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o3k oth-4-25) AL T AR )T )R F-1-5)-5-Am

W

A B A A a5 A A H] NCI-H929 st ty3gss , ik 3 ICs
T 50 nM, EAREE ICso )T 10 nM. A K 8691 &4 51 A PBMC #m
fid TNFoty ok LA 85 4% 202, Kk 1Cs /T 20nM, ik
ICso/)F 10 nMo & K9 894 A4 b3t A PBMC mia s 1L-2 895wt £
B EFREAER, KiEHE ECs T 50 nM, #4E ECso /T 10 nM,

KEROLES R —Fth4hinbdn, TR MBS 58K (1) s

e RELT Rk

feR Pz AT AW, FHAR, AL RE

YyFa—Fb R % A% 255 £V 83 6 ARSI A

AAPay—T mPEdE X (D e ma ETH e, A2
B4z 4T A4, FHIK, AT AR RS, XA B HEsH A TR
KA H| B3 2 R EEEEAEMN, Am R vh a1 R KT Aiolos. Ikaros.
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Helios. CKla. GSPT1. IL-2. IL-6. TNFa. IFNy. VEGF $& & %k
ik Fa) I E B

KA 5 —F mRE—FEI7 XE % Aiolos. Ikaros. Helios.
CKlo. GSPT1. IL-2. IL-6. TNFa. IFNy. VEGF %/ 848 % % %
Wk, AT ROESTHEERNELR LT AAEWEAX (D AR
SR LT H RS, BRI ETAES., FHKR, ATHRALRS
M, ROLITAHES WG HMEEY, TAERBOLIEETRRT IZB
(tbde 2 R BB, HEB. AoBmF), LB bz, 777
BRI KHE. LI, WEE. TEE. BIERE., 2BE. ABE.
B, BB, BRE. HE. BB, LB, LB, BRE. RP2
MLIEE)., AF AR ER bR A amRa, RER. XD
FHF), K Gbhe R RBEMRET X)), ALRBITHER (bt % L2
., MMREEZERB. MEAKRK)., F4eik (tbdelii s gl ) . k%
# (b Z & £98), Rm, BHMEMEMIERSE, LA S AN T
BEJE . OB, FRMAFFTEMOE, FANLRERE. FHREF,

REALT R —Fhiptbdn, TR GHEshe 38X (D) s
SR LT H RS, BRI ETAES., FHKR, ATHRALRS
W B — NG, P ITARE Y MBI BT AT
W% 77 (k4w NSAIDs, £ BB K 2., HBakeqh, @meE L
1. DNABGA KB 0E) RKSTF HEA/RKERTH (4= PD-
1 3uik, CD20 #4k. CDI19 4k, TNFoditk, IL-6 #ARk%),

ARAEARZWH, PR BT ARAEATH MR, G RRTF S F.
BER ., B, KRTHIA. EHA

ARG 254w R T LAOAER R & AL 0 AT 2 2 a9 E R AR50 F
AL XL XA AL T ARIE BT IR IE B85 75 ik B 09 8k
HEARA O 540 01 EEES00EE, KL 0SEHEE 100 £ 549
KRGS . sLot, 3T VAE B %] 25403 F BT 4n 89 75 ik ] & X AP £ A
G5 F R, e ER RS 5 — PR S AP AR TR A

R AR G H R T & TBIEATHE GSE T RS, Fledds
O (AFEREXRET). AW, &5, A3 (v lE, F§ TRER).
M S iE s (IR T LA, #FIRAXREA) FTk4 5,

AR HTRERE B SH Tik, AREX () b
89 H &P B i AT R T kA R AP TRk, AR Bk T ik e SR AP R
JVIAEAT 77 KA A A3 R K BTEE A9 R Hl o A0 ¥ 3l i KA R A
R PT 40 6 & PR A R A R AT R G o4, RE L2 o148 A AR
Fn gy ik Fa K RPN R J5 ik o B BN P IF 69 7% 4 B KA E An 89 5 5
HARFR, OIEERRTER, S, A8, &8, 0055, 5%
BT & 69 A2 45 M At Al 52X ) 7T AARAE LK (T A SciFinder £ &) %
HLA A
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ATk

ARFBX (1) Prifey 3R 204 5T 35 18 VAT AT 09 5% & A Ak
1) Bheiibt Al 5% FHLAR X (kde g &) 49 F 04K B £
(tbohos BR A7) ML Ao A BUK RS #3 3] B AR &4 A4, H P Bk
e-Hr Al VT W 3 R B L ak 7 ik &k (Fbde CN107739389). A H 4x
o Ad LV &4 A2 5 % AR B #HATBUK R L 15 8] A3, A3
F AR (tbde TSOH) AT AImmiFs), Libddh A2 T %L
RSk T kA (Fhde WO02014025978) 6

R2R®

@x@\/
O O 4 7\ X
(R™)n
A
OH a1 ¢ /\
® ) (R"m
RZ R? ik
\ |
R
( ) (R1)m R2R3
>L e )ﬁ\/ >L
4 VS
® ) (R"m

AR B T B AT AT a5 KA 1) 4B Bl 584 E
FA A X Gbde B £) 69 R A REF) LML LHT (bbde DMF F A AL
#%, DIPEA R AR 47 ) kR A A R P H4R B2; 2) B2 49 VAL
R EALH] (Fbde PACly(dppf)) AL £ — &AL 250 F AT R 3
B R AF B R4k EE B3, B3 & & B4 54 NH 2238 A 892 H XX &
(bt sr BR AT ) BAL T St R 2 M T 2] 3) B3 P a9Bs 4k LAH
LB A R P A REE BS; 4) BS #t—H sk i (tbdeiE B CBry/PPh; &
SOCly), M 4% 28] & &% A4k B,
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R3

X Z |
75 o<
(R')m

B4 ©
(R
X
R2R3 Q/ R2 RS R2 R3
(R1/) o P (acl / N <R“) / N
B1
R2 R® R2R3
N =
RY; /\ (R4) A S I x
1)m (RN
B
5% #.19)

KA a9 AZHE R AL T A4 I KR L 4t 77 LR AR, AT A
ABCR GmbH&Co.KG. Acros Organics. Aldrich Chemical Company. 43
7w F A4 (Accela ChemBio Inc.) . L FABAF LT K 5],

KR A 4 0 4540 R B I a3k (NMR) A=/R FiE (MS) %k
% 59 . NMR &0 2 1 B Bruker ASCEND-400 Az #AL, B B A7) A A
R=F K LA (DMSO-ds) « R A A7 (CDC13) FH A F B (CD;0D)
5, ARAWT AT e (TMS), 4245214 10° (ppm) 154 # 4
g, MS 89 2 4% A Agilent SQD (ESI) B (4346 6120),

HPLC 4¢ A 4446 1260 DAD & /2 & 48 &£ 4L (Poroshell 120 EC-
C18, 50x3.0 mm, 2.7 um &% 4%) 3 Waters Arc & /& & 48 & 3% (Sunfirc
C18, 150x4.6 mm, 5pum &i%42),

) P e L AFBR LN, ROEME A E R (20°C -30°C).

E AP P e TAFFR DL, R A AL AR AL AT #HIT,
LARARAALARAANRA LM EE AL 1 L 242088 LR ALK

AAAARBADMEMAETHANARL (RE3K) B, H8H—
ANy 1L BARE A A A

ok B R 4% i CEM Discover-SP 0k B 5 o

EH P R S A BN AE R S ES R ABER CEN

(1260/6120), .57 5% B # & E A7 (TLC), Br B A I W 89 2 B 4 0.15~0.2
mm (F 5% %% GF254).

A 69 S A K R AR B AT RGE & EAT, R A EME R F RS
200~300 B AR, & EATIE R F B EF G F A A 04~0.5mm 9 GF254
FEIE AR o

\;ﬁw

14
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ALEATREEEMNRTTEFRZBEA a) —A T FTEIKRE,
b) BB fe LR CER R, KA F PP T BH AR AULAREL
S TRE MY, W ANy S8 0. R TR R
AT B — AT
5 X A-H i 4 AT R R Waters 69 R iE F 6 A S & R 4 (RiL4EN % .
SQD2), ARABE S Mg ML R E LTI/ K (2 01% =R TR TR,
2 0.05% &, K ) A6 Z T 20 mL/min &9 7R %5 R A8 % /& 4% (XBridge-C18,
19150 mm, 5 um). 4% ?—z{@iﬁv ST AL R BB H & R LG N ]
N#HHER, REBIERLER, FRHRE,
10 %ERmu@m%ﬁm&m@ﬁﬁwﬁyﬁﬁﬂ;%%%o
4% 5 LAH A 4§ 4842,
%8 5 DIPEA & 4% NN-—F R £ L.
%5 5 TsOH H,0 A& 4§ xF F A R85 — K &M
4% 5 THF & 4579 5,7k "%,
15 4% 5 DMF & 4§ NN-— ¥ X 7Btz

R #H] 1
3-(4-((4-(I-HHRTE)X T £) R E)-1- KR F 5 %R#k-2- B )% -
L@;m(wA%l)

SSSCR @ﬁﬁ o ata

OH 1c
0 0
Sen
- . N o
= CL
OH 1d
Br (\N
)\Q\H/O\ | 0\)J\©\N/O\ EBHP O
1e O if O
0 0
NH
BAG ) BtH J\Qv g °
/_\‘/ o\) Br Z N
1h o o
1

20
#—
3-(1- B AKA-(4.45,5-79 F -132-= & Je 52 1) Fr 3] o bh-0- 24 )
s 2.6-= A (1b)
BT 3-(7- A3 AR H-Fil %k 2- 2 )% 72 2,6- =8 1a (5 g,
55 193 mmol). FKMBEIRAELEE (7.35g, 29.0 mmol) #= T (100 mL)
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A, REWANLZHMBERTE (2.19g, 21.3mmol). HFRAMWEET R
BEAE 18 I, RBBIER KIEF . BAM R ERALEN (AT /T
AZ =100/1) #4k, 132 B4R 4 1b (39 g, 55%).

MS m/z (ESI): 371 [M+1]

F =

(2-(2,6-= A AR -3- 25 )-1- AR 7751k oh-4- B ) A ER (1¢)

@ TR 1b (39¢g, 10.5mmol), THF (100 mL) F=7K (20 mL)
WA, KRB M NG B2 40 (6.7g, 31.6mmol). ¥ REMAET
T HEAE 2 b, RERAHZER (IN, 7.3mL, 7.3mmol). R4
W EIR TR DG, BERKER, RAMWETATH (20
mL) A=K Q0mL). FEH#H 18 sk, F2 B4R 1c 23
g, 76%) .

MS m/z (ESI): 289 [M+1]

=

3-(4-2 3 -1-F AR F5 k-2 2 )okomg -2,6- = BA (1d)

RAAANTE (e (1g, 35mmol) 49 =F A LA (20mL) &g+
AN A AL AAKRE R (2.76 mL, 27 mmol) . FiR & FIEHHF 18 /)
BHG, eAsk (30 mL), KRG ACBRTE (3X50mL) ¥, &4
HhAe Rt K (3X50mL) #ik, R R L KB M TR, Tk
G, BREREFRGTREET, AW RAARKIEEN (R F/F
B2 =100/1 £ 85/15) #hit, /22 B4R ~4 1d (110 mg, 12%),

MS m/z (ESI): 261 [M+1]

AT

4-(1-"5 A T AR F B F 85 (1)

ZiRTHA-(1-RTHEYRFERFE le (242mg, 1 mmol). Bk (87
mg, 1mmol). &4 (151.8mg, 1.1mmol) AT (1mL) R&H
P18 I, REmRAK 3mL) FACBKRTE (3X3mL) #IR,
a9 AR B K (3X2mL) ik, RJE B R KRB M TR TIEE,
RREBESZATREET, F2 B4R If 280mg, Hs). %7
oA ZE—Fil, ABERTT—FRE.

