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ABSTRACT

Momordica dioica Roxb., also known as spine gourd, is a nutritionally valuable dioecious plant with a wide range
of pharmacological properties. It is rich in beta-carotene, proteins, calcium, phosphorus, and iron, making it a
nutritious vegetable widely consumed in India. It exhibits antioxidant, hepatoprotective, anticancer, anti-ulcer,
anti-inflammatory, antiallergic, nephroprotective, antimalarial, antidiabetic, and antibacterial activities due to its
bioactive compounds. This underutilized plant holds promise for further research and development in natural
medicine. There are lot many review articles already have been published in many different national and
international journals. Although not much regarding its pharmacological activity in numerous disease has been
discussed and explained smoothly. Therefore, a small attempt in this review article has been made to explain
various pharmacological activity of Momordica dioica Roxb or spine gourd.

KEYWORDS: Momordica dioica Roxb., dioecious plant, Pharmacological actions.

ABSTRACT

An efficient, sustainable and environmentally benign
approach has been established for the synthesis of
imidazothiazoles and imidazopyridines using ethanol as
a green solvent. The reaction was carried out at room
temperature  under  ultrasonic  irradiation  and
catalyst/metal-free  conditions.  The  outstanding
operational simplicity, practicality and versatility of this
approach make it a promising alternative procedure to
previously conventional reported methods. The present

Ethanol

methodology provides excellent yields, easy isolation of
products and no requirement of work-up or column
chromatography purification. Thus, the reaction profile is
clean, pollutant-free and economical with limited use of
volatile solvents.

KEYWORDS: Ultrasonic irradiation, catalyst-free
condition, metal-free condition, non-conventional
method.

v Ethanol as a green solvent
v Mild reaction conditions
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v’ Ultrasound-assisted expedient approach
v" No column chromatography
v’ Catalyst-free conditions
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INTRODUCTION

Heterocyclic compounds widely exist in various natural
products, biological compounds, drugs, and functional
materials.™! Many synthetic targets that are biologically
active, such as natural compounds and medicines,
contain nitrogen-containing heterocycles.>* Therefore,
synthetic chemists have been paying close attention to
the synthesis and functionalization of nitrogen-
containing  heterocycles.”!  Imidazopyridine  and
imidazolthiazoles are such biologically significant
heterocycles Imidazopyridine derivatives have a wide
range of biological activities, which makes them very
appealing  heteroaromatic  units.®!  Specifically,
imidazo[1,2-a]pyridine has been identified as a major
core in numerous medicines, including minodronic acid,
olprinone, zolimidine, and alpidem.'” Medicinal and
biological properties of imidazopyridine, such as their
anticancer®®, antimicrobial®!, anti-inflammatory!*?,
antibacterial,  anxiolytic,  ulcer-healing,  antiviral,
antiprotozoal, antiherpes, and antiapoptotic properties,
GABA receptor ligand™ and calcium channel
antagonist™! are well-known. It has recently been
discovered that a derivative of imidazo[1,2-a]pyrimidine
exhibits remarkable in vivo tumor growth suppression in
prostate cancer that is resistant to castration (CRPC).!*%
Specifically, 3-substituted imidazo[1,2-a]pyridines are
recognized as preferred scaffolds. As an illustration, the
C3- alkylated imidazo[1,2-a]pyridines are frequently
included in commercially accessible medications,
including the hypnotics Zolpidem and the anti-HIV
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Figure 1: Some medicinally important derivatives imidazopyridine and imidazothiazole.

RESULTS AND DISCUSSION

In the beginning of our quest for an efficient and
environmentally friendly approach for producing 2-
arylimidazo fused heterocycles, we chose a model
reaction to prepare 2-phenyl-imidazo[1,2-a] pyridine
using phenacyl bromide (la, 1mmol) and 2-
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GSK812397 (Fig.1)."® Similarly, Thiazoles are mostly
connected with medicinal chemistry and have been used
significantly in the development of drugs to treat
bacterial infections, hypertension,  allergies™”,
inflammation™, and HIV infections™®, hypnotics®®,
schizophrenia® pain management, novel bacterial
DNA gyrase B, fibrinogen receptor antagonists with
antithrombotic properties®® and so on. Its biological
abilities are outstanding exhibiting properties including
anticancer™, antifungal®,  antibacterial®,  anti-
inflammatory®®®,  antitubercular®”, anticonvulsa[r;g”],

diuretic®Y, neuroprotective and antioxidant activity.

