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AR, SRIGIERPESEME P2 RY EREY3, BaiERanifb s itnrzy
FH )5
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RY Ny 0 ;
R F1 RM A FEEANE, HA& @ik 5 ke dt . BRI maaerdt, ik, R
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HO HO
OH : OH
Ry o om B o O .

G. L', L%, R', RYH R il R(I-1) P s s fLikets, R ARGE.

TR+
AR FEAI-1C) B AL A B ] 285 F 1 Eh il 24 vk, B4E LR AP IR:
Rl RIS . RI{ R le
N PN SN /lL2
N/ « + i ~ |G _— N/ NAE
R3 R3

(II-1A) (III-1B) (II-1C)

A 1AV A P E 3 36 5 @ - 1B) L A P BH: 36T 3% M 76 B 1 2% 18 BUR
MM N R A IR R B 3% M0 PR 25 A AT AL A AE N R AR AR BRI
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X Nz IEH ClEF

G. L', L% R', RYM R il RAM-1C) T X ki, ROGAHKZE.

PA b B BT 28 R AR A BT IR PR 25 A R R A MLBRR TE LA, BriR 9
BUEEFEEARE T =20, Mg, NN-S SRR, IE TR, — SRt
BLOBERREN. BERRER. BUTEEEN. BUTEERREN 18- W —Wk-7-4, Bk
IO FEA R T A0, TR, BRIREN . BRIEREN. RFERHE. BRIRHR.
A, —KEEENE. SEEME AL ik, Pk R OEmR &1
RANE B — KA E A TRIRE . IRERE AR R . /L T
VY A 7SI A R B SR A (R B I3 e B A B R B s TR —
Fiv By Jus =L TN L TR S BRSSP S A 1 A B A
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&~ T b s B2 FER LR AR RY ERR I O
PR OB PR IR IR A — KA R, BRE N — KA AL B A
2o

DA A s S IR TR BR M 2 AR R B FE (R A IR T 2R S G . SV 7 1R
TR THHAEREERR . SRR SRR, ik, Frid iR a1
AN = LTR

PA B BT 26 R il B (R K AR R BTG AE — 7K A A A AN I S AL SR A
TEAT

PA A s S B AR B E AR T T (R BT . —SUbAT . iR
B FRBERAER(2- 3R LR E)-3,6- A2, 40,6 = TR -1, - OR) (2 - 1,1
OR-2-F)ARAT) 1, -8 R B Sl R [, 1R ) k)
FALEE . [, 1A 2R RS — k) Sl S R R A = (R A ER)
TATRR 4,50 ORI ME)-9,9- LA R ik, MEALFIE B B EEEER(2- 3R
LR )-3,6- - A2 41 6- = ST L1, 16 ) (2 -1, 1= 2R 2- R4 D). =
(WAL TARR) AT 4,5-X0( KL [)-9,9- FRILAE ML

AP IRE R BALEAEIE R P BT, BT BVE AR AR R T e . 2 %
TR BERR. FEE. 4B, 4ME. ETEE. FIR. UERRR. &EF . Al
Bk, 2B B8, IECkE. T, 1,4- %N, K. NN-—FREBERZ. N,N-
TREZERE. 12-TR R IREY.

i Pl 3t B

Bl 1 RAFAEY) 1 ATEREREAH ZEHE (DSS) W53 UC /D RARE 1520
Hor, #P<0.05 FRBERIL 5 IEH IR LL i AT W M2 T, ##P<0.01 RoRIER
MAEHIEEIRAL A & B TEE R, ##P<0.001 FoRBRA S FH x4
PeAt A s R E M2 Ry *P<0.05 RANGAH S A WA B %R,
#*P<0.01 FRGAHGHEUHAIVRAA mEREMEZESR, ***P<0.001 XR4GHH
B LA B s R R

Bl 2. RAFAY 1 WTRERENHE R (DSS) 558 UC /MR WK 1R
i, oo, #P<0.05 RS EHE AR AE BEMER, #P<0.01 FoR
AL 5 IE R R L B m S BB E R, ##P<0.001 RIORPEAIZL 5 1F 5 %
HEZH L B R e i B MR R *P<0.05 FoRS 2 SIS LB A S 2
5, **P<0.01 RNGAHGHEMHAIVRAA SEREEER, ***P<0.001 FRH
2 SR L A R R T

B SLHE 75 3
PAN 255 SETG] 3 — D R A AT, AH I B2 1) I AR PR A AT RIS
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STt 441

B W 1) 485 A0 2 3 e A% L 4R (NMIR) B/ R 3 (MIS) SR 72 117 . NMIR. 437 #2(5)
A 10 (ppm) A7 45 HE . NMR 3052 2 ] Bruker AVANCE-400 A, I 5E ¥
F AR = R E(DMSO-ds) ITARE N (CDCL) TALFEE(CD;0D), WhrA Y
LR 478 (TMS ).«

MS K52 A Agilent 1200 /1290 DAD- 6110/6120 Quadrupole MS ¥ /i B¢ F

C(E =T . Agilent, MS 'S 6110/6120 Quadrupole MS). waters ACQuity
UPLC-QD/SQD(4E =1 : waters, MS %' : waters ACQuity Qda Detector/waters SQ
Detector) THERMO Ultimate 3000-Q Exactive (42/*f: THERMO, MS 75,
THERMO Q Exactive).

R Ei . (HPLC) 43 #rfdi ] Agilent HPLC 1200DAD. Agilent HPLC
1200VWD #1 Waters HPLC €2695-2489 1= S0UFH (it 4 o

FI HPLC 2412 3 Agilent 1260 DAD = BORAH (34 o

E B [ B Waters 2545-2767. Waters 2767-SQ Detecor2. Shimadzu
LC-20AP 1 Gilson GX-281 il & #4343 .

F-PEH] 48 F] Shimadzu LC-20AP 1|4 B4 343

CombiFlash 3§ %1% f# Ff Combiflash Rf200 (TELEDYNE ISCO).

W R TR AR AT M & 2 HSGF254 BU5 & GF254 R, )2 itk
(TLC)f# FH A TR A R A RAR /& 0.15 mm~0.2 mm, 229 B alith = v H
AR A& 0.4 mm~0.5 mmo.

Fek o A B v — M A R 65 S A e 200~300 B RER A EUAA

WIGT- 359 28 2 1Cso 1B 52 F] NovoStar B AR (FEE BMG A #]).

AN TFI AN RS AR JEURE AT DLR F B HE AR A AN (0 R R B B, BUORT T
SEH ABCR GmbH & Co. KG. Acros Organics. Aldrich Chemical Company. #HIZEAL
2B (Accela ChemBio Inc) « IXFfL 2 ZE A A o

SETEAI T TCRFRR UL, SN IA) BE AE AE R B U N T

SRR e T NS — A2 1L AR B ER UK.

ARG TR N ERE ) 1L BRI E K

RSN MAEH Parr 3916EKX BEALMCHITEE QL-500 B KA AE
HC2-SS AL

AR PIEFEMES, AANET, REEE3 R

T [ N2 48 Fl CEM Discover-S 908860 iR 52 S 4% .

SETE TR R R UL, B TR KAWL

SCHE R R R A, RN R R =R, N 20C~30TC,

SE R FP D OB R AR IR V8 2 €8 0(TLC), s i i A Je 571,
AR B R F A JE M R T 700 (AR R R 2 (e i P AR RS A &
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Fhe/REE R, B: IOk LROERER, ERIRAERB LRSS R PEAH]
MBEAT YT, Rn] BUIN D> B 1 = 0 J M I 5 1 B 1 ik R AT 9

SERE) 1
8-F-N-(2,2- “FIAIF[d][1,3] AL 5 -5-F ) mph-2- e 1
F
ok "
O
3 LY
N7 N
H

Cl

Cl A & H
1a 1

¥ 2,8- &Mk 1a (100 mg, 0.51 mmol, HEEZ). 5-&HE-2,2- F-1,3-%
1,31 = F PR b 1b (105 mg, 0.61 mmol, [ HFiE A MEAE S R FE(1 mL)H,
IR 90°C L 12 /NI o AEIE S, SN 8 5 48 v sS0BOr il 2% (21
(Waters 2767-SQ Detecor2, ¥ElifAR: 0.1%WFBE/KERMA NG, LIRS R :
65%-85%, Viid: 30 mL/min)% B2k, 1FRRBLAY) 1 (150 mg, 773 89%).

MS m/z (ESI): 335.0 [M+1].

'H NMR (500 MHz, DMSO-ds) & 9.99 (s, 1H), 8.88 (d, 1H), 8.17 (d, 1H), 7.81 (dd,
1H), 7.77 (dd, 1H), 7.50 (dd, 1H), 7.39 (d, 1H), 7.32 (t, 1H), 7.14 (d, 1H).

SEJE B 2

(2S,35,4S,5R,6R)-6-((8-F HEMk-2-3£)(2,2- IR IF[d][1,3] = A ZFF b -5- 58 5
$)-3,4,5- = HE IS 2H-MLg-2- R R 2

F
—d
O

G
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Br F
= F
. o
0 W O\n/ ’%
_0 o} =
F H 0 pZ
o~ " s Ao Ny
N g '\\O\ﬂ/
N O 2a o o
~ - Y O
N B o i
Cl \n/O 0
O 2

g
(2R,3R 4S,55,68)-2-((8-FA HEM-2-F£)(2,2- ~FIEIF[d][1,3] A ZFF T he-5-F) &
JEY-6-(FF A LRI Y A -2H-ML R -3,4,5- = FEBRES 2b

K451 (500 mg, 1.49 mmol VAL KGO mL)H, MAGKERHH(155 mg,
0.90 mmol), HHIE 140°C oK M 12 ZNEF, BN 1-9R-1-J%-2,3,4-=-0-Z. Bk
Fe-o-D-H & MBS R IS 2a (1.05 g, 2.64 mmol, FREAZEEML), 140°C 97K M
24 /NIF . AHEBFR, WRIRGEREFRR, HAEZEIEEE G ITIE R B 4ift
BRGFEALAY) 2b (340 mg, 77 F 35%).

MS m/z (ESI): 651.0 [M+1].

Y2
(2S,35,4S,5R,6R)-6-((8-F HEMk-2-3£)(2,2- IR IF[d][1,3] = A ZFF b -5- 58 5
5)-3,4,5- = R I U A -2 H-LIR-2- 2 1R 2

WK A ENE(450 mg, 10.74 mmol WAREAE/K(S mL)d, IATEALEQ
mL), ZFEHHE 10 280 BZERIIMAZL A 2b (340 mg, 0.52 mmol)[FJPYEIk
YA (15 mL)H, SEBCH: 2 /N AR AR BRENVE VR (20 mL)¥# K5, 1IN
ERESVS WO S pH N 3, PR ZBE(50 mL X 3)AHL, HAIEALANE (100 mL)
Begk, A NIAHR AR I 22 5 0B il & £ 152 (Waters 2767-SQ Detecor2, 3/l {4
Z: 10 mmol/L kR H KIS WA G, CIEWIBEFE : 25%-45% Jiti% : 30 mL/min)
SrEaite, BERRRALAY) 2 (95 mg, 77E 36%).

MS m/z (ESI): 511.0 [M+1].

'H NMR (500 MHz, DMSO-ds) & 8.06 (d, 1H), 7.79 (d, 1H), 7.75 (d, 1H), 7.58 (d,
1H), 7.42 (d, 1H), 7.34-7.22 (m, 2H), 6.60 (d, 1H), 6.30 (d, 1H), 5.05-4.82 (m, 2H),
3.55-3.36 (m, 4H), 2.98 (t, 1H).
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S5 3
8-F-N-(2,3- ~ A R IR -5 nph-2-fiz 3

Cl
3
X
~
N~ Cl
% O\ Cl N f O
1a
o N/ N
HoN H— H
Cl
3a 3

HALAH) 1a (100 mg, 0.51 mmol, FB1FERZY), -2 HE-2,3- “E R IFIEIE 3a (105
mg, 0.61 mmol, HB1FEZY). =HMALMO.15 mL, 2.0 mmol)JIANEIFHE(1 mL)
W, IHAFHER 90°C ML 12 /N o YA A SR, ONRI D8 5 28 A0BOH il £ 2
T2 (Waters 2767-SQ Detecor2, HWEliER: 0.1% M FERKERA NG, LRI
JE: 45%-65%, Yiif: 30 mL/min)7r & 21k, 15 2IFREL S 3 (115 mg, 722 77%).

MS m/z (ESI): 297.0 [M+1].

'H NMR (500 MHz, DMSO-ds) & 9.51 (s, 1H), 8.20 (d, 1H), 8.05 (d, 1H),
7.80-7.65 (m, 3H), 7.23 (t, 1H), 7.07 (d, 1H), 6.75 (d, 1H), 4.52 (t, 2H), 3.22 (t, 2H).

iﬁﬁfﬁﬂ
8-F-N-(2,3- A -1H-E{i-5-3L) i k-2-fi%

A
~Z
N Cl
Cl
1a
H2N N T =Y
Cl

4a 4
W 5-ZFL e 4a (168 mg, 1.26 mmol, TCI). £ &4 1a (100 mg, 0.51 mmol,
A = AER(173 mg, 1.51 mmol)iE T FHAEEG mL)H . NNz
100°C R B2 12 7DiIf o B E R =R, e N RIT U8 28 i Z0RAH il £ 3 12 (Waters
2767-SQ Detecor2, Wififk &: 10 mmol/L BRIZE /KB 20, G IR E .
65%-85%, ViiE: 30 mL/min)7 S 4iMk, 1F2FRELEY) 4 (129 mg, 77Z: 87%).
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MS m/z (ESI): 295.1 [M+1].

'H NMR (500 MHz, CDCls) 7.90 (d, 1H), 7.69 (dd, 1H), 7.63 (s, 1H), 7.57 dd, 1H)
7.34 (d, 1H), 7.25 (d, 1H), 7.21 (t, 1H), 7.01 (d, 1H), 6.96 (s, 1H), 3.04-2.90 (m, 4H),
2.17-2.09 (m, 2H).

