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Summary: The nonracemic y-silyloxy allylic stannanes 
(S)-8 and (R)-8 add to the (R,R)-tartrate derived enals 7 
and 24 to afford the adducts 9,14, and 25. The bis-TBS 
derivatives 10,15 and 22, upon hydroxylation with catalytic 
0804-NMO, yield the differentially protected polyols 11, 
16, and 23. 

An increasing awareness of the important biological role 
of carbohydrates has stimulated interest in the synthesis 
of natural and unnatural sugars. The so called ”higher 
sugars” constitute an interesting family of monosaccha- 
rides. These relatively uncommon 7-11 carbon carbohy- 
drates are subunits of several important antibiotics.’ To 
date, most syntheses of higher sugars have employed 
natural hexose and pentose starting We have 
developed a new approach starting from readily available 
tartrate derivatives. 

Our strategy stems from the observation that silylated 
syn diene diols such as I undergo highly anti selective 
hydroxylation (eq l).4 A conformational argument for this 
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selectivity has been advanced. Based on our recent 
findings, we felt that the BFs-promoted addition of 
nonracemic y-silyloxy allylic stannanes to enals would 
allow ready access to these valuable intermediates (eq 2).5 
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In fact, addition of allylic stannane (S)-8 to enal 7, 
derived from the acetonide 1 of (R,R)-dimethyl tartrate,& 

t Author to whom inquiries regarding the X-ray structure analysis 
should be addressed. 
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led to the adduct 9, a single isomer, in 93% yield.7 
Hydroxylation of the bis-TBS ether 10 afforded the tetraol 
11, likewise a single isomer, in 70% (unoptimized) yield. 
Hydrolysis followed by exhastive acetylation gave the 
crystalline nonaacetate 13 whose structure was confirmed 
by single crystal X-ray analysisegb 
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The diastereomeric nonaacetate 18, also a solid, was 
prepared analogously starting from end 7 and stannane 
(R)-Se7 Unfortunately, crystals of 18 were not suitable for 
X-ray analysis. Confirmation of stereochemistry was, 
therefore, achieved through conversion to the lactone 21 
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dial 24 from tartrate 1.8 Thie derivative was selected not 
only because of ita close structural similarity to end 7, but 
also because the acetonide ring separates the diene side 
chains in the silylated bis-adduct 22, thus enabling each 
to act more or less independently of the other (see eq 3). 

Bis-homologation of dial 24 with stannane (R)-8 followed 
by silylation afforded the tetraene 22 in high yield. 
Hydroxylation, as before, led to the octaol in 66% yield 
as a separable 5:l mixture of 23 and other diastereomers 
(eq 4). 
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and comparison with the enantiomer ent-21 prepared first 
by Fischer and subsequently by Hudson.8 It is worth 
noting that tetraol 16 undergoes a highly selective Mal- 
aprade oxidation to aldehyde 19, which exists primarily 
in the lactol form.9 
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It was of interest to explore the possible bidirectional 
assemblage of higher sugars by this methodology as 
exemplified in eq 3.10 To that end, we prepared the diene 
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Octaol23 waa converted to the corresponding polyac- 
etate 27 upon hydrolysis and in situ acetylation (eq 5).  
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The foregoing examples illustrate the applicability of 
this methodology to fairly complex polyols. Through 
variations in hydroxylation protocolsll and alcohol pro- 
tecting groups, other isomeric polyols could possibly be 
prepared. Further work along these lines is in progress. 

Acknowledgment. This work was supported by Re- 
search Grant 5R01 A131422 from the NIH. Preliminary 
studies on the addition of y-silyloxy allylstannanes to 
achiral ends and subsequent hydroxylation of the TBS 
ethers were carried out by George P. Luke. 

Supplementary Material Available: 1H and selected lSC 
NMR spectra and experimental procedures for all compounds 
(42 pages). This material is contained in libraries on microfiche, 
immediately follows this article in the microfilm version of the 
journal, and can be ordered from the ACS; see any current 
masthead page for ordering information. 

22 OTBS 
\ /  

(3) 

23R=TBS 

(8) Fischer,E. Liebig8Ann. Chem. 1896,288,150.Maclay, W. D.;Haan, 
R. M.; Hudson, C. S. J. Am. Chem. SOC. 1998,60,1035. Fischer reporta 
mp 226-228 O C  and [ U ] D  +ao. Hudmn reporta mp 219-220 O C  dec and 
[ a ] ~  +64.8' ( C ,  0.8) in Water. 

(9) Malaprade, L. Boll. SOC. Chim. Fr. 1928,43,638. 
(10) For a related application, see ref 3a and citations therein. 
(11) For example, epoxidation-hydration (after TBS cleavage) or 

asymmetric dihydro.ylation after TBS cleavage. Johnson, R. A.; Shaxplw, 
K. B. in Catalytic Asymmetric Syntheuis; Ojima, I., Ed.; V C H  New York, 
1993. 


