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3'-DEOXY-3'-HYDROXYAMINO-ILD-XYLOFURANOS AND DERIVATIVES 
THEREOF 

Jean M. J. Tronchet'a. Rachid Benhamza". Naz Dolatshahiq Michel Geoffroyb and Hans 
TWeF 

Departments of Pharmaceutical Chemistry". Physical Chemistryb and Molecular Biolo- 
Faculty of Sciences. University of Geneva, 30 Quai Ernest Ansermet 12 11 Geneva 

4. Switzerland 

The title compound was prepared by reduction of the axime of the 3'-ketourldine. 
Condensation with aldehydes gave a series of nitrones whose reduction afforded "second 
generation" hydroxylamines, some of which showing antiviral activity. The nitroxide free 
radicals formed upon oxidation of hydroxylamfnes gave good e.s.r. spectra useful for 
conflgurational and conformational assignments. 

The high value of nucleoside analogs in medicinal chemistry. particularly for the 
treatment of cancers and viral diseases is well known. We describe here examples of a novel 
type of such analogs, compounds in which a hydroxyl group of the sugar moiety has been 
replaced by a hydroxyamino group. A further interest of these molecules resides in their 
spontaneous slow oxidation to nitroxfde free radicals whose stationary concentration is 
sufficient to give good e.s.r. spectra but too low to alter significantly the resolution of the 
n.m.r. spectra of the parent hydroxylamine. We will show that this type of spin-labeling 
offers substantial advantages over the classical one' which consists in the "grafting" of an 
extraneous spin-label onto a peripheral site of the molecules : 

- the spin-label is "right in the middle" of the molecule. 

- the spin-labeling does not modify significantly the overall shape of the molecule, 

- the e.s.r. spectra provide information on the structure (configuration and conforma- 
tion) of these nucleoside analogs. 
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2 50 TRONCHET ET A L .  

This work has been the object of a preliminary communication.a 

ULTS AND DISCUSSION 

To synthesize 3'-deoxy-3'-hydroxyaminopentofuranosylu we needed 2'. 5-di- 
blocked uridine. We first envisaged to use successively two blocking agents, first trityl 
chloride to specifically block the 5 position. then tat-butyldimethylsilyl chloride 
(TBDMSCI) to block selectively the 2' position3. 5'-O-trityluridine 24 readily obtained from 
uridine (1) gave on treatment with TBDMSCl a resolvable mixture of mono-[3 (40%) and 
4 (16%)] and di-0-Tl3DMS 16 (5%)] derivatives (Scheme 1). Oxidation of a mixture of 3 and 
4 gave the corresponding ketouridine derivatives (68%) 8 and 7 which were oldmated (70%) 
to the aximes 8 and 9. Compounds 8. 7 ,  8 and 9 were obtained pure after column 
chromatography. 

As both the yield and regioselectivity of the previous reactions were poorer than 
expected, we resorted to a more classical approach and used as a starting material lo5. 
easily obtainable from uridine. As 10 was not reducible by the agents commonly used to 

affect the conversion of oximes into hy- 
droxylamines, the BH3-pyridine complexb 
and sodium cyan~borohydride~ - this 
being probably the consequence of steric 
hindrance of the two trityl groups - it was 
hydrolyzed (HCl/MeOH) to 11 which was 

pyridine) to 12. not isolated either, but 
used as  such for the subsequent steps 
(Scheme 2). Some properties of the com- 

OTr Ur pounds prepared are collected in TABLE 
1. Solutions of 12 could be kept for weeks 
at 4°C. The tetraacetyl derivative of 10. 

OH OR OR on OR OR 13. was obtained in 37% yield from 10, 
which corresponds to a 72% average yield ' 1";;;ridine per step, showing the usability of the 
procedure. The reduction step was stere- 
ospecific giving only the q b  derivative as 
established by n.0.e experiments on 12 
and 13 showing population transfer 
observed on H- 1' and H-4 when irradiat- 

OR OR 7 0 ing H-3' and confirmed by the easy forma- 
tion and structure of cyclized compounds 
20-25 (see below). lH-N.m.r. data of 12. 
13 and other 3'-deoxy-3'-hydroxyamino- 
nucleosides analogs are collected in 
TABLES 2 and 3. The "fist generation" 

NH~OH, nci 

hydroxylamine 12 on treatment with 
aromatic aldehydes gave the 

8 9 corresponding nitrones 14-18, some of 

Scheme I 

Qr ":i'.;n'p fyJr 

O? OH 

1 not isolated but directly reduced (BH3- 
TBDMSCI 

pyrldine 
1.leq. 

on OH 

Q r +  Q + Q 

5 

ur+ ur 'I 

ar I &r 

6 

I 
? -7c I py ri d i ne 

n 0 - N  OR OR N-OH 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
9
:
1
7
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



TABLE 1. Some properties of the compounds prepared 
Compd M.p. [a], U.V. I.R. (cml) 

'C value' clPC Am E 

3 90-92 20' 
4 63-64 
5 63-64 
6 89-91 90.2 
7 88-69 20.3' 
8 115-116 18.5' 
9 101.9-102.5 3.7' 
13 83.1-83.8 24.4' 
14 129.4-130.5 32.7' 
15 133.1-133.8 97.86 

16 191.8-192.3 140.6b 

17 224.9-225.3 

18 141.8-142.5 129.1' 

19 74.7-75.4 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

141.1-142.2 
173.3-173.9 -68.P 
152.7-1 52.9 -1 0.4b 
156.6-157.1 -3.36b 
106.7-107.5 -132 
112.5-112.9 -34.11' 
97-98 45.9 
108.9-109.4 56.9 
95-96.6 33,Y 
109.5-1 11 34b 
101-102 47.2 
85.8-86.7 3 9  
193.6-194.1 
119-120.6 
182-183 33.8b 
97.4-98.1 32.3' 

36 110.6-111.2 5.5b 
37 135.8-136.4 -30.3' 
38 82.7-83.2 t164.3' 

1.05122 

1.33122 
0.57123 
1.4122 
12/22 
1 .OW25 
1.04125 
1.0126 

OW23 

0.91124 

1 .a125 
1.3123 
1.1127 
0.84126 
1.07130 
0.74126 
0.99120 
1.09123 
0.88124 
0.91123 
1.03124 

1.02124 
0.77124 

1.04124 
0.97123 
0.97121 

26od 
262 
262 
26P 
258' 
260' 

258' 
298' 
310' 
260' 
242 
238' 
336* 
378' 
257' 
344' 
318' 
262 
260' 
30P 
262 
262 
262 
262 
259 
260' 
260' 

264' 
262 
265' 
264' 
263' 
262 
262 
261' 
324' 
262 
262 
260' 
236' 

7400 
8500 
8600 
10400 
6300 
9800 

8110 
18000 
18870 
12200 
13420 
1 1740 
6260 
15760 
30500 
271 00 
11850 
7610 
4700 
2000 
15060 
11810 
10500 
9100 
10750 
6500 
8700 

