


 

 

  
  

  
  

 

forum in FORUM    

30  

15 2010  

 
 

  

  

SPR    

Attune    

XPS ESCA    

   

 
  

  
 

22    
22  
22

 
22

  
 

 



1  

 

 
, , 

. , 
. , 

. , 
, . , 

.  
, , 

. 
, . 

, . , 
, 

, 
.  

, . 
, . , 

, .  
, 

. , 
, , 

, , , 
. 3 11 , 10

. , , 
. , 3 11 , 
. , 

, . 
. , . 

, . 
, , 

. , , 
, , . , , 

.  
, 

. 
.  



2

Development of new synthetic organic reactions using vinylsilanes and platinum catalysts 

Department of Applied Chemistry 
Katsukiyo MIURA, Hidenori KINOSHITA 

 
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(II)-catalyzed 
nucleophilic addition of vinylsilanes at the b- or g-position leading to vinylation or allylation products, respectively.  
Under catalysis by PtCl2-2LiI, (Z)-vinylsilanes reacted with aromatic aldehydes at the position b to silicon, affording 
allyl silyl ethers in good to high yields.  Use of MnI2 instead of LiI was effective in the vinylation of aliphatic 
aldehydes.  We also succeeded in the one-pot vinylation of aldehydes with terminal alkynes and Et3SiH, in which 
PtCl2 successively catalyzed hydrosilylation of alkynes with Et3SiH and vinylation of aldehydes with the vinylsilanes 
formed.  In contrast, under catalysis by PtCl2-2AgSbF6, 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)3 were 
used instead of dimethyl acetals, the allylation products were obtained directly from aldehydes. 
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PtCl2 1-  (Z)- 1a
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2a (R = Ph) 2a 1a β

PtI2 PtCl2 LiI
 

Pt cat. (10 mol%)

Cl(CH2)2Cl, 70 °C
R

OSiMe3

1a (2 equiv.)

RCHO + n-C10H21 SiMe3
(1)

n-C10H21
2  

PtCl2-2LiI 1a 1

LiI MnI2  

Table 1 PtCl2-LiI 1a  
R Time (h) Yield (%)  R Time (h) Yield (%) 
Ph 2 82  4-Br-C6H4 48 91 
4-O2N-C6H4 24 84  4-I-C6H4 36 71 
4-MeO2C-C6H4 48 77  4-MeO-C6H4 2 18 
4-F-C6H4 24 89  c-C6H11 5 38 (71) a 
4-Cl-C6H4 5 90  n-C8H17 4  0 (64) a 
a MnI2 was used instead of LiI. 
 

β 1a
β

β
β SiMe2Ph, SiMe2t-Bu, SiEt3

1a (E)-1a 1a
2a  

Table 2 1  

                 
Ph

OSi

PhCHO R1 Si
R1

+
PtCl2-2LiI (10 mol%)

Cl(CH2)2Cl, 70 °C
1 (2 equiv.) 2  

R1 Si Time (h) Yield (%)  R1 Si Time (h) Yield (%) 
Me SiMe3 2 78  H SiMe3 2  0 
MeO(CH2)5 SiMe3 46 79  n-C10H21 SiMe2Ph 10 60 
BnO(CH2)5 SiMe3 24 81  n-C10H21 SiMe2t-Bu 24 29 
Ph SiMe3 10 69  n-C10H21 SiEt3 10 82 
c-C6H11 SiMe3 24  5  n-C10H21 SiMe3 (E) 24 60 
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 (PtX2) 
PtCl2 LiI LiPtX3 (X = Cl, I) 1 Zeise 3  

X = Cl, I

LiPtX3

1
2

RCHO

R1 Si
R

OSi PtX2

HR1

5

PtX3

– PtX2
PtX2R1

Li

Li

RCHO Si
+

X

– LiX
(2)

3
4  

4
4 β 5 1,2-

2 PtX2  

PtCl2 1-
(E)-

LiI
LiI p- BQ

 

n-C6H13
SiEt3

n-C6H13
Et3SiH (1 equiv.)
PtCl2 (5 mol%)

Cl(CH2)2Cl
rt, 3 h

+
n-C6H13

Et3Si
88%, E : regio = 8 : 1

PhCHO (0.5 equiv.)
BQ (10 mol%)

LiI (10 mol%)
70 °C, 12 h

Ph

OSiEt3

n-C6H13

(3)

85% based on PhCHO

 

 

PtCl2-2LiI 6a 1a 7a
LiI AgSbF6 7a 8

7a 6a 8 π-Lewis
Lewis 1a 8 6a  

1a+
OMe

Ph OMe

cat. Pt(II)

Cl(CH2)2Cl

OMe

Ph +

OMe

Ph

26%
0%

3%
84%

PtCl2-2LiI (10 mol%), 70 °C, 24 h:
PtCl2-2AgSbF6 (5 mol%), 70 °C, 4 h:

7a

(4)
n-C9H19

8
6a

n-C9H19 n-C9H19
SiMe3

 

1a
1a 7

 
Lewis 6

7
7
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Table 3 1  

              

+
OMe

R OMe

OMe

R

7

PtCl2-2AgSbF6 (5 mol%)

Cl(CH2)2Cl, 70 °C
SiMe3

1 (1.2 equiv.)

