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ARIE “LRIRRL” TR 2 R O AL 7 G A B O A B, R BRIE TR LA, A
TELHIFIR BT AP Bk Wrh N RIEAIE 28 (2020 424D % Handbook of Pharmaceutical
EMcipients (Raymond C Rowe, 2009).

RiE T RIETRE B (D SRR Ml AR (2 TSI RIRI
ERBR I —ANEE ARG (3) WGP I — R ek 2 R R IR R

ARG I AR B B R -

ARiE “BH” 2RI ORI T RS, e A, RIEASE. WU
EARTAE Sy F 8 M A, RS KRR T BRI A
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FEANE T AGI IRAEGRE £, ERSRAM, WAERAS, BIRALRHERREL.

A B A G AN R T T A

AR D BORAE T ARG BA RITFHIXT 2 B D2 ZAARRRRT) . $shistt
B .

it P35 B
B 1 24 pNs-(+)-1-10 Frm AL G I S AR R X- 5 B AT 1

B st 7 5

N T I S A ) T — A AR B, BN TR s A B R 7 BT I S i A S 2
TS ] b R B R SRARR SEE Ty, SRR MO E R, R kR

MR

1. 40

NE FREAIME 293T #5310 H 10%064- 1155 (FBS) ) DMEM 3R, BFRILE T 37°C,
5% COy %A FRETHFR . Fral MRS, B RAGTRERFR, NN | mL B8R #h 220l (pH
7.4) ZEETREBREZ ARG, J5 A 800 L 0.25% K, K4l K E IR L 2 min, HUH 40
AR s N, AR R R ILE H BE3h, M 2 mL &6 10%MiE R FRRL L Em, H 1
mL A3 AT AL 2 43 WO AN, 555 1 R S0 77 SR 4R AL AU R sl — D St .

2. YlfuEEG

FEYLpt—K, EHAF 10 BRI FRIA KN 293T 4UHELL 12 4 53] 6 BRI M A HHTA£40.
20 /NSRRI LA R 50%-70% 0, #ERFEG. B 500 uL 150 mM &AL T EP &, 1A
FnNEE SR, R, #4UX7 PET LUK 4 f5 BB b, 0RA EREE 20 4040,
500 uL BEYWATE ST RILAp, BREIN IR,

3y BARETE 2 B Dy AR LI R R 45 i %

B 10 ERPEEFRILLL 10 ng £ 0% Do SZ246H 40 uL PEL#HATH G, 48 /MIJE, MAR/AE
10 EURSEE SR, FErh SRR C Rk 2 O D, 2. RS RZRER TR, SAMmA 3 mL
B (S0mM Tris ShRRZEMTVR, pH7.4), KHMET 4°C AE, HE 10 50580, FraRMEE, HH
HRH) 15mL BEOEH, 4C EOHL1500mpm B0 5 08, 3 R KA RITER R RIS S A
BRI 3 mL AR, BT EANRAIE . 5, KRB ZEL EP B, 4T
B0HL 12000 rpm - B0 5 min, FFEiE. JUERDNER £ DR D2 SZARRMMIEALS, 80 CIRAE.

4. TBURVERC AR SZ R 2t 5 5286

XTI 2B % U Dy 2RI 293T A A TR AR GE &S00, Bk, M&H 2 K D 2k
B 20 BB 43 I AR HE LS & 28 P (50 mM HEPES, 50mM NaCl, 5 mM MgCl,, 0.5 mM EDTA, pH 7.4),
FI R ENH S A AN Rl i R . 96 FLIRRFLINN 30 pL AR (B . 2AJ5, 96 FLRMZEEIA
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MRUIMAN 30 uL AR 254, IRUEZ5P£REE i T 2 EAKIKY 10° M, 10°M. 107M. 10¥M. 10°M.
OM, SEMGEFHNES. B35, 96 FLIREFLINA 30 pL [*H ]-N-Methylspiperone, ZE{ERLIFE 2
/N o FF Whatman GF/C JEBEAIEL SR ERR AR EMFALE, JEF A MicroBeta [F)AL 2R N AR
HEZHRFALR

5. ETAEVRIIIRERERETE (BRET) 19 G EM Gail 49 S el

TR 2 B Dy 2R SR G S SIS, 6 EORIFIRMEL 1 pg 20 Dy 2K, 1ug
Al S T OE RN Gour (Gow-Rlue). 1 pg GBss 1 pg B &4 RIEEAM Gys (Gyo-GFP) 116 uL
YA PEL TR G, 38R, FIF 0.25%BERE AL B4R, PL— AR 6 JBEOK$: 7=
MR A 96 FLAR, RFFL 100 uL B5 7R =K, INZikill. A &l 96 FLAR R
W, FFLINA 40 L ZEpPi (1X HBSS, 20 mM HEPES, pH7.4) &G E 400a (7.5 uM),
B WA BRI 20 uL ANRIBIZY, RUEZPDLMRE T 2] DR, Rk A&
& . F|F LB940 Mithras plate reader (Berthold Technologies)t&ill 395 42Kk FI 510 ZAKifH, BL 510
YRAEF 395 PRI LLEAE iR 4 (H

6 HETEMEROCIIRAEREH (BRET) [ B-arrestin2 55525

TR 2 L Dy ARSI T B-arrestin2 {550, 6 HUKREFRIMLL 500 pg fl & 554
FEEMZ EIZ D %24k (Da-Rluc). 500 pg G B F{EESZREES 2 (GRK2), 2500 pg A& 4R (R 6
FIf) B-arrestin2 (GFP2-ARRB2) H1 14 uL ¥ 4L PEL T8 4. B R, HALKHIAE, B—
AT 6 JEORRE TR AN &8 — > 96 LA, &AL 100 uL B 7K. SB=K, MZA. M
Bt 96 FLREFRITI, LI 40l £ (IXHBSS, 20mM HEPES, pH7.4) &Rl
s 400a (7.5 uM), SHEE MR BIA RN 20 uL AS[FIRIZ54, FFAE 2540 5 B T 2 BRI %
W, RPN EE . FH LB940 Mithras plate reader (Berthold Technologies)& ] 395 #4k A1 510
KB, BL 510 GURKAEA 395 KA EAE /RN B R M .

JERE (A) (6,6,7,8,9,10-7SE-4H-MLER[1,2-a] LA [4,3.2-de M) [ %

(" NH
N

/
(A)

HN

SR CHR (Krogsgaard-Larsen %%, J. Med. Chem. 2014, 57, 5823—5828) J7 ki THI % . RitauE k.
'H NMR (800 MHz, /RACE A7) 8 7.82 (s, 1H), 7.08 (t,J = 7.8 Hz, 1H), 6.81 (d, J = 8.1 Hz, 1H), 6.73 (t, ] =
1.9 Hz, 1H), 6.34 (d, J = 7.6 Hz, 1H), 3.81 (d, J = 11.5 Hz, 1H), 3.21 (dd, J = 12.4, 3.2 Hz, 2H), 3.10 - 3.03
(m, 2H), 2.97 (dd, J = 15.2, 3.7 Hz, 1H), 2.83 - 2.79 (m, 3H).

MBI 1: 7-(4-(4,6,62,7,9,10- NS -SH-MLEE[1,2-a 0k #E [4,3,2-de] M -8-35) T 4 3K)-3,4- Sk
200H)- (kEW 1D
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. Oy

N
H
A0 N._O
14-= JQTEH\ i o N(\ ) \©/\j
P 4 J

wha71 11

A1 ERERSHE PRI 7-54E3 4- S M2 (1TH) -Bi (1.5 g, 9.19 mmol), 1,4- R T
fi (5.92¢,27.6 mmol), K,CO; (1.9 g, 13.7mmol) A DMF (20 mL), JXMNAKRERE FHEE
W WEZABRAN, AR APOERENT A GRS 20-50% 28R BRI 2.8 BT BN
EYD, BEIFREE whaTl (1.75g,64%), FHGREM. "HNMR (800 MHz, AU 1) 87.74 (s, 1H), 7.05
(d, J = 8.3 Hz, 1H), 6.52 (dd, J = 8.3, 1.9 Hz, 1H), 6.30 (d, J = 2.3 Hz, 1H), 3.97 (t, ] = 6.1 Hz, 2H), 3.48 (1, J
= 6.6 Hz, 2H), 2.90 (t, ] = 7.5 Hz, 2H), 2.65 — 2.60 (m, 2H), 2.09 — 2.03 (m, 2H), 1.95-1.93 (m, 2H). HR-MS
(ESL m/z): C1sHi7BINOo* [M+H]*, TFHE(H: 298.0437, SLli{E: 298.0432 H1 300.0412.

B2 FEFR ARSI K A (50 mg, 0.23 mmol), E{A wha7l (82 mg, 0.28 mmol)
A KxCOs (02g,1.38mmol), ZREIIAEA THE (3mL) 1 DMSO (1mL). R RLE 60°C F
I 16 /AN SOMEEHE, BREWEM, AR Eraift. (BRI 0-10% s/ — & F
Ye) BLEY 11 (90mg, 91%), K EAMEA. "HNMR (800 MHz, AL = HEM) §10.51 (s, 1H), 9.97
(d,J =7.1 Hz, 1H), 7.03 (d, J = 8.2 Hz, 1H), 6.88 (t, ] = 7.7 Hz, 1H), 6.78 (s, 1H), 6.70 (d, J = 8.1 Hz, 1H),

6.48 (dd, ] = 8.2, 2.5 Hz, 1H), 6.43 (d, ] = 2.5 Hz, 1H), 6.20 (d, J = 7.5 Hz, 1H), 3.96 — 3.86 (m, 2H), 3.74-
3.69 (m, 1H), 3.09 — 3.00 (m, 2H), 2.96 — 2.87 (m, 2H), 2.76 (t, J = 6.8 Hz, 2H), 2.71 — 2.61 (m, 2H), 2.40 (t,
J=7.7Hz, 4H),2.20 —2.14 (m, 1H), 2.03 — 1.88 (m, 1H), 1.76 — 1.68 (m, 2H), 1.65— 1.60 (m, 2H); 13C NMR
(201 MHz, JiAC - HEHN) § 170.40, 157.75, 140.00, 139.26, 134.17, 128.46, 123.05, 117.70, 116.56, 115.74,
107.57, 106.08, 103.24, 101.80, 98.96, 66.72, 55.71, 55.00, 53.69, 50.62, 43.43, 30.79, 26.26, 25.87, 24.03,
20.32. HR-MS (ES, m/z): C26H31N4O2* [M+H]*, HEAY: 431.2442; SZ{E: 431.2440.

EHEH 2: 7-(4-(4,6,62,7,9,10- 5 -8H-LIBR[ 1,2-a]HERE [4,3,2-de | VEME-8-38) T 42 )W nbk-2(1H)- B

HEWI1-2)

Br (\NH
N
i (%f oy
7 HN/
wha70 I-2

TR L RS 1T 1 T, DT E-2 CLHD R 14RO N R T A
AP, il & RAR wha70 (1.06 g, 38%), HERE A, 'HNMR (800 MHz, /AEA7)67.79(d, T =
9.4 Hz, 1H), 7.48 (d, ] = 8.4 Hz, 1H), 6.87 — 6.83 (m, 2H), 6.60 (d, J = 9.3 Hz, 1H), 4.11 (t, ] = 6.0 Hz, 2H),
3.51 (t,J = 6.6 Hz, 2H), 2.12 — 2.07 (m, 2H), 2.04 — 1.97 (m, 2H). HR-MS (ESL, m/z): C13H;sBrNO,* [M+H]*,
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TFHEAE: 296.0281; SZI{E: 296.0220.

AR 2. RS 1 PR 2 (7R, B HRIAE wha70 SRR (A BHMTREREME RN, BEINE
Y12 (60mg, 61%) , 4% HPLC il tg= 18.5min (20-80% MeOH/H,0) , H[E{A. 'HNMR (800
MHz, TACHE) §7.91 (d, J = 9.4 Hz, 1H), 7.61 (d, J = 8.7 Hz, 1H), 7.03 (t, ] = 7.8 Hz, 1H), 6.92 (dd, J =
8.7,2.4 Hz, 1H), 6.89 — 6.84 (m, 3H), 6.47 (d, J = 9.4 Hz, 1H), 6.40 (d, ] = 7.5 Hz, 1H), 4.19 (t, ] = 5.8 Hz,
3H), 3.79 (t, ] = 10.0 Hz, 2H), 3.41 — 3.33 (m, 4H), 3.19 (dd, J = 15.2, 3.9 Hz, 1H), 3.14 — 3.06 (m, 2H), 2.90
(dd, J = 15.0, 9.5 Hz, 1H), 2.09 — 2.05 (m, 2H), 2.00 — 1.96 (m, 2H); '*C NMR (201 MHz, i/~ H )
8 162.35, 160.31, 140.68, 140.08, 139.97, 134.18, 129.32, 123.06, 118.61, 117.70, 116.57, 113.46, 110.81,
106.06, 103.25, 98.97, 98.73, 67.01, 55.65, 54.95, 53.67, 50.59, 43.41, 26.25, 25.76, 20.25; HR-MS (ESI,
m/z): CoeHaoN4O2* [M+H]¥, THEAH: 429.2285; SEliff: 429.2281.

AW 12 BT

FHEHT A FAEF K CHIRALCEL OD-H(ODHOCD-TCO013) CKZEHE) , HAA: 0.46cm

(H#) x15em (FHK) (Sum BHED ; JRaiH: MeOH/ . Z& =100/0.1 (V/V/); ii#: 1.0 mL/min;
M UV214nm; $HE: 35°C; HPLC {¢#%: Shimadzu LC-20AD. peakl(Hl) tr = 5.805 min; peak2(Ji
Ig): tg =7.548 min.

FrESI %% FHH CHIRALCEL OD CREZERS) , HAF:S5.0em (B x25em (FEK) (10
um HED 5 B MeOH/ " Z.f#% = 100/0.1 (V/V/); HiiE: 30 mL/min; K. UV 214 nm; i8/%:
38°C,

Pl MR EY 12 (0.103 g) . peakl (ATUE) tr = 5.830 min, 5% 0.048 g, > 98% ee;
FEYEME [ap? = +50.33°(c = 0.1, MeOH), > 98% ee (AN =M LIREL). peak2(J5U%) tr = 7.60 min,
85) 0.042 g, >98%ee; HEG{E[a]p™ = -45.00°(c = 0.1, MeOH), > 98% ee (LG AN=R ).

SEHEBY 3: 5-(4-(4,6,62,7,9,10- 7N -SH-MLIER[1,2-a]WEME[4,3,2-de] HERR-8-FE) T $R28) AR [ HERE (44

£ 1-3)
A0 N
KHO AT ) o

HO N N S
|08 |08
s P2 S P2 7) )

wha72 HN I-3

TR L DIRRSEH] 1 PER 1 B, DL R IR MEMERT 1,4- TR T EORH 4% o R A
wha72 (123 g,65%), AfE, 'HNMR (800 MHz, TACEAT) S 8.98 (s, 1H), 7.80 (d, J = 8.7 Hz, 1H),
7.60 (d, J = 2.4 Hz, 1H), 7.09 (dd, J = 8.7, 2.4 Hz, 1H), 4.10 (t, ] = 6.1 Hz, 2H), 3.51 (t, ] = 6.6 Hz, 2H), 2.13
—2.09 (m, 2H), 2.04 — 1.97 (m, 2H). HR-MS (ESI, m/z): C;iHisBINOS* [M+H]*, 1158 : 285.9896; Szl
fH: 285.9894 F1 287.9875,

LU 2 ARSI 1 IR 2 BT, KPR whaT2 SRR (A HHMTREREGR L, BEIGE
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13 (30 mg, 51%), FEAFE R, 'HNMR (800 MHz, it FFEE) §9.18 (s, 1H), 7.90 (d, J = 8.8 Hz, 1H),
7.59(d,J = 2.4 Hz, 1H), 7.16 (dd, ] = 8.8, 2.4 Hz, 1H), 6.96 (t, ] = 7.8 Hz, 1H), 6.78 (d, ] = 8.1 Hz, 1H), 6.73
(d, J = 1.6 Hz, 1H), 6.29 (d, J = 7.5 Hz, 1H), 4.15 — 4.08 (m, 2H), 3.80 (d, J = 12.0 Hz, 1H), 3.15 — 3.10 (m,
2H), 3.09 — 3.05 (m, 1H), 2.95 (dd, J = 15.2, 3.6 Hz, 1H), 2.86 — 2.83 (m, 1H), 2.79 — 2.76 (m, 1H), 2.53 (t, ]
= 4.8 Hz, 2H), 2.37 — 2.34 (m, 1H), 2.12 (t, J = 10.9 Hz, 1H), 1.92 — 1.85 (m, 2H), 1.83 — 1.77 (m, 2H). 13C
NMR (201 MHz, TACGAT) 6 158.55, 155.05, 154.79, 142.34, 134.44, 125.59, 124.18, 122.15, 118.18,
116.59, 115.04, 109.55, 106.60, 102.06, 99.12, 68.28, 60.25, 58.35, 56.28, 53.13, 46.38, 27.63, 27.36, 23.60.
HR-MS (ESL m/z): C23HyN4OS* [M+H]*, i+ {H: 419.1900; SZM{: 419.1901.

