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treating and preventing inflammatory diseases
and healing skin wounds, and particularly, hav-
ing the effects of restoring damaged skin barri-
ers and relieving inflammation and pruritus re-
sulting from inflammatory skin diseases. A
composition including the compound of the
present invention as an active ingredient may
be used to relieve various inflammatory dis-
eases and diseases in which the expression of
protease activated receptor-2 (PAR-2) is in-
creased. Particularly, the composition including
the compound of the present invention as an
active ingredient inhibits the activity of PAR-2
in the skin, and therefore can be used as an
anti-inflammatory composition for inflammato-
ry skin diseases such as atopic dermatitis.
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ahebd] B kel w2 8eta 19] SRR miz olm el 9 WG &,
SRR s R X EEEECEER B ERETE
P RH A f 5 02 AL 5 9 om], o Folut B gE 2B RA
g3,

£33 ol Wk $5H) 1] S i o]l 98 el
PAR-2(protease activated receptor-2) 4] 3| A 4] & &}t
=Re gud 4

T 12 Algl o 19|14 5 ¥ PAR-2 A 8l] &4 assay profile©] 3L

25 Al g of 200 4 2] B-arrestin assay 2 3o,

%237 PAR2 A&l F-H S o] A R B4 5 550 v )= & (e
p<0.01, *: p<0.05)°] ™,

L4 SAEZES o] 88 WA 95 5 & oA PAR-2 A &l A Lo

o) gk A v] sl ko] W glo]

W5 SAREES o] 83 WA el g oA PAR-2 A S| A| ]
o v 7P G ) o] W stol

%63 SARE RS o] 83 W V-9 F ik FEloll M PAR-2 A 8| A Lo
o 3] 7 o] A8} o] i,

78 SABES ol &3 1y T BE walo]H A 2o
PCNA-positive keratinocyte®l| ] ¢+ & 3} o]t}
2o AAE A% 2

w2 Arg sl Aty sheh A g o] 8ok 15 A H =

L
Wzol v o) ket & A 3 .

Mg ol ke sheb) 19] S-S 54l T sel W £k 3
A% W= 714, Netherson Syndrome, ¢} E 3] I 541 o] X5 2 of i}of] & o]
A= 7o R G A = PAR-29) di gk A&l &S 3 718H7] 918 in vitro, in
vivo 9] H7}E A9k d o, E R ShghE 2 Al ol A PAR-2¢ ] 9k A 8]
DS ol 4= ATk

Dol 2 g e koA 19] S B o B 9] SFhH 0 5 85 A8
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[72]

[73]
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[75]
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Fohals oA YR Ase] X8 oS 9% o R A FAE S A
PAR-2(protease activated receptor-2) A 3| Al 2 &S A& o =

] AL T A S v 5 9 ES Skl 7141, Netherson Syndrome,
oL ) 58

ol
L
X

S
~
ne
o
oX,

BlEo] PAR-2 3 o A7} A 2] H- 5 £ 8k S o] -&5}o]

HFGAAFE A o 2P =2 Al 5 v

Woabgol 9lo} A7) o of 2A & Fi= PAR-2 A A= A AR o= A B
kg of] wh2 85t 19] 8352 0.001~90 5%, Ul S nl§h 2 &) Al = 0.001~50
THFwE X o U

Bok 2o W s vk AR 9 o e 0 A HAFES
gk o] F 24 = L PAR-2(protease activated receptor-2) A 8 Al 224 &
Q&AL FAA, S YA = AT A 52 38 A Ao Fo 7fest BE
ZAES Eos), 53] 93y Hubol] 18 7hgdk 3 Al gl gls A = 53
A gk = A2 ofyu, N, frol A, A ekl A, A, Ao, AN, AT
A< 3L

Av)
o
0z
o
il
2
BN

Ao &S Foko] g AAlsH A ek ARt L
3

o 1. -
methanone(Compound 98)2] A=
[Z7] 1] methyl 4-fluoro-3-nitrobenzoate 2] #l| 2=

4-Fluoro-3-nitrobenzoic acid (3.00 g, 16.2 mmol)< | §F= 40 mLol| =01
thionyl chloride (3.5 mL, 48.6 mmol) 0°Col| Al A 3] 7}3kt), A3 8] Ao =2
SEE 29 5 1L ARE St S kA A, &l & FEsts ool Al A 8o
gobA s = FA S gHEE AT (3.12 g, 97%).

