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The reductive methylation of a,8-unsaturated carbonyl compounds with lithium in ammonia 

has been studied in some detail by Storkl. By analogy with this work, linear conjugated 

dienones (1) would be expected to give rise to the corresponding monomethylenones (2). It is 

of interest, therefore, that these dienones, upon reductive methylation, yield predominantly 

the gem-dimethyl ketones (5) (Scheme 1) with very minor proportions of (2). In contrast to - 

Stork's results where at least 17% reduction occurs without alkylationl, no compounds arising 

from such direct reduction could be detected in the products of the present sequence. 

Gem-dimethyl ketones of the type (5) represent important synthetic intermediates in the - 

steroid and terpene fields 2,3,4 . They have been previously prepared by base catalysed 

alkylation of a,B-unsaturated ketones 2,3,4 . This report offers an alternative route to these 

compounds by a simple reaction from linear dienones. A representative procedure is as follows 

the dienone (1~)' (1.3 g in 30 ml dry THF) was added to liquid ammonia (500 ml) followed by 

sodium (380 mg, slightly in excess of 2 equivalents). After 0.5 hr of stirring, methyl 

iodide (3 ml) was rapidly added. Evaporation of the ammonia, aqueous work-up and 

chromatography afforded the pure ketone (SC) (790 mg, 52%). 

The mechanism of this process initially involves a one electron addition by sodium, 

protonation at the B-carbon by ammonia and a further one electron addition'. Quenching of 

the resulting enolate anion (3) with excess methyl iodide gives the monomethylenone (4). 

However, due to the acidity of Ha in (4) this is accompanied by rapid base catalysed alkylation 

(sodium amide present in the system) giving rise to the observed products. 
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(a) Rl = H, R2 = Me, R3 = iPr. 
(b) R1 = Me, Rp = H, Rg = Me. 
(c) R1 = H, R2 = Me, R3 = Me6 , 
(d) Cholesta-4,6-dien-3-one. ’ 
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(a) RI = H, Rp = Me, R3 = lPr (50%). 
fh.\ RI = Me, Rp = H, R3 = Me (51%). 

= H, R2 = Me, R3 = Me (52%). 

\-I .-dimethylcholest-S-ene-3-one 
(45%). 

The author is indebted to Dr. W.M.P. Johnson for experimental assistance leading to the 

successful reductive alkylation of (Id) which had initially failed due to solubility problems. 
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