SHER] 4: 5-(4-(4,6,62,7,9,10- N5 -SH-HEHE[1,2-a L RE[4,3,2-de ] HERE-8-3) T 428 )-2- F E A I (d]

B (e I1-4)
Br @?H
O e
)\ HN @ N d

HO N \@N
A\ A\
\@EJ_ S - )

whb35 HN 14

B RS 1 BRI, DU LSRR AL SRR [ MEM T 1L4- R T e N R R
A whb35 (0.15 g,31%), (A, 'HNMR (800 MHz, /ifl&# 1) 5735 (d,J=8.8Hz, 1H),7.14
(d, ] =2.5Hz, 1H), 6.89 (dd, J = 8.8, 2.5 Hz, 1H), 4.03 (t, ] = 6.1 Hz, 2H), 3.50 (t, ] = 6.7 Hz, 2H), 2.64 (s,
3H), 2.12 — 2.06 (m, 2H), 2.00 — 1.94 (m, 2H). 3C NMR (201 MHz, TACEA7) & 164.83, 156.41, 145.75,
142.33, 113.34, 110.45, 103.63, 68.18, 67.83, 33.58, 29.64, 28.06, 14.75. HR-MS (ESI, m/z): C12H;sBrNO»*
[M+H]*, TH5EAA: 284.0281; SLilIf: 284.0280 1 286.0281.

B 2. PRSI 1 B 2 R, R IE R whb3s SRR (A BHMTRER R, FELE
) 1-4 (41mg, 43%), KA, HNMR (600 MHz, 7T S5 A7) §7.90 (s, 1H), 7.33 (d, ] = 8.8 Hz, 1H),
7.13(d,J = 1.3 Hz, 1H), 7.07 (t, ] = 7.7 Hz,1H), 6.88 (dd, ] = 8.8, 1.8 Hz, 1H), 6.79 (d, ] = 8.1, 1.2 Hz, 1H),
6.71 (t,J = 1.8 Hz, 1H), 633 (d, ] = 7.6 Hz, 1H), 4.03 (t, ] = 6.2 Hz, 2H), 3.80 (d, J = 12.1 Hz, 1H), 3.23 (t,J
= 11.0 Hz, 1H), 3.11 (d, J = 3.8 Hz, 2H), 3.01 — 2.93 (m, 2H), 2.81 (dd, J = 13.8, 11.0 Hz, 1H), 2.60 (d, J =
1.2 Hz, 3H), 2.52 (t,] = 7.6 Hz, 2H), 2.41 — 2.34 (m, 1H), 2.14 (t, ] = 10.9 Hz, 1H), 1.88 — 1.85 (m, 2H), 1.82
—1.74 (m, 2H). 3C NMR (201 MHz, JifR517) 5164.76, 156.53, 145.69, 142.42, 134.44, 124.15, 118.17,
115.10, 113.33, 110.39, 109.40, 103.68, 102.12, 99.14, 68.64, 60.00, 58.31, 56.13, 52.96, 46.24, 29.82, 27.69,
27.43,23.45, 14.73. HR-MS (ESL, m/z): CosHooN4Oo* [M+H]*, #5844 417.2285; SLilifE: 417.2289.

MBI 5: 6-(4-(4,6,62,7,9,10- NS -SH-MEEE[1,2-a L HE [4,3,2-de] M -8-25) T 43E)-3- FEE I [d)
RBEW (ke 1-5)
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("N

Br N

0.
N/\/\/ O\
HN— Nr\ N
HO. o, o} 0o, (A)
N N —
v S { b2 7] J
HN 1-5

whb37

IR L PIIRSEHE) 1 PR 1 TE, D3 R0 R B IR R (A AR AN 14- R T R I Rk
AR whb37 (0.16 g, 42%), HREEE K. HNMR (800 MHz, S5 7)87.52 (d,J = 8.6 Hz, 1H),
7.00 (d, J = 2.3 Hz, 1H), 6.89 (dd, J = 8.7, 2.4 Hz, 1H), 4.03 (t, J = 6.1 Hz, 2H), 3.50 (t, ] = 6.6 Hz, 2H), 2.62
(s, 3H), 2.11 — 2.07 (m, 2H), 2.01 — 1.95 (m, 2H). '*C NMR (201 MHz, AV 17) § 162.98, 157.05, 151.85,
135.32, 119.44, 112.62, 96.17, 67.79, 33.52, 29.57, 28.00, 14.58. HR-MS (ESI, m/z): C1-H;sBrNO,* [M+H]*,
THAEE: 284.0281; SLI{HE: 284.0261 F1 286.0241.

B 2. PRSI 1 B0 2 W79, B iE R whb37 5IER (A) BHMTHRERR N, HEMLE
15 (58 mg, 60%), KAGEMK. 'HNMR (600 MHz, AL S8.03 (s, 1H), 7.49 (d,T=8.7 Hz, 1H),
7.06 (t, ] = 7.8 Hz, 1H), 7.00 (d, ] = 2.5 Hz, 1H), 6.89 (dd, ] = 8.7, 2.4 Hz, 1H), 6.77 (d, ] = 8.1 Hz, 1H), 6.69
(s, 1H), 6.32 (d, ] = 7.6 Hz, 1H), 4.02 (t, ] = 6.3 Hz, 2H), 3.79 (d, ] = 12.0 Hz, 1H), 3.21 (t, ] = 10.8 Hz, 1H),
3.09 — 3.06 (m, 2H), 2.98 — 2.90 (m, 2H), 2.81 (dd, J = 15.4, 10.9 Hz, 1H), 2.58 (s, 3H), 2.52 — 2.46 (m, 2H),
234 (t,J = 11.7 Hz, 1H), 2.11 (t, ] = 10.9 Hz, 1H), 1.91 — 1.82 (m, 2H), 1.79 — 1.73 (m, 2H). *C NMR (201
MHz, TACET) 8 162.87, 157.17, 151.85, 142.22, 135.21, 134.41, 124.09, 119.37, 118.15, 115.09, 112.65,
109.35, 102.12, 99.07, 96.13, 68.58, 60.10, 58.25, 56.19, 53.01, 46.28, 27.69, 27.34, 23.43, 14.53. HR-MS
(ESL m/z): CasHooN4Oo* [M+H]*, THE{E: 417.2285; SEfH: 417.2290.

SLHE 6: 8-(4-((2,3-"EAEIFENRM-6-28 ) FE) T 2£)-6,6a,7,8,9,10- N2 -4H-HEBE[1,2-a]HEHE [4,3,2-

de]' &Rk (k&% 1-6)
ANO ‘o)
\ SRAAPS
O (A

BB B2 )/

whb53 HN 1-6

B 1 RS 1 PTE 1 BJTE, De-FR -2, 3- AR IR 1,4- IR T R 4
rH B A whb53 (0.29 g, 81%), HAE{A. 'HNMR (800 MHz, /A& 1/) §7.05 (d, J = 7.9 Hz, 1H), 6.39
—6.35 (m, 2H), 4.57 (t, ] = 8.6 Hz, 2H), 3.95 (t, J = 6.1 Hz, 2H), 3.48 (t, ] = 6.7 Hz, 2H), 3.13 (t, J = 8.6 Hz,
2H), 2.08 — 2.02 (m, 2H), 1.95 — 1.89 (m, 2H). *C NMR (201 MHz, 7fCE A7) 8 161.44, 159.64, 124.93,
119.03, 106.53, 96.87, 72.16, 67.24, 33.65, 29.64, 29.22, 28.14.

PR 2. PIHRSCHER 1 DR 2 17575, B rhiE i whaS3 SR (A) BMTRREMR RN, REI0E
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¥ 1-6 (30 mg, 32%), HEA. TH NMR (800 MHz, AT A) & 7.82 (s, 1H), 7.08 (t, J = 7.8 Hz, 1H),
7.06—7.01 (m, 1H), 6.80 (d, J = 8.1 Hz, 1H), 6.73 (s, 1H), 6.40 — 6.37 (m, 2H), 6.33 (d, ] = 7.6 Hz, 1H), 4.56
(t, ] = 8.6 Hz, 2H), 3.96 (t, ] = 6.2 Hz, 2H), 3.82 — 3.78 (m, 1H), 3.23 — 3.16 (m, 1H), 3.15 — 3.10 (m, 2H),
3.11 — 3.06 (m, 2H), 3.00 — 2.95 (m, 2H), 2.82 (dd, J = 15.3, 10.8 Hz, 1H), 2.51 — 2.46 (m, 2H), 2.39 — 2.31
(m, 1H), 2.14 — 2.07 (m, 1H), 1.85 — 1.80 (m, 2H), 1.79 — 1.71 (m, 2H) . 3C NMR (201 MHz, AS&1)
3161.41, 159.77, 134.44, 124.90, 124.18, 118.85, 118.17, 115.09, 109.46, 106.60, 102.11,99.16, 96.90, 72.13,
68.06,59.98,58.30, 56.12, 52.95, 46.23,29.21, 27.69, 27.40, 23.40. HR-MS (ESL, m/z): C2sH30N302* [M+H]",
THELE: 404.2333; SCHI{E: 4042330,

W 7: 7-(3-(4,6,62,7,9,10- 755 -SH-LIEE[1,2-a ML [4,3,2-d e | R -8-32E) P 8.3 )- 3,4 - — &5 e .-
20H)-B (& 1T

(\NH
N
" JO St
/\/\
H . W\ H Hn— N(\ ) © No°
B w2 )
whb71 HN 1-7

IR 1 {FRRSCHEE 1 PR 1 TR, DT 3 4- A MERR-2 (THD -BR7F 1,3- 2 BN R
Bl Ak whb71 (2.85 ¢, 81%), HELE. "H NMR (800 MHz, fiARE 1) §8.94 (s, 1H), 7.05 (d,
J=8.1Hz, 1H), 6.54 (dd, J = 7.9, 2.4 Hz, 1H), 6.41 (d, ] = 2.4 Hz, 1H), 4.07 (t, ] = 5.8 Hz, 2H), 3.59 (1, ] =
6.4 Hz, 2H), 2.90 (t, ] = 8.7 Hz, 2H), 2.63 (t, ] = 8.7 Hz, 2H), 2.31 — 2.28 (m, 2H). HR-MS (ESI, m/z):
C1oHisBINO»* [M+H]*, SEilllffi: 284.0281, i1-5iff: 284.0273 1 286.0255.

B 2. PRSI 1| B 2 MR, B EE whbTl SRR (A BHMTRER R, FELE
) 1-7 (60 mg, 63%), KAMEK. "HNMR (800 MHz, 7TARE ) §7.95 (s, 1H), 7.89 (s, 1H), 7.08 (t, J =
7.8 Hz, 1H), 7.04 (d, ] = 8.3 Hz, 1H), 6.80 (d, J = 8.1 Hz, 1H), 6.72 (s, 1H), 6.54 (dd, ] = 8.3, 2.4 Hz, 1H),
6.34 (d, ] = 7.6 Hz, 1H), 6.32 (d, ] = 2.4 Hz, 1H), 4.02 (t, J = 6.3 Hz, 2H), 3.81 (d, J = 11.8 Hz, 1H), 3.22 (t,J
=9.7 Hz, 1H), 3.12 = 3.07 (m, 2H), 3.02 — 2.93 (m, 2H), 2.89 (t, ] = 7.5 Hz, 2H), 2.83 (dd, J = 15.2, 11.0 Hz,
1H), 2.39 (t, J = 11.6 Hz, 1H), 2.16 (t, ] = 10.56 Hz, 1H), 2.05 — 2.01 (m, 2H), 1.81-1.67 (m, 4H). 13C NMR
(201 MHz, /8~ FEA) § 170.31, 157.88, 141.95, 139.21, 134.02, 128.42, 122.97, 117.86, 115.56, 107.66,
102.07, 101.69, 98.01, 65.86, 59.55, 56.06, 54.40, 52.51, 45.91, 30.76, 27.09, 26.17, 24.00. HR-MS (ESI,
m/z): CosHaoN4O2 [M+H]* TFEAE: 417.2285; SEIME: 417.2284.

LM 8: 7-(3-(4,6,6a,7,9,10- 55, -SH-MEBE[1,2-a]PHIE [4,3,2-de ] WERH-8-3) P 4838 )bk -2 1 H)- B

(AW 1-8)
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‘/\NH
N
i OGN
AN
H 1’3':ﬁW§;H H HN—] N(\ ) © N
7 S 7 HB2 ]
WHB73 HN 1-8

AL RSREG] 1 ST 1 RE, DT (1HD B A 1,3- IR kA JERH 4%
[8]4& whb73 (1.36 g,39%) , AMEM. 'HNMR (800 MHz, TACHAY) 6 12.45 (s, 1H), 7.74 (d, ] = 9.3
Hz, 1H), 7.46 (d, ] = 8.6 Hz, 1H), 6.88 (d, ] = 2.3 Hz, 1H), 6.82 (dd, J = 8.0 and 2.4 Hz, 1H), 6.57 (d, ] = 9.4
Hz, 1H), 421 (t, ] = 5.7 Hz, 2H), 3.62 (t, ] = 6.5 Hz, 2H), 2.37 — 2.34 (m, 2H). HR-MS (ESI, m/z):
Ci2HisBINOs* [M+H i HEAE: 282.0124; S2illl{l: 282.0128 Fil 284.0109.

g 2. PIIRSZER] 1 BT 2 7, KRR whb73 SRR (A) BT R AL, FREY
I-8 (0.10g,51%) , AR, HNMR (600 MHz, 7 CHEE) §7.91(d, J=9.4Hz, 1H), 7.62(d, ] =8.7
Hz, 1H), 7.07 — 7.01 (m, 1H), 6.94 (dd, J = 8.7, 2.4 Hz, 1H), 6.91 — 6.85 (m, 3H), 6.48 (d, J = 9.4 Hz, 1H),
6.42(d, ] = 7.6 Hz, 1H), 4.26 (t, ] = 5.7 Hz, 2H), 3.88 —3.82 (m, 2H), 3.52 — 3.46 (m, 2H), 3.42 - 3.38 (dd, J
=12.6,3.5 Hz, 1H), 3.24 — 3.08 (m, 3H), 2.92 (dd, J = 15.3,9.6 Hz, 1H), 2.41 —2.36 (m, 2H), 2.07 — 2.03 (m,
1H), 1.62 (t,J = 7.4 Hz, 1H). ®*C NMR (201 MHz, 5if8 =LA § 162.32, 160.03, 140.63, 140.05, 134.16,
129.37, 123.05, 118.78, 117.70, 116.56, 113.60, 110.58, 106.08, 103.23, 98.90, 65.09, 53.78, 53.50, 50.77,
48.62,43.51,26.29,23.44. HR-MS (ESL, m/z): C2sH27N4Oo* [M+H]*, i1 5AH : 415.2129; S2IME: 415.2129.

SCHER] 9: 8-(3-CEFR[AI,3 =R RIB-5- A E) HE)-6,6a,7,8,9,10- N H-4H-BEBR[1,2-a]HERE
FH14,3,2-de]ERE ({LEH 1-9)

(\NH

QS\IJ) o>
o O"\ N/\/\O/E ):o
’\o Br >"Br o hn—d N(\
(A)
HO B B "0 B2 )
HN

whb74

19

IR fFIRSEHEE 1 AP 1 vk, DLZRREY (CAS#533-31-3) R 1,3-IREKTAERL, il &
B E)haE whb74 (1.67 g,45%), AME. 'HNMR (800 MHz, FALE7) §6.70 (d, T = 8.5 Hz, 1H),
6.49 (d, ] = 2.5 Hz, 1H), 6.33 (dd, ] = 8.5, 2.5 Hz, 1H), 5.91 (s, 2H), 4.02 (t, ] = 5.8 Hz, 2H), 3.59 (t, ] = 6.4
Hz, 2H), 2.29 — 2.26 (m, 2H).

