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Absbnct: A new process for the efficient regioselective formation of 1,8,13,16-tetraoxadispiro[5.0.5.4]hexadecanes 
(dispiroketals) of various D-glucopyranosyl substrates by the chiral recognition of enantiomeric trons 1.2-diol 
relationships is described. This was achieved using the novel enantiomerically pure 2,2’-disubstituted 3.3’,4.4’- 
tetrahydro-6.6’-bi-2H-pyrans 1.2 and 11. New conditions for the removal of dispiroketal protecting groups are 

presented. 

The dispoke protection of monosaccharides is hampered by their low solubility in preferred solvents for 

reaction. l In the previous communication1 a high yielding method for the dispoke protection of D- 

glucopyranosyl substrates was developed. The efficiency of the strategy was, however, marred by the lack of 

regioselection predictably due to the presence of two relatively non-&e&ally differentiated enantiomeric trans- 

1.2-dial relationships in the gluco substrates. 

Scheme 1 

i.Camphordfonic acid (CSA) (cat.),1 (1.5 eq.), CHCb, t&, overnight, 88%; ii. CSA (cat.), 
2 Il.5 e&l. CHCL. ?J. ovemiaht. 75% 
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Here, we wish to introduce a new process for the dispoke protection of saccharides by chiral recognition 

of enantiomeric pairs of tram 1,2-diols. This regioselective protection strategy is achieved via the use of the 

enantiomerically pure dienes 1,2 and 11 and exploits the preference for substituents about anomerically 

stabilised spiroketals to adopt equatorial orientations. * Under ketalising reaction conditions this equatorial 

preference determines which compound is formed. In the case of a substrate having an enantiomeric pair of 

1,2-dials, a particular diene will have a ‘matching’ retationship with only one diol that allows the substituents in 

the fully anomerically stabilised product to lie equatorially. The other diol will be ‘mismatched’, forcing 

substituents in the dispoke product to be axially configured which is obviously disfavoured. Furthermore, the 

choice of the dienes 1,2 and 11 was dictated by the desire to develop new, mild methods for the removal of 

dispiroketals and to enhance the stability of the dispiroketal precursors. 
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I i. AcaO, 4-N,Ndimethylamino-pyridine (DMAP). pyridine, RT, overnight, 88%; ii. BrCI. DMAP, 
pyridine, RT, overnight, 98%; iii. FeC13 (2.5 eq.), CH&, RT, overnight, 84%; iv. F&la (3 es.), 
CH&b. RT. ovemiahtz v. FeCln 15 ea.). CH&b. FIT. overnight. 50%. 

Complete regiocontrol of adduct formation was observed in reactions using the phenyl substituted dienes 1 

and 2. The R,R-configured diene 1 matches the enantiotopicity at C-2 and C-3 of D-gluco substrates. 

Reaction of the diene 1 with the gluco substrate 3 under standard acid catalysed conditions gave the 2,3-adduct 

43 in 88% yield (Scheme 1). The adduct was confirmed as the 2,3-regioisomer by formation of its acetate (AC) 

5 and its bcnzoate (Bz) 6 (Scheme 2) and examination of their respective 1H NMR spectra. It was hoped that 

the dispiroketals formed from the phenyl substituted dienes could be n?moved by hydrogenolysis. In practice, 

however, the adduct 4 proved stable to hydrogenolytic procedures. Treatment of the acetate 5 with Lewis acid 
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(FeC13) gave initially the desilylated compound 7 in good yield (84%). A larger excess of FeCl3 resulted in 

removal of the dispoke protecting group, however, acetate migration also occurred and the mixture of acetates 8 

was isolated. The ester migration was circumvented by employing the benzoate 6 which is less prone to 

migration in the deprotection reaction. Treatment of the benzoate 6 with 5 equivalents of FeC13 gave, after 

work-up, the 4-0-benzoate 94 in 50% yield which is the result of desilylation and dispoke removal. Further 

experiments to optimise this cleavage reaction are underway. 

The enantiomeric diene 2 was predicted to form a 3,4-dispiroketal adduct with D-gluco substrates. 

Indeed, under standard conditions the diene 2 and the 6-0-silylether 3 gave only the 3,4-adduct 105 in 75% 

yield (Scheme 1). The two dienes 1 and 2 thus provide an efficient. complementary, regioselective protection 

strategy for D-gluco substrates and potentially for other compounds having enantiomeric 1 ,Zdiol combinations. 

The di-ally1 substituted diene 11697 was prepared from 2-allylcyclopentanone8 in an effort to determine the 

feasibility of a @eJimination process for the deprotection of dispoke compounds. The R,R-eonfiguration of the 

diene 11 matches the enantlomeric arrangement of the hydroxyls at C-2 and C-3 of the D-gluec trio1 31~9 and so 

the 2,3dispiroketal adduct was the predicted product of reaction of compounds 3 with 11. Thus the 6-0-silyl 

D-glucoside 3 was heated to reflux in the presence of the di-ally1 diene 11 and the mild acid catalyst pyridinium 

p-toluene sulfonate (PPTS). Work-up gave the expected 2,3-adduct 1210 in 76% yield (Scheme 3). The 

removal of the dispiroketal moiety was performed as a two step process. Firstly, the diene 12 was ozonolysed 

to give the dialdehyde 13. Heating the dialdehyde 13 in toluene in the presence of 

1,8-diazabicyclo[5.4.0]undec-7-ene (DBU) gave the 6-0-silyl ether 3 in moderate yield (54%). Alternatively, 

the dialdehyde 13 could be stirred with Schwesinger’s basett (Pd-t-octyl) at 0 Oc in tetrahydrofuran (ITIF) to 

give methyl o--D-glucopyranoside 14 (70%) which is the result of the desired ~-elimination and concomitant 

desilylation. 

Scheme 3 

I 

iii 

i. PPTS (cat.), 11 (1.16 q.). CHCl3, TJ, 2d, 76%; ii. 03, CH$&, -76 ‘C then Ph,P (1.4 eq.),irh, 

RT, 100%; iii. DBU WC&), PhCH3.60 ‘C, 21 h, 64%; iv. Pst+ctyl (1 eq.), 0 ‘c, THF, 2h, 70%. 
, 

In conclusion we have developed a new and exciting opportunity for the selective protection of 1,2diols in 

carbohydrates. These self-determining or “smart” protecting groups which are able to use chirality recognition 

processes open a multitude of potential applications in oligosaccharide and polyol research. 
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