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1-{(2-Hydroxy-1-hydroxymethylethoxy)methyl]-4(5 H)-oxopyrazolo[3,4-dlpyrimidine (7), 4-amino-1-
[(2-hydroxy-1-hydroxymethylethoxy)methyllpyrazolo[3,4-dpyrimidine (5), 1-[(2-hydroxy-1-aminoethyl-
ethoxy)methyl}-4(5 H}-oxopyrazolo[3,4-dlpyrimidine (12), 1-[(2-hydroxyethoxy)m¢?thyl]-4(5H)-oxopyrazolo.-
[3,4-dlpyrimidine (19), 4-amino-1-{(2-hydroxyethoxy)methyl]pyrazolo[3,4-dpyrimidine (17), 4(5H)-oxo-
1-(tetrahydrofuran-2-yl)pyrazolo[3,4-dlpyrimidine (22) and 4—amino—1-(tt?tr?hydrofuran-i-z—yl)py.raquo-
[3,4-dlpyrimidine (23) have been synthesized and evaluated for their antileishmanial activity (in t:'n.)o)
against the amastigotes of Leishmania donovani in hamsters. Compounds 7 and 18 show. go.oc.;i activity
(75% and 82% inhibition respectively); compounds 12, 17 and 16 show low order of activity (15%,
25% and 16% inhibition respectively) and remaining compounds are found to be inactive at 25 mg/kg

dose.

1,5-Dihydro-4 H-pyrazolo[3,4-d ]pyrimidine- 4-one
(allopurinol)! (8), an effective xanthine oxidase
inhibitor?, is in clinical use for controlling gout
and related metabolic disorders®. The main
metabolite of this drug in mammalian systems is
oxipurinol, the 6-oxo derivative of allopurinol
which acts an inhibitor of xanthine oxidase. Fur-
ther, allopurinol-1-ribonucleotide like 6-azauri-
dine-5"-phosphate* inhibits orotidylate decarboxyl-
ate® and, thus, is a potential antiviral and antitu-
mor agent.

The impressive antiparasitic activity® of 1-p-b-
riboside of 1,5-dihydro-4 H-pyrazolo[3,4-d|pyri-

* midin-4-one (allopurinol-1-f-riboside) (25) and its

nontoxicity in mammals’ revived the interest in
the nucleosides of  4(5H)-oxopyrazolo[3,4-
dpyrimidine. A number of ribonucleosides of allo-
purinol (8) have been synthesized and their xan-
thine oxidase inhibitory activity has been evaluat-
ed®. The N-1-riboside (25) being an excretion pro-
duct of the patients using allopurinol for relief
from gout was found to have no xanthine oxidase
inhibitory activity® as expected, and thus it is con-
sidered to be a detoxication metabolite of allopuri-
nol. The 1,5- and 2,5-bis-ribosides and N-2 and
N-5 ribosides of allopurinol are found inactive as
inhibitors of xanthine oxidase.

Several reports are available which suggest that
4-aminopyrazolo[3,4-d]pyrimidine nucleosides and
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related compounds may function as a substrate for

~anabolic'’~12 and catabolic enzymes!'>'%. Further,

nonclassical nucleosides having tetrahydrofura-
nyl®, (2-hydroxyethoxy)methyl's, and [(2-hydroxy-
1-hydroxymethyl ethoxy)methyl]'” moieties att-
ached to purine and pyrimidine bases have been
found very effective in modulating the biological
activities of these nucleosides. The above reports
prompted us to undertake the synthesis of the
nonclassical nucleosides of 4(5 H)-oxopyrazolo[3,4-
dlpyrimidine (8) and 4-aminopyrazolo[3,4-d]pyri-
midine and in the present paper we report the
synthesis of 1-[(2-hydroxy-1-hydroxymethylethoxy)-
methyl}-4(5 H)-oxopyrazolo(3,4-dlpyrimidine ~ (7),
4-amino-1-{(2-hydroxy-1-hydroxymethylethoxy)me-
thyllpyrazolo|3,4-dlpyrimidine (5), 1-[(2-hydroxy-1-
aminomethyl ethoxy)methyl}-4(5 H}-oxopyrazolo-3,4-
dl-pyrimidine (12), 1-{(2-hydroxyethoxy)methyl]-4-
(5 H)-oxopyrazolo[3,4-dlpyrimidine (19), 4-amino-1-
[(2-hydroxyethoxy)methyl]pyrazolo[3,4-d]pyrimidine
(17), 4(5H)-oxo0-1 -(tetrahydrofuran-2-yl)pyrazolo- -
(3,4-d]pyrimidine (22) and 4-amino-1-(tetrahydro-
furan-2-yl)pyrazolo[3,4-d]pyrimidine (23) and their
antileishmanial activity.

