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= <19>

N-(5-(Hl A 5 A])-3,4,6- Echol vl E 9] 2] | -2-)-3- vl & Wl 255 &-2- 7 Abwt o] =
<20>

N-(5-(1 2 2-A])-3,4,6- E ko] v &l 1] 2] Y-2-2 )il 2 [b] E] @ #-2-7}F Al o] =
21>

N-(5-(1 2 & A))-3,4,6-Ectol v & 3] 2] W 2-2)-3-F 2 2 Wl Z[b] E] & #-2-7} A}
alo] = <22

N-(5-(H1 2 & A])-3,4,6- Ecbol v 3 2] ©2-9)-3- 5 2 Rl 2 [b]
o] = <23>

N-(5-(l A5 A])-3,4.6- Edfol v d 7] 2] | 2-)-3-F 2 2 -6-v| & Wil Z[b] E] 2 #-2-
FHEA L O] = <24>

N-G5-(E S A)-3,4,6-Eeto| W d ] 2] T.2-A)-3-F 2 2-6-ZF 2L 2 Z[b]E| &
H-2-FFE APt o] = <25

N-(5-(EFA-3,4,6- E o] v d 3] 2] H-2-9)-3,6-TFo] 2 2l 2 [b]H] 2. #-2-
FHE Aol =) <26>

N-(5-(1 2 & A])-3,4,6- Eeto| v & 7] 2] ©1.2-2)-3-F 2 2 -6-v| 5 A Wl Z[b] E] 2 9-
2-FHE A Lo 2 <27>

N-(5-8to] =5 A|-3.4,6-E glo] v & 7] 2] H1-2-)- 1H- 1 & -2-7H5 Al o] =5 <28>
N-(5-8Fo]| =5A]-3,4,6- Ectol v & 7] 2] ©1-2-)- 1-¥ & -1H- Q1 &= -2-7F 5 Apf o] =2
<29>

7-H 2 W N-(5-3to] =5-A]-3 4,6- Ectol vl &l 9] 2] | -2-2)-1H- ¢l =-2- 7 At o]

iuj
to
e
1
Ny
-
A

>
et

=
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= <30>

6-F E 2 -N-(5-3t0] =5 A3 4,6-E gol v & 3] 2] T -2-2)- 1H- Q1 &-2-7F AL o
= 31>

6-H & W _N-(5-3t0] =5 4] -3 4,6- E go] v & 9] 2] ©-2-2)- 1H- Q1 5-2-7F AL o]
=, <32>

5-3 F L E-N-(5-8Fo] =5 A]-3.4,6- E o] v € 3] 2] T1-2-9)-1H- Q15 -2- 75 Ak vf
o] = <33>

5-H 2 F.N-(5-3t 0] =5A]-3,4,6- E¢}o] v & 7] 2] ©-2-91)- 1H- 1 &-2- 75 A} o]
= <34>

5-FHEE-N(5-8t0] E5A-3,4,6- Ecto] v & 7] 2] € -2-¢])- 1H- 91 &= -2-7H= Al o]
=, <35>

N-(5-8lo] =5 A|-3,4,6- Egto] v & 7] 2] -2-¢)-5-w &l - | H-¢1 E-2- M5 Al o] =
<36>

N-(5-3to] =5 A]-3 4,6-Eglo| v & 7] 2] H-2-)-5(Egho] 5 2 2 v €)-1H-2!
E ) 7ML A}alol = <37>

N-(5-8Fo]| =5 A]-3.4,6-Ecfo v € 3] 2] H-2-)-5-(Eg}o]| &F L 2 || F A))-1H-
l&-2-7H3ARTEO] 5 <38>

N-(5-8Fo] E5A]-3,4,6-E cho] v & 3] 2] | -2-)-6-1] 5 A]-1H- Q1 &-2-7H5 Abwt o]
= <39>

N-(5-3to] =5 A]-3 4,6- Ecto] v & 9] 2] ©-2-)-5-1] - A] - |H-Q1 & -2-7H5 Apw o]
= <40>

N-(5-8lo] =5 A]-3,4,6- E2}o] v & 7] 2] ©1-2-Y)-5,6- T} O] | H- A - 1H-Q & -2-7H%
Alabol = <41>

N-(5-3Fo] =5 A]-3,4,6-Edto] v & 3] ] d-2- A )yHl 2= 57 &-2-7Hg Apwfo] = <42>
5-E 2 E-N-(5-3to] =5 A]-3,4,6-E o] v d 1] 2] T -2- Uyl 2 35 2-2- 7 He ALt o]
= <43>

5-H 2 _N-(5-3to] =5 A]-3,4,6-E o] v & 1] 2] T -2- )yl 2 55 &-2- 7 H ALt o]
= <44>

N-(5-8to] =5 A]-3.4,6- E gto] v & 7] 2] ©1-2-)-7- W 5 A ¥l 2 55 - 2- 7 H ALt o]
= <45>

N-(5-8to] =5 A]-3.4,6- E kol v & 7] 2] ©1-2-)-3- W & Wl 2 57 & 2- 7 Al o] =
; <46>

N-(5-3f0] =5 A]-3,4,6-E g}o] v & 7] 2] ©1-2- 2yl Z2[b] ] Q.4 -2-7H 5 Apwfo] =
<47>

3-ER2EN-(5-3F0] EFA]-3,4,6- Ecto] v & I 2] W-2-2 )il Z[b] E] & #-2- 7} A}
o] = <48>

3-H 2 N-(5-3F°0] =5 A]-3,4,6- Ecto] v & 7] 2] T -2- )il 2 [b] E] & 3 -2-7F 5 A}
nho] =5 <49>

=

e,
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3-2 R 2-N-(5-3t0| E5A]-3,4,6- Ectol W d 9] ] -2-2)-6- vl & wil 2 [b] ¥] 2.2
-FHrAbERO] 2 <50>
3EFERECEFOE NSO EFA34,6-Etol v 2] d-2- )yl Z[b] E]
H-2-7FE Aol = <51
3,6-THo] S 2 2-N-(5-3F o] =5 A]-3.4,6- E eho] v € 9] 2] | -2- )l 2 [b] E] . 3-2-
FHEARROl £ <52>
3-2 2 EN-(5-3t0] =5 A]-3,4,6- E 2ho] vl & 7] 2] 1 -2-9)-6- 1| 55 A Hl Z [b] E] 2 %
FHE Aol = <53>
3-HFEE-6-EFLEN(5-HFA-3,4,6- Ecto] W€ 7] 2] T -2- )yl £ [b] E] 2. 712
-FHE AR <54
3-EHEE6-FFLEN(5-H 5 A-3,4,6-Eto] v 7] 2] | -2-2)-N-v| & wll = [b]
E] @ #-2-7HEAbko] 1 <555
3-EFEE-6-FF LE-N-(5-2-(O) AZEF o] 1r)-2-5 Ao FA])-3,4,6- Eefo]
gy 2 ©-2-d) il £ [b]E] @ Hl-2-7HF Abrko] = <56>
~EEEN(5-2-(AFo] R EZZ Fol| 1) 2-5 Ao HA])-3,4,6- E efo] W E 1] 2]
-2-2)-6-ZF L M Z[b]E] & #-2-7F5 Abbo] =5 <57>
3-F 2 E-N-(5-2-(AFol F 28 A o} In)-2-5 4 o FA])-3,4,6- Eefol vl & v 2] .-
2-)-6-ZFQ 2 W Z[b]E] Q F-2-7H5 Alrfo] =5 <58>
N-(53-2-(fl A o} 1] 1).2- 2 40| B A])-3 4,6- Ectol W& v 2] W 2-)-3- F 2 2 6-
ZF 2 Z[b]H 3-2- 7 Alato] B <59>
3ﬁ§§6§$3iN646Eﬂﬂ]-5@ﬁ¢Q@M¥Wb¥ﬂ Ah¥
Ayl 2 [b]E] &3 -2-7H Al o] = <60>
G&%ii#é?gi@+mﬂgﬂ%ﬂ%4ﬂEMAiEﬂﬂﬂ%ﬂﬂﬂ&
A Wzl o] E; <61>
6-3-FRE-6-ZF Q2 WM Z[b]E] L A-2-FHA] E).2.4,5-E gho| €l 1] 2] T -3-
U 4-ZF B2 E Ol E; <62>
6-(3-F R &-6-ZF . Wl Z[b]E] Q #H-2-7} A 1| 5).2 4 5- E d}o] v €l 7] 2] &l -3-

to

=

=

A 3-H| E A Ml Zof| o] E: <63>
6-(3- R 2-6-ZF L2 WZ[b]E| L H-2-7H5 A 5)-2,4,5- E efo] v & 7] 2] T-3-
A 4-v| B Al Zof| o] B <64>

6-(3-F R 6-ZF 0 ZMZ[b]E] S 3 -2-FFEAM] 5)-2.4,5-E gfo] v € 7] 2] Tl -3-
A 5-ZF L2 FE Yo E; <65>
6-(3-F R 2-6-ZFQ 2 WMZ[b]E] QL HA-2-7FEA 1 52 4,5-E go| W € 1] 2] ¥-3-
A 6-ZFLEYIAE| Yo E; <66>
6-(3-F ZZ-6-5F L ZWIZ[b]E] L H-2- 75 AL 2)-2.4,5- E g} o] v €l 7] 2] | -3-
Q 5. ZFRE B2 ol E; <67>
6-(3-F R E2-6-Z F L EMZ[b]H 2M-2-7HF A )-2,4,5-E ¢fo] v & 1] 2] T -3-
A 6-F 22T FE o] E; <68>
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[103]
[104]

[105]

[106]

6-3-F R E-6-FF L EWA[b]E] L 3-2-7HFAM] 12)-2,4 5- E dto] v & ] 2] | -3-
2 (3r,5r,7r)-oF}ahE| Q1-1-7HEA] F] o) E: <69>

6-3-FRE-6-ZFQ 2 X[b]E] L HA-2-FF AL 5)-2.4,5-E gho| v €l 1] 2] ! -3-
d BEH 4B O E,

m ™o

el ] shekA 12 A H = e oA o R 38T e e
GHE A = e, o Rz of oA 0 7 5] §71e & 2] Ak(free acid)©]
ofsll FAH AL 7 o] F-&BFTh A 72 1Ak, AL QIAE, AL
H#gbant, 8 B3k, ol At ofRIAl 53 & T4k, A B
A H7tE Aol E, v d-A e Aol o] E, sto] =5 A] &7biofo] E B
Azt Lol o) B, kS Abw, AW R U dS dEAT s 22 54
F713 Bl & F R ZolH EAL obAlH| o] E, ok 2] Rl -l 4k, A at, whe Q1A
=720k, IR EAY, 4- 5 F A EA4L, S ek S g
F71A o 2R E] =t} o] 2] dh kel A o g il oo FHEE Ao E,
2 v o] E, ute]du| o] E, dufo]l E, nlo] dulo] E, YEH O E, X 30| E,
Brato]l =27 £ o) E tlsto] =& ¥ A o] E, WELE A o] E

o

V2 EdolE FRelo|E, HEnlo] 2 ofo] Qo] =, HFQ gfo| =,
ol Hlol E, L2 3] QYo E, HF}mof|o| E, F}ZH | o] E, oA H Y ol E,
EHo|E o] ARE|H O E, JIZHolE e o|E, XIS o E,
S ol E, wa o] E, Aol E, g o] E, AlulA o] E, Frl o] E,
ool E HEl] 4-T] Qofo] E, dlAik.1,6-T] Qof|o| E, Wl o o] E,
Zz o) E Wemzo|olE tJUER Mz ol E,
sto] =g Al o] E, Wl FA Ml ol o] E, et o] E H ey ol E,
HAAZY o E EZAAFYoE, F2aHAdTYolE, FAAMHFTY ol E,
A dolAH o E, fd X2 Qo] E, ddRE| o E A EH | E, FHo|E,
B-stol =S A FH Y ol E, S8 F ol E, ol E, BEY|E,
e F ol E L2 g F o] E X eal |- o] E,
Uzed o dxyolE wtdgo) E 58 ¥¢3it)

2 o] M2 A RIS A o R AxT S glon, o & B
shela] 19] 545 vgE, o gk, ol A &, vlE flE 20| =, oA B
S 2L gl Hola f714F B F71ARE vhsle]l A" A E
A3, A=A A A zstA, ul e} ko] AbS et T /e 1A
Fr718 v stoll A AASIAAA A x5 At

ESH A7 & ARl oFst A 0 R 5 85 e 34 vHE 5 . &g

T

T4 ET UL ERS Qe ol 5Y ST R A Aol 74 FAeE
wi del ERE SASE 89 S a5, vl e S5 E A
o7, o ol g ik 712N A DTk oW, FHY O BE ER, LF EE
L4r91& AshE Aol Aok H s w0l theahz e A2y
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[107]

[108]
[109]

[110]
[111]

[112]
[113]

[114]
[115]

[116]

[117]

[118]

[119]
[120]

4o "3} & (hydrate)"-2 Y] & %] & AF{1= (non-covalent intermolecpLar
force)oll 2]l A3+ 3}5F =4 (stoichiometric) B+

H] 5} 8} 9k & 2 (non-stoichiometric) 2] =& ¥ 35Fal Q= & vy o] §13=
T A s ofu] gt &g o] ] kel 12 BAEHE ﬂﬂ 9

ofo
=2
fr
-z
o,
o r].u:
i
o
(o]
O
N
L)
e
Z
HU
1:k
>,
)
rir
i%
m°l'
Mn
o
o,
o
oX o
()
__).4_:{4
32
rir

8of "ol A Al(isomer)" 3= T UG 82| = A S TPA AR 4] i
Ol A A 0 & rhE B why o] 313 = 1719 05% H]ﬁh‘/} ol 2] g
o] Al A A of] = =W o] A A A (tautomer) 52 TF
S A R oL, S1stol AL A £9 1
o]/ d A A, @3} o] A A Al (enantiomer) 7} B EFE T o] & FE o] A 2
A9 EREE A B el o) LA

Fgo] mhE Beh 12 EAHE SRS 5] 0
o Azl uheh A 2% 5 glont ol el
W, 7} Az gl Ael ) Bel el g A 5 qle,
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6 7
6 7 o g 1 R?
E ] RS oA R \/ i A RS
g * \ R T RONTNTY
Re7SNTONH RY R R*
R’ID RZ R3 R? -

[121]
[122]

[123]
[124]

[125]
[126]

[127]

[128]

[129]

[130]
[131]

(7] A 10 A,
ARLR%LRYR%R%RERT,RE R, W RO 7] 35814 104 4 o] 3 vl o)
).

EAH = sh2 o] ofyla} shohA

7] HkS 2] 2 302 FAHE
81589 Clo] W-stol, haha] 12 H A5 obvtol = gl YW SF RS
A2 o, 47 WA G4 del Selzl Y-S AT 5
glom], gl wrg o] 44| ool whel Al 23 5 Qo o] = A W, oo
45 A opr)
¥ogol] uhE 3}8b4 1R BAHE SRS, 5171 w4 20] thehul vhsh
2ol

ﬂﬁﬂ4iqu4 ﬂ 2-1 B (e A 1),
§71 A 10 L2 3heh A 4 1ﬂfﬂﬁggai§a%%qﬁg@q

2 RAIEE ﬂ%’ige ziuoP 74](*474] 2); 2
/?3]' | ©A 2014 D2 3}82] laR BA ¥ = 3= 3}eh 2] 508 HAE =
SRHE& RHEAIA 38H2] 1bE B = SeHE S Az dA(GHA 3),E
Egbeh= A7) sheb] 12 BAE = St e Alxy o2 Alxdd 5 Qth
[ 2]
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1|DG1 R?
(@] [e) RS
FI’G1 R’ R RS | x 0
0 R® Cl P RS>
3 + \ n  —= RN \A
10
ROSNTNH R step 1 R R
10 2 3
R R R R2 RS
2a 3 4
R7 R R
|
8 8
HO|\RO R6.x O|\RO
R ONZ N AR > RN N AR
—_— —_—
b0 |l o
step 2 R R R step 3 R R R*
R2 R? R2 R?
1a 1b

[132]
[133]

[134]
[135]

[136]

[137]
[138]
[139]

[140]

(371 B4 2001 A,
A,R,R?R3%R%R5%R6R7,RE RO H RO 7] 3}

Z ¥, R0 481 A= Al ska

(

s 10049 4 ©] @ v o}

81814 1ag EAH = S FES R o] £49l 84 19] §EA o] 2
8514 b TAHE HEE L Reol 5290 A58 A G 234 19]

52 A o] a1

PG & o} M€ (Ac), Wl (Bz), ¥1Z (Bn), " € E] . W€ o] ] (Methylthiomethyl
ether), MEM(-Methoxyethoxymethyl ether), DMT(Dimethoxytrityl,
[bis-(4-methoxyphenyl)phenylmethyl]), MOM(Methoxymethyl ether),
MMT(Methoxytrityl [(4-methoxyphenyl)diphenylmethyl]), PMP(p-Methoxybenzyl
ether), Piv(Pivaloyl), THP(Tetrahydropyranyl), THF(Tetrahydrofuran) 2
Trityl(triphenylmethyl, Tr)Z o] Fo A= 7w Q2 M ¥ = d a7 &
H&7]ela;

X3z ZR ol th.

A7) A 201 WA 12, B84 20 A SR o o}l 23y
308 FAHE B2 clol whgstel, 914 48 FA 5 ohvbo] = Aol
Y9 GBS AT 5 9o, 7] WA Gl del Feld Py
g 5 glon], Bl Wiy ol WA ool mhek A2 A ot ol e
ofel G4 H = A& opti,

7] Whg4 204 ) 23, Bheta) 4% HAIEE SR ) dug nEY|E
AAs] 3o la% BAHE 9 HFES AxsE WAR, G2
BETIE AAR 5 i T W) ok AT 5 glor], By v
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shefo] =7k vk
7] A

s}

71 3t

T
T+

).
of A efol] ute} A =T

/E}-

>

shiHe ol
KR
T

al

.

2004 ©@A 3L, 3}8H2 laE
Al ¥ =
e =
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[141]
[142]
[143]

i

ol

o
Ho

ol
il

0

7A

N
"
or

TNF-o =3 IL-6°] 2]

[}

L

71 =

[144]

g obry, dignte)

]

TV

\WO

AVFA 219, el o] s

T -5],]4,0

of 1

1

RN

A (pouchitis), 4~ &}

fez]
EELE

[e)

a0

]

[147]
[148]

12 FA =

84

2=l A, 71 3}

o4

&7

W}

u}

mo
=

il

)

79l

ﬁo

H]
A3A,

1
1.

Ry

o], B} vt

2~ 0] 1=
T

o Folg

o

o2l 7kA] Al

Al

0|

A, o

Eay

=]

A, SHA, AbA), 2 H A A5 A
8 Q 2 (sucrose) £ T E 2 ~(lactose), A el 58 4] o]

1.

