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Abstract: The synthesis of Imidazo[1,2-a]pyridines (IMPs), via Multicomponent Reactions based in
Isocyanides (I-MCR) offers several advantages over multistep and/or conventional syntheses. The
Groebke-Blackburn-Bienaymé (GBB) reaction is the method of choice for synthesizing imidazole
analogs. Although IMPs are privileged drug-scaffolds, however, their syntheses often require nu-
merous reagents, high temperatures, long reaction times, and overall low yields. The GBB synthesis
of IMPs contain heterocyclic cores using inexpensive reagents in room temperature, has been little
reported. In the present work, we describe the synthesis of analogues of IMPs functionalized with
a chromone moiety in the imidazole ring, which is documented in the design of materials with flu-
orescent properties.
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1. Introduction

Multicomponent reactions (MCRs) are powerful tools for efficiently synthesizing li-
braries of diverse, complex molecules, with high efficiency and with a green approach.
The Groebke-Blackburn-Bienaymé reaction [1,2] discovered independently by Katrin
Groebke in Switzerland, Christopher Blackburn in USA and Hugues Bienaymé in France,
is one of the most common methodologies for synthesizing imidazo[1,2a]pyridines in
highly yields. Imidazo[1,2-a]pyridines (IMPs) are considered a privileged scaffolds in me-
dicinal chemistry due the broad spectrum of pharmaceutical and biological applications
[3]. Many commercial drugs, such as Zolpidem (1), Olprinone (3) and Minodronic acid (4)
contain an imidazo[1,2a]pyridine core (Figure 1). Other biological activities associate with
this core include tubulin inhibitor [4], PI3K inhibitor [5] and mycobacterial inhibition [6].
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Figure 1. Commercially imidazo[1,2-a]pyridine drugs.

On the other hand, chromone is present in natural products, this core is of great in-
terest in medicinal chemistry and is present in various bioactive compounds, their struc-
ture can be modified by attaching different substituents to the benzene or pyrone ring [7].

2. Results and Discussion

Following our main research focus on the design and development of efficient I-MCR
based strategies for the synthesis of compounds of interest [8-13], as well the synthesis of
IMPs [14-16], and in continuation of our work reported in 2015, which corresponded to
the first synthesis of IMPs with a Chromone moiety, via GBB reaction and microwave
irradiation (Scheme 1) [17]. Here, we present the synthesis of five IMP incorporating a
chromone moiety, in 6 h of reaction and yield of 60-66% (Scheme 1).
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Scheme 1. Previous reports of IMPs with chromone fragment and this work.
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Figure 2. '"H NMR spectrum of compound 5.

3. Experimental Section
3.1. General Information, Instrumentation and Chemicals

Commercially available starting materials were purchased from Sigma—-Aldrich and
were used without further purification. IR spectra were recorded on a Perkin Elmer 100
FT-IR spectrometer (v in cm™). 'H and *C NMR spectra were acquired in Bruker (500
MHz) spectrometers. CDCls was used as solvent and chemical shifts were reported in
ppm. Coupling constants were reported in Hz. Internal reference for 'H NMR spectra is
respect to TMS at 0.0 ppm. Internal reference for *C NMR spectra is respect to CDCls at
77.00 ppm. HRMS spectra were acquired via electrospray ionization ESI (+) and recorded
via the TOF method. Melting points were determined on a Fisher—Johns apparatus and
are uncorrected. The reaction progress was monitored by TLC, and the spots were visual-
ized under UV light (254 or 365 nm)

3.2. General Procedure

General procedure (GP): In a sealed CEM DiscoverTM microwave reaction tube with
10 mL capacity, the aldehyde (1.0 equiv.) in methanol, aminopyridine (1.0 equiv.), isocy-
anide (1.0 equiv.), HCl (1.0 equiv.) were sequentially added. The reaction mixture was
stirred at room temperature for 6 h. The residue was purified by flash chromatography to
afford the corresponding imidazo[1,2-a]pyridine (5-9).

