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The closing of the indole r ing to give a product  in 40% yield on prolonged (16 h) heating of acetophenone 
phenylhydrazone with an alcohol solution of sodium ethoxide was descr ibed  in [1]. We have made  a m o r e  de-  
tai led study of the t r ans fo rma t ions  of a r y l -  and pyr idylhydrazones  under  the influence of alkali  meta l  a l -  
koxides and have found that  the reac t ion  of 21 m m o l e  of cyclohexanone phenylhydrazone with 120 mmole  of 
sodium ethoxide at 235~ for  40 min  makes  it poss ib le  to obtain 1 ,2 ,3 ,4 - t e t r ahydrocarbazo le  (mp 115-116 ~ 
in 93.6% yield.  Under s i m i l a r  conditions (for a reac t ion  t ime  of 15 min), 5 , 6 , 7 , 8 - t e t r a h y d r o - y - c a r b o l i n e  (I) 
(mp 269 ~ was synthes ized in 42% yield f rom cyclohexanone 4-pyr idylhydrazone,  and 4-aminopyr id ine  (II) 
(5% yield) and 4-e thylaminopyr id ine  (III) (35% yield) were  isolated as side products ;  cyclohexanone 2,6- 
d imethy l -4 -pyr idy lhydrazone  with mp 165-176 ~ ( f rom 50% aqueous alcohol) (Found,%:C 71.5; H 8.7; N 19.5. 
CI3H19N 3. Calculated,%: C 71.8; H 8.8; N 19.3) gave 2 , 4 - d i m e t h y l - 5 , 6 , 7 , 8 - t e t r a h y d r o - y - c a r b o l i n e  with mp 
277,278 ~ (from 50% aqueous methanol) (Found,%: C 78.2; H 8.2; N 13.7. CI3HI6N 2. Calculated,%: C 78.0; 
H 8.0; N 14.0) in 48% yield. The alkylation of 1 g (58 mmole)  of I at the py r ro l e  ni t rogen a tom proceeds  
read i ly  when 70 mmole  of the appropr ia te  alkyl halide is used in the p r e sence  of sodium amide ( f rom 0.5 g 
of Na and 100 ml  of liquid ammonia)  in 30 ml of d imethy l fo rmamide  at 80-85 ~ for  3 h. For  a r y l -  and 
pyr idylhydrazones  of a romat ic  aldehydes,  in which the normal  F i sche r  reac t ion  is imposs ib le  and heating 
with alkal i  me ta l  alkoxides is accompanied  by c leavage  of the N -  N bond without the semibenzidine  r e a r -  
r a n g e m e n t  [2],the chief d i rec t ion of the p rocess  depends on the e l e c t r o m e r i c  c h a r a c t e r i s t i c s  of both a r o -  
mat ic  (or he te roaromat ic )  res idues  of the molecule .  In con t ras t  to benzaldehyde 4-pyr idylhydrazone ,  for  
which the p roce s s  gives 4-e thylaminopyr id ine  (III) in 83% yield at 240 ~ (15 rain) and the mix tu re  contains 2% 
II, according to gas- l iquid  ch romatography  [2], the chief product  for  benzaldehyde phenylhydrazone under  
the s ame  conditions is aniline (IV) (86% yield), and the amount of N-ethylanil ine (V) does not exceed 3%. 
Only IV (80% yield) is fo rmed  f r o m  p-ni t robenzaldehyde  phenylhydrazone at 210 ~ (15 min), while a mix tu re  
of IV and V in yields of 16 and 12%, re spec t ive ly ,  is obtained f rom p-methoxybenzaldehyde phenylhydrazone 
at 255 ~ (15 m i n ) .  An uncontrol lable  exothermic  reac t ion  leading to eject ion of the reac t ion  m a s s  ensues 
when benzaldehyde 2,4-dini t rophenylhydrazone is heated to 110 ~ with sodium ethoxide. 
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298_2991c7 oN  He, 72,116,51,,,71 941725t64 1,71 941 84 
256--257]C,~H~N~.2HCl 59,2J7,9t20,7112,0 59,3 79 20'6 122 85 
270--271 C~6H23N~. 2HCI 58,1 7,6 21,4 12,8158 0 17,6121'5112171 
282--283 CIsH21Ns.2HCI 57,2 7,5 22,4 13,3 57,0 7,3 2214 13,3 86 83 
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