IR 2. PRSI | PR 2 U5k, KR IR whb74 RIEDRE (A B TR RGBS, %45 3
&M 19 (20mg, 22%), KAGEM. HNMR (600 MHz, TALE A7) 57.87 (s, 1H), 7.07 (t, T=7.8 Hz,
1H), 6.79 (d, J = 8.1 Hz, 1H), 6.72 — 6.67 (m, 2H), 6.50 (d, J = 2.4 Hz, 1H), 6.37 — 6.30 (m, 2H), 5.90 (s, 2H),
3.97 (t, ] = 6.3 Hz, 2H), 3.80 (d, J = 11.9 Hz, 1H), 3.21 (t, ] = 10.7 Hz, 1H), 3.08 — 3.07 (m, 2H), 3.02 — 2.89
(m, 2H), 2.82 (dd, J = 15.3, 11.0 Hz, 1H), 2.59 (t, ] = 7.4 Hz, 2H), 2.37 (t, ] = 11.7 Hz, 1H), 2.14 (1, ] = 10.8
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Hz, 1H), 2.05 - 1.96 (m, 2H). *C NMR (201 MHz, /it TEAR) § 154.09, 147.91,141.95, 141.01, 134.01,
122.96, 117.85, 115.54, 108.02, 107.65, 105.72, 102.05, 100.92, 97.99, 97.82, 66.64, 59.54, 56.05, 54.40,
52.50,45.91,27.09,26.22. HR-MS (ESL m/z): C23Ha6N305* [M+H]*, 1844 : 392.1969; SZilifE: 392.1970.
SEHB 10 3-(4-(2-(4,6,62,7,9,10- N -SH-MEIBE[1,2-a W8 [4,3,2-de] EEMK-8-3) Z.2) R RIF O
#)-1,1-—FER LE%WI1-10)
|

H H
NHBoc N. _N N N
NHBoc [o] o ~
o . G- Oy (ry
HOJ\“" BB BnOJ\“‘ BB Bnok“" o BB HO N o

whb52 whb54 whb59

(\NH

N
(\N/\ U
P2 I N
whb60 J
HN I-10

BT EJRFRA A 2- (4- C GRUTEHERED 24 kA O 28 (2.0¢,7.77 mmol),
7 DMF (15 mL), #RJERIINA Cs2C05 (7.6 g, 23.3 mmol) FRALYE BnBr (5.32 g, 11.7 mmol), =
BT R. RMERENE, IRBORGE SRR T AL GRS 0-20% FRREER —50F
F) , REIAMMEEY) whbs2 (236g, WFE 87%) , HERE R, "HNMR (800 MHz, VG 1)87.39
—7.30 (m, 5H), 5.11 (s, 2H), 4.36 (s, 1H), 3.36 (s, 1H), 2.24 (d, J = 6.7 Hz, 2H), 2.00 — 1.96 (m, 2H), 1.79 —
1.72 (m, 3H), 1.43 (s, 9H), 1.14 — 1.04 (m, 4H). HR-MS (ESI, m/z): C2oH:oNOsNa* [M+Na]* i1 5(%:
370.1989; SI{E: 370.1989 (M+Na) .

AP 2: ¥ E—P whb52 (0.16 g, 0.46 mmol) ¥ 54t (3mL), MA=HLE (1.5mL),
Hi N 3 N o SRR, FRAYIE T THE (SmL) , S5 RUIMAN EsN (1mL) 1= g
HBES (54 mg, 0.5 mmol). RN RIEZIR NI RNEHGE, BRIEH, EAETAIL

GREIFINE 0-20% WEER &AWL, F3 BAEY whbs4 (0.78 g,83%), HEFE . 'HNMR
(800 MHz, /TAXEAT) & 7.38 — 7.30 (m, SH), 5.11 (s, 2H), 3.60 — 3.55 (m, 1H), 2.88 (s, 6H), 2.26 (d, ] = 6.7
Hz, 2H), 2.04 — 1.99 (m, 2H), 1.80 — 1.76 (m, 3H), 1.17 — 1.09 (m, 4H). *C NMR (151 MHz, TACEAS)
8172.80, 157.86, 136.07, 128.59, 128.23, 128.19, 66.12, 49.49, 41.47, 36.19, 34.23, 33.69, 31.76. HR-MS
(ESL, m/z): CisHo7NoOs* [M+H]*, THHEAE: 319.2016; SLHllfE: 319.2201,

B8 3: % whb54 (078 g, 2.45 mmol) T THF (20 mL) , &S (Ar) £ FRRZE-10 °C.
SJEIMA DABAL-H (14.7 mL, 1M). #R/5RNAA R 0 °C NAREEGHE 5 /N [SON ARG, FIEH
AT (SmL) ¥R, BREBFE, BB GRRA8E 0-20%F B S k) 4
F) whb39 (0.50g, W& 95%), H@[EE. THNMR (600 MHz, FAEA)64.27 (d,1=7.7Hz, 1H),3.65
(t,J = 6.7 Hz, 2H), 3.59-3.52 (m, 1H), 2.88 (s, 6H), 2.00 (d, ] = 10.6 Hz, 2H), 1.81 — 1.75 (m, 2H), 1.49 — 1.46
(m , 2H), 1.40-1.34 (m, 1H), 1.15 — 1.01 (m, 4H). HR-MS (ESI, m/z): C11H2N>Os* [M+H]*, 5 (H:
215.1754; SEME: 2151983,

B 4. ¥ whb59 (0.65 g, 3.04 mmol) F1 CBry (1.5 g, 4.56 mmol) T “&H 4 (15mL) +,
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PKAE A E SR, JON PPhs (12g,4.56 mmol), #RAEHEZEREME: 4 /M. JEERRET, HRARW
TR Z A4l QRIS 0-3% FER &), 13 whb60 (0.25¢,38%), HEEAK. 'THNMR
(800 MHz, /TACEA) §4.16 — 4.00 (m, 1H), 3.61 —3.57 (m, 1H), 3.43 (t, ] = 7.0 Hz, 1H), 2.88 (s, 6H), 2.03
(d,J =100, Hz, 2H), 1.80 — 1.74 (m, 4H), 1.47-1.43 (m, 1H), 1.14 — 1.03 (m, 4H). HR-MS (ESI, m/z):
CiiH2BrN,O* [M+H]*, #8AE: 277.0910; SZlIfE: 277.0924 F1279.0925.

B S LR RIARISES] 1 BT 2, DL whb60 RIERL (A BHMTREMRN, HISERLED
I-10 (0.18¢,95%) , KEAMEAK. 'HNMR (800 MHz, T ACEA7)67.93 (s, 1H), 7.07 (t,J=7.8 Hz, 1H),
6.79 (d,J = 8.1 Hz, 1H), 6.72 (t, ] = 1.7 Hz, 1H), 6.33 (d, J = 7.6 Hz, 1H), 4.12 (d, J = 7.6 Hz, 1H), 3.79 (d, J
=11.7, 2.7 Hz, 1H), 3.61 — 3.56 (m, 1H), 3.21 (s, 1H), 3.07 (d, J = 10.2 Hz, 2H), 2.97 (dd, J = 15.2, 3.7 Hz,
1H), 2.93 (t, J = 11.8 Hz, 1H), 2.88 (s, 6H), 2.84 — 2.78 (m, 1H), 2.43 (t, = 7.9 Hz, 2H), 2.32 (t, ] = 10.9 Hz,
1H), 2.09 (t, ] = 10.8 Hz, 1H), 2.04 — 1.99 (m, 2H), 1.81 — 1.75 (m, 2H), 1.49 — 1.46 (m, 2H), 1.29 — 1.24 (m,
1H), 1.14 — 1.04 (m, 3H). '3C NMR (201 MHz, jifCE17) 8157.97, 142.19, 134.40, 123.92, 118.14, 115.13,
109.19, 102.14, 98.90, 65.92, 60.19, 56.70, 56.18, 53.11, 49.93, 46.26, 40.99, 36.22, 35.70, 34.05, 33.80, 32.14,
27.70,15.34. HR-MS (ESI, m/z): CoaH36NsO* [M+H]*, i+ 514 : 410.2914, SZHE: 410.2914.

&Y 1-10 FF 2

FHESHTHA: FEH CHIRALPAKIG CRZEBS) , HARL046cm (B x15em (H) (5
um RARIERD 5 B HEYZIEI 28 =80/20/0.1 (VIVIV), HiiE: 1.0 mL/min; #K: UV 210
nm; #&AE: 25°C; HPLC {X#%: Shimadzu LC-2010 BJ. peakl(FI%) tr = 3.113 min; peak2 (J5UI%): tr =
4.622 min.

Ff & A FEH CHIRALPAKIG CREERD , MR 25cm (A x25em (&) (10
um RARIERED 5 WA BER/ZBE/ 28 = 80/20/0.1 (VIVIV), iE: 1.0 mL/min; #K: UV 210
nm; J&F: 25°C; HPLC 1¢#%: Shimadzu LC-2010 BJ. peak1(FTUI%) tr = 3.113 min; peak2 (J5UI%): tr =
4.622 min.

PR WIREIL G110 (120g) , (-)-1-10 YRTIE(peakl), tx=3.057 min, 55 0.566g, >
99% ee, HEN[alp® = -56.67°(c = 0.1, CHCls); (+)-I-10 ¥ )5 1§ (peak2), tr =4.512 min, 1530599 g, >
99% ee, IEG[alp? = +50.33° (¢ = 0.1, CHCls).

A B pNs-(+)-1-10 H B EHF MR,

o oA
N‘n’N\ ~ Q I
/\‘.~U o] |/\N :
7 %NJ)
N
/
Qf) Oz s’?
HN GI-10 Og\o PNs-(+)-1-10

B ¥ (+) 110 (23 mg, 0.056mmol) T DMF 3 mL), AF KKK T EES (13 mg,
0.116 mmol) FNXTAFEAER S (14 mg, 0.063 mmol), S MRAEE IR TP —/ M. RSEEHE,
AIK, RIEH SR BRI =R, SFANURFRYT . W45 B Y H PR EE R 2 i 4l fl
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(RN 0-10% F B —EH 5 BRI E AR pNs-(+)-1-10 (20mg, 723 60%). 'H NMR (800
MHz, CDCls) § 8.27 — 8.23 (m, 2H), 8.05 — 8.01 (m, 2H), 7.32 (d, J = 8.2 Hz, 1H), 7.22 (t, J = 8.0 Hz, 1H),
7.01 (d, J = 1.9 Hz, 1H), 6.50 (d, J = 7.9 Hz, 1H), 4.10 (d, J = 7.6 Hz, 1H), 3.71-3.68 (m, 1H), 3.60-3.55 (m,
1H), 3.16-3.12 (m, 1H), 3.07-3.04 (m, 2 H), 2.90-2.88 (m, 7H), 2.69-2.65 (m, 1H), 2.44-2.40 (m, 2H), 2.28-
2.25 (m, 1H), 2.11 — 1.96 (m, 3H), 1.78-1.75 (m, 2H), 1.47-1.42 (m, 2H), 1.33-1.27 (m, 1H), 1.13 — 1.03 (m,
4H). HR-MS (ESL, m/z): CzoH3oNsOsS*M+H]*, T15HAH: 595.2697; SCllfE: 5952663, FEYG{E [alp® =
+47.67°(c = 0.1, CDCls).

03 pNs-(+)-1-10 FraBb& Yo A il &

IR IS IR R FREL 10 mg A6 &Y pNs-(+)-1-10 P F 1 mL & A5+, FEAIIA 10 mL A
k. KSR ELA TR TR KA R, W],

BN X-SERERATH

25, 2 pNs-(0)-1-10 FRKIL AR RE T =/HE R, P1EAR, BRSEN a=9.3154,
b=6.564A, ¢=23.792A, 0=90.15°, B=99.368°, v=90.25° , [mHBANARXIFRALIE Z Jv2; H XLk

s fATHT AN 1 B
N//\N’\_‘ NH N
MQS/N; /L °

‘-
H X-SH 2R W AT ) RAE 25 vl DA E AL &) pNs-(+)-1-10 FIIELA Jo N
H |
O,N\P;N\
W
T AT BLHE S (4)-1-10 46 & 1 # B Ry o HIRIHL, (O)-1-10 46840 H T K

A
\n/ ~
'/\N/\“"O’ (o]
(S)

Q/;

KRB 11: N-(4-(2-(4,6,62,7,9,10- 8. -8H-MEBE[1,2-a]HE 1% [4,3,2-de EM-8-2£) 2.3 R A O )
TUgneng-1- R (La% 11D
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NHBoc H Q
3O O
BnO w ibﬁ‘l Bno)‘]\\“' o jBRZ HO/\\“'

whb52 whb77 whb8g1

|/\NH

H

N.__N

T
(0 T

whb87 /
HN I-11

z

;2 B N

A 1 L whbs2 NJERL, PFRBSZif] 10 B9 2 fJ71%, DDA g -1-F BE S0 B o — R
REEBE, ArHl&E2)HEA whb77 (0.54g,87%), AR, 'HNMR (800 MHz, jiftE 1) 87.39
—7.30 (m, SH), 5.11 (s, 2H), 3.95 (br, 1H), 3.61-3.56 (m, 1H), 3.31 —3.29 (m, 4H), 2.25 (d, ] = 6.8 Hz, 2H),
2.06 —2.00 (m, 2H), 1.91 — 1.87 (m, 4H), 1.65-1.59 (m, 2H), 1.17 - 1.07 (m, 4H).

B 2. FIRSEREF) 10 98 3 0773k, % whb77 #5465 whb8l (0.36 g, 96%), HFE A,
NMR (800 MHz, i fC& 1) 8§ 3.69 (t, T = 6.7 Hz, 2H), 3.63-3.59 (m, 1H), 3.34 — 3.32 (d, J = 6.4 Hz, 4H),
2.06—2.01 (m, 2H), 1.93 — 1.88 (m, 4H), 1.82 — 1.77 (m, 2H), 1.50 — 1.47 (m, 2H), 1.40 — 1.36 (m, 1H), 1.15
— 1.05 (m, 4H). HR-MS (ESL, m/z): C13HasN2Oo* [M+H]* i15E:  241.1911; S2ill{E: 241.1945.

PR 3. iMRSCHER 10 BT84 19077, K E whb81 35460y whb87 (0.34 g, W 76%), H
. 'H NMR (600 MHz, fTAC517) 63.99—3.93 (m, 1H), 3.63 —3.58 (m, 1H), 3.44 (t, ] = 7.0 Hz, 2H),
3.32-3.29 (m, 4H), 2.08 —2.01 (m, 2H), 1.93 — 1.85 (m, 3H), 1.83 — 1.73 (m, 4H), 1.50 — 1.40 (m, 1H), 1.17
— 1.02 (m, 4H). HR-MS (ESI, m/z): C13HxBrN>O* [M+H[*, 58 : 303.1067; sill{E: 303.1073 and
305.1080.

B 4. IR 10 2658 S f57E, B whb87 5EURH AT iR RN, 35| HARe &4 1-
11 (50mg, 50%), &KHAE . 'HNMR (800 MHz, TAC&A1) 8797 (d,J=4.7Hz, 1H),7.07(t,J=7.8
Hz, 1H), 6.79 (d, J = 8.1 Hz, 1H), 6.72 (d, ] = 1.8 Hz, 1H), 6.33 (d, ] = 7.6 Hz, 1H), 3.95 (d, ] = 7.8 Hz, 1H),
3.79 (d, ] = 11.9 Hz, 1H), 3.63 — 3.58 (m, 1H), 3.32 —3.29 (m, 4H), 3.22 (t, ] = 10.24 Hz, 1H), 3.10 — 3.06 (m,
2H), 2.98 (dd, J = 15.3, 3.8 Hz, 1H), 2.94 (d, J = 11.9 Hz, 1H), 2.82 (dd, J = 15.3, 10.9 Hz, 1H), 2.44 (1, ] =
7.9 Hz, 2H), 2.36 — 2.30 (m, 1H), 2.10 (t, J = 10.8 Hz, 1H), 2.05 — 2.01 (m, 2H), 1.92 — 1.85 (m, 3H), 1.80 —
1.75 (m, 2H), 1.51 — 1.44 (m, 2H), 1.29 — 1.24 (m, 1H), 1.13 — 1.05 (m, 4H). '3C NMR (201 MHz, Tt&
1)) 5156.13,141.91, 134.14,123.77, 117.87, 114.85, 114.83, 109.04, 101.83, 98.74,98.72, 59.86, 56.45, 55.87,
52.82,49.30,45.97,45.29,35.45,33.93, 33.52, 31.91,27.42, 25.37. HR-MS (ESI, m/z): C26H3sNsO* [M+H]*,
THEAE: 436.3071; SEMME: 436.3072.

