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(57) Abstract: Disclosed in the present invention is a compound
having a structure shown in general formula I, or a stereoisomer
thereof, a pharmaceutically acceptable salt thereof, or a solvate
thereof. Further disclosed in the present invention are a composi-
tion comprising the compound, a preparation and an application.
The compound of the present invention has a significant activa-
tion effect on KCNQ2/3 potassium ions, and can be used for treat-
ing diseases related to potassium channel ion flow, especially for
treating central nervous system diseases.
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N-(4-(8- 9 -1- B £ -1,2,3,5- VU & -4H- 7 JF [e][1,4] — & 4% 51 -4- F£)-2,6- — L ¢
5)-3,3- T L %(024)

N-(4-(8-9-2,3- & 2 [ 1,41 B 4% B -4(5H)-3E)-2,6- — W FL K HL)-3 3- — I 3k
T (025)
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N-(4-(8- 9 -1,1- — 28 AX -2,3- =4 2K JF[£][1,4] 5% B 4% 51 -4(5H)- 2£)-2,6- — H L ¢
5£)-3,3- AL T L% (026)

N-(4-(7-9-1,3- A -2H-F JF[c] Bk H-2-FE)-2,6- — F L HE)-3,3- I B T I i
(027)

N-(4-(7-98-5-H1 $-1,3- ~5(-2H-Z2 IF [c] BN H-2-2%)-2,6- — HI AR 2R OE)-3,3- — HI Ak
T Wi (028)

N-G-9-4-(7-.-1,3,4,5- VU & -2H- 28 H [c] B2k H-2-FE)-2- I RL 8383 3- LT
Mt (029)

N-(4-(7-%.-1,3,4,5-VU 5 -2H- 7K HE [c] B AL 5-2-8)-2,3,6- = I RL R )3 3- LT
Mt (030)

N-(3-5-4-(7-9-1,3,4,5- W S -2H-F I [c] Bk H-2-58)-2,6- HI RO EL)-3,3- I,
T Wi (031)

(R)-N-(2,6- - H 3£-4-(7-((1,1,1- =5 TN E-2-38) 5 FE)-1,3,4,5- V] & -2H- 2 F- [c] F A
HL2-F) IR AE)-3,3- AL T WiE%(032)

(5)-N-(2,6- - H FE-4-(7-((1,1,1- =5 A ke 2-3 ) 5 3£)-1,3,4, 5- WU & -2H- 2K FF [c] Z A~
HL2-F) IR HE)-3,3- L T W% (033)

(R)-N-(2,6- - H 3£-4-(7-((1,1,1- =5 TN E-2-38) 5 FE)-1,3,4,5- V] & -2H- 2 F- [c] F A
B2 R H)-3 3- IR T ERIZ(032)

(S)-N-(2,6-— F F£-4-(7-((1,1,1- =3 A Je -2- 38 ) 1L 5E)- 1,3,4,5- DU & -2H- 25 [e] AU A%
HL2-F) IR HE)-3,3- L T W% (033)

N-(4-(8- 3L -7-((1,1,1- = F0 A Fe -2- 38 ) L 3K )-1,3,4,5- T & -2H- 28 FF [c] & 24 5 -2-
HE)-2,6-— FE R HE)-3,3- I EE T 5 fi%(034)

N-(4-(8-F-7- 5 TN 8 FE-1,3,4,5- VI & -2H-2F FF [c] B2 HL-2-3%)-2,6- — FH HL 2R 3E)-3 3-
TR B (035)

(S)-N-(4-(8-F-7-((1,1,1- = 4L A Bi-2-F6) E H)-1,3,4,5- VU & -2H- 2K I [c] & 4% 5 -2-
HE)-2,6-— F LR HE)-3,3- I ZE T 5 i%(036)

(R)-N-(4-(8-F.-7-((1,1,1- =% A 5t 2- 3L ) B FE)-1,3,4,5- VU & -2H- 2K Ff[c] F 4% 5 -2-
HE)-2,6-— FHE R HE)-3,3- I EE T B fi%(037)

N-(4-(8-3-7-H & FE-1,3,4,5- VU S -2H- 25 I [c] 3 4 5 -2- 5k )-2,6- —HIFL 28 3E)-3 3-
HH RS T Bt (038)

N-(4-(7-(ffr T 28 5%)-8-%6- 1,3,4,5- VU S -2H- 4 Jf [c] B A H-2-55)-2,6- — B R -3,
3-HIEE T W% (039)

(S)-N-(4-(7-(fh T 28 JL)-8- 98- 1,3,4,5- VU & -2H- 7 IF [c] B A4 . -2- 8 )-2,6- - HIJL 2
5£)-3,3- L T % (040)

(R)-N-(4-(7-(fh T 28 4£)-8-9%-1,3,4,5- VU S -2H- 2 I [c] Bl A L -2- 45 )-2,6- — HIJL 2
5£)-3,3- AL T L% (041)

N-(4-(7-H P B FE-8-9-1,3,4,5- VU A -2H-ZE Ff [c] B % -2-FK)-2,6- — HI FL 2R JE)-3 3-
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THEE T R (042)
N-(4-(7- T EIL-8-9-1,3,4,5- WU A -2H-ZE Hf [c] B % -2-FK)-2,6- — HI FL 2R JE)-3 3-
THEE T I RZ(043)

N-(4-(7-(C3F J% 1 55 )-8- 9 -1,3,4,5- VU & -2H- 25 JF [c] & 4% 51 -2- 3k )-2,6- — HI 3L 2K
$£)-3,3- T HEE T B (044)

N-(4-(7-(FF O 4 5 )-8- 980 -1,3,4,5- V9 & -2H- 2K JF [c] 2 A% 51 -2-56)-2,6- — HI L 3%
$£)-3,3- 7 H B T B (045)

N-(4-(7,8- —9-1,3- ~&(-2H- 2R FF[c] A AR 5-2-58)-2,6- ~H LR )-33- “H AT

1t i (046)

N-(4-(7,8- =%~ 1,3,4,5- WIS -2H- 25 Jf [c] B AR H-2-48)-2,6- — F LS8 0E)-3 3- I gk
T Bk HE(047)

N-(3-5(-4-(7,8- —%-1,3,4,5- VU 2H- 2 Ff [c] B Ak 51-2-F5)-2,6- —FI LR )3 3-—
HH RS T Bt (048)

N-(4-(7,8- = 30-3,4- ~ IR [T [e] B A -5, - B A B ]-2(1H)-55)-2,6- — HT B R
5£)-3,3- T B fi%(049)

(E)-N~(2,6- - H F-4-(7-((4,4,4- =50 T -2-J-1-3%) 5 55)-1,3,4,5- VI A -2H- K FF [c] A
A HL-2-J) R H)-3,3- UL T % (050)

N-(4-(7-(G-( - FH )R 1. 1.1 52 -1- ) A )-1,3,4,5- WU A -2H- 28 FE[c] A Ak 1
2-F£)-2,6- I FL R FL)-3 3- T HI L T EEZ(051)

N-(2,6- - H -4-(7-(2,2,2- =38~ 1-H A2, 5 FE)-1,3,4,5- P &(-2H-28 FF [c] AUk
-2-J) A HL)-3,3- LT EE(052)

N-(2,6- - F Jk-4-(7-(3,3,3- = #-2- F HL A 4 0k)-1,3,4,5- DU & -2H- 28 JF: [c] A IR 5 -2-
B2 HE)-3,3-  H B T Wi fi%(053)

N-(2,6- = HE-4-(7-((1-(= 30 25) B 25 ) 4 8- 1,3,4, 5- DU S -2H- 2R JF [ AR 5
2-F)IEFE)-3 3- T HIEL T L (054)

N-(4-(7-((1,1,1,3,3,3-75 A -2- 38 ) | ik )-1,3,4, 5- VU S -2H-2K FF [c] S 2% HE-2-55)-2,6-
TR -3, 3- T F R TR (055)

N-(2,6- - H 5£-4-(7-(2-(2,2,2- =9 LB HR) O3 HE)-1,3,4,5- P & -2H- 2R H [c] A AR A
-2-J)HH)-3,3- LT L (056)

N-(2,6- - F H-4-(7-(2,2,3,3- DU 5L A 4538 )-1,3,4,5- DY AL -2H- 25 FF [c] A % 5L -2- ) %
5£)-3,3- T B i%(057)

N-(2,6- — H 3£-4-(7-(3,3,3- = 9 N A& 3L)-1,3,4,5- V] & -2H- 78 Hf [c] Bl A% . -2- 2L ) 2K
5£)-3,3- T B fi%(058)

N-(2,6- — F 3 -4-(7-((4-( =50 FF 22 ) BF O 38 ) 50 08 )-1,3,4,5- T &L 2H- 2K IR [c] B A 5
-2-J) R H)-3,3- LT EL(059)

N-(2,6- - H K -4-(7-(4,4,4- =58 T A HL)-1,3,4,5- DU & -2H- 2K FF [c] Bl 44 L -2- ) 2
5£)-3,3- BT B fi%(060)
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N-(2,6- - H £-4-(7-((4,4,5,5,5- T 50 HE) B FE)-1,3,4,5- DU & -2H- 25 I [c] & 4% 5L-2-
) RHE)-3,3- H A T (061)

N-(2,6- - F F£-4-(7-(2,2,4,4.4- H. 3 T H)-1,3,4,5- V] S -2H-25 I [c] 2% H-2- )
RHY-3,3- LT Z(062)

N-(4-(7-(4-% T A F)-1,3,4,5- VU & -2H-25 Ff [e] B A% 5 -2-55)-2,6- — F FL 28 56)-3 3-
THETBE(063)

AR5 Ui B

BRAE S A S AR BT FARF R RAE 5iZ A 4 b A 5230 5 PR A
FOUHRE. BRAES AU, ARKHSHERTA LRISCHR. AT EE TR SR A ST
ZE k. WAKRWAPR—AREHZ AN, DA e SO,

T BRSSO R IR RS SCIR TR R (U 7 Y8 M R R RE T 1Y
IATAT BRI B R AT PR bk o 75 B SR, Ul AR BRI Z R T, BrAESCH
BEWH, pEEfRw c—” . =7 . XA, BERRENR. EFER
(i, BRAESAUET, “B” AR “Fel” . MAh, “B87 . BT ZERURE
A B PR

CHUR” RFREE TR IR, FEERIE, i T BRI
MASIREIE . 7858 X, “Ci-Cs “Ci” BFHR S N, Hrb i A1 j #2&
B, FonbkRTHIEH. B, Cl.Cs Ci1.Cs C3Cs Crer Cieo

A TR LA AL S it K ) €. H. O. S. N. F. Cl. Br. I 286045
AN RAL RGO [FIR, A% B i L A A &9 4 Bk X C. H. O. S N, F.
Cl. Br. I oJ{EZ&MIH—DEEAEAD M AR 2 B, BRI A BR T35 i [F) A7 28
¢, Be, Me, AR RAME), D). (), AMEMER 0. Yo, 0, BilKFE
g 28, s, M8, S, EWFEALER UNL PN, mEAIE VE. UF, SRFEA R Pl
T, BMFEME PBr. M'Br .

AR IARE “fdk” BI88H 1 £ 8 MR 1 HEE s A AR,
FHEABR FHZE, 22k, Ak R, BT, JBT3 pPTE. RT3 B3,
FIRFE R R, B, ROk, ot Pk, RIS, BPEG L.
SEEL FoE AR LA AN ECE 2 AN BRI, 2 B B T LU [ ]
DUARE; FriRBUEMS8 D G B &R, 5Ok, . R, &, &&
ik, Mk, MR, BREL. RMREREL. BRIL. BiIEAE. RRGER. GEEBEEIE . C-Cs
ik, C-Cyifidd. C-CoFakidd. C-Cy it Kift C-Csbidt. AL C-Cs B
3, KA C-Ce Fidt . A8 Ci-Ce @A C3-Cro ki, XAt Cs-Cro Mkt Ml
BN 7 S N G S 1Y SN Y 3778 = S o B 2 3 L SN 117778 S - 0B = N
Co-Cip 7755 Cs-Ciy AR TiHE. C3-Corp 78 H FE

AT RARTE “H” . “BEmA” RREEA 1 28 Ml FHE 2D —4 C=C
KU BRI BE IR BE L D], BFEA IR T @25 - )@ 2L, 2-I @ 2E, 1- T 2L,
- TR 3-TMEAE . 1R 2w 3. 4 0A R - - T A
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- 2- T, 1-CB . 2-CFE. 3-0OFE. 4-OFE., 5-CFiE. 1-FE-1R
WFE 2-FBE-1- MR L 1Ptk 2-BR)d R, 3-PEm L. - R-2- O AR, 2-HAk-2-
OGS 2-HFE-3-C . 3,5- THI L 2- OV gk, 3.3- HI -1 St 3-HdE-2- 20
ST 1R 2SR AR AE . ISR TR — a2 NI, 2 U
REETT AR A AT DAASA] s R EBURIES STy DL Bedd. sifUbidt, et sifthe
AL, FRkisE. RS RS WA ERE M, R AR
FiFE. AL, B, AR, FUAE. . &I, ®IbkdE. RIL. MR, REEEAG
S Y TR

AR BB AR “Hit” B485H 1 2 8 M HE DA C=C BHN HEE
oS BRI IR AR L], ERHEANPR T bR IE, 1-PIbRIE, 2-PhRIE, 1-T b3t 2- Tkt
3-TRRIE. 1RSI, 2-PR kIR, 3-RIE, 4- IR, 3-HAE-1- T RRIE, 4-H 1T
FREE, 2-F B3 T R IE L 1-H -4 TR, 1-COh I, 2-CUh . 3-CUbh g, 4-CU bt
1-HFE2- eIt . 1-FH -3 obR L L 1-F 4o bk, - BE-3- ke gk, 2 2- T L 4-
TRBRFE, 1-Pebidt, 2-Febhdt, 3-Pebdt. 4-Pepldt. s-PEpd. 2-WE-3-Ch . 3-
FHOR-1-CUbdE, 3 3-HIL-1-CUb st 4-FJE-1- O RS b — Aol 2 1M
TR, 2 BRI BUREE v DR R 0] DA FrA BRSSO DL Bk, xifR
Ptk AR, UK. R AR EE W ERE. Mk,
AR I . AR, AL, AR SE. SR E. FAE. AEEE. &I, &Skt
AL, WERE . BEEEEEE . kAL,

