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D i a s t e r e o m e r i c  c y c l i c  m o n o -  and d i a e e t a l s  of p - p h t h a ! a l d e h y d e ,  2 , 5 - d i f o r m y l f u r a n ,  and 2 , 5 - d i -  
f o r m y l t h i o p h e n e  w e r e  s y n t h e s i z e d  u n d e r  c ond i t i ons  of t h e r m o d y n a m i c  and k ine t i c  c o n t r o l .  The  
r a t i o s  of the  d i a s t e r e o m e r s  and t h e i r  c o n f i g u r a t i o n s  w e r e  d e t e r m i n e d  by PMR s p e c t r o s c o p y .  

In c o m m e n c i n g  ou r  s tudy  of the  i s o m e r i s m  of s u b s t i t u t e d  c y c l i c  d i a c e t a l s  of d i a l d e h y d e s  of the  a r o m a t i c  
and h e t e r o c y e l i e  s e r i e s  we w e r e  guided  by a p r e v i o u s l y  p r o p o s e d  s c h e m e  [1], which  s p e c i f i e d  the  u s e  of the  
e n a n t i o m e r s  of O - p - t o s y l - s n - g l y e e r o l  in the  a e e t a l i z a t i o n  of a l d e h y d e s ;  th is  m a k e s  p o s s i b l e  to l i m i t  the n u m b e r  
of r e s u l t i n g  d i a s t e r e o m e r s  to t h r e e :  
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t--VI a R=p-phenylene; b R = 2,8-furandiyl; c R=. 2,8-thiophenediyl; R '= p-tosyl 

A e e t a l i z a t i o n  does  not go to c o m p l e t i o n  in the  p r e p a r a t i o n  of the  d i a c e t a l  of p - p h t h a l a l d e h y d e  (Ia) and 3 - 0 -  
p . - t o s y l - s n - g l y c e r o l  in the  p r e s e n c e  of an ac id  c a t a l y s t  a t  the bo i l ing  point  of to luene  u n d e r  cond i t i ons  of t h e r m o -  
d y n a m i c  c o n t r o l  [2]. A m i x t u r e  of the d i a s t e r e o m e r s  of 1 , 4 - b i s ( 4 - O - p - t o s y l o x y m e t h y l - l , 3 - d i o x o l a n - 2 - y l ) b e n -  
zene  (IVa, Va, and Via) in 68.,% y i e l d ,  m o n o a c e t a l s  IIa and IIIa,  and s t a r t i n g  d i a l d e h y d e  Ia is  f o r m e d .  The  m i x -  
t u r e  of d i a c e t a l s  IVa, Va,  and Via c o n t a i n s  d ioxo lane  r i n g s  wi th  e i s  and t r a n s  c o n f i g u r a t i o n s  in a r a t i o  of 55 : 45 
( the a s s i g n m e n t  of the  i s o m e r s  to the c i s  o r  t r a n s  c o n f i g u r a t i o n  and t h e i r  q u a n t i t a t i v e  r a t i o s  a r e  given on the 
b a s i s  of the  d i f f e r e n c e  in the  c h e m i c a l  sh i f t s  and i n t e g r a l  c u r v e s  of the  a c e t a l  p r o t o n s  in the  PMR s p e c t r u m ) .  
The s a m e  r a t i o  of the c o n f i g u r a t i o n s  is a l s o  r e t a i n e d  in the f o r m a t i o n  of i s o m e r s  IIa and IIIa,  the  method for  
the  p r e p a r a t i o n  of which is b a s e d  on the  use  of a f ivefold  e x c e s s  of the d i a l d e h y d e .  The  fo l lowing  r a t i o  of c o m -  
pounds  with c i s - a n t i - e i s  (IVa), e i s - s y n - t r a n s  (Va) and t r a n s - a n t i - t r a n s  (Via) fused  r i n g s  can be a s s u m e d  in the 
m i x t u r e  on the b a s i s  of t h i s :  30 : 50 : 20.  The d i a s t e r e o m e r s  ob ta ined  give a c o m m o n  spo t  on the t h i n - l a y e r  
c h r o m a t o g r a m .  The  m o s t  so lub l e  i s o m e r  (Via) can  be i s o l a t e d  only by r e p e a t e d  r e e r y s t a l l i z a t i o n .  In c o n t r a s t  
to t h e m ,  the i s o m e r s  of m o n o a e e t a l  IIa and IIIa a r e  s e p a r a t e d  by m e a n s  of co lumn  c h r o m a t o g r a p h y .  