In the pursuit of exploring the sustainable alternatives to
conventional procedures ultrasonic-irradiation techniques
brought to be the best method relative to waste reduction
and energy conservation.®**  Under ultrasonic
irradiation, organic transformations can be achieved in
the paucity of catalyst.*® Ultrasonic vibrations create an
array of small cavitation bubbles within the solution.
These small bubbles generate micro-jets that can produce
a fine emulsion between the starting precursors, as they
rapidly ascend and explode abruptly.B? Further, the
reaction solution and local temperature increase due to
the powerful collapse of these small bubbles.*” This
provides sufficient energy to surpass the energy
barrier.*”! To expand the application of ultrasound in the
synthesis of heterocyclic compounds, herein, we report a
synthesis of imidazopyridines and imidazothiazole
motifs under ultrasound irradiation.
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aminopyridine (2a, 1 mmol) as substrates under
ultrasound irradiation. We investigated the effect of
various green solvents in this study, in addition to the
reaction time, as described in Table 1. Our investigation
started with the reaction of 2-aminopyridine la (0.5
mmol) and 2-bromoacetophenone 2a (0.5 mmol) under
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neat condition at room temperature (RT). After
sonication for 120 min, desired product(3a) was obtained
in 68% isolated yield (Table 1, Entry 1). After obtaining
this result, we focused on screening various
environmentally friendly solvents, including water,
ethanol, glycerol, glycerol: water (3:1), PEG-400, ethyl
lactate and under various rection condition (entries 2-8).
The best result (Table 1, Entry 3) was observed in
ethanol under ultrasound irradiation at ambient
conditions to furnish the desired product, 2-phenyl-
imidazo[1,2-a] pyridine in a 96% vyield just in 30min,
proving that the efficient energy-transfer by the

European Journal of Biomedical and Pharmaceutical Sciences

ultrasonic irradiation can promote a fast reaction. The
isolated compound was characterized by its elemental
and spectral (*H-NMR, IR and *C-NMR) studies. The
overall results are documented in Table 1.

In order to further improve the yield and decrease the
reaction time, we tried to increase the reaction
temperature under ultrasound irradiation. The effect,
however, was not remarkable (Table 1). Consequently, it
was indicated that there was no remarkable temperature
effect on this reaction.

Table 1: Optimization of Reaction Conditions for the Synthesis of 2-phenyl imidazo [1,2-a] pyridines under

ultrasound irradiation.

N Experimental =N
7 H—NH
O o O Zmm (-0
o) Condition
1a 2a 3
Entry | Solvent Method Temp Time (min.) Yield(%)*"
RT 120 68
1. Neat Ultrasound 50 110 69
70 100 71
RT 300 40
2. Water Ultrasound 50 270 42
70 240 45
RT 30 96
3. Ethanol Ultrasound 50 25 96
70 20 97
4. Glycerol Ultrasound RT 40 90
5, S\I'zt‘;irz':l) Ultrasound 50 45 93
6. PEG-400 Ultrasound 50 60 89
7. Ethyl lactate Ultrasound RT 60 91
. RT 780 37
8. Ethanol Stirring 80 120 5

2All reactions were carried out with phenacyl bromide (1a) (1 mmol) and 2-amino pyridine (2a) (Immol) using 5ml

ethanol under ultrasound irradiation. ® Isolated yields.

After finding the optimal conditions for performing this
reaction, we employed the devised methodology to
produce a variety of substituted imidazopyridines [Table
2]. All of the compounds were adequately synthesized in
short reaction times and with good to excellent yields.
Whenever, using phenacyl bromides with an electron

Table 2: Substrate scope®

withdrawing group on the phenyl ring, higher yields and
faster reactions were generally seen, whereas when an
electron donating group was present on the phenyl ring,
the reaction slowed down and the product yield was
decreased.

Br . NH,
\ // + ///_\<N Ethanol d /N/ C // 1
RZ/\——J Ultrasound irradiation, RT R/Q/N
2
la-g 2a-c 3a-i
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Time | Yield® .
Entry 1 2 Product (min) (%) M. P.(°C)
L
o)
HN— i
1. 2 \N / = 30 96 136-138
Br 2a
la
3a
L
(0] _ N \N
Hoh —
2. 2N N/ 30 90 136-138
Br 2a
1b
3b
X
o} |
@ = K
HoN—\ —
3. / 55 89 132-134
MeO Br N
2a
1c OMe
3c
CL
o) Ny
y _
4, /©/UD 2N N/ 20 96 264-266
O,N r 2a
1d NO,
3d
1
o) _ .
H _
5, /©/l\ 2N \ 7/ 35 92 212214
Cl Br 2a
le Cl
3e
X
0 |
a— N™ SN
H _
6 2NO 30 93 217-219
B Br N
,
1f 2a . Br
NN
o) |
N Ny
7. \ 35 89 212-214
Br 2b
la
39
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All reactions were carried out with the respective o-phenacyl bromides la-g (1 mmol), and respective 2-
aminopyridines 2a-c (Lmmol), in 5 mL of ethanol solvent system at room temperature under ultrasound irradiation;
®Yields reported are isolated yields.

