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ABsTRAcT 

The synthesis of the title compounds from the butyl ester of cis,trans-5,6- 
dihydro-2-methoxy-2Npyran-6-carboxylic acid, which was reduced to ciqtrans- 
5,6-dihydro-6-hydroxymethyl-2-methoxy-2H-pyran is described. Epoxidation of the 
latter compound yielded four stereoisomeric epoxides, which were separated by 
column chromatography. Each epoxide was, in turn, treated with dimethylamine to 
give the corresponding methyl 3,4-dideoxy-3-dimethyhunino-n,r.-hexopyranoside. 
Hydrogen-peroxide oxidation of the aminodeoxy sugar gave the N-oxide, which 
was subjected to a Cope degradation to afford methyl 3,4-dideoxy-D,L-hex-3-eno- 
pyranoside. The same reaction scheme was applied to trans-5,6-dihydro-2-methoxy-6- 
methyl-2H-pyran, affording methyl 3,4,6-trideoxy-a-D,L-e@zro- and three-hex-3- 
enopyranosides; /? anomers were obtained by acid-catalyzed anomcrization. The 
n.m.r. data are given for unsaturated sugars and their 0-acetyl derivatives. 

INTRODUCTION 

It has been shown that esters of 5,6-dihydro-2-methoxy-2H-pyran-6-carboxylic 
acid’ (l-3) can be conveniently used as substrates for simple and highly stereoselective 
synthesis of a variety of such monosaccharides as methyl 4-deoxy-D,L-hexopyranos- 
ides3 (4), methyl 4,6-dideoxy-D,L-hexopyranosides4 (5-7), 1,3,6-tri-0-acetyl-2,P 
dideoxy-D,L-hexopyranosides’ (8), etc. For example, methyl 4-deoxy-cr-&L-x@- 
hexopyranoside (4) was prepared from trans-5,6-dihydro-2-methoxy-2H-pyran-6- 
carboxylic acid (1) in three steps involving a lithium aluminium hydride reduction of 
the ester group, epoxidation of the double bond (two diastereoisomeric epoxides 
were formed), and acidic hydrolysis of methyl 2,3-anhydro-4-deoxy-a-r&L-rib& 
hexopyranoside (15). It is noteworthy that the simplest synthesis of methyl 4-deoxy-a- 
c-xylo-hexopyranoside from methyl a-D-galactopyranoside requires, at least, five 

*For Part VIII, see Ref. 1. 
iThis paper was submitted to the XXIII I. U. P. A. C. Congress, Boston, U. S. A., July 1971, Abstr. 
Papers, p. 63, No. 154. 
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Compound 58: i.r. spectra: ~‘2 3500, 1080, 1040, 980, 930, and 900 cm- ’ ; 

n.m.r. data (chloroform-6): 6 5.25 (m, 2 protons, H-l and OH), 4.59 (m, 1 proton, 
H-5), 3.90 (q of d, 1 proton, J5,6cx0 6.0 Hz, J6exo,6cndo 7.0 Hz, J4,6cxo 1.7 Hz, H-6exo), 
3.62 (d of d, 1 proton, J5,6endo 1.8 Hz, H-6endo), 2.70 (d of m, 1 proton, J4a,4e 15.5 Hz, 
H-4e), 1.95-2.1 (m, 10 protons, H-4a and C4H9). 

Compound 59: ix. spectra: vfiilm 3500, 1200, 1140, 1050, 1020, 980, 965, 920, 
910,880,865,830,765, and 710 cm-l; n.m.r. data (chloroform-d): 6 4.68 (d, 1 proton, 
J,,, 3.0 Hz, H-l), 4.48 (m, 2 protons, H- 5 and OH), 4.03 (pd, 1 proton, J6,6. 10.0 Hz, 
H-6), 3.4-3.85 (m, 3 protons, H-2, H-3, and H-6’), 3.52 (s, 3 protons, OMe), 2.50 
(d oft, 1 proton, J4a,4e 12.2 Hz, H-4e), 1.60 (d of q, 1 proton, H-4a). 

Compound 38 was present (t.1.c.) only in trace amount. 
(c) Compound 16 gave 60 (after column chromatography); i-r. spectra: v,“,’ 

3450, 1110, 1090, 1050, 1040, 1015,980, 950, 925, 900, 885, 850, 795, and 770 cm-‘; 
n.m.r. data (chloroform-c?): b 4.45 (s, 1 proton, H-l), 4,lO (d, 1 proton, J6,6t 9.4 Hz, 
H-6), 3.33 (s, 3 protons, OMe), multiplets centered at 3.10,3.60, and 4.35 correspond- 
ing to five protons (H-2, H-3, H-5, H-6’, and OH), 2.35 (d, 1 proton, J4a,4e 12.5 Hz, 
H-4e), 1.60 (d of m, 1 proton, H-4a). 

Compound 43 was present in trace amount only (t.1.c.). 
(d) Compound 18 gave after 5 h at 30” ca. 80% of 47, which was identical in 

every respect with the substance obtained by the Cope degradation of 33. 
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