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Abst ract -The r e a c t i o n  o f  hydrox ide i o n  w i t h  1-v iny l  o r  1-propenyl-2,4,6- 

t r i p h e n y l p y r i d i n i u m  s a l t s  produces an unusual rearrangement t o  3-oxa-2.6.8- 
Z 16 

t r iphenyl -5-azabicyclo[4 ,2 ,1  ,0 lnon-7-ene o r  the cor responding 9-methyl 

d e r i v a t i v e  as shown by spect roscopic  and X-ray c r y s t a l l o g r a p h i c  techniques.  

We r e c e n t l y  discovered1 a remarkable s e r i e s  o f  unprecedented rearrangements which occur when 

1 - v i n y l -  (h) and 1-propenyl-2,4,6-tr iphenylpyridinium s a l t s  (b) reac t  w i t h  hydrox ide ion .  The 

fo rmat ion  o f  t h e  cage canpounds (,@,&) and (9) can be explained by e l e c t r o c y c l i c  r i n g  opening of t h e  

i n i t i a l  adducts (2a.k) t o  g i v e ( k . b )  which undergo p r o t o t r o p i c  tautaner ism t o  t h e  d i v iny logous  

amides &,b). We fo rmu la te  t h e  c y c l i z a t i o n  of (&,d as an e l e c t r o c y c l i c  [n4s + n2s t n 2 a I  the rma l l y -  

a l l u d e d  process o f  h i t h e r t o  unrecognized t y p e  y i e l d i n g  i n  t h e  case o f  t h e  methyl  d e r i v a t i v e ,  

a m i x t u r e  o f  t h e  i saners  14a) and(9). 

The s t r u c t u r e s  of these cage compounds (&a%) were o r i g i n a l l y  deduced fran spect roscopic  

data1 b u t  i n  view of t h e i r  nove l ty ,  we considered i t  important t o  conf i rm t h m  by  an X-ray 

de te rm ina t ion .  T h i s  has now been done f o r  (9. 
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Scheme: Rearrangements o f  

N-Vinylpyridinium Pseudobases 

Series a R = H - 
Series b R = Me 
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C r y s t a l s  of ($are m o n o c l i n i c  space group PZ1/n w i t h  a = 12.957(4), b = 12.180(2). c = 

13.413(4)A and 6 = 110.69(2)'. There a re  four  molecules per c e l l .  A t o t a l  o f  2606 r e f l e c t i o n s  

were measured and 1949 were used i n  t h e  ana l ys i s . '  The f i n a l  R va lue was 0.046. A s tereov iew 

of t h e  molecu le  i s  g i ven  i n  Fig.  1. 

F igu re  1. An ORTEP s t e r e o  drawing o f (2 )show ing  t h e  a t m i c  numbering and thermal  e l l i p s o i d s .  

F u r t h e r  rearrangements of ( a a n d ( 9  occur on a c i d  t reatment.  The f i r s t  p roduc ts  t o  be i s o l a t e d  

a r e  s a l t s ( U , a ) w h i c h  were depro tonated t o  y i e l d  t h e  corresponding im ine  f ree  bases (l2a.P). 

Imine(l2JL)underwent bo rohyd r i de  reduc t i on  t o ( m .  The 1,3-rearrangements of t h e  n i t r o g e n  a t m  i n  

(3, 2) t o  ( l l g , b )  a r e  c o n c e p t u a l l y  v i s u a l i z e d  as proceeding v i a  t h e  i n t e r m e d i a t e s  ( 1 ~ g , b ) .    his 

i n t e r p r e t a t i m  i s  i n  keeping w i t h  t h e  X-ray determined c r y s t a l  s t r u c t u r e s  o f  ( m ) a n d  ( U ) .  

