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CNE CARRCM UNIT TRANSFER TC EIl.WIlI!?T THHSUGH OXAZCL,IDINES N i D  

TETRAHYDRG ZH- 1, 3-OXAZINE 

Har j i  t s ingh*,  Rakesh S a r i n ,  and Kamal j i  t Singh 

Department o f  o l e m i s t r y ,  Cfilru Nan& Dev U n i v e r s i t y  

m r i t s a r -  143005, I n d i a  

m s t r a c t  - o x a z o l i d i n e s  and tetrahyd1u-2H-l .3-oxazine undergc 

a c i d  c a t a l y s e d  t r a n s f e r  o f  C2 carbon u n i t  i n b e t v e m  two 

n u c l e o p h i l i c  ca rbons  o f  s t a b i l i s e d  enanines .  

1 
L i k e  THF model 1 -me thy l -3 - tosy l / aceq l  i m i d a z o l i d i n e  d e r i v a t i v e s  , o x a z o l i d i n e s  a d  

t h i a z o l i d i n e s  i r r e s p e c t i v e  o f  t h e  p r e s m c e  o r  a b s m c e  o f  e l e c t r o n  dona t ing  group a t  

n i t r o g e n ,  d e m n s t r a t e  carbonyl gmup o x i d a t i o n  l e v e l  carbon t r a n s f e r  c h a r a c t e r  to 
5  10 

b inuc leoph i l e s ,  i . c .  C, N; N, N e t c .  ?he M ,M -mPthy lene te t r&ydrofo l  a t e  i n d c e d  

r e d u c t i v e  me thy la t ion3  o f  2 ' -deoxyur idy la t e  to 2 ' -deowthymidy la te  i n v o l v e s  m e  

i n i t i d  t r a n s f e r  o f  m 2  (C2) o f  i m i d a z o l i d i n e  r ing ,  a t  formaldehyde l e v e l  to enamine 

p-carbon (c5)' o f  u r a c i l  moiety.  Consequent ly ,  f o r  u n d e r s t a d i n g  m e  m e d a n i s t i c  

f e a t u r e s ,  t h e  i n v e s t i g a t i o n  o f  such carbon t r s l s f e r  r e a c t i o n s  on e n m i n e s  a r e  

s i ~ i f i c a n t . ~  Here 3.e r e p o r t  t h a t  o x a z o l i d i n e s  and t e t r h y d m - m - 1 ,  3-oxazine p e r f o m  

a c i d  c a t a l y s e d  t r a n s f e r  o f  C2 cari7on u n i t  i nbe twem n u c l e o p h i l i c  c a r t o n s  o f  two 

rrolecul e s  o f  r e l a t i v e l y  s t a b l e  enamines and form methylene bis-enamine adduc t s  

whi & may l m d e r g ~  f u r t h e r  t r ans fo -mat ions .  

6 E t h y l k  -aminocrotonate.  a  r e l a t i v e 1  y  s t a b l e  enamine , wi th  2-phenyl-3.4.4-trimethyl- 

o x a z o l i d i n e  ( l a )  o r  2-phenyl-4.4-dimethyloxazolidine ( I b )  i n  a c e t o n i t r i l e  a t  room 

temperature  i n  t h e  p resence  o f  a  c a t a l y t i c  amount o f  a c e t i c  a c i d  f u r n i s h  d ie thy l  

2,6-dimet~l-4-phenyl-1,4-dihydropyridine-3, 5 - d i c a r b x y l  a t e  ( 2 a ) .  Likewise,  

3-phenyloxazol id ine  ( l c )  and e t h y l  B - m i n o c r o w n a t e  y i e l d  d i e t h y l  2.6-dimethyl-1.4- 

dihydropyridine-3.5-dicarboxyl a t e  ( 7b) (Table)  . ~ t h y l p  -ail i n o c r o t o n a t e  also 

r e a c t s  with ( l a ) ,  ( I b )  and ( l c )  to f u r n i s h  co r respond ing  d i h y d r o p y r i d i n e  derivatives, 

2c and 2d. r e s p e c t i v e l y  (Tab le ) .  

