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Abstract - 4-Amino-8-(8-DP-2,3-0—isopropylidene-5-0-trityl-
ribofuranosyl }pyrazelof{l,5-al-1,3,5-triazine and its o-1isomer

were synthesized via 3-amino-2N-carbamimidoyl-4-(a and

B-p-2',3"-0-isopropylidene-3'-O-tritylribofuranosyd Jpyrazoles.

Success in C-nucleoside synthesis heavily depends on the availability of the appropriate
preformed carbobydrate intermediates. In this matter we have been fortunate to develop two
extremely versatile intermediates for a general synthesis of S:_—mn:leos.'lrles.1‘.5 From these
intermediates we have synthesized pyrimidine,l_‘s .'i—a.m'[nc}p)'mzcw]e,4 and 3-aminopyrazele-2-
carboxamide5 C-nucleosides. One of the intermediates, 2-formyl-2-{2,3-0-isopropylidene-
5-0-trityl-D-ribofuranosyl )acetonitrile3’5 (2) was also found to be a very useful intermediate
for the preparation of pyrrolo[3,2—d]pyr1midine6'7 and i:h:leno[3,Z—Q]p},vrimidine8 C-nucleosides.
This report deals with a new synthesis of 4-amino-8-(f-D-ribofuranosyl)pyrazololl,5-al-
1,3,5~triazine (l),9 which was shown to have good antileukemic activity in preliminary cell
culture study.lo Intermediate 2 was condensed with an excess of aminoguanidine nitrate in 2 N

nitric acid to give an equal mixture of 4 and 5 via aminosemlcarbazone derivative 3, which could

not be isolated under the condition. It should be noted that there was nc deblocking of the
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Scheme 2
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ribose protecting groups during the reaction. The anomeric mixture (4 and ;5_) was separated on a
silica gel column using ethyl acetate-petroleum ether (4:1).

The identification of 4 and J has been wmade on the basts of 1H amr as well as uv spectra. The
chemical shift of anomeric proton of isomer 4 appeared at higher field (64.76; H-1' is
overlapping with H-2' & H-3') than that of 3 iscmer 5 (& 5.08). This method has been
successfully utilized in the assignment of anomeric configuration of E—nuc]eosidesl—s as well as

i Imbach's 1:u1e1:2 does not provide an unambiguous assignment as the

that of N-nucleosides.
differences of chemical shitts (A€} between the methyl groups in isopropylidine moleties are 0.21
and 0.22 ppm for the ¢ and B anomer, respectively. Additienal confirmation of the configuration
was based on the conversion of 4 and 5 to & and 7, for which their configurations have been
established previously.4

In order to confirm the presence of a heterocyeclic moiety in 4 and 5, a model compound 13 was
prepared by a procedure similar to that reported previously.5 However, uv absorption spectra of

the 3-amino-2-carbamimidoyl moiety of 4 and 3 overlap with that of the trityl group. Thus a

direct comparison of uv spectra between the C-nucleosides (3 and 4) and the heterocycle i3 was
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From the same column the slow moving @—isomer 5 (1.25 g) was obtained; LT (CDCJB): §1.33

and 1.54 (s, 1, isopropylidene methyl), 3.26-3.33 (m, 2, #-5' and H-5"), 4,27 (m, 1, H-4'), 4,79

(m, 2, H-2' and 3'), 5.08 (d, 1, E-1", Jiv g0 = 2.0 Hz), 7.26 - 7.68 (m, 16, trityl and H-5).
E)
gnal. Caled. for Gy H,N.O,: C, 69.02; H, 6.12; N, 12,99, Found: C, 69.28; H, 6.34; N, 12.62.

