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AMINOPYRIMIDINES AND DERIVATIVES. 151. SYNTHESIE aF

3-GLYCOSYL-VIC~TRIAZOLO-(4,5-d) PYRIMIDINES

¥*
R. Asenjo Asen'g+, M. Melgarejo Sampeg_ro+ y M. No--
gueras Montiel ~, M. Rodriguez Alonso C. Rodri---
quez Melgarejo and A. Sd4nchez Rodrigo .

+Departamento de Quimica Orgdnica. Facultad de Cien-
cias. Universidad de Granada. Granada. Spain.++De-
partamento de Quimica Orgdnica. Colegio Universita-
rio "Santo Reino". Jaén. Spain.

Abstract: A series of 3-glycosyl-vic-tfiazolo-(4,5-d) pyrimidines 2 and
their O-acetyl derivatives 3 were prepared. Desulphurization of some of
them has led to the 9-glycosyl-8-azahypoxantines 4 .

Vic-triazolo-(4,5-d) pyrimidines (8-azapurines) are natural pro-
ducts present in the fermentation products of a variety of "S albus”
(vasocidire and patocidine)B. Some synthetic derivatives of 5-amino-7-
hydrexy-vic-triazolo-(4,5-d) pyrimidine have been reported to have an-
titumoral activity4 and derivatives of B-azahypoxantine show antialler.-
gic activity.

The biological activity of 3-glycosyl-8-azapurines is well

known, and they are being studied as antitumoral or antiviral agentss’

7’8. Their synthesis can be achieved by three methods: firstly by reac-
tion between the N-chloromepcoric derivatives of B-azapurines and acyl
glycoside halidesg, its major disadvantage being the simultaneous for-
mation of the 17- and 2-N-glycosyl isomers. Secondly, by the cyclization
of 1-glycosyl-1,2,3-triazolo-4,5-dicarboxamides with hypobromite10. A-
gain a mixture of isomers is likewise formed. Thirdly, by cyclization
of 5-amino-4-glycosylamino pyrimidines with nitrous acid11, yielding
exclusively the 3-N-glycosyl isomer.

The interest in this class of compounds prompted us to synthesi-
ze some new 3-glycosyl-vic-triazolo-(4,5-d) pyrimidines. The third of

the previously mentioned methods of synthesis has been employed.
207
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5—Amino—&—‘ﬁ—Q—glycosylamino pyrimidines 1 used as starting ma-
terial1’12, were prep;red as indicated in Scheme 1.

4-Amino-5-glycosylamino pyrimidines have been reported to muta-
rotate in water and to be hydrolized by acetic acid13; however the 4-a-
minoglycosides shown in Scheme 1 are both chemically and configurationa-
11y stable. Anomerization has not been observed after nitrosation reac-
tion, and only traces of o -anomers have been detected in some of the
compounds 1. This unusual stability has been attributed1 to the low ba-
sicity of the amino group linked to the position four of the pyrimidine
ring. Cyclizations 1 —e 2 (5cheme 2) were carried out in agueous solu-
tion with a double molar amount of nitrous acid, generated with sodium
nitrite and acetic acid or 1IN HCl. Crystallization of 2b and 2c could
not be achieved. &4 -Anomers have not been detected in crystalline pro-
ducts 2.

O-acetyl derivatives 3 were formed by reaction of 2 with acetic
anhydride and pyridine at room temperature. The acetylation of the dry
reaction crude of 2b and 2c yielded crystalline products. The use of
perchloric acid as catalyst in this reaction led to the cleavege of the
glycosidic bond.

In order to prepare glycosyl derivatives similar to the natural
ones, with increased biological potential, desulphurization reactions
with Raney-Ni in ammonium hydroxide on the 3-glycosyl-5-methyl-8-azapu-
rines 3d, 3e, 3f and 3g were attempted. The reaction took place with
good results for 3d and 3e, yielding 9—B —Q—xylopyranosyl—B-azahypoxan-
tine (4d) and 9-$ -D-glucopyranosyl-8-azahypoxantine (4e) respectively.

In the IR spectra of series 2, 3 and 4 the stretching bands of

the carbonyl group at C-7 are shifted towards wavenumber values higher
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than those corresponding to the same bond in both series
1 and their 4-glycosylamino pyrimidine precursors. A similar, though less
pronounced shift has already been observed in the IR spectra of 4-glyco-
sylamino-5-nitroso pyrimidines in relation to their &4-glycosylamino py-
rimidine precursors1.

