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Summary: An efficient synthesis of epimeric alpha-vinyl pyrrolidines starting from methyl 
4,6_O_benzylidene gluco- and galactopyranosides gave ready access to hydroxylated 
pyrrolidines. 

Many polyhydroxylated piperidines, indolizidines, and pyrrolidines are potent glyco- 

sidase inhibitors both in vitro and in vivo. 1 Recent studies have shown some of these -- -- 

inhibitors possess promising antimetastatic2 and antiviral activities3 which may result from 

their ability to block glycosidase-dependent glycoprotein processing in cells. The 

therapeutic potential of such hydroxylated azacycles combined with the challenge of 

efficiently constructing these highly functionalized molecules makes them attractive targets 

for synthesis.4 We have developed an approach to these compounds which takes advantage of 

a one pot reductive elimination-reductive amination used to convert bromopyranoside la into - 

amino alkene 2a.5 We reasoned that a similar reaction applied to partially deprotected 3 - 

J~J R=R’=CH#% a R = R’= CH2F'h 9 
& R=CH2Ph, R’==H 21, R = CH2Ph, R’= H 

could produce amino alcohol 2b which, upon cyclization, - could furnish vinyl pyrrolidine 3. 

Furthermore, by varying the carbohydrate starting material, a series of epimeric 

pyrrolidines might be made by essentially the same route. The viability of this approach 

for rapid and efficient production of polyhydroxylated pyrrolidines was demonstrated by the 

syntheses of tetrols 4, 2, and a. 



Preparation of pyrrolidine 4 by this route started with readily available methyl 

4,6-Q-benzylidene-alpha-D_galactopyranoside 1 6 which was benzylated (NaH/PhCH2Br/DMF, 

rt, 100%) to afford 8 (Scheme I). Removal of the benzylidene group under mild acidic 

conditions (H2S04/MeOH, rt, 98%) produced diol9which was selectively transformed into 

primarybromidelO7(Ph3P/CBr4/pyridine, 70%). 8 Reductiveelimination-reductiveamination 

(En/NaBH3CN/PhCH2NH2/1-PrOH/H20, reflux, 2h, 82%) proceeded smoothly to produce amino 

alcohol 11 in a single step. It was found that the intramolecular cyclization of 11 was - 

best effected under Mitsunobo conditions;9 thus, hydroxyl activation and displacement 

- 

(Ph3P/DEAD/THF, rt, 95%) cleanly providedE. No products from potential side reactions 

(SNl, SN2') were observed. The overall yield of vinyl pyrrolidine 12 from 1 was 53%. 

Completion of the synthesis of irequired conversion of the alkene of 12 into a diol. - 

This was achieved by a catalytic osmylation procedure 10 (4-methylmorpholine-N_oxide/OsO4 

(O.Olmoleeq)/dioxane/water, rt, 24h)whichaffordedaneasilyseparablemixtureof desired 

dio113(61%), itsI&oxide14(10%)and recoveredstartingmsterial(6%). This surprisingly - - 

high diastereoselectivity may result from the same factors which control the selectivity 

in the osmylation of allylic ether and alcohol systems ;11 here, as in the related systems, 

0~04 preferentially approaches the olefin from the face opposite the allylic heteroatom. 

In the case of l& the steric bulk of the N-benzyl group could also play a major role 

incontrollingthediastereoselectivityofthereaction. Finally, removaloftheprotecting 

groups by catalytic hydrogenation of the hydrochloride salt of 13 (10% PdC/EtOH) gave, - 

after ion exchange and recrystallization, pyrrolidine 4 12 in 86% yield (m.p. 200-202oC 

(dec.),lit.l3m.p. 200-202oC). Hydrogenationof 14(10%Pd~C/HCl/H20/EtOH)also produced - 

4 (92%, isolated as the hydrochloride salt). 

The versatility of thisapproach was demonstrated by its application to the syntheses 

of 2 and 5 (Scheme II). Beginning with commercially available methyl 4,6-&benzyli- 

dene-alpha-~-glucopyranoside15(theC-4epimerof~),asimilarfivestepsequenceproduced - 

pyrrolidine 20 in 58% overall yield. In comparison to the reaction of its vinyl epimer - 

12, the osmium tetroxide catalyzed oxidation of 20 was less selective, resulting in a - 

separable mixture of diastereomeric diols 21 and 22 (75:25 respectively, 68% combined -- 

yield) along with recovered 20 (16%). The hydrochloride salts of diols 21 and 22 were -- 

individually debenzylated to give1 (as the free amine after ion exchange) and 5 (as the 

hydrochloride salt) in 80% and 89% recrystallized yields, respectively.14 

In conclusion, readily available carbohydrate starting materials were efficiently 

converted into alpha-vinyl pyrrolidines by a short yet versatile route. The syntheses 

of tetrols 4, 2, and 3 demonstrated that these alpha-vinyl pyrrolidines can be readily 

transformed into more highly functionalized molecules. We are currently e&ending this 

approach to the synthesis of novel glycosidase inhibitors. 
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