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Abstract:
Bridge nitrogen containing fused heterocycles represents important building blocks in both natural
and synthetic bioactive compounds which have been shown to possess diverse therapeutic
activities.The biological activities of aza-indolizine in all therapeutic targetsand its synthetic method
by various groups have been descried in this article.
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1. Introduction

Bridge nitrogen containing fused heterocycles represents important building blocks in both natural
and synthetic bioactive compounds which have been shown to possess diverse therapeutic activities.*
Hence they are interesting target for research as therapeutically important heterocyclic entities. Aza-
indolizine are of two types, imidazo[1,2-a]pyridine and imidazo[1,5-a]pyridine (Figure-1).
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Figure 1
The aza-indolizine containing a phenyl ring fused to a imidazole ring is indicated in the structure,
hence it is also known as imidazo[1,2-a]pyridine.? Several procedure for their synthesis have been
extensively studied. Such studies have been stimulated by various promising applications, especially
in the case of bridgehead nitrogen containing fused heterocyclic entities. The constitution of
imidazo[1,2-a]pyridine was reviewed by W. L. Moshy® in 1961. imidazo[1,2-a]pyridine derivatives
not only known for their pharmacological applications, they are also used in disperse dyes.*

2. Pharmacology

Imidazo[1,2-a]pyridines are potential bioactive agents due to their wide spectrum of therapeutic
importance. A large number of substituted imidazo[1,2-a]pyridine derivatives are prepared and
tested for varieties of biological activities such as,

Table 1. Inhibition of p-38-MAP Kinase by Acetylaminopyridines

1. Anti-inflammatory, | 6. Anthelmintic®® | 11. Hypnoselective 16. Cardio tonic agents™

analgesic, and anxioselective?

antipyretic>®

2. Antiviral"® 7. Anti 12. p-Amyloid 17. Anticytomegalo-

bacterials'**° formation inhibitors* | zoster and

antivaricellazoster
virus?’

3. Antianxiety’ 8. Hypnotic™® 13. Benzodiazepine 18. Long-acting local
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receptor agonists™

anesthetic™®

4. Antiulcer'®*

9. Antiherpetie’"*®

14. Nonsedative
anxiolytic®*

19. Calcium channel
blockers®

5. Antifungal agents™

10. Gastric

antisecretory®%

15. Active nonpeptide
bradykinin B2
receptor antagonists®’

Alexander C. Humphries and et a

32
|

have synthesized 8-fluoro imidazo[1,2-a]pyridine derivatives

(Figure-2) and evaluated as a bioisosteric replacement for imidazo[1,2-a]pyridine in an allosteric
modulator ligand of the GABAA receptor. Kristjan S. Gudmundsson and co-workers* reported the
synthesis and antiviral activity of newer erythrofuranosyl imidazo[1,2-a]pyridine C-nucleosides. I.
Aramori et al.** have been synthesized imidazo[1,2-a]pyridine derivatives which are highly potent
and selective non-peptide bradykinin receptor antagonist (Figure-2).
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Figure 2

Several imidazo[1,2-a]pyridine nucleus already in market which include alpidem® [a ligand of both
the central benzodiazepine receptors and the peripheral tyfe (Mitochondrial) benzodiazepine
receptor] has sedative and anxiolytic properties and zolpidem™ [a selective ligand for the central
benzodiazepine receptor] is a hypnotic drug (Figure-3). Both alpidem and zolpidem have higher
affinity for benzodiazepine than for benzodiazepine-2 receptors®® and their interaction with various

receptors has been repoted.*’
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Figure 3
James J. Kaminski et al®® have investigated imidazo[1,2-a]pyridine derivative 3-(cyanomethyl)-2-
methyl-8-(phenylmethoxy)imidazo[1,2-a]pyridine (Figure-4) for an antiulcer activity. On the basis
of the reported metabolism of zolimidine, they reported that the 3-cyanomethyl and 8-
phenylmethoxy group have been established as metabolic sites.
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Figure 4
Brian A. Johns et al.*® and Chaouni-Bendallaﬁ A. et al.* synthesized a novel imidazo[1,2-
a]pyridines (Figure-5) with potent activity against herpes simplex viruses. Sophic Ceard et al** have
synthesized some newer imidazo[1,2-a]pyridine derivatives (Figure-5) as bioactive agent.
Imidazo[1,2-a]pyridine units appear as important building blocks in both natural and synthetic
bioactive compounds*?** and recognition on DNA binding and to yield different pharmacokinetic
profile.

R;=H.Me R,=H.Me R;=H.Me

Figure 5
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Mohamed A. Ismail et al*® have synthesized some newer diamine imidazo[1,2-a]pyridine (Figure-6),

5,6,7,8-tetrahydo imidazo[1,2-a]pyridines and their corresponding N-hydroxy and N-methoxy
analogues and evaluated against Trypanosoma B. Rhodesiense (T. B. Rhodesiense) and Plasmodium
Falciparum (P. Falciparum). Aromatic diamidines exhibit broad spectrum antimicrobial activity
including effectiveness against the protozoan disease caused by Trypanosoma SP and Plasmodium

Sp.*
YCY/ rad
HN SN/ o
NH, NH,

a-R=H HN
b-R=Me

Figure 6

3. p38 MAP SMitogen-activated protein) Kinase

Laufer et. al.*’ reported a series of polysubstituted pyridin-4-yl imidazole inhibitors of p38 MAP
kinase which was prepared as small molecular anticytokine agents and drug candidates for the
treatment of chronic inflammatory diseases. The contribution of substituents at the pyridine and
imidazole moiety to selective inhibition of p38 without concomitant cytochrome P450 interaction
was evaluated. Placement of a 1-phenylethyl (p38: ICsy 0.38 uM) or acetyl substituent at the
exocyclic nitrogen of several 2-aminopyridine imidazoles led to the identification of potent p38
inhibitors which exceeded the starting lead ML 3375 (p38: 1Csy 0.63 pM) in potency (Figure-7).
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Figure 7. Schematic drawing of important interactions between the prototypicalpyridine-4-yl
imidazole inhibitor of SB 203580 and the ATP binding site of p38

