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Abstract : Acylations of free glycosylamines 1-3 using 3-acyl(or alkoxycarbonyl)-5methyl-1,3,4- 
thiadiazole-Z(3HMiones 5 and Z-acylthio-Smethyl- I ,3,4-thiadiazoles 6 as acylating reagents, provided 
hi& yields of N-acyl-glycosylamines, whereas reactions with 3-acyl-thiazolidine-2-thiones 4 caused 
o5astn.c d+@c~yl~‘ons. 

The j3-N-glycosidic linkage appears to be particularly important in various glycoconjugates l. 

Despite the large number of natural glycoconjugates including e.g. membrane glycoproteins, globulins and 

blood plasma proteins, it was assumed until recently that the N-glycosidic linkage resulted exclusively from 

the attachment of 2-acetamido-2-deoxy-P_D-glucose and 4carboxamide group of L-asparagine. But new 

bonds involving D-galactose or D-glucose as sugar moities N-glycosidically linked to the amido nitrogen of 

a glutamine or an aspamgine residue were discovered more recently in prokaryotic glycoproteins 2. 

A number of model compounds were synthesized through condensation of N-protected aspartic acid 

or-monoesters with protected P-D-glycosylamines using DCC or EEDQ as coupling reagents 1. The amine 

has so far been lengthly prepared from the fully acylated glycosyl chloride via the axide. To avoid this 

laborious axide route, a method based on the use of per-CJ-acetylglycosylisothiocyanates was also 

developed 3. 

It is well known that unprotected glycosylamines rearrange and give browning reactions 5 and therefore 

they have been little used as intermediates in organic synthesis. Thus, acetolysis of free glycosylamines 

generally causes drastic alterations in the molecule 6. 

In our work, we tried to acylate selectively P-D-glycosylamines without preliminary protection of 

the hydroxyl groups. Glucosylamine 1, galactosylamine 2 and lactosylamine 3 were readily obtained 

when aldohexoses were treated in the cold with concentrated alcoholic solutions of ammonia 4, and the 

major products generally crystallized as j3-anomers according to the anomeric effects. We now wish to 

report on acylations of compounds 1-3 by 3-acylthiaxolidine-2-thiones 4, 3-acyl(or alkoxycarbonyl)-5- 

methyl-1,3,4 thiadiiole-2 (3H)-thiones 5 and 2-acylthio-5 methyl- 1,3,4-thiadiazoles 6. 

N-acylthiazolidine-2-thiones 4 have been previously shown by Brown 7, and later by Fujita * to be 

effective as acylating reagents for the amino group and to exhibit high chemoselectivity when reacted with 

aminoalcohols, including glucosamine. Surprisingly the thiones 4 9 reacted very slowly with 

glycosylamines 1-3 at room temperature (table ; entry l-2) in pyridine or DMF. When the mixture was 

heated at 60-70°C decolorixation occured within 4-5 hours (entry 3). The mixture provided the expected, 
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N-acylglycosylamines 7-9 with only 2-10 94 yields, associated with a deglycosylated amide 10 (60-65 % 
yield) and diglycosyhunines 1 1 - 13 essentially as pp -anomem, isolated as their 0-acetylated derivatives. 

These results are to be compared with previous works using anhydrides as acylating reagents eJ*. 

1 :R’=H;R 2 =OH -----_)7 

2 :R’=OH;R 2 =H ----_)g 

3 :R’=H;R2=O- p-D-galactosyle ____) 9 
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2 
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Scheme 1 

This deglycosylation is not yet well understood but can proceed through i) nucleophilic substitution 
at the anomeric center by the exocyclic sulphur of thiones 4 (scheme 2) that is, a von Braun-like reaction 11 

or ii) a transglycosylation in which a second molecule of glycosylamine reacts with the first with the 
subsequent elimination of ammonia 12. 

+ diglycosyhmine 

Scheme 2 
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In order to avoid these deglycosylations we used new acylating reagents 5-6 derived from 2- 
mercapto-5-methyl- 1,3,4-thiadiazole t3@. These compounds have heen previously proved to he more 
reactive than thiones 4 towards alcohols 15. Moreover, we expected the exocyclic sulphur of 5 not to he 
very nucleophilic. 

Indeed the reactions of 3-acyl-5-methyl- 1,3,4-thiadiazole-2(3H)-thiones Sa-b,g and 
2-(4-nitrobenzoyl)-thio-5-methyl-1,3,4-thiadiazole 6f with glycosylamines l-3 in DMF at room 

temperaure for 30 min to 1 h afforded the expected N-acylglycosylamines 7-9 without any deglycosylated 
products or amido-esters. Compounds 7-9 were purified by crytallisation or by column chromatography 
and thus obtained as crystalline white powders with yields of 65-90 % (Table). 

Their structures were deduced from a combination of the elemental analysis and the spectrometric 
data 16. As indicated in the table, this reaction appears to be of general utility for the synthesis of various 
glycosylamides and for the protection of the amino group of glycosylamines as an urethane. 

Table - Syntheses ofN-acylglycosylamines 7-9 

Em, 

1 

2 

3 

4 

5 

6 

7 

8 

9 

staliing 
sugar 

I 

1 

2 

1 

1 

1 

2 

3 

1 

Reagent 

4c 

4d 

4e 

sa 

Sb 

6f 

5b 

5b 

56 

Reaction conditions 

C5H5N-20hatRT 

C5H5N - 72 hat RT 

DMF - 5 h at 6O’C 

DMF - 30 min at RT 

DMF - 30 min at RT 

DMF- 1 hatRT 

DMF - 30 min at RT 

DMF - 30 min at RT 

DMF - 90 min at RT 

7c (10) 

7d (5) 

8e C-=5) 

70 (65) 

7b (70) 

7f (90) 

8b (65) 

9b (75) 

7g (68) 

CONCLUSION 

The readily available 3-acyl-5-methyl- I ,3,4-thiadiazole-2(3H)-thiones 5 and 2-acylthio+methyl- 

1,3,4-thiadiazoles 6 reacted regiospecifkally and without any deglycosylation with glycosylamines, thus 
affording N-acylglycosylamines in high yields. We are currently trying to apply this reaction to N- 

glycopeptide models. 
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