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SYNTHESIS OF INDOLIZINES STARTING FROM PYRYLIUM SALTS
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Abstract. B-N-Pyridiniwn acetaldehydes with alkyl substituents in the 2 and 6 positions of
the pyridinium ring, obtained from the corresponding pyrylium salts, cyclise in alkaline
mediun to new indoliazines. This high-yield reaction sequence ig optimal for indolizines

unsubstituted in the five-membered ring which are difficultly accessible by other methods.

From the reaction of pyrylium salts 1 with commercially available aminoacetaldehyde di-
alkylacetals, followed by acid hydrolysis of the crystalline pyridinium acetals 2, we obtained
the new, crystailine pyridinium aldehydes 3. When these aldehydes have 2- and 6- alkyl substi-
tuents, a smooth conversion into the novel indolizines 4 can be effected by treatment with
alkali hydroxides. Indolizines 4a-c® were isolated as 3#-indolizinium perchliorates §gfga :
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The initial pyrylium salts are readily accessible from inexpensive starting materials.”
Experimental procedures5 are straightforward ; the pyridinium salts 2 and 3 are obtained in
nearly quantitative yields (90-99%) while the indolizinium perchlorates 5 are isolated invery
good (>95% for 5a and 5b) or moderate yields (60% for 5c). Taking into account previous syn-
theses,® the present route appears to be optimal for indolizines unsubstituted in the five-
~membered ring. These compounds can not be obtained by the usual Chichibabin synthesis based
upon quaternisation of pyridines with a-halo-carbonyl derivatives.

A1l new compounds gave satisfactory microanaiyses; their UV, IR and H-NMR spectra are in
agreement with the structures given above. A striking feature of the "H-NMR spectra of all
aldehydes 3 is the absence of coupling between the aldehydic and the vicinal methylenic pro-
tons. Previous 'H-NMR studies’ indicate that this coupling should be approximately 0.1 Hz if
the substituted acetaldehyde is exclusively in the s-efs (gauche) conformation 6. One notes
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the similar absence of coupling between the methylenic protons and the 2-proton of the 3z-
-indolizinium perchlorates 5a-c.3®

Whenever a 2- or a 6-phenyl group is present in the pyrylium salt 1, the acetals 2
cyclise during the acid hydrolysis yielding quinolizinium salts 7 ; this reaction was des-
cribed by Katritzky and coworkers® for 2,4,6-triphenyl-substituted analogs of 2 :
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