IH NMR (600MHz, chloroform-d1) d =8.73 (dd, J = 2.4 Hz, 7.5 Hz, 1H), 8.34 (m,
1H), 7.42 (t, ] = 9.0 Hz, 1H), 3.99 (s, 3H)

[eHA 2] methyl 3-amino-4-(m-tolylamino)benzoate 2] A %

G 104 92 8}3HE (1.30 g, 6.53 mmol) ¥ m-toluidine (1.40 g, 13.1 mmol),
12 31 potassium carbonate (870 mg, 6.53 mmol)<- acetonitrile®l] =] 12A] 7+ & <F
h agksk Qi ok, 2t S ko] & & A A ¢k $- hexanes 71l A H A S
o] 7} 8} 31 hexane O. = o] =821 o] 312 22 methyl
3-nitro-4-(m-tolylamino)benzoate = AT} (1.37 g, 73%).

71 9] 35HE (1.00 g, 3.49 mmol)S MeOH 50 mLoll =<1 3- 50 mg2] Pd/CS
718kar 17194 2] A8kl A 24 7HE o kel S o) HE-S- S35 S celite &

o ipato] o A S Fhehg 58] A S-S A A 2 A AT (0.90 g,
99%).
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[81]

[82]

[83]
[84]

[85]

[86]

10

'H NMR (600MHz, chloroform-d1) d = 7.46 (m, 2H), 7.13-7.15 (m, 2H), 6.74 (m,
3H), 5.59 (s, 1H), 3.85 (s, 3H), 3.65 (s, 2H), 2.29 (s, 3H)

[ 3] 2—methy1 1-m-tolyl-1H-benzo[d]imidazole-5-carboxylic acid 2] A &

G 20| 4 A2 8}3HE (0.46 g, 1.80 mmol) ¥} triethyl orthoacetate (1.46 g, 9.00
mmol)2] & 3}+4&& acetic acid 3 mLoﬂ o] 3L 12A] 7k & QF B nl a3 v
HES- 3-8 Al 2 0 7 28] S 71915 53] o] ethyl acetate 20 mL= &4 3l -
SANUEF F38 Y 30 mLE= 5 W, E 30 mLE $HH sapA 0% Aol 5
F71% Al B FIIEFOR Dol 295 F et
HAAZvEIYZZE A 8] methyl
2-methyl-1-m-tolyl-1H-benzo[d]imidazole-5-carboxylate & W &}2) 313 2 AT}
(436 mg, 86%).

2F7129] 835 (398 mg, 1.42 mmol)S 5=4Hele] F 4815 (300 mg, 7.10 mmol)
fell 4] THF/H203/1-& 3-8 9 8 mLol| 5] ol A 12 AJ 7t ulyhak 5
7H9FE 539tk IN HOL 5890 7hako] 44 5141 & o] 3hsto)
2-methyl-1-m-tolyl-1H-benzo[d]imidazole-5-carboxylic acid & H.e}2 314 2 ¢ o
A o] A 7Y glo] v whg-ol] AF&-3F T (330 mg, 88%).

['Z A 4] (2-methyl-1-m-tolyl-1H-benzo[d]imidazol-5-yl)(piperidin-1-yl)
methanone(Compound 98)°] A=z

A 304 22 3}$HE (80.0 mg, 0.300 mmol)S DMFOI| =521 ¥ HOBT (81mg,
0.6 mmol), TEA (126 uL, 1.2 mmol), ¥ 3 2] © 28.1 mg (0.330 mmol)S ¥ 3L
0°Coll A EDC €14+ (25mg, 0.13 mmol) 2 o] & 5 AF-2o| 4 124] 7+ nQkaF ol o),
HES E31E& o HolAlE| o] E (32 mL) & 3|41 9 E(32mL)= A o] 5= T
H71% B4 G rpalf o R Ak o 3 F ks %)L
A RVEITII(MC : MeOH=30: 1) Al 8}o] sEA| 8 9h2 ARATH(79.4
mg, 79%).

