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ABSTRACT

The global prevalence of diabetes mellitus (DM) is steadily increasing, posing a significant public health challenge. DM
is categorized into two basic types: Type I (TYDM-1) and Type II (TYDM-2). TYDM-I is characterized by an absolute
absence of insulin synthesis, whereas TYDM-II is distinguished by peripheral tissue resistance to insulin action and
insufficient compensatory insulin secretion. Chronic hyperglycemia associated with diabetes leads to malfunction in the
cardiovascular, neurological, renal, and ocular systems. A variety of pharmaceutical types are being used in diabetic
care, each associated with differing levels of side effects. Therefore, it is crucial to develop new treatment agents with
improved efficacy and safety profiles. A streamlined, one-pot, multi-component fabrication of pyridine analogues (1-1¢)
and (2-2a) is presented. A combination of 2-aminopyridine, 3-nitrobenzaldehyde, and tertiary
butyl isocyanide in an ethanolic media yielded the aforementioned compounds in high quantities. This synthesis process
included a number of Lewis acids as catalysts. The synthesized compounds (1-1¢) and (2-2a) were validated through
various spectroscopic approaches, including Nuclear Magnetic Resonance spectroscopy (‘'H & '*C NMR), Fourier
Transform Infrared Spectroscopy (FT-IR), High Resolution Mass Spectroscopy (HR-MS), Ultra Violet-Visible
spectroscopy (UV-Vis), and elemental analysis. The newly synthesized analogues (1-1¢) and (2-2a) were subsequently
assessed for antidiabetic properties. Of the synthesized compounds (1-1¢) and (2-2a), compounds 1a and 1c exhibited
superior antioxidant and antidiabetic properties.
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INTRODUCTION Consequently, several researchers are increasingly

Endocrinal and metabolic problems, generally referred
to as type 2 diabetes mellitus (T2DM), affect about 370
million adults worldwide. T2DM is attributed to
inadequate insulin secretion or insulin resistance.
T2DM is associated with several medical conditions,
such as hyperuricemia, cardiac disease,
hyperlipidaemia, and conceivably fatal consequences,
with a higher blood sugar level [3]. Acarbose and other
established a-glucosidase and a-amylase inhibitors
successfully reduce postprandial blood glucose levels
in individuals with diabetes. A multitude of
pharmaceuticals has been produced to manage diabetes.
Enzymes that hydrolyse starch into glucose, like o-
glucosidase and o-amylase, are essential for the
regulation of blood glucose levels. Inhibitors of o-
glucosidase and o-amylase might impede this process,
hence reducing the quantity of glucose absorbed [4].

concentrating on the discovery of new o-amylase and
a-glucosidase inhibitors [5-9].

Multi-component reactions (MCRs) have emerged as a
powerful tool in modern engineered organic chemistry,
owing to their beneficial attributes such as atom
efficiency, streamlined reaction processes, and the
ability to produce molecules of interest by integrating
diverse compounds in one chemical synthesis
phenomenon. The purifying of the substances obtained
from MCRs is often uncomplicated, since all organic
substrates utilized must be entirely utilized and
incorporated into the target compound [11-13]. MCRs,
yielding compelling heterocyclic structures, are
particularly beneficial for the development of diverse
chemical libraries of pharmaceutical molecules.
Functional heterocyclic structures based on imidazo
[1,2-a] pyridines have significant pharmaceutical
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applications, especially the treatment of heart disease,
headaches, gastric ailments, and antiviral therapy,
particularly anti-HIV treatments [14-18]. The principal
pharmacological use of imidazo[1,2-a]pyridines is the
administration of zolpidem (1) for the management of
sleeplessness. Comparable imidazo[1,2-a]pyridines
include the previously used anticonvulsant alpidem (2)
[19], as well as the functionally related compounds
necopidem (3) [20] and saripidem (4) [20] (Figure 1),
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that possess sedative and anxiolytic properties. The
imidazo[ 1,2-a]pyridine molecule GSK812397 is now
under investigation for HIV treatment [21-23].
Furthermore, imidazo[1,2-a]pyridines have significant
effectiveness as anti-infectious agents, receptor ligands,
and enzyme antagonists [24]. As a result, imidazo[1,2-
a]pyridines are occasionally known as "advantageous
drugs."