SEHEB] 12: N-(4-(2-(4,6,62,7,9,10- N5 -8H-HEBRE[1,2-a L% [4,3,2-de [FERHK-8-Z5) Z.38) R 3 O3)
mRnE-1-FBERR (L& 1-12)
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NHB H O H O
L0 5 O SRt
Et0” B Eto)j\““ ° PE2 o\ ©

whb80 whb86
(\NH
E%f Oy
H N/\\“A
N\n/"o Hn— A ,L/\
PHW3 g\ 0 B4
whb89 HN )/ L12

R PEHRSCHE 10 AU 2 0771, DACHRAE-1-F B S0 o — R R AR IS, T 445 2
fR )& whb80, HEfEA. 'HNMR (800 MHz, ARG T) §4.28 —4.17 (m, 1H), 4.12 (q, ] = 7.1 Hz, 2H),
3.62 —3.56 (m, 1H), 3.31 —3.27 (m, 4H), 2.19 (d, J = 7.0 Hz, 2H), 2.02 (m, 2H), 1.80 — 1.77 (m, 2H), 1.59 —
1.57 (m, 2H), 1.56 — 1.53 (m, 4H), 1.25 (t, ] = 7.1 Hz, 3H), 1.15 — 1.08 (m, 4H). HR-MS (ESI, m/z):
Ci16H20No05* [M+HT IFHAE: 297. 2173; sLME: 297.2373.

IR 2. {HHRSEHER 11 B 3 KJ59%, K whbs0 4k 4 whb86, A, 'H NMR (800 MHz,
STAREAT) 6 4.27 (s, 1H), 3.69 (t, J = 6.6 Hz, 2H), 3.59 (s, 1H), 3.31 — 3.27 (m, 4H), 2.02 (dd, J = 7.0, 3.7 Hz,
2H), 1.81 — 1.75 (m, 2H), 1.59-1.53 (m, 6H), 1.48 (q, J = 6.7 Hz, 2H), 1.40 — 1.36 (m, 1H), 1.12 — 1.04 (m,
4H). HR-MS (ESI, m/z): C1sHNoOx* [M+HT*, tHE{H: 2552067, SLMME: 255.2057.

A3 PIRRSLH) 10 20T 4 170, F PAA whb86 Fih oy whb89 (L3 80%), A [E 4.
IH NMR (600 MHz, TAREAT) 8 4.25 (s, 1H), 3.59 (s, 1H), 3.44 (t, ] = 7.0 Hz, 2H), 3.32 — 3.27 (m, 4H),
2.04-2.02 (m, 2H), 1.78 — 1.75 (m, 4H), 1.62 — 1.50 (m, 5H), 1.48 — 1.43 (m, 1H), 1.17 — 1.00 (m, 4H). HR-
MS (ESL, m/z): C14Ha6BrN-O* [M+H]* TF5HAE: 317.1223; SM{E: 317.1260 1 319.1141,

B 4. PRSI 10 2658 S 7R, B whb89 5 EURH AT iR RN, 135 H AR L& 1-
12 (62 mg, 98%), AME. 'HNMR (800 MHz, 7fC& A7) 8 7.91 (s, 1H), 7.07 (t, J = 7.8 Hz, 1H), 6.80
(d,J =8.1 Hz, 1H), 6.72 (t, J = 1.8 Hz, 1H), 6.33 (d, ] = 7.6 Hz, 1H), 4.20 (d, ] = 7.5 Hz, 1H), 3.79 (d, T = 11.9
Hz, 1H), 3.61 — 3.57 (m, 1H), 3.29 (t, J = 5.5 Hz, 4H), 3.22 (s, 1H), 3.07 (d, J = 10.9 Hz, 2H), 2.98 (dd, J =
15.2,3.8 Hz, 1H), 2.94 (d, J = 12.0 Hz, 1H), 2.82 (dd, J = 15.3, 11.0 Hz, 1H), 2.44 (t, ] = 8.0 Hz, 2H), 2.33 (1,
J=11.6 Hz, 1H), 2.09 (t, J = 10.8 Hz, 1H), 2.04 — 1.99 (m, 2H), 1.79 (d, J = 12.3 Hz, 2H), 1.61 — 1.54 (m,
5H), 1.49 — 1.46 (m, 2H), 1.29 — 1.23 (m, 1H), 1.14 - 1.03 (m, 4H). 1*C NMR (201 MHz, AU 17)§156.97,
141.98,134.13,123.79, 117.86, 114.77, 109.13, 101.78, 98.74, 65.67, 59.95, 56.46, 55.91, 52.87, 49.61, 49.50,
46.01, 44.66, 40.82, 35.49, 33.77, 33.60, 31.90, 27.43, 25.39, 24.25. HR-MS (ESI, m/z): CHiNsO*
[M+H]*, THHEAE: 450.3227, SCfE: 450.3227.

SEHEB 13: N-(4-(2-(4,6,62,7,9,10- 75 & -SH-MEBE[1,2-a 1R [4,3,2-de MK -8- 1) 2.3 ) R RIF O K )-
TH-5|W-2-F R (e 1-13)
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|
HO
LR T O O
HCI
Eto)j\“" B EtOJ\ $E2  po T\ °

b2
whb108 whb149

N
w3
N N HB4 %J)
whb150 N )/ 113

B BRI ING 2- (CFERRNIASE) ZBFEE (0.19g,1.02mmol) 5T VIS MR
(5mL), #JFIMAN HATU (0.505 g,1.33 mmol), DIPEA (1 mL) Fl 1H-M|WE-2-3820% (0.214 ¢,1.33
mmol), IR RIEF NS . WEABRIET, IRARVIREBA 204l (BRI 8 40-50% 2
% BRI AR, #3914 whb108 (0.30 g,90%), HfE 4. "HNMR (800 MHz, fiAtE 1) 59.41
(d,J = 62.1 Hz, 1H), 7.64 (d, J = 8.0 Hz, 1H), 7.43 (d, ] = 8.2 Hz, 1H), 7.28 (d, ] = 8.3 Hz, 1H), 7.13 (t, ] =

7.4 Hz, 1H), 6.85 (d, ] = 4.9 Hz, 1H), 6.16 (d, J = 33.4 Hz, 1H), 4.14 (g, J = 7.1 Hz, 2H), 3.98 — 3.93 (m, 1H),
2.24(dd,J =13.8,7.0 Hz, 2H), 2.12 (d, ] = 13.4 Hz, 2H), 1.86 (d, ] = 13.4 Hz, 2H), 1.83 — 1.79 (m, 1H), 1.31
(q,J=12.8Hz, 2H), 1.26 (t,] = 7.2 Hz, 3H), 1.21 = 1.17 (g, J = 12.8 Hz, 2H). HR-MS (ESI, m/z): C19H2sN»05*
[M+HJ*, iH5{f: 329.1860; Sllff: 329.1795.

2. PIRRSCESY 10 PPR 3 RATIA T VE, K AR whbl108 34543 2] (A& whb149 (80 mg,
47%), AR, THNMR (800 MHz, ARG §9.23 (s, 1H), 7.64 (d, J = 8.0 Hz, 1H), 7.43 (d,J] = 8.3
Hz, 1H), 7.28 (t, ] = 8.2 Hz, 1H), 7.14 (t, ] = 7.8 Hz, 1H), 6.82 — 6.79 (m, 1H), 3.97 —=3.93 (m, 1H), 3.72 (t, ]
= 6.6 Hz, 2H), 2.15 — 2.10 (m, 2H), 1.89 — 1.83 (m, 2H), 1.54 — 1.51 (m, 2H), 1.49 — 1.43 (m, 1H), 1.31 - 1.23
(m, 2H), 1.18 — 1.13 (m, 2H). HR-MS (ESI, m/z): Ci7H2sN,Oo+ [M+H]*, THEAE: 287.1754; ST
287.1752.

AP 3 RS 10 PB4 (75735, ¥ B B4R whb149 #4691 A4 whb150(0.11 g, 45%),
HEE AR, HNMR (800 MHz, JiACED7) §9.31 (s, 1H), 7.64 (d, ] = 8.0 Hz, 1H), 7.43 (d, ] = 8.4 Hz, 1H),
7.31-7.27 (m, 1H), 7.13 (t, ] = 7.12 Hz, 1H), 6.84 (d, ] = 2.2 Hz, 1H), 6.10 (d, ] = 8.2 Hz, 1H), 3.97 — 3.91
(m, 1H), 3.46 (t, ] = 7.0 Hz, 2H), 2.13 (d, J = 13.4 Hz, 2H), 1.88 — 1.83 (m, 2H), 1.81 (q, ] = 6.9 Hz, 2H), 1.55
—1.51 (m, 1H), 1.33 - 1.29 (m, 2H), 1.16 — 1.11 (m, 2H). HR-MS (ESI, m/z): C;7H»BrN>O* [M+H]*, i
fH: 349.0910; SE{E: 349.0901 F1351.0884.

B 4. PRBSZHE] 10 S9E 5 775, K whbl50 58 (A) 3T Rp, B &% 113

(33 mg, W% 30%), AEEA. 'HNMR (800 MHz, AL L) §9.16 (s, 1H), 7.83 (s, 1H), 7.64 (dd, J
=8.0, 1.1 Hz, 1H), 7.43 (dd, J = 8.3, 1.1 Hz, 1H), 7.28 (dd, J =8.2, 7.0 Hz, 1H), 7.14 (dd, ] = 8.0, 7.0 Hz, 1H),
7.08 (t,J = 7.8 Hz, 1H), 6.82 — 6.79 (m, 2H), 6.73 (d, ] = 1.9 Hz, 1H), 6.34 (d, J = 7.6 Hz, 1H), 5.95 (d,J =
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8.2 Hz, 1H), 3.97 — 3.93 (m, 1H), 3.82 — 3.78 (m, 1H), 3.21 (s, 1H), 3.08 (d, J = 10.8 Hz, 2H), 2.98 (dd, ] =
15.2,3.8 Hz, 1H), 2.94 (t, ] = 11.8 Hz, 1H), 2.83 (dd, J = 15.2, 11.1 Hz, 1H), 2.46 (t, ] = 7.9 Hz, 2H), 2.35 —
2.30 (m, 1H), 2.16 — 2.06 (m, 3H), 1.87 (d, J = 11.96 Hz, 2H), 1.52 — 1.50 (m, 2H), 1.36 — 1.32 (m, 1H), 1.29
—1.24 (m, 2H), 1.20 — 1.14 (m, 2H). 3C NMR (201 MHz, Jif8—FE#) 5 160.22, 141.98, 136.35, 134.02,
132.02, 127.10, 123.11, 122.97, 121.39, 119.61, 117.86, 115.54, 112.26, 107.69, 102.46, 102.05, 98.00, 59.62,
56.07,55.75,52.55,48.21,45.92, 34.90, 33.46, 32.35,31.74,27.12. HR-MS (ESI, m/z): C30H3sNsO* [M+H]*,
PHEAE: 482.2014; Sillfl: 482.2918.

SEHEB] 14: N-(4-(2-(4,6,62,7,9,10- 3 -SH-MEBR[1,2-a]WEHE [4,3,2-de | FEREK-8-5E) 2.3 R I T )
EHEBE (&% 1-14)

CI\”/© H H
o O,NHBOC S o ON (:r N

EtoJ\“" P2 3] Eto)j\“" °© BB HO °©

whb104 whb156
- : O

N /\/O,\\N
o}
H / (\N

ON HN—' (A) N
o 2 2 y

whb158 HN 1-14

B3 .
‘ Br O\

B D2 T IR R A SR ) R SO IERE, D RSEHaf) 10 DI 2 190715,
DL P I G0 5 e — P B U PR 07, AR 2P Rl whb104 (0.20 g, 0% 69%), FEa[E . 'THNMR
(800 MHz, /TACH7) 87.74 (d, ] =7.6 Hz, 2H), 7.49 (t, ] = 7.4 Hz, 1H), 7.42 (t, ] = 7.5 Hz, 2H), 5.95 — 5.91
(br, 1H), 4.14 (q, J = 7.1 Hz, 2H), 3.96 — 3.91 (m, 1H), 2.23 (dd, J = 13.9, 7.0 Hz, 2H), 2.11 (d, J = 12.2 Hz,
2H), 1.85 (d, J = 13.3 Hz, 2H), 1.82 — 1.77 (m, 1H), 1.30 — 1.23 (m, 5H), 1.21 — 1.16 (m, 2H). HR-MS (ESI,
m/z): C17H2aNOs* [M+H]*, HEAY: 290.1751; SZi{l: 290.1748 F1 312.1526 (M+23Na).

AR 2. iR 10 BER 3 R TIR TV, KA whb104 148 JE A5 3] (A whb156 (0.11 g,
WF 65%), HEEMA, "HNMR (800 MHz, TAEAN) 8 7.77 —7.73 (m, 2H), 7.51 — 7.46 (m, 1H), 7.45 -
7.40 (m, 2H), 5.89 (d, J = 8.1 Hz, 1H), 3.96 —3.91 (m, 1H), 3.71 (t, ] = 6.8 Hz, 2H), 2.14 — 2.09 (m, 2H), 1.87
—1.83 (m, 2H), 1.53 — 1.50 (m, 2H), 1.47 — 1.42 (m, 1H), 1.28 — 1.20 (m, 2H), 1.18 — 1.11 (m, 2H). HR-MS
(BSL m/z): CisHnNOo* [M+HIFITHEAE: 248.1645; SLll{E: 248.1772.

PR 3 (T R SEHEM 10 P58 4 1715, B [R14A whb156 F 0 N IRAH) whb158(78 mg, 57%),
HEE . THNMR (800 MHz, jRACE7) 6 7.76 — 7.73 (m, 2H), 7.51 — 7.47 (m, 1H), 7.43 (dd, 1= 8.3, 7.1
Hz, 2H), 5.89 (d, J = 8.1 Hz, 1H), 3.97 —3.90 (m, 1H), 3.46 (t, ] = 7.0 Hz, 2H), 2.13 (d, ] = 13.2 Hz, 2H), 1.87
—1.82 (m, 2H), 1.81 — 1.79 (m, 2H), 1.54 — 1.48 (m, 1H), 1.27 — 1.22 (m, 2H), 1.16 — 1.11 (m, 2H). HR-MS
(ESI, m/z): CisHxuBrNO* [M+H[*iHEAE: 310.0801; SZfllfE: 310.0792 1 312.0772.

