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The m e c h a n i s m  of the opening of the he te ror ing  of chromone  under  the influence of amines  
is d i scussed  on the bas i s  of the r e su l t s  of the reac t ion  of chromone  with 1-D-piper id ine  
and of 3 -D-ch romone  with p iper id ine .  

The capaci ty  of 7 - p y r o n e s ,  including chromones ,  for  opening of the he te rocyc l ic  r ing under  the influ- 
ence of var ious  nucleophilic r eagen t s  of r a t h e r  basic  c h a r a c t e r  (alkalis, amines ,  etc .) is widely known, but 
until now there  has been no exper imenta l  proof  of whether  the c leavage of the pyrone ring by amines ,  for 
example ,  occurs  via p r i o r  complete  addition of the e lements  of the reagent  to the double bond to fo rm ad-  
duct A {oath a -b - c )  or  d i rec t ly  f rom in te rmedia te  complex  B, bypass ing  A {path a-d) .  
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Path  a - b - c  is l ess  l ikely but st i l l  cannot be excluded a p r io r i ,  e spec ia l ly  if the avai lable  data on the 
capaci ty  of halogen in the 3 position of chromones  for substitutioI{ without c leavage of the he te ror ing  under  
the influence of amines  or  alkoxides (see, for  example ,  [1-3]), as a ssumed  in [2], through a s tep involving 
the complete  addition of the reagent  to the double bond of the pyrone ring; a r e  taken into account.  

We have es tabl ished that 2-(B -p iper id inoacryly l )phenol  (Ia) [2], which does not contain deuter ium in 
the a position [as moni tored  f rom the PMR s p e c t r u m  (Fig. 1, cu rve  1)], is fo rmed  as a r e su l t  of the r e a c -  
tion (at 20~ for  about 5 min) of chromone  with 2 mole  of 1 -D-p iper id ine  (90% enr iched  in deuter ium,  as 
de te rmined  f rom the IR spec t ra ) .  

On the other hand, the reac t ion  of undeutera ted  piper idine with 3 -D-ch romone ,  no less  than 95~ en-  
r iched in deuter ium,  leads to 2 - ~ - p i p e r i d i n o - a - D - a c r y l y l ) p h e n o l  {Ib), in which the deuter ium label  is c o m -  
ple te ly  re ta ined (Fig. 1, curve  2). 

Consequently,  it can be s ta ted with ce r ta in ty  that  the opening of the chromone r ing does not  occur  via 
the a - b - c  path but mos t  Hkely proceeds  via the a-d  path, i .e. ,  only through in te rmedia te  B, which is s im i l a r  
to the complexes  that,  in accordance  with genera l ly  accepted opinions, a re  fo rmed  in nucleophilic subs t i tu-  
tion reac t ions ,  for example ,  of halogen in ha lo-2 ,4-d in i t robenzenes  or in fl -ch lorovinyl  carbonyl  compounds 
[4,5]. 

*See [i0] for communication XLIV. 
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F i g .  1.  P M R  s p e c t r a :  1) 2 - ( 8 -  
p i p e r i d i n o a e r y l y l ) p h e n o l  (Ia) in 
d e u t e r o c h l o r o f o r m ;  2) 2 -  ( B ,  
p i p e r i d i n o -  ~ - D - a c r y l y l ) p h e n o l  
(11o) in c h l o r o f o r m .  
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F i g .  2. PMR s p e c t r a  in c a r b o n  
t e t r a c h l o r i d e :  17 c h r o m o n e ;  27 
3 - D - c h r o m o n e .  

c o m p a r i s o n  wi th  the  i n t e n s i t y  of fou r  
e r r o r  in the  d e t e r m i n a t i o n  was  about  
wi th  6 7.9 p p m ) .  

