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ABSTRACT

3,5-Diamino-4-arylazopyrazole derivatives la,b were treated with 1,1-dicyanoprop-1-ene
to yield pyrazolo [5,1-b] pyrimidines lla,b. Compound Il was treated with o-substituted

cinnamonitriles gave fused p

obtained via the reaction of Il with sulfur. The latter compounds w

yrazole derivatives IV and V. Thieno compounds Vla, b were

ere treated with benzoyl and

acetyl isothiocyanates to afford the thiourea derivatives VI and VI, respectively. Compound
VI underwent dipolar cycloaddition reaction with N-phenylmaleimide and acrylonitrile to yield
the corresponding fused pyrazole derivatives IX and X, respectively. Nitration and bromination
of the thieno compound VI afforded the corresponding nitro and bromo derivatives.All
structures were established on the basis of elemental analyses and spectral data.

INTRODUCTION

Pyrazolo [5,1-b] pyrimidine deriv-
atives are biologically interesting and
have recently received considerable
attention due to their ability to inhibit 3',
5'-cyclic AMP phosphodiesterase and
cardiotropic properties(1:2). Antipyretic,
anti-inflammatory and anticancer activi-
ties have also been reported for many py-
razolo [5,1-b] pyrimidine derivatives

(34)

As a part of our research program
directed towards the synthesis of po-

] I , 5 {8
tential anti-schistozomal agents ), we

iere the synthesis of new pyrazolo

report | (
. nes and their annelated

[5,1-b] pyrimidi
derivatives.

RESULTS AND DISCUSSION

Compounds Ja,b were treated with
a-cyanocro(ononimle in pyridine to yield
[Iab. Structure IT was suggested for the
prdduct on the basis of elemental analy-

sis and spectral d

ata. The IR spectrum of

IIa, revealed an absorption band at 2220

cm”! for the cyano group. The THNMR
spectrum showed a singlet at d 1.7 ppm
coresponding to the protons of a methy]
group attached to an aromatic system
The reaction is assumed to proceed viei
Michael addition of the ring nitrogen
proton to the double bond ofg"z-
cyanocrotononitrile followed by cyc]iz;i-
tion and spontaneous aromatization to af-

ford the final product (6-8)

Compounds ITa,b w i
phenyl isothiocyanate to aefrfg:(riclz;ltsclihyvnh |
rea derivatives I1la,b. The appe'tranclou£
absorption bands due 1o th‘e c don
groups in the IR spectrum of ¢om unds
]ll.a,b confirmed the formatiop of ?ounQis
thiourea derivgtives. Compound‘\:c%zlCIlC
qui]s(;) crfha}?l[cadc“:;m a;cyanocinnaménitr?ig
‘ = n 1
g(_mlaining_ a z:au?]():']t?g T;lgsnt( lgf ethanql
]i]x?:)dlo 'affo.rd pyrazolo [5,1-b] u‘;l[.) en-
e denvatives IVab and vj ?'Z. b, 1.
tpccn_ve!y. Structures |y and Vb’ o
;;Ez}bl‘n.shed on the basis of efa sitol

alysis and spectral dagg The r:z:g?igﬁ
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is assumed to proceed via Michael addi-
tion of the methy! protons to the double
bond in a-substituted cinnamonitrile fol-
lowed by cyclization involving the ortho-

cyano group (9,

On the other hand, compounds
IIa,b were treated with clemental sulfur
(in pyridine) to afford thieno derivatives
Vla,b. Structure VI was established on
the basis of elemental analysis and spec-
tral data. The IR spectrum of compound
VIa showed no absorption due to the

cyano group. Also, 'H NMR spectrum of
Vla indicated the absence of any signals
due to the methyl protons. The formation
of the thieno derivatives is assumed to

proceed via Gewald reaction (10),

Compounds Vla,b on treatment
with benzoyl and acetyl isothiocyanates
(in dry acetone) afforded the thiocarbo-
nyl derivatives VII and VIII, respec-
tively.