A A ol +=

AT}, A A 5t
A
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[149]
[150]

[151]
[152]

[153]

[154]
[155]

AR E WG 2P A o] glo) 2elobl vk 1, B 53} e
S5 AFSECL AT ECIE AT o gAA 2= DA, HEA, FA,
AGA ol Y= E3 W< SAA 2, 9915 sheka o] 9l

>
ofo
0
rir

g =
St} B A5 0] 2 9@ A= AEE 89, 054 g A, AEA, §47}
Eahich w548 Al @EHE A 2= 3 28 2 2] Z(propylene glycol),
Felol gl 2ol $e8 0 U3} e AR 7B, ol guo Ee} Le FA}
THsat o 2E 2 Sol AHgE 5 Qn

7] shel A 12 BAEE e B ol Ao R 38Tt ss A 4
FolAlo A+ F v]A 9] o 74 A o ® Fold 4 ot A A &
Ag-oll = BE AFSSE SXAl, S=A, A3A, a4, Bl Al AlH 24 A
o A = FHAE AR A HT AT FAE S A Aol =
A, SA|, ALA|, B A, E A F o] e, o] 2 gk i A A= st
o]/ s}3tEel Aol % st o] o] A o E Y, AW, e,
T8 Q 2 (sucrose) 1= FE Q A (lactose), A 2tEl 58 4o A H T}, g
S A o] 2]l ~HolHA vV, B T3 FE FEAEE

of

g v N
ALg R AR 2 9@ A A A RE AeAl, WE A, FAl, A HA Fol
A=) B8] ALEE = v B4 A9 B, 9] = steba o) 9o ol 71
B o2 SW H8A, 21 AL WA, BEA o] £3hE 5 9T}

H AT E o 2 98k A Aoz Py a0l v ax AeA 547}
FatE), 0] A4, AEgA 2= 22U 22 Z(propylene glycol),
Eoldd 292, 2eu oA ge 424 7%, Lol Ee) 2L FA}
7}53k o) 2B 2 So] Alg-E 4= gl),

47 B84 12 BAEE BT E EE oo et H o S8R P FE
Yoz b oA YR UAT FoIB 5 9o, M AT Fol

B8 AL, B AL, 26 O FAF B O FARE S sk gl o)
o, 114 Folg AP o= ARSI Astel 471 shoha 12 FA =
B13He i ol o] ofol 4 0.2 31 87bs ¢ 9L A s HF A9} 3 ol
el o iz A0 A2, o] F PF Ei vhol L U]
Folg o2 ART ATk Y] 2B W@ E /H Ak $A, YA,
FEA E 8 HA AT 28 AT QWL 234 B9 BAA|, Y
e ARAoR FEF BAS FHT F dom, B4 PEel 2,
b} iz 2 el ek A A ke 5 gl

B ol g AR em= dE B AA, BA, B/AE FHAA, A, S EA|,
F2HAlL AT A, Al DA 2A, ERT A gol sl ol' Ald =
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[156]
[157]

[158]

[159]

[160]

[161]
[162]

[163]
[164]
[165]

FRAW ol o] A (A E=, GrER2 FARZE T E, EHE,
Ag Rz gE= 22, FEA el A7k g, sHot2A4 2 19
Pl i A9 B/ ol e 29 )8 Feta ok A=
vl EFuE Aol B, AR dol 2B A vddEg = YER
HaA AR = Sy ey Edd e e AdA S R
¥, 8, A B 1 YER

=
o
FA, FAA, FolAl, R ] A S

b

Zwol) upel, 437] 3H8bA] LR FAIHE SHEFE, ol o] o] A,
col9] 58HE, iz o] o] A 0 % B G5 U

B gtz AR A S ey i NS 1737154 ol
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[166]
[167]
[168]

[169]
[170]
[171]
[172]
[173]

[174]

[175]
[176]
[177]

OH Cl
HO HO HO
= | OH —  » = | ch — = = |
> step 1 ~ step 2 N
N N N
HCI HCI

HO _ [ BnO _ ]
step 3 ~ step 4 ~ step 5
P N Br P N Br P
v \%
BnO . BnO -
> F step 6 N |
N N:Cth N NH2
Vi VI

A 1: 4,50 ~EF R 2w E)2-wd v 2 d-3-2 daksd o] §H4]

[4,5-bis(chloromethyl)-2-methylpyridin-3-ol hydrochloride](3} 3}2] 1I)

) 2] 4521944k (3} 8H4] 1)(10 g)oll SOCI »(15 mL)2+ DMF(0.38 mL)E 7H&t 5 80
°Col A 305 Sob wutalgi) WS EE S AL o2 Wkl 3 E,0(140
mL)E 7Fek a1 W shel A 1A12F wakagch kol 5 A A
tol et Aej W LA S E,02 Al RS & A2AA 54 33E11(11.3
gy Ao AR At

'H-NMR ((CD ;) ,SO) & 8.42 (s, 1H), 4.99 (s, 2H), 4.96 (s, 2H), 2.63 (s, 3H).

A 2: 24,5-Egtol M Ed ] H-3-&9 A4

[2,4,5-trimethylpyridin-3-ol] (2} 3}2] 11I)

SFEHE 11(10 g)°] oA EAHS0 mL) @' o]l o} ¥ (8.08 g)& AT of 2
W o]l Upiro] W a1 130 °Coll A 24 ZFE< =
Ao A3l g vkgdl = & 7hef
AF-&-5fo] o ofl ¢ pHE 622 x4ttt A7
EOAcE T3] &3t F50& E3hm a2 A H e 5, F MgS0 .2
Az, o] Hsto] Zhhs Sttt AHE PJEH}EJﬂM (CHCI 5
:MeOH=20:1)Z “gA|3lo] &4 33&E M (5.2 g)& S nA=Z Ao

'H-NMR ((CD ;) ,SO) & 8.49 (s, 1H), 7.72 (s, 1H), 2.31 (s, 3H), 2.12 (s, 3H), 2.08 (s,
3H).

A 3: 6- B2 2.4, 5-Eetol v v 2 3.2 of §H4
[6-bromo-2,4,5-trimethylpyridin-3-ol] (3} 2} 2] IV)
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[178]

[179]
[180]
[181]
[182]
[183]
[184]

[185]

[186]
[187]

[188]
[189]

[190]

[191]
[192]
[193]
[194]

3}3HE 111(2.5 g)2] THF(30 mL) & B o) o)
1,3-t] B 2 .5 5-T] W] & 3] & E QI(DBDMH, 2.5 g)& 7H3h 5 A 20l A 341k

WS T WhEE R E-S 55 ¢ ZALE EtOAcH B2 4*‘ St FF
EtOAcE F%3} 3t} EtOAc 89 & X34 EZ M FH st 3l 5 MgS0 .2
Az, ot 7ebsEst vt JALE B R vtE 1)
(EtOAc:Hexanes=1:4)& A et 34 31¢= 1V (3.22 )2 A=A o] 1A=
A ATt

H-NMR (CDCl ;) 6 5.56 (br s, 1H), 2.42 (s, 3H), 2.31 (s, 3H), 2.25 (s, 3H).

A 4: 3-(N A EA])-6-B 2T 2 4 5-Edto] vl v 2] o] 4
[3-(benzyloxy)-6-bromo-2,4,5-trimethylpyridine] (2} 2+2] V)
335 1V(6.5 g)A DMF(15 mL) & <ol K ,CO 5(20.78 g), A3 M= (5.2 mL)S
i}ﬂﬂi 7het 3, Aol A 12A] 7F 3Rk ), HH-S-91 & EtOAcE 8] 4 5 ar
Fol B2 3 *ﬂ 25T EtOAc 8- M-S X3 AFEE A 23l 59 MgSO
745 o] Zhato] 7HbE Sttt LS AR E 1 )
(EtOAc.Hexanes=1:20)§_ WA St B4 532V (8.9 g)E 3] anA = At
'H-NMR (CDCl 3) 6 7.38-7.43 (m, 5H), 4.77 (s, 2H), 2.46 (s, 3H), 2.32 (s, 3H), 2.24
(s, 3H).

w7 5: 5.8 2 2 A)-N-(tho] 7l d v & &ll)-3 4,6- E 2o v & 1] 2] wl-2-0) 1l <]
A
[5-(benzyloxy)-N-(diphenylmethylene)-3,4,6-trimethylpyridin-2-amine] (3} 3} 2] VI)
3132 V3 g), Eg el gl dlop Al &)t o] Z ek (0) (203 mg),
2,28 2 (thol Hl d F 23] 1r)-1,1-H}o] L2 E (249 mg), NaO Bu (1.36 g) 2
Foll(30 mL) &fof WlZH =0 W (1.73 mL)S 7}3F 3 124 759 35

ﬂ‘ﬂs}oaar g oo Al 9 o 2 A3 5 EOAc 2 & 3] 413l EtOAc £ 1S
I3t AFER Ak A AT MgSO VB A% olne &

s ESA T IALE A A 2t E T 3] (EtOAc:Hexanes=1:4)% A 4] &1 o]
B2 332 VI(G28 90F mdkAl o] A 2 A

'H-NMR (CDC1,) & 7.80 (d, J=7.1 Hz, 2H), 7.17-7.48 (m, 13H), 4.69 (s, 2H), 2.29
(s, 3H), 2.03 (s, 3H), 1.91 (s, 3H).

A 6: 5-(H A5 A))-3,4,6- ECtol vl E 3] 2] | -2-0p Rl 9] A
[5-(benzyloxy)-3,4,6-trimethylpyridin-2-amine] (2}8}2] VII)
W §F2-(20 mL)oll G ol E (3.2 mL)S W dtoll - 254 713 8
3}HE VI(7.7 2) 9] M §H-2-(60 mL)-THF(20 mL) Z 3§ & 9lof] 7}k 3 A1 2] A
12003 SRS ST, WS- 01 S 715k %8 F FAHE BOACE 34 A7)

_Q.o

mlo
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[195]

[196]
[197]
[198]

[199]
[200]

[201]
[202]
[203]

[204]
[205]
[206]

[207]
[208]
[209]

[210]
[211]
[212]

I AVEFE N o abd Al A et EtOAc €918 I AT ER
AH G F 5 MeSO =2 1x, ol Fate] ks Fakql w}g—
# = & rtE 28 9] (CHCI :MeOH=20:1)& A Al 8to] &2 335 VII (4.36 )&
AwmdA o] A AUt

'H-NMR (CDCl 5) § 7.31-7.45 (m, 5H), 4.68 (s, 2H), 4.25 (br s, 1H), 2.34 (s, 3H),
2.16 (s, 3H), 1.99 (s, 3H).

<A A9 gukAQ A=At 1>

SH7] REG21 Aol Az H ol wret, A AT o 1-26(3} 3= 1X-01~1X-26)<
A 285 Tt

[FF-2 Al

BnO X o
BnO. = i
i =z A RS
N + — N™ N

N NH, Ho .
R’ R

R2 RS

Vi Vil IX

7] BEE2] Aol A,
A,R',R2R3 R4 R R%= & A A Ao g npe} 2o},
iﬂ Ao 2 3}3HE VII(1.0 mmol)2] CH ,Cl (%1 CICH ,CH ,Cl, 10 mL)

5} 5 VII(1.5~2.0 mmol) 2 Et sN(2.0 mmol)S Aol A 2}t &2 715+

S A 2~60°Co A 3F3HE VIIZF TLCAoll A A2 o) 7-A]
FS 3RS CH,Cl,& 3] 418kl ¥ 3} NaHCO ; =& ol o &
.CH,Cl, &S 54 MgSO & 7%, o] 3sbo] 7t 553 5,
AALE A7 A A gntE 1y 2 QA 5] 313HE [X-01~IX-262 AT},

<A 1>

N-(5-( 2 A1)-3,4,6- E&ol v /3] 2] | -2-91)- 1H-Q1 35 -2- 7 Aol =
(312 IX-01)2] 4

[N-(5-(benzyloxy)-3,4,6-trimethylpyridin-2-yl)-1H-indole-2-carboxamide]

A A o] o] AREA Q1 A A} 19 ol ute} Al skt

'H-NMR (CDCl5) 6 9.69 (s, 1H), 8.75 (s, 1H), 7.67 (d, J = 7.9 Hz, 1H), 7.52-7.27
(m, 7H), 7.19-7.08 (m, 2H), 4.80 (s, 2H), 2.47 (s, 3H), 2.31 (s, 3H), 2.23 (s, 3H).

<A Al 2>
N-(5- (812 9 A1)-3,4,6- 5 o] v € 7] 2] §1-2-21)- 1] - 1H- Q) -2-7H 3 A vl o
= (382 1X-02)9 4
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[213] [N-(5-(benzyloxy)-3,4,6-trimethylpyridin-2-yl)-1-methyl-1H-indole-2-carboxamide]
[214] Aol AubAQl A2} 1 ol vt} Al 28kl
[215] 'H-NMR (CDC1,) & 8.34 (s, 1H), 7.68 (d, J = 8.0 Hz, 1H), 7.51-7.32 (m, 7H), 7.15
(d, J=0.5Hz, 2H), 4.80 (s, 2H), 4.06 (s, 3H), 2.47 (s, 3H), 2.30 (s, 3H), 2.23 (s, 3H).

[216]

[217] <& A 3>

[218]  N-(5-(HZASAD-3,46-Ectol v 3] g ©l-2-9)-7- B 2 B 1H-}1 5-2-7H5 AL}
o= (3}3H4 1X-03)9] 3

[219] [N-(5-(benzyloxy)-3,4,6-trimethylpyridin-2-yl)-7-bromo- 1H-indole-2-carboxamide]

[220] Aol AeA N Al zd At 1 el uhe A5 T

[221] 'H-NMR (CDCl5) 6 9.45 (s, 2H), 7.60 (d, J = 8.0 Hz, 1H), 7.51-7.33 (m, 6H), 7.21
(s, 1H), 7.04 (d, J = 7.8 Hz, 1H), 4.77 (s, 2H), 2.45 (s, 3H), 2.26 (s, 3H), 2.22 (s, 3H).

[222]

[223] <Al ol 4>

[224] N-(5-(N A 5 A])-3,4,6- Ectol v € 9] 2] H-2-d)-6-F 2 2 -1H- &-2- 75 A v}
ol = (3}3H4] 1X-04)] ¥4

[225] [N-(5-(benzyloxy)-3,4,6-trimethylpyridin-2-yl)-6-chloro-1H-indole-2-carboxamide]

[226] Ao AwbAQl Al =M A} 1 ol whe) Az skl

[227] 'H-NMR ((CD 3) ,SO) 6 11.84 (s, 1H), 10.51 (s, 1H), 7.69 (d, /= 8.5 Hz, 1H),
7.56-7.35 (m, 7H), 7.08 (dd, J = 8.5, 1.9 Hz, 1H), 4.85 (s, 2H), 2.40 (s, 3H), 2.26 (s,
3H), 2.08 (s, 3H).

[228]

[229] <& Ale] 5>

[230]  N-(5-(HASA]-3,4,6-Eetol v E 3] 9 ©l-2-9)-6- B 2 B 1H-}1 &-2-7F 5 AL}
ol = (3514 IX-05)°] #A4

[231] [N-(5-(benzyloxy)-3,4,6-trimethylpyridin-2-yl)-6-bromo- 1H-indole-2-carboxamide]

[232]  AAlele] AwkA Rl Azdat 1of el whel A 25kl

[233] TH-NMR ((CD 3) ,S0) & 11.84 (s, 1H), 10.52 (s, 1H), 7.65 (d, J = 10.3 Hz, 2H),
7.58-7.35 (m, 6H), 7.20 (dd, J = 8.4, 1.2 Hz, 1H), 4.86 (s, 2H), 2.40 (s, 3H), 2.27 (s,
3H), 2.09 (s, 3H).

[234]

[235]  <&Alel 6>

[236]  N-G5-(HIE5A)-3,4.6-Ectol v ® ¥ 2| W-2-91)-5- 5 F L 2-1H-91=-2-7H A}
nho] = (31514 1X-06)2] H4

[237] [N-(5-(benzyloxy)-3,4,6-trimethylpyridin-2-yl)-5-fluoro- 1H-indole-2-carboxamide]

[238] Aol ArEA D A=A} 19] Wl wheh Al 28kl

[239] 'H-NMR (CDC1 ) & 9.66 (s, 1H), 8.64 (s, 1H), 7.52-7.37 (m, 5SH), 7.30 (dd, J = 6.6,

2.8 Hz, 2H), 7.09-6.99 (m, 2H), 4.81 (s, 2H), 2.46 (s, 3H), 2.30 (s, 3H), 2.22 (s, 3H).
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[240]

[241] <A ATl 7>

242]  N-(5-(NA % A])-3.4,6-E 2ol w] & 7 2 €-2-0)).5- B 2 - 1H-91 2.7} 5 AL
ol = (3} 1X-07)2 T4

[243] [N-(5-(benzyloxy)-3,4,6-trimethylpyridin-2-yl)-5-bromo- 1H-indole-2-carboxamide]

[244] Aol e] derA N Al zd 2t 12] el upe} Al x5kt et

[245] H-NMR (CDCl 5) 6 9.93 (s, 1H), 7.80 (d, J = 1.7 Hz, 1H), 7.50-7.37 (m, 6H), 7.35
(d, J=1.8 Hz, 1H), 7.30 (s, 1H), 7.06 (d, J = 1.4 Hz, 1H), 4.75 (s, 2H), 2.48 (s, 3H),
2.21(d, J=8.1 Hz, 6H).

[246]

[247] <& Al 8>

[248]  N-(5-(HASA]-3,46-Ectol v d ) e ©-2-91)-5-F 2 &2-1H-?1=-2- 75 AL}
ol = (354 1X-08)2 4

[249] [N-(5-(benzyloxy)-3,4,6-trimethylpyridin-2-yl)-5-chloro- 1H-indole-2-carboxamide]

2501  AAldle] AnkA L Azt 19 Wl uhe} Al =39l

[251] 'H-NMR (CDCl 5) 6 10.25 (s, 1H), 9.18 (dd, J = 5.2, 2.9 Hz, 1H), 7.58 (s, 1H), 7.43
(dd, J=11.2, 5.4 Hz, 5H), 7.19 (d, J = 2.6 Hz, 2H), 7.02 (s, 1H), 4.81 (s, 2H), 2.45 (s,
3H), 2.30 (s, 3H), 2.23 (s, 3H).

[252]

[253]  <EAl 9>

[254]  N-G-(HA5AD-3.4,6-Ectol v E o] 2] d-2-¢)-5- & -1H- 21 &-2-7H5 A} o]
= (884 1X-09)9] A

[255] [N-(5-(benzyloxy)-3,4,6-trimethylpyridin-2-yl)-5-methyl-1H-indole-2-carboxamide]

[256] Ao AubAQl Az} 1o] W el whet A 28T

[257] TH-NMR (CDCl 5) 6 12.72 (s, 1H), 11.04 (s, 1H), 10.37 (s, 1H), 7.84 (s, 1H),
7.55-7.35 (m, 7H), 7.20 (d, J = 8.4 Hz, 1H), 4.84 (s, 2H), 2.55 (s, 3H), 2.52 (s, 3H),
2.31 (s, 3H), 2.25 (s, 3H).