A possible mechanism pathway for the synthesis of initial stage for the condensation of 2-aminopyridine and
imidazo[1,2-a] pyridine is shown in (Scheme 1). The phenacyl bromide. This is followed by intramolecular
nucleophilic  attack of  2-aminopyridine's  ring cyclization and simultaneous dehydration, which yields
nitrogent***! on phenacyl bromide is speculated to be the ~ the required imidazo[1,2-a] pyridine.

- =" 'H;)O 'y
N L) — W
)

<
Schemel. Plausible mechanism for synthesis of imidazopyridine.

We substituted 2-aminopyridine with additional starting materials; however, the vyields for the 2-

compounds, 2-amino thiazole derivatives, as synthons to aminopyridine were comparatively higher than those for

demonstrate the adaptability of the disclosed approach. the 2-amino thiazole.
The reaction proceeded as expected with both of these
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Table 3: Substrate scope®
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O
—\_R
Br S Ethanol, RT S—=N S
\ i)
| + Rz_[ )—NH, > <7\Nr 7N\
R/ ¥ N Ultrasound irradiation Ry
1(a-c) 4(a-c) 5(a-d)
Time Yield o
Entry 1 2 Product (min) (%) M. P. (°C)
(@]
| o | 0
»—NH, /\> .
1. N N—_—_ks 60 91 138-141
1a 4a 5a
o
Br CI\[S _
2. |N/>_NH2 f %Nl 90 85 232234
Br 1b 4b S C|
5b
O
Br S _—
3. (j)v @E,f_ NHz TN 120 84 108-110
4c \<s:©
la 5c
HaCO
i Br S
4 Qk ©[N>_ N =\ 140 | 80 | 178-180
H,;CO 4 N§< @
1c ¢ S
5d

2All reactions were carried out with

the respective o-phenacyl bromides la-c(1 mmol), and 2-aminothiazo 4a-

c(lmmol) in 5 mL ethanol system at room temperature under ultrasound irradiation; °Yields reported are isolated

yields.

CONCLUSION

Finally, we have developed a catalyst free, simple, quick,
and highly efficient green synthetic approach with
ultrasound support for a new broad spectrum of
interesting functionalized 2-phenyl imidazo [1,2-a]
pyridine and imidazo[2,1-a] thiazole in ethanol at
ambient condition. This protocol's significant advantages
include the use of readily available, affordable starting
materials that are commercially available; energy
efficiency; short reaction times; operational simplicity
and clean reaction profiles; reusability of reaction media;
ease of product isolation and purification without the
need of column chromatography; large-scale synthetic
applicability; excellent yields; and high atom economy,
all of which satisfy various aspects of green and
sustainable chemistry. Use of ultrasound, eco-efficiency,
greener reagents, use of green solvents, absence of bases
and catalyst requirements, ease of workup, quick reaction
times, and the strategy is appealing as well as successful
than the other methods proposed due to its high product
yield and short reaction time.
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EXPERIMENTAL SECTION

General information: Sonication was carried out
utilizing an ultrasound probe- sonicator (Model: VCX
130) manufactured by Sonics with a 20 kHz frequency
and 130 W of energy. NMR spectra were recorded on a
Bruker Avance-11 400FT spectrometer at 400 MHz (*H)
and 100 MHz (**C) in DMSO or CDCl; using TMS as an
internal reference. Infrared spectra were recorded using a
Shimadzu (FT-IR 8400S) FT-IR spectrophotometer
using KBr disc. All chemicals were reagent grade and
purchased from Aldrich, Merck, and Qualigens and were
used without further purification. The reactions were
monitored using pre-coated Aluminium TLC plates of
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silica gel G/UV-254 of 0.25 mm thickness (Merck 60 F-
254). Melting points were determined by open glass
capillary method and were uncorrected.

General procedure for the synthesis of 2-aryl [1, 2-a]
imidazoheterocycles

An equimolar mixture of phenacyl bromide (1; 1 mmol)
and 2-Amino pyridine/2-Amino thiazole (2; 1 mmol) was
added to 5 ml of ethanol in an oven dried round bottom
flask under ultrasonic irradiation. Then the reaction
progress was monitored by TLC. On completion of the
reaction, about 10 ml of the distilled water was added to
quench the reaction. A solid mass precipitated out, which
was then filtered off. The crude product was then
purified by washing it several times with distilled water.
The yield of the obtained product was 80-96%. Then the
product was confirmed by IR, *H and **C spectra. All the
synthesized compounds are known and were
characterized by comparison of their spectral data as
reported in the previous literatures.

