
CHEMISTRY O F  HETEROCYCLIC COMPOUNDS 

EXPERIMENTAL 

A well stirred and ground mixture of 0.2 mole of carboxylic acid 
and 0.1 mole of hydrazine hydrochloride was mixed with 8 to 10 times 
its weight of PPA. The re~ulting mixture was heated in an open flask 
with periodic stirring under the conditions given in the table. Then it 

was poured into a large volume of water and the product that separa- 
ted out was filtered off, dried, and recrystallized from a suitable 
solvent. Diaminophenyl-1, 3, 4-oxadiazole was isolated from the 
aqueous acidic solution by making it alkaline. 
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The reaction of 3-sulfolene with benzoyl peroxide and iodine has given 
3-benzoyloxy-4-iodosulfolane and 3, 4-dibenzoyloxysulfolane. In the 
case of 3-methyl-3-sulfoleue and 3, 4-dimethyl-3-sulfolene, the cor- 
responding benzoylated iodohydrins have been isolated. 

It has  been  r e p o r t e d  p r e v i o u s l y  [1] tha t  3 - s u l f o l e n e  
I r e a c t s  with s i l v e r  benzoa t e  and iodine  in a m o l a r  
r a t i o  of t :2 :1  with the  f o r m a t i o n  of 3, 4 - d i b e n z o y l o x y -  
su l fo l ane  and a s m a l l  amount  of 3 - b e n z o y l o x y - 4 - i o d o -  
su l fo lane ,  which can be r e g a r d e d  as  the  p roduc t  of 
the  r e a c t i o n  of I with the  benzoy l  hypo iod i t e  f o r m e d  by 
the r e a c t i o n  of s i l v e r  b e n z o a t e  with iodine [2]. A c -  
c o r d i n g  to Hammond  and Soffer  [3], the f o r m a t i o n  of 
benzoy l  hypo iod i t e  is  a l so  a s s u m e d  in the t h e r m a l  
d e c o m p o s i t i o n  of benzoy l  p e r o x i d e  in c a r b o n  t e t r a -  
c h l o r i d e  in the  p r e s e n c e  of iodine.  Consequent ly ,  it 
a p p e a r e d  of i n t e r e s t  to s tudy the p o s s i b i l i t y  of the 
b e n z o y l o x y l a t i o n  of su l fo l enes  with benzoy l  p e r o x i d e  
in the p r e s e n c e  of iodine  in a c c o r d a n c e  with the f o l -  
lowing s c h e m e  
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The e x p e r i m e n t s  w e r e  c a r r i e d  out in bo i l ing  c a r -  
bon t e t r a c h l o r i d e  at a m o l a r  r a t i o  of su l fo l ene  to p e r -  
oxide  to iodine  of 1:1.25:1.  It was found tha t  under  
t h e s e  cond i t ions  the  s u l f o l e n e s  unde rgo  p r a c t i c a l l y  
no iodina t ion .  D e c a r b o x y l a t i o n  of the  benzoy l  p e r o x -  
ide,  a c c o m p a n i e d  by the f o r m a t i o n  of iodobenzene  mud 

phenyl  b e n z o a t e  t a k e s  p l a c e  to  a v e r y  s m a l l  ex tent  
(3-5%),  as  can be  judged  f r o m  the amount  of CO 2 
f o r m e d  and f r o m  the  r e s u l t s  of t h i n - l a y e r  c h r o m a t o g -  
raphy .  In the  c a s e  of I, 35% of 3 - b e n z o y l o x y - 4 -  
i odosu l fo l ane  (IV) and 22% of 3, 4 - d i b e n z o y l o x y s u l f o l -  
ane (V) w e r e  obta ined .  Since I does  not r e a c t  with 
benzoy l  p e r o x i d e  in the a b s e n c e  of iodine,  the  f o r m a -  
t ion  of V m u s t  be the  r e s u l t  of a s e c o n d a r y  r e a c t i o n  
of the  r e p l a c e m e n t  of the  iodine  in IV by a benzoy loxy  
r a d i c a l ,  the  r a t e  of which in th i s  c a s e  is  somewha t  
l o w e r  than in e x p e r i m e n t s  with s i l v e r  b e n z o a t e  and 
iodine ,  t h i s  a p p a r e n t l y  be ing  connec ted  with the  f o r -  
m a t i o n  in the  l a t t e r  c a s e  of i n so lub le  AgI. 

