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Tk 3-HEET I, RO, -2 2-FIEP AL, 1,1 2- = AR, LI- ST
FELL2-THREET IR, 22- TR T IE, 13- IR, 2-2Z 38 T AR, 2- R
3-FREE AL, 4-FRAR . 2,3- R T RS ST DUREURBERR, Y
RS, HoAT DAAEAT AR Al (3 A e e s A, B ILEE H D R+
E N ¢k 187 SO A 6B S EA v 7 2 B SN 7 ) .8~ S 7 S5 7 87 K - S 1B S 9 78 N

25



10

15

20

25

30

35

WO 2022/105852 PCT/CN2021/131642

FAE. AL, MR, BB JRIREE. FEMEFERH—AEEA.
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ARG PR 5 fidt-0-, Hh it bEire 2.
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RiE “HHA” 5-C(O)OH.

RIE “HRIREGR” F5-C(O)O(kEHE). -C(O)O L) (KEHE)C(0)O-BL (it
F)C(0)0-, Hrpked fER et FRrE 2o

RAFAL AT AAFAERR B I LT SO R A . AR ARG iX
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SEZJita 51

B 0 ) 225 1) e A% B L IR (NMIR) B0 T 3% (MIS) SR 52 1. NMIR H7F8(5)
PL 107 (ppm) I B4 45 HH o NMR U 58 2 ] Bruker AVANCE-400 #ZREIX, I5E 1%
FIGTAR P PDMSO-do)« STAFEAT(CDCl3) A EE(CD;0D), P47 P
R LAEBE(TMS)

MS [#33l5E F Agilent 1200 /1290 DAD- 6110/6120 Quadrupole MS Y5 i JBt I AX
(777 : Agilent, MS M5 . 6110/6120 Quadrupole MS). waters ACQuity
UPLC-QD/SQD(4: /=5 : waters, MS 715 : waters ACQuity Qda Detector/waters SQ
Detector). THERMO Ultimate 3000-Q Exactive (47”7i: THERMO, MS %5
THERMO Q Exactive).

B L (HPLC) 3 #r{#1] Agilent HPLC 1200DAD. Agilent HPLC
1200VWD Fll Waters HPLC €2695-2489 1= VB (143

FPE HPLC 2 Ml 4 ] Agilent 1260 DAD = 2080 4% .

Vo R IBURE 1) %A% ] Waters 2767, Waters 2767-SQ Detecor2. Shimadzu LC-20AP
1 Gilson-281 fill £ 74 4384 o

TP 458 A Shimadzu LC-20AP #4870 (738843

CombiFlash i #1413 ff1 ] Combiflash Rf200 (TELEDYNE ISCO).

2 TR AR S R R 6 B0 HSGF254 BT GF254 HERHR, 2 ik
(TLC)f8 FI AT ARCR FH B0 RUKE 42 0.15 mm~0.2 mm, 2522 B 4lidk ™ i v
HIHEAE 2 0.4 mm~0.5 mm.

TR (i v — A AR & s g ik e 200~300 B ks s d

ARG T340 22 J2 1Cso {ELIKI I 2 FH NovoStar B FRX (75 [E BMG A #)).
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ARNFEI OIS GE JEURN AT AR FH B JE A O 18 g v2iok & i, BORT T 3K
H ABCR GmbH & Co. KG, Acros Organics, Aldrich Chemical Company, #RiZit%
BHE(E#)H R A 7] (Accela ChemBio Inc) - KL M A A .
SEREA] IR UL, NI BE I8 AE SRR U N REAT .
5 SRR U TR IO E A2 1L AR AR R
ARG R R NIREE ) IL FRES SR
RS R PAEA Parr 3916EKX B AL CFIIETE QL-500 B K AR B
HC2-SS BLE b,
SR BOEE MRS, RANER, REEES3 K.
10 T )2 24 CEM Discover-S 908860 U 1Ry 52 7 25 .
SR R CRE R UL, AU FR KT -
SCHEG) P IERFRR UL, MR NI, N 20°C~30C.
S ) S REHERR RV DR FH V2 A A(TLC), OB A I e R 77, 4t
Ak AR T A 2T BB B 770 (0 4k R AN 2 (il i T AR 2R A BT
15 BB R, B: “EFL/REEARR, ERET LRI SR EA R
MREAT VR, AT DU 2D & 1 = 2 J R B 5 ek B R e vk A T 5
ST 1
6-(((S)-1-(2-F-5-(((S)- VU E K Mg -3 -4 B it ) R ik ) 2, iy s i )-3- e TR k- 1,3,5- = W
2,4(1H3H)-—fif{d 1

20 1
HCI o
H,N J\
\rNCO ) NENH o NIJLN
N
L vy
=n N
1a 1b 1c
oH 0 B 2
o - X E R \ X EIpR
Yo S O O O
o
F F © F
1d 1e 1§
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F—
3- A 3L -6-(1H-MEk-1-3E)-1,3,5-=WR-2 4(1H,3H)- E 1¢
B 2-FF AL EE 1a (4.06 g,47.71 mmol, FH#FZREAHH A A BRA R 1H-
ML 1-FR Bk EhEREL 1b (6.66 g, 45.44 mmol, i 1S E 2GR A IR 2 7 )WA T N,N-
THEOBEGBS mL), #RAER-10C, BN 1,8- &R = —ik-7-4:(12.00 g,
47.65 mmol), 5 7B EHEE, RBLEIKIE N 4REETE 30 208 VKB T, I NN-
B TBKIE(9.80 g, 68.08 mmol), AHEEI-SC, WM 1,8- K I —IR-7-1E
(17.14 g, 68.06 mmol), 10 4F¥PJEiEEE, SMAEOKI T kEEiite 1 /bt EHE T,
TN 2N #h#2(132 mL), 30 4 Bhfaiite. oLk, WEIED, BT, S3krE
) 1e (330 g, TEHE: 32.9%).
MS m/z (ESI): 222.0 [M+1].
o
(S)-2-F-5-((VU AR IR-3-28) A 8 R S e
B A-5-3- B 2R L RN S 1d (10.00 g, 59.55 mmol, AL T A R 2 7)F0
(S)-VO UK -3-F%(15.80 g, 179.33 mmol, #HIEIL2ZERHR(EE)ARAF)ET &
FE(100 mL), JIABEEREH(22.00 g, 121.13 mmol), MERE(10.00 g, 126.42 mmol)
M=2.0%(13.00g, 128.71 mmol), ZEEHEF: 24 NI LU, WIEIRYE, FHREREE
Tk DLBE AR R A AL T35, 13268 1e (1.00 g, 772 8.0 %),
MS m/z (ESI): 211.0 [M+1].
=
(R)-N-(2-F-5-(((S)- VU S A -3 - 525 ) e 8 ) 2 R I 6 )-2- FROBE TR e -2- WP At B e 1
BAEY) 1e (1.00 g, 4.76 mmol)FI(R)-2-F LT L-2- W Bk 1% (580 mg, 4.78
mmol, FiESEEEZARHAMRA )G T & FHE(20 mL), IIABRERH(1.90 g, 5.83
mmol), FEEBEFE 16 /N o LTI, WIERSE, SRS 1f fLi(1.40 g, 7R
93.9 %), MMEFAMEZEHT T—F.
MS m/z (ESI): 313.9 [M+1].

g7
(R)-N~((S)-1-(2-58-5-(((S)- VU W Mpg - 3-8 ) 5 2 ) R 3k ) £ Ak ) -2 R B TR e -2 - M ik 9 e
1g

P54 1 L5 (100 mg, 0.32 mmol)¥E T & 4t (5 mL), BB =K.
LV H E]-60°C , N 3 M HR R RAL BRI 2- F R DY SN VA 2(0.22 mL, 0.66 mmol,
T RERE RN ARAT). ZARTT, RMAAZERRE S AR A
WHE(10 mL), A HANA. KA B0 mLx2)ZEL, & IFAVAH, A
AN AN (100 mL)Peik, TooKBREREN T8, ok, ek, ARERA: B
LV A R B 2L 3R R, 132FRE 4 1g (105 mg, 77%: 99.9 %).
MS m/z (EST): 330.0 [M+1],
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FHA
(S)-1-(2-F-5-(((S)-VU AWk g -3- 38 ) S ) K I ) 20-1-F%. EhFREL 1h
BAAE Y 1g (105 mg, 0.32 mmol)i& T ZEEH (S mL), “HIE| 0°C, NG
EAR(101 mg, 0.85 mmol, F¥FYFIRIL TAHRAR)). RAFEZFIEBFE 1 /N 95K
JEds, ARRE Y 1h KL (83 mg, 77 F: 99.5 %). MM LHFAMERATT
_;_/;:0
MS m/z (ESI): 208.9 [M-16].

Evaviz
6-(((S)-1-(2-F-5-(((S)- VY Z Wk g -3 -4 2 i ) R i ) £ i i )-3- e T - 1,3,5- = W8
2,4(1H3H)- i 1

P& 1e (70 mg, 0.32 mmol)MI{L 44 1h (83 mg, 0.32 mmo)i& T N-FJE
IR A5ERR(8 mL), TN =Z.04(64 mg, 0.63 mmol), 120°CHFE 16 /. & ROK
FH {03941 1 (Boston Phlex C18 150%¥30mm, Sum, ¥EHifAR: 7K(10 mmol MRERE
o) LS, 20-95% 01, 20 B ERAESENG, Vi : 30mL/min), 15 2SR 1 (6
mg, E: 5.0 %).

MS m/z (ESI): 379.0 [M+1].

"H NMR (500 MHz, DMSO-ds) & 10.50 (brs, 1H), 7.66 (brs, 1H), 7.11 (m, 1H), 6.92 (m,
1H), 6.84 (m, 1H), 5.22 (m, 1H), 4.96 (m, 1H), 4.80 (m, 1H), 3.89-3.71 (m, 4H), 2.19
(m, 1H), 2.02-1.88 (m, 1H), 1.39 (d, 3H), 1.29 (d, 6H).

St 2
6-(((S)-1-(2-F-5-(((R)- VU A R e -3 -5 ) S Ak ) A Ik ) £ ) 2 ) -3- e AT k- 1,3, 5- =k
2,4(1H,3H)- i 2

A
OH 2

o]
' e . w0

1d 2b

: EHuE Ee : Ni\
(tr‘I:jf\ T< (ir.T::[Aﬁg 1c (tr‘T:jf\ 'HA%

ﬁ%’*%ﬁ
(R)-2-F-5-((VU LK IRg-3- 55 S8 B )2 FRE 2a
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LAY 1d (10 g, 59.5 mmol)FI(R)-TY S LR -3-F%(10 g, 113 mmol, LifHE
BIEZRH AR AR)ET & F 5100 mL), JIAMLEE(10 g, 126 mmol, adamas),
= J%(13 g, 129 mmol, adamas), JCOKESEH(23 g, 127mmol, AR IR ZTR}
FAWRAT), RHE 24 /NS o 138, ORISR, FHRERA (il DLBE IR A 2R
A 2L S5 R YY), 1SRRG ) 2a (1.9 g, 773 152 %).

MS m/z (ESI): 211.0 [M+1].
Hb
(R)-N-(2-58-5-(((R)-VU S WM -3 -3 ) S A ) 2 F TP Ak )-2- R L T e -2- WP T B e 2b

P51 2a (1.9 g5 9.04 mmol)HI(R)-2-F HE A kE-2- Wt % (1.1 g, 9.08 mmol,
adamas)¥A T S FHE(30 mL), MMABKERHE(3.6 g, 11.4 mmol), FiEHER AL 16 /M),
g, JREIRAT, RRERRE B DI A R A SUACITSIR AR, 13 BIbRE
Yy 2b FLAHQ2.8 g, FEE: 98.8%).

MS m/z (ESI): 313.9 [M+1].