3)

\ 7/

N
A\ ~" /"'N—
N OH
@
[

Figure 1. Biologically active imidazo[1,2-a]pyridines

Imidazo-[1,2-a]-pyridines are often produced by the
reaction of 2-amino pyridine with o-
halocarbonyl substances [25-27]. The Groebke-
Blackburn-Bienaymé  multicomponent  conversion
procedure has emerged as a predominant method for
producing imidazo[1,2-a]pyridines [28]. This method
enables a single-pot of transformed imidazo[1,2-
a]pyridines using modified isocyanides, aldehydes, and
2-aminopyridines, often using an acid catalyst such as
Montmorillonite K-10 clay, scandium triflate, or
zinc(II) chloride [29,30]. This study describes a Lewis
acid-catalyzed one-pot three-component fabrication of
imidazo[1,2-a]pyridine derivatives utilizing 2-amino
pyridine, isocyanide, and aldehydes in an alcohol-based
solvents. The imidazo[1,2-a]pyridine derivatives (1la-c)
and (2-2a) were further assessed for antidiabetic
properties.

MATERIALS AND METHODS

Chemistry

All studies used ethanol (analytical reagent grade) and
double-distilled water. All substances for production
were acquired from reputable vendors and employed
devoid of additional purifying. Absorption spectra were
recorded on SPECORD 200 PLUS and Cary 50 Bio
UV-visible spectrophotometer. NMR spectra were
recorded using a Bruker Advance 400 MHz
spectrometer operated at 400 MHz. The ESI-HRMS

spectrum was acquired using a Thermoexactive PE
Sciex API3000 mass spectroscopy. Melting points were
obtained using transparent glassy capillary utilizing
Stuart scientific SMP3 equipment and are unaltered.
Chemical shifts are expressed in parts per million
(ppm). The pureness of the analysed substances was
determined using elemental analyses. The fundamental
examination (C, H, and N) of the
desired substances deviates by + 0.4% from the
estimated values.

General method for the production of imidazole-
pyridine analogue (1)

5-chloro-2-aminopyridine (0.94 g, 10 mmol), tert-butyl
isocyanide (1.2 g, 10 mmol), 4-
Nitrobenzaldehyde (1.5 g, 10 mmol), and ethanol (20
ml) were introduced into a 100 ml round-bottom flask.
An iodide catalyst (0.5 mol) was introduced, and the
reaction mixture was agitated at ambient temperature.
The reaction's progression was assessed by thin-layer
chromatography (TLC). A precipitate of orange-yellow
hue was generated. Upon termination of the
aforementioned reaction, the resultant precipitate was
filtrated, rinsed using sufficient ethanol, and dried
under vacuum conditions. Successfully obtained the
precipitate and crystals from ethanol, achieving a 93%
yield, and proceeded to analyse the subsequent spectral
information.
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Scheme 1. Schematic illustration of the production of compound (1)

General method for the production of imidazole-pyridine analogue (1a)

1 g of the substance (1) was placed in 12 mL of hydrochloric acid (6 equivalents) and placed in a 100 mL round-bottom
flask, then stirred briskly to achieve a homogenous solution. Two equivalents of Sn were incorporated into the
reaction mixture, which was then refluxed in a water bath at 65°C for 40-50 minutes. Following this, the resulting
mixture underwent cooling to ambient temperature, and the addition of NaOH solution resulted in precipitation. An
additional base was used to eliminate excess Tin (Sn); thereafter, the organic portion was derived with ethyl acetate and
water. The organic layer was then evaporated under decreased pressure to provide the aforementioned compound 1a.

Cl N
/ =
NO. Sn/HCl, NaOH
/ 2
N
N 65°C, 1 hr, Reflux
NH

) (1a)

Scheme 2. Schematic illustration of the production of compound (1a)
General method for the production of imidazole-pyridine analogue (1b)
Two hundred milligrams of compound (1) was placed in 9 ml of TFA and 1 ml of water, thereafter underwent refluxing

at 70°C for 16 to 17 hours. The resulting solution was analyzed using thin-layer chromatography (TLC). The complete
reaction mixture was evaporated under reduced pressure to get a light brown solid outcome of a compound (1b).

