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Abstract

An efficient solvent-free synthesis of 1,5-benzodiazepines by condensatispheinylenediamines with ketones in the presence of catalytic
amount of (bromodimethyl) sulfonium bromide has been accomplished. The condensation occurred at room temperature and the products we
formed in high yields.
© 2005 Elsevier B.V. All rights reserved.
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Benzodiazepines have recently received attention as medi¢bromodimethyl) sulfonium bromid®] (10 mol%) as a catalyst
inally important compounds possessing analgesic, hypnotignder solvent-free conditions to synthesize 1,5-benzodiazepines
sedative, antianxiety, anticonvulsant, antidepressant and antB) (Scheme )
inflamatory propertiefl]. These compounds are also commer- The scope and generality of the above process is illustrated
cially employed as dyes for acrylic fibrd2]. Additionally,  with respect to different-phenylenediamines and a wide range
they are useful synthons for the synthesis of various fusedsf ketones{able J). Both aromatic and aliphatic ketones equally
ring compounds such as triazolo-, oxazino-, oxadiazolo- andinderwent the conversion. Different acyclic and cyclic ketones
furano-benzodiazeping3]. Due to such wide range of pharma- were successfully applied. However, the ketones should con-
cological, industrial and synthetic applications the preparationain ana-hydrogen. Cyclic ketones such as cyclopentanone and
of benzodiazepines is highly necessary. cyclohexanone afforded fused-ring 1,5-benzodiazepines (entries

1,5-Benzodiazepines are generally synthesized by condensad and 3e). The diamines having electron-donating as well as
tion of o-phenylenediamines with ketones in the presence of &lectron-with drawing groups on the aromatic rings worked well.
catalyst such as BFOEt, MgO/POCE, Yb(OTf)s, polyphos-  The conversion proceeded at room temperature and in rela-
phoric acid-SiQ, HOAc-microwaves, NaBkl InBrz and ionic  tively short reaction time (1 h). No any solvent was added to
liquids[4]. However, many of these methods are associated witthe reaction mixture. The experimental procedure is simple. The
several drawbacks such as applications of expensive reagenygelds of the desired 1,5-benzodiazepines were found to be very
drastic reaction conditions, extended reaction times, occurrendggh. With unsymmetrical ketones high regioselectivity was also
of side products, unsatisfactory yields and complex experimemsbserved. The structure of the products were settled from their
tal procedure. Hence, there is a need to develop a conveniemspectral tH NMR and MS) data.
efficient and practically useful process for the synthesis of 1,5- The catalyst (bromodimethyl) sulfonium bromi¢ is an
benzodiazepines. inexpensive reagent. It worked actively in the present conversion

We report here for the first time a simple method for theunder very mild reaction conditions. No product was formed in
condensation af-phenylenediamined ) with ketonesZ) using  absence of this catalyst. The catalyst was used earlier for some

synthetic conversiongs] but its utilities have not been fully
explored. The present conversion is a good example, where the
“* Part 65 in the sefies “Studies on novel synthetic methodologies.” catalyst has been utilized efficiently. Compared to other acid

* Corresponding author. Tel.: +91 40 27160512; fax: +91 40 27160512. catalyst; such as InQIQeC[g~7H2Q, In(OTf)s, Cu(OTf), etc. .
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Table 1
(Bromodimethyl) sulfonium bromide catalyzed synthesis of 1,5-benzodiazépines
Entry Diamine Ketone Product Isolated Reference

2 yield (%)

3
H

CH,COCH,, N 96 4g
—
i Ph

PhCOCH , @[“ 91 4g
-

Ph

| W ) 94 4

]

R A

2

o

NH i
{
d @: @N 85 4h
NH
=
@N“ f
1
® NH ij @:N 89 4g
=
NH il
f \©[: TY \©:” 95 4i
NH, N=
W n | Ph
PhCOCH , N 03 4g
NH, =

MeO NH,

: MeO | e
PhCOCH , \©: 84 4h
NH, N=

afya

n |ph
PhCOCH , II” 6 af
-
Ph
NH, -
T} :@:”ﬁ 05 4i
NI, =

f The structures of the 1,5-benzodiazepines prepared were determined from their shetNMR and MS) data.
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