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A b s t r a c t -  I r r a d l a t l a n  in w a t e r . - s a t u r a t e d  e t h y l  e t h e r  o f  i s o x a z o 1 o p y r ; -  

d l n e s  l a , e ,  b e s i d e  t h e  corresponding o x a z o l o p y r i d l n e s  2 a , e ,  l e a d s  t o  

N - m e t h y l c a r b o x a m l d e s  3a,e v l a  1 - 2  s h r f t  o f  t h e  x e t h y l  g r o u p .  T h e  l s o x a -  --- 
z o l o p y r l d l n e  5 ,  b e a r i n g  a h y o r a r l n o  g r o u p  i n  4-position, rea r r anges  o n l y  

t o  I - a . n l n o p y r a z o l o p y r l d m  6 .  

T h e  m o l e c u l a r  p h o t o r e a r r a n e e m e n t  o f  a r o m a t l c  i s o u a z o l a p y r l d i n e s  A t o  t n e  corres-  

ponalnp ,  o u a z o l o p y r ~ d i n e s  B i s  a quite g e n e r a l  p r o c e s s .  I n  f a c t ,  i t  was  r e p o r t e d  

t h a t  u v - l r r a d l a t l o n  o f  i s o x a z o l o l 4 , 5 - c l -  a n d  L 5 , 4 - b l p y r l d i n e s  g l v e s  t n e  c o r r e s p o n -  

ding u n a r o l o  t 4 , 5 - c l -  a n d t 5 , 4 - b l  p y r l d r n e s ,  r e s p e c t i ~ e l y ' ~ ~ .  A f t e r i i a r d s  we f o u n d  t h e  

M r 

Same p h o t o r e a c t l v l t y  i n  t h e  c a se  o f  i s o x a z a l o ~ 4 , 5 - b l  - a n d  I 5 . 4 - c J p y r l d l n e s 3 1 4 .  

P r e v l o u s  K n o w l e d g e s  i n  t h e  f l e l d  o f  l s o x a z o l e s  a n d  b e n z o i s o x a z o l e s  p h o t o c h e -  

r n ~ s t r y ~ ~ ~ ,  s u g e e s t l n g  a l s o  t h e  p o s s i b l l l t y  o f  f o r m a t l o "  o f  t h e  k e t e n i m l n e s  C 

1 , 2 - m e t h y l  s h l f t ,  p r o m p t e d  u s  t o  a f u r t h e r  l n v e s t l g a t l o n  o f  t h e  photochemical 



b e h a v l o u r  o f  t h e  t l t l e  compounds ,  f a c u s l n g  t h e  a t t e n t l o n  on  t h e  o c c u r r e n c e  o f  s u c h  

~ n t e r n e d l a t e  

Uv  i r r a d l a t l o n  of i s a n a z o i o l 5 , 4 - b l  p y r l d l n e s  1 a . b  in w a t e r - s a t u r a t e d  e t h y l  e t h e r  

yielded b a t h  t h e  e x p e c t e d  o x a i o l a p y r l d l n e s  2a.b a n d  a s n a l l  a m o u n t  o f  t w o  new 

p ~ o d u c t s ,  l d e n t l f l e d  a s  3-IN-methylcarbamoyll-2-pyrldanes 3 a , b ,  r e s p e c t i v e l y ,  on 

t h e  b a s i s  o f  t h e  analytical a n d  s p e c t r a l  d a t a .  I n  particular, b o t h  show in 'H-nmr 

s p e c t r a  s l g n a l s  attributable t o  t h e  -SHMe m o l e t y  la d o u b l e t  n ea r  3.00 ppm, w h i c h  

g l v e s  a s l n e l e t  a n  deuterium e x c h a n g e  a n d  a n  e x c h a n g e a b l e  b r o a d  s i g n a l  a t  l o w  

€ l e i d l  . 

l a ,  b 2 a .  b 3a .  b 
3) ?= b )  H= 11 

The same b e h a v l o u r  i a s  f o u n d  in t h e  c a s e  o f  t h e  o t h e r  a r o m a t l c  ~ s u x a i o l o p y r ~ d ~ n e s  

