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1,3-DIPOLAR CYCLOADDITION OF 2-DIAZOPROPANE TO COUMARIN. 

THE SYNTHESIS-OF DERIVATIVES OF / l / B E N Z O P Y R A N 0 / 4 . 3 - W R A Z O L -  - 
4(3H)-ONE AND / l / B E N Z O P Y R A N 0 / 3 . 4 - ~ / P Y R A Z O L - 4 ( 1 H ) - O N E  

* 
A n d r e j a  E e r t e k ,  B r a n k o  S t a n o v n i k  , A n t o n  S t i m a c ,  and M iha  T i Z l e r  

D e p a r t m e n t  o f  C h e m i s t r y ,  Edvard  K a r d e l j  U n i v e r s i t y ,  

61000 L j u b l j a n a ,  Y u g o s l a v i a  

A b s t r a c t  - 1 , 3 - D i p o l a r  c y c l o a d d i t i o n  o f  2 - d i a z o p r o p a n e  (2) t o  

u n s u b s t i t u t e d  c o u m a r i n  (1) i s  t a k i n g  p l a c e  n o n r e g i o s p e c i f i c a l l y  

t o  g i v e  a  m i x t u r e  o f  c y c l o a d d u c t s  3 and  2. These a r e  t h e r m a l l y  

t r a n s f o r m e d  i n t o  c y c l o p r o p a n e  d e r i v a t i v e  5 and  4 - i s o p r o p y l  de-  

r i v a t i v e  1, r e s p e c t i v e l y .  I n  t h e  p r e s e n c e  of  p o t a s s i u m  h y d r o x i d e  

o r  2 s u b s t i t u t e d  p y r a z o l e s  8, 9 and  10 a r e  p roduced .  The o x i d a -  

t i o n  o f  3 and 2 w i t h  b r o m i n e  i n  a c e t i c  a c i d  g i v e s  t r i c y c l i c  

sys tems  15 and 16. 

The a d d i t i o n  o f  d i a z o a l k a n e s  t o  c o u m a r i n s  w i t h  an e l e c t r o n e g a t i v e  s u b s t i t u e n t ,  

s u c h  as a c e t y l ,  b e n z o y l ,  cyano,  a r y l s u l p i n y l  and  o t h e r s ,  a t  p o s i t i o n  3  i s  u s u a l l y  

h i g h l y  r e g i o s p e c i f i c .  Cyclopropacoumarins,.4-alkyl-substituted d e r i v a t i v e s  and 

r i n g - e x p a n s i o n  p r o d u c t s  a r e  t h e  mos t  common p r o d u c t s  i n  t h i s  r e a c t i o n s .  1 -4  

As an e x t e n s i o n  o f  o u r  r e s e a r c h  i n  the  f i e l d  o f  1 , 3 - d i p o l a r  c y c l o a d d i t i o n s  o f  d i -  

a z o a l k a n e s  t o  h e t e r o a r o m a t i c  s y s t e m s 5  we r e p o r t  h e r e  on t h e  c y c l o a d d i t i o n  o f  2 - d i -  

azopropane  ( 2 )  t o  u n s u b s t i t u t e d  c o u m a r i n  (1) i n  w h i c h  c y c l o a d d i t i o n  o c c u r s  a c r o s s  

t h e  3 . 4 - d o u b l e  bond i n  p y r a n  p a r t  o f  t h e  m o l e c u l e  n o n r e g i o s p e c i f i c a l l y .  Two i some-  

r i c  c y c l o a d d u c t s ,  3,3-dimethyl-3~,9-dihydro/l/benzopyrano/4,3-~/pyrazol-4(3H)-one 