A m i x t u r e  of d i a c e t a l s  in 56% y i e l d ,  s i m i l a r  with r e s p e c t  to the c i s - t r a n s  c o n f i g u r a t i o n s  to the  m i x t u r e  of 
d i a c e t a l s  f o r m e d  unde r  the cond i t i ons  of t h e r m o d y n a m i c  c o n t r o l ,  was f o r m e d  unde r  cond i t ions  of k ine t i c  c o n t r o l  

* See [1] for  c o m m u n i c a t i o n  I. 
) D e c e a s e d .  
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F ig .  1. S p e c t r u m  of a m i x t u r e  of 5-  
( 4 - O - p - t o s y l o x y m e t h y l - l , 3 -  d i o x o l a n -  
2 - y l ) f u r f u r a l  i s o m e r s  (IIb, I lIb).  

in the  p r e s e n c e  of a n h y d r o u s  c o p p e r  s u l f a t e  [2] a f t e r  sha k ing  the s t a r t i n g  m a t e r i a l s  for  70 h. H o w e v e r ,  du r ing  
m o n i t o r i n g  of  the  a e e t a l i z a t i o n  by m e a n 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  (TLC) it was noted that  the r a t e  of f o r -  
mar ion  of c i s  i s o m e r  IIa in the  i n i t i a l  s t ep  is  h ighe r  than the r a t e  of f o r m a t i o n  of t r a n s  i s o m e r  I iIa.  By us ing  
e x c e s s  d i a l d e h y d e  and i n t e r r u p t i n g  the r e a c t i o n  when the r a t i o  of IIa to IIIa is 95 : 5 one can  obta in  pu re  a c e t a l  
IIa by o r d i n a r y  r e c r y s t a l l i z a t i o n .  

2 , 5 - D i f o r m y l f u r a n  (Ib) on a e e t a l i z a t i o n  unde r  c ond i t i ons  of t h e r m o d y n a m i c  c o n t r o l  g i v e s  a m i x t u r e  of un-  

c r y s t a l l i z a b l e  d i a c e t a l  d i a s t e r e o m e r s  IVb, Vb,  and VIb (70% yie ld)  and m o n o a c e t a l  d i a s t e r e o m e r s  IIb and IIIb. 
The  r a t i o  of the  c i s - t r a n s  c o n f i g u r a t i o n s  of the  d ioxo lane  r i n g s  in the  m i x t u r e  of d i a c e t a l s  is 1 : 1. H o w e v e r ,  
when the  m o n o a c e t a l s  a r e  p r e p a r e d  with e x c e s s  s t a r t i n g  a ldehyde ,  the  p e r c e n t a g e  of the  c i s  i s o m e r  e x c e e d s  
tha t  of the  t r a n s  i s o m e r  by a f a c t o r  of 1.5. E v i d e n c e  for  the p r e s e n c e  of two i s o m e r s  is  p r o v i d e d  not only by 
two s i g n a l s  of a c e t a l  p ro tons  but a l s o  by p r o t o n s  of s i g n a l s  of p r o t o n s  of the fu ran  r i n g  ( see  F ig .  1). Thus  the  
3 ' - H  p r o t o n s  g ive  a double t  wi th  J = 3 . 3  Hz (6 7.09 ppm) and the 4 ' - H  p r o t o n s  g ive  two doub le t s  with J = 3 . 3  Hz 
(5 6.55 ppm for  the  c i s  i s o m e r  and 6.52 p p m  for the t r a n s  i s o m e r ) .  The  s i g n a l  of the 4 ' - H  p ro ton  of the  t r a n s  
i s o m e r s  is  b r o a d e n e d  due to coup l ing  with the  a c e t a l  2-H p ro ton .  The  s a m e  p r o t o n s  of the  fu ran  r i n g  in the 
m i x t u r e  of  d i a s t e r e o m e r s  of  the  d i a c e t a l  g ive  a c o m m o n  s igna l  at  6.36 ppm.  A ldehyde  Ib is  a c e t a l i z e d  e x c e p -  
t i o n a l l y  s l o w l y  u n d e r  c o n d i t i o n s  of  k ine t i c  c o n t r o l .  

