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(57) Abstract: The present invention relates to a small molecule antagonist compound having a toll-like receptor 3/7/8/9 inhibitory
functionand TLR7, TLR8, TLR9 and TLR3 inhibitors comprising same. A novel compound expressed by TACS and TAC5-a, TAC5-c,
TACS5-d or TAC5-e which are derivatives thereof not only prevents TNFa, secretion, NFkB activation, IkB degradation and MAPKs
phosphorylation induced by poly(I:C) (TLR3 agonist), IMQ (TLR7 agonist), CL0O75 (TLR7/8 agonist), R848 (TLR7/8 agonist), TL8
(TLR8 agonist) or CpG ODN (TLR9 agonist), but also inhibits generation of inflammatory cytokine, and thus is highly advantageous
for preventive or therapeutic use for TLR3/7/8/9-related autoimmune diseases and inflammatory diseases including systemic lupus
erythematosus, psoriasis and the like.
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B

Al 3= 3}

YA
ar

B wkd o] TACS, TACS-a B2 TACS5-c 2

[151]

Fibel A

D

of -

T
T .

ol ol o2 iE] NElH



20

WO 2019/225920 PCT/KR2019/005978

[153]

[154]
[155]

[156]
[157]
[158]

[159]

[160]

[161]

o,
FI

2
2

|

|+=

7IH.Y

| = A, ﬂxﬂ AbA I H A, A A sol £EEH, ol 2] gt
1) shghgol o] sht ol 4ol WA B BY, AR,

E(calclum carbonate), T~ & /\( ucrose) H=1= B & Q *~(lactose),
of A AT EF whad 2@ A o) 2ol mp1u|4 2ol elo] &,
A &5 ARG ATE 1 N AAE= AEA, W8 A,
ol A = E3] AFEE = g A =, dF = e
ole] 7hA] F @A, o & &4 554, A Al WA, BEA Fol 234
AT FAE A A A= A ® 8N, v A A, A EA,
Al, Az AA, #HA7F E3E T v G40 -E A, ?‘éi Ef Al 2 =
=3 A= 2] F(propylene glycol), & ]l ‘:é?fﬂ g, &8 eda g2
=

I

S

2
2

E
o>

N
)

2 (g o 4y O Ho plt o o

o

=
—_—

my r,

o, flo o
r:lo mlo

2 S o) of oft

-

)
é

xo L2
o[-r{—@é
o

15, Aol B} 2 AL 7Ha gk o & EﬂE ol AHgE = 3l
| Al 2% 91 5] & (witepsol), PFA 2 &, #ﬂ(tween) 60, 7}7F 2. A,
A, 2l A E A Sol AFEE 3

oy of ofst A =2 —Eﬂ—ié}b HEH o w}a‘r B Fol et AL v A T
Fo(e & Eof AW ), vah, B ] = w4 AT 5 o, FolRs
stalo]l A e, A3, A, AH 2o] w A, Ao A oFEE g,
FAAZE, Fold &2 % Fol 7] gbel] whe} 1 9 7F vhefab A Rk, D § Aol o 8
AAstA AEE = vk e, vuhEA g a9 S A, 2 o e
1Y 0.001~1000mg/kg 2 2, vF -2 8 A= 0.01~100mg/kg & & 5o 3= Al o]
Erh Fol= 5hFel ghH Fol 3 5 AL, 3] YiEo] Fold £k gl A
Folgojugt HomE 2 o W E st et 74%0}144.

7
7

[ A l]

'H ¥ 3C NMR 23 E &2 JNM-ECZ400S (JEOL, Japan) = A}-8 5} <]

7155 31oH, 34514 o] F(chemical shift)& W Bl EetvE A& £F 2 ppm 2
wh& A (downfield) H 1 & ZA &3]

U} 5 (multiplicity) = Ths-2F #Eo] A 8F31 T} s(singlet); d(doublet); t(triplet);
g(quartet); m(multiplet); dd(doublet of doublet); ddd(doublet of doublet of doublet);
dt(doublet of triplet); td(triplet of doublet); brs(broad singlet).

AEH A= HE 7| 535 o} 2= 34 (routine mass analyses)<>
A 7(C-18, 50x2.1mm, 5pm)©] 7-H] ¥ LC/MS Al =8 2 A 2} 35
o] 23HESDE °l-&3ato] == At

2-olH| e 3-sto| A I, Al FhE Yo E, 3- 1 ERH A H  Enfo] =
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2-obv] =3l A S A ) )|, B R R A 2-ob v =39 A S A 7] 2] | 3= TCI
(Japan)©l| A -] 0} o, F4= 1) £ 2ol = (Tin (II) chloride anhydride)%
alfa aesar (US)ol A Tl 3FSi Tl & @ =3} (D), NN -t v & Al T] o} 712 sigma
Aldrich (US)oll A v 3} A T}

[162]  Wh§o] Z a2 TLC(A el7F A 60 F254 0.25mm)E o] §-3to] WU E 3o,
T4 A H-2 UV 3(254nm, 365nm) Stoll A st o 24 iz TLC U9 ES
o}1] 2~ ¢ d)| 3] = (anisaldehyde), KMNO4, 2 EAF =] H Ao 72 A2 g &
7hd 3t o = Al ZEstskgith S gk o] glow, WE BhgE 1xgk ol 2t

Ha=d Uy
Act.

7] 8F LB 2% =3l 29 of (glassware)ol| A 5= 3Y &}

o}

[163]
[164] A o] 1: 3-((3-oF] =l 2= Ay 3] 2] ' -2-0} 71 (3-((4-aminobenzyl)oxy)
pyridin-2-amine, TAC5-a)2] A| 2

[165]

[166] AleF 2 2 71: (i) 3-Nitrobenzylbromide, Cs2CO3, DMF, RT; (ii) SnCl, EtOH,
reflux.

[167]

[168] A 1: 3-(B-HEZ W) S A)-3] 2] W -2-0} FI(TACS-a = 3HA|) o] Al =

[169]
NH,
5 M 5

[170]  2.04 g&] 2-o}n] =-3-5lo] EE A3 2l 1} 6.03 g9 A4 7FE Y| o] EE 80 m1<]
e 2 &g sto] =(DMF)ell & A Z vt 71 5 &3 ¥ A A< 4.0 g9
3-UEZ yild BRulo]l=7F 88 H o =20 mle] HHE X E Lol =5
A7be T kg RS Aol A 347 Bk wnkA Z Tk TLCe o 8 uhg-

}-

F

2
N,
0
g
lo
N

o] A9t}
SEGH AFES A A EWU4 A9 TRulE T2 G AsH] 2.20 g9
3-(GB-HEZHA)SAD-9 Y d-2-0} 7 & 753 TH48.4 %).
[171]  'H NMR (600 MHz, CDCI3) & 8.29 (s, 1H), 8.21 (dd, J = 8.1 Hz, 1H), 7.76 (d, ] =
7.7 Hz, 1H), 7.70 (d, J = 4.8 Hz, 1H), 7.59 (1, ] = 7.9 Hz, 1H), 6.95 (dd, J = 7.8 Hz,
1H), 6.60 (dd, J = 7.8 Hz, 1H), 5.12 (s, 2H), 4.75 (bs, 2H); 3C NMR (600 MHz, CDCl;
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[172]
[173]
[174]

[175]

[176]

[177]
[178]

[179]

[180]

[181]
[182]

) 6 150.2, 148.5, 141.0, 139.9, 138.5, 133.4, 129.9, 123.4, 1224, 117.0, 113.7, 69.0.

A 2: 3-((3-oF] =12 & A I 2] H-2-0} WI(TACS-a) 2] A=
e S,

773 g2 o HI) F20|EE (2 F o 92 0.2 mlF 40 ml 9]
of gh-g-o] g-llof H7}et T Ao A L35kt SalH Aol 2.0 g2
3+(B-UEZWZ)SAD-1] 2] d2-0lul 2 718 & 3A] 75 oF 35513 o
TLCE Eaf Hhg-o 2bA S 3113t T Hb3 S3lE-8 7| EE0| & o] &3} o3}
F 7 %%%% dAolct. olojzl aH EFES Ty vk AU ERY

AdoiAd §715& F4

0}04 945 rng/] 3-((3-oF] =l 2 S A 2] §-2-0F 7l (TACS_a)&
T58FATHSE3.9 %).