We s y n t h e s i z e d  the s t a r t i n g  3 - D - c h r o m o n e  v i a  the  s c h e m e  [3] 
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The  p e r c e n t a g e  of d e u t e r i u m  in the  3 - D - c h r o m o n e  was  d e t e r -  
m i n e d  f r o m  the  P M R  s p e c t r a  (F ig .  2). We no t e  tha t  a p p r e c i a b l e  
d e u t e r i u m  exchange  in the b e n z e n e  r i n g  i s  no t  o b s e r v e d  u n d e r  t h e s e  
cond i t i o ns  (see F i g .  2 for  a c o m p a r i s o n  of c u r v e s  1 and 2). A s o m e -  
wha t  d i f f e r e n t  pa th  for  the  s y n t h e s i s  of  3 - D - c h r o m o n e  by  c y c l i z a t i o n  
of 2 - f i - d i m e t h y l a m i n o a c r y l y l p h e n o l  by  he a t i ng  in D20 + D2SO 4 was  r e -  
c e n t l y  d e s c r i b e d  [6]. We ob ta ined  n e g a t i v e  r e s u l t s  in a t t e m p t s  to 
s y n t h e s i z e  3 - D - c h r o m o n e  by the  r e d u c t i o n  of 3 - c h l o r o c h r o m o n e  wi th  
z inc  dus t  in D20-C2H5OD , a l though 3 - c h l o r o c o u m a r i n  and 4 - c h l o r o -  
c o u m a r i n  w e r e  c o n v e r t e d  to the  c o r r e s p o n d i n g  d e u t e r o c o u m a r i n s  [7] 
by  me&as  of th i s  m e t h o d .  C h r o m o n e  cannot  be  d e u t e r a t e d  by h e a t i n g  a 
so lu t ion  of i t  in D 2 0 - d i o x a n e .  In t h i s  r e s p e c t ,  c h r o m o n e  d i f f e r s  f r o m  
4 - p y r o n e ,  in wh ich  about  70% d e u t e r i u m  e x c h a n g e  o c c u r s  In D20 in 26 h 
at  98 ~ [8]. In c h r o m o n e ,  the  oxygen a t o m s  of the  h e t e r o r i n g  and  the 
e a r b o n y l  g r o u p  a r e  a p p a r e n t l y  exchanged  wi th  c o n s i d e r a b l y  m o r e  d i f -  
f i cu l t y  than  in 4 - p y r o n e :  c h r o m o n e  canno t  be l a b e l e d  wi th  018 ( a c c o r d -  
ing to the  m a s s  s p e c t r u m )  on he a t i ng  wi th  60% I-[2 Oi8 at  98-100 ~ fo r  
20 h.  A l l  of th i s  can be e x p l a i n e d  by  the fac t  t ha t  the  h e t e r o r i n g  in 
e h r o m o n e  i s  m o r e  r e s i s t a n t  to  c l e a v a g e  u n d e r  the in f luence  of n u c l e o -  
ph i l i c  r e a g e n t s  than the  4 - p y r o n e  r i n g .  

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

The  PMR s p e c t r a  w e r e  r e c o r d e d  wi th  an R S - 6 0  s p e c t r o m e t e r  
wi th  an o p e r a t i n g  f r e q u e n c y  of 60 MHz.  

3 - D - C h r o m o n e  [3]. A t o t a l  Of 13.5 m l  of  2 N NaOD was  added  to 
a so lu t ion  of 2 g (13.7 m m o l e )  of  c h r o m o n e  in 8 m l  of a b s o l u t e  d i o x a n e .  
The  m i x t u r e  was  a l l owed  to s t a n d  at  20 ~ for  1 h and was  then a c i d i f i e d  
wi th  DC1 so lu t i on  (from 3.6 m l  of SOC12 and 3.2 m l  of D~O) and r e -  
f luxed  fo r  2 h.  I t  was  then e v a p o r a t e d  to d r y n e s s ,  and the r e s i d u e  was  
t r e a t e d  r a p i d l y  wi th  2 N NaOH and e x t r a c t e d  wi th  e t h e r  to g i v e  1 g 
(50~ of 3 - D - c h r o m o n e  wi th  m p  56-57  ~ ( f rom b e n z e n e - p e t r o l e u m  e t h e r ) .  

R e a c t i o n  of  C h r o m o n e  wi th  1 - D - P i p e r i d i n e  and of 3 - D - C h r o m o n e  
with  P i p e r i d i n e .  A 6 . 8 - m m o l e  s a m p l e  of 1 - D - p i p e r i d i n e  was  added  to 
3.4 r a m o l e  of c h r o m o n e ,  a n d  the m i x t u r e  was  a l l owed  to s t a n d  for  about  
5 r a in .  P e t r o l e u m  e t h e r  was  added ,  and Ia  was  s e p a r a t e d  and r e c r y s t a l -  
l i z e d  f r o m  b e n z e n e - p e t r o l e u m  e t h e r  to g ive  a p r o d u c t  wi th  m p  120-  
121 ~ [2, 9]. Compound  Ia  d id  not  con ta in  d e u t e r i u m  in the  a p o s i t i o n  
(as m o n i t o r e d  f r o m  the i n t e n s i t y  of  the  a - H  doub le t  wi th  5 5,9 ppm in 
p r o t o n  un i t s  of  the  s i g n a l  of the  -CH2NCH 2 -  g r o u p  at  2 .8 -3 .5  ppm;  the 
10~c; o n e ' s  a t t en t ion  shou ld  b e  d i r e c t e d  to  the  f o r m  of the  f l - H  double t  

The  r e a c t i o n  of 3 - D - c h r o m o n e  wi th  p i p e r i d i n e  was  c a r r i e d  out s i m i l a r l y ,  and Ib was  i s o l a t e d .  The  
P M R  s p e c t r u m  of Ib does  no t  con ta in  t he  s i g n a l  of a p ro ton  in the  a p o s i t i o n  (as e v a l u a t e d  by a c o m p a r i s o n  
of the  he igh t  of the  a - H  doub le t  wi th  the  s p e c t r u m  of  the  u n d e u t e r a t e d  s a m p l e ;  the  e r r o r  in the  d e t e r m i n a t i o n  
w a s  < 5%) .  

* L .  M.  M e s h c h e r y a k o v a  p a r t i c i p a t e d  in t he  e x p e r i m e n t a l  w o r k .  
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