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THE development of general methods for preparation of
glycosides is onme of the acute problems of carbohydrate
synthetic chemistry. K11 of the now existing methods lead-
ing to glycvosides with complex aglycomes including oligosse-
oharides are based on the long kmown Koenigs-Kmorr reactiem
/1,2/. The complicated nature of this reaction brings about
low yields and difficulties during isolation. Numerous
attempts to make the method more reliable were practiocelly
unsuccessful. Hence, it seemed advisible to Iook for princi-
pally novel. approaches.

We have found acetylated monosaccharide 1,2-alkylortho-
acetates to react with aleohols in the presence of catalytic
amounts of HgBr, and toluenesulphonic acid (or sometimes im
the absence of the latter) resulting in good yields of
acetylated 1,2-trams-glycosides or of isomeric orthoesters,

depending on the reaction conditions.
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3,4,6-Tri-0-acetyl-1,2-0-(methylorthoscetyl)-ol-D-

~glucopyranose (I) and cholesterol (II) when boiled in
nitromethane in the presence of 0.001 moles HgBr, amd
0.00075 moles p-toluenesulphonic aeid per mole of (I}
afforded 3,4,6-tri-0O-acetyl-1,2-0-(cholesterylorthoacetyl )}~
~o{=D-glucopyramose (III), 26%, m.p.98-102° (dec.) (from
methanol),/a¢/p-2° % 2°(in CHCl3) (Found: C 68.69, H
9.01; CyqBg,045 Tequires: C 68.86, H 9.00%) and 2,3,4,6-
tetra-O-aeetyl—P -cholesteryl-D-glucopyranoside (IV),15%,
m.p.156-158° (from methamol), /el/p-27° % 2°(4n CHC1,), mo
depression of m.p. on admixture with authentiec sample (cf.
/3/: m.p.15T=159%, /fo¢/p-25° in CHCl3). The compounds
were isolated from the reaction mixture by adsorption
chromatography on neutral alumina (alumina of activity
grade III by Brockman and gradient elution with 0014———
—= CHC1y or CgHg —= CHCl; were used here and throughout).

The direction of this reaction was completely determined

by the amount of EgBrz added and on the nature of the
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solvent, We have succeeded in firmding proper conmditioms
to direct the reaction exclusively by pathway (1) or £2).

The use of dichloroethsme and additiorn of mimor amoumis
of HgBr, (0.001 moles) results in selective foxmation of
orthoester. These conditioms when applied to the reaectiom
of ¥ with IT resulted in III, 18%, as the only reaotiom
product.

On the other hand, the use of nitromethame amd greater
amounts of HgBr, (0.008-0.1 moles) lead to acetylated 1,2-
trame~glycopyrenosides. This can be examplified by the
fact, that I or 3,4,6-tri-O-acetyl-1,2-0~(ethylorthoacetyl)-
-of=D=glucopyranose (V) when bBoiled in mitromethame with II
in the presemce of 0.008 moles HgBr, amd 0.000 25 moles
p-toluenesulphonic acid resulted in a 45% yield of IV as
the only reaction product.

The now existing methods for preparation of acetylated
monosaccharide alkylorthoacetates start with umstable 1,2-
-trang-acetylglycosyl halides. We have overcome this disad-
vantage by developing a mew route to orthoesters starting
with stable and readily available 1,2-gis-acetylglycosyl
helides. The route is based on a modification of Koenigs-
Knorr reacticn, consisting of use of boiling ethyl acetate
as solvent ard PbCOB-CaSO4 mixture as hydrogen halide accep-
tor. Under these conditions, 2,3,4,6-tetra-O-acetyl-ol~D-
glucopyranosyl bromide afforded I (isolated by chromatogra-
phy on alumina)}, 66%, /o(/D +34° £ 2° (in chls) ( Foumd:

C 49.86, H 6.14; C1SH22010 requires: C 49,72, H 6.12%)
(cf./4/: /e(/}y +69°%(in CHCl;)) and V (isolated by
crystallization from ethamol), 62%, m.p.94-96°, /c(/D +32%
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% 1.5° (in CHO15) (ef./5/: m.p.97-97.5°, /o¢/p#31° in CHO13).
Chromatography of the reaction mixture after analogous
treatment of 2,3,4,6~tetra-O-acetyl-of ~D=galactopyranosyl
bromide afforded 3,4,6-tri-O-acetyl-1,2-0-(ethylorthoacetyl)-
-of=-D-galactopyrsmose (VI), 58%, syrup, /o¢ /D+78°(in CBCIB)
(Found: C 50.88, H 6.42; C,.H,,0,, requires: C 51.05, E
6.424). Ready availability of the starting orthoesters

and the selectivity of the reactions with alcohols enables
to e¢laim the route as a convenient method for preparation

of 1,2-trans-glycosides.

The mew route comprises comsiderable interest for
preparation of disaccharides. Reaction of ¥ with 1,2:3,4-
di-0-isopropylideme~of ~-D-galactopyramose (VII) in nitro-
methane in the presence of 0.05 moles HeBr, resulted in
a 51% yield of 6-0-(’2,3,4,6-tetra-0-aoety1-B =Deglucopyrano-
8yl)-1,2:3,4-d1-0-isopropylidene-c(~-D-galactopyramose
(isolated by chromatography on alumina), m.p.140-142°
(from ether-hexane), /o¢ /y -54.5° * 2°(in CHCl;) (Foumd:

C 52,83, H 6.51; 026H38°15 requires: C 52.89, H 6.48%)
(c£./6/: m.p.141°, /o¢/y -52.6° in CL,CHCHC1,). Removal

of the protective groupings by conventional methods resulted
in 6-0- B -D-glucopyranosyl-D-galactose, /c{/D+14.0° t4.5°
(equilibrium, 320) (e£./T/: /ol /1 3.9° in Hy0 at equilib-
rimm). By analogy, VI with VII produce 6-0-(2,3,4,6-tetra-
O-acetyl- p-D-galactopyranosyl )-1,2:3,4-d1-0-igopropylidene-
~o{=-D-galactopyrancse, 64%, /o(/D -47% * 2° (in CHCIB) (ct.
/6/: m.pi101-102°, /oX/1-44.7° in C1,CHCHC1,), which onm
hydrolysis gives rise to 6-0- p-D-galaetopyra.nosyl-D-gala-
otose (purified by partition chromatography)}, /o{/p +39 b4
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4% (1n H,0 at equilibrium) { Pound: C 41.88, H 6.52;
CqoH55044 Tequires: C 42.13, H 6.48%) (of./7/: /X /D

+ 34.1° at equilibrium in 320').
The scope and the medhanism of the reported useful

reaction are now under investigation.
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