MS m/z (ESI): 250 [M+1]

E

(4-(1-"F %A T E) R L) FEE (1g)

¥ 1f (280mg, #%) %TF THF 2mL) #4# %] 0°C, &KEE A
LA TFAANLAH (128mg, 3.37mmol). 0°CTFHEH 1 it E, KRB
EFRTHES 3 D, @MRSGHFINK QmL), ABE R LR TE
(3X3mL) #HW, &FeAMmAAK (3X2mL) &%k, RBRALK
RN TIR, TG, EREBEFHTREET, AAMWAERAEE
A (G ik B/ CBR CBS = 100/1 £ 1/1) #4k, 13 2] B 47 = 4 1g (160 mg,

16
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73%) o
MS m/z (ESI): 222 [M+1]
FNd
4-(1-(4-GRA T ) F AT 2)B % (1h)

5 ¥ 1g (80mg, 036 mmol). W& (143 mg, 0.43 mmol) H=—
AF SmL) RE, RABERALAUALTAZRER (114mg, 043
mmol). & T 48 DB, REMREERF, KRR EREEN

(& mB/ TR TE = 100/1 £ 7/3) #4k, 5% B4%,7 4 1h (20 mg,
20%) .
10 MS m/z (ESI): 284 [M+1]
Ly
3-(4-((4-(1-" A T AR F 2 AR )-1- 20K 5 73] ok k-2 8 ) 9k 72 -
2.6-=8 (1)
Z@ T 1h (20 mg, 0.07mmol). 1d (18.4mg, 0.07 mmol). &k

15 g7 (17.6 mg, 0.11mmol). &8 47 (14.6mg, 0.11 mmol) =T ix (1
mL) R4&, ek E] 80°CH 4L 18 By, AHEIEERE, MERELE
F, BEMRR R ESrMEEwi, F284~% 1 (6.1 mg,
B, 19%),

MS m/z (ESI): 464 [M+1]

% 'H NMR (400 MHz, CD;OD) 8 7.41 - 7.36 (m, 3H), 7.32 - 727 (m, 3H),
719 (d,.J - 8.0 Hz, 1H), 5.14 (s, 2H), 5.06 - 5.02 (m, 1H), 435 (q..J — 174
Hz, 3H), 3.63 - 3.57 (m, 4H), 2.80 - 2.75 (m, 1H), 2.72 - 2.67 (m, 1H), 2.48
2234 (m, 4H),2.12 - 2.01 (m, 2H), 136 (d, J — 6.7 Hz, 3H).

25 FHEP 2
3-(4-((4-(I-BHHRF A E)K T £) R E)-1- KR T8l Rwh-2- )L -
2,6-—FR (4bé&¥2)

HoN (\N
Z<)ﬁ‘/o\ el X, X<)\'(0\ =% (Q' Z@ym
0 2 O 2¢

2a

O O
5
- . - . N O
B=5 QZ@VC, EYIE @ZQE;d
o O
2d 2

%—F
30 4-(1-"5 AR 75 20) K F B8 F B85 (2b)
FIRT I 4-(1-A AR H AR TR FE 2a (191 mg, 1mmol), 1-i&
2-Q-B AT (696 mg, 3 mmol). DIPEA (645 mg, 5 mmol)
#2 DMF (3 mL) &4, 22| 110°CH I+ 18 I if. AFB|ERE,
A K (10mL), ARERCERCE (3X10mL) 8. &8 H 48

17




10

15

20

25

30

35

WO 2022/007659 PCT/CN2021/102873

AR (3XSmL) 2k, R AALKBRRMTIR. LB, BRERE
M TREET, RLMWARREEN (GhE/CRKRCE = 1001 £
19/1) %4k, 52 A4r~4 2b (150 mg, 57%)

MS m/z (ESI); 262 [M+1]

E—.

(4-(1-"F % AR3F 7 2R L) F B (20)

0°CF & 2b (150 mg, 0.57 mmol) # THF (5mL) &g+ 4= X LAH
(43.6mg, 1.15mmol), ER TFHH2 MG, mAK QmL), RE
RATEBRTE (3X10mL) F, &Fa9ApmAK (3X5mL) %%,
KRG A AARBAN TR, L3RG, EikABEEHTREETF, 7318
#74 2¢ (110mg, 84%). %> SA#t—Fui, AHEATT—F
B o

MS m/z (ESI); 234 [M+1]

F=4

4-(1-(4-(FF )R E)3R 7 )k (2d)

Fi® T @ 2¢ (110 mg, 0.47 mmol) # = Fit (SmL) Kk P e
ANEMN LA (84 mg, 0.71 mmol). Z&EFHH2 DG, BERKE
%), /22 B4R~2%2d (100mg, 20%). % =Sk %% —F ik, A
AFT—% R

MS m/z (ESI); 252 [M+1]

EAh

3-(4-((4-(1-"F R ARIR 73 2 )R T 2 A H)-1- B AR F o3 k-2 2 ok 72 -
2,6-=HA (2)

Za@ T 2d (100mg, 04mmol). 1d (52mg, 0.2mmol). #:{L%7
(66 mg, 0.4mmol). # B 47 (55mg, 0.4mmol) =T M (5mL) &4,
Ha B 100°CH-4e 4t 18 Ibfo AREERBE TR, BIREBREFFT
RGEET, REWRARMAHRESHRMMELRIL, FRBARTH2 (52

mg, BEIK, 5.5%),

MS m/z (ESI); 476 [M+1]

'H NMR (400 MHz, CD;0OD) & 7.48 (t,.J = 7.3 Hz, 3H), 7.41 (d,J = 7.3
Hz, 3H), 7.29 (d,J — 7.9 Hz, 1H), 5.25 (s, 2H), 5.14 (dd, J = 13.3, 5.1 Hz,
1H), 4.45 (g, = 17.3 Hz, 2H), 3.73 - 7.55 (m, 4H), 2.91 - 2.85 (m, 1H), 2.81
- 2.64 (m, 4H), 2.50 (dd, J = 13.2, 4.7 Hz, 1H), 2.20 - 2.13 (m, 1H), 1.31 -
1.23 (m, 1H), 1.15 - 1.03 (m, 2H), 0.98 - 0.88 (m, 2H).

4 3
3-(4-((4-(R)-1-BHRTE)RX 7 £) ) 1- AR F 9% %k-2-F)%
%'296'—:‘&@ (%%% 3)
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HzN/f;’\@%b,: @\Q\%Lﬁo(wﬁ@\(ow
Br 0\) >

3a 3c
SHGPN wﬁ@V w1 h“@@ L
3d
-~

(R)-4-(1-(4-i% X )T £)"B 7k (3b)

FR)-1-(4-2 K K)T ke 3a (2 g, 10 mmol) M:\ﬁ%ﬁ DMF (40 mL)
B, RERNKERE (4.15 g, 30 mmol) A= 1-2-2-Q-2CAK)TKE

(2.58¢g, 11.1mmol). ¥ikAMEERIH 3 DI, KREWEKZE 80°C
FHEH 3 DI AR FIRE, Ao 1-18-2-Q2-12 T A AT (258 mg,

1.11 mmol), #=# 2] 80°CH #E# 2 Bt A 2| FiE )G, BK(250mL)

HEE, RERCBRCEE (2X150mL) FHR, A H 89 H bUARR K B ie 4
BBR ANk (2X150mL) Aefafeg K (150mL) 2%k, RBE% L
KRBT, TG, RRERESZGHTREET, REeRAARAE
EAT (ZE T/ FEE=100/0 £ 96/4) 44k, 1328 B4R =4 3b (2.14 g,

79%)

MS m/z (ESI): 270 [M+1]

'H NMR (400 MHz, CDCl;) § 7.44 (d, J = 8.3 Hz, 2H), 7.21 (d, J = 8.0
Hz, 2H), 3.77 -3.60 (m, 4H), 3.27 (d, J = 4.6 Hz, 1H), 2.46 (s, 2H), 2.36 (s,
2H), 1.30 (t, J=9.0 Hz, 3H).

=

(R)-4-(1-"G A T )R F B8R F B8 (3¢)

F3b (2.14g, 792mmol) & T FE: (80mL), e AN=CThk (4g,
39.6 mmol) FHA 27 £-40°C, B — &I AREIE 30 947, AREmA
PdCl,(dppf) (1.16 g, 1.58 mmol). Hik& 4 & % #E F ik £ 100°CHF
PEAE 20 I BF, AAEERRELE, BRREBELEHFTREET, KA
My R AR AL EAT (G b B/ CBR B = 100/0 £ 3/7) #4b, 338 B4R~
# 3¢ (1.7g, 86%).

MS m/z (ESI): 250 [M+1]

'H NMR (400 MHz, CDCl5) § 7.99 (d,J=4.7 Hz, 2H), 7.41 (s, 2H), 3.91
(s, 3H), 3.69 (s, 4H), 3.36 (s, 1H), 2.49 (s, 2H), 2.35 (s, 2H), 1.34 (s, 3H).

F=9

(R)-(4-(1-"F % X T )R L) P EZ (3d)

3¢ (1.7 g, 6.82 mmol) T ALK THF (40 mL) 44 £ 0°C,
RGN LAH (600mg, 15.8mmol). FFREMWEZTERTHH 16 ) 0T
J, AHE0°C, KRBEM NaOH A& (1IN, 8mL) # K, idiEE, &
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"B RRBAN TR, REBFRLE, ERERESFMHTREEZT, 5%
R R AEIRAL BAT (& T2/ P EE =100/0 £ 98/2) #hik, 152] B4R~
#3d (145g, 96%),

MS m/z (ESI): 222 [M+1]

'H NMR (400 MHz, CDCl5) 8§ 7.33 (s, 4H), 4.68 (s, 2H), 3.70 (s, 4H),
3.33 (s, 1H), 2.50 (s, 2H), 2.39 (s, 2H), 1.72 (s, 1H), 1.37 (s, 3H).

% v i

(R)-4-(1-(4-(FF )R )T A )Gk (3e)

¥ 3d (98 mg, 044mmol) ET = Fre (10mL), AREmANHL
A (ImL), R TFTHF2 DTG, KB 2T, F2 B4 3e (120
mg, M), ZFHRALZE—FiL, ABATT—FRE,

MS m/z (ESI): 240 [M+1]

% A

3-(4-((4-(R)-1-H R T B )R T B) R A)-1- A A3 ok -2- 5 )%k
"% -2,6-—BRA ¥ B8R 3 (3)

B 3e (120mg, #sw). #E 47 (182mg, 1.32mmol). 1d (92mg,
0.35mmol). #2247 (73 mg, 044 mmol) =T (10 mL) R4&, 7=
# B 8O0°CH I HE 3 It AFBETEE, REREER, e AK

QQ0mL) #8, RERCBRCE 2X20mL) ¥, &Fe s
TR TR, TG, BRERARERGTREEZT, &% AR
Fl&SHRME T m, FRERZ4%3 (345mg, B4R, 19%).

MS m/z (ESI): 464 [M+1]

'H NMR (400 MHz, CD;0D) & 8.29 (s, 1H), 7.48 (dd, J = 7.9, 6.3 Hz,
3H), 7.40 (dd, J = 7.7, 3.0 Hz, 3H), 7.28 (d, J = 8.0 Hz, 1H), 5.23 (s, 2H),
5.14 (dd,J=13.3,5.2 Hz, 1H), 445 (q,J=17.4 Hz, 2H), 3.71 (t, /= 4.7 Hz,
4H),3.62 (dd,J=13.5,6.7 Hz, 1H),2.95 - 2.84 (m, 1H), 2.80 - 2.66 (m, 3H),
2.58-2.44 (m, 3H),2.16 (dtd, J=12.8,5.2,2.3 Hz, 1H), 1.46 (d,J = 6.8 Hz,
3H).

oA BB LMITPE—FEEFRTWEL S BRE, 2AF
— % & A (S)-1-(4-12 F A TR % 3a,
14 KA 3a 8948 | MS m/z
Bty 4
%5 fea A (ESI)

[o 2NN ]
NH
4 Qi("{)ﬂ HzNJS)\Q 464
N°(s)

o 4 89 B A A He F
Yy 'H NMR
3-(4-((4-((S)-1-"% | "TH NMR (400 MHz, CD;0D) & 8.30 (s, 1H), 7.48 (dd,

20
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HRTE)EF |J=178,6.1 Hz, 3H), 7.40 (dd, J = 7.8, 3.3 Hz, 3H),
) A A)-1-8 K | 729 (d,J=8.0 Hz, 1H), 524 (s, 2H), 5.14 (dd, J =
Feoglwoik0- k) | 13:3,5.1 Hz, 1H), 4.45 (d,/ = 12.3 Hz, 2H), 3.71 (t,J
w0 6.—gm |~ 47 Hz 4H), 3.65 - 3.59 (m, 1H), 2.94 - 2.85 (m,
: i) 1H), 2.82 - 2.65 (m, 3H), 2.53 (d, J = 11.1 Hz, 3H),
2.16 (ddd, J=10.3,5.2,2.9 Hz, 1H), 1.46 (d, J = 6.8

Hz, 3H).

