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The reaction of methyl a-methoxy-, (~-aeetoxy-, and ~-chloroacrylate with diazomethane 
proceeds in conformity with the -M orienting effect of the ester group. The resulting A l- 
pyrazolines are converted to 3(5)-carbomethoxypyrazole at room temperature (the reac- 
tion proceeds more readily on heating). 

A c r y l a t e s  r e a c t  wi th  d i a z o m e t h a n e  in such  a way  tha t  the m e t h y l e n e  group of the nuc l eoph i l e  adds  to 
the /3 -ca rbon  a t o m  [1]. C y c l o a d d i t i o n  o c c u r s  m o s t  r e a d i l y  when t h e r e  is an e l e c t r o n - a c c e p t e r  group [2, 3] 
in the o~ p o s i t i o n  o r  when  t h e r e  is  a s u b s t i t u e n t  t ha t  has  a weak  e l e c t r o n - d o n o r  e f f e c t  [4, 5] in the 13 p o s i -  
tiono On the o t h e r  hand,  when t h e r e  is  a g r o u p i n g  wi th  a s t r o n g  + M e f fec t  in the fl p o s i t i o n ,  the r e a c t i o n  
does  not  p r o c e e d  a t  a l l  [2, 4]. L i t t l e  s tudy  has  b e e n  devoted  to the add i t i on  of d i a z o m e t h a n e  to a c r y l a t e s  
tha t  have  s u b s t i t u e n t s  wi'th a + M e f fec t  in the o~ p o s i t i o n  [1, 6]. 

We have  i n v e s t i g a t e d  the  r e a c t i o n  of  d i a z o m e t h a n e  with  me thy l  ~ - m e t h o x y a c r y l a t e ,  me thy l  s - a c e -  
t o x y a c r y l a t e ,  and  m e t h y l  a - c h l o r o a c r y l a t e  (I-III)  o The add i t i on  p r o c e e d e d  s m o o t h l y  a t  r o o m  t e m p e r a t u r e ,  
wh i l e  the r e a c t i o n  wi th  e s t e r s  II and III  p r o c e e d e d  even  in the co ld .  The p r i m a r y  p r o d u c t s  of  the c y c l i z a -  
t ion a r e  A 1 - p y r a z o l i n e  d e r i v a t i v e s :  

X 

CH~:CCOOCH3 + C.2N2 ~ ~ - C O O C I | 3  

x ~ .~N 

I - I l l  IV-VI 

I , I v  X=Cfl30; II, V X=CH3CO0; I I l ,  vl X=CI 

P y r a z o l i n e s  I V - V I  a r e  u n s t a b l e ,  and we w e r e  ab le  to i s o l a t e  on ly  IV b y  m e a n s  of v a c u u m  d i s t i l l a t i o n .  
I t  is  known tha t  3 $ - d i s u b s t i t u t e d  A i - p y r a z o I i n e s  a r e  i s o m e r i z e d  wi th  d i f f i c u l t y  to ~ 2 - p y r a z o l i n e s  [7] and 
can  be i s o l a t e d  by d i s t i l l a t i o n  [6] and tha t  I R - s p e c t r o s c o p i c  me thods  make  i t  p o s s i b l e  to d i s t i n g u i s h  b e -  
tween A l -  and A 2 - p y r a z o l i n e s  [8]. The IR s p e c t r u m  of  IV con ta ined  a band with  a m a x i m u m  at  1565 c m  -1, 
which  i s  c h a r a c t e r i s t i c  fo r  the s t r e t c h i n g  v i b r a t i o n s  of  the N = N bond,  and bands  a t  ~ 1590 and 3300 c m  -1 
(uC --- N and v N -  H, r e s p e c t i v e l y ) . w e r e  not  d e t e c t e d .  

The o t h e r  d i r e c t i o n  of  add i t i on  would have  led to 4 , 4 - d i s u b s t i t u t e d  A l - p y r a z o l i n e s .  

X 

c.3ooc-~ t 

In f a c t ,  the l a t t e r  a r e  not  f o r m e d ,  s i n c e  3 ( 5 ) - c a r b o m e t h o x y p y r a z o l e  (VII) was  ob ta ined  in the p r o c e s s  of 
spon t aneous  s p l i t t i n g  out  of  I-IX, which  o c c u r r e d  even  a t  r o o m  t e m p e r a t u r e .  S i m i l a r  r e a c t i o n s  have been  
o b s e r v e d  p r e v i o u s l y  in a s tudy  of  the r e a c t i o n  of  d i a z o m e t h a n e  with  s o m e  / 3 - c h l o r o v i n y l  ke tones  [9] and /?- 
and c~-subs t i tu ted  a c r y l a t e s  [4-6]~ 
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IV-VI ~N/N H 

l V a - V l a  

N cOOCH3 

H 

Catalytic amounts of acids,  for example, acetic acid, considerably accelerated the conversion of IV 
and V to X, while the conversion of VI proceeded ext remely  vigorously at 50-70 ~ in the absence of acids.  
The ability to split  out H - X  fragments was in agreement  with the known data on the thermal  stability of 
organic compounds that have the indicated substi tuents,and dec reased  in the o rde r  VI > V > IV~ 

Thus nucleophilic addition to multiple bonds that have two substituents with opposite M effects and 
identical I effects attached to one carbon atom occurs  readily and leads to products s t r ic t ly  in accordance 
with the - M  orienting effect of the es te r  group. 

E X P E R I M E N T A L  

The IR spec t ra  were recorded with a UR-10 spectrophotometer~ 

3-Methoxy-3-carbomethoxy-Al -pyrazo l ine  (IV). A solution of 4.4 g (0.105 mole) of diazomethane 
[11] in 160-180 ml of ether was added at room temperature  to a solution of 11.6 g (0.1 mote) of I [10] in 
20 ml of dry ether ,  af ter  which the mixture was allowed to stand for 24-30 h. The solvent and unchanged 
reagents were removed in vacuo, and the residue was distilled at a bath temperature  of 90-95 ~ to give 13.5 
g (86~ of IV with bp 75-77 ~ (1 mm) and n~ 1.4578. Found: C 45.9; H 6.2; N 18.0%;mol. wt. (cryoscopically),  
155. C6HIoN203. Calculated: C 45.5;H6.3;I~17.7%; mol .wt .  158. In contrast  to the react ion with I, the r e a c -  
tion of diazomethane with II [12] and III [13] was carr ied  out in the cold, and the residue after  removal of 
the solvent and unchanged reagents  was not distilled because of the thermal  instability of Al-pyrazol ines  V 
and VI. Wortoap gave 18.0 g (96%) of V and 15.3 g (94%) of VI. 

3(5)-Carbomethoxypyrazole  (VII)o A few drops of acetic acid were added to a solution of 0.1 mole of 
IV or  V in 30 ml of benzene, and the mixture was s t i r red  and heated on a water  bath at 50-95 ~ for  4 h. The 
precipi tate  was removed by fil tration, washed with benzene, and dried to give 9.5-10.2 g (75-85%) of VII 
with mp 139.2-139.8 ~ (from ether).  A mixture of this product  with the known pyrazole  [14] melted without 
depress ion.  In the case of pyrazol ine VI, no more than 0.01-0o03-mole portions were used, and the mix-  
ture was heated at 50-70 ~ 
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