test compounds Dose (mg/kg) Latency (sec) (mean ± S.E.
M)

Protection (%) Duration of seizure (sec)
(mean ± S.E.M)

1 Diazepam 4 3600 100 0
2 5a 4 3600 100 0
3 5b 4 110 ± 2.886 0 11 ± 0.577

8 125 ± 0.577 0 8 ± 0.577
16 123.3 ± 1.666 0 8 ± 2.460

4 5c 4 100 ± 2.886 0 14 ± 0.842
8 110 ± 2.886 0 12 ± 0.842
16 110 ± 2.886 0 10 ± 0.577

5 5d 4 3600 100 0
6 5e 4 3600 100 0
7 5f 4 3600 100 0
8 2% Gum acacia (Control) 0.1 ml/10 g 119 ± 0.577 0 311 ± 0.577

N = 3 in each group.
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activity against PTZ induced seizure in mice at a dose of 4 mg/
kg in comparison with diazepam at the same dose. The results
were given in Table 2. Compounds 5b and 5c were evaluated
at higher doses of 8 mg/kg and 16 mg/kg. At higher doses both
compounds further reduced the duration of seizures in compar-
ison with control group. These results are also included in Ta-
ble 2.

3.2. Maximal electroshock (MES) test [13]

In the MES tests, the mice were subjected to 50 mA of
alternating current from a convulsiometer for 0.2 s through a
pair of electrodes attached to each ear. The duration of the to-
nic hind limb extensor phase, clonic phase and the number of
animals protected from convulsions were noted. Phenytoin
(40 mg/kg) was used as standard drug. The results are given
in Table 3. All the tested compounds showed a reduction in the
duration of tonic hind limb extensor phase. Compounds 5a, 5d,
5e and 5f reduced the duration of extensor tonus more com-
pared to 5b and 5c. A complete abolition of hind limb tonic
extension was considered as 100% protection.

4. Discussion

A study of structure activity relationship study revealed that
compounds bearing pyridine moiety (5a and 5f), 4-flourophe-
Table 3
Anticonvulsant activity of the tested compounds 5a–f (MES model)

Group Drug/test
compounds

Duration of
tonic hind limb
extensor phase
(sec)

% of animals
protected

Dose of the test
compounds
(mg/kg)

1 Control 14.24 ± 0.577 0 10 ml/kg
2 5a 9.68 ± 0.066 0 4
3 5b 11.26 ± 0.067 0 4
4 5c 10.48 ± 0.018 0 4
5 5d 6.74 ± 0.053 0 4
6 5e 7.18 ± 0.012 0 4
7 5f 7.14 ± 0.012 0 4
8 Phenytoin 0 100 40

N = 3 in each group.
nyl (5d) and 2-bromo-5-methoxyphenyl (5e) substituents at
C-1 had shown excellent anticonvulsant activity in comparison
with standard drug diazepam, used in the PTZ animal model.
This is in accordance with the structural requirement of CNS
depressant drugs. The substitution of pyridine moiety at C-1
enhanced activity in the cases of 5a and 5f. Since both 5a
and 5f contains pyridine at C-1 the higher activity may be at-
tributed to the presence of pyridine ring system. In the case of
5d and 5e, the substituents at C-1 were 4-fluorophenyl and 2-
bromo-5-methoxy phenyl ring system. The higher activity of
5d and 5e might be due to the presence of fluorine and bro-
mine containing ring systems. The same compounds 5a, 5d, 5e
and 5f were more effective than 5b and 5c for shortening the
duration of MES-induced tonic seizures too. It can be noted
that none of the compounds prevented seizure activity at the
doses used, unlike phenytoin that completely prevented MES-
induced seizures. Classically, MES has been considered a mod-
el of generalized tonic-clonic seizures and pentylenetetrazole a
model of absence of seizures. The findings of our studies re-
veal that the novel compounds might be more effective against
absence than generalized tonic-clonic seizures, which is consis-
tent with prior literature for other benzodiazepines in these
models. Studies were carried out only at one concentration
only; therefore, further studies using larger samples should be
done for obtaining conclusive results. Since we limited our stu-
dies in a preliminary screening only, the compounds 5a, 5d, 5e
and 5f could be recommended for further studies including be-
havioral effect and concentration response studies to find out
the advantages of these compounds over known anticonvul-
sants.

