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A versatile method for the solid-phase synthesis of imidazofpgridine-based derivatives, imidazo[1,2-
ajpyridine-8-carboxamides, has been developed. They were obtained by treatment of the amino group of
the polymer-bound 2-aminonicotinate with differenhaloketones, followed by halogenation at the 3-position

of the polymer-bound imidazo[1,dlpyridine. The derived polymer-bound imidazo[lalyridines 5, 6,

and7 were finally cleaved from the solid-support with an excess of primary or secondary amines. The final
crude products were purified from excess amines by solid-supporteditigidd extraction (SLE).

Introduction identified by molecular cloning and pharmacological means.

. . .. Bareceptors are expressed constitutively in many tissues and
Solid-phase methods have recently been used in a Va”etyare thought to mediate most of the biological actions of BK.

of appl|gat|on§, p_rowdmg anew approach. to the synthesis Published dafsfor structures, B, andC (Figure 1) reveal
of combinatorial libraries of compounds. Libraries of small . .
that hydrophobic contacts via 2-methyl and 3-chloro or

molecules are normally prepared either in solution or via L 7 .
. ) — . 3-bromo groups on the imidazo[lépyridine ring, elec-
solid-supported chemistry. The greater flexibility of solution L . L
trostatic interactions via linker oxygen, and hydrogen bonds

chemistry is outweighed by the need for purification of the . h inal amid anifi I buted o th
library.* As a consequence, a solid-phase organic synthesis\”.a t. N term_mg amide group signi |canty contri Ut? . tothe
: ' binding affinity of B, receptors. Imidazo[1,a}pyridine

(SPOS) method has been developed that allows the synthesis~ . . : .
L . . moieties have also been shown to possess diverse therapeutic
of chemical libraries on a solid-phase support using an excess

10 i 1lla i iallb,c i 1ld,e
of reagents, which can be removed by simple filtration. Solid- activities,” antiulcer;’® antibacterial’>® antifungal

N e -
phase synthesis along with high-throughput screening hasE.Erz] r:S'Ce'ge(%DCKE;IC.::][#.E.f:é?hnékbé%kiigecﬁp%gﬁpfggﬁpt
emerged as a powerful tool for the discovery of novel drug : INNIDIOTS, A P u '

candidates. The synthesis of combinatorial libraries basedand more recently, 2-arylimidazo[1dpyridines have been

AN -y ;
on so-called “privileged structures” is of particular interest gxplored as ligands for detecting-amyloid (Af) plaques

because of the ability to provide high-affinity ligands for Itrr: the tt?]ralln, the} K{OSU_CUOQ O(;_Wh'Ch 'T‘ 3 p'\éoﬁl e_ve_gt n
more than one type of receptor, depending on their substitu- € pathology of Alzheimer's disease. indeed, the imidazo-
tion patterr? [1,2-a]pyridine moiety may be regarded as a privileged class
Nitrogen .brid ehead-fused heterocvcles containing an of structure. Both the solution and solid-phase synthesis of
imidazcg)]le rin agr]e common structural r):mtifs in harmgco— imidazo[1, 2alpyridine libraries have been reportédn this
) - g ) o pharr article, we report a facile and efficient method for the solid-
logically important molecules, with activities spanning a

. . phase synthesis of substituted imidazo[&]@yridine-8-
diverse range of targets. Prqbably the. mo S.t widely used carboxamide (three point diversity) compounds from 2-ami-
heterocyclic system from this group is imidazo[B]2-

pyridine, which is contained in marketed drugs such as the nomcq;umc ﬁCIQQ_hTIOEetoneShR’ aqd arlmlneé ﬁhd II'\ias
benzodiazepine agonist Zolpidémnd the PDE 3 inhibitor versatile building blocks. Methods involving the cleavage

. . of compounds from the solid support using diverse cleavage
Olprinone? as well as other experimental molecutes. P P g 9

. L reagents (react and release) are attractive because of the
However, alternative derivatives, such as the closely related . . : . :
imidazo[1, 2a]pyrimidine Divaplon? are also prevalent. conservation of synthgtlc operations and the diversity of
Bradykinin (BK) is an endogenous nonapeptide generated product structures obtainééiHowever, there are numerous

by tissue and plasma kallikreins. Because of its highly potent ggigc?elsd'ffg?:gfs é:r;]gr]aetigieo?fla:?e:ecéﬁcéuin dd Iirljrlz;a}:
proinflammatory activities, BK has been implicated in a 9 9 9 P

variety of pathophysiological responses, including pain, because of the linker activgtion steps, variable reaptivity of
inflammation, asthma, rhinitis, and hypotensiohwo types pleavage reagents, a_md impure products resultmg_from
of BK receptors, designated as; Bnd B, have been incomplete copsumptlon of cleavage reagents. Herein we
have used a direct react and release cleavage strategy from
+To whom corespondence should be addressed. PhorBL4D. a phenol-sulfide linkefl (Marshall’s linker}*15for parallel

27193157. Fax.: +91-40-27193189. E-mail: ahmedkamal@iict.res.in; sqlid-phase synthesis Qf imidazo[la];)yr?ding—8—carbo_xa—
ahmedkamal@iictnet.org. mides, followed by a solid-supported liquitiquid extraction
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Figure 1. Biologically relevant imidazo[1,2-a]pyridine derivatives and present library.
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Figure 2. Set ofa-haloketones R{1—-5} for the library.
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aReagents and conditions: (a) EDC, DMAP, £&#b—DMF (1:1), 48 h; (§ 4 N HCl in 1,4-dioxane; (c) XCHCOR 4{1-5}, EtOH, reflux for 5 h; (d)
(i) RIR2NH 8{1—15}, py, 18-24 h; (ii) amine extraction (SLE method).

