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ABSTRACT

The anti-tubercular activity of 6-chloro-2-ethyl{M-(4-(4-(trifluoromethoxy)phenyl)piperidin-1-
yhbenzyl)imidazo[1,2a]pyridine-3-carboxamide203) is modified by varying its side chain. In thisi@y,
we synthesize?203 analogues with different side chains and studched effects on anti-tubercular activity.
Many analogues showed good potency agdihstuberculosis replicating in liquid broth culture medium

(extracellular activity) regardless of chain lengtid conformational changes. However, a polar ciaran



the side chain region was unfavorable for antitablar activity. The analogue&b, 28, 35, and 36,
displayed excellent activity agairgt tuberculosis replicating inside macrophages (intracellulanattj and

promising pharmacokinetic (PK) properties with hdying exposure level and long half-life.
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1. Introduction



Tuberculosis (TB) is an infectious disease causeMyxrobacterium tuberculosis. In 2014, the number of
new TB cases was 9.6 million, and multidrug-resis(®DR) and extensively drug-resistant TB occurnred
over 100 countriés In addition, 1.1 million TB deaths were reportadd 12% of these were caused by co-
infection with human immunodeficiency virusDespite many efforts to develop diagnosis anetinent
methods, the mortality rate of TB is unacceptabiphh Fortunately, two drugs that have novel modes o
action were recently approved for the treatmenM&R patients worldwide since effective drug regimen
was first developed in the 1940%An ATP synthase inhibitor, bedaquiline, was appmbby the United
States Food and Drug Administration in 2632and a mycolic acid synthesis inhibitor, delamanigs
approved by European Medicines Agency in Z013owever, because of the continuing emergence of
drug-resistant TB, the dearth of novel chemicaitiestin clinical trials is still a major threat TB patients.
Therefore, new drugs with novel targets should f@rifized in the drug development pipeline to resp to

pandemic TB.

Q203 (Figure 1), which has an imidazo[lalpyridine-3-carboxamide (IPA) scaffold, was deveddy our
group as a novel TB drug and is currently in cknitial®®. Its novel mode of action is through blocking
ATP production by targeting the b subunit of cytmeche bcl complex, which is involved in the energy
metabolism oM. tuberculosis®”. Our previous studies revealed that the analogassess a linear lipophilic
side chain display superior anti-tubercular activihus, we suggested that linearity and lipophiliof side
chain on the right side of the molecule are impuria drug potency In this study, we designed and

synthesized new analogues of IPA with various chemgths and flexibility to understand how linegr@nd



lipophilicity of the side chain region affects atibercular activity. The study suggests a small cfe
analogues which could be alternative drug candsdatsed on the comparaldtevitro potency as well as

promising pharmacokinetic values wig203.
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Figure 1. Structure of Q203.

2. Result and discussion

The synthetic route for the preparation of IPA datives is outlined in Schemes 1-4. First, ethyir@mo-
3-oxopentanoate?) was prepared from commercially available ethyb®mentanoatelj by brominatiofi°
Compound2 was condensed with adequate aminopyridiBass'’, to give key intermediate estedg-e,

which were saponified using lithium hydroxide tegiacidsba-e.

The coupling counterpart benzylamines were prepererious ways, as described in Schemes 2-3. The
benzylamines7a-b, 9, 11a-b, and13, that possess a linker between two aryl moietieseveynthesized as

shown in Scheme 2. The benzyloxy analogéesand6b, were prepared from 4-hydroxybenzonitrile and



adequate benzyl bromide byyZ reaction. Reductive amination of 4-aminobenzdeitrand 4-
trifluoromethoxybenzaldehyde using sodium triacgbmtohydride was carried out to yield the aminorgeth
compound8. CompoundslOa and10b, which have an oxygen or a nitrogen atom betwaendryl rings,
were conveniently synthesized from 4-fluorobenadaiand appropriated aniline or phenol by heatinthe
presence of potassium carbonate. MethylatiotObfwas accomplished using NaH to yid2l The resulting
benzonitrile intermediate$a-b, 8, 10a-b, and12, were easily reduced to benzylaminésp, 9, 11a-b, and

13, using lithium aluminum hydride (LAH) in tetrahyafaran?.

The synthetic route to obtain benzylamines thasess a saturated ring with a linker between twé ary
moieties is shown in Scheme 3. A mixture of 4-falmenzonitrile, adequate cyclic amine, and potassium
carbonate in dimethylsulfoxide was heated to 12@3Mbtain 14a-f. Compoundsl6a-f, which have an
oxygen linker, were synthesized fraa, 14c¢, and14d via Mitsunobu reaction. For the preparation18f
the Mitsunobu reaction was also appliedlde and 4-trifluoromethoxyphenol. Compou@d, which has a
piperazine ring, was synthesized frd#f through deprotection of 8aBoc group and reductive amination
with 4-trifluoromethoxybenzaldehyde in the presemafe sodium triacetoxyborohydride. Most of the
benzonitrile intermediates were subsequently cdadeto benzylaminesl5, 17a-f, 19, and 22, by
employing the same methodology as that used foverting6 to 7, whereas compourZB was synthesized

using Raney-Ni at Hatmosphere.

The synthetic route for the preparation of tardeA Iderivatives is shown in Scheme 4. General EDC

coupling was accomplished with precursor acids @rdesponding amines in the final step of synthesis



obtain24-43. On the other hand, in the case of carbonyl an@eg5 and46, acid 5¢ was first coupled with

amine23, thetert-butyloxy carbonyl group was removed in acidic déinds, and then the reaction with the

corresponding acyl chloride followed.

