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(57) Abstract: The present invention relates to an arylamine derivative and a preparation method therefor and the medical use thereof. In
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o SSIFIAVRISEAT Sy, #an, — KSR, -78°C# 200°CLIH, K4 1 % 24
INEF R SR TR RBIIE A, T REI [R]— MR 16 /NEE . S8 H TE R U B
R E N ER, N 20C~30C,

SRR AT L SO AT R BT A ol 5 R 22 AT 5 AR USSR N T BT R
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R SO . A, ARAT 5 Fric 28 A 28 AL ER I 55 i U5 v SRl B AT S A T AR
7
Giug v
pulL= At
uM= Tl BE IR 5
NMR= ZHIEHRE;
Boc= #U T HALPRIE
br= Tl
d= XU
&= W frz
‘C= #IRE
dd= BRI
DIPEA= PR 5 AN
DMB=2 4- - R L
DMF= N,N- - F 5 FF B i
DMSO= - F K
DCM= & F 4
EA= ZIRZIB
HATU= 2-(7-f8 & 2K 3 = Z0)-N, N, N' N'- U B 3 fi 7 Fa e s i
HPLC= =20
Hz= #%%
ICso= 11| S0%3h T4 M FE
J= & HH (Ho
LC-MS=¥AH ta -5 1% 1 A
m= % HI§
M+H= B EY) &+ — i+
mg= %=,
mL= Z&Ff
mmol= ZEE/R
MS= i i
m/z= [ttt
nM= 4EE/R
PE= f3 jHifik
ppm= £FH i
Pro={r 4" 2 4]
s= FRIE
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= —Elg
TEA= =Z.J%
TFA= =H. L%
THF= DY &R
tr= R B I [H]

SEHEHY 1: 2-FEIE-4-((1-32 3 O-3-08) & 3)-1,5-FFE-3-RIR AlE (1) 1l

0o o
Q N
N O/ C| OEE NaOEt = OEt POC|3
| TEA/DCM /<_/< T EOH A0 100°C/1.5 h
ZNH, 2 h 80°C/4 h N
1a 1c

:Nj\/\OH ;\lj\/\oH
OH " coop:  _PMBNHADIEA COORt
4 =X O /o >z X
DIEA/DMF | 100°C/l TR |
X A A -DMB

o

80°C/ i N"cl NN
1e i
TFADCM . HN COOI?tH
—_—
r1h bk
o
NN NH,

AIR 1 3-(3- LA -3 B g Rt ng R R (1b) il 4%

?Z%/m, W 3-EFEEALE S 1a(15.6 g, 0.10 mol). =Z.fi%(31.1 g, 0.31 mol)
BT & FEE (150 mL) . T 0°C 2123 N A R 5 LBEBE S (18.5 g, 0.12 moD),
RBLET 2B 2 /DIt M SEEESS, MIsK (100 mL) R RAL, BRI
PSR (3 x 100 mL) FEL, SIFHAAUEAEA K (100 mL) ¥k, oK
BRI, 1DE, JEMORIRAE, AR e (ki il F ek IR AE 2 i (i v o 24k

(BN R TR/ HEE =0-10%), fFEtEEY) 1b (153 g, 56.1 %),

LC-MS: m/z267.1 [M+H]".

B 2. 2.4-HAR-1,2,3,4- DA -1,5- 2508 -3- R IR 218 (1e) M4

T, Ba1b (153 g 57.5 mmol). ZFE4HH (7.82 g, 114.9 mmol) &
T (150 mL) o, WSO E T 80°CHiH: 4 /Nt RS SEEESE, B SR IR
JEMSE, nzk (50 mL) #%, F 1 mol/L b MR I3 SRR pH & 6. FHfRIRA
YRR IR 415 R R AL ) 1e (35.0 g, FAD, HRG4iMbE3HT R —
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e

LC-MS: m/z235.1 [M+H]".

IR 3 2,4-F-1,5-ZENE3-RIB A (1d) 2%

F0C, ¥ikE¥1e (350¢g MM 5= (350 mL) BA. KMIEL
100°CHEFE 1.5 /INEF e RNSERE, AR MRA IR EE, 8, JEREHRYE,
VKK R IR, FH AN R AT 17 pH=7, A4 R I .88 2.5 (3 % 300
mL) FEE, AIFMAHAE AEAE K (500 mL) ¥k, KRR T8, i
P8, PEMREIRAE, BEAR ORI E Y 1d (99 g, PIPIRE 63.5 %)

LC-MS: m/z271.0[M+H] .

