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A N H Y D R I D E  ACYLATION REACTIONS OF 2,4-DINITROPHENYLHYDRAZINE 

---- S u b m i t t e d  & M i c h a e l  J .  Hearn* ,  L o r i  DeFur io ,  Wendy H u r s t ,  
(6/14/82 1 C a r o l y n  KOSS,  M a r i l y n  L ic thman ,  L a u r a  L u c a s ,  

P a t r i c i a  Mabrouk, S a l l y  Teng and  C a t h e r i n e  Waud 

Depar tmen t  of C h e m i s t r y  
W e l l e s l e y  C o l l e g e  
W e l l e s l e y ,  MA 02181 

A c o n v e n i e n t  h i g h  y i e l d  p r e p a r a t i o n  o f  1 -acy l -2 -pheny l -  

h y d r a z i n e s  u n d e r  m i l d  c o n d i t i o n s  w a s  r e c e n t l y  described,’  and  

w e  now r e p o r t  on t h e  f o r m a t i o n  of t h e  re la ted l - a c y l - 2 - ( 2 , 4 -  

dinitr0)phenylhydrazines and  comment on  t h e  s u b s t a n t i v e  d i f -  

f e r e n c e s  observed i n  s y n t h e s i s  and  p h y s i c a l  and  s p e c t r a l  pro- 

p e r t i e s .  A l though  s o m e  m e m b e r s  o f  t h i s  c lass  of c a r b o x y l i c  

a c i d  d e r i v a t i v e s  are known, g e n e r a l  methods  f o r  t h e i r  i n e x -  

p e n s i v e  p r e p a r a t i o n  on u s e f u l  scale f rom t h e  a n h y d r i d e s ,  as 

w e l l  as c e r t a i n  d e t a i l s  of t h e i r  c h a r a c t e r i z a t i o n ,  have  been  

n e g l e c t e d .  2- 5 

I n  s h a r p  c o n t r a s t  t o  t h e  u n s u b s t i t u t e d  p a r e n t  compound, 

2,4-dinitrophenylhydrazine r e q u i r e d  a p o l a r  s o l v e n t  and re- 

f l u x  t e m p e r a t u r e  i n  order t o  unde rgo  a c y l a t i o n  w i t h  a n h y d r i d e s .  

Thus 2,4-dinitrophenylhydrazine ( 1 8 . 5  mmoles) a s  a h e t e r o g e n e -  

o u s  m i x t u r e  i n  b o i l i n g  95% e t h a n o l  ( 4 0  m l )  reacted s m o o t h l y  
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with aliphatic anhydrides (40 moles) to yield the acylated 

products I (Table 1). The l-acyl-2-(2,4-dinitro)phenylhydra- 

a) R = CH3 c) R = CH3CH2CH2 

b) R = CH3CH2 d) R = (CH3)2CH 

I 

dines have considerably higher mps than those of their un- 

substituted counterparts, and are less soluble in common or- 

ganic solvents. The nmr spectra display the characteristic 

pattern of signals corresponding to 1,2,4-substitution on the 

TABLE. l-Acyl-2-(2,4-dinitro)phenylhydrazines 

Compound mp (OC) co (cm-l) % Yield 

Ia 201 (129Ia 1610 (1630) 64 

Ib 192 (157) 1615 (1630) 67 

Ic 157-158 (95-96) 1600 (1630) 57 

Id 214-215 (139-140) 1600 (1630) 40b 

a Numbers in parentheses refer to the mp of the correspond- 
ing l-acyl-2-phenylhydrazine, prepared as noted in ref. 1. 

bMolar ratio of anhydride to hydrazine in this case 26~20; 
cf. representative procedure below. 

electron-poor aromatic ring. The carbonyl peaks in the IR 

spectra show a substantial bathochromic shift (ca. 20 cm-’) 

compared to those of the unsubstituted hydrazines. Though 

the presence of the nitro groups precludes reaction of the 

2,4-dinitrophenylhydrazine with isatoic anhydride, phenylhy- 

drazine itself reacts readily to yield the phenylhydrazide of 

anthranilic acid. These results suggest the potent influ- 
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e n c e  which  even  remote s u b s t i t u e n t s  may have  o n  t h e  reac t i -  

v i t y  o f  a r y l h y d r a z i n e s  and  on t h e  p r o p e r t i e s  o f  t h e  r e s u l t a n t  