Scheme 1. General synthetic scheme of 2-ethylimidazo[1,2-a]pyridine-3-car boxylic acids®
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Scheme 2. Synthesis of benzylamine counter partsfor | PA derivativesasform |2,
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Scheme 3. Synthesis of benzylamine analogues for | PA derivativesasform |12,
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Scheme 4. Synthesis of | PA derivatives (24-43, 45, and 46)*



R2

0 OH ° NH
0] AN
AN ——— LD
AN TN

5a,Ri=H 24-43

5b, Ry = 6-F

5¢, Ry =6-Cl

5d, Ry = 6-Br o

Se, Ry = 7-Cl [ N-Boc [N F
00 o0t
O\—oH 0 ONNH (.G NH
i), (iii
CI\CNL\ L oy /jg_\ _OO ey A
A \N X \N S \N
5¢ 44

®Reagents and conditions: (i) corresponding amime; BHOBt, TEA, DMF, 80°C, 2—4 h; (ii) TFA, MC, 6

h; (iii) corresponding acyl chloride, TEA, MC, 1h5

2.2.  Structure-activity relationship (SAR) study

Structure-activity relationship (SAR) was exploredtwo types of compounds designated as form | and
form 1. Form | compounds have a short linking ubé&tween a cyclic amine and the last phenyl ring,
whereas form Il compounds possess an additiondiccgmine moiety. All synthesized compounds were
evaluated for their anti-tubercular activity agaiR87Rv-GFP in liquid broth culture medium (extréakar
MICgg), and results are summarized in Table 1. OuranBAR study focused on the molecules that have
flexible linkers, such as ether, methyl ether, amiand methyl amine between two aryl moieti24 33,
described as form [). Compound®-29 have a methyl ether linker (X = OGH thus, they are
conformationally more flexible tha@203. First, a halogen atom was introduced at posifiaor 7 as R1

because our previous experiment showed that aitulmst on position 5 or 8 was less potent (data no



shown). The assay results revealed that the smdll dighly electronegative fluorine groupbj showed a

3-fold decrease in activity and that the stericatlyre hindered bromo group@) led to a 16-fold decrease in

activity (extracellular MiGy = 84 nM and 432 nM, respectively) compared to cooma 24. However, the

chlorine atom, whether it was placed at positiar &, showed increased potency over a hydrogen @ém

and 28, extracellular MIG, = 15 nM for both). For R1 substituents, all compdsi showed good potency

except for the 6-bromo compound. It suggested tthatsteric factor seems to be more important than t

electronic factor. Furthermore, changing the R2igrisom a trifluoromethoxy group to a fluorine gpohad

no influence on activity29, extracellular MiG, = 20 nM). On the other hand, compou3@j which has an

alkyl amine linker (X = NCH), showed an approximately 16-fold decrease in M#lues compared to

compound28, although both have similar linker lengths. In iéidd, even with a shorter oxygen linker (X =

0), compound31 showed a 4-fold reduction in potency (extracelluMICg, = 64 nM) compared to

compound8. Also, the presence of a hydrogen bond donor (sasck = NH) led to significant activity loss

(32, extracellular MIGy = 839 nM). Interestingly, for compour@B, in which a hydrogen atom on the

nitrogen of compoun@®2 was replaced with a methyl group, the activityksigly recovered to 40 nM in

contrast to 839 nM for compourd?. We explored additional SAR for a set of compouwtiech have more

extended linker length by the cyclic amine moiedgctibed as form Il. For this study, flexible antatable

linkers were placed between the second cyclic ammethe last phenyl ring. The cyclic amine wasegato

piperidine, pyrrolidine, and piperazin84(43, 45, and 46). As shown in Table 1, analogues that have an

ether linker (Z = O) next to the piperidine ringpliayed excellent potency, with M§§&range of 3 to 26 nM,

regardless of the R2 substituent at the €é4el3g). 7-Chloro on R1 did not show a big differencepotency



(38, extracellular MIGy = 21 nM) compared with the 6-chloro analog3&)( Potency was retained by
analogue39, which possesses an alkyl linker (Z = §lihstead of an ether bridge (extracellular MJE 22
nM). The even smaller cyclic amine (pyrrolidinepaled comparable anti-tubercular activity, regarslles
the stereochemistry at its 3-positiatd @nd41, extracellular MiGy = 6 and 14nM, respectively). A flexibly
extended linker (Z = CHD) showed tolerable potency as wdlR,(extracellular MiGy = 37nM), despite its
difference in side chain conformational change carag to compound7. A series of analogues containing
a piperazine as the cyclic amine in the middlehef $side chain to give more polarity was syntheseed
evaluated for anti-tubercular activit$3, 45, and46). Compound43, which has a benzyl group next to the
piperazine ring, showed good potency, with a Ml€alue of 15 nM. On the other hand, the carbonyl-
containing analoguedl5 and46, displayed over a 10-fold decrease in activity pared to compoundé2
and43, despite having similar chain lengths. These tesuiggest that a rigid linker would restrict sith@in
reorientation for target binding, and that, morgamantly, the decreased lipophilicity in the linkegion

may adversely affect anti-tubercular activity.

Table 1. Extracellular activity of |PA analogues against M. tuberculosis H37Rv?"




5 NH s NH
R1_i N\': . R, R1_<\N\\ .
’ 1 Form | 8 N1 Form I
®Extracellular activity
Compound Form R X Y Z R, MICg
(H37Rv-GFP, nM)
24 I H OCH, - OCR; 27
25 I 6-F OCH - OCR; 84
26 I 6-Br OCH, - OCR; 432
27 I 6-Cl OCH, - OCR; 15
28 | 7-Cl OCH, - OCHRK; 15
29 | 7-Cl OCH, - F 20
30 | 7-Cl NCH, - OCHRK; 250
31 I 7-Cl ] - OCR; 64
32 | 7-Cl NH - OCHRK; 839
33 | 7-Cl NMe - OCHRK; 40
34 I 6-Cl - 4-piperidyl 0] F 10
35 I 6-Cl - 4-piperidyl 0] Cl 3
36 I 6-Cl - 4-piperidyl 0] Ck 26
37 I 6-Cl - 4-piperidyl 0] OCk 7
38 I 7-Cl - 4-piperidyl 0] OCk 21
39 I 7-Cl — 4-piperidyl CH H 22
40 I 6-Cl - (R)-3-pyrrolidyl @] Cl 6
41 I 6-Cl - (S)-3-pyrrolidyl 0] Cl 14
42 I 6-Cl - 4-piperidyl CHO OCR 37
43 I 6-Cl - 4-piperazinyl CH2 OCF 15
45 I 6-Cl - 4-piperazinyl C(O)CH F 373
46 I 6-Cl - 4-piperazinyl C(0) F 534
INH 490
Q203 4

®Extracellular MIGo = inhibitory activity againsM. tuberculosis H37Rv replicating in liquid broth culture
medium. MIGy is the minimum concentration required to inhikiowgth by 80% and indicates an average

value of two independent measuremetasiti-tubercular activity of Q203 were adapted froef 8.



