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Stereoseiective glycosylation is usually obtained by an S@ mechanism. So, a-glycosyl halides led 

to ~glycosyl azides in homogeneous 1 or heterogeneous conditioms2. Although sodium or lithium azides 

are classical twqents. tetramethy@anidinium azide was preferred for azidation of peracetylated glycosyl 

bromine3 to i ncrease the yield of this reaction. With the acetate leaving group, trimethylsilyl azide 41~ 

and Lewis acid were used instead of NaN3. a-and g-diphenyl phosphate anotneric groups were 

displd by Me$!tiNg-McgSiOTf to introduce the axido group in the #Land a-positions wspectively. 

Fkently. our labotatory tuported the azidation of some unppteded aldoses by using the pph3- 

N-cblorosuccinimide-UN3 system6. After activation of the anomeric hydroxyl group by transformation 

into akoxyphosphonium salt, substitution by b& led to an a/B mixture of glycosyl azide in which 

mainly the 1,2-Rans derivative was formed. 

Activation of the anomeric hydroxyl group was also obtained by 1.2-cyclic sulfite formation in 

monosaccharide where the other hydroxyl groups were pro&ted. Thereafter, the hey step is a trans cycle 

opening with N3’ to afford one anomeric derivative solely’ : e.g. ; 3.5-di-O-benzyl-B-D-rib~yl 

a&e may be synthesized by reaction of sodium azide with 3,5di-O-benzyl-1,2-sulfite-a-D-ribo- 

fmanosc?. Treatment of the four diastemoisomeric fK-arabinopyranose l,Z&%disulfites by Nab@ led 

to 1,2-fruns-glycosides. In this structure, a non anomeric cyclic sulfite group acted as a protecting 

SrouPg. 
We describe herein a steteoselective one-pot synthesis of 1.2-frau@ycosylazides from partially 

pmtef&d or unprotected monosaccbatides via Lkyclic sulfites. 
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Table 1 : Stercoeclectlvc azidatlon of come monoeacc harJdes 
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In a &ssical procedure, thionyl chloride~smay be used. To avoid chlotinatkxt9 or cleavage of acid 

labile substituentslu in structures with more than two hydroxyl groups, triethylamine or pyridine is 

required. Another way consists in using N,P -thionyldiimidazole*l instead of SOCl2. 13-cyclic sulfites 

were already synthesizzd with N,ZV%iatyhhimidaz.ole.*2 
Treatment with an excess of SO (Imh solubiliz.ed in THE of monosacc harides(Tablel)inDMFat 

-u)“C, led to the compIete disappearance of the latter. After addition of lithium a&@. we extracted and 

identilied a glycxxyl azide without any by-product. Sodium azide gave a lower yield and optimisation of 

this azidation was realized by addition of thme equivalents of lithium axide in DMF. For D-mannose and 
D-galactcse. this addition was followed by a hydrolysis with NaHC03 to cleave the non anomeric cychc 

SUM-k 

Due to their instability, most unprotected cyclic sulfites were not isolated. Solely, 4-0-trityl-1,2- 

sulfite-a-ISgluqqwmose and 4,~O-ethylidene- 1,2-sulfite-a-D-glucopyranose, were characterized by 

IR and NMR sge&mscopiest‘? 

physical data of all known compounds were in full agreement with literature values. All unknown 

azides were charactetizd by elementary analysis and NMR spectroscopy. 

In this one-pot reaction, the first step was the stereoselective formation of a cyclic sulfite, followed 

by stereoselective displacement at the anomeric carbon. Hence, D-glucose, D-galactose and D-xylose 

derivatives led to paxides exclusively. 

Furthermore, D-galactose involved an initial soiubilization in hot DMF and isomerization between 

pyranic and furanic forms was detected by NMR spectroscopy. We noted that 8-D-galactofuranosyl 

azide is formed in 27 46 yield. 

As expected, u-D-m vosyl azide was obtained from D-mannopyranose but in a low yield. 

This result can be attributed to both the competition between the formation of 12 and 2,3-cyclic sulfites 

and to the participation of the OH-6 in another cyclic sulfite (pynmic or fumnic form) 15. With 6-O-trityl- 
D-mannopyranose, a small amount of &uzide may be attributed to the formation of l&cyclic sulfite 

intermediate, results already observed with a l&didIu. 

In conclusion. we have shown that partially protected or unprotected monosaccharides can be 

stereoselectively glycosylated in a one-got pmcedure. via the activation of anomeric hydroxyl groups by 

a cyclic sulfite. Others gIycosylations are in progress. 

General procedure: To sugar in DMF at -3oOC (1 g in 10 mL) was slowly added a solution of 

N,N’-thionyldiimidazole (3eq.). The homogeneous solution was stirred until TLC indicated total 

consumption of sugar. Then LiN3 (3eq.) was added in solution in DMF and stirring was continued at 

mom temperature for 24 or more hours. Evaporation of solvents gave a yellow sirup which was 

triturated in methanol. After filtration of salts and concentration of the filtrate, silicagel chromatography 

(EtOAc-hexane or EtOAc-MeOH) afforded the glycosyl azide in yields indicated in the table. 

11 (al Micheel. F.; Klemer. A. Adv. Curboh&@. Citem. Biochem. lS01, 16, 85-103. 
(bl Nakabayaahi, S.; Warren,C.D.: Jeanloz, R.W. Carbohydr. Res. 1988,174. 279- 
289. 



3916 

2) (al Kunz. H.: Waldmann, H.. M&z. J. Lbbigs Ann. Chem 1888.45-49 (b) Thiem .J.: 
Wemann T.: Anyew Chem Int. Ed. En@. l@QO, 29, 80-82 (cl Trapper F.D.. 
Anderson, F.O.: Braun, S.: Roy, R. Synthesis 1883.618-620. 

3) 

41 

Lt. C.: Araeappan. A : Fuchs. P.L. Tetrahedron L&t. 1983.34. 3535-3538. 

(al Szllagyl, L.; Gy&gydeak, 2. Ckrbohydr. Res. lWJS.143, 21-41.(b) Paulaen. H.: 
Gyargydeak. 2.; Friedmann, M. Chem. Ber. 1974,107, 1568.1578. 

5) 

6) 

7) 

Sabesan, S.: N&a, S. Carbohydr. Res. 1992,223, 169- 185. 

Latabi. ML.: Frhchou, C.; Demallly. G. TetmhednmLett lQ94 [in press). 

Ial Guiller, A. : Gagnieu, C.H.; Pacheco. H. J. Curbohydr.Ch.em 1986.5. 153-160. 
(b) Guiller. A.: Gagnieu, C.H.: Pacheco. H.J. Carbohydr. Chem 1986.5, 161-168. 

81 

9) 

10) 

111 

Gagnieu. C.H.: Guiller. A.: Pacheco. H.J. Carbdylcfr. Res. 1888. 180. 223-231. 

Wang, Y.; Hogenkamp, H.P.C. Carbohydr. Res. 1979. 76. 131-140. 

Lohray. B.B. Synthesis 1893, 1035-1052. 

Staab. H.A. : Wendel. K. Angew. Chem lQ61, 1. 26; Ann. C%em. 1966.694. 86- 
90. 

12) 

13) 

14) 

Denmark, SC. J. Org. Chem 1981. &3144-3147. 

Hofman-Bang, N.; Acta Chem &and. lQS7, 1 I, 581-582. 

Em, and endo derivatives are obtained. 

Em 6-O-Trityl-l,2-eulflte-a-D-glucopyranose : YS_O = 1 214 cm-l, 1~ NMR 
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C-5:66.5.C-6:98.9.C-iso; 19.2,C% 
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