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Abstract—An efficient and facile synthesis of a large series of diverse 6-(N-substituted aminomethyl)-, 6-(O-substituted hydroxy-
methyl)- and 6-(S-substituted sulfanylmethyl)purine nucleosides (55 examples of both ribo- and 2’-deoxyribonucleosides), aimed
at identifying novel homologues of natural nucleosides, was developed. The key transformation involved nucleophilic substitutions
of Tol-protected 6-(mesyloxymethyl)purine nucleosides by primary or secondary amines, alcoholates or thiolates. While the 2'-
deoxyribonucleosides were inactive, the ribonucleosides exerted considerable cytostatic effects and some anti-HCV activity with

low selectivity.
© 2007 Elsevier Ltd. All rights reserved.

1. Introduction

Purine nucleosides bearing diverse C-substituents (aryl,
alkenyl, alkynyl or alkyl groups) in position 6 are an
important class of compounds that possess a broad
spectrum of biological effects: for example, cytostatic,’
antiviral,> and antimicrobial® activity or receptor mod-
ulation.* Purines bearing functionalized C-substituents
in position 6 could possess metabolic stability due to
the C—C bond, while the presence of functional groups
could allow the possibility of H-bond formation with
target enzymes or receptors. However, due to a lack
of practical synthetic methodologies, such compounds
are still quite rare and therefore they are the subject
of extensive study in our laboratory. Recently, we have
reported the synthesis of 6-(hydroxymethyl)purines,™°
as well as of (purin-6-yl)alanines’ and phenylalanines
by cross-coupling reactions® of 6-halopurines with pro-
tected, functionalized organometallics. 6-(Hydroxy-
methyl)purine ribonucleoside was found® to exert a
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significant cytostatic effect on leukaemia cell lines
(ICso = 10 nM). The hydroxymethyl group is a versatile
intermediate for further functional group manipulation.
Thus, the 6-(hydroxymethyl)purines were transformed
to 6-(fluoromethyl)purines'® via direct deoxyfluorina-
tion or via a three-step sequence consisting of mesyla-
tion, Finkelstein reaction and nucleophilic substitution
by AgF. In another study the hydroxymethyl group
was used in the synthesis of 6-(difluoromethyl)purines'
via oxidation and deoxofluorination. Both 6-(fluorom-
ethyl)-'° and 6-(difluoromethyl)purine!' ribonucleosides
showed cytostatic effects but weaker than the parent 6-
(hydroxymethyl)purine nucleoside. Continuing the
study of bioactive purine derivatives bearing functional-
ized methyl groups in position 6, we report here on the
synthesis and biological activity of 6-(N-substituted
aminomethyl)-, 6-(O-substituted hydroxymethyl)- and
6-(S-substituted sulfanylmethyl)purines. As the mecha-
nism of action of the parent nucleosides is yet un-
known, we aimed our study at the wide diversity of
substituents rather than on rational design of specific
derivatives.

The C-6 aminomethyl group of purines can be consid-
ered to be a homologation of the exocyclic amino
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function found in the naturally occurring adenine base.
This functional modification is interesting due to in-
creased basicity of the amine and can be useful in struc-
ture—activity  relationship  studies. In  general,
(aminomethyl)purines are known'? to be quite unstable
and usually isolated as stable N-acyl derivatives.!2>¢
Unsubstituted (aminomethyl)purines have been pre-
pared by catalytic hydrogenation of cyanopurines!?!3
in yields of 60-70%. Two alternative low yielding syn-
theses based on nucleophilic substitution of 6-(chloro-
methyl)purine!* or radical substitution of purines'
have been reported without detailed experimental proce-
dures and spectral data. Structurally related 6-(1-amino-
ethyl)purines were prepared by reductive amination of
6-acetylpurines.!® Finally, several acyclic nucleotide
analogues derived from 6-(aminomethyl)purine have
been shown to possess antiviral activity.'3

Several poorly characterized 6-(alkyl- or acyloxymeth-
y)-'417 and 6-(alkyl- or acylsulfanylmethyl)purines'#'8
have been prepared from 6-(chloromethyl)purines via
low yielding multistep procedures from 6-chloropurines.
However, to our knowledge, no nucleoside derivatives
have ever been reported and there are no data on the
biological activity of any of the above-mentioned
nucleobases.

2. Results and discussion
2.1. Chemistry

Our first attempt at the synthesis of 6-(N-substituted
aminomethyl)purine nucleosides (both ribo- and 2'-
deoxyribo series) was reductive amination'® of protected
6-formylpurines 3 with various primary and secondary
amine hydrochlorides and NaBH;CN as the reducing
agent. The starting toluoyl (Tol) protected 6-formylpu-
rine nucleosides were prepared'! efficiently by oxidation
of 6-(hydroxymethyl)purines 1 with Dess—Martin peri-
odinane. In a typical experiment, 5equiv of amine
hydrochloride were added to the solution of 6-formylp-
urine 3 in methanol at room temperature, and after
30 min, 1.2 equiv of NaBH3;CN reducing agent (Scheme
1). Application of this methodology afforded the corre-
sponding protected (N-substituted aminomethyl)purine
nucleosides 5 in moderate yields of 33-51%. Unfortu-
nately, in all cases, the 6-(hydroxymethyl)purine 1 was
formed as a by-product in yields of 17-45% (Table 1,

Table 1. Synthesis of 5 by reductive amination of 6-formylpurines 3

OH _0
N7 N Dess-Martin NZ N
D R
TolO r.t, TolO
O 92-95 % 0]
TolO OTol TolO OTol
1 3
1. R'R®NH.HCI (5eq)
2. NaBH3CN (1.2¢eq)
NR'R? OH
5| R k\N k\
a Me H TolO TolO
b Bn
¢ | Cyclohexyl H
d| Gly-OEt H TolO OTol TolO  OTol
m Morpholine
5 1

Scheme 1. Synthesis of 6-(N-substituted aminomethyl)purines 5 by
reductive amination.

entries 1-3), due to reduction of 6-formylpurine. On
the other hand, the Tol-protecting groups of the sugar
moiety were stable to the reaction conditions. In order
to avoid the undesirable reduction a modified procedure
consisting of stepwise addition of NaBH3;CN (5x
0.25 equiv), change of solvent (ethanol instead of meth-
anol) and increased reaction temperature (55 °C) was at-
tempted. This modified procedure afforded the desired
products 5 in improved yields (43-70%) whilst decreas-
ing the amount of side-product 1 (0-30%) (Table 1, en-
tries 4-8).

Despite this improvement, we were interested in the
development of a practical and efficient methodology
for the synthesis of (N-substituted aminomethyl)purine
nucleosides 5 and 6. Therefore, we tried another ap-
proach comprising nucleophilic substitution of 6-(mesyl-
oxymethyl)purines 7 or 8 with primary or secondary
amines (Scheme 2). In case of the primary amines, there
is a possibility of formation of dimeric side-products, 9
or 10, by double substitution of the amine with 2 equiv
of mesylate (Scheme 2). To avoid this side-reaction, the

Entry Start. compd. R'R?NH-HCI Conditions Product (yield %) By-product 1 (%)
1 3 MeNH, 48 h, MeOH 5a (36) 17
2 3 BnNH, 72 h, MeOH 5b (51) 20
3 3 CyNH, 72 h, MeOH 5¢ (33) 45
4 3 MeNH, 16 h, EtOH, SA*® 5a (46) 5
5 3 BnNH, 6 h, EtOH, 55 °C, SA* 5b (70) 0
6 3 CyNH, 8 h, EtOH, 55 °C, SA* 5c (43) 21
7 3 Gly-OEt 8 h, EtOH, 55 °C, SA? 5d (50) 0
8 3 Morpholine 8 h, EtOH, 55 °C, SA* 5m (49) 30

#SA, stepwise addition of NaBH3CN (5x 0.25 equiv).
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Scheme 2. Synthesis of 6-(N-substituted aminomethyl)purines S and 6 by nucleophilic substitutions.

mesylates 7 or 8 were added dropwise to a solution of
10- to 20-fold excess of primary amines. As expected,
the reactions with both primary and secondary amines
proceeded smoothly to give the desired products 5 or 6
in excellent yields of 74-94 % based on the mesylate
(Table 2, entries 1-19). Only in the reactions with
methylamine, were the corresponding dimeric side-
products 9 and 10 formed in low yields of 5-8% (Ta-
ble 2, entries 1 and 2). While 6-(N,N-disubstituted
aminomethyl)purine nucleosides were stable, the
corresponding mono-substituted 6-(N-alkylaminom-
ethyl)purines Sa—c¢ or 6a-c were not, and after a
few days turned brown to generate a complex mix-
ture of decomposition products (presumably by air
oxidation'?). In order to isolate and characterize the
6-(N-monoalkylaminomethyl)purines, the secondary
nitrogen was acetylated with AcCI/Et;N to give stable
acetylamide products 5aa—ca or 6aa—ca. Also in these
nucleophilic substitutions, the Tol-ester protective
groups on the sugar moiety were stable in the pres-
ence of amines and no significant deprotection was
observed under the reaction conditions. This method-
ology provides an efficient and convenient access to
the 6-(N-substituted aminomethyl)purine derivatives
in very good yields.

Reaction of 7 with pyrrole did not proceed and the re-
lated indolyl-derivative 5p was only formed in low yield
(15%) by substitution with the sodium salt of indole (Ta-
ble 2, entry 26). Therefore, an alternative approach was
sought for the synthesis of 5p based on the mild oxida-
tion of indoline derivative 50 with DDQ. Substitution

by molecules which contain more than one nucleophilic
centres such as 4- or 2-pyridone, was also studied. We
observed preferential formation of N-substituted pyri-
dones by reaction of their sodium salts (Scheme 3 and
Table 2, entries 28-31), while reaction of pyridones in
the presence of the Hiinig’s base furnished slightly high-
er amounts of O-substituted pyridines 13f, 14f and 13g,
14g (Scheme 3 and Table 2, entries 32-35). In contrast,
substitution with 2-pyrrolidinone in the presence of the
Hiinig’s base did not proceed. Only the reaction with so-
dium salt of 2-pyrrolidinone was successful to afford N-
substituted products 5t and 6t in good yields (Table 2,
entries 36 and 37).

The acyl protecting groups in 6-(N,N-disubstituted
aminomethyl)purine derivatives 5 and 6 were cleaved
by catalytic amounts of NaOMe in methanol to yield
6-(N,N-disubstituted aminomethyl)purine nucleosides
11 or 12 in good yields (Scheme 4 and Table 3). In con-
trast, the toluoyl protecting groups in 6-(N-acetyl-/V-
alkylaminomethyl) derivatives were cleaved by aqueous
ammonia in methanol at 50 °C to prevent deacetylation
of the amino group.

To further employ the mesylate intermediates 7 and 8,
substitutions of the mesylate with various O- and S-
nucleophiles (Scheme 5) were undertaken. Several reac-
tions with either unfunctionalized or functionalized
nucleophiles were performed, and a series of new modi-
fied purine nucleosides was prepared. Poorly nucleo-
philic alcohols were used as solvents in the
substitution reaction with amines without observing
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Table 2. Synthesis of 5 and 6 by nucleophilic substitutions of mesylates 7 and 8

Entry Start. compd. R'R®NH Conditions Product (yield %)
1 7 MeNH, MeCN, 2 h, AcCI* 5aa (80) +9a (8)
2 8 MeNH, MeCN, 2 h, AcCI* 6aa (90) + 10a (5)
3 7 BnNH, MeCN, 4 h, AcCI* 5ba (87)

4 8 BnNH, MeCN, 4 h, AcCI* 6ba (92)

5 7 cHexNH, MeCN, 6 h, AcCI* 5ca (82)

6 8 cHexNH, MeCN, 6 h, AcCI* 6ca (74)

7 7 Gly-OEt-HCl MeCN, Pr,NEt, 8 h 5d (82)

8 7 Me,NH MeCN, 4 h 5e (79)

9 8 Me,NH MeCN, 4 h 6e (85)

10 7 Pr,NH MeCN, 55°C, 36 h 5f (78)

11 8 Pr,NH MeCN, 55°C, 36 h 6f (86)

12 7 BnNHMe MeCN, 8 h 5¢g (81)

13 7 PhNHMe MeCN, 8 h 5h (62)

14 8 PhNHMe MeCN, 8 h 6h (60)

15 7 cPrNH, MeCN, 6 h, AcCI* 5ia (94)

16 8 cPrNH, MeCN, 6 h, AcCI* 6ia (95)

17 7 Diethanolamine MeCN, 8 h 5j (72)

18 8 Diethanolamine MeCN, 8 h 6j (78)

19 7 AcNHNH, MeCN, Pr,NEt, 24 h 5k (65)

20 7 Piperidine MeCN, 8 h 51 (89)

21 8 Piperidine MeCN, 8 h 6l (94)

22 7 Morpholine MeCN, 8 h 5m (88)

23 8 Morpholine MeCN, 8 h 6m (94)

24 7 Thiazolidine MeCN, 8 h 5n (75)

25 7 Indoline MeCN, 12 h, 50 (90)

26 7 Indole MeCN, NaH, 10 h 5p (15)

27 7 Pyrazole MeCN, 70°C, 72 h 5q (73)

28 7 4-Pyridone THF, NaH, 6 h 5r (88) + 13f (4)
29 8 4-Pyridone THF, NaH, 6 h 6r (85) +14f (4)
30 7 2-Pyridone THF, NaH, 6 h 5s (94)

31 8 2-Pyridone THF, NaH, 6 h 6s (95)

32 7 4-Pyridone MeCN, Pr,NEt, 50 °C, 12 h 5r (70) + 13f (8)
33 8 4-Pyridone MeCN, Pr,NEt, 50 °C, 12 h 6r (78) + 14f (10)
34 7 2-Pyridone MeCN, Pr,NEt, 55 °C, 48 h 5s (47) +13g (17)
35 8 2-Pyridone MeCN, Pr,NEt, 55 °C, 48 h 6s (38) + 14g (22)
36 7 2-Pyrrolidinone THF, NaH, 6 h 5t (51)

37 8 2-Pyrrolidinone THF, NaH, 6 h 6t (72)

38 7 Pro-OMe'HCl MeCN, ‘Pr,NEt, 50 °C, 12 h 5u (96)

39 7 NaNj DMF, 6 h 5v (95)

# Acetylation with AcCI/Et3N after evaporation of solvent and excess of amine.

NR'R? NR'R?

N

| N
o go Q NP | N\> MeONa / MeOH NE |N\>
N~ 0 k\N \

[ ] S \
TolO NHg / MeOH HO
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N~ N N~ N

\ R TolO X HO X
R
OMs 5r, 6r 13f, 14f 5 X =0Tol 11 X =0OH
6 X=H 12 X=H
N - N
k | \> I AN Tol = p-Methylbenzoyl
NS
N Nh O AN N~ Scheme 4. Deprotection of toluoyl-protective groups.
7,8 N~ 0] o ) )
any O-substitution. The corresponding sodium alcohol-
L . N& N\ NZ N\ ates in alcohol, however, reacted with 7 or 8 to give the
| A k\ | N> + k\ | N> desired alkoxymethylpurine nucleosides. In the case of
N R N R NaOMe, simultaneous cleavage of the Tol-protecting
H 0 5s. 65 139, 14g groups occurred to directly provide free nucleosides

15a and 16a in moderate yields, whereas sodium pheno-

Scheme 3. Formation of N- and O-substituted pyridones. late gave phenyloxymethyl nucleosides 13b and 14b in
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Table 3. Cleavage of protective groups

Entry Start. compd. Reagent Product (yield %)

1 5aa NH3/MeOH 11aa (82)
2 6aa NH3:/MeOH 12aa (92)
3 Sba NH;/MeOH 11ba (84)
4 6ba NH3/MeOH 12ba (92)
5 5ca NH;/MeOH 11ca (84)
6 6ca NH3;/MeOH 12ca (86)
7 5d NaOH/H,O/THF 11da (65)
8 Se MeONa 11e (71)
9 6e MeONa 12e (88)
10 5f MeONa 11f (65)
11 of MeONa 12f (60)
12 5¢g MeONa 11g (84)
13 5h MeONa 11h (89)
14 6h MeONa 12h (80)
15 5ia NH;/MeOH 11ia (79)
16 6ia NH;/MeOH 12ia (82)
17 5§ MeONa 11§ (90)
18 6j MeONa 12j (78)
19 5k NH;/MeOH 11k (80)
20 51 MeONa 111 (65)
21 6l MeONa 121 (81)
22 5m MeONa 11m (69)
23 6m MeONa 12m (85)
24 5n MeONa 11n (67)
25 5p MeONa 11p (93)
26 5q MeONa 11q (83)
27 5r NH;/MeOH 11r (70)
28 6r NH;/MeOH 12r (97)
29 5s NH;/MeOH 11s (72)
30 6s NH;/MeOH 12s (97)
31 5t NH3;/MeOH 11t (61)
32 6t NH;/MeOH 12t (78)
33 5u MeONa/NaOH/H,O 11ua (78)
34 Sv NH;/MeOH 11v (30)

excellent yields without cleavage of the protecting
groups. All S-nucleophiles (both sodium thiolates and
thiols in the presence of Hiinig’s base) reacted with

mesylates 7 and 8 smoothly to give the desired S-substi-
tuted 6-(sulfanylmethyl)purine nucleosides in close to
quantitative yields without cleavage of the protecting
groups on the sugar (Table 4, entries 7-21).

The deprotections of the intermediates 13, 14 and 17, 18
were performed in analogy to the previous derivatives.
Thus, 6-(O-substituted hydroxymethyl)- and 6-(S-
substituted sulfanylmethyl)purine nucleosides 15, 16
and 19, 20 were prepared in good yields by treatment
with sodium methoxide (catalytic amount) or aqueous
ammonia in methanol at ambient temperature (Scheme
5) (Table 4, last column). The thioglycolate methyl es-
ters 17d and 18d were hydrolysed by treatment with
NaOMe followed by aq NaOH to remove all the ester
groups and provide carboxylic acids 19da and 20da.

2.2. Biological activity

All the title 6-(N-substituted aminomethyl)-, 6-(O-
substituted hydroxymethyl)- and 6-(S-substituted sulfa-
nylmethyl)purine nucleosides 11, 12, 15, 16, 19, 20 were
subjected to biological activity screening. The cytostatic
activity in vitro (inhibition of cell growth) was studied
on the following cell cultures: (i) mouse leukaemia
L1210 cells (ATCC CCL 219); (ii)) human promyelocytic
leukaemia HL60 cells (ATCC CCL 240); (iii)) human
cervix carcinoma HeLaS3 cells (ATCC CCL 2.2) and
(iv) human T lymphoblastoid CCRF-CEM cell line
(ATCC CCL 119). The cytostatic activities of com-
pounds from this series were evaluated by estimating
the cell count in a haematological analyzer (haemocy-
tometer). In parallel the cell viability was determined
by XTT staining.2’ Whilst the 2’-deoxyribonucleoside
derivatives were all inactive, many ribonucleosides 11,
15 or 19 exerted considerable antiproliferative effects
at low micromolar concentrations (Table 5). The most
susceptible cell line was human HL-60, whilst the

OR® OR3
RSONa N = N\ MeONa / MeOH N 2 N\
TolO NT N HO N 1320 | R
or NH;/MeOH
W ( 4 ) 0 a CHs
TolO X OH X b I;h
C n
- 15 X = OH
7or8 13 X = OTol 16 X = H d | CH,COOMe
SR? da | CH,COOH
SF° e | CH,CH,OH
N
N MeONa/MeOH NT S a2
R3SNa or NZ ) k\N N pyridin-2-y!
ROSH, iProNEt k\N N HO o h | benzothiazol-2-yl
TolO o ia Ac
OH X i | H
TolO X 19 X =OH
20 X = H
17 X = OTol
18 X =H

Scheme 5. Synthesis of 13, 14 and 17, 18 by nucleophilic substitutions.
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Table 4. Nucleophilic substitutions of mesylates 7 and 8 with O- and S-nucleophiles and deprotection

Entry Start. compd. Nucleophile Conditions Product (yield %) Deprotection Product (yield %)
1 7 MeONa MeOH, 12 h Simultaneous 15a (30)
2 8 MeONa MeOH, 12 h Simultaneous 16a (44)
3 7 PhONa THF, 6 h 13b (89) MeONa 15b (86)
4 8 PhONa THF, 6 h 14b (95) MeONa 16b (90)
5 13g° NH;/MeOH 15¢g (80)
6 14g° NH3/MeOH 16g (89)
7 7 MeSNa DME, 4h 17a (96) MeONa 19a (81)
8 8 MeSNa DME, 4h 18a (96) MeONa 20a (93)
9 7 PhSNa MeCN, 6 h 17b (76) MeONa 19b (88)
10 8 PhSNa MeCN, 6 h 18b (90) MeONa 20b (91)
11 7 BnSH AN, Pr,NEt, 10 h 17¢ (98) MeONa 19¢ (89)
12 8 BnSH AN, 'Pr,NEt, 10 h 18c¢ (98) MeONa 20c (92)
13 7 HSCH,CO,Me AN, Pr,NEt, 10 h 17d (99) MeONa/NaOH/H,0 19da (75)
14 8 HSCH,CO,Me AN, 'Pr,NEt, 10 h 18d (99) MeONa/NaOH/H,O 20da (83)
15 7 HSCH,CH,OH AN, Pr,NEt, 10 h 17e (98) MeONa 19e (84)
16 8 HSCH,CH,OH AN, ProNEt, 10 h 18e (98) MeONa 20e (93)
17 7 2-MPy* AN, Pr,NEt, 12 h 17g (98) MeONa 19g (78)
18 8 2-MPy* AN, 'Pr,NEt, 12 h 18g (98) MeONa 20g (57)
19 7 2-MBT® AN, Pr,NEt, 12 h 17h (98) MeONa 19h (86)
20 7 AcSK AN, 5h 17ia (95) MeONa 19i (57)
21 8 AcSK AN, 5h 18ia (96) MeONa 20i (86)

#2-MPy, 2-mercaptopyridine.
®2-MBT, 2-mercaptobenzothiazole.
¢ For synthesis of 13g and 14g, see Scheme 3.

CCRF-CEM and L1210 cell lines were less sensitive to
most of the compounds. None of the compounds were
active in HeLaS3 cell line. Within the aminomethyl ser-
ies, the dialkylaminomethyl derivatives (i.c., 11e-11h
and 11j-11n) generally exerted cytostatic effects, while
acetylated monoalkylaminomethyl and heteroarylmeth-
yl derivatives were less active. Also 6-(methoxymethyl)-,
6-(methylsulfanyl)- and 6-(benzylsulfanyl)-purine ribonu-
cleosides 15a, 19a and 19c¢ showed considerable cyto-
static activity. 6-(Sulfanylmethyl)purine ribonucleoside
19i, the thia-analogue of the highly cytostatic®
6-(hydroxymethyl)purine 15i, exerted only moderate
cytostatic activity in the micromolar range. The most
powerful anti-proliferative compound from the series
was the azidomethyl derivative 11v with ICsy values
0.4-1.9 uM. The viability data (XTT) in many cases
indicate significantly lower ICsy values compared to
the cell count ICso. Taken together, this difference sug-
gests a significant amount of apoptosis in cells upon
exposure to the tested compounds. The cell cycle analy-
sis (Tables 6 and 7) following treatment with selected
compounds (11v, 11h, 11j, 15a, 19c, 19i) indicated an
accumulation of cells in G1 phase and depletion of S
phase for compounds 11v, 11j and 15a. In contrast, com-
pounds 11h and 19i did not affect the S phase to a signif-
icant extent, whilst the cells treated with compound 19¢
show S phase arrest. In agreement with the data on inhi-
bition of cell proliferation all compounds with cytostatic
activity induce apoptosis. None of the compounds
showed any significant inhibition of adenosine deami-
nase?!' at 12.5 pM concentration.

The title modified nucleosides were also tested up to
100 uM for antiviral activities in HCV genotype 1b
replicon?? (Table 5). With the exception of 12ca and
20i, the 2’-deoxyribonucleosides were inactive, but
many of the ribonucleosides displayed antiviral activ-

ity in the HCV replicon. Unfortunately, in most cases
the compounds lacked selectivity. The exceptions of
note were 11p, 11v and 19a, which demonstrated
>10-fold selectivity in the replicon huh-7 cells. Upon
evaluation of these analogues in the MT-4 cell line re-
duced selectivity (<6-fold) was observed, consistent
with the cytostatic effects measured in the other cell
lines. These results suggest that the modified purine
ribonucleosides interfere with critical cell growth pro-
cesses and most of the activity towards HCV viral
replication is non-specific.

3. Conclusions

This approach based on nucleophilic substitutions of
6-[(mesyloxy)methyl]purine nucleosides by amines,
alcoholates or thiolates is a suitable methodology
for the generation of diverse aminomethyl, alkyloxym-
ethyl and alkylsulfanylmethyl derivatives of purine
nucleosides as homologues of natural adenosine or
inosine nucleosides. A large number of modified deriva-
tives can be easily generated from this one common
intermediate in one or two simple steps. Some of the
ribonucleosides prepared exert considerable cytostatic
effects.

4. Experimental
4.1. General

Starting materials. 6-Formylpurine-9-(2,3,5-tri-O-tolu-
oyl-B-p-ribofuranosyl)purine and 9-(2-deoxy-3,5-di-O-
toluoyl-B-p-erythro-pentofuranosyl)-6-formylpurine
were prepared as described in Ref. 11 6-(Methanesulfo-
nyloxymethyl)-9-(2,3,5-tri-O-toluoyl-B-D-ribofuranosyl)-
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Table 5. Biological activities of title nucleosides 11, 15 and 19

2335

Compound Cytostatic activity 1Cso" (LM) HCYV antiviral activity and cytotoxicity
L1210 HL60 CCRF-CEM ECs,° (uM) HCV replicon® CCso™® (uM) Huh7¢ (MT-4)¢

11aa n.a. n.a. n.a. >100 >100

11ba n.a. n.a. n.a. >100 >100

1lca n.a. n.a. n.a. >100 >100

11da n.a. n.a. n.a. 87 >100

11e 51+04 4004 n.a. 41 >100

11f 17£1.5 13£0.9 n.a. 3 18

11g 4.8%0.3 56%0324%02) 203+1.2 9 9

11h n.a. 4.0+0.32 (3.410.35) n.a. 21 21

1lia n.a. n.a. n.a. >100 >100

11j 14.3+£0.85 147+12(4.37+0.33) 6.720423.72+0.36) 15 10

11k n.a. 6.6+04(114%02) 18.0%£1.36 (10.3+1.0) 65 >250

11 12.16 £ 0.8 69+04 n.a. 42 87

11m n.a. 13.0+0.7 n.a. 186 >250

11n 78104 52+0353.12%0.1) 19.6+1.2 7 21

11p n.a. 57+03219.1%0.14) 34+0.21 (1.96 £0.1) 7.6 >250 (45)

11q n.a. n.a. n.a. 62 >250 (48)

11r n.a. n.a. n.a. >100 >100

11s n.a. n.a. n.a. 91 >100

11t n.a. n.a. n.a. 14 45

11v 1.59 £ 0.09 1.88+£0.11 (0.78£0.02) 0.39£0.03(0.34+0.04) 6 >250 (32)

15a n.a. 13.0+£09 (1.68+0.06) 6.0%£0.35(1.14+0.03) 13 >100

15b n.a. n.a. n.d. >100 >100

15¢g n.a. 120+ 0.81 (143+0.7) 16.6x1.1 (10.8+0.65) >250 >250

19a > 30 134+1.04 (5.0+0.16) 15.0+1.1(3.2£0.23) 10 >100 (32)

19b n.a. n.a. n.a. >100 >100

19c n.a. 10.7£0.8 (19.2+0.58) 9.2%+0.6 (4.65£0.28) >100 >100

19da n.a. n.a. n.a. >100 >100

19e n.a. n.a. n.a. 46 >100 (>100)

19g n.a. n.a. n.a. 44 >100 (>100)

19h n.a. n.a. n.a. >100 >100

19i n.a. 3.5+ 0.18(1.2 £ 0.06) n.a. 39 54

12ca® n.a. n.a. n.a. 20 >100 (>100)

20i° n.a. n.a. n.a. 20 41

15if — 0.01 £0.0011 0.15£0.0011 — —

FUdR® 0.012£0.003 0.012 £ 0.003 0.017 £ 0.004 — —

2'CMeA" — — 0.23 >100

# Concentration of a compound needed to reduce population growth by 50% in vitro (in parentheses in italics values of XTT test).

® Antiviral activity in HCV-Conl replicon (N = 2).

*MTT measurement of cellular toxicity in Huh-7 cells harbouring con-1 replicon (N = 2).

94 Cellular toxicity in MT-4 cells (N = 2) in parentheses.
¢2’-Deoxyribonucleosides.

fTaken from Ref. 5a.

£ 1-(B-p-2-Deoxy-erythro-pentofuranosyl)-5-fluorouracil.
h2’_Methyl-adenosine.

Table 6. Cell cycle analysis of HL-60 cells: changes relative to control®

Compound Gl S G2/M
11h (3 pmol 171 1.12 0.87 1.08
11v (1 pmol 1Y) 1.57 0.63 1.30
19¢ (22.5 pmol I71) 1.99 0.43 0.88

& After 72 h treatment.

Table 7. Cell cycle analysis of HL-60 cells: changes after 72 h
treatment with compound 11v

Concentration (pmol 17") Gl S G2/M
0 34 58 7
1 54 37 10
25 33 59 8
5 24 69 8

purine and 6-(methanesulfonyloxymethyl)-9-(2-deoxy-
3,5-di-O-toluoyl-B-p-erythro-pentofuranosyl)purine  were
prepared as described in Ref. 10 NMR spectra were re-
corded on Bruker Avance 400 MHz spectrometer ('H at
400, '3C at 100.6 MHz), a Bruker Avance (500 MHz for
'H and 125.8 MHz for '*C). Chemical shifts (in ppm, &
scale) were referenced to TMS as internal standard. The
assignment of carbons was based on C,H HSQC and
C,H HMBC experiments. Melting points were deter-
mined on a Kofler block and are uncorrected. Optical
rotations were measured at 25 °C on a Autopol IV (Ru-
dolph Research Anal;/tical) polarimeter, [o]p values are
given in 107! deg cm” g~ '. Mass spectra were measured
on a ZAB-EQ (VG Analytical) spectrometer using FAB
(ionization by Xe, accelerating voltage 8 kV, glycerol
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matrix). Cytostatic activity tests were performed as de-
scribed in Ref. 1.

4.2. General procedure for reductive aminations

An amine hydrochloride (5 mmol) was added to the
solution of 6-formylpurine 3 (1 mmol) in methanol or
ethanol (20 ml). After 30 min NaBH;CN was added
either in one portion (90 mg, 1.2 mmol, 85% purity)
or stepwise (5% 20 mg) and the mixture was stirred at
ambient temperature for 24-72h. In the case of
sterically hindered amines (e.g., benzyl, cyclohexyl
amine) heating of reaction mixture at 55 °C has been
performed. The solvent was then evaporated, the
residue was dissolved in 1 M aq NaH,PO, (20 ml)
and extracted with ethyl acetate (4x 25 ml). Collected
organic layers were dried over MgSO,, the solvent
was evaporated and the oily residue was chromato-
graphed on silica gel (hexanes/ethyl acetate, 1:1-0:1).
Yields of the particular products are summarised in
Table 1.

4.3. General procedure for nucleophilic substitutions of
mesylates 7 and 8 with primary amines

A solution of mesylate 7 or 8 (1 mmol) in dry MeCN or
THF (5 ml) was added dropwise to a solution of nucleo-
phile (10-20 mmol) in dry MeCN or THF (10 ml). After
complete consumption of starting material (monitoring
by TLC) the solvent and excess of amine were evaporated
in vacuo (45 °C, 130 Pa for 2 h). The residue was dis-
solved in CH,Cl, (20 ml) and Et;N (0.3 ml, 2.2 mmol) fol-
lowed by AcCl (0.1 ml, 1.4 mmol) were added. Reaction
was quenched after 8 h with 1 M aq NaH,PO,4 (30 ml)
and the mixture extracted with CHCl;z (4x 30 ml). Col-
lected organic layers were dried over MgSQy, the solvent
was evaporated and the oily residue was chromato-
graphed on silica gel (hexanes/ethyl acetate, 1:1-0:1).

4.4. General procedure for nucleophilic substitutions of
mesylates 7 and 8 with secondary amines

A solution of mesylate 7 or 8 (1 mmol) in dry MeCN or
THF (5 ml) was added to a solution of nucleophile (1.5—
4 mmol) in dry MeCN or THF (10 ml). After complete
consumption of starting material (monitoring by TLC)
the reaction was quenched with 1 M aq NaH,PO,
(40 ml) and the mixture extracted with ethyl acetate
(4x 30 ml). Collected organic layers were dried over
MgSOy, the solvent was evaporated and the oily residue
was chromatographed on silica gel (hexanes/ethyl ace-
tate, 1:1-0:1).

4.5. General procedure for nucleophilic substitutions of
mesylates 7 and 8 with O- or S-nucleophiles

A solution of mesylate 7 or 8 (I mmol) in dry MeCN or
THF (5 ml) was added to a solution of nucleophile (1.5—
3 mmol) in dry MeCN or DME (10 ml). After complete
consumption of starting material (monitoring by TLC)
the reaction mixture was adsorbed on silica gel and
chromatographed on silica (hexanes/ethyl acetate, 2/
1:1/5).

4.6. 6-[(/N-Methylamino)methyl]-9-(2,3,5-tri- O-toluoyl-f-
p-ribofuranosyl)purine (5a)

Prepared by reductive amination in 46% of yield. Yel-
lowish foam which after 1 day turns brown to form
complex mixture of decomposition products. Exact
mass (FAB HR MS) found: 650.2628; calcd for
C36H36NsO7: 650.2615. FAB MS m/z (%): 650 (MH™,
2); 487 (8); 163 (3); 119 (100). '"H NMR (500 MHz,
CDCls): 2.37 and 2.42 (2x s, 9H, CHj;-Tol); 2.55 (s,
3H, CH;3N); 4.34 (s, 2H, CH,N); 4.67 (dd, 1H, Jgem =
12.3, Jspy =4.2, H-5'b); 4.82 (td, 1H, Jyy =47,
Jyy =42, 32, H4); 489 (dd, 1H, Jgem =123,
JS/a,4/ == 32, H-S’a); 621 (dd, lH, J3/_’2/ == 58, J3/‘4/ ==
4.7, H-3"); 6.38 (t, 1H, Jyy =5.8, Jyy =54, H-2);
6.48 (d, 1H, Jyy =54, H-1"); 7.16, 7.22 and 7.25 (3%
m, 3x 2H, H-m-Tol); 7.81, 7.91 and 7.99 (3x m, 3x
2H, H-o-Tol); 8.21 (s, 1H, H-8); 8.83 (s, 1H, H-2). 1*°C
NMR (125.8 MHz, CDCly): 21.70 and 21.73 (CHs-
Tol); 35.99 (CH;3N); 51.94 (CH,;N); 63.42 (CH,-5);
71.41 (CH-3'); 73.72 (CH-2'); 81.04 (CH-4'); 86.92
(CH-1"); 125.65, 126.04 and 126.59 (C-i-Tol); 129.23,
129.27 and 129.34 (CH-m-Tol); 129.79, 129.88 and
129.89 (CH-o-Tol); 132.81 (C-5); 142.93 (CH-8);
144.24, 144.58 and 144.71 (C-p-Tol); 150.77 (C-4);
152.72 (CH-2); 159.07 (C-6); 165.17, 165.38 and 166.19
(CO). IR (CCly): v=3346, 2795, 1732, 1612, 1594,
1498, 1409, 1333, 1266, 1179, 1092, 644 cm ™.

4.7. 6-[(/V-Acetyl-N-methylamino)methyl]-9-(2,3,5-tri- O-
toluoyl-p-p-ribofuranosyl)purine (5aa)

Prepared by nucleophilic substitution of mesylate 7
(500 mg, 0.7mmol) with MeNH,/THF (7 ml,
¢=2mol1") in MeCN (10 ml) and subsequent acetyla-
tion. Yield: 80% as white foam. Exact mass (FAB HR
MS) found: 692.2731; calcd for C3gH3gNsOg: 692.2720.
FAB MS m/z (%): 692 (MH", 2); 649 (0.5); 487 (32);
119 (100). A mixture of cis/trans amides ~1:0.7. 'H
NMR (400 MHz, CDCls): 2.21 and 2.25 (2x s, 2x 3H,
CH;CO); 2.38 and 2.42 (2x s, 18H, CHs-Tol); 3.03
and 3.14 (2x s, 2x 3H, CH3-N); 4.67 and 4.68 (2x dd,
2x 1H, Jgem = 12.1, Jgpo = 4.0, H-5'b); 4.82 (m, 2H,
H-4’); 488 and 490 (2x dd, 2x 1H, Jgem =12.1,
Jy. o = 3.0, H-5a); 496 and 5.10 (2x s, 2x 2H,
CH,N); 6.20 and 6.21 (2x dd, 2x 1H, Jyy =5.7,
Jyy =50, H-3"); 637 and 639 (2x t, 2x IH,
Jyy =57, Jyy =52, H-2'); 6.47 and 6.48 (2x d, 2x
IH, Jyy =52, H-1'); 7.16, 7.21, 7.23 and 7.26 (4x m,
6x 2H, H-m-Tol); 7.81, 7.90, 7.91 and 8.00 (5% m, 6x
2H, H-o0-Tol); 8.18 and 8.22 (2x s, 2x 1H, H-8); 8.81
and 8.82 (2x s, 2x 1H, H-2). '*C NMR (100.6 MHz,
CDClz): 20.99, 21.62 and 21.70 (CH3CO and CHs-
Tol); 37.31 (CH3N), 49.03 and 51.74 (CH,N); 63.36
and 63.52 (CH»-5); 71.31 and 71.43 (CH-3'); 73.61
and 73.64 (CH-2'); 81.01 (CH-4'); 86.71 and 87.08
(CH-1"); 125.58, 125.64, 125.98, 126.02 and 126.59 (C-
i-Tol); 129.21, 129.25, 129.27 and 129.33 (CH-m-Tol);
129.79 and 129.86 (CH-o-Tol); 132.70 (C-5); 142.91
and 143.42 (CH-8); 144.21, 144.49, 144.55, 144.66 and
144.78 (C-p-Tol); 150.53 (C-4); 152.70 and 152.86
(CH-2); 158.81 and 159.54 (C-6); 165.37 and 166.25
(CO-Tol); 173.69 (COCHj;). IR (CCly): v = 3038, 1732,
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1658, 1612, 1595, 1498, 1408, 1334, 1267, 1179, 1092,
645 cm™!

4.8. Bis{V,N-|9-(2,3,5-tri- O-toluoyl-p-p-ribofurano-
syl)purin-6-yljmethyl}methylamine 9a

Prepared as by-product in nucleophilic substitution of
mesylate 7 with MeNH,/THF (see 5aa). Yield: 8% as
white foam. Exact mass (FAB HR MS) found:
1290.4519; caled for C;;HesNgO4Na: 1290.4549.
FAB MS m/z (%): 1290 (M+Na", 3); 487 (44); 119
(100). 'H NMR (400 MHz, CDCl5): 2.36, 2.39 and
241 (3x s, 18H, CH3-Tol); 2.52 (s, 3H, CH3N); 4.32
and 4.37 (2x d, 4H, Jeem = 14.1, CH,N); 4.66 (dd,

2H, Jgem =123, J5b4,_43 H-5'b); 4.81 (td, 2H,
Jyy =49, Jyy =43, 32, H-4');, 488 (dd, 2H,
Jeem =12.3, Jsy.4 =32, H-52); 625 (t, 2H,

J3/2/:57 J3/4’—49 H3l) 638 (t 2H J2’3/—57
Jyy =52, H2); 648 (d, 2H, Jyy =52, H-1');
7.14, 721 and 7.23 (3x m, 3x 4H, H-m-Tol); 7.81,
7.90 and 7.97 (3x m, 3x 4H, HoTol) 8.14 (s, 2H,
H-8); 8.87 (s, 2H, H-2). C NMR (100.6 MHz,
CDCLy): 21.69 (CHsTol); 4291 (CHsN);, 57.17
(CH,N); 63.45 (CH,-5"); 71.36 (CH-3'); 73.73 (CH-
2'); 80.88 (CH-4'); 86.84 (CH-1'); 125.68, 126.05 and
126.58 (C-i-Tol); 129.19, 129.23 and 129.29 (CH-m-
Tol); 129.78 and 129.87 (CH-o-Tol); 133.85 (C-5);
142.92 (CH-8); 144.16, 144.50 and 144.60 (C-p-Tol);
150.91 (C-4); 152.68 (CH-2); 158.61 (C-6); 165.18,
165.37 and 166.22 (CO).

4.9. 6-[(N-Acetyl-N-methylamino)methyl]-9-(2-deoxy-
3,5-di- O-toluoyl-p-p-erythro-pentofuranosyl)purine (6aa)

Prepared by nucleophilic substitution of mesylate 8
(410 mg, 07mmol) with  MeNH,/THF (7ml,
¢=2mol17") in MeCN (10 ml) and subsequent acety-
lation. Yield: 90% as white foam. Exact mass (FAB
HR MS) found: 558.2336; calcd for C3gH3,N5Oq:
558.2353. FAB MS m/z (%): 558 (MH", 5); 353 (2)
119 (100). A mixture of cis/trans amldes ~1:0.7. 'H
NMR (400 MHz, CDCl3): 2.22 and 2.26 (2x s, 6H,
CH;CO); 2.42 and 245 (2x s, 12H, CH;3-Tol); 2.85
(m, 2H, H-2'b); 3.03 and 3.14 (2x s, 6H, CHj3-N);
3.20 (m, 2H, H-2’a); 4.65-4.70 (m, 4H, H-5'b and
H-4"); 4.77 (m, 2H, H-5'a); 4.96 and 5.10 (2x s, 4H,
CH;,N); 5.83 (m, 2H, H-3'); 6.59 (m, 2H, H-1'); 7.24
and 7.29 (2x m, 8H, H-m-Tol); 7.91, 7.92 and 7.98
(3x m, 8H, H-o-Tol); 8.20 and 8.25 (2x s, 2H, H-8);
8.85 and 8.87 (2x s, 2H, H-2). '*C NMR
(100.6 MHz, CDCl;): 21.65, 21.69 and 21.74 (CH;CO
and CHj3-Tol); 34.47 and 37.44 (CH3N), 37.71 and
37.75 (CH,-2"); 49.12 and 51.69 (CH,-pur); 63.90
and 63.99 (CH,-5'); 74.96 and 75.07 (CH-3'); 83.08
and 83.15 (CH-4'); 84.81 and 84.99 (CH-1'); 126.32,
126.36, 126.63 and 126.66 (C-i-Tol); 129.28 (CH-m-
Tol); 129.65 and 129.81 (CH-o-Tol); 132.68 (C-5);
142.50 and 143.03 (CH-8); 144.18, 144.22, 144.55
and 144.61 (C-p-Tol); 150.76 and 150.98 (C-4);
152.45 and 152.62 (CH-2); 156.43 and 157.70 (C-6);
165.92 and 166.16 (CO); 171.61 (COCHs3). IR (CCly):
v =3038, 1727, 1660, 1613, 1594, 1401, 1332, 1267,
1178, 1100, 646 cm ™'

4.10. Bis{/V,N-|9-(2-deoxy-3,5-di- O-toluoyl-p-p-erythro-
pentofuranosyl)purin-6-yljmethyl}methylamine (10a)

Prepared as by-product in nucleophilic substitution of
mesylate 8 with MeNH,/THF (see 6aa). Yield: 5% as
white foam. Exact mass (FAB HR MS) found:
1000.3974; caled for CssHs4NoO;oNa: 1000.3994. FAB
MS m/z (%): 1000 (M+H*, 2); 119 (100). '"H NMR
(400 MHz, CDCls): 2.39 and 2.45 (2x s, 2x 6H, CH;-
Tol); 2.47 (s, 3H, CH3N); 2.84 (ddd, 2H, Jgem = 14.2,
J2b1'757 JZbg’—ZO H2b) 321 (ddd 2H
Joem = 14.2, Jy, v = 8.4, Jy,y = 6.4, H-2'a); 4.38 and
4.42 (2x d, 4H, Jgem = 14.2, CH,N); 4.65-4.69 (m, 4H,
H-5'b and H—4’); 4.75-4.80 (m, 2H, H-5"a); 5.84 (dt,
2H, Jyy =64, 2.0, Jy4 =2.0, H-3'); 6.59 (dd, 2H,
Jyy =84, 5.7, H-1"); 7.21 and 7.29 (2x m, 2x 4H, H-
m-Tol); 7.91 and 7.98 (2x m, 2x 4H, H-0-Tol); 8.18 (s,
2H, H-8); 8.90 (s, 2H, H-2). >*C NMR (100.6 MHz,
CDCly): 21.58 and 21.65 (CHj3-Tol); 37.57 (CH,-2');
42,49 (CH;3N); 57.47 (CH,N); 63.89 (CH,-5"); 75.02
(CH-3); 82.96 (CH-4'); 84.74 (CH-1’); 126.32 and
126.58 (C-i-Tol); 129.17 and 129.19 (CH-m-Tol);
129.55 and 129.72 (CH-o-Tol); 133.78 (C-5); 142.44
(CH-8); 144.02 and 14442 (C-p-Tol); 150.68
(C-4); 152.37 (CH-2); 158.37 (C-6); 165.83 and 166.05
(CO).

