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glo A D 7Fdulol ] A S A & WAt HDVE 2 3IRNA ol 8] A~ &,
21 & vlo] ] 2o vk WA ] = 213 9] RNA % AH(circular RNA genome)&
ATz Ao w5 50| ¢ vhol 2] 20| T}, RNA § 242} HDV 24l 2
TAE 72U LA E7FBYE (H)) vlol & 2~ 1 &% (Hepatitis B
surfaceantigen, HBsAg) & & o] F-o] X L3 & Fejslo] 9l o, njo]e] 2]
%] double rolling circle 7] Al 2|3t} 34 DE -9 HDV S HBV7H
ZA A A, 7|E9] v B 7HY B {2l A HDV7)F F8-510] 7ol ¥ =
FH &2 Vet A ek whekd HDV 29 T2 1 HBY 7S iAol A
S 2 9lvh HDVOl 5558ko] 7held 7% HBY whsgh o wlef 7k &=
A7k Ashan, e (A E 02 Q9 geka el 4 k. ol st o], HBY
Aol g v 55 of 514 A7 HBV B HDV &5 49 Akl 7]
A t] dutsir,
4 ole@olfrEE B 1 BY 15} DP (S ol ol Thak HhA ol XAl ol
N8 279 Aol
51 M8 A BY Gl el A s Ao el BY 4

Nucleos(t)lde A ?ﬂ oH A (NRTI)Q} AE A& L& A}JQHL 2
7Hs g CH 1Hd A 54 9F = EE] NRTIE vhol el &~ A &ale] 2715
3FaL §lof nho] #] 2 cccDNA A| A7} o] Fo{ 2| A] eFo} 82| 2| =7

>~



WO 2022/196858 PCT/KR2021/004291
Hata glon Qe HE JA] Z7|Fo]o) w2 22g 2 Aol 98 Aol =1
g7} ol ol A7) ehol A 28 A A o] &7 51 Rk, 71 o) NRTIS}
Bl Bl WaFOS Bl Hrh 2L G2 Aaxl shi QA w}

A &R o Agro] ghor) 7]E Az A 9] ofule HEQHE g 2o
&l =2 g5l =edA] Eit= A Aot}
L6] $HH, L HBV QA 2H-8-3h= & 58 A & Na* Taurocholate

[7]

[8]
[9]

[10]

[11]
[12]

[13]

[14]

Cotransporting Peptide (NTCP)7} - o, {74 S5 NTCP7F Al A4 745
upol 2] 2 Zh§lo] dofjitA] o ¢l ZF=So] vlol ] A~ B

oA gho] Z<lE o 24 NTCP7} Hfo] E‘]i AAs AT g A= BH R
T8 H AT NTCP Al Al 2] 75 ulo] 2] 22€] PreS1 f|Epo] = 2.2 <529]

ol
o 1
*iE

A 5SS A1717] 98 TLRT agonist 5©] & A 7| Fo] L), & A
PG o2 ARG = A 2 A= A58 Ao, 53], NTCPS} PreS19] A $H&
E@ﬂtﬂ%ﬂ”ﬂfﬂﬂﬂ o] 2 By kgl
olof], & A AEL 7|E ] X FA| ez thE vl 2= AL 27 E
Eﬁgiﬁﬁl~ Aeh= A2 71 Ao A 8AE S5 FEAQA A=
WS Astr] flske], vpol el 28] 7 of 7H 27T Al Al A} 4 S
A sk M= 719 Futele] 2= B35 Uetd 5 e 248 A8 24
ulo] 2] 229 =84 A3} peptide?] PreS12] NTCP 2 35 2behslo] nfol 2] 2 9]
AZEW Y-S A 5= = e 2d e s desdlen, 47 2450l
7]El PreS1 AEHE A AlSt= Ao m Hary A diakel s =41 ul

o] & & ekl

oY e AL e 5 Y ES Bele)
g o] Al A
ﬂ*@ﬂﬂ

by o] B4 & 7kel 4

hzr

=
2 nao
- R

ks
‘_‘?——}“394“‘3} SRy I i= % ok &} %]
Zlolt,
g o] o E BAE 1 o B AR AV A E 2= S
A 38k Aot
Zled 2N
A7) BAE At flsk,
B o v alo)] o) u] y-ako] Aty 3)3E, o] 9
-5}o] 4] A A (enantiomer), ©] 2] F-H-<1 A] o] A A A (diastereomer) 1= ©] 2]
oFet2 o 7 3§ 7hs s & AlTgtt
Ol Yo7}, - g & Akl ofn| ko] ‘A 315k, o] o] Fetol A A,
olo] YA o] JAA L= o9 ofetA o= 5§ b g & ek (Y
oAHF = A 58 ofsH4] 2 =S AT Eh
Ol Yol 7}, & g & Atk ofnl ko] ASE 319, o] o] Fetol A A,



WO 2022/196858 PCT/KR2021/004291

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

ole) Ryl A) ol AR wiz o] o) A FBH 0 5§ FHsd WA E Tk
g R AN AYFHE 2 BS A,

A B e g Ak oh]wito] AFH SR, o] o] ool 4 A, o] <]
PR oY AR Ez ol ol et o B G b WS ARY O FR
FOR 1Y ARG BAE SH= Bl Folohis 9AS T 19
A 5 g A F e,

Wy o] g3

wE 3}shal |2 A EE 3RS NTCP| A3%ksle] HBV =
HDV PreS1 1 E}o] = o] AZMS A A|sl= a7t 9-4731aL, o]l upg} HBV Ei=
190 3 A 3278208 o A8k &7t 9l 2= HBV 3 HDV

p=

7ol o3 Aol o, AR iz AL AT F83 5 ok

Fx?i o

T 1 Eahgof i A A e 1, A Ao 38 1 A] 56 H B e 19] 3=l
take], PreS13F NTCP & Al EF21o] AjtS AT = = A TS &<l
A5 e 1z ol

23 Hoabg o) upE A Al (LCA-Ile), 2 Al ol 50(LCA-Trp), 2 Al ¢
52(LCA-Tyr) 2 2 A o] 44(LCA-Val)2| 3}3-E-o t3le] PreS13} NTCP
AN Gk o] A} A TS gelgt 23 vhebd Lol

32 Bodbgo) up2 A Ao 1 WA 3, AA]d 6 WA 11, A Ao 14 WA 15,
A e 44 2 B]alef] [ WA 69] 3H3HEel tiake], PreS13 NTCP & Al £ 5¢}9]
A3}t A Tg gelgt A5 e T1Eszolt),

%43 Boabgo)] whE A Al o] [(LCA-Ile), 2 4] o] 44(LCA-Val), 2 Al 4]
2(UDCA-Ile) 2 2 A ¢]] 3(UDCA-Val) 2] 31320l thalo], &3 %A preSl
peptide 23 Al 5-& & Foln| & F3f vebd ez o)t}

557 By whE 2 Al o] [(LCA-Ile), A A o 44(LCA-Val), 2 A o
2(UDCA-Ile) & A A] ¢]] 3(UDCA-Val) @] 3}gE-ol thate], Al E4550 A 9
58 g An 5 el T8 Lol

% 6> HBe Agell th3t a9 54 H(ELISA) ¥4 2 A E-Z(southern
blot) w4 & =85t A=W HBV vlol & 2 ZI1(H S Al s& H7tatr] g
upol el 2 7hed A9 LR EFo|t

572 B oubof whE 2 Al o] [(LCA-Ile), A A of] 44(LCA-Val), 2 A o
52(LCA-Tyr), 2 Al o] 51(LCA-Ser), 2 Al o]l 55(LCA-Glu), 2 A o]l 2(UDCA-Ile),
2] o] 3(UDCA-Val), 2 Al o] 25(LCA-Val-Trp), 2 A] o] 10(DCA-Ile), B] 1]
L(LCA) Z H] 3le]] 2(UDCA) 2}3F=9l t3lo], HBe Ag ELISA #2418 -3l HBe
Ag FHEOD) F& Fels A3 5 yepdl 1z ol

5 82 B oubof whE 2 Al o [(LCA-Ile), A A of] 44(LCA-Val), 2 A o
52(LCA-Tyr), 2 Al o] 51(LCA-Ser), 2 A o]l 55(LCA-Glu), 2 ] o]l 2(UDCA-Ile),

gk

il

i



WO 2022/196858 PCT/KR2021/004291

[25]

[26]

[27]
(28]
[29]

[30]

[31]
[32]

[33]
[34]
[35]

[36]

2 Al o] 3(UDCA-Val), 2 A] o] 25(LCA-Val-Trp), 2 A] ol 10(DCA-Ile), H] 2L<]
L(LCA) 2 H]3l¢]) 2(UDCA) 3}3F&ol] thato], A& £-Sk(southern blot) ¥4 &
53l HBe Ag DNA 2 o] & A &3¢t Aol 4] A & (relative replication, %)<
gelgh 205 vebdl L szo)

5 9% B ubgof wpE AAld 4 WA 5. Ao 12 WA 13, A ATl 16 WA 17 2
H] 3l.¢]] 2(UDCA), H] Lol 5(DCA) 2 6(CDCA)S] 3131&-of thate], PreS13} NTCP
AN ] ARE AT 5 = A sS FGIg A E Ve

“1#f 3ol

5102 2 g o uphE A A] o] 4UDCA-Trp) 8F5t=oll thato] 558 PreS13}
NTCP & M| E <)o A3} A58 gRlgh A& vebdl 1ef>zo|t}
o] AAE 93 &l* o] e

olal, B g & A48 A ET

—_

33tE, olo] Fetol A @A oo Fi A ol A A iz olo] Ao
:51_9_7] =3 o
Wb o gk ato] ofu|iato] AJTE 8hy| 81814 12 F A H = 858, o]

A3, ool Ry ol 4 AA iz o]e] A 0 3G T AL

¢
i
ol

Bkol 4 3l
Al &3}
[3Fet4 1]
R3 Qo
R4
HO R?
R1

271 3'}}61—)\1 19 0101}\-1

RL,RY RIS E] % 0 & 4 B dlo]| =& Aol a1

R4 , , OH, ,
S j;‘/OH
&~ OH NH

o N NG
OH
H o r"S\N

i o]
ﬁ
\N - Hr'\
H N R5
o H
(e}

I=

=



WO 2022/196858 PCT/KR2021/004291

v‘H&LOH I( Ji”/ /iNHz,
/ N OH U OH
HN._NH,, HNT\ » & OH>
TJH /¢ foj;(OH Hﬁo( rrr!\NJ\H/OH
H
£ Aol o

By OH

I=z

Iz

Iz

7
I=
@]
(@]
I
"/%\
T
(@] w
o \
I
e
T=
(@]
@]
I
s
=
O
:Q‘Q
I =
T
T
T=
028_\0
o T
I

OH, 0 , o O« _OH HE+ NH,
NH, OH

S OH H{N OH éé\N OH s OH
N H o H o N

o o) Sy OH

H o
ot}
[37] uhe-2} 57,

[38]

=
[39] }7] R4= , , OH 3=
E\N OH
H N OH NH

(0] N I #S\N OH =
H & ;\N OH
H @)
o] aL;
[40] Bl upghA sk A, 7] R REE RIFOIA 18 o) o] 491 A 4= At
[41] 2 by ol ubE A A oflel] 9lof A,
[42] A7IRLR B RS S AR Fa0la

[43]



WO 2022/196858 PCT/KR2021/004291

[44]

[45]

[40]

[47]

[48]

[49]

[50]

[51]

[52]

(]

o] upE A A Ao o)) QLo A, 7] w4 B E & 714k (Lithocholic acid,
LCA), 324 d]E- A Z4H(Ursodeoxycholic acid, UDCA), Z4H(Cholic acid, CA),
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(25,3R)-2-((R)-4-((3R,5R,8R,9S,10S,13R,14S,17R)-3-3} 0] =5 A] -10,13-T] W &l - &
Atd|7}elo]l E2-1H-AFo]| E 2 EHa) o G E #l-17-)F gholv] 52)-3- v & F g4t
(LCA-Ile);

2)

(2S,3R)-2-((R)-4-((3R,5S,7S,8R,9S,10S,13R,14S,17R)-3,7-t] &} o] =5 A]-10,13-1] 1]
g-g At 7}sto] = R -1H-ALeo| 2 2 f a9 G E /- 17-) 3l gholr] 5)-3-w 2
EHAF (UDCA-Tle);

3)

(S)-2-((R)-4-((3R,5S,7S,8R,9S,108,13R,14S,17R)-3,7- 1] 5} o] =& A]-10,13-T] v &l -
A AL 7Fsko] = & 1H-AFo] E 2 M EHa) I HE fl-17-2)#H gho} ] )3 v &l -
2+ (UDCA-Val);

4)

(S)-2-((R)-4-((3R,5S,7S,8R,9S,108,13R,14S,17R)-3,7-t] 3} o] = 5-A]-10,13-1] v &l -
ALt 7}5Fo] = 2 -1H-Ao] 2 2 # EHa] ¥ H E #l-17-) H gholv] &2)-3-(1H-¢1 -

3-)Z 234 (UDCA-Trp);

5)

(5)-2-((R)-4-((3R,5S,75,8R,95,108,13R,145,17R)-3,7-1] 5} o] = 5-A]-10,13-1] | & -
A AL FFsbo] = 2o 1H-AFo] 2 2 FEHa]d H E #ll-17-A)#l gho} 1] &2)-3-(4-5} o] =
A9 ) Z 2 34 (UDCA-Tyr);

6)

(2S,3R)-3-1 & -2-((R)-4-((3R,5S,7R,8R,9S,108S,12S,13R,14S,17R)-3,7,12- E &] 3} o]
5 A]-10,13-t] v © - AL e 71} o] = 2. H-ALo] E 2 3 Eba) ¥ FE @l-17-2) 3
gholw] &) A ¥k (CA-Tle);
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(S)-3-1 € -2-((R)-4-((3R,5S,7R 8R,98,10S,12S,13R, 14S,17R)-3,7,12- E ¢] &} o] = 5
Al-10,13-t) ) - F AL | 7p o] = 2 -1H-ALo] & 2 Ea] W] FE A-17-L) A gho}
n] &) H B (CA-Val);

8)
(2S,3R)-2-((R)-4-((3R,5R,68,88,9S,10R, 13R, 14S,17R)-3,6- T] 3} ©] == A]-10,13-1]
W el A}t 7}5Fo] = 2o 1H-ALo] 2 2 #H Ea] ¥ H E #l-17-) #H gholu] 123w &)
H e (HDCA-Ile);

9)
(S)-2-((R)-4-((3R,5R,68,85,9S,10R,13R,14S,17R)-3,6- 1] 5} 0] =5 A]-10,13- ] | €&l -
A AL 7Febo| = 2o 1H-AFo] 2 2 F EHa) ¥ H E #ll-17-2)#l gho}u] &)-3. 1 &l g}
2+ (HDCA-Val);

10)
(2S,3R)-2-((R)-4-((3R,5R,8R,9S,108,128,13R,148,17R)-3,12- 1] 3} 0| = Z 2] -10,13-
e AL g 7bsl o] = 2o 1H-Alo] S 2 EHa] W G E &l-17-)F ghol 1] &)-3-1]
g B (DCA-Tle);

11)
(S)-2-((R)-4-((3R,5R,8R,9S,10S,12S,13R,14S,17R)-3,12- U] 3} 0] =5 2] -10,13-T] ]
g AL g 7}l o] = 2o 1H-Alo| S 2 FEHa| A G E #l-17-)F gho} ] 12)-3-1 &l
EHF (DCA-Val);

12)
(S)-2-((R)-4-((3R,5R,8R,9S,108,12S,13R,14S,17R)-3,12-T] 3} 0] =5 2] -10,13-T] =]
g._gxl g 7}slo] B 2o 1H-ALo| E 2l EHa]# FE #l-17-)# ghol ] 52)-3-(1H-<!
5-3-¢)Z 234 (DCA-Trp);

13)
(S)-2-((R)-4-((3R,5R,8R,9S,108,12S,13R,14S,17R)-3,12-t] 3} 0] =5-A]-10,13-1] W]
gl AL ] 7}l o] = 2 - 1H-ALo] 2 #Hl EHa] ¥ F E Al-17-Q)# ol 1] 12)-3-(4-3}
ol EE Al d) 2 2 A (DCA-Tyr);

14)
(2S,3R)-2-((R)-4-((3R,5S,7R,8R,9S,108S,13R, 14S,17R)-3,7-T] 8} o] == A]-10,13-1]
W El_ S AL e 7} 3} o] = 2 - 1H-ALo] 2 2 3 E}a] | F E @ll-17-)F groln] &)-3-v €]
H €} (CDCA-Tle);

15)
(S)-2-((R)-4-((3R,5S,7R,8R,98,10S,13R, 14S,17R)-3,7-t] 3} o] == A]-10,13-T] W] & -
S ALH 7beFo] =2 -1H-AFo] 2 2 #Hl B} a] ¥ F E Rl-17-2) A §hop ] 5)-3- v & gt
2+ (CDCA-Val);

16)
(S)-2-((R)-4-((3R,5S,7R,8R,98,10S,13R,14S,17R)-3,7-1] 5} 0] =5 A]-10,13- ] | &l -
AL 7l o] =2 -1H-ALo] E 2 H EHa] ¥ H E #l-17-)H ghol ]| 52)-3-(1H-9 & -
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[65]

[66]

[67]

[68]

[69]
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[71]

3-)Z 2 34 (CDCA-Trp);

17)
(S)-2-((R)-4-((3R,5S,7R,8R,9S,108,13R,14S,17R)-3,7-T] 3} 0] == A]-10,13-T] ] & -
I ALd| 7}l o] =2 - 1H-AFo] 2 # Eba] ¥ HE A-17-Y) F gro} ] &)-3-(4-3} o] =
S A9 ) Z 2 4 (CDCA-Tyr);

18)
2-((S)-2-((R)-4-((3R,5R,8R,9S,10S,13R, 14S,17R)-3-5} 0| = F-A]-10,13-1] | & - &) A}
tl7}sto] =& -1H-AFo] 2 2 Al Eba] ol G E - 17-2) A ghol ] 12)-3-w| & - Eo |
5)olH EAF (LCA-Val-Gly);

19)
(8)-2-((S)-2-((R)-4-((3R,5R,8R,98,108,13R, 14S,17R)-3-3} 0] =5 A]-10,13-1] w & -
AL 7Vl o] = 2 -1H-Abo] E 2 3l a2 HE /- 17-2) Al gholv] &)-3-w |l -5
ojbn] &) 2 AF (LCA-Val-Ala);

20)
(8)-2-((S)-2-((R)-4-((3R,5R,8R,98,108,13R, 14S,17R)-3-3} o] =5 A]-10,13-1] m| &.-
SIALE 7h8E o] B 2 1H-AFo] 2 2 A Eba] d F EJl-17-<)) A ghof ] 52)-3-v e - g
ofu]| 12)-3-w| - gH4k (LCA-Val-Val);

21)
(S)-2-((S)-2-((R)-4-((3R,5R,8R,98,108,13R, 14S,17R)-3-8} 0] =% A]-10,13-1] W & -
B AL 7heto] = 2o 1H-A}o] E Z A EHalH G E A-17-Q) A ghol ] 12).3. v & FL &}
oln| 52)-3-u| gl 3 ol n] 524w &l H EFAF (LCA-Val-Leu);

22)
(2S,3R)-2-((S)-2-((R)-4-((3R,5R,8R,9S,10S,13R,14S,17R)-3- 8} 0] =5 A]-10,13-T] |
g_gAl g 7}8l o] B 2o 1H-ALo]| 2 2 5 EHa | H G E #l-17- ) gholn] T)-3-w & 3
gholn] o). 3-w & sl gk4k (LCA-Val-Tle);

23)
(8)-2-((S)-2-((R)-4-((3R,5R,8R 98,108,13R, 148, 17R)-3-5} o] =5 A]-10,13-T] | &l
At 7bet o] = 2-1H-Alo] & &2 H EHa] # F E /l-17-) F ghopw] 12)-3-m] & 3
ol &2)-4-( & E] L) §H4E (LCA-Val-Me);

24)
(8)-2-((S)-2-((R)-4-((3R,5R,8R,98,108,13R, 14S,17R)-3-3} 0] == A]-10,13-1] v &l -
AL 7hsto] B2 -1H-ALo] 2 2 BHa] #l E E |ll-17-) Al ghop ] 52)-3-v € g
ol 5)-3-9)| J 3 2 F-AF (LCA-Val-Phe);

25)
(8)-2-((S)-2-((R)-4-((3R,5R,8R,98,108,13R, 14S,17R)-3-3} 0] =5 A]-10,13-1] w &-
S atd7bsto] =& -1H-AFol & 2 Etfa] ol E ll-17-) #H ghof v & )-3-w| Bl -5
ol 5)-3-(1H-¢1 &-3- )2 2 34k (LCA-Val-Trp);

26)
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[72]

[73]

[74]

[75]

[76]

[77]

[78]

[79]

[80]

1-((S)-2-((R)-4-((3R,5R,8R, 98,108, 13R, 148,17R)-3-3} o] == A]-10,13-1] v & - &) A}
v 7hso] = & - 1H-Afo] 2 2 2 Eba] o) Wt E 7-17-2) g ghopr] 12)-3- v & - o)
&8 d-2-7F 2 542 (LCA-Val-Pro);

27)
(S)-3-3F0] == A1 2-((S)-2-((R)-4-((3R,5R,8R .98, 108, 13R, 14S,17R)-3-3F 0] = =] -1
0,13-t] W & - & AL el 7} o] = 2 1H-ALo] E 2 H EHa] ¥ FE 7-17- ) H ghol 1] &)
-3-v e R ebolu] 5)32 2 AL (LCA-Val-Ser);

28)
(28,39)-3-3F o] =5 A]-2-((S)-2-((R)-4-((3R,5R,8R 98,108, 13R, 14S,17R)-3-3} o] =&
A-10,13-t] W & - ALl 7F5} o] = 2 - 1H-ALo] & 2 H EHa] v G E Al-17-) H gho}
1| 52)-3-w] & - ghol ] 5) g4 (LCA-Val-Thr);

29)
(R)-2-((S)-2-((R)-4-((3R,5R,8R 98,108, 13R, 14S,17R)-3-3} 0] =5 1] -10,13-] H E&-
S AL e 7}slo] = & 1H-ALo] S EZ N EHa]w HE - 17-) A ghoj ] 5)-3-w € gl
o}u] 52)-3-W] Z 7} & 5 2 7HAF (LCA-Val-Cys);

30)
(S)-2-((S)-2-((R)-4-((3R,5R,8R 98,108, 13R, 14S,17R)-3-3} 0] == X]-10,13-T] ] & -
AL e 7Fs o] E &2 -1H-AFo] & 2 A EHa] W G E #-17-2) A gho}i] 12)-3-w| & - ¢
o}H] &2)-3-(4-3} o] =5 A] 5 ) X 2 7H4F (LCA-Val-Tyr);

31)
(S)-4-0F1] 3=-2-((S)-2-((R)-4-((3R,5R,8R.9S,108,13R, 14S,17R)-3-5} 0] == 1] -10,13-
U v &S AL e 7} sho] = 21 H-ALo] E 2 3l B} a] il E #ll-17- )l ghoi] 52)-3-1]
g ghol ] k)45 A B4k (LCA-Val-Asn);

32)
(S)-5-0F1] 3=-2-((S)-2-((R)-4-((3R,5R,8R.9S,108,13R, 14S,17R)-3- 5} 0] == 1] -10,13-
| d-S AL 7} 8 o] = 2 1H-ALo] 2 2 Hl B a] ¥ F E @l-17-Y)H ¥hol ] 12)-3-1]
gl ghob] 12)-5-2 4 s §H4T (LCA-Val-Gln);

33)
(8)-2-((S)-2-((R)-4-((3R,5R,8R 98,108,13R, 148, 17R)-3-5} o] =5 A]-10,13-T] o &l
At 7bato] = 2-1H-Alo] 2 & H EHa] 9 E 7ll-17-) H ghopw] 52)-3-w & 3
obr] &)< 414t (LCA-Val-Asp);

34)
(S)-2-((S)-2-((R)-4-((3R,5R,8R 98,108, 13R, 148, 17R)-3-3} 0] == A]-10,13-1] w| & -
g At 7bsto] = & -1H-AFo] 2 2 EHa] sl FE 7ll-17-2) A ghofu| )3 & -6
oju] 52y #H ghr] @ ©] 4k (LCA-Val-Glu);

35)
(S)-6-0F11] 3=-2-((S)-2-((R)-4-((3R,5R,8R,9S,108,13R, 14S,17R)-3-5}F 0] =5 2] -10,13-
o] v & &ALt 7} 5} o] = & -1H-AL o] Z & #l Eba] 9 FE @ll-17-2) 3 ol 1] &2)-3- 1)
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[81]

[82]

[83]
[84]

[85]

gl Hgrolu] )& At (LCA-Val-Lys);

36)
(8)-5-T-0F] T] 5-2-((S)-2-((R)-4-((3R,5R,8R 98,108, 13R, 14, 17R)-3-3} o] = Z A]_|
0.13-T] W - # A} e sh ok o] = 2. 1H-A o] 2 2 Eh{a] ] vk £ 41-17-01) #l Ehol o] )
3-v el FE ol ) #Hl g4k (LCA-Val-Arg); 2

37)
(S)-2-((S)-2-((R)-4-((3R,5R,8R,95,108,13R,145,17R)-3-3} 0] =5-A]-10,13-T] | & -
S AL El b8k o] = 2. 1H-A o] 2 2 b a] 9 v E 2-17-21) A Fho} ] )30 € 2 ek
o}1| 52)-3-(1H-0] | th-4- )= 2 24T (LCA-Val-His).
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7h 2 5= opAlE o] E, of vt o] E Ml el o] E, WA w0l E,
ol ZH M| o] E/7FH M| o] E, ulo] d ¥ o] £/ v o] B, e ol B, Fhad ol E,
EdolE, ot e ol E, o dE ol E, ZH|o] E, Frtd ol E, S F A H o E,
FRYOIE, FFFRY|CIE, A EF 20| E, gholHlA| o] E,
olmgZRelo|=/F R elo] =, slo] =2 H gnjo] L/H Znjo] =
OlERQ QT E/2 0], ol AE| S Ho] B, gE|o] &, weo] B, BE|e o] E,
T2 yo &, WAzl E, vie Ao &, Y=g o] &, 2= A 20| E,
UAE Yo E, Yol B0 E, @ RH|o]E, Steo] E, A H 0| E, 3R ool E,
E 0| B/ A E |0 Efo] 4 E 0] E, A7 o] E, 2| old| o] E,
AAHIOl B B2 Ed o] E, B 0| E, B ST 2olAH ol E, <71,
VI, WAL Zhgr, F 9L T ol ’olRl, v gobrl, Fetol Al ghol ), vk 4,
ML EolRl, 2, HERF, ERv e, obdl Fo] E3td = 3len,
o5 T sto| BRI R0 = iz Bl S 2obA Hlo| EVf ulhA st
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[101]

[102]

[103]

A B
N N /&N(Q’s\j; x\NW\fr%

& o Jiﬂ/
H X o A Oy

o N N
0] o :j\N
H
OH , 0 R o) , 0y 0. &+
NH, o~
éf\N o éf\u O\K {é\H ONY E\N O
H § o} o) H §
_Cb o
nn-CP? 1}
H o
2odbgof] w2 Az Qoj A, vl A S A, 7] RLR2 E R 5 18
A

o g ol uhE Al <>ﬂ A1, 71 @A 19 w718
U] & &2 2w ¥H(DCM), U] ¥ € ¥ 5 o}H| =(DMF), ol ¥,
B E g}5fo] = =2 5 &H(THF), ¥l 41, KOH/MeOH, MeOH, =<1, 4T,
t i opA| Eoln] =(DMA), H ol a2 28 o H 2, 1 Oﬂ ol 8] 2, 54k,
tl |l EALo] =(DMSO), obAllE 2 SR 24l 0 7 o] Fo x| = it O B -E
AEE = 18 o391 A 4= 9lar, vpeh A skl = v 2 22 HDCM) 3
g ¥ F ol Z(DMF) & o] o] A= i Q. & B A B E = 15§ o]l Ad
T Ak
2ol whE A zbgel] lel A, 27l Al 12 1A
N-H & 2 2 Z I (NMM), 1-(3-T] o g o} ] 3% 2 7)-3-0] &l 7} 2 W ] o] ] = (EDC)



13

WO 2022/196858 PCT/KR2021/004291

[104]

[105]
[106]

[107]

[108]
[109]
[110]

[111]
[112]
[113]

[114]
[115]

g olu] =3 2] H(DMAP) 2 o] Fo] X = o 2B M E] = 15§
A& Frteki= AY 4 vk
E A zubEo) oA, A7) @A 29] HE-g& U] & 2 2 W EHDCM),

O WA
+

= M

oz
ol o

o

X

=;
¥ £ o} =(DMF), ol ¥+, B Eg}3fo] = & F2H(THF), W41, KOH/MeOH,
E574, Ak, Hul g ol Eolu| =(DMA), H ol A 2 ol H =,
Ab, e F AL =(DMSO), obAl & 3 EZ 2 wlAle
o] Foj A= T O REH AHEE 1F o]/ &ulollA o] FolA = AU
AL, vt A = U E2 29 EHDCM) 2 o §H2-2 o] Fol X & Lo R
AEE = 15 o] &ulo A o] F A= AL 4= 2tk

gk, &by & ahr] w32 200 LpER vEef 2ol

SR E 59 313 E 38 fU] 8ol §alstar v Al A FE 6S A=
AEA 1), 2

33 E 62 AU E R, ET] &5 Q 2ol A EAF == Pd/C(Palladium on
carbon) ¥ 4 7F22(H, gas)9f HE-S A A 3= 18 A= 9HAI(EA 2);

£ X3st= 7] 318 12 A E = 3] A2 S AT s

Hh 2]
R3 [o] R3 o]
o g“ﬁa
RZ

° E: iul
2 O

i o

°

u

Jo

olo
1>

—

CHA 1
HO™ R? HO
R R!
5 3 6

EHA 2

R6&- , o . OH SH Os_NHy
o)
y . g‘i& “{Nj;(o\ E\NJ;(O\
~ H o H o
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[116] R7& TE o] aL;
N o
N N
H oH N OH

0 (e}
[117] R3-& >/ &L= o]t}.
A B
N/YRG N
H R6
o 0]
(18] 2 kel whE Azyel glol A, vk sk, 471 RL R B R F 15

[119] H
[120] B
U] & & 2 v ¥(DCM), 1‘4 wﬂ %i = o}n] = (DMF) <>ﬂ e

B E g} 8l o] = & 5 ¥H(THF), W41, KOH/MeOH, MeOH, &4, 3 AL,
g opa] Eolr] =(DMA), H ol AZ 2 H H 2, o gl H 2, t54T,

tlu e A FALo] =(DMSO), oFA & H ER 2 WAl o2 o] Fol A= 7t o R
AEE = 18 o181 2 5= 95, vk shl= v 2 2 EH BH(DCM) R
e ¥ 5ol E(DMB) R o] Fo] A= 2 0 2B A B F = 18 o] 4Rl 2

.
T A

[121] B ‘?—_}Eg of w2 Al Z=u o A ofA, A7) HEEA] 2 3
1-3F0] = A Ml 2 E 2] o} (HOBY, SIAFE 72 23 229 o] B op Ayl 2 E o}
HEd e -2 5 HATU) 2 N,N-t] o] & & I o] gl o} 1]
O] Fol X = T O ZHEE Ay = 15 ol 228 ¢ Frlete AY 4 At
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[122]

[123]
[124]
[125]

[126]
[127]

[128]
[129]
[130]

[131]

