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The Unique type of acetal interlinkage between a glycosylidene (1-dehydroglycosyl) 
group and a glycose has been found in such oligosaccharide antibiotics as the evernino- 
micin~ I, flambamycin’, hygromycin B (ref. 3), and the destomycins4. In these inter- 

linkages in the field of carbohydrate chemistry, two modes are possible, depending on the 
R or S configuration of the orthoester carbon atom. However, no absolute configuration 
in these antibiotics has been determined, and no synthetic analogs have thus far been 
reported_ 

We now describe the synthesis of some analogs, and, from the results, discuss the 
configuration and conformation of the isomers. Because it is known that the orthoester 
linkage in these antibiotics is hydrolyzed under mildly acidic conditions to give the cor- 
responding lactone and ar-diol component, two methods usual for the synthesis of ortho- 
esters were examined, using 2,3,4,6-tetra-U-benzl-D-glucono-l,S-lactone (1). 

li) Reaction of 1 with epoxides’. To a solution of equirnolar amounts of 1 and 
boron trifluoride etherate in dichloromethane was added dropwise, with stirring, three 
equirnolar proportions of l-chloro-2,3-epoxypropane or 1,Zepoxypropane al 28-30’. 
The -mixture was kept for 1 h, washed successively with 2.5bl sodium hydroxide and 
water, and evaporated to a syrup which was purified on a silica gel column (eluant, 7:2 
hexane-ethyl acetate), to give the corresponding Spiro, cyclic orthoesters (2 and 3) as 
syrups in 45 and 65% yield, respectively. The presence of both of the isomers possible 
WAS indicated by the n.m.r. spectra of 2 and 3, respectively. 

A similar reaction of 1 with 5,6-anhydro-1,2-O-isopropylidene-3-O-methyl-cu-D- 
glucofuranose for 1 h gave only one of the two isomers possible, 1,2-U-isopropylidene-3- 
O-methyl-5,6-012,3,4,6-tetra-O-benzyl-D-glucopyranosyiidene)-ac-D-glucofuranose (4), 
m.p. 63-64O, [a]‘; +l? (c 0.62, CH&), in 26% Yield. The presence of the orthoester 
linkage in 4 was proved by the characteristic signal of carbon at 6 110.8 p-p-m- (from 
Me4 Si) in the ‘3C-n.m.r. spectrum. However, this method was unsuccessful in the case of 
1,2_epoxycyclohexane. 

(ii) Dehydration between 1 and wiiolsb - keotropic dehydration of a solution 

of equimolar amounts of 1 and ethylene glycol in benzene containing a catalytic amount 
of cont. sulfuric acid during 10 h and the usual processing of the reaction mixture after 
neutralization of the acid, gave, in 43% yield, the corresponding Spiro, cyclic orthoester 5 
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the resolution of the (lR, 2R)- and (lS, 2S)-trans-1 ,Zcyclohexanediols. In possible 
formulations of 4, the bulky Dglucofuranose ring should be attached to either the b or 
the a’ position, and therefore, the latter, the (lR)-pyranosylidene isomer shown, will be 
much the more stable. 

The “Newman” projection of the stable, (HZ) isomer of 9, haying a six-membered, 
Spiro, cyclic ring is presented in Fig. 2. It is obvious that the ring-oxygen side of the glyco- 
pyranosylidene moiety is the less hindered. 
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