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Abstract : The Schmidt reaction of 1-oxo0-1.2.3.4-tctrahydrocarbazoles. la-e. with sodium azide in the
presence of anhydrous polyphosphoric acid at 100°C yiclded the respective 3.4.5-trihydroazepinof2.3-
bjindoles. 2a-e. All the newly synthesized compounds were characterized by IR, NMR and mass spectral
means. The plausible mechanism for the product 2 formation was also proposed.

Introduction

Extensive reports are available on antitumour', antiinflammatory®, antibacterial’, antifungal® and
antituberculosis® activities of indole derivatives. As well. azcpine derivatives such as imipramine and molinate
were reported to have antidepressent and herbicidal propertics respectively”®. ‘Keeping above facts in mind, in our
present investigation on carbazole alkaloids ®, we hercin report a new synthetic route for the hitherto unknown
3.4,5-trihydroazepinof2,3-blindole derivatives 2.

Experimental
Schmidt reaction of 1-0x0-1,2,3,4-tctrahydrocarbazoles 1

To a solution of 1-0x0-1,2,3,4-tctrahydrocarbazolc (1. 0.003 nol) in anhydrous polyphosphoric
acid (21.6 gms of P,Os in 12 gms of H;PO,) maintained at 100°C sodium azide (0.003 mol) was added in
portionwise (Scheme-1). Heating was further carried out for 8 hrs. The resulting mixture was cooled.
poured into ice water. The product thus obtained was extracted with chloroform. Evaporation of the
solvent yielded the crude product, which was purified by passing through a column packed with silica gel
using peteroleum ether-ethyl acetate (4:1) mixture as eluant. The product was further recrystalised from

the same solvent mixture.

Results and discussion

6-Mcthyl-1-0x0-1,2,3,4-tetrahydrocarbazolc l1a was subjected to Schmidt reaction'™'*

by trcating
with sodium azide in prescnce of cxcess of PPA at 100°C for 8-hrs. After work up it yielded a single
product on tlc., which melted at 198°C. Absorptions. at 1627 cm™ and 3211 cm™ in its IR spectrum were
ascribed to amide carbonyl and N-H stretching vibrations respectively. The proton NMR spectrum
displayed threc multiplets at § 3.48. 6 3.11 and § 2.19 ppm for Cs. C; and C, protons. a three proton

singlet for C;-CH; at 3 2.45 ppm. two onc proton broad singlets at § 6.50 and § 9.32 ppm for a -NH proton
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singlet for C,-CH; at § 2.45 ppm, two onc proton broad singlets at § 6.50 and § 9.32 ppm for a -NH proton
and indolc -NH proton respectively. In the aromatic region rcsonance appearcd as two doublets at § 7.30
pPM. (Joho =84 Hz)and & 7.14 ppm (Juho = 8.4 Hz Jwa = 1.2 H2) for Cy and Cy protons. a singlet at & 7.37
ppm for the Cs proton. In its mass spectrum. the appcarance of the molccular ion peak at mve 214
(100%) and the elemental analysis: C: 72.55%. H: 06.51%. N: 12.98% agrced well with the
molecular formula C;3H;sN-O. Bascd on thc above spectral and analytical data. the structurc of the
product was found to be 7-mcthyl-3.4.5-trihydroazcpino [2.3-bjindole. 2a. Further in the mass spectrum
the fragment peaks at mve 213 (M-H). 199 (M-CH;). 186 (M-CO) and (M- CH.=CH.). 143 (M-

cyclobutanone, H ) attest the above assigned structurc.

A similar series of compounds 2b. 2c. 2d and 2e were recalized with 1b. Ic. Id. and Ic (Scheme 1
and Table 1). The plausible mcchanism for the formation of product 2 from 1 has also been  proposed
(Scheme - 2). Under acidic condition. the carbonyl group gcts protonated follwed by the addition of
sodium azide to give the intermediate I. It then losses a water molecule to yield the intermediate II. in
which the aryl group migration and elimination of the nitrogen molecule takc place synchronously lcading
to the formation of the intermediate III. This further underoges nucleophilic substitution and tautamerism

to yicld the final product 2.
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