'H NMR (600 MHz, CDCl;) 6 7.86 (dd, J =4.8 Hz, 1H), 7.70 (d, J = 7.8 Hz, 2H),
7.46-7.39 (m, 5H), 7.23 (t, J = 7.8 Hz, 2H), 7.07 (bs, 1H), 7.04 (dd, J = 7.8 Hz, 1H),
6.69 (dd, ] = 7.4 Hz, 1H), 5.14 (s, 2H); *C NMR (600 MHz, CDCl;) 6 150.3, 146.9,
141.6, 139.1, 137.7, 129.7, 117.6, 116.9, 115.0, 113.9, 113.7, 70.3. LRMS (ESI) m/z
calcd. For C;3H;N,O [M+H]* 277.13; found 277.15

Az o] 2: 3-3-1l Al 2 S A]T) 2] H-2-0F71(3-((3-benzylbenzylJoxy)
pyridin-2-amine, TAC5-b)2]| A%

R CACE LA R s

AleF @ 2 71: (i) Benzylbromide, Pd(PPh;),, Na,COs, toluene, 80°C; (ii) NaBH,,
MeOH, 0°C; (iii) HBr, Water:CH,CL, (v:v = 1:1), RT; (iv)
2-amino-3-hydroxylpyridine, Cs,CO;, DMF, RT.

@A 1: 3-9E Wl =L 8] =(TACS-b 5 7HA) 1ol Al =
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[183] oH
~
cf\O/B\OH — O

[184]  3- x=H3d HE4H450 mg, 3.0 mmol) R HEZ7| 2~(EQ #d 22 )
ZE}F(0) (139 mg, 0.12 mmol)& H 7}8laL of 20 2 A 3F3A T} & F<l(15
ml), WA ¥ Zrlo] = 2 N Na,CO;(3 m)E F7Fatar A -3 £35S 80
°Coll A 4 A[RE F Sk RSt whg b F, WhE Z 9= 2 NaHCO =
sl A skar, CHCLE 3 3] FEaklth &3t 77158 AwollH sH5A 10 =
AAES A7t Zhed A 2 npE 12 9] (EA : Hex = Hex 100 % - EA 15 %) &
AAsEe] A= (503 mg, 578=85.3 %)S ¥ LU 2 A FEGIT

[185]  'H NMR (600 MHz, CDCL) & 9.86 (s, 1H), 7.63 (m, 2H), 7.23 (m, 7H), 3.95 (s, 2H);
13C NMR (150 MHz, CDCl;) 8 191.9, 141.9, 139.8, 136.4, 134.7, 129.5, 128.8, 128.6,
128.4, 127.4, 126.1, 41.2.

[186]
[187] A 2: G-AMA H )y H S (TACS-b 1A 2)2] A=
[188]
~ HO
G
[189] 0 °Col| Al nLykE 3- w2 Wl =< E) 3] =(196 mg, 1.0 mmol) <] || F/}g(lo ml)
8ol NaBH4(75 mg, 2 mmol)E & 7}3F 3 A H vbg S31E-8 0°Col A 1
Aot wEkslith h B ¢hE & 9 S EFES T HTE /‘ﬂ 7 5} 31 CH,Cl,

2 33] FE3A T T3 77152 AFolA sHAI AL 2 A ES I

Ae A2 nE 18 3 (EA:Hex = 100 % -EA 50 %)& A A 8lo] A E (203 mg,

A 588 e L A2 55313t

[190]  'H NMR (600 MHz, CDCL;) & 7.13 (m, 9H), 4.41 (s, 2H), 3.89 (s, 2H), 2.89 (s, 1H);
13C NMR (150 MHz, CDCL;) & 141.2, 140.9, 140.9, 128.7, 128.4, 128.3, 127.9, 127.3,
125.9, 124.6, 64.7, 41.7.

[191]

[192] WA 3: 1- WA 3 (B 2 2 Y e A(TACS-b F=3HA) 9] Az

[194] (3-11A 7 )y & (198 mg, 1. Ornrnol)e DCM % HBr 23 = (5ml, v:
1:D)E 3 star, A H whg a3 A2olA 36 AL Ft anks gl vk
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45 593 s % NaHCO3fJ._ 3| A 5}a1, CH,CLE 3 3] 3=%319 1) 33t

o}JI

F715E AT sFAHAYG. 2 AANES A9 29 a2ntE 189 (EA
: Hex = Hex 100 % - EA 10 %)= A A5l A A E(185 mg, T8 =70.8 %)< ¥h2
LARAM F53ATH

[195] 'H NMR (600 MHz, CDCI3) & 7.17 (m, 9H), 4.36 (s, 2H), 3.92 (s, 2H); *C NMR
(150 MHz, CDCl;) & 141.6, 140.5, 137.8, 129.4, 129.0, 128.9, 128.8, 128.5, 126.8,
126.1, 41.6, 33.5.

[196]

[197] A 4: 3-3-w AW A2 A ) 2] H2-0FHI(TACS-b) ] Al &

- OO0 — 5”

[199] DMF(3 ml) = 2] 2- o}v] =-3-3} o] =5 A] ] 2] T (75 mg, 0.68 mmol) & Cs,CO,
(222 mg, 0.68 mmol)2] & ol 1-912-3- (2 Z F v &)yd 4l 178 mg, 0.68 mmol) 2]
DMF(3.8 ml) &%l H7}&}3l o). *MH Hh-S T3E-S A 2o A 2 A ZE 5t
A EksEITE Wk 9bw & whg 2 RHE-S NaHCO, = 3|4 8L, CH,.CL = 33]
FEoITh &g fUlFS A FAA sHEA AT 2 A =S A7 2
AZvE 1 J)(EA : Hex = Hex 100 % - EA 100 %)% A Al 8Fe] A A =(110 mg,
FEH=559 %) FA A ZA 58 T}

[200] 'H NMR (600 MHz, CDCL,) § 7.65 (d, J = 6.0 Hz, 1H), 7.21 (s, 9H), 6.88 (d, J = 6.6
Hz, 1H), 6.53 (dd, J =7.8 Hz, 1H), 4.94 (s, 2H), 4.79 (bs, 2H), 3.96 (s, 2H); *C NMR
(150 MHz, CDCL,) & 150.3, 141.5, 141.3, 140.6, 138.9, 136.5, 128.8, 128.7, 128.6,
128.4, 128.0, 126.1, 125.2, 116.7, 113.3, 70.0, 41.6; LRMS (ESI) m/z caled. for CyoHs
N,o [M+H]* 291.14; found : 291.20.

[201]

[202]  Axe] 3: 3-(A A2 AD-N-2d 3] 2] ¢l-2-0} 2 (TACS-¢) 9 Al &

[203]
- QL
o 1 NH
N7 — o

l N7
Z

[204] AleF 2 2 71: (i) Bromobenzene, Cul, DMEDA, K,CO;, 1,4-dioxane, 90°C.
[205]
[206] 1.0 g9] 2-op] =-3-M A S A T 2], 0.48 g & 2 =8} F2](D), 1.38 g2] Al
%L%, 270 ule] NN°-v] v e ol & Al v] o} 118 25m19] 1,4-T] =4kl 83 A] 1
GalE Aol 786 plol B2 RHAS HH 8] H7HEE F 90 °Col A 174 1HE <
L‘ﬁo}?\iﬂ}, 17AE, 23t Bl A v ERe HEE 2 s ¥
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[207]

[208]
[209]

[210]

[211]

[212]
[213]

[214]

[215]

[216]
[217]

[218]

)Jl

#7159 338 FEAATL FEE /713
clshshel B9 ot o4l B2 A1 F 4ol 5 %% SREEEE
Se4 A AR E LRV R AFES ZAS 011 g
3-(HA S AD-N-91 D 9] 2] ©-2- o RI(TACS5 o) & 5 3F3l vt

'H NMR (600 MHz, CDCl;) 6 7.86 (dd, J =4.8 Hz, 1H), 7.70 (d, J = 7.8 Hz, 2H),
7.46-7.39 (m, SH), 7.23 (t, ] = 7.8 Hz, 2H), 7.07 (bs, 1H), 7.04 (dd, ] = 7.8 Hz, 1H),
6.69 (dd, ] = 7.4 Hz, 1H), 5.14 (s, 2H); *C NMR (600 MHz, CDCl;) 6 147.0, 141.7,
141.0, 138.9, 136.4, 129.2, 129.1, 128.7, 128.0, 121.9, 119.2, 116.6, 114.4, 70.7.
LRMS (ESI) m/z calcd. For C;sH;;N,o [M+H]* 277.13; found 277.15

ol
o
-{n
oﬁ‘i
3
_L
uim
o
i
)
BN
e
E “{Ol'

AN

Az 4
3-(2- 01]5/\] 1-9| d o 5 A]) 3] 2] H-2-0} W1 (3-(2-ethoxy-1-phenylethoxy)pyridine-2-a
mine, TACS5-d)&] #| Z
HQN N

S s i i

AleF 2 2 71: (i) EtOH, NaOH, reflux; (ii) Thionyl chloride, DCM, 0°C to RT; (iii)
Cs,COs, 2-amino-3-hydroxyl pyridine, DMF, RT.