L5 4
(S)-3-(4-((4-(2-BH AR A B-2- 5 ) K F ) A £)-1- £ A& 73] %Rohk-2-
i)v&vz-z 6-—BA (%A% 5)

@ik BB f e, B=EH £l 2

5c

@ )_—N;% BES @ )_NHZ(}L

OTBS OH

/©>< s /©>< (Lo ®t5 )(QX \° TEmE
pﬁo 5 o 30

KNX()VE;:‘( J\_NHZ Da—, S Nx@V@:«/ I %SL)—):

%—F
3-FA&-2-F KR F B F 85 (5b)
¥ 3-2KL2-FHERFTER Sa (5g, 33mmol) ET FE (50mL) *,
RGN FER (980mg, 9.9mmol). k& ek £ 70°CHHE 4 20
10 ’]‘H:j‘o /{,\%Pélji,ﬁ B Xiﬁﬂ‘”ééﬁ 10 mL !’k)ﬁ’]‘j’§£/\%ﬁ7éi fJU]\/ 7K
(100 mL) *, &RJE RAiafex B 2405 % AT £ pH = 4 H 4 20 5
b, TRLFERZY, F2BAR 4% 5b (4482, 82%),
MS m/z (ESI): 167[M+1]
'H NMR (400 MHz, DMSO-ds) § 9.67 (s, 1H), 7.17 (d, J=7.7 Hz, 1H),
15 7.08 (t,J=7.8Hz, 1H), 6.99 (d, J= 7.9 Hz, 1H), 3.79 (s, 3H), 2.27 (s, 3H).
=%
3-(\MT AT AT L) A HE)-2-F AR TR T B (5¢)
¥ 5b (448 g, 27 mmol) AT DMF (25 mL), 4 #p%] 0°CHRk
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Aa ARk (4.59 g, 67 mmol) Fed T & = F & &k (4.47 g, 30 mmol) o
ket HiREERFHH 16 0, KRB AK (125mL) HHEHRAT
BRCEE (2X100 mL) B, A a9Fp4 AR (3X100 mL) #kik,
KRB RTARRBRNT . TG, BRERELAGTREET, ZeW
B AR AR B (GhEt/ CBR CBE=100/0 £ 93/7) %4k, 55 B4~ %
5¢ (7.57g, 100%),

MS m/z (ESI): 281[M+1]

'H NMR (400 MHz, CDCl5) § 7.21 (dd, J=7.8, 1.0 Hz, 1H), 6.87 (t,J =
7.9 Hz, 1H), 6.71 (dd, J = 8.0, 0.9 Hz, 1H), 3.66 (s, 3H), 2.20 (s, 3H), 0.83 -
0.77 (m, 9H), 0.02 —-0.04 (m, 6H).

F=9

2-(CRF H)3-(RT AP AT e ) A ALK P B P B5 (5d)

¥ 5S¢ (561 mg, 2mmol) A TWHRMLKE (B0mL) +, #= A N-£KX
IR IIE (374 mg, 2.1 mmol) F=id A =K F#H (41 mg, 0.2mmol).
Pk bdahe & £ 80°CHHE 4 3 I it. ANIERELIE, HRERE
AU TREET, RbAMREEKALEN (GhE/CBKRCE = 100/0 £
97/3) #it, #2| B iR=4% 5d (630 mg, 88%).

'H NMR (400 MHz, CDCl3) § 7.52 (dd, J=7.8, 1.2 Hz, 1H), 7.23 (t,J =
8.0 Hz, 1H), 7.00 (dd, /=8.2, 1.1 Hz, 1H), 5.02 (s, 2H), 3.93 (s, 3H), 1.10 —
1.03 (m, 9H), 0.33 — 0.26 (m, 6H).

%9y

(S)-5- &, H-4-(4-((W T & = 7 K abkx K& K)-1- 84K F 73] % k-2-
H)-5-F AR RER BT B (Se)

¥ 5d (630mg, 1.75mmol) #=(S)-4,5- =& &-5-AX KRB AT B &
B2 & (460mg, 1.93mmol) %= F M (5mL) ¥, #AJE 42 X\ DIPEA (566
mg, 4.38 mmol). ¥RA& Mk E S0°CH B 18 I id, AH I E R
G, BIERKER, Rt Rk BN (amBt/ CR CE =44/56 £
0/100) #hit, # 2| 847/~ 4% Se (545 mg, 69%).

MS m/z (ESI): 449[M+1]

'H NMR (400 MHz, CDCl3) § 7.47 - 7.43 (m, 1H), 7.38 - 7.32 (m, 1H),
6.98 - 6.94 (m, 1H), 6.33 (s, 1H), 5.36 - 5.31 (m, 1H), 4.91 - 4.85 (m, 1H),
4.43 - 430 (m, 2H), 2.48 - 2.09 (m, 4H), 1.42 (s, 9H), 1.03 - 0.98 (m, 9H),
0.28 - 0.22 (m, 6H).

%8

(S)-5- A K -4-(4-F 2 -1- B Fo3] % th-2- 2)-5- AR BR BT B (51)

i T Se (545mg, 121 mmol) =T THF (3mL) *¥, =mAwW
THA A THE &% (1M, 1.5mL, 1.5 mmol) #4330 54F.
s mmAKk Q0mL) ##, RERCKCE (3X20mL) # ], &
HO9H BAR R KRB TR, LB, IERERERMGTREEZT,
EAEM A AERALEAN (GhE/CRCE =1/1 £ 0/100) %4, 1§38
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=4 5f (270 mg, 67%) .

MS m/z (ESI): 335[M+1]

F o5

4-(2-(4-i% R IR -2-25) D %k (5h)

F2-(4-2 K K)A-2-k 5¢ (214 mg, 1 mmol) % F DMF (4 mL),
e NARER 47 (415mg, 3mmol) A= 1-2-2-2-R T A KTk (278 mg,
1.2 mmol). FRE&Hhik @] 80°CH H4F 20 I it, AFBERE, A
K& (80mL) ##%, MCBRCE (3X40mL) FE, &6 H hiafRok
AR (2X40mL) F=hK (40mL) %k, KRB RALKAERMTIE, T
G, BREBERGTREET, REeWRARREEN (GHE/T
BR LB =100/0 £ 3/2) %4, 132 B 4754 5h (207 mg, 73%).

MS m/z (ESI): 284 [M+1]

'H NMR (400 MHz, CDCl;) & 7.42 (s, 4H), 3.73 - 3.61 (m, 4H), 2.50 -
2.41 (m, 4H), 1.31 (s, 6H).

%t

4-Q-"F AR H-2- ) K F B8R F B8 (51)

¥ Sh (207 mg, 0.73mmol) AT FE (Q20mL), RAEWANZTi

(369 mg, 3.64 mmol). A% £-40°C/E A — &AL AR 20 4F,

R & A N PACly(dppf) (107mg, 0.15mmol). R &M AEHE Pk E
100°CH B3 20 it AFEERG, RoMHBT AR TR, BRA
REZHTREET, RetRaREEN (GmE/ G CE =100/0
Z1/1) s, HF2 B4R24 51 (189 mg, 98%).

MS m/z (ESI): 264 [M+1]

'H NMR (400 MHz, CDCl;) & 7.97 (d, J = 8.5 Hz, 2H), 7.62 (d, J = 8.5
Hz, 2H), 3.91 (s, 3H), 3.71 - 3.63 (m, 4H), 2.50 - 2.41 (m, 4H), 1.35 (s, 6H).

F N\

(4-Q2-"F AR HE-2-25) K )T B (5))

¥ 5i (189 mg, 0.72mmol) #F THF (2Q0mL) #4# £ 0°C, #&
AN LAH (35mg, 1.44mmol). ¥ REMWAEZTETHIFE2 ik, A
J& Bl NaOH & (1IN, 02mL) # R ALk, 7B A LKA T,
WERE, BREBREFHTREEZT, AW RAARAZEN (&ihE/
CERCEE =1/1 £ 3/7) i, F2 B4R~ S5) (77 mg, 46%).

MS m/z (ESI): 236 [M+1]

F L

4-Q2-(4-(RF AR E )R -2- )Gk (5k)

P 5) (77mg, 0.33mmol) AT =fF (2mL), REmANINLIEL
A (05mL). WREGMWEZTBTHFE 16 I, RERHET, F3 8
A Sk (AR, ), ZERA%t—Fak, AZATFT—F A
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MS m/z (ESI): 254 [M+1]

T

(S)-5- F A -4-(4-((4-(2-"B A T8 h2-2- 45 ) 2 AL )-1- B K 57731 ok
2-K)-5- 2R B AT B5 (51)

¥ 5k (L&, £5033mmol) &T DMF (2mL), ARG & Nax R 47

(138 mg, 1 mmol) #= 5f (110mg, 0.33 mmol). iR 4&4hm# 5] 50°C
FHH 24 D uF. AHEEIRE, AK QOmL) #8, RERNCKRTE

(3X20mL) #MR, &Fe9AmAAK (3X20mL) %%k, RERL
KRBT, TG, RRERESZGHTREET, Redh:id ik
AEEN (ZRAFI/PEE=100/0 £ 19/1) #te, 32 84724 51 (163
mg, ¥ 90%).

MS m/z (ESI): 552 [M+1]

Ft+—F

(8)-3-(4-((4-(2-"H AR 12-2- )R F AL) R A )-1- AR5 R ohh-2- 4
-2 6- B F BL 2

¥ 51 (163 mg, 0.3 mmol) AT TH 2mL) +, #= A TsOH-H,0O

(56 mg, 0.3mmol). HiRE& Mok £ 90°CH # 4 18 I ih, AFE|F
BJE, Aok N TsOH-H,0 (56 mg, 0.3mmol), #RJEhe# E 90°CH#
H2 B, ANEETERE, AR AME R (20 mL), KRB A
CERCHEE (3X20 mL) #H., & 69H AL LK T I, Sk
G, RIREBEZMHTREET, AR RARF &5 st e i,
FEB4RZ S5 (37mg, BEK, 26%).

MS m/z (ESI): 478 [M+1]

'H NMR (400 MHz, CD;0D) & 8.26 (s, 1H), 7.62 (d, J = 8.4 Hz, 2H),
7.52 -7.45 (m, 3H), 7.42 (d, J=7.0 Hz, 1H), 7.31 (d, J = 7.6 Hz, 1H), 5.25
(s, 2H), 5.16 (dd, J = 13.3, 5.2 Hz, 1H), 4.47 (q, J = 17.3 Hz, 2H), 3.75 —
3.67 (m, 4H), 2.96-2.87 (m, 1H), 2.82-2.76 (m, 1H), 2.69 — 2.61 (m, 4H),
2.57-2.46 (m, 1H), 2.21-2.15 (m, 1H), 1.50 (s, 6H).

EHM S
4-(4-((R)-1-(4-(((2-((S)-2,6- — F AR T -3- & )-1- H AR 79k k-4-X )
FER)FPR)EE)TE)%RE-1-2)3-AFH (lLddh6)
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N (R) (R)

)@f DR
NZ
(R) (R)

//©/ BAD /©/
/@/ﬁNf'W\GVQiiN é}kﬁzxﬁ/@wyﬁn?drq@o

NZ

F—9

(R)-1-(1-(4-i% R BT 3 )-4-F Kt & k% (6a)

F(R)-1-(4-2 K AT 3a (2¢g, 10mmol). N N-(2-5.T #)-4-F
AR BB (3.11g, 10.5mmol) #= DIPEA (2.58 ¢, 20 mmol) A 30
mL HE ¥, kB 125°CHIH 18 I it. AHEFRE, WANTE

(80 mL) FF#t#r, Aftiteyd4zd ZiriAseK (120 mL). HATEFR
B AE 30 04 5, IR AR LIRS, 15 2] B AR~ 4 6a(3.97 2,94%) .

MS m/z (ESI): 423 [M+1]

'H NMR (400 MHz, CDCl5) § 7.62 (d, J = 8.1 Hz, 2H), 7.40 (d, /= 8.3
Hz, 2H), 7.32 (d, J = 8.0 Hz, 2H), 7.11 (d, J = 8.3 Hz, 2H), 3.32 (q, J = 6.6
Hz, 1H), 2.97 (s, 4H), 2.61 - 2.49 (m, 2H), 2.49 - 2.36 (m, 2H), 2.44 (s, 3H),
1.27 (d,J = 6.7 Hz, 3H).

