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Magnesium enolates of t-butyl (or ethyl) acetate and t-butyl propionate are found to react 
with nitriles to give 3-amino-2-alkenoates having Z configuration. 

The title compounds are versatile intermediates for the synthesis of heterocycles such as pyridines, 
1 

2 
pyrlmidines, indoles, 3 and isothiazoles . 

4 
In particular, some N-aroyl derivatives of 3-amino-2- 

butenoic acid exhibit anti-inflammatory activity. 5 Limited approaches 436 to this class of compounds 

prompted us to explore a new general synthetic method. 

It is logical to contemplate that the desired 3-amino-2-alkenoates (I) should be derived from nitriles 

and ester enolates . 
7 

Thus, we first applied lithium enolate of t-butyl acetate to the reaction, 8 hereby 

obtaining no trace of the product. This failure may be ascribed to the incapability of the lithium ion to 

take nitrile group in its ligand sphere and to the instability of the primary adduct as well. We have found 

the magnesium enolate’ of t-butyl acetate fulfils the task to give t-butyl 3-amino-2-alkenoates (I, R1 = H, 
2 

R = t-C H ) efficiently. 
49 

Magnesium enolate of t-butyl acetate was prepared by treatment of the ester with the reagent derived 

from dlisopropylamine (2 mol) and ethylmagnesium bromide (1 mol) at 0°C in ether, 10 
and then allowed to 

react with a nitrile at 0°C. Work-up with aqueous ammonium chloride solution followed by distillation 

afforded I. 
11 

Results are summarized in Table 1. 

R-_CEN + R'CH, ~00~~ - “\,=,/“1 
’ 'COOR* NH, 
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Table 1 Synthesis of 3-Amino-2-aikenoates (I$ 

R R1 R2 Temp (“C) 
Yield (s) Bp (“C/Torr) 

of I or Mp (“C) 

a 

b 

C 

d 

e 

f 

g 

h 

i 

5 

k 

1 

m 

n 

CH3 

n-C3B, 

i-C H 
3 7 

t-C4H9 

C6H5CH2 

p-ClC6H4CH2 

C6H5CH=CH 

v5 

3-pyridyl 

ctI,Ciq0si(cH,), 
I 

CH3CH(OTHP)” 

CH3CH(OE E)e 

C6H5 

C6H5 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

CH3 

t-C4H9 

t-C4H9 

0 

0 

t-C4H9 0 

t-C4H9 
0 

t-C4Hg 0 

t-C4Hy 0 

t-C4H9 0 

t-C4H9 0 

t-CqH9 

t-C4!X9 

0 65 

0 

t-C4H9 0 

t-C4Hg 

C2H5 

0 76 192/o. 3 

-78-O 

t-C4H9 -78-O 

66 

57 

‘74 

45 

25 

30 

44 

83 

65 

86 

57 

3og 

73/o.& 

78/0.3 

95/o. 7 

11)4/0.4 

116/0.3’ 

138/O. 3 

(93) 

144/o. 3 
(50-50.5) 

72/O. 3 

160/0.3 

112/0.3f 

112/0.3 

a The raaction was carried out in 1 to 2 mmol scale. 
b 
-Lit (ref 5) 6O”C/O.4 Torr. 

’ Lit (ref 6a) 12O”C/O 01 Torr, ’ Viscous oil, R 0.70 (silica gel TLC, hexane-AcOEt 3:l). 

e THP: tetrahydropyran-2-yl, EE: 1-ethoxyethyl . 
ff - Lit (ref 4) llO-112”C/O.2 Torr. 

g E/Z ratio not determined. 
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Although the procedure is applicable to various nitriles, those having relatively acidic o-hydrogen 

gave comparatively low yields of the adducts (Ie and If). The reaction was applicable to protected 

acetaldehyde cyanohydrins to give adducts Ij-Il in good yields. Ethyl acetate and t-butyl propionate can 

be used in place of t-butyl acetate only under milder conditions: both generation of magnesium enolates 

and reaction with benzonitrile were carried out at -78°C and the reaction mixture was allowed to warm up 

gradually to give Im and In in 57% and 30% yields respectively. 

The products La-hn are all uniform by GLC assay and assigned to 2 isomers on the basis of IH-NMR 

spectra. For example, Ia and Ic gave oleflnic absorptions at 6 (CDC13) 4.42 and 4.47 respectively, 

consistent with the literature values, 6 4.49 and 4.56, for the ethyl esters of Z configuration correspond- 

ing to Ia and Ic respectively. 
12 

Acetylation of I wlth acetic anhydride in pyridine gave N-acetyl 

derivatives of Z configuration. 
12 

Typical experimental procedure is illustrated for the preparation of Ia. Diisopropylamlne (0.61 g, 

6.0 mmol) was added to an ethereal solution (4.3 ml) of ethylmagnesium bromide (3.0 mmol) at O”C, and 

the reaction mixture was stirred for 1 hr. To the resulting turbid solution 
10 

was added t-butyl acetate 

(0.35 g, 3.0 mmol) at 0°C. After 0.5 h acetonltrile (62 mg, 1.5 mmol) was injected with the aid of 

microsyringe to the reaction mixture, and allowed to react for 3 h at 0°C. Quenching with aqueous 

ammonium chloride solution, extraction with ether, and purification by distillation gave t-butyl 3-amino- 

2-butenoate (Ia) (0.156 g, 66% yield). 

Bivalent magnesium ion is entirely responsible for the success of the present reaction. We extended 

the concept to zinc enolates and applied the Reformat&y reaction in vain tc preparing Im from ethyl 

bromoacetate and benzonitrile under various conditions. 
13 

However, the zinc enolate derived from zinc 

iodide14 and the lithium enolate of t-butyl acetate’ was found competent to give Ia (249&), Ib (47%)) and 

Ih (38%) upon the reaction with acetonitrile , butyronitrile, and benzonitrile respectively. Tin(IV) chloride 

and titanium(IV) chloride turned out futile. 
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