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ABSTRACT

1-(4-(piperidin-1-yl) phenyl) ethanone (3) has been synthesized by the re-
action of piperidine (1) with 4-chloro acetophenone (2) in the presence of
dry acetone under microwave irradiation. 1-(4-(piperidin-1-yl) phenyl)
ethanone (3) on condensation with aryl aldehydes (4a-€) afforded 3-phe-
nyl-1-(4-(piperidin-1-yl) aryl substituted) prop-2-en-1-one (5a-€) in good
yields which underwent cyclization with guanidine hydrochloride (6) fur-
nished 4-phenyl-6-(4-(piperidin-1-yl) aryl substituted) pyrimidin-2-amine (7
a-€). The treatment of compound (7a-€) with phthalic anhydride (8) in the
presence of catalytical amount of DMF under microwaveirradiation yielded
2-(4-phenyl-6-(4-(piperidin-1-yl) aryl subgtituted) pyrimidin-2-yl) isoindoline-
1,3-diones (9a-€). All reactions 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
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for their antibacterial activity.

INTRODUCTION

Pyrimidinesareimportant classof heterocyclic com-
poundswhich possesswider range of pharmacol ogical
activitiessuch asanticancert*2, antibacteria!®, anti-in-
flammatory®, antivird®, antitubercular®, antihyperten-
sivel and anticonvul sant®, antihistamic'® activity.
Phthalimidederivatives congtituteanimportant classof
compounds possessing diversetypeof biologica prop-
ertiesincluding antimicrobia™?, antimaaria™, antihy-
pertensve™3, and antivird™ activity. Therefore, it was
envisaged that chemical entitieswith both 4-phenyl-6-
(4-(piperidin-1-yl) aryl subgtituted) pyrimidin-2-amine
and phthalimide might result of 2-(4-phenyl-6-(4-
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(piperidin-1-yl) aryl substituted) pyrimidin-2-yl)
isoindoline-1,3-diones(9a-€) with interesting biologi-
cd activity.

Microwave (MW) activation as non-conventional
energy source has become avery popular and useful
technol ogy in synthetic organic chemistry!*1¢ Re-
cently organic transformati ons accel erated under mi-
crowaveirradiation conditions gained wide popul ar-
ity dueto many practical advantages associated with
experimental simplicity, short reaction time, enhanced
reaction rates, highyieldsand environment-friendly
reaction conditiong34, All the new compoundswere
characterized by their elemental analysesand their
spectral data.
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EXPERIMENTAL

Chemicals and solvents were reagent grade and
used without further purification. Melting pointswere
determined on a Cintex melting point apparatus and
are uncorrected. The'H NMR were recorded in the
indicated solvent on aVarian 500 MHz and 200 MHz
gpectrometer with TM Sasinternd standard. All chemi-
ca shifts(6) werereported inppmfrominternad TMS.
M ass spectrawere measured on aaJeol IM S D-300
spectrometer. Infrared spectrawererecorded in KBr
on Brucher-1FS-66 FT-IR spectrophotometer. The ho-
mogeneity of the compounds was checked using
precoated TLC plates (E.Merk Kieselgel 60F,,). Ir-
radiationwascarried out inadomestic microwaveover
(LGMG 556 P2450 MHz).

General procedure for the procedure 1-(4-
(piperidin-1-yl)phenyl)ethanone(3)

A mixtureof piperidine(1, 0.01 mole), 4-chloro ac-
etophenone (2, 0.01 mole) and dry acetone (10ml) was
subjected to microwaveirradiation at 600W for 5min.
After completion of thereaction asindicated by T.L.C.
Thereaction mixturewas cooled to room temperature.
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The separated solid wasfiltered and purified by recrys-
tallization ethanol to afforded (3) (Scheme1).

General procedurefor thepreparation of 3-phe-
nyl-1-(4-(piperidin-1-yl) aryl substituted) prop-2-
en-1-one (5a-€)

A mixtureof 1-(4-(piperidin-1-yl)phenyl)ethanone
(3), (0.01 mole), aryl adehydes (4a-€), (0.01 mole),
an aqueous solution of 10% KOH (10ml) and metha
nol (20ml) was subjected to microwaveirradiation at
600W for 5 min. After completion of thereaction as
indicated by T.L.C. Thereaction mixturewas cooled
to room temperature and poured into crushed ice and
then acidified with hydrochloric acid. The separated
solid wasfiltered and purified by recrystallization from
ethanal (5a-€) (Scheme 1). Thechemical, spectra data
and biological data of the compounds (7a-€) arein
TABLE1, 2,3and 4.