Ci

(R)-1-(1-(4-7% 3K £) T # )9k %% (6b)

T 6a (1g, 236 mmol) HEMAE=ZRTHE (2.69¢g, 23.6mmol) +,
R G A NR A ER (1.62 g, 16.5mmol) . ¥iRA ik £ 75°CH 4 16
D AHETRE, BB WANIFEER A5k (100mL), KB A
CER L BE (3X100mL) B, &89 A HLAR LK BBR 4 T4, 2R 5,
EREBREFHTREEZT, F2 4774 6b (860mg, &), %=
n\:?ﬁ«.—r_i‘\"-ﬁbéﬁpﬁa, ﬁ"}%)ﬂa—_—]‘—#ﬁ}i}:o

MS m/z (ESI): 269 [M+1]

=9

(R)-4-(4-(1-(4-(ERFR )T )%k F-1-K)-3-AFH (6¢0)

¥ 6b (860 mg, #&, #4236 mmol) Fo 3,4-Z A (328 mg,
2.36 mmol) AT DMF (15mL) ¥, REmA&EKs (978 mg, 7.08
mmol). HR& Mk E 110°c7trw+ 16 PiF. AFHEETIRE, N
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K (150 mL) JF#4F 1 /e, @Bl iizds, 2] B4R~ 6¢
(506 mg, 55%)

MS m/z (ESI): 388 [M+1]

'H NMR (400 MHz, CDCls) & 7.45 (d, J = 6.5 Hz, 2H), 7.35 (d, /= 8.0
Hz, 1H), 7.29-7.15 (m, 3H), 6.88 (t,J = 8.6 Hz, 1H), 3.39 (d,J= 5.4 Hz, 1H),
3.19 (s, 4H), 2.63 (s, 2H), 2.54 (s, 2H), 1.36 (d, J = 6.0 Hz, 3H).

Ek

(R)-4-(1-(4-(4-F K -2- AR K)ok R-1-2) T )R F 8L F 85 (6d)

¥ 6¢ (506 mg, 1.3 mmol) A=FE (40 mL) R4&, REWRANZT
Bz (659 mg, 6.5 mmol). A#F£-40°CJ/E, B— A ALILE 20 94T,
#R & m N PdCly(dppf) (190mg, 0.26 mmol). ¥4 4k £ 100°CH
WA 18 I bf, ARHNEEIRE, FRERBSWBTARELTE, BRAE
REZHTREET, RetRaREEN (GmE/ G CE =100/0
E1/1) %4, FE AR~ 4 6d (360 mg, 75%).

MS m/z (ESI): 368 [M+1]

'H NMR (400 MHz, CDCls) § 8.01 (d, J=7.3 Hz, 2H), 7.42 (d,J=7.1
Hz, 2H), 7.35 (d,J = 8.1 Hz, 1H), 7.25 (d, J = 9.8 Hz, 1H), 6.89 (t, /= 8.4
Hz, 1H), 3.92 (s, 3H), 3.48 (d, J = 5.5 Hz, 1H), 3.20 (s, 4H), 2.66 (s, 2H),
2.54 (s, 2H), 1.39 (d, J = 5.7 Hz, 3H).

%A%

(R)-3- A-4-(4-(1-(4-(B F £)R K) TR )k %-1- ) F I (6e)

¥ 6d (360 mg, 0.98 mmol) T THF (20 mL), %4247 £ 0°C, &
A N LAH (45mg, 1.18mmol). FREMHAEZIRTFTHAE2 I, %
#ZE 0°C, ARB A NaOHE% (IN, 1mL) #F XK. ¥R E&ALKK
Bk TR, TIEG, IEIRAMESMT KRG 2T, KA MR EA

(R FR/CBRTE =7/3 2 4/1) i, 2 84774 6e (100 mg,
30%)

MS m/z (ESI): 340 [M+1]

E

(R)-4-(4-(1-(4-(R 7 £) K ) L A )k R-1-2)-3- R F 1 (60

¥ 6e (100mg, 029 mmol) AT & FI (SmL), AREmANHL
LA (69 mg, 0.58 mmol). ¥ RE&MEZ R T HH 16 DI, K% EF,
FEBARF 4 6f Clikay, &), B ARt —Fuil, BEAT
T—FRE

MS m/z (ESI): 358 [M+1]

%L

(8)-5- A Z-4-(4-((4-(R)-1-(4-(4- AE-2- AR K)ok k-1- ) T A ) F &)
A H)-1-F AR S5 2hodk-2- K)-5- B ARORER BT B (6g)

T 6f (F&, £ 029 mmol) T DMF (5mL), KREmNSf (97
mg, 0.29 mmol) A& B 47 (200 mg, 1.45 mmol). FFR &4 £ 50°C
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FEEA 20 D AF. AFBEIRE, RAOMAK (80mL) #HE, FEKE
Wik, 132 BARE 4 6g (197 mg, A F 104%),

MS m/z (ESI): 656 [M+1]

LN

4-(4-((R)-1-(4-(((2-((S)-2,6- = A Ik g -3-H)-1- A S 5] S bk -4- )
A AT )R )T ) R%-1-25)-3-AFH (6)

¥ 6g (197 mg, 0.29mmol) =T TH (10mL), &R G #= A\ TsOH-H,0

(110 mg, 0.58 mmol). F¥FiR&4hmik £ 90°CH Ht4F 3 Iif. AHE
TG, Rty Amsik (B30mL) #%, KRB RCTRTE (3X30
mL) R, &FeHMA R L RARMTIE, SERE, BRARESR
HTREET, REeWRAREEESRRBEL L, FRAFZD
(21 mg, B4, 12%),

MS m/z (ESI): 582 [M+1]

'H NMR (400 MHz, CD;0D) § 7.50 — 7.34 (m, 8H), 7.28 (d, /= 8.0 Hz,
1H), 7.05 (t,J = 8.6 Hz, 1H), 5.21 (s, 2H), 5.12 (dd, J = 13.4, 5.2 Hz, 1H),
443 (q,J=17.4Hz,2H),3.47 (q,J =6.7 Hz, 1H), 3.25 - 3.15 (m, 4H), 2.94
—2.82 (m, 1H), 2.75 (ddd, J = 17.6, 4.6, 2.4 Hz, 1H), 2.71 — 2.63 (m, 2H),
2.58-2.41 (m,3H),2.15 (tdd, /=7.6,5.8,3.1 Hz, 1H), 1.41 (d,/=6.7 Hz,
3H).

ot 7. 8, 9 5RBILEY 6 PHE—FTEFATHRE S REK,
B sd—5F AARR 4&@\%4&%5(11)-1-(4-/;23&%)cﬂf 3a.
A A 3a B MS
e e 4y 2 Al i jg‘;ﬁ ol
T =) (EST)

Jpee Saetanll
P oGy | -

N

596

@5

Br

Br

e 1. 8. 9 B BT
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S

'"H NMR

4-(4-((S)-1-(4-(((2-

((S)-2,6- — A X%k

%-3-3h)-1- AR

o otk 4- ) )

)R AT E)%

Ho1-)3- A E R
(7)

'H NMR (400 MHz, CD50D) § 7.52 - 7.33 (m, 8H),
729 (d, J=7.7 Hz, 1H), 7.06 (t, J = 8.6 Hz, 1H),
521 (s, 2H), 5.13 (dd, J = 13.3, 5.2 Hz, 1H), 4.44
(q,7 = 17.4 Hz, 2H), 3.47 (q, J = 6.7 Hz, 1H), 3.25
-3.17 (m, 4H), 2.93 - 2.84 (m, 1H), 2.76 (ddd, J =
17.6, 4.6, 2.4 Hz, 1H), 2.71 - 2.63 (m, 2H), 2.58 -
2.42 (m, 3H), 2.15 (dtd, /= 12.8, 5.2, 2.3 Hz, 1H),
1.41 (d,.J = 6.7 Hz, 3H).

(8)-4-(4-(2-(4-(((2-
(2,6-= AT -3-
B)-1- AR F51 %
h-4-FK) A ) F A
F )T -2-H) %k %
1-2)-3-AF M
(8)

'H NMR (400 MHz, CD;OD) & 7.61 (d,J — 8.1 Hz,
2H), 7.52 — 7.36 (m, 6H), 7.29 (d,J — 8.0 Hz, 1H),
7.06 (t,.J — 8.6 Hz, 1H), 5.21 (s, 2H), 5.13 (dd, J -
133, 5.0 Hz, 1H), 4.44 (q, J — 17.4 Hz, 2H), 3.19
(t,J = 10.0 Hz, 4H), 3.03 — 2.84 (m, 1H), 2.84 —
2.72 (m, 1H), 2.72 — 2.56 (m, 4H), 2.49 (ddd, J -
26.8,13.3,4.9 Hz, 1H), 2.17 (dd, J = 15.7,9.9 Hz,
1H), 1.56 — 1.37 (m, 6H).

(S)-4-(4-(1-(4-(((2-
(2,6- = A AX I 77 -3-
H)-1-F R R3] %
hd- ) B A) T )

'H NMR (400 MHz, CD;0D) §7.79 — 7.19 (m, 9H),
7.00 (t,.J = 8.6 Hz, 1H), 5.22 (s, 2H), 5.11 (dd, J -
133, 5.1 Hz, 1H), 443 (q, J — 17.4 Hz, 2H), 3.11
(d, J = 23.5 Hz, 4H), 2.94 — 2.82 (m, 1H), 2.81 —

AT HE E)R%- | 2.71 (m, 1H), 2.64 (d,J = 21.8 Hz, 4H), 2.46 (ddd,
1-%)-3-AFH |1 =263,132,5.0 Hz, 1H), 2.19 - 2.07 (m, 1H),
(9) 1.03 - 0.94 (m, 2H), 0.89 — 0.88 (s, 2H).
FHM 6

2-(4-(((2-((S)-2,6-= AR Z-3- % )-1- AR F 3 %hk-4- ) £ %) F

10b

—

E)EE)2-LRKTHE (b4 10)
@:l(/ _}—NHZ >L
DA

v

0 O
-,
)

Oé\Q\/o 10a
EET (\NJ\Q\/Q:‘(/ I %\SL):

(S)-5- 2 HK-4-(4-((4-F BE A
IRER AT B (10a)

P 5f (167 mg, 0.5mmol) A= 4-(Z F )X F 8 (77 mg, 0.5mmol)

0 #AFDMF (3mL) ¥, REmA&E4S (207mg, 1.5mmol), 4ok

) FAE)-1- FARF o8] k22 )-5- A
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S0°CHBEH 18 IEF A B ERELIE, BRERELEH T REET,
KA RERBRALEN (& T/ FE =100/0 £ 9/1) sk, 55 AR
4 10a (164 mg, 72%).

MS m/z (ESI): 453 [M+1]

Ci

(S)-4-(((2-(2,6- = AR T -3-2)-1- A A F o5l %k Hh-4- )R K F &)
R ¥ E% (10b)

¥ 10a (164 mg, 0.36 mmol) & T T (20mL), #&J& 7= A\ TsOH-H,0
(138 mg, 0.72 mmol), Ae#E 90°CH #i+ 18 I id, AH I EIR)E,
BUEWR ZBH), e T mNRlafesm it Mk (20 mL), KRB R
CERCHEE (3X20 mL) #E, & a9h b A LKA TIE, $UE
G, BREBEFMGTREET, RAMWRAREERAMEEN (ZAFi/F
B2 =100/0 £ 47/3) #4b, 32| B4R~ 10b (48 mg, 35%)-

MS m/z (ESI): 379 [M+1]

=9

2-(4-(((2-((S)-2,6- = AR Ik -3- 5 )-1- F AR F 73] Feotb-4- ) A A T 4)
FA)-2-"GH AR THF (10)

F 10b (48 mg, 0.13mmol) F= =@ Fhe (10mL) BE&, REmA
ok (23 mg, 0.26 mmol), =% A&tz (26 mg, 0.26 mmol) F»=
AT B4 (1D (8mg, 0.013 mmol). FRA&MAEZTETHHF 61
B, RBEREREER . KA R EREEN (= F 8%/ 78 =100/0
Z£91/9) Aok Bk it (A T/ TE =8/1) sk, FRAHTH
10 (44.6 mg, B, 72%).

MS m/z (ESI): 475 [M+1]

'H NMR (400 MHz, DMSO-dy) § 10.97 (s, 1H), 7.58 (d, J= 8.2 Hz, 2H),
7.52-7.46 (m, 3H), 7.33 (dd, J=17.7,3.1 Hz, 2H), 5.40 (s, 1H), 5.28 (s, 2H),
512 (dd,J=13.3,5.1 Hz, 1H), 443 (d,/J=17.5Hz, 1H), 427 (d, /=175
Hz, 1H), 3.66 - 3.52 (m, 4H), 2.96 - 2.85 (m, 1H), 2.58 (d, J=19.0 Hz, 2H),
2.48 -2.34 (m, 4H), 1.99 (dd, J=9.0, 3.7 Hz, 1H).