Under  s i m i l a r  cond i t ions ,  3 - m e t h y l - 3 - s u l f o l e n e  
(II) f o r m e d  3 - b e n z o y l o x y - 4 - i o d o - 3 - m e t h y l s u l f o l a n e  
(VI) with a y i e l d  of 53%. It was i m p o s s i b l e  to i s o l a t e  
3, 4 - d i b e n z o y l o x y - 3 - m e t h y l s u l f o l a n e  (VII) a l though,  
f r o m  the r e s u l t s  of t h i n - l a y e r  c h r o m a t o g r a p h y ,  a 
s m a l l  amount  of i t  was  p r e s e n t  in the  r e a c t i o n  p r o d -  
ucts .  Since  the c o n v e r s i o n  of II into VI was  a p p r o x i -  
m a t e l y  equal  to the  t o t a l  c o n v e r s i o n  of I into IV and V, 
i t  may  be  c o n s i d e r e d  tha t  a me thy l  group on the double  
bond has  no a p p r e c i a b l e  inf luence  on the add i t ion  of 
benzoy l  hypo iod i t e  but h i n d e r s  the  f o r m a t i o n  of VII. 

In the  c a s e  of 3, 4 - d i m e t h y l - 3 - s u l f o l e n e  (III), 3 -  
b e n z o y l o x y - 4 - i o d o - 3 ,  4 - d i m e t h y l s u l f o l a n e  {VIII) was  
ob ta ined  in low y i e ld  (]1%), which is a p p a r e n t l y  due 
to the  s t e r i c  b lock ing  of the  double  bond by the  two 
me thy l  g roups  in a s i m i l a r  m a n n e r  to the way in which 
they  inf luence  hyd roge na t i on  o r  ha logena t ion  r e a c -  

t ions  [4]. 
Thus ,  under  c e r t a i n  cond i t ions  the  su l fo l enes  can 

r e a c t  with benzoy l  p e r o x i d e  and iodine  to fo rm b e n -  
zoy la t ed  su l fo l ane  i o d o h y d r i n s  and b e n z o y l a t e d  g l y -  
c o l s ,  but  the  r a t i o  of t h e s e  two p r o d u c t s  is  d e t e r m i n e d  
to a c o n s i d e r a b l e  ex ten t  by the p r e s e n c e  of s u b s t i t -  
uents  on the  double  bond. 



866 KHIMIYA GETEROTSIKLICHESKIKH SOEDINENII 

EXPERIMENTAL 

a) Reaction of 3.-sulfolenr with benzoyl peroxide and iodine. A ,I 
three-necked flask fitted with a nitrogen inlet, a chemical stirrer, and 
reflux condenser connected with a gasometcr was charged with 5.9 g 
(50 raM) of I, 18.37 g (75 mM) of benzoyl peroxide, and 12.7 g (50 
mM) of iodine in 100 ml of carbon tetrachloride. The mixture was 
boiled for 48 hr. The gas collected was analyzed for its CO 2 content. 
The iodine that had not reacted was determined by titration with 0.1 N 
sodium thiosulfate solution, and the benzoyl peroxide iodometrically. 
The consumption of iodine was 12.5 mM (25%) and that of benzoyl 
peroxide 27.6 mM (36.8%), 3.0 mM of this (4%) having been consumed 
in the formation of CO~. In order to eliminate the unchanged iodine 
and benzoyl peroxide, the reaction mixture was washed successively 
with aqueous solutions of Na~SO s and NaHCO~ and then with water. The 
wash waters ~rere extracted with chloroform. The carbon tetrachloridc 
and chloroform were eliminated in vacuum. Recrystallization of the 
residues from ether and carbon tetrachloride yielded 4.0 g (22qo) of IV 
and 6.4g (fl5qo) of V. After three crystallizations, 1V was obtained 
with mp 179-180" C (literature data [1] mp 179-130 ~ C) and V with mp 
122-124 ~ C (literature data: 124.5-125 ~ C). 

