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ADDITION OF GRIGNARD REAGENTS TO METHYL 2-ACETAMIDOACRYLATE 
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Centro CNR di Studio sulle Metodologie Innovative di Sintesi Organiche 
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Summary: The reactions of Grignard reagents with methyl 2-acetamidoacrylate in the presente of 

CuI give fair to good yields of cr-amino esters; the corresponding a-deutero- or a-methyl-deri- 

vatives are obtained upon quenching with D+ or CH31, respectively. 

In principie, a-amino acid derivatives could be prepared by conjugate addition of suita- 

ble organometallic reagents to an a,B-unsaturated ester such as methyl 2-acetamidoacrylate 

(eq.1). 
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However, it has been reported that no product resulting from a simple 1,4-addition is obtained 

1 
in the reactions between N-acylaminoacrylic acids or related methyl esters 

2 
with lithium di- - 

organocuprates. 

Due to our interest in the synthesis of a-amino acids or of their precursors, 
3 

we under- 

took an investigation of the above reaction and now we report that the process can be perfor- 

med in a convenient manner by copper(I)-catalyzed conjugate addition of Grignard reagents 
4 

(eq. 2). 

,COOCH3 

CH =C 
2 \ 

NHCOCH 
3 

i) RMgX, CuI 
,COOCH 

3 
* R-CH -C-H 

ii) H+ 2\ NHCOCH 
3 

(2) 

4387 



4388 

As illustrated by the results in the Table, various a-amino esters can be synthesized by 

this process in THF (with the exception of the 1-naphtyl-derivative), in ether/benzene or in 

THF/benzene, in most cases higher yields being obtained in the mixed solvents. The reaction 

works well with aromatic and primary, secondary, and tertiary aliphatic Grignard reagents. 

In order to understand the factors determining the success of our transformation, we per- 

formed a few experiments using methyl 2-acetamidoacrylate and lithium diorganocuprates(Ph2CuLi 

and n-Bu2CuLi) in ether, THF, and ether/benzene. - The results showed that either no 1,4-addi- 

tion occurred or mixtures of products, including the products of 1,4-addition, were for- 

med. Therefore, we conclude that the type of organometallic reagent used plays a crucial role 

in the conjugate addition. 

An additional interesting feature of our procedure is represented by the possibility of 

preparing a-deutero- or a-methyl-a-amino esters upon quenching with Il+ or methyl iodide, re- 

spectively (entries 7-9,12,17,18 and 24). 

The process described here, because of its procedural simplicity and the use of readily 

available chemicals, appears to be a promising and useful route (after hydrolysis) to a wide 

variety of DL-a-amino acids of both uncommon and proteinogenic types. 
5 

Also, it is Worth no- 

ting the interest connected with the synthesis of u-deuterated u-amino acids which have at- 

tracted considerable attention6 
7 

and of the a-alkyl-derivatives which present a potential as 

therapeutically useful drugs. 
8 

The following procedure for the synthesis of N-acetyl-DL-leucine methyl ester and of the 

corresponding ca-deuterated or a-methyl-substituted derivative is representative. 0.27 g (1.4 

mmol) of CuI were placed in a 250 ml round-bottom flask, equipped with a magnetic stirrer and 

maintained under a nitrogen atmosphere. Dry ether (10 ml) was added to the flask and the re- 

sulting slurry was stirred and cooled to 0°C in an ice bath. A solution of isopropylmagnesium 

chloride (35 ml of 0.80 M, 28 mmol) in ether/benzene (3:l) was added and, after 10 min, methyl 

2-acetamidoacrylate' (2 g, 14 m mol) dissolved in 15 ml of ether was dropped. Stirring was con- 

tinued for additional 30 min at OOC. The reaction mixture was then quenched with saturated 

aqueous NH4Cl solution and the aqueous layer extracted with ether (three times). After drying 

over anhydrous sodium sulfate, the combined organic extracts were concentrated in vacuo and 

the residue was crystallized from petroleum ether to give 1.57 g (60% yield) of N-acetyl-DL- 

-1eucine methyl ester, m-p. 76.5-77'C (lit. 
10 

m.p. 77OC). The same procedure was followed for 

the reactions performed in THF and in THF/benzene. In the latter case the solvent for prepa- 

ring the Grignard reagent was THF only. 

To obtain the corresponding deuterated derivative, the reaction was quenched with an 

excess of D20 (10 ml) and the same work-up procedure was followed. 
II 

In the case of the al- 

kylation, the reaction, carried,out as above described in ether/benzene, was quenched with an 

excess of methyl iodide (10 ml) dissolved in 10 ml of THF and stirring was continued for ad- 

ditional 8 h at 0" C. The residue, isolated in the usual manner, was purified by distillation 
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Table. Conjugate addition of Grignard reagents to methyl 2-acetamidoacrylatea 
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a) At OOC; reaction time 30 min. The molar ratio between Grignard reagent and substrate was _ 
2:l (3:l for entry 21) and 5 mal % of CuI with respect to the Grignard reagent was used. b) 

For reactions in mixed solvents, solutions of Grignard reagents in ether were diluted with 

benzene (ether:benzene 3:l). In the case of entries 23 and 24 the Grignard reagent was pre- 

pared in THF and the reactions were carried out in THF/benzene. c) Yields determined by G.L.C. 

analysis; 
1 
yields of isolated purified products are given in parentheses. d) The new compounds 

exibited N.M.R. spectroscopic properties consistent with their structures and gave satisfa- 

ctory molecular weight determinations (mass spectrometry). e) THF used as solvent for CH 1. f) 
The product was purified by crystallization after isolation by medium pressure column3chro- 

matography through silica gel (ether/petroleum ether 8/2 as eluant). 
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(bp 82-83°C/ 1 mmHg) to give 1.77 g (63% yield) of the a-methyl-derivative. 
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