£l 7
(S)-3-(4-((4-(R)-1-(4-CR A FE X )% %-1- ) L E )X F E )8 X )-1-
FARF Rk -2-K)RT-2,6-—8R (4Ld&d 11)
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O OO A o OTOL A

11a o 11b

p*ofa ﬁ“%
N'(R) Q:«/ B N(R) Q:«/ I %\Si):
Neushalh taoVsicb

P

(R)-(4-(1-(4-i% % )T % )k %-1-£ )R £)F 8 (11a)

¥ 6b (200 mg, 0.75 mmol). F#At FEEA (93 mg, 0.89 mmol)
FrZ T4 (5mL) B4, REWANZCK (225mg, 223 mmol). ¥
B RANERTFTHHIR, RELEBRELEHTREET. AR R
AL EAT (GWB/CRCE = 19/1 £ 4/1) %44k, FR A&7 1la

(200 mg, 80%).

MS m/z (ESI): 337 [M+1]

Ci

(R)-4-(1-(4-CR AR A ) sk -1-25) T B )R 7 B P B8 (11D)

¥ 11a (200 mg, 0.59 mmol). =T (299 mg, 2.97 mmol) #=F
B2 (20mL) R4A, A22-40°CE A — A AHE IR 30 9047, REMRN
PdCl,(dppf) (43 mg, 0.06 mmol). k&4 &2 E F A ik £ 100°CH#E
FH A8 . AFNETEE, REREER, KaRakir i (4
mE/ R UBE=9/1 & 3/2) s, 152 B4R, 47 11b (120mg, 75%)

MS m/z (ESI): 317 [M+1]

=9

(R)-3R 7 4k (4-(1-(4-(3 T )3 ) T )% -1-2%) P 59 (11c)

0°CTF ) 11b (120 mg, 0.38 mmol) 4 THF (5mL) A&+ XN LAH

(22 mg, 0.57 mmol). #4F 1 ) EJE, AT REHES (100 mg).,
WG, RREBEFHTREET, KM ABEAAEN (Gihbt/
CERCEE =1/1 £ 0/100) #ik, 52| B 4%~ 4 11c¢ (100 mg, 59%) .

MS m/z (ESI): 289 [M-+1]

vy

(R)-(4-(1-(4-(A T £)E £) 2 2 %-1-£)(R 7 £) 78 (11d)

@) 11¢ (100 mg, 0.35mmol) & =& Fiz (SmL) g P i q
LA (0.5mL). R B REMEZTETHHFTR, )l’k)f'%k}}—]y?%%\ﬁ']
2 B4 ~4 11d (100 mg, #&). Z e A%t —F i, BER
FTT—9 R
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MS m/z (ESI): 307 [M+1]

A

(S)-5- 2 2 -4-(4-((4-((R)-1-(4-C3F W B 3 )R %-1-2) T £)F ) &
H)-1- B AR F 3 ok -2-)-5- AR ORBR BT B5 (11e)

¥ 11d (100 mg, #.&). 5f (101 mg, 0.30 mmol). # A 47 (83 mg,
0.60 mmol) #= DMF (5 mL) &4, e 50°CHHH TR . 42p2
ERE, HRbsmAK (Q0mL) #8, TR CE (3X20mL) #i,
S EFEMARB T AKRBR N TR, TEE, BEREBRESFHTRELET,
KA RERALEN (A T/ TE=100/0 £ 19/1) ik, 535 B4R
4 11e (100 mg, 53%).

MS m/z (ESI): 605 [M+1]

FNd

(8)-3-(4-((4-((R)-1-(4-(3F P e & A )k R-1-2) T )R 7 H) A K)-1-
FAR TR o -2- 2 )k -2,6- =R (11)

¥ 11e (100 mg, 0.17 mmol). TsOH-H,O (66 mg, 0.35 mmol) #=
T 2mL) B4, mw#kB 90°CT MM IR, AHEETRE, BE
%R, KA R B ARH &S R kA et sl 53] B4R 11 (10
mg, BEIK, 22%),

MS m/z (ESI): 531 [M+1]

'H NMR (400 MHz, CD;0D) § 7.54 —7.32 (m, 6H), 7.29 (d,J = 7.9 Hz,
1H), 5.22 (s, 2H), 5.13 (dd, J = 13.4, 5.2 Hz, 1H), 4.45 (q,J = 17.3 Hz, 2H),
3.74 (s, 1H), 3.57 (s, 1H), 3.50 — 3.41 (m, 1H), 3.01 —2.83 (m, 2H), 2.83 —
2.71 (m, 1H), 2.62 — 2.42 (m, 4H), 2.37 (s, 1H), 2.22 — 2.10 (m, 1H), 1.90
(ddd, J = 12.8,7.9, 4.7 Hz, 1H), 1.40 (d, J — 6.7 Hz, 3H), 1.36 — 1.26 (m,
1H), 0.87 — 0.73 (m, 4H).

LM 8

(S)-3-(4-(4-(R)-1-4-F A A% %-1-£) L E2) X T L) R £)-1- AR F
FlhkoHk-2-£)RoZ-2,6-—80 (L& 12)
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/©/(L7N | ® N/\
(N 55 =% © \Negow B=H
12b

6b

NH T #Hp HO N
12¢ W 12e W
0]
(RI'N
BAD C'\/©/L()“

12f W
‘ @i i\:”)“:
H n-{(s) o]
NTR)
SHEY
12
54

(R)-4-(1-(4-3% F )T K )7kB-1-F B4 T B8 (12a)

F6b (AP AR, 4g, 9mmol) #= THF (80mL) &4, &
B NZThRk (37g, 36 mmol). ¥ RE&HAEHZE 0°C, i R
BT B (22 g, 99 mmol). ERHEH 17 MG, ZeAK (160 mL),
RERTCRCE (2X100mL) 5, ¥4& 56948 o A L KR M T
B, $RE, BREREET, RAVWRAARMEEN (GiME/ LR UL
=100/0 £ 1/1) %4k, F2 A4 4% 12a (3.07g, 92%),

MS m/z (ESI): 369 [M+1]

Ci

(R)-4-(1-(4-(F A # AR )T H)%k"%-1-F R T B5 (12b)

AHE P 122 (3.07g, 83mmol) AT FE (120mL) F, A=A
=T (421 g, 41.6 mmol). 42 £-40°Cis, A— A& E 3045
&, 3R )& e X PdCly(dppf) (1.21 g, 1.66 mmol). H %A 44k £ 100°C
ﬂ"fﬁ”ﬁ" 18 ’J H’j‘o /\%Fé"lizn%m, iil_‘ﬁi/%:il\h%o /ﬁl&ﬁd&}i%{%—l‘—lﬁ
% E T, RN RERAL BN (G ihE/ OB GBS =100/0 £ 1/1) %4k,
FE BARZ4 12b (2.7 g, 93%),

MS m/z (ESI): 349 [M+1]

=9

(R)-4-(1-(F%"%-1- )T H )X F B F B (12¢)

© 12b (350mg, 1.01mmol) 4 =& Fi (4mL) FEigRFmANZ K
LB (1 mL)e EETHH 4D, BAERKER, F2 8479 12

(350 mg, &), ZFRARGHE T, EBRATF—F R T,

MS m/z (ESI): 249 [M+1]

vy

\(s)

X ﬁ Nf'*)\©v©i<

BEIN\F
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(R)-4-(1-(4-GF 7 A 9k "F-1-2) T )R F B8R F 85 (124)

¥ 12¢ (140mg, 0.56 mmol), (1-T A AL FE A L) =7 L akr (295
mg, 1.69mmol), T& (100mg, 1.69mmol) A=F & (S5mL) &9 4&
Y op A N EIE R A AL (106 mg, 1.69mmol). ¥R E RS EERT
MAHTRE, RERZERN, REWRERAEEN (&b CR UL
=9/1 £ 7/3) #ik, 132 B4 54 12d (100 mg, 62%).

MS m/z (ESI): 289 [M+1]

A

(R)-(4-(1-(4-CF 7 kR -1- ) T E )R )T BF (12€)

0°CTF ™ 12d (100 mg, 0.35mmol) 4 THF (3mL) &%+ /e N LAH

(20 mg, 0.52mmol). #4F 1 &, AT REHES (100 mg),
ARG, RREBEFHTRELET, RAVAREBRAEEN (AT
/FEE=99/1 £ 19/1) ik, 12| B4R =4 12¢ (75 mg, 83%),

MS m/z (ESI): 261 [M+1]

FNd

(R)-1-(1-(4-(RF )R £) T £5)-4-30 7 K k% (126)

) 12e (80 mg, 0.31 mmol) # = Tl (5 mL) B PmARL
A (1mL). £RIEHIRE, BEREER, 52 8474 12f (80
mg, M), e ABE— S, AEATF—F R,

MS m/z (ESI): 279 [M+1]

Ly

(S)-5- 2 H-4-(4-((4-((R)-1-(4-3F 73 & ok k-1-2) T £)F H) & £)-1-
FAR Sk obk-2-2)-5- AR ORBR A T B (12g)

¥ 12f (80mg, #&). 5f (101 mg, 0.30 mmol). #ER 47 (83 mg,
0.60 mmol) #= DMF (5 mL) W4, ik £ 50°CH BT R ., A2p 2]
FiRE, MK (10mL) #BRA4Y, REMCHKCE (3X20mL) #*
B, AIAEHG, BRKARMN TR, LERE, BREBESSFTK
% E T, 3E B AR 12g (120mg, ). %7 &k Bt —F i,
HEATT—F R,

MS m/z (ESI): 577 [M+1]

LN

(S)-3-(4-((4-((R)-1-(4-2F A A sk H-1- )T )R F )& K)-1-AKF
7]k otk -2- 2 )RR -2,6- —BR T BR 3 (12)

¥ 12g (120 mg, #&). TsOH-H,O (95mg, 0.50 mmol) A= T (2
mL) ®4&, mHKE CHMEELTR, AEINERE, BEREEFN,
E AN R B AE & &R &gk, F5 BARZ4 12 (10.0mg,
R, 6.5%),

MS m/z (ESI): 503 [M+1]

'H NMR (400 MHz, CD;0D) & 8.45 (s, 1H), 7.48 (dd,J = 12.7, 7.9 Hz,
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3H), 7.40 (d, J — 7.8 Hz, 3H), 7.28 (d, J — 8.0 Hz, 1H), 5.24 (s, 2H), 5.14
(dd,J = 13.3,5.1 Hz, 1H), 4.45 (q,J — 17.3 Hz, 2H), 3.79 (dd, J = 13.4, 6.6
Hz, 1H),2.98 - 2.71 (m, 8H),2.67 (d,J — 15.8 Hz, 2H), 2.56 — 2.45 (m, 1H),
2.16 (ddd, J = 10.3,5.2,2.9 Hz, 1H), 1.85 — 1.76 (m, 1H), 1.51 (d, J — 6.8
Hz, 3H), 0.50 (dd, . = 12.1, 5.7 Hz, 2H), 0.48 — 0.38 (m, 2H).

kP9
(S)-3-(4-(4-(R)-1-4-(P EZmB X )R E-1-5) T )X P )8 % )-1-
FARFFI%R*k-2-%)%"%-2,6-—8 (&% 13)

G N R N ) N/\
H = ﬂg N S/ ®s- ﬂa HO K/ N g e
12¢ 13a do do

13b

(R'N (S)
®=5 Clv©/LK/>N\S/ TEES (\N@QV; o

I\ ~
13¢ 0o //S\\
00
_ NH
H N (s 0
BEE ‘/\N (R)
\/S,N\) o
7N\
OO0 13
K
F—9

(R)-4-(1-(4-(F A agme A )k %-1- ) CE )R 78R 7 85 (13a)

¥ 12¢ (140 mg, 0.56 mmol), FA&B LA (97 mg, 0.85 mmol).
;Lﬂ?c (90mg, 0.90mmol) A= Fix (SmL) R4E&, ERELHTR

RER KB, REWRARERALEN (BhEB/CKRCE =9/1 £
1/1) AL, 152 B4R~ 4 13a (100 mg, 54%).

MS m/z (ESI): 327 [M+1]

=%

(R)-(4-(1-(4-(F 2 az Bt A )k "k-1- ) T &) R &) F 85 (13b)

0°CF & 13a (100mg, 0.31mmol) & THF (3mL) &&= LAH
(18 mg, 0.46 mmol) F-4E 4 1 DB, ARG e N+ KSR (100mg) .
ARG, RREBEFHTREET, RAVARBRAEEN (ZAFI
/FEE=1% % 5%) %M, £2] B4x,=4 13b (80 mg, 88%).