4.11. 6-[(N-Benzylamino)methyl]-9-(2,3,5-tri- O-toluoyl-f-
p-ribofuranosyl)purine (5b)

Benzylamine hydrochloride (720 mg, 5 mmol) was
added to a solution of 6-formylpurine 3 (635 mg,
1 mmol) in ethanol (20 ml) and stirred at 55 °C. After
30 minutes NaBH;3;CN (20 mg, 0.27 mmol, 85% purity)
was added. Stepwise addition of NaBH3;CN (20 mg)
was repeated four times every next hour. After 6 h the
solvent was evaporated, the residue was dissolved in
1 M aq NaH,PO, (30 ml) and extracted with ethyl ace-
tate (4x 30 ml). Chromatography on silica gel (hex-
anes/AcOEt, 1:1-0:1) afforded 510 mg (70%) of 5b as
yellowish foam which after 1 day turns brown to form
complex mixture of decomposition products. Exact
mass (FAB HR MS) found: 726.2937; calcd for
C4oH4oNsO7: 726.2928. FAB MS m/z (%): 726 (MH",
0.5); 487 (4); 119 (100). '"H NMR (500 MHz, CDCls):
2.37, 2.41 and 2.42 (3x s, 3x 3H, CH;3-Tol); 3.88 (s,
2H, CH,-Ph); 4.34 (s, 2H, CH,-pur); 4.67 (dd, 1H,

Joem =122, Jsyy =42, H-5b); 482 (td, IH,
J4/3,f47 Jys =42, 32, H-4); 489 (dd, 1H,
Joom =122, Jyap =32, H-5a); 622 (dd, IH,

Jyy =58, Jyy =47, H-3); 6.38 (t, 1H, Jyy =538,
Jyy =54, H-2'); 6.47 (d, 1H, J,y = 5.4, H-1'); 7.16
(m, 2H, H-m-Tol): 7.19-7.31 (m, 7H, 2x H-m-Tol + H-
m,p-Ph); 7.34 (m, 2H, H-0-Ph); 7.81, 7.91 and 7.99 (3x
m, 3x 2H, H-o-Tol); 8.18 (s, 1H, H-8); 8.83 (s, 1H, H-
2). °C NMR (125.8 MHz, CDCl;): 21.69 and 21.73
(CH5-Tol); 49.33 (CH,-pur); 53.64 (CH,-Ph); 63.44
(CH,-5"); 71.42 (CH-3'); 73.73 (CH-2'); 81.02 (CH-4');
86.88 (CH-1'); 125.67, 126.05 and 126.60 (C-i-Tol);
126.98 (CH-p-Ph); 128.31 and 128.34 (CH-o0,m-Ph);
129.23, 129.26 and 129.33 (CH-m-Tol); 129.79, 129.88
and 129.89 (CH-o-Tol); 132.75 (C-5); 139.87 (C-i-Ph);
142.68 (CH-8); 144.22, 144.57 and 144.69 (C-p-Tol);
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150.67 (C-4); 152.72 (CH-2); 160.34 (C-6); 165.17,
165.38 and 166.20 (CO).

4.12. 6-[(/N-Acetyl-N-benzylamino)methyl]-9-(2,3,5-tri-O-
toluoyl-p-p-ribofuranosyl)purine (5ba)

Prepared by nucleophilic substitution of mesylate 7 with
BnNH, (15equiv) and subsequent acetylation. Yield:
87% as white foam. Exact mass (FAB HR MS) found:
768.3041; calcd for C44H42N5Og: 768.3033. FAB MS
mlz (%): 790 (M+Na™*, 10); 768 (MH", 1); 487 (10);
119 (100); 91 (26). A mixture of cm/lrans amides ~1:1.
'"H NMR (500 MHz, CDCl;): 2.26 and 2.31 (2x s, 2x
3H, CH;CO); 2.377, 2.382, 2.413, 2.417 and 2.424 (5x
s, 18H, CHj;-Tol); 4.66 and 4.67 (2x dd, 2x 1H,
Joem = 12.3, Jypy = 4.4, H-5'D); 4.72 and 4.73 (2X s,
2x 2H, CH,Ph); 4.81 and 4.83 (2x td, 2x 1H,
Jyy =45, Jyy =44, 32, H-4); 488 (dd, 1H,
Joem = 12.3, Jy, 0 = 3.2, H-5'a); 4.87 (s, 2H, CH,N);
4.90 (dd, 1H, Jeem = 12.3, J5, 4 = 3.2, H-5'a); 5.05 and
5.09 (2x d, 2H, Jgem = 16.9, CH,N); 6.19 and 6.21 (2x
dd, 2x 1H, Jyy =5.7, Jyy =4.5, H-3'); 6.36 (t, 1H,
J2/3/—57 J2/1/—56 H2l) 637 (t 1H J2/31—57
Jyy =53, H-2); 645 (d, 1H, Jyy =53, H- 1'); 6.47
(d, 1H, Jyy = 5.6, H-1"); 7.15-7.30 (m, 18H, H-o0,p-Ph
and H-m-Tol); 7.31-7.36 (m, 4H, H-m-Ph); 7.82, 7.90,
7.91 and 8.00 (4x m, 12H, H-0-Tol); 8.16 and 8.20 (2><
s, 2x 1H, H-8); 8.80 and 8.81 (2x s, 2x 1H, H-2). 1*C
NMR (1257MHZ CDCl;): 21.51, 21.70, 21.72 and
22.05 (CH3CO and CH;-Tol); 46.82 and 48.49
(CH,N); 49.08 and 53.11 (CH,Ph); 63.36 and 63.52
(CH,-5"); 71.27 and 71.40 (CH-3’); 73.59 and 73.63
(CH-2"); 80.94 and 80.98 (CH-4'); 86.65 and 87.01
(CH-1"); 125.56, 125.61, 12593, 12598, 126.53 and
126.56 (C-i-Tol); 126.57 (CH-0-Ph); 127.25 and 127.61
(CH-p-Ph); 128.30 (CH-o0-Ph); 128.46 and 128.84 (CH-
m-Ph); 129.20, 129.24, 129.25, 129.26 and 129.32 (CH-
m-Tol); 129.77, 129.84 and 129.87 (CH-o-Tol); 132.61
and 132.67 (C-5); 136.51 and 137.22 (C-i-Ph); 142.82
and 143.26 (CH-8); 144.21, 144.29, 144.55, 144.62,
144.66 and 144.79 (C-p-Tol); 150.89 and 150.94 (C-4);
152.65 and 152.75 (CH-2); 156.77 and 157.85 (C-6);
165.14, 165.18, 165.37, 166.18 and 166.20 (CO-Tol);
171.73 and 171.83 (COCH3).

4.13. 6-[(/V-Acetyl-N-benzylamino)methyl]-9-(2-deoxy-
3,5-di- O-toluoyl-p-p-erythro-pentofuranosyl)purine (6ba)

Prepared by nucleophilic substitution of mesylate 8 with
BnNH, (15equiv) and subsequent acetylation. Yield:
92% as white foam. Exact mass (FAB HR MS) found:
634.2657; calcd for C;sH3sNs5Oq4: 634.2666. FAB MS
miz (%): 634 (MH™, 22); 353 (3); 282 (94); 119 (100);
91 (73). A mixture of cis/trans amides ~1:1. '"H NMR
(400 MHz, CDCl3): 2.27 and 2.33 (2x s, 6H, CH3CO);
2.40 and 2.45 (2x s, 12H, CH3-Tol); 2.85 (m, 2H, H-
2'b); 3.18 (m, 2H, H-2'a); 4.65-4.70 (m, 4H, H-5'b and
H-4"); 474 and 4.76 (2x s, 4H, CH,Ph); 4.77 (m, 2H,
H-5’a); 4.88 and 5.07 (2 xs, 4H, CH,N); 5.83 (m, 2H,
H-3%); 6.58 (m, 2H, H-1'); 7.22-7.30 (m, 14H, H-o,p-
Ph and H-m-Tol); 7.32-7.36 (m, 4H, H-m-Ph); 7.92
and 7.98 (2x m, 8H, H-o0-Tol); 8.18 and 8.22 (2x s,
2H, H-8); 8.85 and 8.86 (2x s, 2H, H-2). °C NMR

(100.6 MHz, CDCl;): 21.54, 21.69 and 21.75 (CH;CO
and CHs-Tol); 37.73 and 37.78 (CH»-2'); 46.98 and
48.46 (CH,-pur); 49.06 and 53.28 (CH,Ph); 63.90 and
64.01 (CH,-5); 74.94 and 75.08 (CH-3'); 83.07 and
83.12 (CH-4'); 84.80 and 84.95 (CH-1'); 126.33,
126.36, 126,63 and 126.66 (C-i-Tol); 126.58 (CH-o-Ph);
127.24 and 127.63 (CH-p-Ph); 128.33 (CH-o-Ph);
128.48 and 128.87 (CH-m-Ph); 129.29 (CH-m-Tol);
129.65 and 129.81 (CH-o-Tol); 132.63 and 132.75 (C-
5); 136.62 and 137.33 (C-i-Ph); 142.39 and 142.86
(CH-8); 144.19, 144.24, 144.55 and 144.61 (C-p-Tol);
150.70 and 150.84 (C-4); 152.43 and 152.54 (CH-2);
156.70 and 157.78 (C-6); 165.92 and 166.13 (CO);
171.64 and 171.82 (COCHj3). IR (CCly): v =3034,
1726, 1658, 1613, 1594, 1407, 1331, 1267, 1178, 1100,
646 cm ™!

4.14. 6-[(N-Cyclohexylamino)methyl]-9-(2,3,5-tri- O-tolu-
oyl-p-p-ribofuranosyl)purine (5c)

Cyclohexylamine hydrochloride (680 mg, 5 mmol) was
added to a solution of 6-formylpurine 3 (635 mg,
1 mmol) in ethanol (20 ml) and stirred at 55 °C. Step-
wise addition of NaBH;CN was accomplished analo-
gously as before (see 5b). Chromatography on silica
gel (hexanes/AcOEt, 1:1-0:1) afforded 310 mg (43%) of
5c and 130 mg (21%) of alcohol 1. Product was unstable
and after few days turns brown and decomposition
products were formed. Exact mass (FAB HR MYS)
found: 718.3252; caled for C4H4uNsO7: 718.3241.
FAB MS miz (%): 718 (MH", 7); 487 (6); 119 (100).
"H NMR (500 MHz, CDCl5): 1 12-1.30, 1.59, 1.73 and
1.97 (4x m, 10H, CH,-cyclohex); 2.38 and 2.42 (2x s,
9H, CHj3-Tol); 2.50 (m, 1H, CH-cyclohex); 4.34 and
438 (2x d, 2H, Jgem = 155 CH;N); 4.67 (dd, 1H,

Jeem =122, Jspy =42, H-5b); 481 (ud, 1H,
.]4/ 3’ == 4 7 .]4"5/ = 42, 32, H-4,), 489 (dd, IH,
Jgem =122, Jsap =32, H-5'a); 621 (dd, 1H,

Jyy =58, Jyy =47, H3'); 637 (t, 1H, Jyy =58,
Jyy =54, H2'); 6.48 (d, 1H, Jyy = 5.4, H-1'); 7.16,
7.32 and 7.25 (3% m, 3x 2H, H-m-Tol); 7.81, 7.90 and
7.99 (3x m, 3x 2H, H-0-Tol); 8.18 (s, 1H, H-8); 8.82
(s, 1H, H-2). C NMR (125.8 MHz, CDC13) 21.69
and 21.72 (CHs-Tol); 24.90, 26.10 and 33.30 (CH.,-
cyclohex); 47.47 (CH,N); 56.47 (CH-cyclohex); 63.45
(CH»-5); 71.42 (CH-3'); 73.74 (CH-2'); 81.01 (CH-4');
86.87 (CH-1'); 125.67, 126.05 and 126.61 (C-i-Tol);
129.22, 129.26 and 129.33 (CH-m-Tol); 129.79, 129.88
and 129.89 (CH-o-Tol); 132.69 (C-5); 142.63 (CH-8);
144.21, 144.56 and 144.68 (C-p-Tol); 150.62 (C-4);
152.73 (CH-2); 160.66 (C-6); 165.16, 165.38 and 166.20
(CO). IR (CCly): v=3328, 2929, 2855, 1732, 1613,
1595, 1497, 1409, 1333, 1266, 1179, 1092, 645 cm™".

4.15. 6-[(N-Acetyl-N-cyclohexylamino)methyl]-9-(2,3,5-
tri- O-toluoyl-p-p-ribofuranosyl)purine (5ca)

A solution of mesylate 7 (575 mg, 0.8 mmol) in MeCN
(5 ml) was dropwise added to a solution of cyclohexyl-
amine (0.9 ml, 8 mmol) in MeCN (10 ml). After comple-
tion of the reaction (monitoring by TLC) the solvent
and excess of amine were evaporated in vacuo (45 °C,
130 Pa for 3 h). The residue was dissolved in CH,Cl,
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(20 ml) and Et3N (0.34 ml, 2.4 mmol) followed by AcCl
(0.12 ml, 1.6 mmol) were added. Reaction was quenched
after 8 h with 1 M aq NaH,PO, (30 ml) and extracted
with CHCIl; (4x 30 ml). Crude oily product was chro-
matographed on silica gel (hexanes/AcOEt, 1/1:1/5) to
gave 500 mg (82%) of Sca as white foam. Exact mass
(FAB HR MS) found:760.3366; calcd for C43H46N5Os:
760.3346. FAB MS m/z (%): 782 (M+Na", 10); 760
(MH*, 2); 487 (16); 273 (3); 119 (100). '"H NMR
(500 MHz, CDCls): 0.8-1.43, 1.53-1.96 (2x m, 2x 10H,
CH,-cyclohex); 2.14 and 2.27 (2x s, 2x 3H, CH3CO);
2.37, 2.38, 2.41 and 2.42 (4x s, 18H, CH;3-Tol); 3.69-
3.80 (m, 2x 1H, CH-cyclohex); 4.67 (dd, 1H, Jgem = 12.1,
Jypy =42, H-5'b); 4.68 (dd, 1H, Jgem =123,
Jspy = 4.2, H-5'b); 4.80 (td, 1H, J4 —44 Jyy =42,
31 H4/) 483(ddd 1H J4’3/ —50 J4/5' —42 31 H-
4'); 4.87 (dd, 1H, Jeem = 12.1, J5,4 = 3.1, H-5"a); 4.90
(dd, 1H, Jgem = 123 J5a 4/—31 H-5"a); 497 and 5.04
(2x s, 2x 2H, CH,N); 6.19 (dd, 1H, Jyy =517,
J3/4/ —44 H 3,) 623 (dd IH J3/2/ —57 J3/4/ —50
H-3'); 6.35 (t, 1H, Jyy =517, erl/—56 HZ/) 6.37 (t,
IH, Jyy =57, Jyy=>51 H-2); 646 (d, 1H,
J12/756 H-1'); 6.49 (d, 1H Jyy =51, H-1'); 7.16,
7.17, 7.20, 7.22, 7.26 and 7.27 (6><m 6x 2H, H-m-Tol);
7.81, 7.82, 7.89, 7.91, 8.00 and 8.01 (6x m, 6x 2H, H-o-
Tol); 8.16 and 8.21 (2>< s, 2x 1H, H-8); 8.79 and 8.80 (2x
s, 2x 1H, H-2). 3C NMR (125.8 MHz, CDCls): 21.71,
21.81 and 22.77 (CH3CO and CHj3-Tol); 24.86, 25.25,
25.51, 25.69, 25.87, 30.61, 31.65 and 33.23 (CH,-cyclo-
hex); 42.65 and 44.84 (CH,N); 58.27 (CH-cyclohex);
63.34 and 63.63 (CH,-5"); 71.24 and 71.46 (CH-3');
73.64 and 73.74 (CH-2'); 80.90 and 81.01 (CH-4"); 86.51
and 87.12 (CH-1'); 25.58, 125.65, 125.94, 126.02 and
126.58 (C-i-Tol); 129.20, 129.23, 129.26, 129.27, 129.32
and 129.35 (CH-m-Tol); 129.80, 129.86 and 129.89
(CH-0-Tol); 131.88 and 132.05 (C-5); 142.33 and 143.05
(CH-8); 144.20, 144.30, 144.53, 144.63 and 144.81 (C-p-
Tol); 150.70 (C-4); 152.59 and 152.77 (CH-2); 158.49
and 159.44 (C-6); 165.23, 165.38 and 166.23 (CO-Tol);
170.90 and 171.68 (COCH3;). IR (CCly): v = 2933, 2857,
1732, 1653, 1613, 1592, 1499, 1409, 1334, 1266, 1179,
1092, 645 cm ™"

4.16. 6-[(/N-Acetyl-N-cyclohexylamino)methyl]-9-(2-
deoxy-3,5-di- O-toluoyl-p-p-erythro-pentofurano-
syl)purine (6ca)

Prepared by nucleophilic substitution of mesylate 8 with
CyNH, (15 equiv) and subsequent acetylation. Yield:
92% as white foam. Exact mass (FAB HR MS) found:
626.2969; calcd for C;35H4oNsOg4: 626.2979. FAB MS
mlz (%): 626 (MH", 2); 274 (78); 119 (100). A mixture
of cis/trans amides ~7:5. '"H NMR (500 MHz, CDCl5):
0.80-1.43, 1.53-1.93 (2x m, 20H, CH,-cyclohex); 2.14
and 2.27 (2x s, 2x 3H, CH;CO); 2.41, 2.42, 2.44 and
245 (4x s, 18H, CHj-Tol); 2.82 (ddd, Jgem = 14.1,
Jopy =57, Jypy = 1.9, H-2'); 2.85 (ddd, Jeem = 14.2,
J2/b,l’ - 58, J2’b,3/ - 23, H-Zlb), 314 (ddd, Jgel’n 14 1
Jyar = 8.6, Jy,y = 6.3, H-2'a); 3.14 (ddd, Jeem = 14.2,
J2’aA1' = 83, JZ'aJ’ = 64, H—Z/a); 3.74 (tt, 1H, JVlc =11. 3
3.5, CH-cyclohex); 4.58 (tt, 1H, J;c =12.1, 3.5, CH-
cyclohex); 4.62-4.71 (m, 4H, H-4' and H-5'b); 4.74-
480 (m, 2H, H-5'a); 495 and 498 (2x d, 2H,

Jgem = 111.6, CH,N); 5.03(s, 2H, CH,N); 5.82 (dt, 1H,
Jyy =063, 19, Jyy =20, H-3); 584 (dt, IH,
Jyy =64, 23, Jyy =19, H-3); 659 (dd, IH,
Jyy =8.6,57, H-1'); 6.60 (dd, 1H, Jyy = 8.3, 5.8, H-
1'); 7.24, 7.28 and 7.29 (3x m, 8H, H-m-Tol); 7.93 and
7.98 (2><m 8H, H-o0-Tol); 8.18 and 8.24 (2x s, 2x 1H,
H-8); 8.82 and 8.85 (2x s, 2x 1H, H-2). 13C NMR
(125.7 MHz, CDCl;): 21.70, 21.74, 21.80 and 22.77
(CH5CO and CH;-Tol); 25.26, 25.50, 25.70, 25.87,
30.61, 31.64 and 31.68 (CH,-cyclohex); 37.70 and
37.78 (CH,-2'); 42.65 and 44.85 (CH,N); 53.20 and
58.27 (CH-cyclohex); 63.90 and 64.05 (CH,-5"); 74.93
and 75.11 (CH-3’); 83.03 and 83.08 (CH-4'); 84.70 and
84.88 (CH-1"); 126.30, 126.36, 126.63 and 126.66 (C-i-
Tol); 129.28 and 129.31 (CH-m-Tol); 129.66 and
129.81 (CH-o-Tol); 131.90 and 132.06 (C-5); 141.95
and 142.63 (CH-8); 144.19, 144.24, 144.53 and 144.62
(C-p-Tol); 150.48 and 150.60 (C-4); 152.35 and 152.54
(CH-2); 158.37 and 159.29 (C-6); 165.94, 166.15 and
166.20 (CO-Tol); 170.90 and 171.65 (COCHj;). IR
(CCly): v=12936, 2859, 1721, 1631, 1612, 1593, 1407,
1334, 1269, 1179, 1102, 646 cm ™"

4.17. 6-| N-(Ethoxycarbonylmethyl)aminomethyl]-9-
(2,3,5-tri-O-toluoyl--p-ribofuranosyl)purine (5d)

A solution of mesylate 7 (575 mg, 0.8 mmol) in MeCN
(10 ml) was added to a solution of glycine ethyl ester
hydrochloride (1.70 g, 12 mmol), 'Pr,NEt (0.7 ml,
4 mmol) in MeCN (20 ml). After aqueous work-up
and chromatography on silica gel (hexanes/AcOEt/
MeOH, 10:20:0.3-10:30:1) 475 mg (82%) of 5d was iso-
lated as yellowish foam. Exact mass (FAB HR MS)
found: 722.2822; calcd for CizoH4NsOq: 722.2826.
FAB MS miz (%): 722 (MH*, 1); 487 (6); 119 (100).
'"H NMR (500 MHz, CDCl;): 1.26 (t, 3H, Jy. = 7.1,
CH;CH,0); 2.38, and 2.43 (2x s, 9H, CH;3-Tol); 3.53
(s, 2H, NCH,CO); 4.18 (q, 2H, Jy;. = 7.1, CH;CH,0);
4.38 (s, 2H, pur-CH,N); 4.66 (dd, 1H, Jgem, = 12.4,

Jypy =4.1, H-5'b); 483 (td, 1H, Jyy =46,
Jyy =41, 3.1, H-4); 491 (dd, 1H, Jeem =124,
Jsaq =3.1, H-5a); 623 (dd, 1H, Jyy =358,

J3/,4’ = 46, H-3,), 6.39 (t, lH, Jyy = 58, JZ',l’ =35.5,
H-2'); 6.49 (d, 1H, J;y = 5.5, H-1); 7.17, 7.23 and
7.27 (3x m, 3x 2H, H-m-Tol); 7.81, 7.91 and 8.01 (3x
m, 3x 2H, H-o-Tol); 8.20 (s, 1H, H-8); 8.83 (s, 1H, H-
2). '*C NMR (125.8 MHz, CDC13) 14.19 (CH3CH20)
21.74 and 21.78 (CH;-Tol); 49.74 (pur-CH,N); 50.43
(NCH2CO); 60.81 (CH;CH,0); 63.38 (CH»-5"); 71.28
(CH-3"); 73.54 (CH-2'); 80.91 (CH-4'); 86.68 (CH-1');
125.44, 125.83 and 126.40 (C-i-Tol); 129.21, 129.26
and 129.34 (CH-m-Tol); 129.73 and 129.82 (CH-o-
Tol); 132.58 (C-5); 142.84 (CH-8); 144.28, 144.62 and
144.72 (C-p-Tol); 150.61 (C-4); 152.71 (CH-2); 159.42
(C-6); 165.15, 165.38 and 166.20 (CO-Tol); 172.00
(CO-Et). IR (CCly): v =3345, 1734, 1612, 1597, 1498,
1409, 1334, 1266, 1194, 1180, 1092, 644 cm ™!

4.18. 6-[(/NV,N-Dimethylamino)methyl]-9-(2,3,5-tri- O-tol-
uoyl-p-p-ribofuranosyl)purine (5e)

A solution of mesylate 7 (550 mg, 0.77 mmol) in MeCN
(10 ml) was added to a solution of Me,NH/THF
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(1.54 ml, ¢=2mol/l, 3.08 mmol) in MeCN (10 ml).
After aqueous work-up and chromatography on silica
gel (hexanes/AcOEt/MeOH, 10:20:0.3-10:30:1) 405 mg
(79%) of 5e was isolated as white foam. Exact mass
(FAB HR MS) found: 664.2764; caled for
C37H3gNsO7: 664.2771. FAB MS mlz (%): 664 (MH,
7); 487 (16); 178 (5); 119 (100). '"H NMR (400 MHz,
CDCly): 2.38 (s, 3H, CH;-Tol); 2.40 (s, 6H, CH3N);
2.42 (s, 6H, CH;s-Tol); 4.04 (s, 2H, CH;N); 4.67 (dd,
IH, Jeem =122, Jspy =4.1, H-5'b); 4.82 (td, 1H,
Jyy =47, Jyy =41, 3.1, H-4); 490 (dd, IH,
Joem = 12.2, Js,o =3.1, H-5a); 623 (dd, 1H,
Jyy =58, Jyy =47, H-3'); 640 (t, 1H, Jyy =5.8,
Jyy =54, H-2'); 648 (d, 1H, Jyy = 5.4, H-1); 7.16,
7.22 and 7.26 (3x m, 3x 2H, H-m-Tol); 7.81, 7.91 and
8.00 (3x m, 3x 2H, H-o-Tol); 8.21 (s, 1H, H-8); 8.86
(s, 1H, H-2). 3C NMR (100.6 MHz, CDCl;): 21.69
and 21.73 (CHj;-Tol); 45.87 (CH3N); 59.84 (CH,N);
63.39 (CH,-5); 71.36 (CH-3'); 73.64 (CH-2'); 80.99
(CH-4"); 86.84 (CH-1'); 125.64, 126.02 and 126.58 (C-
i-Tol); 129.22, 129.25 and 129.33 (CH-m-Tol); 129.78
and 129.87 (CH-o-Tol); 133.62 (C-5); 143.02 (CH-8);
144.22, 144.57 and 144.69 (C-p-Tol); 150.96 (C-4);
152.81 (CH-2); 158.76 (C-6); 165.17, 165.38 and 166.20
(CO). IR (CCly): v=3039, 1732, 1612, 1594, 1498,
1409, 1332, 1266, 1179, 1092, 644 cm ™"

4.19. 6-[(/N,N-Dimethylamino)methyl]-9-(2-deoxy-3,5-di-
O-toluoyl-p-p-erythro-pentofuranosyl)purine (6e)

Prepared from mesylate 8 by procedure described above
(see Se). Yield: 85% of white crystals (mp 119-120 °C).
Exact mass (FAB HR MS) found: 530.2382; calcd for
C29H32N5051 530.2403. FAB MS m/z (OA))Z 530 (MH+,
18); 353 (2); 178 (64); 134 (19); 119 (100). '"H NMR
(400 MHz, CDCls): 2.41 and 2.45 (2x s, 2x 3H, CHs-
Tol); 2.47 (s, 6H, (CH3),N); 2.85 (ddd, 1H, Jgem = 14.3,
JZ/bJ/ = 57, Jz/bs’ = 21, H-2'b), 321 (ddd, 1H,
Jgem = 143, J2'aﬁ1' = 85, J2'a,3’ = 64, H—2/a); 4.12 (S,
2H, CH,N); 4.64-4.70 (m, 2H, H-5'b and H-4'); 4.78
(dd, 1H, Jeem = 13.3, J5, 4 = 5.2, H-5'a); 5.84 (dt, 1H,
Jyy =064, 2.1, Jyy =20, H-3); 6.61 (dd, IH,
Jyy = 8.5, 5.7, H-1"); 7.23 and 7.29 (2x m, 2x 2H, H-
m-Tol); 7.91 and 7.98 (2x m, 2x 2H, H-0-Tol); 8.24 (s,
1H, H-8); 8.91 (s, 1H, H-2). '3*C NMR (100.6 MHz,
CDCl3): 21.68 and 21.74 (CHs-Tol); 37.74 (CH,-2');
4548 ((CH3),N and CH,N); 63.91 (CH,-5); 75.03
(CH-3'); 83.12 (CH-4'); 84.85 (CH-1'); 126.34 and
126.63 (C-i-Tol); 129.29 (CH-m-Tol); 129.64 and
129.81 (CH-o-Tol); 133.76 (C-5); 142.85 (CH-8);
14421 and 144.59 (C-p-Tol); 150.90 (C-4); 152.54
(CH-2); 157.25 (C-6); 16594 and 166.14 (CO). IR
(CHCl,): v =2827, 2779, 1721, 1612, 1597, 1495, 1407,
1332, 1269, 1179, 1102, 646 cm ™.

4.20. 6-[(/V,N-Diisopropylamino)methyl]-9-(2,3,5-tri-O-
toluoyl-p-p-ribofuranosyl)purine (5f)

Pr,NH (0.5 ml, 3.5 mmol) was added to a solution of
mesylate 7 (575 mg, 0.8 mmol) in MeCN (10 ml) and
stirred at 55 °C for 36 h. After aqueous work-up and
chromatography on silica gel (hexanes/AcOEt, 1:1-1:4)
450 mg (78%) of 5f was isolated as white foam. Exact

mass (FAB HR MS) found: 720.3422; calcd for
C41Hu6NsO-: 720.3397. FAB MS m/z (%): 720 (MH?,
21); 487 (8); 119 (100). '"H NMR (400 MHz, CDCls):
1.08 (d, 12H, Jyi = 6.5, (CH3),CH); 2.38 and 2.42 (2x
s, 9H, CH;5-Tol); 3.21 (h, 2H, Ju. = 6.5, CH(CH3),);
4.17 and 4.21 (2x d, 2H, Jgem = 16.0, CH,N); 4.67 (dd,
1H, Jgem =122, Jgpy =4.1, H-5'b); 4.82 (td, 1H,
Jyy =47, Jyg=4.1, 3.1, H-4'); 489 (dd, 1H,
Jeem =12.2, Jg,w =3.1, H-5a); 624 (dd, 1H,
J3/72’ = 57, J3'74/ = 47, H-3/), 6.39 (t, 1H, J2/’3’ = 57,
Jyy =54, H2); 647 (d, 1H, Jyy =54, H-1);
7.16, 7.21 and 7.25 (3x m, 3x 2H, H-m-Tol); 7.82,
7.90 and 8.00 (3x m, 3x 2H, H-o-Tol); 8.17 (s, 1H,
H-8); 8.87 (s, 1H, H-2). '*C NMR (100.6 MHz,
CDCl;): 20.66 and 20.71 ((CH5),CH); 21.70 and
21.73 (CHs-Tol); 46.34 (CH,N); 49.88 (CH(CHs;),);
63.46 (CH»-5); 71.34 (CH-3); 73.69 (CH-2’); 80.90
(CH-4"); 86.83 (CH-1'); 125.70, 126.05 and 126.61
(C-i-Tol); 129.22, 129.24 and 129.33 (CH-m-Tol);
129.80 and 129.88 (CH-o-Tol); 132.89 (C-5); 142.29
(CH-8); 144.18, 144.53 and 144.66 (C-p-Tol); 150.50
(C-4); 153.03 (CH-2); 163.34 (C-6); 165.18, 165.38
and 166.23 (CO). IR (CCly): v=2965, 1732, 1613,
1592, 1497, 1409, 1380, 1332, 1266, 1179, 1092,
644 cm™".

4.21. 6-[(NV,N-Diisopropylamino)methyl]-9-(2-deoxy-3,5-
di-O-toluoyl-g-p-erythro-pentofuranosyl)purine (6f)

Prepared from mesylate 8 by procedure described above
(see 5f). Yield: 86% of white foam. Exact mass (FAB
HR MS) found: 586.3036; calcd for C;33H40N5sOs:
586.3029. FAB MS m/z (%): 586 (MH™, 26); 353 (2);
234 (26); 190 (25); 148 (15); 134 (25); 119 (100); 100
(16). '"H NMR (400 MHz, CDCly): 1.09 (d, 12H,
Jyic = 6.6, (CH3),CH); 2.41 and 2.45 (2x s, 9H, CH3-
TOI), 2.84 (ddd, IH, Jgem = 142, JZ'b,l’ = 58,
Jypy =2.1, H-2'b); 321 (ddd, 1H, Jgem =142,
Jyar = 8.5, Jy,y = 6.3, H-2'a); 3.23 (h, 2H, J,i. = 6.6,
CH(CHs3),); 4.17 and 422 (2x d, 2H, Jgem =15.9,
CH,N); 4.63-4.70 (m, 2H, H-5'b and H-4'); 4.77 (dd,
IH, Jgem =11.5, Jg,» =3.5, H-5'a); 5.84 (dt, 1H,
.]3/‘2’ - 64, 21, .]3"4/ = 22, H'3/), 660 (dd, IH,
Jyy = 8.5, 5.8, H-1"); 7.23 and 7.29 (2x m, 2x 2H, H-
m-Tol); 7.92 and 7.98 (2x m, 2x 2H, H-o0-Tol); 8.20 (s,
1H, H-8); 8.91 (s, 1H, H-2). *C NMR (100.6 MHz,
CDCl;): 20.64 and 20.70 ((CH3),CH); 21.68 and 21.73
(CHs-Tol); 37.70 (CH»-2'); 46.26 (CH,N); 49.93
(CH(CHsj),); 63.98 (CH»-5"); 75.07 (CH-3’); 83.01
(CH-4'); 84.76 (CH-1'); 126.39 and 126.68 (C-i-Tol);
129.28 (CH-m-Tol); 129.66 and 129.81 (CH-o-Tol);
132.89 (C-5); 141.89 (CH-8); 144.14 and 144.54 (C-p-
Tol); 150.36 (C-4); 152.78 (CH-2); 163.09 (C-6); 165.94
and 166.17 (CO). IR (CCly): v=12965, 1727, 1613,
1592, 1495, 1407, 1383, 1330, 1267, 1179, 1101,
646 cm™ .

4.22. 6-[(N-Benzyl-N-methylamino)methyl]-9-(2,3,5-tri-
O-toluoyl-p-p-ribofuranosyl)purine (5g)

N-Benzylmethylamine (0.36 ml, 2.8 mmol) was added to
a solution of mesylate 7 (500 mg, 0.7 mmol) in MeCN
(20 ml). After aqueous work-up and chromatography
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on silica gel (hexanes/AcOEt, 2:1-1:2) 420 mg (81%) of
5g was isolated as white foam. Exact mass (FAB HR
MS) found: 740.3072; calcd for C43H4,NsO5: 740.3084.
FAB MS m/z (%): 740 (MH™, 3); 487 (7); 119 (100); 91
(22). '"H NMR (400 MHz, CDCly): 2.34 (s, 3H,
CH;N); 2.38, 2.41 and 2.42 (3x s, 3x 3H, CH;-Tol);
3.71 (s, 2H, CH,Ph); 4.13 (s, 2H, CH,pur); 4.67 (dd,
IH, Jgem =122, Jspy =4.1, H-5'b); 4.81 (td, 1H,
Jyy =47, Jys =41, 3.1, H-4); 490 (dd, 1H,
Joem = 12.2, Js,o =3.1, H-5a); 623 (dd, 1H,
J3/.2/ = 57, J3/74/ == 47, H-3l), 639 (t, IH, JZ/,3/ == 57,
Jyy =54, H2); 647 (d, 1H, Jyy =54, H-1'); 7.16
(m, 2H, H-m-Tol); 7.20 (m, 1H, H-p-Ph); 7.22 and
7.23 (2x m, 2x 2H, H-m-Tol); 7.27 (m, 2H, H-m-Ph);
7.37 (m, 2H, H-0-Ph); 7.82, 7.90 and 8.00 (3x m, 3x
2H, H-o0-Tol); 8.20 (s, 1H, H-8); 8.87 (s, 1H, H-2). 13C
NMR (100.6 MHz, CDCls): 21.69 and 21.73 (CHs-
Tol); 42.80 (CH3N); 57.70 (CH,pur); 62.33 (CH,Ph);
63.41 (CH»,-5"); 71.36 (CH-3'); 73.67 (CH-2'); 80.97
(CH-4"); 86.85 (CH-1"); 125.65, 126.02 and 126.58 (C-
i-Tol); 126.88 (CH-p-Ph); 127.02 (CH-m-Ph); 129.22,
129.25, 129.27 and 129.33 (CH-m-Tol); 129.79 and
129.87 (CH-o-Tol); 132.72 (C-5); 138.25 (C-i-Ph);
142.84 (CH-8); 144.21, 144.56 and 144.68 (C-p-Tol);
150.86 (C-4); 152.78 (CH-2); 159.26 (C-6); 165.17,
165.38 and 166.21 (CO). IR (CCly): v =2790, 1732,
1612, 1593, 1496, 1454, 1409, 1331, 1266, 1179, 1092,
644 cm ™.

4.23. 6-[(N-Methyl-N-phenylamino)methyl]-9-(2,3,5-tri-
O-toluoyl-p-p-ribofuranosyl)purine (5h)

N-Methylaniline (0.35ml, 3.2 mmol) was added to a
solution of mesylate 7 (575 mg, 0.8 mmol) in MeCN
(20 ml) under Ar atmosphere. After aqueous work-
up and chromatography on silica gel (hexanes/AcOEt,
2:1-1:2) 360 mg (62%) of 5h was isolated as white
foam. Exact mass (FAB HR MS) found: 726.2953;
calcd for C4HyoNsO7: 726.2928. FAB MS m/z (%):
726 (MH*, 1); 487 (8); 134 (6); 119 (100). 'H NMR
(400 MHz, CDCls): 2.37 and 2.41 (2x s, 9H, CHs-
Tol); 3.23 (s, 3H, CH3N); 4.67 (dd, 1H, Jgem = 12.2,
JS/b,4’ - 42, H-S,b), 481 (td, IH, J4/,3/ - 46,
Jys =42, 3.1, H-4), 487 (dd, 1H, Jgem =122,
Jy.e = 3.1, H-5a); 498 (s, 2H, CH,N); 6.21 (dd,
IH, Jyy =158, Jyy=4.6, H-3); 638 (t, 1H,
JZ/.3/ == 58, JZ/.I/ == 55, H-Z'), 647 (d, 1H, Jl/.Z/ == 55,
H-17); 6.68 (m, 1H, H-p-Ph); 6.88 (m, 2H, H-o0-Ph);
7.16 (m, 2H, H-m-Tol); 7.18 (m, 2H, H-m-Ph); 7.23
and 7.24 (2x m, 2x 2H, H-m-Tol); 7.81, 7.90 and
7.99 (3x m, 3x 2H, H-o-Tol); 8.21 (s, 1H, H-8);
8.82 (s, 1H, H-2). *C NMR (100.6 MHz, CDCI,):
21.71 and 21.73 (CHs-Tol); 39.87 (CH3N); 54.19
(CH,N); 63.47 (CH,-5'); 71.36 (CH-3'); 73.66 (CH-
2"); 80.98 (CH-4'); 86.81 (CH-1'); 112.64 (CH-o-Ph);
116.85 (CH-p-Ph); 125.64, 126.01 and 126.58 (C-i-
Tol); 129.05 (CH-m-Ph); 129.22, 129.25 and 129.33
(CH-m-Tol); 129.79, 129.87 and 129.89 (CH-o-Tol);
132.98 (C-5); 142.82 (CH-8); 144.21, 144.57 and
144.68 (C-p-Tol); 149.36 (C-i-Ph); 150.96 (C-4);
152.82 (CH-2); 159.64 (C-6); 165.17, 165.38 and
166.22 (CO). IR (CCly): v=12822, 1732, 1612, 1593,
1507, 1408, 1333, 1266, 1179, 1092, 644 cm™'.

4.24. 6-[(N-Methyl-N-phenylamino)methyl]-9-(2-deoxy-
3,5-di- O-toluoyl-p-p-erythro-pentofuranosyl)purine (6 h)

Prepared from mesylate 8 by procedure described above
(see 5h). Yield: 60% of white foam. Exact mass (FAB
HR MS) found: 592.2551; caled for Cs4H34N5Os:
592.2560. FAB MS m/z (%): 592 (MH™, 27); 353 (3);
240 (55); 134 (60); 119 (100). '"H NMR (400 MHz,
CDCl): 2.41 and 2.44 (2x s, 2x 3H, CHs-Tol); 2.84
(ddd, 1H, Jgem = 14.2, Jypy = 5.8, Jypy = 2.6, H-2'b);
3.19 (ddd, 1H, Jeem = 14.2, Jy, 1y = 8.4, Jy,y = 6.2, H-
2'a); 3.25 (s, 3H, CH3N); 4.63-4.70 (m, 2H, H-5'b and
H-4'); 4.76 (m, 1H, H-5'a); 4.98 (s, 2H, CH,N); 5.83
(dt, 1H, Jyy =62, 2.6, Jyy =2.1, H-3"); 6.59 (dd,
1H, J;y =84, 5.8, H-1"); 6.68 (m, 1H, H-p-Ph); 6.89
(m, 2H, H-0-Ph); 7.18 (m, 2H, H-m-Ph); 7.22 and 7.28
(2x m, 2x 2H, H-m-Tol); 7.91 and 7.97 (2x m, 2x 2H,
H-o-Tol); 8.24 (s, 1H, H-8); 8.86 (s, 1H, H-2). *C
NMR (100.6 MHz, CDCl;): 21.69 and 21.74 (CHs-
Tol); 37.73 (CH,-2'); 39.95 (CH;3N); 54.14 (CH,N);
63.97 (CH,-5"); 75.05 (CH-3'); 83.08 (CH-4'); 84.88
(CH-1"); 112.62 (CH-0-Ph); 116.82 (CH-p-Ph); 126.37
and 126.66 (C-i-Tol); 129.05 (CH-m-Ph); 129.28 and
129.30 (CH-m-Tol); 129.66 and 129.82 (CH-o-Tol);
133.01 (C-5); 142.44 (CH-8); 144.17 and 144.56 (C-p-
Tol); 149.32 (C-i-Ph); 150.80 (C-4); 152.56 (CH-2);
159.48 (C-6); 16594 and 166.17 (CO). IR (CCly):
v=2822, 1727, 1613, 1592, 1507, 1406, 1331, 1267,
1178, 1100, 645 cm ™",

4.25. 6-[(/N-Acetyl-N-cyclopropylamino)methyl]-9-(2,3,5-
tri- O-toluoyl-p-n-ribofuranosyl)purine (5i)

A solution of mesylate 7 (500 mg, 0.7 mmol) in MeCN
(10 ml) was dropwise added to a solution of cyclopro-
pylamine (0.5 ml, 7.2 mmol) in MeCN (10 ml). After
completion of the reaction (monitoring by TLC) the sol-
vent and excess of amine were evaporated in vacuo
(45°C, 130 Pa for 2h). The residue was dissolved in
CH,Cl, (20 ml) and Et;N (0.3 ml, 2.2 mmol) followed
by AcCl (0.1 ml, 1.4 mmol) were added. Reaction was
quenched after 8 h with 1 M aq NaH,PO, (30 ml) and
extracted with CHCIl; (4x 30 ml). Crude oily product
was chromatographed on silica gel (hexanes/AcOEt,
1:1-1:5) to give 472 mg (94%) of 5i as white foam. Exact
mass (FAB HR MS) found: 718.2884; calcd for
C40H40NsOg: 718.2877. FAB MS m/z (%): 718 (MH",
0.5); 487 (2); 133 (92); 119 (100). '"H NMR (500 MHz,
CDCl3): 0.80-0.90 (m, 4H, CH,-cycloprop); 2.34 (s,
3H, CH;CO); 2.38, 2.416 and 2.422 (3x s, 3x 3H,
CH;-Tol); 2.95 (tt, 1H, J,ic = 6.9, 3.6, CH-cycloprop);
4.67 (dd, 1H, Jeem = 12.2, Jgp 4 = 4.3, H-5'D); 4.81 (td,
IH, Jyy =45, Jyy =43, 3.2, H-4'); 4.88 (dd, 1H,
Joem = 12.2, Jg, 4 = 3.2, H-5'a); 5.09 (s, 2H, CH,N);
6.19 (dd, 1H, Jy» = 5.8, Jy 4 = 4.5, H-3'); 6.36 (t, 1H,
Jz/‘3’ - 58, JZ/‘I’ ': 55, H-Z'), 648 (d, lH, JI,,Z/ - 55,
H-1%); 7.16, 7.21 and 7.26 (3x m, 3x 2H, H-m-Tol);
7.81, 7.89 and 8.00 (3x m, 3x 2H, H-o-Tol); 8.17 (s,
1H, H-8); 8.79 (s, 1H, H-2). >*C NMR (125.8 MHz,
CDCl3): 9.37 and 9.41 (CH,-cycloprop); 21.70 and
21.73 (CHs-Tol); 22.55 (CH;CO); 31.55 (CH-cyclo-
prop); 48.49 (CH,N); 63.55 (CH,-5"); 71.42 (CH-3');
73.63 (CH-2'); 80.99 (CH-4'); 86.62 (CH-1"); 125.63,



2342 P. Silhdr et al. | Bioorg. Med. Chem. 16 (2008) 2329-2366

126.00 and 126.58 (C-i-Tol); 129.21, 129.24 and 129.34
(CH-m-Tol); 129.79, 129.86 and 129.89 (CH-o-Tol);
132.38 (C-5); 142.63 (CH-8); 144.21, 144.55 and 144.66
(C-p-Tol); 150.85 (C-4); 152.61 (CH-2); 158.57 (C-6);
165.15, 165.38 and 166.22 (CO-Tol); 174.47 (COCHj5).
IR (CCly): v=3010, 1732, 1669, 1613, 1594, 1497,
1409, 1334, 1266, 1179, 1092, 645 cm ™.

