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Stereoselective Preparation of Enol Silyl Ethers via Formation of Vinylcopper
Species by Silyl Migration

TSUBOUCHI, Akira
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In the present research, a mew synthetic methodology using multi-component couplin
g has been developed for stereoselective preparation of enol sily ethers. The process is based on the for
mation of vinyl copper species by the Brook-type siIIK migration from sp2 carbon to enolate oxygen as a ke
y reaction. The stereochemistry of the enol silly ethers thus formed is controlled by the formation of t
he cyclic silicate intermediates. Thus, it was found that the three-component coupling of alpha, beta-un
saturated acylsilanes, the Gilman reagents (or the Grignard reagents / t-BuOCu), and organic halides produ
ced disubstituted enol silyl ethers stereoselectively. The present method is different in concept to conv
entional methods which rely on stereoselective formation of enolates by deprotonation of ketones.



Brook

o—

N

U]

—aJp-—FRfagfnr b H

Brook

Q)

[1.2]

Brook

a,p -
Gilman
t-BuOCu

[1.n]

[1.3]
[0

t-BuOCu
[1,3]

[1.5]

Grignard

DMF

[1.5]



[1.3]

3-(

Q)
sp?
_Sp3
a,pB-
mt-
|
DMF
1,2-
« )
DMSO
Gilman
O 2
R2M/t-BuOCU  R2 OCu
Rl%)LSi(i—Pr)g A RMgCl RINZ Si(-Pr)s
B: (R?),CuMgX
C: R2CulLi
R? Osi(i-Pr); RCl R? OSi(i-Pr);
RN Ncu RINARS
0Si(i-Pr) Ph)\/oSii-P% TMSJ\/O>Sii—Pr)3
~ Z >
46% (A) 58% (A) 73% (B)
/)\/ojji—Pr)g I/oiij-m)g ()\)cﬁ(i-m)3
Z Z Z
70% (B) 50% (B) 74% (A) 7
/OSi(i'P% OSi(i-Pr)s OSi(i-Pr)
Ph” N7 HONZ
’
37%(C) Ph 62% (A) 46% (C)

©
« D
1) BuMgCl / THF
o 2) ,SS,‘;OCU / Pd(PPhs); _@si-Pns
/§)Lsi(i—Pr)3

(- w0

YLK & T E s A

o—F U A

[1.31 [1.5]

oYUy hiEEesnbL o
3t Rex> o LiEryo 7

DMF

1 | t-BuOCu (2 eq) 1
RYAS” oM . pix ————— B TYPRS
r2

DMF, 25°C, 6 h R2
ﬁV& Wv%*:“‘L%H
76% 80%? 55062

2|n the presence of P(OEt)s.

)



@™ -

m
3t Refx 7oy

) 1IPr [IPr =1,3-bis(2,6-
diisopropylphenyl)imidazol-2-ylidene

1) BuLi (1.1 eq),
THF 0°C,0.5h
| 2) 15 mol% (IPr)CuCl,
1 °
RNS'i\z)OH + R2CY DMF, 90°C, 6 h RI_R2

PhM -
- Cp/hg

72% 70% 72%

66%
56%

2NV
Ph

Q)

Q)
Qi

DMF
50 1

.
Ar-Si” OH 1) BuLi, THF, 0°C, 0.5 h

P Ar-R
2) 10-15 mol% Cul/P(OEt)3
DMF, 50 °C, 16 h

- OO -Or=

89% 63% 83%
Ph, Ph,
PH PH
91% 71%
m
2
sp?-sp®
2

Akira Tsubouchi, Daisuke Muramatsu,
Takeshi Takeda, Copper(I1)-Catalyzed Alkylation
of Aryl- and Alkenylsilanes Activated by
Intramolecular Coordination of an Alkoxide,
Angew. Chem. Int. Ed., 2013, 52, 12719-12722,

DOI:10.1002/anie.201306882

Akira Tsubouchi, Natsuki Sasaki, Shouko
Enatsu, Takeshi  Takeda, Regio- and
Stereoselective Preparation of (2)-Silyl Enol
Ethers by Three-Component Coupling Using
o,B-Unsaturated Acylsilanes as Core Building
Blocks, Tetrahedron Lett., 2013, 54, 1264-1267,

DOI:10.1016/j.tetlet.2012.12.089



Q)

94 2014 3 29
60
2013 9 13
)
93 2013 3
24
Q)
92

2012 3 26
o, B EEfn T

58
2011 9 8

o
TSUBOUCHI, Akira




