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Note 

A short synthesis of 1,2,3-tris(tert-butyldimethylsilyl)-6,7- 
dideoxy-6-C-methyl-a-D-gluco-heptofuran-6-enose from 
D-glucurone* 
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The titanocene methylidene complex 1 converts esters and lactones into enol 

ethers, which is not possible with conventional phosphorus-containing Wittig-type 

reagents’.*. The complex 1 is generated from the pure Tebbe reagent 23 either directly, or 
in an aluminium-free state via Grubbs titanacyclobutane 32.4.5. Recently’, dimethyltita- 
nocene has also been shown to methylenate carbonyl compounds. 

Unfortunately, commercially available pure 2 is expensive because rather trou- 
blesome special techniques are required to isolate it in pure form6 from the trimethylalu- 
minium titanocene dichloride mixture used in its synthesis. Consequently, this led us’ 
and other? to develop a simple method for methylenating carbonyl compounds, which 
employs the crude reaction mixture used to prepare reagent 2. The excess of orga- 
noaluminium compounds present did not usually interfere’.” with the methylenation of 
carbonyl groups, as found in reactions that ran for 1.5 h with sugar aldehydes, ketones, 
esters, and S-lactones; with y-lactones; lactols were formed, whereas with pure 2 these 
y-lactones also gave enol ethers’. 

We now report how the tris(tert-butyldimethylsilyl) derivative 4 of P-D-glucuro- 
no-6,3-lactone reacts under these methylenation conditions. The tris-silyl derivative 4 
was readily prepared (80%) from D-glucurone after chromatography, to remove the 
10% of the a anomer. 

Thus, treatment of a solution of 4 in toluene with a mixture of titanocene 
dichloride and trimethylaluminium (2.1 and 4.3 mol, respectively) gave, after 90 min, a 
high yield of the tris-silylated olefinic sugar derivative 9. This material was shown not to 
be the olefin 5, formed by simple Wittig-type methylenation, since the molecular weight 
(determined by f.a.b.-mass spectrometry) and chemical composition indicated that two 

carbon atoms had been added to the lactone. This conclusion was borne out by the 
‘3C-n.m.r. spectrum, which indicated 9 to be a tris(tert-butyldimethylsilylated) 6,7- 

* Dedicated to Professor Grant Buchanan on the occasion of his 65th birthday. 
* To whom correspondence should be addressed. 
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petroleum--ether, 10: 1) revealed a 1:9 Q-mixture (R, 0.54 and 0.41, respectively). The 

mixture was then poured into ice-water and extracted with ether, and the extract was 

concentrated. Column chromatography (light petroleum-ether, 20:1) of the residue 

gave 4 (2.35 g, 80%), m.p. 102-104” (from ethanol-water), [x], t24.5” (L. 1); v,,, 1800 

cm ‘(C=O). N. m.r. data (CDCI,): ‘H, 6 5.16 (s, I H, H-l)“, 4.70 (dd, 1 H, Ji,, 6.2 Hz, 

H-3),4.50(d, 1 H,Jz,,4.2Hz, H-2),4.26(d, I H,J,,,OHz,H-4),4.12(s, 1 H,H-5),0.84, 

0.78, and 0.76 (3 s, 9 H each, 3 ‘Bu), 0.08.0.05, and -0.02 (3 s, 6 H each, 3 MeSi); “C, 6 

173.2(C=O), 105.8(C-1),83.2,80.3,79.3.and71.1 (C-2,3,4,5),25,7(CMe,), 18.4, 18.1, 

and 18.0 (3 Me,CSi), -4.5, -4.8, -4.85, --4.9, -5.3, and -5.5 (3 Me,Si). 

Anal. Calc. for C,,H,,O,Si,: C, 55.60; H, 9.65. Found: C, 55.75; H, 9.82. 

1,2,3-Tris-O-(tert-butyldime~hylsily/)-6,7-dideo~~-6-C-methyl-~-~-gluco-hept-6- 

enofirunose (9). .- 2~ Trimethylaluminium in toluene (10.2 mL, 20 mmol) was mixed 

under argon with titanocene dichloride (2.48 g, 10 mmol) at room temperature. After 72 

h, a portion (2.24 mL) of the solution was added to a solution of 4 (0.52 g, 1 .O mmol) in 

toluene (6 mL), tetrahydrofuran (2 mL), and pyridine (10 pL) at - 40” under argon and 
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