[258]

[259]  <H Al 10>

[260] N-(5-(Hl 2 5 AD-3,4,6- Etol v & 1] 2] | -2-9)-5-(Eg}o] £F Q 2w E)-1H-<!
=-2-7H5Abuko] 2 (3154 1X-10)9] §H3

[261] [N-(5-(benzyloxy)-3,4,6-trimethylpyridin-2-yl)-5-(trifluoromethyl)- 1H-indole-2-carb
oxamide]

[262]  AAldle] AREA QA a2} 1o] g el uhe} Azl v

[263] 'H-NMR (CDCl 5) 6 10.26 (s, 1H), 9.16 (s, 1H), 7.94 (s, 1H), 7.53-7.33 (m, 7H), 7.17
(d, J=1.3 Hz, 1H), 4.83 (s, 2H), 2.46 (s, 3H), 2.32 (s, 3H), 2.24 (s, 3H).

[264]

[265]

<A Ald 11>



25

WO 2021/060890 PCT/KR2020/013003

[266]  N-G-(HE5AD-3.46-EctoluE g 2] d-2-Y)-5-(Ee}o] &F 2| 5 A])-1H-
Az-2-7H5Abuko] = (3hsh4 IX-11)9] §H43

[267] [N-(5-(benzyloxy)-3,4,6-trimethylpyridin-2-yl)-5-(trifluoromethoxy)- 1H-indole-2-ca
rboxamide]

[268] Aol AetA N Azl 1o] Wl uhe} Al x5kl

[269] TH-NMR (CDCl 5) 6 10.06 (s, 1H), 9.03 (s, 1H), 7.53-7.28 (m, 7H), 7.12 (d, J=11.8
Hz, 2H), 4.82 (s, 2H), 2.46 (s, 3H), 2.31 (s, 3H), 2.23 (s, 3H).

[270]

271]  <&A4 12>

[272]  N-(5-(HAA))-3.4,6-Ectol v d ¥ 2] d-2-A)-6- 1] FA]-1H-91 &-2-7H5 ALt
ol = (3}t 1X-12) 9] 4

[273] [N-(5-(benzyloxy)-3,4,6-trimethylpyridin-2-yl)-6-methoxy- 1 H-indole-2-carboxamide
|

[274] Ao dwbAQl Al =M A} 19] Wi el ube} A 2315

[275] 'H-NMR (CDCl 5) 6 9.54 (s, 1H), 8.76-8.54 (m, 1H), 7.56-7.35 (m, 6H), 7.03 (d, J =
1.8 Hz, 1H), 6.81 (dd, J = 4.6, 2.4 Hz, 2H), 4.79 (s, 2H), 3.83 (s, 3H), 2.45 (s, 3H),
2.28 (s, 3H), 2.22 (s, 3H).

[276]

[277] <A Ao 13>

[278]  N-G-(HA5AD-3.4,6-Ectol vl e 3 2] d-2-Y)-5-1] F A - 1H-§1 &-2-7H5 Ak}
ol = (3}8}2] IX-13)9] FA

[279] [N-(5-(benzyloxy)-3,4,6-trimethylpyridin-2-yl)-5-methoxy-1H-indole-2-carboxamide
|

[280] Ao Al A=A 2l 19] Wl upe} A 25kl

[281] H-NMR (CDCl 5) 6 9.72 (s, 1H), 9.24-8.76 (m, 1H), 7.54-7.33 (m, SH), 7.23 (s, 1H),
7.04 (s, 2H), 6.98-6.89 (m, 1H), 4.78 (s, 2H), 3.83 (s, 3H), 2.46 (s, 3H), 2.28 (s, 3H),
2.22 (s, 3H).

[282]

[283]  <HAl4 14>

[284]  N-G-(HE5AD-3.4,6-EctolvE g 2] d-2-¢)-5,6-tFo] v 5 A]-1H- 1 &-2-7H5
Aprtel = (3 etA] IX-14)9] 94

[285] [N-(5-(benzyloxy)-3,4,6-trimethylpyridin-2-yl)-5,6-dimethoxy- 1H-indole-2-carboxa
mide]

[286]  AAlole] AREAQl A A 2} 1o] W el uhe} Azl v

[287] 'H-NMR (CDCl 3) 6 9.57 (s, 1H), 7.41 (dd, J = 8.6, 3.9 Hz, 5H), 7.02 (s, 2H), 6.84
(s, 1H), 4.73 (s, 2H), 3.91 (s, 6H), 2.47 (s, 3H), 2.22 (d, / = 4.8 Hz, 6H).

[288]

[289]

<A Al 15>
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200 N-(5-(H2 % A1)-3.4,6- e o] v & ] 2] 2.9l 23 9-2- 7} B AL o] =
(31912 1X-15)9] T4

[291] [N-(5-(benzyloxy)-3,4,6-trimethylpyridin-2-yl)benzofuran-2-carboxamide]

[202] Aol o] AEEA D Az A A} 1] Wl ubeh Al skl

[293] 'H-NMR (CDC1,) & 8.60 (s, 1H), 7.70 (d, J=7.7 Hz, 1H), 7.59 (d, J = 0.8 Hz, 1H),
7.57-7.28 (m, 8H), 4.81 (s, 2H), 2.47 (s, 3H), 2.30 (s, 3H), 2.23 (s, 3H).

[294]

[295] <A Al 16>

[296]  N-(5-(H2EA)-3,4.6-Ectol v ] 2 ©l-2-91)-5-F 2 2 Wl 255 &-2-7H5 At
ol = (3}eH4 1IX-16)2] T4

[297] [N-(5-(benzyloxy)-3,4,6-trimethylpyridin-2-yl)-5-chlorobenzofuran-2-carboxamide]

[208]  AAele] AetA N Al zd At 1o] Wl upel Al x5kl

[299] 'H-NMR (CDC1 ;) & 8.64 (s, 1H), 7.70-7.64 (m, 1H), 7.52 (d, /= 0.8 Hz, 1H),
7.50-7.36 (m, 7TH), 4.81 (s, 2H), 2.46 (s, 3H), 2.30 (s, 3H), 2.22 (s, 3H).

[300]

[301] <A Ao 17>

[302]  N-G-(HA5A)-3.4,6-Ectol v E ¥ 2] d-2-)-5- B 2 Wl 255 ¢h-2-7F5 At
ol (3}8H4] 1X-17)°] ¥4

[303] [N-(5-(benzyloxy)-3,4,6-trimethylpyridin-2-yl)-5-bromobenzofuran-2-carboxamide]

(304] A ele] duraQl At 19 gige] ubet Al ek,

[305] 'H-NMR (CDCl ;) 6 8.70 (s, 1H), 7.85 (d, J = 1.9 Hz, 1H), 7.54 (d, / = 3.3 Hz, 2H),
7.50-7.38 (m, 6H), 4.81 (s, 2H), 2.47 (s, 3H), 2.31 (s, 3H), 2.22 (s, 3H).

[306]

[307] <Al 18>

[308]  N-(5-(HAE5A])-3,4,6-Ectolwld 3] 2] ©-2-A)-7-wl] F A Wl 2255 &-2- 75 A}
o= (34314 IX-18)¢] H

[309] [N-(5-(benzyloxy)-3,4,6-trimethylpyridin-2-yl)-7-methoxybenzofuran-2-carboxamid
el

[310] Aol o] AubA N Az A A} 1] Wl uheh A28kl

[311] 'H-NMR (CDC1,) & 8.98 (s, 1H), 7.66-7.59 (m, 1H), 7.51-7.33 (m, 5H), 7.25-7.22
(m, 2H), 6.94 (dd, /=7.3, 1.6 Hz, 1H), 4.81 (s, 2H), 4.03 (s, 3H), 2.49 (s, 3H), 2.31 (d,
J=23Hz, 3H),2.22 (s, 3H).

[312]

[313] <A Al 19>

[314]  N-(5-(HAEA])-3,4.6- Ectol v 3] 2] | -2-)-3- v il 2 - - 2- 7 H Al o]
= (31814 1X-19)9] 94

[315] [N-(5-(benzyloxy)-3,4,6-trimethylpyridin-2-yl)-3-methylbenzofuran-2-carboxamide]

[316]

Al o] AwbA N Al 22t 1] Wl el upe} Al sk
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[317] H-NMR (CDCl 5) 6 8.59 (s, 1H), 7.63 (d, J =7.9 Hz, 1H), 7.56-7.27 (m, 8H), 4.81
(s, 2H), 2.64 (s, 3H), 2.48 (s, 3H), 2.27 (d, / = 10.2 Hz, 6H).

[318]

[319] <2 Al o] 20>

[320]  N-(5-(HZ2=5A))-3,4.6-Eetol v © 3] 2] ©-2-)y Wl 2 [b] Bl 2 #-2- 75 Aol =
(38t Ix-20)9] FHA

[321] [N-(5-(benzyloxy)-3,4,6-trimethylpyridin-2-yl)benzo[b]thiophene-2-carboxamide]

[322]  AAlddo] ARbA 1 Az A} 19] ol ubat A =5kt

[323] 'H-NMR (CDCl 5) 6 8.69 (s, 1H), 7.97 (s, 1H), 7.90-7.82 (m, 2H), 7.51-7.35 (m, 7H),
4.80 (s, 2H), 2.44 (s, 3H), 2.29 (s, 3H), 2.23 (s, 3H).

[324]

[325]  <HAl4 21>

[326]  N-(3-(HAEA))-3.4,6-Ectol v d v 2] d-2-A)-3-F 22l 2 [b]E] & 4l-2-7h
Aprtel = (3} ehA] IX-2) 9l 944

[327] [N-(5-(benzyloxy)-3,4,6-trimethylpyridin-2-yl)-3-chlorobenzo[b]thiophene-2-carbox
amide]

[328]  AAde] dukbAQl A=Azl 19 Wl ube} A 253l

[329] 'H-NMR (CDCl ;) 6 8.87 (s, 1H), 7.97-7.90 (m, 1H), 7.85 (dt, J =5.2, 3.3 Hz, 1H),
7.54-7.39 (m, 7H), 4.81 (s, 2H), 2.48 (s, 3H), 2.29 (s, 3H), 2.24 (s, 3H).

[330]

[331]  <HAld 22>

[332]  N-G-(NA5A)-34.6-Ectolwd v ] d-2-)-3- B 2 Wl £ [b]E] & 3-2-7H%
Afatol = (3heh4] 1X-22)9] $H4d

[333] [N-(5-(benzyloxy)-3,4,6-trimethylpyridin-2-yl)-3-bromobenzo[b]thiophene-2-carbox
amide]

[334] Ao Al Azt 19] Wl uhe} Al x5k et

[335] H-NMR (CDCl 5) 6 8.89 (s, 1H), 7.97-7.82 (m, 2H), 7.56-7.38 (m, 7H), 4.81 (s, 2H),
2.47 (s, 3H), 2.30 (s, 3H), 2.25 (s, 3H).

[336]

[337] <A Al o] 23>

[338]  N-(5-(HAEA))-34,6-Ectolmdd] 2 d-2-A)-3-F 2 2-6-v & Wl 2 [b] E] 2. 4-
2-7hE Aol = (3} ek 1X-23)9] A

[339] [N-(5-(benzyloxy)-3,4,6-trimethylpyridin-2-yl)-3-chloro-6-methylbenzo[b]thiophene
-2-carboxamide]

[340]  AAJole] AREAQl A zd 2} 19] g el uhet Azl v

[341] 'H-NMR (CDCl 5) 6 10.27 (s, 1H), 8.65 (s, 1H), 8.34 (d, J= 1.6 Hz, 1H), 791 (d, J =

[342]

8.7Hz, 1H), 7.63 (dd, J =8.7, 1.9 Hz, 1H), 2.32 (s, 3H), 2.18 (s, 3H), 2.10 (s, 3H).
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[343] <A Ao 24>

[344]  N-G-(HESAD-346-EctoluEd e d-2-9)-3-2 2 2-6-5F L 21l [b]E
L -2-7HT Ao £ (3} 814 1X-24) 9] HA]

[345] [N-(5-(benzyloxy)-3,4,6-trimethylpyridin-2-yl)-3-chloro-6-fluorobenzo[ b]thiophene-
2-carboxamide]

[346] Aol AtA N Azt 1o] Wl upe} Al x5kt et

[347] 'H-NMR (CDCl ;) 6 8.84 (s, 1H), 7.89 (dd, J =9.0, 5.0 Hz, 1H), 7.58-7.50 (m, 1H),
7.49-7.33 (m, 5H), 7.32-7.27 (m, 1H), 4.81 (s, 2H), 2.47 (s, 3H), 2.30 (s, 3H), 2.24 (s,
3H).

[348]

[349] <Al o] 25>

[350]  N-(5-(H1EFA-3.4,6-Etol v €y 2] d-2-9)-3,6-tho] 2= 2l £ [b]E] 2.41-2
FHAbuke] = (884 1X-25)9] F4

[351] [N-(5-(benzyloxy)-3,4,6-trimethylpyridin-2-yl)-3,6-dichlorobenzo[b]thiophene-2-car
boxamide]

[352] Ao Al A=Azl 19 Wyl upe) A 2543

[353] 'H-NMR (CDCl 5) 6 8.97-8.61 (m, 1H), 7.84 (dd, J = 5.2, 3.4 Hz, 2H), 7.53-7.34 (m,
6H), 4.81 (s, 6H), 2.46 (s, 3H), 2.29 (s, 3H), 2.24 (s, 3H).

[354]

[355] <A Al 26>

[356]  N-(5-(HAEAND-34,6-Ectol W ey 2] d-2-)-3-F 2 =2-6-1] F A Ml 2 [b]E] &
A-2-7h B Abnko] = (348h4 1X-26)¢] A

[357] [N-(5-(benzyloxy)-3,4,6-trimethylpyridin-2-yl)-3-chloro-6-methoxybenzo[b]thiophe
ne-2-carboxamide]

[358] Ao dubAl A=Azl 19] Wl ube} A 25kl ).

[359] H-NMR (CDCl 5) 6 8.77 (s, 1H), 7.79 (d, J = 9.0 Hz, 1H), 7.53-7.33 (m, 5H), 7.12
(dd, J=9.0,2.3 Hz, 1H), 4.81 (s, 2H), 3.91 (s, 3H), 2.47 (s, 3H), 2.29 (s, 3H), 2.23 (s,
3H).

[360]

[361] <A A AxdAt2>

[362]  dF7] WhE-2] B Aol whet, A el 27-52(3H & X-01~X-26)2
Az 8t

[363]  [¥F34] B]

[364]



WO 2021/060890 PCT/KR2020/013003
BnO X o HO X o
| N" N AR . | N7 N AR
Ho Ho
R’ R? R' R*
RZ RS R2 RS
IX X
[365] 371 W32 Bell A,
[366] A,RI,R2R3 R4 2 Rs5E E A Aol A Ao sl vl A,
[367] 3}9H= IX(1.0 mmol) | CH ,Cl ,(10 mL) 894 ol] pentamethylbenzene(3.0 mmol)<
7hek 3 kg ol & Wy kgiTt. o] 71 ¢l 1M BCl ;9| CH ,Cl, & (2.0 mmol)<
78] 7hek & Wl sholl A BEg E9HE-S 313HE IXTF TLC ol A ARk
] 7}kA4] 2 RESHS T}, HEg-9 o] CHCL 59 MeOH9] 9:1 23t 89 10 mLE 7}38}aL
A 2o A 3041 W RESE 3 7 qhE Sk gith AALE A el vk
HAaRvEIY ] 2 AA Sto] e X-01-X-265 F AT
[368]
[369] <Al e 27>
[370] N-(5-3F0] =5 A]-3,4,6- E c}o] v € 1] 2] d-2-9)-1H-¢1 &-2-7H5 AL ato] =
(3}st2] X-01)9] 34
[371] [N-(5-hydroxy-3.,4,6-trimethylpyridin-2-yl)- 1 H-indole-2-carboxamide]
[372]  AAde] Ak ol A=A} 29] W o wbe) Al 25T
[373] IH-NMR ((CD 5) ,S0) & 11.64 (s, 1H), 10.24 (s, 1H), 8.60 (s, 1H), 7.64 (d, J = 8.0
Hz, 1H), 7.45 (d, J = 8.2 Hz, 1H), 7.36 (d, J = 1.4 Hz, 1H), 7.31-7.13 (m, 1H),
7.10-6.99 (m, 1H), 2.35 (s, 3H), 2.18 (s, 3H), 2.05 (s, 3H).
[374]
[375] <Al el 28>
[376]  N-(5-3to] =5A]-3.4.6-Ectol W d 3] 2] d-2-)-1-# & -1H-?1 &-2- 75 Al rto]
= (3514 X009 #4
[377] [N-(5-hydroxy-3,4,6-trimethylpyridin-2-yl)-1-methyl-1H-indole-2-carboxamide]
[378]  AAJdo] Akl A zH A} 29] W o whe) Al 2 s3I T)
[379] IH-NMR ((CD 5) ,S0) & 10.18 (s, 1H), 8.56 (s, 1H), 7.67 (d, J = 7.9 Hz, 1H), 7.55 (d,
J=8.4Hz, 1H), 7.34-7.25 (m, 2H), 7.13 (dd, J = 11.0, 3.9 Hz, 1H), 4.00 (s, 3H), 2.35
(s, 3H), 2.18 (s, 3H), 2.07 (s, 3H).
[380]
[381] <A Al o] 29>
[382]  7-HEX-N-(5-3t0] =5 A]-3.4,6-Edtol vl &l v 2] Hl-2-2)-1H-Q1 E-2-7} 5 A}

29

o] = (3} X-03)9] T4
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[383] [7-bromo-N-(5-hydroxy-3,4,6-trimethylpyridin-2-yl)-1H-indole-2-carboxamide]
[384] Aol o] AubA D Az d A} 20] Wil uheh A28kl T
[385] TH-NMR ((CD 3) ,S0) & 11.62 (s, 1H), 10.64 (d, J = 0.8 Hz, 1H), 9.09-8.86 (m, 1H),

7.70(d, J=7.9 Hz, 1H), 7.46 (dd, J = 14.5, 4.5 Hz, 2H), 7.04 (t, / = 7.8 Hz, 1H), 2.39
(s, 3H), 2.22 (s, 3H), 2.09 (s, 3H).

[386]

[387] <A Ald] 30>

[388]  6-FEE-N-(5-3t0| =5 A]-3,4,6-Ectol vl & 3] 2] T-2-2)-1H-{1 &-2-7F 5 Apwi}
ol = (34 X-04)9] FA

[389] [6-chloro-N-(5-hydroxy-3,4,6-trimethylpyridin-2-yl)-1H-indole-2-carboxamide]

[390] Aol el ArEA T A=A} 20] Wl wheh Al 283l

[391] 'H-NMR ((CD 3) »SO) & 11.83 (s, 1H), 10.36 (s, 1H), 8.65 (s, 1H), 7.68 (d, J = 8.5
Hz, 1H), 7.42 (d, J = 14.2 Hz, 2H), 7.07 (dd, J = 8.5, 1.6 Hz, 1H), 2.34 (s, 3H), 2.17 (s,
3H), 2.03 (s, 3H).

