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ABSTRACT 

The catalytic hydrogenation of carbohydrate cc-nitroepoxides with palladium 
and platinum was investigated with regard to regiospecificity and stereochemistry 
of ring opening, and the fate of the nitro group. 5,6-Anhydro-1,2-O-isopropylidene- 
6-C-nitro-a-D-glucofuranose gave 6-amino-6-deoxy-1,2-U-isopropylidene-cr-D-gluco- 
furanose under platinum catalysis. The methyl 2,3-anhydro-4,6-O-benzylidene-3-C- 
nitrohexopyranosides having the p-D-g& (4), /?-D-&o (9), CL-D-I)?~~ZHO (13), and 
B-D-manno (18) configurations underwent facile, hydrogenolytic ring-opening in the 
presence of palladium, to give, regardless of the orientation of the oxirane ring, 
methyl 4,6-O-benzylidene-3-deoxy-3-C-nitro-D-hexopyranosides having an equatorial 
nitro group (5, 10, 14, and 19, respectively). In addition, 3-deoxy-3-oximino deriva- 
tives arose in various proportions, and two of these (from 9, and from 18) were 
isolated crystalline. It was shown that the oximes did not result from over-hydrogena- 
tion of the 3-deoxy-3-C-nitro glycosides produced, and it is suggested that they 
originated from intermediary nitronic acids. By catalysis with platinum, the oxirane 
rings in 4,9,13, and 18 were opened in the same regiospecific sense as with palladium, 
but notable differences were observed otherwise. Compound 4 gave the amino analog 
of 5, whereas 9 retained the nitro group and gave the 4,6-U-(cyclohexylmethylene) 
analog of 10. The a-D-manno epoxide 13 reacted with concomitant debenzylidenation, 
to yield methyl 3-amino-3-deoxy-a-D-altropyranoside hydrochloride, whereas the 
/3-wmanno epoxide 18 gave the corresponding, debenzylidenated amino j?-D-altroside 
together with the 4,6-U-(cyclohexylmethylene)-3-nitro- and -hmhlO-fi-D-mannO- 

sides. The results are compared with literature reports on the stereochemistry of 
hydrogenolysis of oxiranes, and mechanisms that may operate for the nitro derivatives 
are discussed. 

*Reactions of Nitro Sugars: Part XLX. For Part XLI, see ref. 1. A major part of the experimental 
results is taken from the Ph.D. thesis submitted in 1976 to this University by C. B. M., and described 
in a preliminary communication (see ref. 2). The interpretation was made possible on the basis of 
additional experimentation contributed by P. G. P. and, especially, by Z. S. H. Financial support of 
the work by the National Research Council of Canada is acknowledged. 
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(RF 0.7) after 1 and 3 h; virtually all of it was consumed after 10.5 h, and a strong, 
ninhydrin-positive spot (RF 0.1) was produced, accompanied by trace spots having 
intermediate mobilities. The Griess tesP was negative. Evaporation of the solution, 
to which an equivalent amount of hydrochloric acid had been added, followed by 
evaporation of added ethanol from the residue, gave a colorless syrup that yielded 
crystalline 25 on treatment with ethanol and ethyl acetate; m.p. 202-203” (dec.), 
[aID -62.5” (c 0.7, water). The i.r. spectrum was superposable on that of an 
authentic sample, although the crystal shape and m-p. were different. Recrystallized 

from absolute methanol, the product was obtained as fine, rectangular prisms that 
melted at 230-23 1 o (dec.) as reported’ ‘. 

A hydrogenation of 23 in the presence of platinum and ethanol (as, described 

for 18) was slow, with a visually estimated 50 and 25% of starting compound re- 
maining after 4.5 and 21 t, respectively_ The only reaction-product detected chromato- 

graphically, and isolated crystalline, was 25. The same reaction had previously been 
performed” in aqueous solution, wherein it was noticeably faster (2-3 h for comple- 
tion, according to unpublished records). 