Condensation of 4-methylthiopyrazolo|3,4- djpyri-
midine'® (1)(Scheme 1) with 1,3-dibenzyloxy-2-chlo-
romethoxypropane (2) in the presence of Et,;N gave
1-[(2-benzyloxy-1 -benzyloxymethylethoxy)methyl]-
4-methylthiopyrazolo[3,4-dJpyrimidine (3)in a good
yield(70%). Treatment of 3 with sodium hydroxide af-
forded the 4(5 H)-oxo derivative (6) (yield 30%). Hy-
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SCHEME 1

drogenolysis of 6 with PdCl,/H, furnished the desired
alicyclic nucleoside 7 (yield 35%). The nucleoside 7
‘was also prepared by an alternative route. Silylation of
1,5-dihydro-4 H-pyrazolo|3,4-dlpyrimidine-4-one (8)
(Scheme 1) with hexamethyldisilazane (HMDS) in
the presence of (NH,),SO, gave the disilyl derivative
(9) which on reaction with 2 gave 6 in a better yield
(55%). Hydrogenolysis of 6 finally gave 7. _
‘Various ribonucleosides of allopurinol (8), the N-1
(25),N-2(27) and N-5 isomers as well as the 1,5- and
2-5-bis-ribosylated derivatives have been prepared®.
The site of ribosylation and B-configuration of these
ribosides have been established on the basis of UV,
PMR and *C NMR data. The bathochromic shift
(Table 1)in UV maxima of allopurinol-2-riboside(27)
at pH 7 and 11 as compared with the N-1-isomer (25)
reflected the ortho-quinonoid distribution of elec-
trons and is auseful method in deciding the site of ribo-
sylation or alkylation. The UV absorption maxima
‘(Table 1) of the nucleoside 7, allopurinol-1-methyl
(24) and allopurinol-1-riboside (25)® were almost
identical. This confirmed N-1 to be the site of alkyla-
tion in nucleoside formation.
4-Amino-1-{(2-hydroxy-1-hydroxymethylethoxy)-
methyl]pyrazolo[3,4-d]pyrimidine (5)(Scheme 1) was
prepared from 3 as follows: Treatment of compound

Table 1 — UV absorption maxima of substituted pyrazolo[3,4-
dpyrimidine derivatives

"
(n R (m
Compd R A ey (nm) at
pH7 pH 11
N-1 Isomers (I)
7 —CH,0-CH-CH,0H 251 270
|
CH,0H _
12 -CH,-0-CH,-CH,OH 250 270.6
|
CH2 = NHZ
19 —CH,-0-CH,-CH,0H  250.6 271
24 —Me 249 270
25 —Ribose 252 7
22 — tetrahydrofuranyl 252 269
) N-2 Isomer (II)
26 -Me 255 280
27 —Ribose 261 284

3 with ammonia under pressure and at elevated tem-
perature yielded 4 which on hydrogenolysis with
PdCl,/H, gave 5.

Condensation of 1,4-bis(trimethylsilyl)allopurinol
(9) (Scheme 2) with 1-benzyloxy-2-chloromethyloxy-
3-phthaloylimidopropane® (10) in refluxing benzene
gave 1-{(2-benzyloxy-1-phthaloylimidomethylethoxy)
methyl]-4(5 H)-oxopyrazolo[3,4-dJpyrimidine  (11).
Treatment of 11 with hydrazine hydrate removed the
phthaloyl group and afforded 1-[(2-benzyloxy-1-ami-
nomethylethoxy)methyl]--., 5 H)-oxopyrazolo[3,4-d]-
pyrimidine (13). Hydrogenolysis of 13 with PdCl,/H,
finallyyielded 1-[(2-hydroxy-1-aminomethylethoxy)-
methyl]-4(5 H)-oxopyrazolo[3,4-dJpyrimidine  (12).
The UV spectrum of 12 (Table 1)suggested that the al-
kylation had occurred specifically at N-1 of the heter-
ocyclic moiety.