( 2 )  and l,l-dimethyl-3~,9~-dihydro/l/benzopyrano/3,4-c/pyrazol-4(1H)-one - (4 ) .  a r e  

f o r m e d  a t  - 2 5 ' ~ .  The c y c l o a d d u c t  3 i s  s t a b l e  u n d e r  t h e  r e a c t i o n  c o n d i t i o n s  and w o r k -  

up p r o c e d u r e ,  w h i l e  t h e  i s o m e r i c  c y c l o a d d u c t  4 i s o m e r i z e s  i n t o  t h e  t a u t o m e r i c  1 , l -  

dimethyl-2,9b-dihydro/llbenzopyrano/3.4-/pyrazol-4(lH)-one - (I). 
The s t r u c t u r e s  o f  3 and 5 were  e s t a b l i s h e d  o n  t h e  b a s i s  o f  m i c r o a n a l y t i c a l  d a t a .  ' H  

nmr s p e c t r a l  c h a r a c t e r i s t i c s  and f u r t h e r  c h e m i c a l  t r a n s f o r m a t i o n s .  The ' H  nmr spec -  

t r u m  o f  2 shows two  s i n g l e t s  a t  6 = 1 .10  ppm and 6 = 1 .77 ppm f o r  two  n o n e q u i v a l e n t  

m e t h y l  g r o u p s  a t  p o s i t i o n  3, t w o  d o u b l e t s  a t  S = 2.95 ppm f o r  Hja and  6 = 6 .08  ppm 
- 



f o r  Hgb w i t h  t h e  c o u p l i n g  c o n s t a n t  J = 10.5 Hz and  two  m u l t i p l e t s  a t  6 = 6.87-7.38 - 1  ppm f o r  H6. H7 and H8 and  6 = 7 .63-7.87 ppm f o r  Hg. w h i l e  t h e  H  nmr s p e c t r u m  f o r  

5  whows two s i n g l e t s  a t  6 = 0 .92  ppm and  6 = 1 .71 ppm f o r  two  m e t h y l  g r o u p s  a t -  - 
t a c h e d  a t  p o s i t i o n  1, a  s i n g l e t  a t  6 = 4.19 ppm f o r  Hgb, a  m u l t i p l e t  a t  6 = 6.95-. 

7 .50 ppm f o r  H6, H7, H8 and  Hg, and a  b r o a d  s i n g l e t  a t  6 = 8 .82  ppm f o r  NH, ex-  

c h a n g a b l e  w i t h  d e u t e r i u m  o x i d e .  These d a t a  a r e  i n  f u l l  ag reement  w i t h  t h e  p r o p o s e d  

s t r u c t u r e s .  T h i s  was f u r t h e r  c o n f i r m e d  by  t h e  f o l l o w i n g  c h e m i c a l  t r a n s f o r m a t i o n s .  

When 3 was h e a t e d  i n  x y l e n e  u n d e r  r e f l u x ,  t h e r m a l '  e l i m i n a t i o n  o f  n i t r o g e n  f r o m  

p y r a z o l e  p a r t  o f  t h e  m o l e c u l e  was t a k i n g  p l a c e  t o  a f f o r d  1.1-dimethyl-1!,7b-dihydro- 

c y c l o p r o p a l c l l l l b e n z o p y r a n - 2 - o n e  (9. The s t r u c t u r e  d e t e r m i n a t i o n  o f  t h i s  compound 

1  i s  based o n  m i c r o a n a l y t i c a l  d a t a  and H  nmr s p e c t r u m  w h i c h  shows a g a i n  two  s i n g l e t s  

a t  6 = 0 .95 ppm and  6 = 1 .58  ppm f o r  two  n o n e q u i v a l e n t  m e t h y l  g r o p u s  a t t a c h e d  t o  

t h e  c y c l o p r o p a n e  r i n g .  two  d o u b l e t s  a t  6 = 2.09 ppm f o r  H7b and  6 = 2 .55 ppm f o r  - 
Hla w i t h  t h e  c o u p l i n g  c o n s t a n t  J = 7.5 Hz; and  a  m u l t i p l e t  a t  6 = 6 .79 -7 .50  ppm f o r  - 
H4, H5' H6 and H7. 

