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ABSTRACT : Cyclization of pyrrolidinocarboxamide derivative of 2-(1-pyrrolyl) 

benzoic acid leadsto an imminium salt which conduct to N-substituted 9-imino 

(and amino) 9H-pyrroloC1,2-ajindoles. 

In continuation of our work on the synthesis of heterocyclic systems by 

cyclization of appropriate N-substituted pyrroles 1) , we have recently published 

the synthesis of some thienopyrrolizines 2) starting from Vilsmeier salts of 

N-disubstituted amide derivatives of pyrrolylthenoic acids. We wish to describe 

low the first application of this method to the preparation of new pyrrolo- 

indoles 3, : N-substituted 9-imino (and amino) 9H-pyrrolo[l,2-alindoles. 

Treatment of 2-(1-pyrrolyl) benzoic acid 4) 1 with ethyl chloroformate 

in the presence of triethylamine leads to the symmetrical anhydride 2 (not to the _ 

expected unsymmetrical) which gives by reaction with pyrrolidine in chloroform 

the pyrrolidinocarboxamide 3. - 

Cyclization of this latter compound in boiling phosphorylchloride affords 

the imminium salt 4 ; the crude salt is a mixture of chloride and phosphonodichlo- - 

ridate, as shown by its microanalysis. It can be purified by treatment first by 

sodium bicarbonate, then by perchloric acid to give the perchlorate 5. - 

The structure of these salts is clearly established by NMR spectroscopic 

data. 
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Thej, protons of the pyrrolidine rino appear as two deshielded multiplets 

at 4.OC and 4.30 porn which reveal a restricted rotation due to an exocyclic double 

bond (mesomeric structure 5). However one cannot exclude the two mesomeric structures 

5 and 1 which possess a greater electronic delocalisation. 

The stable salts 4 and 2 exhibit a high reactivity towards nucleophilic 

reagents and can conduct in aqueous medium to the indolone 4) g by treatment with 

sodium hydroxide, to the hydrazone 4) _9 by treatment with hydrazine hydrate and to 

the oxime 10 by treatment with hydroxylamine hydrochloride. - 

Furthermore, the reaction of 4 or 5 in water with an excess of primary 

aliphatic amines affords in quantitative yield the N-alkyl 9H-pyrrolo 1,2-a pyrro- 

lizin-9-imines 11-16. Reduction of these latter compounds with sodium borohydride -- 

in methanol gives the corresponding secondary amines 17-22. -- 

On the other hand, reduction of the imminium salt 4 with a large excess 

of sodium borohydride gives the 9-pyrrolidino 9H-pyrroloindole 23. - 

Further studies concerning these reactions and evaluation of nsychotropic 

activity of the title and related comnounds are in progress. 
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