(SLE)*2 process that is effective in the removal of excess phenol**¢ Cleavage of the Boc-group in acidic media gave
amine from the cleaved final products in a high-throughput the polymer-bound 2-aminonicotinaBa. Condensation of
format. this resin-bound intermediate with variowshaloketones
4{1-5} (XCH,COR) (Figure 2) results in the formation of
Results and Discussion resin-bound imidazo[1,2}pyridine-8-carboxylate§{ 1—5}

The present strategy commenced with the synthesis of(Scheme 1). Selective halogenation at the 3-positics{ df-
imidazo[1,2a]pyridines by the direct attachment of the Boc- 2} Was achieved by employirtg-bromosuccinamide (NBS)
protected 2-aminonicotinic ackito 4-hydroxyphenyl-sulfide O N-chlorosuccinamide (NCS) in ethanol to gigg1—5}
resin14via a carbodiimide-mediated esterification reaction and7{1—5} (Scheme 2), respectively. The desired amides
using EDC and DMAP in a mixture of DCM and DMF to ~ 9{1-5, 1-15}, 10{1-5, 1-15}, and1}{1-5, 1-15} were
afford the polymer-bound Boc-protected 2-aminonicotinate liberated from the resirs{ 1-5}, 6{ 1-5}, and7{ 1—5} using
3 [confirmed by FT-IR, 1722 (COO-polymer-bound) and an excess of the amirg§1-15} (Figure 3) in pyridine {400
1664 (NH-Boc) cm?]. Complete coupling to the solid- mol %). The use of pyridine provides more than 90%
support was confirmed by a negative Fg@yridine test for cleavage from the phenol-sulfide linker in 48 h. Pyridine
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Scheme 2 Table 1. Yields, Purity, and Molecular Weight (HRMS/ESI)
of the Synthesized Imidazo[1&pyridine-8-carboxamides,

Br Cl

z “’\&R 5 NN o b z “’g—a 10, and11

N N SN T T SN compound yield purity (%) HRMS/ESI
o o—o o o—o o o_o 91, 1} 50 80.4 218.1289

. 92,2} 65 88.3 322.1907

oo 5015} -8 %3, 3) 60 54.8 4471598

c c 94, 4} 62 77.1 334.1154

of5, 5 68 825 348.1338

Br cl 10{1, 6} 52 86.2 336.0705

7 N,\& = N,& 10{2, 7} 66 93.3 428.1338

s Ay R xR 10{3, 8} 58 97.8 408.0120

1 " 10{4, 9} 64 93.7 454.0316

o N oP~\R 10{5, 10} 70 67.4 450.0823

R? k2 11{1, 11} 55 94.2 266.1053

10{1-5,1-15} 11{1-5,1-15) 112, 12} 63 93.0 328.1209

a2Reagents and conditions: (a) NBS, EtOH, reflux for 3 h; (b) NCS, ii{i’ iz} gé ggi 2822213
EtOH, reflux for 3 h: () (i) RR2NH 8{1—15}, py, 18-24 h; (i) amine {4, 14 : :

extraction (SLE method). 115, 15 69 96.4 356.1169

aYields of cleaved products are based on the theoretical loading
of commercial resin? Determined by reversed-phase HPLGor

7N details, see the Experimental Section.
HN>\ HN N F HzNﬂ

\f Hsp HZNX o

FF

/\/NHZ

. 5 o-haloketones, and primary and secondary amines) were
o~ o selected and used for the generation of a 225 compound
HN HN~ O - HIC. I|brary.vy|th good.y|elt.js of final product9, 10, apd 11,
”ZNO —_ 2 H@ comprising 3 sublibraries (75 75+ 75) as shown in Table
1. The coupling of Boc-protected 2-aminonicotinic acid to
9 0 the Marshall’s linker and cleavage of the Boc group was
— H HeG H carried out manually in a single batti.The subsequent
HNTTS N HCT \© b “2N¥ steps involving cyclized imidazo[1&lpyridine, halogena-
15

1 2 3

6 7 8

ot tions at the 3-position of polymer-bound imidazo[B]2-
11 12 13 14 pyridines, and cleavage with excess amines were performed
Figure 3. Set of amines Rand R 8{1—15} for the library. in a semiautomated fashion using the MSW 500 synthesizer
(Chemspeed). The removal of excess amine from the final
also offers an additional advantage of excellent solubility c¢léaved crude product was achieved via the SLE extraction
and resin-swelling properties. Removal of the excess aminemethod. Selected compounds from each library were purified
was accomplished using SLE with diatomaceous earth asby flash chromatography and characterized by proton NMR
the support. This extraction was found to be an effective and mass spectroscopy. The building blocks for the library
method for the removal of water-soluble impurities in a high- construction, that is, Boc-protected 2-aminonicotinic acid
throughput format. In this respect, we have utilized Varian’s Were obtained from available literature sour&&siowever,
Hydromatrix (diatomaceous earth) for the amine extraction. the a-haloketones4{1-5} and amines8{1-15} were
The choice of aqueous buffer for extraction depended on Obtained from commercial sources.
the physical properties of the amine to be extracted. In Conclusion
general 2 N aqueous hydrochloric acid was employed for
hydrophobic amines, and water was the preferred buffer for
removal of hydrophilic amines. The organic material passed

