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Abstrae - The glycosidic bond of 6-alkoxy-2,3-dihydro-6H-pyran-3-ones (3) 
is made advantageously in the presence of catalytic ZnClz+etherate. A 
palladium-assisted transformation of 3 affords trans-4-alkoxy-5-hydroxy-2- 
cyclopenten-l-ones (4) in good yield. 

The construction of the glycosidic linkage is a key reaction in oligo- 

saccharide chemistry.1-3 In the instance of 6-alkoxy-2,3-dihydro_6H_pyran- 

3-ones (3), the classical Rbnigs-Knorr reaction is not applicable, because 

a glycosyl halide of 1 cannot easily be obtained.4 Instead, activation of 

1 via the crystalline benzoate 2 is feasible. Treatment of 2 with a variety 
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this work ref.5 
3a R - CH$(-CH,)C=CCH1O- 61% 23% 

3bQ - I-menthyl-O- 78% 58% - 

of alcohols in the presence of SnCl 4 has been shown to give 6-alkoxy-2,3- 

dihydro-6H-pyran-3-ones (3) (2,3-dideoxy-DL-pent-2-enopyranos-4-uloses).5 

We now report that ZnClz*etherate6 in 1,2-dichloroethane is superior to 

SnCls as a Lewis acid catalyst in this glycosidation. In a typical experi- 

ment, the sensitive 4-methyl-4-penten-2-yn-l-01 and benzoate 2 gave acetal 

3a in 61% yield,7 whereas SnC14' gave the desired acetal in 23% yield only. 

In the case of l-menthol activated zinc chloride according to Mayr6 gave 3b 

in 78% yield, whereas SnC14 gave 3b in 58% yield.' Glycoside 3a and various 

other derivatives are of considerable interest for annulation reactions.' 

Further studies were aimed at converting the series of a-alkoxyethers 3 
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Table - Improved Route to 6-Alkoxy-2,3-dihydro-6H-pyran-3-ones (3). Palla- 
dium-assisted Diastereoselective Transformation into trans-4-Alkoxy-5-hy- 
droxy-2-cyclopenten-l-ones (4). 

Yield[ %] 0 

Electrophilic Catalystb 

6-Alkoxypyran-3-one (2) ZnCl,. Yield 
Prepared* SnCl, etherate R in t'g1 

5 4 

C 67(10)' 48-64(10) CH, 62 _ 

d 
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73(1O)C 88-93(10) CH,Ph 50 

e 77-82(10) CH,CH,SiMe, SO-67 
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1 Ref. 15 ".OH 26 

OCH, 

Br 0 
Br 

i 0 Ref. 15 '**OH 24 

OCH, 

'Acetals 3a- 
t! 

were purified by chromatography (silica gel, ether/light 
petroleum). The number in brackets refers to the amount of catalyst (in 
mol%) with respect to benzoate. 'Ref. 5. Methanol adds to 3c in a consecu- 
tive Michael reaction. dDiastereomeric mix$yye, separable by column chroma- 
tography. Levorotatory diastereomer, rao3 - -26.3 (CHCIJ, c=O.615 g/100 
ml), 74%: dextrorotatory diastereomer, [cxD]'~= +26.4 (CHC13, c=O.935 g/100 
ml), isolated in lO%yield. 
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into carbocycles. Much recentgel and also earlier workI has centered on 

this general problem, viz. preparing carbocycles from carbohydrates. To 

date, many of the protocols are still lengthy and involve several operatio- 

nal steps, in which the new ring is often constructed "around" the carbo- 

hydrateI (the "annulated sugar" approachllb). 

After exploratory experiments showed the cyclic acetals 3 to disappear 

slowly in the presence of base, we conceived of utilizing transition metal 

catalysis combined with solid/liquid phase transfer conditions. Thus, ace- 

tals 3c-j were found to enter into a new one-pot reaction which afforded a 

wide range of functionalized 2-cyclopenten-l-ones (4) in simple manner. For 

0 - 
RO -o= 0 

Pd(OAc),, NaHCO, (5 eq) 
“W.OH 

0 
nBu,NCl, DMF 

3 OR 4 - 

example, 6-(2-trimethylsilylethoxy)-2,3-dihydro-6H-pyran-3-one (3e) (0.35 

g. 1.6 mmol) and freshly obtained Pd(OAc)z (36 mg, 10 mol%) were dissolved 

in anhydrous dimethylformamide (DMF) (48 ml). After addition of solid 

NaHC03 (0.67 g, 8 mmol) and nBulNCl (0.43 g, 1.6 mmol) the resulting mix- 

ture was vigorously stirred for ca. 24 h at 8O'C (TLC control). The dime- 

thylformamide was removed at reduced pressure, and the resulting residue 

was taken up in CH2C12, the filtrate was concentrated and chromatographed 

(silica gel, ether/light petroleum). The resulting carbocycles were fully 

identified by spectroscopy.14 All cyclopentenones were formed diastereose- 

lectively, i.e. the alkoxy group was always found trans to the hydroxy 

group in 4. The formation of 2-halocyclopentenones 4i,j from 3i,j shows 

that the reaction tolerates additional sensitive functionality and has 

fairly broad scope. 

In conclusion, we have described a useful method for preparing 6-alkoxy- 

2,3-dihydro-6H-pyran-3-ones (3) and have found a new and flexible palla- 

dium-assisted transformation of these carbohydrate building blocks. The 

resulting tranr-4-alkoxy-5-hydroxy-2-cyclopenten-l-ones (4) are of obvious 

interest in natural products chemistry. 
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