A 4. PRSI 10 BIE 5 17, K whb158 SRR (A) M TR s, 2 AR L&Y
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I-14 (30 mg, W 32%), FHA[E{K. HNMR (800 MHz, A1) 8 7.84 (s, 1H), 7.76 — 7.73 (m, 2H),
7.52-7.46 (m, 1H), 7.43 (dd, J = 8.3, 7.1 Hz, 2H), 7.08 (t, ] = 7.8 Hz, 1H), 6.80 (d, ] = 8.1 Hz, 1H), 6.73 (d,
J=19Hz, 1H), 6.34 (d, ] = 7.5 Hz, 1H), 5.89 (d, J = 8.1 Hz, 1H), 3.97 —3.92 (m, 1H), 3.81 (d, ] = 11.7 Hz,
1H), 3.25—-3.21 (m, 1H), 3.08 (d, J = 10.9 Hz, 2H), 2.99 —2.93 (m, 2H), 2.83 (dd, ] = 15.3, 11.0 Hz, 1H), 2.48
—2.44 (s, 2H), 2.36 —2.32 (m, 1H), 2.12 (dd, J = 12.1, 3.8 Hz, 3H), 1.85 (d, ] = 12.8 Hz, 2H), 1.53 — 1.50 (m,
2H), 1.37 - 1.30 (m, 1H), 1.26 — 1.13 (m, 4H). 13C NMR (201 MHz, /At — F IEH) § 165.87, 142.44, 135.36,
134.48, 131.38, 128.59, 127.71, 123.43, 118.32, 116.02, 108.13, 102.53, 98.47, 56.51, 56.20, 53.01, 49.04,
46.36,40.91,35.37,33.88,32.65,32.23,27.58. HR-MS (ESI, m/z): C2sH3sN4O* [M+H[* i1 548 : 443.2805;
S 443.2807,

SEHEB 15: N-(4-(2-(4,6,62,7,9,10- 755 -SH-MEBE [ 1,2-a WM& [4,3,2-de Emik-8-3E) 2.3 3R L2k 3k

BBEER (e 1-15)
NHBoc N /© N /©
507 I JogQeuygy -
Et0” BB o7 N BB HO

whb105 whb155

NH 0
RS o

whb15¢ )
HN I-15

B D2 T R E A R O 2R 2B N IRk, RS 10 BIR 2 107k,
DL 2L S0 B e — PP Bl BE TR S0, A5 3 (A% whb105 (0.30g, W% 89%), H & K. 'TH NMR
(800 MHz, /TAREA) & 7.88 (d, J = 7.7 Hz, 2H), 7.57 (1, ] = 7.4 Hz, 1H), 7.51 (t, J= 7.6 Hz, 2H), 4.51 (br,

1H), 4.09 (q, J = 7.1 Hz, 2H), 3.1 — 3.07 (m, 1H), 2.14 (dd, J = 14.4, 6.9 Hz, 2H), 1.83 (d, J = 13.3 Hz, 2H),
1.72 (d, J = 13.6 Hz, 2H), 1.69 — 1.65 (m, 1H), 1.23 (t, ] = 7.1 Hz, 3H), 1.20 — 1.15 (m, 2H), 1.00 — 0.96 (m,
2H). HR-MS (ESL, m/z): [C16H2sNO4S+Na]* [M+Nal*, T8 (4. 348.1240; SZill{g: 348.1245.

2. IR 10 APPR 3 TR, # (AR whb105 B JE ] HRE whb155 (0.22 g,
87%), AMEER. HNMR (800 MHz, jiACEAT) & 7.90 — 7.86 (m, 2H), 7.59 — 7.55 (m, 1H), 7.51 (dd, J
=8.4,7.1 Hz, 2H), 4.34 (s, NH, 1H), 3.64 (t, ] = 6.6 Hz, 2H), 3.11 — 3.06 (m, 1H), 1.86 — 1.82 (m, 2H), 1.72
(d, T = 13.2 Hz, 2H), 1.42 (q, J = 6.7 Hz, 2H), 1.36 — 1.28 (m, 1H), 1.16 — 1.11 (m, 2H), 0.96 — 0.90 (m, 2H).
HR-MS (ESI, m/z): C1aH»NOsS * [M+H]*, i 5HAH: 284.1315; SLilif: 284.1332,

3 (7 IR S 10 B8 4 (4 7575, KB (B4 whb 155 40 iR whb159€0.10 g, 37%),
HEfA. THNMR (800 MHz, fACEAT) § 7.90 — 7.86 (m, 2H), 7.59 — 7.55 (m, 1H), 7.53 — 7.49 (m, 2H),
4.38 (br, 1H), 3.38 (t, ] = 7.0 Hz, 2H), 3.12 — 3.07 (m, 1H), 1.88 — 1.82 (m, 2H), 1.74 — 1.68 (m, 4H), 1.43 —
1.35 (m, 1H), 1.19 — 1.12 (m, 2H), 0.96 — 0.86 (m, 2H). HR-MS (ESI, m/z): C1sH»BrNO,S* [M+H]*, %5
{H: 346.0471; SE{: 346.0457 1 348.0435.

31



WO 2022/161493 PCT/CN2022/075094

B 4. PRSI 10 BI85 197, K whb159 SRR (A) #E TRk B, B AR E
I-15 (40mg, 98%), ¥REE[E A, "HNMR (800 MHz, TANE M) S§7.90—-7.86 (m, 2H), 7.83 (s, 1H), 7.59
—7.55 (m, 1H), 7.51 (dd, J = 8.3, 7.1 Hz, 2H), 7.07 (t, ] = 7.8 Hz, 1H), 6.80 (d, J = 8.1 Hz, 1H), 6.72 (s, 1H),
6.32 (d, J = 7.6 Hz, 1H), 4.28 (d, ] = 7.6 Hz, 1H), 3.80 — 3.77 (s, 1H), 3.23 — 3.16 (m, 1H), 3.12 — 3.08 (m,
1H), 3.06 — 3.01 (m, 2H), 2.97 (d, J = 15.0 Hz, 1H), 2.80 (dd, J = 15.3, 10.6 Hz, 1H), 2.43-2.36 (s, 2H), 2.31
(s, 1H), 2.08-2.04 (s, 1H), 1.84 (d, J = 12.8 Hz, 3H), 1.73 (d, J = 13.4 Hz, 2H), 1.45-1.39 (m, 2H), 1.23-1.19
(m, 1H), 1.17 — 1.09 (m, 2H), 0.99 — 0.92 (m, 2H). 3C NMR (201 MHz, /RAC5 1) 8142.12, 141.61, 141.59,
134.37, 132.46, 129.10, 126.89, 123.98, 118.12, 115.15, 109.17, 102.19, 99.00, 60.04, 56.50, 56.09, 53.20,
52.98, 46.17, 40.89, 35.08, 33.88, 33.48, 31.90, 27.65. HR-MS (ESL m/z): Ca7H3sN40S* [M+H]*, i1 5 1% -
479.2475; S 479.2487,

SR 16: 3-(4-((4,6,62,7,9,10- 755 -8H-HEBE[1,2-a]HEHE [4,3,2-de WM -8-28) F 28) )R R ©3)-1,1-
ZHER (L&Y I1-16)

H |
NHBoc OZN\©\ O,NHBOC 02N\©\ NTN\
HO U O O 0
S g3 O,/S\\o W PH2 O”S\\O \‘

whb132 whb133
K\NH
N
(\N/”"Q 0
HN / @A) N HJ\N/
SE3 |

- s

BT 4- (BRE) RAFCE) HEFRRTE (023 ¢, 1 mmoD ¥ T DMF (5 mL)H!, 4
FARUOMAN =20 (1 mL) A1 4-REEEZEREBEA (0.27 g, 1.2 mmol), AR RAE S\ TSR &
JSLEE SR » W TR AR, TR AR AT JE AT AL QBT 2 0-10% FR I — SR b ), 1330 h A ¢4 whb132

(0.12 g,29%), AR A, H NMR (800 MHz, X&) & 8.43 — 8.38 (m, 2H), 8.12 — 8.08 (m, 2H),
3.93 (d, J = 6.5 Hz, 2H), 3.42 — 3.29 (m, 1H), 2.06 — 2.00 (m, 2H), 1.78 - 1.76 (m, 2H), 1.70 — 1.65 (m, 1H),
1.43 (s, 9H), 1.17 — 1.07 (m, 4H). HR-MS (ESL m/z): C1gH26N>O;SNa* [M+Nal*, 8 {8: 437.1358; 5
ME: 437.1323.

AR 2. ¥R £ whb132 (0.12 g, 0.29 mmol) ¥4 T — & e (3mL) 1, IMA=F L (1.5 mL),
TR TRRE 3 AN o SRR, WEARAE, TRARYIVE T IUEIRR (SmL), ARSEIMA=2HE (2mL)
SIS (37 mg, 0.35 mmol), SMAARIEZR PSR RNERS, RS, R
PIREIRAE BTG GRS 10-20% M — S ), A2 R4k whb133 (30 mg, 27%), A
[E4K. 'H NMR (800 MHz, A8 H ) & 8.48 — 8.43 (m, 2H), 8.21 — 8.17 (m, 2H), 5.86 (d, J = 7.8 Hz,
1H), 3.98 (d, ] = 6.4 Hz, 2H), 3.29 — 3.25 (m, 1H), 2.73 (s, 6H), 1.76 — 1.71 (m, 2H), 1.66 — 1.60 (m, 2H), 1.57
—1.51 (m, 1H), 1.17 = 1.12 (m, 2H), 0.97 — 0.92 (m, 2H)», HR-MS (ESI, m/z): CisH24N306S* [M+H]*, it
HAH: 386.1380; SLME: 386.1391.
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B 3. FESEM A JER (A) (50 mg, 0.23 mmol), A& whb133 (30 mg, 0.078 mmol)
A K,COs (127 mg, 0.92 mmol) JRAFIMAIEFPUEREE (3 mL) A HI (1 mL). KN RLE
60 °C INFAEHE 16 /N0 RSZEHRG, WEWRAE, BRI ZIT 4t QR & 0-10% H B
ZEFRD, BEMEY 116 (12mg, 13%), KAGE A . "HNMR (800 MHz, TARSE)57.92 (s, 1H),
7.06 (t,J = 7.8 Hz, 1H), 6.79 (d, J = 8.1 Hz, 1H), 6.71 (d, ] = 1.8 Hz, 1H), 6.32 (d, ] = 7.6 Hz, 1H), 4.14 (d, ]
=7.6 Hz, 1H), 3.76 (d, J = 11.8 Hz, 1H), 3.63 — 3.58 (m, 1H), 3.26 — 3.21 (m, 1H), 3.03 — 2.94 (m, 3H), 2.88
(s, 6H), 2.80 (dd, J = 15.3, 10.9 Hz, 1H), 2.34 — 2.30 (m, 1H), 2.24 — 2.21 (m, 2H), 2.11 — 2.07 (m, 1H), 2.07
—2.03 (m, 2H), 1.91 — 1.85 (m, 2H), 1.55 — 1.50 (m, 1H), 1.14 — 1.02 (m, 4H). '3C NMR (201 MHz, 5/t
ST 8 157.94, 142.25, 134.37, 123.81, 118.13, 115.09, 109.13, 102.07, 98.78, 65.01, 60.65, 56.13, 53.38,
50.10, 46.23, 40.93, 36.19, 34.49, 33.83, 30.61, 27.62.HR-MS (ESL, m/z): CosH3NsO* [M+H]*, &1 :
396.2758; SEfE: 396.2755.

SEREB 17: 3-(2-(4,6,62,7,9,10- /N5 -SH-MEEE[ 1,2-a]HE K [4,3,2-de | EERK-8-3) Z,3E)-2- F 3£-6,7,8,9-
PUS-4H-MEREFE1,2-a ] 0E-4-F (4LEH 1-17)

N (o]

HN/ HN/

JERL(A) I-17

PFIRSZHf] 1 B0 2 s, KRR (A) 5 “3-2-8 23)-2-2£-6,7,8,9-TU S -4H-MLBEH[1,2-a]
BENE-4-T”  (cas#63234-80-0, FMIL) AT HE AL, & BEMLEY 1-17, S, H—
& % HPLC Zifk. GRshAHN 20-80% MeOH/H,0) , tr=16min, 1§ 10mg (753 10%) . 'HNMR
(800 MHz, AL —HIIEAL) 8 10.68 (s, 1H), 10.03 (s, 1H), 6.97 — 6.92 (m, 1H), 6.90 (s, 1H), 6.80 (d, J = 8.1
Hz, 1H), 6.33 (d, J = 7.5 Hz, 1H), 4.11 — 4.05 (m, 1H), 3.90 — 3.82 (m, 2H), 3.80 (t, J = 6.2 Hz, 2H), 3.23 —
3.15 (m, 2H), 3.08 (d, J = 15.4 Hz, 2H), 3.00 — 2.95 (m, 1H), 2.93 — 2.84 (m, 2H), 2.79 (t, J = 6.7 Hz, 2H),
275 (dd, T = 15.4, 9.2 Hz, 1H), 2.26 (s, 3H), 2.03 — 1.96 (m, 1H), 1.88 — 1.85 (m, 2H), 1.79 — 1.75 (m, 2H),
1.48 — 1.43 (m, 1H). *C NMR (201 MHz, /8 IEAR) § 161.57, 158.89, 157.56, 139.89, 134.14, 123.03,
117.65, 116.57, 114.91, 105.99, 103.20, 98.97, 54.84, 53.65, 50.49, 43.45, 42.42, 30.65, 26.26, 21.14, 21.12,
20.79, 20.76, 18.35. HR-MS (ESI, m/z): CaH3zoNsO* [M+H]*, 15H1H: 404.2445, SZill{E: 404.2444.

SR 18: 7-(4-(4-F3E-4,6,62,7,9,10-NE -SH-MLBE[1,2-a MR [4,3,2-de | HEIRK-8-32) T 40 ) ik -
2(1H)-M (&P 1-18)
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(\NH (\N,Boc |/\N,Boc (\NH
@3‘3) N N N TFA
BB B2 B2 k]
HN J HN J N J N /
FHA whb163 whb165 d

T
ZT
o

/ 1-18

B BB AR (A) (0.20¢,094mmol), —Z.f% (0.4g,3.76mmol), DMAP (12
mg, 0.094 mmol) M ¥&7 DMF (5mL), #AFMA BocO (0.23 g, 1.03 mmol), FEE FHE: 12 /M.
RILEERG , W IRAT R R, SRRV E At (PR & 0-10% B & k), 53]
FRIE) & whb163 (0.22 g, 75%), KEAMGEM. "H NMR (800 MHz, fRACEAT) 6 7.85 (s, 1H), 7.09 (t, T =
7.8 Hz, 1H), 6.82 (d,J = 8.0 Hz, 1H), 6.75 (d, J = 1.9 Hz, 1H), 6.35 (d, ] = 7.6 Hz, 1H), 431 —4.21 (m, 1H),
4.20 - 4.08 (m, 1H), 3.81 (d,J = 11.9 Hz, 1H), 3.19 - 3.11 (m, 1H), 3.11 — 3.01 (m, 2H), 2.94 — 2.72 (m, 3H),
1.49 (s, 9H). HR-MS (ESI, m/z): CisH2aN;Oo* [M+H]*, 8 AE: 314.1863; SZill{g: 314.1862.

AT 2 FRBSH A I E K whb163 (0.21 g,0.67 mmol) FIEL T EE4H (0.091 g,0.81 mmol) F%
DMF (8mL), #{#E30 28h. MABLUF L (0.19g, 1,34 mmol), Ak&EAE IR THEE 3 /M. RBIEEH
J5 s R ZHIIAK (3mL) KR, F B AT, 1R 2] H 4 whbl65 F&: (0.18 g, 82%),
EOFER, BT F 2. 'HNMR (800 MHz, AR5 A7) 6 7.13 — 7.08 (m, 1H), 6.75 (d, J = 8.1 Hz,
1H), 6.59 (s, 1H), 6.33 (d, ] = 7.6 Hz, 1H), 4.29 — 4.24 (m, 1H), 4.21 — 4.08 (m, 2H), 3.82 — 3.80 (m, 1H), 3.73
(s, 3H), 3.17 - 3.10 (m, 1H), 3.09 — 3.04 (m, 1H), 3.01 (d, J = 15.2 Hz, 1H), 2.80 (t, J = 13.0 Hz, 2H), 1.48 (s,
9H). HR-MS (ESI, m/z): CigHasN305* [M+H]*, TH5H(H: 328.2020; SHHI{E: 328.1990.