IR 4 2-FA-((-FEH O3 HE)-1,5- e 3R IR 4B (le) Mt &%

F=i, Ba¥1d (100 mg, 0.37 mmol) V& T NN- - FIEREL (5 mL)
W BIEH IR 3-22E-1-C R £t (623 mg, 0.41 mmol) 1 N,N-_—5
% (143.0 mg, 1.11 mmol), T 80CKMIIH. RMEAENE, BHEEHR. X
MK (30 mL) #iks, HA LR AHE (3 x30mL) E, AU G I A

K (30mL) ¥, TKIRERAN T, U8, IR . BRI AR
&%) 1e (129 mg, 99.4%).

LC-MS: m/z352.1 [M+H]"

IR 5. 2-((2,4- LI R IE)-4-((1-F2 3k O -3- 0 & ik )- 1, 5- 25 e -3- 1R 1%
ZEE Q1) 4

F=i, Ba 1e (129 mg, 0.37 mmol) V& T 2,4- “HEIEFNI (2.5 mL)
o ROSVRHINN NN- R TA 3 2.1 (142.2 mg, 1.10 mmol), T 100°C e it 7 .
RN SEA TG, BEIE = MK (40 mL) #kE, HH AR A (3 x30mL)
REL, SIFHE NS (2 x 50 mL) ¥els, KBTI, RRIK
5. FHSFLA AR M2 itk o s et GRshi: ZRAE/AmE = 1:1, 17
OGRS 1f (100 mg, 56.5% )

LC-MS: m/z4833 [M+H] .

IR 6: 2-2HE-4-((1-F R O-3-J8) 2 J)-1,5- 5508 -3- R IR LB (1) 1yl &

T=iE, BaY 1f (100 mg, 021 mmol) T & HF % (100 mL) H. X
R HIMAZRAEE (3.0 mL), TERHHE: 1 /MR R 5EA G, RSO
A5, IMAMEAEREREANIET (20 mL) FikE, FHABE B (3 x30mL) #EHL,
NG I 55 A& £7K (20 mL) ¥, JoKBRERAN T8, Lk, 8RR 4E .
BT AHE it FH 1) 4% 2 i 4l GURahAl: B8 U Ba/AiEE = 1:1), 15305
R &Y 1 (8 mg, 11.6%).

'H NMR (400 MHz, H%-dy) § 8.40 (dd, J = 4.1, 1.6 Hz, 1H), 7.67 (dd, J = 8.5,
1.6 Hz, 1H), 7.47 (dd, J = 8.5, 4.1 Hz, 1H), 4.49 — 439 (m, 2H), 3.92 — 3.71 (m, 1H),
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3.71 —3.63 (m, 2H), 1.99 — 1.87 (m, 1H), 1.86 — 1.75 (m, 1H), 1.70 — 1.55 (m, 2H), 1.42
(t,J=7.1Hz, 3H), 1.39 — 1.26 (m, 2H), 0.89 (t, J = 7.4 Hz, 3H).
LC-MS: m/z333.0[M+H]".

SR 20 3-((2-FFE-1,5-Z50E-4-F) Z ) CO-1-1F (2) &

/j\/\OH /j\/\
NaOH (a
COOEt NaOH (aq) N
J20°C/6 1

U 3-((2-%&%-1,5-%%%-4-%)?&%)Eﬁ-l-@%’c (2) E@%{J%

T, A1 (85mg, 0.26 mmol) HINANZEALANKIER (2mL, 12.5
mol/L), T 120°CHitH: 16 /M. RN SFEANG, REEAHEZER, MK (5 ml),
HIMA LR (310 mL) 2HL, AHMANAHAEMEEK (30mL) ¥F,
ToKBRE N T8, 108, DEVRREHAE . BT 1SR o B Ak B A J2 bt i e i 44k

(Jisht: FEE/ S H e =0-10%), BRAGEEELAEY 2 (22.5 mg, 32.6%).

