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Summary: The anomeric hydroxyl group of various furanose andpyranose 

hemiacetals can be replaced by a fluorine, chlorine, bromine or 

iodine atom under neutral conditions using haloenamines. 

Glycosyl chlorides and bromides have been used for over eighty years as electrophiles in glycosidic bond 

formation [l]. Since 1981 the more stable glycosyl fluorides have been applied for effective glycosylation 

reactions [2]. A few isolated examples of glycosylation reactions starting from glycosyl iodides have also been 

reported [3]. 

Preparation of glycosyl halides directly from the corresponding hemiacetals has been achieved e.g. using 

hydrogen fluoride/pytidine [2c], diethylaminosulfur tifluoride (DAST) [4], modified Mitsunobu conditions [5], 

PPh@-halosuccinimide [q or PBr, [7]. 

We have found that a-haloenamines b-k are highly effective for the direct, one-step, high-yield and gram-scale 

conversion of various furanose and pyranose hemiacetals into the corresponding glycosyl halogenides under 

neutral conditions. 

The use of the tetramethyl-a-halocnamines a - & has been reported for the preparation of several acyl halides 

[S]. Also, a few examples of the chlorination of primary, secondary and tertiary alcohols using 

1-chloro-N,N,2-trimethyl-propenylamine & have been published [9]. The preparation of the haloenamines D - 

& is accomplished in large scale starting from the corresponding amide JJ according to a procedure published 

by Ghosez et al. [lo]. The haloenamines can be stored under argon at room temperature. 

I-Fluoro-2-methyl-N,N-diisopropyl-propenylamine was obtained from 2 by a similar approach. 
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Table 1: Yields and configurations of the glycosyl halides obtained by halogenation with haloenamines la_e 
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CL 
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20.78%-a 

r) Anomeric ratios were determinded by ‘H-NMR [ 1 1. 

Br 

2,77% .a 

~,quant2) ,a 

E,quant2) ,a 

17 84%,a _’ 

21 9O%,a _' 

g,W%,a 
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2,84% ,a 

10 quant2) .a -’ 

14 quant2) ,a -’ 

ia .79%,a - 

22 72%.a -’ 

*) Due to the instability of these glycosyl halides a modified work-up was used : after completion of the 

reaction the solvent was evaporated and the residue was dried at room temperature / 0.01 torr. By using this 

work-up glycosyl halides of high purity were obtained. 
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