AR\FTAARE “&” o “A7 R S L k. SR,

A I BT ARTE “Hoppdt” BRI RA 3 2 12 MRIE TR SRR EZ IR (AR
(i) AL S B B A BB B &) AR S B e, Bl — APz MeE
BB =, “ AT BAE A IR TR AL T 2k, BRI BR AL FRpE0L
Wapdh, B, B2 VAR TEZE. BOA[1.1.0] Thidd. BFR[2.1.0]80 562
XUA[2.2.0] b 3 XAR[3.2.0] e 3k XUIA[4.2.0] 3 Ke 5E  UIA[1. 1. 1) e FE  BUOA[2.1.1]
ChEdt . XAB L FERE . ROA2.2.1)Peke k. BOR[4.11]E 3 ROA[3.2.1]¢ kT
OB B2 115 XRS5 L1 ERi . XOA[4.2. 1Bk BOA[4.3.1] kit
XUA[3.2.2] B BOR[S.2. 1158 b dE . XON[4.2.2]55 ki k. BRIR[2. 2] kit . #RFA[2.3]
Ot MRIA[2 4158 HE AL . WRER[2. 5]°E Hidd . WRIA[2.6] kit MRIR[3.5) Ehidt. I
W[3.41°Ehdt . WBIF[3.3)Pdt . IR [4.5128 i dh. MBIF[4.4) Bl R, FRgpdkmlul
— BN BRI, 2 BRI I AT DU R AT DUA R Frid BURE ARS8 D
Ui~ BAR. &R, JlAk. M3k, I, &I, &AL, M. Bk, B R
MRER L WAk, Wifacks. FRER. BidRMiIZIE . C-Cefidd. C-Cefise . Ci-Cs Fabi
FHe, C-Ce it . R Cr-Ce bt A Cr-Co i3 AL C1-Ce Bkt . i1t C1-Cs
PRI C3-Cr Fibtdt. w8 Cs-Cop Mdd . PRMEE. BRMIL, Jes et fefisd.
YRS . PRl AR ME I . WAL . MBI Ce-Crp 753, Cs-Cry 4078, C5-Cpp
P78
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AT ARE “Hmit” B AA 3 & 2 MrRETHEDSH A C=C Wit
FIRIFEZ IR (I RIR 8] AL 2 S R el B B EA B 5 ) B3R T7 & PR A e
5, BFEARTIRAME. T RERE. MOmE. EEE. ML,
BR[2.2]-1-0 AL . ME[2.2])K-1,4- i FE. MB[23]C-1-MdE. 1E[2.3]0-1,4- mdL, 12
[3.3]5-1-J7 25 HB[3.3]5¢-1,5- 53k, BE[3.4]¢-1- 5. 18[3.4]%-1,6- itk #2[3.4]
S WR[3.419F-6-HFE . ME[3.4]°E -1 XOA[2 118148 XOA[2.1.1]12
20 O[3 1]58-1-M 28« BIA[3.1.115¢-2-1 2k « IR [2.2.115E-1-85 25 . XFR[2.2.1]
Pe-2-J A . MMy B R A — e AN R R, 2 B B AT LAAH Rl
AU BrABUREMSI A D G« AR xR Bk M. R, &AL,
Mk, pdk. RIL. RIERMEIL . BRAE. WRiEAE. IR, B, C-Cs St
C-Ca i At C-Cg kit C-Cabi@ L. A C-Ce lidd. KAt C-Cg Bt
R C1-Ce Bk, At Cr-Co bt &I C3-Cro st 8 C3-Cro MEdd . MG, IR
Bt GEEERSE . MRS BrALREEESL . FRGEAEMENGAE . WML BRI, Ce-Ch
Fi4Ey Cs-Cp 28 J7 55 C3-Crp M

AT HARTE: “ORIRFE7, “HRMBE AL RIERA 3 2 15 MR R R EZ R
CPIAN BR 30 2 8] FH A 7 B e BT A BRI A 5D AT ERANVB AT R (R — A k2
AKX, SLHEBCA SIS, B — AL EIEA N, Oy S B4R T
I FHAN R T IE L, Mg 2L, IEMR SR, AL, —RJL, Rk gk R
Fo MEMRL . WEMREL . BEWYIE, MRIEEL. ZWRIL. SEMREL . mEmEEL. g|mEdL, ngEEdL
1G] 177 SN~ 11 1175 SN G [N 17 8 SN 17 8 SR S 131y 87 S E 11117 &7 SN 10217 &7 SN2
WENRRIL , DUSMEmphiE . A eI, A ek, PUS R, ML, g
Sy WEMAIL L MRS, WRNEIE . WRIRHL. MMRIL, TEONIE. AR, A
T FURM O, SFUNIABREL, EURBAESE. BARMAN . BN TR AR
2 N 57N, 8 N A7 N 2B SN 1 S5 7 NI 618 SN (e 2 N 78 SN A 57 N 25 6178 N )
FeEEHL . RS, MA AL, AWimE . AMEm . AU, PUARK
WL, DU MEWy AL, DUSEmg 2L, DS L, PUSEmME L, DUSRIEIL, A mhiE
B NEMENERL, MRy IRRCUR B, RIFEAR R RIFIRME L RIFRRIREE, 2R IF Wy
Sy RIFMEMEEL . DR I DRIE RS DRJFHE L DRIFREME R R IF RIE
PR L DK IR g B . IR R L | IE I L e L MRy SR I | MRy SRRy L
WEWy RO e e MRy JEMENE . NP IR E B MRS RO L L RN L kg
FEWARIE . 1B AR 2 2] bt 1-R AR 2.3 ik, 4- AR 310 ek, S- A%
BE[2 31 k3t 2-F B3 3Pk, 2,6- “E B3 3] PR 2-5H 4 -6- A IE3 3]
Beki. 1-RIB[2.5) bk, 2-BAUB[3 4] hidt . 6- BB [3.41 ik, 2,6- & AL
PR[3.4)E S dh 2-ERIR[3.5) F ik 6-EIRIR[3. 5] Fhidk . 7-a A (3.5] et 2,7-
TR ANB[3. 5] Tl 2-E G- T- R A3, 5] T L 1-R [ 4.4] Tl 2- B 4412 [4.4]
Ttk 8-EA:IE[4.51%8 itk 2.8- T RIB[4 5128 ik, 1A B2 2R, 14K
FIZ[23)C R 4B R3Ok, S-SR R3] C L. 2-E SB[ 3] Bk A
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1R IR[2.5] bidk . 2-28l R IR[3 4] hidk . o-SAURIR[3. 4 btk 2-A AR [B3.51E
L 6-ERIRB SRR TR S B 1-ARIR4 4B 2-E IR [4.4]
Ttk 8-S ARIR[4. 5128 br dk . A EIREL . AU R IR AL | 2- U DA 1. 1.1 30 e A
2R ANR[ L LR . BAOER[2.1. 1] Otk A BIA[2.1. 1] . B X0
[B.1L1Pekt sk AR XOAB. 11 Peke R BARXOA2.2. 11 Pkt 4E . AR XA [4. 111 e
e BARBORB2. 1 E b BAOBIA[3.2. 11 b2k 55 . A3t gk — A 2 A AR A
B, 2 SR R ] LU [ AT AAN ] Frid BREAMSZ8 D (D 28RS
R OFEUE AR, R, FAL. B RAL. MAdL. HE. REE. RIS, M. B
Fadk . HNIE . B b Wi EL . C-Co ltdk. C-Cy bk C1-Ce ki, C-Cy bz .
RIS Ci-Co ik pi R C-Co fi e Mt C-Co FibidE. AR C-CobidFE. C5-Chy
Whidk, MR Co-Coo Mipidk. BeikIt. beiidl. befEmililt. FRbeibmiiets. Mt
Jiedk. WRKEIE . Co-Crp 5. Cs-Cry 287555, Cs-Crp 4303 . WA E L, Rif<de
WA DB HE A B0 — R 1 197 BRI AR I R A IR R iR D e A 2

AR ARE “URpedk” Jeda e FE AR 15 B 7 FE ) [F — Ak
JRiER:, MRk 3-12 JCHIBKER

AT AR “Litd B &fabiik-0-, Hgidiun Bpre o AW “ 5
AALT M AR EHA R TSI, Q5. RS, RNESEE. IETEE T
AR BUTAEREE. IR, 2R, ROCEZE. B, O, 2-OFEE. 3-
CAZE, 3-FE AR SR, “hildt” IR U A EE, HBUREE o Dy M&.
AR &R RRIR. WU AR REL. BRI, mEMECEE. BRI, C-Cs Stk
Ci-Ce Jehidh. C-Cefis it C-Cofizd it =Mt Ci-Ce kit i C1-Cs FRLTHE
R C1-Cg Ji 285 4R C1-Cs Je2d 55 C3-Cop FRbiSE C3-Cop 28I FE L Co-Cop 7755 Cs-Ciy
ATiHk

AR AT HARE “IAA” 2faimiE-0-, H@Aam BprE . “mEER” bt
TR A, HBUREERh D iR, AR, zdE, Fedk, WA, s, BRI B
Fedh . TMERE AL . WREEIE . C-Ce btk C-Cy Faliidk. C-Co St At C1-Cg Wiz AL
KRG C-Cs btk AR C1-Cs Bkt A Ci-Ce L. iR C-Ce fi@d L. C5-Chp
Whide, C3-Co I EE. Co-Crp 7538, Cs-Cra 752

AT AR “Fbiadt” 2RI E-0-, Hrhdbeiian e Lo AR Fr
MM BB EREEARTH AR AR T A M E R, H ok
AL PR BRI L BUA[1.1.0] T HE Sk AUA[2.1.0) 5t 58 Ak XIA[2.2.0]
OB SRR ASE . ROA2 L1 O, “Iha it i a IR
Pk, HEURIETA D iz, 240 &, Bk, GUE. Ak, A, M,
T et . MRAE AL . Ci-Co ity C1-Cg Fobidd . C-Cy bt it C1-Co i L =X C1-Cs
$edk . WAL C1-Ce b AR C1-Ce i E I, R C1-Ce K& FL C3-Crp Mt dt C5-Cia
HILFE, Co-Crp J7HE. Cs-Cra 8755

AR HARTE “ R GEAEE" AR BEEE-O-, HAp IR B e o 4
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oD E I N7 S el o o K e 1 (BB NS = 2 NP P 1B SN = 2 N B B SN
IS AL I O A BRI AL BURIA T et s, EURM e
B AR OLE IS ORI R I e, U D,
piE . AN SR, IR, WU RHAR. RER. M. mEMLEEE. IREEEE. Ci-Cs
Sk, C-CsFelidt. Ci-Cefif it Ci-Ce iz k. mift Ci-Cefidd. il Ci-Cs 2k
Ay A C-Co i e R C-Co bt I C-Crp M ity C3-Cpp 85, C-Cry 75
L Cs-Cruasiitt.

AR T HARE “ Qe ” Z4adlmizE (R = R D BURK E%E
BUCSCBEEAE, Horp B ERY A B RTE e AKBIPTH e ARk AE I S AR AE AN PR
T, AR, AL SR, AP R SEHIE 222- =0 O, 2-
WFHE 2-FH O WA, Mo 111-Z5 A-2-58%% . “xfUst” it
FRHACH i ACedE, HEURIER Y D 2R, 20k, BBk, Bl MdE. REE. B
. BEEEIE . C-Cedidd. C1-Cy FRbtdE . C-Co hiddE Ci-Co i@ L. C3-Crp Mkt
C3-Crp 28I Co-Crp 75 3E. Cs-Cry 287555, “pifREAE " A 2 AR AT D& — Bl
ZA, ATRME AR BT RUR, WET BAEAN A R 1 R AT B

AR FHARE “ Qe AL & fh p AU EE-0-, Horhpg Ak e an b g o
AR e AR AL B S R E AR T — g AU RS . U, =T
B M GEEE TR GEIE SRR RN AR RN AR SR A,
VUG . = AL D m AR N RS 3 T A
B TR SHEMP TR RGBT R U TR N TARE. =
FORERL DRURER. IRURER. SRR AR, —EJP AR EPEE. —
ORI, —HoH, JAREE, U ERE” IEFRRUCH s iU AL, HEUR
FEA N DL AR, &R R, UL IR, AR, BRI, Ci-Cs Kikt.
Ci-Cs Faobidk. C-Cs ik, Ci-Csbizddt. C5-Co Mfidt, C3-Cpp ¥, Co-Cin 77
L Cs-Cuasdist.