5 6 Eviden t ly ,  a l k y l i d e n e  imines ,  (6 ,  R=H, Ph: R =COOEt: R ~ = H ,  Ih; R =be), genera ted  

thmugh -e l imina t ion  o f  ( 5 ) .  d i c h  a r e  tautomers  o f  t h e  i n i t i a l  adduc t s  (4) formed 

from p r o t o n a t e d  o x a z o l i d i n e s  and enan ines ,  r e a c t  wi th  a  second m l e c u l e  o f  enarnine 

to form adduc t s  * i ch  through cyc loe l imina t ion  f i n a l l y  y i e l d  L a  - g. In c a s e  o f  

a  s i m i l a r  r e a c t i o n  o f  o x a z o l i d i n e  with 81 mamine l a c k i n g  H a t  n i t r o g e n  carrespondi. ig 

7 i s  formed through c y c l o a d d i t i o n  r e a c t i o n  o f  t h e  i n i t i a l  adduct (4 ) '  which cannot  - 
e x i s t  as tautomer  ( 5 ) .  'Ihus t h e  absence  o r  p resence  o f  H a t  n i t r o g e n  o f  enamine 

d i r e c t s  the course o f  i t s  r e a c t i o n  with an oxxazolidine (Scheme). 
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l a b l e  : F e a c t i o n s  g-f-@.mines w i t h  o x a z o l i d i n e s  a d  te t rahydr0~2H-1,  3-oxazine 

UUC H 2a 4.5 b 
2 5 -- -do- 70 

It 

a - Eor a l l  t h e  compounds s a t i s f a c t o r y  q e c t r a l  d a t a  and/or comparison with a u t h e n t i c  
samples have been o b t a i n e d .  b - In  CH m/CH3CC0H a t  room temperature.  c - In  
r e f l u x i n g  C H ~ C N / C F ~ C O O H .  d - I n  ref lux?ng CH3CN/CH3COOH. 

I n d o l e  undercpes  e l e c t r o p h i l i c  r e a c t i o n s  a t  p o s i t i o n  3 and h a s  a enamine cha rac te r .  

I t  r e a c t s  with 2-phenyl-3.4-trimethyloxazolidine (la)/2-phenyl-4.4-dimethyl- 

o x a z o l i d i n e  ( l b )  i n  r e f l u x i n g  a c e t o n i  t r i l e  u n d e r  a c i d i c  c o n d i t i o n s  to f u m i h  

3 , 3 ' - p h m y l m e t h y l m e - b i s ~  1H-indole) (3a )  . In a s i m i l a r  r e a c t i o n .  3-phenyloxazcl id ine  

( l c )  a d  i n d o l e  f u m i  sh 3, 3'-methylene-his( lH-indole) (3b) ( 'Table).  Ihese  p r o d u c t s  

a r e  analogs  o f  s t r e p t i n d o l e ,  a a e n o t o x i c  me tabo l i t e .  8 

m e  carbony1 c h a r a c t e r  o f  s a t u r a t e d  C u n i t  o f  t e t rd~ydro-ZH-  1 ,3-oxazines  a d  
2 

f m c t i o n a l i z a t i o n  o f  C -a lky l  chain  o f  t h e i r  p r e c u r m r  5,6-dihydro-2H-l,3-oxazines 2 
h a s  been demonstrated.9 Ery t h e  same argument a s  was advanced ibr o x a m l i d i n e s 2 ,  

tetrahydro-ZH- 1, 3-oxazines cou ld  a1 so a c t  a s  carbon t r a ~ s f e r  agents .  l h u s  w e  

have found t h a t  tetrhydro-7H-1.3-oxazine (8) r e a c t s  a d v a n t a g e ~ u s l y  (Table)  w i t h  

e t h y l  p -aminocro tona te ,  e t h y l  - m i l i n o c r a t o n  a t e  a d  indo l  e i n  ace ton i  tril e i n  t h e  

p resence  o f  a c e t i c  a c i d  ta f u r n i h  2b. 2d and 3b r e s p e c t i v e l y .  l r t h e r  s y n t h e t i c  

u t i l i t y  o f  tetrhydro-2H-1.3-oxazines i s  b e i n g  i n v e s t i g a t e d .  
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