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Abstract: Some derivatives of (lR,2&,3S,4R)-4-amino- 1,2,3- 
cyclopentanetriol have been synthesized in enantiomerically pure form via 

free radical cyclization of conveniently functionalized carbohydrate 
intermediates. Moderate yields and good to excellent diastereoselectivities 
have been obtained in the key intramolecular free radical cyclization step. 

4-Amino-1,2,3-cyclopentanetriols are versatile and valuable 

intermediates in the synthesis of the pharmacologically important 

carbocyclic nucleosides.1 Strategies for the synthesis of enantiomerically 

pure aminocyclopentanetriols are scarce and limited to the resolution of 

racemates by physical2 or enzymatic3 methods and from carbohydrates by 

the nitromethane reaction:4 a general and enantiospecific synthetic approach 

is still lacking. In the last years the synthesis of carbocycles from 

carbohydrates has attracted considerable interest;5 the free radical6 route 
has proven to be an efficient methodology.7 

Br 

OH CBr4. J?.,O NHOR 
RONH3*CI’ 

IQ0 OR, R20 OR, R20 OR, 

1 2 B 

Scheme I 

In this communication we report a new and simple route to some 

derivatives of (1&2&3S,4IC)-4-amino- 1,2,3-cyclopentanetriol via free radical 
cyclization of acyclic carbohydrate intermediates. The strategy is shown in 

Scheme 1 ; the protected lactol 1 undergoes bromination and oxime ether 
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formation giving intermediate 2 ready for free radical cyclization mediated 
by tributyltin hydride.8 Because of the differential protection and easy 

control of the stereochemistry of oxygen functional groups in furanose 

derivatives 1, and the mild reaction conditions for carbon-carbon bond 

formation, this approach would constitute a powerful and general method for 

the synthesis of chiral polyhydroxy cyclopentylamines.9 
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This idea has been reduced to practice transforming 5-bromo-5-deoxy- 
2,3 -Q-isopropylidene - cy - D-ribofuranoseo into the radical precursors 3 1 0 

(Scheme I I). These compounds have been obtained as mixtures of syn and 

anti isomers in a 70: 30 ratio, respectively, as we could determine by ‘H 

NMR analysis ( 3 syn: 6 H, ~7.30, d, _J=7.3 Hz: 3 anti:8H, ~6.80, d, !=5.5 Hz); 
we could not separate them and they were processed together.The 

cyclization of these compounds1 1 proceeds in moderate to good yield and 

excellent diastereoselectivity (see Table, entries l-3); in these cases only the 
exe isomer 4 is present in the cyclized products; for compounds 4d (RJ=Bz, 
R=Bn) or 4e (RJ=Bz, R=Me) (see Table, entries 4 and 5)the minor endo isomer 

5 could be detected. The absolute configuration at the new stereocenter in 

the major exe isomer has been established by 1 H NMR analysis; for 
compound 4a, 12 for instance, aH4 3.42 (dd, L4,5 = 3.7 Hz, b,5’ = 4.2 Hz); a 

L3,4 = 0 Hz is a diagnostic value for tran s H4 - H 3 in this type of 

compounds.13 Compounds 4b (RI= I-BuMe2Si, R=Bn) and 4d (RJ=Bz, R=Bn) 

have been transformed by mild acid hydrolysis and sodium methoxide 

treatment, respectively, into 4a, confirming the absolute configuration 
at C-4. Compound 4a has been hydrogenated giving the aminoalcohol 4f 

(R, =H, OR=H). 
As we have been unable to separate the syn and anti isomers 3, w e 

could not analyze independently their free radical cyclization : each isomer 
should yield a different exo-endo ratio.14 Anyway, the stereochemical 
results obtained in the cyclization of compounds 3 can be rationalized in 

terms of the model proposed by Wilcox for the cyclization of analogous a!,/3 - 
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unsaturated esters 9 (Scheme III). In the anti isomers the steric interaction 

between the oxime ether and the ethereal oxygen or the hydrogen on the 6 - 
carbon should give the exe isomer predominantly ; in the syn isomers the 
electronic repulsion between the electron pairs at the nitrogen and the 

oxygen on the p-carbon should also yield major exe isomers. The results 
obtained in the cyclization of compounds 3d (Rl=Bz, R=Bn) and 3e (Rl=Bz, 

R=Me) point probably to the significance of electronic effects of the aryl 

ester. 

Table. Tin Hydride Mediated Cyclization of Oxime Ethers 

entry 

la 
2b 
3c 
4d 
5e 

substrate (3) product ratios 
RI R 4/sa(b) yield( %)c 

H Bn only exo 75 
t-BuMe2Si Bn only exo 53 
AC Bn only exo 52 
Bz Bn 89/l 1(91/9) 58 
Bz Me 80/20(88/12) 71 

(a) Product ratios computed from NMR analysis of crude mixtures. (b) 
Product ratios after purification. (c) Total yield of cyclized products 

In summary, a stereoselective method for the preparation of derivatives 

of (111,2I&,3&4u-4-amino-1,2,3-cyclopentanetriols has been achieved. The 

moderate yield in the cyclization is compensated for the good to excellent 

ratios of the cyclized products and ready availability of the radical 

precursors. We are currently examining other carbohydrate precursors and 

will report these studies in due course. 
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