AR HARE “ R ” e fapi iz (i om. & R, D BURHIER
P, Hrp e R BT e “ R GE LT B AR T LU — A ER A,
Al DL — AR BT ER, AT AFEAS [R5 B adEAT U

AR FHARE “ s R BEA L R i A e -0, Hh iR e ZEan By
E X o “ R BEAEE” BRI AR b AL, HEUCEE Ry D AL &,
R, L, AL, L. WML MBI, C-Ce bttt Ci-Ce RNttt C-Cg Sl
Ci-Cs 2. Cs-Co Fibidk. Cs-Cip 8HEE. Co-Cip 755, Cs-Cuy HR77 5

AR ARE “ eI etk sz (i Am. & IR, B BRI
I B AR, Foh AR BRI B E o “ IR R g R T L2 — A
A, AUME DR BdEATEUR, A RIEEA R R B T 3R,

AR FARTE “ s ARAR A BEAAEE” e fi p AR b 2E-0-, Ho i AR I b ZE
EPrE e “ RIS I AR EURE) “ AR 7, HBUREE R D
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AR mIE, FRIE, HURL. BHER. RAE. ML, MBS, C-Ce ki, C-Cg FRli k.
Ci-Cs Jifd k. Ci-Ce bzt Cs-CoMibidk. C3-Ciy I, Co-Cip 755 Cs-Ciy 2877
o

AR FHARTE “fefifl” efabidk-S-, Harkaian e o Gt asiEA
BRFHRA. Ot WAk, T,

AR FHARTE “HiltEE” fabiE-C(0)-, Hrbedn B e .

AR FARTE “hi Rt ” & i85i5E-S(0),-, Hkidkn e 3.

AT AR “ 2 AL 7 182 E-S(0):--

“UE ERTRERZ I ER AR B AR R AR G T BN IR D7V AT DA £ A R B
BACEPIRIEL o IR R AT DA 5 TR BB i R 655 . — RNk i Eh 2 A R WL 54
5. E@a TR KRR EHAART: iR, SRR, SR, S,
IR AHIR. TEIR. MRIRSELHIR, HR. 4KR. =5k, NR. %R, N R
PEHIR . & SR, SRR, AR, R, AR, FER. SRR, PR, 2K
IR . MR X REIIR . CREPR. 2R . RNl MACmR. =MER. K#
Me. PUNMER. JMHER. fI&IPEmR. WEHER. ZRifR. BHJRTR. R OMR. W2l B A
M MOBRR . ARER, PP TIREAIR; DARAEAR . NS5 mR .
—REN AR AN A SE L. &AM AR E AR T AR
Al EEAL . RN ARIREN. BRSO, 2K, =% 4. IR
= W, = O RERG S WL

AR A H IR it — R &), B EldfE s — AR T PRI
WE TR —FeZ Fh . ARITRRKIZMASY T DL BT — AR T R ik
S Y ) — R 2 S HAR S YA s, B0 Bk R — TR AR T R Prid b &
Vb i) —Fh el 2 A A R

AR I T —A H R —Fh 25 70), Bdh EIdME = — IR KA S —
ek AR, AR A A R, TR BRI WA
D7, AR BRI  f FA SO AT I VTR A S Bl AR R A AR R
Hor R IR G a2 2% ErT 52 B R 1697 BN KCNQ 3R a8 BB « BRAgE
o S

Ui, AR SRR AT AL AT -8 VOIS AL S 7 i 2%
YEIT N BRI S ORI N BUR IR IR 29 RE R AE T 2 I8 IT PR 2 RGN 2454
J7 T IR o

FE— e 7 b, A TSI T R R AR . AT
PRI S AR . FEEEREAS . A, R EEE A SR IEARE. Je
T LR SR RS T £E S AR E

A A NI SEESIE S, A AL S0 KCNQ2/3 # + HA B B 0TS
YEH

AR IR N SIS UE e, A K WIHA W21 5 BOT RO R 227 IR AN o
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AR RN SIS UESE, A K WIFE MES 550/ ORI Y, R 2 PR A
il /N B JE i EL R R A A
AR W R NI SRR S, AR S WAL B B AT B B0 P 2 i

BA sz 77 2
I 30 e A5 R I A o W R Sz, ASATUSR B RN N S R, AR IR
AHARIIZEG SN ARSI TS Sk B 3, U598 8 T A W SR AR (1
SEHEB] 1: N-(4-(7-F & E-1,3,4,5- 1 S -2H- K F [c] B F4 H-2-FE)-2,6- —FFFK
#£)-3,3- — FEL T BER%(001)

e
Q ,
O

LI, B 63833 4- A ZE-1(2H)-H(1g, 6.17mmol)i&E T 10 mL DMF 1, JIAf%
B24(4.02g, 12.33mmol), O°CHNMLF%E(1.31g, 9.25mmol), 80°C M 2he [MLEHR, %
WA=, A 30 mL /K, HABROERAER, AU FH AR IR Z A K B R5E PI IK
R e HE e A R B T ARt AildE, BEURTIRAS B, SEREH R4k,
B3 )4k 001-1: 6-H A FE-3 4- — A 25-1(2H)-Bi(1.06g), W% 96% . LC-MS (ESI-MS):
177[M+H] . BT T 5

AR 2, K hiEfk 001-1(1g, 5.67mmol)iF T 10 mL KR+, 0CEZIMA BRI
B4(737.86mg, 11.35mmol), FEHKE B EHE, &M 6he KSLEHR, SR N FIHRIR
BRI, fHRR pH {ETE 8 /o4y, LBROHEEHAL, AIFANAH, TCKEREN T,
R, AR ENER A 001-2: 7-HIAHEE-2.3,4,5-P0A - 1H-Z8 JF[c] B 24 5
-1-Ff(0.52mg), U 48%. LC-MS (ESI-MS): 192[M+H] »

B9 3, Frhia)ik 001-2(250mg, 1.31mmol)E T 1 mL PYEIRmE, 0°CLEEm N
P& 44(2.6 mL, 5.23mmol, 2M in THF), FHE 2R, &M 4he N EZER, ZE18H N
Ko BRRAHEWIL, WEKRGE, HOROEREMERTEY, Wk 5153 E
4 001-3: 7-FH 4 2E-2,3,4,5- DY & - 1H- 2R H [c] A AR FL(200mg), i % 86% .LC-MS (ESI-MS):
178[M+H]".

IR 4, Frhia)4k 001-3(100mg, 0.56mmol)¥E T 2 mL 1,4- N, R
N-2, 6- = W % 498 2% B3, 3- = W & T B % (252.38mg,  0.84mmol) ,
Pd,(dba);(25.83mg,0.02mmol), XPhos(2- —Ff L 5L -2/ 4',6'"- — 57 A Jik Bk 25 )(26.90mg,
0.05mmol), # T H4H(162.66mg, 1.69mmol), Z S EH)b, 80°CKM 2he ML,
P a5, AhdE, MR OPERGEVREMAR Y, 5 A SRR =, WA H
MUAH, kst 2443 H vtk &4 001(90mg), YW F 40%. LC-MS (ESI-MS):
395[M+H]", '"H NMR (400 MHz, CDCl3) & 7.18 (d, J = 8.2 Hz, 1H), 6.67 (d, J = 2.4 Hz,
1H), 6.62 (dd, J = 8.1, 2.6 Hz, 1H), 6.48 (s, 2H), 6.40 (brs, 1H), 4.49 (s, 2H), 3.75 (s, 3H),
3.73 — 3.70 (m, 2H), 2.95 — 2.88 (m, 2H), 2.23 (s, 2H), 2.15 (s, 6H), 1.88 — 1.82 (m, 2H),
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1.12 (s, OH).
SEHER] 2: N-(4-(7- L& -1,3,4,5- DU S -2H-28 5 [c] B AR . -2-2E)-2,6- — ALK
#)-3,3- " E T BEZ(002)

=
SO

SN 1 (G B ST, R B O L, AT &SR ARG
) 002(35mg), LC-MS (ESI-MS): 409[M+H]", "H NMR (400 MHz, CDCl3) § 7.16 (d, J =
8.2 Hz, 1H), 6.66 (d, J = 2.5 Hz, 1H), 6.61 (dd, J = 8.2, 2.6 Hz, 1H), 6.49 (d, J = 6.1 Hz,
2H), 6.39 (brs, 1H), 4.48 (s, 2H), 3.97 (q, J = 7.0 Hz, 2H), 3.73 — 3.68 (m, 2H), 2.93 — 2.87
(m, 2H), 2.23 (s, 2H), 2.14 (s, 6H), 1.88 — 1.82 (m, 2H), 1.37 (t, J = 7.0 Hz, 3H), 1.12 (s,
9H).

SR 3: N-(4-(7-F N EEE-1,34,5- TS -2H-F H [c] B SR H-2-25)-2,6- FHE R
$£)-3,3- — HE T WEfZ(003)

=
1O

SIS 1 (WG B AN ik, KR e B 4y 2- A B, T4 3 H bRk
4% 003(46mg), LC-MS (ESI-MS): 423[M+H]", '"H NMR (400 MHz, CDCl3) § 7.15 (d, J =
8.2 Hz, 1H), 6.65 (d, J = 2.4 Hz, 1H), 6.60 (dd, J = 8.2, 2.5 Hz, 1H), 6.48 (s, 2H), 6.42 (brs,
1H), 4.51 — 4.44 (m, 3H), 3.71 (d, J = 4.6 Hz, 2H), 2.92 — 2.85 (m, 2H), 2.23 (s, 2H), 2.14 (s,
6H), 1.85 (d, J = 4.3 Hz, 2H), 1.30 (d, J = 6.1 Hz, 6H), 1.12 (s, 9H).

SHB] 4: N-(4-(7-(FP T EE)-1,3,4,5- NS -2H-Z I [e] B IR H-2-2E)-2,6- — FIFEZR
££)-3,3-_HE T W& (004)

JUSQ;

Z ) 1 G g B 7V, B Be B o 2R T e, AT 3 H ARk
4% 004(60mg), LC-MS (ESI-MS): 437[M+H]","H NMR (400 MHz, CDCl3) § 7.15 (d, J =
8.2 Hz, 1H), 6.65 (d, J = 2.4 Hz, 1H), 6.60 (dd, J = 8.2, 2.5 Hz, 1H), 6.49 (d, J = 7.5 Hz,
2H), 6.42 (brs, 1H), 4.49 (s, 2H), 4.22 (dd, J = 12.1, 6.1 Hz, 1H), 3.75 — 3.68 (m, 2H), 2.93
—2.86 (m, 2H), 2.23 (s, 2H), 2.15 (s, 6H), 1.88 — 1.80 (m, 2H), 1.75 — 1.68 (m, 2H), 1.25 (s,
3H), 1.12 (s, 9H), 0.95 — 0.92 (m, 3H).

SEHEB 5: N-(4-(7-(Z R FEFHE)-1,3,4,5- WS -2H-K I [c] B D H-2-58)-2,6- ~HI %
K EE)-3,3- I E T BEZ(005)
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"
el
N
1O
B, 63 4- A 2H-1-Z5d(2g, 12.33mmol)iA T 10 mL DMF 1, 4K
IO #H(2.07g, 12.45mmol), VY T i 4:(4.78¢,12.45mmol), 5 LIREN(2.45¢,
12.45mmol), WREZH:(8.04g, 24.66mmol), 100°CMNITH . RMEHR, BE=E, LM%
CPRMRE, HhUE, AN RAIRIREAGE 2 0 FBAGELERGE 2 Ik, T He4s,
LIEIRAE R ) 6-( A IE)-3,4- A ZE-12H)-B(1.4g), WF 53%. LC-MS
(ESI-MS): 213[M+H]
Ja SRS S 1 (B RS AN 15, R 6-H A Hk-3,4- A ZR-1(2H)-F £ 4
N 6-( A ERL)-3,4- A ZE-1CH)-B(1.4g), T #4133 HAMELAY 005(28mg),
LC-MS (ESI-MS): 431[M+H] . '"H NMR (400 MHz, CDCls) & 7.24 (d, J = 8.2 Hz, 1H),
6.90 — 6.83 (m, 2H), 6.47 (s, 2H), 6.44 (s, 1H), 6.41 (s, 1H), 4.53 (s, 2H), 3.77 - 3.71 (m,
2H), 2.97 — 2.91 (m, 2H), 2.23 (s, 2H), 2.15 (s, 6H), 1.86 (dd, J = 9.9, 5.7 Hz, 2H), 1.12 (s,
9H).
SLHEB] 6: N-(2,6- — FH 2-4-(7-(=F P EE)-1,3,4,5- WWE-2H-5 [ Bk H-2-5)
ZFE)-3,3- R T BER%(006)

SR, ¥ 6-F85E-3,4- A -2H-1-Z5[(0.8g, Smmol)iA T 10 mL J&/K DMF 1, il
NBREEH1(0.83g, 6mmol)Fl S-(= 48 F 58 — 8 Wy = 5l W ZE i R 21 (2. 4g, 6mmol), 7E
S TSN L 12 Mo SN TEZ G IR AR G AEEL, A WU AT SRk
B Ja L GKBRER AN T, SRR RS, SRR RE T a3 27 6-(= 3 H A
3)-3,4-HZE-12H)-H1(0.52g), K 45%, LC-MS (ESI-MS): 231[M+H]",

Ja SRS S 1 (B RS AN 15, R 6-H A Hk-3,4- A ZR-1(2H)-F £ 4
N 6-(ZHFEIL)-3,4- A FE-1QH)-B, " &S 2 BEARAEY 006(22mg), LC-MS
(ESI-MS): 449[M+H] »

SEHEH] 72 N-(2,6- = B 2E-4-(7-(2,2,2- = L EH)-1,3,4,5- I F2H-ZF H: [c| BAAR
2-F8) R HE)-3,3- — H B T Wil (007)

H
N~\< é
o)
L)
FoC7 0

IR 1, ¥ 6-Feik-3,4- 4 -2H-1-Z5M/i(2g, 12.33mmol)¥E T 15 mL DMF H, 4Kk
IR B 52(20.09g, 61.66mmol), XJ FHARRR — 9 £ 5 fK(31.35g, 123.31mmol), 100°C
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RS RNVEEHR, MR, CBROEEMRE, ik, AU EME 2
R, AT ARG 2 IR, IR IRYS , ST ST 132 6-(2,2,2- =9 £ 5 HE)-3,4-
TAZE-12H)-B(1.6g), WF 52%. LC-MS (ESI-MS): 245[M+H] ",

