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In 1910 the cu-ddhiomethylene derivative I was reported to result in low yield upon treatment of 

acetophenone with powdered potassium hydroxide and carbon dmulfide followed by methylation with methyl 

iodide. 
1 

Ketonic derivatives such as I have not found use in synthesis in the intervening period despite their 

t-Bu 

not inconsiderable potential. In connection with other projects currently under investigation in this Labora- 

tory, we embarked upon the study of the formation and use of these ol-dithiomethylene ketones. 

The lithium salt of 4-methyl-2,6-di---butylphenol (II), which is readily obtained in ethereal solution 

by treatment of the phenol with 1 equiv. of g-butyllithmm, reacts only very slowly with carbon disulfide 

relative to the rate of proton abstraction from typical ketones. Thus it is not surprising that treatment of 

cyclohexanone with 2 eqmv. of II and 5 equiv. of carbon disulfide results in dithiocarboxylation. 
2 

Reaction 

of the mtermediate so formed with methyl iodide (2.3 equiv. ) produces the dithiomethylene ketone III in 86% 

yield. This experiment clearly shows that cr-dithiomethylene derivatives of a variety of ketones are 
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potentially available by a simple one-step process. In additton, the conversion of cyclohexauone to III also 

illustrates a useful principle activation of a neutral substrate for anionic reactton with an electrophile by a 

sterically shielded base which cannot attack the electrophtle, but which can deprotonate the substrate. 2 

The following experiment provides detatls of a typical preparation of III Slow addition of 4 ml. of 

2 _Mg-butylltthium in hexane to 1.8 g. (8.1 mmol.) of 4-methyl-2,6-di-t-butylphenol tn 50 ml. of ether 

(CO’) produced a colorless precipitate of II which dissolved upon warming to 25”. To this reagent 1.4 g. 

(20 mmol.) of carbon dtsulfide and 0.38 g. (3.8 mmol.) of cyclohexanone were added. The mmture was 

stirred for 12 hr. at 25’, and then 1.42 g. (10 mmol.) of methyl iodtde was added. After 4. 5 hr. the mtx- 

ture was diluted with water, and the phases were separated. The mixture of III and 4-methyl-2,6-di-t- 

butylphenol obtained after drymg and concentration of the organic layer were separated chromatographmall 

on silica gel (40 g. ). The phenol was eluted by petroleum ether, and III (0.61 g. , 86’Q3 was eluted by 

petroleum ether--ether (1 * 1) and obtained as a yellow ltquid. 

By procedures analogous to that above for the preparation of III, cyclopentanone and acetophenone 

were converted smoothly to the yellow o-dtthiomethylene derivatives IV and I, respectively. 3-Methyl- 

cyclohexanone ytelded V as the mayor product. 
4 

Further, cyclohexauone was transformed into the 

0 CH3 

d SCH3 

CH3 

V 

crystallme yellow bmyclm derivative VI, m. p. lOl-103”, when 1,2-dibromoethane rather than methyl 

iodide was used in the above described experiment. 

A number of practical uses of o-dithiomethylene ketones can be envisaged Perhaps the most obvious 

applications are (1) the protectton of ketomc cu-methylene or methyl groups m a fashion analogous to o- 

monothiomethylene derivatives5 and (2) their function as protected precursors of an o-placed carboxyl 

function. A matter of more immediate interest to us, however, was the possibility that the o-dithio- 

methylene group could provide access to units such as A and B which occur m a number of important 

natural products. 6,7 Studies to date have led to the realization of this posstbtlity. 



No. 39 3819 

Reaction of III in ether at -78’ with either 2 or 3 eqmv. of dimethylcopperllthlum for 20 mm. followed 

by quenching wlth methanol and extractive isolation gave 2-tsopropylidine cyclohexanone m 96% yield. 8 

(yiH3 zg6s (yH3 g28_ &i- 
III 

When III was treated with 3 eqmv. of dtmethylcopperlithmm at 0” for 1 hr., 2-t-butylcyclohexanone could 

be isolated in 92% yield. Similarly, IV was converted mto 2---butylcyclopentanone m 90% yield. 

Reaction of V with 2 equiv. of dimethylcopperlithmm at -78’ produced pulegone (VII) m 95% yield. 

CH3 

In our view, the two-step process from ketones via o-dtthiomethylene derivatives represents the 

method of choice for the introduction of set-alkylidme ark-alkyl groups alpha to a keto function. 9 
The - 

development of a number of other highly useful processes involvlng cr-dithiomethylene ketones can be 

expected. 
10 
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