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At present there exist relatively few synthetic procedures for effecting regiospecific 

geminal dialkylation at a methylene group adjacent to a carbonyl function (2), a transformation 

type which is useful in the formation of quaternary carbon centers. We wish to report that 

cy-phenvlthio ketones and aldehydes, now available by direct enolate sulfenylation (3), may be 

alkylated at carbon bearing sulfur and further that the sulfide function of the alkvlated 

phenylthio ketones umy be regiospecifically replaced by an all@ substituent through reduction- 

alkylation (4,5). 

While it is abundantly clear that the alkyl- or arylthio group enhances both the kinetic 

and thelmodynamic acidity of the proton on carbon bearing sulfur of sulfides (6), the extent 

of such acidification in B-ketosulfides or related compounds has not, to our knowledge, been 

determined. We have therefore measured the position of equilibrium established between the 

lithium enolate of cyclohexanone (generated by methyllithium cleavage of the trimethylsilyl 

enol ether) (7) and 2-phenylthio cyclohexanone (2) by trapping with trimetbylsilyl chloride 

(7) and subsequent glc and nmr analysis. That the rate of silylation exceeds the rate of 

enolate equilibration was demonstrated by quantitative silylation of 1 upon inverse addition 

to a mixture of trimethylsilyl chloride and 2 at 25'. 

Since log K is identical to the ratio of the pKa's of 2 and 2 (under the conditions of 

this experiment), the phenylthio group increases the acidity of cyclohexanone by at least 

3 pK units (8). 

6 + &- THF:5o, 4 + &Ph 

1_ 2 Kz 2.3 + 0.1 x lo3 

For preparative purposes the enolate anions of u-phenylthio ketones 2, 6, and 2 (9) were 

generated by reaction with sodium or potassium hydride (1O)or lithium di-i sopropylamidein 

tetrahydrofuran, and subsequently allowed to react with the chosen alkyl halide (Table 1) (11). 

Ala-h *btia at c&on bearing alfur generally occurs in excellent yield, the one 
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Table 1. Alkvlation-Reduction-Allwlat-ion of o-Phewlthio Ketones 

CdfllenylthiO Metallation/Al.kylation 
Kntrv Ketone Conditionsa Productb 

Reducticm/Alkylation 
Conditions F'roductb 

1. 2 NaR/THF, SO', 2 hr; 
2 eq. CH3I, O", 2 hr. 

& (93%) 10 Li/NR+t 0, eq. 
-3P; 15 CR3 1 

& (69%) 
eq. , 

-3P, 30 min. 

2. 2 KH/TRF, 25', 5 min.; & (91%) as above 
1.6 eq. @uI, 25O, 

5b (84%) 

uhr 

3. Z WTRF; 1.1 eq. 
4-bromo-1-butene, 
as above 

4q (15%) 

4. 2 C6RllNH2/~H, nolec. 
aeves, A; LIN(~FT)~/ 

& (3%) 

TIP, 25', 10 min; 2.1 
eq. 4-brotm-1-butene, 
25' , 48 hr; 10% HCl, 
1.3 hr 

5. 6 

6. 2 

LIN(~FT)~/THF, SO", 15 
mtn; 3 eq. C831, 25O, 

2 (76%)' 
2 hr 

as above 

NaH/THF, 25', 5 min; 
2 eq. q-BuI, 25', 2Y, hr 

7. e NaR/TRF, 25', 5 min; 1ob (84%) 
1125 eq. allyl-Br, 

1(79%) 

Footnotes: (a) Reaction time and/or temperature not necessarily minimal or optiml.m 
(b) Products generally purified by column chromatography on silica gel. (c) 2:l mixture 
of epimers. (d) Excess Li destroyed by titration with iF'r1; NH and ether removed prior 
to all@ation. 3 

homoallylic halide tried (4-brono-1-butene) gave a poor yield (17%), presumably owing to 

competing elimination. A substsntial improvement (38%). was realized in this case by use of 

the metallo-enamjn e procedure (12). The slkylated cr-Nenylthio ketones &a, &, 2 and m 

underwent reductive cleavage with lithium in liquid ammonia to the corresponding enolate 

which was in turn metbylated by addition of methyl iodide. 
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