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Abstract Numerous studies have shown that conjugated imidazo[1,2-a]pyridine derivatives possess various kinds of
biological activities, including antibacterial properties. In this work, we designed and synthesized fifteen (15)
imidazo[1,2-a]pyridine-chalcone derivatives (4a-0) and studied their antibacterial activity. These compounds were
obtained by Claisen-Schmidt condensation between imidazo[1,2-a]pyridine-3-carbaldehyde derivatives (2a-b and 3)
and acetophenone derivatives in the presence of sodium hydroxide (NaOH). The synthesized compounds were
characterized by NMR spectroscopic analyses (*H, *3C NMR). The antibacterial activity of these 15 derivatives was
determined against Escherichia Coli strain by disc diffusion method. The results showed that three (3) of these 3-
imidazo[1,2-a]pyridinyl-1-arylpropenone (4e, 4n and 40) derivatives were active with inhibition diameters between
8 and 15 mm. The 4e compound was the most potent with a diameter of 15 mm.

Keywords imidazo[1,2-a]pyridine, arylpropenone, NMR spectroscopic analyses antibacterial, inhibition diameter
Introduction

Infectious diseases are the leading causes of death worldwide and especially in Africa [1,2]. Germs that are
responsible for these diseases include bacteria, parasites, viruses and fungi [3-8]. It continues to be a challenge that
most drugs used in the treatment of these diseases face drug resistance developed by infectious germs. This
phenomenon of resistance makes the fight against infections a public health issue. The imidazopyridine scaffold and
chalcones have been the focus of several research projects. Imidazopyridine, an aromatic N-containing heterocycle
derived from type a conflation between pyridine and imidazole, is known for its good antinfectious activities
including antibacterial[9,10], antifungal[11,12], anthelminthic[13], antimalarial[14], and antituberculosis[15].
Chalcones are naturally occurring o,B-ethylene carbonylated organic compounds that are precursors to flavonoids
and isoflavonoids[16]. These compounds have been described for their antibacterial[17], antiviral[18],
anticancer[19], and antimalarial activities [3].

To make our contribution to the research of new effective molecules to fight against infections, we have synthesized
derivatives of 3-imidazo [1,2-a]pyridinylchalcone and studied their antibacterial activities.
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Material and Methods

Chemistry Material

All reagents and solvents were purchased at the highest commercial quality and used without further purification
unless otherwise noted. All anhydrous solvents, reagent grade solvents for chromatography and starting materials
were purchased at the highest commercial quality from either Aldrich Chemical or Fisher Scientific. The reactions
were monitored by TLC on precoated Merck 60 F,., silica gel plates and visualized using UV-Lamp (6 W, 254 nm
and/or 365 nm) or KMnOQj4 solution followed by heating. Unless otherwise indicated, *H and *3C NMR spectra were
recorded either on a Bruker Advance at 300 and 75 MHz. The spectra were internally referenced to the residual
proton solvent signal. Residual solvent peaks were taken as reference (CDCl;: 7.26 ppm, (DMSO-d6: 2.50 ppm) at
room temperature. For *H NMR assignments, the chemical shifts are given in ppm on the ¢ scale. Multiplicities are
described as s (singlet), d (doublet), dd (doublet of doublets), t (triplet), g (quartet), m (multiplet) and coupling
constants, J are reported in Hz. Solid compound melting points were measured using a Kofler bench.

General synthetic methods of compounds 2a, b

A round bottom flask was charged with 1.5 mL of DMF at 0°C, 2.3 mmol (2.3eq) of POCls. The mixture was stirred
at room temperature for 15 minutes. After the color disappears in the solution, Immol (leq) of imidazo[1,2-
a]pyridine derivatives (1a or 1b) was added. The mixture was warmed up and held at 80°C for 5 hours. Then the
reaction medium was neutralized by a saturated solution of hydrogenocarbonate sodium (NaHCOs3). The mixture
was extracted with DCM. The organic layer was dried over Na,SOs, filtered and purified by silica chromatographic
column (Hexane/AcOEt: 80/20).

