creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86t AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Metok ELIChH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aeles 212 LWS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

AL IR

5—Membered Heterocycle 7|
C—regions ZtE=
Benzimidazolone Acetamide 7
TRPV1 Antagonist 7}

Discovery of 5—Membered heterocycle
C—region analogs of Benzimidazolone

Acetamide as potent TRPV1 Antagonists

2021d 8¢



5—Membered Heterocycle#|
C-regiongs Z+=
Benzimidazolone Acetamide A
TRPV1 Antagonist 7§ 4

Discovery of 5—Membered heterocycle
C—region analogs of Benzimidazolone Acetamide as potent
TRPV1 Antagonists

AET5 o] A ¢

o) EEE A FAEEOET AFY
2021d 74

ALdstn st
obsta} ohESE W

3AF

4 A 7 FHAAL FAEES AET
20219 74




x F

Transient receptor potential (TRP) channels W&, 3%, A4
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1.2. TRPV1 channel

T AT Hokol Slo] sl AUt F¥Eo 23 9lE  Transient
Receptor Potential(TRP) channel> +w#, A%, I, 35718, A% T vherst
A tekst FFoz wdEol glod, 30/ ool FR7F Az, =ZA 6719

subfamily 2 #5-3+c}.

71 o)A Transient Receptor Potential Vanilloid 1(TRPV1)2 primary
sensory neuron®| W& Eo] 9tl. TRPV1IS ©o]F+ peptide chain® N-—terminal®
C—terminalo] B5F AEZ FZe] $1Xstx, 583 6¥ domain Akole] o]&o] Fi3a 4=

S+ poreZ} EASIL Tt

Ca?*
Brain : burving, stinging
TRPV1 or itching sensations
Sensory

COOH neurone

Depolarization J\’\ (, 5

Action PMsz/
ca?* P
itiation

Spinal cord

Figure 1. TRPV1 channel®] 7% % A% Ag

TRPV1& capsaicin, RTX9 #& vanilloid AY 33t
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Fo 9 S 8 @St wAdg A ool Adelth ofgk go] vakd T

pH,
2 EAo] 98] channele] @AFEW, Ca? 3} 7o Folo] §9lx o] Azulo]
gEe Ha, 9Xe] Tgstd WHAste &% Al o8 FFAAANY TF5E

o

S

o

Al ok
TRPV1S BAoZ dh= A A A5= adAl (agonist) o AEA
(antagonist) 2 &7 4 Ut
AL Aol g4 AR H=sd vRRAE F8Aet Adeto]
G 7] oL, dol2o] AE UE FAEAR, AE 2 R Zg ol F&T}
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Aa AAAcw &4 &43E AAe &5
3 A gds e, A AsAdow s AT
FolAlz e Jtte] ofele mEAS el AIdA= AT FoAAEEY sNdo]l Thsd
FAE 7HxITh

sHARE e Z A ol A et ol d% (hyperthermia) 7
FE o] (species—related difference), W& (poor solubility), & X (heat
threshold) &7} 5ol =&dfof & wajo|t,

A AA7E FrkEHE, del digk Azbo] AstEr] wiitel el ol
S7hET Ed o] ud e gL dAzbA gzl oy TRPV1 AaA| oA
Bargl vk Qlt} o]= full pH inhibition& Wehl= A& AN 5202 YEpsit
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2. £€

2.1. TRPV1 antagonist T A<l

_____ o]
I F,C p ) HN /( « hTRPV1 ICsoicap 5.48 nM
H + rTRPV1 ICsoc 91.38 nM
1 N LN NH oo
« hTRPV1 ICsoppn 91%
| N 1 o
I I * CAP model (rat, op) 66% (30 mpk), 44% (10 mpk), 12% (3 mpk)
I « Tail withdrawal (monkey, op) effective at 30 mpk
I « Body temperature Thermoneutral (rat), hyperthermia (monkey)
A\

Ro= F% F)i,f , 4#, 9\#, /(,,: Xﬂ* i:
Y @?alsv SRTa H%a ¥ SN¥S SG!

56 i@m, 0

B AT A8 £F 3dES compound 1< in vitro®} in vivoolA

=4
$58 A5 U, AARS AR FX Ao1E BAT, pH A 5
A

webA] B AT A= compound 19 optimizations Fa %S oA
e FAE sldstal, FhAke]l oA Fols Ae HRE At FRES dAlElth

Compound 1& A, B, C regione F&3} 331, ©] FolA C-region?
optimazations &3}ttt C-region® =7-& pyrazole, thiazole® 3}il, Rz2(CFs,
CFsMe, cyclopropyl, methyl cyclopropyl, iso—propyl, tert—butyl, hydroxy
dimethyl) &} Rs3(3—chlorophenyl, 3—fluorophenyl, 3—chloro—4—fluorophenyl, 3—
trifluoromethylphenyl, 3—methylphenyl, 3—isopropylphenyl, 3—cyanophenyl, 4-—

fluorophenyl) of] Tkt 28718 =8t A4t 3¢E 675 TSI

4 , _H ‘._ 1]| (e

|

I
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2.2.1. C—region =7 A4

2.2.1.1. Pyrazole typed =74 34
AcetylZle]l Ro7t E¥ 3EES AGEAR 319, hydrazines ©]-83l
pyrazole ester® @A3Sla, Lam—Chan couplingg %3] R:3E& EY3Uct o] F

LAHZ #9389, aminations F3 A& 43 (Scheme 1.)

Scheme 1.
R, R, R, Ry
b d
Rz\fo —a> N N o — NN o —c> NH\/OH — NH\/NH
N N2 ';‘ ~ ",‘ \" 2
H o R; O Ry R;
1 2.5 6-17 18-29 30-41
2: Ry=isopropyl 6: Ry=isopropyl, R3=3-Chlorophenyl
3: Ry=tert-butyl 7: Ry=isopropyl, R3;=3-Fluorophenyl
4: Ry=cyclopropy 8: Ry=isopropyl, R3;=3-Chloro-4-Fluorophenyl

5: Ry=methylcyclopropyl 9: Ry=tert-butyl, R3=3-Chlorophenyl
10: R,=tert-butyl, R;=3-Fluorophenyl
11: Ry=tert-butyl, R;=3-Chloro-4-Fluorophenyl
12: R=cyclopropy, R3=3-Chlorophenyl
13: R=cyclopropy, R3;=3-Fluorophenyl
14: Ry=cyclopropy, R3=3-Chloro-4-Fluorophenyl
15: R,=methylcyclopropyl, R3=3-Chlorophenyl
16: R;=methylcyclopropyl, R;=3-Fluorophenyl
17: R;=methylcyclopropyl, R3=3-Chloro-4-Fluorophenyl

Reactions and Conditions : (a) i }-BuOK,diethyloxalate, THF, Ny(g), r.t., overnight ii ) AcOH, NH,NH,H,0, reflux, 5h; (b) Rz-boronic acid,
Cu(OAc),, pyridine, DCM, r.t., overnight; (c) LAH, THF, r.t., 30 min; (d) i )SOChL, DCM r.t., 5 h ii ) NH4OH, ACN,35 °C, overnight

Rz¢l CF:Meo] TE41® Al F4¢°] 7Fe$t ethyl 2-diazoacetate2}t
but—3—yn—2—-one& ©|&3t4] acetyl’]7} E%¥ pyrazole ester® AT,
Deoxo—FluorE ©] &8l acetyl7]& CFa:MeZ X &3}t ©]& Lam—Chan couplingS
Ed RsE ESlahal, LAHZ #981903, aminationd T3 FHAE AT

(Scheme 2.)

Scheme 2.

° FF RF FF FF
N\)?\ ,,i/_a» A\ _b> NN o — W) o. —d>)NS/_koH e ) m
o™ Z N, o_- N ~ N ~ N N 2
\ h )
T Hoo Ry © Rs Ry
s 43 m 45 46-48 49-51 5254

46: Ry=3-Chlorophenyl
47: Ry=3-Fluorophenyl
48: Ry=3-Chloro-4-Fluorophenyl

Reactions and Conditions : : (a) InCls, H,0, r.t., 3h; (b) Deoxo-Fluor, DCM, r.t., overnight; (Ry'=CF,Me) ; (c) R3-boronic acid, Cu(OAc),, pyridine, DCM, r.t.,
overnight; (d) LAH, THF, r.t., 30 min; (e) i )SOCL, DCM r.t., 5 h ii )NH4OH, ACN,35 °C, overnight

5 A =- 1l| ol
I I



Reell CF37F Z=dd F30A= ¢l 7Fs3st methyl propiolate®t 3,3,3—
trifluoropropan—1—amines ©] &% pyrazole esterE A3ttt ©]F Lam—Chan
coupling= %3 RsE =3 & LAHZ 34313, MnO25 o] &3 aldehydeZ AH3}

& aminations Fd FIHAE F4d 5 Th (Scheme 3.)

Scheme 3.
RZ' RZ' RZI RZ. RZ.
A\ + B~ 25 ¥ LIV s ) a ’ hd >_§\/
S . H—> N, H—> N, NH
\conE NH, N o . o_- " o . . )
H o R, O Ry R, O Ry
55 56 57 58-60 61-63 64-66 67-69

58: R;=3-Chlorophenyl
59: Ry=3-Fluoropheny!
60: R3=3-Chloro-4-Fluorophenyl

Reactions and Conditions : (a) NaNO,, DCM, 0°C 1h to r.t., overnight; (Ry'=CF3) (b) Rs-boronic acid, Cu(OAc),, pyridine, DCM, r.t., overnight; (c) LAH,
THF, r.t., 30 min; (d) MnO,, toluene, 80 °C, 1h; (e) i )SOCh, DCM r.t., 5 h ii )NH,OH, ACN,35 °C, overnight

Tol s 3—hydroxy—3—methylbutan—2—one®l TBS®

protectiond}1l, diethyloxalateE ©]83] pyrazole esterE A3 TE ©]F Lam—

Chan couplinge %3] RsE =% & LAHEZ 338911, amination® %3] S70AS

A5 tE. (Scheme 4.)

Scheme 4.

OH OTBS a q 7\
>|\fo — >‘\fo - NN o — N‘N\ o du Ny ) H_°y Ny
\N \/
Y Q. @ @L
cl

70 7 72 73 75

Reactions and Conditions : (a) TBSCI, imidazole, DMF, 100 °C, overnight; (b) i }-BuOK,diethyloxalate, THF, Ny(g), r.t., overnight ii ) AcOH,
NH,NH,H,0, reflux, 5h; (c) (3-chlorophenyl)-boronic acid, Cu(OAc),, pyridine, DCM, r.t., overnight; (d) LAH, THF, r.t., 30 min; (e) i )SOCl,
DCMr.t., 5 h ii )NH4OH, ACN,35 °C, overnight

Reoll t—butyl, Rsoll 4—fluorophenyl717} 299 Z0AE 7+ 7b53F 4,4—
dimethyl—3—oxopentanenitrile® (4—fluorophenyl) hydrazineg ©]&3}o] amine<

2 8taL, iodination, cyanation, reductions AA FHAE F ATt (Scheme 5.)



Scheme 5.

76 77 78 79 80 81

Reactions and Conditions : (a) EtOH, 0 °C, 30 min to reflux, overnight; (b) Cul, ACN, t-BuONO, r.t. 1h to 65 °C, overnight; (c) Zn(CN),,
Pd(PPhg)y, reflux, overnight; (d) LAH, THF, r.t., 30 min

2.2.1.2. Thiazole typed Z7HA A

Thiazole Z7A] Ao HQ3  thioamided AL Ryt =%

amideZ2%E Lawesson’ s reagentE ©]&3F3th Ro7} CFaiMe?l A$-o=, 7Y

7}53%t ethyl 2,2—difluoropropanoate ©.Z5E, Rz7} CFs—cyclopropyl?] o=

9] V53t 1— (trifluoromethyl) cyclopropane—1—carboxylic acidZ 4% ¢

aminatione X & st AR Th (Scheme 6.)

Scheme 6.

[o} [o}

[o}
a
/\ —_— %
|>Hj\ o F NH, F3CJLNH2
F F c c
82 83 / 86
88: Ry=trifluoromethyl

S 89: Ry=difluoromethyl
R )LNH 90: Ry=cyclopropyl
2 2 91: R,=cyclopropylmethyl

/ 88-93 \ 92: R,= isopropyl
0o o) - . R.=fart.
FiC b FiC c c 0 93: R,=tert-butyl
v)\ou > v)LNHZ %NHZ

84 85 87

Reactions and Conditions : (a) NHz in MeOH, reflux, overnight; (b) i )SOCb, toluene, r.t., 5h ii )NH,OH, r.t., overnight; (c) Lawesson's reagent, THF or Toluene,
80°C, 2h

-
2
N

}s3F Rs—Brol acetyl”Z]E %93}3, dimethylcarbonateE ©]§3}o]
ester2 Z3% % Chlorine2 a—carbono] E3}3 . ©]F thioamide® 43}
thiazole =24<& dA389 1, LAH reduction, aminatione 7% amine =ZIAZ

A58} (Scheme 7.)



Scheme 7.

| R, R, R,

|
a o b N° ¢ °5° s d s e s f s
BrR; — > Y_>° — 5 + L — N A _0o_  —> N _OH —> N _A_NH,
R3 Cl R;” "NH,
Ry R, R; O R3 Ry
94 95100 101-106 107-112 88-93 113-142 143172 173-202

95: R3=3-chlorophenyl

96: R3=3-fluorophenyl

97: R3=3-chloro-4-fluorophenyl
98: Ry=3-trifluoromethylphenyl
99: R3= 3-methylphenyl

100: R3=3-isopropylphenyl

Reactions and Conditions : (a) i )THF, n-BuLi, Nx(g), -78 °C, 30 min ii )N,N-dimethoxyacetamide, 0 °C, 1h (R,=CF,Me, R3=isopropylbenzene); (b) dimethy!
carbonate, NaH, THF, 50 °C, overnight; (c) sulfuryl chloride, chloroform, reflux, overnight; (d) TEA, ACN, r.t., 1 h or MeOH or i-PrOH:BuOH(1:1), relfux,
overnight; (e) LAH, THF or ether, r.t., 30 min - 2h; (f) i )SOCL, DCM, r.t., 2h - overnight ii )NH;OH, ACN, 35-60 °C, overnight

R3¢l 3—cyanophenyle] E41¥d  ggES A$, T Jbsst 3-
acetylbenzonitrile®] dimethylcarbonateE ©]&3}4 esterg TASISY. ol%F

]_

3

ikl

7_:]'£

=

)
ol
3

Chlorine a—carbon®| £% 3}1, thioamide®} WHg3}4] thiazole al

)

LAH reduction, aminatione 71 * amine =7rA1Z A&t} . (Scheme 8.)

