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The synthesis of twenty nine novel derivatives of pyrazolo[3,4-
d]pyrimidines as non acidic nonsteroidal anti-inflammatory drugs
has been achieved via reaction of 4-chloro-1-phenylpyrazolo[3,4-
d]pyrimidine with different substituents including 4-amino-3-
methylphenol, 4-phenylene diamine and 4-acetamidophenol.The
anti-inflammatory activity of thirteen representative compounds
have been screened compared to indomethacin as a reference drug.
The results revealed that all the tested compounds showed anti-
inflammatory activity with the exception of 10a.

INTRODUCTION

One of the most frequently
encountered heterocycles in medi-
cinal chemistry is pyrazolopyrimidine
with antitumor-3, antihypertensive*&®,

against Alzheimer's disease®, anti-
allergic’&®, antidiabetic®, anti-
virall%&1l  antibacterial'2%13  anti-
fungal**, and anti-inflammatory
activities!®17.
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The common disadvantage of the
conventional type of non-steroidal
anti-inflammatory drugs (NSAID) are
the induction of noxious ulcer!8&?
due to the non specific COX
inhibition?&2!, Furthermore,  the
erosion property of the carboxylic
group usually present in the
compounds leads to the primary insult
effect. Therefore, non acidic NSAIDs
show  potent  anti-inflammatory
activity which is associated with
remarkable systemic and gastric
tolerance such as 1%, Based on this
consideration, it was suggested to
synthesize novel substituted pyrazolo
[3,4-d]pyrimidines aiming that the
new compounds would find an
acceptable value as anti-inflammatory
with more pronounced action.
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In the present investigation,

motivated by the foregoing in-
formation, changing the substituent
from position 5 and 6 in | into
position 4 of the pyrazolo[3,4-
d]pyrimidine ring was achieved in
order to study the effect of different
substituents on the anti-inflammatory
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activity. Therefore, compounds 5, 6
and 7a were synthesized using
substituted anilino or substituted
phenoxy moieties at position 4 and
then anti-inflammatory screening was
evaluated for them. The preliminary
screening of these three derivatives
revealed that, they showed anti-
inflammatory activity. As a result,
they were subjected to further
derivatization to give 7b, 8a,b, 9a-d,
10a-e, 1la,b, 12, 13a-d, l4a-d, 15

and 16a,b.
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Chemistry

The present work involves the
synthesis of certain pyrazolo[3,4-
d]pyrimidine derivatives. Schemes 1,
2 and 3 summarize the steps involved
in the synthesis of the key
intermediates and  the  final
compounds.

4-Chloro-2-phenyl-1H-pyrazalo
[3,4-d]pyrimidine  4;  previously
prepared according to Cheng and
Robins?; was refluxed with 3-amino-
3-methylphenol or 1,4-phenylene-
diamine in absolute ethanol to yield 5
and 6. Infrared spectra revealed the
appearance of two absorption bands
at 3393.1 and 3295.8 cm attributed
to the OH and NH respectively for 5
or at 33277 and 3211.0 cm?
attributed to the NH, and NH for 6.
'H NMR of 5 showed the appearance
of a singlet signal at 2.16 ppm
integrated for three protons corres-
ponding to the methyl protons, in
addition to two singlet signals at 4.30
ppm and 9.80 ppm, each integrated
for one proton that disappeared upon
deuterium exchange assigned to OH
and NH respectively, while that of 6
revealed the appearance of two

singlet signals at 9.30 ppm and 9.90
ppm exchangeable with D2O corres-
ponding to NH2 and NH protons
respectively. Mass spectrum showed a
molecular ion peak at m/z 317 as
1.19% and m/z 302 as 1.53% for 5
and 6 respectively (Scheme 1).

Furthermore, reaction of 4 with
paracetamol or its substituted ana-
logue afforded 7a,b. Infrared spectra
of 7a and 7b showed appearance of
NH absorption band at 3112.6 and
3152.0 cm?® respectively, CH
aliphatic band at 2958.3 and 2952.0
cm?! respectively and CO absorption
band at 1730.8 and 1673.5 cm-1
respectively. 'H NMR of compound
7a showed the appearance of a singlet
signal at 2.16 ppm corresponding to
the three protons of the methyl group
and a singlet signal at 8.30 ppm
corresponding to NH proton. Mass
spectrum of them showed a molecular
ion peak at m/z 345 as 24.3% and M-
2 at m/z 400 as 10.24% respectively
(Scheme 1).

