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Manual (New York : Cold Spring Harbor Laboratory Press, 1989)¢] 7l&® %) =& AXQA7 Adst=
[e}

zA0) W FAET. 99 AFHA g @, WEE U e g AR 9 FY Yol

4

99 4onA gt @, B gAdel 48Rt BE A% 8o @ Bet golt PR S8 A% FAD
ovlE it olslel, Z1AR U8 FASAY BES Aol Wy L ARE WE B wwe] whgel 38
g 5 otk B BAACA 1% e A4 Py 2 ARE B oA He Roltt

al7] Az AA oA, NRE VarianolA AAF3EF Mercury-Vx 300M 71712 =43k, NMR ¥ A (calibrate)&

H 7.26 ppm(CDCls), 2.50 ppm(DMSO-ds)ol™, Az 4L Agilent 1200 Quadrupole LC/MS A I ZwlE 133
AEA7) EE SHINADZU GOMS-QPS0S0AZ. =4a}i, Alehe 2 Aarolshata|ekal Al A Algatnd TLC vhet
AzutEHT A7t A FHolEE 4 dElo] o] f-A g 7H A TR ?—iﬂ’\]'oﬂ’ﬂ AAket s, Bl HSGF 254
oln], 3FHE Ao AIEEHE £ TH ARvEHY dest AL AdeAves g —Er%’éL |4 AB7d-et
3L, Bde zex-11019, 200 ~ 300 H]o|t},

o), efole] tleHE WL d]s Lk

DMAP: 4-tjW"oln| -3 2] (4-dimethylaminopyridine), DCM: TJZZ=Zw¥k(Dichloromethane), DMF: N,N-tjw]
H¥ Zoln=(N, N-dimethylformamide), TFA: Eg]|ZF 2o} A EXH(Trifluoroacetate).

32
K3

e

A ATl

(1) A 3ol 98 HEH S1(1.2 g, 2.63 mmol)S wWITF2(50 mL)ol| &3|AI7|aL, FA& 7tAE vl 3|
oAl 10 %9] Pd/CE H7bebH, thAl A 7hAE R § A JhaE w2l kel 24
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[0082]

[0083]

[0084]
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T ILC 574 A3 wheo] 4R, AaE vk § Pd/CE ojHste] AAstAL, WS 23 ARAIZ § 4
FrolHl =/l dobAE ol EZF 10:191 &2Al AAR 2 AmvtE el JOH welske] 1.04 g(2.27 mmol )]
(3]

Qom, WA Ao, B &o 86 %olth. H NMR (300 MHz, CDCly) & 3.13 (t, 1H, J = 9.0,

=

6.9 Hz), 2.28-2.16 (m, 2H), 1.98-1.78 (m, 4H), 1.64-0.96 (m, T2 Aaza] <FA42H), 0.96 (s, 3H), 0.93
(s, 3H), 0.92 (s, 3H), 0.90 (s, 3H), 0.89 (s, 3H), 0.87 (s, 3H), 0.78 (s, 3H).

(2) A& dtollA 7] GAe & S2(1.04 g, 2.27 mmol)E DMF(20 mL)ol &aiA7]az, F= eibZ2-E(0.626
g, 4.54 mmol)S ks, wwkabEA ikl d(benzyl chloride)(0.313 mL, 2.72 mmol)& F13]
A7rstlek. A7F fhw F kg elS 50 TR olEA|A 3AIRF gk wukstal, TLC RUE™ A} whgo] ¢hd3

APe Aoz vepgtt, EFES A2/ W47, 50 nLo] gol24E F7hste] sAsh | o dolAE o
EE@X50 nh) 2 FFsta, dWE #7154 Pol@a 2 23 AdeR AHsy, EFoR XA
2% A ekl 1.21 g(2.20 mmol) o] sk WA a1A] Bgte S38 dlow, wiE v wAle] ukgl

(3) olo]2=Y e~ (ice-water bath) 3dFolA S3(1.21 g, 2.20 mmol)S DMF(30 mL)ol| 83fA]7]aL, Dess-Martin
AFSbAI(1.87 g, 4.40 mmol) & S Ubrol HUbehH, AR7bx] HAE] JtEska 1A13 BeF wdkekgin). vk
EF}ES AGA T 29 fdxskar, AfolEE/dEotA e o] EVF 100190 &2 A AAZ ZE A=ErE I
o ola) Helete] 0.983 g(1.80 mol)®] FHEE US PPow, WA wAo|T, B F&L 82 Golrk. H MR
(300 MHz, CDCls;) & 7.38-7.30 (m, 5H), 5.16-5.05 (m, 2H), 2.55-2.34 (m, 2H), 2.31-2.18 (m, 3H), 1.95-
1.12 (m, & X¥targ] &FA#b), 1.06 (s, 3H), 1.01 (s, 3H), 0.93 (s, 3H), 0.91 (s, 3H), 0.86 (d, 3H, J
=6.9 Hz), 0.79-0.73 (m, 6H).

ﬁr

N

(4) 7] w9 AEI S4(0.983 g, 1.80  mmol) 0 E  S-(-)-2-WEZAFE R TH(S-(-)-2-
methyloxazoleborane) (100 mg, 0.36 mmol)< 100 mLe] AZ¥ T Hle EFgxz0] €a, A2 YEF 99
o2 Aglg THF(70 mlL)ZS H7lstgoh. AL 3tolA 10 Mo He-"HE 3] =2 F P (Borane-tetrahydrofuran)
€9(0.32 mL)& HH3] Arteta, A7 £25 Aojgte] 107 Wel A7F ¢hmshe, A2 dtolA 1027 uytat
I, TLC BEYEE A ojn] ¢bds] wgH Zo=m yewth. E8t2aE ool E £7)1, WEsES
HH3] Hrlste] WS A (Quenching)dtH, 71¥E7F O ol A HX Fowl &mjE A9 HARda, Aol
g2/ eolAH o] EZF 101191 &2A AAZ ZH A=vtEa#uld] o) gfste], 827 mg (1.51 mmol)o] 3}

HE SHE FSloerw, WA mAela, B FES 84 %oltt. I MR (300 MHz, CDCl;) & 7.37-7.30 (m, 5H),

5.15-5.06 (m, 2H), 3.38 (t, 1H, J = 3.0 Hz), 2.55-2.34 (m, 2H), 2.31-2.18 (m, 3H), 1.95-1.12 (m, =
A wkarg] kA AL), 0.94 (s, 3H), 0.93 (s, 3H), 0.91 (s, 3H), 0.85-0.82 (m, 9H), 0.75-0.73 (m, 6H).