4.26. 6-[(/N-Acetyl-N-cyclopropylamino)methyl]-9-(2-
deoxy-3,5-di- O-toluoyl-p-p-erythro-pentofurano-
syl)purine (6i)

Prepared from mesylate 8 by procedure described above
(see 5i). Yield: 95% of white foam. Exact mass (FAB HR
MS) found: 584.2529; calcd for C3,H34NsOg: 584.2509.
FAB MS m/z (%): 584 (MH™, 25); 353 (3); 232 (83);
190 (17); 133 (20); 119 (100). 'H NMR (400 MHz,
CDCl3): 0.73-0.93 (m, 4H, CH,-cycloprop); 2.35 (s,
3H, CH;CO); 2.41 and 2.45 (2x s, 2x 3H, CH;-Tol);
2.83 (ddd, 1H, Jeem = 14.2, Jypr = 5.8, Jypy = 2.1, H-
2'b); 2.98 (tt, 1H, J,;. = 6.9, 4.1, CH-cycloprop); 3.15
(ddd, 1H, Jeem = 14.2, Jy,y = 8.5, Jy,y = 6.4, H-2'a);
4.63-4.70 (m, 2H, H-5'b and H-4'); 4.76 (m, 1H, H-
5'a); 5.09 (s, 2H, CH,N); 5.82 (dt, 1H, Jy» = 6.4, 2.1,
Jyy =19, H-3"); 6.59 (dd, 1H, Jy» = 8.5, 5.8, H-1');
7.24 and 7.29 (2x m, 2x 2H, H-m-Tol); 7.91 and 7.98
(2x m, 2x 2H, H-o0-Tol); 8.19 (s, 1H, H-8); 8.82 (s, 1H,
H-2). 3C NMR (100.6 MHz, CDCls): 9.39 and 9.41
(CH,-cycloprop); 21.68 and 21.74 (CHs-Tol); 22.54
(CH3CO); 31.68 (CH-cycloprop); 37.78 (CH»-2'); 48.61
(CH,N); 64.02 (CH,-5'); 75.09 (CH-3'); 83.06 (CH-4');
84.77 (CH-1'); 126.37 and 126.67 (C-i-Tol); 129.29
(CH-m-Tol); 129.66 and 129.82 (CH-o-Tol); 133.36 (C-
5); 142.23 (CH-8); 144.19 and 144.55 (C-p-Tol); 150.64
(C-4); 152.37 (CH-2); 158.46 (C-6); 165.94 and 166.19
(CO-Tol); 174.47 (COCH3). IR (CCly): v = 3010, 1726,
1668, 1613, 1594, 1390, 1333, 1267, 1178, 1101,
646 cm™'.

4.27. 6-{|V,N-Bis(2-hydroxyethyl)aminojmethyl}-9-
(2,3,5-tri-O-toluoyl-p-p-ribofuranosyl)purine (5j)

Diethanolamine (0.22 ml, 2.3 mmol) was added to a
solution of mesylate 7 (400 mg, 0.56 mmol) in MeCN
(10 ml). After aqueous work-up and chromatography
on silica gel (AcOEt/MeOH, 10:0.1-10:2) 290 mg
(72%) of 5j was isolated as white foam. Exact mass
(FAB HR MS) found: 724.2947; «caled for
C30H4NsOg: 724.2983. FAB MS m/z (%): 724 (MH™,
2); 487 (4); 237 (3); 119 (100). '"H NMR (500 MHz,
CDCly): 2.38 and 2.42 (2x s, 9H, CH;3-Tol); 2.83 (m,
4H, CH,N); 3.63 (m, 4H, CH,0); 4.23 and 4.25 (2x d,
2H, Jgem = 16.1, CHypur); 4.68 (dd, 1H, Jgem = 12.2,
Jspy =45, H-5b); 482 (td, 1H, Jyy =409,
Jys =45, 33, H-4), 488 (dd, 1H, Jgem =122,
Jsao =33, H-5a); 620 (dd, 1H, Jyy =358,
Jyy =49, H-3"); 638 (t, 1H, Jyy =58, Jy; =53,
H-2); 6.45 (d, 1H, Jyy = 5.3, H-1"); 7.16, 7.21 and
7.26 (3x m, 3x 2H, H-m-Tol); 7.81, 7.90 and 7.99 (3x
m, 3x 2H, H-o-Tol); 8.27 (s, 1H, H-8); 8.78 (s, 1H, H-
2). 3C NMR (125.80 MHz, CDCl5): 21.71 and 21.73
(CH5-Tol); 57.39 (CH,N); 57.60 (CH,pur); 59.43
(CH,0); 63.42 (CH,-5"); 71.29 (CH-3'); 73.62 (CH-2');

81.04 (CH-4'); 87.28 (CH-1’); 125.59, 125.97 and
126.59 (C-i-Tol); 129.23, 129.25 and 129.31 (CH-m-
Tol); 129.80, 129.86 and 129.90 (CH-o-Tol); 132.70 (C-
5); 143.42 (CH-8); 144.21, 144.57 and 144.71 (C-p-
Tol); 150.98 (C-4); 152.53 (CH-2); 161.04 (C-6);
165.16, 165.35 and 166.21 (CO). IR (CCly): v = 3382,
1727, 1612, 1593, 1499, 1409, 1335, 1267, 1093,
646 cm™ .

4.28. 6-{| V,N-Bis(2-hydroxyethyl)aminoJmethyl}-9-(2-
deoxy-3,5-di- O-toluoyl-p-p-erythro-pentofurano-
syl)purine (6j)

Prepared from mesylate 8 by procedure described above
(see 5j). Yield: 78% of white foam. Exact mass (FAB HR
MS) found: 590.2598; calcd for C3;H3sNsO7: 590.2615.
FAB MS m/z (%): 590 (MH™, 12); 238 (44); 119 (100).
'"H NMR (400 MHz, CDCl5): 2.41 and 2.45 (2x s, 2x
3H, CHj3-Tol); 2.83 (m, 4H, CH,N); 2.85 (ddd, 1H,
Joem = 14.4, Jyy, 0 = 5.8, Jypy = 2.0, H-2'b); 3.21 (ddd,
IH, Joem =144, Jy,p =82, Jy,y = 6.5, H-2'a); 3.63
(m, 4H, CH,0); 4.19 and 4.25 (2x d, 2H, Jgem = 16.0,
CH,-pur); 4.64-4.70 (m, 2H, H-5'b and H-4'); 4.76 (m,
1H, H-5"a); 5.83 (dt, 1H, Jyy =6.5, 2.0, Jy 4 = 2.0,
H-3%); 6.61 (dd, 1H, J;» = 8.2, 5.8, H-1'); 7.24 and
7.29 (2x m, 2x 2H, H-m-Tol); 7.91 and 7.98 (2x m, 2x
2H, H-o-Tol); 8.28 (s, 1H, H-8); 8.82 (s, 1H, H-2). 1*C
NMR (100.6 MHz, CDCl3): 21.69 and 21.75 (CHs;-
Tol); 37.63 (CH»-2"); 57.39 (CH,N); 57.75 (CH,-pur);
59.41 (CH,0); 63.88 (CH,-5"); 74.96 (CH-3'); 83.21
(CH-4"); 85.13 (CH-1"); 126.33 and 126.63 (C-i-Tol);
129.29 (CH-m-Tol); 129.66 and 129.82 (CH-o-Tol);
132.68 (C-5); 142.94 (CH-8); 144.17 and 144.56 (C-p-
Tol); 150.84 (C-4); 152.29 (CH-2); 160.89 (C-6); 165.90
and 166.15 (CO). IR (CCly): v=3382, 1721, 1612,
1593, 1407, 1334, 1269, 1179, 1102, 647 cm ™.

4.29. 6-[(2-Acetylhydrazinyl)methyl]-9-(2,3,5-tri- O-tolu-
oyl-p-p-ribofuranosyl)purine (5k)

Acetylhydrazide (416 mg, 5.6 mmol) was added to a
solution of mesylate 7 (200 mg, 0.28 mmol) and ‘Pr,NEt
(0.1 ml, 0.57 mmol) in MeCN (10 ml). After aqueous
work-up and chromatography on silica gel (AcOEt/
MeOH, 1:0-10:1) 125 mg (65%) of 5k was isolated as
white foam. Exact mass (FAB HR MS) found:
693.2686; calcd for C;7H37NgOg: 693.2673. FAB MS
mlz (%): 693 (MH™, 2); 487 (14); 119 (100). '"H NMR
(500 MHz, CDCl3): 1.94 (s, 3H, CH3CO); 2.38, 2.417
and 2.422 (3x s, 3x 3H, CH3-Tol); 4.53 (s, 2H, CH,N);
4.67 (dd, 1H, Jgem = 12.3, J5, 4 = 4.2, H-5'D); 4.83 (td,
IH, Jyy =47, Jyy =42, 3.2, H-4'); 490 (dd, 1H,
Jgem = 12.3, Js,4 = 3.2, H-5'a); 537 (bs, 1H, NH);
6.21 (dd, 1H, Jy»y = 5.8, Jy 4 = 4.7, H-3'); 6.38 (t, 1H,
J2’43’ - 58, J2/4l’ ': 54, H-Z'), 648 (d, IH, Jl/.Z’ - 54,
H-1); 7.16, 7.22 and 7.25 (3x m, 3x 2H, H-m-Tol);
7.80, 7.91 and 7.99 (3x m, 3x 2H, H-o0-Tol); 8.24 (s,
1H, H-8); 8.26 (bs, 1H, NH-CO); 8.82 (s, 1H, H-2).
13C NMR (125.7 MHz, CDCl;): 21.29 (CH5CO); 21.71
and 21.74 (CH3-Tol); 53.91 (CH,N); 63.38 (CH,-5');
71.35 (CH-3'); 73.69 (CH-2'); 81.03 (CH-4"); 86.96
(CH-1"); 125.55, 125.95 and 126.54 (C-i-Tol); 129.24,
129.28 and 129.33 (CH-m-Tol); 129.77 and 129.87
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(CH-0-Tol); 132.25 (C-5); 143.10 (CH-8); 144.29, 144.63
and 144.77 (C-p-Tol); 151.04 (C-4); 152.55 (CH-2);
159.33 (C-6); 165.19, 165.39 and 166.18 (CO-Tol);
168.98 (CON).

4.30. 6-[(Piperidin-1-yl)methyl]-9-(2,3,5-tri-O-toluoyl-f-
p-ribofuranosyl)purine (51)

Piperidine (0.32 ml, 3.2 mmol) was added to a solution
of mesylate 7 (575 mg, 0.8 mmol) in MeCN (10 ml).
After aqueous work-up and chromatography on silica
gel (hexanes/AcOEt, 1:1-0:1) 500 mg (89%) of 5l was
isolated as white foam. Exact mass (FAB HR MS)
found: 704.3105; caled for C40H4NsO7: 704.3084.
FAB MS ml/z (%) 704 (MH™, 8); 487 (7); 119 (100).
'"H NMR (400 MHz, CDCl5): 1 42 (bm, 2H, CH,-pip);
1.61 (p, 4H, Jyic = 5.9, CH,-pip); 2.38 and 242 (2% s,
9H, CH5-Tol); 2.55 (bm, 4H, CH,N-pip); 4.05 (s, 2H,
CH,N); 4.66 (dd, 1H, Jeem = 12.2, J5y, 4 = 4.1, H-5'b);
4.82 (td, 1H, Jyy =47, Jyy =4.1, 3.1, H-4"); 490
(dd, 1H, Jgem =122, Jy,4 = 3.1, H-5'a); 6.24 (dd, 1H,
Jyy =58, Jyy =47, H-3'); 640 (t, 1H, Jyy =5.8,
Jyy =54, H-2'); 648 (d, 1H, Jyy = 5.4, H-1"); 7.16,
7.22 and 7.25 (3x m, 3x 2H, HmTol) 7.82, 7.90 and
8.00 (3x m, 3x 2H, H-o-Tol); 8.20 (s, 1H, H-8); 8.87
(s, 1H, H2) 13C NMR (100.6 MHz, CDC13) 21.70
and 21.73 (CHj3-Tol); 24.05 and 25.72 (CH,-pip); 54.97
(CH,N-pip); 59.27 (CH;,N); 63.40 (CH,-5); 71.34
(CH-3"); 73.66 (CH-2'); 80.95 (CH-4'); 86.85 (CH-1');
125.65, 126.01 and 126.58 (C-i-Tol); 129.22, 129.25
and 129.33 (CH-m-Tol); 129.79, 129.87 and 129.88
(CH-o0-Tol); 133.93 (C-5); 14291 (CH-8); 144.21,
144.56 and 144.69 (C-p-Tol); 150.84 (C-4); 152.84
(CH-2); 157.85 (C-6); 165.18, 165.38 and 166.21 (CO).
IR (CCly): v=12937, 1732, 1613, 1594, 1498, 1409,
1331, 1266, 1179, 1092, 644 cm ™'

4.31. 6-[(Piperidin-1-yl)methyl]-9-(2-deoxy-3,5-di- O-tolu-
oyl--p-erythro-pentofuranosyl)purine (61)

Prepared from mesylate 8 by procedure described above
(see 5l). Yield: 94% of white foam. Exact mass (FAB HR
MS) found: 570.2723; calcd for C3,H36NsOs5: 570.2716.
FAB MS miz (%): 570 (MH™, 30); 353 (2); 218 (100);
134 (24); 119 (91). '"H NMR (400 MHz, CDCl;): 1.43
(bm, 2H, CH,-pip); 1.62 (p, 4H, J,;c = 5.6, CH,-pip);
2.41 and 2.45 (2x s, 2x 3H, CH;3-Tol); 2.56 (bm, 4H,
CH,N-pip); 2.85 (ddd, 1H, Jeem =14.2, Jypy =57,
Jypy =2.1, H-2'b); 321 (ddd, 1H, Jeem =142,
Jz/dv =84, Jy,y = 6.4, H-2'a); 4.05 (s, 2H, CH,N);
4.63-4.70 (m, 2H, H-5'b and H-4'); 4.78 (m, 1H, H-
5’a); 5.84 (dt, lH Jyy =064, 21, Jyy =21, H- 3);
6.60 (dd, 1H, J,» = 8.4, 5.7, Hl) 723 and 7.29 (2%
m, 2x 2H, H-m-Tol); 7.92 and 7.98 (2x m, 2x 2H, H-
oTol) 8.22 (s, 1H, H-8); 8.91 (s, 1H, H2) 3C NMR
(100.6 MHz, CDC13) 21.69 and 21.74 (CHj3-Tol);
24.05 and 25.72 (CH,-pip); 37.73 (CH»-2'); 55.00
(CH,N-pip); 59.28 (CH,N); 63.95 (CH,-5'); 75.06
(CH-3"); 83.07 (CH-4'); 84.81 (CH-1’); 126.36 and
126.65 (C-i-Tol); 129.29 (CH-m-Tol); 129.65 and
129.81 (CH-o-Tol); 133.93 (C-5); 14249 (CH-8);
144.18 and 144.57 (C-p-Tol); 150.68 (C-4); 152.60
(CH-2); 158.59 (C-6); 165.94 and 166.16 (CO). IR

(CCly): v=2937, 1726, 1613, 1594, 1496, 1408, 1329,
1267, 1178, 1101, 646 cm ™.

4.32. 6-[(Morpholin-4-yl)methyl]-9-(2,3,5-tri-O-toluoyl-§-
p-ribofuranosyl)purine (5m)

Morpholine (0.2 ml, 2.24 mmol) was added to a solution
of mesylate 7 (400 mg, 0.56 mmol) in MeCN (10 ml).
After aqueous work-up and chromatography on silica
gel (hexanes/AcOEt, 1:1-0:1) 347 mg (88%) of Sm was
isolated as white foam. Exact mass (FAB HR MS)
found: 706.2850; calcd for Cs39H4oNsOg: 706.2877.
FAB MS m/z (%): 706 (MH™, 3); 487 (7); 119 (100).
'"H NMR (400 MHz, CDCls): 2.38, and 2.42 (2x s, 9H,
CH3;-Tol); 2.62 (bt, 4H Jyic = 4.5, CH,N-morph); 3.75
(t, 4H, J,;c = 4.5, CH,O-morph); 4.08 (s, 2H, CH,N);
4.66 (dd 1H, Joem = 12.3, Jypo = 4.2, H-5'D); 4.82 (td,
1H, J4/3/—47 J4r5/—42 3.1, H4/) 490 (dd, 1H,
Joem = 12.3, Jg,4 =3.1, H- S’a) 6.23 (dd, 1H,
J';/Z’—57 J3/4/—47 H3,) 640 (t lH leq/—57
Jyy =54, H-2"); 6.47 (d, 1H, J, y = 5.4, H-1'); 7.16,
7.22 and 7.26 (3x m, 3x 2H, H-m-Tol); 7.81, 7.91 and
8.00 (3x m, 3x 2H, H—o—Tol); 8.21 (s, 1H, H-8); 8.87
(s, 1H, H-2). >*C NMR (100.6 MHz, CDCl5): 21.71
and 21.74 (CHj3-Tol); 54.02 (CH,N-morph); 58.95
(CH,N); 63.39 (CH»-5'); 66.77 (CH,O-morph); 71.33
(CH-3"); 73.63 (CH-2'); 80.97 (CH-4"); 86.93 (CH-1');
125.61, 125.99 and 126.57 (C-i-Tol); 129.24, 129.26
and 129.33 (CH-m-Tol); 129.79 and 129.87 (CH-o-
Tol); 133.89 (C-5); 143.15 (CH-8); 144.23, 144.59 and
144.74 (C-p-Tol); 150.96 (C-4); 152.84 (CH-2); 157.89
(C-6); 165.19, 165.38 and 166.19 (CO). IR (CCly):
v=2961, 1732, 1613, 1595, 1498, 1410, 1333, 1266,
1179, 1119, 1092, 644 cm™".

4.33. 6-[(Morpholin-4-yl)methyl]-9-(2-deoxy-3,5-di-O-
toluoyl-p-p-erythro-pentofuranosyl)purine (6m)

Prepared from mesylate 8 by procedure described above
(see Sm). Yield: 94% of white foam. Exact mass (FAB
HR MS) found: 572.2518; caled for C5;H34N;5O0q:
572.2509. FAB MS ml/z (%) 572 (MH™, 9); 353 (4);
220 (53); 134 (28); 119 (100). 'H NMR (500 MHz,
CDCl3): 2.42 and 2.46 (2x s, 2x 3H, CHs-Tol); 2.63
(bt, 4H, J,i=4.7, CH,N-morph); 2.86 (ddd, 1H,
Joem = 14.1, Ty, 10 = 5.7, Jypy = 2.0, H-2'b); 3.22 (ddd,
IH, Jeem = 14.1, Jz«al/—86 Jyay = 6.4, H-2'a); 3.76
(t, 4H, va—47 CH,O-morph); 4.09 (s, 2H, CH,N);
4654 70 (m, 2H, H-5'b and H-4'); 4.80 (dd 1H,
Joem = 13.3, Jspy =5.0, H-5a); 585 (dt, 1H,
Jyy =64, 20, Jyy =20, H-3); 662 (dd, IH,
Jyy = 8.6, 5.7, H-1"); 7.24 and 7.30 (2x m, 2x 2H, H-
m-Tol); 7.93 and 7.99 (2x m, 2x 2H, H-0-Tol); 8.24 (s,
1H, H-8); 8.91 (s, 1H, H-2). >*C NMR (125.8 MHz,
CDCls): 21.73 and 21.78 (CHs-Tol); 37.63 (CH,-2');
53.97 (CH,;N-morph); 58.88 (CH,N); 63.91 (CH,-5");
66.72 (CH,O-morph); 75.00 (CH-3’); 83.03 (CH-4');
84.76 (CH-1'); 126.17 and 126.49 (C-i-Tol); 129.29
(CH-m-Tol); 129.60 and 129.78 (CH-o-Tol); 133.79 (C-
5); 142.74 (CH-8); 144.24 and 144.62 (C-p-Tol); 150.70
(C-4); 152.59 (CH-2); 157.61 (C-6); 165.94 and 166.15
(CO). IR (CCly): v=2819, 1721, 1612, 1598, 1497,
1408, 1333, 1269, 1179, 1103, 646 cm ™!
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4.34. 6-[(Thiazolidin-3-yl)methyl]-9-(2,3,5-tri- O-toluoyl-
p-p-ribofuranosyl)purine (5n)

Thiazolidine (0.28 ml, 3.6 mmol) was added to a solu-
tion of mesylate 7 (645 mg, 0.9 mmol) in MeCN
(10 ml). After aqueous work-up and chromatography
on silica gel (hexanes/AcOEt, 1:1-1:5) 480 mg (75%)
of 5n was isolated as white foam. Exact mass (FAB
HR MS) found: 708.2508; calcd for Cs;gH;gNsO-S:
708.2492. FAB MS m/z (%): 708 (MH™, 2); 487
(11); 119 (100). 'H NMR (400 MHz, CDCls): 2.38
and 2.42 (2x s, 9H, CHs-Tol); 3.04 (t, 2H, J,;c = 6.4,
H-5-thiazolidine); 3.21 (t, 2H, Jy;. = 6.4, H-4-thiazoli-
dine); 4.12 (s, 2H, H-2-thiazolidine); 4.23 (s, 2H,
CH;N); 4.66 (dd, 1H, Jgem =123, Js,4 =4.1, H-
5'b); 4.82 (td, 1H, Jyy =4.6, Jy 5 =4.1, 3.1, H-4");
490 (dd, 1H, Jgem =123, Js,4 = 3.1, H-5'a); 6.22
(dd, 1H, Jyy =58, Jyy =4.6, H-3'); 640 (t, 1H,
J2’4’3’ - 58, Jz/ﬁlf = 55, H-2l), 648 (d, lH, J1'_2’ == 55,
H-1'); 7.16, 7.22 and 7.26 (3x m, 3x 2H, H-m-Tol);
7.81, 7.91 and 8.00 (3x m, 3x 2H, H-o-Tol); 8.22 (s,
1H, H-8); 8.87 (s, 1H, H-2). '3*C NMR (100.6 MHz,
CDCl3): 21.70 and 21.73 (CHj3-Tol); 29.63 (CH,-5-
thia); 53.48 (CH,-2-thia); 58.38 (CH,-4-thia); 61.28
(CH,N); 63.40 (CH,-5'); 71.38 (CH-3'); 73.63 (CH-
2'); 81.04 (CH-4"); 86.88 (CH-1"); 125.62, 126.01 and
126.57 (C-i-Tol); 129.23, 129.27 and 129.34 (CH-m-
Tol); 129.79 and 129.87 (CH-o-Tol); 133.46 (C-5);
143.25 (CH-8); 144.24, 144.59 and 144.72 (C-p-Tol);
151.07 (C-4); 15291 (CH-2); 158.37 (C-6); 165.17,
165.38 and 166.19 (CO). IR (CCly): v =2949, 2875,
1732, 1612, 1597, 1498, 1409, 1334, 1266, 1179,
1092, 644 cm ™"

4.35. 6-[(Indolin-1-yl)methyl]-9-(2,3,5-tri- O-toluoyl-p-p-
ribofuranosyl)purine (50)

Indoline (0.15 ml, 1.26 mmol) was added to a solution
of mesylate 7 (300 mg, 0.42 mmol) in MeCN (15 ml).
After aqueous work-up and chromatography on silica
gel (hexanes/AcOEt, 1:1-1:5) 278 mg (90%) of S0 was
isolated as white foam. Exact mass (FAB HR MS)
found: 738.2951; caled for C43H4NsO7: 738.2928.
FAB MS miz (%): 738 (MH', 1); 487 (6); 119
(100). '"H NMR (500 MHz, CDCls): 2.38, 2.41 and
242 (3x s, 3x 3H, CH;-Tol); 3.00 (t, 2H, Jy. = 8.4,
H-3-indoline); 3.59 (t, 2H, J.i. = 8.4, H-2-indoline);
4.67 (dd, 1H, Jgem =123, Js,y =4.2, H-5'b); 4.67
(s, 2H, CH,N); 4.82 (td, 1H, Jyy =4.6, Jy g =4.2,
3.1, H-4"); 4.89 (dd, 1H, Jgem = 12.3, Jy,0 = 3.1, H-
5'a); 622 (dd, 1H, Jyy =358, Jyy =4.6, H-3');
6.40 (t, 1H, Jyy =58, Jyy =54, H-2'); 648 (d,
1H, Jyy =54, H-1'); 6.65 (td, 1H, Js4=Js6=74,
Js7=1.0, H-5-indoline); 6.71 (bd, 1H, J;6=7.8, H-
7-indoline); 7.01-7.08 (m, 2H, H-4,6-indoline); 7.16,
7.22 and 7.25 (3x m, 3x 2H, H-m-Tol); 7.81, 7.90
and 8.00 (3x m, 3x 2H, H-o-Tol); 8.23 (s, 1H, H-
8); 8.86 (s, 1H, H-2). '*C NMR (100.6 MHz, CDCl5):
21.71 and 21.74 (CHs-Tol); 28.67 (CH,-3-indoline);
50.61 (CH;N); 54.46 (CH,-2-indoline); 63.43 (CH,-
5"y, 71.36 (CH-3"); 73.65 (CH-2'); 80.99 (CH-4');
86.87 (CH-1'); 107.47 (CH-7-indoline); 117.98 (CH-5-
indoline); 124.35 (CH-6-indoline); 125.63, 126.00 and

126.57 (C-i-Tol); 127.25 (CH-4-indoline); 129.22,
129.26 and 129.33 (CH-m-Tol); 129.79 (C-3a-indoline
and CH-o-Tol); 129.87 and 129.88 (CH-o0-Tol);
132.20 (C-5); 143.02 (CH-8); 144.23, 144.58 and
144.70 (C-p-Tol); 151.03 (C-4); 151.94 (C-7a-indoline);
152.84 (CH-2); 158.54 (C-6); 165.18, 165.38 and
166.22 (CO).

4.36. 6-[(Indol-1-yl)methyl]-9-(2,3,5-tri- O-toluoyl-p-n-
ribofuranosyl)purine (5p)

4.36.1. Method A. Indole (88 mg, 0.75 mmol) was added
to a suspension of NaH (28 mg, 0.7 mmol, 60% purity)
in MeCN (10 ml). After 30 min. solution of mesylate 7
(430 mg, 0.6 mmol) in MeCN (10 ml) was added. After
aqueous work-up and chromatography on silica gel
(hexanes/AcOEt, 1:1-1:5) 66 mg (15%) of 5p was iso-
lated as white foam.

4.36.2. Method B. Oxidation of indoline derivative 50
with DDQ. 2,3-Dichloro-5,6-dicyano-p-benzoquinone
(100 mg, 0.44 mmol) was added to a solution of So
(245 mg, 0.33 mmol) in toluene (20 ml) and stirred for
3 h at ambient temperature. Unfortunately, monitoring
of reaction mixture by TLC is impossible due to the
same Ry of starting compound and product. Reaction
mixture was adsorbed on silica gel and chromato-
graphed (hexanes/AcOEt, 1:1-1:5) to give 182 mg
(74%) of product Sp as white foam.

Exact mass (FAB HR MS) found: 736.2750; calcd for
C43H38N507I 736.2771. FAB MS m/z (O/O)I 736 (MH+,
4); 487 (14); 119 (50). '"H NMR (400 MHz, CDCls):
2.36 and 2.41 (2x s, 9H, CH;-Tol); 4.65 (dd, 1H,
Joem = 12.2, Js, 4 = 4.1, H-5'b); 4.80 (td, 1H, Jyy =
45, Jys =41, 3.1, H-4"); 486 (dd, 1H, Jeem = 12.2,
Jy.o = 3.1, H-5'a); 5.76 (s, 2H, CH,N); 6.18 (dd, 1H,
J3/A’2’ = 58, J3"4/ = 45, H-3/), 6.35 (t, lH, J2/.3’ = 58,
Jyyp =55, H-2'); 6.46 (d, 1H, Jy» = 5.5, H-1'); 6.54
(dd, 1H, J3,=13.2, J37=10.9, H-3-indole); 7.05 (ddd,
IH, J5’4 = 79, J5‘6 = 70, J5,7 = 11, H-S-il’ldOIG); 7.16
(m, 2H, H-m-Tol); 7.15 (ddd, 1H, Js7;="7.9, Js5= 7.0,
Jo4 = 1.3, H-6-indole); 7.21 and 7.23 (2x m, 2x 2H, H-
m-Tol); 7.43 (d, 1H, J>5=3.2, H-2-indole); 7.56 (dq,
IH, J7’6 = 79, J7’5 = 11, J7’3 = 09, J7~4 = 06, H-7-in-
dole); 7.58 (dt, 1H, J4‘5 = 79, J4‘6 = 13, J4)7 = 06, H-
4-indole); 7.79, 7.89 and 7.97 (3x m, 3x 2H, H-o0-Tol);
8.25 (s, 1H, H-8); 8.78 (s, 1H, H-2). 3C NMR
(100.6 MHz, CDCl;3): 21.69 and 21.73 (CH;-Tol);
47.11 (CH,;N); 63.43 (CH,-5'); 71.37 (CH-3'); 73.67
(CH-2'); 81.08 (CH-4"); 86.85 (CH-1"); 101.94 (CH-3-in-
dole); 109.88 (CH-7-indole); 119.57 (CH-5-indole);
120.85 (CH-4-indole); 121.71 (CH-6-indole); 125.60,
125.99 and 126.55 (C-i-Tol); 128.59 (C-3a-indole);
128.94 (CH-2-indole); 129.21, 129.25 and 129.33 (CH-
m-Tol); 129.77, 129.86 and 129.88 (CH-o-Tol); 132.74
(C-5); 136.30 (C-7a-indole); 143.49 (CH-8); 144.22,
144.58 and 144.69 (C-p-Tol); 151.35 (C-4); 152.94
(CH-2); 155.98 (C-6); 165.15, 165.36 and 166.18 (CO).
IR (CCly): v=3040, 1732, 1612, 1598, 1498, 1463,
1409, 1334, 1266, 1179, 1091, 643 cm ™.
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4.37. 6-[(Pyrazol-1-yl)methyl]-9-(2,3,5-tri- O-toluoyl-p-p-
ribofuranosyl)purine (5q)

Pyrazole (145 mg, 2.13 mmol) was added to a solution
of mesylate 7 (300 mg, 0.42 mmol) in MeCN (15 ml)
and stirred for 3 days at 75 °C. Reaction mixture was
adsorbed on silica gel and chromatographed (hexanes/
AcOEt, 1:1-1:5) to give 210 mg (73%) of 5q as white
foam. Exact mass (FAB HR MS) found: 687.2535; calcd
for C38H35N607 687.2567. FAB MS mil:z (%) 687
(MH*, 1); 119 (75). '"H NMR (400 MHz, CDCls): 2.37
and 2. 42 (2x's, 9H, CH;3-Tol); 4.66 (dd, 1H, Jeem = 12.2,
J5/b4’ —41 H 5b) 481 (td 1H J4/3’ —45 J4/5/ —41
3.1, H-4"); 488(dd IH, Joem = 122 Jya0 =31, HSa)
582 (s, 2H, CH,N); 6.19 (dd IH, Jyy =517,
Jyy =45, H-3); 630 (t, 1H, J43=1.8, Jy5=2.1, H-
4-pyrazole); 6.37 (t, 1H, Jyy = 5.8, Jy = 5.6, H-2);
6.48 (d, 1H, Jyy = 5.6, H-1"); 7.15, 7.22 and 725 (3x
m, 3x 2H, H-m-Tol); 7.54 (dd, 1H, J34=1.8,
J35=0.4, H-3-pyrazole); 7.66 (dd, 1H, Jss=2.1,
Js3 = 0.4, H-5-pyrazole); 7.80, 7.90 and 7. 99 (3x m, 3x
2H, H-0-Tol); 8.25 (s, 1H, H-8); 8.83 (s, 1H, H-2). B
NMR (100.6 MHz, CDCl3): 21.71 (CHs- Tol) 52.45
(CH,N); 63.44 (CH,-5"); 71.40 (CH-3'); 73.61 (CH-2');
81.11 (CH-4'); 86.82 (CH-1"); 106.13 (CH-4-pyrazole);
125.57, 125.97 and 126.53 (C-i-Tol); 129.21, 129.26
and 129.34 (CH-m-Tol); 129.77, 129.85 and 129.87
(CH-o-Tol); 130.45 (CH-5-pyrazole); 132.72 (C-5);
140.07 (CH-3-pyrazole); 143.74 (CH-8); 144.24, 144.59
and 144.70 (C-p-Tol); 15142 (C-4); 152.97 (CH-2);
155.17 (C-6); 165.13, 165.36 and 166.17 (CO). IR
(CCly): v=13039, 1732, 1612, 1598, 1498, 1409, 1334,
1266, 1179, 1090, 643 cm™".

4.38. 6-[(4-Oxopyridin-1(4H)-yl)methyl]-9-(2,3,5-tri-O-
toluoyl-p-p-ribofuranosyl)purine (5r) and 6-[(Pyridin-4-
yloxy)methyl]-9-(2,3,5-tri-O-toluoyl-g-p-ribofurano-
syl)purine (13f)

4.38.1. Method A. Dry THF (10 ml) was added to a
mixture of 4-pyridone (43 mg, 0.45 mmol) and NaH
(15 mg, 0.36 mmol, 60% purity) under Ar atmosphere
and stirred for 45 min. Then a solution of mesylate 7
(215 mg, 0.3 mmol) in THF (5 ml) was added to pre-
formed solution of sodium salt of 4-pyridone. After
aqueous work-up (extraction with AcOEt) and chro-
matography on silica gel (hexanes/AcOEt/MeOH,
10:20:0.3-10:60:4) two compounds were isolated. Less
polar was O-substituted pyridine derivative 13f, 8§ mg
(4%) and more polar was N-substituted pyridone Sr,
188 mg (88%).

4.38.2. Method B. ‘Pr,NEt (0.42ml, 2.4 mmol) was
added to a solution of mesylate 7 (575 mg, 0.8 mmol)
and 4-pyridone (305 mg, 3.2 mmol) in MeCN (15 ml)
and stirred at 50 °C for 12 h. After aqueous work-up
(extraction with AcOEt) and chromatography two com-
pounds were isolated: 46 mg (8%) of 13f, and 400 mg
(70%) of 5r.

For 5r: White foam. Exact mass (FAB HR MS) found:
714.2577; calcd for CuoH3sN5Og: 714.2564. FAB MS
mlz (%): 714 (MHT, 29); 487 (4); 228 (29); 119 (100).

'"H NMR (500 MHz, CDCls): 2.38 and 2.43 (2x s, 9H,
CHs-Tol); 4.67 (dd, 1H, Jgem = 12.3, Jopy = 4.3, H-
5'b); 4.84 (td, 1H, J4,3,_47 Jyy =43, 3.1, H-4);
4.90 (dd, 1H, Jgem = 12.3, Jg, 0 = 3.1, H-5'a); 5.35 (s,
2H, CH,N); 6.18 (dd, 1H, Jyy = 5.9, Jyy = 4.7, H-
3'); 6.36 (t, 1H, Jyy = 5.9, Jy = 5.3, H-2'); 6.41 (m,
2H, H-3,5-py); 6.47 (d, 1H, Jyy = 5.3, H-1'); 7.16,
7.23 and 7.26 (3x m, 3x 2H, H-m-Tol); 7.60 (m, 2H,
H-2,6-py); 7.79, 7.91 and799(3><m 3><2H HoTol)
829 (s, 1H, H-8); 881 (s, 1H, H-2). ')C NMR
(125.8 MHz, CDCls): 21.70, 21.72 and 21.73 (CHj;-
Tol); 56.47 (CH,N); 63.33 (CH,-5'); 71.30 (CH-3');
73.69 (CH-2'); 81.13 (CH-4'); 87.23 (CH-1'); 118.82
(CH-3,5-py); 125.47, 12590 and 126.52 (C-i-Tol);
129.27, 129.30 and 129.33 (CH-m-Tol); 129.77 and
129.86 (CH-o-Tol); 132.63 (C-5); 140.68 (CH-2,6-py);
144.34 (C-p-Tol); 144.42 (CH-8); 144.70 and 144.88
(C-p-Tol); 151.65 (C-4); 152.97 (CH-2); 153.15 (C-6);
165.22, 165.38 and 166.15 (CO); 178.93 (C-4-py). IR
(CCly): v=1727, 1640, 1612, 1577, 1499, 1406, 1335,
1267, 1093, 643 cm ™.

For 13f: white foam. Exact mass (FAB HR MS) found:
714.2581; caled for C4oH36N5Og: 714.2564. FAB MS mi/z
(%): 714 (MH™, 16); 487 (6); 228 (4); 119 (100). '"H NMR
(500 MHz, CDCl;): 2.38, 2.41 and 2.42 (3x s, 3x 3H,
CH;-Tol); 4.67 (dd, 1H, Jeem = 12.3, Jypy = 4.2, H-
5'b); 4.83 (td, 1H, Jyy =4.7, Jys =4.2, 3.1, H-4');
491 (dd, 1H, Jem— 12.3, Jy,4 = 3.1, H-5"a); 5.63 (s,
2H, CH,0); 622 (dd, lH Jyy =159, Jyy =47, H-
3'); 6.39 (t, 1H, Jyy =5.9, Jyy = 5.3, H-2'); 6.48 (d,
IH, Jyy =53, H-1); 6.97 (m, 2H, H-3,5-py); 7.16,
7.23 and 7.25 (3x m, 3x 2H, H-m-Tol); 7.81, 7.91 and
7.99 (3x m, 3x 2H, H-o0-Tol); 8.27 (s, 1H, H-8); 8.42
(m, 2H, H26py) 8.89 (s, 1H, H-2). '3C NMR
(125.8 MHz, CDCl3): 21.71 and 21.74 (CH;-Tol);
63.33 (CH,-5'); 65.96 (CH,0); 71.33 (CH-3'); 73.73
(CH-2"); 81.08 (CH-4"); 87.09 (CH-1"); 110.62 (CH-3,5-
py); 125.56, 12596 and 126.55 (C-i-Tol); 129.26,
129.29 and 129.34 (CH-m-Tol); 129.78 and 129.88
(CH-o0-Tol); 132.70 (C-5); 143.87 (CH-8); 144.29,
144.65 and 144.80 (C-p-Tol); 151.10 (CH-2,6-py);
151.45 (C-4); 152.91 (CH-2); 154.88 (C-6); 164.50 (C-4-
py); 165.20, 165.38 and 166.17 (CO). IR (CCly):
v=1727, 1612, 1594, 1500, 1410, 1335, 1267, 1093,
643 cm ™!

4.39. 6-[(4-Oxopyridin-1(4 H)-yl)methyl]-9-(2-deoxy-3,5-
di-O-toluoyl-g-p-erythro-pentofuranosyl)purine (6r) and
6-[(Pyridin-4-yloxy)methyl]-9-(2-deoxy-3,5-di- O-toluoyl-
B-D-erythro-pentofuranosyl)purine (14f)

Prepared from mesylate 8 by procedures described
above (see Sr and 13f).

4.39.1. Method A. Compound 6r (85%) as white crystals
(mp 219-220 °C) and 4% of 14f as white foam.

4.39.2. Method B. Compound 6r (78%) and 10% of
14f.

For 6r: Exact mass (FAB HR MS) found: 580.2209;
caled for C;3,H39NsOgq: 580.2196. FAB MS m/z (%):
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580 (MH™, 35); 228 (94); 133 (11); 119 (100); 96 (15). 'H
NMR (500 MHz, CDCl5): 2.42 and 2.45 (2x s, 9H, CH;-
Tol); 287 (ddd, 1H, Jgm=142, Jy,y =59,
Joy =22, H2'b); 321 (ddd, 1H, Jgm= 142,
Jyay = 8.2, Jy,y = 6.4, H-2'a); 4.65-4.69 (m, 2H, H-
5'b and H-4'); 4.78 (dd, 1H, Jgm = 13.3, J5, 4,_52
H-5'a); 5.33 (s, 2H, CH,N); 5.84 (dt, 1H, Jyy = 6.4,
22, Jyg =23, H-3'); 6.36 (m, 2H, H-3,5-py); 6.59
(dd, 1H, Jy = 8.2, 5.9, H-1'); 7.22 and 7.29 (2x m, 2x
2H, H-m-Tol); 7.59 (m, 2H, H-2,6-py); 7.90 and 7.97
(2x m, 2x 2H, H-o0-Tol); 8.31 (s, 1H, H-8); 8.87 (s, 1H,
H-2). >*C NMR (125.8 MHz, CDCl5): 21.70 and 21.74
(CH;-Tol); 37.75 (CH,-2'); 56.44 (CH,N); 63.84 (CH,-
5'); 74.88 (CH-3'); 83.28 (CH-4'); 85.20 (CH-1);
118.90 (CH-3,5-py); 126.24 and 126.56 (C-i-Tol);
129.27 and 129.31 (CH-m-Tol); 129.62 and 129.80
(CH-o-Tol); 132.67 (C-5); 140.49 (CH-2.6-py); 144.03
(CH-8); 14429 and 144.66 (C-p-Tol); 151.47 (C-4);
152.72 (CH-2); 153.08 (C-6); 165.91 and 166.10 (CO);
178.86 (C-4-py). IR (CHCly): v=1721, 1640, 1612,
1602, 1578, 1497, 1406, 1333, 1269, 1179, 1102,
644 cm™!

For 14f: Exact mass (FAB HR MS) found: 580.2206;
caled for C32H30N506: 580.2196. FAB MS mlz (0())Z
580 (MH™, 30); 353 (2); 228 (29); 134 (13); 119 (100);
96 (18). '"H NMR (500 MHz, CDCls): 2.41 and 2.45
(2x s, 9H, CHj3-Tol); 2.87 (ddd, 1H, Jgem =142,
Jz/bv =59, Jyyy =23, H-2b); 3.21 (ddd, 1H,
Joem = 14.2, Jy,pp = 8.3, Jy,y = 6.4, H-2'a); 4.65-4.70
(m, 2H, H-5'b and H-4'); 4.79 (dd, 1H, Jgem = 13.2,
Jsa4 = 5 1, H-5'a); 5.61 and 5.64 (2 xd, 2H Jgem = 13.3,
CH,0); 5.84 (dt, 1H, Jyy = 6.4, 2.3, Jy 4y = 2.2, H-3');
6.61 (dd, 1H, Jyy =8.3, 5.9, H-1'); 6.98 (m, 2H, H-
3,5-py); 7.22 and 7.29 (2x m, 2x 2H, H-m-Tol); 7.90
and 7.98 (2x m, 2x 2H, H-o0-Tol); 8.30 (s, lH H-8);
8.42 (m, 2H, H-2,6-py); 8.94 (s, 1H, H-2). *C NMR
(125.8 MHz, CDCl3): 21.69 and 21.75 (CH;-Tol);
37.80 (CH,-2"); 63.87 (CH,-5); 65.98 (CH,0); 74.97
(CH-3"); 83.22 (CH-4"); 85.03 (CH-1"); 110.60 (CH-3,5-
py); 126.29 and 126.58 (C-i-Tol); 129.28 and 129.31
(CH-m-Tol); 129.63 and 129.81 (CH-o-Tol); 132.71 (C-
5); 143.48 (CH-8); 144.25 and 144.63 (C-p-Tol); 151.14
(CH-2,6-py); 151.27 (C-4); 152.66 (CH-2); 154.71 (C-
6); 164.45 (C-4-py); 16593 and 166.12 (CO). IR
(CHCly): v = 1721, 1612, 1594, 1574, 1500, 1408, 1333,
1269, 1179, 1102, 645 cm ™"

4.40. 6-[(2-Oxopyridin-1(2H)-yl)methyl]-9-(2,3,5-tri-O-
toluoyl-p-p-ribofuranosyl)purine (5s) and 6-[(Pyridin-2-
yloxy)methyl]-9-(2,3,5-tri- O-toluoyl-g-p-ribofurano-
syl)purine (13g)

4.40.1. Method A. Analogously as in synthesis of the 4-
pyridone derivatives Sr and 13f. Only N-substituted
pyridone 5s was isolated in the yield of 94% as white
foam.