'H NMR (600MHz, chloroform-d1) d = 7.72 (m, 1H), 7.44 (t,J = 7.2 Hz, 1H), 7.31
(d,J=7.8 Hz, 1H), 7.26 (dd, J = 1.8 Hz, 8.4 Hz, 1H), 7.10-7.13 (m, 3H), 3.70 (br, 2H),
3.39 (br, 2H), 2.49 (s, 3H), 2.43 (s, 3H), 1.51-1.66 (br m, 6H)

7] A AT e 10| 4 Al Z ¥ Compound 98¢ t3}o] PAR-2 A&l §-55 H7}3}7]

2184 in vitro 2 in vivo 2 8-S =38l 319U,

<PAR-2 A 8| A ] in vitro &4 3 7}>

A8l o]l 1 : Calcium Immobilization Assay

7 ¥ =d 2] PAR-200 t gk A gl A4S B el §sfo] 124 o= Al A
244 o] 9] B Mel 2 A 7o 2 243 = Q)= agsay systemS -3}l
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o] & o]&3slo] H7lE Al 3}t PAR-2+= GPCR (G-protein coupled receptor) 2]
g0 2 A, PAR-27} A 3 W] ol A &4] &% H phospholipase C-b (PLC-b)7}
gh4d s} ¥ A A PIP2 (phosphatidylinositol 4,5-bisphosphate)& Z}+2} IP3 (inositol
triphosphate) 2} DAG (diacyl glycerol) = -3 &} Al Ht}, o] w] A A] ¥ = P37} Al 3
2] calcium ion #]°42~ %1 ER (endoplasmic reticulum)©l| 4] Zh4 o] 2] 0] &
X181 A] Hof, A3l Zrg o] &2 S LERY A "ok 7]1E 9] Oﬂﬁlﬁﬂroﬂ
71 z23}o], PAR-29] A glol o gt A W) 2 o] s S JAS
N+ BAS A AT 4= 9l in vitro screening assay system= -5 0}93\11}. 213 o
A}HE-3F PAR-2 &d S} A 24 = activating peptide (AP)E ©]-8-3}-%] O, A|3Z U
g o]l FEE 71E3817] 93k A oF . 2 A = Molecular ProbeA}2] Calcium-4
assay kitS AF-&3F At} A ¢ ol o] &3k A 3= PAR-27|F 3k H M 25291
HCT-15% o]&3t3lon, A3 $1 548 557F Ay e -, APE A ¢ 3}aL
Molecular DeviceAl 9] FlexStation IIE ©]-83to], & @] WMl Z 2341 HAA(To =
LR e
o] 2} 7L protocols- ©]-&3Fo] 34 W &2 9] PAR-2 A3l &A=
H71slg] o, A Ao 1914 A z¥ ompound 989] assay profile<> X 19|
=AY,

)

A3l e 2 : B-Arrestin GPCR Assay

Calcium immobilization assay ©] 2] o] PAR-22] &4 85 & = 9l in vitro
assay protocolS 712 ] slo], Al H 4 gglo] &S 5435 A
WA 2 PAR-29] &4 3lel] o alof 1a}2] o & WA ah= Al W] -3¢l
B-arrestin®] =4S 7153 5~ 9) & DiscoveRx AF2] PathHunter™ f-arrestin GPCR
assay kitS ©]-83}] Compound 98°1 t]3}o] PAR-29] A 3] &S =743}
=4 A3}, Calcium immobilization assay 2} 21+ Afo] gk IC5042S Y ER =
Aoz AFE Y (3 1)

3t 1
[Table 1]
Calcium-4 assay 2} B-arrestin assay 2 2} H] 2l
Compound IC50(uM) CC50(uM)
Calcium-4 PathHunter™
Compound 98 242.6 95.28 > 100