[392]

[393]  <&Alel 31>

[394]  6-HRE-N-(5-3to]| =5A]-34,6- Echol v &l 3] 2] H-2-)-1H-¢1 &E-2-7H Abwi}
ol = (3}514] X-05)9] 4

[395] [6-bromo-N-(5-hydroxy-3,4,6-trimethylpyridin-2-yl)- 1H-indole-2-carboxamide]

[396]  AAldle] AnkA A A= d A} 20] why el ubeh A28kl o)

[397] 'H-NMR ((CD ;) ,S0) 6 11.79 (s, 1H), 10.32 (s, 1H), 8.62 (s, 1H), 7.63 (d, J = 8.7
Hz, 2H), 7.38 (d, / = 1.3 Hz, 1H), 7.18 (dd, /= 8.5, 1.8 Hz, 1H), 2.35 (s, 3H), 2.18 (s,
3H), 2.04 (s, 3H).

[398]

[399] <Al 32>

[400]  5-ZFQE-N-(5-80]| =5 A3 4,6-Eetol vl €y 2] d-2-2)-1H-Q1 E-2-7HF AL
mhol = (31814 X-06)9] T4

[401] [5-fluoro-N-(5-hydroxy-3,4,6-trimethylpyridin-2-yl)-1H-indole-2-carboxamide]

[402] Aol o] AEbA D Az A A} 20] Wil ubeh Al skl

[403] 'H-NMR ((CD 3) ,50) & 11.77 (s, 1H), 10.30 (s, 1H), 8.62 (s, 1H), 7.43 (dt, J = 6.6,
3.0 Hz, 2H), 7.35 (d, J = 1.5 Hz, 1H), 7.07 (td, J = 9.4, 2.5 Hz, 1H), 2.35 (s, 3H), 2.18
(s, 3H), 2.04 (s, 3H).

[404]

[405] <A Al 33>

[406]  5-HEF-N-(5-3to]| =5 A]-3,4,6-Eeto] v &l 1] 2] H-2-%)-1H-$1 E-2-7H Abwi}
ol = (3814 X-07)9] 4

[407] [5-bromo-N-(5-hydroxy-3,4,6-trimethylpyridin-2-yl)- 1H-indole-2-carboxamide]

[408]

Al o] AwbA Q1 Al 22t 29] Wl ol ube} Al 25k
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[409]

[410]
[411]
[412]

[413]
[414]
[415]

[416]
[417]
[418]

[419]
[420]
[421]

[422]
[423]
[424]

[425]

[426]
[427]

[428]
[429]
[430]

[431]

[432]
[433]

TH-NMR ((CD ;) ,S0) & 11.85 (s, 1H), 10.31 (s, 1H), 8.61 (s, 1H), 7.87 (d, J=1.2
Hz, 1H), 7.35 (dd, J =9.5, 7.8 Hz, 3H), 2.35 (s, 3H), 2.18 (s, 3H), 2.05 (s, 3H).

<Al el 34>

5-F 2 E2-N-(5-8Fo| B5A-3.4,6- Eetol v € ¥ 2] 9 -2-9D)-1H-Q1 =-2-7h5 At
ol = (3}t X-08)9] A

[5-chloro-N-(5-hydroxy-3,4,6-trimethylpyridin-2-yl)-1H-indole-2-carboxamide]

Aol o] AREA Q1 A A 2} 2] W ol uhe} Al 25kt

'H-NMR ((CD 3) ,S0) & 11.90 (s, 1H), 10.37 (s, 1H), 8.67 (s, 1H), 7.73 (d, J = 1.8
Hz, 1H), 7.44 (d, J = 8.8 Hz, 1H), 7.35 (s, 1H), 7.20 (dd, J = 8.8, 2.0 Hz, 1H), 2.34 (s,
3H), 2.17 (s, 3H), 2.04 (s, 3H).

<A Aol 35>

N-(5-8to] =5 A]-3,4,6- Ecol v & 9] 2] ©-2-91)-5-w - 1H-Q1 &-2-7H Al o]
= (3}eh4] X099 4

[N-(5-hydroxy-3.,4,6-trimethylpyridin-2-yl)-5-methyl-1H-indole-2-carboxamide]

EREERREREEEROR L R EL )

'H-NMR ((CD ) ,.SO) 8 11.54 (d, /= 1.1 Hz, 1H), 10.22 (s, 1H), 8.63 (s, 1H), 7.41
(s, 1H), 7.30 (dd, /= 12.6, 4.9 Hz, 2H), 7.03 (dd, / = 8.4, 1.4 Hz, 1H), 2.36 (d, / = 8.1
Hz, 6H), 2.17 (s, 3H), 2.04 (s, 3H).

<A Al 36>

N-(5-3Fo] =52]-3,4,6- Ecto] v D 9] 2] ©-2-)-5-(Eeto] &7 0 2 v &)-1H-2]
E2 7k Abto] = (315H4] X-10)9] §H4

[N-(5-hydroxy-3,4,6-trimethylpyridin-2-yl)-5-(trifluoromethyl)- 1H-indole-2-carboxa
mide]

A Lol o AukA l A=A 2k 2] Wy ol ute} Al 28kl

TH-NMR ((CD 3) ,S0) & 12.13 (s, 1H), 10.44 (s, 1H), 8.64 (s, 1H), 8.10 (s, 1H), 7.62
(d, J=8.7 Hz, 1H), 7.59-7.44 (m, 2H), 2.35 (s, 3H), 2.18 (s, 3H), 2.05 (s, 3H).

<A Al 37>

N-(5-3tol =543 4,6- Ecto] v E 3] 2] Tl -2-)-5-(E g o] &5 @ 2 W] 5 A])-1H-
l=-2-7HgAbwkol = (3912 X-11)9] 4

[N-(5-hydroxy-3,4,6-trimethylpyridin-2-yl)-5-(trifluoromethoxy)-1H-indole-2-carbo
xamide]

A ele] el A28} 2e] el uhek A sk

'H-NMR ((CD 3) ,SO) & 12.08 (s, 1H), 10.74 (s, 1H), 9.31 (s, 1H), 7.71 (s, 1H), 7.53
(d, J=9.2Hz, 2H), 7.21 (d, J= 8.8 Hz, 1H), 2.44 (s, 3H), 2.26 (s, 3H), 2.11 (s, 3H).
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[434]

[4351 <A< 38>

[436]  N-(5-8Fo] =523 ,4,6-Ectol D 9] 2] ©-2-A)-6- 1] FA]-1H-Q] &-2- 75 Abvi}
o] = (3heh4| X-12)9] A4

[437] [N-(5-hydroxy-3,4,6-trimethylpyridin-2-yl)-6-methoxy-1H-indole-2-carboxamide]

[438] Aol AetA N Az 2t 20] Wl upe} Al x5kt et

[439] 'H-NMR ((CD 3) ,S0) & 11.42 (s, 1H), 10.07 (s, 1H), 8.54 (s, 1H), 7.51 (d, J = 8.7
Hz, 1H), 7.28 (s, 1H), 6.90 (s, 1H), 6.71 (dd, J = 8.7, 2.3 Hz, 1H), 3.78 (s, 3H), 2.34 (s,
3H), 2.18 (s, 3H), 2.04 (s, 3H).

[440]

[441] <& Al 39>

[442]  N-(5-3Fo] =5A]-3,4,6-Ecto] v | 3] 2] T-2-)-5-m F A|-1H-Q1 &-2-7F5 At
o] = (3hsh4] X-13)9] 94

[443] [N-(5-hydroxy-3.,4,6-trimethylpyridin-2-yl)-5-methoxy- 1H-indole-2-carboxamide]

[444] Aol o] AwkA A A zzdA}20] W] uhel A 28kl

[445] 'H-NMR ((CD 3) ,SO) & 11.85 (s, 1H), 10.31 (s, 1H), 8.61 (s, 1H), 7.87 (d, J = 1.2
Hz, 1H), 7.35 (dd, J =9.5, 7.8 Hz, 3H), 2.35 (s, 3H), 2.18 (s, 3H), 2.05 (s, 3H).

[446]

[447]  <ZAle] 40>

[448]  N-(5-3fo] =523 4,6-Ectol W d 9] 2] d-2-)-5,6-t} o] ¥ F-A]- 1H-¢1 &-2-7}
SARERol = (31 8h4 X-14)9] 34

[449] [N-(5-hydroxy-3,4,6-trimethylpyridin-2-yl)-5,6-dimethoxy- 1 H-indole-2-carboxamid
el

[450] Al A=Al Az} 20 W el whet A 25T

[451] TH-NMR ((CD ;) ,S0) & 11.33 (s, 1H), 10.04 (s, 1H), 8.55 (s, 1H), 7.24 (d, J = 1.7
Hz, 1H), 7.09 (s, 1H), 6.90 (s, 1H), 3.77 (s, 6H), 2.34 (s, 3H), 2.17 (s, 3H), 2.04 (s,
3H).

[452]

[453] <A Al 41>

[454]  N-(5-3}0] =5 A]-3.4,6-E o] vl € 31 2] H-2- 91 Wl £ 7 -2- 7} Al o] =
(313+2] X-15)9] A4

[455] [N-(5-hydroxy-3,4,6-trimethylpyridin-2-yl)benzofuran-2-carboxamide]

[456] Aol AetA N A2t 20] Wl upe} Al skt vt

[457] TH-NMR ((CD 3) ,SO) & 10.44 (s, 1H), 8.66 (s, 1H), 7.81 (d, J=7.7 Hz, 1H),
7.76-7.65 (m, 2H), 7.53-7.45 (m, 1H), 7.35 (t, J = 7.5 Hz, 1H), 2.34 (s, 3H), 2.17 (s,
3H), 2.04 (s, 3H).

[458]

[459]

<A Al o] 42>
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[460]  5-FHEE-N-(5-3to]| =HA3,4,6-Eeto v d 3] 2] Tl 2- Ayl 22 7 &-2-7H 5 Almf
o= (33}4] X-16)¢] HA

[461] [5-chloro-N-(5-hydroxy-3,4,6-trimethylpyridin-2-yl)benzofuran-2-carboxamide]

[462]  AAldle] AukA A Az d A} 20] Wbl ube} A8kl o)

[463] H-NMR ((CD ») ,SO) & 10.75 (s, 1H), 9.28-9.04 (m, 1H), 7.93 (d, J =2.2 Hz, 1H),
7.75(d, J=9.2 Hz, 2H), 7.53 (dd, /= 8.7, 2.2 Hz, 2H), 2.41 (s, 3H), 2.24 (s, 3H), 2.10
(s, 3H).

[464]

[465] <A Al 43>

[466]  S5-HEX-N-(5-8l0]| =5 A]-3,4,6- Efo] v & 3] 2] Tl -2- o1yl 2 - @h-2-7H 5 A v}
ol (384 X-17)9] ¢4

[467] [5-bromo-N-(5-hydroxy-3,4,6-trimethylpyridin-2-yl)benzofuran-2-carboxamide]

[468] Aol o] AREAQl A zd ) 29] gl uhet Al &5t

[469] 'H-NMR ((CD 5) »SO) 6 10.44 (s, 1H), 8.66 (s, 1H), 7.81 (d, /= 7.7 Hz, 1H),
7.76-7.65 (m, 2H), 7.53-7.45 (m, 1H), 7.35 (t, J = 7.5 Hz, 1H), 2.34 (s, 3H), 2.17 (s,
3H), 2.04 (s, 3H).

[470]

[471]  <H Al 44>

[472]  N-(5-8Fol =5 A]-3,4,6- Ectol v E ) 2] ©l-2-)-7- v A Wil 22 57 - 2-7H5 ALt
o= (8h8}4] X-18)9] §4

[473] [N-(5-hydroxy-3,4,6-trimethylpyridin-2-yl)-7-methoxybenzofuran-2-carboxamide]

[474]  AAelS] AubEQl A28} 20 el mhet Al skt

[475] TH-NMR ((CD ;) ,SO) 6 10.53 (s, 1H), 8.90 (d, J = 2.5 Hz, 1H), 7.76 (s, 1H),
7.40-7.22 (m, 2H), 7.09 (d, J = 7.6 Hz, 1H), 3.98 (s, 3H), 2.37 (s, 3H), 2.20 (s, 3H),
2.07 (s, 3H).

[476]

[477] <A Al 45>

[478]  N-(5-8to] =5A]-3,4.6-Ecto] vl € 3] 2] ©-2-)-3-w & il 2 - ¢-2-7H Aprf o]
= (34 X-19)9] 94

[479] [N-(5-hydroxy-3,4,6-trimethylpyridin-2-yl)-3-methylbenzofuran-2-carboxamide]

[480]  AAldo] AREA N Alxd )29 W ol uhat A=kt

[481] H-NMR ((CD ;) ,SO) & 10.10 (s, 1H), 8.58 (s, 1H), 7.77 (d, /= 7.7 Hz, 1H), 7.62 (d,
J=82Hz, 1H), 7.55-7.46 (m, 1H), 7.41-7.33 (m, 1H), 2.55 (s, 3H), 2.33 (s, 3H), 2.17
(s, 3H), 2.06 (s, 3H).

[482]

[483] <A Al 46>

[484]  N-(5-8tol =5A]-3,4.6-Ec}o] v E 3 2] T-2- )l 2 [b] B] & -2-7HF Appo] =

(3heh4] X-20)9] A4
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[485] [N-(5-hydroxy-3,4,6-trimethylpyridin-2-yl)benzo[b]thiophene-2-carboxamide]

[486] Aol o] ArbA D Az d A} 20] Wl uhel A5kl T

[487] TH-NMR ((CD 3) ,50) & 11.33 (s, 1H), 10.17-9.79 (m, 1H), 8.55 (s, 1H), 8.04 (dd, J
=14.2,7.7 Hz, 2H), 7.62-7.38 (m, 2H), 2.53 (s, 3H), 2.33 (s, 3H), 2.20 (s, 3H).

[488]

[489] <Al 47>

[490]  3-ZEE-N-(5-3to]| =5 A]-3.4,6-Etol v gl 1] 2] H-2-2)ul 2 [b]E] & %27}
Aol = (3heb4 X-21)9] §A4

[491] [3-chloro-N-(5-hydroxy-3,4,6-trimethylpyridin-2-yl)benzo[ b]thiophene-2-carboxami
de]

[492] Aol o] AREA T Az A} 20] Wl wheh Al 28T

[493] 'H-NMR ((CD ;) »S0) & 10.26 (s, 1H), 8.67 (s, 1H), 8.13 (dd, /= 6.2, 3.0 Hz, 1H),
7.92(dd, J=6.3, 3.0 Hz, 1H), 7.61 (dd, J = 6.1, 3.2 Hz, 2H), 2.33 (s, 3H), 2.18 (s, 3H),
2.11 (s, 3H).

[494]

[495] <A< 48>

[496]  3-H Z W _N-(5-3o]| =& A3 4,6-Egto] v €l ¥ 2] l-2-2)ywil 2 [b]E] Q. #-2-7}4
Aprol = (34814 X-22)9] 4

[497] [3-bromo-N-(5-hydroxy-3,4,6-trimethylpyridin-2-yl)benzo[b]thiophene-2-carboxami
de]

[498]  AAlele] QuraQl At 29] o] uet Al sk g,

[499] 'H-NMR ((CD ;) ,SO) 8 10.37 (s, 1H), 8.63 (s, 1H), 8.19-8.09 (m, 1H), 7.94-7.84 (m,
1H), 7.60 (dd, J = 6.1, 3.1 Hz, 2H), 2.33 (s, 3H), 2.18 (s, 3H), 2.12 (s, 3H).

[500]

[501] <Al o] 49>

[502]  3-FEE-N-(5-3to]| =5 A 3,4.6-Eeto] v E 3 2] H-2-2)-6- 1| & Wl 2 [b] E] 2.7
2-7H Aol = (3h 4] X-23)9] A

[503] [3-chloro-N-(5-hydroxy-3,4,6-trimethylpyridin-2-yl)-6-methylbenzo[b]thiophene-2-c
arboxamide]

[(504]  AAIle] durEQl Azd o] Wyl whek Al sk k.

[505] 'H-NMR ((CD 3) ,50) & 10.16 (s, 1H), 8.64 (s, 1H), 7.92 (s, 1H), 7.81 (d, J = 8.3 Hz,
1H), 7.44 (dd, J = 8.3, 0.9 Hz, 1H), 3.32 (s, 3H), 2.34 (s, 3H), 2.19 (s, 3H), 2.12 (s,
3H).

[506]

[507] <A Al 50>

[508]  3-FEE-6-5FLE-N-(5-5F0| E5A-3,4,6-Eto] v v 2] |-2-¢) il Z[b] E]
L J1-2-7H Ao = (3} 81 4] X-24)9] A

[509] [3-chloro-6-fluoro-N-(5-hydroxy-3,4,6-trimethylpyridin-2-yl)benzo[b]thiophene-2-ca
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[510]
[511]

[512]
[513]
[514]
[515]

[516]
[517]

[518]
[519]
[520]
[521]
[522]

[523]

[524]
[525]
[526]
[527]

[528]

[529]

rboxamide]

A o] A9l A=A 29] gl whel A 23k

H-NMR ((CD ;) ,SO) 8 10.40 (s, 1H), 9.12 (s, 1H), 8.10 (dd, /= 9.1, 2.3 Hz, 1H),
7.96 (dd, J=9.0, 5.1 Hz, 1H), 7.49 (td, J =9.0, 2.4 Hz, 1H), 2.40 (s, 3H), 2.23 (s, 3H),
2.14 (s, 3H).

<A Aol 51>

3,6-tho] S & 2 -N-(5-3}0] =5 A]-3,4,6- E&}o] v & 3] 2] ¥l 2-2 ywll 2 [b] E] 2 -
2-7H A ko] = (8184 X-25)9] F4

[3.6-dichloro-N-(5-hydroxy-3.4,6-trimethylpyridin-2-yl)benzo[b]thiophene-2-carbox
amide]

Aol o] ArbA 1 Al A} 2] W ol wheh Al 28kl T

'H-NMR ((CD ;) »S0) & 10.27 (s, 1H), 8.65 (s, 1H), 8.34 (d, /= 1.6 Hz, 1H), 7.91 (d,
J=8.7Hz, 1H),7.63 (dd, J=8.7, 1.9 Hz, 1H), 2.32 (s, 3H), 2.18 (s, 3H), 2.10 (s, 3H).

<Al 52>

3-F 2 E-N-(5-3t]| =5 A-3,4,6- Eto] v & 7] 2] T -2-21)-6- 1] J A] il 2 [b] E]
H-2-7HEAbrko] 2 (3514 X-26)9] 4

[3-chloro-N-(5-hydroxy-3.4,6-trimethylpyridin-2-yl)-6-methoxybenzo[b]thiophene-2
-carboxamide]

Aol o] ArkA 1 A 2 d 2} 29] Wil whe} A 8t

TH-NMR ((CD ;) ,SO) 6 10.16 (s, 1H), 8.64 (s, 1H), 7.92 (s, 1H), 7.81 (d, J = 8.3 Hz,
1H), 7.44 (dd, J=8.3, 0.9 Hz, 1H), 3.32 (s, 3H), 2.34 (s, 3H), 2.19 (s, 3H), 2.12 (s,
3H).