Bk
(R)-N-((S)-1-(2--5-(((R)-VU SR I -3 - H ) S ) R i ) 2, 3k )-2- FR R T -2 - NP T i fe
2¢

A4 2b A5 (300 mg, 0.96 mmol)¥E T & H e (10 mL), ZAE#H: =K.
B4 EHIE-60°C , 1 3 M BRI BE 1) 2-FF B DU S K YA 2(0.67 mL, 2.01 mmol,
P RERE R ARA ). AR, REEERBRE S /N AR
(10 mL), AN . KA 28 ZE520 mLx2) 5, AIFAHH, A
MRS AL BT IR(100 mL)Bed, FoKBREREN T8, o8, WRikgs, AR (3
EVLBE IR R B iR AR, BBbREY) 2¢ (315 mg, 77Z: 99.9 %).
MS m/z (ESI): 330.0 [M+1].

gl
(S)-1-(2-F-5-(((R)- VU Uk R -3 - Y ) R L) 2 e #h1iR 2k 2d

B 2¢ (315 mg, 0.96 mmol)¥AT ZEEH (6 mL), “H1E| 0C, HingE
TAA(B03 mg, 2.55 mmol, HHFFAMTAMRAR). SNAEZESF: 1. 5
R4, 19 EAREY) 2d FLH(250 mg, FEE: 99.9 %). MR ERAEREHT
T2,

MS m/z (ESI): 208.9 [M-16].

FAL
6-(((S)-1-(2-F-5-(((R)- VU Z Wk MR -3 - J2 ) S i) O i) £ B 3 B )-3- e TR - 1,3,5- =k
2, 4(1H3H)-f{ 2

HALEY) 1e (164 mg, 0.74 mmo)FLAH) 2d (250 mg, 0.96 mmo)ia T N-F
FEMEIE LERA(8 mL), A =Z.J%(75 mg, 0.74 mmol), 120°CHEHE 16 /N . %L
WA it v 4l Ak (Boston Phlex C18 150%30mm, Sum, ¥EMEAEFR: 7K(10 mmol BRER
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A OIE, 20-95%. 0, 20 A EPEE YR, Wi : 30mL/min), 13 EIFRE )

2(30mg, #F: 10.7 %),

MS m/z (ESI): 379.0 [M+1].

'H NMR (500 MHz, DMSO-ds): & 10.52 (brs, 1H), 7.27 (brs, 1H), 7.13 (m, 1H),
5 6.92-6.83 (m, 2H), 5.20 (m, 1H), 4.97 (m, 1H), 4.79 (m, 1H), 3.88-3.73 (m, 4H), 2.20

(m, 1H), 1.95 (m, 1H), 1.39 (d, 3H), 1.29 (d, 6H).

SEjEf) 3
3-S5 P HE-6-(((18)-1-(3-((PU L R g -3- 2 AU R ) R Ok ) £ ) 2 B )-1,3,5- =%
10 -2,4(1H,3H)- [ 3

. NJOLNJ\
(j/o\@/\”)'\uko
OMs

S g oo gt =

3a

o : B . NJ\
g\g }/ (j/@Ang Q/\@A lu 0

3e

fﬁr"ﬁ
VUSRI -3-J  FRE PR 3b
15 F VUSRI -3-FF 3a (2.0 g, 22.7 mmol, #HZALZERE(EE)ARATHM =2

fii(3.4 g, 33.7 mmol)i& T 5 1 %£(20 mL), 0°C in \ H JL A BE5(2.84 g5 24.9 mmol,
B EGEFANFAFIERAR), ZiRRA 24 /M JIAZK(100 mL), A & F
$E(20 mLx2)ZHL, A IANUAH, WORMRSE, FRERAT (i DAl Ak & A 2k
AR, 23R8 3b 3.1g, 7 %: 82.2%).
20 "HNMR (500 MHz, CDCl3) & 5.34 (m, 1H), 4.06-3.89 (m, 4H), 3.06 (s, 3H), 2.29-2.24
(m, 2H).
v
3-((PU SR -3-38) A 5 2K % 3e
Bk A0 3b (700 mg, 4.21 mmol )T 3-§ 3L F FEE(500 mg, 4.09 mmol, HHIT
25 AR (ER)EARAFDET NN-HREFERZ(10 mL), MMABRRNS50 mg,
6.16 mmol), 90°C . 16 /MM o HIZKHEE(SO mL), H 4R 4 BE(20 mLx2)%EHL, &
AN, ks, FHRERA ARE TR AIE R A A3y, M35
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) 3¢ (710 mg, F2E: 90.2 %).
MS m/z (ESI): 193.0 [M+1].
=k
(R)-2-FR J-N-(3-((VY Z WK Mg -3 -k ) A it ) 2 Y I 6 ) TR -2 - P T i i 3dl
BAEY) 3¢ (710 mg, 3.69 mmol)FI(R)-2-F LT -2 W B (450 mg, 3.71
mmol)iA T & HLE(10 mL), MIABRERH(1.5 g, 4.60 mmol), $FEREL 16 7/NHf o
g, W4, FHRERAE OB R A IR AN R A 2B SR, 3 3IbRE 1) 3d
(1.08g, #: 99.0 %).
MS m/z (ESI): 296.0 [M+1],
FE
(R)-2-F 32-N-((18)-1-(3-((VU SR IR-3 -3 ) Sl ) 4 i ) 2, 228 TR e -2- W T S e 3e
FALAH 3d (500 mg, 1.69 mmol)iA T ~EH (10 mL). B SR, A1
-60°C, N3 M HEEBALEERY 2-F B DU S RIE VR (1.2 mL, 3.6 mmol). JFiF
BIZ BB 16 /M. 0OCF, IMEAEEKIER (20 mL), A AN, KAHA
R TR0 mLx2)AEHL, A IAHIA, M LA R(100 mL)FEE, ToKim
FREN T, 98, WURIRYE, FRERH IR TR AIA R A SiL TRy,
1S FIFR ) 3e (490 mg, ZF: 92.9 %),
MS m/z (ESI): 312.1[M+1].
FL
(18)-1-G-((VY A Mg -3-J8) s ) R IR 2 i 618 26 3f
BAL G 3e (490 mg, 1.57 mmol)iE T (5.0 mL), 0°C R, A G EA(220
mg, 1.85 mmol). ZEIFE 1 /N o S SLIRR R 48, 79 245 8™ 4 3¢ 4 (390 mg,
102%), MMEFAENEZAT NP,
MS m/z (ESI): 208.1 [M+1].
Eyavig
3- 5 P 3E-6-(((15)-1-(3- (VU U kIR -3 -3 S Il ) A 3 ) 2, 3k ) ) -1,3,5- = =
2,4(1H3H)- i 3
P A 1e (150 mg, 0.68 mmol)FIALA4) 3f (211 mg, 0.87 mmo)ia T N-FH A
Mg BERR(6 mL), A =Z.0%(69 mg, 0.68 mmol), 120°CHEHE 16 /NF. I mi
A 83 E 4l 4k (Boston Phlex C18 150%30mm, Sum, ¥EMAEZR: /K(10 mmol FRIREA
o)y OIS 20-95%0E, 20 R BEEE N, Y : 30mL/min), 13 EFREY) 3 (40
mg, FoHE: 16.4 %),
MS m/z (ESI): 361.0 [M+1].
'H NMR (500 MHz, DMSO-ds) & 10.45 (brs, 1H), 7.28-7.25 (m, 2H), 6.92-6.88 (m,
2H), 6.81 (m, 1H), 5.02-4.98 (m, 2H), 4.81 (m, 1H), 3.90-3.74 (m, 4H), 2.19 (m, 1H),
1.92 (m, 1H), 1.40 (d, 3H), 1.29 (d, 6H).
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SEiats 4
(S)-3-7 P B-6-((1-(3-((6- FF kb g -3- 5 ) S ik ) ok ) 2 0k i B)-1,3,5- =6k
-2,4(1H,3H)- i 4

Jogeon Seq

Iz

HO” \©/\

4a

o}
BHE JJ\N/K

ﬁ@ﬂ \ﬁ%wyﬁ\@AEEf ﬁx@ﬂ

ﬂ?ﬁi
3-((6-F LML g -3 - )5 Ik ) R % 4b

B (3-FP BRI 25 5B FR 4a (800 mg, 5.34 mmol, R 2ERHL( AR AR
Al 6-F FEMEBE-3-By(300 mg, 275 mmol, ARG HRARET & F
$2(6.0 mL), A= (560 mg, 5.54 mmol), MLIE(440 mg, 5.56 mmol)FlAE7KES
FE4R(1.0 g, 5.51 mmol, FHFEAFRAGRHAIR AT, KRISH: 24 /NS FifE#E
a8, BEMEURIRYE, FRERCAE OB DI RIA R A Ak TSR, 23
FRREF= ) 4b (410 mg, 77ZF: 69.9 %).
MS m/z (ESI): 214.0 [M+1].

Par'a ol

i
(R)-2-F J2-N-(3-((6- P b g -3~ o 2k ) 2 YT 6 ) PR -2 - P T Pt i de
B A1) 4b (410 mg,  1.92 mmol)FI(R)-2-FF LA S -2- Wk % (235 mg, 1.94
mmol, adamas)iaT & F%E(6 mL), MIABKIRHL(760 mg, 2.33mmol), it FE
16 /NEF . 1E9E, WOEMRYE, AR AREIEIRAIE R A 8Ly, 7
FIFR =Y de (560 mg, FEE: 92.0 %).
MS m/z (ESI): 317.1 [M+1].
F=0
(R)-2-F J-N-((8)-1-(3-((6- B AL M me -3 -5 ) S 2 ) A k) 2. 38 TR -2 - W T 9 i 4d
AL A e (500 mg, 1.58 mmol)iA T S F (10 mL). SRR, KpA
HE-60C, N3 M FREIRIEEN 2-FF R PYSILEER (.1 mL, 3.3 mmol, i
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RIRHE B AR AT AR =R 16 /M. 0CR, AT S K
(20 mL), A HANAE. KA L8R B0 mLx2)ZEE8, S IFANIAE, A
ACENVER(100 mL)BEHR, JoKBREREN TR, I8, R ikds, HRERAE ik LAk
JRFE R A SiL TR RN, 13 2R 4d (480 mg, 77ZE: 91.3 %),
MS m/z (ESI): 333.1[M+1].
b7
(8)-1-(3-((6- F LML IE-3-IE) S L) ) 2. 1. EhPR L de

HBAAY) 4d (250 mg, 0.75 mmol)iA T ZEEH(6 mL), ¥“H%| 0C, FHin&it
TWAH(238 mg, 2.00 mmol, L#EF I THRAT). KMNAZEBRE 1N, W
JERAR, 13RARE=Y) 4e FLA(199 mg, 772 99.9 %). MATLHRAMEREHT
i
MS m/z (ESI): 229.0 [M+1].

F
(8)-3-57 P H-6-((1-(3-((6- FF AR ML NE-3- L S ) IR 0 ) 2 B Y/ )-1,3,5- =k
-2,4(1H,3H)- i 4

FAEY) 1e (129 mg, 0.58 mmo) ML 54 4e (200 mg, 0.76 mmo)ia T N-H 2
& LEEA(6 mL), IIA=Z0%(59 mg, 0.58 mmol), 120CHEHE 16 /Nf. FlE 20K
A4l 4k (Boston Phlex C18 150*30mm, Sum, HEifE%R: 7K (10 mmol MREZEA
). CIE, 20-95% 0, 20 B RRIEBEM, JHIE: 30mL/min), 3 RFREY) 4 (4
mg, 7EF: 1.8 %),
MS m/z (ESI): 382.0 [M+1].
'H NMR (500 MHz, DMSO-d) & 10.46 (brs, 1H), 8.24 (s, 1H), 7.40-7.34 (m, 3H), 7.27
(m, 1H), 7.13 (m, 1H), 7.05 (s, 1H), 6.86 (m, 1H), 5.03 (m, 1H), 4.80 (m, 1H), 2.45 (s,
3H), 1.39 (d, 3H), 1.29 (d, 6H).