R2

R2
6  

R R2 Time (h) Yield (%) a  R R2 Time (h) Yield (%) a 
4-O2N-C6H4 n-C8H17 24 76  Ph MeO(CH2)3 1 55 
4-MeO2C-C6H4 n-C8H17 24 92  Ph PhCO2(CH2)3 4 71 
4-Cl-C6H4 n-C8H17 10 83  Ph TIPSO(CH2)3 2 55 
4-Me-C6H4 n-C8H17 4 74  Ph Ph 2 64 
c-C6H11 n-C8H17 2 65  Ph Me 24 73 b 
a Diastereomeric mixtures of 7 were obtained with low to moderate syn-selectivity (60-82%syn).  b The reaction was 
performed with 2 equiv. of 1 (R2 = Me) at room temperature. 
 

RCHO + HC(OMe)3
PtCl2-2AgSbF6 (5 mol%)

Cl(CH2)2Cl, 70 °C, 0.5-2 h
(5)+

1a (1.2 equiv.)

n-C10H21 SiMe3

(1.2 equiv.)

OMe

R
n-C9H197

R = Ph: 78%, 60%syn
R = 4-MeO2C-C6H4: 88%, 69%syn
R = c-C6H11: 69%, 80%syn  

9
PtCl2-2AgSbF6 10

10  

NHCO2Me

R NHCO2Me
9

+

1a (1.2 equiv.)

n-C10H21 SiMe3

PtCl2-2AgSbF6 (2.5 mol%)

Cl(CH2)2Cl, 70 °C, 24 h

NHCO2Me

R
n-C9H1910

R = Ph: 91%, 62%syn
R = 4-O2N-C6H4: 84%, 68%syn

(6)
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22  
 

   
pH mg L 

 6 10  8 30  11 19   
 15:30 13:10 11:50  

 59.0  54.0  37.0  380  
pH  7.3 8.1 8.4 5 9  

BOD  210.0  370.0  600  
SS  130.0  240.0  600  

(  6.0  30.0  30  
 84.0  67.0  52.0  240  

 5.00  5.60  4.00  32  
 49.0  10.0  23.0  220  

 0.01  0.01  0.01  0.1  
 0.10  0.10  0.10  1  
    1  

 0.010  0.01 0.020  0.1  
 0.05  0.05  0.05  0.5  

 0.010  0.010  0.010  0.1  
 

 
0.0005  0.0005  0.0005  0.005  

(PCB     0.003  
 0.0300  0.0300  0.0300  0.3  

 0.0100  0.0100  0.0100  0.1  
 0.0200  0.0200  0.0200  0.2  

    0.02  
 0.0100  0.0100  0.0010  0.1  

 0.010  0.010  0.010  0.1  
 0.50  0.50  0.50  5  

 0.30  0.30  0.30  3  
 0.20  0.20 0.20  2  

 1.0  1.0  1.0  10  
 1.0  1.0  1.0  10  

 0.20  0.20  0.20  2  
 1.00  1.00  1.00  10  
 0.80  0.80  0.80  8  
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Pressure-induced ferromagnetic to antiferromagnetic phase transition in Ce2Ni5C3. 
Yamada, A. Matsubayashi, K. Uwatoko, Y. Kondo, K. Katano, S.; Kosaka, M. Solid State Communications 

2010, 150, 725-728. 

Atropisomerism of the 1,3-cyclohexadiene Derivatives Induced by Steric Congestion.  

Nakayama, J. Iguchi, K.; Fujihara, T. Phosphorus, Sulfur and Silicon and the Related Elements  2010, 185, 
1131-1141. 
 
A novel method for thiiranation of alkenes with 1,1 '-dithiobis(1H-1,2,4-triazole). 

Sugihara, Y. Onda, K. Sato, M.; Suzuki, T. Tetrahedron Letters 2010, 51, 4110-4112. 
 
Thermal reaction of a (hydrido)(selenolato)platinum(II) complex having a dibenzobarrelenyl group 
leading to three cyclometalations. 

Ishii, A. Yamaguchi, Y.; Nakata, N. Dalton Transactions 2010, 39, 6181-6183. 
 
Hydroselenation and Carboselenation of Electron-Deficient Alkynes with Isolable 

(Hydrido)(selenolato)platinum(II) Complexes and a Selenaplatinacycle Bearing a Triptycene Skeleton.  