'H NMR (300 MHz, FE¥-d,) & 8.37 (dd, J = 4.3, 1.4 Hz, 1H), 7.75 (dd, J = 8.5,
1.5 Hz, 1H), 7.45 (dd, J = 8.5, 4.3 Hz, 1H), 6.03 (s, 1H), 3.81 — 3.74 (m, 1H), 3.73 —
3.64 (m, 2H), 1.98 — 1.75 (m, 2H), 1.73 — 1.55 (m, 2H), 1.54 — 1.32 (m, 2H), 1.00 — 0.87
(m, 3H).

LC-MS: m/z261.0[M+H] .

SEHEB] 3. 2-FAFE-4-((1-7H: B-3-3) A )-1,5-Fme-3-H i (3) W4

:Nj\/\OH

/Nl\CN
P
NN ONH,
3
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O/NHz 0 /O o HCI
N N CN
N POCIy/TEA d\I HoN OH
_—— —_—m
110°C/it i Z SN0 120°C/L Nl DIEA/DMF

H 80°C/2.5h
/j\ﬂ :Nj\/\OH
Ej\)\I __ DMB-NH,/DIEA _ m _TFAIDCM | N AN
100°C/2 h T wn _
PN Z NP NH,

ﬂ;«l: 3-(%52%%EF'@ﬁ%)-2,4-:%ﬂt-1,2,3,4-lEl%L-l,S-%@% (3a) [l &

T, Ba 1ec (300 mg, 1.28 mmol) 5 (6.0 mL) BA. KR
BT NOCHUR TR . k%A, AAR=ER. RMEHK (20 mL)
Mike, HH R CHEER (3 x20 mL) 28, AHUAHA I 5 Wk - &AL 5 (30
mL), WAHEEIK (G0mL) ¥k, FTKBERWTE, Wik, IRk, 155
EPE A E AR A4 3a (315 mg, 68.5% ),

LC-MS: m/z288.1 [M+H] .

AIR2: 2,4-TF-1,5-250E-3-FiF (3b) %

F0°C, k&M 3a (100 mg, 0.35 mmol) 5=& 4B (2.0mL) BE. MM
W IMA=208 (1409 mg, 1.39 mmol), 7E 120°CHE/AA FFE R . MM sEts,
RSB AR ER, BRRAE, ARV KRG,  FIEAI R S A0S
WY pH="7, FHERTIMANZIRZES (2 x 30 mL) KB, A& IF A N AR I
A K (S0 mL) Fedk, TKIREREN T4, L8, JEMOBURMRYE, 1SR AR
&) 3b (78 mg, 100.0%), HARLAMEZATTI—25.

LC-MS: m/z224.0 [M+H] .

IR 3 2-F-A-((1-F 5 T-3- 282 A)-1,5-Z5mE-3-FIF (3e) BT &

T=IE, ¥1LE% 3b (78 mg, 0.35 mmol) AT NN- - HEFGZ (2.0 mL)
W o BRI 3-255-1-CLBE SRR £h (53.5 mg, 0.35 mmol) 1 N,N-—-
F 2B (180 mg, 1.39 mmol), T 80°CHE/AA NHLHE 2.5 /it N 5E4 ), /é,\zﬂ
FEE. RMNBHAK (40omL) Wk, HAHLRAOE (3 >x30mL) AH, AHHEE
HE MR EAK (30mL) Pk, KRN TR, ik, IR KRYE. 193
EEAUIRALA Y 3¢ (106 mg, 99.9%), HRZALEHEMAT T4,

LC-MS: m/z305.1 [M+H]

IR 4. 2-((2,4- A FEIE) EIE)4-((1-F1 3k O -3- 58 )& )-1,5- 250 -3- 1 i
(3d) Rl 4%

F=i, BAEY 3¢ (105 mg, 0.35 mmol) VAT 2,4- “HEIEFNI (2.0 mL)
. R TINN NN- S 2 (178 mg, 1.38 mmol), T 100°C &R Mt
2 /ANBF e RMSEASG, WEIRER. RMBEHK (40mL) #f, HHIRE
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(3 x30mL) B, SIHHANAMTMAE S (2 x50mL) B, TKBRE
T, 8, JEMEEMIRYE . PTG &R ek E dith Gl 2
MR ORI THEE =2:3), fFREEEEEEILEY) 3d (47 mg, 31.3%)-

LC-MS: m/z4362[M+H] .