WA 1: 2-9l| F-A]-1-91] ' o) €F-&-(2-ethoxy-1-phenylethanol, TAC5-d intermediate
el 4

Ar 39 7] 3lell 2HHE NaOH(440 mg, 11 mmol)2] EtOH(50 ml) & <ol 2~E] &l
SAFOI (1,13 ml, 10 mmol)E H 7F8Far A ¥ whg 2325 34 & oF
AT b SRS A2 08 WAA[7] AL, E3} NaHCO; (aq.) & =
S|4 A]7]31 DCM o2 m FE3FA Tt 33 DCM S5 Na,SO,(s) ol A
AZAZIAL o A sFHA 700 Sdll4] del7hd 47 aRnE a2
=2 A A] E-(800mg, 48.1 %)g 5y ed= 559t

'H NMR (600 MHz, CDCL,) § 7.36 (m, SH), 4.88 (dd, J = 9.6 Hz, 1H), 3.57 (m, 3H),
3.43 (t, J=9.0 Hz, 1H), 3.14 (s, 1H), 1.23 (t, ] = 6.6 Hz, 3H); 3C NMR (150 MHz,
CDCl,) 6 140.3, 128.2, 127.7, 126.1, 76.1, 72.7, 66.6, 15.0

WA 2: (1-8 2 Z2-2-0 FA] ol & )l Al ((1-chloro-2-ethoxyethyl)benzene, TACS5-d
intermediate 2)2] 34

0°Coll Al nLHkE 313t 4-a (1.0 g, 6.02 mmol)2] DCM(15 ml) £l E] 9.
2 dlo|= T (thionyl chloride, 524 ul, 7.22 mmol)2] DCM(10 ml) &0 -& & 7
At Z3E2 0°0CoN A wwkat ek, 0°Col A 141t ] agkg 5 whka —'E??}%%
MM A2 07 TF A AT v R F, /Eg E 33 NaHCO;(aq.)

_,4
ot
R
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343}, DCM O & 38] F3 3191tk T ¥ DOM & NasSO.(s)/ 31 4
AZA7| A Aol A 55 3o Sda] A7 29 a=ntE e 9=
B2 A E(452 mg, 40.7 %)3 e o AR 53T

[219]  'H NMR (600 MHz, CDCL;) & 7.36 (m, 5H), 4.99 (dd, J = 7.2 Hz, 1H), 3.81 (m, 2H),
3.55 (m, 2H), 1.97 (t, J = 7.2 Hz, 3H); *C NMR (150 MHz, CDCL;) 6 138.7 128.4
128.3 127.2 75.1 66.5 61.0 14.8.

[220]

[221] A 3
3-(2-o E-A]-1-3] d ol Z-A]) ] 2] T -2-0} 71 (3-(2-ethoxy- 1-phenylethoxy)pyridine-2-a
mine, TAC5-d)2] 34

[222] 2-0}1] =-3-3] = E-A] 9] €] © (120 mg, 1.08 mmol) 2 KOH(68 mg, 1.08 mmol)/]
DMF (5 ml) & <ol 3315 4-b (200 mg, 1.08 mmol) 2 A4 ¥ whg S35

60°Coll A 41 &t nkat Qi) w3 ¢k &, 9h3 8 =3 NaHCO;, (aq )=

8| A stal, DCM L = 33] 53813t 318 DCM TS Na,SOu(s) g ol A
AZA7| A Aol A 55 3o Sda] A7 29 a=ntE e 9=
52 A E(137 mg, 49.1 %)S WA 14 2 =553

[223]  'H NMR (600 MHz, CDCL) & 7.65 (dd, J = 6.0 Hz, 1H), 7.36 (m, 5H), 6.71 (d, J =
8.4 Hz, 1H), 6.39 (dd, J = 7.8 Hz, 1H), 5.12 (dd, J = 9.0 Hz, 1H), 5.02 (bs, 2H), 3.84
(m, 1H), 3.61 (m, 3H), 1.24 (t, ] = 7.2 Hz, 3H) ; *C NMR (150 MHz, CDCl;) 6 151.7,
140.4, 140.3, 137.9, 128.5, 128.1, 126.3, 121.7, 112.9, 81.5, 74.7, 66.7, 14 .9; LRMS
(ESI) m/z calcd. for C;sHsN,O, [M+H]*+ 258.14; found : 259.05.

[224]

[225] Azl 5
3-(2-(2-0} 1] Zoll F AD)-1-3] d ol 5 A 3] 2] ' -2-0} 71 (3-(2-(2-aminoethoxy)-1-pheny
lethoxy)pyridin-2-amine, TAC5-¢) 2] A &

[226] HN
° aH ci D
e S A e chte

[227] AleF @ 2 71: (i) N-Boc-ethanolamine, NaH, THF, 60°C; (ii) Thionyl chloride,
DCM, 0°C; (ii1) 1. Cs,CO;, 3-hydroxyl-2-aminopyridine, DMF, RT; 2. TFA, DCM (v:v
=1:2),RT,4h.

[228]

[229] A 1: tert-1-E (2-(2-3F 0] =5 A]-2-9] d of| F- Aol &) Z}uf ] o] E (tert-butyl
(2-(2-hydroxy-2-phenylethoxy)ethyl)carbamate, TAC5-¢ intermediate 1)2] 34

[230]  NaH (3 & 60% %219, 40 mg, 1.0 mmol)2] N-Boc-°ll €+~ o} %1:THF (1.0 ml,
viv =1:1) N8 60°Col A nHbstar, ~E &l 2ALo] = (114 ¢4, 1.0 mmol) S
A7veta, A E HES 2 T2 g0oCo A HHA] wwkEtgi T B2 kg & HE2-

9
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& 358 NaHCO; (aq.) & 3] 4 8} at, DCM o @ 33| %39t} 38 DCM =<

Na,SO4(s) ol A A=A 7L HA ol A sZ=A At Z8 4] /\1‘7/]7].741 2
AzntE T3 2 GA sl B4 s A4 %(mmg, 249 %) FHE o AR
TS8Rt

[231] 'H NMR (600 MHz, CDCL,) & 7.36 (m, 5H), 5.04 (bs, 1H), 4.87 (dd, J = 8.4 Hz, 1H),
3.58 (m, 4H), 3.32 (bs, 2H), 3.22 (s, 1H), 1.43 (s, 10H); *C NMR (150 MHz, CDCL;) &
140.3, 128.3, 127.8, 126.1, 76.5, 72.7, 70.4, 40.3, 28.4.

[232]

[233] A 2: tert-F-E (2-(2-F 2 2-2-3] d ol F A]) ol &) 7Hul ] o] E (tert-butyl
(2-(2-chloro-2-phenylethoxy)ethyl)carbamate, TAC5-¢ intermediate 2)&] %4

[234] 0°Coll Al nLHke 313 5-a (128 mg, 0.46 mmol)2] DCM (4.5 ml) £ < <]

E] o d &2 2lo] =(40 ul, 0.55 mmol)E # 7F8Far, A H HH-g T 3HE-2 0°Col A
L5AIZE &t kst gleh, w3 ¢k 2 Whg Z 3-8 NaHCOs(aq.) = 3] A3t aL,
DCM2 & 33| =319t} 33 DCM S8 Na,SO4(s) ol A A ZA 7] 2L

AAFAA sHAZ T Ed 4 Ae)7bA A9 A2vfE T3] 2 A A sho

B4 5= A A E(69mg, 50.6 %) S T L AR 553

[235] 'H NMR (600 MHz, CDCL) & 7.36 (m, 5H), 4.97 (t, ] = 6.0 Hz, 1H), 4.79 (s, 1H),
3.86 (m, 2H), 3.55 (m, 2H), 3.27 (s, 2H), 1.44 (s, 10H); *C NMR (150 MHz, CDCL;) &
138.5, 128.7, 128.6, 127.4, 75.5, 70.3, 60.8, 40.2, 28.4.

[236]

[237] A 3
3-(2-(2-0} 1] Zoll F A)-1-3] d of] - A]) 3] 2] ' -2-0} 71 (3-(2-(2-aminoethoxy)-1-pheny
lethoxy)pyridin-2-amine, TAC5-¢)2] 34

[238] 3}3HE 5-b(69 mg, 0.24 mmol), Cs,CO5(79 mg, 0.24 mmol) L
2-0}1]| =-3-3} o] =52 3] €] T (27 mg, 0.24 mmol)2] DMF(3 ml) £ 18- 2 2 | A]
40°Col A YA =5 sl ekel it} Hb-g &b 3 HE-g E31E-8 NaHCOs(aq.) 2
8|4 35tal, DCM o2 33] +==3}% T} ?MP DCM~— Na,SO.(s) ol A
AZA7| A Aol A 55 3o Sda] A7 29 a=ntE e 9=
A AN =S 5T AAE AL =S F7F] g2l glo] th& REgol
AR T A A E 3352 DCM:TFA (viv=2:1) S0l A 41 7k FoF A 20 A

skt B ¢bs 3 HhE 2358 NaHCO,(aq)E &A1 3513, DCM .2
3§4 Z5t 3tk &3 DCM G & Na,SOu(s) ol A A2 A Atk A | o o &
HA A E4 YA E(10mg, 15.2 %)= A 1A & 53515 o,

