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ABSTRACT 

The stability towards alkali of the 3,4,6-tri-U-acetyl+D-mannose 1 ,Z(alkyl 
orthoacetates) provides a route to the corresponding 3,4,6-tri-O-benzyl-P-D-mannose 
1,2-(alkyl orthoacetates). Alkyl groups that have been incorporated onto the ortho- 
acetate ring include methyl, isopropyl, and cyclohexyl. 3,4,6-Tri-0-benzyl-B-D- 
mannose 1,2-(methyl orthoacetate) (2) was hydrolyzed to 3,4,6-tri-O-benzyl-D- 
mannose; periodate oxidation converted this compound into 2,3,5-tri-0-benzyl-D- 
arabinose. Methanolysis of 2 led to methyl 3,4,6-tri-O-bcnzyl-a-D-mannoside (5) 
in high yield; methylation of 5, followed by debenzylation and acetylation, afforded 
crystalline methyl 2-0-methyl-3,4,6-tri-0-acetyl-a-D-mannoside. An acid-catalyzed, 
stereoselective rearrangement of the 3,4,6-tri-O-benzyl-/3-D-mannose 1,2-(alkyl 
orthoacetates) was observed. The resulting products were demonstrated to be the 
corresponding alkyl 3,4,6-tri-O-benzyl-or-D-marmosides. 

INTRODUCTION 

In the light of unusual rates of periodate oxidation of the carbohydrate group 
in ovalbumin, attributed to a 2-O-substituted D-mannose residue’, it was of interest 
to synthesize model D-mannopyranosides that are substituted at O-2. Recent dis- 
closnres of simple synthetic routes to 3,4,6-tri-0-acetylhexose l,Z(alkyl orthoace- 
tates)2.3, and the marked stability of the 1,2-(alkyl orthoacetate) group to base, 
provided a suitable derivative of D-mannose for the synthesis required. However, the 
known tendency of 0-acetyl groups to migrate, particularly the group at O-3 in 
3,4,6-tri-O-acetyl-D-mannose4, indicated that a more stable protecting group would 
be required_ O-Methyl groups have been used in the synthesis of the 3,4,6&-i-O- 
methyl derivatives of D-glucose’ and D-mannose 1,2-(alkyl orthoacetates), and this 
work suggested that benzyl ethers might be used for our purpose_ 
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change in the spectrum observed. The nitromethane was removed in uacuo, and the 
sample was kept over&@ in a vacuum desiccator over sodium hydroxide. The n.m.r. 
spectrum of this mixture, in dichloromethane, demonstrated that the orthoacetate 
C-Me peaks had been converted into an 0-acetyl peak at r 7.9 1. 

Column chromatography of this mixture yielded 146 mg (72%) of 6. Com- 
pound 5 (31 mg, 15%) was also recovered. 

Rearrangement of 3,4,6-tri-0-benzyl-j?-p-D-),lannose I,;?-(isopropyl orthoacetate) 

(8).-A solution of 8 (214 mg, 0.4 mmole) in O.O37Mp-toluenesulfonic acid in dichloro- 
methane (1 ml), contained in a spectrometer tube at 46.5”, was monitored by observing 
the disappearance of the orthoacetate C-Me peak at T 8.32 and the appearance of the 
O-acetyi peak at r 7.91. The reaction was complete in 65-70 min. 

Column chromatography demonstrated the presence of two components, 
obtained as syrups. The faster-moving product (159 mg, 74%) was isopropyl 2-0- 
acetyl-3,4,6-tri-0-benzyl-cc-o-mannoside (9), [a]2 + 24.5” (c 1.59). A 3-proton singlet 
at r 7.96 (in CHCl,) was still observed in the n.m.r. spectrum of this compound after 
silica-gel chromatography_ 

Anal. Calc. for C,,H,sO,: C, 71.89; H, 7.16. Found: C, 72.16; H, 7.45. 
The second, slower-moving product (24 mg, 11%) was isopropyl 3,4,6-tri-O- 

benzyl-a-D-mannoside (10). Deacetylation of 9 with a catalytic amount of sodium 
methoxide in methanol yielded 10, [ali +49.9” (c 2.02). 