Condensation of 4-methylthiopyrazolo[3,4-d]pyri-
midine (1) (Scheme 3) with benzoyloxyethoxymethyl-
ene chloride(14)inthe presence of Et,N gave 1-benzo-
yl9xyethoxymethyl—4-methy1thiopyrazolo[3,4-4pyri-
midine (15) in a good yield (60%). Treatment of 15
with methanolic ammonia at ambient temperature af-
forded 1-[(1-hydroxyethoxy)methyl}-4-methylthio-
pyrazolo[3,4-cﬂpyrimidine (16). Compound 16 when
heated with aq. sodium hydroxide yielded the desired
l-h.deo.xyethoxymethyl-4( 5 H)-oxopyrazolo[3,4-d)-
pyrimidine (19)in apoor yield (30%). The nucleoside
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19 was, therefore, prepared by an alternative route.
Condensation of 1,4-bis(trimethylsilyl)allopurinol (9)
(Scheme 3) with benzoyloxyethoxymethylene chlo-
ride (14) in refluxing benzene gave 1-[(2-benzoyloxy-
ethoxy)methyl]-4(5 H)-oxopyrazolo[3,4-dJpyrimidine
(18) in a better yield (58%). Treatment of 18 with
methanolic ammonia furnished finally the nucleoside
19 inafairly good yield (60%). The UV spectrumof 19
(Table 1) suggested that the alkylation had occurred at
N-1 in the heterocyclic moiety.

4-Amino-1-[(2-hydroxyethoxy)methyl]pyrazolo-

[3,4-dlpyrimidine (17) (Scheme 3) was prepared
from 16 by treatment with ammonia at elevated
temperature. .

Condensation of 4-methylthiopyrazolo[3,4-d]pyri-
midine (1) (Scheme 4) with 2,3-dihydrofuran (20) in
the presence of p-toluenesulphonic acid (PTSA) ac-
cording to Robins’s method?® gave 4-methylthio-1-
(tetrahydrofuran-2-yl)pyrazolo[3,4-dlpyrimidine (21)
in 87% yield. Treatment of 21 with ammonia at
elevated temperature afforded 4-amino-1-(tetrahyd-
rofuran-2-yl)pyrazolo[3,4-d]pyrimidine (23) and
reaction of 21 with sodium hydroxide furnished 4-
(5 H)-oxo-1-{tetrahydrofuran-2-yl)pyrazolo[3,4-dlpyri-
midine (22). The UV spectrum of 22 was almost
identical with that of allopurinol-1-methyl (24), thus
confirming N-1 tobe the site of alkylation.

Antileishmanial activity
The in vivo antileishmanial activity of the nucleo-
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sic}es against amastigotes of L. donovani was deter-
mined in hamsters infected with Dd-8 strain accord-
Ing to the procedure described earlier?!, Allopurinol
(8) was used as a standard drug.

The activity of the compounds (series A)is givenin
Table 2. 1,5-Dihydro-4H—pyrazolo[3,4-dpyrimidin-
4-one (allopurinol) (8) exhibited 88% inhibition at 25
mg/kgdose onthe 7th day. Substitution of (2-hydroxy-
ethoxy)methy! function representing C, -C,-Cs. chain
of riboseatN-1 of heterocyclic moiety (compound 19)
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Table 2 - ilei i i
Antileishmanial activity (in vivo) of the nucleosides

(series A
and Bz at 25 mg/kg on 7th day, against amastigotes of
eishmania donovaniin hamsters

a NHZ
HN N\ z
I 0y
N T NN
& |
(A (8) "
Compd R Inhibition
(%)
Series-A
8 H 88
19 —-CH,-0-CH,-CH,0H 0
7 ~CH,~-0-CH,~-CH,0H
|
CH,OH 75
12 —-CH,-0-CH,-CH,0H ' 15
|
CH,-NH,
) I
18 -CH,-0~CH; -CH,-O-C-Ph 82
22 . Tetrahydrofurah-Z-yl 0
Series-B
17 - CH,-0O-CH,—-CH,0OH 25
5 —CH,-0-CH-CH,0H 0
|
CH,-OH
23 Tetrahydrofuran-2-yl 0

rendered the compound inactive. Introduction of [2-
hydroxy-l-(hydroxymethyl)ethoxy] function repre-
senting C, -C;-C,~Cs. of ribose at N-1 (compound 7)
considerably increased the activity (75% inhibition).
The activity was reduced drastically when the hydroxy
function of [2-hydroxy-1-(hydroxymethyl Jethoxy]
group was replaced by anamino functionasin 12.The
compound 22 became almost inactive when tetrahy-
drofuranyl moiety was introduced at N-1 of the heter-
ocyclic moiety. The data, thus, suggested that not only
the nature and chain length of glucone moiety at N-1 is
critical for antileishmanial activity of the alicyclic nu-
cleosides but also the nature of the functional groups
present in it.