Houkndo)] w2 A b ol glol A, A7) HESA] 29 YA 29] HESo
]2 2 2 EH(DCM), ] ¥ e X F o] =(DME), o] £,
B £ 2} 8} o] = 2 3 ¥H(THF), ¥ 41, KOH/MeOH, MeOH, 53l 8141
] ] € o} 4] E o} ] =(DMA), T] o] 4 3 2 o] 6] 2, t] o] &l ol ] 2, T] %4},
U] v &l 4 Z A} o] =(DMSO0), oA E 2 S22l Al 07 o] Fo]X]i= £ 0 B E
A= 15 ol4be] gulolA ol oA e & QL vhg el
r] 222 W E(DCM) @ ol B3 o] 2o] A= .0 2 HRE] A uE = £ o] 4o
Gl A o] Fo] A= AU = glek

1A o = X 24 oFsd XAE

Woukm o wrZ ot ofu] wAlo] Ay B17] 31812 12 FA = 38R o] ]
alo| A A, o] 9] R o] AA wi= o9 LA O 3L e IS
ol 71 oful = X 88 oFst A A ES A Fe):

ELZR

R O
RA
HO R?
R

2}7] 38kl 19)] gl o]

R, R2 Y R3S %a];il

A=
R4 RS,
Hﬁ‘\ i
N
O
R5+= s O , OH SH NH, ,
OH
r“iN ﬁ\Nx‘/OH ;j\NJ;(OH
r‘é\ OH N N
H O fe)
@)

Ny e AN TS OH
B *ﬂ*«

H

23 10 >

rlr i
¥
Pr

I

~

Iz

By OH

I=z
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[132]

[133]

[134]

[135]

[136]

[137]

[138]

[139]

[140]

135
}
%

o} o) g‘\H
o
0 , o O+ _OH Ei= NH, ©] o
NH, OH
fLH/thH f\H/¢OH WJN oH
o} o} H § ;\N OH

2 obspH 2 o) glolA, vir e, 47 RLR R R F 1
7

shetE o] npghA gk o= 8] s v B T
3 1WA 300 LERH LT

iy
(25,3R)-2-((R)-4-((3R,5R,8R9S,10S,13R,14S,17R)-3-3} 0] =5 A]-10,13-T] W &€l - &
ALd7}5Fo] =2 -1H-AFo| & Z H EHa) v E #l-17-)F gholv] 12)-3-v| & Fl gkak
(LCA-Ile);

2)
(28,3R)-2-((R)-4-((3R,5S,7S,8R,95,10S,13R,14S,17R)-3 7-1‘4 3Fo] =5 A]-10,13-1] ¥
.S AL e 7}5} o] = & 1H-ALo] E 2l EHa) | F E &l-17-) Fl gho}u] 5)-3-v &l 7]
2 F (UDCA-Tle);

3)
($)-2-((R)-4-((3R,5S,7S,8R 95,108, 13R, 14S,17R)-3,7-T] 8} o] =5 A]-10,13-t] ¥ &l -
I ALd] 7}sl o] B E-1H-ALo] Z 2 3 BHa | # FE /l-17-) 3l gholr] &2)-3-w & -
2} (UDCA-Val);

4)

(S)-2-((R)-4-((3R,58,7S,8R 9S,10S,13R,14S,17R)-3,7-t] 5} 0] =5 A]-10,13-t] W & -
AL 7}5Eo] = 2o 1H-Ao| E 2 A EHa] B FE #Al-17-) Al gFof ] 52)-3-(1H-21 &-
3-¢)Z = 34k (UDCA-Trp);

5) (S)-2-((R)-4-((3R,5S,7S,8R,98,108,13R, 14S,17R)-3,7-T] 3} o] =5 A] -10,
13-t] - Al e 7} Fo] =2 -1H-Alo] 2 2 H EHa] A G E #l-17-) H gholn] 12)-3
-(4-3Fo| EE A | ) 3 & FAF (UDCA-Tyr);

6) (2S,3R)-3-H El-2-((R)-4-((3R,5S,7R,8R,9S,10S,128S,13R, 14S,17R)-3,7,
12-E ) sto] =5 2]-10,13-H W &-F Al 7} et o] =& -1H-Alo] 2 H B a] ¥ G E
dl-17-ehd groln] ) A EAE (CA-Tle);

7)
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[141]

[142]

[143]

[144]

[145]

[146]

[147]

[148]

[149]

[150]

[151]

(S)-3-1 € -2-((R)-4-((3R,5S,7R 8R,98,10S,12S,13R, 14S,17R)-3,7,12- E ¢] &} o] = 5
A1-10,13-t) W & -F| AL | 7} o] = = - 1H-ALo] & 2 B a]H F E 7l-17-) F go}
1] ) g4t (CA-Val);

8)

(28,3R)-2-((R)-4-((3R,5R,6S,85,9S,10R, 13R, 14S,17R)-3,6- U] 5} o] == A]-10,13-T]
| €l AL | 7} 8} o] = 2 - 1H-AFo] & 2l Ela] ¥l F E 7ll-17- ) F groln] 52)-3-1 €
H e (HDCA-Ile);

9) (S)-2-((R)-4-((3R,5R,68,85,9S,10R, 13R, 14S,17R)-3,6-T] 3} o] =5 A]-10,

13-t H & - g ALt 7bat o] = 2 -1H-Alo] & 2 H B [a]d G EJl-17-)H ghof ] &
- €l ¥k 2 (HDCA-Val);

10)

(2S,3R)-2-((R)-4-((3R,5R,8R,9S,10S,128,13R,14S,17R)-3,12- 1] 3} o] = Z 2] -10,13-
] E-g AL 7b st o] B 2 -1H-Alo] E 2 FEHa] 2 G E A-17-) 3 gho} 1] &)-3-1]
gl ek (DCA-Tle);

11) (S)-2-((R)-4-((3R,5R,8R,9S,10S,128,13R,14S,17R)-3,12-T] 3} 0] =5 A] -
10,13-t] W & -3 AL ) 7} 3} o] = &2 - 1H-ALo] F 2 F Ef[a]d| G E @l-17-) sl glof ] &
)-3-H & e (DCA-Val);

12)

(S)-2-((R)-4-((3R,5R,8R,9S,10S,12S,13R,14S,17R)-3,12-T] 3} 0] =5 2] -10,13-T] ]
g Ald 7}l o] E 2 -1H-ALo] £ 2 H EHa] ¥ G E #ll-17-)H gHo} 1] 52)-3-(1H-<]
5.3 ol)ﬁizﬂ./\]_ (DCA-Trp);

13) (S)-2-((R)-4-((3R,5R,8R,9S,108,12S,13R, 14S,17R)-3,12-T] &} o] =5 A]-
10,13-t W & -3 AL d] 7}l o] = 2o 1H-ALo] & 2 #H EHa] A H E l-17-L) #H gho} ] &
)-3-(4-3o] EE Al ) D) ZZ Z 3A4E (DCA-Tyr);

14)

(2S,3R)-2-((R)-4-((3R,5S,7R,8R,9S,108S,13R, 14S,17R)-3,7-T] 8} o] =5 A]-10,13-T]
w E-F A 7}st o] 2 2 -1H-ALo] & 2 BHal 9 F E /ll-17- )l ghob ] &52)-3-w
H €2} (CDCA-Tle);

15) (S)-2-((R)-4-((3R,5S,7R,8R.9S,10S,13R, 14S,17R)-3,7-1] 3} 0] == A] - 10,

13-t e- S ALt 7} et o] = & -1H-ALo] 2 2 H BHal#H| F EJl-17-) A gropr] &)-3

- €l g4 (CDCA-Val);

16) (S)-2-((R)-4-((3R,5S,7R,8R.9S,108S,13R, 14S,17R)-3,7-1] 3} o] == A] - 10,

13-t W - A}l 7} 8 o] = & -1H-ALo] 2 2 M EHa)H FE A-17-2)H groln] )3
-(1H-815-3-¢) = 2 74 (CDCA-Trp);

17) (S)-2-((R)-4-((3R,5S,7R,8R.9S,108S,13R, 148, 17R)-3,7-1] 3} o] == A] - 10,

13-t e- ALt 7b et o] = & -1H-ALo] S 2 H BHal v G E/A-17-) H ghofu] &=
-(4-FFo| = E A | ) 3 2 FAF (CDCA-Tyr);
18)
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[152]

[153]

[154]

[155]

[156]

[157]

[158]

[159]

[160]

2-((S)-2-((R)-4-((3R,5R,8R,9S,108,13R, 14S,17R)-3-3} 0] == 2] -10,13-T] v &l - S A}
t)7}sko] = 2-1H-AFo] 2 2 EHa] ¥ G E Al-17-A) #Hl ghol v 12)-3-1| €l I glol ]
)0l Al EAT (LCA-Val-Gly);

19)
(S)-2-((S)-2-((R)-4-((3R,5R,8R,9S,10S,13R, 145, 17R)-3-5} 0] =5 A]-10,13-t] W &l -
S Ate|7beto] E & -1H-AFo] 2 2 #Hl B} a] ¥ F E Rl-17-2) H §op ] 5)-3- v & gt
olu] &) 2 72F (LCA-Val-Ala);

20)
(8)-2-((S)-2-((R)-4-((3R,5R,8R,98,108,13R, 14S,17R)-3-3} o] =5 A]-10,13-1] w & -
S atd7bsto] =& -1H-AFol & 2 Ebfa] o E ll-17-) # ghofw] 5)-3-w| Bl -5
opwn] 5)-3-1] & H-gHAkE (LCA-Val-Val);

21)
(S)-2-((S)-2-((R)-4-((3R,5R,8R,98,108,13R, 14S,17R)-3-3} o] =5 A]-10,13-1] w &.-
S ALE| 7bsto] = &-1H-AFo] 2 2 H Eba] s E &ll-17-) gl ghop ] 12)-3-v & - gt
oln] 52)-3-1| &l 3L gholn] 12y 4-w & A ¥k} (LCA-Val-Leu);

22)
(28,3R)-2-((S)-2-((R)-4-((3R,5R,,8R,9S,10S,13R,14S,17R)-3- 5} 0] =5 A]-10,13-T]
g A e b8l o] = & -1H-AFo] 2 2 H Ebfa] v FE &-17- o) gl ghof ] o) 3w g -
gholn] 12)-3-1 & sl gk4k (LCA-Val-Tle);

23)
($)-2-((S)-2-((R)-4-((3R,5R,8R.,9S,10S,13R, 14S,17R)-3-5} o] =5 A]-10,13-t] v & -
AL 7hat o] 2R -1H-ALo] 2 &2 H EHa] 9 FE /- 17-9) A gholw] 2)-3-v & - g
ofu] 52)-4-(H| & E] &) gH2t (LCA-Val-Met);

24)
(8)-2-((S)-2-((R)-4-((3R,5R,8R 98,108,13R, 148, 17R)-3-5} o] =5 A]-10,13-T] | &l
AL 7betol = 2-1H-AFo] & 2 BHal dl F E/l-17-) Al gholu] 12)-3-v & &
o} 52)-3-3| J 52 & 34} (LCA-Val-Phe);

25)
(8)-2-((S)-2-((R)-4-((3R,5R,8R 98,108,13R, 148, 17R)-3-5} o] =5 A]-10,13-T] o &l
At 7bato] = 2-1H-Alo] 2 & H EHa] 9 E 7ll-17-) H ghopw] 52)-3-w & 3
o}u] 52)-3-(1H-¢1 & -3-) Z 2 A4 (LCA-Val-Trp);

26)
1-((S)-2-((R)-4-((3R,5R,8R, 98,108, 13R, 14S,17R)-3-8} 0] == A]-10,13- ] v & - &) A}
dl7hato] = 2 -1H-AFo] & & EHa] ¥ F E - 17-2) s ol v 52)-3-w] Bl 7B 12
¥ &8 d-2-7F 2 544 (LCA-Val-Pro);

27)
(S)-3-3} o] EFA1-2-((S)-2-((R)-4-((3R,5R,8R,9S,108S,13R,14S,17R)-3-3} o] EF-A] -1
0,13-H W & - ALe| 7Fko] = 2 - 1H-Alo] S 2 5 BHa] ¥ G E /- 17-) Al gho} ] &)
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[161]

[162]

[163]

[164]

[165]

[166]

[167]

[168]

[169]

[170]

3-w) R gholu] 5) 32 2 9AL (LCA-Val-Ser);

28)
(28,39)-3-3} o] == A]-2-((S)-2-((R)-4-((3R,5R,8R .98, 108, 13R, 14,1 7R)-3-5} o] ==
A1-10,13-t] W & -F| AL | 7} 8 o] = = - 1H-AFo] 2 2 H BHa]H| F Edl-17-) A go}
1| 52)-3-w) & F-gho} ] &) B4 (LCA-Val-Thr);

29)
(R)-2-((S)-2-((R)-4-((3R,5R,8R,98,108,13R,14S,17R)-3-3} 0| =5 A]-10,13-T] W] &l -
S ALH| 7beto] E 2 -1H-AFo] 2 2 #Hl B} a] ¥ F E Rl-17-2) H §hop ] 5)-3- v & 3 gt
oln| 5)-3-w| 27T E 32 2 3-AF (LCA-Val-Cys);

30)
(8)-2-((S)-2-((R)-4-((3R,5R,8R 98,108, 13R, 148, 1 7R)-3- 5} o] =5 A]-10,13- ] H| &l -
A A} 7} o] = 2o 1H-A}o] Z 2 H EHa] ¥ HE @l-17-) F grolv] 5)-3-w &l L}
olH| 52)-3-(4-3Fo] EE A ¥ ) Z 2 34F (LCA-Val-Tyr);

31)
(S)-4-0F11] =-2-((S)-2-((R)-4-((3R,5R,8R,9S,108,13R, 14S,17R)-3-3} 0] =5 A]-10,13-
vl el A} ) 7b e o] = 2 - 1H-ALo] E 2 H B} a] 9l W E Al-17-2)F ghofu] 52)-3-1]]
g ghol ] k) 4-& A - EH4k (LCA-Val-Asn);

32)
(S)-5-F1] :=-2-((S)-2-((R)-4-((3R,5R,8R,9S, 108, 13R, 148, 1 7R)-3- 3} 0] =& A]-10,13-
g e AL | 7}l o] = 2o 1H-Alo| S 2 F EHa] A G E #l-17-Y)F gho} ] 52)-3-1]
g gholu] 12).5-% A 3l ¥H4k (LCA-Val-Gln);

33)
(S)-2-((S)-2-((R)-4-((3R,5R,8R.,9S,108,13R,14S,17R)-3-3} 0] =5 A] -10,13-T] | & -
At 7bat o] = 2-1H-Alo] & &2 A B[] # FE /l-17-) F ghopw] 12)-3- ] & -
o}n] 52)Z: 21 4F (LCA-Val-Asp);

34)
(8)-2-((S)-2-((R)-4-((3R,5R,8R.,9S,10S,13R, 14S,17R)-3-5} o] == A]-10,13-t] v & -
At 7bet o] = 2-1H-Alo] & &2 H EHa] # F E /l-17-) F ghopw] 12)-3-m] & 3
opwu] E)#H ghr] @ ©] 4k (LCA-Val-Glu);

35)
(S)-6-0}1] =-2-((S)-2-((R)-4-((3R,5R,8R,98, 108, 13R, 14S, 1 7R)-3- 5} 0] == 1] -10,13-
vl v - AL e 7}sl o) = 2 - 1H-Abo| Z 2 Sl EHa] H| G E dl-17-2)F gho} 1] 52)-3-1)
gl R ghobn] )& AH4E (LCA-Val-Lys);

36)
(S)-5-7-oF ] :=-2-((S)-2-((R)-4-((3R,5R,8R,9S,108,13R, 14S,17R)-3-3} o] =5 A] -1
0,13-H W & - ALe| 7bsto] = 2 - 1H-Alo] & 2 H BHa] H H E/l-17- ) Al ghof ] &=
3-v[ el kol u] By EHAF (LCA-Val-Arg);

37)
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[171]

[172]

[173]

[174]

[175]

[176]

[177]

[178]

[179]

[180]

(8)-2-((S)-2-((R)-4-((3R,5R,8R 98,108,13R, 148, 17R)-3-5} o] =5 A]-10,13-T] o &l
At 7bat o] = 2-1H-ALo] & & H EHa] ¥ E /l-17-) F ghopw] 12)-3- 1 & -
o}1] 52)-3-(1H-0] 1] Ut} -4- ) = 2 4 (LCA-Val-His);

38)
1-((R)-4-((3R,5R,8R,9S,10S,13R, 14S,17R)-3-5} 0] == A]-10,13-T] v & - &) A} ) 7} 5}
o] =& |H-Ato] S EAMEHa] s FEA-17-)H et = )3 S d-2- 7 2 524
(LCA-Pro);

39)

(28,38)-3-3} o] = &A1 -2-((R)-4-((3R,5R,8R, 95,108, 13R,145,17R)-3-3} 0] =5 A] - 10,
13-H H & - g ALt 7bat o] = 2 -1H-Alo] 2 2 B a]d G E/l-17-)H ghof 1] &
FEH4F (LCA-Thr);

40)

(R)-2-((R)-4-((3R,5R,8R,9S,108S,13R,14S,17R)-3-5} 0] =5 A] -10,13-1] W & - 3| A} 1]
7hatol = 2-1H-Abo] & Z A EHa]H F EJ-17-) A ghol ] 52)- 3w 23 E S 2 3
2k (LCA-Cys);

41) (S)-5-011] =-2-((R)-4-((3R,5R,8R,98,108,13R,14S,17R)-3- 5} O] = Z- A] -
10,13-t H - Ap el 7h sl o] = & -1H-AFo] E 2 Ef[a] ¥ F E 2l-17-A) A ghol v 1=
-5-5 A3 ¥kt (LCA-Gln);

42)

(S)-5-T-oFH ] 2=-2-((R)-4-((3R,5R,8R, 98,108, 13R, 14S,17R)-3-5} 0| =5 A]-10,13-
t] W g -3 AL b 7} el o] = 2 - 1H-Alo] E 2 Fl EHa] ¥ FE Al-17-2) A elo}v] 53l gk
2k (LCA-Arg);

43)

(S)-2-((R)-4-((3R,5R,8R,9S,10S,13R, 14S,17R)-3- 3} o] =5 A]-10,13-1] W] &l - S A} 1]
7}sto] E&-1H-Alo| & 2 Efa] ¥ G E #-17-) s §ho}v] 5)-3-(1H-©] 7| T} &-5-
o> 2 I2HLCA-His);

44)

(S)-2-((R)-4-((3R,5R,8R,9S,10S,13R, 148,17R)-3-3} 0] =& A]-10,13-T] W & -3 A} ¥]
F}hato) = & -1H-A}o] 2 A EHa] o G E @l-17-) s grol v 1)-3-u &l JL gkt
(LCA-Val);

45)
2-((R)-4-((3R,5R,8R,9S,10S,13R,148,17R)-3- 8} 0] =2 x]-10,13-T] W] €l - &) A} ol 7} &}
o] = ® _1H-A}o] Z &l EHa] ol ' E A-17-2) 3 ghol ] 5)-3-0} 4] EAL (LCA-Gly);

46)

($)-2-((R)-4-((3R,5R,8R,9S,10S,13R, 14S,17R)-3- 5} 0] = F-A]-10,13- U] w| & -3 AL €]
7hstol = 2-1H-Alo] 2 2 A EHa) o FEA-17-2h) A Thop] 12)-3- L 2 k4t
(LCA-Ala);

47)
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[181]

[182]

[183]

[184]

[185]

[186]

[187]

[188]

[189]

(S)-2-((R)-4-((3R,5R,8R,9S,108S,13R, 14S,17R)-3- 3} 0] =5 1] -10,13-1] v &l - &) A} ¢
7}sto] =& -1H-ALo] S = A EHa] 3 F E&l-17-) S gholn] &)-3- v & Al gH4t
(LCA-Leu);

48)
(S)-2-((R)-4-((3R,5R,8R,9S,10S,13R, 148,17R)-3-3} 0] == A]-10,13-T] W & - & A} ¥]
7hetol & -1H-Alo] & Z A EHa] ¥ FE Al-17-) A ghobv] &)-4-(H € E] @) F- &
2F (LCA-Met);

49)
(8)-2-((R)-4-((3R,5R,8R,9S,108S,13R, 148,17R)-3-3} 0] =5 A]-10,13-1] | € - &) A} ¢]
7hetol =& -1H-Alo] & Z A BHa] ¥ G E l-17-) 3 ghop ] 5)-3-3) d 2 = 34k
(LCA-Phe);

50)
(8)-2-((R)-4-((3R,5R,8R,9S,108S,13R, 148,17R)-3-3} 0] =5 A]-10,13-1] | & -3 A} ¢]
Zbstol E2-1H-ALo] S 2 H EHa] s G E #l-17-) A gFo] 1| 5)-3-(1H-1 &=-3-Y) 3%
234 (LCA-Trp);

51)
(S)-3-hydroxy-2-((R)-4-((3R,5R,8R 9S,10S,13R,14S,17R)-3-5} 0| = F-A]-10,13-1] =]
g g Al 7}l o] =2 -1H-ARo| 2 2 Efa] #) G E #-17-) 3 ghopr] &) L 2 k4t
(LCA-Ser);

52)
($)-2-((R)-4-((3R,5R,8R,9S,10S, 13R, 14S,17R)-3- 3} 0] =5 A]-10,13-T] w| & -3 A} H]]
Fhsto] =& 1H-Alo| & 2 3 EHa] ol G E #-17-L)H gro} 1] 2)-3-(4-5F o] = HA 7
) 2 32 (LCA-Tyr);

53)
(S)-4-amino-2-((R)-4-((3R,5R,8R,98,108S,13R, 14S,17R)-3-3} o] = 5-A]-10,13-t] | &
Sl ALE) 78l o] = & 1H-ALo] F 2 Efa] ¥ G E A-17- ) g Fro ] )45 2 g
A} (LCA-Asn);

54)
(S)-2-((R)-4-((3R,5R,8R,9S,10S,13R, 148,17R)-3-3} 0] == A]-10,13-T] W & - & A} ¥]
7}tol 2 -1H-AFo] Z 2 H EHa] v G E l-17-2)F gholv] &) Al 4F (LCA-Asp);

55)
(S)-2-((R)-4-((3R,5R,8R,9S,10S,13R, 14S,17R)-3-3} 0] =& A]-10,13-T] W] & - & A} ¢]
7}bsto] =& -1H-Alo]l S Z A EHa]d G E Q- 17-) s gholn] &) ghr] @ ©
(LCA-Glu); 2

56)
(S)-6-amino-2-((R)-4-((3R,5R,8R,9S,10S,13R,14S,17R)-3-3} 0] =& A]-10,13- U] v &
- AL 7hSEo] = 2 - 1H-ALo] 2 2 H Ea] v H E #l-17-) Al ghof ] 1) & 4kAL
(LCA-Lys).

o
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[190]
[191] B odbgol wp2 ofshA A Eol oA, AV & BE (HY = DY
Aol A %D}
[192] E o] wpE Al gek2l 182 A EE 313E-S& HBV

PreS1(Myr-GTNLS VPNPLGFFPDHQLDPAFGANSNNPDWDFNPNKDHWPEANQ
V-Lys(FITC))Z} NTCP(Na+ Taurocholate Cotransporting Peptide) & Al| 32 52}
AsHS oAl e A 2/ <17 NTCP & Al £5291 HepG2-NTCP Al 3 01 A
ALLH HBV HM o2 AR R ADE AASH= a7t Ssrhd el 1

WA 4
[193]
[194] ¥ drgol] upE of b2 A 2ol lofA,
[195]  B7IR,RZHA R FHHOR 54 L= dfo] =HA|o] 4L
[196] 7] R&= : e : OH SH
OH
‘r{N & OH f\NLWOH
ef\N OH H & H §
5
O+ _NH,, HNYNHZ, HNTY S /\IfOH’
NH NN R g
o OH S oH H o
H o
o} S OH
N
H o

o
Iz
ol
(@]
I
7%
I=
O
@]
I
”;w
Iz
O w
o \
I
’;m
Iz
(@]
I
",
Iz
:Q@
I 'z
T

0
OH , OH, o o O._OH,
:‘\NJ;(OH NH, OH
H N OH & OH
o S OH N >N <L OH
N H o H o H
o} 0
NH, 3= o] aL;
‘JJI\N
H R®
0
;f‘\N OH
H o

[197]
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[198]

[199]
[200]
[201]
[202]
[203]

[204]

[205]
[206]
[207]
[208]
[209]

A
Al ALY 4= A

~_NH

;\H OH
O
Yoy 252 7] 813HE S| HBV PreS1(Myr-GTNLSVPNPL
GFFPDHQLDPAFGANSNNPDWDFNPNKDHWPEANQV-Lys(FITC)) peptidter
Na* Taurocholate Cotransporting Peptide (NTCP)2] A 3-8 A 8}+= a3 2/E+=
HBV vlol ] 29 Al 9] 2 #4a& A8k a4&
SHASHATHA S ol 1 A 4 =),

=2 0 e B | AA s
A5 A=, 7] RLR2E R3S 28] 4 07 40 1= slo] =& ] o] 51,
71 RLR2E R3F 2 o] 49 A8 54 o2 8o,
27| R , o} , OH SH HN/\\N
OH
; ﬁg fS\NX(OH A OH =
< OH
N H o Hog Ao
6! H o
-
s > i s S H ’
£ oH ‘ﬁiNJ\WOH
N H (o) ;\ OH
o N S OH s\ OH
e N H
o) o
, OH OH &= NH, 91 A 5
& OH
NI\W
NH H
s O f\N/g
FNN OH H 5 f\N OH
H o § H 5
ATt
olul, /7] 3}8t4] 12 A== 3152 HBV vlol 2] 2~ 9] Ayl A A1)
2 A S A= a7t S gl ol 4 F%), HBV PreS1 peptide 2} NTCP2]
AFE AA sk a7t Sl BT B olo] F A e -5
e o Atk Aol 1WA 3 35
b of] whE ofohA A=l 2lof A,
HoputgrA el =, 7] R R2E R3S 5 @4 02 4 = slo] =5 Al o] Al
271 RLR2E R 52 o2 4% e 5X o= 6l
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2 O 2 OH 2 SH 2 2
OH
N E\NI(OH g‘\NJi”/OH NNy OH
g‘é\ OH { H H H
N o o o
)
/¢ , s T OH Sl A =
EN OH NH
N foﬁ(OH ~ 5\N$
H
0 SN OH H 5
o0
ATt

[210] oluf, 47| 3 i“ 12 4/\13 @r%% HBV vlo] & 229 Az A X9
5= of 4 #2), HBV PreS1 peptide 2} NTCP2]
3l o] B & 40% G o BFE A5
[211]
[212] Bt
<]

[213] Tl HFEASHAE, A JRERE 5 A 0" F4 Hi= dlo]|=F A ol
[214]  E7IR,RER T 2F o] a9 A& S 02 s
[215] AV RS , o , SH ,
LS OH f{gOH el f\lwij;(OH LN OH
(0] O
, s T OH Q1 A1 = 3t}
A oM < ;\NJ;E;
0 AN OH Ho g
H 0]
[216]  olw, 37| 3FetA 12 FA| = 3= -2 HBV vlol 2] 29 Al (<)
2 AL A 5= mke} S g o)l 4 3Z), HBV PreS1 peptide 2} NTCP2]
A A A5 ol ¥ o PreS1 ®F A 2] gk wtol] H] 8l 20% T+ ol &t = Al sh=
S7FvERE = TR > e 1WA 3 xR,
[217]
[218] o] whE oFshA A =l SlolA,
[219]  Hoh o A AE, JV I RLRE RS S HPH O & 54 B
sho] = Al o] Al
[220]  EVIRLRBE R T 2E o] a0l A& S 02 Sl

[221]
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[222]

[223]
[224]
[225]
[226]
[227]
[228]

[229]

[230]

[231]

[232]

[233]

: : = OH Sl A =
;\Nj;(OH
N OH H NH

H (0] SN .sé\ OH

e

R

7] 8kehA] 12 A EE 313 E-2 HBV vlol 2] 22 9] Al A1 9
S I A= aube) 372 3 o) 4 FZ), HBV PreS1 peptide 2} NTCPL]
A A 5ol &= o] PreS1 T+ A ] g ol v| &) 5% 7 v RO R A S =
7hvEbd = Atk el 1WA 3 Fx).

ol iy, W2
= E"r"

12
oF
W WE IR 2

oo X

oy o
N

&
i
12
o

ol
jus)
-

ol
-

[}

N
o
o -

92 oo

N,
~
rlo
P

~ A

A ooz ox Xz

fe NN

y
i
-

;‘\H OH H
O

olu, A7 3}e+2] 12 EA| ¥ = 3}3HE-2 HBV PreS1 peptide©} NTCP2] Z 3}
A &3 X HBV Hpole] 29 Al (X)) R A& A= a3t
HBV it 2 v FASE 7729 {5 A the] A ebA E = Al
ATHAE ol 1 WA 4 F=x).

g o] A A Ajofof) k=, A7 EEA 12 A E = =
5 1% o]l slo] 53] upgkA st}

1)
(28,3R)-2-((R)-4-((3R,5R.8R,9S,108, 13R, 14S,17R)-3-3} 0] =5 A]-10,13- U] H| & - &
Abd]7}5Fo] = 2 1H-AFo] & 2 EHa] ¥ H E Al-17-)  grolv] 5)-3- v &l sl ghAL
(LCA-Ile);

2)
(28,3R)-2-((R)-4-((3R,5S,7S,8R,9S,108,13R,14S,17R)-3,7-t] &} o] =5 A]-10,13-T] |
g Ald 7bsl o] E 2 1H-Alo] 2 2 3 Efa]F HE #ll-17- )l ghol v] k)31 & ]
EF2F (UDCA-Tle);

3)
(S)-2-((R)-4-((3R,5S,7S,8R,9S,108,13R,14S,17R)-3,7-T] &} o] =5 A]-10,13-T] W &l -
At 7bat o] = 2-1H-Alo] & &2 H B[] #] F E /l-17-) F ghopw] 12)-3- ] & 3
2} (UDCA-Val);

rlo
ol

o

H71 2 eh=
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[234]

[235]

[236]

[237]

[238]

[239]

[240]

[241]

[242]

[243]

4)
(S)-2-((R)-4-((3R,5S,7S,8R.,9S,108,13R,14S,17R)-3,7-1] 3} o] =& 2] -10,13-t] v &l -
At 7}sko] = 2o 1H-Ao| E 2 A EHal B G E #Al-17-) H grof ] 5)-3-(1H-21 &--
3-)Z 234 (UDCA-Trp);

10)
(28,3R)-2-((R)-4-((3R,5R,8R,9S,108,12S,13R,14S,17R)-3,12-t] &} ©] =5 A]-10,13-
o e-S ALt 7beto] = & -1H-ALo] & 2 BHa] ¥ G E/-17-) F ghopr] &)-3-1]
g ¢4k (DCA-Tle);

12)
(S)-2-((R)-4-((3R,5R,8R,9S,108,128,13R,14S,17R)-3,12-t] 5} o] =F- 2] -10,13-T] ]
el AL 7}5 o] = 2 - [H-ALo] 2 2 H Eba] ¥ HE #ll-17-) A gho} ] 1)-3-(1H-<]
=-3-)Z 234 (DCA-Trp); H

16) (S)-2-((R)-4-((3R,5S,7R,8R 9S,108S,13R,14S,17R)-3,7-t] 5} 0] =5 A] - 10,
13-t e-S AL 7b et o] = & -1H-ALo] S 2 BHa| ¥ G E/-17-) H grof ] 52)-3
-(1H-?1 &-3-¢)Z 2 72+ (CDCA-Trp).

upepa], kol whE A7) 3184 182 B A E = 8-S NTCPl| 2§t
HBYV PreS1 peptide @] A3 A A8t @27} -potal, 7|9 && 245
&l HBV vol 2] 29 Al X9) R A E72S A A|sh= a7 oz,
HBV ol o gk Aghko] o} = 2 5§ oF8H p
U§°ﬂ & 7] 3heh 12 FA E = 3 e v
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2 Q13| ghol 2l& Wk Safo AlM A &
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=22, ZEA (e Ael7}, g, 2H ot 24N H o] o mpad|sr = A
A= Sl Ed 292 E ehfrskal vk BAl= 8 vl S
Ag]A ol E, A do]| ~E Aedl MdAE2= JER JMEAEAEZ =
/= Zeud Y S da 32 AFAE SRS 5 o, A 9ol uhe)
A, e, G EE 2 YEFI S 2L FallA e s £3E H/EE
FA, ZAA, Fa A, 2 AN AE R 5 AT

