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371 88kl 104 Ry -OH, -NH,, -NH(C=0)-Rs;, -CH,COOH, =CHCOOH, -CH.,CH.OH, % @X|Z7|Z o]FofX|&=
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g w ole] Ao F ey

i)

rlr
a2

WA 4e) A e AN EVIEAM, A7 GATVE vAe Y B 1 WA 279 6

OHel™ | Ri2] wld(configuratio



SIHS31 10-2023-0045755

AT3 5
A 13l A,
271 Ryl -NH2, -NH(C=0)-R;, -CH,COOH, = -CH,CH;OHE= R TE+= S wjdel,

s E= ol9] ofgtHom s8HE 4.

47 B 12 BAHE BEE

flo

)

(3S,5R, 8R,9S,10S,13R, 14S, 17R)-17-((R)-5-3]| == A]-5-w| & & A}-2-2 )-10, 13-T] W D S A}l 7} 3| = 2 - 1H- A E &
#Hel [a]HFEA-3-2;

(R)-5-((3R,5R,8R,9S,10S, 13R, 14S, 17R)-3-¢}u] :=-10, 13-t W D A A} ¥| 7} 3] E 2 - 1H-A| S Z A E}H [a ] A FE AN -17-
d) —2-wEdE-2-2;

3-3| =& A|-N-((3R,5R, 10S, 13R, 17R)-17-((R)-5-3] =FA| -5-w & & 1}-2-2 )-10, 13-T] W & S A} 6| 7} 8] = 2 ~1H-A]
FR e a] AGED-3-U)-2-(F =FA &)~ 2-w]E Z 2o =;

(R)-5-((3S,5R,8R,9S,10S, 13R, 14S, 17R)-3-0}n] :=-10, 13-t {| D A A} ¥| 7} 8] E 2 - 1H-A| S 2 A E}H [a | A FE AN -17-
) -2-vE A -2-8;

3-3] =2 A-N-((3S,5R, 8R,9S,10S, 13R, 14S, 17R)-17-((R)-5-3]| =& A -5-w| & AN Ak-2-2 )-10, 13-T)d| & S A} H] 7}3]
E2-1-AE2deHal G EA-3-U)-2-(F| =AW & )-2-1| &l 3 2 Folu| =;

(2R, 3R,4S,5S,6R)-2-((3R,5R,8R,9S,10S, 13R, 14S, 17R)-17-((R)-5-38] & & A| -5-m| & & 2}-2-21 )-10, 13-T] | &l S A}
g7}l =2 -11-A E 2 e a] A G E A -3-U 2] )-6- (3| == A W& ) H| Eg}s| = 2 -20-3| ¢+-3 4, 5-E 8] &;

2-((5R,8R, 95,108, 13R, 145, 17R)-17-((R)-5-3] =& A -5-w & & 2}-2-21)-10, 13-C W D AL 7} 8] =2 -1H- A 2=
HEH a] A FEA-3-A ) o} A EAL;

2-((5R,8R,9S, 10S, 13R, 14S,17R)-17-((R)-5-3| = Z A -5-H| & &l 2}-2-2 )-10, 13-T] W & A A} 5] &= 2 -1H-A]| S Z 3 E}
[a] B E@N-3(2H,4H, 10H, 12H, 13H, 14H, 15H, 16H, 17H)-Q &) € ) o} | EAL;

(R)-5-((5R,8R,9S,10S,13R, 14S,17R)-3-(2-3]| =FA] o € )-10, 13- v & A A H| 7} 3] = 2 - 1H-A| 2 2 HEH a | HIHE
AN-17- A)-2-wed A 2-2-L;

(3R,5R,9R, 10S, 13R, 17R)~-17-((R)-5-3] =FA] -5-H & & 4}-2- )-10, 13-T] W & -
2,3,4,5,6,7,9,10,11,12,13,15,16, 17-H E&}d|7}5lo] =2 -11-Alo| S 2 HEH a | H G E A -3-2;

(2R, 3R, 4S,5S,6R)-2-((3R,5R,9R, 10S, 13R, 17R)-17-((R)-5-3] =FA]-5-H| &l & A}-2- )-10, 13-T] W &l -
2.3,4,5,6,7,9,10,11,12,13,15,16, 17-8| Eg} 0| 7}5}o| =2~ 1H-A}o| S 2 A EH a | FFE A -3-U 2 A] )—6- (3] =2 A
wEe) e Egs =2 -20-9-3,4,5-E8 &;

(R)-5-((3S,5R,9R, 10S,13R, 14R, 17R)-3-°} "] =~10, 13-t]¥|&-2,3,4,5,6,9,10, 11,12,13,14,15,16,17-H EZ}d| 7}
sho] = 2-1l1-Abo] F 2 M ek a] A E A-17-91)-2-l & & 3H-2-&;

3-3] =5 A]-N-((3S,5R,9R, 10S, 13R, 14R, 17R)-17-((R)-5-3] =5 A] -5-m D & 1F-2- )-10, 13-t # D -
2,3,4,5,6,9,10,11,12,13,14,15,16, 17-H Eg} v 7}8l o] = 2 - 1H-ALo] ZF 2 A EH a ] G E A -3-Y )-2- (o] == 4]
we)-2-w g Z = gFoju| =

(R)-5-((3S,5R,9R, 10S,13R, 17R)-3-0} "] x=-10,13-t] W€ -2,3,4,5,6,7,9,10, 11,12,13,15,16,17-EH| E&}t]7}3}o]
E2-1-Ato] 22 M EH a] A EN-17-9)-2-r D 3 4h-2-&;

3-3] =2 A]-N-((3S,5R,9R, 10S, 13R, 17R)-17-((R)-5-3]
2,3,4,5,6,7,9,10,11,12,13,15,16, 17-8| E &} 0| 7} 5}¢]
g )-2-u|g Z 2 ol =;

-10,13-vwd-
HFEA-3-A)-2-(3}o]| ==A]H|

=
=

FA-5- & ak-2-2)
Z-1H-Alo] S = 3E}Hal

(E)-2-((5R,9R, 10S,13R, 14R, 17R)-17-((R)-5-3] ==& A]-5-w| & & A-2-91)-10, 13-t W € -5,6,9, 11-H| Eg}5lo| ==

_4_
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-1H-Alo) Z 23 e a] A FEA-3(2H,4H, 100, 12H, 13H, 14H, 15H, 16H, 17H) - 2] dl ) oL | E A}

(E)-2-((5R,9R, 10S,13R,17R)-17-((R)-5-3]| =FA| -5-w D & }-2- )-10, 13-t W€ ~4,5,6,7,9,11,12,13-=E} &}
o|=2-1H-Alo] S =2 HEHaldGHEN-3(2H, 100, 15H, 16H, 17H)-A 2] dl ) o} A EAL;

2-((5R,9R, 108, 13R, 17R)-17-((R)-5-38]| =2 A -5-#| & &1 A}-2-<1 )-10, 13-T] ¥ & -
2,3.4,5,6,7,9,10,11,12,13,15,16, 17-8]| E&} t| 7} 3} o] = 2 1H-Alo] S 2 H E}[a ] ¥ F E Al -3-2 ) o} 4| EAF;

(3S,5R,9R, 10S, 13R, 14R, 17R)-17-((R)-5-38| =2 A| -5-H| & 3 2}-2-21)-10, 13-T] W] & -
2,3,4,5,6,9,10,11,12,13,14,15,16,17-H| Eg} | 7} 5} o) =2~ 1H-Alo] 2 HEHa | A HE A -3-&; 2

(3S,5R,9R, 10S, 13R, 17R)-17-((R)-5-8] == A]-5-H| & & Ak-2-21 )-10, 13-T] W &l -
2,3,4,5,6,7,9,10,11,12,13,15,16, 17-e| Eg} | 7}elo| =2 -1H-Ato| S22 3 EHa] A FEN-3-& 02 o] Fojx] o

A Ades e,

3gHE i olo ko g FEEHE 4.
AT 7
3gHE T oo EtFow FEHE dS FRARCR ¥ AFA Zo9

[s}&+4] 1]

471 skekA 1ellA R -OH, -NHy, -NH(C=0)-Rs, —CH,COOH, =CHCOOH, -CHCH,0H, 3 GA|&7]& o]FofA= o
oA e,
A7 Ry B 1A 49 A B EAH AV|RA, 7] A7 vA Sl AW B 1 WA 2709] 8t

o|=ZA7]7} Ak Aol

B Ry R Ryt A7 HRAOR S wE WEs]0lw

wgo] dy

7l & & oF

Bodye A7 TAL FEA 2 ole] §Ee ¥ Aot}

g7 e

dEake Ao Ao F49 ZelsEEe] B4 (homeostasis) 2 AA RN A% 2NN AE BARA
FRF 4L Sa, BFY AT AW AZE BYRNA WY FPY, F0EB, A 5L 28 AoE
FeAEA AR FFAY o]l ABAZ o]§Hm At oF BW, FHAC] WP pFro] EAtE $2
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AUSAZARE 7 715 AMdolehs Fed 7t YFH] 2 4B ABAZA $EHT e,

w59 1§
EE R

A Al w2, ookE sue FuEd we 37

o}

Hz AHE 5 e bdd 94t fRAes Aed

¢

B2 E e

A pge ] BE 12 BAHE SR EE o9 ofgHoz HgHt 9 AFe
(85t 1]

7] skeha] 1914 Ry -OH, -NHp, -NH(C=0)-Rs, -CH,COOH, =CHCOOH, -CH,CH,OH, % @23H7]= o]Fo]x]=
oA e,

H

[¢]

71 Res &g 1 WA 4] A e EX4 dAVIRA, 7] SV uiAgolAY EBe 1 WA 279 S

2 1 WA 49 A e BA ¢V A8 59 A9, oEr], n-Z237], olAZEAY], n-

g FAlde] mEd, A7) &7 @ (monosaccharide) Hi= 6719 w©AE EFEH:E @dFe w9
(hexose)d 4 o, oE 5 FFF(glucose), dFHEX(galactose), THEXA(fructose), T °o]E2)
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CH,OH
HO o\g{

OJGAAY & Uk, A AA ol wEH Y] G = HO d 4 Q).
[0016] A FA oo vz 7] Re viE(configuration)& R =& SY 4 AT},
[0017] d FAdel w2, 4] 88k 19 B 3]l ¥ ¢ g9 olFAe]l BT wdAgela, 7] Rol OHelH R

Y (configuration)S SY 4 Sth.
[0018] A FAde] W=, A7) Ri9 -NH2, -NH(C=0)-R,, -CH,COOH, ¥ -CH.CH,0H & R =+ S wj€d 4 9},
[0019] d =