Cl / N
-~ " TFAH,0 (%:1)
/ 2
NS 20°C, 16 hrs, Reflux
NH

1 {1b)

Scheme 3. Schematic illustration of the production of compound (1b)

General method for the production of imidazole-pyridine analogue (1c)

1 g of the component (1b, 6 equivalents) was immersed in 12 mL of hydrochloric acid and transferred to a 100 mL
round-bottom flask, where it was agitated briskly to achieve a homogenous solution. To the reaction mixture, 2
equivalents of Sn were introduced and the entire solution underwent refluxing at 65°C. Around 40-50 minutes, the
reaction mixture was chilled to ambient temperature, and NaOH solution was added in order to produce the intended
product. Subsequently, more NaOH solution was used to eliminate excess Tin (Sn); thereafter, the organic layer was
taken out utilizing ethyl acetate and water. The organic layer was subsequently evaporated over reduced pressure to
provide product lc.
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Scheme 4. Schematic illustration of the production of compound (1¢)

General method for the production of imidazole-pyridine analogue (2)

5-chloro-2-aminopyridine (0.94g, 10 mmol), tertiary butyl isocyanide (1.24 g, 10 mmol), N-dimethyl
benzaldehyde (1.5 g, 10 mmol), and ethanol (20 mL) were introduced into a 100 mL round-bottom flask. 0.5
mol of iodide was incorporated and the subsequent solution was agitated at ambient temperature. The reaction's
progression was assessed by thin-layer chromatography (TLC). A lemon-yellow residue was produced. Upon
termination of the process, precipitated material was filtrated, rinsed with excessive ethanol, and subsequently dried
under vacuum conditions. Successfully obtained the white residue. The synthetic production pathway of
compound 2 is shown in Scheme 5.

CHO cl
cl A\ Ne 1 / N\
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Scheme 5. Schematic illustration of the production of compound (2)

General method for the production of imidazole-pyridine analogue (2a)

200 mg of component (2) were submerged in 9 ml of trifluoroacetic acid (TFA) and 1 ml of water subsequently
underwent refluxing at 70°C for 16 to 17 hours. The reaction combination was analyzed using thin-layer
chromatography (TLC). The resultant mixture was evaporated under reduced pressure to provide a light brown residue
of component 2a. The synthetic pathway of chemical 2a is shown in Scheme 6.

Cl N Cl
A = N/ TFAH,0 (9:1) Z N=" /
N
N2 / \ 70°C, 16 hrs, Reflux L / \
NH NH,
K 2 (22)

Scheme 6. Schematic illustration of the production of compound (2a)

Antidiabetic effect

o-Amylase inhibitory action

The a-amylase inhibition effect was assessed utilizing
the approaches already reported [31]. Five hundred
microliters of the test specimen (125-500 uM) and five
hundred microliters of 0.5 mg/mL a-amylase substrate
mixture (derived from Aspergillus oryzae) in 0.2 mM
phosphate buffer were placed in an incubator for ten
minutes at 25 °C. Subsequent to pre-treatment, 500 pL
of a 1% starch solution in 0.02 M sodium phosphate
buffer was introduced and maintained for 10 minutes at
25 °C. One milliliter of DNS coloring agent was

utilized to terminate the process. The mixture were
thereafter immersed in hot water for 5 minutes earlier
being allowed to cool to the ambient temperature.
Following the dilution of the mixture with 10 mL of
distilled water, the absorbance at 540 nm was recorded.
The acarbose was used as a positive control [32]. The
% of enzyme inhibition was determined utilizing the
below relation:

% of a-amylase Inhibitory effect = (Absorbance of
control —  Absorbance of compound) /
Absorbance of control x 100 (€3]
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a-Glucosidase inhibitory action