[244] w3 Eoabyof] ul 2 Alv] 31ee] 182 A EE 3R] A ol of gt
Folgkd gapo] vrol 55A|, A, Fol v, 1170 E 2 A3 A ol wpe}
e o olem, FEATE 70 ke?l ARl SALE VIE R @ w), ARbA 02 0.1
~ 1,000 mg/ o] ™, uFgEA A= 1 ~ 500 mg/d o] ], A} = oFALS] whgho]
upel o7 AR FA o R 1 13 WA IR Tl 8

[245]

[246] At == AR ARV SHEZANE

[247] ¥ @y w@Fatbel] ofn|ialo] ARH 81| 8F8h2] 12 FA|H = 8}3HE, o] ¢
Fetol A A, ol o] A o] AA W= o] o A F8HA 07 58 Ths g
A S EgehE 1 A i A AT E 2 E S AR

[248] [shs2 1]

[249]

[250] 7471 s}EA] 16 qlof A,

[251] RLRZRWES EHA 07 F4 L= slo]=EA]o] a1,

[252]  R4=RS, EE o] al;

RN o
H R® N RS
N
[253] R°:=

, lo] s OH s SH , O NH, ,
OH
; N f{@' JE\NIWOH f‘\NJ;(OH
~
N "o "o L OH
> N
o
HN.__NH,, HN’\ , » S OH» Jﬁ\/
Y N el A OH
NH Vés\l\lj;(OH H oo N
ES H o °

H
S OH

I=z



28

PCT/KR2021/004291

WO 2022/196858

[254]

o

[255]

ox

-

—

o
K

—_—

0

BH

N
o]

[256]

ol

o|J
o

=

7, A, 14, 2he, Ve iR,

A obol 2AHFE

i

ol

Hin

[257]

A o

3|

of Z1Th= A7t

o) =

7her = eleh. credut

ol

[258]

gl
ol

X
N

u A =

6‘01:
e
T

s} go] o] e] 7}

=
=

=, 9=

B Algbetol =, o &

of =



29

WO 2022/196858 PCT/KR2021/004291

[259]

[260]

[261]

[262]
[263]

[264]

[265]
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E2 ArgasE T 01—01 ‘ﬂ]' {33‘3]'913}. HES X 63 oobé}%
Th1 layer—chromatographyg]r UV light, p-Anisaldehyde, Ninhydrin ‘&S 53
213} 9 T}, Column chromatography = silica gel 60 (230-400 mesh)—‘?“ 0|83}
Hexane, Ethyl acetate, Dichloromethane, Metanol -2 & v &8 23135l <
ALt Sl
IH-NMR spectrai= Bruker Avance 400 (400 MHz for 'H) spectrometers = ©|-8-3l|
H-23 g1t} 1H NMR chemical shift%k-< TM (tetramethylsilane) S W 7|02
A}-8-8}] parts per milion (ppm) & 2 3% & =] 21T} NMR Signal &+ s (singlet), m
(multiplet), d (doublet), t (triplet), q (quartet), dd (doublet of doublets) & .=
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[268]
[269]

[270]

[271]

[272]

[273]
[274]

[275]

371 % 31 coupling constatnts= hertz (Hz)'& ¥ 2 3 & ¥ it

<A 1>
(2S,3R)-2-((R)-4-((3R,5R,8R,9S,10S,13R,14S,17R)-3- 3} 0] =& 2] -10,13-t] 1| & - &
At 7Sl o] E 2-1H-Alo] S 2 H EHalsl G E 9-17-¢)F gholv] ©)-3-v & 2 g4t
o] A Z (LCA-Ile)

W T S DAL e #

%24 Lithocholic acid (100 mg, O 264 mmol)®} L-Isoleucine Methyl ester
hydrochloride (53 mg, 0.290 mmol), N-Methylmorpholine (NMM) (0.476 mmol)<
dry DCM 6 mL ©l] ¥<1t}. o] % 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide
(EDC) (0.264 mmol)E F7}38} 3L Ar gas 53 F -2l 4] overnight HH-5-&
85kt TLC & &4 =4 o glofzl lo] 215 2N-HCIE §H3-& 54
A 7131 DCM & &2 3| A A At} §-7]15S DCM 3 H,0E A o] =3t}

3k f71 %52 MgS0, & 7132 A 7] 31 evaporator & ©] 8-3f 8| & A| A vt
Column chromatography & &3l #F-§ Z3+&-& At A& Ao ylrh100
mg, 49%). Protection ¥ -2 A A 3t7] 9138l T ZHA (91.5 mg, 0.182 mmol)&
Ethanol 9 mL Il % &] sodium hydroxide 15% w/v 6 mL & % 31 30% & <F HH-&
218 3tk TLC & &3 &2 0] glojxl Alo] &l¥]H evaporator & ©] 8-
Ethanol & A A 8} 21 0 °Col| 4] concentrated hydrochloric acid = acidify 3l =1 t}.
AE AATE AEl 2 el n B2 RolA AF HTA A 1
LCA-lle)& 753151 th(86 mg, 97%).

(2S,3R)-2-((R)-4-((3R,5R,8R,95,10S,13R,14S,17R)-3-hydroxy-10,13-dimethyl-hexa
decahydro-1H-cyclopenta[a]phenanthren-17-yl)pentanamido)-3-methylpentanoic acid;
'H-NMR (400 MHz, DMSO-d6) 6 = 0.60 (s, 3H, CH3), 0.80-0.90 (m, 13H), 0.99-1.22
(m, 11H), 1.29-1.39 (m, 7H), 1.46-1.55 (m, 2H), 1.58-1.82 (m, 6H), 1.82-1.88 (m, 1H),
1.99-2.08 (m, 1H), 2.15-2.23 (m, 1H), 3.32-3.35 (m, 1H), 4.15 (t, J =7.0 Hz, 1H,
CHCHCH3CH?2), 4.45 (s, 1H, OH), 7.94 (d, ] = 8.4 Hz, 1H, NH). 12.50 (bs, 1H,
COOH).

<A o] 2>
(28,3R)-2-((R)-4-((3R,5S,7S,8R,9S,108,13R,148,17R)-3,7-1] &} o] == A]-10,13-T] W]
g-g At )5t o] = 2 -1H-ALo] & 2 # BHa] ¥l E /ll-17- ) sl ghob ] 52)-3-w E =l
Ehake] Az (UDCA—Ile)

o
ﬁ’ EDC NMM 0' 15 % wiv NaOH “’ ﬁ OH
TR, .e ) TTEon ‘ﬁ 2 s}
Ho™ O‘-i Ho™ OH HO™ (3 'OH
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[276]

[277]

[278]
[279]

[280]

[281]

[282]

%124 Ursodeoxycholic acid (100 mg, 0.255 mmol)©} L-Isoleucine Methyl ester
hydrochloride (51 mg, 0.281 mmol), N-Methylmorpholine (NMM) (0.459 mmol)<
dry DCM 5mL ©f| =21}, o] 2 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide
(EDC) (0.281mmol)Z F7}ahar, A o] 19] 323 2 Wi o g A=
Ao yith(121 mg, 91%). Protection & -2 A 73171 Y3l &34 (30 mg, 0.058
mmol)E Ethanol 2mL ©f] % ¢] sodium hydroxide 15% w/v 2mL < %31 30 &<t
Hh-S 3 sFoit), o] % A A o 19] 3327} & LS B R & 38} (deprotection) S
A&y 3te] #F 313HE (A A o 2; UDCA-Tle)S 553+ tH(19 mg, 66%).

(2S,3R)-2-((R)-4-((3R,5S,7S,8R,95,10S,13R,148S,17R)-3,7-dihydroxy-10,13-dimeth
yl-hexadecahydro-1H-cyclopenta[a]phenanthren-17-yl)pentanamido)-3-methylpentano
ic acid; '"H-NMR (400 MHz, DMSO-d6) 6 =0.61 (s, 3H, CH3), 0.79-0.94 (m, 13H),
1.08-1.25 (m, 9H), 1.28-1.41 (m, 7H), 1.42-1.51 (m, 3H), 1.60-1.86 (m, 6H), 1.88-1.98
(m, 1H), 1.98-2.11 (m, 1H), 2.14-2.26 (m, 1H), 3.87 (d, J = 6.6 Hz ,1H, OH), 4.15 (t,J
=7.3 Hz, 1H, CHCHCH3CH2), 4.44 (s, 1H, OH), 7.91 (d, ] = 8.4 Hz, 1H, NH). 12.45
(bs, 1H, COOH).

<2 Al o] 3>
(S)-2-((R)-4-((3R,5S,7S,8R,9S,10S,13R, 14S,17R)-3,7-T] 8} o] =5 A]-10,13-t] ¥ &l -
AL 7} 5Fo] B2 1H-AFo] Z 2 EHa] H H E Al-17-A) F gholv] &2)-3- v &l L}
ko] A Z (UDCA-Val)

%, [ “, o { o
OH EDC,NMM N 15 % Wiv NaOH N oOH
“. + O e 0. H O\ B 0’ H
$0¢ SR SRS G O I 6 O O
' = o
HO' ) OH HO' ) OH HO ) OH

< %E 4 Ursodeoxycholic acid (100 mg, 0.255 mmol)2} L-Valine Methyl ester
hydrochloride (50 mg, 0.281 mmol), N-Methylmorpholine (NMM) (0.459 mmol)<-
dry DCM 5mL ©| #91t}, o] % 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide
(EDC) (0.281mmol) & F7}3}aL, A Ao 19] 83 E 0 F2 o2 FHAE
A o] W Th(110 mg, 86%). Protection & -2 A A3l7] Y3l 524 (30 mg, 0.058
mmol)E Ethanol 2mL ¢l % ¢] sodium hydroxide 15% w/v 2mL -& 31 304 &<t
HE-S 78 3FGlt), o] & A A4 19] 31323} 5 A3 € 1.5 &} (deprotection) S
A gPsto] 2 F 3H3HE (A A o 3; UDCA-Val)S =533 28 mg, 98%).

(S)-2-((R)-4-((3R,5S,7S,8R,9S,10S,13R,14S,17R)-3,7-dihydroxy-10,13-dimethyl-he
xadecahydro-1H-cyclopenta[a]phenanthren-17-yl)pentanamido)-3-methylbutanoic
acid; 'H-NMR (400 MHz, DMSO-d6) 6 = 0.61 (s, 3H, CH3), 0.82-0.93 (m, 13H),
1.05-1.25 (m, 8H), 1.26-1.41 (m, 7H), 1.42-1.52 (m, 3H), 1.60-1.70 (m, 3H), 1.70-1.89
(m, 2H), 1.89-1.98 (m, 1H), 1.98-2.11 (m, 3H), 2.15-2.27 (m, 1H), 3.87 (d, ] = 7.0 Hz,
1H, OH), 4.11 (t, J =7.0 Hz, 1H, CHCHCH3CH?2), 4.45 (s, 1H, OH), 7.89 (d, ] =9.9
Hz, 1H, NH). 12.40 (bs, 1H, COOH).



32

WO 2022/196858 PCT/KR2021/004291
[283]
[284] <A Ao 4>

[285]

[286]

[287]

[288]
[289]

[290]

[291]

(S)-2-((R)-4-((3R,5S5,78,8R 98,108, 13R,14S,17R)-3,7-1] 5} o] =5 A]-10,13-T] v & -
At 7hato] = - 1H-Abol 2 2 Al BH{a] o = 4l-17-9) A Bhobv] 12)-3-(1H-91 -
3-2h 2 2 ko] Al % (UDCA-Trp)

~, o N
“ EDC umw N NH 15 MN oK 3 7 N
’ y OH
. eon
HOY CH i
HO™ UH

=4l ]

=2 Ursodeoxycholic acid (50 mg, 0.127 mmol) 2} L-Tryptophan methyl ester
hydrochloride (39 mg, 0.152 mmol), 4-Dimethylaminopyridine (1.5 mg, 0.013
mmol)< dry DCM 3 mL ©f =<1t} o] &
1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide (EDC) (0.153 mmol)E F7}3} a1
AAlel 19] shehEat 22 W o R TS Ao Wlth(59mg, 83%). Protection
H & A A #5150 mg, 0.084mmol)E Ethanol 9 mL ©f] =<
sodium hydroxide 15% w/v 6 mL & Y 31 30+ & <F vE-g- 218} s} ¢l o] &
Ao 19] 3}31E 3 5 A5t & X 5 3} (deprotection) & 71 & sl F <&
3}3HE (A A o] 4; UDCA-Trp)S 55 3F2 tH24 mg, 40%).

TH-NMR (500 MHz, DMSO-d6)6= 0.59 (s, 3H), 0.83-0.87 (m, 7H), 0.87-0.99 (m,
2H), 1.00-1.50 (m, 15H), 1.53-1.74 (m, 4H), 1.77-1.86 (m, 1H), 1.88-2.01 (m, 2H),
2.03-2.11 (m, 1H), 2.94-3.00 (m, 1H), 3.11-3.17 (m, 1H), 3.23-3.35 (m, 2H), 3.88 (d, J
=5.6 Hz, 1H), 4.39-4.44 (m, 1H), 4.45 (d, /= 3.6 Hz, 1H), 6.94-6.98 (m, 1H),
7.03-7.07 (m, 1H), 7.09-7.11 (m, 1H), 7.32 (d. /= 6.4 Hz, 1H), 7.51 (d, / = 6.4 Hz,
1H), 7.98-8.02 (m, 1H), 10.83 (s, 1H), 12.58 (bs, 1H).

<A Ao 5>
(S)-2-((R)-4-((3R,5S,7S,8R,9S,108,13R, 14S,17R)-3,7- 1] &} o] =5 A] -10,13-T] W &l -
AL 7b o] = g2 1H-AFo] 2 2 H EHa] ¥ G E #ll-17-Q)# gho}n] 1)-3-(4-3} o] =
S HE)Z 2 AAEE] Al % (UDCA-Tyr)

. o OH N O
A on R Ny BNy
EDC, DWAP N a 15 % NaOH ’\J{N o
GA * e G R ~ — - 0 N H
L oSS it ‘ MG O ‘
HO OH o o
O™ SIS0 HOY SN

%52 Ursodeoxycholic acid (100 mg, 0.255 mmol)<} L-Tyrosine methyl ester

hydrochloride (71 mg, 0.306 mmol)& dry DCM 3 mL ©l] <1t} o] %
1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide (EDC) (0.153 mmol)& 5~7}3} a1
Al 19] g3EH 2 i o ® T4 (118 mg, 81%)E & LT}, Protection ¥
F3-2 AASH] A8l 5 HA(50 mg, 0.084mmol)E Ethanol 9 mL ©f] =59 sodium
hydroxide 15% w/v 6 mL & €31 30% 5 oF vk-& 23] 3}l t), o] 5 A Ao 19]
shet= 4 F A8 A B H.3 E} (deprotection) 5 %13 3t FF 3FgF=(H Al ol 5;
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[292]

[293]
[294]

[295]

[296]

[297]

[298]
[299]

[300]

UDCA-Tyn)<& 55384 TH27 mg, 57%).

'H-NMR (500 MHz, DMSO-d6)8 = 0.60 (s, 3H), 0.82-0.88 (m, 6H), 0.89-1.01 (m,
2H), 1.02-1.24 (m, 6H), 1.25-1.50 (m, 10H), 1.53-1.60 (m, 1H), 1.61-1.76 (m, 3H),
1.79-1.87 (m, 1H), 1.89-1.98 (m, 2H), 2.02-2.09 (m, 1H), 2.67-2.74 (m, 1H), 2.86-2.92
(m, 1H), 3.24 (bs, 2H), 3.88 (d, J = 5.6 Hz, 1H), 4.25-4.31 (m, 1H), 4.45 (d, J= 3.6
Hz, 1H), 6.63 (d, J = 6.8 Hz, 2H), 6.9 (d, J = 6.8 Hz, 2H), 8.02 (d, J = 6.4 Hz, 1H),
9.20 (s, 1H), 12.55 (bs, 1H).

<A Al o] 6>
(2S,3R)-3-1] & -2-((R)-4-((3R,5S,7R,8R,9S,108,128,13R, 14S,17R)-3,7,12- E 2] 3} 0]
=2 1].10,13-t] W € - AL 7FEFo] = & H-Afo] 2 & #H EF[a] ¥ Y E @-17-20)
ghojn] E)?ﬂ%&ﬂ A Z (CA-Ile)

oH o oH % 2
)3! _Evomu _I5%unNaOH OH
oo, i ‘G ) 5
HO™ CH HO OH HOY A e

%%“%7,&1 cholic acid (300 mg, 0.742 mmol)ﬂ- L-Isoleucine Methyl ester
hydrochloride (162 mg, 0.890 mmol), N-Methylmorpholine (NMM) (1.113 mmol)<
dry DCM 4mL °f| %21}, o] % 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide
(EDC) (0.965mmol)E F7}8FaL, 2 Ao 12] 3}3t=3 g2 Wi o7 A&

o1 o] W th(349 mg, 90%). Protection ¥ -2 A 718 7] 98] 57H4] (30 mg, 0.056
mmol)E- Ethanol 2.7mL l] < ¢{ sodium hydroxide 15% w/v 1.8mL <& % 31 30+
Tt Hhg 218 StGiTh. ol & A A o] 19 $HE I T A A ER 53}
(deprotection)Z 3 3Fo] ZE 3132 (A A4 6; CA-lle)S 5 3F TH24 mg,
79%).

(25,3R)-3-methyl-2-((R)-4-((3R,5S,7R,8R,95,1085,12S5,13R,148S,17R)-3,7,12-trihydr
oxy-10,13-dimethyl-hexadecahydro-1H-cyclopenta[a]phenanthren-17-yl)pentanamido)
pentanoic acid; 'H-NMR (400 MHz, DMSO-d6) 6 =0.58 (s, 3H, CH3), 0.76-0.88 (m,
10H), 0.89-0.96 (m, 3H), 1.08-1.48 (m, 14H), 1.56-1.68 (m, 3H), 1.68-1.82 (m, 4H),
1.92-2.07 (m, 2H), 2.08-2.27 (m, 3H), 3.12-3.24 (m, 1H, CH), 3.60 (s,1H, CH), 3.78
(s, 1H, CH), 4.15 (t, ] = 6.6 Hz, 1H, CHCHCH3CH2), 7.91 (d, J = 8.2 Hz, 1H, NH).
12.34 (bs, 1H, COOH).

<A Ao 7>
(S)-3-1 & -2-((R)-4-((3R,5S,7R,8R,9S,10S,12S,13R,14S,17R)-3,7,12- E 2] &} o] = &
] 10, 13 Y e AL 7}l o] =2 -1H-Alo] E 2 H Ela]d F E #-17-A)# gho}
1] 52 ) g4 01 A Z (CA-Val)

X { {
EDCNMM _15%wWNNGOH
00 . e, 00 m
HaN CH,Cl ‘a T EoA ‘G
HO™ OH HO™ HO™ “OH
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[301]

[302]

[303]
[304]

[305]

[306]

[307]

424 cholic acid (300 mg, 0.742 mmol)<} L-Valine Methyl ester hydrochloride
(149 mg, 0.890 mmol), N-Methylmorpholine (NMM) (1.113 mmol)-& dry DCM 4mL
o] ¥21t}. o] % 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide (EDC)
(0.965mmol)E F=7FataL, AAlof 19] 323} A& e FAA S
A o] W t}H(333 mg, 88%). Protection ¥ -2 Al At A&l T HA] (50 mg, 0.096
mmol)E Ethanol 4.5mL ¢l] ¥ 9] sodium hydroxide 15% w/v 3mL & & 31 30+ & <F
Hh-S 3 sFoit), o] % A A o 19] 3327} & LS B R & 38} (deprotection) S
A&kl 2% g3HE (A ¢ 7; CA-Val) S =538 TH31 mg, 64%).

(S)-3-methyl-2-((R)-4-((3R,5S,7R,8R,9S,108S,12S,13R,148,17R)-3,7,12-trihydroxy-1
0,13-dimethyl-hexadecahydro-1H-cyclopentala]phenanthren-17-yl)pentanamido)butan
oic acid; 'H-NMR (400 MHz, DMSO-d6) 6 =0.58 (s, 3H, CH3), 0.73-0.90 (m, 10H),
0.90-1.01 (m, 3H), 1.06-1.51 (m, 11H), 1.53-1.69 (m, 3H), 1.69-1.84 (m, 3H),
1.90-2.08 (m, 3H), 2.08-2.30 (m, 3H), 3.10-3.17 (m, 1H, CH), 3.60 (s, 1H, CH), 3.78
(s, 1H, CH), 4.11 (t, J = 5.6 Hz, 1H, CHCHCH3CH2), 7.90 (d, J = 7.5 Hz, 1H, NH).
12.46 (bs, 1H, COOH).

<A A4 8>
(2S,3R)-2-((R)-4-((3R,5R,6S,85,9S,10R, 13R,14S,17R)-3,6- ] 8} 0] =5 A]-10,13-T]
v g- AL E) 7h} o] = & -1H-ALo] 2 2 Al EHa] ¥ FE 7-17-) H gholn] &)-3-w
#Hekako] A 2 (HDCA-Tle)

%, o %, jol %, [¢]
OH 5 EDCNMM N o 15 % wiv NaOH “’ ﬁ OH
+ vy —
Fa HaN ~ CH,Cly £ 2 [¢] EtOH B o
AR I} H|H A
HO v HOY 1 HO™ v
-1 H &

2% Hyodeoxycholic acid (300 mg, 0.764 mmol)2} L-Isoleucine Methyl ester
hydrochloride (167 mg, 0.917 mmol), N-Methylmorpholine (NMM) (1.146 mmol)<
dry DCM 4mL °f| %21}, o] % 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide
(EDC) (0.993mmol)E F7Fskar, A A o] 19] 8}3h-&3 & W o2 A &
A o] W TH(300 mg, 76%). Protection ¥ 3-8 A A3} 7] 38l 514 (30 mg, 0.058
mmol)E- Ethanol 2.7mL l] < ¢{ sodium hydroxide 15% w/v 1.8mL < % 31 30+
b kg X3 Sl o] & A A o] 19] 3§t FL A H RT3}
(deprotection)& ¥ 35} #HE 3}31E (A A] o 8; HDCA-Ile)& 53} TH(15 mg,
52%).

(25,3R)-2-((R)-4-((3R,5R,685,85,95,10R,13R,14S,17R)-3,6-dihydroxy-10,13-dimeth
yl-hexadecahydro- 1H-cyclopenta[a]phenanthren-17-yl)pentanamido)-3-methylpentano
ic acid; '"H-NMR (400 MHz, DMSO-d6) 6 = 0.59 (s, 3H, CH3), 0.78-0.91 (m, 12H),
0.92-1.25 (m, 13H), 1.29-1.54 (m, 9H), 1.59-1.69 (m, 2H), 1.69-1.81 (m, 2H),
1.87-1.95 (m, 1H), 1.97-2.07 (m, 1H), 2.15-2.24 (m, 1H), 3.77-3.85 (m, 1H, CH), 4.15
(t,J =8.0 Hz, 1H, CHCHCH3CH2), 4.25 (s, 1H, OH), 4.44 (s, 1H, OH), 7.92 (d, ] =
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[308]
[309]

[310]

[311]

[312]

[313]

[314]

[315]

[316]

8.6 Hz, 1H, NH). 12.32 (bs, 1H, COOH).

<A Ao 9>
(S)-2-((R)-4-((3R,5R,6S,8S,9S,10R,13R, 14S,17R)-3,6- 1‘4 Sho] =5 A]-10,13-t] W & -
At 7b st o] = 2 -1H-Ato] 2 2 H EHal# G E /- 17-) Al gholr] &)-3-w g -5
ko] xﬁ]l (HDCA—Val)

%, o
“. EDc NMM “. i 15 % wh NEOH “.
CH LGy ‘ﬁ ﬁ aQ EtcH ‘@
HO™ HOY ) HO™
OH

%%L%é‘ Hyodeoxycholic acid (300 mg, 0.764 mmol) £} L-Valine Methyl ester
hydrochloride (154 mg, 0.917 mmol), N-Methylmorpholine (NMM) (1.146 mmol)<
dry DCM 4mL °f| =<1}, o] % 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide
(EDC) (0.993mmol)E FF7}5FaL, A A o) 19] 3l3t= 3 g2 vhH o & A &

A o W TH(355 mg, 92%). Protection ¥ Y-S Al A 8F7] 98l F1HA] (40 mg, 0.079
mmol)E Ethanol 3.7mL ¢l] ¥ ¢] sodium hydroxide 15% w/v 2.5mL & & 31 304
S g 7 SHeArh ol F AA o 19] SHFE FASH B 53}
(deprotection) & 7l &l &5 3}3-E (A Al o 9; HDCA-Val)< 535 TH30
mg, 77%).

(S)-2-((R)-4-((3R,5R,65,85,95,10R,13R,1485,17R)-3,6-dihydroxy-10,13-dimethyl-he
xadecahydro-1H-cyclopenta[a]phenanthren-17-yl)pentanamido)-3-methylbutanoic
acid; 'H-NMR (400 MHz, DMSO-d6) & = 0.59 (s, 3H, CH3), 0.80-0.92 (m, 12H),
0.91-1.25 (m, 11H), 1.26-1.56 (m, 8H), 1.60-1.70 (m, 2H), 1.71-1.86 (m, 2H),
1.88-1.95 (m, 1H), 1.97-2.08 (m, 2H), 2.16-2.26 (m, 1H), 3.77-3.86 (m, 1H, CH), 4.11
(t,J=7.1 Hz, 1H, CHCHCH3CH?2), 4.24 (s, 1H, OH), 4.42 (s, 1H, OH), 7.91 (d,J =
7.2 Hz, 1H, NH). 12.48 (bs, 1H, COOH).

<A Al 10>
(28,3R)-2-((R)-4-((3R,5R,8R98,108,128,13R, 14S,17R)-3,12- ] 5} 0] =5 A]-10,13-
t H g - S ALE] 78l o] = & - 1H-ALo] 2 & # Bta] 9 G E Rll-17- )l o} ] 5)-3-m]
2l gkt zﬂ (DCA-Ile)

OH gH K/ OH 2
“ EDC NMM 0 15'% wv NaOH “ N OH
. o O
Ho™ Ho™ HOM

< 9E 4 Deoxycholic acid (200 mg, O 509 mmol) <} L-Isoleucine Methyl ester
hydrochloride (110 mg, 0.611 mmol), N-Methylmorpholine (NMM) (0.764 mmol)<
dry DCM 4mL °f] = ¢1t}, o] % 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide
(EDC) (0.764mmol)E F=7}8ka1, A A o 19] s}5t &0 -2 o s 2045
o1 o] W th(208 mg, 79%). Protection ¥ F3-& A 718 7] 98] 57HA] (50 mg, 0.096
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[317]

[318]
[319]

[320]

[321]

[322]

[323]
[324]

mmol)E Ethanol 2.7mL ¢l ¥ ¢] sodium hydroxide 15% w/v 1.8mL & % 31 304
Zol vl <> =] 3 o}oﬂp} 15 /\I/\] g;ﬂ 19] Q.sl—t’ 1 5013}7.” H@j@r
(deprotection)E 7l &l &5 3}3E (A Al 4o 10; DCA-lle)s 5315 th(44mg,
90%).

(25,3R)-2-((R)-4-((3R,5R,8R,95,108,125,13R,145,17R)-3,12-dihydroxy-10,13-dime
thyl-hexadecahydro-1H-cyclopenta[a]phenanthren-17-yl)pentanamido)-3-methylpenta
noic acid; 'H-NMR (400 MHz, DMSO-d6) & =0.59 (s, 3H, CH3), 0.78-0.88 (m, 10H),
0.88-0.95 (m, 3H), 0.96-1.22 (m, 6H), 1.21-1.41 (m, 9H), 1.41-1.56 (m, 3H), 1.56-1.68
(m, 3H), 1.69-1.86 (m, 5H), 1.96-2.09 (m, 1H), 2.13-2.25 (m, 1H), 3.75-3.81 (m, 1H,
CH), 4.13 (s, 1H, OH), 4.18 (t, ] = 4.2 Hz, 1H, CHCHCH3CH?2), 4.46 (s, 1H, OH),
7.91(d,J =8.0 Hz, 1H, NH). 12.46 (bs, 1H, COOH).

<A 11>
($)-2-((R)-4-((3R,5R,8R,9S,10S,128,13R,14S,17R)-3,12-T] 8}01 =5 A]-10,13-1] H]
Bl S AL 7}3} o] = 2 - H-ALo] E 2 3l Eba] | W E @l-17-2) Sl grol ) 1)-3-m &l 1t
EkAlo] 1%]1 (DCA—Val)

oH o { oH 4 §
_EDCNMM oW NaOH NN, oH
Ig TChe, T Eon ‘eﬂ "t
HOW Ho™ HOY

=% Deoxycholic acid (200 mg, O 509 mmol)<} L-Valine Methyl ester
hydrochloride (102 mg, 0.611 mmol), N-Methylmorpholine (NMM) (0.764 mmol)<
dry DCM 4mL °f| =21}, o] % 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide
(EDC) (0.764mmol) & F7}38FaL, 2 Ao 12] 3}3t=3 g2 Wi o g A&
& o} W1 tH204 mg, 79%). Protection ¥ -¥--2 A 7317 Y&l F3HA) (50 mg, 0.099
mmol)E- Ethanol 4.6mL ] <] sodium hydroxide 15% w/v 3.1mL <& % 31 30+
ok uhg X3 SHQlTt o] F A Ao 19] 3 EH FUA HEE )
(deprotection)Z & 3to] #F 2}t (4 Al el 11; DCA-Val)S 7533140
mg, 82%).

(S)-2-((R)-4-((3R,5R,8R,95,108,1285,13R,14S,17R)-3,12-dihydroxy-10,13-dimethyl-
hexadecahydro-1H-cyclopenta[a]phenanthren-17-yl)pentanamido)-3-methylbutanoic
acid; 'H-NMR (400 MHz, DMSO-d6) ¢ = 0.59 (s, 3H, CH3), 0.80-0.89 (m, 10H),
0.89-0.96 (m, 3H), 0.97-1.21 (m, SH), 1.23-1.40 (m, 8H), 1.40-1.56 (m, 3H), 1.56-1.67
(m, 3H), 1.69-1.85 (m, 4H), 1.96-2.06 (m, 2H), 2.15-2.27 (m, 1H), 3.74-3.82 (m, 1H,
CH), 4.11 (t, ] = 7.3 Hz, 1H, CHCHCH3CH2), 4.18 (s, 1H, OH), 4.47 (s, 1H, OH),
7.90 (d, ] = 8.4 Hz, 1H, NH). 12.49 (bs, 1H, COOH).

<A Ao 12>
(S)—2—((R)—4—((3R,5R,8R,9S,IOS,12S,13R,14S,17R)—3,12—q BFo] =& A]-10,13-T]
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[325]

[326]

[327]

[328]
[329]

[330]

[331]

[332]

d-3 AL 7b et o] =2 1H-AFol & 2 8l B a] ¥ E /Al-17-) Al ghof v 52)-3-(1H-9!
=-3-9)Z 2349 A & (DCA-Trp)

4 \ X
EDC, OMAP vg/ a X
NAH e P———
o
ol N EtCH
~ g “‘
Feor

2= Deoxycholic acid (50 mg, 0.127 mmol)<} L-Tryptophan methyl ester
hydrochloride (39 mg, 0.152 mmol)E dry DCM 3 mL ¢l 5?1t} o] &
1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide (EDC) (0.153 mmol)E F7}3} 11,
2 A 01] 19] 3}3HE & WH o 2 A (62 mg, 83%)E %1t} Protection ¥
B2 A A A8l E 1A (50 mg, 0.084 mmol)E Ethanol 9 mL ¢l =] sodium
hydroxide 15% w/v 6 mL & g 31 303 & <F B3 %18 af Qo). o] 5 A Ao 19
33 5L 2R 33} (deprotection) E X A 8te] HF 3pEHE (2 Ao 12;
DCA-Trp) & 553 tH24 mg, 39%).