2 , 5 - D i f o r m y l t h i o p h e n e  (Ic) u n d e r  cond i t i ons  of t h e r m o d y n a m i c  c o n t r o l  f o r m s  a m i x t u r e  of d i a c e t a l  d i a s -  
t e r e o m e r s  IVc, Vc,  and VIc (65% yie ld)  and m o n o a c e t a l  d i a s t e r e o m e r s  IIc and IIIc.  In c o n t r a s t  to d e r i v a t i v e s  
Ia and Ib, the  r a t i o  of the  c i s - t r a n s  c o n f i g u r a t i o n s  of the  d ioxo lane  r i n g s  in the  l a t t e r  c a s e  is 45 : 55. P u r e  
t r a n s - a n t i - t r a n s  i s o m e r  VIc can  be i s o l a t e d  f rom the m i x t u r e  of d i a c e t a l s  by c r y s t a l l i z a t i o n .  M o n o a c e t a l  
d i a s t e r e o m e r s  IIc and I I Ie ,  a l though they  do g ive  two s p o t s  on the t h i n - l a y e r  c h r o m a t o g r a m ,  a r e  not s e p a r a t e d  
with a c o l u m n  b e c u a s e  of t h e i r  c l o s e  Rf  v a l u e s .  Only p u r e  t r a n s  i s o m e r  IIIc can  be i s o l a t e d  by r e c r y s t a l l i z a t i o n  
of the  m i x t u r e .  The  t r a n s  c o n f i g u r a t i o n  p r e d o m i n a t e s  in the  m i x t u r e  of m o n o a c e t a l  i s o m e r s  (54 : 46). The  3 ' - H  
and 4 ' - H  p r o t o n s  of the  th iophene  r i n g  g ive  one s i g n a l  at 6.98 ppm in the  PMR s p e c t r u m  of the  m i x t u r e  of d i a -  
e e t a l s ,  but  the  s i g n a l s  of the  s a m e  p r o t o n s  in the  m i x t u r e  of m o n o a c e t a l s  a r e  o v e r l a p p e d  by the s i g n a l s  of the  

pheny l  r i n g s .  

U n d e r  cond i t i ons  of k ine t i c  c o n t r o l  in the  a c e t a l i z a t i o n  of a l d e h y d e  Ic the  f o r m a t i o n  of c i s  i s o m e r  IIc,  as  
in the  c a s e  of Ia,  p r o c e e d s  m o r e  r a p i d l y  than  the  f o r m a t i o n  of the t r a n s  i e o m e r ,  i . e . ,  the  c i s  c o n f i g u r a t i o n  is 
k i n e t i e a l l y  p r e f e r a b l e  but  not  to such  an ex ten t  a s  to ob ta in  the  p u r e  c i s  i s o m e r .  The  m i x t u r e  of i s o m e r s  
i s o l a t e d  a f t e r  6 h con ta in s  76% of the  c i s  and 25% of the  t r a n s  i s o m e r s  of the  m o n o a c e t a l .  

Thus  the  u s u a l  k ine t i c  p r e f e r a b l e n e s s  of the  c i s  c o n f i g u r a t i o n s  of the  1 , 3 - d i o x o l a n e  r i n g  is o b s e r v e d  in the  
i n v e s t i g a t e d  s e r i e s  of c o m p o u n d s ,  but,  in c o n t r a s t  to the  c y c l i c  a c e t a l s  of a l i p h a t i c  a l d e h y d e s  [3], the  t h e r m o -  
d y n a m i c  s t a b i l i t y  of the  t r a n s  c o n f i g u r a t i o n  i n c r e a s e s  in the  s e r i e s  of  a r o m a t i c  and h e t e r o c y c l i c  d i a l d e h y d e s .  