Ic-e c o n s j d e r e d ,  which p a v e ,  on  l r r a d l a t r o n  i n  m o l s t  e t h e r ,  t h e  o v a i o l e s  2c-e a n d  

t h e  i a r r e s p o n d ~ n g  ? i - m e t h y l c a r b o v a a l d e s  3 c - e  i n  a 5- 10% y l e l d .  

l a )  Based  on  c o n v e ~ t e d  i s o x a i o l o p y r i d ~ n e .  l b l  When t h e  p h o t a r e a c t l a n  was c a r r i e d  

o u t  t o  a l a r g e r  conversion 180 - 90%1,  a l s o  t h e  a m l d e s  4 b , c ,  r e s p e c t i v e l y ,  

w e r e  obtained i n  4 - 5 % yield. ( ' 1  C o l u m n  was e l u t e d  first w l t h  l l g h t  p e t r o -  

1 e u m : e t h e r  2 :1  a n d  a f t e r  w i t h  c h 1 o r o f o r n : m e t h a n o l  9 5 : 5  ( o r d e r  of m o b i l i t y  l  - 2  - 
31. Compound 3 e  was l d e n t r f l e d  i n  t h e  c r u d e  r e a c t i o n  m l n t u r e  by c o m p a r i s o n  l t . 1 . c .  

a n d  ' H - n m r  s p e c t r u m 1  w l t h  a n  authentic s a m p l e ,  p r e p a r e d  a s  a b o v e  ( E x p e r i m e n t a l ) .  

Column  was e l u t e d  w l t h  l i g h t  p e t r o 1 e u m : e t h e r  I : ]  (order o f  m o b i l l t y  l c - 3 c - P C ) .  
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c )  X = N ,  Y = C C l ,  Z = C H ,  R = C l  
d)  X= C C I ,  Y =  N, Z= C C 1 ,  R =  H 
e )  X =  C H ,  Y =  CH, Z- N, R= H 

W a t e r  a d d l t l o n  on p h o t a c h e n i c a l l y  g e n e r a t e d  k e t e n l m i n e s  C a c c o u n t s  f o r  t h e  f o r m a -  

t l o n  a ?  3 a - e .  I t  1 s  t o  b e  n o t l n g  t h a t  o u r  previous e x p e r i n e n t ~ ~ . ~ , ~  w e r e  c a r r i e d  

o u t  i n  a n h y d r o u s  e t h e r  o r  e t h a n o l :  a s  a c o n s e q u e n c e ,  t h e  k e t e n l n i n e s  C o r  t h e  

c o r r e s p o n d i n g  i m l n o  e t h e r s  we re  l o s t  d u r l n g  l r r a d ~ a t l o n  a n d / o r  c h r o m a t o g r a p h i c  

s e 9 a r a t i o n . s .  A n  a t t e n p t  t o  e v l d e n c e  k e t e r l n l n e  ~ n f r a r e d  a b s a r p t l o n  by i r r a d i a t ~ o n  

o f  t h e  l s o n a i o l o n y r r d l n e  l a  i n  a low t e n p e r a t u r e  i n f r a r e d  c e l l  g a v e  u n c o n c l u s ~ v e  

r e s u l t s .  

The  a o o v e  p h o t o r e a r r a n g e m e n t s  were c a r r l e d  o u t  t o  a b o u t  h a l f  t r a n s f o r m a t ~ o n  o f  t h e  

starting n a t e r l a l s ,  i n  o r d e r  t o  r e d u c e  t h e  b y - p r o d u c t s  f o r n a t l o n ,  d u e  t o  i r r a d i a -  

t l o n  o f  t h e  p r l n a r y  p h o t o p r o d u c t s .  Ir! f a c t , a c e t a m i d o p y r i d i n e s  4 b , c  were  a l s o  

o b t a i n e d  i n  low y i e l d s  b y  p r o l o n e e d  l r r a d l a t l o n  o f  d 1 c h l o r o i s o x a z a l o p y 1 ) i d i n e s  

l b , c ,  a s  a c o n s e q u e n c e  o f  w a t e r  a d d l t l o n  o n  t h e  axazoles 2 b , c .  