H-NMR (500 MHz, DMSO-d6)6 = 0.57 (s, 3H), 0.79-0.90 (m, 7H), 0.90-1.49 (m,
16H), 1.53-1.83(m, 6H), 1.86-1.92 (m, 1H), 1.93-2.02 (m, 1H), 2.04-2.12 (m, 1H),
2.94-3.00 (m, 1H), 3.11-3.21 (m, 2H), 3.59-3.64 (m, 1H), 4.14 (d, /= 2.8 Hz, 1H),
4.33(d, J=3.6 Hz, 1H), 4.45-4.39 (m, 1H), 6.94-6.98 (m, 1H), 7.03-7.07 (m, 1H),
7.10-7.12 (m, 1H), 7.32 (d, J = 6.4 Hz, 1H), 7.51 (d, , J = 6.4 Hz, 1H), 8.05 (d, J = 6
Hz, 1H), 10.84 (s, 1H), 12.59 (bs, 1H).

<Al 13>
(S)-2-((R)-4-((3R,5R,8R,98,108,128,13R, 14S,17R)-3,12- ] 8} 0] =5 A -10,13-T] v
.S Ald]7}sto] = &2 -1H-AFo] 2 2 H EHa] 3l W E &ll-17-) s ghol v] &2)-3-(4-3}
| =SA 9 é)i 23k2ke] Az (DCA-Tyr)

s OH
oH om !(0 W/ oH ", o4
20c, DMAP 2 - 15 % Na OH 5 -
“. AN 0’ LD s
CH,Cly s [} EiOH a o
H el ‘a H
HO™ o o™

Z9HE-2 Deoxycholic acid (100 mg, O 255 mmol)©} L-Tyrosine methyl ester
hydrochloride (71 mg, 0.306 mmol)E- dry DCM 3 mL ¢l =1t} o] &
1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide (EDC) (0.153 mmol)E 5~7}3} L,
AT e 19] 313t E 3 g W o2 FIHA| (110 mg, 76%)E A 1T} Protection
H FE& A7 sH] ¥l F3EA (50 mg, 0.088 mmol)E- Ethanol 9 mL ol ¢
sodium hydroxide 15% w/v 6 mL 2 ¥ 31 304 & <F vH-& 73 51t} o] 3
AN o) 19] 31353} FU6A B E 353} (deprotection)E A 8 3ol HE 313 &
(A Al 13; DCA-Tyr)S 553+ tH(24 mg, 49%).

'H-NMR (500 MHz, DMSO-d6)6 = 0.57 (s, 3H), 0.84 (s, 3H), 0.85-0.90 (m, 4H),
0.91-1.13 (m, 4H), 1.13-1.38 (m, 9H), 1.41-1.65 (m, 6H), 1.65-1.83 (m 4H), 1.90-1.98

OH
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[333]
[334]

[335]

[336]

[337]

[338]

[339]

[340]

[341]

(m, 1H), 2.02-2.10 (m, 1H), 2.67-2.73 (m, 1H), 2.86-2.92 (m, 1H), 3.77 (bs, 1H), 4.19
(d, J=3.2 Hz, 1H), 4.24-4.30 (m, 1H), 4.47 (d, J=3.6 Hz, 1H), 6.63 (d, J= 6.8 Hz,
2H), 6.99 (d, J = 6.8 Hz, 2H), 8.02 (d, J = 6.4 Hz, 1H), 9.19 (s, 1H), 12.56 (bs. 1H).

<2 Al o] 14>
(28,3R)-2-((R)-4-((3R,5S,7R,8R,9S, 108, 13R, 14S,17R)-3,7-T] &} o] =& X -10,13-T]
W €l AL H] 7} 8} o] = 2 1H-ALo] S 2 #H Ea] o FE #l-17-) H §rol ] 1)-3-v &l
?ﬂ%é}ﬂ xﬂ& (CDCA-Ile)

EDC NMM 0 15 % wh NaOH “ N OH
H
j%, — o !
HO™ o—; HO™ OH HO o

%%%7‘& Chenodeoxycholic acid (200 mg, 0.509 mmol) 2} L-Isoleucine Methyl
ester hydrochloride (110 mg, 0.611 mmol), N-Methylmorpholine (NMM) (0.916
mmol) dry DCM 5mL ©] ¥ <21t} o] 3
1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide (EDC) (0.764mmol)& F7}3} 31,
Ao 19] 313 E 3 22 o g F3HA & Ao WTh206mg, 78%). Protection
H F32 AAsH] #138 F2HA (50 mg, 0.096 mmol)E Ethanol 4.5mL ©l] ¢
sodium hydroxide 15% w/v 3mL & ¥ 31 30% &< vE-§- 28 3}l th o] F 2 A] 4
19] 8}3&E 3} FLU3HA © 1.5 3} (deprotection)E 7 & 5Fo] & F 332 (A Al o
14; CDCA-lle)& =533 th(44 mg, 90%).

(25,3R)-2-((R)-4-((3R,5S,7R,8R,95,10S,13R,14S,17R)-3,7-dihydroxy-10,13-dimeth
yl-hexadecahydro- 1H-cyclopenta[a]phenanthren-17-yl)pentanamido)-3-methylpentano
ic acid; '"H-NMR (400 MHz, DMSO-d6) 6 = 0.55 (s, 3H, CH3), 0.64-0.92 (m, 13H),
1.04-1.28 (m, 8H), 1.29-1.50 (m, 7H), 1.59-1.85 (m, 6H), 1.87-1.94 (m, 1H), 1.96-2.10
(m, 2H), 2.14-2.26 (m, 2H), 3.13-3.23 (m, 1H, CH), 3.59-3.65 (m, 1H, CH), 4.10 (t, J
=4.2 Hz, 1H, CHCHCH3CH2), 4.12 (s, 1H, OH), 4.31 (s, 1H, OH), 7.90 (d, ] =9.1
Hz, 1H, NH). 12.47 (bs, 1H, COOH).

<2 A4 15>
(S)-2-((R)-4-((3R,5S,7R,8R,9S,10S,13R, 14S,17R)-3,7- 1‘4 8}01 T 5 A]-10,13-v] W & -
8l A}el|7b sk o] 1= 2. 1H-AFo] & 2 EHa) ol E 2-17-9)# gho}u] 1) 3.0 W i g

Aol Az (CDCA-Val)

o
“. EDc NI 15 % Wiv NaOH “ g oM
“ohcn TTTEoR : <
fi ]
HO™ "“OH HO S o

—Ef‘t%}%él Chenodeoxycholic acid (200 mg, 0.509 mmol)<} L-Valine Methyl ester
hydrochloride (102 mg, 0.611 mmol), N-Methylmorpholine (NMM) (0.916 mmol)-&-
dry DCM 4mL ©l # <1t} o] % 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide
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[342]

[343]
[344]

[345]

[346]

[347]

[348]
[349]

(EDC) (0.764mmol)E F7FataL, A o] 19] shghEa 42 W os SAE
A o] W T}(199 mg, 77%). Protection ¥ %2 A A7 938 514 (50mg,
0.099mmol)E- Ethanol 4.6mL ©l] +¢] sodium hydroxide 15% w/v 3.1mL & Y 31
30% &2t vEg & el o] & A Ao 19 st§HE T s 2R S}
(deprotection)E 7l &t &5 3}3E (A A4 15; CDCA-Val)S 553+ tH45
mg, 87%).
(S)-2-((R)-4-((3R,5S,7R,8R,9S,108,13R,1485,17R)-3,7-dihydroxy-10,13-dimethyl-he
xadecahydro-1H-cyclopenta[a]phenanthren-17-yl)pentanamido)-3-methylbutanoic
acid; "TH-NMR (400 MHz, DMSO-d6) 6 = 0.59 (s, 3H, CH3), 0.77-0.92 (m, 13H),
1.03-1.27 (m, 9H), 1.28-1.51 (m, 8H), 1.59-1.84 (m, 7H), 1.86-1.95 (m, 1H), 1.99-1.21
(m, 1H), 2.12-2.26 (m, 2H), 3.11-3.23 (m, 1H, CH), 3.58-3.65 (m, 1H, CH), 4.11 (s,
1H, OH), 4.14 (t, J =7.2 Hz, 1H, CHCHCH3CH2), 4.31 (s, 1H, OH), 7.91 (d, J = 8.8
Hz, 1H, NH). 12.46 (bs, 1H, COOH).

<A A 16>
(S)-2-((R)-4-((3R,5S,7R,8R,9S,108,13R, 14S,17R)-3,7- V] 3} 0] =5 A]-10,13-1] v & -
S ALd) 7}st o] =2 -1H-ALo| 2 # e a])d] G E #Al-17-2)dl gho} ] 12)-3-(1H-91 &-
3-ehHx 2 3k4ke] A2 (CDCA-Trp)

a 7\
4 \ {
EDC oMAR 7 NN 18 % NaOH ""' \/ﬁ\’ N
“’ N NH N [ NN o
A mlc . : [ » Fon 0 ! [+
Ho oH e & ‘e 1
SN HOS o

< 9E-2 Chenodeoxycholic acid (50 mg, 0.127 mmol)} L-Tryptophan methyl
ester hydrochloride (39 mg, 0.152 mmol)& dry DCM 3 mL ©] =<1t} o] &
1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide (EDC) (0.153 mmol)& 57}3} a1,

21 A 01] 19] 3}3E -2 WH o2 F A (50 mg, 66%)E ST} Protection ¥
FE& A A A8l F A (50 mg, 0.084 mmol)E Ethanol 9 mL ¢l <] sodium
hydroxide 15% w/v 6 mL 2 {31 30% &<t k-3 73 a3}, o] 3 A A o] 19]
aHehE 7 & A8kl 2 H 23} (deprotection) S X A sko] & 3= (A9 16;
CDCA-Trp)2 453 A tH(26 mg, 53%).

'H-NMR (500 MHz, DMSO-d6)d = 0.56 (s, 3H), 0.81-0.90 (m, 8H), 0.91-1.36 (m,
14H), 1.41-1.64 (m, 4H), 1.65-1.82 (m, 2H), 1.92-2.00 (m, 1H), 2.04-2.11 (m, 1H),
2.94-3.00 (m, 1H), 3.11-3.16 (m, 1H), 3.34-3.39 (m, 1H), 3.77 (bs, 1H), 4.19 (bs, 1H),
4.37-4.44 (m, 1H), 4.47 (d, J = 3.6 Hz, 1H), 6.94-6.98 (m, 1H), 7.03-7.07 (m, 1H),
7.10-7.12(m, 1H), 7.31 (d, J = 6.4 Hz, 2H), 7.51 (d, J = 6.4 Hz, 2H), 8.01-8.06 (m,
1H), 10.83 (s, 1H), 12.59 (bs, 1H).

<A Al 17>
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[350]

[351]

[352]

[353]
[354]

(S)-2-((R)-4-((3R,5S,7R,8R,9S,10S,13R, 14S,17R)-3,7- 1] 3} 0] =5-A]-10,13-1] v & -
AL 7hslo] B 2-1H-AFo] Z 2 EHa] o F E #l-17-) H gro} v &2)-3-(4-8f o] =
i/ﬂ ¥ )z 232k e] Al 2 (CDCA-Tyr)

PR

%122 Chenodeoxycholic acid (100 mg, 0.255 mmol)2} L-Tyrosine methyl ester
hydrochloride (71 mg, 0.306 mmol)Z dry DCM 3 mL ol 581t} o] 3
1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide (EDC) (0.153 mmol)& F=7}3} a1,
AT e 19] 313t} g2 W o7 F=7HA| (123 mg, 85%)E A ST} Protection
RS AAS ] Al T A (50 mg, 0.088 mmol)E- Ethanol 9 mL ©l] ¢
sodium hydroxide 15% w/v 6 mL & @31 304 FoF k-8 218 &1t} o] &

2 Al o 12] 31353} FLEHA ELEEQ (deprotection) & 71 8 &lo] &% 3} 3H&
(A A4 17; CDCA-Tyr) S 53} tH27 mg, 57%).

'H-NMR (500 MHz, DMSO-d6)6 = 0.58 (s, 3H), 0.80-0.91 (m, 6H), 0.91-1.49 (m,
16H), 1.52-1.83 (m, 6H), 1.85-2.00 (m, 2H), 2.02-2.10 (m, 1H), 2.14-2.23 (m, 1H),
2.67-2.73 (m, 1H), 2.86-2.92 (m, 1H), 3.13-3.22 (m, 1H), 3.62 (s, 1H), 4.12 (d, /=24
Hz, 1H), 4.24-4.30 (m, 1H), 4.32 (d, J =4 Hz, 1H), 6.62 (d, J = 6.8 Hz, 2H), 6.99 (d, J
= 6.8 Hz, 2H), 8.01 (d, /= 6.4 Hz, 1H), 9.19 (s, 1H), 12.58 (bs, 1H).

st7] 3 1ol AAlel] 1WA 179] 3hekr22S YERH A
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[355] [3:1]

A AT
1 10
(LCA-Ile (DCA-Ile
) )
2 11
(UDCA-I (DCA-Va
le) )]
3 12
(UDCA- (DCA-Tr
Val) p)
4 13
(UDCA- (DCA-Ty
Trp) r)
5 14
(UDCA- (CDCA-I1
Tyr) e)
6 15
(CA-Ile) (CDCA-
Val)
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7 16 ' 7
(CA-Val) (CDCA-T . o .

[356]
[357]

[358]

[359]

[360]

8 17 . [ﬂi oM
(HDCA-I (CDCA-T AL
Ie) yr) | L}fg " d
RBopn
u@*"@“ i
9
(HDCA-
Val)

<A Al 4 18>
2-((S)-2-((R)-4-((3R,5R,8R,9S,10S,13R,14S,17R)-3-3} o] =& A]-10,13-t] | & - A}
t7}8to] = 2-1H-Ato] € Z A EHal s G E A-17- L) A ol n| &)-3-H & F-golw]|
E)o A EALY] A% (LCA-Val-Gly)

% o o %,
N | W H - - g N B =
I e bi/N"\{D\ ELC,HOB u‘ o H x,i 15 9w MaOH “‘ N M, \/g
g Ry o] & EA Y (] jale ] = & a1
; 3R I H | 7t
HeS Y ) HE )

H

%92 Lithocholic acid-Val (100 mg, 0.210 mmol)¢} L-Glycine Methyl ester
hydrochloride (0.252 mmol), 1-hydroxybenzotriazole hydrate (0.252 mmol)< dry
DCM 3mL ©f] %<%1t}. o] 2 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide (EDC)
(0.252 mmol) & F7kskar, AAlell 19] 3}t 2 Wi o s S &

A o W TH(110 mg, 95%). Protection ¥ & Al #138}7] Y8l F3FA] (50 mg, 0.091
mmol)E- Ethanol 5 mL ¢l] < ¢{ sodium hydroxide 15% w/v 3 mL < % 31 30% &9
HES 3 shglut. o] % A Ao 1] 3HeHE 3t T LS| 2R 3 3} (deprotection) S
A&y ste] 2 F 313HE (A A o 18; LCA-Val-Gly)2 45313 th(38 mg, 79%).
2-((S)-2-((R)-4-((3R,5R,8R ,9S,108S,13R,14S5,17R)-3-hydroxy-10,13-dimethyl-hexade
cahydro-1H-cyclopenta[a]phenanthren- 17-yl)pentanamido)-3-methylbutanamido)aceti
¢ acid; 'H-NMR (400 MHz, DMSO-d6) & = 0.60 (s, 3H, CH3), 0.79-0.90 (m, 13H),
0.97-1.08 (m, 4H), 1.12-1.24 (m, 6H), 1.27-1.39 (m, 7H), 1.46-1.55 (m, 2H), 1.57-1.70
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[361]
[362]

[363]

[364]

[365]

[366]

[367]

[368]

[369]

(m, 3H), 1.73-1.84 (m, 2H), 1.90-2.06 (m, 3H), 2.16-2.24 (m, 1H), 3.67 (d,J = 16.24
Hz, 1H, CH), 4.16 (t,J =7.62 Hz, 2H, CH2), 4.45 (s, 1H, OH), 7.82 (d, ] = 8.44 Hz,
1H, NH), 8.12 (s, 1H, NH).

<A Ao 19>
(S)-2-((S)-2-((R)-4-((3R,5R,8R,9S,108,13R,14S,17R)-3-3} 0] = & A]-10,13-t] v & -
AL H| 74} o] E 2-1H-Ato] E 2 W EHa] ¥ G EJ-17- ) A ot =)-3-v D - &
ofn| &= ) T 2 @4 A Z (LCA-Val-Ala)

s DALY - o A
. t@ ey = S Pz = 5B g

%24 Lithocholic acid-Val (50 mg, 0.105 mmol)<} L-Alanine Methyl ester
hydrochloride (0.126 mmol), 1-hydroxybenzotriazole hydrate (0.126 mmol)<- dry
DCM 3 mL ©f] %<1t} ©]% 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide (EDC)
(0.126 mmo)E F7tstaL, A Ao 19] s}et& 3 F& Wi o= FA &

Ao Wi th(43mg, 81%). Protection ¥ F4--2 A| 71 517] 3l 5-7HA (33mg, 0.058
mmol)E Ethanol 3 mL ¢ ¥ ¢] sodium hydroxide 15% w/v 2 mL & Y 31 30+ &<t
Hb-S- 718 3FGit). ol & A Ao 19] 8323 A3 & 2.3 3} (deprotection) &
W3 ate] HE 32 (A A 9 19; LCA-Val-Ala)S 553121 tH26.5 mg, 83%).

(S)-2-((S)-2-((R)-4-((3R,5R,8R,98,108,13R, 14S,17R)-3-hydroxy-10,13-dimethyl-he
xadecahydro-1H-cyclopenta[a]phenanthren-17-yl)pentanamido)-3-methylbutanamido)
propanoic acid; 'H-NMR (400 MHz, DMSO-d6) 6 = 0.59 (s, 3H, CH3), 0.79-0.91 (m,
13H), 0.97-1.21 (m, 10H), 1.24-1.38 (m, 10H), 1.45-1.56 (m, 2H), 1.58-1.70 (m, 3H),
1.73-1.84 (m, 2H), 1.86-1.96 (m, 2H), 1.97-2.06 (m, 1H), 2.14-2.24 (m, 1H), 4.10-4.23
(m, 2H, CHCH3, CH), 7.80 (d, J = 8.88 Hz, 1H, NH), 8.23 (d, J = 6.04 Hz, 1H, NH),
12.47 (bs, 1H, COOH).

<A A o 20>
(S)-2-((S)-2-((R)-4-((3R,5R,8R,9S,10S,13R,14S,17R)-3-3} ©] == 2] -10,13-T] v & -
ALY 7} o] = 2-1H-Ato] E Z F EHald G E A-17-Q)H gtoln] £)-3-w D H- &
o}n] E) 3-v g g4k 9] A = (LCA-Val- Val)

@. "%; o __Fooion a. I ’N‘ o e Jﬁwy{ﬁ bz«

T o § ElGH o i o
o fe0g < BE Ry
HO™ ™ 1

= 9-&E4 Lithocholic acid-Val (50 mg, 0.105 mmol)$} L-Valine Methyl ester
hydrochloride (0.126 mmol), 1-hydroxybenzotriazole hydrate (0.126 mmol)<- dry
DCM 3 mL ol =<1t} o] % 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide (EDC)
(0.126 mmol)& F=7}3}Fa1, A A of 19] §}3LU W} EEHHoR FAE
o o] Wth(59 mg, 95%). Protection ¥ - A A7) 98 744 (50 mg, 0.085
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[370]

[371]
[372]

[375]

[376]
[377]

mmol)E Ethanol 2 mLol| % ¢] sodium hydroxide 15% w/v 2 mL & ¥ 31 304 &St
S 18l st o] A Ao 19] 3}3E 7 5 A Al B H &3} (deprotection) S
A gYste] ZE 32 (A A o 2; LCA-Val-Val)2 =533 TH40 mg, 82%).

(S)-2-((S)-2-((R)-4-((3R,5R,8R,98,108,13R,14S,17R)-3-hydroxy-10,13-dimethyl-he
xadecahydro-1H-cyclopenta[a]phenanthren-17-yl)pentanamido)-3-methylbutanamido)-
3-methylbutanoic acid; 'H-NMR (400 MHz, DMSO-d6) & = 0.59 (s, 3H, CH3),
0.79-0.90 (m, 19H), 0.97-1.23 (m, 10H), 1.27-1.38 (m, 7H), 1.45-1.54 (m, 2H),
1.58-1.70 (m, 3H), 1.73-1.83 (m, 2H), 1.88-1.96 (m, 2H), 1.99-2.08 (m, 2H), 2.14-2.23
(m, 1H), 4.08 (dd, J = 7.72, 5.80 Hz,1H, CH), 4.24 (t, ) = 8.20 Hz, 1H, CH), 4.45 (s,
1H, OH), 7.81 (d, J = 8.80 Hz, 1H, NH), 7.90 (d, J = 8.00 Hz, 1H, NH), 12.56 (bs, 1H,
COOH).

<A Al 4o 21>
(S)-2-((S)-2-((R)-4-((3R,5R,8R ,9S,108,13R,14S,17R)-3-3} 0] = & A]-10,13-t] v & -
A rtg|7heto] E Z-1H-Ato]| S Z A Ea) ¥ G EA-17-9) A ol ] &)-3-W g F- &
ofr] 2)-3-H| @ F- ol n| 2)-4-H d A g4ko] A Z (LCA-Val-Leun)

%, o 3 4
H - B s
: o N o % i
o S SR o W e
. d ¥ :

f 5 o 3 EIH g a 3 I
A i },, fi
o e et
Hor b ) W

=4 Lithocholic acid-Val (100 mg, 0.210 mmol)$} L-Leucine Methyl Ester
Hydrochloride (0.252 mmol), 1-hydroxybenzotriazole hydrate (0.252 mmol)< dry
DCM 3 mL °f] 55 <1t} o] % 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide (EDC)
(0.252 mmo)E F7hstaL, A Ao 19 3}eh&E 3 F& W o= FHA| &

A o] W TH(109 mg, 82%). Protection ¥ -2 A A &8F7] Y8 % 1HA| (50 mg, 0.08
Immol)E Ethanol 3 mL ¢l] %] sodium hydroxide 15% w/v 2 mL & % 3l 30
T2t RES 3 BT, o] F A Al o] 19] 3}5tE 7 T USHA E RT3}
(deprotection) & %l dJalo] H & 3}3FE (A A4 21; LCA-Val-Leu) S

53 2 HH40 mg, 85%).

(S)-2-((S)-2-((R)-4-((3R,5R,8R,95,10S,13R, 14S,17R)-3-hydroxy-10,13-dimethyl-he
xadecahydro-1H-cyclopenta[a]phenanthren-17-yl)pentanamido)-3-methylbutanamido)-
4-methylpentanoic acid; 'H-NMR (400 MHz, DMSO-d6) & = 0.60 (s, 3H, CH3),
0.79-0.91 (m, 19H), 0.96-1.23 (m, 10H), 1.27-1.39 (m, 7H), 1.45-1.54 (m, 4H),
1.58-1.70 (m, 4H), 1.73-1.83 (m, 2H), 1.87-1.96 (m, 2H), 1.99-2.09 (m, 1H), 2.12-2.22
(m, 1H), 4.16 (q, J = 7.33 Hz, 2H, CH, CHCH?2), 4.45 (bs, 1H, OH), 7.79 (d, ] = 8.84
Hz, 1H, NH), 8.07 (d, J = 7.04 Hz, 1H, NH), 12.52 (bs, 1H, COOH).

<A A4 22>
(2S,3R)-2-((S)-Z-((R)-4-((3R,5R,8R,9S,1()S,13R,14S,17R)-3-‘75]- I R=R-| -10,13-“4
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[378]

[379]

[380]

[381]
[382]

[383]

[384]

[385]

W 2. AL 7} 8} o] 2 -1H- Aol S 2 H EHal#H| G E A-17-¢) H ghopv] &)-3-H E
F-goln &)-3-v & A g4t e] 2| & (LCA-Val-lle)

, o o, o o o,
) A . ] o= 5 % H o oo
@. ﬂ{oﬂ . g EDCHOBY a’ N ] \(40 15 B wiv NeOH H{N\%
Fy & 13 i & ¥ P P! T4,
" i "‘7 SR ,\f
" s e
" n el H O & ]

%124 Lithocholic acid-Val (100 mg, 0.210 mmol)<} L-Isoleucine Methyl ester
hydrochloride (0.252 mmol), 1-hydroxybenzotriazole hydrate (0.252 mmol)< dry
DCM 3 mLel| %<1t} o] 2 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide (EDC)
(0.252 mmol)E F7}star, A Ao 19] 3}&E3 g2 WHo g A E
Ao (121 mg, 82%). Protection ¥ -2 Al A 817 98l FHA| (50 mg, 0.083
mmol)E Ethanol 3 mLol| % ¢] sodium hydroxide 15% w/v 2 mL -2 ¥ 31 30 &%
8- 218 st o] A Ao 19] 3}3E 7 5 A Al B H 53] (deprotection) S
A gYste] 2E 32 (A A o 22; LCA-Val-lle)S 553 TH37 mg, 75%).

(2S,3R)-2-((S)-2-((R)-4-((3R,5R,8R,95,108,13R, 14S,17R)-3-hydroxy-10,13-dimeth
yl-hexadecahydro-1H-cyclopenta[a]phenanthren-17-yl)pentanamido)-3-methylbutana
mido)-3-methylpentanoic acid; 'H-NMR (400 MHz, DMSO-d6) 6 = 0.60 (s, 3H, CH3),
0.80-0.89 (m, 19H), 0.97-1.23 (m, 13H), 1.28-1.38 (m, 7H), 1.45-1.55 (m, 2H),
1.57-1.70 (m, 3H), 1.71-1.83 (m, 3H), 1.87-1.96 (m, 2H), 1.99-2.08 (m, 1H), 2.13-2.22
(m, 1H), 4.11 (t, J =7.12 Hz, 1H, CH), 4.23 (t,J =7.76 Hz, 1H, CH), 4.46 (d, ] = 4.52
Hz, 1H, OH), 7.80 (d, ] = 8.72 Hz, 1H, NH), 7.92 (d, ] = 8.40 Hz, 1H, NH), 12.54 (bs,
1H, COOH).

<A Al 4] 23>
(S)-2-((S)-2-((R)-4-((3R,5R,8R,9S,108,13R,14S,17R)-3-3} 0] =& A]-10,13-t] v & -
A ALg 7}hslo] =2 -1H-Ao| E 2 A EHald G E A-17-) A ol v &)-3-W & F- g
ohr] &)-4-(v| & E] ) F- &4t ] A= (LCA-Val-Met)

e
Y P § w P o S
' i 0o e i N / T
9. HKOH + MZN’QC\ FRiost 0. ﬂgw% 15 8 i NisGH 9. m%w%

: P © G 1 2 S i EiGH S ey o &

" H \} 7t \?

HO™ o . o
v i S, H g,

<& 4 Lithocholic acid-Val (100 mg, 0.210 mmol)$} L-Methionine methyl ester
hydrochloride (0.252 mmol), 1-hydroxybenzotriazole hydrate (0.252 mmol)< dry
DCM 3 mLel| =21t} o] % 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide (EDC)
(0252 mmo)E F7F3far, A Al ¢ 19] 3t Ed g o= FAE
A o W TH(100 mg, 79%). Protection ¥ -2 A A 8}7] &l F1+A] (40 mg, 0.066
mmol)E Ethanol 2 mL ¢l ¢ sodium hydroxide 15% w/v 1 mL < ¥ 31 304 &<F
Hb-S 8 sheltt. o] = A Al o 19] 3}3t= 2 5 Y etAl & H 338} (deprotection) &
A gPste] 2 F 31gHE (A A] o] 23; LCA-Val-Met)S 5531 tH31 mg, 79%).

(S)-2-((S)-2-((R)-4-((3R,5R,8R,98,10S,13R, 14S,17R)-3-hydroxy-10,13-dimethyl-he
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[386]
[387]

[388]

[389]

[390]

[391]
[392]

xadecahydro-1H-cyclopenta[a]phenanthren-17-yl)pentanamido)-3-methylbutanamido)-
4-(methylthio)butanoic acid; 'H-NMR (400 MHz, DMSO-d6) & = 0.60 (s, 3H, CH3),
0.80-0.90 (m, 13H), 0.96-1.23 (m, 11H), 1.28-1.38 (m, 7H), 1.28-1.38 (m, 7H),
1.46-1.71 (m, 5H), 1.74-1.96 (m, 6H), 2.00-2.10 (m, 5H), 2.12-2.21 (m, 1H), 4.14 (t,J
=7.86 Hz, 1H, CH), 4.21-4.29 (m, 1H, CHCH2), 4.46 (d, ] = 3.68 Hz, 1H, OH), 7.82
(t,J=8.26 Hz, 1H, NH), 8.19 (dd, J = 27.68, 7.72 Hz, 1H, NH), 12.64 (bs, 1H,
COOH).

<A Al o 24>
(S)-2-((S)-2-((R)-4-((3R,5R,8R,95,108,13R,14S,17R)-3-3} ] =& A]-10,13-t] W & -
A A 718 o] = Z-1H-ALo]| S Z H EHalH G E d-17-) A gholn| =)-3-w & H-&F
oln] &)-3-3 d T 2 @4t 9] A & (LCA-Val-Phe)

ﬁ. K R H;N$ Epc.Hoat “. {ﬁi o s eon O ﬁ%:ﬁ\’g\ﬁ
HO™ ‘ﬁ TR N T a ¢ .

=4 Lithocholic acid-Val (100 mg, 0.210 mmol)ﬂ- L-Phenylalanine Methyl
ester hydrochloride (0.252 mmol), 1-hydroxybenzotriazole hydrate (0.252 mmol)<
dry DCM 3 mLe°l| %<1}, o] % 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide
(EDC) (0.252 mmol)E F7}38}ar, A Aol 19] 3}3H23 g Wi o g FA =
o} Wi thH(119 mg, 89%). Protection ¥ 3-8 | 7317 Y&l 53+ (50 mg, 0.076
mmol)E Ethanol 5 mL ¢l] %] sodium hydroxide 15% w/v 3 mL < 31 303 &<F

HE-S 7 &) 3FSlt), o] 3 A A4 19] 813t =3} T A3 & H 3 3} (deprotection) &
A gPslo] 2 F 3152 A] o] 24; LCA-Val-Phe) & 55 3F 1 tH(33.2 mg, 69%).

(S)-2-((S)-2-((R)-4-((3R,5R,8R,98,108,13R,14S,17R)-3-hydroxy-10,13-dimethyl-he
xadecahydro-1H-cyclopenta[a]phenanthren-17-yl)pentanamido)-3-methylbutanamido)-
3-phenylpropanoic acid; 'H-NMR (400 MHz, DMSO-d6) 6 = 0.59 (s, 3H, CH3),
0.75-0.90 (m, 13H), 0.97-1.09 (m, 4H), 1.10-1.25 (m, 6H), 1.27-1.38 (m, 7H),
1.46-1.54 (m, 2H), 1.56-1.70 (m, 3H), 1.73-1.83 (m, 2H), 1.87-2.03 (m, 3H), 2.88 (q, J
=7.65 Hz, 1H, CH3), 3.02 (q, ] = 6.37 Hz, 1H, CH3), 4.16 (t, ] = 8.20 Hz, 1H, CH),
4.38 (q, J =7.19 Hz, 1H, CHCH2), 4.46 (d, ] =4.40 Hz, 1H, OH), 7.16-7.27 (m, 5H,
Ar), 7.73 (d, ] =9.28 Hz, 1H, NH), 8.18 (d, ] = 8.60 Hz, 1H, NH), 12.68 (bs, 1H,
COOH).