[239] 'H NMR (600 MHz, CD;0D) & 7.43 (m, 6H), 8.86 (d, ] = 7.8 Hz, 1H), 6.42 (dd, J =
7.8 Hz, 1H), 5.39 (dd, J = 7.2 Hz, 1H), 3.93 (dd, J = 10.8 Hz, 1H), 3.75 (dd, J = 6.6 Hz,
1H), 3.61 (t, T = 5.4 Hz, 2H), 3.35 (s, 1H), 2.81 (bs, 2H); *C NMR (150 MHz, CD;
OD) & 152.9, 142.1, 139.4, 139.2, 129.7, 129.4, 127.7, 121.3, 113.9, 81.5, 76.2, 73,4,
41.9.; LRMS (ESI) m/z calcd. for C;sH»N;O, [M+H]* 274.15; found : 274.10.
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[240]
[241] 2 Al o] 1: QSAR (Quantitative Structure Activity Relationship) 2.2 &<l
[242] Howg o A F-E ¥ QSAR @/ L 4~ #] Y (screening) 2] AHEFE Q1 9]
= 2 F(workflow)= &= 1of] YER A TE.
[243]
[244]

[245]

HE2
A H QSAR Z ¥ 2 Abg3te] ElE Tk 27
3= TLR8S] A4 313teS 3= Aol =, a4 ¥ gyl o] TLRS 4 &4
FHlERglh 2 dlolE Al EE
Z3Fe] 128712 24 2 10671 2]

Operating Environment (MOE 2016)(Molecular Operating Environment (MOE),
2013.08; Chemical Computing Group ULC, 1010 Sherbooke St. West, Suite #910,
Montreal, QC, Canada, H3A 2R7, 2017)3 A}-&3Fo] & 4 813513t} QSAR 2d-&
k-Nearest Neighbor (k-NN), Random Forest (RF) 2 Support Vector Machine
(SVM) 2] Al 714 ¢hate] & AR she] 56kt 2 #-2h o] shek 54 S
DragonX-H ¥+= MOE 7|22 WYEFSITE Al 7F4] QSAR W (k-NN, RF %
SVM)Z S A4 A A4 Q2 &= &HE #7715 0.7(correct classification rate,
CCR)& TFA7]= S5 A S A5 =l(3 2), o= Tl A o523 S
A3l 7| ot} 7Hd 22 A 2] Y (virtual screening)-< ~8,000,000 w-AF2] T 4
ghol B & g o A %] 3% 7| ¥F B (fingerprint-based method)S AM-8-3le] HEH ¥
2,000 ¥-#}Fe] 318t 3hekE ol glof thal A H A B A AFE
el &9 137 Sehes AEs oM, ol Tl M 7HE B s FHE
gtolatr] $18l RAW 264.7 Al E£E 1, 10, 50 3= 100uM 2] 3123} 317

M &k Tk 24 A1 F =, MTT(3-(4,5-I Ml 2 B o} &-2-¢)-2,5- ] s dH| Evt £ &
H 2w} o] =(3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) ol Al o] &
T35 (% 2a), TACL, TAC3, TAC4, TAC6, TAC7, TAC12 2 TAC139]

A E 54 & e i) whelA] TAC2, TACS 2 TACI0-> 712 MTT ol Al ©]
2 a2 ATH A F AL (ELISA) S =38 nt 370 9] #heh=2 1, 10 2 50uM
FIo] A B M| EE Aol al TAC2 ¥ TACS:= CLO75 (TLR7/8 A akA))-f- %= ¥
TNF-o ¥-8] & A 5 U5 2¢ @ & 2d). T&H TACS:= €3 o &4 o2
TAC29| & A mafol vl 7t A &2E YERl AT
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[246] [3E2]

Machine learning methods. Descriptors- Prediction CCR-  Accuracy. Sensitivity. Specificity-

k-Nearest Neighbor. MOE2D.  0.711:0.031. 0.748. 0.875. 0.547.
k-Nearest Neighbor- DragonX-H- 0.733 £0.083. 0.766. 0.881. 0.585.
Random Forest: MOE 2D. 6.737 £ 0.657 0.771 0.632. 0.869.
Random Forests DragonX-H. 0.717 & 0.029. 0.732. 0.635. 0.809.
Support Vector Machine- MOE 2D- 0.773 £0.031. 4.762 0.721» 0.794.
Support Vector Machine»  DragonX-H. 0.705 +0.043. 0.745. 0.594. 0.839.

[247]

[248] 21 Al o) 2: TACS, TACS-a 2= TACS-c7} NF-xB X MAPK 2| &-4] o 1] %] =

% BH(CLO75-f- 5= F TLR7 2 TLRS Al & ol thek TAC52] & 1})

[249] Al ] %F R ]

[250] F 2 A 3£ RAW264.7 Al 3E(ATCC, Manassas, VA, USA)T= 10% 2] FBS, 100
IU/ml9] AYA#- 2 100 pg/mle] ~EF Enjo]ilo] F7lH A
DMEM(Low-Glucose DMEM)(Thermo Fisher Scientific Inc.)ol] % a2, ul &F

Al Zz=glo| A i Fat ATt 17 W5 A1 THP1 Al 5= 10%©] FBS, 100
IU/ml19] A2 2 100 pg/mle] 2~ E g Ento]xlo] A 7FE RPMI 1640(Thermo
Fisher Scientific Inc.)oll 4] Wl & ¥, 10 nM 2] phorbol 12-myristate
13-acetate(PMA)(Sigma-Aldrich Co. LLC.)E ©]-8-3}o] 24| (b & QF T Al A £ 2
3} /- 53513 Th CLO75, R848, CpG-ODN 2 Poly(I:C)+= InvivoGen (San Diego,
CA, USA)ol| 4] <918} 31, LPS+ Sigma-Aldrich Co. (St. Louis, MO, USA)°l| 4|
S EEC

[251]

[252]  TAC57} NF-xB H MAPK 9| &4 o] v )<= o &2 &1st7] 98 st7]<]
A= A

[253]

[254]  NF-xB 2 MAPK®| ¢ ~¥ &3¢

[255]  TAC57FNF-xB % MAPK ] &4 o] v 2| = 33 g<lslr] 98l Z-v=4
F% 8N (M-PER, Thermo Fisher Scientific Inc.)-S X 2 E|o} A X 3 A3} Elol A
A &3 =7 4 o] RAW 264.7 Al F sl (pellenyol] H7Fatd ot 7] dEl&
1032 WAA 7T 2 10+ 5 <¢F 16000 X goll A A7) &8 =& 4] #2383l
1% v}, NE-PER 3 2 M| 32 F=35 A] 2F(Thermo Fisher Scientific Inc.)<
AL-g-ato] Mz a) slo] Gl Al g 7h7k =%35151, BCA 7] E(Sigma-Aldrich Co.
LLO)E ARg3sto] 7] il d o] 558 SA ST o] 3, 5 U gk 9
vl A S §PS-Z- ] o} F Holnjo] = Ao A7) 6} a1, Hybond-ECL
YE=Z M &2 A Y Amersham Pharmacia Biotech, Inc., Piscataway, NJ, USA) S 2
SATE 7] T 1AIRE St "ol 20l A 0.05% B A wf R BRI T, 14}
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[256]

[257]

[258]
[259]

A= el Lol A 5 B9k A Aol Aol Wel B E E s (]
12} 34| = iNOS(BD Biosciences, San Jose, CA, USA) 2 B-<% €l (Santa Cruz
Biotechnology, Inc., Dallas, TX, USA)°l o} ¢+ &-H o] t}). 19 T}, PBST=Z
A 3] o) 7 &t 3 AF7] WS 8- /- E 7] HRP-7 5 A o] ] = 22} & A (Thermo
Fisher Scientific Inc.)®} $F7] 24| {F & QF 0l &8} 31, SuperSignal West Pico ECL
8- 9 (Thermo Fisher Scientific Inc.).0. 2 2 -8 243} 51 Fuji LAS-3000
Al 2~ H) (Fujifilm, Tokyo, Japan) 2. = HDACI1(Merck Millipore, Billerica, MA, USA),
p-NF-xB (p-p65), IxBa, p-ERK, ERK, p-INK, JNK, p-p38, p38 2 f-<1 €l (Santa Cruz
Biotechnology, Inc., Dallas, TX, USA) @2 5 A]Z} s}l 9 o 1 A3 E L 39
L ERH ST

5= 300 vpebdl vl o], vzl 7 A Al £ RAW 264.7 Al 0] @4
CLO75%-5 A 2] 3 4 -5-, NF-xB2| &/ o] Z-7}8to] IkBar} el & HbR, TACS &
Al A 2l g -, NF-xBo| 2/d o] oJA| o] [xBarb e = A X o
o] & 8F= NF-kB9| %Fo] 7ZrAatqlrt. ek, & 4 CLO75RHE A &) ¢ 4 9,
MAPK 2] &4 o] Z7}31e] ERK, INK, p38©| 9143} 5] 2wk TACSE $HA| A 2] gt
745-, MAPK 9| &/ o] oA ¥ o] 7] aAEe] Aitstd 47t THAaskaloh

ol & 58 ¥ o] w}2 TACS:= TLR7/89 A 33 CLO75 o8l f-54
MyD88-2| =4 Na A AR E A dtl= A& < 4= At

