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ABSTRACT

Chalcones, 2,4-bis-(4’-chlorophenylamino)-6-[4’-{3”’-(substituted phenyl/
2’”- thienyl/2””’-furanyl/cinnamyl)-2”’-propenon-1’-yl } phenyl amino]-s-
triazines(6a-d) have been prepared from ketone (5) based on s-triazine
nucleus. These chalcones (6a-d) on cyclisation with guanidine nitrate in
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presence of alkali, malononitrile in presence of ammonium acetate and
hydrazine hydrate in presence of glacia acetic acid give the correspond-
ing aminopyrimidines (7a-d), cyanopyridines (8a-d) and acetylpyrazolines
(9a-d) respectively. The structures of newely synthesized compounds have
been confirmed on the basis of elemental analysis, IR and *H NMR spec-
tral data. They are also tested for their antibacterial activity.

© 2007 Trade Science Inc. -INDIA

INTRODUCTION

The synthesis of a,3-unsaturated carbonyl com-
poundsisoneof themain structural component invari-
ousnaturally occurring and biologically essentia sub-
stances¥. Moreover, o, -unsaturated ketonesareim-
portant intermediatesin many addition reectionsdueto
carbonyl group at the B-position?. Several strategies
for the synthesisof these systemsbased on theforma-
tion of carbon-carbon bond have been reported and
among themthedirect Aldol condensationand Claisen-
Schimdt condensation till occupy prominent position,
Itiswell known that most natural or synthetic cha cones
are highly activewith extensive pharmaceutical and
medicind gpplication®. Recently, cha coneshavebeen
used asanti-AIDS®, antimalaria®, anti-inflamma-
tory”, antibacteria®® and antitumor™® agents.

Pyrimidine derivatives have been reported to pos-

sessavariety of biological activity suchasandgesid'?,
antihypertensive™, antipyretic*?, antivira™ and anti-
inflammatory4. Many of the pyrimidinederivativesare
reported to possess potential CNS depressant prop-
erties®™, Thechemistry of pyridinesandtheir deriva-
tiveshas gained increasing attention because pyridine
ring substituted with amino and cyano groups may be
having good biologically active properties such asanti-
bacteria®, antifungal*”, antitubercular*® and anal ge-
sd™ activities. Pyrazolinederivativeshave been found
to beanticancer®), antitubercular?!! and antibacteria
activities. It hasbeenreported that introduction of acetyl
group at 18-position enhancesthe molluscicida™® ac-
tivity aswell asincreasesthestability of pyrazolines.
In continuation of our work on chalconesand their
derivatived?+%l, we have synthesized 2,4-bis-(4’-
chlorophenylamino)-6-[4’-{3”’-(substituted phenyl/
2°”-thienyl/ 2””’- furanyl/ cinnamyl)-2”’-propenon-1"-
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yl} phenyl amino]-s-triazines (6a-d) according to
Clai sen-Schmidt condensation by using ketone (5) with
different aromatic aldehydes. Further these chalcones
(6a-d) oncydlisation with guanidinenitratein presence
of akali, malononitrilein presence of ammonium ac-
etate and hydrazine hydratein presenceof glacia ace-
tic acid givethe corresponding aminopyrimidines (7a-
d), cyanopyridines (8a-d) and acetyl pyrazolines (9a-
d) respectively. ThelR spectraof compound (6a) re-
vesal ed the presence of (—C=0) group by exhibiting a
strong absorption at 1652cm™. The IR spectrum of
compounds (7a) and (8a) showed the absorption at
3409cm*and 3413cmwhichindicate the presence of

(-NH,) group. A strong absorption at 1568 cm dueto
thepresence of (—C=N) group in compounds (9a). The
H NMR spectrum of (6a) displayed doublet at 5 6.90
dueto (-CO-CH=) proton. A singlet appeared at 65.18
and 65.25 dueto the (-NH,) protons presencein (7a)
and (8a) respectively. TheH NMR spectrum of (9a)
showed asharp singlet at 6 2.45 dueto (~COCH,)
protons.

Antibacterial activity

All the synthes zed compoundswere screened for
their antibacterial activity by using agar diffusion
method?” against Saureus(MTCC 96), B.subtilis
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(MTCC 441) Gram positiveand E.coli(MTCC 443),
Sparatyphi-B(MTCC 733) Gram negativebacteriain
nutrient agar medium. The sterilized agar media[2.4 %
(w/v) agar-agar, 5%(w/v) NaCl, 3%(w/v) peptone,
pH(6.8 to 7.0)] was poured into petridishes and al-
lowed to solidify. Onthe surface of themediamicrobia
suspension was spread over the agar platesto solidify.
A stainlessstedl cylinder (pre-sterilized) wasused to
borethecavities. All thesynthes zed compounds (100ug/
ml) in DMFwereplaced seridly inthecavities, withthe
hel p of micropipette. Itisthen dlowedto diffusefor 10
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.