through the Hydromatrix support into a collection plate of the phenol-sulfide linker with its chemical versatility in

beloyv, whilel _the .amirr:e s;lts were retainled fb{] the S,Olid the cleavage step adds to the overall diversity of the library.
'matn)f,' resulting in the eflective removal o the amine The reaction conditions used in this protocol are mild, and
!mpur|t|es. The ccngpplete removal of the amine depends upon o compounds are obtained in good yields and purity.
its C log P value-* Further, it has been observed from th_e Further, this procedure also demonstrated the application of
SLE method that the solubility of the target compound in g throughput purification (SLE) methods which have been

organic solvent de_p_ends on ?ts_ purity and_it_s Substitution employed in conjunction with react and release solid-phase
pattern at the 3-position of the imidazo[Jjyridine. Crude techniques to improve the purity of resulting libraries. This

yields and weight-percent purities for the product obtained method has potential for use in the generation of a large

in this manner are shown in Table 2 (Supporting Informa- number of imidazo[1,2dpyridine-based compounds using
tion). Analytical data for the purified compounds used in an automated synthesizer.

the quantitative purity analysis is provided in the Experi-
mental Section and in Table 1. Experimental Section

Library Design and Synthesis.The building blocks for General. Marshall’s linker resin (3.3 mmol/g, 66120
the library synthesis (Boc protected 2-aminonicotinic acid, mesh, 1% DVB) was obtained from Advanced Chemtech

In conclusion, a versatile approach employing a phenol-
sulfide linker for the solid-phase synthesis of imidazo[1,2-
a]pyridine-8-carboxamides has been demonstrated. The use
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Ltd. All building blocks (excepiN-(tert-butoxycarbonyl)-2-
aminonicotinic acid prepared by a literature meti&nd

Kamal et al.

5{1—-5}. The polymer-bound 2-aminonicotinada (5.67 g,
1 equiv) was treated with varioushaloketones (XCLCOR)

reagents were purchased from commercial sources and werd&{1-5} (3 equiv) in EtOH (25 mL), and the solventesin

used without further purification. Anhydrous solvents like
CH,CI, dried over BOs, DMF dried over Cak and 1,4-

suspension was refluxed for 24 h. After it was cooled, the
support was washed with,B (3 x 15 mL) and CHCI, (3

dioxane dried over Na/molecular sieves were prepared by x 15 mL) to afford the polymer-bound substituted imidazo-
distillation under a nitrogen atmosphere. IR spectra were [1,2-a]pyridine-8-carboxylate${1-5} in a 50-65% yield.

recorded on a NICOLER FT-IR spectrometer. All the
polymer-bound intermediates were monitored by FT-IR
spectroscopy. The final products were purified by solid-
supported liquietliquid extraction (SLE) with a fritted vessel
previously packed with “Varian’s Hydromatrix " (diatoma-

General Procedure for the Preparation of Polymer-
Bound 3-Bromo-Substituted Imidazo[1,2a]pyridine-8-
carboxylates §1—5}. The polymer-bound imidazo[1,2-
a]pyridine-8-carboxylate®{1-5} (1 equiv) were swelled
in EtOH (20 mL). To this resinN-bromosuccinimide (1.3

ceous earth). Flash column chromatography was performedequiv) was added at ambient temperature, and the suspension

using silica gel 236400 mesh (flash) from EM Science;
analytical thin-layer chromatography was carried out on
precoated plates (Merck silica gel 60, &4 H and 3C
NMR spectra were recorded on Varian Gemini 200, Bruker
WH Avance 300, and Varian Unity 400 MHz spectrometers

using tetramethyl silane (TMS) as an internal standard.

Chemical shifts were reported in parts per million (ppm)
downfield from tetramethyl silane. Spin multiplicities are

described as s (singlet), bs (broad singlet), d (doublet), dd

(double doublet), t (triplet), q (quartet), and m (multiplet).

Coupling constants are reported in hertz (Hz). High-resolu-

was stirred under reflux for 3 h. The solid-support was
washed with HO (3 x 10 mL), CHCI; (2 x 10 mL), and
MeOH (3 x 10 mL) to afford the polymer-bound 3-bromo-
substituted imidazo[1,2}pyridine-8-carboxylate${ 1—5} .
General Procedure for the Preparation of Polymer-
Bound 3-Chloro-Substituted Imidazo[1,2a]pyridine-8-
carboxylates {1—5}. The polymer-bound substituted im-
idazo[1,2a]pyridine-8-carboxylate§{ 1—5} (1 equiv) were
swelled in EtOH (20 mL). To this resilN-chlorosuccinimide
(1.3 equiv) was added at ambient temperature, and the
suspension was stirred under reflux for 3 h. The solid-support

tion mass spectra were recorded on a QSTAR XL MS/MS o< \washed with bO (3 x 10 mL), CHCl, (2 x 10 mL)
system (Biosciences, USA) in the ESI mode. HPLC data of 514 MeOH (3x 10 mL) to afford the polymer-bou’nd
final crude samples were performed on a Shimadzu LC-10AT 3_.hi0ro-substituted imidazo[1 @pyridine-8-carboxylates

VP system controller instrument. The vyield for purified

products was determined on the basis of the loading of the

polymeric-support starting from the Marshall’s linker resin.
The following abbreviations were used: EDE N-[3-
dimethylaminopropylN-ethylcarbodiimide, DMAP= N,N-
dimethylaminopyridine, DMF= N,N-dimethylformamide,
EtOH = ethanol, and Py= pyridine.