4 different p h o t o c h e n i c a l  b e h a v l o u r  was f o u n d  v h e n  t h e  l s o x a z o l o p y r l d ~ n e  s y s t e - n  

h a v e  a s u i t a b l e  s u b s t l t u e n t  a t  t h e  4 - p o s l t l o n  . T h u s ,  l r r a d l a t l a n  o f  t h e  h y d r a -  

z i n e  5 g a v e  l-anino-6-chloro-3-nethylpyrazolo[4,3-c1 p y r i d l n - 4 l 5 t i l - o n e  6 in good 

y l e l d ,  w h e r e a s  n o  p r o d u c t s  a r l s l n g  f r o 2  1 , 2 - m e t h y l  s h i f t  were f o u n d .  The s t r u c t u r e  

o f  6 was a s s i g n e d  o n  t h e  b a s l s  o f  c h e n l c a l  c o n s l d e r a t l o n s .  T h u s ,  d e a m l n a t l o n  of 6 

w i t h  n i t r o u s  a c l d  g a v e  6 - c h l o r o - 3 - m e t h y l p y r a z o l o  [ 4 , 3 - c l  p y r i d l n - 4 ( 5 E l - a n e  7 ,  w h l c h  

was  c h l o r i n a t e d  by p h e n y l p h o s p h o n l c  d l c h l o r ~ d e  t o  4,6-dlchloro-3-methyIpyrazol0- 

t 4 , 3 - c l p y r l d i n e  8. C a t a l y t i c  h y d r o g e n a t i o n  o f  t h e  l a t t e r  c o m p o u n d  a f f o r d e d  t h e  

p a r e n t  r l n g  s y s t e x  9 ,  w h i c h  was a l s o  p r e p a r e d ,  i n  a n  unambiguous way ,  f r o m  com- 

pound 5 by c a t a l y t r c  h y d r o g e n a t i o n  t o  1 1 8 ,  chlorination t o  4 - c h l o r o - 3 - m e t h y l p y r a -  

r o l o l 4 , 3 - c l p y r l d i n e  1 0  a n d ,  f i n a l l y ,  c a t a l y t i c  d e h a l o g e n a t i o n  by h y d r o g e n .  



A S  a conclusion, t h e  1-2 m e t h y l  s h l f t  is c o n f l r a e d  a s  a p o s s l b l e  m e i h a n l s m  a l s o  i n  

t h e  l s a x a z o l o p y r ~ d l n e  p h o t o r e a r r a n g e n e n t s .  Howeve r ,  some particular s u b s t l t u e n t s ,  

o p e n l n g  e a s l e r  p a t h w a y s ,  x a y  r e d u c e  o r  s u p p r e s s  t h e  o c c u r r e n c e  o f  s u c h  mechanism. 

T h r s  a n d  p r e v m u s  o u r  s t u d l e s  d e n o n s t r a t e  t h e  s y n t h e t i c  I n t e r e s t  o f  t h e  i s o x a -  

z a l o p y r ~ d l n e  photochemistry: ln f a c t ,  according t o  t h e  p r e s e n c e  a n d  t h e  n a t u r e  of 

4 - s u b s t 1 t u e n t s ,  e a s y  e n t r y  t o w a r d s  f u n c t ~ o n a l l z e d  m o n o c y c l l s  o r  c o n d e n s e d  

p y r l d l n e s  c o u l d  b e  achieved. 

EXPERIMENTAL 

Melting p a l n t s  were d c t e r n l n e d  on a R e l c h e r t  k o f l e r  b l o c k  a n d  a r e  u n c o r r e c t e d .  

l ~ - ~ r n r  s p e c t r a  were r e c o r d e d  on  a P e r k l n  E l m e r  R 6G0 i n s t r u m e n t ;  c h e m l c a l  s h i f t s  

( J  i n  Hz1  a r e  in ppm 1 6  I f r o m  i n t e r n a l  t e t r a m e t h y l s l l a n e .  I r  s p e c t r a  w e r e  recor-  

4 e d  f o r  Rar discs on a P e r k l n  E l m e r  782  s p e c t r o p h o t o m e t e r .  Photochemical r e a c t i o n s  

.were c a r r l e d  o u t  w l t h  a w a t e r  c o o l e d  l o w  p r e s s u r e  m e r c u r y  l m m e r s l o n  l a m p  ( 6 W I ;  

n l t m g e n  was c o n s t a n t l y  b u b b l e d  t h r o u g h  t h e  l r r a d l a t e d  s a l u t l o n .  Column c h r o m a t o -  

g r a p h y  were c a r r l e d  o u t  o n  s l l l c a  g e l  140-63  P I .  L l g h t  p e t r o l e u m  r e f e r s  t o  t h a t  

f r a c t l o n  b o ~ l ~ n g  i n  t h e  r a n g e  4 0 - 7 0  " C  I .  