4.40.2. Method B. Analogously as in synthesis of the 4-
pyridone derivatives 5r and 13f. But slightly higher tem-
perature was used (55 °C) and prolongation of reaction
time was necessary (48 h). Yields: 47% of N-substituted

pyridone Ss as white foam and 17% of O-substituted
pyridine derivative 13g as white foam.

For 5s: Exact mass (FAB HR MS) found: 714.2571;
caled for C40H3sNsOg: 714.2564. FAB MS m/z (%):
736 (M+Na*, 18); 487 (8); 228 (4); 119 (100). '
NMR (500 MHz, CDCls): 2.38, 2.415 and 2.419 (3x s,
3x 3H, CHs-Tol); 4.67 (dd, IH, Jgem=12.2,
Jspay =42, H-5'b); 481 (td, 1H, Jyy =44,
Jysy =42, 32, H-4); 487 (dd, IH, Jgem=122
J5/a4/f32 H-5'a); 5.61 and 5.65 (2x d, 2H Jgem = 15.8,
CH,N); 6.18 (dd, 1H, Jy y = 5.8, Jy 4 = 44 H-3%); 6.21
(td, 1H, Js6= 6.8, J54 = 6.6, Js 3 = 1.4, H-5-py); 6.37 (4,
1H, er;/fSS Jyp =57, H-2) 649 (d, 1H,
Jyy =57, H-1'); 6.60 (ddd, 1H, J34=9.1, J535=14,
J36=0.7, H-3-py); 7.15, 7.21 and 7.26 (3x m, 3x 2H,
H-m-Tol); 7.36 (ddd, 1H, Js3=9.1, Js5=06.6,
J46—21 H4py) 7.47 (ddd lH J65—68 J64—21
Je3=0.7, H-6-py); 7.81, 7.90 and 8.00 (3x m, 3x 2H,
H-o-Tol); 8.23 (s, 1H, H-8); 8.79 (s, 1H, H-2). e
NMR (125.8 MHz, CDCl;): 21.70 and 21.73 (CH3-
Tol); 49.54 (CH;N); 63.53 (CH,-5'); 71.4 (CH-3');
73.59 (CH-2"); 81.11 (CH-4'); 86.70 (CH-1); 105.97
(CH-5-py); 121.15 (CH-3-py); 125.59, 12599 and
126.55 (C-i-Tol); 129.20, 129.25 and 129.35 (CH-m-
Tol); 129.78, 129.86 and 129.89 (CH-o-Tol); 132.64 (C-
5); 138.58 (CH-6-py); 139.87 (CH-4-py); 143.37 (CH-
8); 144.23, 144.57 and 144.67 (C-p-Tol); 151.13 (C-4);
152.82 (CH-2); 155.55 (C-6); 162.59 (C-2-py); 165.14,
165.37 and 166.20 (CO). IR (CCly): v=1731, 1668,
1612, 1596, 1541, 1498, 1410, 1336, 1267, 1179, 1093,
644 cm ™!

For 13g: Exact mass (FAB HR MS) found: 714.2545;
calcd for C40H36N508 714.2564. FAB MS m/z (%):
736 (M+Na®, 4); 714 (MH™, 1); 487 (9); 228 (2); 119
(100). 'H NMR (500 MHz, CDCls): 2.38, 2.41 and
2.42 (3x s, 3x 3H, CH3-Tol); 4.67 (dd, 1H, Jgem = 12.3,
Jspa = 4.1, H-S’b); 482 (td, 1H, Jyy= 4.6,
Jysy =41, 3.1, H-4); 489 (dd, 1H, Jgem=12.3,
Jsaq = 3. 1 H-5'a); 5.89 and 5.92 (2x d, 2H Joem = 14.9,
CH,0); 622(dd IH, Jyy = 5.8, Jy 4 = 4.6, H-3'); 6.39
(t, 1H, Jyy =58, Jyy =54, H-2'); 649 (d, 1H,
Jyy = 5.4, H-1'); 6.86 (ddd, 1H, Js4=7.1, Js¢= 5.1,
J5,3 = 10, H-S-py), 6.93 (dt, IH, J3,4 = 84, J3’5 = 10,
J36=0.9, H-3-py); 7.16, 7.22 and 7.25 (3x m, 3x 2H,
H-m-Tol); 7.59 (ddd, 1H, Js3=84, Jss=7.1,
Ja6=2.0, H-4-py); 7.82, 7.90 and 7.99 (3x m, 3x 2H,
H-0-Tol); 8.09 (ddd, 1H, Jss=5.1, Jgsa=2.0,
Js3=10.9, H-6-py); 8.23 (s, lH H-8); 887 (s, 1H, H-
2). °C NMR (125.8 MHz, CDCly): 21.70 and 21.74
(CH;3-Tol); 63.39 (CH,-5'); 63.70 (CH,0); 71.36 (CH-
3); 73.69 (CH-2"); 81.01 (CH-4'); 86.84 (CH-1');
111.31 (CH-3-py); 117.21 (CH-5-py); 125.63, 126.00
and 126.55 (C-i-Tol); 129.22, 129.26 and 129.34 (CH-
m-Tol); 129.77, 129.87 and 129.88 (CH-o-Tol); 132.50
(C-5); 138.65 (CH-4-py); 143.19 (CH-8); 144.23, 144.57
and 144.69 (C-p-Tol); 146.73 (CH-6-py); 151.12 (C-4);
152.81 (CH-2); 157.41 (C-6); 162.97 (C-2-py); 165.17,
165.38 and 166.21 (CO). IR (CCly): v=1732, 1612,
1598, 1572, 1498, 1474, 1433, 1334, 1266, 1179, 1092,
644 cm ™!
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4.41. 6-[(2-Oxopyridin-1(2 H)-yl)methyl]-9-(2-deoxy-3,5-
di- O-toluoyl-p-p-erythro-pentofuranosyl)purine (6s) and
6-[(Pyridin-2-yloxy)methyl]-9-(2-deoxy-3,5-di- O-toluoyl-
B-p-erythro-pentofuranosyl)purine (14g)

Prepared from mesylate 8 by procedures described
above (see 5s and 13g).

4.41.1. Method A. Only N-substituted pyridone 6s was
isolated in the yield of 95% as white crystals (mp 164—
165 °C).

4.41.2. Method B. Compound 6s (38%) and 22% of 14g
as white foam.

For 6s: Exact mass (FAB HR MS) found: 580.2203;
caled for CyHiNsOg: 580.2196. FAB MS mlz (%):
602 (M+Na™, 44); 580 (MH", 8); 353 (4); 228 (84); 134
(11); 119 (100); 96 (8). 'H NMR (500 MHz, CDCly):
241 and 244 (2x s, 9H, CHs-Tol): 2.83 (ddd, 1H,
Jgem = 14.2, Ty, = 5.8, J2/b3/—21 H-2'b); 3.17 (ddd,
1H, Jgem = 14.2, Jy,p = 8.5, Jy,y = 6.3, H-2'a); 4.63—
4.70 (m 2H, H-5'b and H-4); 4.76 (m, 1H, H-5'a):
5.60 and 5.66 (2x d, 2H, Jgem = 15.8, CH,N); 5.82 (dt,
1H, Jyy =63, 2.1, Jyy =20, H-3'); 6.23 (td, 1H,
Js4=Js6=6.7, Js3=14, H-5-py); 6.59 (dd, 1H,
Jyy =85, 58, H-1'); 6.60 (ddd, 1H, J3,=9.2,
J3s =14, J36=0.7, H-3-py); 7.23 and 7.28 (2x m, 2x
2H, H-m-Tol); 7.38 (ddd, 1H, J43=9.2, J45=6.7,
J46—20 H-4py) 7.49 (ddd IH J65—67 J64—20
Jo3=0.7, H-6-py); 7.92 and 7.97 (2x m, 2x 2H, H-o-
Tol); 8.25 (s, 1H, H-8); 8.83 (s, 1H, H-2). 1*C NMR
(125.8 MHz, CDCls): 21.69 and 21.74 (CHj;-Tol);
37.74 (CH,-2'); 49.74 (CH,N); 63.98 (CH,-5); 75.07
(CH-3"); 83.14 (CH-4'); 84.91 (CH-1'); 105.97 (CH-5-
py); 121.14 (CH-3-py); 126.33 and 126.62 (C-i-Tol);
129.29 and 129.30 (CH-m-Tol); 129.65 and 129.81
(CH-o-Tol); 132.64 (C-5); 138.67 (CH-6-py); 139.93
(CH-4-py); 143.01 (CH-8); 144.21 and 144.57 (C-p-
Tol); 150.91 (C-4); 152.56 (CH-2); 155.39 (C-6); 162.61
(C-2-py); 16593 and 166.17 (CO). IR (CHCls):
= 1721, 1659, 1612, 1594, 1543, 1496, 1408, 1336,
1269, 1179, 1102, 645 cm ™"

For 14g: Exact mass (FAB HR MS) found: 580.2209;
caled for C3H3gNsOg: 580.2196. FAB MS m/z (%):
602 (M+Na®, 10); 580 (MH™, 1); 228 (19); 119 (38); 95
(20). '"H NMR (400 MHz, CDCls): 2.40 and 2.45 (2x
s, 9 H, CHj;-Tol); 2.85 (ddd, 1H, Jgm=14.1,
Jypr =58, Jypy =22, H-2'b); 320 (ddd, 1H,
Jeem = 14.1, Jy, v =84, Jy,y = 6.4, H-2'a); 4.64-4.70
(m, 2H, H-5'b and H4’) 4.78 (m, 1H, H-5a); 5.84
(dt, lH Jyy =64, 22, Jyy =20, H-3"); 5.89 and
593 (2 x d, 2H, Jgem =15.3, CH,0); 6.61 (dd, 1H,
Jyry =284, 58, H-l); 687 (ddd, 1H, Js,=7.1,
Jsg=5.1, Js3= 1.0, H-5-py); 6.94 (dt, 1H, J3, =84,
J3,5 = 10, J3’6 = 09, H-3-py), 7.22 and 7.29 (2)( m, 2x
2H, H-m-Tol); 7.60 (ddd, 1H, J43=8.4, Jy5=7.1,
Ju6 = 2.0, H-4-py); 7.90 and 7.98 (2x m, 2x 2H, H-o-
Tol); 8.09 (ddd, 1H, Jes=5.1, J64=2.0, J63=0.9, H-
6-py); 8.25 (s, 1H, H8) 8.91 (s, 1H, H-2). 3C NMR
(100.6 MHz, CDC13) 2168 and 21.74 (CH5-Tol);
37.80 (CH»,-2"); 63.72 (CH,0); 63.93 (CH,-5"); 75.06

(CH-3'); 83.12 (CH-4); 84.88 (CH-1'); 111.32 (CH-3-
py); 117.22 (CH-5-py); 126.36 and 126.63 (C-i-Tol);
129.28 and 129.29 (CH-m-Tol); 129.64 and 129.82
(CH-o-Tol); 132.51 (C-5); 138.67 (CH-4-py); 142.78
(CH-8); 144.19 and 144.57 (C-p-Tol); 146.71 (CH-6-
py); 150.95 (C-4); 152.56 (CH-2); 157.25 (C-6); 163.01
(C-2-py); 16594 and 166.15 (CO). IR (CHCL):
v=1721, 1612, 1599, 1573, 1496, 1474, 1434, 1408,
1334, 1269, 1179, 1102, 645 cm ™!

4.42. 6-[(2-Oxopyrrolidin-1-yl)methyl]-9-(2,3,5-tri-O-tol-
uoyl-p-p-ribofuranosyl)purine (5t)

2-Pyrrolidinone (90 pl, 1.2 mmol) was added to a sus-
pension of NaH (39 mg, 0.96 mmol, 60% purity) in dry
THF (10 ml) under Ar atmosphere and stirred for
45 min. Then a solution of mesylate 7 (575 mg,
0.8 mmol) in THF (5 ml) was added to the preformed
solution of sodium salt of 2-pyrrolidinone. Reaction
was quenched with 1 M aq NaH,PO,4 (40 ml) and the
mixture extracted with AcOEt (4x 30 ml). Collected or-
ganic layers were dried with MgSQ,, the solvent was
evaporated and the residue chromatographed on silica
gel (hexanes/AcOEt, 1:1-1:5) to give 285 mg (51%) of
5t as white foam. Exact mass (FAB HR MS) found:
704.2735; calcd for C39H38N508 704.2720. FAB MS
m/z (%): 726 (M+Na™, 7); 487 (6); 134 (7); 119 (100).
'"H NMR (500 MHz, CDCls): 2.08 (m, 2H, H-4-pyrr);
2.38, 2.42 and 2.43 (3x s, 3x 3H, CH3-T01) 2.50 (t,
2H, Jyi = 8.1, H-3-pyrr); 3.47 (t, 2H, Jy,. = 7.1, H-5-
pyrr); 4.67 (dd, 1H, Jgem = 12.3, Js, 4 = 4.3, H-5'b);
4.82 (td, 1H, Jyy =4.6, Jyy =43, 3.2, H-4"); 4.89
(dd, 1H, Jgem =12.3, Js,4 = 3.2, H-5a); 4.99 (s, 2H,
CH,N); 6.20 (dd, 1H, Jyy =35.8, Jyy =4.6, H-3');
6.38 (t, 1H, Jyy =528, Jyy =5.5, H-2'); 6.47 (d, 1H,
Jyy =55, H-1'); 7.16, 7.22 and 7.26 (3x m, 3x 2H,
H-m-Tol); 7.81, 7.90 and 8.00 (3x m, 3x 2H, HoTol)
821 (s, 1H, H-8); 8.81 (s, 1H, H-2). 3C NMR
(100.6 MHz, CDCls): 17.91 (CH,-4-pyrr); 21.69 and
21.72 (CHs-Tol); 30.52 (CH,-3-pyrr); 44.08 (CH,N);
47.71 (CHj-5-pyrr); 63.43 (CH,-5); 71.35 (CH-3');
73.58 (CH-2'); 80.98 (CH-4'); 86.81 (CH-1’); 125.58,
125.96 and 126.54 (C-i-Tol); 129.21, 129.24 and 129.32
(CH-m-Tol); 129.77, 129.84 and 129.86 (CH-o-Tol);
132.75 (C-5); 143.22 (CH-8); 144.24, 144.58 and 144.70
(C-p-Tol); 151.05 (C-4); 152.70 (CH-2); 156.76 (C-6);
165.15, 165.37 and 166.19 (CO); 175.88 (C-2-pyrr). IR
(CCly): v=1700, 1612, 1595, 1493, 1334, 1267, 1179,
1093, 645 cm ™!

4.43. 6-[(2-Oxopyrrolidin-1-yl)methyl]-9-(2-deoxy-3,5-di-
O-toluoyl-B-p-erythro-pentofuranosyl)purine (6t)

Prepared from mesylate 8 by procedure described
above (see 5t). Yield: 72% of 6t as white foam. Exact
mass (FAB HR MS) found: 570.2354; calcd for
C31H32N506Z 570.2353. FAB MS m/z (%) 592
(M+Na™, 33); 570 (MH", 8); 353 (3); 218 (80); 134
(10); 119 (100). 'H NMR (500 MHz, CDCls): 2.09
(m, 2H, H-4-pyrr); 2.42 and 2.45 (2x s, 2x 3H, CHs-
Tol); 2.51 (t, 2H, J,;c=7.8, H-3-pyrr); 2.84 (ddd,
1H Jgem 142 J2b1/_58 sz';/—zl HZ'b) 318
(ddd 1H Jgem 14 2 J2’a,1’ — 8 4 JZ/a,3/ — 6 4 H-
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2'a); 3.50 (t, 2H, Jyi. = 6.9, H-5-pyrr); 4.63-4.69 (m,
2H, H-5'b and H-4'); 4.77 (m, 1H, H-5'a); 5.00 (s,
2H, CH,N); 5.83 (dt, 1H, J3/2f_64 21, Jyy =21,
H3/) 6.59 (dd, 1H, J12/—84 5.8, Hl’) 7.23 and
7.29 (2x m, 2x 2H, H-m-Tol); 7.91 and 7.98 (2x m,
2x 2H, H-o-Tol); 8.22 (s, 1H, H-8); 8.85 (s, 1H, H-
2). BC NMR (100.6 MHz, CDCl;): 19.97 (CH,-4-
pyrr); 21.68 and 21.73 (CH;-Tol); 30.55 (CH,-3-pyrr);
37.72 (CH,-2'); 44.11 (CH,N); 47.82 (CH,-5-pyrr);
63.95 (CH,-5"); 75.03 (CH-3'); 83.10 (CH-4'); 84.85
(CH-1"); 126.34 and 126.63 (C-i-Tol); 129.29 (CH-m-
Tol); 129.64 and 129.81 (CH-o-Tol); 132.75 (C-5);
142.78 (CH-8); 144.22 and 144.57 (C-p-Tol); 150.87
(C-4); 152.47 (CH-2); 156.67 (C-6); 16594 and
166.16 (CO); 175.91 (C-2-pyrr). IR (CCly): v = 1699,
1613, 1595, 1493, 1439, 1423, 1408, 1332, 1268, 1178,
1101, 646 cm™"

4.44. 6-[(2-Methoxycarbonylpyrrolidin-1-yl)methyl]-9-
(2,3,5-tri-O-toluoyl-g-p-ribofuranosyl)purine (5u)

Mixture of mesylate 7 (205 mg, 0.29 mmol), L-proline
methyl ester hydrochloride (93 mg, 0.56 mmol) and ‘Pr,.
NEt (0.1 ml, 0.56 mmol) in MeCN (15 ml) was stirred at
50 °C for 12 h. Reaction mixture was adsorbed on silica
gel and chromatographed (hexanes/AcOEt, 1:1-0:1) to
give 205 mg (96%) of product Su as oil. Exact mass
(FAB HR MS) found: 748.3003; «caled for
C4HpoNsOg: 748.2983. FAB MS m/z  (%): 770
(M+Na*, 100); 748 (MH*, 8); 487 (7); 119 (85). !
NMR (400 MHz, CDClz): 1.76-1.83 (m, 1H, H-4b-
Pro); 1.88-2.03 (m, 2H, H-3b-Pro and H-4a-Pro);
2.12-2.17 (m, 1H, H-3a-Pro); 2.38 and 2.42 (2x s, 9H,
CHs3-Tol); 2.68 (m, 1H, H-5b-Pro); 3.22 (m, 1H, H-5a-
Pro); 3.58 (m, 1H, H-2-Pro); 3.65 (s, 3H, CH;0); 4.29
and 4.46 (2x d, 2H, Jgem = 14.0, CH,-pur); 4.67 (dd,
IH, Jeem =122, Jspy =4.1, H-5'b); 4.81 (td, 1H,
Jyy =47, Jyy=4.1, 3.1, H-4); 490 (dd, I1H,
Jgem =122, Jg,4 =3.1, H-5'a); 622 (dd, IH,
Jyy =57, Jyy =41, H3’) 6.39 (t, 1H, Jyy =57,
Jyy =355, H-2'); 6.48 (d, 1H, Jyy =55, H-1'); 7.16,
7.22 and 7.26 (3x m, 3x 2H, HmTol) 7.81, 7.90 and
8.00 (3x m, 3x 2H, HoTol) 8.19 (s, 1H, H-8); 8.84
(s, 1H, H2) 13C NMR (100.6 MHz, CDC13) 21.69
and 21.72 (CH;-Tol); 23.16 (CH,-4-Pro); 29.31 (CH,-
3-Pro); 53.58 (CHy-pur and CH,-5-Pro); 59.12
(CH50); 63.44 (CH,-5"); 64.87 (CH-2-Pro); 71.38 (CH-
3); 73.60 (CH-2"); 80.97 (CH-4'); 86.81 (CH-1');
125.62, 126.00 and 126.58 (C-i-Tol); 129.20, 129.24
and 129.32 (CH-m-Tol); 129.78, 129.85 (CH-o-Tol);
133.44 (C-5); 142.98 (CH-8); 144.19, 144.55 and 144.67
(C-p-Tol); 150.91 (C-4); 152.71 (CH-2); 156.01 (C-6);
165.13, 165.36 and 166.18 (CO-Tol); 170.62 (COOMe).
IR (CCly): v=1733, 1612, 1594, 1435, 1409, 1333,
1266, 1179, 1092, 645 cm ™'

4.45. 6-(Azidomethyl)-9-(2,3,5-tri- O-toluoyl-p-p-ribofur-
anosyl)purine (5v)

Sodium azide (50 mg, 0.77 mmol) was added to a solu-
tion of mesylate 7 (360 mg, 0.5 mmol) in DMF (10 ml)
and stirred at ambient temperature for 6 h. Reaction
mixture was adsorbed on silica gel and chromato-

graphed (hexanes/AcOEt, 1:1-1:4) to give 314 mg
(95%) of product Sv as oil. Exact mass (FAB HR
MS) found: 662.2383; caled for C35H32N7O7
662.2363. FAB MS m/z (%): 662 (MH", 0.5); 487
(3); 119 (100). '"H NMR (400 MHz, CDC];) 2.38
and 242 (2x s, 9H, CHj;-Tol); 467 (dd, 1H,
Joem =12.2, Jy oy = 4.1, H-5'b); 4.83 (m, 1H, H-4');
484 (s, 2H, CH,N3); 491 (dd, 1H, Jgem =122,
J5/14/—31 H5a) 621 (dd lH J3/2/—57
Jyy =47, H-3"); 639 (t, 1H, Jyy =57, Jyy =54,
H-2'); 6.48 (d, 1H, J, 2,754 H-1'); 7.16, 7.23 and
7.26 (3x m, 3x 2H, H-m-Tol); 7.81, 7.91 and 7.99
(3x m, 3x 2H, H-o-Tol); 8.25 (s, 1H, H-8); 8.87 (s,
1H, H2) 13C NMR (100.6 MHz, CDC13) 21.71 and
21.75 (CHs-Tol); 50.55 (CH,N); 63.33 (CH,-5');
71.35 (CH-3'); 73.70 (CH-2'); 81.09 (CH-4'); 87.00
(CH-1"); 125.56, 125.97 and 126.52 (C-i-Tol); 129.23,
129.27 and 129.34 (CH-m-Tol); 129.75 and 129.87
(CH-o-Tol); 132.54 (C-5); 143.61 (CH-8); 144.28,
144.62 and 144.75 (C-p-Tol); 151.26 (C-4); 152.82
(CH-2); 155.50 (C-6); 165.16, 165.37 and 166.16
(CO). IR (CCly): v=2102, 1732, 1612, 1599, 1498,
1409, 1334, 1266, 1179, 1091, 643 cm ™"

4.46. 6-(Phenyloxymethyl)-9-(2,3,5-tri- O-toluoyl-p-p-
ribofuranosyl)purine (13b)

Phenol (85 mg, 0.9 mmol) was added to a suspension
of NaH (30 mg, 0.75 mmol, 60% purity) in dry THF
(10 ml) under Ar atmosphere and stirred for 30 min.
Then a solution of mesylate 7 (430 mg, 0.6 mmol) in
THF (5ml) was added to the preformed solution of
sodium phenoxide. Reaction was quenched with 1 M
aq NaH,PO,4 (40 ml) and the mixture extracted with
CHCI; (4x 40 ml). Collected organic layers were dried
with MgSO,, the solvent was evaporated and the res-
idue chromatographed on silica gel (hexanes/AcOEt,
2:1-1:2) to give 380 mg (89%) of 13b as oil. Exact
mass (FAB HR MS) found: 713.2583; calcd for
C41H37N40gZ 713.2611. FAB MS ml/z (0 0): 713
(MH?*, 3); 487 (8); 119 (100). 'H NMR (400 MHz,
CDCls): 2.38, 2.41 and 2.42 (3x s, 9H, CHj3-Tol);
4.67 (dd, 1H, Jgem =12.2, Jspo =4.1, H-5'D); 4.82
(td, 1H, Jyy =47, Jyy =4.1, 3.1, H-4'); 490 (dd,
H, Jgem =122, Jg, o = 3.1, H-5'a); 559 (s, ,
CH,0); 6.22 (dd, 1H, Jyy =5.7, Jyy =4.7, H-3');
6.39 (t, 1H, Jyy =57, Jyy =54, H-2'); 649 (d,
IH, Jyy =54, H-1"); 695 (m, 1H, H-p-Ph); 7.06
(m, 1H, H-0-Ph); 7.16 (m, 2H, H-m-Tol); 7.22 and
7.25 (m, 2H, H-m-Tol); 7.27 (m, 1H, H-m-Ph); 781
7.91 and 799 (3x m, 3x 2H, H-o-Tol); 8.25 (s,
H-8); 8.90 (s, 1H, H-2). 3C NMR (1006MHZ
CDCl): 21.71 and 21.74 (CH3-Tol); 63.36 (CH,-5');
66.37 (CH,N); 71.37 (CH-3%); 73.72 (CH-2); 81.08
(CH-4"); 86.94 (CH-1’); 114.95 (CH-0-Ph); 121.32
(CH-p-Ph); 125.61, 126.00 and 126.55 (C-i-Tol);
129.23, 129.27 and 129.34 (CH-m-Tol); 129.45 (H-m-
Ph); 129.77, 129.87 and 129.88 (CH-o-Tol); 132.65
(C-5); 143.50 (CH-8); 144.25, 144.59 and 144.72 (C-
p-Tol); 151.31 (C-4); 152.93 (CH-2); 156.43 (C-6);
158.44 (C-i-Ph); 165.17, 165.37 and 166.18 (CO). IR
(CCly): v=1732, 1612, 1600, 1589, 1495, 1409, 1334,
1266, 1179, 1092, 643 cm ™'
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4.47. 6-(Phenyloxymethyl)-9-(2-deoxy-3,5-di- O-toluoyl-
p-p-erythro-pentofuranosyl)purine (14b)

Prepared analogously as 13b. Yield: 95% as oil. Exact
mass (FAB HR MS) found: 579.2245; calcd for
C33H3N4Og: 579.2244. FAB MS mlz (%): 579 (MH?,
12); 227 (60); 119 (100). "H NMR (500 MHz, CDCl;):
240 and 2.45 (2x s, 6H, CHj3-Tol); 2.86 (ddd 1H,
Joem = 14.2, Ty, 1r = 5.8, Jypy = 2.0, H-2'b); 3.20 (ddd,
1H Jgem— 142 JZ' 1 —82 J2/ 3/ —64 H2,a) 465*
469(m 2H, HSbandH4) 4.79 (dd, 1H, Jgem = 13.3,
Jsa0 = 5.1, H-5"a); 5.59 (s, 2H, CH,0); 5. 84 (dt, IH,
J3/.2’ - 64, 20, J3/14’ - 22, H-3/), 661 (dd, 1H,
Jyy =8.2, 5.8, H-1"); 6.96 (m, 1H, H-p-Ph); 7.08 (m,
1H, H-0-Ph); 7.22 (m, 2H, H-m-Tol); 7.27 (m, 1H, H-m-
Ph); 7.29 (m, 2H, H-m-Tol); 7.90 and 7.98 (2x m, 2x
2H, H-0-Tol); 8.28 (s, 1H, H-8); 8.95 (s, 1H, H-2). 1*C
NMR (125.8 MHz, CDCl3): 21.69 and 21.75 (CH3-Tol);
37.83 (CH»-2"); 63.90 (CH,-5'); 66.39 (CH,0); 75.04
(CH-3"); 83.19 (CH-4'); 84.97 (CH-1’); 114.94 (CH-o-
Ph); 121.32 (CH-p-Ph); 126.35 and 126.62 (C-i-Tol);
129.29 and 129.30 (CH-m-Tol); 129.45 (H-m-Ph);
129.63 and 129.82 (CH-0-Tol); 132.69 (C-5); 143.11
(CH-8); 144.21 and 144.59 (C-p-Tol); 151.14 (C-4);
152.68 (CH-2); 156.25 (C-6); 158.44 (C-i-Ph); 165.93
and 166.13 (CO). IR (CCly): v= 1727, 1613, 1600, 1588,
1495, 1408, 1331, 1267, 1178, 1100, 645 cm ™"

4.48. 6-(Methylsulfanylmethyl)-9-(2,3,5-tri- O-toluoyl-p-
p-ribofuranosyl)purine (17a)

MeSNa (36 mg, 0.46 mmol, 90% purity) was added to a
solution of mesylate 7 (300 mg, 0.42 mmol) in dry 1,2-
dimethoxyethane (15 ml) and stirred for 2 h. Reaction
mixture was adsorbed on silica gel and chromatographed
(hexanes/AcOEt, 1:1-1:4) to give 270 mg (96%) of 17a as
oil. Exact mass (FAB HR MS) found: 667.2233; caled for
C36H35N405S: 667.2226. FAB MS m/z (%): 667 (MH?, 6);
487 (12); 119 (100). "H NMR (400 MHz, CDCl;): 2.15 (s,
3H, CH;S); 2.38 and 2.42 (2x s, 9H, CH3-Tol); 4.12 (s, 2H,
CH,S); 4.67 (dd, 1H, Jeem = 12.2, Jsypo = 4.1, H-5'D);
4.82 (td, 1H, J4/3/—45 Jysy =4.1,3.0, H-4'); 490(dd
IH, Jeem =122, Jg,4 =3.0, H-5'a); 623 (t, 1H,
J3/2/ =55, Jyg —45 H-3'); 6.40 (t, 1H, Jyy =5.5,
Jyp =55, H-2'); 648 (d, 1H, Jyy = 5.5, H-1"); 7.16,
7.22 and 7.25 (3x m, 3x 2H, HmTol) 7.81, 7.90 and
8.00 (3x m, 3x 2H, HoTol) 8.21 (s, 1H, H8) 8.81 (s,
1H, H-2). '*C NMR (100.6 MHz, CDCls): 15.91
(CHsS); 21.73 (CH3-Tol); 34.50 (CH,S); 63.41 (CH»-5');
71.37 (CH-3); 73.69 (CH-2"); 81.02 (CH-4"); 86.95 (CH-
17); 125.62, 126.00 and 126.56 (C-i-Tol); 129.23, 129.36
and 129.44 (CH-m-Tol); 129.81, 129.91 and 129.94 (CH-
o-Tol); 132.80 (C-5); 142.91 (CH-8); 144.23, 144.58 and
144.70 (C-p-Tol); 151.01 (C-4); 152.60 (CH-2); 159.27
(C-6); 165.17, 165.38 and 166.19 (CO). IR (CCly):
v=1733, 1612, 1594, 1497, 1408, 1333, 1266, 1179,
1092, 644 cm™".

4.49. 6-(Methylsulfanylmethyl)-9-(2-deoxy-3,5-di- O-tolu-
oyl-p-p-erythro-pentofuranosyl)purine (18a)

Prepared analogously as 17a. Yield: 96% as oil. Exact
mass (FAB HR MS) found: 533.1870; calcd for

CogH29N4O5S: 533.1859. FAB MS mi/z (%): 533 (MH*,
11); 181 (62); 119 (100). "H NMR (500 MHz, CDCls):
2.17 (s, 3H, CH,S); 2.41 and 2.45 (2x s, 6H, CH;-Tol);
285 (ddd, IH, Jgem = 142, JZ'b,l’ = 58, J2’bA3/ - 21, H-
2'b); 320 (ddd, 1H, Jgm=142, Jy,; =84,
Jyay = 6.4, H-2'a); 4.13 (s, 2H, CH,S); 4.66-4.69 (m,
2H, H-5'b and H-4'); 4.78 (dd, 1H, Jgm=13.3,
Jsyaq = 5.3, H-5'a); 5.84 (dt, 1H, Jyy =64, 2.1,
Jyy =21, H-3"); 6.60 (dd, 1H, Jyy = 8.4, 5.8, H-1');
7.23 and 7.29 (2x m, 2x 2H, H-m-Tol); 7.91 and 7.98
(2x m, 2x 2H, H-o0-Tol); 8.230 (s, 1H, H-8); 8.85 (s,
1H, H-2). 3C NMR (1258 MHz, CDCl;): 15.96
(CH;S); 21.69 and 21.75 (CHj-Tol); 34.52 (CH,S);
37.79 (CH»-2'); 63.94 (CH,-5"); 75.05 (CH-3'); 83.12
(CH-4'); 84.89 (CH-1'); 126.34 and 126.62 (C-i-Tol);
129.29 (CH-m-Tol); 129.63 and 129.81 (CH-o-Tol);
132.78 (C-5); 142.56 (CH-8); 144.19 and 144.57 (C-p-
Tol); 150.83 (C-4); 152.50 (CH-2); 159.13 (C-6); 165.93
and 166.14 (CO). IR (CCly): v=1727, 1613, 1594,
1494, 1438, 1407, 1331, 1267, 1178, 1100, 645 cm™".

4.50. 6-(Phenylsulfanylmethyl)-9-(2,3,5-tri- O-toluoyl-§-
p-ribofuranosyl)purine (17b)

PhSNa (150 mg, 1.02 mmol, 90% purity) was added to a
solution of mesylate 7 (500 mg, 0.70 mmol) in dry
MeCN (15 ml) and stirred for 4 h. Reaction mixture
was adsorbed on silica gel and chromatographed (hex-
anes/AcOEt, 2:1-1:2) to give 390 mg (76%) of 17 b as
oil. Exact mass (FAB HR MS) found: 729.2392; calcd
for C41H;7N4O7S 729.2383. FAB MS m/z (%): 729
(MH*, 3); 487 (18); 119 (100). '"H NMR (500 MHz,
CDC13) 2.38 and 2.42 (2x s, 9H, CH;-Tol); 4.58 and
461 (2>< d, 2H, Jgem =13.5, CH,S); 4.66 (dd, IH,

Joem = 123, Jspy —4.2, H-5b); 481 (ddd, 1H,
Jyy =47, Jyg=42, 3.1, H4), 489 (dd, 1H,
Jum =123, Jy.y =3.1, H-5%) 621 (dd, 1H,

J;/21—58 Jg/4/—47 H3/) 636 (t lH erg/—58
Jyy =55, H2'); 646 (d, 1H, J;y = 5.5, H-1"); 7.13
(m, 1H, H-p-Ph); 7.16 (m, 2H, H-m-Tol); 7.20 (m, 2H,
HmPh) 7.22 and 7.25 (2x m, 2x 2H, H-m-Tol); 7.39
(m, 2H, H-0-Ph); 7.81, 790and799(3><m 3x 2H, H-
o-Tol); 8.18 (s, 1H, H-8); 8.80 (s, 1H, H-2). >°C NMR
(125.7 MHz, CDC13) 2171 and 21.74 (CH;-Tol);
35.40 (CH,S); 63.39 (CH,-5); 71.35 (CH-3'); 73.67
(CH-2'); 81.02 (CH-4'); 86.85 (CH-1'); 125.60, 125.98
and 126.54 (C-i-Tol); 126.65 (CH-p-Ph); 128.83 (CH-
m-Ph); 129.23, 129.26 and 129.35 (CH-m-Tol); 129.77,
129.86 and 129.88 (CH-o0-Tol); 130.13 (CH-o0-Ph);
132.94 (C-5); 135.09 (C-i-Ph); 143.02 (CH-8); 144.25,
144.59 and 144.71 (C-p-Tol); 150.96 (C-4); 152.76
(CH-2); 158.16 (C-6); 165.15, 165.38 and 166.19 (CO).
IR (CCly): v=13064, 1732, 1612, 1595, 1497, 1409,
1333, 1266, 1179, 1092, 644 cm™!

4.51. 6-(Phenylsulfanylmethyl)-9-(2-deoxy-3,5-di- O-tolu-
oyl--p-erythro-pentofuranosyl)purine (18b)

Prepared analogously as 17b. Yield: 90% as oil. Exact
mass (FAB HR MS) found: 595.2004; calcd for
C33H3N4O5S: 595.2015. FAB MS m/z (%): 595 (MH™,
13); 243 (64); 119 (95). 'H NMR (400 MHz, CDCls):
2.41 and 2.45 (2x s, 6H, CH;-Tol); 2.84 (ddd, 1H,
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Jgem = 142, J2’b,1’ = 58, J2’b,3’ = 20, H-2,b), 3.18 (ddd,
IH, Joem =142, Jy,y = 8.3, Jy,y = 6.4, H-2'a); 4.59
and 4.63 (2x d, 2H, Jeem = 13.6, CH,S); 4.65-4.69 (m,
2H, H-5'b and H-4'); 4.77 (dd, 1H, Jgem =13.4,
Js.4 =54, H-5'a); 583 (dt, 1H, Jyy =63, 2.1,
Jyy =2.1, H-3'); 6.58 (dd, 1H, J;» = 8.3, 5.8, H-1');
7.15 ( m, 1H, H-p-Ph); 7.22 (m, 2H, H-m-Ph); 7.22
and 7.29 (2x m, 2x 2H, H-m-Tol); 7.42 (m, 2H, H-o-
Ph); 7.90 and 7.98 (2x m, 2x 2H, H-o-Tol); 8.21 (s,
1H, H-8); 8.84 (s, 1H, H-2). '3*C NMR (125.8 MHz,
CDCl;): 21.70 and 21.75 (CHj;-Tol); 35.32 (CH,S);
37.78 (CH,-2'); 63.92 (CH,-5"); 75.04 (CH-3'); 83.13
(CH-4"); 84.91 (CH-1'); 126.33 and 126.61 (C-i-Tol);
126.57 (CH-p-Ph); 128.84 (CH-m-Ph); 129.29 (CH-m-
Tol); 129.63 and 129.81 (CH-o0-Tol); 129.92 (CH-0-Ph);
132.92 (C-5); 135.30 (C-i-Ph); 142.63 (CH-8); 144.21
and 144.58 (C-p-Tol); 150.79 (C-4); 152.51 (CH-2);
158.01 (C-6); 165.93 and 166.14 (CO). IR (CCly):
v=13064, 1727, 1613, 1594, 1585, 1494, 1440, 1407,
1331, 1267, 1178, 1100, 645 cm ™.

4.52. 6-(Benzylsulfanylmethyl)-9-(2,3,5-tri- O-toluoyl-f-p-
ribofuranosyl)purine (17¢)

Benzyl mercaptan (50 pl, 0.42 mmol) was added to a
solution of mesylate 7 (200 mg, 0.28 mmol) and ‘Pr,EtN
(50 pl, 0.29 mmol) in dry MeCN (10 ml) and stirred for
8 h. Reaction mixture was adsorbed on silica gel and
chromatographed (hexanes/AcOEt, 2:1-1:2) to give
203 mg (98%) of 17¢ as oil. Exact mass (FAB HR MS)
found: 743.2565; calcd for C4,H3oN4O5S: 743.2539.
FAB MS m/z (%): 743 (MH", 3); 487 (6); 257 (3); 119
(100). '"H NMR (500 MHz, CDCls): 2.38, 2.41 and
2.42 (3x s, 3x 3H, CH;-Tol); 3.81 (s, 2H, CH,Ph); 4.08
(s, 2H, CHj-pur); 4.67 (dd, 1H, Jgm=123,
Jspy =42, H-5b); 483 (td, 1H, Jyy =47,
Jyy =42, 3.1, H-4); 490 (dd, 1H, Jeem =12.3,
J5’3‘4/ = 31, H'Sla); 622 (dd, IH, J3/.2/ == 58,
Jyy =47, H-3"); 638 (t, 1H, Jyy =58, Jyy =54,
H-2'); 6.47 (d, 1H, Jyy = 5.4, H-1"); 7.17 (m, 2H, H-
m-Tol); 7.18 (m, 1H, H-p-Ph); 7.22 (m, 2H, H-m-Tol);
7.24 (m, 2H, H-m-Ph); 7.25 (m, 2H, H-m-Tol); 7.36
(m, 2H, H-0-Ph); 7.83, 7.91 and 8.00 (3x m, 3x 2H, H-
o-Tol); 8.20 (s, 1H, H-8); 8.81 (s, 1H, H-2). '*C NMR
(125.7 MHz, CDCl;3): 21.70 and 21.73 (CH;-Tol);
31.92 (CHy-pur); 36.43 (CH,-Ph); 63.42 (CH,-5');
71.36 (CH-3'); 73.69 (CH-2'); 80.99 (CH-4'); 86.85
(CH-1"); 125.62, 125.99 and 126.55 (C-i-Tol); 126.97
(CH-p-Ph); 128.30 (CH-m-Ph); 129.11 (CH-0-Ph);
129.22, 129.25 and 129.33 (CH-m-Tol); 129.77, 129.86
and 129.88 (CH-o-Tol); 132.69 (C-5); 137.83 (C-i-Ph);
142.82 (CH-8); 144.24, 144.57 and 144.70 (C-p-Tol);
150.93 (C-4); 152.68 (CH-2); 159.47 (C-6); 165.16,
165.37 and 166.19 (CO). IR (CCly): v=3034, 1733,
1612, 1593, 1495, 1454, 1409, 1333, 1266, 1179, 1092,
643 cm .

4.53. 6-(Benzylsulfanylmethyl)-9-(2-deoxy-3,5-di-O-tolu-
oyl-B-p-erythro-pentofuranosyl)purine (18c)

Prepared analogously as 17¢. Yield: 98% as oil. Exact
mass (FAB HR MS) found: 609.2148; calcd for
C34H33N405SI 609.2172. FAB MS m/z (%)I 609 (MH+,

1); 257 (12); 119 (100). 'H NMR (400 MHz, CDCls):
2.40 and 2.45 (2x s, 6H, CHs-Tol); 2.85 (ddd, 1H,
Jgem = 14.2, Ty = 5.8, Jypy = 2.1, H-2'b); 3.18 (ddd,
1H, Jgem = 14.2, Jy, v = 8.3, Jy,y = 6.4, H-2'a); 3.83
(s, 2H, CH,Ph); 4.08 (s, 2H, CH,-pur); 4.66-4.70 (m,
2H, H-5b and H-4'); 4.79 (dd, 1H, Jgm = 13.6,
Jsaqy = 5.5, H-5a); 5.84 (dt, 1H, Jy, =64, 2.1,
Jyy =2.1, H-3); 6.59 (dd, 1H, J,» = 8.3, 5.8, H-1);
7.20 (m, 1H, H-p-Ph); 7.22 and 7.29 (2x m, 2x 2H, H-
m-Tol); 7.25 (m, 2H, H-m-Ph); 7.38 (m, 2H, H-0-Ph);
7.91 and 7.98 (2x m, 2x 2H, H-0-Tol); 8.22 (s, 1H, H-
8); 8.86 (s, 1H, H-2). >*C NMR (125.8 MHz, CDCl5):
21.68 and 21.75 (CHs-Tol); 31.92 (CH,-pur); 36.47
(CH»-Ph); 37.83 (CH,-2'); 63.95 (CH,-5'); 75.06 (CH-
3’); 83.12 (CH-4'); 84.88 (CH-1'); 126.37 and 126.64
(C-i-Tol); 126.99 (CH-p-Ph); 128.33 (CH-m-Ph); 129.13
(CH-0-Ph); 129.30 (CH-m-Tol); 129.64 and 129.82
(CH-0-Tol); 132.70 (C-5); 137.88 (C-i-Ph); 142.40 (CH-
8); 144.20 and 144.57 (C-p-Tol); 150.77 (C-4); 152.46
(CH-2); 159.37 (C-6); 165.93 and 166.15 (CO). IR
(CCly): v=3033, 1727, 1613, 1593, 1495, 1454, 1407,
1331, 1267, 1178, 1101, 645 cm ™.