Al w2, 7] sheh 12 FAEE shebe 8] E 1o EAlE shehA 2 WA 219 SitEE T
- 5l o]
PR

F 1
[0020] HE H3
(KHC-001) (3R,5R,8R,9S,10S,13R, 14S,17R)-17-((R)-5-3]
=2 A)-5-1| g 3 Ak-2-2)-10, 13-t] v & 3 A} 6]
F18| =2-11-A ZF2HE [a]ldIdEA-3-&
3}5h2) (3S,5R,8R,9S,10S, 13R, 14S,17R)-17-((R)-5-3]
2(KHC-00 C=A-5-H g 3 Ak-2-2)-10, 13-t v & S A} H)
2) VS| =2-1H-A| F 2% [a]HdEA-3-2
3}5h2) (R)-5-((3R,5R,8R,9S,10S, 13R, 14S, 17R)-3-0}-1]
3(KHC-00 -10, 13-t AL 78] = 2 -1H-A| S 23 Ef
3) [a] A EN-17-) -2-mdi-2-&
5314 3-3] =FA]-N-((3R, 5R, 10S,13R, 17R)-17-((R)-
4(KHC-00 5-8] =5 A -5-m e 3 4k-2-< )-10, 13-t v D &
4) A 7bE ER2-1H- A S 23 a]l H G EA-3-9)-
2-(B=EAME )- 2-HE X2 goln| =
3}s}2] (R)-5-((3S,5R, 8R,9S,10S, 13R, 14S, 17R)-3-o} ]
5(KHC-00 =-10, 13-t W & AL 78] = 2 - 1H-A| S 2 3 Ef
5) [a]HAFEA-17-Y) -2-HE AN }-2-2
shalal 3-3] =2 A]-N-((3S,5R, 8R, 95, 10S, 13R, 14S, 17R) -
6(KHC-00 17-((R)-5-3| =FA|-5-v g el ak-2-9)-10, 13-
6) tu g At 7s| =2 -1H- A F 23 eHa] A E
A-3-2)-2-(3] =F A vl &) -2~ & 3 2 ro}u] =
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s}t (2R, 3R,4S,5S,6R)-2-
7(KHC-00 ((3R,5R, 8R,9S,10S,13R, 14S,17R)-17-((R)-5-
7) 3 == A -5 € 81 Ab-2-<1 )-10, 13-T] ] & & A}
b 7}5 = 2-11-A| 2 23 EHa] A G EA-3-4 =
A-6-(Bl=FA v € ) Bl E}e] =2 -21-3] -
3,4,5-Eg] &
3}5t2) 2-((5R,8R,9S,10S, 13R, 14S, 17R)-17-((R)-5-3]
8(KHC-00 = A5 " #2-2-)-10, 13-t | & S A} ]
8) 7}5 ]‘:i—lH— Al Z 2 e a] A G ER-3-)obAl
E
8}8hA) 2-((5R,8R,9S,10S, 13R, 145, 17R)~17-((R)-5-3]
9(KHC-00 2 A)-5-1 € 8] 4-2-9])-10, 13-T] ] & 3 A}3]
9) T 2-1H-AE 29 a] T E=-
3(2H,4H, 100, 12H, 13H, 14H, 15H, 16H, 17H)- < €]
o) ol A EAk
3}eh2) (R)-5-((5R,8R,9S,10S,13R, 145, 17R)-3-(2-3] =
10(KHC-01 S Al ")-10, 13-t & &AL 718 = 2 -11-A]
0) Za A aldGEAN-17- 4)-2-HLFr-2-2
(KHC-011) (3R,5R,9R,10S,13R, 14R, 17R)-17-((R)-5-3] ==
Al-5-mE ¥ 2k-2-¢)-10,13-t] ¥ " -2,3,4
,5,6,9,10,11,12,13,14,15, 16, 17-6l E&} 8| 7}5}
| =2 1H-AFo] 22 A e [a] | E 2-3-&
3}s}2] (3R,5R,9R, 10S,13R, 17R)-17-((R)-5-3] == A]-
11(KHC-01 S5-v e & Ak-2- o])- 10,13-tv e -
2) 2,3,4,5,6,7,9,10,11,12,13,15,16, 17-6| E &}
7yeto] = = -1H-Ato] Z 2 e [a] H T E 2-3-2
3}5t2) (2R, 3R,4S,5S,6R)-2-((3R,5R,9R, 10S, 13R, 17R)-
12(KHC-01 17-((R)-5-3]| == A -5-w & &N A-2-9)-10, 13-
3) e - 2,3,4,5,6,7,9,10,11, 2,13,15,16,17-
0 HEgu|7}sto] =2 -1H-Alo] 2 HEH a] W HE
oA A-3-9 & A))-6- (8IE%AM1%)EHEE}€‘>IE§—
HO 20-9]&#-3,4,5-E8 &
(KHC-014) (3R 5$,7R,9S,10S, 13R, 145, 17R)-17-((R)-5-3]
ZA|-5- tﬂ]'afiﬂ*k 2-9)-10, 13- E]tﬂ]'asﬂ/\m
7}o]t§ H-A 228 [a]sdEd-3,7-0]%
(KHC-015) ., (3R,5S, 7R 9S,10S, 13R, 148, 17R)-17-((R)-5-3]

=2 A A E-2-21)-10, 13-T] ¥ & S Ao 73] = 2
H-AE2 e aldPGE-N -3,7-1&
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(KHC-016)

(R)-4-((3R,5R,9R, 108, 13R, 14R, 17R)-3-3]| == 4]
-10,13-tJW€-2,3,4,5,6,9,10,
11,12,13,14,15,16, 17-H Eg} | 7}slo] =2 -
H-Alo] 2 2 a] A FEAN-17- ) A2}

(KHC-017)

(R)-4-((3R,5R,9R, 10S, 13R, 17R)-3-3] == A]-
10,13-t]¥€-2,3,4,5,6,7,9,10,
11,12,13,15,16, 17-H E &} d| 7} 5} o] & 2~ 1H-A}
ol ZF 2 e al A FEAN-17-Y ) A3}

3}sh4 (R)-5-((3S,5R, 9R, 10S, 13R, 14R, 17R)~3-}w] 1=~
13(KHC-01 10,13-tiHW€l-2,3,4,5,6,9,10,

8) 11,12,13,14,15,16,17-H E&} ¥ 7} 8o =2 -
H-Ate] 22 et al Al EN-17-2)-2-H D &4t
—2-%

s}e}2 3-3] =2 A]-N-((3S,5R,9R, 10S, 13R, 14R, 17R)-17-
14(KHC-01 ((R)-5-3] =ZFA]-5-v & & Al-2- )-10, 13-t] 1]
9) €-2.3,4,5,6,9,10,11,12,13,14,15,16,17-H E

2}e) 7hako] = 2 - 1H-AFo] 2 2 e} [a] 7] Kk E 2l
3-)-2-(Gtol =FA W E )-2-v & T Z o] =
s}e}2 (R)-5-((3S,5R,9R, 10S, 13R, 17R)-3-0}1] =~
15(KHC-02 10,13-tmW€-2,3,4,5,6,7,9,10,

0) 11,12,13,15, 16, 17-H E &} d| 7}5} o] & 2~ 1H-A}
ol Z=2AEHalTFEN-17- )-2-w & AN A2F-2-&

3}t 3-8 =5 A]-N-((3S,5R,9R, 10S, 13R, 17R)-17-
16(KHC-02 ((R)-5-3] =% A5 & 8] 3k-2-21 )-10, 13-T] v]

1) g- 923,4,5,6,7,9,10,11,12,13, 15 16,17-HE
2}e) 7}k o] = 2~ 1H-Abo] 2 2 A E} 2] 7 vk 3l
3-d)-2-(3te|=EA WY )-2-vE X2 Foln| =

5}8}2 (E)-2-((5R,9R,10S,13R, 14R, 17R)-17-((R)-5-
17 (KHC-02 S| EFA-5-m 2 & 4k-2-4)-10, 13-t & -

2) 5,6,9,11-E|Eg}slo]| = 2 -11-Alo]| S = 3l E}
[a]¥FE=-
3(2H,4H,10H, 120, 13H, 14H, 15H, 16H, 17H)- < ]
o) oA EAt

s}e}2 (E)-2-((5R,9R, 10S,13R, 17R)-17-((R)-5-3] ==
18(KHC-02 Al -5-w g & Ak-2-9)-10, 13-t #| & -

3) 4,5,6,7,9,11,12,13-2E}slo| =2 -1-Alo]| 2=
HEH al#AFEA-3(2H, 10H, 15H, 16H, 17H) - 2]
d)olH Ext

s} 2-((5R,9R, 108, 13R, 17R)-17-((R)-5-3] =5 A] -
19(KHC-02 5-H e & 2k-2-)-10,13-t ¥ & -

4) 2,3,4,5,6,7,9,10,11,12,13,15,16, 17-H E&} 4|
Fhato] = 2 -1H-ALo] F 2 e} [a] HhE A-3-2))
b E 4t
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[0022]

[0023]

[0024]
[0025]
[0026]
[0027]
[0028]

[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

[0037]
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3}k 20 (3S,5R,9R, 10S,13R, 14R, 17R)-17-((R)-5-3| ==

(KHC-025) A|-5-H €] 8 AF-2-2] ) 10,13-tjw e 2,3,4
,5,6,9,10,11,12,13,14,15,16,17—E1]EE}H]7}6}
]

Ez-l-Atol 22 e al G ER-3-%

5514 21
(KHC-026)

(3S,5R,9R, 10S, 13R, 17R)-17-((R)-5-3] =& A] -
5—uﬂ%§% 2-4)-10,13-t)H €l -

2,3,4,5,6,7,9,10,11,12,13,15,16, 17-H E&} ¢
Fhato] = 2-1H-A}o] Z 2 A e} [a] F]HEU-3-

A7) KHC-002% 3¥ 9)x]9] slo]=ZA)7]9] uld (configuration)e] SH, ol8jdt Fx9] FJELS JAE n7}
A=

AF7] KHC-001& 2]EZAF(Lithocholic acid, LCA)S 7HEA7|E dx87|2 At A%z 4= IYut.

o

}7] KHC-002+= 2| EFAke] Az slo]=EA1719] Wil (configuration)S RollA S& WEsle] A|xdd 4
=

AF7) KHC-003& #F7] KHC-0029] ATE]e] slo]=2A]7]& olulr]|& x| 3hslo] A28 4 ),

32

7] KHC-004+= 37] KHC-003¢} 7H5A715 2t eSS ofufol= AEH WHEAIA AxE + AUt

A7) KHC-005% AF7] KHC-0019] Ai@]e] dlo]=2A|17]& ofulz|Z x3kate] A% 4= 9lt}.

7] KHC-006-> 7] KHC-005%} 7H54715 2t eSS obufol= AEH WHEAIA AxE = AUt
2

2}7] KHC-007-& 247] KHC-0019] ATLE]| 9] Slo|=B3A7]|E SR IA7|2 38l AxT 4 9

A7) KHC-008-8 2lEZALe] 71E27]2 32k d3Lo|7|2 YA 7|a, 2|EZA] Axg] 9] slo]|=2A]7]|E w3
9 Az} o]FZAT oz AAdE e AF o AF RHo o1‘5](ethar101c acid moiety)® X]%‘rﬁ}i ol E} =) Ak
o ¥ EolojEl9} HA Alole] o]FAFE FUAIT|AL, Y] ClEfwmelil o 2E V& FHEALe R HEste] A
=g 5 A

7] BAl= A7) sk 1614 37 SZaef (A, B, O 9] eAund (D)7t §3E 725 ov .

d7] BAS} ol Ag R AAE Bt oiH RoloHe Fx= e A8y Fze
ojm g},

271 KHC-009E S| B4 J1547]8 33 32|72 3HA7]aL, g EZA] Axg]e] SPo|=FAI7]E BA
of olF Ao w AZH oEt=it o 2F RololH® X ghetal, 7] dEh=oit dAHE Ao R HS

A7) KHC-0102 #EZAte] 715475 33 d3go|7|2 s¢A 7|1, 2l EZ4ke] Axg]e] 3lo| =S|V S 2
o} olFAFoRE AAHE et A AF Ro|oE]Z XFA|7]aL, 7] OBl o AF HolojE]9} A
a1, 7] olEfmolit ol AEV|E o) EFAIV|E A]E

Apolel ol FATE FUA7]

2F7] KHC-011& 71=t] S A1 Z4ke] Barg]e] slo]==A]7| S5 A7 8te] Lall(alkene) 7|2 AFkalal, 7HEA4S &)
AR BANA AxT 5 Ao,

271 KHC-012% KHC-011& W& Zvfslo] o] & A3} (isomerization) 3o 24 LA7]2] XS Barg]olA] CaLd
2 HANA Axd 5

A7) KHC-0132 KHC-0129] A 118]9] Blo| =278 FF A2 A33o] A|23F £ r).

%471 KHC-014 2 KHC-015% A=t] SA|24ke] 745718 stol =542 SdAA Axd & 3.
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[0038]

[0039]

[0040]
[0041]
[0042]
[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

[0051]

[0053]

[0054]

[0055]

SIHS31 10-2023-0045755

471 KHC-016> A=t A E4ke] Barele] sfo| =5A17]1 5 A7 ste] &al7]2 débsto] Axd 4 3ot

471 KHC-0172 Aw=T]SA|Z4ke] Barg]e] sfol==A17]E A|l7ste] &Al7l= d&stal, s Fujsiel] o444
A8k (isomerization) 3o 2R DA 7 9] xS WA} *

A7) KHC-018-2 KHC-0119] Axg]el] X3t slo| =2 A7) 8 oyl 7|2 X 3kslo] A =3 & ).
7] KHC-019% KHC-0182] ofwl7|e} 718 A7 E 71d 35S olnfol= AZHY WgAIA AZXT 4= Q).