A preliminary modeling study related the enhanced bioactivity of 1-phenylethyl substituent to a
novel interaction between its 1-phenylethylamino side chain and a hydrophobic pocket close to the
linker region of p38. The most active p38 inhibitors in this series maintained their efficacy in
functional PBMC (peripheral blood mononuclear cells) and whole blood assays (Figure-8).
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Figure 8. Banzylsulfulfanylimdazoles and modeling of 7g into the ATP cleft of p38 MAP
Kinase. The arrows denote the hydrophobic area in close proximity to the linker region which
stretches both above and below the pyridine ring
Laufer et al*® then prepared novel 1,24,5-tetrasubstituted imidazole derivatives with high anti-
inflammatory activity. Systematic optimization of the imidazole N-1 substituent resulted in a
compound that potently inhibited the mitogen activated protein kinase p38 (p38 ICso ) 0.218 uM) as
well as the release of the proinflammatory cytokines interleukin-1a (L-1a) and tumor necrosis factor
R (TNFR) from human whole blood after stimulation with LPS. Furthermore, this compound
exhibited reduced cytochrome P450 interaction in comparison with SB203580. This result is
particularly important, since cytochrome P450 interaction is observed for some p38 inhibitors and in
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turn can potentially cause drug-drug interaction or lead to other hepatic changes such as P450
enzyme induction (Figure-9).

o SB 203580

Figure 9. Representation of the active site interactions between SB 203580 and p38-MAPK

A new therapeutic drug target for the treatment of inflammatory disorders is the mitogen-activated
protein kinase (MAPK) p38."°? P38 is a serine/threonine kinase that is part of the stress-activated
signal transduction cascade that transducers extracellular signals to intracellular response, e.g.
cytokine production.®*** Activated p38 phosphorylates other kinases or transcription factors, leading
to mRNA stabilization or expression of certain target genes.>’

Pyridinylimidazoles (i.e. SB203580) are potent and selective inhibitors of p38-MAPK7°%*° by
competing with ATP for binding to the ATP pocket.®*®? This small hydrophobic pocket near the
ATP-binding site is responsible for the selectivity of SB203580 for p38 compared to most other
kinases.®*®* The pyridin-4-yl moiety is essential for the inhibitory potency and generates a pivotal
hydrogen bond with the amino backbone of Met109 through its pyridinium nitrogen® (Figure-10).

SB 216995 F SB 235699

Figure 10. Pyidinylimidazole inhibitors of p-38-MAP kinase
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4. Synthetic methods
Classical methods have been reported in the literature for the synthesis of imidazo[1,2-a]pyridines.
The procedure for synthesizing imidazo[1,2-a]pyridines have been described as under. The synthesis
of imidazo[1,2-a;£)yridine from 2-aminopyridine with a-bromoacetophenone was reported by
Tschitschibabine.
2-Acetylimidazo[1,2-a]pyridine®” can be constructed by the cyclocodensation of 2-aminopyridine
with bromo butanedione.

N O

= /\)_{
/
XN CH,

Reaction of 2-chloropyridine with 1,2,3-triazoles and subsequent elimination of nitrogens give the

imidazo[1,2-a]pyridine.%®
N NN AN
(L, " — 0
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Condensation of ethyl-6-aminonicotinate with chloroacetaldehyde according to Hand’s procedure
gave imidazo[1,2-a]pyridine-6-carbaldehyde.®®

0
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He™0 N aamao ) _pma m
_ > H;C A > OHC N
N"NH, I

Paudler et al.”” have synthesized 5-amino-3-formylimidazo[1,2-a]pyridine from acid catalyzed
hydrolysis of 1,4-diazacycl|[3,2,2]azine.
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Imidazo[1,2-a]pyridine’* nucleus can be also synthesized by the reaction of o-ketohydrazidoyl
halide with heterocyclic amines.
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Tsai et al.”® have been prepared 3-amino imidazo[1,2-a]pyridine derivatives by a three component
condensation reaction between 2-aminopyridine, aldehyde and isonitrile in the presence of
scandiumtriflate as a catalyst.
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Groziak et al.”® have synthesized substituted imidazo[1,2-a]pyridine derivatives by the condensation
of 2-aminopyridine with glyoxal trimer dehydrate in aqueous NaHSOs3.
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Synthesis of Cu(OTf),-catalyzed imidazo[1,2-a]pyridines from a-diazoketones and 2-
aminopyridines by J. S. Yadav.”
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Jumat Salimon et al.”> synthesized imidazo[1,2-a]pyridine-3(2H)-one & 3-substituted-4-yl
imidazo[1,2-a] pyridine from 2-aminopyridine.

| B (i) 4-phenyl phenacyl bromide

N (ii) phenacyl chloride
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Shankarappa A Biradar’® have synthesized 6-bromo-2-(3,4-dichlorophenyl) imidazo[1,2-a]pyridine
using microwave irradiation from 5-bromo-2-aminopyridine and 2-bromo-1-(3,4-dichlorophenyl)

ethanone.
B Br Cl Cl
T
ﬁ 4 3_@7 ¢ Microwave /@iN)_G al
P oVME Y,
N NH, O DMF Br N
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