2.3. Anti-tubercular activity against M. tuberculosis inside macrophages (Intracellular activity)

Thein vitro activity againsM. tuberculosis replicating inside macrophages (intracellular M)& was also
investigated for a small set of compoungs, 8, 31, 33, 35, 36, and43) that displayed good extracellular
potency. As shown in Table 2, most of the compowidsved also good potency agailkttuberculosis
replicating inside and in the liquid broth cultureedium as well. Compound8, 35, and36, in particular,
showed excellent intracellular potency with a seadigit nanomolar range (intracellular M§C= less than 1
nM-9 nM). However, compourndB exhibited quite decreased intracellular potencgpde having the same
extracellular activity as compoun2B. It seems that decreased lipophilicity due to flmnesence of a
piperazine group might have influenced cell pernigglin our macrophage infection assay system.@Ne
all analogues, except for compoud8, showed better potency agairt tuberculosis replicating inside
macrophages than againgt tuberculosis in liquid broth culture medium and showed goodrelation

between extracellular and intracellular activitythwR? value of 0.93.

Table 2. Anti-tubercular activity against M. tuberculosis H37Rv-GFP replicating inside macr ophages

(Intracellular activity)**®



Compd @Extracellular bintracellular
MICgo (NM) MICgq (NM)

25 84 28
28 15 <1
31 64 27
33 40 23
35 3 <1
36 26 9
43 15 82
INH 490 200
Q203 4 1.43

4Extracellular MIGo = inhibitory activity againsM. tuberculosis H37RvV replicating in culture broth medium.
PIntracellular MIGy = inhibitory activity againsM. tuberculosis H37Rv replicating inside macrophages.
MICgo is the minimum concentration required to inhibibwth by 80% and indicates an average value of

two independent measuremeritsti-tubercular activity of Q203 were adapted frosh 8.

2.4. Pharmacokinetic evaluation

The in vivo pharmacokinetic properties of compourftfs 28, 35, and 36 were evaluated in mice after
intravenous (i.v.) and oral (p.o.) administratidn2oand 10 mg/kg, respectively. As shown in TablealB
compounds reached maximum concentration in plasithénv2 h after oral dosing. In addition, they shealv
not only high drug exposure level in plasma, frobdd0 ngh/mL to 48900 ndp/mL with long half-life (11—
20 h), but also low systemic clearance (2.23-5.T7mim/kg). Further they had good oral bioavaildlili
(51.4 %-80.5 %). These pharmacokinetic values atdithat they are potential anti-tubercular cartdigla

that can shovin vivo efficacy comparable t§203%2,



Table 3. In vivo phar macokinetic valuesin mice of compound 25, 28, 35, and 36°

Pharmacokinetics (i.v.) Pharmacokinetics (p.o.)
2mpk 10mpk
Compd
tiz Cl Vdss Crnax ti2 Trmax AUC.inf F
(h) (mL/min/kg) (mL/kg) (ng/mL) (h) (h) (ng'h/mL) (%)
25 11.0 4.76 3850 2620 11.4 1.00 28200 80.5
28 13.9 5.77 4680 1610 11.9 0.50 11500 53.4
35 14.1 2.83 1340 3540 18.9 2.00 30300 51.4
36 19.6 2.23 2390 4100 20.0 2.00 48900 65.6
2Q203 16.5 4.0 5270 1490 23.4 2.0 44100 90.7

®PK values of Q203 were adapted from ref 6 and 8hfersake of comparison.

3. Conclusion

In summary, we have synthesized and evaluated guegoofQ203 to understand the role of the right hand
side chain moiety in anti-tubercular activity. Masft the analogues retained activity regardless hafirc
length and showed comparable potency. Howeverattdogues with an amine linker reduced activity.
Based on these results, we postulate that lipatyilis more important than linearity of side cham
retaining activity and that the decreased lipophdharacter of the linker region negatively affeatti-

tubercular activity.

In addition, we found that a set of analogu2s, 28, 35, and 36, exhibited better potency againgt
tuberculosis inside macrophages than agaiit tuberculosis replicating in liquid broth culture medium.

Based on their promising pharmacokinetic propertieth potent intracellular activities, these newly



synthesized analogues are promising anti-tubercaladidates, which could show efficacy comparabta w

Q203. Studies on then vivo efficacy of these analogues will be reported ie daurse.

4. Experimental
4.1.Chemistry

All reactions were carried out under an argon apheee in oven-dried glassware with magnetic stirrin
and the reaction solvents were purified by passhgeugh a bed of activated alumina. Purification of
reaction products was carried out by flash chrogragohy using silica gel 60 (Merck, 230-400 mesh).
Analytical thin layer chromatography was performed 0.25 mm silica gel 60,5, plates (Merck).
Visualization was accomplished with 254nm of UVhligand PMA or potassium permanganate stain
followed by heating. Melting points (mp) were mea&slion an electro thermal melting point apparats,
565 (BUCHI).'H-NMR (at 400 MHz) and*C NMR (at 100 MHz) spectra were recorded on a V&0
MHz spectrometer and are reported in ppm usingesphas an internal standard (CRGIt 7.26 ppm,
DMSO-d; at 2.50 for'H NMR and CDC} at 77.2 ppm fot’C NMR). Data are reported as (ap = apparent, s
= singlet, d= doublet, t = triplet, g = quartet, anmultiplet, br = broad; coupling constant(s) in;Hz
integration). LC/MS data were obtained using a \Wag695 LC and Micromass ZQ spectrometer. Yields
refer to purified products and are not optimized #re’*C NMR data of representative compour2s 28,

35 and36 were reported. The purity of all biologically tedtcompounds was >95% and minimum inhibitory



concentration determination (extracellular & ingtglar), in vivo pharmacokinetics were performed as

previously describéd™® 14

4.1.1. General Procedure for Preparation of acid counterpart 5a-5e.

The synthetic procedure for preparation of imidazimjine[1,2-a] carboxylic acids was previously

reported and*H NMR data of carboxylic acidd and intermediate estda-4c and4e are as below.

Ethyl 2-ethylimidazo[ 1,2-a] pyridine-3-carboxylate (4a). *H NMR (400 MHz, CDCY) 6 1.36 (t,J = 7.6 Hz,
3H), 1.43 (tJ = 7.2 Hz, 3H), 3.12 (q] = 7.6 Hz, 2H), 4.43 (q] = 7.2 Hz, 2H), 6.95 — 6.98 (m, 1H), 7.35 —
7.39 (m, 1H), 7.63 — 7.65 (m, 1H), 9.31 — 9.33 {i).

