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A WOVEL SYNTHESIS OF QUINAZOLINES AND 1 ,4-BEWZODIAZEPINES

Jan Bergman, Anna Brymolf, and Bjdrn Elman
Department of Organic Chemistry, Royal Institute of Technology,

$=100 44 Stockholm, Sweden

Abstract - The synthesis of 1,4-benzodiazepines and quinazolines from o—amincbenzo-
nitriles is reported. For the formation of the 1,4i-benzodiazepines a mechanism
involving an intermediate aziridinone is proposed.

o-émincbenzonitrile (anthranilonitrile) is nowadays readily available by reaction of o-nitro-
toluene with ammonia in the vapour phase1 or by ammoxidation2 of o-toluidine and related
processes.3 Hence this interesting bifunctional compound has gained importance as a starting
material in organic synthesis. In this paper we would like to repert new approaches to quina-
zolines and 1,4-benzodiazepines based on N-acylated o-aminobenzonitriles.

The starting-point of this work was a speculation that compounds of the general structure 1,
might upen treatment with RMgX or RLi, in spite of the presence of acidic hydrogen atoms, give

rise to 1,4-benzodiazepin-2-ones (4) or/and quinazolines4 (3) via the commecn intermediates (2).
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It was also expected that the nature of the substituents (R, R1 and X), where R and R1 is hydrogen,
alkyl or aryl and X is Cl or Br, should have a strong influence on the product pattern and that
evenother ring—systems, such as quinmline56 might be formed.

The first experiment, interaction of ] (R1:H,X=C1) with C6H5MgBr in ether, gave } (R=C/H., R]=H,
¥=C1) in a reasonable yield. The structure of 3 was proven by a conventional synthesis via o=
amincbenzophenone. Thgse results trigggred the synthetic study summarized in note 8 using simple
N-acylated anthranilenitriles as startiné material. The procedure was found to constitute a fast
and convenient route to gquinazclines. Introduction of a second R-substituent (to yield e.g. 3,4-
dihydroquinazolineé? was never a disturbing side-reaction, not even when the amcunt of e.g. CBHSLi
was deliberately increased in the reactién with N-benzoylanthranilonitriie.

Attention was then turned te the reaction of CéﬂsMgBr with derivatives of 1, where X=Br and R1 =

lower alkyl, because with a better leaving group we anticipated better chances to get 1,4-benzo-

. . . . . .10,
diazepines., Fer instance in the case of R, =C H. two compounds with spectral properties in harmony

1 7275
with !,4-benzodiazepines were obtained. Compound A had the composition C17H16N20 and compound B the
composition €y oy, N0, obviously by the result of the introduction of a second CGHS—group.11
However the spectral (IR, PMR) properties of compound A were in disagreement with those of the
wooun 2 compound (4 (R=C6H5, R1=C2H5). The properties of B, at first tentatively assigned structure
2, required further studies and the structure was finaliy identified as the rearranged 1,4-benzo-

diazepin-3-one 6 by an X-ray investigafiun.13 The structure of compound A was subsequently

determined to 7.
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These results can be rationalized in terms of formation of an aziridincne

HETEROCYCLES, Yol 20, No 117, 1983

15,16 (zx—lactam) as the

crucial intermediate, which subsequently is attacked intramolecularly by the imine anion as outlined

in Scheme 2. A related rearrangement during the conversion {induced by NHS) of 2—(E—B—bromoa1ky1)—

aminobenzophenones into 1,4-benzodiazepines has earlier been reported by17 Kuftinec et al.
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