On the other hand, refluxing of 5
with alkyl/aralkyl halide in acetone in
presence of potassium carbonate
produced 8a,b that were confirmed by
microanalyses and spectral data. IR
spectrum of 8a revealed the
disappearance of OH absorption band
at 3393.1 cm-1. *H NMR data of it
showed disappearance of OH signal
and appearance of a singlet signal at 6
5.25 ppm equivalent to the two
methylene protons. Also its mass
spectrum showed a molecular ion
peak at m/z 407(21.19%) (Scheme 2).

Further reaction of 5 with the
appropriate isocyanate/ isothiocyanate
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in methylene chloride in the presence
of trietyl amine yielded 9a-d. Infrared
spectra of 9a,b revealed the dis-
appearance of OH absorption band
and the appearance of CO absorption
band at 1716.1 and 1700.0 cm
respectively or the appearance of CS
absorption band at 1172.3 cm™ for
9d. 'H NMR data of 9a showed
disappearance of OH signal and
appearance of a singlet signal at
12.49 ppm exchangeable with DO
corresponding to CO-NH proton.
Mass spectrum of 9a and 9b showed
a molecular ion peak at m/z 436
(4.9%) and M-3 at m/z 439 (0.76%)
respectively (Scheme 2).

Moreover, refluxing of 5 with
substituted benzoyl chloride afforded
10a-e. IR spectra revealed the
disappearance of OH absorption band
at 3393.1 cm* and the appearance of
CO absorption at 1685.0, 1741.4 and
1680.0 cm™* for 10b, 10c and 10e
respectively. 'H NMR spectrum of
10a revealed the disappearance of
OH signal. Mass spectrum of 10a and
10c showed a molecular ion peak at
m/z 421 (0.03%) and 467 (0.44%)
respectively (Scheme 2).

Besides, refluxing of the approp-
riate isocyanate with 6 formed urea
derivatives 1la,b. The trione
derivative 12 was obtained by
reaction of 11la with oxalyl chloride.
Infrared spectra of 1la and 11b
showed the appearance of CO
absorption band at 1733.7 and 1626.8
cm? respectively while 12 revealed
the disappearance of two NH bands at
3324.7 and 3291.9 cm.*H NMR data
of 11a showed the appearance of a
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singlet signal at & 12.38 ppm equi-
valent to CO-NH proton that was
disappeared in 12. Mass spectra of
11a and 12 afforded M-2 at m/z 419
(0.7%) and 473 (3.3%) (Scheme 3).

Additionally, the amino function
of 6 is subjected to reaction with acid
anhydrides,  substituted aromatic
aldehydes, 5-bromoisatin or alkyl
halide to afford 13a-d, the Schiff's
bases 14a-d and 15 or 16a-b
respectively. Infrared spectra of 13a
and 13d revealed the disappearance
of NH: absorption bands at 3327.7
and 3211.0 cm? and appearance of
CO absorption band at 1750.0 —
1704.0 cm™. *H NMR spectra of 13a,
13c and 13d showed the
disappearance of NH; signal at 9.30
ppm and the appearance of a triplet
signal at  1.91-2.06 equivalent to the
four protons of the two methylene
group of compound 13a and a singlet
signal at 6 2.02 equivalent to the three
protons of CHsz of compound 13d.
While M NMR spectra of
compounds 14c, 15 and 16a lacked
the NH> signal and showed a singlet
signal at 6 3.02 equivalent to six
protons of N(CHs), together with a
singlet signal at & 9.64 equivalent to
N=CH proton, a singlet signal at &
11.2  exchangeable with D.O
correspond-ing to CO-NH proton and
a singlet signal at 6 2.40 equivalent to
the two methylene protons for 14c, 15
and 16a respectively. Mass spectra of
13a, 13d, 14b, 14c, 15, 16a and 16b
showed ion peak at m/z 384 (4.5%),
344 (100%), 420 (1.4%), 433
(6.37%), M+2 at m/z 512 (0.43%),
392 (1.28%) and 460 (33.30%)
respectively (Scheme 3).
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EXPERIMENTAL

Chemistry

All melting points were deter-
mined by the open capillary tube
method using GallenKamp digital
melting point Griffin apparatus 1901
and are uncorrected. IR spectra were
recorded on Bruker FT-IR spectro-
photometer Vector 22, Schimadzu
435, Perkin-Elmer 457 and Jasco FT-
IR plus 460 (Japan) Japan and
expressed in wave number (cm?),
using potassium bromide disc. H
NMR spectra were carried out using a
Joel Ex 270 MHz spectrophotometer,
Varian Gemini 200 MHz and Joel Fx
90Q, 90 MHz FT spectrophotometer.

Safinaz E. S. Abbas, et al.