Ethyl 2-ethyl-6-fluoroimidazo[ 1,2-a] pyridine-3-carboxylate (4b). *H NMR (400 MHz, CDCJ) & 1.35 (t,J
= 7.6 Hz, 3H), 1.44 (t) = 7.6 Hz, 3H), 3.12 (q] = 7.6 Hz, 2H), 4.44 (q] = 7.2 Hz, 2H), 7.28 -7.31 (m, 1H),
7.58 -7.62 (m, 1H), 9.31 — 9.33 (m, 1H).

Ethyl 6-chloro-2-ethylimidazo[ 1,2-a] pyridine-3-carboxylate (4c). *H NMR (400 MHz, CDC}J) & 1.35 (t,J
= 7.6 Hz, 3H), 1.44 (1) = 7.2 Hz, 3H), 3.11 (q] = 7.6 Hz, 2H), 4.44 (q] = 7.2 Hz, 2H), 7.35 (dd] = 9.6,
2.0 Hz, 1H), 7.58 (d = 9.6 Hz, 1H), 9.42 (d] = 2.0 Hz, 1H).

Ethyl 7-chloro-2-ethylimidazo| 1,2-a] pyridine-3-carboxylate (4€). 'H NMR (400 MHz, CDC}) & 1.34 (t,J

= 7.6 Hz, 3H), 1.43 (J = 7.2 Hz, 3H), 3.09 (q] = 7.6 Hz, 2H), 4.43 (q] = 7.2 Hz, 2H), 6.95 (dd] = 7.6,

2.0 Hz, 1H), 7.62 (d] = 2.0 Hz, 1H), 9.26 (d] = 7.6 Hz, 1H).

Ethyl 6-bromo-2-ethylimidazo[ 1,2-a] pyridine-3-carboxylic acid (5d). 'H NMR (400 MHz, DMSO-



de) 5 1.24 (t, J = 7.6 Hz, 3H), 3.02 (@ 7.6 Hz, 2H), 7.63-7.69 (m, 2H), 9.41 (s, 1H),3lrs, 1H).

4.1.2. General Procedure for Preparation of 6a-6b.

To a stirred solution of 4-hydroxybenzonitrile 8.6hmol) in DMF (5 mL) was added NaH (60%

dispersion in paraffin, 2.01 mmol) under ice-bakfter 10min, 4-fluorobenzyl bromide (2.01 mmol) was

added then the resulting solution was further eddifor 4 hours at room temperature. The mixture was

guenched with water (10 mL) and extracted with E¢@20 mL x 2). The organic phase was washed with

brine (10 mL), dried over MgSQand concentrated in vacuo to giGa as a white solid. In a similar

mannergb was synthesized according to procedure above.

4.1.3. General procedure for preparation of 8 and 21.

To a stirred solution of 4-aminobenzonitrile (4.28nol) and 4-(trifluoromehtoxy)benzaldehyde (4.65

mmol) in methylene chloride (10 mL) was added swdimiacetoxyborohydride (6.34 mmol) and the

resulting mixture was stirred for overnight. Thextare was diluted with methylene chloride (10 mL),

washed with saturated M20O; (ag. 10 mL) and brine (10 mL), dried over MgS&hd concentrated in

vacuo. The crude residue was purified by flash molichromatographyn¢hexane:EtOAc = 7:1) to give

8 as a pale yellow solid (85%). In a similar manmempound21 was synthesized froi20 according to

this procedure.

4.1.4. General procedure for preparation of 10a-10b and 14a-14f.



A mixture of 4-fluorobenzonitrile (2.48 mmol), 4dftuoromethoxy)phenol (2.73 mmol) and,&O;
(7.44 mmol) in DMF or DMSO (3 mL) was heated to 15or 6 hours. After the cooling, the mixture
was poured to the water. The resulting solid witsréd, washed with water and dried to giga.

In a similar mannerlOb and 14a-14f were synthesized according to this procedure.

4.1.5. General procedure for preparation of compound 12.

To a stirred solution 010b (1.27 mmol) in anhydrous DMF (5 mL) was added N&B% dispersion
in paraffin, 1.91 mmol) under ice-bath. After 20nmiodomethane (1.91 mmol) was added and the
reaction mixture was allowed to ambient temperatéfeer 2 hours of stirring, the mixture was queedh
with water (5 mL) and concentrated. The resultiegidue was diluted with EtOAc (20 mL) and washed
with water (15 mL) and brine (15 mL). The organitape was dried over Mgg@nd concentrated in
vacuo. The crude residue was purified by flash molichromatographynfhexane:EtOAc = 2:1) to give

12.

4.1.6. General procedure for preparation of compound 7a-7b, 9, 11a-11b, 13, 15, 17a-17f, 19 and 22.

To a solution of6a (1.71 mmol) in THF (10 mL) was added lithium almnm hydride (5.12 mmol)
under ice-bath and then the resulting mixture vefisxed for 2 hours. The reaction mixture was cdole
to room temperature and quenched with water (5 Mhg insoluble solid was filtered off using cellite
and the filtrate was diluted with sat. X&D; (ag. 15 mL) and extracted with EtOAc (20 mi 2). The

organic phase was washed with brine (20 mL), dodegl MgSQ and concentrated in vacuo to gife



The crude residue was used for next reaction witHacther purification. In a similar manner,
compoundrb, 9, 11a-11b, 13, 15, 17a-17f, 19 and 22were synthesized according to this procedure.

4.1.7. General procedure for preparation of 16a-16f and18.

To a stirred solution of4a (1.38 mmol), triphenylphosphine (1.94 mmol) andhllerophenol (1.38
mmol) in methylene chloride (10 mL) was added girepyl azodicarboxylate (1.66 mmol) slowly and
the resulting mixture was stirred for overnighteTrieaction mixture was diluted with methylene cider
(10 mL) and washed with water (10 mL) and brine 1ifil0). The resulting organic phase was dried over
MgSQO, and concentrated in vacuo. The crude residue wasegl by flash column chromatography-(
hexane:EtOAc = 7:1) to givi6b as a white solid. In a similar manner, compod6d, 16¢-16f and 18

were synthesized according to this procedure.

