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1. Introduction
Imidazole moiety fused with the pyridine ring called
imidazopyridine, is significant biologically active nitrogen
containing heterocyclic compound. [1] Amongst the various
Imidazopyridine derivatives, the imidazole [1,2-a] pyridine
scaffold is the most important in the part of natural products

and pharmaceuticals. From the current literature survey,
Imidazopyridine derivatives show a wide range of
biological activities, e.g. antitumor, anti-apoptotic,
antifungal, antibacterial, anti-inflammatory, antipyretic,
antiviral,  antiprotozoal, analgesic, hypnoselective [2–12]
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They also used as GABA and benzodiazepine receptor
agonists, cardiotonic agents and β-amyloid development
inhibitors. [13–16] There are several drugs such as
zolpidem [17], alpidem, olprinone [18], zolimidine [19],
necopidem and saripidem [20] obtainable in the market
which contains imidazo [1,2-a] pyridine moiety. The
optically active GSK812397 is a drug for the treatment of
HIV infection. [21] The antibiotic drug Rifaximin also
contains this fused heterocyclic moiety [22]. In addition,
some abnormal N-heterocyclic carbenes are also prepared
based on imidazo[1,2-a] pyridines. [23,24] The imidazo
[1,2-a] pyridine moiety used in the field of optoelectronics,
which contain 2-hydroxyphenyl substituent at the 2-position
exhibits excited state intramolecular proton transfer. [25]
Encouraged by their promising medicinal properties of
Imidazopyridine, we design new compound which contains
Imidazopyridine derivative with pyrazole scaffold. So we
have synthesized new 3-(6-phenylimidazo [1,2-a] pyridin-
2-yl)-1H-pyrazol-5-amine derivative by three consecutive
steps via conventional method.

2. Experimental
Melting points were measured in open capillaries and are
uncorrected. 1HNMR spectra were recorded on Brukur
spectrophotometer (400MHz). Chemical shifts are
expressed in units relative to TMS signal as internal
reference. IR spectra were recorded on FT-IR Shimadzu-
FT-IR 8400 spectrophotometer on KBr pallets. Mass
spectra were recorded on LCMS chromatograph. Thin
Layer Chromatography was performed on silica gel-G
using Hexane: ethyl acetate and DCM: Methanol solvent
system.
Typical synthetic procedure for 3-(6-phenylimidazo
[1,2-a]pyridin-2-yl)-1H-pyrazol-5-amine (4) Ethyl 6-
bromoimidazo[1,2-a]pyridine-2-carboxylate (1)
2-amino-5-bromopyridine (5.0 g, 28.90 mmol) and ethyl
bromopyruvate (6.76 g, 34.68 mmol) were added in ethanol
(50 ml) and the reaction mixture was heated to 80°C for 8
hrs. Reaction progress was monitored by TLC (Ethyl
acetate: n-Hexane 5:5). After completion of the reaction,
the reaction mixture was poured into saturated aqueous
NaHCO3, and extracted with ethyl acetate. After
conventional work-up, the resulting residue was washed
with ethyl acetate to afford 5.0 g of the titled compound as
a brown powder (yield: 64.35%). LCMS (ESI) m/z
(M+H)+: 268.93, 1H-NMR (400MHz, CDCl3); δ 1.44 (3H,
t J=7.2Hz), 4.46 (2H, q, J=7.2Hz), 7.31 (1H, dd, J=1.8,
9.6Hz), 7.59 (1H, d, J=9.6Hz), 8.14 (1H, s), 8.29 (1H, d,
J=1.8Hz)
Ethyl 6-phenylimidazo[1,2-a] pyridine-2-carboxylate (2)
Ethyl 6-bromoimidazo[1,2-a] pyridine-2-carboxylate (1)
(5.0 g; 18.58 mmol), Phenyl boronic acid (2.72 g; 22.30
mmol) followed by K2CO3 aqueous solution (5.13g 37.17
mmol) were added in 1,4 dioxane (30 ml) and the reaction
mixture was degassed with nitrogen. Finally Pd (PPh3)4