The antileishmanial activity of other types of nucle-
osidesis recorded in Table 2. The activity of the nucle-
oside 17 was considerably decreased when (2-hy-
droxyethoxy)methyl function was introduced at N-1
of the heterocyclic moiety. However, when the hy-
droxy group in the nucleoside 17 was protected with
benzoyloxy function, the corresponding protected
nucleoside (18) exhibited a high order of activity. The
compound 5 became inactive when an additional hy-

droxy function was introduced in the glycone moiety.
Compound 23 in which a tetrahydrofuranyl function
was introduced at N-1 was found devoid of activity.
The antileishmanial activity in this type of alicyclic nu-
cleosides, thus depends on the chain lengthand the na-
ture of the functional groups. Further, the high order of
activity of the blocked nucleoside (18) indirectly sug-
gested that perhaps the compound is an inhibitor of
someimportantenzymeinvolvedinthe purinesalvage

process of the parasite.

Experimental Procedure
For experimental details see earlier paper in the

series??.

1-((2-Benzyloxy-1-benz yloxymethylethoxy)methyll-
4-methylthiopyrazolo|3,4-dpyrimidine 3)

A mixture of 4-methylthiopyrazolo([3,4-d]pyrimi-
dine(1)(3g, 18 mmole), DMF (30ml)and Et;N(15ml)
was stirred at ambient temperature. To it was added
dropwise a solution of 1,3-dibenzyloxy-2-chlorome-
thoxypropane??(2)(6 g, 18 mmole)inDMF (10ml)and
stirring continued for 14 hr. The excess of reagent and
the solvent were removed under reduced pressure
and the residue taken in EtOAc, washed with H,O
(2 x 100 ml), dried (Na,SO,)and the solvent removed.

- The product thus obtained was chromatographed on

SiO, column. Elution of the column with CHCl, gave
3 as an oil (3.9 g, yield 70%), MS: m/z 450 (M*);
PMR(CDCL,): 8 8.7 (s, 1H, H-6), 7.9 (s, 1H, H-3), 7.2
(m, 10H, 2 x Ph),5.88(s,2H, H-1"),4.4 and 4.3 (eachs,
4H, 2 x CH,Ph), 3.9 (m, 1H, H-4"), 3.6-3.3 (m, 4H,
H-3',H-5'), 2.6 (s, 3H, SCH,). '

1-[(2- Benzyloxy-1-benzyloxymethylethoxy) methyl]-
4(5:H)-oxopyrazolo{3,4-d|pyrimidine (6)
Method 1

Compound 3 (1.5 g, 3 mmole)in dioxan (30 ml) was
refluxed with 20% aq. KOH (30 ml) for 12 hr. The re-
sulting mixture was cooled, neutralised with AcOH,
and the solvent removed under reduced pressure. The
residue was taken in CHCl,, washed with H,O, dried
(Na,SO,) and concentrated. The product, thus, ob-
tained was chromatographed on SiO, column. Elu-
tion with CHCl; — MeOH (96:4, v/v) gave 6 as an oil,
yield 0.4 g (30%); MS: m/z 420 (M*); IR(neat): 1710
cm ™' (C=0);(PMRCDCl,):$ 8.4 (s, 1H,H-6),8.1 s,
1H,H-3),7.2(m, 10H,2 X Ph), 5.75(s,2H,H-1"), 4.4
(bs, 4H,H-3',H-5),3.7-3.4 (m, 1H,H-4'),3.3and 3.5
(each's, 4H, 2 X O — CH,Ph) (Found: C, 65.7; H, 5.1;
N,13.3. C,3H,N,O, requires C, 65,8, H, 5.8;
N,13.5%).

Method 2
A mixture of pyrazolo[3,4-d]pyrimidin-4(5 H)-one
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(2g,15 mmole), HMDS (8 ml),drytoluene(50ml)anda
catalyticamount of (NH,),SO, was refluxed for 24 hr.
The solvent and excess of reagent were removed un-
der reduced pressure to give the trimethylsilyl deriva-
tive (9) which without purification was used in the next
step. A solution of 9 and 1,3-dibenzyloxy-
2-chloromethoxypropane (2) (6 g, 19 mmole) in dry
benzene (100 ml) was refluxed for 12 hr, cooled, fil-
tered, and the solvent removed. The residue was ex-
tracted with CHCl,, washed successively with saturat-
ed aq. NaHCO; (2 x 100 ml), brine (2 x 100 ml) and
H,0, dried (Na,SO,) and the solvent removed. The
product, thus, obtained was chromatographed on
SiO, column. Elution of the column with
CHCI; —MeOH (96:4, v/v) gave 6, (1.1 g, yield 55%)
as an oil. The product 6 prepared by this procedure
was identical (co-TLC, superimposible IR) with the
product obtained by Method 1.

