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The Synthesis of a Novel Benzodiazocine via an Intramolecular Staudinger/Aza-Wittig Cyclization
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Abstract: The novel pyrrolobenzodiazocine (1) has been prepared by an
intramolecular Staudinger/aza Wittig protocol from the precursor azido aldehyde (2) in
a remarkable 93% yield. Aldehyde (2) was prepared by coupling protected

homoprolinol with 2-azidobenzoic acid followed by deprotection and oxidation.
© 1997 Elsevier Science Ltd.

The pyrrolo[1,4]benzodiazepine ring system is found in a number of antitumour agents belonging to
the anthramycin family of antibiotics. Members of this family include anthramycin, porothramycin and
prothracarcin. They exert their biological activity by covalently binding to the C2-NH? of the guanine base in
PuGPu sequences in the minor groove of DNAL
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To date, the study of their mode of action and their potent biological activity has resulted in the
synthesis of a wide range of analogues, particularly compounds bearing modifications in the aromatic A ring
and the five membered C ring. To the best of our knowledge, no major modifications to the seven membered B
ring bearing the reactive imine group have been reported. This is suprising since the imine present in this ring
is crucial to the biological activity of this family of compounds. We2 and others3 have recently described a
rapid and high yielding approach to this important ring system which utilizes a Staudinger/aza-Wittig protocol
to install the sensitive imine functionality. We now wish to report the synthesis of a novel eight membered

ring analogue (1) shown in Scheme 1 which utlizes this methodology.
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In order to prepare the precursor azido aldehyde (2) we needed a reliable source of homoprolinol4. The
route is shown in Scheme 2. '
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Thus, conversion of Z-proline (Z = benzyloxycarbonyl) to the acid chloride followed by additica «f
diazomethane gave the corresponding diazomethyl ester. Treatment of this diazo intermediate with silvey
benzoate in methanol yielded the methyl ester (6) in an overall yield of 98%. The use of silver benzoate was
critical to the success of this reaction. Hydrolysis of the methyl ester followed by reduction of the carboxylic
acid with BH3.THF yielded the alcohol in 70% yield. Protection of the alcohol as a carbonate and removal of
the Z group gave the amine (7) with a yield of 95% for the last two steps. This synthesis of O-protected
homoprolinol is notable because the overall yield from Z-proline is 65%. This sequence was also carried out
with BOC-proline (8) as the starting material with comparable yields.

Construction of the eight membered ring was then started. Conversion of 2-azidobenzoic acid to its
gcid chloride followed by addition of amine (7) furnished the amide (11) in 60% yield (Scheme 3).

cheme 3.

OCOMe '
N3 (COCl)p, cat. DMF Na K 1-512;03/Me0H N3 K
©iCOQH [—>\/\ NQ 2. Dess-Martin NQ
0OCO,Me a1 o i’g(r):%dmane @ 0

()

PPh3 CH,Cl,
Q 93%

Saponification of the carbonate with K2C03/MeOH followed by oxidation of the alcohol with Dess-
Martin periodinane yielded the aldehyde (2). On treatment with PPh3 in CH2Cl2, aldehyde (2) underwent
smooth cyclization to yield the pyrrolobenzodiazocine (1) in a remarkable 93% yieldd. To the best of our
knowledge this is the first example of the use of the Staudinger/aza-Wittig protocol for the construction of an
eight membered ring,6 and should be amenable to the synthesis of a wide range of structural analogues.
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