(5) 3}gHE S5(110 mg, 0.20 mmol) % =w] ko] DMAP(2.4 mg, 0.02 mmol)ZE DMF(5 mL)ol &3|A]7]a, EF
golW(Triethylamine)(83 pL, 0.60 mmol)S H7}3lH, olo]ALEjulA 3ol A —rE]Eq‘_PPr—’F%

anhydride) (98 uL, 0.60 mmol)& Z7}3tar, A0A 12 AZF ¥b-gA]7]H | TLC A3} whgo] g ¥
Bttt %3t &ulE AAGS 5, oddolHEE HUlsle Ak, 27 & 9 28t ¢ 5}‘/}5% F&94
o7 fUIE AFEH, T4 FANUERFOR AXIY FFHA7|IL, AfFolEH2/dHelAEH e EVF 10:191 &
A AAz 29 azvtEdgse] o Zeste], 111 mg (0.18 mmol) o] 4HE S95 FoH, & F&2 90 %°]

= MR (300 MHz, CDCl;) & 7.38-7.30 (m, 5H), 5.15-5.06 (m, 2H), 4.62 (t, 1H, J = 3.0 Hz), 2.34-

(Butyric

2.16 (m, 4H), 1.93-1.04 (m, TF= Arza] FA=}), 0.97 (t, 6H, J = 7.2 Hz), 0.87-0.86 (m, 3H), 0.84-
0.82 (m, 6H), 0.76-0.73 (m, 6H).
(6) 7] @A A S9(111 mg, 0.18 mmol)ZE W€r-S-(10 ml) = A3 odolAE|o|Ed] &ar7]x, AA
, Al } Al 10 %2 Pd/CE H7FstH, tA] A 7FAE vt & 4 7taE upta, A2 s
1 AIZE & TCL 54 A7 gkgo] A5HATH. A 7t vt £ Pd/CE st AAS L,
Zj&/\]ﬂ T MfddHE/dEolMHCelErL 9:190 &84 AAZR 2 AZmEd o o5 #
Zatel, 79 mg(0.15 mol)e] BHE S10% FPew, WA ;Ao]:, B g 83 %olth. ' MR (300 Miz,
CDCly) & 4.61 (s, 1H), 2.30 (t, 2H, J = 7.5 Hz), 2.28-2.15 (m, 4H), 1.98-1.15 (m, T2 AH3e

&d2h), 0.94 (s, 3H), 0.91 (s, 3H), 0.90 (t, 3H, J = 6.0 Hz), 0.85 (s, 3H), 0.83 (s, 3H), 0.82 (s,

olI

o

E‘
Ex
=
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3H), 0.75 (s, 3H), 0.73 (s, 3H).

(7) 7471 @AY A=) S10(79 mg, 0.15 mmol) B o o] DMF(2 nL, 0.02 mmol)E 2 mLe] =3 DMFell
|ax171aL, 0 Co 2% slollA] A3 (0xalyl chloride)(125 pL, 1.5 mmol)S H7}elH, 10 & F A&
A HEY § 3 AZE Eob wdkekddk. AA DIFE ~3ste] AAS . ol HER $Hd3] AARS &, o
GAle] WS AR, ZEMtert-F-Ho| A 23| =2 F 2 8lo] = (Glycine tert-butyl hydrochloride)(51
mg, 0.30 mmol) ¥ Zwj k] DMAP(3.7 mg, 0.03 mmol)= 1 mLe] DMFo| &ajA|7]aL, 0 T2 &% dlo|A Ex
o ol (103 uL, 0.75 mmol)S A7hgk & M =E Alxd Hstold] 1 mLe] DNF &4& A7k, 10 & & 4
274 HEea, Ao 12 Az gAY, TLC Ay vhgo] 3w o2 YelHth. w%sta SulE A
715 &, dEolMHC|ES HIbste] A, 27 B H 23} QIUER F&A0E {FU14E AHEL,
T PN EFLRE AXSL 58, AfFdHZE/odolAH o] ETL 8:181 &EAl AAR Z AmntEIHY

o o #&ske], 83 mg(0.13 mmol)e] AFES doH, & FE2 87 %o|r}. H MR (300 MHz, CDCls) 6

=

ol

2L

6.02 (t, 1H, J = 5.1 Hz), 4.62 (t, 1H, J = 3.0 Hz), 3.91-3.88 (m, 2H), 2.48-2.38 (m, 1H), 2.31 (t, 2H,
J =7.5Hz), 2.04-2.00 (m, 1H), 1.91-1.04 (m, t}& Aag] 42, 1.47 (s, 9H), 1.04-0.95 (m, 6H),
0.92 (s, 3H), 0.86-0.82 (m, 12H), 0.74 (d, 3H, J = 6.6 Hz).

(8) A7) @AI9 83 mg(0.13 mmol) o] AHES 3 mLo DMFo| ®3iA]7]ar, 0.2 mLe] TFAE H7lslw, AL 3ol A
AlZb &9k wakekal, TLC A wkgo] g8d oz yeiyth, &wlE AR 23 Hd2A17]3, DNF/HEEo]
20:1%1 &2A AAZ 2 A=ZvtEa g 93] 25t AHE C4(59 mg, 0.10 mmol)E Ao, & F&2

1

77 %°]tk. H NMR (300 MHz, CDCls) & 6.16 (s, 1H), 4.63 (t, 1H, J = 2.7 Hz), 4.07 (s, 2H), 2.41-2.21

—

(m, 4H), 2.05-1.04 (m, & AWz Yd=), 1.00-0.95 (m, 6H), 0.92 (s, 3H), 0.87-0.83 (m, 12H),
0.75 (d, 3H, J = 6.9 Hz).
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[0087]

[0088]

N REE T QooldR 19 tEE

HME

ce

 WME (300 MHz, CDCls) & 6.23-8.19 (m,
1H), 4.61 (s, 1H), 4.04 (d, 2H, J7=86.9
Hz), 2.42-2.33 (o, 1H), 2.31-2.23 (m,

1H), 2.07 (s, 8H), 2.02-1,05 (m, CkE

Ak kg Ay, 1.000s, ), 0.92 (s,
3y, 0.86-0.82 (m, 12H), 0.74 (d, 3H, J
= 6.6 Hz).

£3

H MHE (800 MHz, CDCls) & 6.18-6.09 (n,
1), 4.62 (s, 1H), 4.07-4.04 (n, 2H),
243110 (n, TEE AT FE3),
1.00 (s, 8Hy, 0.93 (s, 30}, 0.87-0.83 (n,
120y, 0,75 (d, 8H, J=6.8 Hz},

C5

H MHR (300 MHz, CDCls) & 6.16-6.13 (n,
1H), 4.62 (t, 1H, J=2 7Hz), 4.06-4.04
(m, 2H), 2.43-2.28 (n, SH), 2.04-1.04
(n, THE AT FE3), 1.00 (s,
3Hy, 0.93-0.89 (n, 6H), 0.87-0.8% (n,
12Hy, 0.74 (d, 3H, J=6.6 Hz),

ce

] WME (300 MHz, CDCls) & 6.16-6.13 (m,
1H), 4.62 (t, 1H, 7= % 0Hz), 4 06-4.04
(m, ZH), 2.43-2.40 (m, 4H), 2.04-1.04
(m, THE AT Fd ), 1.00 (s,
3y, 0.93-0.89 (n, 6H), 0.87-0.83 (n,
120y, 0.75 (d, 8H, J=86.6Hz).