Anal. CaIc. for CJ0HZ606: C, 73.14; H, 7.37. Found: C, 72.42; H, 7.51. 
Rearrangement of 3,4,6-tri-O-betl~yi-/3-D-17rannose I,Z-(cyclohexyi orthoacerare) 

(12). - A solution of 12 (230 mg, 0.4 mmole) in 0.037M p-toluenesulfonic acid in 
dichloromethane (1 ml) was treated as described for 8. The reaction was complete 
in 95-100 min, as judged by change in the 0-acetyl peak at r 7.9 I. 

T.1.c. demonstrated the presence of two compounds, R, 0.72 and 0.62; these 
materials were separated by column chromatography. A syrup (132 mg, 79%) 
appeared as the faster-moving zone, [a]? +X2” (c 1.77). This compound was 
cyclohexyl 2-O-acetyl-3,4,6-tri-0-benzyl-cr-D-mannoside (15). 

Anal. Calc. for C,,H,,O,: C, 73.14; H, 7.37. Found: C, 73.33; H, 7.28. 
The second syrupy material (19 mg, 8%) was identified as cyclohexyl 3,4,6-tri- 

0-benzyl-a-D-mannoside (16), since this compound could also be obtained by deacet- 
ylation of 15 with methanolic sodium methoxide; [a]k3 f52.8” (c 1.83). 

Anal. Calc. for C,,H,,,O,: C, 74.40; H, 7.51. Found: C, 74.53; H, 7.68. 

REFERENCES 

1 R. MONTGOMERY, Y.-C. WV, and Y. C. LEE, Biochemistry, 4 (1965) 578. 
2 R. U. LEhmux AND A. R. MORGAN, Can. J. Citem.. 43 (1965) 2199. 
3 M. MAZURER AND A. S. PERJ_IN, Cm. J. Cizem., 43 (1965) 1918. 
4 A. S. PERLIN, Can. J. Chem., 41 (1963) 555. 
5 R. U. LEMIEUX AND J. D. T. CIPERA, Can. J. Cirenz., 34 (1956) 906. 
6 H. G. Bon’, W_ N. HAXVORTH, AND E. L. HIRST, J. Chem. SOL, (1930) 1395. 
7 A. S. PERLIN, Can. J. Chem., 41 (1963) 399. 
8 R. BARKER AND H. G. FLETCHER, JR., J. Org. C&m., ‘76 (1961) 4605. 

Carbohyd. Res., 6 (1968) 286-298 



298 N. E. FRANKS, R. MONTGOMERY 

9 E. J. C. CURTIS AND J. K. N. JONES. Can. J. Chem., 38 (1960) 890. 
10 J. 0. DEFERRARI, E. G. GROS, AND I. 0. MASTRONARDI. Carbohyd. Ref., 4 (1967) 432. 
11 S. HAKAMORI, J. Biochem. vokyo), 55 (1964) 205. 
12 E. PACSU, Adoan. Carbohydrate Chem, 1 (1945) 77. 

-. 

13 B. HELFERICHAND K. WEIS, C/tern. Ber.,89(1956) 314. 
14 R. U. LEMIEUX, Chem. Can., 16 (10) (1964) 14. 
15 N.K. KOCHETKOV, A.J. KHORLIN, AND A. F. BOCHKOV, Tetrahedron L-err., (1964)289. 
16 N-K. KOCHETKOV,A.J.KHORLIN,AND A. F.Boc~~ov, Dokl. Akad. Nauk SSSR, 162 (1965) 

104; Chem. Abstr., 63 (1965) 8467. 
17 N. K. KOCHETKOV, A. J. KHORLIN, AND A. F. BOCHKOV, Terrahedron, 23 (1967) 693. 
18 A. M. WENTHES AND E. H. CORDS. J. Am. Chem. Sot., 87 (1965) 3173. 
19 H. S. ISBELL, Bar. Srd. J. Res., 7 (1931) 1115, foo:note 15. 
20 B. LOEV AND K. M. SNADER, Chem. I&. (London), (1965) 15. 

Carbohyd. Res., 6 (1968) 286-298 