The chemical shifts  were
expressed in & ppm units using
tetramethylsilane as the internal
standard.  Mass  spectra  were
performed on Hewlett Packard 5988
at 70 eV. Elemental Microana-lysis
were carried out using Heraew and
Vario EL Il (elemntar), CHNS
analyzer (Germany) at the Microana-
Iytical Center, Cairo University.

Compounds 124, 225 3%, and 4%
were prepared according to the
reported methods. Physical and
microanalytical data of the newly
synthesized compounds 7a,b, 8a,b,
9a-d, 10a-e, 11a,b, 13a-d, 14a-d and
16a,b are illustrated in Table 1.

Table 1: Physical and microanalytical data of the newly synthesized compounds.

Compound R m.p. °C Mol. Formula Microanalysis
No. ield % Mol. Wt
° yiela ° Calculated % | Found %

290-293 CuHisNs0, | & 86.08 66.00

Ta H 40 345.36 H 4.38 4.50

) N 20.28 20.25

C 65.66 65.39

7b -CHzN(CHs) 2 3903 CotlzleOz | j 551 5.22

' N 20.88 20.85

8a 190-2 C25H21Ns0 C 73.69 73.79

55 407.48 H 5.19 5.41

N 17.19 17.17

8b -CH2CH2CH2CHj3 147-50 C22H23Ns0 C 70.76 70.83

50 373.46 H 6.21 5.48

N 18.75 19.01

C 68.80 68.90

9a 160-2 C25H20N602 H 4.62 4.90

(X=0) 45 436.47 N 19.25 19.57

120-2 CasH26N602 C 67.86 67.59

9b 42 442 52 H 5.92 5.77

(X=0) ' N 18.99 19.13

-CsHr 270-2 CoHaNeos | & 6314 62.89

9c (X=9) 40 418.52 H 5.30 5.59

) N 20.08 19.92

260-2 CosHooNeos | & 66:35 66.20

9d 42 452 54 H 4.45 4.30

(X=5) N 1857 19.01

187-90 CosHuoNs0, | & 1125 71.20

10a H 55 421.46 H 454 4.50

) N 16.62 16.33
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Table 1: contiuned

Compound R m.p. °C Mol. Formula Microanalysis
No. ield Mol. Wt
i e ° Calculated % | Found %
o 4-Cl 225-8 C25H1sCIN5O; ﬁ g%gﬁ 636.9050
60 455.96 : .
N 15.36 15.27
10¢ 4-NOy 237-240 CasHisNeOs ﬁ 345;37 634-6170
52 466.46 - :
N 18.02 18.23
C 69.17 68.70
10d 4-OCHjs 22507'2 Czil-slzllzlgoa H 269 e
) N 1551 15.32
10e 2-Cl 227-30 C2sH1sCINsO2 ﬁ g%gﬁ 634.5136
55 455.96 : .
N 15.36 15.27
C 68.40 68.52
1lla @ 250-2 C24H19sN7O H 454 471
60 421.46 N 23.26 23.26
11b <:> 180-3 CaaH2sN70 ﬁ 275‘;3 6575300
50 427.51 : .
N 2293 22.86
o)
13a N 170-3 C21H16N602 ﬁ 252-22 6455131
53 384.40 N 2186 e,
o)
(o)
13b -Nﬁ 170-2 C21H14N6O2 ﬁ 25636 635;1505
60 382.38 : .
N 21.98 21.69
(o)
i C 69.43 68.57
13c N 190-2 CasH16Ns02 < 098 5.5
! % 432.44 N 19.43 19.63
C 66.27 66.32
132-5 C19H16N6O
13d -NHCOCH:;3 50 344 35 n 34620 243..6909
l4a H 145-7 C24H18Ns ﬁ 3136:23 743;5700
60 390.45 : .
N 2152 21.32
Cc 7141 71.62
230-2 Ca2sH20N6O
14b 4-OCHs e s H ‘1"'97_89 14;945
C 72.04 71.86
280-3 CasH23N7
14c 4-N(CHa)2 ot i H 2_2322 252_2:)0
14d 4Cl 235-7 Ca4H17CING ﬁ ?17624 647-3900
60 424,94 N 1078 1o
16a \_@ 187-90 I A 7310
45 392.46 : .
N 2141 21.62
C 62.60 61.81
222-5 C24H24N604
16b -CH(COOC:2Hs)2 57 460.49 H ié225 fé3241
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3-Methyl-4-(1-phenyl-1H-pyrazolo
[3,4-d]pyrimidin-4-ylamino)phenol
©)