We thank Yu. Yu. P o p e l i s  for  r e c o r d i n g  the PMR s p e c t r a .  

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

T h i n - l a y e r  c h r o m a t o g r a p h y  (TLC) was  c a r r i e d  on Si lufol  UV-254 p l a t e s  [ h e x a n e - e t h y l  a c e t a t e  (2:  1) for  
p - p h t h a l a l d e h y d e ,  and h e x a n e -  a ce tone  (2 : 1-) for  the  r e m a i n i n g  d i a l d e h y d e s ] .  The  c h r o m a t o g r a m s  w e r e  d e v e l o p e d  
in UV l ight  o r  wi th  a 2% so lu t ion  of 2 , 4 - d i n i t r o p h e n y l h y d r a z i n e  in 2 N h y d r o c h l o r i c  ac id .  The  m e l t i n g  po in t s  
w e r e  d e t e r m i n e d  with the  m i c r o h e a t i n g  s t a g e  of a Bo~ t iu s  s y s t e m .  The  o p t i c a l  r o t a t i o n s  w e r e  d e t e r m i n e d  with  
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a P e r k i n - E l m e r  141 p o l a r i m e t e r .  The  PMR s p e c t r a  of 10% so lu t i ons  of the  compounds  in CDC13 w e r e  r e c o r d e d  

with  a P e r k i n - E l m e r  R-12A s p e c t r o m e t e r  (60 MHz) with h e x a m e t h y l d i s i l o x a n e  as  the i n t e r n a l  s t a n d a r d .  

3 - O - p - T o s y l - s n - g l y c e r o l  was  ob ta ined  by the method  in [4] and had mp 58-59 ~ and [C~]D2~ -~ 0.3 ~ 

[c 5, d i m e t h y l f o r m a m i d e  (DMF)].  

G e n e r a l  Method for  the  P r e p a r a t i o n  of the  D i a c e t a l s .  T h e r m o d y n a m i c  C o n t r o l .  A 0 . 0 0 5 - m o l e  s a m p l e  of 
the d i a l d e h y d e ,  2.5 g (0.01 mole)  of 3 - O - p - t o s y l - s n - g l y c e r o l ,  and 0.1 g of p - t o l u e n e s u l f o n i c  ac id  in 150 ml  of  
t o luene  was r e f l u x e d  i n a f l a s k e q u i p p e d w i t h a  D e a n -  S t a r k  t r a p  for  30 min  a f t e r  which  it was coo led  r a p i d l y  and 
shaken  with an aqueous  so lu t i on  of  h y d r o x y l a m i n e  and s o d i u m  h y d r o x i d e  unt i l  the unchanged  d i a lde hyde  and 
m o n o a c e t a l s  van i shed .  The  o r g a n i c  l a y e r  was s e p a r a t e d ,  washed  with w a t e r ,  and d r i e d  with sod ium su l f a t e ,  
and the to luene  was r e m o v e d  by d i s t i l l a t i o n .  

M i x t u r e  of 1 , 4 - B i s - ( 4 - O - p - t o s y l o x y m e t h y I - 1 , 3 - d i o x o l a n - 2 - y l ) b e n z e n e  I s o m e r s  (IVa, Va,  and Via) .  The  
m i x t u r e  was r e c r y s t a l l i z e d  f r o m  100 ml  of a l coho l  to give 2.0 g (68%) of  a p r o d u c t  with mp 100-115 ~ Rf 0.11, 
and [O]D2~ -- 0.3 Ic 5, DMF) .  PMR s p e c t r u m :  5 5.77 (2-H, e i s )  and 5.86 ppm (2-H,  t r a n s ) .  

