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We have continued our study (1) of the reactians of azides by examining the products formed when 

substituted indoles are treated with e-toluenesulphonyl azide. 1,3_Dialkylindoles yield 2_nrlphanamida- 

indoles (e.g., I). In chloroform the conpounds exist in the imino form (II) and in DMSO as the amino l&n 

CH3 - 

NHTs - 

(&= pMe.C6H4.S02-) - 

(I). In mixtures of the twa solvents the n.m.r. spectra show the presence of bath forms. 2,3-Dimethylindale 

forms the indolenine (IV) and 1,2,3-trimethylindole reacts with two moles of the azide giving (VI). This 

result suggests that the intermediate (Ill, R = CH3) laces a proton ta give (V) which adds a secand molecule 

of tosyl azide and then eliminates diozomethrme. This mechanism is supported by the observation that 

1,3,3-trimethyl-2-methyleneindole reacts with arylarlphanyl ozldes fanning diazomethane and a P-aryl- 

sulphonylimino-1,3,3-trimethylindoline (2). 

From the reaction of tosyl aride and 9-methyltetmhydmcarbazole fnre campaunds (VII, VIII, IX, X, 

Xl) have been isolated. (VII) is an orange-calaumd conpound with an intense fluorescence in salutian. 

Hydrolysis of VII) yields (XII, R = CH3) whose spectral properties, especially the intense fluorescence, ore 

similar to those of the known (3) compound (XII, R = H). At its melting paint (VII) rearranges to (VIII) 

which is identical with the material obtained b treating l-amino-9-methyl-1,2,3,4-tetrahydrocarbazole 

(4) with @uenesulphonyl chloride in pyridine. 

Refluxing bath (IX) and (X) with aqueaus alkali gove N-methyl-3,4-cyclopentenaquinolane (XIII, 
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R = CH3) identical with the material obtained by methylating (XIII, R = H) (5) with dimethyl sulphate and 

sodium hydroxide. Attempts to convert (IX) into (X) b warming with aqueous alkali gave mixtures of 

products urd startfng material but (X) was formed from (IX) in good yield using 1,5~iazabicyclaC4.3.O.lnon- 

5-ene. The ultraviolet ectrum of (X) was very simllar to that of 2-benzenesulphonamidoquinoline which 

exists largely as the imino form in ethanolic solution (6). 

The sinraiure of (Xl) has been determined by X-ray crystallography. 

A plausible reaction scheme is indicated in ihe chart, the inletmediate (XIV) reacting in two ways. 

It eiiher undergoes a ring contraction to form (VII) or loses a proton to give (XV) (c.f. Ill_)V). This enamine 

fhen adds a second molecule of tosyl azide and the adduct (XVI) undergoes a ring-enlargement (7) affording 

(IX) which eliminates e-toluenesulphonamide forming (X). Alternatively, (XV) ir transformed into (VIII) 

by a l,t-shift; the thermal transformation of (VII) into (VIII) probably occurs via (XV) (c.f. the formation 

of 1 -hydmxy-1,2,3,4-tetmhydrocarbazole)(g). @I) is formed from (VIII) by the addition of a second 

molecule of tosyl azide to give (XVII) followed by loss of nitrogen and ring-contraction. This suggestion is 

supported by the fact that heating pure (VIII) with ~-chlorobenzenesulphonyl azide gave the compound 

(Xl, CH3 replaced by Cl). Th e p resence of two different arylsulphonyl groups greatly assisted the 

interpretation of the mass spectrum of (Xl). 

For all the new compounds satisfactory elemental analyses were obtained, and the mass, I.R., U.V. 

and n.m.r. spectra support the assigned struciures. 

We thank Dr. D. L. Swallow, Imperial Chemical Industries Ltd., Pharmaceuticals Division, for a 

sample of 2-benxenesulphonamldoquinoline. 
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