X)) of 3 : Confocal Microscopy
PAR-29] T4 512 A 7H4 o = stelsls] gistel, Tl @] A al e Azt
B e pae] AT ASEa, F20 AT AL o] §3ko] PAR-29]
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A3l E A 23U}, A £ 2 A = Kirsten Murine Sarcoma Virus transformed rat
kidney epithelial cell (KNRK cel) S o] &3l o, A4 O 2= PAR-27}
Wk E %] k= A 20|t} KNRK cell®ll ZH7} N-terminal ol ©= Flag epitopes
tagging 3} 31, C- termmaloﬂ Myc epitope= tagging}©] stable transfected cell=
T2319l v} o] g A A %3 KNRK-PAR-2 A| 50l ] &}o] 212} Flag? MycS
double staining3}o] & ZF 4 1| 7 02 PAR-22] &4 3} o] H-& #&([trypsin]=1
uM, [SLIGKV(AP)]=100 uM)3} 2 tF. PAR-27} &4 3} 5] #] €42 Al ol A &=
Flag¥} Myc©] 0] 5 0.2 4 A1 5] o] merged image©l| A =2 d4}o] L E =1
v &} o], PAR-27} €73 315 = 79 Flago] Hol A U7 A, #2 G740l
L EFSE T
KNRK-PAR-2 A 32¢]] Trypsin, activating peptide (SLIGKV)$} 7] A1 =
A8l &2 Compound 98 & A ol ] €] ([trypsin]=1uM, [SLIGKV (activating
peptide)]=100uM, [Compound 98]=200uM) g+ A 7}, yellowish &+ g 4Fo] e}y =
218 #E3Eto], PAR-29] &4 371 A A ¥ = S 2l ekl

<PAR-2 A 3] A 2] in vivo &4 H7}>
]6401] 4 :L/H AHX]—H:] QE/;E]

T8
A s gkl diaho] i AH & o] febe] 4 MR 4 5
5088 AT 685 ] T8 A1 (SKH- Dol dh3fol, %5 23]
Sl M 2191 Elo] % 2019 5fo] 4] o 3540 g
MrapEo] B L= oot zhzke] A8 2 Esgiu), g 24 A, A5 B F
311k, 64| Zkol| A 74 T - <=4 %S TEWameter (Courage & Khazaka
Germany) = 7 3}3L o} g o} 742 2 o 2 A3 F &4 8 588 A4ksk Sl

o S— (TEWI{—TEWI”) 1
ollecoveryof TEWL, — TEWI, < 100

(7] 2] ol 4 TEWL, == immidiately after barrier disruption?! 1w 2] TEWLZko] ™,
TEWL, © baseline®l| A ©] TEWL%k©] ™ , TEWLc+= indicated time®l] 4] €]
TEWL#to|t})

218 A%} Compound 9891 4] = 1.0%2 =] 2] 8k 1ol A mh-2 3] o] 325 ).
Y 3h, Compound 981 A4 += 0.1%E * A 3 ol = FA8H4 o 2
FZAE A} 7o A Aol w2, 95 %%’a‘—?é%%%%ggv
ol A @l el fae] 84 F7ho) vhehde], o)z 9] W p
% 7}2 YERdTE PAR-29] B4 81 A Bhs %, 9] - ,@Mo] HH}E 74]
el Ao 5oy v glom, B ¢l ol 4 I PAR-2 A 8 Al 7} 3] 374
IHE SUYE BT AN HAY 4% G A7 BHE
Compound 98°] 3| 541 =4} 5 5] 5 2200 glo] 7} £& 84S Ve &=




WO 2012/026766 PCT/KR2011/006281

[109]
[110]
[111]

[112]

[113]

[114]

13

wAdS HolgS B3 &

o},

xS

A& o] 5 : Oxazolone model
Hy o gislo] vh 339 F& S o] &3lo] a5S H7FskAl T
| hapten2] <1 oxazoloneS A 44 0. 2 L3 3lof WA 9] 3¢S
Rel-S ARR-3E QLT # < 70 oxazolone K-S TRRFE O}Elﬂ
fol Hl Al sk Al eV A o® By i glon, &
Y5k A1 8] Ao Ao E UREA Q] o} B ] H-¢d o] t}eFgh
S = el S FARSHA e A gkl gk b 9l
wd =S 9Eto], 63 o] R A F (SKH-D)Ol 5% 2]
'6}04 VAR ST 1 I“Zr%] S EE 0.1% 2] oxazolone= 2ol gHH A
g s o] Ed TE AlRE
13]/14 9] 1A o= 3U3E e ekal, v v 7] 5 3 )5 7 tﬂﬁ}e
HEEATH HF A o2 9 24 S A skal 2454 #E-E skl
Ao AR A R S Z A= H
desonide 0.05% A A& AF-&3F3 o, Fy]pitad g, 95 2243 ] i
Sk, 95 77 WskE #2skgl v
Compound 98°]] t]5}¢] oxazolone modelS ©]-&3}o] 8¢ & 55 H7}3t
A= o3 g 73;4_/;.1-'555&/&131:,] 353 7 ;él%‘ W it S| 3

