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A NOVEL SYNTHESIS OF 2-AMINO- AND 2-~HYDROXYCARBAZOLES
Jan Bergman and Rene” Carlsson
Department of Organic Chemistry, Royal Institute of Technology
'’ §-100 44 Stockholm 70, Sweden

Thermolytic cyclization of the readily available campound 1 gives ellipticine (2) in

good yield and an isamer, assigned structure 3, in various amounts (cfrefl).

In order to prove the structure of 3 and to establish a more convenient synthesis of this
potentially interesting campound ( cf ref 2 where the azaanalogue 4 is described ) the follo—

wing rapid, high-yield route was developed.
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% This campound also deserves interest as a desazaanalogue of 3-amino-1,4-dimethyl-5H-pyrido-

15,16
[4,3-b] indole, which recently has been reported "to be highly mutagenic.
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The condensation ( 5 > 6 ) could also be effected with CH,COCH,N ( for similar condensa-

3
tions see ref 3 ). Other 2-alkylindoles gave analogues to 6, whereas indole itself, not unex-

pectedly’ gave the 2:1 condensation product 12.

The cyclization5 ( 6+ 1) was carried out with NaH in diphenyl ether at 220° ( 24 hrs )
whereby the anion of the exocyclic tautamer of 6 ( 6a ) cyclized to 6b, which subsequently aro-
matized into 7% through a hydrogen shift.
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The Skraup cyclization ( 7 -+ ;7, yield ~ 70 & ) was carried out with glycerol, nitroben-—

zene, sulfuric acid and acetic acid ( the latter as a moderating agent ).

Attempts to cyclize § to 7 with HBr in chloroform resulted in a cyclization to the 4-posi-
tion in the indole ring yielding compound 8a° which was stable towards KOH/H,0 ( 100°, 24 hrs. )
indicating that the tautcmeric equilibrium 8a > 8b is gref-;ltly shifted to the left. The hydroxy
analogue to 8a, 9, could similarly be cbtained fram the ester 10a by cyclization pramoted by hot
( .100° ) polyphosphoric acid.
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The condensation product l0a, readily prepared> fram 2-methylindole and ethyl acetoacetate,
could be cyclized ( NaH, 220°) to _1__39. This route to 2-hydroxycarbazoles appears to be general
and e.g. 2-hydroxy-3-methylcarbazole ( 14 ), precursor of girinimbine ( 15 ) and several related
carbazole alkaloids', is formed when CHC-CH(CH;) ~CO,Et is condensed with 2-methylindole follo-
wed by cyclization. It is necessary to work at low temperatures ( 0° ) to obtain the ester 10b.

14

At higher temperatures the 2:1 product 11 is formed.
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Interestingly, bis( 2-methyl-3~indolyl )-dimethylmethane ( 18 ) appeared as a sideproduct
in the cyclization ( 10 + 13 ). This can be explained in terms of decarbethoxylation and dealke-

nylation of 10 followed by an addition of 17 to 16b ( cf refs 11 and 12 ).
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