4.54. 6-[(Methoxycarbonylmethyl)sulfanylmethyl]-9-
(2,3,5-tri-O-toluoyl-g-p-ribofuranosyl)purine (17d)

Methyl thioglycolate (0.19 ml, 2.13 mmol) was added to
a solution of mesylate 7 (500 mg, 0.70 mmol) and
ProEtN (0.19 ml, 1.09 mmol) in dry MeCN (15 ml)
and stirred for 8 h. Reaction mixture was adsorbed on
silica gel and chromatographed (hexanes/AcOEt, 2:1-
1:2) to give 502 mg (99%) of 17d as oil. Exact mass
(FAB HR MS) found: 725.2266; caled for
C3sH37N400S: 725.2281. FAB MS m/z (%): 725 (MH™,
4); 487 (10); 119 (100). '"H NMR (500 MHz, CDCls):
2.38 and 2.42 (2x s, 9H, CH;-Tol); 3.42 (s, 2H,
SCH,CO); 3.69 (s, 3H, CH30); 4.29 (s, 2H, CH,-pur);
4.67 (dd, 1H, Jgem = 12.3, J5, 4 = 4.2, H-5'D); 4.82 (td,
IH, Jyy =4.6, Jys =42, 3.2, H-4"); 490 (dd, 1H,
Joem =12.3, Js,4 =32, H-52); 621 (dd, IH,
J3/‘2/ = 58, J3"4/ == 46, H'3/), 639 (t, IH, JZ/.3/ = 58,
Jz’ﬁ]’ = 55, H-2/), 6.48 (d, 1H, J1/72’ = 55, H-l/), 717,
7.22 and 7.26 (3x m, 3x 2H, H-m-Tol); 7.81, 7.91 and
8.00 (3x m, 3x 2H, H-0-Tol); 8.21 (s, 1H, H-8); 8.80
(s, 1H, H-2). 3C NMR (125.7 MHz, CDCl;): 21.71
and 21.74 (CHs-Tol); 32.65 (CH,-pur); 33.43
(SCH,CO); 52.43 (CH»0); 63.43 (CH,-5'); 71.37 (CH-
3’); 73.63 (CH-2"); 81.04 (CH-4'); 86.88 (CH-1');
125.60, 125.998 and 126.55 (C-i-Tol); 129.23, 129.26
and 129.34 (CH-m-Tol); 129.78, 129.86 and 129.88
(CH-o-Tol); 132.73 (C-5); 143.11 (CH-8); 144.25,
144.59 and 144.72 (C-p-Tol); 151.06 (C-4); 152.73
(CH-2); 158.59 (C-6); 165.16, 165.38 and 166.19 (CO-
Tol); 170.51 (COOMe). IR (CCly): v=3038, 1733,
1612, 1595, 1497, 1454, 1409, 1333, 1266, 1179, 1092,
644 cm™ .

4.55. 6-[(Methoxycarbonylmethyl)sulfanylmethyl]-9-(2-
deoxy-3,5-di- O-toluoyl-g-p-erythro-pentofurano-
syl)purine (18d)

Prepared analogously as 17d. Yield: 99% as oil. Exact
mass (FAB HR MS) found: 591.1926; calcd for
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C30H31N407S 591.1913. FAB MS m/z (%) 591 (MH
8); 239 (40); 119 (100). '"H NMR (400 MHz, CDCl,):
2.41 and 245 (2x s, 6H, CH;-Tol); 2.85 (ddd 1H,
Jgem = 142, Ty = 5.8, Jypy = 2.1, H-2'b); 3.20 (ddd,
IH, Jgem =142, Jy, v = 8.4, Jz/a3/f64 H-2'a); 3.44
(s, 2H, SCH2CO) 3.72 (s, 3H, CH;0); 4.30 (s, 2H,
CH,-pur); 4.65-4.69 (m, 2H, H-5'b and H-4'); 4.78
(dd, 1H, Jgem = 13.3, Jg,0 = 5.3, H-5'a); 5.84 (dt, 1H,
Jyy =62, 20, Jyy =20, H-3); 659 (dd, 1H,
Jyy = 8.3, 5.8, H-1'); 7.22 and 7.29 (2x m, 2x 2H, H-
m-Tol); 7.90 and 7.98 (2x m, 2x 2H, H-0-Tol); 8.23 (s,
1H, H-8); 8.85 (s, 1H, H-2). >*C NMR (100.6 MHz,
CDCl;): 21.68 and 21.74 (CH;5-Tol); 32.67 (CH,-pur);
33.51 (SCH,CO); 37.78 (CH,-2'); 52.44 (CH;0); 63.94
(CH,-5"); 75.05 (CH-3'); 83.14 (CH-4'); 84.94 (CH-1');
126.35 and 126.63 (C-i-Tol); 129.29 (CH-m-Tol);
129.63 and 129.81 (CH-o-Tol); 132.72 (C-5); 142.69
(CH-8); 144.20 and 144.57 (C-p-Tol); 150.89 (C-4);
152.49 (CH-2); 158.46 (C-6); 165.92 and 166.13 (CO-
Tol); 170.49 (COOMe). IR (CCly): v=3037, 1728,
1613, 1595, 1494, 1436, 1407, 1332, 1267, 1178, 1101,
645 cm™!

4.56. 6-[(2-Hydroxyethyl)sulfanylmethyl]-9-(2,3,5-tri-O-
toluoyl-p-p-ribofuranosyl)purine (17¢)

2-Mercaptoethanol (0.15 ml, 2.14 mmol) was added to a
solution of mesylate 7 (500 mg, 0.70 mmol) and 'Pr,EtN
(0.19 ml, 1.09 mmol) in dry MeCN (15 ml) and stirred
for 8 h. Reaction mixture was adsorbed on silica gel
and chromatographed (hexanes/AcOEt, 1:1-0:1) to give
478 mg (98%) of 17e as oil. Exact mass (FAB HR MS)
found: 697.2308; calcd for C37H37N403$ 697.2332.
FAB MS m/z (%): 697 (MH", 4); 487 (12); 119 (100).
"H NMR (400 MHz, CDCls): 2.38 and 2.42 (2x s, 9H,
CHj3-Tol); 2.81 (m, 2H, CH,S); 3.90 (m, 2H, CH,0);
428 (s, 2H, CHz-pur); 4.67 (dd, 1H, Jgem =12.2,

Jspg =41, H-5b); 483 (td, 1H, Jyy=4.6,
Jyy =41, 31, HA4) 490 (dd, TH, Jgem=122,
Jsaq =3.1, H-5a); 620 (dd, 1H, Jyy =157,

J3/4/—46 H3,) 637 (t 1H J2/3/—57 .]2/1/—54
H-2'); 6.48 (d, 1H, J; 2,_54 H-1'); 7.16, 7.23 and
7.26 (3x m, 3x 2H, H-m-Tol); 7.81, 7.91 and 7.99 (3x
m, 3x 2H, H-0-Tol); 8.23 (s, 1H, H-8); 8.81 (s, 1H, H-
2). 3C NMR (100.6 MHz, CDCls): 21.71 and 21.74
(CH;-Tol); 31.99 (CH,S); 35.98 (CH,0); 62.11 (CH,-
pur); 63.39 (CH,-5"); 71.37 (CH-3'); 73.72 (CH-2');
81.10 (CH-4'); 86.98 (CH-1); 125.58, 125.98 and
126.54 (C-i-Tol); 129.24, 129.27 and 129.35 (CH-m-
Tol); 129.77, 129.87 and 129.88 (CH-0-Tol); 132.57 (C-
5); 143.20 (CH-8); 144.28, 144.61 and 144.75 (C-p-
Tol); 151.03 (C-4); 152.75 (CH-2); 159.57 (C-6);
165.19, 165.37 and 166.18 (CO). IR (CHCls): v = 3300,
1727, 1612, 1596, 1498, 1409, 1335, 1267, 1180, 1093,
644 cm ™!

4.57. 6-[(2-Hydroxyethyl)sulfanylmethyl]-9-(2-deoxy-3,5-
di-O-toluoyl-B-p-erythro-pentofuranosyl)purine (18e)

Prepared analogously as 17e. Yield: 98% as oil. Exact
mass (FAB HR MS) found: 563.1993; calcd for
C29H31N4O6SI 563.1964. FAB MS m/z (0 0): 563 (MH+,
14); 211 (65); 119 (100). '"H NMR (500 MHz, CDCls):

241 and 245 (2x s, 6H, CHs-Tol); 2.82 (m, 2H,
CH,S); 287 (ddd, 1H, Jeem =142, Jypy =58,
Jyy =2.0, H2'b); 3. 18 (ddd 1H, Jgm =142,
JZ’a,l' = 81, JZ'aS’ = 65, H—2’a); 391 (m 2H CHzo)
4.29 (s, 2H, CH»-pur); 4.65-4.69 (m, 2H, H-5'b and H-
4'); 4.78 (dd, 1H, Jgem = 13.2, Jy, 4 = 5.1, H-5a); 5.83
(dt, 1H, Jyy = 6.5, 2.0, Jyu =2.2, H-3'); 6.59 (dd,
IH, J,y = 8.1, 5.8, H-1"): 7.22 and 7.29 (2x m, 2x 2H.
H-m-Tol); 7.90 and 7.98 (2x m, 2x 2H, H-o-Tol); 8.25
(s, 1H, H-8); 8.85 (s, 1H, H-2). '*C NMR (125.8 MHz,
CDCL): 21.68 and 21.74 (CHs-Tol); 32.03 (CH,S):
36.08 (CH,0); 37.84 (CH,-2'); 62.19 (CH,-pur); 63.90
(CH,-5"); 75.01 (CH-3'); 83.23 (CH-4'); 85.09 (CH-1');
126.31 and 126.58 (C-i-Tol); 129.21 and 129.39 (CH-m-
Tol); 129.66 and 126.79 (CH-o-Tol); 132.53 (C-5);
142.85 (CH-8); 144.24 and 144.60 (C-p-Tol); 150.82 (C-
4); 152.63 (CH-2); 159.47 (C-6); 165.93 and 166.13
(CO). IR (CHCls): v=3293, 1721, 1612, 1597, 1496,
1407, 1333, 1269, 1179, 1102, 646 cm ™'

4.58. 6-[(Pyridin-2-yl)sulfanylmethyl]-9-(2,3,5-tri-O-tolu-
oyl-g-p-ribofuranosyl)purine (17g)

2-Mercaptopyridine (310 mg, 2.79 mmol) was added to
a solution of mesylate 7 (500 mg, 0.70 mmol) and
Pr,EtN (0.37 ml, 2.1 mmol) in dry MeCN (15 ml) and
stirred for 8 h. Reaction mixture was adsorbed on silica
gel and chromatographed (CHCIl;/MeOH, 99:1-98:2) to
give 500 mg (98%) of 17g as oil. Exact mass (FAB HR
MS) found: 730.2326; calcd for C40H36N507S
730.2335. FAB MS mlz (%): 730 (MH™, 8); 487 (17);
119 (100). "H NMR (400 MHz, CDCl;): 2.38 and 2.42
(2x s, 9H, CHj-Tol); 4.66 (dd, 1H, Jgem =122,
Jspy =41, H-5b); 481 (td, 1H, Jyy=4.6,
Jyy =4.1, 3.1, H4'); 489 (dd, 1H, Jgm=122,
Jsaq = 3. 1 H- Sa) 4.95and 4.99 (2x d, 2H, Jgem = 14.3,
CH,S); 621 (dd, 1H, Jy y = 5.8, Jy 4 —46 H-3"); 6.39
(t, 1H, Jyy =58, Jyy =355 H-2'); 648 (d, 1H,
Jyy =55, H-1'); 696 (ddd, 1H Js4=174, Js6=4.9,
Jsi= 1.1, H-5-py); 7.16, 7.21 and 7.25 (3x m, 3x 2H,
HmTol) 7.27 (dt, 1H, J34=28.1, J35=1.1, J365= 1.0,
H-3-py), 7.46 (ddd, 1H, J4‘3 = 81, J45 7. 4 J46 1. 9
H-4-py); 7.81, 7.90 and 7.99 (3x m, 3x 2H, H-0-Tol);
8.22 (s, 1H, H-8); 8.40 (ddd, 1H, Js5=4.9, Je4= 1.9,
Je3=1.0, H-6-py); 8.81 (s, 1H, H-2). *C NMR
(100.6 MHz, CDCl3): 21.70 and 21.73 (CHj3-Tol);
31.15 (Cst); 63.41 (CH,-5"); 71.38 (CH-3'); 73.67
(CH-2"); 81.02 (CH-4'); 86.84 (CH-1’); 119.68 (CH-5-
py); 121.97 (CH-3-py); 125.63, 126.01 and 126.55 (C-i-
Tol); 129.21, 129.25 and 129.34 (CH-m-Tol); 129.77,
129.86 and 129.88 (CH-o-Tol); 133.11 (C-5); 135.99
(CH-4-py); 142.95 (CH-8); 144.22, 144.56 and 144.68
(C-p-Tol); 149.45 (CH-6-py); 150.84 (C-4); 152.86
(CH-2); 157.54 (C-2-py); 158.49 (C-6); 165.15, 165.37
and 166.20 (CO). IR (CCly): v=1732, 1612, 1593,
1580, 1496, 1453, 1415, 1334, 1266, 1179, 1092,
644 cm™!

4.59. 6-[(Pyridin-2-yl)sulfanylmethyl]-9-(2-deoxy-3,5-di-
O-toluoyl-p-p-erythro-pentofuranosyl)purine (18 g)

Prepared analogously as 17g. Yield: 98% as oil. Exact
mass (FAB HR MS) found: 596.1989; calcd for
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C3,H30N5O5S: 596.1968. FAB MS milz (%): 596 (MH*,
5); 244 (50); 119 (100). '"H NMR (400 MHz, CDCIs):
2.41 and 245 (2x s, 6H, CH;5-Tol); 2.85 (ddd, 1H,
Jgem = 14.2, Ty = 5.8, Jypy = 2.0, H-2'b); 3.19 (ddd,
1H, Jgem = 142, Jy, = 8.4, Jy, 3 = 6.4, H-2'a); 4.65-
4.69 (m, 2H, H5bandH4/) 4.77 (dd, 1H, Jgem = 13.4,
Jsaq = 5.4, H-5a); 4.95 and 5.00 (2x d, 2H, Jgem = 14.2,
CH,S); 5.83 (dt, 1H, Jyy = 6.4, 2.0, Jy 4 = 2.0, H-3’);
6.59 (dd, 1H, J,» = 8.4, 58, H-1'); 6.97 (ddd, 1H,
J54 73 J56—49 J53—10 H5py) 7.22 and 7.29
(2x m, 2x 2H, H-m-Tol); 7.27 (ddd, 1H, J54=8.1,
J3‘5 = 10, J3’6 = 10, H-3-py), 7.47 (ddd, IH, J4’3 = 81,
Jas=74, Jy6=1.9, H-4-py); 7.90 and 7.97 (2x m, 2x
2H, H-o-Tol); 8.25 (s, 1H, H-8); 8.42 (ddd, 1H,
J65 49 J64 19 J63—10 H6py)886(s IH H-
2). BC NMR (100.6 MHz, CDCl5): 21.69 and 21.74
(CH;-Tol); 31.15 (CH,S); 37.79 (CH»-2'); 63.94 (CH>-
5); 75.07 (CH-3'); 83.13 (CH-4'); 84.91 (CH-1");
119.67 (CH-5-py); 121.07 (CH-3-py); 126.36 and
126.63 (C-i-Tol); 129.29 (CH-m-Tol); 129.63 and
129.81 (CH-o0-Tol); 133.10 (C-5); 135.99 (CH-4-py);
142.55 (CH-8); 144.18 and 144.55 (C-p-Tol); 149.44
(CH-6-py); 150.67 (C-4); 152.61 (CH-2); 157.77 (C-2-
py); 158.33 (C-6); 165.93 and 166.14 (CO). IR (CCly):
v=3049, 1727, 1613, 1593, 1579, 1562, 1494, 1453,
1447, 1418, 1332, 1267, 1178, 1101, 645 cm ™!

4.60. 6-[(Benzothiazol-2-yl)sulfanylmethyl]-9-(2,3,5-tri-
O-toluoyl-p-p-ribofuranosyl)purine (17h)

2-Mercaptobenzothiazole (350 mg, 2.09 mmol) was
added to a solution of mesylate 7 (500 mg, 0.70 mmol)
and ‘Pr;EtN (0.19ml, 1.09 mmol) in dry MeCN
(15 ml) and stirred for 8 h. Reaction mixture was ad-
sorbed on silica gel and chromatographed (hexanes/
AcOEt, 2:1-1:2) to give 540 mg (98%) of 17h as foam.
Exact mass (FAB HR MS) found: 786.2096; calcd for
C4oH3N5O5S,: 786.2056. FAB MS ml/z (%): 786
(MH™, 1); 487 (10); 119 (100). "H NMR (500 MHz,
CDCl3): 2.37, 2.41 and 2.42 (3x s, 3x 3H, CH;-Tol);
4.66 (dd, 1H, Jeem =123, Jy, 4 =4.1, H-5'b); 4.82
(td, 1H, Jyy =47, Jys =4.1, 3.1, H-4'); 490 (dd,
IH, Jeem =123, Jy,» =3.1, H-5a); 5.12 and 5.16
(2x d, 2H, Jgm =143, CH)S); 6.21 (dd, 1H,
J3/>2’ = 58, J3 & = 4. 7 H- 3,), 6.39 (t, IH, J2’\3/ = 58,
Jyy =54, H2); 648 (d, 1H, Jyy =154, H-I);
7.16, 7.22 and 7.24 (3x m, 3x 2H, H-m-Tol); 7.28
(ddd, 1H, J6’7 = 80, J(,,S = 73, J(,’4 = 12, H-6-benzo-
thiazole); 7.38 (ddd, 1H, J5’4 = 82, J5,6 = 73,
Js7=13, H-5-benzothiazole); 7.73 (ddd, 1H,
J16=80, J;5=13, J;4=0.6, H-7-benzothiazole);
7.81 (m, 2H, H-o-Tol); 7.85 (ddd, 1H, J4s=38.2,
Jig=12, Jy7=0.6, H-4-benzothiazole); 7.91 and
7.98 (2x m, 2x 2H, H-o0-Tol); 8.25 (s, 1H, H-8); 8.83
(s, 1H, H2) 13C NMR (125.7 MHz, CDC13) 21.70
and 21 74 (CHj3-Tol); 34.35 (CH,S); 63.35 (CH,-5');
71.35 (CH-3'); 73.69 (CH-2'); 81.07 (CH-4'); 86.95
(CH-1"); 120.95 (CH-7-benzothiazole); 121.78 (CH-4-
benzothiazole); 124.30 (CH-6-benzothiazole); 125.59,
125.98 and 126.52 (CH-5-benzothiazole and C-i-Tol);
129.23, 129.26 and 129.34 (CH-m-Tol); 129.75,
129.86 and 129.88 (CH-o-Tol); 133.04 (C-5); 135.55
(C-7a-benzothiazole); 143.32 (CH-8); 144.27, 144.60

and 144.72 (C-p-Tol); 151.00 (C-4); 152.82 (CH-2);
153.08 (C-3a-benzothiazole); 156.37 (C-6); 165.17,
165.37 and 166.19 (C-2-benzothiazole and CO). IR
(CCly): v=1732, 1612, 1595, 1496, 1463, 1457, 1429,
1409, 1334, 1266, 1179, 1092, 643 cm ™'

4.61. 6-(Acetylsulfanylmethyl)-9-(2,3,5-tri-O-toluoyl-f-p-
ribofuranosyl)purine (17ia)

Potassium thioacetate (96 mg, 0.84 mmol) was added to
a solution of mesylate 7 (410 mg, 0.57 mmol) in dry
MeCN (15ml) and stirred for 6 h. Reaction mixture
was adsorbed on silica gel and chromatographed (hex-
anes/AcOEt, 2:1-1:2) to give 375 mg (95%) of 17ia as
foam. Exact mass (FAB HR MS) found: 695.2200; calcd
for C37H35N403S 695.2176. FAB MS ml/z (%): 695
(MH*, 4); 487 (9); 119 (100). 'H NMR (400 MHz,
CDC13) 2.377 (s, 3H, CH;-Tol); 2.382 (s, 3H, CH3CO);
2.42 (s, 6H, CH3-Tol); 4.65 (s, 2H, CH,S); 4.66 (dd, 1H,
Joem =122, Jspy =4.1, H-5'b); 4.81 (ddd, 1H,
Jyy =47, Jys =41, 3. 1 H-4"); 4.89 (dd, 1H, Jgem=
12.2, Jy,o =3.1, H-5a); 6.21 (dd, 1H, Jyy =5.7,
J3/4/—47 H3,) 639 (t IH J2/3/—57 Jz/l/—55
H-2'); 6.47 (d, 1H, le/—55 H-1'); 7.16, 7.22 and
7.26 (3x m, 3x 2H, H-m-Tol); 7.81, 7.90 and 7.99 (3x
m, 3x 2H, H-o-Tol); 8.23 (s, 1H, H-8); 8.81 (s, 1H, H-
2). °C NMR (100.6 MHz, CDCl;): 21.70 and 21.73
(CH3-Tol); 30.15 (CH3CO); 30.22 (CH,S); 63.41 (CH»-
5%); 71.38 (CH-3"); 73.62 (CH-2'); 81.06 (CH-4"); 86.88
(CH-1"); 125.62, 126.01 and 126.56 (C-i-Tol); 129.26,
129.26 and 129.34 (CH-m-Tol); 129.78, 129.86 and
129.88 (CH-0-Tol); 133.02 (C-5); 143.23 (CH-8);
144.23, 144.58 and 144.70 (C-p-Tol); 150.93 (C-4);
152.84 (CH-2); 157.31 (C-6); 165.15, 165.37 and 166.19
(CO-Tol); 193.89 (S-CO). IR (CCly): v=1732, 1702,
1612, 1594, 1497, 1454, 1409, 1334, 1266, 1179, 1093,
643, 623 cm™!

4.62. 6-(Acetylsulfanylmethyl)-9-(2-deoxy-3,5-di-O-tolu-
oyl-p-p-erythro-pentofuranosyl)purine (18ia)

Prepared analogously as 17ia. Yield: 96% as foam. Ex-
act mass (FAB HR MS) found: 561.1784; calcd for
CroH>9N406S: 561.1808. FAB MS m/z (%): 561 (MH,
6); 209 (27); 167 (14); 119 (100). "H NMR (500 MHz,
CDCls): 2.39 (s, 3H, CH3CO); 2.41 and 2.45 (2x s, 2X
3H, CHj3-Tol); 2.85 (ddd, 1H, Jeem = 14.2, Jypr = 5.8,
Jypy =2.1, H-2'b); 320 (ddd, 1H, Jeem =142,
Iy = 8.4, Jy,y = 6.4, H-2'a); 4.64-4. 69 (m 2H, H-
5'b and H-4"); 4.66 (s, 2H, CH,S); 4.77 (m, 1H, H-
5'a); 5.83 (dt, 1H, Jyy =64, 2.1, Jyy =2.1, H-3');
658 (dd, 1H, J12/f84 5.8, H- 1/) 7.23 and 729 (2x

, 2x 2H, H -m-Tol); 7.90 and 7.97 (2x m, 2x 2H, H-
o—Tol); 8.25 (s, 1H, H-8); 8.85 (s, 1H, H-2). *C NMR
(100.6 MHz, CDCl3): 21.69 and 21.74 (CHs;-Tol);
30.16 (CH5CO); 30.22 (CH,S); 37.75 (CH,-2'); 63.92
(CH,-5"); 75.05 (CH-3"); 83.15 (CH-4'); 84.95 (CH-1');
126.35 and 126.62 (C-i-Tol); 129.29 (CH-m-Tol);
129.63 and 129.81 (CH-o-Tol); 133.03 (C-5); 142.85
(CH-8); 144.20 and 144.57 (C-p-Tol); 150.73 (C-4);
152.59 (CH-2); 157.13 (C-6); 165.93 and 166.14 (CO);
193.89 (S-CO). IR (CCly): v=1727, 1703, 1613, 1594,
1494, 1454, 1407, 1332, 1266, 1178, 1100, 645, 623 cm ™.
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4.63. General procedure for cleavage of toluoyl protective
groups

4.63.1. Method A. A 1-M methanolic MeONa (100 pl,
0.1 mmol) was added to a solution of protected purine
nucleosides 5, 6, 13, 14, 17, 18 (0.5 mmol) in methanol
(30 ml) and the mixture was stirred at ambient tempera-
ture. After complete deprotection the product was ad-
sorbed on silica gel and chromatographed (ethyl
acetate/methanol, 1:0-7:3).

4.63.2. Method B. An aqueous ammonia (I ml) was
added to a solution of protected purine nucleoside 5
or 6 (0.5 mmol) in methanol (30 ml) and the mixture
was stirred at 50 °C in sealed flask. After complete
deprotection the reaction mixture was adsorbed on silica
gel and chromatographed (ethyl acetate/methanol, 1:0—
7:3).

4.64. 6-[(/N-Acetyl-N-methyl)aminomethyl]-9-(B-p-ribo-
furanosyl)purine (11aa)

Prepared from 5aa (360 mg) by deprotection method B
to glve 145mg (82%) of 1laa as white foam.
(o] —43.1 (c=3.16, H,0). Exact mass (FAB HR
MS) found: 338.1453; calcd for C;4H»oNsO5: 338.1464.
FAB MS m/z (%): 338 (MH?, 18); 206 (100); 164 (10);
134 (12). A mixture of cis/trans amides ~1:1. "H NMR
(400 MHz, DMSO-dy): 2.08 and 2.10 (2x s, 6H,
CH;CO); 2.87 and 3.15 (2x s, 6H, CH;3-N); 3.57 (m,
2H, H-5'b); 3.69 (m, 2H, H-5'a); 3.98 (m, 2H, H-4');
4.19 (m, 2H, H-3); 4.64 (m, 2H, H-2'); 4.96 and 5.02
(2x s, 4H, CH,-pur); 5.10 (m, 2H, OH-5'); 5.24 and
525 (2x d, 2H, Jouy =5.0, OH-3'); 5.54 (d, 2H,
Jonr =59, OH-2); 6.03 and 6.052x d, 2H,
Jyy =6.0, H-1'); 8.79, 8.85 and 8.92 (3x s, 4H, H-8
and H-2). >C NMR (100.6 MHz, DMSO-d,): 21.64
and 21.75 (CH3CO); 34.00 and 37.50 (CH5-N); 48.78 and
51.26 (CH,-pur); 61.42 and 61.47 (CH,-5"); 70.48 and
70.53 (CH-3'); 73.83 and 73.85 (CH-2'); 85.92 (CH-4');
87.77 and 87.84 (CH-1'); 131.89 and 132.13 (C-5);
144.68 and 145.13 (CH-8); 150.83 and 151.08
(C-4); 151.89 and 152.16 (CH-2); 156.55 and 157.74
(C-6); 170.61 and 170.68 (CO). IR (KBr): v = 3421,
1628, 1598, 1496, 1404, 1334, 1210, 1126, 1085, 1055,
645 cm ™!

4.65. 6-[(/N-Acetyl-N-methyl)aminomethyl]-9-(2-deoxy-f-
D-erythro-pentofuranosyl)purine (12aa)

Prepared from 6aa (360 mg) by deprotection method B
to dglve 190 mg (92%) of 12aa as lyophilized solid.
[o]p —17.0 (¢=2.93, H,O). Exact mass (FAB HR
MS) found: 322.1525; caled for Ci4H>oNsOy4: 322.1515.
FAB MS m/z (%): 322 (MH™, 27); 206 (100); 164 (12);
134 (16). A mixture of cis/trans amides ~1:1. "H NMR
(400 MHz, DMSO-dy): 2.07 and 2.10 (2x s, 6H,
CH;CO); 2.35 (m, 2H, H-2'b); 2.79 (m, 2H, H-2'a);
2.86 and 3.14 (2x s, 6H, CH;-N); 3.52 (m, 2H, H-5'b);
3.62 (m, 2H, H-5'a); 3.89 (m, 2H, H-4'); 4.45 (m, 2H,
H-3’); 4.95 and 5.00 (2x s, 4H, CH,-pur); 4.98 (m, 2H,
OH-5"); 5.36 (m, 2H, OH-3); 6.48 (m, 2H, H-1'); 8.75
and 8.81 (2x s, 2H, H-8); 8.84 and 8.91 (2x s, 2H, H-

2). 3C NMR (100.6 MHz, DMSO-d;): 21.64 and 21.75
(CH;CO); 33.99 and 37.47 (CH5-N); 39.39(CH,-2");
48.73 and 51.25 (CH,-pur); 61.71 and 61.74 (CH»-5);
70.80 and 70.83 (CH-3'); 83.87 and 83.96 (CH-1');
88.17 and 88.20 (CH-4'); 131.90 and 132.14 (C-5);
144.60 and 145.06 (CH-8); 150.54 and 150.79 (C-4);
151.81 and 152.07 (CH-2); 156.41 and 157.61 (C-6);
170.59 and 170.67 (CO). IR (KBr): v= 3409, 1631,
1596, 1495, 1401, 1333, 1211, 1094, 1057, 646 cm™".

4.66. 6-[(/N-Acetyl-/N-benzyl)aminomethyl]-9-(p-p-ribo-
furanosyl)purine (11ba)

Prepared from 5ba (430 mg) by deprotection method B
to glve 195mg (84%) of 11ba as white foam.
(o] —28.8 (c=2.59, MeOH). Anal. caled for
C,0H»3Ns05H,0O: C, 55.68; H, 5.84; N, 16.23; found:
C, 55.46; H, 5.66; N, 15.85. Exact mass (FAB HR
MS) found: 414.1766; calcd for C,gH,4NsOs: 414.1777.
FAB MS m/z (%): 414 (MH™, 42); 282 (100); 240 (11);
191 (15); 149 (21); 134 (36); 91 (85). A mixture of cis/
trans amides ~1:0.6. "H NMR (400 MHz, DMSO-dy):
2.12 and 2.24 (2x s, 6H, CH3CO); 3.54- 3 61 (m, 2H,
H-5'b); 3.66-3.73 (m, 2H, H-5"a); 3.96-4.00 (m, 2H,
H-4"); 4.17-4.21 (m, 2H, H-3’); 4.55 and 4.78 (2x s,
4H, CH,Ph); 4.61-4.66 (m, 2H, H-2'); 491 and 4.94
(2x s, 4H, CH,-pur); 5.09-5.13 (m, 2H, OH-5'); 5.24
(d, 1H, Jouy = 5.0, OH-3'); 5.26 (d, 1H, Jouy = 5.0,
OH-3"); 5.54 (d, 1H, Jouy = 6.0, OH-2'); 5.55 (d, 1H,
Jouy = 6.0, OH-2"); 6.03 (d, 1H, Jyy =5.7, H-1);
6.04 (d, 1H, Jyy =5.6, H-1'); 7.21-7.24, 7.26-7.31
and 7.36-7. 39 (3x m, 10H, H-o0,m,p-Ph); 8.79 and 8.84
(2x s, 2H, H-8); 8.86 and 8.92 (2x s, 1H, H-2). *C
NMR (100.6 MHz, DMSO-dy): 21.52 and 21.95
(CH3CO); 46.89 and 48.43 (CH,-pur); 48.52 and 52.89
(CH,Ph); 61.39 and 61.47 (CH,-5"); 70.43 and 70.53
(CH-3’); 73.83 and 73.89 (CH-2'); 85.86 and 85.89
(CH-4"); 87.77 and 87.85 (CH-1'); 126.99 (CH-0-Ph);
127.15 and 127.46 (CH-p-Ph); 127.87 (CH-o-Ph);
128.44 and 128.86 (CH-m-Ph); 131.95 and 134.26 (C-
5); 137.75 and 137.85 (C-i-Ph); 144.66 and 145.10
(CH-8); 150.82 and 151.04 (C-4); 151.88 and 152.14
(CH-2); 156.37 and 157.57 (C-6); 170.77 and 170.96
(COCH3). IR (KBr): v =13379, 1656, 1631, 1596, 1496,
1418, 1333, 1209, 1086, 1056, 646 cm "

4.67. 6-[(/N-Acetyl-N-benzyl)aminomethyl]-9-(2-deoxy-f-
D-erythro-pentofuranosyl)purine (12ba)

Prepared from 6ba (330 mg) by deprotection method B
to give 190 mg (92%) of 12ba as white foam. [« ] -9.1
(¢ =2.37, MeOH). Anal. caled for C,oH»3Ns04H,O:
C, 57.82; H, 6.07; N, 16.86; found: C, 57.89; H, 5.69;
N, 16.45. Exact mass (FAB HR MS) found: 398.1832;
caled for CyoH24NsO4: 398.1828. FAB MS m/z (%):
398 (MH™, 18); 282 (100); 240 (9); 191 (8); 148 (9); 134
(21) 91 (50) A mixture of cis/trans amides ~1 : 0.6.
'"H NMR (400 MHz, DMSO-dg): 2.11 and 2.24 (2x s,
6H, CH;CO); 2.32-2.38 (m, 2H, H-2'b); 2.74-2.82 (m,
2H, H-2'a); 3.50-3.56 (m, 2H, H-5'b); 3.60-3.66 (m,
2H, H-5'a); 3.88-3.91 (m, 2H, H-4'); 4.43-4.47 (m,
2H, H-3'); 4.55 and 4.77 (2x s, 4H, CH,Ph); 4.91 and
493 (2x s, 4H, CH,-pur); 4.98-5.01 (m, 2H, OH-5');
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536 (m, 2H, OH-3'); 6.47 (m, 2H, H-1'); 7.20-7.23,
7.25-7.30 and 7.35-7.39 (3x m, 10H, H-0,m,p-Ph); 8.75
and 8.80 (2x s, 2H, H-8); 8.85 and 8.90 (2x s, 1H, H-
2). 3C NMR (1006MHZ DMSO-dg): 21.51 and 21.95
(CH5CO); 39.44 (CH,-2'); 46.83 and 48.43 (CH,-pur);
48.53 and 52.86 (CH,Ph); 61.71 and 61.75 (CH»-5');
70.79 and 70.84 (CH-3'); 83.88 and 83.96 (CH-1');
88.17 and 88.19 (CH-4'); 126.97 (CH-o-Ph); 127.12
and 127.44 (CH-p-Ph); 127.85 (CH-0-Ph); 128.41 and
128.84 (CH-m-Ph); 131.96 and 132.27 (C-5); 137.73
and 137.84 (C-i-Ph); 144.57 and 145.04 (CH-8); 150.52
and 150.73 (C-4); 151.80 and 152.03 (CH-2); 156.24
and 157.42 (C-6); 170.74 and 170.95 (COCHj). IR (KBr):
v = 3413, 1653, 1635, 1596, 1496, 1419, 1333, 1210, 1095,
1057, 645 cm™".

4.68. 6-[(/N-Acetyl-N-cyclohexyl)aminomethyl]-9-(p-p-
ribofuranosyl)purine (11ca)

Prepared from Sca (300 mg) by deprotection method B
to give 135 mg (84%) of 11ca as white crystals (Omp 75—
77 °C, crystallization from EtOH/heptane). [«]5 — 31.7
(¢ =2.48, H,0). Anal. caled for Ci9H»7N5O5 HZO C,
53.89; H, 6.90; N, 16.54; found: C, 53.87; H, 7.06; N,
16.09. Exact mass (FAB HR MS) found: 406.2084; calcd
for C19H28N505 406.2090. FAB MS m/z (%): 406
(MH?, 9); 274 (100); 232 (21); 148 (28); 134 (37). A mix-
ture of cis/trans amides ~1:1. '"H NMR (500 MHz,
DMSO-dg): 1.15-1.73 and 1.82-1.88 (2x m, 20H, CH,-
cyclohex); 2.06 and 2.12 (2x s, 2x 3H, CH3); 3.56 and
3.57 (2x ddd, 2x 1H, Jeem=12.0, Jspon =57,
Jspe = 4.1, H-5'b); 3.68 and 3.69 (2x ddd, 2x 1H,
gem—120 JS/aOH_S’] JS/a4’ —41 H5a) 3.77 (m
1H, CH-cyclohex); 3.97 and 3.98 (2x q, 2x 1H,
Jys =41, Jyy =38, H-4'); 418 and 4.19 (2x q, 2><
IH, Jy —49 Jy on —40 Jy 4 =3.8, H-3"); 4.32 (m,
1H, CH-cyclohex); 4.65 and 4.66 (2x q, 2x IH,
JZ/OH_60 J2/11—58 .]2/';/—47 H2,) 487 and
5.00 (2x s, 2x 2H, CH,N); 5.10 and 5.11 (2x t, 2x 1H,
Jons = 5.7, OH- 5’) 5.25 and 5.28 (2x d, 2x 1H,
JOH<3/ = 40, OH'3,), 556 (d, 2H, JOH,Q/ == 60, OH'Z’),
6.02 and 6.04 (2x d, 2x 1H, Jyy = 5.8, H-1'); 8.75 (s,
1H, H-8); 8.79 (s, 1H, H-2); 8.84 (s, 1H, H-8); 8.90 (s,
1H, H-2). ¥C NMR (125.8 MHz, DMSO-d,): 21.78
and 22.78 (CHj); 24.99, 25.20, 25.51, 25.61, 30.20 and
31.24 (CHs,-cyclohex); 42.45 and 44.62 (CH,N); 52.87
and 57.36 (CH-cyclohex); 61.47 and 61.53 (CH,-5');
70.52 and 70.60 (CH-3'); 73.75 and 73.79 (CH-2');
85.93 and 85.97 (CH-4'); 87.72 and 87.78 (CH-1);
131.49 and 131.54 (C-5); 144.23 and 144.97 (CH-8);
150.58 and 150.86 (C-4); 151.65 and 152.04 (CH-2);
158.22 and 159.22 (C-6); 169.61 and 170.65 (CO). IR
(KBr): v=3409, 2931, 2857, 1623, 1596, 1497, 1416,
1334, 1211, 1124, 1084, 1055, 647 cm ™!

4.69. 6-[(/N-Acetyl-N-cyclohexyl)aminomethyl]-9-(2-
deoxy-f-p-erythro-pentofuranosyl)purine (12ca)

Prepared from 6ca (260 mg) by deprotection method B
to glve 140 mg (86%) of 12ca as white foam.
[or ] —163 (¢=2.50, MeOH). Anal. caled for
C19H27N504 H>O: C, 56.01; H, 7.17; N, 17.19; found:
C, 56.38; H, 7.51; N, 16.78. Exact mass (FAB HR

MS) found: 390.2125; caled for Ci9HgN5sOy4: 390.2141.
FAB MS miz (%): 390 (MH™, 9); 274 (100); 231 (14);
192 (12); 149 (22) 134 (30). A mixture of cis/trans
amides ~1:1. "TH NMR (400 MHz, DMSO-dq): 1.17—-
1.71 and 1.84-1.86 (2x m, 20H, CHz-cyclohex) 2.05
and 2.11 (2x s, 6H, CHj3); 2.35 (m, 2H, H-2'b); 2.80
(m, 2H, H-2’a); 3.52 (m, 2H, H-5'b); 3.62 (m, 2H, H-
S’a); 3.76 (m, 1H, CH-cyclohex); 3.89 (m, 2H, H-4');
4.32 (m, 1H, CH-cyclohex); 4.45 (m, 2H, H-3'); 4.86
and 4.98 (2x s, 4H, CH,N); 4.99 (m, 2H, OH-5"); 5.36
(m, 2H, OH-3'); 6.47 (m, 2H, H-1'); 8.72 (s, 1H, H-8);
8.78 (s, 1H, H-2); 8.80 (s, 1H H-8); 8.89 (s, 1H, H-2).
3C NMR (100.6 MHz, DMSO-d): 21.76 and 22.77
(CHjy); 24.98, 25.19, 25.50, 25.60, 30.19 and 31.24
(CHz-cyclohex); 39.34 and 39.36 (CH2-2’); 42.40 and
44.60 (CH,N); 52.88 and 57.35 (CH-cyclohex); 61.74
and 61.79 (CH,-5'); 70.84 and 70.88 (CH-3'); 83.83
and 83.95 (CH-1"); 88.15 and 88.20 (CH-4'); 131.48 and
131.51 (C-5); 144.10 and 144.85 (CH-8); 150.26 and
150.54 (C-4); 151.56 and 15191 (CH-2); 158.06
and 159.06 (C-6); 169.57 and 170.61 (CO). IR (KBr):
v =3421, 2932, 2857, 1624, 1595, 1496, 1452, 1420,
1333, 1212, 1096, 1058, 647 cm ™'

4.70. 6-| N-(Hydroxycarbonylmethyl)aminomethyl]-9-(f-
p-ribofuranosyl)purine (11da)

An aq NaOH (3.5 ml, ¢ = 0.5 mol/l) was added to a solu-
tion of protected nucleoside 5d (330 mg, 0.46 mmol) in
methanol (10 ml) and stirred at rt for 1 h. Next, the sol-
vent was evaporated and the residue was purified by
HPLC on CI8 column with H,O/MeOH as mobile
phase to give 85 mg (55%) of 11da as lyophilized solid.
o]y —18.5 (¢c=2.19, H,0). Anal. caled for
C13H17N506 2H20 C, 4160, H, 564, N, 1866, found:
C, 42.02; H, 542; N, 18.38. Exact mass (FAB HR
MS) found: 340.1263; calcd for C;3HgsNsOg4: 340.1257.
FAB MS miz (%): 340 (MH*, 12); 208 (10); 149 (8).
'H NMR (500 MHz, DMSO-dy): 339 (s, 2H,
NCH,CO); 3.58 (dd, lH Joem = 12.0, Jypo = 4.1, H-
5'b); 3.69 (dd, 1H, Jeem =12.0, Jy,4 =4.1, H- 5 a);
398 (q, 1H, Jys =4.1, Jyy =3.6, H-4); 419 (dd,
IH, Jyy —50 Jya —36 H-3"); 4.36 (s, 2H,
NCHzpur) 4.63 (t, 1H, Jy =5.7, Jyy = 5.0, H-2');
6.04 (d, 1H, Jy» = 5.7, H-1"); 884 (s, 1H, H-8); 8.93
(s, 1H, H- 2) 1C NMR (125.8 MHz, DMSO- dg): 48.32
(NCHzpur) 50.14 (NCH,CO); ol. 43 (CH»-5"); 70.48
(CH-3"); 73.90 (CH-2'); 85.92 (CH-4'); 87.83 (CH-1);
131.94 (C-5); 144.94 (CH-8); 150.81 (C-4); 151.91 (CH-
2); 156.88 (C-6); 171.25 (CO). IR (KBr): v = 3409,
1631, 1607, 1585, 1498, 1404, 1337, 1211, 1123, 1083,
1055, 644 cm ™!

4.71. 6-[(N, N-Dimethylamino)methyl]-9-(B-p-ribofurano-
syl)purine (11e)

Prepared from 5e (380 mg) by deprotection method A to
give 125 m% (71%) of 1le as white solid (mp 175-
177 °C). Y _359 (¢ =1.81, H>O). Anal. caled for
C13H19N504H20 C 47. 70 H 647 N 21. 39 found:
C, 48.03; H, 6.66; N, 20.95. Exact mass (FAB HR
MS) found: 310.1523; calcd for C;3H»9NsO4: 310.1515.
FAB MS miz (%): 310 (MH?, 45); 266 (7); 178 (100);
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134 (38). "H NMR (400 MHz, DMSO-dj): 2.24 (s, 6H,
(CH3),N); 3.56 (dd, 1H, Jgem = 12.1, Jsp4 = 3.7, H-
5'b); 3.67 (dd, 1H, Jgm=12.1, Jy,y = 4.0, H-5'a);
3.89 (s, 2H, CHoN); 3.98 (q, 1H, Jyg = 4.0, 3.7,
J4/3/ —36 H4,) 420 (dd IH J3/2/ —48 J3/4/ —36
H-3'); 4.64 (t, 1H, Jy =58, Jyy =48, H-2'); 5.20
(b, TH, OH-5'); 5.35 (b, 1H, OH-3"); 5.65 (b, 1H, OH-
2'): 6.03 (d, 1H, Jyp =58, H-1): 881 (s, 1H, H-8);
8.88 (s, IH, H-2). *C NMR (100.6 MHz, DMSO-d,)-
45.48 ((CHs3),N); 59.05 (CH,N); 61.46 (CH»-5"); 70.54
(CH-3'); 73.82 (CH-2'); 85.91 (CH-4'); 87.72 (CH-1);
133.53 (C-5); 144.81 (CH-8); 151.06 (C-4); 151.77 (CH-
2); 157.53 (C-6). IR (KBr): v = 3409, 2830, 2783, 1599,
1499, 1404, 1334, 1210, 1124, 1085, 1055, 645 cm ™"

4.72. 6-[(N,N-Dimethylamino)methyl]-9-(2-deoxy-p-p-
erythro-pentofuranosyl)purine (12¢)

Prepared from 6e (390 mg) by deprotection method B to
give 190 mg (88%) of 12e as white foam. [oc] —19.6
(C:2.86, HzO) Anal. calcd for C|3H19N503 1/2H20
C, 51.65; H, 6.67; N, 23.16; found: C, 52.04; H, 6.69;
N, 23.00. Exact mass (FAB HR MS) found: 294.1563;
calcd for Cj3HpoNs503: 294.1566. FAB MS m/z (%):
294 (MH™, 60); 250 (9); 178 (100); 134 (56). '"H NMR
(400 MHz, DMSO-dg): 2.24 (s, 6H, (CHj3),N); 2.35
(ddd, 1H, Jgem = 13.3, Jypy = 6.3, Jypy = 3.5, H-2'b);
2.79 (ddd, 1H, Jeem = 13.3, Jy,y = 7.2, Jy,y = 6.0, H-
2’a); 3.52 and 3.62 (2x dt, 2H Jogem = 11.7,
JS’,OH = 55 J5/A’4' =4, 6 H- 5/) 3.88 (S, 2H, CHQN),
3.89 (td, 1H, Jy 5 =4.6, Jyy = 3.0, H-4'); 445 (ddt,
IH Jg/ 2/ = 6 0 3 5 J3/ OH — 4 1 .]3/‘4/ = 30, H'3,),
499 (t, 1H, Jous =5.5, OHS) 536 (d, 1H,
Jouy = 4.1, OH-3"); 6.47 (t, 1H, Jy» = 7.2, 6.3, H-1");
8.75 (s, 1H, H-8): 8.88 (s, IH, H-2). '*C NMR
(100.6 MHz, DMSO-dy): 39.38 (CH,-2'); 45.45
((CH3):N);  59.01(CHj-pur); 61.75 (CH,-5'); 70.84
(CH-3"); 83.86 (CH-1'); 88.16 (CH-4'); 133.43 (C-5);
144.65 (CH-8); 150.74 (C-4); 151.66 (CH-2); 157.39 (C-
6). IR (KBr): v =3421, 2828, 2780, 1598, 1497, 1401,
1333, 1211, 1096, 1058, 646 cm ™'

4.73. 6-[N,N-(Diisopropylamino)methyl]-9-(p-p-ribofur-
anosyl)purine (11f)

Prepared from 5f (400 mg) by deprotectlon method A to
give 132 mg (65%) of 11f as foam. [oc] —42.2 (¢ =1.67,
H,0). Exact mass (FAB HR MS) found: 366.2132; calcd
for C;7HosNs504: 366.2141. FAB MS m/z (%): 366
(MH?*, 100); 276 (12); 234 (100); 190 (42); 148 (29);
134 (49). '"H NMR (400 MHz, DMSO-d,): 1.02 (d,
12H, J,.=6.6, (CH3),CH); 3.14 (p, 2H, J,;c= 6.6,
CH(CHs;),); 3.57 (dd, 1H, Jgem = 12.0, J5, 4 = 4.1, H-
5'b); 3.68 (dd, 1H, Jeem =12.0, Jy,4 = 4.1, H-5a);
3.97 (q, 1H, J4/5rf41 Jyy = 3.4, H-4'); 4.05 (s, 2H,
CH,N); 4.18 (dd, 1H, Jyy =50, Jyy =34, H-3);
4.66 (dd, 1H, Jyy =59, Jyy =5.0, H-2'); 6.02 (d,
1H, Jl% =159, H-1"); 8.76 (s, 1H, H-8); 8.85 (s, 1H,
H- 2) C NMR (100.6 MHz, DMSO- dg): 20.89 and
20.90 ((CH3),CH); 45.48 (CH,N); 48.51 (CH(CHs),);
61.54 (CH,-5"); 70.59 (CH-3’); 73.69 (CH-2'); 85.92
(CH-4"); 87.65 (CH-1"); 132.85 (C-5); 144.37 (CH-8);
150.83 (C-4); 151.87 (CH-2); 161.73 (C-6); 172.21

(CO). TR (KBr): v=3354, 2962, 1597, 1499, 1405,
1335, 1212, 1119, 1086, 1055, 645 cm ™.

