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ABSTRACT: Reaction of salicylaldehyde and 4-substituted benzoylpropionic acid 1(a-c) in
presence of sodium acetate and acetic anhydride to give 4-substituted 3-(2-(4-phenyl)-2-
oxoethyl)-2H-chromen-2-one 2(a-c¢) which further treated with bromine in acetic acid to give
4-substituted 3-(1-bromo-2-(4-phenyl)-2-oxoethyl)-2H-chromen-2-one 3(a-c).compound 3(a-
¢) heated with 2- aminopyridine 4(a-e) in chloroform to give imidazo[1,2-a]pyridine 5(a-n).
The substituted imidazo[1,2-a]pyridine are characterized by NMR and mass spectra. These
newly synthesized compounds were tested in vitro for their antibacterial activity

Keywords : benzoylpropionic acid, chromen-2-one , imidazo[ 1,2-a]pyridine

INTRODUCTION:

Imidazo[1,2-a]pyridines have been extensively investigated for their applications in the field
of pharmacological sciences. They are used in a large area of biological activity such as
anticancer,’ antiviral," antituberculosis,” antiulcer,” antiinflammatory antifungal,”
antibacterial,” antimalerial,”" antianxiety,” hypnotics,” anticonvulsant,” herbicidal™ and
Anthelmintics.™ Some of them used for the treatment of congestive heart failure.™ Diaryl
substituted imidazo[1,2-a]pyridines have been investigated for its activity as a potential
aromatase inhibitors.”" Recently, it has been found to be a promising moiety for tunable
organic luminescent solids which is a new area of research in physiological studies.*”
Imidazo[1,2-a]pyridines are found to exhibit fluorescence properties and has been
investigated as biomarkers and photochemical sensors.™"

Very few reports have been found in the literature describing synthesis of Imidazo[1,2-
a]pyridine substituted coumarins. Such moieties have been investigated for various activity
such as anti-tuberculosis and antimicrobial.™"" Biological activities of some 1,3,4-oxadiazolyl
substituted imidazo[1,2-a]pyridines have also been investigated.™™

RESULTS AND DISCUSSION:
The 4-substituted chromen-2-one 2(a-c) as shown in  scheme I was prepared by
condensing salicylaldehyde with 4-substituted benzoylpropionic acid 1(a-c) in presence of
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sodium acetate and acetic anhydride at 90°C after that heated in Conc.HCI, solid separates
out.

% CH,COONa
OH OH ——mmM>»
+ ) .
Acetic anhydride
©/\¢° 0 ’
R
1(a-c) 2(a-c)
a: R=H a: R=H
b: R=Br b: R=Br
c: R=OMe c: R=OMe
Scheme I

Bromination of 4-substituted chromen-2-one 2(a-c) was tried using N-bromosuccinimide in
chloroform but yield and quality of the product not found satisfactory. However we found
that (scheme 1) using bromine in acetic acid gives good yield with simple work up. 4-

Substituted 3-(1-bromo-2-(4-phenyl)-2-oxoethyl)-2H-chromen-2-one 3(a-¢) further used
without purification.

Acetic acid
—). \
Bromine
2(a-c) 3(a<c)
a: R=H . P=
b: R=Br aRH
c: R=OMe C: R=OMe
Scheme 11

Substituted imidazo[1,2-a]pyridine have been prepared from 2-amino pyridine with an a-
haloketone.™ ™ "'Compound 3(a-c) was heated with 4 (a-¢) in chloroform to get imidazo[1,2-
a]pyridine 5(a-n) scheme III.

HoN a: R=H,R1,R2R3=H
Ry b: R=H,R1,R2 =H, R3=Br
/ ¢ R=HR1R3 =H, R2=Me
N\ d: ReH R1=Br, R2=Me, R3=Br
=~/ R e:R=BrR1,R2,R3=H
f: R=BrR1,R2 =H, R3=Br
R Chloroform g: R=Br,R1,R3 =H, R2=Me
0" ™0 3
—_— h: R=Br,R1=H, R2=Me, R3=Br
i- R=Br,R1=Br, R2=Me, R3=Br
. Heat j: R=OMe,R1,R2,R3=H
3(a-c) (a-¢) k: R=OMe,R1,R2 =H, R3=Br
I: R=OMe,R1,R3 =H, R2=Me
. a: R1,R2,R3=H T AL R D i
a:R=H & R R hr 5an) m: R=OMe R1=H, R2=Ne, R3=Br
b: R=Br ¢ R1 YR3 =H‘ R2=Me n: R=OMe,R1=Br, R2=Me, R3=Br
¢:R=OMe d R1=H, R2=Me, R3=Br
e :R1=Br, R2=Me, R3=Br
Scheme II1
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The newly synthesized compounds were tested in vitro for their antibacterial activity against
three microorganisms viz Escherichia coli, Staphylococcus aureus and Pseudomonas
aeruginosa.