Scheme 8.

| | R R, R
0y O 0O 2 2 2
o s s 7S
a o} b o, S c N o d N OH e N NH,
i L cl . P L. . L
Ry “NH, o

CN

CN CN CN CN CN

203 204 205

88-93 206-211 212-217 218-223

Reactions and Conditions : (a) dimethyl carbonate, NaH, THF, 50 °C, overnight; (b) sulfuryl chloride, chloroform, reflux, overnight; (c) MeOH, reflux, overnight
or i-PrOH:BuOH(1:1), reflux, overnight or TEA, ACN, r.t., 1h; (d) NaBH,, CaCl,, EtOH, THF, r.t. or NaBH,, diglyme, 125 °C; (e) i )SOCh, DCM, r.t., 2h - overnight
ii )NH;OH, ACN, 35-60 °C, overnight

2.2.2. A—region 3tA A

9 7}s3t 1,3—difluoro—2—nitrobenzenes AlZF EZZ dF% baseZ
Sodium hydrideE ©]€3&] dimethylmalonate® E%3t . ©]% Lithium ChlorideE
o] &3] decarboxylation 3}%] ester TIHAE A3 TEA, DMF Z3 sloflA
Benzyl7]® protection ¥ amine® %31, 10% Pd ZwE o] &3 Benzyl”]9
deprotectione X 33}3, Triphosgeng ©¢]&3 ring formatione 3}ttt o]&
Sodium hydroxide& ©]€3| hydrolysis HF-5-& Z83}9] benzimidazolone acetic acid

A E Ak th. (Scheme 9.)



Scheme 9.

I
NO 0__0 NO
F 2F a | NO, b o 2F
—> o F —> 7
0
0
225

224 226

NO, HN—

o o
q AN—
c NH e NH
_o NHBn _o HO
o o 0
228 229

227

Reagents and Conditions: (a) Dimethyl malonate, NaH, DMF, 60°C, overnight; (b) LiCl, DMSO/H,0=5:1, 100°C,
overnight; (c) BnNH,, ,TEA, DMF, 60°C, overnight; (d) 1) H,, Pd/C, THF/CH3OH, r.t., 20 min 2) Triphosgen, pyridine,
CH3CN, r.t., 30 min; (e) NaOH, CH3OH/H,0=5:1, 4 h

2.2.3. Final compound?] 4

3t A-region =1tAI¢} C—region 742 EDC couplingg %3] FH=

e
o,

3 ES A3 (Scheme 10.)

Scheme 10.
(o) (o)
HN’( a H HN—-(
C-region + HO NH _— NH
C-region/
o o
229 230-296

Reagents and Conditions: (a) EDC-HCI, DMAP, r.t., overnight.



2.3. AEsy 24 H7}

2.3.1. In vitro test

2.3.1.1. In vitro 87} 4
2 protone] WI A AL A7 s

dAdst 3859 capsaicin
Fluoroscence imaging plate reader (FLIPR) assay2 ©]€3}%th. Ca®" indicatoro] =}
10 nM Capsaicind W human—TRPV19]

dY% EARZ Fluo—4—-NWE A&3ho],
BHE AEAM channel B4 oA JEE P 1Co @S FASAT. w3
TRPV1 channel®] Htf &4 %730 pH=6.09] A4 xelA z7] &9 =7}
3pM 4 W, Ca?™fol dAHE AHAEE wWEgEE Uehy pH antagonism$
a1kt
htrpv1 Cells Fluo-4 NW(100pL) Tested compound
« L OO~ OH
L] e NN L 2 ‘v‘ %0
D . / e Yo
‘ ST ~
PR G
¢ )
cell adhesion k! 30°C, 5% C0;,
. E
ovemight 30 min
at37°C
*HBSS( for pH inhibition)
10nM Capsaicin

08

5 *
® WE N1 M8 13 M0 80

Incubation

2
g/

Incubation
- - Measure fluorescenae
30 min (ex485/em535)

*MES( @ final pH 6.0 for pH inhibition)
Figure 3. FLIPR assay

2.3.1.2. In vitro 37} A3
—region¥} t}eksk

Benzimidazoline acetic acid 7+%Z& zt= A
9 in vitro 84 A3E &<l

C-regiong coupling 3o &A% HAZ T ELS
#9d A7+ K g& BCTC 2.5 nM A& #s 7|22 3t gabsto] #Rlshsla,
ey
10 , ;H 2T
 —

Ae7E 2

AT



human—TRPV19] ICso #¢] 10 nM ©]3}, rat—TRPV1elA full antagonism= X.o|=

sphes 12 ¥ 71Eo® shglth

of

i
uE o

Pyrazole &=7°| Rz, Rzoll tefst X371& T3 HF sgE £ 22
F2th human—TRPV1el ths] tiF& £& Iy A3dE ehdARE, 13

| #Ese & 752 et

et
oX
ol

N
N
2

I

Table 1. Pyrazole type 3%E2] Capsaicin antagonism 23}

o) 1CaofnM) 1Cgsfniv)
Code R2 R3 Code R2 R3 Code R2 R3
human rat human rat human rat
=1 =]

BCTC 25 25 237 ’(! 3@ 96 75.37 245 9}; i-@-r 6.88 3192

[N R i ,—f‘
230 Q& =Y 100.23 NT 238 ’(,w va) >160 19723 246 ){f A 9.88 85.78

F ol =]

i

23 ;X’ ‘@ 15.46 115 239 ’{a’

n
=]

232 67.42 240

A 174 10620

Y
w©
o
=

!@ 1678 6709 248
>40 NT 249 ){ " i@' 1038 6581
i@' 37.72 NT 250 3(, ;@ 37.36 NT

7446 251 Hﬁf A 1321 305

l—@ 2084 NT
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Table 2. Thiazole type #}3rE¢ Capsaicin antagonism 43}

ICag(ni) 1C5g(nM) 1C5[n)

Code R2 R3 Code R2 R3 Code R2 R3
human rat human rat human rat
FF cl F <l c
252 ;)\f E—@ 68 641 259 )'K‘, @ 17 400 266 ,g, @ EE]] 743
PF F . F F
253 F>\, E—@ 601 1921 260 ‘)\f @ 916 9558 267 ,{f %_@ 1357 2538
R CN oF N CN
254 F 1924 250 261 1911 »500 268 T4AT 44234
v 0 N 0 4 0
rF GFs LF £Fs cF
255 F 2_@ 518 11505 262 )\f @ 2574 7616 269 ,g, 12.35 16.2
¥
F
F. FF
256 F k—d 6.25 761 263 )Kf 3@ 547 6462 270 /{,‘ i_d 2826 85.89
N £ F
257 ¥ 422 1n33 264 )&l N 475 244 2 396 804
EF ol EF cl =]
258 F E—@-F 612 6,69 265 )%, 2_@4 905 426 272 J}_ S . 456 201
16501 165,(0M) 1€l
Code R2 R3 Code R2 R3 Code R2 R3 =
human rat human rat human rat

273

i—@ 285 1074 281 |_© 298 248 289 !_@ 008 1752

&
Py o»
&

279

Q_G_F 381 a2 a7
280 NeT  NA 288
FiC %

l—@-*’ 158 581 295
O 4131 250 29

4, L,
274 4\ v 4727 290 ;@J !_@ 874 12.54
CN CN CN
275 «f ;_@ 1883 »500 283 " _@ 828 1656 291 >(_, |_© 5744 28889
CF; CFa CFy
276 4\, i‘@ 73 17.66 284 9}, |_@ 1813 799 292 XP‘ ! 8.1 14.94
277 C\ v i—d 15.86 27.04 285 9& |_<;§ 1416 6,04 293 >{f i d 1233 1334
278 é\f ¢ 699 na7 286 9}! ; 734 654 294 )('* 1091 1671
d C; ¥
4, 4, X,

i
it
ol

Pyrazole¥} thiazole 3}sH&Ee] tfsl] 12k A3 F 33F 2] 3}3H&E<)] dis] pH
inhibition A¥& A&ttt o] ¢A AF %, full pH antagonism@ Tdo] #A|
Aol gFlg A Ao wpet Hd FAE A8ty $ls WA

human—TRPV1e|4 20~80 %< pH inhibitiong, rat—=TRPV1S 7ol
Aol FodE FAsr] Ad 80 % Adlee VwlR AP ES 23 AW,

7l Fdehe 1759 sgEs =ESSI

oy
©

12 % A—f 2 1_'.”



Table 3. pH antagonism A3}

*NT: Not Tested

PH(%, 3uM) PH(%, 3uM) PHI%, 3um) PH(%, 3um) PH(%, 3uM)
Code Code Code Code Code

human rat human rat human rat human rat human rat
232 58.49 NT 252 55 5457 260 261 1.29 273 4867 5087 286 5233 2275
233 61.82 NT 253 6242 2227 263 245 10.76 274 3774 069 287 36.36 16
237 19.88 NT 256 373 328 264 8348 5204 276 7643 80.95 289 3432 NT
239 35.83 NT 257 99.45 NT 265 3824 056 278 6.99 11.27 290 0.41 6.08
243 -1.97 NT 258 2607 3835 266 2429 1.03 279 2773 362 292 1831 1473
245 10.80 NT 259 3191 1339 271 61.72 236 281 2768 041 295 78 042
246 5.21 NT 212 3175 019 283 3556 2132

2.3.2. In vivo test

2.3.2.1. In vivo B 7} ¥y

In vitro B7tA A8 3TES dYo=E d5& A3t 93l acute
model®|A Capsaicin—induced mechanical hyperalgesia W5l Electric Von Frey&
o] &3}ttt ©]= TRPV1 agonist®l capsaicing ©]&3}9 FEst= 55 Ed=E,
3} ES AFFNE I, 30% ZFo capsaicin(10xg/px1)S rate] left hind pawel
intraplantar injection 31, ©]Z%E 30% ¥ 8 von Frey hairs® thresholdE 53]

wE HE e skl dis JAE 2d Hrke o= Fo F 15, 30,

(@]
o
O
o
—
Do
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=i
=
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=
1o,
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f ¥<>
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e
o
o
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o2
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mlﬂl
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2.3.2.2. In vivo ¥7} A3}

In vitro B7F Axrr E29gd 17F9 33Eo] s in vivo efficacyZE
gkl 265, 272, 2819 3FE0| ratellAe] &% H7F AHrt =74 JERGA T
o] FoA 287 3}3E©] human¥ ratoll A8l &Ao] BF F3, FIF Zo|7t Hom,

pH inhibition ZEE 7]Fd] H&38t1, ratllA] 7Hd L @50 FAF YT

13 - H 2T



Table 4. In vivo efficacy 2%

1C5o(nM) PH(%, 3uM) Invivo con . . 1C5o(nM1) PH(%, 3uM) Elpﬁ vivo
Code R2 R3 Efficas ode icacy
human rat human rat (30 m;:) human rat human rat (30 mpk)
cl
(Ref) compound1 548 9138 91.99 - 66 % 22 /(’\J %_64 456 801 3175 019 4%
FF = cl
252 F - E@ 6.8 641 55 54.57 2% 273 4”‘ ¥_© 285 10.74 48.67 50.87 17 %
rF F 4
253 P, S@ 601 1921 6242 2227 9% 27 4\ " i‘@ 6.05 827 3774 069 41%
FF CFs
256 P, 3 625 7.61 4373 328 28% 276 4\ " 5‘@ 73 1766 7643 8095 12%
EF cl 4\ ci
258 6.12 6.69 26.07 38.35 14 % 279 3.81 14.21 27.73 36.2 18 %
o O v O
F el cl
250 K " i‘@ 17 400 3191 1339 24% 281 é\f ; 298 248 27.68 041 43%
oF cl 9\ CN
265 905 426 3824 056 4% 283 828 16586 3556 2132 0%
O y O
cl
266 /(f §_© 331 743 2429 1.03 38 % 286 é\;‘ : 734 6.54 5233 2275 0%
¢l
el /(i ; 396 804 6172 236 13 % 287 9\,.-' ;—@—F 158 581 36.36 16 55 %

2.3.3. DMPK test

2.3.3.1. DMPK %7} ¥4

In vitro B7Fe in vivo H7lA 71 £ AHES vebd 287H 3FeEo
3] PK, PAMPA, PPB, PS, Microsomal stability, CYP inhibition®] DMPK testE&

Q.

Brain  Barrier  Blood(BBB) = f3}d=  Parallel  Artificial  Membrane
Permeability Assay(PAMPA)E %3 <&olH 3ttt} Reference compound®@+=
Lidocaine®} Theophylline< ©]€3}31 3, donor plate®] pH 7.42] donor buffer®} -
35S 200 w1 B3}, acceptor plate®] membrane 5 x1°] BBB lipid
solution®. & A & acceptor plateol acceptor sink buffer 200 plE EFslo] F
plateE &* 4A]7F F<F 25 °CollA] incubation 3Fe] UVEE S4 35k vl w sttt

FU(GIT)  F4d  EsE PAMPAE &3 golHgth  Reference
compoundZ+ Verapamil, Carbazepine, Raniridines ©]£3}% 1., membrane®]| GIT—

lipid solution 5 x«1& #3 3to] BBB PAMPASI & W o=z 72 A8sglct

il

g7 ¢FJA] (Plasma Stability) % 7}= human® rat plasma® tubeo] -®
compound (10 xl %) A Y, 37 °ColAd Azt wek (0, 30, 120 min)
jerst % 7 Atk Jolgle AR S SASEATE o] w, Reference

compound®+ Procaine¥ EnalaprilS AFE3Fit}.



