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Abrtract : Analogs of blocked furanose (2Dj vr pyruno.\e sugurs (1 e IS) and oj nucleosldes (1 e 23)~ whlrh the ring 
oxygen has been replaced with a -N(OII)- budge have been prcpawd rn gen~mlly good yields by n general reductive 

cycluatron procedurepreserwng the configuratwn ofrhepreex,stanl a~mernr centers and proceedrng Jiereoseleclrveiy 
(rn more fnvoroble CCISLS ~rereo~perlfically) when wearing a new c~.\ymetrr~ LL’MP~ The l~rle compounds oxidized to 

nrtroxdefree radicals uffordmg umblr ESR qeciru 

Spin-labelled sugar analogs dlffenng from the natural compounds only in thereplacement of a-O- group with 

a +J(O’)- magnetic probe give ESR spectraprovldmg useful structural Information ’ These free radicals are formed 

by spontaneous oxldatlon m the air of solutions of the correspondmg deoxy iV-hydroxyaminosugars’ (sugar 

hydroxykimines). We have descnbed3 a number of such sugar analogs m which a hydroxy group has been replaced 
with a N-hydroxyammo group, We report hereunder the extension of these syntheses to blocked anhydroalditol, 

sugar and nucleoslde analogs m which the rmg oxygen has been replaced with a N-hydroxyimmo bridge. 

Sodium cyanoborohydride reduction4 of the dloxime 45 (obtained in 62% yield from l6 via 2 and 3) gave 
m 70% yield the me30 N-hydroxypyrrohdme denvatlve 5 Apphed to acyclonucleoside dioximes 7 (obtained from 
6)7 and 8,* novel types of nucleosides analogs 99 and 11) were obtained m respective yields of 84 and 78% 

Treatment of 6 withN-prop-2-ylhydroxylarnme andreductlon of the mtermedlate dmitrone led to the acyclonucleo- 

side analog 11 (52%) (Scheme l), 
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Another synthetic route toN-hydroxypyrrolidine andN-hydroxypiperidine analogs of sugars consisted in the 

cyanoborhydride reduction of sugar y- or 6-ketooximes respectively. lo Compound 12, easily obtained using 

standard procedures from the known 5-0-benzoyl-2,3-O-cyclopentylidene-a-o-ribofuranose,6 was stereospecifi- 

tally converted in 50% yield to 13 by treatment with sodium cyanoborohydride at pH 2. The one-pot reaction 

consisted in de-O-silylation, reduction of the oxime into a hydroxylamine, cyclization to a nitrone finally reduced 
to 13 from the exe face of the molecule. 

Compounds 14-16 have ben prepared from o-mannose following the same general lines (Scheme 2). They 

represent the three possible stereochemical situations. In the case of 15, the reduction of the intermediate cyclic 
nitrone does not create any new asymmetric center and a unique isomer is formed as for 14 where the reduction 

is stereospecific, the cyclic ketal hindering one of the faces of the nitrone. On the contrary, the reaction leading to 
16 was only stereoselective (D-manno/~-gulo rario of 3:2). In any case, the stereochemistry of the chiral centers of 

the starting ketooxime was preserved. / 

Scheme 2 

The major interest of these N-hydroxypyrrolidines and -piperidines resides in the fact that they can be oxi- 

dized (HgO) to a cyclic nitrone which constitutes a useful synthetic intermediate. The oxidation is notregiospecific 
but in the case of 5, owing to its mes~ configuration, the oxidation led to racemic 17 (90% yield).” 

A variety of carbon nucleophiles reacted with 17 leading to Cglycoside analogs, f. ex. the methyl P-C- 
glycoside 18 and its phenyl congener 1Y were obtained respectively in 70% and 72% yields. Upon acetylation, 17 
led in 80% yield to a 2.5: 1 mixture of the a and p anomers of the blocked sugar analog 20. The methyl p-glycoside 

21 was obtained by adding methanol to the reaction mixture of the preparation of 20. The nucleosidation of 17 was 
effected via the dipropionyl derivative 

22 (@aratio9:1) which was not isolated 
but directly reacted with thymine to give 
23” obtained in 44% yield from 17 

(Scheme 3). At first sight, 20 appears to 
behave like a normal sugar, undergoing 

in particular O- andN-glycosidations. In 

fact, significative differences exist, these 
pyrrolidine analogs being more easily 

glycosylated than theirparent sugars and 

their anomeric hydroxyl group less eas- 

ily acylated. 
The configurations of the described 

pyrrolidine derivatives have been as- 
sessed by PMR (Table 1). The consis- 
tantly high value of Jblbc indicated that 
these compounds existed essentially in 

envelopeforms(NendoorNexowithJCdendo 
= 0 for the Neti0 conformer). Excep’t for 

p-20-22 where J, b values inferior to 3 

Hz established the tram relationship of 
Ha and Hb, the configurational assign- 
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ments were in all other cases based on the J, dendo value null for the a anomers owing to the fact the NgtiO envelope 

was prefered in this case. The difference in Lhemlcal shlfr\ of the Hd,& and HdeXO, small for p compounds, larger 
for a anomers was also usable. 

Table 1 

Selected PMR Data of Some N-hydroxypyrrohdme denvanves (J in Hz). 

Cmpd 

18 

;:2* 

21 
p-22 

13 
14 
a-20 

a-22 
23 

6” Ild 6”d” 
Hd 

3.20 3.41 
3.18 3.19 
3.45 3.50 

3.49O 3.49” 

3.49 3.32 

2.80 3 55 

3.47 271 

2.75 3.67 
3.16 3 62 

2.98 3 88 

J 
0 

J 
kc 

J 
c,dexo 

J qd endo 
Ha configuration 

4 7 3 5 endo 
6 7 5 6 endo 
1 7 2.5 4 endo 
1 7 3.5” 3.5” endo 
05 7 12 5.2 endo 
4.8 7 43 0 exo 
47 6.5 5 0 exo 
5 7 5 0 exo 
4.5 ? 5 0 exo 
5 7 5 0 exo 

._ 

a “,.do and “.lem arc lsochronous m the% Londltlons 

All N-hydroxy compounds oxidized In the air generally spontanenu\ly’3 to give the correspondmg mtroxide 

free radicals Time-averaged ESR spectra (Fig. 1) were observed at temperatures supenor to 20” A detailed 
conformational study of these radicals using low tempelarurc ESR measurements, molecular mechamcs and 

molecular dynamics computanons will be reported later. The nucleoglde analogs are undergomg cytotoxlc and 

antiviral testing 

Solvent diglyme 
temp. 50 “C 

10 G. 

Fig 1 ESR spectra of the mtroxlde free radical generated from 15 
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