The result summarized in table-I

All the synthesized do not show activity seen against Staphylococcus aureus however most of
them found active against Escherichia coli and Pseudomonas aeruginosa. Further work in this
area is in progress in our laboratory.

Table I

Mean zone of inhibition (in mm)

Escherichia coli Sltlarqe)llglococcus z:fl?;zléls(;nas

ATCC 8739 ATCC 6538 ATCC 9027
SEN | Name of the 100 {200 | 300 100 | 200 (300 | 100 |200 |300

pg/m | pg/m | pg/m | pg/m | pg/m | pg/m | pg/m | pg/m | pg/m
0 compounds

1 1 1 1 1 1 1 1 1
1 ;:11proﬂoxa01 n N n _ _ _ n N N
2 5a - + + — — - - + +
3 5b + + + - - - + + +
4 5¢c + + + — — - + + +
5 5d + + + — — - + + +
6 Se + + + - - - + + +
7 5f + + + — — - + + +
8 5g + + + — — - - + +
9 Sh + + + - - - + + +
10 51 + + + — — - + + +
11 5 + + + — — - - — +
12 Sk + + + - - - + + +
13 51 + + + — — - + + +
14 5m + + + — — - + + +
15 5n + + + - - - + + +
EXPERIMENTAL:

Melting points of compounds were determined in open capillary tubes in silicon oil bath
using a Veego melting point apparatus and are uncorrected. 'H NMR spectra were acquired
on Bruker (400 MHz), chemical shifts were given on the delta scale as parts per million
(ppm) with tetramethylsilane (TMS) as the internal standard. Electron impact ionization mass
spectra were recorded on Agilent Technologies 5975C MSD detector at 70 eV. Purity of
compounds was monitored by TLC on silica Fyss coated aluminum plates (Merck) as
adsorbent and U.V. light and Iodine chamber as a visualizing agent.
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General procedure for the synthesis of 4-substituted chromen-2-one. 2(a-c)

A mixture of salicylaldehyde (50 mmol), 4-sustituted benzoylpropionic acid 1(a-c) (50
mmol), sodium acetate (60 mmol) and acetic anhydride (550 mmol) was heated to 90°C till
solid dissolved and again precipitated. The mixture was cooled to room temperature and then
quenched in 100gm crushed ice. Solid separated out. Conc. HCI (20 ml) added. The yellow
reaction mixture was heated to reflux for 3 hrs. The mixture was cooled to room temperature
and then filtered and wash with hot ethanol and dried to get solid. yield 45-52% .
3-(2-oxo0-2-phenylethyl)-2H-chromen-2-one.(2a) Yield 51% (6.74g) Yellow solid; M.P=
165-166 °C ; "H NMR (400 MHz, CDCls): & 4.27 (s, 2H), 7.30 -7.28 (dd, J = 8.0 Hz, 1H),
7.36-7.34 (d, J = 8.0 Hz, 1H), 7.53-7.46 (m,4 H), 7.62-7.58 (m, 1H), 7.70 (s, 1H), 8.07-8.05
(d, J=8.0 Hz, 2H); MS (ESI) (m/z): calcd for C;7H;,0s3, [M+H]", 265.28; found, 265.1;
3-(2-(4-bromophenyl)-2-oxoethyl)-2H-chromen-2-one.(2b) Yield 48% (8.24g) Yellow
solid; M.P= 162-166 °C ; "H NMR (400 MHz, CDCL): & 4.22 (s, 2H), 7.31 -7.27 (t, 1H),
7.36-7.34 (d, J = 8.0 Hz, 1H), 7.54-7.46 (m, 2H), 7.65-7.63 (d, J = 8.0 Hz, 2H), 7.70 (s, 1H),
7.94-7.92 (d, J = 8.0 Hz, 2H); MS (ESI) (m/z): calcd for C7H;;BrOs, [M+2]", 345.17; found,
345;

