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and then the precipitate of sodium chloride was filtered off and the 
ethanol was distilled off from the filtrate. The oily residue was treated 
with alkali and was then dissolved in chloroform and passed through a 
column of AtzO3. Compounds Ib-Ie,  which were not passed through 
the cohmn, were additionally recrystallized (see table). Because of 
the decomposition and oxidation of compounds I on vacuum distilla- 
tion, we limited ourselves to the chromatographic purification of the 
oily compounds Ia, If, and Ig. 

B) A mixture of 0.02 mole of benzimidazole and 0.01 mole of the 
corresponding alkyl chloromethyl sulfide in 30 ml of absolute benzene 
was boiled for 3 hr. The precipitate of benzimidazole hydrochloride 
that had deposited was filtered off, and the benzene was distilled off 
from the fiitrate. The residual oil was purified as described above. 
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A new method for the synthesis of 1,4-diaryl-2,5-dioxopiperazines by 
the condensation of chloroacetanilides in the presence of sodium in 
anhydrous solvents, has been developed. The evolution of hydrogen 
shows the nucleophilic nature of the condensation. 

Dioxopiperazines  have been the subjec t  of numerous  
inves t igat ions  because  of their  r e la t ionsh ip  with the 
amino acids and peptides.  The synthet ic  methods for 
obtaining dioxopiperazines  cons is t  in fusing amino 
acids and their  der iva t ives  in a cu r r en t  of i ne r t  gas or 
in solvents  [1]. 

1,4-Di  a ry l -2 ,5 -d ioxop ipe raz ines  have been obtained 
[2] by the br ief  action of alcoholic alkal ies  on ehloro-  
acetyl  der iva t ives .  However, this synthes is  is accom-  
panied by side reac t ions  which complicate  the isolat ion 
of the end products .  In r ecen t  yea r s ,  it  has beenshown 
that the condensat ion of c~-chloroacetamides also takes 
place under  the action of sodium amide in liquid am-  
monia  [3]. 

In a t tempt ing to develop the synthet ic  l imi t s  to the 
use of c~-ehloroacetamides,  we have found a s imple r  
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and  m o r e  r e l i a b l e  m e t h o d  f o r  o b t a i n i n g  d i o x o p i p e r -  

a z i n e s .  
T h e  r e a c t i o n  of c ~ - c h l o r o a c e t a m i d e s  w i th  s o d i u m  

h a s  n o t  h i t h e r t o  b e e n  s t u d i e d .  T he  w o r k  c a r r i e d  o u t i n  
t h i s  d i r e c t i o n  h a s  s h o w n  t h a t  in  a n h y d r o u s  m e d i a  in  
the  p r e s e n c e  of s o d i u m  the  c h l o r o a c e t a n i l i d e s  f o r m  

2 , 5 - d i o x o p i p e r a z i n e s  ( s e e  t a b l e ) .  

A t  t e m p e r a t u r e s  of a b o u t  20 ~ C no a p p r e c i a b l e  r e -  
a c t i o n  t a k e s  p l a c e  in 2 h r ,  b u t  a t  on ly  40 ~ C the  r e a c -  

t i o n  i s  c o m p l e t e  in  1 h r .  
To e l u c i d a t e  the  i n f l u e n c e  of the  s o l v e n t s  on  the  

f i e l d  of d i o x o p i p e r a z i n e s  we c a r r i e d  ou t  a s e r i e s  of 

e x p e r i m e n t s  u s i n g  v a r i o u s  s o l v e n t s  ( b e n z e n e ,  t o l u e n e ,  
a n i s o l e ,  c h t o r o b e n z e n e ) .  T h e  r e s u l t s  s h o w e d  t h a t  t h e  

s o l v e n t s  h a v e  no s u b s t a n t i a l  i n f l u e n c e  on  the  y i e l d  of 

d i o x o p i p e r a z i n e s .  
To c o n f i r m  the  s t r u c t u r e  of the  c o m p o u n d s  o b t a i n e d  

we r e c o r d e d  t h e i r  IR s p e c t r a  ( s e e  t ab l e ) .  T he  s p e c t r a  
w e r e  t a k e n  o n  a U R - 1 0  s p e c t r o p h o t o m e t e r .  T he  s u b -  
s t a n c e s  w e r e  s t u d i e d  in  the  f o r m  of t a b l e t s  w i t h K B r .  

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

Synthesis of 1,4-diaryl-2,5-dioxopiperazines. With heating, in a 
flask fitted with a stirrer, reflux condenser, and thermometer, 0.023 
mole of chloroacetanilide was dissolved in 70 ml of anhydrous benzene 
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or toluene. The contents of the flask were brought to 60" C and 0.023 
g-at of comminuted metallic sodium was added, after which the 
evolution of hydrogen, identified chromatographically, was observed. 
During the whole of the experiment, the solution was stirred vigorously 
and was thermostatted at 60 ~ 2 ~ C. After 1 hr, the flask was rapidly 
cooled, the mixture was filtered, and the precipitate was washed with 
hot ethanol to eliminate a-chloroacetamide and sodium. Then the 
crystals were treated with water until the reaction was neutral and the 
test for chloride ion.was negative, and they were crystallized from 
acetic acid. 

The constants of the diphenyl- and di-p-tolyldioxopiperazines ob- 
tained correspond to those given in the literature [4]. 
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1,3- O- Benzylidene derivatives of 2- O-(indol- 3 '-ylalkyl)glycerols have 
been obtained by the reaction of w-(indol-3-yl)alkyl tosylates with 
potassium 1,3-O-benzylideneglyceroxide. The removal of the benzyl- 
idene group by reduction with sodium in liquid ammonia has led to 
2-O-(indol-3'-ylalkyl)glycerols. The tuberculostatic activity of the 
latter has been studied. 

We h a v e  p r e v i o u s l y  o b t a i n e d  1 - O - ( i n d o l - 3 ' - y l a l k y l )  
g l y c e r o l s  [1]. In t he  p r e s e n t  w o r k  we  h a v e  p e r f o r m e d  
t he  s y n t h e s i s  of t h e  2 - O - ( i n d o l - 3 ' - y l a l k y l ) g l y c e r o l s V I  
i s o m e r i c  w i t h  t h e m  by  t he  f o l l o w i n g  r o u t e :  

* F o r  p a r t  XXXVII ,  s e e  [1]. 
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P o t a s s i u m  b e n z y l i d e n e g l y c e r o x i d e  (IV) was  a l k y l -  
a t e d  w i t h  t r y p t o p h y l  t o s y l a t e  (II) and  w i th  h o m o t r y p t o -  
p h y l  t o s y l a t e  (III), and  a l s o  w i t h  i n d o l - 3 - y l e t h y l b r o m i d e  
(I), w i th  t he  f o r m a t i o n  of t he  1 , 3 - O - b e n z y l i d e n e - 2 - O -  


