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A VERSATILE METHOD FOR ALLYLIC SULFIDE SYNTHESIS
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Abstract. A practical method for synthesizing a variety of allylic sulfides has been
developed through Wittig(-Horner) reaction of a-sulfenylated aldehydes which

are readily accessible from methoxy(phenylthio)methane.

Allylic sulfides which have received much attention as useful building blocks in crganic
synthesis for many years are usually obtained from allylic halides and alkyl- or arylthiolate ions.1)
This method is successfully applied to primary allylic derivatives. However, when secondary
allylic halides are employed, a serious regiochemical problem arises from competing SN2 and
SN2 reactions. The altenative way to arrive at these compounds is alkylation of primary allylic
compounds. Unfortunately, this reaction also suffers from ill selectivity providing unseparable o
and yalkylation products. Still more, incorporation of a sulfenyl group ata tertiary allylic position is
virtually impossible. Another class of compounds of great synthetic interest are allylic sulfides
with functional groups such as methoxy, sulfenyl, and sulfonyl groups at y-position. To obtain
these compounds which serve as synthetic equivalents, we should have recourse to diverse
methodologies suitable for respective purposes. Herein we describe a completely novel route
which can afford comprehensively various types of allylic sulfides offering concrete solutions to the
above problems.

The present method has its foundation on our previous disclosure of general and practical
method for preparing o-sulfeny! aldehydes 1 from methoxy(phenylthio)methane.2) Treatment of 1
with Wittig(-Horner) reagents leads to the desired allylic sulfides 2 quite smoothly.
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A THF solution (10 ml) containing Ph3PCH3Br (786 mg, 2.2 mmol) and Buli (1.5 M hexane
solution, 1.5 ml, 2.3 mmol) was stirred at 0 ©C for 30 min. To this solution was added 2-
phenylthiooctanal (236 mg, 1 mmol) dissolved in THF (2 ml) at -78 ©C. The reaction mixture was
stirred for 6 h during which the temperature was gradually raised up to -30 ©C. Aqueous
ammonium chloride (2 ml) was added to the mixture, which then was extracted with ethyl acetate
(30 ml). The organic layer was washed with aqueous ammonium chloride (10 ml) and brine (10
ml x 2). Drying (Na2S0O4) and evaporation provided a crude oil which was purified through
column chromatography on siica gel to give 3-phenyithio-1-nonene (150 mg, 64%). The whole
results are complied in Table 1.

A secondary allylic sulfide is obtained without contamination by the primary regioisomer which
otherwise forms predominantly (entry 1). Further worthy of note is isolation of the compound of
R(SPh)CHCH=CHR' type in a pure form (entry 2) since alkylation of PhSCH2CH=CHR' inevitably
leads to regicisomers. Entires 3-7 reveal the effectiveness for ailylic sulfides with functional
groups at the y-position. Note that isomerization to the more stable cinnamyl derivative takes
place in entry 7. Some of these compounds have been well documented as three carbon
homologation reagents.3'5) More interestingly, a sterically demanding group can be incorporated
at the position o to the phenylthio group (entry 8). Finally, entries 9 and 10 disclose the
unprecedented uptake of a phenylthio group at tertiary allylic carbons, the results of great synthetic
value since these compounds are the nicest stanting materials for Mislow-Evans rearrangement.
In his pionnering work on [2,3] sigmatropic rearrangement of allylic sulfoxies, Evans attempted to
prepare 5 through alkylation of lithiated 3-phenylsulfinyl-1-butene with 4-methyl-3-pentenyl
iodide, but failed to isolate the pure compound: a mixture of & and y products resulted.”) The
present method has allowed us to isolate the corresponding sulfide 4 in a pure form from 38)
(Scheme 1). Oxidation of 4 with MoOPH (MoOs-HMPA-Cs5HsN) and the subsequent [2,3]
sigmatropic rearrangement furnished a mixture of geraniol and nerol in satisfactory yield.9)
Scheme 1
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(i) PhsP=CH, (3 equiv), THF, -78 - 0 °C, 3h, 86%,; (i) MoOPH (1.3 equiv),
CH,Cl,, 11, 2h; (iii) (MeO);P-NaHCO,, MeOH, nt, 11h, 82% based on 4,
E:Z = 57:43; (iv) Et,NH, MeOH, nt, 13h, 80% based on 4, E-Z= 59:41.
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Table 1. Synthesis of Various Allylic Sulfides 2.

Wittig(-Homer) Reagent
entry 1 {equiv) 2 yiel® E:2°
1 )S\Ph PhsP=CH, SPh 64
2.2)
n'CsH13 CHO n—Cus)\/
2 PhaP=CHCH=CH SPh
67 12
(2.5) n-CGH13W
3 PhaP=CHOCH o 73 73
3r= 3 K
25) n.csHm)\/“"OMe
SPh
4 E i :
EORPOICHLISMe A gy, 72 oot
(2.0 613
5 Ls SPh
(EtO)oP(O}) } P 80
(1.3) % nCgHy3
SPh ,
6 (EtO),P(O)CH(LI)SO,Me % >99:1
(3.0) n-CeHy3 SOzMe
7 Ph (EtO),P(O)CH(L))SO,Me SPh 78 82
Ph 0 @9) Ph SO-Me
8 SPh PhgP=CH Ph 66
4.0
CHO 4.0) &
9 SPh Ph3P=CH, SPh 65

2.0
R SN Tik OV
3.0
CHO (3.0) Ve

® |solated yields after column chromatography. All compounds gave satisfactory spectroscopic

data.
®) Determined on the basis of NMR spectra.
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