11860 
10700 
10070 
11200 
9940 
8320 
10100 
1 7660 
39500 
9000 
9500 
8300 
8500 

~~~~~~~~~~~ 

a in CHCI,; in MeOH; in THF; * in dioxane; * in EtOH; 'in acetone. 
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252 TRONCHET ET A L .  

TABLE 2. 'H-N.m.r. chemical shifts of 3'deoxy-3'-hydroxyamlnonucleosides derivatives 
12,13,26-37 (in CD,OD). 

H,. H, H, H, H, CHN H, H, Aromatics (or others) 

12 
1 3b 

26 

27 

20 

29 

30 

31 

32 

33 

34 

35 

36 

37 

30 

5.79 4.48 3.92 4.29 
6.02 5.73 4.82 4.68 

5.90 4.63 3.51 4.34 

5.94 4.58 3.58 4.36 

5.95 4.63 3.58 4.35 

5.98 4.56 3.62 4.35 

5.88 4.51 3.46 4.33 

5.90 4.63 3.48 4.32 

5.88 4.62 3.47 4.32 

5.85 4.44 3.40 4.31 

5.85 4.41 3.34 4.31 

5.90 4.51 3.46 4.31 

5.85 4.44 3.44 4.29 
5.83 4.64 3.70 4.44 
5.94 4.31 3.48 4.31 

5.50 4.40 4.68 4.31 
5.86 4.61 3.48 4.29 

3.81 
4.34 

3.88 
4.01 
3.92 
4.00 
3.80 
4.00 
3.79 
3.98 
3.86 
4.00 
3.85 
4.00 
3.86 
4.00 
3.83 
4.00 

3.85 
4.00 
3.72 
3.85 

3.85 
3.96 
3.86 
4.01 
4.18 
3.85 
4.00 

3.78 
4.14 
3.78 
4.36 
3.73 
4.35 
3.98 
4.35 
4.07 
3.70 
4.06 
3.70 
4.02 
3.66 
2.64 
2.97 

2.39 
2.78 
3.48 
3.80 

2.83 
3.28 
3.28 

2.80 
4.02 
4.28 

5.73 
5.84 

5.70 

5.70 

5.70 

5.71 

5.68 

5.70 

5.70 

5.68 

5.69 

5.72 

5.69 

5.75 

5.68 

8.09 
7.81 

8.04 

8.02 

8.12 

8.05 

8.05 

8.05 

8.05 

8.02 

8.00 

8.06 

8.00 

8.12 

8.05 

11.46(NH) 
8.49(NH), 2.20,2.14,2.08, 
2.03(CH3CO) 
7.41 -7.24 

7.58-7.27 

7.14,6.80 

7.28-7.08 

7.0,6.87, 3.8(CH30) 

7.5-7.25,7.02-6.80 
5.1(CH2Ar), 3.85(CH30) 
7.18.6.73 

5.09(HC=), 2.00(CH2C=) 
1.66,1.58(CH,C=), 
1.66-1 .OS(CH,,CH) 
0.87(CH,-CH) 
1.78, 1.26,0.92 

7.34,6.60,6.34,6.08, 
2.02(CH2), 1.95(C3CH,), 
1 .85(C,CH,), 
1 .70(CllCH,),l .63(CH,) 
1 .WCH,), 1 (CHJ 
1.46,1.31 (Me$), 
3.3qCH3O) 
1.54, 1.41,1.38 (Me$) 

7.31, 7.00,6.92 

in DMSO-d, ; in CDCI, 
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3'-DEOXY-3'-HYDROXYAMINO-B-D-XYLOFURANOSYLURACIL 253 

TABLE 3. 'H-N.rn.r. coupling constants (Hz) of 3'deoxy-3'-hydroxyarninonucleosides 
derivatives 12,13,2637 (in CD,OD) 

_ _ _ ~  

J5.l Jr.r J, J3-4 J, J 5 m  Jau 

12 8 7 5 7 4.5 
13' 8.5 7 7 7.5 4.5 
26 8 6 5.5 7 3 13 13 

27 8.5 6 6.5 7.5 3.5 13 14.5 

28 8 6 7 7 3 13 13 

29 8.3 6 6.5 7.2 3 13 13.5 

30 8.5 5.5 5.5 7 3 13 13 

6 

5 

4.5 

5 

3.5 
31 8 5.5 5.5 7.5 3.5 13 13 

5 
32 8 5.3 

33 8.5 5.5 

34 8 6 

35 8.5 6 

36 8.3 6 

4.5 
37 8 5.5 

5 
38 8.2 5 

5.3 

6 

6 

6 

8 

0 
6 
2.5 
5 

7.3 

8 

7.5 

7 

5.5 

3.5 
7 
8 
7 

3.5 12.5 13 
5.5 
3.5 13 1 31 
5.5 
3 13 14 
5.5 
3 13 15 
5.5 
3.5 13 13.6 
5 5.5,7 

2.5,4 12.5 13 
1.5 6, 7.5 
3.5 12.5 14 
5.5 

in DMSO-d,; in CDCI,; J,,, = 1.2 Hz, J,,,, = 1.7 Hz; 
J,,,, = 5.0 & 9.0 Hz, J,,,, - - 6.0 & 9.0 Hz; ' J,,,,,,. = 7 Hz, JCHBKH,,, = 7.5 HZ 

which (14.16) were reduced by borane-pyridine to the corresponding "second generation" 
hydroxylamines 26.27 or acetylated (14 - > 19). More generally, the "second generatbn" 
hydroxylamines 26-38 were obtained directly from 10 by a one-pot reaction effecting 
successively detritylation, reduction by an excess of borane-pyridine, condensation with 
an aldehyde and reduction of the nitrone formed by the unreacted borane-pyridine 
complex. 

When 12 was treated in acidic medium (pH 3-5). without reducing agent, with an 
aldehyde - the reaction generally took a longer time for aromatic aldehydes and necessi- 
tated a lower pH than for aliphatic aldehydes - a cyclization occured to compounds of the 
type 20-23. acetylable to 24-25, 'H-N.m..r data of the nttrones and their cycht ion 
products are collected in TABLES 4 and 5. 

The structural assignments of nitrones is straightforward from the typical ammethine 
proton in lH-n.m.r. (6 7.46-8.45) and the C=N stretching in i.r. On the other hand, 
compounds bearing an hydroxyamino group on C-3' have a particularly shielded H-3'. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
9
:
1
7
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



2 54 TRONCHET ET AL. 

Scheme 2 

N OTr 
\ 
OH 10 

HCI 3N 
in MeOH- 

0 - 2  

- 
OAC 

pH 5-7  py ridi ne 

OAc 
13 

OH 0 Ac H 20-23 
19 26-38 

0 . 
0 . 

.................... .................. 
14.20.26 R = Ph 23.37 R - 
15.27 R - 2.4-dlCIPh 30 R - 3.4-diMeOPh 

16.28 R - 2-OHPh 

17 R- 4-NO2Ph 32 R - 4-OHPh 

18.38 R- 2-Thienyl 33 R- 

21.24.29 R 2-CI-6-FPh 34 R- . OAc H 
22.36 R - 35 . 

= \  0 2L-25 

The structure ofthe perhydrooxazinofuranose derivatives 20-26 has been established 
in the following way. Compound 21, for example, on acetylation gave a diacetyl derivative 
(24) while its 'H-n.m.r. spectrum in DMSO-d, showed three exchangeable protons, the flrst 
one corresponding to H-N(3) [a doublet coupled to H-C(5)], the second one to NOH [a 
singlet] and the third one to HO-C(2) la doublet coupled to H-2'1. this proving that N-C(3) 
and O-C(5) were included in the perhydrooxazlne ring. The conflguration of the 
compounds 20-26 was found to be xylo from the null value of JT,% [cf. TABLE 1) thus 
recursively establishing the conflguration of all the series. The configuration of the new 
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TABLE 4;lH-N.m r. chemical shifts of nitrones 14-18 and their derivatives including their 
cyclic counterparts 20-25 (in CD,OD) 

H,. Hr H, H, H, CH-N H, H, Aromatics (or others) 

14 

15 

16 

17 

16 

1P 

20 

21 

22 

23 

24' 

2 9  

6.05 5.00 

6.02 4.95 

6.02 4.96 

6.04 4.95 

6.05 4.96 

6.24 5.76 

5.83 4.46 

5.97 4.38 

5.77 4.39 
5.87 4.66 
5.79 4.39 

5.55 4.39 
6.35 5.24 

6.19 5.37 

4.84 

4.95 

4.90 

4.95 

4.84 

4.68 

3.26 

3.23 

3.16 
3.83 
3.21 

4.60 
3.58 

3.55 

4.52 3.75 
3 .89 

4.53 3.75 
3.88 

4.52 3.80 
3.95 

4.52 3.72 
3.87 

4.49 3.79 
3.65 

4.56 4.48 

4.56 4.05 
4.35 

4.44 4.00 
4.32 

4.50 3.82 
4.25 4.27 
4.39 3.90 

4.30 
4.39 4.11 
4.39 4.47 

4.00 
4.49 4.45 

4.01 

7.96 

8.22 

8.15 

8.12 

8.45 

7.46 

4.64 

5.39 

4.1 1 

4.1 1 

5.61 

4.48 

5.80 

5.78 

5.77 

5.78 

5.80 

5.88 

5.73 

5.66 

5.59 

5.60 

5.89 

5.84 

8.31 

8.27 

8.18 

8.27 

8.32 

8.37 

8.46 

8.55 

8.30 

8.27 

8.78 

8.59 

8.31, 7.53 

9.27, 7.61,7.42 

7.57, 7.42,6.90,6.87 

8.52,a.32 

7.70, 7.68, 7.24 

8.13(NH), 8.24,7.48, 
2.17, 2.07(CH3CO) 
7.51 -7.29 

7.41-7.1 9, 7.12 

3.40(OCHJ 
1.33-1.46(MegC) 
1.49(Me2C), 1.42,1.36 

8.24 NH),7.39-7.00, 
2.14,1.78(CH,CO) 

6.86, 
7.02, 
5.l8(CH20), 
3.90(CH30). 2.15, 
1.70(CH3CO) 

8.19(NH), 7.49-7.29, 

~ ~~ 

In CDCI, 

asymetric carbon (a) was best established by e.s.r. (see below) but the 'H-n.m.r. gave also 
some indications. From the J,,,2'. J2',3, and J3',* values a conformation close to 3T,. of the 
furanose ring could be deduced. This conformation is only compatible with a q51C3' 
conformation for the perhydrooxazine ring, the alternative chair 5%, belngfurtherexcluded 