IR S 2-FAE-A-((1-5 5 3-8 &2 A )-1,5- 25 me-3-F E (3) Byl &

T=iE, BIEY 3d (47 mg, 0.11 mmol) & T —&HkE (20mL) . KM
WHMAZR O (1.0 mL), TERERHF: 3 M. R TEAE, KRR,
IR IR EANTETR (20 mL) #ike, HA CORAE (3 x30mL) A8, A HUH
G A HEAE K (40 mL) ¥E¥k, ToKEREREN T8, I8, JEMBERSE. Al
A R B R BBk s alifh (aiAE: S F /R EE =10:1), B3Rk RS
[R5 3 (15.7 mg, 51.0 %),

'H NMR (400 MHz, B%-d,) § 8.43 (dd, J = 4.2, 1.5 Hz, 1H), 7.73 (dd, J = 8.5,
1.5 Hz, 1H), 7.54 (dd, J = 8.5, 4.2 Hz, 1H), 4.82 — 4.75 (m, 1H), 3.76 — 3.67 (m, 2H),
2.09 — 1.96 (m, 1H), 1.95 — 1.83 (m, 1H), 1.80 — 1.71 (m, 2H), 1.55 — 1.42 (m, 2H), 0.98
(t, J= 7.3 Hz, 3H).

LC-MS: m/z286.1 [M+H] .

SEHAM] 4: 3-((2-E I-3-RYHEMEIR-4- 32 Z L) E-1-8 (4) I %
;\lj\/\OH
NZ NH,
4
O
NO,
Cl

X /j\ﬁ /j\/\ H :Nj\/\OH
mmz HoN OH DMB-NH,/DIEA - NO2
—_—
N el DIEA/DMF dioxane/100°C/3 h NP -DMB
4c

N
80°C/2 h H

HN
P
N
4a 4b

;\lj\/\OH
TFA/DCM N0,
/3 h _
N” NH,
4

IR 1 3-(Q-E-3-RYIE -4 ) O - 1-8F (4b) [ %

T, B 2,4- & -3-FFREEM 4a (50 mg, 0.21 mmol) ¥&T N,N- - H 5 1 i
fe (1.5mL) o B RIKINA 3-2H-1-CEE R R #h (31.6 mg, 0.21 mmol)
A NN-— R (106.4 mg, 0.82 mmol), T 80 CHE M Rk 2 /o M
TG, AHERR. RMBEHK (40mL) #Fk, HHZBZE (3 x30mL) #
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B, AHUHE I G A&k (3omL) ¥k, FTEKBRERM T, i, I8
IR SRRE RIS 4b (66 mg, 99.1%), HRLHAMMEEMT T2,
LC-MS: m/z324.1 [M+H]".
IR 20 3-((2-((2,4- = IR ALY H AL )-3-fiF A b -4- 28 2 ) - 1-BF (4¢)
(1 i) %

F=i, a4 4b (66 mg, 0.20 mmol) & T 1,4- % NFF (2.0mL) .
SOSERFRINN 2,4- AR (170.4 mg, 1.02 mmol). N,N- SRR 2%
(52.7 mg, 0.41 mmol), T 100°C & A Tt 3 /Pife e E4fm, BAE=E.
RN (40 mL) #ifE, FHHZRAE (3 x30mL) #EL, A FFRAPAEIKIX
AN G AL (50 mL). WA E/K (50 mL) ek, FTKBRERW T8, ik, %
WOREAAR . BT AR il 2 2 (v S i GRBIH: AR LB/ AT =

2:3), HEELEEILAY) 4 (24 mg, 25.9% )

LC-MS: m/z4552[M+H] .

IR 3. 3-((2-RFE-3-TH I mk-4-38) 2 ) C-1-8F (4) [0

T=iE, BLEY 4c (24 mg, 0.053 mmol) T & F 2.0mL) H. &
BRI =ML (0.8 mL), TZRHHE 3 /NI RTEASG, SR
45, BRSNS AT A B 24k (FE2Y: SunFire Prep C18 OBD 4, Sum,
19%150mm; VBIH A: 7K (0.1%MFER), Wt B: 4HE; JiiE: 25 mL/min;
BREE: 7E 8 i N 9% - 27 % LM KK 254 nm), B FEAN S 4 (10
mg, 62.2%).