2-phenyl-H-imidazo[1,2-a]pyridine-3-carbaldehyde (2a)

White crystals, yield = 71%, m.p = 159-161°C. 'H NMR (300 MHz, CDCls) § 10.10 (s, 1H, CH=0), 9.70 (dt, J =
6.8, 1.1 Hz, 1H, Ha), 7.86 (dd, J=7.4, 5.4, 2.1 Hz, 3H, Har), 7.65 - 7.52 (m, 4H, Har), 7.16 (td, J = 6.9, 1.1 Hz, 1H,
Har) ; BC NMR (75 MHz, CDCl3) & 179.64, 158.37, 147.78, 132.39, 130.44, 129.86, 128.92, 128.85, 120.78,
117.48, 115.32 .

6-chloro-2-phenyl-H-imidazo[1,2-a]pyridine-3-carbaldehyde (2b)

Yellow crystals, yield = 80%, m.p = 150-152°C. *H NMR (300 MHz, CDCls3) & 10.10 (s, 1H, CH=0), 9.80 — 9.76
(m, 1H, Has), 7.86 (d, J = 4.2 Hz, 1H, Ha/), 7.84 (d, J = 2.2 Hz, 1H, Ha/), 7.78 (d, J = 8.9 Hz, 1H, Ha,), 7.60 (d, J =
2.1 Hz, 1H, Hay), 7.59 — 7.54 (m, 3H, Ha) ; 3C NMR (75 MHz, CDCl3) § 179.75, 158.40, 146.02, 131.97, 131.58,
130.09, 129.77, 129.01, 126.78, 123.54, 120.84, 117.67.

Synthetic method of 2-chloro-H-imidazo[1,2-a]pyridine-3-carbaldehyde (3)

White crystals, yield = 85%, m.p = 120-122°C. 'H NMR (300 MHz, CDCls) § 9.99 (s, 1H, CH=0), 9.49 (dt, J = 6.8,
1.1 Hz, 1H, Has), 7.71 (dd, J = 9.0, 1.0 Hz, 1H, Has), 7.65 — 7.57 (m, 1H, Har), 7.18 (td, J = 6.9, 1.2 Hz, 1H, Ha/) ;
13C NMR (75 MHz, CDCl3) 6 177.21, 147.51, 146.25, 130.92, 128.09, 118.79, 117.07, 116.03.

General synthesis method of compounds 4a-o

In a round bottom flask containing 1.5 mL of DMF, 2.3 mmol (2.3eq) of POCI; were added dropwise at 5°C. The
mixture was left at room temperature under magnetic agitation for 15 minutes. After discoloration of the solution,
Immol (1eq) of 2-chloroimidazo[1,2-a]pyridine (2) was added. The mixture was kept at room temperature for 2
hours. The reaction medium was dumped into ice water and the formed precipitate was filtered. The residue formed
was dissolved in DCM and extracted with the same solvent. The organic layer was dried with Na,SO. and filtered.
The obtained residue was purified by silica gel chromatography (Hexane/ethyl acetate: 70/30).
3-(2-chloro-H-imidazo[1,2-a]pyridin-3-yl)-1-phenylprop-2-en-1-one (4a)

Yellow crystals, yield = 94%, m.p = 189-192°C. 'H NMR (300 MHz, CDCls) § 8.54 (d, J = 6.9 Hz, 1H, Ha/), 8.28
(d, J = 15.5 Hz, 1H, Hs), 7.84 — 7.74 (m, 3H, Har and H,), 7.62 (dd, J = 8.1, 1.5 Hz, 1H, Hay), 7.59 — 7.37 (m, 6H,
Har), 7.09 (td, J = 6.9, 1.2 Hz, 1H, Ha/), 7.00 (dd, J = 8.4, 1.0 Hz, 1H, Ha,), 6.93 — 6.82 (m, 1H, Har) ; 3C NMR (75
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MHz, CDCls) 6 193.06, 163.64, 152.70, 147.79, 136.25, 133.99, 130.41, 129.66, 129.35, 129.20, 129.00, 127.55,
125.39, 120.21, 118.92, 118.77, 118.53, 115.33, 114.56.
3-(2-chloro-H-imidazo[1,2-a]pyridin-3-yl)-1-(2-hydroxyphenyl)prop-2-en-1-one (4b)