1-{(2-Hydroxy-1- hydroxymethylethoxy) methyl)-
4(5 H)-oxopyrazold[3,4- d|pyrimidine (7) )

A mixture of compound 6 (0.4 g, 95 mmole), PdCl,
(0.5 g) and MeOH (20ml) was shaken in H, atmos-
phere (45 Ibs, pressure) for 14 hr and the catalyst fil-
tered. The filtrate was neutralized with resin (IR-45,
OH "~ form) and filtered. The solvent from filtrate was
removed and the residue chromatographed over SiO,
column. Elution with CHCI; — MeOH (80:20, v/v) af-
forded 7 (0.14 g, yield 35%), m.p. 162-63° (EtOH);
MS: m/z 240 (M*); IR(KBr): 1680 cm~! (C=0);
UVIMeOH): 251, 206 nm; (NaOH): 270, 213 nm;
(HC1):250,208 nm;PMR(CDCl, + DMSO0-4,):67.95
(s, 1H,H-6),7.9(s, 1H, H-3),5.75 (s, 2H, H-1"), 3.55-
3.7 (m, 1H, H-4), 3.3-3.5 (m,4H, H-3’, H-5') (Found:
C,40.0;H,5.0;N, 23.7. C;H,N,O, requires C, 40.1;
H, 5.2;N, 23.4%).

4-Amino-1-(2-benzyloxy-1-benzyloxymethylethoxy)-
methyl\pyrazolo[3,4-d|pyrimidine (4)

Compound 3 (2.0 g, 4.6 mmole) and methanolic
NH; (25 ml, MeOH saturated with NH, at 0°) was
heatedinasteelbomb at 110°for 14 hr. Solvent and ex-
cess of NH; were removed under reduced pressure.
The product was chromatographed on SiO, column.
Elution with CHCIl; — MeOH (96:4) gave 4 as an oil
yield 1 g (50%); MS: m/z 419 (M*); PMR(CDCl,): &
8.3 (s, 1H, H-6), 7.8 (s, 1H, H-3), 7.3 and 7.2 (eachss,
SH, Ar—H), 5.82 (s, 2H, H-1°), 4.5-4.4 (each s, 2H,
,~OCH,), 4.0 (m, 1H, H-4'), 3.7-3.3 (m, 4H, H-3,
H-5')(Found: C, 66.0; H, 6.0;N, 16.5. C,3H,ysNO; re-
quires C, 65.8; H, 6.1; N, 16.8%).

4-Amino-1-(2-hydroxy-1 -hydroxymethylethoxy)-
methyl\pyrazolo[3,4-d|pyrimidine 5) _
Compound 4(0.8 g, 1.9 mmole)and PdCl, (100 mg)
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4 .

inMeOH (30 ml)were shakenin H, atmospherefor 20
hr. The resulting mixture was filtered, neutralized with
resin (IR-45, OH~ form) and concentrated. The pro-
duct was chromatographed over SiO, column. Elu-
tion with MeOH — CHCl, (20:80) afforded 5 (0.3 g,
yield 40%), m.p. 182° (EtOH); MS: m/z 239 (M*);
IR(KBr): 3100 cm ™! (N — H); PMR(CDCI, + DMSO-
d,): 8.1 (s, 1H, H-6), 7.5 (s, 1H, H-3), 5.72 (s, 2H,
H-1'), 4.3 (m, 1H, H-4'), 3.1-3.5 (m, 4H, H-3',5')
(Found: C, 45.6; H, 5.7; N, 29.3. C4H,3NO, requires
C,45.2;H, 5.6;N, 28.7%).