GBI IR SR 1 B A BT, 4 6-H A EE-3,4- A ZR-12H) - it
N 6-(2,2,2- =9 LAEE)-3,4- A ZE-1QH)-B, w138 H Ak &4 007(50mg),
LC-MS (ESI-MS): 463[M+H] ",

SEMER 8: N-(2,6- — F H-4-(7-((1,1,1- = F A b5-2- ) 8 3)-1,3,4,5- T E-2H-FE I ]
BRI E-2-FE) K F)-3,3- — FEL T BEfz(008)

Wy
o
AL

B, ¥ 6-5-3,4- 5 ZE-1(2H)-Hi(420mg, 2.56mmol)E T 10 mL 2, fkik
TN IRH1(1.67g, 5.12mmol), — 55 I (583.61mg, 5.12mmol), B . Nigh
W, BRER, CROTEWME, Mg, BRKRYE, SERAEZEITE 8 B 008-1:
6-((1,1,1- = 4 4 5t -2- 52 ) 40 3E)-3,4- — & 25 -1(2H)- B (340mg), YK 51%. LC-MS
(ESI-MS): 259[M+H] »

IR 2, b4k 008-1(1.47g, 5.67mmol AT 10 mL WK ELIER T, 0°CLEMINAE %A
1LEN(737.86mg, 11.35mmol), FHRE BT, KN 6he MNEHR, ZA8IMAEATK
FREPKIET, KR pHAATE 8 /o4y, LR ATRARL, AIAMAM, TR T,
RS, BREIRF RN AR A 008-2: 7-((1,1,1- =4 A k-2-25) i 3E)-2,3,4,5- V1
H-TH-ZE I [c] B 2L 5i-1-l . LC-MS (ESI-MS): 274[M+H]",

I 3, F AR 008-2(274 mg, 1.0mmol)¥E T 1mL PUE M, 0°CEZE i iy
S48 (2.6mL, 5.23mmol, 2M in THF), FHEZ[FIJ, B 4he SN L5 R, 218 mK,
BARZRAF B WAL, ORI S  F CIR SR TR R, D W4 1545 2 Hh [A) 44 008-3:
7-((1,1,1- = Fi A Bt -2- 38 ) 5 HL)-2,3,4,5- VY & -1H-ZF 3 [c] &l 44 51, LC-MS (ESI-MS):
260[M+H]".

IR 4, ¥ b a4 008-3(130mg, 0.50mmol)¥E T 2mL 4- — 2 NFA b, RN N-(4-
®o-26- = W S OR )3, 3- = H & T BE & (252.38mg,  0.84mmol)
Pd,(dba)3(25.83mg,0.02mmol), X-Phos(2- - ¥f CL3E 2", 4" 6'- = 57 T 3£ BE 2K )(26.90mg,
0.05mmol), # T H4H(162.66mg, 1.69mmol), Z S EH)b, 80°CKM 2he ML,
PR =0, s, AR OFRVEREIRR Y, 2 o BRSSO IR, IRAEH
B, 2EEBENES HRMLEY 008(90mg). LC-MS (ESI-MS): 477[M+H]". 'H
NMR (400 MHz, CDCl5) 8 7.19 (d, J = 8.2 Hz, 1H), 6.73 (d, J = 2.6 Hz, 1H), 6.67 (dd, J =
8.2, 2.6 Hz, 1H), 6.47 (s, 2H), 6.41 (s, 1H), 4.61 — 4.53 (m, 1H), 4.49 (s, 2H), 3.72 (s, 2H),
2.96 — 2.88 (m, 2H), 2.23 (s, 2H), 2.15 (s, 6H), 1.90 — 1.81 (m, 2H), 1.46 (d, J = 6.4 Hz, 3H),
1.12 (s, 9H).

SR 9: N-(4-(7T-FAREZE-1,3,4,5- VS -2H-Z5 H [c] B AR H-2-55)-2,6- —FHEEK

22



WO 2023/025276 PCT/CN2022/115057

3)-3,3- F 3£ T HER(009)

e
A
S 1 A g AN T, U e ORI A 5, T 845 3 H AR
1k &%) 009(21mg), LC-MS (ESI-MS): 421[M+H] .
SHEF 10: N-(4-(7-3F T & 2E-1,3,4,5- 10 S -2H- 28 F [ BB B -2-58)-2,6- I FE 2R
#£)-3,3- HE T B (010)

ol

o 0O

Z ) 1 RE s AN T, K B O IRARER T k8, AT 245 3 H bR
144 010(63mg), LC-MS (ESI-MS): 435[M+H]". "H NMR (400 MHz, CDCl3) § 7.13 (d,
J=82Hz, 1H), 6.59 (d, J = 2.4 Hz, 1H), 6.52 (dd, J=8.1, 2.6 Hz, 1H), 6.48 (d, J = 6.6 Hz,
2H), 6.40 (s, 1H), 4.57 (t, J = 7.2 Hz, 1H), 4.48 (d, J = 10.8 Hz, 2H), 3.70 (d, J = 4.8 Hz,
2H), 2.93 — 2.84 (m, 2H), 2.45 — 2.36 (m, 2H), 2.23 (s, 2H), 2.15 (s, 6H), 1.88 — 1.77 (m,
4H), 1.25 (s, 2H), 1.12 (s, 9H).

SEHEf] 11: N-(4-(7-CGRREF)-1,3,4,5-US-2H-ZF HF [c] Bk E-2-F)-2,6- —FEX
£)-3,3-—HETBZO11)

sy

QL0

Z ) 1 RE U AT, K B O IRARER e, AT 2545 3 H bR
{b&%) 011(52mg), LC-MS (ESI-MS): 449[M+H] . "H NMR (400 MHz, CDCl5) § 7.14 (d,
J=8.2Hz, 1H), 6.63 (d, J =2.5 Hz, 1H), 6.58 (dd, J = 8.2, 2.6 Hz, 1H), 6.48 (s, 2H), 6.40
(brs, 1H), 4.71 — 4.65 (m, 1H), 4.47 (s, 2H), 3.75 — 3.67 (m, 2H), 2.93 — 2.86 (m, 2H), 2.23
(s, 2H), 2.15 (s, 6H), 1.89 — 1.81 (m, 6H), 1.62 — 1.54 (m, 4H), 1.12 (s, 9H).

SEHEF 12: N-(4-(7-GF TEEE)-1,3,4,5-TUE2H-F H [c] B E-2-5)-2,6- — FE
HKER)-3,3- Z HE T B (012)

SIS 1 G B ER AT 7, SIS B B AR O, T A3 3 B bR
1k &%) 012(57mg), LC-MS (ESI-MS): 463[M+H] .

SEHER 13: N-(2,6- —H Z-4-(7-(B 3 T Fi-3-52-85)-1,3,4,5- WU & -2H-7 H: [ ]
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F -2 HE)-3,3- AT Bii%(013)

sal
0 OO
S 15 SRR ik, I e B O 3R T B, TSR B
bk &9 013(22mg), LC-MS (ESI-MS): 437[M+H] .
SEHEF] 14: N-(2,6- = F H-4-(7-(CF i E)-1,3,4,5- WS -2H- K H [ B e H-2-F) %K
3)-3,3- " HE T BEiZ(014)

IR 1, 1E NI O 6-5-3,4- & -2H-1-250{(1.62)¥ % T 15 mL J57K DMSO H,
TN 1g), FHE R SOCHFERNL) 3 /N0 o JI7KEEK N, AN S H e
FUKAEEL, 3 B0 &R BEAH FH G KR BREA T2 Ja k4, SRS ik ek e ik 2 b lidb
23 6-(FHH3E)-3,4- A Z5-1(2H)-Ff(1.1g), LC-MS (ESI-MS):193[M+H]",

JG LRSI 1 A BRI 7L, K 6-H AR E-3,4- A2 1(2H) - & 4
No6-(F B 5E)-3,4- A ZE-1QH)-Fil, 7138 Hirfb- 54 014(78mg), LC-MS
(ESI-MS):411[M+H] . 'H NMR (400 MHz, CDCl5) § 7.18 (d, J = 7.6 Hz, 1H), 7.00 (d, J =
8.2 Hz, 2H), 6.47 (s, 2H), 6.41 (s, 1H), 4.50 (s, 2H), 3.74 — 3.69 (m, 2H), 2.95 — 2.89 (m,
2H), 2.44 (s, 3H), 2.23 (s, 2H), 2.14 (s, 6H), 1.88 — 1.83 (m, 2H), 1.12 (s, 9H).

LA 15: N-(2,6- = F E-4-(7-(FF EREBE SRS )-1,3,4,5- WU S -2H- K I [c] AR H-2-25)
HRHE)-3,3- ZHE T BEZ(015)

0@
s

o

72 N AL A4 014(30me) i f# T 3 mL & W Beh, I\ mCPBA(35mg)(3-
SULAEER), E=IR NI RON L) 1 /NS . SR T TR B K AR K R, I
TR BERK AL, A B AR e O KR RN TR 2 SR e, AR e A e
ENTAL R B EY) 015(26mg), LC-MS (ESI-MS):443[M+H] .

SEHAB 16: N-(4-(7-5-5,5- = B 3£-1,3,4,5- T & 2H-2K 3 [c] B Sk 5-2-3E)-2,6- — F
ZH)-3,3- ZHETEE(O016)
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IR 1, E RN T 6-9-4,4- 1 L3 4- A ZE-1(2H)-Fl(700mg, 7% SCik Adv.
Synth. Catal. 2019, 361, 3223-3227 A AT E)A T 7 mL R+, 0°CMEEMASEI
BN(473.46mg, 7.28mmol), FHIKE B, KN 4he MR, S50 N AR IR B
KWW, AR PH E 8 fifi, LMROPRAERL S3FANUHE, JoKBRIN T, el
W4, ArERMEENARIF A 016-1: 7-9K-5,5- - H 5£-2,3,4,5- WU (- TH- 2R I [c] A Ak
5i-1-fd(360mg), WH 36%. LC-MS (ESI-MS): 208[M+H]"»

9% 2, #rhla)ik 016-1(170mg, 0.82mmol)iE T 3 mL USRI, 0°CLEEwm i
PUE4R4(1.6 mL, 3.28mmol, 2M in THF), FHE 2R, &M 4he N EZER, ZE18H N
K, BARRAHEMIL, WMIERSS, F LR OTREEREY, WERS: 5132 o e
1A 016-2: 7-8-5,5- " H3£-2.3,4,5- WU S -1H-Z5 3 [c] B 44 . (150mg), UF 94%. LC-MS
(ESI-MS): 194[M+H]

BB 3, 5% N-(2, 6- - H 349808 38)-3, 3- W 3L T i #%(5¢, 16.77mmol )% T 80 mL
L, 4- 5 NI, AR OO N I 1 A6 e R (3.41g, 13.41mmol), FE R # (4.94g,
50.30mmol), Pd(dppf)Cl,(614.62mg, 0.83mmol), E B, 90°CMM 3h. SMEH,
IR CEEMRE, U8, AV S AL AR 1 IR, TEIFR RS JE AT
BE R 016-3: (3, S-HIHE-4-(3, 3-H LTI I ) 2R 00 B A I I (4.30g),
W% 74%. LC-MS (ESI-MS): 346[M+H] .

BIR 4, Frhla)fk 016-3(3g, 8.69mmol)¥ T 30 mL VUSRI 1, KA 10 mL
K, EEREN(11.15g, 52.13mmol), =R R . RMNEH, IKEA RAH, &
U, THEASRIPEA 016-4: (3, 5-HHE-4-(3, 3-THEETBUIL)ZEMERQ2.0g), Ik
% 87%. LC-MS (ESI-MS): 264[M+H] »

BB 5, ik 016-2(100mg, 0.5Immol)¥E T 5 mL ZH5T, R A ik
016-4(204.24mg, 0.77mmol), 2 (63.99mg,1.03mmol), 5 A F& £ Ji% (133.75mg,
1.03mmol), FSEZ4H(93.98mg, 0.51mmol), 70°CHEE/ TR T M 3he VLR, BFE
Fi, QB OTEMRE, g, AYUEAMAEIEDE 2 R, TRIFRERRYE, S8
330 HAr4k &% 016(70mg), Y 32%. LC-MS (ESI-MS): 411[M+H]", '"H NMR (400
MHz, CDCl3) § 7.22 — 7.17 (m, 1H), 7.07 (dd, J = 11.7, 2.6 Hz, 1H), 6.82 (td, J = 8.0, 2.6
Hz, 1H), 6.43 — 6.38 (m, 3H), 4.56 (s, 2H), 3.61 — 3.55 (m, 2H), 2.23 (s, 2H), 2.14 (s, 6H),
2.05—1.98 (m, 2H), 1.33 (d, J = 4.0 Hz, 6H), 1.12 (s, 9H).

EHEB 17: N-(4-(5,5- = F 3£-1,3,4,5- W0 S -2H-ZK F [ Bk H-2-38)-2,6- — HHEEZE
5£)-3,3-_HE T W& (017)

Z S 16 KA R AT, B 6-9-4,4- — W HE-3 4- Z A ZE-12H)-lE B 4y
4,4- A3 4- A ZE-12H)-BH(Z 75 SCHR Adv. Synth. Catal. 2019, 361, 3223-3227 & %
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23y, "H115 3] H Ak &9 017(52mg), LC-MS (ESI-MS): 393[M+H]", "H NMR (400
MHz, CDCl3) § 7.39 (d, J = 7.0 Hz, 1H), 7.24 — 7.08 (m, 3H), 6.42 (d, J = 5.9 Hz, 3H), 4.59
(s, 2H), 3.60 — 3.54 (m, 2H), 2.23 (s, 2H), 2.14 (s, 6H), 2.05 (t, J = 5.9 Hz, 2H), 1.33 (s, 6H)
1.12 (s, 9H).

