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hAREh . ZUREREL. MURRER . AR FURRER. WAMREE. BRI, B5
MREh . RPRRRERFIFRREE s VAN Sanaiett —CRR R MEERLL(TRIS, M
IR AN - FRES AR SRR R 1 e LR AT Lk

(01501 A BRI AW Sy PR RS 5 % Fhéa 2R i slE A, ARm AR T
BACHIS T Iaoh, BCT, sk, LA, IEEER, B, FE, BN, N,
SEBSNHBRA AT, HTRT IR AEALIOR . 4280 A J0tscE
BB — D ERE MR AR . YT REDIRINITT, AR UABGEEA
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[0151]  AK BRI 2P IR T A TAE A FLah), HEMbTRE R AR L& i
TR TR P 2 b o A AR,

[0152] ALV E Y 2o &1 n] F Tl & SIPRIA 1577, 78 B 5t 75 X
W, FrAS1PRIATTFESI PRASENF] . SIPRATAMRE SN, dtt, A% HE
A e B2 &1 7] AT & FESIPRA(EFEER TN SHIBSR, &
TEE SR poi. RS R, FridSIPRAGEFERRE RN THE &
FESHIR SR EAR T2 R MEREAE . ZSRBPERTT R . RAMLBRE .
JE . BemtE R . TP B,

[0153] AL s S ey il . Blan, mREsriRES, ik, e,
AR, BRI R . I RGN, I A B AR RTE EL A

, WEHERAY . WRTFESSLEN NG RBAE, TR S

. SRR AL

[0154]  FEAHPRARRDRIERE, BlantiansUmslonss, Hasmelo LAAT ; 2F4E 3]
FISPEREREL , FIANREIR = F5 sl IR AT s DASCRESEH, Bk, s £
KUENY, /NEEIERS, JOKIERY, DRETEN, Wk, BRKR, HELFHER, &
AR, RIPBEATAEZRT, s OIAMISETI . ARTFE, mIHg 0
fEgnl, bon FEEREINTER, LAORHEER, RIRRE LA, Bk,
SRR R EL , AnVEREERR R, FRBLFIRR A IR AR AR A, i, &E
A, WA, FERERRERZE, WEREREIRYS, MR R, MRFE, AT
MR R T MU B TR &8 A, ik, mTRAR PRI IR, X
AT A S B BIRAGRIR, A, ROEHISEE, RO R/ 51k
BR, BRI E A VUAT SRR G, T & S mpea, A
B M AL RIAIR, BIANEERR AT 4E 2R 410K — Rl Py B FR LA A R AR —
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Mo Al 2o sEE AR I A IR e 22 5120, AT ROEO T 3R4E
I PER T IR A S .

BT FIME SRS, AR A R A METT SIPRAS OB
WT7H, 12T IR RS TR ERIN R AL SV 25 &0,

95 2577 1 AR EAIR T AU R AR & e 25 757k, TTARYE A O S
PATAE o DXBETT L EREEAIR TRaoh. T dhk. AL, JEEA. B, O
JEE. BN N BRSNS RS,

YT AR R RGeS m] T8 SIPRIATI A, AL BT R (it
TSR E RN TSIPRTTE, BFRAENENALALEY . St
PSR 25% 1 W IR s AR G4 TR IR E R R E o 8 BRI
FHH, B s AR SR B RIS 1PRAI 75 ik, By A%
REERNIMEISIPR S, [IAEEISIPR,

AR AR 2

AR IR S — PRS2 BT OSIPRIFTI I, Rl ES1PRAVERIESZ
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3 AR BRI A T K BEEE A S1PRASEFRIU 25125 T 56, Btk
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[0168]

[0169]

[0170]

[0171]

[0172]

X |
HO._ O HO Br.
. BH; PBry
O THF O DCM O
Otor.t Dtort

J 9 J

Be3— R —4—REER IR (2.00g, 9.40mmol)/Ef# T 10mLI/KPUkFH, & T
vkt RAE . K OMABILE Y SR ETA R (14mL,  14.20mmol) BRI TR 5E Pk
SEiRE. VBRI EA, BRI TR, RE P TR
RIS, EITANIAE, FITORBIRRA T8, BRI k1.5
Og, WH80.6%, P AT LAk BT 2. LC-MSESDm/z:199.1
(M+H)".

Kre-HE-[1,17 —HIR)—4-5D HiF(1.50g, 7.60mmol){AfE T 10mL & ke
B, UK R =R (820me, 3.10mmol), JHINTEREMRE =IRHE, 0.5/ K
JERNTE4 . MUK K G S AL, AMEsKEek. IR
IKER N T4, IR o itk 1.80g, WE91.0% .

'"H NMR (400MHz,DMSO—de) & 7.45(dd.J=14.9,7.9Hz,2H),7.39—7.30(m,5H),7.18
(dJ=7.8Hz,1H),4.72(s,2H),2.21(s,3H).LC—MS(ESI):m/z:261.3(M+H)".

(B)-N—(2—FE-[1,1" R -4 D) OB A IR OB G

Br. HO‘N

EN
O OFt _N.__OEt
£BUOK 0 \T
THF ’

O Otort.

¥ LS IR BB (400mg, 3.90mmol) A T 10mLIUERRIRIATR, REET
PRI N o A SORLAAR R HRTR DI .OM AL T R AP SR IR 759 (15.2mL, 15.20mmo

Do W INTEEEARSAEVRES N HFE0.5/ NN o RE4— R FED —2—-FIEE-1,1" — IR (1.01
g, 3.90mmol)IAfFE T 5mLIUZ IR, SRS ISR R, R nTe Bk E 2
RS, TLCHRMNR ST . RS SEma KRR R, P S e 220, 1
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[0173]

[0174]

[0175]

[0176]

[0177]

42

KPS ATUE KRR TR E R4, RIS IR o il
821mg, WE74.4%,
'H NMR (400MHz,DMSO—d,) 8 7.43(tJ=7.3Hz,2H),7.38—7.30(m,3H),7.27-7.16
(m,3H),4.89(s,2H),3.95(q.] =7.5Hz,2H),2.22(s,3H),1.90(s,3H),1.20(t ] =7.5Hz,3H).
(B)—1-(3— L4 GR R A Chi—1 - HIO— (@~ FIEE—1, 1K) —4— 39 i
B E A

HO

o
(i) HC!L, 4.0 M in dioxane

904
O o’N\\rOEt (i) EtNa O o NS
O MeOH O
r.i.

B E)-N—(-HE-[1,17 ~IK] -4 FEE SR EF R R (200mg, 0.7
Ommol) /AT 5SmLHAZH . B I4.0MI S A S SENATR(0.4mL,  0.30mmol)
BN o PRSI RN = LR TpH=4-6 2 [fl. SREHE1-G-C %4
— (R FID A (125me, 0.70mmol)7A T 2mL FEZ R DA S R AR F T
LCIE MR N R o RN SERE 7K KRR, A S RAE2EEL, MM e Ehki:
Weo EIPENUERITOKBRER N TS iR g R, 1R sk 140me, 1
F53.6% .

'H NMR (400MHz,CDCL,) 8 7.46(s,1H),7.42(dd J=8.0,1.6Hz,1H),7.36—7.27 (m,4
H),7.29—7.18(m,3H),7.18—7.06(m,2H),5.18(s,2H),4.66(s,2H),2.65(q] =7.5Hz,2H),2.2
1(s,3H),1.50(s,3H),1.18(tJ=7.5Hz,3H).

(B)—2— L E—4-(1—(Q—HE-[1,1" —IA]—4—55) SR W s B C A TR FRIRE)
G

IBX
L

i
OH H
N ~ _N
¥ - T ; O X
O © DMSO
. | =
=
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[0178]

[0179]

[0180]

[0181]

[(0182]

43

B E)—1-03-CHE-4-ERIH R Chi—1-HHo—(Q-FE-[1,1" —HHK] -4
F D 5(112me, 0.30mmol)IAEAE3mLIIDMSOIAF M, JIA2—BRIEZE iR
BX)% At 7l(84mg, 0.30mmol), SRJFZ=IRIEHER L2/ . TLCE MR N
SR FER I DK KR, =S FRGE AR, MM &bk, & EHAEH
ToKBRER T8 IR e - I IR G B AR 99me, Hi89.1% .

'H NMR (400MHz,CDCls) § 10.29(,1H),7.82(d.J=6.4Hz,1H),7.64(dd.J=12.9,5.5H
z,1H),7.60(d,J=9.7Hz,1H),7.40(dd,J=18.7,11.4Hz,2H),7.36—7.30(m,5H),7.25—7.19
(m,1H),5.29(s,2H),3.09(q,J=7.5Hz,2H),2.31(s,3H),2.30(s,3H),1.33(t,J=7.5Hz,3H).

(SB)~1-Q~CH—4-(1—~(Q-FE-[1,17 R4 I T £ 5
BN S LT —3— RN & A (L & 130)

“1COOH Q
NaBHSCN 1s)
COOH
MeOH

KE—2-CE-4-A—(Q-HE-[1,1 IR 455 B s R O ) R
(74mg, 0.20mmol)JAfE T5mLA FIREHIIA LT CER, SRFE ISt g He3— FER
(35mg, 0.30mmol), ZERAIFE3TFIEIIAFEMA M HI(19me, 0.30mmol), T
LCH MR SIFERS . SOM e fa B OB AR RIS 208, I KA & b F 728
. dAn e bk, SATUEH KR e T e ik dn o i, 38
i A29me, WEE30.8% .

'"H NMR (400MHz,CD;0D) & 7.57(s,1H),7.51(d.J=8.0Hz,1H),7.44—7.35(m,3H),7.
33—7.26(m,5H),7.17(d,J="7.7Hz,1H),5.20(s,2H),4.02(s,2H),3.19(t,J=8.6Hz,1H),3.11—
3.00(m,3H),2.90(dd,J=17.2,7.9Hz,1H),2.79(q.J=7.5Hz,2H),2.26(s,3H),2.24(s,3H),2.1
5(dd,J=14.6,7.3Hz,2H),1.23(t]=7.5Hz,3H)."”C NMR (151MHz,CD;0D) & 179.95,1
54.70,143.25,141.79,141.48,137.08,136.62,134.91,130.01,129.84,129.31,128.79,127.77,
126.49,126.28,125.37,123.57,75.60,57.40,55.54,53.76,44.56,28.06,25.20,19.22,14.48,1
1.50.HRMS(ESD (m/z):[M+H] calcd for C;0H:N,03,471.2648; found:471.2650.HPL

C Purity:98.16 % ,retention time:1.52min.
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(0183]  AEMLAEWNME R T
[0184]  (B)-N—(G— (=8 HE) ) ) OBt FIR CHRAY
o

I
)\ OFEt

Br +-BuOK o N OF!
O e (Y
CFy CFs

[0185] WG LMEFRISEE B (865me, 8.40mmol)iAME T 10mLIUEIE AR, REET
vkt B o 10 RSEAR Z TR I OMFAL | A DY Sk AR (17mL,  16.70mmol).
TR INTE R GRS AT kit MRS/ o K53 — (U D) IR (1.99g, - 8.40mmol) /A fi#
TomLIUE I, SRR NIRRT R B E=IR AR, TLCH
MR R o RN FERUE IR KRS, T S B2, A& EhkKBEdk.
BH AN IS KBRER BT 155 i e i e, (IR Tt iR1 81g, USKS2.
6%

[0186] "H NMR (400MHz,CDCl) 8 7.63(,1H),7.54(d,J=7.1Hz,2H),7.45(tJ="7.7Hz,1H),4.
97(s,2H),3.98(q,J=7.1Hz,2H),1.95(s,3H),1.24(t J=7.1Hz,3H).

[0187]  (B)—1-(3—LE—4—FHE)FKE) Li—-1-BlO-G—(Em ) T B E &

O

0
OH
N OEt (i) HCI, 4.0 M in dioxane _N
Q/\O \T (il) EtN; ©/\o S
CF3

MeQOH r.t.
CFz

[0188]  RHE)~N—(G—( 3 ) ) H D) OE A TR CBE(157mg,  0.60mmol) A fi#
T5mLHEE TR N4.0MAYE A S ENER0.AMLE] SR . HPE0.5/ N
JER I = RA TipH=4-62 [, SRR (G~ L —4—EHE) T Ll (107m
g, 0.60mmol)IAf# - 2mL FHEZHR INEI MR R, TLCI R M BEEE . ROW 7%
B KK RN, A AR, RS ket . AHEVARRIOKR
RN TR R R A R, ARG A 150mg, URT1.1% o
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[0189]  'H NMR(400MHz,CDCL) 8 7.69(s,1H),7.59(dd,J =12.7,7.9Hz,3H),7.51 ~7.46(m,2
H),7.37(dJ=8.0Hz,1H),5.28(s,2H),4.74(s,1H),4.72(s,2H),2.71(q] = 7.6Hz,2H),2.28(5,3
H),1.24(tJ=7.5Hz,3H).

[0190]  (B)=2—LFE—4—(1—(G— (I FE) ) FO W HHE) L) AR FREAI 5

O
H
,/ DMSO Q/\
CF,

[0191] B -1-G-CH-4—FHE T Ll -1-To-G- R T 211m
g, 0.60mmol)IAMAT3mLIIDMSOIAFH . IIAIBXE (308 mg, 1.10mmol),
SRIE ZEIRDRE R L2/ N . TLCI MR R o OB SE R Ik KR,
TEMBARR, R E K. SR KERER N TR R TR G RERR
B, ARG ik 126me, H0%60.0% o

[0192]  'H NMR (400MHz,CDCL) 8 10.29(s,1H),7.82(d J=8.1Hz,1H),7.69(s,1H),7.64-7.53
(m,4H),7.50(dJ=7.7Hz,1H),5.31(s,2H),3.08(dJ =7.5Hz,2H),2.30(s, 3H),1.28(t ]=7.5
Hz,3H).

[0193]  (B)—1-2-LHF—4-(1—(G-CER T FTE F) A O3 T EH RZER | hi-3
— IR SIS

COOH
H
_ NaBHON COOH
©/\ " MeOH RT

[0194]  FE) 2~ H— 41— (B~ CRHFEH RIS MEID L) K HE(105me, 0.30
mmol) A T 5mLI HHEEH AR CRR, SRE A3 T REf&I261mg, 0.60m
mol), FimHHE 357 FlE I FEEMIA L (38me, 0.60mmol), TLCHE I A
FEo RNTES TR RN AR R 2208, NGB RAIK, SR TAREL,



WO 2025/077707 PCT/CN2024/123499

[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

46

WAEEKEE, SHAVURRIOKEIR TR R IRG T, FikY78m
g, WH60.0%.

"H NMR (400MHz,CD;OD) & 7.71(s,1H),7.67(d.J=7.4Hz,1H),7.62—7.51(m,3H),7.
47(ddJ=38.0,1.6Hz,1H),7.31(d,J=8.0Hz,1H),5.28(s,2H),3.98(s,2H),3.83(t,] = 8.8 Hz,2
H),3.67(tJ=8.4Hz,2H),3.28(dd,J=15.2,6 .9Hz,1H),2.73(q,J=7.5Hz,2H),2.26(s,3H), 1.
21(tJ=7.5Hz,3H).”>C NMR (151 MHz,CD;0D) & 178.20,155.32,142.88,139.73,136.1
6,133.52,131.41,130.23(q,J=32.0Hz),128.87,128.82,126.17,124.32,124.31(q J =272.0
Hz),124.06,123.61,74.70,57.68,35.94,25.11,14.28,11.47. HRMS(ESI) (m/z):[M+H]*cal
cd for CyHasF3N»035,435.1896; found:435.1897. HPLC Purity:99.79 % ,retention time:
1.17min.

REMEA E W16 E R ER AN PR

5—(RHED —2 - N EER BRI Gk

Os OH

QH Br
\
| P (COCl)p, NaBH, ¢L PBr, é\
CN ' boM, DMF, THF, MeOH T ©ON  pem CN
pe pe P

R oM R A (14.6mL, 29.20mmol) J12|3-FH—4-CFHEHE
EHZEHIR2.01g, 9.80mmo) I IIA—HMDME, K MNIRE &7 1R 48 £L0.57N
B, SRR B3 —FEE—4— I EEL) KB S(923mg, 4.50mmol)#E10m
LU R it id E 2 0°C, IIATIE L4 14mg, 11.20mmol), FEMA2
mLFEE R S BRI 0°C P00 81, RIEFHEZE =15 2/ NS, H1.0
MENIREE S N IR SRR EpH=3, KIZEACROERAEI, A aHUEHHTK
TREREN T, W4a T otk 12g, BEE59.9%

"H NMR (400MHz,CDCls) 8 7.48(s,1H),7.47(dJ=12Hz,1H),7.45(s,1H),6.92(d,J=8.

6Hz,1H),4.61(dtJ=12.2,6.2Hz,1H),4.57(s,2H),1.36(d.J =6.1Hz,6H).
B5— R EE R -SRI E ARG (993mg, 5.20mmol) AR T 10mL — S b
UK TR0 2mL, 2.10mmol), T INSEERK R SR, 0.5/MKf
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R TE4re II/KPRR A =S PRI, tMEEkeele. SHATURRT
IR T8, e 1S Tt k1. 19¢, 1E90.5%
[0201]  'H NMR(400MHz,CDCL) 8 7.56(dJ=2.1Hz,1H),7.51(ddJ=8.7,2.2Hz,1H),6.92(d,
J=8.7Hz,1H),4.65(dt] =12.0,6.0Hz,1H),4.42(5,2H),1.39(d.J =6.1Hz,6H).
[0202]  ZEE-N—(G—FE—4-Cr AL VEH ) IR FIRER I 7 AL
HO

Br \IN
OEt o N\j/OEt
=BuOK
CN THF rt. O
o) \r CN

[0203] K CHEELSRR R (402me, 3.90mmol) A f# T 10mLIUEIRIRIATR T, JRfFE T
PRI N o A ROSLAARZ HRTR DI OM AT R AP U5k 59 (8.0mL, - 8.00mmol),
TR INTE AR EIAE VIS THEE0.5/ N o 93— -4 PIAUEIEL 2 (987mg, 3.90
mmol) A T5mLPUZRRIR T, SRR INEI SN AR R R o TR0 5E B R B =
P, TLCHRMIRO N BT . RON SERF KR KON, PSRBT, A&k
IKYe o EITENAEFTOKERIR TR S MR i R, 1 IIRTC iR A619m
g, WE575%,

[0204] '"H NMR (400MHz,CDCls) 8 7.54(dJ=2.0Hz,1H),7.48(dd.J=8.7,2.1Hz,1H),6.92(d,
J=8.7Hz,1H),4.82(s,2H),4.64(dt,J=12.1,6.1Hz,1H),3.97(q,J=7.1Hz,2H),1.92(s,3H), 1.
39(d,J=6.1Hz,6H),1.24(t,J=7.1Hz,3H).

[0205]  (B)—1-(3~ L E—4—GEHIHRE) Chi—1-Hi-O— (3~ A —4-Cr W) T 5
5 RE K

o]

(i) HCI, 4.0 M in dioxane OH
O,N\\(OEt (iiy EthNg C),N\
o

MeOH r.t.

T \fo cN
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[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

48

B LN FEE—4-Cr N EED 5 ) W B TRRIE (138me,  0.50mm
ol AT SmLHREH . R IN4.0MI EAE 5 SEAATR(0.4mL,  0.30mmol) ] &
R BFE0.5/ NN R TR N = LA T pH=4—-6 2 [, SREHR1-(G- L E -4
FRID L O (90mg,  0.50mmol) i fif J-2mL FHEZHHIRI NS SO AR 2R, TLCHE
MSCRTHERS o SOBESERsfa DK R OB, S et 7258, i bk
o SHBENAHR KRB TR S IR Ae A, IR G i ik 127mg, UK
F69.3% .

'"H NMR (400MHz,CDCls) 8 7.61(d.J=2.0Hz,1H),7.54(dd,J=8.7,2.1Hz,1H),7.45(d
dJ=12.1,4.1Hz,2H),7.38(d,J=7.9Hz,1H),6.94(d J=8.7Hz,1H),5.13(s,2H),4.73(s,2H),
4.64(dtJ=12.1,6.0Hz,1H),2.72(q.J=7.6Hz,2H),2.24(s,3H),1.40(d J=6.1Hz,6H),1.24
(tJ=7.6Hz,3H).

(B)=5—((1—(3— LHE—4—FFFAE I L3 &5 ) 3 —2- R INE RS 1 &

ik
OH ’
o Ns IBX N
E— orNs
DMSO rt. Q/\

9]

T Yl

BB —1-3-LHE—4-EFR) KR L Fi-1--0-3-FH-4-FHNEH*
FHi5(147mg, 0.40mmol) JAFAE4mLIIDMSOIAFIH, JIAIBXE L F(225mg,
0.80mmol), ZFIRIEFE AL/ NG, TLCHIE M HERE . SR Se e KA K R
R, FMZSHEEZERL, Ak, G ICKERIRE TR 5 ik 4d
HRERHE, BRI ERA119me, WH81.2% .

'"H NMR (400MHz,CDCly) 8 10.28(s,1H),7.82(dJ=8.1Hz,1H),7.65—7.58(m,2H),7.5
8—7.50(m,2H),6.95(dJ =8.7Hz,1H),5.16(s,2H),4.65(dtJ=12.1,6.1Hz,1H),3.08(q.J =7.
5Hz,2H),2.26(s,3H),1.40(dJ=6.1Hz,6H),1.28(tJ=7.5Hz,3H).

(B)—1-Q2~LE—4- (1B~ 4- RN EED ) ) 25 3+ &
FERN T B3R EW16) &K
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NaBH,CN

,()\i‘; HDCOOH o’N\\r©;\ ND\COOH

U/:;/\ MBOH .t ’OQ/\

L CN

[0212]  BHE)—5— (1 -G~ L F—4— AT 1L FD 20 ) D 22— W RS (1
09mg, 0.30mmol)7AAE T-5mL HEZH AN AER, SRS IIAS-IY T e LR (61
mg, 0.60mmol), ZERIHFE3TPE I FERME M (19me, 0.30mmol), TLCHE
MISCSTHERE . [N e 2 e ¥ O AR RIS 208, I KAI & G T 255,
WA E KGR . AR IOKBER N T8 o iRk i R, 153t il ik 7
Omg, WF52.3%.

[0213]  'H NMR(400MHz,CD,0D) 8 7.64(dJ=6.7Hz,2H),7.56(s,1H),7.50(dd ] =8.0,1.6H
z,1H),7.33(dJ=8.1Hz,1H),7.16(dJ=9.4Hz,1H),5.14(s,2H),4.78—4.73(m,1H),4.18(s,2
H),3.99(tJ=9.3Hz,2H),3.90(t,J =8.6Hz,2H),3.40—3.33(m,1H),2.76(q.J=7.5Hz,2H),2.
23(s,3H),1.38(s,3H),1.37(s,3H),1.23(tJ="7.5Hz,3H).”C NMR (151MHz,CD;0D) & 17
7.23,159.53,154.92,143.23,136.96,134.67,133.44,131.00,129.23,126.42,123.80,116.06,
113.66,101.88,74.22,71.68,57.49,56.20,35.40,25.12,20.71,14.38,11.39. HRMS(ESI)(m/
z):[M~+H]*calcd for C,H3N;0,,450.2396; found:450.2395.HPLC Purity:96.46 % ,rete
ntion time:1.02min.

[0214]  LAEPITIOE RS ZRAN PR

[0215]  (B)~N—((4—PXkh—3—(H AL i) ) O A R TR & Ak

OH

/

OEt

t-BuOK \r

[0216] K LBFEISIRARE(196mg, 1.90mmol) /A T 5mLIUA NIRRT, REE T
PRI T o 10 SRR A FRIR L. OMIFIARL | B AR PY Sk 59 (4mL, 3.90mmol), T
IN5E ERAR AR vk RHEFE0.5/ N o Rra— G —1 2R R -2 - = IR (498m
g, 1.90mmol) A 3mLIH MR, SRS INE SRR . T N7 He P 2 &)
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[0217]

[0218]

[0219]

[0220]

[0221]

50

R, TLCHRMS SRR . S SE i fm Ik K O, T S e b T 25
HL, e ihKyetk. SIFATUERIOKBRIREN T E iR g e, 13k
Tt IR532me, WH85.1% .

'"H NMR (400MHz,CDCl) & 7.59(,1H),7.48(d.J=8.4Hz,1H),7.43(d,J=8.1Hz,1H),
4.91(s,2H),3.99(q.J =7.1Hz,2H),3.41—3.28(m,1H),2.07(m,2H),1.94(s,3H),1.89—1.80
(m,2H),1.73—1.68(m,2H),1.63—1.56(m,2H),1.25(tJ=7.1Hz,3H).

(B)—1-(3— L~ 4— PR KD O Hi—1--O—(U—FR R -3 - (= H )
OB

(i) HCl, 4.0 M in dioxane
(ii) EtN5
O

OH
_N.__OFt
. CEs MeQH r.t. O/EE/\
3

KHE) - N—(4—EEE-3-ERPED) T 8 OB R AR OB (61me, 1.40m
mol)JA i T 5mLHEZH . R IN4.0MA R A S/ SINA R (1.0mL, 0.70mmol) £
BN o BiE0.5/ NN TR N = O T pH=4—6 2 [A] . IRJER1-(3- L4
2 D I AT (267mg,  1.50mmol)iAf# T2mL FREZ IR IR S S AR A . TL
CHRIIR N . RN SERSE II7KIF KR, M S T20EL, A EEhK
Veto SOTANUAR 0K T ik R, TR e Rk 489mg,
IAC4283.4% o

'"H NMR (400MHz,CDCly) 8 7.66(s,1H),7.54(dJ=8.0Hz,1H),7.49(d.J=6.2Hz,1H),
7.45(dJ=8.6Hz,2H),7.38(tJ=8.6Hz,1H),5.22(s,2H),4.72(s,2H),3.36 (p ] =8.5Hz,1H),
2.71(qJ=7.6Hz,2H),2.22(s,3H),2.14—2.04(m,2H),1.92—1.81(m,2H),1.77—1.69(m,2H),
1.61-1.56(m,2H),1.25(tJ=7.1Hz,3H).