L 5
(8)-3-7 P F:-6-((1-(3-(= 9 P 28 0k ) R R ) £ 0k s 5)-1,3,5- = R-2,4(1H 3 H)- il 5

i)
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i
(R)-2-F JE-N-(3-( =380 H 40 ) 2R FR I 2 ) TR -2 I Tt B i Sb
B 3-(ZRFEIL) KPR 52 (1.0 g, 526 mmol, FH#FEAREZGRHLA R AR)
FI(R)-2-F 3 A fe-2- W L A(640 mg, 5.28 mmol)¥& T & HF 4520 mL), IMABR
FR4(2.1 g, 6.44 mmol), HEFESN 16 N, THUE, W4E, FIREROH: (it ik LA i
AME R A SRR, SRR 5b(1.45 g, 773 94.0 %).
MS m/z (ESI): 294.0 [M+1].
b
(R)-2-FF 3E-N-((9)-1--( =5 2 ) R I 2,38 TR e -2- W 9 e Se
HALA W) 5b (500 mg, 1.70 mmol)iE T ~&H (10 mL). ZASMRY T, B E1F
-60°C, N3 M FEERAEEN 2-F VUSRI A (1.2 mL, 3.6 mmol). RF
BB 16 /M. 0OCTF, IMAMELEKIER (20 mL), A HANAE. AKAHH
LR BEQ20 mLx2)REE, AIFAHM, FWRSEAATR(100 mL)¥Egk, TR
BN T, 98, WRIRYE, FRERAE (i AR RIE R A 4L TR,
BRFRE ) 5¢ (490 mg, F7EE: 92.9 %).
MS m/z (ESI): 310.0 [M+1].
=
(S)-1-G-(Z P AL I 2 F% thmkh 5d
BAAY) 5¢ (250 mg, 0.81 mmol)iE T ZEEH (10 mL), A% 0°C, FHin&it
WAHH(256 mg, 2.15 mmol, L#EF I THRAT). KMNAZEBRE 1N, W
JEWAE, 1FRbRY) 5a K5 (195 mg, 7. 99.9 %). M ICTH AL T
T2
MS m/z (ESI): 188.8 [M-16].
YL
(S)-3- 57 P 22 -6-((1-(B3-( = FF 48 5 ) 2K 3 ) 2. ) & 36)-1,3,5- =22, 4(1H,3H)- il 5
BAEY) 1e (119 mg, 0.54 mmol)FILAH) 5d (195 mg, 0.81 mmo)iaT N-F
JEREPEBERR(6 mL), MMAN=Z.0%(54 mg, 0.53 mmol), 120°CHEHE 16 /Nt FERL
VM (i L 4l Ak (Boston Phlex C18 150%30mm, Sum, ¥EARIAZR: 7K(10 mmol BRFR
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A OIE, 20-95%. 0, 20 A EPEE YR, Wi : 30mL/min), 13 EIFRE )
530mg, H: 15.6 %),
MS m/z (ESI): 359.0 [M+1].
'H NMR (500 MHz, DMSO-ds) & 10.49 (brs, 1H), 7.68 (brs, 1H), 7.48 (m, 1H),
7.40-7.35 (m, 2H), 7.25 (m, 1H), 5.10 (m, 1H), 4.81 (m, 1H), 1.42 (d, 3H), 1.29 (d, 6H).

SEEf) 6
(S)-6-((1-(S-FR A Fk-2-F 25 I 2. 3L YR I )-3- TR k- 1,3,5-= k-2, 4(1H,3H)- F 6

1}
e S =
Brmo - A©\/%O = " ) -
F F F

6d 6
%-ﬁ
5-FRTA -2 300K U 6b
i S-IR-2-FAE S 6a (10.00 g, 49.26 mmol, | HEFEE Z5 R A7 IR A 7)1
AN (6.35 g5 73.93 mmol, FHITALZRH( L) AR AENET 1,4- N0
(100 mLYFI7K(5 mL), AIALL, 1-X0( 2R AL ) — k] — &bl & s 5 4(2.42
g, 2.96 mmol)MIBERE =4#1(27.15 g, 128.07 mmol), EHET=IK, 100°CH+: 16
NI SYE, WRERYE, FRERCFE A DR FIA R A Stk AY, 153
FrEF=4) 6b (7.00 g, 77E: 86.6 %).
'H NMR (500 MHz, CDCl3) & 10.32 (s, 1H), 7.52 (m, 1H), 7.31 (m, 1H), 7.05 (m, 1H),
1.91 (m, 1H), 1.01-0.97 (m, 2H), 0.70-0.66 (m, 2H).
g
(R)-N-(5-FRTA -2~ 9 % F I 3t )-2- F L TR e -2- WP T B e 6c
LAY 6b (1.00 g, 6.09 mmol)FI(R)-2-F JE T E-2- W B (738 mg, 6.09
mmol, F¥#FEREGRHEA R AR)HIET Z&H (20 mL), IIARKEZ#H1(2.38 g, 7.30
mmol), HFERAL 16 N o 138, WEKRYE, 5287 6¢ ALAH(1.62 g, FR2R:
99.5 %), MMEF A EEHT T—F.
MS m/z (ESI): 268.0 [M+1].
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S —

g0
(R)-N-((S)-1-(5-FR T FE-2-F R ik ) 2, 3%)-2- FR B TR e -2- I i 9 iz 6d
B G 6¢ LA (1.62 g, 6.06 mmol)¥A T & Fie (10 mL), T EH =K.
RNV HE-60°C, I 3 M FIERALBER) 2-FF L PU S eI V73 (4.25 mL, 12.75
mmol, FHFFFRBBEMARAT]) BARPT, RPAEERBFH: S N A
PR S AL VER(10 mL), AN . AHHA LB B840 mLx2)HL, &AL
A, AL BNE R (100 mL)Fegs, JoKERERN T, 8, k4, L
FECTER DABE i AI4R 3R B 2EA0 135 R, 13 B4R 4 6d(1.70 g, 7 %: 99.0 %),
MS m/z (ESI): 284.0 [M+1],
gl
(S)-1-(5-FA T H-2-3 R ) L e SRR EE e
B A4 6d (300 mg, 1.06 mmol)iE T ZEEH (10 mL), #EIE] 0°C, Ml
WHA(G335 mg, 2.82 mmol, EHFFRILTARAR). KNAEREHFE 1 /D . 8
R4, 2R 6e (228 mg, J7EE: 999 %). MM LTFAEREAT
T~
MS m/z (ESI): 179.9 [M+1],
ENivg
(8)-6-((1-(5-FR A F-2- ok ) £, 28 & ) -3- A 2E-1,3,5- = WE-2,4(1H,3H)- il 6
LB 1e (156 mg, 0.71 mmol)FILAH) 6e (190 mg, 0.88 mmo)¥a T N-F A
& LEEA(8 mL), IIA=Z04(71 mg, 0.71 mmol), 120CHiHE 16 /NiF. FlFE 20K
A4l 4k (Boston Phlex C18 150*30mm, Sum, HEHifE%R: 7K (10 mmol MRERE
)y U, 20-95% .01, 20 A3 Eh R REEEIR, P : 30mL/min), f3RIAREE=H) 6 (50
mg, 7EF: 21.3 %).
MS m/z (ESI): 333.0 [M+1].
'H NMR (500 MHz, DMSO-dq) § 10.48 (brs, 1H), 7.20 (brs, 1H), 7.12 (m, 1H), 7.06 (m,
1H), 6.98 (m, 1H), 5.22 (m, 1H), 4.80 (m, 1H), 1.92 (m, 1H), 1.40 (d, 3H), 1.29 (d, 6H),
0.95-0.91 (m, 2H), 0.65-0.62 (m, 2H).

SEJt 7
(S)-6-((1-(CWIR[4.2.0]7-1(6),2,4- = H5-3-38) £ IL YR I )-3- A HE-1,3,5- =1k
-2, 4(1H3H)- "l 7

= NJOJ\NJ\
E@/;HJ'\HAO

7
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9 : q
N F Y \N“\.s7< B ; N\‘..s\K
H
7a 7b 7c

(0]
- N)J\NJ\

: : N
NH, ~ NJ\NAO
HCl e HOH
7

7d

B

Paran

L
(R)-N-(AUH[4.2.0172-1(6),2,4- = )fi-3 -2 FF A% )-2- FF B A Je -2- W e fie 7o
B WIR[4.2.0]E-1(6),2,4- =45-3-F B 7a(2.9 g, 22.0 mmol, K %EFH ik
“W02019023147A1 F UL EE 512-513 TUBIR 1 AFFHI” $l4& M) FI(R)-2-
R e -2- T 2 (2.8 g, 23.0 mmol)¥E T S 4540 mL). MIABRIR#E(8.6 g,
26.4 mmol), HEFEMM 16 /N o SN RILIE, JEMIR IR, 15 2R84 Th L
mi(5.7 g), MMERAMBEENT N4,
MS m/z (ESI): 236.1 [M+1].
Bk
(R)-N-((S)-1-(CWLFR[4.2.017E-1(6),2,4- = 1-3-FE) 2. FE)-2- FR HE TR Be-2- WAk ik T
S50°CR, [EALE) Th HLH(2.8 g, 12.1 mmol ) FE 7K — & 42(80 mL)J& R 1,
TN 3M B R RALBE () B L DU A YA VR(8.1 mL, 242 mmol, i ZRE R
ARAF) . BARY, ZRRN 16 /N B AKERG0 mL), &
(50 mLx2)XEHL, &AM, KRR T oug, Wekds, Rk
FEATE L DL AR 2R A SUALET IR R, 13 2R W) Te (2.0 g, 77 3E: 66.2%) .
MS m/z (ESI): 252.1 [M+1].
H=b
(S)-1-CWIR[4.2.0177-1(6),2,4- = )-3-3L) . fe ThERE: 7d
FAAEY) Te (500.0 mg, 2.0 mmol)i&E T HEE(3 mL), 04 M &ALEK 1,4-—
ANIEI(2 mL) o SRR 1 /BT R A, 15 267874 7d #1(366.0 mg),
M EFANEERT T2,
MS m/z (ESI): 131.1 [M-16].
el
(S)-6-((1-(UIF[4.2.017F-1(6),2,4- = J-3-25) £ F YR FE)-3-5F A 3E-1,3,5- =
2,4(1H3H)-—FH 7
HA G 1e (182 mg, 0.82 mmo) ML 54 7d (182 mg, 0.99 mmo)ia T N-H
FEMEEHERR(6 mL), MA=Z.F%(83 mg, 0.82 mmol), 120°CHiH: 16 /M. HE4AL
VA itk 4l 4K (Boston Phlex C18 150%30mm, Sum, ¥ERAEFR: 7K(10 mmol BRER
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A OIE, 20-95%. 0, 20 A EPEE YR, Wi : 30mL/min), 13 EIFRE )
730 mg, F: 12.1 %),

MS m/z (ESI): 301.0 [M+1].

'H NMR (500 MHz, DMSO-ds) & 10.46 (brs, 1H), 7.22 (brs, 1H), 7.15 (m, 1H),
7.10-7.01 (m, 2H), 4.96 (m, 1H), 4.80 (m, 1H), 3.14-3.08 (m, 4H), 1.39 (d, 3H), 1.29
(d, 6H).

