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Dual C-N bonding
3-Aroylimidazo[1,2a]pyridines
Chalcone

2-Aminopyridine

1. Introduction acylation was unsuccessful so 3-aroylimidazod@@#idines
were synthesized in three steps; a) formylationnaitiazo[1,2-
ajpyridines, b) Grignard reaction of 3-formylimidadql-
alpyridines and c) oxidation (Scheme “1)Xhe lla group has
reported an efficient synthesis of 2-methylthiodatdamino-3-
acyl-imidazo[1,2a]pyridines by copper catalyzed ring closdfe.
Recently, Zhanget al. reported an excellent method for the
synthesis of 2-alkenylimidazo[1&)pyridines via copper
catalyzed aerobic oxidative cyclization of methyhw ketones
(1, R = CH) and 2-aminopyridine<?)f (Scheme 1¥ In spite of
the efforts, reports for the synthesis of 3-aroidiazo[l,2-
alpyridines B)**"**under ligand/additive-free aerobic conditions
are rare® Thus, there is an intrinsic need to develop a
straightforward method for the synthesis of thesaogically
significant structures.

Imidazo[1,2&a]pyridines are the privileged structural motifs with
endowed applications in multidisciplinary fields buees material
science, organometallics, predominantly in medicth@mistry™

® These scaffolds are the key structures in manyralaproducts
and in commercially available drugs such as zolpidalpidem,
necopidem, and saripidem (Figure 1). Furthermanalcgues of
imidazo[1,2a]pyridines were also studied against broad
spectrum of biological targefd’ Because of their diverse
applications, synthesis and functionalization ofidazo[1,2-
alpyridines is the subject of current interest in nya
laboratories>?°
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Alpidem (R" = n-propyl, R? = Cl) Saripidem (R! = n-butyl, R =H,R3=Cl)  anti-cancer & NP R=Ar R A "N UNH; R=CHy N
Zolpidem (R' = Me, RZ=Me) Necopidem (R' = j-Bu, R? = Me, R® = Et) anti-tumour agents A 1 2 Zhang et al. (Ref. 6)

Goswami et al. (Ref. 14) W CuCly2H,0, ai
Fig. 1 Bio-active imidazo[1,2-a]pyridine derivatives. Present °'kl Reke
The biological activities of imidazo[1,&}lpyridines has proved to Cr,n o 1.POCI, DV CN/“; A
be greatly dependent on substituents at the C-ZaBgbositions. S 2 Al
For example, 3-aroylimidazo[1&Jpyridines have been studied Tumee@: Ref.2a) *7n%
. P y . [ ﬂ;py . - - Scheme 1 Reactions of chalcones with 2-aminopyridines amdresis
as anticancer and antitumor agehitsDirect functionalization of

L o . T . of 3-aroylimidazo[1,2a]pyridines.
imidazo[1,2a]pyridines with aroyl chloridevia Friedel-Crafts
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Transition metal catalyzed cross coupling reactiame of  for the tandem cyclization. It was realized thatCsri)s, TFA,
utmost importance and an ever growing part of treeral of and AcOH were completely ineffective for this transfation
useful synthetic tools available in modern orgastiemistry’**®  while in case of BEELO, traces of3a was observed (Table 1,
Highly abundant and inexpensive copper salts haven be entries 10-13). These results indicated that thepeo catalyst
employed to a great extent as effective catalysts these Was crucial for the success of the tandem cyclinatid/ith
sequential bond forming step-economy reactinhe recent CUCL.2HO as the optimum catalyst, we further focussed on

developments in copper catalyzed C-C and C-heterosiond finding the effect of solvent for the tandem pracesxcitingly,
toluene was proved to be an ideal choice among dhergs

forming reaction® have attracted the attention of the synthetic' . X ;
community to revisit the classical routes for rakiation as well investigated, while F’th‘?r solvents were proved ttebs effective
as to construct the novel libraries for biologisateenings. With ];c;][;ge;?zg?gglcg;gﬂ%nVflgib;?sa’ ;@zg?giﬁémiggg;%’
the multiple reactive sites, chalcones have be@vepr to be . >
importantp organic scaffolds. Particularly coppt:inradyzed CuClb.2H,0 loading from 10 mol % to 30 mol % there was slight
ce o ’ . . improvement in the vyield of &8 (Table 1, entries 20-21).
oxidative cyclizations of chalcones delivered a iatgr of Hor\JNever decreasing éuQHzo Ioa(lding from 10 mol % to 3__)
heter_ocyc!es with high regloselectlw_tlﬁs. In the pqrsu[t_ of our 101 % resulted in reduction of the yield & & 50% (Table 1,
ongoing interest for the synthesis and functiomdn of  onyry 22). It should be noted that the same reactiader

imidazo[1,2a]pyridines,******herein we wish to disclose our mjcrowave irradiation resulted Michael adduda)(as a major
recent findings for the synthesis of 3-aroylimiddz®- product (Table 1, entry 23).

ajpyridines @) via copper catalyzed tandem reaction between o 4 .

