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Pyruvic acid, as a cyclic acetal generator, is quite widespread among carbo- 

hydrate-containing, natural products. Many polysaccharides contain 4,6-acetals’, 

and 1,4-dioxolane-type acetals formed either from cis-axial-equatoria12,3 or trans- 

diequatoria14 hydroxyl groups are also known. Recently, some pyruvic acetal-con- 

taining lipo-oligosaccharides have been isolated from the antigens of the MAIS 

serocomplex5 and Mycobacterium smegmatS. 

Earlier syntheses’,* of pyruvic acetals involving 1-acetoxy-2-propanone 

afforded only very low yields, and thus were unsatisfactory for preparative 

purposes. Since neither the direct condensation of pyruvic esters9, nor the acetal- 

exchange reaction between 2,2-dialkoxypropanoic esters9J0 and dials, resulted in 

the desired pyruvic acetals, the application of some indirect routes was necessary. 

Using the procedure of Yoshimura et aZ.“J2, namely, the reaction of trialkyl- 

silylated diols with aldonolactones to give cyclospiro-orthoesters, trialkylsilylated 

diols were treated with pyruvic esters in the presence of trimethylsilyl triflate, to 

yield both isomers of the pyruvated hexopyranosides9113 or disaccharides. 

We now report on the pyruvic acetal formation reaction between diols and 

methyl pyruvate diphenyl dithioacetal, activated by methyl triflate (MT)14, di- 

methyl(methylthio)sulfonium trifluoromethanesulfonate (DMTST)iS, or nitroso 

tetrafluoroborate (NOBF4)16. These reagents were recently introduced to activate 

1-thioglycosides for the preparation of glycosides and, mainly, of complex oligo- 

saccharides”. 

It is known that the 0x0 compounds can be regenerated from their thioacetals 

by alkylation. The alkylations were achieved by different methods, such as with 

methyl iodide in acetonels, with methyl fluorosulfonate (“magic methyl”) in sulfur 

dioxider8, benzene19, or dichloromethane20, or with triethyloxonium tetrafluoro- 

boratezl. Transformation of dithioacetals with NOBF, to afford the corresponding 

carbonyl compounds22 has also been reported. Thioacetals were interchanged to 

give acetals by using methyl fluorosulfonate20,23. 
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To prepare 4,6-O-[(l-carboxymethyl)ethylidene]hexopyranosides, com- 

pounds 1, 2, and 3 were used as diols, and methyl pyruvate diphenyl dithioacetal 

(4) was the acetalation reagent. Typically, a mixture of 1 mmol of a diol and 1.2 

mmol of thioacetal 4 in dichloromethane (10 mL), was stirred for 10 min at -20” 

under dry argon, followed by the addition of MT (6.6 mmol), DMTST (8.8 mmol), 

or NOBF, (2.4 mmol), the course of the reaction being monitored by t.1.c. After 

disappearance of the starting dials, the mixture was diluted with dichloromethane 

(50 mL), and treated with an excess of saturated NaHCO, solution. The products 

were isolated by extractive workup, and the diastereoisomers were separated by 

column chromatography. The conditions of the reactions and the physical data for 

the products are given in Table I. On the basis of the isomeric ratio determined by 

t.l.c., it is suggested that the thermodynamic products are the (S)-isomers. 

OMc MC OMc 

2R = BZ 6,RI R = Bz 
BZ = PhCO 

B.?, = PhCHZ Me 

I 
cozt-le 
I 

Determination of the configuration of the acetalic carbon atoms was based 

on the values of the chemical shift of the methyl groups, using regularities earlier 

observed7-9. 

Mechanistically, these reactions are presumed to proceed via different inter- 

mediates, such as -S+(CH,)Ph (MT), -S+(SCHJPh (DMTST), or -S+(NO)Ph 

(NOBF,), to generate carbonium cations, which are then attacked by the 

nucleophiie, to give hemithioacetals, and, finally, acetals. 

The present methodology might contribute to the synthesis of otherwise 

difficultly available acetals of complex natural products. 
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