5. Experimental

5.1. 7-Chloro-5-(2-fluorophenyl)-1,3-dihydro-2H-1,4-
benzodiazepin-2-one (2)

2-(2-Chloroacetyl)amino-4-chloro-2′-fluoro benzophenone
[8c, 10a] (1), (20 g, 0.061 mol) was dissolved in 340 ml etha-
nol and 17 g hexamine and 2 g of ammonium chloride was
then added. The mixture was refluxed for 4 h. Progress of the
reaction was monitored by TLC. 240 ml of ethanol was then
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distilled out and cooled the reaction mixture to room tempera-
ture. Filtered the insoluble and to the filtrate passed 2.4 g of
HCl gas in isopropyl alcohol and adjusted pH to 1.0–1.5 below
25 °C. Stirred the reaction mixture for 1 h and filtered the 2-(2-
aminoacetyl)amino-4-chloro-2′-fluorobenzophenone hydro-
chloride. The hydrochloride was then dissolved in 160 ml
water and carefully neutralized with ammonia. Filtered the so-
lid product and washed with chilled water. Yield = 10 g
(53.4%), m.p. 221–224 °C ([10a] 223–224 °C), FT-IR (KBr):
3519.8 cm–1 and 3350 cm–1 (–NHstr), 3128.3 cm–1 (–CHstr),
1697 cm–1 (C = Ostr), 1218.9 cm–1 (Ar–F), 1103.2 cm–1 (Ar–
Cl).

5.2. Preparation of 7-chloro-5-(2-fluorophenyl)-1,3-dihydro-
2H-1,4-benzodiazepine-2-thione (3)

7-Chloro-5-(2-fluorophenyl)-1,3-dihydro-2H-1,4-benzodia-
zepin-2-one (3) (25 g, 0.086 mol) was added to 250 ml pyri-
dine in nitrogen atmosphere. 10.25 g (0.053 mol) of P2S5 was
then slowly added by maintaining the reaction mass at room
temperature. The mixture was then refluxed for 1 h. Progress
of the reaction was monitored by TLC. 200 ml of pyridine was
then distilled out and cooled the residue to room temperature.
A 5% solution of sodium bicarbonate (250 ml) was then added
at 30–40 °C and stirred for 12 h. Filtered the sold obtained and
washed successively with water, 25 ml methanol and with
50 ml chloroform. The solid was then dried at 70–80 °C.
Yield: 17.5 g (66.28%), m.p. 212–214 °C.

FT-IR: (KBr): 3452.3 cm–1 (–NHstr), 3066.5 cm–1 and
2831.3 cm–1 (–CHstr), 1473 cm–1 (–CH2), 1172.6 cm–1 (Ar–
F), 1103.2 cm–1 (Ar–Cl), 1010.6 cm–1 (–C = S)

1H-NMR: (CdCl3) δ 4.77 (s, 2H, –CH2), δ 7.058 (t, 1H, Ar–
H), δ 7.11 (d (J = 6.92), 1H, Ar–H), δ 7.20 (s, 1H, Ar–H), δ 7.23
Table 1
Characterization data of the compounds 5a–f

Compound number Ar Yielda %
5a 75

5b 80

5c 78

5d 75

5e 78

5f 68

a All the yields are on isolated basis.
b All the compounds are purified by column chromatography.
(d (J = 6.06) 1H, Ar–H), δ 7.45 (dd (J = 6.9,6.01) 2H, Ar–H), δ 7.59
(t, 1H, Ar–H), δ 9.91 (s, 1H, –NH–, exchangeable with D2O)

13C-NMR: (CdCl3, 75 MHz) 63.06, 116.27 (d, 2JC–F
= 21.4), 122.10, 124.51, 124.54, 126.77, 129.83, 130.72,
131.52, 131.94, 132.50, 132.56, 136.72, 159.38,166.08,
200.467

MS: m/z 304 (M+100%), m/z 277(22.3%, C15H13ClFNO),
m/z 241(21.4%, C15H15NS) m/z 211(10.1%, C15H17N)