EXPERIMENTAL

All themelting pointswere determined in an open
capillary and areuncorrected. TheR spectrawerere-
corded on Perkin-Elmer 237 spectrophotometer. *H
NMR spectra on a Bruker Avance DPX 300 MHz
spectrometer with CDCI, asasolvent and TMSasin-
terna reference. Purity of the compoundswere checked
onTLCusngslicagd-G

Preparation of 2-(4'-chlorophenylamino)-4,6-
dichloro-striazine(3)

4-Chloroaniline(2) (0.01mole) wasadded dowly
to cyanuric chloride (1) (0.01 mole) in acetone (30 ml)
with constant stirring for 4 hoursat 0-5°C. Sodium car-
bonate solution was added to neutralize HCI evolved
during thereaction. Findly the content was poured into
crushed ice. The solid separated out was filtered,
washed with water and recrystallised from a cohol to
give(3).
Yeild 94%; m.p. 238°C.
Prepar ation of 2,4-bis-(4'-chlor ophenylamino)-6-
chloro-striazine(4)

4-Chloroaniline (0.01mole) was added slowly to
2-(4'-chlorophenylamino)-4,6-dichloro-s-triazine (3)
(0.01mole) in acetone (35ml) with constant stirring for

6-hours at room temperature. Sodium carbonate solu-
tion wasadded to neutralize HCI evolved during the
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reaction. Finally the content was poured into crushed
ice. Thesolid separated out wasfiltered, washed with
water and recrystal lised from acohol togive (4).
Yield 87%; m.p. 212°C; IR (KBr, cm™): 813 (C-N, s-
triazing), 770 (C-Cl); *H NMR (CDCl,): 57.00 to
7.75(m, 8 Ar-H and 2 NH). Anal.Calcd. for
CH, NI, C,49.11; H,2.73; N,19.10. Found:
C,49.13; H,2.70; N,19.12.

Prepar ation of 2,4-bis-(4'-chlor ophenylamino)-6-
(4'-acetylphenylamino)-s-triazine(5)

4-Aminoacetophenone (0.01mole) and 2,4-bis-(4'-
chlorophenylamino)-6-chloro-s-triazine (4) (0.01mole)
weredissolvedin acetone(40ml). Thereaction mixture
wasrefluxedfor 6 hours. Periodicaly sodium carbon-
ate solution was added to neutralize HCl evolved dur-
ing thereaction. Findly thereaction mixturewascooled
and the content was poured into crushedice. Thesolid
separated out was filtered, washed with water and
recrystalised from alcohol to give (5).
Yield 82%; m.p. 195°C; IR(KBr, cm™?): 1662(C=0),
818(C-N, s-triazine), 773 (C-Cl); *H NMR(CDCI.):
82.54(s, 3H, -COCH,), 67.26 to 8.41(m, 12 Ar-H
and 3 NH). Anal. Calcd. for C,,H N Cl,: C,59.35;
H,3.87; N,18.06. Found: C,59.36; H,3.85; N,18.09.
Prepar ation of 2,4-bis-(4'-chlorophenylamino)-6-
[4'-{3"-(3',4",5"-trimethoxyphenyl)-2'’-
propenon-1'’-yl}-phenylamino]-s-triazine(6a).

2,4-Bis-(4'-chlorophenylamino)-6-(4'-acetyl
phenylamino)-s-triazine (5)(0.01 mole) was dissolved
in DMF(30ml) and 40% KOH in distilled water was
added to it. Then 3,4,5-trimethoxy benzaldehyde
(0.01mole) was added with constant stirring at room
temperature. After 24 hoursthe reaction mixture was
poured into crushed iceand neutralizewithHCI. The
product separated out wasfiltered, washed with water
and recrystllised from a cohol to give (6a).
Yield 78%; m.p. 153°C; IR (KBr, cm™?):1652 (C=0),
1026 (C-O-C), 815 (C-N, s-triazine), 757(C-Cl); H
NMR (CDCIl,): 83.74(s, 6H, m-OCH,), 83.84(s, 3H,
p-OCH,), 67.30(d, 1H, -CO-CH=), 7.10t0 7.81(m,
14 Ar-H and 3 NH), 68.05 (d, 1H, Ar-CH=). Anal.
Cacd. for C,H,,N.O,Cl.: C,61.59; H,4.35; N,13.06.