Plasma Protein Binding (PPB)+ Rapid Equilibrium Dialysis (RED) ¥ =
ARgEFlaL, 4 b Bk s A ow ¥ -, 37 CollA 4AbESt wiek

F,LC-MS/MS Aol Felste] ARS FFUNAFEL BrlakArh

Zholl A 2] thALS EQlsl= Liver microsomal stability E 7= human® rat€]
liver microsomes(0.5 mg/mD @} 0.1M <¢14F ¢F3&=81 (pH7.4), 287" compoundZ 1
| 52 H7lskar, 37 TCeollA 583 wjek3dt ¥, NADPH regeneration system

1
AL Ak WS W3e FAAN F AARY sel 2o 49

flo

LC—
MS/MS A AHlo] Fsle] 7]& okES HAIS1 01 Reference compound® =

Verapamils AFE-3F3 .

CYP450 inhibition ¥ 7}= human liver microsome (0.25 mg/ml) 3 0.1M
QAL e+Z8-M (pH7.4), 559 oFEtirtasel 714 k& ZHH Y (Phenacetin 50 M.
Diclofenac 10 M, S—mephenytoin 100 M, Dexromethorphan 5 M, Midazolam
2.5 Mm) 2 287H compoundE Z}Z} 0, 10 ¢ M & 7}l 37 CTollA wjokstitt.

)

o

2
o

7)
FTANZ 5 A sl AL AT NS LC-MS/MS A2 FSl8to] 714

12
it
o
g
>
ol

191 © 1 Reference compound®+ Ketoconazoles AF&3}th.

2.3.3.2. DMPK %7} A3}

PAMPA-BBB, GIT A%, 287¥ compound® BT & 341 vebsith

Table 5. PAMPA—BBB A3}

i Incubation Pe
Test Concentration ) ) BCS code  Method
time (10%cm/sec)
Lidocaine 50uM 4 hrs 20.86 High(CNS+)
u.v
Theophylline 50uM 4 hrs 0 Low(CNS-)
compound 287 50uM 4 hrs 10.98 High(CNS+) u.v
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Table 6. PAMPA—BBB A3}

Incubation Pe BCS

Test Concentration e (10%m/a6c) ‘code Method
Verapamil 50uM 47 hré 73.7'/7'57 ~ HilévH
Carbamazepine 50uM 4 hrs 46.47 HIGH u.v
Ranitidine 50uM 4 hrs 0.275 LOW
compound 287 25uM 4 hrs 33.49 HIGH u.v

FES ¥4 bEA H7F(Plasma  Stability) & Drug discovery THAIoA]
k5o Fasgh Hrt Qholth o= Aol wEA AAE W= e A9, in
vivo &e©o] v H7tE 4= 311, Plasma Protein Binding®} Z-2 in vitro A ellA]
A g oAHA sAY, FE AHE EEA wE 5 7] wiEolth

287% compound® A A AlFeA " FAo] T2 Fo=E

5
=4
YEtY, in vivo @3 Pl £5 AoR AH I

Table 7. Plasma stability 23}

Human Rat
Compound
30min 120min 30min 120min
compound287| 954 97.0 > 100 97.7
Procaine 24 04
(Reference) Gmin) | @omin) | 92 “us
Enalapril
(Reference) 914 91.5 27.7 <1
Plasma Protein Binding 37} T3 Drug discovery ©AOIA 93 H7}

QA40lt}h, Free—drug 7Hd2 BE &9 Ao Untyoz HEHoxt HdE3y

90 o] JPe Foh 2L AWEHOR 2
el Abdoln, 53] oFi WA 24 o mARY FEEEE receptors 4§ 1

Mo

WA o] W A e, olUs
FES wolb okEel Aot B okEie A A= ARol} ofe
AggEeldel 24w wask wAY A wARY ok Eo W] o

-

ot

16 - A2ty
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Table 8. Plasma Protein Binding 2 3%

Compound Human Rat
(% Bound) (% Bound)
compound 287 99.6 994
Dexamethasone
(Reference) 67.4 84.1
Warfarin
(Reference) 9.1 9.1

parameter 5ol 4 ¥

microsomal stability 7} ®-$-

oA E et w3 o)l A=

Q91° 24, drug candidate”} *|\oF &
giAke]l Fa A7l Frel ok ok=9] Al HEE in
liver microsome< 287¥ compound?]
in vivo thAb7E wEA

B3l AT Fol A, %e BA lE k.

3l liver

Bergatol, Aq8 Qo

Table 9. Liver microsomal stability 2}

Compound Human (%) Rat (%)
compound 287 10.0 86
Verapamil
(Reference) 119 )
CYP inhibition 7} A¥elM =, b2 thiazole Al =3 vp7hA =

CYP3A4e] ti3] 50 % ©]*+2

Table 10. CYP inhibition 2%}

oh
AdE vepdiglth. mebA o] sa el s thAbE =

oFEute] ofE 4EAES 1T VL UL Ao waHATh

CYP1A2 CYP2C9 | CYP2C19 | CYP2D6 CYP3A4
compound287| 896 878 95.0 85.2 26.6
Ketoconazole
(Reference) 99.0 > 100 > 100 > 100 319
17 #;rﬁ'! _aI:I_ 1—l| '-'ﬁ]_ T_III
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2.3.4. In vitro Toxicity test

2.3.4.1. In vitro Toxicity B7} ¥

In vitro %78} in vivo H7llA 78 £ A9E Yebd 287 3§E
sl MN test, Ames test, hERG ligand binding assay®| in vitro toxicity test&
R

287H compound’} FAEAHES Lo7|=A Lolrr] 3%k Micronucleus
testi= 24 wells plateo] CHO-K1 A|ZE sH]sla, 287H compoundS A|E0] g
%, positive control2 10 M Vinblastine (aneugen type), 10 M mitomycin
C(clastogen type) & 22t A @ stal 37 °C COzincubatorel A vk,

olglA ZH]3 ANEE in vitro MicroFlow kit(from Litron Laboratories,
USA) AES Abgstel AT, AME7F wgd plateZ iceolA 2087 B o,
media® W well B 300 19 Nucleic acid dye AE A7 ¥, cool white
fluorescent light source®l 303t =EAIZth ©]%& buffer solution®® washing <,
7} wellol 500 gl complete lysis solution 12 A gslx 37 ColA 1AZF B H,
F%9] complete lysis solution 25 # 2 ¥, Flow cytometer (488 nm excitation, BD

Aria ID & o]gsto] FF LA A=E 54, vlwssinh

287¥ compound®] EAWO] QA Lolr 7] 2%t Ames testi= HIF3H

salmonella strains®] O0.D.& &4 &, 23 i’y compoundsel i3l Hi 5mMY-H

1o

serial dilutiondte] H7d&2] mixtureE FHISFA T Positive control? A, S9
el wek A2 o chemical stocks ©]§3F13, indicator mediums 7}
384—well plateel triplicate® platingdt &, 287¥ compound®] w3 positive}
negative wells2 H]E3l9], 6 %9 compoundE g3t zZ} o] J=HHo|r}
dojid wells®] «AE Aol 71531, ‘fold induction over the baselines

AAFsl ). (fold induction®] Zko] 2 o]Ato]w mutagen® & 7+F38Ft))

AEmAoel QEA ol ”] 91d hERG channel A% A3ls 7= hERG
Fluorescence Polarization Assay (Invitroen: PV5365) kitE ©]&3}311l, Synergy
Neo (Biotek) & ©]&3to] Sttt

Positive control24] E—4031 33&ES 3—foldZ2 ©AIFCE 3IAA7 &
ulzg] F8]® hERG channel®] ¥-+%¥ membrane¥® &34 traceret &4 4o <F
4AIZE AEEAIZL F, s 9 polarization#hs F8 IC505 Atk o] =, 287¥

=
compound®l] thal 10xM @ FE)4 2 Fluorescence Intensity (Excitation at 530

18 ] H :‘i 1'_]



nm, Emission at 590 nm) & 7% 3F°] DMSO &1 control¥} W] w3}3lt.

2.3.4.2. In vitro Toxicity B7} 2%

MN testZd 3}, Mitomycin C 2] @3 MN inductions <2131, Vinblastine
28] A3 MN induction ¥ 73t 9] hypodiploid inductionS Qlslo], Az g
Re= A Az Al

In vitro micronucleus test®

H & 24 287W compound? +4d EA

23 MN induction¥} hypodiploid induction

7FsAdol flae skt

Plot M. PiotH PUH
20180418.0480.4 20130419 Mt
] @ 1
Hypodplad |
% or {
. 7 |
s 7 ks
< / < < |
8 » S g |
] 5 33
v |
" ) n o s
T Y e " £ 7
[DMSO control] [Mi tomycin C] [Vinblastine]
PhtH 5 POtH PRUH
2018041 SUNTI M- 20190418 MT 10uM2 20130410 3T S0uM-2
T
" “®f
Myzodehod " Hyzodehon Hyoodgiod 3 "
A ' | 7 P * I
-, / X -, / i
P ] 2| % //,
X - < | & . <
g ( g | (" 2 o .
- '// e vt/ n ;;//
5/ | |2 /-
4 | % v
e =
" -8 .i ... =
: ; ; :
' l!"C ” s E I'AIYC A . T"\'C n
[compound 287 1 1 M] [ compound 28710 1 M] [compound 287 50 1 M]

Table 11. In vitro MN test 2%

Nucleated (%) micronucleus (%) | hypodiploid (%)
Control (DMSO) 88.7 7.2 1.4
Mitomycin C (10 M) 69.9 22.7 2.0
Vinblastine (10 puM) 69.2 21.3 4.6
compound 2871 M 87.8 8.9 1.2
compound 28710 | M 88.2 8.0 1.6
compound28750 | M 89.4 7.0 1.3
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T3k Ames test® §8l A& el §las A

Table 12. Ames test A3

sleta S9 £&% (-) (TA98/TAL00) | S9 &2 (+) (TA98/TA100)

compound 287 X/X X/X

hERG channel 2% Asls H7lolA= 287 compound?} e
£ MolA DMSO control?] fluorescence intensity #k¥ B]w s}

inhibition®] 50 % ©]% WEelYA] ol H5A HI7l A o]de] gl

] 5%l 10
RS uw, percent
=
2.3.5. 4ZF AN ¥

2.3.5.1. 93 F A¥ H7F $H
287 compoundi monkeyelA 2] ¥, &5, PK testd: 33}t

wd Frk= 30 mpkelA ARRbeig Al 54, ®MIE Zelsklil, &

J7}= Tail withdrawal latencyS =3l capsaicin patch #A|A & A|7bo] W& W=

2.3.5.2. 37 A1d #7243

287¥ compound? FHF AlY A, HALS BFIEXA gror}, @Fol

%%
Qg AT ot e tah A et We AT F4eE e 5}

20 ) ,H e 1]| 'tﬂr



Table 13. Monkey body temperature 243}

Tabie 4 Body tompertime

Animal  Dateof Body Body remperature (°C)
Dhrg No experiment wreight Timt alter drug sdministration (hy
' (2015 kg pre. 1 2
2 Jan. 22 697 389 325 380
55 Jan, 29 6.51 389 390 9.2
Vehicle, 5 mLkg. po 84 Feh. 5 688 3.0 8.9 348
Mean 6.79 3R9 328 kR b
S0 0.24 0l 03 0.6
55 Jam, 22 G4 159 155 195
T 6 . 6.68 388 39.1 39.1
cmparc 27, 30 mgkg po e 6.56 89 393 193
1) 017 0.1 L] 0.3
Vehicle: 0P DMSOU10%% cremophor300% waber solution
Table 14. Monkey &% %7} 23
Table 2 Summary of tail withdrawal latency
— Unit: 5
Ding Animal No Time after capsaicin patch removal (min)
— T S 15 30 60
2 200 16 1o 0.6 0.7
55 200 1.1 0s 11 09
Vehick, Smlkg.po 64 200 o8 08 1.1 12
Mean 200 11 08 09 09
sD 0.0 04 0.1 03 0.3
55 20,0 11 09 09 07
B o4 200 0.9 2.1 0.7 09
7,3 - — 24 18 .
SOANCAL WIS, 1O Mean 200 ) 15 08 0.8
SD 0.0 ol 08 0.1 0.1
Vehicke: 10% DMSO/10% sn:nmphw 0% water sounon
Table 15. Monkey PK 23}
PK parameters in Cynomolgus monkey
Compound No. compound 287
Lot. No.
Parameter Unit \" PO
N (Number) 1 1
Dose (mgikg) 1 5
Tonax (hr) (0.05) 3.0
Conax {ng/mil) (2390.0) 63.7
AUC,, (hr.ng/mil) 1318.0 2142
AUCq i (hr.ng/ml) 13252 2217
CL (L/hrikg) 0.75 -
Vas (L/kg) 08 -
tie (hr) 13 0.7
MRT, {hr) 1.1 24
F (%) - 33
21 o f ,14



B A oM E in vitrod in vivoold EF 53 a5S HYgon, AxFe)
QAAHF 79 F7F Aol9) FY HAgo] oy MY L£E JFES WEOR FF5S
=ol x|k B FAE A3k, TRPV1 €419 & Sol-doF <l in vivo 489

=
golde 8l humandt ratellX e &4 AolE FEol= Ayt AFES E=EstuAt

TF-ZA C— region® &#2Z& pyrazole, thiazole® 3kl
Az At FE 67 T dAl, A
H g H7ts Akl 1 A3, pyrazole
HrHs thiazole #4% 7PE dtEECl o F& @4 F9E vebdi, human)
IC50 #°l 10 okl 339 #aEg A¥stel pH inhibitiond A o]
Zoll A partial inhibitiong Rolx 17%9] 8 s &% F7ts Aesdn)

o] Zo)A in vitro$t in vivoold 7P =& A A2 Ued 2879
compoundel] T3] F718QA ABL AP,

287HM compound®E ratollX] dose dependentd HE FHE FQ1EFH A,
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o
it
il
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=
o)
5
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=
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o] gleS sttt T8 in vitro ADME ZA3, BBBS @A &
FHREE I3y, 2 ¥ A4S HAoY e il PGS R AT

