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Abstract—2,3,5-Tri-O-benzoyl-p-D-ribofuranosyl cyanide reacts with methyl acetoacetate and diethyl malonate in the presence of
stoichiometric amounts of SnCl, to give a B-D-ribofuranosyl-enaminoketoester and a B-D-ribofuranosyl-enaminodiester, respectively.
The B-p-ribofuranosyl-enaminoketoester was debenzoylated, treated with 2,2-dimethoxypropane and tert-butyl-dimethylsilyl chloride to
give the methyl 3-amino-3-(5’-O-tert-butyldimethylsilyl-2/,3’-O-isopropylidene-B-p-ribofuranosyl)-2-acetyl propanoate obtained in good
yield together with small amounts of its a-anomer. The reactions of the B-anomer with hydrazine, methyl- and phenylhydrazine, carried out
under controlled experimental conditions, afforded the pyrazole C-nucleosides in good yields as 3-anomers. © 2002 Elsevier Science Ltd.

All rights reserved.

1. Introduction

The metal promoted reactions of (-dicarbonyl compounds
with nitriles afford p-enaminodicarbonyl derivatives
through a C—C bond formation between the methylene
and the cyano groups." We have recently reported that this
reaction can be applied to the synthesis of heterocyclic
C-nucleosides. [3-D-ribofuranosyl ketoesters react with
alkylcyanoformates in the presence of a transition metal
catalyst to give B-D-ribofuranosyl enaminoketoesters. The
reactions of these compounds with hydrazines and amidines
afford pyrazole and pyrimidine C-nucleosides as [3-anomers
in good yields.”

In this paper we report on an alternative route to the
synthesis of pyrazole C-nucleosides involving as a key
step the metal promoted reaction of 2,3,5-tri-O-benzoyl-f3-
D-ribofuranosylcyanide (1) with -dicarbonyl compounds.

2. Results and discussion

The ribofuranosyl cyanide (1) can be easily prepared from
2,3,5-tri-O-benzoyl-B-b-ribofuranosyl acetate.” The reac-
tions of cyano derivative 1 with B-dicarbonyl compounds
were carried out in dichloroethane at room temperature in
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the presence of a stoichiometric amount of tin(IV) chloride.
The reaction of 1 with methyl acetoacetate afforded the (3-D-
ribofuranosyl enaminoketoester 2 in good yield. A similar
reaction of 1 with diethylmalonate gave the enaminodiester
3 in lower yield (Scheme 1).

On the basis of results recently reported on the synthesis of
pyrazole derivatives from enaminoketoesters,* we decided
to investigate the possibility of utilizing compound 2,
obtained in good yield, as an intermediate in the synthesis
of pyrazole C-nucleosides, analogous to pyrazofurine, a
natural pyrazole C-nucleoside showing antiviral and anti-
tumour activities.’

When we reacted compound 2 with hydrazine hydrate, we
obtained only complex reaction mixtures possibly because
of the deprotection of the ribofuranosyl moiety and decom-
position of the obtained compounds.® So we decided to
modify the protection of ribose hydroxy groups in order to
obtain analogues of compound 2 suitable for the treatment
with hydrazines.

The tri O-benzoyl enaminoketoester 2 was deprotected by
treatment with K,COj; in methanol at room temperature for
45 min to give the B-ribofuranosyl enaminoketoester 4. This
compound was treated with 2,2-dimethoxypropane in
acetone to afford the isopropylidene derivative 5. The
reaction of 5 with fert-butyl-dimethylsilyl chloride in
DMF in the presence of imidazole afforded two compounds
in 81 and 15% yields, respectively. On the basis of their
NMR spectra, according to the results reported by
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Moffat et al.,’ the structure of anomer 6- was attributed to
the main compound while the structure of anomer 6-a was
attributed to the compound obtained in lower yield.

The anomer 6-3 was then reacted with hydrazine hydrate in
refluxing methanol. In this reaction two products were
obtained: the expected pyrazolyl C-nucleoside 7a in ca.
30% yield together with the anomer 6-a obtained in 70%
yield. This result demonstrated that in these experimental
conditions 6-p epimerises easily to anomer 6-o.

Attempts to react 6-a with hydrazine hydrate under many

The results obtained heating at reflux for 2 h a solution of
anomer 6-( in different solvents are reported in Table 1. The
percentage of epimerisation is strongly dependent on
solvent, ethanol being the solvent in which least epimerisa-
tion was found.