3-(2-(4-methoxyphenyl)-2-oxoethyl)-2H-chromen-2-one.(2¢) Yield 43% (6.33g) Yellow
solid; M.P=135-142 °C ; '"H NMR (400 MHz, CDCL3):  3.89 (s, 3 H), 4.22 (s, 2 H), 6.98-
6.96 (d, J= 8.0 Hz, 2 H), 7.29-7.25 (m, 1 H), 7.53-7.46 (m, 2 H), 7.70 (s, 1 H), 8.06-8.04 (d,
J=8.0 Hz, 2 H); MS (ESI) (m/z): calcd for C;gH;404, [M+H]", 295.3; found, 295.1;
General procedure for the synthesis of 4-substituted bromo chromen-2-one.3(a-c)

A solution of 4-substituted chromen-2-one 2(a-c) (20 mmol) in 50ml acetic acid was heated
to 65°C to get yellow solution. Bromine (22 mmol) was added drop wise at 65°C. After
completion of addition, solid precipitated. The reaction was completed as judged by thin
layer chromatography. The mixture was cooled to room temperature and then filtered and
wash with hot ethanol and dried to get solid. yield 85-90% .
3-(1-bromo-2-o0xo0-2-phenylethyl)-2H-chromen-2-one.(3a) Yield 85% (5.83g) white solid;
M.P= 156-159 °C ; "TH NMR (400 MHz, CDCl;): § 6.64 (s, 1H), 7.37 -7.31 (m, 2H), 7.65-
7.50 (m, 5H), 8.11-8.08 (m,2 H), 8.24 (s, 1H); MS (ESI) (m/z): calcd for C7H;;BrOs,
[M+2]", 345.17; found, 345;
3-(1-bromo-2-(4-bromophenyl)-2-oxoethyl)-2H-chromen-2-one.(3b) Yield 86% (7.26g)
off white solid; M.P=172-176 °C ; '"H NMR (400 MHz, CDCl3): ¢ 6.54 (s, 1H), 7.37 -7.32
(m, 2H), 7.60-7.56 (m, 2H), 7.66-7.64 (d, J = 8.0 Hz, 2H), 7.96-7.94 (d, J = 8.0 Hz, 2H),
8.82 (s, 1H) ; MS (ESI) (m/z): calcd for C,7H;oBr,03, [M+H]", 423.07; found, 422.9;
3-(1-bromo-2-(4-methoxyphenyl)-2-oxoethyl)-2H-chromen-2-one.(3¢) Yield 90% (6.72g)
white solid; M.P= 152-154 °C ; '"H NMR (400 MHz, CDCls): 6 3.89 (s, 3 H), 6.63 (s, 1 H),
6.99-6.97 (d, J = 8.0 Hz, 2 H), 7.37-7.30 (m, 2 H), 7.59-7.55 (m, 2 H), 8.09-8.07 (d, J = 8.0
Hz, 2 H), 8.24 (s, 1 H MS (ESI) (m/z): caled for C18H13BrO4, [M+H]", 374.2; found,
374.2;

General procedure for the synthesis of substituted imidazo[1,2-a]pyridine.5(a-n)

A mixture of substituted 2-aminopyridine 4 (a-e¢) (1.8 mmol) and 4-substituted bromo
chromen-2-one. 3(a-c) (1.5 mmol) in CHCI; (10 ml) was heated to reflux for 12 hrs. The
reaction was completed as judged by thin layer chromatography. The mixture was cooled to
room temperature and then filtered to remove insoluble materials. The filtrate was washed
with cold saturated aqueous NaHCO; and then H,O. The combined organic layer dried over
anhydrous Na,SO4 and then filtrated. After removing the solvent under reduced pressure, the
residue was purified by column chromatography to get solid. yield 35-55% .
3-(2-phenylimidazo[1,2-a]pyridin-3-yl)-2H-chromen-2-one.(5a) Yield 46% (0.23g) yellow
solid; M.P= 164-167 °C ; "H NMR (400 MHz, CDCl;): § 7.35 — 7.33 (t, 1H), 7.42-7.39 (t,
1H), 7.54-7.45 (m, SH), 7.76-7.73 (t, 1H), 7.84-7.82 (t, 1H), 7.89-7.88 (d, J = 8.0 Hz, 2H),
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8.01 (s,1H), 8.09-8.08 (d, J = 8.0 Hz, 1H), 8.60-8.59 (d, J = 8.0 Hz, 1H); MS (ESI)
(m/z):calcd for CooH14NO,, [M+H]+, 339.36; found, 339.1;
3-(6-bromo-2-phenylimidazo[1,2-a]pyridin-3-yl)-2H-chromen-2-one.(Sb)  Yield 42%
(0.26g) orange to yellow solid; M.P= 179-181 °C ; '"H NMR (400 MHz, CDCly): § 7.43 —
7.40 (t, 1H), 7.55-7.44 (m, 5H), 7.78-7.75 (t, 1H), 7.87-7.85 (m, 3H), 8.03 (s, 1H), 8.18
(s,1H), 8.51-8.50 (d, 1H) ; MS (ESI) (m/z): calcd for C,,H3BrN,O,, [M+2]", 419.25; found,
419.0;