I r r a d i a t i o n  o f  t h e  I s o x a z o l o p y r i d l n e s  

A s a l u t r o n  o f  la-e 13 mmol l  in w a t e r  s a t u r a t e d  e t h e r  ( p e r o x i d e s  f r e e 1  ( 1 2 0  n l )  was 

 radiated f o r  1 4 - 2 4  h o l ; r s .  S o l v e n t  was r e m o v e d  i n  vacuo  a n d  t h e  r e s i d u e  was  

co lumn  c h r o m a t o g r a p h e d  t o  g l v e ,  a s  r e p o r t e d  i n  t h e  T a b l e  1 ,  s t a r t i n g  materials, 

t h e  o x a z o l o p y r i d ~ n e s  2a-e a n d  t h e  m e t h y l a m i d e s  3a-e. P h y s i c a l  a n d  analytical d a t a  

o f  t h e  l a t t e r  compounds  a r e  l l s t e d  in t h e  T a b l e  2.  
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3-Hydroxls-methyllsonlcotlnamide (3e) - 

M e t h y l  3-hydroxypyrldlne-4-carboxylate ( 0 . 3 0 6  e ,  2 . 0  mmol )  I" d i o x a n e  ( 5  m l )  was 

s a t u r a t e d  w l t h  a n h y d r o u s  m e t h y l a m l n e  a n d  t h e  s a l u t l o n  w a s  h e a t e d  i n  a s e a l e d  t u b e  

a t  90 -100  OC ( 3  h i .  A f t e r  c o o l l n g ,  s o l i d  m a t e r i a l  w a s  f i l t e r e d ,  w a s h e d  w l t h  e t h e r  

a n d  d l s s o l v e d  i n  w a t e r .  E x t r a c c l o n  w i t h  d l c h l a r o r n e t h a n e  o f  t h e  a i l d ~ f l r d  i p t i  51 

solution a f f o r d e d ,  on e v a p o r a t i o n  o f  t h e  organic l a y e r ,  compound 3e ( 0 . 2 5  g ,  8 2 % ) .  

I r r a d l a t l o n  of 6 - C h l a r o - 4 - h y d r a z i n 0 - 3 - m e t h y 1 ~ ~ o ~ a ~ 0 1 0 [ 5 , 4 - b ] p y r ~ d ~ n e  151 
A s a l u t l o n  o f  5 10 .5  g ,  2.5 rnmoli Ln a n h y d r o u s  e t h a n o l  ( 1 2 0  n l i  w a s  l r r a d l a t e d  f o r  

4 8  h .  During t h e  r e a c t l o " ,  a n  i n s o l u b l e  n a t e r l a l  was  p e r l o d l c a l l y  c o l l e c t e d  by  

filtration a n d  i d e n t l f l e d  a s  l - a n i n o - h - c h l o r o - 3 - ~ e t h y 1 p y r a z 0 1 0 [ 4 , 3 - c 1 p y r ~ d i n -  

4 1 5 ? l - o n e  6  ( 0 . 3  8 ,  6 0 %  1 :  mp 280 .282  O C  ( d l m e t h y l  s u l f o x l d e / w a t e r l .  !El. C a l c d  

f o r  C7HlClN40 :  C,  4 2 . 3 2 ;  H ,  3 . 5 5 ;  N ,  2 8 . 2 1 .  F o u n d :  C . 4 2 . 7 0 ;  H, 3 . 6 2 ;  N ,  2 1 . 9 5 .  

