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Derivatives of 1 - oxo- 1 H- 2, 3, 4, 5- tetrahydroazepino[3, 4- b]indole 
(Ia, b) [1] and 1-oxo-lH-2,  3, 4, 5-tetrahydro-9-azaazepiuo[3, 4- b]- 
indote (II) are of interest as key compounds for the synthesis of 1- and 
g-substituted derivatives of I and II and also of various condensed 
heterocyclie systems including indole and azaindole rings. In addition, 
I and II may be the starting materials for the preparation of 3-(7- 
aminopropyl) derivatives of the indoles [1] and 7-azaindoles. 

The methods of obtaining I from indol-3-ylbutyrie ester [2] and 
1-oxo-1, 2, 3, 4-tetrahydrocarbazole [3] published in the literature are 
compIex and can hardly be used for the synthesis of II. 

We have developed a method for obtaining I [t] and II from 
caprolactam (III) in the foIlowing way: 
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According to this scheme, III is converted via a, ct-dichloroeapro- 
lactam IV [4] into S-methoxy-2-oxo-gH-1, 5, 6, 7-tetrahydroazepine 
(V) [5]. When V is heated (4 hr) wit[1 a small excess of phenylhydra- 
zinc hydrochloride in ethanolic sulfuric acid solution, i.e., under the 
conditions generally used for the conversion of carbonyl compounds 
into indoles by the Fischer reaction [6], Ia is obtained. Found, %: 
C 71.87; H 5.97; N 13.90. Calculated for CI2H12NgO , %: C 72.00; H 
6.00; N 14.00. Yield 55% mp 225-227 ~ C (from ethanol, 1:20). 
According tothe literature [3], mp 224-227 ~ C. The generality of this 
reaction for the synthesis of tetrahydroazepino[3,4-b]indoles substi- 
tuted in the benzene ring and of tetrahydro- 9- a zaazepino[3, 4- b]indoles 

has been shown by the condensation of V with p-methoxyphenylhydra- 
zinc hydrochloride (VI) and with pyrid-g-ylhydrazine (VII). Thus, in 
analogy with the production of Ia, the reaction of V and VI gives lb. 
Found, %: C 67.81; H 5.90; N 12.01. Calculated for ClaH,4NgOz, %: 
C 6'7.82; H 6.08; N 12.17. Yield 60.9%, mp 190-191 ~ C (from etha- 
nol). When V was fused (230-240 ~ C, 7 rain) with a 10% excess of VII 
and 3 mote of zinc chloride, II was obtained. Found, %: C 66.94; 
H 5.80; N 20.88. Calculated for CIIHIINaO, %: C 65.65; H 5.51; 
N 20.89. Yield 66.9%, mp 300~ (decomp. , from ethanol). The IR 
spectra of compounds I - I I h a v e  absorption bands at 1630-1650 em "l 
(amide carbonyl) and 8200-8290 cm -1 (NH group). The UV spectrum 
of II (in ethanol) has three absorption maxima: Xmax, nm (log s): 
222 (4.15); 235 (4.07); 300 (4.11). 
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In agreement with statements by Weinberg [1, 2], Huestis [3], by 
the action of thionyl chloride on o-aminothiophenot obtaIned benzo- 
l ,  3, 2-thiazathionium chioride (I) which, according to their results, 
does not contain a chlorine atom in the benzene nucleus. The proof of 
the structure of the products obtained was based on an analysis of the 

derivatives obtained by the hydrolysis and further transformations of I. 
The results obtained were interpreted by the authors as a proof of the 
fact that chlorination in the Herz reaction takes place by an electro- 
philic mechanism with the formation of I according to the scheme 
proposed by Gompper [4]. We have established that the action of 