Preparation of Polymer-Bound N-(tert-Butoxycarbo-
nyl)-2-aminonicotinate 3.4-Hydroxyphenylsulfide resid
(20 g, 660 mmol, 100 mol %) was swollen with 40 mL of
CH,Cl,. Scaffold2 (47.12 g, 1.98 mol) and EDC (30.7 g,
1.98 mol) were dissolved in the minimum volume of £/
DMF (1:1) required for complete dissolution. The activated
scaffold solution was added to the resin, followed by the
addition of a slurry of DMAP (40 mg, 10 mol %) in 2 mL
of CH,Cl,. The reaction vessel was shaken for 48 h, and
then the resin was washed with &E, (2 x 15 mL), DMF
(2 x 15 mL), MeOH (2x 15 mL), DMF (2 x 15 mL), and
CH.Cl; (3 x 15 mL) to afford the polymer-bouni-(tert-
butoxycarbonyl)-2-aminonicotinatgé The resin was dried
in vacuo overnight and analyzed by FT-IR: 1722, 1664
cm i,

Preparation of Polymer-Bound 2-Aminonicotinate 3a.
The resin-boundN-(tert-butoxycarbonyl)-2-aminonicotinate
3 (27.92 g) was washed with 1,4-dioxanex250 mL) and
then treated with a solutionfd N HCI in 1,4-dioxane (50
mL), and the resin was washed with &, (2 x 15 mL),
DMF (2 x 15 mL), MeOH (2x 15 mL) to give the polymer-
bound 2-aminonicotinic acia, which was analyzed by FT-
IR: 1722 cm™.

General Procedure for the Preparation of Polymer-
Bound Substituted Imidazo[1,2a]pyridine-8-carboxylates

7{1-5}.

General Procedure for the Cleavage of Imidazol[1,2-
a]pyridines 5{1} and Preparation of N8-Propyl-2-meth-
ylimidazo[1,2-a]pyridine-8-carboxamide 1, 1}. Resin
5{1} was divided into fifteen parts and each part@.125
mmol) was suspended in pyridine to effect complete solva-
tion. Each portion of the resin was then treated with an amine
8{1—15} in pyridine (1.4 mL; 0.625 mmok-500 mol %).
The resin slurry was then shaken for-134 h on a platform
shaker. The solution was collected, and the resin washed with
MeOH (2 x 5 mL). The combined filtrate and washings were
concentrated in vacuo. For example, to a suspension of
polymer-bound 2-methylimidazo[1 &pyridine-8-carboxy-
late 5{1} (117 mg, 0.146 mmol) in pyridine (5 mL) was
added propylaming&{1} (1.4 mL; 0.80 mmol,~ 400 mol
%) in pyridine, and the mixture was agitated at room
temperature for 18 h. The solvent was removed from the
solid-support by filtration, and the resin was washed with
CH.Cl,. The filtrate and washings were concentrated in
vacuo. The residue was dissolved in £ (3 mL) and
added to Varian Hydromatrix media (diatomaceous earth),
previously treated with 1 mLfo2 M HCI or water, in a
fritted reaction vessel. The GBI, filtrate was collected, and
the source vessel was washed with further,Chl (2 x 1
mL). The combined organic solutions were concentrated in
vacuo to give the crude imidazo[1d#pyridine-8-carboxa-
mide9{1, 1}. The final produc®{ 1, 1} was purified by flash
chromatography (elution solvent 20% EtOAc in hexane).
Yield: 13 mg (50%)*H NMR (300 MHz, CDC}): 6 10.20
(bs, 1H), 8.10 (dJ = 6.79 Hz, 2H), 7.34 (s, 1H), 6.86 {,
= 7.55 Hz, 1H), 3.50 (q, 2H), 2.46 (s, 3H), 1-68.80 (m,
2H), 1.06 (t,J = 7.55 Hz, 3H).3C NMR (75 MHz,
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CDCl): 6 163.0, 142.8,127.0, 126.50, 120.0, 113.35, 111.0,
109.40, 68.5, 66.0, 40.80, 22.30, 13.50, 11.20. FT-IR:
3443.3,2927.1, 1657.9, 1560.8 cmPurity: 80%.R; 7.11
min. HRMS (ESI) calcd for @HigN3O: [M + H]T
218.1293. Found: 218.1289.
N8,N8-Diisopropyl-2-phenylimidazo[1,2a]pyridine-8-

carboxamide 92, 2}. This compound was prepared as
described earlier for compour®{1, 1} with 2-phenylimi-
dazo[1,2a]pyridine-8-carboxylate5{2} (129 mg, 0.183
mmol) andN,N-diisopropyl amine8{2} (~500 mol %) in