471 KHC-020-2 KHC-0129] Axrg]el] X3k slo]=FA| 7|2 o}y 2 X

)
gﬂ
2
2
B
i
>
30
i)

A7) KHC-021-2 KHC-0209] o}F17|9} 715275 717 SFES olvfo]l= AZH WHSAIA AXE 4 Aot

7] KHC-022% KHC-0119] Aazzlel] $A|3 3lo|=EAI7]|E EA|9 o]g Aoz AZE el it ToJojE]2
feto] Az = Ak,

371 KHC-023-> KHC-0129] AxEldl] $X|gt 3lo]=EA17]|E EAS) oledFoz AZE et HoJog R

2)gkete] Axd 4= 9l

2

KHC-024% KHC-0232] ollE}=214F R o]olE] (ethanoic acid moiety)®} BA| Aloleo] o]F AT S 3HAAA A
A7) KHC-025% KHC-011o4 =A|e] Azg]o] AZA% slo]l=Ex]7]¢] vl (configuration)S RollA] S2 33}l
1

A7) KHC-026 = KHC-0120014 =Ae] Axg]e] AZ% stol=ZA17)9 i< (configuration)S Rol|A S&E W3ksh

g7 tHor EHe 9 FHoR F87bed FEldb(free acid)el os) FAE AF HUESol
8otk Ab BUhdE Ak, Ak, Qb SRl BESheadt, 8Eseaqh, opddl, ojldt S 22 Y]
A, A B 8 gt EAdelE, dd-A g dThwclo]E, sto]ERA] d7bmoolE Bl Xt Q.o
E, BFF A, ANS % UES AER oo 28 A AU, okAEHelE, kAdt, Ak, FAt
el Qlal, SFEAt, WA EA, 4A-EFCldEA, AR, FelEal S 2e fUIeRNYH A ¢ 9dn

o3t ofgtrom FEI qlo] FRET AdlE, YRAME, niolduo]E, AdufolE, nio]dyte]E, 1}
OJEFO|E, EAWE, Hidolmgdl EAdelE, tsto|=gz EAWoE, HEXAHO|E, 3RE Ao
E S2ge|E, BEuolE, ofojorfolr, FFeelE, ofdHClE, ZRyoUe|E, H7lwdolE, Fh2Y

u

L oo E, madgeE, SaveE, @

Im -

Wlzoo|E, ZetgolE  HyZeyolE, A A JolE, FAdA
XUolE, FldolAlElolE, FdZaIo|E, FdFEHE, ANEHCE, FHo|E, B-3lo]=FANE7
olE, ZEFHE, HHE, BEHE, WEAXYIE, ZRRAFTYOE, YIZGU-1-AFXoE, UYZ
gl-2-" X o] E, Y olE Fo] x3hE 4 Ut}

EH, 94712 Agae ofthon Hevtsd FEAL WE 4 A AW F5 wE AW EdE 9L
E 5W SRS Ao e B FAHE T Age Bas SU43E 89 T g, vd 5
FE Qe olsha, ol Fw, AxAA DL 5 AT, oW, FHUORE UEF, 2F Lt 2EEL A
23k Aol AFT +

37 BFESLS INF-a/IFN-y ol 8] Fress d34 AR (CL17 2 (L2290 AL oJAleks adbrt

o AHgd 5 Auh.

fo
rO
o,
32
lo
(o
fru
ul
o
o
@
olN
oX,
w»
rlet
lo
2
ol
[
5
rlr
=
(R

lo
1L
%
_Bi
lo
fru
Qb
oo
il
rlr
il
tio
Jo
fol
oX,
i
lo
fru
Hl
)
=)
rlr

A7) #ehA 12 ZAEE 3EES A7) E 19 KHC-001 WA KHC-026

lo

=

=]

A E SREER oozl 2

il
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[0056]

[0057]

[0058]

[0059]

[0060]

[0062]

[0063]

[0064]

[0065]

[0067]

ZIHSd 10-2023-0045755

A dgE sy oldd 4 Qo
A7 dAFEA AFAse o E 29 dFA R As oty y{Yd, #AXM(psoriasis), HH]EF Y (Paranasal
Sinusitis), Hl9(rhinitis), ZA%9(Conjunctivitis), H2l(asthma), ¥ (dermatitis), 2=

A
(corneitis), &% (vasculitis), ¥ (gastritis), < (pancreatitis), AFTA21% (glomerulonephritis),
< (encephalitis), &% (colitis), 2=% (esophagitis), ¥HY(arthritis), V=54 =& (inflammatory
osteolysis), ALY g (ulcerative colitis), HBEA “F&AF(inflammatory bowel disease), T4
(Diabetes Mellitus), FPFElZ=(rheumatism), Z¥4d%(osteoarthritis), AT (myocarditis), AT
(endopericarditis), SHAEE 734 (Hashimotos thyroiditis), ZLdlo]H AW (Graves' disease), HUH
(Lyme disease), FX2(lupus), %+ (hepatitis), 3¥HHAAd(macular degeneration), =& (Crohn's

disease), 221 ¥ FTFT(Sjogren syndrome), &% (encephalomyelitis) & 233 4 AU},

ASA JFAZ(inflammatory skin disease)?] <& EW, olEd IHYH, d=F(acne), 1A, ITA4 I
o (inflammatory dermatitis), A4 3% (Seborrheic dermatitis), =4 %% (contact dermatitis),
)

WA FF 2~ (lupus erythematosus), T34 F=87](Papular urticaria)d 4 Slt}.

A7) opetd ZARE oM oR HgHE BAE LHY 4 Atk A7) HtHoR HEss AE A
Aol BAAOR o §Ht oA, HEa, YaERs FARA FUE, YWE, AR, olghAdl 1, 9l
A BE, NelE, AuE, A 2%, vAARY Ages, FeudvEeE, 482s, ¥, A4, Wg
AR, LI ESANEAC|E, TRAFEEAMEN S, BY, seotat rhlg L vUE oA B
2 maah, ool @AEE AL otk Y] oFshd xABE Y] ARE olfld] &A, w&A, WA,
GuiAl, RoA, DA, BEA 58 TR TFS & Avh

) okebA xAmel AAF FEFS AnF eshs Al U AU (n vive) 2 AFBGn vitro) B
o

ott. A7) & (therapeutically effective amount)©]

gl T
&, ARE 2= o o4 4 e oY dRE asks e 4T v e S ANE S
oA AAA7=d FES 24 AL FE A = Ao

A7) FEH 2dES AT, HAT, Th, B gRFoR Fod § Q. A7) O 24 Ee Hds F
ogF, Fo WixE 9 Fo 732 AP o] A4 T4, dA¥ 2 sHkE okl wWHe wel HHEE] dA
=2 4 9o,

T O 2, g 12 BAEE e e ol dEHoR i d8 fFadivoR xse 4%
d Aol g Vs AE 2AAES ATt

7] slska] 12 ®AIEE ke tgh A Ay AEd e 5dsio.

A7) 3skA 12 ZAHE 35S A7) E 19 KHC-001 WA KHC-0260.8 ZA|H = 3I3EER o] Fojzl #4
A AdeE s o]l & Tt

A7 7184 AE RAAES AF Alx A BAHeE HUlH e AES XEeiY, dF 9, 94, g3
E, AW, 9% 2 2AE 28 4 o). d7d), EEIAR AxEHe ASde FEAROEA Y] &
22AM F=A olgd Al e AA g©gslES Frt EoEA XA F 9t} dF B9, HA #
FEES Bl =(diidg), 530, TYHEQ XA T); g ol=(d7id), BEXA, FARA F);
28 1d; EYAFIEOIE (dZid, Y92E”, ASRZYU2EY F); 2 eI (dAd, AdElE, L2HE,
dE2gE ) 2 g Aok, AUARA HAA AmA (A, B, 2EHel FE2E ) 2 {4
v A (A, A, olATEY F)S o] &% 5 )

259 29

A FANG] HE HFEE JFE AU FuEY Er FHIZA AEE F ek,

Eve pud 49

_12_



[0068]

[0069]

[0071]

[0072]
[0073]

[0075]

[0076]
[0077]

ZIHSd 10-2023-0045755

T 12 fEFAN Ad A2k HaCal Al tigh 545 819 2
T 2% KHC-001, KHC-014, KHC-012, KHC-017, KHC-0119] HaCaT A2zl thst =748 ERlg Ajo|rt.

® 38 YEFAE, AndlSAEA, KHC-001, KHC-014, KHC-012, KHC-017, KHC-011¢] HaCal Al39] CCL17 %
CCL22 @ A= FF& &3 dapolrt.

® 4 YEF, AwdSAFE, KHC-0110] HaCal M) (CL17 % (CL22 o) mX & 93 208 A
Ith.

% 5% KHC-006, KHC-011, KHC-012, KHC-018, KHC-020, KHC-013, KHC-019, KHC-021, KHC-004, KHC-008°]
HaCaT A|3Ee] CCL17 2 CCL22 el mA= &S A Ao},

[}

T 6& KHC-025, KHC-026°] HaCaT A9 CCL17 2 CCL22 W) mx|&= 3Fs Felgt Aajo)t},

%= 7& KHC-017, KHC-008, KHC-009, KHC-010, KHC-016, KHC-024, KHC-023, KHC-0227} HaCaT A|¥<2] CCL17 %
CCL22 W&o nmx= o3k 3lolst Ajo|t},

wigs HAJspr] e AT g
ol s} ol el TAE ANAE Fa) mr AAEA AR, e}, o5 AN s} oo Al
& ez dysty] 93 dom E o] Wert ofg AAldd dgHE AL ofyrt.

-

A Al 1: KHC-001, KHC-002, KHC-003, ¥ KHC-004 ¥4

a
"

H

‘ﬂ ‘ﬁ R
HO™ HO¥ i
Lithachoic acid{LCA) KHC-001
Y .\0 % i "
CCH f
g y \"\ﬂcH, \} H \/%H
—— v £y s
Clye” — O — t’n
HO s HO L) T )
KHC-002 ‘
e
O
il
o g1
KHC-004 o KHC-003

YO0

Lithocholic acid(LCA)

Y A2F8A (Lithocholic acid, 1 g)& ™HEHE 10.6 mlol] 3AAZ1 3, 95 % F4H0.44 ml)S HAH3 7}8ha,

_13_



[0079]

[0080]
[0081]

[0083]

[0084]
[0085]

ZIHSd 10-2023-0045755

70T 2 AR FF EFelty. whgo] g E Fol ¥} et AudEFoR FIksta tIRRvgos 3
3 FEAUG. olF fUISS EI 2EwR AL FERMUEFOR AT A 53T, w5
=z

o,

NS AY FRuEddH 2 AASATE. (5 = 95.
1

ATk, H NMR (300 MHz, Chloroform-d) & (ppm) : 0.64 (s, 3H), 1.56 (s, 3H),
(s, 3H)

.58-3.63 (m, 1H),

KHC-001

Al 1-1914 2L SE(0.9 @) 5 HEZS| =255 21 mlol]l FHoli, 0T 3.4 M vldnt1v]HEr}
o] = (methylmagnesium bromide solution ~ 3.4 M in 2-methyltetrahydrofuran, 1.35 ml)E 3] % 7}(add
dropwise)dFTh. o]% 0ColA 3E7F mukalar, A2o]A 2 A7F wukadd, we 98 Fo|, ¥3} JREF
sojol g WAda A SpAHolEs 5 3 Faan. §158 £REE ARG T PARAUEROR B

FAZIa o3k ot FEEQ. sENE Ay A=viEadye gAste] KIC-001 3FES S5
(& = 76.1 %) KHC-0019] 7% The H MR Az 391%2lch. H NMR (300 Miz, Chloroform-d) & (ppm)
©0.64 (s, 3H), 0.92 (s, 6H), 1.17 (s, 6H), 1.64 (s, 3H), 3.62-3.67 (m, 1H)

@A 1-1914 9e 3E(0.29)F EFHEEARA (Triphenylphosphine, 0.32 g)& ¥ ¥ HEZI=2EF
2 10.2 nLE FHoJFATE. 0ToA thololol AT I ofxrlo]7lEAd o]E (Diisopropyl azodicarboxylate,
0.26 mL)E HH3] H7}slaL, 55 Fof olHEAL (Acetic acid, 0.07 mL)E A7} & Ao 24417 wvkahs]
e 948 Fo A3 9 A sEAHY. s59ES Ay A2vEa IR gAY IFES F5318H.