FolAl v BAZF dAFEQITh mEd =S 4 ey A3ES e, gthee
thiazole 7 3}FEET wpx7ix 2 CYP 3A4e] s 50 % o]4Fe AHE R},
a8]a In vitro 54 A8 AgeMe 5d 543 A5 FHotelA ool gleg

shelatgleh.

al
g5 A adrt gl Aow AZE T
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4. Experimental data

4.1. General procedure

kAol AFR3F A]9kS sigma—aldrich, TCI, Alfa, Acros AelA 9], &=
g shaoll A Fstel AFgsklnl. Aegt A AY ZZetE I E silica gel (silica
gel 60, 70—230 mesh, Merch) & AF23}911, TLCE precoated silica gel plates
(Kieselgel 60 Fz2s4, Merck) & AF&-3F31Hh

1H NMR spectra®= JEOL, JNM-ECZ400S (400MHz, 500MHz) &
o] &3, TMSE Ulf BT E4F 3+ chemical shifte ppm ®$E, coupling
constant= Hz#Z YERYSTE. Mass spectrax= Agilent, Q—TOF 6530 LC-MSE
o] &3ttt

4.1.1. General procedure A (pyrazole formation)

t—BuOK (1.4 eq.) & THF| =< H, 0 °CAlA4] N2(g) charge 511, A=+
=4 (1 eq)¥ diethyloxalate(l eq.)E Yol 2ol 1541 w3t o] %
AcOHS$} NH2NH2H20 (1.1 eq) & O °CellA wolF=a1, 5AZHE3E refluxstgivt. ¥E-g-o]
THAHW, B& ¥ F EtOAcE FE3Y I, MgSO4E AFRAN F AsFaant.
A7t A A AZRvEINNE o] YFES AU

4.1.2. General procedure B (Lam—Chan coupling)
AZHEA (1 eq)= DCMel =91 ¥, boronic acid(1.5 eq.) $ pyridine (2
eq) S Yol Aavt EAsks Az Aol 15417 waksit) wkgo] FAHE,

DCM=E ©]§8Fo] celite filtrations ©]&38FaL, AhsFHate] =& A3t

4.1.3. General procedure C (LAH reduction)

0 °C, Na(g) z73telA LAH( eq)E THFe| Foli, A ZEA eq) e
A3 ot A2oA witsta, ¥hgo] FAEW, £33 NaHCO3Z quenching
st %, EtOAcE o]&3te celite filtrations a3, Azt A A

ARvtEI RIS ot BdEs Ao

4.1.4. General procedure D (amination)
AIZEZ (1 eq.)S DCMo] =o]a, SOCI2(2 eq)E 0 TolA Holx 3,
23 ;—'! 3 B



SAITHE R Aol A wnteRelth whgo] FAEW, 7AetEF3te] solventds BT EEll,
ACNE Hol# #, NHOHE ¥o] 35 Told 15412 uwitaigict, whgo] F454,
S 92 F EtOAcE FE39 1, MgSO4E AZRAIZ T AdsFstqich Aot A
A4 AzntEIH 9 E dto] =S EATh

4.1.5. General procedure E (synthesis of thioamide)
AlZHE2 (1.7 eq.) S THFo| =o]a, Lawesson’ s reagent (1 eq.) & Yol+
9, 275 refluxsdticth Whgo] FAHW, Ayt A Ay ARvEIHPAE &

A= t}.

o
ne
32

4.1.6. General procedure F (addition of dimethylcarbonate)
0 °C, Na2(g) ZA3leA NaH(3 eq.)E THFe] Holx, AZAE2A(1 eq)
dimethylcarbonate (3 eq.) & 3] ¥olFqlth 50 °ColA 15A1%F wRksta, Wk-g-o]

EAGE, 2S WS T EtOAcE 32Z391, MgSOiz AZRAZ T 7eteZs9u),
Azt A A7 ARvEIRNE s YPES Lol

4.1.7. General procedure G (addition of Chlorine)
0 Tolx AZEZ (1 eq.)E chloroforme| =o°]3, sulfuryl chloride (2
eq.)E Na(g) ZAstAA Yol FH 15213 <t refluxstdch. wkgo] v 724

FEF H, Aelrt A AY ARrtEIdNE ol YYES Ak

4.1.8. General procedure H (formation of thiazole)

AZEZ (1 eq)E acetonitrile((2E MeOH i /~PrOH:BuOH(1:1)) ¢l
0|11, thioamine(1.5 eq.) 2 TEA(1.5 eq)E Yol F A4 1A7F wwkslict.
g0l FAFW, 7gstel §ulE AAstL, Aelgt A Ay AZuEIHIE 5

4.1.9. General procedure I (EDC coupling)

Acid F7H4 (1 eq.) & DMA® *o]a, EDC HCI (2 eq.) &+ DMAP (2 eq.) <
dol& ¥ wwWste] amine A (1 eq) & WolEth #bgo] AW, B8 ¥ ¥
EtOAc®E FZF3F90al, MgSOuZ UFAZ & AeksFeelch. Agst A A
AzvtE YA E o] YPES AoTh
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4.2. Procedure and spectra data

4.2.1.2-(2-ox0-2,3-dihydro-1H-benzo[d]imidazol-4-yl)-N-((1-phenyl-3-
(trifluoromethyl)-1H-pyrazol-5-yl)methyl)acetamide (230)

General procedure AB,C,D ° W&} amines %43k, General procedure 1o we} EDC
coupling 3t ¥, 10 % Pd/C, Hz(g), MeOH/THFE ©]-&3)| reduction 3o &% 3}g&ES 4
a9t} Yield = 53 %, white solid; *H NMR (500 MHz, DMSO-ds) § 10.6030(s, 1H, NH),
10.5667(s, 1H, NH), 8.4707(br, 1H, NH), 7.5458-7.5237(m, 5H, CHx5), 6.8368(t, 1H, CH,
J=7.55Hz), 6.7972(d, 1H, CH, J=7.65Hz), 6.7593(s, 1H, CH), 6.7158(d, 1H, CH,
J=7.65Hz), 4.3456(d, 2H, CH,, J=5.4Hz), 3.9905(s, 2H, CHy); Mass (ESI) m/z 416.10
[M+H]*

4.2.2.N-((1-(3-chlorophenyl)-3-(trifluoromethyl)-1H-pyrazol-5-yl)methyl)-2-(2-
oxo0-2,3-dihydro-1H-benzo[d]imidazol-4-yl)acetamide (231)

methyl propiolate$} 3,3,3-trifluoropropan-1-amine2 DCMell 0] 31, NaNOxE Yol 154115
QF Ao A wRkste] AL FIHAE ©]83F9] General procedure B,C,D °l w2} amines
S+ 8k az, General procedure 19 w2} EDC coupling st #HF 3st=-8 AT . Yield =
40 %, white solid; *H NMR (500 MHz, DMSO-dg) § 10.5978(s, 1H, NH), 10.5608(s, 1H,
NH), 8.4652(t, 1H, NH, J=5.35Hz), 7.7042(s, 1H, CH), 7.6036-7.5908(m, 1H, CH),
7.5597-7.5493(m, 2H, CHx2), 6.8477(t, 1H, CH, J=7.65Hz), 6.7917(d, 1H, CH, J=7.6Hz),
6.7817(s, 1H, CH), 6.6960(d, 1H, CH, J=7.6Hz), 4.3832(d, 2H, CH,, J=5.4Hz), 3.4814(s,
2H, CHy); Mass (ESI) m/z 450.0 [M+H]*

4.2.3.N-((1-(3-fluorophenyl)-3-(trifluoromethyl)-1H-pyrazol-5-yl)methyl)-2-(2-
oxo-2,3-dihydro-1H-benzo[d]imidazol-4-yl)acetamide (232)

methyl propiolate$} 3,3,3-trifluoropropan-1-amine= DCMel| 0] 32, NaNO.5 ¥ o] 154175
QF Ao A wRkste] AL FIHAE ©]83F9] General procedure B,C,D °l w2} amines
$HAJ Sk, General procedure 19 @&} EDC coupling st &% 3stE-8 AT . Yield =
46%, white solid; H-NMR (400 MHz, DMSO-D6) & 10.551(d, J=14.4Hz,2H), 8.239(t,
J=5.6Hz,1H), 7.547-7.477 (m,2H), 7.401-7.375 (m, 2H), 6.827-6.742 (m, 3H), 6.666 (m,
1H), 4.356 (d, J=5.6Hz,2H), 3.442 (s, 2H); Mass (FAB) m/z 434 [M+H]*

4.2.4.N-((1-(3-chloro-4-fluorophenyl)-3-(trifluoromethyl)-1H-pyrazol-5-
yl)methyl)-2-(2-oxo0-2,3-dihydro-1H-benzo[d]imidazol-4-yl)acetamide (233)
methyl propiolate ¢} 3,3,3-trifluoropropan-1-amines DCMell =0]3, NaNOxE ¥ o] 154]3Hs
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ot A2oA wrRksle] d2 FHAIE o] 43ko] General procedure B,C,D °ll w2} amines
$+AJ 811, General procedure 19 @&} EDC coupling 3t &% 3}5tE-8 3433 T) Yield =
54%, white solid; *H-NMR (400 MHz, DMSO-D6) & 10.543(d, J=20Hz,2H), 8.393(t,
J=5.6Hz,1H), 7.859 (d, 1H), 7.563-7.524 (m,2H), 6.802-6.745 (m, 3H), 6.634 (m, 1H),
6.666 (M, 1H), 4.326 (d, J=5.6Hz,2H), 3.442 (s, 2H); Mass (FAB) m/z 468 [M+H]*

4.2.5.N-((1-(3-chlorophenyl)-3-(1,1-difluoroethyl)-1H-pyrazol-5-yl)methyl)-2-
(2-ox0-2,3-dihydro-1H-benzo[d]imidazol-4-yl)acetamide (234)

InClz (1 eq.)% Ho0°l =] a1, 2-diazoacetate (5.5 eq.)2} but-3-yn-2-one (5 eq.)S =Hdl = HA
5] gol= H et AZoA wuksto] FAAE A o]F FIHAE DCMOE
59l & Deoxo-Fluoros Wof A-2oA 15A17F wHkste] AL FAE o] 4314 General
procedure B,C,D o wi2} amines €Al 3lal, General procedure 1o w2} EDC coupling 3}
HE F3TES A Yield = 19%, white solid; *H NMR (400MHz, DMSO-D6),
$10.5947(s,1H,NH), 10.5607(s,1H), 8.4696(t,1H,J=5.35Hz), 7.6528(s,1H), 7.5353(m,3H),
6.8469(t,1H,J=7.45Hz), 6.7916(d,1H, J=7.50Hz), 6.7014(d,1H,J=7.45Hz), 6.5837(s,1H),
4.3784(d,2H,J=5.40Hz),  3.4821(s,2H), 1.9969(t,3H ,J=18.85Hz); Mass m/z
468.00[M+Na]*

4.2.6.N-((3-(1,1-difluoroethyl)-1-(3-fluorophenyl)-1H-pyrazol-5-yl)methyl)-2-
(2-0x0-2,3-dihydro-1H-benzo[d]imidazol-4-yl)acetamide (235)

InCls (1 eq.)& H200°l =o°]31l, 2-diazoacetate (5.5 eq.)¢} but-3-yn-2-one (5 eq. )= AdlZ HH
5] WolE § 3ARbEsE AeelA wntete] FAE A olF FHAE DCMEo®
5Ql ¥ Deoxo-Fluoros Yol A&ofx 15A13F witste] A& FIHAE o] 83k General
procedure B,C,D °ll &} amines $Hd3taL, General procedure 19 whe} EDC coupling 3]
HAE 3}gES AU Yield = 99%, white solid; *H NMR (400MHz, DMSO-D6),
§10.564(s,1H), 10.540(s,1H), 8.452(t,1H, J=5.20Hz), 7.506(m,1H), 7.433(m,1H),
7.354(m,1H), 7.296(m,1H), 6.807(t,1H, J=7.60Hz), 6.751(d,1H, J=7.20Hz), 6.663(d,1H,
J=8.0Hz), 6.542(s,1H), 4.349(d,2H, J=5.60Hz), 3.442(s,2H), 1.957(t,3H,J=19.0Hz); Mass
m/z 452.0[M+Na]*

4.2.7.N-((1-(3-chloro-4-fluorophenyl)-3-(1,1-difluoroethyl)-1H-pyrazol-5-
yl)methyl)-2-(2-oxo-2,3-dihydro-1H-benzo[d]imidazol-4-yl)acetamide (236)
InCls (1 eq.)& H200°l =0°]31l, 2-diazoacetate (5.5 eq.)2} but-3-yn-2-one (5 eq. )= AHdlZ HH
8] WolF H 3AFHEet oA ket F3HAE Aol o]F FIHAE DCMOE

A
=<l 5 Deoxo-FluoroE o] A-Lox 15A17F wutale] A& =714 E o]£3Fo] General
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procedure B,C,D °l &} amines 343kl General procedure 1o w2} EDC coupling 3¢
HE FFES I3 Yield = 85%, white solid; *H NMR (400MHz, DMSO-D6),
510.565(s,1H),10.518(s,1H),8.400(t,1H,J=5.60Hz),7.797(dd,1H,J;=2.0Hz,J,=6.40Hz),
7.515(m,2H),6.777(m,2H,),6.638(m,1H),6.547(s,1H),4.332(d,2H,J=5.60Hz),3.419(s,2H)
,1.953(t,3H,J=18.80Hz); Mass m/z 486.0[M+Na]*

4.2.8.N-((1-(3-chlorophenyl)-3-isopropyl-1H-pyrazol-5-yl)methyl)-2-(2-oxo-
2,3-dihydro-1H-benzo[d]imidazol-4-yl)acetamide (237)

