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SYNTHESIS OF DIAZOACETIC ESTERS AND AMIDES 

FROM CORRESPONDING ACETOACETIC ACID DERIVATIVES’ 

M .  R e g i t z ,  J. Hocker’ and A .  Liedhegeaer  

I n s t i t u t  f u r  Organische Chemie d e r  U n i v e r s i t z t  

des  Saar landes ,  66 Saarbrucken 11, Germany 
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1. D iazo  group t r a n s f e r  
2 . D e a c e t y l a t i o n  

/o 
t CHfCOOK + H-I-C: 

X N., 

3 X= -OR or -NNR ( s e e  Table 1 and  2 )  I ‘R 

The p r e s e n t  paper d e s c r i b e s  the  convers ion  of a c e t o a c e t i c  e s t e r s  and 

amides i n t o  d i a z o a c e t i c  e s t e r s  and amides (1 4 2). I n  t h e  f i r s t  s t e p ,  

t h e  d i a z o  compounds 2 a r e  prepared by d i a z o  group t r a n s f e r ’  o n t o  t h e  

8-0x0 e s t e r s  and amides 1 wi th  p- to luenesul fonyl  a z i d e  i n  a c e t o n i t r i l e /  
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4 
t r i e t h y l a m i n e  . 
v e r t e d  i n t o  t h e  d i a z o a c e t i c  e s t e r s  and amides 2 by d e a c e t y l a t i o n  w i t h  

po ta s s ium hydrox ide  i n  t h e  same s o l v e n t  . Diazo group t r a n s f e r  and 

d e a c e t y l a t i o n  may be accomplished i n  s a t i s f a c t o r y  y i e l d  by a "one - s t ep  

procedure ' '  (L - 2) w i t h o u t  i s o l a t i o n  of  2. - 

The d i a z o a c e t o a c e t i c  a c i d  d e r i v a t i v e s  2 - a r e  t h e n  con- 

5 

The r e s u l t s  show ( s e e  Tab le  1 and 2 ) ,  t h a t  t h i s  s y n t h e t i c  p r i n c i p l e  c a n  

compete w i t h  t h e  u s u a l  d i a z o t i z a t i o n  o f  amines .  

Experimenta  1 

1. S y n t h e s i s  o f  d i a z o a c e t o a c e t i c  e s t e r s  and amides (2) - 

by d i a z o  group t r a n s f e r  

T r i e t h y l a m i n e  ( 2 5 . 0  g ,  0 . 2 5  mole) and 49.5  g ( 0 . 2 5  mole) p - t o l u e n e s u l f o n y l  

a z i d e  a r e  added t o  a s o l u t i o n  of 0.25  mole o f  t h e  p-0x0 c a r b o n y l  compound 

I, - i n  300 m l  anhydrous a c e t o n i t r i l e ,  whereby t h e  t e m p e r a t u r e  i n c r e a s e s  t o  

a b o u t  30 - 50'. A f t e r  3 h r s .  ( d i a z o e s t e r s )  o r  24 h r s .  (d i azoamides )  t h e  

s o l v e n t  i s  removed a t  35O/12 mm w i t h  a r o t a r y  e v a p o r a t o r .  

i s  d i s s o l v e d  i n  300 m l  e t h e r  and washed s u c c e s s i v e l y  w i t h  a s o l u t i o n  of 

14.0 g ( 0 . 2 5  mole) po ta s s ium hydrox ide  i n  300 m l  w a t e r  and o f  2.5 g 

po ta s s ium hydrox ide  i n  t h e  same q u a n t i t y  o f  w a t e r .  ( A c i d i f i c a t i o n  of 

t h e  aqueous po ta s s ium hydrox ide  phase w i t h  6 N h y d r o c h l o r i c  a c i d  g i v e s  

p - t o l u e n e s u l f o n y l  amide, m e l t i n g  a t  1 3 6 O . )  The ye l low-orange  e t h e r e a l  

The r e s i d u e  
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D I A Z O A C E T I C  ESTERS AND A M I D E S  

phase i s  d r i e d  over  anhydrous sodium s u l f a t e  and t h e  s o l v e n t  i s  evapo- 

r a t e d  a t  35 ' /12  mm u n t i l  t h e  r e s i d u e  h a s  a t t a i n e d  a c o n s t a n t  weight .  

For  examples see  Table  1. 

a c e t o a c e t a t e  has  a l r e a d y  been descr ibed  i n  . 
2 .  D i a z o a c e t i c  e s t e r s  and amides (2) 
a )  From d i a z o a c e t o a c e t i c  esters and amides (2): - 

The p r e p a r a t i o n  of e t h y l  and t - b u t y l  diazo-  

4 

To a s o l u t i o n  of 

0 . 2 5  mole of t h e  d i a z o  compound 2 i n  350 m l  a c e t o n i t r i l e  i s  added 1 5 . 4  g 

( 0 . 2 7 5  mole) potassium hydroxide i n  250 m l  water .  The mixture  i s  s t i r r e d  

5 h r s .  a t  room temperature  and e x t r a c t e d  t h r e e  t imes wi th  200 m l  e t h e r .  