¥ Ag Il B0 A TACSE tHE TACE SOl A & np-9-2~ of] 2] Al 3%
(RAW264.7 Al 3£)o| A TLR7 Z TLR82| CLO75-f- =¥ &4l 3ol thaf B4 %
238 g3 JEITE 9 2' B3 548 TACS7F RAW264.7 Al 3 o] A
CLO75-5-% ¥ NF-xB 241 3} 2 IxBa #38] & YA gFS B oA THE 3a).
TLRsT P E4-2-4] @l 7)1} 4| (mitogen-activated protein kinases, MAPK)$!
c-Jun N-2t 7] 1Al (c-Jun N-terminal kinase, JNK), Al 3£2] 215 24
71 A (ERK), p38 W EAl-24] dhuld 7] ub A (p38) o] A& Friadhs Jlo =
A A Qo o= T I A EANE S 3G thFet A X V] 5& 2 d s
B & TACS7F MAPKs 9] CLO75-F-5 8 24 3}, = INK, ERK 2 p382]
ANAL3FE A A FS 82138 THE 3b). UFS- 0 8 RAW264.7 Al £ 5 CLO75 £+
CLO759} poly(dT)2] Z3H&ol A 1 okal9] o1, TLRS v 7] A &2
A5 Al F TH(Gorden, K. K., et al. J Immunol 177: 8164-8170 (2006); Jurk, M., et al.
Eur J Immunol 36: 1815-1826 (2006)). TNF-o ¥-H] =52 42 TAC57}

CLO75 2% A 2] @ Al E o} v] 323 poly(dT)=] 2] F A Eof| v] 3] oF1k kA
A&l &1E Ve THE 3¢). CLO75E f- 5 ¥ NF-xB 24 31+ RAW264.7
Az A 25 fAn ol of gk W3 & ARgste] Zelsith
TAC5+= 14 p65(p-p65)el e S -9 s Al A A A NF-«xB <]
2435 YEFRITHS 3d). TACS 2 tF2 TLR A3 A & gk A o] | Al £+
poly(1:C)-f- % ¥l TLR3 ©] 7]l TNF-a ¥-H] o] o3l TACS7}F 53t A &9 A 4]
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[260]
[261]
[262]

[263]
[264]
[265]

F.%4E vebs= ¥ o] TLR7/8-1) 7} TNF-a W= &% o &4 o2
ZH ¥ ATHE 3e). 3, TNF-a A 4HS Pam3CSK4 (TLR1/2 4 8FA]) TE= LPS
(TLR4 A&ANE A 2] ¥ Al Fol 3= 4 3FS n| X %] ekkr).

A Al & 3: TACS59] 3-0}1| = f- %= A|(TACS5-2)2] TNF-a A &l X 23}

TAC5:= W1d ag)o) vl EAI7| 2 A H 2-obv ey gl 2§71 & 714
gk 25 7EA A QL THEE 2b). TACSS] 408 SR A1 7] LA} 1 229
370 9] WM& 43 35Fe] TACS-a (3-((4-oF] =l )& Al 3] 2] el -2-0}7l), TACS-b
(3-G-9l= AN S AN I 2 d-2-0171), TACS-¢ 3-(HE S A])-N-#71d 3] 2] H-2-
o}y, TAC5-d (3-(2-9ll 5 Al-1-3 d ol Z- A3 &) | -2-0}71) L TACS-¢
(3-2-2-oFH| ol FHAD-1-H d ol A I g d-2-0}7h)F- A & A e th(:
4a). ol 5 S}FEL 12,5 WX 50 M2 552 A 2] 3o 24 RAW 264.7
Az A o] MEEAdE AFSEATE. o] o n] ALl wk = H TACS-bi= Al
AEH S 3 A 3] 7 A2A17]3= 8HA TACS-¢3= 50 uMoll A oF7ke] Al X =4S
H AT 4b). A, TACS-a, TAC5-d 2 TAC5-e3= A| Lo Al £ 54 535
e A 2 9ET). TACS-a, TACS-¢, TAC5-d 2 TAC5-e3= 2.5 THP-1 A| £ (AL
- Al 3250 A TLR7/8°] vl 78} IL-6 a5 o] &4 o 2 A5t th( =
4e); 33HE 5 8l TACS-aE 1 WA 50uM 5 52 ARg-sto] 371 A3 -&
808t o} TLR- v 7] Al -2 o) th & TACS-a2] @) Al &3 THP1-+- 2
T 2] A E o] A ] ELISAE £3F TNF-a ¥-H| & 430 24 3l v},

o AT &, TAC5-a3= TLR4 (LPS)-, TLR1/2 (Pam3CSK4) 2 TLR2/6 (FSL-1) =} 7}
TNF-o ¥-H] & 2} 3HA] GRS 4d). E3F <l 5% (endosomal) TLR 4] 5} of]
o) 3t TACS-a2] 2 & 7725 9 71st7] 938, A3 S R848 (TLR7/8) B+ CLO75
(TLR7/8), ©] 1] % %= (imiquimod, IMQ; TLR7), TL8 (TLRS), poly(I:C) (TLR3)
E3= CpG ODN (TLR9) 9| EA) 3}l o] 343k=3 ] vl kA vh(= 4e, 1, g).
A= TACS-a7F 43 2] 4 © & TLR3-, TLR7-, TLR8- & TLR9-"]| 7} TNF-a
T IL-6 W8 & FosHA JAEE vreR AT o] 31> TACS-a7F )l =<5 TLR
g slo] A A A 2bdA| )& AJAFghe)

e 4: 7171 E SLE FrAF 2 H 2dlof o gk TACS-a9] &3

AX ap9-~w e D §LE nh$- AR do) A TAC5-a9] X 87552 H7atolv).
22 6-77% C5TBL/6 mF-220 A 6 A4 WL ¥ i3 9]0l 42 mg IMQ =L H
% A ¥ 5ho] 53 th(E 5a). TAC5-aZ 50, 100 2 200 nmol/g 2]

u] o FALE a1 FF ol o 3 o 3RS ¥4 51t TACS-a-A 2

T oA AF G Aol Fg A YEFL O U 5b), 38}
QW FEA MEELHA)EMTX)S ARt A4 o oFF,
PASI(Psoriasis Area and Severity Index, 711 99 2 S35 A& A3

()
3= PASI A7F X & 44 A of] 8.0 o] dell A X = 54 Aol 4.0 1| REO=E =17
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[266]

[267]
[268]
[269]

[270]

LEFRITHE Sc). ThHebA], TACS-a 2 2] 3= B v o & 2 3]
5 5d), o= A smare] AlF s et A A A AT o=

nh§-2~ 5% W o] T A Eof tfjsho] 2 e A] A F Wl g A
TPt WMES 4% et LU B = = 7 3
A 7] AL fE] Sebol B Aol A TumE A et
NRAH & E)S.E 1M ste] 213 of T3] o] T & 54331t Leica LAS X
Hardware Configurator (Leica Microsystems GmbH, Wetzlar, Germany)E A}-8-3}]
Leica DMi8 833 v 4 0 & 1) o] A& ZA vt IMQ Wi/l 3] ¥ 52
CD68 (ab31630, 1:200 8] A1)-8- 2121 &}:= 12} A & o] A A X npA & ALE-5}o]
A 22 8k sHH(HC) O 9] 3l 38 71813 o, TACS-a9F MTX (FA thx+h) 159
Ty} 9] FAE gle A Aol A AN AR e iE
TZSATHE 50. ZF 139 1) o] 22 W] ehA WtE kst 9@l
IMQE F 5% 74 whg-2o A F3) (= shak 3ok X954 ghat37) 9
TAE B YEll 2718 EufE A A o) RLAH & E)22 A ME I thE
5g). ZF o] 97 WA o]l Wy 24 gheh 4] #A1E CD68-S Q1A sk 14 A E
Abg3le] =3 H A Th TACS-at= CD68 (Aol W3l S g apzo &
THAaA ZTHE Sh). SLE AW 2 dlof] th§F TACS-a9] X5 a3tk o i =
HEZ A HEAJAA AV7F AT e 2 BEstA A& 5 A=

