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Abstract The stereochemistry of aleppouioloside, s naturally occurring gluceside, has been determined as (3S)-3.l(lS)-l- 
hydroxyethyl]-4-methyl-l,4-pcntanediol-l-~-~-~-glucopy~~ide by its synthesis based on two key enzymatic reactions: 
Pseudomonfasfluorcscens lipnse (PFQ catalyze4i enantioselective resolution of an aglycone precursor and transgluccsylation of the 
sglycoae by thennopbilic j3-glycosidas from Su&olobus solfatarhs. 

Enzymatic transglycosylation of-polyols by 8-glycosidases proceeds with preference towards primary 

hydroxyl groups, the relative percentage of functionalization at secondary hydroxyl groups depending on the 

complexity of the molecule (i.e. its interactions with the enzymatic site of glycosylation)l. Recently the gross 

structure of aleppotrioloside, a naturally occurring p-glucoside, has been reported* (1; no stereochemistry of the 

aglycone implied); the aglycone of 1, bearing at the same time a primary, a secondary and a tertiary hydroxyl 

group, offers a unique opportunity for testing the regiospecificity of transglycosylation. We report here the 

synthesis of aleppotrioloside based on two enzymatic steps which allowed also the determination of its 

stereochemistry. 

NaBH4 reduction of the commercially available a-acetyl-y-butyrolactone (2) afforded the two 

diastereomic pairs (f)-3 (43%) and (f)-4 (38%) which were separated by silica gel column chromatography. 

The relative configuration of the diastereomers was determined as previously described3 by 1H NMR analysis of 

the 13-dioxane derivatives of the corresponding triols obtained by LiAll$ reduction of (f)-3 and (f)-4. In 

order to preliminarly infer the relative stereochemistry of the aglycone moiety in 1. both (f)-3 and (k)-4 were 

reacted with CH3MgBr affording (It)-5 and (f)-6 which, in tum,were subjected to transglucosylation using 

phenyl+D-glucoside as carbohydrate donor and crude homogenate of Sdfolobus sulfufaricus, containing a 8- 

glycosidase a&vi@. The comparison of the 13C NMR spectra of the derived glucosides with that of 1 showed 

that the relative stereochemistry of aleppotrioloside should be 3R*, l’R*, since the resonances reported for 12, 

in particular those of the aglycone moiety, were found only in the spectrum of the diastereomeric glucosides 

arising from (f)-5. Glucosylation at secondary hydroxyl group was detected only in a trace amount, while the 

tertiary hydroxyl group was not glucosylated. 

The synthesis of 1 thus required resolution of (f)-3, which was achieved by enantioselective hydrolysis 

of the acetyl derivative (f)-7 using Pseud0monusfluorescert.t lipases that yielded (3R,l’R)-3 (40%; 90 % ee6; 

[a]D -33.8’; c 3, CHCl3) and (3s,l’s)-7 (41%; >98 % ee6; [o]D -8.6’; c 3, CHCl3). It should be noted that 

(3S,l’S)-3 has already been prepared by baker’s yeast reduction of 2, along with its 3&1’S isomers. Both 

(3&1X)-3 and (3&1’S)-7 were treated with an excess of CH3MgBr yielding (+)-5 (36%; [o]D +2.3O; c 1.2, 

MeOH) and (-)-5 (50%; [a]D -3.7’; c 1.5, MeOH), respectively. Transglucosylation of (-)-5 as above yielded a 

glucoside (22%; [o]D -29.5; c 1.6, MeOH, lit.* [o]B -30; c 0.69, MeOH) whose 1H and 13C NMR spectra were 

superimposable to those of naturally occurring 1, while transglucosylation of (+)-5 afforded 8 (23%; [a]D 

-12.4; c 0.8, MeOH). In the NMR spectra7 of 1 and 8 the presence of the minor diastereomer was not detected. 
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Reaction conditions: a, NaBH4 in MeOH. 0°C; b, AQO, pyridine: c. CH+gBr in anhydrous Et20; d, Pseudomonasfluorescen 

lipase (1300 U/mmole of (zt)-7) in 200 mM phosphate buffer, pH 7,6 days, r.t.; c, crude homogenate of Sulfolobus solfamric~lb, 

75OC, phenyl-g-D-glucoside in a 1:28 molar ratio with respect to (+)-5 or (-)-5: at total donor consumption another aliqwt was added 

(two times); yields are cakulated with respect to the total amcnmt of donor added. 
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