3.3. Spectral Data

3.3.1. Synthesis and Characterization of the 3-(3-(tert-butylamino)imidazo[1,2-a]pyridin-
2-yl)-4H-chromen-4-one (5) [17]

According to the GP, 3-formylchromone (20 mg, 0.11 mmol), 2-aminopyridine (10.8
mg, 0.11 mmol) and tert-butyl isocyanide (14.3 pL, 0.11 mmol), MeOH (1 M), HCI (9.5 pL,
0.11 mmol), to afford the compound 5 (25 mg, 65%) as pale yellow solid, Rf =0.4 (Hexanes-
AcOEt = 1:1 V/V); FT-IR (ATR)vmax/cm™: 3280, 2926, 1627, 1138; 'H NMR (500 MHz,
CDCls,): ©8.80 (s, 1 H), 8.35(d, ] =7.0 Hz, 2 H), 7.72-7.66 (m, 1 H), 7.55 (d, ] = 8.4 Hz, 1 H),
7.51-7.42 (m, 2 H), 7.16-7.10 (m, 1 H), 6.78-6.73 (m, 1 H), 4.71 (1 H), 1.05 (s, 9 H); 3C NMR
(125 MHz, CDCls): 8 176.7, 156.6, 156.4, 142.7, 133.9, 130.4, 128.2, 126.5, 125.5, 124.4, 124 .3,
124.1,121.6,118.1,116.9, 111.0, 56.0, 29.3; HRMS (ESI+): m/z calcd. for C0H20N302+ 334.1556,
found 334.1553.
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3.3.2. Synthesis and Characterization of the 3-(3-(cyclohexylamino)imidazo[1,2-a]pyri-
din-2-yl)-4H-chromen-4-one (6) [17]

According to the GP, 3-formylchromone (20 mg, 0.11 mmol), 2-aminopyridine (10.8
mg, 0.11 mmol) and cyclohexylisocyanide (0.11 mmol) MeOH (1 M), HClI (9.5 pL, 0.11
mmol), to afford the compound 6 (27 mg, 65%) as a brown solid; mp = 142 °C; Rf = 0.15
(Hexanes-AcOEt = 7/3 V/V); FT-IR (ATR)vmax/cm1:3278, 2920, 1629, 1143; 'H NMR (500
MHz; CDCls; 25 °C; TMS): 5 8.82 (s, 1 H), 8.37 (dd, ] =8.0, 1.5 Hz, 1 H), 8.12 (dt, ] =6.9, 1.2
Hz, 1H), 7.75-7.70 (m, 1 H), 7.56 (dd, ] = 8.4, 0.6 Hz, 1 H), 7.51-7.44 (m, 2 H), 7.15-7.10 (m,
1 H), 6.81-6.75 (m, 1 H), 5.17 (d, ] =9.1 Hz, 1 H), 2.72-2.61 (m, 1 H), 1.83 (d, ] =9.3 Hz, 2
H), 1.66 (d,]=5.2 Hz, 2 H), 1.51 (d, ] =5.9 Hz, 1 H), 1.19-1.06 (m, 5 H); 3C NMR (125 MHz,
CDCls; 25 °C; TMS): 6 177.3,156.8, 156.7, 142.4,134.1, 129.9, 127.6, 126.8, 125.8, 124.6, 124.2,
123.5, 121.1, 118.6, 117.4, 111.6, 56.6, 34.0, 25.5, 25.0; HRMS (ESI+): m/z calcd. for
C22H22N302+ 360.1712, found 360.1737.

3.3.3. Synthesis and Characterization of the 3-(3-(benzylamino)imidazo[1,2-a]pyridin-2-
yl)-4H-chromen-4-one (7) [17]

According to the GP, 3-formylchromone (20 mg, 0.11 mmol), 2-aminopyridine (10.8
mg, 0.11 mmol) and benzylisocyanide (0.11 mmol), MeOH (1 M), HCI (9.5 pL, 0.11 mmol),
to afford the compound 7 (28.0 mg, 66%) as an orange solid; mp =124 °C; Rf = 0.12 (Hex-
anes-AcOEt = 7/3 V/V); FT-IR (ATR)vmax/cm: 3289, 2836, 1629, 1148; 'H NMR (500 MHz;
CDCls; 25 °C; TMS): © 845 (s, 1 H), 8.28 (d, ] =8.0 Hz, 1 H), 8.17 (d, ] = 6.8 Hz, 1 H), 7.72-
7.67 (m, 1 H), 7.49 (d, ] = 8.2 Hz, 2 H), 7.46-7.42 (m, ] = 7.5 Hz, 1 H), 7.17-7.12 (m, 1 H),
7.00-6.94 (m, 5 H), 6.82-6.78 (m, 1 H), 5.48 (t, ] =7.2 Hz, 1H), 3.99 (d, ] = 7.1 Hz, 2H); 13C
NMR (125 MHz, CDCls; 25 °C; TMS): 8 176.3, 156.0, 142.2, 139.4, 133.7, 129.1, 128.7, 128.2,
128.0, 127.0, 126.3, 125.4, 124.2, 124.0, 122.7, 120.1, 118.1, 117.3, 111.7, 52.5; HRMS (ESI+):
m/z caled. for C2sH1sN302* 368.1399, found 368.1401.