2

Ll 5
1-(5-((8- UM Wbk -2 ) 2 e YW IR bk - 1- 5 ) 2 - 1- B 5

N\\(
N
K? 5
o
N7 N
Cl H
5
0
NH N\( N\\(
£§ - <§
o) o
0,N O,N
5a
N
P

B
5b B¢

NT >cl N\\(
AN
NN
BE=0
~ Cl H
5

Yarn

g
1-(5-TiE 05| WEm-1-3%) 2. 42-1-F 5b
W S-hHFE ANk 5a (2.0 g, 12.19 mmol, HEEEZ). =24f% (1.6g, 1585
mmol) JIAE] 40 mL & F 4, 0°C ZEIMA LBES(1.24 g, 15.85 mmol). )5 H
INFE R Z, GBI 2 /N o AR R PN 30 mL 7K, A S SE A5 B (50 mLx3),
SIFEHA, PG ALANTETR L (50 mLx2), ToKBRERAN T8, e, JEBH
JEHR4E, FIRE R AT (i vk A IR A R B 2iAL T R, 13 B4Rk 540 5b (1.8
g, TR 72%).
MS m/z (ESI): 207.1 [M+1].
Y2
1-(5-ZFEM | WEmk-1-38) 2. BE-1- Se
BALAY) 5b (0.8 g, 3.88 mmol)JIAE] 10 mL HEE, IIAERR(10%, 0.2 g),
SAREHRZIKHEE R, AR TR 2 AN LR B4R, R IR 40 I8,
1B AR L 50 Se (0.5 g), MU= MBEREHT 5.
MS m/z (ESI): 177.1 [M+1].
=0
1-(5-((8- MR Wbk -2- 5 ) 2 5k )W | W k- 1 -0 2, 52 1- i 5
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WAk L) 5¢ (100 mg, 0.57 mmol). 2,8- —45(HEMk 1a (112 mg, 0.57 mmol,
HBEEZ). =ML (64.72 mg, 0.57 mmol)i& T HAEE( mL)F, #RJEINIHE 90°C
SRR 12 NE o A ENZR B, SN I AR B 2T R BRI F L E 0E5(TLC),
PURF A R B Aifb A3 BIFRAE ) 5 (48 mg, 77Z: 25%).

MS m/z (ESI): 338.1 [M+1].

'H NMR (400 MHz, DMSO-ds) § 9.76 (s, 1H), 8.27 (s, 1H), 8.10 (d, 1H), 8.01 (d,
1H), 7.89-7.65 (m, 3H), 7.26 (t, 1H), 7.12 (d, 1H), 4.11 (t, 2H), 3.19 (t, 2H), 2.15 (s,
3H).

SEiafs 6
8-F-N-(2,3- “A R IF[b][1,4] AL FF Cf5e-6-F0) M hk-2-% 6
o™
3 O
N/ ”

Cl

6
S
o™ NZ > Cl 0
o g e
1a
NN
HoN F—P H

W 6-EIHE-1,4-2K I H IR O 6a (95 mg, 0.63 mmol, TCI). 2,8- &Mk
1a (50 mg, 0.25 mmol, FFEZ)ET RAEEG mL)H . BB A 100°C x
B12 NI AEIREEE, NG UE G 2 SRR ] 24 sk (Waters 2767-SQ
Detecor2, Jeli i Z: 10 mmol/L BRER S M/KIE N 2.1, ZEIEEE : 58%-78%,
IE: 30 mL/min)% BS 4k, 3RRBIAAY) 6 (63 mg, J7Z: 80%).

MS m/z (ESI): 313.1 [M+1].

'H NMR (500 MHz, CDCls) 7.90 (d, 1H), 7.73 (dd, 1H), 7.57 (dd, 1H), 7.40 (s,
1H), 7.21 (t, 1H), 7.04 (dd, 1H), 6.96 (d, 1H), 6.90 (d, 1H), 6.83 (s, 1H), 4.35-4.26 (m,
4H).

SEads] 7
8-5-N-(5,6,7,8-VY A Z5-2-Jk e p-2-fie 7

227

\

I=z

Cl
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@@
s
N Cl
o] N
1a

~Z

HoN H— NN
Cl

7a 7

¥ 5,6,7,8-V1 %A -2-25 % 7a (147 mg, 0.51 mmol, TCI). 2,8- & "Mk 1a (100 mg,
0.51 mmol, HEEZHA=H (173 mg, 1.51 mmo)iE T F ARG mL) . #x
RLINFAZE 100°C ML 12 /N AEIE =, NEEIE, 2 m 80uor dil % ik
(Waters 2767-SQ Detecor2, P& ZR: 10 mmol/L Mk ERE L KI/KIEWAM ZIE, 2E
IR : 60%-80%, ¥ii#: 30 mL/min)7rE4ifk, 1HEIFRELEY T (136 mg, 7~
. 87%)o

MS m/z (ESI): 309.1 [M+1].

'H NMR (500 MHz, CDCls) 7.88 (d, 1H), 7.70 (d, 1H), 7.60-7.47 (m, 2H), 7.29

(dd, 1H), 7.18 (t, 1H), 7.07 (d, 1H), 6.96 (d, 1H), 6.86 (s, 1H), 2.88-2.68 (m, 4H),
1.90-1.74 (m, 4H).

SEJE ) 8

8-F-N-(2,2,3,3-VUF-2,3- A AIF[b][1,4] &P C be-6-F5 e mh-2-fi% 8
F

Fe
0 F

Cl

RFFE Br: F Br. F
OMe B> k OMe F OH F
OH " 8p Br o F o F
£ o7 =0
N02 NOZ

8a 8c 8d

RF. FE o ){FF
F pZ O F
O)%F O)%F N" el !
Jij B Jij BHEY NN
NG, NH

2 Cl
8e 8f 8

Yarn

g
1-(2-1R3-1,1,2,2- VY 5 £ 51 ) -2- FR A R -4-TH R 0K 8
W 2-FE JE-4- R 2K ) 8a (2.0 g, 11.82 mmol, HEREZ). MR (5.8 g
17.74mmol). 1,2- /R VUS Z %% 8b (6.2 g, 23.65 mmol, IR 1-H i
(0.45g, 591 mmol, TCHIET 30 mL —HEH, F+Z 100°C AL 12 /M. A ETE
FiE, AN 50 mL [ 2 N SEAANER, FH CBEFEEL(50 mL=3), &IFAHH, B
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JE F 2 N A EAL BN VERBE55(50 mLx3), WAIGEALANTA R B4 (50 mLx2), Tk
BT, 1 uE, DEMOREIRAR, RRERAE BREE LA RIE R B Al prig kR
Yy, BEFRELEY) 8¢ (2.6 g, FEE: 64%).
Y2
2-(2-78R-1,1,2,2-VU 3R 251 F)-S-AH AL R 1) 8d
BALAY) 8¢ (2.6 g, 7.56 mmol) A F 46 mL BEFR T, NN E IR ER IS (40% i
E9%, 19mL), FHEZE 120°C, KA 30 /M. WEIZEEE, KA 50 mL /K,
il &R R RS0 mLx3). AN TCKIREREA T4, I8, JEMIEIEIRYE,
FIRE R AT JZ AT (8 v AT IR RIAR R B Sidb 1S ik 4, 193155859 8d (2.0 g,
FEERL T9%),
MS m/z (ESI): 331.9 [M-1].
B=0
2,2.3,3-VUm-6-3E-2, 3- ~ A K I [][1,4] AL Tkt e
A 8d (200 mg, 0.60 mmol)iAE T HEEH, FfaIMAEAMN(37 mg, 0.66
mmol), KA1 /Mo JERR AR, N 4 mL 3R T84, n#AE 140°C =B 8 7
i AEIZEER, KMMA 20 mL 7K, HZERZBEEFEN(50 mLx3), W& mE
WP (50 mLx2), FoKBREREA T4, 1bu8, SRR IRAE, FRER R ZHT ik
PABERE A 2R B Aifb T3k x4, 19 2R8L A1) 8e (98 mg, 7=%: 65%).
A lpZ
2,2,3,3-V45-2,3- R IF[B][1,4] ~HHFF Cfi-6-% 8t
P A 8e (95 mg, 0.38 mmol)iAT 3 mL FEEH, FE/EIMA ELH, &5
B HEE SR, EASR T RAL 4 N RNEELIE, R R, FHIRE
IRAE M L LAl )4k R B 2iL T35 R Y, 13 RIbREL A1) 8F (60 mg, 77
e 72%)o
MS m/z (ESI): 224.0 [M+1].
EhL
8-5-N-(2,2,3,3-VUF-2,3- “E I [b][1,4] ~E IR Cle-6-38 ) Mk-2-f% 8
Ay 8f (60 mg, 0.27 mmol). 2,8- ~F MMk 1a (50 mg, 0.25 mmol,
BEZY). BRIRM(32 mg, 0.30 mmol). 4,5-B( A FER)-9,9- — LA L F(52 mg,
0.1 mmol)F1 = ( P FIE A BH) —4L(28 mg, 0.03 mmol)i&T 3 mL 1,4- 4 S,
W SLBUMARE 100°CIRPL 12 /NI RBIAEIZRZE, A 30 mL K, HZKRZ
BEAEEL(50 mLx3), MG BIERTLE (50 mLx2), FTo/KBRERAI T8, L), I8
WRIEIRAE, FRAVDE B BB il 4% (3% V22 (Waters 2767-SQ Detecor2, ¥ellifk &R : 10
mmol/L TR EEE KB NG, CIERIREE: 80%-95%, ¥ili#: 30 mL/min)%{
fk, BRFRELEY) 8 (23 mg, FEE: 24%).
MS m/z (ESI): 385.0 [M+1].
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'H NMR (500 MHz, CDCls) 8.34 (s, 1H), 7.93 (d, 1H), 7.75 (d, 1H), 7.57 (d, 1H),
7.34 (dd, 1H), 7.25 (t, 1H), 7.09 (d, 1H), 6.96-6.76 (m, 2H).

LTt 9
N-(8-SMEMK-2-55)-[1,3] AR LI IF[4,5-b] L IE-6-i% 9

0\
f5 )
AN | A
7
Q\/Nj\” N
Cl
9

OH o\ Y o
ﬁ( " )é* i J'/ér ®
P S VRSN T
% ob Boc 9 * HCI od

= 0
_ M
Nl N P
Cl 1a p |
- :Il\lj\N =N
P Cl H
9

g
6-1R-[1,3] AR IKFA I [4,5-D]EIE 9b
W 2,3- " F2 -5 IRMEE 9a (2.0 g, 10.53 mmol, FE1REZ), TKIRERH(4.36 g,
31.55 mmol). —HEFHE(Q2.2 g, 12.65 mmol)i&AT 30 mL N-FRIEME g EElE, FHEE
100°C b7 12 /i AE R, B 30mL K, HZEZEFEE(50 mLx3), &
HANUA, PRI SN TE BRI (50 mLx2), KBB4, i, JEBHRIE
Wedii, FIRERKE ZHT v AR A R B 2L TR A1), 1324584k 54 9b
(300 mg, F=HF: 14%).
MS m/z (ESD): 201.9 [M+1], 203.9 [M+3].
Y2
[1,3] 5% IR I [4,5-b]E e -6- 2 L FF IR AU T BE 9¢
AT 9b (100 mg, 0.49 mmol). 2 FERHT BE(104 mg, 0.89 mmol)iaT
8 mL 1,4- S AHFH, BAUR FIIAS(S R —40(45 mg,  0.049 mmol).
-2 4 6-= SR LB (47 mg, 0.098 mmol )AL T FEEN(85 mg, 0.89
mmol), FHEZE 105°C, KA 20 /Nf. BEAEHIEZE, A 20 mL K, HZ
M2 O BRAHL(20 mLx3), YAGEALENEBIEE (30 mL), AAUAHF T KRB AN T,
g, PEMOREIRAE, FRERCAE E ik DL A R B Aifb 3k aR, 15
BRI G 9¢ (50 mg, TRE: 42%).
MS m/z (ESI): 239.1 [M+1].

=0
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[1,3] A& IKIAI[4,5-bILhe-6- LR EE 9d

WAL L) 9¢ (50 mg, 0.21 mmol WA T SmL S HEeth, vt NN 4 N &4k
A T ISIEW(425 uL, 1.7 mmol), W5E/EHAHREE, TR 3 M,
SN TR R M4 13 RIS AR AL A4 9d (36 mg), FHF M ELEEF T R — 5 M.

MS m/z (ESI): 139.0 [M+1].

Ellipi7
N-(8-F M Mbk-2-35)-[1,3] S AR FF[4,5-b] L E-6-f% 9

A4 9d (36 mg, 0.21 mmol). 2,8- 5k 1a (30 mg, 0.15 mmol, 43
B #). TkIR#(E(148 mg, 0.45 mmol). FLGEhAMR(2- —FF T B)-3,6- — 4 HE-2'4'6'-
ZRAHE- -2 R -1, - 2R-2-38 AR (IT) (20 mg, 0.02 mmol){&E T 5 mL 1,4-
TS, B BIBIMAE 100°C B 12 /MeF. WEIRER, M 30 mL K,
H .18 CERAEHL(50 mL>3), WA SAL A REEER (50 mLx2), JoKBRBRIN T4, i
V8, VBRI AGE, FRARVIE SRR 6] £ i (Waters 2767-SQ Detecor2, ¥t/
WR: TH2Z—WM=HLRKBBA N, ZIERIREE : 50%-95%, Jiif: 30 mL/min)
SrEaite, BERRRAAY 9 (12 mg, F7E: 26%).

MS m/z (ESI): 300.0 [M+1].

'H NMR (500 MHz, DMSO-ds) 9.80 (s, 1H), 8.46 (d, 1H), 8.18 (d, 1H), 8.13 (d,
1H), 7.78 (d, 1H), 7.74 (d, 1H), 7.28 (t, 1H), 7.10(d, 1H), 6.14 (s, 2H).

S 10
N-(CRIF[d][1,3] R e -5-)-8- S P I -2- iz 10

m@

@@?m@

ﬂg‘ﬂﬁ‘ﬁfmilﬁi#[d][1,3]93‘%%%&%}5-)& 10a (693 mg, 5.05 mmol, HE{REZ).,
k&Y 1a (1.0g, 5.05 mmol). TRERH1(2.64 g, 8.10 mmol). 4,5-X A f%-9,9-—
B4 8 (584 mg, 1.01 mmol). =(Z W R ) —40(462 mg, 0.50 mol AT
30mL 1,4- S NFRF, RSB E 105°C M 12 /0 o MRS I 2B =0,
TN 25 mL 7K, F 2B ZEEAEEL(25 mL X 3), WA EALENTATR eI (25 mL X 2), T
IKER BN T8, 198, DEVRIBEIRAA, FRARWIE =1 RO ] £ iV (Waters-2545,
BeliiE &R 10mmol/L [MARIRE L AVERMN LIE, CIFHIRRIE: 10%-26%, JiHK:
30 mL/min)2fft, 33 BHFLAH 10 (750 mg, 722: 50%).
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MS m/z (ESI): 299.0 [M+1].
'H NMR (500 MHz, DMSO-dj) 9.64 (s, 1H), 8.30 (d, 1H), 8.08 (d, 1H), 7.75 (dd,
1H), 7.70 (dd, 1H), 7.28 (dd, 1H), 7.25 (t, 1H), 7.07(d, 1H), 6.90(d, 1H), 5.9 (s, 2H).

SEER 11
N-CEFF[d][1,3] A Z R K be-5-3E 2,2- —510)-8- A& Mk-2-fi% 11

Cc

NH, Cl
11a 11

A AR I [A][1,3] AT R d5E-2,2- —J1-5-% 11a (170 mg, 1.21 mmol, F
LR HIE “W02012037351A1 H B 555 41 5UHH AR A K method 27 AFFF)
THERIATA) LAY 1a (240 mg, 1.21 mmol). BREZ4(636 mg, 1.95 mmol). 4,5-
RS -9,9- — FR LA A4 (141 mg, 0.24 mmol). =( -V FFREAE) ~4E111
mg, 0.12 mol)iA T 10mL 1,4- 7S, K MR 105°C KRB 12 7o B
REEZU, A 25 mL /K, H MR OBEZEEL(25 mLx3), M SNBSS (25
mLx2), JoOKBRERAN M, L, JEVBORIRAE, SRR L S AR il & (o 1 vk
(Waters-2767 Autopurification, FElifAR: T9 2 —KRBRAKBBRN LG, CIFK
BERE: 45%-95%, YiiE: 30 mL/min)% B2, 153 B A5 11 (100 mg, 7%
27%).