33 28 6

Found: C,61.62; H,4.33; N,13.08.
Prepar ation of 2,4-bis-(4'-chlor ophenylamino)-6-
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o~ Yield Found (calcd)%

No. R M.P.°C (%) M.F. c 0 N

6a 3,4,5-Trimethoxyphenyl 153 78  CaHxNgO4Cl,  61.62(61.59) 4.33(4.35) 13.08(13.06)
6b 2-Furanyl 137 72 CygHxNgO:Cl,  61.90(61.88) 3.70(3.68) 15.49(15.47)
6c 2-Thienyl 148 73 CyHxNgOSCl, 60.13(60.11) 3.55(3.58) 15.06(15.03)
6d Cinnamyl 174 70  CzHxNeOCl,  66.30(66.32) 4.18(4.15) 14.54(14.51)
7a 3,4,5-Trimethoxyphenyl 160 72 C3HxNgO3Cl,  59.84(59.82) 4.27(4.25) 18.49(18.48)
7b  2-Furanyl 170 66  CyHNoOCl,  59.78(59.79) 3.58(3.61) 21.67(21.65)
7c  2-Thienyl 165 68 CxoH21NgSCl,  58.21(58.19) 3.54(3.51) 21.09(21.07)
7d Cinnamyl 159 63 Ca3H2sNgCl, 64.06(64.08) 4.06(4.05) 20.36(20.39)
8a 3,4,5-Trimethoxyphenyl 170 71 CsHxNgOsCl,  61.21(61.19) 4.13(4.11) 17.82(17.85)
8b  2-Furanyl 183 67  CsHaNoOCl,  61.36(61.39) 3.49(3.47) 20.76(20.79)
8c 2-Thienyl 123 68 Cs1H21NgSCl,  59.84(59.81) 3.36(3.38) 20.24(20.26)
8d Cinnamyl 187 62 CssH2sNgCl 65.45(65.42) 3.90(3.89) 19.66(19.63)
9a 3,4,5-Trimethoxyphenyl 157 70  CssHszNgO4Cl,  60.06(60.09) 4.60(4.58) 16.00(16.02)
9b  2-Furanyl 176 69  CsoHxNsO,Cl,  60.13(60.10) 4.03(4.01) 18.72(18.70)
9c 2-Thienyl 238 68  CgoHuNgOSCl, 58.57(58.54) 3.93(3.90) 18.24(18.21)
9d Cinnamyl 143 67  CgHxsNgOCl,  64.27(64.25) 4.39(4.41) 17.66(17.64)

[4'-{2'’-amino-6"-(3'",4"”,5'’-trimethoxy phenyl)-
pyrimidine-4'’-yl}-phenylamino]-s-triazine (7a)

A mixtureof 2,4-bis-(4'-chlorophenylamino)-6-[4-
{3°-(3",4",5" -trimethoxy phenyl)-2"-propenon-1"-
yl} -phenylamino]-s-triazing(6a) (0.01mole) in 25ml
dioxane, guanidinenitrate (0.01mole) and 40% KOH
indigtilled water (2ml) wasrefluxedfor 10 hours. Then
the reaction mixture was cooled and poured into
crushed ice. The product separated out wasfiltered,
washed with water and recrystallised from al cohol to
give(7a).

Yield 72%; m.p. 160°C; IR (KBr, cm™): 3380 (-NH,),
1613(C=N, pyrimidine moiety), 1021(C-O-C),
819(C-N, s-triazine), 770(C-Cl); *H NMR(CDCIL,).
83.74 (s, 6H, m-OCH,), 83.84(s, 3H, p-OCH,), 6
5.18(s, 2H, -NH,), 5 7.0 t0 8.12(m, 15Ar-H and 3
NH). Anal. Calcd. for C,,H,,N,O.Cl,: C,59.82;

29" °9

H,4.25; N,18.48. Found: C,59.84; H,4.27; N,18.49.
Prepar ation of 2,4-bis-(4'-chlor ophenylamino)-6-
[4'-{2’-amino-3'’-cyano-4'’-(3'",4'",5'”-trimeth
oxyphenyl)-pyridine-6"’-yl}-phenylamino]-s-triaz-
ine(8a)