<2 Al o] 53>

3-FEE6-ZFQEN-G-HEA-34,6-Ectol v d 3 2] ©l-2-2)Hl % [b]E] & 7
2-7HEAbakol = (31814 X1-01)9] A

[3-chloro-6-fluoro-N-(5-methoxy-3.,4,6-trimethylpyridin-2-yl)benzo[b]thiophene-2-c
arboxamide]

3195 X-24(20 mg)oll THFS} =9 1:1 &2 mL)E
3(76 mg)¥F CH ;134 pL)E 2t 2 7o), v 23 &
wHkbek & ZheksE stk ZAE CHLCL,9 &2 3418 3
T3] FZ33th CH .Cl, & 95 7 MgS0 .2 1%, o] 3,
AL A7 A 2 vk E 1) 3] (CH ,Cl »:MeOH=40:1) =
XI-01 (13 mg)S S A= A

'H-NMR ((CD ;) ,S0) & 10.48 (s, lH), 8.11 (dd, J=9.1, 2.3 Hz, 1H), 8.00-7.92 (m,
1H), 7.50 (td, J = 9.0, 2.4 Hz, 1H), 3.69 (s, 3H), 2.37 (s, 3H), 2.23 (s, 3H), 2.12 (s,

7Fetar of 71 K ,CO
2] 80 124}\]7P
%2 CH,Cl,=%
b5kl

Alske] shgke

ot MIO rU m

ozi [‘i -1}
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3H).

[530]

[531] <A A4 54>

[532] 3-FER-6-ZFQLEN-G-WEA-34,6-Edtol ey d-2-2)-N-" &l Z[b
€] & 3-2-7H Aol = (31 ek 4 X1-02)9] $H4d

[533] [3-chloro-6-fluoro-N-(5-methoxy-3,4,6-trimethylpyridin-2-yl)-N-methylbenzo[b]thio
phene-2-carboxamide]

[534] 3HHE X-24(15 mg) ] DMF(1 mL) & 9 o] K ,CO 4(17 mg)@} CH ;I(13 uL) &
A o 2 7 RS E-& A 2ol A 2447t wRES Gt B S5 E S
EtOAc®E 3|48 F B3 ¥3} 438 & Al %5131t BOAc &1 4 MgSO 4
2 10x, 95, AshsEein. 2 E A s A daEetE 18 9
(EtOAc:Hexanes=3:7)2 A A 5}o] 3}3HE XI1-02 (10 mg)-2 =2 a1 2 Ao

[535]  'H-NMR ((CD 3),S0)  7.90 (dd, J = 9.1, 2.3 Hz, 1H), 7.78 (dd, J = 8.9, 5.1 Hz,
1H), 7.36 (td, J = 9.0, 2.3 Hz, 1H), 3.59 (s, 3H), 3.25 (s, 3H), 2.24 (s, 4H), 2.13 (s,
3H), 2.10 (s, 3H).

[536]

[537]  <AA 49 durA Q] A=A A} 3>

[538] Bkl ¥h3-2) Cof Aol ek, A Ao 55-59(3} 3= X1-03~X1-07)&
Az 8t T

[539] [ C)
[540] I‘QGa
HO X (0] o RN o)
| R6a—Cl| l
N7 N S R NN s
H | H
cl F

X-24 XI1-03~X1-07

[541] 7] ¥b&-2] Boll A,

[542] R &3 -(CH»)mC(=0)NH(CH »)nR ©] 31, m, n @ R* 3= - W Al A o] A A o] g
uhe} o},

[543] 3}31= X-24(0.1 mmol)2] DMF(1 mL) -8 <% ]| NaH(0.3 mmol)<}
N-substituted-2-chloroacetamide(0.2 mmol)& 2} th &2 7}3F - A 2o 4| &}3h=
X-247}F TLC ol Al Abebd wfj 7b 4] auksb gt 8h-g-Z 358 EOAcE 3] 4
T 2 ¥3AFEE A F ST EOAc & 918 57 MgSO & 71 %, o] 3},
Aot EFHete] Ao JIALE A7t A RatE a8 9 2 A A Sl 313E
XI-03 ~ XI-075 21t}

[544]

[545] <Al el 55>
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[546] FERE-6-FTFLE-N-(5-2-(0]| A X 2 o] 1).2-2 4 of| B-A])-3 4,6- E 0]
w3 2] H-2-ywl 2 [b] ] @ %-2-7FEAbwko] = (3314 X1-03) 9] 4

[547] [3-chloro-6-fluoro-N-(5-(2-(isopropylamino)-2-oxoethoxy)-3,4,6-trimethylpyridin-2-
yDbenzo[b]thiophene-2-carboxamide]

[548]  AAlelle] ArbA N Az d A} 3] Wil ubeh Al skl

[549] 'H-NMR ((CD 3) ,50) & 10.49 (s, 1H), 8.11 (dd, J =9.1, 2.3 Hz, 1H), 8.04 (d, /= 8.1
Hz, 1H), 7.96 (dd, J =9.0, 5.1 Hz, 1H), 7.50 (td, / = 9.0, 2.4 Hz, 1H), 4.21 (s, 2H),
4.01 (tt, J=13.2, 6.6 Hz, 1H), 2.38 (s, 3H), 2.25 (s, 3H), 2.12 (s, 3H), 1.14 (s, 3H),
1.13 (s, 3H).

[550]

[551] <Al el 56>

[552] 3-EEZ-N-G-Q-(AFOlEZEZZ o] x)2-8 40| FA)-3,4,6- E o] v €l 5]
2612-90)-6-% 5 0 =W Z[b]E] © #-2- 72 AL npo] = (3:8}4] XI-04)2] FH4

[553] [3-chloro-N-(5-(2-(cyclopropylamino)-2-oxoethoxy)-3.,4,6-trimethylpyridin-2-y1)-6-f
luorobenzo[b]thiophene-2-carboxamide]

[554] Ao dukA A Alz=d A} 39] why el ubeh A28kl o)

[555] 'H-NMR (CDC13) 6 9.19 (s, 1H), 7.89 (dd, / =9.0, 4.9 Hz, 1H), 7.53 (dd, J = 8.3,
2.1 Hz, 1H), 7.33-7.22 (m, 1H), 6.86 (s, 1H), 4.25 (s, 2H), 2.90-2.82 (m, 1H), 2.48 (s,
3H), 2.28 (s, 3H), 2.22 (s, 3H), 0.92-0.84 (m, 2H), 0.68-0.61 (m, 2H).

[556]

[557]  <EAlel 57>

[558]  3-2EEN-(5-Q-(Alo] FZ 82 ohu]| 1)-0-8 20 HA])-3,4,6-E o] W] 9] 2
.2-2)-6-ZF 9 2 Wl Z[b]E] S.3-2-7HEAbmto] & (3} 8H4] X1-05)9] EA4

[559] [3-chloro-N-(5-(2-(cyclohexylamino)-2-oxoethoxy)-3.4,6-trimethylpyridin-2-y1)-6-fl
uorobenzo[b]thiophene-2-carboxamide]

[560] Aol ArbA N Az d A} 30] Wl uheh Al £sk ol v

[561] TH-NMR (CDC1 ;) & 9.25 (s, 1H), 7.90 (dd, J =9.0, 4.9 Hz, 1H), 7.54 (dd, J = 8.3,
2.2 Hz, 1H), 7.32-7.23 (m, 1H), 6.67 (d, J = 8.3 Hz, 1H), 4.26 (s, 2H), 3.92 (dt, J =
10.5, 7.4 Hz, 1H), 2.51 (s, 3H), 2.30 (s, 3H), 2.23 (s, 3H), 2.04-1.97 (m, 2H), 1.81-1.72
(m, 2H), 1.66 (dd, /=9.2, 3.8 Hz, 1H), 1.42 (ddd, J = 15.1, 9.0, 5.8 Hz, 2H), 1.34-1.26
(m, 2H), 1.21 (d, J = 3.6 Hz, 1H).

[562]

[563] <A Al 58>

[564]  N-(5-Q-(il Ao} 1m)-2-L Ao HA])-3,4,6-Ectol € o] 2] d-2-¢)-3-F 2 =2-6-
229 22 [b]E] A2 7H Abvkol = (3h8 X1.06)¢] 4

[565] [N-(5-(2-(benzylamino)-2-oxoethoxy)-3,4,6-trimethylpyridin-2-yl)-3-chloro-6-fluoro

[566]

benzo[b]thiophene-2-carboxamide]
Al o] o AukA Ql Al z2d 2} 3] i of] e} Al 23813t
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[567]

[568]
[569]
[570]

[571]

[572]
[573]

[574]
[575]
[576]

[577]
[578]

[579]
[580]
[581]

[582]

TH-NMR ((CD ;) ,50) & 10.50 (s, 1H), 8.83 (t, /= 6.2 Hz, 1H), 8.11 (dd, J=9.1, 2.3
Hz, 1H), 7.96 (dd, J =9.0, 5.1 Hz, 1H), 7.50 (td, / = 9.0, 2.4 Hz, 1H), 7.37-7.29 (m,
4H), 7.28-7.22 (m, 1H), 4.40 (d, J = 6.1 Hz, 2H), 4.33 (s, 2H), 2.39 (s, 3H), 2.26 (s,
3H), 2.12 (s, 3H).

<A Al 59>

FEERR6-FFLEN-(3,4,6- Eol W E-5-2-54-2-(F d o] i) ol F A ) I
2l -2- )Wl £ [b]E] @ H-2-7H5 Afrfol = (3heH 4] XT-07)9] §H4

[3-chloro-6-fluoro-N-(3.4,6-trimethyl-5-(2-ox0-2-(phenylamino)ethoxy)pyridin-2-y1)
benzo[b]thiophene-2-carboxamide]

Aol o] ArbA 1 Al A} 3] W ol uheh Al 28kl T

'H-NMR ((CD 3) »S0) & 10.53 (s, 1H), 10.14 (s, 1H), 8.13 (dd, / =9.0, 2.3 Hz, 1H),
7.98 (dd, J=8.9,5.1 Hz, 1H), 7.76-7.70 (m, 2H), 7.52 (td, /= 9.0, 2.4 Hz, 1H),
7.40-7.33 (m, 2H), 7.15-7.09 (m, 1H), 4.49 (s, 2H), 2.45 (s, 3H), 2.32 (s, 3H), 2.16 (s,
3H).

<A Al o o] LubA 9l A Zd2} 4>
F7] Hk-g-2] D] Al Z=ubH o whel, A A of] 60-68(3} 3= XI-08~XI-16)2
A 23} T

w4 D]
R6b
|
HO. N o o) N o
| R%®—Cl l
s z s
N" N — - NTN
H | . N
cl

X-24 XI-08~X1-16

7] W32 Dol A,

R 3= -C(=0)R <©] 3L, R 3= & W A A o] A 74 o §F n} o} et

HHH(1): 83HE- X-24(0.1 mmol)€] CH ,Cl »(1 mL) & &l ol] Et ;N(0.2 mmol)3}
2F1 812(0.1 mmol)-S At 2 7FeE F A -0l A 3}3HE X-247} TLC/oll A
AR w7k ksl ok B2 3HE -8 CH .ClL,E 843 & &, ¥ 3} NaHCO
; &N, &, E3tAFEY SAHE Al H ST CH.CL, &9 79 MgSO .2
Az, o3}, At Este] dojx A E Ayt daZvtE a2
AA skl 3E XI-08 ~ XI-16S A AT

W (2): 3}3FE X-24(0.1 mmol)©] DMFE(1 mL) &9} o] EDCI(0.15 mmol),
HOBU(0.15 mmol) 2 Et sN(0.25 mmol)& 7} t}. o] 7] ol 7F544H0.2 mmol)<
74k F Ao A 31 3E X-247F TLC/ gl A Aeh2 wf) 74%] akslod o),
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[583]
[584]
[585]

[586]
[587]

[588]

[589]
[590]
[591]

[592]
[593]

[594]

[595]
[596]
[597]

[598]
[599]

[600]

[601]
[602]
[603]

[604]

HHSZ3HES CH.CLR 841t & B3 X3t w B2 A o2 Al H 39l
CH,Cl, &S 55 MSO , &2 7%, o3}, 74953810 dojzl AL s
A 7HA ARt E v 2 G A she] 332 XI1-08 ~ XI-16S A AU

<A Al o 60>

6-(3-F R E2-6-ZF 2 Z[b]E] @A -2-7H 5 A 52)-2,4,5- Eglo] v ¥l 31 2] |-
391 W20 o] = (34814 XL-08)9] 4

[6-(3-chloro-6-fluorobenzo[b]thiophene-2-carboxamido)-2,4,5-trimethylpyridin-3-yl
benzoate]

Aol duk 4] (1ol whel Al 28kl

'H-NMR ((CD ;) »,SO) & 10.65 (s, 1H), 8.26-8.21 (m, 2H), 8.12 (dd, J =9.1, 2.3 Hz,
1H), 7.98 (dd, J=9.0, 5.1 Hz, 1H), 7.84-7.78 (m, 1H), 7.70-7.63 (m, 2H), 7.51 (td, J =
9.0,2.4 Hz, 1H), 2.28 (s, 3H), 2.19 (s, 3H), 2.15 (s, 3H).

<A Al 4 61>

6-(3-F 2 E2-6-ZF 2 ZWZ[b]E] LA -2-7HFA ] 5)-2 4, 5-E gl o] v & 3] &) Y-
3-d 4-ZF e 2l o] E (31814 XI1-09)9] §H4

[6-(3-chloro-6-fluorobenzo[b]thiophene-2-carboxamido)-2,4,5-trimethylpyridin-3-yl
4-fluorobenzoate]

Aol Ak 4o] HhH ol whe} Al 238 A

H-NMR (CDCl 5) 6 9.35 (s, 1H), 8.36-8.20 (m, 2H), 7.91 (dd, / =9.0, 4.9 Hz, 1H),
7.54 (dd, J=8.3, 2.1 Hz, 1H), 7.28 (dd, J = 8.9, 2.3 Hz, 1H), 7.26-7.20 (m, 2H), 2.44
(s, 3H), 2.28 (s, 3H), 2.23 (s, 3H).

<Al e 62>

6@3336%EgiﬁiMﬂiﬂﬁﬂ%&ﬂEﬁAiEﬂﬂﬂ%ﬂﬂﬂ-
3- 3| S Al 20l o] E (354 XI-10)9] A

[6-(3-chloro-6-fluorobenzo[b]thiophene-2-carboxamido)-2,4,5-trimethylpyridin-3-yl
3-methoxybenzoate]

A el Ak 4o (1ol whel Al 28kl

'H-NMR (CDC1,) 8 9.21 (s, 1H), 7.89 (dd, J =9.0, 5.0 Hz, 1H), 7.84 (d, J=7.8 Hz,
1H), 7.71 (dd, J=2.4, 1.5 Hz, 1H), 7.53 (dd, J = 8.3, 2.2 Hz, 1H), 7.45 (t, / = 8.0 Hz,
1H), 7.31-7.13 (m, 3H), 3.89 (s, 3H), 2.42 (s, 3H), 2.26 (s, 3H), 2.21 (s, 3H).

<A Aol 63>

6-(3-F R E-6-ZF QL Z Wl 2 [b]E] QH-2-7HE A 52)-2,4.5- E eho] v &l 1] 2] -
3- 4-m B Al 2o o] E (3}3}4] XI-11)9] A

[6-(3-chloro-6-fluorobenzo[b]thiophene-2-carboxamido)-2,4,5-trimethylpyridin-3-yl
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[605]
[606]

[607]
[608]
[609]

[610]
[611]

[612]

[613]
[614]
[615]

[616]
[617]

[618]

[619]
[620]
[621]

[622]

[623]
[624]

[625]
[626]

4-methoxybenzoate]

A el Ak 4o (1ol whe} Al 28kl

'H-NMR ((CD ;) ,S0) & 10.63 (s, 1H), 8.21-8.15 (m, 2H), 8.12 (dd, /=9.1, 2.4 Hz,
1H), 7.97 (dd, /= 8.9, 5.1 Hz, 1H), 7.51 (td, /= 9.0, 2.4 Hz, 1H), 7.21-7.14 (m, 2H),
3.90 (s, 3H), 2.26 (s, 3H), 2.18 (s, 3H), 2.13 (s, 3H).

<A Al 64>

6-3-FEE 6-ZF QL ZME[bE] 2927 A 1)-2,4,5- Eeto| v el ¥ 2] |-
3-9 5-EF Qo RYE v ol E (3F9H4 XI-12)9] §4

[6-(3-chloro-6-fluorobenzo[b]thiophene-2-carboxamido)-2,4,5-trimethylpyridin-3-yl
S-fluoropicolinate]

A el Ak 4] g 2)el upe} Al 28kl T

'H-NMR ((CD ;) »S0) & 10.66 (s, 1H), 8.88 (d, /=2.9 Hz, 1H), 8.45 (dd, J = 8.8, 4.5
Hz, 1H), 8.13 (dd, J =9.1, 2.3 Hz, 1H), 8.05 (td, / = 8.6, 2.9 Hz, 1H), 7.98 (dd, J = 9.0,
5.1 Hz, 1H), 7.51 (td, J = 9.0, 2.4 Hz, 1H), 2.28 (s, 3H), 2.20 (s, 3H), 2.16 (s, 3H).

<A Al 65>

6-(3-F R E-6-ZFQ 2 Z[b]E] Q#-2-7HF A 52)-2,4,5- E gho] v &l 1] 2] -
3-4 6-FF 2BV SEU| o] E (3514 XI-13)9] 914

[6-(3-chloro-6-fluorobenzo[b]thiophene-2-carboxamido)-2,4,5-trimethylpyridin-3-yl
6-fluoronicotinate]

AA o] Ank 40] W (2) whe} Al 28k

'H-NMR ((CD ;) ,SO) & 10.66 (s, 1H), 9.12 (d, J =2.5 Hz, 1H), 8.79-8.73 (m, 1H),
8.13(dd, J=9.1,2.3 Hz, 1H), 7.98 (dd, /= 9.0, 5.1 Hz, 1H), 7.55-7.47 (m, 2H), 2.29
(s, 3H), 2.20 (s, 3H), 2.17 (s, 3H).

<A Al 66>

6-3-FEE-6-ZF L ZWME[b]E] A -2-7H AN 5)-2,4,5- E o] v €l 7 2] T
3- 5-2REIZ Y ) E (354 XI-14)9] 94

[6-(3-chloro-6-fluorobenzo[b]thiophene-2-carboxamido)-2,4,5-trimethylpyridin-3-yl
5-chloropicolinate]

Aol Ak 4o g 2)ol npe} Al 28kl

'H-NMR ((CD 3) ,50) & 10.66 (s, 1H), 8.93 (dd, J=2.4, 0.6 Hz, 1H), 8.35 (dd, J =
8.4,0.6 Hz, 1H), 8.27 (dd, J = 8.4, 2.4 Hz, 1H), 8.12 (dd, /=9.1, 2.3 Hz, 1H), 7.98
(dd, J=9.0, 5.1 Hz, 1H), 7.51 (td, J = 9.0, 2.4 Hz, 1H), 2.28 (s, 3H), 2.19 (s, 3H), 2.16
(s, 3H).

