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THE development of general methods for preparation of 

glyoosidea is one of the acute problems of oarbohydrato 

synthetio~ahemistry. All of the IWW existing method6 lead- 

ing to gTycoeides with complex aglyoomea inolti~ 0ligo6~ 

oharidee are based om the long known Koenige-morr roawtksa 

/1,2/. The complicated nature of this reewtion brings about 

10~ yield0 and difficulties awing isolation. Humera- 

attempts to make the method more reliable were praoffadlF 

unsucoessfriL. Hence, it seemed advisible to look for prinui- 

pallr noveT_ approaches. 

We have found acetylated monosaccheriae 1.2~aU@ortho- 

acetates to react with alcohols in the presence of oatal!ytlo 

amounts of HgBr2 and toluenesulphonic acid (or sometimes im 

the absence of the latter)' resulting in good yields of 

acetylated 1,2-trans-glycosides or of isomeric orthoesters, 

depending on the reaction conditions. 
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+ROH 
A 

H3 

m3 

+ cH30H 

3,4,6-Tri-O-acetyl-l,2-0-(methylorthoacetyl)-~-D- 

-gPucopyrenose (I) and aholssterol (II) when boiled in 

nitromethanc in the presence of 0.001 moles HgBr2 and 

O.UOU75 moles p-toluenesulphonic acid per mole of (I) 

afforded 3,4,6-tri-O-acetyl-l,2-0-(cholesterylorthoacetyl~- 

-d-D-gluoopyramose (III)\, 26%, m.p.98-102' (dec.) (from 

methanol),/oC/D-20 + 2'(in C?fC13) (Found: C 68.69, H 

9.01; C4,E640,0 requires: C 68.86, H 9.00$) end 

tetra-O-aaetyI-p -choIesteryl-D-glucopyranoside 

m.p.156-158' (from methenol), /d/D-27o 2 20(in 

2,3,4,6- 

(Iv1,15%, 

cHC13), no 

depression of m.p. on admixture with authentic sample (cf. 

/3/: m.p.157-159', /d/,-25' in CHC13). The compounds 

were isolated from the reaction mixture by adsorption 

chromatography on neutral elumina (alumina of activity 

grade III by Brockman and gradient elution with CC14- 

- CHC13 or C6H6 - CHCl3 were used here and throu+out). 

The direction of this reaction was completely determined 

W the emount of E&p2 added and on the nature of the 
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solvent. we have ~~cceaea in fimdimg proper eomditiona 

to aireat the reaation exelusiv~ly by path- (1) or (2). 

The USB 0f aiohloroethane aad addition of -or amour&~ 

of HgBr2 (o.C~Ol moles) results in seleofive fozmatbm of 

orthoester. These mnaitiont3 when applfed to the re-fiom 

of I tith II resulted in III, l@%, as the only reaotio= 

product. 

On the other hsnd, the use of nitromethame amd greater 

amounts of HgBr2 (0.00scr.1 moIes)\ Iead to aeet+tea 1,2- 

trams-glycopyranosides. IEhls can be examplified by the 

fact, that I or 3,4,6-tri-0-aoetyl-1,2-0-(ethylorthoao~l.1)- 

-d-D-glucopyranose (VI when boiled Xn titromethame wtth II 

in the presence of 0.008 moles E&Da2 amd O.OOO 25 mole8 

p-tOlUeneE!ulphonic a0ia resulted in a 45s yield of IV M 

the only reaction product. 

The now existing methods for preparation of amtylato6 

monosaccharide alQlorthoacetates start rith unstable 1,2- 

-trams-acetylglycosyl halides. We have overcome this dfsad- 

VaElXge by ckveloping a new route to orthoesters start%.m,g 

with stable end readily available 1,2- aoetylglyoosyl 

halides. The route is based on a modification of Koetiga- 

Knorr reaction, consisting of use of boiling ethyl acetate 

as solvent and PbC03-Cas04 mixture as hydrogen halfde scaep- 

tar. Wder these conditions, 2,3,4,6-tetra-(%acetyl-d-D- 

glucopyranosyl bromide afforded I (isolated by &romatog=ra- 

phy on alumina), 66% /d/, +34' * 2' (in CHO13j ( Foundlt 

C 49.86, H 6.14; C,5H220,0 requires: C 49.7’2, H 6.12$) 

(of./4/: /d/D +69'(in CHC13)) and V (isolated by 

crysts.llizetion from ethanol)', 62$, m.p.94-960, /o(/D +~"t 
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* 1.5O Qm CHC13) (of./5/: m.p.97-97.5°, /4)+31o in cHOl3). 

Chromatography of the reuartion mirturue after analogous 

treatment ai 2,3,$,Q-tet~E-O-aoatT~-o(-D-g~~topyranaql 

bromide afforded 3,4,6-tai-O-acetyl-1,2-O-(ethylorthoaaetyl)- 

-d-D-gala&OpyraWSe (VI), 58$, eynrp, /d/D+78'(in CHCZ3) 

C+OU&: C 50.88, H 6.42; C16H2401C requirea: C 51.05, H 

6.4s). Ready availability of the starting orthoesters 

and the selec%ivity of the reawtioms with aloohols enatbles 

to Claim the rowto as a aometient method for preparation 

of 1,2-trams-glycosides. 

!l!he ICW route comprises considerable interest for 

preparation of disaochazfdte. Eeaution of V with 1,2:3,4- 

di-O-isopropylides-o(-D-galsatopyrunose (VII) in nitro- 

methane %n the presence of 0.05 moles HgBr2 resulted im 

a 51% yield of 6-0-('2,3,4,6-tetra-0-aoetyl-p-D-gluoopyrano- 

syl)-1,2:3,4-di-C-isopropylidene-d-D-galactopyraaose 

(isolated by chromatography on alumina), m.p.I#-142' 

(from ether-hexone), /d/D -54.50 + 2O(in CHC13) oouna: 

c 52.83, H 6.51; C26H38C15 requires: C 52.89, II 6.4&j 

(of./6/: m.p.141°, /0(/D -52.6' in tXL,CHCHCl,). Removal 

of the protective groupings by conventional methods resulted 

in 6-O-p-D-gluoopyranosyl-D-galadose, /d/D+14.Co 2 1.5' 

('equilibrium, H20) [of./?/: /d/,+13.9' in H2U at equilib- 

riam]. By analogy, VI with VII produoe 6-C-(2,3,4,6-tetra- 

0-aoetyl- ~-D-galactopyranosyl)-1,2:3,4-di-C-isopropylidene- 

-d-D-galactopyrenose, 64$, /d/D -47' 2 2' (in CHC13) (cf. 

/6/: m.p;lCI-102°, /d/D-44.7o in C12CHCHC12j, which on 

hydroxysis gives rise to 6-O-p -D-galactopyranosyl-D-gala- 

otose (purified by partition chromatography), /d/, +39 2 
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2 lo (in H20 at equilibrium) d[ Poundr C 4q.88, H 6.52; 

C,2H2201, reqtiree: C 42.13, H 6.48s) (of./7/: /f/D 

+ 34.1' at equlllbrium fn a,@>. 

The scope utxd the medhaxximn of ths reportad useful 

reaation are now under inreetigatlon. 
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