SEf 8
(S)-6-((1-(2,3- A K H KR -6-35) 2, 35 F5)-3- S A 3-1,3,5- = W5-2, 4(1H, 3 H)- - [ifi

O So H#EH P SneS B o s %=y
A= =g e
8a 8b 8c

z = N
- E I
o N, 2BV o NJ\N/&o
HCl 1c H H
8d

F—H
(R)-N-((2,3-~F K I IR Mg -6-25) 7 I 2 )-2- R L A Je-2- WP T 5t fie 8b
¥ 2,3- “EIKIEIKIE-6-F % 8a (1.0 g, 6.8 mmol, VL7 Y REAEMEZHT R AR
AN TF)HI(R)-2- FF L TR Be-2- W R 4(860.0 mg, 7.1 mmol, i ZEIHRHE B A R A
FWAT AP0 mL). TIABRERH(2.6 g, 8.1 mmol), FHFERR 16 /N, S
WO e, BEMOREIRZE, ARIAREY) 8b KL (1.8 g), MMEFRAMLEREHT T
#ﬁo
MS m/z (ESI): 252.0 [M+1].
F o0
(R)-N-((S)-1-(2,3- ~ &R HMeg-6-38) 2, 58)-2- 1 3L 7R e -2- W B i 8e
S50°CR, FALAY 8b FLAH(1.7 g5 6.8 mmol)ITE /K A EE(45 mL)AWR T,
W0 3M B R EE (1) FR L Y SR A (4.9 mL, 14.6 mmol). ZSRY, FHEKX
B 16 /Mo IS EK B0 mL), S H(G0 mLx2)% . & IFEHL
M, HEKBRBRAA T g, k4, HRERRAE L A AR R A 4ifk
3R, 122hrEY) 8¢ (1.6 g, 7% 90.6%).
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MS m/z (ESI): 268.1 [M+1].
=L
(5)-1-(2,3- IR I KIR-6-35) 2% EhiEeh 8d
HAL G 8¢ (534.0 mg, 2.0 mmol)iE T FEE(3 mL), Wi 4 M SALER 1,4-—
5 HONFRIETRR mL)o OBLPERE 1 /N o Dk FR vk 4, £3 BIFR AR =4 8d AL (400.0 mg),
M EFAEEHT 5.
MS m/z (ESI): 147.1 [M-16].

FYL
(8)-6-((1-(2,3- “EA K I FIRIE-6-F5) 2. ) E )3 - A 3E-1,3,5- =852, 4(1 H,3H)- i
10 8

HBALED) 1e (168 mg, 0.76 mmol)FI{L A4 8d (186 mg, 0.93 mmo)iaT N-F
SEREPEBERR(8 mL), MMAN=Z.F%(77 mg, 0.76 mmol), 120°CHEHE 16 /Nt FHERL
VM (i L4l Ak (Boston Phlex C18 150%30mm, Sum, ¥EARIAZR: 7K(10 mmol BRFR
SH). N5, 20-95%2.01F, 20 4B BRREYEN, Vi : 30mL/min), 15 E2|FRE )

15 8(15mg, /&F: 6.2%).

MS m/z (ESI): 317.0 [M+1].
'H NMR (500 MHz, DMSO-d6) & 10.45 (brs, 1H), 7.21-7.16 (m, 2H), 6.80-6.74 (m,
2H), 4.95 (m, 1H), 4.80 (m, 1H), 4.52-4.49 (m, 2H), 3.14-3.11 (m, 2H), 1.39 (d, 3H),
1.29 (d, 6H).

20
SEE B 9
(8)-6-((1-(2,3- & -1 H-Bfi-5-2) 238 &A HE)-3- 7 A 3-1,3,5-=Wk-2 4(1H 3H)- i 9
(0]
: N NJ\
<:©AN)\N’J§O
H H
9
(l)l H 11
P S-S - S B=5
Q™ 2 PR 2 R A
9a 9b 9¢
[}
] A
NH, P :N)l\N/gO
HCl 1c H H
9d 9
25 E—L

(R)-N-(1-(2,3- & -1 H-Efi-5-5%) 2, .5 -2- A HE TR e -2- T T Bt i 9b
] 1-(2,3- & -1H-Ei-5-2£) 2.-1-8 9a (1.0 g, 6.3 mmol, BE#A 52 ( L) Lpk Tk
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RIRA RATDFI(R)-2-FF 27 fe-2- WHEBERZ (1.1 g, 8.8 mmol, FZRIBRHLAEAY
HRA TR IS0 mL)H, A 1 M =R AEEEA R O (7.5 mL,
7.5 mmol, EHFZRBARLBAERAT). 65C FHEERN 16 /N o HINHLFTRR R
SHNKIER (B0 mL), ZFRZBER(S0 mLx2)AEH. &GN, KRB T4
g, RS, HEERAT AL DI AIE R A ALY, 15 BI6R 8
¥) 9b (570.0 mg, 77E: 34.7%).
MS m/z (ESI): 264.0 [M+1].
o
(R)-N-((S)-1-(2,3- =& -1 H-Efi-5-4%) £, 5%)-2-F B A e -2- WP T 9 i 9
-78°CF, HALAY 9b (570 mg, 2.2 mmol)IFEAK VISR (10 mL)dr, N
IM =4 T BB A AL P SR VAR (3.5 mL, 3.5 mmol, G ZRIBRHE B A IR A
F))e 0°CRAL 1 /Mo SIANHIA A KIE (20 mL), LFE LER(30 mLx2)EHL .
G IFANIAE, FTCKBREREN T8 . 198, D8Rk 4d , 15 2045 84 9¢ FHLT (570 mg),
MM EHFANEERT 5.
MS m/z (ESI): 266.1 [M+1].
HE=b
(S)-1-(2,3- ~A-1H-Efi-5-F) 2. gk 9d
BB 9e ALAH(570 mg, 2.2 mmol)¥ET HEEG mL), #04 M SALEAM 1,4-
TN mL) o SN 1 /NI o 98 RS 45 B FR R ) 9d KL (430.0 mg),
T EEHT 5.
MS m/z (ESI): 145.1 [M-16].
FU
(8)-6-((1-(2,3- & -1 H-Efi-5-3%) 2. & I%)-3- 7 T #E-1,3,5- = W52, 4(1H,3H)- i 9
HALEY) 1e (170 mg, 0.77 mmol)FL A4 9d (186 mg, 0.94 mmo)ia T N-F
MR LERA(8 mL), A =Z.J%(78 mg, 0.77 mmol), 120°CHEHE 16 /M. I E%L
VA it v 4l Ak (Boston Phlex C18 150%30mm, Sum, AR FR: 7K(10 mmol BRER
FH%). IE, 20-95%Z0iE, 20 4B BRREM, Vi : 30mL/min), 13 EFRE4)
9(30mg, 7EF: 12.4%).
MS m/z (ESI): 315.0 [M+1].
'H NMR (500 MHz, DMSO-ds) & 10.45 (brs, 1H), 7.20-7.17 (m, 3H), 7.08 (m, 1H),
4.98 (m, 1H), 4.80 (m, 1H), 2.85-2.80 (m, 4H), 2.03-1.97 (m, 2H), 1.39 (d, 3H), 1.29 (d,
6H).

SEHafs 10
(5)-3-FTAHE-6-((1-(5,6,7,8-PUA 25-2-) 2.3k Y& Fb)-1,3,5- = W2-2,4(1 H,3H)- i 10
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_Z
o
o)—

N
Hol  Tc H

ﬁ%’~i
(R)-2-H FE-N-(1-(5,6,7,8- T A 25 -2-3) 2, W 38 ) 7 e -2- W A e 10D
] 1-(5,6,7,8-VUEZ5-2-3E) 2.-1-F 10a (2.0 g, 11.5 mmol, FVERTS CRED 1k
AT BRA FNFI(R)-2-FF I fe-2-WHsBE % (2.1 g, 17.3 mmol, F#FFRIERHE AN
FRA FDIMTEAKPY S RIE (20 mL)H, IIADY 258 365K(4.0 g, 173 mmol, i # 1k
2£). 65°C R HHERRL 16 /N o AR BR E AN /K VA B(60 mL), . Z.HE(100
mLx2)2EH . G IFAVIAE, FTCKBRERA T4 198, WRkYE, FRERAE: il
PABEM A R A Aifb TS Ry, BEREY) 10b2.6 g, F=%: 81.6 %).
MS m/z (ESI): 278.0 [M+1].
7
(R)-2-F H-N-((S)-1-(5,6,7,8- VU 25 -2-5) .52 R e -2 - WA Bt iz 10¢
FALA4 10b (350 mg, 1.26 mmol)7& T VYR (10 mL), 2T EHR =K,
BV HE-78°C L, N 1 M =P T B A DY SN VA (2,02 mL, 2.02 mmol,
B RIBRHE A A IR AT BALRYTR, 0°CRMHFE 1 /NS IR S A
WRA0mL), AN, KHH 2B ZE (40 mLx2)ZE, A I3FANAH, A
FALENA (100 mL)Fess, ToKBREREA T, U8, WURMRYE, RAIRER A tankis bl
Vel A R B AL ik m ¥, 13205585 10¢(340 mg, 7Z: 96.4 %).
MS m/z (ESI): 280.0 [M+1].
=0
(5)-1-(5,6,7,8-MUE 2 -2- ) 2% #hE% £ 10d
B A 10¢ (340 mg, 1.22 mmol)iA T Z B H1(10 mL), #HE| 0°C, NS
LIEAN(Q290 mg, 2.43 mmol, P THRAR). RMAZERH: 1 /N,
R AR, FRIBREEY) 10d HLE (257 mg, FEER: 99.8 %). MM FE AL E A
TTF—#.
MS m/z (ESI): 158.9 [M-16].
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FUL

(S)-3-F A FE-6-((1-(5,6,7,8- VU 25-2-3k) 2.8 & I )-1,3,5- = :-2,4(1 H,3H)- -1 10
BALEY) 1e (271 mgs 1.23 mmol)FILAH) 10d (257 mg, 1.47 mmo)iE T N-F
FEMEnELERA(8 mL), A =Zf%(124 mg, 1.23 mmol), 120°CHiHE 16 /M. I Ex%
5 WM E4l K (Boston Phlex C18 150%30mm, Sum, ¥EEAEFR: 7K(10 mmol BRER
FH%). IE, 20-95%ZiE, 20 AR BRREMR, i : 30mL/min), 13 EFRE4)

10 (40 mg, 77ZF: 9.9 %),

MS m/z (ESI): 329.0 [M+1].
'H NMR (500 MHz, DMSO-ds) & 10.48 (brs, 1H), 7.23 (brs, 1H), 7.04-6.99 (m, 3H),
10 4.94 (m, 1H), 4.80 (m, 1H), 2.71-2.63 (m, 4H), 1.75-1.69 (m, 4H), 1.37 (d, 3H), 1.29 (d,

6H).
St 11
(8)-6-((1-(5-9-2,3- ~E R I IR -6-3 ) 2. 3 Y& It )-3- R TR 3E-1,3,5- = WE-2,4(1 H, 3 H)-
15 —H 11
O
- NJ\NJ\
H |
S0
H H
F
1
(0] (0]
\ \
F F F F
11a 11b 11c 11d
7 : 9
w0 No BT 0 S-S, s 0 S,
SORE R SO&NN
F F F
11e 1f g
O
. - X
F-btb 0 NH, 8\ : )NI\ N
0 N N/&O
F HCl e <I:(\H H
F
11h 11
i
S-FRR MR -6-FRER T B 11b
20 Bo6- RS- AR 1la (320 g, 14.88 mmol, X H & A H i
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“W02017219948A1 Ui Bl 558 36 TUHE A1.2b W& RIE” il & M) E T
FEE(S0 mL), AL 1A oREE ) — k] S = SR e 41126 g, 1.49
mmol) I N,N- " F: R 2. J%(3.01 g, 29.75 mmol), F—% LB EHR =K, 70C
THERERNL 40 /N o T RE, ORIRYGE, FREROE A LLBE R IR R A Sk s
WA, AR 11b (1.50 g, 723: 51.9%).
MS m/z (ESI): 194.8 [M+1].
2
5-F-2,3- AR TFIRME-6- R IR R 11c
R AAY) 11b (1.50 g, 7.73 mmol)¥E T HEZ(50 mL), I 10%EERK N S 1k 711)
(%), BARBEHR=IK, IR 16 . w3, Rk, R G IEE LT
R R A ZEFTAR AR, 1FEIARR ) e (137 g, 772: 90.4%).
MS m/z (ESI): 196.8 [M+1].
HB=
(5-F-2,3- A ARTF I -6-2) F I 11d
AT e (1.37 g, 7.0 mmol)i& T VU A EIE (30 mL)¥AEWH, i 2M Bl
AR DY R VA (34.9 mL, 69.8 mmol), FILHEFEM 16 /M. VKIBTR, TN
FEE(S mLYRF KIS, 1M ShER R 75 S R pH=6, H] 4R ZEE(30 mLx2)%HL,
HIFANAE, FHTKERIRN T8 08, WoRkgs, F o (o nl ik DA i i) (4
R A ANARRRY), SRR 11d (1.05g, 772 89.4%).
MS m/z (ESI): 190.0 [M+22].
gl
5-#-2,3- AR IFRIE-6- % 11e
BAEY 11d (1.05 g, 6.24 mmol)iA T & F (20 mL)FEW+, MA
Dess-Martin % fL77(3.97 g, 9.36 mmol), FISM 2 /Do KB, IIABAEAL
TRIEREA(20 mL) AL FIER FR S AN(20 mL)A K, A & F (30 mLx2)XEHL. &
FEANAE, FKERERIN T4 . 198, sk, HRERA A DR AIE R A
AL ITSER AR, BRI 11e (1.03 g, 77Z: 99.3%).
MS m/z (ESI): 167.0 [M+1].
FHL
(R)-N-((5-9-2,3- A R IR IR -6- 55 ) R I Ak )-2- F L R 622 - T B fie 11f
BALAY) e (1.30 g, 7.82 mmol)FI(R)-2-F A be-2- W h b fe(1.42 g, 11.72
mmol, F#FEBEAGRHEA R AR)ET S F (20 mL). INAGRERH(1.58 g,
14.09 mmol), $RFERNL 16 /Mo NEIEDE, JEMRIREIRYE, 19 2hRE~=4) 11f
(280 g), MMEHRAMEEZEAT T2,
MS m/z (ESI): 270.0 [M+1].
Evavig
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(R)-N-((S)-1-(5-M-2,3- A Mg -6-01) 2. 3L)-2- B FE TR Be-2- WA B s 11 g

