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ABSTRACT

1-(4-(4-benzylpiperazin-1-yl)phenyl) ethan one on condensation with aryl
aldehydesafforded 1-(4-(4-benzyl piperazin-1-yl) phenyl)-3-phenylprop-2-en-
1-one (1a-€) in good yields which underwent cyclization with guanidine
hydrochloride (2) furnished 4-(4-(4-benzyl piperazin-1-yl) phenyl)-6-substi-
tuted phenyl pyrimidin-2-amine (3a-€). Thetreatment of compound (3a-€)
with phthalic anhydride (4) in the presence of catalytically amount of DMF
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under microwaveirradiation yiel ded 2-(4-(4-(4-benzyl piperazin-1-yl)phenyl)-
6-substituted phenyl pyrimidin-2-yl)isoindoline-1,3-dione (5a-€). All reac-
tions have been carried out under microwave irradiation. The structures of
the above synthesized new compounds were established by spectral data.
All the new compounds have been screened for their antibacterial activity.
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INTRODUCTION

Pyrimidinesareimportant dassof heterocycliccom-
poundswhich possesswider range of pharmacol ogical
activitiessuch asanticancert*2, antibacteria!®, anti-in-
flammatory®, antivird®, antitubercular®, antihyperten-
sivel” and anticonvul sant®, antihistamic® activity.
Phthaimidederivatives congtitutean important classof
compounds possessing diversetypeof biologica prop-
ertiesincluding antimicrobid™, antimalatid™, antihy-
pertensve™3, and antivira*? activity. Therefore, it was
envisaged that chemical entities with both 4-(4-(4-
benzyl piperazin-1-yl)phenyl)-6-substituted phenyl
pyrimidin-2-amineand phthalic anhydridemight result
of 2-(4-(4-(4-benzyl piperazin-1-yl)phenyl)-6-substi-
tuted phenyl pyrimidin-2-yl)isoindoline-1,3-dione (5a-

€) withinteresting biologica activity.

Microwave (MW) activation as non-conventional
energy source has becomeavery popular and useful
technol ogy in syntheti c organi c chemi stryt*19 Recently
organic transformations accel erated under microwave
irradiation conditions gained wide popul arity dueto
many practical advantagesassoci ated with experimen-
tal simplicity, short reaction time, enhanced reaction
rates, highyieldsand environment-friendly reaction con-
ditiond*34. All the new compoundswere character-
ized by their dementa analysesand their spectral data.

EXPERIMENTAL

Chemicals and sol ventswere reagent grade and
used without further purification. Meting pointswere
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determined on a Cintex melting point apparatus and
areuncorrected. The'H NMR wererecorded inthe
indicated solvent on aVarian 500 MHz and 200 MHz
spectrometer with TMS as internal standard. All
chemical shifts(6) werereported in ppm from interna
TMS. Mass spectrawere measured on aaJeol IMS
D-300 spectrometer. Infrared spectrawere recorded
in KBr on Brucher-IFS-66 FT-IR spectrophotom-
eter. Thehomogeneity of the compoundswas checked
using precoated TLC plates (E.Merk Kieselgel 60
F,.,). Irradiation was carried out in adomestic micro-
waveover (LG MG 556 P,2450 MHZz).

General procedure for the preparation 1-(4-(4-
benzylpiperazin-1-yl)phenyl)-3-substituted aryl
prop-2-en-1-one(la-€)

A mixtureof 1-(4-(4-benzylpiperazin-1-yl)phenyl)

—\ — NH
H,C—N N R+ U
b —/ S H,N” NH,:HCI

(1a-e)

@@%fé

ethanone (0.01 mole), aryl aldehydes (0.01 mole), an
aqueous solution of 10% KOH (10ml) and methanol
(20ml) wassubj ected to microwaveirradiation & 600W
for 5 min. After completion of thereaction asindicated
by T.L.C. The reaction mixture was cooled to room
temperatureand poured into crushediceand then acidi-
fied with hydrochloric acid. The separated solid was
filtered and purified by recrystdlization fromethanol (1a-
€) (Schemel).