o,
°

n@ o

1o ot A,
— of\

o 1,

o
o Jﬁ gl
O

H

o i
o

&
4z 1o
o ag

2oy n2 & Jo 40
o

oX oX ok —r i i
D)

i

oxazolone= =

L0

B
)
v
rlo
=)
=
[¢]
2
<
1o,
>
&
W
o %
[
é
0, -

(5= 4,5).

5 A7 Bt 224 & A8 H&E @ A& Al d)sto] 95 57 o] sl
SAT Aah, BE ARGl A v A 2] Gk vl gFo] § A 4 0 = ‘IQFQ] g v -
A A7 YE Y= RS 21353 Y (2 6). PCNA 944 A 3} o) 2479

H| 8}o] Compound 98-S #] x| ¢l F-9J ol X = & A 4 0.2 9] $F PCNA positive
keratinocyte @] 7+2-7} HZE T} (52 7).
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al7]9] shet2] 12 3EA ¥ = o vl 2ol shek

81514 1]

e

N
A(Ro) ©E|\|'>_R1

[8}3F2] 190 A,
R, = 4, &2, (C1-CHY, (C6-Cl2)0F,
(C3-C6)A]—§-i%ﬁ,(C6-c12>o}§(c1-C7>%7E1, o)

NR11R12
EHE A,
R, Ry AR 5HHORE 4, 27, (C1-CTHEZ,
(C3-COHA ZF YL, (C6-C10)°HH, (C6-C10)oF=(CI-CHY L,
(C1-CTHYEF A 7Y, (C1-CTHYZ ol Z(C1-CTHE,
o) , -NR3R 14, OR;5 ZEE A,

NR11R2 " Rqe

R117R12’ R13’ R147 R15 = RIGE }\“I E %]aj Z_‘l E —)F‘i’ (CI_C7)OE]_7E]’
(C3-COHA F =L, (Co-Cl0)ot =

& H| 2 A F =L (C6-C12)0+, (C3-C12)3l H =olH o] R, H
R Ry Rise= A2 &9, SAeAd = ol -dZddl o g

Agtslo] 59 == 699 alEﬂféﬂﬂ% P dom;

n 1 WX] 49| 50|31

R, ! R;9] (C6-c12>o}% 2R, I R,EHE A &g 2 a1
S22, 3| =EA], (C1-CTHY, (C6-C10)°FHE, (C3-COA =Y
5= 6 SEHBZAZEYZ, 5 =699
FAEEA SRS AN, 5 e 6 A SRS LAY 5 EE
6 2] & el 2olH, (C1-COLZA], (CI-CHYFA| 7t Y
(C1-CHYZAIIER Y (C3-COA EZR(CL-CHE A2 Y
(C6-C10)0FE(CI-CHEZA7FE R A, (C3-C10) 3l EﬂEO}aﬂE’E‘é,
(Co-Clo)oFE 721 d  (Cl-CHY AL,

ol :=(C1-CHYZAZIE Y, (C1-CHL A LA 7FH |
(C6-C10)0F 2 (C1-CHE LS A 7HRH, o} 1] 2

(C1-CHLZ oln] = (C1-CTY L Z o} &, (C1- c7>°_ye17}u}3 o,
(Cl-CHYZAAFolnE = o 21 x3d &

e e

2

1

NR21R22
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)\/\-——111 R21 = 1122t Aﬂi Eax—] o fé‘ (Cl C7)?“i]'_7a],
(C3-COA ZF2UZ, (C6-C12)01E, B3 R, 7 Ry 7F A &
A o2 AgHale] 59 T 6o el 2 & dAe 4
AT}
Al 18+l 9lo] A,
R, (C1-C7)&H o],
R, 4, 27, (C1-CHYZ ,(C6-Cl12)0+H
(C6-C12)0}=(C1-CTY A ZH-E] A e 5],
R:&= 94, 24, (C1-CHYLZ, (C6-Cl12)oFH
Cl-CHE=AZIEE, o ZARE AEE 5
NR11R12