Cy

H HME (300 MHz, CDCls) & 6.24 {t, 1H,
J=51H), 481 (t, 1H J=24Hz,
4.04 (d, 2H, J=5.1Hz), 2.43-2.34 (m,
1), 2.80-2.22 (n, 1H), 2.10-2,02 (m,
10y, 1,91-1,07 (0, 8 A3

“Fd by, 1.04-0.95 (n, BH), 0.92 (s,
3Hy, 0.88-0.84 (m, 14H), 0.75 (d, 3H, J
= 6.6 Hz).

C8

H MMR (300 MHz, CDClz) & &.18-6.15 (m,
1Hy, 4.62-4.60 (n, 1H), 4.07-4,04 (m,
ZH), 23.23-3.11 (m, 1H), Z2.42-2.16 (m.
6, 2.11-1.04 (n, TFE A 1T

SFd Ay, 0,99 (s, 30y, 0,92 (s, 3H),
0.87-0.83 (n, 180y, 0.75 (d, 8H, J=6.8
Hz),

_17_
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[0089]

9

H NME (300 MHz, CDCl:) & 6.16-6.12 (m,
1H), 4.60-4.52 (n, 1H), 4.07-4.04 (n,
2HY, 2.88-2.73 (m, 1H), 2.44-2.34 (m,
1H), 2.31-2.24 (n, 1H), 2.04-1.04 (m,
Che AxtaE okdaly, 0.99 (s, 8,

0,93 (s, 3D, 0.87-0,83 (n, 12H), 0,75
td, 8H, J=6.6Hz.

clo

'H WME (300 MHz, CDCl:) & 6.16-6.13 (m,
1H), 4.61-4.59 (n, 1H), 4.07-4.04 (m,

| D, 2.44-2.24 (n, SH), 2.05-1.09 (m,

OE Axtnd hdah, 1.00 (s 8,
0,93 (2, 3D, 0.880.8% (i, 120, 0.75
id, 3, J=69H.

cn

'H MMR (300 MHz, CDCls) & 6,20 (t, 1H,
J=54Hz), 4,589 (s, 1H), 4.06-4.04 (n,
o), 2.63-2.83 (m, 1H), 2.43-2.21 (n,
SH). 2.13-1.04 (m, CHE AHED2]
ekdab, 1.20 6l 8H, J=1.5Hz), 1.17
td, 3, /=1.2Hz), 0.99 (5, 80, 0.92
(s, 3H), 0.87-0.83 (n, 12H), 0.74 (d. 3H,
J =66 Hz,

Cl3

‘H WME €200 MHz, CDCl:) & 8.07-8.04 (m,
), 7.50-7 54 (n, 1H), 7.50-7.44 (n,
o). 6.16-6.12 (n, 1D, 4,89 (s, 1M,
4,08-4.05 (m, 2H), 2.45-2.86 (n, 1H),
2.82-2.25 (m, 1@, 2.11-1.15 (n, THE
ZerpE] oFdaby, 1.04 (s, 3H),
0.96-0.95 (m, BH), 0.92-0.91 (m, EH),
0.86 (d, 8H, 7=#6.9Hz), 0.7 (d, &H,
J=6.08Hz

cl4

*H HME (300 MHz, CDCls) & 8.08-8.03 (m,
2H), 717-711 (m, 2H), 6.14-8.11 [m,
1H), 4.87 (5, 1H), 4.08-4.05 (n, 2H),
2.45-2.87 (n, 2H), 2.32-2.24 (u, Z2H).
2.08-1.18 (n, THE AT TR,

1.13(s, 30, 0.96 (s, 30), 0.% (s, 8H),
0.91 (s, 8Hy, 0.86 (d, 8H, J=6.9Hz),
0.7 (d, 3, 7=69Hz).

il

H ¥ME (300 MHz, CDCl:) & &.01cd, 2H, 7
=8 7Hz), 6,95 (d, 20, J=9.0Hz), 6.15
(t, 10, 7=5.4Hz), 4.85(t, 1H, 7=3.0
Hzy, 4.08-4,05 (m, 2HY, 8.87 (3, 3D,
2.44-2.36 (n, 1H), 2.31-2.24 (n, 1H},

_18_
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[0090]
[0091]

[0092]
[0093]
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2. 11-1.16 (u, T AT D] Fdah,
1.04 (s, 8H), D.98 (5, 3H), 0.34 (s, 3H),
0.91-0.90 (n, 6H, 0.5 (d, 8H, 7=6.9
Hz), 0.75 (d, 8H, J =66 Hz),
'H NME (300 MHz, CDCl:) & 9.26 (s, 1H),
2.83-8.81 (m, 10, 2.41-8
7.53-7.48 (m, 1), 6.17-6
4,94-4,92 (m, 1H). 4.08-4.
2322
1.84-1

cle 2,45-2.38 (n, 1H),
2.06-1.97 (n, 2H),
k] oFd by, 1,03 (s, 80D, 0.96 (5,
BH), 0.92 (s, 31y, 0.90 (s, 3H), 0.85 (d,
3, 7=6.6Hz), 0,75 (d, 8, /=6.9Hz),
'H WME (300 MHz, CDCl:) & 7.54 (s, 1H),
7.136d, 1H, 7=38.3Hz), 6.52-6.50 (n,
1H), 614 (t, 1H, J=54He), 4.5 (3,
Hy, 4.07-4.05 (m, 2H), 2.44-2.36 (m,
1y, 2.30-5.24 (n, 1HY, 2.06-1.15 (m,
OhE Agrne] Fdah, 1.08 (s, 6,
0.95 (s, 6H), 0.93 (s, 3H), 0.60-0.85 (n,
9Hy, 0.75 (d, 8H, J=86.6Hz),

'H WME (300 MHz, CDCl:) & B.66-6.66 (n,
1H), 5.4%-5.46 (m, 1H), 4.65-4.63 (m,
1H), 4.09 (dd, J=17.7, 5. 4Hz, 1H), 3. 90
(dd, J=17.7, 5. 4Hz, 1H), 2.80-2.56 (n,
1Hy, 2,31 (t, 7=7.5Hz, 20y, 2.10-1.06
(n, TR AT AR, 0.98-0.85
n, 16, 0.74 (s, 8

'H NME (300 MHz, CDClsy & 6.67-6.65 (n,
1Hy, 5.42-5.40 (m, 1H), 4.85 (=5, 1H),
4,06 (dd, /=177, 5, 1Hz, 1H), 3,90(dd,
J=18.0, 4,20, 1H), 2.60-2.86 (m, 1H),
2.92(t, 7=7.5Hz, 2H), 2.05-1.06 (n,
ohE Aekne] eFdab), 0.98-0.89 (n,
15H), 0.85 (s, §H), 0.74 (s, .