General procedure AB,C,.D ° w2} amines ¥4J3kal, General procedure 1o w} EDC
coupling ato] #F 3}ES A 3F3Ih. Yield = 17%, white solid;

H NMR (400MHz, DMSO-D6), §10.6052(s,1H), 10.5580(s,1H),8.4413(t,1H,J=5.30Hz),
7.5599(s,1H),7.4424(m,3H),.8532(t,1H,J=7.60Hz),6.7965(d,1H,J=7.55Hz),6.7323(d,1H,J=
7.55Hz),6.1941(s,1H),4.3629(d,2H,J=5.40Hz),3.4772(s,2H),2.8878(m,1H),1.1940(d,6H,J=
6.90Hz); Mass m/z 424.10[M+H]*

4.2.9.N-((1-(3-fluorophenyl)-3-isopropyl-1H-pyrazol-5-yl)methyl)-2-(2-oxo-2,3-
dihydro-1H-benzo[d]imidazol-4-yl)acetamide (238)

General procedure A,B,C,D °l w2} amine2 ¥433lal, General procedure Io] w2} EDC
coupling &t % 31¢ES A8 Yield = 47%, white solid; *H-NMR (400 MHz,
DMSO-D6) & 10.544 (d, J=19.2Hz, 2H), 8.404(t, J=5.2Hz, 1H), 7.438-7.422 (m, 1H),
7.834-7.309 (m, 2H), 7.176 (m, 1H), 6.833-6.748 (m, 2H), 6.702-6.684 (m, 1H), 6.149 (s,
1H), 4.333 (d, J=5.6Hz, 2H), 3.436 (s, 2H), 2.882-2.812 (m, 1H), 1.163-1.145 (m, 6H).;
Mass (FAB) m/z 408 [M+H]*

4.2.10.N-((2-(3-chloro-4-fluorophenyl)-3-isopropyl-1H-pyrazol-5-yl)methyl)-2-
(2-0x0-2,3-dihydro-1H-benzo[d]imidazol-4-yl)acetamide (239)

General procedure A,B,C,D °l w2} amines 433, General procedure I°] w2} EDC
coupling &to & 3}¥ES A8l Yield = 67%, white solid; *H-NMR (400 MHz,
DMSO0-D6) & 10.537 (d, J=27.2Hz, 2H), 8.365(t, J=5.6Hz, 1H), 7.671-7.665 (m, 1H),
7.442-7.412 (m, 2H), 7.176 (m, 1H), 6.826-6.745 (m, 2H), 6.674-6.656 (m, 1H), 6.158 (s,
1H), 4.316 (d, J=5.6Hz, 2H), 3.414 (s, 2H), 2.882-2.812 (m, 1H), 1.195-1.145 (m, 6H).;
Mass (FAB) m/z 464 [M+Na]*
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4.2.11.N-((2-(3-chlorophenyl)-3-cyclopropyl-1H-pyrazol-5-yl)methyl)-2-(2-oxo-
2,3-dihydro-1H-benzo[d]imidazol-4-yl)acetamide (240)

General procedure A,B,C,D ol w2} amines ¥4J k3L, General procedure 19 &} EDC
coupling 3ol H%F 3FES A st} Yield = 14%, white solid; *H-NMR (400 MHz,
DMSO0-D6)510.6251(s,1H),10.5726(s,1H),8.4264(m,1H),7.4378(m,4H),6.8342(m,2H),
6.7177(m,1H),6.0232(s,1H),4.3228(d,2H,J=7.08Hz),3.4668(s,2H),1.8857(m,1H),0.8763(m,
2H),0.6304(m,2H); Mass m/z 422.10[M+H]*

4.2.12.N-((3-cyclopropyl-1-(3-fluorophenyl)-1H-pyrazol-5-yl)methyl)-2-(2-oxo-
2,3-dihydro-1H-benzo[d]imidazol-4-yl)acetamide (241)

General procedure A,B,C,D °l w2} amine2 ¥433lal, General procedure I°] w2} EDC
coupling 3te] % 3t&E-& T4 3FSI T Yield = 43%, white solid;

H-NMR (400 MHz, DMSO-D6) §10.572(s,1H), 10.517(s,1H), 8.372(t,1H,J=5.0Hz),
7.427(dd,1H,J,=8.0Hz,J,=14.4Hz),7.292(m,2H),7.172(m,1H),6.816(t, 1H,J=7.6Hz),6.759(d,
1H,J=7.6Hz),6.683(d,1H,J=7.6Hz),5.977(s,1H),4.295(d,2H,J=5.6Hz),3.428(s,2H),1.844(m,
1H),0.847(m,2H), 0.588(m,2H); Mass m/z 406.1683[M+H]*

4.2.13.N-((1-(3-chloro-4-fluorophenyl)-3-cyclopropyl-1H-pyrazol-5-yl)methyl)-
2-(2-0x0-2,3-dihydro-1H-benzo[d]imidazol-4-yl)acetamide (242)

General procedure AB,C,D ° w&} amines ¥/J3lal, General procedure o] we} EDC
coupling &to & 35S A8kt Yield = 59%, white solid; *H-NMR (400 MHz,
DMSO0-D6) §10.576(s,1H), 10.503(s,1H), 8.335(t,1H,J=5.6Hz), 7.669(m,1H), 7.427(m,2H),
6.810(t, 1H, J=7.6Hz), 6.757(d, 1H, J=6.4Hz),6.657(d,1H,J=7.6Hz),5.988(s,1H),4.275(d,
2H,J=5.6Hz), 3.407(s,2H), 1.840(m,1H), 0.847(m,2H), 0.587(m,2H);

Mass m/z 440.1300[M+H]*

4.2.14.N-((1-(3-chlorophenyl)-3-(1-methylcyclopropyl)-1H-pyrazol-5-
yl)methyl)-2-(2-ox0-2,3-dihydro-1H-benzo[d]imidazol-4-yl)acetamide (243)
General procedure A,B,C,D °l w2} amine2 ¥4J3}al, General procedure 1o w2} EDC
coupling &t % 3}gES T4 Yield = 23%, white solid; 'H NMR (500 MHz,
DMSO-ds) & 10.6142(s, 1H, NH), 105641(s, 1H, NH), 8.4237(t, 1H, NH, J=5.30Hz),
7.5456(s, 1H, CH), 7.4289(m, 3H, CHXx3), 6.8551(t, 1H, CH, J=7.6Hz), 6.7976(d, 1H, CH,
J=7.55Hz), 6.7292(d, 1H, CH, J=7.55Hz), 6.0745(s, 1H, CH), 4.3294(d, 2H, CHp,
J=5.35Hz), 3.4676(s, 2H, CH>), 1.3659(s, 3H, CHs), 0.8581(m, 2H, CH5), 0.7273(m, 2H,
CH,); Mass (ESI) m/z 436.10 [M+H]*
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4.2.15.N-((1-(3-fluorophenyl)-3-(1-methylcyclopropyl)-1H-pyrazol-5-
yl)methyl)-2-(2-oxo-2,3-dihydro-1H-benzo[d]imidazol-4-yl)acetamide (244)
General procedure AB,C,.D ° w2} amines %43k, General procedure 1o we} EDC
coupling &t % 31¢ES A5 Yield = 63%, white solid; 'H NMR (400 MHz,
DMSO-ds) 510.574(s,1H), 10.524(s,1H,NH), 8.388(t,1H, J=4.8Hz), 7.418(m,1H),
7.288(m,2H), 7.174(m,1H), 6.816(t,1H,J=7.6Hz), 6.758(d,1H,J=8.0Hz), 6.691(d,1H,
J=7.6Hz), 6.03(s,1H), 4.301(d,2H,J=5.6Hz), 3.428(s,2H), 0.814(m,2H), 0.685(m,2H), 1.326
(s,3H); Mass m/z 420.1836[M+H]*

4.2.16.N-((1-(3-chloro-4-fluorophenyl)-3-(1-methylcyclopropyl)-1H-pyrazol-5-
yl)methyl)-2-(2-oxo-2,3-dihydro-1H-benzo[d]imidazol-4-yl)acetamide (245)
General procedure A,B,C,D °l w2l amine2 ¥433lal, General procedure I°] w2} EDC
coupling 3t HF 3t&ES ¢/ 3HS ) Yield = 80%, white solid;

H NMR (400 MHz, DMSO-ds) $10.578(s,1H), 10.511(s,1H), 8.349(t,1H,J=5.2Hz),
7.659(m,1H),7.419(m,2H),6.810(t,1H,J=7.6Hz),6.757(d,1H,J=6.4Hz),6.665(d,1H,J=6.8Hz)
,6.038(s,1H),4.281(d,2H,J=5.6Hz),3.408(s,2H),1.325(s,3H),0.818(m,2H),0.686(m,2H);
Mass m/z 454.1457[M+H]*

4.2.17 N-((3-(tert-butyl)-1-(3-chlorophenyl)-1H-pyrazol-5-yl)methyl)-2-(2-oxo-
2,3-dihydro-1H-benzo[d]imidazol-4-yl)acetamide (246)

General procedure A,B,C,D °l w2} amineS ¥4J3}Fal, General procedure 1o w2} EDC
coupling &to & 35S A8kt Yield = 42%, white solid; *H NMR (500 MHz,
DMSO-dg) & 10.6044(s, 1H), 10.5622(s, 1H), 8.4483(m, 1H, ), 7.5549(m, 1H), 7.4445(m,
3H), 6.8788-6.7231(m, 3H), 6.2173(s, 1H), 4.3572(d, 2H, J=5.31Hz), 3.4760(s, 2H),
1.2425(s, 9H).; Mass (ESI) m/z 438.10 [M+H]*

4.2.18.N-((3-(tert-butyl)-1-(4-fluorophenyl)-1H-pyrazol-5-yl)methyl)-2-(2-oxo-
2,3-dihydro-1H-benzo[d]imidazol-4-yl)acetamide (247)

General procedure A,B,C,D °l w2} amine2 3¥4J3Fal, General procedure 1o w2} EDC
coupling 3to] #HE sIFES AT Yield = 63%, white solid;

H NMR (400 MHz, DMSO-ds) 10.59(s,1H), 10.52(s,1H),8.37(t,1H,J=5.3Hz),7.45(m,2H),
7.21(m,2H), 6.82(t,1H,J=7.6Hz), 6.76(d,1H, J=6.4Hz), 6.69(m,1H), 6.15(s,1H), 4.26(d,2H,
J=5.5Hz), 3.42(s,2H),1.20(s,9H,); Mass m/z 422.1998[M+H]*
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4.2.19.N-((3-(tert-butyl)-1-(3-fluorophenyl)-1H-pyrazol-5-yl)methyl)-2-(2-oxo-
2,3-dihydro-1H-benzo[d]imidazol-4-yl)acetamide (248)

General procedure A,B,C,D °l u}g} amined ¥/J3t1, General procedure Io w2} EDC
coupling 3tol % 3&ES A8t} Yield = 70%, white solid; 'H NMR (400 MHz,
DMSO-ds) § 10.58(s,1H), 10.53(s,1H), 8.42(t,1H, J=5.5Hz),7.43(m,1H),7.30(m,1H),7.17
(m,1H),6.81(t,1H,J=7.5Hz),6.76(d,1H,J=6.4Hz),6.70(m,1H),6.17(s,1H),4.34(d,2H,J=5.0Hz
), 3.43(s,2H), 1.20(s,9H); Mass m/z 422.1997[M+H]*

4.2.20.N-((3-(tert-butyl)-1-(3-fluorophenyl)-1H-pyrazol-5-yl)methyl)-2-(2-oxo-
2,3-dihydro-1H-benzo[d]imidazol-4-yl)acetamide (249)

General procedure A,B,C,D °l w2} amine2 ¥433lal, General procedure I°] w2} EDC
coupling 3Fo] HF 3FTES A5 tl Yield = 68%, white solid; *H NMR (500 MHz,
DMSO-ds) 510.58(s,1H), 10.51(s,1H), 8.37(t,1H,J=5.5Hz),7.67(m,1H),7.42(m,2H),6.80(t,
1H,J=7.5Hz),6.75(d,1H,J=6.4Hz), 6.67(m,1H), 6.18(s,1H), 4.32(d,2H), 3.41(s,2H),1.199
(s,9H); Mass m/z 456.1606[M+H]*

4.2.21.N-((3-(tert-butyl)-1-phenyl-1H-pyrazol-5-yl)methyl)-2-(2-oxo-2,3-
dihydro-1H-benzo[d]imidazol-4-yl)acetamide (250)

General procedure A,B,C,D °l w2} amine2 ¥433lal, General procedure Io] w2} EDC
coupling &to & 3}¥ES A8kt Yield = 46%, white solid; 'H NMR (500 MHz,
DMSO-ds) & 10.6169(s, 1H, NH), 10.5742(s, 1H), 8.4438(t, 1H, J=5.3Hz), 7.4476-
7.4202(m, 4H), 7.3647(m, 1H), 6.8590(t, 1H, J=7.7Hz), 6.8030(d, 1H, J=7.45Hz), 6.7532(d,
1H, J=7.55Hz), 6.1863(s, 1H), 4.3166(d, 2H,J=5.35Hz), 3.4789(s, 2H,), 1.2416(s, 9H):
Mass (ESI) m/z 404.10 [M+H]*

4.2.22.N-((1-(3-chlorophenyl)-3-(2-hydroxypropan-2-yl)-1H-pyrazol-5-
yl)methyl)-2-(2-oxo-2,3-dihydro-1H-benzo[d]imidazol-4-yl)acetamide (251)
General procedure AB,C,D °l w&} amines ¥/J3lal, General procedure o] we} EDC
coupling &9 £ 35S A8ttt Yield = 38%, white solid; 'H NMR (500 MHz,
DMSO-ds) & 10.565(s,1H), 10.532(s,1H), 8.448(m,1H), 7.524(s,1H), 7.415(m,3H),
6.812(t,1H,J=7.60Hz),  6.753(d,1H,J=6.40Hz),  6.678(d,1H,J=8.0Hz),  6.341(s,1H),
4.96(s,1H), 4.332(d,2H,J=5.20Hz),3.422(s,2H), 1.394(s,6H)
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4.2.23.N-((4-(3-chlorophenyl)-2-(trifluoromethyl)thiazol-5-yl)methyl)-2-(2-oxo-
2,3-dihydro-1H-benzo[d]imidazol-4-yl)acetamide (252)

