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In our previous communications ‘-’ on the synthesis of glycosides of steroid 

and triterpenoid alcohols by the orthoester method, we noted the formation of by- 

products. It was assumed2*5 that orthoesters, isomeric with the glycoside acetates, 

may be the source of the by-products, even though the presence of such orthocsters 
was not detected in the reaction mixtures. Furthermore, 1 mmoie of 3,4,6&-G 
acetyl-er-D-glucopyranose 1,2-(cholesteryl orthoacetate) (1) in the presence6 of 
0.04 mmole of EIgBrz in nitromethane, with azeotropic distillation for 2.5 h, gave 
cholesteryl P-D-glucopyranoside tetra-acetate (17.8%), dicholesteryl ether (lOS%), 

cholesteryl acetate (11 .l %), and cholesterol (55.0%). 
We now report on the behaviour of sugar orthoesters in the glycosylation of 

polycyclic alcohols, using various solvents but no catalyst. It was established that 
3,4,6-t& O-acetyl-I ,2- O-(1 -MT-butyloxyethylidene)-cr-D-glucopyranose (4) and 3,6- 

1 R= R’ 3R=R" 
ZR=R- 
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di-U-acetyl-1,2-O-(l-methoxyethylidene)-4-0-(2,3,4,6-tetra-O-acetyl-a-D-gluco- 
pyranosyI)-c+D-glucopyranose (5) undergo transesterif?cation with cholesterol, 
yielding 1 and 2 respectively. The orthoester 5 is transestefied by betulin mono- 
acetate at C-3, to give 3. The formation of l-3 takes place in toluene and solvents 
used in the synthesis of glycosides by the orthoester method7-g. 

TABLE I 

Expt. Carbohydrate 
portion of orrhoesrer 

(mm04 gl 

ROH Soluent 
(mmoL g) (10 ml) 

Time Orthoester 

(h) yield (%)“ 

5 (0.5,0.323) 

5 (0.5, 0.323) 

5 (0.5, 0.323) 

5 (1,0.650) 

4 (1, 0.370) 

4 (1, 0.370) 

5 (0.5,0.325) 

5 (1, 0.650) 

Cholesterol 
(0.5,0.194) 

Cholesterol 
(0.5, 0.194) 

Cholesterol 
(0.5, 0.194) 

Cholesterol 
(0.5, 0.193) 

Cholesterol 
(0.5,0.194) 

Cholesterol 
(0.5,0.194) 

3-0-Acetylbetulin 
(0.5, 0.243) 

3-0-Acetylbetulm 
(0.5, 0.243) 

Nitromethane 

Chlorobenzene 

Toluene 

Toluene 

Toluene 

Dichloroethane 

Nitromethane 

Toiuene 

2.5 2 51.7 

0.5 2 37.1 

2.5 2 65.8 

2.0 2 75.3 

1.5 1 89.7 

1.5 1 18.7 

2.5 3 75.0 

1.5 3 88.0 

“In F.xpts. 1-6, the orthoester yields are given for crystalline products, and in 7-8, for chromato- 
graphically homogeneous material. 

The results of experiments 1-8, shown in Table I, indicate that the formation 
of orthoesters of the types l-3 may occur in parallel with the formation of poly- 
cycIic aIcoho1 gIycosides. The conditions (Expts. 4 and 8), under which trans- 
estefication of 4 and 5 by cholesterol and of 5 by betulin acetate at C-3 takes place 
in toluene, may be used for preparation of steroid and triterpenoid orthoesters in 
addition to other methods described previously l”sl ‘. The structures of l-3 were 
co-ed by analytical data, hydrolysis’, and n.m.r. data. SingIets at 6 1.74-1.75 
indicate an e&o-configuration for Me-2 in the dioxolane ring1o-12. The reaction 
mixtures (Expts. l-8) were concentrated to dryness and the residues were chromato- 
graphed’ ’ on a column of Silica Gel KCK (150-180 mesh), using light petroleum- 
acetone (30:1-13.5:1). T.1.c. on Silica Gel (5-40 pm, Czechoslovakia, La Chema), 
using light petroleum-acetone @I), gave the following compounds: I, m.p. IOI-102”, 
[a]? f2” (c 0.63, chloroform); lit.‘*“, m-p. 98-100°, [a]:’ +2” (chloroform); 2, 
m.p. 162-164’ (from methanol), [a]fp -1-50” (c 0.45, chloroform) (Found: C, 63.67; 
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H, 8.14. Cs3H,,0,, talc.: C, 63.33; H, 8.02%); 3, m.p. 190-192” (from methanol), 

[a]:’ +65” (cO.91, ddoroform) (Found: C, 63.04; H, 8.03. Cs8Hs60z0 talc.: C, 63.14; 
H, 7.85%). 
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