(B)—4—(1—((4—BR -3~ (=3 ) T ) W2 D) £ —2- SR HIRER
B
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[0222]

[0223]

[0224]

[0225]

[0226]

51

KB —1-3-CE—4-EFR TR Chi—1--O—@—FF -3 R F
3Hf5(503mg, 1.20mmol) A 3mLAIDMSORFIH . JIANIBXE L F(952me,
2.40mmol), SREFRBEFERL2/ N . TLCIEMIR R BEEE . SN SERSE MK K
SRz, RTEREEAEL, WME ks, SIFAPUERIOKERERH T1R/5 1T
FERCHE, 13RI EIA302me, 60.3% .

'"H NMR (400MHz,CDCl) § 10.29(,1H),7.82(d.J=8.1Hz,1H),7.69—7.59(m,2H),7.
59—-7.52(m,2H),7.47(d,J=8.1Hz,1H),5.25(s,2H),3.45—3.30(m,1H),3.08(q,] =7.5Hz,2
H),2.28(s,3H),2.07(d,J=12.3Hz,2H),1.88—1.80(m,2H),1.73—1.70(m,2H),1.64—1.54(m,
2H),1.28(tJ=7.1Hz,3H).

(B)— 1A=~ (4= EHE-3—CEa ) T SIS O —2- LA
RAEL T Ji—3— RSN A K

NaBH_«,CN

CQ(‘)H \(©g\ COOH
./( T MeOH tt

R E)—4— (1~ (@B KEE -3 - R W HR LRI O3 —2- CFER HIRE
(500mg, 1.20mmol) A T5SmLI )RR AR CER, SRS N3 T e 2R (2
42mg, 2.40mmol). ZEIRPEFE3SEIE MAGIEME L (113me, 1.80mmol), TL
CHRIIR MR . SN 5E4 i SOV AR R IR A, IINE &K, S et
ATZEHL, AR KBRS . A AU JOKEIREN TR ik gid i, 15
Hefalm Ak 182meg, WH30.2% .

'H NMR (400MHz,CD;0D) 8 7.64(s,1H),7.53(dt J=9.8,5.1Hz,4H),7.38(t]J=11.5H
z,1H),5.22(s,2H),4.25(s,2H),4.02(d,J=8.3Hz,4H),3.43—3.33(m,1H),2.75(dd,J=15.0,7.

5Hz,2H),2.29-2.14(s,3H),2.03(m,2H),1.93—1.81(m,2H),1.78—1.57(m,4H),1.20(t] =7.
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[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

52

1Hz,3H).”"C NMR (151MHz,CD;0D) & 177.79,154.79,145.36,143.28,137.08,136.13,1
31.80,130.92,129.27,127.96,127.80(q.) =28.7Hz),126.46,124.78(q.J =273.5Hz),124.76,
123.84,74.79,57.14,40.91,35.57,25.62,25.20,14.36,11.42. HRMS(ESI) (m/z):[M+H] *cal
cd for CsHFsN,03,503.2522;  found:503.2523. HPLC Purity:96.46 % ,retention time:
2.28min.

HAbA SR RN 2 AL _E A S,

(B)—1—(@4—(1— (4O ER I EIH R 5 T EEG | 3R (s

1)
Q@O /
N COOH
J\QUU

'"H NMR (400MHz,Methanol—d,) 8 7.60(d,J=8.3Hz,2H),7.30(dd,J =8.2,2.7Hz,4H),
7.19(dJ=8.1Hz,2H),5.14(s,2H),3.64(d,J =2.4Hz,2H),3.53(t,] =8.1Hz,2H),3.38 - 3.32
(m,2H),3.20(dd,J=16.6,8.2Hz,1H),2.57 - 2.45(m,1H),2.22(s,3H),1.84(dJ=9.2Hz,4H),
1.75(dJ=12.2Hz,1H),1.43(dJ=4.4Hz,6H).*C NMR (151 MHz,Methanol—d,) § 154.6
0,147.52,138.04,135.64,135.45,128.59,128.01,126.36,125.82,75.68,62.35,57.58,44.40,3
6.48,34.30,29.46,26.62,25.86,11.45 LC—MS(ESI):m/z:421.1(M+H)".

(B)—1—(@A—(1— (4= HE-3—CEm D) T SR O TR BN T
bi—3— IR & 12)

'H NMR (400MHz,Methanol—d,) § 7.56(d,J=17.6Hz,1H),7.53(d.J=7.4Hz,1H),7.39
(tJ=12.5Hz,1H),7.30(d,J=7.9Hz,2H),7.19(d,J=7.9Hz,2H),5.11(s,2H),4.31(s,2H),4.1
0(ddJ=21.9,12.7Hz,2H),4.02(tJ = 8.4Hz,2H),3.35(s,3H),2.78—2.70(m,2H),1.49—1.36
(m,9H).LC—MS(ESI):m/z:431.1(M+H)".

EB)—1-@—(1— (GO ETDHEDH TR L) 2-CE TR I | 3-8
FR (& H3)

'H NMR (400MHz,DMSO) § 8.36(s,1H),8.04(dt,] =28.8,6.4Hz,4H),7.71 — 7.46(m,4

H),4.38—4.33(m,2H),4.10—4.01(m,2H),3.59—-3.55(m,2H),2.85 - 2.76(m,2H),2.79(q,J =
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7.5Hz,2H),2.57 - 2.45(m,1H),1.24—1.21(m,3H),1.20(t]=7.5Hz,3H) LC—MS(ESI):m/
2:449 1(M+H)".

[0234]  (B)-1-Q-CH—4-(1—(((4—G-AMME—2— 50 —3— FHE D =) 25 455
SRS G - 3—RIR (T G4 (K S5 A

F. /N
\[\ j\@/
N
O‘N/
J\(:5/1&10\&)0};

[0235]  PE[EA, 772£18.4%'H NMR (500MHz,Methanol—d,) & 8.58(dd,J=8.3,1.3Hz,
1H),8.37(dJ=1.5Hz,1H),7.64(dJ=1.9Hz,1H),7.58(dd,J=8.1,1.9Hz,1H),7.49(d J=8.1
Hz,1H),7.42(dJ=7.8Hz,1H),7.40 - 7.35(m,2H),5.26(s,2H),4.40(s,2H),3.53(dd J=11.2,
5.8Hz,1H),3.39 - 3.35(m,2H),3.28(dd,J=11.0,7.4Hz,1H),3.15 - 3.06(m,1H),2.82(q.J=
7.5Hz,2H),2.37(s,3H),2.34 - 2.22(m,5H),1.26(tJ=7.5Hz,3H).”C NMR (126 MHz,Met
hanol—d,) § 177.85,160.27,158.28,154.49,152.90,143.73,141.29,141.22,139.46,137.74,1
36.37,135.08,131.94,131.64,130.48,130.33,130.21,129.58,126.66,125.50,123.97,75.34,5
6.55,54.38,53.52,43.60,27.72,25.23,19.04,14.55,11.40. MS(ESI)(m/z):[M+H] "491.25.

[0236]  (S,E)—1—-(2—LFE—4—(1—(3—FE—4- M IFE —2—F) —FF) F I T A
L)L IS b —3—FRIR I & B (X S W5) U 45 44

HO.

\[/N
I
\Nj\@/
= O, _ =
N
[0237]  BE[EE, 772725% ., 'H NMR(500MHz,Methanol—d4) § 8.17(d,J=1.4Hz,1H),
7.67(dJ=1.8Hz,1H),7.61(ddJ=8.1,1.9Hz,1H),7.57(d,J=8.1Hz,1H),7.51(d,J=1.4Hz,
1H),7.35(d,J=8.1Hz,2H),7.33 - 7.29(m,1H),5.24(s,2H),4.53(s,2H),3.70 - 3.57(m,2H),
3.51 - 3.43(m,2H),3.38(q.]J=8.6,8.2Hz,1H),2.85(q.] =7.5Hz,2H),2.49 - 2.41(m,1H),2.
38(s,3H),2.36 - 2.30(m,1H),2.29(s,3H),1.27(tJ=7.5Hz,3H).>*C NMR (126MHz,Meth

anol—d4) 8 154.34,143.95,138.49,138.17,136.24,135.20,130.78,130.24,129.10,129.01,1
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[0238]

[0239]

[0240]

[0241]

[0242]

[0243]

[0244]

[0245]

54

26.79,125.48,124.11,75.49,55.17,54.38,53.64,27.07,25.36,19.14,14.60,11.39. MS(m/z):[
M+H]"489.20

(B)~1—(4—(1— (@O FE—3— (S ) TR ) £ 30 T D) I I be—3—
RIR (L5 16)

"H NMR (400MHz,Methanol—d4) 8 7.70 - 7.63(m,3H),7.57(dJ=16.3Hz,2H),7.44
(dJ=8.2Hz,2H),5.22(s,2H),3.96(d,] =5.7Hz,2H),3.35(s,2H),3.16—3.12(m,1H),3.05—2.
98(m,2H),2.95 - 2.82(m,2H),2.26(s,3H),2.16(d,J=8.0Hz,2H),1.82—1.80(m,,2H),1.78—
1.75(m,3H),1.58—1.45(m,6H).LC—MS(ESI):m/z:503.1(M+H)".

(B)—1—(4—(1— (PR FE—3— (I D) 20 S0 WA £ 30 V30 IRk ke —3—
RIR W EW7)

'"H NMR (400MHz,Methanol—d4) & 7.70 - 7.63(m,3H),7.57(dJ=16.3Hz,2H),7.44
(dJ=8.2Hz,2H),5.22(s,2H),3.96(d,] = 5.7Hz,2H),3.35(s,2H),3.16—3.12(m,1H),3.05—2.
98(m,2H),2.95 - 2.82(m,2H),2.26(s,3H),2.16(d,J =8.0Hz,2H),1.82—1.80(m,,2H),1.78—
1.75(m,3H),1.58—1.45(m,8H).LC—MS(ESI):m/z:517. 2(M+H)".

(B)—4—((4—(1— (@A E—3- R TR FEHHEH WA L5 T 50 T
58

"H NMR (400MHz,Methanol—d4) & 7.65(d,J=8.1Hz,3H),7.58(t,J = 10.4Hz,1H),7.53
(dJ=8.1Hz,1H),7.41(tJ=10.5Hz,2H),5.21(s,2H),3.88(s,2H),2.91(tJ=11.2Hz,1H),2.7
6(tJ=7.1Hz,2H),2.30 - 2.17(m,5H),1.85—1.75(m,6H),1.61 - 1.29(m,6H).LC—MS(ES
D):m/z:491.2(M+H)".

(B)=3—((4—(1— (@=L E—3— R FEHHEH M E S L5 T EH EHEH I
K- 1- IR AL EH9)

'H NMR (400MHz,Methanol—d4) & 7.77 - 7.32(m,7H),5.21(s,2H),3.91(s,2H),2.91¢s,
1H),2.68(s,1H),2.25(5,3H),2.18—2.15(m,2H),1.88—1.70(m,9H),1.65 - 1.33(m,8H)."C
NMR(151MHz,MeOD) & 182.91,155.03,146.14,136.31,135.59,131.60,128.55,128.47,
128.10,125.97,124.84,124.79,74.73,55.54,49.13,45.59,40.06,34.19,31.24,29.43,26.60,2

5.70,11.40.LC—MS(ESI):m/z:531.2(M+H)".
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[0246]  (B)=3—((4—(1—((4—ACH-3—(EH ) I HIEH I O &) T 2 H NI
(b &EH10)

[0247]  '"H NMR (400MHz,Methanol—d4) 8 7.65(d.J=7.4Hz,3H),7.56(ddJ=24.3,8.1Hz,2
H),7.39(dJ=8.0Hz,2H),5.21(s,2H),3.90(s,2H),2.95—2.90(m,3H),2.44(t] = 6.6Hz,2H),
2.25(s,3H),1.87(dJ=16.6Hz,2H),1.78(dJ=11.1Hz,3H),1.48(ddd.J=33.8,22.3,10.1Hz,
5H).C NMR (151MHz,Methanol—d4) 8 178.44,154.94,146.14,137.98,136.30,135.86,
131.60,128.53,128.10,126.03,124.84,124.79,74.74,51.72,45.19,40.06,35.04,34.18,26.5
9,25.70,11.38. LC—MS(ESI):m/z:478.2(M+H)".

[0248]  (B)—1—(4—(1—(4—FACHE-3— (I T F) W H) L5 —2— 5 50 A4
7R e r N ENERTY i)

O™~ F COOH
‘v

[0249]  HE[EE, 728R40.6%, K5 144.6—144.9°C, 'H NMR (400MHz,CDCly) § 7.7
4—7.27(m,6H),5.26(s,2H),3.97(s,2H),3.80(d.J = 8.2Hz,2H),3.72—3.67(m,3H),2.94—2.90
(m,1H),2.27(s,3H),1.94—1.82(m,2H),1.80—1.75(m,2H),1.56—1.50(m,2H),1.45—1.40(m,
4H).HRMS(ESI)(m/z):[M+H] caled for Cy,H30EN,O,,507.2271; found:507.2270.HP
LC Purity:91.98% retention time:2.26min.

[0250]  (B)~1-Q—R—4—(1—(4— A E-3-CEHE T TR ERDWERD L F UL T
Pi—3-RIR (G124

COOH

[0251] AR, 7=%40.6%, ES: 131.6-131.9°C, "H NMR(400MHz,CD;0D) &
7.91(dJ=1.6Hz,1H),7.69—7.63(m,2H),7.63—7.49(m,2H),7.45(d,J =8.1Hz,1H),5.23(s,
2H),4.08(s,2H),3.87(t,J=8.6Hz,2H),3.75(t,J=8.2Hz,2H),2.93—2.86(m,2H),2.30(s,3H),

1.84—1.80(m,2H),1.77—1.70(m,3H),1.60—1.34(m,5H).”C NMR (151MHz,CD;0D) &
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178.85,154.09,147.89,146.25,138.90,131.73,129.72,129.46,128.84,128.53,128.16,127.3
3,124.97,121.07,112.36,90.94,74.97,61.53,58.01,40.07,34.17,26.69,25.70,12.97. HR MS
(ESD)(m/z):[M+H] caled for CyH3BrFsN,03,567.1470; found:567.1473.HPLC Purit
y:90.25% ,retention time:2.87min.

(B)= 1= (4= (1~ (PO E-3- (R R T ) RS L5 2-FAT R
IR T -3 ARBRAL 8 IS

EDVO‘N/ COOH
‘v

AR, 773840.6%, 1M 155.1-155.6°C, 'H NMR(400MHz,CD;0D) §
7.64(d,J=5.9Hz,1H),7.59—7.42(m,4H),7.37—7.29(m,1H),5.20(s,2H),4.05(s,2H),3.91(t,J
=8.9Hz,2H),3.77(ddJ=17.0,8.5Hz,2H),3.60(dd,J=14.1,7.1Hz,1H),2.91(tJ =11.3Hz,
1H),2.39(s,3H),2.23(5,3H),1.88—1.80(m,2H),1.79—1.70(m,3H),1.46—1.39(m,5H).”C N
MR (151MHz,CD;OD) § 178.49,154.91,146.15,138.90,136.99,136.37,131.61,128.89,1
28.52,128.11,127.91,127.31,124.88,124.80(q,J =273.5Hz),123.68,74.75,57.59,40.05,35.
70,34.18,34.13,26.59,25.70,17.99,16.97,11.38. HRMS(EST)(m/z):[M~+H]+calcd for Css
H;;F;N,05,503.2522; found:503.2523.HPLC Purity:94.29 % ,retention time:2.57min.

(B)—1—(@4—(1—(4—HCEE-3- (R ) W) 20 W Edh L4 —2- A 5
AT —3—RRAL & W27 S

FaC 0. N/ OMe COOH
N7

FEEE, Fo2840.6%, 5 145.2-145.6°C, 'H NMR (400MHz,CD;0D) 8 7.
66(s,1H),7.64—7.49(m,3H),7.25(tJ =8.7Hz,2H),5.21(s,2H),3.84(s,3H),3.70(s,2H),3.59
(dJ=8.2Hz,2H),3.52(t]=8.0Hz,1H),3.42(t]=8.2Hz,2H),2.91(dJ=10.6Hz,1 H),2.23
(s,3H),1.92—1.83(m,2H),1.79—1.87(m,3H),1.63—1.48(m,5H).°C NMR (151MHz,CD;

OD) § 175.87,157.76,154.59,146.26,139.82,138.93,136.16,131.75,128.55,127.30,127.0
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1,124.98,124.80(q.J=273.5Hz),119.36,118.66,107.91,74.92,60.20,57.19,54.77,40.06,3
4.72,34.18,26.58,25.69,11.39. HRMS(ESI)(m/z):[M+H] calcd for CosHF3N»04,519.2
471; found:519.2473.HPLC Purity:96.28 % ,retention time:1.27min.

(B)—1—(4—(1— (4= EE—3— (o AR 50 A0 M ) O —2— (= D)
TEDEIIN | 3 RIR AL BN 9 RIS

AR, F2%40.6%, HS: 135.6—-138.9°C, 'H NMR (400MHz,CD;0D) § 7.
98(s,1H),7.88(dJ=8.1Hz,1H),7.69—7.51(m,4H),5.24(s,2H),3.96(s,2H),3.73(t] = 8.3Hz,
2H),3.53(tJ=8.0Hz,2H),3.29—3.19(m,1H),2.92(tJ=11.3Hz,1H),1.86—1.80(m,2H), 1.
78—1.70(m,3H),1.62—1.35(m,5H).”C NMR (151MHz,CD;0D) 8 178.45,153.61,146.
30,138.92,135.99,135.83,131.79,129.85,129.41,128.52,128.15,127.29,125.06,124.77(q.]
=273.5Hz),124.22(q] =273.6Hz),123.02,75.08,58.10,57.75,40.06,36.07,34.17,26.59,2
5.70,11.05.LC—MS(ESI):m/z:557.2(M+H)*. HRMS(ESI)(m/z):[M+H]*calcd for CusHs
0FeN203,557.2239; found:557.2237. HPLC Purity:97.16 % ,retention time:2.56min.

(B)— 1= (=1 = (1,1 A -4 B E )R L) —2- LA FERIA T )
=3 E20) 1S,

COOH

AR, 7=340.6%, K5 120.3-121.9°C, 'H NMR (400MHz,CD;0D) &
7.64—7.53(m,4H),7.49—7.39(m,6H),7.36—7.23(m,2H),5 24(s,2H),3.76(s,2H),3.67—3.58
(m,2H),3.42(t]=8.1Hz,2H),3.29—3.15(m,1H),2.72(q.) =7.5Hz,2H),2.23(s,3H),1.22(t.]
=7.5Hz,3H).”C NMR (151MHz,CD;0D) 8 179.26,155.07,142.50,140.80,140.59,137.

27,135.67,135.39,129.45,128.52,128.44,128.33,126.93,126.58,126.55,126.52,126.50,12
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5.94,123.39,75.38,58.84,57.94,36.49,25.11,14.23,11.55. LC—MS(ESI):m/z:443.2(M+H)
" HRMS(ESD(m/z):[M+H]*calcd for C,sH30N,03,443.2335; found:443.2337.HPLC P
urity:98.03 % ,retention time:1.30min.

(B)— 1= (4= (1~ (- RE-3-(CH R T ) I EE L5 2- LA R
T —3-BIRAL BN TG

COOH

Beallk, reE302%, i 131.7-133.2°C, 'H NMR(400MHz,CD;0D) § 7.
64(s,1H),7.53(dtJ=9.8,5.1Hz,4H),7.38(tJ=11.5Hz,1H),5.22(s,2H),4.25 (s, 2H),4.02(d,
J=8.3Hz,4H),3.43—3.33(m,1H),2.75(dd.J=15.0,7.5Hz,2H),2.29—-2.14(s,3H),2.03(m,2
H),1.93—1.81(m,2H),1.78—1.57(m,4H),1.20(t] =7.1Hz,3H).*C NMR (151 MHz,CD;
OD) § 177.79,154.79,145.36,143.28,137.08,136.13,131.80,130.92,129.27,127.96,127.8
0(qJ=28.7Hz),126.46,124.78(q.) =273.5Hz),124.76,123.84,74.79,57.14,40.91,35.57 2
5.62,25.20,14.36,11.42. HRMS(ESI)(m/z):[M+H] " caled for CosH33FiN,O5,503.2522;
ound:503.2523 HPLC Purity:96.46 % retention time:2.28min.

(B)—1—(4—(1— (4O B3R )W AN OB —2- CEE A RA T
bi—3— KRR (b S ¥n24) 45

O J\@5/ COOH

WA EER, rEE33.3%, B 135.8-136.3°C, 'H NMR(400MHz,CD;OD) &

7.53(s,1H),7.47(dd,J=8.0,1.5Hz,1H),7.30(d,J=8.1Hz,1H),7.15(d.J=8.5Hz,3H),5.11s,
2H),4.00(s,2H),3.84(t,J=8.8Hz,2H),3.69(t.J =8.4Hz,2H),3.30—3.22(m,1H),2.82—2.60
(m,3H),2.29(s,3H),2.20(s,3H),1.83—1.80(m,2H),1.76—1.72(m,3H),1.48—1.29(m,5H), 1.

21(t,J=7.8Hz,3H).”C NMR (151 MHz,CD;0OD) 8 178.12,154.47,145.22,142.85,136.5
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4,134.88,134.61,133.03,129.89,128.89,126.20,125.88,124.96,123.61,75.80,57.62,57.34,
39.83,35.88,33.49,26.85,26.03,25.14,18.10,14.33,11.49. HR MS(ESI)(m/z):[M+H] calc
d for CyH3sN»03,463.2961; found:463.2962.HPLC Purity:98.19% ,retention time:2.3
9min.

(B)—3—((4—(1—((4—FA L FE—3— (R ) TR E ORI £ &) —2- LA )
S IR (L E125)

COOH

'H NMR (400MHz,CD;0D) 8 7.65(s,1H),7.58(ddJ=11.7,7.9Hz,2H),7.51(tJ=9.5H
2,2H),7.46 - 7.35(m,1H),5.21(s,2H),4.19(s,2H),3.18(tJ=6.3Hz,2H),3.07(tJ=6.4Hz,1
H),2.91(tJ=11.3Hz,1H),2.78(qJ =7.5Hz,2H),2.51(t]=6.3Hz,2H),2.24(s,3H),1.83—1.
80(m,2H),1.77—1.70(m,3H),1.59 - 1.33(m,5H).C NMR (151MHz,CD;OD) & 177.24,
154.83,146.18,143.23,137.30,136.22,131.68,131.45,129.89,128.13,127.19,127.00,126..4
3,124.96,124.91,123.96,74.81,44.84,40.06,34.19,33.03,32.12,26.59,25.70,25.07,14.37,1
1.42.LC—MS(ESI):m/z:505.2(M+H)".

(B)—1-@-(1— (4 B -3 (R HE) T SR 2t O —2- CHE )
ML —3— R (Hh 7 26)

, NQ/
o N\
CFs

"H NMR (400MHz,CD;0D) & 7.65(s,1H),7.59(d.J=7.2Hz,2H),7.53(d,J=7.5Hz,2

COOH

H),7.45(d,J=8.1Hz,1H),5.22(s,2H),4.33(5,2H),3.40—3.42(m,1H),3.38 - 3.32(m,1H),3.
25(tJ=6.9Hz,2H),3.11 - 3.00(m,1H),2.91(tJ=11.3Hz,1H),2.80(q,J =7.5Hz,2H),2.24
(s,3H),1.85(dJ=11.7Hz,2H),1.77(dJ=11.9Hz,3H),1.59 - 1.50(m,2H),1.46 - 1.31(m,3

H),1.27(tJ=7.1Hz,3H).”C NMR (151MHz,CD;OD) & 178.42,154.79,146.19,143.65,1
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37.44,136.23,131.68,130.98,130.40,128.13,127.20,127.01,126.59,125.71,124.95,124.91,
123.91,74.82,56.80,54.66,53.60,43.92,40.06,34.18,26.59,25.69,25.21,14.51,11.39.LC—
MS(ESD:m/z:531.3(M+H)".
(B)—1-Q~CE—4—(1— (@~ HE~[1,1'- IR —4— ) D) &) ) B AR
T hi-3- R &2 4

COOH

Ha R, F=%40.6%, 5 154.2—-154.8°C. 'H NMR (400MHz,CD;0D) § 7.
55(s,1H),7.49(d,J=8.0Hz,1H),7.38(tJ="7.3Hz,2H),7.34—7.23(m,6H),7.15(d J=7.7Hz,
1H),5.17(s,2H),4.00(s,2H),3.84(tJ=8.7Hz,2H),3.69(t] = 8.3Hz,2H),3.27—3.20(m, 1 H),
2.74(q,)=7.5Hz,2H),2.24(s,3H),2.23(s,3H),1.21(q,] = 7.5Hz,3H).”C NMR (151MHz,
CD;0D) 8 178.15,154.69,142.88,141.76,141.46,137.05,136.48,134.91,133.09,129.85,1
29.32,128.92,128.79,127.78,126.51,126.21,125.39,123.63,75.61,57.61,57.33,35.89,25.1
5,19.26,14.34,11.52. HRMS(ESI) (m/z):[M+H] *calcd for CooHz,N,O0;3,457.2492; foun
d:457.2493 HPLC Purity:91.98 % ,retention time:2.30min.

(B)—1-2-LH—4-1—(QC—(EH PR —[1,1- R —4—5) FE 258 O 5
FHAER T bi—3—RIR A & H21) 45

A, 77%40.6%, . 155.5-155.9°C, 'H NMR(400MHz,CD;0D) & 7.
69(dJ=12.3Hz,1H),7.56(tJ=8.1Hz,1H),7.49(s,1H),7.42(d,J = 8.0Hz,1H),7.26(dd J =
5.3,2.9Hz,4H),7.22(dJ=7.8Hz,1H),7.19—7.13(m,2H),5.21 (s, 2H),4.11(s,2H),3.93(tJ=
9.1Hz,2H),3.83(tJ =8.4Hz,2H),3.29—3.22(m,1H),2.66(q.J =7.5Hz,2H),2.16(s,3H),1.1

2(tJ=7.5Hz,3H).”*C NMR (151MHz,CD;0D) & 177.22,155.11,143.30,140.77,139.59,
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138.22,136.91,132.05,131.31,130.97,129.29,128.64,127.87(q,J =29.8Hz),127.46,127.3
7,126.45,125.32,124.23(q,] =273.8Hz),123.86,74.64,57.34,55.98,35.39,25.18,14.40,11.
50.HRMS(ESD)(m/z):[M+H] calcd for CaHaF3sN>03,511.2209; found:511.2211.HPL
C Purity:97.71 % ,retention time:1.56min.