3-(7-methyl-2-phenylimidazo[1,2-a]pyridin-3-yl)-2H-chromen-2-one.(5¢)  Yield 48%
(0.25g) yellow solid; M.P= 171-174 °C ; '"H NMR (400 MHz, CDCl;): § 2.59 (s, 3H), 7.15 —
7.14 (d, 1H), 7.41-7.38 (t, 1H), 7.53-7.45 (m, 5H), 7.75-7.72 (t, 1H), 7.87-7.86 (d, 2H), 7.94-
7.93 (d, 1H), 7.97 (s,1H), 8.36 (s, 1H); MS (ESI) (m/z): calcd for Cy3H;¢N,Os, [M+H]",
353.39; found, 353.1;
3-(6,8-dibromo-7-methyl-2-phenylimidazo[1,2-a]pyridin-3-yl)-2H-chromen-2-one.(5d)
Yield 36% (0.27g) light brown solid; M.P= 186-188 °C ; '"H NMR (400 MHz, CDCL): §
2.63 (s, 3H), 7.48 — 7.40 (m, 4H), 7.55-7.54 (d, 2H), 7.77-7.74 (t, 1H), 7.87-7.86 (m, 2H),
8.20 (s,1H), 8.47 (s, 1H); MS (ESI) (m/z): calcd for Co3H4BrN,O,, [M+2]", 509.94; found,
510.7;