Journal of Combinatorial Chemistry, 2007, Vol. 9, No. 271

N8-(2-Furylmethyl)-2-(4-methoxyphenyl)imidazo[1,2-
a]pyridine-8-carboxamide 9{5, 5}. This compound was
prepared as described earlier for compo@fth 1 with 2-(4-
methoxyphenyl)imidazo[1,2}pyridine-8-carboxylates{ 5}

(140 mg, 0.220 mmol) and 2-furylmethanamb{&} (~500
mol %) in pyridine. The excess amine was removed by the
SLE method, and the compound was further purified by flash
chromatography (elution solvent 18% EtOAc in hexane) to
afford 9{5, 5. Yield: 77 mg (68%).H NMR (300 MHz,
CDCly): 6 8.40 (bs, 1H), 8.168.02 (m, 2H), 7.7+7.65

pyridine. The excess amine was removed by the SLE method,(M: 2H), 7.54-7.51 (m, 2H), 6.956.86 (m, 4H), 4.22 (dJ

and the compound was further purified by flash chromatog-
raphy (elution solvent 25% EtOAc in hexane) to afford the
92, 2. Yield: 38 mg (65%)*H NMR (300 MHz, CDC}):

0 8.18 (d,J = 6.94 Hz, 1H), 7.967.78 (m, 4H), 7.46
7.20 (m, 3H), 6.72 (t) = 6.94 Hz, 1H), 3.86-3.50 (m, 2H),
1.50 (d,J = 6.79 Hz, 6H), 1.20 (dJ = 6.79 Hz, 6H).1*C
NMR (75 MHz, CDC}): 6 163.0, 148.57, 129.79, 128.20,

= 5.28 Hz, 2H), 3.85 (s, 3H}3C NMR (75 MHz, CDC}):

0 162.5, 160, 151.8, 151.8, 145, 143.2, 130.9, 128.9, 128.1,
127.5,127.3,125.5,114.2,112.1, 110.5, 107.5, 107.1, 55.2,
37.1. FT-IR: 3233.9, 2923.9, 1660.8, 1299 ¢mPurity:
>82%.R: 8.37 min. HRMS (ESI) calcd for £H;sN30s:

[M + H]* 348.1348. Found: 348.1338.

N8-Cyclohexyl-3-bromo-2-methylimidazo[1,2a]pyridine-

114.21, 112.49, 107.63, 99.08, 80.64, 34.99, 19.43, 11.20.8-carboxamide 1q1, 6}. This compound was prepared as

FT-IR: 3399.9, 2961.6, 1623.0, 1304.1 cPurity: >88%.
R: 9.84 min. HRMS (ESI) calcd for £H,4NzO: [M + H]*
322.1919. Found: 322.1907.
[2-(4-Chlorophenyl)imidazo[1,2-a]pyridin-8-yl][4-(2-
methoxyphenyl)piperazinolmethanone 93, 3}. This com-
pound was prepared as described earlier for comp&{hd
1} with 2-(4-chlorophenyl)imidazo[1,a}pyridine-8-carbox-
ylate5{3} (132 mg, 0.165 mmol) and 1-(2-methoxyphenyl)-
piperazined{ 3} (~500 mol %) in pyridine. The excess amine

described earlier for compour@{1, 1} with 3-bromo-2-
methylimidazo[1,2a]pyridine-8-carboxylaté&{ 1} (117 mg,
0.146 mmol) in pyridine (5 mL) and cyclohexylamiBg6}
(~500 mol %) in pyridine. The excess amine was removed
by the SLE method and further purified by flash chroma-
tography (elution solvent 15% EtOAc in hexane) to afford
the 10{1, 6}. Yield: 25 mg (52%).*H NMR (300 MHz,
CDCly): 6 9.90-10.10 (bs, 1H), 8.238.10 (m, 2H), 7.03

(t, J=6.78 Hz, 1H), 4.124.08 (m, 1H), 2.48 (s, 3H), 2.10
1.95 (m, 2H), 1.86:1.75 (m, 1H), 1.56-1.40 (m, 5H), 1.35

was removed by the SLE method, and the compound wasq o3 (m, 2H)23C NMR (75 MHz, CDC}): & 160.6, 142.1

further purified by flash chromatography (elution solvent
40% EtOAc in hexane) to afford th#{ 3, 3}. Yield: 44 mg
(60%).*H NMR (300 MHz, CDC}): ¢ 8.14 (d,J = 6.61
Hz, 1H), 7.96-7.75 (m, 3H), 7.4%+7.25 (m, 3H), 7.06
6.75 (m, 5H), 4.13-4.05 (m, 2H), 3.85 (s, 3H), 3.78B.45
(m, 2H), 3.26-3.00 (M, 4H).13C NMR (75 MHz, CDC}):
0 165.2, 152.2, 149.9, 134.1, 132.1, 131.4, 130.5, 129.0

