Oriental Journal of Chemistry

Vol. 25(1), 147-152 (2009)

Synthesis and antibacterial activity of chalcones,
aminopyrimidines and pyrazolines

ANJANI SOLANKEE*, SMRUTI LAD, GHANSHYAM PATEL and SEJAL SOLANKEE

Department of Chemistry, B.K.M.Science College,Valsad - 396 001 (India).

(Received: October 03, 2008; Accepted: November 11, 2009)

ABSTRACT

Chalcones (E,-E,) have been prepared by the reaction between ketone (D) and different
substituted aromatic aldehydes. These chalcones (E,-E,) were cyclized with guanidine nitrate and
hydrazine hydrate to give aminopyrimidine (F,-F,) and pyrazoline (G,-G,) derivatives corresponding
chalcones (E,-E). The synthesized compounds were characterized by the spectral data and elemental
analysis. These compounds were screened for their antibacterial activity by using ciprofloxacin as

standard drug.
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INTRODUCTION

The compounds with the backbone of
chalcones have been reported to exhibit a wide
variety of pharmacological effects, including
antioncogenic', antimalarial 2, antiulcerative 3,
analgesic * and anti-inflammatory ° activities.
Literature survey reveals that pyrimidine derivatives
have attracted considerable attention as they are
endowed with wide spectrum of activities like
anticancer ¢, CNS - stimulant 7, antiviral 8 and anti -
HIV °. Synthesis and characterization of pyrazoline
derivatives has been a developing field within realm
of heterocyclic chemistry for the past several
decades because of their ready accessibility through
synthesis, wide range of chemical reactivity and
broad spectrum of biological activity '*''. Pyrazoline
derivatives have been found to possess antibacterial
2 antidepressant '3 activities and cerebroprotective
effect . Inspired from these observations and in a
continuation of our work '*'® on chalcones and its
derivatives, it was planned to synthesize chalcones
and their aminopyrimidine and pyrazoline
derivatives. All the the synthesized compounds were

tested for antibacterial activity. The synthesized
compounds were characterized by mean of spectral
data and elemental analysis.

EXPERIMENTAL

All melting points were determined in open
capillary and are uncorrected. The IR spectra were
recorded on Perkin-Elmer 237 spectrophotometer.
"H NMR spectra on a Bruker Avance DPX 400 MHz
spectrometer with CDCI, as a solvent and
tetramethylsilane (TMS) as internal standard. The
chemical shifts are expressed in part per million
(ppm) downfield from the internal standard and
signals are quoted as s (singlet), d (doublet) and m
(multiplate). Thin Layer Chromatography (TLC)
analytical separation was conducted with Silica Gel
60 F-254 (Merck) plates of 0.25mm thickness eluted
with visualized with UV (254nm) or iodine to check
the purity of the synthesized compounds.

Preparation of 2,4-bis-ethylamino-6-chloro-s-
triazine (C)
Cyanuric chloride (A) (0.01 mol) was
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dissolved in acetone (25 ml) and monoethyl amine
(B) (0.02 mol) was added slowly to it at 0-5°C with
constant stirring for 6 hours at room temperature.
Periodically, sodium carbonate solution (0.005 mol
in10 ml water) was added dropwise to neutralized
HCI evolved during the reaction. Finally the contents
were poured into crushed ice. The solid separated
out was filtered, washed with water, dried and
recrystallized from ethyl alcohol to give (C). m.p.
112°C; IR (KBr): 3370 (N-H str.), 805 (C-N, s-
triazine), 772 (C-Cl str.); '"H NMR (CDCl,): 6 1.2 [t,
6H, - (-CH,-CH,),], 4.1 [q, 4H, (-CH,-CH,),], 6.9 [s.
2H, NH].

Preparation of 2,4-bis-ethylamino-6-(4'-
acetylphenylamino)-s-triazine (D)

2,4-Bis-ethylamino-6-chloro-s-triazine (C)
(0.01mol) and 4-amino acetophenone (0.01 mol)
were dissolved in DMF (40 ml) and the reaction
mixture was refluxed for 12 hours. Periodically,
sodium carbonate solution (0.005 in 10 ml water)
was added to neutralized HCI evolved during the
reaction. Finally the contents were poured in to
crused ice. The solid separated out was filtered,
washed with water, dried and recrystallized from
ethyl alcohol to give (D). m.p.266°C; IR (KBr): 3366
(N-H str.), 1660 (-C=0), 804 (C-N, s-triazine). 'H
NMR (CDCL,): 6 1.26 [t, 6H, -(-CH,-CH,),], 2.6 (s,
3H, -COCH,), 4.12 [q, 4H, (-CH,-CH,),], 6.9 - 8.8
(m, 7H, Ar-H and NH).