2-Phenylimidazo[1,2-a] pyridine (3a)

=N

-0
Yellow powder, Yield: 96%; M.P.:136-138°C; IR (KBr,
cm™): 3124, 1646, 1484, 1365, 750, 712; *H NMR (400
MHz, CDCl;) (5, ppm): 8.16 (dd,J1.04, 1.03, 1H),
8.06(d, 2H), 7.72 (s, 1H), 7.60 (d, J 9.14, 1H), 7.45 (dd,
2H), 7.42 (t,J7.22, 2H), 7.35 (d, 1H), 7.32 (d, J 7.33,
1H), 7.18-7.15 (m, 1H), 6.68 (d, J 6.78, 1H); °C NMR
(CDCly) (3, ppm): 144.9, 144.6, 134.6, 129.5, 127.53,
126.86, 126.5, 123.4, 116.3, 113.3, 109.6; MS (ESI): m/z
194; found 195 (M+H)"; Anal caled for CysHioN,:
195.0923 Found: 195.09.

2-p-Tolylimidazo[1,2-a] pyridine (3b)

=N

Yellow powder; Yield: 90%; M.P.:142-144°C, IR (KBr,
cm™): 3026, 1642, 1476, 1374, 826, 744 ; 'H NMR (400
MHz, CDCl;) (8, ppm): 8.18 (d, 1H, J= 6.8 Hz), 7.94 (d,
2H, J= 8.0 Hz), 7.86 (s, 1H), 7.64-7.51 (m, 1H), 7.28 (d,
2H, J 7.9 Hz), 7.22-7.17 (m, 1H), 6.62-6.56 (m, 1H),
2.52(s, 3H); **C NMR (CDCls) (3, ppm): 145.96, 135.09,
133.02, 132.16, 128.43, 125.46, 124.54, 122.42, 113.38,
111.03, 24.23; ES-MS (m/z): 209 ([M+H]*, 100).

2-(4-Methoxyphenyl)-imidazo[1,2-a] pyridine (3c)

=N O/

N N\//\ < >
Light yellow powder; Yield: 89%; M.P.:132-134°C, IR
(KBr, cm™): 2956, 2834, 1618, 932, 746, 632, 538, 452;
'H (400 MHz, CDCls) (3, ppm): 8.14 (d, J = 6.77, 1H),
7.92 (dd, J=1.95, 1.94, 2H), 7.72(s, 1H), 7.58 (d, J 9.08,
1H), 7.22-7.20(m, 1H), 6.93 (dd, J =1.97-1.94, 2H), 6.72
(dd, J=0.82-0.81, 1H), 3.78 (s, 3H, OCHy);
BCNMR(CDCl3)(8, ppm): 158.92, 144.85, 128.38,

www.ejops.com | Vol 11, Issue 7, 2024. |

European Journal of Biomedical and Pharmaceutical Sciences

126.48, 125.96, 124.62, 117.18, 114.34, 112.44, 107.76,
55.42; ES-MS (m/z): 225 ([M+H]",100).

2-(4-nitrophenyl)imidazo[1,2-a] pyridine (3d)

=N

Reddish powder; Yield: 94%; M.P.. 264-266°C; IR
(KBr, cm™): 3107, 1636, 1508, 1335, 854, 718;
'HNMR(400 MHz, CDCl5)(5, ppm): 8.36-8.30 (2H, m),
8.19 (1H, dt, J= 6.82,1.03 Hz), 8.14-8.12 (2H, m), 8.06
(1H, s), 7.54 (1H, dd, J=9.07, 0.74 Hz), 7.32 (1H, m),
6.78 (1H, td, J= 6.74, 1.02 Hz); *C NMR (DMSO-d6)(5,
ppm): 148.05, 146.13, 143.09, 141.05, 128.32, 125.63,
125.08, 124.82, 117.08, 112.39, 111.04.