'H NMR (400 MHz, B#-d,) & 8.24 (d, J = 8.4 Hz, 1H), 7.74 (t, J = 7.6 Hz, 1H),
7.52 (d, J = 8.4 Hz, 1H), 7.39 (t, J = 7.8 Hz, 1H), 4.38 — 4.18 (m, 1H), 3.71 (t, J= 5.9
Hz, 2H), 2.15 — 1.89 (m, 2H), 1.86 — 1.70 (m, 2H), 1.45 — 1.30 (m, 2H), 0.91 (t, J=7.3
Hz, 3H).

LC-MS: m/z3049[M+H]

SEHER] 5 FNSLHER] 6: (R)-3-((2-FFE-1,5-250g-4-F5) &) - 1-B5 (5O FI(S)-3-((2-
AHE-1,5-280E-4- ) Z ) O-1-FF (6) 1l #%

-z | X z | X
P P
XN NH, XN NH,
5 6
;\'j\AOH FHGR :D\/\OH :Nj\/\OH
/N | N /N | X + /N | AN
o o
NN SNH, NN NH, NN NH,
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A 2 (20 mg, 0.077 mmol) i FME5 5 CFE4L: CHIRALPAK IC 1,
2*%25cm, Sum; JRBNAH A: IECAE (10 mmol/L Z HFEE), izt B: LB iiE:
20 mL/min; 675 78 12.5 480N 30% - 30%; Ry illpK: 254/220 nm), 123 H M
() B4 77 A &9 5 (2.9 mg, 14.5%), te=1.360 min, ee i CHFBEITE): 100%:;
A AR 7= H Ak &0 6 (3.5 mg, 17.5%), tg=2.142 min, ee fH (A mfkid &)
98.5%.

&4 5.

'H NMR (300 MHz, H%-d,) & 8.40 (dd, J = 4.3, 1.5 Hz, 1H), 7.75 (dd, J = 8.4,
1.5 Hz, 1H), 7.46 (dd, J = 8.4, 4.3 Hz, 1H), 6.03 (s, 1H), 3.86 — 3.74 (m, 1H), 3.74 —
3.64 (m, 2H), 1.98 — 1.78 (m, 2H), 1.76 — 1.59 (m, 2H), 1.57 — 1.37 (m, 2H), 0.97 (t, J =
7.3 Hz, 3H).

LC-MS: m/z261.1 [M+H]".

A& 6:

'H NMR (300 MHz, B%-d,) 8 8.41 (dd, J = 4.3, 1.5 Hz, 1H), 7.76 (dd, J = 8.5,
1.5 Hz, 1H), 7.48 (dd, J = 8.5, 4.3 Hz, 1H), 6.03 (s, 1H), 3.86 — 3.75 (m, 1H), 3.74 —
3.64 (m, 2H), 1.97 — 1.78 (m, 2H), 1.76 — 1.59 (m, 2H), 1.56 — 1.37 (m, 2H), 0.97 (t, J =
7.3 Hz, 3H).

LC-MS: m/z261.0[M+H] .

SEHE 7. (R)-2-((5-RFEMEME I 1, 5-a] M8 nE-7-38) R ) - 1-8F (7)) 014

N~
g NTS
— s
NZ “NH,

7

K _OH
_DMBNHyDIEA K TFA/DCM
" DIEABWOH u T 1o0°cleh <¢k L ous r2 h
100°C/2 h N

7a 7c

g H

/N\N ~
Q¢k)Nj\NH
7
IR 1 (R)-2-((5-FMEMEFF[1,5-a] g -7-28) 2 8 - 1-8F (7b) Bl &
F=I, % 5,7- AL [1,5-a]M80E 7a (120 mg, 0.64 mmol)+ (R)- 2-& F&-1-
CEEEhEEEh (98.1 mg, 0.64 mmol) FTIETEE (SmL) H, RSN NN-—
HRE (247 mg, 1.91 mmol). KREAE 100°C R BL 2 /o RBISEEE T, I8
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i, ERREVTIIMANBAEAEER (20 mL), ZMRLEE (3 x15mL) #E, &
FERA AU A A 67K (30 mL) ¥, Jo/KBREREN T8, Lk, MR Hk4E,
B R ARBAARLE: 7b (150 mg, 87.5 %)

LC-MS: m/z269.1 [M+H]".