Preparation of 2,4-bis-ethylamino-6-[4'-{3" -
(3'7,4",5"’-trimethoxyphenyl)-2”-propenon-1"-
yl}phenylamino]-s-triazine (E,)
2,4-Bis-ethylamino-6-(4"-
acetylphenylamino)-s-triazine (D) (0.01mol) was
dissolved in DMF (30 ml) 3,4,5-trimethoxy
benzaldehyde (0.01 mol) was added to it. Then
solution of KOH (5 ml of 40%) was added to the
reaction mixture with constant stirring at room
temperature. After 24 hours the reaction mixture
was poured into crushed ice and neutralized with
HCI. The product separated out was filtered, washed
with water, dried and recrystallized from ethyl alcohol
to give (E,); IR (KBr) cm™: 3380 (N-H str.), 1682
(-C=0, chalcone moeity), 1222 (C-O-C str.), 804
(C-N, s-triazine); 'H NMR (CDCI,): 6 1.2 [t, 6H, - (-
CH,-CH,),], 3.80 (s, 6H, m-OCH,), 3.86 (s, 3H, p-
OCH,), 4.1[q, 4H, (-CH,-CH,),], 6.80 (d, IH, -CO-
CH=), 7.1-7.7 (m, 9H, Ar-H and NH), 7.81 (d, 1H,

Ar-CH=).

Similarly the remaining compounds (E, -
E,) were prepared by this method. Their physical
data and analytical data are given in Table-1

Preparation of 2,4-bis-ethylamino-6-[4'- {2"-
amino-6"-(3'’,4"’,5"’-trimethoxy phenyl)-
pyrimidin-4"-yl} phenylamino]-s-triazine(F,)

2,4-Bis-ethylamino-6-[4'-{3"-(3",4"",5""-
trimethoxyphenyl)-2”-propenon-1"-yl} phenylamino]-
s-triazine (E,) (0.01mol) was dissolved in 25 ml
dioxane and guanidine nitrate (0.01 mol) was added
to it. Then solution of KOH (5 ml of 40%) was added
to the reaction mixture and refluxed for 15 hours.
The reaction mixture was then cooled, poured into
crushed ice and product separated out was filtered,
washed with water, dried and recrystallized from
ethyl alcohol to give (F,). IR (KBr) cm™: 3393 (-NH,
pyrimidine moiety), 1645 (-C=N str. pyrimidine
moiety), 1253 (C-O-C str.), 804 (C-N, s-triazine);
'H NMR (CDCL): § 1.31 [t, 6H, -(-CH,-CH,),], 3.78
[q, 4H, (-CH,-CH,),], 3.86 (s, 6H, m-OCH,), 3.91
(s, 3H, p-OCH,), 5.50 (s,2H,-NH,), 6.31 (s, IH, -
CH), 7.2-7.8 (m, 9H, Ar-H and NH).

Similarly the remaining compounds (F, -
F.) were prepared by this method. Their physical
data and analytical data are given in Table 1

Preparation of 2,4-bis-ethylamino-6-[4'-{5"-
(3'7,4'”,5"-triiethoxyphenyl)-pyrazolin-3"-
yl}phenyl amino]-s-triazine (G,)

2,4-Bis-ethylamino-6-[4'-{3"-(3",4",5"-
trimethoxyphenyl)- 2 -propenon-1"-yl} phenyl
amino]-s-triazine (E,) (0.01mol) was dissolved in
25 ml dioxane and hydrazine hydrate (0.02mol)
was added to it. Then the reaction mixture was
refluxed for 15 hours. The reaction mixture was then
cooled, poured into crushed ice and product
separated out was filtered, washed with water, dried
and recrystallized from ethyl alcohol to give (G,).
IR (KBr) cm™:3410 (N-H str.), 3325 (N-N, pyrazoline
moiety), 1632 (-C=N, pyrazoline moeity), 1243 (C-
O-C str.) 803 (C-N, s-triazine); 'H NMR (CDCl,): &
1.34 [t, 6H, -(-CH,-CH,),], 3.80 (m,2H,-CH,), 3.84
(s, 6H, m-OCH,), 3.89 (s, 3H, p-OCH,), 4.0 [q, 4H,
(-CH,-CH,),], 5.3 (s, IH, -CH), 6.9 — 7.9 (m, 10H,
Ar-H and NH).
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Similarly the remaining compounds (G, - RESULTS AND DISCUSSION
G,) were prepared by this method. Their physical
data and analytical data are given in Table-1. The IR spectrum of compounds (E,) shows

the characteristic band in the region of 1682 cm™'

Table 1: Physical and Analytical data of compounds (E.-E,), (F,-F,) and (G,-G,)