R e p e a t e d  r e c r y s t a l l i z a t i o n  f r o m  ale  ohol gave  p u r e  1 ,4 -b i s  ( 4 R - O - p - t o s y l o x y m e t h y l -  1,3 - d i o x o l a n - 2 S - y l ) -  
benzene  (Via) with mp 148-148.50 , Rf 0.11,  and [aiD2~ 19.1 = 0.3 ~ (c 5, DMF).  PMR s p e c t r u m :  6 5.86 ppm 

(2-H).  Found :  C 5 7 . 0 ; H  5 .0~ .  C28H300,0S 2. C a l c u l a t e d :  C 56.9:  H 5.1%. 

M i x t u r e  of 2,5-Bis(4-O-p-tosyloxymethyl-l,3-dioxolan-2-yl)furan I s o m e r s  (IVb, Vb, and VIb). The m i x -  
t u r e  was worked  up to give 2.0 g (70~) of a v i s c o u s  u n c r y s t a l l i z a b l e  oi l  with Rf 0.21 and [a,]D2~ • 0.3 ~ (c 5, 
DMF).  PMR s p e c t r u m :  6 5.83 (2-H,  c i s )  and 5.91 ppm (2-H,  t r a n s ) .  Found :  C 53.5; H 4.9%. C26H2aOnS 2. 
C a l c u l a t e d :  C 53.7:  H 4.9c.~. 

M i x t u r e  of 2 , 5 - B i s  ( 4 - O - p - t o s y l o x y m  e t h y l -  1 , 3 - d i o x o l a n - 2 - y l ) t h i o p h e n e  I s o m e r s  (IVc, Vc,+ and Vie) .  Th is  
m i x t u r e  was worked  up to g ive  1.9 g (63c}) of a p a r t i a l l y  c r y s t a l l i z a b l e  s u b s t a n c e  with Rf 0.22 and [a]DZU+0.2 • 
0.3: (e 5, DMF).  PMR s p e c t r u m :  5 5~ (2-H,  c i s )  and 6 . 0 5 p p m  (2-H, t r a n s ) .  

R e c r y s t a l l i z a t i o n  f r o m  a l coho l  gave  pu re  2 , 5 - b i s ( 4 R - O - p - t o s y l o x y m e t h y l - l , 3 - d i o x o l a n - 2 S - y l ) t h i o p h e n e  
(VIc) [0.35 g (12C/c)] with mp 126-127 ~ Rf 0.22,  and [O]D2~ ~_ 0.3 (c 5, DMF).  PMR s p e c t r u m :  6 6.05 ppm 
(2-H).  Found :  C 52.2; H 4.7c}. C26H2aO10S 3. C a l c u l a t e d :  C 52.4;  H4.7 ,~ .  

G e n e r a l  Method for  the P r e p a r a t i o n  of the M o n o a e e t a l s .  T h e r m o d y n a m i c  C o n t r o l .  A so lu t i on  of 0.25 
mo le  of the  d i a l d e h y d e ,  1.23 g (0.005 moie)  of  3 - O - p - t o s y l - s n - g l y c e r o l  and 0.1 g of p - t o l u e n e s u l f o n i c  ac id  in 
100 ml  of t o luene  was r e f l u x e d  in a f l a s k  equ ipped  with a D e a n - S t a r k  t r a p  for  15 min ,  a f t e r  which it was  coo led  
and t r e a t e d  with 150-200 ml  of p e t r o l e u m  e the r .  The  m i x t u r e  was a l lowed  to s tand  at  0 ~ o v e r n i g h t ,  and the  
p r e c i p i t a t e d  d i a ldehvde  was r e m o v e d  by f i l t r a t i o n .  The  r e s i d u a l  so lu t i on  was washed  by s h a k i n g  with a so lu t ion  
of 1.5-'2.0 g of sod ium p y r o s u l f i t e  in 20 ml  of w a t e r  (the p u r i f i c a t i o n  was m o n i t o r e d  by TLC) .  The  aqueous  
l a y e r  was s e p a r a t e d ,  and the o r g a n i c  l a y e r  was d r i e d  with sod ium su l fa t e  and d e c o l o r i z e d  with c h a r c o a l ,  a f t e r  
which the so lven t  was r e m o v e d  by d i s t i l l a t i o n .  