'ti-llmr iDYSO - d 6 i :  2 . 4 0  I s ,  M e ) ,  6 . 3 2  ( e x c h .  s ,  NH21 ,6 .45  I s ,  t i 7 ) ,  1 1 . 6 3  l e u c h ,  

b r  s ,  NH/Cti) .  I r :  3 3 0 0 , 3 2 0 0  lXt i21 ,  3 1 0 0  - 2 5 0 0  ( N H ) ,  1 6 9 0 , 1 6 6 0  ICO) .  

Coapound 6  by r e f l u n l n g  w l t h  b e n z a l d e h y d e  in m e t h a n o l  a f f o r d e d  t h e  c o r r e s p a r i d i n g  

b e n r a l d e r l v a t l v e  i n  q u a n t r t a t l v e  y l e l d ,  n p  3 2 0  OC ( n e t h a n o l l .  Anal. C a l c d  f a r  

C I 4 f l l l C l ? i 4 0 :  C,  5 8 . 6 4 ;  ti,  3 . 8 7 ;  N ,  1 9 . 5 4 .  F o u n d :  C ,  5 8 . 5 3 ;  H, 3 . 9 6 ;  >!, 1 7 . 3 2 .  

D e a m l n a t l o n  of 1 - A r n ~ n o p y r a z o l a p : ! r ~ d ~ n e  1 6 )  

i. s o l u t l o n  o f  6  1 0 . 1 4  8 ,  0 . 7  n n o l l  l n  6 %  hydrochloric a c r d  ( 5  m l )  was  t r e a t e d  

w l t h  sodlum n l t r l t e  ( 0 . 0 5  8 ,  0  I mmol i .  S o d l u l  h y d r o x l d e  was t h e n  a d d e d  ipfi  51 a n d  

6-chloro-3-methylpyrazoloI4,3-clpyr~d1n-415hi-one I w a s  c o l l e c t e d  by filtration 

1 0 . 1 1  8 ,  8 6 % ) :  mp 316-319 OC ( d ~ r n e t h y l s u l f o x ~ d e / w a t e r l .  m. C a l c d  f a r  i7H6ClN30:  

C, 4 5 . 1 9 ;  t i ,  3 . 3 0 ;  '1, 2 2 . 8 9 .  F o u n d :  C, 4 5 . 5 3 ;  , 3 . 1 9 ;  N ,  2 2 . 6 7 .  ' t i -Nmr IDMSO-d61: 

2 8  ( s ,  M e l ,  5 . 3 0  l e u c h ,  b r  s ,  2  XHI,  6 . 4 6  I s ,  H 7 i .  I r :  3 1 5 0  INHI,  3 1 0 0  - 2 2 0 0  