4.1.8. Synthesis otompound 45 and 46.

To a stirred solution o4 (14.6 mmol) in methylene chloride (30 mL) was atidigfluoroacetic acid
(10 mL) and the resulting mixture was stirred atmotemperature for 4h. The reaction mixture was
diluted with water (40 mL) and basified with aquediN NaOH. Then the mixture was extracted with
EtOAc (100 mLx 3) and the combined extract was washed with w@®@® mL) and brine (100 mL).
The resulting organic phase was dried over anhylid@SO, and concentrated to give intermediate
amine with 98% vyield. The intermediate amine (2@®o0l) was dissolved with tetrahydrofuran (5 mL)
and triethylamine (7.4 mmol) was added. The reactioxture was cooled under ice-bath and benzoyl

chloride (2.98 mmol) was added slowly. The resgltsolution was allowed to room temperature and



further stirred for 30min. The mixture was diluteith water (100 mL) and extracted with EtOAc (50
mL X 3). The resulting organic phase was washed witheb(20 mL), dried over N&O, and
concentrated. The crude residue was purified shflaolumn chromatography (PE:EA = 4:1 to 1:2) to

give 45. In a similar manner, compou#d@ was synthesized according to this procedure.

4.1.9. General procedure for preparation28f

To a stirred solution of4f (1.55 mmol) in methanol (10 mL) was added a partd Raney-Ni and the
mixture was stirred for 4h under,titmosphere. The reaction mixture was filtered élite and the
filtrate was concentrated. The crude residue wadigua by flash column chromatography (methylene

chloride:MeOH = 20:1) to giv23.

4-((4-(Trifluoromethoxy)benzyl)oxy)benzonitrilestf). White solid;*H NMR (400 MHz, CDC4) 55.10
(s, 2H), 7.01 (dJ = 8.8 Hz, 2H), 7.25 (d] = 8.4 Hz, 2H), 7.45 (d] = 8.4 Hz, 2H), 7.59 (d] = 8.8 Hz,

2H).

4-(4-(4-Chlorophenoxy)piperidin-1-yl)benzonitrild6p). White solid;*"H NMR (400 MHz, DMSO-
ds) 61.60-1.68(m, 2H), 1.98 — 2.02 (m, 2H), 3.24 — 3.40 (m, 2HK8& - 3.74 (m, 2H), 4.61

— 4.66 (m, 1H), 7.01 — 7.06 (m, 4H), 7.31 — 7.34 @Hl), 7.57 (d,J = 8.8 Hz, 2H).

4-(4-(4-(Trifluoromethyl)phenoxy)piperidin-1-yl)beanitrile (16c). White solid;'"H NMR (400 MHz,
CDCl) 81.92 — 1.98 (m, 2H), 2.04 — 2.12 (m, 2H), 3.32 383(m, 2H), 3.58 — 3.64 (m, 2H),
4.61 — 4.64 (m, 1H), 6.87 — 6.90 (m, 2H), 6.98 Jd= 8.8 Hz, 2H), 7.48 — 7.51 (m, 2H), 7.55
(d, J = 8.8 Hz, 2H).

4.1.10.General procedure for amide coupling.



The target imidazopyridine[1,8}-3-carboxamide derivatives were synthesized u&ibyC and HOBt

and synthetic procedure was previously rep8rted

2-Ethyl-N-(4-((4-(trifluoromethoxy)benzyl ) oxy)benzyl )imidazo[ 1,2-a] pyridine-3-carboxamide (24). White so
lid; mp = 138.7°C; H NMR (400 MHz, CDCJ) 81.36 (t,J = 7.6 Hz, 3H), 2.95 (q) = 7.6 Hz,
2H), 4.61 (d,J = 5.2 Hz, 2H), 5.03 (s, 2H), 6.15 (bd,= 5.6 Hz, 1H), 6.86 (ddd) = 1.2, 7.2, 7.
2 Hz, 1H), 6.93 (dJ = 8.4 Hz, 2H), 7.21 (dJ = 8.0 Hz, 2H), 7.26 — 7.30 (m, 3H), 7.43 @ =
8.8 Hz, 2H), 7.56 (dJ = 9.2 Hz, 1H), 9.34 (dJ = 7.2 Hz, 1H); LCMS (ESI) m/z 470 [M + H]
2-Ethyl-6-fluor o-N-(4-((4-(trifluoromethoxy)benzyl) oxy)benzyl)imidazo[ 1,2-a] pyridine-3-carboxamide (25).
White solid; mp = 157.4C;'H NMR (400 MHz, CDC}) 51.39 (t,J = 7.2 Hz, 3H), 2.96 (q) = 7
.2 Hz, 2H), 4.63 (dJ = 5.6 Hz, 2H), 5.06 (s, 2H), 6.08 (bd, = 5.2 Hz, 1H), 6.96 (dJ = 8.8 H
z, 2H), 7.22 — 7.26 (m, 3H), 7.31 (d,= 8.4 Hz, 2H), 7.46 (d) = 8.8 Hz, 2H), 7.56 (ddJ = 5.2

, 9.6 Hz, 1H), 9.43 — 9.45 (m, 1H}°C NMR (100 MHz, CDGJ) & 13.3, 23.8, 43.2, 69.3, 115.3, 1
15.8, 115.9, 1163.9, 117.0, 118.6, 118.8, 119.3,.312121.9, 124.4, 129.0, 129.3, 130.8, 135.7, 843.
, 149.0, 151.8, 152.4, 154.8, 158.2, 161.3; LCMSIJEm/z 488 [M + H].
6-Bomo-2-ethyl-N-(4-((4-(trifluoromethoxy)benzyl ) oxy) benzyl )imidazo[ 1,2-a] pyridine-3-carboxamide (26).
Pale yellow solid; mp = 189.7C; '*H NMR (400 MHz, CDC}) & 1.38 (t,J = 7.6 Hz, 3H), 2.95 (q,
J = 7.6 Hz, 2H), 4.63 (dJ = 5.6 Hz, 2H), 5.05 (s, 2H), 6.08 (bid,= 5.2 Hz, 1H), 6.96 (dJ =
8.4 Hz, 2H), 7.22 (dJ = 8.4 Hz, 2H), 7.31 (dJ = 8.8 Hz, 2H), 7.38 (ddJ = 1.6, 9.2 Hz, 1H),

7.44 — 7.49 (m, 3H), 9.61 (d = 1.6 Hz, 1H); LCMS (ESI) m/z 548 [M + H]

6-Chloro-2-ethyl-N-(4-((4-(trifluor omethoxy) benzyl ) oxy) benzyl )imidazo[ 1,2-a] pyridine-3-carboxamide (27).
White solid; mp = 168.5C; *H NMR (400 MHz, CDC}) § 1.39 (t,J = 7.6 Hz, 3H), 2.96 (q] = 7.6 Hz, 2H),
4.64 (d,J = 5.6 Hz, 2H), 5.06 (s, 2H), 6.05 (brs, 1H), 6(87J = 8.4 Hz, 2H), 7.20 - 7.33 (m, 5H), 7.46 {d;