cm L. Purity: >54%.R;: 7.47 min. HRMS (ESI) calcd for
CasH14N3OCl: [M + H] T 447.1587. Found: 447.1598.
N8-(2,2,2-Trifluoroethyl)-2-(4-methylphenyl)imidazo-
[1,2-a]pyridine-8-carboxamide 4, 4}. This compound
was prepared as described earlier for compd{rid 1} with
2-(4-methylphenyl)imidazo[1,2}pyridine-8-carboxylat&{ 4}
(127 mg, 0.146 mmol) and 2,2,2-trifluoro-1-ethanantfié}
(~500 mol %) in pyridine. The excess amine was removed
by the SLE method, and the compound was further purified
by flash chromatography (elution solvent 22% EtOAc in
hexane) to afford th&{4, 4. Yield: 30 mg (62%)!H NMR
(300 MHz, CDC}): 6 10.95 (bs, 1H), 8.238.15 (m, 2H),
7.84 (s, 1H), 7.74 (d) = 7.55 Hz, 2H), 7.29-7.17 (m, 2H),
6.93 (t,J = 6.79 Hz, 1H), 4.26-4.31 (m, 2H), 3.16-3.15
(bs, 1H), 2.40 (s, 3H):3C NMR (50 MHz, CDC}): 6 168.5,

141.0,126.4, 124.6, 119.2,92.8, 76.4, 75.4, 47.0, 31.6, 23.2,
12.4. FT-IR: 3446.9, 2924.6, 1636.5, 1467.6 énPurity:
>86%. R: 13.08 min. HRMS (ESI) calcd for fgHio
BrNzO: [M + H]* 336.0711. Found: 336.0705.
N8,N8-Dibutyl-3-bromo-2-phenylimidazo[1,2-a]pyridine-
8-carboxamide 1§ 2, 7}. This compound was prepared as

'described earlier for compour@{1, 1} with 3-bromo-2-
127.5,126.8, 124.5,123.6, 121.2, 118.6, 112.4, 111.4, 55.5,

53.2,51.2,47.8,42.2. FT-IR: 2924.6, 1635.0, 1499.6, 1241.6y 1 g3 mmol) and\,N-dibutylamine8{ 7} (~500 mol %

phenylimidazo[1,2a]pyridine-8-carboxylaté{2} (129 mg,

) in
pyridine. The excess amine was removed by the SLE method
and further purified by flash chromatography (elution solvent
35% EtOAc in hexane) to afford th&0{2, 7}. Yield: 52

mg (66%).*H NMR (300 MHz, CDC}): 6 8.30 (d,J =

6.04 Hz, 1H), 8.17 (dJ = 9.08 Hz, 2H), 7.96 (t]) = 8.30

Hz, 1H), 7.45-7.32 (m, 3H), 6.97 (tJ = 6.79 Hz, 1H),
4.50 (q,d = 6.79 Hz, 2H), 4.45 (q) = 6.79 Hz, 2H), 1.50

(t, J=6.79 Hz, 4H), 1.40 (tJ = 6.79 Hz, 4H), 0.950.83

(m, 6H).1C NMR (75 MHz, CDC}): 6 166, 142.5, 141,
133.5,132.3,127.8,127.4,126.8, 123.8, 123.5, 122.8, 118.5,
112.2, 99.5, 48, 44, 36.5. FT-IR: 2924.8, 1635, 1603.3,
1459.8 cm®. Purity: >93%.R: 12.14 min. HRMS (ESI)
calcd for GoH,BrN3;O: [M + H]t 428.1337. Found:
428.1338.

N8-(2-Methoxyethyl)-3-bromo-2-(4-chlorophenyl)imi-

1515, 138.4,137.2,128.4,124.1,122.0, 113.3, 112.1, 110.2dazo[1,2a]pyridine-8-carboxamide 10{3, 8}. This com-

103.7, 36.1, 23.2. FT-IR: 3447.1, 2923.5, 1667.2, 1625.3,

1162.4 cm?. Purity: >77%.R: 5.58 min. HRMS (ESI)
calcd for G/HisFsNzO: [M + H]™ 334.1167. Found:
334.1154.

pound was prepared as described earlier for comp8&{hd
1} with 3-bromo-2-(4-chlorophenyl)imidazo[1#&}pyridine-
8-carboxylates{ 3} (132 mg, 0.158 mmol) and 2-methoxy-
1-ethanamineé{ 8} (~500 mol %) in pyridine. The excess
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amine was removed by the SLE method and further purified 142.8, 128.8, 128.0, 126.3, 125.8, 120.4, 112.6,111.1, 110.4,
by flash chromatography (elution solvent 20% EtOAc in 108.6, 39.4, 31.5, 20.3, 15.0, 13.4. FT-IR: 3202.3, 2960.0,

hexane) to afford thd ({3, 8. Yield: 37 mg (58%).'H
NMR (300 MHz, CDC}): 6 10.33 (bs, 1H), 8.258.27 (m,
2H), 8.15 (d,J = 8.61 Hz, 2H), 7.43 (dJ = 8.61 Hz, 2H),
7.09 (t,J = 6.69 Hz, 1H), 3.76 (q, 2H), 3.65 (8 = 4.78
Hz, 2H), 3.48 (s, 3H)**C NMR (75 MHz, CDC}): 6 162.2,

