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Abstract—A simple two-step route to 4,5-dihydro-3H-benzo[1,4]diazepin-5-ones is described. This synthesis, based on the isocya-
nide chemistry, allows a wide variety of substitution patterns starting from commercially available or easily obtainable reagents.
� 2004 Elsevier Ltd. All rights reserved.
Among the various routes leading to the formation of
1,4-benzodiazepine derivatives, those based on the
isocyanide multicomponent reactions are especially
noteworthy. The key step of these methods is the Ugi
four-component condensation1 performed with anthra-
nilic2 or N-Boc protected anthranilic acids3 and convert-
ible isocyanides. Alternative syntheses are based on the
use of bifunctional reagents such as ethyl glyoxylate,4

a-amino acid esters,5 N-Boc-1,2-diaminoethanes,6 and
N-Boc-a-aminoaldehydes.7

A careful examination of the literature shows that only a
small number of derivatives of 4,5-dihydro-3H-1,4-benzo-
diazepin-5-one (1) bearing aryl groups in position 2 has
been reported.8
Compounds arising from the reduction of the imine
bond of derivatives of 1 showed anticonvulsive and cen-
tral nervous system depressant activities.9
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In a previous paper10 we reported that phenacylamine
can act as the amino component in the Ugi reaction,
the low reactivity of aryl ketones in the conditions of
the Passerini and Ugi reactions11 preventing undesirable
side-reactions.

Keeping inmind the above results we decided to attempt
the synthesis of derivatives of 1 via the Ugi reaction by
utilizing phenacylamine as the amine input.

The reaction between 5-chloro-2-nitrobenzoic acid (2a),
potassium hydroxide, 4-methoxybenzaldehyde (3a),
phenacylamine hydrochloride (4a), and cyclohexyl iso-
cyanide (5a) proceeded smoothly in methanol at room
temperature affording the desired adduct 6a in 78%
yield. The reduction of 6a with iron powder in hot acetic
acid gave the amino derivative 7a, which could not
be isolated since spontaneously cyclization to N-cyclo-
hexyl 2-(7-chloro-4,5-dihydro-5-oxo-2-phenyl-3H-benzo-
[1,4]diazepin-4-yl)-2-(4-methoxyphenyl)acetamide (8a)
occurred in 76% yield.

The success of the experiment prompted us to verify the
applicability of this synthesis by changing the compo-
nents. In all of the cases studied the Ugi reaction pro-
ceeded smoothly in methanol at room temperature.12

The Ugi 4-CC adducts 6a–d arising from the acid 2a
and aromatic aldehydes were isolated by filtration in
good yields and in almost pure form. The more soluble
adducts 6e–j were isolated by a simple work-up.
The reductive cyclization of those compounds worked
well and the benzodiazepines 8 were obtained in good
overall yields.13 The results are summarized in the
Scheme 1.
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Scheme 1. 2-Aryl-4,5-dihydro-3H-benzo[1,4]diazepin-5-ones via Ugi-4CC, nitro group reduction, intramolecular imine bond formation.

712 S. Marcaccini et al. / Tetrahedron Letters 46 (2005) 711–713
In conclusion, the present method allows a facile access
to 2-aryl-4,5-dihydro-3H-benzo[1,4]diazepin-5-one deri-
vatives. Furthermore, as a consequence of the intrinsic
features of the multicomponent reactions, a wide variety
of products can be prepared from simple reagents, which
are commercially available or easily obtainable by
known procedures. Another advantage of this two-step
synthesis lies in the possibility of introducing a func-
tional group (the N-substituted amide), in the substitu-
ent linked in position 4.
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