<A Ao 25>
(S)-2-((S)-2-((R)-4-((3R,5R,8R,9S,10S,13R,14S,17R)-3-3} 0| =5 2] -10,13-t] H| & -
Al 7Fslo] ER-1H-ALo] S Z HEHals G E d-17-Q)H ghopn] &)-3-w & H- g
oln] £)-3-(1H-2 &-3-¢) Z 2 #4ke] A Z (LCA-Val-Trp)
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[393]

[394]

[395]

[396]
[397]

[398]

[399]

[400]

%, & %, o
s ”
N & N,
’ ggim Ho | ERGHOR “ H Ed o 158 Wiy NaOH “ " \/!%
. - P = Ty mwvien 7 -
‘ A ¢ o, Ho™ i ! & For [Z a " =
" HiN . i bk B 3
Ho T

%24 Lithocholic acid-Val (100 mg, 0.210 mmol)} L-Tryptophan Methyl Ester
Hydrochloride (0.252 mmol), 1-hydroxybenzotriazole hydrate (0.252 mmol)<- dry
DCM 3 mL ©f] %<1t} ©]% 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide (EDC)
(0.252 mmol)E F7Fstar, A A d] 19] 2} =3} g2 o s S =
A o WTh(134 mg, 94%). Protection & -2 A 73171 Y3l &34 (50 mg, 0.073
mmol)E Ethanol 2 mL ¢l %] sodium hydroxide 15% w/v 1 mL < %31 303 & <F
Hh-S 3 3Foi Tt o] % A A o 19] 3327} & U B H & 38} (deprotection) S
&P sto] FE 3}5HE(A Al o] 25; LCA-Val-Trp)S =538 tH(38.6 mg, 80%).

(S)-2-((S)-2-((R)-4-((3R,5R,8R,98,108,13R,148S,17R)-3-hydroxy-10,13-dimethyl-he
xadecahydro-1H-cyclopenta[a]phenanthren-17-yl)pentanamido)-3-methylbutanamido)-
3-(1H-indol-3-yl)propanoic acid; 'H-NMR (400 MHz, DMSO-d6) 6 =0.58 (s, 3H,
CH3), 0.78-0.90 (m, 13H), 0.97-1.22 (m, 10H), 1.26-1.39 (m, 7H), 1.44-1.54 (m, 2H),
1.56-1.70 (m, 4H), 1.72-1.83 (m, 2H), 1.88-2.02 (m, 2H), 2.13-2.23 (m, 1H), 3.02 (q, J
=7.28 Hz, 1H, CH2), 3.14 (q, ] =7.13 Hz, 1H, CH2), 4.20 (t, ] = 7.36 Hz, 1H, CH),
4.45 (m, 2H, OH, CH), 6.96 (t, J = 7.28 Hz, 1H, Ar), 7.05 (t, ] =7.08 Hz, 1H, Ar), 7.16
(s, 1H, Ar), 7.31 (d, ] =8.24 Hz, 1H, Ar), 7.51 (d, ] =8.24 Hz, 1H, Ar), 7.75 (d, ) =
8.24 Hz, 1H, NH), 10.85 (s, 1H, NH), 12.55 (bs, 1H, COOH).

<A A4 26>
1-((S)-2-((R)-4-((3R,5R,8R,98,10S,13R,14S,17R)-3- 3} o] == 1] -10,13-T] o & - A}
H 7} sl o] E2-1H-At o] E 2 HEHalH G E 9-17-Q) A ol v £).3-1 & e} = )
¥ £ d-2-7t2 54419 A = (LCA-Val-Pro)

% 2N % D 'r," o
u. W%ﬁn . ) J EDCHOBE 0’ M{N 15.% wiy NeOH ’ \/«ﬁ{w
A [+ Hig =z 1 #HeM @ & &
H A " E3

=4 Lithocholic acid-Val (70 mg, 0.147 mmol)$} L-Proline Methyl Ester
Hydrochloride (0.176 mmol), 1-hydroxybenzotriazole hydrate (0.176 mmol)< dry
DCM 2 mL ©f] %<1t} o] % 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide (EDC)
(0.176 mmol)& F=7}skaL, A Aldl 19] 3pgtaa & WH R S &
A o] Wi th(66 mg, 76%). Protection ¥ -2 A| A 51| 98] 5 7HA| (50 mg, 0.085
mmol)E Ethanol 2 mL ¢l] %] sodium hydroxide 15% w/v 2 mL < % 31 30% &9F
HE-g 7 &) 3FSl T}, o] 3 A A4 19] 813t=3} T A3 € H 3 3} (deprotection) &
23 slo] HF 3135 (A A o 26; LCA-Val-Pro)S 53131 tH25 mg, 52%).

1-((S)-2-((R)-4-((3R,5R,8R ,9S,108,13R,14S5,17R)-3-hydroxy-10,13-dimethyl-hexade
cahydro-1H-cyclopenta[a]phenanthren-17-yl)pentanamido)-3-methylbutanoyl)pyrrolid
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[401]
[402]

[403]

[404]

[405]

[406]

[407]

[408]

[409]

ine-2-carboxylic acid; 'H-NMR (400 MHz, DMSO-d6) 6 = 0.59 (s, 3H, CH3),
0.80-0.93 (m, 13H), 0.97-1.22 (m, 10H), 1.27-1.38 (m, 7H), 1.46-1.71 (m, SH),
1.73-2.02 (m, 7H), 2.07-2.20 (m, 2H), 3,31-3.40 (m, 1H), 1.46-1.71 (m, 5H), 3.56 (q,J
=7.29 Hz, 1H, CH2), 3.81 (q, J =7.64 Hz, 1H, CH2), 4.20 (s, 1H, CH), 4.27 (t,J =
8.74 Hz, 1H, CH), 4.66 (bs, 1H, OH), 8.04 (d, J = 8.28 Hz, 1H, NH).

<A 27>
(S)-3-3} o] == A]-2-((S)-2-((R)-4-((3R,5R,8R,9S,10S,13R,14S,17R)-3- 3} o] == A] -
10,13-t] W &- & A} §| 7} 3} o] E 2 -1H-A}o] S Z H EHal ¥ G E #-17-Y) F ghol 1|
T)-3-v g Behopn] =)= 2 @Ake] A Z (LCA-Val-Ser)

%, o *, o &,
[ : 44 o ) Ho g N - Hooon
@’ i o o EDC.HOBE @’ i N\"i 15 %% iy NpOH “. N N\";\
¢ ) o HN ~ 9 T 4§ o ECH 2 LR o3
H i Nom : o
HEY [ O HO &

%24 Lithocholic acid-Val (100 mg, 0.210 mmol)<} L-Serine Methyl Ester

Hydrochloride (0.252 mmol), 1-hydroxybenzotriazole hydrate (0.252 mmol)< dry
DCM 3 mL °f] %<1t} ©]% 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide (EDC)
(0.252 mmoD)E F7tstaL, A A o 19 s}t F& W o= FA &
Ao} W Th(113 mg, 91%). Protection ¥ Y-8 Al A 3t7] A8l F1HA] (40 mg, 0.069
mmol)E Ethanol 2 mL ¢l] %] sodium hydroxide 15% w/v 2 mL < %31 303 & <QF
HE-S- 718 3FGlt) ol & A Ao 19] &3t= 3 A3 & 2.3 3} (deprotection) &
71 &sle] 2 F 3H3HE (2 Al o] 27; LCA-Val-Ser)2 =53+ th(35.2 mg, 91%).

(S)-3-hydroxy-2-((S)-2-((R)-4-((3R,5R,8R,9S,108S,13R, 14S,17R)-3-hydroxy-10,13-d
imethyl-hexadecahydro- 1H-cyclopenta[a]phenanthren-17-yl)pentanamido)-3-methylbu
tanamido)propanoic acid; 'H-NMR (400 MHz, DMSO-d6) 6 = 0.60 (s, 3H, CH3),
0.79-0.91 (m, 13H), 0.97-1.24 (m, 11H), 1.27-1.39 (m, 7H), 1.45-1.70 (m, 6H),
1.73-1.85 (m, 2H), 1.88-2.07 (m, 2H), 2,17-2.26 (m, 1H), 3.58-3.70 (m, 2H), 4.18-4.27
(m, 2H), 4.45 (d, J =4.72 Hz, 1H, OH), 7.82 (d, J = 9.08 Hz, 1H, NH), 8.04 (d, ] =
7.92 Hz, 1H, NH).

<A A] o 28>
(28,39)-3-3} o] =& A]-2-((S)-2-((R)-4-((3R,5R,8R,9S,10S,13R,14S,17R)-3-5} o] =
Z21-10,13-t W E-F AL 7} 5L o] 2 -1H- Ao S 2 EHalH G E H-17-¢) A &
ot &)-3-W| & F-gholv] ) g4tk o] A& (LCA-Val-Thr)

%, [N a, & %, el
Wi " EDCHEB ‘K Ho0" an et = B ol
S : by SEEED o > T
‘e ﬁ o HyN o~ ‘e " [ A+ EOH ‘e E{ o & o
- -,
o™ ¢ i o e or
H H "

= 2E4 Lithocholic acid-Val (100 mg, 0.210 mmol)$} L-Threonine Methyl ester
hydrochloride (0.252 mmol), 1-hydroxybenzotriazole hydrate (0.252 mmol)<- dry
DCM 3 mL °f %<1t} o]F 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide (EDC)
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[410]

[411]
[412]

[413]

[414]

[415]

[416]

(0.252 mmol)E F=7}F8kar, Al 19] SHg2 3 & WH o
A o] W T}(115 mg, 93%). Protection ¥ %2 | A3} 7] 93
0.087 mmol)E Ethanol 3 mL ¢ ¥ ¢] sodium hydroxide 15% w/v 2 mL & 31 30+
SR kg X1 skt ol 5 Ao 19] 3}E I TS B R T35}
(deprotection)E 7l &l &5 3}3-5E (A Al o 28; LCA-Val-Thr)<

7539 TH50 mg, 99%).

(28,35)-3-hydroxy-2-((S)-2-((R)-4-((3R,5R,8R,9S,10S,13R, 14S,17R)-3-hydroxy-10,
13-dimethyl-hexadecahydro-1H-cyclopenta[a]phenanthren-17-yl)pentanamido)-3-meth
ylbutanamido)butanoic acid; 'H-NMR (400 MHz, DMSO-d6) & = 0.59 (s, 3H, CH3),
0.80-0.91 (m, 13H), 0.97-1.23 (m, 13H), 1.27-1.39 (m, 7H), 1.45-1.71 (m, 5H),
1.73-1.85 (m, 2H), 1.89-2.09 (m, 3H), 2,14-2.24 (m, 1H), 4.08-4.21 (m, 2H), 4.25 (q, J
=6.61 Hz, 1H, CH), 4.45 (s, 1H, OH), 4.87 (s, 1H), 7.73 (t, ] = 6.04 Hz, 1H, NH), 7.86
(t,J=6.18 Hz, 1H, NH), 12.50 (bs, 1H, COOH).

<A A4 29>
(R)-2-((S)-2-((R)-4-((3R,5R,8R,9S,108,13R,14S,17R)-3-5} o] =& 2] -10,13-t] ¥ & -
ALY 7} o] = 2-1H-Alo] E Z Fl EHa)d G E @-17-Q)H ghol ] £)-3-w D F
olu] )3 W 2R EZZ L] Az (LCA-Val-Cys)

5, o kN
" ASH - o DH
m. b o o HATU. DIPEA “' % 5 % Wi NaOH “.
e e
ﬁ B o R o~ ‘ﬁ & EtOl ) s
HE )

%%L%Ze] Lithocholic acid-Val (50 mg, 0.105 mmol)2} L-Cysteine Methyl Ester
Hydrochloride (0.126 mmol), HATU (0.126 mmol), N,N-Diisopropylethylamine
(DIPEA) (0.126 mmol)$ dry DCM 3 mL ol 521t} o] 5 2 Ao 1¢] 5}3H& 3}
2 H o2 F3HAE Ao Yith(10 mg, 17%). Protection ¥ -2 A 7 5}17]
A3l 5 ZHA (10 mg, 0.017 mmol)E Ethanol 1 mLell 9] sodium hydroxide 15%
w/v 1 mL & W3l 304 &2t vk 08 skl o] & A Af el 19 3}eh& 3
F U5 A &R 5 3} (deprotection) & 71 ko] H & 335 (A A ¢ 29;
LCA-Val-Cys)& 53t A TH(1.7 mg, 17%).

(R)-2-((S)-2-((R)-4-((3R,5R,8R,95,108,13R,148S,17R)-3-hydroxy-10,13-dimethyl-he
xadecahydro-1H-cyclopentala]phenanthren- 17-yl)pentanamido)-3-methylbutanamido)-
3-mercaptopropanoic acid; 'H-NMR (400 MHz, DMSO-d6) 6 = 0.60 (s, 3H, CH3),
0.81-0.91 (m, 13H), 0.98-1.24 (m, 10H), 1.27-1.39 (m, 7H), 1.45-1.55 (m, 2H),
1.58-1.71 (m, 3H), 1.72-1.85 (m, 2H), 1.88-2.08 (m, 3H), 2.16-2.26 (m, 1H), 2.70-2.89
(m, 2H), 4.17 (t,J = 7.44 Hz, 1H, CH), 4.32-4.38 (m, 1H, CH), 4.45 (d, J = 4.28 Hz,
1H, OH), 7.87 (d, ] =9.12 Hz, 1H, NH), 8.16 (d, ] =7.56 Hz, 1H, NH), 12.85 (bs, 1H,
COOH).
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[417]

[418]

[419]

[420]

[421]
[422]

[423]

[424]

<A A o 30>
(S)-2-((S)-2-((R)-4-((3R,5R,8R ,9S,108,13R,14S,17R)-3-3} 0] =& A]-10,13-T] v & -
Al 7Fslo]l ER2-1H-ALo] S Z HEHald G E d-17-Q)H ghopn] &)-3-w & B g
olr] &)-3-(4-8to] EE A H ) = 2 F4+ 9] A F (LCA-Val-Tyr)

7o U _\gn o ;} ot
“. 3‘ o4 ! EDF HOHL G’ 15 % wiy Nl
" ; TEen T ‘ﬁ #
.@ & TS e o

<& 4 Lithocholic acid-Val (100 mg, 0.210 mmol)g} L-Tyrosine methyl ester
hydrochloride (0.252 mmol), 1-hydroxybenzotriazole hydrate (0.252 mmol)< dry
DCM 3 mL ©f <1}, o] % 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide (EDC)
(0.252 mmo)E F7}Fa}ar, A A ¢ 19 ﬂﬂ%ﬂr e iR FUAE
Aoy ITH100 mg, 73%). Protection ¥ %2 A A 3} 7] 918 1A (45 mg, 0.069
mmol)E Ethanol 3 mL ¢l] = sodium hydroxide 15% w/v 2 mL < % 31 30% & QF

HE-S- 28 3FSl T}, o] & A A4 19] 313t 23} 5 A3 € H 5 3} (deprotection) S
2 ste] HF 31582 A o) 30; LCA-Val-Tyr)S =538 tH(33 mg, 75%).

(S)-2-((S)-2-((R)-4-((3R,5R,8R,9S5,108,13R,14S,17R)-3-hydroxy-10,13-dimethyl-he
xadecahydro-1H-cyclopenta[a]phenanthren-17-yl)pentanamido)-3-methylbutanamido)-
3-(4-hydroxyphenyl)propanoic acid; 'H-NMR (400 MHz, DMSO-d6) & = 0.60 (s, 3H,
CH3), 0.76-0.91 (m, 12H), 0.96-1.23 (m, 10H), 1.27-1.39 (m, 7H), 1.45-1.55 (m, 2H),
1.57-1.71 (m, 3H), 1.74-1.94 (m, 3H), 1.95-2.04 (m, 1H), 2.14-2.23 (m, 1H), 2.71-2.92
(m, 2H), 4.13-4.21 (m, 1H), 4.26-4.34 (m, 1H), 4.46 (s, 1H, OH), 6.62 (d, J = 6.64 Hz,
2H, Ar), 6.99 (d, ] = 6.64 Hz, 2H, Ar), 7.72 (d, J = 9.00 Hz, 1H, NH), 8.07-8.12 (m,
1H, NH), 9.20 (s, 1H, Ar-OH), 12.57 (bs, 1H, COOH).

<A A4 31>
(S)-4-0F7] 2=-2-((S)-2-((R)-4-((3R,5R 8R,9S,108,13R,14S,17R)-3- 3} 0] =5 A]-10,13
O - ALE 7} 8 o] B 2-1H-AFo] 2 2 Hl BHal 3| G E A-17- ) A & obr]| &)-3-
v g 2 E‘ro}u E)-4-S A5t Az (LCA Val-Asn)

HOP ¢ HOY .@ ” ”\ . HO™ \)I'NH?

%%L%Za] Lithocholic acid-Val (100 mg, 0.210 mmol)ﬂ- L—Asparaglne tert-butyl
ester hydrochloride (0.252 mmol), 1-hydroxybenzotriazole hydrate (0.252 mmol)<
dry DCM 1 mL °l] %<1t} o] % 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide
(EDC) (0.252 mmol)& F7}sFaL, A Al o] 19] 315123 & i o 2 A&
Aoy W Tth(117 mg, 86%). Protection ¥ -8 Xﬂ A5zl |18l 5 37HA (50 mg, 0.077
mmol)E DCM 2 mL ©f] #¢] TFA ImL & @3 ¥-& 3] 5191t TLC & &9
B4 o] glolxl o] &1 W evaporator & OI%OH &l & A 7] 3k methanol =
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o] A A A= A2 3 #HE3FA1 Column chromatography £ 83l HE
Z3ES AA ] HE st E (A A4 31; LCA-Val-Asn) S 7533 ‘3}(26 meg,

[425]

[426]
[427]

[428]

[429]

[430]

[431]
[432]

57%).

(S)-4-amino-2-((S)-2-((R)-4-((3R,5R,8R,95,10S,13R, 14S,17R)-3-hydroxy-10,13-di
methyl-hexadecahydro-1H-cyclopenta[a]phenanthren-17-yl)pentanamido)-3-methylbut
anamido)-4-oxobutanoic acid; "H-NMR (400 MHz, DMSO-d6) 6 = 0.61 (s, 3H, CH3),
0.78-0.92 (m, 13H), 0.97-1.27 (m, 11H), 1.30-1.41 (m, 5H), 1.45-1.55 (m, 3H),
1.57-1.67 (m, 2H), 1.71-1.85 (m, 3H), 1.87-2.04 (m, 3H), 2.18-2.27 (m, 1H), 2.38-2.57
(m, 2H) 4.16 (dd, J = 8.66, 6.74 Hz, 1H, CH), 4.40 (d, ] = 6.49 Hz, 1H, OH), 4.88-4.98
(m, 1H, CH), 6.91 (s, 1H, NHH), 7.45 (s, 1H, NHH), 7.83 (d, J = 8.96 Hz, 1H, NH),
7.99 (s, 1H, NH), 12.53 (bs, 1H, COOH).

<A Al ¢ 32>
(S)-5-0F1] :=-2-((S)-2-((R)-4-((3R,5R,8R,9S,108,13R,14S,17R)-3- 3} o] == A]-10,13
-O W d- AL 7} o] = 2-1H-ALo] E 2 Fl EHa] ¥ F E 9l-17-Q) A gho}n]| &)-3-
| %%E‘ro}u] )-5- ek A= (LCA-Val-Gln)

4, 6
’§ a NH, { ,.é: -
N

_eocuon “ L 0 Hy-H

. b \/{« g
O Cfift oGt

o Ho® Ho 0

4y

%%‘% Z Lithocholic acid-Val (100 mg, 0.210 mmol)g]r L-Glutamine tert-Butyl
ester hydrochloride (0.252 mmol), 1-hydroxybenzotriazole hydrate (0.252 mmol)<
dry DCM 3 mL / DMF 1 mL ol 21t} o] &
1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide (EDC) (0.252 mmol)E F7}5} 2L
A Aol 19] 5= Z2 HH o R A& Aol Wlth(126 mg, 91%). Protection
H RE-S A A 3] el F7HA (60 mg, 0.083 mmol)S DCM 2 mL ©f &1 TFA
I mL & ¥al g3 38 sk Qlch TLC 2 &% B4 o] glofxd Zlo] gel=d
evaporatorE ©|-&3| & v & A A 8} 3L methanol & =] A A Ad= A& 3
HEE-3} 51 Column chromatography & &3l Hb-§- 3123 A A8t &
3132 (A Al ¢ 32; LCA-Val-Gln)S 5539 tH26 mg, 57%).

(S)-5-amino-2-((S)-2-((R)-4-((3R,5R,8R,9S,10S,13R,14S,17R)-3-hydroxy-10,13-di
methyl-hexadecahydro-1H-cyclopenta[a]phenanthren-17-yl)pentanamido)-3-methylbut
anamido)-5-oxopentanoic acid; '"H-NMR (400 MHz, DMSO-d6) & = 0.60 (s, 3H,
CH3), 0.78-0.90 (m, 13H), 0.97-1.24 (m, 10H), 1.27-1.39 (m, 7H), 1.44-1.70 (m, 5H),
1.71-1.83 (m, 3H), 1.87-1.99 (m, 3H), 2.05-2.16 (m, 2H), 2.18-2.29 (m, 2H), 3.32-3.41
(m, 1H), 4.05-4.28 (m, 3H), 6.78 (s, 1H), 7.26 (s, 1H), 7.74-7.84 (m, 1H), 8.14-8.25
(m, 1H), 12.46 (bs, 1H, COOH).

<A A ¢ 33>
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[433]

[434]

[435]

[436]

[437]

[438]

[439]

(S)-2-((S)-2-((R)-4-((3R,5R,8R,98,108,13R,14S,17R)-3-3} ] =5 A]-10,13-t] v & -
& abd 7k ol £ 2-1H-Ato] 2 2 A EHald B E A-17-Q) A dohr] £)-3- 9 D 7 &
o}n| _1,:_)/\/\1 Ake] A % (LCA-Val-Asp)

’, o %, £
[ MY,
a. OH o7 EDCHOBE @. i H \/g-— 15 9 Wi NaQH a. N o
O, £ & Ta jaile] i ) o &0
Hand 4 , L OH

= ‘?—i%é} Lithocholic acid-Val (100 mg, 0.210 mmol)ﬂ- L- Aspartlc acid dlmethyl
ester Hydrochloride (0.252 mmol), 1-hydroxybenzotriazole hydrate (0.252 mmol)-S
dry DCM 3 mL ©l] ¥<1t}. ©] % 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide
(EDC) (0.252 mmol)Z F7}3Far, 4 /«] o 19] 3} E T o B S =
A o] W th(93.6 mg, 72%). Protection ¥ -2 A 7 5F7] 18] & 7HA] (40 mg,
0.065 mmol)E Ethanol 3 mL ©] % ¢] sodium hydroxide 15% w/v 2 mL & 3L 30+
St kS A Sl o] & Al 19] 3HHE I T LS B 5 3}
(deprotection) & %l 8 sto] & &35 (A Al 4 33; LCA-Val-Asp)s
7539 vH36.4 mg, 95%).

(S)-2-((S)-2-((R)-4-((3R,5R,8R,95,108,13R,148S,17R)-3-hydroxy-10,13-dimethyl-he
xadecahydro-1H-cyclopenta[a]phenanthren-17-yl)pentanamido)-3-methylbutanamido)
succinic acid; 'H-NMR (400 MHz, DMSO-d6) 6 = 0.59 (d, ] = 5.04 Hz, 3H, CH3),
0.77-0.91 (m, 12H), 0.95-1.23 (m, 11H), 1.27-1.40 (m, 7H), 1.44-1.55 (m, 2H),
1.56-1.71 (m, 3H), 1.72-1.84 (m, 2H), 1.87-2.06 (m, 3H), 2.09-2.27 (m, 2H), 2.51-2.72
(m, 2H), 4.16-4.23 (m, 1H), 4.47-4.55 (m, 1H, OH), 7.76-7.85 (m, 1H, NH), 8.26 (dd,
J=22.24,8.00 Hz, 1H, NH), 12.67 (bs, 1H, COOH), 12.80 (bs, 1H, COOH).

<A Al 4 34>
(S)-2-((S)-2-((R)-4-((3R,5R,8R,9S,10S,13R,14S,17R)-3-3} o| =& 2] -10,13-t] #| & -
AL 7Lt o] = 2-1H-ALo] E 2 H EHa]# G EJ-17- L) A ol v =)-3-v & F-&
o] &) F &) 2 2] Ake] A & (LCA-Val-Glu)

) )
%, o f
: OO, Kﬂ o m—c
N Neon £06.Hos) ; . ol \./{\ e a.
prS——TY ) K
i) N V‘ﬁ H J T a
R 4 FiY
HE s H o Ho
i 2

%24 Lithocholic acid-Val (100 mg, 0.210 mmol)} Dimethyl L-Glutamate
Hydrochloride (0.252 mmol), 1-hydroxybenzotriazole hydrate (0.252 mmol)< dry
DCM 2 mL ©f] %<1t} ©]% 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide (EDC)
(0.252 mmoD)E F7tstaL, A Ao 19 shet&E a3 F& Wi o= FA &

Ao WIth(62.8 mg, 94%). Protection ¥ -8 A A1 817] 3l 51HA] (10 mg,
0.016 mmol)E Ethanol 2 mL ©| ¥ ¢] sodium hydroxide 15% w/v 1 mL & 31 30+
b kg X8 SRl o] % A Ao 19] 33 FdeH HE 3}
(deprotection)& %l 3 ato] & 3}3-E (A A 34; LCA-Val-Glu)= 58 TH9
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mg, 92%).
[440] (S)-2-((S)-2-((R)-4-((3R,5R,8R,9S5,108,13R,14S,17R)-3-hydroxy-10,13-dimethyl-he

[441]
[442]

[443]

[444]

[445]

[446]
[447]

xadecahydro-1H-cyclopenta[a]phenanthren-17-yl)pentanamido)-3-methylbutanamido)
pentanedioic acid; 'H-NMR (400 MHz, DMSO-d6) 6 = 0.59 (d, J = 3.2 Hz, 3H, CH3),
0.79-0.91 (m, 13H), 0.96-1.24 (m, 11H), 1.26-1.39 (m, 7H), 1.45-1.71 (m, SH),
1.72-1.84 (m, 3H), 1.87-2.06 (m, 3H), 2.10-2.30 (m, 3H), 4.13-4.26 (m, 3H), 4.45 (bs,
1H, OH), 7.77-7.83 (m, 1H, NH), 8.20 (dd, J =26.12, 7.48 Hz, 1H, NH), 12.15 (bs,
1H, COOH), 12.56 (bs, 1H, COOH).

<A Al 4] 35>
(S)-6-°F1] :=-2-((S)-2-((R)-4-((3R,5R,8R,9S,10S,13R,14S,17R)-3- 3} o] == A]-10,13
- d- AL 7} o] = 2-1H-AFo] 2 Hl EHa]# H E @l-17-Q) A go}n]| £)-3-
W g F-gholn| )& Ak4k <] A & (LCA-Val-Lys)

- %, bl 3
4, o . n T A . Q
4 N o
oit EDCHOBE 1 "oy 0% P ‘
0. N B & M«a e )
‘@ g \Q " ? Bon HOY
Ny RO H
1 o
N
bz

HO' :

& Lithocholic acid-Val (100 mg, 0.210 mmol) <}
Nepsilon-Benzyloxycarbonyl-L-Lysine benzyl ester hydrochloride (0.252 mmol),
1-hydroxybenzotriazole hydrate (0.252 mmol)& dry DCM 1 mL °l] =<1t} o] %
1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide (EDC) (0.252 mmol)& F7}3}a1,
AAlof 19] 3}3HE 3 22 W o g F3HA & Ao Wth(171 mg, 98%). Protection
H HF3EE AAsH] ¥l 574 (50 mg, 0.061 mmol)E Ethanol 5 mL ©f] =5¢]
10% Pd/C-S ¥ 51 wk-g 18] sholch TLC & & &4 o] glojxl 3lo] 2he1Ew
celite BB & 53l Pd/C & #| 718} 3L evaporator @ Ethanol 2 A 7] 3}3L Column
chromatography & &3l 85 Z32-& AAsto] HF =A< 35;
LCA-Val-Lys)= 553 tH37 mg, 87%).

(S)-6-amino-2-((S)-2-((R)-4-((3R,5R,8R,95,10S,13R, 14S,17R)-3-hydroxy-10,13-di
methyl-hexadecahydro-1H-cyclopenta[a]phenanthren-17-yl)pentanamido)-3-methylbut
anamido)hexanoic acid; 'H-NMR (400 MHz, DMSO-d6) 6 =0.61 (s, 3H, CH3),
0.77-0.91 (m, 13H), 0.97-1.42 (m, 23H), 1.45-1.70 (m, 8H), 1.73-1.85 (m, 3H),
1.89-2.08 (m, 2H), 2.18-2.30 (m, 2H), 3.64-3.72 (m, 1H), 2.18-2.30 (m, 2H), 4.02 (t,J
=6.76 Hz, 1H, CH), 4.45 (bs, 1H, OH), 7.37 (d, J = 5.60 Hz, 1H, NH), 7.95 (d, J =
8.08 Hz, 1H, NH).

<A Ao 36>
(S)-5-T-oFH ] =-2-((S)-2-((R)-4-((3R,5R,8R,9S,108S,13R, 14S,17R)-3-3} ©]

3-8lo] =& Al
0,13-11 o &l -# AL ¥ 7} ) o] = 2 1H-AF o] 2 & A EHa] 91 W E 21-17-21) ko] )
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[448]

[449]

[450]

[451]
[452]

[453]

[454]

-3-w| e R o] &) 3l gh4k o] A 2 (LCA-Val-Arg)

o
o Hitg N R’
Ak “ H 9
NN ok ERGHOBE ‘a 4 ‘ 5% NeOH .
¥ R H
o o o™ ) EIOM
HN e 1
° mrw@

”NJ\NN
%22 Lithocholic acid-Val (100 mg, 0.210 mmol)<} L-Arginine methyl ester
dihydrochloride (0.252 mmol), N-Methylmorpholine (NMM) (0.273 mmol),
1-hydroxybenzotriazole hydrate (0.273 mmol)2 dry DMF 2 mL °f] 51T}, o] %
1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide (EDC) (0.273 mmol)& 5~7}3} a1
Ao 19] 3}3E 3 22 o g A& o] Wth(102 mg, 70%). Protection
H Fi-E& A A ¥l T 1A (22 mg, 0.034 mmol)E Ethanol 1 mL ol <5¢]
sodium hydroxide 15% w/v 1 mL & ¥ 31 30+ &<t ¥h-g %18} sFQit}. o] &
Ao 19] 3}31E 3 F A5 & H 5 3} (deprotection) & 7l & 5l F <&
3}3F= (2 Al o) 36; LCA-Val-Arg) S 5+5 331 tH(19 mg, 88%).
(S)-5-guanidino-2-((S)-2-((R)-4-((3R,5R,8R,9S,108S,13R, 14S,17R)-3-hydroxy-10,13-
dimethyl-hexadecahydro-1H-cyclopenta[a]phenanthren-17-yl)pentanamido)-3-methylb
utanamido)pentanoic acid; 'H-NMR (400 MHz, DMSO-d6) 6 = 0.60 (s, 3H, CH3),
0.80-0.90 (m, 13H), 0.96-1.25 (m, 12H), 1.27-1.39 (m, 7H), 1.44-1.54 (m, 4H),
1.57-1.84 (m, 6H), 1.88-2.05 (m, 3H), 2.18-2.26 (m, 1H), 3.09 (q, J = 6.36 Hz, 1H),
3.33-3.40 (m, 1H, H-OH), 4.13-4.19 (m, 2H), 6.87 (bs, 1H), 7.32 (bs, 1H), 7.57 (t,J =
5.24 Hz, 1H), 7.84 (d, ] =9.44 Hz, 1H, NH), 8.21 (d, ] = 7.48 Hz, 1H, NH), 12.64 (bs,
1H, COOH).