iNti1, 1 6 8 0  iCOi c m - l .  

~~~~p~ct&~ o f  S-Clluro-4-hydraz~n0-3-ietnjil1soxa~010[5,4-b]pi/i/id~ne I51 -- 

A s o l u t l o n  o f  5 10.4 g, 2  n m o l l  i n  e t h a n o l  ( 2 0 0  n l i  was s h a k e d  i n  a P a r r  a p p a r a t u s  

I" p r e s e n c e  o f  1 0 %  Pd-C 1 0 . 2  q )  ' u n d e r  a h y d r o g e n  p r e s s u r e  o f  2 . 5  a t m  f o r  3  h .  

C a t a l y s t  was r e m o v e d  b y  f l l t r a t l o n ,  s o l v e n t  was e v a p o r a t e d  a n d  t h e  r e s l d u e ,  d i s -  

s o l v e d  in 6Y s o d l u m  h y d r o x l d e ,  was n e u t r a l l z e d  t o  precipitate 3 - m e t h y l p y r a a o l a -  

[ 4 , 3 - c l  p y r l d l n - 4 ( 5 f i I - o n e  1 1 ,  ( 0 . 2 5  g ,  84Ys I :  :p 3 1 0 - 3 1 2  "C. @aL. C a l c d  f o r  

C7f i7N30.1 /2  h 2 0 i :  C, 5 3 . 1 6 ;  H ,  5 . 1 0 ;  >!, 2 6 . 5 7  F o u n d :  C ,  5 3 . 4 5 ;  t i ,  4 . 9 7 ;  N ,  2 6 . 3 8 .  

l ~ - N m r  ( D Y S U - d 6 ) :  2 . 4 8  I b 1 2  l d ,  J = 6 . 8 ,  H 7 ) ,  7 . 2 3  i d ,  J = 6 . 8 ,  E 6 ) ,  8 . 0 0 ,  

1 1 . 9 2  i e x c h ,  b r  s ,  2  N H I .  I ? :  3 3 5 0  - 2 4 0 0  i N H ) ,  1 6 6 0  ICOI c m - l .  

4 , 6 - D 1 c h l o r o - 3 - r n e t h y l p y r a z o l o i ~ ~ ~ p y r & ? ~ n e  j8J 

Compound I 10.11 g ,  0 . 5  mmoll a n d  p h e n y l p n o s h o n ~ c  d l c h l o r i d e  I 1  m l l  w e r e  h e a t e d  a t  

150 OC I 1  h i .  The  s o l u t l o n  w a s  p o u r e d  l n t o  i c e ,  n e u t r a l l z e d  w l t h  s o l i d  NatiC03 a n d  

e x t r a c t e d  w l t h  d l c h l o r o r n e t h a n e .  S o l v e n t  w a s  t h e n  e v a p o r a t e d  a n d  t h e  residue 

s u b l l n e d  a t  1 2 0  'C ( 0 . 0 3  nm 581 t o  a f f o r d  c o n p o u n d  8 ( 0 . 0 5 5  g ,  4 5 %  1:  mp 

172-174 ' C  (1" a s e a l e d  t u b e ) .  &xi. C a l c d  f o r  C7H5Cl2N31:  C, 4 1 . 6 1 ;  ti,  2 . 4 9 ;  N ,  



TAaLE 2 - ANALYTICAL AND SPECTRAL DATA OF THE AMIDES 3a-e and 4 b , c  

.................................................................................. 

mp Anal ,S: a IR Y I H - N M R  1 ~ ~ ~ 1 ~ 1  
C (calcdi (crn-l) d ! p p m i  

C R N 

3a 196-9d 55.42 5.34 18.19 3290iNH1, 3.0l!d,s wlth D20,J=5.0,Mel, 

!55.25115.311118.411 3200-2400(OHINHi, 6.551t,J4,5=J5 6=6.7,ti51, 

1665(C01 l.59!dd,J5,6=6.7,J4,6=2.0,H6), 

8.661dd,J4,5=6.1,J4,6=2.0,H4i, 

9.50Iexch.br,NHl 

3b 192-3' 38.30 3.05 12.46 32801NHl 3.051d,s with D20,J=4.8,Mel 

(38.031(2.74!(12.68! 3250-2200lOH/NHl, 6.89(s,H,! 7.55(exch.br,NHI, 

16601COl 10.00!exch.br.NH/OHi 

3c 198-9b 38.42 2.71 2 8 2  3410(NHI 3.021d.s with D20,J=5.2,Mei, 

138.03l12.741112.681 3100-2250(GH/NHl, 7.46!s,H5i,7.82iench br,NHl, 

166OlCOi 12.95Iench.br,OHl 

3d 156-ad 37.83 2.73 12.40 3390!N31, 3.061d,s wlth D20,J=4.8,Me), 

!38.03112.'~41(12.681 3350-2300!Oh/NHi 6.90is,H5),7.75iexch.br,NH1, 

16451COi 8.3O!exch.br.OH/NH1 

3e 142-3d 55.21 5.24 18.64 3120!%H), 3.02!d,s with D20,J=4.8,Nei, 