by the small Je,5' couplings. In fact, the chair is somewhat distorted (flattened in the area 

C-5'-C-4'-C-3') and intermediate between the Bc/u' classical OC,. chair and the flattened chairs OaNF A 
which explains the small difference between the two 
J4,5, values. J*,s,pps being the smaller. Thts confor- ,crvy---q mation being established, the (Rl configuration 
could be tentatively assigned to the a asymetrk 
carbon from the absence of long-range W 'J cou- 

H F - R  H, pling between H-a and H-6pro-s. the n.0.e. experl- 
H H  A ments showing a spin population transfer between 

H-3' and H-a and the probable thermodynamic control of the ring closure reactionleading 
to an equatorial position for the large (aryl or glycosyl) substituant on C-a. 

It 
OH 

f5'-Hro-r C d A r  
I 
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256 TRONCHET ET A L .  

TABLE 5. 'H-N.m.r. coupling constants of nitrones 14-18 and their derivatives including their 
cyclic counterparts (in CD,OD). 

J, JV-Y JY* Jaw J, J, J, 

14 8 5.5 4 7 5 12 
15 8.5 5 5 12 
16 8 5 3.5 0 6 12 
17 8 5 3 5.5 12 
18 8 5.5 4.5 7 5 12.5 
16 8.5 5 2 6 
20 8.5 0 0 3.5 2 13.5 

2l 8 0 0 4 2 13.5 

22 8 0 0 4 1.5 13.2 6 

23 8 0 1.5 14 

24' 8 2 0 4 1.5 13.7 

25' 8.5 0 0 4 2 13.5 

0 

0 

4 1 4 0 

5 2 8 1 

0 

0 

in CDCS 

TABLE 6. E m .  Data for the nitroxide free-radicals formed on oxidation of some 

Deoxy N-hydroxyamino Nucleosides (in diglyme). 

Compd toC g 8" 

20' 
21 ' 
22' 

26' 
28' 
30' 
31 ' 

33' 
34' 

35' 
38' 

20 
20 
20 
65 
20 
20 
20 
100 
20 
50 
70 
90 
20 
70 

2.0062 
2.0055 
2.0060 

2.0062 
2.0059 
2.0062 
2.0059 

2.0060 
2.0060 

2.0056 
2.0064 

15.50 
15.60 
15.00 
14.85 
14.20 
14.70 
14.50 
14.50 
14.20 
14.20 
14.10 
14.30 
14.54 
14.00 

a, a- or aW Extraa,, 

17.50 
20.33 
19.40 
18.90 
2.80 
2.80 
2.60 
3.00 
2.80 
3.00 
2.80 
3.00 
2.45 
2.80 

15.50 
17.53 
15.00 
14.85 

9.25 & 9.25 
9.20 & 10.10 0.7 
9.30 & 9.30 
9.40 & 9.40 0.8 
8.60 811.20 

10.40 B1O.w) 0.8 
9.15 & 11.10 
9.30 & 10.40 
10.87 & 10.87 
8.80 811.40 0.9 
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3'-DEOXY-3'-HYDROXYAMINO-B-D-XYLOFURANOSYLURACIL 257 

Compounds bearing a free N-OH group oxidized spontaneously in the air to give the 
corresponding nitroxide free radicals whose number have been primed (26 - > 26'. etc.. .) . 
Their e.s.r. values, collected in TABLE 6 showed a hyperfine 
coupling with the nitrogen atom aN, in the range 14.0-15.6 G. as 
well as with neighbouring protons. the last ones giving interesting 
structural information from the known* angular dependance of 
such hyperfine couplings aH z 26 cosz9, 9 being the dihedral angle 
between the H-C-C-N plane and the plane encompassing the C-N 

hybridized nitrogen atom. For the cyclic nitroxides 20'-22'. the 
two large aH values indicated an approximate 1.3-cis-diaxial 
relationship of H-3' and H-a, thus establishing the (R) conflgura- 
tion of C-a. The larger of these two hyperfine couplings has been tentatively assigned to 
aH3, the distorted chair B seeming more probable than either the half-chair C or the 
flattened chair D. In any case, the e.s,r. data established definitively the configuration at 
C-a, proving its superiority over n.m.r. in this kind of situation where an asymetric carbon 
being flanked by two heteroatoms. no H-H coupling is available for configurational assign- 

The preferred conforma- 
tions for nitroxide free radicals 

&j @)? -@j H PKI-R in are the the case eclipsed of a methylene oneslo @GI group, and, 

the two most populated confor- 
mations those in which one of 
the C-H bond eclipses the N - 0  
bond as we have shown in sev- H 
era1 instances". This is also the 

E F G case here as shown ITABLE 6) bv 

bond and the axis of the pz orbital of the approximatively spz 0' 

ment. H P ~ - R  H pm-S 

Hpro-R Hpro-S Hpro-9 R R  
cg 1 I l l  11. C3' .*I I] 11 c2' c 4  JIIII'CQ' NII 11 C2' c4 ~lll~~~c3'.lrl]lJ C2' 

A A 
H 

A 
H 

aH.pm.R = 19.5 G the fact that the sin of the G o  
methylenic a,, was found to be 
close to 20 G. Increasing the 

aH.,,.,=19.5 G %-pm-R=O 

aH.,,,=19.5 G a".pm.s=19.5 G a".pm.S =o 
temperature of measurekent 
did not affect significantly this 

sum but decreased the difference between the two couplings, confirming the assignments 
and leaving the smallest value (2.45 - 3.00 GI to which indicated that in the most 
favourable conformation H-C3' is in the (T plane of the nitroxide group. 

Compounds21.26-31.34and35 havebeensubjectedtoantibacterial testingagainst 
Escherichia colt MIcroccocus luteus and Bacfflis subtilts where only 26 was found active 
against the three microorganisms at 50 pg/ml whereas, at the same concentration, 28 was 
active against E. colt and B. subtfffs. 

Cytotoxic and antiviral activities of compounds 13-15.18.20-22.26-32 and 34-38 
have also been tested. Large differences in cytotoxicity were observed most compounds 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
9
:
1
7
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



2 58 TRONCHET ET AL. 

being ataxfc at 120 pg/ml whereas 28 was toxic at a concentration of 3 pg/ml in MRC5 
cultures and 18.27.31.35 and 38 being active at ca40 pg/ml. The only notable antiviral 
activities were found for 26 against Herpes srmplex uirus I (120 pg/ml) and polgoma ulrus 
(100 pg/ml) and 30 against rhinovirus (60 pg/ml). As compound 26 seemed the most 
promising agent against polyoma virus. it was submitted to a more detailed virological 
study. 

In quiescent, primary mouse kidney cell cultures, polyoma uirus induces a lytic 
infection. whereby mouse chromatin duplication (S-phase) parallels viral DNA replica- 
tion.12 During this period ,H-thymidine incorporationis 4-6 fold higher in infected cultures 
than in uninfected control cultures. We used this property to test compound 26 for its 
ability to inhibit the lytic cycle of polyoma ulrus and virus-induced S-phase. Confluent, 
primary mouse kidney cell cultures13 were grown to confluence on 22x22 mm microscope 
cover slips and infected or mock-infected with polyoma virus. l4 The compound to be tested 
was added in serum-free medium at the concentrations of 100 or 200 pg/ml after virus 
adsorption and was present throughout the experiment. The cultures were pulse-labeled 
for 1 hour with ,H-thymidine 24 hours after infection. Then the coverslips were washed 3 
times with cold phosphate-buffered saline,14 ice-cold 5% trichloroacetic acid (1 5 min) and 
96% ethanol. The air-drled coverslips were counted in scintillation liquid. The results 
showed that compound 26 at 100 pg/ml inhibited thymidine incorporation by 18-66Oh. 
while in uninfected cultures 0-2W inhibition was observed. With 200 pg compound 26 
per ml little further increase of inhibitory activity was obselved. Selective extraction of 
newly synthesized viral DNA and its analysis by velocity sedimentati~n'~ showed that 