<A Al d| 67>
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[627]  6-(3-FRE-6-ZFEHE[bIE] L H-2-FHEA 5)-2,4,5- E o] v € 3 2] -
3-d -2 22 F e vlo] E (3814 XI-15)9] T4

[628] [6-(3-chloro-6-fluorobenzo[b]thiophene-2-carboxamido)-2.4,5-trimethylpyridin-3-yl
6-chloronicotinate]

[629] Aol Ark4e] W)l whet Azl

[630] H-NMR ((CD ;) ,SO) & 10.66 (s, 1H), 9.22 (dd, J =2.5, 0.6 Hz, 1H), 8.60 (dd, J =
8.4,2.5 Hz, 1H), 8.12 (dd, J = 9.1, 2.3 Hz, 1H), 7.98 (dd, /=9.0, 5.1 Hz, 1H), 7.83
(dd, J=8.4,0.6 Hz, 1H), 7.51 (td, J =9.0, 2.4 Hz, 1H), 2.29 (s, 3H), 2.20 (s, 3H), 2.16
(s, 3H).

[631]

[632] <A< 68>

[633]  6-(3-FEE-6-EFLEME[]|E LA-2-7H5 A 12)-2,4,5-E o] v E 3] 2] © -
3-2 (3r,51,7r)-oF L EN Q117 Al g o] E (3)8)2] X1-16)2] 14

[634] [6-(3-chloro-6-fluorobenzo[b]thiophene-2-carboxamido)-2,4,5-trimethylpyridin-3-yl
(3r,5r,7r)-adamantane- 1 -carboxylate]

[635] Aol k4ol W)l whe} Al 238

[636] 'H-NMR ((CD ;) .SO) 6 10.58 (s, 1H), 8.12 (dd, /=9.1, 2.3 Hz, 1H), 7.97 (dd, J =
9.0,5.1 Hz, 1H), 7.51 (td, J = 9.0, 2.4 Hz, 1H), 2.20 (s, 3H), 2.15 (s, 3H), 2.07 (m,
12H), 1.76 (m, 6H).

[637]

[638] <A Al 69>

[639]  6-(3-FREZ-6-ZF 2 Z[b]E]| S H-2-FHF A 5)-2,4,5- E dlo] v € 31 2] .-
3-d x4 A g o] E (3814 XI-17)9] §A4

[640] [6-(3-chloro-6-fluorobenzo[b]thiophene-2-carboxamido)-2.4,5-trimethylpyridin-3-yl
morpholine-4-carboxylate]

[641] 313t = X-24(200 mg) ¥ NaH(44 mg)-S DMF(1.8 mL)°l 83} 8} 21
1H-imidazol-1-yl-4-morpholinylmethanone(100 mg)S 7} 3+ & 21 20| ] 24A] 7F
A EESEITH BE3- o & EtOAcE 3|48 & B3} I3tAagE = AH el
EtOAc & <& 5 MgSO ,& 1%, o #ste] 2hehs 58l v, GALS
A 2w E 18 39)(CH ,Cl :MeOH=99:1) 2 A Al 5}o] %4 3} 3+& XI-17 (40
mg)S =dAe] A E AT

[642] 'H-NMR ((CD ;) ,SO) 6 10.57 (s, 1H), 8.12 (dd, J =9.1, 2.3 Hz, 1H), 7.97 (dd, J =
9.0, 5.1 Hz, 1H), 7.51 (td, J = 9.0, 2.4 Hz, 1H), 3.68 (s, 6H), 3.45 (d, J = 12.6 Hz, 2H),
2.26 (s, 3H), 2.15 (s, 3H), 2.12 (s, 3H).

[643]

[644] A7) Alz@ ¥ oakedol B3hEel Mg, ol x Y 9 AS 5] E 1o

[645]

gelste] e it
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[3E1]
HE [ AA T3 ™ %]
IX_OI 1 BnO. N_(S_(H‘ﬂ;é]%}\] )_3,4,6_Ea_ol
)I\)jf R u v g ) 2] ¥1-2-9))- 1H-91 5-2-
N” °N
J\(@ Fhm Aol =
IX-02 2 Bnoff N-(5-(H 2 5 A))-3,4,6- E 2]
>~ o
e el 5 2] e-2-9)-1-v - 1H-
) A 52-7H A}l =
1X-03 3 Bnoj\)\r . N-(5-(H 2 5 AD)-3,4,6- E 20
e R e ) 2] 2-9)-7- 2 v
" H-91% 2.7 3 Al mpo] 1=
IX-04 4 B"OI% . N-(5-(H172 2 A])-3,4,6- E2}o]
SN e 5 2 2962 2 -1
" o |HS1E2 AR A o=
X051 3 so L N-(5-(H1 2 £:2])-3,4,6- =2} 0]
oA A A o] e d-2-)-6-H &2 1]
) e T PR RS I
IX_O6 6 BnO. N'(S'(tﬁlza]%}\‘l )_3,4’6_Egl_ol
A —
[ LAk WE o] 2] v0-91).5- Q0 2
“J\LQ -1H-Q1E-2-7} 5 Abwlo] =
F
IX_O7 7 BnO. N_(S_(tﬁlxa]%}\] )_3’4’6_Ea]_o]
= o]
L AN ey gd2-2)5- 82 v ]
" H-1 %2 7} 3 Afnjo] =
Br
IX-08 | 8 N-(5-(H13 5 A1)-3.4,6-E 2ol
(LI K el 2] 2. Q)5 F R R
M H-15-2-7H3 Aprpo] =
Cl
IX-09 | 9 . N-(5-(MAE £ A1)-3,4,6-E 2} ol
POEE v € 9 ) 2. 9)-5- v -1 H-
kLQ AE-2-7HF Ak} =
IX_IO 10 N_(S_(tﬂ—l;‘é—l%}\] )'3,4,6'Eﬂ'ol
wel 5 2] Wl 2-91) 5 (= efo]
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Bro EF Q2 vE)-1H-1E-2-7F
'ENigi 2 xjvpo] =
H
CFa
IX-11 11 o N-(5-(Hl 25 4]))-3,4,6- E 2}
(LA W9 ) ¥ -2-90). 5 (E 2ol
’ EF QR EA-1H-¢1E-2-
o FhE Aol =
IX-12 12 o N-(5-(H1 2 5 A])-3,4,6- E 2}
(LA v e 3 ] 1291 )-6-9] 5 A -1
HJ\L@% H-Q1&-2-7H5Aprfo] =
IX-13 13 Bno)\)\r o N-(5-(H1 A £ 21)-3,4,6- E 2t o]
W w3 2] W 2-91)-5 W B Al
H
H-Q E-2-7Hg Aol =
OMe
IX-14 14 N-(5-(H12 2-A])-3,4,6- E&}o]
BnO. N o D o1
LA N W e 7 2] dl-2-91)-5,6-t} o] v
N
H)KEQOMG E ). H-01 527} B Aol
OMe =
IX_IS 15 BnO. N_(S_(tﬂ—l;‘é—l%}\] )_3,4’6_Egl_ol
)L)NI," o W el 9 )] -2- 91yl 2 5 -2
" 7} A o] =
IX-16 16 . N-(5-(H1A 5 A1)-3,4,6- E 2ol
X
J'\)N)\/No o e v g d2-2)-5-F2 2w
" A 27 Aol =
Cl
IX-17 17 N-(5-CH1 2 2 A])-3,4,6- E 2}o]
"X 3 v e s ) d-2-)-5- 2 52 2wl
NVXQQ 222714 Aol 1=
Br
IX-18 18 BnO. N_(S_(H‘ﬂxa]%}\] )_3,4,6_Ea_ol
/f}rf o oM e 1] 2] -2- )7 S Al
v 2 271 Aol
IX-19 19 N-(5-(31 2 5 A1)-3,4,6- E 2ol
Bno)l\)j( 2 e gl o) ) 2- 9y 3- v el
) HI{} F 2.7 A o]
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IX-20

20

N-(5-(H1 2 2 A])-3,4,6- E2}o]
W gl 3] 2] Tl -2- 2wl = [b]E] &
#H-2-7H Abato] =

IX-21

21

N-(5-( A & A)-3,4,6- Ee}ol
ey g d2-d)-3- S 2 2wl
Z[b]E] L#-2-7HEALrlo] =

IX-22

22

N-(5-(H1 25 A])-3,4.6-E g}o]
w el 3] 2] dl2-9)-3- 8 2 2
Z(b]E] £ -2-7} - Afupo] =

IX-23

23

N-(5-(H1 2 £ 2])-3,4,6- E¢}ol
ey g d2-¢)-3-F 2 26
v Wl 2 [b] E] & #-2-7HE AL
wjo] =

IX-24

24

N-(5-(H1°2 2 A])-3,4,6- E&}-0]
W g g d-2-d)-3-F 2 2-6-
EFQEMZEDbE e -2-7}
L Abatel =

IX-25

25

Cl

N-(5-(H1 2 5 A])-3,4,6-E2}o]
w € ¥) 2l d-2-)-3,6-tho] &
2 29 2 ([b]E] & #-2-7} A}
ujo] =

IX-26

26

N-(5-(#ll 2 £ A])-3,4,6- E &} o]
e ¥ g {2-2)-3-F 2 2 6
W = A 8l Z[b]E] Q. -2-7} =
Alufo] =

X-01

27

N-(5-8F0] = 5-4]-3,4.6- E2}0]
g ¥] 2] ¥-2-2)-1H-¢1 =-2-
FHEAbaRo] =

X-02

28

N-(5-8F 0] =5 A]-3,4,6-E}0]
w1 2] -2-)-1-w & -1H-
AE-2-7HF Aol =

X-03

29

7-H &2 2 _N-(5-8f 0] =2 A] 3,
4,6-Ectol v e ¥ 2] el-2-%)-1
H-Ql 5-2-7H5Alnfo] =
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X-04

30

6-F ER-N-(5-3 | E5A]-3,
4,6-Ectol vl E 9] 2] dl-2-9)-1
H-QlE-2-7H Aol =

X-05

31

6-H 2 T _N-(5-3}0| =5-A]-3,
4,6-Ectolmd v g ©l-2-9)-1
H-Q1E-2-7H Alfo] =

X-06

32

5-5F L E-N-(5-3Fo] =HA]-
34.6-Etol v E v 2] H-2-9)
-1H-Q1&-2-7Hg At o] =

X-07

33

5-H 2 F_N-(5-3F 0] =543,
4,6-Eetol v g 3 g dl-2-)-1
H-?1E-2-7Hg Aol =

X-08

34

5222 N(5-8lo] =& A3,
4.6-Edtolv el 3] ] el2-)-1
H-Q E-2-7H Aol =

X-09

35

N-(5-3F0] =5 A]-3,4,6-Eg}0]
el 57 2] d-2-9)-5-w € 1H-
A= -2-7Hg Aol =

N-(5-8to] =5A]-3,4,6-E E}0]
H e 3 2 d-2-)-5- (B efol
EFLEE)-1H-}1E-2-7}
=ApRO] =

37

N-(5-8F0] =54]-3,4,6-E ¢}o]
w2 d-2-¢)-5-(E ol
EFLEMEAD-1H-Q1=-2-
FHE Aol =

38

N-(5-8F0] = 5-4]-3,4,6- E2}0]
v e 3] 2] ©-2-2)-6- W] F- Al -1
H-Q15-2-7}EA o] =

39

N-(5-8F0] =51 -3,4,6- E}0]
e 5] 2] e-2- )5 AL
H-Q1E-2-7h 5 Abfe] =
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X-14 40 o N-(5-8}0] =5 A]-3,4,6- E&}0]
(L % n v €l 3] 2] ¥ -2-20)-5,6-t} o] ]
”“kEC}We 5 A - 52 7H Ao
OMe =
X-15 41 HOJ\)\j\/ . N-(5-3}o]| == A3 4,6-E &} o]
Ly o e 7 ) 2- )l -2
e 7} Aprpo] =
X-16 | 42 Hﬁ%rb 5-Z R Z-N-(5-3F0] =2 A]3,
L Ao 46-EetolmE v g2
JX{} Wl 22 7H Aol =
Cl
X-17 | 43 ] OI% . 5-H 2 _N-(5-8F 0] =5 A] 3,
L Ve 4,6-Ectolmd v 2 d-2-A
LZ:} Wl 255 -2-7H Aol =
Br
X-18 | 44 HOJ\)\I . N-(5-8Ho] =5 A3 4,6-E e}
'mf%i?m e ) ] 1 2- )7 ] 5 A
ZFE-2-7HF Ao =
X-19 45 o N-(5-8} 0] =5 A]-3,4,6- E&}-0]
(LI o v v ] w2 o) 3o el Wl
E5 el
X-20 46 o N-(5-8}0] =5 A]-3,4,6-Eg}0]
(LI s 7] 2] | -2- )yl 22 [b]E] 2
e #1272 apnfo] =
X-21 47 oL 3-FEE-N-(5-3f0] =5 A]-3,
J¢§°f 46-EcolME 72l 29
c Wl 2 [b] Bl 23 -2-7HE AL o]
=
X-22 | 48 oL 3-H 2 2 -N-(5-8F 0] =5 A]3,
J'\)NI',; o 46-Etolud s g d-2-4)
Br il 2 [b] E] & #-2-7} 5 Ak o]
=
X-23 | 49 . 3- 22 2-N-(5-8F0] ZH A3,
Jﬁ§°ﬁ 4.6-E ko] v & 3 2] -2-2)-6
o - & Wl 22 [b] E] Q.3 -2-FH AL
ujo] =
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X-24

50

3FEEE-6-ETFLE-N-(5-3t
o] =5 A]-3,4,6- Egto] v E 7]
2l -2-2hywl Z[b]E] 2. 3-2-7}
APkl =

X-25

51

3,6-Tho] 2 2 2 N-(5-3Fo] =
SA-3,4,6-EctolmE s 2o
2-) W 2 [b]E] & -2-7HE AL
njo] =

X-26

52

-OMe

3-Z 22 -N-(5-3t0] == A]-3,
4.6-Eetolv g v 2l d-2-90)-6
- AL [b]E] 3 -2- 7
Abatol =

XI-01

53

FEERE6-FFLLE-N-(5-1
SA-34.6-EfolvE v 2l dl
2-)Hl Z[b]E] L #-2-7} A}
wjo] =

XI1-02

54

ERR-6-FFLE-N-(5-¥
5A-3,4,6-EctolvE v 2] H
2-2)-N-v| &l Z[b]E] 2. %-2
-FHE Aol =

XI-03

55

FEERR6-FFLE-N-(5-(2-
(o] Az E PolH| 1x)-2-F Ao
EA])-3,4,6- E o] v 3] ]
doo-2hywl Z[b]E] Q. #-2-7}H=
Alrfol =

XI-04

56

3-FREN-(5-Q-(AFo] FEZ
B o 1) 2-5 Aol HA])-3,
4,6-Edfol v & 3] 2] d-2-2)-6
-EZFQ 2l Z[blE 2 #H-2-7}
EAfnto] =

XI-05

57

3FEEE-N-G5-Q-(Ael 22 F
Aop] k) 2- Aol FHA))-3.4,
6-E kol v d ¥ 2] ©-2-¢)-6-
EF o 2wl z[bE 2.#-2-7}
HARARo] =

XI-06

58

N-(5-Q2-Cil A o] 20)- 254
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ol 5 A])-3,4,6- E &o] v € 7
2 d2-)3-FER6EFL
22 [b]E 2 3-2-7F Al

ol =

XI-07

59

3FEERE-6-FTFLE-N-(3,4,6
-Egtol v E-5-2-% A -2-(|
o] xyel HA) ¥ £ H-2-2
Yl Z[b] E] & H-2-7} AL mto]

T:

XI1-08

60

6-3-EFRE6-FF LR
b]E] & 4-2-7H5 AR 52)-2.4.5
-Edtolvid v d-3-<d

Wl Zof o] E

XI1-09

61

6-3-EEE-6-FFLEWE[
blE] L. H-2-7FE AL 5)-2.4.5
L e RS

4E20 BNz 0] E

XI-10

62

6-3-FRE-6-EF R E[
blEl L #H-2-7IFA 1] )-2.4,5
-Edtolv ey ] H-3-<d
3-u| E Al o] o] E

XI-11

6-(3-Z2R-6-EFLRUE
b]E] © #-2-7}H A} 52)2 4 5
-Edfolvd ¥ g dl-3-d
4-v| E A 2o o] E

XI-12

64

6-3-ZRE-6-EF 2 x|
b]E] Q F-2- 7 A 52).2 4.5
-Edbolvd v 2] H-3-<

5-EF QYT o E

XI-13

65

6-3-FRE-6-ZFLENME|
b]ﬂ 2 #0272 Al ] $)245
-Egfolvg ] g d-3-¢d

6-ZF L 2 UFE Yo E

XI-14

66

6-(3-F 2 R-6-TF R
bE] @ 3 -2-7FEAL ] 52)-2.4,5
-Edfolvd v d-3-<
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[646]
[647]
[648]

[649]

[650]

S-EEREYEYlE

XI-15 67 o 6-3-EZZ-6-5F22ME[
Ny O X =) )
o f)\/ S, b]E] 3%-2-7}%/\]‘1]] E)_294,5
ol F -Edtolvg ] g d-3-¢d
6-H 22 I FE ol E

e Ja P! 6-3-ZZE6-ZF QML
F LA bJE] . 3-2-7HF AR 12)-2.4.5
o ST -Egtolm gz g d-3-d
(3r,5r,7r)-o} T} RHE| Q1-1- 74
AlElol E

XI-17 69 M, 6-(-FRZ-6-TFEME|
J'\)\I s bJE] 3 -2-7HEAH] 52)-2.4.5
o F -Edtolvd g d-3-4

EXHAL4TIEA Yo E

<29 1> TNF-o2 23 @359 A X 53 oA 84 A d

<A >

HT-29 ALt o g ¢k -2l 9] Al .9} U937 Abe -2l B3l 5+4 Al ¥ 10%
FBS, 1% penicillin/streptomycin(PS)7} 3t -3 RPMI 1640 ¥l %] & 37°C, 5% CO ,
z21 shell A v ato], A E7F vl Eek 200 80% ol Ak 1:3 ¢
v &2 Altsle] B 2 g o) A8t HT-29 A| £ E 24 well plate®l] 2x10 5
cells/em 29| 5 5= W ¥F3te] 1% FBS 9 1% PSTF §H-f-¥ vl <] of] A §l oF =&
1A AA ] AT 2 % 10 ug/mL BCECF-AMZ A €] 8lo] 37°Col| A 304
HE-3-A] A BCECF7} A 32U ol ¥4 4] H U937 Al 3 ¢} TNF-a(10 ng/mL)E <A A&
of&o] A #] ¥ HT-29 Al 3 9} 37°Co A 3413 HE-g Al ZA T}, /E-g-o] b v A =
A7 staL F-2 e A 92 U937 Al £ E Al 7] 6k7] #8te] PBSE 23] A= 83 vt

o SAR A E &35 $138F] 0.1% Triton X-100 (0.1 M Tris)E A 2] 3}
A 2o A 30+ WE-§-A1Z]1 &, Fluostar optima microplate reader (BMG
Labtechnologies, Germany)-& AF&-3to] & 33-8 573l A &3} 31 t) (Carvalho et
al., 1996; Thapa et al., 2008).