General procedurefor the preparation of 4-phe-
nyl-6-(4-(piperidin-1-yl)aryl subgituted) pyrimidin-
2-amine(7a-e)

A mixture of 3-phenyl-1-(4-(piperidin-1-yl) aryl
substituted) prop-2-en-1-one (5a-€), (0.01mole) and

OO+

RCHO
(4a-e)
Methanol M.W
Ag.KOH
NHzHCl o
(6) (5a-e)

Schemel: Synthesisof 2-(4-phenyl-6-(4-(piperidin-1-yl) aryl substituted)pyrimidin-2-yl)isoindoline-1,3-diones
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guanidine hydrochloride (6, 0.01 mole) and alcoholic
KOH (10ml) was subjected to microwaveirradiation
at 600W for 6 min. After completion of thereaction as
indicated by T.L.C. Thesolvent was compl eted evepo-
rated and the residue was poured into ice cold water.
Theprecipitated solid was collected by filtration. The
solid thus obtained was purified on silicagel column
using ethyl acetate and methanol mixture (8:2) solvent
system (Scheme 1). The chemical, spectral dataand
biologica dataof thecompounds(7a-e) arein TABLE
1,2, 3and 4.

TABLE 1: Characterization data of compounds(5a-€), (7a-€)
and (9a-¢

Comp. M. Formula m.p (°C)  Yield (%)
5a CxoHxNO 112 85
5b CoH2BrNO 105 73
5¢c Cx HxNO 122 68
5d CoHxNO; 116 79
5e CxsHsNO 127 82
7a Co HzN,y 143 85
7b Co HxBrN, 112 62
7c CxH2uNy 109 76
7d Cx H2N,O 135 68
7e CaoHzsN, 122 72
9a CxoHuN, O, 130 78
% CxHxBrN,O 120 65
9c CzoH26N4 O, 128 72
9d CooH24N4 O3 142 80
% Cs7H2N4 O, 136 78

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

*Solvent for crystallization: Ethanol for (5a-€); Ethylacetate:
M ethanol (7a-e) and M ethanol for (9a-€).

General procedurefor thepreparation of 2-(4-phe-
nyl-6-(4-(piperidin-1-yl) aryl subgtituted) pyrimidin-
2-ylisoindoline-1,3-diones(9a-€)

A mixture of 4-phenyl-6-(4-(piperidin-1-yl) aryl
substituted) pyrimidin-2-amine (7a-€), (0.01 mole),
phthalic anhydride (8, 0.01 mole) and DMF (drops)
was subjected to microwaveirradiation at 600W for
6 min. After completion of thereaction asindicated
by T.L.C. The solvent was compl eted evaporated and
the residue was poured into ice cold water. The pre-
cipitated solid was collected by filtration. The solid
thus obtained was purified by recrystallization from
methanol (9a-e) (Scheme 1). The chemical, spectral
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dataand biological dataof thecompounds (7a-€) are
inTABLE 1, 2,3and 4.

TABLE 2: Spectral data of thecompounds(5a-€), (7a-€) and
(9a-€)

Compd. 'HNMR (DM SO-de, ppm) (CDCl3)(3 ppm)

5a 1.8(6H,m,3x-CH,); 3.1 (4H,t,2xCH,); 7.20(1H,d,CH);
7.26(1H,d,CH), 6.9-7.8(9H,Ar-H)

5h 1.8(6H,m,3x-CH,);3.1(4H,t,2xCH,);7.20(1H,d,CH);
7.26(1H,d,CH),6.9-7.8(8H,Ar-H)

5c  L8(BH.mM3x-CHy); 2.37(3H,5-CHy); 3.1(4H.t,2xCH;) ;7.20
(1H,d,CH),7.26(1H,d,CH)

5q  LB8(6H.m3x-CHy); 3.14H £.2xCH;) :6.37(1H 5,C-2-0H),7.20
(1H,d,CH),7.26(1H,d,CH);6.9-7.8(8H,m,Ar-H)

s 1.8(6H.m3x-CHy); 3.1(4Ht,2xCH;) ;7.20
(1H,d,CH),7.26(1H,d,CH); 6.9-7.8(8H,m,Ar-H)

7a 1.8(6H,m,3x-CH,); 3.1(4H,t,2xCHy) ;3.99(2H,brs,-NH_)7.6
(1H,5,C-5-H),; 6.58-7.83(8H,m,Ar-H)

7b 1.8(6H,m,3x-CH,);3.1(4H,t,2xCH,);4.26(2H,brs,-MH,);6.6(1H,s,
C-2-H);8.4 (1H,5,C-5-H),; 6.9- 8.2(7TH,m,Ar-H), 7.83(8H,m,Ar-H)