A mixture of compound 4 (2.3 g,
10 mmol) and 4-amino-3-methyl-
phenol (1.35 g, 11 mmol) in absolute
ethanol (20 ml) was heated under
reflux for 5 hours. The solvent was
evaporated under reduced pressure.
The solid obtained was washed with
water, filtered, dried and recrystalliz-
ed from aqueous ethanol. M.p. 220-
2°C, vyield: 80%, M.wt: 317.35.
Analysis of C1gH1sNsO: Calculated C
68.13, H 4.76, N 22.07; Found C
68.00, H 4.80, N 22.17%. IR: 3393.1
(OH), 3295.8 (NH), 3035.4 (CH Ar),
2967.9 (CH aliphatic).—'H NMR
(DMSO-ds): 2.16 (s, 3H, CH3), 4.30
(s, 1H, OH (D20 exchange)), 6.78-
8.19 (m, 9H, Ar- Hs and pyrazole
CH), 8.23 (s, 1H, pyrimidine CH),
9.80 (s, 1H, NH (DO exchange).
Mass  spectrum: m/z  (relative
abundance%) 317, M* (1.19), 212
(100).

N!-(1-Phenyl-1H-pyrazolo[3,4-d]
pyrimidin-4-yl)benzene-1,4-
diamine (6)

A mixture of compound 4 (2.30 g,
10 mmol) and 1,4-phenylenediamine
(1 g, 11 mmol) in absolute ethanol
(25 ml) was heated under reflux for 5
hours. The solvent was evaporated
under reduced pressure, the solid
obtained was washed with ethanol,
filtered, dried and recrystallized from
aqueous ethanol. M.p. 320-2°C, yield:
80%, M.wt: 302.34. Analysis of
Ci7H14Ng: Calculated C 67.54, H
4.67, N 27.80; Found C 67.40, H
4.80, N 27.71%. IR: 3327.7, 3211.0
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(NH2, NH), 3040.2 (CH Ar), 1679.4
(NH bending). *H NMR (DMSO -dg):
6.54-8.62 (m, 10H, Ar-Hs and
pyrazole CH), 8.85 (s, 1H, pyrimidine
CH), 930 (s, 2H, NH, (DO
exchange)), 9.90 (s, 1H, NH (D20
exchange)). Mass spectrum: m/z
(relative abundance%) 302, M*
(1.53), 212 (100).

N-(3-unsubstituted/substituted-4-
(1-phenyl-1H-pyrazolo[3,4-d]-
pyrimidin-4-yloxy)phenyl)
acetamide (7a,b)

A mixture of compound 4 (2.30 g,
10 mmol), paracetamol or N-(3-
((dimethylamino)methyl)-4-hydroxy-
phenyl)acetamide (11 mmol) in dry
acetone (20 ml) and anhydrous
potassium carbonate (0.36 g, 3 mmol)
was heated under reflux for 24 hours.
The reaction mixture was filtered
while hot, then the solvent was
evaporated under reduced pressure,
the residual mass was triturated with
ice water, and the resulting solid was
filtered, washed with water, dried and
recrystallized from acetone. IR of
compound 7a: 3112.6 (NH), 3037.3
(CH Ar), 2958.3 (CH aliphatic),
1730.8 (C=0). IR of 7b: 3152.0
(NH), 3084.1 (CH Ar), 2952.0 (CH
aliphatic), 1673.5 (C=0). 'H NMR
(CDCI3) of 7a: 2.16 (s, 3H, CHpy),
6.77-8.05 (m, 10H, Ar-Hs and
pyrazole CH), 8.10 (s, 1H, pyrimidine
CH), 830 (s, 1H, NH (DO
exchange)). Mass spectrum of 7a:
m/z (%): 345, M* (24.3), 109 (100).
Mass spectrum of 7b: m/z (%): 400,
M-2 (10.24), 57 (100).



N-(4-Aryloxy/Alkoxy)-2-methyl-
phenyl)-1-phenyl-1H-pyrazolo[3,4-
d]pyrimidin-4-amine (8a,b)

A mixture of compound 5 (3.17 g,
10 mmol) and the appropriate alkyl
halide (11 mmol) in dry acetone (20
ml) and anhydrous potassium car-
bonate (0.36 g, 3 mmol) was refluxed
for 18 hours. The reaction mixture
was filtered while hot, then the
solvent was evaporated under reduced
pressure, the residue was poured onto
crushed ice. The precipitated solid
was filtered, washed, dried and re-
crystallized from acetone. IR of 8a:
3168.5 (NH), 3058. 6 (CH AI),
2917.8 (CH aliphatic). 'H NMR
(DMSO-ds) of 8a: 2.23 (s, 3H, CH3),
5.25 (s, 2H, CHy), 7.26-8.06 (m, 14H,
Ar-Hs and pyrazole CH), 8.34 (s, 1H,
pyrimidine CH), 8.68 (s, 1H, NH
(D20 exchange)). Mass spectrum of
8a: m/z (%): 407, M* (21.19), 316
(100).