(1.07 g, 0.92 mmol; 5 mol percent) was added under a
nitrogen atmosphere. The reaction mixture was heated to
100°C for 2h. (Reaction progress was monitored by TLC
(Ethyl acetate: n-Hexane 5:5). After completion of the

reaction, the reaction mixture was poured into water, and
extracted with ethyl acetate. The organic layer was dried
with Na2SO4 and distilled out under reduced pressure.
Yield: 4.8 g (97.16%). LCMS (ESI) m/z (M+H)+: 267.11,
1H-NMR (DMSO-d6) δ: 1.83 (3H, s), 3.41 (2H,t, J=5.7 Hz),
3.78 (1H, dd, J=8.7, 6.3 Hz), 4.17 (1H, t, J=8.7 Hz), 4.73-
4.78 (1H, m), 7.39-7.45 (2H, m), 7.60-7.68 (3H,m), 7.99
(1H, s), 8.26 (1H, t, J=5.4 Hz), 8.79 (1H, s).
3-oxo-3-(6-phenylimidazo[1,2-a]pyridin-2-yl)
propanenitrile (3)
Acetonitrile (0.88g g; 21.60 mmol) was added in
tetrahydrofuran (48 ml) and the reaction mixture was
cooled to -78°C with dry ice in acetone bath and n-Buli
(1.6M in n-Hexane)  (16.90 ml, 27.03 mmol) was added
drop wise into reaction and reaction mixture was
maintained for 45 minutes at -78°C. Then solution of Ethyl
6-phenylimidazo [1,2-a] pyridine-2-carboxylate (2) (4.80 g,
18.02 mmol; 5 mol percent) was added under a nitrogen
atmosphere. The reaction mixture was stirred at -78 °C for
30 min. (Reaction progress was monitored by TLC (MeOH:
MDC 1:9) after completion of the reaction, the reaction
mixture was poured into water, and extracted with ethyl
acetate, the organic layer was dried with Na2SO4 and
distilled out under reduced pressure.
Yield: 3.7g (74.46percent).
LCMS (ESI) m/z (M+H) +: 262.09,
3-(6-phenylimidazo [1,2-a]pyridin-2-yl)-1H-pyrazol-5-
amine (4): 3-Oxo-3-(6-phenylimidazo[1,2-a] pyridin-2-yl)
propanenitrile (3) (3.7 g, 14.16 mmol) and Hydrazine
hydrate (80%) (6.76 g, 34.68 mmol) were added in ethanol
(50 ml) and the reaction mixture was heated to 80°C for 12
hrs. Reaction progress was monitored by TLC (MeOH:
MDC 1:9). After completion of the reaction, the reaction
mixture was distilled out under reduced pressure and finally
triturate with diethyl ether (yield 3.42: 87.91%). LCMS
(ESI) m/z (M+H) +: 268.93.
N-(3-(6-phenylimidazo [1,2-a]pyridin-2-yl)-1H-pyrazol-
5-yl)isobutyramide (5a)
To a solution of 3-(6-phenylimidazo [1,2-a] pyridin-2-yl) -
1H-pyrazol-5-amine(4) (0.500g 1.81 mmol) in THF (10 ml)
was added Triethyl amine (0.366g 3.63 mmol) and the
reaction mixture was stirred for 10 minutes, then after
solution of Isobutyryl chloride (0.21g 1.99 mmol) In THF
was added and the reaction mixture was stirred at 35°C for
45 minutes Reaction progress was monitored by TLC
(MeOH: MDC 1:9). After completion of the reaction, the
reaction mixture was poured into water, and extracted with
ethyl acetate; the organic layer was dried with Na2SO4 and
distilled out under reduced pressure. Crude material was
purified by column chromatography eluting 0.5% MDC in
methanol. Pure fractions were combined and distilled out
under reduced pressure. (Yield 56mg: 8.91%); mp 212-
219°C, LCMS (ESI) m/z (M+H) : 346.39, IR (cm-1): 3150
(N-H stretching of amide) 3058 (C-H stretching of aromatic
ring), 1670 (C=O stretching of amide), 1544, 1500 and
1452 (C=C stretching of aromatic ring), 1H-NMR (DMSO-
d6) δ: 1.09 (d, J=8.7 Hz, 6H) 2.61-2.67 (m, 1H), 6.93 (s,
1H), 7.40-7.44 (m, 1H), 7.50-7.58 (m, 2H), 7.63-7.68 (m,
2H), 7.34-7.58 (m, 2H), 8.28 (s, 1H), 8.96 (s, 1H), 10.14 (s,