(B)=1-Q2-CEA4- (1= (G- I B )M 2D LB R EH FURIA T 4 -3
— IR F I 3) IS,

WHEOIRIR, 72%60.0% . 'H NMR (400MHz,CD;0D) § 7.71(s,1H),7.67(dJ=7.4
Hz,1H),7.62—7.51(m,3H),7.47(ddJ=8.0,1.6Hz,1H),7.31(d.J=8.0Hz,1H),5.28(s,2H),3.
98(s,2H),3.83(tJ=8.8Hz,2H),3.67(tJ=8.4Hz,2H),3.28(dd,J=15.2,6.9Hz,1H),2.73(q.]
=7.5Hz,2H),2.26(s,3H),1.21(tJ=7.5Hz,3H).”C NMR (151MHz,CD,0D) & 178.20,1
55.32,142.88,139.73,136.16,133.52,131.41,130.23(q.J =32.0Hz),128.87,128.82,126.17,
124.32,124.31(q.J=272.0Hz),124.06,123.61,74.70,57.68,35.94,25.11,14.28,11.47. HR
MS(ESI)(m/z):[M+H]"caled for Co3sHasF3N,05,435.1896; found:435.1897.HPLC Purit
y:99.79% ,retention time:1.17min.

B)—1-2-CH—4— 1~ (@ FE-3-ER AR TR MR D EEIR T
3R E1HE;

D\/ COOH

WAL, 77E21.3%, 'H NMR(A00MHz,CD;0D) § 7.67(s,1H),7.57(s,1H),7.
52(tJ=7.9Hz,2H),7.35(dd J=12.5,8.1Hz,2H),5.22(s,2H),4.22(s,2H),3.97(dd J=22.5,8.
5Hz,4H),3.40—3.33(m,1H),2.76(q.J =7.5Hz,2H),2.47(s,3H),2.25(5,3H),1.22(t J=7.5H
z,3H).”’C NMR (151MHz,CD;0D) & 177.72,155.00,143.07,136.62,136.50,135.81,132.
36,131.84,131.45,129.07,128.29(q.) = 30.2Hz),126.30,125.10,124.70(q) =273.3Hz),12

3.70,74.70,57.55,56.78,35.67,25.12,17.72,14.32,11.40. HRMS(ESI)(m/z):[M~+H] " calcd
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for CoyH»F3N»03,449.2052; found:449.2050.HPLC Purity:99.32% ,retention time:1.3
5min.

(B)—1-Q~LHE—4-(1~ (G2 EHED MR (IR | -3 R
W52

AR, 77325.9%, M 131.5-131.7°C, 'H NMR@00MHz,CD;OD) 8 7.
89—-7.79(m,4H),7.61—7.51(m,2H),7.52—7.41(m,3H),7.35—7.18(m,1H),5.40(s,2H),3.95
(s,2H),3.80(t,J=8.6Hz,2H),3.61(dtJ=10.7,5.9Hz,2H),3.29-3.22(m,1H),2.77—2.59(m,
2H),2.27(s,3H),1.25—1.14(m,3H).”C NMR (151MHz,CD,OD) & 177.73,154.96,142.8
1,136.31,135.65,133.40,133.14,128.83,127.62,127.55,127.29,126.58,126.18,125.78,125.
74,125.59,123.60,75.84,57.73,36.00,25.11,14.28,11.53. HRMS(ESI)(m/z):[M+H] "calc
d for CysH,sN»05,417.2179; found:417.2179.HPLC Purity:98.77 % ,retention time:1.2
4min.

B)-1-2-LHE-4-1-(((5,6,7,8- A2 E) HEIH &5 L3 T A
T -3 ARIR AL 5 1123) S5

BEER, 7PER102%, A 135.3-138.9°C, '"H NMR (400MHz,CD;0D) 8 7.

o)
e

50(s,1H),7.44(dd,J=8.0,1.5Hz,1H),7.28(d,J=8.0Hz,1H),7.13—7.05(m,2H),7.00(d,] =
7.7Hz,1H),5.09(s,2H),3.83(s,2H),3.70(tJ=8.3Hz,2H),3.51(t]=8.2Hz,2H),3.24(dd,J =
16.6,8.3Hz,1H),2.78—2.71(m,6H),2.20(s,3H),1.80—1.70(m,4H),1.23(t,] =7.5Hz,3H)."
C NMR(151MHz,CD;0D) & 178.90,154.68,142.58,136.56,136.32,136.01,134.99,134.
56,128.69,128.62,128.61,126.00,125.26,123.45,75.81,58.35,57.83,36.29,29.01,28.78,2
5.11,23.06,14.25,11.51. HRMS(ESI)(m/z):[M+H] calcd for CyH3,N»03,421.2492; fo

und: 421.2492 HPLC Purity:98.54 % ,retention time:1.48min.
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[0281]

[0282]

[0283]

63

(B)— 1= (4= (1~ (B4R A A WD )M EED L5 —2- LA VI FAA
ThE-3- AR AL ) Sy

D\/ COOH

BRI, FEER52.3%, S 112.6-112.9°C, "H NMR (400MHz,CD,;0D)
§ 7.64(dJ=6.7Hz,2H),7.56(s,1H),7.50(dd.J=8.0,1.6Hz,1H),7.33(dJ=8.1Hz,1H),7.1
6(dJ=9.4Hz,1H),5.14(s, 2H),4.78—4.73(m,1H),4.18(s,2H),3.99(tJ=9.3Hz,2H),3.90(t]
=8.6Hz,2H),3.40—3.33(m,1H),2.76(q.J =7.5Hz,2H),2.23(s,3H),1.38(s,3H),1.37(s,3H),
1.23(tJ=7.5Hz,3H).*C NMR (151MHz,CD,;0D) & 177.23,159.53,154.92,143.23,136.
96,134.67,133.44,131.00,129.23,126.42,123.80,116.06,113.66,101.88,74.22,71.68,57.4
9,56.20,35.40,25.12,20.71,14.38,11.39. HRMS(ESI) (m/z):[M+H]*calcd for CysHs N0,
,450.2396; found:450.2395.HPLC Purity:96.46 % ,retention time:1.02min.

(B)—1-Q2~LE—4-1— (- HFE-1, 1R -4 HE D TR L5 w2t
IE—3—RIR (Y A 28) 45

J«C?

IR AEER, FRER301%, HEd: 144.3-146.4°C, 'H NMR (600MHz,CD;OD)

Q»COOH

3 7.62(s,1H),7.55(dd,J=8.0,1.6Hz,1H),7.47(ddJ=14.4,6.3Hz,1H),7.41—7.35(m,2H),
7.33—7.28(m,2H),7.26(dd,J =5.0,3.2Hz,3H),7.14(dJ=7.7Hz,1H),5.20(s,2H),4.29(s,2
H),3.47—3.35(m,1H),3.34—3.30(m,2H),3.24(tJ="7.1Hz,2H),3.03—3.09(m,1H),2.80(q.J
=7.5Hz,2H),2.31—2.27(m,1H),2.25(s,3H),2.22(s,3H),1.20(t.J=7.1Hz,3H)."*C NMR (1
51MHz,CD;0D) § 178.58,154.38,143.61,141.73,141.47,137.53,137.03,134.92,130.99,
130.41,129.86,129.34,128.79,127.79,126.57,126.52,125.40,123.90,75.69,56.76,54.66,5
3.58,43.99,27.89,25.26,19.27,14.57,11.48. HRMS(ESI)(m/z):[M+H] " calcd for CsHzN

505,471.2648; found:471.2647 HPLC Purity:96.16 % ,retention time:1.66min.
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[0284]

[0285]

[0286]

[0287]
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(RB)—1-Q=LE—4—-(1—(Q— &1, 1R —4—2) FEh) D L5 T+ )
Ik E —3— IR (ML S H29) 9 2

‘yr@”

EaER, 772%14.9%, B5H: 149.6-150.6°C, 'H NMR (400MHz,CD;0D) & 7.

Q“? \COOH

60(s,1H),7.54(d,J=8.0Hz,1H),7.45(d,J =8.0Hz,1H),7.38(t J=7.3Hz,2H),7.34—7.18(m,
5H),7.14(d,J="7.7Hz,1H),5.20(s,2H),4.26(s,2H),3.42—3.29(m,3H),3.20(t,] = 7.1Hz,2H),
3.09—2.97(m,1H),2.79(q,J =7.5Hz,2H),2.30—2.27(m,1H),2.24(s,3H),2.22(s,3H),1.22(t,J
=7.5Hz,3H).”C NMR (151MHz,CD;0D) & 178.63,154.39,143.55,141.74,141.47,137.
42,137.04,134.92,131.32,130.35,129.85,129.33,128.79,127.78,126.53,126.51,125.39,12
3.85,75.68,56.79,54.73,53.59,44.01,27.89,25.24,19.26,14.55,11.47. HR MS(ESI) (m/z):[
M-+H] caled for CsH3N»203,471.2648; found:471.2650.HPLC Purity:97.51 % ,retenti
on time:1.45min.

(S.E)—1-2~ 41—~ - [1,1- R 43 R &5 O 5 )
ML —3—RER (ML EH30) U 45

OlCOOH

S

AR, F2331.8%, . 145.6—-148.9°C, 'H NMR(400MHz,CD;0D) &
7.57(s,1H),7.51(dJ=8.0Hz,1H),7.44—7.35(m,3H),7.33—7.26(m,5H),7.17(dJ=7.7Hz,1
H),5.20(s,2H),4.02(s,2H),3.19(tJ=8.6Hz,1H),3.11-3.00(m,3H),2.90(dd J=17.2,7.9H
z,1H),2.79(q.J=7.5Hz,2H),2.26(s,3H),2.24(s,3H),2.15(dd J=14.6,7.3Hz,2H),1.23(t ] =
7.5Hz,3H).”"C NMR (151MHz,CD;0D) & 179.95,154.70,143.25,141.79,141.48,137.0
8,136.62,134.91,130.01,129.84,129.31,128.79,127.77,126.49,126.28,125.37,123.57,75.6

0,57.40,55.54,53.76,44.56,28.06,25.20,19.22,14.48,11.50. HRMS(ESI)(m/z):[M+H] ca
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[0289]

[0290]

[0291]

65

led for C30H34N»03,471.2648; found:471.2650. HPLC Purity:98.16 % ,retention time:1.

52min.
(E)—3—(Q—LFE—4—(1—(—HE—[1,1"-BER]—4—F) FHE ) T &5 43D 73
) N el (b S 3 1) IR &5

iy,

EaER, 772022.4%, 15H: 149.6-149.8°C, 'H NMR (400MHz,CD;0D) & 7.

N~”™COOH

66(s,1H),7.60(dJ=8.1Hz,1H),7.43(dd J=17.6,7.9Hz,3H),7.36—7.28(m,5H),7.19(dJ =
7.7Hz,1H),5.24(s,2H),4.28(s,2H),3.25(tJ=6.2Hz,2H),2.83(q.J = 7.5Hz,2H),2.60—2.47
(m,2H),2.28(s,3H),2.25(s,3H),1.29(t,J]=7.5Hz,3H).”C NMR (151MHz,CD;0D) & 17
6.80,154.30,143.38,141.76,141.51,137.84,137.02,134.93,130.29,130.06,129.85,129.31,1
28.78,127.78,126.55,126.52,125.39,124.05,75.71,44.64,31.36,25.08,21.94,19.22,14.38,
11.40.HRMS(ESI)(m/z):[M+H]*caled for CpsHaN,03,445.2491; found:445.2490.HP
LC Purity:99.29% retention time:1.24min.

(B)—4—(2~LH—4-(1—(@— FFEA[1,1- IR 43 FED R L)1)
A TR EY32) R4

A0 7
NJ\(jiH
N
\,/\

COOH
A, F=%13.2%, S 133.3-136.3°C, '"H NMR (400MHz,CD,0D) &
7.63(s,1H),7.58(dJ=8.1Hz,1H),7.49—7.36(m,3H),7.36—7.28(m,5H),7.17(dJ=7.7Hz,1
H),5.21(s,2H),4.21(s,2H),3.15(tJ = 6.2Hz,2H),2.79(q.] = 7.5Hz,2H),2.45—2.37(m,2H),
2.26(s,3H),2.24(s,3H),1.90—1.85(m,2H),1.26(tJ=7.5Hz,3H).>C NMR (151MHz,CD;
OD) 8 176.86,154.32,143.24,141.77,141.51,137.67,137.04,134.93,130.46,129.84,129.8

0,129.31,128.78,127.78,126.52,126.48,125.38,124.04,75.70,35.68,25.21,21.93,21.44,1
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9.22.14.36,11.40.HRMS(ESID) (m/z):[M+H] " calcd for C»0H3:N»03,459.2648; found:45

9.2647.HPLC Purity:98.69 % ,retention time:1.34min.

[0292]  (B)—1—(2—LH—4—(1—(—FFE-[1,1- R —4—55) FEEH AL L5 DTk
e —3—RIRAL S W33 RIS

“*Qi@

[0293] AR, FoE15.3% ., 'H NMR@00MHz,CD;OD) 8 7.61(,1H),7.56(d,J=8.

COGCH

0Hz,1H),7.50—7.37(m,3H),7.36—7.28(m,5H),7.22—7.09(m,1H),5.23(s,2H),4.12(s,2H),
3.22—2.88(m,4H),2.83(q.J=7.5Hz,2H),2.61(s,1H),2.27(s,3H),2.25(s,3H),1.79—1.70(m,
4H),1.31-1.19(m,3H).”C NMR (151MHz,CD,0D) 8 178.19,154.48,143.99,141.75,14
1.48,137.42,137.05,134.92,130.86,129.85,129.32,128.81,128.79,128.77,127.79,126 .51,
125.39,123.77,75.67,57.43,55.07,52.96,25.22,22.28,19.25,14.48,11.48. HRMS(ESI) (m/
z):[M+H] caled for C5;H36N,05,485.2804; found:485.2802.HPLC Purity:97.56 % ,rete
ntion time:1.42min.
[0294] (S, B)—1-Q—LF—4—(1— (@ -2~ FE-[1,1'- R —4—50) eI &

5 WD IS AL -3 ARIR (L 530 S

3,
hooor

[0295]  REE[EA, Fo%11.3%. 'H NMR(600MHz,CD;OD) 8 7.64(dJ=1.9Hz,1H),7.
58(ddJ=8.1,1.9Hz,1H),7.47(dJ=8.1Hz,1H),7.33—7.25(m,4H),7.19—7.10(m,3H) 5.2
2(s,2H),4.42—4.34(m,2H),3.53—3.47(m,1H),3.38—3.32(m,2H),3.29—3.24(m,1H),3.12—
3.04(m,1H),2.82(qJ =7.5Hz,2H),2.32(dtJ=14.2,7.9Hz,1H),2.27(s,3H),2.24(s,3H),2.23
—2.18(m,1H),1.26(tJ=7.5Hz,3H).2C NMR (151MHz,CD,0D) & 177.91,162.81,161.1

9,154.29,143.70,140.39,137.84,137.27,135.04,130.62,130.56,130.44,129.88,129.37,114.
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54,114.40,75.64,56.64,54.50,53.58,43.83,27.74,25.22,19.19,14.54,11.38. MS(ESI) (m1/z):

[M+H]*489.25.
[0296]  (S,B)—1—(2—LFE—4—(1—(C—F—[1,1'-BA] —4—3b) FI ) M) £ 55 5D
Wb —3— IR (L 5 H35) S A

F
(o
N (s)
N/ ICOOH

[0297] HEAEE, F7218.7% . "H NMR(600MHz,CD;0OD) 8 7.63(s,1H),7.57(d.J=6.

1Hz,1H),7.52(dJ =8.0Hz,2H),7.48 - 7.40(m,4H),7.35(t]=7.4Hz,1H),7.28(d ] =9.4H
2,1H),7.22(dJ=11.5Hz,1H),5.26(s,2H),4.33(dJ=4.1Hz,2H),3.46(ddJ=11.1,5.8Hz,1
H),3.34(dJ=11.2Hz,2H),3.25(t]=9.0Hz,1H),3.07(dddJ=14.5,8.6,5.8Hz,1H),2.81(q,
J=7.5Hz,2H),2.29(s,4H),2.22(dq, =13.0,6.4Hz,1H),1.24(t] =7.5Hz,3H)."C NMR(1
51MHz,CD;OD) § 178.47,159.53,154.78,143.69,135.54,130.42,130.38,128.61,128.58,
128.09,127.35,126.66,123.95,123.69,123.66,115.10,114.94,74.70,56.65,54.60,53.63,43.
70,27.76,25.22,14.52,11.42.MS(ESI) (m/z):[M+H] "475.30.

[0298]  (S,B)—1—(Q2—LHE—4—(1—((4— (WM —3—55) —3— AL SR L= D £ )+
FHUE bt -3— R AL G 36 IS

O&@\/
O N/ (
N h

S,
’)'COOH

[0299]  IREEAER, Fo%21.2%, '"H NMR(600MHz,CD;0D) 8 7.61(ddJ=13.5,1.8Hz,
2H),7.56 - 7.53(m,2H),7.47(d.J=8.1Hz,1H),7.30(dJ=7.8Hz,1H),7.27 (s, 1H),7.23(dd,
J=7.8,1.8Hz,1H),6.62(dJ=1.9Hz,1H),5.18(s,2H),4.44 - 4.28(m,2H),3.52(ddJ=11.3,
5.7Hz,1H),3.40 - 3.36(m,1H),3.35 - 3.32(m,1H),3.27(dtJ=11.1,7.4Hz,1H),3.08(ddd,
J=14.4,8.8,5.7Hz,1H),2.80(q.J=7.5Hz,2H),2.36(s,3H),2.30(dtJ=15.6,7.0Hz,1H) 2.2
4(s,3H),2.22(dd,J=13.5,6.2Hz,1H),1.23(tJ=7.5Hz,3H).”"C NMR (151MHz,CD,0D)

8 177.76,154.25,143.72,142.57,139.97,137.86,136.85,135.34,131.69,130.51,130.15,12
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8.74,126.66,125.53,123.98,110.90,75.65,56.45,54.32,53.53,43.55,27.70,25.24,20.03,14.
56,11.41.

[0300]  (S,B)=1-(Q—CLF—4—(1— (G~ —4-(HIE —4—H) ") JE) WA L)+
FMt b —3—ARIRAL 5137 IS

o)

5,
FicooH

[0301]  REMGEA, F°3%19.2% ., 'H NMR(600MHz,CD,0D) 8 8.56(d,J=6.2Hz,2H),7.6
3(s,1H),7.56(dJ=8.1Hz,1H),7.47(d.J=8.1Hz,1H),7.40(d J = 6.2Hz,2H),7.37(s,1H),7.3
4(dJ=7.8Hz,1H),7.22(d J="7.8Hz,1H),5.24(s,2H),4.42 ~ 4.33(m,2H),3.50(dd J=11.2,
5.7Hz,1H),3.38(dJ=7.8Hz,1H),3.34(s,1H),3.30 ~ 3.24(m,1H),3.11 - 3.04(m,1H),2.81
(aJ=7.5Hz,2H),2.32(ddJ=15.2,7.1Hz,1H),2.28(s,3H),2.27(s,3H),2.22(dt ] = 13.6,6.7
Hz,1H),1.24(tJ=7.5Hz,3H).”C NMR (151MHz,CD;0D) & 177.89,154.44,150.81,14
8.56,143.72,138.78,138.11,137.73,134.81,130.48,130.13,128.98,126.66,125.69,124.62,1
23.97,75.40,56.56,54.41,53.57,43.62,27.73,25.20,19.02,14.56,11.38.

[0302]  (SE)~1-Q~LH—4—(1— (3~ FHE—4— (g — 555 5 ) & L)
FOMLIESE—3—FRIR (L S Hn38) I E5 L

N
O]
O \s)
N ICOCH

[0303]  EAEE, F7%19.7%, 'H NMR(600MHz,CD;0OD) 8 9.14(s,1H),8.78(s,2H),7.
62(dJ=1.9Hz,1H),7.56(ddJ=8.1,1.9Hz,1H),7.47(dJ=8.1Hz,1H),7.40(dJ=1.7Hz,1
H),7.37(dd,J=7.8,1.8Hz,1H),7.26(dJ=7.8Hz,1H),5.24(s,2H),4.42 — 4.32(m,2H),3.49
(ddJ=11.2,5.8Hz,1H),3.38 - 3.32(m,2H),3.27(dtJ=10.8,7.3Hz,1H),3.08(ddd J=14.4,
8.7,5.8Hz,1H),2.81(q.J=7.5Hz,2H),2.35 - 2.31(m,1H),2.29(s,3H),2.27(s,3H),2.25 - 2.

19(m,1H),1.24(t,J=7.5Hz,3H).”C NMR (151MHz,CD;0D) § 178.06,156.57,156.36,1
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54.49,143.72,139.33,137.69,135.64,135.61,133.41,130.46,130.18,129.63,126.65,125.90,
123.96,75.31,56.55,54.46,53.59,43.61,27.73,25.24,18.95,14.55,11.39.

[0304]  (S.E)~1-2~CHE—4=(1—((4— (1= ] F)—1H- M —4—F)—3— R ED S )
ML) ) K ED MK —3—RIR (L & 139) 4544

Y
N

@’COOH

[0305]  REARER, F2%31.1%, '"H NMR(@600MHz,CD;0D) § 7.85(dJ=0.8Hz,1H),7
65 - 7.61(m,2H),7.56(dd,J=8.1,1.9Hz,1H),7.45(dJ=8.1Hz,1H),7.33(dJ=7.8Hz,1H),
7.29 - 7.26(m,1H),7.23(dd,J=7.8,1.8Hz,1H),5.18(s,2H),4.39 - 4.31(m,2H),3.47(ddJ=
11.1,5.8Hz,1H),3.33(dd J=10.8,6.1Hz,2H),3.25(dJ=10.3Hz,1H),3.07(ddd J=14.7,8
8,5.9Hz,1H),2.80(q.J =7.5Hz,2H),2.39(s,3H),2.33 - 2.26(m,1H),2.25(s,3H),2.24 - 2.1
9(m,1H),1.62(s,9H),1.24(tJ=7.5Hz,3H).”C NMR (151MHz,CD;0D) 8 178.15,154.2
5,143.67,137.80,137.77,136.36,134.87,131.84,130.41,130.20,128.69,126.65,125.63,125.
41,123.95,121.12,75.70,58.41,56.64,54.55,53.60,43.65,28.66,27.75,25.19,20.06,14.54,1
1.39.MS(ESD)(m/z):[M+H]*517.30.

[0306]  (S,B)~1-Q2~LF—4—(1—(3—HEH—4—(1 - A - 1H- kM —4—F0) 5 S ) 2
) LTRSS —3— R (L G 140) IS5

\
N
Q. =
N (s)
N/ ICOOH

[0307]  KEAEE, F72%29.5%, 'H NMR(600MHz,CD;0OD) 8 7.74(s,1H),7.62(dJ=1.
9Hz,1H),7.61 - 7.60(m,1H),7.56(ddJ=8.1,1.9Hz,1H),7.45(d.J=8.1Hz,1H),7.32(dJ=
7.8Hz,1H),7.28(dJ=1.8Hz,1H),7.22(dd,J=7.9,1.8Hz,1H),5.18(s,2H),4.41 - 4.32(m,2

H),3.93(s,3H),3.49(dd,J=11.2,5.8Hz,1H),3.35(dd,J=11.2,7.0Hz,2H),3.26 (dt,] = 10.8,
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7.3Hz,1H),3.12 - 3.02(m,1H),2.80(q.J="7.5Hz,2H),2.38(s,3H),2.30(ddd J=15.7,8.4,6 .2
Hz,1H),2.25(s,3H),2.24 - 2.18(m,1H),1.24(tJ=7.5Hz,3H)."C NMR (151MHz,CD;0O
D) 8 177.95,154.26,143.69,138.10,137.85,136.50,134.86,131.45,130.44,130.23,129.63,
128.60,126.66,125.64,123.96,121.92,75.66,56.60,54.49,53.58,43.61,37.44,27.73,25.22,
20.08,14.53,11.38. MS(ESI)(m/z):[M+H]475.30.

[0308]  (S.B)—1—Q—LH—4—(1—(3— I E—4— (0 —3—F5) I S W ) L)+
Eoitng b —3—RIR A4 ) Sy

Hlcoon

[0309]  REEAEA, F7%R95%, "H NMR(600MHz,CD,0D) 8§ 7.63(dJ=1.9Hz,1H),7.56
(ddJ=8.1,1.9Hz,1H),7.48 ~ 7.46(m,1H),7.43(ddJ=4.9,3.0Hz,1H),7.29 - 7.27(m,1H),
7.27(ddJ=3.0,1.3Hz,1H),7.26 - 7.22(m,2H),7.13(dd,J=5.0,1.3Hz,1H),5.19(s,2H),4.38
(ddJ=6.1,3.1Hz,2H),3.53 - 3.49(m,1H),3.36(dd J=10.8,4.3Hz,2H),3.28(dd,J=10.9,7.
2Hz,1H),3.09(td J=8.6,4.2Hz,1H),2.81 - 2.78(m,2H),2.31(s,4H),2.25(s,3H),2.24 - 2.2
0(m,1H),1.24(tJ=7.5Hz,3H).”C NMR (151MHz,CD,0D) & 178.04,154.24,143.72,14
1.88,137.88,137.04,136.10,135.31,130.50,129.99,129.30,128.45,126.68,125.40,124.71,1
23.99,122.26,75.67,56.42,54.43,53.60,43.54,27.71,25.26,19.58,14.56,11.41.