The reaction of 6-3 with hydrazine was then carried out

using absolute ethanol as solvent (1-2 mL vs 1 mmol of
6-B). To this solution hydrazine hydrate in a large excess

Table 1. Solvent and temperature effect on the stability of anomer 6-3

experimental conditions did not afford any reaction product Solvent Reflux temperature (°C) 6-B/6-0 (%)
leading to the complete recovery of the starting material
(Scheme 2) Absolute ethanol 78 80/20
: Benzene 80 65/45
. . . 1,2-Dichloroethane 84 42/58
In order to find experimental conditions suitable for the 2,2-Dimethoxyethane 81 65/35
synthesis in good yield of pyrazole C-nucleosides we B{id}llloro{nﬁhﬁne 2(5) iggg
; 13 R : ethano
studied the stability of anomer 6-f3 in different solvents at Chioroform o 30170

their reflux temperature.
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(molar ratio 6-B/hydrazine 1:5) was added at room tempera-
ture and the reaction mixture was heated slowly (1 h) until
reflux temperature (78°C) and further heated under reflux
for 1h. Under these conditions the [-D-ribofuranosyl
pyrazole 7a was obtained in 65% yield together with a
small amount of anomer 6-a (yield less than 20%). Under
similar experimental conditions 6-f reacted with methyl
and phenyl hydrazines to afford derivatives 7b,c in ca.
65% yield (Scheme 3).

The structures of compounds 7a—c were assigned on the
basis of the NMR spectra. In particular the *C NMR spectra
of compounds 7b,c show resonances at ca. 152 and 144 ppm
attributable, respectively, to the C-3 and C-5 of the pyrazole
ring. The resonances at ca. 152 ppm were singlets while the
absorptions at ca. 144 ppm were detected as a quartet
(*J=6.5 Hz) due to the long range coupling between the
C-5 carbon atom and the hydrogens of methyl group | linked
to the C-5 and this confirms the proposed structures.*

3. Conclusion

The results obtained demonstrated that compound 6-3 can
be transformed, under controlled experimental conditions,
into 3-D-ribofuranosyl pyrazole C-nucleosides so opening a
new route to the synthesis of derivatives analogous to
pyrazofurine.

4. Experimental
4.1. General

Mps were determined on a ‘Kofler’ apparatus and are
uncorrected. IR spectra were recorded on FT-IR Perkin—
Elmer Paragon 500 spectrometer. NMR spectra were
recorded on Bruker AC (200 MHz) spectrometer. Chemical
shifts are given in ppm (&) with respect to tetramethylsilane
and coupling constants (J) are in Hz. Glass plates ‘Merk
Kieselgel 60’ F 245 were used for thin layer chromato-
graphy. Silica gel ‘ICN Silica 32-60, 60 A’ was used for
column chromatography.

2,3,5-Tri-O-benzoyl-B-p-ribofuranosyl cyanide (1) was
prepared according to procedures previously described.*

4.1.1. Methyl 3-amino-3-(2',3',5'-tri-O-benzoyl-f3-p-
ribofuranosyl)-2-acetyl propenoate (2). To a stirred
solution of 1M SnCl; in CH,Cl, (3 mL) a solution of

W/
TBDMSO—

H (65%)
Me (65%)
R:Ph (61%)

