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ABSTRACT

Chalcones, 2,4-bis-(phenylamino)-6-[4'-{ 3”-(phenyl / substituted phenyl)-
2"-propenon-1"-yl} phenylamino]-s-triazines (6a-€) have been prepared
from ketone (5) based on s-triazine nucleus. These chalcones (6a-€) on
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cyclisation with hydrazine hydrate in presence of glacial acetic acid and
malononitrile in presence of ammonium acetate give the corresponding
pyrazolines (7a-€) and cyanopyridines (8a-€) respectively. All the synthe-
sized compounds have been screened for their antibacterial activity. The
congtitutions of newly synthesized compounds have been established on
the basis of their elemental analysis, IR and *H NMR spectral data.
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INTRODUCTION

The chemistry of heterocyclesthat have been ex-
plored for deve oping pharmaceuticaly important mol-
ecules such as chalcones, pyrazolines and
cyanopyridines have played avital rolein medicina
chemistry. The presence of reactive a.,,3-unsaturated
ketofunctionin cha coneisfound to beresponsiblefor
their antifungal™™ and antibacterial’® activities.
Pyrazolinesand cyanopyridinesplay animportant role
owing to their variety of therapeutic activities.
Pyrazolinesarereported to exhibit analgesic®, antivi-
ralt, anticancer™, antifungd!®, antibacteria™, anti-in-
flammatory® and antitubercular™® activities. It hasbeen
reported that introduction of acetyl group at 1-position
enhancesthemoalluscicidd™? ectivity aswell asincrease
the stability of pyrazolines. Cyanopyridinesarewell-
knownfor their variousbiologicd activitiessuchasan-

ticancer, antifungd™, antibacteria*? and antitubercu-
lard etc....

Inthe present communication, wereport thereac-
tion of 2,4-bis-(phenylamino)-6-(4'-acetyl phenylamino)
-s-triazine (5) with aromatic and different substituted
aromatic aldehydesto form chal cones (6a-€). Com-
pound (5) isprepared by the condensation of cyanuric
chlorideand anilineat 0-5°C to form (3), which further
reacts with aniline at room temperature to form (4)
which istreated with 4-aminoacetophenoneto form
compound (5). Cha cones (6a-€) arecyclised with hy-
drazinehydratein presence of glacia acetic acid and
malononitrilein presence of anmonium acetateto form
pyrazolines (7a-e) and cyanopyridines (8a-€) respec-
tively (SCHEME).

Antibacterial activity
All the synthes zed compoundswere screened for
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TABLE 1: Physical and analytical data of compounds(6a-€), (7a-€) and (8a-€)

No. R M.P. Yield Molecular Elemental analysisfound/(calcd.)%
' (°cO) (%) formula C H N
6a Phenyl 105 78 CsoH24N6O 74.34(74.38)  4.93(4.96) 17.39(17.36)
6b 2-Chlorophenyl 132 82 C3oH23N6OCl 69.44(69.43)  4.47(4.44) 16.19 (16.20)
6c 3-Chlorophenyl 116 76 C3oH23N6OCl 69.42(69.43)  4.46(4.44) 16.23 (16.20)
6d 2-Nitrophenyl 135 70 CsoH23N7O5 68.07(68.05)  4.37(4.35) 18.54 (18.53)
6e 2-Methoxyphenyl 138 68 Cs1H26N6O; 72.38(72.37) 5.03(5.06) 16.35 (16.34)
Ta Phenyl 210 64 Cs2H2sNsO 71.09(71.11) 5.20(5.19) 20.75 (20.74)
b 2-Chlorophenyl 219 67 CsoH27NgOCI 66.86(66.84)  4.71(4.70) 19.47 (19.50)
7c 3-Chlorophenyl 184 58 CsoH27NgOCl 66.81(66.84)  4.72(4.70) 19.52 (19.50)
d 2-Nitrophenyl 146 62 CsoH7NgOs 65.53(65.54)  4.60(4.62) 21.52 (21.54)
Te 2-Methoxyphenyl 159 64 Ca3H30N5O; 69.45(69.47) 5.24(5.26) 19.67 (19.65)
8a Phenyl 80 68 CasHasNg 72.37(72.39)  4.55(4.57) 23.01 (23.03)
8b 2-Chlorophenyl 116 61 Ca3H24NgCl 68.09(68.10)  4.16(4.13) 21.65 (21.67)
8c 3-Chlorophenyl 127 59 Ca3H24NgCl 68.13(68.10)  4.15(4.13) 21.69 (21.67)
ad 2-Nitrophenyl 162 58 Cs3H24N100; 66.91(66.89)  4.06(4.05) 23.68 (23.65)
8e 2-Methoxyphenyl 145 66 Ca4Ho7NgO 70.73(70.71) 4.70(4.68) 21.83(21.84)
Cl
Cl NH,
0-5°C )\ @— NH,
N™ N + Acetone _k )_ »
cl - cl — ¢ NH Acetone
N