M i x t u r e  of 4 - ( 4 - O - p - T o s y l o x y m e t h y l - l , 3 - d i o x o l a n - 2 - y l ) b e n z a l d e h y d e  I s o m e r s  (IIa,  IIIa).  The  c r u d e  m i x -  
t u r e  was t r i t u r a t e d  with p e t r o l e u m  e t h e r  and f i l t e r e d  to g ive  0.9 g of a p r o d u c t  with mp 65-75 ~ and H D 2 ~  • 
0.3 ~ (c 5, DMF) .  PMR s p e c t r u m :  6 5.81 (2-H,  c i s )  and 5.88 ppm (2-H,  t r a n s ) .  I s o m e r s  IIa and IIIa w e r e  s e p -  
a r a t e d  with a c h r o m a t o g r a p h i c  co lumn  f i l l ed  with s i l i c a  gel  ( 0 . 2 - m m  p a r t i c l e s )  with e lu t ion  by h e x a n e - e t h y l  
a c e t a t e  (2 : 1). 4 - ( 4 R - O - p - T o s y l o x y m e t h y l - l , 3 - d i o x o l a n - 2 S - y l ) b e n z a l d e h y d e  (IIIa) had mp 84-85 ~ ( f rom 75% 
e thanol ) ,  Rf 0.32, and [~]D 2~ 19.4 ~ 0.3 ~ (c 5, DMF).  Found:  C 59.6; H 5.1%. C18HtaO6S. C a l c u l a t e d :  C 59.6;  
tt 5.0~@ 4-(4R-O-p-Tosyloxymethyl-l,3-dioxolan-2R-ylJbenzaldehyde (IIa) had mp 95-98 ~ ( f rom 75% ethanol) ,  
R f 0 . 2 5 ,  and [a ]D2~ =_ 0.3 ~ (e 5, DMF) .  Found:  C 59.5; H 5 .1~ .  C18Ht806S. C a l c u l a t e d :  C 59.6; H 5.0%. 

hi i x tu rc  of 5 - ( 4 - O - p - T o s y l o x y m  e t h y l - l , 3 - d i o x o l a n -  2 - y l ) f u r f u r a l  I s o m e r s  (IIb, IIIb) ~ Workup  of the  r e a c t i o n  
m i x t u r e  gave  0.2 g of an u n c r y s t a l l i z a b l e  oi l .  The  p roduc t  was pu r i f i ed  with a co lumn  f i l l ed  with s i l i c a  ge l  with 
e lu t ion  by h e x a n e - a c e t o n e  (2 : 1). The  p u r i f i e d  a c c t a l  was c r y s t a l l i z e d  to g ive  a p roduc t  with mp 57-62 ~ Rf 
0.29, and [a] D2~ :- 0.3 ~ (c 5, DMF).  PMR s p e c t r u m :  5 5.89 (2-H,  c is)  and 5.94 ppm (2-H, t r a n s ) .  Found :  
C 54.2:  H 4 .7~ .  Ct6tlt60?S. C a l c u l a t e d :  C 54.3:  H 4.6c}. 

