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Sununary: The aza-Wittig reaction of iminophosphoranes derived from 

o- (1 -pyrrolyl Iphenyl azide and Z-to-aminophenyl lindol e with 

isocyanates, isothiocyanates, carbon dioxide or carbon disulfide, 

1 ead to functionalized pyrrolo[ l,Z-alquinoxalines and 

llH-indolo[3,2-clquinolines respectively. 

Functionalized iminophosphoranes, bearing a moiety able to react with 

the aza-Wittig product, have shown to be useful precursors for the 

preparation of a wide variety of heterocyclic ring systems. In the course of 

our studies directed toward the iminophosphorane-mediated synthesis of 

heterocycles we had occasion to explore heterocyclization reactions based on 

a tandem aza-Wittig/heterocumulene-mediated 1 anulation , intramolecular 

aza-Wittig reaction 2 , and tandem aza-Wittig/electrocyclization strategy3. 

We now report a fundamentally new simple and apparently general method 

to the synthesis of fused pyrroles, namely, pyrrolo[l, 2-a lquinoxalines and 

indolo[3,2-clquinolines. Our approach is centered on the aza-Wittig reaction 

of iminophosphoranes with heterocumulenes: e.g. isocyanates, isothiocyanates, 

carbon dioxide and carbon disulfide to give o-pyrrolylphenyl heterocumulenes 

1, which subsequently undergo ring closure to lead the fused pyrroles 2. - 
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The preparation of the iminophosphorane 4 was accomplished very easily 

through the classical Staudinger reaction4 of N-(o-azidophenyl)pyrrole 3, 
available from o-azidoaniline and 2,5-dimethoxytetrahydrofuran, with triphe- 

nylphosphine at room temperature. Aza-Wittig reaction of iminophosphorane 4 

with isocyanates at room temperature afforded the corresponding carbodiimides 

28 which could be isolated as viscous oils by means of short column 

chromatography (silica gel, n-hexane/ethyl acetate, 80:20). Upon heating at 

180°C 5 undergo ring-closure to give the otherwise - not readily available 

4-aminopyrrolo[l,2-a]quinoxalines 5 in good yields. Despite its apparent 

simplicity, to our knowledge this is the first example reported of 

intramolecular electrophilic substitution of a pyrrole ring involving a 

carbodiimide group. Iminophosphorane 4 also reacts with benzoylisocyanate to 

give the unexpected product s. The conversion 4 - 8 can be understood by - - 
initial abnormal aza-Wittig reaction to give N-benzoyliminophosphorane and 

the isocyanate 1 which undergoes ring-closure to give the fused pyrrole 8. 

Pyrrolo[l,2-alquinoxaline 9 was prepared from - iminophosphorane 4 and carbon - 
disulfide. The results are summarised in the Table. Compounds 2, 8 and 9 were - 
characterised on the basis of their spectroscopic data and mass spectrometry. 

0 a 3 N / 

I 

i 0 a 3 N / 

I 
ii 0 

- ’ NJ 
\ 

N=PPh3 -a 3 N / 

\ 
I 

N=C=N-R 

9 e B 

1 IV 1 . . . III 

1) Ph,P, r.t 

ii) R-NCO, r.t 
iii) A 
iv) Ph.CO-NC0 
v) C&,A 

- 
a? 0 N / 

I 
’ N 0 

H 





2850 

Because of their simplicity, easy accesibility of starting materials, 

good yields, and straightforward product isolation, the investigated 

reactions provide a method for the preparation of pyrrolo[l,2-a]quinoxalines 

and indolo[3,2-clquinolines which compares favourably with other approaches 

to these ring systems. Application of this annulation approach to a number of 

other fused pyrroles can be anticipated. 

Table. Pyrrolo[l,2-alquinoxalines [(6)-(g)] and llH-Indolo[3,2-c] 

quinolines [(13)-(15)]. 

Compound R Yield (%) m.p. ("C) 

6a Pri 80 124-125 

6b 4-CH3-C6H4 79 119-120 

6c 'sH5 91 121-122 

8 91 272-273 

9 88 269-270 

13a 3-CH3-C6H4 78 231-232 

13b 4-CH30-C6H4 91 275-276 

14 83 280 

15 94 335-337 
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