The e t h e r e a l  phase i s  washed wi th  100 ml water  and d r i e d  over anhydrous 

sodium s u l f a t e .  6 A f t e r  removal of  t h e  s o l v e n t  a t  35 - 40° /100 mm on 

t h e  r o t a r y  evapora tor  t h e  r e s i d u a l  o i l  i s  d i s t i l l e d  i n  vacuum' o r  re- 

c r y s t a l l i z e d  from e t h e r  a t  -70'. For  examples see Table  2 .  

b)  From a c e t o a c e t i c  e s t e r s  and amides (L): 0.25 mole 1 i s  converted 

i n t o  2 by d i a z o  group t r a n s f e r  a s  descr ibed  under 1.; the  a c e t o n i t r i l e  

s o l u t i o n  i s  d i r e c t l y  mixed w i t h  30.6 g ( 0 . 5 5  mole) potassium hydroxide i n  

250 ml water  and s t i r r e d  f o r  5 h r s .  a t  room temperature .  The i s o l a t i o n  

of  t h e  d i a z o a c e t i c  e s t e r s  and amides i s  the  same a s  descr ibed  under 

2 a ) ,  except  t h a t  the  e t h e r e a l  phase i s  washed w i t h  2.5 g potassium 

hydroxide i n  100 m l  water  i n s t e a d  of pure water .  For examples see Table  2 .  

- 

(2) 
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R e f e r e n c e s  

1. 

2. 

3 .  

4 .  

5. 

6 .  

7 .  

8 .  

9 .  

10. 

11. 

1 2 .  

13. 

Vth r e p o r t  on r e a c t i o n s  o f  d i a z o  compounds; IV th  r e p o r t :  M .  R e g i t z  
and H . - G .  Adolph, J u s t u s  L i e b i g s  Ann. Chem., i n  t h e  p r e s s .  

Diploma T h e s i s ,  U n i v e r s i t a t  Saa rb r t i cken ,  1966;  completed by f u r t h e r  
e x p e r i m e n t s .  

Summary: M .  R e g i t z ,  Angew. Chem. 2, 786 (1967) ;  Angew. Chem. I n t .  
Ed. E n g l .  2, 733 (1967) .  

M .  R e g i t z  and A .  L i e d h e g e n e r ,  Chem. Ber .  99, 3128 (1966) .  

The ana logous  s y n t h e s i s  o f  t - b u t y l  d i a z o a c e t a t e  w i t h  sodium 
m e t h y l a t e  a s  d e a c e t y l a t i n g  r e a g e n t  i s  d e s c r i b e d  by u s  i n  Org.  
S y n t h e s e s  3 ( i n  t h e  p r e s s ) ;  c f .  B .  E i s t e r t ,  M.  R e g i t z ,  G .  Heck 
and H .  Schwa11 i n  Methoden d e r  o r g a n .  Chemie (Houben-Weyl), 4 .  
E d i t i o n ,  Vol .  X/4,  p .  588, Georg Thieme V e r l a g  S t u t t g a r t ,  1968.  

I n  t h e  p r e p a r a t i o n  of  t h e  more v o l a t i l e  me thy l  and e t h y l  d i a z o -  
a c e t a t e s ,  t h e  s o l v e n t  i s  d i s t i l l e d  a t  200 mm. 

A l l  d i s t i l l a t i o n s  have been conduc ted  t a k i n g  t h e  u s u a l  p r e c a u t i o n s ;  
t h e r e  have been no e x p l o s i o n s  up t o  t h e  p r e s e n t  t i m e .  The d i s -  
t i l l a t i o n  r e s i d u e  c o n s i s t s  o f  2 and 2. 

Analyzed a f t e r  r e c r y s t a l l i z a t i o n  from e t h e r  a t  -70' ;  c f .  

The c r u d e  p r o d u c t s  were a n a l y z e d  w i t h o u t  f u r t h e r  p u r i f i c a t i o n .  

R e f e r r e d  t o  t h e  p r o d u c t  w i t h  c o n s t a n t  bp.  

E t h y l  d i a z o a c e t a t e  h a s  a l s o  been p r e p a r e d  by d i a z o  group t r a n s f e r  
w i t h  d e f o r m y l a t i o n :  M .  R e g i t z  and F .  Menz, Chern. Ber. 101, 2622 
( 1 9 6 8 ) .  

Fo r  a n a l y s i s ,  a d i s t i l l e d  sample was r e c r y s t a l l i z e d  from e t h e r  a t  
-70' ;  ~ f . ~ .  

The diazoamide i s  l a r g e l y  decomposed by d i s t i l l a t i o n ;  i t  i s  p u r i f i e d  
by r e c r y s t a l l i z a t i o n  from e t h e r  a t  -70'; ~ f . ~ .  

- - 
4 . 

(Received December 11, 1968) 
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