MS m/z (ESI): 299 [M+1]

=%

(R)-1-(1-(4-(AR T A£) R A) T H)-4-(F A s wt )%k % (13¢)

© 13b (40 mg, 0.13 mmol) & = Fit (SmL) &k P mAFMNL
T#A (1mL). ERTFTHAIRE, BERELER, F2 84774 13¢
(40mg, &), ZFeABiH—Falt, ABRATTFT—FRE.

MS m/z (ESI): 317 [M+1]
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vy

(S)-5- 2 F-4-(4-((4-(R)-1-(4-(F £ 55 B A )%k k-1-8) T 2)F ) &
H)-1- 2 AR F g R ok-2-K)-5- AARORER AT B (13d)

¥ 13¢ (40mg, # &), 5f (101 mg, 0.30mmol). & %7 (83 mg,
0.60 mmol) #= DMF (5 mL) &4, e 50°CHHH TR . 42p2
TiRE, HRemAK Q0mL) ##, KRB A CBRTE (3X20mL)
FER, &R IR E KRB TR, TIEE, TBIRAEREZMS TR
% EF, FE B4R 13d (60 mg, H&), #%7F %k Bik—F ik,
HEATT—F R,

MS m/z (ESI): 615 [M+1]

A

(S)-3-(4-((4-((R)-1-(4-(F F s e 2 )7k %-1- ) T AR 7 ) & A&)-1-
FAR TR -2- 2 )k -2,6- = BR (13)

F13d (60 mg, #88&). TsOH-H,0 (95mg, 0.50mmol) =T AEF (2
mL) R4, Mk E| 90°CH TR, ANBERE, EREFFTK
wET, RAVARMEESZRMEE B, FREARSZH13 (92
mg, B4R, 13%),

MS m/z (ESI): 541 [M+1]

'H NMR (400 MHz, CD;0D) § 7.52 —7.33 (m, 6H), 7.29 (d, J - 8.0 Hz,
1H), 5.21 (s, 2H), 5.13 (dd, J = 13.4, 5.2 Hz, 1H), 4.44 (q,J = 17.4 Hz, 2H),
3.50 (q,J = 6.7 Hz, 1H), 3.19 (t,J — 4.9 Hz, 4H), 2.97 — 2.84 (m, 1H), 2.81
(s, 3H), 2.76 (ddd, J = 17.6, 4.5, 2.3 Hz, 1H), 2.61 (dt,J = 10.0, 5.0 Hz, 2H),
2.48 (dd, J = 10.6, 4.9 Hz, 3H), 2.25 — 2.10 (m, 1H), 1.39 (d, J = 6.7 Hz,
3H).

kP 10
(S)-3-(4-((4-((R)-1-(4-F 2 %%-1- X)L E) X P X)) A £ )-1- LR R3]
shok-2- % )%kew-2,6-—ER (i 14)

® N/\ /@%Nﬁ | (R)N/\
Br/©/L (N 85— NP> OYQ/L NN
14a S 14b

6b

(R'N —_— (RI'N

14d

14c
0O O 0 O
- NH, _ NH
H 1:4(S) H N {(s) 0
(\Nﬁv\@ (}L BARE (\N )
,/N\/J o g N (o}
14e 14

<

54
(R)-1-(1-(4-(GE R KK T & )-4-F K% (14a)
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¥% 6b (200 mg, 0.75mmol), TEE K (40%, 03mL), LB (122
mg, 2.0 mmol) A=FEL (10 mL) #4&, KREmANRLMAIH (127
mg, 2.0mmol). EERFHFIRE, BREREERN, RE R AR E
M Ch B/ R CEE =3/2 £ 1/4) %44k, 2] 847~ 4% 14a (200 mg,
95%) o

MS m/z (ESI): 283 [M+1]

FB oG EESNY

(S) 3-(d-((4-((R)-1-(4-F £ FoB-1-25) T ) K F 2) FUA)-1- 5K 7
otk 2- 1 )Rz -2,6- — B (14)

BB I PE T ERFSTOBRELR 14, 2EF ZFF A
14a X% 11a.

MS m/z (ESI): 283 [M+1]

'H NMR (400 MHz, CD:0D) § 7.55 — 7.43 (m, 3H), 7.38 (t,J — 9.6 Hz,
3H),7.28(d,.J = 7.7 Hz, 1H), 5.23 (s, 2H), 5.14 (d, ./ — 8.6 Hz, 1H), 444 (q
J =173 Hz, 2H), 3.58 (dd..] — 12.0, 5.9 Hz, 1H), 3.03 (d,J — 27.6 Hz, 4H),
2.96—2.73 (m, 4H), 2.70 (s, 3H), 2.64 (s, 2H), 2.54 — 2.42 (m, 1H), 2.17 (dt.
J—85.63, 1H). 1.41 (d,.] - 6.3 Hz, 3H).

£ M 11
(S)-3-(1-FAR-4-((4-(R)-1-(4-(F 2 -4- 2 )% $-1- 1) LR )X T )&
A)F5lRok-2- % )%=2-2,6-—8R ({Ld-dh 15)

(R)N (R)N \/@J(R}N/\
NH B W “H=3% HO o \©
~N

12¢ 15b

#H= Cl Lﬁ %IEI*/F

0O 0
- NH
i N
B AT
(J s

F—F

(R)-4-(1-(4-("F 7% -4- 2 ) 5 -1- ) T ) 7 8 P 85 (15a)

¥ 12¢ (200 mg, 0.81 mmol) . 4- 7 %% 2 8 3 (243 mg, 1.61 mmol) .
B 47 (334mg, 2.42mmol) #= DMF (2mL) WA, ek E 110°CH
WMHITR, ARFNEERE, AK (10mL) #H#HRES%, RERTRKRT
Bg (3X20mL) —Fﬂxo uﬂ‘éﬁ;ﬁ}mﬁﬂ)ﬂft‘j( LR ’}‘]'?'}'71:, 1\//%):', TR
BERESMTREET, RAWRERAEEN (BHE/CRTUE=9/1

O

”ﬂ@ %
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£ /1) #ib, 2 B47~4% 15a (100 mg, 38%)-

MS m/z (ESI): 327 [M+1]

Ci

(R)-(4-(1-(4-("F =2 -4- )%k %-1- ) T &) R &) F & (15b)

£ 0°CT ) 15a (100mg, 031 mmol) & THF (5mL) &g P AN
LAH (18mg, 0.46 mmol) F#t 3 1 i, KRG A N+ K E&FER 4 (100
mg). EE, EBREBEFFTREET, AW RAERAEEN (=
AP /P EE=99/1 £ 19/1) #hit, 52| B4~ 4% 15b (40mg, 44%).

MS m/z (ESI): 299 [M+1]

=9

(R)-4-(4-(1-(4-(RF £ )R 2T K )k %-1-2K )= (15¢)

) 15b (40 mg, 0.13 mmol) # =R Fi (4 mL) HRF I ANHL
T (1mL). ¥R BEDHFIRE, BRIERGEEZT, F2] B~
#15¢ (40mg, &), T e RBH#E—F i, AT T—F R

MS m/z (ESI): 317 [M+1]

vy

(S)-5-F, #-5-F K-4-(1-& K-4-((4-(R)-1-(4-("F "2 -4-F )9k &-1-4)
A A A ) Foil ok -2- 2 )R BR A T B (15d)

¥ 15¢ (40mg, # ). 5f (67mg, 0.20mmol). & 4F (56 mg,
0.40 mmol) #= DMF (1 mL) W4, Zwi#k £ 50°CH BT R, A2p2]
TiRE, HRemAKk (10mL) ##, KRB HACBRTE (3X10mL)
FER, &R IR E KRB TR, TIEE, TBIRAEREZMS TR
WET, REWRERAEEN (ZAFTR/FE =991 £ 19/1) #ik,
#2 B4R 15d (40 mg, Y 49%).,

MS m/z (ESI): 615 [M+1]

A

(8)-3-(1-F AR-A-((4-((R)-1-(4-(F " -4- )%k R-1-2) T H) R 7 )
) Feogl ktk-2- )k -2,6- —BR (15)

¥ 15d (40mg, 0.07mmol). TsOH-H,O (37mg, 0.20 mmol) #=T
B (ImL) R4, &2 90°CHHMHELTR. AHFERE, ERER
HTREET, RAMWRARMFE SR E LR, F2ARSH

(200 mg, B4, 57%).

MS m/z (ESI): 541 [M+1]

'H NMR (400 MHz, CD;OD) § 8.52 (s, 1H), 8.14 (d, J — 6.8 Hz, 1H),
7.70 (d,J = 8.2 Hz, 1H), 7.50 (t, J — 8.6 Hz, 2H), 7.47 — 7.37 (m, 2H), 7.29
(d,J = 7.7 Hz, 1H), 7.23 (d,J = 7.9 Hz, 1H), 6.88 (d, J — 6.9 Hz, 1H), 5.25
(s, 2H), 5.14 (dd, J = 13.3, 5.2 Hz, 1H), 4.45 (q, J — 17.3 Hz, 2H), 3.85 (s,
4H), 3.00 — 2.66 (m, 6H), 2.60-2.41 (m, 1H), 2.36 (s, 1H), 2.24 — 2.09 (m,
1H), 1.53 (d, J = 6.7 Hz, 3H).

37



WO 2022/007659
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— 3 P BN F 894 S X 4- 2 0E e 3

PCT/CN2021/102873

T EF AT OFIE T EER,

/f_\:j_/r;': ﬁijﬂlo
ey KA 4% | MS
s T iy 22 4 we B 69 | miz
I A4 (ESI)
0O 0
_ NH
N(R
N//
0O O
NH
20 F NTR 55
@Oﬁ@u O
|
N

e 16 A2 20 69 A3 3EHe T

&4

'"H NMR

6-(4-((R)-1-(4-(((2-
((S)-2,6-— &A%k
g -3-2)-1- AKX F
| kotk-4- 2 ) A K
FHE)R AT )%k
-1-2) A
(16)

'H NMR (400 MHz, CD;OD) & 8.36 (s, 1H), 7.69
(d,.J = 9.0 Hz, 1H), 7.52 — 7.34 (m, 6H), 7.29 (d, J
~ 8.0 Hz, 1H), 6.80 (d, J = 9.1 Hz, 1H), 5.22 (s,
2H), 5.13 (dd, J = 13.4, 5.0 Hz, 1H), 4.44 (q, J —
173 Hz, 2H), 3.68 (t,J — 4.8 Hz, 4H), 3.56 — 3.46
(m, 1H), 3.03 — 2.71 (m, 3H), 2.65 (dd, J = 17.8,
11.8 Hz, 2H), 2.57 — 2.44 (m, 2H), 2.23 — 2.10 (m,
1H), 1.43 (d, ./ — 6.6 Hz, 3H).

(5)-3-(4-((4-((R)-1-
(4-(3- Aoz -4-25)
keg-1-E) L)X
T AR HA)-1- A A
575 R k-2 K )9k
wz-2.6-—B87 (20)

'H NMR (400 MHz, CD;0D) 6 8.11 (dd, J = 29.1,
5.2 Hz, 2H), 748 (t,J = 7.5 Hz, 3H), 7.44 — 7.36
(m, 3H), 7.29 (d,J = 8.0 Hz, 1H), 6.97 (d, J — 6.4
Hz, 1H), 5.24 (s, 2H), 5.13 (dd, J — 13.3, 5.0 Hz,
1H), 4.45 (q,J = 17.3 Hz, 2H), 3.68 (t,.J — 11.7 Hz,
1H), 3.42 (s, 4H), 3.04 — 2.59 (m, 6H), 2.49 (dd, J
~13.1,42 Hz, 1H),2.17 (dd,J = 15.2,9.8 Hz, 1H),
1.49 (d,.J — 6.8 Hz, 3H).

KB 12

(S)-3-(4-((4-(R)-1-(4-2 4-—RE X )% %-1- ) LE )X 7 &) % )-
1- E AR5 %Rk-2- )%k R-2,6-—8R (A& 17)
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| 0) N o) N/\ o) N/\
O NH % i 5 HO
o] 1 7b

2c

(S

%=5 C'v©/(gN/\\© %Mﬁj(\m\@y@:«

F—9

(R)-4-(1-(4-(2,4- = AR Kk %-1-K) C )R T IR T B (17a)

¥ 12¢ (150 mg, 0.60 mmol) .\ 1-7%-2 4-—# 3 (232 mg, 1.20mmol) .
BT B4 (202mg, 1.80mmol). = (=L FAHE)=4 (35mg, 0.06
mmol). XPhos (58 mg, 0.12mmol) ##F X (2mL) R4, REEL
LAST AR R & A £ 130°CHHEH 1 B AHEEIRE, xka
JEIR B, RAEMRARRAEEN (BdB/: 10%E 50%) %1k,
2| B 4R24% 17a (40 mg, 19%).

