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In connection with the fact  that the mechanisms  of the individual steps in the F i sche r  eyclizat ion of 
a ry thydrazones  to indoles a re  cur ren t ly  under d iscuss ion (for example, see [1, 2]), we began a sys temat ic  
study of the direct ion of indolization of N,N-disubsti tuted hydrazones RR'NNH 2 (I), where R and R' = aryls  
or  hetaryls  (1% or  R' may also be alkene residues) ,  in the react ion with various ketones. The resul ts  of our  
f i r s t  examples of the condensation of hydrazines  I with cyclohexanone (l-i) and te t rahydro-4- th iopyrone  (IlI) 
under the influence of acids  a re  presented in Table 1. 

The ra t ios  of the indole compounds in the reac t ion  mixtures  were  determined by means of PMR spec-  
t r o s c o p y . t  Electron-donat ing groups facil i tate cycl izat ion with respec t  to the benzene ring to which they 
a r e  attached, despite the fact  that these substituents occupy the meta position with respec t  to the C atom 
that par t ic ipates  in the format ion of a new c a r b o n - c a r b o n b o n d .  This phenomenon was also noted prev ious-  
ly (for example, see [1-3]). However, our  method of competi t ive closing of the indole ring makes it possible 
to fo rm a direct  judgement regarding the relat ive ra tes  of the r ea r r angemen t  react ions ,  i.e., the second 
step of the F i sche r  react ion.  The  f i r s t  step is tautomeriza t ion of the hydrazone to an enehydrazine, and in 
this case is common to the format ion  of both i somers .  In exactly the same manner ,  the ra tes  of the third 
s t e p -  closing of the pyr ro le  ring with splitting out of the elements  of ammonia  - do not determine the 
relat ive yields of the final react ion products,  i.e., the i somer ic  substituted indoles, in this v a r i a n t  of the 
study of the F i sche r  react ion.  

The s t ruc ture  of the indoles obtained was proved by spec t ra l  methods or  al ternat ive syntheses by 
aryla t ion of 1 ,2 ,3 ,4- te t rahydrocarbazoles .  

* With the part icipat ion of T. I. Ivanova. 
t Obtained by S. M. Klyuev. 

TABLE i 

Starting 
ketone 

II 
II 
II 
II 
II 

III 

,RR'NNH~ 

R R' 

4-CH~C6H4 4-CHaOCsH4 
4-C HaC6H4 C6H5 
4-CHaOC6H4 C~Hs 

C6Hs 4- Coumarinyl 
C~H5 2-Pyridyl 
C~H~ 2-PyriSyl 

Relative yield(%) of in- 
dolization product with 
pa~icipati6n of R or R' 

R R' 

24 76, 
60 40 
82 18 
64* 
74* 
61" 

* Prepara t ive  isolation; a second i somer  was not detected. 
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