C17

Cad

CE5

Al 2

HOY

3}3tE C4(42 mg, 0.07 moD)E "EkE % E(4:1)9 &3 & &3A7]3L, 0 T 2% 3ollA FAFUHE
F(28 mg, 0.7 mmol)& H7IslH, 108 ¥ A2o= HEY 5 1247 5ot wwkelich. TLC 23 vkso] 987
H AoR YEt. WSS A3t AAs AL, S9aE HUbste] pH @e TSR A, o dolAlH
o|EE FHUtste] s|Msta, 747t & 9 x3 QIUER FEHCR {UEE MFHE, ¥4 FAUEFOR
Azl F53hH, DMF/HIEbEo] 10:10 &84 AMAR Zd AZvtEa#dd o8] #8ste], 21 mg(0.04
mol)e] AHE (1 AT, B F8< 57 %oltk. H NMR (300 MHz, CDCl,) & 6.13-6.10 (m, 1H), 4.04 (d,

Q

2H, J = 4.8 Hz), 3.40 (t, 1H, J = 3.0 Hz), 2.43-1.12 (m, t& Xl FAA), 0.97 (s, 3H), 0.93 (s,
3H), 0.92 (s, 3H), 0.87-0.82 (m, 9H), 0.75 (d, 3H, J = 6.9 Hz).
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cl12

(1) 3}&HE S3(148 mg, 0.27 mmol) H Zwl] o] DMAP(3.7 mg, 0.03 mmol)ZE DMF(5 mL)ol| &ajA]7]az, EF
golql (112 pl, 0.81 mmol)S H7tslH, ofo]~$JEfu2 slol A FEZ2AHF4E(132 pl, 0.81 mmol)S #7}s}
Ao A 12A17F FoF wbgAIZIH, TLC A3 wrgo] ¢5d Ae=w yelyt. w53t s AAT &,
olAH | EE Hrtsle] s|Asta, 747t B 2 ¥ 3 AUEF FEQo {Uds AFeH, F¢ 3k
o2 Axdta FFIIH, AFolHZ/oolAH o] EZ} 10:19] &2A AAZ Zy FZZefEafulel] s
slo], 2HE S6
(m, 5H), 5.15-5.05 (m, 2H), 4.50-4.45 (m, 1H), 2.34-2.14 (m, 4H), 1.86-1.09 (m, T2 Awtaa] kA=),
0.99-0.92 (m, 6H), 0.85-0.79 (m, 9H), 0.75-0.73 (m, 6H).

m 2 K

Ak nim mﬂ N

62 142 mg(0.23 mmol) VY3, & F& 85 %°]r}. H NMR (300 MHz, CDCl;) & 7.37-7.30

A

(2) A7 dAY] A&l S6(142 mg, 0.23 mmol)S ™EF2(15 mL) L 429 dEolAlgH o Ed &aA]7]aL, AAa
7b2E v 9, A& 10 %99] Pd/CE b, oAl A 7?*3 vt & A4 VA E v, AR Sl
St

AL ARE EREGEE 1 AR FOIC S A3 gl g, A b ki F Pd/CE o3t
AZBIL, Mg 2% AZAR F Afolu2/oldolAHol e 8119 Sl AAZ 2 Azoieod)

o &l Hlakel, 101 mg(0.19 mmol)e] BHEHE S7S AQom, WAl mAoli, B FEE 83 Golh. H MR
(300 MHz, CDCls) & 4.48 (t, 1H, J = 7.5 Hz), 2.28 (t, 2H, J = 7.5 Hz), 2.30-2.15 (m, 4H), 1.90-1.07
(m, other aliphatic ring protons), 0.94 (s, 3H), 0.91 (s, 3H), 0.90 (t, 3H, J = 6.0 Hz), 0.85 (s, 3H),
0.83 (s, 3H), 0.82 (s, 3H), 0.75 (s, 3H), 0.73 (s, 3H).

(3) 7] @A A=<l S7(101 mg, 0.19 mmol) % Zul =] DMF(2 pL, 0.02 mmol)E 2 mLe] X DMFoﬂ £

A 7)ar, 0 T L% sholA] 93224 (158 ul, 1.9 mmol)S H7si, 10 ¥ & Ae7t4] HEdH 3 3 A
ZF sor wukslitl. DIFE g3 23AAA AASI od HZ2 4Ads] AAS T, thg dAe w3 AF&3)

Ll
Ak, FAtert-FEoAHEI| =2 F 28] =(65 mg, 0.38 mmol) B v 2] DMAP(3.7 mg, 0.03 mmol)S
1 mLe] DMFell &&jA17]aL, 0 Co &% o}oﬂﬁ Ego=ol7l (130 pL, 0.95 mmol)S A7[e & A= Azd
sfola o] DMF & 4L 1 mL A7}abH, T ¥ ARor HEga, A2A 12A1F Ft vgA7IH, TLC A%
Whgol ¢tn ¥ ZAog UEwt. 55 o}ﬂ Ll E AAG 5, odolMEHo|EE HIlste] 34, 7‘74 = 4
23} FER FE&NoRE {UIdE AAsta, ¢ FAUEFORE Axste] w53, AfolHZ/d "ol
HolEZ} 8:1¢1 94 AAR Zd mzntEadiyld o8] Faste] 105 mg(0.17 mmol)9] AHE S8& A,
B g 89 %ok, H NMR (300 Miz, CDCly) & 6.01 (t, 1H, J = 5.1 Hz), 4.51-4.45 (m, 1H), 1-3.88

(m, 2H), 2.48-2.38 (m, 1H), 2.30-2.25 (m, 3H), 2.03-2.00 (m, 1H), 1.81-1.11 (m, o2 Aw}aa] kA=),
1.47 (s, 9H), 0.97-0.91 (m, 9H), 0.86-0.83 (m, 12H), 0.74 (d, 3H, J = 6.6 Hz).

(4) 105 mg(0.17 mmol) 2] AF7] A2 AHE9l S8& 5 mLe] DMFel &aiA17]ar, 0.2 mLe| TFAS H7bste, A

atoll A 1A &t amykstar, TLC A3} HP°°1 Sy Ao yEwtt. &uiE A4 2~ 7fxska, DNF/H

0] 20:191 &YA AAR Zd ARvEI ] &) sk, AHE C12(82 mg, 0.14 mmol)E ¥ANeH,
&< 82 %olth. 'H NMR (300 MHz, CDCly) & 6.15-6.11 (m, 1), 4.51-4.45 (m, 1H), 4.05 (t, 1, J = 4.8

m}n M orfo

Hz), 2.38-2.25 (m, 4H), 2.02-1.12 (m, ©& X%zl &2, 0.97-0.90 (m, 9H), 0.86-0.83 (m, 12H),
0.75 (d, 3H, J = 6.6 Hz).
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[0105]
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(1) 7] @A9] AHE< S10(50 mg, 0.095 mmol) H Zwll 2] DMF(1 plL, 0.01 mmol)E 1 mLe 73 DMFell &
A7), 0 CTY &% solA A3t (125 pl, 0.95 mmol)S FH7FetH, 10 # 5 ALox HEH 5 3 A
ZF SoF wHkstgith. DIFE A 23X A AASL 29 BxZ2 443 AAS &, obs Gl whgo) AF8-35)