chalcones (1-aryl-3-arylprop-2-en-1-one) 1) ( and 2. Table 1 Optimization of reaction conditiohs o o

aminopyridines %) (Scheme 1). The reported novel tandem NN \E(Ph

approach is practical and expected to procdedinitial 1,4- j\% * @ MG{ . WL N

Michael addition followed by copper catalyzed oxidatC-N ™" PN N solent 207G 12 AT en @
1a 3a 4a

bond formation to provide medicinally important 24a3- 2a

aroylimidazo[1,2a]pyridines in one step. Entry Catalyst Solvent Yield (%)
2. Results and discussion 1 Cul toluene 14
o _ 2 CuBp, toluene 60
We envisioned that the reaction between chalcones2an 3 Cu(OTf), toluene 76
ammopyndmes in the presence of a copper catalys?d lead to 4 Cu(OAC) toluene 67
thg fprmatlo_n pf 2-ary|-3-aroy||m|dazo[1,ﬂpyr|d|ne_s by 5 Cuo toluene 5
oxidative cy_cllzatlon, which _could be a potent|aieaha_t|ve for 6 CuOTf toluene 34
the synthesis of these motifs, as Friedel-Craftsylations of
I~ - . 7 CuC}.2H,0 toluene 81
imidazo[1,2a]pyridines were unsuccessfullVe were astonished
. . 8 CuBr toluene traces
to notice that Goswami and co-workers have alreadyrteg the
. . L 9 CusQ toluene traces
reaction between these precursors, which resultegikafusive 10 Se(OT ol NE
formation of 1,8-naphthyridinesia ring closure condensation c(OT) oluene o
followed by spontaneous aromatization with microwave 11 CRCOH toluene Nﬁ
assistance (Scheme )Despite this report, a model reaction has 12 CHCOMH toluene N
been conducted using 1,3-diphenylprop-2-en-1-da® énd 2- 13 BR.ELO toluene traces
aminopyridine 2a) in presence of catalytic amount of copper 14 CuCh.2H;,0 benzene 15
iodide in toluene at 126C for 12 h (Table 1). To our delight, 15 CuCh.2H,0 DMF 14
expected 2-phenyl-3-benzoylimidazo[Bpyridine (3a) was 16 CuCh.2H,0 THF 44
isolated in 14% yield. Interestingly, neither théchbel adduct 17 CuCh.2H,0 1,4-dioxane 32
(4a) nor the 1,8-naphthyridine derivative were detgcie the 18 CuC}.2H,0 MeCN 40
reaction under these conditions. The structure 3af was 19 CuC}.2H,0 toluene 60
elucidated by IR and NMR spectroscopic data. In tRe 20 CuC}.2H,0 toluene 82
spectrum of3a, a strong peak appeared at 1597 dior C=0O 21 CuC}.2H,0 toluene 8%
(stretching) and in th#H NMR spectrum a characteristic doublet 22 CuC}.2H,0 toluene 50
appeared ab 9.55 for the C-5 proton and the carbonyl carbon 23 CuCh.2H,0 toluene 59

appeared ai 187.36 along with all other expected carbons in theé' Reagents and conditionga (1.0 mmol),2a (1.2 mmol), catalyst (10
¥C NMR spectrum. The HRMS o8a displayed a peak at mol %), solvent (5 mL), 126C, 12 h, ambient air.

299.1184 for [M+H], further confirming the structure of the °lIsolated yields.
product. Yield corresponds tda (1,4-Michael adduct, 1,3-diphenyl-3-(pyridin-

2-ylamino)propan-1-one.
With these results in hand, we further undertook the'No reaction.

optimization of reaction condition by varying casts in f20 mol % of catalyst was used.

conjunction with different solvents for the tandemagtion 30 mol % of catalyst was used. _ _

(Table 1). After screening a set of different coppefalysts for ~°5 Mol % of catalyst was usetW (120°C, 30 min, 250 psi, 300 W).
the synthesis 08a, CuCh.2H,0 was found to give the highest ~ The standardized condition is inherently modulat atowed
yield (81%) of tandem produ@a (Table 1, entry 7). Among asSimilation of substituents at any site of imidaza-a]pyridines
other copper salts screened, C4BEu(OTf), Cu(OAc) and (Tablg 2_). Initially, a wide variety of 2-am|nopymn_ias @) with
CuOTf resulted in moderate to good yields3af whereas only supstl_tquns at various positions were reacted \lﬂthu__nder the
Michael adduct4a) was obtained in the case of CuO (entries 2-0Ptimized reaction conditions, and moderate to hygds of
6). CuBr and CuSQproduced only traces dda with major tandem omdgtlve cyclization prod.u.cts were obtain&dlabile
amount being unreacted substrates (entries 8-9)th Ve bromo substituent at the C-5 position was well taéetaunder

ambiguity, some Lewis as well as Bronsted acids wereesed the reaction conditions to afford the tandem praesiin good



yields (Table 23m and3p). Lower yields of 3-aroylimidazo[1,2-
ajpyridines were observed for 2-amino-6-methylpyrafirthis
may be due to the steric congestion (Tabl&iR,Unfortunately,
desired product was not observed when 2-amino-5pyitidine
was reacted withia.