ribofuranosyl cyanide (1) (1.177 g, 2.5 mmol) and methyl
acetoacetate (0.32 mL, 3 mol) in CH;Cl, (5 mL) was added.
The reaction mixture was stirred at room temperature for
10 min, diluted with ethyl acetate (10 mL), treated under
stirring for 30 min with an aqueous saturated solution of
NaHCO; and filtered on celite. The organic layer was sepa-
rated, washed with brine, dried (Na,SO,) and concentrated
under reduced pressure to give a residue which was purified
by column chromatography (flash chromatography, SiO,,
ethyl acetate/light petroleum 1:3) to give colourless crystals
(1.3 g, yield 85%), mp 55-58°C, [alp=4162 (c=1.5,
CHCI;); FT-IR (KBr): 3420 (br), 1720, 1600, 1260 cm™';
'H NMR (CDCly) 8: 2.38 (s, 3H, Me), 3.56 (s, 3H, OMe),
4.6-4.8 (m, 3H, OCH,, H-4'), 5.63 (dd, 1H, J=8.5, 4.7 Hz,
H-3%), 5.73 (d, J=1.6 Hz, H-1'), 5.87 (dd, J=4.7, 1.6 Hz,
H-2'), 7.1-8.2 (m, 16H, Ph, NH), 11.70 (br, NH); *C NMR
(CDCl;) o: 31.21 (q, J=127.1Hz, Me), 51.08 (q,
J=146.4 Hz, OMe), 62.65 (t, /=148.6 Hz, OCH,), 69.94
(d, /=152.0 Hz, CH), 76.74 (d, J/=163.3 Hz, CH), 78.16
(d, J=156.0 Hz, CH), 80.22 (d, J/=170.5 Hz, CH), 99.94
(s, C-2), 128.37 (d, Ph), 128.58 (d, Ph), 128.77 (d, Ph),
129.28 (s, Ph), 129.62 (d, Ph), 129.76 (d, Ph), 129.85 (d,
Ph), 133.54 (d, Ph), 133.70 (d, Ph), 164.84 (s, C—NH,),
165.07 (s, COO), 166.41 (s, COO), 166.96 (s, COO),
168.34 (s, COO), 198.91 (s, CO). Found: C, 65.50; H,
4.80; N, 2.20. C3,Hy9NO, requires C, 65.41; H, 4.97; N,
2.38.

4.1.2. Ethyl 3-amino-3-(2',3',5'-tri-O-benzoyl-3-D-ribo-
furanosyl)-2-ethoxycarbonyl propenoate (3). To a stirred
solution of 1 M SnCl, in CH,Cl, (2 mL, 2 mmol) a solution
of ribofuranosyl cyanide (1) (0.707 g, 1.5 mmol) and
diethylmalonate (0.3 mL, 2 mmol) in CH,Cl, (5 mL) was
added. The reaction mixture was stirred at room temperature
for 24 h, diluted with ethyl acetate (10 mL), treated under
stirring for 30 min with an aqueous saturated solution of
NaHCOs; and filtered on celite. The organic layer was sepa-
rated, washed with brine, dried (Na,SO,) and concentrated
under reduced pressure to give a residue which was purified
by column chromatography (flash chromatography, SiO,,
ethyl acetate/light petroleum 1:4): colourless oil (0.37 g,
yield 39%), [a]lp=141 (c=1.2, CHCl3); FT-IR (neat):
3400 (br), 1740, 1720, 1610, 1250cm™'; 'H NMR
(CDCl3) 6: 1.13 (t, 3H, J=7.0 Hz, Me), 1.27 (t, J=7.0 Hz,
3H, Me), 3.90-4.10 (m, 2H, OCH,), 4.10-4.20 (m, 2H,
OCH,), 4.60-4.70 (m, 3H, OCH, and H-4), 5.70 (m, 1H,
H-2 or H-3), 5.73 (d, J/=2.9 Hz, H-1), 5.85 (m, 1H, H-2 or
H-3), 6.90 (br, 1H, NH), 7.20-7.60 (m, 9H, Ph), 7.75-7.85
(m, 2H, Ph), 8.01-8.09 (m, 4H, Ph), 9.10 (br, 1H, NH); *C
NMR (CDCl3) 6: 10.51 (q, J/=129.5 Hz, Me), 61.34 (t,
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J=147.1 Hz, OCH,), 64.15 (t, J=145.1 Hz, OCH,), 70.15
(d, J=149.4 Hz, CH), 75.20 (d, J=158.7 Hz, CH), 77.23
(d, J=157.2 Hz, CH), 79.54 (d, J=164.3 Hz, CH), 103.56
(s, C-2), 127.18 (d, Ph), 127.78 (d, Ph), 128.12 (d, Ph),
128.68 (s, Ph), 128.96 (d, Ph), 129.05 (d, Ph), 129.54 (d,
Ph), 132.16 (d, Ph), 132.60 (d, Ph), 162.52 (s, C—NH,),
166.21 (s, CO0), 166.64 (s, COO), 167.54 (s, COO),
169.12 (s, COO), 169.56 (s, COO). Found: C, 64.50; H,
5.40; N, 2.15. C34H33NOy; requires C, 64.65; H, 5.27; N,
2.22.

