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(57) Abstract: The present invention relates to a novel use of
a thiourea derivative and, more specitically, to a pharmaceut-
ical composition for preventing or treating autoimmune dis-
eases comprising a thiourea derivative as an active ingredient.
The thiourea derivative according to the present invention can
inhibit the transcription of inflammatory genes such as TNF-
o, IL-1B, NOS2 and IL-6, and also can inhibit the activity or
production of Th17 and increase the activity or production of
a regulatory T cell (Treg). Thus, it is expected that the
thiourea derivative may be usefully used in a pharmaceutical
composition, a health food composition, etc. for the preven-
tion, improvement or treatment of various autoimmune dis-
eases including rheumatoid arthritis.
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714 & A ZA| Z oF 1§ 55 THF(Tetrahydrofuran, 20ml)S- v 2 €31, W5
B7E o] Q1™ Ti(OiPr),(2.72ml, 9.28mmol)& {0 A #5F Al FH Th TLC 2ol A
7120] T gloi AW wkg 8718 A A9 7,

AU H 28] =dlo] = (103mg, 2.73mmol) E W =T} T1E] Efo] =g Al o]
b= T2 E E(5129mg, 2mmol) E A AT (781 37%)

'H-NMR (300MHZ, CDC13) 68.67-8.65(d, J = 5.0 Hz, 1H), 7.95-7.92(d, ] = 8.2 Hz,
2H), 7.78-7.68(m, 2H), 7.42-7.39(d, J = 8.0 Hz, 2H), 7.21(s, 1H), 4.71(s,2H), 2.99¢(s,
3H)

1-2. 1-(4-914 = Al 2)-3- 1] & _thiourea(JC1-40) A &=

& o}l 81524 A (leq)oll DMF & v 3}ell TEA(TriEthylAmine, 1.2eq)
4- qﬂﬁiﬂqﬂ@ﬁ]g}olti 1<4_O_§,_ a].g}oﬂq_ TLC A]—oﬂ 210] Oio.]z]_
2Rl -, DMFE 93 th 1 % oldolA el o] ER A g 3 B ef]lS AF-§-3}of
Aojdl = Zhehgbsto] A& AR Ae] ARvfE T334kl
ol A E| 0] E =3:1)E A A5t =gk 2] 314](202.7mg, 0.7 lmmol) S A St}
(5751 30%)

'H-NMR (300MHZ, CD30D) §7.44-7.28 (m, 5H), 7.23-7.20(d, J = 8.4 Hz, 2H),
6.98-6.94(m, 2H), 5.07(s, 2H), 4.55(s, 2H), 2.82(s, 3H)

1-3. 1-(4-] = Al -l 2)-3-W Bl thiourea(JC1-42) A &
e ol A8l 4 9d(leq)©l DMF -8-v]| &}l TEA(TriEthylAmine, 1.2eq)

4-F Az eto] =& W2 2, aRkeGITE TLC Aol 712 o] gl 3& g2l
%, DMFE J3lth 7L F ool AlHo| ER 3|4 g & Ea‘rﬂ% AF-8-5o
Aol F kT dste] 2 A2 Ay a=afE 1 a) @ik g
ol e o] E = 3:1)E AN &Fo] ek 314](178.9mg, 0.66mmol) =
DA (51 65%)

'H-NMR (300MHZ, CDCI3) §7.33-7.23 (m, 4H), 7.11-7.06(m, 1H), 6.98-6.92(m,
4H), 4.62(s, 2H), 2.96-2.94(d, J= 4.6 Hz, 3H)

"‘/\10112 T A A SE Al E o M Bl e ol B A A REA HAL A
F o) 2] Al 325 Raw 264.7 (ATCC TIB-71)3= ATCC (American Type Culture
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10

Collection) = FE] 791 8} TF Raw264.7 A 3£ (2X105 A 32/€)E 6-4 vl &

] F o) % F3}aL, 10% FBS (fetal bovine serum)E $F-F-5F= DMEM (Dulbecco's

modified Eagle's medium) Wl %] o] A 3} & <F W] &F 3} 3 T Raw 264.7 M| 3£+ 5%

CO, R 95% 5715 Aoz g &= 7104 37°C2 FA & AT vl 4 -,

A 3 & 50 ng/m12] LPS (Lipopolysaccharide) 2} 20 uM 2] JC1-40-8- 24 A {H

] 2] 8} 1 T}, Real-time PCR (real-time reverse transcriptase-polymerase chain

reaction; A% T g A AHHk-) FAAH o 7 FrlEl A~ AA G S A 7] =

3 Z v} &<l TNF-a, NOS2, IL-1pB, IL-62] mRNA 2] 2& F &5 A3} o)
1 A9 & 1o YERd vlek o], JC1-40S A 2] 51 3E vl Raw 264.7

2] M| £ A 9 F Fko] To] 8= TNF-a, NOS2, IL-1p 2 IL-69] A A}SEo]