1H), 12.91 (s, 1H). Anal. Calcd. For C20H19N5O: C, 69.55;
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H, 5.54; N, 20.28; O, 4.63; Found: C, 69.53; H, 5.55; N,
20.30; O, 4.62%
N-(3-(6-phenylimidazo [1,2-a]pyridin-2-yl)-1H-pyrazol-
5-yl)pivalamide (5b)
To a solution of 3-(6-phenylimidazo [1,2-a] pyridin-2-yl) -
1H-pyrazol-5-amine(4) (0.500g 1.81 mmol) in THF (10 ml)
was added Triethyl amine (0.366g 3.63 mmol) and the
reaction mixture was stirred for 10 minutes, then after
solution of pivaloyl chloride (0.24g 1.99 mmol) in THF was
added and the reaction mixture was stirred at 35°C for 45
minutes. Reaction progress was monitored by TLC (MeOH:
MDC 1:9) after completion of the reaction, the reaction
mixture was poured into water, and extracted with ethyl
acetate,  the organic layer was dried with Na2SO4 and
distilled out under reduced pressure. Crude material was
purified by column chromatography eluting 0.5% MDC in
methanol. Pure fractions were combined and distilled out
under reduced pressure. (Yield 92mg: 14.11%), LCMS
(ESI) m/z (M+H) : 360.35, mp 222-230°C IR (cm-1): 3160
(N-H stretching of amide) 3060 (C-H stretching of aromatic
ring), 1671 (C=O stretching of amide), 1543, 1500 and
1451 (C=C stretching of aromatic ring), 1H-NMR (DMSO-
d6) δ: 1.21 (s, 9H), 6.91 (d, J=2.0 Hz 1H), 7.38-7.64 (m,
5H), 7.26-7.55 (m, 2H), 8.26 (s, 1H), 8.96 (s, 1H), 9.86 (s,
1H), 12.94 (s, 1H). Anal. Calcd. For C21H21N5O: C, 70.17;
H, 5.89; N, 19.48; O, 4.45; Found: C, 70.51; H, 5.56; N,
19.50; O, 4.43%
N-(3-(6-phenylimidazo [1,2-a]pyridin-2-yl)-1H-pyrazol-
5-yl)acryl amide (5c)
To a solution of 3-(6-phenylimidazo [1,2-a] pyridin-2-yl) -
1H-pyrazol-5-amine(4) (0.500g 1.81 mmol) in THF (10 ml)
was added Triethyl amine (0.366g 3.63 mmol) and the
reaction mixture was stirred for 10 minutes, then after
solution of Acryloyl chloride (0.18g 1.99 mmol) In THF
was added and the reaction mixture was stirred at 35°C for
45 minutes Reaction progress was monitored by TLC
(MeOH: MDC 1:9) after completion of the reaction, the
reaction mixture was poured into water, and extracted with
ethyl acetate, the organic layer was dried with Na2SO4 and
distilled out under reduced pressure. Crude material was
purified by column chromatography eluting 0.6% MDC in
methanol. Pure fractions were combined and distilled out
under reduced pressure. (Yield 55mg: 9.19%); mp 205-
209°C ESI MS (ESI) m/z (M+H) : 330.4, IR (cm-1): 3152
(N-H stretching of amide) 3060 (C-H stretching of aromatic
ring), 1672 (C=O stretching of amide), 1543, 1500 and
1451 (C=C stretching of aromatic ring), 1H-NMR (DMSO-
d6) δ: 5.50 (dd, J=1.6, 9.6 Hz 1H), 6.01-6.20. (m, 2H), 6.85
(d, J=2.0 Hz 1H), 7.35-7.67 (m, 5H), 7.29-7.59 (m, 2H),
8.27 (s, 1H), 8.91 (s, 1H), 9.88 (s, 1H), 12.66 (s, 1H). Anal.
Calcd. For C19H15N5O: C, 69.29; H, 4.59; N, 21.26; O,
4.46; Found: C, 69.31; H, 4.58; N, 21.26; O, 4.46%
N-benzyl-3-(6-phenylimidazo [1,2-a]pyridin-2-yl)-1H-
pyrazol-5-amine (6a)
To a solution of 3-(6-phenylimidazo[1,2-a]pyridin-2-yl)-
1H-pyrazol-5-amine(4) (0.500g 1.81 mmol) in methanol
(15 ml) was added benzaldehyde (0.578g 5.45 mmol) and
reaction mixture was stirred for 5h at 35°C, then after
NaBH4 (0.345g 9.09 mmol) was added and reaction mixture
was stirred at 35°C for 5 hrs Reaction progress was monitor