MS m/z (ESI): 300.9 [M+1].

'H NMR (500 MHz, DMSO-ds) 9.64 (s, 1H), 8.29 (d, 1H), 8.08 (d, 1H), 7.75 (dd,
1H), 7.71 (dd, 1H), 7.32-7.18 (m, 2H), 7.07 (d, 1H), 6.89 (d, 1H).

SEER 12
8-F-N-(2,2- ~FELIE I [d][1,3] AL IR N Je-5-38 e hk-2-f% 12

Cl
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S j(
0 _ O
o) N N 0
€l 1a Q\/)\
_ NN
NH

2 Cl H

12a 12

BAAEWY 2,2- LR IF[d][1,3] A R S5E-5-% 12a (141 mg, 0.85 mmol,
RS A EEZG) . AE) 1a (146 mg, 0.74 mmol). ##ER4(362 mg, 1.11 mmol).
(R TIER) —4E(68 mg, 0.074 mmol). 4,5-X{ " IKIEfi-9,9- — H R4 AL TH (86
mg, 0.15 mmol)¥A T 5 mL 1,4- 47N, K N 105°C B 12 /Mo e
AEEZW, A 30 mL /K, H MR EEZEEL(50 mLx3), A SEAANIE RS (50
mLx2), JoOKTREREA T, U8, BEMIRE WA, £ SO A i vk
(Waters-2545, PR R: 10 mmol/L [UHKER S E/KIEWMN LNE, LIERIBRE
60%-95%, iik: 30 mL/min)7r & 2i4k, 132 BARLEY) 12 (132 mg, 7% 55%).

MS m/z (ESI): 327.1 [M+1].

'H NMR (500 MHz, DMSO-ds) § 9.59 (s, 1H), 8.18 (d, 1H), 8.06 (d, 1H), 7.74 (dd,
1H), 7.69 (dd, 1H), 7.30-7.17 (m, 2H), 7.06 (d, 1H), 6.79 (d, 1H), 1.65 (s, 6H).

SEas 13
8-S-N-(2,2- . H Jk-2,3- A IR Mg -5- g pk-2- i 13

(Ilg
X

~

Cl

13
X
0 N N 0
Cl 1a P
—_— NN
2 Cl H
13a 13

NH

A 2,2- F -2, 3- T E R IERRIE-5-% 13a (59mg, 0.36 mmol, K+ F
HIiE “W02014169845 HH it 5E 72 TLSERER 137 AFF I EkG& M), &
4% 1a (60 mg, 0.30 mmol). = ZR(62 mg, 0.54 mmol)fl 2 mL FHEEE T 25
mL B P, R RN 90°C N 12 /N o S NIRA ENE S, N 15 mL 7K,
AR ER AN VA MO T 2 pH N 8 K24, 4R ZERAEEL(2S mLx3), MIFI& L
BRI BRI (25 mLx2), JoKERERAN TR, U8, IEMURURIRGG, HRRME B RO
AH ] % (8 15 773 (Waters-2767 Autopurification, PEMRAAR: T 72— 1 F B KA
FE, AR 60%-95%, WiiE: 30 mL/min)% & 4litk, 53] Btk &4 13 (55
mg, FCFE: 56%).

MS m/z (ESI): 325.1 [M+1].
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'H NMR (500 MHz, DMSO-ds) 9.47 (s, 1H), 8.18 (s, 1H), 8.04 (dd, 1H), 7.78-7.60
(m, 3H), 7.22 (td, 1H), 7.05 (dd, 1H), 6.67 (dd, 1H), 3.03 (s, 2H), 1.42 (s, 6H).

SEiE ) 14
5-F-N-(2,2- AR IE[d[1,3]) A A IR R 5e-5-55)-8,9- - F-TH-1 bt I [f]W k-3 -

i 14
F
OA(F
oy
N
P
%(N\/LN
Cl H
14
o o P
0
MeOJ\/kO/ _
Boc 1dc © h
f N b NH, E N0 E=W N Yo
cl cl o H
14a 14b 14d 14e
F
o-F S
Jijo @O)(F
o)
AN AN
N7 e e 1b NZN
paup
cl ERiki 4 Cl
14f 14
B

6-5-2,3- A -1H-E-5-I% 14b

[A] 100 mL 5 RPN 50 mL & % (6-5-2,3- &~ 1H-fi-5-35) 5
FEHFIRUT B 14a (3.4g, 12.73 mmol, KRHAAKIMTTE “ACS Catalysis, 2018, 8,
4783-4788” HI#&MM1F). =MLM 10 mL, IR 3 /N o Yl S IRSERR 2277
F 100 mL &R GemRe,  HMRIaR R SANVA B4 (S0 mLx2), VRIS aiE
Bk (50 mLx2), AAUVHAHTCKERERIN T, U8, JEBRIR IR AA453 2R byt
&) 14b(1.55g, F2E: 13%), HFEMEEAT TP RN,

MS m/z (ESI): 168.1 [M+1].

-y, 2
N-(6-5-2,3- A -1H-21i-5-35)-3,3- ~ A LA B I 14d

1] 100 mL = FRPKZIMA 16 mL VUEREE. LAY 14b (1.55 g, 9.28
mmol). 3,3- AR F I 14c (1.65 g, 11.14 mmol, HRK), A 0°C 212
TR (= R A ) FE N (2M P AR VA7, 6.96 mL, 13.92 mmol). S [ 58
FRER, RKPL 12 /N UK AR RPN S0 mL AR IR U 5 A KR,
H .18 B HL(S0 mLx3). A IFFANAE, FEMSEIERERBEE (50 mLx3), il
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T, 98, JEBOEEERYE, FRERAE ik vk ASE IR A R B Mk 3R R
BRBFEALAY) 14d (950 mg, T7E: 36%).
F=ob
5-58-4,7,8,9-VU S -3 H-FA 35t 71 [/1EMk-3- i 14e
[ 50 mL BRI 10 mL & F 4. 1bE5Y 14d (800 mg, 2.83
mmol), 0°C [A4E R N IR ER(2.27 mL, 42.40 mmol), N5 )5 I 30
R WRIRANE TR, BRI BIVOK P E A, EE, BT RS
BIFRELL AP 14e (500 mg, 7F2E: 81%).
MS m/z (ESI): 220.0 [M+1].
b7
3,5- " 5-8,9- A -TH-IR G IE[AvEmk 14f
5] 50 mL B AR IKINA 2 mL NN- IR B, 1654 14e (300 mg,
1.37 mmol), P& REEFZE 95°C &AL H M =& A M( 0.1 mL, 1.10 mmol), %k
BRINL 30 3Bl IR YERR L =& AR, TN 20 mL R LEEFRE, 02N A
SFACENVE TR BE R (30 mLx2), WAISAANTE R BEER (30 mLx3). A HUAHH oK iR RN
TP, 1huE, JEVRREIRAAIS BRI AR LAY 148 (025 g TRE: T8%), FHME
BEHT T PR,
MS m/z (ESI): 238.0 [M+1].

FH
5-F-N-(2,2- AR IE[d[1,3]) A A IR R 5e-5-55)-8,9- - F-TH-1 bt I [f]W k-3 -
i 14

[A] 25 mL B IR HGRIIN 2 mL S AEE. LA4) 14 (100 mg, 0.42 mmol).
= LR (47.89 mg, 0.42 mmol). 154 1b (73 mg, 0.42 mmol), ARERKIEEF 2
85°CI M 16 /N YL ZVE, H 1 mL FEEME, XAMEZE@EL (TLC),
JEFF A R B 2419 hREUL 54 14 (78 mg, T=H: 49%).

MS m/z (ESI): 375.0 [M+1].

'H NMR (400 MHz, DMSO-d) & 9.90 (s, 1H), 8.89 (d, 1H), 8.08 (d, 1H), 7.72 (s,
1H), 7.48-7.45 (m, 1H), 7.37 (d, 1H), 7.13 (d, 1H), 3.15 (t, 2H), 3.02 (t, 2H), 2.12-2.14
(m, 2H).

SEHE 15
8-F-N-(2,2- ~F IR I [d][1,3] AL IR bE-5-48)-7- FF S mk-2-fi% 15
F
o—+F
O
3 Y
Me NT N
H

Cl
15
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o o~
AL )
« T O :
v
Me NFe Me N O i Me NS0 sy
cl cl cl
15a R . 15b 15¢
o F
o}
o—\’F
EN N o)
P HzN 1b
Me N —— N
Cl Y € H
cl
15d 15
gL

N-(2-F-3-F AL E)-3,3- A A BER% 15b
] 100 mL = FER AR 25 mL PUE NG, 2-&-3-F %0 15a (1.5 g,
10.59 mmol, HEEEZ). thEY) 14¢ (1.88 g, 11.69 mmol), Kk RIEEKEZE 0°C
Ji G2 M A (= R AR Z AN eM DY SR, 10.57 mL, 21.14 mmol), %A
AR R, 24 /N o AR R NN 50 mL Rk B SN K VA LA K
I, NIRRT AR 25 K B AL, 2R . BRZEEL(50 mLx3), & IfFA LA
F H AN AL BN A B (50 mLx2), A A TCKBRER N T8, k8, IR
WHE, HREMSRELAY 15D 270 g, 7R 98%), MHMEEAT I —PK
Vo
-y, 2
8-F-7-FF S -2(1H) - 15¢
] 100 mL o CORPARZOINA 15 mL & g, a9 15b (2.70 g, 10.48
mmol), 0°C Z1& M INKAREZ(8.37 mL, 157.11 mmol), IN5E/ailEIKH, dREE R
16 /NEF o JRIEBR VAT, BRI BIKOK R Ak, 1y, BT E
Rtk &9 15¢ (1.8 g, 72ZF: 89%).
MS m/z (ESI): 194.0 [M+1].
B=0
2,8- “F-7-FRAEEmk 15d
6] 50 mL B FUR R O AL &4 15¢ (800 mg, 4.67 mmol). =5 A BE( 3.16
g, 20.66 mmol), Kk REEFZE 95°C K 90 73-8h. bR s =SB, IAUK
K 50 mL, FIMIFIRRBR EANIE O TS pH N 8 /244, FH .18 ZBE A EL(50mL X 3),
A A RN AL I TR I (S0mL X 2), FE/K AR IREN T-1, 1k, JEIRIRE IS,
PR AT (i vk AR I A 2R B 2B T35 R Y, 13 BIhRL 54 15d (620 mg,
FEER, T1%).
MS m/z (ESI): 211.9 [M+1].
b7
8-5-N-(2,2- I [d)[1,3] A AL FF 5 -5-3)-7- TR e npk-2- i 15
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[A] 25 mL B FHRKKIMA 8 mL AL, 1A% 15d (300 mg, 1.29 mmol). 1k
A% 1b (268 mg, 1.54 mmol). =H LR (260 mg, 2.28 mmol). R N FHEE
95°C I 16 /NI o JRIERELVER, TN ZFERZHE 100 mL ks, AR R E4N
TR (S0mL X 2), YA AN PR (SOmL X 2) A AU FH To /KR RN T4,
T8, JEMIRE IR, FRARMIE = RO il £ T 5 (Waters-2767 Autopurification,
VeliAR R T 2 — B R AKVE VRO R B, F B IR 52+ 65%-95%, ¥ : 30 mL/min)
aifk, 15RREALAY) 15 (300 mg, FEE: 73%).

MS m/z (ESI): 349.1 [M+1].

'H NMR (500 MHz, DMSO-dg) § 9.93 (s, 1H), 8.90 (s, 1H), 8.11 (d, 1H), 7.65 (d,
1H), 7.49 (d, 1H), 7.37 (d, 1H), 7.30 (d, 1H), 7.07 (d, 1H), 2.55 (s, 3H).

SEHEf] 16
8-F-N-(2,2- WA IE[d][ 1,31~ AA IR R 5e-5-28)-7- F A B e bk -2- i 16

F
o—F
O
~
MeO N ”
cl
16
o o
T NN _
[ :] 14c [ :] o 0 [ :I \W
/
MeO NH, o MeO ”J\/ko o MeO N 0
o] Cl Cl
16a £ 16b 16¢c
o—l(’F R
O OA( F
AN X O
_ H,N 1b P
_ MeO N
Sy — ﬂ: s I MeQ’ N N
= & AP H
cl
16d 16
gL

N-(2-5-3-F A L 2K 3 )-3,3- A LA B 16b

[ 100 mL = AR 25 mL VUSRI, 2-5-3-F AL % 16a (1.5 g,

9.51 mmol, HEEZ). L&Y 14¢ (1.69 g, 11.40 mmol), 0°C ZEE N = I

I E IR M IS RIBIEW, 9.51 mL, 19.03 mmol), HARFFE =, KN 24

/N o AR R P IIN 50 mL VAN R SN VE TR R KRS, S SRR R 4 2K

WA, H R OBRAEE(50 mLx3), S IFANUH, FEAEALENE R (50

mLx2), JoKBREREN T, 98, JEMORERIRAE, 1520 bRk 54 16b (2.50
g, TUE: 96%), MM EEMT N M.
-y, 2
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8-F-7- F A L EMR-2(1H)-F 16¢

6] 100 mL S CRFRZMA 10 mL & F 4. LA 16b (2.50 g, 9.13
mmol), 0°C ZASFIIKEREZ(7.29 mL, 136.93 mmol), HZVKIE, kSN 16 /)
o JREBR LA, BRIV BT E A, 98, TR AE B hr
G 16 (1.6 g5 F23: 84%).

MS m/z (ESI): 210.0 [M+1].

E=b
2.8- " &-7-FA LM 16d

4] 50 mL H UK KON 2% 8mL k54 16¢ (800 mg, 3.81 mmol). =
FEWE(1.17 g, 7.63 mmol), FAERIELEF 2 100°C [ 3 /N o B 2 =,
O\ 20 mL $K7K , FIA AR FR AN TR 5 4 pH N 8 245, ] .18 ZLEE A BL(50 mLx3),
A HUAH RN AL AN TE VR I4(50 mLx2), F/KBRERAN T-E, 1Tyemds, FIrbE:
TS DA IR A 2 B 2B T35 R4, 13 2IF5 AL 5 47) 16d (680 mg, 17 ZE: 78%).

MS m/z (ESI): 227.9 [M+1].

A7
8-F-N-(2,2- WA IE[d][ 1,31~ AA IR R 5e-5-28)-7- F A B e bk -2- i 16

[A] 25 mL B FHKKIMA 4 mL 5 HAEE. LA 16d (250 mg, 1.09 mmol). 1k
A% 1b (227 mg, 1.31 mmol). = LR (224 mg, 1.96 mmol), SRR EF+ 5 95°C
JE RN 16 /N o IR IRERR VAR, IR 2,085 100 mL #kE, FHMRIRIRE
BNV PR B (S0mL X 2), YA S AL ENTE ek (S0mL X 2). A HLAH FH JC /KB B Bh T
e, b uE, Wk4n, ARERAERRELIBER A R B 2iLETIRR AR, 15 EiRT
16 (280 mg, F=ZF: 70%),

MS m/z (ESI): 365.1 [M+1].