The inhibition of a-glucosidase efficiency was assessed
employing an amended version of an established
technique [33]. In 50 mL of phosphate buffer
comprising 100 mg of BSA, 1 mg of a-glucosidase was
solubilized. The reaction mixture comprised of 5 pL of
samples at varying dosages (125 - 1000 uM), 250 pL of
5 mM p-nitrophenyl-D-glucopyranoside, and 490 pL of
phosphate buffer. Following a S5-minute pretreatment
period at 37 °C, 200 pL of a-glucosidase was
introduced and maintained at 37 °C for 15 minutes. The
entire process was ended by the addition of 1000 uL of
100 mM NayCOs. The activity of a-glucosidase was
quantified utilizing a UV-Vis spectrophotometer at 400
nm. Acarbose was utilized as a standard for the -
glucosidase inhibitor [34].

Statistical analysis

All experiments were conducted in triplicate, and the
results are presented as mean = standard deviation
(SD). Data analysis was performed using Microsoft
Excel (Microsoft Corporation, Redmond, WA, USA).
The ICso values were estimated by plotting the
percentage inhibition against the logarithm of sample
concentration and applying linear regression analysis to
the linear portion of the dose-response curve. The ICso
was calculated from the regression equation
corresponding to 50% inhibition. The quality of the
regression model was assessed using the coefficient of
determination (R?). Differences were considered
statistically significant at p < 0.05.

RESULTS AND DISCUSSION
N-(tert-butyl)-2-(4-nitrophenyl)imidazo[1,2-
a]pyridin-3-amine (1)

Orange-yellowish solid; Yield: 93%; FT-IR (KBr, cm’
1: 3350 (NH); UV-Vis (Amax): 368 nm; 'H NMR (400
MHz, CDCls) & 8.25 (s, 1H), 8.18 (d, J = 6.9 Hz, 2H),
7.54 (s, 2H), 7.21 (t, 1H), 4.82 (t, 1H), 3.08 (s,
1H), 1.09 (s, 9H); *C NMR (101 MHz, CDCIL) §
146.62, 142.54, 14199, 137.08, 128.39, 125.01,
124.88, 123.54, 123.41, 117.70, 112.02, 77.40, 77.08,
76.76, 56.79, 30.48; Mass calculated for C;7HsN4O3:
ESI (m/z) = 310.15 found 311.20 (M + H)*; Elemental
analysis: Anal. Calcd. for Ci7HisN4O2:  C, 65.79; H,
5.85; N, 18.05 %; Found: C, 65.76; H, 5.83; N,
18.07 %.

2-(4-aminophenyl)-N-(tert-butyl)imidazo[1,2-
a]pyridin-3-amine (1a)

Brown solid; Yield: 93%; FT-IR (KBr, cm): 3315
(NH); UV-Vis (Amax): 370 nm; 'H NMR (400 MHz,
CDCl) 6 8.25 - 8.17 (s, 1H), 7.76 — 7.67 (d, 2H), 7.53
—7.44 (d, 1H), 7.09 (t,J = 8.9, 6.7, 1.4 Hz, 1H), 6.78 —
6.70 (D, 3H), 3.27 (s, 3H), 1.05 (S, J = 2.8 Hz, 9H); 13C
NMR (101 MHz, CDCl;) § 145.88, 141.77, 139.78,
129.15, 125.47, 123.55, 123.31, 122.57, 116.84,
114.86, 110.95, 77.46, 77.15, 76.83, 56.23, 40.26,
40.05, 30.31; Mass calculated for C17Hy0N4: ESI m/z =
281.23. found 281.20; Elemental analysis: Anal. Calcd.

for Ci7Ha0N4: C, 72.83; H, 7.19; N, 19.98 %; Found:
C,72.81; H, 7.20; N, 19.96 %.

2-(4-nitrophenyl)imidazo[1,2-a]pyridin-3-amine (1b)
Brown solid; Yield: 84%; FT-IR (KBr, cm): 3208
(NH); UV-Vis (Amax): 332 nm; 'H NMR (400 MHz,
CDCl) 6 8.33-8.22 (s, 1H), 8.20 (d, 2H), 8.11-8.09 (d,
1H), 7.69 (t, ] = 8.9, 6.7, 1.4 Hz, 1H), 7.67 (d, 3H),
7.46 (s, 1H), 7.09 (s, 1H); '*C NMR (101 MHz, CDCl5)
6 157.71, 157.33, 147.22, 143.21, 139.36, 135.78,
127.85, 127.59, 124.48, 124.31, 117.52, 114.75,
114.15; Mass calculated for C;3HioN4O2: ESI m/z =
254.08. found 254.76; Elemental analysis: Anal. Calcd.
for Ci3H10N4O2: C, 61.41; H, 3.96; N, 22.04 %; Found:
C, 61.40; H, 3.98; N, 22.05 %.