SR 18: N-(4-(2-50-8,8- = F £-4,6,7,8-TU S -SH-BEWY 3£ [3,2-c| B Ik BL-5-%)-2,6-
T RERIER- 3,3- A T B (018)

S YB] 16 06 R AT, B 6-5(-4,4- —H JE-3,4- 25 12H)-Fi & oy
2--7,7- I HE-6,7- A FE I [b]MEWS -4(SH)-BH(Z 75 ik Adv. Synth. Catal. 2019, 361,
3223-3227 A A3 2), vl % 43 3 H ARk 54 018(28mg), LC-MS (ESI-MS): 433[M+H]",
'H NMR (400 MHz, CDCls) § 6.71 (s, 1H), 6.45 — 6.40 (m, 3H), 4.37 (s, 2H), 3.76 — 3.70
(m, 2H), 2.25 (s, 2H), 2.16 (s, 6H), 1.90 — 1.84 (m, 2H), 1.33 (s, 6H), 1.13 (s, 9H).

SR 19: N-(4-(8,8-— F 3:-4,6,7,8-TU S -SH-BEWY 3£ [3,2-c| B Fe BL-5-3L)-2,6- — F
FHRE)-3,3- _HET B ©019)

2

SH S 16 1A BRI 738, 4 6-9-4,4- - HIHE-3 4- A ZE-12H) - & 4oy
7,7- H 5E-6,7- A 2K JF [b] ME Wy -4(SH)- B (275 Sk Adv. Synth. Catal. 2019, 361,
3223-3227 A A3 2), vl %43 30 H ARk 54 019(41mg), LC-MS (ESI-MS): 399[M+H]",
'H NMR (400 MHz, CDCl3) 6 6.97 (d, J = 5.1 Hz, 1H), 6.90 (d, J = 5.1 Hz, 1H), 6.47 (s,
2H), 6.42 (brs, 1H), 4.48 (s, 2H), 3.81 — 3.76 (m, 2H), 2.24 (s, 2H), 2.15 (s, 6H), 1.91 — 1.86
(m, 2H), 1.38 (s, 6H), 1.12 (s, 9H).

SR 20: N-(4-(2-5-4,4-— F 5£-4,5,6,8-TU 5 - 7TH-BEWY 35 [2,3-c| B Ik B-7-55)-2,6-
TR EL)- 3,3- AR T BER%(020)

o)
C%JQ

S 16 G U A T8, B 6-9-4,4- H E-3,4- S Z5-12H)-Fi & # oy
2-5-4,4- I HE-5 6- AR I [b]MEWy -7(4H)- I (2 7% SCHR Adv. Synth. Catal. 2019, 361,
3223-3227 & A3 5), 1l 15 20 B AR5 4 020(29mg), LC-MS (ESI-MS): 433[M+H]",

'H NMR (400 MHz, CDCl3) § 6.73 (s, 1H), 6.49 (s, 2H), 6.44 (brs, 1H), 4.44 (s, 2H), 3.72 —
3.68 (m, 2H), 2.25 (s, 2H), 2.17 (s, 6H), 1.89 — 1.83 (m, 2H), 1.24 (s, 6H), 1.13 (s, 9H).

26



WO 2023/025276 PCT/CN2022/115057

LI 21: N-(4-(4,4-— F 3-4,5,6,8- VU & - 7TH-IEW 3£ [2,3-c] T2k H-7-5)-2,6- — FF
EHEE)-3,3- ZHFETBRZ©021)

S 16 A B AN T, 4 6-9-4,4-— H BE-3,4- A ZR-12H) -l & ey
4.4- " HFE -5 6- T E K [b] ME WY -7(4H)-Bil (S 75 LR Adv. Synth. Catal. 2019, 361,
3223-3227 A A3 2), vl % 43 3 H ARk 549 021(18mg), LC-MS (ESI-MS): 399[M+H]",
'H NMR (400 MHz, CDCls3) & 6.98 (d, J = 5.2 Hz, 1H), 6.91 (d, J = 5.2 Hz, 1H), 6.53 (s,
2H), 6.42 (brs, 1H), 4.57 (s, 2H), 3.77 — 3.72 (m, 2H), 2.24 (s, 2H), 2.16 (s, 6H), 1.92 — 1.88
(m, 2H), 1.28 (s, 6H), 1.12 (s, 9H).

SEHB 22: N-(4-(7-FR-3,4- S IRIA R H [ B Fk E=-5,1- TR R K] -2(1H)-26)-2,6-—
R E)-3,3- — & T Bk (022)

FaStvese

S 16 A BRER RN T8, ¥ 6-98-4,4- — H 563 4- A Z5-12H)-FR B 4y
T2 3 A A H-AMEIR IR A BE-1,1'-Z5]-4-B(Z 7% ik Adv. Synth. Catal. 2019, 361,
3223-3227 A i3 2), vl % 43 3 H ARk 54 022(33mg), LC-MS (ESI-MS): 409[M+H]",
'H NMR (400 MHz, DMSO) § 8.72 (s, 1H), 7.48 (dd, J = 8.1, 6.2 Hz, 1H), 6.93 (ddd, J =
11.0, 9.5, 2.6 Hz, 2H), 6.54 (s, 2H), 4.67 (s, 2H), 3.78 (s, 2H), 2.15 (s, 2H), 2.05 (s, 6H),
1.65 — 1.46 (m, 2H), 1.05 (s, 9H), 0.96 — 0.83 (m, 4H).

SHEF 23: N-(4-(8-%-1,2,3,5- VU S -4H- 2K [e] [1,4] —F( 0 5 -4-FE)-2,6- — HHLZE
$£)-3,3- — HE T WEfZ(023)

HN/\\ Q )\\)<

S YB] 16 06 R AT, B 6-5(-4,4- —H JE-3,4- 25 12H)-Fi & oy
7-5-2,3- - E ER-4(1H)-lH(Z 75 SCHR Bioorganic Chemistry, 2020, 99, 103800 & i
), AHI15 3] H ARk &9 023(44mg), LC-MS (ESI-MS): 384[M+H]", 'H NMR (400
MHz, CDCl3) § 7.16 (dd, J = 8.2, 6.5 Hz, 1H), 6.53 — 6.49 (m, 2H), 6.48 (s, 2H), 6.39 (dd, J
=10.3, 2.4 Hz, 1H), 4.46 (s, 2H), 3.71 — 3.66 (m, 2H), 3.26 — 3.21 (m, 2H), 2.22 (s, 2H),
2.13 (s, 6H), 1.11 (s, 9H).

SEH] 24: N-(4-(8-Fi-1- B 3-1,2,3,5- T S -4H-FE H: [e][1,4] — B E-4-K)-2,6-—
S EE)-3,3- — R T Bifz(024)

N/\ Q 3
Z2 YN 16 W& RS ZeA T71E, B 6-9-4,4- — H -3 4- A ZE-1H)-FA & A
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7-9-1- -2 3- A MWK -4(1H)- B, T 43 2 HARE S 024(52mg), LC-MS
(ESI-MS):398[M+H]". "H NMR (400 MHz, CDCl3) § 7.16 (dd, J = 8.9, 6.8 Hz, 1H), 6.56 (s,
1H), 6.55 — 6.50 (m, 3H), 6.44 (brs, 1H), 4.44 (s, 2H), 3.66 — 3.61 (m, 2H), 3.15 (dd, J = 5.9,
3.7 Hz, 2H), 2.88 (s, 3H), 2.24 (s, 2H), 2.16 (s, 6H), 1.12 (s, 9H).

SEHEB] 25: N-(4-(8-FR-2,3- S K IF[f[1,4] 57 B 2 H-4(SH)-F)-2,6- ~HF K
££)-3,3-— HE T Bt (025)

s/\\ \Q )\\X

S YB] 16 06 R AT, B 6-5(-4,4- —H JE-3,4- 25 12H)-Fi & oy

SRR i -4-T , T A5 2 B AL A 025(47mg), LC-MS (ESI-MS):401[M+H] .
1H NMR (400 MHz, CDCl5) & 7.33 (dd, J = 8.2, 5.9 Hz, 1H), 7.23 (dd, J = 8.8, 2.5 Hz, 1H),
6.86 (td, J= 8.3, 2.5 Hz, 1H), 6.49 — 6.41 (m, 3H), 4.71 (s, 2H), 4.03 — 3.96 (m, 2H), 2.97 —
2.91 (m, 2H), 2.23 (s, 2H), 2.15 (s, 6H), 1.11 (s, 9H).

LR 26: N-(4-(8-F-1,1- & AR-2,3- ZE R F[f][ 1 AR AR E-4(5H)-E)-2,6-—
R E)-3,3- — B T BER%(026)

@]
OS\s/\\ o
N
F N

TS NI A AL S 025(25me) BT 2 mL & W kEd, A mCPBA(30mg),
PRSI NP R LY 1 /NS o AR5 F L BR BB 7K I VAR K B, N — G e K 2
B, A3 B ) AR GE AR FH JC /K BRI BN T 2 Jo ki, ARG il we M 2 A Ak 19 21 H
b &9 026(21mg), LC-MS (ESI-MS):433[M+H]"

B 27: N-(4-(7-5-1,3- & -2H-2K H: [ B IR 52-2-5)-2,6- — AL 38 5E)-3,3- — H
2T HERZ(027)

S

S S 16 5 R LRV, B 6-9-4,4- H -3 4- A ZE-12H)-Fi & i
6-5ZE-12H)-Fi, 7] 4152 H brtb &%) 027(37mg), LC-MS (ESI-MS): 381[M+H] .
'H NMR (400 MHz, CDCl3) & 7.25 — 7.20 (m, 1H), 6.83 (t, J = 8.0 Hz, 2H), 6.47 (s, 2H),
6.42 — 6.33 (m, 2H), 6.03 — 5.96 (m, 1H), 4.49 (s, 2H), 4.27 (s, 2H), 2.23 (s, 2H), 2.13 (s,
6H), 1.12 (s, 9H).

L] 28: N-(4-(7-8-5- F 3-1,3- &5 2H-HF I [e] B I 5 -2-5)-2,6- ~FIEE
$£)-3,3- — HE T WEfZ(028)

e

S SE] 16 HIA B LA 775, B 6-9-4,4- - H 3E-3 4- " HZE-1H)-H & Ay
6- i -4- H A ZE -12H)- Bl . W) o & 45 B H bRtk A& ¥ 028(23mg) » LC-MS
(ESI-MS):395[M+H] . '"H NMR (400 MHz, CDCl3) & 7.34 — 7.31 (m, 1H), 7.11 (dd, J =
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102, 2.6 Hz, 1H), 6.97 (td, J = 8.3, 2.7 Hz, 1H), 6.60 (s, 2H), 6.53 (s, 1H), 6.07 (t, J = 5.8
Hz, 1H), 4.18 (s, 2H), 3.66 (d, J = 6.3 Hz, 2H), 2.31 (s, 2H), 2.24 (s, 6H), 2.20 (s, 3H), 1.19
(s, 9H).

SEHEB 29: N-(3-F-4-(7-F-1,3,4,5- V] S-2H-Z2 - [c] B} B-2-2)-2- F S )-3,3-
—HRE T B (029)

SRy,

IR 1,0 N-(2-F BE-3-900-4- IR 25 08)-3, 3- AL T % (5, 16.77mmol )i T 80 mL
L, 4- 5 NI, AR OO N I 1 A6 e R (3.41g, 13.41mmol), FE R # (4.94g,
50.30mmol), PdDPPFCl,(614.62mg, 0.83mmol), %/ E#, 90°CMMN 3h. SMEH,
CIR CTERMRE, I8, AN A MR SN KIS RDE 1 IR, TR IR R IR 4e & M JE A
FF AR (3 - 1 FE-2-3-4-(3, 3- FH 2K T B i 228)) i PR SR B P (4 ) » A% 69% . LC-MS
(ESI-MS): 350[M+H] »

IR 2, 5 7-9-2,3,4,5- W A - TH-2- 2 FF A A% H.(90mg, 0.54mmol)iF T- 5 mL LJiFH,
AR GB-F HE-2-900-4-(3,  3-H AL T L& 2 ) AR il B A R B2 fi (190mg, 0.54mmol),
MIE2(70mg,1.09mmol), FEEEZ4(100mg, 0.54mmol), 80°C 7L H T S B 6ho S V45
W, RS, CROEEMEE, HhiE, AVHHMAEAESE 2 9k TR IR EE,
SHENER B AY) 029(36mg), WWH 17%. ,LC-MS (ESI-MS):387[M+H] . '
NMR (400 MHz, CDCl3) § 7.23 (d, J = 8.8 Hz, 1H), 7.17 — 7.11 (m, 1H), 6.85 (dd, J = 9.6,
2.3 Hz, 1H), 6.82 — 6.70 (m, 3H), 4.35 (s, 2H), 3.60 — 3.55 (m, 2H), 3.00 — 2.94 (m, 2H),
2.23 (s, 2H), 2.15 (d, J = 2.2 Hz, 3H), 1.98 — 1.91 (m, 2H), 1.11 (s, 9H).