The singlets for M§7N6 and Me-X as well as the doublets for ano-
meric protons in the 1H—NMR of series 2, 3 and 4 (Tables 1,2 and 3) are
shifted downfield as compared with the equivalent signals for their pre-
viously mentioned precursors.

The signal shifts observed both in IR and NMR have been attribu-
ted to the electron withdrawing effect performed on the pyrimidine ring
by the nitrous group in one case and by the vic-triazolo cycle in the
other.

The g -pyranosyl configuration of the sugar moieties has been de-
monstrated by periodate titration and by the value of the coupling cons-

tants J1,2, of the anomeric protons (Tables 1,2 and 3).
H

EXPERIMENTAL
Melting points were determined in a Melting Point Apparatus Ga-

llemkamp and are uncorrected, Proton nuclear magnetic resonance spectra
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TABLE 1. H-NMR data of compounds 2

§ (ppm), multiplicity and intensity
Sugar protons
MP. SOLVENT
0 N H-6 Me-6 Me0-5 MeS-5 H-1*
- - = —_ (J ) others HO-
112!
12.40 4,00 5.60 d }3.20-3.95}3.20-4.00
OMSO-d —- - :
0 6 |s broad s (9 Hz) m BH m 4H
2a
00 L . 4,15 6.60 d 3.60-4,00
2 s (9 Hz) n 6H
11.00 2.60 5.65 d |3.20-3.80| >+007%-50
« DMSO_dﬁ s broad - - (9 Hz) m 5H n 2H
s : 5.20 m 1H
DHSO0-d 12.00 2.60 5.70 d |3.30-3.85 3‘0023'90
- d — — m
6 |s broa s (9 Hz) m 6H 4.00-5.40
2e n 2H
0.0 - . 2.60 6.00 d ]3.60-4.10 _
2 - b s (9 Hz) o 6H -
3.20-3.80
3.50 2.65 5.65 d |3.30-3.80 m 2H
OMS0-dg - s T s (9 Hz) mSH | 3.90 m 1H
4,30 m 1H
2f 5.28 m 1H
Do 3.55 2,70 5.90 d 13.50-4.20 _
2 o s - s {9 Hz) m 5H
3.20-4.00
3.50 2.70 5.70 d |3.20-4,00 n AH
OMSO-d,g T s T s (9 Hz) m 6H | 5.00-5.50
m 2H
2g
0.0 L 3.50 ) 2.70 6.00 d |3.60-4.10
2 s s (9 Hz) m 6H

Protons H-6 and HO- exchangeable by D.
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were recorded with a Hitachi Perkin-Elmer R-600 Spectrometer, using

Me4

with a Polarimeter Perkin-Elmer 141. Ultraviolet-visible spectra were

Si as internal standard. Specific rotation values were determined

recorded with a Madel 25 Spectrophotometer Beckman. Infrared spectra
with a Spectrophotometer Beckman 4250 (KBr pellets). The analysis of C,
H and N have been performed in "Instituto Nacional de Quimica Orgdnica"
in Madrid.

General Method of Cyclization to vic-triazolo-(4,5-d) Pyrimidines.

To an aqueous solution of 1, were added a double molar amount
of NaNO2 and acetic acid. The reaction mixtures were stirred for 15 mi-
nutes, evaporated in a rotary evaporator uptil half volume and kept in
a refrigerator for 12 hours. The solids were filtered and washed with
cold water. Evaporation of mother liquors afforded new crops. The solids
were recrystallized in water. Compound 2d precipitated directly from
the reaction mixture. The cyclization of 1a was carried out in 1N HC1
instead of acetic acid, as the presence of acetate would have avoided
the crystallization of 2a. Compounds 2b and 2c could not be isolated in

solid state.

pyrimidine (2a). To a solution of 5-amino-1,6-dihydro-2-methoxy-4-N-§8 -
-D-glucopyranosyl~6-oxo pyrimidine (1§)1’12 (0.85 g, 2.53 mmol) in 30
mE of water at 80 °C, 0.35 g of sodium nitrite (5 mmol) and 4.93 mL of
1N HC1 (5 mmol) were added. The mixture was concentrated and the water
eliminated by adding methanol and evaporating several times. Boiling e-
thanol (70 mL) was then added and NaCl filtered off. The final solution
was evaporated and the solid recrystallized in methanol yielding 2a (
0.53 g, 63.7%;; m.p. 174 oC; [“]529,578 and 546 = U-0%(c 1, DMSO);
uv (c 6.9x107 M, water):)\ITlax 253 (¢ 11300) and 202 nm (17300); IR:9y
3500-3250 s broad, 1725 s, 1595 s, 1530 m.and 1085 s cm_1; 1H—NMR: see
Table 1.