Orange crystals, yield = 81%, m.p = 236-238°C. 'H NMR (300 MHz, CDCls) § 8.39 (d, J = 7.0 Hz, 1H, Ha/), 8.16
(d, J=15.4 Hz, 1H, Hs), 8.01 (d, J = 15.4 Hz, 1H, H,), 7.93 (dd, J = 8.1, 1.5 Hz, 1H, Ha), 7.66 (d, J = 9.0 Hz, 1H,
Har), 7.56 — 7.40 (m, 2H, Har), 7.16 — 6.94 (m, 3H, Ha/) ; *C NMR (75 MHz, CDCls) & 193.03, 163.64, 136.47,
129.46, 127.82, 126.49, 123.90, 119.03, 118.68, 117.85, 117.14, 114.78.
3-(2-chloro-H-imidazo[1,2-a]pyridin-3-yl)-1-(4-methoxyphenyl)prop-2-en-1-one (4c)

Yellow crystals, yield = 95%, m.p = 202-204°C. *H NMR (300 MHz, CDCls) 8.36 (d, J = 6.6 Hz, 1H, Ha/), 8.14 —
8.00 (m, 3H, Har and Haz), 7.92 (d, J = 15.6 Hz, 1H, Hy), 7.63 (d, J = 8.8 Hz, 1H, Har), 7.45 — 7.34 (m, 1H, Ha/), 7.07
(d, J = 6.5 Hz, 1H, Ha/), 7.00 (d, J = 8.6 Hz, 2H, Ha), 3.90 (s, 3H, OCHj3) ; *C NMR (75 MHz, CDCls) § 187.82,
163.59, 144.89, 131.04, 130.78, 127.23, 125.27, 123.85, 119.17, 117.68, 116.95, 114.43, 113.97, 55.55.
3-(2-chloro-H-imidazo[1,2-a]pyridin-3-yl)-1-(4-fluorophenyl)prop-2-en-1-one (4d)

Yellow crystals, yield = 90%, m.p = 208-210°C. *H NMR (300 MHz, CDCls) & 8.37 (d, J = 6.9 Hz, 1H, Ha/), 8.15 -
8.04 (m, 3H, Har and Ha), 7.89 (d, J = 15.5 Hz, 1H, Hy), 7.68 — 7.62 (m, 1H, Har), 7.24 (dd, J = 7.0, 4.2 Hz, 1H,
Har), 7.18 (dd, J = 6.8, 4.8 Hz, 1H, Ha), 7.09 (td, J = 6.9, 1.2 Hz, 1H, Ha/) ; **C NMR (75 MHz, CDCls) § 187.88,
145.11, 139.79, 131.10, 130.98, 127.52, 126.18, 123.86, 118.44, 117.78, 116.02, 115.73, 114.61.
3-(2-chloro-H-imidazo[1,2-a]pyridin-3-yl)-1-(4-aminophenyl)prop-2-en-1-one (4e)

Yellow crystals, yield = 88%, m.p = 262-264°C. 'H NMR (300 MHz, CDCls) § 8.98 (d, J = 6.9 Hz, 1H, Ha/), 7.98 —
7.88 (M, 3H, Har and Hs), 7.84 (d, J = 15.8 Hz, 1H, H,), 7.71 (d, J = 8.9 Hz, 1H, Ha;), 7.62 — 7.51 (m, 1H, Ha,), 7.23
(td, J = 6.9, 1.1 Hz, 1H, Ha), 6.65 (d, J = 8.7 Hz, 2H, Ha), 6.19 (s, 2H, NH2) ; 3C NMR (75 MHz, CDCls) 5
185.67, 154.40, 144.92, 139.04, 131.46, 128.57, 127.17, 125.70, 124.70, 118.79, 117.11, 116.99, 115.26, 113.27.
3-(2-chloro-H-imidazo[1,2-a]pyridin-3-yl)-1-(3-hydroxyphenyl)prop-2-en-1-one (4f)

Yellow crystals, yield = 75%, m.p = 216-218°C. 'H NMR (300 MHz, CDCls) & 9.84 (s, 1H, OH), 9.03 (d, J = 6.8
Hz, 1Har), 8.05 (d, J = 15.7 Hz, 1H, Hs), 7.83 (d, J = 15.7 Hz, 1H, Hy), 7.74 (d, J = 8.9 Hz, 1Ha/), 7.60 (1, J = 7.2
Hz, 2Har), 7.47 (s, 1Har), 7.40 (t, J = 7.8 Hz, 1Ha/), 7.26 (t, J = 6.8 Hz, 1Ha/), 7.07 (d, J = 6.5 Hz, 1Ha/) ; *C NMR
(75 MHz, CDCl3) & 188.77, 158.22, 145.31, 139.97, 139.58, 130.41, 129.14, 127.37, 126.81, 120.72, 119.77,
117.94,117.18, 116.86, 115.48, 114.93.
3-(2-chloro-H-imidazo[1,2-a]pyridin-3-yl)-1-(4-methylphenyl)prop-2-en-1-one (4g)

