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Summary: The reaction of easily available stercoisomeric mixtures of
1-alkenyl bromides with molar excesses of trialkylstannyl phenyl sul-
fides takes place readily in the presence of Pd(PPh 3)4 to afford diaste-
reoselectively (E)-1-alkenyl phenyl sulfides in excellent yields.

Vinyl sulfides are quite interesting reagents which undergo a variety of
synthetically useful transformations. They undergo [2+2]- and [4+2]- cyclo-
additions! and are converted to alkenes by the Ni-catalyzed cross-coupling with
alkyl, aryl and alkenyl Grignard reagents 2, Moreover, these compounds, which are
synthetically equivalent to carbonyl groups 3, may be easily transformed into the
corresponding sulfoxides4.

Since aryl sulfides have been recently prepared in good yields by Pd-catalyzed
reactions of tributylstannyl alkyl or aryl sulfides with aryl bromides %, it appeared
interesting to extend this procedure to the synthesis of vinyl phenyl sulfides. First,
we examined the reaction of trialkylstannyl phenyl sulfides (1 )¢ with 2-bromo-1-
alkenes (2 ), in the presence of catalytic amounts of Pd(PPh,),, but unsatisfactory
results were obtained.

R
RsSn—SPh \K
Br

12 R = CH, 2a R = SiMe,

Ib R= CH, 2b R = CgHy,

For instance, reaction of 1-(bromovinyl)trimethylsilane (Ia) (69.9 mmol) with
a solution of 2a (69.9 mmol) and Pd(PPh;), (3 mol %) in benzene (70 ml) at 80° C
for 40 h gave in 88 % yield a mixture of 1-(trimethylsilyl)-1-(phenylthio)ethene
(3) and (E)/(Z)-2-(trimethylsilyl)-1-(phenylthio)ethene (4 )7 in a 76/24 ratio.
Analogously, reaction of 2b with Ib in toluene at 110° C for 4.5 h, in the
presence of 3 mol % of Pd(PPh,),, afforded in 99 % yield a mixture of the alkenyl
phenyl sulfides 5 and 6 , in a 77.3/22.7 ratio.
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Since steric hindrance could be an important factor in this type of coupling
reactions, we examined the reactivity of 1-alkenyl bromides (7 ) which are less
hindered than the corresponding 2-bromo-1-alkenes. We found that in this case the
cross-couplings proceed cleanly and efficiently. Moreover, we observed that (E)-
and (Z)-1-bromo-1-alkenes exhibit differing reactivity towards 1, and, in par-
ticnlar, that (E)- 7 undergoes stereospecific Pd-mediated cross-coupling faster than
the corresponding (Z)-stereocisomers 8. Thus, the following simple and convenient
highly diastereoselective procedure for the synthesis of (E)-1-alkenyl phenyl
sulfides (&), starting from easily available diastereomeric mixtures of 7°, was
developed.

Pd
a Re~g + m Ru__Br 4+ o095n Risn-sph LXPPhs),
benzene or

(E) -7 ) -7 1 toluene, A

—» 0.95n R\/\SPh + m R\=/Br + 0.05n R\/\Br + R;SnBr
(E) - 8 2@ -7 (E) -7 9

A stereoisomeric mixture of 7, containing n equiv of the (E)-stereoisomer, was
reacted under argon with a benzene or toluene solution of 0.95 n equiv of I, in the
presence of 3-4 mol % of Pd(PPh,),. The mixture was stirred at the appropriate
temperature for the required length of time (see Table 1), during which it became
red. The reaction mixture was quenched with 5 N NaOH, washed with water, and
extracted with ether. The ether extracts were filtered, dried, and concentrated in
vacuo . The residue was dissolved in hexane and filtered. The hexane solutions of
8 prepared from Ia were concentrated and purified by MPLC on a silica gel
column, followed by distillation. The hexane solutions of 8 prepared from Ib
were washed with aq KF and filtered to remove tribtityltin fluoride. The filtrates
were concentrated in vacuo and purified by MPLC on a silica gel column. (E)-1-
Alkenyl phenyl sulfides (8 ), having 96 - 99 % stereoisomeric purity, were
obtained in 70 - 91 % yields. The experimental conditions and the results of the
coupling reaction between a variety of (E)/(Z)-1-alkenyl bromides (7)1 and I
are summarized in Table 1.

In conclusion, the procedure described here, which represents the first example
of a diastereoselective C-S bond formation, provides a highly stereoselective route
to (E)-1-alkenyl phenyl sulfides starting from easily available starting materials.
Owing to its simplicity, this procedure competes favourably with some established
stereospecific!! or stereoselective methods /2 for preparing these interesting syn-
thetic intermediates. One of these, i.e. (E)-2-(trimethylsilyl)-1-(phenylthio)ethene
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(8a ), which has been previously employed to synthesize 5-mercaptophenyl cyclo-
penten-2-ones!3, may be conveniently employed to synthesize stereospecifically
pure (E)-1-trimethylsilyl-1-alkenes (11 ) in good yields. In fact, reaction of 8a
with 2 mol equiv of a Grignard reagent, in the presence of catalytic amounts of
NiCl,(dppe), affords 11 in 64 - 77 % yields.

Me;Si___~. + 2RB-M NiCl,(dppe) > Me,Si
~ " 8Ph gXx ether, 25° C, 16h ~"R
a 10a R=CHy (774 %) 11a R= CH,
10b R= CgHg  (64.0 %) 116 R = CgHs
TABLE 1
Diastercoselective Synthesis of (E)-1-Alkenyl Phenyl Sulfides a)
1}?;';%’;“ ;R:ka it:;iz:' Solvent | Temp| Reaction Product
EVD) e Yield | Stereoi
1 C h e reoisom.
7! R | 'atio| 7| R ca ™ € -8 | (o) | purity (%)
7a [Me,S| | 87/13 | 1a | CH; | benzene | 40 2 8a® | 91 >99.0
7 |CgH,, | 8317 | 1b | CHy | toluene | 65 6 &% | 70 >98.0
7c [CgHs | 89/11 | 1b | CHy | toluene | 110 2 & | o1 98.5
7d || \_| 6&/32 | 1b | CHy | toluene | 60 3 8ad9 | 85 98.4
5
78 (CgH,y | 64/368 | 1b | CHy | toluene | 50 7.5 e? | 84 86.0

a) All reactions were carried out using 3-4 mol % of Pd(PPh)4 and a 1/(E)-7 1/0.95 molar
ratio; b) 8a = (E)-4 ; c) distillation of 8b- 8e caused a significant stereomutation.
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2a Br
M'as‘\ﬂ'\. Pd” PPh3 ‘Mb Measi\% sph * MeasnBr + Pd(PPh ),
PhiP”~  “Br PPhy 4
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