2-(4-aminophenyl)imidazo[1,2-a]pyridin-3-amine
(1¢)

Brown solid; Yield: 93%; FT-IR (KBr, cm™): 3400
(NH); UV-Vis (Amax): 314 nm; 'H NMR (400 MHz,
DMSO) 6 8.86 (d, J =29.0 Hz, 1H), 8.22 (d, J = 7.3 Hz,
1H), 8.00 (t, J = 11.1 Hz, 2H), 7.96 — 7.85 (m, 2H),
7.81 (s, 1H), 7.69 (d, J = 7.6 Hz, 1H), 7.47 (s, 2H), 7.01
(t, J = 9.2 Hz, 1H), 6.99 — 6.57 (d, 2H); '3C NMR (101
MHz, DMSO) & 144.46, 136.11, 135.72, 135.27,
131.72, 128.13, 125.11, 116.51, 113.92, 112.52,
112.05; Mass calculated for Cj3Hi2Ns: ESI m/z =
224.10 found 224.06; Elemental analysis: Anal. Calcd.
for CisHioNs: C, 69.62; H, 5.39; N, 24.98 %; Found:
C, 69.60; H, 5.40; N, 24.96 %.

N-(tert-butyl)-2-(4-
(dimethylamino)phenyl)imidazo[1,2-a]pyridin-3-
amine (2)

White solid; Yield: 93%; FT-IR (KBr, cm™): 3280
(NH); UV-Vis (Amax): 358 nm; 'H NMR (400 MHz,
CDCl3) 6 8.21 (d, J = 7.8 Hz, 1H), 7.82 (d, J = 9.0 Hz,
2H), 7.54 (d, =9.0 Hz, 1H), 7.13 — 7.07 (m, 1H), 6.75
(d, J=10.2 Hz, 2H), 3.13 (s, 1H), 2.99 (s, 6H), 1.06 (s,
9H);'3C NMR (101 MHz, CDCl3) § 149.81, 141.61,
139.46, 128.90, 123.85, 123.33, 122.82, 122.44,
116.66, 112.10, 111.15, 56.32, 40.46, 30.39; Mass
calculated for Ci9H24N4: ESI m/z = 308.20 found
309.25 (M + H)*; Elemental analysis: Anal. Calcd. for
CisHi2N4: C, 73.99; H, 7.84; N, 18.17 %; Found: C,
73.96; H, 7.85; N, 18.18 %.

2-(4-(dimethylamino)phenyl)imidazo[1,2-a]pyridin-

3-amine (2a)

Light brown solid; Yield: 90%; FT-IR (KBr, cm™):
3385 (NH); UV-Vis (Amax): 358 nm; 'H NMR (400
MHz, DMSO) 6 8.18 (d, J = 6.7 Hz, 1H), 7.75 (d, ] =
8.7 Hz, 2H), 7.61 (d, J = 9.0 Hz, 1H), 7.39 — 7.31 (m,
1H), 6.99 (t, ] = 6.6 Hz, 1H), 6.81 (d, J = 8.8 Hz, 2H),
2.95 (s, 6H); *C NMR (101 MHz, DMSO) § 157.75,
157.11, 150.62, 141.78, 127.89, 125.88, 123.90,
120.66, 116.87, 112.88, 112.54, 40.54, 40.38, 40.33,
40.13, 39.92, 39.71, 39.50, 39.29, 31.04; Mass
calculated for C;sH;¢Ns: ESI m/z = 252.13 found
253.11(M + H)*; Elemental analysis: Anal. Calcd. for
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CisHigN4: C, 71.40; H, 6.39; N, 22.21 %; Found: C,
71.42; H, 6.40; N, 22.19 %.