AR 3 KerplAlk whbl65 (50 mg) W T & HE 3mL) 1, SIATFA (1mL), =i Mk
L/ DR ZEBRIE RIS, BRI T T 0,

A 4. BUE 3 P TR YIE T UE THE (3 mL), #RJ5 1A DMSO (1.5 mL), K>COs
(0.12 g,0.87 mmol) F=Ltaf 2 A fTid A ] 4& wha70 (49 mg, 0.17 mmol), 60°C FAN#ARTE 16 /M.
TEZEBRIE R, IRARIEERAT ZEAT 4 (PRBANE 0-10% PR — & F 68, HRIHRLEY 118

(30 mg, 45%), HwE O, 'H NMR (800 MHz, j7fCHEE) 6 7.89 (d,J =9.4 Hz, 1H), 7.59 (d, ] = 8.7
Hz, 1H), 7.03 (t, ] = 7.8 Hz, 1H), 6.91 (dd, ] = 8.7, 2.4 Hz, 1H), 6.87 (d, ] = 2.4 Hz, 1H), 6.78 (d, ] = 8.2 Hz,
1H), 6.67 (s, 1H), 6.45 (d, ] = 9.4 Hz, 1H), 6.34 (d, ] = 7.5 Hz, 1H), 4.18 — 4.14 (m, 2H), 3.85 (d, ] = 12.0 Hz,
1H), 3.74 (s, 3H), 3.21 - 3.16 (s, 2H), 3.11 —3.05 (m, 1H), 2.96 (d, J = 15.3 Hz, 1H), 2.87 (t, J = 12.0 Hz, 1H),
2.80—2.76 (m, 1H), 2.63 —2.57 (m, 2H), 2.46 — 2.40 (m, 1H), 2.23 — 2.16 (m, 1H), 1.94 — 1.90 (m, 2H), 1.86
—1.81 (m, 2H). C NMR (201 MHz, JifC515) & 165.14, 161.51, 142.23, 141.00, 140.50, 135.48, 129.14,
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123.76,119.86, 118.39, 117.98, 114.32, 112.78, 108.19, 100.42,99.15, 98.64, 68.23, 60.01, 58.27, 56.31, 53.00,
46.31,32.96,27.67,27.28,23.39. HR-MS (ESL, m/z): C27H3iN4Oo* [M+H]*, THEAH: 443.2442; SEZ{E:
4432445,

B 19: 1,1- = F3E-3-(4-(2-(4-FF3E-4,6,6a,7,9,10- N8 -SH-MLER[1,2-a]HE MG [4,3,2-d e 1K -8-3E)
ZE ) RAACE)R LW 1-19)

> H |
I" N\“/N\
K\N,Boc /\/O /\U o
| Br (\N 3
N
J
N l/
/ N
whb165 / I-19

KA SEhfd] 17 AR 5%, BL whb165 ZeitbR Boc (YR, T5 A& whb60 HEAT fe &40 R
P, 45 B AL A 1-19(50 mg, 79% ) » ¥ B [ 4 o i — 2 ] HPLC 246 (FEhAH 4 20-80% MeOH/H-0),
tr=19.5 min, 73 40 mg. 'H NMR (800 MHz, /{8 %) § 7.08 — 7.04 (m, 1H), 6.83 (d, J = 8.2 Hz, 1H),
6.75 (s, 1H), 6.39 (d, J = 7.6 Hz, 1H), 4.15 (d, J = 14.1 Hz, 1H), 3.73 (s, 3H), 3.73 —3.68 (m, 2H), 3.51 — 3.47
(m, 1H), 3.37 —3.32 (m, 1H), 3.26 — 3.20 (m, 3H), 3.15 — 3.12 (m, 1H), 3.05 (t, ] = 13.32 Hz, 1H), 3.00 (t, ] =
11.9 Hz, 1H), 2.87 (s, 6H), 2.87 — 2.81 (m, 1H), 1.95 — 1.89 (m, 2H), 1.85 — 1.84 (m, 2H), 1.74 — 1.65 (m, 2H),
1.39 — 1.32 (m, 1H), 1.32 — 1.26 (m, 2H), 1.16 — 1.10 (m, 2H). *C NMR (201 MHz, T CH ) § 159.12,
139.54,135.63, 123.24, 120.54, 118.09, 105.75, 101.38, 99.12, 55.68, 55.45, 54.33, 50.96, 49.78, 43.76, 35.04,
34.70, 32.64, 31.54, 31.52, 30.33, 26.24. HR-MS (ESI, m/z): CosH3sNsO* [M+H|* 808 424.3071; <2
ME: 424.3089.

LR 20: (E)-7-((4-(4,6,62,7,9,10- 7558 -SH-MEBE[ 1,2-a]HERE [4,3,2-de]ERK-8-E) -2- T %-1-25)%

F)-3,4- " EEH-2(1H)- B (&4 1-20)

H

o1 o

H
H
NH A0 N __O
Oramenonfpe ooty
whc102 @)

HN—" (a) AN 1-20

B 1 IRSEEG) 1 B 1 RYE, B 7R3 4 A EIR-2(1H)-F AN (E)-1,4- —R-2- T N R
BT RS, #]% R K whel02 (0.82g, 45%), #EEA. 'HNMR (800 MHz, CDCls) § 8.45
(s, IH), 7.05 (d, J = 8.2 Hz, 1H), 6.57 — 6.49 (m, 1H), 6.37 (d, J = 2.5 Hz, 1H), 6.07 (dt, J = 15.2, 7.4 Hz, 1H),
5.97(dt, J=152,5.3 Hz, 1H),4.52 (d, J = 5.4 Hz, 2H), 3.99 (d, J = 7.5 Hz, 2H), 2.90 (t, J = 7.5 Hz, 2H), 2.62
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(t,J=7.5Hz, 2H). HR-MS (ESI, m/z): C13HisBrNO,* [M+H]*, iH5{H: 296.0281; SMIME: 296.0294 F
298.0277.

PR 2. IR 1 PR 2 O, K PIRME A 5 whel02 BHTRREEL RN, REILEY 120
(40mg, 33%), WEAER. HR-MS (ESI, m/z): CasHaoN4Oo* [M+H]*, HE{E: 429.2285; SZlifh:
429.2288.

S 21: (E)-7-((4-(4,6,6a,7,9,10-75 5 -SH-MEEE[ 1,2-a Mk RE[4,3,2-de EmK-8-2E) -2- T #5-1-25)58
H)ERE-2(1H)-B (Jb&% 1-21D

P
BB ‘ B B

H
NH H AG~O N._©O
N
N(\ B P~ O N._O ™
P N F

whc72

4 P2 )
HN (A) HN 1-21

WU L PRSI 1 PTR L E, DL 7R A -2(1H)-BRAI(E)-1,4- —3R-2- T I N JERH A T
Y bR, Il 4% P EA wheT2 (0.25g,14%), B[R, THNMR (600 MHz, CDCl3) §7.74 (d, J=9.4
Hz, 1H), 7.46 (d, J = 8.7 Hz, 1H), 6.88 (d, J = 2.4 Hz, 1H), 6.86 — 6.80 (m, 1H), 6.59 — 6.47 (m, 1H), 6.14 (dt,
J=15.0,7.4 Hz, 1H), 6.01 (dt, J = 15.4, 5.5 Hz, 1H), 4.66 (d, J = 5.3 Hz, 2H), 4.01 (d, J = 7.5 Hz, 2H). HR-
MS (ESI, m/z): CisHisBiNOz* [M+HJ*, THHEAE: 294.0124; SElf{f: 294.0124 #1296.0106.

IR 2 fRRSCHEG 1 BTE 2 BT, B HIEE A 5 wheT2 BTG, BEIEY 121

(50mg, 51%), KEAME K. HNMR (800 MHz, CDCl) § 10.12 (s, 1H), 7.83 (s, 1H), 7.69 (d, J = 9.4

Hz, 1H), 7.45 (d, J = 8.7 Hz, 1H), 7.07 (t, J = 7.8 Hz, 1H), 6.85 — 6.82 (m, 1H), 6.80 (d, J = 8.1 Hz, 1H), 6.72
(d, J = 2.0 Hz, 1H), 6.69 (s, 1H), 6.51 (d, J = 9.4 Hz, 1H), 6.32 (d, J = 7.6 Hz, 1H), 6.03 — 5.98 (m, 1H), 5.95
—5.91 (m, 1H), 4.65 (d, J = 5.6 Hz, 2H), 4.14 — 4.10 (m, 1H), 3.80 (d, J = 11.7 Hz, 1H), 3.22 — 3.20 (m, 1H),
3.14 (t, J = 8.7 Hz, 1H), 3.07 (t, J = 14.4 Hz, 2H), 2.94 (dd, J = 15.1, 3.7 Hz, 2H), 2.83 - 2.77 (m, 1H), 2.40 —
2.36 (m, 1H), 2.12 (t, J = 10.8 Hz, 1H). HR-MS (ESI, m/z): CasHoiN4Oo* [M+H]*, {+HAH: 427.2129; 5
ME: 427.2129.

SEHEB 22: (E)-7-((4-(4-FF3-4,6,62,7,9,10- 55 -SH-MEBE[1,2-a] LR [4,3,2-de Mk -8-2E) -2-T 4%-
1-30)83)-3 - — Sk -2(1H)-B (L& 1-22)

H
H A N._©O
(e g o N T
N N
whc102

TFA/DCM

/ J

N
N whb165 / 122

iR St 18 18 3 (7745, ¥ a4k whbl165 Bk Boc fR4PE:, B 5 a4k whel02 347475
B, 13 B ARG 1-22 (90mg, 30%), FREVEHRE . "THNMR (800 MHz, MeOD) 6 7.09 —7.04
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(m, 2H), 6.82 (d, J = 8.2 Hz, 1H), 6.72 (s, 1H), 6.58 (dd, J = 8.3, 2.5 Hz, 1H), 6.49 (d, J = 2.5 Hz, 1H), 6.36
(d, J = 7.5 Hz, 1H), 6.26 — 6.22 (m, 1H), 5.97 - 5.93 (m, 1H), 4.66 — 4.62 (m, 2H), 4.11 — 4.05 (m, 1H), 3.84
—3.75 (m, 2H), 3.71 (s, 3H), 3.64 — 3.59 (m, 1H), 3.56 — 3.52 (m, 1H), 3.13 — 3.09 (m, 1H), 3.08 — 3.00 (m,
2H), 2.82 (t, J = 8.0 Hz, 3H), 2.77 (dd, J = 15.6, 8.0 Hz, 1H), 2.48 (t, J = 8.0 Hz, 2H). HR-MS (ESI, m/z):
CoHa1N4O* [M+HTY, THEAE: 443.2442; SCl{: 443.2442.

LB 23: (E)-7-((4-(4-FF3-4,6,62,7,9,10- 7S -SH-MEBR[ 1,2-a ]k 8 [4,3,2-de ]EENK-8-3F) -2-T #%-
1-3)8 5 Enk-2(1H) -8 (L& 1-23)

(\N/\/\/O N

H
(\NBoC B NP0 N._O \©/\N/\f°
N
whc72 \©/\j N #

J ]
N 1-23
/" whb165 N

fFRR St 18 A58 3 173, K IAl4A whb165 ik Boc {5473k, F-5 a4k whe72 HEAT hidk
WL, 3 ERMEEY 123 (23 mg, 20%), FREE. '"HNMR (800 MHz, DMSO) § 11.60 (s, 1H),
7.80 (d, J= 9.5 Hz, 1H), 7.56 (d, J = 8.3 Hz, 1H), 6.94 (t, J = 7.8 Hz, 1H), 6.84 — 6.80 (m, 2H), 6.76 — 6.71
(m, 2H), 6.31 (d, J= 9.4 Hz, 1H), 6.22 (d, J = 7.5 Hz, 1H), 5.94 —5.90 (m, 2H), 4.63 (d, J = 5.1 Hz, 2H), 3.72

—3.69 (m, 1H), 3.68 (s, 3H), 3.06 — 3.02 (m, 2H), 2.98 — 2.94 (m, 3H), 2.82 (d, J = 15.2 Hz, 1H), 2.69 — 2.65
(m, 1H), 2.63 — 2.57 (m, 1H), 2.21 — 2.17 (m, 1H), 1.97 — 1.93 (m, 1H). HR-MS (ESI, m/z): C27H20N405*
[M+H]*, HEAE: 441.2285; SZl{E: 441.2286.

SEHER 24: 1-(4-FFK)-4-(4,6,6a,7,9,10- 735 -SH-MEEE[1,2-a] MM [4,3,2-de ]EERK-8-2)-1- T B (LA

Y5 1-24)
|/\NH
F N
F o 'L/\ N
o. in— A
iﬁ%m whc48 B2 i r2e

AT EFSR A IR e 2 @- R FEH (0.5g, 3mmol) FIEIRMI/KAR 3mL), K
PRARAE 80°C MR 2 /Mo BEGHUR, WAl JZK, B DCM A= &N, IR,
B4 whed8 (0.73 g, 98%) Fi#k. HNMR (800 MHz, CDCls) § 8.04 — 7.99 (m, 2H), 7.17 -
7.12 (m, 2H), 3.55 (t, J = 6.3 Hz, 2H), 3.16 (t, J = 6.9 Hz, 2H), 2.31 (p, J = 6.6 Hz, 2H).

R 2. PR 1 PR 2 BT, H AR A 5 whed8 BHTREEGR N, REIEY) 1-24

(0.3g, 57%), HEGEAR, HNMR (800 MHz, CDCls) § 8.03 —7.98 (m, 2H), 7.81 (s, 1H), 6.80 (d, J =
8.1 Hz, 1H), 6.72 (d, J = 1.9 Hz, 1H), 6.32 (d, J = 7.6 Hz, 1H), 3.77 (d, J = 11.7 Hz, 1H), 3.16 - 3.12 (m, 1H),
3.05-3.01 (m, 4H), 2.96 (dd, J = 15.2, 3.7 Hz, 1H), 2.88 —2.78 (m, 2H), 2.49 (t, J = 7.1 Hz, 2H), 2.35 (1, J =
8.0 Hz,1H), 2.11 (t, J = 8.0 Hz, 1H), 2.03 — 2.00 (m, 2H). HR-MS (ESI, m/z): C2sH»sFN;O* [M+H]*, iI8

37



WO 2022/161493 PCT/CN2022/075094

fd: 378.1976; sLll{E: 378.1976.
B 25: 1-(4-FFK)-4-(4,6,6a,7,9,10- NS -SH-MEBE[1,2-aMERE[4,3,2-de ] EEME-8-2E) -1- T B (4b
A% 1-25)

%) Oy

W N
HN I 124 l/ 1-25
HN

% 1-24 (50 mg, 0.13 mmol) T HE (5mL), #RA/5IMA NaBH, (7.6 mg, 0.19 mmol), [
TR RAEZ R NIEEE 2 /N o SOSIEEIRS , II/KVAR KRS IR IR A, e A P DO R 2 i (ke
Fi 72 20-30% H EER) S P k), 58] 1-25 (30 mg, 61%), KAAEA . 'HNMR (600 MHz, CDCls)
§7.82 (s, IH), 7.36 — 7.30 (m, 2H), 7.10 — 7.04 (m, 1H), 7.01 — 6.97 (m, 2H), 6.81 (d, J = 8.1, 1.3 Hz, 1H),
6.73 (d, J = 7.7 Hz, 1H), 6.34 (dd, J = 7.6, 2.4 Hz, 1H), 4.69 (td, J = 8.2, 2.8 Hz, 1H), 3.87 — 3.80 (m, 1H),
3.34-3.30 (m, 1H), 3.23 - 3.19 (m, 1H), 3.08 — 2.91 (m, 3H), 2.83 — 2.79 (m, 1H), 2.54 — 2.50 (m, 2H), 2.48
—2.37 (m, 1H), 2.25 — 2.14 (m, 1H), 2.00 — 1.96 (m, 1H), 1.88 — 1.84 (m, 1H), 1.76 — 1.72 (m, 2H). HR-MS
(ESL m/z): Co3sHosFN:O* [M+HJ*, THEAE: 380.2133; SLilifl: 380.2133.