IR 20 (R)-2-((5-((2,4- — F AU Ak )2 ML B 9 [ 1, 5-a ) W g - 7- 2 ) 2 ) - 1-
B (7c) WOt %&

F=i, Ba¥ 7b (150 mg, 0.56 mmol) 5 2,4- WAL (2.0mL) &
4, RGN NN-—RHIE 2 (216 mg, 1.67 mmol). SVRAE 100°C [ 6 /)
o RMSEEEG, WHEIRER, PR IS AR (30 mL), 4R
g (3 x20mL) #HL, &I VAR K (30mL) #eik, KRR
Tk, U8, JEBREIRAE, PRy R Z i ik B alidk. Grishal
LR BB/ = 0-50%), 132 UM IA Te (200 mg, 89.7 %)

LC-MS: m/z 400.2 [M +H] ",

IR 3 (R)-2-((S-REFEMEME I [1,5-a]m0e-7-38) &) - 1-FF (7) W%

T=iE, BaY Te (200 mg, 0.50 mmol) VAT & H % (5.0mL), AR5
AZROEE (25 mL)o RAEZERBER: 2 /M. RMSEEEE, JBEKRYE, FK
MR IIAIK (20 mL), ZFRZES (3 x20mL) #E, A IFHANMAEMEEHS
K (20 mL) BE¥k, ToKBRERAN T4, L8, JEMIBIRIKYE, Pk Rmatl & Al
g B At (FE%. XSelect CSH Prep C18 OBD 4, 5um, 19%150mm; i3l
#H A: 7K(10 mmol/L TkERE ), WA B: 45 Wi#: 25 mL/min; $RE: 7E 8
DEHN 25% - 45 % IR 254 nm), BRAGEELLEY T (172 mg,
13.8 %),

'H NMR (400 MHz, F##-d,) 8 7.75 (d, J=2.2 Hz, 1H), 5.89 (d, J = 2.2 Hz, 1H),
5.42 (s, 1H), 3.74 — 3.63 (m, 2H), 3.63 — 3.55 (m, 1H), 1.85 — 1.56 (m, 2H), 1.52 — 1.30
(m, 4H), 0.93 (t, J = 7.0 Hz, 3H).

LC-MS: m/z 250.1 [M +H] ",

SEHER] 8: (R)-2-((2-RAFE-1,5-Z50E-4-F)Y = L) - 1-1F (8) I &

54



WO 2022/017408 PCT/CN2021/107569

COOEL \/I/ " OH " (R)
E)I\)I HCI 1N COOEt _ DMB-NH; COOEt
NZ el BUOH/DIEA/100°C/2 h DIEAM00°C/ 6 h

1d

HN“
(“fI
‘e
\/I/OH \/\\j \/\k/
HN 125M NaOH(aq)
N
- 120 °C/ 24 h

I\
TFA
DCM/t/2 h P
NN NH,

2 BF (R)-z-%-m((l-#ﬁa-zﬁ)éﬁ)-l 5-%%-3-#&@&2@5 (8a) [l #%

T=8, Kb 54 1d (200 mg, 0.74 mmol ). (R)- 2-2 3k-1-CLEE 2 FR 2 (124 mg,
0.81 mmol)7&E T 1E T EE(3 mL)H, #E INN N N- - J: TR HE 2. 1%(286 mg, 2.21 mmol).
RBLET 100°CHEFE 2 /NS RBSEEEG, 98, JEROBURIRYE, MR BRI
MR EALEE (30mL), MBS (3 x20mL) AEL, A3 HUAH R £
K (30mL) ¥k, JoKIRERAA TR, I8, JEMIREIKRSE, 1308 a i MmiAam
fALE Y 8a (200 mg, 77.0 %) . HARLALEEN T N4

LC-MS: m/z352.1 [M+H]"

IR 20 (R)-2-((2,4- BRI AL )-4-((1- 78 2 C-2- 28 & 3 )-1,5- 25 g -3-
RIZ OB (8b) FI(R)-2-T H:-N-(2,4- AR H)-1,2,3,5- WA [ LA AR B R I
[6,5-c][1,5125mE-6-f% (8c) K&