SR 30: N-(4-(7-5-1,3,4,5- T S-2H-K 3 [ BR H-2-5)-2,3,6- = F EL A HE)-3,3-
ZHET B (030)

sl

3-2,3,4,5-DU A - 1H-2- 2 3 & 24 5.(100mg, 0.60mmol)iE T 5 mL L&, ik
jJD)\(2,3,5-¥EF'%-4-(3, 3- T H TR ) AR R AR B 1R (260mg, 0.72mmol), AR
(75mg,1.21mmol), FEEEZ4(109mg, 0.60mmol), MLEE(SOuL, 1.21mmol), 80°C7E% /M
s B 6he SOBIZER, PERER, LROTEWRE, g, AV R EE 2
W, FREIFEE WK, 2 ZE 3R HireEY 030(38mg), WF 16%. LC-MS
(ESI-MS):397[M+H] . 'HNMR (400 MHz, CDCl5) § 7.02 (dd, J = 8.2, 5.8 Hz, 1H), 6.89 —
6.85 (m, 2H), 6.79 (td, J = 8.4, 2.6 Hz, 1H), 6.58 (brs, 1H), 4.01 (s, 2H), 3.26 — 3.21 (m, 2H),
2.96 — 2.90 (m, 2H), 2.30 (s, 2H), 2.22 (s, 3H), 2.15 (s, 6H), 1.94 — 1.87 (m, 2H), 1.16 (s,
9H).
et 31: N-(3-8-4-(7--1,3,4,5- W S 2H- K H [c] B SR H-2-3E)-2,6- ~FFEEZK
5£)-3,3-_HE T W& (031)
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y
fsens
F N
L0y
¥ 7-5-2,3,4,5- VU & TH-2- 544 5(100mg, 0.60mmol)i&T 5 mL ZJEHd, ik
IIANQ2-3-3,5- = H 5E-4-(3, 3- KT P fle 526 ) A i B A il i (28 2myg, 0.66mmiol) (FJ
F 2RISR 16 O VEA O, MER(75mg,1.21mmol), BERZ4H(110mg, 0.60mmol), Mt
WE(SOUL, 1.21mmol), 80°CIES/TURHE TP 6he ML, MR=HR, 4RO
FE, HE, AVUHAEMEAL D 2 G TRRIRRIEHYE, @R A3 e
031(52mg), WF 20%. LC-MS (ESI-MS):417[M+H] . "H NMR (400 MHz, CDCl5) § 7.14
(dd, 7 = 8.3, 5.9 Hz, 1H), 6.89 — 6.85 (m, 2H), 6.80 (td, J = 8.5, 2.7 Hz, 1H), 6.63 (brs, 1H),
413 (s, 2H), 3.41 — 3.36 (m, 2H), 2.98 — 2.92 (m, 2H), 2.32 — 2.27 (m, 2H), 2.30 (s, 3H),
2.19 (s, 3H), 1.99- 1.92 (m, 2H), 1.15 (s, 9H).
SEHEB] 32: (R)-N-(2,6-— B F-4-(7-((1,1,1- = F A fe-2-2 )& FH)-1,3,4,5- 11 S -2H-
I [c] BAR H-2-FE) K FE)-3,3- — FEE T BEf%(032)

e
o
A0

SN 8 BIA BB ERAN 1, B R AR BN (R)-1,1,1- =9 A bt-2- B2,
A ] £ 438 H Frib &%) 032(50mg). LC-MS (ESI-MS): 477[M+H]". '"H NMR (400 MHz,
Chloroform-d) § 7.19 (d, J = 8.2 Hz, 1H), 6.72 - 6.73 (m, 1H), 6.65 - 6.68 (m, 1H), 6.46 -
6.48 (m, 2H), 6.41 (brs, 1H), 4.53 - 4.59 (m, 1H), 4.49 (s, 2H), 3.71 - 3.73 (m, 2H), 2.89 -
2.92 (m, 2H), 2.22 (s, 2H), 2.14 (s, 6H), 1.83 - 1.86 (m, 2H), 1.46 (d, J = 6.5 Hz, 3H), 1.12
(s, 9H).

LR 33: (S)-N-(2,6- = F H-4-(7-((1,1,1- = FH §5-2-5) & H)-1,3,4,5- 115 -2H-
z*ﬁ#[c]ﬁ%%ﬁ-z-%ﬁ&%) 3,3- I E T Hif%(033)

S 8 HIA BRSBTS = S 08 (9)-1,1,1- =36 A Je-2- B,
A ] 2438 H Frib &9 033 (63mg) .« LC-MS (ESI-MS): 477[M+H]". 'H NMR (400 MHz,
Chloroform-d) § 7.19 (d, J = 8.2 Hz, 1H), 6.72 - 6.73 (m, 1H), 6.65 - 6.68 (m, 1H), 6.46 -
6.49 (m, 2H), 6.42 (brs, 1H), 4.52 - 4.60 (m, 1H), 4.49 (s, 2H), 3.71 - 3.73 (m, 2H), 2.90 -
2.93 (m, 2H), 2.22 (s, 2H), 2.14 (s, 6H), 1.82 - 1.88 (m, 2H), 1.45 - 1.46 (m, 3H), 1.12 (s,
9H).

SEHER] 34: N-(4-(8-F-7-((1,1,1- =58 A bi-2-38) & F)-1,3,4,5- W & -2 H-F 1 [ e B &
-2-38)-2,6- — FEE R EL)-3,3- — AL T ERZ (034)
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F; N

J0)

BN, K 6,7- i -3,4- A ZE-1(2H)-F(2.0g, 10.98mmol)i# T 30mL ZJEH, [
R PRI = A A EE(2.5mL, 27.45mmol), #REE4(10.7g, 32.94mmol) T 31,
80°C/R M. 4ho RPMIZEW, WAGFRZ NG, MR OEE KEM, LBROTEREI IR,
BIFANE, KRBT, WA, 199 A4A 034-1: 7-8-6-((1,1,1-=# A Jii-2-
YA H)34- A ZE-1CH)- T (3.12g), W H: 94% . HEHIT N —H M.
ESI-MS(M+H) =277, "H-NMR (400 MHz, CCI3D) § 7.76 (d, J=11.6 Hz, 1H), 6.89 (d, J
= 7.5 Hz, 1H), 4.66 - 4.74 (m, 1H), 2.88 - 2.91 (m, 2H), 2.58 - 2.61 (m, 2H), 2.09 - 2.15 (m,
2H), 1.57 (dd, J = 6.5, 0.9 Hz, 3H).

9% 2, Btk 034-1(3.12g, 11.30mmol)¥E T~ 40mL WKL, 7EUKIG 4218
TMAZEAL(1.47g, 22.60mmol), FiF N 48h. SN 5w, RIRSEEINIAVKK. TRFR
WAL AR pH ZIEINE, A8 AIRAER =R, SHAIAHE, KRR T
B, IR, 2AE)ZHT(PE/BA BEB)S A 034-2: 8-9-7-((1,1,1- =36 A fi-2-2%)
AF)-2,3,4,5- VA - 1H-Z5 FF [c] B A% F-1-F (750 me)U % : 23%. ESI-MS(M+H)=292.

IR 3, Wik 034-2(400mg, 1.44mmol)¥E T 100mL KIPY R, I E AL
B8 (lmmol/mL, 13mL), 60°C M 2he SMNMESH, JIZKEK(EATH M7 A), W
JERGEERK G, AR OTR(1g 79 1L EAEREREY), g, JTKBBRMT8:, 3R
PR M4, 13 P 034-3: 8-98-7-((1,1,1- =R be-2-28) ) -2,3,4,5- I A - TH- 25 ]
A A 350mg, UNFE: 92%. ESI-MS(M+H)+=278.

IR 4, ¥k 034-3(230mg, 0.83mmol)iA T 10mL 1,4- N NH, FIfk &4k
PN N-(4-7%-2,6- — F IR FE)-3,3- TH L T Wi % (370mg, 1.24mmol), #U T EEHH
(244mg, 2.49mmol), W%’ 4 (811mg, 2.49mmol), EE B 48 (19mg, 0.08mmol),
Pd,(dba)3(76mg, 0.08mmol), X-Phos(2- ¥ &L -2 4',6'- = 5 A F B¢ Z)(79mg ,
0.17mmol), &/ EH, 105°CMN 4ho SMEEH, JaH 2 2NN, A A F L.
IKIEMREY), S W RER =, SIFAVM, KRBT, wkkds, 26
JEHT(PE/EA ¥efli)i3 HErLA4) 034(170mg), Y : 41% . ESI-MS(M+H) =495, 'H-NMR
(400 MHz, CC15D) & 7.02 (d, J = 11.2 Hz, 1H), 6.82 (d, J = 8.1 Hz, 1H), 6.43 - 6.47 (m, 3H),
4.45 - 4.49 (m, 3H), 3.67 - 3.75 (m, 2H), 2.87 - 2.90 (m, 2H), 2.23 (s, 2H), 2.16 (s, 6H), 1.82
- 1.85 (m, 2H), 1.50 (d, J = 6.5 Hz, 3H), 1.12 (s, 9H).

SEHEB] 35: N-(4-(8-F-7-RARE-1,3,4,5- T E-2H-FFHF [c| R} E-2-F)-2,6- — F
FERFL)-3,3- “HET Btz (035)

LX)
SR, ZESE 34 BRI 1. 2.0 3 BIA RS E&A v, B=R R AR N
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SN B, WAl SR 8- -7- N R AR -2,3,4,5- WY A -1H- 2R JF [e] A Ak
ESI-MS(M+H) =224,

B 2, i 8-H-7-F A EIE-2,3,4,5- WA - 1H-Z5 3 [c] B 4 H(540mg, 2.42mmol)iF
F 15mL L5, R RN (4-(3,3- — F L T Bbiz3E)-3,5- — FH LIR30 IR (1.3,
4.84mmol), EEMRH(440mg, 2.42mmol), HIFR(300mg, 4.84mmol), DIPEA(940mg,
7.26mmol), FAAEH, 60°CRM 2ho SMEEH, MM SR AKE R BER, H
TER AR IR, AIFANE, TOKBRBRAA TR, kAT, 24 )Z T (PE/EA BEML)
330 H Atk &4 035(150mg), UH: 14%. ESI-MS(M+H) =441, 'H-NMR (400 MHz,
CCL3D) § 6.97 - 7.00 (m, 1H), 6.71 - 6.74 (m, 1H), 6.42 - 6.48 (m, 3H), 4.40 - 4.45 (m, 3H),
3.67 - 3.73 (m, 2H), 2.85 - 2.89 (m, 2H), 2.21 (s, 2H), 2.14 (s, 6H), 1.81 - 1.85 (m, 2H), 1.32
(d, J=6.1 Hz, 6H), 1.12 (s, 9H).

LB 36. (S)-N-(4-(8-F-7-((1,1,1- = A be-2-F8) & F)-1,3,4,5- I E-2H-K F [ ]
Bk E-2-Fk)-2,6- — I BLZRHE)-3,3- — AL T BEfZ(036)

L)

S S 34 W5 Bg SN TR, B IR 1 I =% r A B 8(S)-1,1,1- =3
P e-2-l, Al 25458 H bR &4 036(58mg). LC-MS (ESI-MS): 495 [M+H] .

SEHEB] 37, (R)-N-(4-(8-8-7-((1,1,1- =58 A 5225 ) 5 FE)-1,3,4,5- P S -2 H- 2K H: [ ]
B H-2-58)-2,6- — FFE R 3E)-3,3- — H L T BERZ(037)

o
LX)
S S 34 W5 Bg S MTVE, MR 1 R I =5 N EE B 9(R)-1,1,1- =9
W e-2-l, Al 25458 H bR &4 037(50mg). LC-MS (ESI-MS): 495 [M+H] .
SEHER) 38. N-(4-(8-F-7- FH & FE-1,3,4,5- VIS -2H-ZK I [c]| B e H-2-F)-2,6- ~FI &
72 55)-3,3- I E T BE%(038)

S 34 A U AT, BODIR 1 H ) =R R NS O I, T &
B3 H LAY 038(47mg). LC-MS (ESI-MS): 413 [M+H] "

SR 39. N-(4-(7-(ff T 8 28)-8-%-1,3,4,5- WU S -2 H-2K 3 [ o B IR H-2-58)-2,6- — HH
HIRFE)-3, - HET BN (039)
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S 34 WA R AL, KBRS N T bE-2-
A ] %15 3 H R4 59 039(62mg). LC-MS (ESI-MS). 455 [M+H] o

SEHEG] 40. (S)-N-(4-(7-(fF T S E)-8-%-1,3,4,5- V0 S-2H-F I [e] AR H-2-F)-2,6-
= Eﬁ%ﬁ:“%) 33-— EF'%TH&EH&’(MO)

Z2 St 34 [0-E B R AN 70, WD B 1 AR R TR B 4 (S)- T -2
A ] 2432 H brik 59 040(40mg). LC-MS (ESI-MS): 455 [M+H]

SEHER 41, (R)-N-(4-(7-(f T E5)-8-5-1,3,4,5- WU - 2H- 2K F [ B Sk H.-2-2E)-2,6-
T HREXRE)-33-FHE T HRZ041)

SRS 34 A R T, KPR 1 R =% NS AR)- T bi-2-
fit, Wl 152 HAREA Y 041(46mg). LC-MS (ESI-MS). 455 [M+H]".

S 42, N-(4-(7-FF R EEE-8-7-1,3,4,5- WU E-2H-28 3 o F Ik H-2-FE)-2,6- — FH
FFH)-3,3- AT Biik(042)

Ay LT

S 34 W5 U G AN, PR 1 rb i) =98 P B S O BRI B, T o
£GP HAMEAEY) 042(35mg). LC-MS (ESI-MS). 439 [M+H] o

i 43, N-(4-(7-FF T8 5-8-5-1,3,4,5- W & -2H- K 3 [e] Bk H-2-3E)-2,6- — FF
FERF)-3,3- ZFHET Bz (043)

0 % @ ¢
SH S 34 1A R AT 7L, Kb IR 1 A = S O IR T, Wl
#1433 BArb &4 043(34mg). LC-MS (ESI-MS). 453 [M+H] o

SR 44, N-(4-(7-GRIREE)-8-%-1,3,4,5- WS -2H-F H: [c] Bk Bi-2-3)-2,6- — FF
FFIH)-3,3- — HET B (044)

Uy T
SH S 34 1A SRR 7, Kb IR 1 A ) = R O IR, T
#4338 BArb &) 044(41mg). LC-MS (ESI-MS). 467 [M+H] o

SKHEB 45. N-(4-(7-GR EAEE)-8-90-1,3,4,5- T E-2H-H 3 ] AR 5-2-2)-2,6-— F
FER)-3,3- I T Bifk(045)
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Qy X

S S 34 G G R AT, FB IR 1 I =% e A B oA Ol AT
#4533 H Atk &) 045(48mg). LC-MS (ESI-MS): 481 [M+H] o

SEHEB 46, N-(4-(7,8-—F-1,3- S -2H-FH[c] BIR F-2-F)-2,6- — FFE K E)-3,3-
ZHET B (046)

s

SRS 34 B 2. 3. 4 WEREREN T, , H 7-5-6-((1,1,1-=# M Li-2
FYARL)-3,4- A ZE-1CQH)-B & oy 6,7- W Z5-12H)-F, 7] il £ 15 2 Eﬁﬂc/\%
046(38mg). LC-MS (ESI-MS): 399 [M+H] .