Compound Vla,b underwent cyclo-
addition reactions with dipolarophiles
such as N-phenylmaleimide and acrylon-
itrile to afford pyrazolo {5,1-b] quinazo-
line derivatives. The formation of these
derivatives is assumed to proceed via
[4+2] cycloaddition followed by aromat-
ization via loss of hydrogen sulfide(®.
Nitration and bromination of compounds
Vla,b have takenplace readily o afford
compounds Xlab and X1lla in high
yields. “

EXPERIMENTAL

All m.ps were determined on a
Gallenkamp melting point apparatus. IR
spectra (KBr disc) were recorded on g
Shemadzu Spectra 200-91506 spectro-
photometer. *H NMR spectra were ob-
tained in DMSO-d; on a Varian 90 Miiz,
and TMS as the internal reference. Fle.
mental analyses were carried out by the
Microanalytical Center at Cairo Unver
sity.

Synthesis of pyrazolo [5,1-b] pyrimi-
dine derivatives Hab :

A solution (001 mole) of Ta Ih,

in 10 ml pyridine was added to d mixture
(0.01 mole cach) of malc)nomlnlc and
acetaldehyde in 25 ml pyridne. The re-

action mixture was refluxed for 3 h.‘ al-

lowed to cool and then poured over jee-
cold water containing HCL The so

formed solid was collected by filtration,

washed with water and crystallized from

cthanol to afford compounds 1la.b.

Svynthesis of the thiourea derivatives
IHiab:

A solution of Hab (0.01 mole) and
phenyl isothiocyanate (0.01 mole), in 20
ml pyridine was refluxed for 3 h, cooled.
and then poured over ice-cold water con--
taining HCL. The so formed solid was
collected by filtration washed with watet
and crystallized from dioxane to afford
ab.

Reaction of Hlab with a-substituted
cinnamonitrile derivaties :

To a solution of Hab (0.01 mole}
in 25 ml ethanol containing eguimolecu-
lar amounts of tricthylamune, was added
the a-Cyanocimnamoniinile or  a-
cthoxycarbonyvicinnamonitnile (0.01
nole). The reaction mixture was re-
fluxed for 3 h and allowed 10 cool. The
formed precipitate was collected by fil-
tration and crystallized from cthanol 10
;t‘llunl pyrazolo 15,1-b) qumoiine denva-
tves IVab and Va & b, respectively

Svnthesis of the thieno-derivative 4 ¢

Compounds [Tab (0.0) mole each)
‘»\CIC added 1o a suspension of O 01 mole
o clemental sulfer in 30 ml pyridine
T'he reaction mixture was refluxed for 3
h, cooled, poured aver ice-cald water
and acudified wih HCL The so formed
salid was (,‘(.1”,:\.“.‘! i, !rhl’;'ll;t,‘ﬂﬂ, " ;’).".h("ﬂi

with waier and crystallized from ethapol!
DMF 1o afforn

Feompounds Viab,
Reaction of Vlia

. with benzoyl and
il(-(-‘_\‘l ‘\(“hi"‘.Vn"uh 2

- T

%0 'l;f {-l-\\."vlimnn of Via (001 ’I!M!&T} T
<Ay acetone, was added benzovl of
"""""v\',} othiocyanate (0 01 moley, The
reacion mixture was refluxed for 3 b
and altowed o 0ol The 5o {'«:;(‘nw\! eidid
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Table (1): Characterization data for the newly synthesized
compounds.
5 Caled./required :
alcd./require
Compd. m;‘) Yield Mole. Formula s
C % (Mole. Wt.) C H N S
(292.306) 57.3 3.90 38.1
ITb 235 61 C14H1;CINg 51.4 | 339 [ 343
(326.351) 51.5 3.20 34.1
ITla 255 65 Co1H17NgS 59.0 4.01 | 295 7.50
(427.494) 58.8 3.90 29.2 7.60
I11b 225 80 Co1H16CINgGS 54.6 3.49 27.3 6.94
(461.939) 54.3 3.30 27.5 7.10
IVa 202 82 C23H]7N9 65.9 4.09 30.1 |
(419.452) 65.7 3.80 29.8
IVh 230 75 CoaH14CINg 60.9 3.55 27.8
(453.897) 61.0 3.30 27.6
Va 142 73 CosHooNgOo 64.4 4.75 24.0
(466.505) 64.2 4.50 23.7
Vb 168 65 Co3Hg1CINgO9 59.9 423 | 223
(500.950) 60.1 4.00 22.1
Via =300 58 C]4”]2N88 51.8 3.73 34.5 9.89
(324.370) 51.6 3.50 34.2 10.00
VIhb >300 56 C14H11CINgS 46.9 3.09 31.2 8.90
(358.815) 46.9 2.80 31.0 9.00
VII >300 60 CgoH17Ng08o 54.2 3.50 259 | 13.20
(487.568) 540 | 330 | 26.0 | 12.80
VIII 300 65 (,'17H]5N9082 48.0 3.55 29.6 15.10
(425.497) 47.1 3.30 29.7 14.70
IX 300 80 CoqH16Ng09 64.3 3.60 25.0
(448.446) 64.0 3.60 24.9
X >300 70 C17H12CINg 54.0 3.20 33.4
(377.799) 539 | 330 | 331
Xla | >300 75 C14H71Ng09S 455 | 3.00 | 341 8.62
(369.367) 5.7 | 310 | 338 | as0
Xib »300 63 C],’Hlo(llNgOQS 41.6 2.50 31.2 7.94
: (403.812) : 41.5 2.70 31.0 8.10
Xlla =500 792 Cy14HyBrNgS 41.7 2.75 27.8 7.95
(403.271) 11.5 3.00 27.8 7.70
o y
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Table (2): IR and YH NMR data for compounds listed in Table 1