Anal. calc. for C15H10ClFN2S; N, 9.19 Found: N, 9.18

6. General method for the preparation of 8-chloro-6-(2-
fluorophenyl)-1-(aryl)-4H-[1,2,4]triazolo[4,3-a][1,4]
benzodiazepine (5a–f)

7-Chloro-5-(2-fluorophenyl)-1,3-dihydro-2H-1,4-benzodia-
zepine-2-thione (4), (3.047 g, 0.01 mol) was refluxed with cor-
responding acid hydrazide (0.01 mol) in n-butanol in presence
of 0.1 ml of acetic acid for 8–12 h. Progress of the reaction was
monitored by TLC. Upon completion of the reaction, n-butanol
was distilled out completely and 25 ml acetone was added.
Acetone was then distilled out completely. The solid obtained
was purified by flash chromatography with methylene dichlor-
ide/ethyl acetate as solvent.

The yield, melting point data of each product is given Ta-
ble 1. Spectral data of each compound are given below.

6.1. 8-Chloro-6-(2-fluorophenyl)-1-pyridin-4-yl-4H-[1,2,4]
triazolo[4,3-a][1,4]benzodiazepine

FT-IR: (KBr): 3041.5 cm–1 and 2964.1 cm–1 (–CHstr),
1614.3 cm–1 (–C = N), 1481.2 cm–1 (–CH2), 1097.4 cm–1

(Ar–F), 1026.1 cm–1 (Ar–Cl).
1H-NMR: (CdCl3): δ 4.18 (d (J = 10.44) 1H, –CH2), δ 5.60

(d (J = 10.44) 1H, –CH2), δ 6.91 (d (6.76) 1H, Ar–H), δ 7.07
Molecular formula Melting point °C Nature of crystalsb

C21H13ClFN5 204–206 Pale yellow powder

C24H14ClFN6O2 230–232 Yellow micro crystals

C27H18ClFN4O 234–236 Beige powder

C21H13ClF2N4 154–156 Cream microcrystals

C23H15BrClFN4O 218–220 Cream microcrystals

C21H13ClFN5 178–180 Yellow powder
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(t, 1H, Ar–H), δ 7.30 (t, 1H, Ar–H), δ 7.37–7.44 (m, 4H, Ar–
H), δ 7.49 (m, 1H, Ar–H), δ 7.59 (t, 1H, Ar–H), δ 8.72 (s, 2H,
Ar–H)

13C-NMR: (CdCl3, 125 MHz): 46.32, 116.29 (d, 2JC–F
= 21.25), 122.19, 124.90, 125.92, 126.86, 126.95, 129.60,
130.84, 131.55, 131.94, 132.96, 133.03, 134.00,134.31,
150.70, 151.33, 157.59, 160.4(d, 1JC–F = 248.8), 165.40

MS: m/z 389(M+, 90%), m/z 360(100%, (M – 1)–N2), m/z
340(23%, C19H15ClFN3) m/z 326 (10.2%, C19H16ClFN2)

Anal. calc. for C21H13ClFN5; N, 17.97 Found: N, 17.95.

6.2. 8-Chloro-6-(2-fluorophenyl)-1-(4-nitro-1H-indol-2-yl)-4H-
[1,2,4]triazolo[4,3-a][1,4]benzodiazepine

FT-IR: (KBr): 3041.5 cm–1 and 2964.1 cm–1 (–CHstr),
1614.3 cm–1 (–C = N), 1481.2 cm–1 (–CH2), 1097.4 cm–1

(Ar–F), 1026.1 cm–1 (Ar–Cl).
1H-NMR: (CdCl3): δ 4.2 (d (J = 10.4) 1H, –CH2), δ 5.61 (d

(J = 10.4) 1H, –CH2), δ 6.64(s, 1H, Ar–H), δ 7.07 (t, 1H, Ar–
H), δ 7.23–7.31 (m, 3H, Ar–H), δ 7.41(s, 1H, Ar–H), δ 7.49–
7.52 (m, 3H, Ar–H), δ 7.76 (t, 1H, Ar–H), δ 7.92 (d (J = 6.2)
1H, Ar–H), δ 8.24 (d (J = 6.37) 1H, Ar–H), δ 10.77 (s, 1H,
–NH)

