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Abstract - Tricyclic pyridones (3) which are important intermediates for
the preparation of potent benzodiazepine receptor ligands were obtained
by different chemical routes. Key reaction in the so far optimal synthesis
of 3a is the base catalyzed ring contraction reaction of 2 to intermediate
(13). Under similar reaction conditions, however, thiophene derivative
(14} yielded instead of the analogous acid (16), the nitrile (15). In two
additional steps the final product (3b} was obtained in good yield.

Dedicated to Professor Alan R. Katritzky on the occasion of his
65th birthday.

We recently described the synthesis of a series of tricyclic pyridone derivatives that showed a
high affinity for the benzodiazepine receptor complex, e.g. 4-oxo-4H-benzolalquinolizine (1)1
and 4-oxo-4H-pyridol2,1-a]phthalazine (2).2

CHa 0] CH3

O
1 2 3a: X=-CH=CH-
3b: X=-8-

We now report on the synthesis of the analogs (3a) and (3b) 3 that are intermediates used for
the preparation of corresponding amides.# First, we applied the previous route,! however, this
approach failed because the desired thiolactam (5) could not be isolated after reacting 4 with
various thiolation reagents (Scheme 1).
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Pyridone (3a) could be obtained by a modified procedure that avoided the preparation of 5
(Scheme 2).
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The novel mesoionic oxazine derivative (7) (cf. 5) was prepared in quantitative yield by reaction
of isoindolone (4) with the ketene (6).6 1,4-Dipolar cycloaddition of 7 with methyl propiolate led,

after extrusion of CO2 under the reaction conditions, in regioselective manner but in an

unsatisfactory yield to the ester (8).57 The preparation of the acid (3a) 8 could only be achieved by

transesterification 9 with benzyl alcohol and subsequent hydrogenolysis.10

The low yield in the transformation of 7 to 8 prompted us to look for an alternative preparation

of the acid (3a). Fortunately, we found that upon saponification of the ester (2) besides the
expected acid (11) a by-product (12) was formed in 11% yield (Scheme 3).11 Upon heating of 2
with sodium methoxide, 12 was obtained as the only product in 90% yield.
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The prolonged reaction of 2 with sodium hydroxide furnished the acid (13),12 which was
hydrogenolyzed providing in high yield the target molecule (3a). This methodology was also
applied to thiophene derivative (14) (Scheme 4).
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Unexpectedly, in this case the nitrile derivative (15) 13 and not 16, as in the case of the benzo-
analog (2), was formed exclusively in high yield. Under carefully controlled reductive
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conditions, cyclisation was achieved providing 17.14 The preparation of the acid (3b) 15 was
completed by reductive removal of the amino group with zinc in acetic acid.

From a mechanistic viewpoint, the transformation of 14 to 15 formally represents an intra-
molecular variant of the nitrile synthesis published by A. R. Katritzky ef al. in 1976, 16 a trans-
formation which could aiso be effected with NaNH} as a base.17

In conclusion, the application of this synthetic methodology to our substrates made possible the
straightforward preparation of the target molecules (3a) and (3b), respectively.
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