'H NMR (400 MHz, DMSO-d) § 9.92 (s, 1H), 8.92 (s, 1H), 8.09 (d, 1H), 7.76 (d,
1H), 7.49 (d, 1H), 7.38 (d, 1H), 7.31 (d, 1H), 6.97 (d, 1H), 4.00 (s, 3H).

St 17
7,8- 5 -N-(2,2- A IF[d[1,3] = A ZFF R de-5- 05 - hk-2- e 17

F
o—+F

o
X
7
C'Q\/Nj\ﬁ
Cl
17
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21
Ve
MeO O
v
c NH: ¢l N 07 m oy cl N0
Cl H

Cl Cl

17a 17b 17¢
F
o~\'(':
OA(F
A
cl N> el m
oty
H=p &
17d

g

N-((2,3- 5K HE)-3,3- A B A ML 17b
Al 100 mL = PRI 25 mL PYERRIE, 2, 3- ~& 7% 17a (1.5 g, 9.26
mmol, TR L&Y 14¢ (1.65 g, 11.11 mmol), 0°C &3 InX(= B L hEdE) &
FEAN M PUEIRIEIET, 9.30 mL, 18.60 mmol), SR/GERFFEEE, KM 24 /)
o AR R AN 50 mL Y ATHRER S AN K A KN, SNV e 4k 22K
WA, H R OBRAEE(50 mLx3), S IFANUH, FEAEALENE R (50
mLx2), Jo/KEREREAT15, ihug, DEVEESE, 152 ArBE4 17 (2.50 g,
PR 97%), M EEM T N R M.
-y, 2
7,8- & EEk-2(1H)-B{ 17¢
5] 100 mL TR AP AR 15 mL & FHE 4654 17b (2.50 g, 8.99 mmol),
0°C 2218 AR EZ(7.18 mL, 134.79 mmol), SR/GHRIFVKIR, DREEN 16 /N,
IR BRZE R, BRI ARV A tH AR, 98, BR A5 BIAR AL &
M17e (170 g, 773F: 89%).
MS m/z (ESI): 214.0 [M+1].
=
2,7,8- =5 "Mk 17d
5] 50 mL # ORI &40 17¢ (1.0 g, 4.67 mmol). =5 A ( 3.58 g,
23.36 mmol), KAk RIEEFFE 95°C [ 90 434 8K b2 = &AM, TN\ 50 mL
KA, AR EMET 2 pH A 8 1247, H MR ABE#EEL(50 mLx3), A HLAH
FH VLR S AL BA AR+ (50 mLx2), To/KBREREN T, kg, k48, HRERE
LR IE R B i S5 24, 15 BAY 17d (950 mg, 77Z: 87%).
MS m/z (ESI): 231.9 [M+1].
b7
7,8- “E-N-(2,2- TR [][1,3] AL e -5-38)- e mk-2- % 17
6] 25 mL & R SIRPRINA 8 mL AR, L4549 17d (300 mg, 1.29
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mmol). 54 1b (268 mg, 1.54 mmol). = LB (260 mg, 2.28 mmol), SAJ5H
TR 95 CIRRBL 16 /MF o JlEFE =GR, TN 100 mL LR ZBaEM R, vl
PR ER BN VAR 155 (S0mL X 2), M A1 G AL BN VA VR I 15¢ (S0mL X 2). A LA e 7K IR
BREN T, 1EuE, W4n, FRERRFEEIBEUITEIRAIE R A gL e, 158
PR 17 (300 mg, FEER: 63%).

MS m/z (ESI): 369.0 [M+1].

'H NMR (400 MHz, DMSO-d;s) & 10.06 (s, 1H), 8.76 (s, 1H), 8.16 (d, 1H), 7.76 (d,
1H), 7.54-7.45 (m, 2H), 7.38 (d, 1H), 7.12 (d, 1H).

SEHE) 18
8-F-N-(2,2- WA IE[d][ 1,3 A A IR a5 )-6- FH AL npk-2- ik 18

F
o—+F

Mem o
o
N N
Cl H
18

o o
Me MeO)J\/kO/ Me
o) O/ Me
14c X
—_—
NH, AN T Ao
cl H L P 2 H Pfsgf
Cl Cl
18a E 18b 18¢
o~\'(': R
0 _¥TF
Me 0 Y
P N Me N
N™ ~ClI 2 4b _
cl —_— NN
L Cl
18d 18
g

N-(2-F-4-F A H)-3,3- A A B 18b

[ 100 mL = FE AR 25 mL VUSRI, 2-5-4-F 208 % 18a (1 g, 7.06
mmol, HE1EEZ). L&Y 14¢ (1.26 g, 8.47 mmol), 0°CZEIEFINM(= P IR
FIEENQC M TUARIEEW, 530 mL, 10.60 mmol), RGAHRFFEEIE, KN 24
AN o AR R PO IIN 50 mL YRR R S AN K TR VRV KON, IS SR R i o 2
KEAAHA, H IR BRGS0 mLx3), AIFAHA, AR SN G
(50 mLx2), HHAHHT KRBT, I8, JEBEURRYE, MRERAE AL
BelR AR R B Ak I m ), 132055854 18b (1.50 g, /7% 82%).

-y, 2
8-F-6- ALk -2(1H)-FH 18¢
6] 100 mL B8 TR RN 2 mL & %E 44 18b (1.50 g, 5.82 mmol),
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0 ‘CEMEWINKIREZ(4.7 mL, 87.31 mmol), SRJGHIEVKIS, 4kEEN 4 /INiF. Uk
JEIRAG R EVEN, KBRSV it E A, L, A TS 20 AL
AW 18¢ (08 g, Fo&: T1%).

MS m/z (ESI): 194.0 [M+1].

B=0
2,8- 4 -6- R LIk 18d

5] 50 mL 8 EUR R I A4 18¢ (0.5 g, 2.58 mmol). =F %M 2 mL,
WAk RIEJETH 2 95°C AL 90 738 R i 25 = &UA S, INIAVKIK 50 mL, H 4
BEFERR(S0mL<3), A AIAH A PRl S AL BN A BRI (50 mLx2), Jo/K TR B T-J5
g, W4E, HRERCAE RIS AIE R B AiLET AR, BRI S
18d (03 g, 7Z: 55%).

MS m/z (ESI): 212.0 [M+1].

A7
8-F-N-(2,2- WA IE[d][ 1,3 A A IR a5 )-6- FH AL npk-2- ik 18

[A] 25 mL B FHKKIMA 3 mL #HAEE. (654 18d (50 mg, 0.24 mmol). 1k
AW 1b(102 mg, 0.59 mmol). = ZM(67 mg, 0.59 mmol), SRJEHRLETF4 95°C
KON 16 /N RONAEIE R, A 25 mL 7K, 2B ZEEREL(25 mLX3),
A ACANTETR VLI (25 mL X 2), JoKBREREN T . R IRYE R 22857, RARME R
TR 1l 4% 3 7 (Waters 2767-SQ Detecor2, Feflifk % : 10 mmol/L BREZE 4% 7K
TR, CIEWBEE: 70%-90%, ¥iiE: 30 mL/min)2ift, 53IFRELAY
18 (55 mg, F=ZF: 67%)-

MS m/z (ESI): 349.1 [M+1].

'H NMR (500 MHz, CDCl5) 8.26 (s, 1H), 7.87 (d, 1H), 7.60 (s, 1H), 7.35 (s, 1H),
7.14 (m, 1H), 7.02 (d, 1H), 6.85 (d, 1H), 6.79 (s, 1H), 2.46 (s, 3H).

SEHE ] 19
8-F-N-(2,2- WA IE[d][1,3] A A IR 5e-5-28% )-6- F A FL bk -2- i 19
F
o—+F
O

U Y
s
N

N
Cl
19
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o o~
MeO MeO)J\)\O/
MeO. o o MeO N
14c
e O ——
i B H ;b N 0 W=
Cl Cl H
19a F 19b 19¢

o~ F

. F
F
o\
MeO N /@ MeO 0
N
o H2N
N e 1b P
cl A NTON
B al
19

19d
g
N-(2-F-4-FEFE IR HE)-3 3- A A TABEZ 19b
5] 100 mL = CR AR 25 mL PUSIMENE . 2-5-4-F AL 78 1% 19a (1 g,
6.35 mmol, HE1REZ). L& 14¢ (1.13 g, 7.61 mmol), 0CZEIEF MU= Ik
FEIE YR LA M PUE VAR, 476 mL, 9.52 mmol), ARG RTFFE=E, /N
24 /NI AR R AN 50 mL VURIRR BR S AN A VAR K RBE, 5 VR A 46 55
ZRKEDAHA, F R ZEEAEE(S0 mLx3), & 3 U 3 A SN T T e
B(50 mLx2), ANUHHCKBREREN T8, Ly, JERERAs, AR (i
PLYEIIR A R B 4ifL R85y, BEFRELAEY 19b (1.20g, 772 69%).
-y, 2
8-51-6- A FL & k-2 (1 H)-BR 19¢
6] 100 mL B8 TR RN 2 mL & %E LA 19b (1.20 g,4.38 mmol),
0°C S IR IREZ(3.52 mL, 65.76 mmol), SRJGHRIEIKIG, 4kELRM 4 /N, I
JEBRZEIER, RN BIVOK b AR, 98, BT3B bRk &4
19¢ (0.6 g, J7Z: 65%).
MS m/z (ESI): 210.0 [M+1].
F=ob
2,8- G -6-FF AL 19d
5] 50 mL B LI AR I AL A4 19¢ (500 mg, 2.39 mmol ). =& % 2.5 mL,
WAk RIEJEFH 2 95°C B 90 738t IR RR £ =S AT S, A 50 mL ¥K/K, &
Mg CEEAS (50 mLx3), A HLJZE A S A BNAEBE(S0 mLx2), Jo/KBREREN T4,
g, W4E, HRERCAE RIS AIE R B AiLET AR, BRI S
19d (75 mg, 7=#: 14%).
MS m/z (ESI): 228.0 [M+1].
b7
8-S-N-(2,2- I [d][1,3] A ZFF K be-5-3L)-6- F A0 S e mk-2-fi% 19
[ 25 mL B RMEPRKINAN 3 mL FFAEE. a4 19d (75 mg, 0.33
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mmol). 54 1b (142 mg, 0.82 mmol). =F LR (94 mg, 0.82 mmol), ZAJEH
BEFFE 95 CIR ML 16 /N o B HIZER, A 25 mL /K, H 4R EREEEL
(25 mL X 3), HAEALENAR LS (25 mLX2), TR TIE. R 27,
VR AWML w2 RO BORE 1] 4% (A 58 V5 (Waters 2767-SQ Detecor2, ¥EifA % : 10 mmol/L
B SRR KBTI 20, ZIEMIBERE : 65%-85%, Wiik: 30 mL/min)2ifk, 33kr
BAL AP 19 (55 mg, T7H: 67%).

MS m/z (ESI): 365.1 [M+1].

'H NMR (500 MHz, CDCls) 8.22 (s, 1H), 7.85 (d, 1H), 7.45 (s, 1H), 7.11 (s, 1H),
7.00 (d, 1H), 6.94 (s, 1H), 6.85 (d, 1H), 6.73 (s, 1H), 3.89 (s, 3H).

SE ] 20
6,8- 5 -N-(2,2- T [d][1,3] AT R die-5-3) s bk -2- 1% 20

F
o—+F
o)
O Y
P
Cl
20
o o
Ve
cl MeO 07 ¢ P o
14c 0 o N
NH, ™ o o N)J\/ko/
H— b N™ "0 =%
cl a M H
cl
20a F 20b 20c

Cl gAlp7 N H
Cl
20d 20
gL

N-(2,4- SR H)-3,3- AL A B 20b

Al 100 mL = PRI 25 mL PYERRIE ., 2,4- ~&K% 20a (1.0g, 6.17
mmol, T RE). &Y 14¢ (1.10g, 7.41 mmol), 0 ‘CEEEREINX(=H HAEH) %
FNQ M YA RIEVER, 4.63 mL, 9.26 mmol), RJGE R ERIR, M 24 /N,
R RN 50 mL YR RR R SN ACVE R K RSE, 5 VR T 4 ok 25 DR 8 4
HHIAE, H 288 ZBEFEEL(50 mLx3), A 3 A HLAH M S AN 55 (50 mLx2),
AHAHH KRBT, 108, MBS SE, PR (il DA I Rk 2 B
AL TR R, 13BN AT 20b (1.40 g, T=H: 82%).

-y, 2
6,8- ~AIEMR-2(1H)-Hi 20¢
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6] 100 mL 28 TR RN 2 mL & %E LA 20b (1.20 g,4.31 mmol),
0 ‘CAS T INIKAREZ(3.52 mL, 65.76 mmol), SRGHIZEVKIG, INIE 90°C 4k g b
4 /N o RERR VAT, KR AR BIKOK R A AR, e, AR T RS B
LAY 20¢ (0.5 g, F7E: 54%).

MS m/z (ESI): 213.9 [M+1].

B=0
2,6,8- =&k 20d

6] 50 mL B FUR A I AL A4 20¢ (300 mg, 1.40 mmol). =& 2 mL,
WAk RIEJETH 2 95°C AL 90 738 R i 25 = &UA S, INIAVKIK 50 mL, H 4
ZBEFERL(50 mLx3), A ALAH H AN S AL BNV MRS (50 mLx2),  Jo/K R B T4 »
g, W4E, HRERCAE RIS AIE R B AiLET AR, BRI S
20d (240 mg, F=E: 74%).

MS m/z (ESI): 231.9 [M+1].

A7
6,8- “E-N-(2,2- IR [A][1,3] A LI R e -5-F8 ) eIk -2- % 20

[A] 25 mL B KK 3mL FAEE. 46454 20d (100 mg, 0.43 mmol). 1k
40 1b (82 mg, 0.47 mmol). =L (123 mg, 1.08 mmol), SR G E T+ 4 95°C
KON 16 /N RONAEIE R, A 25 mL 7K, 2B ZEEREL(25 mLX3),
A ACANTETR VLI (25 mL X 2), JoKBREREN T . R IRYE R 22857, RARME R
TR 1l 4% 3 7 (Waters 2767-SQ Detecor2, Feflifk % : 10 mmol/L BREZE 4% 7K
TR, CIEWBEE: 80%-95%, Vii#: 30 mL/min)2ift, S3IFRELAY
20 (55 mg, 77#: 63%).

MS m/z (ESI): 369.0 [M+1].

'H NMR (500 MHz, CDCl5) 8.23 (s, 1H), 7.86 (d, 1H), 7.72 (s, 1H), 7.56 (s, 1H),
7.14 (d, 1H), 7.03 (s, 1H), 6.94-6.72 (m, 2H).