1-(3-Methyl-4-(1-phenyl-1H-
pyrazolo[3,4-d]pyrimidin-4-yl-
amino)phenyl)-3-aryl/alkyl urea/
thiourea (9a-d)

A mixture of compound 5 (3.17 g,
10 mmol) and the appropriate
alkyl/aryl  isocyanate/isothiocyanate
(11 mmol) in methylene chloride (20
ml) and triethylamine (0.5 ml) was
heated under reflux for 4 hours. The
solid product separated on cooling
was filtered, washed with water, dried
and recrystallized from acetone. IR of
9a: 3394.1, 3323.2 (NH), 3056.9 (CH
Ar), 2923.5 (CH aliphatic), 1716.1
(C=0). IR of 9b: 3412.3, 3332.4
(NH), 3064.0 (CH Ar), 2931.3 (CH

aliphatic), 1700.0 (C=0). IR of 9d:
3448.3, 3423.3 (NH), 3100.0 (CH
Ar), 2940.3 (CH aliphatic), 1172.3
(C=S). 'H NMR (DMSO-ds) of 9a:
2.11 (s, 3H, CHs3), 6.53-8.25 (m, 14H,
Ar-Hs and pyrazole CH), 8.35 (s, 1H,
pyrimidine CH), 8.73 (s, 1H, NH
(D20 exchange)), 12.49 (s, 1H, CO-
NH (D20 exchange)). Mass spectrum
of 9a: m/z (%): 436, M* (4.9), 57
(100). Mass spectrum of 9b: m/z (%):
439, M-3 (0.76), 56 (100).

3-Methyl-4-(1-phenyl-1H-pyrazolo
[3,4-d]pyrimidin-4-ylamino)phenyl
unsubstituted/substituted benzoate
(10a-e)

A mixture of Compound 5 (3.17
g, 10 mmol) and the appropriate
substituted benzoyl chloride (11
mmol) in dry benzene (20 ml) and
triethylamine (0.5 ml) was refluxed
for 5 hour. The excess solvent was
evaporated under reduced pressure,
the residue was triturated with ice
water, filtered, dried and recrys-
tallized from acetone. IR of 10b:
3448.0 (NH), 3092.5 (CH Ar), 2978.1
(CH aliphatic), 1685.0 (C=0), 760.8
(C-Cl). IR of 10c: 3377.3 (NH),
30782 (CH Ar), 29199 (CH
aliphatic), 1741.4 (C=0). IR of 10e:
3440.0 (NH), 3010.0 (CH Ar), 2870.0
(CH aliphatic), 1680.0 (C=0), 780.1
(C-Cl). *H NMR (DMSO-ds, & ppm)
of 10b: 2.26 (s, 3H, CHg), 7.54-8.15
(m, 14H, Ar-Hs and pyrazole CH),
8.16 (s, 1H, pyrimidine CH), 8.40 (s,
1H, NH (DO exchange)). Mass
spectrum of 10a: m/z (%): 421, M*
(0.03), 86 (100). Mass spectrum of
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10c: miz (%): 467, M* (0.44), 212
(100).

1-Alkyl/Aryl-3-(4-(1-phenyl-1H-
pyrazolo[3,4-d]pyrimidin-4-
ylamino)phenyl) urea (11a,b)

A mixture of compound 6 (3.02 g,
10 mmol) and the appropriate alkyl/
aryl isocyanate (11 mmol) in methyl-
ene chloride (20 ml) and triethyl-
amine (0.5 ml) was heated under
reflux for 8 hours. The solid product
separated on cooling was filtered,
washed with water, dried and re-
crystallized from acetone. IR (cm™?) of
11a: 3324.7, 32919 (NH), 3093.3
(CH Ar), 1733.7 (C=0). IR (cm?) of
11b: 3327.40 (NH), 3035.70 (CH
Ar), 2927.80 (CH aliphatic), 1626.80
(C=0). *H NMR (DMSO-de) of 11a:
6.91-8.31 (m, 15H, Ar-Hs and
pyrazole CH), 8.61 (s, 1H, pyrimidine
CH), 962 (s, 1H, NH (DO
exchange)), 12.38 (s, 2H, CO-NH
(D20 exchange)). Mass spectrum of
11la: m/z (%): 419, M-2 (0.7), 55
(100).