4.1.3. Methyl-3-amino-3-f-p-ribofuranosyl-2-acetyl-pro-
penoate (4). To a solution of enaminoketoester (2) (147 mg,
0.25 mmol) in methanol (SmL) K,CO; (11 mg,
0.083 mmol) was added. The obtained solution was stirred
at room temperature for 45 min, and concentrated under
reduced pressure to give a residue which was purified by
column chromatography (flash chromatography, SiO,,
methylene chloride/methanol 9:1): colourless crystals, mp
68-71°C, 62mg (yield 90%); [a]lp=—39.1 (c=11.6,
MeOH); FT-IR (KBr): 3367 (br), 1674, 1601, 1099 cm™';
'H NMR (DMSO-dg) 8: 2.16 (s, 3H, Me), 3.66 (s, 3H,
OMe), 3.50-3.60 (m, 1H, CH,0), 3.70-3.80 (m, 4H,
CH,0, H-2, H-3), 491 (s, 1H, H-1), 497 (d, 1H, J=
6.0 Hz, exchanges with D,O, OH), 5.25 (d, 1H, J=4.5 Hz,
exchanges with D,O, OH), 5.46 (t, 1H, J=4.5Hz,
exchanges with D,O, OH), 8.60 (br, 1H, exchanges with
D,0, NH), 11.30 (br, 1H, exchanges with D,O, NH); Bc
NMR (DMSO-dg) 6: 30.04 (q, J=127.3 Hz, Me), 51.03 (q,
J=147.6 Hz, OMe), 58.93 (t, /=140.3 Hz, CH,0), 68.81
(d, J=144.4 Hz, CH), 76.91 (d, J=148.5 Hz, CH), 81.51
(d, J=146.2 Hz, CH), 81.69 (d, J=160.1 Hz, CH), 98.89
(s, C-2), 168.76 (s, C—-NH,), 169.78 (s, COO), 195.82 (s,
CO). Found: C, 48.15; H, 6.15; N, 5.15. C;{H7;NO; requires
C, 48.00; H, 6.23; N, 5.09.

4.1.4. Methyl-3-amino-3-(2’,3’-O-isopropilydene--D-
ribofuranosyl)-2-acetyl-propenoate (5). A solution of
compound (4) (180 mg, 0.65 mmol), 2,2-dimethoxypropane
(0.2 mL, 1.6 mmol) and p-toluensulfonic acid (5 mg) in dry
acetone (10 mL) was stirred at room temperature for 2 h.
The reaction mixture was concentrated under reduced pres-
sure to give a residue which was dissolved in ethyl acetate
(20 mL). The solution was washed with a saturated aqueous
solution of NaHCO;, brine and dried (Na,SO,). The solvent
was removed under reduced pressure to give a yellow oil
which was purified by column chromatography (flash
chromatography, SiO,, ethyl acetate/light petroleum 2:1):
pale yellow oil, 177 mg (yield 86%); [alp=—27.0
(c=10.5, MeOH); FT-IR (neat): 3350 (br), 1699, 1605,
1075cm™"; '"H NMR (CDCl3) 8: 1.34 (s, 3H, Me), 1.57
(s, 3H, Me), 2.34 (s, 3H, Me), 3.77 (s, 3H, OMe), 3.83
(dd, J=11.5, 2.5Hz, 1H, CH;O), 4.03 (dd, J=11.5,
2.3 Hz, 1H, CH,0), 3.94 (br, 1H, OH), 4.10-4.20 (m, 1H,
H-4'), 4.63 (dd, J=5.7, 1.8 Hz, 1H, H-2'), 4.72 (dd,
J=5.7Hz, 1H, H-3'), 5.31 (d, J=1.8 Hz, 1H, H-1’), 8.00
(br, 1H, NH), 11.40 (br, 1H, NH); *C NMR (CDCl5) §:
25.71 (q, J=124.4 Hz, Me), 27.53 (q, J=117.5 Hz, Me),
30.16 (q, J=127.8 Hz, Me), 51.38 (q, /=146.1 Hz, OMe),
61.53 (t, J/=140.9 Hz, CH,0), 72.15 (d, J/=154.2 Hz, CH),
81.17 (d, J/=156.3 Hz, CH), 83.36 (d, /=156.9 Hz, CH),
86.32 (d, J=160.0Hz, CH), 98.76 (s, C-2), 112.16
(s, CMe,), 167.31 (s, C-NH,), 169.96 (s, COO), 197.52

(s, CO). Found: C, 53.20; H, 6.60; N, 4.35. C;;H,;NO,
requires C, 53.33; H, 6.71; N, 4.44.