Ry 2D RyEAZE EHHOR F4 (Cl-CHYA,
(C3-COHA ZF YA, (C6-C10)oHH
& H 2=A & Q%Mmcuwﬁimsmmﬂﬂi@ ol R, &
Rpe A2 ¢, SAGZA A = ofr| kAl 0 2 A g ato
59 = e slH 2oy & IS o don;
n 1 WA] 49] A=o] 3l

R4 (C6-C12)otE W R, H RpEH-EH P H sl = 11+
st A, S| =S4, (C1-CHYZ, (C6-CL0)oFH, (C3-Co)N ek
5%+ 6919 oﬂEﬂiA]%fé%}% 5% 6919
S RA 2L AN Y sEE e A S 2L ALY 5=
6%Qﬂﬂ§ﬂ%¢@{m%ﬁ](m{mﬂqﬂﬂéié,
(Cl-CHL A2 0 d (C3-COAEZ(CI-CHLATI=H |
(C6-C10)°F E(CI-CHEZ7FE R Y, (C3-C10) 8l Bl 2ol H 7= W
(C6-ClO)otH 2R Y, (C1-CHY Eégé ,
ol %= (CI-CHLZATIH Y, (C1-CHYZA S A 7FH Y|
(C6-C10)oZ(C1-CNHYZA S A 7HE | o v

(C1- C7)°L7] o}-H] = (C1-CT) ol7lolm| & , (C1- C7)°L7] =] 2R
(Cl-CHYZ A Folu| & Trx= o =4 234 5
NR21R32

RO Ry R Ry A2 S HA SR (CI-CHYEZ,
(C3-COXNFELZ, (C6-C12)0FH, B Ry, 7} Ry 7t A 2
AN 02 Agsto] 59 wi= 6919 sl 2wl B YT 5
U= ']Eﬂi BIA= S s

Al 13l 9l A,
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Cl1-CNHYA, 5 =649 e ZA 2L R 1 x]3ke <=
A0,
Ry A2 S5HAH 02 (CL-CHYFA7HH Y, o)

PN

* NR11R12
25E AE s 5
Ry % Rpe= AR HHA 02 54 (CI-CHLZ
(C3-COHA E2LA, (C6-Cl10)0o+H
e = A F2 Y2 (C6-Cl2)0 (c3 C12)3] el 2o} H o] H;

Rll N 1{12t }\“IE 24z gﬂ Q‘A] O]—?] Eﬂ EEL O]_U]L_;EL% gﬂ-(—b—i
Aghstol 59 = ol vl mae]E S = Ao
n 1WA 42] Al sl el 2 are] 3k,

(773 4] A 15}of] 1o A,
a}7] e}t 22 FA ¥ = o Bl 2aLe] bk
[e}eh4 2]

R
(@)

[%)7] 8}8h2] 20]1 A,
A+ CH, -+ NR;, 0] 2L
Ry2 =24, (Cl- c7>%%1, (Cl-CHYA7IERd,
(C3-COAEFR2LATLE2 0 d 2 HE A 8w,
A7) Ree= WA, Bl d o], R0 Wl Bl vl d & &=,
(C1-CHEZ, 5 =69 slHZA S22 ¢ X3hd 4
A

[ 73 5] A 18} Qo] A,
a7 T RENE A E = g Eﬂféi’ﬂ IS

Oy or@»m Fe¥e:2e
(o]

Compound 92 Compound 93 Compound 94

Pyl @“"e e
ro e ek oo

MOC

o

Compound 95 Compound 96 Compound 97
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5%l wh& 3}ek4] 19] s H 2are] shea,
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[Fig. 1]
PAR-2 calcium assay
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[Fig. 2]
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[Fig. 5]
8kin surface hydration in Oxazclone model
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[Fig. 6]
PCNA-positive keratinocyte in Oxazolone model
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7 p<0.001 versus vehicle treated group. P value was calculated
by student’s t-test.
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[Fig. 7]

Epidermal thickness in Oxazolone model
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** p<0.01 versus vehicle treated group. P value was calculated by
student’s t-test.
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