SS0CTR, HALAY) 11f FLAH(2.80 g, 10.40 mmol) I TE/K 5 FF 4E(45 mL)IE
B, N 3MFR R IRAL A 1 R DY UK IR AR (6.93 mL, 20.79 mmol). Z AR
FIRSL 2 /N IMNEFAE A KIER (B0 mL), H & (G0 mLx2)EHL. &
FEANAE, KRR T, i, WRkEE, M s8osAHE (a2 ik (Boston
Phlex C18 150*30mm, Sum, PEBAAR: K10 mmol BIREE). ZJE, 20-95%7.
5,20 73 BRBR Ui, VK : 30mL/min), 75 3bRE ) 11g (1.50 g, 72 50.56%).
MS m/z (ESI): 286.0 [M+1].

R w7
(S)-1-(5-#-2,3- “E R I g-6-28) 2% #hiRh 11h

HAL A4 11g (300 mg, 1.05 mmol)7& T ZEE(10 mL), NS E(250 mg,
2.10 mmol). SMHRFE 1 /NEF e G R IRAE, 15 2FRE ) 11h KL (228 mg), A
LRANEENT 2.
MS m/z (ESI): 164.9 [M-16].

F/\UP
(8)-6-((1-(5-F-2,3- ~E R IFIRIE-6-38) 2. L YR Ft)-3- ¢ A 3-1,3,5- =2 -2 4(1H 3 H)-
—JE 11

A 1e (232 mg, 1.05 mmol)M4LA4) 11h (228 mg, 1.05 mmo)ia T N-F
FEMEng Ef(6 mL), IIA=Z(106 mg, 1.05 mmol), 120°CHtHE 16 /Mo FIExk
VR 438 41K (Boston Phlex C18 150%30mm, Sum, ¥EMEAEFR: 7K(10 mmol FRER
SHE). N5, 20-95%2.01F, 20 B BRAEYEN, i : 30mL/min), 15 E|FRE )
11 (90 mg, j7Z: 25.7 %),

MS m/z (ESI): 334.9 [M+1],

'H NMR (500 MHz, DMSO-ds) 5 10.52 (brs, 1H), 7.28 (brs, 1H), 7.08 (d, 1H), 6.75 (m,
1H), 5.14 (m, 1H), 4.79 (m, 1H), 4.53-4.50 (m, 2H), 3.16-3.13 (m, 2H), 1.38-1.37 (d,
3H), 1.30-1.28 (d, 6H).

SEHEf) 12

(8)-6-((1-(2--5-((6- FF AL ML -3- 5L ) 5 ) 75 0) 2 )R A )-3 - A 4E-1,3,5- =k
2 4(1H3H)-—Fi 12

55



10

15

20

25

WO 2022/105852 PCT/CN2021/131642

QH

(e}
. (o) e 1l e — 1]
i N > ;7 x , ¥
-
F N F N F
12a 12b

1d

o
9 P
H 1l i P o
N 3 ik Jf_, = N N
O N,s.,,’< F | x° NHZEF B . =X
| H _ HEl 1o (O NN Yo
N F N F _ H H
N F
12¢ 12d 12

st

i
2-F-5-((6- FF ML e -3 -3 YA I ) K PR 12a

FEALA9 1d (61.55 g, 363.25 mmol ) Fll 6-FF FEHLERE-3-B(20.00 g, 183.28 mmol,
LR EARHE A R A FNE T & F 5800 mL), MMA=ZFZ(37.02 g, 366.53
mmol), MEIE(28.99 g, 366.50 mmol )AL /KL R4 (66.58 g, 366.57 mmol, L iffHE
BEZGRHARAT), KNHEE 24 /N GikEwE s, sERRIERSE, MRk
FEEIEE DABE B AR 3R A iP5 R, 13 BIAR A7) 12a (8.00 g, 7~ #: 18.9 %),
MS m/z (ESI): 231.9 [M+1].

Hb
(R)-N-(2-F-5-((6- FF HE AL g -3 -5 ) 40 Ik ) 8 F I ik )-2- R BE ) -2 - WP Tt B i 12b

P44 12a (8.00 g, 34.60 mmol )FI(R)-2- 3L 7 fe-2- W hski Bk e (6.29 g, 51.90
mmol){& T & F %t (200 mL), HIABREZ41(20.30 g, 62.27 mmol), kKM 16 /)
Wfo iEyE, RS, FEERAT AL DI AR R A ALY, 132168
4 12b (8.20 g, FEEE: 70.9 %)
MS m/z (ESI): 334.9 [M+1].

H=b
(R)-N-((S)-1-(2-58.-5-((6- T JE MLt g -3 -3 )2 J ) AR it ) £, 98 )-2- FR TR e -2 - P T e e
12¢

P& 12b (8.20 g, 24.52 mmol AT —E M 5E(100 mL). BARH T, RN
HHB-60°C, N 3 M IR BRI 2-F L YA PRI A #(17.2 mL, 51.49 mmol,
M RERE R A IRA ). RNFBIZ BB S /NS 0°CTR, InEA S LK
VEW(100 mL), 4 A HLHL. KM ZBR Z.B8(80 mLx2)#6EL, & AN, FItE
MISACENEW(100 mLYBESR, To/KBREREN T, 08, WRk4gE, HH &R il
1244t (Boston Phlex C18 150*30mm, Sum, ¥EAAAR: 7K(10 mmol FREREEL).
LBE, 20-95%01E, 20 PR AEEEA, JE: 30mL/min), 1FEIFR4) 12¢ (2.10
g JEE: 244%).

MS m/z (ESI): 349.0[M-1].
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(S)-1-(2-F-5-((6- T S b me-3- ) k) 78 ) 2. % SRR+ 12d

BALAY 12¢ (1.10 g, 3.14 mmol)iA T ZEEH (12 mL), A1 0°C, &l
TEAA(747 mg, 6.28 mmol). SNAEREIFE 1 /NI o ORI, 1330hRE) 12d
(887 mg, F=E: 999 %). MM EHFAMERHT F—H.
MS m/z (ESI): 247.0 [M+1].

EAP
(8)-6-((1-(2-9-5-((6- FP LML Mz -3 -3 4 I ) 608 2. 3/ 3 )-3- S A 3E-1,3,5- = 8
-2,4(1H,3H)-—fii 12

FAEY) 1e (694 mg, 3.14 mmol)HIL 54 12d (887 mg, 3.14 mmo)ia T N-H
FENEg SR (12 mL), A =Z8%(317 mg, 3.13 mmol), 120°CHEFE 16 /N, FE
OB g A 2l A (Boston Phlex C18 150*30mm, Sum, ¥k FR: 7K(10 mmol #%
MR LfE, 20-95% MG, 20 B BREWER, JRiE: 30mL/min), 432558
Y12 (480 mg, 77E: 383 %).
MS m/z (ESI): 399.9 [M+1].
'H NMR (500 MHz, DMSO-dg) 5 10.53 (brs, 1H), 8.22 (d, 1H), 7.34-7.21 (m, 4H), 7.12
(m, 1H), 6.95 (m, 1H), 5.22 (m, 1H), 4.79 (m, 1H), 2.45 (s, 3H), 1.41 (d, 3H), 1.29 (d,
6H).

SEjEf 13
(8)-6-((1-(2-FR-5- FF AL 8 ) 2 3 = L )-3- e A AE-1,3,5- = W8-2 4(1H 3 H)- -l 13

13
; £ 0
BB . : -2 A B
\N/S"' L N/S’IK NH, =
H HCl 1c
F F F
13a 13b 13c
NN
P
N N (6]
H H
F
13
FE—L

(R)-N-((S)-1-(2-5-5- A LIk ) 2, 3 )-2- FA L T e -2- W Al Bk % 13b
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HE (R)-N-(2-.-5- FF 3k 7% FR I it )-2- FR O 7 e -2- P T 9 % 13a (6.90 g, 28.59
mmol, KA LR HiE “W02020092208A1 Ui -5 56 T A4 3B & K 7%
il & M AH)E T & B (100 mL), FAEHR=K. KPAHE-60C, F#HM3M
BRI BE 1 2- FR L DY A 78 (19.1 mL, 57.18 mmol)e BRI T, WAL
SIRBERE 2 N o IR SR (100 mL), 2 AT HLAH . KA 2.9 2. E5(80
mLx2)3HL, GIANE, HEASAEER(100 mL)Fesk, KRR T, o
P, WIS, A (i VL4l (Boston Phlex C18 150%30mm, Sum, ¥Gfi
K Z: KO0 mmol FRIRE). LM, 20-95%Z. 0, 20 S4hBEEHeiE, ik
30mL/min), 13EIFRE 4 13b (5.60 g, 77ZF: 76.1 %).

MS m/z (ESI): 258.0 [M+1].
Hb
(S)-1-2-F-5-FHIRIE) e #hIRER 13¢

A 54 13b (670 mg, 2.60 mmol)iE T ZEEH (10 mL), AAF|0°C, &
L EHA(620 mg, 5.21 mmol). KEAEZEBESEF: 1 /N o JRIEHKRGE, 132654
13¢ HLA(493 mg, %K. 99.9 %), MM LFAMMEBEHT 4.

MS m/z (ESI): 153.9 [M+1].
=k
(S)-6-((1-(2-F-5- FF HE 25 L) 2.3 Y@ Fh)-3- S R 96-1,3,5- = WR-2 4(1H 3 H)- i 13

FAAY) 1e (712 mg, 3.22 mmol)FL A4 13¢(493 mg, 2.60 mmo)iE T N-F
FENEESERA(10 mL), A =Z8%(326 mg, 3.22 mmol), 120°CHEFE 16 /N, A
RO o 3 VL 40 A (Boston Phlex C18 150%30mm, Sum, ¥EEAAR: /K(10 mmol %
FREH) . E, 20-95%.0E, 20 A BhBRESEIE, ii#: 30mL/min), 152k
Y13 (400 mg, 77Z: 40.6 %).

MS m/z (ESI): 306.9 [M+1].
'H NMR (500 MHz, DMSO-dg) & 10.42 (brs, 1H), 7.22-7.05 (m, 4H), 5.21 (m, 1H),
4.79 (m, 1H), 2.28 (s, 3H), 1.40 (d, 3H), 1.29 (d, 6H).