On t h e  o t h e r  hand, when i s o m e r  5 was h e a t e d  i n  x y l e n e  o r  DMF u n d e r  r e f l u x ,  e l i m i -  

n a t i o n  o f  n i t r o g e n  o c c u r r e d  t o  y i e l d  4 - i s o p r o p y l c o u m a r i n  (1). The ' H  nmr s p e c t r u m  o f  

i t  shows a  d o u b l e t  a t  6 = . I . 3 3  ppm f o r  two  m e t h y l  g r o u p s  o f  t h e  i s o p r o p y l  g r o u p ,  a  

h e p t u p l e t  a t  6 = 3 .30 f 0 r . a  , p r o t o n  o f  t h e  i s o p r o p y l  g r o u p  w i t h  a  c o u p l i n g  c o n s t a n t  

J = 6 .5  Hz, a  s i n g l e t  a t  6 = 6 .10  ppm f o r  H3, a n d  a  m u l t i p l e t  a t  6 = 7 .03-7.81 ppm 

f o r  H5. H6, H7 and  He. The c h e m i c a l  s h i f t  f o r  H3, w h i c h  f a l l s  i n  t h e  r a n g e  6 = 5.90- 

6 .40 ppm, c h a r a c t e r i s t i c  f o r  o t h e r  c o u m a r i n   derivative^^'^, c l e a r l y  i n d i c a t e s  t h a t  

i s o p r o p y l  g r o u p  i s  a t t a c h e d  a t  p o s i t i o n  4. 

When t h e  compounds 2 and  - 5  were  t r e a t e d  w i t h  m e t h a n o l i c  p o t a s s i u m  h y d r o x i d e  s o l u t i o n  

a t  room t e m p e r a t u r e ,  t h e  c l .eavage o f  t h e  p y r a n  r i n g  t o o k  p l a c e  t o  p r o d u c e  i s o m e r i c  

m e t h y l  3-(2-hydroxyphenyl)-5,5-dimethyl-4.5-dihydro-lH-pyrazole-4-carboxylate (8) and  

m e t h y l  4-(2-hydrox~phenyl)-5,5-dimethyl-4.5-dihydro-1H-pyrazole-3-carboxylate ( z ) ,  
r e s p e c t i v e l y .  On t h e  o t h e r  hand, when t h e  compound 5 was t r e a t e d  w i t h  2 - d i a z o p r o p a n e  

(3 i n  a  m i x t u r e  o f  m e t h a n o l  and d i e t h y l  e t h e r ,  c o n t a i n i n g  a  c a t a l y t i c  amount o f  

p o t a s s i u m  h y d r o x i d e ,  a  p r o d u c t  was i s o l a t e d  f o r  w h i c h  t h e  m i c r o a n a l y t i c a l  d a t a  i n -  

d i c a t e  t o  h a v e , a  m o l e c u l a r  f o r m u l a  Cl6Hz2NZO3. ' H  nmr s p e c t r u m  o f  i t  shows two  s i n -  

g l e t s ,  i n t e g r a t i n g  each  f o r  3H, a t  6 = 0.86 ppm and  6 = 1 .37 ppm f o r t w o  m e t h y l  

g r o u p s ,  a  d o u b l e t  i n t e g r a t i n g  f o r  6H a t  6 = 1 .35 ppm and a  h e p t u p l e t  i n t e g r a t i n g  

f o r  one p r o t o n  a t  6 = 4.50 ppm w i t h  t h e  c o u p l i n g  c o n s t a n t  J = 6 .0  Hz f o r  i s o p r o p y l  
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g r o u p  a t t a c h e d  t o  a  h e t e r o a t o m ,  a  s i n g l e t  i n t e g r a t i n g  f o r  3H a t  6 = 4.50, a  

b r o a d  s i n g l e t  f o r  l H ,  e x c h a n g a b l e  w i t h  d e u t e r i u m  o x i d e ,  a t  6 = 5 .76 ppm and  a  

m u l t i p l e t  f o r  f o u r  a r o m a t i c  p r o t o n s  a t  6 ~ 6 . 5 9 - 7 . 3 0  ppm. On t h e  b a s i s  o f  t h e s e  

d a t a  t h r e e  s t r u c t u r e s ,  10-11, c a n  b e  p r o p o s e d .  An i n d e p e n d e n t  s y n t h e s i s  s t a r t i n g  

f r o m  m e t h y l  0 - h y d r o x y c i n n a m a t e  (11) w h i c h  was c o n v e r t e d  w i t h  2 - d i a z o p r o p a n e  (1) 
t h r o u g h  t h e  c o r r e s p o n d i n g  i s o p r o p o x y  d e r i v a t i v e  fi i n t o  i n d e n t i c a l  p r o d u c t  showed, 

t h a t  t h e  compound i s  m e t h y l  4-(2-isopropoxypheny1)-5,5-dimethyl-4,5-dihydro-1H- 

p y r a z o l e - 3 - c a r b o x y l a t e  (10). 
O x i d a t i o n  o f  compounds 3 and  5 w i t h  b r o m i n e  i n  a c e t i c  a c i d  p r o d u c e d  3 . 3 - d i m e t h y l  