A mixture of 2,4-bis-(4'-chlorophenylamino)-6-[4'-
{3°-(3",4",5" -trimethoxy phenyl)-2"-propenon-1"-
yl}-phenylamino]-s-triazine (6a) (0.01mole) in 50ml
acohol, maononitrile (0.01mol€) and ammonium ac-
etate (0.02mole) wasrefluxed for 10 hours. Thenthe

reaction mixturewas cooled and pouredinto crushed
ice. The product separated out wasfiltered, washed
withwater and recrystdlised fromacohol to give (8a).
Yield 71%; m.p. 170°C; IR(KBr, cm™): 3383(-NH,),
2213(C=N, pyridinemoiety), 1027 (C-O-C), 815(C-
N, s-triazine), 774(C-Cl); '"H NMR(CDCI,): 6 3.72
(s, 6H, m-OCH,), 63.83 (s, 3H, p-OCH,), 6 5.25 (s,
2H,-NH,),57.0t08.0(m, 15Ar-H and 3NH).Anal.
Calcd. for C,H,,N,O,Cl..C,61.19; H,4.11; N,17.85.
Found: C,61.21; H,4.13; N,17.82.

Prepar ation of 2,4-bis-(4'-chlor ophenylamino)-6-
[4'-{17-acetyl-5"-(3'",4'”,5'”-trimethoxy phenyl)-
2"’-pyrazoline-3"’-yl}phenylamino]-s-triazine (9a)

A mixtureof 2,4-bis-(4'-chlorophenylamino)-6-[4-
{3°-(3",4",5"”-trimethoxy phenyl)-2"-propenon- 1"-
yl}-phenylamino]-s-triazine (6a) (0.01mole) in 20ml
glacial aceticacid, hydrazine hydrate (0.01mole) was
refluxed for 8 hours. Then the reaction mixturewas
cooled and poured into crushed ice. The product sepa
rated out was filtered, washed with water and
recrystallised from acohol to give (9a).

Yield 70%; m.p. 157°C; IR (KBr, cm™): 1568 (C=N,
pyrazoline moiety), 1030 (C-O-C), 813(C-N, s-triaz-
ing), 764(C-Cl); *H NMR (CDCI.): 6 2.45 (s, 3H, -
COCH,), 83.04 (dd, 1H, -CH,), 63.45(dd, 1H, -
CH,), & 3.72(s, 6H, m-OCH,), 53.83(s, 3H, p-
OCH,), 5.62(dd, 1H, -CH), 6.90to 7.70 (m, 14 Ar-
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TABLE 2: Antimicrobial activity of compounds(6a-d), (7a-d), (8a-d) and (9a-d)

No. R

Zone of inhibition (mm)

S.aureus B.subtilis E.coli S.paratyphi-B
6a 3,4,5-Trimethoxyphenyl 10 17 15 19
6b 2-Furanyl 12 16 - 20
6c 2-Thienyl 10 - 16 16
6d Cinnamyl 12 18 - 18
7a 3,4,5-Trimethoxyphenyl 10 14 19 21
7o 2-Furanyl 14 16 16 18
7c 2-Thienyl 13 - 18 20
7d Cinnamyl - 15 18 20
8a 3,4,5-Trimethoxyphenyl 22 13 - -
8b 2-Furanyl 12 16 18 20
8c 2-Thienyl 10 15 18 21
8d Cinnamyl 11 16 19 20
9a 3,4,5-Trimethoxyphenyl - 17 16 16
9b 2-Furanyl 12 16 - 21
9c 2-Thienyl - 17 - 18
ad Cinnamyl 10 15 12 20
Standard drug  Ciprofloxacin 22 20 20 18
H and 3 NH). Anal. Calcd. for C H_,N,O,Cl.: Products Chemistry’, D.Barton, K.Nakanishi,

C,60.09; H,4.58; N,16.02. Found: C,60.06; H,4.60;
N,16.00.

CONCLUSION

By visudizingactivity deta, it isobserved that com-
pound (8a) exhibit sgnificant activity against Saureus.
Compound (6d) showed moderately active against B.
subtilis. In case of E.coli (7a), (7c), (7d), (8b), (8c)
and (8d) showed good activity. compounds (6a), (6b),
(6d), (7a), (7b), (7c), (7d), (8b), (8c), (8d), (9b), (9c)
and (9d) showed remarkable activity against
s.paratyphi-B. All theantibacterid dataarerepresented
inNTABLE 2.

From theabovedata, it can be concluded that
most of the compounds showed promising activity
against Gram negative bacteriain comparison of Gram
positivebacteria

ACKNOWLEDGMENT
We are grateful to B.K.M. Science College, Valsad
for providing research facilitiesand to microbiology
department for carrying out antimicrobial activity.
REFERENCES

GForkmann, W.Heller; ‘Comprehensive Natural

(1]

0O.Meth-Cohn (Eds.); Elsevier Science, Amsterdam,

713-748 (1999).