Carvalho, D., Savage, C.O., Black, C.M. and Pearson, J.D., IgG antiendothelial cell
autoantibodies from scleroderma patients induce leukocyte adhesion to human vascular
endothelial cells in vitro. Induction of adhesion molecule expression and involvement
of endothelium-derived cytokines. J. Clin. Invest. 97, 111-119 (1996).

Thapa, D., Lee, J.S., Park, S.Y., Bae, Y.H., Bae, S.K., Kwon, J.B., Kim, K.J., Kwak,
M.K., Park, Y.J., Choi, H.G. and Kim, J.A., Clotrimazole Ameliorates Intestinal

Inflammation and Abnormal Angiogenesis by Inhibiting Interleukin-8 Expression
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[651]
[652]

[653]
[654]

[655]
[656]

[657]

[658]

50

PCT/KR2020/013003

through a Nuclear Factor-kB-Dependent Manner. J. Pharmacol. Exp. Ther. 327,
353-364 (2008).

[3E2]
FFE |dAZH )| FE ([ AALELAR)| SHFE | AALH %)
5-ASA 3.8 X-14 36.9 XI1-03 60.6
X-15 4.8 XI1-04 13.9
X-01 432 X-16 25.1 XI1-05 25.5
X-02 29.1 X-17 8.5 X1-06 62.1
X-03 14.5 X-18 55.1 X1-07 84.1
X-04 30.3 X-19 25.1 X1-08 7.7
X-05 75 X-20 16.5 XI1-09 34
X-06 49.9 X-21 13.4 XI-10 46.5
X-07 88.9 X-22 26.8 XI-11 77.2
X-08 31.0 X-23 9.1 XI-12 31.9
X-09 82.8 X-24 90.3 XI-13 20.7
X-10 57.2 X-25 19.5 XI-14 38.1
X-11 32.8 X-26 45.1 XI-15 20.3
X-12 50.9 XI1-01 9.3 XI-16 292
X-13 36.7 XI1-02 18.5 XI-17 65.7
7371 3% 29 TNF-aol o8l f- 5% 4 48] A 3EHT-29)%F @34
A FE(U937)] 2ol thak Al e =1 uM)2] A 24 S 2ALE A afo) el

upe} gol,

AA Aol A AFAd %}
T ALA 91 5-ASA(UA]
LERLA] 952 H “d,—?:%l_

_)F.

Heklel v

)l 4

R
o o 1o
12
2

o
5-
1

A o X-24 3}

nqo

j=
EH]_E_L

13F X 5ol 22ola1 9= oF= <l Autitelxl el gy
=3.8%2 JAEE 1 597 A9
90.3%2] AA &S

S 313 E XT1-07-& 84.19%9] A &<,

=

XI-112 772%2] A& B
S A FAo] -5 ToR
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[659]
[660]

[661]
[662]
[663]
[664]

[665]
[666]

7] AvpRRE, ® el 584 12 FANE SHEe 954 428
5o 83 A 5 98 % S Jom, B Wyl sgEe /&
FE-S A5l AL SRS % 5 ek,

<AF 2>IL-6Z T2 G T FFIAAE B2 oA 24 A9

IL-6°] o gt 4 0] Al Z-g3l -] H2} o] 2] &g A F-> TNF-aoll 9] &
59 TAd e S AF8-5FSITh HT-29 Al X & 24 well plateol] 2x10 5 cells/cm 2
o] FE & | Y3t 1% FBS® 1% PSTE 113wl 2| of] Al g oF=-& 1417 A A ]
31T} 71§ 10 ug/mL BCECF-AME A 2] 3lo] 37°Col| A] 304 5F-§-A] A
BCECF7} Al o] ¥4 ¥l U937 A 3 9} IL-6 (10 ng/mL)E 94 A1 3 oF=-o]

A 2] € HT-29 A3 9} 37°Cel| A 3ATF wH-GA T, wh-g-o] 2y A &

A AL 2w 2] ¢k U937 M EE A AsL7] 9l38le] PBSE 23] A #5151t}
g dAZ AXE S35 Y5H] 0.1% Triton X-100 (0.1 M Tris)Z A 2] 5} <]

A -0 A 305 §H-5-A| 71 &, Fluostar optima microplate reader (BMG
Labtechnologies, Germany)-2 A}-8-3lo] 838 A sl JaFsl o).
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[667]
[668]

[669]

[670]

[671]
[672]

[3£3]
332 Mg BHE [dAgd@] saE [dAsd@)
5-ASA < 1.7 X-14 29.5 XI1-04 6.5
Tofacitinib 49.1 X-15 42.4 XI-05 14.5
X-16 15.1 XI-06 54.1
X-01 34.0 X-17 3.6 XI1-07 72.8
X-02 21.1 X-18 48.8 XI-08 6.8
X-03 5.0 X-19 18.7 XI-09 21.2
X-04 25.1 X-20 27.0 XI-10 13.1
X-05 34 X-21 11.4 XI-11 67.0
X-06 429 X-22 19.7 XI-12 18.0
X-07 80.3 X-23 8.7 XI-13 15.2
X-08 21.3 X-24 79.2 XI-14 26.8
X-09 71.7 X-25 9.0 XI-15 13.6
X-10 47.9 X-26 38.4 XI-16 20.3
X-11 242 XI-01 4.7 XI-17 59.6
X-12 46.0 XI-02 10.9
X-13 234 XI-03 49.9

71 339 IL-691 98l F¥ 4 da A EMHT-29)9F T3l A A 3EU937)9
2] o gk Al S FE(1 uM) 9] A A S LG A 2o VrERG e} o],

71EFE 5-ASAS] A 9= 1 uM F50M < 1.7%2] SAEZE 1 a7 A9
WERUEA] o8 vhH E A E] ' o] 7932 49.1%9] oAl &S Kl

Houbd o] Ao X-07 3HHE-S 80.3% 2] oAl &S trEb o] ) $- =3
A8 Bt} 33HE X241 792%2] A &L, 3= X072 72.8% 2]
AAES, SFE X-095F 71.7%2] A &S, AA o XI-11<2 67%2] JA &<,
SH3HE XI-17-& 59.6% %] A &<, 33E XI1-06-> 54.1%2] A& B2t
U 2] 31322 B 5-ASA B} U] 7 oA @48z o=

A A

il

4

A

J
¢

6} | & 40| TNF-0 2 IL-60°l 2] 3 7 Absi] A -kl R o] B2k o] 5] g4 o]
T8k 259 SR E S U R & A IC 235 e ST
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[673] [34]
3= TNF-a (IC s) IL-6 (IC so)
5-ASA 18.1 mM 25.1 mM
Tofacitinib 0.70 uM 0.44 uM
X-09 0.30 uM 0.34 uM
X-24 023 uM 0.35 uM
[674]
[675] 371 3 40l WEbd npe} o],
[676]  tHESFE = ARESF5-ASAQ 79 TNF-aol o] & -2 o 4] IC 5= 18.1
mMo| 3L, IL-691 ] gk -2} O*zﬂ IC 5= 25.1 mMo] At BFH, & 2k o
3}3HE X-092] 7-$-= TNF-a 2 IL-6 F 540 2 o 4] IC 5= 2421 0.30 uM, 0.34
WM 019131, 3138 X-249] TNF-a 2 IL-6 § 54 2 94 IC 3= ZH7H 0.23 uM,
0.35 uM ©] 1t} B3-S X009} X-24 1= 717} 5-ASA TlH] 525 uj o] o] 5=
2 S Hlow, EgATE ol Bleto] -3 A S H Al
[677]
[678] A7 AR A, oy o] gheb] 12 BA Y SEES ASA FE S
A go) FgstA AFEE F Aee E T don, 4 i o 3EEE 7[E Y
of=-& thAlsto] A8 73S o = JdTh
[679]
[680] <A@ 3>TNBSE F=3 G54 F & rat 2o 3= A7 £ in
vivo % Al &
[681] <A1 >
[682] &2 7-87% ¥ Sprague Dawley Rats 2 2] ¢l E o] @ (Korea) = F-F
Tdake] 3ARF AR LPALE R HF S A7 Aol o] &ak3ith A ¥ 7IgE
T APR S E& ARl FEstA AL, AFF A Y] 512 2541 °C, Al F R
50+10% = FAI AR As del= As 2y 24 7] o o & 12413F
woka7] (light-dark cycle)= 2 2Aas9c Ad e 7 it onb o] 2 She]
A5 o] 180£10 go| ¥ =5 25 (randomized block design)©l] 2] 511
S5u-(t &, TNBS W5 5o o7, TNBS+sulfasalazine 300 mg/kg 51+,
TNBS+Tofacitinib 30 mg/kg 51, TNBS+A] & 2F & 1 mg/kg 5 17) 2.2 170
A5kl
[683]
[684] (1) TNBS 24 5o 441 f2
[685] 244k A 218k ratE- diethyl ether@ v} 3+ -, polyethylene catheterE 172 3t |

mLFAF7 ] & o] 8319 colon?] lumen®l 50v/v% cthanol = 3] A1 3l 5% TNBSZ 0.8
mLE A3 3 3, -0 7 59 TNBS7} Alo] v = A& vk &} 7]




54

WO 2021/060890 PCT/KR2020/013003

[686]
[687]
[688]

[689]
[690]
[691]

[692]
[693]
[694]

[695]
[696]
[697]

[698]
[699]

st ratE 7152 Al Aol A 603 B A XA A ) o) 272 vehicle
[50v/v% ethanol|7+-& T2 w3 wpzk71A] WHH 0 22 =915} 91 T} (Thapa et al.,
2008).

[40
o
]

ok o] g5 ZALEL7] 98] TNBSE A X3k &I 2E 59 &
u A g sk Al 7ho] Ko 5Tt

3 AF w2
Digital mass meter & 0]-&3F0] 4] ¥h/] €] TNBS F-0] & oF& o] 374
T 7t rate] A5 W3S 3G

@ & 5FA 54
Rat9] )48 2 &3slo] gt 02 HE 5-6 cmAlo] 9] 228 1 om Aol & ZheEha]
=

2ol FAE

ﬁ
e
BN
%
lo

Al
St rat9] 225 4% paraformaldehyde -84 @ 2 3G A1 71 F 30%
sucrose Mol %7 2= o] 7t} ¢F o A o] WE A H 7| (Microm HM 450,
Thermo Fisher Scientific, Germany)Z 25 pm FAR A YERE G99
Haetgloh 22 AH S KPBSE Al # & &efol & Fef s o] 7Ax2A7] &
hematoxyline & Eosin &% 3 M &lo] & w| 74 slol| A gzbsto] Hupd=ig 2D 3]
AL ot7] 3 59 ol A3} sto] mhg-2 wpe | F A 64 25 Felskglt
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[3£5]
2 R Score
D ASAE IS
Occasional inflammatory cells in the lamina propria 0
Increased numbers of inflammatory cells in the lamina propria 1
Confluence of inflammatory cells, extending into the submucosa 2
Transmural extension of the infiltrate 3
2) Tissue damage
No mucosal damage 0
Discrete lymphoepithelial lesions 1
Surface mucosal erosion or focal ulceration 2

[700]
[701]
[702]

[703]
[704]

[705]

Extensive mucosal damage and extension into deeper structures of the |3

bowel wall

<TNBS= 58 2F 1ol gk spghEo] A Fo] g 4>
In vitro F-2} A A[go| A 24 o] -8 sftess e udd 8331
mg/kg)ol A 9] in vivo &9 A A& A Bl E R AT EERE S5
3 60l et o, BHeE X-099] s 5o 491 &8 i 7o YERH AT
[326]
sk 7ol &% A AEER) | AT JAEE%)
Sulfasalazine 300 mg/kg 69.6 86.6
X-24 1 mg/kg 97.4 86.6
X-07 1 mg/kg 94.9 72.9
X-09 1 mg/kg 94.0 72.7
XI1-07 1 mg/kg 91.0 82.9
XI-17 1 mg/kg 79.8 60.2
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[3%7]
3= 7ol &% AFA AEER) | AT AE5E%)
Sulfasalazine 300 mg/kg 69.6 86.6
Triamcinolone 10 mg/kg 84.5 70.0
X-09 0.3 mg/kg 47.0 17.2
X-09 1 mg/kg 85.2 69.3
X-09 3mg/kg 91.7 74.6
X-09 10 mg/kg 98.9 80.8
[706]  7h A Fe] ¥}
[707] A% 180-190 g&! ratoll 5% TNBSE o] &3] Aol A5-& Fu-d o4
Eelo] A TNBS A& Ao 55 AE 7T o= 59 3hujd dAAZke 557419
W35 B2e A} vehicle A 2] 272 A& A EFAZE 7S Hola
TNBSRF 2 2] &k & Al she] 551 7F Haoh 5A A RE 557171 oFzE
3| E Ao, At v gs v 55 A7 A A S Al
FAHE N Ao ehzl 300 mg/kg s A 2] g & FFAI7E A A 8] 3] 4] of
vehicle #} 2] o ol H| 8|4 = 7]’/‘me1“} TNBS &5 F-of 7hof] H] &l 3 #] 3]
AL bk S5 315 E 50.5% 5 YEFATE ] H g S EES |
mg/kga ol 3 5ol & 60.2%~86.6%°] 3] 5 &S WEFSLAL A5 35 F ol
e Fo R JdstH 3hghE X-24, X107, X-07, X-09, XI-17 =] $lt}. &3t &
X-002 o Ptz o Akl 300 me/kgo] 9o
E 2] Al & E(triamcinolone) 10 mg/kge F718ko] 55 o &4 &4 & 4%
A}, 3ok E X-09= &4 w7 3 E 24 e e
oM EAAEZ Y 7Y e Fl sl
[708]
[709] . FEisH
[710] 5% gbe] FEFo7F Bk Fof thd& A Este] Seto R 4w HoA )
TNBSE X%?Jﬁiratﬂ ﬂ%%h‘i ol Bl sto] FEak FHo] Ao,
sEVIY e 9 2 Az o] fAd Y] YEE T At
Aok 2bxd 300 mg/kg S A 2§ ol A= b4 4 vhE s Abol 9
FEolu tie] Td = AA 8 Ao, AYH L e Fol 1o
A= A e 300 mg/kgS A 2] d 1F B S0l O A E T
SFEHE X-00= S =4 A 2w 2SRl L s ellA
EddrsErg 37t H -8 Flsiitt
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[713]

[714]
[715]
[716]

[717]
[718]

[719]
[720]

[721]
[722]

[723]
[724]
[725]

A% W3R} rate] thde] 995 A5 3=1BD 23 o] Al 2w (F A )0t}
S A Zsto] B0 2 RE 5.6 cmAbo] 9] ZH TS A E A
vehicle-# &] thz ol B] 3] TNBS ©55 A ]2 ] 749 & o] Q= o] F77}
frol Aoz Frtstelom, A a2l A ok eb i 300 mg/k
o M= Az A 3 EE 69.6%5 Ve v E 3859
mg/kgS F-01 8 S0l 1 79.8%~97.4%2] 3 HE S VERA T AT
gl EFo] 943 o2 st 83E X-24, X1-07, X-07, X-09, XI-17
ol o, 3l3tE X-097 Sl &R A FHES el e 5

EgrE

)
0 o
2y

i)

onl ot

14 E gnc mush o $oge Blealt,

. Rat 43 40 £ 5% 54

S oEd 94 29 Aol A thgel Wel B o F ot 24 &
hematoxyline-eosine §1 A& A A et g At & A5 H3)sto

H ekl & o] 318k X-09+= &% &9 A &4 35 a0 E
Herglo B9 o EeetA s B u auk O 53 delsslt
(5 1).

71 A3l 39 AR, E iy o] 318k 12 FAH = sE S 94
FAZ & A AFEE F AeS E A don, TEGES A st
AE7h e o 5 et

<A g ¢ 4> Dextran sulfate sodium (DSS)Z =3 mouse®] HF4 F2 %
TE ZdoA 3 ES A+ F9 invive 5 A E

<A1E s>
FEL2 7-85 % ¥ CS7TBL/6 mouseE 2. 2]l En}o] @ (Korea) = H-E <) &<
T ARk Al s = QPG 3} A7 & A gl o] &ttt A7 Vit T AR S}

5)

=
S AR ol YA, AFS A o] £ 53 25+1°C, At == 50+10% 5
FAAFH T A del= Asg 2l 7)o o8l 12411F o7 (light-dark

(1) DSSEo] & u}/H 1]—03 G- m O‘r =29 cq]u]— U= &er 274

2970l 2% DSS salt (M.W. 36,000~50,000, MP Biomedicals, LLC, OH, USA)7}
Q;LO Qti o]—Oﬂ O],/]f’r_ HH o].]-” ko1 o) i/\‘] szg g _'C_thﬂ-o],oﬂq_ u}/ﬂ 1]—03
wdeo] A5-DSS A= 27| 7937 DSSFo], AA &85 149 Foo,
214 A B DSS 7L F S o, 11 3 A4 &85 7 Fo o 2AE
o]-&38tgl o, k=2 DSS7F A 2l ¥ = A G v 13] Fof 5ty ‘r‘6017]'
o] W& HE T (5 2a). A2 7 7 6vleEl &2 Sho] Ht AlF Ol 20«1
20| ¥ =5 P31 ¥ (randomized block design)oll 2] 3kl 6 (2=, DSS ¥
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[726]
[727]
[728]

[729]
[730]
[731]

[732]
[733]
[734]

[735]
[736]
[737]

[738]
[739]

5o, DSS+Ad 94k} 300 mg/kg 51 7, DSS+E A El | 30 mg/kg ¢ i,
DSS+A1 8 9F &2 1 mg/kg 501, DSS+A1 ¢ &F 2 3 mg/kg F-o] 7)o 2 150
AR et 24 Ao R oFR o] &8 o]F A X2 agatE =457

9A5ho] DSSE 5URE Felate] edo] FuE F 1427 B Folshe] o]

o] A 2= AEE ST (5 3). el Folm 1041 vl 18]
AA G ARVl A F-ol ekl

Q) Az #HFE
Digital mass meterS ©]-8-3}o] DSS F-o] @ oF&E Fof 74 F<F ZF mouse 2]
Az M3} E Azl