3-(2-(4-bromophenyl)imidazo[1,2-a]pyridin-3-yl)-2H-chromen-2-one.(Se)  Yield 48%
(0.23g) yellow solid; M.P= 158-162 °C ; '"H NMR (400 MHz, CDCls): & 6.89 — 6.85 (t, 1H),
7.37-7.30 (m, 3H), 7.52-7.46 (m, 3H), 7.71-7.61 (m, 4H), 7.80 (s,1H), 7.89-7.87 (d, J = 8.0
Hz, 1H) ; MS (ESI) (m/z):calcd for C,H;3BrN,O», [M]", 416.02; found, 416.7;
3-(6-bromo-2-(4-bromophenyl)imidazo[1,2-a]pyridin-3-yl)-2H-chromen-2-one.(5f) Yield
43% (0.25g) yellow solid; M.P= 191-193 °C ; '"H NMR (400 MHz, DMSO): § 7.42 — 7.40
(t, 1H), 7.58-7.50 (m, 4H), 7.75-7.68 (m, SH), 8.32 (s,1H), 8.83 (s, 1H) ; MS (ESI) (m/z):
calcd for Cy,H»,BrN,O,, [M+1]+, 496.17; found, 497.0;
3-(2-(4-bromophenyl)-7-methylimidazo[1,2-a]pyridin-3-yl)-2H-chromen-2-one.(5g)
Yield 44% (0.22g) brown solid; M.P= 186-187 °C ; '"H NMR (400 MHz, CDCLs): 5 2.44 (s,
3H), 6.71 — 6.68 (dd, 1H), 7.36-7.32 (t, 1H), 7.48-7.44 (m, 5H), 7.61-7.59 (d, J= 8.0 Hz, 2H),
7.66-7.62 (t, 1H), 7.77-7.75 (d, 1H), 7.78 (s,1H); MS (ESI) (m/z): calcd for C3H;5sBrN,O,,
[M]", 431.28; found, 431.0;
3-(6-bromo-2-(4-bromophenyl)-7-methylimidazo[1,2-a]pyridin-3-yl)-2H-chromen-2-
one.(5h) Yield 42% (0.25g) light green solid; M.P= 194-196 °C ; '"H NMR (400 MHz,
CDCl): 6 2.58 (s, 3H), 7.42 — 7.40 (t, 1H), 7.54-7.48 (m, 4H), 7.56-7.55 (d, J = 8.0 Hz, 2H),
7.71-7.69 (d, J = 8.0 Hz, 2H), 7.75-7.72 (t, 1H), 7.99 (s, 1H), 8.15 (s, 1H); MS (ESI) (m/z):
calcd for Cy3H4Br;N,O,, [M+2]+, 509.94; found, 510.7;
3-(6,8-dibromo-2-(4-bromophenyl)-7-methylimidazo[1,2-a]pyridin-3-yl)-2H-chromen-2-
one.(5i) Yield 38% (0.26g) light green solid; M.P= 211-214 °C ; "H NMR (400 MHz,
CDCl): 6 2.68 (s, 3H), 7.38 — 7.434 (t, 1H), 7.50 — 7.46 (m, 4H), 7.63-7.61 (d, J = 8.0 Hz,
2H), 7.69-7.65 (t, 1H), 7.78 (s,1H), 8.02 (s, 1H); MS (ESI) (m/z): calcd for C,3H3Br;N>0,, ,
[M+2]", 589.07; found, 590.9;
3-(2-(4-methoxyphenyl)imidazo[1,2-a|pyridin-3-yl)-2H-chromen-2-one.(5j) Yield 85%
(5.83g) yellow solid; M.P= 178-182 °C "H NMR (400 MHz, CDCls): 5 3.81 (s, 3H), 6.86 —
6.81 (td, 1H), 6.90-6.88 (d, J = 8.0 Hz, 2H), 7.34-7.29 (m, 2H), 7.49-7.43 (m, 2H), 7.70-7.61
(m, 3H), 7.82 (s,1H), 7.88-7.86 (td, J = 8.0 Hz, 1H); MS (ESI) (m/z):calcd for C,3HsN,O3,
[M+H]", 369.1; found, 369.1;
3-(6-bromo-2-(4-methoxyphenyl)imidazo[1,2-a]pyridin-3-yl)-2H-chromen-2-one.(5k)
Yield 86% (7.26g) light green solid; M.P= 183-184 °C 'H NMR (400 MHz, CDCls):  3.81
(s, 3H), 6.90-6.88 (d, J = 8.0 Hz, 2H), 7.36-7.31 (m, 2H), 7.50-7.44 (m, 2H), 7.59-7.56 (dd,
1H), 7.82 (s,1H), 7.98 (m, 1H); MS (ESI) (m/z): calcd for C3H;sBrN,Os, [M+2]", 449.28;
found, 449.0;
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3-(2-(4-methoxyphenyl)-7-methylimidazo[1,2-a|pyridin-3-yl)-2H-chromen-2-one.(5I)
Yield 90% (6.72g) light green solid; M.P= 163-166 °C ; '"H NMR (400 MHz, CDCl;): § 2.43
(s, 3H), 3.80 (s, 3H), 6.68 — 6.66 (dd, 1H), 6.89-6.87 (d, J = 8.0 Hz, 2H), 7.33-7.29 (m, 1H),
7.47-7.41 (m, 3H), 7.63-7.59 (m, 1H), 7.67-7.64 (d, J = 8.0 Hz, 2H), 7.76-7.74 (d,1H), 7.79
(s, 1H); MS (ESI) (m/z): calcd for Cy4H 3N, O3, [M+H]+, 383.1; found, 383.1;
3-(6-bromo-2-(4-meth0xyphenyl)-7-methylimidazo[1,2-a]pyridin-3-?/l)-ZH-chromen-Z-
one.(5m) Yield 86% (7.26g) light green solid; M.P= 170-174 °C ; 'H NMR (400 MHz,
CDCl;): 0 2.48 (s, 3H), 3.80 (s, 3H), 6.89-6.87 (d, J = 8.0 Hz, 2H), 7.34-7.31 (m, 1H), 7.53-
7.43 (m, 3H), 7.65-7.63 (m, 3H), 7.80 (s,1H), 8.02 (s, 1H);MS (ESI) (m/z): calcd for
C24H17BI'N203, [M+2]+, 463.3 1; fOLlIld, 4630,
3-(6,8-dibromo-2-(4-methoxyphenyl)-7-methylimidazo[1,2-a]pyridin-3-yl)-2H-chromen-
2-one.(5n) Yield 90% (6.72g) yellow solid; M.P=192-194 °C "H NMR (400 MHz, CDCl;):
0 2.68 (s, 3H), 3.80 (s, 3 H), 6.89-6.87 (d, J = 8.0 Hz, 2H), 7.35-7.31 (td, 1H), 7.49-7.43 (m,
2H), 7.68-7.62 (m, 3H), 7.79 (s,1H), 8.00 (s, 1H); MS (ESI) (m/z): calcd for C4H;6Br,N,0s3,
[M+H]", 541.2; found, 540.9;
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