/l/benzopyrano/4,3-c/pyrazol-4(3H)-one (E), a s  a  d e r i v a t i v e  o f  a  n o v e l  h e t e r o -  

c y c l i c  s y s t e m ,  and  l,l-dimethyl/l/benzopyrano/3,4-clpyrazol-4(1H)-one (16) i n  91% 

and  27% y i e l d ,  r e s p e c t i v e l y .  The l a t t e r  compound i s  i d e n t i c a l  w i t h  t h e  compound 

o b t a i n e d  f r o m  3 - ( 4 - m e t h y l p h e n y l s u l p h i n y 1 ) - c o u m a r i n  and  2 - d i a z o p r o p a n e  (1) f o l l o w e d  

b y  e l i m i n a t i o n  o f  s u l p h e n i c  a c i d 1 " .  These  t w o  i s o m e r i c  s y s t e m s  can  b e  e a s i l y  d i f -  

f e r e n t i a t e d  on  t h e  b a s i s  o f  t h e  c h e m i c a 1 , s h i f t s  f o r  Hg i n  'H nmr s p e c t r u m .  Namely ,  

Hg i n  t h e  compound 12 a p p e a r s  as  a  m u l t i p l e t  a t  6 = 8 .33-8 .57 ppm. a p p r o x i m a t e l y  

f o r  0.5 ppm l o w e r  t h a n  Hg i n  t h e  i s o m e r i c  s y s t e m  15. 

EXPERIMENTAL 

3,3-Dimethyl-3a,9b-dihidro/llbenzopyrano/,3-c/pyrazol-4(3H)-one ( 3 )  and  1.1- 

D i m e t h y l - 2 , 9 b - d i h y d r o / l l b e n m p y r a n o / 3 , 4 - c / p y r a z o 1 - 4 ( l H ) - o n e  ( 5 ) .  - To a  s o l u t i o n  

o f  1 ( 7 3 0  mg, 0.005 m o l e )  i n  m e t h y l e n e  c h l o r i d e  ( 2 0  m l )  a  s o l u t i o n  o f  2 - d i a z o p r o -  

pane8  p r e p a r e d  f r o m  a c e t o n e  h y d r a z o n e  ( 3  g )  was added  d r o p w i s e  a t  - 2 5 ' ~ .  The m i x -  

t u r e  was l e f t  i n  r e f r i g e r a t o r  a t  - 1 0 ' ~  u n t i l  t h e  s t a r t i n g  c o u m a r i n  was consumed 

( a p p r o x .  4 8  h ) .  The v o l a t i l e  componen ts  w e r e  e v a p o r a t e d  i n  v a c u o  t o  g i v e  t h e  s o l i d  

w h i c h  was s e p a r a t e d  by f l a s h  c h r o m a t o g r a p h y  ( K i e s e l g e l  60 ,  0 . 4 0  - 0.063 mm, E.Merck ,  

70  g ) .  E l u t i o n  w i t h  a  m i x t u r e  o f  benzene  and  d i e t h y l  e t h e r  ( 1 0 : 1 ) ,  f o l l o w e d  b y  e v a -  

p o r a t i o n  o f  t h e  s o l v e n t ,  g a v e  2 ( 4 4 4  mg, 4 1 % ) .  mp 1 1 6 - 1 1 9 ° ~  ( f r o m  c y c l o h e x a n e ) ,  

nmr (CDC13) 6 :  1 . 1 0 ( s ,  3-Me), 1 .77 (s ,  3 -Me) ,  2 .95 (d ,  Hja. J = 10.5 Hz ) ,  6 . 0 8  ( d ,  - 
Hgb, J = 10.5 H Z ) ,  6 .87-7 .37(m,  H6, H7, H8 ) ,  7 .63 -7 .89 (m,  Hg ) .  A n a l . C a l c d . f o r  - 
C12H12N202: C, 66.65; H, 5 .59;  N, 12.95. Found :  C ,  66 .54;  H, 5.62; N. 12 .95 .  