13C-NMR: (CdCl3, 125 MHz): 46.21, 116.35(d, 2JC–F
= 21.12), 120.22, 121.14, 124.80, 125.86, 125.93, 126.69,
126.78, 129.40, 129.55, 129.70, 130.89, 131.40, 131.44,
132.37, 132.97, 133.04, 133.32, 134.57, 146.49,
157.331,159.42 (d, 1JC–F = 290), 165.41

MS: m/z 472 (M+, 20%), m/z 425 (22.3%, C15H13ClFNO),
m/z 321(76%, C17H12ClN5) m/z 286 (10%, C15H11ClFN3) m/z
189(100%, C9H7N3O2)

Anal. calc. for C24H14ClFN6O2; N, 17.77 Found: N, 17.75.

6.3. 8-Chloro-6- (2-fluorophenyl)-1-(6-methoxy-2-naphthyl)-
4H-[1,2,4]triazolo[4,3-a][1,4]benzodiazepine

FT-IR: (KBr): 3041.5 cm–1 and 2964.1 cm–1 (–CHstr),
1614.3 cm–1 (–C = N), 1481.2 cm−1 (–CH2), 1097.4 cm–1

(Ar–F), 1026.1 cm–1 (Ar–Cl).
1H-NMR: (CdCl3) δ 3.95 (s, 3H, –OCH3), δ 4.22 (d (J

= 9.75) 1H, –CH2), δ 5.62 (d (J = 9.72) 1H, –CH2), δ 6.94
(d (J = 6.51), 1H, Ar–H), δ 7.15 (m, 2H, Ar–H), δ 7.25 (m,
2H, Ar–H), δ 7.34 (m, 2H, Ar–H), δ 7.45 (dd (J = 6.42,6.36),
1H, Ar–H), δ 7.76 (t, 1H, Ar–H), δ 7.73–7.80 (m, 3H, Ar–H),
δ 8.07 (s, 1H, Ar–H)

MS: m/z 469 (M+, 74%) m/z 439 (10%, C26H16ClFNO), m/z
287 (20%, C15H11ClFN3) m/z 189(28%, C9H7N3O2)

Anal. calc. for C27H18ClFN4O; N, 11.95, Found: N, 11.94.

6.4. 8-Chloro-6-(2-fluorophenyl)-1-(4-fluorophenyl)-4H-
[1,2,4]triazolo[4,3-a][1,4]benzodiazepine

FT-IR: (KBr): 3066.6 cm–1 and 2925.8 cm–1 (–CHstr),
1610.5 cm–1 (–C = N), 1481 cm–1 (–CH2), 1230.5 (Ar–F),
1103.2 cm–1 (Ar–Cl)

1H-NMR: (CdCl3) δ 4.19 (d (J = 13.2), 1H, –CH2), δ 5.58
(d (J = 12.9), 1H, –CH2), δ 6.92 (d (J = 9.0), 1H, Ar–H), δ
7.05 (d (J = 8.4), 1H, Ar–H), δ 7.13 (dd (J = 10.8) 2H, Ar–H),
δ 7.45 (m, 2H, Ar–H), δ 7.52 (dd (J = 6.6) 2H, Ar–H), δ 7.59
(t, 1H, Ar–H)

13C-NMR: (CdCl3, 75 MHz) 46.40, 116.23 (d, 2JC–F
= 22.5), 116.38 (d, 2JC–F = 22.5), 116.38, 116.53, 122.45,
124.84, 125.99, 126.96, 127.11, 129.46, 130.51, 130.63,
130.84, 131.32, 131.96, 132.80, 132.91, 133.78, 154.69(d,
1JC–F = 298.5), 165.43, 165.58; DEPT: 46.4(–ve), 116.08,
116.23, 116.38, 116.53,124.79,125.97,129.43, 130.51,
130.63, 130.81, 131.30, 132.80, 132.90

GCMS: m/z 406 (M+, 26%), m/z 404(M-2, 26%) m/z 370
(M–F2, 25%), m/z 354, (C20H17ClFN3, 100%)

Anal. calc. for C21H13ClF2N4; N, 13.77 Found: N, 13.75.

