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:%YE=r The title carbocyclic amine 15, prepared in high yield from isoxazolidine 8 using 
cient oxidation-epimerization-rauction sequence, is an inhibitor of mung bean Q- 

q annosidase II and a potent inhibitor of jack bean a-mannosidase. 

Inhibitors of the glycoprotein processing enzyme a-D-mannosidase II, such as swainsonine 

(i),l have potential therapeutic use as antimetastatic,2e3 and immunomodulatory agents.4 

Synthetic hydroxylated pyrrolidines such as 1,4-dideoxy- and 1,4,6-trideoxy-1,4-imino-D- 

mannitol (z5 and 36) have shown potent a-mannosidase inhibitory activity. A recent 

molecular orbital and molecular graphics study7 concluded that l-3, as well as fi-epi 1 are -- 
more potent a-mannosidase inhibitors than the more mannose-like deoxymannojirimycin (4) 

because of a better superimposition of their heteroatoms with the corresponding heteroatoms 

of the lowest energy “flap up” half chair form of the mannosyl cation 6,’ the presumed 
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intermediate in the hydrolysis of mannopyranosides. We proposed the hydroxylated cyclo- 

pentylamines 2 as potential a-mannosidase inhibitors based on the folloving: a) the o-amino 

function is appropriately positioned to be protonated in the enzyme active site by an a- 

oriented carboxylic acid, and b) four hydroxy groups, which are ideally oriented because of 

the geometry of the five-membered ring, are present, as in the aannosyl cation 2. Rolecular 

modeling studies of N-methyl analog 11 vs the RO-optimized “flap up” half chair form of the 

mannopyranosyl cation 6’ show good overlap of the hydroxy groups. The N-methylamino moiety 

is located on the a-face between the ring oxygen and C-l of the mannosyl cation, with a 

closer proximity to C-l. Consequently, cyclopentylamines 1 could mimic either the mannosyl 

cation or its protonated polysaccharide precursor. 

cyclopentylamine 15 

mannosyl cation 2 

The known isoxazolidine cg was prepared in 81% yield via the intramolecular cycloaddition of 

the N-methyl nitrone derived from aldehyde 1. Reductive cleavage of the isoxazolidine ring 

(Zn dust, aq 85% IiOAc, 50-55”C, 1 h) followed by acylation of the crude amino alcohol 

[(BOC),O, TEP, 50°C] gave a-hydroxymethyl carbamate 2.10 Swern oxidation [2.7 equiv DRSO, 

2.3 equiv (COCl),, 5.1 equiv DBU, -78’C] gave a mixture of products, including 43% of the 

epimerized B_carboxaldehyde 11 and 10% of the a,~unsaturated aldehyde 12; no E was detec- 

ted. Eowever, oxidation of 2 with the Dess-Martin periodinane” (1.5 equiv, CiirClr, 30 q in) 

cleanly gave the a-carboxaldehyde E in quantitative yield (crude). Treatment of g with 

0.25 equiv DBU at -78OC (CE,Cl,, 1 h, quench with EOAc at -78W) led to clean epimerization 

to 11 without any concomitant elimination. Reduction of 11 vith NaBA, in EtOE gave -the & 

hydroxymethyl carbamate 13 in 91% overall yield from 2. Debenzylation (Hz, Pd black, CH,OH, 

4 days) to 14 followed by cleavage of the t-Boc group ]HCl(g), ether/CH,OH] and flash 

chromatographylz on silica gel (3:1:2 CE,OR:conc NH,OE:CR,Cl,) gave 11. Further 

purification by ion exchange chromatography (Bio-Rad AG 5OW-X8, 0.5 X NH,OE) and 

crystallization from i-PrOB at -78Y gave 11 as an extremely hygroscopic white solid. 
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(a) Cl&NEOE, C&Oii, A; (b) Zn, WAC; (c) (Boc),O; (d) Deas-Hartin 

periodinane; (a) WU, -78’C; (f) WM,I (e) II,, Pdi (h) RCl(g). 

The carbocyclic amine 11. is a potent inhibitor of jack bean a-mannosidase,ls vith an IC,, of 62 

nH vs an IC,, of 87 nU for svainsonine (1). Eovever, against the purified l ung bean glycopro- 

tein processing enzyme amannosidase II”, g has an IC,, of 1.0 UN as compared to svainsonine 

vhich has an IC,, of 40 nH. The potent 8ctivity of 11 is exceptional in that recent reports 

shov that Bj-methylation of monocyclic analogues of swinsonine markedly decreases a-eannosidase 

inhibitory activity.ls 
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