(55.251(5.311(18.411 3100-200O!OEl, 7.75,8.041AB,J5,6=4.8,H5,H6i, 

16601CO1 8.331s,H21,8.561exch.br q ,  

J=4.8,?1HI,10.05(exch.br,OH1 

4c 125-7d 38.37 2.78 12.38 3290!NHl, 2.311s,Mei,7.22!s,h5), 

138.031!2.'141112.681 3100-2100!0H/NHl, 7.52iexch.br, NH), 

16651COl 9.86(ench.br, OH) 
.----..-...----- --.....------.-.....----.------.-.---------...---------.-.-------- 

la) Calculated values in parenthesis. (b) From b e n z e n e .  !'I Fron benzene-methanol. 

(dl Subllmed m v a c u o .  
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2 0 . 8 0 .  F o u n d :  C, 4 1 . 9 1 ;  8, 2 . 5 6 ;  i, 2 0 . 7 2 .  ' R - ~ n r  ( C D C 1 3 ) :  2 . 7 6  ( s ,  M e ) ,  7 . 3 1  i s ,  

H 7 1 .  I r :  3 2 0 0  l & H ) .  

4 - C h l o r o - 3 - n e t n y l p y ~ a z o 1 0 [ 4 , 3 - c ] ~ y r ~ d 1 n e  110) --- 
Operating a s  a b o v e  f r o n  c o n p o u n d  1 1  1 0 . 2 6  g ,  1 . 7 4  m m o l l  a n d  p h e n y l p h o s p ' l o n i c  

d l c h l o r i d e  I5  0 1 1 ,  c h l o r o o e r i v a t i v e  1 0  was o b t a i n e d  10.16 g ,  55% I :  n p  197 -198  OC 

l i n  a s e a l e d  t u b e ) .  Anal. C a l c a  f o r  C7 t i6C l : l j ) :  C ,  5 0 . 1 6 ;  a ,  3 . 6 2 ;  N . 2 5 . 0 8 .  F o u n d :  

C, 5 0 . 3 3 ;  3 ,  3 . 7 8 ;  !,i, 2 5 . 3 6 .  ? C 3 :  2 . 7 9  i s ,  Me),  7 . 2 1  I d ,  J  = 5 . 8 ,  H71,  

8 . 1 5  ( d ,  2 = 5 . 8 ,  a 6 1 ,  1 0 . 2 4  ( e x c h ,  b r  s ,  K H ) .  I r :  3 1 3 0  O l F I .  

3 - ? ! e t h y l p y r a z o l o I 4 , 3 - ~ 1 p y r 1 d 1 n e  i 9 i  

A s o l u t l o n  of 8 10 .05  e , 0 . 2 5  mmol )  a n d  t r l e t h y l a n ~ n e  ( 0 . 1  m l l  ~n e t h a n o l  ( 1 0  m l )  

was s h a k e d  u n d e r  h y d r o g e n  a t  a t n o s p h e r l c  p r e s s u r e  i n  p r e s e n c e  o f  1 0 %  T d - c a r b o n  

1 3 - 3 2  g ) .  T h e  c a t a l y s t  .was f l l t e r e d  o f f ,  an6 t h e  f l l t r a t e  w a s  e v a p o r a t e d .  T h e  

r e s i i u e  w a s  t r e a t e d  , d l t h  1:: !la03 12 n l i .  Z x t r a c t i o n  w l t h  e t h e r  g a v e ,  on e v a p o r a -  

t l o o ,  c o a p o u n d  9 ,  w h l c h  was c r y s t a l l ~ r e d  f r o m  c y c l o h e x a n e  ( 0 . 0 2 4  g ,  72% 1 :  n p  165-  

167 "C I l n  a s e a l e d  t u b e ) .  Anal. C a l c d  f o r  C lF7N3 i :  C, 6 3 . 1 3 ;  H ,  5 . 3 1 ;  N ,  3 1 . 5 6 .  

Found :  C ,  6 2 . 8 8 ;  3 ,  5 . 4 2 ;  1!, 3 1  8 6 .  m IDMSti-d61: 2 . 5 8  Is, M e ) ,  7 . 4 2  ( d d ,  J g I 7  

= 5 6 ,  J 4 , 1  : 1 . 3 ,  " . / I ,  8 . 3 0  i d ,  J 6 , 7  : 5 . 6 ,  X 6 ) ,  9 . 0 5  I d ,  J 4 , 7  = 1 . 0 ,  H 4 ) ,  1 2 . 9  

l e x c h .  S r  s ,  1 i r :  3 3 0 0 - 2 5 0 0  i .  T h e  s a m e  c o m p o u n o  (ir a n d  ' i ; - n n r  s p e c t r a l  

was o b t a i n e d  ( 8 0  % y ~ e l d l  by  c a t a l y t i c  n y d r o e e n a t l o n  o f  c h l a r o p y r a z o l a p y r ~ d l n e  

1 0 ,  O p e r a t l n g  a s  a o o v e .  
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