Ak, FAltert-FHoAH 23| =2 F 280 =(36 mg, 0.19 mmol) ¥ Zul ko] DMAP(2.4 mg, 0.02 mmol)Z

2}

1 mLe DMFol &8iA171aL, 0 T2 2% &lollA Egodolwl(67 pL, 0.48 mmol)S #7138k & A= Azd 4
Blo}A o] DNF &84S 1 mL 797}0}13# 10 # & Ao HEga, A4 12412 & vESA7)H, TLC A3}
Hhgo] g5 Ao Ueyth, w53t SulE AAS F, oldolAEHOlEE HIlste gXsta, 4 & ¥

x3} AYERF FEHo %71*&% AHst, FAJEFo R Axste] &3, FolH=

EV} 15:1¢ |8 A AAZ 248 azetEazhyde o&] 25k 47 mg(0.072 mmol) o] AHES A%, & &
© 76 %olth. 'H NMR (300 MHz, CDCly) & 6.18 (d, 1H, J = 7.2 Hz), 4.62 (t, 1H, J = 3.0 Hz), 4.48-4.38
(m, 1H), 2.44-2.27 (m, 4H), 2.01-1.03 (m, ©& HX®az] A=), 0.99-0.92 (m, 9H), 0.86-0.82 (m,
12H), 0.74 (d, 3H, J = 6.6 Hz).

(2) 47 mg(0.072 mmol)<] A7) WA <] =)
A1 A7r Eob wwukelar, TLCA T wheo] g d Ao
20:120 €8A AAZR 28 ARvtEadod os Faldte] AHE C18(36 mg, 0.060 mmol)S dow, & F=&

< 83 %o|t}. H MR (300 MHz, CDCl;) & 6.06 (d, 1H, J = 6.6 Hz), 4.63 (s, 1H), 4.59-4.49 (m, 1H),

AHES 2 nlo] DMFOl &3iA17]aL, 0.2 mLe] TFAE XH7iste, A& &t
o= vebdth. &vlE A4 23 dxsa, DMF/ 1 gh2o]

2.41-2.28 (m, 4H), 2.00-1.08 (m, t& AWzl FAd=H), 1.00-0.93 (m, 9H), 0.88-0.83 (m, 12H), 0.75
(d, 8H, J = 6.6 Hz).

AAe 49} FL3 WHo g D-deEhds| =g F Ze}o]=(D-alanine hydrochloride)S AF&3le] 31dE C198 &
A3t

C19

' NMR (300 MHz, CDCl;) & 6.06 (d, 1H, J = 6.3 Hz), 4.63 (t, 1H, J = 3.0 Hz), 4.55-4.46 (m, 1H), 2.43-

2.24 (m, 4H), 2.03-1.05 (m, T2 Adag] ¢4d2b), 1.00-0.92 (m, 9H), 0.87-0.83 (m, 12H), 0.75 (d, 3H,
J =6.6 Hz).
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[0108]
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[0110]

[0111]
[0112]

[0113]
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Cal

3}3tE S10(50 mg, 0.095 mmol) 2 Fwl =< DMF(1 nL, 0.01 mmol)EZ 2 mLe] 73k DMFell &3iAl7]aL, 0 C
o] &5 sl A fst54=-(80 nl, 0.95 mmol)& FH7haehH, 5 Ao HEA T A T wnkslsl
th. DIFE A5 =3AA AAstL L9z e bds] AAS &, v @AY whgol A&ttt A= Alxd
Aol 2 Egloeolnl(263 pL, 1.9 mmol)S tHAHS mL)oll &A1l &, 0 T &% 3slolA 1 nL 9 EF
£ (Taurine) (36 mg, 0.285 mmol) 2 Egoldo}wl(263 uL, 1.9 mmol) F&NE H7ela, 10 & F A7
A HEYH, AdA 3AI7E e wESAIZIA, TLC Az ¥kgo] fs® ZoZ yeigth. sd4ke HUkske
pl #& oz xdsta, dEoiAHolESE Hrlele s, 242 & 2 x3} U EF FE&H0E f
71°%4E& AFEL, P FAEFOR Hxste] wFsH, DMF/MEREC] 10:1%1 &EA AAR Z9 ARAE
1

agiyld] o E#ste] 16 mg(0.025 mmol)e] AME C20& AL, & &8 27 %o]vh. H NMR (300 Miz,
(DCl3) & 7.09 (br s, 1H), 4.61 (s, 1H), 3.20-3.03 (m, 4H), 2.33-2.28 (m, 2H), 1.72-1.60 (m, 4H),
1.44-1.07 (m, ©2 A 2A42H), 0.99-0.89 (m, 9H), 0.87-0.81 (m, 12H), 0.73-0.72 (m, 3H).

Al 6

(1) 3}gFE S10(100 mg, 0.189 mmol)S 473 =e}o](Super Dry) DMF(3 mL)el] &a|A)7]aL, F ©AHZH(65.3
mg, 0.473 mmol)S FH7}shH, nwkshHA Wz H 2 7ol o] E(Benzyl bromoacetate)(0.148 mL, 0.945 mmol)
= JAAe] Arretar, H7F ¢ § ALoA 3AZF SF wkel | TLC RUHE Ad ¢hds] vhgE o R o
Ebetth. 30 nLe] "eol2FE H7bste] FAstal, oldolAHe]E(2X30 nL) 2 FEH, dHE fU5S 44
golea 9 ¥3} AdgE AHstaL, FAUEFS AAH dxste sFA7IH, Aol H 2/ ol o] ETL
30:191 g2)A AAZ 2 AzvtEagued oaf H2lste] 124 mg(0.183 mmol)9] AH= S13& dar, & F&
© 97 %olth. 'H NMR (300 MHz, CDCl,) & 7.38-7.34 (m, 5H), 5.24-5.13 (m, 2H), 4.63-4.62 (m, 3H), 2.32

(t, 2H, J = 7.5 Hz), 2.28-2.20 (m, 2H), 1.96-1.77 (m, 3H), 1.71-1.64 (m, 2H), 1.61-1.04 (m, T2 A%
a8 42, 1.00-0.92 (m, 9H), 0.87-0.83 (m, 9H), 0.75 (d, 3H, J = 6.9 Hz).

