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ORGANIC PREPARATIONS AND PROCEDURES INT. 14 ( 5 ) , 327-331 (1982 

A CONVENIENT SYNTHESIS OF ETHYL a-CARBETHOXY- 
t B-(ARYLAMINO) ACRYLATES AND RELATED COMPOUNDS 

Nagaraj R. Ayyangar*, Rajgopal J. Lahoti and Thomas Daniel 

National Chemical Laboratory, Pune 411008, INDIA 

A variety of methods have been reported for the prepara- 

which 1-3 tion of ethyl a-carbethoxy-8-(arylamino)acrylates, 

are valuable intermediates for the synthesis of biologically 

important quinoline derivatives. The conventional method in- 

volves the reaction of an arylamine with diethyl ethoxymethy- 

lene malonate in the presence of acetic acid' or of acetic an- 

hydride and zinc ~hloride.~ One of the main reactants of these 

methods, diethyl ethoxymethylene malonate is prepared separate- 

ly from triethyl orthoformate and diethyl malonate in about 60% 

yield. A recent Hungarian patent describes the preparation of 

ethyl a-carbethoxy-B-(3-chloroanilino) acrylate by the reaction 

of a preformed bis(3-chloroanilino)formamidine with triethyl 

orthoformate, diethyl malonate and zinc chloride (or magnesium 

chloride hydroxide); however, the amount of zinc chloride was 

not specified. A synthesis of ethyl a-carbethoxy-6- (m_-chlor- 

oanilino) acrylate using m-chloroaniline, - triethyl orthoformate 

and diethyl malonate with no catalyst is however, sluggish, re- 

quiring about 70 hrs for completion. 7 

We now report that ethyl a-carbethoxy-B-(arylamino) acry- 

lates IV can be produced in less than 24 hrs in high yield and 
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purity in a one-pot operation by using zinc chloride as cata- 

lyst. Thus amixture of arylamine I was heated with half the 

ArNH2 + C H ( O E t I 3  + CHgR' -  Ar-NH-CHZC: R l  Ar - NH-CK = NAr 
R 2  R2 

I II I II IV  v 

stoichiometric quantity of triethyl orthoformate I1 at 130-135O 

for 2 hrs; the intermediate bis(ary1)formamidines V, without 

isolation, was treated with the remaining half of the stoichi- 

ometric quantity of11 and diethyl malonate I11 in the presence 

of catalytic amounts of anhydrous zinc chloride at the same 

temperature for 5 hrs; this was followed by further addition 

of the remaining I11 and stirring for 15 hrs under identical 

conditions. The reaction was found to be very general in na- 

ture. Other methylene compounds such as ethyl acetoacetoace- 

tate, ethyl cyanoacetate, malonitrile and acetylacetone can al- 

so be used in place of diethyl malonate(II1). The reaction was 

very facile in the case of malononitrile and was complete with- 

in a total period of 8 hrs. The reaction failed with methyl 

phenylacetate and with methyl ethyl ketone. Our results are 

summarized in the Table. With 2-naphthylamine,ethyl a-carbeth- 

oxy-f3- (2-naphthylamino) acrylate, mp. 78O, lit. mp. 78O, was 

obtained in 88% yield. The pmr spectra of all the products 

showed a characteristic methine proton at 6 8.3-8.5 as a doub- 

let (J = 13 Hz). 

8 

EXPERIMENTAL 

Ethyl a-carbethoxy-B-anilinoacrylate(1V). General ----- Procedure.- 
Aniline (37.2 g, 0.4 mole) and triethyl orthoformate (29.6 g, 
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ETHYL a-CAKBETHOXY-6- ( ARYLAMINO ) ACRYTATES AND REILATED COMPOUNDS 

TABLE. E t h y l  a-Carbethoxy-8-(ary1amino)acrylates and Related 
D e r i v a t i v e s  ( I V )  a 