2-(4-Chlorophenyl)-imidazo[1,2-a] pyridine (3e)

Z>=N

Yellowish powder; Yield: 92%; M.P.: 212- 213°C, IR
(KBr, cm™): 2924, 1636, 942, 836, 754; 'HNMR(400
MHz, CDCl,)(5, ppm): 8.14 (d, J= 6.78, 1H), 7.84 (d, J=
8.52, 2H), 7.80 (s, 1H), 7.65 (d,J= 9.15, 1H), 7.35
(d, J=8.52, 2H), 7.22 (t,J7.17, 1H), 6.84 (t, J =6.60,
1H); *CNMR(CDCI;)(3, ppm): 147.04, 145.16, 134.28,
132.63, 129.82, 127.32, 125.76, 124.19, 117.63, 113.7,
109.53; MS (ESI): m/z (%) 229 ([M+H]", 100).

2-(4-Bromophenyl)-imidazo[1,2-a]pyridine (3f)

=N

Yellow powder; Yield: 93%; M.P.: 217-219°C; IR (KBr,
Cm"l): 3086, 1642, 1468, 1372, 828, 738; *H NMR (400
MHz, CDCl)(3, ppm): 8.16 (d, 1H, J= 6.3 Hz), 7.72 (s,
1H), 7.68 (d, 2H, J=7.5 Hz), 7.56 (d, 2H, J= 8.3 Hz),
7.42 (d, 1H, J 9.0 Hz), 6.69-6.62 (m, 1H), 6.46-6.36 (m,
2H), *CNMR(CDCl,)(5, ppm): 148.06, 144.28, 136.06,
135.32, 133.41, 130.32, 127.73, 125.68, 117.02, 113.06,
109.43; ES-MS (m/z): 272 ([M+H]", 100).

6-bromo-2-phenylimidazo[1,2-a]pyridine (3g)
0
/
Cl N
White solid; Yield: 89%; M.P.: 212-214°C; IR (KBr, cm
1): 1636, 768; 'H NMR (CDCI3, 400 MHz) (3, ppm):
8.86-8.84 (dd, 1H), 8.39 (s, 1H), 8.16(d, 2H), 7.52 (dd,
2H), 7.41(d, 1H), 7.39-7.31 (m, 2H); “C NMR
(CDCI3)(8,ppm):147.02, 134.13, 132.02, 130.09, 129.62,

129.06, 128.83, 127.58, 127.45, 124.06, 123.40, 117.16,
114.03; ES-MS (m/z): 229 ([M+H]*, 100).

6-bromo-2-phenylimidazo[1,2-a]pyridine (3h)
L0
N/
Br X
Pale Yellow solid; Yield: 90%; M.P.: 197-199°C; IR
(KBr, cm™): 1638, 778; 'H NMR (400 MHz ,CDCI3) (3,
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ppm): 8.24-8.25 (m, 1H), 7.92-7.95 (m, 2H), 7.80 (s,
1H), 7.54(d, J=8 Hz, 1H), 7.42-7.47(m, 2H), 7.34-
7.38(m, 1H), 7.24-7.25(m, 1H); **C NMR (CDCI3) (3,
ppm): 146.6, 144.1, 133.2, 128.9, 128.5, 128.3, 126.2,
125.7, 118.2, 108.4, 107.2; ES-MS (m/z): 272 ([M+H]",
100).

6-chloro-2-(p-toly)imidazo[1,2-a]pyridine (3i)

ZN=N
o X N\//\ < >

Pale yellow solid; Yield:89%; M.P.:227-229°C; IR (KBr,
cm™): 1628, 1628, 1533, 1565; ‘H NMR (400MHz,
CDCI3) (5, ppm): 8.24 (d, 1H), 7.85(s, 1H), 7.68(d, 1H),
7.49-7.44(m, 2H), 7.37 (t, 1H), 7.22-7.17 (m, 2H),
2.39(s, 3H); *C NMR (CDCI3) (8, ppm): 148.7, 137.2,
134.01, 133.09, 129.18, 128.65, 127.96, 123.52, 122.05,
120.18, 120.12, 16.02; ES-MS (m/z): 243 ([M+H]",
100).

2-(2,4-Dichlorophenyl)-6-methylimidazo[1,2-

a]pyridine (3j)
N
- NMCI
Cl X

Yellowish white solid; Yield: 86%; M.P.:213-215°C; IR
(KBr, cm™): 2986, 1656, 1155, 1086, 566; ‘H NMR
(400MHz, CDCI3) (8, ppm): ) 8.45(d, J =8.55,1H), 8.24
(s, 1H), 7.86 (s, 1H), 7.56(d,J=9.33,1H), 7.42
(d,J=2.13, 1H), 7.38 (dd,J=2.16, 2.07, 1H),
7.12(dd, J =1.47,1.50, 1H); *C NMR (CDCI3) (8, ppm):
146.36, 142.25, 134.13, 133.35, 131.44, 131.02, 130.53,
128.73, 126.62, 124.12, 123.15, 117.80, 113.5, 18.03;
MS (ESI): m/z (%), 263 ([M+H]", 100).