With regard to substitutions of aryl rings on cleales, a range
of diverse groups could be employed, which demotestréhe
high level of flexibility of the present approadhor example,
chalcone derivatives bearing substituents like migtimethoxy,
fluoro, chloro, bromo, nitro and cyano @itho, meta and para
positions on aryl rings (Ar and Ar) were well tolechte afford
the desired products in good yields (Table 2, estfe-s).
Generally, chalcones bearing electron donating Bubats on
the Ar and/or Ar' rings afforded higher yields ofdam products
3 as compared with the chalcones bearing electrordvaitting
groups. The electron withdrawing substituents suchitag and
cyano on Ar' of chalcones greatly influenced thédgef tandem
products (Table 2, entrie3g-s). It was also observed that the
chalcones wittortho-substituted aryl rings (Ar") produced lower
yields of tandem product (Table 2, entr8esp). Structures of all
the synthesized 3-aroylimidazo[lalpyridines @) were
confirmed by IR and NMR spectroscopy and HRMS data.

Table 2 Synthesis of 3-aroylimidazo[1 @pyridinesiaa“b

R
0 X
A s [j\ CuCly. 2H,0 (10 mol %) Cr\ﬁ“
Ar Art
o

N NH2 oluene, 120 °C, 12 h, air

1 3
<) @*
D O O o D (o] O o]
3a, 81% 3b, 76% 3¢, 60% 3d, 62%
-0 oo TR0 OO
(o} {o] 0
W (" W »
3e, 86% 3f, 80% 39, 64% 3h, 76%
AN =N,
q’j O é/\"‘r/’} O \G\TI\} O /‘;\'\lr/ oOCHa
O 0 O o ocH, Q o OCH3 O
3i, 45% 3, 76% 3k, 59% 3l, 75%
F E E
= = /N =
OO OO 0O -0
0 OCH;
O Q (o] Q o] Q o}
Cl
3m, 61% sc’ln 62% 38: 55% 3p, 57%
o o ©
@ o e
3q, 56% 3r, 51% 550,038%

#Reagents and condition:(1.0 mmol),2 (1.2 mmol), CuGl2H,O (10
mol %), toluene (5 mL), 128C, 12 h, ambient air.
P|solated yields.

Some control experiments have been performed tmexthe
mechanism for the proposed tandem reaction (Sctf®m&hen
the chalconel@) was reacted witRa in the presence of nitrogen
atmosphere, moderate yield of Michael addda) (vas obtained
without formation of the cyclized producBd) clarifies the
crucial role of aerobic conditions for the succedstandem
reaction (Scheme 2, et). When Michael adduct4dq) was
subjected to the optimized reaction conditions, ntitetive
conversion was observed (isolated yield 85%, Sch2nesgll).

3

This observation suggests that the key intermediatehe
reported tandem process4a. When radical scavenger TEMPO
(1.2 equiv) was used in the oxidative cyclizationtled Michael
adduct {a), there was minimal reduction in yields were
observed, which confirms that the oxidative cyclmatproceeds
through a non-radical mechanism pathway (Schemey 2] I¢.
Surprisingly, only traces of produ@®g) were observed, together
with low yields of the Michael adduct, when TEMPO wasedis
in the standard reaction (Scheme 2| &}

admm* G

2a

CuCl, 2H,0 (10 mol%)

O P
NH, toluene, 120 °C, 12 h, N» n

4a, 28%

S Y0y

3a,85%

Cr’ {Ph

in presence of TEMPO (1.2 equiv) 3a, 75%

O{+%V

4a, 15%

1a Under N, atmosphere  3a not formed

Ph
“”uo 0uCl, 2H,0 (10 molt)
/< \SN (I

Ph  toluene, 120 °C, 12 h, air
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HN- [o]

a5

CuCh 2,0 (10 mol%) _ -
Ph toluene 120°C, 12 h, air
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s G
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Scheme 2 Control experiments

CuCl, 2H,0 (10 mol%)

toluene, 120 °C, 12 h
TEMPO (1.2 equiv)

()
NH,

3a, 12%

Based on the results obtained and recent literAtuhe
plausible mechanism for the formation of 3-aroytiamo[1,2-
ajpyridines @) is shown in Scheme 3. It is believed that iniyiall
CuCl, assists in the Michael addition of 2-aminopyridinegive
the Michael adduct, 1,3-diaryl-3-(pyridin-2-ylamjpoopan-1-
one @). Concurrent binding of pyridinium nitrogen folked by
the enolic carbon to the copper salt provides mésliate 5.
Oxidation of5 to 6 followed by reductive elimination produces
intermediate?7, which on rapid oxidative aromatization under
aerobic conditions leads to the tandem product, 3-
aroylimidazo[1,2a]pyridines @). Regeneration of Cu(ll) from
Cu(l) under aerobic oxygen completes the catabygtite

N =N
g{“

o

Cl 5_

e
/ Ar)\/\Ar H,N Michael addn
1 2 \

cu(lly

3 Ar

aromatlzanon air Cl 7z
[0l ol e )
7 NS
Cl”
Ar' cuqy o Ny
’\K Ar  Ar 4
CL o S
N

Scheme 3 Plausible mechanism for the formation3dfy copper
catalyzed tandem reaction betwdeand?2.

