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Recently we reported a general procedure for the reversible interconversion of allylic sul-
foxides and alcohols with allylic rearrangement (e.q. lig) and alluded to the possible applica-
tions of this transformation to a new synthesis of allylic alcohols. .3 The purpose of this
communication is to define the utility of sulfoxide stabilized anions such as 5 as a synthon for
the vinyl anion 5 in a new approach to the synthesis of allylic alcohols.
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The general conditions for the alkylation of allylic sulfoxides and for subsequent trans-
formation into the rearranged allylic alcohols are described below.

Alkylation: To a cooled (-60°) solution of lithium diisopropyhm'lde4 (11.0 mmo1) in 30 ml of
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dry THF under a nitrogen atmosphere was added 10 mmol of the allylic sulphoxide via syringe.
The resulting yellow anion5 was allowed to stir for 15 min and the alky! halide (1-2 equiv) was
then added in one portion. The temperature was raised to between -50° and -30° until the color
of the anion was dissipated (see Table for specific conditions). The reaction was quenched
with saturated NH4CI solution and extracted with methylene chloride. Removal of the solvent
afforded the crude a-and y-alkylated sulfoxides. Cleavage: The crude sulfoxide (10 mmo1) was
dissolved in 10 m1 of methanol and 20 mmol of freshly purified trimethyl phc:sphite6 at room
temperature. The rate of cleavage depends upon the degree of a-substitution (a-disubstituted
sulfoxides require =1 hr, monosubstftuted sulfoxides require = 12 hr). A saturated aqueous
solution of Na:H(:O3 was added to the reaction, and the desired allylic alcoho! was isolated by
chromatography (Florisil). The methanol-phosphite solution may also be added directly to the
alkylation mixture after quenching the allylic anion with alkylating agent.
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As illustrated above, the anion derived from cyclohexenylphenyl sulfoxide §2 may be
readily alkylated with methyl fodide and the resulting alkylated derivative 7 transformed in
ﬂ (MeOH, (Me0)3P, 1hr) to 8 (R = CH3) in nearly quantitative yield. 1In a similar fashion
cyclopentenylphenyl sulfoxide g afforded the 3-substituted cyclopentenols 11 (R = CH3, CZHS’
C3H5) in good ,v'le'lds.9 The isolated yields of these alcohols (Table) reflect the difficulties
encountered in purification due to dehydration. In the alkylation of the anions derived from
both § and 9 only a-alkylation was observed. As little as 2-3% of the y-alkylation product
could have been detected by nmr analysis.

Alkylation of the acyclic allylic sulfoxides 12a-c with a variety of alkyl fodides afforded
both the o- and y-alkylated adducts 13a-¢ and 14a-c r'espect'.'lvel,y,9 the product ratio being
dependent upon the structure of both the alkyl halide and the sulfoxide (see Table). In situ
cleavage of the crude alkylation mixtures with methanol-trimethyl phosphite afforded the trans-
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disubstituted allylic alcohols 15a-c and the corresponding y-alkylated sulfoxides 14a-c which
were readily isolated by chromatography (Florisil). -

As summarized in the Table, the yields of allylic alcohols depend upon the extent of y-
alkylation. Attempts to alter the proportion of 13 and 14 by changing solvent or introducing
metal ion complexing agents (TMEDA) were unsuccessful. In contrast to the high regioselecti-
vity toward a-protonation 0 and to a lesser extent toward a-alkylation, we have observed that
the conjugate bases of both 9 and 12a exhibit 11ttle site selectivity in addition reactions to
both aldehydes and ketones even at temperatures as low as -100°.

Table. Alkylation-Rearrangement of Allylic Sulfoxides

.~

Sulfoxide R-X Alkylation Conditfons a:y Rat1o!' roK® Y'le'ld,iE
62 CH,1 -50°, Thr >>10 8 (99)
978 CHl -40°, Thr >>10 (100)

CHs! -40°, 3/4hr >>10 11¢ 45 (75)
CH,=CHCH,Br -50°, 1/2hr >>10 32 (73)
122 CHy1 -35°, 1/2hr 5.6 7
CHgl -50°, Shr 2.9 152 ( 60
CH,=CHCH Br -30°, Thr 1.3 a9
1207 CH,1 -50°, Thr >>10 18 { 85
CHs1 -30°, 4hr 6.7 =~~~ \_ 50 (56)
12’ n-Cghy 5l -40°, 2hr >>10 15 70 (80)

a The y-alkylation products were {solated and characterized.? The a:y ratios were determined
by nmr. b Figures in parenthesis refer to glc or nmr yields relative to an internal standard;
other figures refer to isolated yields based on starting sulphoxide.
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There are several significant features in this approach to the synthesis of allylic
alcohols. It offers a new method of establishing carbon-carbon bonds applicable to a wide
'v:ar‘lety of structurally dissimilar systems. In addition, the concerted nature of the sulfoxide
rearrangement results {n the stereoselective formation of specific olefin geometries. The ap-
plication of this approach to the synthesis of trisubstituted olefins is discussed in the accom-
panying comun'lcat'lon.]
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