4.74. 6-[ N,N-(Diisopropylamino)methyl]-9-(2-deoxy-p-p-
erythro-pentofuranosyl)purine (12f)

Prepared from 6f (400 mg) by deprotection method A to
give 145 mg (60%) of 12f as white foam. [od2 —-159
(¢ =2.08, H,O). Exact mass (FAB HR MS) found:
350.2185; calcd for C17H,gNsO5: 350.2192. FAB MS mi/z
(%): 350 (MHT", 53); 234 (47); 190 (41); 148 (23); 134
(100); 114 (97); 100 (23). "H NMR (400 MHz, DMSO-
dg): 1.02 (d, 12H, J,;. = 6.6, (CH3),CH); 2.34 (ddd, 1H,

Jgem = 13.3, J2b1/763 Jypy = 3.3, H-2'b); 2.79 (ddd,
1H, Jgem—133 Tyay =713, Ty, 5 —59 H-2"a); 3.13 (p,
2H Jyic = 6.6, CH(CHs3),); 3.52 and 3.62 (2x dd, 2H,

Joem = 11.8, J5 4 = 4.6, H-5); 3.89 (td, 1H, Jy 5 = 4.6,
Jyy =3.0, H-4"); 4.03 (s, 2H, CH;,N); 4.44 (ddd, 1H,
Jyy =59,33,Jyy =3.0,H-3');6.46 (t, 1H,J y = 7.3,
6.3, H-1'); 8.72 (s, 1H, H-8); 8.84 (s, 1H, H2) lQCNMR
(100 6 MHz, DMSO- dg): 2091 ((CH3)2CH) 39.32
(CH,-2"); 45.46 (CH,N); 48.46 (CH(CH3),); 61.80 (CH»-
5"); 70.90 (CH-3’); 83.80 (CH-1"); 88.14 (CH-4"); 132.85
(C-5); 144.24 (CH-8); 150.52 (C-4); 151.79 (CH-2);
161.63 (C-6). IR (KBr): v = 3401, 2965, 1595, 1497, 1400,
1333, 1211, 1096, 1058, 647 cm ™'

4.75. 6-[(/N-Benzyl-N-methylamino)methyl]-9-(p-p-ribo-
furanosyl)purine (11g)

Prepared from 5g (390 mg) by deprotection method A to
glve 170 mg (84%) of 11g as yellowish hygroscopic solid.
0]y —36.6 (c=227, MeOH). Anal. caled for
C19H23N5O4 HzOZ C, 5657, H, 625, N, 1736, found:
C, 56.55; H, 6.31; N, 17.05. Exact mass (FAB HR
MS) found: 386.1836; calced for C9H»4NsO4: 386.1828.
FAB MS m/z (%): 386 (MH™, 4); 254 (23); 162 (16);
147 (8); 134 (34); 91 (100). 'H NMR (500 MHz,
DMSO-dg): 2.17 (s, 3H, CH;3N); 3.58 (ddd, 1H,
J _121J5bOH_61 J5b4’_41 H5b) 367(5
2H CH,Ph); 3.69 (ddd, 1H, Jgem = 12.1, J5, 05 = 5.0,
Jy.o =43, H-5'a); 398 (q, 1H, J4,‘5, =43, 4.1
Jyy =3.1, H-4"); 405 (s, 2H, CHypur); 4.19 (q, 1H,
J3/OH —49 J3 2/ —49 Jg/4/ —31 H 3) 465 (q, 1H
Jyon =060, Jyy =58, Jy; /—49 H-2); 5.12 (t, 1H,
Jous = 6.1, 5.0, OH-5"); 525 (d, 1H, Jouy =49,
OH-3"); 5.54 (d, 1H, Jou» = 6.0, OH-2’); 6.04 (d, 1H,
Jyy =58, H-1"); 7.23 (m, 1H, H-p-Ph); 7.31 (m, 2H,
H-m-Ph); 7.37 (m, 2H, H-0-Ph); 8.80 (s, 1H, H-8); 8.92
(s, 1H, H-2). '>*C NMR (125.8 MHz, DMSO-d): 42.08
(CH;3N); 57.13 (CHypur); 61.35 (CH,Ph); 61.50 (CH,-
5%); 70.55 (CH-3'); 73.81 (CH-2"); 85.92 (CH-4'); 87.75
(CH-1"); 127.08 (CH-p-Ph); 128.29 (CH-m-Ph); 128.96
(CH-0-Ph); 133.53 (C-5); 139.04 (C-i-Ph); 144.81 (CH-
8); 151.07 (C-4); 151.85 (CH-2); 157.85 (C-6). IR
(KBr): v=3401, 2795, 1598, 1497, 1454, 1405, 1334,
1210, 1080, 1055, 646 cm ™.

4.76. 6-[(N-Methyl-N-phenylamino)methyl]-9-(p-p-ribo-
furanosyl)purine (11h)

Prepared from 5h (350 mg) by deprotection method Ato
give 160 mg (89%) of 11h as white foam. [«]f, — 50.3
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(¢ =3.60, CHCI3). Exact mass (FAB HR MS) found:
372.1678; caled for C;gH,,Ns504: 372.1672. FAB MS
miz (%): 372 (MH™*, 19); 240 (23); 134 (36). '"H NMR
(400 MHz, DMSO-dg): 3.22 (s, 3H, CH3N); 3.56 (ddd,
1H, Jgem = 12.0, Jypon = 6.0, J5p o = 4.1, H-5'b); 3.68
(ddd, IH, Jgem— 12.0, Js,0n =152, JS/ + =42, H-
5'a); 3.97 (q, 1H, Jyy =42, 41, Jyy =3.6, H-4');
4 18 (q, IH J3/OH —49 J';’z/ —47 J3/4/ = 3 6 H 3’)
465 (q, IH ‘]2IOH —60 Jz’l/ —58 Jz/';’ —47 H2l)
4.99 (s, 2H, CH,N); 5.10 (t, 1H, Jous = 6.0, 5.2, OH-
57); 5.25 (d IH, Jouy =49, OH-3'); 554 (d, 1H,
JOHZ’_60 OHZ) 602 (d IH J12/—58 Hl/)
6.55 (m, 1H, H-p-Ph); 6.76 (m, 2H, HoPh) 7.08 (m,
2H, HmPh) 8.83 (s, 1H, H-8); 885(s 1H, H-2). ’C
NMR (100.6 MHz, DMSO-dg): 39.85 (CH3N) 53.08
(CH;,N); 61.47 (CH,-5"); 70.53 (CH-3"); 73.75 (CH-2');
85.93 (CH-4'); 87.77 (CH-1’); 111.95 (CH-0-Ph);
11598 (CH-p-Ph); 129.03 (CH-m-Ph); 132.44 (C-5);
144.86 (CH-8); 149.09 (C-i-Ph); 150.96 (C-4); 152.00
(CH-2); 15891 (C-6). IR (CHCIl;): v =3305, 2825,
1596, 1507, 1418, 1335, 1116, 1083, 1048, 645 cm™".

4.77. 6-[(N-Methyl- N-phenylamino)methyl]-9-(2-deoxy-f-
D-erythro-pentofuranosyl)purine (12h)

Prepared from 6 h (230 mg) by deprotection method A
to glve 110 mg (80%) of 12h, as white foam.
o]y +11.7 (c=2.58, MeOH). Anal. caled for
C,3H,0NsO5-H,O: C, 57.90; H, 6.21; N, 18.76; found:
C, 57.86; H, 5.85; N, 18.39. Exact mass (FAB HR
MS) found: 378.1559; caled for C;gH, NsO3;Na:
378.1542. FAB MS miz (%): 378 (M+Na*, 8); 240
(41); 224 (17); 160 (23); 147 (35); 134 (81); 77 (51). 'H
NMR (400 MHz, DMSO-ds): 2.34 (ddd, 1H,
gem 133 J2b1/—63 Jz/ 3/—35 H2,b) 279(ddd
1H, Jgem = 13.3, Jyuy = 7.1, Jy,y = 6.0, H-2a); 3.21
(s, 3H, CH;3N); 3.52 and 3.62 (2x dt, 2H, Jeem = 11.7,
JS/‘OH = 57, JS/,4/ = 46, H'Sl), 388 (td, 1H, J4/’5’ == 46,
Jyy =3.0, H-4"); 444 (ddt, 1H, Jyy =6.0, 3.5,
J3’OH —42 J';’4/ =3. 0 H- 3,) 498 (S 2H, CHzN),
498 (t, 1H, Jouy =5.7, OH-5); 535 (d, IH,
Jony =42, OH-3"); 6.46 (t, 1H, Jy» = 7.1, 6.3, H-1");
6.55 (m, 1H, H-p-Ph); 6.76 (m, 2H, H-o0-Ph); 7.08 (m,
2H, HmPh) 8.79 (s, 1H, H-8); 884(s 1H, H-2). *°C
NMR (100.6 MHz, DMSO-dg): 39.32 (CH,-2'); 39.84
(CH3-N); 53.08 (CH,-pur); 61.74 (CH,-5"); 70.83 (CH-
3"); 83.90 (CH-1"); 88.17 (CH-4'); 111.94 (CH-0-Ph);
115.95 (CH-p-Ph); 129.01 (CH-m-Ph); 132.43 (C-5);
144.75 (CH-8); 149.08 (C-i-Ph); 150.66 (C-4); 151.90
(CH-2); 158.76 (C-6). IR (KBr): v = 3408, 3066, 2820,
1598, 1507, 1419, 1334, 1210, 1096, 1056, 750, 645 cm ™.

4.78. 6-[(/N-Acetyl-N-cyclopropylamino)methyl]-9-(p-p-
ribofuranosyl)purine (11i)

Prepared from 5i (450 mg) by deprotection method B to
give 180 mg (79%) of 11i as white hygroscopic solid (mp
~50°C). [o ] —26.8 (¢ =3.53, H,O). Anal. calced for
C16H21N505 1/2H,0: C, 51.61; H 6.08; N, 18.81; found:
C, 51.84; H, 6.09; N, 18.38. Exact mass (FAB HR MS)
found: 364.1631; caled for C¢H,,NsOs: 364.1621. FAB
MS miz (%0): 364 (MH?, 31); 232 (100); 190 (52); 134
(37). "H NMR (500 MHz DMSO-ds): 0.79 and 0.89 (2x

m, 4H, CH,-cycloprop); 2.20 (s, 3H, CH3;CO); 2.99 (tt,
1H, J.,i=7.0, 3.9, CH-cycloprop); 3.57 (ddd, 1H,
Jgem = 12.0, Jspon = 5.9, Jspy = 4.1, H-5'b); 3.68
(ddd IH Jgem 120 JS'aOH_53 J534’—4O H5d)
3.97 (q, 1H, Jys =41, 40, Jyy = 3.5 H-4"); 418 (q,
IH J%’OH —47 J3/2’ —42 J';’4/ —37 H 3/) 464 (q,
IH Jz/lf —58 JZ'OH —57 J213/ —42 H2’) 491 (2)(
d, 2H. Jgem = 17.6, CH,N); 5.11 (t, 1H, JOH5,759 5.3,
OH-5'): 5.25 (d, 1H, Joyx — 4.7, OH-3"); 5.55 (d, 1H,
Jour = 5.7, OH-2"); 6.03 (d, 1H, J; y = 5.8, H-1'); 8.79
(s, 1H, H-8); 8.83 (s, 1H, H-2). 3¢ 'NMR (125.8 MHz,
DMSO-dg): 9.18 (CH,-cycloprop); 22.55 (CH;CO);
31.67 (CH-cycloprop); 48.29 (CH,N); 61.50 (CH,-5');
70.56 (CH-3"); 73.82 (CH-2'); 85.93 (CH-4'); 87.77 (CH-
1'); 131.73 (C-5); 144.63 (CH-8); 150.81 (C-4); 151.90
(CH-2); 158.19 (C-6); 173.12 (CO). IR (KBr): v = 3400,
3012, 1635, 1596, 1498, 1420, 1403, 1335, 1211, 1121,
1083, 1055, 647 cm ™!

4.79. 6-[(N-Acetyl-N-cyclopropylamino)methyl]-9-(2-
deoxy-f-p-erythro-pentofuranosyl)purine (12i)

Prepared from 6i (460 mg) by deprotection method B to
give 225 mg (82%) of 12i as white hygroscopic solid (mp
129-131 °C). [« ] — 7.6 (¢ =2.10, H,0O). Anal. calcd for
CisH21NsO4: C, 55.32; H, 6.09; N, 20.16; found: C,
54.95; H, 6.17; N, 20.09. Exact mass (FAB HR MYS)
found: 370.1494; caled for C;sH, NsO4+Na: 370.1491.
FAB MS m/z (%): 370 (M+Na™, 28); 348 (MH", 6);
254 (17); 232 (31); 209 (12); 133 (88). 'H NMR
(400 MHz, DMSO-dg): 0.78 and 0.88 (2x m, 2x 2H,
CHz-cycloprop) 2.20 (s, 3H, CH5CO); 2.34 (ddd, 1H,
Joem = 13.3, Sy = 6.3, Jop, 3 = 3.5, H-2'b); 2.79 (ddd,
IH, Joem =13.3, Jy,p =73, Jy,y = 5.9, H-2'a); 2.98
(tt, 1H, Jyic=7.0, 3.9, CH-cycloprop); 3.52 and 3.62
(2x dt, 2H, Jgem = 12.0, Jyon = 54, J5 4 = 4.6, H-5');
3.89 (1d, 1H, Jyg =4.6, Jyy =3.0, H4'); 445 (ddt,
IH, J3/‘2/ == 59, 35, J3/AOH = 41, J3/14/ = 30, H'3/),
4.92 (s, 2H, CH,N); 5.00 (t, 1H, Jopy = 5.4, OH-5);
536 (d, 1H, Joyy =4.1, OH-3'); 647 (dd, 1H,
Jyy =123, 6.3, H-1'); 8.70 (s, 1H, H-8); 8.82 (s, 1H,
H-2). °C NMR (100.6 MHz, DMSO-d,): 9.15 (CH>-
cycloprop); 22.53 (CH;CO); 31.63 (CH-cycloprop);
39.36 (CH,-2'); 48.24 (CH,;N); 61.74 (CH,-5"); 70.83
(CH-3"); 83.86 (CH-1'); 88.17 (CH-4"); 131.72 (C-5);
144.52 (CH-8); 150.49 (C-4); 151.79 (CH-2); 158.04 (C-
6); 173.06 (CO). IR (KBr): v = 3392, 3269, 1626, 1594,
1500, 1422, 1404, 1332, 1210, 1097, 1060, 645 cm ™.

4.80. 6-[V,N-Bis(2-hydroxyethyl)aminomethyl]-9-(§-p-
ribofuranosyl)purine (11j)

Prepared from 5j (260 mg) by deprotection method A to
give 120 mg (90%) of 11j as yellow hygroscopic oil.
Product was purified by extraction of aqueous solution
with Et,O (removing of methyl toluate) and by chroma-
tography on reverse phase (C-18, mobile phase—H,O/
MeOH). Exact mass (FAB HR MS) found: 370.1742;
caled for C15H24N506 370.1727. FAB MS ml/z (%):
392 (M+Na®, 58); 370 (MH", 17); 238 (13); 134 (11);
115 (100). 'H NMR (400 MHz, DMSO-ds): 2.69 (m,
4H, CH,N); 3.47 (m, 4H, CHZO) 3.57 (dd, 1H,
Joem = 12.0, Jsp,o =4.0, H-5b); 3.68 (ddd, IH,
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Joem = 12.0, Jg,y = 4.1, H-5a); 3.97 (q, 1H, Jy 5 = 4.1,
4.0, Jyy = 3.7, H-4'); 4.16 (s, 2H, CHa-pur); 4.19 (dd,
IH, Jyy=48, Jyy=37, H3) 461 (dd, I1H,
Jyy =51, Juy =48, H2); 6.03 (d, 1H, Jyz =57,
H-1'): 8.84 (s, 1H, H-8); 8.87 (s, 1H, H-2). 3C NMR
(100.6 MHz, DMSO-dg): 55.19 (CH,-pur); 56.97
(CH,N); 59.15 (CH,O); 61.48 (CH,-5"); 70.45 (CH-3");
73.97 (CH-2'); 85.97 (CH-4"); 87.85 (CH-1'); 132.88
(C-5); 144.67 (CH-8); 150.92 (C-4); 151.78 (CH-2);
159.41 (C-6). IR (KBr): v=3428, 1601, 1585, 1499,
1406, 1334, 1212, 1082, 1048, 646 cm ™

4.81. 6-[ N, N-Bis(2-hydroxyethyl)aminomethyl]-9-(2-
deoxy-f-p-erythro-pentofuranosyl)purine (12j)

Prepared from 6j (300 mg) by deprotection method A to
give 140 mg (78%) of 12j as white hygroscopic oil. Puri-
fication of product was accomplished analogously as
above (see 11j). [o]2y) — 17.3 (¢ = 2.13, H,0). Anal. calcd
for C;5H»3N5051/2H,0: C, 49.72; H, 6.68; N, 19.33;
found: C, 49.86; H, 6.62; N, 18.91. Exact mass (FAB
HR MS) found: 354.1769; calcd for C;5H>4N;5Os:
354.1777. FAB MS m/z (%): 354 (MH™, 60); 238 (43);
174 (100); 134 (23). '"H NMR (400 MHz, DMSO-dj):
2.35 (ddd, 1H, Jgem = 13.3, Sy = 6.3, Joy, 3 = 3.4, H-
2'b); 2.69 (m, 4H CH,N); 2.79 (ddd, 1H, Jgem = 13.3,
Joyar =72, Jy,y = 6.0, H-2'a); 3.46 (m, 4H, CH20);
3.53 and 3.62 (2x dd, 2H, Jgem = 11.7, J5 4 = 4.5, H-
57); 3.89 (td, 1H, Jy 5y =4.5, Jyy = 3.0, H-4'); 4.15 (s,
2H, CH,-pur); 4.45 (ddd, 1H, Jyy =16.0, 3.4,
Jyy =3.0, H-3'); 648 (t, IH, Jyy =72, 6.3, H-1);
8.79 (s, 1H, H-8); 8.86 (s, 1H, H-2). 3¢ NMR
(100.6 MHz, DMSO-dy): 39.40 (CH2-2/); 55.19 (CH,-
pur); 56.98 (CH,N); 59.20 (CH,0); 61.74 (CH,-5');
70.83 (CH-3'); 83.88 (CH-1"); 88.20 (CH-4'); 132.88
(C-5); 144.57 (CH-8); 150.61 (C-4); 151.68 (CH-2);
159.34 (C-6). IR (KBr): v=13392, 1597, 1585, 1497,
1402, 1334, 1212, 1093, 1057, 646 cm ™.

4.82. 6-[(2-Acetylhydrazinyl)methyl]-9-(§-p- ribofurano-
syD)purine (11k)

Prepared from 5k (200 mg) by deprotection method B to
give 79 mg (80%) of 11k as white lyophilized solid. Exact
mass (FAB HR MS) found: 339.1416; calcd for
C13H19N605 339.1417. FAB MS miz (%)) 339 (MH

95); 207 (23); 148 (54); 134 (20). '"H NMR (400 MHz,
DMSO-dg): 1.74 (s, 3H, CHj); 3.57 (ddd, 1H,
Jgem 120 J5b0H760 J5b4/—42 H5b) 369
(ddd lH Jgem 120 JSdOH_53 J5/d4/—41 H'
5'a); 398 (q, IH, Jysy =42, 4.1, Jyy =3.6, H-4);
4 19 (td 1H J%’OH —49 J3’2/ —49 J;l4/ —36 H 3/)
4.30 (d, 2H, Jcp,, NH = 5.8, CH2NH) 4.64 (q, 1H,
Jyog =58, Jyy =57, Jyy =49, H-2'); 5.12 (t, 1H,
JOH<5’ - 60, 53, OH-S,), 526 (d, lH, JOH,3’ - 49,
OH-3); 5.54 (d, 1H, Jou» = 5.8, OH-2'); 5.60 (dt, 1H,
Inm.crz = 5.8, Inunm = 6.4, NH-CH,); 6.04 (d, 1H,
Jyy =57, H-1"); 8.81 (s 1H, H-8); 8.90 (s 1H, H-2);
(100.6 MHZ, DMSO—d(,): 20.84 (CHy); 52.00 (CH,NH);
61.46 (CH,-5'); 70.49 (CH-3'); 73.83 (CH-2'); 85.89
(CH-4"); 87.77 (CH-1); 132.59 (C-5); 144.79 (CH-8);
150.90 (C-4); 151.89 (CH-2); 157.44 (C-6); 168.36

(CO). IR (KBr): v=3392, 3292, 1654, 1600, 1585,
1498, 1405, 1335, 1211, 1122, 1085, 1055, 645 cm ™.

4.83. 6-[(Piperidin-1-yl)methyl]-9-(p-p-ribofurano-
syl)purine (111)

Prepared from 51 (600 mg) by deprotection method A to
give 195 mg (65%) of 111 as white hygroscopic solid (mp
80-82°C). [a]y —32.5 (¢=126, H,0). Exact mass
(FAB HR MS) found: 350. 1818 calcd for C16H24N504
350.1828. FAB MS m/z (%): 350 (MH™, 22); 218 (28);
134 (8). '"H NMR (500 MHz, DMSO-dq): 1.33 (m, 2H,
CH,-pip); 1.45 (p, 4H, J,ic = 5.8, CH,-pip); 2.47 (bm,
4H, CH,N-pip); 3.57 (ddd, 1H, Jgem =12.0,
Jsvon =57, Jspy =4.0, H-5'b); 3.68 (ddd, IH,
Joem = 12.0, J5,0n = 5.3, Jy,0 = 4.2, H-5"a); 3.92 (s,
2H, CH,N); 3.98 (q, I1H, Jyy = 4.2, 40 Jyy =33, H-
4) 419 (q, lH J3/2’ —49 J';/OH —46 J3’4’ —33 H'
3) 4.65 (q, 1H JZ’OH _JZ’I’ =5. 8 J2’3’ =49, H- 2,)
5.13 (t, 1H, JOHS/fS7 5.3, OH-5); 5.27 (d, 1H,
JOH';’ —46 OH 3/) 5 57 (d IH JOHZ/ - 5 8 OH 2’)
6.03 (d, 1H, Jy » = 5.8, H-1"); 8.79 (s, 1H, H-8); 8.88 (s,
1H, H-2). 13C NMR (125.8 MHz, DMSO-dg): 23.90 and
25.74 (CH,-pip); 54.32 (CH,N-pip); 58.83 (CH,N);
61.47 (CH,-5"); 70.55 (CH-3'); 73.78 (CH-2'); 85.92
(CH-4"); 87.70 (CH-1"); 133.56 (C-5); 144.80 (CH-8);
151.02 (C-4); 151.77 (CH-2); 157.40 (C-6). IR (KBr):
v = 3402, 2936, 2856, 1598, 1499, 1407, 1334, 1210,
1102, 1056, 646 cm ™"

4.84. 6-[(Piperidin-1-yl)methyl]-9-(2-deoxy-p-p-erythro-
pentofuranosyl)purine (121)

Prepared from 61 (480 mg) by deprotection method A to
give 228 mg (81“ 0) of 121 as white hygroscopic solid (mp
~60 °C). [o ] —16.6 (¢ =247, H,O). Anal. calcd for
C16H23N503 HzO C 54, 69 H 717 N 19. 93 found:
C, 54.44; H, 7.08; N, 19.45. Exact mass (FAB HR
MS) found: 334.1888; calcd for C;sH,4NsO5: 334.1879.
FAB MS m/z (%): 334 (MH™, 97); 218 (100); 134 (45).
'"H NMR (400 MHz, DMSO dg): 1.32 (m, 2H, CH,-
pip); 1.45 (p, 4H, J,;c = 5.7, CH,-pip); 2.34 (ddd, 1H,
Joem = 13.3, Jypy = 6.3, Jopy = 3.5, H-2'b); 2.46 (bt,
4H, Jyic. = 5.7, CH,N-pip); 2.79 (ddd, 1H, Jgem = 13.3,
Joyar =14, Jy,y = 5.9, H-2'a); 3.52 and 3. 62 (2x ddd,
2H, Jgem =118, Jgg =4.6, H-5); 3.89 (td, 1H,
Jys =46, Jyy =3.0, H-4'); 3.90 (s, 2H, CH,N); 445
(dt, 1H, Jyy =59, 3.5, Jyy =30, H3’) 5.00 (bs,
1H, OH 5); 5.38 (bs, 1H, OH-3'); 647 (t, 1H,
Jyy =174, 6.3, H-1"); 8.74 (s 1H, H-8); 8.87 (s, 1H,
H-2). '3C NMR (100.6 MHz, DMSO-d,): 23.92 and
25.75 (CH,-pip); 39.37 (CH»,-2'); 54.33 (CH,N-pip);
58.84 (CH;,N); 61.76 (CH,-5); 70.86 (CH-3'); 83.87
(CH-1"); 88.17 (CH-4'); 133.58 (C-5); 144.69 (CH-8);
150.72 (C-4); 151.68 (CH-2); 157.35 (C-6). IR (KBr):
v =3413, 2935, 2855, 1598, 1497, 1403, 1332, 1210,
1100, 1057, 646 cm™"

4.85. 6-[(Morpholin-4-yl)methyl]-9-(B-p-ribofurano-
syl)purine (11m)

Prepared from Sm (340 mg) by deprotection method A
to give 116 mg (69%) of 11m as yellowish hygroscopic
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solid (mp ~60 °C). [oc]lz)o —34.3 (¢ =2.07, H,0O). Exact
mass (FAB HR MS) found: 352.1617; calcd for
C15H22N505 352.1621. FAB MS m/z (0/0) 352 (MH
100); 220 (98); 134 (33). '"H NMR (400 MHz, DMSO—
dg): 2.52 (m, 4H, CH,;N-morph); 3.54 (m, 4H, CH,O-
morph); 3.57 (ddd, 1H, Jgem =12.0, Jspon = 6.0,
Jspy =40, H-5b); 3.69 (ddd, 1H, Jeem =12.0,
Jsy.on = 5.2, Jy.o = 4.9, H-5a); 3.96 (s, 2H, CH;,N);
398 (q, IH, Jy s =4.2,4.0, Jyy = 3.5, H-4); 4.19 (td,
lH J3’ H—SO J3/2’ —49 J3/4’ —35 H- 3/) 4.65 (q,
1H J2/0H76O J2/1’ —58 J2/3’ —49 H2) 5 11 (t
1H JOHAS/ —60 52 OH 5/) 525 (d IH JOH,3’ - 50
OH-3'); 5.54 (d, 1H, Jouy = 6.0, OH-2"); 6.03 (d, 1H,
Jyy =158, H-1); 8.80 (s, 1H, H-8); 8.90 (s, 1H, H-2).
3C NMR (100.6 MHz, DMSO- dg): 53.89 (CH,N-
morph); 58.69 (CH,N); 61.75 (CH,-5"); 66.63 (CH,O-
morph); 70.81 (CH-3'); 74.08 (CH-2'); 86.19 (CH-4');
88.03 (CH-1'); 133.81 (C-5); 145.19 (CH-8); 151.38 (C-
4); 152.09 (CH-2); 157.10 (C-6). IR (KBr): v =3360,
2825, 1599, 1499, 1455, 1407, 1335, 1210, 1114, 1057,
865, 647 cm™!

4.86. 6-[(Morpholin-4-yl)methyl]-9-(2-deoxy-p-p-erythro-
pentofuranosyl)purine (12m)

Prepared from 6m (550 mg) by deprotection method A
to give 275 mg (85%) of 12m as yellowish hygroscopic
solid (mp 128-130°C). [o]}y —18.4 (c=1.81, H,0).
Anal. caled for C;sH,;NsO4H,O: C, 50.98; H, 6.56;
N, 19.82; found: C, 50.82; H, 6.28; N, 19.56. Exact mass
(FAB HR MS) found: 336.1680; calcd for C;sH»,N5Oy4:
336.1672. FAB MS m/z (%): 336 (MH™, 19); 220 (100);
134 (52). '"H NMR (400 MHz, DMSO-de): 2.35 (ddd,
IH, Jgem =134, Jypyr = 6.3, Jypy = 3.5, H-2'b); 2.51
(m, 4H, CH,;N- morph) 279 (ddd, 1H, Jgem = 13.4,
Jyar =713, Jy,y =59, H-2'a); 3.52 (ddd, 1H,
Jgem 118 JS’bOH_SS J5/b4’—46 H5b) 3.54 (m
4H, CH,O- morph) 3.62 (ddd, 1H, Jgem =118,
Jsaon =55, Jy,o =46, H-5a); 3.89 (td, IH,
J4’5’ —46 J4’3/ —30 H4) 3.95 (S 2H CHzN) 445
(m lH J';/Z/ —59 3 5 ‘]3/OH —42 J3/4/ - 30 H 3,)
5.00 (t, 1H, JOHsr—58 5.5, OH-5); 5.36 (d, 1H,
Jony =42, OH-3"); 6.47 (t, 1H, Jyy = 7.3, 6.3, H-1');
8.76 (s, 1H, H-8); 8.88 (s, IH, H-2). '*C NMR
(100.6 MHz, DMSO-dg): 39.36 (CH2—2/); 53.60 (CH,N-
morph); 58.40 (CH,N); 61.73 (CH,-5"); 66.34 (CH,O-
morph); 70.83 (CH-3'); 83.87 (CH-1"); 88.17 (CH-4');
133.53 (C-5); 144.82 (CH-8); 150.79 (C-4); 151.72 (CH-
2); 156.69 (C-6). IR (KBr): v = 3402, 2819, 1599, 1498,
1455, 1403, 1334, 1210, 1112, 1056, 863, 645 cm ™'

4.87. 6-|(Thiazolidin-3-yl)methyl]-9-(B-p-ribofurano-
syl)purine (11n)

Prepared from 5n (450 mg) by deprotection method A to
glve 148 mg (67%) of 1lm as lyophilized solid.
[ —38.1 (¢c=273, H,0). Anal. caled for
C14H9Ns04S-H,0O: C, 45.27; H, 5.70; N, 18.86; found:
C, 45.12; H, 5.43; N, 18.42. Exact mass (FAB HR
MS) found: 354.1234; calcd for C4H,oN50,4S:
354.1236. FAB MS m/z (%): 354 (MH", 22); 222 (17);
134 (13). '"H NMR (400 MHz, DMSO-d,): 2.94 (t, 2H,
Juic = 6.4, H-5-thiazolidine); 3.11 (t, 2H, Jy;. = 6.4, H-

4-thiazolidine); 3.57 (dd, 1H, Jgem = 12.0, Js1, 4 = 3.8,
H-5'b); 3.69 (dd, 1H, Jeem = 12.0, Jy, 4 = 4.2, H-5"a);
3.95 (s, 2H, H-2-thiazolidine); 3.98 (q, 1H, Jy 5y = 4.2,
3.8, Jyy =3, H-4); 417 (s, 2H, CH,N); 4.19 (dd,
IH, Jyy =150, Jyy =37 H-3); 464 (t, 1H,
Jyy =57, Jyy =50, H2’) 5.10 (bs, 1H, OH-5');
5.25 (bs, 1H, OH-3'); 5.54 (bs, 1H, OH-2'); 6.04 (d,
1H, J52/757 H-1'); 8.82 (s, 1H, H8) 8.91 (s, 1H,
H-2) 3C NMR (100.6 MHz, DMSO- ds): 29.19 (CHz-
S5-thiazolidine); 52.74 (CH,-2-thiazolidine); 58.15 (CH,-
4-thiazolidine); 61.08 (CH,N); 61.44 (CH,-5'); 70.48
(CH-3'); 73.83 (CH-2'); 85.89 (CH-4); 87.81 (CH-1");
133.12 (C-5); 144.98 (CH-8); 151.16 (C-4); 151.96 (CH-
2); 157.61 (C-6). IR (KBr): v = 3425, 1600, 1499, 1405,
1335, 1210, 1120, 1083, 1051, 645 cm™".

4.88. 6-[(Indol-1-yl)methyl]-9-(B-p-ribofuranosyl)purine
(11p)

Prepared from 5p (175 mg) by deprotection method Ato
give 85 mg (93%) of 11p as yellowish foam. [u ] -32.7
(¢ =1.99, MeOH). Exact mass (FAB HR MS) found:
382.1532; caled for Ci9H,)Ns5O4: 382.1515. FAB MS
mlz (%): 382 (MHY, 52); 250 (100); 134 (14); 117 (38).
1H NMR (400 MHz, DMSO- dg): 3.57 (ddd, 1H,
gem 120 JSbOH_60 J5/b4/—41 HS,b) 368
(ddd IH Jgem=120 JSaOH_52 J5/ 4/—42 H-
5'a); 3.97 (q, 1H, Jyg =42, 4.1, Jyy =3.5 H-4);
419(td IH J}/OH—SO J3/2/ —48 J3/4/—35 H3)
4.64 (q, IH JZ’OH —60 J2’1/ —57 J2/3’ —48 HZ/)
5.09 (t, 1H, Jous = 6.0, 5.2, OH-5'); 5.24 (d, 1H,
JOH3/ - 50 OH 3,) 5 53 (d lH JOHZ/ —60 OH 2/)
5.86 (s, 2H, CH,N); 6.03 (d, 1H, J 1y =57, H-1);
6.46 (dd, 1H, J3,=3.2, J5;7;=0.8, H-3-indole); 6.98
(ddd, 1H, J5’4 =17.9, J5’6 =17.0, J5’7 =1.1, H-5-ind01e);
7.06 (ddd, 1H, J6’7 = 82, J6‘5 = 70, J6,4 = 12, H-6-in-
dole); 7.49 (dq, lH, J7’6: 82, J7’5: 11, J7’3 20.8,
J74=0.8, H-7-indole); 7.52 (dt, 1H, Js5=7.9,
J46—12 J47—08 H41ndole) 7.54 (d IH
J>3=13.2, H-2-indole); 8.83 (s, 1H, H-8); 8.91 (s, 1H,
H-2). 13C NMR (100.6 MHz, DMSO- dg): 46.58 (CHz-
pur); 61.41 (CH,-5"); 70.48 (CH-3’); 73.79 (CH-2');
85.94 (CH-4'); 87.89 (CH-1'); 101.16 (CH-3-indole);
110.10 (CH-7-indole); 119.29 (CH-5-indole); 120.52
(CH-4-indole); 121.31 (CH-6-indole); 128.36 (C-3a-in-
dole); 129.98 (CH-2-indole); 132.09 (C-5); 136.19 (C-
7a-indole); 145.47 (CH-8); 151.30 (C-4); 152.17 (CH-
2); 155.65 (C-6). IR (KBr): v = 3422, 1600, 1498, 1463,
1400, 1335, 1208, 1120, 1082, 1053, 744, 645 cm ™"

4.89. 6-[(Pyrazol-1-yl)methyl]-9-(B-p-ribofurano-
syl)purine (11q)

Prepared from 5q (205 mg) by deprotection method A to
grve 82 mg (83%) of 11q as white solid (mp 76-78 °C).
)% —402 (¢c=293, MeOH). Anal. calcd for
C14H6NgO4H>0: C, 48.00; H, 5.18; N, 23.99; found:
C, 48.06; H, 4.97; N, 23.56. Exact mass (FAB HR
MS) found: 333.1305; calcd for C;4H;7NgO4: 333.1311.
FAB MS mi/z (%): 333 (MH", 59); 201 (44); 133 (13).
1H NMR (400 MHz, DMSO dg): 3.57 (ddd, 1H,
&em 118 JSbOH_58 J5b4/—42 H5'b) 369
(ddd 1H Jgem_ 11 8 JSa,OH —5 1 J5/3A4/ —42 H-
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5'a); 3.98 (q, 1H, Jy s = 4.2, Jyy = 3.5, H-4'); 419 (td,
lH J3/ H—SO J3/2/—48 J;’4/—35 H3) 464 (q,
IH, Jyony =59, Jyy =57, Jyy =48, H-2'); 510 (t,
IH, Jops = 5.8, 5.1, OH-5"); 5.25 (d, 1H, Jouy = 5.0,
OH 37); 5.56 (d, 1H, Jog» = 5.9, OH-2'); 5.81 (s, 2H,
CH,-pur); 6.04 (d, 1H Jyy = 57 H-17); 6.28 (t, 1H,
Ja3 =18, Jys5=2.1, H-4-pyrazole); 7.41 (dd, 1H,
J34=1.8, J35=04, H-3-pyrazole); 7.92 (dd, 1H,
Js4=2.1, JS;—O4 H-5-pyrazole); 8.87 (s, 2H, H-8
and H-2). BC NMR (100.6 MHz, DMSO-dg): 51.87
(CH»-N); 61.41 (CH,-5); 70.48 (CH-3'); 73.84 (CH-
2"); 85.92 (CH-4"); 87.87 (CH-1"); 105.50 (CH-4-pyra-
zole); 131.63 (CH-5-pyrazole); 132.14 (C-5); 139.27
(CH-3-pyrazole); 145.40 (CH-8); 151.33 (C-4); 152.08
(CH-2); 155.07 (C-6). IR (KBr): v =13351, 3119, 1601,
1498, 1400, 1335, 1209, 1121, 1088, 1054, 760, 645 cm ™.

4.90. 6-[(4-Oxopyridin-1(4 H)-yl)methyl]-9-(B-p-ribofur-
anosyl)purine (11r)

Prepared from Sr (500 mg) by deprotection method B to
give 175 m% (70%) of 11r as white crystals (mp 202-
204 °C). —36.2 (¢=2.87, H,O). Anal. calcd for
C16H17N505 1/2H,0: C, 52.17; H, 4.93; N, 19.01; found:
C, 51.86; H, 4.85; N, 18.58. Exact mass (FAB HR MS)
found: 360.1300; calcd for C;¢H;3sN5Os: 360.1308. FAB
MS miz (%): 360 (MH™, 71); 228 (100); 134 (32); 96 (87).
'H NMR (400 MHz, DMSO-ds): 3.57 (br dt, 1H,
g,em_ 120 J5bOH —45 Js/b4/ —4 1 H S,b) 369 (br
dt 1H Jgem_ 120 JS’aOH —45 J5/14’ =4. 1 H-5’ a)
398 (q, 1H, Jyy =4.1, Jyy =3.6, H-4'); 419 (dd,
IH, Jyy =51, Jyg =3. 6, H- 3); 4.63 (t, 1H,
..]2/‘]’ = 56, J2"3/ = 51, H-2l), 5.12 (bt, 1H,
Jonsa = 4.5, OH-5"); 5.41 (bs, 1H, OH-3'); 5.64 (s,
2H, CH;N); 5.69 (bs, 1H, OH-2'); 6.05 (d, 1H,
Jyy =5.6, H-1"); 6.09 (m, 2H, H-3,5-py); 7.73 (m, 2H
H-2,6-py); 8.90 (s, 1H, H-8); 891 (s, 1H, H-2).
NMR (100.6 MHz, DMSO-d6): 55.53 (CHzN) 61. 38
(CH,-5"); 70.42 (CH-3'); 73.94 (CH-2); 85.93 (CH-4');
87.93 (CH-1'); 117.50 (CH-3,5-py); 131.65 (C-5);
142.25 (CH-2,6-py); 145.50 (CH-8); 151.18 (C-4);
152.21 (CH-2); 154.78 (C-6); 177.46 (C-4-py).

IR (KBr): v = 3401, 3221, 1646, 1606, 1554 1491, 1403,
1340, 1202, 1124, 1082 1064 646 cm ™!

4.91. 6-[(4-Oxopyridin-1(4 H)-yl)methyl]-9-(2-deoxy-p-p-
erythro-pentofuranosyl)purine (12r)

Prepared from 6r (515 mg) by deprotection method B to
give 297 m% (97%) of 12r as white crystals (mp 225-
227 °C). —19.8 (¢=3.07, H,O). Anal. calcd for
C16H17N504 H,O0: C, 53.18; H, 5.30; N, 19.38; found:
C, 53.38; H, 4.96; N, 18.97. Exact mass (FAB HR
MS) found: 344.1364; calcd for C;cHsNsOy4: 344.1359.
FAB MS m/z (%): 344 (MH*, 11); 228 (8). '"H NMR
(400 MHz, DMSO-ds): 2.36 (ddd, 1H, Jgem =13.3,
J2/b 1 = 6 4 Jz/b 3 = 3 7 H 2lb) 2 78 (ddd lH
Jf,em 13.3, Jyar = 7.1, Jy,y = 6.0, H-2'a); 3.52 (dd,
IH, Joem =11.8, Jspg =4.6, H-5'b); 3.62 (dd, 1H,
Jgem— 11.8, Js,o4 =4.8, H-5'a); 3.89 (td, lH,
Jyy =438, 4.6, Jyy =231, H-4'); 445 (dt, 1H,
Jyy =60, 3.7, Jyy =3.1, H-3'); 5.05 (bs, 1H, OH-

5'); 5.45 (bs, 1H, OH-3'); 5.63 (s, 2H, CH,N); 6.09 (m,
2H, H-3,5-py); 6.48 (t, 1H, Jyy = 7.1, 6.4, H-1'); 7.72
(m, 2H, H-2,6-py); 8.86 (s, 1H, H-8); 8.90 (s, 1H, H-
2). *C NMR (100.6 MHz, DMSO-d,): 39.21 (CH,»-2');
55.33 (CH,N); 61.43 (CH,-5'); 70.50 (CH-3'); 83.84
(CH-1"); 88.03 (CH-4"); 117.29 (CH-3,5-py); 131.47 (C-
5); 142.06 (CH-2,6-py); 145.26 (CH-8); 150.69 (C-4);
15191 (CH-2); 154.44 (C-6); 177.26 (C-4-py). IR
(KBr): v=13393, 3225, 1646, 1603, 1555, 1491, 1401,
1341, 1207, 1057, 645 cm ™!