The one-pot multicomponent production of the target
components (1-1¢) and (2-2a) was achieved with
excellent yields. The formation of title compounds was
characterized through HR-MS, FT-IR, UV-Vis, 'H
NMR, '3C NMR, and elemental analysis. The complete
spectroscopic characterization of compounds (1-1c¢) and
(2-2a) was given in supporting information. The
compound (1) was synthesized by the reaction of 4-
nitrobenzaldehyde, 2-aminopyridine and
tertiary butyl isocyanide in ethanolic medium by using
iodine as a catalyst. Scheme 1 outlines the synthetic
sequences of compound (1). The absorption spectra
signify the characteristic peak at 368 nm. The peak at
33350 cm’! in the FT-IR spectra exposed the existence
of amine moiety. The singlet peak at 8.25 ppm in the
"H NMR spectra indicates the existence of NH proton.
The aromatic protons in the benzene ring were
appeared at 8.18, 7.54 and 7.21 ppm respectively. The
methyl protons of tertiary butyl group are appeared at a
singlet in 1.09 ppm. The peak at 146.62 ppm in the 1*C
NMR spectra signifies the benzene carbon connected
with NO> (-C-NO,). The existence of tertiary butyl
carbon was confirmed by the appearance of peak at
56.79 ppm. The methyl group carbons appeared at a
peak at 30.48 ppm. The compound (1) showed base
peak at m/z 310.20 in HR-MS spectra which
matched well with their calculated molecular weight.
The compound (1a) was synthesized by the reaction of
compound (1) by using Sn/HCl as a catalyst. Scheme 2
outlines the synthetic sequences of compound (1a). The
absorption spectra signify the characteristic peak at 370
nm. The peak at 3315 cm’! in the FT-IR spectra
displayed the existence of amine moiety. The singlet
peak at 8.25 8.17 ppm in the '"H NMR spectra indicates
the existence of NH proton. The aromatic protons in the
benzene ring were appeared at 7.76 — 7.67, and 7.53 —
7.44, 7.09, ppm respectively. The methyl protons of
tertiary butyl group are appeared at a singlet in 1.05
ppm. The peak at 145.88 ppm in the 3C NMR
spectra signifies the benzene carbon connected with
amine (-C-NH>). The existence of tertiary butyl carbon
was confirmed by the appearance of peak at 56.23 ppm.
The methyl group carbons appeared at a peak at 30.31
ppm. The compound (1a) showed base peak at m/z
281.20 in HR-MS spectra which matched well with
their calculated molecular weight.

The compound (1b) was synthesized by the reaction of
compound (1) by using TFA.H,O (9:1) as a catalyst.
Scheme 3 outlines the synthetic sequences of
compound (1b). The absorption spectra
signify the characteristic peak at 332 nm. The peak at
3208 cm! in the FT-IR spectra exposed the attendance
of amine moiety. The singlet peak at 8.33-8.20 ppm in
the '"H NMR spectra indicates the existence of NH,
proton. The aromatic protons in the benzene ring were
appeared at 7.69 — 7.67, 7.46, and 7.09 ppm
respectively. The peak at 157.71 ppm in the '*C NMR
spectra signifies the benzene carbon connected with
NO; (-C-NO3). The existence of C=N moiety was

confirmed by the appearance of peak at 147.32 ppm.
The C=C carbons from pyridine nucleus appeared at a
peaks at 114.75 and 114.15 ppm respectively. The
compound (1b) showed base peak at m/z 254.76 in HR-
MS spectra which matched well with their calculated
molecular weight.