1 O Lo

S

S8 = 81.8%) e Tx= oS I MR 27z Ech. H MR (300 Mz, Chloroform-d) & (ppm) :
0.65 (s, 3H), 0.91 (d, J = 6.4 Hz, 3H), 0.96 (s, 3H), 1.56 (s, 3H), 2.05 (s, 3H), 3.66 (s, 3H), 5.06
(br s, 1H)

_14_



[0087]

[0088]
[0089]

[0091]

[0092]
[0093]

[0095]

[0096]
[0097]

ZIHSd 10-2023-0045755

9A 1-4:

AcO

A 1-394 4L FEFE (0.18 g)& TZF=2Z ek 21 nl, HWERE 21 ol o 3A8Fa 4.37 N AFWEA| =
(Sodium methoxide in MeOH 4.37M, 0.78 mL)E Z7}3 & Ao 2 A3t 5<oF WHEAIZTE, Dowex MAC-32 ¥
I opll 5.0& 9E & oy E g FEAAY. s ZY ARvEad9z AGAste dFEES
FE39T. (58 = 77.1 %) 3= T2 e H MR 272 stk H NIR (300 MHz, Chloroform-

d) § (ppm) : 0.65 (s, 3H), 0.91 (d, J = 6.2 Hz, 3H), 0.96 (s, 3H), 1.56 (s, 6H), 3.66 (s, 3H), 4.11
(br s, 1)

oA 1-5:

KHC-002

WA 1-4o 4 A& 3FE (0.23 90 F HEHSI=EZFT 7.7 mloll =olar, 0 CTolA 3.4 M wWEv1vH5HE
Zulo]= (methylmagnesium bromide solution ~ 3.4 M in 2—methy1tetrahydrofuran, 0.9 m)E HH3]
Th, o] % 0 ColA 3 & uwslE H, AdolA 2 A7 wasieith, wkgo] ehEE Fol, X
°oj=g ol o ofAHo|ER 3 3] FEFIAUL. F75S AuER A & FFUEFOR G5A]
713 o]zt F 29 FEAAY. $EALS Ay AzviEadge2 AAste] KHC-002 3FES S5, (¢

= 77.2 %) KHC-0029] 2= The H MR A= 15k, H NMR (300 Miz, Chloroform-d) & (ppm) :
0.65 (s, 3H), 0.92 (d, J = 6.4 Hz, 3H), 0.96 (s, 3H), 1.55 (s, 3H), 4.11 (br s, 1H)

A 1-6:

KHC-002

GA 1-591A4 AL 33HE(0.21g) Y EFH DX ~F (Triphenylphosphine, 0.34g)S Y1 ¥4 HEZ =27
5.4nmLel =9tk 0ColA tholofo]l X w2l olztlo]7}E A o] E(Diisopropyl azodicarboxylate, 0.27 mL)E
A3 A7bsta, tholdld ¥ 2 olxto]=(Diphenyl phosphoryl azide, 0.28mL)E Z7}3tar Ao 4 3A|7F
WHbETE, k3ol $hnE Fofl o P 7St wHFUT. w5NS AF AEnEIHIRE HAE FES

_15_



[0099]

[0100]
[0101]

[0103]

[0104]
[0105]

[0107]

[0108]

ZIHSd 10-2023-0045755

it (5% = 70.1 %) 3HEe Fxi e H MR Z#E #9399t H MR (300 Mz, Chloroform-
d) & (ppm) : 0.64 (s, 3H), 0.92 (d, J =6.6 Hz, 3H), 0.93 (s, 3H), 1.20 (s, 6H), 3.25-3.36 (m, 1H)

oA 1-7:

KHC-003

A 1-6014 AL 3FIE(0.159)S HlEFI=2F 3.6mLo] Hol 0CoA M fFLFrE dol=glol=
(Lithium aluminium hydride in THF 1.0 M, 1.2 mL)Z 3] Z7}star A2 A 3417 mukelde). wkLo] <
259 %o 0CoA & 0.02mLS HH3] H7lstn 102 & 2 UEF 15wt%(Sodium hydroxide 15 wt%, 0.15
nL)E M3 A7kl 102 § E(0.020L) S M3 Arista, FFIJAUHEFOR G5A7]aL 78 5541
7 KHC-003 BHEES FEakdth. (458 = 100 %) KHC-0039] T2= oS H MR 27z 3ot 'H MR
(300 MHz, Chloroform-d) & (ppm) : 0.64 (s, 3H), 0.92 (d, J = 6.6 Hz, 3H), 0.93 (s, 3H), 1.20 (s, 6H),
3.68-3.72 (m, 1H)

oA 1-8:

AcO. O

AcCr

KHC-003 YRA-004

A 17004 4L 3E(0.11g) T} YDW-004(0.060g) S Pl o2 A2 MAAF F B vZ 22 3510

| BAskdet. ukgdel] Egjoldolvl(Triethylamine, 0.12nL)¥} W2 (2-&2-3-SAlEE T )22 F2e)
= (Bis(2-oxo-3-oxazolidinyl)phosphinic chloride, 0.08g)E ¥il Aol A 4A)17F F<F wukslt}, whg-o]
45d o GAFE Y fEEaRvees 3 3 FEI00TY. 4TS AFER AFs L TSR3 ER
2 GFA7Ia o3 & 2 wHFs6T. w59 Ay ARvEa9R AAEtY d5ES S5 (
&= 43.0 %) 7] BB TxE S HNR 23 Foakdl. H NIR (300 Miz, Chloroform-d) & (ppm)
0 0.65 (s, 3H), 0.97 (s, 6H), 1.56 (s, 6H), 2.08 (s, 6H), 4.21 (s, 4H), 5.34 (br s, 1), 5.69 (d, J =
7.9 Hz, 1H)

oA 1-9:

KHC-004

_16_



[0109]

[0111]

[0112]

[0113]

[0115]

[0116]
[0117]

Al 1-80l4 ¥ F3E(0.017g) S U E=Z=ZdE
(Sodium methoxide in MeOH 4.37M, 0.05mL)E #7
pll 5.0& %% ¥ o3 3 st #FAZT. s59=
AT, (& = 73.3 %) KHC-004°] T2 Th&3 2tk H NMR (300 MHz, Chloroform-d) & (ppm)

(s, 8H), 0.92 (d, J = 6.6 Hz, 3H), 0.94 (s, 3H), 1.09 (s, 3H), 2.91-2.93 (m, 2H), 3.73-3.76 (m, 4H)

ZIHSd 10-2023-0045755

L.5nL, wlghe 1.5mLol 3Aeta 4.37M 2FvEAb]=
7} Lo A 2 AlZF EoF mukslsith. Dowex MAC-3S 4
NS AY FRulEaH 2 AA s KHC-004 33ES 5

0.

i H

A=

6

[$2]

A X ¢ 2: KHC-005 2 KHC-006 A

B
LR
Ol
[@0L Lt
HO' H HO" [}

Lilhschodc acid{Lca)

ACC O

g)%m

A
WOWLO04

KHC-001

S Ty

g5 (0.22)Y EgHI X2~ (Triphenylphosphine, 0.34g)S @il F<¢
Atk 0CelA  thojofolixzmy  ofxtto]7HR A H o] E(Diisopropyl
271 3 golHdEA~¥E o}xto]=(Diphenyl phosphoryl azide, 0.13m
o, REgo] ¢hmE Fo o3 P St FHAHY. FHAS Ay A=2A}

@A 1-1004 <& KHC-001 3}3tE 3}
HEf3=2%d4 2.1 =2 F9
azodicarboxylate, 0.20mL)E A3

E A7} 3 oA 3A3F mukakgd
B9t (8 = 56.1 %) &2 T2 HNR 232 39155k, H MR

Eadse AAste] e S5
0.91 (d, J = 6.4 Hz, 6H), 0.95 (s, 3H), 3.96 (br s,

(300 MHz, Chloroform=d) & (ppm) : 0.65 (s, 3H),
1)
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[0119]

[0120]

[0121]

[0123]

[0124]

[0125]

[0127]

[0128]
[0129]

ZIHSd 10-2023-0045755

oA 2-2:

KHC-005

G 2-1914 B2 FE(0.078¢)S HEZI=ZFE 1.9mLol =03 0ColA WM |l FLFuF slol=gtol=
(Lithium aluminium hydride in THF 1.0M, 0.62mL)S 3] Z7}star oA 3AZF wwkaleic. wkgo] <
523 Fo 0T oA & 0.03mL= Z‘j‘ﬂOI A7ksla 108 & ARSI ES 15 wt% (Sodium hydroxide 15 wt%,
0.03 mL)E A3 A7sidtk. 102 % £(0.03 mb)S A3 Arigk & PV EReR 57|12 Ty
%A KHIC-005 3HHES +561AT. (5% = 93.9 %) KHC-0059] T2& ohe 1 NR ZA#= skt o
NMR (300 MHz, Chloroform-d) & (ppm) : 0.65 (s, 3H), 0.92 (d, J = 6.4 Hz, 3H), 0.96 (s, 3H), 1.20 (s,
6H), 3.23 (br s, 1H)

oA 2-3:

AcO, O

%/U\OH —_—

AcO

KHC-005 YOW-004

@A 2-20 A & KHC-005(0.088g) 3 YDW-004 (0.047g)S Yil o2 7|A=E

AN & F
2.7 mLoll FAEF . wrgdo] Egdgoldl (Triethylamine, 0.09mL)3 H] A (2-2A-3-2ALEE g d)EAEY
Z2Fo]l=  (Bis(2-oxo-3-oxazolidinyl)phosphinic chloride, 0.066g)S Wil Ar2oA 427+ H<t
wgkelgity. dkgo]l fnd uE HAFE Y fIFE2YEoeR 33 FEFIUY. fUITE AFE=R

o T REdw

AR, FFEdYEFoR GA7)a o & Y FHEAAT. $F5AS A9 I2nEaddE FAsky
FFES FSEth. (58 = 43.1 9 Y] SEEe TxE H MR A3 Selstech. H NR (300 Mz,
Chloroform-d) & (ppm) : 0.65 (s, 3H), 0.91 (d, J = 6.4 Hz, 6H), 2.08 (s, 6H), 4.22 (s, 4H), 6.36 (d,
J=7.9Hz, 1)

A 2-4:

Hoﬂi
\
[ N
H
HO H

KHC-006

A 2-304 Fde FIE(0.043g)S TEF=2uer 3.7ml, WeErS 3.7mlo] FA5t1 4.37 M AFWEAIOl=

(Sodium methoxide in MeOH 4.37 M, 0.034 mL)S A7}k 3 A2oA 2A17F & WA F T}, Dowex MAC-3&
Y3 pH 5.0& 9 F Aqstn 4 sEAAY. 5d9E Ay A2vtEaH IR AFASte] KIC-006 3FES

FESG. (f = 91.3 %) KHIC-006°] Tx= 1 NRZ Helatdth. H NR (300 MHz, Chloroform-d) §&



[0131]

[0132]
[0133]

[0135]

[0136]
[0137]

[0139]

[0140]
[0141]

ZIHSd 10-2023-0045755

(ppm) @ 0.65 (s, 3H), 0.91 (d, J = 6.6 Hz, 3H), 0.96 (s, 3H), 2.88-2.91 (m, 2H), 3.74-3.76 (m, 4H),
4.19 (br s, 1H)

AAle] 3: KHC-007 43

©Cly
Lithocholic acd[LCA) KHC-001 alucose imidate
TMSCTE | Me
(] i ., \ i
OH VgH o8z L OH
'33_'\*/0 ‘0 A -~  BD— | D i
\./r\'-'/ BzD. P FJ
WO 1

HO HZO"
KHC-007

Bz

KHC'OO]. glucose imidate

A 1-1o4 Fe F3HE KHC-001(0.2g) 3 glucose imidate(0.76g), 4A molecular sieve Z1ZA]|(ACROS

Organic )& FUF 1T FeE WE F of2E ¥ovlE 2ASAY. OFRZUE 12,8018 woi 8485
3, 0CoA EdEdd EfEFozvebd zulo]E(9. 3 [L@ 0.0512 mol)E HA3| 7}5ha 15 & wuk &
Ao 2 A7 Eob Frt2 wukslgdth, wkgo] skaw & wrgdle a]oﬂgo].u]og Z3)5h 3 O%JJr % gk}
Faoalt shag A% AuoEadae el TS SRS G - 5.2 9 SIS TR