F=i, Kib&% 8a (200 mg, 0.59 mmol) 5 2,4- ~HE LM (1.0 mL) I8
A, EEIMN NN-— R (228 mg, 1.77 mmol). NVET 100°CHEHE 6 /)
o RMSEEEG, WHEIRER, PR IS AR (30 mL), 4R
g (3 x20mL) #HL, &I VAR K (30mL) #eik, KRR
T, U8, JEVRERIRAE . PSR AR RRE E T (A B Ak (URBIAH
IR R/ = 0-25%), 1538 (IR G4 8b Ml 8¢ (239.3 mg, 87.2 %),

LC-MS: m/z8b 4833 [M+H]; LC-MS: m/z 8¢ 4232 [M+H].

IR 3: (R)-2-FE-4-((1-F3 4L Th-2-J8)Z H8)- 1,5-Z8 e -3-FR IR 2,185 (8d) FH(R)-2-
THE-1,2.3 5- US4V BT B IR EIE[6,5-c][1,5]25 08 -6-1% (8e) [Hfil#%

F=i, HIREY 8b F1 8¢ (239.3 mg, 0.50 mmol) VAT & FkE (2.5 mL),
HEMAN=ZROE (125mL). KRR T =\ 2 . RN EEE, i, 38
VR 4, R BT IIAK (30 mL), ZFEEZEE (3 x20mL) #HL, AIFH
AHAHHWA K (G0mL) BEEk, TR T8, i, JEBREIRYE, B
1355 (00 DRV AR S R A JE AT (v s itk OBl : B/ &Rkt =
0-10%), 15 Al RBIRIE S Y 8d F1 8e (118 mg, 71.5 %)

LC-MS: m/z8d3332[M+H]; LC-MS: m/z8e273.2[M+H].

IR 4: (R)-2-((2-AHE:-1,5-ZEmE-4- ) 2 ) C-1-8F (8) Wil &
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T, FIRAY 8d F1 8e (118 mg, 0.35 mmol) H N A EEALENTETR (12.5 M,
SmL)e REET 120CHFE 24 /N o RBSEEEST, I 1 mol/L H 5 B 1 17 I ML
pH & 7. MM INAK (30mL), ZMRZHEE (3 x20mL) E, AHRANL
AR EhK (30 mL) ¥k, ToKBRERAN T, 98, JEMREWRSG . Frisfl
i P il % R A 2 8 Ak, (R YMIC-Actus Triart C18 OBD #, 5um, 20%250mm;
WEI A: K (0.1%MFER), Hsif B: L8 Wi#: 25 mL/min; BEE: 758 4
B 12% - 37 % 25 MK 254/220 nm), 43 A 44k &%) 8(4.6 mg, 5.0 %).

'H NMR (400 MHz, F#%-d,) § 8.64 (d, J = 4.3 Hz, 1H), 7.90 (d, J = 8.4 Hz, 1H),
7.69 (dd, J = 8.4, 4.4 Hz, 1H), 6.03 (s, 1H), 3.80 — 3.67 (m, 3H), 1.89 — 1.62 (m, 2H),
1.50 — 1.32 (m, 4H), 0.93 (t, J = 6.8 Hz, 3H).

LC-MS: m/z261.1 [M+H]".

SEHEB] 9: (R)-2-((2-RFE-1,5-Z50E-4-F Y= FE) K -1-1F (9) K&

“ |\
N P
NZ NH,
9
c o . H
N HN® O HN SO NSO BN o
2N oRt —————— coopt ——MBNH, . N COOEt AN
« » DIEA/DMF AN DIEA/100°C/2h (% = * | o
NZ el o | | AN, 2N .DMB
80°C/2h s A 2 A, 2N, . DMB NN
Nl NN H
1d 9a % %

TFA :NUVOH NaOH(aq) :N‘jVOH
~Dommzn mwoa 0% E\NJ'\)\//L
9dN " 9N "

BIR 1 (R)-2-F-4-(1- 2L -2-25) = 3)-1,5-F g -3- R IR R (9a) il &

T, Bib4% 1d (200 mg, 0.74 mmol) V& T N,N-—FIE R B (2.0 mL)
i, SN TP ARIRINN D=L (76 mg, 0.74 mmol ) Al N,N- TR 3 2. (391 pL,
221 mmol), T 80°CHiH: 2 /Mo RN FEA ST, WAl R =l . RMEH K (20 mL)
Wik, HHAROER (3 x20mL) ZHL, AHUAHA I HMWAE K (20 mL) ¥
B TOKBRERAN T, I8, JERIRIEIRYE . PTARRL FHRER AE JE AT ik
itk R BhAE A ylE/ 28R 2L l5= 2/1), 13 3 9 1 [E 440 54 9a(233 mg, 93.4 %)

LC-MS: m/z338.1 [M+H]".