MS m/z (ESI): 361 [M+1]

BV EFARY

(8)-3-(4-((4-(R)-1-(4-(2,4-= AR K )k - 1-5) T B)R F ) A K)-
1- ARS8 oth-2- 2 )k w2 -2,6- —BR (17)

HRAEN 5P EHE S EFESWRESR 1T, 2EF =5 TR
17a X% 15a.

MS m/z (ESI): 575 [M+1]

'H NMR (400 MHz, CD;0D) § 7.54 — 7.44 (m, 3H), 7.43 — 7.35 (m, 3H),
7.30 (d,J = 8.0 Hz, 1H), 7.07 — 6.98 (m, 1H), 6.93 — 6.82 (m, 2H), 5.23 (s,
2H), 5.13 (dd, J = 13.4, 5.2 Hz, 1H), 4.45 (q,J = 17.3 Hz, 2H), 3.57 (dd, J
~18.3, 11.8 Hz, 1H), 3.04 (t, J — 4.7 Hz, 3H), 2.95 — 2.84 (m, 1H), 2.82 —
2.70 (m, 3H), 2.66 — 2.58 (m, 2H), 2.57 — 2.42 (m, 2H), 2.21 — 2.12 (m, 1H),
1.45 (d,J = 6.7 Hz, 3H).

L5 13
(3S)-3-(4-((4-(1-Q2- & -5-H R MK 2.2.1| B x-5-2) T R)X T £)
£ E)-1-fAR T3 %k-2-%)%Z-2,6- =88 (L& 18 F= 19)
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B @a@@'@ -

F—9

4-(1-(2- B Z-5- R[22 1 R IE-5- ) T )R F B F 85 (18a)

K 4-(1-2 CE)R TR T B le (243mg, 1 mmol) A= 2-8 4-5- R 4
WIR[22.11 %% E 3 (136 mg, 1mmol) &TF DMF (4mL), ARG #e
N#RBE4P (553 mg, 4mmol). FiEHLHF 19 h8FE, AR (50mL) #
#, ACBRCEE (3X30mL) ¥, & eF 48R K (3X30mL) %
&, RERALRRBRATIE. TEE, BRERELEHTREET, &
St MR AE EAT (GihB/ B TS = 100/0 £ 4/1) %46, #3384k
F4 18a (212 mg, 81%).

MS m/z (ESI): 262 [M+1]

Ci

(4-(1-2- A F=-5- R RIR[2 2.1 B #2-5- ) T £ )R &) F B2 (18b)

7 18a (212 mg, 0.81 mmol) #%F THF (5 mL), %4#7 £ 0°C, %
BN LAH (46 mg, 1.22mmol). &4 & 0°CT H#E4E 30 904, &
J& A NaOH K& i (25N, 1mL) & X A LKARM T, LG,
HEREBEEHTREET, RAMBHEEAEEN (R FTIR/FTEE =
100/0 £ 19/1) #k4k, 132 B4R, =4 18b (158 mg, 84%).,

MS m/z (ESI): 234 [M+1]

=9

5-(1-(4-(RF A& )R A) T AR)-2- A 4 -5- R AR [2.2.1] 7 )% (18¢)

) 18b (158 mg, 0.68mmol) # —FH T (S5mL) B P AR
LA (161 mg, 1.35mmol). ¥ RASMWAEZETHAE2 I, RERE
MrEER], FEBRZY 18c (%), H ARk %— Sk, A#E
RTT—9 RE

MS m/z (ESI): 252 [M+1]

vy

(4S)-4-(4-((4-(1-(2- &, Z2-5- R, 2 IR [2.2. 1k 12-5-2) T #)F £) &
H)-1- B AR F otk -2-25)-5- R K -5- A ARORBR A T B (18d)
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¥ 18¢ (&%, £90.68 mmol). 5f (226 mg, 0.68 mmol). &xER 47

(376 mg, 2.72mmol) #2 DMF (5mL) R4, Z=#ZE 50°CH I 48

DN, AFEIEEE, AR (80mL) #E, RETIEIKER IS, 1F
2] B AR~ 4 18d (280 mg, A F 75%) .

MS m/z (ESI): 550 [M+1]

A

(39)-3-(4-((4-(1-(2- &, -5- R = MIR2.2. 1 F be-5- )T )R F &)
FHR)-1- A F o5 R k-2- )k e -2,6- —BR (18 A= 19)

) 18d (280 mg, 0.51 mmol) & THF (30 mL) % & ¥ 4= X TsOH-H,O

(194 mg, 1.02 mmol), Ae# %] 90°CH #i 3 18 I id, AH I E R,
RUER ZBER, KRB mANEFR B A ER (50mL) H A TR THE (2
X50mL) FE, & e bR KRS TR, TEEERAERE
AU TREET, AR% AR & &2k &g nl, /528 4%
18 (FME 1, 45 mg, B4R, 19%) A 19 (F#M4k2, 19 mg, B4k,
8%) .

18 89 R fE & 4B 4 T -

MS m/z (ESI): 476 [M+1]

'H NMR (400 MHz, CD;0D) § 7.51 - 7.36 (m, 6H), 7.29 (d,J = 8.0 Hz,
1H), 5.21 (s, 2H), 5.13 (dd, J = 13.4, 5.2 Hz, 1H), 4.51 - 4.38 (m, 3H), 4.13
(d,J=8.1 Hz, 1H), 3.78 (dd, J=12.2, 5.9 Hz, 2H), 3.46 (d, /= 8.1 Hz, 1H),
3.09 (dd, /=104, 1.5 Hz, 1H), 2.95 - 2.84 (m, 1H), 2.76 (ddd, J=17.6, 4.6,
2.4 Hz, 1H), 2.60 - 2.43 (m, 2H), 2.20 - 2.11 (m, 1H), 1.88 (d, J = 10.0 Hz,
1H), 1.68 (d,.J=10.0 Hz, 1H), 1.38 (d, J = 6.4 Hz, 3H).

19 89 R JE 4 484 T -

MS m/z (ESI): 476 [M+1]

'H NMR (400 MHz, CD;0D) § 7.50 - 7.37 (m, 6H), 7.30 - 7.26 (m, 1H),
5.20(s,2H), 5.13(dd, J=13.3, 5.2 Hz, 1H), 4.43 (dd, J=30.0, 19.2 Hz, 3H),
4.07 (d,J=7.9 Hz, 1H), 3.72 - 3.64 (m, 2H), 3.60 (dd, /=7.9, 1.8 Hz, 1H),
2.94 -2.84 (m, 1H), 2.80 - 2.71 (m, 2H), 2.54 - 2.43 (m, 2H), 2.15 (dtd, J =
12.7,5.2,2.3 Hz, 1H), 1.92 (dd, J=9.4, 2.3 Hz, 1H), 1.73 (d, J = 10.0 Hz,
1H), 1.31 (d, J = 6.5 Hz, 3H).

£ #4514
5-(4-((R)-1-(4-(((2-((S)-2,6-= f AR %" -3- £ )-1- L R F- "3 %k -4- £ )
FER PR )EE)TR)RE-1-£)2-RET (lbddy21)
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| ® N/\ ® N/\ ® N/\
0\(©/LK/N\B°C s (©/LK/ N (©/LK/NH =0
12b OH

Q T /(j/
o fﬁv@f g

%—F

(R)-4-(1-(4-(F 7 £)F E)C K )9kB-1-F R T B (21a)

0°CF ) 12b (2.7g, 7.75mmol) & THF (30mL) &% P = N LAH

(353mg, 9.30mmol). 0°CTF44F 1 I E+E, KR &4AK (0.5mL)
AR, RE#NNaOH &% (25N, 4mL). F265R &4 A THF (60
mL) #&E, AAKARMNTHR. TEE, BERERERHFTRERE
'T‘, é'] El 7]"]'/1%] 21a (2 75 g, 7]‘}1\—1\:’) ;Et‘:F' 1 97g71‘ﬂn\:?3\ X?iﬂxﬁifi
M (GmB/CER B = 1000 £ 1/4) 4k, 52 BAR~4% 21a (1.75
g)o

MS m/z (ESI): 321 [M+1]

=%

(R)-(4-(1-(F5-1-AR) L A )R A) FEE IR 3 (21b)

F21a (1.75¢g, 546 mmol) ET 14-—F 553 (20mL), REA AN
;LpC “Lél:’ 14-«-¥L/\ 57{:/4’:\4& (4 M 20 mL) i/m’f"”ﬁ" 18 ’J H’j‘):', 7“

REER, BRAMBR M &SR RmMEiEgi, F2 B4R74% 21b

(560 mg, 35%)

MS m/z (ESI): 221 [M+1]

"H NMR (400 MHz, DMSO-dy) 6 12.37 (s, 1H), 9.76 (s, 1H), 9.52 (s,
IH), 7.60 (d, /=79 Hz, 2H), 7.41 (d, /= 8.0 Hz, 2H), 4.60 (s, 1H), 4.53 (s,
2H),4.18 (s, 2H), 3.84 (s, 1H), 3.69 - 3.29 (m, 4H), 3.05 (d,/=51.8 Hz, 2H),
1.71 (d,J=6.7 Hz, 3H).

=%

(R)-5-(4-(1-(4-(FF £) R )T K )kk-1-5)-2- 5 A g 21c¢)

¥4 21b (110 mg, 0.38 mmol) . 2- & A -5-# 72 (51 mg, 0.42 mmol) .
# B4 (371 mg, 1.14 mmol) #= DMF (4 mL) &4, ik ZE 60°CH
W 2 i, /\%Pé"lizﬁ)ﬁ BRI A iR kﬁilﬁiij\/@o e IR R JE
EHTREET, RA A ERAEEN (R F R/ FEE=100/0 £ 19/1)
WA, F2 A4R74% 21c (24 mg, 52%).
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MS m/z (ESI): 323 [M+1]

vy

(S)-5- 2 A& -4-(4-((4-((R)-1-(4-(6- FL Ik w7z -3- A )k %-1- ) T &) F &)
FH)-1- AR5 Rok-2-K)-5- ARORBR & T B8 (21d)

¥ 21c (64 mg, 020 mmol) ET & Fle (10mL), AREBEmRAR
WA (48 mg, 0.40 mmol). ERHIH 2 DG, ERERHTRSE
2T, Bk AwET DMF (4mL) ¥, KB AN 5f (67 mg, 0.20 mmol)
Frag 8247 (138 mg, 1 mmol). ¥R &Mk £ 50°CH 4+ 20 )it
AAEBRIBRG L, BIRAREFMSTREGET, R AERALENT

(& FI2/FE =100/0 £ 19/1) #ik, 535 B4R, 47 21d (92 mg,
72%)

MS m/z (ESI): 639 [M+1]

A

5-(4-((R)-1-(4-(((2-((S)-2,6- — A AKX T 2 -3- F )-1- B AX F- 73] etk -4- )
AT AR)VRA)C A )TkR-1-4)-2-F A g FER 38 (21)

¥ 21d (156 mg, 0.29mmol). TsOH-H,O (110mg, 0.58 mmol) #=
CH (10mL) R4, Za#k £ 90°CH HL4 20 I, AXEERE, A
Yafe s R A NSk AT £ pH=8, RB A TR TE (3X50mL) # B
A F 69 ALARAROR R A e BR A AN ik (50 mL ) A= ta e 2 K (50 mL)
ik, R AL KRBT, TIEE, BREEBRERGTREET,
KA R B A E & SRR AR &g i, #5 5] B AR~ 4 22(62 mg, BlIK,
5065 5T, 45%).

