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With the objective of searching for biologically active substances in the pyrazino[1,2-a]indole series 
which we had previously discovered, we have carried out the synthesis of some new representatives of this 
heterocyelic system by the following scheme: 
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Similarly, f rom 2,3-dihydro-4-keto- 8-methylthiopyrano[3,2-b]indole we have prepared 2, 3-dihydro- 10- 
methylpyrazino[1,2-a]thiopyrano[3,2-b]indole (XVI), which was isolated in the form of its hydrocbloride. 
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The piperazino[1,2-a]indole derivatives (XVII-XIX) were obtained on reduction of XI~ XIH, and XV 
with sodium in boiling alcohol. Additionally, XVII and XVIII could be prepared by hydrogenating the pyra- 
zino[1,2-a]indole derivatives over Raney nickel catalyst at a pressure of 60-70 atm and a temperature of 
50 ~ An attempt to carry  out the catalytic hydrogenation of the pyrazine ring at elevated pressure in com- 
pounds which contained a chlorine atom in the molecule (XII, XIV) led to the formation of piperazino[1,2-a]- 
indole (XX), which does not contain substituents in the benzene ring of the molecule; that is, hydrogenolysis 
of the chlorine atom takes place in this reaction along with reduction of the pyrazine ring. 

We also found that thcpiperazino[t,2-a]indoles could be prepared by reductive cyclization of the N- 
aeetamide derivatives of 1-keto-l,2,3,4-tetrahydrocarbazole with sodium in boiling alcohol. 
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Pharmacological studies showed that 1,10-trimethylenopiperazine[1, 2-a]indole derivatives have a num- 
ber of properties which are characterist ic of both substances with an antidepressive action (imizin and the 
like) and also of compounds with neuroleptie action (aminazin, etc.). For  example, XVII intensifies the cen- 
tral  effect of phenamine and weakens the effect of reserpine~ A similarity with antidepressive preparations 
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of the i m i p r a m i n  type is  v e r y  c h a r a c t e r i s t i c  of the 1 ,10- t r i -  
methylenepiperaz ino[1 ,2-a] indole  de r iva t ives  studied. The 
m o s t  ac t ive  compounds in the t e s t ed  s e r i e s  a re  XVII and XX. 
The cor responding  pyraz ino[ l ,2 -a ] indole  de r iva t ives  a r e  in- 
f e r i o r  to the p iperazino[1 ,2-a] indole  de r iva t ives  in ac t iv i ty .  
The compounds  studied have a compara t ive ly  low toxicity. 
F o r  example ,  the LDs0 of compound XVII is  150 m g / k g .  

E X P E  R I M E  N T A  L 

Cyc lohexane- l ,2 -d ione  MonoaryLhydrazoaes (I-V). To 
a mix tu re  of 0.1 mole  of cyclohexanone and 0.15 mole  of 
ethyl fo rma te ,  cooled to 5 ~ was added, with s t i r r ing ,  an a l -  
coholic sodium methoxide solution p r epa red  f r o m  0.1 gram_- 
a tom of sodium and 23 ml  of methanol .  The sodium de r iva -  
t ive of formylcyclohexanone which prec ip i ta ted  was  allowed 
to stand for  5 or  6 h, and then the prec ip i ta te  was dissolved 
by adding 50 ml  of cold wa te r .  The solution so obtained, 
cooled to 0-5 ~ was added to an aqueous solution of the a r y l -  
d iazonium chloride p r e p a r e d  by the usual  method f r o m  0.1 
mole  of a ry tamine ,  30 ml  of concent ra ted  hydrochlor ic  acid, 
and 0.1 mole  of sodium nitr i te ,  and the mix ture  was brought  
to pH 5.0-6.0 with sodium aceta te .  The c r y s t a l s  which sepa-  
ra ted  were filtered off, washed with cold water, and dried. 
Data on the compounds obtained (I-V) are given in Table i. 

l-Keto- i, 2,3,4-tetrahydrocarbazoles (VI-X). A mix- 
ture of 0.i mole of the cyclohexane 1,2-dione monoarylhy- 
drazone, 50 ml of 85~0 formic acid, and i0 ml of dimethyl- 
formamide was boiled for 30 rain. After cooling, the de- 
posited crystals were filtered off, washed with water, and 
dried. Data on compounds (VI-X) are given in Table i. 

i, I0- Trimethylenepyrazino- [i, 2- a]indole Derivatives 
(XI-XV). Synthesis  of these was  p e r f o r m e d  by the method 
prev ious ly  desc r ibed  [1]. 

1 ,10-Tr imethylenepiperaz ino[1 ,  2-a]indole Hydrochlo-  
r ides  (XVII-XX). a) React ion with sodium in alcohol was 
c a r r i e d  out by the method which we have previous ly  de-  
sc r ibed  [1]. b) In an autoclave was p laced 0.05 mole  of the 
1 ,10- t r imethylenepyrazino[1 ,2-a] indole ,  220 ml  of ethanol, 
and i0 g of P.aney nicket  paste. Hydrogenation was carried 
out at  a p r e s s u r e  of 60 a tm  and a t e m p e r a t u r e  of 50 ~ until 
the absorp t ion  of hydrogen ceased .  The ca ta lys t  was  sepa-  
rated,  the alcohol was evaporated,  the thick oil r emain ing  
was  d isso lved  in e ther ,  and the hydrochlor ide  was  p rec ip i -  
ta ted f r o m  the i ce -coo led  e ther  solution by an e ther  solution 
of hydrogen chlor ide.  Data on compounds X V I I - X X a r e  given 
in Table 1. 

1-Keto-  1, 2 ,3 ,4 - t e t r ahydro-  6 - m e t h y l c a r b a z o l y l - 9 -  
aee tamide  (XX1). To a suspension of 4 g of 1 -ke to - l , 2 , 3 ,4 -  
t e t r a h y d r o - 6 - m e t h y l c a r b a z o l e  in 20 ml  of dry  dioxane was 
added an alcoholic solution of sodium ethoxide, prepared 
from 0.46 g of sodium. The solvent was distilled off from 
the solution formed at 120 ~ and remaining solvent was re- 
moved at the same temperature under vacuum. To the solid 
N-sodium derivative was added a solution of 2 g of chloro- 
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acetamide in 40 ml of dry dimethylformamide, and the reaction mixture was boiled for 30 rain; then it was 
poured into water. The crystals  which separated were filtered off and dried. The yield of XXI was 5 g (96%), 
mp 213-214 ~ Found, %: C 70.28; H 6.10; N 10.94. CIsH16N202 . Calculated, %: C 70.29; H 6.29; N 10.93. 

2,3-Dihydro-10-methylpyrazino[1,2-a]thiopyrano[3,2-b]indole Hydroehioride (XVI). This compound 
was prepared, like (XI-XV), from 2,3-dihydro-4-keto-8-methylthiopyrano[3,2-b]indole. The yield was 41%, 
rap>220 ~ (dec). Found, %: N 9.80; S 11.48. C14Hi2N2S.HC1. Calculated, %: N 10.12; S 11.59. 
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