8.8 Hz, 2H), 7.54 (d] = 9.2 Hz, 1H), 9.53 (d] = 1.2 Hz, 1H); LCMS (ESI) m/z 504 [M + H]



7-Chlor o-2-ethyl-N-(4-((4-(trifluoromethoxy)benzyl ) oxy)benzyl )imidazo[ 1,2-a] pyridine-3-carboxamide
(28). 'H NMR (400 MHz, CDCY) & 1.39 (t,J = 7.6 Hz, 3H), 2.95 (q] = 7.6 Hz, 2H), 4.63 (d] = 5.6 Hz,
2H), 5.06 (s, 2H), 6.03 (brs, 1H), 6.90 (dds 7.6, 2.0 Hz, 1H), 6.97 (d,= 8.8 Hz, 2H), 7.23 (d] = 8.0 Hz,
2H), 7.31 (d,J = 8.8 Hz, 2H), 7.46 (d] = 8.8 Hz, 2H), 7.59 (d] = 2.0 Hz, 1H), 9.36 (d] = 7.6 Hz, 1H)C
NMR (100 MHz, DMSOel) 6 13.5, 22.2, 42.3, 68.6, 114.2, 115.0, 115.5, 11820 .4, 128.4, 129.1, 129.8,
131.8,132.2, 137.1, 145.1, 148.2, 151.4, 157.6,%6. CMS (ESI) m/z 504 [M + H]

7-Chlor o-2-ethyl-N-(4-((4-fluor obenzyl ) oxy) benzyl)imidazo[ 1,2-a] pyridine-3-carboxamide  (29). Pale
yellow solid; mp = 181.0C; *H NMR (400 MHz, CDC}) 5 1.38 (t,J = 7.6 Hz, 3H), 2.95 (q] = 7.6 Hz,
2H), 4.62 (d,J = 5.6 Hz, 2H), 5.02 (s, 2H), 6.02 (brs, 1H), 6(86,J = 7.6, 2.4 Hz, 1H), 6.96 (d,= 8.8 Hz,
2H), 7.07 (dd,) = 8.8, 8.8 Hz, 2H), 7.30 (d,= 8.8 Hz, 2H), 7.40 (dd] = 5.6, 8.8 Hz, 2H), 7.58 (d,= 1.6
Hz, 1H), 9.36 (d,) = 7.6 Hz, 1H); LCMS (ESI) m/z 438 [M + H]

7-Chlor o-2-ethyl-N-(4-((4-(trifluor omethoxy) benzyl yami no) benzyl )imidazo[ 1,2-a] pyridine-3-carboxamide
(30). White solid; mp = 169.6C; 'H NMR (400 MHz, CDC}) 5 1.36 (t,J = 7.6 Hz, 3H), 2.93 (q] = 7.6 Hz,
2H), 4.18 (brs, 1H), 4.34 (s, 2H), 4.55 {c= 5.2 Hz, 2H), 6.00 (brs, 1H), 6.60 (= 8.4 Hz, 2H), 6.87 (d]
= 7.6 Hz, 1H), 7.17 (dJ = 8.0 Hz, 4H), 7.38 (d, J = 8.0 Hz, 2H), 7.56 (8)),19.33 (d,J = 7.2 Hz, 1H);
LCMS (ESI) m/z 503 [M + H.

7-Chlor o-2-ethyl-N-(4-(4-(trifluor omethoxy) phenoxy)benzyl )imidazo[ 1,2-a] pyridine-3-carboxamide  (31).
White solid; mp = 141 - 142C; 'H NMR (400 MHz, CDC}) § 1.41 (t,J = 7.6 Hz, 3H), 2.98 (q] = 7.6 Hz,

2H), 4.68 (dJ = 5.6 Hz, 2H), 6.10 (brs, 1H), 6.91 (dd+ 2.0, 7.6 Hz, 1H), 6.98 — 7.02 (m, 4H), 7.18J¢,



8.8 Hz, 2H), 7.37 (dJ = 8.4 Hz, 2H), 7.59 (d] = 2.0 Hz, 1H), 9.37 (d] = 7.2 Hz, 1H) ); LCMS (ESI) m/z
490 [M + HJ'.

7-Chloro-2-ethyl-N-(4-((4-(trifluor omethoxy) phenyl )amino)benzyl )imidazo[ 1,2-a] pyridine-3-carboxamide
(32). Pale yellow solid; mp = 200C; *H NMR (400 MHz, CDC}) & 1.40 (t,J = 7.6 Hz, 3H), 2.98 (41 = 7.6
Hz, 2H), 4.63 (dJ = 5.6 Hz, 2H), 5.73 (s, 1H), 6.05 (brs, 1H), 6(8d,J = 2.0, 7.6 Hz, 1H), 7.03 - 7.07 (m,
4H), 7.12 (dJ = 9.2 Hz, 2H), 7.29 (d] = 8.8 Hz, 2H), 7.59 (d] = 1.6 Hz, 1H), 9.36 (d] = 7.6 Hz, 1H);
LCMS (ESI) m/z 489 [M + Hi.

7-Chloro-2-ethyl-N-(4-(methyl (4-(trifluor omethoxy) phenyl )amino) benzyl )imidazo[ 1,2-a] pyridine-3-
carboxamide (33). White solid; mp = 134 'H NMR (400 MHz, DMSOds) & 1.26 (t,J = 7.6 Hz, 3H),
2.98 (q,J = 7.6 Hz, 2H), 3.24 (s, 3H), 4.50 @@= 6.0 Hz, 2H), 6.92 (d] = 8.8 Hz, 2H), 7.08 - 7.10 (m, 3H),
7.19 (d,J = 8.8 Hz, 2H), 7.35 (dJ = 8.8 Hz, 2H), 7.78 (s, 1H), 8.44 (brs, 1H), 8.97J& 7.2 Hz, 1H);
LCMS (ESI) m/z 503 [M + HI.