C o m p o u n d ( ~ c r y s t a l 1 i z e s  w i t h  a molecu le  of ethanol  i n  t h e  t r i c l i n i c  space group PT ( f r om 

i n t e n s i t y  s t a t i s t i c s  and t h e  s t r u c t u r e  d e t e r m i n a t i o n )  w i t h  two  molecu les  per  u n i t  c e l l .  The dimen- 

s i o n s  a r e  a = 10.182(7)A, b = 10.268(5)A, c = 10.875(3)6 and a = 101.95(3)0, 6 = 96.83(4)' and 

r = 101.57(5)0. A t o t a l  o f  1793 r e f l e c t i o n s  were measured and 1735 were used i n  t h e  a n a l y s i s .  
2 

The f i n a l  R va lue  was 0.098. 

Compound U c r y s t a l l i z e s  i n  t h e  or thorhombic  space group PnZla w i t h  four  molecu les  pe r  u n i t ,  

a l l  w i t h  dimensions o f  a = 8.875(2)A, b = 10.793(4)A and c = 21.560(6)6. A t o t a l  o f  1444 

r e f l e c t i o n s  were measured and 1212 were used i n  t h e  analysis.' The f i n a l  R va lue was 0.055. A 

s te reov iew  o f  t h e  molecu le  i s  g i ven  i n  F i g u r e  2. 



Figure 2. An ORTEP s te reo  drawing o f  (J&i l lus t ra t ing t h e  a t u n i c  numbering and thermal e l l i p s o i d s .  

The d is tances and angles i n  t h e  t h r e e  canpounds a r e  not  unusual. There i s  a  C-C double bond 

between C(7)-C(8) i n  @)[1.328(4)61 which i s  s h i f t e d  t o  C(2)-C(3) i n  !L2i [1.326(14)&1 and i n ( U .  

[1.321(1O)hl, cons is ten t  w i t h  t h e  r e a c t i o n  scheme. The five-membered r i n g s  i n  ( N a n d  ( U ) a r e  n o t  

planar,  w i t h  the  sa tu ra ted  r i n g s  i n  (W) being s i g n i f i c a n t l y  d i s t o r t e d  from p l a n a r i t y .  The d ihedra l  

ang le  between the  two five-membered r i n g s  i s  59.4' i n  (&$and 73.4' i n  (U). I n  bo th  cases t h e  

oxygen i s  on the  same s i d e  of t he  five-membered, C(l)-C(2)-C(3)-C(8)-C(7), as i s  t h e  five-membered 

N  conta in ing r ing,  aga in  cons is ten t  w i t h  t h e  proposed mechanism. 

REFERENCES AND NOTES 

1. a. A. R. K a t r i t z k y  and 0. Rubio, J .  Grg. Chem. i n  press.  b. Compounds (2) and ( I ? )  were 

r e c r y s t a l l i z e d  from n-hexane and abs. e thano l ,  r e s p e c t i v e l y .  Compound ( l z a )  was obta ined 

a f t e r  s low r e c r y s t a l l i z a t i o n  o f  (2) from abs. e thano l .  The elemental  a n a l y s i s  agreed w i t h  

C ~ ~ H ~ ~ N O . E ~ O H ,  m.p. 1 9 5 - 1 9 8 ~ ~ .  

2. A l l  i n t e n s i t y  measurements f o r  (?), ( l L a )  and (3) were c a r r i e d  o u t  u s i n g  a  P1 d i f f r a c t o m e t e r  

0 and Z r - f i l t e r e d  HoKa r a d i a t i o n  t o  a  l i m i t  o f  45 . Only r e f l e c t i o n s  w i t h  I > 2 o ( I )  were 

considered r e l i a b l e  and were used i n  t h e  a n a l y s i s .  A l l  t h r e e  s t r u c t u r e s  were a l l  so lved 

3  using VULTAN-78 and re f i ned  by l eas t -square  methods. The R  va lue  i s  de f ined  as R  = EI Fo- 

F c l l ~ I F o l .  The f i n a l  parameters fo r  a l l  t h r e e  compounds have been depos i ted w i t h  t h e  

Cambridge C r y s t a l l o g r a p h i c  Data Center.  Fu r the r  s t r u c t u r a l  d e t a i l s  w i l l  be for thcoming.  

3 .  P. Fa in  'MULTAN 78 ' .  U n i v e r s i t y  of York, York, England, 1978. 

Received, 16th December, 1983 