[0310]  (SB)~1-2~LH—4—(1— (@~ (=3 D —[1,1"- ] —4—20) D) &I &
B TS -3 FRIR (A4 N E5 4G

S-S

[0311] HEAEEE, 77231.8%, "H NMR (600MHz,CD;0D) 8 7.81(,1H),7.66(dJ=7.8

"COOH

Hz,1H),7.63(d,J=1.9Hz,1H),7.56(dd,] =8.0,1.9Hz,1H),7.48(d,J =8.1Hz,1H),7.38(ddJ
=5.1,1.9Hz,3H),7.34(d,J=7.8Hz,1H),7.28(dd,J] = 6.7,2.9Hz,2H),5.32(s,2H),4.41 - 4.3

2(m,2H),3.49(dd,J=11.2,5.8Hz,1H),3.34(tJ=8.1Hz,2H),3.29 - 3.23(m,1H),3.08(ddd,
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J=14.4,8.7,5.9Hz,1H),2.81(qJ=7.5Hz,2H),2.34 - 2.29(m,1H),2.29(s,3H),2.23(ttJ=1
3.5,6.2Hz,1H),1.24(tJ=7.5Hz,3H).”C NMR (151MHz,CD,O0D) 8 179.63,154.93,143.
74,140.81,139.60,138.23,137.55,132.04,130.96,130.48,128.64,128.62,127.45,127.36,12
6.66,125.35,125.31,123.97,74.69,56.58,54.49,53.60,43.68,27.75,25.23,14.52,11.41.MS
(ESD)(m/z):[M+H]*525.25.

(S.E)—1-(2~ L E—4-(1—(G—FHE—4—(1 - R -1 H- M —3 -2 ) S ) I &
B CEY TR -3 RIR (L & 143 451

\
"
Y
o Q.. =
N
L O

WEAER, 772215%, "H NMR(GO0MHz,CD;0D) 8 7.616,1H),7.54(dJ=7.8

S
“"COOH

Hz,1H),7.44(d,J=8.1Hz,1H),7.29(d, J=8.0Hz,1H),7.20(s,1H),7.15(d.J=7.8Hz,1H),6.7
4(s,1H),6.64(s,1H),6.21(s,1H),5.15(s,2H),4.35(tJ=10.7Hz,2H),3.66(s,3H),3.48(dd,J =1
1.3,5.7Hz,1H),3.34(s,2H),3.24(d,J]=9.9Hz,1H),3.07(d,J=8.1Hz,1H),2.79(q.J=7.5Hz,2
H),2.39(s,3H),2.30 - 2.24(m,1H),2.23(s,3H),2.21 (s, 1H),1.23(t,J=7.6Hz,3H).”C NMR
(151MHz,CD;0OD) 8 178.09,154.09,143.65,137.89,135.78,134.80,134.36,130.45,130.2
2,130.11,128.42,126.64,125.44,123.94,123.77,121.28,120.43,108.50,75.92,56.53,54.45,
53.57,43.63,34.81,27.73,25.22,20.45,14.53,11.40. MS(ESD) (m/z):[M+H]|*474.25.

(S.E)—1-Q2~ LA —4—(1—((3— A —4—(1— R — 1 H- DRIR —5— 20 50 S D) I =
5 CF) T -3 RIR (L 5140 5544

N
Yoo
A
O = :

WEAER, 772271%, 'H NMR(600MHz,CD,0D) 8 7.72(s,1H),7.62(s,1H).7.

56(dJ=7.9Hz,1H),7.46(d,J=8.1Hz,1H),7.38(s,1H),7.32(d.J=7.8Hz,1H),7.21(dJ=7.8
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Hz,1H),6.88(s,1H),5.24(s,2H),4.34(d,J =4.2Hz,2H),3.45(s,4H),3.34(s,2H),3.26(s,1H), 3.
07(qJ=6.0Hz,1H),2.81(q,J=7.6Hz,2H),2.27(s,3H),2.23(t,J] = 6.7Hz,2H),2.18(s,3H),1.
24(tJ=7.5Hz,3H).”"C NMR (151 MHz,CD;OD) 8 178.17,154.52,143.68,139.34,138.1
4,137.90,137.62,132.16,130.91,130.41,129.62,128.07,126.63,126.33,125.24,123.94,75 .4

1,56.69,54.56,53.60,43.72,30.75,27.78,25.23,18.73,14.54,11.42. MS(EST) (m/z):[M+H]*

475.25.
S,BE)—1-Q2—LFH—4—(1—(((3,5— _HFF M —4—F) —3— B S AL I 52 55)

CE TEO M-3R (L 545 254

Pt

W AE AR, 7%20.7%, 'H NMR(600MHz,CD;OD) § 7.64(s,1H),7.57(dJ=8.

"COOH

1Hz,1H),7.48(dJ=8.1Hz,1H),7.39(s,1H),7.31(d.J=7.8Hz,1H),7.12(ddJ=7.8,4.1Hz,1
H),5.23(s,2H),4.40(d.J=13.6Hz,2H),3.50(ddJ=11.3,5.8Hz,1H),3.36(q.J =10.0,9.1Hz,
2H),3.30 - 3.25(m,1H),3.12 - 3.05(m,1H),2.82(q.J =7.5Hz,2H),2.31(ddJ=14.6,6.8H
2,1H),2.27(s,3H),2.26 - 2.23(m,1H),2.21(s,3H),2.14(s,3H),2.05(s,3H),1.25(tJ=7.5Hz,3
H).”C NMR (151MHz,CD,0D) 8 178.08,165.70,159.25,154.41,143.72,138.64,137.45,
130.52,130.46,129.72,128.36,126.66,125.58,123.98,115.90,75.51,56.54,54.47,53.59,43.
60,27.73,25.24,18.47,14.55,11.43,9.83,8.99. MS(ESI) (m/z):[M+H] "490.30.

(S.B)—1— (2~ L E—4-(1— (3~ HEAE FEH M) C ) T A I8 47— 3— e

A W46) 145

j@/ J?y O “1COQH

WEAEEIK, 77%50.1% ., 'H NMR(GO0MHz,CD,0OD) § 7.62(dJ=1.9Hz,1H),7.5

5(ddJ=8.1,1.9Hz,1H),7.47(d.J=8.1Hz,1H),7.25 - 7.19(m,2H),7.17(d,J=7.5Hz,1H),7.
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10(dJ=7.5Hz,1H),5.16(s,2H),4.42 - 4.32(m,2H),3.50(dd,J=11.3,5.9Hz,1H),3.38 - 3.3
3(m,2H),3.28(dd.J=10.9,7.5Hz,1H),3.09(ddd,] = 14.6,8.5,5.8Hz,1H),2.81(q.J =7.5Hz,
2H),2.33(s,3H),2.32 - 2.28(m,1H),2.24(s,4H),1.24(tJ=7.5Hz,3H).”"C NMR (151 MHz,
CDsOD) 8 178.42,154.23,143.69,137.94,137.83,137.66,130.47,128.47,128.09,127.88,1
26.65,124.91,123.96,75.94,56.52,54.52,53.64,43.66,27.75,25.25,20.06,14.55,11.40.MS
(EST)(m/z):[M+H]"395.25.

SB)-1-Q-CE—-4-(1-((@, 4-"F—2-PFE-[1,1-HoR—4—5) FER)E
B LA A S —3— IR (P A W4 7) S5

CHg
O O., = ~
N \@)
N COOH

PWEAEA, 77219.0% . '"H NMR(600MHz,CDsOD) § 7.63(s,1H),7.56(dJ=7.9

Hz,1H),7.47(dJ=8.1Hz,1H),7.33(s,1H),7.28(dJ=8.0Hz,1H),7.25(dJ=7.5Hz,1H),7.1
4(dJ=7.9Hz,1H),7.01(tJ=8.8Hz,2H),5.22(s,2H),4.41 - 4.28(m,2H),3.48(ddJ=11.1,
5.7Hz,1H),3.37 - 3.32(m,2H),3.25(q.J =8.0Hz,1H),3.07(t]=7.8Hz,1H),2.80(q.J =7.5
Hz,2H),2.34 - 2.28(m,1H),2.26(s,3H),2.22(d.J =14.8Hz,1H),2.15(s, 3H),1.24(t]=7.5H
2,3H).°C NMR (151MHz,CD;0D) 8§ 177.31,162.53,160.90,159.67,158.03,153.59,142.
87,137.32,136.91,135.57,133.46,131.48,131.44,129.64,129.00,128.62,125.84,124.47,12
3.14,110.15,109.98,102.59,102.42,102.24,74.75,55.85,53.67,52.76,42.92,26.96,24.42,1
7.83,13.73,10.62.MS(ESD)(m/2):[M+H]*507.25.

(S.B)—1-Q2~LF—4-(1— (G~ R4 (I —1 -5 FEH E IO MR L5
FHUE ML -3 RIR AL G 48 IS

G

WEAEIR, 77 17.5% ., 'H NMR(600MHz,CD,0D) 8 7.61(dJ=1.9Hz,1H),7.

54(dd.J=38.0,1.9Hz,1H),7.46(dJ=8.1Hz,1H),7.14(d.J=2.1Hz,1H),7.11(dd,]=8.2,2.2
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Hz,1H),6.87(dJ=8.2Hz,1H),5.08(s,2H),4.36(d.J =8.0Hz,2H),3.50(dd,J=11.2,5.7Hz,1
H),3.38 - 3.32(m,2H),3.26(dt,J=10.9,7.3Hz,1H),3.15 - 3.10(m,4H),3.07(td,]=8.8,4.4
Hz,1H),2.80(q,J=7.5Hz,2H),2.33 - 2.30(m,1H),2.29(s,3H),2.26 — 2.22(m,1H),2.20(s,3
H),1.94 - 1.88(m,4H),1.24(t,J=7.5Hz,3H).*C NMR(151MHz,CD;0D) & 178.01,153.
87,149.09,143.66,137.93,131.74,130.47,129.79,128.56,126.61,126.49,123.93,115.53,75.
99,56.52,54.41,53.55,50.82,43.67,27.75,25.24,24.30,19.25,14.57,11.40.MS(ESI)(m/z):[
M+H]"464.30.
(S.E)—1- (2~ L E~4-(1—((3—FH—4-ORNE — 1) T HE) W E) HH)

SO ET -3 RIR (L G W49 I

CH3
N
O., =

N (s)
D"*COOH

WEAER, 77%19.4% . 'H NMR(G00MHz,CD,0OD) § 7.62(d,J=1.9Hz,1H),7.5

i

5(ddJ=8.1,1.9Hz,1H),7.47(dJ=8.1Hz,1H),7.20(d,J=2.1Hz,1H),7.17(ddJ=8.1,2.1H
z,1H),6.99(d,J=8.1Hz,1H),5.11(s,2H),4.39 - 4.29(m,2H),3.48(dd J=11.1,5.8Hz,1H),
3.37(s,1H),3.35 - 3.31(m,1H),3.29 ~ 3.22(m,1H),3.12 - 3.04(m,1H),2.86 — 2.77(m,6H),
2.32(ddJ=13.2,7.4Hz,1H),2.29(s,3H),2.25(d,J=12.9Hz,1H),2.23(s,3H),1.72(p,J =5.7
Hz,4H),1.59(q,) =5.8,5.4Hz,2H),1.25(t]J=7.5Hz,3H).”"C NMR (126MHz,CD;OD) 8
178.42,154.03,152.53,143.62,137.78,132.13,132.04,130.84,130.42,126.59,126.44,123.9
1,118.45,75.89,56.59,54.54,53.60,53.20,43.76,27.78,26.29,25.24,24.08,16.69,14.55,11.
42.MS(ESI)(m/z):[M+H]"478.30.

(S.E)—1- 2~ A4~ (1~ (3~ HH— 4B S B M &) £ 55 2D I
bi—3—RIR (ML G500 HIZE AL

S,
YcooH

@\] CHg
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WA, 77%20.7% . 'H NMR(500MHz,CD;0D) § 7.64(dJ=1.8Hz,1H),7.5
7(ddJ=8.1,1.9Hz,1H),7.48(d,J=8.1Hz,1H),7.26 - 7.18(m,2H),7.04(dtJ=8.1,1.9Hz,1
H),5.13(s,2H),4.43 - 4.33(m,2H),3.88 - 3.77(m,4H),3.55 ~ 3.47(m,1H),3.37(dd ] =9.5,
6.3Hz,2H),3.32 - 3.26(m,1H),3.12(tt,]=8.7,6.0Hz,1H),2.88(dq,J =4.8,2.6 Hz,4H),2.82
(@J=7.6Hz,2H),2.39 - 2.29(m,4H),2.28 - 2.20(m,4H),1.29 - 1.23(m,3H).”C NMR (1
26MHz,CD-0D) & 178.88,154.10,151.00,143.69,137.88,132.82,132.22,130.99,130.47,
130.17,126.64,126.57,123.96,118.46,75.76,67.06,56.48,54.55,53.67,52.11,43.64,27.74,
25.25,16.72,14.56,11.41.MS(ESI)(m/z):[M+H]480.30.

SE)-1-2-LE—4-1-(2', 3", 4~ —F-[1,1"- K4 HEIHWEHEH L
B DI -3 (b a5 )NS5

F

CHj
O 0., =
N (S)
N ICOOH

R, FEER201%, 'H NMR(600MHz,CD;0D) 8 7.63(s,1H),7.56(d J=8.0
Hz,1H),7.48(dJ=8.2Hz,1H),7.34(s,1H),7.30(dJ=7.9Hz,1H),7.16(dJ=7.5Hz,2H),7.0
3(qJ=6.3Hz,1H),5.22(s,2H),4.38(tJ = 10.0Hz,2H),3.50(s,1H),3.36(d.J =8.6Hz,2H),3.2
8(dJ=10.5Hz,1H),3.09(s,1H),2.80(q.J =7.5Hz,2H),2.26(s,5H),2.16(s,3H),1.24(t ] =7.5
Hz,3H).”C NMR (151 MHz,CD;0D) § 154.43,143.70,138.70,137.73,136.31,133.12,13
3.11,130.48,130.25,129.75,129.50,126.65,125.36,125.14,125.12,125.06,123.96,111.81,
111.76,111.76,75.44,56.57,56.51,56.48,54.74,54.43,53.59,53.01,43.63,43.61,43.56,43 .4
5,43.30,43.11,27.74,25.24,18.57,18.55,14.53,11.42. MS(ESI) (m/z):[M+H]*525.20.

SE)-1-Q-LH—4-(1-(2', 4, 5——=F—2-HE-[1,1-BEK) -4 HER
MR ) D LISt — 33— IR (M A 115 2) [ 451
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WA, F7E17.9%, 'H NMR(600MHz,CD;0D) § 7.62(s,1H),7.55(dJ=8.0
Hz,1H),7.51(dJ=8.3Hz,1H),7.33(s,1H),7.28(dJ=7.6Hz,1H),7.22(dJ=6.7Hz,1H),7.1
4(dJ=7.3Hz,2H),5.21(s,2H),4.38(t] = 8.9Hz,2H),3.49(s,1H),3.35(s,2H),3.29(s,1H),3.1
0(s,1H),2.81(dJ=7.5Hz,2H),2.30(d.J = 7.4Hz,1H),2.25(s,3H),2.23(s,1H),2.16(s,3H),1.2
3(tJ=7.5Hz,3H).*C NMR (151MHz,CD;0D) § 155.58,154.43,153.96,150.21,148 51,
147.31,145.70,143.71,138.63,137.70,136.34,133.18,130.53,130.33,129.70,129.49,126.6
4,125.34,123.95,118.93,118.76,105.40,105.26,105.20,105.06,75.46,56.40,54.49,53.66,4
3.71,27.79,25.30,18.59,18.57,14.56,11.43. MS(ESI) (m/z):[M+H]*525.25.

(S B)~1- (2~ LE—4—(1—((4—(6—FIIE -3~ -3 HEFE) F R &) 5
HED ML -3 RIR (T B 5 3) 544

F _N
]
%
O\
N (
N .

FicooH

WEER, 77%25.7% ., 'H NMR(500MHz,CD;0D) § 8.12 - 8.08(m,1H),7.88
(dddJ=8.5,7.8,2.6Hz,1H),7.62(dJ=1.9Hz,1H),7.55(ddJ=8.0,1.9Hz,1H),7.47(dJ=8.
1Hz,1H),7.35(dJ=1.7Hz,1H),7.31(ddJ=7.8,1.8Hz,1H),7.19(dJ=7.8Hz,1H),7.11(dd
dJ=8.5,2.6,0.7Hz,1H),5.22(s,2H),4.39 - 4.31(m,2H),3.48(dd,J=11.2,5.7Hz,1H),3.36
(s,1H),3.33(dJ=2.6Hz,1H),3.29 - 3.21(m,1H),3.08(ttJ =8.5,5.8Hz,1H),2.80(q.) =7.5
Hz,2H),2.34 - 2.27(m,1H),2.25(s,3H),2.24(s,3H),2.21(ddJ=13.5,6.4Hz,1H),1.23(tJ=
7.6Hz,3H).>C NMR (126 MHz,CD;0D) & 179.54,165.00,163.11,155.80,148.23,148.1
2,145.08,143.92,143.86,139.83,139.04,137.56,136.94,136.90,136.84,131.85,131.43,130.
95,128.01,127.07,125.32,110.23,109.93,76.82,57.91,55.84,54.97,45.08,29.14,26.63,20.
46,15.94,12.80.MS(ESI)(m/z):[M+H]*490.25.

(S.BE)~1-Q~CA—-4-(1— (4~ —H—[1,1"-BAR] — 45 D) ) 439 %
OIS bE -3 —FRIR (X 5 W5 4) I Z5 AL
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[0335]  REAEAR, F7%28.1% ., 'H NMR(600MHz,CD;OD) § 7.62(s,1H),7.56(s,2H),7.

s)
“COOH

52(ddJ=7.3,5.3Hz,2H),7.42(tJ=8.0Hz,1H),7.27(d,J=7.9Hz,1H),7.21(dJ=11.6Hz,1
H),7.15(tJ=8.8Hz,2H),5.24(s,2H),4.46 — 4.38(m,2H),3.54(ddJ=11.3,6.2Hz,1H),3.44
- 3.37(m,2H),3.36(s,1H),3.16 — 3.10(m,1H),2.82(q.J =7.5Hz,2H),2.34(ddJ=14.3,7.3
Hz,1H),2.28(s,3H),2.27 - 2.23(m,1H),1.23(tJ=7.5Hz,3H).”C NMR (151 MHz,CD;0O
D) 8 179.36,163.26,161.63,160.25,158.62,154.74,143.80,140.37,137.67,131.67,130.67,
130.55,130.53,130.49,130.47,130.32,130.29,130.06 127.05,126.67,123.98,123.75,123.7
2,115.11,114.95,114.81,74.67,56.19,54.41,53.74,43.59,27.72,25.37,14.56,11.43. MS(ES
I)(m/z):[M+H]"493.25.
[0336]  (S.E)~1-(2~CH—4—(1—((4—(1—HE—1H- MM —4—F0) 5 ) 25 455

AR LIRS —3—RER (1 5 W55) M 4544

\N
Q. =
Lo

s)
"COOH

[0337]  REE[EE, F=3%34.3% ., 'H NMR(500MHz,CD,OD) § 7.94 - 7.88(m,1H),7.79
(ddJ=2.7,1.2Hz,1H),7.62(q.J=1.8Hz,1H),7.56(dtJ=8.1,2.2Hz,1H),7.52(dt ] =8.3,2.0
Hz,2H),7.45(dJ=8.1Hz,1H),7.39(dd,J=8.2,1.9Hz,2H),5.20(s,2H),4.43 ~ 4.33(m,2H),
3.92 - 3.87(m,3H),3.52(dd,J=11.3,5.7Hz,1H),3.37(dtJ=10.6,7.1Hz,2H),3.28(d J=9.4
Hz,1H),3.14 - 3.05(m,1H),2.79(dtt]=7.6,3.9,2.0Hz,2H),2.31(dtJ=15.7,7.4Hz,1H) 2.
26 - 2.24(m,3H),2.22(dd,J=13.7,6.9Hz,1H),1.25 - 1.22(m,3H).”C NMR (126 MHz,C
D;0D) § 177.66,154.30,143.73,137.91,136.13,135.97,132.02,130.48,129.94,128.49,12
7.75,126.69,124.90,123.99,122.83,75.65,56.45,54.38,53.56,43.44,37.53,27.67,25.22,14.

54,11.39.MS(ESI)(m/z):[M+H]"461.30.
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(S,E)—1—Q—LE—4—(1— ((4— (WEMy —3—F0) L) S 30 I 54 AL £ 38) T30 I o —
3-RIR (M EW56) 45

%@*@ao

WEAEK, 77%19.7% ., 'H NMR(500MHz,CD,;0D) 8 7.64(dd,J=8.5,2.0Hz,3

"COOH

H),7.61(dd,J=2.8,1.5Hz,1H),7.58(dd,J=8.1,1.9Hz,1H),7.48 - 7.40(m,5H),5.23(s,2H),
4.40(dJ=2.5Hz,2H),3.53(ddJ=11.3,5.8Hz,1H),3.37(dd J=12.5,5.6Hz,2H),3.27(dJ =
10.5Hz,1H),3.10(ddd,J=11.8,8.6,5.7Hz,1H),2.81(qJ =7.5Hz,2H),2.32(dq.] = 15.8,7.9
Hz,1H),2.27(s,3H),2.22(dd,J=13.4,6.7Hz,1H),1.25(t]=7.5Hz,3H)."”C NMR (126 MH
z,CD;0D) § 154.35,143.75,141.83,137.95,136.87,135.39,130.47,128.38,126.72,125.90,
125.85,125.71,124.02,119.91,75.59,56.53,54.43,53.55,43.44,27.68,25.21,14.53,11.39.M
S(ESI)(m/z):[M+H]463.20

(S.B)—1- (2~ E—4—(1—(2—F—4— Wy —3—50) T 5 D) = ) OB 55 ik
IRE—3— IR (L S W5 7) 454

“*@*cao

WEGAEIK, 77 27.7% ., 'H NMR(500MHz,CD;0D) § 7.67(ddJ=2.9,1.4Hz,1

"COOH

H),7.63(dJ=2.0Hz,1H),7.56(ddJ=8.1,1.9Hz,1H),7.51 - 7.45(m,4H),7.44(ddJ=5.1,
1.4Hz,1H),7.40(ddJ=11.4,1.6Hz,1H),5.28(dJ=1.1Hz,2H),4.43 - 4.34(m,2H),3.53(d
dJ=11.3,5.6Hz,1H),3.43 - 3.34(m,2H),3.28(dt]=11.0,7.4Hz,1H),3.15 - 3.05(m,1H),
2.80(qJ=7.5Hz,2H),2.37 - 2.29(m,1H),2.28 - 2.19(m,4H),1.24(tJ=7.5Hz,3H).”C N
MR (126MHz,CD;OD) 8 177.72,162.31,160.35,154.57,143.71,140.56,137.91,137.84,1
37.72,131.06,130.50,130.02,126.66,126.26,125.60,123.97,123.49,123.37,121.53,121.51,
121.01,112.54,112.35,69.22,69.19,56.44,54.29,53.52,43.54,27.69,25.22,14.51,11.30.MS

(ESD)(m/z):[M+H]"481.20.
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[0343]

[0344]

[0345]
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(S,B)—1—-(2~LF—4—(1—(C—F—4— (1 - IR T H-NH I —4—50) 12 A ML 22 A
B TR ST -3 FRIR (L 158 I 4514

\
N
Oz
N (s)
N “ICOOH

WE R, FEER31.6%, 'H NMR(500MHz,CD;0D) 8 8.00 - 7.93(m,1H),7.82
(dJ=0.8Hz,1H),7.63(d,J=2.0Hz,1H),7.56(ddJ=8.1,1.9Hz,1H),7.50 - 7.41(m,2H),7.
34(ddJ=7.8,1.7Hz,1H),7.30(ddJ=11.3,1.7Hz,1H),5.26(s,2H),4.44 — 4.34(m,2H),3.91
(s,3H),3.53(ddJ=11.2,5.7Hz,1H),3.43 - 3.34(m,2H),3.28(dtJ=11.0,7.4Hz,1H),3.10(t
tJ=8.7,5.7Hz,1H),2.81(qJ =7.6Hz,2H),2.37 - 2.29(m,1H),2.25(s,4H),1.25(tJ=7.6H
z,3H).2C NMR (126MHz,CD;0D) 8 177.73,162.41,160.45,154.51,143.71,137.73,136.
16,134.81,134.74,131.22,131.18,130.49,130.06,128.17,126.65,123.95,122.64,122.52,12
1.79,121.77,120.55,120.52,111.53,111.35,69.24,69.22,56.48,54.31,53.53,43.56,37.61,2
7.69,25.21,14.50,11.28MS(ESI) (m/z):[M+H]"479.30.

SE)—-1-Q2~ 41— (- —2— I~ [1,1- R —4-F) FE D & 4
FOF R MRS -3 RIR S H59) R 45

C 0 o
N (s)
N_ /) COOH

WHEAER, F7E33.5%, "H NMR(500MHz,CD;0D) § 7.63(s,1H),7.56(d,J=8§.
0Hz,1H),7.49(dJ=8.1Hz,1H),7.38(td.J=8.9,8.2,3.6Hz,1H),7.32(s,1H),7.28(dJ=7.7H
z,1H),7.22(dJ=4.6Hz,2H),7.15(tJ =8.0Hz,2H),5.22(s,2H),4.38 - 4.31(m,2H),3.48(dd,
J=11.3,6.1Hz,1H),3.35(s,2H),3.29 - 3.24(m,1H),3.09(dddJ=14.7,8.6,6.1Hz,1H),2.81
(aJ=7.5Hz,2H),2.31(ddJ=14.5,7.0Hz,1H),2.27(s,3H),2.23(dd J = 13.4,6.8Hz,1H),2.1
6(s,3H),1.24(tJ=7.5Hz,3H).”C NMR (126MHz,CD,0D) 8 179.07,160.43,158.81,15

4.38,143.68,137.85,137.75,136.26,135.28,131.31,131.28,130.47,129.67,129.35,129.09,1
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29.04,128.96,126.66,125.19,123.95,123.92,123.89,115.08,114.93,75.63,56.46,54.60,53.
70,43.65,27.75,25.28,18.68,14.54,11.44. MS(ESI)(m/z):[M+H] " 489.25.