(2) 247 @A19] 2291 S13(124 mg, 0.183 mmol)S ™EH2(15 mL) E 432 oEolAH o] Ed &aiA7]a, &
2 7F2E vt 3 A1ESHA 10 %9 PA/CE HUFshH, OAl A& JFAE vt & A THAE BH‘“ A2 3
oA mukstadck. 1 A7k & TLC =4 ﬁf% k3ol gkud Ao= Yyetwth. A4 712E vt & PA/CE o7}
sto] A ASFaL, WESHNS A7 AXAIZ T DNF/HIEEEo] 20:190 &4 AAZ Zy] IZvlEad ] o3 &
213Fe] 80 mg(0.137 mmol) 9] FFE (212 FJow, WA uAola, & F=&L 75 %°|t}. HNR (300 MHz,
CDCls) & 4.66-4.58 (m, 3H), 2.32 (t, 2H, J = 7.5 Hz), 2.24-2.17 (m, 3H), 1.94-1.77 (m, 4H), 1.71-1.64
(m, 2H), 1.61-1.04 (m, ©h& Aare] 4420, 1.00-0.92 (m, 9H), 0.87-0.82 (m, 9H), 0.75 (d, 3H, J =
6.6 Hz).
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[0118]
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(1) 3eE S5(100 mg, 0.182 mmol), ol€o]AAJe}lHE(150 ul, 1.82 mmol), Egd=dolwl(505 ul, 3.64
mmol) 2 DMAP(1.22 mg, 0.01 mmol)ZE 3 mLe] EFdlo] &3fA|7]31, 120 T ZHoA HFH=E AZste] 247

HSA171H ) TLC BYEE A3 $d3] v 3oZ yelsth. 30 mLe] Zol4E Hriste s|Xsta, od
OFAHIOIE(2X30 )& FZ3, I 7= Z =
AR Azst FFA7IH, AfdEHZ/d oA EH ol ET) 15:1%0 &84 AMAR 28 A=atEa I 93] &

e 747 goled U ¥H U5 Ay, FIEF
J 3
7.

ate] 85 mg(0.137 mmol) ] A& SI4E ¥, = F&S 75 %oltt. H NMR (300 MHz, CDCl;) & 7.37-7.26

(m, 5H), 5.15-5.06 (m, 2H), 4.64 (br s, 1H), 4.49 (s, 1H), 3.24-3.20 (m, 2H), 2.31-2.15 (m, 4H), 1.85-
1.77 (m, 41), 1.68-1.01 (m, o2 AWl A=), 0.96 (s, 3H), 0.86-0.82 (m, 12H), 0.75-0.73 (m,
6H) .

o] &3)A]7]

E
w2

(2) A7) @A A=<l S14(85 mg, 0.137 mmol)E WEFS-(15 mL) % Ao ogolAdHolE
A 725 vRE ) AESHA 10 %9] PA(OH)./CE 718t , Al A 7FAE vl & 4 7t~

mlm

2 3lollA mwwEkdth, 1 AZF & TLC &34 A} wkgo] dREHAT. AL 7FAE vl T PA(OD)2/CE oA
7151, WEEHS 27 AN F {2/ EolHEHolEXE 8:120 &4 AAZ Ze FZvtEad vl <

3 Relste] 61 mg(0.115 mmol)e] 33T S152 Alom, WAl mFolm, B &L 84 Goltk. H NMR (300
Hz, CDCls) 6 4.67 (br s. 1H), 4.50 (s, 1H). 3.27-3.17 (m, 2H), 2.29-2.16 (m, 4H), 1.91-1.78 (m, 4H).

1.68-1.06 (m, o} Adag] FAd=b), 0.99 (s, 3H), 0.93 (s, 3H), 0.86-0.85 (m, 12H), 0.75 (d, 3H, J =
6.9 Hz).

) 7371 ©Ale] AFEQ] S15(61 mg, 0.115 mmol) 2 v <] DMF(1 upL, 0.01 mmol)E 2 mLe] HAZ DMFoﬂ 2
AZlaL, 0 T &% tollA 98544 (96 ul, 1.15 mol)S H7kety, 10 ¥ & 2202 HE & 347t
oF wHks T, DMFE AH 28AA AASL oY BZ2 &3] AAS =, o2 G wkgo] AFE31S]
223 =2 F 280l =(47 mg, 0.23 mmol), v o] DMAP(2.4 mg, 0.02 mmol)E 1 mL
gl A17]aL, 0 T 2% sholA Eld&olwl(80 nl, 0.58 mmol)S A7Mst &, A= Az A3fob
o] 1 mLe] DMF €8& A7bsiH, 10 & F A2o2 HEga, A2dA] 12A17F 52 ¥-3A|7|H, TLC 23}
o] gtnd Fow YWt sFte] W& AA} &, dEHolAH | EE HItste] A staL, 7t
23t AIUER FE&AoE {FU1FE A, T B EFS AA dxste A7, A
Yol H o] EZ} 8-1L YA AAR Z3 ARaEadad o5 #Este] A 52 mg(0.077 mmol) ] S

RNow, & FEL 67 %o|}. I NR (300 MHz, CDCl;) & 7.37-7.34 (m, 5H), 6.07 (t, 1H, J =

=i

L oo

o> 1o oot o 5
s
2
[
—t
@
=
T
=
i
é

% % 9
ol el /]
5162 <
5.4

':I:‘
\./

5.22-5.13 (m, 2H), 4.65 (br s, 1H), 4.49 (s, 1H), 4.08-3.97 (m, 2H), 3.26-3.17 (m, 2H), 2.46-2.23 (m,
3, 2.03-1.04 (m, T2 AWaz] Y42, 0.97 (s, 3H0), 0.90 (s, 1H), 0.85-0.83 (m, 9H), 0.74 (d, 3H,
J =6.9 Hz)

(4) 7] @A 2HEQ S169 WEHE(10 nl) B &%e] A EolAlgo]Ee 52 mg(0.077 mmol) &3|AI7]2L, A
P Eat= i ’\1i‘3}7ﬂ 10 %°] Pd/CE FH7bebe, thA] A& 7h2E v & —’Fi 7k~ v, A2 e
A skt 1 AZE & TLC 24 23 wkSo] daFEul. AA 7MAE vkt 3 PA/CE st A A,
S-S 23 AxRA7 —?F DMF/Hgh-&0] 20:1%1 &84 AAR 2y AZvfEaHge] o) 283t 33FE
C22(38 mg, 0.065 mmol)E Ao & F8L& 84 %o|t}. 1H NMR (300 MHz, CDCls) & 6.17 (s, 1H), 4.66

(br s, 1H), 4.50 (s, 1H), 4.04-3.97 (m, 2H), 3.28-3.20 (m, 2H), 2.44-2.27 (m, 3H), 2.04-1.05 (m, T}&
Arae] ¢d=b), 0.98 (s, 3H), 0.92 (s, 3H), 0.86-0.84 (m, 9H), 0.74 (d, 3H, J = 6.6 Hz)
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sl3tE S5(130 mg, 0.237 mmol)E 3 mLe] @ (Pyridine)o] &3|A7]aL, -20 T &% oA oEdE=
W o] E(Ethyl chloroformate)(113 pL, 1.19 mmol)E H7}slH, 10 3 ALo7 wHEy & wuk

T TLC Z74 Ay dkgo] dEFHATE. 30 mLe] Zol4E #H7Iste] FAstar, oEolAE

)& FE3HH, FHE f715s A7 9, gole 4 23l AdgE AFsaL, A ERS 71A Az
skl FEHAI7IH, AfolElE2/ddolAHolEZE 10:191 &84 AAR ZAH AZntE2dd o3 ke,
97 mg(0.156 mmol)¢] AtE S178& |, & &5 66 %°|r}. H NMR (300 MHz, CDClz) & 7.38-7.30 (m,

5H), 5.15-5.06 (m, 2H), 4.46 (t, 1H, J = 2.7 Hz), 4.19 (q, 2H, J = 7.2 Hz), 2.30-2.14 (m, 4H), 1.96-
1.02 (m, t& AN"arg] %A4=b), 0.95 (s, 3H), 0.90-0.83 (m, 15H), 0.75-0.73 (m, 6H).

