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Abstract: The bimetallic species, “Bu2Mg.2Et3Al has been found to be 

effective for the carboalumination of silylacetylenes. 

Carbometalation of terminal acetylenes with Me3A1 is catalyzed by 

transition-metal compounds such as Cp2TiC12 or Cp2ZrC12 and finds extensive 

applications in olefin synthesis.’ The successful reaction is ascribed to 

such bimetallic species 1 as derived from Cp2ZrC12 and 2Me3A1.2 The 

compound, “Bu2Mg.2Et3Al (2) ,3 carrying a similarly bridged structure has 

been found to be effective for the carboalumination of silylacetylenes.4 
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Treatment of 1-trimethylsilyl-1-dodecyne with 2 in chlorobenzene- 

heptane (1:lO) at 60°C for 3 h followed by the addition of water gave 

stereoisomeric mixtures (E/Z = l/l) of ethylated vinylsilane (3)5 and 

butylated one in a 5:l ratio in 80% combined yield (Scheme 1). The 

accompanying 8 elimination followed by hydroalumination or hydromagnesation 

occurs to a minor extent, if any, as the expected by-product, l-trimethyl- 

silyl-1-dodecene, has been detected in less than 3% yield. The use of the 

reagent prepared from nHex2Mg and Et3Al (“Hex2Mg/Et3Al = 1:5) instead of the 

compound 2 improved the yield of ethylated product, as only a trace of the 

hexylated one was detected (<3%). In the absence of 

silyl-2-ethyl-1-dodecene (3) was obtained in ca 50% 

heating at 60°C for 10 h. Moreover, the compound 3 
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trimethylsilyl-l-dodecene (10% yield) and an unidentified olefinic compound 

(ca 10% yield) which could not be separated from 3 by silica gel column 

chromatography. The coexistence of "Hex2Mg is thus essential for carbo- 

metalation reaction to be of preparative value. 

As summarized in Table 1, carboalumination of simple silylated 

acetylenes such as 1-trimethylsilyl-1-dodecyne proceeded in a regiospecific 

but nonstereoselective manner. In contrast, however, substrates carrying 

unsaturated groups in conjugation of the triple bond gave high or exclusive 

trans selectivities, as it turned out. A typical procedure is as follows. 

A hexane solution of triethylaluminum (1.0 M, 3.0 ml, 3.0 mmol) was 

added to a heptane solution of "Hex2Mg (0.6 mmol)atO"C and the mixture was 

stirred for 10 min at 0°C. Then a solution of (E)-1-dimethylphenylsilyl-3- 

decen-1-yne (0.27 g, 1.0 mmol) in hexane-chlorobenzene (2.0 ml, 5:l) was 

added and the resulting mixture was heated at 60°C for 2 h. Workup (Et20, 

1N HCl) followed by chromatography on a silica gel column gave (E,E)-1,3- 

diene 4 (R1 = C6H13CH=CH-, R2 = Et, X = SiMe2Ph) in 95% yield as an oi16: 

bp 125-130°C (bath temp, 1 Torr); IR (neat) 2900, 2830, 1560, 1465, 1245, 

1110, 965, 840, 725, 698 cm-'; 'H-NMR (CDC13) 60.43 (s, 6H), 0.88-1.13 (m, 

6H), 1.15-1.58 (m, 8H), 2.25 (m, 4H), 5.50 (s, lH), 5.71 (dt, J = 15.8 and 

6.8 Hz, lH), 6.02 (d, J = 15.8 Hz, 1H); 13C-NMR (CDC13) 6135.5, 133.8, 

131.0, 130.9, 128.7, 127.7, 125.5, 32.9, 31.8, 29.8, 29.4, 25.5, 22.6, 14.5, 

13.1, 0.0. The stereochemistry of the product was identified by the 

comparison with the sample prepared independently by the reported 

procedure.7 It is worth noting that the steric integrity of the original 

double bond is preserved during the reaction pathway. Thus, (Z)-l- 

trimethylsilyl-3-decen-1-yne provided only (E,Z) isomer (Table 1, run 10). 

The intermediary alkenyl metal species could be transformed further in 

a next step. Iodinolysis followed by protodesilylation8 gave (Z,E)-l-iodo- 

2-ethyl-1,3-decadiene in 85% overall yield. Another (E,E) isomer was 

prepared in 70% yield via ethyl metalation-hydrolysis-iododesilylation' 

(Scheme 2)." 

As shown in Scheme 3, a silylacetylene was treated, in the presence of 

"Hex2Mg, with an alkenylaluminum derived from another silylacetylene via 

hydroalumination.11*12 Thus were obtained diene mixtures of 6 and 7.13 

Treatmentofthe mixture of 6band 7bwithnBu4NFinDMS08 gave a mixture of 
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Table 1. Carbometalation of alkynylsilanes catalyzed by "Hex2Mga 

R&X 
1) RiAl-nHex2Mg R!, ,H 

1 
R, X 

+ 

2) H30+ 
* 2,C'C 

'X R2' 
c=c: 

R 4 

Run Alkynylsilane 
Aluminum Product 
Reagent Y (%I Ratio of 4/5 

1" C6H13CrCSiMe3 Et3A1 85 50/50 

2 "Pr3A1 92 50/50 

3 "C6H13CtCSiMe2Ph Et3A1 80 50/50b 

4 "Bu3A1 85 50/50c 

5 u- CzCSiMe2Ph 

6 PhCaCSiMe3 

7 

Et3A1 87 60/40 

8 "C6H13/\\/CzCSiMe3 

9 

Et3A1 

"Pr3A1 

Et3A1 

"Pr3A1 

Et3A1 

"Pr3Al 

Et3A1 

65 

67 

90 

92 

76 

72 

87 

99/l 

95/5 

95/5 

95/5 

99/l 

95/5 

95/5 

10 nC6H13AC8CSiMe3 

11 

12 
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a) Three mol of ~3~1, 0.6 mol of nHex2Mg, and 1.0 mol of acetylene 
substrate were employed. The reactions were performed at 60°C in 
hexane-chlorobenzene (10: 1). b) See, ref. 5 c) The product was a 

mixture of butylated vinylsilane and hexylated one (4:l). 

(E,E) and (E,Z)-l-trimethylsilyl-2-propyl-1,3_decadiene, both isomers being 

identical with those prepared above (Table 1, run 9 and 11). The addition 

proceeded completely in cis fashion. The new method was applied to the 

stereoselective synthesis of trienyl iodide (Scheme 3). 
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