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ORGANIC PREPARATIONS AND PROCEDURES 2(3), 193-195 (1970) 

SYNTHESIS OF a-ARYL-6-KEMESTERS 

John L. Wong and Mohammad K. Ali 
Department of Chemistry 

University of Louisville, Louisville, Kentucky 40220 

Ethyl a-phenylacetoacetate has been prepared by ethanolysis of 

a-phenylacetoacetonitrile followed by hydrolysis, by mixed Claisen 

condensation of ethyl phenylacetate with phenyl acetate in the presence 

of sodium amide,2 by boron trifluoride-catalyzed reaction of ethyl diazo- 

acetate with a~etophenone,~ and by acetylation of the magnesium salt of 

ethyl hydrogen phenylmalonate. 

drawbacks such as erratic yields and difficultly separable side-products, 

and none of them is known to be a convenient, general synthesis of a-aryl- 

B-ketoesters. The direct arylation of the ethyl acetoacetate anion with 

activated aryl halides since restricted to the obtention of a-(2,4-dinitro- 

pheny1)acetoacetate’ and the like is limited in scope. 

Several of these procedures suffer from 

We wish to report a simple and general method for the preparation of 

a-aryl-6-ketoesters. The procedure involves the formation of the anion of 

a phenylacetone by the action of sodium hydride in tetrahydrofuran. 

homogeneous solution of the carbanion is then allowed to react with ethyl 

chloroformate for carbethoxylation. 

The 

The optimum yields were obtained 

NaH C lC02Et 

THF Ar 
CH3COCH2Ar - CH3COCHAr Na’ - CH3COfHC02Et 

Ar = Ph; 0-, II-, E-ClPh; - 0-, p-CKH3Ph 

when a ratio of 2 moles of base for one mole each of the ketone and ester 

was used.6 The yields are generally good and no side products other than 
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J. L. WONG AND M .  K .  A L I  

unreac ted  s t a r t i n g  ketone were found. The 0 - k e t o e s t e r s  are r e a d i l y  

p u r i f i e d  by d i s t i l l a t i o n  a t  reduced p r e s s u r e .  

phenylacetones were prepared  accord ing  t o  known methods 

sponding aromat ic  a ldehydes and n i t r o e t h a n e  v i a  t h e  n i t r o a l k e n e s .  

The n u c l e a r  s u b s t i t u t e d  
7 

from t h e  c o r r e -  

ArCHO + C2HSNO2 + A r C H  = C(N02)CH3 + ArCH2COCH3 

EXPERIMENTAL 

Ethyl  a -phenylace toace ta te .  - -  To a s t i r r e d  mixture  o f  4 . 8  g (0.2 

mole) o f  sodium hydride8 i n  100 m l  of t e t r a h y d r o f u r a n  was added 13.4 g 

(0 .1  mole) o f  f r e s h l y  d i s t i l l e d  phenylacetone.  The e v o l u t i o n  o f  hydrogen 

subs ided  a f t e r  30 min. and a homogeneous reddish-colored  s o l u t i o n  

remained. The f lask was cooled i n  an i c e - b a t h ,  and 10.8 g (0 .1  mole) o f  

d i s t i l l e d  e t h y l  chloroformate was added s lowly.  The s o l u t i o n  was al lowed 

TABLE I 

Yield  BP Analyses ,% 

Calcd Found 
X COCH3 % O C / m  C H C H 

X = H  85 128-9/7 69.9 6 . 8  70.2 6.9 

x = p-Cl 76 143- 3/ 1 59.9 5.4 60.1 5 . 1  

x = Z-Cl 64 91-3/2 59.9 5.4 60.1 5 . 1  

x = O-Cl 67 73-4/1 59.9 5 .4  60.2 5 .6  

X = p-0CH3 72 185-717 66.1 6 . 8  66.4 6 .6  

46 116-9/1 66.1 6 . 8  66.5 7.0 3 X = g-OCH 
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SYNTHESIS OF a-ARYL-6-KETOESTERS 

t o  s t ir  f o r  2 h r s . ,  neu t r a l i zed  with cold d i l u t e  aqueous hydrochloric 

ac id ,  ex t rac ted  with 3 x 50 ml-portions of e the r ,  d r ied ,  concentrated 

and d i s t i l l e d  under reduced pressure through a sho r t  spinning band column 

t o  give 17.5 g (0.085 mole, 85% y ie ld )  of e thy l  a-phenylacetoacetate,  

nmr. 

( t , 3 , J  7cps), e n t i r e l y  compatible with the  assigned s t r u c t u r e .  

(CC14,6): 7.3 (m,5), 5 .8  ( s , l ) ,  4.2 (q,2,J 7cps), 2 . 1  ( s , 3 ) ,  1.25 

Other 6-ketoesters were prepared following 

the  y i e lds  a r e  shown i n  Table I .  
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