(2) 33HE S17(97 mg, 0.156 mmol)E WEFS(20 mL) 2 &) o EHolAHo|Ed &3A7]1, &

42
T F, AlESA 10 %9] PA(OH)./CE F7Eskd, BAl Ha 7kAE vl & 4 7hAE ubran, A shellA
HESEQITE. 1 AR F TLC 54 AF wkgo] SmEHATt. A 7haE vlr § PA(OH),/CE AAFA7]aL, wHg
S 23 AZAND F AfolEH 2/ ol o] EVE 8:191 &84 AAR 29 ARvtEI T o sk
48 mg(0.091 mmol)2] 3}3HE S18S Aom, MA wAo]a, & F&-2 58 %o|T}. 'H NMR (300 MHz, CDCl3) &

4.47 (t, WH, J = 2.7 Hz), 4.20 (q, 2H, J = 7.2 Hz), 2.28-2.14 (m, 4H), 1.91-1.14 (m, T& AW &
d=F), 0.98 (s, 3H), 0.93 (s, 3H), 0.90 (s, 3H), 0.88-0.84 (m, 9H), 0.75 (d, 3H, J = 6.9 Hz).

(3) A7) SAe] AFE<] S18(48 mg, 0.091 mmol) ¥ Zw) =] DMF(1 ul, 0.01 mmol)a 2 nLe] 7% DRl
g 7]aL, 0 CTY L% dlolA PG3+2242(76 ul, 0.91 mmol)S H71ehH, 10 & F ALor HE
7F EQh wRkSEITE. DMFE A5 2=3AAA AAS I 2d FZR 43 xﬂﬂf‘f 5, T ©AY Whgell A}E-st
Ak, ZAtert-AAo 223 =2 F 28] =(37 mg, 0.18 mmol), v k2] DMAP(2.4 mg, 0.02 mmol)E 1
mL2] DMFoll &3fA]7]aL, 0 T &% 0}01]/\1 Egodol7l(64 pL, 0.46 mmol)= A7}sk & M2 A|ZzH 43}
obd el 1 wle DNF &5 #7bstH, 10 & & Ao HEga, Ao 12A47F &t wEA17]H, TLC A3
Hh-go] $tsg o= Uegth. w5 o}oq EuE AAG F, odolAH I EE H7lato 4**0% RAgASE- =L
23t AIUER FE&AE {FUAE A, P FRUEFES AA dxstd s5A711, AFdHE

HolAH | EZL 8:1¢1 &A AAR Zd ARutEaH I o5 F2late], 49 mg(0.072 mmol)e] AF

dlom, B 482 79 goltk. H MR (300 MHz, CDCls) & 7.37-7.35 (m, 5H), 6.04 (t, 1H, J = 5.4 Hz),

5.22-5.14 (m, 2H), 4.47 (t, 1H, J = 2.7 Hz), 4.19 (q, 2H, J = 7.2 Hz), 4.05 (d, 2H, J = 5.4 Hz), 2.46-
2.37 (m, 1H), 2.31-2.23 (m, 1H), 2.02-1.10 (m, ©& Ay FE2H), 0.97 (s, 3H), 0.90-0.83 (m,
15H), 0.74 (d, 3H, J = 6.9 Hz).

(4) 47 @AY AHERQ] S195 WEE(10 mL) 2 49| oeolAlH o] Eo] 49 mg (0.072 mmol) E3|A]7]5L, &
b5 vt §, A&l 10 99 PA/CE H7bshH, oAl A JhaE vt & 4 Vb2 E v, AR g

olA amrEtith. 1 AR F TLC FA Ad wbgo] daEHith. A4 JkaE vk § Pd/CE ol Fate]
AAS L, WAL 23 AN F DNF/Aeho] 200190 SA AAZ Z¥ FzepEagde] o8] R

o 3}EgE (23(35 mg, 0.060 mmol)S ¥UYow & =& 83 %o|t}. " NMR (300 MHz., CDCly) & 6.15 (t,

M, J=54Hz), 4.46 (t, 1, J = 2.7 Hz), 4.19 (q, 2, J = 7.2 Hz), 4.05-4.03 (m, 2H), 2.42-2.32 (m,
M), 2.29-2.21 (m, 1H), 2.02-1.12 (m, & AWagl FAHA), 0.97 (s, 3H), 0.91-0.84 (m, 12H), 0.74
(d, 8H, J =6.9 Hz).
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A DH;H;\]_ al X]HL
7H’\] 0}04 91T A=l &
Luc1ferase)
] ]El(Lumferln)«] 45}01]
FA kA S
, GW4064+= O]U] 42 FXR 2

= TOE

>

HEK293 Aﬂ;oﬂ

U]%‘ﬂr Envision2101 ©7)%
Fol FXR Ao 3t B AEE 313E

2 nge Zlvlgl Zekxn= LBD(hFXR)-pbind % 2 pgol F
X10°9] HEK293 Aol BEo= &4 gasiaL,
3, HAE" 33E(1 %2 DMSOE 33k
s ?, FXR ﬂﬁlxﬂ GW4064(300 nM)E F7F3te] 64

, Envision 2104 t}7|% wlola =z 2

&= EJAARE,

27} FXR 2
xl oo}ﬂ S%ﬂ(b ank) x2S Agsid,
1210 Agtetr] Y3 2HgAlet skl pGL4.31-Luce]
o] 32 EYolE YR 338t 3779 @ 54
o] g&s BHsct.

(e
off
H
bu
oty

ZIHS3d 10-2020-0043485

el =4 #go] At FXRe] &
FA| A 2A (Luciferase) B|2EE F
9% 2)%% A A (reporting

st sl A=t dES

C o ARelA, HaE" 3
FE&A A, FXR e =Hle] Ade § I
3] jL_Eﬂ—X 2 , -pbind *% .31-Luc 27r#
18kt U:]—E}/H B = q }NUJO g-8-3}o], LBD(hFXR)-pbind ¥ PGL4.31-Luc 27}4]
e Edg BdSES S,

H8AE W H7bskaL, vkek

4stqinh.

