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A convenient synthesis of Zdeoxy-D-arabino-hexose and of its methyl and 
benzyl glycosides 
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2-Deoxy-D-arabitzo-hexose’ (2deoxy-D-glucose) (17) is a natural sugar of 
considerable interest in that it not only inhibits yeast fermentation, bacterial growth, 

and D-glucose utilization in muscle and tumor growth2, but has also been used as a 
D-glucose analog in the study of various aspects of carbohydrate transport and 
metabolism_ Numerous synthetic routes have been developed for the synthesis of this 
important compound and of its methyl glycosides3-r4. Most start with such trans- 
formations of 3,4,6-tri-O-acetyl-l,5-anhydro-2-deoxy-D-arabi~zo-hex-l-enitol (1) as, 

for exampIe, by hydration3, methoxymercuration’O-ll, addition of hydrochloric acid 

and methanolysis”, or addition’s of bromine followed by introduction of an acetoxyl 
group at C-1. Activation of the double bond of 1 was also achieved with IV-haloimides, 

leading, in the presence of alcohols, to 2-bromo-2-deoxyglycosides in rather good 
yield’3*‘4. However, in contrast with experiments conducted with dihydropyransr5*r6, 
no attempt was made to introduce directly, at C-l of a carbohydrate residue, an 
acetoxyl or a benzyl group by use of acetic acid or benzyl alcohol in the presence of 

N-bromosuccinimide. This would lead, after hydrogenolysis of the C-2-Br bond, 
to the per-0-acetyl derivatives and to the benzyl glycoside of 17 (12 or 14, and 15, 
respectively)_ Moreover, these two functional groups are easily removable under 
alkaline conditions or by hydrogenolysis, thus giving efficient access to 17. 

Before conducting these new experiments, we re-examined the reaction, 
at 0”, of IV-bromosuccinimide and methanol with 1, as this reaction had been re- 

portedI to give a mixture of methyl x-D-manno- and /3-D-ghrcopyranoside in the 
ratio of -4: 1 (determined by ‘H-n.m.r. studies, but no product being separated). 
We found that methyl 3,4,6-tri-O-acetyl-2-bromo-2-deoxy-~-D-glucopyranoside” (2) 
could be selectively crystallized in 22 oA yield from methanol, whereas chromatography 
of the mother-liquors gave methyl 3,4,6-tri-0-acetyl-2-bromo-2-deoxy-cr-D-manno- 

pyranoside ” 7 in 66 o/0 yield. Subsequent hydrogenolysis of 2 or 7 with Raney ( ) 
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AcOCHZ 
I 

AC0 

2 R = 0Me.R’ = H 

3 R . R’ = H.OH 

4R = OA.c.R’= H 

5R = H.R’ = OAC 

6 R = OBzl, R’ = H 

AcOCH2 

7 R = H.R’= OMe 

6 R = R’= H.OH 

9 R = H.R’= OAc 

10R = H,R’= 0621 

HOCH2 
I 

OH 

HO 

1, R = Me.*- = AC 13 R = Me.*’ = AC 

12 R = R’ = AC 14 R = R’ = AC 

15R = Bzl,R’= AC 

16 R = Bzl. R’ = H 

17 

nickel in the presence of triethylamine gave 11 (refs. 10-12 and 18-21) and 13 (ref. 21) 
in 98% yield. As transesterification of 11 has been reported” to occur in a yield 
higher than 95 %, the route of 1 to 2, or 7 to 11 or 13 constitutes an efficient method 
for the preparation of methyl glycosides of 17 from readily available o-glucose. 

In order to obtain 17 with a large-scale method that avoids acid hydrolysis3 
of the methyl glycosides, direct introduction of an acetyl or benzyl group at C-l 
was attempted_ Conditions similar to those previously reported by Dalton et aLz2 

(N-bromosuccinimide-1,4-dioxane-water) allowed the preparation in excellent yield 
(95-97 %) of a mixture of 3,4,6-tri-U-acetyl-2-bromo-2-deoxy-D-glucose (3) and 
-o-mannose (8). Acetylation of this mixture in the presence of pyridine led to three 

compounds, two isomers having a D-&CO (4 and 5) and one a D-manno configuration 
9 (55 %). In contrast, when the acetylation was performed in the presence of perchloric 
acid23, the exclusive formation of 4 (24 %) and 9 (44%) was observed. The latter 
two derivatives could be obtained directly from 1 with N-bromosuccinimide in the 
presence of acetic acid with a total yield of 74% after purification. Hydrogenolysis 
of 4 and 9, under the conditions previously used for 2 and 7, afforded the corre- 

sponding 1,3,4,6-tetra-0-acetyl-2-deoxy-fi- (12) and -a-D-ara6ino-hexopyranose24 (14). 
U-Deacctylation of 12 or 14 gave 2-deoxy-D-arabino-hexose (17) in quantitative yield. 

Synthesis of 17 could be conducted without purification of the Erst step, and further 
without chromatography, since the 2-deoxy derivative 14 could be isolated by 
crystallization from hexane-acetone in -35-36x yield after hydrogenolysis of the 
mixture of unpurified 4 and 9. 
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