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::s::varc;ute to the pyrrelef3,4-c]quinoline ring system has been developed. The synthesis proceeds stereoselectively in
three steps, using 1,3-dipolar cycloaddition of azomethine ylides as a key step. First, a series of 4-aryl-pyrrolidine-3-
carboxylic acid has been prepared from the appropriate cinnamic esters and a non-stabilised azomethine ylide. The
reduction of nitro group on the aromatic ring was followed by the acid catalyzed intramolecular lactame formation.
Introduction

Pyrrolo[3,2-c]quinoline derivatives represents the central core a number of biologically significant molecules: for
example, 7-chloro-3-methyl-1H-pyrrolo[3,2-c]quinoline-4-carboxylic acid 1 was found to be a relatively potent and
selective inhibitor of kynurenine-3-hydroxylase (1), or certain compounds belonging to this class display antineoplastic
activities(2). Martinellic acid 2 and martinelline 3, isolated from the roots of the tropical plant Martinella iquitosensis,
are the first alkaloids with the pyrrolo[3,2-c]quinoline ring system displaying unique biological activity, as they are the
first naturally occurring nonpeptide bradykinin B; and B, receptor antagonists (3). A number of syntheses of these
heterocycles have been reported (4), which also includes our own work (5). However, there have been only a few
reports on the synthesis of the closely related pyrrolo[3,4-c]quinolines and in addition none of them generally applicable

to the synthesis of these heterocycles (6). Here we report the results of our efforts in this direction.
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Results and Discussion
This approach, which is illustrated in Scheme 2 in a retrosynthetic manner, involves the disconnection of the lactam
bond of 4 followed by a functional group interconversion (NH, = NO,) to afford the 3-(2-nitro-aryl)-pyrrolidine 5. An

intermoleculer {3+2] azomethine ylide-alkene cycloaddition would produce the wanted pyrrolidine.
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Among the vast amount of available azomethine ylides we choose to investigate the decarboxylative condensation of
sarcosine with paraformaldehyde which results in the formation of one of the most simple dipole of this type (7). As it
appeared from the literature only Joucla and Mortier studied this kind of azomethine ylide addition to methyl cinnamate
(8), beside a few similar cycloadditions of other more complicated azomethine ylides to this olefine generated by
different methods (9).

A solution of the dipolarophile and an excess of sarcosine and paraformaldehyde were heated under reflux in the
appropriate solvent (the water formed was removed by the aid of a Dean-Stark trap) which resulted in formation of the
corresponding cycloadducts (Scheme 3, Table I) after 1.5 - 5 hours in moderate to good yields. We choose to
investigate a few additional examples (Entries 3-5) to demonstrate the effect of different kinds of substituents beared by
the aromatic ring on the reactivity of dipolarophiles.

It can be concluded from the data of Table I, that the ethyl cinnamates having electron donating substituents on the
aromatic ring (Entries 5-7) are less reactive than those without, as they have reacted only in boiling xylene. This is in

good agreement with our earlier results (7c).
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Emry | R, R, R; Solvert T Reaction Product Yield
time

T H H H Benzene 80C 3h 10a 58 %
2 NO, H H Toluene 110C° 1.5h 10b 85%
3 H H NO, Toluene 110C° 15h 10¢ 79 %
4 H Cl H Toluene 110C° 2h 10d 33%
5 H OMe OMe Xylene 141 C° 3h 10e 44 %
6 NO, OMe OMec Xylene 141 C° S5h 10f 74 %
7 NO, OCHO Xylene 141 C° 3h 10g 56 %

* experiment of Joucla and Mortier

Table 1. Synthesis of pyrrolidin-carboxylic acids 10 via Scheme 2
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The appropriately substituted cycloadducts 10b, 10f, 10g were hydrogenated in the presence of Pd/C catalyst to yield

the corresponding anilines 11a-¢. These intermediates were further cyclized in the presence of p-toluenesulphonic acid

in boiling ethanol to give the targeted heterocycles 12a-c (10).
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Scheme 4 iPd/C, H,, EtOH; ii. PTSA, EtOH, reflux;

Entry cyscmng ) Product R, R, Yield
1 10b 12a H H 90 %
2 10f 12b OMe OMe 92%
3 10g 12¢ OCH,O 87 %

Table 2 Synthesis of pyrrolo[3,4-c]quinolin-4-ones (12);

In conclusion, we have developed a new, three-step, stereoselective route from simple starting materials to hardly

accessible pyrrolo[3,4-c]quinoline ring system. Work is currently being undertaken in our laboratory to further explore

the scope and limitation of this route for the construction of pyrrolo[3,4-c]quinoline involving of more complicated

azomethine ylides and other cinnamic acid derivatives.
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