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Since so few higher-carbon sugars are known’ , the problem of characterising 
them cannot be tackled in the same way as with lower members of the series (for example, 
the pentoses and hexoses and their derivatives). It is imperative, therefore, in the syn- 

thesis of higher-carbon sugars to employ reactions whose stereo- and regio-chemistry 
can be predicted with reasonable certainty, so that identification of the products does 
not become burdensome. Catalytic osmylation of unsaturated seven-*, eight-‘, and ten- 
carbon sugars4 generally affords products of predictable stereochemistry, except for 
(Z)8,9-dideoxy-l,2:3,4:6,7-tri-0-isopropylidene-cr-D-threo-D-ga~cto-dec-~-enopyranose 
(1) which gave4 equal proportions of 1,2:3,4:6,7-tri-0.isopropylidene-cr.Dultro-D- 
galacto-decopyranose (2), the isomer expected to preponderates, and the PL-gluco-D- 
galncro isomer 3. The lack of stereoselectivity of the latter reaction was not only de- 
trimental from a synthetic viewpoint, but also precluded a tentative assignment of struc- 
ture to the individual isomers on the basis of Kishi’s empirical rule’. Consequently, we 
sought an alternative route to 2 and 3 via Sharpless epoxidation” of the equally acces- 
sible4 (E)-decenopyranose derivative 4. The stereochemistry of asymmetric epoxidation 
of 4 can be predicted from the Sharpless model6 **, while the regiochemistry of base- 
catalysed opening of the resulting epoxy alcohols, involving epoxide-migration (Payne 
rearrangement’), should also follow a predictable coursehE. 

Sharpless epoxidation6 of 4 at -23’ with di-isopropyl L-(+)-tartrate as the 
chiral ligand furnished a mixture of 8,9-anhydro-l,2:3,4:6,7-tri-U-isopropylidene-fl-L- 
galacto-D-gala&o-decopyranose (5; isolated in 63% yield), m.p. 128-128.5’ (from 
ether-hexane), [cY]D -58” (c 0.9, chloroform), and the o-D-ido-D-g&CtO isomer 6 in 
the ratio -5: 1. The structure assigned to the preponderant epoxide 5 on the basis of 
the Sharpless model” was placed on a secure footing when similar epoxidation of 4 
with di-isopropyl D-(-)-tartrate as the chiral ligand yielded a mixture (7 1%) in which 
the isomeric epoxide 6 preponderated (ratio 6/S -4: 1). Hydrolysis of 5 with sodium 
hydroxide in aqueous 1 ,4-dioxane at 70’ yielded 2 (63%), [o]D -50’ (c 1.3, chloroform), 
which, by analogy6~s, was considered to be formed by preferential opening of the epoxide 

*To whom enquiries should be addressed. 
**This requires the diastereofacial selectivity of the chiral epoxidising reagent to be large enough to 
outweigh that of the chiial substrate 4, so that the reaction is reagent controlled. 
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7 (the product of a Payne rearrangement’ of 5 in situ) at the terminal position with 
hydroxide ion. Acid hydroly~s (CFsCOsH-H~O) of 2 and ~duction (NaBH,r) of the 
resulting decose gave D-&o-D-g&So-decitol(8; 92%), [o]D -+0.6’ (c 2.3, water), 
which, on acetylation (AcsO in pyridine at loo’), afforded the deca-acetate 9 (73%), 
[a]D +27’ (c 1.3, chloroform). Although neither 8 nor 9 were crystalline, their analytical 
data andjor spectroscopic properties were entirely consistent with the structures assigned*. 

Hydrolysis of a 4: 1 mixture of the epoxy alcohols 6 and 5 with sodium hy- 
droxide in aqueous 1,4-dioxane at 70’ provided a mixture (51%) containing the triols 
3 and 2 (ratio 4: l), which were presumably derived from preferential opening of the 
respective Payne-rearrangement’ products 10 and 7 at the terminal position. Acid hydrol- 
ysis) CFsC~~H-H~O) of a mixture enriched in 3 and reduction (NaBH,) of the liberated 
decose then gave L-g&o-D-ga&cto-decitol (ll)**, m.p. 155-156.5” (from aqueous 
ethanol), [o]D -2’ (c 1, water), in 37% yield. Acetylation (AcsO in pyridiie at 100’) 
of 11 furnished the deca-acetate 12 (71%), m.p. 139-141’ (from ether-hexane), [Or]D 
-23’ (c 1, chloroform). 