2-(3,4-dichlorophenyl)imidazo[1,2-a]pyridine (3k)

=N
A N\/)_QiCI
Cl

Yellowish powder; Yield: 94%; M.P.. 166-168°C;
IR(KBr, cm™): 3072, 1638, 1456, 1128, 832, 748; 'H
(500 MHz, CDCl5)(8, ppm): 7.94 (1H, d, J = 6.7 Hz),
7.98 (1H, d, J = 1.71 Hz), 7.72 (1H, s), 7.60 (1H, dd, J =
8.24, 1.76 Hz), 7.52 (1H, d, J = 9.04 Hz), 7.38 (1H, d, J
=8.55 Hz), 7.12(1H, t, J= 7.89 Hz), 6.79 (1H, 1, J = 6.48
Hz); ®C (125 MHz, CDCl;) (8, ppm): 146.07, 142.35,
134.74, 133.62, 132.68, 131.54, 128.64, 126.77, 125.76,
125.01, 117.86, 112.07, 108.12.

6-phenylimidazo [2, 1-b]thiazole (5a)

O~

Yield: 91%; M.P.: 138-141°C; IR(KBr, cm’l): 3038,
2822, 1612, 1566, 1528, 1475, 1414; 'H NMR (400
MHz, DMSOQOd6): (5, ppm): 8.18 (1H, s), 7.90-7.89
(1H,d, J=4.48), 7.85-7.82 (2H, d), 7.40-7.38 (2H, t), 7.26
(1H, t), 7.22-7.20 (1H, d, J=4.44); MS (ESI) m/z
201[M+H]; Anal. Calcd.for C11H8NZ2S: C, 65.67; H,
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4.13; N, 13.64; Found: C, 65.55; H,3.72; N, 13.16.

6-(4-bromophenyl)-2-chloroimidazol2,

(5b)
NTg

Yield: 85%; M.P.: 232-234°C; IR(KBr, cm™): 1546,
1183, 985, 742; 'H NMR (400 MHz, DMSOd6) (3,
ppm): 8.36 (1H, s), 8.26 (1H, s), 7.84 (2H, d, J=8.4),
7.65 (2H, d, J=8.4); MS (ESI) m/z: 312 [M+H]; Anal.
Calcd. for C1H¢BrCIN,S: C,42.23; H, 1.95; N, 8.96;
Found: C, 39.55; H, 1.70; N, 8.07.

1-b]thiazole

2-Phenyl-benzo[d]imidazo[2,1-b]thiazole (5¢)

e
Yield: 84%; M.P.: 108-110°C; IR(KBr, cm™): 3426,
2336, 1578; 1H NMR (400 MHz, CDCI3) (5, ppm): 7.92
(s, 1H); 7.92-7.89 (m, 1H), 7.70-7.68 (m, 1H), 7.61-7.59
(m, 1H), 7.02-6.50 (m, 6H); MS (ESI) m/z: 251 [M+H];
Anal. Calcd. for Ci5HigN,S: C,71.92; H, 4.09; N, 11.22;
Found: C, 71.68; H, 3.81; N, 10.69.

2-(4-Methoxyphenyl)-benzo[d]imidazo[2,1-b]thiazole

(5d)
/ N@
mco—@—{//\\s

Yield: 80%; M.P.: 178-180°C; IR(KBr, cm™): 3418,
2942,1612, 1465; *H NMR (400 MHz, CDCI3) (5, ppm):
7.92(s, 1H), 7.76- 7.70 (m, 2H), 7.57-7.54 (m, 1H), 7.50-
7.49 (m, 1H), 7.36-7.30 (m, 2H), 6.96-6.94 (m, 2H), 3.88
(s, 3H); MS (ESI) m/z : 281 [M+H]; Anal. Calcd. for
CiH12N,0OS: C, 68.45; H, 4.36; N, 9.96; Found: C,
68.28; H, 4.26; N, 9.62.

REFERENCES

1. (a) L. F. Tietze and A. Modi, Med. Res. Rev., 2000;
20: 304; (b) B. B. Touré and D. G. Hall, Chem. Rev.,
2009; 109: 4439; (c) S. Yu and S. Ma, Angew.
Chem. Int. Ed., 2012; 51: 3074.