r

Compd.|

v max/cm'l

Y

6 values

a

”i.’)

[Va

IV

Va

Via

VIl

IX

Aln

Alla

- LA B
BAN-3100 (NH ), 2220 «C

2 sat)
BA00-3100 {NH, NHy), 2250
(N,

BA0-3120 (NH, NHy), 2220
(CN

siv)
AH00-15150 (NHyy, 2220 (CN)

3480-3160 (NH, ), 2210 (CN)

a500.3100 (N} {y
a500-5000 (5] 1y)

4400-3120 (NH, NH,)

3420-3100 (NHy):1710,1690
ftwon CO)

3500-3160 (NHy); 2210 (CN)

S000-3200 (NH,)

4480-3120 (N11,)

1.7 (5, 5H, CH,); 6.3-8.0 (m, 9H, aromatic and
NHg protons)

1.3 (4, 3H, (,‘113); 4.3 (q, 2H, CHZ); 6.7-8.5 (m,
17H, aromatic and NHy protons)

6.1 (s, 1H, thienn proton);

6.5 (s, 2H, NHy);
6.9-7.9 (m, 91

» aromatic and NHy protons).

2,7 (s, 3H, (1113); 6.4 (s, 2H, NHg); 7.0-8.1 (m,

911, aromatic and NH, protons); 9.8 (s br, 1H,
NH),

6.6 (s br, 2H, NH,); 6.9.8.0 (m, 9H, aromatic
and NH, protong)

6.5 (0 br, 2H, NHQ); 7.0-7.9

(m, 9H, aromatic
and NI, protong)

.
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was collected by Oiltration and crystal
Hred from ethanol to afford compounds
NI and VINL respectively

Reaction of Vah with dienophiles

Pach of compounds Via and Vib
(.07 maole was added 0 a soloton (0 01
miote each) of N-phenyimaleimide, or ac
rylomtnde in 20 mil pyndine. The reaction
mntures were refluved for 1 b cooled
and poured over 1ce/HCT mixture The so
formed solids were collected by filtra
bon, washed with water and crvatallized
from ethancol/DMFE (o afford compountds
N1 and X, respectively

Nitration of compounds Viah :

Compounds Via b were treated
with $ ml of conc HNO, and H,S0,

(301 at 0°C The reaction mixture was
ket room temperature for 2 h and then
poured anto e, The sold "wa{l(l Wils

odjected by Ditrabon, washed with water
and crvatalhized trom dioxane 10 afford

compounds [Xab
Bromination of compound Via :

Toa solutton of Via (001 mole) in
U ml chlorotorm, was gradoually added
(01 mole of bromine 1 10 mi chloro
fonm. The reaction mixture was stirred at
room temperatare for 3 h, The solid prod
uct was collected by filtration and crys.
ialhized trom ethanol/DMIE to afford
i \'1:‘,}'&:,{!”1’ \”
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