ZFax]i= AL B8t 4= 99T}

N =

i
0
32

AA A 3 12 Ak v} T T A Mol E] @ f-Elof B A
AR AAL A &3 Sl

A5 7~8 T8 ¥ C57BL/6 =7 vh-9-2= 9] peritoneal T2} Al 25 2] 8lo] 24-4
] ol 1X106 Al 3=/ 2 7 <& 331, 10% FBS (fetal bovine serum)& $H-8}5=

u

i

RPMI1640 1l A] ol A 4A] 7k vl 5} $1 T}, Peritoneal T 2 Al 3£ 1l ¥ < of] 10 ng/ml
LPSS} 20 uM JC1-40 3= JC1-425 242 A1 vl =2 244 71 A 2] 8h gl ot
o]l peritoneal 4 Al £3= 5% CO, R 95% & 715 A8 35 &2 7] A
37°CE FAI 8T

W 4], Real-time PCR (real-time reverse transcriptase-polymerase chain reaction;
AEF TR AN SAAH R FrtE s A He FEATE 9
"}A &<l TNF-a, NOS2, IL-1B, IL-62] mRNAS] H&d G5 & 4313tk 1
A}, 5 20 Wb vle} 7o), JC1-40 = JC1-425 A28l g W 57 1
2] A FEof| A 9 F-abof] #o] 8= TNF-a, NOS2, IL-1f 2 IL-62] mRNA 29|

S = A~
dads gdd 5 Al

o

F7HA 0.2, ol & A Foll A M1 A 2] H3tE M1 34 77 Q1 PE-CD8O0
antibody (ebioscience)E 3041t incubationA] 71 = A 3 -4 H & A] 55Tl
1A, &30 ERL vef gho], th A A5 JCI-402. 2 A 252 1, Ml
371 A& gl

‘L,
O

AA A 4. 12 i g vp- 2 H I o A A oA E]Q S-#o) A S M2
FAE FAA AL =X a9 g2l

AT 7~8 8 ¥ C57BL/6 77 7}$-2=9] peritoneal T 2] A £ & F-] 1] 24-2
] ol 1X106 Al 3=/ 2 7 <& 331, 10% FBS (fetal bovine serum)& $H-8}5=
RPMI1640 1| 2] of] A 4] 7} 1] 95} S T}, Peritoneal T 2] Al 3£ w1l ¥ <l o] 20 ng/ml
IL-42} 20 uM JC1-40 T=+= JC1-425 242 A ¥ vhoh 22 244 7 A 2] 8 it

Real-time PCR (real-time reverse transcriptase-polymerase chain reaction; % &
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11
=3 g quHH}_O_) =] /HHJ O 2 Fulgl A AA S FHA 7] = M2 B &=
ntA E91 1L-10, Argl, Retnla 2 CD2062] mRNA 2] W&l 45 S35} o)
ol uj, peritoneal T2 Al Z+= 5% CO, & 95% &7 & FAl5t+ g5 2710l A

37°CE A48}l

127, & da F = 4bol] YER vBFe} o], JC1-40 = JC1-428 A H5HS S
o] 57 U] D2 A 2Tl A F9d Froll el EF= IL-10, Argl, Retnla 2 CD2062]
AAERo] T2 & &0 5= U

AA A5 THE AEFAAM Bl Q- ¢eof frAlo] Thi7 #3F FI-17 FH]
AA &t 52l

F T A 3E EL4 M X (5X105 Al E/4)E 24-4 vl <F ] 5 of] A E5FaL, 20 uM <]
JC1-40< 24X 7t 21 A 2] 5ol 10% FBSE ﬂ% S}= RPMI1640 Wi %] o] A &}
&k okl EL4 Al 3= 5% CO, 2 95% 3715 f-A18H= ¢+
ge-710 A 37°CE A 8T vl %, Al3EE Th17 W3} 271 (anti-CD3 &4
0.5ug/mL, anti-CD28 &} A| 1ug/mL, TGF-B 2ng/ml, IL-6 20ng/ml, anti-IL-4 10ug/ml,
anti-IFN-y 10ug/ml) }el] 48A| I+ vl] 45} 91 T}, Real-time PCR (real-time reverse
transcriptase-polymerase chain reaction; 4 & T3¢ a4 A48-§) HAAHo 2
JC1-40 24 34=&A| ! RORas} FrtE| 2= R A& FEA7]= 95 A
IL-17¢] mRNA2| B3l =& S48