H R glstsiet. H R (300 MHz, Chloroform-d) & (ppm) : 0.65 (s, 3H), 0.92 (d, J = 6.4 Hz, 3H),
0.96 (s, 3H), 3.56 (br s, 1H), 4.42-4.48 (m, 1H), 4.56-4.61 (m, 2H), 5.23-5.29 (m, 1 H), 5.45-5.46 (m,
1 H), 5.60-5.67 (m, 1 H), 6.17 (dd, J = 19.6, 10.1 Hz, 1 H), 7.30-7.57 (m, 12 H), 7.86-8.06 (m, 8H)

oA 3-2:

Bz
BzC

Bz

KHC-007

A 3-100A AL 83E(0.29¢)S UFZZu|Er 15mL, WEFS 15mlol| 3A3t3 4.37 N A2FEALo] = (Sodium
methoxide in MeOH 4.37 M, 0.55 mL)E #7Fgt & AF&ellA 2 Az &<t wHkAIZTE.  Dowex MAC-3E Y il pH
5.0 FE 5 oysla gy sFAHY. 5K S 49 aE2vtEadyE FAlste] KHC-007 3EES =55
Ath. (& = 99.7 %) KHC-007 &3H=e] Tx= I NMR=Z &olatsich. H MR (300 Miz, Pyridine-d5) §&
(ppm) : 0.65 (s, 3H), 3.47 (br s, 1H), 3.55-3.61 (m, 2H), 3.65-3.77 (m, 2H), 3.84-3.93 (m, 2H), 5.00-
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[0143]

[0144]

[0145]

[0147]

[0148]
[0149]

[0151]

[0152]

[0153]

ZIHSd 10-2023-0045755

5.02 (m, 1H)

A Ao 4: KHC-008, KHC-009, KHC-010 A

Lithocholc acd]LCA)

KHC-010 KHC-009

HO™

Al 1-1914 I KHC-001(0.1g)S HFZZvE 0.6 ml, HEHI| =257
SR22IAFAA0.14g)S 3] 7peta, Aol 3AIE Bt adka .
2 o¥sta Y sFAFHY. 5N Ay IEvEadu R AAste 3EES 5T, (55 = 99.0
%) 7] srEe] TzE= H NRZ 9153tk H NWR (300 Miz, Chloroform-d) & (ppm) : 0.69 (s, 3H),
0.93 (d, J = 6.4 Hz, 3H), 2.70 (t, J = 14.2 Hz, 1H)

;—}5
i)

r!I.

oo ©
o

e

il

F

ot

=2
)

il

it

it

=2

U

o

@A 4-2:

. F (Sodium hydride 60 %, dispersion in Paraffin liquid,
£ fﬁ_%eﬂ% N T, AEASEZER O.mie) AHA7 DNEEAT ol o] ol =
t’&%}%iﬁ‘r. -40 Coﬂ*i EEE‘rél Z2F S 0.6 mloll 3AA0 &

2 w8 o] 2427 mukA

0.02¢)%

(0 12 ml)% =1
A 4-19] 5}% (0.1g
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[0155]

[0156]
[0157]

[0159]

[0160]
[0161]

[0163]

[0164]
[0165]

ZIHSd 10-2023-0045755

Wge] $hnE Fol Lah PotEEe Wa telddeHEE 33 FESHYUL. oF #/1FE PRMUEF
o w7l 2 5. (5 -

= =
B BHAAY. sFAS AW azspeadnz g4 e
98.7 %) 3HFEe] FFR= H MRZ =Helatelth. H MR (300 MHz, Chloroform-d) 6
0.94 (s, 6H), 4.09-4.17 (n, 2H), 5.59-5.60 (m, 1H)

oA 4-3-1:

- EtO j\/EV

A 4-204 A2 . ]E‘a obAlH o] E 3.3mlell Holal FohgE/7HE
Al

—

0 wt% (Pd/C 10 wt%, 0.02

9 ¥ Fa 5 2000 59 A, Wge] dnd F Acdelse AR £
SEEIRES o FSeT. (8 - 85.7 %) 3

=
T [e)
FAAY. FE5IS @é azvtEagdg R A 3EgES 5
Fmol Tz H NMRZ 9139, H MR (300 Mz, Chloroform-d) & (ppm) : 0.64 (s, 3H), 0.92 (s,
(

s, 1H), 4.12 (q, J = 7.14 Hz, 2H)

A 42014 D& 3EE (0.06 g)& HWELS 4 mLol| FAsta FASIESR (Sodium hydroxide 5wt %, 1 ml)
S a3 70CoNA 3 A1 Bk RS, wkgo] daE Fo eSS I FHZAATIL 1M GAS Yo
pH 4.00.2 ZHd3ta g oA HOIER 3 3] F&3%Utt. 77158 TV EFLR E5A7]1 Y 5
AAL, BE2Ae Aoz Zujg & oisle] KHC-009 3FELS 5590, (58 = 90.0 %) KHC-009¢9]
Z= H NRZ 91519k, H NMR (300 Miz, Chloroform-d) & (ppm) : 0.64 (s, 3H), 0.93 (s, 3H), 1.19
(s, 6H)

oA 4-4

EtD

G 4-3-194 dL& =5 A . 3.4
n)<S 23 70CAA 3T, Whgo] AR Fo A FFsI M A2kE o] pH 4.002 %
Aalal oE ofME|o|ER 3 3] FEFIIGLH. U5 E FEIAYEFOR gAY Y sFAHY. w5

3
o selo ARSI o Fale] KHC-008 FHFES SSak%th. (58 = 91.3 %) KHC-008¢] 7%= H NMRZ

A &2



[0167]

[0168]
[0169]

[0171]

[0172]
[0173]

ZIHS3d 10-2023-0045755

golstgict. lH NMR (300 MHz, Chloroform-d) & (ppm) : 0.65 (s, 3H), 0.92 (d, J = 6.4 Hz, 3H), 0.96 (s,
3, 1.20 (s, 6H), 5.64 (br s, 1H)

A 4-5:

KHC-010

A 4-3-1914 92 FFE(0.1g)S HEZ=ZF 2.2mL0 5o]al 0TolA 1 M ELFrE slo]=go]
(Lithium aluminium hydride in THF 1.0 M, 0.43 mlL)E A3 FH7}star Ao 347+ wuks}dt). Wk
dzE Fo 0T & 0.08 mLe 1@4 A 7}Ekar 1038 FABIYEE 15wt%(Sodium hydroxide 15 wt%,
0.08 mL)E HH3] Artatqlct. 10 & F &= (0.08 nL)& M3 Hr7igk & FRIIGEFOR S5A7])a 3

b FHAA A4 LAZ KHC-010 S22 FE53kth (F8& = 99.0 %) KHC-0109] P2 H NRZ 15k

olo

o o

= I NMR (300 MHz, Chloroform-d) & (ppm) : 0.64 (s, 3H), 0.92 (s, 3H), 1.20 (s, 6H), 1.56 (s, 3H),
3.68-3.70 (m, 2H)

AAl¢) 5: KHC-011, KHC-012, KHC-013, KHC-025, KHC-026 %4

Chemodeooy cholic acid

ﬁcﬁ: st . i

EHE-O13 KHC 012 KHCO

olat 7] 4 FAS FAHer Ay,

_22_



[0175]

[0176]
[0177]

[0179]

[0180]
[0181]

[0183]

[0184]
[0185]

ZIHSd 10-2023-0045755

HO™"

Chenodeoxycholic acid

A =] 2 A F 22 (Chenodeoxycholic acid, 1g)E ™EFE 10.2 mlol] FAAIZ &, 95% 3FAF (0.42 ml)S A3
ZVatar, 70ColA 2A7F B¢t 37Tt whgo] g2d I %3 EIFAUERFOR F3I I U ZEdE
o7 33 FE3T. olF f75E T3 2FER AFslL FFEFAMUEFOR 4L B FHAZ
FHNE Ay FEnETHIE AAste] AA 1A sFdES FEIUT. (F& = 95.3 b 7] e
2= 1 MRZ g5tk H NR (300 MHz, Chloroform-d) & (ppm) : 0.66 (s, 3H), 0.91 (s, 3H), 0.93
(d, J = 6.4 Hz, 3H), 3.43-3.52 (m, 1H), 3.67 (s, 3H), 3.85-3.86 (m, 1H)

oA 5-2:

o
& wtekqivt. WEtdxd SEeko]=(0.75 nl)E A8 Arletal thA] 167 F9F ket
=
=

=4
WA v sAI7E B aikalgld.

o] &r® Fol W FiES Yol FA7IL
o
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[0187]

[0188]
[0189]

[0191]

[0192]
[0193]

[0195]

[0196]
[0197]

ZIHSdl 10-2023-0045755

0.93 (d, J = 6.2 Hz, 3H), 2.01 (s, 3H), 3.67 (s, 3H), 4.72-4.74 (m, 1H), 5.09 (br s, 1H)

A 5-4:

AcO™”

9A 5-3904 de FFE(0.88g)S UZFEZu|Er 20 nL, ®WEFS 20 mLol 3|AET 4.37 M AFHEA=
(Sodium methoxide in MeOH 4.37M, 3.74mL)E |7} & 2o A 2 AZF F<F wwkelith. Dowex MAC-3E ¥
3 pH 5.08 9 F Aysta g FFET. NS Ay azvEad R AAse] A4 uAd IFFE
o Z2EF9T. (58 = 91.5 9) §3Ee] Tz H NRZ 91513t H NIR (300 Miz, Chloroform-d) &

(ppm) : 0.54 (s, 3H), 0.85 (s, 3H), 0.93 (d, J = 6.2 Hz, 3H), 3.58-3.66 (m. 1H), 3.67 (s, 3H), 5.09-
5.11 (m, 1H)

@A 5-5:

KHC-011

A 540 A AL 33E(0.59)S FF HEGS =23 21mlol] So]ar, 0TAA 3.4 M deul1vFB 2 alo]
= (methylmagnesium bromide solution ~ 3.4 M in 2-methyltetrahydrofuran, 1.5 ml)E& 3] 2713} ).
o]F 0TColA 3% wHkal]FE F, A2olA 2A17F wRkslgitt. wkgo] gku g Fof, X3} drgIRdol=g 7
o=l & olAH e ER 33 FE3NY. FU1S5E AvEE AFS & R EFORZ SpAT|a o3
T A FEAAT. w598 49 A2vEIY IR A St A 1Al KHC-011 3FES 53, (7
& = 85.2 %) KHC-0119] +%+=

3H), 0.86 (s, 3H), 0.94 (d, J

W NRE &Helatelch. H MR (300 MHz, Chloroform-d) & (ppm) : 0.55 (s,

H
= 6.4 Hz, 31), 1.21 (s, 6H), 3.62 (br s, 1H), 5.09-5.11 (m, 1H)

A 5-6:

KHC-012

S " oA HOlE 95 nLet oFMEAL 5 Lol Holal ZHEE FAto]
T 71 T4 5 A 71A 8k 24 ARE EqE wwkeigity. whgo] ¢
=
o

FAAG. sFAE Ay ARvkED9 R gAIste] KHC-012 3

(Platinum(IV) oxide, 0.18 g)& il
gy & AgolERZ IAHY T o988 71

|

e

_24_



[0199]

[0200]
[0201]

[0203]

[0204]

[0205]

[0207]

[0208]
[0209]

2 S8 10-2023-0045755
FEOo 2=k, (5% = 93.8 %) KHC-012 &H3HEe T2:= H NREZ Qﬂaﬁﬂ.ﬁlmR(%OMm,
Chloroform-d) & (ppm) : 0.82 (d, J = 8.0 Hz, 6H), 0.95 (d, J = 6.4 Hz, 3H), 1.21 (s, 6H), 3.67 (br s,
1H)

A 5-7:

0Bz

O & cey

glucose imidate B20

GA 56014 L& KHC-012 3E(0.2 g)¥ glucose imidate (0.76 g), 4A molecular sieve (ACROS