F u r t h e r  e l u a t i o n  w i t h  d l e t h y l  e t h e r ,  f o l l o w e d  b y  e v a p o r a t i o n  o f  t h e  s o l v e n t  i n  v a -  

cuo  gave  2 (452  mg, 4 2 % ) .  mp 1 6 3 - 1 6 7 ' ~  ( f r o m  a  m i x t u r e  o f  c y c l o h e x a n e  and  e t h a n o l ) ,  
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nmr (DMSO-d6) 6 :  0 . 9 2 ( s ,  ! -Me) ,  1 .71 (s ,  1-Me), 4 .19(s ,  Hgb),  6 .95-7.50(m,  H6, H7, 
- 

Hg) ,  8 . 8 2 ( b r  s ,  NH). A n a l . C a l c d . f o r  C12H12N202: C ,  66.65; H, 5.59; N, 12.95.  

Found: C ,  66.91; H, 5.65; N. 12.94. 

l,l-Dimethyl-la,7b-dihydrocyclopropa/cll1/benzopyran-2-one ( 6 ) .  - A s o l u t i o n  o f  1 
( 2 1 6  mg, 0.001 m o l e )  i n  x y l e n e  ( 5  m l )  was h e a t e d  u n d e r  r e f l u x  ( 2  h ) .  The s o l v e n t  

was e v a p o r a t e d  i n  vacuo  t o  g i v e  5 (180  mg, 95 % ) ,  mp 7 2 - 7 4 ' ~  ( s u b l i m a t i o n ,  1 0 0 ~ ~ ) .  

nmr (C0C l3 )  6:  0 . 9 5 ( s ,  1-Me), 1 .58 (s ,  1-Me), 2 . 0 9 ( d ,  H7b, J = 7 .5  Hz ) ,  2 .55 ( d ,  
- 

H , J = 7 .5  H z ) ,  6 .79-7.50 (m, H4, H5, H6, H 7 )  A n a l . C a l c d . f o r  C12H1202:  C ,  76.57;  
1  a 

H, 6.43. Found: C ,  76.69; H, 6.55,. 

4 - I s o p r o p y l c o u m a r i n  ( 7 ) .  - A  s o l u t i o n  o f  5 ( 2 1 6  mg, 0 .001 m o l e )  i n  N , N - d i m e t h y l -  

f o rmamide  ( 3  m l )  was h e a t e d  u n d e r  r e f l u x  ( 3  h ) .  The p r o d u c t  was s e p a r a t e d  by  f l a s h  

c h r o m a t o g r a p h y  ( K i e s e l g e l  60, 0 .040-0.063 mm, E.Merck, 20 g  and a  m i x t u r e  o f  ben-  

z e n e / d i e t h y l  e t h e r ,  20:1  as  s o l v e n t )  t o  g i v e  1 ( 1 0 4  mg, 55 % ) ,  bp 90°c ( 1  t o r r ) ,  

nmr (CDC13) 6 :  1 . 3 3 ( d ,  4-CHMe2, J = 6.7 Hz ) ,  3 . 3 0 ( h e p t ,  4-CHMe2, J * 6 .7  Hz ) ,  6 .30 

( s ,  H3) .  7.03-7.81(m, H5, H6, H7, H 8 )  A n a l . C a l c d . f o r  C12H1202: C ,  76.57; H, 6.43. 

Found:  C, 76.69; H, 6.62. 

The same compound was o b t a i n e d  i n  e s s e n t i a l l y  t h e  same y i e l d ,  when x y l e n e  was 

u s e d  i n s t e a d  o f  OMF. 