General procedurefor thepreparation of 4-(4-(4-
benzylpiper azin-1-yl)phenyl)-6-subgtituted phenyl-
pyrimidin-2-amine(3a-€)

A mixtureof 1-(4-(4-benzyl piperazin-1-yl)phenyl)-
3-substituted aryl prop-2-en-1-one (1a-€), (0.01mole)
and guanidinehydrochloride (2, 0.01 mole) and alco-
holic KOH (10ml) was subjected to microwaveirra-

ETHANOL /— \
H,C—N %
| \ /
KOH Ph N N
M.W

~
(3a-e) \’\Elz

@Q ©i

(5a-e) DMF

Schemel: Synthesisof 2-(4-(4-(4-benzylpiper azin-1-yl)phenyl)-6-substituted phenyl pyrimidin-2-yl)isoindoline-1,3-dione

diation at 600W for 6 min. After completion of there-
action asindicated by T.L.C. The solvent was com-
pletely evaporated and theresiduewaspouredintoice
cold water. The precipitated solid was collected by fil-
tration. Thesolid thusobtained waspurifiedonsilica
gel column using ethyl acetate and methanol mixture
(8:2) solvent system (Scheme 1). Thechemical, spec-
tral dataand biological dataof the compounds (3a-€)
areinTABLES1,2,3and 4.

General procedurefor thepreparation of 2-(4-(4-
(4-benzylpiper azin-1-yl) phenyl)-6- substituted phe-
nyl-pyrimidin-2-yl)isoindoline-1,3-dione (5a-€)

A mixtureof 4-(4-(4-benzyl piperazin-1-yl ) phenyl)-
6- substituted phenyl pyrimidin-2-amine (3a-e), (0.01
mole), phthalic anhydride (4, 0.01 mole) and DMF
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TABLE 1: Characterization data of compounds (3a-€) and
(5a-€)

Comp. M. Formula m.p (°C)  Yield (%)
3a Co7 Ho7 Ns 141 72
3b C,7 Has BrNg 115 68
3c CasH29Ns 111 75
3d Cu7H27NsO 132 62
3e CssHziNs 125 85
5a CssH29Ns02 145 76
5b Css Hps BrNsO, 130 80
5¢c Cs6 Ha1 NsO» 126 71
5d Cs6 Hao N5O3 140 65
5e Ciu3 Has NsO; 138 78

Elemental analyses for C,H,N are within * 0.4% of the theo-
retical values.

*Solvent for crystallization: Ethyl acetate: M ethanol (3a-€) and
Methanal for (5a-€).
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(drops) was subjected to microwave irradiation at
600W for 6 min. After completion of thereaction as
indicated by T.L.C. Thesolvent wascompletdly evapo-
rated and the residue was poured into ice cold water.
Theprecipitated solid was collected by filtration. The
solid thusobtained waspurified by recrystd lizationfrom
methanol (5a-e) (Scheme 1). The chemical, spectral
dataand biological dataof the compounds (5a-€) are
inNTABLES1], 2,3and 4.

TABLE 2: Spectral data of thecompounds(3a-€) and (5a-€)