<A Al 4 37>
(S)-2-((S)-2-((R)-4-((3R,5R,8R 95,108, 13R, 14S,17R)-3-5} 0] = Z A].10,13-T] | &-
At 7} 3t o] E Z-1H-Abo| E 2 H EHal#H| HEA-17-) A goln| 2)-3-w & F- &
ol £)-3-(1H-°| |t} & -4-4) = ij})‘]'—of] #| Z (LCA-Val-His)

“N"\ g 4 on
a. { _Eoeron Kgu S5 % a0k K%@
e Neo = o

224 Lithocholic acid-Val (100 mg, 0.210 mmol)@r L-Histidine Methyl ester
dihydrochloride (0.252 mmol), N-Methylmorpholine (NMM) (0.273 mmol),
1-hydroxybenzotriazole hydrate (0.273 mmol)2 dry DMF 2 mL of] ¥91t}, o] &
1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide (EDC) (0.273 mmol)E F7}3} 2L
AA e 19] 313t E 3} Z 2 W o7 FIHA S Ao WiTth(104 mg, 79%). Protection
| s AAS] 18l F3HA (50 mg, 0.079 mmol)E- Ethanol 2 mL ©f] =]
sodium hydroxide 15% w/v 2 mL & Y 31 30+ & ¢t HH-& 218l 33t} o] %

A A e 19] 31323} T U3 &K 5 3} (deprotection) & X & 5l FHE
3}8HE (2 A o) 37; LCA-Val-His)S =533 tH20 mg, 41%).
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[455] (S)-2-((S)-2-((R)-4-((3R,5R,8R,95,108,13R,148S,17R)-3-hydroxy-10,13-dimethyl-he
xadecahydro-1H-cyclopenta[a]phenanthren-17-yl)pentanamido)-3-methylbutanamido)-
3-(1H-imidazol-4-yl)propanoic acid; 'H-NMR (400 MHz, DMSO-d6) 6 =0.59 (s, 3H,
CH3), 0.80-0.91 (m, 13H), 0.96-1.24 (m, 11H), 1.27-1.38 (m, 7H), 1.45-1.71 (m, 5H),
1.72-1.83 (m, 2H), 1.87-2.05 (m, 3H), 2.16-2.26 (m, 1H), 2.97-3.04 (m, 1H), 3.10-3.17
(m, 1H), 4.06 (t, ] = 8.206 Hz, 1H, CH), 4.50-4.58 (m, 1H, OH), 7.42 (s, 1H, CH), 7.91
(d, J=8.56 Hz, 1H, NH), 8.42 (d, J = 7.60 Hz, 1H, NH), 9.00 (s, 1H, CH), 12.92 (bs,
1H, COOH), 14.18 (bs, 1H, NH).

[456]

4571 k71 3 200 A Aol 18 WA 37¢] 3}ot 2242 YERH L
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[458] [32]
2 A] o] s} 8}z 2 A Al o] 3} sl
18 0 28 o
NIH OH NKH OH
(LCA-Val-G C H N |(LCA-Val-T OSEEDa
; ° e Q0L .
ly) Ho ™1 hr) Ho" T OH
19 P § 29 P
N B oH N N oH
(LCA-Val-A C@Htgw ¥ L] (LeA-val- ‘ 0@ ) X
la) ) Cys) Ho > SH
[o] [o]
20 2 {H N 30 L
(LCA-Val-V 0 F L ca-val-T OOLD e
al) Ho‘“ " /\ }’r) Ho" 0 " @
= OH
21 0§ 31 o
H  oH N H  oH
LCA-Val-L Ny LCA-Val- Hoyn
( SOCEILE S RN IS O L R
eu) Ho 1 >/ Asn) o~k zf ?
) } N N OH } ) N H OH
(LCA-Val-1l S oﬁ L | (LCA-Val 0! il
e) Ho 1 /> Gln) Ho OQ
NH,
23 { § 33 "o §
(LCA-Val-M G A aca-var dé@brw g
et) HoO" 0 i 2 ASp) HO™ ¥ nr }fOH
AN
24 0 34 o §
(LCA-Val-P w H) “VEOH (LCA-Val- C@bﬁw ) H °:
he) Ho 1 s \]/3 Glu) Ho > oAn O)\
OH
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25 o § 35 . o §
H
(LCA-Val-Tr W i wea-varL ) “g@:
g ; ; :
p) Hot ™Y 5\»—1 ys) HO" ‘0 i l
HoN
26 { 36 0
LCA-Val-Pr NN | (LCA-val- NN
( SRR vl e SEIERY
0) Ho Tk 07 oH Arg) Ho >k \Z
HN¢<NH
NH,
27 o) 37 . o) %/(
(LCA-Val-S G L acavan W DNy
er) o 0 : “oH His) Ho S o ENH
<2 A o] 38>

[460]

[461]

[462]

[463]
[464]

[465]

[466]

1-((R)-4-((3R.5R.8R.9S .10S.13R.14S .17R)-3-3} o] = = A]-10.13-t] W &l - S AL g 7} 5}

ol= g 1HALo| F 2 A g addEA 17-2h3 el = ey S U2 7L 2 B 2 A1 9]

Al 2= (LCA-Pro

Lithocholic acid (100 mg, 0.264 mmol)<} L-Proline methyl ester hydrochloride S
FUEA R sto] Y] SHEHE 13 e S Sl HF e E Al 38;

LCA-Pro)< #5319t}

TH-NMR (400 MHz, DMSO-d6) 6 = 0.61 (s, 3H, CH3), 0.82-0.91 (m, 7H), 0.98-1.22
(m, 10H), 1.23-1.39 (m, 7H), 1.45-1.71 (m, 6H), 1.72-1.95 (m, 6H), 1.99-2.31 (m, 4H),
3.34-3.36 (m, 1H), 3.47-3.52 (m, 1H), 4.18 (q, ] = 4.17, 1H, CH), 12.33 (bs, 1H,

COOH).

<A Al o] 39>

(28,38)-3-5} 0] =& A]-2-((R)-4-((3R.5R,8R,9S,10S,13R, 14S,17R)-3-5} 0] =& 4] -10,
13-t e - AL 7}sto] =2 1H-Ao]| E 2 H EHa | H E @l-17-2)F gholu] &)

ebrke] &) Z (LCA-Thr)

Lithocholic acid®} L-Threonine methyl ester hydrochloride & &%& 2 2 3]
371 e 19 22 S 8 JE 3= (A A ¢ 39; LCA-Thr) &

FEshgch

'H-NMR (400 MHz, DMSO-d6) 6 = 0.60 (s, 3H, CH3), 0.80-0.90 (m, 13H),
0.99-1.22 (m, 11H), 1.29-1.39 (m, 7H), 1.46-1.55 (m, 2H), 1.58-1.82 (m, 6H),
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[467]
[468]

[469]

[470]

[471]
[472]

[473]

[474]

[475]
[476]

[477]

[478]

1.82-1.88 (m, 1H), 1.99-2.08 (m, 1H), 2.15-2.23 (m, 1H), 3.32-3.35 (m, 1H), 4.15 (t,J
=7.0 Hz, 1H, CHCHCH3CH2), 4.45 (s, 1H, OH), 7.94 (d, J = 8.4 Hz, 1H, NH). 12.50
(bs, 1H, COOH).

<2 Al o] 40>
(R)-2-((R)-4-((3R,5R,8R,9S,108,13R,14S,17R)-3-3} 0] =5 A] -10,13-t] W €l -] A} tf]
7hato]l =& 1H- Ao S 2 HEHal o G EA-17-)H gholu] ).3- | 27 E X 2 3
2ke] A Z (LCA-Cys)

Lithocholic acid®} L-Cysteine Methyl ester hydrochloride & &= 2 2 dto] 47|
= 19 2 S 8l AE b= (2 A o 40; LCA-Cys)= 533t

'H-NMR (400 MHz, DMSO-d6) d = 0.61 (s, 3H, CH3), 0.82-0.93 (m, 7H), 0.98-1.24
(m, 10H), 1.26-1.40 (m, 7H), 1.44-1.71 (m, 6H), 1.72-1.85 (m, 2H), 1.89-1.96 (m, 1H),
2.00-2.09 (m, 1H), 2.13-2.22 (m, 1H), 2.66-2.77 (m, 1H), 2.78-2.89 (m, 1H), 4.30-4.39
(m, 1H), 4.45 (bs, 1H, OH ), 8.13 (d, J = 7.20, 1H, NH), 12.80 (bs, 1H, COOH).

<A Al 41>
(S)-5-0}1] =-2-((R)-4-((3R,5R,8R,98,108,13R, 14S,17R)-3-3} ©] =5 A] -10,13-T] ¥
g g ALE Tbeto] = 2-1H-AFo] E 2l BHa] 9 E /l-17-)dl ghof ] S-5-5 4
EHko] Al % (LCA-Gln)

Lithocholic acid®} L-Glutamine tert butyl ester hydrochloride & &322
7] B E 17 22 WS a8 H 2 3322 A 9 41; LCA-GIn) <
S a9,

'H-NMR (400 MHz, DMSO-d6) 6 = 0.61 (s, 3H, CH3), 0.84-0.92 (m, 7H), 1.01-1.12
(m, 5H), 1.16-1.27 (m, 9H), 1.31-1.40 (m, 5H), 1.45-1.56 (m, 4H), 1.70-1.83 (m, 4H),
1.88-1.95 (m, 2H), 2.06-2.13 (m, 2H), 4.07-4.14 (m, 1H), 4.88-4.98 (m, 1H), 6.79 (s,
1H, NHH), 7.30 (s, 1H, NHH), 8.08 (d, J = 7.84, 1H, NH), 12.51 (bs, 1H, COOH).

(A

Fo]

Ol

=

<Al 42>
(8)-5-T-0F L] ] 1-2-((R)-4-((3R,5R,8R.9S, 108, 13R, 14, 17R)-3-3} 0] = A]-10,13-
| &S AL 7} 5} o] = 2 1H-ALo| 2 & EFa]#| Y E 2l-17-2) Fl ghol v &) 3 g
Aol Al Z (LCA-Arg)

Lithocholic acid®} L-Arginine methyl ester dihydrochloride & &2 2 3} o]
71 e 19 FE S T8l JF 3= (A Aol 42, LCA-Arg) &
5o

'H-NMR (400 MHz, DMSO-d6) 6 = 0.60 (s, 3H, CH3), 0.83-0.90 (s, 7H), 0.99-1.22
(m, 12H), 1.29-1.39 (m, 8H), 1.45-1.56 (m, 4H), 1.58-1.70 (m, 4H), 1.74-1.83 (m, 2H),
1.94-2.02 (m, 1H), 2.10-2.19 (m, 1H), 3.03 (d, J = 5.08, 1H), 3.92 (q, ] = 6.64, 1H),
4.44 (s, 1H, OH), 5.76 (s, 1H), 7.17-7.84 (m, 4H), 9.30 (s, 1H).
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[479]

[480] <A Aol 43>
(S)-2-((R)-4-((3R,5R,8R,9S,10S,13R, 148,17R)-3-3} 0] =& A]-10,13-T] W & - 3] A} ¢]
F}ato] = 2-1H-ALo] Z 2 EHa]# G E @ll-17-L)#l gho}v] 52)-3-(1H-0] 1] t}=-5-
o 2 g4ke] Al £ (LCA-His)

[481] Lithocholic acid 2} L-Histidine methyl ester dihydrochloride & & &2 2 3}0]
A71 3 19 2 S E el HF k= (2 A ol 43; LCA-His) &
FE5AT

[482] TH-NMR (400 MHz, DMSO-d6) & = 0.58 (s, 3H, CH3), 0.80-0.89 (s, 7H), 0.96-1.22
(m, 10H), 1.26-1.39 (m, 8H), 1.45-1.70 (m, 4H), 1.63-1.70 (m, 1H), 1.72-1.81 (m, 2H),
1.87-1.94 (m, 1H), 1.95-2.02 (m, 1H), 2.04-2.12 (m, 1H), 2.95 (dd, J = 15.24, 9.84 Hz,
1H), 3.11 (dd, J = 15.10, 5.22 Hz, 1H), 4.44-4.56 (m, 2H), 7.35 (s, 1H), 8.23 (d, ] =
8.44, 1H, NH), 8.94 (s, 1H), 13.98 (bs, 1H).

[483]

[484] <AA 4 44>
(S)-2-((R)-4-((3R,5R,8R,9S,10S,13R,14S,17R)-3- 5} 0] =F-A| -10,13-t] | & -S| A} 5|
F}slol = 2-1H-Alo] EF Z A EHa]sl G E A-17- L) A ghol ] &)-3-H & L&kt 9]
ZH] (LCA-Val)

[485]  Lithocholic acid®} L-Valine Methyl ester hydrochloride & &322 & 3}o] 4}7]
32 19 e S S8 HE 32 (A A 4 44; LCA-Va)S 5381t

[486] IH-NMR (400 MHz, DMSO-d6) & = 0.60 (s, 3H), 0.80-0.95 (m, 13H), 0.95-2.27 (m,
28H), 3.30-3.33 (m, 1H), 4.05-4.15 (m, 1H), 4.38-4.48 (m, 1H), 7.83-7.92 (m, 1H).
12.46 (bs, 1H).

[487]

[488] <A A ¢ 45>
2-((R)-4-((3R,5R,8R,9S,10S,13R,14S,17R)-3- 3} ] == 1] -10,13-T] = & - & A} ] 7}
3lo] = 2-1H-Alo] S Z H EHal#| G E d-17-¢)F gho} 1] £)-3-0} A EALS] 1]
(LCA-Gly)

[489] Lithocholic acid®} L-Glycine Methyl ester hydrochloride & &2 & 5o 47|
e 19 22 WS B8l A e (A A9 45 LCA-Gly) S 5353l o

[490] TH-NMR (400 MHz, DMSO-d6)d = 0.60 (s, 3H), 0.83-0.90 (m, 6H), 0.92-2.18 (m,
28H), 3.19-3.33 (m, 1H), 3.62 (d, J = 6 Hz, 2H), 4.40-4.46 (m, 1H), 7.88-7.96 (m, 1H),
12.45 (bs, 1H).

[491]

[492] <A A ] 46>

(S)-2-((R)-4-((3R,5R,8R,9S,108,13R, 14S,17R)-3-5} 0] =& A]-10,13-1] v &l -3 A 1]
7hsto] 2 -1H-Ato] & 2 3 Eba] o E &ll-17-) A ghopw] 52)-3- 32 2 34k o] ]
(LCA-Ala)
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[493] Lithocholic acid®} L-Alanine Methyl ester hydrochloride & & %22 & 3o A}7]
e 139 22 WS B8l HE SE (A A 9 46, LCA-Ala)= 53131t

[494] TH-NMR (400 MHz, DMSO-d6)d = 0.60 (s, 3H), 0.83-0.93 (m, 9H), 0.98-2.16 (m,
28H), 3.19-3.33 (m, 1H), 3.56-3.68 (m, 1H), 4.40-4.46 (m, 1H), 7.88-7.96 (m, 1H),
12.45 (bs, 1H).

[495]

[496] <A A 47>
(S)-2-((R)-4-((3R,5R,8R,9S,10S,13R, 148,17R)-3-3} 0] =5 A]-10,13-T] W] & - A} T]
7} 5to) = &2 - 1H-ALo] 2 H EHa] A H E 2l-17-) g gholv] &)-3- 1] & sl gkt o]
=H] (LCA-Leu)

[497] Lithocholic acid®} L-Leucine Methyl Ester Hydrochloride & &5 2 & 3o 47|
S 19 22 S Bl A F (2 A 9 47; LCA-Lew) & 5331t

[498] TH-NMR (400 MHz, DMSO-d6)d = 0.60 (s, 3H), 0.83-0.90 (m, 13H), 0.92-2.18 (m,
30H), 3.29-3.36 (m, 1H), 4.13-4.23 (m, 1H), 4.40-4.47 (m, 1H), 8.00-8.20 (m, 1H),
12.43 (bs, 1H).

[499]

[500] <A A 48>
(S)-2-((R)-4-((3R,5R,8R,9S,108,13R,14S,17R)-3- 3} 0] =5 A]-10,13-t] v - AL ¢
713t o] = 2-1H-Al o] E Z H EHa]H| G E A-17-Y) A ghol v =)-4-(H E E] &) F- &
2kl F1] (LCA-Met)

[501] Lithocholic acid®} L-Methionine Methyl ester hydrochloride & & & 2 & 5}¢]
71 SEHE 19 22 WS Bl HE 3= (A A9l 48, LCA-Met) &
T538H3 ok

[502] TH-NMR (400 MHz, DMSO-d6)d = 0.60 (s, 3H), 0.83-0.90 (m, 7H), 0.92-2.18 (m,
34H), 3.19-3.33 (m, 1H), 4.20-4.29 (m, 1H), 4.41-4.48 (m, 1H), 8.00-8.09 (m, 1H),
12.57 (bs, 1H).

[503]

[504] <A A ¢ 49>
(S)-2-((R)-4-((3R,5R,8R ,9S,10S,13R,14S,17R)-3- 3} o] =Z 2] -10,13-t] | & -3 AL 1]
F}etol =2 -1H-Ato| S Z A EHald G E #-17-)H gholr| £)-3-37 d = 2 @4t 9]
4] (LCA-Phe)

[505] Lithocholic acid®} L-Phenylalanine Methyl ester hydrochloride & %22 2 3} ¢]
71 e 19 22 H S Bl HE 3HtE (A Al 9l 49; LCA-Phe) S
FE5A

[506] 'H-NMR (400 MHz, DMSO-d6)d = 0.58 (s, 3H), 0.78-0.88 (m, 6H), 0.91-2.09 (m,

[507]

28H), 2.77-2.88 (m, 1H), 2.97-3.07 (m, 1H), 3.27-3.39 (m, 1H), 4.24-4.33 (m, 1H),
4.38-4.50 (m, 1H), 7.07-7.28 (m, 5SH), 7.85-7.97 (m, 1H), 12.45 (bs, 1H)
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[508]

[509]

[510]

[511]
[512]

[515]
[516]

[517]

[518]

[519]
[520]

<A Al 4] 50>
(S)-2-((R)-4-((3R,5R,8R,9S,10S,13R,14S,17R)-3- 3} ©] == 1] -10,13-T] ¥ & - S A} ]
F}tol EZ2-1H-Ato| E Z H EHald G E 9-17-)H ghol v £)-3-(1H-21 &-3-¥)
T2 @4k 4] (LCA-Trp)

g
371 B 19 2SS Sl A B2 (2 A ¢ 50; LCA-Trp) &
TS5 AT

'H-NMR (400 MHz, DMSO-d6)8 = 0.61 (s, 3H), 0.79-0.91 (m, 7H), 0.91-2.12 (m,
28H), 2.93-3.01 (m, 1H), 3.10-3.17 (m, 1H), 3.32-3.42 (m, 1H), 4.38-4.46 (m, 1H),
6.96 (1, J=17.6 Hz, 1H), 7.05 (t, J = 7.6 Hz, 1H), 7.09-7.13 (m, 1H), 7.32 (d, /= 7.6
Hz, 1H), 7.51 (d, J = 8 Hz, 1H), 8.06 (d, J = 8 Hz, 1H), 10.83 (s, 1H), 12.56 (bs, 1H).

<AA 4 51>
(S)-3-hydroxy-2-((R)-4-((3R,5R,8R,9S,10S,13R,14S,17R)-3-3} | =& A]-10,13-H
- AL 78} o] = 2-1H-Ato] S 2 A EHa] W G E A-17-Q) Aol &) T 2 ¢
2+e] #9] (LCA-Ser)

Lithocholic acid 2} L-Serine Methyl ester hydrochloride & & 3& 2 2 3l 47|
3= 13 S S T8 AE 3= (A A9 51; LCA-Ser) & 5313t

H-NMR (400 MHz, DMSO-d6)6 = 0.60 (s, 3H), 0.83-0.91 (m, 7H), 0.91-1.40 (m,
18H), 1.42-1.96 (m, 7H), 1.99-2.21 (m, 2H), 3.30-3.38 (m, 1H), 3.53-3.68 (m, 2H),
4.18-4.27 (m, 1H), 4.41-4.47 (m, 1H), 4.93 (bs, 1H), 7.93 (d, / = 8 Hz, 1H), 12.51 (bs,
1H).

<A Al o 52>
(S)-2-((R)-4-((3R,5R,8R,9S,10S,13R,14S,17R)-3- 5} o] == A]-10,13-T] ¥ & - S A} 6]
7tsto]l =2 -1H-Ato] 2 Z H EHa]H G E A-17-2) A & o} 1| 1£)-3-(4-3 o] = A 5|
d)Z 2349 4] (LCA-Tyr)

Lithocholic acid®} L-Tyrosine Methyl ester hydrochloride & &%= 2 2 &lo] 47|
3= 13 22 s T AE 3= (@A ol 52; LCA-TynS 533t

TH-NMR (400 MHz, DMSO-d6)6 = 0.58 (s, 3H), 0.80-0.91 (m, 7H), 0.91-1.39 (m,
17H), 1.42-1.83 (m, 7H), 1.85-2.11 (m, 3H), 2.65-2.74 (m, 1H), 2.85-2.92 (m, 1H),
3.29-3.37 (m, 1H), 4.23-4.31 (m, 1H), 4.42-4.48 (m, 1H), 6.62 (d, J = 8 Hz, 2H), 6.99
(d, J = 8 Hz, 2H), 7.99-8.04 (m, 1H), 9.19 (s, 1H), 12.57 (bs, 1H).

<A Al 4] 53>
(S)-4-amino-2-((R)-4-((3R,5R,8R,9S,108,13R,14S,17R)-3- 3} o] =2 A]-10,13-] ]
g-8ALH| 7} 8} o] = = -1H-Ato] E 2 HEHa] ¥ G EA-17-) A &olr] £)4-S 4
g4k e] &3] (LCA-Asn)
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[521]

[522]

[523]
[524]

[525]

[526]

[527]
[528]

[529]

[530]

[531]
[532]

[533]

[534]

[535]

Lithocholic acid®} L-Asparagine tert-butyl ester hydrochloride & &= 2 2 3}o]
71 e 139 S S B ol HE S (A ¢ 53; LCA-Asn) =
TEBAT

'H-NMR (400 MHz, DMSO-d6)d = 0.61 (s, 3H), 0.83-0.93 (m, 7H), 0.95-2.16 (m,
27H), 2.36-2.56 (m, 2H), 3.23-3.35 (m, 1H), 4.40-4.50 (m, 1H), 4.87-4.98 (m, 1H),
6.87 (s, 1H), 7.34 (s, 1H), 7.92-7.99 (m, 1H), 12.45 (bs, 1H).

<A A ¢ 54>
(S)-2-((R)-4-((3R,5R,8R,9S,108,13R,14S,17R)-3- 3} o] =Z 2] -10,13-T] /| & - & AL o]
7}eto] = 2-1H-Ato| S Z A EHa]l ¥ G E A-17-) A gholr] =) & A 4k e] E4)
(LCA-Asp)

Lithocholic acid®} L-Aspartic acid dimethyl ester hydrochloride & & ¥& 2 2
sto] A7) shehE 19 22 W& F8l HE = (A A9 54; LCA-Asp)y&
TE5BATH

'H-NMR (400 MHz, DMSO-d6)d = 0.60 (s, 3H), 0.81-0.90 (m, 7H), 0.91-2.16 (m,
28H), 2.47-2.56 (m, 1H), 2.61-2.69 (m, 1H), 3.28-3.37 (m, 1H), 4.42-4.51 (m, 1H),
8.08-8.16 (m, 1H), 12.37 (bs, 1H), 12.62 (bs, 1H).

<A Al ¢ 55>
(S)-2-((R)-4-((3R,5R,8R,9S,10S,13R,14S,17R)-3- 3} o] == A]-10,13-T] ¥ & - S A} §]
7}3lo] EZ-1H-Ato] & 2 HEHa] ¥ G E A-17-) F ol w] &) A ghr] 2 9] 4k <]
4] (LCA-Glu)

Lithocholic acid 2} Dimethyl L-Glutamate Hydrochloride S &%= A 2 3}o] 4}7]
3= 13 2 S Tl HE SHEE (R A 4 55; LCA-Glu) S 5331t

TH-NMR (400 MHz, DMSO-d6)6 = 0.60 (s, 3H), 0.83-0.91 (m, 7H), 0.91-2.20 (m,
27H), 2.20-2.55 (m, 4H), 3.32-3.37 (m, 1H), 4.11-4.19 (m, 1H), 4.44-4.50 (m, 1H),
8.01-8.10 (m, 1H), 12.50 (bs, 2H).

<A Al ¢ 56>
(S)-6-amino-2-((R)-4-((3R,5R,8R,9S,10S,13R,14S,17R)-3- 3} °] =F 2] -10,13-1] H|
g.3 AL b 7} 8} o] = 2 -1H-At o] E Z A EHa] ¥ G E A-17-2) F go} ] =) 3 LAt
ZH] (LCA-Lys)

Lithocholic acid®} Nepsilon-Benzyloxycarbonyl-L-Lysine benzyl ester
hydrochloride & & =4 & sto] 47| 33& 359 &2 W& &3l HF
3FeFE (A Al o]l 56; LCA-Lys)& 5331 th.

'H-NMR (400 MHz, DMSO-d6)6 = 0.59 (s, 3H), 0.75-2.17 (m, 42H), 3.13-3.18 (m,
2H), 3.26-3.37 (m, 1H), 4.08-4.16 (m, 1H), 4.42-4.50 (m, 1H), 7.06-7.13 (m, 1H).
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[536] b7 3 30 A o 38 WA 569] shet7-224 & YERAAH.
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[537] [3%3]
A A] o A A4
38 48
(LCA-Pro (LCA-Me
) t)
39 49
(LCA-Thr (LCA-Phe
) )
40 50
(LCA-Cys (LCA-Trp
) )
41 51
(LCA-Gln (LCA-Ser
) )
42 N}_NH2 52 ° /@OH
(LCA-Arg o /™ |(LCA-Tyr Mﬁﬂm
. ; ; J
) /H\ g/\ ﬁ/g OH ) HO™ i
; ° i
HO™ )
43 HN— 53
(LCA-His ;HN (LCA-As
) o n)
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44 54
(LCA-Val (LCA-As
) p)
45 55
(LCA-Gly (LCA-Glu
) )
46 56 NH;
(LCA-Ala (LCA-Lys "o {
N
) ) O D e
HO" 0 "
47
(LCA-Leu oH
) J
[538]
[539]  <Hlad] 1 A 6> A EZHA 2 o] o] f5 49 FH]
[540] Ml EA, FA 9 8}3+E 2] &2 4k(Lithocholic acid, LCA),

[541]

§-Z 4] = Al Z4FH(Ursodeoxycholic acid, UDCA)

24

(cholic acid, CA),

3}o] @ H)=-A] Z4H(Hyodeoxycholic acid HDCA), ] A] & *H(deoxycholic acid,
DCA) 2 7 &6l 2 A] 2+ (Chenodeoxycholic acid, CDCA)S 58] &% t}.
A7) Bl atel] 1 A 69 38k 221& 817 3 40 YER AT
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[542]

[543]
[544]
[545]
[546]

[3£4]

Sk s} 2] u] 3] s8]
o

1
(LCA)

(UDC
A)

(DCA)

(CA)

<289 1> preS13 NTCP LA M EF9 9] A A5 F7}

11, Aol 1, A Aol 38 %] 56 B H]nlef] 19] H]w

NTCPE #& 3= M 3521 HepG2-hNTCP-C4 cell lineS 6 well plate©l] 2x105
/well2] density 2 seeding 3} 3L, 2 day overnight incubation -] confluency”} 80%
T S 1, 4°Col 30%- incubation 3} T}, ©] & PreS1
(Myr-GTNLSVPNPLGFFPDHQLDPAFGANSNNPDWDFNPNKDHWPEANQV-Ly
S(FITC)) 20 nMZ} A Al o] 1, 2 Al o]l 38 W #] 569 8}3HE W= vl ald] 19]
3}EE-8 77 50 uM 2] -5 =2 4°C2] 1] X](culture media)©ll 8] A }o] A €] FaL,
2A]ZF 2 mediaE suction$t ¥ 4 °C2] PBSZE 33| 9]/ (washing)d} Rt} A L&
plate Z-F Ho] E &) 7] $18}e] 0.5 mM EDTA PBS solution 500 ul * 2] &} 37
°Coll 15+%-%} incubationdte] A 3£7} o] x| =2 Fsteln] 7 & F-3}o]
gkl 3kSl ). Al £ E pipetingdho] EF woj vl 3, 1.5 ml tube©l] .21
centrifugation(4000 rpm, 4 °C, 3%)3} 3! U}. SupernatantE suction$t ¥ pellet2 4°C
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[547]

[548]

[549]

[550]

[551]

[552]

[553]

[554]

[555]

PBSE 33] 943 t}2 flow cytometry S %319 green fluorescence 2 254 3193 T}
o] ], NTCP] substrate® 2F&] A ¢li= 313 &2 4, HBV 3= HDV S A&
A7) Ao R 9l 1 RS- 2 32 (Taurocholic acid, TCA)S %4

o] Z " (positive control) 2 A}-8-3F31 T}

518 P ol mhE A Ao 1, A A o 38 A 56 R HlaLe] 19] 3}ghE ol
thsted, PreS12F NTCP I @A 325 o} o AgHE oAl = Sl Al

AE e 1ol

1o e e ol A A A () HES Q)2 A2 oAl s A g ek
%2 4 "lZ 7 (negative control) @} PreS1%F A €] $F HBV {4 (HBV preS1)<
v gtr}, 3l & A (HBV preS1+HBYV entry inhibitor)(3)<> Zt7}2] A Al of] =
vl ofol] g gk Pt oz, &4 ol 7H7hE55 PreS13 NTCP
A ETeke] AFg A thar F7he 4= Q. = 19 st 1w r=
PreS197+ %1 2] 3 HBV - (HBV PreS1) thH] & 42| A4 3h(%)e Ve
Ao = ghol &5 PreS13} NTCP2] AF-2 A&t & 4= sl

¥ Az}, v ale] 1(LCA) thal, 2 A] o] 46(LCA-Ala), 44(LCA-Val),
47(LCA-Leu), 1(LCA-Ile), 48(LCA-Met), 49(LCA-Phe), 50(LCA-Trp), 38(LCA-Pro),
51(LCA-Ser), 39(LCA-Thr), 40(LCA-Cys), 52(LCA-Tyr), 2 A] <]l 56(LCA-Lys) 2
43(LCA-His)®l T4 333 Al7| 7} A Eebskar, 2 AT of] 44(LCA-Val),
47(LCA-Leu), 1(LCA-Ile), 48(LCA-Met), 50(LCA-Trp), 38(LCA-Pro), 39(LCA-Thr),
40(LCA-Cys) E 52(LCA-Tyn) ol A ] wh-& A4 &4 A7 & Jed AT

o] ZFol A & 4 A] o] 44(LCA-Val), 47(LCA-Leu), 1(LCA-Ile), 48(LCA-Met),
50(LCA-Trp), 38(LCA-Pro), 40(LCA-Cys) & 52(LCA-Tyr) At 4 &3 Al 7|7k
20% ol st = Vet A gt oAl # o] f A8 -3k A o7 ERlE gl o, 53,
PreS17F %1 2] 3 HBV -2 (HBV PreS1) thu] A th 2] &34 A 7|7} 5% neko g
LER A A] of] 44(LCA-Val), A Al o] I(LCA-Tle), 2 A] o] SO(LCA-Trp) 2 2 A] o]
52(LCA-Tyn)®| 3}3HE9] A5 o] 7Hd -8 31-& gelst gt

1-2. 21 xol] 1,44, 50 2 52°] A28 vl
7] Ao 1-1014 A5 0] EhH 4714 31291 A A o] 1(LCA-Tle),
2] o] 50(LCA-Trp), 2 Al &l 52(LCA-Tyr) 2 A A] of] 44(LCA-Val)oll t] &}

