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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
o-phenylthio ketones and aldehydes, now available by direct enclate sulfenylation (3), may be
alkylated at carbon bearing sulfur and further that the sulfide function of the alkylated
phenylthio ketones may be regiospecifically replaced by an alkyl substituent through reduction-
alkylation (4,5).

While‘ it is sbundantly clear that the alkyl- or arylthio group enhances both the kinetic
and thermodynemic 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
1ithium enolate of cyclohexanone (generated by methyllithium cleavage of the trimethylsilyl
enol ether) (7) and 2-phenylthio cyclohexanone (2) by trapping with trimethylsilyl 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 ) 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 3 (under the conditions of

this experiment), the phenylthio group increases the acidity of cyclohexanone by at least
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K> 2.3 +0.1x 103

3 pK units (8).

For preparative purposes the enolate anions of o-phenylthio ketones 2, 6, and 9 (9) were
generated by reaction with sodium or potassium hydride (10)or 1ithium di-isopropyl amide in
tetrahydrofuran, and subsequently allowed to react with the chosen alkyl halide (Table 1) (11).

Although alkylation at carbon bearing sulfur generally occurs in excellent yield, the one
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Table 1, lation-Reduction.. lation of g-Phenylthio Ketones
a-Paenylthio Metallation/Alkylation p Reduction/Alkylation b
Entry Ketone : Conditions® Product Conditions Product
1. 2 NaH/THF, so° 2 b 4a (938) 10 eq. Li/NH3/Ft,0, 5a (69%)
2 eq. CH3I, 0%, 2 hr. -33°%; 15 eq. cnﬁ
-33°, 30 min,
2. 2 KH/THF, 25°, 5 min. ; 4b (91%) as above 5b (84%)
1.6 eq. n-Bul, 25°,
2 hr
3. 2 KH/THF; 1.1 eq. 4e (15%)
4-bromo-1-butene,
as above
VAN 2 Cgly1 NH./PhH, molec. 4e (38%)

sieves, A; LiN(iPr) /
THF, 25 , 10 min; 2 1
eq. 4-bronx:>-1-butene B
255 48 nr; 10% HCL,

1.3 hr
5, 6 LiN(iPr),/THF, 80°, 7 (76%)° as above 8 (79%)
min; 3 e§. GH3I, 250 %
6. 9 NaH/THF, 25°, 5 Jnin; 10a (93%) g Li/NH3/Et,0 11 (79%)
2 eqg. n—BuI 25 B 21, hr 2.5 eq. C!?I3I
TI{F‘ 25° 15 hrd
7. 9 NeH/THF, 25°, 5 min; 10b (84%)
1.25 eq. allyl-Br,
, 1 hr

Footnotes: (a) Reaction time and/or tempereture not necessarily minimal or optimal.
(b) Products generally purified by column chrometography on silica gel. (c) 2:1 mixture
of epimers, Y{d) Ixcess Li destroyed by titration with 1PrI; N'H3 and ether removed prior
to alkylation,

homoallylic halide tried (4-bromo-l-butene) gave a poor yield (174), presumebly owing to
competing elimination. A substantial improvement ( 38%)_was realized in this case by use of
the metallo-enamine procedure (12). The alkylated w-phenylthioc ketones 4a, 4b, 7 and 10a
underwent reductive cleavage with 1lithium in liquid ammonie to the corresponding enoclate
which was in turn methylated by addition of methyl iodide.
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Although the sgecific ketones (5a, 5b, 8, and 11) prepared in this work could, in
principle, be synthesized by known methods for regiospecific geminal dialkylation, the
approach presented here enhances the scope of this transtormation, Thus, any two ‘alkyl
groupe (within the usual constraints of enolate alkylation) may be introduced and in either
order. The latter adds the capability of stereochemical control with sterically biased
substrates.

The reaction sequence of electrophilic a-alkylation of a-phenylthio carbonyl compounds,
hydride reduction of (or nucleophilic addition to) the carbonyl group, and finally reductive
elimination of the vicinal hydroxy sulfide (13) should, in principle, provide a regiospecifio
olefin synthesis. To illustrate this method, which bears a conceptusl resemblance to the
Conforth olefin synthesis (14), we have prepared the triene 12 from n-hexaldehyde. This
reaction scheme could serve as & prototype for a total synthesis of moenocinol, the C-25
1ipid alecohol isolated from the hydrolysate from the antibiotics moenomycin and prasinomycin
(15). In this case, sulfenylation and alkylation were carried out with the lithio cyclohexyl-

enamine of the aldehydes.

1. CéH.uNHZ/PhH R CHO 1. CéHllNH?/PhH
. s (o] . .
1n-C,H, 1 CHO 2. L1N(1Pr)2£1‘HF, 0 n-BuCH 2. LlN(lPr)z/THFo
3, PhSSPh, O SPh 3, Geranyl-Br, 25
(51%)
CHO GH,,000Ph
1. NaBH,/CH_CH
n-Bu N aBH, /Ol S B S N
SPh 2, n-Buli/THF;
PhCOCL SPh
(45%) (75%)
Li/MH /EtZO
___3___9 n-Bu AN N
12 (54%)
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