In related work, Sharpless epoxidation6 of (~8,9dideoxy-1,2:3,4:6,7-tri-@ 
isopropyhdene-&L-t/rreo-D-g&ctu-dec-8-enopyranose4 (13; prepared from D-galactose) 
with di.isopropyl L-(t)tartrate as the chiral ligand provided 14 as the preponderant 
epoxy alcohol (isomer ratio -4: l), which was transformed, via 15 and 16, into D-gluco- 
D-guZ&odecitol(17), m-p. 217-219’ (from aqueous ethanol), [o]D + 1’ (saturated 
solution, water); lit. ’ m-p. 222’, [o]D +1.2’ (water). Acetylation of 17 gave the deca- 
acetate 18,m.p. 149-150”(fromether-hexane), [a]D t15.5” (c 1, chloroform);lit.9 
m.p. 149-150”, [a]D + 16’ (c 5, chloroform). D-g&co-D-go&to-Decitol(l7) was 

I 
HCOR 

*The IV-n.m.r. (90 MHz) spectrum of 8 in (CD&SO exhibited ten resonances, of roughly equal 
intensity, at S 73.24,71.84,71.37,70.79, 70.07,69.92,69.68,69.38, 63.22, and 62.84, while the 
% and ‘H-n.m.r. (360 MHz) spectra of 9 in CDCl, clearly indicated the presence of ten acetate 
groups. 
**For a solution of 11 in (CD&SO, the resonances in the I%-n.m.r. spectrum appeared at 6 75.24. 
72.77,71.49,71.39,70.03,69.45,68.74,68.68,63.53, and 63.35. 
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derived originally from D-ghtCOSt? by successive applications of the cyanohydrin pro- 
cedure’ , although rigorous proof of its structure has never been provided’. The fore- 
going synthesis of D-gluco-D-galacfo-decitol (17) from D-galaCtOse, in conjunction with 
that from D-ghICOse9, establishes the configuration at all eight stereocentres, and finally 
settles the structure of this decitol. 

New compounds had elemental analyses and/or spectroscopic properties in agreement 

with the structures assigned. 

ACKNOWLEDGMENTS 

We thank Dr. I. H. Sadler and his colleagues at Edinburgh University for the 
‘H- and 13C-n.m.r. spectra, and the Commonwealth Scholarship Commission in the 
United Kingdom for financial support (to A.K.M.S.K.). 

REFERENCES 

1 C. S. Hudson,Ad~>. Curbohydr. Chem., 1 (1945) l-36; J. M. Webber, ibid., 17 (1962) 15-63; 
J. S. Brimacombe and J. M. Webber, in W. PIgman and D. Horton (Eds.), The Carbohydrates: 
CI2emisfr~~ and Biochemistry, Vol. lA,AcademicPress, New York, 1972, pp. 479-518. 

2 J. S. Brimacombe and A. K. M. S. Kabir, Curbohydr. Res., 150 (1986) 35-51. 
3 J. S. Brimacombe, R. Hanna, A. K. M. S. Kabir,F. Bennett, andI. D.Taylor,J. Chem Sot., Perkin 

Trans. I, (1986) 815-821. 
4 J. S. Brimacombe, R. Hanna, and A. K. M. S. Kabir,J. Chem. Soc.,Perkin Trans. I, (1986) 823-828. 
5 J. K. Cha, W. J. Christ, and Y. Kishi, Tetrahedron, 40 (1984) 2247-2255. 
6 K. B. Sharpless, C. H. Behrens, T. Katsuki, A. W. M. Lee, V. S. Martin, M. Takatani, S. M. Viti, 

F. J. Walker,and S. S. Woodward,Pure Appl. Chem., 55 (1983) 589-604. 
7 G. B. Payne,J. Org. Chem., 27 (1962) 3819-3822. 
8 T. Katsuki. A. W. M. Lee, P. Ma, V. S. Martin, S. Masamune, K. B. Sharpless, D. Tuddenham, and 

F. J. Walker, J. Org. Chem., 47 (1982) 1373-1378; C. H. Behrens and K. B. Sharpless, Aldri- 
chimica Acta, 16 (1983) 67-79. 

9 L.-H. Philippe, Ann. Chim. HZJJS., 26 (1912) 289-418. 