M e t h y l  3-(2-Hydroxyphenyl)-5,5-dimethyl-4,5-dihydro-1H-pyrazole-4-carboxylate ( 8 ) .  - 
To a  s o l u t i o n  o f  J ( 2 1 6  mg, 0.001 m o l e )  i n  m e t h a n o l  ( 2 0  m l )  an aqueous s o l u t i o n  

o f  p o t a s s i u m  h y d r o x i d e  ( I  % ,  1  m l )  was added and t h e  m i x t u r e  was l e f t  a t  room tem- 

p e r a t u r e  ( 1  h ) .  The s o l v e n t  was e v a p o r a t e d  i n  vacuo t o  g i v e  8 ( 2 3 4  mg, 97 % ) ,  mp 

11 1 - 1 1 3 ' ~  ( f r o m  c y c l o h e x a n e ) ,  nmr (DMSO-d6) 6 :  1 .21  ( s .  5-Me), 1 . 2 9 ( s ,  5-Me), 3 .60 

( s ,  4-COOMe), 4 .02 (s ,  H 4 ) .  6.65-7.26(m, H3,, H4,, H5., HE,,), 7 . 3 1 ( b r  s ,  N H ) ,  10.79 

( s ,  2 '-OH]. A n a l . C a l c d . f o r  C13H16N203: C ,  62.89; H, 6.49; N, 11.28.  Found: C ,  62.62; 

H, 6 .50;  N, 11.25. 

M e t h y l .  4-(2-Hydroxyphenyl)-5,5-dimethyl-4,5-dihydro-1H-pyrazole-3-carboxylate ( 9 ) .  - 
To a  s o l u t i o n  o f  5 ( 2 1 6  mg, 0.001 m o l e )  i n  m e t h a n o l  ( 5 0  m l )  a  s o l u t i o n  o f  aqueous 

p o t a s s i u m  h y d r o x i d e  ( 1  %, 1  m l )  was added i n  one p o r t i o n  and, a f t e r  1  h. f o l l o w e d  

by  e v a p o r a t i o n  o f  s o l v e n t  i n  vacuo  t o  g i v e  2 (243  mg, 93 % ) ,  mp 1 5 3 - 1 5 7 ' ~  ( f r o m  a  

m i x t u r e  o f  n - h e p t a n e  and  e t h y l  a c e t a t e ) ,  nmr (DMSO-d6) 6 :  0.77 ( s ,  5-Me), 1 .23 ( s ,  

+Me), 3 .56 (s ,  3-COOMe), 4 . 2 2 ( s ,  H4) ,  6.31-7.03(m, H3.. H4., H5,. H 6 - ) .  8 . 2 0 ( b r  s ,  

NH). A n a l . C a l c d . f o r  C13H16N203: C ,  62.89; H, 6.49; N, 11 .28 .  Found: C ,  62.99;  

H, 6.57; N, 11.41. 



M e t h y l  4 - (2-  Isopropoxyphenyl)-5.5-dimethyl-4,5-dihydro-IH-pyrazole-3-carboxy1ate ( lo).- 

a )  To a  s o l u t i o n  5 ( 3 2 4  mg, 0 .0015  m o l e  i n  m e t h a n o l  ( 3 0  m l )  a  s o l u t i o n  o f  2 - d i a z o -  

p r o p a n e  ( z ) ~ ,  p r e p a r e d  f r o m  4.2 g  o f  a c e t o n e  h y d r a z o n e ,  was added.  The r e a c t i o n  was 

f i n i s h e d  a f t e r  1 0  m i n .  The s o l v e n t  was e v a p o r a t e d  i n  v a c u o  t o  g i v e  10 ( 1 7 4  mg, 4 0  % ) ,  

mp 1 6 0 - 1 6 3 ' ~  ( f r o m  c y c l o h e x a n e ) ,  nmr ( C D C I ~ )  6 :  0.86 ( s ,  5 - ~ e ) ,  1 . 3 5 ( d ,  C H ~ ~ ,  J = 

6 .0  Hz),  1 . 3 7 ( s ,  5-Me),  3 . 6 8 ( s ,  3-COOMe), 4 . 5 0 ( s ,  H 4 ) ,  4 . 5 0 ( h e p t ,  CXMe2, J = 6 .0  Hz ) ,  

5 . 7 6 ( b r  s ,  NH), 6 .59-7 .30(m,  H3., H4.. H5., H 6 . )  A n a l . C a l c d . f o r  C15H22N203: C ,  