The compound (1¢) was synthesized by the reaction of
compound (1b) by using Sn/HCl as a catalyst. Scheme
4 outlines the synthetic sequences of compound (1c).
The absorption spectra signify the characteristic peak at
314 nm. The peak at 3400 cm™ in the FT-IR spectra
discovered the attendance of amine moiety. The singlet
peak at 8.86 and 8.22 ppm in the '"H NMR
spectra indicates the existence of NH, proton. The
aromatic protons in the benzene ring were appeared at
8.00, 7.96-7.85 and 7.69 ppm respectively. The peak at
144.46 ppm in the '*C NMR spectra signifies the
benzene carbon connected with amine (-C-NHb).
The existence of C=N moiety was confirmed by the
appearance of peak at 136.11 ppm. The C=C
carbons from pyridine nucleus appeared at a peaks at
135.72 and 135.27 ppm respectively. The compound
(1c) showed base peak at m/z 224.06 in HR-MS spectra
which matched well with their calculated molecular

weight.
The compound (2) was produced by the reaction of N-
dimethyl benzaldehyde, 2-

aminopyridine and tertiary butyl isocyanide in
ethanolic medium by using iodine as a catalyst.
Scheme 5 outlines the synthetic sequences of
compound (2). The absorption spectra signify the
characteristic peak at 358 nm. The peak at 3280 cm™! in
the FT-IR spectra discovered the occurrence of amine
moiety. The singlet peak at 8.21 ppm in the '"H NMR
spectra indicates the existence of NH proton. The
aromatic protons in the benzene ring were appeared at
7.82, 7.54 and 7.13-7.07 ppm individually. The methyl
protons from tertiary butyl group were confirmed by
the peak at 1.06 ppm. The peak at 149.81 ppm in the
BC NMR spectra signifies the benzene carbon
connected with N-dimethylamine (-C-
N(CHs)2). The existence of C=N moiety was confirmed
by the appearance of peak at 141.61 ppm. The C=C
carbons from pyridine nucleus appeared at a peaks at
139.46 and 128.90 ppm respectively. The methyl
carbon from N-dimethyl amine group was confirmed
by the peak at 30.33 ppm. The compound (2) showed
base peak at m/z 309.25 in HR-MS spectra which
matched well with their calculated molecular weight.

The compound (2a) was synthesized by the reaction of
compound (2) in TFA.H,O (9:1) as a catalyst. Scheme
6 outlines the synthetic sequences of compound (2a).
The absorption spectra signify the characteristic peak at
358 nm. The peak at 3385 cm™! in the FT-IR spectra
exposed the incidence of amine moiety. The singlet
peak at 8.18 ppm in the 'H NMR spectra indicates the
existence of NH» proton. The aromatic protons in the
benzene ring were appeared at 7.75, 7.61 and 7.39-7.31
ppm respectively. The methyl proton from N-dimethyl
amine group was confirmed by the peak at 2.95 ppm.
The peak at 157.75 ppm in the 3C NMR
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spectra signifies the benzene carbon connected with N-
dimethylamine (-C-N(CH3),). The
existence of C=N moiety was confirmed by the
appearance of peak at 157.11 ppm. The C=C carbons
from pyridine nucleus appeared at a peaks at 150.62

N-dimethyl amine group was confirmed by the peak at
31.04 ppm. The compound (2a) showed base peak at
m/z 253.11 in HR-MS spectra which matched well with
their calculated molecular weight. The respective
spectra of compounds (1-1c¢) and (2-2a) were presented

and 141.78 ppm respectively. The methyl carbon from in Figure. 2-23
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Figure 2. UV-Vis spectra of compounds (1-1c)
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Figure 3. FT-IR spectra of compounds (1-1c)
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The inhibiting effects of the analogues (1-1c¢) and (2-2a) on a-glucosidase were examined. The current study
demonstrated that the synthesized compounds (1-1¢) and (2-2a) exhibited inhibitory action towards a-glucosidase, with
ICso values 165.59 to 370.63 uM, except for compounds 1, 1b, and 2, which had ICso values of 325.81, 270.35, and
370.63 pM, individually, in contrast to the standard acarbose (ICso = 260.21 uM). The substances (1a and 1c), having
ICso values of 165.59 and 169.37 uM correspondingly, demonstrated significant antidiabetic effects associated to the

standard acarbose, which has an ICso value of

260.21 pM. Only compound (2) exhibited diminished

antidiabetic efficacy, having ICso value of 370.63 uM, in comparison to the standard acarbose (ICso = 260.21 uM). The
results were summarized in Table 1.