{

& F

>,

A]ZF PCR (qRT-PCR)
LA R A A EA Az EE S gdsr] ¥ @l gRT-PCR

A5t . TRI A] ©F(Sigma-Aldrich, Co.) & AF-&38lo] 1658 A F o] Hiz 4,
H| 7 Aol A 5 RNAE 2] 8131 Th RNAT= SYBR green 7| ®H(Enzo Life
Sciences, Inc., Farmingdale, NY, USA)& A}-838}¢] gRT-PCROl 483131t} A
Aol gk at7] s efol W & A&l Th mTLR7, 5-ATG TGG ACA CGG
AAG AGA CAA-3"2 5-GGT AAG GGT AAG ATT GGT G-3’; mTLR9, 5’- ATG
GTT CTC CGT CGA AGG ACT-3"% 5’-GAG GCT TCA GCT CAC AGG G-3’;
mlL-6, 5-GAG GAT ACC ACT CCC AAC AGA CC-3"% 5-AAG TGC ATC ATC
GTT GTT CAT ACA-3"; mMyd88, 5-CAC CTG TGT CTG GTC CAT TG-3'Z
5’-CTG TTG GAC ACC TGG AGA CA-3"; mIL-17, 5"-GCT CCA GAA GGC CCT
CAG A-3"2 5-AGC TTT CCC TCC GCA TTG A-3’; mGAPDH, 5-CTC AAC ACG
GGA AAC CTC AC-3’ 2 5-CGC TCC ACC AAC TAA GAA CG-3’(Bioneer,
Daejeon, Korea). 4 =¥ 7' RNA ¥d 5°-& GAPDHel| t 3l 3L F=3}st a1
g ot oAl whg-2ao) At A Q1 RNA 2 =0 2 Ve St

A2l A7rd oo o 8k TACS-a2] X & #4122 MARC/Ipr P}~ 2~ & AL-§-3}¢]
10 nmol/g 2] TACS-a(1% W2 A AL E[DMSO]l &3l e ¢ 5o &
1Y &t H4 FALske] F7F= 8¢l sgitt, o] A A = g &al Al vp-9-2~

[kl ol

o oX
e

S
ot
. 382

i =]
L
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HE T4 o] S FATE TACS-a-# 2] vh-g-2=of| A - P Zo)
H| 3] Z-A g np-g-22ol| A 72 5] of ] ATHE 6a). -dsDNA A7} &4 2]
AR A F-2 ¥ LA 6b), E3 FE FA(ANAs)T= A A 2 A 2] 5t
@’5\—3}93\ = 60¢). A ] 1 %}l?“ﬂ(albumin)ﬂr 7re EXJ D}—Hﬂ 7\1/] 74 =cllel
AFEA o] dZol o] &) FrbE = AFEA] 219 (glomerulonephritis, GN)©] 2} 2] =
A w o] AR 9 ehS Gt 1 edoll YrER whe} o], 2 SRl o]

[271]
[272]
[273]

[274]

[275]

TS TACS-a A 2lol] o8] #o] A o= FhAw o] GN Ielo] tiet X s i
e e & &2 TACS-a7F AAL el A J 24, v B Ao A 54
FrAzbe] Ao A Q1 el fdoll v A= S &l e tE TACS-a+=
2 32 A o] A TLR7, IL-17 2 IL-6 mRNA 230] & ] 8] 7+28} 9 TH 6e-g).

H| Aol A 2] TLR7, TLR9 & MyD88 mRNA & (= 6h-j); 214 ol A= TLR73}
IL-179] & o] & ¥ o5 6k-1). ©]+= & 6acl] Ve vEef o] {24 9
SH A 7F A A S A Alo] E 7] (proinflammatory cytokines) ] &} & 2274 o)

h
71918 & 9122 olvl et

A A of 5: TLR7/8° A 2] TACS-a A% X =29 o

TAC5-a2] A& W (in vitro) B A A W (in vivo) 55 213 &, TLR7 ¥
TLR8Z} o] Atk W g5 218 el & o Z3Ql T} ol & 7847449
2 8A| A s A ARt A= XA AT AT o F A eH o] )
TAC5-a%] 88} -2+ TLR7 ¥ TLR8E| tf 324 Q1 Aol %] & e =2 =7 ¥ i T
HAH 2" =0 B2 AAAZE F Al e] AH FH (K Ta-d) Atol 9] =

SNTHRGE I Z g it/ B g S otH A o 7 2R star, =2 A s
obul e atzhe] 25 S A ek A4S eIk 2-0b] v 3 2wl
s YR A S S F s o}l 7] 3= TLR79] F466,

}
F351 H F4490l ol aff A o ¥l AAd g <ol 4] %gu}(é 7e). SAFEHA,
2-obv] =3 2 a1e] = Y3487 -2~ Bl 7 A S AHE Shal 71 ofv] 7] 3= TLR8 <
N2629} 2-A2] =4 A3S FA s} 4244 A s 282 T3 TACS-a9]
s dolnl 7] 2} TLRS 27|, F320 & F346 Ao ol A &= 2% ) E}u 76). ] A 8
TACS5-a2] 438 &4 o] 25 TLR7/8%] 54 &= I
AA F2E A 7= 254 agdd 7T A E UrEME}

AP ol &7 A

g o] mE TACS 2 L 54 Q1 TACS-a 5= TACS-cE A = &= Alf
3} 3t=2 poly(I:C) (TLR3 21-8-A), IMQ (TLR7 2}-8A), CL075 (TLR7/8 2}-&-A)),
R848 (TLR7/8 2}-&-A), TL8 (TLRS 2}&-4) B=3= CpG ODN (TLR9 2}-&-A)ol] 2] &
%= ¥ TNFa 2| #-H], NFkB 24 3}, IkB (nuclear factor kappa—light—chain—enhancer
of activated B cell) i-3ll, MAPKSs (p38, c-Jun N-terminal kinase % extracellular
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signal-regulated kinase)2] ¢14+&EE At

s

£ H] 53 TLR3/7/8/9 ¥

A

[276]
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L. By Rz
~NBafs
(A21M4 Ry H Ry M E
~HRsRy SEIAH U Aol
(714 Rs ¥ Res M2 | SRR 4 HA,
SEEAU dolstH | gZ, Aol2rYE &
N =Ydog $4 U7, UEL)
w4
el = ot Sk
-HRsB4
('3:1 ]*1 Rs ¥ Rym AR
1 3) EESHA U AolstH n
e e B A T
¢, Aol=2YE EE
olE ¥)
g7 3] AlrEel oA, kA 1-1 WA 129 Tl M A Ea sl As
S0 sk 38 e B g4 o ® 518 hed .

(58t 1-2]
[§}6}/\1 1-3]

O/m O

(31514 141
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[7d - 4]

[ 5]

[ 6]

[T 7]

[2}e1 4] 1-9]

NH,

7]
S |

3t7] @A S 238 818hA 112 FAH = st Al
(a) 2-o}1] :-3-Blo| EEA T 2l I} Ml JFH 0] BV} Sl H §9S
3UEZMAH Znlo]| =5 HH-3A]A
3(G-UEZw )% 1)4311‘420}‘310 A eE Gl 2
(b) A7] 3-(G-HE=H P%bﬂﬂﬂzﬂﬂqﬁmmﬂm%ﬂﬁ
3-((3-obH] =) S MFM 2-0bl & A sz @,
[3}3H4] 1-1]
L \Q
A

?

2-obn| w3 A LA T, @ @ =3t (), B E
NN-vH e o e fifolrlo] gaf g &N} B2 Wl 4l-g vh-3-A A
3-(WE = A]-N- =
1-30 2 T = 318= 9 Al
(2o} 4] 1-3]

AL WA ASE 7 ol = & e S Ham oFol A 0= 51 87H5E
e FRATORE FRohz At Ad s Ao Ak o
A8 ofe 2=

Alodell 9hetA, gFetA] 1-1 WA 19 Foll A A= shtel 21



39
WO 2019/225920

ok Hi
_101' EH.;

_l>l ..

@\KD\

[3}3F4] 1-2]

[8}8}2] 1-3]

; AN

o / .
O/m

[}8}2] 1-4]

S

[8}8}2] 1-5]

HzN

59

[8}8}2] 1-6]

PCT/KR2019/005978



40
WO 2019/225920 PCT/KR2019/005978

(34814 17)

podns

(51514 1-8]

(51514 1-9]

NH,

m&
ot
q
Ir
Q

[Pd-1% 8] A6skel oA, A7 AF7H

<t L =
7 2(SLE), A4 A%ﬂr%}ﬁ, el e

rlo
™Y
2
2,
r
0}011
&3

2 o o T
ot
ol

-

o
2
o2
r
0

-

t_ﬂ:r””\2 A, A, A4 FEFIBD), B, thA

3% A 3s}5 2 X A (pemphigus), OFEI I 73, AR, Q=4
u(:}?grqg, A SE, ke x| Ak |}l HA, g4 TS, AT,
A=A, 22D, SF AT, =894 AR, nd s AT, AAYG
WA T F T, T A3k, vlnh, i, X, $-8F



41

PCT/KR2019/005978

WO 2019/225920

adais

T
T .

e

—

Tz S4AE

|

<

Q_—rL

[



1/12

WO 2019/225920 PCT/KR2019/005978
[5=1]
~~~~~~ ~| ks ojoje| MES] Fao|M 71 HEE WA
~~~~~~ - clAaEE 44 TEEE
______ .| SOl RHAY 4= 57 syl BEY
kY
[ o gsarewaa E0) Beje| N2y
------ - EITEE il
------ - 7y 2azy sEAM
mmmmmm b HAE 8|20 MY Fejolel = djoje] M2
------ - PELEE
[%=
A A D T A B
T T T A A O
z R
3 ¥ | a1

RN L AL S e L LR L F S LU A A B A L A L S LI TR L QA S LA LB SRS G S A L4 LT L A IS 0 4

TACS TALE TACS TACE TACT TACE TACS  TACTO TACHE TRC12 TACIS

[5=2b]

NHZ\/©
N X
‘/'

TACS: Z-amino-3-benzyloxypyridine




WO 2019/225920

[5=2c¢]

120

100

Cell viability (%)
&

1500 A

THF - {pgim}
g

Nucleus

Cytosol

2/12

PCT/KR2019/005978

c2
Control ’:ﬂ

TAC2
(10}

TACS
{50} )

TACE
{10}

TACE TACS TACS TACS
(59} e} {10 (50} {uM)

S TACZ TACZ TAC2 TACHE TACE TACE TACI0TACIO T10 M
% (12.8) (26) (80} {128) (26) (60} (12.8) (28
O

NF-kB (p65)

HDAC1

IkBa

p-actin

T

o i

Control

{50}

% !