1-Phenyl-3-(4-(1-phenyl-1H-
pyrazolo[3,4-d]pyrimidin-4-
ylamino)phenyl) imidazoline-2,4,5
(1H,3H)-trione (12)

A suspension of compound 1la
(4.2 g, 10 mmol) in dry benzene (25
mL) and triethylamine (0.5 mL) was
heated with stirring at 60°C, then
oxalyl chloride (1.4 g, 11 mmol) was
added dropwise. The reaction mixture
was then refluxed for 2 hours. The
excess solvent was evaporated under
reduced pressure, the residue was
triturated with ice water, filtered,
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dried and recrystallized from ethanol.
M. p. 218-20°C, yield: 62%, M. wt:
475.47. Analysis of CasHi7N7Os3:
Calculated C 65.86, H 3.60, N 20.62;
Found C 65.74, H 3.90, N 20.42%.
IR: 3423.0 (NH), 3038.50 (CH Ar),
1704.30 (C=0). *H NMR (DMSO-
ds): 6.94-7.46 (m, 15H, Ar-Hs and
pyrazole CH), 7.47 (s, 1H, pyrimidine
CH), 862 (s, 1H, NH (DO
exchange)). Mass spectrum: m/z (%):
473, M-2 (3.3), 103 (100).

4-(4-Substituted  phenylamino)-1-
Phenyl-1H-pyrazolo[3,4-d]pyrim-
idin (13a-d)

A mixture of compound 6 (3.02 g,
10 mmol) and the appropriate acid
anhydride (11 mmol) in glacial acetic
acid (10 ml) or acetic anhydride was
heated under reflux for 10 hours (in
case of 7a-c) or 3hours (in case of
7d). The excess solvent was distilled
under reduced pressure. The residue
was poured onto crushed ice and the
precipitated solid was filtered,
washed, dried and recrystallized from
ethanol. IR (cm?) of 13a: 3425.3
(NH), 3075.0 (Ar-CH), 2924.1 (CH
aliphatic), 1704.0 (C=0). IR (cm) of
13c: 3369.7 (NH), 3056.4 (Ar-CH),
2923.3 (CH aliphatic), 1704.9 (C=0).
IR (cm?t) of 13d: 3296.00 (NH),
3039.1 (Ar-CH), 29240 (CH
aliphatic), 1708.20 (C=0). 'H NMR
(DMSO-ds) of 13a: 1.91-2.06 (t, 4H,
2CHy), 7.38-8.19 (m, 10H, Ar-Hs and
pyrazole CH), 8.32 (s, 1H, pyrimidine
CH), 982 (s, 1H, NH (DO
exchange)). 'H NMR (DMSO-dg) of
13c: 7.62-8.23 (m, 14H, Ar-Hs and
pyrazole CH), 8.58 (s, 1H, pyrimidine



CH), 8.62 (s, 1H, NH (D20
exchange)). *H NMR (DMSO-dg) of
13d: 2.02 (s, 3H, CH3), 7.21-8.21 (m,
10H, Ar-CH, pyrazole CH), 8.35 (s,
1H, pyrimidine CH), 7.85 (s, 1H, NH
(D20 exchange)), 9.87 (s, 1H, CO-
NH (D20 exchange)). Mass spectrum
of 13a: m/z (%): 384 (M)* (4.5), 212
(100). Mass spectrum of 13d: m/z
(%): 344, M* (100).

N!-Substituted benzylidene-N*-(1-
phenyl-1H-pyrazolo[3,4-d] pyri-
midin-4-yl) benzene-1,4-diamine
(14a-d)

A mixture of compound 6 (3.02 g,
10 mmol) and the appropriate
aromatic aldehyde (11 mmol) in
absolute ethanol (20 ml) containing 4
drops glacial acetic acid was heated
under reflux for 8 hours. Ethanol was
removed under reduced pressure and
the residue was triturated with ice-
water. The separated solid was
filtered, washed, dried and re-
crystallized from aqueous ethanol. IR
of 14a: 3380.0 (NH), 3030.0 (CH
Ar), 2890.0 (CH aliphatic). IR of
14b: 3420.0 (NH), 3055.0 (CH Ar),
2920.0 (CH aliphatic). IR of 14c:
3108.0 (NH), 3036.0 (CH A,
2920.6(CH aliphatic). IR of 14d:
3446.2 (NH), 3036.5 (CH Ar), 2923.1
(CH aliphatic). 'H NMR (DMSO-de)
of 14c: 3.02 (s, 6H, 2CHjs), 6.56-8.30
(m, 15H, Ar-Hs, pyrazole CH and
NH (D20 exchange), 8.45 (s, 1H,
pyrimidine CH), 9.64 (s, 1H, N=CH).
Mass spectrum of 14b: m/z (%): 420,
M* (1.4), 212 (100). Mass spectrum
of 14c: m/z (%): 433, M* (6.37), 368
(100).