W.J.Ebenezer, PWight; ‘Comprehensive Organic

Functional Group Transformation’, edited by

A.R.Katrizky, O.Meth-Cohn, C.W.Rees; Pergamon

Press, Oxford, 3, 206-276 (1995).

() J.March; Advanced Organic Chemistry, Reac-

tions, Mechanisms and Structure,(John Wiley and

Sons, New York) 937-945 (1993).

(b) U.PKreher, A.E.Rosamilia, C.L.Raston, J.L.

Scott, C.R.Strauss; Org.Lett., 5, 3107 (2003).

D.N.Dhar; ‘Chemistry of Chalcones and Related

Compounds’, Wiley, New York, (1981).

JH.Wu, X.H.Wang, Y.H.YiK, H.Lee; Bioorg.and

Med.Chem.Lett, 13, 1813 (2003).

X.Wu, PWilairat, M.L.Go; Bioorg.and Med.

Chem.Lett, 12, 2299 (2002).

F.Herencia, M.L.Ferrandiz, A.Ubeda, J.N.

Dominguez, J.E.Charris, GM.Lobo, M.J. Alcaraz;

Bioorg. and Med.Chem.Lett, 8, 1169 (1998).

Anjani Solankee, Indrgjit Thakor; Indian J.Chem.,

45B, 517 (2006).

Y.Xia, Z.Y.Yang, PXia, K.F.Bastow, Y.Nakanishi,

K.H.Lee; Bioorg. and Med.Chem.Lett, 10, 699

(2000).

M.Pemmsin, C.Lnu-Due, F.Hoguet, C.Gaultier,

J.Narcisse; Eur.J.Chem., 23, 534 (1986).

[11] A.Commito, M.Pemmsin, C.Lnu-Due, FHoguet, C.
Gaultier, J.Narcisse; Eur.J.Chem., 25, 635 (1990).

[12] P.A.Smith, R.O.Kan; J.Org.Chem., 29, 2261
(1964).

[2]

(3]

(4]
51
6]
[7]

8]
]

[10]

Onganic CHEMISTRY o
Au Tudian Yournal



OCAIlJ, 3(4) December 2007

Anjani Solankee et al.

247

[13] J.Bdzarini, C.Mc Guigan; J. Antimicrob.Chemoathr.,
50, 5 (2002).

S.Nega, J.Aionso, A.Diazj, F.Junquere; J.
Heterocycl Chem., 27, 269 (1990).

C.J.Shishoo, M.B.Devani, GV.Ullas, S.Ananhan,
V.S.Bhadti; JHeterocycl Chem., 18, 43 (1981).
N.Latif, N.Mishrky, N.S.Girgis; Indian J.Chem.,
20B, 147 (1981).

Neela J.Datta, C.Khunt, A.R.Parikh; Oriental J.
Chem., 18(1), 131 (2002).

VEB Leuna- Werke; ‘Water Ulbricht’, Edited by
W.L.Hoefling, D.Elhaher, GReckling; Ger 1.193,
506(1CO7D) May 26 (1965); Chem.Abstr., 63,
6979 (1965).

Thiele Kurt, Von Be Benburg, E.Walter, Dentsche
Gold, Silber-Scheideantdt Varm Rossler; S.African,
6, 905, 13 Feb., (1970).

[14]
[15]
[16]
[17]

[18]

[19]

—= Pyl Paper

[20] GAppendino, E.Bombardeli; Tetrahedron Lett., 37,
7836 (1996); Chem.Abstr., 126, 19064r (1997).

[21] H.M.Kanjariya, T.V.Radhakrishan, K.R.Ramchan-
dran, H.H.Parekh; Indian J.Chem., 43B, 1569
(2004).

[22] N.B.Das, A.S.Mittra; Indian J.Chem., 16B, 638
(1978).

[23] N.Mishriky, FM.Asaad, Y.A.lbrahim, A.S.Giris,
Indian J.Chem., 35B, 935 (1996).

[24] A.Solankee, K.Kapadia, |.Thakor, J.Patel, S.Lad;
Oriental J.Chem., 19(3), 637 (2003).

[25] A.Solankee, K.Kapadia, |.Thakor, J.Patel, S.Lad;
Asian J.Chem., 16, 921 (2004).

[26] A.Solankee, |.Thakor; Indian J.Chem., 45B, 517
(2006).

[27] A.L.Barry; The Antimicrobial susceptibility test
Principaleand Practice, Illusleaand Febiger, Phila-
delphia, Pa. U.SA., 180-93 (1976).

e, Onganic CHEMISTRY
Au Tudian Yournal



