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Development of carbon-silicon cross coupling reaction utilizing oxidative
addition of chlorosilanes
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The Si-C bond formation reaction is a fundamental transformation to give
useful organosilicon compounds which are widely used in synthetic chemistry and materials chemistry.
In this study, we aim to develop a novel methodology for cleavage of Si-Cl bonds of chlorosilanes,
which are classified as strong bonds. We realized the catalytic conversion of Si-Cl bonds to Si-C
bonds by utilizing the cooperative activation with transition metal catalyst and Lewis acids. For

example, we developed a nickel-catalyzed cross-coupling reaction between chlorosilanes and
organoaluminum reagents. Furthermore, the use of palladium as a catalyst for the same reaction
enabled us to obtain a wider range of substrate applications.
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entry Ni cat. X Lewis acid y % NMR vyield
1 Ni(cod),/2PCy3 10 none - 4
2 Ni(cod),/2PCy; 10 Zn(OTf), 20 19
3 Ni(cod),/2PCy3 10 ZnCl, 20 5
4 Ni(cod),/2PCys 10 AlClg 20 17
5 Ni(cod),/2PCy; 10 Me,AICI 20 32
6 Ni(cod),/2PCys 10 MegAl 20 58
7 Ni(cod),/2PCys 10 MegAl 50 88
8 Ni(cod),/2PCy; 1 MezAl 50 91
9 NiCly(PCys)s 1 MegAl 50 90
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1 Me;Al (1 eq.) none no reaction - -
2 MesAl (1 eq.) Ni(cod),/2PCy, >95 >95 <5
3 MesAl (2 eq.) Ni(cod),/2PCy3 >95 >95 <5
4 Me,AICI (2 eq.)  Ni(cod),/2PCy, <5 <5 trace
5 Me;Al (2 eq.) Ni(cod),/2PPhg <5 <5 trace
6 MelLi (1 eq.) none 76 33 43
7 MeMgBr (1 eq.) none 90 78 12
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