142.8, 140.1, 134.2, 128.4, 128.2, 125.8, 120.7, 112.6, 92,

70.6,58.4,39.2,29.1. FT-IR: 2921.2, 1659.6, 1555.2, 1464
cm L. Purity: >97%.R: 7.45 min. HRMS (ESI) calcd for
C17HleBrC|N3OZ: [M + H]jL 408.0114. Found: 408.0120.
N8-(2-Chlorobenzyl)-3-bromo-2-(4-methylphenyl)imi-
dazo[1,2a]pyridine-8-carboxamide 1({4, 9}. This com-
pound was prepared as described earlier for comp&{hd
1} with 3-bromo-2-(4-methylphenyl)imidazo[1&pyridine-
8-carboxylates{4} (127 mg, 0.141 mmol) and (2-chlorophe-
nyl)methanamine8{9} (~500 mol %) in pyridine. The

2927.1, 1652.1, 1569.3 crh Purity: >94%.R;: 10.09 min.
HRMS (ESI) calcd for @&H;17CIN3O: [M + H]™ 266.1060.
Found: 266.1053.
N8,N8-Diethyl-3-chloro-2-phenylimidazo[1,2a]pyridine-
8-carboxamide 1%2, 12}. This compound was prepared as
described earlier for compour@{1, 1} with 3-chloro-2-
phenylimidazo[1,2a]pyridine-8-carboxylat&{ 2} (122 mg,
0.141 mmol) and\,N-diethylamine8{12} (~500 mol %)
in pyridine. The excess amine was removed by the SLE
method and further purified by flash chromatography (elution
solvent 33% EtOAc in hexane) to affodd{2, 12. Yield:
28 mg (63%).'H NMR (200 MHz, CDC}): ¢ 8.14-8.12
(m, 3H), 7.44 (t,J = 6.79 Hz, 2H), 7.377.31 (m, 1H),
7.26-6.95 (t,J = 6.79 Hz, 2H), 3.70 (gJ = 6.79 Hz, 2H),
3.28 (q,d = 6.79 Hz, 2H), 1.36 (tJ = 7.54 Hz, 3H), 1.17

excess amine was removed by the SLE method and further(t, J = 7.54 Hz, 3H).23C NMR (50 MHz, CDC}): o 166,

purified by flash chromatography (elution solvent 33%
EtOAc in hexane) to afford th&0{4, 9. Yield: 40 mg
(64%).*"H NMR (200 MHz, CDC}): 6 10.7-10.6 (m, 1H),
8.29 (m, 2H), 7.95 (dJ = 8.68 Hz, 2H), 7.66-7.50 (m,
1H), 7.4%-7.33 (m, 1H), 7.26:7.17 (m, 4H), 7.08 (tJ =
6.50 Hz, 1H), 4.83 (dJ = 5.78 Hz, 2H), 2.42 (s, 3H):3C
NMR (50 MHz, CDCE): ¢ 163.5, 152.8, 145, 143.4, 142,

128.5, 127.6, 127.2, 125.5, 114.1, 112, 110.5, 107.4, 107.1,

55.4, 37. FT-IR: 3429.8, 2923.5, 1661.5, 1552.6, 1442.8
cm L. Purity: >93%.R;: 10.5 min. HRMS (ESI) calcd for
CooH1gBrCIN3O: [M + H]* 454.0321. Found: 454.0316.
N8-BenzylN8-methyl-3-bromo-2-(4-methoxyphenyl)-
imidazo[1,2-a]pyridine-8-carboxamide 1Q[5, 10}. This
compound was prepared as described earlier for compoun
9{1, I} with 3-bromo-2-(4-methoxyphenyl)imidazo[1&}-
pyridine-8-carboxylate6{5} (140 mg, 0.214 mmol) and
N-benzylN-methylamine8{ 10} (~500 mol %) in pyridine.

The excess amine was removed by the SLE method and

further purified by flash chromatography (elution solvent
34% EtOAc in hexane) to afford the){5, 1G. Yield: 67
mg (70%).'H NMR (300 MHz, CDC}): 6 8.20-8.08 (m,
3H), 7.60 (d,J = 7.43 Hz, 1H), 7.42-7.23 (m, 5H), 7.02
6.92 (m, 3H), 4.70 (dJ = 8.49 Hz, 2H), 3.90 (s, 3H), 2.90
(s, 3H).13C NMR (75 MHz, CDC}): ¢ 166.1, 158.4, 142.0,
134.6, 128.2, 128.0, 127.60, 126.8, 126.0, 123.5, 122.6,
112.80, 115.5, 90.5, 54.4, 54.0, 35.4. FT-IR: 3421.9, 2926.1,
1638.4, 1608.7, 1536.3, 1478.9 cnPurity: >67%. R:
8.09 min. HRMS (ESI) calcd for £H21BrNzO,: [M + H]*
450.0817. Found: 450.0823.
N8-Butyl-3-chloro-2-methylimidazo[1,2-a]pyridine-8-
carboxamide 1¥1, 11}. This compound was prepared as
described earlier for compour@{1, 1} with 3-chloro-2-
methylimidazo[1,2a]pyridine-8-carboxylat&{ 1} (117 mg,
0.143 mmol) andN-butylamine8{11} (~500 mol %) in