“1 A, & 5a0] YeRY vEe} 2Eo], JC1-408 A E]5H1& Wl 378 A RORa
AAR LA S7ESFIL-17 AAF 2 A A4S gQled 5= AT 3 IC1-40 # & ol
9]3l] Th17 &4-& A ANA 7] = Trege] th 3 U A Foxp3 9] W& o] F7hsh=
A2 el 2310 mget Al ol &go] A8 A (anti-CD4-FITC,
anti-CD25-APC, anti-Foxp3-PE) 4 & & %4 dn| 4 #2-& Z38 g5ttt
(5% 5b =),

DA 6. 12} v Sl w92 WA TA F oM B @ -#lof F-5= A 9] Thl17 31
HIL-17 78] A 5 9 &<l

A5 7-8 T8 ¥ C57BL/6 74 vh§-222] B o] CD4+ T Al 25 -] 5o
48- v 7]l 5X10° A /A= &3kl 55 E JC1-40 (0.1, 0.5, 10 F 50 uM)=
24X 3F A A 2] 8Fe] 10% FBS (fetal bovme serum)= $F-7-3F+= RPMI1640 1l &) of] A
SHF B ok v sk} vl -, Al EE Th17 %3} 27 (anti-CD3 &4 0.5ug/mL,
anti-CD28 A 1ug/mL, TGF-B 2ng/ml, IL-6 20ng/ml, anti-IL-4 10ug/ml, anti-IFN-y
10ug/ml) stell 3 E v Fatgltt. o] 3, A EE X 051 FA X H-415 913l FACs
buffer= A 2} g 5, v] 5014 A& A A87] #8l 4°Coll M 15% 7t
blocking3}al, Al 3 ¥ vl Q1 CD4¢ll t gt 314 (anti-CD4-PerCP)E- % a1
4°Coll A 3033t HE-3-3F H perm wash bufferZ A % 3} 31 T}, Cytofix/cytoperm
98 4°Coll A 2057t 213 &+ = perm wash buffer® A 2 &9 ¢}, Anti-IL-17
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PEE % il 4°Cel| A 3013— ZF bS8 5] perm wash buffer= 4| 2 8} 1T}, ¢ A 0]
B AE WEE FAFE EAE e Ao

1A 5 6adl UrE‘rLH nlo} 7o), JC1-40.0. 5 A 2] 89S u), Th175 H3he
IL-17 ¥ Al E 2] ol A& 293 5= AU

F7FA o 72 JC1-400] A 2] ¥ Th17 Al £ 9] 8l o A=l 7 o} sandwich ELISA
& o] &35t IL-179 & AT o] & A&l A 96 E# o] B9
24 anti-IL-17-8 2ug/mL © & A 8] slo] 4°Co| A k) wh-3-A] 7] o whg-
28N (1% BSA/PBST) 2.2 H| &o] 24 A& A AT} o] & IL-17<
124 AL 8] A 5lo] standard 2 ARG o, Al L AFE NS W ar A 2o A
2A 7t 59 HES A F T, o] %, biotinylated anti-TL-17-8 2] 7k 59t 41 2ol A]
HE-S- Al 71 3 43] M| A 3 t}5-, ExtraAvidin-Alkaline Phosphatase conjugate S
8| A ste] F7hskal Aol A 241 1F F<t jE-g-A| 31T} ©] %, PNPP/DEA & &
w93k 5405 nm oM SRS A3 T

1 A, = ebell YERA vhel 21o), JC1-400 2 A 2] el W], v Fl o=

g IL-17 S A o] o] & Bl e S g9t

_40[‘

AAd] 7. 91 vk % wbal M ETHPBMC)oNA Bl @ --#loF §- %A 2] Thi7 ¥-3}
D IL-17 78] A G5 89l

7178%1 PBMC(peripheral blood mononuclear cell)©ll A CD4+ cells-& 2] 5}
JC1-40-8 55 H(10,20 2 40 uM) & A A 2] 8+ H, Th17 ¥-3} A3} (anti-CD3
0.5/g/ml, anti-CD28 0.5 pg/ml, anti-IFN-y 10 xg/ml, anti-IL-4 10 yg/ml, IL-6
20ng/ml, IL-1f 20 ng/ml)°l] 3 11 vl F&} A th. o] & A| 3ol A Th17 (anti IL-17 PE)
2 Treg (Anti Foxp3-FITC)2] & & A L WA H o 2 gQl& ) gt ol &
FE Al A IL—179] %< ELISA 5453t

1 AT, 5 7a R 7bol] VFER BRe} o], 13 WA @S A5 JC1-400. %
A2 e = HH Th172 2 %33 IL-17 FA) T A E= A A, Treg o 2
w3k A 3 (FOXP3 7)Y 42 57Hes gl e = et

