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Isonitros~flavmaone tosyla te  ~_2) [p repa red  in situ in CH2C12 at -30°C f r o m  isoni t rosof la-  

vanone (1), TsC1 and NEt3] r e ac t s  with Schiff bases  ~ )  [refluxed 3 hr  in benzene or  

toluene solvent a f t e r  r emoving  the CH2C12] to yield 4 -o-hydroxybenzoyl  imidazoles  (6a-d). 2 
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Scheme 1: in 4, 5, and _6 t h e A r  group i s a  = Ph; b -- 2-MeC6H4; c = p-C1C6H4; 

d = p-OMe C6H 4. Details  of products:  6~a p r i sms ,  m . p .  177-179°C; 

6b p r i sms ,  m . p .  201-203°C; 6c  needles,  m . p .  241-243°C; 6d needles,  m . p .  225-226°C. 
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We b e l i e v e  tha t  the  r e a c t i o n  s e q u e n c e  invo lves  c y c l o a d d i t i o n  of the  1, 3 - d i p o l a r  

s p e c i e s  3 to  the  Schiff  b a s e  4 to  f o r m  i n t e r m e d i a t e s  5 which unde rgo  d e p r o t o n a t i o n  and 

r i n g - o p e n i n g  to give the  p r o d u c t s  6. A l t e r n a t i v e l y  the a m b i d e n t  an ion  7 m a y  add to the  

C - a t o m  of the  Schiff  b a s e  t h rough  the n i t r o g e n  a t o m  (cf 7b). F o r  t h e . p - t o l y l  d e r i v a t i v e  

( 6 ~  the s t r u c t u r e  was  d e t e r m i n e d  by  X - r a y  c r y s t a l l o g r a p h y .  

C r y s t a l  s t r u c t u r e  i n f o r m a t i o n  fo r  6_~b" m o n o c l i n i c ,  s p a c e  g roup  P21 /n ,  with Z = 4. 

At  -40°C,  a = 19. 277(4), b = 9. 600(2), c = 12. 3 0 7 ( 2 ) ~ ,  ~ = 92.31(1) °.  A f u l l - m a t r i x  

l e a s t - s q u a r e s  r e f i n e m e n t  of 386 v a r i a b l e s  u s i n g  2241 r e f l e c t i o n s  (Syntex d i f f r a c t o m e t e r )  

c o n v e r g e d  at  a conven t iona l  R of 0. 048 (see  F i g  1). 
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rap. 212-214°C (yellow needles) m.p. 20/-+-207°C (prisms) 

H o w e v e r ,  Sch i f f ' s  b a s e  8 d e r i v e d  f r o m  a n i s a l d e h y d e  and p - c h l o r o a n i l i n e  gave with 

2 a m i x t u r e  of two i s o m e r i c  c y c l o a d d u c t s  to  which  we a s s i g n  the  s t r u c t u r e s  9 and 10. A l l  

the  i m i d a z o l e s  6a - 6d and 9 showed v e r y  s i m i l a r  UV s p e c t r a  ( ~kmax. 260-265 and c a  

340 nm)  which  d i f f e r  f r o m  that  of the  p y r a z o l e  10 (~max ,  246 and 280 rim). The  

f o r m a t i o n  of p y r a z o l e  1 0  could a g a i n  involve  e i t h e r  c y c l o a d d i t i o n  to d i p o l a r  s p e c i e s  3 o r  

r e a c t i o n  of a m b i d e n t  an ion  7 t h rough  f o r m  7a, 

The  r e a c t i o n s  r e p o r t e d  above  a r e  an e x t e n s i o n  of the  r e a c t i o n  of i s o n i t r o s o f l a v a n o n e  
3 

t o s y l a t e  ~ )  wi th  p y r i d i n e  b a s e s ,  d e s c r i b e d  by  one of us .  P r e v i o u s l y  it was  not 

p o s s i b l e  to  c e r t a i n l y  d i s t i n g u i s h  be tween  s t r u c t u r e s  of t y p e s  1_~1 and 12 fo r  t h e s e  p roduc t s ,  

a l though 12  was  c o n s i d e r e d  m o r e  p r o b a b l e .  H o w e v e r ,  X - r a y  a n a l y s i s  of the  compound 

f r o m  4 - p i c o l i n e  shows  it  to  be the  i m i d a z o p y r i d i n e  (1.1, R = 7-CH3),  S i m i l a r l y ,  X - r a y  

a n a l y s i s  of the compound f r o m  i soqu ino l ine  d e m o n s t r a t e s  i t  to  be 13; a l l  the  o t h e r  
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compounds  p r e v i o u s l y  d e s c r i b e d  3 a r e  p r o b a b l y  a l so  of s t r u c t u r e  type L.1. 
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C r y s t a l  s t r u c t u r e  i n f o r m a t i o n  for  1.1 (R = 7-CH3):  o r tho rhombic ,  space  group 

P212121, with Z = 4. At -40°C,  a = 11. 509(2), b = 20. 358(2}, c = 7. 028(1} ~ .  

R e f i n e m e n t :  230 v a r i a b l e s ,  1612 r e f l ec t i ons ,  R = 0. 097; hydrogen  a t oms  were  not 

inc luded as  the s t r u c t u r e  is d i s o r d e r e d ,  p a r t i c u l a r l y  with r e s p e c t  to the loca t ion  of 0(19), 

the phenol ic  oxygen a tom (cf F ig  2), 

C r y s t a l  s t r u c t u r e  i n f o r m a t i o n  for  13: monoc l i n i c ,  space  group P 2 1 / c ,  with Z = 8. 

At -40°C,  a = 11.387(4),  b = 23.160(9),  c = 13,784(4) ~ ,  /3 = 101, 00(3) ° .  

R e f i n e m e n t :  633 v a r i a b l e s ,  3824 r e f l e c t i o n s ,  R = 0. 042 (cf F i g  3). 

We cannot  yet define the s t r u c t u r a l  f e a t u r e s  which con t ro l  the r e l a t i v e  p ropor t ions  

of p roduc t s  of type 6_ 9 a n d  1~1 on the one hand or  1.~0 and 12 on the o ther  produced  in 

these  r e a c t i o n s ,  but we a r e  c u r r e n t l y  work ing  on the e luc ida t ion  of the de t a i l s  of the 

r e a c t i o n  m 'echan i sm.  P r e v i o u s  cyc loaddi t ions  of a z o m e t h i n e s  to give imidazo le  

d e r i v a t i v e s  4 a r e  of a d i f fe ren t  type.  

Th i s  i nves t iga t ion  was suppor ted  by the R o b e r t  A. Welch Founda t ion  (R, L .H.  and 

S.H.S. ) 
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FIGURE I .  X-Ray crystal structure of 4-o-hydroxybenzoyl-2, 5-diphenyl-l-p-tolylimid- 
azole (6b). 
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FIGURE 2. X-Ray crystal structure of 2-o-hydroxybenzoyl-7-methyl-3-phenylimidazo 
[1,  -a]p idme. 
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FIGURE 3. X-Ray crystal structure for 2-o-hydroxybenzoyl-3-phenylimidazo[1, 2-a] 
isoquinoline (1~o 