2. A.R. Katritzky, Y. J. Xu and H. Tu, J. Org. Chem.,
2003; 68: 4935-4937.

3. R. Martin, M. R. Rivero and S. L. Buchwald,
Angew. Chem. Int. Ed., 2006; 45: 7079-7082.

4. T. Naito, Pharm. Bull., 2008; 56: 1367-1383.

5. L. Chen, H. Zhu, J. Wang and H. Liu,
Molecules, 2019; 24(5): 893.

6. (a) N. Dahan-Farkas, C. Langley, A. L. Rousseau,
D. B. Yadav, H. Davids and C. B. de Koning, Eur. J.
Med. Chem., 2011, 46, 4573; (b) R. Ducray, I.
Simpson, F. H. Jung, W. M. Nissink, P. W. Kenny,
M. Fitzek, G. E. Walker, L. T. Ward and K. Hudson,
Bioorg. Med. Chem. Lett., 2011; 21: 4698.

7. (a) H. Cao, H. Zhan, J. Cen, J. Lin, Y. Lin, Q. Zhu,
M. Fu and H. Jiang, Org. Lett.,

1SO 9001:2015 Certified Journal | 426



Verma et al.

10.
11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

www.ejbps.com

2013, 15, 1080; (b) A. Elhakmaoui, A. Gueiffier, J.
C. Milhavet, Y. Blache, J. P. Chapat, O. Chavignon,
C. J. Teulade, R. Snoeck, G. Andrei and E. D.
Clercqg, Bioorg. Med. Chem. Lett, 1994; 4(6):
1937-1940.

R. J. L. Catena, G. L. Farrerons, S. A. Fernandez, C.
C. Serra, L. D. Balsa, A. C. Lagunas, R. C. Salcedo,
G. A. Fernandez, WO05014598A1, 2004 (Chem.
Abstr., 2005; 142: 240458).

G. R. Revankar, T. R. Matthews and R. K. Robins,
J. Med. Chem., 1975; 18: 1253-1255.

Y. Rival, G. Grassy and G. Michel, Chem. Pharm.
Bull., 1992; 40: 1170-1176.

Y. Rival, G. Grassy, A. Taudou and R. Ecalle, Eur.
J. Med. Chem., 1991; 26: 13-18.

S. Laneri, A. Sacchia, M. Gallitelli, F. Arena, E.
Luraschi, E. Abignente, W. Filippelli and F. Rossi,
Eur. J. Med. Chem., 1998; 33: 163-170.

A. C. Humphries, E. Gancia, M. T. Gilligan, S.
Goodacre, D. Hallett, K. J. Merchant and S. R.
Thomas, Bioorg. Med. Chem. Lett., 2006; 16: 1518-
1522,

P. J. Sanfilippo, M. Urbanski, J. B. Press, B.
Dubinsky and J. B. Moore Jr., J. Med. Chem., 1988;
31: 2221-2227.

C. Guo, S. Greasley, A. Linton, A. Nagata, S.
Kephart, B. J. Burke, M. Ornelas, M. Edwards and
M. Pairish, J. Med. Chem., 2011; 54: 7693-7704.

a) D. J. Sanger, Behav. Pharmacol., 1995; 6: 116—
126; b) T. S. Harrison and G. M. Keating, CNS
Drugs, 2005; 19: 65-89; c) N. Hsua, S. K. Jha, T.
Coleman and M. G. Frank, Behav. Brain Res., 2009;
201: 233-236; d) S. Boggs, V. I. Elitzin, K.
Gudmundsson, M. T. Martin and M. J. Sharp, Org.
Process Res. Dev., 2009; 13: 781-785.

K. D.Haragave, F. K. Hess and J. T. Oliver, J. Med.
Chem., 1983; 26: 1158.

R. N. Sharma, F. P. Xavier, K. K. Vasu, S. C.
Chaturvedi and S. S. Pancholi, J. Enz. Inhib. Med.
Chem., 2009; 24: 890.

F. W. Bell, A. S. Cantrell, M. Hoegberg, S. R.
Jaskunas, N. G. Johansson, C. L. Jorden, M. D.
Kinnick, P. Lind, J. M. Morin Jr., R. Noreen, B.
Oberg, J. A. Palkowitz, C. A. Parrish, P. Pranc, C.
Sahlberg, R. J. Ternansky, R. T.Vasileff, L. Vrang,
S. J. West, H. Zhang and X. X. Zhou, J. Med.
Chem., 1995: 38: 4929.

N. Ergenc, G. Capan, N. S. Gunay, S. Ozkirimli, M.
Gungor, S. Ozbey and E. Kendi, Arch. Pharm.
Pharm. Med Chem., 1999; 332: 343.

J. C. Jaen, L. D. Wise, B. W. Caprathe, H. Tecle, S.
Bergmeier, C. C. Humblet, T. G. Heffner, L. T.
Meltzer and T. A. Pugsley, J. Med. Chem., 1990; 33:
311.