=
F7HAH o R w5 o &4 0] A=A E At A 2 AT Al 1154
=
[¢)
*

A5, PreS120 nM#} 7} 3H31=-& 471H4] -5 52(0.2 uM, 2 uM, 10 uM, 50 pM) =
=
T 2% Boubgof wpE A Ao I(LCA-Ile), 2 Al o] 50(LCA-Trp), 2 A] o
52(LCA-Tyr) 2 A Al o] 44(LCA-Val)©| 33+El tfsto] PreS17 NTCP
AN Gk o] AR} A TS Fgelst A& vrebd 1ol
T2 Zof| A 77 o} AR A 2] FFA] e 24 thZ 7 (negative control) 3}
PreS1%F A 2] 3 HBV F- 7 (HBV PreS1)2 LER ™, A A of] 3}3HES A 2] 3t
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[556]

[557]

[558]

[559]

[560]

[561]

[562]
[563]

[564]

[565]

7-(HBV PreS1+HBV entry inhibitor)< 558 2 T A 8} T}

52 20]) yEbd vk} ghol, A A o] 1(LCA-Ile), 4 Al <l 50(LCA-Trp), A A] o]
52(LCA-Tyr) 2 A A 4] 44(LCA-Val) &7 5% 2| F&4 S 2 PreS13 NTCP
DAA 2T AE A= 237 A2 Gedstaloh

1-3. 2] oll 1 A] 3 AAJ o 6 W] 11, 2 X[ 14 WA 15, 2 Ao 44 F H] W 9]
1 WA 62l vl

EAt o Ak o 2 A 3k (ko] 24 FrARE (Structure-activity
relationship)©] 312 o] 2} o] “38Fe] B]uLol] 1(Lithocholic acid, LCA), H] 1l
2(Ursodeoxycholic acid, UDCA), H] 2 ¢]] 3(Cholic acid, CA), H] 1l 4]
4(Hyodeoxycholic acid, HDCA), H] 3 ¢l 5(Deoxycholic acid, DCA) & H] 3l ¢
6(Chenodeoxycholic acid, CDCA) Z}Z}H9] wh54tel tf 5k PreS12 NTCP
A M Ee)o] Ate] AAT Frt A9g zlastgl o, Eh, A Al
L(LCA-Tle)@} A Al o] 44(LCA-Val) 2 o] ol t]sle] T54t F3(Lithocholic acid)<
2371 Blale] 2 WA 69] thE &0 WFAt e ® X 3tk s}3HEQl A A ¢
2(UDCA-Ile), 2 Al o] 3(UDCA-Val), 2 Al ¢l 6(CA-Ile), 2 Al o] 7(CA-Val), 2 A] o]
8(HDCA-Ile), A Al o] 9(HDCA-Val), 2 Al <] 10(DCA-Ile), 2 A <] 11(DCA-Val),
2 Al ¢l 14(CDCA-Ile), 2 Al o] 15(CDCA-Val)ell th&te] PreS1 2 NTCP
HAMEF] A AT F7H S At A Wy 7] A E e
1-17} F L4 3tH, PreS1 20 nM¥} &H7] 4F7] Bl alel] 1 W A] 6 B A Ao 1 WA 3,
AL 6 WA 11, A ATl 14 WA 15, 2 Ao 442] 187}4] 3}3HE2 50 uM <]
L2 Al

L3 ol wpE AAjo 1 WA 3, A 6 WA 11, A Al 14 WA 15,
AT el 44 2 Bl aLd] 1 WA 69 313-El tisled], PreS13F NTCP & A 3 59} 2]

¥ A A A ¢ 1(LCA-Tle), 2 A o] 44(LCA-Val), 2] ¢ 2(UDCA-Ile),

2 Al of] 3(UDCA-Val), 2 A] ¢ 8(HDCA-Ile), 2 A] ¢l 9(HDCA-Val), 2 A o
10(DCA-Ile) & 2 Al of] 14(CDCA-Ile) 2] 3}35©] PreS13} NTCP 8] A £ 55 2]
At A ol F AR -3 A& Felskal T

1-4 AA ofl 4 WA 5 2 A e 121 1%] 13, 2 A o] 16 WA 17 2 B2, 5%
62] H W

592 B ubgof wpE A Al A 4 WA 5. Ao 12 WA 13, A ATl 16 WA 17 2
H] 3 of] 2(Ursodeoxycholic acid, UDCA), H] 3L o] 5(Deoxycholic acid, DCA) 2
H] 3 ¢f] 6(Chenodeoxycholic acid, CDCA)2| &}31E&of thsle], PreS12} NTCP
AAZFe}o] A AT 7 A= AL E gelsy] A8l Bt AE S
st A3 WHE A7 A 1-19 s d sttt

599 Aeke] Tref ol A 3 M3 FH-SM(2)> A oA & A vl ehA| &




69

WO 2022/196858 PCT/KR2021/004291

[566]

[567]

[568]

[569]
[570]
[571]

[572]

[573]

[574]
[575]

[576]
[577]

[578]

o,

) Z 3 (Not-treated) ¥} PreS1%+ 3] 2] F HBV -2+ (PreS1-FITC)-S
0] 3ho}, shek(1)A)-2 ZHzho] A A o] iz H]ala] o o gt & Fgtol T,

-2 Ay}, "] 1ld] 2(UDCA)E 2 Al o] 4(UDCA-Trp) 1= 2 A o
S5(UDCA-Tyr)} Bl L8 79, A Al ol 4 1= A Al 52] o) 2] 333 A7 71 WA
eyttt PreS1% A €] 3F HBV f- 4 (PreS1-FITC) thH] 7 A2 o A4 4 57}
20 W o] 2 Zpol 7k vhi= Ao ' Hol A A H o] 93k A 07 FRIE Y

H]3Le]] 5(DCA)E 2 Al o]l 12(DCA-Trp) 1= 2 Al of] 13(DCA-Tyr) T} H] 3l &
75, Aol 12 = A Ao 139 AT A &3 A7 7 A Al ek
PreS17+ %1 2] 8 HBV - (PreS1-FITC) thH] 4 A4 4] H 57} vl ald] 59
Aol 125 v W& 4 9~ 11.6% #Fol 7} v A 0= Hol A3 oA g o] -3t
Ao 7 g1yt

H] 3L of] 6(CDCA)E 2 Al o] 16(CDCA-Trp) H== 2 Al o] 17(CDCA-Tyr)#} H] 18k
735, Al el 16 = A Ao 179 At 2 &3 Al 71 7F sEA| YRS T PreS1RE
2] g HBV &+ (PreS1-FITC) thH] 7 A 2 ) A A4 =7} vl ale] 63} 4 A] o
162 ¥ L3 49 17.8% 20| 7F U= Al o2 Hol At AA|go] 953 Aoz
gl = gl

10 dl

1-5. 2 Ao 42] AHelx v 4
A7) A o 1-40) A A Fo] EJE F3HE < A Ao

F714 0w w5 o E 4ol YA S SHelg)
=
[e)

N

(UDCA-Trp)oll ta}e]
2 471 Ao 1-139
uM, 20 uM, 50 uM) =

A5k, PreS1 20 nM3 7} 319122 47HA] 5522 uM, 1

i
d
O
S o

3103 B ubg o) upbE A A o) 4UDCA-Trp)9l 3}3HE-¢ th&te] PreS13 NTCP
A L7k e] A% Al sS Fe A4S ekl e o]t

el Eo A B M (3) T FHSM2)S A7 ol A R A el ekA] B =4
tf Z 7 (Not-treated) Z} PreS17+ 3 2] 3F HBV -2 (PreS1-FITC)-S 2| 1| 5114
A ()L 471A] 2 A g3 A A o 4UDCA-Trp) 3= g3zt
7} 7y VEb 4hs g

32 1000 YER 8RS} o) A Al o] 4UDCA-Trp) 5% 9|2 2 & PreS13}
NTCP &AM EF2] AjHE At a7 a5 skl

<2 dd 2> FF XA H PreS1 peptide2 T & A5 H 7}

A7 A 1-1 WA 1-39] AaE vt o2 A A o] [(LCA-Te)ot 2 A] o
44(LCA-Val), 22| 3L 1A ol A F-af ¥ A& o} 570 o] 2 t}har ¢He %] UDCAC
obv] .= AbS A7 P91 A A] o] 2(UDCA-Tle) 2 4 A ol 3(UDCA-Val)
thato] PreS13 NTCPS| A3t Al H7F A2 A stalnt

A 4] & =&, fibronectin &= coating ¥l cover slipS 24 well plate®]] &> 5,
NTCPE & &= A £ 791 HepG2-hNTCP-C4 Al 55 1x10° 9] density &
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seeding 3} 9] overnight incubation$tt}. ©] % PreS1 20 nM, 2 Al o] 1, 8,9 2 44 9]

31EE-8 27 50 uM 2] -5 =2 4°C9] culture media®l] 8|41 dle] A 2] 8} T}

2A]7F 2 mediaE suction$t ¥ 4°C2| PBS= 23] 9]/ 3}41, 4% Paraformaldehyde =

20 -3} fixationS 3+ 3 4°C2] PBSE 23] 914 &3t} o] F

4’ 6-diamidino-2-phenylindole(DAPI)Z 300 nM & # 2] 3}o] 2047+ &3 o1 A3k

T ZHFDW)E 13],4°C2] PBSE 23] 94381t} ©] 3o Mounting Media 10
ulE Slide Glass©ll loading3tal “1 9 ¢l cover slipS &= %, 3| 4 &
o] &3sto] Tt

[579] % 4% 2 ol upE 2 Ao 1(LCA-Ile), 2 Al ol 44(LCA-Val), 2 Al <]
2(UDCA-Ile) B 4 2] ¢l 3(UDCA-Val)9| 3}HEofl thsted, &3 E A1 preS1
peptided & & Al '5& & Fo|n| A& -l YEbd e ot

[580] PreS1°l conjugation¥ FITC®]| 2|8 NTCPE & &Fi= Al| 520 PreS1°]

GotA W =4 s e 5 vk A3 A9 PreS19E A 2] 3 HBV

whartof] B &he] A Al o] I(LCA-Tle), 4 Al o] 44(LCA-Val), 2 Al <l 2(UDCA-Ile) %

| <]l 3(UDCA-Val) Z+7}2] 31352 F 7FA] 55(10 uM, 50 pM) 2
252 u), Fol o F2 0 & PreS13F NTCPL] AF-2 A& &2
(e}

shl o,

2 i, do

d

[581]

[582] <AFd3>AHAEFA F7}

[583] 2L Al o] 1(LCA-Ile), 2 A] o] 44(LCA-Val), 2 Al o] 2(UDCA-Ile) 2 2! A] o
3(UDCA-Val)ol] ko] A2+ T 3 -2l Al EF<1 Jurkat Al 5201 A
A =4S 78S T 96 well plate®l] Jurkat A 3EF-E- 5 x 104 2] density =
seeding 3] overnight incubationdt -, 24 A] 7+ B = 48A| {1 & QF 0.2 uM ~ 50
uM= Zh7ko] 31528 ] 2] 8} t). Cell viability S 54 8= 8 52] Al okl
WST-1-S- 10ul/well loading 3+ ¥ 2] I} -0l microplate readerE ©] 83} 440
nmol| A FF =5 45l DMSOTH A 2] 3 84 o & (negative control,
NO)©| H4h& 12 Altete] VA A5l of gk Al 32548 7k iTh

[584] 55 B oubgof] up2 A Al I(LCA-Tle), 2 Al o] 44(LCA-Val), 2 A] 4
2(UDCA-Ile) & A Al ¢]] 3(UDCA-Va) @] 3}gE-ol thate], Al E45=0 A 29
58 Zelg A5 bl e Lol

[585]  24A|ZF3} 484 %F SHRHEE e atl S v, thA A 08 A X 5L 718
LA @29kt LCA(Lithocholic acid) 7] 6Fe] 313891 A Ao 1 L A A] o
442 T} UDCA 7|9 313221 A Ao 2 2 A o 304 o] A2 548 HlS
gt = A

[586]

[587] <A@ 4> A XY HBV Hfo|# = 3¢ J A5 F7}

[588] 4-1.vfole] A~ A M T2 ES

[589]  Al2W] HBV Hiol & 2 XIQI(H ] oAl 5= #7187 flstol, HBV Hiol & 2~
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[590]

[591]
[592]
[593]

[594]

[595]

[596]

[597]

] 2 =

£-Z¥(southern blot) 412 351t} A7 F7HA] 4
viol el 2 79l Ag 22 EF 2 & 6o YER vle)

A A S 2 HepG2-NTCP Al 3255 6well plate©l] 1l &F3}o], overnight incubation
g ¥, HBV inhibitor&-$ 20 uM & A 2] 3} 31, 4] o Z " (positive control) Q!
u| 2 2 Z 4] A~ B(Myrcludex-B, MyrB)Z 200 nM 2 A 2] 3F 3= 24 4] 7+ wj| %319 o
A 32.¢] HBV 3000 genome equivalent per ml/cell (Geg/cell)©] ¥] 5= 5 nj-o] & 2~
7F(HBV infection)s $F -, Al| 32 9tol] 4] 38k nlol e 25 A 7187 9 3
Hlol ] 2~ 7+ 2 5% F of] Al )| & WA (medium changing, MC)3}F 31 T}
AR ZQ) gk utol e 2 9] Y& S 87| flste] vhole] 2~ 7hd 4 Fo]
Wi A(MO)E g ©f Al skt A 2 & A5 ) © & HBe Ag ELISA
W18 el ar, Al X (pellet) 0. 2 = A &-Bk(southern blot) ¥4 &
skt

4-2. HBe Ag ELISA +-41

71 Ad el 419 WHo R 54 S5 S Ul 9= HBe Ag ELISA
7] E(sanbio, Wantai HBe Ag ELISA, cat#WB-2496)E ©]-83}o] HBe Ag ELISA
A8 A A ST

WA, Capture Ab7} Z ¥ ¥ 96well plateol] &4 t 2=+ (negative control; Mock),
A o 2=+ (positive control; MyrB) 2 - dhrg of] w2 A] E (sample)< 50 pl¥
triplicate7} ¥ %25 2% (loading) 3F5I T}, o] W], Al R 2= 2 Al o] 1(LCA-Ile),
A Al o] 44(LCA-Val), 2 Al o] 52(LCA-Tyr), 2 Al o] 51(LCA-Ser), 2 A o]
55(LCA-Glu), 2 Al ¢l 2(UDCA-Ile), 2 A] ¢l 3(UDCA-Val), 2 A] ¢
25(LCA-Val-Trp), 2 Al o] 10(DCA-Ile), B] 2o 1(LCA) 2 H] 1L<] 2(UDCA))E
AH&3FAA T

HRP-conjugated detection antibody E- 50 pl# 2} well o] 21§+ 3, 37 °Col| 4]
3047 HF-3-A| 71T}, Washing buffer (1X PBS, 0.5% Tween20)Z 200 wl® ¥ o] 53]
]/ (washing) 3} %1 T}F. Chromogen solution A 50 ul "2 chromogen solution B 50
W S ZF wellol] ¥ a1 37 °Coll A 1583k o] & Al ¥H-8-Al T}, Stop solutionS- 50
ul? Zt wellell ¥ a1 ¥E-§-2 A 71 3 450 nm 37t o] A 5335 (optical
density, 0.D.) 78 57 5to] HBe AgS] ¥& A3

T 78 B ko] ubE A Al [(LCA-Ile), 2 A o] 44(LCA-Val), 2 A] o
52(LCA-Tyr), 2 Al o] S1(LCA-Ser), 2 A o]l 55(LCA-Glu), 2 A ol 2(UDCA-Ile),
A Al 4] 3(UDCA-Val), 2 Al &l 25(LCA-Val-Trp), A 4] &l 10(DCA-Ile), H] 1l 4]
1(LCA) 2 ]3] 2(UDCA) 3}3H=o] thalo], HBe Ag ELISA 418 =38 HBe
Ag FH5(0.D.) 7 g2lst A5 vehd 1z olr

A A, A Al (LCA-Tle), 2 Al &l 44(LCA-Val), 2 Al ol 51(LCA-Ser),
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[598]
[599]
[600]

[601]

2 Al &) 2(UDCA-Ile), 2 A @] 3(UDCA-Val) 2 A Al <] 10(DCA-Tle) 9] 7 $ 54
) 27 (Mock) tH] A4 © & HBe Ag T35 F50] Wi vpebutar, 2 Al o
L(LCA-Tle), 2 Al o] 44(LCA-Val), 2 Al d] 2(UDCA-Tle), 2 Al o] 3(UDCA-Val) 2
2 Al o] 10(DCA-Tle)2] 75 ¥l 3ol I(LCA) 2 H] o] 2(UDCA)E.TF 5H& A o &
e HBVY Hlol 2] 22 244 oAl Bg o] 578 A& gelshqlrt.

—

4-3. M9 S35k ¥4

A7 A 4-19] HH o2 F5E A E A (pellet)S 02 A A
L(LCA-Lle), A A] o] 44(LCA-Val), A Al o] 52(LCA-Tyr), & A ¢l 51(LCA-Ser),
A AT o] 55(LCA-Glu), 2 Al o] 2(UDCA-Ile), 2 Al o] 3(UDCA-Val), 21 A] o]
25(LCA-Val-Trp), 2 Al <]l 10(DCA-Ile), H] L ¢l 1(LCA) 2 H] e 2(UDCA)E
AF-8-3to] HBe Ag DNA 45 91 3F Al £ Sh(southern blot) 2418 %1 85131t}

4], 100 ul HEPES lysis buffer (10 mM HEPES, 100 mM NaCl, 1 mM EDTA, 1%
NP-40)= 77| M| 3E F&lZ pipetting $F 5, E 50l 20341} & F 4 °C, 13000 rpm
Z71 2 =2 centrifuge® A4 F-2] ST S ATk A nfo]l A2 FH R 7 &
4.5 pl nuclease buffer I (10 mM CaCl,, 12 mM MgCl,, DNase 10 unit)E 5718} 37
°oColl A 24 ZF HH-S Al 7] 3L, 26% PEG solutionS- 40 ul 7} 3F 3 1A 7Hg¢t
A g0 A HE-S- A F T}, 4 °Col A 13000 rppm 2 & 30%-7F centrifuge & 4] ¥-2] &
T, AE S A3t A A A S T 100 pl nuclease buffer I (10 mM Tris, 8 mM
CaCl,, 6mM MgCl,) 2.2 &S o] F 2, 0.5 % SDS buffer (25 mM Tris, 10 mM
EDTA, 0.5 % SDS, 100 mM NaCl) 287.5 ul& 57}3}3L, 20 mg/ml9] proteinase K&
12.5 Wl 5=7F 8k o}, 37 °Coll A 2A] F - oF vE-S-A] A T}
Phenol-chloroform-isoamyl alcohol 2 400 ul 5=7}8F U, & €7 (voltexing) 3} ¢
220 A 13000 rpm & & A4 E-g] 8o, AHE NS A FH R £33 3 M NaOAc
40 ul 7} 3 5 100% ol §F-2-2- 800 ul 5=7}F3+<] inverting 3F 3 20 °Col| A
overnight ¥+-3- A1 Z T}, 4 °C, 13000 rpm O & 303 F-oF Y4 Hg) 3 F ol
A A ko] A& Aol 70 % ol §H-2-2 800 ul =715k 4] o] 5= T, 4 °Coll A 13000
rpm 1023 YA g F A5 1S B H Tk HBV DNA 227 @] 7] 9 sho]

B2k ol gk2-8 2¥ 3 TE buffer (10 mM Tris, ImM EDTA) 15 ul & 212
A HAT} 1% o} 7FE 2 Ao HBV DNA A =S8 293 & A7 9% a3t
Denature buffer (0.25 N NaOH, 1 M NaCl)°l] 30+-3F ¥+ 4 HBVS] dsDNAE
ssDNA=Z %4 (denaturation) 5} }. Nylon membrane © = transfer buffer(0.4 M
NaOH)Z o] -&3}¢] 2 2] DNAE membrane 2 & %71 t}2-, 2X SSC buffer(sigma,
cat# 85639)°] membraneS %A 0] T3} (neutralization) 3+ 3=, & 7] Fof] & ¢}
Membrane-& Church buffer (10% BSA, 0.5 M EDTA, 1 M NaPi, 20% SDS)°l|
%131 Mega prime kit (GE healthcare, RPN1607)& ©]-&3lo] WAL & UAE
<) 8} (hybridization) 3} 3} T}. Washing buffer (2X SSC, 0.1% SDS) = 33]

479 (washing) F WA B9 92 5 Fu1 5 o] &3ke] Yol &4




73
WO 2022/196858 PCT/KR2021/004291

o &< (Mock) thH] 3t 2] 4] & (relative replication, %)< A 4Fsto]
LR LT

[602] 582 E ulo] wlE 2 Al o] [(LCA-Ile), A A o 44(LCA-Val), 2 A o
52(LCA-Tyr), 2 Al o] 51(LCA-Ser), 2 Al o]l 55(LCA-Glu), 2 A o]l 2(UDCA-Ile),
A Al of] 3(UDCA-Val), 2 A] o] 25(LCA-Val-Trp), 2 A] ol 10(DCA-Ile), H] 3L
L(LCA) 2 H] 3¢ 2(UDCA) 3}3FE-of] thalo], A & £ Sk(southern blot) ¥4 &
%%l HBe Ag DNA % o] & &3}t At 4 & A & (relative replication, %)<
gl A7 S vkl 1 ol

[603] 1 A3}, AN o (LCA-Ile), 2 A @l 44(LCA-Val), 2 A ¢l 52(LCA-Tyr), 2 A <]
55(LCA-Glu), 2 A o] 2(UDCA-Ile), A A] o] 3(UDCA-Val), A A] <]
25(LCA-Val-Trp) @ 2 Al o] 10(DCA-Tle)2] 49 &4 thZ 7 (Mock) thH]
A A © 5 HBe Ag DNA %ol A Al A== A1, A A o (LCA-le), & A| ]l
44(LCA-Val), 2 Al &l 52(LCA-Tyr), 2 A &l 2(UDCA-Ile), 2 4] ] 3(UDCA-Val) 2
2 Al el 10(DCA-Ile)oll A 80% w1 7ro & AZE ATt E3], 2 A o 1(LCA-Ile),
2 AT o] 44(LCA-Val), 2 Al o] 2(UDCA-Ile), 2 A] o] 3(UDCA-Val) 2 2 A o
10(DCA-Tle)2] 5 70% ©l 3tz A& = o] AU HBV ulo] & 2= 719] & A

fgol S5 AL FAst.

[604]

[605] g, F ol whE 7] BhehA 12 BAE = e 2 B A o ube) o
FEl = A A B} 7Es st eb7]as 2 g ol whE 4] shek 12 A H =
sttt 2 & SR FRAI BE A A2 WS oA S AR F ol

[606]

[607] <A A o 1> AFA| 9] A=

[(608]  3}o4 19 31¥=2¢

[609] Fdlg

[610]  A7]e] s &3t 7 o) FXske] A& A x5 T

[611]

[612] <A A o 2> A A ] A=

[613] &} 19] 3}3H& 100 mg

[614] =574 100 mg

[615] 3 100 mg

[616] 2 H|oFAAL M| 7 2 mg

[617]  A71o] W& Z3hek 3, 3739 A o Azl upetA ebgdste] AAE
A Z3FS T

[618]

[619] <A Ao 3> A A=

[620] shst2] 19] 3= 100 mg
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[621] =574 100 mg

[622] 3 100 mg

[623] ZE ol Al v 1|45 2 mg

[624] V1o AEE 3 5, T AaA o] Azl wheba Aete qi <ol
SHste] AEAE Az

[625]

[626] <A| A o 4> FALA| o] A=

[627] 3} 19] 3}8HE 100 mg

[628] T E 180 mg

[629]  Na2HPO4 : 2H20 26 ng

[630] FTIT 2974 mg

[631]  SA QN FAMA S Azl whet, A7 S-S AAE gFo R SFAIA
FAA & A 2383 T

[632]

[633] AA7TAFL Az

[634] 2ol whE AV 3182 12 BA = 3EE2 KA uhe} of 2] 3o
A771 52 F 02 A x 7Fsetr) sh7] &= - die e fasds
AR FRAI R A7 A FY AF S or e o= 2
g o] ofof] g4 H 1= 4% ot}

[635]

[636] <ARTVFAFE AxC 1> A7 FAFY A=

[637] 3182 19] 313H& 100 mg

[638]  HIEFYl Z3 = A

[639]  H]EFY A oA EH 0] E 70 ug

[640] HIEF E 1.0 mg

[641]  H|EFYI B10.13 mg

[642] HIEFYl B2 0.15 mg

[643] HIEFEl B6 0.5 mg

[644]  H|EFFI B120.2 g

[645] HIEFY] C 10 mg

[646] H Q¥ 10 ug

[647]  YZEAOIE 1.7 mg

[648] A4t 50 pg

[649] HERL 245 0.5 mg

[650]  F71H EFE A

[651] FAEA 14 1.75 mg

[652]  AF3}ol<d 0.82 mg

[653] 1Y 25.3 mg
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Z+E 100 mg
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[671]
[672]
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i

2 &

tol =1 whgt
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O A7} A] - kg of T

ol
3

H el

RS

==
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379

47 1] =g
)

R3
R4

HO R?
R1
AF7] 3}eh2] 1of] gloj A,

R, R2Y R:& 54 07 424 Ei= o] =5 A|o]ar;

i r -
R4<= , , OH, , HE=
& OH B
b & OH R
0 \H P OH = o
5 N
H o r‘é\N fo)
H o

I
A
o)

ol
T
R5= > % o’ OH | SH | Oy NH, | N A,
N SN j\NL“/OH NH
o H oo H o X OH
H SN
0 H
0 ;?‘\N OH
H
o
HN, K OH J\ s”
N, 9 N b L E 2 9 9
= ;\NI(OH H/I( “’HHJ}(OH
0
Ay OH H f\N OH
H N
o H

o OH OH
Y )
o) 0
TC 1=
o OH | OH o) , o 0y OH IE =
= g’:NJ;(OH NH; (o]
NH oy OH OH
~ H oo & OH "y Sy o OH
N H § H § N
;\N OH H 5 s
H o
o
NH, 91
;iN OH

H o

[81% 2]
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[787% 3]

[ 4]

Shi= 3Hgh=, ol o] Fetol A A, o 91 234 A o] = A = o] 9
ofstA o 2 3-8 7}s% A,
A1kl 9hol A, 7] wEARE 2] B 521 2k (Lithocholic acid, LCA),

L2 A=A %’&(Ursodeoxychohc acid, UDCA), Z4HCholic acid, CA),
3ol @ d] <Al 2 HHyodeoxycholic acid, HDCA), Hl<-A] #HDeoxycholic
acid, DCA) 2 7| = 8] & A] & +H(Chenodeoxycholic acid, CDCA) 2.2
o] F ol ol A Mty AL E 0= FHE= 35HE, o] 9] Fslo]Al A A,
ol o] WP A o] A AA 3= ol o ofstH o= §]-& Ths gk ]l
Al1gdel sloiA, 7] sheha] 12 A ¥ = 318 =2 6] 3=

T O ZHE AEEE o= syl A& 5 0= 5= 315 E, o9
Fotol A A, o] of YA o] A A Ei=

587} 3

1)

(2S,3R)-2-((R)-4-((3R,5R,8R,9S,108,13R,14S,17R)-3- 3} ] =5 A]-10,13-T]
=R A}tﬂ 7hstol ER2-1H-Alo] & A EHa] 3 G E #l-17- Q) grol v &)
3-w E H g (LCA-Tle);

2)

(2S,3R)-2-((R)-4-((3R,5S,7S,8R,98,10S,13R,14S,17R)-3,7-T] &} o] == A]-10,
13-t W - A}l 7} 5Fo] = 2 -1H-ALo] £ 2 #H EHa] ¥ F E #l-17-) # ghol
1] 52)-3-1| & #H gh4l (UDCA-Tle);

3)

($)-2-((R)-4-((3R,58,7S,8R 98,108, 13R, 14S,17R)-3,7-T] 3} 0] =5 A]-10,13-
vl €S AL 7} 5) o] = 2 - 1H-Ato| 2 2 # EHa] ¥ F E #l-17-Y) F Elo} ]
5)-3-H & - €h4E (UDCA-Val);

4)

(8)-2-((R)-4-((3R,58,7S,8R 98,108, 13R, 14S,17R)-3,7-T] 3} 0] =5 2] -10,13-
| & -g ALt 7}t o] = E-1H-AFo] & 2 B a] ¥ Y E 4l-17- ) §Hof 1]
5)-3-(1H-91 &-3-2) 2 2 34 (UDCA-Trp);

5)

(8)-2-((R)-4-((3R,58,7S,8R,98,10S,13R, 14S,17R)-3,7-U] 3} 0] =5 2] -10,13-
v E-S AL 7h et o] = 2-1H-ALol & 2 BHa] v E Jl-17- ) sl ghot ]
52)-3-(4-8fo| =5 A1 9 ) 3 2 34T (UDCA-Tyr);

6)

(2S,3R)-3-" & -2-((R)-4-((3R,5S,7R,8R,98,108S,12S,13R,14S,17R)-3,7,12-E
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g ato] =54]-10,13-t W & -F ALt 7} eF o] = E - 1H-AL o] & 2 3 B} a] H] P
Egl-17-)ys gtoln] &) g (CA-Tle);

7

($)-3- El-2-((R)-4-((3R,5S,7R,8R,9S,108S,12S,13R, 14S,17R)-3,7,12- E &] &}
o] = FA]-10,13-H] H| & - ALH] 7} 8 o] = 2 -1H-ALo] 2 &2 H EHalH Y E R
17-¢h)# gholn] 5)R-eh4k (CA-Val);

8)

(2S,3R)-2-((R)-4-((3R,5R,6S,85,9S,10R, 13R, 14S,17R)-3,6-T] &} 0] == A]-10,
13-t - AL 7peto] = 2 -1H-ALo] & 2 H Ea] ¥ T E A-17-L) A gho}
1] 5)-3-u & H g (HDCA-Ile);

9)

(S)-2-((R)-4-((3R,5R,685,85,9S,10R,13R, 14S,17R)-3,6-t] 3} 0] = 5-A]-10,13-
Hu E-g ALt 7}t o] = E-1H-AFo] & 2 3 B [a] 2] Y E 4l-17- )l THof ]
5)-3-# € R (HDCA-Val);

10)

(28,3R)-2-((R)-4-((3R,5R,8R,9S,10S,12S,13R,14S,17R)-3,12- 1] 3} o] = - A] -
10,13-t] | - AL e 7} 8F o] = & -1H-ALo] & 2 A EH{a] ¥ FE &-17-) 3 €
ojn] 12)-3-u & Al gk (DCA-Tle);

11)

($)-2-((R)-4-((3R,5R,8R,9S,108,12S,13R,14S,17R)-3,12-t] 3} o] =& 1] -10,13
-f o e - AL b o] = 2-1H-ALo] E E 3 BHa] H G E 7ll-17-) sl ghol )
5)-3-W & Rk (DCA-Val);

12)

($)-2-((R)-4-((3R,5R,8R,9S,108,128,13R,14S,17R)-3,12- 1] 3} o] == 1] 10,13
-t e g - AL 7} st o] B R -1H-ARo] E 2 Al EHa] H G E /- 17-9) A ol |
5)-3-(1H-91 &-3-) > 2 34F (DCA-Trp);

13)

($)-2-((R)-4-((3R,5R,8R,9S,108,12S,13R, 14S,17R)-3,12- 1] 3} o] == 1] 10,13
-t g - AL d] 7} sl o] =2 -1H-AFo] E 2 H EHal s G E #l-17-) #H ghol |
5)-3-(4-3Fo] =5 A 9 )3 234 (DCA-Tyr);

14)

(28,3R)-2-((R)-4-((3R,5S,7R,8R,9S,108,13R, 14S,17R)-3,7-T] 3} o] == A] - 10,
13-t W &-g ALt 7}l o] = 2 -1H-Alo] & 2 H B [a] ¥ H E /l-17-) A gho}
1] 52)-3-w & A A (CDCA-Tle);