by TLC (MeOH: MDC 1:9) after completion of reaction,
the reaction mixture was poured into water, and extracted
with ethyl acetate,  the organic layer was dried with Na2SO4

and distilled out under reduced pressure. Crude material
was purified by column chromatography eluting 0.3%
MDC in methanol. Pure fractions were combined and
distilled out under reduced pressure. (Yield 75mg:
11.31%).LCMS (ESI) m/z (M+H) +: 366.45; mp 192-
199°C IR (cm-1):  3550 (N-H stretching of secondary
amine), 3058 (C-H stretching of aromatic ring), 1544, 1500
and 1452 (C=C stretching of aromatic ring), 1H-NMR
(DMSO-d6) δ: 4.27 (s, 2H), 5.86 (br, 1H), 7.20-7.23 (m,
1H), 7.30-7.33 (m, 2H), 7.39-7.43 (m, 4H), 7.49-7.61 (m,
4H), 7.72 (d, J=7.2 Hz, 2H), 8.16 (s, 1H), 8.92 (s, 1H),
12.07 (s, 1H). Anal. Calcd. For C23H19N5: C, 75.59; H,
5.24; N, 19.16; Found: C, 75.58; H, 5.25; N, 19.16%
N-(4-methoxybenzyl)-3-(6-phenylimidazo [1,2-a]pyridin-
2-yl)-1H-pyrazol-5-amine (6b)
To a solution of 3-(6-phenylimidazo[1,2-a]pyridin-2-yl)-
1H-pyrazol-5-amine (0.500g 1.81 mmol) in methanol (15
ml) was added 4-methoxy benzaldehyde (0.741g 5.45
mmol)  and reaction mixture was stirred for 5h at 35°C,
then after NaBH4 (0.345g 9.09 mmol) was added and
reaction mixture was stirred at 35°C for 5 hrs Reaction
progress was monitor by TLC (MeOH: MDC 1:9) after
completion of reaction, the reaction mixture was poured
into water, and extracted with ethyl acetate, the organic
layer was dried with Na2SO4 and distilled out under reduced
pressure. Crude material was purified by column
chromatography eluting 0.3% MDC in methanol. Pure
fractions were combined and distilled out under reduced
pressure. (Yield 72mg: 10.28%), LCMS (ESI) m/z (M+H):
396.60, ; mp 199-205°C IR (cm-1):  3552 (N-H stretching
of secondary amine),3059 (C-H stretching of aromatic
ring), 1542, 1501 and 1453 (C=C stretching of aromatic
ring), 1H-NMR (DMSO-d6) δ: 3.72 (s, 3H), 4.19 (s, 2H),
5.84 (br, 1H), 6.88 (d, J=8.4 Hz, 2H), 7.31 (d, J=8.4 Hz,
2H), 7.39-7.41 (m, 1H), 7.49-7.61 (m, 5H), 7.72 (d, J=7.6
Hz, 2H), 8.15 (s, 1H), 8.92 (s, 1H), 12.08 (s, 1H). Anal.
Calcd. For C24H21N5O: C, 72.89; H, 5.35; N, 17.71, O,
4.05; Found: C, 72.90; H, 5.36; N, 17.73, O, 4.05%
N-(4-fluorobenzyl)-3-(6-phenylimidazo [1,2-a]pyridin-2-
yl)-1H-pyrazol-5-amine (6c)
To a solution of 3-(6-phenylimidazo[1,2-a]pyridin-2-yl)-
1H-pyrazol-5-amine(4) (0.500g 1.81 mmol) in methanol
(15 ml) was added 4-fluoro benzaldehyde (0.675g 5.45
mmol) and reaction mixture was stirred for 5h at 35°C, then
after NaBH4 (0.345g 9.09 mmol) was added and reaction
mixture was stirred at 35°C for 5 hrs Reaction progress was
monitor by TLC (MeOH: MDC 1:9) after completion of
reaction, the reaction mixture was poured into water, and
extracted with ethyl acetate,  the organic layer was dried
with Na2SO4 and distilled out under reduced pressure.
Crude material was purified by column chromatography
eluting 0.3% MDC in methanol. Pure fractions were
combined and distilled out under reduced pressure. (Yield
50mg: 7.18%).LCMS (ESI) m/z (M+H): 384.45; mp 202-
210°C, IR (cm-1): 3555 (N-H stretching of secondary
amine), 3059 (C-H stretching of aromatic ring), 1542, 1501
and 1453 (C=C stretching of aromatic ring),
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1H-NMR (DMSO-d6) δ: 4.26 (d, J=5.86 Hz, 2H) 5.86 (br,
1H), 7.14 (t, J=8.8 Hz, 2H), 7.31 (d, J=8.4 Hz, 2H), 7.41 (t,
J=7.6 Hz, 1H), 7.55 (t, J=7.6 Hz, 2H), 7.61 (s, 2H), 7.72 (d,
J=7.2 Hz, 2H), 8.16 (s, 1H), 8.92 (s, 1H), 12.08 (s, 1H).
Anal. Calcd. For C23H18FN5: C, 72.05; H, 4.73; F, 4.95; N,
18.27; Found: C, 72.06; H, 4.72; F, 4.93; N, 18.29%
N-(3-(6-phenylimidazo[1,2-a]pyridin-2-yl)-1H-pyrazol-
5-yl)methanesulfonamide (7):
To a solution of 3-(6-phenylimidazo [1,2-a] pyridin-2-yl) -
1H-pyrazol-5-amine(4) (0.500g 1.81 mmol) in THF (10 ml)
was added Triethyl amine (0.366g 3.63 mmol) and the
reaction mixture was stirred for 10 minutes, then after
solution of methanesulfonyl chloride (0.230g 1.99 mmol) In
THF was added and the reaction mixture was stirred at
35°C for 45 minutes Reaction progress was monitored by
TLC (MeOH: MDC 1:9) after completion of the reaction,