M 26: 1-(4-FTE)-4-(4-BIHE-4,6,62,7,9,10-75NE -SH-MEBE[1,2-a ML IE [4,3,2-de ] EEMK-8-2E) -1-T
B (k&% 1260

o.
Q
(\N,Boc |/\N
N TFADCM Br F
whc48 N
\ p 3 B2 )
/" whb165 N 126

D RS 18 98 3 BJ59%, Kirh a4k whb165 ik Boc /475, 5 HIafA whed8 HEATHEHE
R, B EAREEY 126 (20mg, 15%), KEARE R, 'THNMR (800 MHz, DMSO) § 8.04 (dd, J = 8.6,
5.5 Hz, 2H), 7.32 (t, J = 8.7 Hz, 2H), 6.93 (t, J = 7.8 Hz, 1H), 6.75 (s, 1H), 6.71 (d, J = 8.1 Hz, 1H), 6.20 (d,
J=17.5Hz, 1H), 3.69 — 3.68 (m, 1H), 3.67 (s, 3H), 3.04 — 3.00 (m, 3H), 2.99 — 2.95 (m, 1H), 2.91 — 2.84 (m,
2H), 2.63 - 2.60 (m, 1H), 2.59 — 2.55 (m, 1H), 2.42 — 2.38 (m, 2H), 2.20 — 2.16 (m, 1H), 2.00 — 1.95 (m, 1H),
1.88 — 1.84 (m, 2H). HR-MS (ESI, m/z): Co4HxFN;O* [M+H]*, iFHAH: 392.2133; SLilfE: 393.2133,

SEHEB 27 1-(4-5RF)-4-(4- B H-4,6,62,7,9,10- K -SH-ILBE[ 1,2-a ]k HE [4,3,2-de ] EEmi-8-2E) -1-T
B (EW 12D
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~y e
s <
N I 126 N vz

/

# 1-26 (63mg, 0.16mmol) ¥ T-HEE (8mL), #AJ5MA NaBHs (9mg, 0.24 mmol), Kk
RAEZM FHPE 2 /DI SO HE, I7K K SR IR Ie4f, AR DO AT B AT 4l (e
A 20-30% PR — & Fke), BE)1-27 (10mg, 16%), K. 'HNMR (800 MHz, CDCls)
87.36 —7.31 (m, 2H), 7.09 (t, J = 7.7 Hz, 1H), 7.00 — 6.97 (m, 2H), 6.73 (d, J = 7.8 Hz, 1H), 6.59 — 6.55 (m,
1H), 6.31 (d, J=7.7 Hz, 1H), 4.70 — 4.67 (m, 1H), 3.86 — 3.79 (m, 1H), 3.72 (s, 3H), 3.33 - 3.29 (m, 1H), 3.19
~3.15 (m, 1H), 3.05 - 2.92 (m, 3 H), 2.85 — 2.76 (m, 1H), 2.52 — 2.48 (m, 2H), 2.43 — 2.39 (m, 1H), 2.19 —
2.15 (m, 1H), 2.00 — 1.96 (m, 1H), 1.87 — 1.83 (m, 1H), 1.77 — 1.73 (m, 1H), 1.72 — 1.68 (m, 1H). HR-MS
(ESL, m/z): CosHaoFN:O* [M+H[*, THEAH: 394.2289; SLilifl: 394.2297.

WA 1. ZRBEDNTE Bl D2 ZEKRAIR

AR E YIS T2 LR D2 SRR3R F BOR VRO 56 4V SEB0 1) 7 B T I S — 2,
Hil 4 & A 2 2 G Dy SRR ZH 2y . 10 cm FEFRIMLLL 10 ng £ B Do 324K H1 40 uL PEI #E4T
Yy, 48 /NS, MARARFEEEH 10 EOREE IR, H AR CRiA % ML D 2. AE SRR
PEEE, SFLIN 3 mL 2R, HMRE T 4C AFE, HE 10 8. SARRES, EIHER
15mL E.0EH, 4°C B0l 1500 rpm B0 5 4080, 37 B3 BARITEHEBRIARALRIEF, B
P 3 mL 2R, 7o WHE SANERRE. )5, BRSNS £ L EP B, 4T B0
12000 rpm &0 Smin, ¥ g, JUERINE A £ B D2 SRRy 5525, St KL%
ELi Do B2 44 293T B/ AT AR LS 5050 . B, MEA 2 I Dy 2RI AN /) I
PRUELS SRR, A BN LS S A AR R . 96 TLIRFLINA 30 L R AR, 45,
96 FLMRZE B4 KON 30 pL ANRIZ54, DREZ5PZR I i T 2 BRI 105 M, 10°M, 107 M,
10°M. 10°M. OM, FFFCEHRANREE. B#E, 96 JLRFFLIIA 30 uL [*H]-Methylspiperone. =
IREECHEE 2 /Ao K. HLESER(E SR b 456 [*H]-Methylspiperone Y&, #E—P4a b3 555
ARG E PRt 42 B D2 B2 AR R T K fH .

BRWNE 1R GREW, WEW 11 FMLEY 127 X2 B Dy ZAERHE —E RS,
0] WA B RGPt 22 ELIE Do SR I5E — i B R RS T

#1
e A Ki (pKi+SEM)
I-1 33.65 nM (7.47+0.16)
1-2 9.03 nM (8.04+0.12)
(+)-12 8.87 nM (8.05+0.05)
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()12 1.75 nM (8.76+0.13)
1-3 49.58 nM (7.30+0.20)
1-4 30.34 nM (7.520.08)
1-5 37.07 nM (7.43+0.09)
1-6 51.56 nM (7.29+0.10)
1-7 402.71 nM (6.4040.12)
1-8 0.49 nM (9.3120.15)
19 751.97 nM (6.1240.10)
1-10 50.64 nM (7.30+0.08)
(-)-1-10 22.44 nM (7.65+0.08)
(+)-I-10 1135.01 nM (5.9540.17)
1-11 22.23 nM (7.65+0.06)
1-12 27.14 nM (7.57+0.03)
1-13 16.31 nM (7.79+0.07)
1-14 40.71 nM (7.39+0.05)
1-15 77.45 M (7.110.12)
1-16 1992.20 nM (5.70+0.14)
I-17 55.75 nM (7.25+0.12)
1-18 60.95 nM (7.22+0.02)
1-19 52.68 nM (7.28+0.15)
1-20 70.9 nM
121 33.2n0M
1-22 176 nM
1-23 100.5 nM
1-24 32.4 nM
1-25 10.8 nM
126 1352 nM
127 383.1 nM
i 7 W e 5.95 nM (8.23 + 0.08)

#E: H¥EE A PH 1-Methylspiperone (0.3-0.5 nM){E iU 1 FL A4 16 56 4+ 45 & L3R 1T K
(PKESEM). HAf, (&Y 11 & 19 FTa SR8 = W 2 1) mean+SEM (n =3 KA SZEY); 14
EP1-20 £ 27 KA B UE 1

WA 2: HAYNTEER D2 ZARTIREENR

TR Z B Dy SRS T G EAGSIEE, K, 6 ERIERMEL | ug £2EH D,

40



WO 2022/161493 PCT/CN2022/075094

ZAR, 1pg A C IR ISR Gon (Gos-Rlue). 1 pgGpss 1 ug &A CHG R EAN Gy
(Gyo-GFP) #1 16 uLPEI BEATHE 5%, FINS, 9 7 Kl 2 B Dy 2464 B0 R ilF B-arrestin2 {7 5 82K,
F—R, 6 BEKIEFILLL 500 ug &F C uintB xR OLR BN 2 O D %48 (D2-Rluc). 500 pg G HHH
TR Z AR BRBE 2 (GRK2). 2500 pg &A N ik (5% 68 H I B-arrestin2 (GFP2-ARRB2) M1 14 L PEI
BATHEGE . SR, HACKIRIANM, Dl— MBI 6 ORISR LA M 246 — > 96 LR, =L
100 pL B3R =R, INZGREI . AR5 T 96 FLAR 22l REFLINN 40 uL A 2 400a
CRIRPE 5 uMD, SR8 WA BRI 20 uL AFIRIZ590, (R 2440 BT B FRERE I8,
AR ER, &5, EHAI . PLARE R BN B-arrestin2 FEUENLLL R G HA=RIEMEE
B0, A& RIEL Cl Dy 244 T ilF B-arrestin2 {5 5 IE B UG TR L 54 RIEL B D Z4& TiF G HA
BT BB BUETER, dt, SFGE 2 B D 2RSS E A s . Z&RI0%E 2 Fix.

LR, LAY I BULEY 125 W 2 B Dy AR — 8 S EiE .

%2
&Y Goil BRET B-arrestin2 BRET
EClso (Emax%2+SEM) (pECs0=SEM) ECso (Emax%=SEM) (pECs0=SEM)
I-1 16.21 nM (100 + 2%) (7.79 + 0.03) 56.23 nM (100 * 2%)(7.25 + 0.05)
12 14.79 nM (101 + 2%) (7.83 + 0.03) 48.98 nM (103 + 2%) (7.31 £ 0.04)
(+)-1-2 1 nM (95 +2%) (9.07 + 0.01) 16 nM (89 + 5%) (7.80 + 0.05)
(-)-1-2 3 nM (91 + 3%) (8.56 + 0.06) 18 nM (76 + 2%) (7.74 + 0.08)
13 43.65 nM (92 +2%) (7.36 + 0.03) 64.57 nM (93 + 1%) (7.19 + 0.03)
1-4 6.68 nM (80 + 2%) (8.18 + 0.15) 71.01 nM (66 *2%) (7.15 +0.13)
1-5 7.44 nM (83 + 1%) (8.13 + 0.07) 53.99 nM (61  1%) (7.27 + 0.06)
1-6 6.64 nM (86 + 3%) (8.18 + 0.08) 61.61 nM (61 +2%) (7.21 + 0.09)
1-7 138.04 nM (104 + 1%) (6.86 + 0.02) 275.42 nM (97 + 1%) (6.56 + 0.10)
1-8 38.90 nM (94 + 1%) (7.41 + 0.01) 109.65 nM (98 * 1%) (6.96 + 0.11)
19 165.96 nM (92 + 1%) (6.78 + 0.04) 147.91 nM (96 + 1%) (6.83 + 0.12)
1-10 3.89 nM (80 + 7%) (8.41 + 0.21) 6.61 nM (84 + 1%) (8.18 + 0.20)
(-)-I-10 1.38 nM (78 + 1%) (8.86 + 0.01) 2.750M (89 + 1%) (8.56 +0.06)
(+)-1-10 9.55nM (86 + 1%) (8.02 +0.02) 5.25 nM (90 + 1%) (8.28 + 0.06)
I-11 9.33 nM (91 + 1%) (8.03 + 0.01) 11.22 nM (87 + 2%) (7.95 +0.05)
1-12 17.38 nM (92 + 1%) (7.76 + 0.03) 20.42 nM (89 * 3%) (7.69 + 0.08)
1-13 6.74 nM (92 + 3%) (8.17 + 0.08) 145.80 nM (48 + 8%) (6.84 + 0.12)
1-14 1.67 nM (72 + 3%) (8.78 + 0.08) 27.71 nM (41 +2%) (7.56 +0.17)
I-15 2.65 nM (94 + 2%) (8.58 + 0.02) 31.55 nM (80 + 2%) (7.50 + 0.05)
1-16 58.88 nM (84 + 1%) (7.23 + 0.01) 40.74 nM (90 * 1%) (7.39 + 0.04)
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1-17 32.65 nM (61 +2%) (7.49 + 0.03) 201.84 nM (38 + 3%) (6.70 + 0.03)
I-18 11.0 nM (77 + 4%) (7.96 + 0.02) 110 nM (50  2%) (6.96 + 0.11)
1-19 4.0 nM (71 + 5%) (8.38 +0.15) 29 nM (34 + 4%) (7.54 + 0.05)
1-20 10.19 nM (74%) 98.22 nM (88%)

1-21 7.71 nM (77%) 61.90 nM (90%)

1-22 38.05 oM (41%) 91.61 nM (32%)

1-23 54.77 nM (38%) 294.40 nM (36%)

1-24 11.41 nM (38%) 10.43 nM (26%)

1-25 7.48 nM (29%) 9.60 nM (30%)

126 7621 nM (EHUIETE) g

127 1204 nM (FEPLIE ) 1540 nM (5135 M)
A 7P 426.58 (60 £ 1%) 309.03 (58 + 3%)

(6.37 £0.05) (6.51 +0.10)

#iE: AP T 2 19 FUE 8 = 0O E 1) meantSEM (n = 3 IRMOLALER): (AW T-
20 2 27 KB E K. 1 ECso RAESER a8 BB K M EPIRIE . 2455 Enn R E
VILESEBR h F= HE ) B K S BRE (B AT IR RO 2 LR E 2 B

iR 3: RRBEWESYN 5-HT2A ZERFER R

KBRPEVIRT T 5-HTaa ZARBIEA IR O VERC ARS8 SV SEIG B VAT I E « 35— 21,
H1 45 BB T S-HTon 2RI S . 10 cm $53RMEL 10 ng 5-HToa 24K 40 uL PEI #EATHE 3,
48 /NI, ARG EE 10 JEURSEEFRIN,  JErp SRl C %k 5-HToa 246 B R,
FALINMN 3 mL R0, HANRET 4°C W, FE 10 08, FARMRES, HILEZE 15mL &
OER, 4°C BLOHL 1500 rpm B0 5 4080, FF LG, BARIUE B BIHAS KBS, BEHEPmn
A 3 mL 2R, moE ST, A5, BARERESEE2A EP B, 4T B0 12000
pm 0 5 min, FF L. PUERINEA 5-HTon ZARRMMIRA Y. 5700, WHRIE 5-HTon %
TRE 293T JEA 7 BATICA ARG &L 5. B, MEA 5-HToa ZARKIANLIEA 7 I A AR HESS & Zenh
W, FIERBVEB S R M R . 96 FLARBILINA 30 pL JREE A EW. 25, 96 TLIRM AL
FPERIIMAN 30 uL AFZH), CREZMIZREE T E] LK 10°M, 10°M, 107M. 108M. 10
M. 0M, FFFUEHEWAESE., B8, 96 SLRAESLINA 30 pL [PH]-ketanserin. = iRBEHEE 2 /)
o K. HLAS A S RLIR b 454 PH]- ketanserin B8, b B ¥ A3 5 BRI RS 20%F 5-HTaa
SZRBERS) K. Z5RW% 3 Fix.

3

wEY K, nM (pK; = SEM)

I-1 3639.15 (5.44 £ 0.02)
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12 906.78 (6.04 +0.01)
1-10 2371.37 (5.63 + 0.04)
(-)-1-10 2627.24 (5.58 + 0.09)
(+)-I-10 2480.28 (5.61 £ 0.09)
i 7T e 42.17 (7.38 £ 0.03)

TILERRY, WEWIL, 12, 110, (-)-1-10 F(+)-1-10 Xt 5-HTon LKA RTT. SHHEE 1
MEHE, AP T, 12, (110 XF S-HToa 2 A EIEEE R T 100 £5, of AR H &P 2
ELHE Do 52K BA IR AF I R

WREH 3. ARBLAWDBRERSI S E TR

L AEPI)-1-10 ZHEB . JREVE SRR B 5 Bk s T C57 Mtk /N R I 254830 /5 Al

(1) SKEHK

WA T-10ECSTHEME N AR N A B L 25 J5, T AR A GORAMLFE, LC-MS/MSHIIE /I iR
M3 AL SRR I AR S H, BEAE I/ RAR N 254080 /12415 L.