D @) ©)

N)C\\'N NH2—<§>—(|-)rc:H3
¢ Sl =)

(4)

Reflux
Acetone

R-CHO

DMF/KOH

| (6a-€)

Room Temp. PI

-l =)

®)
o]

NH@—'C'—CH:CH—R
N%N
Ol

l H2N_NH2H20

NH—<: :>—<\ R
N/N C—CHs

CH3COONH,

cm@mzl R

NH

@M Ay @NA A=)

(7a-e)
SCHEME

(8a-€)

their antibacterial activity by using agar diffusion
method*¥ against S.aureus (MTCC 96), B.subtilis
(MTCC 441) Gram positiveand E.coli(MTCC 443),
Sparatyphi-B(MTCC 733) Gram negative bacteriain
nutrient agar medium. The sterilized agar media[2.4
%(w/v) agar-agar, 5%(w/v) NaCl, 3%(w/v) peptone,

pH(6.8to 7.0)] was poured into Petri dishesand al-
lowed to solidify. Onthesurface of themediamicrobia
suspension was spread over the agar platesto solidify.
A stainlesssteel cylinder(pre-sterilized) wasused to
borethecavities. All thesynthes zed compounds (100ug/
ml) in DMFwereplaced seridly inthecavitieswith the
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TABLE 2: Antibacterial activity of compounds(6a-€), (7a-€) and (8a-€)

Antibacterial activity

Comp. no. R Zone of Inhibition in mm
S.aureus(MTCC 96) B.subtilis(MTCC 441) E.coli(MTCC 443) S.aratyphi-(MTCC733)

6a Phenyl 10 15 12 14
6b 2-Chlorophenyl 10 17 18 10
6c 3-Chlorophenyl 11 20 14 11
6d 2-Nitrophenyl 10 14 16 19
6e 2-Methoxyphenyl 11 13 15 17
Ta Phenyl 10 - - -
7b 2-Chlorophenyl 11 12 10
7c 3-Chlorophenyl 10 - 10 10
7d 2-Nitrophenyl 13 13 16 20
7e 2-Methoxyphenyl 10 10 10 23
8a Phenyl 13 10 - -
8b 2-Chlorophenyl - 12 -
8c 3-Chlorophenyl 10 - 14 -
8d 2-Nitrophenyl 15 11 16 22
8e 2-Methoxyphenyl - 12 11 24

Standard drug Ciprofloxacin 22 20 24 25

help of micropipette. Itisthendlowedtodiffusefor 10 triazine(4)

minutesin refrigerator. The plateswereincubated at
37°C for 24 hours. After incubation the diameter of
zoneof inhibition was measured inmm. Under Smilar
conditions controlled experiment was carried out by
using Ciprofloxacin asstandard drug for comparison.
All theantibacteria dataarerepresentedin TABLE 2

EXPERIMENTAL

All themelting pointswere determined in an open
capillary and are uncorrected. TheIR spectrawerere-
corded on Perkin-Elmer 237 spectrophotometer. *H
NM R spectraon aBruker Avance DPX 300MHz spec-
trometer with CDCI, asasolvent, using TM Sasinter-
nal reference. Purity of the compoundswere checked
onTLCusingsilicagel-G Elementa analysiswasper-
formed on Carlo Erba-1108 analyzer.

Prepar ation of 2-phenylamino-4,6-dichlor o-striaz-
ings18l (3)

Aniling(0.01mole) was added slowly to cyanuric
chloride(0.01mole) in acetone (30ml) with constant stir-
ring for 4 hours at 0 to 5°C. Then sodium carbonate
(0.005mole) dissolved in water(10ml) was added
dropwiseto neutralize HCI evolved during thereac-
tion. Findly the contentswere pouredinto crushed ice.
The solid separated out wasfiltered, washed with wa-
ter, dried and recrystallized from al cohol to give(3).
Yield 86%; m.p. 196°C.

Prepar ation of 2,4-bis-(phenylamino)-6-chlor o-s-

@Wu'c CHEMISTRY —

Aniling(0.01mole) wasadded dowly to compound
(3) (0.01mole) in acetone(35ml) with constant stirring
for 6 hoursat room temperature. Then sodium carbon-
ate (0.005mole) dissolved in water (10ml) was added
dropwiseto neutraize HCI evolved during thereac-
tion. Findly the contentswere poured into crushedice.
The solid separated out wasfiltered, washed with wa-
ter, dried and recrystallized from a cohol to give (4).
Yield 80%; m.p. 179°C; IR(KBr) cmrt: 772(C-Cl),
1359(C-N), 805(C-N, s-triazine); *H NMR(CDCI.)
O ppm : 7.20 to 7.80(m, 10 Ar-H and 2 NH).