4.92. 6-[(2-Oxopyridin-1(2 H)-yl)methyl]-9-(p-p-ribofur-
anosyl)purine (11s)

Prepared from 5s (610 mg) by deprotection method B to
give 220 mg g 2%) of 11s as white hygroscopic solid (mp
~90 °C). [o ] —34.4 (¢=3.14, H,O). Anal. caled for
C16H17N505 HzO C 50. 93 H 5. 08 N 18. 56 found:
C, 51.31; H, 4.93; N, 18.15. Exact mass (FAB HR
MS) found: 360.1299; caled for C;¢H gsNsOs: 360.1308.
FAB MS m/z (%): 360 (MH?, 34); 228 (100); 134 (22);
96 (10). '"H NMR (500 MHZ DMSO-dg): 3.57 (ddd,
1H, Jgem = 12.0, Jyp0n = 6.0, J5p o = 4.1, H-5'b); 3.69
(ddd, IH, Jgem =12.0, Jsaon =52, J5d4f =42, H-
5’a); 3.98 (q, 1H, Jyy =42, 4.1, Jyy =3.4, H-A4);
419 (td 1H J3/OH—49 J3/2/—48 J34/—34 H3,)
4.65 (q, IH J2’ H_60 Jz’l/—58 J2/3’ —48 H2/)
5.10 (t, 1H, Jops = 6.0, 52, OH-5"); 525 (d, IH,
JOH3/ —49 OH 3,) 5 57 (d lH JOHQ/ - 60 OH 2,)
5.60 (s, 2H, CH,N); 6.04 (d, 1H, J 2 =538, H-1');
6.29 (td 1H J5~6—68 J5,4—66 J5’3—14 H- 5py)
6.37 (ddd IH J34—89 J35—14 J36—06 H3py)
785 (ddd 1H J65—68 J64—21 J63—06 H6py)
8.81 (s, 1H, H-2); 8.82 (s, 1H, H-8). 3C NMR
(125.8 MHz, DMSO-dg): 49.75 (CH,N); 61.47 (CH,-
57); 70.54 (CH-3'); 73.83 (CH-2'); 85.95 (CH-4'); 87.86
(CH-1"); 105.21 (CH-5-py); 119.66 (CH-3-py); 131.68
(C-5); 140.71 (CH-4-py); 140.95 (CH-6-py); 144.91
(CH-8); 150.80 (C-4); 151.95 (CH-2); 155.99 (C-6);
161.72 (C-2-py). IR (KBr): v =3401, 1657, 1596, 1578,
1542, 1497, 1414, 1336, 1211, 1121, 1084, 1055,
646 cm ™!

4.93. 6-[(2-Oxopyridin-1(2 H)-yl)methyl]-9-(2-deoxy-p-b-
erythro-pentofuranosyl)purine (12s)

Prepared from 6s (515 mg) by deprotection method B to
give 297 mg2 (97%) of 12s as white crystals (mp 148—
150 °C). 9 _14.5 (¢ =3.32, H,O). Anal. calcd for
C16H17N504 C 55. 97 H 4. 99 N 20. 40 found: C
55.66; H, 5.12; N, 20.01. Exact mass (FAB HR MYS)
found: 344.1369; calcd for C;cH;sNsO4: 344.1359.
FAB MS miz (%): 344 (MH™, 8); 228 (82); 134 (16).
lH NMR (400 MHz, DMSO dg): 2.35 (ddd, 1H,
Joem = 13.3, Jypy = 6.4, Jy, 3 = 3.5, H-2'b); 2.80 (ddd,
IH, Joem =13.3, Jy,p =73, Jy,y =59, H-2'a); 3.52
and 3.62 (2x dt, 2H, Jgem =118, Jyoy =15.5,
Jyy =47, H-5); 3.89 (td, 1H, Jy 5 =4.7, Jy v = 3.0,
H-4'); 4.45 (ddt, 1H, Jyy =59, 3.5, Jyou =4.0,
Jyy =3.0, H-3'); 499 (t, IH, Joys = 5.5, OH-5);
5.37 (d, 1H, Jouy = 4.0, OH- 3) 5.58 (s, 2H, CH,N);
6.29 (td lH J5v6—68 J5’4—66 J5’3—14 H- Spy)
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637(ddd 1H J34—90 J35:14 J36 06 H3py)
6.48 (t, 1H, J1_2/773 6.4, H-1'); 7.47 (ddd, 1H,
J43—90 J45—66 J46—21 H4py) 7.85 (ddd lH
J65 68 J64—21 J63—06 H6py) 8.79 (S
H-8): 8.80 (s, 1H, H-2). B3C NMR (1()06MHz
DMSO-dg): 39.35 (CH»-2'); 49.71 (CH,N); 61.72
(CH,-5"); 70.81 (CH-3'); 83.96 (CH-1"); 88.20 (CH-4');
105.18 (CH-5-py); 119.65 (CH-3-py); 131.67 (C-5);
140.68 (CH-4-py); 140.94 (CH-6-py); 144.82 (CH-8);
150.50 (C-4); 151.85 (CH-2); 155.86 (C-6); 161.71 (C-2-
py). IR (KBr): v = 3444, 3282, 1660, 1601, 1579, 1538,
1491, 1417, 1339, 1216, 1103, 1063, 647 cm ™",

4.94. 6-[(2-Oxopyrrolidin-1-yl)methyl]-9-(B-p-ribofurano-
syl)purine (11t)

Prepared from 5t (280 mg) by deprotectron method B to
give 85 mg (61%) of 1t as foam. [o ] —32.0 (¢ =2.18,
H,0). Exact mass (FAB HR MS) found: 350.1455; calcd
for C;5H»oN50s: 350.1464. FAB MS m/z (%): 350 (MH™,
5); 218 (38); 134 (10). '"H NMR (500 MHz, DMSO-dG):
1.99 (m, 2H, H-4-pyrr); 2.30 (t, 2H, Jyi. = 8.4, H-3-pyrr);
3.48 (t, 2H, Jy.=7.2, H-5-pyrr); 3.57 (dd, I1H,

Joem = 12.0, Jspy =4.0, H-5'b); 3.69 (dd, 1H,
Joem = 12.0, J5, 4 = 4.1, H-5'2); 3.97 (q, 1H, Jy 5 = 4.1,
4.0, Jyy =36, H4) 419 (dd, 1H, Jyy =4.9,
Jyq =3.6, H- 3/) 4.63 (t, IH, Jy y =57, Jyy =49, H-
2'); 4.85 2x d, 2H, Jgem = 17.1, CH,N); 5.10 (bs, 1H,
OH-5"); 5.30 (bs, 1H OH-3"); 5.60 (bs, 1H, OH-2');
6.04 (d, 1H, J] 1o = 5.7, H-1'); 8.82 (s, 1H, H-8); 8.87 (s,
1H, H-2). *C NMR (100.6 MHz, DMSO-d): 17.76
(CH2-4-pyrr) 30.22 (CH,-3-pyrr); 43.64 (CH,N); 47.52
(CH,-5-pyrr); 61.44 (CH,-5'); 70.50 (CH-3'); 73.87
(CH-2"); 85.91 (CH-4'); 87.79 (CH-1"); 132.07 (C-5);
144.96 (CH-8); 151.03 (C-4); 152.00 (CH-2); 156.54 (C-
6); 174.68 (C-2-pyrr). IR (CHCL): v = 3318, 1675, 1598,
1495, 1419, 1335, 1121, 1084, 646 cm ™!

4.95. 6-[(2-Oxopyrrolidin-1-yl)methyl]-9-(2-deoxy-p-b-
erythro-pentofuranosyl)purine (12t)

Prepared from 6t (245 mg) by deprotection method B to
give 112 mg (78%) of 12t as white foam. [oc] —24.7
(C =223, Hzo) Anal. calcd for C15H19N504 H20 C,
52.62; H, 5.89; N, 20.46; found: C, 52.55; H, 5.78; N,
20.09. Exact mass (FAB HR MS) found: 334.1505; calcd
for CysHyoNsO4: 334.1515. FAB MS mlz (%): 334
(MH™, 8); 218 (100); 134 (17). "H NMR (400 MHz,
DMSO dg): 1.99 (m, 2H, H-4-pyrr); 2.30 (t, 2H
Jyie =78, H-3-pyrr); 2.35 (ddd, 1H, Jgem =13.3,
WYY —63 Jypy =3.5, H-2'b); 279 (ddd, 1H,
Joem = 13.3, Jy,p =71, Jy,y = 6.0, H-2'a); 3.48 (t,
2H, Jm—70 H-5- pyrr) 3.52 and 3.62 (2x dt, 2H,
Joem = 11.7, Json = 5.5, Jsy =4.6, H-5); 3.89 (td,
H, Jyy =46, Jyy =30, H4');, 445 (ddt, 1H,
J3/‘2’ == 60 3 5 ‘]3/‘OH —42 J3/_’4/ = 3 0 H 3,) 4 85 (S,
2H, CH,N); 499 (t, 1H, Jopgs = 5.5, OH-5); 5.36 (d,
IH, Jouy =4.2, OH3) 6.47 (t, 1H, Jy»y =17.1, 6.3,
H-1); 8.78 (s, 1H, H-8); 8.86 (s, 1H, H-2). 13C NMR
(100.6 MHz, DMSO-d): 17.75 (CH,-4-pyrr); 30.21
(CH2—3—pyrr); 39.40 (CH,-2'); 43.60 (CH,N); 47.49
(CH,-5-pyrr); 61.71 (CH»,-5'); 70.80 (CH-3’); 83.90
(CH-1"); 88.18 (CH-4'); 132.06 (C-5); 144.86 (CH-8);

150.71 (C-4); 151.89 (CH-2); 156.38 (C-6); 174.63 (C-2-
pyrr). IR (KBr): v=3397, 1671, 1596, 1493, 1465,
1420, 1402, 1333, 1211, 1094, 10356, 645 cm ™.

4.96. 6-[(2-Hydroxycarbonylpyrrolidin-1-yl)methyl]-9-(p-
p-ribofuranosyl)purine (11u)

Prepared from Su (190 mg) by deprotection method A
and subsequent treatment with aq NaOH (0.5 M) to
give 75 mg (78%) of 11u as white solid (mp 110-
112°C). [o } —21.7 (¢=2.53, H,0). Anal. calcd for
C16H21N5O6 1/2H,0: C, 49.48; H, 5.71; N, 18.03; found:
C, 49.16; H, 5.90; N, 17.66. Exact mass (FAB HR MS)
found: 380.1580; calcd for C;¢H»,N5O4: 380.1570. FAB
MS m/z (%): 380 (MH?, 100); 248 (44); 201 (49); 134
(39). '"H NMR (500 MHz DMSO-dg): 1.63-1.78 (m,
2H, H-4-pro); 1.88 (ddt, 1H, Jgem = 12.7, J3p4 = 8.5,
3.8, Jib2 =4.7, H-3b-pro); 2.10 (dq, 1H, Jeem = 12.7,
J3.2=9.3, J3pa=8.6, H-3a-pro); 2.65 (td, 1H,
éem—92 Jsp4=9.0, 7.1, H-5b-pro); 3.04 (ddd, 1H,
Joem = 9.2, Jsu4=71.3, 3.2, H-5a-pro); 3.58 (dd, 1H,
Joem =12.0, Js, 4 =4.0, H-5'b); 3.63 (dd, IH,
J>5=9.3, 4.7, H-2-pro); 3.69 (dd, 1H, Jeem =12.0,
Jy. o =42, H-5a); 398 (q, 1H, Jyy =42, 4.0,
J4/73’ == 36, H-4l), 419 (dd, 1H, J3/,2’ - 49, J3/_4’ == 36,
H-3'); 4.27 and 4.51 (2x d, 2H, Jgem = 14.6, CH,N);
4.64 (dd, 1H, Jyy =57, Jyy =4.9, H-2'); 5.10, 5.25
and 5.55 (3x bs, 3H, OH-2'.3')5'); 6.05 (d, 1H,
312«—57 H-1%); 8.85 (s, 1H, H-8); 8.91 (s, 1H, H-2).
C NMR (125.7 MHz, DMSO-dg): 23.80 (CH,-4-pro);
29.47 (CH,-3-pro); 53.32 (CH,-5-pro); 54.23 (CH,N);
61.43 (CH,-5"); 65.20 (CH-2-pro); 70.49 (CH-3'); 73.87
(CH-2); 85.93 (CH-4'); 87.79 (CH-1"); 132.63 (C-5);
144.94 (CH-8); 151.00 (C-4); 151.90 (CH-2); 157.26 (C-
6); 174.62 (COOH). IR (KBr): v=3392, 1635, 1605,
1498, 1403, 1335, 1210, 1124, 1086, 1056, 646 cm ™'

4.97. 6-(Azidomethyl)-9-(B-p-ribofuranosyl)purine (11v)

Prepared from 5v (260 mg) by deprotection method B to
give 37 mg (30%) of 11v as white foam. Exact mass (FAB
HR MS) found: 308. 1119 caled for C[]H]4N704
308.1107. FAB MS m/z (%): 308 (MH™, 17); 176 (52);
148 (36); 135 (35). '"H NMR (400 MHz, DMSO-dj):
3.58 (ddd, 1H, Jeem =12.0, Jsypou = 5.9, Jspa = 4.1,
H-5'b); 3.70 (ddd, 1H, Jgem =120, Js,0on = 5.2,
Jsao =42, H-5'a); 399 (q, IH, Jys =42, 41,
Jyy =3.5 H-4); 420 (td, 1H, Jy o = 5.0, Jyy = 4.8,
J3/4’—35 H3,) 464 (q, 1H J2/ H—59 J2/1/756
Jyy =438, H-2); 4.87(s, 2H, CH,N3); 5.10 (t,
Jous —59 5.2, OH-5"); 5.26 (d, 1H, Jou v = 5.0, OH-
’) 5.56 (d, 1H, Jouy =5.9, OH2) 6.06 (d, 1H,
Jpy =56, H-1'); 8.88 (s, 1H, H-8); 8.98 (s, 1H, H-2).
3C NMR (100.6 MHz, DMSO-dy): 49.82 (CH,Njy);
61.38 (CH,-5"); 70.44 (CH-3'); 73.91 (CH-2"); 85.91
(CH-4"); 87.90 (CH-1"); 131.99 (C-5); 145.45 (CH-8);
151.30 (C-4); 152.14 (CH-2); 155.14 (C-6).

4.98. 6-(Methoxymethyl)-9-(B-p-ribofuranosyl)purine
(15a)

Prepared from 7 (430 mg, 0.6 mmol) by reaction with
IM MeONa/MecOH (0.9 ml, 0.9 mmol) in MeOH
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(30 ml) to give 53 mg (30%) of 15a as white solid (mp
125-126 °C). [oc]f)o —26.1 (¢ = 1.34, MeOH). Anal. calcd
for C,HsN4Os.: C, 48.65; H, 5.44; N, 18.91; found: C,
48.61; H, 5.29; N, 18.50. Exact mass (FAB HR MYS)
found: 297.1194; caled for C;,H;7N4Os: 297.1199.
FAB MS m/z (%): 297 (MH™, 43); 267 (5); 253 (5); 165
(100). '"H NMR (500 MHz, DMSO-d,): 3.39 (s, 3H,
CH;0); 3.57 (ddd, 1H, Jgem =12.0, Js,on = 6.0,
Jspy =4.0, H-5b); 3.69 (ddd, 1H, Jeem=12.0,
JS’a,OH = 52, JS’a,4’ = 41, H-S’a); 3.98 (q, lH, J4/4’5/ =
4.1, 4.0, Jyy = 3.6, H-4'); 4.19 (td, 1H, Jyon = 5.0,
Jyxy =50, Jyy = 3.6, H-3'); 4.64 (q, 1H, Jy o = 6.0,
Jyy =57, Jyy =15.0, H-2'); 483 and 4.86 (2x d, 2H,
Joem = 13.1, CH,0); 5.11 (t, 1H, Jou s = 6.0, 5.2, OH-
5"); 525 (d, 1H, Jouy = 5.0, OH-3'); 5.54 (d, 1H,
Jony = 6.0, OH-2"); 6.05 (d, 1H, Jy» =5.7, H-1');
8.83 (s, 1H, H-8); 8.92 (s, 1H, H-2). 3C NMR
(125.7 MHz, DMSO-dg): 58.71 (CH30); 61.43 (CH,-
5%); 70.29 (CH,O); 70.49 (CH-3"); 73.86 (CH-2'); 85.90
(CH-4"); 87.80 (CH-1); 132.56 (C-5); 145.15 (CH-8);
151.33 (C-4); 151.99 (CH-2); 156.63 (C-6). IR (KBr):
v =3401, 3118, 1619, 1602, 1496, 1404, 1334, 1213,
1114, 1099, 1065, 642 cm ™"

4.99. 6-(Methoxymethyl)-9-(2-deoxy-p-p-erythro-pento-
furanosyl)purine (16a)

Prepared from 8 (200 mg, 0.34 mmol) by reaction with
I M MeONa/MeOH (0.45 ml, 0.45 mmol) in MeOH
(20 ml) to give 42 mg (44%) of 16a as white solid (mp
156-157 °C). [o]% — 14.1 (¢ = 1.61, MeOH). Anal. calcd
for C1,H(N4O4: C, 51.42; H, 5.75; N, 19.99; found: C,
51.06; H, 5.48; N, 19.51. Exact mass (FAB HR MS)
found: 281.1242; caled for C;,H;7N4O4: 281.1250.
FAB MS miz (%): 281 (MH?*, 46); 165 (44); 149 (5);
134 (5). 'H NMR (400 MHz, DMSO-dy): 2.35 (ddd,
1H, Jgem = 133, J2’b41’ = 63, J2’b,3' = 35, H-Z’b), 2.79
(ddd, IH, Jgem = 133, J2/a71/ == 70, Jz/a‘:;/ = 60, H-?_'a);
3.38 (s, 3H, CH;0); 3.53 (ddd, IH, Jem=11.7,
JS/b,OH = 56, JS’b,4’ = 47, H-S,b), 3.63 (dt, 1H,
Joem = 11.7, Js0n = 5.0, J5,4 = 5.0, H-5"a); 3.89 (td,
IH, Jy5 =50, 47, Jyy = 3.0, H-4"); 445 (ddt, 1H,
J3’_2’ = 60, 35, J3’,OH = 41, J3’14’ = 30, H-3/), 4.83 (S,
2H, CHy-pur); 4.98 (t, 1H, Jous = 5.6, 5.0, OH-5');
536 (d, 1H, Jogy =41, OH-3'); 648 (t, 1H,
Jyy =17.0, 6.3, H-1"); 8.79 (s, 1H, H-8); 8.91 (s, 1H,
H-2). '*C NMR (100.6 MHz, DMSO-d;): 39.41 (CH>-
2); 58.67 (CH;0); 61.70 (CH,-5"); 70.26 (CH,-pur);
70.79 (CH-3’); 83.91 (CH-1'); 88.17 (CH-4); 132.55
(C-5); 145.04 (CH-8); 151.01 (C-4); 151.86 (CH-2);
156.47 (C-6). IR (KBr): v=13332, 3105, 2824, 1596,
1586, 1500, 1395, 1339, 1226, 1096, 1052, 653 cm ™.

4.100. 6-(Phenyloxymethyl)-9-(B-p-ribofuranosyl)purine
(15b)

Prepared from 13b (355 mg) by deprotection method A
to give 153 mg (86%) of 15b as white solid (mp 167-
168 °C). [cx}]z)O —432 (¢=2.55 MeOH). Exact mass
(FAB HR MS) found: 359.1343; caled for
C17HoN4Os: 359.1355. FAB MS m/z (%): 359 (MH",
29); 227 (100); 134 (58). '"H NMR (400 MHz, DMSO-
dé): 358 (ddd, 1H, Jgem = 120, JS’b,OH = 59, JS/b,4' =

4.1, H-5'b); 3.70 (ddd, 1H, Jgem =12.0, J5,0n = 5.2,
‘]5/3,4/ == 41, H'Sla); 399 (q, 1H, J4/‘5’ = 41, J4/.3/ == 36,
H-4"); 4.20 (td, 1H, Jy oy = 5.0, Jy» = 5.0, J3r;4/ = 3.6,
H-3/); 4.65 (q, lH, J2’,OH = 59, Jz/ﬁlf = 57, J2’_3’ = 50,
H-2"); 5.10 (t, 1H, Jous = 5.9, 5.2, OH-5'); 5.25 (d,
1H, Jousy = 5.0, OH-3'); 5.54(s, 2H, CH,0); 5.55 (d,
lH, JOH,2’ = 59, OH-2/), 6.06 (d, lH, Jl’,2’ = 57, H-
1'); 6.94 (m, 1H, H-p-Ph); 7.04 (m, 1H, H-0-Ph); 7.28
(m, 1H, H-m-Ph); 8.88 (s, 1H, H-8); 8.96 (s, 1H, H-2).
13C NMR (100.6 MHz, DMSO-d;): 61.30 (CH,-5');
66.06 (CH,O); 70.47 (CH-3'); 73.86 (CH-2'); 85.92
(CH-4'); 87.82 (CH-1’); 114.77 (CH-0-Ph); 121.13
(CH-p-Ph); 129.69 (H-m-Ph); 132.45 (C-5); 145.44
(CH-8); 151.47 (C-4); 152.09 (CH-2); 155.23 (C-6);
158.45 (C-i-Ph). IR (KBr): v = 3361, 3284, 1603, 1584,
1498, 1438, 1399, 1339, 1253, 1211, 1089, 1077, 764,
649 cm ™",

4.101. 6-(Phenyloxymethyl)-9-(2-deoxy-B-p-erythro-
pentofuranosyl)purine (16b)

Prepared from 14b (310 mg) by deprotection method A
to give 165 mg (90%) of 16b as white solid (mp 152—
153 °C). [a}g) —4.4 (¢=2.27, MeOH). Anal. calcd for
C7HsN4O4H,0: C, 56.66; H, 5.59; N, 15.55; found:
C, 56.99; H, 5.25; N, 15.22. Exact mass (FAB HR
MS) found: 343.1398; calcd for C;7H;9N4O4: 343.1406.
FAB MS m/z (%): 343 (MH™, 16); 227 (100); 134 (24).
'"H NMR (400 MHz, DMSO-dy): 2.37 (ddd, 1H,
Jgem = 132, J2’b,1’ = 63, J2’b,3' = 36, H-2/b), 2.81 (ddd,
1H, Jgem = 132, J2’a,l’ = 72, Jyaz = 60, H-Z’a); 3.53
and 3.63 (2x dt, 2H, Jeem =117, Jyon =157,
Jy g =4.6, H-5"); 390 (td, 1H, Jy5 =4.6, Jy 3 = 3.0,
H-4'); 4.46 (ddt, 1H, Jyy =6.0, 3.6, Jyoy =42,
Jyq =3.0, H-3'); 498 (t, 1H, Jops = 5.7, OH-5');
5.36 (d, 1H, Jouy = 4.2, OH-3"); 5.52 (s, 2H, CH,0);
6.49 (t, 1H, Jyy =7.2, 6.3, H-1'); 6.94 (m, 1H, H-p-
Ph); 7.04 (m, 1H, H-0-Ph); 7.28 (m, 1H, H-m-Ph); 8.84
(s, 1H, H-8); 8.94 (s, 1H, H-2). '*C NMR (100.6 MHz,
DMSO-dg): 39.39 (CH,-2); 61.69 (CH,-5"); 66.03
(CH,0); 70.77 (CH-3'); 83.97 (CH-1"); 88.20 (CH-4');
114.77 (CH-0-Ph); 121.11 (CH-p-Ph); 129.69 (H-m-Ph);
132.47 (C-5); 145.39 (CH-8); 151.18 (C-4); 152.00 (CH-
2); 155.10 (C-6); 158.46 (C-i-Ph). IR (KBr): v = 3337,
3275, 1603, 1587, 1495, 1447, 1406, 1341, 1245, 1229,
1212, 1095, 1032, 758, 648 cm ™.

4.102. 6-[(Pyridin-2-yl)oxymethyl]-9-(B-p-ribofurano-
syl)purine (15g)

Prepared from 13g (80 mg) by deprotection method B to
give 32mg (80%) of 15g as white lyophilized solid.
0]y —282 (¢=039, H,0). Anal. caled for
C,6H7N5051/2H,0: C, 52.17; H, 4.93; N, 19.01; found:
C, 51.82; H, 4.82; N, 18.59. Exact mass (FAB HR MS)
found: 360.1296; calcd for C;¢H;3sN5Os: 360.1308. FAB
MS mlz (%): 360 (MH*, 4); 228 (8); 134 (5). '"H NMR
(400 MHz, DMSO-d): 3.57 (ddd, 1H, Jgem =12.0,
Jsvon =3.9, Jspy =4.1, H-5b); 3.69 (ddd, 1H,
Joem = 12.0, Js,0n = 5.0, Js,4 = 4.1, H-5'a); 3.98 (q,
IH, Jyy =41, Jyy =236, H-4); 419 (td, 1H,
']3/‘OH - 49, J3’72/ - 49, J3/_’4/ - 36, H'3/), 465 (q, 1H,
JZ’,OH = 59, J2/71’ = 57, J2’ﬁ3' = 49, H-2/), 5.01 (t, lH,
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JOH,S' = 59, 50, OH-SI), 5.25 (d, lH, JOHA3’ = 49, OH-
3');'5.55 (d, 1H, Joy = 5.9, OH-2'); 5.81 (s, 2H, CH,-
pur); 6.04 (d, 1H, Jyy =57, H-I; 694 (dt, 1H,
J3,4 = 84, J3’5 = 09, J3’6 = 08, H-3-py), 6.98 (ddd, lH,
Jsa =T Jso= 51, Js5 = 0.9, H-S-py): 7.74 (ddd, 1,
J65—51 J64—20 J63—08 H6py) 882 (S

H-8); 8.88 (s, 1H, H-2). B3C NMR (100. 6MHz
DMSO-dy): 61.43 (CH,-5'); 63.34 (CH,-pur); 70.49
(CH-3'); 73.83 (CH-2'); 85.91 (CH-4"); 87.79 (CH-1');
111.11 (CH-3-py); 117.61 (CH-5-py); 131.86 (C-5);
139.51 (CH-4-py); 145.05 (CH-8); 146.81 (CH-6-py):
151.14 (C-4); 151.93 (CH-2); 156.31 (C-6); 162.78 (C-2-
py). IR (KBr): v =3409, 1599, 1572, 1499, 1474, 1433,
1405, 1335, 1287, 1211, 1082, 1055, 780, 645 cm™".

4.103. 6-[(Pyridin-2-yl)oxymethyl]-9-(2-deoxy-p-p-ery-
thro-pentofuranosyl)purine (16g)

Prepared from 14g (95 mg) by deprotection method B to
glve 50 mg (89%) of 16g as white lyophilized solid.
o] —182 (¢c=1.89, H,0). Anal. caled for
C16H17Ns041/2H,0: C, 54.54; H, 5.15; N, 19.88; found:
C, 54.60; H, 4.89; N, 19.69. Exact mass (FAB HR MS)
found: 344.1346; calcd for C;¢H;sN504: 344.1359. FAB
MS mlz (%): 344 (MH™, 3); 228 (44); 134 (8). '"H NMR
(400 MHz, DMSO-dg): 2.36 (ddd, 1H, Jgem =13.3,
JZ'brl' =6.3, J2’b73' = 35, H-Z/b), 2.80 (ddd, lH,

sem = 13.3, Jy,y = 7.2, Jy,y = 6.0, H-2'a); 3.52 and
3.62 (2X dt, 2H, Jgem = 116, JS',OH =35.5, ..]5/‘4/ = 47,
H-5'); 3.89 (td, 1H, Jy 5 =4.7, Jyy = 3.1, H-4"); 445
(ddt lH J3/2/—6O 35 J3/ H—41 Jg/4/—31 H'
3); 498 (t, 1H, Jousy = 5.5, OH-5'); 5.36 (d, 1H,
Jony = 4.1, OH-3"); 580 (s, 2H, CH,O-py); 6.48 (t,
IH, Jyy =72, 6.3, H-1'); 693 (dt, 1H, J34=284,
J3‘5 = 09, J3’6 = 09, H-3-py), 6.98 (ddd, IH, J5’4 = 71,
J5’6 = 51, J5’3 = 09, H-S-py), 7.74 (ddd, IH, J4’3 = 84,
J45 =17. 1 J46—20 H-4- py) 8.07 (ddd IH, J6’5: 5.1,
Joa=2.0, Jo3=0.9, H-6-py); 8.78 (s, 1H, H-8); 8.87
(s, 1H, H-2). *C NMR (100.6 MHz, DMSO- dg): 39.38
(CH,-2'); 61.71 (CH,-5'); 63.33 (CH20) 70.80 (CH-
3’); 83.93 (CH-1'); 88.18 (CH-4'); 111.11 (CH-3-py);
117.60 (CH-5-py); 131.88 (C-5); 139.51 (CH-4-py);
144.99 (CH-8); 146.81 (CH-6-py); 150.85 (C-4); 151.84
(CH-2); 156.16 (C-6); 162.78 (C-2-py). IR (KBr):
v=13369, 1598, 1571, 1498, 1474, 1433, 1401, 1335,
1287, 1210, 1094, 1056, 780, 645 cm™".

4.104. 6-(Methylsulfanylmethyl)-9-(B-p-ribofurano-
syl)purine (19a)

Prepared from 17a (400 mg) by deprotection method A
to give 152 mg (81%) of 19a as white solid (mp 142-
143 °C). [o]2) —33.9 (c=3.18, H,O). Anal. caled for
CpH 6N4O4S: C, 46.14; H, 5.16; N, 17.94; found: C,
46.10; H, 5.12; N, 17.62. Exact mass (FAB HR MYS)
found: 313.0959; calcd for C;,H{7N404S: 313.0971.
FAB MS m/z (%): 313 (MH", 74); 181 (75); 134 (17).
'"H NMR (400 MHz, DMSO-de): 2.13 (s, 3H, CH;S);
3.57 (ddd, lH, Jgem = 120, JsboH = 60, JS’b,4’ = 41,
H-5'b); 3.69 (ddd, 1H, Jgem =120, Jg,0n = 5.1,
JS’a,4/ = 42, H'S,a); 398 (q, 1H, J4/‘5’ = 42, 41,
Jyy =34, H-4); 406 (s, 2H, CH,S); 4.19 (td, 1H,

J3/ H—49 J3/2f—48 J3’4'—35 H3/) 4.65 (q, IH
JZ/ H—60 J2/1/—58 J2/3/—48 HZ') 511 (t 1H
Jons =60, 5.1, OH-5"): 525 (d, 1H, Jouy =49,
OH-3'); 5.54 (d, 1H, Jou» = 6.0, OH-2'); 6.03 (d, 1H,
Jyy =538, H-1); 8.81 (s. 1H, H-8); 8.86 (s, 1H, H-2).
C NMR (100.6 MHz, DMSO-dj): 15.74 (CH,): 33.77
(CH,S); 61.46 (CH,-5'); 70.52 (CH-3"); 73.79 (CH-2');
85.92 (CH-4'); 87.80 (CH-1'); 132.17 (C-5); 144.80
(CH-8); 151.05 (C-4); 152.01 (CH-2); 158.46 (C-6). IR
(KBr): v =3445, 3234, 1602, 1584 1497, 1407, 1337,
1218, 1096, 1065, 721, 640 cm™

4.105. 6-(Methylsulfanylmethyl)-9-(2-deoxy-p-p-erythro-
pentofuranosyl)purine (20a)

Prepared from 18a (250 mg) by deprotection method A
to give 130 mg (93%) of 20a as lyophilized hygroscopic
solid. [u ] —10.4 (¢ = 1.83, MeOH). Exact mass (FAB
HR MS) found: 297. 1014 caled for C12H17N403S
297.1021. FAB MS m/z (%): 297 (MH™, 28); 181 (100);
134 (21). '"H NMR (400 MHz, DMSO-dq): 2.12 (s, 3H,
CH3S); 235 (ddd, 1H, Jgem =132, Jy,y =6.3,
Japy =3.5, H-2'b); 280 (ddd, 1H, Jgem =13.2,
Jyar =10, Jy,y = 5.8, H-2'a); 3.53 and 3.62 (2x dt,
2H, Jegem =117, Jyon = 5.5, Jy g = 4.6, H-5); 3 89
(td IH J4/5’ —46 J4/3’ —29 H'4,) 405 (S
CH,S); 4.45 (ddt, 1H, Jyy =538, 3.5, Jyou = 42
J3/74’ = 3.0, H-3/), 4.99 (t, IH, JOH,S' =35.5, OH-S,),
536 (d, 1H, Jogyy =4.2, OH-3'); 647 (t, 1H,
Jry =70, 63, H-1'); 8.76 (s, 1H, H-8); 8.85 (s, 1H,
H-2). 3C NMR (100.6 MHz, DMSO-dq): 15.73 (CH3);
33.76 (CH,S); 39.37 (CH,- 2) 61.73 (CH»-5"); 70.82
(CH-3"); 83.94 (CH-1'); 88.18 (CH-4"); 132.18 (C-5);
144.71 (CH-8); 150.75 (C-4); 151.92 (CH-2); 158.33 (C-
6). IR (KBr): v =3436, 1602, 1582, 1494, 1402, 1333,
1212, 1093, 1056, 725, 644 cm ™!

4.106. 6-(Phenylsulfanylmethyl)-9-(p-p-ribofurano-
syl)purine (19b)

Prepared from 17b (360 mg) by deprotection method A
to give 163 mg (88%) of 19b as white foam. [«]}, — 37.7
(¢ =2.57, MeOH). Exact mass (FAB HR MS) found:
375.1140; caled for C;7H[9N404S: 375.1127. FAB MS
mlz (%): 375 (MHY, 52); 243 (100); 134 (53). "H NMR
(400 MHz, DMSO-dg): 3.57 (ddd, 1H, Jgem =11.9,
J5/bAOH == 56, JS’b.4/ == 41, H'Slb), 369 (ddd, IH,
Joem = 11.9, Js,0u = 4.9, Jy,0 = 4.2, H-5"a); 3.97 (q,
IH, Jyg =42, 4.1, Jyy =34, H4’) 418 (td, 1H,
J3/OH —49 J';/z/ —48 J';/4/ == 3 5 H 3,) 463 (q, lH
JZ/OH —60 Jz']/ —57 J2'3' —48 H2,) 4.64 (S 2H
CH,S); 5.10 (t, 1H, Jouy = 5.6, 4.9, OH-5); 5.24 (d,
lH JOH,3/ - 4 9 OH 3,) 5 54 (d IH ‘]OH‘Z/ - 6 0
OH2) 6.02 (d, 1H, Jyy =5.7, H-1"); 7.18 (m, 1H,
H-p-Ph); 7.28 (m, 2H H-m-Ph); 7.44 (m, 2H, H-0-Ph);
8.83 (s, 1H, H-8); 8.86 (s, 1H, H-2). 3 NMR
(100.6 MHz, DMSO-dg): 33.91 (CH,S); 61.43 (CH,-5');
70.48 (CH-3"); 73.79 (CH-2'); 8591 (CH-4'); 87.84
(CH-1"); 126.24 (CH-p-Ph); 128.46 (CH-0-Ph); 129.16
(CH-m-Ph); 132.34 (C-5); 135.93 (C-i-Ph); 144.99 (CH-
8); 151.05 (C-4); 152.04 (CH-2); 157.23 (C-6). IR
(KBr): v =3420, 1598, 1584, 1497, 1439, 1405, 1335,
1210, 1084, 1053, 742, 644 cm ™!
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4.107. 6-(Phenylsulfanylmethyl)-9-(2-deoxy-p-p-erythro-
pentofuranosyl)purine (20b)

Prepared from 18b (355 mg) by deprotection method A
to 2%ive 194 mg (91%) of 20b as white hygroscopic foam.
[]p —12.2 (¢=2.21, MeOH). Anal. caled for
C17H1sN4O3S-H,0: C, 54.24; H, 5.36; N, 14.88; found:
C, 54.08; H, 498; N, 14.95. Exact mass (FAB HR
MS) found: 359.1180; calecd for Ci7H{9N4O3S:
359.1178. FAB MS m/z (%): 359 (MH™, 38); 243 (100);
134 (40). '"H NMR (400 MHz, DMSO-d,): 2.34 (ddd,
1H, Jgem = 13.3, Jypy = 6.3, Jypy = 3.5, H-2'b); 2.79
(ddd, 1H, Jeem =13.3, Jy,p = 7.2, Jy,y = 6.0, H-2'a);
3.52 and 3.62 (2x dt, 2H, Jgem =11.7, Jyon = 5.5,
Js g =4.6, H-5); 3.89 (td, 1H, Jy 5 =4.6, Jy 3y = 3.0,
H-4l); 4.44 (ddt, 1H, J3’A2/ = 60, 35, J3’,OH = 42,
Jyy =3.0, H-3"); 4.63 (s, 2H, CH,N); 4.98 (t, 1H,
Jous = 5.5, OH-5); 5.35 (d, 1H, Jouy = 4.2, OH-3');
6.46 (t, 1H, Jyy =172, 6.3, H-1"); 7.17 (m, 1H, H-p-
Ph); 7.28 (m, 2H, H-m-Ph); 7.43 (m, 2H, H-0-Ph); 8.78
(s, 1H, H-8); 8.85 (s, 1H, H-2). '*C NMR (100.6 MHz,
DMSO-dq): 33.89 (CH,S); 39.36 (CH,-2'); 61.70 (CH,-
5; 70.79 (CH-3'); 83.97 (CH-1'); 88.18 (CH-4');
126.22 (CH-p-Ph); 128.44 (CH-0-Ph); 129.15 (CH-m-
Ph); 132.34 (C-5); 135.96 (C-i-Ph); 14491 (CH-8);
150.76 (C-4); 151.95 (CH-2); 157.09 (C-6). IR (KBr):
v =3428, 1598, 1583, 1495, 1439, 1400, 1334, 1210,
1092, 1056, 743, 644 cm ™.

4.108. 6-(Benzylsulfanylmethyl)-9-(p-p-ribofurano-
syl)purine (19¢)

Prepared from 17¢ (190 mg) by deprotection method A
to give 88 mg (89%) of 19¢ as white foam. [oc]g) —23.5
(¢ =1.98, MeOH). Exact mass (FAB HR MS) found:
389.1270; caled for C;gsH»1N4O4S: 389.1284. FAB MS
mlz (%): 389 (MH™, 75); 257 (100); 134 (38); 91 (83).
'"H NMR (400 MHz, DMSO-ds): 3.58 (ddd, 1H,
Jgem = 120, J5’b,OH = 60, JS’b,4’ =41, H-S/b), 3.68
(ddd, IH, Jgem = 120, JS’a,OH - 51, J5/a‘4’ - 41, H-
5’a); 3.85 (s, 2H, CH,-Ph); 3.99 (q, 1H, Jy ¢ =4.1,
Jyy =3.5, H-4'); 4.02 (s, 2H, CH,-pur); 4.20 (td, 1H,
J3’,OH = 50, J3',2/ = 48, J3’74' = 35, H-3,), 4.65 (q, 1H,
JZ/;OH == 60, J2/,l/ = 57, J2/<3/ = 48, H'Z’), 511 (t, 1H,
Jous = 6.0, 5.1, OH-5'); 525 (d, 1H, Jouy = 5.0,
OH-3); 5.55 (d, 1H, Jou» = 6.0, OH-2'); 6.04 (d, 1H,
Jyy = 5.7, H-1"); 7.24 (m, 1H, H-p-Ph); 7.32 (m, 2H,
H-m-Ph); 7.40 (m, 2H, H-0-Ph); 8.83 (s, 1H, H-8); 8.88
(s, 1H, H-2). >*C NMR (100.6 MHz, DMSO-dg): 31.29
(CHj-pur); 35.62 (CH,-Ph); 61.44 (CH,-5"); 70.50
(CH-3"); 73.83 (CH-2'); 85.90 (CH-4'); 87.85 (CH-1");
127.07 (CH-p-Ph); 128.50 (CH-m-Ph); 129.21 (CH-o-
Ph); 132.13 (C-5); 138.44 (C-i-Ph); 144.82 (CH-8);
151.07 (C-4); 152.03 (CH-2); 158.55 (C-6). IR (KBr):
v =3409, 1597, 1581, 1495, 1454, 1405, 1334, 1210,
1081, 1055, 702, 645 cm ™.

4.109. 6-(Benzylsulfanylmethyl)-9-(2-deoxy-g-p-erythro-
pentofuranosyl)purine (20c)

Prepared from 18c (195 mg) by deprotection method
A to give 110 mg (92%) of 20c as white hygroscopic
foam. [oc]f)o —3.5 (¢=2.12, MeOH). Exact mass (FAB

HR MS) found: 373.1339; caled for C;gH,N4O5S:
373.1334. FAB MS m/z (%): 373 (MH", 74); 257 (100);
166 (8); 134 (36); 91 (66). 'H NMR (400 MHz,
DMSO-dg): 2.36 (ddd, 1H, Jgem =13.3, Jypy = 6.3,
Jypy =3.5, H-2'b); 280 (ddd, 1H, Jgem=13.3,
Jyay =711, Jyay = 6.0, H-2'a); 3.54 and 3.63 (2x dt,
2H, Jgem = 117, JS’,OH = 56, J5’74/ = 47, H-S,), 3.84 (S,
2H, CH»-Ph); 3.90 (td, 1H, Jy ¢ = 4.7, J4 5 = 3.0, H-
4"); 4.01 (s, 2H, CH,-pur); 4.46 (ddt, 1H, Jyy = 6.0,
3.5, J3’AOH = 42, J3/‘4’ = 30, H-3/), 4.99 (t, lH,
Joms = 5.6, OH-5); 5.36 (d, 1H, Joyy = 4.2, OH-3");
6.47 (t, 1H, Jy» = 7.1, 6.3, H-1"); 7.23 (m, 1H, H-p-
Ph); 7.31 (m, 2H, H-m-Ph); 7.40 (m, 2H, H-o-Ph); 8.78
(s, 1H, H-8); 8.87 (s, 1H, H-2). '3C NMR (100.6 MHz,
DMSO-dy): 31.31 (CHs-pur); 35.63 (CH,-Ph); 39.40
(CH,-2"); 61.73 (CH»-5"); 70.82 (CH-3'); 83.96 (CH-1");
88.18 (CH-4'); 127.04 (CH-p-Ph); 128.47 (CH-m-Ph);
129.19 (CH-o-Ph); 132.14 (C-5); 138.44 (C-i-Ph);
144.73 (CH-8); 150.76 (C-4); 151.93 (CH-2); 158.42 (C-
6). IR (KBr): v=13411, 3063, 1597, 1582, 1494, 1453,
1400, 1334, 1211, 1101, 1057, 703, 645 cm™".

4.110. 6-[(Hydroxycarbonylmethyl)sulfanylmethyl]-9-(j-
p-ribofuranosyl)purine (19da)

Prepared from 17d (480 mg, 0.66 mmol) by deprotec-
tion method A and subsequent treatment with aq
NaOH (0.5 M). Sodium salt of the product was con-
verted to acidic form via Dowex 50 in pyridinium cycle.
After evaporation of volatiles and crystallization
(EtOH/AcOEt/heptane) 176 mg (75%) of 19da was ob-
tained as white solid (mp 180-182°C). [« — 13.6
(¢ =2.01, H,O). Exact mass (FAB HR MS) found:
357.0875; caled for C;3H;7N4OS: 357.0869. FAB MS
mlz (%): 357 (MH*, 8); 223 (56); 134 (16). '"H NMR
(400 MHz, DMSO-dy): 3.22 (s, 2H, SCH,CO); 3.57
(m, 1H, H-5'b); 3.67 (m, 1H, H-5'a); 3.98 (m, 1H, H-
4"); 4.12 (s, 2H, CH,-pur); 4.19 (m, 1H, H-3'); 4.64
(m, 1H, H-2’); 5.19 (m, 1H, OH-5'); 5.47 (m, 1H,
OH-3); 5.78 (m, 1H, OH-2'); 6.02 (d, 1H, J;y = 5.8,
H-1'); 8.80 (s, 1H, H-8); 8.83 (s, 1H, H-2). '*C NMR
(100.6 MHz, DMSO-dy): 32.15 (CHy-pur); 38.35
(SCH,CO); 61.47 (CH»,-5"); 70.53 (CH-3’); 73.86 (CH-
27); 85.96 (CH-4'); 87.82 (CH-1"); 132.01 (C-5); 144.64
(CH-8); 150.95 (C-4); 151.96 (CH-2); 159.23 (C-6);
173.61 (COOH).