Ll 14
(8)-6-((1-(2-FR-5-((6- T FEMEIE-3- 56 A I ) e it ) 2, 3 ) U 0 )-3- (VY -2 - i -4-
3)-1,3,5- =52, 4(1H,3H)- i 14

% NJO]\N/(\)O

|

O oo
» H H
N F

14

58



10

15

20

25

WO 2022/105852 PCT/CN2021/131642

HCI * 0
e Vo HZN);NH NJ\N/O H
B . B L ~xr° NH,
LN 7 N N° 70 e Hel
0 0 4 H N F

i
4- SR VY S -2 H-ME I 14b
15CF, | Z(Z&F)KERES(11.9 g, 40.0 mmol, iR HRA
ANRFK S K30 mL)F, S48 5 N V& -2H- L -4-f% 14a (10.0 g, 100.0 mmol,
RIS B (R A R AR NN-— RN 2% (28.4 g, 220.0 mmol, igZRiE
BB A R A BTN T K ~E B (120 mLYER . FIESE 2 /Mo SRR
WHE, FERETY) 14b KL i . MR AMEREHT T %5,
Hb
6-(1 H-ML - 1-38)-3-(PY -2 H-ML I -4-3E)-1,3,5- = H&-2, 4(1 H,3 H)- —-[iid 14¢
-10CR, HAEAY 1b (10.5 g, 952 mmol)FIfk &4 14b FLAH KK N,N-—H
B Wi HE (120 mL)¥ER T, 1200 1,8- A& XUIEI[5.4.0] +—-7-1(15.2 g,
100.0 mmol, FAIZAFRHE( R AR AR KNAE OCTHFE 1 /M. BEJG, %
MAE 0CR, HIIANIREE —KME(23.2 g, 142.8 mmol, IFEBEEZGREARAR)
A 1,8- AR AUEIR[S. 4.0 F—-7-% (21.7 g, 142.8 mmol, FREA2ABHL( L)
HIRAT). RNAE 60°CHFE 16 /N o RRIRIE RS, TSR AY I —
ST, Bidk, ouE, BCRIEYE WUR TR, BRIFREY) 14 (16.6 g, P E.
63.4 %),
MS m/z (ESI): 264.1 [M+1].
=0
(8)-6-((1-(2-r-5-((6- F AL IE -3 - I )5 Ji ) ORI ) 2, 0 Y S O )-3 - (VY -2 H - WL g -4-
F£)-1,3,5-=M2-2 4(1H,3H)- [ 14
AL A 14¢ (148.3 mg, 0.7 mmol)FIAL 54 12d (198.0 mg, 0.7 mmo)iE T N-
FREIE RS SR (2 mL), A N,N- 5% . 1%(452.6 mg, 3.5 mmol), 140°CHL KX
N 2 /A o FH TR ROBURE (8892 48 Ak (Sharpsil-T Prep C18 Sum 30*150mm, PR 1A &
K10 mM IR EREHE)~ M > ZIETE 20 7380 N B 16%(v/v) T+ 22 36%(v/v), 30 mL/min,
K e K 214&254nm), 2FIFRRE4) 14 (95.0 mg, F=Z: 30.7 %).
MS m/z (ESI): 442.1 [M+1].
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'H NMR (500 MHz, DMSO-de) § 8.20 (s, 1H), 7.79 (brs, 1H), 7.30 (m, 1H), 7.23-7.19
(m, 2H), 7.14 (m, 1H), 6.92 (m, 1H), 5.26 (m, 1H), 4.66 (m, 1H), 3.87-3.83 (m, 2H),
3.32-3.25 (m, 3H), 2.51-2.44 (m, 3H), 2.41 (s, 3H), 1.42-1.33 (m, 4H).

5 SEHtafsl 15
(8)-6-((1-(3-((6-FP LML IE-3-22) ) HR A 228 B At )-3- (WU S -2 H- ML TR -4-222)-1,3, 5
=WE-2 4(1H,3H)-—-fii 15

2,0
1,0
H : |
O < + N \O )\
B NH, PN — \©/\”HO
P HCIL ¢ N N° 70 N”
=N

e 14c 15

10 LAY 14¢ (337.0 mg, 1.3 mmol) Rk 547 de (338.9 mg, 0.7 mmo)iaT N-
FR LI e/ (4 mL), I N,N-— RN 2. %(827.3 mg, 6.4 mmol), 140°CHld
7 2 /N o i ROBORE (it i 4l 4k (Sharpsil-T Prep C18 5um 30%150mm, B/ 4 £«
K10 mM BREREHE) I » ZIETE 20 7340 N B 16%(v/v)F+ 22 36%(v/v), 30 mL/min,
for K 214&254nm), 3 BIFREH) 15 (166.0 mg, 77Z: 30.6 %).

15 MS m/z (ESI): 424.1 [M+1].
'H NMR (500 MHz, DMSO-d) & 8.24 (d, 1H), 7.66 (brs, 1H), 7.36-7.33 (m, 2H), 7.26
(d, 1H), 7.14 (d 1H), 7.05 (s, 1H), 6.85 (d 1H), 5.04 (m, 1H), 4.66 (m, 1H), 3.89-3.85
(m, 2H), 3.31-3.27 (m, 3H), 2.51-2.47 (m, 3H), 2.45 (s, 3H), 1.41-1.38 (m, 4H).

20 SEHE] 16

(8)-6-((1-(2--5-F HE I ) 2.3y At )-3- (VU -2 H- WL IR -4-5)-1,3,5- =168
-2,4(1H,3H)- i 16
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L = § S
A L -
2 . H
/ N)\N 0 * \CE\HCI N)\NAO
_y H F H H
F

16
BAAY) 14¢ (425 mg, 1.61 mmo) ML A4 13¢ (297 mg, 1.94 mmo)iE T 1,4-
THINIR(10 mL), 120°C RN 16 AN OSBRI IR SE P AR i ik
2lifk(Boston Phlex C18 150*30mm, Sum, FEMAER: 7K(10 mmol IREREH). Z
5, 20-95%Z. 01, 20 BRI S, WK : 30mL/min), 3 2R Y 16 (310 mg,
FEE: 551 %)
MS m/z (ESI): 349.0 [M+1].

'H NMR (500 MHz, DMSO-ds) & 10.50 (brs, 1H), 7.28-7.05 (m, 4H), 5.22 (m, 1H),
4.64 (m, 1H), 3.90-3.86 (m, 2H), 3.33-3.27 (m, 2H), 2.54-2.42 (m, 2H), 2.28 (s, 3H),

10 1.45-1.39 (m, SH).

S 17
(S)-3-FF L HE-6-((1-(2-F-5-F HE R IR ) £, 08 )2 5k )-1,3,5- = W6-2,4(1H,3 H)- [l 17

(0]
: NIJKN
O
F

17

Nco | -+ N
N, HCI
\/\j ™ @J\Ngo
_y H

15
i

3-FR L FE-6-(1H-MEME-1-3)-1,3,5-=H&-2 4(1H,3H)- -l 17b
IR C R ERES 17a (8.97 g, 71.66 mmol, _HEZRIARME AN A7 PR A =)
&4 1b (10.00 g, 68.22 mmol )& T N,N-—H 3 2.l 1%(50 mL), K4 1 F-10°C,
20 AN 18- R IE I —WR-7-45(17.18 g, 68.22 mmol), 5 A ETSEIEYE, KONAEIK
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W AREERRE 30 AP BEJS. EUKI T, TN NN-BRIEE RKM(14.73 g, 10233
mmol), KREENB-5°C, 0 1,8- ~F Mk 3 +—ik-7-4(25.77 g, 102.33 mmol),
10 34 fa i se, ONAEKIG R4 iiht 1 /. =R, A 2N #8197 mL),
30 ApER SR, ke, WCAEIEDE, EASTE, SRR 1T (16.00 g, FRE:
89.8%).
MS m/z (ESI): 262.0 [M+1].
Hb
(S)-3-FF L -6-((1-(2- -5 FF FL K 3 2.3k Y& H)-1,3,5- = HR-2, 4(1H 3 H)- i 17
FAEY) 17b (680 mg, 2.60 mmol)HIHL 54 13¢ (392 mg, 2.56 mmo)iE T 1,4-

THENIR(10 mL), 120°C R N 16 AN SRRSO i v
#i{t.(Boston Phlex C18 150*30mm, 5Sum, ¥EMifkR: /K(10 mmol WKEEH). 4
) 20-95%Z. 0, 20 PR TR, Vii%: 30mL/min), 526574 17 (420 mg,
FEE: 46.6 %).
MS m/z (ESI): 347.0 [M+1].
'H NMR (500 MHz, DMSO-dg) & 10.45 (brs, 1H), 7.27-7.05 (m, 4H), 5.21 (m, 1H),
438 (m, 1H), 2.28 (s, 3H), 2.23-2.14 (m, 2H), 1.75-1.72 (m, 2H), 1.58 (m, 1H),
1.50-1.47 (m, 2H), 1.41-1.40 (d, 3H), 1.28-1.18 (m, 2H), 1.07 (m, 1H).

LW EVEGY

PR 455 DA ] 3t — D IR i e A A T, (HIR B SEHE ] I AF R A BR i A2
FFHIVE

WaH) 1. ARTHEEINUBRE S ATP B A #0H RN .

PAN THE LRI A AL SV ILEREE B ATP B PR A1 AR, SEBG 7
AT

s SKISMRL A S

1. LHULEIE A (Cytoskeleton, AD99)

2. MEk&EAEIAEA S A B (Myosin Motor Protein S1 Fragment )

(Cytoskeleton, CS-MYS03)

3. ATP (Sigma, A7699-1G)

4. UltraPure™ 1M Tris-HCl 224, pH 7.5 (Thermo, 15567027)

5. CytoPhos ™ T % #h 46 I 4= ) 771 (Cytoskeleton, BKO054)

6. EALBEVETR(Sigma, 68475-100ML-F)

7. LA TR (Sigma, 60142-100ML-F)

8. EGTA(Sigma, E3889-100G)

9. 96 fLiR(Corning, 3697)

10, U AUJi§ 96 f/L#R(Corning, 3795)
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11. FE#bR(BMG, PHERAstar)
12, HIEFEFFFE(E#TR, SPX-100B-Z)
T OSREIPIR
OUEEA 1.61uM, WIEREASIAEA ST A B 0.07uM 5ANFEMKR /Ny
5 FHAEY CEIREE 100uM, 3 REEREREE O MKIED REA, 37CHRE 1 /. FHim
A ATP 120uM, 37°CHFHE 2 /M. BJEHEFLINAN CytoPhos ™ B B& A I 4 41k 771
B AARINVAW (70Ul /L), FIRIYE 10 min. HIEFARCGEEL 650nM K[ OD
{8, WAL H Pi (&, BAE(E A GraphPad A ALEE, MRIF 5K
5 R I e 2 tH Al 2, FEut S0 2808 B SO% A A4 (K194 R IC s 1A«
10 SEEAERTENE 1.
F 1 KA LAV NIERE A ATP B RIH0HE

St 5 ICso(uM)
1 241
2 2.55
3 5.11
4 1.66
5 1.98
6 0.45
7 1.33
8 3.75
9 0.68
10 0.62
11 1.39
12 0.81
13 1.00
14 0.35
15 1.13
16 1.06

ik AN EYXIIERE A ATP B R A REF 6 E .

WRE) 2: AAFLAYITE Beagle RAKN IG5 1124
15 1. 5%
PIBeagle K (LUAER) NZ2ikah¥, MNHALC/MS/MSIEINE T Beagle K B K
B KR B 5 T R DAL A W 5 AS TR 2 3 v P 250K . TF R A A AL B AE
Beagle KAR N 25BN 712547 N, VPN L2580 2271k
2. KETE
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2.1 SEIRZG M

SEHEBI6IL A Y. LA PIMYK-461 ( MYK-461  , WO02014205223A1
B9 TIPS

2.2 SEIRE

SEHEH164L SV I Beagle K Zj4X: Beagle K8, WEMERSF:, P40 24,
HaR, LU ZA R A 7 k.