Compd R M.P °C % CCal / Found %NCal / Found
E, 3,4,5-Trimethoxyphenyl 140 62.76 / 62.70 17.57 / 17.50
E, 3-Methoxy-4-hydroxypheny! 215 63.59 / 63.50 19.35/19.37
E, 3-Ethoxy-4-hydroxyphenyl 208 64.28 / 64.20 18.75/ 18.65
E, 3-Phenoxyphenyl 135 70.00 / 69.95 25.00/ 24.95
E, 4-N,N-dimethylaminophenylamino 193 66.82 / 66.80 22.73/22.70
F, 3,4,5-Triimethoxyphenyl 139 60.34 / 60.30 24.37 / 24.30
F, 3-Methoxy-4-hydroxyphenyl 222 60.88 / 60.80 26.63 / 26.60
F, 3-Ethoxy-4-hydroxyphenyl 217 61.60 / 61.50 25.87 / 25.80
F, 3-Phenoxyphenyl 176 67.05 / 67.00 24.27 /1 24.20
F, 4-N,N-dimethylaminophenylamino 182 63.82 / 63.72 29.78 / 29.70
G, 3,4,5-Trimethoxyphenyl 180 60.97 / 60.90 22.76 / 22.70
G, 3-Methoxy-4-hydroxyphenyl 150 61.60 / 61.50 25.00 / 24.90
G, 3-Ethoxy-4-hydroxyphenyl 170 62.33 / 62.30 24.24 | 24.20
G, 3-Phenoxyphenyl 145 68.07 / 68.0 22.67 / 22.60
G, 3-Phenoxyphenyl 132 64.71 /64.65 28.31/28.23

Table 2: Antibacterial activity data of compounds (E,-E,), (F,-F,) and (G,-G,)
Compd. R Antibacterial Activity

Diameter of zone of inhibition (in mm)
S.aureus  B.subtilis  E.coli S.paratyphi
MTCC-96 MTCC-441 MTCC-443 AMTCC-733

E, 3,4,5-Trimethoxy phenyl 14 10 - -
E, 3-Methoxy-4-hydroxy phenyl - 09 - -
E, 3-Ethoxy-4-hydroxy phenyl - - - -
E, 3-Phenoxy phenyl 12 - - 14
E, 4-N,N-dimethylamino phenyl amino 11 10 15 11
F, 3,4,5-Triimethoxy phenyl 08 - 08 10
F, 3-Methoxy-4-hydroxy phenyl - - 09 -
F, 3-Ethoxy-4-hydroxy phenyl 13 - - -
F, 3-Phenoxy phenyl 10 - 08 -
F, 4-N,N-dimethylamino phenyl amino 15 12 - -
G, 3,4,5-Trimethoxy phenyl - - - -
G, 3-Methoxy-4-hydroxy phenyl 09 10 - 10
G, 3-Ethoxy-4-hydroxy phenyl 10 14 - -
G, 3-Phenoxy phenyl 10 09 - 10
G, 3-Phenoxy phenyl 12 15 - -
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which indicate the presence of -C=0 group. The IR
spectrum of compounds (F,) shows the
characteristic band in the region of 3393 cm™" which
indicate the presence of (-NH,) primary amine. The
IR spectrum of compounds (G,) shows
characteristic band in region the of 1632 cm™ due
to —C=N group. The IR spectrum of compounds (F,)
and compounds (G,) does not show any absorption
band in the region of 1700- 1647 cm' which indicate
the absence of -C=0 group. 'H NMR spectrum of
compounds (E,) shows doublet of -CO-CH= at &
6.8 confirmed the presence of chalcone moeity. The
'H NMR spectrum of compounds (F,) shows a sharp
singlet near about & 5.50 due to —NH, protons, it
also give a sharp singlet of —CH near about 6 6.3
which confirmed the presence of aminopyrimidine
derivatives. The '"H NMR spectrum of compounds
(G,) shows multiplate of —~CH, near about § 3.80
confirmed the cyclisation in pyrazoline moiety.

Antibacterial activity

All the synthesized compounds were
screened for their antibacterial activity by using agar
diffusion method?' against S.aureus and B. subtilis
Gram-positive bacteria and E-coli, S. paratyphi-A
Gram-negative bacteria in nutrient agar medium.
Ciprofloxacin was used as standard drugs for the

comparison of antibacterial activity.

By visualizing activity data, it could be
observed that compounds E, E, E; F,, F_ and G,
were found to be less active against S.aureus,
whereas remaining compounds E,, E,, F, F,, F,,
G, G,, G, and G, were found to be inactive against
S.aureus. Compounds E , E, F, G,, G, and G, were
found to be less active against B. subtilis; whereas
remaining compounds E,, E_E,, F,, F,, FF, G1
and G, were found to be in active against B. subtilis.
Compound E, was found to be moderately active
against E-coli; whereas remaining compounds E,,
E,E, E,F,F,F,F,F,G, G, G, G, and G,
were found to be in active against E-coli.
Compounds E,, E;, F, G, and G, was found to be
less active against S. paratyphi-A. Compounds E,
E, E,F,F,F,F,G, G,and G were found to be
in active against S. paratyphi-A.
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