MS m/z (ESI): 565 [M+1]

'H NMR (400 MHz, DMSO-ds) § 10.95 (s, 1H), 8.37 (d,J=2.9 Hz, 1H),
8.16 (s, 0.65H), 7.72 (d, J = 8.9 Hz, 1H), 7.48 (dd, J = 16.8, 8.1 Hz, 3H),
7.38—7.28 (m, 5H), 5.23 (s, 2H), 5.11 (dd, J=13.3, 5.1 Hz, 1H), 4.42 (d, J
=17.4 Hz, 1H), 4.26 (d, J = 17.5 Hz, 1H), 3.48 (q, J = 6.6 Hz, 1H), 3.37 (t,
J=4.9Hz, 4H), 2.96 - 2.85 (m, 1H), 2.56 (dd, J = 15.0, 10.7 Hz, 3H), 2.48
-2.38 (m, 3H), 1.98 (dt, /= 10.2, 5.0 Hz, 1H), 1.33 (d, J= 6.7 Hz, 3H).

oM 202 5 RAGW 2l T H—TERETORBTREK, 24
B PR 6-3-5- AR I AR 2- FUE-5- A
A V_F H
At e oot B
. A, Ay 4 5-m T 8y m/z
R (ESI)

O O
- NH
F N'(R
HPs; T b
I
P N

N

M

AN
7\
L —
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o4 22 8942 A A 4e T
s 'H NMR
"H NMR (400 MHz, CD;0D) & 8.26 (t,J — 1.4 Hz,
6-(4-((R)-1-(4-(((2- | 1H), 8.19 (s, 0.5H), 7.65 (dd, J = 13.8, 1.8 Hz, 1H),
((S)-2.6-= £ &K% |747(dd,J —7.8,6.0 Hz, 3H), 741 (t,J — 7.2 Hz,
st 32 )-1- A S | 3H),729(d,J =80 H)z, 1H),(5.24 (s,2H),5.13 (dc)l,
e - J —13.3,52 Hz, 1H), 4.45 (q,J — 17.3 Hz, 3H),
;,' ; ﬁ'ifz)i%) 3.77 (t,J] — 5.0 Hz, 4H),3.66 (dd,J — 134,67 Hz,
BVRECE) | 1) 296 -2.82 (m, 1H), 277 (qd, J = 69,37 Hz,
R-1-2)-5-RIBM | 31 270 —2.58 (m, 2H), 2.49 (ddd, J — 26,4, 13 2,
FWERE (22) |47 Hz, 1H), 2.16 (dtd, J = 7.7, 5.4, 2.5 Hz, 1H),
1.50 (t,J — 9.7 Hz, 3H).

X LYy

£ M) 15

NCI-H929 #m fio. 3% 78 4 4] 69 R 2.

1 B &R A tmAe & 7 MK 5% 30 1046 R K B 694 &4 3+ NCI-H929 A8
W 8 4m 0 38 7 649 RS R

ﬁ%ﬁ%ﬁﬁ%T.

P b4 £ DMSO ¥ 5 ## £ 5mM, A& Al DMSO #4174 /&
YR INHBEERMKKEN 031 uM, HFAKEEHF A RPMI 1640 354
2 (Thermo Fisher, %5 % 72400-047) ## 50 12, 4= 254 ICsofh
BAK, I AR 0GR 4E K E .

NCI H929 (i = AHE, 5 % CBP60243) it #k 3% % & RPMI 1640

¥R E[E P A 10% FBS (GBICO, %5 # 10099-141) #= 100

units/mL FEFRA % (Thermo Fisher, %5 %4 15140122) ¥ .
i (15000 AN tmAe/mL) HAP T 96 JLM ey 00 uL ZAIEHF AP, 24
AR GHFI AN 10 L Etisik, T 37°C. 5% CO, 89354 F 5k
6 X, $RJE# CellTilter-Glo (CTG) X% & (Promega, W54 G7572)
WO P ERAE, Bl id -FHEFR, 50 uL CTG A F A%
HE, FEMAE 1054 )5 REsE4rL (EnVision, Perkin Elmer) 13 H04
HAE 5. VAL 02% DMSO F B B4EH 0%p4%], 1& F XLfit %42
LS mipal g XA T HE L IH 09 1Csy, FBLELE 1,

£ #kH) 16

HoAS B A Mt mid TNFo. IL-2 955690 2

18 L B BX %95 A (ELISA) 89 75 ik 48 ) K &K B 69 &4 5t A9k B
o #A ety e (hPBMC) F TNFoAe IL-2 b= 89 %70, M
AL R AT AR
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9‘4‘ E}/’lﬁ/f:)f%li'ﬁu']‘—
B EDTA 4 #t 8 % g & 8 B H 0940 A fo )ﬂAz%ﬂAfrm;ﬂ (Gibco,
5 4 10099-141) 9888 3% F % (PBS) S50 BHEBEE, #4530

mL EF kN 15mL EEKEHI R (Slgma, WE A 10771) &
Sepmate-50 &S E (Stemcell, 55 %4 86450) ¥, EET 1200xg &
10 475, EE&4 PBMC 8 ikthk#42 24769 S0 mL %, £RTF
300><g #8494, F EiF, B PBMC A RPMI 1640 2% % (Gibceo,
®5 K 72400-047) £ & E 5x10%mL, & 96 Lk & LA A 80 uL.

¥4k &4 2 DMSO ¥ 5 F#B £ S mMJe F AL 44 [Cso 1ERBAK,
TR A HE R E ), RJG A DMSO #4T 4 1209 R 2B E R AKKE A
031 uM, HAVKEZ B A RPMI 1640 3 54 £ #5045, B 10 pl 4=
N E# 96 Lty mit . ¥i% 96 LR E T 37°C. 5% CO, #93& 4k 4a P
S DB, AN 10 ul KR E A 100 ng/mL 49 LPS (Sigma, %5 L-
2880), T 37°C. 5% CO, 93P @i fndm, MELEF, AT
TNF o 894 M),

AR i 96 LR E T 37°C. 5% CO #93EfksmPiEsi 1 Mt s,
e N 10 uL K E 4 500 ng/mL 49 anti-CD3 4u4k (Thermo Fisher, %5 %
14-0037-82), T 37°C. 5% CO, 893 #sa P 44354 72 I iF. dE B
A, BT IL-2 8940,

TNFoAm IL-2 894 ) 4 51 45 BB & § 89 ELISA X7 & (R&D, W54
H14 DY210 4= DY202) 3L B 3k 47, 15 2] &304 OD450 18, ¥A5 0.2%
DMSO 3% #4045 4 0% 4] Rk, 48 8 XLAit 34 % F110 &4 3 4
I ] gl & H A8 89 [Cso 2 ECso, RELEF L 1o

%1
. #%] TNFa %~ | ik IL-2 9~
- & oo
T2y G 5 NCI%I?? é&gﬂﬁ) A e 1Cy | se#h ECy
0 M (nM) (nM)
1 77
2 35 738 10
3 7.0 11 8.0
1 5.0 0.9 11
5 738
6 0.1 738 23
7 0.2 238 32
8 0.5 10
9 11
10 11 21 16
11 22
12 0.3
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13 1.2
14 1.4
15 04 1.7 19
16 0.1 1.3 55
17 0.3 3.7
18 31 11
19 3.8 0.8 11
20 0.1 1.9
21 0.04 0.5 38
22 0.6 4.7 26

EHM 17

hERG 47 % -F i i FABf 6 R 2

38 3 % 3+ hERG 47 & 3 8 i FLUA 48 JA 37 45 K K 1 69 4L & 4 3 T 8

NV E LA
ﬁ%ﬁéﬁﬁ%T:

tm fe ok i : 140 mM NaCl., 3.5 mMKCI. 1 mMMgCl,. 2 mM CaCl,.
10 mM D-glucose. 10 mM HEPES. 1.25 mM NaH,PO,. pH=7.4,

WA %: 20 mM KCl. 115 mM K-aspartate. 1 mM MgCl,. 5 mM
EGTA. 10 mM HEPES. 2 mM Na,-ATP. pH=7.2,

Wt 5 i A AL &4 £ DMSO 5 f# HBL s 10 mM 849 6% % ,
H H DMSO FF 488 3 mM, &4 F @i wmE R 3 uM 65k,
A& G S48 A o

t iR #c . hERG 47:8 8 #& 2 i &k #4569 HEK293 @98 & (Creacell,
K5 A A-0320) A F 10%4 427 (Gibeo, 5% 1428478) #2 0.8
mg/mL G418 (Amresco, 5 * E859-5G) % DMEM 3 # # (Gibco,
W5 A 11995-065) sk, HEFBEA 37°C, —RAAEKLKEN 5%,
MB35 & R PBS (Gibeco, W54 1009-141) #%—K, KRGk
1 mL TrypLE™ Express &% (Gibco, # 54 12604021), 37°C % F 30
o Bmia IR mEBLE, o N SmL37T°CHARM T AIERE, 4
minE R ELAGBSEF, T 1000 rpm B8 5 o4t E K Emin, W
tgfadEAr T 6 cm MmARIE A BRI SmEfamingh 2.5%10°

(AR S5mL). BLR AN EEZ AT H 3*10° N mies 2 Z58 A
b, R4 UM P IREA (R 500 ul), 18 AN BFJE BEAT M),

A mAafE R AL R A L hERG 47 A R AT £ LYW s
pin G MR w )k At T-80 mV. 4% & EH-80 mV R £-50
mV HF %4 05 (EAHREALN), REWKE 30 mV 5F44 2.5
A, BRZEKRELZ-50 mV F4H 4 F A hERG i@iE 69 B 94

(Peak tail current), 4% 10 #/1235& 1’k hERG 47 %7 . LI Ed
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EPC-10 72X X & (HEKA) # 47 5k % 7 #% A T PatchMaster (HEKA v2x73)
AP

M R IZH AL (Sutter Instruments) £ a3k 35 % (Sutter
Instruments) 2% RITFK LR JE A @A) Z3 7 AR E TIEHRAA8

24 I P EE, REETHEEILMET. WRERANEZELRAE,
IR G 3R WA B AR HAL (Sutter Instruments ), 78 3 €A IE ik ) a0 &
@, AT REAMR, H GQHEFE; BAERITREE ZAME; REHS:
BT AR, AERA ML, B b mitit ki X, £4omitk
a‘%iﬂ*‘ :JTTxﬁEEAéMM%%i&%ﬂ%%AE\$Hﬁ‘%Fﬂ A8 R 2T R
WANME. B AmMIIT Ry hERG B RiAARRE 3-5 5476, F 8 mL "4
otmeytafe stz (REATRE) f+ 8 mL 3 luM HRESMERANAZ
77 /'Ti muéﬁf/f ﬂi/}\mu 1&1:!{/A7f‘§'}}\r754/)3 A a—_é[ﬂf]b 5% é‘l’ ( X%é‘%mu
Z)o FF—ANmMILET SISt mAnh iR PARN B GERER T
%ﬁ%ﬁo&i?gﬁm264m%oﬁﬁ%iﬁ%%ﬁiﬁT&ﬁo
HAEDHT: B RBAFN LS E R )G 89 8 R A & 5T R @ R AR L
(peak tail current compound) 5’)1)11‘]'.%7— [512/\4&/\%5]/{{ X’j’}lé’]iﬂ?%li

peak tail current vehicle
eak tail current compound
(1-E P , BRILE 2.

peak tail current vehicle

%2
- 3 uM & B F *F hERG ®.A& 474 &
6 52%
16 58%
21 49%
22 20%
CC-92480 76%
%) 18
XEAABRS HFRE

FH M A A4 BB 5% DMA+20% Solutol+75% Saline 74t #,
# A% 0.5 mg/mL #9425 5% .

A 1 mgkg RETAFKER TN V) 5L T 3 Rtk
Sprague-Dawley X #. 2mL/kg 6494255 i%, £4%5)5 0.083. 0.25. 0.5,
1. 2. 4, 84 24 JEF R FEdnAF, & 5 mgkg RZTFREEF F X (PO)
SR T R 3 Rtk Sprague-Dawley X . 10 mL/kg 49225 %5k ,
12 %FO% 05. 1. 2. 4, 8424 IBF R tf,

KPS KB R API-4500 SR AL 4T LC-MS/MS % &
’\#fT, ﬁﬁféié[‘?« (LOQ) 4 1ng/mL. A WinNonlin # 5 %X /1 5
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(PK) 54k, &8 RILEAL 3,

%3
IV (1 mpk) (n=3) PO (5 mpk) (n=3)

o4 CL Vs Crnax AUCgst F
(mL/min/kg) | (L/kg) (ng/mL) | (h*ng/mL) (%)

3 61 4.2 105 270 20

5 110 33 1.6 8.8 4
6 1.0 0.27 1797 11797 14
7 13 2.4 121 1198 19
16 5.2 0.56 555 4275 27
21 14 0.65 318 1008 18
22 2.2 0.36 1437 13029 30
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A & KB

1L —#dE X (D Freidd, RETHRGE, BREREEME
M. FA

O 0

NH
2R3
/

1

R (D
Hde
A AA N 4-10 LI
R'A D &KZE;

R*A= R & Akt § H. D, BF. A&, Caltih, G h
H 3-8 LAFA, BAXRTRARA HA/E D, &k R R 5t
FE) IR TR AR Cos IR AR R 3-8 THRIF;

R'H D, BE. Lk, AR, Calih, CuaRiidk, -0C 1k,
-C(O)Cis 12 . -C(O)Cs6 FRtE I . -S(0),Cr6 B2 . -S(0),Cas FRER I
FRREFA, BP AR, Rk, FhPEFEY—ARSAL
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