SEER 21
(25,35,45,5R,6R)-6-(CR I [d][1,3] AL K e -5-F (8- M Mh-2- ) = HE)-3,4,5- = %%
FVUS2H-IE g -2- 53 21
0\

O

N Jij
Z
N N

Cl o \wOH

HO
v~ “OH
O OH

21
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Re o\
YCO‘ v Jé(o
° °
- )
z Z
o : NN
0o\ YO /J“o & o
o) o B \n/
h © = o o
P P - Y 0
N H L iz o H )\
Cl \n/ O
e}
10 21a
0\
jot
A
s
o N N
Cl o ~\OH
HO. o
O OH
21
gL

(2R,3R4S,58,65)-2-(CR I [d][1,3] — A2 FA I e -5- 25 ) (8-S ME Wbk -2- 2 ) 22 2k )-6- (48
TP IR -2H-MEI-3,4,5- = BS RS 21a

A5 10 (380 mg, 1.27 mmol WA M#EAE 2K (15 mLyH, MIABRERH(131 mg,
0.76 mmol), I 145°C oK N 12 /M, BN 59 2a (606 mg, 1.53 mmol),
145 C KR BL 24 /Mo BRI REIR, BRIRAARRE PR, BRI E
LV AA R B 2iAF BIFR LAY 21a (450 mg, T7ZE 58%).

MS m/z (ESI): 615.0 [M+1].

Y2
(25,35,48,5R 6R)-6-(ZK I [d][1,3] — A LI [ be-5- 2 (8-S Mph-2- 28 ) = 0k )-3,4,5-— %
FEIUE2H-E g -2-FR R 21

B — K EEEANH (645 mg, 15.35 mmol )VAMEAEK(4 mL)H, SN 30%id 44k
FVAT(1.83 mL), ZEiRHHE 10 48 B X E BN EIHL A4 21a(450 mg, 0.51 mmol)
[ VSR VA M(16 mL)H, FiRHEHE 16 /AN o FIMIATBRACER BRENVA W20 mL)F
KJg, H1NEBBREHIFETTE pH AN 4, H AR ZER(50 mLX3)FEE, HF1 &by
FEWL(100 mL)FEE, A VLA R 46 f5 28 s ROBUHH il 4 (L% 7 (Waters 2767-SQ
Detecor2, Wit fk £ : 10 mmol/L FIBRIRE L /KIEHRA IE, CIEWIERRE : 15%-95%,
WIE: 30 mL/min)2ifk, f3EIFRLEH) 21 (85 mg, 77 35%).

MS m/z (ESI): 475.1 [M+1].

'H NMR (500 MHz, DMSO-ds) § 8.03 (d, 1H), 7.78 (d, 1H), 7.72 (d, 1H), 7.26 (t,
1H), 7.06 (d, 1H), 7.00-6.86 (m, 2H), 6.50 (d, 1H), 6.34 (d, 1H), 6.13 (d, 2H), 5.08-4.82
(m, 2H), 3.51 (d, 1H), 3.40-3.25 (m, 2H), 3.06 (t, 1H), 2.98-2.82 (m, 1H).

SEE B 22
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(2S,35,4S,5R,6R)-6-((8-F HeMk-2-3£)(2,3- ~ A K IF[b][1,4] — A ZFF Ch-6-52) 5
5£)-3,4,5- =R HL VYA -2H-NE I -2- AR L 22

22
|§r
O o™
/OYO‘O ° m ’
i ~

O/\ (o] & /&o ©
o L. R e
P
NN ik :
cl H ” O\n,é o)\
6 0 2a
o/\
N o)
o
— NN
B Cl o ~\OH
HO o
O OH
22
G

(2R,3R 4S,55,68)-2-((8-FA HEMk-2-3£)(2,3- ~EAZKIF[B][1,4] A I Che-6-F)F
Fy-6-(FR AL S -2H-1E I -3,4,5- = B RS 22a
A 6 (500 mg, 1.60 mmol)JEMASEF K30 mL)H, IIANGKEREH(165 mg,
0.96 mmol), M#E 140°C /KM 12 /N, BRI A D) 2a (1.90 g, 4.80 mmol),
140°C 7KL 24 /N o RV R EIR, WRIRAARRE PR, BRI Er (il
LR AIE &R B 24043 265 AL A4 22a (400 mg, 772 40%).
MS m/z (ESI): 629.0 [M+1].

Y2
(25,35.,45,5R,6R)-6-((8-F M MK-2-F)(2,3- A A IF[b][1,4] —FE LI O e-6-F5) 2
5)-3,4,5- =5 HE VYA -2H-MEIE-2- R R 22

WK AN (534 mg, 12.72 mmolWEAEAE/K(S mL) T, HNA 30%id %4k
SUAM(1.1 mL), ZiRBFE 10 280 S IZIEBUMA RIS ) 22a (400 mg, 0.64 mmol)
(I VYR VAR (1S mL)H, SRR 2 /NS o AR AR A IR BR AN VA R (20 mL)7A K
JG, H 1IN ShRREIETT 2 pH A 4, FH LFR 4BR(50 mL X 3)AKHL, MO &AL AN vE
(100 mL)PEE, A HLAH Ik e K 46 5 28 1 RO il 4% 23 7 (Waters 2767-SQ
Detecor2, Wil fk £ : 10 mmol/L FIBRIRE L /KIERA IE, CIEWIERRE : 20%-65%,
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WIE: 30 mL/min)2ift, f3EIFRELEH) 22 (95 mg, 77 Z 36%).

MS m/z (ESI): 489.1 [M+1].

'H NMR (500 MHz, DMSO-ds) & 8.01 (d, 1H), 7.77 (dd, 1H), 7.70 (dd, 1H), 7.25
(t, 1H), 6.99 (d, 1H), 6.94 (d, 1H), 6.89 (dd, 1H), 6.46 (d, 1H), 6.33 (d, 1H), 5.03-4.83
(m, 2H), 4.40-4.20 (m, 4H), 3.54 (d, 1H), 3.43-3.36 (m, 2H), 3.08 (t, 1H), 2.97-2.81 (m,
1H).

SEht 23
8-F-N-(2,2- WA IE[d][1,3] A A IR a5 )-5- F e np-2- i 23

F
Me o—+F
iog
IS
o
NN
Cl H
23

o)
/u\v/l\ e Me
HO o™ J
23b Q0 ~
NH, 5 % NMO/\ . N
57 H U7 N B

Cl cl el
23a E 23¢ 23d
F
o\
Me 0 R F
Me O-j(’
A o)
~ H,N 1b \
NZ e 2 P
Cl EE N ”
Cl
23e 23
g

N-(2-F-5-FR L 2R IE)-3 3- - Z A TR BEE 23¢

] 100 mL =R 5 mL NN- - EER G, 2-5-5-FFIK % 23a
(0.5 g, 3.53 mmol, HEA3EZY). 3,3- AR 23b (0.63 g, 3.88 mmol, H R &),
OCZEE N 2-(7-5 7% 2K IF =% M)-N NN, N'- VU B 3L fif 7S s i e g (2.01 g, 5.29
mmol). N,N- 732091 g, 7.06 mmol), RJGIERTFERIL, KM 24 /N,
Al R DN SO mL YRR BR S ANVE IR KRB, H 208 ZBR 2 (50 mLx3), &
HANUEE, PR SALANTA R BEA(50 mLx3), AN TR R T, Tk,
VEMURUE IR GG, SR AR AW 23¢ (1.0 g, 77 99%), 7 MEEAT
TR

Y2
8-F-5-F Lk -2(1H)-F 23d

6] 100 mL 8 DR M 2 mL & 5. A4 23¢(1.00 g, 3.5 mmol),

0 ‘CEEMERINKFRER(G.35 mL, 62.98 mmol), SRJGHRIEIKIE, DKL 4 /.
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JERE 1B, RS 50 mL kKT, 2 ZESAEL(S0 mL><5) SE
BUAH, AN EALARTA MBE(S0 mLx2), AHUHHITKERRRAN 1%, 1LuE, I8
JEHYE, FIRERAE AR DR AA R B sib &y, SRksE5Y 23d
(026g, Z: 38%).

MS m/z (ESI): 194.0 [M+1].

B=0
2,8- S -S-FAEENR 23e

] 50 mL 5 MR H RN AL A 23d (o 26 g, 1.34 mmol). =& A2 mL),
PR R EFT A 95°C AL 90 438 e I8 B2 =& A, INAUK/K(GS0 mL), HZ
R 2 EEAEEN(S0mLx3), A HLAH A A S AL Eh ﬂ*ﬁiﬁ'm(so mLx2), FE7KAREREN -1,
uE, W4n, SRS MR B S Y 23e (028 g, FEE: 99%), M MEEAT
TR

MS m/z (ESI): 212.0 [M+1].

A7
8-F-N-(2,2- WA IE[d][1,3] A A IR a5 )-5- F e np-2- i 23

[A] 25 mL BHEHFRKIMA 3 mL RAEE. (L5 23e (100 mg, 0.47 mmol).
149 1b (97 mg, 0.56 mmol). = LR (161 mg, 1.41 mmol), SRJFIFIREF =
95°C L 16 /NI o JBIAHIZ IR, I 25 mL 7K, H 4R ZBEAEL(25 mL X 3),
VAN AL BB BEEE (25 mL X 2), JooKBRBREN T4 . UK BR Z2IE], FRARME ER
YRR 1l 4% f 3 7 (Waters 2767-SQ Detecor2, Feflifk % : 10 mmol/L TR EE S 4% 17KV
A1, ZIERIRREE : 70%-90%, WiiE: 30 mL/min)2ift, S2IbREALAY) 23 (80
mg, FCFE: 48%).

MS m/z (ESI): 349.1 [M+1].

'H NMR (500 MHz, DMSO-ds) & 9.96 (s, 1H), 8.88 (d, 1H), 8.27 (d, 1H), 7.69 (d,
1H), 7.48 (dd, 1H), 7.37 (d, 1H), 7.19-7.12 (m, 2H), 2.57 (s, 3H).

SEjitf) 24
8-S -N-(2,2- A [d][1,3]) A IRFR K- 5-5E)-5- F AU e mik-2- e 24

Me 0’3(':

8
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OMe Q OJ
J\/k A~ Me OMe
HO O
(¢} O S
23b
- @L I —
5 2 m—y N o o N"TO mew
Cl cl
24a . 24b 24c
OA(F E
OMe /@O OMe OA(F
S
A 3 LY
N ———— NG
Cl Iy Cl H
24d 24

g
N-(2-5-5-F AL IL)-3 3- ~ Z A LR B e 24b

4] 100 mL = FR AN 5 mL N,N-—F J£ P BE A% . 2-5-5- FF A L 75 % 24a
(0.5 g, 3.17 mmol, H1FEEZY). LAY 23b (0.63 g, 3.88 mmol), 0°CZEIEINAN 2-(7-
BRI = M)-N,N,N N -V B LR 7S U IR EE(2.01 g5 5.29 mmol). N,N- 5
H #0911 g, 7.06 mmol), SRJE1E R FF B E W, A 24 /N AR A 50 mL
VLRI B SNV K R RE,  H 2088 B AEHL(50 mLx3), & IFAHIAE, HHAE
ACERIE IS ER(50 mLx2), ANUAHAHJCAKBRER N 1, ik uk, IEMREEIKYE, 1931
FL= S AR RAL 50 24b (0.95 g, 723R: 99%), M= SEBHT T —2 &ML,

-y, 2
8-%-5- S SLHEI-2(1H)-H 24¢

6] 100 mL B8 TR RN 2 mL & %E LA 24b (0.95 g,3.14 mmol),
0CZEE T INKIRIR (2.52 mL, 47.22 mmol), SRJGHIZVKIE, BREERN 4 /NI o Uik
JEBRZER, KRRV AE] 50 mL 9KKH, H LR LEEAEN(S0 mLx5), AIFH
BUAH, PR S ENA B (50 mLx2), AHUHHCKERBRAA T, I8, 18
PR IRAR, FHRERCAE RV AT IR AR R B A4k ik &9, 15388 AY) 24¢
(026g, I"F: 40%).

MS m/z (ESI): 210.0 [M+1].

F=ob
2,8- L F-S5-FR A AL ENR 24d

5] 50 mL B LI AR I AL S 24¢ (365 mg, 1.26 mmol). =& & 2.5 mL,
WAk RIEJETH 2 95°C AL 90 738 R i 25 = &UA S, INIAVKIK 50 mL, H 4
CBEASHL(50 mLx3), A HLJZ A SN IS (S0 mLx2), Jo/KBRERAN T8, i
V&, W4h, BRI RAR LAY 24d (288 mg, FREE: 99%), HTHEEM TR
— R

MS m/z (ESI): 228.0 [M+1].
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8-S-N-(2,2- S I [d][1,3] A IFF R 5-5-3)-5- PR e KL th-2- ik 24

5] 25 mL B8 PRI 3 mL FAEE . tL54) 24d (288 mg, 1.26 mmol). 1k
A% 1b (218 mg, 126 mmol). = LR (431 mg, 3.78 mmol), SRFIFIREF =
95°C L 16 /NI o JBIAHIZ IR, I 25 mL 7K, H 4R ZBEAEL(25 mL X 3),
LR AL BN G (25 mL X 2), To/KIREREN T-H5 . KRR 257E7, RARME B
YRR 1l 4% f 3 7 (Waters 2767-SQ Detecor2, Feflifk % : 10 mmol/L TR EE S 4% 17KV
A1, SRR : 65%-85%, Wik : 30 mL/min)4ifk, 15355810 A4) 24 (230
mg, FCFE: 49%).

MS m/z (ESI): 365.1 [M+1].

'H NMR (400 MHz, DMSO-ds) § 9.97 (s, 1H), 8.87 (s, 1H), 8.31 (d, 1H), 7.72 (d,
1H), 7.48 (d, 1H), 7.37 (d, 1H), 7.09 (d, 1H), 6.83 (d, 1H), 3.95 (s, 3H).

