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Development of new synthetic organic reactions using vinylsilanes and platinum catalysts
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Abstract

Vinylsilanes have frequently been used as carbon nucleophiles for efficient, stereospecific carbon-carbon bond
formation. Their reactions occur usually at the position a to silicon. We herein report the Pt(ll)-catalyzed
nucleophilic addition of vinylsilanes at the b- or g-position leading to vinylation or allylation products, respectively.
Under catalysis by PtCl,-2Lil, (Z)-vinylsilanes reacted with aromatic aldehydes at the position b to silicon, affording
allyl silyl ethers in good to high yields. Use of Mnl, instead of Lil was effective in the vinylation of aliphatic
aldehydes. We also succeeded in the one-pot vinylation of aldehydes with terminal alkynes and Et;SiH, in which
PtCl, successively catalyzed hydrosilylation of alkynes with Et;SiH and vinylation of aldehydes with the vinylsilanes
formed. In contrast, under catalysis by PtCl,-2AgShFg, the reaction of (Z)-vinylsilanes with dimethyl acetals
proceeded at the g-position to give homoallylic ethers in good to high yields. When aldehydes and HC(OMe); were
used instead of dimethyl acetals, the allylation products were obtained directly from aldehydes.
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Table 1. PtCl,-Lil Zfillitr4-28 =115 1la lzkpe =k (K1)

R Time () Yield (%) R Time (h)  Yield (%)
Ph 2 82 4-Br-CH, 48 o1
4-O,N-CHs 24 84 41-CH, 36 71
4-MeO,C-CsH, 48 77 4-MeO-CgH, 2 18
A-F-CH, 24 89 ¢-CeHu 5 38 (71)"
4-Cl-CgH, 5 90 n-CeHur 4 0(64)°

4Mnl, was used instead of Lil.
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_ PtCl,-2Lil (10 mol%)
PhCHO + g1 ph)\r/
- CI(CH,),Cl, 70 °C 1
1 (2 equiv.) R* 2
R Si Time (h)  Yield (%) R Si Time (h)  VYield (%)
Me SiMe; 2 78 H SiMe; 2 0
MeO(CH2)5 SlMe;; 46 79 n'C10H21 SlMezph 10 60
BnO(CHy)s  SiMes 24 81 N-CioHa1 SiMe,t-Bu 24 29
Ph S|M63 10 69 n-Clonl S|Et3 10 82
c-CsHur SiMe; 24 5 N-CioHy1 SiMe; (E) 24 60
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PtCl,-2Lil (10 mol%), 70 °C, 24 h: 26% 3%
PtCl,-2AgSbFg (5 mol%), 70 °C, 4 h: 0% 84%
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OMe __ PtCl,-2AgSbFg (5 mol%)
U Y ™ N
R SiMe3 R

R” “OMe _ CI(CH,),Cl, 70 °C R?

6 1 (1.2 equiv.) 7
R R Time (h)  Vield (%)* R R Time (h)  Vield (%)*
4-O,N-CgH, n-CHy 24 76 Ph MeO(CH,); 1 55
4-MeO,C-CHs nCgHyy 24 92 Ph PhCO,(CH,); 4 71
4-CI-CqH, n-CHy 10 83 Ph TIPSO(CHy);s 2 55
4-Me-CgH, n-CgHyy 4 74 Ph Ph 2 64
¢-CeHu n-CgHy7 2 65 Ph Me 24 73"

? Diastereomeric mixtures of 7 were obtained with low to moderate syn-selectivity (60-82%syn). °The reaction was
performed with 2 equiv. of 1 (R* = Me) at room temperature.
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__ PtCl,-2AgSbFg (5 mol%)
RCHO + HC(OMe); + n'C].OH/Zl \SiMe3 - R)\A (5)
CI(CH,)»Cl, 70 °C, 0.5-2 h

(1.2 equiv.) la (1.2 equiv.)
R = Ph: 78%, 60%syn
R = 4-MeO,C-CgH,4: 88%, 69%syn
R = ¢c-CgHq4: 69%, 80%syn
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R = Ph: 91%, 62%syn
R = 4-O,N-CgH,: 84%, 68%syn
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