Yellow crystals, yield = 50%, m.p = 206-208°C. *H NMR (300 MHz, CDCls) § 8.37 (d, J = 6.9 Hz, 1H, Ha), 8.07
(d, J = 15.6 Hz, 1H, H3), 7.98 (d, J = 8.2 Hz, 2H, Ha,), 7.92 (d, J = 15.6 Hz, 1H, Hy), 7.64 (d, J = 9.0 Hz, 1H, Ha/),
7.46 —7.36 (M, 1H, Ha), 7.33 (d, J = 8.0 Hz, 2H, Ha/), 7.07 (td, J = 6.9, 1.1 Hz, 1H, Ha/), 2.44 (d, J = 7.0 Hz, 3H,
CHs) ; ®C NMR (75 MHz, CDCls) § 189.07, 143.89, 135.60, 129.46, 128.60, 127.31, 125.64, 123.89, 119.19,
117.72, 114.49, 21.74.

3-(2-chloro-H-imidazo[1,2-a]pyridin-3-yl)-1-(4-bromophenyl)prop-2-en-1-one (4h)

Yellow crystals, yield = 82%, m.p = 216-218°C. *H NMR (300 MHz, CDCls) § 8.39 (d, J = 6.9 Hz, 1H, Ha/), 8.11
(d, 3 = 15.5 Hz, 1H, Ha3), 7.99 — 7.92 (m, 2H, Har), 7.88 (d, J = 15.5 Hz, 1H, Hy), 7.74 — 7.61 (m, 3H, Ha/), 7.51 —
7.40 (m, 1H, Ha), 7.12 (td, J = 6.9, 1.2 Hz, 1H, Ha/) ; ¥C NMR (75 MHz, CDCls) § 188.40, 145.18, 139.99,
136.89, 132.05, 129.95, 128.11, 127.64, 126.46, 123.89, 118.14, 117.80, 116.81, 114.68.
1-(2-hydroxyphenyl)-3-(2-phenyl-H-imidazo[1,2-a]pyridin-3-yl)prop-2-en-1-one (4i)

Yellow crystals, yield = 65%, m.p = 100-102°C. *H NMR (300 MHz, CDCls) 8.54 (d, J = 6.9 Hz, 1H, Ha/), 8.28 (d,
J =155 Hz, 1H, Hs), 7.84 — 7.74 (m, 3H, Har and Hy), 7.62 (dd, J = 8.1, 1.5 Hz, 1H, Ha), 7.59 — 7.37 (m, 6H, Ha),
7.09 (td, J = 6.9, 1.2 Hz, 1H, Ha/), 7.00 (dd, J = 8.4, 1.0 Hz, 1H, Ha/), 6.93 — 6.82 (m, 1H, Ha/) ; *C NMR (75
MHz, CDCls) 6 193.06, 163.64, 152.70, 147.79, 136.25, 133.99, 130.41, 129.66, 129.35, 129.20, 129.00, 127.55,
125.39, 120.21, 118.92, 118.77, 118.53, 115.33, 114.56.
1-(4-methoxyphenyl)-3-(2-phenyl-H-imidazo[1,2-a]pyridin-3-yl)prop-2-en-1-one (4j)

Yellow crystals, yield = 60%, m.p = 112-114°C. 'H NMR (300 MHz, CDCls) § 8.54 (d, J = 6.9 Hz, 1H, Ha/), 8.20
(d, 3 = 15.7 Hz, 1H, H3), 7.95 (t, J = 10.2 Hz, 2H, Ha), 7.87 — 7.73 (m, 3H, Harand H, ), 7.59 — 7.45 (m, 4H, Ha),
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7.40 (dd, J = 8.3 Hz, 1H, Ha/), 7.06 (dd, J = 6.9, 5.9 Hz, 1H, Ha/), 6.95 (dd, J = 9.2, 2.3 Hz, 2H, Ha), 3.88 (s, 3H,
OCHj3) ; 3C NMR (75 MHz, CDCl3) & 187.96, 163.39, 134.11, 131.17, 130.59, 129.51, 129.14, 128.95, 128.80,
126.78, 125.15, 118.32, 117.80, 114.04, 113.88, 55.52.
3-(6-chloro-2-phenyl-H-imidazo[1,2-a]pyridin-3-yl)-1-phenylprop-2-en-1-one (4k)