AA A8 Elg%aﬂ ol frAo] RFANE B3} x4 &3 g9l

71791 PBMCE 3] M-CSF (25 ng/ml)E 34 7+ 2} =5} o] whZ A4
AgA 2 H3HA Ziﬂ}. 32 5 WA 23 T M-CSF (25 ng/ml), RANKL (30 ng/ml)
2 JC1-40 (10, 20, 40 iM)= &%= & 2p=sto] 3k i oFebglar, Al o] #-3}
FEE HEsh 3 et HHZ] gk FAF XFL% Z1 s,

W3hE A EZFE RNAE slo] cDNA A 5 spa Al 32 #3517 1<l
Cathepsin K-‘ﬂr TRAP mRNA %Eﬂ_ H 3} = real-time PCRE +4135} 93 ¢}

1 AF, % 8a 2 5 8boll LEFI ule} 7o) JC1-402 A g3 S |, A X
23l 74y 0];{},] kg o] 8018 o 7 7k 4~¥ S gold 4= 9t}
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[116]

[117] Ao 9. #AS =579 (type Il collagen-induced arthritis-CIA) %l 4]
El o --#ol Ao #a AA &7 5l

[118] A% 6 7% ¥ DBA % w}§-2=0|] CFA (chondrex)®ll emulsified¥ bovine CII
(chondrex) & 3L, 1590 Hol Al A £ 3ko] Fubel 2 B S
stk A o] F 5233 A]£ 22 0.5% CMC (carboxymethyl cellulose)©]]
0} = JC1-40E 10 mg/kg 2.2 7 - F-o 83l th. UM A 7172 0.5% CMC
vehicleZ} ¥A] 272 2 5 mg/kg Enbrels -2 W2 o2 T3t 4
A 3lko] Yeld 7l A 4 8] 55 incidence 2 $H4FsF A1, TG o A&
WAl 2] 84 0 5 AALSe] A o] X3 HEE score® ALY ZF 15719
TAE 2 a9 Ao A E vl it A= 9 S Agke] 3
AT ]l h92e] B MU febo Aol o) we] 9]¢
T 2 A AR & A4 AE v = QAT AAE A S
B 7bstsl et

[119] 2 A3 =99 Yetdl upel o], CIA F& FHo A JC1-40 7ol = e §le
incidence®} score & F.F A A5 21 o] = A ol A A A 2 AR Y= F{elE] A~
A X 5 A Q] Enbrel 2.t} §-578F & 75 YEF LT

A
7

[120]
[121]  A%3 2 uhge] Hye oA 93 2o n), 2 uhgo] &ahiz 7]
7 X Z]

[122] ¥ ol A= de FAAe] AALE AAsta
A
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AT

[ 1] 317] Al 12 BA ¥ = 33 E i o] 9] ofA| et A o7 & 875
P FEAAT O FoshE, AP A S o = A =58 oFsH4
E.
(4] 1]

R

o714, R 9|5 A1 7], WA S A 7] H=i= 9] g v d 7] o]t}

7821 Al lofA,
A7 A7FH A A FatEl A~ #A Q] A BEd, 1A, A 9%
7 3}5+(systemic scleroderma), 73 ¥} (sclerosis), THA 74 85+, &4 54
A2 3} 3 29 (crohn's disease), 5 L EFY I B 0 & o] Fo] 3]
TORPE JEEE S SR &=, 2 E.

7873 3] A&l oA,

7] ZAEL Th17 Al WA S A ek A4S EH o= dhi=

—
o
=

[7d - 4]

H
oo
o
x0 ¢
2
Y

[7d -3} 5]

H
ot
2
32
2
X

73 6]
7] Z2A 22 1L-10, Argl, Retnla B3 CD206 F- 4 #}2] 93]S
A= AE 5F o= sk, 2=

(3737 A1 2AES QA Folat= @A S £3eh=, A7k

18

25k9]

A= &

H

78] Arde 2= ArAY A

r U
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i Observations where unity of invention is lacking {Continuation of temw 3 of first sheet)
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Remark on Protest

his International Searching Authority found multiple inventions 1o this international application, as follows:

As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

As only some of the required additional search fees were timely paid by the applicant, this international search report covers

only those claims for which fees were paid, specifically claims Nos.:

No required additional search fees were tirnely paid by the applicant. Consequently, this intemational search report is
restricted to the invention first mentioned in the claims; it is covered by claius Nos.:

The additional search fees were accompanied by the applicant’s
payment of a protest fee,

protest and, where applicable, the

The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

L1 L

Neo protest accompanied the payment of additional search fees.
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