6.5. 1-(2-Bromo-5-methoxyphenyl)-8-chloro-6-(2-
fluorophenyl)-4H-[1,2,4]triazolo [4,3-a] [1,4] benzodiazepine

FT-IR (KBr): 3055.0 cm–1 and 2926 cm–1 (–CHstr), 1608.
5 cm–1 (–C = N), 1482.2 cm–1 (–CH2), 1297.0 (Ar–F), 1018.
3 cm–1 (Ar–Cl)

1H-NMR: (CdCl3) δ 3.82(s, 3H, –OCH3), δ 4.22 (d (J
= 13.2), 1H, –CH2), δ 5.64 (d (J = 13.2), 1H, –CH2), δ 6.85
(d (J = 8.4), 1H, Ar–H), δ 6.95 (dd (J = 8.7, 9.3), 2H, Ar–H), δ
7.07 (t, 1H, Ar–H), δ 7.16–7.32 (m, 1H, Ar–H), δ 7.45–7.52
(m, 4H, Ar–H), δ 7.67 (t, 1H, Ar–H).

13C-NMR: (CdCl3, 75 MHz) 46.34, 55.70, 116.38 (d, 2JC–F
= 22.5), 118.93, 124.64, 129.24, 130.25, 131.58, 132.58,
133.37, 134.29, 157.22 (d, 1JC–F = 288.75) 165.38.

Anal. calc. for C23H15 BrClFN4O; N, 11.26 Found: N,
11.20.

6.6. 8-Chloro-6-(2-fluorophenyl)-1-pyridin-3-yl-4H-[1,2,4]
triazolo[4,3-a][1,4]benzodiazepine

1H-NMR: (CdCl3) δ 4.19 (d (J = 10.4), 1H, –CH2), δ 5.61
(d (J = 10.4), 1H, –CH2), δ 6.92 (d (J = 6.8), 1H, Ar–H), δ
7.05 (t, 1H, Ar–H), δ 7.30 (t, 1H, Ar–H), δ 7.30 (m, 3H, Ar–
H), δ 7.50 (s, 1H, Ar–H), δ 7.74 (s, 1H, Ar–H), δ 7.87(d (J
= 6.2), 1H, Ar–H), δ 8.72 (d (J = 3.2), 1H, Ar–H), δ 8.77 (s,
1H, Ar–H)

13C-NMR: (CdCl3, 125 MHz) 47.21,117.17 (d, 2JC–F
= 22.5), 123.74, 124.56, 125.65,126.55, 127.77, 127.86,
130.56, 131.67, 131.88, 132.46, 132.85, 133.72, 133.78,
134.96, 136.59, 149.89, 151.79, 152.18,159.12 (d, 1JC–F
= 280), 162.23,166.25

MS: m/z 390(M+, 25%), m/z 415 ((M + 2) + Na, 20%), m/z
430 (M + K, 18%), m/z 355 (M-Cl, 22%), m/z 295
(C15H10ClN5, 20%), m/z 281 (C14H8ClN5, 60%), m/z 207
(C9H8ClN4, 70%), m/z 147 (C9H10N2, 100%).

Anal. calc. for C21H13ClFN5; N, 17.97 Found: N, 17.95.

7. Conclusion

Six novel 8-chloro-6-(2-fluorophenyl)-1-(aryl)-4H-[1,2,4]
triazolo[4,3-a][1,4]benzodiazepines, which are structural analo-
gues of alprazolam and midazolam were synthesized and char-
acterized by spectral analysis. All the compounds were



[4]

[5]

[6]

[7]
[8]

[9]

[10

[11

[12

[13

B. Narayana et al. / European Journal of Medicinal Chemistry 41 (2006) 417–422422
screened for anticonvulsant activity by PTZ animal model and
MES test. Compounds 5a, 5d, 5e and 5f exhibited promising
anticonvulsant activity. Since we limited our studies in a pre-
liminary screening only, the compounds 5a, 5d, 5e and 5f
could be recommended for further studies to find out the ad-
vantages of these compounds over known anticonvulsant
drugs.
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