"HNMR (DM SO-dg, ppm)
2.6(2H,s,-CH,), 2.7(4H,m,2x CH,),
3a 3.6(4H,m,2xCH,), 3.99(2H,brs,-NH,),
7.60 (1H, s, C-5-H), 6.58-7.83 (14H, m, Ar-H)
2.6(2H,s,-CH,), 2.7 (4H,m,2x CH,), 3.6(4H,m,2x
3b CH,),4.26 (2H,brs,-NH,), 6.6(1H,s,C-2-H), 8.4 (1H,
s, C-5-H), 6.9-8.2 (12H, m, Ar-H)
2.37(3H,s,-CH3), 2.6(2H,s,-CH,), 2.7 (4H,m,2x
3c CH,), 3.6(4H,m,2x CH,), 3.74 (2H,brs,-NH,), 7.56
(1H, s, C-5-H), 6.52- 8.11 (13H, m, Ar-H)
2.6(2H,s,-CH,), 2.7 (4H,m,2x CH,), 3.6(4H,m,2x
3d CH,), 3.93 (2H,brs,-NHy), 6.37(1H,s,C-2-OH),7.48
(1H, s, C-5-H), 6.73-8.11 (13H, m, Ar-H)
2.6(2H,s,-CH,),2.7 (4H,m,2x CH,), 3.6(4H,m,2x
3e CH,), 4.14 (2H,brs,-NH,), 7.2 (1H, s, C-5-H),
6.75- 8.69 (18H, m, Ar-H)
2.6(2H,s,-CH,), 2.7(4H,m,2x CH,),
5a 3.6 (4H,m,2x CHy,), 7.60 (1H, s, C-5-H),
6.58- 7.83 (18H, m, Ar-H)
2.6(2H,s,-CH,), 2.7 (4H,m,2x CH,), 3.6(4H,m,2x
5b CH,), 6.6(1H,s,C-2-H),8.4 (1H, s, C-5-H),
6.9- 8.2 (16H, m, Ar-H)
2.37(3H,s,-CH3), 2.6(2H,s,-CH,),2.7 (4H,m,2x
5¢c CH,), 3.6(4H,m,2x CH,),7.56 (1H, s, C-5-H), 6.52-
8.11 (17H, m, Ar-H)
2.6(2H,s,-CH,), 2.7 (4H,m,2x CH,), 3.6(4H,m,2x
5d CH,), 6.37(1H,s,C-2-0OH),7.48 (1H, s, C-5-H),
6.73- 8.11 (17H, m, Ar-H)
2.6(2H,s,-CH,), 2.7 (4H,m,2xCH,),
5e 3.6(4H,m,2xCHy), 7.2 (1H, s, C-5-H),
6.75- 8.69 (22H, m, Ar-H)
S, singlet; d, doublet ; dd, doublet of doublets;, m, multiplet.

Compd.

TABLE 3: Spectral data of thecompounds(3a-€) and (5a-€)

Compd. IR (KBr, cm™)
3a 1575 (C=C), 1610(C=N), 3194,3431(-NH,)
3b 1565 (C=C), 1602(C=N), 3194, 3431(-NH,)
3c  1575(C=C), 1608(C=N), 3194, 3431(-NHb,)
3d 1612 (C=C), 3194, 3431(-NH,)
3e 1567 (C=C), 1604(C=N), 3194,3431(-NH,)
5a 1575 (C=C), 1610(C=N), 1721,1786 (C=0)
5b 1565 (C=C), 1602(C=N), 1721,1787 (C=0)
5c 1575 (C=C), 1608(C=N), 1721,1786 (C=0)
5d  1612(C=N), 1720,1786 (C=0)
5e 1567 (C=C), 1604(C=N), 1721,1787 (C=0)
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Antibacterial activity

Invitro screening of newly prepared compounds
for antibacterid activity was screened through agar-cup
method.The bacterial species used were Saureus,
E.coli, Styphi and B.subtilis. Theresultsare depicted
intheTABLE 4 given below:

TABLE 4: Antibacterial screening data of the compounds
(3a-e), (5a-€) and (7a-€)

8 o c m
ERTEF ERER T
Compound >3 252 8> 8>
5523885 5% ¢
- *a £° B8 38
3a 2 3 4 2 -
3b 10 4 3 12 4 3
3c 8 2 5 10 3 2
3d 5 3 4 2 4 6
3e 2 5 3 2 12 6
5a 12 8 10 5 14 9
5b 5 8 10 6 3
5c 9 3 14 12 8
5d 7 2 8 15 3 4
5e 10 8 3 5 7 6

=
(6)]
[y
0]
=
N
N
o

Chloramphenicol 18 19

RESULTSAND DISCUSSION

Perusdl of theabove TABLE 4 reved sthat the de-
rivativesweregrowth inhibitory towardsall the bacte-
ria. In the synthesized compounds some compounds
showed moderate to good activity while somewere
foundto beinactive. (3b), (3¢) and (3c) showed good
activity againgt towardsal thebacteria Compound (3a)
was not growth inhibitory for many organisms. (5a),
(5¢) and (5d) were potent against al the bacteriacom-
pared to other compoundsin the seires. Compound
(5b) did not show good activity against the organisms.
From the above study, it may be concluded that itis
worthwhileto pursuefurther investigating by manipu-
lating thesenove pyrimidines.
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