66.18; H, 7.64; N, 9.64. Found:  C, 66.28; H, 7.75; N, 9 .76 .  

b )  To a  s o l u t i o n  o f  m e t h y l  o - h y d r o x y c i n n a m a t e  (12; 1 7 8  mg, 1  m o l e )  i n  a  m i x t u r e  o f  

8  m e t h y l e n e  c h l o r i d e  ( 6 0  m l )  a n d  e t h a n o l  ( 1 0  m l )  a  s o l u t i o n  o f  2 - d i a z o p r o p a n e  (2) , 
p r e p a r e d  f rom 12 g  o f  a c e t o n e  h y d r a z o n e ,  was added  a n d  t h e  m i x t u r e  was l e f t  a t  r oom 

t e m p e r a t u r e  ( 2 4  h ) .  The  s o l v e n t  was e v a p o r a t e d  i n  v a c u o  and  t h e  s o l i d  r e c r y s t a l l i z e d  

f r o m  c y c l o h e x a n e  t o  g i v e  2 (1 .65 g ,  57 % ) .  

3.3-Dimethylllllbenlopyrano/4,3-clpyrazoi-43H)-one ( 1 5 ) .  - To a  s o l u t i o n  o f  2 
( 2 1 6  mg, 0 .001  m o l e )  i n  a c e t i c  a c i d  ( 5  m l )  a  s o l u t i o n  o f  b r o m i n e  ( 1 6 0  mg) i n  a c e t i c  

a c i d  ( 2  m l )  was added  d r o p w i s e  a t  r oom t e m p e r a t u r e .  The m i x t u r e  was a f t e r  5  m i n  

p o u r e d  on  c r u s h e d  i c e  ( 2 0  g )  and  t h e  s o l i d  f o r m e d  was c o l l e c t e d  b y  f i l t r a t i o n  t o  g i v e  

15 ( 1 9 4  mg, 91 % ) ,  mp 1 5 6 - 1 6 0 ~ ~  ( f r o m  c y c l o h e x a n e ) ,  nmr (CDC13) 6: 1.66 ( s ,  3 .3 -d iMe) ,  - 
7.13-8.00(m,  H6, H7, Ha ) ,  8 .33-8 .57(m,  H 9 )  A n a l . C a l c d  f o r  C12H10N202: C, 67.28;  H, 

4.71; N, 13.07.  Found:  C ,  67 .11;  H, 4 .85;  N, 12 .96 .  

1,1-Dimethylll/benzopyrano/3,4-clpyrazol-4(lH)-one ( 1 6 ) .  - To a  s u s p e n s i o n  o f  2 
( 1 9 5  mg, 0 .0009  m o l e )  i n  a c e t i c  a c i d  ( 5  m l )  a  s o l u t i o n  o f  b r o m i n e  ( 1 3 0  mg) i n  a c e t i c  

a c i d  ( 2  m l )  was added  a n d  t h e  m i x t u r e  was h e a t e d  u n d e r  r e f l u x  ( 5  m i n ) .  W a t e r  ( 5  m l )  

was added  i n  o r d e r  t o  d i s s o l v e  t h e  p r e c i p i t a t e  f o r m e d  d u r i n g  c o o l i n g  a n d  t h e  c l e a r  

s o l u t i o n  was p o u r e d  on  c r u s h e d  i c e  ( 2 0  g ) .  The  p r e c i p . i t a t e  was c o l l e c t e d  by s u c t i o n  

t o  g i v e  16 ( 5 0  mg, 27 % ) ,  mp 2 3 4 - ~ 3 8 ~ ~ ( f r o m  a  m i x t u r e  o f  c y c l o h e x a n e  a n d  e t h a n o l ) ,  

l i t 3  mp 2 4 0 - 2 4 1 ' ~ .  nmr (CDC13, 6 0 ' ~ )  6 :  1 . 7 7 ( s ,  1 . 1 - d i M e ) ,  7 .19-7 .91(m,  H6, H7, Ha, 

Hg).  A n a l . C a l c d . f o r  C12H10N202:  C ,  67 .28;  H, 4 .11;  N, 1 3 . 0 7 . ' ~ o u n d :  C ,  67.00; H, 

4.85; N, 12 .98 .  
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