Ishii, A. Kamon, H. Murakami, K.; Nakata, N. European Journal of Organic Chemistry 2010, 1653-1659. 
 
Research using center devices. Specially single crystal x-ray interpretation apparatus. 

Ishii, A. CACS Forum 2010, 1, 19-22. 
 

Cleavage of C-S and O-H Bonds by Platinum(0) Complexes To Give Five-Membered 
1,2-Oxaplatinacycles. 

Nakata, N. Furukawa, N. Toda, T.; Ishii, A. Angewandte Chemie, International Edition 2010, 49, 
5784-5787, 5784-5787. 
 
Syntheses of Selenolato-Bridged Dinuclear Hydridoplatinum Complexes [Pt2H2(μ-SetBu)2(PPh3)2] and 

[Pt2H(SetBu)(μ-SetBu)2(PPh3)2]: Unusual Thermal Reaction of 
Hydrido(1,1-Dimethylethaneselenolato)Platinum Complex cis-[PtH(SetBu)(PPh3)2]. 

Nakata, N. Ikeda, T.; Ishii, A. Inorganic Chemistry 2010, 49, 8112-8116. 
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cyclooctane-1,2-dithiolato ligands. 

Nakata, N. Sakashita, M. Komatsubara, C.; Ishii, A. European Journal of Inorganic Chemistry 2010, 
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Synthesis and thermal reaction of hydrido(selenolato) platinum(II) complex having a 
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Nakata, N. Yamaguchi, Y.; Ishii, A. Journal of Organometallic Chemistry 2010, 695, 970-973. 
 
Synthesis and Properties of Hydrido(selenolato)platinum(II) Complexes Bearing Chelating Phosphine 
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Nakata, N. Yoshino, T.; Ishii, A. Phosphorus, Sulfur and Silicon and the Related Elements  2010, 185, 
992-999. 
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Windhager, J. Apfel, U.-P. Yoshino, T. Nakata, N. Goerls, H. Rudolph, M. Ishii, A.; Weigand, W. 

Chemistry--An Asian Journal 2010, 5, 1600-1610. 
 

Formation of pentaorganostannates from bis(2-bromo-2'-biphenyl)stannanes and tert-butyllithium upon 
substitution of alkyl and aryl groups on tin atoms.  

Saito, M. Imaizumi, S.; Tajima, T. European Journal of Inorganic Chemistry 2010, 2153-2157. 
 
Synthesis and structures of lithium salts of stannole anions. 
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Synthesis, Structures, and Properties of Plumboles.  
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Related Elements 2010, 185, 1068-1076. 
 
Dilithioplumbole: A Lead-Bearing Aromatic Cyclopentadienyl Analog. 
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Synthesis and structures of heterasumanenes having different heteroatom functionalities.  

Saito, M. Tanikawa, T. Tajima, T. Guo, J. D.; Nagase, S. Tetrahedron Letters 2010, 51, 672-675. 
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simulations. 
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dynamics simulations. 
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Application of exfoliation dissolved graphene to organic semiconductor thin film device.  
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Fabrication of graphene by chemical methods and its application to organic semiconductor devices.  
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Generation of nucleotide sugars for biomass formation in plants.  
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Impaired insulin secretion from the pancreatic islets of hypothyroidal growth -retarded mice  
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Endocrinology 2010, 206, 195-204. 

Molecular cloning of bullfrog D2 dopamine receptor cDNA: tissue distribution of three isoforms of D2 

dopamine receptor mRNA.Nakano, M. Hasunuma, I. Okada, R. Yamamoto, K. Kikuyama, S. Machida, T.; 
Kobayashi, T. General and Comparative Endocrinology 2010, 168, 143-148. 

D2 Dopamine receptor subtype mediates the inhibitory effect of dopamine on TRH-induced prolactin 
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Nakano, M. Minagawa, A. Hasunuma, I. Okada, R. Tonon, M.-C. Vaudry, H. Yamamoto, K. Kikuyama, S. 
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FGF receptor gene expression and its regulation by FGF signaling during early zebrafish development.  
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Deletion of a novel F-box protein, MUS-10, in Neurospora crassa leads to altered mitochondrial 
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High efficient gene targeting on the AGAMOUS gene in an Arabidopsis AtLIG4 mutant. 
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Development of desiccation tolerance and vitrification by preculture treatment in suspension -cultured 

cells of the liverwort Marchantia 

Hatanaka, R.; Sugawara, Y. Planta 2010, 231, 965-976. 

Synthesis of new CO2-soluble ruthenium(II) and cobalt(II) polypyridine complexes bearing fluorinated 
alkyl chains and their application to photoreduction of liquid CO2. 
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