’!’ACZ YAG? TACZ TACE TACE TACS TAC GTAJC'!O

(12.5) (28) (80) (12.5) (26) (50) (12.8) (28) (8O)(uMM)

CLOTS {1 pgimi}
CLO75 (1 pug/mi)
15min 30 min
TAC5 - TACH

— 65kDa

- 65kDa

P - 40kDa

‘ — 43kDa




3/12

WO 2019/225920

[53b]
CLO75 (1 pg/ml)
15min 30 min

- TACS - TACS
P-ERK| «» @» .. e = |—44kDa

Control

ERK 44kDa
54kDa
e
a
INK 46kDa
p-p38 — 38KkDa
p38 Pp— 38kDa
B-actin 43kDa
[5=3c¢]
3000 CLO75 + poly(dT)
% % % %
E 2000 - % % % %
o
L
Z 1000 -
-
0 ]

Control - TAC5 - TACS
CLO75 (1 pg/ml)

PCT/KR2019/005978



4/12

WO 2019/225920 PCT/KR2019/005978

pp6s

34

Hoee

ppis [ Hoechst

CLO75 (1 ug/mb
Control - TACS (50 pM)

2 um V Jam W pm

 cone s i B

5=3e]

006
= 1500
3
¢ 100
.
E

200

o ;

Cordrat . TACS TACES TACE = TACE TACE TACS - TACE TACE TACHE - TACE TACE TACE
{326} {25} {50} {12.6} {26} {50} {12.6y {25 {503 {12.8) {25} oy UM}

CLO76 (1 pimt) PamyCSKy (50 M) poly(i:C) {10 pgimi) LPS {10 naiml)



5/12

WO 2019/225920 PCT/KR2019/005978

X4a]

Rt

NN R?

TACS R'= NH, R2=H R*=H

TACS-a R'=NH; R? = NH, R*=H

TACS-b R'=NH, R?=CH,Ph R}=H

TACS-c R' = NHPh R2=H R*=H

TACSd R'=NH; R?=H R® = CH,OFt

TACS-e Rf=NH, Ri=H R? = CH,O{CH_z)oNH;
54b]

120

100 .

Cell viability (%)
k4

40
20 T
o
Con CLOTE TACHS TAC6a TACSa TACED TACEh TACSD TACEC TACS<e TACSc TACS- TACS-d TACS.d TACHe TACSe TAL
Hugmy (1250 (280 (80} (128 @8 (6 (1280 (28 (s0) (128} sy s0p (128 25 (SOTMYT
4]
TLara AT v ——

2
fe
kL
Fooe
fim
§ ™
£
k]
&

RS TACHS TACSS TH06w TACHS TACS: TACS YALHS TACSe TACSH TACSe TAGKHS TACSe CLOTL TAlLs TACSS TACSs Y458 TAUS< TACKS TACHS TALSH TACSH TACSe TAUGe TACSe
fepen )y B M M W8 M o @ W U el ey B om0 mm 1 e iy W 6w e 9 B0 g e

Trme TeRiE o L4 s TR

o



TNF-a secretion{pginl)

6/12

WO 2019/225920 PCT/KR2019/005978
L4d)
TLR4 TR TLR2E
3000
ns
2500 . '
ns
£ I - !
‘g 2000
e 1500 | l ’
g
g 1000 -
500
s Con n . TACEa TACSa TACSa . TACSa TACSa TACGa . TACSS ’mcﬁa TACSa
1)) {10} {50} 4] {10} (50} {1y {10} {60} (uM}
LPS {100 ng/mi} Pam,CSK, (50 nhl} FSL {100 ng/mi)
S 4e]
TLR3 TLRS
800
£ 600 - —=
gﬁﬁo |__‘ i
H }
5 400
3
7
£ 20 -
0 - Con - TACS5-a TACSw TALS-a - TACS5-a TACS5-a ?AC&-&
) 110} {50} {1} {10} (50} (M}
poly(k:C} (30 ug/mi) CpGODN {25 pM)
L-41]
TLRT TLRE
2500

Con . TAC5-a TAC5a  TACS-a i TAC5.a  TAC5a  TACS-a
{1 (9 {50 4 {10} (50} (M)

TLE{1 pgimi} TLB {1 pgiml}



7712

WO 2019/225920 PCT/KR2019/005978
[S=4g]
TLR?S TLR7B TLR7 TLRS
600
£ d '!Qmmmw
500 ";

L6 secretion (pgimi)
g &

g

g

¢on - TACSaTACSaTACSa . TACS-s TACSaTACSa . TACS-aTACSaTACSa . TACS-aTACSaTACSa
(128 05) (50 {28 (@5 50 (12.5) 25y 50} {12.5) (26}  {50) (uwy

RE48 (1 pyg/ml) CLOTE (1 pgiml) G0 poimil) TLE (1 ugimi)

Day0 Dayt Day7

{ | I
T f Vaseline (42 mg) + 1P PBS (DMS0 2%)

PBS X
(OMSO - Sacrifice

2%}

(n=3)

*
k.

T IMQ cream (42 mg} + P PBS, MTX, TAC6-s {DMSO 2%)
o : Py

e re
s e e

PBS, -
MTX, TAC5-a
(OMSO 2%)




8/12

WO 2019/225920 PCT/KR2019/005978

MG i
50 nmol/ 100 nmollg 200 nmollg

pts el it e od ISR

9
3 | a1
g P BS
74 =e=MTX
P ']
® 81 —e-100
8 5 g D00
24
-
X
3 o
2 o
1 o
0 & o » &
0 1 4 5 6 7 ]

Treatment day



WO 2019/225920

9/12

PCT/KR2019/005978

6.20

0.18 4
0.18 4
0.14 4
0.12 4
0.10 4
0.08 -

Spleen weight (g)

0.06 -
5.04 4
8.02 4

0.00

ek i Eia

19

CON PBS MTX

TAC5-a
(50)

Y

TAC5-a
(100)

TAC5-a
(200} (nmol/g)

18 4
17
16
1%
14
13

i

Body welght {g)

1

10

Induction

b a7 -1
i PBE
124
- — 59
g 100
i 11]

%

*x

Thickness (um)
8

1 2 3 4

§

Treatment day

Epidermis

NC PBS MTX TACSa TACS5a
{100} (2003

250+

Thickness (ym

NC

PBS

MTX TAC5a TACS.a

{100)

{200} {nmollg)



10/12

PCT/KR2019/005978

WO 2019/225920

MTX

PBS

g)

It

TAC5-a
{200 nmo

{100 nmolig)

TACS-a

.

|

E

- -
o .

{200 nmol/g)

TACS-a

{100 nmolig)

TACS-a



11/12
WO 2019/225920 PCT/KR2019/005978

[5=6a]

C57BL6 MRU/Ipr.

Vehicle

[5=6bcd]
b c d
00000 - Anti-dsDNA IgG 30000 - 200000 Athumin
; 25000
80000 150000
2 50000 - 2 20000 2
15000 - 100000
2 40000 - -+ 3 To000 2
50000
20000 4 5000 1
" 1 0 v v 0 v
Vehicle TACS.a Vehicle TACS.a Vehicle JACSa
10 nmally 10 nmolig 10 nmolig
[5=6efg]
Lymph node
e f g
L H LB
% 0 100 8
= 40
300 6
22 3
5% 00 4
ég 10 100 b
E 2 o o ol
Vehicle TACS.a Vehicle TACS5.a Vehicle TACS5.a

10 nmollg 10 nmol/g 10 nmolfg



12/12

WO 2019/225920 PCT/KR2019/005978
[ % 6hij]
Spleen
h i i
. R TLR? » TLRY 7
2 10 10
g fg 8 15 3
55 6 10 6
<€ 4 4
£ 2 3 * 2 *
Vehicle TACS.a Vehicle TACS.a Vehicle TACS.a
10 nmolig 10 pmolig 10 nmolig
[56Kkl]
Kidney
H H
k I
1.2 - TLR7 1.2 4 IL-17
1 14
0.8 0.8 -
0.6 4 0.6 4
0.4 4 0.4 4
0.2 0.2 4
9 ¥ 1 e L) & ¥
Vehicle TACS.2 Vehicle TACS.a
10 nmol/g 10 nmol/g
[5=7]

TLR?