140.2, 132.5, 129.5, 128.6, 127.5, 126.6, 124, 121.8, 113.6,
111.5, 106.2, 100, 43.2, 39.5, 13.8, 13.6. FT-IR: 2973.9,
2930.8, 1635.4, 1353.2 crh Purity: >93%.R: 9.59 min.
HRMS (ESI) calcd for GgH1sCIN3O: [M + H]* 328.1216.
Found: 328.1209.
N8-Methyl-N8-phenyl-3-chloro-2-(4-chlorophenyl)imi-
dazo[1,2a]pyridine-8-carboxamide 11{3, 13}. This com-
pound was prepared as described earlier for comp8&{hd
1} with 3-chloro-2-(4-chlorophenyl)imidazo[1 &pyridine-
8-carboxylate7{3} (132 mg, 0.158 mmol) andl-methyl-
N-phenylamined{ 13} (~500 mol %) in pyridine. The excess
amine was removed by the SLE method and further purified
y flash chromatography (elution solvent 18% EtOAc in
exane) to afford 1{3, 13. Yield: 38 mg (62%)!H NMR
(200 MHz, CDC}): ¢ 8.08 (d,J = 8.48 Hz, 2H), 7.59 (d,
J = 6.78 Hz, 1H), 7.41 (dJ = 8.48 Hz, 2H), 7.337.05
(m, 6H), 6.84-6.77 (m, 1H), 3.70 (s, 3H}*C NMR (50
MHz, CDCk): ¢ 162.7, 130.9, 129.8, 127.6, 125.9, 125.4,
124.4,123.2,121.7,113.1, 110.9, 99.8, 51. FT-IR: 1651.7,
1493.8 cm®. Purity: >98%.R: 12.07 min. HRMS (ESI)
calcd for GiH1eCloN3O: [M + H]* 396.0670. Found:
396.0675.
N8-Isopropyl-N8-phenyl-3-chloro-2-(4-methylphenyl)-
imidazo[1,2-a]pyridine-8-carboxamide 11{4, 14}. This
compound was prepared as described earlier for compound
91, 1} with 3-chloro-2-(4-methylphenyl)imidazo[1&-
pyridine-8-carboxylater{4} (127 mg, 0.140 mmol) and
N-isopropylN-phenylamine8{ 14} (~500 mol %) in pyri-
dine. The excess amine was removed by the SLE method
and further purified by flash chromatography (elution solvent
26% EtOAc in hexane) to affordil{4, 14. Yield: 37 mg
(66%).*H NMR (200 MHz, CDC}): 6 8.08 (d,J = 8.48
Hz, 2H), 7.82 (d,J = 6.78 Hz, 1H), 7.276.92 (m 8H),

pyridine. The excess amine was removed by the SLE method6.66 (t,J = 6.78 Hz, 1H), 5.46-5.20 (m, 1H), 2.45 (s, 3H),

and further purified by flash chromatography (elution solvent
15% EtOAc in hexane) to affordil{1, 11}. Yield: 20 mg
(55%).'H NMR (300 MHz, CDC}): 6 10.19 (s, 1H), 8.11
(d,J=6.73 Hz, 2H), 6.85 (tJ = 6.73 Hz, 1H), 3.52 (qJ

= 6.73 Hz, 2H), 2.45 (s, 3H), 1.761.40 (m, 4H), 0.99 (t)

= 6.50 Hz, 3H).2°C NMR (75 MHz, CDC}): 6 163.5,

1.40-1.20 (m, 6H).13C NMR (50 MHz, CDC}): 6 162.94,
143.1, 141.8, 138.7, 136.0, 133.82, 130, 129.5, 129.2, 128.7,
128.4, 127.6, 127.0, 126.3, 120.7, 112.7, 92.2, 41.8, 21.3.
FT-IR: 3440.6, 2967, 2928.5, 1629.1, 1369.5 énPurity:
>97%.R: 9.67 min. HRMS (ESI) calcd for £H23CIN3O:

[M + H]* 404.1529. Found: 404.1519.
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N8-Cyclopropylmethyl-3-chloro-2-(4-methoxyphenyl)-
imidazo[1,2-a]pyridine-8-carboxamide 11{5, 15}. This
compound was prepared as described earlier for compound
9{1, 1} with 3-chloro-2-(4-methoxyphenyl)imidazo[1&-
pyridine-8-carboxylater{5} (140 mg, 0.215 mmol) and
cyclopropylmethanaming{ 15} (~500 mol %) in pyridine.
The excess amine was removed by the SLE method and
further purified by flash chromatography (elution solvent
23% EtOAc in hexane) to afford thel{5, 15}. Yield: 52
mg (69%).*H NMR (200 MHz, CDC}): 6 10.20 (bs, 1H),
8.19 (dd,J' = 1.32 Hz,J? = 2.45 Hz, 2H), 8.05 (dJ =
9.06 Hz, 2H), 7.06 (tJ = 6.98 Hz, 1H), 6.97 (dJ = 8.87
Hz, 2H), 3.87 (s, 3H), 3.46 (ddI* = 5.29 Hz,J* = 6.98
Hz, 2H), 0.96-0.85 (m, 1H), 0.59-0.65 (m, 2H), 0.3#

0.42 (m, 2H).13C NMR (50 MHz, CDC}): 6 162.6, 160,
141.5, 138.9, 128.6, 127.9, 124.7, 124.3, 121, 114, 112.6,
55.6, 44.3, 29.5. FT-IR: 3448.3, 2922.8, 1663.37, 1614.54
cm L. Purity: >96%.R: 7.33 min. HRMS (ESI) calcd for
Ci1oH1oCIN3Oy: [M + H]t 356.1165. Found: 356.1169.
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