=
Mouse2] &S A &3 o] 370 21 E cecumZHA o] Aol FAE

(4) MPO =4

AW EFT] ST ALE 55T A 84 MPO FO 2 Z4813
Z 1 cm 2719 colon tissueZE AF7F2 PBSE A A 31al FAI S &4 61 22 9
57 10 mgW lysis buffer (pH7.4, 200 mM NaCl, 5 mM EDTA, 10 mM tris, 10%
glycerin, 1 mM PMSF, 1 pg/mL leupeptin and 28 pg/mL aprotinin) 500 uL.Z % 7}gk
- Bead Blaster ® D2400 homogenizer (Benchmark Scientific, NJ, USA)E ©]-8-3}¢]
;(-11 Q, g}o:l 1;]_ ;(-11 §} 6‘1— /\] ISOOXg, 55307 2Q OJ N \ﬂ g]_oq /\]—EOHQ_

< o, o] A 9 100 uLE MPO ELISA kit (HK210, Hycult Biotechnology,

Netherlands)-‘% o]-g-slo] =43} ). =, anti-mouse MPO antibody”} & ¥ 96
wellsol] 9F2] 415912 100 uL 3 7F8Fe] A 2ol A] 1A]ZF HE-§-A] 71 3 washing
buffer® 33] A 2 &} t}. o] 7] 9l reconstituted tracer-S- 100 pL 5 7F3Fe] A 2o A
LA ZE ¥h-&-81a1 33) WEE A 2] $F T}, streptavidin-peroxidase conjugate S 100 uL
H7FsE ATt Aol A 1A ZF §E-g-g 2, M| % 3} 31 TMB substrate solutions 100 pul
7}&ke] HE-g- 30%- F-of stop solution 100 uL 7}&Fe] A X A1 71 T 450 nmell A]
FTYEE FAS T MPO B4 5= 25°Coll A 13 ot Boll A Baksla 1
uMe] == X & 2|1 sto] o] 31 -& colon 2] 2 9 | mLel 323HE MPO
Fo 7 ALlsEA T

DESLE
Rat o722 9] hematoxylin/Eosin 92 2] 7 9-¢} F At uhH o=
Ao, At 44 2 3 Ao A543 AR A3 488kt

<DSS= 7535 FA 3 A mouse FAFoll thF SpSt= o] A4t o]
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[740]  DSSE fri=gh 7hA mhg-2 Qo) tate] 3hehE X-249] o)A A4S
=7 8to] 3 8ol Ve Sl o, SS_E._ gk 5 b2 gl th gk shetk e
X-099] F% &2 A8 S ¥ 9o YRS
[741] [%8]
shetE ol &% THA 49 (DSS-E-DSS Fo1/% 359)
AFA BAE5ER) | AT A5E%)
Sulfasalazine 300 mg/kg 66.9 22.8
Tofacitinib 30 mg/kg 68.2 29.5
X-24 1 mg/kg 58.1 22.8
X-24 3 mg/kg 98.2 73.3
[742]  [39]
e o] &7 ERCR
A A5E%R) | AT ASE%)
Sulfasalazine 300 mg/kg 66.2 65.9
Tofacitinib 30 mg/kg 80.9 80.8
X-09 0.3 mg/kg 48.4 56.5
X-09 1 mg/kg 76.7 72.0
X-09 3 mg/kg 89.0 80.7
X-09 10 mg/kg 96.4 88.1
(7431 7L Aol W3}
[744] A T©] 19~21 g9l mousedl] 2% DSSE 73t 22 74 28 A T 14U 3
28 28A7]aL o]oj A F A 2% DSSE SHir3 B2 7L S84 A
FTS e A 4 RdolA WL stg=o] a5 S48t
WA oA BF A AStE A&k A} vehicle A 8] ) 22
A& A FFA7E F7HehE Holal DSSRE A E] gk & DSS A ] &2 A7
At B8 S8 A 7IAA A F& 3 E5etr] Al AFsk el o, 5 WAl DSS
Fo 2 A 55 A7 A A 8] ZHAE ST FA a9l Aok 300 mg/ke
E= EFAE Y 30 mg/kg S A ] d 772 35U F 55 3 5E-2 vehicle A 2]
2ol Bl &kl ZF 2 22.8% 9 29.4% 5 B ok whi, v 2l dl 2 31gHE X204
L&A BHA 3 EE(22.8%, 73.3%)S HST (5 2b).
[745] A F0] 19~21 g2l mousel] 2% DSSE &3t =& 7L F S8 A1A ol

59

=]

ol Z9 oukal 14 Aol wdlo) X psS A A

= AE

=
=

AECE R DR E
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[746]
[747]
[748]

[749]
[750]
[751]

[752]

[753]

gk A, vehicle M ] ol 2 Al &S] A 57 A7F

Je] & b2 Al Fato] A7 A Astke] At

3] ZAaE A g diza el A ubakekzl 300 mg/kg
DSS

__Lr\ﬂ

H

u] - FA7F A A 3] A A

A EIH 30 mg/kg S A ] 8 -2 55 A17F A A3 3] 55 o] vehicle A 2]
Hl A = A E A TE DSS Wi F-of 7ol H] 3] & A 3] %Prﬂlﬂ
FFA 355 72+ 65.9%, 80.9% %5 YEFA UL DSSE #5854
et 315t X-099] & EH AT Fo] a5S S4%
338 X-092] 7% 0.3, 1, 3, 10 mg/kg oA EF7] 3] 55
7, 88.1%9] 3] &HE-& YEFH AT (X 3b).

o

v
w»
[95]
fuf
2
A
o
=
o
o
é
lo,
=2
o -
3o
2
ok

o
o
N
o

&
Lo
ﬂ:‘o
S

&
o =
S

o

e m BN

ool

oo o
2
2

Mflttl QELU X- 09 10 mg/k
Hu X5 g37t @A 8 7%

T i L Ul

2 b o 2 O oof
ot T oy I
£o>

W oo =
oo fTomx 1o o 3L

m[o r]o
Jﬁ
o,
2
ok
b
(O8]
A

1;} x]— Tt 74] ———Z']

Mouse 2] thA-S A &ato] - 0 2 X E cecumAlo] o %
A3}, vehicle-] 2] T Zwoll vl & DSS @5 A ] 4§ HE =
1:,'_;]]7}_ %94 o7 57}3}03 o u:] u]-/ﬂ z]-oi L= \:414 7j_cl>_ oc}:/gquZ_L cﬂ
A ab el Rl 300 mg/kg = EIAIEIH 30 mg/kg ool A 2] ’—é]‘}_x—]. A
3] 5E o] 77} 67.3%, 68.8% % LFEFHTE 3135 X-249] 79 1 mg/kg ¥ 3 mg/kg
o A 55 o & A Q1 3] HE(58.1%, 98. 2%)5 LR LT (¢ 2d).

A Ao wdo A 33E g a2 ._79 &} 734Jr OFA o) 2 - ¢l
A wpake} 7l 300 mg/kg = EA]E] ﬁ 30 mg/kgS A 2] 3 Troll A= AE
T 358 5o, 35HE X-092] 45 F5 &4 avE UrE}LHﬁ#U%,
3 mg/kg I 10 mg/kg ol A FA N2 E B -3 235 JERH AT (& 3d).
E3 27 A5 A3he A A EQ MPO 52 48 A3}, DSSel 2] &l
A A 3] Z7He MPO =2 7F 81 3H8 X-099] £ o &4 02 A 3E o,
s}eh= X-09 3 mg/kg 7 10 mgkgoll A ANz ER T -3 2345
HERH AT (5 3e).
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Al

—_——

i~
N

.

ok
©°

hematoxyline-eosine

<)

FChCs 0.

w )2+ ESAElY Bt a37) t] 9588 ke

[756]
[757]

A=

hYA
ar

o 584 12

371 Aol 40 At

ol

[758]
[759]

2ol A 31329

<2 & 55 Collagen> & =

AT F4d invivo 5 Al &

[761]

DBA/1J w}-$-2=¢] Complete Freund's

1 (v/v)a] &2 412 Bovine Type II

Adjuvant (CFA; DIFCO, Detroit, MI)<} 1:

collagen & 9}-& 8530 uk7) 7] 3 el] FA}stel

R

o

o]

jan
=0

0
i

193 T} (Barnett et al., 1998).

3|

ALg-ste] A

[764]

%

[768]

ﬂ
W
O_E ‘L‘.ﬂ
-
il
o
T
o)
2 s
pilice
N
TR
gl
{] B
o o
=3
g <
Y
W o
< M
5 5
0
® N
I
o
7o mr
B N
Y
ey
< 2
w
T
B

[771]

7 (hind paw thickness)&

ol 5

1}
b o,

5|

st

==
=

mHE]
78 2] 3 (caliper)

[773]

o] §5te] 54

=
=

[774]
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7761 7kl 08 % Stel S A% ehel W} AT U0 9o 2R e

% paraformaldehyde—g* Mol] 247+ LA A 71 T 10% formic

71 3] Al 71 2 30% sucrose £ 4ol T} 22 o] 7heleki= Al E
#4d 22& W54 H 7] (Microm HM 450, Thermo Fisher Scientific, Germany) = 30
pm A 2 el JE BE gl 14 2 AAE APt Sefol=
FZAZL 3 100%, 95%, 70%, 50% ol gH-& g o2

T A Z1 2 A= safranin 942 7138k tFE A *7-5= hematoxyline/eosin
A5 133SIt} safranin A 7742 T 4] 0.1 % fast green 8- 0.2 A5 o
1% acetic acid £ o & a7+ & 1% safranin -8 © 2 A AT} o] T 423} 9]

kg
4
2
_E
r?L'
& o
N

l
=2
>
2
PN
oy
ool
I s
mlo

AT o2 gk g Ao G7F e A 7] 2 xylen £ 2 mounting £ O 2
H &3 e A sfol A 5]—033} hematoxyline/eosin ¢ 2% T 4 =2 o] & A
B3} FdeA Hastar, & #44-5 A A xylene 89 2 mounting £ N 0=
HEstal dAn| A shol| A #zst it

[777] AN Ao | F A 22 S AEE bt g2 2370 E AFESto]
A

[778] o L ¥E ZH &4 3ls

[779]  E52: W Bo] BAEH <)

[780] S 3 HE W A FEol A

[781] 537 4 ¥ W ¥4 &4

[782] SHSHEAA=F

[783] Tw 6 ¥4d WY

[784]

[785] 4 A7 22 B A=
[786] wh-- 2= o] 1] & (spleen)} Wl 5> ¥ 3 A (draining lymph node)E 4 &3 F WY
xﬂg 45 AALstal, Thi 2 Th17 Al Eo] EEE Felstr] 914 2 7%
A2 WA M 3EE PMA/lonomycin 2 golgi stopE ©] -8-3}¢] Z}E.Lé}o t}.
[787] 13, Thl A2 E g21E 4= 1= anti-IFN-y & A €} Th17 A2 E AT
i anti-IL-17 A &} A=A T A XEE 213 4= 9l anti-CD8 &A| &
ARgsto] A g 2 {4 5 l"&:@. 7| (flow cytometry)E ©]-&3to] HA 1 A3
ol AL AFE] HT & Fls itk
[788] Barnett ML, Kremer JM, St Clair EW, Clegg DO, Furst D, Weisman M, et al.
Treatment of rtheumatoid arthritis with oral type II collagen. Results of a multicenter,
double-blind, placebo-controlled trial. Arthritis Rheum 1998; 41:290-7.

2

[789]

[790] <Collagen©. & % 8t Fr}E] 2~ 4 A (collagen-induced rheumatoid arthritis,
CIA) F=°ll A $I3tE X-098] AT Fo] § §4]>

[791] AR Gl thet St #F A E S5 W3E & 50 Ve LT
HddPo] Fky nhg-E ok Fo] 4UA A = A Y] AR o R AE




63

WO 2021/060890 PCT/KR2020/013003

[792]

[793]

[794]
[795]

[796]
[797]

o
=N

2.8% WERH AL, vehicles 519 T13-2 #d sl el 7|4l glo] 1
TR fAE] 359 A9 1388 & VIS o EvAlE Y Ei=
X-0905 Folgh A4 % & o g Bad AErF A A 3] /A=
o] 35U Aol = 3FE X-09 50 mg/kg F-o] LFoNA AAA H4=72=2
T3 a%S B o, 188 BN E Y 50 mg/kg, 3HHE X-09 10

A= 3 1.64 mmell ¥l 3l FEQ vp9-20] S 5= oFE Fol 4d Ao =
2.58~2.61 mm= @A 8] F7FE o] YATE 35U Aol FA F-Foll of g
F71E 2,65 mmE A5 491z, 35S X-09 50 mg/kg Fo1 ZLEol A 1.70
mm= #A 3] A E o, 1t ESAE Y 50 mg/kg, 33E X-09 10
mg/kg, 3 3E X-09 1 mg/kge] o2 YEIH T (X 5b). & T8 o] 44
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oFsrH o 2 5 87b5 % 4.

[T 4]

[ 5]

A1l 2ol A,
R 6 =2, WY, «(CH ,)C(=O)NHR b, B3 -C(=O)R <©] i1,
R G4, o] AZ ey Alo|Zazay Alo]|Zadd dd wi=

EDES
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ggltjdoelar, 7|4, 37 dld 2 A dS 54422 FClL %
H S A o] Foj A= 0 R RE] MY = gl o] o= X g S
AE,
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oFsl A © 2 3] -8 7H5 3 4.

A1kl 9lofA,

371 85t 12 BAEH = S E2 8] 33 E o R E AEE =
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Abalo] = <4>
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Akl = <5>
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HAfAbo] =) <7>
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N-(5-( 2 5 A])-3,4,6-Ectol W€ 3] 2] d-2-9)-5- 2 = 2-1H-1 &-2-7H
AprEo] =5 <9>

N-(5-(1 A2 A1)-3,4,6-E eho] v & 3 2] -2-21)-5-w| &l - 1H- 91 &-2- 75 A}
lo] = <10>

N-(5-(N A EA)-34,6-Eto] M d 3] 2 d-2-9)-5«(Egto] £F 2 2 E)-1
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H-1E-2-7HgAlmfol = < 11>

N-5-(l A 5 A])-3,4,6-Edfol W D 7] 2] |l 2-Q)-5(Eg}o] 2F Q. 2 v FA])
-1H-}1&-2-7H5 Aol =5 <12>
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Ababol = <14>

N-(5-(1 2 5 A])-3,4,6- Eg}o] W & 9] 2] T1-2-)-5,6-TF o] W] F Al - 1H-91 &2
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N-(5-(H1 A - A1)-3,4,6- Egfol W Bl 9] 2] T -2-)-3,6-Tho] 2 & & wll [ b] F]
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E] @ #-2-7HF Aol = <27>
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mho] = <29>

7-HEH -N-(5-3to] =5 A]-34,6-Ectol W€l 9] 2] T -2-¢)-1H-Q1 &-2-7}H 5



68
WO 2021/060890 PCT/KR2020/013003

Abato] = «30>
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Aol E; <31>
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nlo] = <36>
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N-(5-8} 0] = 5-A]-3 4,6- E eo] vl & 3] 2] ©-2-)-7- v S A Hl 2 5 -2- 71
Abalo] = «45>

N-(5-8}0] = 5-4]-3,4,6- E 2o vl & 7] ] ©-2- ) 3- v 'l Wil 2255 - 2-7H 5 AL
nlo] = <46>

N-(5-8Fo] =5A]-3 4,6- Ee}o] v & 1] 2] |l -2- )l £ [b] E] @ -2-7H5 Afr}
o] =; <47>

3-FEE-N-(5-3to| =5 A3 4,6- Ectol w2l 3] ] H-2-)yHl 2 [b] E] 2. 3-2-
FHE Ao = <48>

3-HE P _N-(5-3t0]| E5A]-34,6-E o] v € 1] 2] d-2- )yl Z[b] E] 2.31-2-
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FHE AR RO = <49>

3-F EE-N-(5-5F0| =5 A]-3 4,6- Ec}o] v & 3 2] T-2-2)-6-m] &l £ [b] ]
L 3-2-7HEAbafo] = <50

3FEERE6EFLE-N(S-SFo|EFA-346-EctolvE v g d-2-hwl =

[b]E] &.#-2-7F Abrko] =5 <51>

3,6-UFo] &2 2 -N-(5-8F0] =5 A3 4,6- E &}o] v &l 1] 2] 1-2-2 ) ¥l £ [b] €]

L-2-7HEAPFO] =5 <52>

3-8 2 -N-(5-3F0] =35 A3 4,6-E g}o] v & 1] 2] W -2-2)-6- 1] = A] Wl 22 [b]

E] @ #-2- 75 Ap}o] = <53

3-FERE6-ZFQZN-(5-WEA-3,46-Eeo] W] & 3] 2] H1-2-2 )l 2 [b] E]

3-2-FHE AP B <54

3FRE6-ZFLEN-G-H5A-3,4,6-Ecto] v €l 3] ] H-2-2)-N-1| &l

H 2 [b] B 2 -2-7HF AR} o] = <55>

3EFRE6-ZFQEN-(5-Q2-(0] AZ R Fol1] 11)-2-2 Ao EX))-3,4,6-E

ghol v el 3] 2] 1-2-21)wll Z[b]E] & 3-2-7HF ALl o] = <56>

3-EFEEN-(5-(2-(Ato] F R EZ 2 F ol 1| 1) 2-8 4o FA])-3,4,6- E efo] v

2y d-2-2)-6-ZF L 2 Z[b]E] L 3 -2-7HF Abvfo] = <57>

3-FZEN-5-Q-(AFo] E 2 A o} u] )28 4ol F A)-3,4,6- E o] v &

2 H-2-2)-6-ZF 2L 2 W Z[b]E] 2. 3-2-7HF AR} o] =5 <58>

N-(5-Q2-(fl A o} 1] 10)-2-& Aol S A])-34,6- Ectol W d F] 2] H-2-9)-3-F &

2-6-ZF L2 W Z[b]E L #H-2-F}HE Aol = <59>

ERE6-FFLE-N-(3,4,6-ET ol W E-5-2-8 A-2-(HA o} )0l &
AN ] -2-)ywll Z[b] E] @ F-2-7HE ALl o] = <60>

6-(3-F R 2-6-ZF L2 W Z[b]E] @ #-2-FHE AL 10).2.4,5- E gl o] v & 3

Y-3-d Hl Zof o] E: <61>

6-(3-F 2 2-6-=F L Z W Z[b]E] @ #-2-FHE AL k)2 4,5- E gl o] v €l 1

YH-3-A 4-ZF 2 Z I X0 o) E; <62>

6-(3-FZE-6-ZF L Z M Z[b]E] L H-2-7F AN 52)-2,4,5-E g o] v & 31

2 -3-d 3-w| Z A 20 o] E; <63>
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2 H-3- 4| FE Al 200 o] E; <64>

6-(3-2 R E-6-FF 2 Z I ZE[b]E] Q3 -2-7HFA 12)-2,4,5-E 2ho] v E 3]

g d-3-d 5-FF 29 F v o] E; <65>
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2 -3- 6-ZF Q2 U HE| Y| o] E; <66>

6-(3-F 2R -6-ZFQ 2 Z[b]E] Q H-2-7F AL 52).2.4.5-E 2] | Bl 3]

gd-3-d 5-F2 20 Yol E; <67>

6-(3-FE2-6-Z F L EMZ[b]E] L H:-2-FFEA] )2 4,5-E 2ho] 1| €l 3
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