REFERENCES 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 

14 
1.5 
16 
17 
18 

19 
20 
21 
22 

23 

H. H. BAER, F. L m-r, AND H. R. HANNA, Can. J. Chem., 56 (1978) 3087-3095. 
H. H. BAER AND C. B. MADTJ~~U, Carbohydr. Res., 39 (1975) c8-cll. 
H. H. BAER AND W. RANK, CUJZ. J. Chem., 49 (1971) 3192-3196. 
H. H. BAER AND W. RANK, Can. J. Chem., 51 (1973) 2001-2016. 
H. H. BAER AND C. B. MADUMELXJ, Can. J. Chem., 56 (1978) 1177-1182. 
H. H. BAER AND C. B. MADIJMELU, Carbohydr. Res., 67 (1978) 329-340. 
H. NEWMAN AND R. B. ANGW, Tetrahedron, 26 (1970) 825-836. 
N. R. WILLLUG, Adv. Carbohydr. Chem. Biochem., 25 (1970) 109-179. 
D. A. PRINS, Helv. Chim. Acta, 29 (1946) 1-8. 
D. A. PRINS, J. Am. Chem. Sot., 70 (1948) 3955-3957; E. J. HEDGLFY, W. G. OVEREND, AND 
R. A. C. RENNIE, J. Chem. Sot., (1963) 47014711. 
H. R. BOLLIGER AND D. A. PRINS, Hefv. Chim. Acta, 29 (1946) 1061-1071. 
E. HIJBER AND T. REICHSTEIN, Helv. Chim. Acta, 31 (1948) 1645-1655. 
H. HAUENSTEIN AND r. =I-, HeZv. Chim. Acta, 32 (1949) 22-33; T. GOLAB AND T. REICH- 
STEIN, ibid., 44 (1961) 616-620. 
F. CRAMER, H. O~~ACH, AND H. SPRINGMANN, Chem. Ber., 92 (1959) 384-391. 
F. FEIGL AND V. ANGER, Spot Tests in Inorganic Analysis, Elsevier, New York, 1972, pp. 345-346. 
H. H. BAER, Adv. Curbohydr. Chem. Biochem., 24 (1969) 67-138. 
H. H. BAER AND F. KIENZLE, Can. J. Chem., 41 (1963) 1606-1611. 
S. Mmui, Y. SENDA, AND K. KONNO, Chem. Ind. (London), (1963) 1354-1355; S. Mrrsu~ AND 
Y. SUGI, Tetrahedron L&t., (1969) 1287-1290, 1291-1294; Y. SUGI AND S. Mrrsur, Bull. Chem. 
Sot. Jpn., 42 (1969) 2984-2989; 43 (1970) 1489-1496; S. I~XTSKJI, Y. Kuuo, AND M. KOBAYA~HI, 
Tetrahedron, 25 (1969) 1921-1927; S. MITSUI, S. IMAIZUMI, M. HISASHIGE, AND Y. SUGI, ibid., 
29 (1973) 40934097; S. Mrrsur, Y. SUGI, M. FUXMOTO; AND K. YoK&, ibid., 30 (1974) 31-37. 
Y. SUGI, M. NAGATA, AND S. Mrrs~r, Bull. Chem. Sot. Jpn., 48 (1975) 1663-1664. 
A. SUZUKI, M. Mm, AND M. ITOH, Tetrahedron, 23 (1967) 3621-3629. 
S. KU:AAZAWA, T. SAKAKIBARA, R. SUDOH, AND T. NAKAGAWA, Angew. Chzz., 85 (1973) 992-993. 
H. H. BAER AND J. KOV& Can. J. Chem., 49 (1971) 1940-1952; H. H. BAER AND W. RANK, j&L, 
49 (1971) 3197-3202; J. KovLE, K. ~APEK, AND H. H. BAER, ibid., 49 (1971) 3960-3970; J. ~~~~ 
AND H. H. BAER, ibid., 51 (1973) 3373-3379; Carbohydr. Res., 45 (1975) 161-180; H. H. BAER 
Am J. Kov.G, Cm. J. Chem., 54 (1975) 2038-2044. 
T. SADARA, A. SFTA, Y. TA~HIMORI, T. TAKAM OTO, AND R. SUDOH, Chem. L&t., (1977) 
1365-1366. 



164 H. H. BAER, C. B. hfADUhfELU, Z. S. HANNA, P. G. POTVIN 

24 Hor&ewWeyl, Methoden der organfschen Chevie, E. MiiUER (Ed.), Vol. 10/4, Gwrg Thieme 
Ver!sg, Stuttgart, 1968; (a> pp. 132-155; (b) pp. 142-144; (c)pp. 151-155. 

25 H. hhSTER, Ann., 679 (1964) 53-94. 
26 H. H. BAER AND S. H. L. Cmv, Can. J. Chem., 51 (1973) 1801-181;. 
27 C. GZUNDMANN, Angetv. Chem., 62 (1950) 558-560. 
28 W. K. SEJBXT AND P. C_ ~NDIT. J_ Org_ Chem.. 28 (1963) 265-267_ 
29 H. H. BAER AND F. KXENZLE, Can. J. Chem., 45 (1967) 983-990. 
30 L X. ROBERTSON, J. Org. Chem., 13 (1948) 395-398. 
31 H. H. BAER, Chem. Ber., 93 (1960) 2865-2871; .J. Am. Chem. Sac., 83 (1960) 1882-1885. 
32 A. N. DE BELDER, Ah. Carbohydr. Chem., 20 (1965) 219-302. 
33 H. H. BAER, F. KENZLE, AND T. NEESON, Can. J. Chem., 43 (1965) 1829-1834. 
34 H. H. BAER AND T. NFEXIN, Can. J. Chem., 43 (1965) 840-846. 
35 H. H. BAER AND W. RANK, Can. J. Chem., 50 (1972) 1216-1223. 
36 L. F. Wnxims, J. Chem. Sot., (1947) 18-21. 
37 W. H. MYERS AND G. J. ROBERTSON, J. Am. Chem. Sot., 65 (1943) S-11. 
38 H. H. BAER AND H. 0. L. FISCHER, J. Am. Chem. Sot., 82 (1960) 3709-3713. 
39 P. A. LEVENE AND G. M. MEYER, J. Biol. Chem., 55 (1923) 221-227. 