A4 23xe Z2v=(reporter plasmid)E 2

96 EelolEol HFHD, 2N F WIS
Fhoz HNF)S Wkl 1417 Bt Aol
Rk

= wa gE s,

FAAA 79L& W}l

FXR(ICso/ udD

13.95

6.31

3.89

2.05

8.27

5.67

F: ICe FXR A8 2
6. 47 % EE

oleldt sHEe FXR ¥
3t GW4064¢] A ZH_S

o= o]yt 3}gtEo| FXRe AdA =

A A4 100 TGRS 2§

i
i

o

EK293 A3 A FXR ZH&A|
ZAF 9 WAE
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[0142]

[0143]

[0144]

[0145]
[0146]
[0147]

[0148]

[0149]
[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]
[0158]

[0159]

[0160]
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TGR5E +7HH o2 FAASAIZ] HEK293 AEE 3FEZ X} g &, A A 3 &% (Homogeneous Time-
Resolved Fluorescence, HIRF) S 2 o]# 3t #3tEo] TGR5Y| ZH&3sl=x] ARE A5},

TGR5= HF4F o F8AoA GPCR sideEe MW EA, gF4t, AWF i diabel disl =4 %
ATk, TGRS % Gs ©@Ae] AZHE, FAstd T oluldEAF A (adenylyl cyclase)E F7}
A5 AA, 22 A AH(second messenger) cAMPE A 8Tl HIRFE cAWP &8 &AstE Wy ozx | ol

F3F ol x| A (Fluorescence Resonance Energy Transfer, FRET) % A]&333(Time Resolved

74]—%_

e f o2

Fluorescence, TRF) 2714 #3899 7|4S Agstrt. Eus 73t aHuH o) E(cryptate)= 3 FojA| 24,
olo] W& ~HEY U ¥F 84 0471 2FEYL BRHorn FHE, FREToﬂ o8 FEAE FEshe ¥
B AASAT, Euel 8% $98E A0, WPl s FF Wt & dA mzw Y 152
TR 5 Auh. G FAAE AP 5ol It AFA7|a, FAl HF ’“ﬂxﬂfa cAMPE FAEH, o] &
S g A BolA AW ukgs B3 M= s FRETE AA AT, AlEZolA AR cAWP A Ad R
Sloll thete] mAE cAMPS} BASIY H3F FEE TAART. 2 AYe TGRS 2HEAl INT7778 44 tE=2 3}
o, TGR5°] th3t 3}3HE-o] 285 B8kt

3. 4% BE

Ag A, BEES DNSOol &alAlA EAS FASka, AFEA]l, GFAS AEste] g3k TRE 4

4.1. H12E% 3FES IxPBSE HE ¥E9 282 ZAZEYUT. 74, HF FEE 100 uM, 10 gM, 1 p
M, 100 nM, 10 nM, 1 nM, 0.1 nM 2 DMSO(Z}Z}e] <o =% 1 %2] DMSOZ $Hr)o|t}.

2. AE AY:
4.2.1. HAH o} (pancreatin) &2 AL E 4Agst & F FH ujgANorz BRGAFT}

4.2.2. AX UE‘E% sk A 7 dA el IBIX(HF H%=7F 500 pMD)E H7bstal, Ax F= 4

o HrEd BgEe 9 IBMX7} fsw@_ 5 ulgl AE derelg Aristel Eeta, LUk 384

4.3.1. 1 pl9 cAMP-d2Z cAMP & cGMP F&A] & g3 2% (conjugates & lysis buffer) o2 20 pl7bA] 3
A A 71T},
- 1t

4.3.2. 1 pl9 g-cAMP-Z HH o] E(anti-cAMP-Cryptate) = cAMP & cGMP A gA] 2 &3] dENoz 20 ul7t
=] A A 71T},

4.3.3. 30% ¥, 5 pl(1.3.1) + 5 pl(1.3.2)5 #Hr7ista, S9x2 384 4 ZYoEE o A3l A
o5z A 608 QU wHSAIZITH

4.4, 60 ¥ &, Envision2101 th7]%5 mlo]a 2 Z#o]lE vl (PerkinElmer) 2l93}3it}.

(C1 & 6719 3Fes oz SAAN, o3 e AFHA= F=)

* 2
3lstE TGRS 2Hg &4 HAE Ay
31tE H3E FXR(ICs0/ M)
INT777 50.46
C1 NR
c2 NR
3 NR
c4 NR
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[0161]

[0162]

[0163]

[0164]
[0165]
[0166]
[0167]

[0168]

[0169]
[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

ZIHSdl 10-2020-0043485

C12 NR
C16 NR

T IC50% FXR A& &Adol
A Bl gl AL vehit
6. 4% 3 EE

& AE of=el Wrbela, W 50 % frE wE=olth. NR2 100 pMe] Fi= Sl

=
iIN)
&
g2
H
b
[N}
D

N
S
o

o83l 3= TGRGE Wl HEK293 AlEoA AE W cAlP F+2S kA
FHE2 FXRe 4 =gol dial] Aol de AS e,

A Ao 110 CCK-8 A3 A A] 9

2. 43 49

CCK-8+= Absherdnh-g-o] A AJefolar, A &A 1-Methoxy PMS7F EAjshs ZzdollA, 4ol Sl AEe] d5a
E4hE o] &3te] HEHEFY WST-8S Fufste] 2wt 95 s A, X2ukd 5] AT ot gl
= AE] FFI APAAE o|FH, mle]aR EHolE UI® 450 mn g0 ¥ FF wS FASIAL, Aof
AEAE FFS Mo vdd 5 vk, wepA o2 WS dF AEA &4 e B4 A o
TR FFd o A, AE FA A, AE 54 A 2 AFE AE Tl ARgEnh o] AFow sghE
o] Ax 548 skt

3. 4% A%

A A, SRHES DNS0Ol &AIA RAS ASIL, AREAl MEN S AFgSte] Adte R St

4. A% Iy

WA 2 pgel 7vlet EH@hsul= LBD(WFXR)-pbind 2 2 pgel FAHeA Bu Zekav=2 2X10° HEK293 Al
¥o| FEow A AT, T 96 4 FHo|Edd HFsh, 24A2F F wjd S HEla, H2E" 39
B(1 %9 DNSOE ek 7 A widoR IAFHE FHubete] 1ARE E3F AFule]

A ?, FXR 2H&-A]
GW4064(300 nM)E H7Fsle 4A1ZE &<t A=r3kH |, zhzhe] o] 10 pl19) CCK-8 AE: AeHe Hrhshar, 2413F &
Flextation 7]7]& 450 nm % 650 nm(ZZx g o2A)e] SHE=E FAHF T

5. A¥AF}: (C1 5 6709 SFES o= SAARE, o]y sigtaEol AFEA= FF)

i

X3

s}3E CCK-8 HI~E A3}

33HE s CCK-8 Assay (30 uM) CCK-8 Assay (100 uM)
C1 T T
C2 T T
3 T 5=
Cl12 p= A=A
C16 = =3
6. 273t 4 EE
T 39 AF Ao b, o] 3FEL 30 uM L 100 uM H% 3Foll A HEK293 AlZel tial =¥ A3

ool duE BRE £ 747 £3e] HEE Q18" A wel vk ol9fel, i g
71 WA WES E5T F, BYAe 2 EHe ude WA Ee A ¢ jlen, od S dH=
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