Y i e l d  m p .  lit. m p .  
F C )  
-- 

Cmpd.  R R 1 R2 ( % I  (OC) --- 
I V a  H C 0 2 E t  C 0 2 E t  9 4  5 0  5010 

I V b  2 - c 1  CO 2E t C02E t 9 6  9 0  91’ 

I V C  3-C1 C 0 2 E t  C 0 2 E t  9 4  5 6  571° 

I V e  4-OMe C 0 2 E t  C 0 2 E t  86 o i l  3R11 

I V h  2 , 4 - d i C 1  C 0 2 E t  C 0 2 E t  86 1 1 2  1 1 2 1 2  

I V i  2 - c 1  C 0 2 E t  CN 9 2  1 7 0 b  - 

I V d  4-C1 C 0 2 E t  C 0 2 E t  9 0  8 1  8 2 1 °  

I V f  3 - M e  C 0 2 E t  C 0 2 E t  88 4 1  41’ 

IVg 4 -NO C 0 2 E t  C 0 2 E t  9 6  1 4 2  1 4 2 ”  

I V j  3-C1 C 0 2 E t  CN 96 1 2 6  1 2 6 2  

IVk  3-C1 CN CN 9 6  1 9 8  1 9 8 1 4  

I V  1 3-C1 C 0 2 E t  COMe . 85 8 7  882 

IVm 4-OMe C 0 2 E t  COMe 8 8  88 8813 

I V n  3-C1 COMe COMe 80 9 2  9 2 2  

a.  T h e  pmr and I R  spectra of t h e  products and t h e i r  element- 
a l  a n a l y s e s  w e r e  i n  accordance w i t h  t h e i r  s t u r c t u r e s .  

b. C a l c d .  fo r  C 1 2 H l l C l N 2 0 2 :  C ,  5 7 . 4 9 ;  H,  4 . 4 2 ;  N r  1 1 . 1 7 ;  
C 1 ,  1 4 . 1 4  

F o u n d :  C ,  5 7 . 7 8 ;  H ,  4 . 5 1 ;  N r  1 0 . 9 ;  
C 1 ,  1 4 . 0 0  

0 . 2  m o l e )  w e r e  s t i r red a t  13S0 for  2 h r s  and ethanol  w a s  d i s -  

t i l l e d  a s  it w a s  be ing  generated. T o  t h e  r e s u l t i n g  b i s - ( a n i -  

l i n o )  f o r m a m i d i n e  which w a s  n o t  i solated,  w e r e  added i n  t h e  

same f l a s k  t r i e t h y l  or thoformate ( 3 2 . 6  g, 0 . 2 2  m o l e ) ,  d i -  

e t h y l  m a l o n a t e  (32  g ,  0 .2  m o l e )  and f r e s h l y  fused  anhydrous 

z i n c  chlor ide ( 0 . 2 5  g) a t  1 3 5 O  f o r  5 hrs .  A f t e r  t h a t  t i m e ,  

a n  a d d i t i o n a l  32 g ( 0 . 2  m o l e )  of I11 w a s  added and s t i r r i n g  
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was continued for 1 5  hrs at 135O. The reaction mixture was 

poured into 10% aqueous hydrochloric acid (50  ml). The pro- 

duct was extracted with chloroform. Removal of the solvent by 

distillation gave 99 g (94%) of ethyl a-carbethoxy-B-anilino- 
10 acrylate (IVa), mp. 50°, lit. mp. 50°. The product is of 

sufficient purity for further reactions. The product can be 

recrystallized from petroleum ether, mp. 50'; pmr (CC14). 

6 1.17-1.52 (3H, - t, -C02CH2CE3), 4.0-4.5 (ZH, 9, -C02CE2CH3), 

6.93-7.5 (g, Ar-E), 9.4 (d, - J = 13 Hz; -CH=), - 11.0 (d, - N H ) .  

In the cases of higher melting products, the products were sep- 

arated from the aqueous hydrochloric acid by filtration and 

were of sufficient purity €or use in further reactions. 
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