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ABSTRACT

Sodium perchlorate was found to be an efficient agent for the preparation of 2,3-Dihydro-1H-1,5-benzodiazepine
derivatives by the condensation of o-phylenediamine and various ketones in the presence of stoichiometric amount
of NaClQ, in an aqueous media.
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INTRODUCTION

Benzodiazepines and their polycyclic derivativeg @mportant classes of bio-active compounds. They f
numerous applications as anti-convulsant, antietgpand hypnotic agent[1,2]. More recently the bgital interest
of 1,5-benzodiazepines has been extended to vadmeases like cancer, viral infection and cardioudar
disorder[3]. Some benzodiazepines derivatives aeel as dyes for the acrylic fibres[4] in photographd also as
anti-inflammatory agents[5]. Particularly, 1,5-bedimzepines are useful precursors for synthesismie fused ring
benzodiazepine deriuvatives[6] such as triazolagdtazolo-, oxazino- or furano benzodiazepines. Du¢heir
broad spectrum of biological activity, these commigi have received a great deal of attention in ection with
their synthesis. Generally, benzodiazepines ar¢hegized by the condensation of o-phylenediaminé wj -
unsaturated carbonyl compoundB;haloketones or with ketones. A variety of catayst BR-OEL[7],
Polyphosphoric acid[8], Ce&Nal/SiO)[9], 1,[10], ZnCh[11], Smb[12], YbCI[13], MgO/POC}[14], Amberlyst-
15[15], Yb(OTfp[16], Ga(OTf}[17], Al,O4/P,05[18], AcCOH/MWI19], Sulfated zirconia[20], NBS[21[ZAN[22],
montmorrilonite K-10[23], AgPW,04[24], InBry/InCl3[25] and ionic liquids[26], Silica suphuric acidR7
Camphor sulphonic acid[28], ZrOf29]. However, many of these methodologies are @ated with several short
commings such as harsh reaction condition, low gebgield, use of organic solvent, occurrence ofesal side
products and tedious work up procedures. Some némgenployed are very expensive. Therefore, theldpment
of the new economic, green, method for synthefdisese compounds is desirable.

Recently, organic reactions in water have attractegch attention, because water is a cheap, safé, an
environmentally benign solvent[30]. In the courdeoar investigation to develop green methodolodias the
synthesis of heterocyclic compounds in an aqueoedian We report the synthesis of 1,5-benzodiazepusing
sodium perchlorate in agueous media. Sodium pgpekdois readily available reagent and it catalysasy organic
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reactions in the organic solvents[31]. Howeverthe best of our knowledge, there are no earlieontepon the
preparation of 1,5-benzodiazepines in aqueous musitig sodium perchlorate Scheme 1.

N
NH =
S
+ >
NH, Ri™ Ry H20, R.T. N RRz
1

R,= Alkyl, Phenyl
R2: 'CH3

Scheme 1

MATERIALSAND METHODS
General procedure for the synthesis of 1,5-benzegdiaes derivatives:

To the mixture ofo-phenylenediamine (1 mmol), acetophenone (2 mmud) sodium perchlorate (2 mmol), in
water (5ml) was allowed to stirr vigorously at rodéemperature for appropriate time reported ablel. Reaction
progress was monitored by TLC. After completiontioé reaction (TLC) the product was collected by m@én
filtration, washed with water and dried. This crudduct was then recrystalized in n-hexane or apumn
chromatography by using silica gel EtOAc: n-Hexareas eluent where ever necessary.

Characterization data of compounds.

2,3-dihydro-2,2,4-trimethyl-1H-benzo[b][1,4] diazepine(compound 1)

IR (KBr in cm*3289, 3020, 2915-2880,1597-14%INMR (300 MHz, CDC}) 86.60-7.25(m, 4H), 3.45 (Br. s, 1H),
2.33 (s, 3H), 2.25 (s, 2H), 1.35(s, 6HICNMR (300 MHz, CDCJ) 5171.6, 140.5,137.6, 126.5, 125.2,121.9,
121.4, 67.5, 45.0, 30.2, 29.7. MS (El): m/z 188.

2,3-dihydro-2-methyl-2,4-diphenyl-1H-benzo[ b] [ 1,4]diazepine(compound 2)

IR (KBr in cni'3250, 3030, 2901-2925,1575-148INMR (300 MHz, CDC}) §7.50-7.60 (m, 4H),7.10-7.30(m,
6H), 6.50-6.95(m, 4H), 3.40 (Br. s, 1H), 3.12(d,1R.6 Hz, 1H), 2.92 (d, J= 12.6 Hz 1H) 1.78(s, 3FENMR
(300 MHz, CDC}) J1 167.3, 146.3, 139.8, 139.2,138.0, 129.6, 128.3,012R7.8, 126.9, 126.8, 126.1, 125.2,
121.2,120.9, 73.4, 42.9, 29.7 MS (El): m/z 312.

RESULTSAND DISCUSSION

For the reasons of economy and pollution use oéags media in organic synthesis is of great inténesrder to
modernize classical procedures making them momncleafe and easy to perform. Therefore, empalessgiven

to carry out synthesis of 1,5-benzodiazepines usiijum perchlorate in an aqueous media at rooméeature.

In our initial experiments towards the developmehefficeint methodology for the synthesis 1,5-bmiazepines
reaction of o-phenylenediamine with acetophenone \warformed using stoichiometric amount of sodium
perchlorate catalyst in an aqueous media at roompeeatureScheme 1. To our surprise reaction was proceed to
give desired product 2,3-dihydro-2-methyl-2,4-dipylelH-benzo[b][1,4]diazepine with good yiel&ritry 1, yield
85%). Therefore, considering the effective activity @fdium perchlorate in water, it has been explasda
powerful catalyst in the synthesis of 1, 5-benzpefBnes. The results are summarised @ble 1. Acetophenone
with substituted -ClI, -Br, -N@and -OH gives satisfactory results with good \sefentry 3,4, 6,8, yield 75-88%).
Similarly, cyclic ketone such as cyclohexanoneo aksacted well efficiently to give high yieldEftry 9, yield
90%).
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Table 1: Synthesis of 1,5-benzodiazepines catalysed by NaClO, in aqueous media.

Entry. K etones Products Reaction Time (h) | Yield® (%) | M.P.(°C)
H CH3
X
1 3 90 146
HsC CHj
H CH3
2 ©)‘\ C( 3 85 150
H CHa cl
3 /@)\ C( 4 87 141
Cl
H CH3 Br
O
4 /©/LCH3 @( 4 88 145
Br
Br
OMe
Q N
5 CH3 @[ 6 85 116
N CHs
O
OMe
H CHs NO,
N
6 /©)‘\ C( 35 87 157
—
N
O NO,
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H CHs CH,
O N
7 CHj; C( 7 80 142
—
HsC N
CH,4

H CHs OH
O N
8 CH3 C( 35 75 220
—
HO N O
OH

O N

9 @[ 5 90 135
N
H

CONCLUSION

In summary this is the first report on the use afdND, in an aqueous media for synthesis of 1,5 benzegiaes.
The use of commercially available sodium perchrand green solvent makes this method quite sinmpdee
convenient and economic. Mild reaction conditioesnple work-up process and high yields of produmts
advantageous features of this method.
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