the reaction mixture was poured into water, and extracted
with ethyl acetate,  the organic layer was dried with Na2SO4

and distilled out under reduced pressure. Crude material
was purified by column chromatography eluting 0.5%
MDC in methanol. Pure fractions were combined and
distilled out under reduced pressure. (Yield 56mg: 8.91%),
LCMS (ESI) m/z (M+H):354.30; mp 232-239°C; IR (cm-
1): IR (cm-1): 3366 (N-H stretching of secondary amine),
1338 and 1145 (SO2 str), 3058 (C-H stretching of aromatic
ring), 1544, 1500 and 1452 (C=C stretching of aromatic
ring), 1H-NMR (DMSO-d6) δ: 3.11 (s, 3H), 6.72 (s, 1H),
7.47-7.59 (m, 3H), 7.79 (t, J=7.2 Hz, 2H), 7.89 (t, J=8.8
Hz, 1H), 8.10 (s, 1H), 8.52 (s, 1H), 9.23 (s, 1H), 10.19 (s,
1H), 13.87 (s, 1H). Anal. Calcd. For C17H15N5O2S: C,
57.78; H, 4.28; N, 19.82; O, 9.05; S, 9.07; Found: C, 57.78;
H, 4.29; N, 19.83; O, 9.04; S, 9.06%
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(i) Ethyl bromopyruvate, ethanol. 80°C, (ii) Phenyl boronic acid, Aq K2CO3 sol, Tetrakis, 2h ,(iii) (a) CH3CN, n-Buli,-78°C
45min, (b) Ester,-78°C 30 min, (iv) NH2-NH2,ethanol 80°C, 12h, (v), (a) Acid chloride, TEA, THF, (b) Aldehyde, NaBH4

(c)CH3SO2Cl, TEA,THF

3. Conclusion
Here, in this article we have incorporated an efficient
method for the synthesis of Imidazole pyridine pyrazole
derivatives. As per the literature survey these molecules of
are showing excellent biological activity. At present we
have not shown any biological screening of the newly
synthesized compounds but the work is under progress. So,

we will publish with their other computational studies like
molecular docking and QSAR study.
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