Yellow crystals, yield = 73%, m.p = 150-152°C. 'H NMR (300 MHz, CDCls3) 6 8.54 (d, J = 1.2 Hz, 1H, Ha/), 8.14
(d, 3 =15.8 Hz, 1H, Hs), 7.91 (dd, J = 5.2, 3.3 Hz, 2H, Ha/), 7.78 (dd, J = 4.9, 2.9 Hz, 1H, Har), 7.74 (d, J = 15.8
Hz, 1H, Hy), 7.72 — 7.66 (M, 1H, Har), 7.60 — 7.44 (m, 7H, Ha,), 7.35 (dd, J = 9.5, 2.0 Hz, 1H, Ha); *C NMR (75
MHz, CDCls) & 189.51, 151.88, 145.54, 138.05, 133.60, 132.92, 129.42, 129.29, 129.24, 128.89, 128.73, 128.35,
128.07, 125.79, 123.10, 122.41, 118.84, 118.57.
3-(6-chloro-2-phenyl-H-imidazo[1,2-a]pyridin-3-yl)-1-(2-hydroxyphenyl)prop-2-en-1-one (4)

Orange crystals, yield = 75%, m.p = 196-198°C. 'H NMR (300 MHz, CDCls) § 8.54 (d, J = 1.2 Hz, 1H, Ha), 8.21
(d, J =15.6 Hz, 1H, H3), 7.81 — 7.68 (m, 3H, Har and Hy), 7.63 — 7.45 (m, 6H, Har), 7.39 (dd, J = 9.5, 1.9 Hz, 1H,
Har), 7.05 — 6.99 (m, 1H, Ha), 6.94 — 6.86 (m, 1H, Ha/) ; **C NMR (75 MHz, CDCls) § 192.82, 163.59, 152.46,
145.74, 136.36, 133.57, 129.51, 129.42, 129.14, 128.96, 128.41, 122.99, 122.64, 119.98, 118.91, 118.71, 118.66,
116.80.

3-(6-chloro-2-phenyl-H-imidazo[1,2-a]pyridin-3-yl)-1-(4-methoxyphenyl)prop-2-en-1-one (4m)

Yellow crystals, yield = 60%, m.p = 184-186°C. *H NMR (300 MHz, CDCls) § 8.56 (d, J = 1.2 Hz, 1H, Ha), 8.14
(d, J = 15.8 Hz, 1H, Hs), 7.94 (d, J = 8.9 Hz, 2H, Ha/), 7.81 (dd, J = 7.9, 1.5 Hz, 2H, Har and Hy), 7.70 (t, J = 8.1
Hz, 1H, Har), 7.59 — 7.45 (m, 4H, Ha/), 7.41 — 7.32 (m, 1H, Ha), 6.99 (d, J = 8.9 Hz, 2H, Ha/), 3.91 (s, 3H, OCHy) ;
13C NMR (75 MHz, CDCls) & 187.72, 163.54, 151.33, 145.36, 133.73, 130.93, 130.67, 129.39, 129.14, 128.87,
128.45, 127.84, 122.96, 122.27, 119.14, 118.70, 118.54, 113.95, 55.54.
1-(4-aminophenyl)-3-(6-chloro-2-phenyl-H-imidazo[1,2-a]pyridin-3-yl)prop-2-en-1-one (4n)

Yellow crystals, yield = 75%, m.p = 210-212°C. *H NMR (300 MHz, DMSO-d6) 6 9.10 (d, J = 1.2 Hz, 1H, Ha/),
7.94 (d, J =15.8 Hz, 1H, H3), 7.88 — 7.79 (m, 3H, Ha), 7.78 — 7.69 (m, 3H, 2Har and Hy), 7.64 — 7.48 (m, 4H, Ha),
6.62 (d, J=8.7 Hz, 2H, Hay), 6.16 (s, 2H, NH,) ; *C NMR (75 MHz, DMSO-d6) § 186.02, 154.32, 150.51, 145.20,
134.18, 131.55, 129.67, 129.24, 128.43, 127.08, 125.74, 125.42, 121.52, 120.42, 119.25, 118.42, 113.15.
3-(6-chloro-2-phenyl-H-imidazo[1,2-a]pyridin-3-yl)-1-(3-nitrophenyl)prop-2-en-1-one (40)