Organic )& =¢l3ta 2% AHS WE & olz2x Bor= xA4sgt. dI=ade 12.9 nlS Qo] 343
Fal, 0T EfmEdly EfZzoawedTyolE(9.3 w)E A sFsla 15 B ik & AL 2

L9
. 1 owgae sdeldellon gasn ok £ 4q
Zole Ay azvlEaddE Felse] SRS FEHAT. (58 = 50.4 §) HPB Pr:
H NMR=Z &<1sk¢ith. H NMR (300 MHz, Chloroform-d) & (ppm) : 0.93 (s, 3H), 1.55 (s, 3H), 2.05 (s,
2H), 3.55 (br s, 1H), 4.44-4.49 (m, 1H), 4.58-4.62 (m, 2H), 5.23-5.28 (m, 1H), 5.48 (d, J = 3.8 Hz,
1H), 5.58-5.67 (m, 1H), 6.12 (t, J = 9.7 Hz, 1H), 7.30-7.61 (m, 12H), 7.87-7.90 (m, 2H), 7.95-7.99 (m,
3H), 8.01-8.07 (m, 3H)

—

A 5-8:

OBz

Bgoﬁ-é/o |
Bz \J%\Lo"

BzO

KHC-013

A &%Wi%%—ﬂﬂ“wzgnzdﬁiiwa-unm WErS 12 mL o 3| At 4.37M AFHIEAl=
(Sodium methoxide in MeOH 4.37 M, 0.46 mL)E Z7}3t & Ab2oA 2 A|ZF FoF WA TE, Dowex MAC-3E
Y3 pH 5.0& ¥ & qFstn A sF86Y. 59 A9 A2vtEaY 2 AASte A 3139 KHC-
013 BFES 589t (58 = 99.6 %) KHC-0139] &= H NMR® 2relakeith. H NMR (300 Mz,
Chloroform-d) & (ppm) : 0.63 (s, 3H), 3.11-3.18 (m, 1), 3.55-3.77 (m, 2H), 3.95-4.32 (m, 1H), 4.80-
4.98 (m, 3H), 5.30-5.39 (m, 1H))

@A 5-9:

OH

KHC-011

A 5-50 A 98 KHC-011 3}3H=(0.2g) 3 EHd ¥ 23 (Triphenylphosphine, 0.33 g)< ¥ ¥4 HEZ
cEFd 10,3 mLE F9FUrt. 0CToA]  tholololaxZwmE  ofxriolFtE A H o] E (Diisopropyl
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[0211]

[0213]
[0214]

[0216]

[0217]
[0218]

[0220]

[0221]

2 S8 10-2023-0045755
azodicarboxylate, 0.26 mL)Z ﬂﬂﬁl 247}6}51, 58 Zof ofHEAF (Acetic acid, 0.07 mL) S %7} T A2
A 24A1ZF wgkslit), vk kR o ofz W A9 FHEAAY. 5 IS Ay A2vlEI IR GAste] 3}
FES FEFAT. (8 = 80.8%) FFE TEE TS H NR 2o FAEAT. H MR (300 Mz,

Chloroform-d) & (ppm) : 0.55 (s, 3H), 0.94 (d, J = 6.2 Hz, 3H), 2.05 (s, 3H), 4.94-4.96 (m, 1H), 5.09
(br s, 1H)

oA 5-10:

KHC-025

A 5-9014 AL FHFE(0.059)S UFEEWE 1.2 nL, #WE-2 1.2 nL o FAsta 4.37 N AFWHEA| =
(Sodium methoxide in MeOH 4.37M, 0.21 mL)ES & oA 2 /\]7P FoF WA FH T}, Dowex MAC-3& ¥
3 pH 5.0& 9E T o3 9 #At FAAY. FFAS AY I2vtEadZ AASY KIC-025 FFES
=590 (58 = 77.0 %) KHC-025 &}§tEe] Tz e H NR Az Selsedth. H NR (300 Mz,
Chloroform=d) & (ppm) : 0.55 (s, 3H), 0.91 (s, 3H), 1.20 (s, 9H), 4.91-5.11 (m, 1H), 4.09 (br s, 1H)

N L
—-
b
o
oy

oA 5-11:

KHC-012

oA 5604 AL KHC-012 &3E(0.1g)# Eg#d|dZ~3 (Triphenylphosphine, 0.16 g)& Y1 ¥4 HED
FezHFLd 5.1 mLE EHoFUcrt. 0ToA tvholololaAxEEF  olxrlo|FHEA # o] E(Diisopropyl
azodicarboxylate, 0.13 mL)E HH3] A7}slar, 53 Fol oA ELL (Acetic acid, 0.04 mL)E A7} & A2
A 24A1F wRbEkgith. Wk gkn Fol o3 H S EAIAT. 5 9E Ay ARrtEIRE GAste] 3t
e FSAAT. (Ff = 45.66) B TERE e 0 NR Z¥E A=A H MR (300 iz,
Chloroform-d) & (ppm) : 0.85 (d, J = 4.4 Hz, 6H), 0.95 (d, J = 9.6 Hz, 3H), 1.21 (s, 6H), 1.56 (s,
6H), 2.06 (s, 3H), 5.11 (br s, 1H)

oA 5-12:

KHC-026
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[0222]

[0224]

[0225]
[0226]

[0227]

[0228]
[0229]

ZIHSd 10-2023-0045755

GA 5-1104 4L 38E (0.04g)S UZFZ29E 1.0 mL, g2 1.0 nl o Al 4.37 M AFHEAo| =
(Sodium meth0x1de in MeOH 4.37M, 0.18 mL)E A 7}3F 3 Ao A 2 A|7F < A TE. Dowex MAC—3*°* =

I pll 5.08 HE F o7 E AU FEAAY. s5IS Ay A2vEaIE AASte] KHIC-026 FFES T
=519tk (8 = 86.5 %) KHC-026 34329 Tzx= the § NR 23z oot H NR (300 Miz,
Chloroform=d) & (ppm) : 0.85 (d, J = 1.6 Hz, 6H), 0.95 (d, J = 6.6 Hz, 3H), 1.20 (s, 6H), 4.15 (br s,
1H)

A AN 6: KHC-014, KHC-015 A

HO™"

H

Chenodeoxychalic acid
KHC-014

KHC-014

A 51014 d& 38E(0.5¢)S F- BlEZS =2F 21 mloll FHola, 0Tl 3.4 M WErtay4r 2a}

o]= (methylmagnesium bromide solution ~ 3.4 M in 2-methyltetrahydrofuran, 0.72 ml)—e‘ ﬂﬂé]
7FSIQATE. o] F 0CollA 3% mnbelE F, Aol 2412F witelglth. whgo] R Fol, ¥3} YREFIFE
olEE Ho]Fa old olAHIER 33 FZIQTE. FUITS AvEER AHT T FFIAUE %ii g
71aL o3} & A FEAAT. sFAE AY ARvtEavE AGAste] KHC-014 SeEs 5l
(5% = 58.1 %) KHC-014 3&Eo] T2E H MRZ 3184ch. H MR (300 Miz, Chloroform-d) & (ppm) :
0.66 (s, 3H), 0.91 (s, 3H), 0.93 (d, J = 6.4 Hz, 3H), 1.57 (s, 3H), 3.47 (br s, 1H), 3.86 (br s, 1H)
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[0231]

[0232]
[0233]

[0235]

[0236]
[0237]

[0239]

[0240]
[0241]

ZIHS3d 10-2023-0045755

KHC-015

9 5-1e4 d& &3E(0.5¢)8 EF4l 6 mleF AR 6 mlol Fo]al, -70CAA tolafddFrgEalel=
Z}o] = (Diisobutylaluminum hydride solution 1.0 M in toluene, 1.23 ml)& 3] H7}s|aa, -70CeA 1
A

17F SoF kY, HkSo] AR H o B8 Fo] HSS FZASIA oE olAHoER 33 FEIAY.
%S 23R AFE T PEFAUEFLR GRAYL o3 29 $FAAY. BEAS APAziED
P32 AAS] KHC-015 3HIES FSahdt. (8 = 38.8 %) KHC-0159] Fx:= H NR® sHlstgdch. H

NMR (300 MHz, Chloroform-d) & (ppm) : 0.67 (s, 3H), 0.91 (s, 3H), 0.94 (d, J = 6.4 Hz, 3H), 1.57 (s,
6H), 3.43-3.50 (m, 1H), 3.62-3.63 (m, 2H), 3.86 (br s, 1H)

AA & 7: KHC-016 &4

WA 5-4olA e FE(0.1 9)& "WES 8.6 mlol XSt AU ER (Sodium hydroxide 5wt %, 1.98
ml)& ¥ 70CelA 3 A7 &t EFairh. ¥hgo] gnE Fo) WSS S FFAVIL 1M S ¢
pH 4.00.8 x4slil oE ofAHER 33 F&3Ath. F715S 753 &%E%Oi GEA7 AL S F5A
ATk, BHAe Ao g AQEAetslal oJFslo] KHC-016 FFES 5690, (58 = 78.2 %) KHC-0169]
Z= 'H NRZ #olakith. 'H MR (300 MHz, Chloroform-d) & (ppm) : 0.55 (s, 3H), 0.86 (s, 3H), 0.95
(d, J =6.2 Hz, 3H), 3.62 (br s, 1H), 5.10 (br s, 1H)

e oﬂ,

=
=
o~
-

O

A& 8: KHC-017 &4

H KHC-017
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[0243]

[0244]

[0245]

[0247]

[0248]
[0249]

ZIHSdl 10-2023-0045755

HO"

A 5404 e FFE(0.5g)S oE ofAHOIE 47 mLét ofAEAF 2 nlel F[oli ZEld
WMHWMW)MM&OO9Q°¥iﬂ$i7h] A & FA4 7A 3 24X Fot wuksk T, HkS-
T AdglolER dEHY § A& I sHAHY. w598 A9 A@etEaYaR AAst setES
Atk. (8 = 86.0 %) =] T2E= H NMRZ 5%t H NR (300 Mz, Chloroform-d) &
0.82 (d, J = 8.4 Hz, 6H), 0.95 (d, J = 6.6 Hz, 3H), 3.63-3.71 (m, 4H)

oA 8-2:

A 81014 AL FeE(0.13g)S wEk2 3.1 mlol X5t FABUES (Sodium hydroxide 5wt %, 0.3
m)S 9a 70CoA 3 A7 Bk 73}, wkgo] g5 H Fo veS 7t wFst 1M |4 2ol pH
4,002 z4E3ta g olAHoER 33 FEIISU. §715S FFEIIYEFOR EAT L A SFAIA
o}, EZae sxelon ALY T oJFate] KHC-017 SHFES =3kt (58 = 92.0 %) KHC-017¢] 'H MR
A= &3 2tk H MR (300 MHz, Chloroform-d) & (ppm) : 0.82 (d, J = 9.0 Hz, 6H), 0.96 (d, J =

6.4 Hz, 3H), 3.64-3.71 (m, 1H)
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[0251]

[0252]
[0253]

[0255]

[0256]

[0257]

[0259]

[0260]

[0261]

ZIHSd 10-2023-0045755

AAl¢] 9: KHC-018, KHC-019 ¥4

KHC-011

KHC-011

@A 5-59A4 42 KHC-011(0.15g)3 EZ]¥d¥2F (Triphenylphosphine, 0.24g)S F< HEZS|I =237
dnLell =%th. 0CoA tololo]lax 2 olxr}lo]7lE A o]|E (Diisopropyl azodicarboxylate, 0.20 mL)Z
HAH3] X7 & tholdA|dEAXE olxlo]= (Diphenyl phosphoryl azide, 0.20 mL)E & 7}s}al Ao A 347
WHkegiTh, BEgo] $tnE Fo Aeta Y FHFAIET. FEAE Hdy ARvEOHIYRE GASte] seHE

FESAT = 84.3 %) SEe H MR d3E ohed 2ok HONIR (300 Mz, Chloroform-d)
(me) :0.55 (S, 3H), 0.90 (s, 3H), 0.94 (d, J = 6.4 Hz, 3H), 3.91 (br s, 1H), 5.09-5.10 (m, 1H)

oA 9-2:

KHC-018

A 9-1e14 @2 3FHE (0.13 g)& HEZHS|=2ZF 3.1 nloll 5o]aL 0TolA 1 M eFEEFHw ste]l=eto]
L (Lithium aluminium hydride in THF 1.0 M, 1.0 mL)E& 3] H7}sla A-2olA 3A17F wnkskgich. Hh-g-o]
258 Zo 0CAA & 0.02 mLS HH3) #H7eta 108 T A3 EF 16wt% (Sodium hydroxide 15 wtb%,

fo |
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[0263]

[0264]

[0265]

[0267]

[0268]
[0269]

ZIHSd 10-2023-0045755

0.02 mL)& HH3sl H7tatgivh. 10+ F =(0.02 nL)& M3 Ar7e & TG EFOR SFA7)a 79t
B2 A KHC-018 SFES SS31%th. (58 = 100 %) KHC-0189] H NIR A= o3t 2tk 'H NIR (300
MHz, Chloroform-d) & (ppm) : 0.55 (s, 3H), 0.88 (s, 3H), 0.90 (s, 3H), 0.94 (d, J = 6.4 Hz, 6H), 3.22
(br s, 1H), 5.10 (br s, 1H)

oA 9-3:

¥ DW-004

KHC-018

A 9-2014 P& KHC-018(0.01g) ¥} YDW-004 (0.005 g)& War
0.5 mLell 3A1&tg k. kSl Egloeolql (Triethylamine, 0.01 mL)J/} H] A (2-2 4 3—%’\]'%E]qb)§_i
Y Z2g o= (Bis(2-oxo-3-oxazolidinyl)phosphinic chloride, 0.008 g)& @il Ar2o]x 4 A|ZF &<F
FRITE. ¥hgo] $k5d s HAATE Y UFERWEo R 33 FE3QT. VTS AuEE Adsa
SANAYEFOR EFA7|AL o3 T 7S FHFAAY. w5AS A9 A2nEIYIARE FAStS SES F
Sakgith. (8 = 87.0 %) 3B H MR 23 ohewk 2ok H MR (300 Miz, Chloroform-d) & (ppm) :
0.55 (s, 3H), 2.09 (s, 6H), 4.11-4.19 (m, 1H), 4.23 (s, 4H), 5.09-5.10 (m, 1H), 6.38-6.39 (m, 1I)

0

o]

4

oA 9-4:

AcO

=

KHC-019

A 9-3o4 A& FSE (0.013 g) U FE22YE 1.1 oL, HEE 1.1 mL o] At 4.37 N 2FHEALo]
= (Sodium methoxide in MeOH 4.37 M, 0.04 mL)E A 7}38F & J2oA 2 AIZF &<k WA FTE,  Dowex MAC-3
< Y3 pH 5.0& 2FE F st At FF3%Y. s5HS Ay ARvEIHIE FA St KHC-019 33
S 539, (58 = 76.0 %) KHC-0192] H MR o953 2o}, 1H NMR (300 MHz, Chloroform-d) & (ppm)
©0.55 (s, 3H), 0.94 (d, J = 6.2 Hz, 6H), 2.88 (br s, 2H), 3.68-3.75 (m, 4H), 4.17 (br s, 1), 5.08-
5.10 (m, 1H)
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[0271]

[0272]

[0273]

[0275]

[0276]

[0277]

[0279]

[0280]

[0281]

ZIHSd 10-2023-0045755

A Al¢] 10: KHC-020, KHC-021 ¥4

KHC-012

KHC-012

%ﬂ5%ﬂﬁ?§%ﬂ%§@2@4EﬂﬂéE 3 (Triphenylphosphine, 0.32g)S Y1 4 HEHI =27

5.2 mLE FHoFRTE. 0T A thololo]l X ad olxt}o] 75 Ado]E (Diisopropyl azodicarboxylate, 0.26

n)E HHd3] A7 & tolddyE sy 0]-1}01‘: (Dipheny!l phosphoryl azide, 0.27 mL)E #7} 3 Ab2ofA]

3AIZE AWESEGITE, wkgo] fkmE Fo ofFeta Y FHFAAY. wFAS AY ARvESHIRE A A}

FHES FEQT. (5F = 39.9 %) FFZ HNR A7 o83 2o, H MR (300 Miz, Chloroform-d)
0.84 (s, 3H), 0.95 (d, J =6.6 Hz, 3H), 1.20 (s, 6H), 2.18 (s, 3H), 3.98-3.99 (m, 1H)

A 10-1914 AL 3F¢E (0.08 g)S HEZHS|IZZFT 1.9 mLoll =o]aL 0TCelA 1 M Hu5LdFrE o=
o]= (Lithium aluminium hydride in THF 1.0 M, 0.64 mL)S HH3] Z7}sta A-2oA 3A17F aykslgdct. wb
So] gkvyg Zo] 0Tl = 0.01 mLE& HH3E H7bst 108 3 FABIUEE 15wt% (Sodium hydroxide
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[0283]

[0284]

[0285]

[0287]

[0288]
[0289]

[0291]

[0292]

ZIHSd 10-2023-0045755

15wt%, 0.01 mlL)E 3] A7relgel. 108 & 2 (0.01 mb)S HH3] 2A7sk & FLEFAUEFORE gG44]7)
7 BEHAA KHC-020 SHHES SS9t (58 = 62.6 %) KHC-020°] H MRS okt 2ok H MR
(300 MHz, Chloroform-d) & (ppm) : 0.84 (d, J = 2.0 Hz, 6H), 0.95 (d, J = 6.6 Hz, 6H), 1.21 (s, 6H),
3.28 (br s, 1H)

~

oA 10-3:

AcO O

AcO AcO

Y DW-004
KHC-020 Acd

A 10-264] 9L KHC-020(0.04g) T YDW-004(0.02g) S YW1 ol2& 7A2 AYFE I T4 gI=2de 1.2
mLoll 35T, Wk Ao Egjo|dolwl (Triethylamine, 0.04 mL)3} BH] 2 (2-SA-3-2AlEYUd) 22y Y &
2Zo}o]= (Bis(2-oxo-3-oxazolidinyl)phosphinic chloride, 0.03 g)& Wil A-20A 4 A7t FoF wHHIITE.
W&ol ghnd o AAFE Wil fIFREAEoR 3 3 FEIGT. fUEE AFEE AL F Sy
EfFow gFAzla o T 9t FEAHY. w598 Ay azvEIYIE AGAstd gES
FEHG. (8 = 40.0 9 FFES W MRS e 2ok H NIR (300 Mz, Chloroforn-d) § (ppm)
0.85 (d, J = 6.6 Hz, 6H), 0.95 (d, J = 6.4 Hz, 3H), 2.08 (s, 6H), 3.64-3.65 (m, 1H), 4.23 (s, 4i),
6.39 (d, ] =7.7 Hz, 1H)

oA 10-4:

OH
H

KHC-021

i
HO N
H
HO

GA 10-3004 D& 33E(0.0152)S UE2EWE 1.3 nL, HE-S 1.3 mLoll 3&slal 4.37 M 2FWEA=
(%MMmmmmwinm%437MOOSMP;”ﬂd Ab2o A 2417 FoF wwurelATth. Dowex MAC-3S ¥
3 pH 5.0& B ¥ ot 7S FEFEATE. wF5 NS A ARnEIYIARE At KHC-021 SEES
+E89A0. (5§ = 95.4 %) KHC-0219] 'H NR A= the3 2oh. 'H NIR (300 Mz, Chloroform-d) & (ppm)
©0.85 (d, J = 6.6 Hz, 6H), 0.95 (d, J = 6.4 Hz, 3H), 2.85-2.90 (m, 2H), 3.76 (d, J = 5.5 Hz, 4H),
4.23-4.26 (m, 1H)

AA e 11: KHC-022 %A

[
/T. -

|
th o BialNes e
SO — st

KHC-022

KHC-011
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[0293]

[0295]

[0296]
[0297]

[0299]

[0300]
[0301]

[0303]

[0304]

ZIHSd 10-2023-0045755

KHC-011

A 559014 4 KHC-011(0.15 @)= TIZ2=2ue 3.9ml, HlEZS] =2 5FT 3.9nl0] 34412

ZRAFAY (0.21 )& AH3] 7hepar, G204 A1 et wikA R, whgo] dad

2 oyl Fa, A sFARY. sFs Ad ARrtEaYR AGAst dehes aSsdit. (5F =
1

98.3 %) = 'H MRS &3 2tk H NR (300 MHz, Chloroform-d) & (ppm) : 0.57 (s, 3H), 0.95 (d,
J =6.4 Hz, 3H), 0.99 (s, 3H), 1.21 (s, 9H), 5.12 (br s, 1H)

o9A 11-2:

EtO

-40ColA HEZHI=ZFH 3.9 mlo 423 EH (Sodium hydride 60 %, dispersion in Paraffin liquid,
0.04 g)& ¥ GRS vEo)FE Hol|, HEHS=EF T 0.97 mlol] A Hold 2 AX oA Eqlo Ed
ZHZ2(0.19 mDE 28] A7Fsitt. o] F AF2olA 1A17F &2F wukstal, thA] -40 Tolx HEZS| =25
0.97 mlol 3AAZ GA 11-19] 38=(0.15g)S HH3] 27pstar, 583 WHA & Aoz 22 o7
24X 7F WLWEAFA T,

1=

2l fol 23 Yy du delduaeg a3 2. o
PEPEF e he

] &

g5 7] 7R =l
S, (448 = 93.6 %) 7] sES H MRS o3 ok, H NMR (300 MHz, Chloroform-d) & (ppm) :
0.56 (s, 3H), 0.89 (s, 3H), 0.94 (d, J = 6.4 Hz, 3H), 1.23 (s, 9H), 4.09-4.17 (m, 2H), 5.05-5.11 (m,
1H), 5.60-5.62 (m, 1H)

=

o
<©°

@

q
ol
o

h

ofj
mlo

dﬂ
24

oA 11-3:

KHC-022
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[0305]

[0307]

[0308]
[0309]

[0311]

[0312]

[0313]

[0315]

[0316]
[0317]

ZIHSd 10-2023-0045755

A 11-2004 92 3ITE(0.06g)S WEE 4.7mLo] FAEta FASIESR (Sodium hydroxide 5wt %, 1.1
ml)S 70CoA 3AZE Bk BF3I . Whgo] dRE o wWEes A FFA7IA 1N F2EE Yo
pH 4.00.2 Zdsta oE oA H | ER 33] F&3AUTt. 7715S FFAIUEFLR GdFA7| 78 554
Ath. EZole sxelon AFEET o Fste] KHC-022 BHFES FSach. (58 = 77.2 %) KHC-0229] H
MRS thes 2Tk, 'H NMR (300 MHz, Chloroform-d) & (ppm) : 0.56 (s, 3H), 0.84 (d, J = 6.0 Hz, 3H),
0.90 (s, 3H), 0.94 (d, J = 6.2 Hz, 3H), 5.12 (br s, 1H), 5.64-5.66 (m, 1H)

AA & 12: KHC-023 A

[ |
_— —_— O
to T HO ‘0
KHC-012 KHC-023
olgt 47| A AHS TFAHoR Ay}
oA 12-1
KHC-012

A 5-6014 & KHC-012(0.1 g)& tZFE2HE 2.6ml, HEHS| =252 2.6mlo AN F, o)y &
2RAFANE (0.14 g)& HH3] 7hetar, d2olM 3213 Fot kA g, ukgo] ehny Fof HIFRErehe
2 st 7t HEAATH. $EAS AY IEetEaduE ZAste FFES FE9UT. (58 = 70.9
%) A7) 2o HNR 27= ohSa 2Tk H MR (300 MHz, Chloroform-d) & (ppm) : 0.84 (d, J = 7.5

1.56 (s, 3H)

30,

Hz, 61), 0.95 (d, J = 6.2 Hz,

oA 12-2:

EtO

-40CoN A HEZS =% 1.8mlol

0.01g)e Yu dEAS AxS &, HEHI=ZFF 0.5ml
(0 09 mDE A3 #H7tegict. ol %

Lol 812412171

HPOWE} Hkgo] ¢y Fo ¥ o %‘Eﬁ% il tho
FENMUYEFOZ  GFEA7L AY FFAFT. FHIAS

F23YEH (Sodium hydride 60 %,

dispersion in Paraffin liquid,
o 3AAIZ toEFEAT ol EAEHo| AH 2

7 *oi‘ﬂ]*i 1'\17} b wRkskal, wA] 40 CollAd HEZHS| =25 0.5

S5WF nk Fof] Lo £RE 27 247

e el 22 33 FE3I3TE. olF F7TS F
Ay FRatEIHIE  AHAste IFES



[0319]