5-Bromo-3-(4-(1-phenyl-1H-
pyrazolo[3,4-d]pyrimidin-4-yl-
amino)phenylimino) indolin-2-
one (15)

A mixture of compound 6 (3 g, 10
mmol) and 5-bromo isatin (5.1 g, 11
mmol) in glacial acetic acid (5 mL)
was heated under reflux for 3 hours.
The solvent was evaporated under
reduced pressure, the residue was
poured onto crushed ice, the
precipitated solid was filtered,
washed, dried and recrystallized from
aqueous ethanol. M. p. 168-70°C,
yield: 68%, M. wt: 510.35. Analysis
of CasH16BrN;O: Calculated C 58.84,
H 3.16, N 19.21; Found C 59.21, H
3.11, N 19.32%. IR: 3296.6, 3172.2
(NH), 3076.1 (CH Ar), 2924.1 (CH
aliphatic), 1750.0 (C=0). 'H NMR
(DMSO-d): 6.9-8.3 (m, 14H, Ar-CH,
pyrazole CH), 8.4 (s, 1H, pyrimidine
CH), 99 (s, 1H, NH (DO
exchange)), 11.2 (s, 1H, CO-NH
(D20 exchange)). Mass spectrum:
m/z (%): 512, M+2 (0.43), 108 (100).

4-(4-Substituted aminophenyl)
amino-(1-phenyl-1H-pyrazolo[3,4-
d]pyrimidine (16a,b)

A mixture of compound 6 (0.3 g,
1 mmol), benzyl choride or bromo
diethylmalonate (11 mmol) and
sodium ethoxde solution (0.25 g of
sodium metal and 25 ml of absolute
ethanol) was heated under reflux for 4
hours. The solvent was evaporated
under reduced pressure. The residue
was triturated with cold water and the
solid obtained was filtered, washed,
dried and recrystallized from ethanol
(Table 2). IR of 16a: 3403.2 (NH),
3032.8 (CH Ar), 29240 (CH
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aliphatic). IR of 16b: 3422.8 (NH),
3150.0 (CH Ar), 2989.0 (CH
aliphatic), 1639.0 (C=0). 'H-NMR
(DMSO-ds) of 16a: 2.4 (s, 2H, CH>),
7.2-8.4 (m, 17H, Ar-H, pyrazole-H
and 2NH (D20 exchange), 8.5 (s, 1H,
pyrimidine CH). Mass spectrum of
16a: m/z (%): 392, M* (1.28), 57
(100). Mass spectrum of 16b: 460, M
(33.30), 57 (100)

Biological Screening

Thirteen  representative  com-
pounds 5, 6, 7a, 7b, 8a, 9a, 10a, 11a,
12, 13a, 14c, 15 and 16b were chosen
and tested for their anti-inflammatory
activity; it was done in the pharma-
cology department of National
Research Center.

Method

The newly synthesized derivatives
were dissolved in dimethylsulfoxide
(DMSO). Rats used were wistar
albino rat of both sex, ranged from
120-140 g, produced from National
Research Center, Giza, Egypt and
were housed under suitable laboratory
conditions through the period of
investigation. Animals were fed
standard pellet chow (elnasr chemical
company, Cairo, Egypt) and allowed
free access of tap water. The anti-
inflammatory activity was performed
using  carrageenan-induced  paw
edema according to Winter et al?’.

Rats used were divided into 15
groups, the first group (control group)
received the vehicle only, the second
group received indomethacin in a
dose of 10 mg/kg body weight, and
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groups 3-15 received the tested
compounds in a dose of 40 mg/kg
body weight. The initial hind paw
volume of rat was determined
volumetrically. 0.1 ml of 1% (w/v)
carragenan in saline was injected
subcutaneously into the right hind
paw one hour after the tested
compounds had been administrated
intraperitoneally. Paw volumes were
measured up to 4 hours at the interval
of 60 minutes using caliber post
administration of the drug. The edema
rate and inhibition rate of each group
were calculated as follows:

Edema rate (%) = (Vi- Vo) / Vo
Inhibition rate (%) = (Ec - Et) / Ec¢

Where: V, is the volume before
carrageenan injection (ml),V; is the
volume at t hour after carrageenin
injection (ml), E. is the edema rate of
control group and E; is the edema rate
of treated group.

RESULTS AND DISCUSSION

Data are presented in Table 2 to
reveal anti-inflammatory activity of
indomethacin and the new synthe-
sized compounds by carrageenan-
induced Paw Edema in rats and
illustrated by Figure 1.