incorporation of ,H-thymidine into viral DNA was inhibited to a similar extent as total 
incorporation. Finally. as judged from an immunofluorescent assay." synthesis of the 
early viral proteins (taking place before onset of viral DNA replication) occured in a similar 
proportion of the cells and to similar amounts both in presence and absence of compound 
26. 

EXPERIMENTAL 

Melting points (uncorrected) were determined under microscope with a Mettler W52 
melting-point apparatus. Thln layer chromatographies were performed on silica gel HF,, 
(Merck) with detection by UV light and phosphomolybdic-sulfuric acid.lS Dry column 
chromatography'' was conducted on silica gel 60F,, (0.063 - 0.200 mm). Sflica gel 60 
(0.040 - 0.200 mm) Merk was used for flash column chromatography.lB IR spectra were 
recorded with a Perkin-Elmer Model 357 or a FT-IR Nicolet 20 SXB spectrometer. W 
spectra were measured on a Kontron Uvicon 810 spectrophotometer. N.m.r. spectra were 
recorded at 20°C on a Brucker WP 200 SY spectrometer ('H 200 MHZ; 13C 50.4 MHz: 
chemical shifts in ppm from TMS: d units: b : broad s : singlet...). Optical rotations were 
measured with a Schmidt-Haensch polarimeter. E.s.r. spectra were recorded on a Varlan 
E-9 spectrometer (X band, 100 KHz modulation) equipped with a variable temperature 
device. The g values were measured by using a DPPH sample and the magnetic field was 
calibrated with an n.m.r. marker. All the hyperfine coupling constants were checked by 
simulatingthe corresponding e.s.r. spectra with a 9830 Hewlett-Packard or Victor S1 desk 
computer, using a program developped in this Laboratory. 

2'-O-Tert-butyld~methylsfZyl~TBD~S~-5'-O-~tty~urtd~~e 3. 3'-0-TBDMS-5'0- 
MtylurIdine4 and2.3'-dt-0-TEDMS-5-0-tritylurldlneS: -Toastirredsolutionof2 (1 g, 1.2 
mmol) and AgNO, (0.4 g, 2.4 mmol) in 50 ml of distilled pyrldine. was added tert- 
butyldirnethylsilyl chloride (TBDMSCl) (0.4 g, 2.4 rnmol). After 2 h under stirring at room 
temperature 2 had disappeared (nC).  The pyridinewas evaporated and the residue treated 
with 50 ml of a 50/0 aqueous solution of NaHCO,. extracted with CH,C&. dried (Na$OJ and 
submitted to a flash chromatography giving : 
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3'-DEOXY-3'-HYDROXYAMINO-B-D-XYLOFURANOSYLURACIL 259 

- 3 in 40% yield (0.49 g. 0.8 mmol): %: 0.37 (AcOEkCHCl,. 1:6): lH-n.m.r. (CDCI,): 6 

(d 1H. H-6). 8.73 (bs. 1H. NH): 13C-n.m.r (CDCl,): d 17.95 (C(CHJ3). 25.61 (C(CH,),). 62.35 

4). Mass spectrum: m/z 543 N' - tert-Bu). 

0.12 (2s. 6H. 2CH.J. 0.85 (s, 9H. tert-Bu). 2.48 (4 1H. OH), 3.44 (a 2H. H-5'). 4.04 (m 1H. 
H-4'),4.31 (n 2H. H-2'. H-3'). 5.2 (dd, 1H. H-5). 5.85 (d 1H. H-1'). 7.26 (m 15H, Ph). 7.85 

(C-5). 70.22 (C-3'). 83.32, 87.64. 88.73 (C-1'. C-2'. C-4). 102.20 ((2-5). 127.43. 127.73. 
127.99.128.19.128.38.128.59 (Ph). 140.11 (CPh,). 143.06 ((2-6). 150.30 (C-2). 163.52 (C- 

AnaLCalcdforC,H,O,N,Si(600.79): C67.97: H6.71:N4.66.Found: C67.77: H6.98; 
N 4.73. 

- 4 in 16% yield (0.2 g. 0.33 mmol): %: 0.19 (AcOEt:CHCl,, 1:6): 'H-n.m.r (CDCI,): 6 

5'a). 3.53 (dd, 1H. H-5'b). 4 (n 1H. H-4'). 4.1 1 (rn 1H. H-2'). 4.33 (n 1H. H-3'). 5.32 (dd, 
1H. H-5). 5.91 Id lH, H-1'). 7.27 (rn 15H. Ph). 7.8 (d 1H. H-6). 8.95 (bs. 1H. NH). Mass 

-0.12 (s. 2H. CH,), 0 (s, 3H. CHd. 0.8 (S. 9H. tert-B~). 2.87 (d 1H. OH), 3.27 (dd, 1H. H- 

~PeCtrUm: m / ~  543 (M+ - tert-Bu). 

A n d  Calcd for C,H,O,N,Si (600.79): C. 67.97: H. 6.71: N, 4.66. Found: C. 67.73: H. 
6.92: N. 4.69. 

- 5 in 5% yield (0.08 g. 0.11 mmol): %: 0.63 (AcOEtCHCl,. 1:6): lH-n.m.r. (CDCl,): 6 

(dd 1H. H-5'a). 3.63 (dd, 1H. H-5%). 4.12 (rn 3H, H-2'. H-3'. H-4'). 5.19 (dd,'lH. H-5). 5.78 
Id 1H. H-1'). 7.28 fm 15H. Ph). 8.07 (d 1H. H-61.8.6 (bs. 1H. NH). Mass spectrum: m/z 

-0.12. -0.02,0.02.0.09 (4s. 4 ~ 3 H .  ~xCH,). 0.7 (s. 9H. tert-Bu), 0.85 (s. 9H tert-Bu). 3.29 

699 (M+ - CH,). 657 (M+ - tert-Bu). 

Anal. CalcdforC,H,O,N,SI, (715.06): C 67.19: H 7.61: N3.92. Found: C 67.35: H 7.72: 
N 3.72. 

2-0 -2BDMS-5-0 -Mtyl-j3 -D -erythra-pentof ~cuws-3-do~luracU 6 and 3-0 -7BDMS-5- 
O-Mtyl-D-D-erythro-pentofuranos-2-ulosyluracil7. - A  solution of oxidant was prepared by 
adding at 0°C 5g (0.05 mmol) of CrO, to a solution of 8 ml distilled pyridine and 100 ml of 
distilled CH,Cl,. The dark-brown solution was stirred 30 min and 2.5 g (4.1 -01) of a 3: 1 
mixture of 3 and 4 was added. After 30 min, the solution was triturated with 100 ml of a 
saturated solution of NaHCO,. Separation of the organic phase and extraction with 2x50 
ml of CH,CI, afforded a brown solution which was dried over Na$O,. Evaporation of the 
solvent and treatment with ether precipitated chromic salts. Filtration on activated 
charcoal then celite afforded a syrupy 3:l mixture (68%) of 6 and 7. Analytically pure 
samples were obtained by silica gel column chromatography. 

- 6 (38%): %: 0.54 (AcOEt:CHCl,, 1:6): 'H-n.m.r. (CDCI,): 6 0.13 (s. 3H. CH,), 0.22 (s. 
3H, CH,). 0.97 (m, 9H. tert-Bu), 3.45 (dd 1H. H-5'a). 3.72 (dd, 1H. H-5'b). 4.31 (m 1H. H- 

H-6): 13C-n.m.r. (CDCI,): 6 -5.35. -4.70 (SiCH,). 18.18 (C(CH,),). 25.38 (C(CH,),). 63.18 (C- 

139.20 (CPh,). 142.77 (C-6). 150.18 (C-2). 162.57 (C-4). 208.19 (C-3'). Massspectrum: m/ 

4'). 4.61 (d, lH, H-2'). 5.47 (d. lH, H-5). 6.30 (d 1H. H-1'). 7.38 (m 15H. Ph), 7.72 (a LH, 

5'),80.46,85.04,87.85(C-4',C-2',C-l'), 103.51 (C-5). 127.61.127.97.128.13, 128.85(Ph), 

z 541 (M' - &~-BU) .  

A n d  Calcd for C,,H,N,O,Si (598.7): C 68.20: H 6.39: N 4.67. Found: C 68.44: H 6.62: 
N 4.82. 

- 7 (14%): %: 0.28 (AcOEt:CHCl,. 1:6): lH-n.m.r. (CDcl.$ 6 0 (s. 2H. CH,Si). 0.14 (s, 
2H. CH,Si). 0.79 (s. 9H, lert-Bu). 3.41 (dd, lH, H-5'a). 3.56 (dd, 1H. H-5%). 4.12 (ddd lH, 

(bs. 1H. NH). Mass spectrum: m/z 541 N' - tert-Bu). 
H-4'). 4.76(d. lH, H-3'). 5.15 (S, 1H. H-1'). 5.78 (dd, 1H. H-5). 7.24-7.56(~ Ph. H-6). 8.78 
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260 TRONCHET ET AL. 

And Calcd for C,H,N,O,Si (598.7): C 68.20: H 6.39; N 4.67. Found: C 68.13; H 6.26: 
N 4.68. 

3 ' - D e o x y - 3 - a u l m i n o 2 - T B D M S - 5 ' ~ - ~ t y f - ~ - D - e ~ r o - ~ b ~ s y l u r a c U  8 and 2- 
deauy-2-awlmino-3'-TBDMS-5-O-irityI-j3-D-erythro-penb~yZuracU 9. - A solution of 
a 73:27 mixture of 6 and 7 (1.2 g. 1 mmol) and hydroxylamine hydrochloride (1 g. 14.5 
mmol) in dry pyridine (20 ml). was heated 2 h at 50T. The solvent was evaporated and the 
residue treated with 150 ml of CHCl,, washed with water (2x100 ml), then dried (N%S04). 
The evaporation of CHCl, and coevaporation with toluene atforded 1.2 g (98%) of a brown 
solid which was purlfled by silica gel column chromatography to yield 8 and 9 in isomeric 
percentage of 84% and 16%. 

- 8 was obtained in 59% yield; %: 0.47 (AcOEt:CHCl,. 1:6): 'H.n.m.r. in CDCl, with 
progressive addition of DMSO-d, allowed the attribution of signals to the E (m) and Z 
