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Abstract: Acetylenic silyl ethers are converted catalytically to the 

corresponding conjugated dienol silyl ethers by ruthenium hydride 

complexes. 

The double bond migration of olefins catalyzed by transition metal 

complexes has been investigated in detail for a long time. 1) However, the 

reaction usually affords isomeric mixture of products, and accordingly, has 

scarecely utilized for organic synthesis. In the previous paper, we reported 

a catalytic isomerization of ally1 silyl ethers to silyl enol ethers using a 

ruthenium dihydride complex.L' The reaction gives a sole product to offer 

a useful preparation method of silyl enol ethers from ally1 alcohols. We have 

further applied the reaction to an isomerization of acetylenic silyl ethers to 

dienol silyl ethers which are easily converted to acetals, a,B-unsaturated 

ketones, and 1,4-dicarbonyl compounds. 
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Isomerization of acetylenic ethers 3 to the corresponding dienol ethers 3 

proceeds facilely by heating of 3 at 150-180°C in benzene containing a catalytic 



amount of ruthenium hydride complexes. Practically, a mixture of acetylenic 

silyl &ber 9 (5mmol) and the catalyst RuH(C1) (PPh3)3Tol (Tel; toluene, ca 5 

1lmol1 in dry benzene 15 ml) was sealed in Pyrex tube and heated at 15O*C for 

5 hrs. After cooling, removal of solvent left a colorLess oily liquid of 

1,4-bis(trimethylsi3oxy)-1,3-butadiene (?,a)3) as a 1 : 1 mixture of (2,Z) and 

(Z,E) stereo isomers in a quantitative yield. The reaction is specific for 

acetylenic ethers and the results of the isorrerization of the other acetyleni 

ethers are shown in Table 1. 4) When R2 was hydrogen, 3 was converted almost 

quantitatively to the corresponding diene but substitution of R2 by an alkyl 

group decreased the yield of 3. The reaction was not applicable to terminal 

acetylenes and the reactants having a hydroxy group which deactivated the 

ruthenium hydride catalysts. 

Although isomarization of acetylene by transition metal complexes has 

scarecely reported, base-catalyzed isomerizations have been reported by sever 

authors. 5) The base-catalyzed reaction gives usually 1,2-diene 6, but this 

reaction affords 1,3-diene selectively. The difference of the isomerized 

Table 1. Isomerization of acetylenic silyl ethers to dienol silyl 

ethers catalyzed by ruthenium hydride complexes. a) 

Entry 
Acetylenic ether (&) Reaction conditions Dienol 

RI R2 R3 Catb) Temp(*C) Time (hr) 

ether (2) 

Yield (%I' 

1 la 0SiMe2 H SiNa a 150 5 100 

2 D OMe Me SiW3 b 180 48 65 

3 l& OMe Et SiMe3 b 180 48 60 

4 39 n-Pr H SiB?, a 3.80 120 100 

5 * n-Pr Me SiEile3 a 180 24 63 

6 J& n-Pent Me SiMe3 a 180 24 51 

7 sMe H Me a 180 24 70 

a) The usual scale was as fallows; $ (5 mmol} and the catalyst (50 ~mol) in 

ml of dry benzene. b) Catalyst: a, RuD(c1) (PPhs) gTol. b, RuH(C1) (CO) (PPh,)3 

c) The yield was determined by glc and nmr spectra. Recovered material athe 

than 1,3-diene was only the starting acetylenic silyl ether except entry 7 

where a small amount of the Diels-Alder reaction product between 5 and 3was 

observed. 



products is well mplained by the mechanism involving addition and elimination of 

ruthenium hydride (eq. 2) F which haa been established in the double bond migxaticm 

of olefins. 71 Allene derivatives may be formed first and the consecutive addition 

of hydride to the central carbon of l,Z-diem and ruthenium metal to the terminal 

me causes further migration of double bond to fcmnt 1,3-diem derivatives as the 

final product. 
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The utility of the isomrized products is &monstrated by the conversions of 

silyl dienol ethers to various synthetic iatexmediates. y-Ketoaldehydes and 

a,6-unsaturated ketones were easily obtained by the hydrolysis of $. in alcoholic 

acid and base, respectively. Utilization of the product 3 is depicted in Scheme 

1. 8) Desiloxylation of $by alcoholic HCl yields acetals+$., Thioacetals $. were 

prepared by the treatmsnt of 3~1th -g&seous XC1 in RSH. Diem sthus provides 

a qeneraf synthetic method of l,rl-dicarbonyl co~~.ds, useful precursors of 

by hydrdysd~ cyclopsntenones, by the alkyLati& of tbioacetals4$ followed 
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