6-Chl or o-2-ethyl-N-(4-(4-(4-fluor ophenoxy)piperidin-1-yl )benzyl )imidazo[ 1,2-a] pyridine-3-carboxamide
(34). Pale yellow solid; mp = 148.47; *H NMR (400 MHz, CDC}) & 1.39 (t,J = 7.6 Hz, 3H), 1.91 - 1.94
(m, 2H), 2.06 - 2.11 (m, 2H), 2.96 @= 7.6 Hz, 2H), 3.08 - 3.14 (m, 2H), 3.47 - 3.54 @Hl), 4.37 - 4.39
(m, 1H), 4.61 (dJ = 5.6 Hz, 2H), 6.01 (brs, 1H), 6.86 - 6.89 (m, 2615 - 7.00 (M, 4H), 7.26 - 7.30 (m,
3H), 7.53 (d,J = 8.8 Hz, 1H), 9.53 (d] = 1.6 Hz, 1H); LCMS (ESI) m/z 507 [M + H]

6-Chloro-N-(4-(4-(4-chlor ophenoxy)pi peridin-1-yl) benzyl )-2-ethylimidazo[ 1,2-a] pyridine-3-carboxamide
(35). Pale yellow solid; mp = 165.3C; *H NMR (400MHz, DMSO#é) & 0.81 (t,J = 7.6 Hz, 3H), 1.19 —

1.28 (m, 2H), 1.54 — 1.57 (m, 2H), 2.53 Jg; 7.6 Hz, 2H), 2.55 — 2.59 (m, 2H), 3.00 — 3.06 2id), 3.98 (d,



J=6.0 Hz, 2H), 4.05 — 4.11 (m, 1H), 6.48 J& 8.8 Hz, 2H), 6.53 — 6.56 (M, 2H), 6.78 Jc 8.4 Hz, 2H),
6.83 — 6.87 (M, 2H), 6.98 (dd= 9.6, 2.4 Hz, 1H), 7.20 (d,= 9.6 Hz, 1H), 7.93 (brt] = 6.0 Hz, 1H), 8.62
(d,J = 2.4 Hz, 1H);*C NMR (100 MHz, DMSOdg) & 13.5, 22.3, 30.3, 42.3, 46.4, 72.9, 116.1, 11513,6,
118.0, 120.0, 124.6, 125.2, 127.4, 128.7, 129.9,81243.7, 150.2, 151.4, 156.3, 160.8; LCMS (S
523 [M + HJ.

6-Chlor o-2-ethyl-N-(4-(4-(4-(trifluoromethyl ) phenoxy)pi peridin-1-yl)benzyl )imidazo[ 1,2-a] pyridine-3-
carboxamide (36). White solid;*H NMR (400 MHz, CDCY) & 1.39 (t,J = 7.6 Hz, 3H), 1.94 - 1.99 (m, 2H),
2.10 - 2.15 (m, 2H), 2.96 (d,= 7.6 Hz, 2H), 3.12 - 3.18 (m, 2H), 3.47 - 3.53 @hl), 4.53 - 4.57 (m, 1H),
4.61 (d,J = 5.2 Hz, 2H), 6.02 (brs, 1H), 6.96 @@= 8.4 Hz, 2H), 6.98 (dJ = 8.4 Hz, 2H), 7.27 - 7.31 (m,
3H), 7.51 - 7.55 (m, 3H), 9.53 (d,= 2.0 Hz, 1H);*C NMR (100 MHz, DMSQds) § 13.5, 22.3, 30.2, 42.3,
46.4, 72.8, 116.2, 116.3, 116.4, 117.5, 120.0,9.21P1.2, 121.5, 121.9, 123.6, 125.2, 126.3, 12123,4,
127.5, 128.7, 129.8, 143.7, 150.1, 151.4, 160.8,36.CMS (electrospray) m/z 557 [M + H]

6-Chl or o-2-ethyl-N-(4-(4-(4-(trifluor omethoxy) phenoxy)pi peridin- 1-yl ) benzyl )imidazo[ 1,2-a] pyridine-3-
carboxamide (37). *H NMR (400 MHz, CDCJ) & 1.38 (t,J = 7.6 Hz, 3H), 1.89 - 1.97 (m, 2H), 2.07 - 2.12
(m, 2H), 2.95 (gJ) = 7.6 Hz, 2H), 3.09 - 3.15 (m, 2H), 3.48 - 3.53 @Hl), 4.42 - 4.47 (m, 1H), 4.60 (@@=
5.6 Hz, 2H), 6.00 (brs, 1H), 6.88 — 6.93 (m, 3HR66(d,J = 8.4 Hz, 2H), 7.14 (d] = 8.8 Hz, 1H), 7.26 -
7.31 (m, 2H), 7.58 (d] = 2.0 Hz, 1H), 9.36 (d] = 7.6 Hz, 1H); LCMS (electrospray) m/z 573 [M +'H]

7-Chloro-2-ethyl-N-(4-(4-(4-(trifluoromethoxy) phenoxy)pi peridin-1-yl)benzyl )imidazo[ 1,2-a] pyridine-3-
carboxamide (38). Pale yellow solid; mp = 141.3; *H NMR (400 MHz, CDCJ) & 1.39 (t,J = 7.6 Hz, 3H),

1.89 -1.97 (m, 2H), 2.07 - 2.12 (m, 2H), 2.96 JG 7.6 Hz, 2H), 3.09 - 3.16 (m, 2H), 3.47 - 3.53 @Hi),



4.42 - 4.47 (m, 1H), 4.61 (d,= 5.6 Hz, 2H), 6.01 (brs, 1H), 6.91 (db= 2.0, 6.8 Hz, 2H), 6.96 (d,= 8.8
Hz, 2H), 7.14 (d,J = 8.8Hz, 2H), 7.26 - 7.30 (m, 3H), 7.53 (= 9.6 Hz, 1H), 9.53 (s, 1H); LCMS (ESI)
m/z 573 [M + HJ.

N-(4-(4-benzyl piperidin-1-yl)benzyl)-7-chloro-2-ethylimidazo[ 1,2-a] pyridine-3-carboxamide (39). White
solid; mp = 103.4C; *H NMR (400 MHz, CDCJ) & 1.35 (t,J = 7.6 Hz, 3H), 1.37 - 1.44 (m, 2H), 1.63 -
1.70 (m, 1H), 1.72 - 1.76 (m, 2H), 2.57 (d= 6.8 Hz, 2H), 2.61 - 2.67 (m, 2H), 2.92 (g= 7.6 Hz, 2H),
3.63 - 3.66 (M, 2H), 4.57 (d,= 5.2 Hz, 2H), 6.08 (brs, 1H), 6.84 - 6.87 (m, 1BLP0 (d,J = 8.0 Hz, 2H),
7.15 (d,J = 7.2 Hz, 2H), 7.19 - 7.30 (m, 5H), 7.55 {c& 1.6 Hz, 1H), 9.29 - 9.32 (m, 1H); LCMS (ESI) m/z
487 [M + HJ.