Anal. Caled. for C, H,.N.O,: C, 40.12; H, 4.59; N, 21.27. Found:

11157577
C, 40.05; H, 4.72; N, 21.23.

pyrimidine (2d). Obtained from 5-amino-1,6-dihydro-2-methylthio-4-N-8 -
112 (4,08 g, 13.4 nmol), NaNO,

(1.85 g, 26.8 mmol) and acetic acid (1.61 g, 26.8 mmol) in 350 mL of wa-
ter at 80°C. Yield 3.14 g (74%); m.p. dec.; [ok]gg o -24.62 (c 1, DMSO);

-D-xylopyranosyl-6-oxo-pyrimidine (1b)
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TABLE 3. 1H—NMR data of compounds 4
8 (ppm), multiplicity and intensity
COMP.| SOLVENT Sugar protons
. - 11
H-6 H-5 (JH 1 ) others AcO-
112"
6.50
4d | DMSO-d 13.00 8.40 d 490 m 2H 3 g o 3y
- 6 s broad s (9 Hz) 2.20 m 1H 2.05 s 6H
5.80 m 2H :
Not 6.70 410 m 2H
4e | DMSO-d, | T | 8.40 d 4,60 m 14, | 1.80 s 3H
rve s (9 Hz) 5.20m 1H | 2.00 s 9H
5,90 m 2H

Protons H-6 exchangeable by D.

WV (¢ 6.66x107°M, water): X _ 240 (£ 11130) and 277 nm (15180); IR:Y)
3450 s, 3270 m broad, 1710 s, 1690 s, 1520 m, 1290 m and 1065 s cm—1:
1H-NMR: see Table 1.

Anai. Calcd. for C10H13N505
Found: C, 37.95; H, 3.84; N, 22.50.
6,7-dihydro-5-methylthio-3-8 —Q-g}gpgpxpgpggx}—7—oxo—vic-triazolo—(4L§:

-d) pyrimidine (2e). Gbtained from 5-amino-1,6-dihydro-2-methylthio~4-

S: C, 38.09; H, 4.15; N, 22.21.

N- 8 -D-glucopyranosyl-6-oxo pyrimidine (12)1’12 (1.50 g, 4.26 mmol),
NaNOZ-(0.59 g, 8.52 mmol) and acetic acid (0.51 g, 8.52 mmol) in 40 mL
of water at 809C. Yield 1.3 g (84%); m.p. 270-52C (d); E‘]ng R
-7.52 {(c 1, DMS0); UV (c 4.68X10—5M, water):);max 240 (€ 10810) and 278
nm (14320); IR:V 3460 s, 3400 s broad, 1720 s, 1695 s, 1630 w, 1535 m,
1260 w, 1080 m and 655 w cm"1; 1H—NMR: see Table 1.

Anal. Calcd. for C11H15N5065.H20: C, 36.36; H, 4.72; N, 19.27.

Found: C, 36.403 H, 4.41; N, 19.25.

thyl-2-methylthio-4-N- 8 -D-xylopyranasyl-6-oxo pyrimidine (lf;)1’12 (
4.5 g, 13.4 mmol), NaNO,, 21.85 q, 26.8 mmol) and acetic acid (1.61 q,
26.8 mmol) in 350 mL of water at 809C. Yield 4.16 g (89%); m.p. 2449C
(d); E,{]é9 = -26.32 (c 1, DMSO); UV (c 7.2x107°M, water): X . 235 (€
12580) and 278 nm (16000); IR:V 3480 s, 3440 m, 3390 m, 3250 m broad,
1710 s, 1650 w broad, 1525 m, 1285 m, 1230 m, 1060 s and 665 w cm-1;

1H—NMR: see Table 1.
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Apal. Caled. for C11H15N5055.H20: Cc, 38.03; H, 4.93; N, 20.16.