SEHEB 47. N-(4-(7,8- ~%-1,3,4,5- V1 & -2H-K F [o] B & 5-2-3)-2,6- ~HF K
3£)-3,3- T BEi(047)

ZH ) 34 BIR 2. 3. 4 WG MR EATE, KPR 2 i 7-5-6-((1,1,1-=
ﬁﬁlm-z-%)ﬂ%)sA; ZE1QH)-FAB BN 6,7- 5-3,4- A ZE-1QH)-BH, n#H]%
B3 HFrbA Y 047(63mg). LC-MS (ESI-MS): 401 [M+H]".

B 48. N-(3-5-4-(7,8- = 5-1,3,4,5- IS -2 H- 2K [e] B H-2-FE)-2,6- — FHEEZR
3£)-3,3- I T W& (048)

el

SAGEH] 31 WA s A7, B 7-3-2,3,4,5- DA - 1H-2- 25 R 2k 5 B oy
7,8-91-2,3,4,5- WS- 1H-28 F [c) Ak 5, Al 21528 B brib &4 048(37mg). LC-MS
(ESI-MS): 435 [M+H] -

L] 49. N-(4-(7,8- = 9 -3,4- — SR IR [ 2K I [c] B 2% 5-5,1'-3F 2 ]-2(1H)-
5)-2,6- — H R R EL)-3,3- Z H AT W% (049)

LG

ZHINEG] 34 LIR 2. 3. 4 WA RSV, B T-3-6-((1,1,1- =N bE-2
FYEID-3,4- “AZE-1CH)-F B SN 65 7- -2, 3'- E-AH-EIR A A E-1,1-25]-4'-
Wi, w453 LAY 04938mg). LC-MS (ESI-MS): 427 [M+H] .

SEiE] 50. (E)-N-(2,6- - F 3£-4-(7-((4,4,4- =8 T -2-0%-1-35) & F5)-1,3,4,5- 11 S -2H-
I [e) B A E-2-FE) K H)-3,3- — HE T BEREZ(050)
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Py X

S 8 WA U A 7V, KD IR 1 AR U R i N(E)-4,4,4- — 9%
T2--1-, AT 1S 3] H bR G4 050(50mg). LC-MS (ESI MS): 489 [M+H] "

SEHEF] 51, N-(4-(7-(G-(Z & B 2)DEF[1.1.1] R FE-1-35) 8 )-1,3,4,5- 10 K -2H-%F
%[c]ﬁ%ﬁ-z H)-2,6- — FEARE)-3,3- ~ HET W& (051)

S 8 I RS 1k, Kb 1 P = H RN ES N 3-(C )
RUR[1.1.17)5-1-F, o] i %15 2] B *ﬂ%é}% 051(42mg)o LC-MS (ESI-MS): 497 [M+H]".

SEHEB] 52. N-(2,6- ZH#H-4-(7-2,2,2-=F-1- B EE 2 € F)-1,3,4,5- U E-2H-FH
[c] Bk E-2-F) K F)-3,3- & T BEh%(052)

Aoy

SHSLE] 8 B R LA L, KD 1 R SR R B o 2,2,2- —5-1-
HAE 2L O d-1-8, n il 2845 3 E*ﬂ%ﬁ% 052(52mg)o LC-MS (ESI-MS): 493 [M+H]".

SEHB] 53. N-(2,6-— FIHE-4-(7-(3,3,3- ZH.-2- FE T H)-1,3,4,5- TS 2H- % F [c]
Rk E-2-F)FEH)-3,3-FE T BEAZ(053)

ﬁﬁ Q: iI X
S 8 KA BRI TTE, Kb 1 P =R AR N 3.3,3- = -2-
HILN-1-B, WSS HARLEY 053(46mg)o LC-MS (ESI-MS): 491 [M+H]".

SEHEB] 54, N-(2,6- FFE-4-(7-((1-(S 45 P 28 ) SR 7 325 ) R 4 8 )-1,3,4,5- DT &2 H- 3
#[c]ﬁ%%ﬁli-z B E)-3,3- 7 FE T B (054)

SAGEH] 8 BIA KRR T, KB IR 1 R R P B o (- (S )
WAEHEE, w1328 HArtk 54 054(34mg)o LC-MS (ESI-MS). 503 [M+H]".

iﬁﬁfﬁﬂ 55- N'(4'(7'((1,1,1,37373'/_‘\‘ﬁ3§l"2-§)§‘§)-1,3,4,5-E%-ZH'#:#[C]%%%Q
2-3%)-2,6- — FR AL HE)-3,3- — BT BERE(055)
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S 8 WA IREE A TE, PR 1 A ) =g e A RS 9 7N R N B
A ] %15 3 H bR 59 055(49mg). LC-MS (ESI-MS). 531 [M+H] o

SEHEB] 56. N-(2,6- — I EE-4-(7-2-2,2.2- =8 28 H) 2 8%)-1,3,4,5- S 2H-F 3
[c]’fc%%ﬁ-z-%)ﬁ“:%) 3,3-— A T BER%(056)

InGeashin

SAGEH] 8 B AT L, KR 1 PR SR R AR N 2-(2,2,2-—
LRI CEE, AR H AR 54 056(62mg)o LC-MS (ESI-MS). 507 [M+H]".

SEHEB] 57. N-(2,6- = FF 3E-4-(7-(2,2,3,3- WU A EH)-1,3,4,5- T & -2 H-F H: [ BT
-2-3) K H)-3,3- T Hi(057)

=L QD(S(M
S 8 WA U AN T8, KD IR 1 R B =T I B oA DY g i, ]
H145453) B ARtk &4 057(53mg). LC-MS (ESI-MS): 495 [M+H] o

LR 58. N-(2,6-— I H-4-(7-(3,3,3- = H A EFE)-1,3,4,5- W E-2H-F I [c] FIR E
_z_gﬁrgg) 3,3- I E T BER%(058)

e

St 8 (A R AL, KD 1 R SRR AR oy =R A, T
il %% £33 H Ar 1k &4 058(48mg). LC-MS (ESI-MS). 477 [M+H] o

LB 59. N-(2,6-— F F2-4-(7-(4-(Z 5 25) 3 L5 E H)-1,3,4,5- IS -2H- 2K FE ]
R AR -2-3E) 2K FE)-3,3- — AL T BEA%(059)

Z:? Q fI T
SN 8 B B ERAN 515, Kb IR 1 R R R R 4-(CR P )
WO, mHl&45 3 H k4% 059(50mg). LC-MS (ESI-MS): 531 [M+H] .

LR 60. N-(2,6-— EF'%-4-(7-(4,4,4-3%‘(]"?\‘%)-1,3,4,5-E%-ZH-#:#[c]ﬁ%&ﬁ
-2%)2*:%) 3,3- & T BLhZ(060)

sl

S 8 A BRI T, KR 1 R = s R S e T, AT
#4533 B Atk &) 060(63mg). LC-MS (ESI-MS): 491 [M+H] o

36



WO 2023/025276 PCT/CN2022/115057

SEHR 61. N-(2,6-— FF 3-4-(7-((4,4,5,5,5- LB =) B 3)-1,3,4,5- VIS -2H-ZE H [ ]
ﬁ%%ﬁ-z-%)iﬁﬁ) 3,3-—HE T BEZ(061)

PO T

S 8 G R LRI T, A B IR 1 i = R R B 4R 4,4,5,5,5- U9
J%EE(49mg). LC-MS (ESI-MS): 541 [M+H] .

SEHEM] 62. N-(2,6-— F 3E-4-(7-(2,2,4,4,4-TL IR T H)-1,3,4,5- 10 S -2H-ZE HF: [c] B S+
Q-Z-%)il*:%) 3,3- T B (062)

Ra¥ag=xal

Z St 8 WG R ER AN TV, IR 1 R SRR R N 2,2,4,4,4- T
T (57mg)o LC-MS (ESI-MS): 527 [M+H] .

SEHER] 63. N-(4-(7-(4-8. T EH)-1,3,4,5- NS 2H-KH [c] B £-2-5)-2,6- — FHF
3‘&%) 3,3- ZHIE T BEZ(063)

T

S S 8 WA g e Tk, KD 1 R SRR NS O 4-50 T, A
#2159 3 H brtb 59 063(45mg). LC-MS (ESI-MS). 455 [M+H] o

AR5

SEH 64: KCNQ2/3 81 B Tl IEEE R

2

1. 4R

hKCNQ-CHO 4HHfi7E 5% CO, KB T, 37 CH 7%,

2. W

2.1. 40 fu 4 (mM): NaCl 145, KC1 4, CaCl, 2, MgCl, 1, Glucose 10, HEPES 10, 4f
I AN pH B4 NaOH Y% 7.4, BB KA ZE 295 mOsm A4,

2.2. 40BN (mM (mmol/L) ): KOH 31.25, KCI 120, EGTA 10, MgCl, 1.75, CaCl,
5.374, HEPES 10, Na-ATP 4., 4l Py 5 %) pH {215 ] HC1 i 4% 7.4, 1538 5 1 4% 285 mOsm
Ao

2.3 M A T SR A A IR, SR VR 5 2 ) 5 EEAE-20 CHEAT IR A

3. LAEMRIHES

*ﬁmﬁﬁ%ﬂﬁwé\%i“ e (Retigabine, RTG) ¥ 100%DMSO #AT¥ %, HiL
BN 10mM TAEBRARE . FRALE Y18 100%DMSO AT AR, BB N 10mM TAE
WARAT o TRIE H DMSO &R EFH /N T 0.3%.

4. AN EANC R
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S 2 S A AE = 0 BT AR o 48 ] EPC 10 USB JUK #$(HEK A Elektronik, 7 )
e B HAS S E I 3kHz (REIEW G, it R /E PatchMaster 2x90.5 X {F(HEKA
Elektronik, 728 [E)H . 7RI, JdspriE i s 3 0+ 500 MOhms, Kol HE i
KT 0.4nA.

1O a3 HAR AT FH A 1% £ 3 385 B 41 B (GC 150tF-10, Harvard Apparatus Co., Z<|H)i#
ot 1 H AU (NARISHIGE PC-10, H A s f 6. 7fEMD IR, Bids b v il
fH 2~ 5 MQ 2 [].

YN A e e SR R T, S IR SRR R 4(BT100-2J, LongerPump, /)
FREEFEVE AN MO AL o HEVE R 23500 U R (FN-S2N, Je jE, HAWE & L, &
BT NN ek .

hKCNQ  Ho, A8 M 5 AG 0 40 B R 46 2 U R < 41 M -80mV [ 1 B 47, Bk 22-30mV,
Fre 1500ms; S8 Ja B HL R B 42 - 120mv, #7452 500ms; 5/, HI R[5 2IEH i i A7 -80mV
R o e 5 A5 15000 2R EE —IK, ZI A SR R R 04T . (G WE
RS MR bR I 2L S IR A2 T IR, HAS R RE<5%. WRNA
Yix hKCNQ FRR R ZTARFIEH, REFFSIRI 5 78

5. Ry H

B 3 A3 H] PatchMaster 2x90.5 ¥4 (HEK A Elektronik, { )il Excel 2013 (744X,
EEAF AT AT . BN e 3, T A IR A R T I B T
hKCNQ T8 HL AL B2 (Ttest) o Ttest Jak 2= 2 M A% SR (1) 38 38 FL YAt (Tcontrol ) Ay 18 53 1) 38 18 HY
i, B Bl Icontrol 22 J ] LAAS 21| HE L 1S 0 A 25« B FR At 3 9 A% 20 ( Enhanement% )= (Itest-
Icontrol)/Icontrol*100%. 645 H L3 1

X1 AR KCNQ2/3 B ES -1l 18 Mo i 1k

WE Yo Enhancment% iR Enhancment%
B 0.05uM 3uM 0.05uM 3uM
001 B B 002 C B
003 C B 004 C A
005 C A 006 - A
007 - A 008 B A
009 - A 010 A A
011 A A 012 - A
013 - A 014 C B
015 - A 017 C B
022 - B 023 - A
024 - B 025 - A
026 - A 027 C A
028 C B 029 - B
030 - B 031 - A
032 B A 033 - B
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034 - A 035 B A
036 - A 037 - A
038 - A 039 - A
040 - A 041 - A
042 - A 043 - A
044 - A 045 - A
046 - A 047 - A
048 - A 049 - A
050 - A 051 - A
052 - A 053 - A
054 - A 055 - A
056 - A 057 - A
058 - A 059 - A
060 - A 061 - A
062 - A 063 - A

LAY a - 4139 B e 25417

s “0.05uM” “3uM” R e AL AR . A>100%, 50% <B<100%,
C<50%. “-" R BAHEAT X ML

LaSartes
HP A a IS, L Ho

y FNFHA

RN B AR 10pM W JE T A KCNQ2/3 # B - 1B I0E 35 1 o

F1ERERY, WAV a £E 3uM IRSE T HIm B INEAE 10uM WK EE X KCNQ2/3
BB T IHIEROEE PEIR T 50%, AR BHLEYTE 3uM R T4 KCNQ2/3 81 ES -1
TE RS R T 50%.