4.1.5. Methyl 3-amino-3-(5'-O-tert-butyldimethylsilyl-
2/,3'-0-isopropylidene-3-p-ribofuranosyl)-2-acetyl-pro-
penoate (6). A solution of compound (5) (300 mg, 1 mmol),
tert-butyldimethylsilylchloride (180 mg, 1.12 mmol) and
imidazole (170 mg, 2.5 mmol) in DMF (2 mL) was stirred
at room temperature for 12 h. To the reaction mixture ethyl
acetate (20 mL) was added and the solution was washed
with water, brine, dried (Na,SO,) and concentrated under
reduced pressure to give a residue which was purified by
column chromatography (flash chromatography, SiO,, ethyl
ether/light petroleum 3:7). Two anomeric compounds were
obtained.

6-3: R=0.35 (ethyl ether/light petroleum 3:7): colourless
oil, 349 mg (yield 81%); [a]lp=—17.3 (c=1.13, CHCl);
FT-IR (neat): 3350, 1700, 1610, 1255, 1085cm™'; 'H
NMR (CDCl3) 6: 0.06 (s, 6H, SiMe,), 0.85 (s, 9H, 7-Bu),
1.25 (s, 3H, Me), 1.50 (s, 3H, Me), 2.30 (s, 3H, Me), 3.75 (s,
3H, OMe), 3.70-3.80 (m, 1H, CH,0), 4.10 (dd, 1H, J=11.4,
2.3 Hz, 1H, CH,0), 4.07-4.14 (m, 1H, H-4"), 4.60—4.69 (m,
2H, H-2/, H-3'), 5.27 (s, 1H, H-1'), 8.1 (br, 1H, NH), 11.60
(br, 1H, NH); *C NMR (CDCl5) 6: —5.40 (q, J=118.3 Hz,
SiMe,), 18.22 (s, C-Si), 25.77 (q, /=124.4 Hz, Me), 25.81
(q, 126.5 Hz, t-Bu), 27.65 (q, J/=119.0 Hz, Me), 30.50 (q,
J=127.4 Hz, Me), 51.12 (q, J=144.3 Hz, OMe), 62.17 (t,
J=143.5 Hz, CH,0), 77.73 (d, J=165.0 Hz, CH), 82.09 (d,
J=163.5 Hz, CH), 85.65 (d, J=148.3 Hz, CH), 87.05 (d,
J=162.2Hz, CH), 99.50 (s, C-2), 113.56 (s, CMe,),
168.80 (s, C-NH,), 169.32 (s, COO), 201.10 (s, CO).
Found: C, 55.80; H, 8.30; N, 3.20. C,,H35sNO;Si requires
C, 55.92; H, 8.21; N, 3.26.

6-0.: R=0.40 (ethyl ether/light petroleum 3:7), colourless
oil, 64 mg (yield 15%); [a]p=—10 (¢c=0.97, CHCl5); FT-IR
(neat): 3430, 1697, 1605, 1256, 1075cm™'; 'H NMR:
(CDCl;) 8: —0.72 (s, 6H, SiMe,), 0.92 (s, 9H, #-Bu), 1.31
(s, 3H, Me), 1.35 (s, 3H, Me), 2.38 (s, 3H, Me), 3.70 (s, 3H,
OMe), 3.74-3.76 (m, 2H, CH,0), 4.31-4.34 (m, 1H, H-4"),
4.77-4.80 (m, 1H, H-2/ or H-3"), 5.24-5.30 (m, 2H, H-1',
H-2/ or H-3), 7.25 (br, 1H, NH), 11.85 (br, 1H, NH); "*C
NMR (CDCl5) 6: —5.60 (Si—Me), —5.57 (Si—-Me), 18.23
(C-Si), 18.23 (Me), 25.85 (t-Bu), 25.87 (Me), 31.24 (Me),
60.05 (OMe), 65.13 (CH,0), 82.12 (CH), 82.65 (CH), 83.55
(CH), 83.94 (CH), 101.10 (C-2), 112.24 (CMe,), 166.77 and
168.65 (C—NH, and COO), 199.04 (CO). Found: C, 55.80;
H, 8.30; N, 3.20. C,,H35sNO;Si requires C, 55.92; H, 8.21;
N, 3.26.