(40%) isomers : 6 0.12-0.19 (rn 6H, 2xCH,), 0.9 (m 9H, tert-Bu). 2.24 (dd, H-5a. E), 3.60 

Ibs. lH. OH), 8.80. 8.86 (bs. 1H. NH): W-n.m.r. (CDC1,): 6 -4.77, -4.92. -5.19. -5.32 

(m H-5. a, 3.92 (dd H-5'b. E). 5.04 (m 2H, H-2'. H-4). 5.26 (d lH, H-5). 6.12. 5.95 (d 
1H.Jl . , .=8H~,  E, Jl,,,,=3H~.Z.H-l'). 7.36 (m 15H,Ph), 7.60.7.78 (d lH.H-6).'8.31.8.75 

(Si(CH&, 18.04, 18.14 (C(CH,),). 25.41.25.51 (C(CH,),). 62.81.63.34 ((2-5'). 74.11.74.48. 
75.58. 75.87, 78.21. 86.44. 87.35. 87.58. 91.64 (C-1'. (2-2'. C-4). 102.46. 102.99 (C-5). 
127.28,128.77(Ph), 140.02.140.51 (CPh,). 143.06.143.16(C-6). 150.13 (C-2). 158.37(C- 
3). 162.76, 163.02 (C-4). Mass spectrum: m/z 556 (M' - tert-Bu). 

And Calcdfor C,,H,,O,N,Si(613.79): C 66.53; H 6.40: N6.85.  Found: C66.35; H6.20 
N 6.75. 

- 9 was obtained in 11% yield: I?+ 0.12 (AcOEt:CHCl,, 1:6): 'H-n.m.r. (CDCI,): 6 0.06, 
0.15 (2s. 6H. 2xCH,Si), 0.84 (s, 9H. tert-B~), 3.42 (S, 2H. H-5'). 4.20 (m 1H. H-4'). 5.29 (m 
2H. H-5, H-3'). 6.84 (s, 1H. H-1'). 7.35 (m 15H, Ph), 7.56 (d 1H. H-6). 8.86 ( b ~ .  1H. NH). 
9.68 (s. lH, OH). Mass spectrum: m/z 556 (M+ - tert-Bu). 

3-Deawy-3'oxlmlnoD-D-erythro-pentofuranosyluracU 11. - Obtained from los (1 g. 
1.35 mmol) by detriQlation in MeOH/HCl (pH - 2.2-3 h. 1 ml). The product was unstable 
when subjected to classical p d c a t i o n  methods, but could be kept in methanolic solution 
and used assuch forthe next steps: 4: 0.41 (MeOH:CH,Cl,, 1:4); 'H-n.m.r. (DMSO-4): two 
stereoisomers Zand E 123% and 77%): 6 3.65.3.80 (rn lH, H-5). 4.56 (t 1H. H-2'). 4.78 

1H. NH). Mass spectrum: m/z 274 (M+ + H,OI. 
(m lH.N-H).4.95(4 lH.OH-2'),7.7.7.9(d, lH.H-6). 11.09, 11.12(~. 1H.NOH). 11.3Ibs. 

3-Deauy-3'-hydroxya~~~-D-xylofuranosyf~~U 12. - To the crude solution of 1 l4 
obtained as described above. was added borane-pyrldine c o m p l d  (4 equ., 0.5 ml) at pH 
= 0-2. The reduction occured in 2 hours. The solution was evaporated. and 12 extracted 
with water then washed with chloroform afTording an essentially pure solution of 12 which 
was not purified further owing to its unstabflity but used as such 12 could be kept for 
weeks at 4°C. q: 0.18 (MeOH:CH,C&, 1:4): 'H-n.m.r. (DMSO-4): see TABLES 2 and 3: 'H- 
n.m.r. (CD30D): 6 4.02 (m 2H. H-3', H-51, 4.64 (rn 1H. J4,,5' = 9 Hz. Jr,& = 6 Hz. H-4'1, 4.9 
(m 1 H, J,,,3, = 3.5 Hz, H-2'). 5.64 (d 1 H, J,. ,, = 5 €32. H-4). 5.77 (d,, 1H. J5 = 8 Hz. H-5). 7.85 
(d 1H. H-6). 

3-(N-Acettucy acetamidol-2.5-dl--ace~l-3-deoxy-D-D-xylofuranosyluracillS. - To a 
solution of 12 obtained as descrlbed above from 10 (1 g. 1.35 mmol) in 5 ml of pyrldine. 
acetic anhydride (3 ml) was added at 0°C. The reaction occured in 30 min. After evaporation 
of the solvent. the residue was triturated with 20 ml of a saturated solution of NaHCO,. 
extracted with CH,C&. then subjected to purification by silica gel column chromatography 
(AcOEt). and precipitated from chloroform/hexane to give 43 mg (0.1 mmol) of 19 weld 
37.2% from 10. average yield for each step 72%): 4: 0.41 (AcOEt): 'H-n.m.r. (CXI,): see 
TABLES 2 and 3. Mass spectrum: m/z 113 (100. B+2H). 171 (871,139 (78). 273 (75). 385 
(71. M +  - Ac), 231 (61). 69 (52). 97 (43). 196 (22). 54 (13). 316 (12). 427 (6, M+). 
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Anal. Calcd for C,,H,,N,O,, (427.37): C 47.78; H 4.95: N 9.83. Found C 47.80: H 4.91; 
N 9.83. 

General procedure for synthesis of 14 - 18. - To a solution of 12 in methanol and at 
5.5 < pH < 7.5 (corrected with a NaHCO, saturated solution), 1.2-3 equivalents of an 
aromatic aldehyde were added. After 2 to 10 h stirring at room temperature, the reaction 
was finished (t.1.c.). After evaporation of the solvent, the residue was chromatographed on 
silica gel dry column chromatography. Yield were calculated from 10 and an average yield 
for each step estimated. 

3'-Benzyliden~mino-3-~o~-~-D-xylofuran-N-awide 14. - A solution of 10 
(501.7 mg. 0.67 mmol) in MeOH (30 ml) was successively detritylated to 11 with 3N HCl/ 
MeOH (2ml) and reduced with the borane-pyridine complex (0.4 ml, 3.9 mmol). After 
evaporation of the solvent, extraction with water and washing with CHCl, to remove 
borane-pyridine and triphenylmethyl carbinol. water was evaporated and the residue 
redissolved in MeOH. then brought to pH = 4.9 with an aqueous NaHCO, saturated 
solution. Condensation with benzaldehyde (0.14 ml. 1.34 mmoU took place in 14 h and 
purLflcation by sfflca gel column chromatography yielded 7 1.6 mg (0.2 mmol) of 14 which 
crystallized in methanol with inclusion of one molecule of methanol. Yield 27.9% from 10, 
average 65% per step. %: 0.22 (MeOH:CH,Cl,. 1: 10); lH-n.m.r. (CD,OD): seeTABLES 4 and 
5 (DMSO-4): 6 3.59 (m 2H. H-5). 4.36 (4. l H ,  H-4). 4.79 (m 2H. H-2, H-3). 5 (t. 1H. Js,OH 
=6Hz.OH-5'),5.83(d lH.J,,,=8Hz.H-5).5.9(d 1H.Jl , , , .=5Hz.H-l ' ) .6 .17(d  lH.J. ,  
=6H~.OH-2').7.46(m2H.Ph),8.03(~. lH.H-C=).8.17(d 1H.Js~ ,=8Hz.H-6) .8 .28(h ,  
2H, Ph). 11.41 (bs. lH ,  NH). Mass spectrum: m/z 113 (100. B + 2H). 105 (68). 91 (66). 330 
(65). 122 (64). 241 (60). 77 (54). 194 (42). 218 (39). 70 (35). 160 (29). 148 (24), 347 (4. Mi). 

AnalCalcdfor C,,H,,N,O,. CH,OH (379.37): C 53.82; H 5.58; N 11.08. Found: C 53.43, 
H 5.65: N 10.85. 

3 ' - ~ o x y - 3 - [ 2 . 4 - d [ c N o r o b e n z y l ~ n ~ ~ o ~ - ~ - D - x y l o f u r a n  N-oxide 15. - A 
solution of 12 obtained from 10 (501 mg. 0.67 mmol) as described above was treated (2 h, 
pH 4.5. 20°C) with 2.4-dichlorobenzaldehyde (130 mg. 0.74 -01). After crystallization 
(MeOH) 103 mg (36.6% from 10. average yield 72% per step) of 15 were obtained. %: 0.27 
(MeOH:CH,C4. 1: 10); lH-n.m.r. (CD,OD): see TABLES 4 and 5. Mass spectrum: rn/z 113 
(100. B + 2H). 69 (92). 159 (66). 173 (58). 123 (55). 175 (511, 161 (43). 86 (34). 97 (30). 241 
(24). 190 (17). 145 (14). 216 (9). 398 (7). 415 (6. Mi). 417 (4. Mi). 286 (4). 

And. calcd for C,,HlSN3O,CI, (416.22): C 46.17; H 3.63; N 10.10 C1 17.04. Found: C 
45.90; H 3.87; N 9.86; C1 17.11. 

tionof 12obtainedfrom lO(1g. 1.35mmol) asdescribedabovewastreated(2h.pH7.2W) 
with salicylaldehyde (0.4 ml. 3.74 mmol). After crystallization (EtOH). 92 mg (18.8% from 
10. average yield 66% per step) of 16 were obtained. %: 0.49 (MeOH:CH&4.1:6): 'H-n.m.r. 
(CD,OD): see TABLES 4 and 5. Mass spectrum: m/z 121 (100). 56 (31). 69 (30). 113 (24. 

148 (9). 233 (4). 363 (4. Mi). 251 (1). 

3 - o e a w y - r - [ Z - h y d r a w y ~ l ~ ~ ~ - ~ - D - ~ ~ ~ ~ ~  W-awlde 16. - A ~ 0 1 ~ -  

B + 2H). 345 (24. M' - q0). 176 (22). 92 (21). 112 (21. B +HI. 77 (12). 132 (12). 162 (9). 

And calcdfor C,,H,p30, (363.33); C 52.89; H 4.72; N 11.59. Found C 52.67; H 4.79: 
N 11.32. 

3 - D e a r y - 3 - [ 4 - n l t r o b e l ~ ~ ~ - ~ - D - ~ ~ ~ ~ y l ~ ~  N'-awlde 17. - A  solution 
of 12 obtained from 10 (501 mg. 0.67 mmoll as described above was treated (14 h. pH 6. 