3. Conclusion

In summary, we have demonstrated a straightforwaain-a
economical, high yielding one-pot procedure for $lyathesis of
bioactive 3-aroylimidazo[1,2]pyridines from chalcones and 2-
aminopyridinesvia unprecedented CugLtatalyzed tandem aza-
Michael addition and oxidative C-N coupling. The atgtic
amount of copper catalyst was found to be cruciattfe success
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of tandem reaction, which altered the synthetidhwway of the
reaction to give the aforementioned tandem produetereas
entirely dissimilar products were reported in thdieamethods
with the same precursors, but in the absence opperccatalyst.
The method allows regioseletive introduction of ayl @éing at
the C-2 position and an aroyl group at the C-3tfmsin single
step. Dual C-N bond formation in presence of an ecacelly
attractive copper salt, ligand and additive freaditions, and
ubiquitous air as an oxidant are the salient festuof this
protocol.

4, Experimental section

General: Melting points were determined in open capillarydasib
on an EZ-Melt Automated melting point apparatus amd
uncorrected. Reactions were monitored by using thiyer
chromatography (TLC) on 0.2 mm silica gel F254 gdat
(Merck). The chemical structures of final producigere
determined by nuclear magnetic resonance speetrAliR and
¥C NMR) using Bruker AV NMR 300 MHz, Bruker AV 400
MHz and Varian 500 MHz spectrometet¥C NMR spectra are
fully decoupled. Chemical shifts were reported inrtpaper
million (ppm) using deuterated solvent peak orateiethylsilane
(internal) as the standard. The HRMS data were recoir ESI
mode using Agilent Q-TOF Mass spectrometer, and d&tsa
were obtained an using ABB Bomen MB 3000 FTIR ins&am
The o,B-unsaturated ketones (chalcon&syere prepared by the
treatment of an appropriate acetophenone with béebkgdles in
the presence of sodium hydroxide as reported énalitire™ Al
other chemicals were obtained from the commercialpbers
and used without further purification.

Procedure for synthesis of 3-aroylimidazo[ 1,2-a] pyridine (3a) A
clean oven dried 10 ml RB flask was charged with aira (&)
(200 mg, 0.961 mmol), 2-aminopyridin@aj (108 mg, 1.15

mmol), CuC}.2H,0 (16 mg, 0.096 mmol) and toluene (5.0 ml).

The resulting solution was stirred at 120 °C for H2under
ambient air. On completion, the reaction mass waparaéed to
dryness. The crude
chromatography (EtOAc: Hexanes, 2: 3) to obtain pligny
phenylimidazo[1,2a]pyridin-3-yl)methanone3a) in 81% yield
(232 mg).

Phenyl (2-phenylimidazo[ 1,2-a] pyridin-3-yl)methanone  (3a):

Yield 81%; Colourless solid; mp 124-127 °C; R0.63 (30%
EtOAc in hexane)*H NMR (300 MHz, CDC}) § 9.55 (d,J = 7.0
Hz, 1H, C-5 ArH), 7.81 (d) = 8.9 Hz, 1H, ArH), 7.57 — 7.45 (m,
3H, ArH), 7.32 (ddJ = 7.8, 1.4 Hz, 2H, ArH), 7.29 — 7.21 (m,
1H, ArH), 7.17 — 7.02 (m, 6H, ArH}*C NMR (75 MHz, CDCJ))
8 187.4 (C=0), 155.0, 147.4, 138.7, 134.0, 131.7,2,3029.6,
129.2, 128.3, 128.2, 127.7, 120.0, 117.5, 114.6;(KBr) v:
3070, 1597 (C=@Q), 1388, 1326, 1218 c¢hm HRMS calcd for
CaoH1sN,0 299.1179 found 299.1184 [M+H]

(8-Methyl-2-phenylimidazo[ 1,2-a] pyridin-3-yl)(phenyl)
methanone (3b): Yield 76%; Colourless solid; mp 139-141 °C;
Ri= 0.86 (20% EtOAc in hexan€}d NMR (400 MHz, CDC)) 5
9.44 (d,J = 4.9 Hz, 1H, C-5 ArH), 7.53 (d,= 6.5 Hz, 2H, ArH),
7.40 — 7.32 (m, 3H, ArH), 7.31 — 7.24 (m, 1H, ArH)17 — 7.07
(m, 5H, ArH), 7.06 — 7.03 (m, 1H, ArH), 2.77 (s, 3BH,); °C
NMR (100 MHz, CDCY) s 187.5 (C=0), 154.6, 147.7, 138.9,
134.3, 131.6, 130.3, 129.6, 128.1, 127.8, 127.7,.512126.0,
120.5, 114.6, 17.2; IR (KBr): 3063, 1606 (C=Q), 1466, 1388,
1250, 910, 702 cih HRMS calcd for GH:N,O 313.1335
found 313.1333 [M+H]

(7-Methyl-2-phenylimidazo[ 1,2-a] pyridin-3-yl)(phenyl)
methanone (3c): Yield 60%; Off-white solid; mp 140-142 °C;R

residue was purified by column

Tetrahedron

= 0.71 (25% EtOAc in hexane)d NMR (400 MHz, CDC)) §

9.48 (dJ = 3.0 Hz, 1H, C-5 ArH), 7.59 (s, 1H, ArH), 7.52 (s

6.2 Hz, 2H, ArH), 7.34 (t) = 11.5 Hz, 2H, ArH), 7.28 (dl = 8.5
Hz, 1H, ArH), 7.18 — 7.06 (m, 5H, ArH), 6.97 @z 0.9 Hz, 1H,
ArH), 2.54 (s, 3H, CH); *C NMR (100 MHz, CDGCJ) & 187.1
(C=0), 155.4, 147.9, 140.9, 138.8, 134.2, 131.6,.2,3029.5,
128.2, 127.8, 127.7, 127.5, 117.1, 116.1, 21R6;(KBr) v:

3060, 1605 (C=Q), 1466, 1396, 918, 694 ¢MHRMS calcd for
C,1H:7N,0 313.1335 found 313.1335 [M+H]

(6-Methyl-2-phenylimidazo[ 1,2-a] pyridin-3-yl)(phenyl)
methanone (3d): Yield 62%; Colorless solid; mp 156-158 °C; R
= 0.66 (30% EtOAc in hexane)d NMR (400 MHz, CDC)) &
9.40 (s, 1H, C-5 ArH), 7.73 (d,= 8.9 Hz, 1H, ArH), 7.53 (d] =
7.2 Hz, 2H, ArH), 7.40 (dJ = 8.9 Hz, 1H, ArH), 7.33 (d] = 6.7
Hz, 2H, ArH), 7.31 — 7.24 (m, 1H, ArH), 7.17 — 7.06 GH,
ArH), 2.47 (s, 3H, CH); *C NMR (100 MHz, CDCJ) & 187.3
(C=0), 154.9, 146.4, 138.8, 134.2, 132.1, 131.7,.2,3029.6,
128.1, 127.7, 127.7, 126.2, 124.6, 119.9, 116.5;1B (KBr) v:
3063, 1605 (C=Q), 1466, 1389, 903, 733 ¢MHRMS calcd for
C,:H17N,0 313.1335 found 313.1339 [M+H]

p-Tolyl(2-p-tolylimidazo[ 1,2-a] pyridin-3-yl)methanone  (3e):
Yield 86%; Colorless solid; mp 111-114 °C; R 0.67 (30%
EtOAc in hexane)*H NMR (400 MHz, CDCJ) § 9.47 (dJ = 6.4
Hz, 1H, C-5 ArH), 7.80 (dJ = 8.7 Hz, 1H, ArH), 7.52 (d] = 7.3
Hz, 1H, ArH), 7.46 (d,) = 7.4 Hz, 2H, ArH), 7.29 — 7.22 (m, 2H,
ArH), 7.07 (t,J = 6.3 Hz, 1H, ArH), 6.93 — 6.85 (m, 4H, ArH),
2.28 (s, 6H, CH CHy); *C NMR (100 MHz, CDCJ) & 187.3
(C=0), 154.5, 147.3, 142.5, 138.1, 136.0, 131.1,.11,3029.8,
128.8, 128.4, 128.1, 120.0, 117.3, 114.3, 21.8;AR (KBr) v:
3063, 1605 (C=Q), 1504, 1412, 1381, 903, 818 ¢PHRMS
caled for G,H N0 327.1492 found 327.1500 [M+H]

(8-Methyl-2-p-tolylimidazo[ 1,2-a] pyridin-3-yl)(p-tolyl)meth-
anone (3f): Yield 80%; Colourless solid; mp 127-129 °C; R
0.70 (25% EtOAc in hexane}d NMR (400 MHz, CDCJ) § 9.34
(d,J=5.5Hz, 1H, C-5 ArH), 7.45 (d,= 7.2 Hz, 2H, ArH), 7.34
7.20 (m, 3H, ArH), 7.00 — 6.96 (m, 1H, ArH), 6.9%:85 (m,
4H, ArH), 2.75 (s, 3H, Ch), 2.27 (s, 6H, Ch CHy); °C NMR
(100 MHz, CDC}) & 187.4 (C=0), 154.1, 147.5, 142.3, 137.9,
136.1, 131.5, 130.2, 129.8, 128.4, 128.4, 127.7,.3,2125.8,
120.4, 114.3, 21.5, 21.2, 17.1; IR (KBr)3060, 1605 (C=Q),
1381, 910, 733 cth HRMS calcd for GHxN,O 341.1648
found 341.1659 [M+H]

(7-Methyl-2-p-tolylimidazo[ 1,2-a] pyridin-3-yl)(p-tolyl)meth-
anone (3g): Yield 64%; Pale yellow solid; mp 190-192 °C; R
0.68 (25% EtOAc in hexane}d NMR (400 MHz, CDC}) 5 9.38
(d,J =6.9 Hz, 1H, C-5 ArH), 7.56 (s, 1H, ArH), 7.43 (b= 7.4
Hz, 2H, ArH), 7.24 (dJ = 7.3 Hz, 2H, ArH), 6.92 — 6.83 (m,
5H, ArH), 2.52 (s, 3H, CH), 2.27 (s, 6H, CH CHy); **C NMR
(100 MHz, CDC}) & 187.0 (C=0), 154.9, 147.8, 142.2, 140.4,
138.0, 136.2, 131.3, 130.1, 129.7, 128.4, 127.4.7,1116.8,
116.0, 21.6, 21.4, 21.2; IR (KBs} 3024, 1597 (C=Q), 1474,
1227, 926, 703 cth HRMS calcd for GHxN,O 341.1648
found 341.1647 [M+H]