4.1.6. Methyl 5-methyl-3-(2/,3’-O-isopropylidene-5'-0O-
tert-butyldimethylsilyl-B-p-ribofuranosyl)-pyrazole-4-
carboxylate (7a). A solution of 6- (334 mg, 0.78 mmol)
and hydrazine hydrate (0.2 mL, 4.5 mmol) in absolute
ethanol (1 mL) was stirred at room temperature for 1 h,
heated slowly (1 h) till reflux (75°C) and heated at this
temperature for 1 h. The obtained solution was concentrated
under reduced pressure to give a residue which was
dissolved in ethyl acetate (20 mL). The organic solution
was washed with 1IN HCI (5 mL) and with brine, dried
(Na,SO,) and concentrated under reduced pressure to give
a residue which was purified by column chromatography
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(flash chromatography, SiO,, ethyl ether/light petroleum
4:6): colourless oil, 212 mg (yield 65%); [alp=—7.6
(c=1.1, MeOH); FT-IR (neat): 3280, 1715, 1110 cm™'; 'H
NMR (CDCls) 6: 0.13 (s, 3H, Si—Me), 0.15 (s, 3H, Si—-Me),
0.92 (s, 9H, t-Bu), 1.34 (s, 3H, Me), 1.58 (s, 3H, Me), 2.43
(s, 3H, Me), 3.72 (dd, J=11.4, 3.5 Hz, 1H, CH,0), 3.82 (s,
3H, OMe), 3.96 (dd, J=11.4 and 3.5 Hz, 1H, CH,0), 4.23
(dd, J=8.0, 3.5 Hz, 1H, H-4'), 4.70 (dd, J=8.0, 5.8 Hz, 1H,
H-3"), 4.75 (dd, J=5.8, 1.0Hz, 1H, H-2'), 5.55 (d,
J=1.0 Hz, 1H, H-1), 9.30-12.30 (br, 1H, NH); °C NMR
(CDCl3) 6: —5.20 (q, J=118.0 Hz, SiMe,), 13.51 (q,
J=125.9 Hz, Me), 18.38 (s, C-Si), 25.8 (q, J=124.5 Hz,
Me), 2594 (q, J=124.2, t-Bu), 27.50 (q, J=126.2 Hz,
Me), 51.15 (q, J=146.7 Hz, OMe), 63.30 (t, J/=140.5 Hz,
CH,0), 79.92 (d, J=156.3 Hz, CH), 80.44 (d, J/=154.8 Hz,
CH), 85.47 (d, J=147.6 Hz, CH), 86.56 (d, J=158.8 Hz,
CH), 107.80 (s, C-4), 113.35 (s, CMe,), 148.25 (s, C-5),
150.26 (s, C-3), 164.0 (s, COO). Found: C, 56.20; H,
8.00; N, 6.50. Cy)H34N20¢Si requires C, 56.31; H, 8.03;
N, 6.57.

4.1.7. Methyl 1,5-dimethyl-3-(2/,3'-O-isopropylidene-5’'-
O-tert-butyl-dimethyl-silyl-@-p-ribofura-nosyl)-pirazole-
4-carboxylate (7b). To a solution of 6-B (176 mg,
0.41 mmol) in absolute ethanol (0.4 mL) methylhydrazine
(0.11 mL, 2.25 mmol) and p-toluensulfonic acid (5 mg)
were added. The reaction mixture was heated slowly (1 h)
till reflux and further heated under reflux for 1.5 h. The
obtained solution was concentrated under reduced pressure
to give a residue which was dissolved in ethyl acetate
(20 mL). The organic solution was washed with saturated
NaHCOs;, 1IN HCI, brine and dried (Na,SO,). The solvent
was evaporated under reduced pressure and the residue was
purified by column chromatography (flash chromatography,
Si0,, ethyl acetate/light petroleum 1:4): colourless oil,
130 mg (yield 65%); [a]lp=—3.7 (c=0.9, MeOH); FT-IR
(neat): 1715, 1505, 1110 cm™'; 'H NMR (CDCl5) 8: 0.14
(s, 3H, Si—-Me), 0.16 (s, 3H, Si—-Me), 0.94 (s, 9H, r-Bu), 1.32
(s, 3H, Me), 1.65 (s, 3H, Me), 2.45 (s, 3H, Me), 3.75 (s, 3H,
N-Me), 3.82 (dd, J=11.3, 3.2 Hz, CH,0), 3.88 (s, 3H,
OMe), 3.90 (dd, J/=11.3, 3.2 Hz, CH,0), 4.35 (dd, J=6.4,
3.5 Hz, 1H, H-4), 4.78 (dd, J=6.49, 3.06 Hz, 1H, H-3), 5.28
(dd, J=6.5, 3.7 Hz, 1H, H-2), 5.46 (d, /=3.7 Hz, 1H, H-1);
BC NMR &: —5.27 (q, J=118.0 Hz, SiMe,), 11.03 (q,
J=127.9 Hz, Me),16.52 (s, C-Si), 25.48 (q, J=124.4 Hz,
Me), 25.85 (q, /=126.8 Hz, -Bu), 27.35 (q, J/=125.4 Hz,
Me), 30.89 (q, J=122.6 Hz, Me), 51.20 (q, J=146.6 Hz,
OMe), 63.32 (t, J=140.6Hz, CH,0), 81.36 (d,
J=156.0 Hz, CH), 81.59 (d, J=154.5 Hz, CH), 86.86 (d,
J=146.5 Hz, CH), 87.04 (d, J/=159.2 Hz, CH), 108.8 (s,
C-4), 112.92 (s, CMe,), 144.73 (q, “J=6.5Hz, C-5),
153.05 (s, C-3,), 163.87 (s, COO). Found: C, 57.20; H,
8.10; N, 6.45. C,H36N,O4Si requires C, 57.25; H, 8.24;
N, 6.36.