1-((2- Benzyloxy-1-phthaloylimidomethylethoxy)-
methyl]-4(5 H)-oxopyrazolo{3,4-d|pyrimidine (11)

A mixture of trimethylsilyl derivative (9) (3 g, 20
mmole) and 1-benzyloxy-2-chloromethoxy-3-phtha-
loylimidopropane (10)!°(9 g, 20 mmole) indry benzene
(100 ml) was stirred at ambient temperature for 2 hr
and then refluxed for 14 hr. The resulting mixture was
cooled, filtered and concentrated in vacuo. The resi-
due was taken in CHCl,;, washed successively with aq.
NaHCO; (2 % 150 ml), NaCl (2 X 100 ml) and H,0O,
dried (Na,SO,) and the solvent removed. The pro-
duct, thus, obtained was chromatographed on SiO,
column. Elution with CHCl; — MeOH (98:2,v/v) gave
11 as an oil, yield 2.5 g (52%); MS: m/z 459 (M*);
PMR(CDCl,): 6 8.5 (s, 1H,H-6), 8.2 (s, 1H, H-3),7.6-
7.8 (bs, 5H, ArH), 7.3 (bs,4H, ArH), 5.7 (s, 2H, H-1’),
4.45 (s, 2H, O — CH,Ph), 4.0-4.2 (m, 1H, H-4"), 3.4-
3.8 (m, 4H, H-3', H-5").
1-[(2-Benzyloxy-1-aminometh ylethoxy)methyl)-

4( S‘Iﬂ-ngp){rggo{o[_3,4—djp_yn'r£idine (13)

A mixture of 11 (2 g, 4 mmole), MeOH (60ml)and
hydrazine hydrate (6 ml, 98%) was left at 0° for 12 hr.
The solvent and excess of reagent from the resulting
mixture were removed under reduced pressure. The
residue was taken in CHCI, and filtered. The filtrate
was concentrated in vacuo. The crude product, thus
obtained, was chromatographed over SiO, column.
Elution with CHCl, — MeOH (95:5, v/v) gave 13 asan
oil, yield 0.8 g (40%); MS: m/z 329 (M*); IR(neat):”
1710 em~'; PMR(CDCI,): § 8.2 (s, 1H, H-6), 7.9 (s,
1H, H-3),7.2 (s, SH, ArH), 5.75 (s,2H, H-1), 4.2 (s,

2H,CH,Ph), 3.9-3.6 (m, 1H, H-4’), 3.4-3.2 (m, 4H,
H-3',H-5').

1-[(2-Hydroxy-1-aminomethylethoxy)methyﬂ-4( SH)-
oxo_pyr‘azolo[3,4-4pyrimidine (12)

A mixture of compound 13 (0.6 g, 1.8 mmole), Me-
OH (30 ml), and PdCl, (0.09 g) was shaken in H, at-
mpsphere (45 1bs pressure) for 12 hr. The resulting
mixture was filtered, the filtrate neutralised with resin
(IR-45, OH- form) and the solvent removed. The

product thus obtained was chromatographed over
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SiO N
v/v)zgi?,?rnnzn' cctotion with CHCI, ~ MeOH (80:20,
MS: m/z 235 3 0-28(30%), m.p. 202-4° (E«OH)
) fz nn)1 (lIJ{\C/(:II;AEOH): 250, 206 nm;

1 e, 3 250,207 nm; IR(KBr):
H7_ 6) g"g ( ,11’MR(CDC13 +DMSO-d,): § 8.0 (<s, lH),
H-3"H'-5'S’ H,H-s),5.8(s,2H,H-1'),3.0-2.5(m,4H,
, 12.6-2.4 (m, 1H, H-4’) (Found: C, 45.1; H,

5:6;N,29.6.C,H,.N ) -
29.3%). 9H13N5O, requires C, 45.2; H, 5.4: N,

1-[(2- Benzoyloxyethox j
y)methyl-4-methylthio-
pyrazolo[3,4-d\pyrimidine (15)

A mixture of 1 (3.0 g, 18 mmole), Et;N (20 ml) and
dry DMF (50 rpl) was stirred at 10° t0315°. To it was
added dropwise a solution of (2-benzoyloxye-
thoxy)methyl chloride (1423 (6.0 g, 28 mmole) (pre-

pared by passing dry HCl gas into a mixture of parafor-’

maldehyde and 1-benzoyloxy-2-hydroxyethane in
CH,Cl, at 0° for 2 hr) and the mixture stirred at am-
bient temperature for 15 hr. The solvent and the ex-

cess reagent were removed under reduced pressure.:

The residue was extracted with CHCI,, washed with
H,O, dried (Na,SO,) and concentrated in vacuo. The
product thus obtained was chromatographed over
SiO; column. Elution with CHCI, gave 15 as an oil
yield 2.2 g(60%); MS:m/z 344 (M* ), PMR(CDCl,): &
8.65 (s, 1H, H-6), 7.7-8.1 (m, 3H, ArH adjacent
to C=0, H-3), 7.1-7.5 (m, 3H, ArH), 5.85 (s, 2H,
H-1°),4.1-4.4(m, 2H, H-3'), 3.6-3.0(m, 2H, H-4'), 2.6
(s, 3H, SCH,).