SEH ] 25
5,8- &-N-(2,2- I [d][1,3] — A0 TR be-5-3k ek -2- i 25

cl o% F
cl O OJ
Cl
PE NN ) i
23b o O R
NH LA~ [I L
I b ° oy N“To =
Cl Cl
F
25a OJ(F 25b 25¢

cl O .
= H,N il A O)(
P 2 1b /@
N7l
Cl FuH

25d

Eﬁ—if
N-(2,5- G HHE)-3,3- 28 LTI BL 25b
5] 100 mL = CR RN 5 mL N,N-—"-F L BRI . 2,5- & 7504 25a (0.5
g, 3.08 mmol, HE1REZ). 1b4% 23b (0.50 g, 3.39 mmol), 0°CZEIEINA 2-(7-%
FRIFE =5 ME)-N,N,N' N -VU FF LR 7S T R IR (2.01 g5 5.29 mmol). N,N-— 5742
L% (091 g, 7.06 mmol), SRERRFRER, KN 24 /N o A RN 50 mL
PR B SN K VIR KON, B8 ZBEAEEN(50 mLx3), A FFANIAH, FA
SUBEBRBE (50 mLx2), AU FIKBRIRIN T, W8, IERRRkYE, 15
B SARREAL S 25D (0.94 g, 7REE: 99%), A EEEH T T —2 KRB
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-y, 2
5,8- & MEMR-2(1H)-Fii 25¢
6] 100 mL B8 TR RN 2 mL & %E A4 25b (0.51 g, 1.67 mmol),
0 ‘CLEMM IR ER(1.33 mL, 25.05 mmol), SRJGIIEVKIS, 4kEE M 4 /INrF. Uk
JEBR R, W RSB S] 50 mL KK+, R GEEAEN(S0 mLx3), AIFH
BUAH, AR S EA R (50 mLx2), AN TSR T8, 38, 38
VRIS, PR ik L IR AIA R B ifb Frig ik 20, 13305884k &4 25¢
(021g, "Z: 56%).
MS m/z (ESI): 214.1 [M+1].
B=0
2,5,8-=F Mk 25d
4] 50 mL ¥ COR K O &4 25¢ (213 mg, 0.99 mmol). =5 % 2 mL,
WAk RIEJETH 2 95°C AL 90 738 R i 25 = &UA S, INIAVKIK 50 mL, H 4
ZBEFERL(50 mLx3), A ALAH H AN S AL BNV MRS (50 mLx2),  Jo/K R B T4 »
ik, W4n, BB AR AL A 25d (230 mg, PR 99%), FHFT A ELRE T
TR
MS m/z (ESI): 231.9 [M+1].
A7
5,8- “5-N-(2,2- —FBIEIF N[ 1,3] = AR K e -5 -8 e k-2 25
[A] 25 mL B KK 3mL JAEE. 41659 25d (234 mg, 1.01 mmol). 1k
A% 1b (174 mg, 1.01 mmol). = LR (344 mg, 3.02 mmol), SRFIFIREF =
95°C L 16 /NI o JBIAHIZ IR, I 25 mL 7K, H 4R ZBEAEL(25 mL X 3),
YLD S AL A BRI (25 mL X 2), JoKBREREA T, 138, D8RI MR 4aRR 2505 7,
WA T OBORE 1 4% 4392 (Waters 2767-SQ Detecor2, ¥eflifA%: 10 mmol/L
PR KB 2.0, ZIERIBRIE: 80%-95%, iiE: 30 mL/min)Zifk, 753bk
BiAL-AY) 25 (230 mg, FRE: 59%).
MS m/z (ESI): 369.0 [M+1].
'H NMR (400 MHz, DMSO-ds) § 10.18 (s, 1H), 8.79 (d, 1H), 8.35 (d, 1H), 7.81 (d,
1H), 7.51 (dd, 1H), 7.46 (d, 1H), 7.40 (d, 1H), 7.27 (d, 1H).
S 26
8-0-2-((2,2- “HAIF[d][1,3] RIS b -5-3 ) I e itk -6- 15 26

F
o—+F

ROt o
o
N N
Cl H
26
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o o
Br MeOJ\)\O/ B _ . .
\Q\ 14c¢c (0] O S RS
_— _— o
NH & Hj\/ko/ $o N0 H=#H N cl
c Cl a H Cl
26a 26b 26¢ 26d
F
F
oj( F . E
Br. N © NC N 0
HoN 1b )
~
B NT N BRY N“ N
cl & H
26e 26
g

N-(4-1R-2-FR3E)-3,3- A AR NZ 26b
[ 100 mL = FRH RN 25 mL PUSIRIE ., 4-7R-2-5 K% 26a 3.0 g,
14.53 mmol, ©RE). LAY 14¢ (236 g, 15.98 mmol), 0 CEE NI (= F &
Tl YR AN M USRI VAM, 10.89 mL, 21.79 mmol), REERFAEER, K
B 24 /NBF o TR RN SO mL VRN G BV R K IR RL, I8 BR 25577, 2
TR ZLBEAEHL (50 mLx3), & 3FA N M S AR BE (50 mLx2), A HUH
ToKBRER BT, L8, SRR, 1320 bR S 26b (4.60 g, 7
98%), FH BT TR,
-y, 2
6-1R-8-FEMK-2(1H)-B 26¢
[A] 100 mL . TR H AR 5 mL &5 54 26b (4.60 g, 14.25 mmol),
0 ‘CZEE R INFREZ(11.40 mL, 213.89 mmol), SREHIZEVKIE, INHE 90°C4k4: I
RE 2 /NEF . JRIERREVER, BERARYITAR] 50 mL VKoK, 28 ZBEEEEL(S0
mLx5), £ A AL BN R (50 mLx2), A LA TE KB B AN T,
g, DEMORERAE, FRERCAE BB LB IR AIA R B 2iL TR, S3x
LAY 26¢ (0.46 g, T2F: 12%).
MS m/z (ESI): 257.9 [M+1].
B=0
6-1R-2,8- Sk 26d
6] 50 mL B FUR AR I AL &4 26¢ (460 mg, 1.78 mmol). =& 2 mL,
Wik R T2 95°CIRBL 90 4r8f o kR 25 =&, IAVKIK SO0 mL, 2
ZBEREH(50 mLx3), A HLAH M S D5 (50 mLx2), To/KBREREN T4,
ik, W4n, RPN AL A 26d (440 mg, TR 89%), FHFTMMELREET
TR
A7
6- 1R -8-F-N-(2,2- “FIEI[d][1,3] AT R pe-5-38)Emk-2- % 26e
[A] 25 mL B KK 3mL FAEE. 4659 26d (280 mg, 1.01 mmol). 1k
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A% 1b (175 mg, 1.01 mmol). = LR (345 mg, 3.03 mmol), SRFIFIREF =
95 C I 16 /NI o [RBIAEN S, I 25 mL WURIBREREANIAW, 4R 2.1k
AEHL(25 mL X 3)0 A HUAH MR S BB B E (25 mL X 2), Jo/KBRERB 1. I
JEBEEVER], HRERAE BB LB AIE R B 2iL TRy, BRI
26e (260 mg, FTE: 62%).

MS m/z (ESI): 412.9 [M+1].

EhL
8-5-2-((2,2- R AEIF[d][1,3] A IR SR pE-5-F) A ) ihh-6-JiF 26

6] 25 mL = MR AR NN 3mL N,N-— B 3L Z. B A A4 26e (150 mg, 0.36
mmol). FALEF(126 mg, 1.01 mmol). ££¥7(3.50 mg, 0.05 mmol). —=( VKR
Fil) — 4836 mg, 0.04 mmol). 1,1 ZRIERE) %246 mg, 0.08 mmol), MR
135°C )R 3 /B o JRMEAEIZR =, TN 25 mL 7K, H 28R ZBEAEEL(25 mL X 3),
VAN AL BB BEEE (25 mL X 2), JooKBRBREN T4 . UK BR Z2IE], FRARME ER
YRR 1l 4% f 3 7 (Waters 2767-SQ Detecor2, Feflifk % : 10 mmol/L TR EE S 4% 17KV
W21, ZHERIREEE : 80%-95%, WiiE: 30 mL/min)2ift, S2IbsBALAY) 26 (55
mg, 7F: 63%).

MS m/z (ESI): 360.1 [M+1].

'H NMR (400 MHz, DMSO-ds) & 10.33 (s, 1H), 8.74 (s, 1H), 8.36 (s, 1H),
8.22-8.12 (m, 2H), 7.53 (d, 1H), 7.41 (d, 1H), 7.22 (d, 1H).

SEjfs) 27

8- 5 -6-FR A FIE-N-(2,2- = I [d][1,3] A Z I TR e -5 -3 ) s bk -2- 1% 27

F
o—F

O
3 Y
NZN
cl H

27

F

F
o—F AL o—~F
pecVogiin wlin s o ¥ o
_ 27a P
Cl Cl
26e 27

BAA Y 26e (165 mg, 0.40 mmol)¥AT 7.5 mL 1,4- S /SNHHAIK(V/V = 4:1)
o, IR RIS 27a(41 mg, 0.48 mmol, FREAL2ERI (LD FRAR).
WREZEN(127 mg, 1.20 mmol). &1, 17-B( AT F @ L2483 (39 mg, 0.06
mmol, HEAEZA). BB =IR)G, FHEE] 100°CREL 3 /M. RBAEZEZER,
[ S5 SV I AN AT BR IR AN TR (25 mL), F 218 B A H(50 mLx2), & 3FAHL
FH, KRBT 1 o IO PR 2508 ), B R W) 48 /a1 0O il 2% (3% V5 (Waters
94
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2767-SQ Detecor2, Wififk &: 10 mmol/L BRIZE /KB 20, G IR E .
75%-95%, {iiK: 30 mL/min)2ifk, 3RIGRBAAAY) 27 (20 mg, 77ZE: 13%).
MS m/z (ESI): 375.1 [M+1],
'H NMR (400 MHz, DMSO-ds) & 9.90 (s, 1H), 8.85 (d, 1H), 8.05 (d, 1H), 7.55 (d,
1H), 7.48-7.44 (m, 2H), 7.36 (d, 1H), 7.09 (d, 1H), 2.08-2.03 (m, 1H), 1.06-0.97 (m,
2H), 0.81-0.75 (m, 2H).

SEa s 28
8-F-N-(2,2- —FAIH[d][1, 3]:%%%32&%-5-%@{El%-zg-nttﬂrﬁ-zt-%)@ﬂﬂi-z-ﬂﬁ

o%F
F
o+ ] i i (O\Q\/j\ o F
@ seeNed
Cl H
8b
o—kF
EF%i
8-F-N-(2,2- WA IE[d[1,3] AR R J5e-5-55)-6-(3,6- - F -2 H- ML HR -4- 25 ) P -2 -
fi 28b

BALAY) 26e (181mg, 0.44 mmol )& T 7.5 mL 1,4- S ANFAIK(V/V = 4: 1),
TN 3,6- -2 H-ME R -4-H B A7 A0 B2 G 28a (92 mg, 0.44 mmol, AR (E
W) AMRAT). BRFREN(140 mg, 1.31 mmol). &1, 1 -B( AT HE ) i ak4n
(I) (29 mg, 0.044 mmol). FAEBEH=IRJG, FHED] 100°CKRRL 3 /Mo MV EH
ZER, AR AR R EARVE (S mL), H 28 ZEEAEL(50 mLx2),
HIFEVAE, KRR T WERRZVER], AR AL R FIE R B
AL T3RR3R A1) 28b (140 mg, F7H: 77%).

MS m/z (ESI): 417.0 [M+1].

Y2
8-F-N-(2,2- IR IF[d][1,3] = AR FF Jede-5-4% )-6-(VU S -2 H-FLk e -4 -5 ) P bk -2- iz
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28

A5 28b (140 mg, 0.34 mmol)¥& T 10 mL Z & Z 85+, IR (70 mg,
5% Wt., 50-70% /K&, WEtbRiE (Ed) HRRAR), @REHR=K, &%
NN 24 /N o TR ROk SR RONR, UK BR ZHIE R, SRR m SR ) &
5% (Waters 2767-SQ Detecor2, Filliifk & : 10 mmol/L PR # /K RN 0,

FEBIREEE : 70%-95%, ¥iiE: 30 mL/min)2iftk, BFbrELEY) 28 (70 mg, 7

. 50%).

MS m/z (ESI): 419.0 [M+1].

'"H NMR (400 MHz, DMSO-ds) § 9.92 (s, 1H), 8.86 (d, 1H), 8.11 (d, 1H), 7.74 (d,
1H), 7.61 (d, 1H), 7.47 (dd, 1H), 7.37 (d, 1H), 7.10 (d, 1H), 3.99 (dd, 2H), 3.46 (td, 2H),
2.93-2.85 (m, 1H), 1.83-1.68 (m, 4H).

SE ] 29
8-50-7T-FR TR HE-N-(2,2- ~FIE I [d][1,3] = AL IR TR BE-5-45 e bk -2- iz 29

N
Cl
29
o o
MeO)J\/kO/ o o X X
14c
—_— ~Z
Br NH, PP Br HJ\)\O/ - NS0 =, Br N el
cl cl cl cl
29a 29 29¢ 29d

o F
/@ oA( F B(OH), OA( F
HoN _ 2ta N O
T wmny )
NN

Cl

g
N-(3-{R-2-FRHE)-3,3- “HAAEANZ 29b

W 3-VR-2-5-7K M 29a (2.0 g, 9.72 mmol, HEAFEZGAT 15 mL PUEIEEH,
TN 14¢ (1.58 g, 10.68 mmol), JKMFEERZE] 0°C, A= FF SRRk At ) e ik
2 M PUERRIEETR, 5.4 mL, 10.7 mmol), RGERFAEEE, KM 16 /i,
[ S5 SV TN A A AR (100 mL), ] 2R ZLBE A ER(100 mLx3), HifI&1L
PN ER(100 mLx2), & IFANUAHE, HIKBRBR T, 38, IERE0EHkYE,
HAE T, SR ARG 29b (3.1 g, FEE: 99%), HIFE AL AL E i
HT T —H &M,
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MS m/z (ESI): 321.9 [M+1].
Y2
7-1R-8- A MEWK-2(1H)-Fil 29¢
A 29b (3.1 g, 9.61 mmolVAT 3 mL —& W T, FBEF 0C, A
TRI(7.7 mL, 144 mmol). ZRJEHIEUKIE, THIE] 90°CHRBE B 2 /NI o S BEVRVA
WA=, WIEERZER, BRAWFEAE 50 mL KKF, HLBREEAEE(S0
mLx5), A 3 A AL BN D E(50 mLx2), A HUAH oK iR B 115 »
g, WURRREER, AR AR B IRAIA R B AiLET AR, SRR
AL AW 29¢ (0.56 g, 72 23%).
MS m/z (ESI): 257.9 [M+1].
B=0
7-1R-2.8- &Nk 29d
4] 50 mL ¥ COR K O A4 29¢ (560 mg, 2.17 mmol). =5 % 3 mL,
WAk RIEJETH 2 95°C AL 90 738 R i 25 = &UA S, INIAVKIK 50 mL, H 4
ZBEFERL(50 mLx3), A ALAH H AN S AL BNV MRS (50 mLx2),  Jo/K R B T4 »
g, W4, FEES RASEAAEY) 29d (599 mg, FUEE: 99%), FHTEANZ 4L
BHEMT T 2R
Ellipi7
T-IR-8-5-N-(2,2- " FIIF[d][1,3] A I T f5e-5- 5L Wk -2-F% 29e
[A] 25 mL B KK 3mL FAEE. 41659 29d (600 mg, 2.17 mmol). 1k
A4 1b (319 mg, 1.84 mmol). =5 ZHR(741 mg, 6.50 mmol), SR iR EF+ 5 95C
SR 16 /N o SONEA R A SR, NN 25 mL AR EANTETR, Fl 218 L EE A
(25 mLx3). A HUAHH MR SACENTE DS (25 mLx2), To/KBRBREN T4, i, I8
WORE R LR, AR A Bk LLBE R AIE R B 2iLET ARy, FRhRE1L
AW 29e (554 mg, FEE: 62%).
MS m/z (ESI): 412.9 [M+1].
EhL
8--7-FF R H-N-(2,2- IR IE[A][1,3] B FR IR -5 ek -2- k. 29
BAAY) 29e (140 mg, 0.34 mmol)¥AT 7.5 mL 1,4- SEA/SNHHAIK(V/V = 4:1)
H, LAY 27a(37.8 mg, 0.44 mmol). BREZEN(107.6 mg, 1.02 mmol). —&([1,1’-
AT He ) BRI (33.0 mg, 0.051 mmol). Z/ B #H: =5, FHEZE 100°C
SR 3 /AN o SRV EN R R, 1A ORI I AN AT R R A A (25 mL), FH 2
M2 CBRZEHL(50 mLx2), & IFAHUHE, A HUHHEA AT TR BEE (50 mLx2), &
TR BN T8 o I PR V850, FR R WA = SO ] 2% (1% 72 (Waters 2767-SQ
Detecor2, Jli i Z: 10 mmol/L BRER S M/KIE N 2.1, ZEIEEE : 55%-95%,
WIE: 30 mL/min)2ift, 325 EAAEY) 29 30 mg, 77Z: 23%).
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MS m/z (ESI): 375.4 [M+1].