General procedure E,F,G,H,C,D°ll ulg} amined 3$/d3}L, General procedure Io whg} EDC
coupling 3tol % 3FES A8t} Yield = 82%, white solid; 'H NMR (400 MHz,
DMSO-ds) §10.572(s,1H), 10.559(s,1H), 8.812(t,1H,J=6.0Hz), 7.701(s,1H), 7.620(m,1H),
7.509(m,2H), 6.827(t, 1H, J=7.6Hz), 6.767(d, 1H, J=6.4Hz), 6.722(d,1H, J=7.6Hz),
4.583(d,2H, J=6.0Hz), 3.511(s,2H); Mass m/z 467.0564[M+H]*

4.2.24.N-((4-(3-fluorophenyl)-2-(trifluoromethyl)thiazol-5-yl)methyl)-2-(2-oxo-
2,3-dihydro-1H-benzo[d]imidazol-4-yl)acetamide (253)

General procedure E,F,G,H,C,Dol| &} amines 3$1/d3}al, General procedure I°| @&} EDC
coupling 3to] HF 3TES A5 Tl Yield = 76%, white solid; 'H NMR (400 MHz,
DMSO-dg) & 10.57 (d, J = 3.7 Hz, 2 H), 8.83 (t, J = 5.7 Hz, 1 H), 7.47-7.55 (m, 3 H), 7.26-
7.31(m, 1 H), 6.71-6.84 (m, 3 H), 4.59 (d, J = 5.5 Hz, 2 H), 3.51 (s, 2 H)

4.2.25.2-(2-ox0-2,3-dihydro-1H-benzo[d]imidazol-4-yl)-N-((2-
(trifluoromethyl)-4-(3-(trifluoromethyl)phenyl)thiazol-5-yl)methyl)acetamide
(255)

General procedure E,F,G,H,C,Dol we} amines $4d3}ar, General procedure 1o w2} EDC
coupling &to % 3}¥ES A8kt Yield = 90%, white solid; 'H NMR (400 MHz,
DMSO-dg) & 10.589(m,2H), 8.845(m,1H), 7.971(m,2H),7.821(m,1H),7.732(m,1H),6.823(t,
1H,J=7.60Hz),6.741(m,2H),4.598(d,2H,J=5.20Hz), 3.510(s,2H); Mass m/z 522.9[M+Na]*

4.2.26.2-(2-0x0-2,3-dihydro-1H-benzo[d]imidazol-4-yl)-N-((4-(m-tolyl)-2-
(trifluoromethyl)thiazol-5-yl)methyl)acetamide (256)

General procedure E,F,G,H,C,D°l| &} amines 314J3kal, General procedure 1o ™2} EDC
coupling &t & 3}¥ES A3l Yield = 75%, white solid; 'H NMR (400 MHz,
DMSO-ds) & 10.58 (s, 2H), 8.84 (d, J = 5.0 Hz, 1 H), 7.43 (d, J = 6.9 Hz, 2 H), 7.35 (¢, J =
8.0 Hz, 1 H), 7.24 (d, J = 7.8 Hz, 1 H), 6.71-6.85 (M, 3 H), 4.56 (d, J = 4.6 Hz, 2 H), 3.49 (d,
J=9.6Hz, 2 H), 2.33 (s, 3 H)

4.2.27 N-((4-(3-isopropylphenyl)-2-(trifluoromethyl)thiazol-5-yl)methyl)-2-(2-

oxo-2,3-dihydro-1H-benzo[d]imidazol-4-yl)acetamide (257)

General procedure E,F,G,H,C,D°l w2} amines ¥/J3}a7, General procedure 1o we} EDC
coupling 3to] HF 35S 438 th Yield = 59%, white solid; *H NMR (_|4OO MHz,
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DMSO-dg) & 10.57-10.62 (m, 2H), 8.81 (t, J = 5.7 Hz, 1 H), 7.31-7.46 (m, 4 H), 6.72-6.85
(m, 3 H), 457 (d, = 5.5 Hz, 2 H), 3.49 (d, J = 12.3 Hz, 2 H), 1.19 (q, J = 3.4 Hz, 6 H)

4.2.28.N-((4-(3,4-dimethylphenyl)-2-(trifluoromethyl)thiazol-5-yl)methyl)-2-(2-
oxo-2,3-dihydro-1H-benzo[d]imidazol-4-yl)acetamide (258)

General procedure E,F,G,H,C,Dl w2} amines ¥/J3}17, General procedure 1o we} EDC
coupling &+ % 31¢ES A5 Yield = 99%, white solid; *H NMR (400 MHz,
DMSO-ds) 6 10.571 (s, 1H), 10.555 (s, 1 H), 8.792 (t, J = 5.2 Hz, 1 H), 7.681 (dd. J1=2.4
Hz, J2= 7.2 Hz), 7.674(m, 1H), 7.511 (t, J=9.0 Hz, 1H), 6.824 (t, J= 7.8 Hz, 1H), 6.766 (d,
J=7.2 Hz, 1H), 6.7145 (d, J=7.6 Hz, 1H), 4.572 (d, J= 5.6 Hz, 2H), 3.506(s, 2H)

4.2.29.N-((4-(3-chlorophenyl)-2-(1,1-difluoroethyl)thiazol-5-yl)methyl)-2-(2-
oxo-2,3-dihydro-1H-benzo[d]imidazol-4-yl)acetamide (259)

General procedure E,F,G,H,C,Dol| w2} amines %4 3}ar, General procedure Iof| w2} EDC
coupling &t & 31¢ES A8k Yield = 69%, white solid; 'H NMR (400 MHz,
DMSO-ds) & 10.562(s,1H), 10.550(s,1H), 8.77(t,1H ,J=5.7Hz), 7.689(m,1H), 7.61(m,1H),
7.48(m,2H), 6.824(t,1H,J=7.6Hz), 6.762(d,1H,J=6.8Hz), 6.720(d,1H,J=8.0Hz), 4.55(d,2H,
J=5.9Hz), 3.497(s,2H), 2.09(t,3H,J=19.0Hz); Mass m/z 463.0826[M+H]*

4.2.30.N-((2-(tert-butyl)-4-(m-tolyl)thiazol-5-yl)methyl)-2-(2-oxo-2,3-dihydro-
1H-benzo[d]imidazol-4-yl)acetamide (260)

General procedure E,F,G,H,C,D°l &} amines 314J3kal, General procedure 1o ™2} EDC
coupling &to & 3}¥ES 438kt Yield = 61%, white solid; 'H NMR (400 MHz,
DMSO-de) § 10.56 (d, J = 4.6 Hz, 2H), 8.78 (t, J = 5.7 Hz, 1 H), 7.46-7.53 (m, 3 H), 7.25
(td, J = 9.2, 2.5 Hz, 1 H), 6.71-6.84 (m, 3 H), 4.55 (d, J = 5.5 Hz, 2 H), 3.50 (s, 2 H), 2.09 (t,
J=19.1Hz, 3 H)

4.2.31.N-((2-(1,1-difluoroethyl)-4-(3-(trifluoromethyl)phenyl)thiazol-5-
yl)methyl)-2-(2-oxo-2,3-dihydro-1H-benzo[d]imidazol-4-yl)acetamide (262)
General procedure E,F,G,H,C,D°l &} amines ¥/J3}a7, General procedure 1o w&} EDC
coupling &t % 3}gES T4 Yield = 68%, white solid; *H NMR (400 MHz,
DMSO-ds) 510.584(s,2H), 8.787(t,1H ,J=5.60Hz), 7.951(d,2H,J=6.40Hz),7.785(d, 1H,
J=8.40Hz), 7.698(t,1H,J=7.60Hz), 6.821(t,1H,J=7.60Hz), 6.738(d,2H),4.561(d,2H,
J=5.60Hz),3.495(s,2H),2.101(t,3HJ=19.0Hz);Mass m/z 519.0[M+Na]*
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4.2.32.N-((2-(1,1-difluoroethyl)-4-(m-tolyl)thiazol-5-yl)methyl)-2-(2-oxo-2,3-
dihydro-1H-benzo[d]imidazol-4-yl)acetamide (263)

General procedure E,F,G,H,C, Dl w2} amines ¥/J 3}, General procedure 1o we} EDC
coupling 3tol H%F 3FES A8t} Yield = 96%, white solid; 'H NMR (400 MHz,
DMSO-ds) $10.572(m,2H),8.770(t,1H,J=5.20Hz), 7.412(d,2H, J=6.40Hz),7.329(t,1H,
J=7.60Hz),7.211(d,1H,J=7.20Hz),6.824(t,1H,J=7.60Hz),6.744(m,2H),4.525(d,2H,J=5.60Hz
),3.493(s,2H),2.320(s,3H),2.086(t,3H,J=19.0Hz); Mass m/z 443.0[M+H]*

4.2.33.N-((2-(1,1-difluoroethyl)-4-(3-isopropylphenyl)thiazol-5-yl)methyl)-2-(2-
oxo0-2,3-dihydro-1H-benzo[d]imidazol-4-yl)acetamide (264)

General procedure E,F,G,H,C,Dol| w2} amines %4 3}ar, General procedure Io| w2} EDC
coupling 3to] HF 3TES A5 Tl Yield = 74%, white solid; 'H NMR (400 MHz,
DMSO-ds) 510.587(s,1H), 10.575(s,1H), 8.764(t,1H,J=5.60Hz),7.429(m,2H,),7.366(t,1H,
J=7.20Hz),7.284(d,1H,J=7.20Hz),6.825(t,1H,J=7.20Hz), .746(m,2H),4.529(d,2H,J=5.20Hz
),3.495(s,2H),2.900(m, 1H),2.088(t,3H,J=19.0Hz),1.184(d,6H,J=6.80Hz);

Mass m/z 471.10[M+H]*

4.2.34.N-((2-(1,1-difluoroethyl)-4-(3,4-dimethylphenyl)thiazol-5-yl)methyl)-2-
(2-ox0-2,3-dihydro-1H-benzo[d]imidazol-4-yl)acetamide (265)

General procedure E,F,G,H,C,Doll g} amines 3¥/J3}aL, General procedure Io g} EDC
coupling 3to] #F 3FTES A8l Yield = 72 %, white solid; 'H NMR (400 MHz,
DMSO-de) & 10.56 (d, J = 6.9 Hz, 2H), 8.75 (t, J = 6.2 Hz, 1 H), 7.84 (dd, J = 7.1, 2.1 Hz, 1
H), 7.64-7.68 (m, 1 H), 7.49 (t, J = 9.0 Hz, 1 H), 6.70-6.84 (m, 4 H), 4.54 (d, J = 5.5 Hz, 2
H), 3.49 (s, 2 H), 2.09 (t, J = 19.1 Hz, 3 H)

4.2.35.N-((4-(3-chlorophenyl)-2-isopropylthiazol-5-yl)methyl)-2-(2-oxo-2,3-
dihydro-1H-benzo[d]imidazol-4-yl)acetamide (266)

General procedure E,F,G,H,C,D°ll &} amines ¥/J3}a7, General procedure 1o w&}l EDC
coupling &t % 3}gES T4 Yield = 61%, white solid; *H NMR (400 MHz,
DMSO-ds) § 10.566(s,1H), 10.525(s,1H,), 8.658(t,1H,J=5.6Hz),7.649(m,1H),7.563(m,1H),
7.431(m,1H),6.826(t,1H,J=7.6Hz),6.748(dd,2H,J:1=7.2Hz,J,=10.4Hz) 4.468(d,2H,J=5.2Hz),
3.469(s,2H),3.198(m,1H),1.281(d,6H,J=6.8Hz); Mass m/z 441.1158[M+H]*
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4.2.36.N-((4-(3-fluorophenyl)-2-isopropylthiazol-5-yl)methyl)-2-(2-oxo0-2,3-
dihydro-1H-benzo[d]imidazol-4-yl)acetamide (267)

General procedure E,F,G,H,C,D°ll ulg} amined 3$/d3}L, General procedure Io whg} EDC
coupling 3tol H%F 3FES A st} Yield = 63 %, white solid; 'H NMR (400 MHz,
DMSO-dg) & 10.55 (d, J = 15.6 Hz, 2H), 8.67 (t, J = 5.5 Hz, 1 H), 7.41-7.48 (m, 3 H), 7.16-
7.21 (m, 1 H), 6.72-6.84 (m, 3 H), 4.46-4.50 (M, 2 H), 3.47 (s, 2 H), 1.27-1.31 (m, 6 H)

4.2.37.N-((4-(3-cyanophenyl)-2-isopropylthiazol-5-yl)methyl)-2-(2-oxo0-2,3-
dihydro-1H-benzo[d]imidazol-4-yl)acetamide (268)

General procedure EF,G,H,C,Doll w2} amines %/Jst1, General procedure 19 w2} EDC
coupling 3ol HF 3¢ ES 435It Yield = 54%, white solid; ‘H NMR (400MHz,
DMSO-ds) & 10.57(s, 1H), 10.53(s, 1H), 8.67(t, 1H, J=6.0Hz), 8.03(s, 1H), 7.94(d, 1H,
J=8.4Hz), 7.81(d, 1H, J=8.0Hz), 7.61(t, 1H, J=8.0Hz), 6.82(t, 1H, J=8.0Hz), 6.76(d, 1H,
J=7.6Hz), 6.72(d, 1H, J=7.2Hz), 4.48(d, 2H, J=5.6Hz), 3.46(s, 2H), 3.29(m, 1H), 1.28(d,
6H, J=6.8Hz).