1-|(2- Hydroxyethoxy)methyl|-4-methylthiopyrazolo-
(3,4-d\pyrimidine (16)
A mixture of 15(2 g, 6 mmole)and methanolic NH,

(45 ml, MeOH saturated with NH; at 0°) was kept at

ambient temperature for 24 hr. The solvent and the
excess of reagent from the resulting mixture were re-
moved and the residue was chromatographed over
SiO, column. Elution with CHCl;—MeOH (96:4,
v/v) afforded 16 (1.1 g, yield 55%), m.p. 94-96°
(EtOH); MS: m/z 240 (M*); IR(KBr): 3336 (OH);
PMR(CDCIl; + DMSO-d,): 6 8.85(s, 1H, H-6), 8.5 (s,
1H,H-3),5.8(s,2H,H-1"), 3.6 (bs,4H,H-3",H-4"),2.6
(s, 3H, SCH;) (Found: C, 45.0; H, 5.0; N, 23.3.
C,H,N,O,S requires C, 45.1; H, 5.2; N,23.3%).

1-|(2- Hydroxyethoxy)methyl]-4(5 H)-oxopyrazolo-
(3,4-d|pyrimidine (19)
Method 1

A mixture of 16 (0.5 g, 2 mmole) and aq. KOH (20%,
15 ml)in dioxan (30 ml) was refluxed for 12 hr, cooled,
neutralised with AcOH and the solvents were re-
moved under reduced pressure. The residue was tak-
en in CHCI,, washed with H,O, dried (Na,SO,) and
concentrated. The product thus obtained was chro-

. graphed

matographed over SiO, column. Elution with
CHCIl, —MeOH (90:10, v/v) gave,19 yield 0.2 g
(30%), m.p. 138-40° (EtOH); UMMeOH): 250, 208
nm; (NaOH): 221, 215 nm; (HCI): 251, 213 nm; MS:
m/z 210 (M*); IR(KBr): 1710; PMR(CDCI;+
DMSO-d;): 7.95 (s, 1H, H-6), 7.9 (s, 1H, H-3), 5.7 (s,
2H, H-1°), 3.5 (bs, 4H, H-3’, H-4’) (Found: C, 45.9; H,
5.0; N, 26.4. CgH,,N,O, requires C, 45.8; H, 4.9; N,
26.6%).

Method I1

A mixture of 18 (0.8 g, 2.5 mmole) and methanolic
NH, (25 ml, MeOH saturated with NH; at 0°) was kept
at ambient temperature for 24 hr. The solvent and the
excess of NH, were removed under reduced pressure.
The product, thus obtained, was chromatographed
over SiO, column. Elution with CHCl; —MeOH
(92:8, v/v) gave 19,yield 0.5 g (60%), m.p. 138-40°.
The compound 19 preparéd by this procedure was
found identical (co-TLC and superimposible IR) with
the product obtained by method 1.

1-{(2- Benzoyloxyethoxy)methyll-4(5 H)-oxopyrazolo-
[3,4-d\|pyrimidine (18)

A mixture of 9 (3 g, 20 mmole), 1-benzoyloxy-2-
chloromethoxyethane (6 g, 28 mmole)and dry benzene
(40 ml) was refluxed for 16 hr. The resulting mixture
was cooled, filtered and the filtrate concentrated un-
der reduced pressure. The residue was taken in
CHCI,, washed with agq. NaHCO,, H,O, dried
(Na,SO,) and the solvent removed under reduced
pressure. The product, thus obtained, was chromato-
over SiO, column. Elution with
CHCI,; -~ MeOH (98:2, v/v)gave 18, yield 1.7 g(58%),
mp. 118-19° (EtOH); MS: m/z 314 (M*)
PMR(CDCI,):  8.25 and 8.1 (each s, 2H, H-6, H-3),
8.0-7.8 (m, 2H, ArH adjacent to > C = Q), 7.45-7.25
(m, 3H, ArH), 5.5 (s, 2H, H-1°), 4.5-4.3 (m,2H, H-3"),
4.1-3.8 (m, 2H, H-4’) (Found: C, 57.3; H, 48: N, 17.9.
CisHyN,O, requires C, 57.4; H, 4.5; N, 17.7%).