(6-Methyl-2-p-tolylimidazo[ 1,2-a] pyridin-3-yl)(p-tolyl)meth-
anone (3h): Yield 76%; Colourless solid; mp 149-151 °C;R
0.60 (30% EtOAc in hexane}d NMR (400 MHz, CDCJ) & 9.30
(s, 1H, C-5 ArH), 7.70 (dJ = 8.9 Hz, 1H, ArH), 7.45 (d] = 7.4
Hz, 2H, ArH), 7.36 (dJ = 8.9 Hz, 1H, ArH), 7.24 (d] = 7.3 Hz,
2H, ArH), 6.92 — 6.85 (m, 4H, ArH), 2.44 (s, 3H, gH2.27 (s,
6H, CH,, CH,); ®C NMR (100 MHz, CDGCJ)) 5 187.2 (C=0),
154.4, 146.3, 142.3, 137.9, 136.1, 131.7, 131.3.113129.8,
128.4, 126.0, 124.2, 119.8, 116.6, 21.5, 21.2,;IRSKBr) v:
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3063, 1605 (C=@), 1504, 1412, 1381, 903, 818 ¢nHRMS (4-Chlorophenyl)(2-(2-fluorophenyl)imidazo[ 1,2-a] pyridin-
calcd for GgH»;N,O 341.1648 found 341.1657 [M+H] 3-yl)methanone (3n): Yield 62%; Off-white solid; mp 144-146
. - °C; R = 0.60 (40% EtOAc in hexane)H NMR (400 MHz,
(5-Methyl-2-p-tolylimidazof 1,2-a] pyridin-3-yI)(p-tolyl) CDCFE) 5 9.57 (fj,J = 6.6 Hz, 1H, C-5 ArL), 7.85 (c(ﬂ,: 8.8 Hz,

methanone (3i): Yield 45%; Colorless solid; mp 134-136 °C; R
= 0.69 (25% EtOAc in hexane}d NMR (400 MHz, CDC)) &
7.79 — 7.68 (m, 3H, ArH), 7.47 (d,= 3.6 Hz, 2H, ArH), 7.39 —
7.25 (m, 1H, ArH), 7.09 — 6.90 (m, 4H, ArH), 6.75 18, ArH),
2.43 (s, 3H, CH), 2.35 (s, 3H, CH), 2.29 (s, 3H, Ch); *C NMR
(100 MHz, CDC}) 4 188.5 (C=0), 149.0, 147.5, 144.4, 137.9
137.5, 136.0, 130.7, 130.5, 129.3, 129.0, 128.§,.0,2120.1,
115.2, 114.5, 22.1, 21.7, 21.2; IR (KBr) 3063, 1651, 1597
(C=0y,), 1474, 1381, 1234, 926, 733 CmMHRMS caled for
C,aH,:NL,O 341.1648 found 341.1652 [M+H]

(2-(3-Methoxyphenyl)-8-methylimidazo[ 1,2-a] pyridin-3-
yl)(p-tolyl)methanone (3j): Yield 76%; Red viscous liquid; (R
0.46 (50% EtOAc in hexanéld NMR (400 MHz, CDC}) & 9.36
(d,J=6.6 Hz, 1H, C-5 ArH), 7.47 (d,= 7.2 Hz, 2H, ArH), 7.31
(dd,J = 9.0, 4.1 Hz, 1H, ArH), 7.02 — 6.94 (m, 3H, ArH)96
(d,J = 7.4 Hz, 2H, ArH), 6.89 (s, 1H, ArH), 6.72 @z 7.5 Hz,
1H, ArH), 3.66 (s, 3H, OC}H), 2.75 (s, 3H, Ck), 2.28 (s, 3H,
CH). °*C NMR (100 MHz, CDGJ) § 187.2 (C=0), 159.0, 153.7
1475, 142.4, 136.2, 135.6, 129.7, 128.9, 128.4,.8,2127.5,
125.9, 123.0, 120.6, 115.0, 114.8, 114.5, 55.25,217.1; IR
(0 305, 2o, e (Cog 7L, 205,008 150 O 55 1), 215 (ko 3085, 308, otz (G-, 141

21N2=2 ' ' 1227, 1076, 764 cih HRMS calcd for GH;:CIFN,O 365.0851

(2-(3-Methoxyphenyl)-7-methylimidazo[ 1,2-a] pyridin-3- found 365.0851 [M+H]
yl)(p-tolyl)methanone (3k): Yield 59%; Pale yellow sold; mp
110-112 °C; R= 0.41 (65% EtOAc in hexane)d NMR (400
MHz, CDCk) $ 9.43 — 9.41 (m, 1H, C-5 ArH), 7.58 — 7.56 (m
1H, ArH), 7.47 (d,J = 3.4 Hz, 2H, ArH), 7.11 — 6.92 (m, 5H
ArH), 6.87 (s, 1H, ArH), 6.75 (d] = 0.4 Hz, 1H, ArH), 3.66 (s,
3H, OCHy), 2.54 (s, 3H, CH), 2.29 (s, 3H, Ck); *C NMR (100
MHz, CDCk) 8 186.9 (C=0), 159.0, 154.5, 147.7, 142.4, 140.6
136.2, 135.5, 129.7, 128.8, 128.4, 127.4, 122.9.9,1117.0,
116.0, 115.0, 114.8, 55.2, 21.6, 21.5; IR (KBr)3063, 2955,
1606 (C=Qy), 1455, 1281, 833, 746 clp HRMS calcd for 137" 1" 130's 1283 127.8, 124.3 = 3.5 Hz), 122.3 (d) =