'H NMR (400 MHz, DMSO-ds) & 9.92 (s, 1H), 8.92 (d, 1H), 8.08 (d, 1H), 7.64 (d,
1H), 7.48 (dd, 1H), 7.37 (d, 1H), 7.05 (d, 1H), 6.90 (d, 1H), 2.50-2.42 (m, 1H),
1.15-1.10 (m, 2H), 0.86-0.81 (m, 2H).

SEJEB 30

8-S -N-(2,2- T ARF [d][1,3] AR I -5-55)-7-(VU S -2 H- ML PR -4-J ) P R -2- 2
30

O Cl

Cl o) cl
29e 30a

Yarn

g
8-F-N-(2,2- TR FF[d[1,3] - HZH be-5-35)-7-(3,6- -2 H-MLL I -4- 55 )& p-2-
% 30a

A 29e (170 mg, 0.41 mmol)¥&T 7.5 mL 1,4- SE/SNHHAIK(V/V = 4:1)
g, IS Y 28a (104 mg, 0.49 mmol). BREEHH(131 mg, 1.23 mmol). —&([1,1’-
AT Fe ) BRI (16 mg, 0.025 mmol). BB B =5, FHEF] 100°C
L3 /NI o RN EN R Z I, (AR I A AT R R BN (25 mL), H 4
1% 2. BE#EHL(S0 mLx2), & HANAE, A NS AEATE R PEE (50 mLx2), &
IKBRERAN TH5 . D8, VBRI BREVE R, AR A AR A R B 4tk
iy, F23FRELAY) 30a (70 mg, 773%K: 41%).

MS m/z (ESI): 417.0 [M+1].

;7
8-F-N-(2,2- T AR I [d][1,3] ALK b -5-55)-7-(VU S -2 H- N g -4- L ) P -2 fiz
30

WAL AP 30a (70 mg, 0.17 mmol)¥A T 5 mL ZFRZBEGH, MANHIHKGBS mg,

98



WO 2022/247920 PCT/CN2022/095441

5% Wt., 50-70% /K&, #Hmibsskl (b)) ARAR), EREHR =K, AX
NN 24 /N o TR ROk SR RONR, UK BR ZHIE R, SRR m SR ) &
a1k (Waters 2767-SQ Detecor2, JElifA F: 10 mmol/L ik FRE #e 1 7K V5 AN FF
FEERIBEE . 75%-95%, Ji#: 30 mL/min)Zlifk, HRbrELEY) 30 (10 mg, 7
. 14%).

MS m/z (ESI): 419.1 [M+1].

'H NMR (400 MHz, DMSO-d5) § 9.94 (s, 1H), 8.90 (d, 1H), 8.12 (d, 1H), 7.74 (d,
1H), 7.48 (dd, 1H), 7.40-7.35 (m, 2H), 7.08 (d, 1H), 4.01 (dd, 2H), 3.54 (td, 2H),
2.04-1.95 (m, 1H), 1.87-1.69 (m, 4H).

S 31
S-((8-F M Mbk-2- 3L YR I )-3- F I 2R I F [ 4]V -2 (3 H)-FiH - 31

0
\
N~
Y
AN
~
Cl
31
O \ O
\
N~ N’qo
SO of Q0 o
P + ——
N” ~Cl “
HzN N" N
o] al H
1a 31a 31

W 5-G Fh-3-F 3E-1,3- 2K HEEME-2(3H)-Hi 31a (123 mg, 0.75 mmol, HE1REEZY).
k&) 1a (135 mg, 0.68 mmol). FRER4((333 mg, 1.02 mmol). 4,5-X{( I [H#)-9,9-
TR E(78.9 mg, 0.14 mmol)F1 = ( PR IEAER) —4E(63 mg, 0.068 mmol)
BT S mL 1L4-—5F N H, R BIMAE] 100°CREL 12 /M. RS EIZ =,
TN 30 mL 7K, ] 2.8 ZBE 2 BL(50 mLx3), YA ANTATRISEIA (50 mLx2), FEiK
BRERAN M5, L8, JEVRR IR, FRARMIE & AR il 2% (15 V2 (Waters 2767-SQ
Detecor2, JelifA Z: 10 mmol/L BRER S M/KIE N 2.1, ZIEIIEEE : 45%-95%,
WIE: 30 mL/min)2ift, 325 EAEY) 31 (74 mg, 77Z: 33%).

MS m/z (ESI): 324.1 [M-1].

'H NMR (500 MHz, CDCl3) & 9.89 (s, 1H), 9.00 (d, 1H), 8.14 (d, 1H), 7.80 (d, 1H),
7.75 (d, 1H),7.33-7.22 (m, 3H), 7.14 (d, 1H), 3.39 (s, 3H).

VDY
DA P25 H HH IR R R 0 B
p.o.: Mk
bid: —HX
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qd: —H—&
MC: 7R LA 20

MR 1. RAFHAEDRNREZ S % (UC) TGy

1. %

AR SEI6 U F 4E I R HECSTBL/GMEM: /N BREE . R IR R AN I R (DSS) 5 1075t
7 M 45 B 98¢ (Ulcerative Colitis, UC) #A, P45 FH 1L & ¥ ABX-464 (L
WO2015001518A LA 90> HARRNFALAMINXITDSSTE T K135 125 11 45 W 5 161 L
BITYER .

Cl
ABX-464

2. SEIRJTVEAISZIOM K}

2.1, SEISENYIRN SR R4

LI HCSTBL/GHETE /N, 4EIEME LI AR AR (/= Al iEd 5
SCXK(i#7)2019-0001, Fh¥-EHESH 'S : 20210401Abzz0619000795, My A 44 &
20-22g, SH/FEFFFTISISPEZ(A], 12/12/NFe/mE A BV, 1 23+1°ClEE,
MBRES0~60 %, HHHFEK. SMWIMEE, HATEN MR R 2D 1UE GRS

2.2, SEI BRI

A4 FHE AR 1 PR B ) £ (Dextrane sulfate sodium salt, DSS): MP Biomedicals,
5160110, #'5S5036. TH KM, T3E, ARemEKE, BFPREHR—RK.

OB BilERRERIT AR AR AR, #'5S52001050.

M. AR RA R A7), £8'530189828, 520180104,

HBL A 2 3MA450: B 2454 B AL R TR 2 7, 57569016460, it 520170308

BEFRIX: | ZXBMGlabtech, #Y“5PHERAstar Fso

& KE B OHL: | FKEppendorf, 7'55417R.

B R AT 2 ARG R an), A5 AL204.

2.3, SEEG LT ANSEES i

23.1. Fmra:

AINEOERLETFR S, T

i /INBR, .
ZH 5 AR o SBYHIE
=
o ‘
10 KK 16 7 (bid)
(Naive)
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DSS #IZH | 7 K 2.5%DSS +3 KK 16 T 57(bid)

FHPEZGH 1 | 7 KR 2.5%DSS +3 KK 10 ABX-464 50 mg/kg (qd)
FHYEZGA 2 | 7 KR 2.5%DSS +3 KK 10 ABX-464 50 mg/kg (bid)
Ak 2G4 7 R 2.5%DSS +3 KK 10 | KAFLEY) 150 mg/kg (bid)

V) 0.5%MCIRE R

232, ZiWEHl:

DSSHECHI J7v%: 25g DSS+IL#A4EK, LELIE, 4 CHRT.

50 mg/kg ABX-464FC #7772 100 mg ABX-464+20mL 0.5%MC, HWFEE, 4°C1%
7o 24K,

50 mg/kg A AFAL SR H] 72 100 mg A A FAL E914+20mL 0.5%MC,
B, 4CIRT.

23.3. KTk

/N R RRAR LA R S 2 IEF X RRZ (Naive 20)  BEZYZH (DSS 41)
ABX-464 (50 mg/kg, p.o., qd) « ABX-464 (50 mg/kg, p.o., bid) « KAAFIA
Y1 (50 mg/kg, p.o., bid) o /NRETENEFFRIG, T8 0 RHUH K 2.5%DSS
TN, DSS FME 7 RIG#s b /KERISE 10 K, HTH 0 REHE 10 RAHIES:
10 R¥EBAHBRERIFZY), 5 0 REH 10 RIFFEEGE RGN RAAE L. 5
10 AR THEFNEEHEKE.

2.4, BRSNS 22401

EIBIER RN EL (Mean) hrdEiR (SEM) o SR Excel A ther 46 347
it BB KB 5 IR A R R 3 AT B UL, #P<0.05F A 5 IR
XTHEH P B A 0 3 1 22, #HP<0.0 1R AR Y 2 5 T 0 R 2 b B A v i W
PEZE 5, ###P<0.00 1 R AR Y 20 5 18 0 B 3 oA A ey 3 I 25 R 22 57« #P<<0.05
KRG HHEHEMA AR BEMNZER, **P<0.01R "G HHAGHEMUA K AR
B RERER, *P<000lRRAHUAEGHHANKAAHREEEEEESR.

3. 4R
3.1 KAFHFALE IR DSSTE S HTUC/N AL (1520
RESEIHAERER (F 1)« 5IEHASEAMEL, DSS HMA/NT EE 4 KA

MR HE B A, AR R REIEAZ LI N, B 10 RAE T IR LR 30.0%
(P<0.001) ; 5 DSSHAMLLE:, FraesZit A% 7 RIFEREL B HF, 5
10 K 50 mg/kg ] ABX-464 (qd) . ABX-464 (bid)  AAFHIEY 1 (bid) H
A4 T R BRI 2 BEAK B) 14.1% (P<0.001)  10.3% (P<0.001) A1 0.4% (P<0.001) .
SLEG 2 A AR KR IR FE R BISSARIK A RAFHAEY 1 50 mg/kg (bid) >
ABX-464 50 mg/kg (bid) > ABX-464 50 mg/kg (qd) -

3.2 RAFAAYIDSSITE FIIUC/ RS W K E R0

SR EERER (F2) « SIEWRAMIL, DSSHAZH LK I B 40
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H (P<0.001) , SUNIEHXTHRZANIT75.4%; SDSSEERIALLE, FrasAHE K
FEHIEIME, 50 mg/kgffIABX-464 (qd) . ABX-464 (bid) . AXAFALEYI (bid)
HAE WK 43 ) R AE A R 2 A85.5% (P<0.05) . 89.3%(P<0.05)F191.9%(P<0.01 ).
SR K EE MK BER I N RAAFHAYI 50 mg/kg (bid) > ABX-464 50 mg/kg
(bid) > ABX-464 50 mg/kg (qd) -

4. 45

DSSHEERE AIBDE R FUCK S WAL, DSSH & (36000-50000) .
b5 (RAFECE AN RIFRIAEE . RSB MR R, AR LL B R )
INRARTE MG KGR RN ERER: RO UAYNIEAREMG K
JEJT I H 58 T FH PE 25 ABX-464 1 R IF 2530 ML, 50 mg/kg ABX-464HIA A
FHALEYIADSSTE T HIUCH — & TR T 2R, RAH A YN, &
T [F 7 & ABX-464,

MWHAB2. R AFFAE PR miR-124 1) FiE/EH

—.

ARG H TG AR A S5 miR-124 1) FIFEFER .

T SREOM B S A

1. AT4iiE4k.CD3/CD28% 4Rk (Dynabead Human T-Activator CD3/CD28 for T
Cell Expansion and Activation) (Gibco, 11131D)

2. NETH0 M4 B35 & (Pan T Cell Isolation Kit, human) (Miltenyi,
130-096-535)

3. AAME2 (HumanIL-2) (Peprotech, 200-02-100)

4. /PRNAHHFR XA & (microRNAFH#ZIAFE)  (Qiagen, 217004)

5. /NRNA #3857 & (miScript IIRT Kit)  (Qiagen, 218161)

6. /NRNA SYBR Green PCRi 7] & (miScript SYBR Green PCR Kit) (Qiagen,
218073)

7. BEERZE pIYRPBS, pH7.4 (LiIEEEMIREN A R AF], B320)

8. ‘FIMFAENA, BSA (K, ST023)

9. EDTA (0.5 M), pH 8.0 (Invitrogen, AM9260G)

10. LS4 &4 (LS Columns) (Miltenyi, 130-042-401)

11. 24fLA1 5571k (Corning, 3524)

12. 96fL#% (Corning, 3788)

13. Afek55%F (Thermo, Steri cyclei160)

14, SER 562 =PCRAX (Applied biosystem, QuantStudio6 Flex)

15. PCRAX (Applied biosystem, ProFlex)

16. 96fLiBHPCRAR, 0.2mL (Applied biosystems, N8010560)
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17. RPMI1640%5 74 (Gibco, 11875119)

18. f&2FIYE, FBS (Gibco, 10099-141)

19. W42 (Invitrogen, DynaMag™-2)

20. 7FLAHAEREFRMR (Thermo, 150239)

21. 466+ (IMPLEN, NP80)

22. TR EEEE (QuadroMACS Separator)  (ZEKJfE, 130-090-976)
23. miR124-3P-F5|4) (&MER A 2 i)

24 hsa-U6 #5519 (KR, CD201-0145)

=, SEEPIR

A A% miR 12438 35 7K T [ 5 M AE CD3/CD28H1 A4 B0 i (K T2 A kG 0 o 38
TR ARG, TRIVAIILISRNA, K& KT3I cDNATE MR,
i R R PEmiR-124 51 ¥ SYBR green< )t 8 EPCRZK B &= .