(2) sERBet

HEVE €57 /NR 27 R, IR NI ATSERREN A BRITAE A AR 4L, 4 N3k 4 3T

x4
4 2R HUTIE | AIRE SHUARRL | RE | 4Y V3L
A (mg/kg) (mg/mL) (mL/kg) A | ik
G1 ()-I-10 1.0 0.2 50 m¥ | 1P | 5%DMSO+
@2 ()-1-10 5.0 05 100 | m¥ | po | 9%HEHL
G3 ()-1-10 1.0 0.2 5.0 g4 v x

(3) FrmRE
5 R ol IRIERY 0.030 mL MK, EDTA-K2 $ifkt, FAENTEEN: 4T85 0,5,15,
30min, 1,2,4,6,8,24h. MAEFFAREFTETIKE, FT 30 982 WEOH B (BO%MF: 5000
/oy, 10 9381, 4°C). AMWTRITEICT-80°C.
(4) HdeibH
el RAR LA R AT Y Analyst] 5.1 8 (Applied Biosystem). E3EAE i A3 70 77 oy H 3l
ARG SR it R TR ASURTT P e e T AR ) EEABLAE Db, NI ot R B REAT [ o [l 5 2K e |l 0,
W RECN 1/X2. 25108 775540 WinNonlin Professional v6.3 (Pharsight, USA) FlHE B E AL 4T
Ab3E . Cmax SR B R ML 259 %, I 24594 S5 - ] i 28 R T AR AUC(0—t) AR T %THEAR 2], Tmax
R )5 L 2R P IR VR [A] o SEEG R A I BhRifE 2 (Mean £ICR, n>3) B“#%0” (Mean,n=2)

43



WO 2022/161493 PCT/CN2022/075094
BoR.
(5) SLHEER
WED)-1-10 LGB 228 RN T R PR BT, Ze&WE C57 Mt/ hRh BA R
M2 Sk . BAR LR 5.

x5
)2 i R G JEs v S HReE 2
YRR mg * kg! 1 1 5
K R EZE Ka h'! 0.805 0.886 0.604
R BRI h 0.861 0.782 1.15
T UEERT 1]t h - 0.0833 0.0833
ZHER T Cruax ng * mL! - 271 558
2 th 2% T AR AUCo, h*ngemL' 211 172 591
2 i 2 N A AUCo.ne h+nge*mL' 215 175 596
THFRE CL mL/min/kg 77.6 - -
P35 5% B 5 18] MRTeo h 1.04 0.770 1.49
TS EIR Vdss L/kg 4.86 - -
EVRE F % - 81.4 55.9

HwE: FORAER

2. WEWCT-10 ZREE IR RTE F AN BKIE ST P IRZA T CST MM/ B 0 1o %

KSR F1 58— Sk, AAFE 0.5 A 2.0 /NG R )@ it BRAEEL 0.030 mL L,
EDTA-K2 ik, MEFEAREFE Tk L, JT 30 82 WEO SIS (B 024 5000 /45y
B, 10 43%h, 4°C), S HTRTAET—80°C . B 2 5 AR J5 BUIK AL LFE R . il S0% H 4% IR AR 1.
351K (miv=1:3), SJHBAHTRTAEICT-80°C. LA LC/MS/MS J7 543 AT LK R0 fii 41 23 (1 24 Pk 12
AT HE . AEYIC)-1-10 16 0.5 A1 2.0 /NI 3 A2 28 245400 i 2 bE A 10 26 6 s

%6
i IER ) I R 55 FRea 2
1 mg/kg 1 mg/kg 5 mg/kg
0.5 /NI o 25 B (ng/mL) 219421 193+13 346217
0.5 /N I3 2540 ¥R P (ng/mL) 133+19 12415 231153
0.5 /N /IR FE LY 1.65 1.56 1.50
2.0 h /NI 2590 (ng/mL) 77.0£7.0 42.77+4.0 169423
2.0 /N L3R 25 ¥R P (ng/mL) 249450 13.842.7 95+16
2.0 /N /LR LY 3.09 3.10 1.78
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TRAB 4. LAY THER 5 BRI YT R 2 R

L8 3 g 7R

LI TR EIGENIN CSTB6 HER, 4l n=8. ILHAILL C57B6 /NRONLKEIY, Wil stk
5%t NMDA {55174 MK801, %S/ AET 3B h ™ AL WL RE TUERIAT AR, ) AR AN )
WA MK801 5 S HE S HLEE T ER B MHIHIRCR . AT A /N BRAT ASLERAE AN RO R EAT, 5
S SRk AR F O AT A S ER R A AT B B R AT BAE g i G il I s S 4R
2], VST SRS D RALZEN S I AR E FHg 3L, 30 4805, /) RO I IR vt S 2 0.2me/kg
B MK801, JFAELS 245 )5 S0 M B A 5 4k S0 120 M4 HSshiul. DR BB EHRE
3PN — R R RE ST SE T BE 488 ] Student-t-test HEAT, p<0.05 9%, p<0.01 A*%, p<0.001
Sy, p<0.0001 Jyrerr, ANFFE(-)-1-10 5 MK801 (0.2mg/kg) BR&1EM T/ 0-45 08P s
BahiER WK 7.

I AE SR R R, AEPI(-1-10 £F 0.4/0.1/0.025 mg/kg T AENS & 3% MKSO01 ik
S/ MR REHET .

#£17
GEELIEIVIN MKS801 (0.2mg/kg)
YAPELN
t Aokt ()-I-10 ()-1-10 (I-10 ()-I-10
HEEER K | AEERERK
0.4 mg/kg 0.1 mg/kg | 0.025 mg/kg | 0.00625 mg/kg
45 5P FEEh e 3180 = 13335 + 2644 + 3833 +
- 8643 +668.3 | 11626 + 1820
B (EAD 406.4 930 294.2 272.7

2. Z) “HRE” AT IR

U By CSTB6 HER, 41 n=8. MG C57B6 NRHAT 5 ISR, VRN RN
FA AT A, T LA SR S K At “HDARRE” AT RO, sk
WoULRRAN T, 5 R I ST/ B e B AT SR, Sl R e £ 0/ B e
PERIOZAE T, BN R — ST bl S SR FFAA A S/ BRI B i I 25— K
A R B 7R B T 30 4060 30 4, TRRIALA /IR 5 BT B R SR A I 40
FIRE” AT M HEATRON.

BREK BRI A E A A AT L, /D RURHE BT 6 6. 3 2 50 NS
RIS, AT MOt A, 5 4 4060 ORI BB I R AT A3 T . SRR e 1
L/ O 9T « 008 S5 Student-t-test HEAT, p<0.05 9%, p<0.01 Jy*%, p<0.001
SgEEk, p<0.0001 Sk,

BRI, /N RCE T— MRk I SL BBER A, AT BREH 150m, /R EEAEREAR
FFLEBEIK 6 5180, HIMTSM BRI, AT BRI, 5 T4 o XN BRI BT PR BT AT
R, ANRIRENTATE SO /N BRENIRAE A ERITHE), I LU T4 s 1
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N JRFBIZ B o AN BIPARES 1A B )4 2 FE DA &) BRI T 2 B BB - S 4 1H8 A Student-t-test MEAT
p<0.05 %,  p<0.01 A,  p<0.001 Apesx,  p<0.0001 e, HH 5 o/ BB Sz Ko
BT S I 4 TH s ) 25 R AR 8 T

CHNHREE” AT RS BRI, 4L E()-1-10 1F 0.4 mg/kg M 0.1 mg/kg T RERS T E HNHIR 4 BT
S R AT R

#8
JEHIR R FL /N
Kb 2% I . ()-1-10 | (-1-10 (-)-I-10 (-)-I-10
0.4 0.1 0.025 0.00625
7K 7k

mg/kg mg/kg mg/kg mg/kg

) 7481+ | 1254+ | 72.66x | 9031+ 101.8 + 132.6 +
B
i 11.00 8.083 6.486 10.26 10.85 5.708
F) e

SrflTk | 2540+ | 81.62+ | 2240+ | 4276+ 56.59 + 76.09 +

SEIG 6.387 3.242 5.272 6.698 9.965 5.943

3. AN S

SEISENPI AN CSTB6 MER, R4 n=8. BILIELLLR, MR/ FIIT 0.3me/kg 1 MKSO1 €
FE ST AT ARG IR, b AR/ RIS & A 55 8 DMSO AR EK . BEJE /N RAEI TR B A
BAT-CRIE S BRI, X/ BRABEAT 37 IH PR U0 S 56 A LA Ak & 40008 /s RO RIS I 52 o

WAV AN SES . SCIRFEROCH B NIET, RSB ITAA R0/ RARAT I B AR S50 iy, FERD
PRI R AT — /IR BE R . IS A WS, DRUEE IR A TE S S4)5 30 45, DR
BN — AN E AR AER SR (ERER 40 K. DNREZHNET 10 250 H
HIRER, BRSNS BRI EIEZREN . Sl —/ RS, NRERRB N, £ N
AL E L, WRHCE T — AR — AR D RAEZS N ERIEET 10 8 E iR E. /b
BROGEF397 | F P A 1y U A0 BF 160 3 43 e T SR A A o SRR AR TS 7V, G AR &R e (] -
(IR BRI 8] 7 CHrAD R ER RIS 18]+ HPI R R R I 1] /N RS PR R e SO, TH AP R AR
W, e, UM EEE. BdESHE T Student-t-test HE4T, p<0.05 Jy*, p<0.01 A, p<0.001 Ky
w3k, p<0.0001 ek, B BRI A PE bRt it 45 R R 9 Fiom.

FriRY ARG 2 B, L&Y (5 -1-10 78 0.1 mg/kg A1 0.025 mg/kg N AEH5 5 2 2% MKS801
AT S0/ BRSNS I 15 o

*9

U ALK | MK8O1 (0.3mg/kg) 7 K 14 &S 7 REIEEH
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(-)-1-10 (-)-I-10 (-)-I-10
AEFEEK | ARFERK
0.1 mg/kg | 0.025 mg/kg [ 0.00625 mg/kg
WA IR 03032+ | 0.08611+| 02789+ | 0.3320+ 0.05971 +
(DD 0.04355 0.01956 | 0.04036 0.06367 0.03658

4. Morris 7KK E

SLEEYI CSTB6 MER, R4 n=8. H ISR, MRBIH/NBRIEAT 0.2mg/ke ) MKS01
JEEVE S AT NI AG G AR, o R/ BRI sV 3 25 A 45 DMSO HIZERR 7K, B85 %/ B#EAT Morris
TKIEE L.

LI E: RIE N B 130 ERME G &KLY . KA RS 30 BRI 4
K. AT EDY 4 BRI, kTS (ER 6 BK) AT HAd—ANEBXE Ak, Hi
JRT K F 0.5ecme /N BRAKALE B EFE 7AW RIS . KA E ST 6 ERIEREA
REF—3.

SFAEYIGR: SERTFARRT 30 2r8h, DNRUEE IR A 4. SKRTTRE, K RS Kb EE
AR, TRE AT E LB =AM E 2 —, KR A T BB il RIREK T
SFEEE, MR 1AM RARKEIEG, WEIRPAREFE, IWNRETEG LIFE 30 8. BENS—
AR ES U PR 2 k. BRI RIIG=R, EEIZS5 K.

WENG: &5 —VUORBHENGERIEE R, KT 6, Fih 60 BRHRENS%. %3
1R 57 & SRIR AN o Il Py or MR F & L E MR E, A28 RS AZ A FE b o
HAESEHE ] Student-t-test #E1T, p<0.05 A%,  p<0.01 J9**, p<0.001 g%, p<0.0001 Jg=eek, 7K
RERGHNSG, SHPERENKERNE 10 k.

Morris KB &5 BEH, (AW (- 1-10 48 0.1 mg/kg FAEDS B3 243 MKSO1 ik RH/NRE
(BN ENRE IS &4 (0 110 7£ 0.1 mg/kg 1 0.025 mg/kg T AEDS 23 X8 MKS801 A S H/h

RICIZAE JI BT

%10
A BIER K MKS801 (0.2mg/kg) 10 K 20 £FiE s i
2R 2T (-)-1-10 (-)-1-10 (-)-1-10
AR | AEEERK
0.1 mg/kg 0.025 mg/kg | 0.00625 mg/kg
. 162.9+ 160.3+ 146.2+ 161.2+ 173.0+
F—KR
B 9.672 6.917 9.984 9.932 5.086
FERR
- 130.3 + 151.7+ 128.5+ 154.0+ 1453+
A R
15.86 10.57 1633 11.34 14.15
B
wex 95.23 & 128.3+ 88.38% 96.66+ 108.1+
o 18.99 11.41 11.66 20.94 18.03
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" 70.60 + 116.7+ 68.62% 96.66+ 87.77+
FEIR
13.36 19.28 10.98 19.27 13.59
48.16 + 109.5+ 62.86+ 9223+ 97.94+
FHK
6.160 18.62 12.34 12.25 14.27
AR K MKS801 (0.2mg/kg) 10 K 20 F13E FHE i
Yok
LA ()I-10 (-)-1-10 (-)-1-10
R ELIK A3 ER K
0.1 mg/kg 0.025 mg/kg | 0.00625 mg/kg
P& Xk 6.600 + 1.900 + 5.800 + 4.500 + 2.600 +
IR 0.4989 0.3480 0.7860 0.4282 0.3712

5. EEAT IR
SKRTTE: SKEEYIN C5TB6 MER, 4 n=8. EEXTNRIEMARBLEY, —ErEE (30
SrBRER 60 23D, IR/ RERTIBORCE AR —ARELT R AL R B EAT B CERZ) 5 KD, kb RAE
T MESLRIAE B R o BJSA/N RAERFZ —IRESA BRI E], DU R A 25500 /) B
FPAEREERCR. ANRZGYRESS 30 K 60 85, ANREBEAT AR RN 11 Prs.
BEEAT NIAEY, L&YW () -1-10 72 10 mgkg FxF T/ R AEE S RN

# 11

fEERE )

HE AR (38

TURPERE (10mg/kg)

(-)-1-10 (10mg/kg)

30 434

61.05 +3.239

2.19440.2524

60 434

53.19 £2.443

2.165+0.3256
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L — M R &9. B Bz ish . Hn il S 255 BT a2 B VR I &
Y

Horf, LN Crio Witk Coo WMEHEE. Coro WHIETR-Cyg WhEHE-Cap WIFFEFE-;

M N-O-, -NH-. -CH»-. -(CH-OH)-#-C(=0)-;

Q N Cors F52E # 1 MEREA QUUEUARIY Cous 555, 5-10 A5 H, # 1 NEE A QU2 BRI
5-10 JLA A -C(=0)R!' BL-S(=0)R?; AR 5-10 o4 5 E P4 E 79 Ny S B O Hift—FiEiZ
B, AN LA 24803 TRARE 1 AEEAS QU2 IR 5-10 T F B A R T Ny S B
O I —FEZF, MOy 1A 2 DE AN

QU AMAT I Ny P R EK Cora itk

QU2 AL Cra kit AR,

R! A RZHATHUA-NRVIRYZ, 3-6 THAFFFEdE . Cors 5. B 1 DELEZ A RVPHULH Cos 752
5-10 AR 1 ANEE A RV HURIY 5-10 To2 5 55 BRI 3-6 oMb R PR 7 AN, S
B O P —FEE R, MY 1A 2 E03 AN FTIRI 5-10 oS ER AR E T AN, SE o
M —FE A, MY 1A 2 B3 AN BRI 1 ANEE A RS EURI 5-10 703 5 B P il 2R 1
N, SEO i —FEEF, MO 1A 2483 A

RIL RY2, RU3AIRUHOT N Ca i

R NS Crabidk.

2. IAURIEER 1 TR f s 1 RIS, Hgiee DT ESZ R AR S e 2 b

ZWERRER G, HAFEE T, Frd i 1 s e S i FAE— 15T TR :
&I 1:
AT = 1 R AL &8I Tas 1b 5 1e ATRiILEY:

A3
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- .L—c-Q
N N(\ (\N

Ia Ib Ic
R Ic i, FoRARE AR, Y Sl BB
15 2:
BRIt 1 Frs il Ayt 1d J/s% Te Frm b &, Rkt 1d st ey,

(H\N/L_M_Q

NG

z

MFTRRMR LRSI HEA D FELE,

o1

3. QIANAEDR 1 TR 1R e E Y, HEE BT RE HIR e i 22 Er g
ZIFREA R EY, HAHEAE T, i L&Y tME—Ji%:
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i

UESE

L A Ci1o WA E-C o6 WHEHE-Cy 6 Wi

M A-O-. -NH-2;-CH,-;

Q 9 Co1s 755E5-10 JLZ 72 B 1 DELE A QU2 EUAHY 5-10 o2 55 2 -C(=0)R! Ei-S(=0):R?;
T 2:

L A Cio WA E-C o6 WHEHE-Ca 6 W e

M H-O-. -NH-E{-CH>-;

Q 4 Co1s J5HE5-10 JLA T 5 1 1 DEEZ A QU2 HUALAYT 5-10 JuAkJ5 2. -C(=0)R! ¢-S(=0)2R%;
4 M OA-O-F, QU204 Cra fedk ki,

LPTIRR 5-10 Jud I R E Ty O B, AR 5-10 o 05 A 2 JE T AN 0 14
TTE3:

LA Crio WhE R R -Cre Wkt HE-Cs 6 WIRFEE-;

M A-O-, -NH-Zk-CH>-;

QN Cors 52 5-10 JuA 7 2 7 1 A Q2 HUUHY 5-10 Ju4t 75 2, -C(=0)R" BL-S(=0)R?;
ML N-Cre WHEHE-Cso WIR KGRI, FTIRI-Cre WAEHE-Cas WIMGEEE-FHT Cre WATHENTZ,

T 4:

L 4 Crio VAR T -Cre W E-Cs g WIFSE -

M 5-O-2(-NH-;

Q N-C(=O)R' it 1 PEiZ A Q2 HUALHT 5-10 Judt 77
R' J-NR"'R'%;

ESE

Bkt 1 BRI 5 74k 8k Ta s
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