4.111. 6-[(Hydroxycarbonylmethyl)sulfanylmethyl]-9-(2-
deoxy-fB-p-erythro-pentofuranosyl)purine (20da)

Prepared from 18d (395 mg) in similar way as 19da.
Yield: 83% as white solid (mp 130-132 °C). M}z)o —15.1
(¢ =2.38, H,O). Exact mass (FAB HR MS) found:
341.0936; calcd for C;3H7N405S: 341.0920. FAB MS
mlz (%): 341 (MH", 6); 223 (28); 134 (7). '"H NMR
(500 MHz, DMSO-dg): 2.35 (ddd, 1H, Jgem =13.1,
Jypy =602, Jy,y =37, H-2'b); 278 (dt, IH,
Joem = 13.1, Jy,p =173, Jy,y = 6.0, H-2'a); 3.19 (s,
2H, SCH,CO); 3.53 (dd, 1H, Jgem = 11.9, Jsp, 4 = 4.4,
H-5'b); 3.62 (dd, 1H, Jgem = 11.9, Js,4 = 4.7, H-5a);
3.88 (td, IH, Jyy =4.7, 4.4, Jyy = 2.8, H-4'); 4.09 (s,
2H, CHj-pur); 445 (dt, 1H, Jyy=6.0, 3.7,
Jyq =228, H-3'); 512 (bs, 1H, OH-5'); 5.50 (bs, 1H,
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OH-3'); 6.45 (t, 1H, Jyy = 7.3, 6.2, H-1"); 8.75 (s, 1H,
H-8): 8.81 (s, IH, H-2). '*C NMR (125.7 MHz,
DMSO-dy): 32.15 (CHy-pur); 38.62 (SCH,CO); 39.41
(CH»-2'); 61.70 (CH,-5'); 70.76 (CH-3'); 83.93 (CH-1');
88.20 (CH-4"); 132.02 (C-5); 144.54 (CH-8); 150.64 (C-
4); 151.89 (CH-2); 159.24 (C-6); 173.18 (COOH). IR
(KBr): v=3401, 1595, 1497, 1399, 1335, 1213, 1095,
1057, 646 cm ™"

4.112. 6-[(2-Hydroxyethyl)sulfanylmethyl]-9-(p-p-ribo-
furanosyl)purine (19¢)

Prepared from 17e (460 mg) by deprotection method A
to give 180 mg (84%) of 19e as white hygroscopic
foam. [o)3y —30.0 (c=1.03, H,0). Anal. caled for
Ci3HsN4O5S-1/2H,0: C, 44.44; H, 5.45; N, 15.94;
found: C, 44.81; H, 5.51; N, 15.56. Exact mass (FAB
HR MS) found: 343.1085; calcd for C;3H;9N4Os5S:
343.1076. FAB MS m/z (%): 343 (MH", 18); 211
(19); 134 (9). '"H NMR (400 MHz, DMSO-d;): 2.68
(m, 2H, CH,S); 3.55 (m, 2H, CH,0); 3.58 (ddd, 1H,
Joem = 11.9, Js,on = 6.0, Js, 0 =4.0, H-5'b); 3.69
(ddd 1H Jéem—llg J540H—52 J5/ 4’—40 H-
5'a); 398 (q, IH, Jys =4.0, Jyy =34, H-4"); 4.11
(s, 2H, CHj-pur); 4.19 (td, 1H, Jyoy =429,
J3/<2/ :48, J3/<4/ :34, H'3/), 465 (q, lH, JZ/,OH:
6.0, Jyy =58, Jyy=48, H-2); 482 (t, 1H,
Jous = 5.5, CHOH); 5.11 (t, 1H, Jous = 6.0, 5.2,
OH-5'); 524 (d, 1H, Joyy =4.9, OH-3'); 5.54 (d,
1H, Jogy = 6.0, OH-2'); 6.03 (d, 1H, J; 1y =5.8, H-
1); 8.81 (s, 1H, H-8); 8.86 (s, 1H, H-2). 3*C NMR
(100.6 MHz, DMSO-dG): 31.84 (CH,-S); 34.61
(CH,0); 60.55 (CH,-pur); 61.47 (CH,-5"); 70.53 (CH-
3; 73.80 (CH-2'); 85.94 (CH-4'); 87.81 (CH-1');
132.05 (C-5); 144.83 (CH-8); 151.05 (C-4); 152.04
(CH-2); 158.86 (C-6). IR (KBr): v =3306, 1599, 1498,
1404, 1335, 1211, 1100, 1080, 1053, 645 cm™"

4.113. 6-[(2-Hydroxyethyl)sulfanylmethyl]-9-(2-deoxy-f-
D-erythro-pentofuranosyl)purine (20e)

Prepared from 18e (370 mg) by deprotection method
A to give 200 mg (93%) of 20e as white hygroscopic
foam. [a]fy — 17.6 (c =3.04, H,0). Exact mass (FAB
HR MS) found: 327. 1119 caled for C13H19N404S
327.1127. FAB MS m/z (%): 327 (MH™, 15); 211 (72);
134 (28). '"H NMR (400 MHz, DMSO- d6) 2.35 (ddd,
1H, Jgem =13.2, Jypyr = 6.3, Jypy = 3.5, H-2'b); 2.68
(m, 2H, CH,S); 2.80 (ddd, 1H, Jgem=13.2,
Jyar =13, Jy,y =59, H-2'a); 3.55 (m 2H, CH,0);
3.54 and 3 63 (2x dt, 2H, Jgem =11.7, Jyon =5.5,
J5/4’ —45 HSI) 389 (td lH J4’5/—45 J4/3/—29
H-4'); 4.10 (s, 2H, CHo- pur) 445 (ddt, 1H,
Jyy =58, 3.5, Jyog =42, Jyy =3.0, H-3'); 4.82 (t,
lH, JOHAS' :55, CHon), 499 (t, IH, JOH,5’ :55,
OH-5); 5.36 (d, 1H, Jouy = 4.2, OH-3'); 6.47 (t, 1H,
Jyy =173, 6.3, Hl’) 8.77 (s, 1H, H-8); 8.85 (s, 1H,
H-2). *C NMR (100.6 MHz, DMSO- dg): 31.82 (CHZ-
S); 34.60 (CH,0); 39.37 (CH,-2'); 60.55 (CH,-pur);
61.74 (CH,-5"); 70.83 (CH-3'); 83.95 (CH-1’); 88.19
(CH-4"); 132.06 (C-5); 144.74 (CH-8); 150.76 (C-4);
151.95 (CH-2); 158.73 (C-6). IR (KBr): v =3271, 1598,
1495, 1403, 1335, 1212, 1095, 1057, 645 cm ™"

4.114. 6-[(Pyridin-2-yl)sulfanylmethyl]-9-(B-p-ribofur-
anosyl)purine (19g)

Prepdred from 17g (660 mg) by deprotection method A
to give 260 mg (78%) of 19g as white solid (mp 170—
172 °C). [a]f) — 38.0 (¢ = 2.66, MeOH). Anal. caled for
C16H17N504S C 51. 19 H 4, 56 N 18. 66 found: C
50.97; H, 4.50; N, 18.25. Exact mass (FAB HR MYS)
found: 376.1093; calcd for C;sH;sNsO4S: 376.1080.
FAB MS m/z (%): 376 (MH™, 15); 244 (100); 165 (13);
134 (40). '"H NMR (400 MHz, DMSO-d,): 3.57 (ddd,
1H, Jgem = 11.9, Js,0n = 5.9, J5b4r—41 H-5'b); 3.69
(ddd 1H Jgern_ll9 JSaOH_52 J5/a4/—41 H-
5'a); 3.98 (q, IH, Jy s =41, Jyy =3.5, H-4); 419
(td, 1H, Jy H—SO Jy /—48 I3y /—35 H-3'); 4.64
(q, IH J2’OH_6O J2'1’—57 J2’3'—48 H2) 491
(s, 2H, CH,S); 5.10 (t, 1H, Jous = 5.9, 5.2, OH-5);
5.24 (d IH, Jogy =5.0, OH-3'); 554 (d, 1H,
Jouy = 6.0, OH-2'); 6.03 (d, 1H, Jy» =5.7, H-1');
7.13 (ddd, 1H, Js4 =174, J55=4.9, Js5=0.9, H-5-py);
7.42 (dt, IH, J3,4 = 81, J375 = 09, J3‘6 = 10, H-3-py),
7.66 (ddd 1H J43—81 J45—74 J46—19 H4py)
8.43 (ddd, 1H, Js5=4.9, Je4=1.9, Je3 = 1.0, H-6-py);
8.84 (s, 1H, H-8); 8.86 (s, 1H, H-2). *C C NMR
(100.6 MHz, DMSO-dg): 30.62 (CH,S); 61.43 (CH,-5');
70.49 (CH-3"); 73.81 (CH-2'); 85.92 (CH-4'); 87.86
(CH-1"); 120.27 (CH-5-py); 121.71 (CH-3-py); 132.41
(C-5); 136.99 (CH-4-py); 144.97 (CH-8); 149.53 (CH-6-
py); 150.93 (C-4); 152.06 (CH-2); 157.07 (C-6); 157.71
(C-2-py). IR (KBr): v =3402, 3061, 1595, 1583, 1501,
1451, 1414, 1401, 1339, 1215, 1127, 1062, 1026,
647 cm ™!

4.115. 6-[(Pyridin-2-yl)sulfanylmethyl]-9-(2-deoxy-p-p-
erythro-pentofuranosyl)purine (20g)

Prepared from 18g (410 mg) by deprotection method A
to give 140 mg (57%) of 20g as white solid (mp 105—
109 °C). Anal. caled for C;cH{7Ns05S: C, 52.16; H,
4.92; N, 19.01; found: C, 52.51; H, 4.76; N, 18.63. Ex-
act mass (FAB HR MS) found: 360.1141; calcd for
Ci6HgN505S: 360.1130. FAB MS m/z (%): 360
(MH*, 62); 244 (83); 165 (6); 134 (24). '"H NMR
(400 MHz, DMSO-deg): 2.35 (ddd, 1H, Jeem =13.2,
sz1' =62, Jy,y =35, H-2'b); 280 (ddd, 1H,
gem =13.2, J2/al/_72 J2/33/—59 HZa) 3523nd
3.62 (2x bm, 2H, H-5); 3.89 (td, 1H, Jy5 =4.5,
Jyy =228, H-4); 445 (bm, 1H, H-3"); 490 (s, 2H,
CH,S); 4.98 (bm, 1H, OH-5'); 5.36 (bm, 1H, OH-3");
647 (t, 1H, Jyy =72, 6.2, H-1"); 7.13 (ddd, 1H,
J5,4: 74, J5’6:4.9, J5,3 20.9, H-S-py), 7.42 (dt, IH,
J3’4:8.1, J3’5:O.9, J3,6: 10, H-3-py), 7.66 (ddd,
IH, J43=8.1, Jss=74, Js6=19, H-4-py); 843
(ddd, 1H J65—49 J64—19 J63—10 H6py)
8.79 (s, IH, H- 8); 8.85 (s, 1H, H-2). *C NMR
(100.6 MHz, DMSO-dg): 30.61 (CHZS); 39.37 (CH,-
2"); 61.70 (CH»-5"); 70.79 (CH-3'); 83.99 (CH-1');
88.18 (CH-4'); 120.25 (CH-5-py); 121.69 (CH-3-py);
132.41 (C-5); 136.97 (CH-4-py); 144.89 (CH-8); 149.52
(CH-6-py); 150.63 (C-4); 151.97 (CH-2); 156.92 (C-6);
157.73 (C-2-py). IR (KBr): v=3412, 3269, 3063,
1595, 1578, 1498, 1455, 1416, 1398, 1336, 1219, 1087,
1050, 648 cm™"
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4.116. 6-[(Benzothiazol-2-yl)sulfanylmethyl]-9-(p-p-ribo-
furanosyl)purine (19h)

Prepdred from 17h (520 mg) by deprotection method
A to give 245 mg (86%) of 19h as white solid (mp
98-99 °C). [o]5y —40.6 (c =2.40, MeOH). Anal. calcd
for CigH[7N504S,-1/2H,0: C, 49.08; H, 4.12; N,
15.90; S, 14.56; found: C, 48.99; H, 4.48; N, 15.48;
S, 14.52. Exact mass (FAB HR MS) found:
432.0817; calcd for C;gHigNsO4S,: 432.0800. FAB
MS milz (%): 432 (MH", 20): 300 (35); 134 (23). !

NMR (400 MHz, DMSO-ds): 3.58 (ddd, 1H,
Joem = 11.9, Js,on = 5.8, Jspg =4.1, H-5'b); 3.70
(ddd, 1H, Jgem =119, Jsuon = 5.1, Jy,o =4.1, H-
5'a); 3.99 (q, 1H, Jys =4.1, Jys /—33 H-4%); 4.20
(td, 1H, Jyoy =35.0, Jyy =350, Jyy =3.5 H-3');
465 (q, 1H J2'0H76O J2/l/756 leq/—SO H-
2); 5.10 (t, 1H, Jouy = 5.8, 5.1, OH-5); 5.17 (s,
2H, CH,S); 5.25 (d, 1H, Jouy = 5.0, OH-3"); 5.55
(d, 1H, Jogy = 6.0, OH-2'); 6.05 (d, 1H, Jy» = 5.6,
H-ll); 7.37 (ddd, IH, J6,7 = 83, J6,5 = 72, J6,4 = 12,
H-6-benzothiazole); 7.47 (ddd, 1H, Js4=8.3,
Jse =72, Js;=12, H-5-benzothiazole); 7.85 (ddd,
lH J76 8. 3 J75 1. 2 J74 =1. O H-7-benzothia-
ZOle) 8.02 (ddd 1H J4’5 =8. 3 J4’6 =1. 2 J4’7 =1. 0
H-4-benzothiazole); 8.89 (s, 1H, H-8); 8.91 (s, 1H,
H-2). 3C NMR (100.6 MHz, DMSO-d;): 34.10
(CH,-S); 61.41 (CH,-5"); 70.47 (CH-3'); 73.87 (CH-
27); 85.94 (CH-4'); 87.92 (CH-1"); 121.41 (CH-7-ben-

zothiazole); 122.05 (CH-4-benzothiazole); 124.77
(CH-6-benzothiazole); 126.61 (CH-5-benzothiazole);
132.37 (C-5); 13498 (C-7a-benzothiazole); 145.28

(CH-8); 151.03 (C-4); 152.11 (CH-2); 152.75 (C-3a-
benzothiazole); 155.24 (C-6); 166.05 (C-2-benzothia-
zole). IR (KBr): v=3563, 3361, 3265, 1594, 1498,
1456, 1425, 1390, 1337, 1219, 1122, 1095, 1054, 754,
649 cm™!

4.117. 6-(Mercaptomethyl)-9-(B-p-ribofuranosyl)purine
(19i)

Prepared from 17ia (180 mg) by deprotection method
A to give 45 m% (58%) of 19i as white solid (mp
154-156 °C). — 584 (¢=2.0, H;O). Exact mass
(FAB HR MS) found: 299.0823; caled for
C11H15N404SZ 299.0814. FAB MS milz (0())Z 299
(MH*, 10); 165 (38); 134 (36). '"H NMR (400 MHz,
DMSO-dg): 3.58 (ddd, 1H, Jgem = 12.0, Jsp,0n = 6.0,
Jypy =4.0, H-5'b); 3.70 (ddd, 1H, Jgem =12.0,
Jsaon =52, Jsy,4 =42, H-5'a); 399 (q. 1H,
Jyy =42, 40, Jyy =235 H-4) 419 (td, 1H,
Jyon =438, Jyy =48, Jyy =3.5 H-3'); 439, 2H,
CH,S); 465 (g, 1H, Jyou=6.0, Jy; =57,
Jyy =438, H-2); 5.11 (t, 1H, Jous = 6.0, 5.2, OH-
5); 525 (d, 1H, Jouy = 4.8, OH-3'); 5.55 (d, 1H,
Jony = 6.0, OH-2"); 6.04 (d, 1H, Jyy =5.7, H-1');
8.78 (s, 1H, H-8); 8.85 (s, 1H, H-2). *C NMR
(100.6 MHz, DMSO-dg): 38.93 (CH,-S); 61.48 (CH»-
5"); 70.50 (CH-3"); 73.78 (CH-2'); 85.92 (CH-4");
87.83 (CH-1"); 132.95 (C-5); 145.03 (CH-8); 151.07
(C-4); 152.04 (CH-2); 156.63 (C-6). IR (KBr):
v =3401, 1596, 1497, 1405, 1335, 1212, 1120, 1083,
1055, 643 cm™"

4.118. 6-(Mercaptomethyl)-9-(2-deoxy-p-p-erythro-
pentofuranosyl)purine (20i)

Prepdred from 18ia (380 mg) by deprotection method A
to give 120 mg (63%) of 20i as white solid (mp 91—
94 °C). [a ] —41.9 (¢=1.7, H,0). Exact mass (FAB
HR MS) found: 283.0860; calcd for C;;H;5N405S:
283.0865. FAB MS m/z (%): 283 (MH™, 12); 165 (49);
134 (74); 117 (28). '"H NMR (400 MHz, DMSO-dj):
2.36 (ddd, IH, Jgem = 132, JZ’b,l’ = 62, Jopy = 35, H-
2'b); 2.80 (ddd, 1H, Jeem =132, Jy,»r =74,
Jyay =58, H-2'a); 3.54 and 3.63 (2x dt, 2H,
Joem = 11.7, Js oy = 5.5, Joy =4.5, H-5); 3.90 (td,
IH, Jyy =4.5, Jyy = 3.0, H-4'); 437 (s, 2H, CH,S);
445 (ddt 1H J3’Y/—58 35 J';’ OH —42 J374/ —30
H-3"); 5.00 (t, 1H, Jous = 5.5, OH-5'); 5.36 (d, 1H,
Jony = 4.2, OH- 3’) 6.47 (t, 1H, Jy» =74, 6.2, H-1');
873 (s, IH, H-8); 8.82 (s, IH, H-2). 3¢ NMR
(100.6 MHz, DMSO-d): 39.03 (CH,S); 39.39 (CH,-2');
61.74 (CH,-5"); 70.82 (CH-3'); 83.96 (CH-1'); 88.18
(CH-4"); 132,90 (C-5); 144.91 (CH-8); 150.74 (C-4);
151.92 (CH-2); 156.50 (C-6). IR (KBr): v =3392, 1597,
1496, 1400, 1334, 1212, 1096, 1056, 645 cm ™'

5. Biological assays
5.1. Cytostatic activity assays

Inhibition of the cell growth was estimated in mouse
lymphocytic leukaemia L1210 cells (ATCC CCL 219),
CCRF-CEM T Iymphoblastoid cells (human acute lym-
phoblastic leukaemia, ATCC CCL 119), human promye-
locytic leukaemia HL-60 cells (ATCC CCL 240) and
human cervix carcinoma HeLa S3 cells (ATCC CCL
2.2). L1210 cells, CCRF-CEM cells and HL-60 cells
were cultivated in RPMI 1640 medium supplemented
with calf foetal serum using 24-well tissue culture plates.
The endpoint of the cell growth was 72 h following the
drug addition. Cells were then counted in Celtac MEK
5208 (NIHON KOHDEN) haematological analyzer.
HeLa S3 cells were seeded to 24-well dishes in RPMI
1640 HEPES modified with foetal calf serum. Forty-
eight hours following the drug addition the cultivation
was stopped and the cell growth was evaluated after
methylene blue addition. The cell viability was quanti-
fied using XTT?® standard spectrophotometric assay
(Roche Molecular Biochemicals). The inhibitory po-
tency of the compounds tested was expressed as 1Csg
values. The cell cycle analysis by flow cytometry (BD
FACSAria) was performed by using ethanol-fixed cells
stained with propidium iodide in buffer containing
RNase A.

5.1.1. EC5, determination in HCV replicon cells.>* Con-
1/lucneo rephcon cells were seeded in 96-well plates at a
den51ty of 8 x 10? cells per well in 100 pL of culture med-
ium, excluding Geneticin. Compound was serially di-
luted in 100% DMSO and then added to the cells at a
1:200 dilution, achieving a final concentration of 0.5%
DMSO and a total volume of 200 puL. Plates were incu-
bated at 37 °C for 3 days, after which culture medium
was removed and cells were lysed in lysis buffer provided
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by Promega’s luciferase assay system. Following the
manufacturer’s instruction, 100 pL of luciferase sub-
strate was added to the lysed cells and the luciferase
activity was measured in a TopCount luminometer.
ECsy was calculated by non-linear regression. Parallel
plates treated with the same drug dilutions were assayed
for cytotoxicity using the Promega CellTiter-Glo cell
viability assay.

5.1.2. CCs determination in HCV replicon cells. Repli-
con cells were seeded in 96-well plates at a density of
8x 10* cells per well in 100 pL of culture medium,
excluding Geneticin. Compound was serially diluted in
100% DMSO and then added to the cells at a 1:200 dilu-
tion, achieving a final concentration of 0.5% DMSO and
a total volume of 200 pL. Plates were incubated at 37 °C
for 3 days after which 100 pL of CellTiter Glo reagent
was added to each well and luminescence was read in
a TopCount luminometer.

5.1.3. CCsy determination in MT4 cells. Cells were
seeded in 384-well plates at 2x 10* cells/well in 20pL of
culture medium. Compounds were serially diluted in cul-
ture medium and added to each well for a final volume
of 40 puL. Plates were incubated for 5 days, after which
cell survival was determined by addition of 40 uL of
CellTiter Glo reagent followed by luminescence read-
out.

Acknowledgments

This work is a part of the research project Z4 055 0506.
It was supported by the ‘Centre for New Antivirals and
Antineoplastics’ (1M0508), by the Programme for Tar-
geted Research (1QS400550501) and by Gilead Sciences,
Inc.

References and notes

1. (a) Hocek, M.; Holy, A.; Votruba, I.; Dvorakova, H.
J. Med. Chem. 2000, 43, 1817-1825; (b) Hocek, M.; Holy,
A.; Votruba, I.; Dvorakova, H. Collect. Czech. Chem.
Commun. 2001, 66, 483-499.

2. Hocek, M.; Naus, P.; Pohl, R.; Votruba, I.; Furman, P.
A.; Tharnish, P. M.; Otto, M. J. J. Med. Chem. 2005, 48,
5869-5873.

3. (a) Gundersen, L.-L.; Nissen-Meyer, J.; Spilsberg, D.
J. Med. Chem. 2002, 45, 1383-1386; (b) Bakkestuen, A.
K.; Gundersen, L.-L.; Utenova, B. T. J. Med. Chem. 2005,
48, 2710-2723.

4. (a) Cocuzza, A. J.; Chidester, D. R.; Culp, S.; Fitzgerald,
L.; Gilligan, P. Bioorg. Med. Chem. Lett. 1999, 9, 1063—
1066; (b) Chang, L. C. W.; Spanjersberg, R. F.; von

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Frijtag Drabbe Kunzel, J. K.; Mulder-Krieger, T.; Brus-
see, J.; IJzerman, A. P. J. Med. Chem. 2006, 49, 2861—
2867.

(a) Silhér, P.; Pohl, R.; Votruba, I.; Hocek, M. Org. Lett.
2004, 6, 3225-3228; (b) Silhar, P.; Pohl, R.; Votruba, 1.;
Hocek, M. Collect. Czech. Chem. Commun. 2005, 70,
1669-1695.

(a) Silhar, P.; Pohl, R.; Votruba, I.; Hocek, M. Collect.
Czech. Chem. Commun. 2006, 71, 788-803; (b) Hocek, M.;
Silhar, P.; Pohl, R. Collect. Czech. Chem. Commun. 2006,
71, 1484-1496.

Capek, P.; Pohl, R.; Hocek, M. J. Org. Chem. 2004, 69,
7985-7988.

Capek, P.; Pohl, R.; Hocek, M. J. Org. Chem. 2005, 70,
8001-8008.

(a) Hocek, M. Eur. J. Org. Chem. 2003, 245-254; (b)
Agrofoglio, L. A.; Gillaizeau, 1.; Saito, Y. Chem. Reuv.
2003, 103, 1875-1916.

Silhar, P.; Pohl, R.; Votruba, I.; Hocek, M. Org. Biomol.
Chem. 2005, 3, 3001-3007.

Silhar, P.; Pohl, R.; Votruba, I.; Hocek, M. Synthesis
2006, 1848-1852.

(a) Giner-Sorolla, A.; Bendich, A. J. Am. Chem. Soc. 1958,
80, 3932-3937; (b) Herdewijn, P.; Van Aerschot, A.;
Pfleiderer, W. Synthesis 1989, 961-962; (c) Matsuda, A.;
Satoh, K.; Miyasaka, T.; Ueda, T. Chem. Pharm. Bull.
1984, 32, 2048-2051.

Hocek, M.; Masojidkova, M.; Holy, A.; Andrei, G.;
Snoeck, R.; Balzarini, J.; De Clercq, E. Collect. Czech.
Chem. Commun. 1996, 61, 1525-1537.

Chaman, E. S.; Golovchinskaya, E. S. J. Gen. Chem.
USSR (Engl. Transl ) 1963, 33, 3269-3274.

Suemune, H.; Miyasaka, T. Nucleic Acids Res. Symp. Ser.
1983, 12, 1-4. )

Hocek, M.; Masojidkova, M.; Holy, A. Tetrahedron 1997,
53, 2291-2302.

Stevens, M. A.; Giner-Sorolla, A.; Smith, H.; Brown, G.
B. J. Org. Chem. 1962, 27, 567-572.

Giner-Sorolla, A.; Bendich, A. J. Med. Chem. 1965, 8,
667-672.

For a general review on reductive aminations, see Larock,
R. C. In Comprehensive Organic Transformations; VCH
Publishers, 1989; pp 421-425.

Roehm, N. W.; Rodgers, G'H.; Hatfield, S. M.; Glase-
brook, A. L. J. Immunol. Methods. 1991, 142, 257-265.
Agarwal, R. P.; Parks, R. E., Jr. Adenosine deaminase
from human erythrocytes. In Methods in Enzymology;
Hoffe, P. A., Jones, M. E., Eds.; Academic Press, 1978; 51,
pp 502-507.

Stuyver, L. J.; Whitaker, T.; McBrayer, T. R.; Hernandez-
Santiago, B. I.; Lostia, S.; Tharnish, P. M.; Ramesh, M.;
Chu, C. K.; Jordan, R.; Shi, J. X.; Rachakonda, S.;
Watanabe, K. A.; Otto, M. J.; Schinazi, R. F. Antimicrob.
Agents Chemother. 2003, 47, 244-254.

Scudiero, D. A.; Shoemaker, R-H.; Paull, K. D.; Monks,
A.; Tierney, S.; Nofziger, T-H.; Currens, M. J.; Seniff, D.;
Boyd, M. R. Cancer Res. 1988, 48, 4827-4833.
Lohmann, V.; Korner, F., et al. Science 1999, 285, 110—
113.



	Synthesis, cytostatic and anti-HCV activity of 6-(N-substituted aminomethyl)-, 6-(O-substituted hydroxymethyl)- and 6-(S-substituted sulfanylmethyl)purine nucleosides
	Introduction
	Results and discussion
	Chemistry
	Biological activity

	Conclusions
	Experimental
	General
	General procedure for reductive aminations
	General procedure for nucleophilic substitutions of mesylates 7 and 8 with primary amines
	General procedure for nucleophilic substitutions of mesylates 7 and 8 with secondary amines
	General procedure for nucleophilic substitutions of mesylates 7 and 8 with O- or S-nucleophiles
	6-[(N-Methylamino)methyl]-9-(2,3,5-tri-O-toluoyl- beta -d-ribofuranosyl)purine (5a)
	6-[(N-Acetyl-N-methylamino)methyl]-9-(2,3,5-tri-O-toluoyl- beta -d-ribofuranosyl)purine (5aa)
	Bis{N,N-[9-(2,3,5-tri-O-toluoyl- beta -d-ribofuranosyl)purin-6-yl]methyl}methylamine 9a
	6-[(N-Acetyl-N-methylamino)methyl]-9-(2-deoxy-3,5-di-O-toluoyl- beta -d-erythro-pentofuranosyl)purine (6aa)
	Bis{N,N-[9-(2-deoxy-3,5-di-O-toluoyl- beta -d-erythro-pentofuranosyl)purin-6-yl]methyl}methylamine (10a)
	6-[(N-Benzylamino)methyl]-9-(2,3,5-tri-O-toluoyl- beta -d-ribofuranosyl)purine (5b)
	6-[(N-Acetyl-N-benzylamino)methyl]-9-(2,3,5-tri-O-toluoyl- beta -d-ribofuranosyl)purine (5ba)
	6-[(N-Acetyl-N-benzylamino)methyl]-9-(2-deoxy-3,5-di-O-toluoyl- beta -d-erythro-pentofuranosyl)purine (6ba)
	6-[(N-Cyclohexylamino)methyl]-9-(2,3,5-tri-O-toluoyl- beta -d-ribofuranosyl)purine (5c)
	6-[(N-Acetyl-N-cyclohexylamino)methyl]-9-(2,3,5-tri-O-toluoyl- beta -d-ribofuranosyl)purine (5ca)
	6-[(N-Acetyl-N-cyclohexylamino)methyl]-9-(2-deoxy-3,5-di-O-toluoyl- beta -d-erythro-pentofuranosyl)purine (6ca)
	6-[N-(Ethoxycarbonylmethyl)aminomethyl]-9-(2,3,5-tri-O-toluoyl- beta -d-ribofuranosyl)purine (5d)
	6-[(N,N-Dimethylamino)methyl]-9-(2,3,5-tri-O-toluoyl- beta -d-ribofuranosyl)purine (5e)
	6-[(N,N-Dimethylamino)methyl]-9-(2-deoxy-3,5-di-O-toluoyl- beta -d-erythro-pentofuranosyl)purine (6e)
	6-[(N,N-Diisopropylamino)methyl]-9-(2,3,5-tri-O-toluoyl- beta -d-ribofuranosyl)purine (5f)
	6-[(N,N-Diisopropylamino)methyl]-9-(2-deoxy-3,5-di-O-toluoyl- beta -d-erythro-pentofuranosyl)purine (6f)
	6-[(N-Benzyl-N-methylamino)methyl]-9-(2,3,5-tri-O-toluoyl- beta -d-ribofuranosyl)purine (5g)
	6-[(N-Methyl-N-phenylamino)methyl]-9-(2,3,5-tri-O-toluoyl- beta -d-ribofuranosyl)purine (5h)
	6-[(N-Methyl-N-phenylamino)methyl]-9-(2-deoxy-3,5-di-O-toluoyl- beta -d-erythro-pentofuranosyl)purine (6h)
	6-[(N-Acetyl-N-cyclopropylamino)methyl]-9-(2,3,5-tri-O-toluoyl- beta -d-ribofuranosyl)purine (5i)
	6-[(N-Acetyl-N-cyclopropylamino)methyl]-9-(2-deoxy-3,5-di-O-toluoyl- beta -d-erythro-pentofuranosyl)purine (6i)
	6-{[N,N-Bis(2-hydroxyethyl)amino]methyl}-9-(2,3,5-tri-O-toluoyl- beta -d-ribofuranosyl)purine (5j)
	6-{[N,N-Bis(2-hydroxyethyl)amino]methyl}-9-(2-deoxy-3,5-di-O-toluoyl- beta -d-erythro-pentofuranosyl)purine (6j)
	6-[(2-Acetylhydrazinyl)methyl]-9-(2,3,5-tri-O-toluoyl- beta -d-ribofuranosyl)purine (5k)
	6-[(Piperidin-1-yl)methyl]-9-(2,3,5-tri-O-toluoyl- beta -d-ribofuranosyl)purine (5l)
	6-[(Piperidin-1-yl)methyl]-9-(2-deoxy-3,5-di-O-toluoyl- beta -d-erythro-pentofuranosyl)purine (6l)
	6-[(Morpholin-4-yl)methyl]-9-(2,3,5-tri-O-toluoyl- beta -d-ribofuranosyl)purine (5m)
	6-[(Morpholin-4-yl)methyl]-9-(2-deoxy-3,5-di-O-toluoyl- beta -d-erythro-pentofuranosyl)purine (6m)
	6-[(Thiazolidin-3-yl)methyl]-9-(2,3,5-tri-O-toluoyl- beta -d-ribofuranosyl)purine (5n)
	6-[(Indolin-1-yl)methyl]-9-(2,3,5-tri-O-toluoyl- beta -d-ribofuranosyl)purine (5o)
	6-[(Indol-1-yl)methyl]-9-(2,3,5-tri-O-toluoyl- beta -d-ribofuranosyl)purine (5p)
	Method A
	Method B

	6-[(Pyrazol-1-yl)methyl]-9-(2,3,5-tri-O-toluoyl- beta -d-ribofuranosyl)purine (5q)
	6-[(4-Oxopyridin-1(4H)-yl)methyl]-9-(2,3,5-tri-O-toluoyl- beta -d-ribofuranosyl)purine (5r) and 6-[(Pyridin-4-yloxy)methyl]-9-(2,3,5-tri-O-toluoyl- beta -d-ribofuranosyl)purine (13f)
	Method A
	Method B

	6-[4-Oxopyridin-14H-ylmethyl]-9-2-deoxy-3,5-di-O-toluoyl- beta -d-erythro-pentofuranosylpurine 6r and 6-[Pyridin-4-yloxymethyl]-9-2-deoxy-3,5-di-O-toluoyl- beta -d-erythro-pentofuranosylpurine 14f
	Method A
	Method B

	6-[(2-Oxopyridin-1(2H)-yl)methyl]-9-(2,3,5-tri-O-toluoyl- beta -d-ribofuranosyl)purine (5s) and 6-[(Pyridin-2-yloxy)methyl]-9-(2,3,5-tri-O-toluoyl- beta -d-ribofuranosyl)purine (13g)
	Method A
	Method B

	6-[2-Oxopyridin-12H-ylmethyl]-9-2-deoxy-3,5-di-O-toluoyl- beta -d-erythro-pentofuranosylpurine 6s and 6-[Pyridin-2-yloxymethyl]-9-2-deoxy-3,5-di-O-toluoyl- beta -d-erythro-pentofuranosylpurine 14g
	Method A
	Method B

	6-[(2-Oxopyrrolidin-1-yl)methyl]-9-(2,3,5-tri-O-toluoyl- beta -d-ribofuranosyl)purine (5t)
	6-[(2-Oxopyrrolidin-1-yl)methyl]-9-(2-deoxy-3,5-di-O-toluoyl- beta -d-erythro-pentofuranosyl)purine (6t)
	6-[(2-Methoxycarbonylpyrrolidin-1-yl)methyl]-9-(2,3,5-tri-O-toluoyl- beta -d-ribofuranosyl)purine (5u)
	6-(Azidomethyl)-9-(2,3,5-tri-O-toluoyl- beta -d-ribofuranosyl)purine (5v)
	6-(Phenyloxymethyl)-9-(2,3,5-tri-O-toluoyl- beta -d-ribofuranosyl)purine (13b)
	6-(Phenyloxymethyl)-9-(2-deoxy-3,5-di-O-toluoyl- beta -d-erythro-pentofuranosyl)purine (14b)
	6-(Methylsulfanylmethyl)-9-(2,3,5-tri-O-toluoyl- beta -d-ribofuranosyl)purine (17a)
	6-(Methylsulfanylmethyl)-9-(2-deoxy-3,5-di-O-toluoyl- beta -d-erythro-pentofuranosyl)purine (18a)
	6-(Phenylsulfanylmethyl)-9-(2,3,5-tri-O-toluoyl- beta -d-ribofuranosyl)purine (17b)
	6-(Phenylsulfanylmethyl)-9-(2-deoxy-3,5-di-O-toluoyl- beta -d-erythro-pentofuranosyl)purine (18b)
	6-(Benzylsulfanylmethyl)-9-(2,3,5-tri-O-toluoyl- beta -d-ribofuranosyl)purine (17c)
	6-(Benzylsulfanylmethyl)-9-(2-deoxy-3,5-di-O-toluoyl- beta -d-erythro-pentofuranosyl)purine (18c)
	6-[(Methoxycarbonylmethyl)sulfanylmethyl]-9-(2,3,5-tri-O-toluoyl- beta -d-ribofuranosyl)purine (17d)
	6-[(Methoxycarbonylmethyl)sulfanylmethyl]-9-(2-deoxy-3,5-di- O-toluoyl- beta -d-erythro-pentofuranosyl)purine (18d)
	6-[(2-Hydroxyethyl)sulfanylmethyl]-9-(2,3,5-tri-O-toluoyl- beta -d-ribofuranosyl)purine (17e)
	6-[(2-Hydroxyethyl)sulfanylmethyl]-9-(2-deoxy-3,5-di-O-toluoyl- beta -d-erythro-pentofuranosyl)purine (18e)
	6-[(Pyridin-2-yl)sulfanylmethyl]-9-(2,3,5-tri-O-toluoyl- beta -d-ribofuranosyl)purine (17g)
	6-[(Pyridin-2-yl)sulfanylmethyl]-9-(2-deoxy-3,5-di-O-toluoyl- beta -d-erythro-pentofuranosyl)purine (18g)
	6-[(Benzothiazol-2-yl)sulfanylmethyl]-9-(2,3,5-tri-O-toluoyl- beta -d-ribofuranosyl)purine (17h)
	6-(Acetylsulfanylmethyl)-9-(2,3,5-tri-O-toluoyl- beta -d-ribofuranosyl)purine (17ia)
	6-(Acetylsulfanylmethyl)-9-(2-deoxy-3,5-di-O-toluoyl- beta -d-erythro-pentofuranosyl)purine (18ia)
	General procedure for cleavage of toluoyl protective groups
	Method A
	Method B

	6-[(N-Acetyl-N-methyl)aminomethyl]-9-( beta -d-ribofuranosyl)purine (11aa)
	6-[(N-Acetyl-N-methyl)aminomethyl]-9-(2-deoxy- beta -d-erythro-pentofuranosyl)purine (12aa)
	6-[(N-Acetyl-N-benzyl)aminomethyl]-9-( beta -d-ribofuranosyl)purine (11ba)
	6-[(N-Acetyl-N-benzyl)aminomethyl]-9-(2-deoxy- beta -d-erythro-pentofuranosyl)purine (12ba)
	6-[(N-Acetyl-N-cyclohexyl)aminomethyl]-9-( beta -d-ribofuranosyl)purine (11ca)
	6-[(N-Acetyl-N-cyclohexyl)aminomethyl]-9-(2-deoxy- beta -d-erythro-pentofuranosyl)purine (12ca)
	6-[N-(Hydroxycarbonylmethyl)aminomethyl]-9-( beta -d-ribofuranosyl)purine (11da)
	6-[(N,N-Dimethylamino)methyl]-9-( beta -d-ribofuranosyl)purine (11e)
	6-[(N,N-Dimethylamino)methyl]-9-(2-deoxy- beta -d-erythro-pentofuranosyl)purine (12e)
	6-[N,N-(Diisopropylamino)methyl]-9-( beta -d-ribofuranosyl)purine (11f)
	6-[N,N-(Diisopropylamino)methyl]-9-(2-deoxy- beta -d-erythro-pentofuranosyl)purine (12f)
	6-[(N-Benzyl-N-methylamino)methyl]-9-( beta -d-ribofuranosyl)purine (11g)
	6-[(N-Methyl-N-phenylamino)methyl]-9-( beta -d-ribofuranosyl)purine (11h)
	6-[(N-Methyl-N-phenylamino)methyl]-9-(2-deoxy- beta -d-erythro-pentofuranosyl)purine (12h)
	6-[(N-Acetyl-N-cyclopropylamino)methyl]-9-( beta -d-ribofuranosyl)purine (11i)
	6-[(N-Acetyl-N-cyclopropylamino)methyl]-9-(2-deoxy- beta -d-erythro-pentofuranosyl)purine (12i)
	6-[N,N-Bis(2-hydroxyethyl)aminomethyl]-9-( beta -d-ribofuranosyl)purine (11j)
	6-[N,N-Bis(2-hydroxyethyl)aminomethyl]-9-(2-deoxy- beta -d-erythro-pentofuranosyl)purine (12j)
	6-[(2-Acetylhydrazinyl)methyl]-9-( beta -d- ribofuranosyl)purine (11k)
	6-[(Piperidin-1-yl)methyl]-9-( beta -d-ribofuranosyl)purine (11l)
	6-[(Piperidin-1-yl)methyl]-9-(2-deoxy- beta -d-erythro-pentofuranosyl)purine (12l)
	6-[(Morpholin-4-yl)methyl]-9-( beta -d-ribofuranosyl)purine (11m)
	6-[(Morpholin-4-yl)methyl]-9-(2-deoxy- beta -d-erythro-pentofuranosyl)purine (12m)
	6-[(Thiazolidin-3-yl)methyl]-9-( beta -d-ribofuranosyl)purine (11n)
	6-[(Indol-1-yl)methyl]-9-( beta -d-ribofuranosyl)purine (11p)
	6-[(Pyrazol-1-yl)methyl]-9-( beta -d-ribofuranosyl)purine (11q)
	6-[(4-Oxopyridin-1(4H)-yl)methyl]-9-( beta -d-ribofuranosyl)purine (11r)
	6-[(4-Oxopyridin-1(4H)-yl)methyl]-9-(2-deoxy- beta -d-erythro-pentofuranosyl)purine (12r)
	6-[(2-Oxopyridin-1(2H)-yl)methyl]-9-( beta -d-ribofuranosyl)purine (11s)
	6-[(2-Oxopyridin-1(2H)-yl)methyl]-9-(2-deoxy- beta -d-erythro-pentofuranosyl)purine (12s)
	6-[(2-Oxopyrrolidin-1-yl)methyl]-9-( beta -d-ribofuranosyl)purine (11t)
	6-[(2-Oxopyrrolidin-1-yl)methyl]-9-(2-deoxy- beta -d-erythro-pentofuranosyl)purine (12t)
	6-[(2-Hydroxycarbonylpyrrolidin-1-yl)methyl]-9-( beta -d-ribofuranosyl)purine (11u)
	6-(Azidomethyl)-9-( beta -d-ribofuranosyl)purine (11v)
	6-(Methoxymethyl)-9-( beta -d-ribofuranosyl)purine (15a)
	6-(Methoxymethyl)-9-(2-deoxy- beta -d-erythro-pentofuranosyl)purine (16a)
	6-(Phenyloxymethyl)-9-( beta -d-ribofuranosyl)purine (15b)
	6-(Phenyloxymethyl)-9-(2-deoxy- beta -d-erythro-pentofuranosyl)purine (16b)
	6-[(Pyridin-2-yl)oxymethyl]-9-( beta -d-ribofuranosyl)purine (15g)
	6-[(Pyridin-2-yl)oxymethyl]-9-(2-deoxy- beta -d-erythro-pentofuranosyl)purine (16g)
	6-(Methylsulfanylmethyl)-9-( beta -d-ribofuranosyl)purine (19a)
	6-(Methylsulfanylmethyl)-9-(2-deoxy- beta -d-erythro-pentofuranosyl)purine (20a)
	6-(Phenylsulfanylmethyl)-9-( beta -d-ribofuranosyl)purine (19b)
	6-(Phenylsulfanylmethyl)-9-(2-deoxy- beta -d-erythro-pentofuranosyl)purine (20b)
	6-(Benzylsulfanylmethyl)-9-( beta -d-ribofuranosyl)purine (19c)
	6-(Benzylsulfanylmethyl)-9-(2-deoxy- beta -d-erythro-pentofuranosyl)purine (20c)
	6-[(Hydroxycarbonylmethyl)sulfanylmethyl]-9-( beta -d-ribofuranosyl)purine (19da)
	6-[(Hydroxycarbonylmethyl)sulfanylmethyl]-9-(2-deoxy- beta -d-erythro-pentofuranosyl)purine (20da)
	6-[(2-Hydroxyethyl)sulfanylmethyl]-9-( beta -d-ribofuranosyl)purine (19e)
	6-[(2-Hydroxyethyl)sulfanylmethyl]-9-(2-deoxy- beta -d-erythro-pentofuranosyl)purine (20e)
	6-[(Pyridin-2-yl)sulfanylmethyl]-9-( beta -d-ribofuranosyl)purine (19g)
	6-[(Pyridin-2-yl)sulfanylmethyl]-9-(2-deoxy- beta -d-erythro-pentofuranosyl)purine (20g)
	6-[(Benzothiazol-2-yl)sulfanylmethyl]-9-( beta -d-ribofuranosyl)purine (19h)
	6-(Mercaptomethyl)-9-( beta -d-ribofuranosyl)purine (19i)
	6-(Mercaptomethyl)-9-(2-deoxy- beta -d-erythro-pentofuranosyl)purine (20i)

	Biological assays
	Cytostatic activity assays
	EC50 determination in HCV replicon cells24
	CC50 determination in HCV replicon cells
	CC50 determination in MT4 cells


	Acknowledgments
	References and notes


