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When subjected to oxidation with osmium tetraoxide under catalytic condi- 
tions’t ,3 gave a mixture of 1,2:3,4-di-O-isopropylidene-L-~~2~e~-~-D-~~Z~c~o-octopy- 

ranose (7) and the D-&rec~ol-D-gakzc& isomer 8 in the ratio -7: 1, respectively, and In a 
combined yield of 56.5%. In this and subsequent oxidations, the ratio of the products 

was determined by integration over the resonances for the anomeric protons in the 

‘H-n.m.r. spectra (CDCI,). The stereochemistry of the major product was established 
by the isolation of L-~hreu-D-ga~~cf~-octitol(1 1.45%), m.p. 233-236” (from water)??, 

following acid hydrolysis (CF3 CO2 H-Hz 0) of the mixture of 7 and 8, and reduction 
(NaBH,) of the resulting octoses. In agreement with the symmetry of 1 I, onfy four 
resonances, of roughly equal intensity, were observed in its ‘3C-n.m.r. spectrum [(CD,)2SO]. 
Acetylation of 11 gave the octa-acetate 12, m.p. 143-145” (from aqueous ethanol), 
[cz]D -40° (c 1.1, hl c oroform) {lit. (D enantiomer)‘O m.p. 141” (corrected), [a],, +40.4* 

(c 1.2. chloroform)). Catalytic osmylation of 4 was less stereoselective, affording a mix- 
ture (42%) of 9 and 10 in the ratio -3: I. 

Catalytic osmylation of 6 produced a mixture (67%) of 1,2:3,4-di-O-isopropyl- 
idene-D-ery Gzzro-a-D-galacCu-octopyranose (13) and the L-evko-a-D-gekcto isomer 14 
in the ratio 7: 1, from which 13, m.p. 117-I 18” (from ethyl acetate-hexane), [aIn 
-61” (c 0.75, chloroform), readily crystallised. Since 13 (79%) was also obtained as the 
preponderant (even exclusive) product on similar osmylation of 1 53, its stereochemistry 

Is rigorously established. Acid hydrolysis of 13 afforded the new octose 16, namely 
D-er~thro-D-galac~o-octose, m.p. 180-181.5” (from aqueous ethanol), [CV]~ +42” 

TThe following general procedure was used: the substrate (1 equiv.), N-methylmorpholine N-oxide 
(2 equiv.), and osmium tetraoxide (-0.05 equiv.) in acetone-water (8:l; SmL/mmol of substrate) 

were stirred at room temperature until t.1.c. indicated that the reaction was complete. 

TtThe octitol 11 has no measurable apti& rotation in saturated aqueous solution. The D enan- 

tiome? has m-p. 230” (corrected). 
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(7 min) + +62* (equil.; c 1 .I, water), in 60% yield, which was reduced in a straight- 
forward manner to the octitol 17 (SO%, isolated as the monohydrate), m.p. 168-169O 
(from aqueous ethanol), [ol]D +2.5” (c 0.7, water). The oxidation of 1 84 with osmium 
tetraoxide, as with aqueous potassium permanganate5, yielded a single crystalline product 
identified as 8-deoxy-I ,2:3,4-di-O-isopropylidene-D-elythr~-cx-D-gcaZact~-octopyranose 

(19,78%), m.p. 152-153” [from chloroform-light petroleum (b.p. 60-80”)], [a], 
-55.5” (c 1, chloroform) {lit.’ m.p. 151-152’, [ailD -57’ (c 1.4, chloroform)). 

According to I&hi’s empirical rule6 for osmylation, the relative stereochemistry 
between the pre-existing hydroxyl or alkoxyl group and the adjacent, newly-introduced 
hydroxyl group of the major product is erythro. If, for compounds 3,4,6, and 18, the 
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oxygen atom of the pyranoid ring exerts the same influence as that of an alkoxyl group, 
then the stereochemical outcome of the foregoing oxidations follows Kishi’s formulation. 
However, the catalytic osmylation of 5 is exceptional, since it gave a mixture (83.5%) 
of methyl 1,2:3 ,4-di-O-isopropylidene-L-e~~~~~-~-D-galac~o-octopyranuronate (20) and 
the D-aythro-a-D-gahcto isomer 21 in the ratio 4: I. Reduction of this mixture with 
lithium aluminium hydride in tetrahydrofuran at room temperature gave 14 and 13 (ratio 
4: I), which, on acid hydrolysis (CF3 CO, H--H2 0) and reduction [NaBH4) of the result- 
ing octoses, afforded L-erythro-D-g&&o-octitol(22, 43%), mp. 153-l 54.5” (‘from 
aqueous ethanol}, [ar]D -2.5” (c 0.4, water) (lit. (D enantiomer)*’ m-p. 153--1F~4~. 
[a]D +Z.4” (c 4, water)). Kishi et aZ.6 have pointed out that the empirical rule for 
osmylation should be applied with caution to conjugated carbonyl compounds, since 
there are exceptions_ 

The ability to predict the stereochemical outcome of reactions used in the syn- 
thesis of higher-carbon sugars is unquestionably important_ We envisage that, after suitabie 
manipulation of the non-reducing segment of the sugar chain, such compounds as 9 
could be transformed into decose derivatives of predictable stereochemistry. 

New compounds had elemental analyses and/or spectroscopic properties in 
agreement with the structures assigned, 
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