(9-6-Chloro-N-(4-(3-(4-chlorophenoxy)pyrrolidin-1-yl ) benzyl)-2-ethylimidazo[ 1,2-a] pyridine-3-
carboxamide (40). Pale yellow solid; mp = 211.8C; *H NMR (400 MHz, CDC} + CD;OD) & 1.26 (t,J =
7.6 Hz, 3H), 2.20 - 2.25 (m, 2H), 2.85 @ 7.6 Hz, 2H), 3.33 - 3.45 (m, 3H), 3.58 - 3.62 (rh), 4.47 (d,
J= 5.2 Hz, 2H), 4.93 - 4.94 (m, 1H), 6.34 (brs, 16149 (d,J = 8.8 Hz, 2H), 6.74 (dJ = 8.8 Hz, 2H), 7.13
- 7.17 (M, 4H), 7.23 -7.26 (m, 1H), 7.43 §= 9.2 Hz, 1H), 9.30 (d] = 2.0 Hz, 1H); LCMS (ESI) m/z 509
M+ H]".

(R)-6-Chloro-N-(4-(3-(4-chlorophenoxy)pyrrolidin-1-yl ) benzyl)-2-ethylimidazo[ 1,2-a] pyridine-3-
carboxamide (41). Pale yellow solid; mp = 218.&; *H NMR (400 MHz, CDC} + CD;0OD) & 1.30 (t,J =
7.6 Hz, 3H), 2.23 - 2.28 (m, 2H), 2.88 (7 7.6 Hz, 2H), 3.40 - 3.49 (m, 3H), 3.61 - 3.65 (rhi), 4.51 (d,

J= 5.2 Hz, 2H), 4.96 - 4.97 (m, 1H), 6.22 (brs, 1613 (d,J = 8.8 Hz, 2H), 6.77 (d] = 9.2 Hz, 2H), 7.17



- 7.20 (m, 4H), 7.28 (d] = 2.0 Hz, 1H), 7.47 (d] = 9.6 Hz, 1H), 9.37 (d] = 2.0 Hz, 1H); LCMS (ESI) m/z
509 [M + HJ'.
6-Chl or o-2-ethyl-N-(4-(4-((4-(trifluor omethoxy) phenoxy) methyl ) pi peridin-1-yl )benzyl )imidazo[ 1,2-

a] pyridine-3-carboxamide (42). Pale yellow solid; mp = 183.6C; *H NMR (400 MHz, CDCY) & 1.37 (t,J
= 7.6 Hz, 3H), 1.50 - 1.54 (m, 2H), 1.93 - 1.95 @hi), 2.72 - 2.78 (m, 2H), 2.94 (d= 7.6 Hz, 2H), 3.71 -
3.74 (m, 2H), 3.82 (dJ = 6.0 Hz, 2H), 4.59 (d] = 5.6 Hz, 2H), 6.06 (brt] = 5.6 Hz, 1H), 6.86 (d] = 9.2
Hz, 2H), 6.94 (d,J = 8.8 Hz, 2H), 7.12 (d] = 8.8 Hz, 2H), 7.24 - 7.28 (m, 3H), 7.51 (= 9.6 Hz, 1H),
9.50 (d,J = 1.2 Hz, 1H); LCMS (ESI) m/z 587 [M + H]

6-Chloro-2-ethyl-N-(4-(4-(4-(trifluor omethoxy)benzyl ) pi per azin-1-yl)benzyl )imidazo[ 1,2-a] pyridine-3-
carboxamide (43). White solid; mp = 138.1 - 138.7; *H NMR (400 MHz, CDC}) & 1.38 (t,J = 7.6 Hz,
3H), 2.58 - 2.61 (m, 4H), 2.95 (4= 7.6 Hz, 2H), 3.19 - 2.61 (m, 4H), 3.55 (s, 2850 (d,J = 5.6 Hz, 2H),
6.00 (brs, 1H), 6.92 (d] = 8.8 Hz, 2H), 7.17 (d] = 8.0 Hz, 2H), 7.26 - 7.30 (m, 3H), 7.38 (d= 8.4 Hz,
2H), 7.53 (dJ = 9.2 Hz, 1H), 9.52 (d] = 2.0 Hz, 1H); LCMS (ESI) m/z 572 [M + H]

6-Chloro-2-ethyl-N-(4-(4-(2-(4-fluorophenyl )acetyl ) pi per azin- 1-yl )benzyl )imidazo[ 1,2-a] pyridine-3-
carboxamide (45). White solid;*H NMR (300MHz, DMSOe) & 1.24 (t,J = 7.5 Hz, 3H), 2.91 - 3.12 (m,
6H), 3.51 - 3.65 (M, 4H), 3.74 (s, 2H), 4.42 - 4(#¥ 2H), 6.92 (dJ = 8.7 Hz, 2H), 7.10 () = 8.8 Hz, 2H),
7.19 - 7.31 (m, 4H), 7.69 (dd= 9.6, 1.8 Hz, 1H), 7.78 (d,= 9.6 Hz, 1H), 8.66 (tJ = 5.7 Hz, 1H), 9.10 (s,
1H); LCMS (ESI) m/z 534 [M + H]

6-chloro-2-ethyl-N-(4-(4-(4-fluor obenzoyl ) pi per azin-1-yl ) benzyl )imidazo[ 1,2-a] pyridine-3-carboxamide

(46). White solid:*H NMR (300 MHz, DMSO¢e) 5 1.25 (t,J = 7.5 Hz, 3H), 3.00 (q] = 7.5 Hz, 2H), 3.08 -



3.28 (m, 4H), 3.31 - 3.91 (m, 4H), 4.43 (= 5.7 Hz, 2H), 6.95 (d) = 8.7 Hz, 2H), 7.20 - 7.33 (m, 4H),
7.49 (dd,J = 8.4, 5.4 Hz, 2H), 7.70 (dd,= 9.2, 1.8 Hz, 1H), 7.80 (d,= 9.2 Hz, 1H), 8.70 (1) = 5.7 Hz,

1H), 9.10 (s, 1H); LCMS (ESI) m/z 520 [M + H]
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Highlights
*  SAR study for the novel imidazo[1,2-4]pyridine-3-carboxamides against M. tb.
*  Evaluation of anti-tubercular activites inside/outside macrophage.
* In vivo pharmacokinetics evaluation for a set of analogues.

* Suggested promising TB drug candidates based on the activities and PK properties.



