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NEW SYNTHESES OF VINYLSILANES AND ALLYLSILANES BY CROSS-COUPLING OF
(R3Si)3HanMe WITH ALKENYL AND ALLYLIC COMPOUNDS
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Abstract: The reaction of alkenyl halides, alkenyl sulfides, and enol
phosphates with (R35i)3MnMgMe provides vinylsilanes in good yields. The
method is also applicable to the allylsilane synthesis from allylic
sulfides and ethers.

The reactions of organocuprate have been extensively studied and widely
applied to organic synthesis.1 In contrast, only little attention has been
paid to the related reactions of triorganomanganese compounds.z’3 In
previous communication, we have demonstrated that silylmanganese reagent
derived from PhMe,SiMgMe and LiyMnCl, proved to be effective for the
disilylation of acetylenes.4 Here we wish to report further application of
the reagent to the syntheses of vinylsilanes and allylsilanes starting from
alkenyl halides (or alkenyl sulfides, or enol phosphates) and allylic
sulfides (or allylic ethers).

An ethereal solution of MeMgI (1.1 M, 4.2 ml, 4.5 mmol) was added to a
solution of PhMe,SiLi (0.68 M, 6.6 ml, 4.5 mmol) in THF under an argon
atmosphere at 0°C. After stirring for 15 min, a THF solution of LiyMnCl,
(1.0 M, 1.5 ml, 1.5 mmol) was added and the resulting dark brown mixture was
stirred for another 15 min. Then, a solution of (E)-1-iodo-l-dodecene (0.29
g, 1.0 mmol) in THF (2.0 ml) was added and the whole was stirred for 0.5 h
at 0°C. The reaction mixture was diluted with hexane (25 ml) and treated
with aq. NH,Cl (20 drops). The mixture was filtered and precipitate was
washed with ether. Combined filtrates were dried and concentrated in vacuo.
Purification of the residue by preparative tlc on silica gel gave (E)-1-
dimethylphenylsilyl-1-dodecene (0.22 g) in 72% yield. The representative
results are summarized in Table 1.

Several comments are worth noting. (1) The reaction proceeded stereo-
specifically. Whereas (E)~l-iodo-l-dodecene gave (E)-dimethylphenylsilyl-1-
dodecene exclusively, (Z)-l-iodo-l-dodecene provided (Z) vinylsilane
preferentially. In the latter case, low reaction temperature such as -95°C
was essential in order to obtain high stereospecificity (Entry 4) (2) Not
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Table 1. Transformation of alkenyl halides, alkenyl sulfides, and enol
phosphates into vinylsilanes with (R3Si)3MnMgMea

. 2
RE R (R3S1)sMrMgMe RN o
E R> “SiRg
Substrate Condition Product
Entry RL RZ  R3 X Temp(°C) Time(h) Y(%)P E/Z
(PhMeZSi)3MnMgMe
1 Me(H) H  H(Me) Br¢ 0 3 100 47/53
2 DCgHy, H H I 0 0.5 72 100/0
3 H H 0CygHyp I 0 0.5 73 20/80
4 H H PCigHyp I -95 1. 4504 0/100
5 H H  Ph Br 25 1 70 39/61
6 H H Ph Br -78 3 50 0/100
7 Me H Me Br 0 0.5 70 _
8 TCigHy; H  Me 0 2 75€ 100/0
9  DCgHy; PCsHyp Me 0 2 47.8 80720
10 -(CHy),- H Br 0 2 93 —

H
—

)
OH
o
N
o
o

12 Ph H H SMe 0 1 70 100/0
13 -(CHy)y4- H SMe 1 75 —
14 H PCgHy3 H OP(0)(OPh), 25 5 74 —
15 -(CHy),- H  OP(0)(OEt), O 1 66 _
16 H TC,Hg H  0S0,CFqg 0 1 99 —
(Me3Si)3MnMgMe
17 H TCygHy H I 0 3 100 -
18 TCygHy; H H 1 -95 2 100 30/70
19 -(CHy)g~ H SPh 0 3 89 —

a) Manganese reagent (1.5 mmol) and substrate (1.0 mmol) were employed.
b) Isolated yields. c¢) Commercially available l-bromo-l-propene (Aldrich
Chemical Co.) was used (E/Z = 40/60). d) Starting material was recovered
(30%). e) 2-Methyl-1-dodecene was obtained as byproduct (5% yield). f£)
See ref. 5. g) (Z)-6-Methyl-6-dodecene was also obtained (25% yield).

only alkenyl halides® but also alkenyl sulfides and enol phosphates were
easily converted into the corresponding vinylsilanes. Vinyl ether such as

l-methoxycyclohexene was reluctant to react with manganese reagents and
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provided only a trace of the desired vinylsilane (<5%). (3) The use of

MeMgI was essential for the reaction. The reaction of diethylcyclohexenyl-
phosphate with (R3Si)3MnLi gave cyclohexanone upon workup because the
(4) The amount of

For instance, treatment of

reagent caused nucleophilic attack on phosphorus atom.
LioMnCl, could be reduced to a catalytic amount.
diethylcyclohexenylphosphate (0.5 mmol) with PhMe,SiMgMe (1.5 mmol) in the
presence of a catalytic amount of LiyMnCl, (0.1 mmol) gave the desired
vinylsilane in 66% yield.

Allylic sulfides also smoothly coupled with (PhMe,;Si)gMnMgMe to give

7 The results are

8

the corresponding allylic silanes in good yields.

summarized in Table 2. The reaction proceeded with high regioselectivity.

Table 2. Allylsilane synthesis by cross coupling of allylic suifides and
ethers with (PhMeZSi)3MnMgMe

R
e, Phs L~

RNTNSR ——— RO NSiMe Ph +

Product Product
Sulfide Sulfide
Yield(?%) Yield(%)
/\/S WSIMEzPh c,d)
e ! schyph s IL__sime;
4\/395 CHy  _~_~SiMeyPh (84)
(60)
S __SiMePh ‘@‘“”2"“ ‘@SIMGZP "
1 75° (%8)
. )
MeZPhSI\'/\ phSﬁ_SPh ME3Si—/:5—SiM€3
2 (5) (56)
/\l/sph 16832 (2) SR
R” = CHyPh 165972 (5)

Y\/SPh Y\(;gS)iMezPh

RY=SiMe,'Bu 1 7DHM2 @)

and one mmol of

a) Reactions were performed at 0°C for 30 min.
substrate were employed.

(Me3Si)3MnMgMe was used instead of (PhMe, Si)3MnMgMe.
was stirred for 15 h.

= 20/1.

e) E/Z = 5/1. f£) EJZ = 2/1.

Two mmol of the reagent
b) Isolated yields. c)
d) Reaction mixture
g) E/Z = 20/1. h)
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Both (E)-1-phenylthio-2-butene and 3-phenylthio-l-butene gave l1-dimethyl-
phenylsilyl-2-butene (1) as a main product along with the regio isomer, 3-
dimethylphenylsilyl-1l-butene (2). Allylic ethers? such as 1-benzyloxy-2-
butene and l-t-butyldimethylsiloxy-2-butene easily reacted with manganese
reagent to give the corresponding allylsilanes.
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