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Abstract: Treatment of primary-secondary sugar dials with ethyl acetate in the presence 

of Woelm neutral alumina produced selectively the corresponding primary monoacetates in 
good yield. No di-acetate was formed in a detectable amount. 

Selective acetylation of hydroxyl groups in carbohydrates, in addition to being of 

theoretical interest, has great practical utility. Among the various methods developed for 

l-4 
this purpose , the use of N-acetylimidazole4 seems to be attractive for the preparation 

of desired product in good yields. In another approach, for the introduction of an acetyl 

group particularly at the primary hydroxyl group, the sugar alcohol is per(trimethylsilyl)ated5 

to get the fully protected trimethylsilyl (Me3Si) derivative which on treatment with pyridine- 

acetic anhydride-acetic acid6, followed by removal of Me3Si groups at the secondary positions, 

provides the corresponding monoacetate. In the present report, we describe a convenient 

and extremely simple method for the selective acetylation of primary hydroxyl group, which 

involves the use of neutral alumina in presence of ethylacetate. 

According to Posner et al.', treatment of primary alcohols in ethyl acetate solvent 

over commercially available Woelm. neutral, chromatographic alumina very conveniently 

produces the corresponding acetates. We have extended the use of this simple procedure for 

selective acetylation of various sugar diols, as shown in Table 1. 
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TABLE I 

SELECTIVE ACETYLATION OF THE PRIMARY HYOROXYL GROUP OF PRIMARY- 

SECONDARY DIOLS 

Dial Reaction % Yield of m.p. 
Time (h) Primary OC 

Monoacetatea 

CH,OH 

0 ooR & 0 

OH 
I. R=CH3 

2. R = C6H4NO2-p 

3. R = 2,3:5,6-Di-O- 
isopropylidene-D- 
glucose dimethyl acetal 

CH20H 

40 

40 

48 

4. R = H, R’=OMe; R2=CH2Ph 40 

5. R q OCH2Ph, R’ =H, R2 = 2,3,4,6- 48 
Tetra-O-acetyl- 6 -D-galactopyranosyl 

CH20H 

6. 

HO OMe 

20 

20 

62.7 125-126’ t I9.2O(c I.31 

55 138-139’ -39.4O(c 1.3) 

46 t39.8O (c 1.2) 
(lit.8+41°) 

54.5 l65- 166c t84.2O (c 1.2) 

37 IO4- 106’ -15.6O (c I .6) 

72.5 t I .33o (c I .9) 

22 96- 97O +20.5o (c 1.3) 
(lit’ 100-105°) (Iit.gt230) 

a. After crystallization or purification by silica gel column chromatography. 
b. In chloroform at room temperature. 
c. Crystallized from Acetone-Hexane or Acetone-Ether-Hexane. 
d. Physical constants of the isolated products were in agreement with those of the 

authentic samples. 



In a typical experiment, a solution of the diol methyl 3,4-O-isopropylidene-B-D- 

galactopyranoside (_, 1 mmol) in anhydrous ethylacetate (100 ml), was stirred at 60-65' 

for 40 h in the presence of neutral alumina (10 g). The contents were filtered and the 

solid residue was washed with ethylacetate. The combined filtrate was evaporated to get 

methyl 6-0-acetyl-3,4-0-isopropylidene-B-D-galactopyranoside which was found to be quote 

pure and was further purified by crystallization from acetone-hexane. 

Our comments on the use of this procedure are as follows: (1) The given alcohol 

should be fairly soluble in ethylacetate; (2) we didn't observe the formation of any 

di-O-acetate; (3) virtually all the monosaccharide diols gave the expected monoacetates 

which were isolated in pure form via direct crystallization, and column chromatography was 

not required; (4) in case of disaccharides, chromatographic purrfication was essential step 

for the separation of monoacetate from the starting material; (5) at room temperature, the 

yield of the product was low; (6) in case of aliphatic sugar alcohols such as 3-O-benzyl-1,2- 

propanediol and batyl alcohol, the reaction didn't proceed well; (7) in case of 1,2-O- 

isopropylidene-cl-D-xylofuranose, yield of monoacetate was only 22% and we couldn't recover 

any starting material from the reaction mixture. 

In conclusion, the present procedure provides a simple method for the preparation of 

suitable intermediates for oligosaccharide synthesis. 

ACKNOWLEDGEMENTS 

We are indebted to Dr. Gary H. Posner (The Johns Hopkins University, Baltimore) for 

valuable discussions with him. We are also grateful to Dr. S.A. Abbas for helpful 

discussions. This investigation was supported by Grant No. ROl-CA-24051-03, awarded by 

the National Institutes of Health. 

References 

1. M. Dejter-Juszynski and H.M. Flowers, Carbohydr. Res., 18, 219-226 (1971). 

2. J.M. Williams and A.C. Richardson, Tetrahedron, 3, 1369-1378 (1967). 

3. E. Lee, A. Bruzzi, E. O'Brien and P.S. O'Colla, Carbohydr. Res., 2, 103-109 (1974), 

and 71, 331-334 (1979). 



5010 

4. 

5. 

6. 

R.U. Lemieux and H. Driguez, J. Am. Chem. Sot., 97, 4063-4068 (1975). 

F. 

a) 

b) 

a) 

b) 

Loewns and R.H. Shah, Methods Carbohydr. Chem., a, 14-20 (1972). 

E.F. Fuchs and J. Lehmann, Chem. Ber., 107, 721-724 (1974). 

D. Horton and J. Lehmann, Carbohydr. Res., 61, 553-556 (1978). 

G.H. Posner and M. Oda, 15th Middle Atlantic Regional Meeting of the AI 

Chemical Society, Jan. 7-9, 1981, Abstract ORGN-312. 

Preceding paper of this issue of Tetrahedron Letters. 

S.A. Abbas, J.J. Barlow and K.L. Matta, Carbohydr. Res., g, 51-60 (1981). 

P.A. Levine and A.L. Raymond, J. Biol. Chem., 102, 317-330 (1933). 

(Received in USA 20 August 1981) 


