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Abstract: L?-D-GZueopyranosyZphosphates were obtained in high yieZds from 0-a-D-gZucopyranosy2 

trichloroacetimidates 2q-c_ and phosphoric acid monoesters and &esters i-i=. Some L?- =_ - 
phosphates were transformed into the corresponding a-derivatives by acid catatysis. 

Glycosyl phosphates are of importance as cell wall materials and as intermediates in the biolo- 

gical glycosyl transfer *). Methods for the synthesis of glycosyl phosphates from 1-O unprotect- 

ed glycoses or 1-O-acyl glycopyranoses are available, however, low yields or low a,R-selectiv- 

ities are often observed 3) ; improvements were partially reached with halogenoses 4), 1.2-ortho 

esters 5, , I.*-oxazolines 6), and l-O-thallium(I) salts 7). 

A convenient synthesis of glucopyranosyl phosphates should be possible from 0-a-D-glucopyranosyl 

trichloroacetimidates Z"-CZ, which are directly accessible from l-O-unprotected glucose derivativ- 

es in quantitative yield 8-1o): Alcohols and ig-5 give l3-D-glucopyranosides 3 under mild acid 

catalysis; however, carboxylic acids and 22-5 yield l-O-acyl l3-D-glucopyranoses 4 without any 

further acidic catalyst 
8-11) ; therefore phosphoric acid monoesters and diesters 2-1; and zn-$ 

should afford directly the corresponding D-D-glucopyranosyl phosphates '*) (Table 1). 

AS expected, the B-D-glucopyranosyl phosphate Ala-8 was obtained exclusively from benzyl pro- _-- 

tected 0-a-D-glucopyranosyl trichloroacetimidate 22 and pure dibenzyl phosphate (2). Similarly, 

the R-D-glucopyranosyl phosphates IZa-R, 13n-B, Ii&-13 === "'-13b-R, and llc-R, I&-R were synthe- _-_ ___ _-_ === ___ 

sized in high yields from 22 and di-n-butyl phosphate (5) or cetyl phosphate (z), from acylated 

glucopyranosyl trichloroacetimidate 2b and z-z, and from benzylated glucopyranosyluronate tri- __ 

chloroacetimidate 2s and 2 or $. 

However, use of commercially available 2 led, presumably due to contamination with traces of 

strong acid, via Ila-R directly and exclusively to the a-phosphate Ala-a. The same effect was --- --- 

reached by the addition of acid to the reaction mixture of 22 and 5: With boron trifluoride = 

etherate a slow Ila-R to Ala-a rearrangement was observed; however, addition of hydrogen chlor- --- --- 
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ide resulted in instantaneous and almost 

conversion to @R-a is also initiated by ___ 

complete il_a-a formation 14). As shown for E&-l3 the ___ -__ 

prolonged reaction times; this phenomenon is perhaps 

due to autocatalysis 15). According to these results the immediate formation of the a-D-gluco- 

pyranosyl phosphates Ai?-a - IQ-a from 22 and oleyl phosphate 8, glyceryl phosphate 2, or the ___ 

chiral (S)-bisnaphthyl phosphate JQ is due to the presence of strong acid. 

. 
The structural assignments are based on 'H-NMR data (Table 2). As shown for the transformation 

Lip-i3 to !z acyl deprotection is an almost quantitative reaction under mild alkaline conditions. 
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a, : R1 = Benzyl; R* = CH20R1 

k : R1 = Acetyl; R* = CH20R1 

* $ - R1 = Benzyl; R* = COOMe 7 = : R3 = H, R4 = n-Cetyl 

MeOH/NH3 
l&-l3 Y ___ 

92 % 
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R’O o 

. /OR3 
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lj&-a - 16p-a __- ___ 

:R3=H; R4 = Oleyl 

5 : R3 = R4 = n-Butyl 9 :R3=H; R4 = 
= 

CH(-CH2-O+CH3)2 
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Table 1: Reactions of 2a-g with z-!p: Results a 

Substrates Reaction Products Yield 
Time [hl b I3 a [XI c 

1 

1 

1 ,O- 
0%-o_ 

1&l-8 - ___ 

BnO : 

0.5 

30 

1 

OBn 
BnO 

-%- BnO 
En0 

BnO 
BnO 

/gQ-a _-_ 

16p-a --_ 

93 

60 

92 

83 

81 (a:B=2:5) 

71 

65 

59 

3 

I&-l3 - 80 
--- 

0. ,O- 12b-I3 - 69 
F;--o- --- 

AcO o 

?h+ z 3 13b-R - 30 

a Abbreviations: 8n = Benzyl; AC = Acetyl; Me = Methyl. b All reactions were carried out in 

CH2C12 at r.t. without any additional catalyst. c Isolated yields; all compounds gave correct 

elemental analyses. d Use of commercially available 2 as substrate. 
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Table 2: Optical Rotations a and lH-NMR-Data b 

Compounds 
20 1-H 

[a3578 6 J1,2[Hzl J1 ,pD-W 

Ilg-o _-- 
12g-a _-- 
1Sa-R __- 
Ilb-RC _-- 
1&-R _-- 
Il_b-R _-_ 
l&R ___ 
1&-R _-- 
g 

+25,7' (c = 0.1) 

+22O (c = 0.1) 

+16.7' (c = 0.1) 

+ 3,5O (c = 0.1) 

t 3O (c = 0.1) 

t 5.3O (c = 0.1) 

t12.8' (c = 0.1) 
d 

t 2.3' (c = 0.1) 

5.25 (dd) 7.0 7.0 

6.32 (dd) 7.0 7.0 

5.20 (dd) 7.0 7.0 

5.45 (dd) 7.0 7.0 

5.32 (dd) 7.0 7.0 

5.31 (dd) 7.0 7.0 

5.35 (dd) 7.0 7.0 

5.25 (dd) 7.0 7.0 

5.00 (dd) 7.0 7.0 

Un-a t57O (c = 0.1) 6.01 (dd) 3.0 7.0 ___ 

l&-a t48' (c = 0.1) 5.95 (dd) 3.0 8.0 _-- 
14p-a t20.3O (c = 0.1) 6.10 (dd) 3.0 7.0 ___ 

I5c-a t31.5O (c = 0.1) 5.95 (dd) 3.0 7.0 __- 
i&-a +123.0° (c = 0.1) 6.35 (dd) 3.0 7.0 _-- 

a In CDC13. b 80 MHz-spectra in CDC13, internal TMS, ' see ref. 14. d Not determined, mp. 68'C 
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Similar reactions were reported with the corresponding trichloroacetimidates of mannopyrano- 
se, mannofuranose, galactopyranose, xylopyranose, and some oligosaccharides: R.R. Schmidt, 
Lecture, IX0 Journees sur la Chimie et la Biochimie des Glucides, Aussois, January 1981; 
Lecture, 1st European Symposium on Carbohydrates and Glycoconjugates, Vienna, September 1981. 

Phosphates of other carbohydrates were synthesized by the same procedure: M. Stumpp, Diplom- 
arbeit, University of Konstanz, 1981. 

Lib-D was synthesized independently, see ref. 5a; the lH-NMR-spectral assignments are not in 
accordance. 

About 5 % a-halogenose was obtained. 

Solutions or oils of other 8-phosphates were also converted to the corresponding a-derivativ- 
es upon standing. 
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