Data revealed that, 3-methyl-4-(1-
phenyl-1H-pyrazolo[3,4-d]pyrimidin-
4-ylamino)phenol 5 showed signifi-
cant anti-inflammatory activity. More-
over, substitution on the phenolic
group with benzyl moiety 8a or
phenyl amino carbonyl moiety 9a



Table 2: Anti-inflammatory activity of Indomethacin and the new synthesized
compounds by Carrageenan-Induced Paw Edema in rats.

1h 2h 3h 4h
Compound No n?g(;/?(i]

Edema rate % Edema rate % Edemarate % | Edema rate %

% Inhibition % Inhibition % Inhibition % Inhibition

0 68.12+9.09 111.41+10.20 121.07+8.58 120.60+8.32

Control 0 0 0 0

Indomethacin 10 26.08+1.85* 41.18+2.12* 47.79+2.31* 53.35+2.55*
61.71* 63.04 60.53* 55.76*

5 40 37.54+2.87* 55.40+4.11* 55.50+4.72* 59.11+5.86*
44.89* 50.27 54.16* 50.99*

6 40 32.70+£3.73* 53.64+5.45* 50.57+5.3* 61.36+4.92*
52.00* 51.80* 58.23* 49.13

7a 40 24.65+2.48* 41.89+2.92* 45.89+2.57* 48.23+3.85*
63.81* 62.40* 62.1* 60.00*

7b 40 21.95+2.04 36.00+3.66* 44.32+1.84* 50.21+3.94*
67.78* 67.69* 63.39* 58.37*

8a 40 2582+1.97* 40.04+2.74* 48.20+3.89* 50.91+3.94*
62.10* 64.06* 60.19* 57.79*

%a 40 22.6+2.15* 34.94+3.79* 43.24+4.42* 57.18+4.36*
67.61* 68.64* 64.29* 52.59*

10a 40 56.38+4.72 98.48+7.54 16.44+7.08 106.45+5.37

17.22 11.60 12.09 11.7

11a 40 55.14+4.21 89.07+4.96* 79.64+5.59* 80.10+5.92*
19.05 20.05* 34.22* 33.58*

12 40 28.58+1.25* 38.02+2.74* 43.97+3.51* 45.73+4.07*
58.05* 65.87* 63.68* 62.08*

13a 40 16.45+1.74* 26.21+2.60* 31.77£2.97* 38.82+3.88*
75.85* 76.45* 73.76* 67.81*

14¢ 40 55.57+0.89 84.89+4.46* 75.87+5.29* 88.78+7.26*
18.42 23.80* 37.33* 26.36™

15 40 20.12+1.22* 40.70+3.92* 41.99+3.54* 47.12+3.57*
70.46* 63.47* 65.27* 60.93*

16b 40 20.15+2.46* 38.60+3.07* 42.98+4.36* 44.04+4.15*
70.41* 65.35* 64.50* 63.48*

Values represent the mean + S.E. of six animals for each group
P <0.05: Statistically significant from control, (Dunnett's test).
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Fig. 1: Anti-inflammatory activity of the new synthesized compounds
Carrageenan-Induced Paw Edema in rats.

showed increase in the activity while
substitution with benzoyl moiety 10a
diminished the activity. On the other
hand, substitution of the phenolic
group by its bioisosteric amino group
together with the removal of the
methyl group to yield 6 led to
increase in the anti-inflammatory
activity.  This latter, upon its
substitution with 5-bromoindolin-2-
one moiety or diethyl malonate
moiety to vyield 15 and 16b
respectively showed increase in the
activity, while substitution with
phenyl amino carbonyl moiety or 4-
(dimethylamino)benzylidene to
produce 1la and 14c showed
decrease in the activity.

Moreover, conversion of the 4-
amino group of 6 into a heterocyclic
ring as imidazoline-2,4,5(1H,3H)-
trione or pyrrolidine-2,5-dione to
afford 12 and 13a showed slight
increase in the activity.

Finally, incorporation of 4-acet-
amidophenoxy group 7a or sub-
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stitution in  position 2 by p-
acetamidophenoxy  moiety  with
(dimethylamino)methyl 7b  showed
increase in the anti-inflammatory
activity.

Conclusion

All of the tested compounds
showed significant anti-inflammatory
activity with the exception of 10a.
Although the phenyl amino carbonyl
derivative of compound 5 showed
increase in the anti-inflammatory
activity, the reverse occurred with
compound 6. Additionally, incor-
poration of the 4-amino group into a
heterocyclic ring increased the anti-
inflammatory  activity. Moreover,
compound 13a was the most potent
one and compounds 7a, 7b, 9a, 12,
15 and 16b were more potent than
indomethacin at the given dose while
the anti-inflammatory activity of the
other tested compounds was arranged
descendingly as follow: 8a >6 > 5 >
14c > 11a.
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