Table 1. Antidiabetic effect of compounds (1-1¢) and (2-2a) through a-Glucosidase inhibition assay

Inhibition rate (%) 1Cso
Compound (uM)
125 (uM) 250 (uM) 500 (uM) 1000 (uM)
1 242 +1.8 443 +£2.7 80.6 0.4 96.3 +1.7 325.81
1a 38.242.3 52.6 £0.4 92.5+1.5 96.7 +0.3 165.59
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1b 28.5+1.2 483 +£2.7 86.2£1.5 94.5+0.5 270.35
1c 40.2 £0.8 58.5£1.5 723 £1.7 86.4 £2.6 169.37
2 30.2+2.8 42.5+0.5 64.6 1.4 88.2+1.8 370.63
2a 342425 58.2£0.8 78.6 £1.4 92.2+2.8 205.36
Acarbose 36.2 +£0.7 48.4 £1.6 75.8 £2.2 94.4+1.6 260.21

o-amylase assay

In Table 2, the a-amylase inhibitory nature of the compounds (1-1¢) and (2-2a) are exhibited. The outcomes prove that
the produced compounds display superior action than control acarbose. Nevertheless, the inhibitory nature of all the

synthesized compounds (1-1¢) and

(2-2a) is dependent on concentration. Most of the synthesized compounds

(1-1¢) and (2-2a) displayed significant antidiabetic potential except compounds 1, 1b, and 2 with the ICso values of
365.22, 240.16, and 324.55 uM. Of the synthesised compounds (1-1¢) and (2-2a), compound (1a) revealed significant
effect (ICso = 141.28 uM) associated to the reference acarbose (ICso = 188.00 uM). The compound 1 (ICsy: 365.22 uM)
had a moderate antidiabetic action, then the standard acarbose (ICso: 188.00 uM).

Table 2. Antidiabetic effect of compounds (1-1¢) and (2-2a) through a-amylase inhibition action

Inhibition rate (%) I1Cso
Compound (uM)

125 (pM) 250 (uM) 500 (uM) 1000 (uM)
1 30.5+2.5 49.2 +1.8 62.4 +0.6 78.6 1.4 365.22
la 42.7+£1.3 58.84+2.2 76.1+1.9 92.8 £0.2 141.28
1b 43.2 £0.8 51.8+1.2 63.2 +2.8 91.9 +1.1 240.16
1c 42.1+1.9 60.2 0.5 73.5+1.5 92.742.3 146.93
2 28.2 +2.8 44,8 +1.2 74.9 £1.1 94.5+0.3 324.55
2a 37.0+1.5 59.14£2.9 80.2 £1.8 95.0 +£0.8 175.83
Acarbose 32.9+£2.1 58.3 £1.7 87.2 £0.6 96.8+1.2 188.00

CONCLUSION REFERENCES

In summary, we have devised a novel, effective, one-
pot multi-component procedure to synthesize
imidazo[ 1,2-a]pyridine analogues (1-1¢) and (2-2a) that
have possible structural and therapeutic significance.
We utilized numerous Lewis’s acids as catalysts for the
production of the title substances. The combination of
2-aminopyridine, tert-butyl isocyanide, and substituted
benzaldehyde in the presence of iodine as a catalyst
yield compounds 1 and 2. The compounds (1 and 2)
were further reduced to get their analogues (1a-1c¢) and
(2a). The imidazo-pyridine analogues were studied by
UV-Vis, FT-IR, NMR, mass spectrometry, and
elemental analysis. The primary benefits of this
procedure are the exceptional yielding of the goods and
the utilization of uncomplicated beginning resources.
The technique's efficiency renders it an appealing
substitute to different methods. The compounds (1-1c)
and (2-2a) were assessed for their in-vitro antidiabetic
activities. Several of the formulated compounds
exhibited remarkable antidiabetic efficacy comparable
to the conventional medication acarbose. The
experimental results indicate that imidazo[l,2-
a]pyridine analogues serve as a promising framework
for the creation of novel bioactive compounds.
Additional  inquiries  including  comprehensive
mechanistic research, extensive biological assessments,
and structure—activity connection evaluations are
necessary to thoroughly investigate their clinical
efficacy.
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