7c LB(BH.M3x-CHy); 2.37(3H,5-CHy); 3.1(4H,t,2xCH,) ;
3.74(2H brs,-NH,); 7.56(1H,s,C-5-H),6.52-8.11(8H,m,Ar-H)

g 18(6H.m3x-CH,); 3.1(4H.t.2xCH,),3.93(2H,brs-NH,);
6.37(1H,s,C-2-OH);7.48 (1H,s,C-5-H); 6.73- 8.11(8H,m,Ar-H),

76 1.8(6H,m3x-CHy); 3.1(4H t,2xCH,),4.14(2H brs-NH,)
7.2(1H,s,C-5-H), 6.75-8.69(13H,m,Ar-H)

%a 1.8 (6H,m,3xCHy,); 3.1(4H,t,2xCH,); 7.6(1H,s,C-5-H); 6.58-
7.83(13H,m,Ar-H)

%b 1.8 (6H,m,3xCH,); 3.1(4H,t,2xCH,); 6.6(1H,s,C-2-H), 8.4
(1H,5,C-5-H); 6.9-8.2(11H,m,Ar-H)

gc L8 (6HM3XCH,); 2.37(3H,5-CHs), 3.1(4H £,2xCH); 7.56
(1H,5,C-5-H), 6.52-8.11(12H,m,Ar- H)

od  18(6H.m3xCH,): 3.1(4H,t,2xCH,); 6.37(1H,5,C-2-0H),7.48
(1H,5,C-5-H), 6.73-8.11(12H,m Ar- H)

ge  L8(6HM3XCH,); 3.1(4H L 2xCH,); 7.2 (1HSC-5-H), 6.75-

8.69 (17H,m, Ar- H)
S, singlet; d, doublet ; dd, doublet of doublets; m, multiplet.
*Solvent for 'HNMR : DM SO-d, for (5a-€) and (7a-€) ; CDClI,
for (9a-€).

TABLE 3: Spectral data of thecompounds(5a-€), (7a-€) and
(9a-€)

Compd. IR (KBr, cm™)
5a  1575(C = C);1602(C = N); 3194,3431 (-NHb,)
5b  536(C-Br);1564(C = C);1598(C = N); 3194,3431(-NH,)
5c 1575 (C = C):1603(C = N); 3194,3431 (-NH,)
5d 1572 (C = N); 3194, 3431 (-NH,)
5e  1567(C = C);1602 (C = N); 3194,3431 (-NH,)
7a 34313194 (-NH,), 1610(C = N),1575(C = C)
7b  3431,3194 (-NH,), 1602 (C = N), 1565(C = C)
7c  3431,3194 (-NHy), 1608(C = N),1575(C = C)
7d  3431,3194 (-NH,), 1612(C = N)
7e 34313194 (-NH,), 1604 (C = N), 1567 (C=C)
9a  1786,1721 (C = 0), 1610(C = N), 1575(C = C)
9b  1787,1721 (C = O), 1602(C = N),1565(C = C)
9c  1786,1721 (C = O), 1608 (C = N), 1575(C = C)
9d  1786,1720 (C = 0), 1612(C = N)
9  1787,1721(C = O), 1604 (C = N), 1567(C = C)
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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
(5a-¢), (7a-€) and (9a-€)

Inhibition zonein mm at 100pg/ml
concentration.

compound.“Saphylococcus E.coli SAmonella g o vilis
Aureus typhi

5a 12 12 8
5b 17 13 12 9
5¢ 11 10 10 7
5d 15 11 7
5e 8
7a 9 8 6
7b 13 10 9 10
7c 5 6
7d 18 4 7 12
7e 8 4 10
% 7 12 8
9 10 13 11
9c 15 6 13 15
od 4 12 8 11
% 13 10 9 10

Standard 19 23 24 18

Chloramphenicol

RESULTSAND DISCUSSION

Perusal of theabove TABLE 4 reved sthat thede-
rivativesweregrowth inhibitory towardsall the bacte-
ria. Inthe synthesi zed compounds some compounds
showed moderate to good activity while somewere
foundtobeinactive. (7d) and (5b) wereasgood asthe
standard drug chloramphenicol towards Saureus. Simi-
larly, (9b) and (9d) wereeffectiveagainst E.coli while
(5e) and (7€) were not growthinhibitory. (5b) and (9c)
wereeffectiveagainst Styphi but most derivativesdid
not show goodinhibitory activity againg thisbacterium.
Compound (9¢) wasthe most potent for inhibition of
B.subtilis. Fromthe above study, it may be concluded
that itisworthwhileto pursuefurther investigating by
mani pulating thesenove pyrimidines,

= Fyl| Peper
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