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Abstract: Model studies on a synrhesis of gl~cosylinositols via glycosyloxanorbornanes have wsulred in a 

short and high/y stereoselective synthesis of conveniently protected myo-inositols front 7-o.ranorbornen~2~one 

featuring a highly diastereoselecrive cafalyfic osnzylalion of a protected Conduritol B. 

Despite the recent appearance of numerous reports on the preparation of differentially protected myo- 

inositols1-3, these molecules remain challenging synthetic targets. This high level of interest, sustained by the 
recognized biological importance of inositol phosphates4 and glycosyl-phosphatidylinositol derivativessd, 

along with our involvement in the chemistry of 7-oxanorbornenes7, versatile synthetic intermediatesg, 

motivated the research described here. 
Our strategy envisioned glycosylation of ketone 2 (Scheme l), prepared in 3 steps (65% overall)9 from 

readily available optically pure 7-oxanorbornen-2-one 1 10, followed by cleavage of the oxygen bridge as 

described by Vogel11 and subsequent reduction to the allylic alcohol and hydroxylation of the double bond. The 

recent disclosure of Martin-Lomas’ protocol to prepare a 1,6 differentially protected nayo-inositol from a 
Conduritol B starting rnaterial3a, prompted us to submit our preliminary results in this field. 

At the initial stage of this investigation, racemic materials were employed12, to establish if resolution 

could be achieved upon glycosylation, thus shortening considerably the synthesis. Also, due to the symmetry 
of the target molecule, one diastereoisomer would lead to a 1 &substitution pattern and the other one to a 

3 R’=R2=Az 

4 R1=R2=B n 

5 R’=H. R2=CHPh 
1 2 R=H 

6 R=TBDMS 

Scheme 1 
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1 &-pattern which are both of interest 5.6. In this context, glycosylation of 2 with commercially available E-D- 

glucopyranosyl bromide tetrabenzoate (HgBr2, Hg(C& C6H6, 7OoC. 4A molecular sieves, 5 h, 79%)13 

afforded 3 as a mixture of diastereomers separable by flash chromatography. Similarly, PhSeOTf promoted 

glycosylationt4 (Phenyl 2,3,4,6-tetra-0-benzyl-l-thio-~-D-glucopyranoside, CH$N, -400C. 418, molecular 

sieves, 2 h, B:a CU. 4:1, 75%) produced a good yield of 4 as a mixture of anomers. Separation of isomers at 

this stage was possible but cumbersome. Having explored the reactivity of this hydroxyl group, we sought a 
more efficient separation procedure. To this end, and to avoid a participating group at C-2 (see below) we 
prepared benzylidene derivative 5 from 3 by conventional methods (1. NaOMe/MeOH; 2. PhCH(OMe)z. 
pTsOH, C&He). Trituration of the mixture of diastereomers of 5 with CHCl3 provided a solution of one isomer 
and a solid residue of the other isomer, both practically pure as determined by tH NMR (CDC13 and 

CD3COCD3 respectively)l5. The remarkable simplicity of this separation is noteworthy. Also, it should be 

mentioned that these oxanorbomanic glycosides are potential precursors of rare disaccharides*. 
While the treatment of benzoylated glycoside 3 with EtjN/TMSOTf, under Vogel’s conditionst 1, 

resulted in traces of the desired enone and extensive decomposition, perbenzylated glycoside 4 afforded a 74% 
yield of enone 7 (Scheme 2). Thus, it appears that the above conditions are not compatible with a participating 

group at C-2. Having secured that cleavage of the oxygen bridge could be effected in the presence of a 
carbohydrate moiety in the molecule, we turned our attention to the reduction-hydroxylation sequence. 

Considering the controversial results in the literature about these reductions 16 and to facilitate analysis of the 
spectral data we prepared model enone 8 from alcohol 2 (1. TBDMSCl, DMF, Imidazole; 2. 

EtyNflBDMSOTf, GHo, 89% overall]. 

TBDMSO 

7 R3= 9 R5=H 11 R6=H 

LOBn 
R4=TBDMS lOR"=Ac 12 R6=Ac 

8 R3=R4=TBDMS 
Scheme 2 

Reduction under Luche’s conditions17 (NaBHJCeCl3, MeOH, OoC, 90%) provided a 94:6 mixture of 

epimers favoring Conduritol B derivative 9. The selectivity of the process appears to depend on the nature of 
the protecting group at C-5, quite remote from the reactive center 16; this may be tentatively attributed to a 

confotmational phenomenon. At any rate, reduction with LiAl[OC(CH3)313H (THF, -78O to RT, 12 h, 98%) 
afforded exclusively 9 in a stereospecific manner. 

At this stage, and in view of previous efforts in the literaturet8~1” we reasoned that the only possibility 
of achieving a useful diastereoselectivity in the hydroxylation of the very “symmetrical” double bond of 9 was 

to protect the free alcohol with a small and electron withdrawing group. Thus, the reaction between acetate 10 
and a catalytic amount of 0~04 (Acetone:Water, 8: 1, EtjNO, RT, 24 h, 60%) was examined, and, to our 

delight, the practically single diol 11 (diastereoselectivity=91:9) was obtained20. The structure of 11 was 
conclusively established by acetylation to mrso-triacetate 122’. Since the selective manipulation of hydroxyls at 

C-l and C-2 in myo-inositol derivatives is well documented22 and positions 4 and 6 may be readily 

differentiated earlier in the synthesis, this outstanding selectivity found enables us to prepare totally 

differentiated myo-inositol derivatives in a highly efficient manner. Furthermore, our route allows for the 
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equally facile synthesis of both enantiomers and should be amenable to the preparation of analogues23 by early 

manipulation of the furan nucleus or the oxabicyclic precursor. 

In conclusion, the selectivity of the catalytic bis-hydroxylation of Conduritol B derivatives may be 
controlled by the appropiate choice of protecting groups. We are currently exploring the generality of this 
phenomenon as well as the completion of the synthesis of model glycosyl-inositols outlined here and the 
extension of the methodology to aminoglycosyl derivatives. 
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