4.2.38.N-((2-isopropyl-4-(3-(trifluoromethyl) phenyl)thiazol-5-yl)methyl)-2-(2-
oxo-2,3-dihydro-1H-benzo[d]imidazol-4-yl)acetamide (269)
General procedure E,F,G,H,C,D°l| &} amines 3$1/d3}al, General procedure I°| w2} EDC
coupling 31 HE 3358 A3l Yield = 64%, white solid; *H NMR (400MHz,
DMSO-dg) 10.567(s,1H,), 10.533(s,1H,NH), 8.671(t,1H,J=5.6Hz),7.911(m,2H),7.713(d,
1H,J=7.6Hz),7.642(t,1H,J=7.6Hz),6.821(t,1H,J=7.2Hz),6.742(dd,2H,J1=6.8Hz,J2=12.00Hz
),4.483(d,2H,J=6.0Hz),3.466(s,2H) ,3.224(s,1H), 1.285(d,6H,J=7.2Hz);

Mass m/z 475.1417[M+H]*

4.2.39.N-((2-isopropyl-4-(m-tolyl)thiazol-5-yl)methyl)-2-(2-ox0-2,3-dihydro-
1H-benzo[d]imidazol-4-yl)acetamide (270)

General procedure E,F,G,H,C,Dol| &} amineS 3$1/d3}al, General procedure l°f| m&} EDC
coupling &t % 3}g¢ES T4 Yield = 39%, white solid; *H-NMR (400 MHz,
DMSO-D6) & 10.543 (d, J=19.2Hz,2H), 8.618 (t, J=5.2Hz,1H), 7.375-7.357 (m, 2H),
7.293-7.254 (m, 1H), 7.154-7.135 (m, 1H), 6.844-6.806 (m, 2H), 6.768-6.731 (m, 2H),
4.443 (d, J=5.6Hz, 2H), 3.462 (s, 2H), 3.230-3.162 (m, 1H), 2.291(s, 3H), 1.276 (d,
J=7.2Hz, 6H).; Mass (FAB) m/z 421 [M+H]*
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4.2.40.N-((2-isopropyl-4-(3-isopropylphenyl)thiazol-5-yl)methyl)-2-(2-oxo0-2,3-
dihydro-1H-benzo[d]imidazol-4-yl)acetamide (271)

General procedure E,F,G,H,C,D°ll ulg} amined 3$/d3}L, General procedure Io whg} EDC
coupling &9 H= 35S dA sl Yield = 45%, white solid; *H-NMR (400 MHz,
DMSO-D6) 6 10.5475 (m, 2H), 8.620 (t, J=5.6Hz, 1H), 7.410-7.369 (m, 2H), 7.330-7.369
(m, 1H), 7.224-7.205 (m, 1H), 6.826(t, J=7.6Hz, 1H), 6.754 (t, J=6.4Hz, 2H), 4.442 (d,
J=5.6Hz, 2H), 3.464 (s, 2H), 3.241-3.172 (m, 1H), 2.895-2.826 (m, 1H), 1.279 (d, J=6.8Hz,
6H), 1.165(d, J=6.8Hz, 6H).; Mass (FAB) m/z 419 [M+H]*

4.2.41.N-((4-(3-fluoro-4-methylphenyl)-2-isopropylthiazol-5-yl)methyl)-2-(2-
oxo-2,3-dihydro-1H-benzo[d]imidazol-4-yl)acetamide (272)

General procedure E,F,G,H,C,Dol| w2} amines %4 3}ar, General procedure Io| w2} EDC
coupling 3to] HF 3FTES A3 Tl Yield = 77%, white solid; 'H NMR (400 MHz,
DMSO-ds) & 10.562 (s, 1H), 10.515 (s, 1 H), 8.640 (t, J = 5.6 Hz, 1 H), 7.793 (dd. J;=2.4
Hz, Jo= 7.2 Hz), 7.614(m, 1H), 7.429 (t, J=8.8 Hz, 1H), 6.821 (t, J= 7.4 Hz, 1H), 6.749 (m,
2H), 4.485 (d, J= 5.6 Hz, 2H), 3.461 (s, 2H), 3.181 (m, 1H), 1.266 (d, J=6.8 Hz, 6H)

4.2.42.N-((4-(3-chlorophenyl)-2-cyclopropylthiazol-5-yl)methyl)-2-(2-oxo-2,3-
dihydro-1H-benzo[d]imidazol-4-yl)acetamide (273)

General procedure E,F,G,H,C,D°l| w2} amines %/J 3}z, General procedure 1o w2} EDC
coupling 3to] #F 35S 438t Yield = 51%, white solid; *H-
NMR(400MHz,DMSO0-D6)510.569(s, 1H), 10.530(s,1H),8.632(t, LH,
1=5.6Hz),7.622(s,1H),7.533(m, 1H),7.413(m,2H),6.829(t, LH,J=7.6Hz),6.743(q,2H,J=7.6Hz)
4.420(d,2H,J=6.0Hz),3.462(s,2H),2.316(m, 1H),1.068(m,2H),0.904(m,2H):Mass m/z
439.1000[M+H]*

4.2.42.N-((2-cyclopropyl-4-(m-tolyl)thiazol-5-yl)methyl)-2-(2-oxo0-2,3-dihydro-
1H-benzo[d]imidazol-4-yl)acetamide (274)

General procedure E,F,G,H,C,D°ll &} amines ¥/J3}a7, General procedure 1o w&}l EDC
coupling &t % 3}g¢ES ¢4 Yield = 68%, white solid; 'H-NMR (400 MHz,
DMSO-D6) § 10.55 (d, J = 15.2 Hz, 2H), 8.63 (t, J = 5.7 Hz, 1 H), 7.38-7.46 (m, 3 H),
7.15-7.20 (m, 1 H), 6.71-6.85 (m, 3 H), 4.42 (d, J = 5.5 Hz, 2 H), 3.46 (s, 2 H), 2.28-2.35
(m, 1 H), 1.05-1.09 (m, 2 H), 0.88-0.91 (m, 2 H)
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4.2.43.N-((2-cyclopropyl-4-(3-(trifluoromethyl)phenyl)thiazol-5-yl)methyl)-2-
(2-0x0-2,3-dihydro-1H-benzo[d]imidazol-4-yl)acetamide (276)

General procedure E,F,G,H,C,D°ll ulg} amined 3$/d3}L, General procedure Io whg} EDC
coupling 3tol H%F 3FES A st} Yield = 73%, white solid; *H-NMR (400 MHz,
DMSO0-D6) §10.566(s,1H), 10.532(s,1H), 8.630(m,1H),7.881(m,2H),7.695(m,1H),7.641
(m,1H),6.816(m,1H),6.738(m,2H),4.437(d,2H,J=5.2Hz),3.461(s,2H),2.316(m,1H),1.08(m,2
H),0.893(m,2H);Mass m/z 473.1260[M+H]*

4.2.44 N-((2-cyclopropyl-4-(m-tolyl)thiazol-5-yl)methyl)-2-(2-0x0-2,3-dihydro-
1H-benzo[d]imidazol-4-yl)acetamide (277)

General procedure E,F,G,H,C,Dol| &} amines 3$1/d3}al, General procedure Io| w2} EDC
coupling 3to] HF 3FTES A5 t) Yield = 40%, white solid; *H-NMR (400 MHz,
DMSO-D6) & 10.552 (d, J=17.6Hz, 2H,), 8.599 (t, J=5.6Hz, 1H), 7.350-7.332(m, 2H),
7.264 (t, J=8Hz, 1H), 7.148-7.129 (m, 1H), 6.848-810 (m, 1H), 6.771-6.721(m, 2H), 4.4005
(d, J=5.6Hz, 2H),3.455 (s, 2H), 2.285-2.317 (m, 3H), 1.192 (s, 1H), 1.087-1.039 (m, 2H),
0.899-0.811 (m, 2H).; Mass (FAB) m/z 419 [M+H]*

4.2.45.N-((2-cyclopropyl-4-(3-isopropylphenyl)thiazol-5-yl)methyl)-2-(2-oxo-
2,3-dihydro-1H-benzo[d]imidazol-4-yl)acetamide (278)

General procedure E,F,G,H,C,Dol| &} amineS 3$1/d3}al, General procedure lof| w2} EDC
coupling &to & 3}¥ES A8l Yield = 34%, white solid; *H-NMR (400 MHz,
DMSO-D6) & 10.548 (d, 2H), 8.595 (t, J=5.6Hz, 1H), 7.387-7.281 (m, 3H), 7.217-7.199 (m,
1H), 6.849-6.810 (m, 1H), 6.772-6.726 (m, 2H), 4.4005 (d, J=5.2Hz, 2H),3.459 (s, 2H),
2.890-2.820 (m, 1H), 2.335-2.283(m, 1H), 1.171-1.153 (m, 6H), 1.092-1.045 (m, 2H),
0.897-0.858 (M, 2H).; Mass (FAB) m/z 447 [M+H]"*

4.2.46.N-((4-(3-chloro-4-fluorophenyl)-2-cyclopropylthiazol-5-yl)methyl)-2-(2-

ox0-2,3-dihydro-1H-benzo[d]imidazol-4-yl)acetamide (279)

General procedure E,F,G,H,C,Dl w2} amines ¥/ 3k, General procedure 1o w&} EDC
coupling &9 £ 3135 A8ttt Yield = 74%, white solid; 'H NMR (400 MHz,
DMSO-ds) & 10.562 (s, 1H), 10.482 (s, 1 H), 8.608 (t, J = 4 Hz, 1 H), 7.758 (dd. J;=2 Hz,
Jo= 7.2 Hz, 1H), 7.584(m, 1H), 7.417 (t, J=9.2 Hz, 1H), 6.825 (t, J= 7.2 Hz, 1H), 6.741 (m,
2H), 4.400 (d, J= 5.6 Hz, 2H), 3.456 (s, 2H), 2.314 (m, 1H), 1.055 (m, 2H), 0.896(m, 2H)
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4.2.47 N-((4-(3-chlorophenyl)-2-(1-(trifluoromethyl)cyclopropyl)thiazol-5-
ymethyl)-2-(2-oxo0-2,3-dihydro-1H-benzo[d]imidazol-4-yl)acetamide (280)
General procedure E,F,G,H,C,D°ll ulg} amined 3$/d3}L, General procedure Io whg} EDC
coupling atel HZE IFES AT Yield = 77%, white solid, 'H NMR
400MHz,DMSO(2.462) 510.571(s,1H), 10.545(s,1H), 8.727(t,1H,J=5.60Hz), 7.655(m,1H),
7.570(m,1H), 7.446(m,2H), 6.818(t,1H, J=7.20Hz), 6.744(m,2H ),4.496(d,2H, J=6.0Hz),
3.480(s,2H), 1.529(m,4H); Mass m/z 507.0[M+H]*

4.2.48.N-((4-(3-chlorophenyl)-2-(1-methylcyclopropyl)thiazol-5-yl)methyl)-2-
(2-0x0-2,3-dihydro-1H-benzo[d]imidazol-4-yl)acetamide (281)

General procedure E,F,G,H,C,.Doll w2l amines %“d3lal, General procedure 1o w2} EDC
coupling 3ol HE 3IFES dAEATE Vield = 63%, white solid; H NMR
400MHz,DMSO0(2.463)5 10.572(s,1H), 10.529(s,1H), 8.637(t,1H,J=5.2Hz),7.616(s,1H),
7.532(m,1H),7.414(m,2H),6.828(t,1H,J=7.2Hz),6.749(dd,2H,J1=7.2Hz,J2=11.2Hz),4.432(d
,2H,J=5.6Hz),3.462(s,2H),1.461(s,3H),1.144(m,2H),0.950(m,2H);

Mass m/z 453.1159[M+H]*

4.2.49.N-((4-(3-fluorophenyl)-2-(1-methylcyclopropyl)thiazol-5-yl)methyl)-2-
(2-0x0-2,3-dihydro-1H-benzo[d]imidazol-4-yl)acetamide (282)

General procedure E,F,G,H,C,Dol| &} amineS 3$1/d3}al, General procedure lof| w2} EDC
coupling 3] #HF 3}dES A&} Yield = 75%, white solid; *H NMR (400MHz,
DMSO-dg) & 10.55 (d, J=18 Hz, 2H), 8.642 (t, J1=5.6 Hz, J2=5.6 Hz, 1H), 7.168-7.429 (m,
3H), 7.152-7.168 (m, 1H), 6.723-6.845 (m, 3H), 4.435 (d, J= 6 Hz, 2H), 3.462 (s, 2H),
1.457 (s, 3H), 1.115-1.155(m, 2H), 0.931-0.957 (m, 2H)

4.2.50.N-((4-(3-cyanophenyl)-2-(1-methylcyclopropyl)thiazol-5-yl)methyl)-2-
(2-0x0-2,3-dihydro-1H-benzo[d]imidazol-4-yl)acetamide (283)

General procedure E,F,G,H,C,Dl w2} amines ¥/ 3k, General procedure 1o w&} EDC
coupling &+o] = 3eHE-S A&k Th Yield = 50%, white solid; *H NMR (400MHz,
DMSO-dg) & 10.570(s, 1H), 10.527(s, 1H), 8.652(t, 1H, J=6.0Hz), 8.011(s, 1H), 7.910(d,
1H, J=7.6Hz), 7.803(d, 1H, J=8.4Hz), 7.600(t, 1H, J=7.6Hz), 6.826(t, 1H, J=8.0Hz),
6.760(d, 1H, J=7.6Hz), 6.726(d, 1H, J=7.2Hz), 4.447(d, 2H, J=5.6Hz), 3.461(s, 2H),
1.461(s, 3H), 1.154(m, 2H), 0.954(m, 2H); Mass (ESI) m/z 444.1479 [M+H]*
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4.2.51.N-((2-(1-methylcyclopropyl)-4-(3-(trifluoromethyl)phenyl)thiazol-5-
ymethyl)-2-(2-oxo-2,3-dihydro-1H-benzo[d]imidazol-4-yl)acetamide (284)
General procedure E,F,G,H,C,D°ll ulg} amined 3$/d3}L, General procedure Io whg} EDC
coupling ale] HZE IFES AT Yield = 79%, white solid; H NMR
400MHz,DMSO(2.461) $10.581(s,1H), 10.542(s,1H), 8.653(t,1H ,J=5.6Hz), 7.877(d,2H,
J=8.4Hz), 7.707(d,1H,J=8.4Hz), 7.634(t,1H,J=7.2Hz), 6.825(t,1H,J=7.6Hz),6.745(dd,2H,
J1=6.8Hz,J,=12.0Hz),4.447(d,2H,J=6.0Hz),3.461(s,2H),1.467(s,3H),1.142(m,2H),0.958(q,2
H, J=4.0Hz); Mass m/z 487.1406[M+H]*

