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ORGANIC PREPARATIONS AND PROCEDURES, 2( 4), 249-252 (1970) 

ARYLGLYOXYLIC ESTERS. FRIEDEL-CRAFTS REACTION 

R. G. Micetich 
R & L Molecular Research Ltd., 

8045 Argyll  Road, Edmonton 82, Alberta.  

COOR CC120R A1C13 COCL I + PC15 + I + RC1 - I  
COOR COOR A &OR 

A 1 C l 3  
A r H  + C1CO.COOR Ar.CO.COOR + H C l  

a3y02 ' 
During the  course of our  work we had occassion t o  r equ i r e  f a i r l y  l a rge  

q u a n t i t i e s  of var ious  a r y l  and he teroary lg lyoxyl ic  e s t e r s .  We have found 

the  Fr iede l -Craf t s  r eac t ion  using a l k y l  oxa ly l  chloride'  t o  be a very con- 

venient method. 

made from the c m e r c i a l  d i a l k y l  oxa la tes2  using a modification of t he  pro- 
3 

cedure described by AnschUtz i n  1889 . 

Large amounts of a l k y l  oxa ly l  ch lo r ide  a r e  conveniently 

EXPERIMENTAL 

Methyl o r  Ethyl oxa ly l  chloride.  Dimethyl o r  d i e t h y l  oxa la t e  (2.0 

moles)2 and phosphorous pentachlor ide  (2.1 mole) were s t i r r e d  and heated 

under r e f lux  i n  an o i l  bath a t  130-135' f o r  16 hours a f t e r  which the  r e -  

a c t i o n  mixture w a s  d i s t i l l e d .  I n  the  case of dimethyl oxa la t e  t h e  phos- 

phorous oxychloride formed could be removed completely by d i s t i l l a t i o n  

under s l i g h t l y  reduced pressure.  

methoxyacetate on hea t ing  a t  120' wi th  a c a t a l y t i c  amount of anhydrous 

aluminium chlor ide ,  underwent a very rapid decomposition, evolving methyl 

ch lor ide .  D i s t i l l a t i o n  then gave methyl oxa ly l  ch lo r ide ,  b.p. 117-120' 

(95%).  Reported b.p. 125' . 

The res idue  of methyl 2,2-dichloro-2- 
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R.G. MICETICH 

In t h e  case of  d i e t h y l  o x a l a t e ,  e t h y l  o x a l y l c h l o r i d e  w a s  formed 

d i r e c t l y  d u r i n g  t h e  i n i t i a l  r e a c t i o n  and c o - d i s t i l l e d  wi th  t h e  phosphorous 

oxychlor ide .  T h i s  mixture  could however be used as such i n  t h e  F r i e d e l -  

C r a f t s  r e a c t i o n .  

F r i e d e l - C r a f t s  React ion.  P r e p a r a t i o n  of g l y o x y l i c  e s t e r s .  A s o l u -  

t i o n  of  anhydrous aluminium t r i c h l o r i d e  (100 g ,  0 .75 mole) i n  n i t romethane  

(200 ml) w a s  added s lowly t o  a s t i r r e d  mixture  of t h e  a l k y l  o x a l y l c h l o r i d e  

(0.75 mole) and t h e  a r y l  o r  h e t e r o a r y l  compound (0.50 mole) cooled i n  an 

i c e - b a t h ,  a t  such a rate a s  t o  main ta in  t h e  r e a c t i o n  temperature  below 10". 

A f t e r  t h e  a d d i t i o n  w a s  completed the  r e a c t i o n  mixture  was s t i r r e d  a t  10" f o r  

one hour  more and then  a t  ambient temperature  f o r  a n o t h e r  hour ,  a f t e r  which 

i t  was poured c a r e f u l l y  i n t o  a mixture  of  i ce  and w a t e r  (1 .5  l ) ,  layered  

wi th  e t h e r  (150 ml). The aqueous l a y e r  was e x t r a c t e d  w i t h  e t h e r  (3 x 100 ml) 

and t h e  combined e t h e r  l a y e r s  washed w i t h  d i l u t e  aqueous sodium c a r b o n a t e ,  

d r i e d  (MgN4), f i l t e r e d  and s o l v e n t  removed. 

e r  reduced p r e s s u r e .  The a r y l g l y o x y l i c  esters made by t h i s  r o u t e  are de-  

s c r i b e d  i n  t h e  t a b l e .  

The r e s i d u e  w a s  d i s t i l l e d  und- 

I n  every  case t h e  i n f r a r e d  spectrum of t h e  g l y o x y l i c  e s t e r s  showed 

two sharp  s t r o n g  bands i n  t h e  carbonyl  s t r e t c h i n g  reg ion  a t  1730 t o  1740 

and 1670 t o  1680 c m - l .  

ment w i t h  t h e  ass igned  s t r u c t u r e ,  and i n  c a s e s  where more than  one isomer 

could be formed (2 and ? i n  T a b l e ) ,  t h e  n.m.r. spectrum of  t h e  p u r i f i e d  

The n.m.r. spectrum i n  every  i n s t a n c e  w a s  i n  agree-  

compound showed t h e  presence  of  on ly  one isomer. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
3
:
4
6
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



ARYLGLYOXYLIC ESTERS 

TABLE' 

A t .  0. COOR 
R b. p.O C/mm Yield % No. A r  

100-102/2.3 58 a 3  

114-11710.7 60b 
m.p. 46-48OC 33c 

90-92/0.9 53d 

100-1 121 1.0 7ae 
m.p. 43-45Oc 

m.p.58-6O0C 78 

11010. 8 82 

94-9510.5 66f 

95-9710.5 70 

a. 

b. 

A l l  new compounds had C and H a n a l y s i s  wi th in  _+ 0.4% of the  ca l cu la t ed  
values. 
A 60% y i e l d  of the d i s t i l l e d  product was obtained a s  a pa l e  yellow 
o i l  which could be c r y s t a l l i z e d  a s  white needles from hexane. 
the  l i qu id  and s o l i d  had i d e n t i c a l  n.m.r. spec t r a ,  the  s o l i d  was 
obtained i n  33% y ie ld  owing t o  i t s  s o l u b i l i t y  in hexane. 

J = 9cps (4H); 6.11s (3H) and 6.20s (3H). 

Although 

c. N.m.r. in CC14: A B2 type double ts  centered a t  E. 7 2.12 and 3.12, 

d. N.m.r. in CC1 : Thiophene proton m u l t i p l e t s  centered a t  E. T 2.00, 
2.27 and $.89;  6.11s (3H). 

e. N.m.r. i n  CDCl : AB type double ts  centered a t  =. T 2.03 and 2.96, 
J - 4.5cp.s (2H); 5.58q (2H); 8.60t (3H). 

f .  N.m.r. in CCl4: AB type double ts  centered a t  E. 7 2.42 and 3.07, 
J = 5cps (2H); 7.47s ( 3 H )  and 8.60 (3H). 
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