[0320]

[0321]

[0323]

[0324]

[0325]

[0327]

[0328]
[0329]

Z2IME35 10-2023-0045755
FEFAT. ( 4:° = 99.0 %) A7) shgHEel H NR A= eI 2. U NR (300 Miz, Chloroform-d) &

(ppm) : 0.84 (d, =7.5Hz, 6H), 0.95 (d, J = 6.2 Hz, 3H), 1.56 (s, 3H), 4.09-4.18 (m, 2H), 5.62 (br
s, 1H)

oA 12-3:

N

GA 12-2004 A 3}EE(0.04g) S i U=
ml)S ¥ 70ColA 3AIF Bt 73T, wkgo] aw Fo WEss 7
4.00.2 2H3t3 g olAHo|ER 33] FEIIFU. f715S FFIRYEFoR A7 A FHAIA
o, EEao agolon QAL oB3le] KHC-023 SFTFES FS39T. (5% = 85.4 %) KHC-023¢] H
MR 2= thenh 2tk H MR (300 MHz, Chloroform-d) & (ppm) : 0.84 (d, J = 6.0 Hz, 6H), 0.96 (d, J
= 6.6 Hz, 3H), 1.21 (s, 6H), 5.67 (s, 1H)

(Sodium hydroxide 5wt %, 0.68
o} ch}\‘I ] M GAre- Lﬂq pH

o U=

)

b1

[¢]

A A e 13: KHC-024 %A

) /:[ ,:I/t\H/\/; “OH o \i ) [ U \ /[\Tf/k\ﬁ/fun
H
Et,:,_lL/,;JvH\,, Bo/u\‘,L\/A\H AR
KHC-024
olet 47 FANEE TAHeR Cidss

B 12-2904 @& SEE(0.050)% AY obAECIE 1.onle] ol 3 BekF/7HE 10 wih (PA/C 10 wis, 0.01
9% W3 S A FY F Ra A S 2470 B wusg. el ¢Ed ¥ wowzi 183y F
ool ek ¥HAAL. FHAL AY AzviEadvz ZAsel SFRS S5 - 818 %) 2

7] @at=e i MR ZAF= thest 2o H MR (300 MHz, Chloroform-d) & (ppm) : 0.84 (d, J = 7.5 Hz,
.2 Hz, 8H), 1.56 (s, 3H), 4.09-4.18 (m, 2H), 5.62 (br s, 1H)
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[0331]

[0332]
[0333]

[0335]

[0336]

[0337]

[0338]

[0339]

[0341]

[0342]

[0343]

[0344]

[0345]

[0347]

[0348]

SIS 10-2023-0045755

oA 13-2:

EtC

GA 13194 & 3EE(0.04g)S wEHS 3 mlol FAsta AU EER (Sodium hydroxide 5wt %, 0.7 m
DS ¥ 70CHdA 3 AIRE &<t Fsglth. jkgo] gng Fo HegEs I w53k 1 M gAke Yol pi
4.002 =43t dE ofAE 1Ei 33 %—8}315}. f715E FTFEE %Oi GEA7|aL T FEAIA
o s5HE Ao R &g & ofFsto] KHC-024 FFES TS5, (& = 57.0 %) KHC-024 3}3HE9
HNR 23 9S3 2o H NR (300 Miz, Chloroform-d) & (ppm) : 0.82 (d, J = 6.2 Hz, 6H), 0.95 (d,
J =6.6 Hz, 3H), 1.20 (s, 6H), ), 1.56 (s, 6H), 4.13 (q, J = 7.1 Hz, 2H)

AEd 1: HaCaT MEo] i3t 4 B7}

A7F I F-AEQ] HaCaT AIEE DMEM v X2 wjFele] FH|skATh. HlYFE HaCal Ao 2|4, A SAZ
4F, KHC-001, KHC-014, KHC-012, KHC-017, KHC-011& z}z} 2, 5, 10, 20, 50, 100 uMS A2kl 24417 A5F
Ho)Ad AT, Alznl d= XA (Cat No. 11465007001) MTIT assay kitS AF&3te] A FALe T2 EFJ wf
g A AE AR 9 AE F5A4E Frrekiv.

okl =45 uelllern, 50 uMolA AE SAo] 43 F718kT).
S YERRA ekgkont, 50 pMY-E EAo] F7leqitt.

T 2] w2, KHC-0012 10 uM7HA= H4o A9 e Aoz yegtov, 20 uMyFE 4o F7Hs3
KHC-014%= 20 puM7HA] A9 =A4S vehfA] @gtort, 50 uMPE =Ao] 343 Z71et9ith. KHC-012%
EEoA 5A4E YERA dth. KHC-017-> 50 uMFE oFgh 545 yepdllen, 100 plolAe 540
3] Z7Fekth. KHC-0112 20 pMY-E 540 Z718kict.

T 1o wEW fgEZFAS 10 uM ¥
A LA FALL 20 M7k A =

oiiﬂl

o =

ol o

&
32
rr

g7 Agddtel mEw, Ao Bae] H= Carglel o]T AT el AYHW Azl Wik sA4o] #ad
Ao yehy

=

A 2: HaCaTHMIES] CCL17 H CCL22¢] LA v & FF

¥ ouwel BEEEe] W-a/IPN-yol o3 FE=E @24 ARskel (L7 2 CCle2e] Wde] vAs JFe
AEahan.

2-1. KHC-001, KHC-014, KHC-012, KHC-017, KHC-011¢] CCL17 ¥ CCL22 && A

CCL17 2 (CL229] WHS %317 98] HaCal AZol| INF-a 2 IFN-y & Z7Z 10ng/mlS Hldbar, o]o]A
KHC-001, KHC-014, KHC-012, KHC-017, KHC-011& 5 uM X@slar 24A13F Qo] dstdtt. U xS
TINF-a 2 IFN-y 9HS A glsbar 2447 clfulo)Asttt. AMEZEZXE RNAS FE38to] cDNAS sk, cDNAS

o7 TakaraAl®] One step PrimeScript III RT-qPCR Mix (RR600A) A|=S AL-&3le] A FALY T2 ES
w}a} q-PCRE AA13Fe] CCL173 CCL229] W+ WslE Zolslgitt.

3o wh=w | KHC-001, KHC-014, KHC-012, KHC-017, KHC-011 %% CCL17 % CCL229] @& oAl a3k 9
Aom e, W% EZ4 0 AndSAZang (L7 D co2ze] Bd oA &nh kAT, AE
ol ra® Ae nshd olokE, AF, S4Fe] SR B§ /HsAel ¥old o Prha,

i r\r k

2-2. KHC-011¢] CCL17 ¥ CCL22 =& x|

Y EFA, AedSAlE4t, KHC-0115 1, 5, 20 uM A s Ag Alefsta 7] AAld 2-13 43 ez
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[0349]

[0351]

[0352]

[0353]

[0355]

[0356]

[0357]

[0359]

[0360]

[0361]

[0362]

ZIHSd 10-2023-0045755

4o wrEW | KHC-011 AF=(1pM 2 5ul)elAd t& Adrne CCL17 2d oA axrE E9%a, CCL229]

2-3. KHC-004, KHC-006, KHC-008, KHC-011, KHC-012, KHC-013, KHC-018, KHC-019, KHC-020, KHC-021¢] CCL17
9 CCL22 WE A

KHC-004, KHC-006, KHC-008, KHC-011, KHC-012, KHC-013, KHC-018, KHC-019, KHC-020, KHC-021& 5 uM A€
e g Asistm 47 AAd -1 FUL PHoR 4P At

= 5o mpEdW, BE FFgEo] CCL17 ¥ CCL22 #dS JAss e, 53] Barg]l e Cugd oledge] A
# KHC-011, KHC-012, KHC-021¢] & &7} =9kct.

2-4. KHC-025, KHC-026¢] CCL17 3 CCL22 23 <A

KHC-011, KHC-025, KHC-0265 5 uM X sts AES AQsta A7) AAd 2-17 593 oz 23S AA s
oﬂgr
A .

6ol wh=™ | KHC-025 2 KHC-026-2 CCL17 2 CCL22 w8 oA a37) =& Ao R Yelr).

2-5. KHC-008, KHC-009, KHC-010, KHC-016, KHC-017, KHC-022, KHC-023, KHC-024¢] CCL17 % CCL22 & A
KHC-008, KHC-009, KHC-010, KHC-016, KHC-017, KHC-022, KHC-023, KHC-024S 2|3t <l wlo]d3titt.

% 7e] whEw | KHC-008, KHC-009, KHC-010, KHC-016, KHC-017, KHC-022, KHC-023, KHC-024% =% CCL17 2
CCL22 WAL Aatelar, 53] KHC-0099F KHC-022% CCL17 3 oA &4do] Athdo® =9k, KHC-008,
KHC-009, KHC-022%= (CL22 <A EAo] Agd o=z =okth. B3] KHC-016 2 KHC-017L FEZAF i Alwr
SAIFA FLE JHRAY] 2 Sol=EAVIE THAAL e, o)F tE AFUE X3e A5 KHC-016
gl KHC-017}H.t} CCL179] && A &ado] AE L),

47 4 Azt rqe HEZR EE AU SAZR 275
o el olEagel Y4 SHEE AL 5

z=9
EH]
Lithocholic Acid Chenodeoxycholic acid
120 120
2 100 o= 2100 T ey o T
8 go- " 804
= =
= 60 = 60
8 3
40 40
: ﬂ -
20 |"I = 204
o |_| ; ; ; . . . T
0 10 100 0 2z 5 10 220 50 100
sample(uM) sample({uM)
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EH2
KHC-001
120+
s 3
£ 100+
E 80-
= 60
[T
; 40 |'-|
- (1
T 0 2 5 10 2 50 100
sample{pM)
KHC-012
120+
E‘inn.
S g
Z w0
L-13
o 404
(=]
= 204
u_
0 2 5 10 20 50 100
sample(pM)
o0 KHC-011
2 100 =
S g
=
= 604
-]
o 404 H
o
- ]
u T T T T T T II1I
0 2 5§ 10 20 50 100
sample(uM)
EH3
cCLi?
& 12
14 10
e 42 S
i £
G ® 5 &
34 Z-
(8 ; w i
-] o
+ 1 2 3 4 8 & 7
sample(SuM)

*

1

KHC-014
120+
2 100+
g o
Z
[T
; 40+
= 204
u_
6 2 &5 10 20 50 100
sample(uM)
KHC-017
120+
£ 1004
3 w
Z
]
% 7]
= 204
n-
0 2 &5 10 20 50 100
sample({uM)
ccLzz
1. KHC-001
2. KHC-014
3. KHC-012
4. KHC-017
5. KHC-011
6. Lithochilic acid
7. Chenodeoxycholic acid

2 3 4 5 8 7
sample{SuM)
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ErY
CCL1A7
8- 9
3% 3
c c 6
£ £
oM o
2 2 4
& 21 £
o H.O HN.D ]
-+1523152ﬂ!1.’-2ﬂ_ -
.\_K_*‘ECI__C':1 LA oA
sample(pM)
EH5
CcCcL17
16+
41 [
@ 12
=
£ 10 >
£ 3l =
L&) =
T 6 3]
P 4 3
'8 . n Pl
- +1 23456788110
sample{5uM)
ZH6
CCL17
154
@ 124 e
c
£ 9
(&
=] 4
B 6
e == o
3-
0 I
- + KHC-025 KHC-026

Sample (5 uM)

ZIHSd 10-2023-0045755

CCL22

1B pM)

KHC-011 5

Lithochelic
acid

N.B
5 20 1
KHGA11 LA

sample(uM)

Chenodeaxy

1 5 2 ‘E cholic acid

KHC-006
KHC-011
KHC-012
KHC-018
| kHC -020
| KHC-013
_| KHC-019
KHEC-021
KHC-004 |

KHC-008 |

ccL22

4 | e || -

oo

-
(=]

OO

S+ 42345676 810
sample(20uM)

CCL22

Fold Change

- + KHC-025 KHC-026
Sample (5 pM)
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ZIHSd 10-2023-0045755

7
ccL17 ccLz2
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