4.2.52N-((2-(1-methylcyclopropyl)-4-(m-tolyl)thiazol-5-yl)methyl)-2-(2-oxo-
2,3-dihydro-1H-benzo[d]imidazol-4-yl)acetamide (285)

General procedure E,F,G,H,C,Dol| w2} amines %4 3}ar, General procedure Io| w2} EDC
coupling 3to] HF 3TES A3 Tl Yield = 41%, white solid; *H-NMR (400 MHz,
DMSO0-D6) & 10.5485 (d, 2H), 8.600 (t, J=5.6Hz, 1H), 7.339-7.327(m, 2H), 7.283-7.244
(m, 1H), 7.146-7.127 (m, 1H), 6.826-6.808 (m, 1H), 6.771-6.732(m, 2H), 4.410 (d,
J=5.6Hz, 2H),3.456 (s, 2H), 2.283(s, 3H), 1.457(s, 3H), 1.142-1.117(m, 2H), 0.945-0.920
(m,2H); Mass (FAB) m/z 433 [M+H]*

4.2.53.N-((4-(3-isopropylphenyl)-2-(1-methylcyclopropyl)thiazol-5-yl)methyl)-
2-(2-0x0-2,3-dihydro-1H-benzo[d]imidazol-4-yl)acetamide (286)

General procedure E,F,G,H,C,D°l| &} amines 314J3kal, General procedure 1o ™2} EDC
coupling 3to] #F 3FTES A8l Yield = 72 %, white solid; 'H-NMR (400 MHz,
DMSO-D6) 5 10.55 (d, J = 19.8 Hz, 2H), 8.60 (t, J = 5.5 Hz, 1H), 7.28-7.38 (m, 3H), 7.21
(d, J = 7.4 Hz, 1H), 6.74-6.85 (m, 3H), 4.41 (d, J = 5.5 Hz, 2H), 3.46 (s, 2H), 1.46 (s, 3H),
1.12-1.18 (m, 8H), 0.94 (g, J = 3.5 Hz, 2H)

4.2.54.N-((4-(3-chloro-4-fluorophenyl)-2-(1-methylcyclopropyl)thiazol-5-
yl)methyl)-2-(2-oxo-2,3-dihydro-1H-benzo[d]imidazol-4-yl)acetamide (287)
General procedure E,F,G,H,C,Dl w2} amines ¥/ 3k, General procedure 1o w&} EDC
coupling &+ % 3}gES ¢4 Yield = 82 %, white solid; 'H-NMR (400 MHz,
DMSO-D6) & 10.56 (d, J = 10.5 Hz, 2H), 8.66 (t, J = 5.7 Hz, 1H), 7.76 (dd, = 7.1, 2.1 Hz,
1H), 7.59 (qd, J = 4.5, 2.2 Hz, 1H), 7.42 (t, J = 8.9 Hz, 1H), 6.72-6.84 (m, 3H), 4.42 (d, J =
5.5 Hz, 2H), 3.46 (s, 2H), 1.45 (s, 3H), 1.14 (q, J = 3.5 Hz, 2H), 0.95 (g, J = 3.5 Hz, 2H)
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4.2.55.N-((2-(tert-butyl)-4-cyclohexylthiazol-5-yl)methyl)-2-(2-oxo0-2,3-
dihydro-1H-benzo[d]imidazol-4-yl)acetamide (288)

General procedure E,F,G,H,C,D°ll ulg} amined 3$/d3}L, General procedure Io whg} EDC
coupling &9 H= 35S dA sl Yield = 72%, white solid; *H-NMR (400 MHz,
DMSO-D6) & 10.54 (d, J = 22.9 Hz, 2H), 8.38 (t, ] = 5.7 Hz, 1H), 6.71-6.83 (m, 3H), 4.31
(d, J = 5.5 Hz, 2H), 3.42 (s, 2H), 1.43-1.52 (m, 2H), 1.29 (s,3H), 1.11-1.23 (m, 2H)

4.2.56.N-((2-(tert-butyl)-4-(3-chlorophenyl)thiazol-5-yl)methyl)-2-(2-ox0-2,3-
dihydro-1H-benzo[d]imidazol-4-yl)acetamide (289)

General procedure E,F,G,H,C,D°ll ulg} amined 3¥/d3}aL, General procedure Io whg} EDC
coupling &+o] & 3eE-S A AT Yield = 24%, white solid; *H NMR (500MHz,
DMSO-ds) & 10.6037(s, 1H), 10.5534(s, 1H), 8.6875(t, 1H, J=5.5Hz), 7.6837(s, 1H),
7.5996(m, 1H), 7.4866-7.4379(m, 2H), 6.8610(t, 1H, J=7.75Hz), 6.7882(m, 2H), 4.5074(d,
2H, J=5.5Hz), 3.5050(s, 2H), 1.3756(s, 9H); Mass (ESI) m/z 455.1313 [M+H]*

4.2.57 N-((2-(tert-butyl)-4-(3-fluorophenyl)thiazol-5-yl)methyl)-2-(2-ox0-2,3-
dihydro-1H-benzo[d]imidazol-4-yl)acetamide (290)

General procedure E,F,G,H,C,D°l| &} amines 3$1/d3}al, General procedure I°| w2} EDC
coupling &Fo] & 3e-E-S AT Yield = 86%, white solid; *H NMR (400MHz,
DMSO-ds) & 10.569(s,1H), 10.521(s,1H), 8.663(t,1H,J=5.6Hz), 7.434(m,3H), 7.180(m,1H),
6.822(t,1H,J=7.6Hz), 6.748(m,2H), 4.474(d,2H,J=6.0Hz), 3.466(s,2H), 1.334(s,9H); Mass
m/z 439.1615[M+H]*

4.2.58.N-((2-(tert-butyl)-4-(3-(trifluoromethyl)phenyl)thiazol-5-yl)methyl)-2-
(2-0x0-2,3-dihydro-1H-benzo[d]imidazol-4-yl)acetamide (292)

General procedure E,F,G,H,C,Dol| &} amineS 3$1/d3}al, General procedure lo| w2} EDC
coupling 3+o] & 3eHE-S A& Th Yield = 82%, white solid; *H NMR (400MHz,
DMSO-ds) $10.580(s,1H), 10.535(s,1H), 8.670(t,1H, J=5.6Hz),7.905(d,2H,J=11.2Hz),
7.716(d,1H,J=8.0Hz),7.646(t,1H,J=8.0Hz),6.746(dd,2H,J1=6.8Hz,J2=11.2Hz),4.484(d,2H,J
=5.6Hz),3.465(s,2H),1.343(s,9H);Mass m/z 489.1574[M+H]*

4.2.59.N-((2-(tert-butyl)-4-(m-tolyl)thiazol-5-yl)methyl)-2-(2-oxo0-2,3-dihydro-

1H-benzo[d]imidazol-4-yl)acetamide (293)

General procedure E,F,G,H,C,Dl w2} amines ¥/ 3kal, General procedure 1o w&} EDC

coupling &to & 31358 A8ttt Yield = 34%, white solid; *H-NMR (400 MHz,
39 A0
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DMSO-D6) § 10.559 (d, 2H), 8.5785(d, 1H), 8.629(t, J=5.6Hz, 1H), 7.373-7.358(m, 2H),
7.296-7.257 (m, 1H), 7.156-7.137 (m, 1H), 6.844-6.807 (m, 1H), 6.771-6.737(m, 2H),
4.444 (d, J=5.6Hz, 2H),3.460 (s, 2H), 2.292(s, 3H), 1.334 (s, 9H).; Mass (FAB) m/z 435
[M+H]*

4.2.60.N-((2-(tert-butyl)-4-(3-isopropylphenyl)thiazol-5-yl)methyl)-2-(2-oxo-
2,3-dihydro-1H-benzo[d]imidazol-4-yl)acetamide (294)

General procedure E,F,G,H,C,Doll &g} amines 3/J38kaL, General procedure Io g} EDC
coupling &+ % 31g¢ES A5 Yield = 29%, white solid; *H-NMR (400 MHz,
DMSO-D6) § 10.553 (d, 2H), 8.622 (t, J=5.6Hz, 1H), 7.403-7.371(m, 2H), 7.334-7.296 (m,
1H), 7.225-7.207 (m, 1H), 6.845-6.807 (m, 1H), 6.771-6.739(m, 2H), 4.444 (d, J=5.6Hz,
2H),3.463 (s, 2H), 1.338(s, 9H), 1.173-1.156 (m, 7H); Mass (FAB) m/z 463 [M+H]*

4.2.61.N-((2-(tert-butyl)-4-(3-chloro-4-fluorophenyl)thiazol-5-yl)methyl)-2-(2-
oxo-2,3-dihydro-1H-benzo[d]imidazol-4-yl)acetamide (295)

General procedure E,F,G,H,C,Dol| &} amines 3$1/d3}al, General procedure I°| @&} EDC
coupling &to1 % 3}¢ES A8 Yield = 75%, white solid; *H-NMR (400 MHz,
DMSO0-D6) § 0.569(s,1H), 10.513(s,1H), 8.639(t,1H,J=5.6Hz),7.781(dd,1H,J;=2.0Hz,
J,=7.2Hz),7.609(m,1H),7.431(t,1H ,J=9.0Hz),6.819(t,1H ,J=7.6Hz),6.744(dd,2H,J;=7.2Hz,
J,=11.2Hz),4.457(d,2H,J=5.6Hz),3.460(s,2H),1.331(s,9H); Mass m/z 473.1223[M+H]*

4.2.62.N-((2-(tert-butyl)-4-(4-methylcyclohexyl)thiazol-5-yl)methyl)-2-(2-oxo-
2,3-dihydro-1H-benzo[d]imidazol-4-yl)acetamide (296)

General procedure E,F,G,H,C,Dol| &} amineS 3$1/d3}al, General procedure lo| w2} EDC
coupling &to & 31825 A8k Yield = 74 %, white solid; 'H-NMR (400 MHz,
DMSO0-D6) § 10.55 (d, J = 23.3 Hz, 2H), 8.39 (t, J = 5.5 Hz, 1H), 6.71-6.83 (m, 3H), 4.31
(d, J = 5.5 Hz, 2H), 3.42 (s, 2H), 1.68-1.77 (m, 2H), 1.57 (s, 1H), 1.47-1.53 (m, 2H), 1.39-
1.43 (m, 2H), 1.27-1.32 (m, 9H), 0.91-0.95 (m, 3H)

40 A2t



z

10.

11.

12.

13.

14.

15.

16.

17.

18.

AR |

Andras Garami. et al. The Journal of Neuroscience. 2010 ; 30(4):1435.
Andras Garami, et al. Acta Physiol. 2018 ; 223(3): e13038.

Birkhauser Verlag. et al. Cytokines and pain, 1999

Baron R. et al. Clin J Pain. 2000 ;16(2 Suppl): S12-20.

Changhoon K. et al. Bioorg Med Chem Lett. 2018; 28: 2539.

Fan Yang. et al. Protein cell. 2017; 8(3): 1609.

G Dussor. et al. Brain Res Rev. 2009; 60.

JL Jongen. et al. Pain Pract. 2014 ;14(3): 283.

Kathleen Meacham. et al. Curr Pain Headache Rep. 2017; 21: 28.

K Meacham. et al. Curr Pain Headache Rep. 2017; 21: 28.

Larry V. et al. J Med Chem. 2017; 60: 8246.

Martin J. et al. Drug Discovery Today. 2009; Jan:14.

Marcello Trevisani. et al. The Open Pain Journal. 2013;6 :108.
Myeong Seop K. et al. J Med Chem. 2012; 55: 8392.

National Institute of Neurological Disorders and Stroke (NINDS). 2005.
Sunho L. et al. Bioorg Med Chem. 2017; 25: 2451.

Simon Beggs. et al. Drug Development Research. 2006; 67: 289.

Susan M. Westaway. et al. J Med Chem. 2007; 50: 2589.


https://www.ncbi.nlm.nih.gov/pubmed/10870735

Abstract

Discovery of 5>—Membered
heterocycle
C—region analogs
of Benzimidazolone Acetamide
as potent TRPV1 Antagonists

Jinju Jeong
Department of Pharmacy, Pharmaceutical Chemistry

The Graduate School

Seoul National University

The Transient receptor potential (TRP) channel is a non—
selective cation channel expressed at various levels in various
tissues, including neurons, skin, heart, respiratory tract, and
kidneys. By inhibiting TRPV1 function, it can selectively block
inappropriate pain recognition while maintaining a normal sense of

pain, making it a target of painkiller development.

TRPV1 antagonist inhibits receptor activation by capsaicin,
pH, heat, and endogenous factors, thus inhibiting the delivery of
harmful stimuli such as pain, intolerance, and burning sensation.

TRPV1 antagonists have the advantage of being able to
develop as oral administrative agents because they do not have
strong irritating side effects such as burning sensation and initial

pain caused by agonists, (1) Hyperthermia (2) increased heat
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threshold (3) poor solubility (4) specificity is a challenge to

overcome.

In this study, we tried to derive TRPV1 antagonists leading
materials with excellent antagonism and low species—related
differences between human and rat through structural—active
correlation analysis of new compounds that introduced pyrazole and
thiazole derivatives to C—region of compounds derived from prior

research.

Keywords : TRPV1, antagonists, species—related differences,
hyperthermia
Student Number : 2019—-23968
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