Found: C, 37.93; H, 5.03; N, 20.11.

zolo-(4,5-d)_pyrimidine (2g). Obtained from 5-amino-1,6-dihydro-1-me-
thyl-2-methylthio-4-N-8 -D-glucopyranosyl-6-oxo-pyrimidine (19)1’12 (
4 g, 10,4 mmol), NaNO2 (1:44 g, 20.8 mmol) and acetic acid (1.25 g, 20.8
mmol) in 350 mL of water at B09C. Yield 3.45 g (88%); m.p. 223-49C;
[]25; = -7-62 (c 1, DMSO); UV (c 5.30x107°M, water):X 235 (e
12740) and 278 nm (16340); IR:\) 3450 s, 3350 s broad, 1720 s, 1685 s,
1520 s, 1290 m, 1065 s, 1040 s and 645 w cm-1; 1H—NMR: see Table 1.
Anal. Caled. for C12H17N5065.H 0: C, 28.19; H, 5.07; N, 18.56.

Found: C, 38.31; H, 4.70; N, 18,95.

2

General Method of Acetylation of 3-glycosyl-vic-triazolo-{4,5-d) Pyrimi-

dines.

Compounds 3 (except 3b and 3c whose synthesis will be described
in detail below) were obtained in the following way: to a mixture of
dry pyridine (10mL) and acetic anhydride (10 mbL), compounds 2 (1.25
mmol) were added. The mixture was stirred at room temperature until all
of the solids dissolved and was left for 24 hours. The solution was eva-
norated at reduced pressure (temperature below 602C). The excess of sol-
vents was removed by dissolving in methanol and evaporating several ti-
mes., The final product was crystallized either from ethanol or methanol,
a mixture of the two, or finally in water, as will be indicated in each

case.

m.p. 142-49C (crystallized in water); [?(];és = -27.82 (c 1, DMSQ); UV

(c 5.23x10-5M, water): A\ max 202 (€ 14110) and 260 nm (8110); IR:V

3470 w broad, 1760 s broad, 1710 s, 1595 s, 1530 m, 1225 s broad and

1035 s cm_1; 1H—NMR: see Table 2.

Anal. Calcd. for C19H23N5011: C, 45.87; H, 4.66; N, 14.08. Found:
C, 45.72; H, 4.65; N, 14.10.

mino-1,6-dihydro-2-methoxy-1-methyl-4-N-f8 -D-xylopyranosyl-6-oxo pyrimi-
ding (1b) (0.48 g, 1.5 mmol) in 30 mL of water at 80C, NaND2 (0.21 g,
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3.mmol) and acetic acid (0.18 g, 3 mmol) were added. The solution was
left to cool until it reached room temperature and evaporated to dry-
ness. The excess of water was carefully removed by dissolving in metha-
nol and evaporating several times. The dry residue was directly acety-
lated by adding 10 mL of acetic anhydride and 10 mL of pyridine and sti-
rring for 24 hours. The reaction mixture was processed in the usual way,
yielding 0.32 g (49%) of 3b (crystallized in water); m.p. 129-302C;

[]g = =61.62 (c 1, CL;TH); WV (e 5.50107°M, water): X . 207 (€
19600) and 258 nm (11040); IR:‘O 1760 s broad, 1720 s, 1590 s, 1520 m,
1240 s, 1210 s and 1030 m; 'H-NMR: see Table 2.

Anal. Caled. for C,-H,.N.O,: C, 46.47; H, 4.82; N, 15.94. Found:

17215 %
C, 46.29; H, 4.63; N, 15.74.

hydro-2-methoxy-1-methyl-4-N- —Q—glucopyranosyl-6—oxo pyrimidine (12)
was cyclizated and acetylated as described for 3d, yielding 0.55 g (
71.7%) of 3c (crystallized in ethanol); m.p. 2059C; g%< ;8 = =562 (c 1,
ClBCH); uv (e 4.69x10_5M, water): max 207 (¢ 20600) and 258 nm (11660);
IR: V 1750 s, 1725 s, 1560 s broad, 1520 m, 1270-1200 s broad and 1040
s cm-1; TH-NMR: see Table 2.