1-((2-Hydroxyethoxy)methyl)-4- aminooyrazolo-
[3,4-d|pyrimidine (17)

A mixture of 16 (0.5 g, 21 mmole) and methanolic
NH, (20 ml, MeOH saturated with NH; at 0°) was
heated in a steel bomb at 110° for 14 hr. The solvent
and the excess of NH; were removed under reduced
pressure. The product, thus obtained, was chromato-
graphed over SiO, column. Elution with
CHCI, —MeOH (90:10, v/v) gave 17, yield 0.3 g
(50%), m.p. 153-54° (EtOH); MS: m/z 209 (M™);
PMR(CDCI, + DMSO-d,): 8.2 (s, 1H, H-6), 8.1 (s,
(lFH, Hd-3é .5157 (s, 2H, H-1'), 3.6 (s, 4H, H-3', H-4")

ound: (,459;H, 5.5;N, 33.5. ires
C,45.8;H,5.3;N, 33.7%) R Qs egies
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4-Methyithio-1.- te
[3’1_ dll_’y r imidin(e (tzril?ydmﬁlmn-z-y,)pymw[o_
12 gn1118xrtrl11re (;f 1(1g,6 mmole), 2,3-dihydrofuran(20,
g an,d - mole), p-toluenesulphonic acid(PTSA)(0.1
o e y! acetqte(SO ml) was stirred at 50° for 12 hr.
= e resultmg mixture was cooled, washed with aq.
2CO; solution, H,0 and dried (Na,SO,). Ethyl acet-
ate was removed in vacuo and the product chromato-
graphed over SiO, column. Elution with
CHCIl; —MeOH (99:1, v/v) gave 21, yield 1.0 g
(71.4%), m.p. 66° UVIMeOH): 270 nm, MS: m/z 236
(M™*); PMR(CDCI,): & 8.65 (s, 1H, H-6), 8.0 (s, 1H,
H-3),6.75(m, 1H, H-1'),4.1-3.6 (m, 2H, H-4), 2.5 (s,
3H, SCH;), 2.1-1.6 (m, 4H, H-2" and H-3') (Found: C,
50.5;H,5.1;N,24.1.C,H,,N,OS requires C, 50.8; H,
5.0; N, 23.7%).

4-Amino-1-(tetrahydrofuran-2-yl)pyrazolo-
(3,4-d|pyrimidine (23)

A mixtureof 21 (1 g,42 mmole) and methanolic NH,4
(50 ml, MeOH saturated with ammonia at 0°) was
heated at 120° in a steel bomb for 12 hr. The solvent
and excess of reagent were removed in vacuo. The
product was chromatographed over SiO, column.
Elution with CHCl, — MeOH (97:3 v/v) afforded 23,
yield 0.75 g (88%) m.p. 135% MS: m/z 205 (M™):
PMR(CDCI, + DMSO-d,): 8 8.15 (s, 1H, H-6),8.0 (s,
1H, H-3),7.4-7.0(bs, 2H,NH,), 6.0-6.2 (m, 1H,H-1"),
4.3-3.4 (m, 2H, H-4'),2.0-1.6 (m, 4H, H-2’ and H-3")
(Found: C, 52.9; H, 5.6; N, 34.0. C,H,;N;O requires
C, 52.6;H, 5.4;N, 34.1%).

4(5 H)-Oxo-1-(tetrahydrofuran-2-yl)pyrazolo-
[3,4-d|pyrimidine(22)

A mixture of 21 (1 g,4.2 mmole)and 2NNaOH (50
ml) was stirred at 70° for 4 hr. The resulting mixture
was cooled, extracted with EtOAc, washed with H,O,
dried(Na,SO,)and the solvent removed invacuo.The
product, thus obtained, was chromatographed over
SiO, column. Elution of the column with
CHCI, —MeOH (97:3,v/v) afforded 22, yield 0.6 g
(69%)m.p. 147°; MS: m/z 206 (M*);
PMR(CDCI, + DMSO-d;): 6 8.3 (s, 1H, H-6),8.1 (s,
14, H-3),6.3-6.0(m, 1H,H-1'),4.3-3.8 (m, 2H, H-4’),
2.0-1.6 (m,4H, H-2'and H-3')(Found: C, 52.3; H, 4.8;
N, 27.0. CH,(N,O, requires C, 52.4; H4.8; N,
27.1%).
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