[0346]  (S,E)—1—-Q2—-LF—4—(1—(4—FAC F—3-FENTL FHI) D) L) T g
Bi—3— IR (L 560 14

"COOH

[0347]  WIEEAFEE, F7%34.5%., 'H NMR(00MHz,CD;0D) 8 7.62(dJ=2.0Hz,1H),7.5
5(ddJ=8.1,1.9Hz,1H),7.48(dJ=8.1Hz,1H),7.20 - 7.13(m,3H),5.13(s,2H),4.42 - 4.30
(m,2H),3.50(ddJ=11.2,5.8Hz,1H),3.36(ddJ=11.7,7.9Hz,2H),3.27(dtJ=10.9,7.3Hz,1
H),3.09(dddJ=14.6,8.9,5.8Hz,1H),2.81(q.J=7.5Hz,2H),2.74(ddd J=11.5,9.7,3.2Hz,1
H),2.32(s,4H),2.23(s,4H),1.91 - 1.82(m,2H),1.81 - 1.73(m,3H),1.52 - 1.39(m,4H),1.33
- 1.28(m,1H),1.25(tJ=7.6Hz,3H).*C NMR (126 MHz,CD;0D) & 178.14,154.05,145.
25,143.65,137.82,134.85,134.63,130.45,130.24,129.88,126.62,125.87,124.97,123.93,75.
90,56.52,54.43,53.57,43.69,39.82,33.49,27.76,26.83,26.02,25.24,18.11,14.56,11.42.MS
(ESI)(m/z):[M+H]"477.30.

[0348]  (S,E)—1—(2—FE—4—(1—(@—-HF—2'3"4,5'-PUS —[1,1'- K] —4—F) HEAFH
B LI T I M-3RI (b &6 DS

CHs
(o
N N\
N. / "COOH

[0349]  KEEEMA, 77F31.2%, '"H NMR(GOOMHz,CD;0D) 8 7.60(d,J=2.0Hz,1H),7.5

2(ddJ=8.1,1.9Hz,1H),7.46(dJ=8.1Hz,1H),7.15(dJ=1.7Hz,1H),7.11(ddJ=7.8,1.8H
2,1H),6.97(dJ=7.7Hz,1H),5.47(td J=3.8,2.0Hz,1H),5.11(s,2H),4.39 - 4.28(m,2H),3.4
7(ddJ=11.1,5.7Hz,1H),3.37 - 3.31(m,2H),3.24(dtJ=10.9,7.3Hz,1H),3.06(tt]=8.9,5.
8Hz,1H),2.78(q.J=7.5Hz,2H),2.33 - 2.21(m,5H),2.20(s,3H),2.16 - 2.10(m,4H),1.73(td

dJ=8.2,4.9,2.6Hz,2H),1.67(qq.J=5.8,2.6Hz,2H),1.22(t,J] =7.5Hz,3H).”C NMR (126
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MHz,CD;OD) § 178.11,154.10,144.02,143.65,138.75,137.74,135.99,134.52,130.49,13
0.29,129.59,127.88,126.60,125.31,125.22,123.93,75.85,56.47,54.35,53.53,43.72,29.82,
27.78,25.26,24.97,22.81,21.92,18.61,14.59,11.45 MS(ESD) (m/z):[M+H]*475.30

[0350]  (S,E)—1—Q—~CFE—4—(1—(4—INKEE -3 FEAT) FH I A5 £ 5 T3 g
i3RI G624

Oﬁ”*@i@

[0351] HEEEME, 77%33.5%, "H NMR(00MHz,CD;0OD) 8 7.61(d,J=1.9Hz,1H),7.

”COOH

54(ddJ=8.0,1.9Hz,1H),7.47(dJ=8.1Hz,1H),7.19(dJ=7.8Hz,1H),7.16(dJ=1.9Hz,1
H),7.13(dJ=1.8Hz,1H),5.11(s,2H),4.45 - 4.30(m,2H),3.52(ddJ=11.3,5.8Hz,1H),3.4
1-3.32(m,2H),3.28(ddJ=11.0,7.4Hz,1H),3.19(tt] =9.2,7.5Hz,1H),3.09(ddd J = 14.6,
8.8,5.8Hz,1H),2.79(qJ=7.6Hz,2H),2.31(5,4H),2.21(5,4H),1.99(ddddd ] = 12.2,10.9,6.
7,2.8,1.4Hz,2H),1.85 - 1.76(m,2H),1.72 - 1.64(m,2H),1.58 - 1.47(m,2H),1.23(t]=7.5
Hz,3H).”C NMR (126MHz,CD;0D) § 178.02,154.03,143.86,143.70,137.92,135.45,1
34.86,130.52,129.89,129.76,126.65,125.83,124.80,123.98,75.90,56.35,54.35,53.58,43.5
6,41.31,33.26,27.72,25.27,25.10,18.61,14.59,11.43. MS(ESD) (m/2):[M+H] *463.30

[0352]  (S.B)—1-Q~LE—4-(1— (4K~ 1-H— 130 —3- IS HEO A5 &

Fo) R -3 ERIR (L 6 3) U4l

.t*QiO

[0353] HEEEME, 772F30.4%, '"H NMR(GOOMHz,CD,0OD) 8 7.60(d,J=1.9Hz,1H),7.5

"COOH

3(ddJ=8.1,1.9Hz,1H),7.46(d.J=8.1Hz,1H),7.18(dJ=1.7Hz,1H),7.16 - 7.10(m,2H),5.
73(pJ=2.2Hz,1H),5.13(s,2H),4.39 - 4.26(m,2H),3.48(dd,J=11.2,5.7Hz,1H),3.37 - 3.3
2(m,1H),3.29(s,1H),3.26 - 3.20(m,1H),3.06(ddd.J=14.6,8.8,5.8Hz,1H),2.78(q.J=7.5H

z,2H),2.67 - 2.58(m,2H),2.51(tq,J=7.2,2.4Hz,2H),2.31(s,3H),2.30 - 2.19(m,5H),1.97
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[0354]

[0355]

[0356]

[0357]

82

(pJ=7.5Hz,2H),1.22(tJ=7.5Hz,3H).”C NMR (126MHz,CD;OD) 3 178.11,154.18,1
43.66,143.14,137.75,137.50,136.20,135.06,130.47,130.29,130.01,128.84,127.61,126.61,
125.17,123.93,75.74,56.50,54.38,53.54,43.71,36.25,33.04,27.76,25.24,23.30,20.04,14.5
7,11.43.MS(ESD) (m/z):[M+H]"461.30.

(S,B)—1-02~LHF—4—(1—(2,2= " H—[1,1"- I —4—55) R WA L H) 7~
FoEhs -3 —KIR (L A e HRIEEHY

F
(o
N (S)
N_ /) ICOOH

WEAEK, 775 28.9% . 'H NMR(00MHz,CD,0D) 8 7.63(dJ=1.9Hz,1H),7.5

7(dd,J=8.1,2.0Hz,1H),7.47(d,J=8.1Hz,1H),7.44 - 7.40(m,1H),7.39(d,J=2.5Hz,1H),7.
38(d,J=2.6Hz,1H),7.31(dd,J=7.9,1.6Hz,1H),7.28 - 7.25(m,1H),7.24(d,J=1.7Hz,1H),
7.19(ddd,J=9.6,8.2,1.2Hz,1H),5.28(s,2H),4.31(d,J=3.9Hz,2H),3.44(dd,J=10.6,5.7Hz,
1H),3.29(d,J=9.8Hz,2H),3.23(s,1H),3.07(ddd J=14.5,8.6,6.0Hz,1H),2.81(q,J=7.5Hz,
2H),2.31(d.J=0.8Hz,3H),2.29 - 2.25(m,1H),2.23(ddJ=13.6,7.0Hz,1H),1.27 - 1.23(m,
3H).”C NMR (126 MHz,CD;0D) § 160.79,160.67,158.83,154.90,143.63,141.17,141.1
1,137.38,131.32,131.22,130.37,129.77,129.71,126.62,123.99,123.96,123.90,123.32,123.
30,123.15,122.70,122.57,115.27,115.10,114.64,114.46,74.66,56.68,54.68,53.65,43.80,2
7.79,25.22,14.50,11.45.MS(ESI)(m/z):[M+H]"493.20.
(S.E)—1-Q2~ L E— 41—~ FH 46— HIMIE -3—5) T A FR) I E ) L)

FO LR BT —3—RIR (b & Y65 I 45

F /N
Q\@i
O\N/
ﬁ(}

(S}
ICO0H

W EAR, F7220.3% ., '"H NMR(G00MHz,CD;OD) § 8.49 - 8.43(m,1H),8.23

- 8.16(m,1H),7.64(q,J=1.8Hz,1H),7.61(dt,J=7.8,1.8Hz,1H),7.58(dq,J =9.9,1.9Hz,1
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[0358]

[0359]

[0360]
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H),7.49(s,1H),7.47(dJ=4.2Hz,1H),7.44(ddd J=10.5,3.9,2.0Hz,1H),7.16(dq.J =8.5,2.4
Hz,1H),5.34(dJ=2.2Hz,2H),4.43 - 4.34(m,2H),3.52(ddJ=11.2,5.8Hz,1H),3.41 - 3.3
7(m,1H),3.36 - 3.34(m,1H),3.28(dd.J=10.9,7.3Hz,1H),3.10(tc.] =8.9,5.8Hz,1H),2.85
- 2.78(m,2H),2.37 - 2.29(m,1H),2.27(q.] =2.6,2.2Hz,3H),2.23(ddJ=13.5,6.7Hz,1H),
1.25(ttJ=7.6,1.9Hz,3H).”C NMR (126MHz,CD;OD) 8 162.39,154.77,145.28,145.16,
143.72,140.36,140.29,138.32,137.59,131.37,131.33,130.46,130.34,126.66,125.13,125.0
1,123.96,122.37,113.51,113.32,109.52,109.22,69.01,56.52,54.43,53.58,43.59,27.71,25.
21,14.50,11.28.MS(ESI)(m/z):[M+H]"494.20

(S,BE)—1—-Q2—LF—4—(1—(((6'-F—[2,3' - LMt IE] -5 HEID W E D 430+
B SE -3~ FRIR (I 5 Hn66) I E5 1)

O., A
N "
N_ / "COQH

WEAEA, 77%17.2%, 'H NMR(500MHz,CD;OD) § 8.84 - 8.80(m,1H),8.72

(ddJ=2.3,0.9Hz,1H),8.54(ddd,]=8.6,7.6,2.6Hz,1H),7.98(dd,J=8.1,2.2Hz,1H),7.92(d
d.J=38.1,0.9Hz,1H),7.64(dJ=2.0Hz,1H),7.58(dd,J=8.1,1.9Hz,1H),7.49(d,] = 8.1Hz,1
H),7.19(ddd.J=8.6,2.6,0.6Hz,1H),5.33(s,2H),4.45 - 4.35(m,2H),3.53(dd,J=11.2,5.7H
z,1H),3.42 - 3.37(m,1H),3.37 - 3.34(m,1H),3.29(dd,J=11.0,7.3Hz,1H),3.11(ddt J=11.
2,8.4,5.9Hz,1H),2.82(q.J=7.5Hz,2H),2.34(dt,J=15.1,7.7Hz,1H),2.29(s,3H),2.28 = 2.2
1(m,1H),1.25(tJ=7.5Hz,3H).”C NMR (126 MHz,CD,0D) & 177.73,164.91,162.99,15
5.08,152.89,149.35,145.86,145.74,143.78,140.31,140.25,137.56,137.50,133.65,132.98,1
32.94,130.50,130.31,126.69,123.99,120.45,109.42,109.12,72.79,56.49,54.38,53.57,43.5
2,27.69,25.22,14.53,11.38. MS(ES)(m/z):[M+H]"477.20.

(S.B)—1-Q2-LE—4-(1—((4—G—RmMME—2— ) —3— RS H A A 5 £ 5D
DI L3RR AL F 6 D IS
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F‘
\EN | CHg
N
N
O (
N

S)
HCOOH

WA, 7%16.3% . 'H NMR(00MHz,CD;0D) § 8.59(dd,J=8.3,1.4Hz,1
H),8.38(dJ=1.6Hz,1H),7.66(dJ=1.9Hz,1H),7.60(dd,J=8.1,1.9Hz,1H),7.51(dJ=8.1
Hz,1H),7.43(dJ=7.7Hz,1H),7.40(s,1H),7.38 - 7.35(m,1H),5.27(s,2H),4.49 — 4.41(m,
2H),3.58(ddJ=11.4,6.0Hz,1H),3.45(dJ=8.2Hz,1H),3.41(dJ=7.7Hz,1H),3.39 - 3.34
(m,1H),3.20 - 3.12(m,1H),2.83(q.J=7.5Hz,2H),2.38(s,3H),2.35(dd.J=9.1,6.9Hz,1H),
2.30(s,3H),2.28 ~ 2.24(m,1H),1.29 - 1.25(m,3H).”C NMR (126 MHz,CD,0D) & 179.
74,154.46,152.91,143.82,141.30,141.23,139.46,137.93,136.38,135.09,131.95,131.65,13
0.58,130.32,129.70,129.58,126.73,125.50,124.04,75.35,56.22,54.40,53.64,43.26,27.61,
25.28,19.04,14.57,11.40.MS(ESI)(m/z):[M+H]*491.25.

(S.E)—1—(2— LE—4—(1—((4—(6—FMIE —3—F5) 5 A L2 0 L5 R 50k
IkE—3—FRIR (. A 168) I 45 4

Fa N
U\@
O‘ ~
LD

cooH

WEAEA, 77%27.6% ., 'H NMR(500MHz,CD;0OD) & 8.41(dtJ=2.7,0.8Hz,1
H),8.16(ddd,J=8.5,7.6,2.6Hz,1H),7.63(dJ=1.9Hz,1H),7.62(d,J=1.8Hz,1H),7.61(d.J
=2.0Hz,1H),7.57(ddJ=8.1,1.9Hz,1H),7.54(d,J=1.8Hz,1H),7.52(dJ=1.8Hz,1H),7.4
8(dJ=8.1Hz,1H),7.13(ddd J=8.5,2.6,0.7Hz,1H),5.28(s,2H),4.43 ~ 4.34(m,2H),3.52(d
dJ=11.2,5.7Hz,1H),3.37(ddd,J=11.0,8.0,3.1Hz,2H),3.29(dtJ=11.0,7.3Hz,1H),3.10(t
tJ=8.5,5.7Hz,1H),2.81(qJ =7.5Hz,2H),2.38 - 2.30(m,1H),2.28(s,3H),2.24(dtJ=13.6,
6.8Hz,1H),1.24(tJ=7.5Hz,3H).*C NMR (126 MHz,CD;0D) & 177.94,163.99,162.09,

154.52,145.03,144.92,143.73,140.27,140.21,138.46,137.72,135.77,134.78,134.74,130.4
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8,130.19,128.57,126.66,126.64,123.97,109.39,109.09,75.30,56.45,54.36,53.56,43.56,2
7.71,25.24,14.55,11.42. MS(ESI) (m/2):[M+H]476.20.

[0364]  (S.E)—1-(2~CHE—4—(1—(G—F—4—(6—MIE 355 ) ) 2 L) F
UMk -3 RIR (L 69 IS5

F /N’ -
S
0., =
N

MCOOH

[0365]  WEEA[E A, F72%202%, 'H NMR(500MHz,CD;OD) 8 8.39(s,1H),8.14(dJ=8.5
Hz,1H),7.64(dJ=4.0Hz,1H),7.60 - 7.55(m,1H),7.53(ddJ=8.0,2.3Hz,1H),7.47(dd,J =
8.2,2.1Hz,1H),7.38 - 7.33(m,1H),7.32(dJ=11.2Hz,1H),7.19(dd J=8.9,2.9Hz,1H),5.2
9(dJ=4.3Hz,2H),4.41 - 4.30(m,2H),3.48(dd J=10.8,5.4Hz,1H),3.37(s,1H),3.26(q] =
9.3,8.4Hz,2H),3.09(tt] =8.5,5.9Hz,1H),2.83(q.J =5.8,4.4Hz,2H),2.34 - 2.22(m,5H),1.
27 - 1.22(m,3H).C NMR (126MHz,CD;0OD) & 178.47,163.95,162.05,160.52,158.55,
154.93,146.85,146.82,146.74,146.70,143.71,142.17,142.11,141.75,141.69,137.46,130.7
2,130.44,130.22,130.19,129.71,126.64,123.99,123.97,123.94,123.35,123.24,115.19,115.
01,109.24,108.94,74.50,56.56,54.53,53.63,43.69,27.74,25.23,14.52,11.43. . MS(ESI) (m/
2):[M+H]"494.20

[0366]  (S,E)—1— (2~ 41— (4~ (g —5—50) T 1) S 2 W& ) O &) T2 R -
- & H70) 454

[0367]  KEAFEER, 772%19.8% ., 'H NMR(GO0MHz,CD;OD) 8 9.17 - 9.12(m,1H),9.11
- 9.05(m,2H),7.75(dd,J=9.5,3.5Hz,2H),7.65 - 7.55(m,4H),7.47(dJ=8.1Hz,1H),5.32
(dJ=4.0Hz,2H),4.33(s,2H),3.43(dd,J=10.8,6.1Hz,1H),3.31 - 3.20(m,3H),3.08(q.J=7.

5,7.0Hz,1H),2.88 - 2.74(m,2H),2.31 - 2.29(m,3H),2.28 - 2.19(m,2H),1.25(ddd,]=9.6,
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[0368]

[0369]

[0370]

[0371]

86

4.3.2.7Hz,3H).”C NMR (126 MHz,CD;0OD) § 178.39,156.47,154.70,154.64,143.64,13
9.57,137.42,134.33,133.16,130.98,130.38,128.74,126.71,126.58,123.88,75.16,56.68,54.
58,53.59,43.81,27.79,25.22,14.53,11.43. MS(ESI)(m/z):[M+H]"459.20

(S.E)—1- (2~ E~4— (1~ (3~ —4— (g —5— 5 FEH F ) 2 OB T8
&L —3— KRR (L &7 DI SR

O.. =
N S)
N ICOOH

WEAEE, F7230.0% ., 'H NMR(600MHz,CD;0D) 8 9.39 - 9.24(m,1H),9.14

(dJ=8.3Hz,2H),7.84 - 7.46(m,6H),5.45(dJ=7.7Hz,2H),4.58 - 4.42(m,2H),3.67 - 3.5
7(m,1H),3.53(s,1H),3.45(s,1H),3.39(dJ=9.6Hz,1H),3.28 - 3.19(m,1H),2.96(qJ=7.5H
2,2H),2.49 - 2.44(m,2H),2.42(d J=2.3Hz,1H),2.37(q.] = 6.8Hz,1H),1.40 - 1.37(m,3H).
13C NMR (126MHz,CD;OD) 8 178.30,160.69,158.72,156.78,156.20,156.16,155.06,14
3.69,142.91,142.85,137.34,130.42,130.09,130.07,129.97,129.95,126.61,124.22,124.20,1
23.92,120.82,120.71,115.26,115.07,74.40,56.66,54.53,53.59,43.77,27.77,25.22,14.52,1
1.43. MS(ESI)(m/z):[M+H]"477.20

S E)~1-Q2~ L F 41— (3~ IR —4— Wy —2— ) ¥ ) H I W& L3 F
SO S —3—-RIR L A W72 4

y S
/
i S
N. ) TCOOH

A, 7%18.3%, 'H NMR(500MHz,CD;0D) § 7.62(s,1H),7.54(d,J=7.8
Hz,1H),7.47(dJ=8.0Hz,1H),7.39(dJ = 4.6 Hz,1H),7.38 - 7.28(m,2H),7.23(d ] =7.8Hz,
1H),7.14 - 7.01(m,2H),5.19(s,2H),4.34(d,J = 6.8Hz,2H),3.48(dd J=11.2,5.8Hz,1H),3.3
5(s,1H),3.31(s,1H),3.25(q.J=10.5,8.7Hz,1H),3.13 - 3.02(m,1H),2.79(qJ =7.3Hz,2H),
2.37(s,3H),2.24(q.J=6.5Hz,5H),1.23(t.]=7.5Hz,3H)."*C NMR (126MHz,CD-0D) § 1

78.28,154.41,143.66,142.51,137.70,135.65,133.55,130.47,130.21,129.96,126.81,126.62,
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126.22,125.44,124.87,123.95,75.48,56.50,54.42,53.56,43.76,27.79,25.25,20.01,14.58,1
1.49.MS(ESD) (m/z):[M+H]*477.20
[0372]  (S,E)—1-Q—LFE—4—(1—((4— W —2—55) W EH HED I E D £ 55 50 I e
RIRHI W EY73) 45

/ S

'COOH

[0373]  REEAEA, F2E21.2%, 'H NMR(G00MHz,CD,0D) § 7.64 - 7.59(m,3H),7.56
(ddJ=8.1,2.0Hz,1H),7.47(dJ=8.1Hz,1H),7.43 - 7.39(m,2H),7.36(ddd,J =8.2,4.4,1.2
Hz,2H),7.08(dd.J=5.1,3.6Hz,1H),5.22(s,2H),4.40 - 4.30(m,2H),3.49(dd,J=11.2,5.8H
z,1H),3.35(d,J=7.7Hz,1H),3.32(s,1H),3.26(dt,] =10.9,7.3Hz,1H),3.12 - 3.04(m,1H),2.
80(q,J=7.5Hz,2H),2.34 - 2.18(m,5H),1.24(t,J=7.5Hz,3H).”C NMR (126 MHz,CD-O
D) § 178.13,154.46,143.72,143.69,137.71,137.42,133.91,130.48,130.27,128.47,127.75,
126.64,125.28,124.49,123.95,122.92,75.43,56.49,54.41,53.56,43.70,27.76,25.25,14.55,
11.46.MS(ESI)(m/z):[M+H] 463.20

[0374]  (S,.B)—1—(2~ A4 (1—((4—PBEm: —4—H0) 5D S I 50D O35 T A s bt
=3RRI G745

"COOH

[0375] I, FE11.6%, 'H NMR(500MHz,CD;0D) 8 9.07(s,1H),8.86(s,1H),7.
72 - 7.68(m,2H),7.63(dJ=1.9Hz,1H),7.57(dd,J=8.1,1.9Hz,1H),7.52(d. ) =8.1Hz,1H),
7.50 = 7.46(m,2H),5.26(s,2H),4.46 — 4.37(m,2H),3.52(dd J=11.3,6.0Hz,1H),3.44 - 3.3
9(m,1H),3.39(dJ=4.0Hz,1H),3.35(dJ=6.9Hz,1H),3.12(ddd.J = 14.4,8.7,5.9Hz,1H) 2.
82(qJ=7.5Hz,2H),2.37 - 2.22(m,5H),1.24(t]=7.5Hz,3H).”C NMR (126MHz,CD;0

D) 8 178.11,155.89,154.49,143.75,143.06,139.51,138.10,137.76,131.87,130.56,130.04,
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[0376]

[0377]

[0378]

[0379]

88

128.57,126.66,126.46,123.98,75.38,56.36,54.37,53.59,43.65,27.77,25.29,14.57,11.44. M
S(ESD)(m/z):[M+H] 464.20

(S,E)—1—(2— L FE—4—(1—((4—(Frmemp —5—F0) 350 1 30 I & 35) £ F8) T 5D Mg 4
=3RRI EW75) 45

N~
A

«¢\©\/
O., = .
N (5}
N "COOH

W AEAR, 77%14.9% . 'H NMR(500MHz,CD,;0D) § 8.48(dJ=1.8Hz,1H),7.7
2 - 7.66(m,2H),7.63(d.J=1.9Hz,1H),7.60(d,J=1.8Hz,1H),7.57(dd J=8.0,1.9Hz,1H),7.
52(s,2H),7.51(s,1H),5.27(s,2H),4.46 - 4.36(m,2H),3.52(ddJ=11.3,5.9Hz,1H),3.43 - 3.
38(m,1H),3.36(ddJ=12.2,5.6Hz,2H),3.12(dqJ=11.3,4.4,2.9Hz,1H),2.82(qJ =7.5Hz,
2H),2.38 - 2.23(m,5H),1.24(tJ=7.5Hz,3H).”C NMR (126MHz,CD,0D) & 177.97,16
7.11,158.52,154.68,143.76,140.25,137.69,130.55,130.11,129.81,128.63,126.67,126.35,1
23.99,119.97,75.14,56.38,54.37,53.58,43.64,27.77,25.28,14.56,11.44 MS(ESI)(m/z):[M
+H]464.20

(S.B)~1- (2~ L H—4—(1— (G~ H—4— 1 — 43 TR FIHWEL) L3 F
FO MR SE—3— LIRS 7 6) (N 544

-
O\ pr
LD

S,
¢ ’)‘COOH

W AEA, 77%19.9% . 'H NMR(500MHz,CD,;0D) § 9.21(d,J=1.4Hz,1H),8.
83(dJ=5.3Hz,1H),7.65(dtJ=3.4,1.5Hz,2H),7.59(dd J=8.1,1.9Hz,1H),7.49(dd J=7.8,
6.3Hz,2H),7.39(dJ=8.6Hz,2H),5.28(s,2H),4.49 ~ 4.39(m,2H),3.56(ddJ=11.3,5.6Hz,1
H),3.45 - 3.34(m,2H),3.30(tJ=5.6Hz,1H),3.13(p.J =7.2Hz,1H),2.83(q.J=7.5Hz,2H),
2.43(s,3H),2.41 - 2.32(m,1H),2.30(s,3H),2.29 - 2.23(m,1H),1.26(tJ=7.5Hz,3H).”C N