p r o d u c t s .  7 

EXPERIMENTAL SECTION 

E l e m e n t a l  a n a l y s e s  w e r e  pe r fo rmed  by G a l b r a i t h  L a b o r a t o r i e s ,  
K n o x v i l l e ,  T e n n e s s e e .  M e l t i n g  p o i n t s  w e r e  t a k e n  i n  open  cap-  
i l l a r y  t u b e s  u s i n g  a Mel-Temp a p p a r a t u s  a n d  are u n c o r r e c t e d .  
I R  s p e c t r a  w e r e  r e c o r d e d  on  a Pe rk in -E lmer  727 s p e c t r o p h o t o -  
meter as  N u j o l  m u l l s .  N m r  s p e c t r a  w e r e  o b t a i n e d  on  a P e r k i n -  
E l m e r  R-32 90 M c  s p e c t r o m e t e r  i n  a c e t o n e - d 6  w i t h  t e t r a m e t h y l -  
s i l a n e  as  t h e  i n t e r n a l  s t a n d a r d .  2,4-Dinitrophenylhydrazine 
and c a r b o x y l i c  ac id  a n h y d r i d e s  w e r e  u s e d  as  r e c e i v e d  f rom A l -  
d r i c h  Chemica l  Company or  Eastman Company. 

I - A c y l - 2 - ( 2 , 4 - d i n i t r o ) p h e n y l h y d r a z i n e s .  ____ _-- __ R e p r e s e n t a t i v e  -- PE- 

__I_ cedure . -  To a h e t e r o g e n e o u s  m i x t u r e  of 2 , 4 - d i n i t r o p h e n y l h y -  

d r a z i n e  ( 3 . 6 7  g ,  1 8 . 5  mmoles) i n  r e f l u x i n g  95% e t h a n o l  ( 4 0  m l )  

w a s  added d r o p w i s e  ace t ic  a n h y d r i d e  ( 4 . 0 8  g ,  40 mmoles) over 

a p e r i o d  of a b o u t  1 0  m i n u t e s .  The a d d i t i o n  o f  t h e  a n h y d r i d e  

c a u s e d  t h e  m i x t u r e  t o  b o i l  a l l  t h e  m o r e  r a p i d l y  and  t o  unde r -  

g o  a d i s t i n c t  change  i n  color f rom red t o  a d a r k e r  o r a n g e - r e d .  

A f t e r  30 m i n u t e s ,  a l l  of t h e  r e m a i n i n g  s o l i d  h a d  d i s s o l v e d .  

B o i l i n g  w a s  c o n t i n u e d  f o r  a t o t a l  of 1 h r ,  t h e  m i x t u r e  w a s  re- 

moved a n d  c h i l l e d  i n  a n  ice b a t h ;  almost i n s t a n t l y  y e l l o w  c r y -  

s t a l s  p r e c i p i t a t e d  and c r y s t a l l i z a t i o n  w a s  c o m p l e t e  a f t e r  1 5  

min. l-Acetyl-2-(2,4-dinitro)phenylhydrazine ( I a ,  2.84 g ,  

6 4 % )  w a s  r e c r y s t a l l i z e d  f rom 95% e t h a n o l  and o b t a i n e d  as  un- 

u s u a l l y  l o n g  y e l l o w  n e e d l e s ,  mp. 201° lit. m p .  197-198O. 

I R  3328,  3155,  1 6 5 1  c m - l ;  NMR: 

-_l_ll__l_ ____ 

2 

6 9 . 0  ( b r o a d  s ,  lH), 8 . 4  ( d ,  

1 H ,  J = 9 c p s ) ,  7 .5  ( d ,  l H ,  J = 9 CPS , 2 . 2  ( s ,  3H).  A f u r -  

Anal .  C a l c d .  €or  C 8 H 8 N 4 0 5 :  C ,  40 .01;  H, 3.36;  N ,  23 .33 .  

Found: C ,  39 .86;  H I  3 .36 ,  N ,  23.17.  

t h e r  p o r t i o n  o f  less p u r e  m a t e r i a l  ( 1 . 2 8  g ,  2 9 % )  w a s  o b t a i n e d  
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NEW PREPARATION OF N-METHYLIMIDAZOLE-4,5-DICARBOXALDEHYDES 

AND SOME OF ITS REACTIONS 

S u b m i t t e d  by M. E l  B o r a i *  a n d  M. H a s s a n e i n  
(4 /27/82)  

Depar tmen t  o f  C h e m i s t r y ,  F a c u l t y  o f  S c i e n c e  
T a n t a  U n i v e r s i t y ,  T a n t a ,  EGYPT 

I n  t h e  c o n t e x t  o f  o u r  i n t e r e s t  i n  i m i d a z o l e s , ’  w e  now re- 

p o r t  a new method f o r  t h e  p r e p a r a t i o n  o f  N-methy l imidazo le -4 ,  

5 - d i c a r b o x a l d e h y d e  (111) from 4,5-diiodo-N-methylimidazole 

( I )  i n  v e r y  good y i e l d .  T h i s  compound w a s  p r e v i o u s l y  p r e -  
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