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Summary: a-Methylene carbonyl compounds are regioselectively prepared 

by the reaction of a-nitroketones or a-nitroesters with 37% 

formaldehyde in the presence of a catalytic amount of weak 

bases followed by acetylation, denitration with Bu3SnH, and 

elimination of acetic acid. 

In a preceding paper we described a useful method for the preparation 

of ketones via denitration of n-nitroketones (1) with Bu3SnH.l We describe _ 

herein a new reaction of 1 or a-nitroesters (5) with 37%-formaldehyde in the _ 

presence of a catalytic amount of Ph3P or lO%-NaOH showing novel methods of 

regioselective synthesis of a-methylene carbonyl compounds. Preparation 

of a-methylene ketones (4) was accomplished according to Scheme 1. 
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A mixture of 1 (10 mmol) prepared from nitroparaffins and _ 9 
N-acylimidazoles,' 37%-HCHO and Ph3P (1 mmol) in i-PrOH (10 ml) was stirred 

at room temperature for 24 h to give the hydroxymethylated compounds which was 

acetylated with acetic anhydride in pyridine giving the compound 2. 3 - 
Subsequent treatment of 2 with Bu3SnH in the presence of a catalytic amount of _ 
AIBN in benzene at 80 'C for 2 h resulted in clean denitration to give 3 which _ 
was converted to a-methylene ketones (4) on treatment with 1,8-diazabicyclo- _ 
[5.4.0]undec-7-ene (DBU) in benzene in good yields.4 Yields of 2, I, 4 are - 
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summarized in Table 1. 

Table 1 Preparation of a-methylene ketones (4) 

R1 R2 1, yield % 3, yield % 4_, yield % 

a n-C3H7 C2H5 76 74 90 

b i-C3H7 C2H5 75 75 82 

C n-C5Hll CH3 73 83 85 

d n-C6H13 CH3 a0 84 85 

e C2H5 n-C5Hll 91 83 83 

Yields refer to pure and isolated products 

Cyclic e-methylene ketones were also prepared in a similar way. 
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of a-methylenecarboxylic esters (8) was accomplished _ 
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(d) 37%-HCHO, lo%-NaOH (0.1 eq)/i-PrOH, rt, 2 h; Ac20/pyridine 

(e) DBU/benzene, 80 "C, 5 h 

Condensation of a-nitroesters (?I5 with formaldehyde was carried out 

in the presence of lO%-NaOH which was more effective than Ph3P. Elimination 

of acetic acid from 7 required more drastic conditions than elimination from 

3. The results are summarized in Table 2. 

Importance of a-methylene carbonyl compounds in orqanic synthesis is 

now well understood, and numerous methods to prepare them have been reported. 6 

Although our new method is not direct and consists of four steps, it offers 

several advantages over the known methods. First, various kinds of R1 and R 
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can be easily introduced into 4, because Rl derives from R'COOH or R'CHO and 

R2 from R2CH2N02. Secondly, condensation of 1 or 5 with formaldehyde is - - 

catalyzed by very weak bases such as Ph3P. ThTrdly, denitration with Bu3SnH 

proceeds with very high functinal selectivity.7 Thus, methylene group can be 

introduced at only one center sepecifically without the necessity of recourse 

to protecting group techniques. Typical examples are shown below. This novel 

and selective method for the preparation of a-methylene carbonyl compounds 

makes n-nitroketones and a-nitroesters useful intermediates in organic synthesis 

Table 2 Preparation of a-methylenecarboxylic esters (8) 

R 6, yield % ?, yield 0 2, yield 

a CH3 6'3 66 60 

b C2H5 67 71 75 

C n-C3H7 67 88 85 

d i-C3H, 19 83 94 

e n-C4Hg 82 78 90 
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These final products can be regarded as the protected forms of 

a-methylene carbonyl compounds, for they are readily converted to a-methylene 

carbonyl compounds when they are necessary. 
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