Anal. Calcd. for C20H25N5011: C, 46.96; H, 4.93; N, 13.69.
found: C, 46.68; H, 4.71; N, 13.83.
6,7-dihydro-5-methylthio-3-8 -D-(2',3',4'-tri-0~acetyl)-xylopyranosyl-
:7:p5p:yip:ﬁ£j§gg}gfiﬂlﬁ:ﬂl.Eyi}m;gﬁgg (3d). Crystallized in ethanol-me-
thanol (1:1). Yield 0.21 g (38%); m.p. 2802C; [}{]&8 = -48.9 (c 1,
pDMSO); uv (e 8x10-5M, methanol): \ max 203 (& 11875), 232 (8375) and
273 nm (13750); IR: V3280 m, 3260 m, 3230 m, 1750 s broad, 1720 s broad,
1550 m, 1510 m, 1290 m, 1255 s, 1235 s, 1055 s and 605 w cm_1; 1H-NMR:
see Table 2.

Anal. Calcd. for C16H19N5085: C, 43.53; H, 4.34; N, 15.87.
Found: C, 43.57; H, 4.463; N, 15.69.

(e 3.89x10'5M, water): A max 236 (g 9850) and 277 nm (17870); IR:Y
3200 w broad, 1760 s broad, 1705 s, 1565 s, 1540 s, 1260-1210 s, 1040 s
and 650 w cm_1; 1H—NMR: see Table 2.
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Anal. Calcd. for C19H23N50105: C, 44,445 H, 4.52; N, 13.64.

Found: C, 44.13; H, 4.50; N, 13.45,

(c 1, ClBCH); uv (e 6.12x10_5M, water): A max 236 (¢ 9870) and 280 nm (

13100); IR:y 3520 w broad, 1770 s, 1755 s, 1730 s, 1580 m, 1485 m,
1245 s, 1210 s, 1065 s, 1045 s and 680 w cm_1; 1H—NMR: see Table 2.
Anal. Calcd. for E17H21NSDBS.H20: C, 43.12; H, 4.,90; N, 14.79,

Found: C, 43.67; H, 4.92; N, 14.72.

in methanol. Yield 0.51 g (79%); m.p. 1719C; [o] 19 2 sse (e 1, 1 oH);
WV (c 4.36x107°M, water): A __ 236 (€ 11080) and 280 nm (14800); IR:?
1750 s, 1735 s, 1720 s, 1575 m, 1490 m, 1270 m, 1250 s, 1050 s and 620
W cm—q; 1H—NMR: see Table 2.

Anal. Caled. for CogHooNeDy oSt C, 45.53; H, 4.78; N, 13.28.
Found: C, 45.25; H, 4.77; N, 13.13.

Desulphurization Reaction.

a mixture of 2 g of Raney-Ni and 40 mL of 2M NH40H was refluxed for 1
hour. The mixture was filtered and the solution evaporated. The water
was removed by dissolving in ethanol and evaporating several times. The
residue was re-acetylated with acétic anhydride (10 mL) and pyridine (
10 mL), stirring at room temperature for 24 hours. After removipg the
solvents 0.2 g (53%) of 4d (crystallized from methanol) were obtained;
m.p. 268-99C (d); E"] ;8 = =522 (¢ 1, DMSD); UV (c 8x1o‘5M, methanol ) :
205 (€ 13375) and 233 nm (8375); IR:V 3110 w broad, 1755 s bro-

A max
1; 1H-NMR: see

ad, 1715 s, 1580 m, 1500 m, 1270 m, 1080 s and 1035 s cm”
Table 3.
Apal. Caled. for C,.H, N.O,: C, 45.57; H, 4.33; N, 17.72. Found:

15177°57°8°
C, 45.45; H, 4.12; N, 17.40.

mmol) in a mixture of 1.5 g of Raney-Ni and 30 mL of 2M NHaDH was reflu-

xed for T hour. The reaction was carried out as described for 4d yiel-
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g 0.11 g (40%) of 4e (crystallized in water); m.p. 2509C (d); [ag ;8
29.82 (¢ 1, DMSO); wv (c 1UfaM, me’chanol):)\.max 205 (£ 10000) and
nm (5900); IR:Y 3100 w broad, 1745 s broad, 1720 s, 1580 m, 1535 m,
5 s, 1220 s and 1035 s cn '3 H-NMR: see Table 3.
Anal. Caled. for C18H21N5010: C, 46.25; H, 4.53; N, 14.98.
nd: C, 46.13; H, 4.39; N, 14,90.
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