20°C) with pnitrobenzaldehyde (139 mg. 0.92 rnmol)). After crystallfiation (MeOHl37mg 
(14% from 10, average yield 52% per step) of 17 were obtained. 'H-n.m.r. (CD,OD): see 
TABLES 4 and 5. Mass  spectrum: rn/z 150 (100). 112 (66. B + HI, 205 (57). 69 (481.359 
(42). 375 (37) 346 (331,373 (32). 91 (28). 263 (23). 166 (14). 287 (10). 313 (10). 177 (9). 189 
(10). 392 (3. M+). 
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262 TRONCHET ET A L .  

A n d  calcd for C,,H,,N,O, (392.33): C 48.98: H 4.1 1: N 14.28. Found: C 48.75: H 4.07: 
N 14.07. 

3-Dea*y-3-[thien-2-ylmethylldenImb.lol-- D-xy loSuanos y l u r d  N -  oxfde 18, - A solu- 
tion of 12 obtained from 10 (1.23 g. 1.78 mmol) as described above was treated (14 h, pH 
5.5.20"C) with thiophene-2-carboxaldehyde (0.5 ml. 5 mmol) to yield 0.32 g (55% from 10. 
average yield 82% per step) of 18: %: 0.24 (MeOH:CH,C&. 1: 10); 'H-n.m.r. (CD,OD): see 
TABLES 4 and 5. Mass spectrum: m/z 11 1 (l001,97 (83). 113 (71. B + 2H). 69 (57). 128 
(391.85 (34). 55 (33). 154 (29). 165 (19). 224 (18). 206 (16). 336 (15). 182 (11). 136 (9). 195 
(8). 241 (4). 269 (1). 252 (1). 353 (1. Mi). 

Andcalcd for C,,H,,N,O,S (353.36): C 47.59; H 4.29; N 1 1.89: S9.07. Found: C 47.34; 
H 4.56: N 11.69: S 8.95. 

2,5-D1-O-acetyl-3'-benzylfdenimino-3'-doxy-~-D-xylof~~syluracil "-oxide 19. - 
Acetylation of 14 ( 14 mg, 0.04 mmol) was conducted in pyridine ( 1 ml) and acetic anhydride 
(0.5mll during 15min. Concentrationofthe solution and treatmentwlthwaterprecipitated 
19. The product was collected by filtration. washed with hexane then dissolved in CHCI, 
and dried (N%SO,). Evaporation afforded 12 mg of 19 : yield 690! %: 0.41 (AcOEt): 'H- 
n.m.r. (CDCJ): see TABLES 4 and 5. Mass spectrum: m/z 105 (100). 200 (61). 97 (50). 77 
(49). 139 (45). 242 (401,260 (36). 112 (29. B +HI. 69 (25). 160 (20). 188 (18). 172 (16). 304 
(16). 414 (16, M' - OH). 218 (14). 372 (11). 277 (9). 230 (9). 431 (3. W), 388 (2, M +  - Ac). 

A n d  calcd for C,,H,,N,O, (431.41): C 55.68: H 4.91: N 9.74. Found C 55.39: H 5.16: 
N 9.44. 

Generalprocedure for the synthesis ofproducts 20 - 23 : - a methanolic solution of 12. 
prepared from 10 as described above. was reacted with an aliphatic (pH 5.1 /2 hour) or an 
aromatic (pH 3-5. 15 min - 14 h) aldehyde. After evaporation of solvent. the residue was 
purified by silica gel column chromatography. 

3 ' -N .5 ' -0 - (R) -Benzy l~ -3 ' -deoxy-3 ' -~~~~~f3 -D-xyy lo funmosy lurac l l  20. - A 
solution of 12 obtained from 10 (500.5 mg, 0.67 mmol) treated with benzaldehyde (0.07 
ml, 0.73 mmol, 15 mtn. pH 5,20"C) afforded a mixture of 14 (72 mg, 31% from 10) and 20 
(8 mg. 3.4%from 10). €?+ 0.27 UvIeOH:CH,C&. 1: 10): 'H-n.m.r. (CD,OD): seeTABLES 4 and 
5: e.s.r. (diglyme): see TABLE 6. Mass spectrum: m/z 113 (100. B + 2H). 105 (77). 77 (73). 

160 (9). 200 (6). 218 (6). 129 (5). 313 (1). 
69 (62). 91 (57). 55 (49), 83 (34). 122 (21). 97 (16). 241 (14). 194 (12). 330 (11. M'-  OH). 

And calcd for C,,H,,N,O, (347.33): C 55.33: H 4.93: N 12.12. Found: C 55.42: H 5.13: 
N 11.84. 

3'-N S-0-  (R)-[2-Chloro-6-ffuorobenzyl idenef-3'-deoxy-3'- hydroxyarnfno-f3 -D- 
xylofumsyluracll 21. - A solution of 12 obtained from 10 (1.5 mg. 2.02 mmol) on 
treatmentwith 2-chloro-6-fluorobenzaldehyde (650mg. 4 mmol. 14 h. pH 3.20%) afforded 
0.15g (18%from 10) of 21. %: 0.46 (MeOH 10% inCH,C&): 'H-n.m.r. (CD,OD): seeTAE3LES 
4 and 5: e.s.r. Idiglymel. see TABLE 6. Mass spectrum: m/z 113 (100. B + 2W. 70 (857,159 
(81), 157(79). 143(46).83(43).97(34).241(33).212(23). 129(19). 174(16), 198(10), 184 
(9). 251 (91, 382 (6. M' - OH). 270 (4). 

AndcalcdforC,,H,,O,N,FCl, 1HZO(417.78):C46.00:H4.10:N 10.06; F4.55 C18.49. 
Found: C 46.27: H 4.01: N 10.05: F 4.56 C1 8.30. 

3'-N 3-0- (R) - [5"-Deoxy- I ", Z'-lsopropyZldene-3"-O - me thy la- D-xylofuranos- 5"- 
yIidene)-3-dewy-3-hydrawy~~f3-D-xylofumnoyIuracil22. - Asolution of 12 obtained 
from 10 (500 mg. 0.67 mmol) on treatment with 1.2-Oisopropylidene-3-Omethyl-a-D 
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xyl~pentodialdo-l.4-furan0se~~ (160 mg. 0.79 mmol. 30 min. pH 5. 20°C) gave 150 mg 
(W! from 10, average yield 85% per step) of 22. %: 0.27 (MeOH:CH&!G. 1: lo): lH-n.m.r. 
(CD,OD): seeTAE3LES 4 and 5 in (CDCl,): 6 1.34 (s. 3H. CH,). 1.53 (s. 3H. CH,). 3.40 (s. 4H. 
CH,O. H-3'). 3.86 (m, 1H. H-5'a). 3.9 (bs. 1H. H-3"). 4.24 (bd 1H. H-5).  4.35 (bd4 1H. H- 

10.1 (bs. 1H. MI: e.s.r. (diglyme): see TABLE 6. Mass spectrum: m/z 270 (100). 113 (38, 
B + 2H). 85 (32). 97 (32). 69 (26). 142 (171,254 (17). 125 (17). 385 15). 428 (3). 310 (2). 336 

5%). 4.58 (m 3H, H-2". H-4". H-4). 4.83 (s, lH, H-2'). 5.66 (d 1H. J5,8 = 8.5 Hz, H-5). 5.73 
(s. 1H. H-1'). 6 (d 1H. J1.,.= 4Hz. H-1"). 8.12 (d 1H.J5,,= 8.5Hz. H-6). 8.43 IS. lH, NOH), 

(2). 350 (1). 410 (1). 364 (1). 442 (1. M + -  H). 297 (1). 443 (1, M+). 

And calcd for C,,H,,N,O,, (443.41): C 48.76: H 5.68; N 9.48. Found: C 48.84; H 5.95; 
N 9.20. 

3'-N, 5'-0- (R) - [6"-Deoxy-(l ", 2':3". 4'7-di-0- fsopropylideneu- D-galactopyranos-6"- 
y l~e~-3 -deawy-3 ' -hy~oxy~~o- l3 -D-xy~fur~osy luracU23 .  -A solution of 12 obtained 
from 10 (1 g. 1.35 mmol) on treatment with 1.2:3 .4-di -~ isopropyl idene-a-Dg~b 
hexodialdo- 1 .5-pyranosezo (415 mg, 1.62 mmol. 30 min. pH 5,200c) afforded 0.16 g (63% 
from 10. average yield 90°! per step) of 22. %: 0.39 IMeOH:CH,C&. 1:12); lH-n.m.r. 
(CD,OD): seeTABLES4and5. Massspectrum: rn/z97(100). 59(89). 71 (72). 270(65). 112 
(57,B+H).85(57).484(46). 142(26), 158(25).254(21).3.12(15).441 (11). 124(10). 171 
(9), 387 (8), 366 (6). 500 (6. M+). 466 (5), 329 (4). 424 (4). 200 (3). 354 (3). 408 (2). 266 (2). 

A n d  calcdfor C2,H2,N,Ol1 (499.48): C 50.50; H 5.85; N 8.41. Found: C 50.22; H 6.06: 
N 8.28. 

(2-0 -Acetyl-3'-N ,50- (R1- [2-chloro-6-fluorobeyli~~l-3'-deoxy-3-acetawym~o-l3- 
D-xylo~anosyUuracU 24. - To a solution of 21 (50.4 mg. 0.12 mmol) in pyridine (2 ml). 
acetic anhydride ( 1 mll was added. After 1 h stirring, the solvent was evaporated and the 
residue purified by silica gel column chromatography using ethyl acetate, to afford 44 mg 
(75%) of 24. Further purification could be done by reprecipitation from chloroform/ 
hexane. %: 0.60 (AcOEt); lH-n.m.r. (CDCl,): see TABLES 4 and 5. Mass spectrum: rn/z 57 

(41).443(32). 171 (30). 287(19), 198(14).216(11).424(11). 312(9), 241 (7).483(7.M+). 
(100). 441 (92, M'  -Ad .  139 (85). 97 (71). 69 (69). 113 (19. B+ 2H). 157 (61). 329 (48). 126 

Anal. calcdfor C2,H,,N3O,FCl (483.84): C 49.65 H3.96: N8.68; F3.93: C17.33; Found: 
C 49.39: H 4.25; N 8.52; F 3.90; C17.39. 

@'-0-Acetyl-3-N.5-0-(R)- [ 5-benzyloxy-3-methoxyberuylidene] -3'-deoxy-3'-acetox- 
yamtrm.D-D-xylofuranosyUuracU 25. - A methanolic solution of 12. prepared from 10 
(500.3 mg, 0.67 mmol) as described above, was reacted with 4-benzyloxy-3-methoxy- 