LAEYIMYK-461 [ Beagle K Zj{X: Beagle K6 A, M, “FIpi2dl, fF4H3
R, H RS pu A B 254 TR A w] $ 4t

2.3 5B

FREL— 2 EsLitifiietb &4, MMA5%DMSO. 30%PG. 30%PEG400F135%4
T R /K AT B A TR -

HE—E B AYIMYK-461, JIAS%DMSO. 20%PG. 20%PEG400f155%4
H R K AC B S T o

24 4HYy

Beagle RAA T — 1 J5 7 e B L ke S 45 25, 42557250 3182 mg/kg. 0.5
mg/kg, Z5HER5 595 mL/kg, 2 mL/kg.

3. HE

WA T AR M 425)5 0250, 0.5hs 1.0h, 2.0h. 4.0 h. 6.0 h. 8.0 hs
12.0 hy 24.0 h, FHZAERBKSCAT B AR 1.0 mL, & EDTA-K2 fi&EdE 4, 10000
rpm &0 S min (4°C), 1h AAEIMIEK, -80CRMAFFM. il % & Ol FEAEKE
S EEME. 2505 3h HEE.

Bk A A T4 2500 S 4525 )5 5 min. 0.25h, 0.5h, 1.0h, 2.0h. 4.0 hy
8.0h. 12.0h. 24.0 h 3RIfL, AbFE[EE B 4254,

T A RIS T 291 HE 18 B kiR 5145 24 5 Beagle KIS I RF AL &40 &5
B WATE ST Beagle R UL 30 ul, IMAWFRER (SEiEH] 16 1L
PAR: HEVEMK 100 ng/mLs LA MYK-461 B FR:  FEA5HTT H# 100 ng/mL), H
fi# 300 uL, WAEERA 1 4%, B0 7 480 G077 18000g), #4200 L Hidwis:
2| 96 FLAL, MLHAFES A FIEW 1 pL #4T LC/MS/MS 53HT .

4. ZGREN 1SR

% 2 RAFILA VI Beagle AN IZ05N 112255

475 | %A | WK \ ERETI ESTE
e | e GETIEARN RS2 I o
y | 7R B 3 ot 1] TR

(mg/kg) | Cmax AUC T1» (h) | MRT CL/F Vz/F
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(ng /mL) | (ng /mL*h) (h) (mL/min/kg) | (mL/kg)
T i 0.5 1077 716 5.6 7.5 104 5022
I gy | ST ~
H 2 1537 3102 75 9.3 9.26 6050
Bk
MYK | .. 0.5 215 1376 472 72.2 1.63 6308
TS
-461 ey
HEH 2 1437 8719 389 392 1.48 3897

ik ARNTFHISEIEY] 16 LAY/ Beagle RAK A ZGAURIT REF. H35h, &
NI 16 WAV Top 7L FEH - (LAY MYK-461 T Ty LEELK, £E
I PR BB AR LLE™ L, I RSS20 5 AW 5, 3 7 2Rt e 435 Tos 7
LD B i PR 2R N B DL TR A ER S, B E RS
BT TR, AR ATFRISEHEY] 16 AL S WEAL &) MYK-461 HA B KIZ5
2T

Wik 3: RAFAEWEREREN WA 12T

1. HH%

DA B N A2 iR Eh Y, NFILC/MS/MSTEINE T fr B e 18 K ik i 5 45 7%
AL A5 AS TR 025 o (25 MR B o WF 98 AR N AL B DA f R4 PN I 26 4%
HITFAT A, VN KB

2, LWIRHTR

2.1 SEIRZ

SEEBN6 AR LA YIMYK-461.,

2.2 SEIGENY)

LI A R, SRS N, MM, T kel 44
R, H RS AR 254 TR A A $e it

WAEYMYK-461 (B ERZN: Bk, MM, Fiamkedl, 8435,
FH 3 S5 v A e 25 B R 1

2.3 YL

FREL— 5 ESLitiietb &4, MMA5%DMSO. 30%PG. 30%PEG400F135%4
R /KT B TR -

HE— 2 B AYIMYK-461, JIA5%DMSO. 20%PG. 20%PEG400F155%4
R KT B T -

24 49

IR — G 7 B RS kST 4520, 257 &E 5 382 mg/kg. 0.5
mg/kg, Z5 7RSI N5 mL/kg. 2 mL/kg.

3. HAE
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B T4 25WT M 4525)5 025hy 05hy 1hy 2hy 4hy 6h. 8h. 12h,

24 h HRTBE KR 1.0 mL, & T EDTA-K2 Hi#HRE ', 10000 rpm B> 5 min
(4°C), 1Th W B, SO CHAFREN. il % B0l BRI FElE. 4
Ziji3h #, HHETUK.

ek A 25 T 452500 S 4525 )5 5 miny 0.25h. 0.5hy 1.0h. 2.0 h. 4.0 hs
8.0h. 12.0h. 24.0 h R, AbIE[EREH LA,

D58 AS RIS P (M 250 RE 18 B ke 59 465 24 i e B L 2 vp A DAL S 0 5 &
HRES 240 5 S 2 B MR 2R 20 uL, INANPFRIER (i) 16 LAWK P bx:
ZEREHOK 10 ng/mL; LAY MYK-461 WAR: EHTH 100 ng/mL), HEF 400 pL,
WHERA 1 40%h, B0 7 4% (50 77 18000g), 4 200 L iR 3 96 fLAE,
ML A i A LW 2 ul #EAT LC/MS/MS 73 #e

4, RIS HAER

xR 3 ARAFUAMIETEREN AR 1555

RY) | BT | MR . N ity B . B il
7 e iR | ksem | whE |
e | S I3 Bef (7] B
cY| (mg/kg) Cmax AUC Tin (h) MRT CL/F Vz/F

(ng /mL) | (ng /mL*h) | =" (h) | (mL/min/kg) | (mL/kg)
L | K 05 1639 1022 56 | 68 7.46 3579
FHE | gy | ' | '
{ﬂ 16 ?% )==}
B 2 553 2405 103 | 125 118 10263
e ik
MYK | .. 05 222 976 273 | 428 5.02 8203
VEST
461 e
HH 2 563 3521 783 | 114 234 11369

L5k A NTFFIISERES] 16 AL S Ve B AR AR A IR 25 AR L 4T 53 40
KRAFFLHEH] 16 W EVLEWI T, AW EGER . 5P MYK-461 HT T
FERCIC, fElmAR EBARELBY™ E, ImRE 2T EAW %, 30 1 A 25 R0
A% Tip, AILVEUDBOEBImIR DA N BB, TRTR AN ZERE,
G B AE ISS . BAR, AATFIISEIER] 16 L SIEAL S MYK-461 B A7
RN EST A DAL R

WRH 4: RAFUER SD KBEE EHEAH 14 RIFBRIN 15PN

1. %

PASD K A2 IRENY), B ALC/MS/MSVENE 7 SDA B B 4 T 2L &9
Jei AN R I 220 M5 0 5 25 R I 25 R IR P o B FE AR A AL A 0 4E SD K B4
WIIERAREN 14T R, VP L EARE) J1 - .

2, KETTE
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2.1 X524

sEiEB16tb 5. AYIMYK-461.

22 SEEEY

SDAKRR24H, MEMES, PR o, M4, FRAIMERERE, HYsEmEp
SIS PR A R 3R

2.3 ZiWIL ]

PRI — B LHEm16tb &4, M 15%PEG400F185% (10%TPGS+1%HPMC
K100LV) e & ptik 28 .35 SR B I o

FREL— 52 B A WIMYK-461, JIAN0.5%MCHT & & Ic (7 I

24 B

B, LHEWI16 AN A2 E 50 N5 me/ke. 15 mg/kg. 30 mg/kg,
Z5ZIRRA 7 7935910 mL/kg.

WEYIMYK-46 11125255 & 9 3 N0.5 mg/kg. 1.5 mg/kg. 3 mg/kg, Z5ZiAFA
231357910 mL/kg.

3. HfE

%1 KRT4%)505h, 1.0h, 2.0hs 4.0h, 8.0h. 24.0 h HIEIERIL 0.2 mL,
7 KA 14 KT 25)5 0.5h, 1.0hy 2.0h, 40h. 8.0h. 24.0 h FlE
HESR MM 0.2 mL, & EDTA-K2 Hi#ERE H, 10000 rpm B4 1 min (4°C), 1h W45
B, 20 CIRAEREN . RIS B ORI A N EEIE. 42505 2h 3.

WEA IR E 23 B 4525 f5 SD KR I & & & A2
FIEZIE) SD KR MY 20 uL, I 50 uL WFRIETR 2] 16 (b AW AR: 4
FIIAK 100 ng/mL; 1bA%) MYK-461 (A FR: EMT 100 ng/mL), Z.JiF 200 uL,
WHEIRA S ABR, B0 10 2%F (3700 %/0%F), MUREESE LB 1 ul 37
LC/MS/MS 4#f.

4, BRI SR

£ 4 RAFAWAE SD KEAEHNINERS) %S5

, 1 Z54 ‘ . s B e . R WAy
| &7 s HZBmAR | 2 N b s
a i H C - AUC . CLFF T:/lf/\
max
Y | (mg/kg) Tin (h) | MRT(h) .
(ng /mL) | (ng /mL*h) (mL/min/kg) | (mL/kg)
IR | 5735 30026 48 5.0 3.06 1265
5 5 BIR | 4473 28136 49 6.0 2.99 1279
E@ Pl
) B4R | 4858 29780 5.1 6.2 2.80 1239
|
16 FLR | 16125 80443 5.1 54 3.08 1369
15 _
BTR | 16800 70916 6.5 6.7 3.58 2129
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IR 14125 82906 5.6 6.4 2.98 1445

IR | 18725 104640 5.6 6.4 4.72 2257

30 BTR | 21550 120552 59 6.7 4.14 2146
H14R | 20000 139432 5.6 6.9 3.52 1689

FLIR | 402 491 13.3 19.0 12.9 13778

0.5 BIR| 517 388 14.7 213 7.46 8412
BI4R| 893 1558 329 473 3.06 5861

My ERIPS 140 2577 19.1 28.2 6.39 9561
K-4 | 15 TR 269 5181 20.5 30.2 3.58 4802
ol BUR] 333 6320 26.2 38.5 2.57 5027
1R 297 5213 285 43.1 491 8931

30 | BTR 628 12549 190 275 1.97 4355
B4R 767 15985 46.5 68.1 1.3 3802

50 ARATFISEEY] 16 S0 SD K RE B EHE 425 14 RJG/E SD K
N BRI, MiEY MYK-461 7£ SD KRN ERZE, T HZR
Kro AR, ARNIFRISEREH] 16 (L EMEAEY MYK-461 BAT I & 1353 1154
s

W) 5. ARTHEYIE N R b e B A = M0 4 5

AR FAE AN IO AR r s 2 MR 7™ 40 56 i R FH A0 5638 7 1

= SEIOMRL A

1. BERRZE PR (3K A B4 T)

2. NADPH(ACROS, A2646-71-1)

3. ANBFHckif&(Corning Gentest, Cat No, 452161, Lot No.905002)

4, Thermo UHPLC-Q-Exactive Orbitrap 151X (Thermo Fisher Scientific)

5. Acquity BEH Cig 4, 2.1x100 mm, 1.7 um (GE[E Waters /A 7))

6+ BHPEXS AL EMIOUESF L, Diclofenac).

T SKIR 2

S 16 (L5 LAY MYK-461.

=\ SRR

1. 2R EWERIm S B2 aWiE s, BERE, IMAEERDMSO
Vg el G35, RIAFIKIE N30 mMAIAE & IE TR Rk B2 2 10 mMIR g & HI50%
LIEIK (v FeRE1065, 13 EIMKAEA3.0 mM TARERL . B N3.0mM T
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{3 | FIPBSHBE 1045, {21300 nMEY ARV, HTHT T4 CLRAE .