CodHiN;0;, 357.1598 found 357.1508 [M+H] 14.0 Hz), 120.9, 118.1, 115.3 @z 22.0 Hz), 109.87; IR (KBr)
(2-(3-Methoxyphenyl)-6-methylimidazo[ 1,2-a] pyridin-3-yl)(p-  v: 3101, 3055, 2924, 1612 (Cs( 1481, 1389, 1227, 1080, 764
tolyl) methanone (31): Yield 75%; Off-white solid; mp 83-85 °C; cm’; HRMS calcd for GHi,BrCIFN,O 428.9800 found
Ri= 0.40 (60% EtOAC in hexanéld NMR (400 MHz, CDCJ) 5 428.9801 [M+H] 430.9780 [M+H+2],
9.32 (s, 1H, C-5 ArH), 7.73 (d,= 8.4 Hz, 1H, ArH), 7.49 (d] =
6.4 Hz, 2H, ArH), 7.39 (d) = 8.2 Hz, 1H, ArH), 7.10 — 6.92 (m,
4H, ArH), 6.89 (s, 1H, ArH), 6.74 (d,= 5.9 Hz, 1H, ArH), 3.66
(s, 3H, OCH), 2.46 (s, 3H, CH), 2.29 (s, 3H, Ch); °C NMR
(101 MHz, CDCY) 5 187.1 (C=0), 159.0, 154.0, 146.2, 142.5
136.2, 135.4, 131.9, 129.7, 128.8, 1285, 126.0,4,2122.9,
119.9, 116.7, 115.0, 114.7, 55.2, 21.5, 18.5; IBrv: 3055,
2955, 1606 (C=Q), 1474, 1281, 833, 756 CMHRMS calcd for a6’y (o20) 152.4, 147.5, 138.7, 138.4, 132.4, 43130.7,

CasHzuN:0; 357.1598 found 357.1597 [M+H] 129.7,129.5, 128.3, 128.0, 120.4, 118.6, 117.8,2,1111.7; IR
(6-Bromo-2-(3-methoxyphenyl)imidazo[ 1,2-a] pyridin-3-yl)(p- (KBr) v: 3109, 3070, 2222 @&Ng,), 1612 (C=Q,), 1474, 1227,
tolyl)methanone (3m): Yield 61%; Yellow liquid; R= 0.41 (60% 933, 702 crit; HRMS calcd for GH;N;O 324.1131 found
EtOAc in hexane)*H NMR (400 MHz, CDCJ) § 9.65 (s, 1H, C-  324.1131 [M+H].
5 ArH), 7.71 (d,J = 9.2 Hz, 1H, ArH), 7.59 (d] = 9.4 Hz, 1H,
ArH), 7.48 (d,J = 7.4 Hz, 2H, ArH), 7.06 (t) = 7.5 Hz, 1H,
ArH), 6.97 — 6.89 (m, 3H, ArH), 6.88 (s, 1H, ArH), 6.7, J =
7.9 Hz, 1H, ArH), 3.66 (s, 3H, OGH 2.29 (s, 3H, Ch); *C
NMR (100 MHz, CDCY{) 5 187.0 (C=0), 159.1, 154.0, 145.6
143.1, 135.6, 134.8, 132.3, 129.7, 129.0, 128.@.2,2122.9,
120.2, 118.0, 115.3, 114.7, 109.2, 55.2, 21.5;GRI{) v: 3060,
2955, 1606 (C=Q), 1474, 1381, 910, 703 ¢mMHRMS calcd for
CyH1sBIN,O, 421.0546 found 421.0546 [M+H]423.0524
[M+H+2]".

1H, ArH), 7.61 — 7.49 (m, 2H, ArH), 7.47 (d,= 8.0 Hz, 2H,
ArH), 7.24 (d,J = 5.4 Hz, 1H, ArH), 7.19 — 7.05 (m, 4H, ArH),
6.72 (t,J = 9.0 Hz, 1H, ArH);"*C NMR (100 MHz, CDG)) &
185.8 (C=0), 159.1 (d] = 248.7 Hz), 148.5, 147.7, 137.8, 136.9,
131.2 (d,J = 2.4 Hz), 131.0, 130.7 (d,= 8.3 Hz), 129.3, 128.3,
'127.7, 124.2 (d) = 3.5 Hz), 122.8, 122.8 (d,= 14.1 Hz), 117.7,
115.2 (d,J = 22.0 Hz), 114.98; IR (KBry: 3055, 2924, 1612
(C=0y,), 1481, 1227, 1080, 764 ¢&m HRMS calcd for
CuoH15CIFN,O 351.0695 found 351.0698 [M+H]