b) The reaction of 3.3 g (25 mM) of II with 9.0 g (37.5 mM) of 
benzoyl peroxide and 6.3 g (25 raM) of iodine in 50 ml of carbon tet- 
rachloride under similar conditions gave 2.0 mM (3%) of CO 2 and 5.0 g 
(5~0) of VI. After two crystallizations, the product melted at 129- 
130" C (literature data: 130-131" C). The presence of traces of VII in 
the reaction products was detected by thin-layer chromatography. 

c) The reaction of 3.3 g (20.1 mM) of III with 7 .3g  (30.2 raM) of 
benzoyl peroxide and 5.1 g (20.1 raM) of iodine in 45 ml of carbon 
tetrachloride gave 3.0 mM (5%0) of CO 2 and 0.9 g (11%) of VIII with mp 
150-153" C (literature data: 156-157 ~ C). The presence of traces of 
III in the reaction product with VIII was established by thin-layer 
chromatography. 
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The unsymmetrical condensation of dimedone, an aldehyde, and 
various B-aminovinyt cathonyl compounds, and also bisaeetonitrile, 
has given 3, 4-disubstituted derivatives of 2, 7, 7-trimethyl-5-oxo- 
1, 4, 5, 6, 7, 8-hexahydroquinoline (Va-f). Compounds Va, d, f have 
been oxidized with H2CrO 4 to the corresponding 3, 4-disubstituted 
2, 7, 7-trimethyl-5-oxo-5, 6, 7, 8-tetrahydroquinolines (Via-c). The 
IR spectra of compounds Va-c, f and Via and the UV spectra of com- 
pounds Va, c, f, and Via, r have been recorded. 

A p r e c e d i n g  c o m m u n i c a t i o n  [1] d e s c r i b e d  t h e  u n -  

s y m m e t r i c a l  condensa t i on ,  of d i m e d o n e ,  an  a r o m a t i c  

o r  a l i p h a t i c  a l d e h y d e ,  and an e s t e r  of f i - a m i n o c r o t o n -  
ic  a c i d  wi th  t he  f o r m a t i o n  of  a 4 - s u b s t i t u t e d  3 - e t h o x y -  

c a r b o n y [ - 2 , 7 , 7 - t r  i m e t h y l - 5  - o x o - 1 ,  4, 5, 6, 7, 8 - h e x a -  

h y d r o q u i n o l i n e  {Ia--c). 

:S~C~CH, N 
H--C--cooc21i s 6 t~.~l Q~-'~OO C2tl's 
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C o n t i n u i n g  o u r  e x p e r i m e n t s ,  we t a c k l e d  th  e p r o b -  
l e m  of t e s t i n g  t h e  p o s s i b i l i t y  of  a s i m i l a r  c o n d e n s a -  

t i o n  wi th  o t h e r  f l - a m i n o v i n y l  c a r b o n y l  c o m p o u n d s .  

C o n d e n s a t i o n  was  c a r r i e d  out  w i th  a c e t y l a c e t o n e  / m i n e ,  
b e n z o y l a c e t o n e  i m i n e ,  and b i s a c e t o n i t r i l e ,  g i v i n g  the  
c o r r e s p o n d i n g  3, 4 - d i s u b s t i t u t e d  d e r i v a t i v e s  of 2, 7, 7 -  
t r i m e t h y l - 5 - o x o - 1 ,  4, 5, 6, 7, 8 - h e x a h y d r o q u i n o l i n e  

V a - f .  

O ] O R 
R 

I I  I1 !  IV v v l  

V: a R-CeH~; R'--COCH~ d R~CH3; R'=CN yl:  a R-CsHs; R'=COCH3 
b R-HI R'-COCH3 e R-H; R'--CN bR-CH3 ; R'-CN 

i c R-CsH~ ; R'fCN f R-C~H~; ; R'=COC6H~ c R-CeH~ ; R'-COC6H5 

The  s y n t h e s i s  w a s  c a r r i e d  out  in  e t h a n o l  w i th  p a r a -  
f o r m a l d e h y d e ,  a c e t a l d e h y d e ,  and b e n z a l d e h y d e .  T h e  

s y n t h e s i s  wi th  b e n z a l d e h y d e  g a v e  good r e s u l t s :  T h e  