MR(126MHz,CD;0OD) 8§ 167.30,157.63,156.90,154.54,143.78,140.16,137.83,136.66,1
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36.11,130.53,130.43,129.94,129.44,126.71,125.53,124.02,121.62,75.26,56.40,54.34,53.
54,29.38,27.65,25.24,19.11,14.57,11.41.MS(ESD)(m/2):[M+H] "473.20

[0380]  (S,B)—1—(2—LHe—4—(1—(4—G—HMEIE —2—F5) -3 - IR TR 5D WA 5
DI -3 ERER (L AT RIS

F AN
x>

[0381]  REEA[EAK, F73%15.4%, 'H NMR(500MHz,CD;0D) 8 8.82(d.J=1.9Hz,2H),7.
76(dJ=7.7Hz,1H),7.64(dJ=2.0Hz,1H),7.57(dd,J =8.1,2.0Hz,1H),7.48(dJ=8.1Hz,1
H),7.35(d,J=8.9Hz,2H),5.26(s,2H),4.44 — 4.34(m,2H),3.52(dd,J=11.3,5.4Hz,1H),3.4
1-3.33(m,2H),3.32 - 3.25(m,1H),3.10(s,1H),2.82(q.J = 7.6Hz,2H),2.51(s,3H),2.29(d,]
=1.4Hz,5H),1.25(td J=7.5,1.7Hz,3H).”C NMR (126 MHz,CD;OD) 8 163.34,157.57,
155.48,154.51,144.66,144.50,143.73,139.67,137.77,137.07,136.48,130.50,130.46,130.2
0,130.14,126.67,125.12,123.98,75.35,56.58,54.40,53.55,29.35,27.76,25.23,19.92,14.55,
11.43.MS(ESI)(m/z):[M+H]"491.20

[0382]  (S,B)~1-Q~H—4—(1— (3~ EE—4— (Mg —2— 55 50 S U I =UED) £ )
SO b —3— LML (M & 7 8) I 254

Ch
~ |
N/k©\/
O., =
N 3)
N 'COOH

[0383]  WEEA[EK, F73%21.4%, 'H NMR(500MHz,CD;OD) 8 8.89(d.J=4.9Hz,2H),7.
69(dJ=7.9Hz,1H),7.65(dJ=1.9Hz,1H),7.59(ddJ=8.0,1.9Hz,1H),7.52(dJ=8.1Hz,1
H),7.44(tJ=5.0Hz,1H),7.37(dJ=7.2Hz,2H),5.27(s,2H),4.47 - 4.39(m,2H),3.56(dd J
=11.3,5.9Hz,1H),3.42(dtJ=11.2,7.4Hz,2H),3.35(d,J=7.0Hz,1H),3.15(td J=8.6,4.1H
z,1H),2.83(q.J=7.5Hz,2H),2.48(s,3H),2.35(dd J = 14.4,7.4Hz,1H),2.30(s,4H),1.26(t ] =

7.5Hz,3H).”C NMR (126MHz,CD;0D) 8 167.16,157.00,154.46,143.78,139.72,137.8
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6,137.42,136.88,130.58,130.37,129.95,129.87,126.70,125.17,124.01,119.06,75.37,56.3
2,54.38,53.60,43.49,27.71,25.29,19.54,14.57,11.41. MS(ESD) (m/2):[M+H] "473.20

[0384]  (S,B)—1-(Q2—LFH—4-(1-(Q—M—4—-Q—FMIE —5—50) TR T MLEFH LF)F
oIk -3 ARIR L 79 RIS

8
Fcoom

[0385]  REEA[EA, FPE14.3%, 'H NMR(500MHz,CD;0D) 8 8.98(dJ=1.4Hz,2H),7.
67 = 7.62(m,2H),7.57(dd,J=8.0,1.9Hz,1H),7.52(t.J = 8.6Hz,3H),5.34(s 2H),4.47 - 4.3
7(m,2H),3.54(dd,J=11.4,5.8Hz,1H),3.43 - 3.36(m,2H),3.35(s,1H),3.18 ~ 3.09(m,1H),
2.83(q.J=7.5Hz,2H),2.39 - 2.29(m,1H),2.27(s,4H),1.25(tJ=7.5Hz,3H).>C NMR (126
MHz,CD;0D) § 163.34,162.29,161.60,160.32,159.08,158.99,154.85,143.77,137.60,13
1.55,131.52,130.54,130.13,126.66,126.05,125.93,123.98,122.45,113.63,113.45,68.93,5
6.36,54.37,53.60,43.53,27.71,25.25,14.52,11.28. MS(ESI) (m/z):[M+H] 495 .20

[0386]  (S,B)—1—(2~FHE—4—(1—((4—Q—FMEIE —5— ) —3— FHEFTE) SR L)
D IR AT — 3R (VL B 80) ) 4544

Picoon

[0387]  REEA[EA, F7%E22.2%, 'H NMR(500MHz,CD,0OD) 8 8.69(dJ=1.6Hz,2H),7.
64(dJ=1.9Hz,1H),7.57(ddJ=8.1,1.9Hz,1H),7.49(d,J =8.1Hz,1H),7.41(s,1H),7.38(dd,
J=7.8,1.8Hz,1H),7.27(dJ=7.8Hz,1H),5.25(s,2H),4.42 - 4.34(m,2H),3.51(ddJ=11.1,
5.7Hz,1H),3.35(tJ=3.5Hz,2H),3.31 - 3.24(m,1H),3.10(td,J =8.7,8.0,4.3Hz,1H),2.82
(aJ=7.5Hz,2H),2.30(s,4H),2.28(s,4H),1.25(t J=7.5Hz,3H).*C NMR (126 MHz,CD;0

D) § 177.99,162.77,161.05,160.69,160.59,157.18,154.51,143.71,139.35,137.62,135.80,
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133.62,133.58,132.50,130.47,130.44,130.16,129.72,126.62,125.87,123.94,75.29,56.58,5
4.39,53.55,43.69,27.75,25.24,18.95,14.56,11.40.MS(ESI) (m/z):[M+H] 491.20

[0388]  (B)—1-(2—A—4—(1— (3~ R —4— (0 —5—F) ) A &5 5 T )
RN T Bi-3— IR AL H 8 1) £

N
r/\)\d>\/
N
Q. 25
N COOH
*Cdﬂ

[0389]  REE[EA, F7#35.6%, 'H NMR(500MHz,CD;OD) & 9.15(s,1H),8.85 ~ 8.75
(m,2H),7.63(s,1H),7.56(d.J =8.1Hz,1H),7.45 — 7.35(m,3H),7.26(t] = 6.5Hz,1H),5.25
(dJ=3.0Hz,2H),4.40(s,2H),4.16(p.J =9.5Hz,4H),3.41(p.] = 8.3Hz,1H),2.80(q.J =7.5H
z,2H),2.30(s,3H),2.27(s,3H),1.27 - 1.22(m,3H).*C NMR (126 MHz,CD;0D) & 176.27,
156.56,156.36,154.50,143.54,139.32,137.57,135.63,133.39,130.18,129.64,129.54,126.
62,125.90,123.97,75.30,57.16,54.94,34.92,25.19,18.97,14.46,11.41 . MS(ESI) (m/z):[M+
H]*459.20

[0390]  (BE)—1—-Q—FE—4—(1—(((3—FE—4— g —5—35) 75 I WA £ 30 )
WBE —4—FRIR (L S 82 I 4514

N

]

Na

(ON N/ COQCH
N

[0391]  REEAEA, F7%30.3% ., 'H NMR(500MHz,CD,0D) 8 9.15(s,1H),8.80(s,2H),7.
63(dJ=1.9Hz,1H),7.56(ddJ=8.1,1.9Hz,1H),7.47(dJ=8.1Hz,1H),7.42(s,1H),7.39(dd,
J=7.8,1.7Hz,1H),7.27(dJ=7.8Hz,1H),5.26(s,2H),4.13(s,2H),3.30 ~ 3.27(m,1H),2.90

- 2.78(m,4H),2.46 — 2.32(m,2H),2.31(s,3H),2.29(s,3H),2.05(dd J = 14.6,4.0Hz,2H),1.9
0(qJ=12.8,12.2Hz,2H),1.25(tJ=7.5Hz,3H).”C NMR (126 MHz,CD;0D) & 179.59(d,

J=2.2Hz2),156.57,156.35,154.63,144.37,139.34,137.46,135.63,135.60,133.38,131.20,13
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0.18,129.63,126.58,125.90,123.73,75.28,57.31,52.14,40.79,26.66,25.39,18.97,14.65,11.
45.MS(ESD)(m/2):[M+H]"487.30

[0392]  (S.B)—1-(Q~LE—4—(1— (3~ HHE—4— 4 EgNE -5 T EH I I IH &
Fo) I - 3—RIR (U 183 U &l

N
]
Na
O )
7 N. ) TICOOH

[0393]  REEA[EK, F5E%42.5%, 'H NMR(500MHz,Methanol—d,) 8 9.03(s,1H),8.48(s, 1
H),7.66(dJ=1.9Hz,1H),7.59(dd,J=8.1,1.9Hz,1H),7.51(dJ=8.1Hz,1H),7.43(dJ=1.7
Hz,1H),7.38(ddJ=7.8,1.7Hz,1H),7.17(dJ=7.8Hz,1H),5.28(s,2H),4.48 — 4.36(m,2H),
3.53(dJ=7.7Hz,1H),3.43 - 3.37(m,2H),3.31(s,1H),3.13(s,1H),2.84(q.J =7.5Hz,2H),2.
33(s,4H),2.30(s,4H),2.11(s,3H),1.27(tJ="7.5Hz,3H).’C NMR (126MHz,Methanol—d,)
8 165.58,156.48,156.26,154.49,143.76,139.12,137.77,135.87,134.85,134.16,130.53,13
0.18,129.81,129.17,126.68,125.69,124.00,75.40,56.58,54.41,53.58,48.46,27.77,25.25 2
0.95,18.56,14.57,11.43. MS(ESI)(m/z):[M+H]487.30

[0394]  (S,BE)~1-Q2-LHEH—4-(1—((G—HE—4- Wk —4—H) T FH DM EIH L)
ML bt —3—FRIR (11 5 P8 4) I £ L)

N
Nf

O 9

NO""COOH

[0395]  IRFEAER, F7%27.3% . "H NMR(00MHz,CD;0D) § 9.27 - 9.23(m,2H),7.77
(ddJ=5.3,2.4Hz,1H),7.65(d,J=1.9Hz,1H),7.58(dd,J=8.1,1.9Hz,1H),7.48(d,J =8.0H
z,1H),7.45(s,1H),7.42(dd,J=7.8,1.7Hz,1H),7.34(dJ=7.8Hz,1H),5.28(s,2H),4.36(d,J =
2.5Hz,2H),3.47(ddJ=11.1,6.0Hz,1H),3.37 - 3.34(m,1H),3.31(dJ=7.1Hz,1H),3.27(a.]
=9.5,8.4Hz,1H),3.09(dddJ=12.3,8.4,5.8Hz,1H),2.83(q,J = 7.5Hz,2H),2.36(s,3H),2.33

- 2.22(m,5H),1.27(tJ=7.5Hz,3H)."*C NMR (151MHz,CD;0D) & 178.13,154.62,151.
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80,150.95,143.69,141.24,139.97,137.58,135.47,134.18,130.41,130.34,129.36,127.39,12
6.63,125.97,123.94,75.20,56.73,54.58,53.60,43.75,27.78,25.22,18.89,14.54,11.39.MS(E
SI)(m/2):[M+H]*473.30

[0396]  (S.E)—1—(2~CHE—4—(1—((G—F—4— (B —3—3) W) FIH M =) L5 )
MR- 3—BIR (L & I85) 4 A

S F
Q\l\@
o - |
N ()
N ) ICOOH

[0397]  WEAGEA, F°%26.5% . 'H NMR(500MHz,CD,0D) 8 7.66(dtJ=2.8,1.4Hz,1
H),7.64 — 7.59(m,2H),7.55(dd J=8.1,1.9Hz,1H),7.49 ~ 7.45(m,2H),7.44(dtJ=5.1,1.4
Hz,1H),7.26 — 7.18(m,2H),5.23(s,2H),4.39 ~ 4.30(m,2H),3.49(ddJ=11.1,5.8Hz,1H),3.
35(dJ=9.5Hz,1H),3.32 - 3.30(m,1H),3.25(ddd,J=14.6,7.7,3.8Hz,1H),3.08(ddd J = 14.
6,8.7,5.8Hz,1H),2.79(q.J = 7.6Hz,2H),2.33 - 2.20(m,5H),1.23(tJ=7.6Hz,3H).”"C NM
R (126MHz,CD;OD) & 178.15,160.47,158.51,154.74,143.70,139.64,139.58,137.55,135.
32,135.31,130.48,130.44,129.15,129.11,127.08,127.05,126.63,125.21,123.94,123.69,12
3.67,123.14,123.08,122.77,122.67,115.25,115.06,74.68,56.49,54.38,53.55,43.69,27.75,
25.23,14.53,11.45. MS(ESI)(m/z):[M+H]*481.20

[0398]  (S,E)—1-(Q2~LFE—4—(1—((2,6— —H—4—(6—FMtIE -3~ T EIDHTEE L
B TR LIS - 3— Rl (A s 6) [ &5 44

F. /N
S
O\N/
é L©ii>

[0399] HEAEEE, 77%26.9%, "H NMR(GOOMHz,CD;0D) 8 8.49(dJ=2.6Hz,1H),8.2

“COOH

2(dddJ=8.5,7.5,2.7Hz,1H),7.64(dJ=1.9Hz,1H),7.56(dd,J=8.1,1.9Hz,1H),7.47(d.J=
8.1Hz,1H),7.35(dJ=8.3Hz,2H),7.19 - 7.15(m,1H),5.33(s,2H),4.42 - 4.34(m,2H),3.51

(ddJ=11.2,5.8Hz,1H),3.39 - 3.34(m,2H),3.32 - 3.25(m,1H),3.10(ddd,J=14.4,8.5,5.8
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Hz,1H),2.81(q,J=7.6Hz,2H),2.36 - 2.24(m,2H),2.20(s,3H),1.26(tJ=7.3Hz,3H)."CN
MR (126MHz,CD;0D) § 172.97,165.98,164.82,164.08,162.83,156.01,146.90,146.78,1
45.01,141.80,141.73,140.95,138.87,131.81,127.93,125.25,114.64,111.05,111.03,110.84,
110.74,64.06,57.88,55.90,55.04,45.00,29.11,26.57,20.85,15.78,12.33.MS(ESI) (m/z):[M
+H]"512.20

[0400]  (S,B)—1—-(Q-LF—4—(1—(Q—H—4—G— M —2—5) ") JE) W AF LH)F
EoEng b —3—RIR (. A 87 Sy

[0401] BEEER, 77R78.9% . 'H NMR (500MHz,Methanol—d,) § 8.77(,1H),8.56(s,1H),

“COOI

7.90 - 7.79(m,2H),7.65 - 7.59(m,2H),7.56(s,1H),7.48(dJ=8.1Hz,1H),5.34(s,2H),4.44
- 4.34(m,2H),3.55 - 3.46(m,1H),3.36(dJ=7.7Hz,1H),3.28(ddJ=10.9,7.3Hz,1H),3.13
- 3.05(m,1H),2.81(qJ =8.6Hz,2H),2.33(dt] = 15.2,7.9Hz,1H),2.28(s, 3H),2.23(dd J=1
3.5,6.8Hz,1H),2.03(s,1H),1.28 - 1.21(m,3H)."*C NMR (126MHz,Methanol—d,) 8 154.
84,143.72,138.45,138.38,137.57,132.58,132.27,131.05,130.46,130.30,126.64,123.95,12
1.93,113.21,113.02,69.00,56.53,54.37,53.56,43.58,27.71,25.21,11.29.MS(m/z):[M+H]
*495.20

[0402]  (S,E)~1-(Q2—LHE—4-(1-(G~F—4-G-HME 25 T H DM I LH)F
BN SE -3~ FRBR (L 5 Hn88) I £t

Ful N
z P
T
N
[N
N
J\d/hg‘

[0403] HOER, FR75.0% . "H NMR (500MHz,Methanol—d,) 8 8.67(s,1H),8.62(d.J =

HCOOH

8.3Hz,1H),7.63(s,1H),7.56(d,J=7.4Hz,1H),7.49(dJ=8.1Hz,1H),7.38(d,J =8.0Hz,1H),
7.32(dJ=12.1Hz,1H),5.30(,2H),4.37(dJ=11.1Hz,2H),3.29(t ] =6.7Hz,1H),3.09(t ] =

7.6Hz,1H),2.82(qJ=7.5Hz,2H),2.31(s,3H),2.26 - 2.17(m,1H),2.03(s,1H),1.95(s,1H), 1.
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[0404]

[0405]

[0406]

[0407]

95

24(tJ=7.5Hz,3H).”*C NMR (126 MHz,Methanol—d,)  155.04,143.70,143.17,141.41,1
41.34,141.24,137.37,132.95,132.65,130.83,130.54,130.52,130.46,126.61,123.93,123.82,
115.16,114.98,74.39,56.65,54.53,53.57,43.85,25.24,14.52,11.44. MS(m/z):[M+H] *495.
20

(S.B)~1- 2~ L E—4—(1—((4— G~ HIEIE 25 7 #E) AU 3 TRt
LT —3—FRIR (L A P89 S5

PN
‘d
\L |
N ;
O, #
X
N COOH

FaE A, 7%76.6% ., 'H NMR(500MHz,Methanol—d,) 8 8.79 - 8.69(m,1H),8.5
8 - 8.51(m,1H),8.03(ddJ=16.8,5.3Hz,2H),7.63(dJ=7.0Hz,1H),7.58 - 7.54(m,3H),7.4
7(dJ=8.1Hz,1H),5.30(s,2H),4.41 - 4.30(m,2H),3.50(ddJ=10.7,5.5Hz,1H),3.37(s,1H),
3.28 - 3.20(m,1H),3.09(ddJ=10.2,4.2Hz,1H),2.85 - 2.78(m,2H),2.36 - 2.31(m,1H),2.
30(s,3H),2.24(q,) =6.9,6.4Hz,1H),1.28 - 1.20(m,3H).”C NMR (126 MHz,Methanol—d,
) 8 154.62,143.69,140.08,138.24,138.17,132.34,132.04,130.43,128.28,126.65,126.44,12
3.94,75.24,56.57,54.45,53.58,43.66,27.73,25.22,14.53,11.42.MS(m/z):[M+H]*477.20

(B)—1-Q~LH—4-(1— (3~ HE-4- G- FMt R —2—5) — 75 J ) 25D 45
FHEOIKIE —4—RIR (L EH90) £ 44

E N
7
\E\ |
N
O 2N COOH
N

FaE AR, 7=%28.8% , 'H NMR(500MHzMethanol—dy) 8 8.58(d,J=8.2Hz,1H),
8.37(s,1H),7.60(s,1H),7.52(d.J= 10.0Hz,1H),7.41(dd,J = 18.7,7.9Hz,4H),5.26(s,2H),3.9
6(s,2H),3.18(dJ=11.6Hz,2H),2.80(q.J =7.6Hz,2H),2.66(d,J=11.5Hz,2H),2.38(s,3H),
2.33(dJ=15.1Hz,1H),2.28(s,3H),2.02 - 1.93(m,2H),1.84(dJ=12.0Hz,2H),1.24(tJ=7.

6Hz,3H).”C NMR (126 MHz,Methanol—d,) 8 158.27,154.80,144.11,141.30,139.50,13
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6.91,136.35,131.93,131.63,130.86,130.33,129.57,126.42,125.50,123.52,75.26,57.89,52.
46,27.35,25.33,19.05,14.60,11.48.MS(m/z):[M+H] "505.20

[0408]  (B)—1—(2—HE—4—(1—((3—HFE4— G-t IE—2— 55 — ) =) =5 L35
FEORAIA | -3 RIR L S9N IS

F N
’
T L@
N
O ? COOH
T

[0409]  FBEME, FPER625%, 'H NMR(500MHz,Methanol—d,) 8 8.58(dJ=8.3Hz,1H),
8.37(s,1H),7.63(s,1H),7.56(d.J = 8.0Hz,1H),7.40(dd,J =19.3,7.9Hz,4H),5.26(s,2H),4.40
(s,2H),4.16(d.J=8.3Hz,4H),2.79(q,J =7.5Hz,3H),2.37(s,7H),2.28(s,3H),1.25(tJ=7.5H
z,3H).”C NMR (126 MHz,Methanol—d,) & 176.26,160.27,158.28,154.47,152.86,143.5
3,141.29,141.22,139.45,137.66,136.37,131.94,131.64,130.32,129.57,129.51,126.66,125.
50,123.98,75.33,57.18,54.93,34.86,25.16,19.04,14.45,11.39.MS(m/z):[M+H] 47720

[0410]  (B)—1-Q-CHE—4-(1— (G~ FE4- G-t —2— ) —FIhH FIH R 5D
FEHIRIE —3—RIR (T 1192 FI 44

E N
=
I |
N
) //J\Cﬁ/
N
PQ
COOH

(0411]  HEAREE, 72%83.5%, 'H NMR(500MHz,Methanol—d,) 8 8.58(d.J=7.0Hz,1H),
8.37(s,1H),7.65(s,1H),7.57(dJ=8.0Hz,1H),7.48(d.J=8.1Hz,2H),7.45 - 7.35(m,6H),5.2
6(s,5H),4.23(dJ=3.6Hz,5H),3.37(s,4H),3.12(dJ=10.1Hz,5H),2.82(dqJ=14.9,7.3Hz,
3H),2.65(s,2H),2.38(s,7H),2.29(s,6H),1.85(d J = 48.6Hz,11H),1.27(tJ="7.5Hz,6H).>C
NMR (126 MHz,Methanol—d,) 8 160.27,158.28,154.54,152.92,144.11,141.30,141.22,13
9.48,137.76,136.37,135.06,131.94,131.64,130.98,130.33,129.58,126.60,125.51,123.93,7
5.33,54.53,52.79,48.46,25.20,19.04,14.45,11.41. MS(m/z):[M+H]*505.20

[0412] (S, BE)-1-Q2-LH—4-1— (2~ —4— G-I —2—F) -3 AR FEH R
) CEHFTEHMIE S —3— LR (L 5 193) 454
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[0413]

[0414]

[0415]

97

On, #
N ©
N Ycoon

BEER, 77R701%,, 'H NMR(500MHz,Methanol—d,) § 8.59(dJ=8.2Hz,1H),

8.37(s,1H),7.63(s,1H),7.56(d,J=8.0Hz,1H),7.49(dJ =8.1Hz,1H),7.42(tJ=7.5Hz,1H),
7.25(dJ=7.9Hz,1H),5.33(s,2H),4.44 ~ 4.33(m,2H),3.52(ddJ=11.2,5.6Hz,1H),3.41 -
3.35(m,2H),3.28(dt]=10.8,7.3Hz,1H),3.10(dq.J = 8.7,4.3,2.9Hz,1H),2.81(qJ =7.5Hz,
2H),2.27(5,8H),1.24(tJ=7.4Hz,3H)."”C NMR (126MHz,Methanol—d,) 8 177.94,160.4
0,160.38,158.43,158.40,154.73,151.66,143.71,141.43,141.35,137.54,132.19,131.88,130.
49,130.34,127.45,127.41,126.63,125.98,125.85,124.93,124.90,123.94,123.68,123.54,69.
41,69.38,56.46,54.32,53.54,43.62,27.73,25.23,14.53,11.32,10.54,10.49.MS(m/2):[M+H
1¥509.19

S, B)—1-Q-LH—4—(1— (2~ B —4—(—HMHR—2—50) -5 - E) A
50 CE) TR IR AT - 3—RIR (L S99 S5 1

F. N
v
\E\ |
N
0L, #
~TN s
F N “COOH

A, 72%71.5% . 'H NMR (500MHz,Methanol—d,) & 8.60(dd,J=8.2,1.4Hz,
1H),8.41(tJ=1.5Hz,1H),7.65(d,J=1.9Hz,1H),7.58(dd,J=8.1,1.9Hz,1H),7.48(d,J=8.1
Hz,1H),7.45(dJ=7.2Hz,1H),7.25(dJ=10.3Hz,1H),5.31(s,2H),4.43 - 4.35(m,2H),3.52
(ddJ=11.2,5.8Hz,1H),3.39 - 3.35(m,2H),3.29(ddJ=12.9,5.5Hz,1H),3.11(ddd J=14.
4,8.7,5.8Hz,1H),2.82(qJ=7.5Hz,2H),2.35(s,3H),2.33 - 2.30(m,1H),2.27(s,3H),2.24(d
dJ=13.7,6.5Hz,1H),1.25(dJ=7.5Hz,3H).”C NMR (126MHz,Methanol—d.) & 178.22,
160.41,160.09,158.41,158.14,154.72,151.50,143.70,141.35,141.27,137.60,136.95,133.0
9,133.05,132.26,132.08,131.96,130.46,130.37,126.65,125.86,125.74,123.96,116.17,115.
99,69.06,56.50,54.48,53.62,43.57,27.71,25.21,18.32,14.50,11.27.MS(m/z):[M+H]"509.

20
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[0416]

[0417]

[0418]
[0419]
[0420]

98

(R.B)~1-2~LE—4— (1~ (4~ G- FME R —2- 5 —3- I S I E ) &
Ho) AR - 3—RIR (L 95 U 44

WA, 77%21.4% . 'H NMR(500MHz,Methanol—dy) 8 8.57(dd,J=8.3,1.3
Hz,1H),8.36(tJ=1.5Hz,1H),7.64(dJ=1.9Hz,1H),7.57(ddJ=8.1,1.9Hz,1H),7.49(d.J
=8.1Hz,1H),7.41(dJ=7.8Hz,1H),7.39 - 7.34(m,2H),5.26(s,2H),4.44 - 4.34(m,2H),3.
52(ddJ=11.2,5.7Hz,1H),3.37(td J=9.1,8.2,3.3Hz,2H),3.28(dtJ=11.0,7.4Hz,1H),3.10
(dddJ=14.5,8.8,5.7Hz,1H),2.82(qJ =7.5Hz,2H),2.37(s,3H),2.32(tdJ=7.9,3.6Hz,1 H),
2.28(s,3H),2.27 - 2.22(m,1H),1.25(tJ="7.5Hz,3H)."”"C NMR (126MHz,Methanol—d,)
8 177.86,160.26,158.26,154.49,152.89,152.85,143.73,141.28,141.21,139.46,137.71,13
6.37,135.07,135.06,131.94,131.64,130.50,130.33,130.21,129.58,126.65,125.50,123.96,
75.34,56.48,54.34,53.54,43.60,27.72,25.24,19.06,14.55,11.42. MS(ESI) (m/z):[M+H] 49
1.25.