Prepar ation of 2,4-bis-(phenylamino)-6-(4'-acetyl
phenylamino)-s-triazine(5)

4-Aminoacetophenone(0.01mole) and compound
(4) (0.01mole) weredissolved in acetone (40ml). The
reaction mixturewasrefluxed for 6 hours, cooled and
poured into crushed ice. Then sodium carbonate (0.005)
dissolved inwater(10ml) was added to neutraize HCI
evolved during thereaction. The solid separated out
wasfiltered, washed with water, dried and recrystal -
lized from dcohol togive (5).
Yield 75%; m.p. 218°C; IR (KBr)cm: 1662(C=0),
1355(C-N), 805(C-N, s-triazine); *H NMR(CDCI,)
dppm: 2.6 (s, 3H,-COCH,), 7.0to 7.95(m, 14 Ar-H
and 3NH).

Preparation of 2,4-bis-(phenylamino)-6-[4'-{3"’-
(2 ”-methoxyphenyl)-2"’-propenon-1"-yl}-phenyl
amino]-s-triazine (6e)

Compound (5) (0.01mole) wasdissolvedinDMF
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(30ml) and 2-methoxy benzal dehyde (0.01 mole) was
addedtoit. Then solution of KOH (5ml of 40%) was
added to the reaction mixturewith constant tirring at
room temperature. After 24 hoursthereaction mixture
was poured into crushed ice and neutralizewith HCI.
The product separated out wasfiltered, washed with
water, dried and recrystalized from a cohol to give (6€).
Yield 68%; m.p. 138°C; IR(KBr)cm: 1647 (C=0),
1595(-CH=CH-, str.), 1340(C-N), 812(C-N, s-tri-
azine); '*H NMR (CDCI,) dppm: 3.85(s, 3H, -OCH,),
6.90(d, IH, -CO-CH=), 7.15t0 7.80(m, 18 Ar-H and
3NH), 8.05(d, 1H, Ar-CH=). Anal. Calcd for
C,H,N.O,:C, 7237, H, 5.06; N, 16.34. Found: C,
72.38; H, 5.03; N, 16.35.

Similarly theremaining compounds(6a-d) werepre-
pared by thismethod. Their physica and anaytica data
aregiveninTABLE 1.

Preparation of 2,4-bis-(phenylamino)-6-[4'-{1"’-
acetyl-5°-(2'”-methoxyphenyl)-2'’- pyrazolin-3'’-
yl}-phenylamino]-s-triazine(7e)

Compound (6e) (0.01mole) and hydrazine hydrate
(0.01mole) indioxane(25ml) wasrefluxed for 6 hours
inpresenceof glacid aceticacid (15ml). Thereaction
mixture wasthen cooled, pouredinto crushediceand
product separated out wasfiltered, washed with water,
dried and recrystallized from alcohol to give (7€).
Yield 64%; m.p. 159°C; IR(KBr)cm™: 1573(C=N),
806(C-N, s-triazine), 1650(-COCH,); 'H NMR
(CDCl,) & ppm: 2.42(s, 3H, -COCH,), 3.15(dd, 1H,
C,-H,), 3.65(dd, 1H, C,-H,), 3.80(s, 3H, -OCH,),
5.60(dd, 1H, -CH-CH,), 6.90 to 7.80(m, 18 Ar-H
and 3NH).And. Cacdfor C,H, N,O,: C,69.47; H,
5.26; N, 19.65. Found: C, 69.45; H, 5.24; N, 19.67.

Similarly the remaining compounds (7a-d) were
prepared by thismethod. Their physical and analytical
dataaregiveninTABLE 1.

Preparation of 2,4-bis-(phenylamino)-6-[4'-{2"’-
amino-3"’-cyano-4"’-(2'’-methoxy phenyl)-pyridin-
6'’-yl}-phenylamino]-s-triazine (8¢)

Compound (6€) (0.01mole) and malononitrile
(0.01mole) inacohol (40ml) wasrefluxed for 8 hours
inpresence of ammonium acetate (0.02mole). Thenthe
reaction mixturewas cooled and poured into crushed
ice. The product separated out wasfiltered, washed
withwater, dried and recrystallized from a cohol to give
(8e).

= Pyl Paper

Yield 66%; m.p. 145°C; IR(KBr)em™: 3396(-NH,),
2200(C=N), 806(C-N, s-triazine); *H NMR(CDCI )
d ppm : 3.83(s, 3H, -OCH,), 5.28(s, 2H, -NH.,), 6.90
to 8.20(m, 19 Ar-H and 3NH). Anal. Calcd for
C,H,,N,O: C, 70.71; H, 4.68; N, 21.84. Found: C,
70.73; H, 4.70; N, 21.83.

Similarly the remaining compounds (8a-d) were
prepared by thismethod. Their physical and analytical
dataaregivenin TABLE 1.
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