4-Amino-8—{8-D-2,3-0-isopropylidene-5-0-tritylribofuranosyl Jpyrazelo[1,5-a]-1,3, 5-triazine

(8)

A mixture of 4 (539 mg, 0.0C1 mole) and triethy] orthoformate {10 ml) was heated at 95-100°C for
2.5 h. TLC indicated that all the starting material was converted to 8. Excess triethyl
orthoformate was evaporated in vacuo to yield a syrup, which was purified on a silica gel column
using chloroform-methanel (30:1) to give 8 (465 mg, B5%). 1H nmr data, in comparison to those

reported9 values, confirmed the compound.

4-Amino-8-{a-D-2,3-0-1sopropylidene-5-0-tritylribefuranosyl )pyrazole[1,5~a]-1,3,5-triazine

9

A& mixture of 5 (539 mg, 0.0C1 mol) and triethyl orthoformate (10 ml) was heated at 95-100°C for 2
h.  After heating, excess reagent was evaporated 1n vacue to yield a syrup, which was
chromatographed on a short silica gel celumn using chloroform—methanol (30:1) as eluent to aobtain

1

9 (489 mg, 80%). 'H nmr data confirmed the structure.’

Conversion of 3-Amino-2-carbamimidoyl C-Nucleosides (4 and 5) to 3-Aminopyrazole C-Nuclecsides (6

and 7)

A wixture of 4 (60 mg) and 2 N aqueous NaOH (2 drops) in methancl €0.5 ml) was refluxed for 1
min. After neutralization with acetic acid, the product was isolated on a preparative TLC plate
using a mixture of chlorcform—methanol (10:1) as an eluent to obtaln €& (27 wg), which was
compared with the authentic B-isomer of 3-aminopytazcle C-nucleosides. Thus, l]-l nmr and the TLC
data indicated that the compound 6 was identical to an authentic sample prepared by the
previously reported rl:uav:hod.4 A similar experiment with 5 also gave 7 as a sole product. No

anomerization was observed during the reaction.

3-Amino-2-carbanimidoyl-4-methylpyrazole (13)

To a suspension of sodium hydride (8.0 g, 0.17 mol, 50% in oil) 1in dry ether (350 ml) was added
dropwise a mixture of propionitrile (9.0 g, 0.16 mole), ethyl formate (20 ml), ether (50 mi), and

absolute ethanol (3 ml). After addition, the mixture was stirred overnight. Excess ethyl for-
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mate and ether were evaporated at low temperature { < 30°C), To the remaining grey solid, an
ice-water was cautiously added, the solution was neutralized with acetic acid, and then
aminoguanidine nitrate (13.7 g, 0.l mol) was added. The reaction mixture was stirred at room
temperature for 15 h and then the pH of the solution was adjusted te 9-10 with 50% aqueous NaOH.
The splution was then immediately readjusted to pH 7 with acetic acid, during which a solid
precipitated. Crystailization from methanol, decolorized with charcoal at room temperature
(30°C¢), afforded white crystals (1.1 g), mp 179-180°C; uv: X max 261 nm (pH 1-7), 262 (pH 12); 1H
nmr (DMSO—dﬁ): 5§1.89 (s, 1, CH3), 7.6 (s, 1, H-5), 8.5 (b, 5, exchangeable with DZO)'

Anal. Calcd. for C5H9N5: C, 43.17; H, 6.47; N, 50.36. Found: C, 43.25; H, 6.44; N, 50.55.

4-Amine—8-methylpyrazolofl,5-a]-1,3,5-triazine (14)

A mixture of 13 {350 mg, 2.5 mmol) and triethyl orthoformate (5 ml1) was refluxed for 1.5 h and
cooled to room temperature. The resulting precipitates were collected and recrystallized from
water to give white crystals, mp 239-240°C; wv: Amax 276 nm (pH 7-12), 257 (pH 1}, shoulder 292;
'¥ omr (DMSO-d): & 2.16 (s, 1, CHy), 7.99 (s, 2, H-2 and H-7), 8.36 (b, 1, Ni,).

Anal, Caled. for CGH7N5: C, 48,32; H, 4.70; N, 46.98. Found: C, 48.13; H, 4.72; N, 46.73.
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