TAMI 7355 WSEPF I A SN E MLz 4 (PBMC) , tHE0R O 5 40
220 (PBS pH 7.4, &40.5% BSAKI2 mM EDTA)) ¥e—i, 314 [, #%451x107
A2 e 0 40l 22 PV I 10uL T 20 L 7 B A R AR G PidE (pan T Cell
Biotin-Antibody Cocktail) fJ&, ISR S EEVIIEHIRS], 4CKFEREST 8.
W SERUG, FRIREET< 107N N30l 28 B RI20uL TR 4 B REEk (Pan T Cell
MicroBeads Cocktail) &ML, BG4 CHKFAEFRE 10950, HI3ZF 40
I3 B e PP T VA BE 3 B FEFLS column, K AR SR HE, 4 St
JE FH V22T 4 38 e pP VR R B P ke 133, I HE 4T B VR R AE 152 T 3 0 4
DR EAEMITYIM . XM ARBEAT T, #21x10°40 e/mL ¥ 25 FE N 5545 10% FBSA
40U/mL IL-2fRPMI 164085553 (e 558L) , 7 Tk L&A

TEHMUAITTAL : F2BE 1< 1080 MO N2 5 pL i AL G RR (K0 &, B HE A S (K T4 35 AL
CD3/CD28WER T 1.5mLE L, W RTRAEIRG &8 FIRZ30s 4o fE R L
DARTREE R T 1. 1Euf), (TS5 FR AR A AR E3 3 ,  f s — 3 25 SR T A7 eV
NG RIS 1 58 AR5 95 2L RS L TR . i Ye i Vs AL RE TR I\ 41 i
BT, REYS. BUHASIUR, PAEAL3mLEIEMALHIL, 37°C, 5% CO4H
Huks SR R =2 K

AT S PiEF B N20mM, FIDMSOFMREE200uM, F A 5e 45 9%
AR REARE 2 50uM (50X , JREIFEA] . DMSOMik4fE (25% DMSO)
N R AL TR R TN, K4 MamRdT 5], R 158 9F 22 B 1.5mL
BLE, ERTEWHEEE, JRUSCREIILEIR . S EEMEEAT IS, 300 xg, 10minES
OFE I, EEME1.02X10%mL, FAN24FUH0IN A 9804 i BV A120uL 50 X
WEY, WAEMRLIRENIUM. G4IRE T37°C, 5% CO AR 7756 akar:
FE3R

RNAHIHE: B TAME O, 1500rpm 0348, PBSTHEEELR, BOJEFF
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i o AEA/NRNASNR G, AR Ui B R 40 S RNA . 41 ITHE A 700uL
Trizol 2N MM, FESkWRATINE), TEIMES 5. A 140uLE M7, HRIFHEST,
T=EFE3D. B - R RREY T4°CLA12000 xgB 01558 # L
VAR % 28 Y RN AR (RNase-free) [ B5 0/ 1, TN SEHEFLI T K 4.1,
MESKWRATEOIR o« R #2 ZRNAWR B AL, 8000 xg 29021550 R B0 AT 700Ul
RWTA R B —iE, 8000 xg&0r15s, MNASO0uL RPEFRFLFIME, 8000 xgi 2243
Bl WM AN BT HI2mL B O T, 12000 xg 550 Imin 25 [ AR VLR o 1 W B A
JNHTI SmLE O, IA30-50uLERNARKF/K (RNase-free water) , 12000 xg
L2705, AR RIEBONRNAVE L A 2O THUERNAK L . RNAA B
17 T-80JZUKFH -

RS FIARAUNRNABAR B K, AU/ DRNAKRE F ARG, T=
TRARRER S 5 (385 X miScript HiSpec Buffer, 10X miScript nucleics Mix Al 75
RNARE/K) , TUK Efi# % miScript Reverse Transcriptase mix/i 7o SN (10ul)
%453 7: 5XmiScript HiSpec Buffer (2uL) , 10XmiScript nucleics Mix (1uL) ,
miScript Reverse Transcriptase mix (1pL) , FERNARF/K (2ulL) , RNABHR (4ul) ,
FEVK ERCH] BRSO o AR s E T PCRIXH, BT T 37°C, 60434 95°C,
S8t 4CIRAT . LSS RUIIAE it 9 cDNAKE o

%G E EPCR: A SYBR green e i KG ImiR-124 [ 5% 56 /K-, [6) B A 0 /&
KILRUHIHE F /K FAE NN S . il I5 T /DRNA SYBR green PCRiA 5 & I 75 1 571
B, B cDNARE BEAR H CRNAB KR 1065, FHMBESHE. #ZIRTRL
Bohil MR AYD, FHH R BE AV RI96FLPCRIR H, FEMREE R, Bl K
PCRIX NLAE % SPCRAX 4 R 2D IRIHAT .

1 JOLE EPCRIBLAL 74

ey miR-12489 (uL) | U6 FILRRGI (ul)
2 X QuantiTest SYBR Green 125 125
PCR Master Mix
10 XmiScript #HH 54) 25 2.5
10X R 514 (SuM) 2.5 (miR124-3p-F) 2.5 (Hsa-U6 primer)
FERNAFfK 5 5
cDNAAR 2.5 (Fike10fE) 2.5 (FEEsSOfE)
SRR 25 25
w2 RLEEPCRAI IR
IR TR i (1) B
Resy/(a] 95°C 15min 1
- ARk 94°C 15s
S EPS 55°C 30s 49
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IS 70°C 30s
3 POtE EPCREIN 51 ¥
Gk B S P31 (5-37) KI5
miR124-3p-F TAAG(A}E?S}SEGGTG < ME R 52
. RIBAEABH AT R A7
Hsa-U6 primer / . X
miRNAF5|¥)
10X miScript & H 5] ) miScript SYBR Green PCR
W) Kit [

Bl o b WRISPAT I EAARCTE, RSN RmiR-1245 N 2 U6RIL K
FRIELAE, BIACT G 5D = CTamirna-ios CIRALE ) -CTye AL EHD -
AN 3 B BA R AR5, A R B GRR AL A ) = 2UIACT (e -ACTONMSOD

R4 RAF AR mIR-124 I 75 PEAF

e miR-124 Fif (550
DMSO 1.0
1 3.9
2 12
3 5.2
4 5.4
5 1.4
6 2.7
7 5.2
8 5.4
9 2.4
10 2.1
11 2.4
12 1.8
13 2.8
14 1.5
15 5.7
16 3.9
17 5.9
18 2.7
20 5.0
21 1.9
22 1.7
23 2.3
24 3.0
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25 6.7
26 2.4

ik AN EYRAT RIFIE#EmiR 124 E IS TE.

WA 3+ ARAFAEWIZ B 772500

1. %

PLAK BCASZ 304, B AHLC/MS/MSIETIE T K S B AR ki 5 45 7 s it a1
UL BN AL S IA (3 HWO02016135052A 1 L5513 LS 40(1)) J5 AR
MR G . AR DT EWE R RARN K48 125247 8, TP HE

BEHHE
N O
(L
Cl o ~\OH
HO. g OH
O OH
XFE AL E A
2. IR
2.1 RIEZ5
SEREFI2AL A WL S HIA
22 ¥z
@R BFSDRRI6 R, MRS, P madd, T E 4EER LIS PE AR
HIRAA

2.3 Y H]
WEL— =Y, TMA5%DMSO. 5%IH: 5 80F100% 4k TR £h 7K e il il 7 BH VA W
2.4 Y574

BEHH: SODRREEER GBS, 4525578 N2 me/kg, 452016F137910.0
mL/kg.

k4 : SDK R GTIKIES 52, HAMEN mekg, 42416
45.0 mL/kg.

3. HefE

BEBH: KEREBSALIN 2 hEMAR AL EY A, THEATRES )G
0.25 /NIFL 0.5 /NEFL 1.0 Z/NEFS 2.0 ZMEFL 4.0 ZNEF 6.0 /NEFS 8.0 ZNEFL 11.0 /]y
N 24.0 /NP HERIESRIL 0.1 mL, & T EDTA-K2 sl &, 4°C. 10000 %/%
BREGC 14380, 1 /NI, -20°C ARARE. RIS B Ol FEAE KB 4 1F
TEAE. A4 G 2h 3R

KA s K SRR IDKVE S ST 2 A SRR AL &9 A, T4 2500 42505 S
A3Eh. 15 8P, 0.5 /NS 1.0 /NS 2.0 ZNBFL 4.0 ZNEFL 8.0 ZNEFL 11.0 /NEFL 24.0
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AN SR AL, AR (R AH
@EKHWF%?%@%\%%@%%ﬁFkﬁm%$%ﬁwwA%¢E
HREE 25 5 2% I 2 (K BRI 20 pL, SO AARVE CEMB 100 ng/mL) 50 pL.
I 200 uL, WWHEIRA S 8, B0 10 98R(3700-4000 B/53 5T, I 3gRE S EE
5V 1.0-2.0 uL BE4T LC/MS/MS 7.
4. ZiREN 1B HE R
x5 KAFUAEWRIEB 52525880 115 55

ZiSLE (B 2 mg/kg)
M2 ST . . X BkRE .
o - T ckmm | e | T T A EH
it Cmax AUC 120 | MRTM) CLE V2/F (mL/ke)
(ng /mL) | (ng/mL*h) ® | mL/minkg) | 2T (l/ke
2 242 1215 2.47 432 28.7 6184
XA E Y A 105 311 2.57 3.76 95.7 21376

R 6 AN EVIRIT IS 45 25 2030 122 24

ARG (B Bk 9T 1 mg/kg)

i ESATEA . . N TR WA R
. Z’%Umg N ks | e ﬁfﬁ ® Mfﬁ P

Z

t1/2 (h MRT(h
(ng /mL*h) ®) ®) (mL/min/kg) (mL/kg)
2 23007 2.85 2.10 0.781 178
etk &9 A 11873 1.24 1.17 1.45 151

Gk HR S MR 6 IR, AT XA A, KAFFSEREH 2 LA
ARG, BB 2B 7154005
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B E RS-

1 —AhiE DB AL Y ECH AT 25 1 (1 2 -

(R,

XY AV s
R T . A 5 ®m
NN

R

1)
ﬁEF‘:

A I LB R

G A N JiFBk CR™;

A RVAHFABORHE, B Amor ik AE8m 7. mURF. KR, ki, FiA
L EARHE. FRITAL. PRbR AL, JRERARACEL. ML, BREE. BEE. U 1
F. -NR’R®. -NHC(O)R’. -C(O)R®. -C(O)(CH)NR’R". ¥fkedk. ZuPFit, F5K
SR ROF AR, IS EL, R TIR T BRI, PRbREE. IR,
Fo AR LA MO T IR F R BedE . e, iRkEIE . IR
B BE. M. B JUUE. . RRE. FEMAEFE AP —AEEA
HH R BA [F] R B R L ELAR 5

A RPAFABORHE, H5AM kSR 7. [ER. BE, R, s,
S RAWSTE N 1B SN R AW = NI 210 i - N A8 T I Y

EARMESARE, H5EMbk g iR, B, R, k. kiU,
BrAHE. MUBEEIL . Bhidt. FE. Mkedt. ZIR3E. FFRORI RN A

o HA AN HIAR I R AR (0 2850 _E (O R 1T R e e B R L, ilr
R GE LB R PR I E MO AT I e B B RSk BRI, bRk, ARBE A
et AU BRI — AN B AN A R BAS [ (R B R B HLAR

RYEEEE T fidh, AR, MR pbedt, Fhdd Ml ar it
FEMTHAT R R AR BRI BRIE, e, AR wifRkEEE . AR
B OREEE. ZUEAFUE AN EZ N A (R EAS [F] A A BUAR

R A ROMIFIBASH, % E ok {87 bt xifOkedt, Bhidt, 2
N N 7Y Y IPAS

RIGEHERT . Bidk. pafUtdt. Bbidt. FhistfIart;

REMEE AR T etk sfUbidt. Bbedt. Ik, Rpestmaarit,

R’AI R HIFEEAE, %@k SR fid. wifUst, Bk, &
N N 7Y Y IPAS

R¥™MEHEHF. MK, BRI, B, ik, st sk, sifQhsd s,
PR, FAEREE
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n A0, 1. 2. 3 5 4;
m N0, 182;

pN 1. 2. 38 4; H
q MO0 1. 283,

2Wﬁﬂﬂﬁk1%LmLﬁ®%ﬁM%A%&ETﬁmmm,A$%AR
EH&TH H&EAM ik AR . KR, Godk. brids. AARE. bk,
Wpedk e, R E St k. dt, B, /L. A%, -NRR®. -NHC(O)R,
-C(O)R®, @mmmmmuw\HM%\*H%\ﬁ%ﬂ%\*ﬁ%Q%\ﬁ%ﬁ
Feoskk, HPRTAR G, bra . MGndE . JIRIE. AR5 R g
i A xR ik, brddt, s Ui, ifOhetd i, Bk, modk. 2.
FUL . PRGRE . JRERER. D5 R I L A — N B AN AH [RIBAS [R] R B RR AUAR
R’ % R q WBCRIER 1 HBTE Lo

3. MRAEBURIEER 1 Pirid (38 sCO) A AL S B rT 25 HT 5, HOopiE3AC)
Fros B A P B T 24 AT A -

CON
XX -
®), T ) J S ®m

(I0)
Horr,
FA. G, R'ER n. m Al p kAR 1 drfrsE Lo

4. MRABBURER 1 rids (38 20 B AL S s T 2 F 0, Oyl 2(I-1)
BOE A A-2)Fr 7 B B B AT 25
®Y,

X} =z
@%i:I:L iTW“ 343\\ ~
/N N )pl// \'G m

NN
o~ OH

H
0 v oH

d-n 5% a-2)

Horr,
FA. G, R'ER n. m Al p kAR 1 drfrsE Lo

5. MRIEBOFIER 1 ik fE RO s AL S B AT 25 AT 2, Hois a(I-3)
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BOE -4 B A P AT 25 L
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e he
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ﬁEF‘:

BB NIRRT Y PR e B B R PR 6 A I 10k B
M. FRAE. R, fdk. OB, BRAE . K RBREE . Rbr A AR
— B AN R B [ R AR B

A RPAFABARFE, HA& Ak [ xR, B, R, bt pfU.
P BT IS, R R

roN 0. 182;

B A. G. R'. R RY n Al m WBURIESR 1 FTRE o

6. RIBHFE R 5 p TR FE ORI S a L] Z A, Hp. 3R
B N3 % 8 TuIMEIEEL 3 £ 8 AN, ik, ¥F B A S B 6 JuIASEHE S B 6
TCAEIREL,

7. WRIEARE R 1 2 6 T — TR B8 O R B4 S Y 3L v 25 ) 25,
Hb: R A N3 E 8 Ui EE 3 & 8 JuZeiidt, fiikih, X A NS B 6 uHkE
JLnl 5 8¢ 6 TTIRIAAL.

8. MRIEBUFIER 1 2 7 3 v ik (3 xQ(D) s AL S 0 BCH T 25 1 5
Hr: SARMFEBCARE, &AMk &8EF. fUEF. XKz, -C(O)R,
Curo it Crg KRB RIEACE:: RO AIBUFIZR 1 AT E L.

9. MRAEBUFIER 1 frid (il s A AL S B AT ZG T &, Hoy i 20D
Fros B A P B T 24 AT A -
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e
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R EHEAE T ik, -C(OR®. -C(O)(CHy) NR'R'. FRkedt. Z¥pdk, 5%

110



WO 2022/247920 PCT/CN2022/095441
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B2 A HH R BOAS ] ) B R BRLAR
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W E KR Bk, A, ). AL, B, R, &L, HUL.
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R Al RMMIFEIECAR, H& @AMk ESRF. MR KR, bt &
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