Yellow crystals, yield= 55%, m.p = 188-190°C. *H NMR (300 MHz, CDCl3) § 8.70 (t, J = 1.9 Hz, 1H, Ha/), 8.57
(d, J=1.2 Hz, 1H, Ha), 8.45 (ddd, J = 8.2, 2.2, 1.0 Hz, 1H, Ha/), 8.28 — 8.25 (m, 1H, Ha), 8.22 (d, J = 15.7 Hz, 1H,
Ha), 7.82 — 7.68 (M, 4H, Har), 7.62 — 7.55 (M, 3Ha), 7.49 — 7.40 (M, 2H, Ha: and H,) ; ¥C NMR (75 MHz, CDCl3)
§ 187.18, 159.19, 156.09, 139.45, 138.54, 133.90, 130.48, 129.98, 129.64, 129.39, 129.06, 128.66, 127.08, 123.54,
123.16, 123.03, 122.80, 118.71, 118.49, 116.90.

Materials of Biology

The antibacterial activity assessment of imidazo[1,2-a]pyridinechalcone derivatives was conducted on an E. coli
1289 strain. That strain was provided by the Microbiology Laboratory of the National Center of Floristics (CNF) of
Université Felix Houphouét Boigny de Cocody. The disk diffusion method [20] was used to evaluate this activity.

Preparation of chemical compounds

A 1000 pg/mL stock solution was prepared by dissolving 1 mg of substance in 1 mL of a 50/50 DMSO/distilled
water mixture. Then, this solution was put in a water bath for 10 minutes at 45°C. After warming, the solution was
homogenized by a vortex mixer and it was left for 24 hours at room temperature. The stock solution was then diluted
to a concentration of 500 pg/mL.

Preparation of bacterial inoculum

The bacteria to be tested were transplanted to chromogenic E. coli agar for E. coli strains and then incubated at 37°C
for 24 hours to obtain young and well-isolated colonies. After incubation, one or two (1-2) well-isolated and
perfectly identical bacterial colonies were collected using a platinum loop and then emulsified in a tube containing 2
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mL of physiological water and stirred in the vortex mixer. The inoculum density was adjusted to 0.5 Mac Farland
using DENSIMAT.

Seeding and deposition of disks

0.1 mL of the bacterial inoculum was inoculated on a Muller Hinton agar surface and homogenously spread. A disk
of 6 mm diameter from sterile blotting paper was impregnated with a volume of 20 puL of the chemical compound
added with 10% DMSO of varying concentrations. Two controls were performed, negative control with 20 pL of
sterile distilled water in the presence of 10% DMSO and an antibiotic disc as a positive control. These discs were
then deposited on the surface of the Muller Hinton agar.

Incubation
The boxes were left for one hour at room temperature and incubated at 37°C for 18 to 24 hours. After incubation,
the inhibition diameter was measured in millimeters (disc included) using a caliper.

Result and Discussions

Chemistry

The synthesis of compounds 1la-b and 2 was carried out following the method shown in Scheme 1. The synthesis of
compounds 2a-b was carried out in two steps starting with phenacyl (1). First, phenacyl reacts in a solvent-free
system via substitution reaction and intramolecular cyclization with 2-aminopyridine or 2-amino-5-chloropyridine at
60°C to form 2-phenylimidazo[1,2-a]pyridine (la-b) as described by Zhu et al. [21]. Then, we synthesized 2-
chloroimidazo[1,2-a]pyridine (2) in two steps inspired by the work done by Maxwell et al. [22].

NH2 BI"
/@( ' ©)‘\/ /@4\,\1/)_@
N ° N
R = 60°C R; DS

Ry=H, ClI

o NH c” coH AN Pt
- Cl
| X N~_-COzH toluene

_N EtzN, EtOH
Scheme 1: Synthesis of 2-phenyl-H-imidazo[1,2-a]pyridine (1a-b) and 2-ch|oro—H—|mldazo[l,Z—a]pyrldme (2