S 2. STPR 4T BNFFI AR M 1 It

—. SEERP

Tangok MIHEAIET B —arrestin FIGPCR FIAH 1 FH S-AS Tl BC A4 11 (1) GPCRIE
Mo TEV BEHORZR HTEVE BB MRS BR(INTEV, 1-118HICTE
V, 11922 EMREFEREE AN, KNTEV BN TR E IR ER
TOHIE A T (TARE 2IGPCRIYCHy, CTEVELGRLS 2R B —arrestin 2, 7 T
H2 I GPCR Y B —arrestinfl BL/EHIMAREVE, fEGPCRAINTEVZ A5 T AME
IR I Z A2 A2 CARIR I — AN (V2 tail) o V2 il 575 24 GRKER L7
A, IXEORT AR S R RE AR B —arrestinfW 4 &, CTEV BN fa gt
S219P, FE221 R AFRAM RS, DAEBR BHIRCH R, RN B —arrestin 26

O, fEBRSREANC R (B DR R 383 —410), #0 EA R AR A i A2 A i,
BUEH, RSB R B —arrestin 248EL, T2 TASTIIBURRME . UASTRE S
Hy IS FE A GE (Upstream activesequence, UAS). CMVig/NEZE) T FItTARK
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[0421]

[0422]

[0423]

[0424]

[0425]

[0426]

[0427]

PCT/CN2024/123499
99

HPEDE S R S B A o PRI S TangoAHITHE F R =ANprkz RIS =
Hlid. GPCRAEBIFIEAE5E B —arrestin/7, B —arrestin AR TEVEEPRHTAMGPC
RAGVIR, BT AR S Eh TARI PO R R, R AT bR
FER A S s M

. SRR

1R Tango 4l bk sy AIMEEFR I LMk Mok, wlguffvt%k, PAAL1000044H
JORHERE, 700 w L/ welliif 2 H AAEH6 AR F (U IN60w L D’ hanks), 37
CIY5 % ICOUFFRFHIT IR R (20h), 55 RAIIRIE0 % 747 5

2)20hf5, RALIIA30 w LEBERREI M SR, X HRZAZR N30 w L FI2K 584
B, BH=AEAL;

3) 29 E 200, Bi e 4N, HiBright Glo™Luciferase Assay 177
JEFEB AT LIS w LA, iR PR RS 1 0min G A ;

H'E TEFFMGEE, MERelative light unit(RLU), 1e55%5%YE(Luminescence) 5%
1B, 1Hid Graphpad prism A THARALE, THREHIEYIIECS0,

= MRS R

HEWIA 45 W MEGRIEITE, 9 MBRIE, 5{5MEE. SIPR1VAT M BAF-312
JgFAPER B, STPR4PA25 w M BAF—312 9 FA ] FE)
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100
ft —
& :;?;‘1)_ Tango- Tango-
o P CHO nSIP4- | hSIP4-R-
i ECamm | _ CHO 79C-CHO
in 5(; ECsp(nM) | ECso(nM)
k=l
BA 1.0420.1 | 1554442 | 157.15£7.9
F3l 0 175 0
2 FoC” O /jcoou '
N
. 698.904 | 2969.00+ | 1908.00+79
i O\N/ COOH 157.79 471.63 8.15
N7
y ' O 448402 | 3244542 | 236.94+54.
F3C O\N/J\©\ /jCOOH 6 4.55 45
N
3 578.00L | 2157.00L | 1338.00427
O\N/ COOH 102.33 771.50 8.75
NT
F\[/N
I
A SN 16222 | 10.59=1.1
O\N/ 3.44 9
O~coon‘
\[ 133.22
5 ]\év saq | 422%L19
O"(OOH
P 217743, | 318.4048 | 291.50+95,
02 1.40 50
O‘LOOH
7 ‘\‘V 508,40+ | 2504.00+ | 3822.00£13
J\OV 86.94 518.88 20.00
N\/\COOH
g | S1.6440, | 2399.00+ | 728.70+64.
O\N//\©\/ o 38 157.50 50
H
N\/\/U\OH
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g CF3
0 o 2 45550+ | 2352.00+ | 1426.00+37
N H 3620 239.04 3.84
N COOH
0 103040, | 261.6043 | 159.6044.9
38 7.30 0
" 5.63+0.1 | 573.50:1 | 234.80+10.
5 06.45 90
0 177343, | 2251.00+ | 1678.0045

3 112935 | 8.91

5099.00
‘ < "
13 /©\, J\d COON Llsiia | 323800+ | 311100425

D\/O\ _ ; 5991.00 | 3665.00L | 7543.00L90
14 FaC NJ\@i COOH 183082 | 387.61 | 131

241.09 84.62 72

s .\/ k@g/ COoH 806.60+ | 560.10+1 | 560.50+134

6 ]@\/ 231741 | 3315.00+ | 1270.00445
NG Osn? COOH 0.86 R63.14 | 6.82

17 Ot@\/ 22120.5 | 389.50+1 | 95.57442.0
! FC O\N/ COOH 8 95.42 8

8 % 2.95:0.6 | 266.4046 | 63.06421.7
FiC O\NélC(/ COOH 9 2.77 6

19 ‘ 8.63+0.3 | 563.90+1 | 121.40430,

3
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o
LI

26 781.80+ | 234.60+5 | 273.10+54,
0.7 COOH 24.90 4.29 21

21 O 11.96+0. | 192.20+6 | 70.78+27.0
FgC C. N/ COOH 03 4 93 7
NT

1 55.47+7. | 114.50+83 -
22 O O 2 82 50 27.03+6.93

N
) C©\/Q\ P 560.50+ | 5695011 | 585.90480.
3 N D/coo“ 24.80 57.62 57
N
9y 11,6442, | 257.1045 | 219.20480.
PN cOoH g4 740 40
NT

1.06£0.2 | 269.6049 | 157.10+55,
0., 7 COOH 8 9.60 19

25

0.31+£0.0 | 146.90+3 | 57.40+17.4

26 2 0.79 2

N COOH

- ~ | 55.5043. | 1697.00+ | 1130.00+74
fc 0.7 o COOH 43 588.45 84
NT

28 99.07+1 | 23.56+7.4 | 57.19+16.7
D\N/ 6.20 3 8
N COOH
O . 204
29 169.20+ | 54.4140.7 87 17+4.08
O., = 32 2
N (7
N COCH

J

30 87.64+3, 9.09+0.67 | 14.97+£3.78
O‘N/ 35
N PiCO0H
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N 128,30+ | 77.07+£3.0 | .
31 [:i:%:][:;;L\v/o\ cJ\W::::I:{/ 1060 4 73.10+4.91
N H
N ~cooH
O} 88.0213. | 116.00L2 110.5016.8
32 ‘:.\/O‘N/ ’ 66 0.29 5
N
COOH

3 ‘:‘V 454.20% | 127.10£9. | 175.40436.
7 J\d 84.20 85 50

O\COOH

34 86.87 2.405
35 103.6 3.791
36 103.3 1.667
37 643.8 15.59

N
O]
" Ny 2074421 | 13.9942.3
O 2 6.74 9
Lo
N._/ 'COOH

N
N | 311.4044
39 \1\@/ >10000 | 00
O‘N/
IN \
N
\P bt
40 > 10000 | 73-03%12.
o - 88
N
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S
9
51.55+1. ;
41 o7 o 2.9140.01
N N hcooH
CFsy
o o 3.82510, | 20.5310.9
Z O., = 24 8
T
N/ COOH
\
g
p N 2092422 | 55.3348.3
e 0. ~ 3.54 2
N_ /ICOCH
N
¢ |
N
i
44 O\N ~ 10000 878.857i45.
0
Ng !
45 10000 | 4074047
O. 2 4.54
N ()
D"'CQOH
POy
46 O 5606442 | 487.50+1
N__/"'COOH 0.18 8.97
P
|
N 131744, | , .
47 [ o ph 4.67£0.71
O
N/ ICOOH
Q1"
N
a8 \©V 276.4+2 | 210.8+10
0.7 6.98 0.8
(S)
D"'COOH
O CHs
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EIRIAAT ST SIPRAY T MRE, [ExX G R ZHIHIAH, A4
MM R AT, SR RN ARE IS, XS EN AL
Mo AAIHAPASIPR/5IEIFIBAR3 12 5 A A0, H T SIPRUMISIPRA4[ B
—arrestinfHER G TEPPAIMA R, FHNBAFI2RUMRIMKER, Br/kumided T 1o, &k
HAN T =25 &Y. BN EYIBAF3 12T 703 HISIPR /4RO R bf
&, AREHNLBRBAF 20 AC B HONZER, K H = FHER 4y PR
et E22ia, AILAREREIRSIPRIRTEME, (B A DLARFrSIPRAITEE, KE)G,
ARBHANBMG T A E P22 SRR, I PEEIR SRR 5 | N E—2
fem T EYRSIPRAGIETE, R AL 7 R ESIPR4FEDFI30, ISR &
B G PI30%F S1PR 4 B —arrestinfFZ i PER HEC50=9.090M, ¢ MR L
EWI303E4T T SIPRI-526 504, WIS R SIRMERCRSIPAREL, 16
EHI3ONSTPR2/3/ 580 (AT UELBEIEIE, ATSTPR AL BEIER BT 1065,
BB U T30 BEES1PRAGENF, I FXSTPRAFIENTEHEIH 2 =
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FHRMERASIP, [FEIR A EP67T AL EH030, ABLH LT IIS1PR 4G B4
Mgt L EYI67E X STPRATITEEIL E]1.80nM, X STPR A FUE B4 K TF1006%
b &W30. 677ESTPRsfR B

ECso/mM (Emax/%) ECs0/nM (Emax/%) ECso/nM

Receptor 30 67 S|P
SI1PR1 87.64+3.35 (101.66)* 194.8+ 16.05 nM ¢ 8.52+1.06%
S1PR2 >10000 (-6.90) >10000 nM ¢ 2.95+1.37

Receptor ECso/nM (Emax/%) ECso/nM {(Emax/%) ECso/nM

30 67 S1P
S1PR3 >10000 (2.25) >10000 nM“ 20.60+3.37¢
S1PR4 9.09+0.67 (103.51)* 1.80£0.43 nM “ 100.00+21.85¢
S1PRS >10000 (19.51)” 3740+£221.3 nM ¢ 2.00+1.90

T Tango—S1PR1-CHO—K1 M Tango—S1PR4—CHO—KI14RHfUf) B —restinFe &
M, #For
NECs{H I FE £ SD . "FLIPR AT T-S1PR2-CHOMIS1PR5—~CHOZfifU 51
BT, FRNECEAIE £SD. BT PathHunter CHO-K1-S1PR340IMY)
B —restinBRFEIGVE, FARNECHNFHE £ SD. s = Do e 1
HE, WS THE + SDGRERZE IR,

B3 RS A 2ot Bl T T

MR A Ve, ARHANGE T g b 22, R0 5 F, ik
EYIRIRNE S EAE M ) TR SRR, 1558 T R BEES1IPRABIEHI30 67, T
I E 22, 30816753 BT T 29BN I LT A, KB G P22 (R B ANB
AF3I2AHIAROER T IRARIE KA, (EEARILHISIPRUMISIPRAXETLE, FfH AW
A FHEESGER23.5% , AATEAE. M AR EWI30 067, AMUAILHLR
MISTPRAABIIETE, H HE DRt , RN R R AR &, FAREY
RS MR 31197 % F176.21% , BB &R 258 ).

a2 2sah i s4e
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Parameter Compound 22
IV (1 mg/kg) PO (10 mg/kg)
Tmax (h) 0.83+0.29
Tz (h) 2.16+0.96
Cmax (ng/mL) 995.32453.20 544.44+221.09
AUCq (h*ng/mL) 475.87+43.64 1118.59+399.59
CL obs (L/h/kg) 8.90+3.86
Vss_obs (L/kg) 27.73+£16.85
F (%) 23.5
[0433] &30 25BN )1
Compound 30
Parameter
IV (1 mg/kg) PO (10 mg/kg)
Tmax (h) 2.00+0
T (h) 2.78+0.12
Cmax (ng/mL) 437.70£82.58 1031.52491.90
AUCo-+ (h*ng/mL) 823.51+£284.02 9860.13£794.15

CL obs (L/h/kg)

1.02+0.08

Parameter

Compound 30

1V (1 mg/kg)

PO (10 mg/kg)

Vss_ obs (L/kg)
F (%)

4.08+0.32

119.7

AR E H200—-220gHSD A SR (FEME, B3 ) LLILIHIT .

[0434] (L EWI6THIZ5RE) 122488
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Compound 67
Parameter
1V (1 mg/kg) PO (10 mg/kg)
Tmax (h) 0.08+0.00 1.83+1.89
T2 (h) 1.1840.01 2.17+0.11
Cmax (ng/mL) 958.08445.87 986.13+277.10
AUCq: (h*ng/mL) 836.22+£26.98 6372.51+1509.83
CL obs (L/h/kg) 1.19+0.04 1.55+0.27
Vss_obs (L/kg) 1.52+0.02 4.88+1.17
F (%) -- a2

R EE 200-220gFISD AR AENE, F:2H3 ) AT,

SRSB4, N AT REI

SIPRIDAS [R5 AR AL, IR 20l MR bR A 4, AT B Lk 20
LU IIER AL, X ES1PHE S 20 ] DR T Mo AR e o ERItaEA T
HEPI30R SIPRAN G SRR EREEE VY, FESTPR AR AL 2R H TN T
Ewsos Rz N ERIREE- . H1w MIKEERIS1P, BAFR312H{L &30
ACFESTPRA-293TAAM, FE37°C NEESL1.5/NE, FlifS 7 Bk RI B 5 /N Bk 20/ )N
R M2 R T IS 1PRASZAR TR NG Sl WIEILHTR, BAF312{EASIPR1IAISIPRS
BEhAl, BT AESSIPRAFIEENEE, FTLAARES [IES1IPRAZZAANIL,, S1PT]
PASTEESIPRANMN,, T HAE20/NN G SR TR IKE , B FEIES1PR4BIENFI30XS
1PRAMG KR 20/ N RFEEN L RE TT, UEIAL S 302 R s B S 1 PR 4152
Al W EYI30EFSIPRANE IR E SCR R TR,

S5 A A 307E 2R Gl LT BRI (SLE) A PR 255500,

RGMELI DRI (SLE), SHAN B S 0iepon, RBAERE .. 2HA, F2
MR A2 PR R e A B PUR . ERRRHERES, WM. AR,
LR FHEFELNE, RELFREI70/10J7 A SLERHE AL P A 52 405
i, AR ARG SRR . R B S T R ERRERE S
WHR B, BEou™ 4, LB d, T, BEm2IaEk
PR, AWMSEERES . KAERIEREL, HAREE TRz FAax. T,
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BIRES A0 s TS (A A 2 B S s B AR A &, TR LTk 40
H g3 WA AR R T S/ E F T BIRE 400, BEERE =4 B Shuik, oL
TR EY, NAHEINUARARSE . A, BRVURRIERRN, HRER%)
REZKALo

BRESLERT W BT, FOURIGHER &R, BITEERMNE .. AR
MAREE U A, RV, R SIS, S HE R4,
FB/NEREEAL, B IhAERH o

SLEM G RARIE 251, E T RSLERIIE T AR e KT B BB U R, &
W —ERE ORI, ARG, BRMIRAE G ENUA™ A 25
Ve, 2RI R RN 8, DL ACRE 22 B RUISLE FE A T A TG o o
AR AN BTG RIS TPRAAENFI G300 22 Fh RE A G e A I3
HVRGFRIT 3. AR |, AR BT ACR BRI MR L/ Ipr B/ INFRON 1 A0 &
WIIEAT T 253004, SR ToR, 8FEESLERAA/ NG AR EI] B G2 R B ThRE
Bifh), FHBUVNEIET . A0SR 2084 E T RTFH (- S EE W 0, -5
BRI TR, TERE T IRem R nER2R) o

XMSLEFRAUFIT T R, LAW30F] EER/DSLE/NGRE N4, JFRTAERIT—
BRI S BRI, IR R R RIMIE HUZ T RASDNAR K, (ERIIE TR e
e, IR E AR BT R o

GRS R, SLE/NEMIEThT . Thi74aldice B TIEFN A,
G300 B FFEARThIATh17BAE4EEL, Th1/Th2ATh17/Tregtbff, $&7RE
BT VR ST TIRE 4 8 E K DRe A R (AT 7R) o

ETIRIEIE B SONSLERE SRR E . ARG BN 25 20/ INRU A B A T
THEMPASHL(, 455 B RSLE/NRUA ™ B 1 B (RIS Rl , I R
AN ANEREEIE ; (E30ia7T 8 E B IR AR A inR R B & W), I
AR 2 R AT G A AL R IR RO B L, FLRCR AL TR e R s A
D

i LATA, A YIBONSLEAREFHIZaaL, BITab TRIrEZk e . 1654
SIPRAVEREVERENF, A P30M¥ERR KA E N EIAE T B sl R R 6T
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241, R AR, AEBCONRTER. FLEA T AL AR 2
Y.

K6 A0 E 300 B/ 8B B I S5 R /NI 2580l

UCE—FhfizE 7 fiE VO nflammatory bowel disease, IBD), W 7305405
M N . ZREEMNEITIEE, HEMBCIRE ), SEK. mREN
FEEEEE . R, FRUNES, SR B R s, ™
BN TSRS R,

VLA A R E ARG, FrodmErde., BRhREE . 17
MR RE . SEAENRER RS TR R AR, TR 2
ANARIBD RN LIRS — MR R, W AR R B S G5y,
T o B A e AY, 2 RIS B AR AR E T, T & LR R RS
PR E £ EEAFESY, R4, SR AR A 2 R a1
IREHER AN G . 2R ani, rEhURIR 2400, i
BOMETAM . VAT TR B T4, BTy . 4ERrslifl #AEFEUC
KR LR 2 CE B R

UCIRIT W Aa 525K . WER BURGR A B G, MR
YIREA RS PRTG B, [BE % B BRI AR O ARE, BIAnkEEL Bk
FAHENRI R Z AT, AER TR, RISk
R IR I . 534, ITAERIEUCH ATt &, o BEHIN &
GEIETT NEAMESR TR, SEUREITE ., KURELE, XREAME
VAVAN. T (NN LR v s R vy o Ak IS &t i bl e N s Sl S A EN = R i
WA ARG B RS A R /N, AL I AT T SIPRABIENFIL &4
3OFE LT BRI T RO, BARSEITT AN R AR

1ERETT 7

LIRS A R

S Day0—Dayl 48 KMREIFMEL /NI . (5O, #& PREDIT/ I
Ko Dayl #4340, Dayl—Day7i8#:, [:ControlH A4 K4S 53.5%DSS

7K, Day8EH 47 4H, ControlAFIModelZH A2y, A5 B KK HEAN S S
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30 1mg/kg. 3mg/kg. 9mg/kg. SASPIEUNEIE Bk /KA B AL IE)500me/
kg, HBES . DaylsHUM. W&, MESIHKE, JFHAFBEEEL ~ 2emfU45
Wio

121V A A %

BALB/c/NRSEHHT 7 RIE R TR, SEHDay7-Day5 088 APREH S/ N
I MG, & FREDIT/HIHIdTR. IS4, BControléd, HpHET
Day7—Dayl445 552 ~ 3% DSSIER H FIIKIERL, Day7-Dayl4IEH XK, 14K
WK, EE3R, HTHa—REITIENES 4, HiR%25; Control
HAModelZAANEZy, 4 EMERIATR; HaR2H57 A48 530 1mg/ke. 3mg/kg. 9mg
/kg. SASP 500mg/kg, WEBLZy, Day4sHUM ., W&, MELEHKE, JFHAH
BEH E 1 ~ 2emN 41

2 HE R

BALB/c/MR, #EE, 20-22g

AR HERFRINEEMW 1 36000 ~ 50000(DSS)

30 1mg/kg. 3mg/kg. 9mg/kg. SASP(500mg/ke) WELHER

ERGIISSE S

3124538

WOIEAIERIESY : SIS AR AR E IS NR I . (EE S, A TDATE
oy, T RGEDTSHICHE.

DAI V73
i FEEHE R AR
0 EH 0 T, AR 0 x
1 E T aERn 1 M 1 1%~4.99%
2 il 2 A 2 5%~10
3 KE 3 AP NEYS 3 >10%

QSR ER ML, WESHRE, HrE, HREDRERIEHER/
E X 100%) . SiiaiiKR GHZEE/AE X 100%)
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32 B

HUEATT 11120.5em & 1em 452040, BURI B IXFH THLUREA A0 A . H&
ERMST, TERESIE PHESITIV G, LIPS i R AEANZH 2 57K
Sy P4 AR AmehobRfE, HEIFEWT

057 : BORRAERE LI

157 RAN/ SRR RIBIEGR SR aifi), T2, REBSIREE
R, PEA B4 A . KIRNLE S5 H 0 ;

257 1EAAT50% DA L

35y RYBRIEANUKIE, (PYERgnart S = S0 ; W BT BRI
MZRRFE T E. BAENZELFRA R, g LN,

457 s 3T LR 50%

54 KPR HEEERIEASE, WEARKEHIERIGEISE, R
Vo HILALFHEEEIE;

653 SRS ARARI50% DA |

335 R IR AR
OccludinffIMH= Thae PR _E 52 4N B FUANESIBE A, PR iR g e
HEsh, AR T anRtE:, SRR rEE e MR, 1R
EEPIRIEEN, OccludinffIBRRETIAEINI AT DL /Ny - fisks, 4ERA2ads.
T AR SC B A IR IR 55010

45055

L UEE 30N DSSTE T 1 2B ML A 2 /N 25380 2%
ARG K G, B4, BASFUNR, WEESKITE, Bhera/NRit
o HH, ControldARHIIET:; BIIUATETr 2, AAF3T5% 5 BHIEZSASPA
JEr 1A, AA7E87.5% 5 30 1me/keHILT-1A, AA7%87.5% ; 30 3mg/keliL
oA, AFEES7.5% 5 30 9mg/keHALT 2, AfFER75%; SHEALMLL, H
MEZGSASPANI30%, 25 T H m U CH/INR VA7 3R . 48 20 A 3000 A PEUCH
AN A AR R A6 i s
4245300 APEUCEAY/ NG AR B FND AT 43 (15200
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WREE: AREIEREAR, /NRIRE AT N, SR8 R i K 2 i
s, ZIEEREFRETE; B78R, Sceontol4AHML, HABAKEHT T,
RS ;. Smodel4dAHEL, SASP. 30—3me/kefh 240 REE IR R Reb, HAk
ENEIPA HER Iy

DATVESY . DAIGIRTE SIHEE0 RGBT RIBGn, PR BE RN, (5 11
ARSI Pl HmodelddAHEL, SASP. 3045 ZG2HDAIES NEEReER(UnEIsHT
TR

KLARIDAGFA T EMEEIONT ), HmodelZHAHLL, 30 3me/kefh 25201741 T
EHEFRAR; B30 3me/ke P PABGEDSS S /N FRE. R HEVSSE
e

430 G300 APEUCEAYNRAIAKIE . =8 Kk

UCEEMNREALR E 2= RIS 4 IR . B10527%, 5 ControlZHAH
Lb, ModelZH/NRIEE AR B4H A (+p<0.05), 30 1mg/kg. 3me/kg M
T DSSEIEIIEEIAEAE30 1me/ke, *p<0.05; 30 3mg/kg, **p<0.01,vs.Model gro
up), SHRIESIRMEEREA 8 FIhERERRA, B+ L inEx
5, NHREHERNSBWERSINX -F X, S ERSKENE
KRG AR, G5 5RANEN207R, 5 ControlZHAHEL, Model4HIE 7
B RKENE T AR,

4 4RI

FLURIEAA IR IEIRIZ UCH BT TR, At — P30 UCIfER],
N IHPFAE & S5 E U TA M, H&EQEMELEE R . HOER AR
Qe 2O, APRAZ N A NN IR A R T . APELRBOIRIE, 7]
e o B AR AN B AT 6, i HRERL 2 AT B4R R S ke . 4
FENG DL MRPEUCHI AR S SR AE13T7R, ControlZH/NR A5 1A IRES 1
TeR, W LR oe s, W KEMIRGENE BHIE T, AW REANRIE, DSSig
B, BAA/NRINEBRIEEAZ . J50E T I T B RAEARE, I
RIEZEIZ, RN BRCD, FEAH, RIE PR, RS
%2 BATEZGSASPA BUA RAEARIIRIE, (HREA MModeldH, HIMIRAMZ T
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ModelZH, HEFIBEEETT o 30 9me/keH AT WA AU RAEANIDZ I . MIRATHRIR
Do WEYIZ0 1mg/kg, 3me/kefhZifn, FIRGMIER, MIRMMIEZ HHESIEE
5%, AINHERREMIRTE, B R4 ERIER AR T icE, K148
BAFIPE R, A, EUAKE, SModeld1AHlL, SASP. (EMI30K 4515
BB — ERBCEER, ELEY30 1mg/kg, 3me/kefRIFECRER T H
fbH.

