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Table 1. Transition-metal catalyzed stannylmetalation a) 

1. "Bu3Sn-Mtl, cat. 
R\ /H 

RCSCH c=c 
R\ /I 

2. H30+, O'C, 10 min H / lSnBun + nBu S./C=C\ 
3 3 

H 

I II 

Entry Substrate Reagent Catalyst Yieldb) Ratioc) of I/II 

R= (%) I II 

1 PhCH20CH2CH2- (nBu3Sn)2CuCN d) 75 

2 "BuSSnMgMee) CuCN 88 

3 "BujSnMgMe CuBr'SMe2 23 

4 nBu3SnA1Et2e) CuCN 86 

5 ("Bu3Sn)2Znf) CuCN 63 

6 ("Bu3Sn)2Zn Pd(PPh3)4 81 

7 Ph- "Bu3SnMgMe CuCN 898) 

8 "Bu3SnA1Et2 CuCN 888) 

9 (nBu3Sn)2Zn Pd(PPh3)4 938) 

10 ("Bu3Sn)2Zn 

11 "C1oH21- "Bu3SnMgMe 

PdC12(PPh3)2 ;;g; 

CuCN h 

12 "Bu3SnA1Et2 CuCN 87h) 

13 (nBu3Sn)2Zn Pd(PPh3)4 70h) 

36 64 

100 0 

34 66 

81 19 

26 74 

14 86 

>95 < 5 

79 21 

60 40 

>95 <5 

70 30 

38 62 

<5 >95 

a) Three mol of nBu3Sn-Mtl reagent, 
of catalyst were employed. 

one mol of acetylene compound, and 5mol% 

The ratios were determined by GLPC and 
b) Isolated sB_e,',",U~~e,s,s,o,thedr;liAserenaOgt ,;z 

produced by mixing the stannyllithium with CuCN in a 2:l ratio (see ref 2). 
e) Prepared from the stannyllithium and MeMgI (or Et2AlCl) in a 1:l ratio. 
f)Prepared from the stannyllithium and ZnBr 
using n-hexacosane as an internal standard. 

i i? a_2:1 ratio. g)GLPC yield 

sulfoxrde as an internal standard. 
) H NMR yreld usrng dlmethyl 

2.1 Hz, Ha). The other isomer IV having longer retention time (Et= 7 min) 

gave 'H-NMR (CDC13) absorption at 6 6.87 (s, 2H, H, and Hd). The assignment 

of stereochemistry of Ha and Hb were based on 'H-NMR spectral data of the 

hydrostannylation products.6 Quenching the reaction mixture with D20 

provided an isomeric mixture whose 'H-NMR shows only two signals in olefinic 

Scheme 1. 
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region at 6 5.98 and 6.82. Disappearance of higher field signal at 6 5.43 

of the compound III is consistent with the cis-addition process. 

The new reaction has provided not only simple vinylstannanes but also 

functionalized alkenylstannanes on treatment of an intermediary alkenylmetal 

species with various electrophiles. For instance, stannylmagnesation of 4- 

benzyloxy-1-butyne catalyzed by CuCN followed by the addition of Me1 (large 

excess) gave Vb in 69% yield (Scheme 2). 

Scheme 2. 

RCzCH 
"Bu3SnMgMe 

cat. CuCN 

R = PhCH20CH2CH2- 
V 

a: E 
1 

= Me (MeI, 69%), 

c: E 
1 

= H (H20, 88%), b: E1 

= Et (EtI, 73%), d: E1 
1 

= CH2=CHCH2 (CH2=CHCH2Br, 78%), 

e: E = PhCH(OH) (PhCHO, 65%) (ref 7). 

Combination of this reaction with the reported procedure for the 

transformation of vinylstannanes provided us with a simple route to regio- 

and stereoselective synthesis of trisubstituted ethenes. The compound Vb 

(0.45 g, 1.0 mmol) was treated with benzyl bromide (0.17 g, 1.0 mmol) in the 

presence of Pd(PPh3)4 (0.06 g, 0.05 mmol) 8 in benzene under reflux for 4 h. 

Usual workup and purification by preparative TLC gave VIc (0.22 g) in 81% 

yield.' 

Scheme 3. 

PhCH20CH2CH2\ ,H 
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PhCH20CH2CH2\ ,H 

El' 

c=c 

'E2 

V VI 

Via: E1 = II, E2 = PhCO (PhCOCl, 62%), 

VIb: E1 = Me, E2 

VIc: E1 = He, E2 

= CH2=CIICI12 (CH2=CHCH2Br, 87%), 

= PhCH2 (PhCH2Br, 81%). 
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\ ,SnMe3 
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