J. S. Carter, S. Kramer, J. J. Talley, T. Penning, P.
Collins, M. J. Graneto, K. Seibert, C. Koboldt, J.
Masferrer and B. Zweifel, Bioorg. Med. Chem. Lett.,
1999; 9: 1171.

| Vol 11, Issue 7, 2024.

23

24

25.

26.

27.

28.

29.

30.

31.

32.

33.
34.
35.
36.
37.
38.
39.
40.
41,

42,

43.

1SO 9001:2015 Certified Journal

European Journal of Biomedical and Pharmaceutical Sciences

. J. Rudolph, H. Theis, R. Hanke, R. Endermann, L.
Johannsen and F. Geschke, J. Med. Chem., 2001; 44:
6109.

. A. Badorc, M. F. Bordes, P. de. Cointet, P. Savi, A.

Bernat, A. Lale, M. Petitou, J. P. Maffrand and J. M.

Herbert, J. Med. Chem., 1997; 40: 3393.

E. Gulsory and N. U. Guzeldemirci, Eur. J. Med.

Chem., 2007; 42: 320.

B. Narayana, K. K. Vijaya Raj, B. V. Ashalatha, N.

S. Kumari and B. K. Sarojini, Eur. J. Med. Chem.,

2004; 39: 867.

B. F. Abdel-Wahab, H. A. Abdel-Aziz and E. M.

Ahmed, Eur. J. Med. Chem., 2009; 44: 2632.

S. A. F. Rostom, I. M. EI-Ashmawy, H. A. Abd EI

Razik, M. H. Badr and H. M. A. Ashour, Bioorg.

Med. Chem., 2009, 17, 882.

M. Shiradkar, G. V. S. Kumar, V. Dasari, S.

Tatikonda, K. C. Akula and R. Shah, Eur. J. Med.

Chem., 2007; 42: 807.

K. M. Amin, A. D. E. Rahman and Y. A. Al-Eryani,

Bioorg. Med. Chem., 2008; 16: 5377

A. Andreani, M. Rambaldi, G. Mascellani and P.

Rugarli, Eur. J. Med. Chem., 1987; 22: 109.

(a) M. Koufaki, C. Kiziridi, F. Nikoludaki and M. N.

Alexis, Bioorg. Med. Chem. Lett., 2007; 17: 4223;

(b) M. H. Shih and K. F. Ying, Bioorg. Med. Chem.,

2004; 12: 4633.

J. T.Li,J. F. Han, J. H. Yang and T. S. Li, Ultrason.

Sonochem., 2003; 10: 199-122.

J. McNulty, J. A. Steere and S. Wolf, Tetrahedron

Lett., 1998; 39: 8013-8016.

J. Lindley, J. P. Lorimer and T. J. Mason,
Ultrasonics, 1986; 24: 292-293.
D. Heymann and F. Cataldo, Fullerene Sci.

Technol., 1999; 7: 725-732.

P. Cintas and J. L. Luche, Green Chem., 1999; 1:
115-125.

B. Banerjee, Ultrason. Sonochem., 2017; 35: 1-14.
T. J. Mason, Chem. Soc. Rev., 1997; 26: 443-451.
A. Sharma, A. Priya, M. Kaur, A. Singh, G. Kaur
and B. Banerjee, Synth. Commun., 2021; 51(21):
3209-3236.

K. S. Suslick, D. A. Hammerton, R. E. Cline, J. Am.
Chem. Soc, 1986; 108: 5641-5642.

S. K. Tiwari, M. Nazeef, A. Verma, A. Kumar, V.
Yadav, N. Yadav, LR. Siddiqui, Molecular
Diversity, 2022; 26: 1259-1266.

F. Tufail, S. Singh, M. Saquib, J. Tiwari, J. Singh, J.
Singh, ChemistrySelect, 2017; 2: 6082-6089.

| 427


https://doi.org/10.1016/j.ultsonch.2016.09.023
https://doi.org/10.1039/cs9972600443
https://chemistry-europe.onlinelibrary.wiley.com/authored-by/Singh/Swastika
https://chemistry-europe.onlinelibrary.wiley.com/authored-by/Saquib/Mohammad
https://chemistry-europe.onlinelibrary.wiley.com/authored-by/Tiwari/Jyoti
https://chemistry-europe.onlinelibrary.wiley.com/authored-by/Singh/Jaya
https://chemistry-europe.onlinelibrary.wiley.com/authored-by/Singh/Jagdamba
https://chemistry-europe.onlinelibrary.wiley.com/authored-by/Singh/Jagdamba