4.1.8. Methyl 1-phenyl-5-methyl-3-(2’,3’-O-isopropyl-
idene-5'-O-tert-butyldimethylsilyl-B-p-ribofuranosyl)-
pyrazole-4-carboxylate(7c). To a solution of 6-3 (257 mg,
0.6 mmol) in absolute ethanol (0.5 mL) phenylhydrazine
(0.32 mL, 3 mmol) and p-toluensulfonic acid (5 mg) were
added. The reaction mixture was stirred at room temperature
for 15 min, heated slowly till reflux (30 min) and heated
under reflux for 1.5 h. The obtained solution was concen-

trated under reduced pressure to give a residue which was
dissolved in ethyl acetate (20 mL). The organic solution was
washed with saturated aqueous solution of NaHCO;, 1N
HCI, brine and dried (Na,SO,). The solution was concen-
trated under reduced pressure and the residue was purified
by column chromatography (flash chromatography, SiO,,
ethyl acetate/light petroleum 1:4): yellow oil, 110 mg
(vield 61%); [alp=—5.3 (c=1.0, MeOH); 'H NMR
(CDCl3) 6: 0.16 (s, 3H, Si—Me), 0.18 (s, 3H, Si—Me),
1.10 (s, 9H, #-Bu), 1.45 (s, 3H, Me), 1.59 (s, 3H, Me),
2.60 (s, 3H, Me), 3.72 (dd, J=11.3, 3.20 Hz, 1H, CH,0),
3.83 (s, 3H, OMe), 3.98 (dd, J=11.2, 3.0 Hz, 1H, CH,0),
4.19 (dd, J/=6.4, 3.5 Hz, 1H, H-4), 4.95 (dd, /=6.5, 3.1 Hz,
1H, H-3), 5.65 (dd, J=6.5, 3.7 Hz, 1H, H-2), 5.80 (d,
J=3.7Hz, 1H, H-1), 7.40-7.47 (m, 5H, Ph); *C NMR &:
—5.27 (q, J=118.5 Hz, SiMe,), 12.60 (q, J/=127.9 Hz, Me),
16.41 (s, C-Si), 25.65 (q, J/=124.8 Hz, Me), 25.98 (q,
J=126.3 Hz, t-Bu), 27.43 (q, J/=125.5 Hz, Me), 51.37 (q,
J=146.6 Hz, OMe), 63.66 (t, J/=140.3 Hz, CH,0), 79.77 (d,
J=156.3 Hz, CH), 83.16 (d, /=154.7 Hz, CH), 83.69 (d,
J=146.3 Hz, CH), 86.02 (d, /=159.5 Hz, CH), 110.2 (s,
C-4), 11343 (s, CMey), 125.60 (d, Ph), 129.25 (d, Ph),
129.57 (d, Ph), 138.73 (s, Ph), 145.16 (q, 2J=6.7 Hz, C-5),
151.70 (s, C-3), 164.24 (s, COO). Found: C, 62.20; H, 7.55;
N, 5.50. Cp6H3N,0¢Si requires C, 62.12; H, 7.62; N, 5.57.
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