Compounds 1a-b and 2 underwent a Vilsmeier-Haack formylation reaction to give compounds 2a-b and 3. Finally,
compounds 2a-b and 3 were reacted with methyl ketone following a Claisen-Schmidt condensation reaction in basic
medium to yield 3-imidazo[1,2-a]pyridinylchalcones derivatives 4a-o (Scheme 2). After silica gel chromatography,
4a-0 were isolated with yields ranging from 60% to 95%. Interestingly, we observed that conversion yields of 4a-h
compounds were higher than those of the 4f-o compounds. This could be due to the chlorine in position -2 of
compound 2 would create a smaller steric hindrance compared to the phenyl in the same position -2 of compounds
2a-b.
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R
AN
=
POCI3
Po oSt
DMF/ NaOH tBuOH
80°C
1a-b, 2 orrt

R1 H, R2 = CGH5 2a
= Cl, R, = CgHs, 2b
R1 H, R;=Cl, 3

4a-o

=H, Cl
R2 = C6H51 Cl

R3 = Halogenide, alkyl,

Scheme 2: Synthesis of imidazo[1,2-a]pyridine-chalcone derivatives
The 'H and C NMR spectra of compounds 2a-b and 3 are consistent and agreed with the proposed structures.
Indeed, on the *H NMR spectra, the presence of the proton peak signals of the group CH=0 was observed in the
zone of 10.10 ppm and 9.99 ppm for the compounds 2a-b and 3 respectively. In the 3C NMR spectra, the carbon
peak of the CH=0 group for compounds 2a and 2b was observed at 179 ppm, while for compound 3, it resonated at
177.21 ppm. The coupling constants of the ethylene protons around 15 Hz show that the 4a-o compounds are in
trans configuration [19].

Biology
Agar Diffusion Test
Sensitivity tests of the fifteen (15) imidazo [1,2-a]pyridinechalcone derivatives were performed to determine their
antibacterial activity. The results are resumed below in table 1:
Table 1: antibacterial activity of 3-imidazo[1,2-a]pyridine-chalcone derivatives
- Means no sensibility on the E. Coli strain

Compounds General structure R1 R2 Rs Inhibition
diameter (mm)

4a H Cl H -
4b H Cl 2-OH -
4c H Cl 4-OCH; -
4d H cl 4-F -
4e H Cl 4-NH; 15
4f Za S\ H Cl 3-OH -
49 “_ N / R> H Cl 4-CHs -
4h Ry H Cl 4-Br -

4j V4 H CsHs 2-OH -
4j — H CsHs 4-OCHg3 -
4k Cl CsHs H -

/

4l o\ YRy Cl CHs  2-OH -
4m Cl C6H5 4-OCH3 -
4n Cl C6H5 4-NH; 11
40 Cl CeHs 3-NO; 8

N

WL
k=

ol
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According to Ponce et al. [23], the compound is designated as non-sensitive when its inhibition diameter is less than
8 mm. When this diameter is between 9 and 14 mm, the compound is called sensitive, and when the diameter is
between 15 and 19 mm, the compound is considered very sensitive. Beyond 20 mm, the compound is described as
extremely sensitive. The determination of inhibition diameters allows an estimation of the sensitivity of the bacterial
strain against the tested compounds. Thus, the results of this study showed that the majority of these imidazo[1,2-
a]pyridinechalcone derivatives did not possess a diameter greater than or equal to 8 mm vs. E. Coli. Structural
variations around the benzene scaffold of 3-imidazo[1,2-a]pyridinyl-1-arylpropenone consisted of the introduction
of various alkyl, hydroxyl, amino, or halogenide modulators. These activity modulators are indeed known as entities
capable to improve anti-infectious performance in the series of chalcones [24]. Thus, it appears that the presence of
methyl, hydroxyl, methoxy or amino groups on the benzene ring did not improve the antibacterial activities as are
expected in the majority of cases. However, the compounds 4e, 4n and 40 were substituted by amino (NH.) and
nitro (NO.) induced activity concerning E. coli. Compound 4e is the most potent, of the compounds studied,
exhibiting a 15 mm inhibition diameter when exposed to E. coli.

Conclusion

This work resulted in the development of fifteen (15) imidazo [1,2-a]pyridine-based chalcone derivatives. The
structures of the synthesized compounds were characterized by (*H and *3C) NMR spectroscopy. The antibacterial
activity of the compounds 4a-0 was determined by the method of disk diffusion on E. coli. The 4e, 4n and 40
compounds exhibited antibacterial activity. The compound 4e was the most potent with a diameter of 15 mm.
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