2 TR 2 PR EC - 43 SRR EL KoHPO, A KH,PO, & &, 3T 4 L g4tk B
R EE DY 100 mM. G, SR TR IR B A AL AN T 22 pH(E Y 7.4

3. RV 43 T ER ANl R 4 AR ARORE A4 i A7 ML GAR 920 mg/mL)
EE, HREEN100 mMETBERRZE MR (pH 7.4) 808 $11.43 mg/mLAUR AR -

4. NADPH #fi ¥R FIBCH]: PRHX NADPH MIEMLBRE R, ETEERK
FE9 100 mM (RIBERRZEMI(pH {409 7.4)h, {45 NADPH FIGUIL SR HIEE 5514
10 mM F1 30 mM, #H.

5. A MEH IR (GSHD WEBIECH]: FREX GSH &, W Td &K 100 mM
BEERRZE M R(pH EN 7.4) ™, {§43 GSH FIREHN 50 mM, % Ho

6 I H AR T HR:

R At R TS 1 mg/mL
Filjeg A
TR A YIRS 30 uM
NADPH K )% 1.0 mM
MgCl, % 3.0 mM
GSH # % 5 mM
JEE A 100 mM PBS
1A & pH 7.4
W E A 37°C
Y% & N ) 60 min
W B AR 200 uL
FH P4 5 MESFBR(10 uM)

FE AL HL 20 pL WEEA 300 uM I TAEW 2, IOAZE] 1.5 mL B0EH, FHIA
140 pL WS4 1.43 mg/mL (W ROSAR T, (4955 & 14 R I ohL ik 8 ik B R
1 mg/mL. FAIA 20 uL ¥RAEH 10 mM ) NADPH ¥R 20 pL 3K /%4 50 mM [
GSH WG, TN 37T CIEIRIT & f R % g, JFH T % & 46 60 min J5,
NI 7 48 T B B R, N 1000 L 3KVA 2B, 20k R 3T A = R E
10 min /&5, 12000 rpm &0 10 min. FIAH HIGH T 08 S, 37CETIKRG R
TFo FRESPIA 200 UL 25% G/ /KGR, 12000 rpm 5.0 10 min, FEHL G
%96 fLARH, WHL S uL 4T LC/MS 43#r. AT EREM, I 20 uL PBS 0%
TAEW 2. % NCF EEf, I 20 uL PBS A8# GSH VW . PR B WS 251210
uM)[FSZ LS. RESIERZL Xcalibur #AEAE S, WIBKHS T2, —%
R AT AR A TSP T o R AEAEHE AL A SRS MEA R 4

R 5 ARFAA WAL NFFRORLAR b s REHEAR =1 %
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&Y g
SEHEB] 16 ERES
MYK-461 FH P

g5k KRR TPORKEIN B A AT LS 16 (LAYIMIRH) GSH 45ah), (5
MBS 5P MYK-461 #1551 GSH 4564, HIbAI&, AAFFRISLiEs] 16 L5
WA EY) MYK-461 RIS LFI 2 A1
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BHZER S

L s s AL S P B T 2 A k-

O
J e
. N” "N” o
R H H
(R

@
Horr,
R A AR 3, FRAIR I,
R' BB R, frdk. Mk, BRI, k. Ok, pafUkesEdE . BUE.
SO REEL . BRI BRI C(O)RC. C(O)OR’. S(O)R®. S(O)NR’R!’, C(O)NR°R',

L,
NR9R10 *n \/ @(RS)P

FARAFABORE, HAMT R QSR )R, bk, W, bk,
WREIE. U, MAUREIE. FUL. B, M. B BREE. CORS.
C(O)OR’. S(O)R®. S(O)YNR’R'. C(O)NR’R'® il NR°R";

B RVRAHAR I — A R, BEPRAHIARI R®, 53R A FA SRR it ok 2
WA Hof, BRI R B R A AT R A AR R it AU
FLOEESE. mUBEAE. FIE. Z3E. WEMEIE A E S A B E BT
s

L, % {348, (CHy)w C(O). NR*. ZURFHIHRJE T

RUEASET bekh. xifUehs, b hh, IRpedk, JRBrdt, AT A,

W CIkAMpedE. FIR0E, J5 R4 55 s

FARAMABRFE, H5AMT R AER T )R, bk, M, bk,
e UL, UL BUE. AL, L. B, Bk, Rk,
RPN, JF AN 5 2

R™EEKE. Bk, Wk, Pesb, Besdt, wifOhidt. pfUhneE. F3t.
AL MEEE. AL, FRGAE. IRGAE. IR, ARSI b, kb
B PRBRAE . JRERIE. JF ARG OF AR R AOMOL AT A R A R bR,
R JUIE, &EE. MBI —A a2 BRI AR

R NEJET
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L,
s

RO ok ok (R R e T
AR, fUEESL. FUOE. FIE. RIS AN AN BRI AT U

L, N3 B B(CH,) 5

2 BB N 8 /37 S N Y 1P E

FARFABORHE, HA AR QSR )R, bidd, M. bk,
WAL, R, MACEEIE. A B . BRI BREE. CORS
C(O)OR’. S(O)R®. S(O)NR’R'’. C(O)NR'R'. FFfdh. -(CHy)-Fhfiedk . ZRBR3E,
-(CHo)- 7830 JE . 5 5E. -(CHy)- 7555 875 FMI-(CHY) - A1 55 2

R® AEARC B FIBRAS ], HL&% E SO ik B8R 5 ket sifUhedt.
s, RIS, BAEEMZR AL o, FriROkTIE. RBEEE. RIREE. FAEER
5 I AT A B s 2 Bk, AR IR GEAOE. paf Ut
pifCKEE I, BUE. EUE. REHE. BIEAEELE o — B AN B T AR

R AERFK B AR R EAS ], EL &% [ o ik B AUR T sk, . ik,
ACKEE . Fbedt. PRkedk. ZEREE. FERMAEF A,

R ZEERR P A F B[R], HLA& B ok 3 SR Bk, Mk, Jat,
KPS . FRbudh. FRHLh. FRGEdk. ZRPRAEE. 5 BRI O L,

R A1 RFEARRCH B A BN, HLA% E o (a7 ek, .
Fhdk. RfCEEIE. BRI, FEEL. S(CHy)-FRfdt. Z8FRJE. -(CHp)-Z8FR3E. 3%
H. (CHo)-F55E. ZeF55EA-(CHY),- 24558 B RO A R SIS R T
BRINES, BRI R AT Rk A R s AR MR, BRIE. B
AR, AU, FE. &I, M. BRE. Bl M. AE.
75 B RN 55 3 o 1) — A AN BRI TR

pANO. 1. 2. 3. 4. 50K 6;

r N0, 1. 2. 3. 4. 55K 6;

mAO0. 1. 2. 35K 4;

s N0, 1. 2. 3. 4, 586; JFH

t N0, 182,

2. MRIEBANER 1 Frid (38 28 Fros FAL s nl 25 F i £, Hopil ad-1)
Pos AL B W B T 245 T ) 2«
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R,
(I-1)
Horp,
£ A, R RYRY R, R A m R EE SR 1 g Lo

5 3. MRIERRIESR 1 8% 2 Frid @ R TR LG e nl 2 H 10 $h, HPER
ATRH 3 & 8 ukidh. 3 5 12 JuAAE. 6 2 10 U R 5 & 10 Ju4 5 4L
i, KR A HZEREE,

4. FRAEBUMZR 1803 Prid I8 RO PR e sl 2 ik, Hovid
10 RADFR ML S AT 25 K £

O
)J\ R’
R3a R3b }Il N/
R! )§
7 N W

1)
Hrp,
R, R'. R% R*. R m Wil R ZR 1 PRTE Lo

15 5. MRIEBCRESR 1 2 4 AT — TR A8 O IR i & s m] 25 AT 5
FouE A A- DR B S B AT 245 AT A 2 -
0
P

3 N N

R3® R
P PP

N N O
H H

(1I-1)
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Hrp:
R’. R'. R* R* RYFl m aBCRIZR 1 hfire Lo

6. MRIEBOFIER 1 2 5 TR F@E RO Fron 1k S s LT 25 F v 6,
HAP R EH Crefidt. 3 E 8 UMM 3 & 12 o3, ki, ROEH Cis
Bidk. 3 % 6 ST BEIEA 3 & 6 Ui BB, RO RAE. PUAI
MR AIER O3 e, ROOVFAZESVIENLRE; &itidith, R APUISRE
B

7. WHBEBCMER 1% 3. 6 AT Pk 18 (D s A A O n] 25 HT
#h, Hi RUEHKER. Crebidk. CreliIt. Cre iU, Coe MU EEM

L2
5
k/’f:>—mk;u%%m%ﬁ%ﬁ%;%Cﬂﬁ3£8ﬁ%ﬁ%\3§u
TCRIREE, 6 & 10 LA 5 B 10 A HA ROMFEBURHE, A% |aor
Mk AEJR T M3 Cre Lidt Cre JrddE. Cre ML, Cug IAULTAEEA
CreFBkedk: p N O. 1. 2. 3. 4. 58 6; REEHAGE T MK, Cebidt. Cus
Wi, Coghdh. Cre itk Cro KARKTHEA Cre OB LS B R AIAHAT Y
—AR?, BEPIHARK R®, H5IF A AR 3 & 8 LIk 3 & 12 Ju3F
3,

8. MIEBANER 1 £ 3.6 & 7 HAE—TFHRKERO IR S W IL T2

L2
AR, ot RUEE Crofith. Cue ACKAILA <:}_m%;uﬁ%
RS T FF C W PR PUAKMAEAIE I, 4/ R MIFSURR,
HEMSIHE AR P [EM Cre bt p A0 1802 #4 RPMFEZURH,
L g S T Bk RRURIATA A R® 555 A 4 T ARER T 3t
PSR, FRRAEAITR L,

9. MRABBUNIZER 1 % 8 i firid (138 20D s AL S BCE T 26 1 £
Hop R*IEE KR Crebidk. CreliilE. Cre MUK Cre MAURAEM Cre
Ptk ik, RN Cuelidt; ELMH, R AFE,

10. MRAEBUFIER 18 9 s TUrd (8 R Fros AL G VB Al 25 T
Kk AL ME— AL S
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=o
=o
C} ,

11—l &8O PR B GBI 29 - ER R T, &7 i
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R, R
(IA) O

HRAA) RSB (L AR Eh) 5l a(V) =Rk ek E
SEZER R, 132 O P A S P EH T 25 H (26

Hr:

RY B EFR], ik Jynb e,

A, R R'. R% R™ R™MI m Wkl FER 1 FE Lo

12. —FZgMAL ey, ik ZMmA G A RIEBONESR 1 5 10 sPE—Tifr
A EE RO PR B S EIEAT ZHTE, BLA— R R 2 T2
R 7R B 77 o

13, ARYEBUR ZE R 1E 10— 3034 (38 200 Fir s (4 5 0 BOH 7T 25 AT #2
BCRR S DU ZER 12k (0 29 241 & O A2 1l % ULER 82 1 (Myosin) #0361 77) o ) F ik

14, WPEEBFER 1 2 10 PAE—TRER a0 Fros A S ecLmT 26/ 1
SRR AR R 12 Brik M2 A S AE S % TR 7 BOm BURAE M 254 1) H
M, BRI BURRE L [ ST BUR BE AT IR MO J7 3 . SRR O R . D
Yo PRAIALCIUR . EFKkIhAERERS . FEEALOILR (HCMD | IEF S 450 71
TEW (HFpEF). SMM4»#0h i H 0% (HFmREF). Mg . Faikseas. %
PEOIR . BhREO RS OO WIREFE(L . IR I R DTS TE.
AT EE . BEEICRUR . e R MO TREIUBOE. A O=RE, A O
SXPRRIIA I BT9P s PI3de 3 1 B ot P o s « BR A 2R LS« AR 2R LR (CHCMD
MO RO e R EOIERAL O EIRE, BN ERC L
% (HCM) 5 st AR REYE AR S AL U (nHCMD B0 BEL 1 AR & L0 L%
(oHCM).
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