3.3.4. Synthesis and Characterization of the 3-(3-((4-methoxybenzyl)amino)imidazo[1,2-
a]pyridin-2-yl)-4H-chromen-4-one (8) [17]

According to the GP, 3-formylchromone (20 mg, 0.11 mmol), 2-aminopyridine (10.8
mg, 0.11 mmol) and 4-methoxybenzylisocyanide (0.11 mmol), MeOH (1 M), HCI (9.5 uL,
0.11 mmol), to afford the compound 8 (30 mg, 66%) as an orange solid; mp =190 °C; Rf =
0.11 (Hexanes-AcOEt = 7/3 V/V); FT-IR (ATR)vmax/cm1: 3295, 2932, 1629, 1461; 1H NMR
(500 MHz; CDCls; 25 °C; TMS): 0 8.29 (s, 1 H), 7.79 (dd, J = 8.2, 2.8 Hz, 1 H), 7.65-7.60 (m,
1 H), 7.47-7.34 (m, 3 H), 7.13-7.05 (m, 2 H), 6.63 (d, ] =8.3 Hz, 2 H), 6.25 (d, ] = 8.3 Hz, 2
H), 4.77 (bs, 1 H), 3.90 (s, 2 H), 3.47 (s, 3 H); 3C NMR (125 MHz, CDCls; 25 °C; TMS): d
174.8, 161.1, 158.8, 158.6, 157.0, 151.8, 130.4, 130.3, 126.7, 125.3, 122.4, 122.2, 120.5, 120.4,
120.3,115.6, 113.4, 111.1, 110.9, 55.3, 55.1; HRMS (ESI+): m/z caled. for C24sH20N30s+ 398.1505,
found 398.1505.

3.3.5. 3-(3-((3,4-dimethoxyphenethyl)amino)imidazo[1,2-a] pyridin-2-yl)-4H-chromen-4-
one (9) [17]

According to the GP, 3-formylchromone (20 mg, 0.11 mmol), 2-aminopyridine (10.8
mg, 0.11 mmol) and 3,4-dimethoxyphenethylisocyanide (0.11 mmol) MeOH (1 M), HCl
(9.5 uL, 0.11 mmol), to afford the compound 9 (29.5 mg, 60%) as a pale yellow oil; Rf =0.10
(Hexanes-AcOEt = 7/3 V/V); FT-IR (ATR)vmax/cm™: 3281, 2926, 1629, 1138; 1H NMR (500
MHz; CDCls; 25 °C; TMS): © 8.77 (s, 1 H), 8.26 (d, ] =79 Hz, 1 H), 7.95 (d, ] = 6.9 Hz, 1 H),
7.74-7.68 (m, 1 H), 7.54 (d, ] = 8.4 Hz, 1 H), 7.50-7.43 (m, 2 H), 7.15-7.09 (m, 1 H), 6.77-6.72
(m, 1 H), 6.65-6.60 (m, 3 H), 5.44 (t, ] =7.0 Hz, 1 H), 3.78 (s, 3 H), 3.75 (s, 3H), 3.19(q, ] =
7.0 Hz, 2 H), 2.71 (t, ] = 7.1 Hz, 2 H); ¥C NMR (125 MHz, CDCI3; 25 °C; TMS): d 176.3,
156.1, 156.0, 148.8, 147.4, 141.9, 133.8, 131.9, 130.2, 126.4, 126.3, 125.5, 124.2, 123.9, 122.9,
120.7, 120.5, 118.3, 117.2, 112.0, 111.5, 111.1, 55.8, 49.2, 36.4; HRMS (ESI+): m/z calcd. for
C24H20N305%: 442.1767, found 442.1798.
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4. Conclusions

The contributions impact in several fields, like green chemistry, multicomponent
one-pot processes, and in the design of drug-scaffolds GBB products. This work presents
the synthesis of imidazo[1,2-a]pyridin-2-yl)-4H-chromen-4-one, via GBB reaction, under
room temperature. The main advantages of the protocol are; eco-friendly, inexpensive,
and easily accessible reagents and green solvent.
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