benzaldehyde (180 mg, 0.74 mmol. 14 h. pH 4.20"C). and after distillation of the solvent 
and partial purification by silica gel column chromatography acetylated (acetic anhydride 
3 ml. pyridine 6 ml). Classical trettment and silica gel column chromatography afforded 
40 mg (10.4% from 10. average yield per step 57Oh) of 25. %: 0.53 (AcOEt); 'H-n.m.r. 
(CDC1,): see TABLES 4 and 5. Mass spectrum: m/z 91 (100). 57 (14). 69 (1 1). 112 (8. B + 
4). 305 (4). 395 (4). 507 (4), 151 (3). 139 (3). 246 (29). 353 (2). 365 (2). 446 (1). 336 (1). 204 
(1). 379 (1). 183 (1). 567 (0.2, M+). 

And calcd for C,H,,N,O,, (567.56): C 59.26 H 5.15; N 7.40. Found: C 59.00: H 5.27: 
N 7.24. 

General procedure for the synthesis of products 26 -38. 

lstprocedure : Detritylation of 10 in 3 N  HCl/MeOH followed by reduction at pH 0-2 
by an excess of borane-pyridine complex afforded 12. Addition of 1.2 to 3 equivalents of 
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264 TRONCHET ET AL. 

aldehyde in the same flask and stirrlng ca 1 h for aliphatic aldehyde or ca 12 h for aroma& 
ones aEorded the expected hydroxylamine. F'urification was performed by silica gel column 
chromatography. 

2nd procedure : Starting from the nitrone, obtained as  described above. the reduction 
by borane-pyridine afforded the hydroxylamine in good yield. Purification by silica gel 
column chromatography aEorded the analytically pure product. 

3-N-Benzyl-3-deoxy-3-hydroxyumfn~B-D-xyio~iiranosylurd 26. - The 1st proce- 
dure applied to 10 (1 g. 1.35 mmol) borane-pyridine complex (0.5 ml. 4.9 mmol) and 
benzaldehyde (0.14 ml, 1.4 mmol) at pH 2 dorded 26 (0.16 g. 34% from 10, average 77% 
per step). %: 0.46 (MeOH LOOh in CH,Cl,): 'H-n.m.r. (CD,OD): see TABLES 2 and 3. 'H- 
n.m.r. (DMSO-$): 6 3.38 (t lH, H-3'). 3.66 (rn 2H. JmH.N = 14 Hz. H-5%. H-CHN), 3.85 
(rn lH.J,:,.=5.5Hz.H-4).4.14(m2H.H-5aCH-N).4.48(rn 1H.Js.,H=6Hz.0H-5).4.61 

n.m.r. (CD,OD): 6 63.08-64.24 (C-5. NCH,), 73.54 (C-3'). 75.89 (C-2'). 82.87 (C-4'). 91.29 

166.21 ((2-4): e.s.r. (diglyme). see TABLE 6. Mass spectrum: m/z 91 (100). 288 (39). 204 

+ 2H). 77 (4). 254 (4). 132 (21, 148 (2). 

(t. 1H. J,:,.=6Hz.H-2').5.66(~. lH,OH-2'),5.68(dd 1H. J5.,=3Hz. J5,=8Hz.H-5).5.78 
(d 1H.Jl,,,.=6H~,H-l),7.3(~5H.Ph).7.95(d 1H.J5,,=8Hz.H-6).8(bs. 1H.NOH):V- 

(C-1'). 102.59 (C-5). 128.22. 129.20. 130.62, 139.11 (Ph), 143.06 (C-6). 152.68 (C-2). 

(33). 237 (24). 220 (11). 331 (9. M' - H,O). 106 (7). 178 (6). 301 (6). 349 (6. M+). 113 (5. B 

A n d  CalcdforC,,H,,O,N, (349.45): C 55.01: H 5.48: N 12.03. Found: C 55.31: H 5.67: 
N 11.78. 

3-Deaxy-3-N- [2,4-dfchlorobenzy4 -3'-hydrawyamino-D-D-xylofuranosylur~27. - The 
1st procedure applied to 10 (1 g, 1.35 mmol). borane-pyridine complex (0.6 ml. 5.9 mmol) 
and 2.4-dichlorobenzaldehyde (480mg. 2.7mmol) at pH 2 dorded 27 (0.107g. 18.90hfrom 
10. average 66%per step). %: 0.45 (MeOH lO%inCH,Cl,); 'H-n.m.r. (CD,OD): seeTABLES 
2 and 3. Mass spectrum: rn/z69 (100). 159 (85). 112 (70. B + H). 161 (52). 174 (25). 123 
(23). 258 (16). 288 (9), 200 (9). 140 (6). 260(6). 185 (5). 290 (5). 230 (4). 212 (41,272 (4). 241 
(11. 

A n d  Calcd for C,,H,,N,O,Cl, (418.24): C 45.95 H 4.10: N 10.25 C1 16.95. Found: C 
45.71: H 4.30 N 9.81: C1 16.67. 

3-Deoxy-3-hydrawy~~o-3'-N-[2-hydraxybenzy~-~-D-xylofuranosyluracLl~sylur~ 28. - The 
1st procedure applied to 10 (1 g. 1.35 mmol), borane-pyridine complex (0.6 ml. 5.9 mmol) 
and salicylaldehyde (502 mg. 4.05 mmol) at pH 2 afforded 28 (0.16 g. 32% from 10. average 
75Oh per step). R,,: 0.38 (MeOH 10% in CH,Cl,): lH-n.m.r. (CD,OD): see TABLES 2 and 3. 
13C-n.m.r. (CD,OD): 6 60.63. 63.23 (C-5. NCH,). 73.08 ((2-3'). 75.86 (C-2'). 82.34 (C-4'). 

(C-6). 152.74 (C-2). 166.20 (C-4): e.s.r. (diglyme): see TABLE 6. Mass spectrum: m/z 78 
(100). 106 (62). 112 (50, B + HI. 113 (32. B + 2H). 96 (25). 149 (14). 186 (141, 165 (91, 199 
(9). 218 (9). 333 (7). 347 (6). 243 (4). 270 (3). 281 (1). 305 (1). 

90.77 (C-1'). 102.85 ((2-5). 116.59. 120.53, 124.55. 129.79, 132.09. 157.53 (Ph). 142.98 

Anal. Calcd for C,,H,,N,O, (365.35): C 52.60: H 5.24; N 11.50. Found: C 52.34: H 5.14: 
N 10.93. 

3 ' -N- [2 -Chloro-6 -~uorobenzy~-3 -deawy-3-hydroxy~~~~-D-xy~o~~sy l i i rd  29. 
- The 1st procedure applied to 10 (lg. 1.35 mmol). borane-pyridine complex (0.6 ml. 5.9 
mmol) and 2-chloro-6-fluorobenzaldehyde (426 mg, 2.7 mmol) at pH 2 afforded 29 (0.17 
g, 3 1% from 10. average 75% per step). %: 0.46 (MeOH 10% in CH,Cl,); 'H-n.m.r. (CM31,): 
see TABLES 2 and 3. Mass spectrum: m/z 57 (100). 99 (56). 149 (541,. 71 (51). 143 (42). 
91 (29). 112 (23). 185 (23). 129 (22). 167 (16). 259 (16). 329 (4). 279 (3). 355 (3). 
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A n d  Calcd for C,,H,,N,O,FCI (401.78): C 47.83: H 4.26: N 10.46: F 4.73: C1 8.82. 
Found: C 48.00: H 4.08: N 10.32: F 4.93: C18.90. 

3-DeoxyS'-N-[3.4-dimethoxybenzy[l-3'-hydr0~~~~-D-xylofuranosyluracil 30. - 
The 1st procedure applied to 10 (1 g. 1.35 mmol). borane-pyridine complex (1 ml, 1Ommol) 
and veratraldehyde (448 mg. 2.7 mmol) at pH 2 afforded 30 (0.15 g. 27?? from 10. average 
72% per step). 5: 0.61 (MeOH:CH,C&. 1:4): lH-n.m.r. (CD,OD): see TABLES 2 and 3. 13C- 
n.m.r. (CD,OD): 6 56.47.56.54 (2xOCHJ. 63.96.63.20 (C-5'. NCHJ, 73.28 (C-3'). 75.88 (C- 

(Ph), 143.lO(C-6), 152.69 (C-2), 166.23 (C-4): e.s.r. (diglyme) seeTAI3LE6. Massspectrum: 
m/z 151 (100). 166 (46). 69 (6). 112 (5. B + H). 207 (5). 222 (3). 137 (2). 391 (2. M +  - H,O). 
264 (1). 243 (1). 

2'),82.87(C-4').91.38(C-l'), 102.60(C-5), 112.78.114,61,123.29.131.91.149.83,150.26 

A n d  CalcdforC,,H,N,O, (409.40): C 52.81: H 5.66: N 10.26. Found: C 52.96: H 5.68: 
N 10.05. 

3 ' -  N -  [4-Benzyl  oxy-3-  m e  thoxy b e n z y  D-3'-deoxy- 3'- h y d r o x y a m t n o 6  - D - 
xylofuar~os~~lura~fl31. -The 1st procedureapplied to 10 (1 g. 1.35mmol). borane-pyridine 
complex (1 ml, 10 mmol.) and 4-benzyloq-3-methoxybenzaldehyde (653 mg, 2.7 mmol) 
at pH 2 afforded 31 (0.3 g. 44% from 10. average 81Oh per step). %: 0.55 (MeOH lO?? in 
CH,C&I: 'H-n.m.r. (CD,OD): see TABLES 2 and 3: 13C-n.m.r. (CD,COCD,): 6 56.19 (OCH3). 
63.01 (NCH,). 63.40 (C-5'),71.43 (CH,Ph). 72.84 (C-3'). 75.69 (C-2'). 81.91 (C-4'). 90.20 (C- 
1'). 102.70 (C-5). 114.75 ((2-2". C-2"'). 122.54 (C-4"'). 128.39. 128.48 (C-5. C-6''). 129.16 
(C-3"'). 134.07 (C-1"). 138.69 (C-4). 141.77 (C-6). 148.52 ((2-3"'). 150.53 (C-1"). 151.98 (C- 
2). 163.77 ((2-4): e a r .  (Diglyme): seeTABLE 6. Mass spectrum: m/z 91 (100). 465 (8). 467 
(7). 65 (6). 242 (6). 112 (6, B + H. 137 (6). 277 (6). 340 (5). 185 (3). 376 (3). 355 (2). 390 (1). 
406 (1). 481 (1, M.+- 4H). 

A n d  Calcd for C,,H,,N,O, (485.50): C 59.38; H 5.61: N 8.91. Found: C 59.02: H 5.87; 
N 8.66. 

3 - ~ - 3 - h y ~ ~ ~ ~ o - 3 ' - N - [ p - h y ~ o ~ b e ~ y l J - $ - D - x y ~ ~ ~ o s y l u r ~  32. - The 