TLRE




INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2019/005978

A.  CLASSIFICATION OF SUBJECT MATTER
CG7p 213/72(2006.01, A6IK 31/44(28006.81 8, AcIP 37/06(2006.81}, AGIP 29/60(2006.61)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
CO7D 213/72; AGIK 31/4412; AGIK 31/4439; AGII 31/444; AGIP 25/16; AGIP 25/28; AGIP 35/00; COTD 213/73; COTD 401/04;

AGIP 37/00; AGIP 29/00

Korean utility models and applications for ufitity models: IPC as above
Japanese utility models and appt

ications {or utitity models: IPC as above

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

inflammatory disease

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

eKOMPASS (KIPO internal), STN (Registry, Caplus, Casreact, Marpat) & Keywords: toll-like receptor, antoimmune disease,

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X WO 2004-004720 A1 (ASTEX TECHNOLOGY LIMITED) 15 Jamuary 2004 1-4.6-G
See abstract; pages 67, 68; claims 1, 28-30; and table 1.

Y 5

Y RAQ, H. et al. Copper-Catalyzed Axvlation of Amines Using Diphenyl 5
Pyrrolidine-2-phosphonate as the New Ligand. The Journal of Organic Chemistry.
2005, vol. 70, pages §107-8109
See page 8107, right column; and tables [-3.

X WO 2005002673 A1 (ASTEX TECHNOLOGY LIMITED) 13 January 2005 1-4,6-9
Sec abstract; compound 1; pages 8, 77-78; the claims; and tabie 1.

X WO 2009-044160 A1 (SENEXIS LIMITED) 09 April 20609 1-3.6-%
See abstract; and claims -0,

A WO 2017-141927 Al (TAISHO PHARMACEUTICAL CO., LTD.) 24 August 2017 -9
See the entire docnment.

Further documents are listed in the continuation of Box C.

L]

E See patent family annex.

the priority date claimed

S ial ¢ ies of ci - s . N . . . ..
Special categories of cited documents: “T”  later document published after the international filing date or priority
“A”  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
“E”  earlier application or patent but published on or after the international  «X”  document of particular relevance; the claimed invention camot be
filing date considered novel or cannot be considered to involve an inventive
“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other .« _— B . : : :
: : Y” document of particular relevance; the claimed invention cannot be
special reason {as specified) - : : . :
’ ) o considered to involve an inventive step when the document is
“0”  document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
P”  document published prior to the international filing date but later than  «g»  4,cument member of the same patent family

Date of the actual completion of the international search

16 AUGUST 2019 (16.08.2019)

Date of mailing of the international search report

16 AUGUST 2019 (16.08.2019)

Name and mailing address of the ISA/KR

Korean Intellectual Propesty Office

Government Complex Dacjeon Building 4, 189, Cheongsa-ro, Seo-ga,
Dagieon, 35208, Republic of Korea

Facsimile No. +82-42-481-8578

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT

) S International application No.
Information on patent family members

PCT/KR2019/005978

Patent document Publication Patent family Publication

cited in search report date member date

WO 2004-004720 A1 15/01/2004 EF 1545523 A1 29/06/2005
JP 2005-538875 A 22/12/2005
US 2006-0063782 Al 23/03/2006

WO 2005-002673 A1 13/01/2005 None

WO 2009-044160 Al 09/04/2009 Gh 101888877 A 17/11/2010
EP 2205317 A1 14/07/2010
JP 2010-540609 A 24/12/2010
US 20100208328 A 25/1172010

WO 2017-141927 Al 2470872017 G 108802756 A 28/09/2018
EP 3418276 A1 26/12/2018
P 8311845 B2 18/04/2018

KR 10-2018-0100571 A 08/10/2018

Form PCT/ISA/210 (patent family annex) (January 2015)



SAZ9N

TAZANE LA PCT/KR2019/005978
A, ARl £IAEERFEASHERAPC)

CO07D 213/72(2006.01)i, A61K 31/44(2006.01)i, A61P 37/00(2006.01)i, A61P 29/00(2006.01)i

B. ZALE Eof
A HATH(FA S EFE 1A
CO7D 213/72; A61K 31/4412; A61K 31/4439; AG61K 31/444; A61P 25/16; AG1P 25/28; A61P 35/00; CO7D 213/73; CO7D

401/04; A61P 37/00; AGIP 29/00

b 7% Bk Sahe A 274 o9 o]
FHEEASA TR Y T AL TR AR H T A TRC
YREEHAGUNTR L AR BALSUSTR: 2AE Aozl /A IRC

Az o] B KAE ol EH o] 2 o] HHo] 0] | H G Mol F et HT))

ceKOMPASS(E-31 A W H-H A Al2=~®) SN (Registry, Caplus, Casreact, Marpat) & 719 =: E—FA83|
(toll-like receptor), AH7}H 9 ZZ (autoimmune disease), B=4 A& (inflammatory disease)

c. #EE™

7hellane]* AewdH W AE FHEIR = A 1A e A7y
X WO 2004-004720 A1 (ASTEX TECHNOLOGY LIMITED) 2004.01.15 1-4,6-9
Q.9 #Holx 67, 68; AT 1, 28-30; L ¥ 1 =
Y 5
Y RAO, H. 5, “Copper—catalyzed arylation of amines using diphenyl 5
pyrrolidine-2-phosphonate as the new ligand” |
The Journal of Organic Chemistry, 2005, 70, ¥o]*] 8107-8109
dolx] 8107, $AH; H # 13 F=.
X WO 2005-002673 A1 (ASTEX TECHNOLOGY LIMITED) 2005.01.13 1-4,6-9
aok ggE 1 delAl 8, 7778 AR R % 1 =,
X WO 2009-044160 A1 (SENEXIS LIMITED) 2009.04.09 1-3,6-9
sk % AT 1-10 A=,
A WO 2017-141927 A1 (TAISHO PHARMACEUTICAL CO., LTD.) 2017.08.24 1-9
AA T FAE.
F71 F3 o] (AN 71 A= o 9l ﬁ -5 55l #heh A E sl A S
199 £do] 52 _ _ ]
g EE SR e T ZAENY B 90 Fol TAE BHOw, F A5} FEH
‘A7 538 B E AoE nelk duAd esEL A g gy HoM WA IR AT Qe ol2 2 clda]) 919 2184
=g
“B” =99 EZYd s $AYs =94
BSOS SRR PSR M SASHY T i snauae ge v e pa shbnon 278 wae) 4
T8 EE IR gl dom 2
LAY F JEL A7GE BE B GE QSEEY FAY L, o o = ) o
L e e e s g e Y SR AL S 2 AT 2 s o)) e s 2
2gste A2 22T B A AP A A=A g
L AR Aol gl Aom B

FAFANRL A 25D

Al FA ] A 9 2
2019 082 16 (16.08.2019) 2019\ 08¥ 16Y (16.08.2019)
ISA/KR 7 @ ST 4 BRE:
5 5314
) o]714

Ae N5 +82-42-481-3353

A~ G +82-42-481-8578

221 PCT/ISA/210 (- WA -£A1) 2015 1€



s :

ool 04 A0 PCT/KR2019/005978
& O E =) -= i

jf;]{%é%"” A FA 08 E 5T 2

WO 2004-004720 Al 2004/01/15 EP 1545523 Al 2005/06/29
JP 2005-538975 A 2005/12/22
US 2006-0063782 Al 2006/03/23

WO 2005-002673 Al 2005/01/13 Re

WO 2009-044160 Al 2009/04/09 CN 101888877 A 2010/11/17
EP 2205317 Al 2010/07/14
JP 2010-540609 A 2010/12/24
US 2010-0298325 Al 2010/11/25

WO 2017-141927 Al 2017/08/24 CN 108602796 A 2018/09/28
EP 3418276 Al 2018/12/26
JP 6311845 B2 2018/04/18
KR 10-2018-0109871 A 2018/10/08

X2 PCT/ISA/210 (T]-3- 53] F718-4]) (20154 1€




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - claims
	Page 38 - claims
	Page 39 - claims
	Page 40 - claims
	Page 41 - claims
	Page 42 - claims
	Page 43 - claims
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - drawings
	Page 53 - drawings
	Page 54 - drawings
	Page 55 - drawings
	Page 56 - wo-search-report
	Page 57 - wo-search-report
	Page 58 - wo-search-report
	Page 59 - wo-search-report