SEAREIBBERE AL,

SR R M A — BB, 505 b R A R A ARG
Bt HRFTEANRANEDT b g5ip 1 R 4niuial vl DU B R (T)s) . RFE
P, ERRERT T RERAE—E, Hih, TeRRERWERT . TS5
PR e, EERERERETIRE, WIDATEBIAERAS R R B,
VRTINS s HUGREAERI DhRe . X —REIRI AR PR IR
HEENAREETR T A AR S g O T fR 17K . B =gy 14, 1R m] R
PFHIEANEABUEMABIE R . TIsE A T4 -4 e 8 & i L, B
ARG AT DA a1 S5 AR BN A S Az E BB R UL S5 i
FEKF . DSSerFEUNRE A AR, (HEANIERY], rIseEDssignius
PHESEE N P TISZ BIER, TIAE SRR G B s, A
GG EI AL A R . KAEAOcudinE M EZNTIEA . Hik, ##
GBI TT KA IAE G ER 380

OccludinffIMH= Thae PR _E 52 4R BT TR IBE H, PR i g e
HEah, AR Tt , e R i A rlEE e MR, 1R
IR, OccludinfBRREZIRE I AT DL/ Ny - (isks, 4ERrHZ0as.

W AL INE S5 AR Occludinff) 0k, S5 RAEN5HT R, 5 ControlfH
AHEE, ModelZHOccludinfZiEIR/D, RIADSSIERS, /NRASERREAZ . SAS
P. (LEWIB30IE, OccludinfIZEINZ . El16i e A A B A M E: 1
HOccludinfi F &%, HModelZAHLL, G307 ABEIIOccludinf#Rix,
e A EE REEA 5

AP0 DSSIFF R MU PESE 1A A /NI 253800182
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5. MEE V3OS PR S A 2/ N AR ER PR

RN, control4/NFUA T HIFATE I TF; model2H 55— KB HAIAIZS 553 % ds
sHHIR7H, BEXRKEBK7H . EEE4aR, NNSEREITIn S M, S8Rk
FERFERERIE, ZEERETRETE S JasdinZg 52 % ds B BIK7
H, BXRKBEHIK7H. ADSS 7R/ NSRRI, AL T4 28 a1
BREAS, K2 A IREITIAMITE; BB =2RERAT, MR NRARE DL D
ATV ¥4 Fmodel, sasp—500mg/kg. 30—1mg/kg. 30—3mg/kg. 30—9mg/kg
H, FHI1A; 652.75%ds HHIK7H, BXRKEBRX7H . 484085 Tmod
elH, MREE MEERRAR, IREVOKEAE R THR R

ScontrolAHEL, HAWAMAEIE M, BIhEEN ) SmodelZHAHLL, SAS
P, 3042 ME IR, BAAERITHEERR; HH30-1me/ke. 30-3mg/k
g5 Z5 TRl INRUACER A I RRE 5

HrhmodeWRE: T control A BV 24 B EFRAN, 452020 — AR HI) 1
TRAVINRIOAREE N, Hh30-3me/kef Z524HAHES T model 4 A B RAFAE D
F LT SR S A AR BN TR R4S 205 S AR AR b &l 18
Ry AT IR S AR B R RO R,

5.2 E W30 B IEUCHR AL NRD AR5 R

DAITFS) : DAIGHIIE ShTEE0BEE S BN RN, PR Bign, 15 ks
JE VRS B TR, SmodeldIAHLL, SASP. 3045 Z54IDAIT Y R ;

B 214 RIIDAT TEM, HmodelZIAHEL, 30 3mg/ke#h 254017 1F B 2 1R
% B30 3me/kg Pl ABGEDSS SR/ NRAREE R, 1ML, JE7ESHER,

A B EUCH LA H DATE > WE20 7R 45 2B UC LA HDA
I AR R 28 25801 & A IR MEUCHIE: H DATIE BTN E 22 7R

53 EYIBON B MEUCEAY NRE A KR . B M IKEE R0

UCHEE M/ NRBEALEF 2 NI 4R IR, K230, 5ControlZAAHEL,
ModelZH/NRME A K B 4650, 530 3mg/ke. Ime/kelE Z ] 1 DSS5]
BRE IR . B4 g pE R, HHRE LK S S0 E & X —E
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%, BRI EE S KENILERRELS IR, SRuE2s R, 5C
ontrolZ1AHLL,, ModelZH 4517 E & 5K UL (E 2 2 10

SARIEALZN

FLURBA A RIRFZ UCEZ TR, it P30 UCHfEA,
Ak BA A FPPARLE S RAfE I T RS YT F, H&EREMELER . HEER @
IANETIRERNE, AT AZ P A UM N R B R A s AL BB R
M, PR A NE TR ML, T H&E R AT S8 B 21 P R 2 M
DL RIEHEDL BRI UCHRIREE

SR WE26HTR, Conwol 4/ NREMHFNREE M 7EHE, M LR ses, W I RKEMN
RABR A HESE AL RAEAIN R B IEDSSIEE, B4/ RIS RAR
IREAGE. 3R FHELTHB e, HREENE, Mkafothid
DD, BB, R PR AR, RUNSEET, AYEZSSASPAH BH R
FEZRRIR I, (AR M Modeld], HARIRZAINEZ T Modeldll, HEFIHhEIRETS,
30 1me/ke. 3mg/kefB25/5, FIRGMIEE, MIRAIIEZ HHYEST, KA
RIREAINRE, B A BRSO B T GE . E27 & AR
SEER, AL, BAKE, SModeldIffLl, SASP. 304 £EinRi B iEE — &
BEETER, 1H30 1mg/kg. 3me/kefRIFHCREL T HALA,

7 L R

SRR R B R AR, S5 b R AR B 5 AR RS
By, HFRTEFEANMUANE b 4l R 4nieial ol DG B R (TTs) . BhFE
B RS UEEAE R, B, TSEREENEETT . TIsHTRE
Pifh: BieE, EBEMERTEIIRR, FIDATEEDAER N b R e R mENE, A
VPR AN A A ;. RCRAERAIR  DRe . X —Fepki AR T Be
FELERAREIERR T T DA AR BT OB TR 7K . BFRBTRN S 190, IR FT LA
PRI AR AN SR MBS NIR . TIsER AL T4 —4ufde e 8 S i LT, B
RIS AT BB T B L 15 S5 AR N RS A AT B RSO S5 R 4
FE7K o DSSEFHUNRA I, (HEANIHEIAR, TTaEEDSSHAfE
PSS E R P TIsSE RIS, TIsTESSIARR IR O BRSO, (AR
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GG EIIHS A RIE . KA EAOccudinE R EERTIEA .. Hitk, #
GBI TT KA ARG ER 3k

OccludinffIH= Thse FIEE_E 52 AR BT AR IBE -, PR g o
BHal, AR Tt , 4ERa R IRA A i B AR, 1R
WAMIRIEEN, Occludinf) SREEZHRE N /T LAVE TS /Ny 1fiak, AERFR AR

T G RIS 25 A3 I Occludinf 35k, 45 FANEI28FI29F 7k, 5 Contr
olZHAHEL, ModelZHOccludinfIFRA /D, RIADSSIERS, /INilpiEht Rz,
SASP. 304G, Occludinft)FIAIZ .

ST A A H30/38/53/67/77/801E /MR APEUCEARLH R 253

bR T EWY30, ARWIAIE—EPHE T HALASSIPRAVEW38, 53, 67, 7
7. 80, L UFBHS1PRABIBIFATT iz as A 2 IR T 1.

B FIDSSHH T/, 7770925 % DSSTRIKS K+ B KK 2 K, i85 g [E]
PATIEE 25, RPCL0631E NS, S HIGHEAE: RPCL0637E H 4 451m
g/kg. AP0 5575 E S H720.3me/kg, 1me/kg, 3mg/ke—2H. HLEHI385E5
meg/kg, HEWS3E1me/ke, EW6TE1me/kes, WEWTTE1me/ke, &S
0/ 1me/kg.

S R AQEBOTR) BoR6 TR E NREREERSR, 30MRE B I IR R
Mo DAIEST BRI EWI30M6 TR AT . TEAIHRKIETTH, HH30, 6780
4, BRMEZATIHERCR.

SEHEBIS AV A HI30TE R R B T R OA BRI 2535

— ZhP RN T

ST

SDAER, 200g4h 4, HEME, T HIGNIEEIRA R &N PERFRT KA
o

S A EYI30,

e
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Hiy bagic| KREE
1 Control 10
2 Model 10
3 AT 10
2.5mg/kg
4 1b44 30 03mg/kg | 10
5 A1 30 Img/kg 10
6 54 30 3mg/kg 10
R TTER

3T

3LRRER: REREUSNREFE N, FTITO2SR . SUMAAIR, Be =AMy
BEsH, HO2RRE L SALLBIAS: 20 N MBAE e, HookiesERs,
MARRIATIREMREE; FaF R, AR 215, 4R, =8
RITT, B AR N PRI R K BRUBR T B P o

30230050 (75 % CREN RERAT MR 25 A AL B Rt TRz, LA 900
MFFRAR RO TSR, fEfs MBI RE R A &1
(L E, REHaRER G5 2450 MIEHEBINSMULES, 41 MEIFrR. Contro
EHIERT50 w10.9% TR AEREER K, Hap s 407 5950 w 1N 2 3mg I MIA TS A=
K, BREFERS, BUN AR, BONGEFRIE, F AT R B KRR (A
I, B REMREEIRA IR,

3.2. 25BC

Control41#5 5% DMSO+35 % PEG400+60 % A HEE K, (& MiET5% () F
FAIA(Dimethyl Sulfoxide, DMSO), 35% H5 £ —F#400(Polyethylene Glycol 400,P
EG 400) A %60 % PAEFRER KRR W, 29RO 25 2981 — R RG]

33457

KEUBEM AR, B4, 3510, Control145 175 % DMSO+35% PEG4
00+60% AEIRERK, HR AL TRENMEY), TRHI05% FIDMSO+35 % PEGA40
0+60% AEFERIK

3458 W EEBITR,
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341 KEMSER I RE SIS 14K, BREES AR, BB HRFI5mL/k
go Control 41 FIModel 4 7EFEA S EE W A5 T75 % DMSO+35 % PEG400+60 % -2
K, HRSHGTAHENIIZ,

3.4.2. OAPIHIE SIHELOT4)

SEH BT ROMIER 14N RERAATAT N MO B, S DT, 46
TR R [ E AR5 205 1h, - B3 IR AR (R BOR BRI IRAS AR fi s S 4558 58
BT 4R Fe ik KB R PR3 20min.

)L BT RERE B A KOS : W R RS AT, HIPEAHR K
NIRRT, AR R F1em X 1em /NS0 FBIARHPEAL £, Bhik
AR RR BRHEI AR . Bl S G 1 om X 1 em R/ INE T HOZG A B T B g
B, RUPREE . AREE R YRR Smin NI TE SR X, T
BOREATE R B B AN KB

@QITTBIASI - [ & KA G fR R R A R BB, B RRG
FRIIE K05y 5 KRR IEIA THbAE . Wi 143 o FR4RRRANT A 2
SR FRII RS TR o APR5s T T— IR OSTTRIRAIN, 355K

3.4.3 LH41REE

SEGEE15K, MR RO RMBCHIRER M, MIF4°CHEER, 4°C. 3600rpmEd
O 15min, IWHUMIEGR AT —80°C, KEREBIALIE, Frvk FIEBOSBITr, &
PRECE. NINSFAHL . BHRGHR, FIEPIBOCT, WERkBBmrEeE., M
RN SEHRFRRE . BRI OCTAE IR T —80°Co KRS LRI TR AR E
T PR

3.4.4 T4 —[E LRG0

A BRI IS 2L — [El 4 e 4 B O AR STHESY b O AR A BRI S s AR 1
DHATH DI, FLLERME, RREMMIENE RS, RHIERp
BREL e B4R ERRVE, TIRIRAFA4E R SR EIR 20, FrABS iR AR A
BB ARIE TERB LR G, EP ISR ST SRR,
BOYS) BB TS VBIGEL , FR4TIREE, DRIEAR AT A TRl SO W T h & B 20

MErE.
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THERGOOCHAS) IV ARG GT =62, T4 =0~ 24) PG 0™
BEREWLAR), LAFIR 251 PR ME e T RIT R

8 FEBARME W (AIAVE) MHxARE CHARMN)
0 KERMIE L FHNEE, HEALAZE
"
Mg ek
1 FC e 1.0 41 i 52 % . RIEE. ket
Heth,
1.5 40U IR FE MM IESE AR AN K
2 KMEATES: 2.0 4t eg £m ElS
25 WEHBRARERLR (REATE,
Fk PR BRI B il
(B4 O BR P 2Rl e th)
Yol b 1/3 (RIS HCE A
3 e B Y B 3.0 fa 2 R il
3.5 Bk LA BT SR T it
(B4 O B H IR e i)
YE T (RIFEE e
2) B,
4 BELE 4.0 #2072 YRR ES, TR AT
4.5 e E T ik
5 HAR 5.0 B 765 B EE L PG A 4R
5.5 HIAEE 21 BIEN I E A
6 A5 6.0 FTT UG HIE HEM. SCWREIBIROE
6.5 KTTLG S g T (AR EFEICH), .
% TR AT R IS A A 4
538 Pt SEEARE S (RE. KBEAEED (%)
0 T R R R,
1 <10
2 10-25
3 25-50
4

>50
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A oY

S1 S2 53 S4
Gl 1 2 3 4
G2 2 4 6 8
a3 3 6 9 12
G4 4 8 12 16
G5 5 10 15 20
G6 6 12 18 24

4.5 R:

LLEBRTR R EYOKIEYR, B, MIATESHER)S, A3 TOAIGRM,
ST JETE ST MIAR K BB ST ARSI 4 HE I e, P B B 2 B ] 2 1 e ik
BFEAER I S HBLLL R, KEATE0R D e RN R4 BAT S 122 e
WEEN TRIAE R, KRR RN

42 KIRTEEL:

DAY7, 5ModeldMHtl, MEFRI-2.5me/ke, LEWI30-0.3meg/ke, LE
P130-3me/keiffT 40 R ERAUAIRTEE S ModelAHAREL 4 & AR

DAY14, S5ModefiAHL, HEYI30—1meg/ke. HEYI30—3me kel T 4RI
PIRTEE S Model AR ¥ 1 25 14K

PRI AT 32,

4.3 WM T E R B B A R

DAY7, S5ModeldAHtL, MEIFRIN-2.5me/ke, LEWI30—0.3mg/ks, 1
P130—1me/keiBf 7 HARRMATEN BB E T

DAY14, SModel4AHtl, LAEM30—-0.3meg/ke. 1LEMI30-3me/keiy T 4HRER
WATERRE B LT 5P TERE SRR,

DAY7KDAY14, S5ModelAALL, SModel#HAHEL, B kBTS¢ 2R
SHTPIE TR B G R3O R

4.4 I LS, IESIROCTT R B B R R, O IEs. FATTA K
RO e B BRI R (a8 . MRS M e R R T VA S, 85 RANEI35 TR :

ControlZH KR TR EIHIAENEH, WHREDCE R, AT, T

B KTAGWBAEET .
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1fiModel£H F] PATE 2 K FROC T HCRY TSROk, 00 ek, /NP RIBR L %
KRG RREAERS, REEA RS, WEA BRI
SRR A 30I6TT e, KRBT REBOSTT A G EE R . BB
TGO ERGE, BARARE SRR ORI RIS AL, (HoR W T
HETTER. I, TRAVCAHE G 30 ] DAZRARO AR SRR S T 8 B AR 1
Hlo

4.5 /0 EP30% OAK TR I TR AT A 4 3 (4 S OARSTHF43 52
MEBFTLAEH, ControlAFUH AT LT TRIZHEMEE N E#ELRR
Bigktt . BB SR, REMBPES B REIRAETERIE e 40, R
JE R WACE ARG AE . TiModel A /DR Rk, JREPARHy; RIZPH4H
MR . Bommib . HEPIZEEL; BIEARUNE R | 0 SRR . 9154,
SRR B30I TS, OABHIRME B S ITHGE, FLR6
B PR AIINZE . HESVRHIIEESE

B PORAL A HOARISIES W &40 R BB S 1 97 AR ST 7 HIT, &5
RUE36T 7R, ModeldH 147 L Control 2 B &5y, 1MW E MR &
30IRY7 IS, REUBRE ST REModel I B2 . (LEM30-0.3me/ke. LGS
0—1mg/kg. WEWI30-3me/keltV T HRIREA BEME, REBRIFIIEMFOAR
RSN . DA A PI30 R DAL OA R HER

TIGEE R

AR IR B NS MIAR A, K FROABLAYL, B S 300 A
RUREM 2038 K IE &30 0] AT 450 R ATEIZZIRE ), R
UL, BRI, A & P307] LR OA KR G
£07 O = T SEETE

g5

(S RIS 3070 T AR TEIEE B35 FI. AEMIATERAIR
ILOARBAIH LI RAFTETT R, PIDLA SRR, BaEEA TER

7

Lo
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QR EE TR, LEW3016TT AR BEB R RIS ARO AR R4
(DAL L/

QIRFRYI R K OARSIF A S5 RARIH, (& W30767T HRRIERIFIZEROAR
SRR ST B O, o

S90S 6T R EVE IS R (OAVBLAL IR 2535

REER AR, P 4E, FEE10R, FHRMOERMIA) P T EL,
Control1#515 % DMSO+35% PEG400+60% A FiEh 7K, EAR AL TR &
Yy, YAFIN5 % DMSO+35 % PEG400+60 % AEFER 7K . 254 By 4R 4
N, WEIR2. 5me/ kel EIFIMEXT HRAL. thAE675 M3 AR5 A/20.3me
/kg, 1mg/kgil3mg/kg,

BT AR UOKIER, BEYR. MIATESHERS, EHITOARGER 5
TR S MIAR R BB OCTT ME ST AOTT S8 HI BRI ik, It JH 0 5 P[] 2287 2 S &)
AR, T LI, R BATEDRD Ze R R 4E . AT AE AR . B
G RIFGER, ARREER N,

&6 7R TR EANEI3 7R

DAY7, S5ModelZiAfltl, WEIAN-2.5me/keg. HAHI67-0.3me/kg, 1LE
67— 1mg/ke. L EI67-3me/kelfy T R IIAIRTEEU I Mode AR 1) B 25
FEAo

DAY14, 5ModefHAHM, EYI67-1me/kg. i HI67—3me/kegif T 2H R FRIT
PIRTEE S Model AR ¥ B 35 4%

F53 BT RE B B B R B AR 38 A3 9T 7«

RIS TR e 45 R o DAY7, SModelAHEL, WA RN-2.5
mg/kg, WEWI6T—1me/keitV T HARRATERE B T

DAY 14, SModeldAAHlL, 4 &H67-03me/kg, 67—1me/kg. 67—3meg/kgiafT
HRFAATERER T T,

KA P E ST R R B R

DAY7KDAY14, S5ModelHAALL, SModelZHAAEL, B RIS iR,
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BARGRAMLE, REOCTT R R TR, TS N R
TR B BRI Rt RS M e B R B AT AR

R AE 4078 ControlZH RIS B ETE I, EREDEET
HOEPEEER ., RAY; KASMIETERE . TiModelH ] A B KER S
TICE TGRS, AR BEE, A/ NN B AR R ST IRE R Rk,
RIEEA R, WSEEFIEK,

S E SR EW6TIRIT TG, RS KRBT B GRS . B
MG DLE S, BIRERE BIEE HOR U B R i G o, (EoR WIH S
BRI Kitk, HEY67 ] A RROABIAL R SST H IR RIIE .

HEP6 7R O AR BRI A A - H s i A 417

Model AR I HTR R FIL- 107K BEAG. SModelZHAHEL, UGS
FILNKFEEZE FF, M a67H LIEIL-10, IL-177KFH# S,

FAHRRIMIF R HR A FIL- 177K R ER

a7 O AR RIS TR L2 4 M OARSIVE AT I sEN ANl 420715«
HControl U LB (A 2155 s TREE IS MERE LA LR, WES
M7eRE, REMPES B R RMBEIEET s 40 . RE R s 4ii
BGE TiModel A DB FLLH MRS, RSy, REWHMRERMK. £
BFD . HEPIZEEL; WIS NE R D RO I

SRE BRI EW67I0ITIm, OABALR MR BT A IHNGE, FLRE
Bg; PCOEAENINZ . HESIBHUNIEEST

£ PRHIOARISTE A 20 R BRI B T S BRI T T HIMr, g5 an&l4
2[R, ModelZHIFr b ControldH BETHE, MM ESFRIAL 5 VI67I65T
J&, REUBREICH RBEMode AR 258, 1l & I67—1mg/ke. 3mg/keifiT4H
KEEARFE, SBBRIFNEAROARIBE IO 55

AR AR BT E NS MIASR BT R ROARY, W S 6 Th 1Z4%
BRI R G677 A S i RERIAT B EIRE ), R
FUBTRR . WERA T, I E67 7] AR OA K BT H B
P Rl BB,
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g5

() SEIE R I W6 718 T R TERE S B35 E . AEMIATE RO
OABIA PRI RATHITAITRCR, PTLAH SRR, BeEHATER

PN

QREMELERRIT, (L EW67IETT AR BEBR I I ROAR RS T
(DAL

GIRFRYI A M OARSIEA A5 AR, (EMe7iasy HREERITF IR EOAK
BB T BB AL A o

(WELsaZi R BoR, WaeritiTHEA FRIL-10/0E%H

25 b, VERSIPRAGEBIEREIN, EWe7irialy KEVE ST B E AT

SEHEBI0AE 671 R AL BHARHE (SLEYMRL/ LS A/ N FR Y 253500

KA BREMRL/ Lot NS S 673 T 1 2580F A -

BG40 : MPJ controldl, YA, BEPEZ5CenerimodZH0.5me/kg. X A6
75 B3 A1 RI3me/ kg Bi2H o

8 AR E NG R g 45 R ILE43,

MAURRRME AEH, LB ERF2REA. MAUNE 7] o R 1 E
W BIGESL. £RER, $FESLEAMA/NTURME A& A/KFEEE R
B IR, e 6T 258 AT B AR/ NRURRE A& ACE, fERME
F-Cenerimod 0.5mg/kgH (LA 44571 71) .

HOMSEDNAS A& (anti ds—DNA antibody (1gG)) % SLEA 5 e EURE, ESLEM
ZWRbRLA BIE E AR E . SRR, SRS SLEBALZL/NR ST EEDNA DA
FHEIE, W EY67ES 4 258 18 AT B W AR NGB EE DN A BT K (4
El45HT7)

1M ALET(Serum creatinine) & — M AARHLAFE 9, 158 DIREIEHEIIE M
N, RESHUEF B/ NERIEH, BT R/ INERIE R TR W A T d e A
U/ NERIES DURERAIRA, I LA B AR IR il . AR EoR, 8HfASL
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ERREH/ NRIMLET KPS, (b E67:E2545 258 A T W MR/ U T L
ET7KF- (E46HT1R) o

GREAITFT R, SLE/NEMEIEThL . Thi74alodice B s TIEFE N RA, b
GH67 R B FARThIANTh17BAE4R%E. Th1/Th2ATh17/Tregttff, $&7RE
JBTTVEF ST TR A A28 A DR R e (47T R)

BTGV R RONSLER SR B, FA 100 AN & 4/ R B IR T TH
EFIPASHLfr, 455 RSLERIA ™ B R IEAIIR I, RIR4ng s,
BRIREE, BAnME N Ao ae7insT 8 R EAnnS i B 2
b, FIRGUNERGAE . FURIIGIE . B4 A R 4IRS RIS, BRI
FCenerimod 0.5mg/kgH (ANE]48FT71) o

i LRTA, (A6 TN SLEAMREFIIZ5RL,  HIT 38 T FIYE 25 Cenerimod.

SHEAFI LAY 306741 B BV 2 (AS)/ N H ) 25550

9 ELEA A % (Ankylosing Spondylitis, AS);&— MM HEATIE. RIEVEDSR, -
ERCA AR OCT , TR Bt S BRI A R AMERE

TAS/NRARBL N M2 257550

SKG/NRIE R EfFR A TR . 5 UNRAER 2 N S, Hofth20 /N AR
S B0 RN 556 26 2 FA R ST A Curdlan(3mg/ F) T AS/NERIRAL, BT 44
BIASZER ,  FHPEN HEEE 0 PR AR B L1 0me/ k) FIY & P30 (3me/ k) M A & 16
7#H(GBmeg/ke), FHH . BANEWIMTH/ NN IFITI, BHEBS T
E30M67, BEEANTE; PP FRAANE I G 45 25 Pk AR B b S (38 3.3 8]
B—IREGZ, IR IRER 2. TRMRERREE, DLRELA 257,

2 K MHEFR

28N Al RAETR

PEATPUBUE B I RREIR WSS, W FRZE. Mk B TS, dhit1esy
EFE457),

PP HRUE:

0="JcH ik

1= E TR IR AN 4T
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2= R TRHB E I AL & AT
3= BRI I A & AT
4= T BEROC T ANBE A ™ S i o

2 AN L

PCT/CN2024/123499

FESLHG 28134 8 DA M S0 8514 3 N/ INRH TCTH , SRS/ NEUVE IR . e T
DG E0E, BB WL1400; WW: 2000,

PP ARIE

L BAEGR2): HEREELY, RhERER20 .

$ogyy: KATEBMIE(0.55), [HIREF0.557 .

2, HEEE (L5147,

C BHESI FiD#15, H25): FRAER055

2.3 AT

>, BEERI5.

FIHIBM SPSS Statistics#X #1775 20T (ANOVA), VGRS EIRERN g it545

R, P<0.05HBEMEER

gi “H

3A5MAI AR

Jto

AS/NREE AR THIAHBUANA SERETR : EHELhb, BHESMPIK; e BE
HIUERE . 0SS, ARSI ST . B R Ez el BB/ INRUER
w3067 4 APAMEN R FTE AR B H) HAER K55 117

PR, SRR, WEY30FN67H SRR FEH
B/ NTHAI (P<0.05), FIRWE49. 500K, (E
Yy3oAte7 20 th r] DA il . BROCT ik CnEI5 1)

BB TR 2T I
TUZH/ N I ARSER PR
EARBHD AL 12 57

3BTRS O

CTEEL R TR, HAA/NRA N —MEECCTIROCT AW, BA—E
— AT R B, S— MR B BT S

B, b NIRRT
IR, B ARG IS BRI,

b &¥30F167

2H, SR IRETER R HBECTRR A TR/, 257D

ZALTHARIZH (P<0.05),

LEEANK52, 53,
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