(4-Chlorophenyl)(2-(2-fluorophenyl)-7-methylimidazo[ 1,2-
a] pyridin-3-yl)methanone (30): Yield 55%; Off-white solid; mp
157-159 °C; R= 0.63 (30% EtOAc in hexane)d NMR (400
MHz, CDCk) 8 9.45 (d,J = 7.1 Hz, 1H, C-5 ArH), 7.59 (s, 1H,
ArH), 7.49 (td,J = 7.4, 1.7 Hz, 1H, ArH), 7.46 — 7.41 (m, 2H,
ArH), 7.26 — 7.19 (m, 1H, ArH), 7.12 — 7.04 (m, 3HH), 6.99
(dd,J=7.1, 1.6 Hz, 1H, ArH), 6.74 — 6.65 (m, 1H, ArH)52 (s,
3H, CH;)."*C NMR (100 MHz, CDGCJ) § 185.6 (C=0), 159.1 (d,
' J=248.7 Hz), 148.8, 148.2, 141.1, 137.6, 137.0,38,J=25
Hz), 130.8 (dJ = 8.3 Hz), 130.5, 127.6, 127.5, 124.11¢ 3.4
Hz), 122.9 (dJ = 14.3 Hz), 120.6, 117.5, 116.2, 115.2 Jd&;

(6-Bromo-2-(2-fluorophenyl)imidazo[ 1,2-a] pyridin-3-yi)(4-

chloro phenyl)methanone (3p): Yield 57%; Off-white solid; mp
' 172-175 °C; R= 0.80 (20% EtOAc in hexane)'H NMR (400
' MHz, CDCk) 8 9.73 (s, 1H, C-5 ArH), 7.75 (d,= 9.3 Hz, 1H,
ArH), 7.64 (d,J = 9.4 Hz, 1H, ArH), 7.54 (tJ = 6.9 Hz, 1H,
ArH), 7.46 (d,J = 7.4 Hz, 2H, ArH), 7.26 (d) = 5.4 Hz, 1H,
'ArH), 7.15 — 7.06 (m, 3H, ArH), 6.73 @ = 9.1 Hz, 1H, ArH);
*C NMR (100 MHz, CDGCJ) § 185.7 (C=0), 159.1 (d} = 249.1
Hz), 148.3, 146.07, 138.2, 136.4 = 1.9 Hz), 132.7, 131.2,

4-(3-Benzoylimidazo[ 1,2-a] pyridin-2-yl)benzonitrile (39):
Yield 56%; Off-white solid; mp 173-175 °C;;R 0.43 (50%
EtOAc in hexane)'H NMR (400 MHz, CDCJ) 5 9.54 (d,J = 4.5
Hz, 1H, C-5 ArH), 7.84 (d) = 8.5 Hz, 1H, ArH), 7.59 (d]=7.3

"Hz, 1H, ArH), 7.50 (dJ = 6.5 Hz, 2H, ArH), 7.45 (d] = 5.7 Hz,
2H, ArH), 7.39 (dJ = 7.9 Hz, 2H, ArH), 7.35 (d] = 6.9 Hz, 1H,
ArH), 7.18 — 7.12 (m, 3H, ArH)**C NMR (100 MHz, CDG)) 5

4-(3-Benzoyl-6-methylimidazo[ 1,2-a] pyridin-2-yl)benzonitrile
(3r): Yield 51%; Pale yellow solid; mp 179-182 °C; R0.42
(50% EtOAc in hexane)H NMR (400 MHz, CDCJ) & 9.36 (s,
1H, C-5 ArH), 7.73 — 7.71 (m, 1H, ArH), 7.50 — 7.88, 8H,

" ArH), 7.15 (d,J = 5.0 Hz, 2H, ArH), 2.48 (s, 3H, GH°C NMR
(101 MHz, CDC}) 4 186.9 (C=0), 152.2, 146.5, 138.9, 138.6,
132.7, 132.3, 131.4, 130.6, 129.6, 128.0, 126.D.2,2118.7,
116.9, 111.6, 18.6; IR (KBn): 3102, 3059, 2222 @&N,), 1608
(C=0y,), 1478, 1232, 933, 699 EMHRMS calcd for GH;¢N;O
338.1288 found 338.1292 [M+H]
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(4-Methoxyphenyl)(2-(4-nitrophenyl)imidazo[ 1,2-a] pyridin-
3-yl)methanone (3s): Yield 38%; Pale yellow solid; mp 199-202
°C; R = 0.44 (65% EtOAc in hexaneJH NMR (400 MHz,
CDCl) 6 9.34 (s, 1H, C-5 ArH), 8.03 (d,= 6.9 Hz, 2H, ArH),

7.83 (d,J = 8.7 Hz, 1H, ArH), 7.64 — 7.51 (m, 5H, ArH), 7.13 — 20.
21.

7.09 (m, 1H, ArH), 6.66 (d) = 6.8 Hz, 2H, ArH), 3.76 (s, 3H,
OCH,); °C NMR (100 MHz, CDG))  185.6 (C=0), 163.4,
150.3, 147.3, 147.2, 140.7, 132.0, 130.9, 130.8.212127.9,

123.0, 120.6, 117.7, 114.9, 113.5, 55.5; IR (KBrB102, 1597 22.
(C=Qy), 1512, 1342, 1227, 1026, 756 ¢THRMS calcd for 23.
CxH1eN30, 374.1135 found 374.1132 [M+H]
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