M i x t u r e  of 2 - ( 4 - O - p - T o s y l o x y m e t h y l - l , 3 - d i o x o l a n - 2 - y l ) - 5 - f o r m y l t h i o p h e n e  I s o m e r s  (IIc, IIIe).  The  r e -  
a c t i o n ' m i x t u r e  was worked  up to g ive  0.8 g of an u n c r y s t a l l i z a b l e  o i l ,  which  was  p u r i f i e d  by c h r o m a t o g r a p h y  as  
in the  p r e c e d i n g  e x p e r i m e n t .  The  p u r i f i e d  a c e t a l  was c r y s t a l l i z e d  to give a p roduc t  with mp  75-85 ~ Rf 0.29 and 
0.32,  and [C~]D2~ ~ 0.3 ~ (c 5.29,  DMF).  PMR s p e c t r u m :  6 6.05 (2-H, c i s )  and 6.15 ppm (2-H,  t r a n s ) .  R e c r y -  
s t a l l i z a t i o n  f rom 65qo e thano l  gave  p u r e  2 - ( 4 R - O - p - t o s y l o x y m e t h y l - l , 3 - d i o x o I a n - 2 S - y l ) - 5 - f o r m y l t h i o p h e n e  (IIIc) 
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with mp 96-97 ~ Rf 0.32, and [~]D2~ 33'.4 • 0.3 ~ (c 5, DMF). Found: 51.7; H 4.5%. C16H1606S ~. Calculated: 
C 51.8; H 4.4%. 

Kinetic Control.  A mixture of 0.025 mole of the dialdehyde, 1.23 g (0.005 mole) of 3 - O - p - t o s y l - s n - g l y -  
cerol ,  5 g of anhydrous copper sulfate, and 100 ml of toluene was shaken for 6 h (the formation of the i somers  
was monitored by TLC), after which it was fil tered, and the solution was worked up as in the method involving 
thermodynamic control .  

Aldehyde Ia yielded 0.45 g of a mixture consist ing of 9570 cis i somer  IIa and 570 trans i somer  IIIa with mp 
88-95 ~ and [~]D2~ ~ (c 5, DMF). Recrysta l l iza t ion from 7570 ethanol gave pure IIa. 

Aldehyde Ic yielded 0.5 g of a mixture consist ing of 7570 cis i somer  IIc and 25% trans i somer  IIIe as an 
uncrystal l izable  oil with [a,]D2~ ~ (c 4.1, DMF). 

1. 
2. 

3. 
4. 
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B E H A V I O R  O F  2 - N I T R O S O - 4 - N I T R O P R O P I O P H E N O N E  

U N D E R  C O N D I T I O N S  OF C Y C L I Z A T I O N  TO H A L O A N T H B A N I L S  

S. S. M o c h a l o v ,  T .  P .  S u r i k o v a ,  
a n d  Y u .  S. S h a b a r o v  

UDC 547.786.3.07 

The cycl izat ion of 2-ni t roso-4-ni t ropropiophenone under the influence of hydrogen chloride pro-  
ceeds in a more  complex manner than in the cases  previoasly  described for other 4-substi tuted- 
2-ni t rosopr0piophenones:  three,  ra ther  than two, haloanthranils are  formed, and their formation 
is accompanied simultaneously by a number of redox t ransformat ions .  This fact is explained by 
a decrease  in the ability of the carbonyl  group in the investigated ketone to undergo protonation. 

It has been shown [1] that the formation of anthranils is pract ical ly  the only pathway in the react ion of 
triphenylphosphine with 4-substi tuted o-ni t rosoacylbenzenes .  A side product -2 -amino-4 -n i t rop rop iophenone  
( I I I ) -  is formed in appreciable quantities (~ 17%) along with 6-ni t ro-3-e thylanthrani l  (II) only in the case  of 
2-ni t roso-4-ni t ropropiophenone (I). This resul t  provided evidence that the presence  of a nitro group in the 
benzene ring of the start ing ni t roso ketone can have a substantial effect on the direction of the reaction.  

In the present  r e s e a r c h  we have studied the behavior of ni t roso ketone I when it is treated with hydrogen 
chloride in benzene under conditions for which the previously investigated o-ni t rosoacylbenzenes were readily 
converted to the correspondong 5- and 7-haloanthranits [2]. It was found that in this case  also the conversion 
of I proceeds in a more  coml~lex manner.  F i rs t ,  three haloanthranils,  ra ther  than two as previously shown for 
other o-ni t ro  ketones [2], are  formed; second, one observed simultaneous in termolecular  redoxt ransformat ions*  

*Similar react ions a re  also observed during the cyclizat ion of some nitroso ketones under the influence of 
hydrogen bromide in benzene and hydrogen chloride in methanol [3]. 
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