SRR 65: PETTIH A B A

IR

1. 4R

hKCNQ-CHO 4HHfi7E 5% CO, KB T, 37 CH 7%,

2. W

a) /M (mM): NaCl 145, KCl 4, CaCl, 2, MgCl, 1, Glucose 10, HEPES 10, 4f
MuAMR Y pH A NaOH 1 %2 7.4, BB KA E 295 mOsm /£ 4.

b) 4N (mM): KOH 3125, KCl 120, EGTA 10, MgCl, 1.75, CaCl, 5.374,
HEPES 10, Na-ATP 4. 41 ffl .9 ¥ 1) pH 8 HC1 i 22 7.4, 131%K1H 42 285 mOsm 245 .

c) HMIAMET LRI IR, MRS & 2 o 75 250 3 E E-20°C AT R A7

3. TAEMKIHES

R S0 o 22 B AL W0 25 N 22 (Retigabine, RTG) 1] 100%DMSO 34T vA %, B
BN 10mM TAEBRARE . FRALE Y18 100%DMSO AT AR, BB N 10mM TAE
WARAT o TRIE H DMSO &R EFH /N T 0.3%.
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4. A2 R ATC SR

S 2 S A AE = 0 BT AR o 48 ] EPC 10 USB JUK #$(HEK A Elektronik, 7 )
R BN R HE Tl 3kHz RIEEMN G, &JoidrE PatchMaster 2x90.5 ¥ {F(HEKA
Elektronik, f8E)H . fEUDIR, Joa ¥ br i 4 M = FH 342K T 500 MOhms, Al HLi7E
KT 0.4nA.

1O a3 HAR AT FH A 1% £ 3 385 B 41 B (GC 150tF-10, Harvard Apparatus Co., Z<|H)i#
ik 1 B2 H A (NARISHIGE PC-10, H A bz -t . 7RI, o das bl Fo b e P
2~5MQ [,

A A SR I R T, I ESRER R SE(BT100-2), LongerPump, H11H)
FRELpETE AN - HEVE R L2250 S B (FN-S2N, JeRE, HAWEM & L, 7&
BT NN ek .

hKCNQ  HE, A8 M 5 AG 0 FC) BB PR 462 U R < 41 B A -80m V[ AH il B 47 , B 32-120mV,
PARE—> sweep B4 N 10mV () H R0 20 B R 2241 B 22 +60mV, FF4E 1500ms; 2854
il F He P 42 - 120mv,  #¥45 500ms; s/,  HE Bl 204 A7 -80m Vo Al i He 78 A5
15000 ZEE X, ZIEAENAYIRIIAFFEIAT . 400 hKCNQ [ &
T I A B AN R A AL (-120mV B+60m V) 1K B IR MR 5 AR 2R M0 A i ok

5. BAESH

B 5 M8 ] PatchMaster 2x90.5 # 4 (HEK A Elektronik, 7 &) FIl Excel 2013 (74X,
FENBA AT 0. BRI A L 3, AR IR A Y B BT B
hKCNQ )23 IR (V1/2-test) e V1/2-test ik 2546 90 F BT hKCNQ (21 3 i &
(V1/2-control) N E R BB R AE AV1/2 (Vi Shift(mV)).

SEgREE R WAk 2:
22 ALY KCNQ2/3 H0 1 1550 e e 78 3w

&g V12 Shift(mV) Y L V112 Shift(mV)
=) 50 nM 300 nM 50 nM 300 nM
003 -7.00 -36.06 004 -11.76 -23.56
008 23.38 -47.60 011 2.92 -21.98
032 -17.59 - 033 -44.25 -
035 -16.46 -

Xen-1101 -5.48 -13.33

e “50 nM”. “300 nM” ONAHIIAL SPIRIINRIR Lo -7 Fom BT HEAT Xt R

e

&4 Xen-1101 N AL & W, H &M N FJ@O
(W0O2008024398A2)
2 WIS R, ARBOHRI Y R A B& 15 S FE0T IR AR 2L
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AVARS

SRR 66: /BRI X ST

S2EG 5 R

1. 25

P E S mg/kg

W2t L] GEF): 5%DMSO+5%Solutol +90% A 3 £k 7K ) Bt il B 2 0.5mg/
mL KR, 4% 0.1 mL/10g A /NEGFATHE B 4524, BT 3 /R

258 s AU ZH 2R

RN ZiJE, K/ RURRIR G A ZE 3R AGIEAT O HEVE , RS UL Z, &k
ERIKIEYEE W Ky, FRE G Z 2 mLEP 45, HWZH4: A BEhk=1: 1 (g/mL)
TONAEHLERIK, R 3 WU ER U EEL, 60HZ, 60s HE4T751K, 15000rpm, 4°CH
L 10min B EIEW R A IGZH L 5) 3

3R AL 2

3.1 it 8T BT AT AR I ) Ak B

23t % (0.5mg/ mL) H Z g M e sl 2 43 24 50, 100, 200, 500, 1000
2000, 5000 10000, 20000ng/ mL FIAxiHEHIZ T ¥, 100, 2000, 10000 ng/ mL /i1
P TARMR . 23 9IEL 47,50l 25 (FE R TPOIN 2.5l (bR il 2 TAR ORI R 4% TAR, i
BRBWEN 2.5. 5. 10, 25, 50, 100, 250. 500 1000ng/ mL FIbriE il 2R FEAS Ak
JEM 5+ 100, 500ng/ mL FOBFEFEAR, 43BN 200 uL (I LHE CHREEE S ny
mL), JWHEYRY 3 min J5, 15000 rpm, 4°CE0» 10 min, H_EiEW AT LC-MS/MS 43
Br, f3brdEihZk.

3.2 FEARHC il A

B 2L ST RE v 50 ul, N 200 pL [ 20 G AR ERfE 5 ng/ mL), A
EPR% 3 min f5, 15000 rpm, 4°C &0 10 min, HU EJEWHEAT LC-MS/MS 4381, 455
PrUEI R, 13 B0 S PR .

SR LE R K 3:

*®3 WAMARHEB AL G NNIRE

&g~ i P e 52 ST 9 5 i P e 52
(ng/g) (ng/g)
003 127.5 008 166.1
035 257 Xen-1101 90.9

3 IR KRB, MRELEBSYA G, WEYRNIREAR g .

SR 67: MES /) BRERRAL Y

SEE A PR

1. SZEGHTPERT 30 min B /N CREZE 10 H/NERD B AIRAERIE MRS

2. (EREER RN PRI S B 2y NGRS, Valproate). Valproate 4524
Ji 30 min BAFNAL S L )G 30 min, A H RS FHEE, BESECON SN KA

41




WO 2023/025276 PCT/CN2022/115057

0.8 7, MF 50Hz. MRS SOmA HIJ7¥, J7 MBSy 10 msec.
3. G HMEGE T 1 8N, sh B S B B IR B AR TR, DL AT AT
BE LI AL T S AR TN T
4. )M EE R AT R E B HREIER, A AN
T IEH
BT Er (Mild sedation)
TH S (Moderate sedation)
#HF i (Severe sedation)

SEG L R LK 4.

4 WAEDX MES 7 S /N BRI R ER (mpk: mgikg)
WAV & 5 L R4 2
St 003 Smpk 100%
SIjiti %1 008 Smpk 90%
St 011 Smpk 90%
St 032 Smpk 100%
SZHf5] 033 5mpk 100%
SZHEf5) 035 5mpk 100%

R A4 MINALE RALH], £ MES 353 10/ R0 o, A S m] 28 PR R3]/ B
I BV R A
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1. —Ffe &Y, HAHEA T, HAEKrR L

Ri¢, RsO Ry

Xz /

X7\ >‘Z

N NH
N\
(Rom g, R,
(Rq)n I

B ST AR S MR B L 2 2 AT RS2 ) £

H.

WA NFEHRBESA 1-2 %8 N 08 S ~E T 5-8 ST,

R & M3 Ci-Cs itk Ci-Cs Bt AE. C-CaMidE. C-ColieIE . MREEEE,
C3-Cs bt Bk C3-Co ML Cp-Cs RIALE L Co-Cs M S L Cr.Cs Sl C1.Cs
B Cr.Co st . ZILMAMESE . MR C-Co itk WifR C-Co b2t mift
Ci-Ce %, i Co-Co bk, iR Ca-Cs btk i Co-Co 8 M bk, iR
Co-Cs M BEA AL, FTRIIbESEL, Bt Jdt. JAmEE. Mk, bt s, At
B AL, MR LRSS, ARSI v — B R Re U

B RyFIEBES MR C-Ce kit C-Co B, Co-Ce Mkttt Ci-Co ki
AFE. Cp-Co IR It Cp-Co 4B FE . i C-Ce bttt AR Ci-Ce eIt iR
C3-Cs it Mt Co-Co Mt mifR Co-Co ALt . AR Co-Cy M S I

BUE A Ry LA — T, B Ry T LAMIRIEGE MR, S5 e e 0 i1
TE I 3~6 TCH B 3~6 TLRM;

Riv Rsv R Ry Rg S EMVIEAS. K& C-Cokidh. C-Cy Ak, C3-Cq
Witk Cy-Co bk, Cp-Co M bthk. Cp-Co ML mifl C1-Co fidk. AR
Ci-Cs fifa . M Co-Co bk, il Ca-Cs bk, i Co-Co 8 M bk, iR
Co-Cs ARFALE A AL, MR HE;

nikH 0. 1. 2;

mikH 0. 1. 2. 3. 4. 5;

X, M X, & B BT )% B -CRaRb. -NRay -O-+ -C(0)-+ -S- -S(O)-. -S(O)r-;

Ra. Rb % HMIHIEAS K& B3, &I, C-Ce btk C-Co btk C1-Cq
BRI Co-CoMpidt. A C-Coktdt. mift C-Co i IE. M C3-Co Mk,

- - R P BEARAE B AP AE S

Z1%H O 5i¥(CHy),, p A 1-6 HIBEAY

Rz N C1-Ce Ktk C3-Ce bttt Ci-Co MiMiidk, Co-CoBEMiZEEL Co-Co bidt, Fr
FRIR I Ci-Ce fidt s Ci-Co Mpfiidk. Ci-CoBpMidk, Cp-CsBEMILEL Co-Co HELFI B —A>
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WL NEA MR, BdE, UL, B EFE A PR
2« MRARBUFIESR 1 PR &4, AT, BATIE IR 544

R R: O R
X, 4 5 Ra
//
NG >_Z
N NH
N
(ROm R, R,
(Ry)n I
B ST AR S MR B L 2 2 AT RS2 ) £

H.

WA NFEHRBESA 1-2 %8 N 08 S ~E T 5-8 ST,

R % HMSIMIEAE. K& C-Cokidh. C-Cy it C-Cy Mttt C-Cs I
AL Co-Co M. Co-Co Mt A L. C-Co Jitli 2k, C-Co St sk, C-Cg litdt
IS . ML . iR C-Co bttty pIf Cr-Co ht %t iR Co-Co b, xifR
C3-Cs bt Bk, IR Cp-Cs ARFALE . 4R Co-Cs A IRt I 5

Ry S EHMVIEAE. W2 C-Celiidk. C-CefiA L. Ci-CeHhkidt. C-Ce 1P
Pk, Co-Cs M Co-Co 8 Mt I C-Co bttt iR Ci-Cy bria
R Ca-Ce MfrJt pifR C3-Co M Bt s Co-Cs MM T SE L IR Co-C AR FA LT A L

Rsv Rsv R Ry B EMVEERS. W&, Ci-Cslidk. Ci-Csfi k. C3-CsIh
gk, C-Co M Pt Cp-Co IRKidE. Cp-Co ket AR Cr-Ce b mift
Ci-Cs fifa . M Co-Co bk, il Ca-Cs bk, i Co-Co 8 M bk, iR
Co-Cs Mt S B

nikH 0. 1. 2;

mikH 0. 1. 2. 3. 4. 5;

X, M X, & B BT )% B -CRaRb. -NRay -O-+ -C(0)-+ -S- -S(O)-. -S(O)r-;

Ra. Rb S HMI IR AR K&, BE. & CLCehidk. CLCsliE L. C.C
PRI CCeMidk. xift CrLCebidh. mifQ CLCe i IE. M CoCo Hihidt;

- - R P BEARAE B AP AE S

Z %A O B#& (CHy)ps p M 1-6 HIHEEY;

R3 N C1.Cs btk Co.Ce bttt Co.Co M Mitt, CpCoBlliifkol CpCobdt, Hr
BRI C1.Cs Jidk s Co.Co M fudk. Co.Ca MMifE, Cop.CoBEMFEEN Co.Co WRIETT 4 — N ER
TEANEA MR A JUE R R T IAR

HRTRFIRNXTXe, Xy X 5 HMSLAY L H -CRa- -N-;

MXTXe RIR AN XX, H Y Ry Rsy Ren RyMIAEBRR, H ™% X, N CHE O,
Ry N H, H AR, Ry Cr.Cs btk CoCe Mk, Co-Co AIF St S
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Xo X2 X 4 5 3
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N NH N NH 1 N NH
AN N
X3
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ITa IIb Ilc

B HAT AR e f AR el 2075 BTS2 i 3
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ni%H 1.

5v IRAEBNEK 4 ikt &4, HAFEAE T, HAMEK IV Procisifb.
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BT A A B 2477 BT O
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9. MRIEBURIER 3 Frid &4y, HARAEE T, 850 Ha~Ilc -
X1 Xo N CH,, W Z N5 Ry M Re N H; Rs A1 Ry N HI

mj{ﬂ_ﬁg 2\ 3\ 4\ 5;
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