1st procedure applied to 10 (1 g. 1.35 mmol). borane-pyridine complex (1 ml, 10mmol) and 
phydroxybenzaldehyde (335 mg, 2.7 mmol) at pH 2 afforded 32 (69 mg.14% from 10. 
average61%perstep). %: 0.31 (MeOH:CH,CI,. 1:lO): 'H-n.m.r. (CD,OD): seeTABLES2and 
3: e.s.r. (diglyme): see TABLE 6. Mass spectrum: m/z 107 (100). 69 (97). 112 (75, B + H), 
55 (71). 83 (34). 149 (22). 97 (20). 218 (18). 249 (7). 167 (4). 210 (3). 279 (2). 232 (1). 324 
(1). 

A n d  Calcd for C,,Hl,N30, (365.35): C 52.60 H 5.24: N 11.39. Found: C 52.35: H 5.24; 
N 11.50. 

3-Deoxy-3'-N- [(R)-3,7-dtrnethy1-6-octeny~-3- hydroxyamfno-$-D-xylofuranosyluracU 
33. -The 1st procedure applied to 10 (1 g. 1.35mmol) and (R)-3.7-dimethyl-6-octenal(O.5 
ml, 2.7 mmol) at pH 2 afforded 33 (60 mg, 11% from 10 average 59% per step). %: 0.53 
(MeOH 10% in CH,CI,): 'H-nmr.  (CD,OD): see TABLES 2 and 3: 13C-n.m.r. (CD,COCDJ: 

6"). 141.71 (C-6). 151.92 (C-2). 163.77(C-4): e.s.r. (diglyme): seeTABLE6. Massspectrum: 
m/z69 (100). 296 (65). 113 (37. B + 2H), 81 (37). 137 (23). 381 (20. M +  - OH). 226 (17). 210 

6 17.67. 19.89, 25.81 (3xCH.J. 26.10, 34.75.38.05 (3xCH.J. 57.49 (NCH,), 63.17 (C-5'). 
73.41 (C-3'). 75.79 (C-2'). 81.86 (C-4'). 9O.OO(C-l'), 102.69 (C-5). 125.61 (C-7"). 131.36 (C- 

(14). 166 (14). 312 (11). 336 (11). 256 (11). 395 (11, M.+ - 2H). 270 (8). 397 (3, M+). 

A n d  CalcdforC,,H,,N,O, (397.48): C 57.42: H 7.86: N 10.57. Found: C 57.19: H 8.02: 
N 10.41. 
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3-N- [ C y c ~ ~ ~ ~ ~ - 3 - d e a w y - 3 - h - D - ~ ~ m ~ s y l ~ ~  34. - The 
1st procedure applied to 10 (1 g. 1.35 mmol). borane-pyridhe complex (0.6 ml. 5.9 mmol) 
and cyclohexanecarbaldehyde (0.2 1 ml. 2.1 mmol) at pH 2 afforded 34 (90 mg, 18.596 from 
10. average 66% per step). %: 0.53 (MeOH 10% fn CH,Cl.J: 'R-n.m.r. (CD,OD): see TABLES 
2 and 3: W-n.m.r. (CD,OD): 6 25.19.25.9 1.30.75.34.52 (cyclohwcyl), 6 1.49.65.05 INCH,. 

(C-2). 163.93 (C-4): e.s.r. (diglyrne): see TABLE 6. Mass spec- m/z 55 (100). 97 (481. 
184 (46). 69 (28). 115(27), 254 (19). 294(18). 270(12). 167(12). 243 (7). 154 (3,337 [2), 
355 (2. M+). 

(2-5'). 72.8 (C-3'), 74.8 (C-2), 80.75 ((2-4'). 89.45 (C-1'). 100.93 (C-5). 140.75 (C-6). 150.78 

Anal Calcdfor C,,H,,N,O, (355.39): C 54.07: H 7.09: N 11.82. Found: C 53.85 H 6.87; 
N 11.75. 

3 - D e a w y - 3 - ~ & a w y m 3 ' - N - r e H n y l - D - D - x y ~ ~ ~ s y l w c i c U 3 1 .  - The 1st proce- 
dure applied to 10 (1 g. 1.35mmoll. borane-pyridine complex (1 ml, lornmol) and retinal 
(780 mg. 2.7 mmol) afforded 35 (0.19 g. 26% from 10. average 72% per step). F?,,: 0.5 WeOH 
lO%inCH,ClJ: 'H-n.m.r. (CD,OD): seeTABLES2 and3: W-n.m.r. (CD,OD): 6 12.79,13.12 
(C-19". C-20). 20.33 (C-3), 21.99 ((2-18"). 29.45 (CH,. (2-16'. C-17'9.33.94 (C-4'9.35.21 
(C-1"). 40.75 (C-2). 58.05 INCH,). 63.14 (C-5). 73.29 (C-3'). 75.77 (C-2'3. 82.72 ((2-4'). 
91.12 (C-1'). 102.66 (C-51, 125.26. 127.24. 128.36, 128.96. 129.90. 131.74, 136.32. 
138.22. 139.28. 142.92. 143.36 (C-6). 152.68 ((2-2). 166.14 (C-4): e.s.r. (diglyme): see 
TABLE 6. Mass spectrum: m/z 243 (100). 69 (751, 112 (71. B + H). 165 (66). 77 (43). 183 
(37). 131 (28). 145 (19). 269 (16). 197 (9). 228 (9). 282 (9). 215 (7). 509 (7. M +  - H,O). 492 
(4). 494 (3). 525 (I. M + -  2H). 

Anal Calcd for C,,H,,N,O, (587.67): C 66.01: H 7.83: N 7.96. Found: C 65.98 H 7.73: 
N 7.77. 

3-Deq-3 ' -N- [ 5 " - d e a ~ y -  1 ", 2 ' - l s 0 p r o p ~ 1 ~ 3 - 0 -  methtJU-D-xybmWIOS-5-ylj -3- 
~ & a w y ~ ~ - D - x y b ~ m s y l w c i c U  36. - The 1st procedure applied to 10 (500.8 mg. 
0.87 mmol). borane-pyridine complex (0.5 ml. 4.9 mmol) and 1.2 Oisopropylidene-3-0 
methyl-a-Dxybpentodialdo- 1 .4 - fu rano~e~~  (160  mg. 0.69 mmol) at pH 2-4 afforded 36 
(75 mg. 25.8%. from 10. average 71% per step). F?,,: 0.29 (MeOH:CH,C&. 1: 10): lH-n.m.r. 
(CD,OD): see TABLES 2 and 3: e.s.r. (diglyme) see TABLE 6. Mass spectnun: m/z 7 1 (100). 
87 (76). 59 (74). 113 (72. B + 2H). 97 (461, 144 (27), 256 (26). 300 (16). 270 (15). 254 (141, 
379 (10). 310 (7). 163 (5). 366 (4). 389 (4). 428 (1. M *  - OH). 

Anal Calcd for C,,H,,N,O,, (445.43): C 48.74: H 6.42. Found: C 48.54: H 6.11. 

3-DeqS ' -N-[  6"-deawy- 1 ", 2":3,4-d10-  fsopropylldene-a-D-galacto-pymms-6-ylj- 
3-hydrawy~~D-D-xylofuranosyluracIl37. -The 1st procedure applied to 10 (876.4 mg, 
1.3 1 mmol), borane-pyridine complex (0.4 ml. 3.9 mmol) and 1.2:3.4-di-O-isopropylidene- 
a-Dgalachhexodialdo-1.5-pyranosem (415mg. 1.62 mmol) at pH 2 af€orded 37 (500 mg. 
75.7% from 10. average 93% per step). %: 0.56 (MeOH:CH,C4. 1: 12): lH-n.m.r. (CD,OD): 
see TABLES 2 and 3: lH-n.m.r. (CDCl,): 6 1.30. 1.33. 1.43. 1.50 (4s. 4x3H. 2C-Me,l, 2 (bs. 

3.78 (dd 1H. Jsks% = 2.5 Hz, J4,ra = 13 Hz. H-5a). 3.99 Idd lH, J4,,s% = 2 I&, H-5b). 4.12 
2H. 20H). 2 (bs. 2H. 20H). 3.01 (ITL 2H. 2H-6'). 3.68 (t 1H. J2,,3' = 8 Hz. J,,,, = 8 Hz. H-3'1, 

(bt 1H. J4.,s. = 1.5 Hz. JS.,,.* = 5.5 Hz. Js.,o'b = 7 Hz. H-5'9.4.20 (dd. lH, J,.,,. = 8 Hz. H-4"). 
4.33 (ITL 2H. H-2". H-4). 4.55 (t 1H. JlkT = 6 Hz. H-2). 4.62 (dd. 1H. J,.,, = 2.5 Hz. H-33. 
5.56(d lH.J,.,,.=5.5~.H-1'9. 5.79(& 1H. J5,,=8Hz.H-5).5.98(d. lH,H-1'),7.71 (bs. 
lH, NOH). 8.11 (d 1H. H-6). 10.3 (bs. 1H. NH). Mass spectrum: m/z 59 (100). 71 (86). 113 
(70. B + 2H). 85 (60). 97 (57). 356 (24). 144 (231,330 (21). 256 (19). 270 (14). 313 (13). 440 

And. CalcdforC,,H,,N,O,, (501.49): C 50.30 H 6.23; N 8.38. Found: C 50.52: H 6.43: 

(13). 126 (12). 389 (11). 160 (10). 300 (8). 470 (7). 486 (6. M+ - CHJ. 184 (5). 196 (2). 

N 8.20. 
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3-Lkoq-3'-hydraxyarnino-3'-N-[ ~ i e n - 2 - y ~ t h y l ~ - ~ - D - q l o ~ ~ o s y l ~ ~  38. - The 
2nd procedure applied to a solution of 18 (107.2 mg. 0.3 mmol) in MeOH (20 ml) using the 
borane-pyridine complex (0.7 ml. 6.9 mmol, 30 min. pH 0) as reducing agent afforded after 
silica gel column chromatography 38 (103 mg, 95.5%). %: 0.28 (MeOH:CH,Cb. 1: 10); 'H- 
n.m.r. (CD,OD): see TABLES 2 and 3. Mass spectrum: m/z 97 (100). 112 (31, B + H). 69 
(25). 55 (16). 85 (6). 138 (5). 337 (3. M +  - HzO). 123 (2). 166 (2). 225 (1). 307 (1). 278 (1). 
179 (1). 207 (1). 194 (1). 

And Calcd for C,,H,,N,O,S (355.37): C 47.32; H 4.82; N 1 1.82; S 9.02. Found: C 47.60: 
H 5.05: N 11.57; S 9.26. 

Antimicrobial. cytotoxfc and antiviral screenings. - Microbiological experlments were 
performed by using a classical disk diffusion methodz1. Cytotoxlcity has been measured 
on the following cell cultures : human embryonic fibroblasts (MRC5). dog kidney (MDCK), 
monkey kidney (CVI), mouse fibroblasts (3T6) or mouse kidney (MK) cells following 
classical procedureszz. Antiviral activity has beenmeas~red'~ against Herpes sfmplex vfrus 
IonMRC5,polyomavtrus0nMK,~~ rhinovfrus31 onMRC5, lnfluenzavimsAWSNonMDCK 
and tnJluenza vfrus AH,N, on CVI. 
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