15)

(S)-2-((R)-4-((3R,5S,7R,8R,98,108,13R, 14S,17R)-3,7-T] 3} o] =& A]-10,13-
v el- AL 7}sf o] = &2 -1H-Alo] S & H eHa] ¥ G E Al-17-2)H gho} ]
5)-3-# € e (CDCA-Val);
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16)
($)-2-((R)-4-((3R,5S,7R,8R,98,10S,13R, 14S,17R)-3,7-1] 3} 0] == A]-10,13-
e AL| Fhsto] =2 -1H-ALo] S 2 Eba] W] G E A-17-A)H ghol ]
5)-3-(1H-91 &-3-) = 2 34t (CDCA-Trp);

17)

($)-2-((R)-4-((3R,5S,7R,8R,98,10S,13R, 14S,17R)-3,7-1] 3} 0] == A]-10,13-
] e- AL Fhsto] =2 -1H-ALo] S 2 H Eba] ¥ G E A-17-A) A ghol ]
5)-3-(4-3tol =5 A 9 D)= 234 (CDCA-Tyr);

18)

2-((S)-2-((R)-4-((3R,5R,8R,9S,10S,13R, 148S,17R)-3-3} ©] =5 A] -10,13-1] ]
gl ALd] 7}8) o] = 2 -1H-ALo| & 2 Efa] ] E #l-17-) gho} ] 12)-3-
| gl - gholn] ol Al EAL (LCA-Val-Gly);

19)

(S)-2-((S)-2-((R)-4-((3R,5R ,8R,9S,108,13R, 14S,17R)-3-3} 0] =5 1A]-10,13-1]
| &S AL E| 7F 8} o] = 2o 1H-ALo] E 2 Hl Ef{a) ¥ G E #l-17-2) o} 1] &)
-3-v &3 gholu] 1) 32 2 AL (LCA-Val-Ala);

20)

(S)-2-((S)-2-((R)-4-((3R,5R,8R,9S,108,13R, 14S,17R)-3- 8} o] =% 4]-10,13-1]
| &8 ALH] 7} o] =2 -1H-Ao] E 2 Al a3 G E 2l-17-2) A grolm] &)
3-v ol u] &)-3-w & B2 (LCA-Val-Val);

21)

(8)-2-((S)-2-((R)-4-((3R,5R ,8R,9S,108,13R, 14S,17R)-3- 8} 0] =5 4]-10,13-1]
| €A} e 7} o] 2o [H-ALo]| E 2 F EHa] ¥ G E Al-17-Y)F ghof ] &)
-3-w g ghofu] &) 3-w - grol ] )4 v & A ¥H4F (LCA-Val-Leu);

22)

(28,3R)-2-((S)-2-((R)-4-((3R,5R,8R,9S,108S,13R,14S,17R)-3-3} ©] =5 A]-10,1
-t E-F AL 7beto] =R -1H-ALo] 2 23 BHa] H G EJ-17-) F go}
v 52)-3-1] €l - gholu] 1)-3-w & Fl gk (LCA-Val-Tle);

23)

(8)-2-((S)-2-((R)-4-((3R,5R ,8R 95, 108,13R, 14S,17R)-3-3} 0] == 1]-10,13-1]
| €l A} 7} o] =2 -1H-ALo] E 2 HEHa] ¥ G E A-17-)H ghofu] &)
-3-v g Fghol ] 54 (W ' B Q) F-§HE (LCA-Val-Met);

24)

(8)-2-((S)-2-((R)-4-((3R,5R ,8R,9S,108,13R, 14S,17R)-3-3} 0] =% 1A]-10,13-1]
W €l A} 7} o] = 2 -1H-ALo] E 2 H EHa] ¥ G E Al-17-)H ghol ] &)
-3-w| €l R gholn] 5)-3-9)) ' 32 = H4F (LCA-Val-Phe);

25)

(8)-2-((S)-2-((R)-4-((3R,5R ,8R,9S,108,13R, 14S,17R)-3-3} 0] =5 A]-10,13-1]
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| €l A} e 7} o] =2 -1H-ALo] E 2 HEHa) v G E A-17-)H ghofu] &)
3-w g R grolu] 5)-3-(1H-91 5-3-) X 2 34} (LCA-Val-Trp);

26)

1-((S)-2-((R)-4-((3R,5R,8R,9S,108S,13R, 14S,17R)-3-5} 0] =5 A]-10,13-T] W]
gl-g AL 7}sl o] = 2 -1H-AFol & 2 M B a]#) G E Jl-17-9) 3 §rol 1] 52)-3-
W e e o) 9] F 2 -2-7F 2 5 A 4 (LCA-Val-Pro);

27)

(8)-3-3}o] =F-A]-2-((S)-2-((R)-4-((3R,5R,8R,9S,108,13R, 14S,17R)-3-3} ©|
EEA]-10,13-H H & - ALt 7}l o] = & -1H-ARo] & 2 3 B [a] ¥ HER-17-
by grolr] 52)-3-m &l - gho} ] )3 &2 34 F (LCA-Val-Ser);

28)

(25,39)-3-3F 0] =5 Al -2-((S)-2-((R)-4-((3R,5R,8R,98,10S,13R, 14S,17R)-3- 5}
o] =2 A]-10,13-t] W] & - & AL e 7} 8l o] = 2 -1 H-AFo| F Z gl B a2 G E -
17-) A gholn] 5)-3-w & - gho] 1] &) 84k (LCA-Val-Thr);

29)

(R)-2-((S)-2-((R)-4-((3R,5R,8R,98,10S,13R, 14S,17R)-3-3} 0] =5 A]-10,13-1]
| €l A} e 7} o] =2 - 1H-AL o] E 2 H EHa) v G E A-17-)H ghofu] &)
3-w e grolu] &) 3.1 27T E S 2 74k (LCA-Val-Cys);

30)

(8)-2-((S)-2-((R)-4-((3R,5R,8R 98,108, 13R, 14S,17R)-3- 3} o] == A]-10,13-T]
| €l S A} e 7} o] = 2 - 1H-AL o] E 2 H EHa) v G E A-17-)F ghofu] &)
3-w - Ehol ] &2)-3-(4-5Fo]| = E A | d) 3L 2 FAF (LCA-Val-Tyr);

31)

(S)-4-011] %=-2-((S)-2-((R)-4-((3R,5R,8R,9S,108,13R, 14S,17R)-3- 8} o] = =
Al-10,13-H W € - B AL el 7beFo] Z 2 -1H-ALo] & 2 H EHa] ] FE 7-17-)
A groln] 5)-3-m €l L Elo} 1] 5)4-L- 4 B ERAL (LCA-Val-Asn);

32)

(S)-5-0}1] %=-2-((S)-2-((R)-4-((3R,5R,8R 95,108, 13R, 14S,17R)-3- 5} | =&
A1-10,13-H W € - S AL 7} et o] = & - 1H-ALo] 2 2 A BHa ] H| G E/-17-Y)
A eboln] 5)-3-w €l L Elo} ] 5).5-8 A 3 EHAL (LCA-Val-Gln);

33)

(8)-2-((S)-2-((R)-4-((3R,5R ,8R 98, 108,13R, 14S,17R)-3-3} 0] == 1]-10,13-1]
W Bl S AL e 7} o] = 2 - 1H-ALo] 2 A EHa]d| G E wll-17-2)Fl gholu] &)
-3-H " gholn] )5 41 4F (LCA-Val-Asp);

34)

(8)-2-((S)-2-((R)-4-((3R,5R ,8R 98, 108,13R, 14S,17R)-3-3} 0] == 1A]-10,13-1]
| €l 3 AL H| 7} EFo] = 2 - 1H-ALo] S 2 Al B a) o Y E - 17-2)H gholn] &)
3-wE - gholu] &) 3l ghr] @ ©] 4t (LCA-Val-Glu);
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35)
(8)-6-0F1] 1=-2-((S)-2-((R)-4-((3R,5R,8R,9S,10S,13R, 14S,17R)-3- 3} o] ==
A1-10,13-t] W & - S At 7} et o] = m - 1H-Alo] S 2 A BHa ] G E/-17-Y
A gholu] &)-3-w & Y ghoju] 52y &l AbAl (LCA-Val-Lys);
36)
(S)-5-7-oF 1 ] 5=-2-((S)-2-((R)-4-((3R,5R,8R.,9S,108,13R, 14S,17R)-3-3} ©|
E5A]-10,13-H W & - ALl 7} eho] = &2 -1H-Ao] S 2 M EHa] ¥ G E/-17-
ehy# gholn] &2)-3- v & H-glolw] ) #H EH4F (LCA-Val-Arg); 2
37)
(S)-2-((S)-2-((R)-4-((3R,5R,8R,9S,108,13R, 14S, 1 7R)-3-5} o] =5 A]-10,13-t]
H - AL 7}t o] = 2 -1H-Aol & 2 A EHa] ¥ G E F-17- )3 ghol v &)
-3-w | ghoj] 5)-3-(1H- o] 1| th-4- ) 3 2 ¥4 (LCA-Val-His).
g dbol] ofn] mAabo] At slr] shebA 12 B Y= 35, o] 9
Fetol A A, o] o] RIYA o] A A Hi= o] o] oFet2 o= 3§
7hs gk A& E3ehE (1 o e X 58 ok A A&
[3hsh4 1]

R3

R4

HO R?
R1
7] 8sh2] 10f] 9lofA,

[e)
RLR Y RS 537
T

le]
REEZR, T ;) olar;
N BN
N R® \N§R5
H

o
R3:= o) o’ OH | SH | O NH; HN . NH,
‘{N £ OH A OH NH
IS OH N N
N ) 0 A OH
% H
° Ay O
Hoo
HN £ OH s
N’ 2 N k4 Ny k] 2 2 k4
= E\NIrOH HA[C])/ “Hﬁ oH
N ) OH
LN OH o ’#\N S OH &\ OH
0 0
TC 1=
o oH | OH | o o 0y OH TE =
= f\NJ;(OH NH; OH
NH 2 OH OH
= H oo f\N OH FHH j\u N OH
0 )
AN OH H 5 H o5
H

o}
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NH, o‘:]! .
;V’\N OH
H 5
[7d 13 6] A58kol glo A, A7) FEANS ] E =2 Ak(Lithocholic acid, LCA),

7473 7]

[ 8]

24 d A E2H(Ursodeoxycholic acid, UDCA), & 4H(Cholic acid, CA),
3lo] @ H]% Al #-4H(Hyodeoxycholic acid, HDCA), t] < A] & AH(Deoxycholic
acid, DCA) 2 7 = 8] S A] & 2H(Chenodeoxycholic acid, CDCA) 2. &

o] Fo]xl oA el A& EH SR aF= (14 oW = X5
oFeha ==

A5l glofA,

47] 19 B (49 = DY 19 AL B sz e A
EE-3

1)

(2S,3R)-2-((R)-4-((3R,5R,8R.9S,10S,13R,14S,17R)-3-3} 0] =5 A]-10,13-T]
v €l AL 715} o) = 2o 1H-ALo] E 2 # Eba] vl F E dl-17-2) F o} n] &)
3-w E # ek (LCA-Tle);

2)

(2S,3R)-2-((R)-4-((3R,5S,7S,8R,9S,10S,13R,14S,17R)-3,7-T] &} o] == A]-10,
13-t & - AL 7}t o] = 2 - 1H-ALo] & 2 H B a] # F E dl-17-) A go}
1] 12)-3-v] & #H §FF (UDCA-Tle);

3)

(8)-2-((R)-4-((3R,58,7S,8R,9S,10S,13R, 14S,17R)-3,7-T] 3} 0] =5 ] -10,13-
u d-g Al 7}l o] EE2-1H-ARo] 2 2 EHa] & # G E-17-Y)F go}
1| 5)-3-w & - gEAF (UDCA-Val);

4)

(8)-2-((R)-4-((3R,58,7S,8R 98,108, 13R, 14S,17R)-3,7-T] 3} 0] =5 2] -10,13-
| & -g ALt 7bst o] = E-1H-ARo] & 2 B a] ¥ Y E 4l-17- ) BHof ]
5)-3-(1H-91 &-3-2) 2 2 34} (UDCA-Trp);

5) (S)-2-((R)-4-((3R,5S,7S,8R 98,108, 13R,14S,17R)-3,7-T] &} o] = FA] - 10,
13-H W e -F| AL 7} eFo] = 2 - 1H-AFo] & 2l BHa] ¥ F E Jll-17-) H £ho}
1] 52)-3-(4-3F o] =5 A 7 ) 2 2 A4 (UDCA-Tyr);

6) (28,3R)-3-H & -2-((R)-4-((3R,5S,7R,8R,9S,10S,12S,13R,14S,17R)-3,7,
12-E g 3to] =5 A]-10,13-H] #| & - AL el 7} 8L o] = 2 - 1H-AFo] 2 2 #H EH{a]
HE-17-)A gholr] &) 3 ek (CA-Tle);

7)
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(S)-3-# €-2-((R)-4-((3R,5S,7R,8R ,9S,108,128,13R, 14S,17R)-3,7,12- E &] 5}
o] =E A]-10,13-t W & -F| AL 7} e o] = & -1H-Ao] & 2 BHa ] H] FE /-
17-)d ghopr] 52) - ER4k (CA-Val);

8)

(2S,3R)-2-((R)-4-((3R,5R,6S,85,9S,10R, 13R, 14S,17R)-3,6-T] &} 0] == A]-10,
13-t] W &l- &) A} e 7} 8 o] = 2o 1H-ALo] 2 H B a] ¥l F E A-17-L) H go}
H] 5)-3-w & A gL (HDCA-1le);

9) (S)-2-((R)-4-((3R,5R,6S,88,9S,10R, 13R, 14S,17R)-3,6- U] 3} 0] =3 A] - 10,
13-t W €l -3 A} el 7} 8 o] = & - H-ALo] £ &2 E}a] ¥ FE A-17-2) # glo}
1| 52)-3-1 & - gh4E (HDCA-Val);

10)

(28,3R)-2-((R)-4-((3R,5R,8R,9S,108,12S,13R, 14S,17R)-3,12-T] &} o] =& A] -
10,13-t] W - Al ) 7hsFo] = 2 -1H-Alo] S 2 Ef[a] ¥ FE &-17-)F &t
ofn] &)-3-1| & 5 gHAE (DCA-Tle);

11) (S)-2-((R)-4-((3R,5R,8R,9S,108,12S,13R,14S,17R)-3,12-T] &} o] == 4]
10,13-t1 v - S AL 7h3F o] = 2 1H-ALo] 2 2 3 Eb[a] 9l W E #1-17- ) ¢t
ofu| 12)-3-¥ & - gHik (DCA-Val);

12)

(S)-2-((R)-4-((3R,5R,8R,98,108,128,13R, 14S,17R)-3,12-t] 3} o] =5 A]-10,13
-t - AL ] 7h et o] R -1H-AFol & 2 3l B a] ¥ F E /-17-) Al ghof ]
5)-3-(1H-91 &-3-) >~ 2 74 (DCA-Trp);

13) (S)-2-((R)-4-((3R,5R,8R,9S,108,128,13R,14S,17R)-3,12-U] &} o] =& A
10,13-t] Hl & -3 AL e 7} sl o] = 2o 1H-AFo] & 2 3 BHa] ¥ F E 7l-17-) sl
o} 52)-3-(4-3F o] == A] 5 ) 32 2 FAF (DCA-Tyr);

14)

(28,3R)-2-((R)-4-((3R,5S,7R,8R9S,108,13R, 14S,17R)-3,7-T] &} o] =& A] 10,
13-t H E-F AL 7} sl o] =& -1H-AFol] E 2 BHa] i G E Jl-17-) 3 gho}
1| 52)-3-1| & #H gh4t (CDCA-Tle);

15) (S)-2-((R)-4-((3R,5S,7R,8R,9S,10S,13R,14S,17R)-3,7-T] &} o] == A]-10,
13-t W & - AL 7p et o] = & -1H-ALo] 2 2 BHal#| F EJl-17-) F go}
1] 52)-3-1 &l - EHE (CDCA-Val);

16) (S)-2-((R)-4-((3R,5S,7R,8R,9S,108,13R, 14S,17R)-3,7-T] &} o] =& 1] 10,
13-H e -S| AL 7} eFo] = 2 -1H-AFo] & 2 #Hl BHa] v F E &ll-17-) H £ho}
1] 52)-3-(1H-%1 %-3-2)Z 2 72+ (CDCA-Trp);

17) (S)-2-((R)-4-((3R,5S,7R,8R,9S,10S,13R,14S,17R)-3,7-T] &} o] = F-A]-10,
13-t] vl &S AL 7} 8l o] = 2 - 1H-A}o] Z 2l B} [a] ¥ F E @l-17-2)#H gto)
1| %2)-3-(4-3Fo] =5 A 9 ) 22 4 (CDCA-Tyr);

18)
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2-((S)-2-((R)-4-((3R,5R,8R,9S,10S,13R,14S,17R)-3-3} 0] =5 A]-10,13-T] =]
g.gAl g7} 5ol B2 - 1H-ALo| 2 2 F EHalw G E #ll-17-) 3 gholr] &)-3-
| & 2 Eroj] &2)o}l 4] E4F (LCA-Val-Gly);

19)

(8)-2-((S)-2-((R)-4-((3R,5R ,8R 95, 108,13R, 148, 17R)-3- 3} 0] == 1]-10,13-1]
W Bl AL 7} 5} o] =2 - 1H-ALo] E 2 HEHa] ¥ G E -17-)F ghol ] &)
-3-m| €l 2 gholu] )3 2 34T (LCA-Val-Ala);

20)

(8)-2-((S)-2-((R)-4-((3R,5R ,8R 98, 108,13R, 14S,17R)-3-3} 0] == 1A]-10,13-1]
W &ALt 75} o] = 2 - 1H-ALo] E 2 HEHa] ¥ G E -17-)F ghol ] &)
-3-w| el R eholu] k). 3.1 &l LBkt (LCA-Val-Val);

21)

()-2-((S)-2-((R)-4-((3R,5R,8R 98,108, 13R, 14S,17R)-3- 3} o] =5 A]-10,13-T]
W &AL 73} o] =2 - 1H-ALo] & 2 FEHa] Y G E A-17-)F ghol ] &)
-3-w | ghol ] &)-3-w | - grol ] k)4 v & Al ¥H4F (LCA-Val-Leu);

22)

(2S,3R)-2-((S)-2-((R)-4-((3R,5R,8R,9S,10S,13R,14S,17R)-3-3} ] =5 A]-10,1
3-ti e - AL 7} sl o] = 2 -1H-AFo] 2 Eba) ¥ FE W-17-Q) A gho}
v %2)-3-| €l gholu] 1) 3w & Sl ek (LCA-Val-Tle);

23)

(S)-2-((S)-2-((R)-4-((3R,5R,8R 98,108, 13R, 14S,17R)-3- 3} o] == A]-10,13-T]
| - A} ) 7} 8l o] = 2o 1H-Alo| E 2 A EHa] ¥ G E &l-17-2) 3 grolu] 1)
3-w o] )4 (W E E] &) B (LCA-Val-Met);

24)

(8)-2-((S)-2-((R)-4-((3R,5R 8R,9S,108,13R, 14S,17R)-3- 8} 0] =5 4]-10,13-1]
W el AL e 7} sFo] = 2 - 1H-ALo] E 2 EHa] v F E - 17-)H gholu] 1)
3- el R gbolv] 1).3-9| J 32 2 AF (LCA-Val-Phe);

25)

(8)-2-((S)-2-((R)-4-((3R,5R ,8R,9S,108,13R, 14S,17R)-3- 8} 0] == 4]-10,13-1]
W AL 7} 5} o] =2 - 1H-ALo] E 2 HEHa] ¥ G E A-17-)F gho ] &)
3-wEEErobu] 5)-3-(1H-91 &-3- )22 2 341 (LCA-Val-Trp);

26)

1-((S)-2-((R)-4-((3R,5R,8R,9S,108,13R, 14S,17R)-3-5} 0] =5 A]-10,13-1] W]
gl Al g 7}5o] =2 -1H-Abo| Z 2 H EHa o G E #ll-17-) 3 gholv] 5)-3-
W EF o) 9] F 2l -2-7F 2 5 A 4 (LCA-Val-Pro);

27)

(S)-3-3} o] =2 A]-2-((S)-2-((R)-4-((3R,5R,8R,9S, 108, 13R, 14S,17R)-3-3} ©]
=5 A-10,13-H W E- A AL 7Fef o] = 2 -1H-Alo] S 2 S BHa] ¥ HE/-17-
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Ayl gkolr] 12)-3-w| & o} m] 1) 32 2 gHAL (LCA-Val-Ser);

28)

(28,39)-3-38} o] = E- A1 -2-((S)-2-((R)-4-((3R,5R,8R,9S, 108, 13R, 14S,17R)-3- 5}
o] = A]-10,13-H] #| & - ALH] 7} 8} o] = 2 -1H-ALo] 2 &2 H EHalH Y E -
17-)F ghobn] 5)-3-w & - ghof ] ) -84k (LCA-Val-Thr);

29)

(R)-2-((S)-2-((R)-4-((3R,5R,8R,98,108,13R, 14S,17R)-3-5} 0] = Z-A]-10,13- 1]
el ALE| 7hsho] = 2 1H-ALo] S 2 Ea] v FE - 17-)F gholr] &)
S-vE R gholu] )3 27 E 2 2 92 (LCA-Val-Cys);

30)

(8)-2-((S)-2-((R)-4-((3R,5R,8R.98,10S,13R, 14S,17R)-3- 3} o] =5 A]-10,13-U]
el ALE 7sho] = 2o 1H-ALo] S Z A Ea] vl FE&l-17-¢)F gholr] &)
3-v - ghob ] 52)-3-(4-3Fo| =5 A 9] ) L 2= 74t (LCA-Val-Tyr);

31)

(S)-4-0}11] =-2-((S)-2-((R)-4-((3R,5R,8R,9S,108,13R, 148,17R)-3-3} o] =&
A1-10,13-T] W € -3 AL H) 7} 8 o] = & -1 H-A}o] Z 2 A Ef[a) ¥ G E A-17-Y
Hgholr] &)-3-w & - Ehol ] &) 4-& A H-EHAL (LCA-Val-Asn);

32)

(S)-5-0}1] =-2-((S)-2-((R)-4-((3R,5R,8R,9S,10S,13R, 148,17R)-3-3} o] =&
A]-10,13-t] W €l -3 AL el 7} 3o = 2 1H-ALo] E 2 e a] | FEA-17-Y)
ko] 12)-3-w & R eho}u] 52)-5-2 & F e-AF (LCA-Val-Gln);

33)

(S)-2-((S)-2-((R)-4-((3R,5R,8R 98,108, 13R, 14S,17R)-3- 3} o] == A]-10,13-T]
&g AL 7}l o] E 2 -1H-Ao] & A EHa] 3 FE #l-17- Q)3 gHol v &)
-3-w e R ebolu] )<= 214 (LCA-Val-Asp);

34)

(8)-2-((S)-2-((R)-4-((3R,5R,8R 98,108, 13R, 14S,17R)-3- 5} o] == A]-10,13-T]
W €l A} 7} o] =2 -1H-AL o] E 2 H EHa) ¥ G E A-17-)H ghofu] &)
3-v e gholu] &y # ghe] @ o] 4t (LCA-Val-Glu);

35)

(8)-6-°}1] 5=-2-((S)-2-((R)-4-((3R,5R,8R 98,108, 13R, 14S,17R)-3-3} o] = =
Al-10,13-H W € - S ALt 7p et o] = & - 1H-ALo] S 2 3 BHa ¥ G E/-17-)
Hgtoln] &)-3-w & F-gho}n] &) F AF4E (LCA-Val-Lys);

36)

(S)-5-7-°}F 1 ] =-2-((S)-2-((R)-4-((3R,5R,8R,9S,108,13R, 14S,17R)-3-3} ©|
EEA]-10,13-H W & - ALt 7}t o] = & -1H-ARo] & 2 3 B [a]H HER-17-
)l ol 52)-3-w el Y- gho ] 1) A eHAE (LCA-Val-Arg);

37)
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(S)-2-((S)-2-((R)-4-((3R,5R,8R 98,108, 13R, 14S,17R)-3- 5} o] =5 1] -10,13-T]

| &ALt 7} o] =2 -1H-ALo] E 2 A BHalH G E/A-17-)H ehob ] &)

-3-w g Fghol ] 52)-3-(1H-0] 7] th&-4- )32 = ¥4t (LCA-Val-His);

38)

1-((R)-4-((3R,5R,8R,9S,108,13R, 148,17R)-3-5} o] =5 A] - 10,13-T] v &l - S A}

t]7}slo] = 2 -1H-ALo] Z 2 H EHa] ¥ G E Al-17-2)F el = ) 3] F 2 dl-2-

F+2 52 4F (LCA-Pro);

39)

(28,38)-3-3} 0] == A]-2-((R)-4-((3R,5R,8R,9S,108,13R,14S,17R)-3-3} o] =

Z2]-10,13-t] W € - & AL e 7} 8l o) = 2 - H-Alo]| F E F EHa] o G E A-17-Y

)yl grolr] ) - Bk AE (LCA-Thr);

40)

(R)-2-((R)-4-((3R,5R,8R,9S,108S,13R,14S,17R)-3-3} 0] =5 A]-10,13-1] W] & -

AALd|7bslo]l = 2 -1H-AFo] E 2 H Eba] ¥ H E #l-17-A) A go} 1] 52)-3-1]

278 X 2 32 (LCA-Cys);

41) (S)-5-°F] :=-2-((R)-4-((3R,5R,8R,9S,108,13R, 14S,17R)-3-3} 0] =5 A] -

10,13-t] W &AL ) 7} 8l o] = 2 - 1H-A}o| 2 2 F E}[a]d F E Al-17-) 2 g+

O}H| 52-5-5 A Al ghAk (LCA-Gln);

42)

(S)-5-T-oFY ] =-2-((R)-4-((3R,5R,8R,9S,108,13R, 14S,17R)-3-3} 0] =5 A] -

10,13-t] H &l -3 AL e 7} 8l o) = 2 -1H-Alo]| S 2 H e a]d| G E A -17-L) A gF

ofm] &) gk (LCA-Arg);

43)

(S)-2-((R)-4-((3R,5R,8R,9S,10S,13R, 14S,17R)-3-3} 0] =5 A|-10,13-T] W €l -

AL 7bato] B =2 -1H-AFo] & 2 A Ef[a] B G E #l-17- )3 §ho} 1] 52)-3-(1
-o] 1] t}E-5-2) 3 2 F-AHLCA-His);

44)

(S)-2-((R)-4-((3R,5R,8R,9S,108S,13R, 14S,17R)-3-5} o] =5 A] -10,13-T] W &l -

Al 7bato] B =2 -1H-Alo] & 2 A EHa] H G E dll-17- ) A gho} 1] 52)-3-1]

g 224 (LCA-Val);

45)

2-((R)-4-((3R,5R,8R,98,108,13R, 14S,17R)-3-5} 0] == 1] -10,13-T] ¥ €] -3 A}

t] 7}l o] = & -1H-Alo] & 2 M Eta] ¥ d E&-17-2)H §rol 1| &)-3-of A &

2k (LCA-Gly);

46)

(S)-2-((R)-4-((3R,5R,8R,9S,108S,13R, 14S,17R)-3- 5} 0] == A]-10,13-T] W &l -

S Abel 7Fsto] = 2-1H-ALo] 2 &2 A Bt a] ¥ T E =ll-17-) A §hopn]| 2)-3-32
232k (LCA-Ala);
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47)

(S)-2-((R)-4-((3R,5R,8R,9S,108,13R, 148, 17R)-3-3} o] == A]-10,13-1] v &l
8 Abe] 7} 8k o] = - 1H-Abo] 2 2 A EH{a] 7 ' E &l-17-2) A ghol ] )31
gl ¥t (LCA-Leuw);

48)

(8)-2-((R)-4-((3R,5R,8R 98,108, 13R,148,17R)-3-3} 0] =5 A]-10,13-1] | & -
S| abd) 7bato] = & -1H-Ao] 2 & A EHa] ) Y E 7-17-2) F gho} ] 52)-4-(v]
S E] Q)7 §HT (LCA-Met);

49)

(S)-2-((R)-4-((3R,5R,8R,9S,108,13R, 14S,17R)-3-3} 0] =5 A]-10,13-t] ¥ & -
A 7hato] = & -1H-A}o] 2 & A Eba] ol ' E dll-17-2) H gho} ] 5239
3z 2 95 (LCA-Phe);

50)

(S)-2-((R)-4-((3R,5R,8R,98,10S,13R,14S,17R)-3-3} ©] =5 A]-10,13-t] ¥ & -
S ALH| 7}aEo]l = 2 -1H-Ao) E 2 A EHa) ¥ G E dl-17-) S eloln] 5)-3-(1
H-1%-3-9) 22 £ 32t (LCA-Tip);

51)

(S)-3-hydroxy-2-((R)-4-((3R,5R,8R,9S,108S,13R,148,17R)-3-8}- 0] =5 A -10,1
3-8 A el 7 st o] = 2 1H-Abo] 2 &l Effa) ol W E -17-2) A gko}
1| 523 2 3k (LCA-Ser);

52)

(S)-2-((R)-4-((3R,5R,8R,9S,108,13R,148,17R)-3-3 0] =5 A -10,13- 1] H & -
Sl Abe] 7hsho] = 2o 1H-AFo] 2 & Hl EHa] ol E A-17-2) A ghof ] 12)-3-(4-
slo| =& A 9| ) 2 74k (LCA-Tyr);

53)

(S)-4-amino-2-((R)-4-((3R,5R,8R,98,10S,13R, 148,17R)-3-5} 0| =5 A]-10,13-
] v €l 8 A} o) 7} 8 o] = 2o 1H-A}o] 2 & 3 E}Ha) ¥ W E dl-17-Q) sl ko]
52)-4-5 227 AT (LCA-Asn);

54)

(8)-2-((R)-4-((3R,5R,8R,9S,108, 13R, 148, 17R)-3-3} 0] =2 A]-10,13-T] | &l-
8 A} ] 7hato] = 2 1H-Abo] £ 2 3 Eba] 9l o E @l-17-9) 9l groju] 1) <21
2k (LCA-Asp);

55)

(8)-2-((R)-4-((3R,5R,8R.9S,108,13R, 14S,17R)-3- 3} 0] =2 A]-10,13-1] | &.-
S ALl 7bsho] = 2 -1H-ALo| F &2 s Eba] 9l W E A1-17-) sl ghol ] 52y vk
t] 2 914 (LCA-Glu); &

56)

(S)-6-amino-2-((R)-4-((3R,5R,8R,9S,108,13R, 14S,17R)-3-5}0] =5 A]-10,13-
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v &8 AL el) 7} 8f o] = 2 - 1H-AL o] E 2 il Eba] ¥ G E A -17-) 3 gro} |
5)EFAE (LCA-Lys).

HE Aol ofn| =ato] AgHE st BfohA 12 A H = 3 E, o] ¢
Fotol 42 A, ole] FEAA o] AA = o] o] A FETHA o R 5§
The gt @Al 3ok I o m= NS A A E 2=
[FeH4 1]
R3 o
R4
HO R?
R1
&71 8kek2] 100 SlofA,
RLR2E RS =R FH 07 424 = o] EEA]o] a1,

7473} 10]

R4=R5, | =
S
SN
(o]
RS
\/t)“/ 30H I‘/OH S J:“/OH g )ﬁ;

Aoglell oA, 7] HEHFARS 2] E& 2 H(Lithocholic acid, LCA),
24 d A 2K Ursodeoxycholic acid, UDCA), & 4+H(Cholic acid, CA),
3ol @ d] - Al #2HHyodeoxycholic acid, HDCA), H<-A] #2F(Deoxycholic
acid, DCA) 2 7| = d] < A] &K (Chenodeoxycholic acid, CDCA) 2. &

o] Fofx oA Aele AL EAFOR 3= 1 ot s A4S
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