WIR 20 (R)-2-((2,4-— H AR I 2L )-4-((1-FR e -2- 58 ) S 0 )-1,5- 28 e -3 -
FRIR 2.8 (9b) FH(R)-6-((2,4-— ALY HHL)-2- A HE-2,3- A [ LA AR R IR E
J16,5-c][1,5]12=0E-5(1H)-Bi (9¢) HH| %

F=i, BEa 9a (233 mg, 0.69 mmol) V& T 2,4- ~HEIEF (1.0 mL)
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. RN TINN NN- R 2 (366 ul, 2.07mmol), T 100°CHEHE 2 /i
RN SEA TG, BEIE = MK (20 mL) #E, HH AR A (3 x 20 mL)
FEL, HHEA IR WA EK (20 mL) ¥l TKBRRMTEE, ik 1K
B o FITASFE ot F R AR AT B o B Al Ak (Ul AH - Ay Tk / 2.2 2. B85 = 2/1),
S 300 1 FE AR -S4 9b Al 9¢ (42 mg, 15.0 %)

LC-MS: m/z9b 4692 [M+H]"; LC-MS: m/z9c 4232 [M+H] .

IR 3: (R)-2-FH-4-((1-F2 2L 3 -2-28) & L )-1,5- 25 e -3- R IR LR (9d) [ &

F=i, HIRAY 9b F1 9¢ (42 mg, 0.101 mmol) AFT & H % (1.5 mL) 1,
REGEHFMAZREEE (0.5 mL), T=EEPHE: 1/, R E, REERE
Wedd, AR A S A A S A QRN SR /M= 12/,
AR EARL A 94 (20 mg, 62.1 %)

LC-MS: m/z3192[M+H] .

IR 4: (R)-2-((2-F FE-1,5-Z8 g -4-J8) 28 [-1-8% (9) il &

F =i, ALE Y 9d(20 mg, 0.062 mmol) H N N A E AN KA (0.5 mL, 12.5
mol/L, 6.25 mmol). T 120°CHiF: 20 /M. RBSESSE, RMBEAHERR. Xk
LRI AT, AR ot FH ) 6 20 28 A o s 44k (B2 . XBridge Prep C18 OBD
5 Sum, 19%150mm; JEIAH A: 7K (10 mmol/L #xkERE ), WshtH B: 4IF;
Wik: 25 mL/min; BRJE: 76 8 B 17% - 37 %20 B K: 254/220 nm),
BRI AENEERLEY 9 (7.3 mg, 47.8%).

'H NMR (300 MHz, H#%-d,) § 8.44 (dd, J = 4.3, 1.5 Hz, 1H), 7.77 (dd, J = 8.5,
1.5 Hz, 1H), 7.50 (dd, J = 8.5, 4.3 Hz, 1H), 6.02 (s, 1H), 3.76 — 3.59 (m, 3H), 1.87 —
1.59 (m, 2H), 1.58 — 1.38 (m, 2H), 1.00 (t, J = 7.3 Hz, 3H).

LC-MS: m/z247.0[M+H] .

SEREB] 102 (S)-2-((2-&FE-1,5-F50¢-4-F) 238 2-1-FF (100 Il %

COOEt \H/Nj\/
| ® Ny COOEt  DMB—NH, | COOEt . N\ N
N~ DIEADMF DIEA DMB
1d A N

80 °C/6 h 100 °C/1 h

OH \/Dj
NH,

NaOH (aq.) \:Nj\/OH
TFﬁI’DCM Eﬁcooa * 120°C/16 h E’\')fj
“h XN NH,
10
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BIR 1 (§)-2-F-4-((1-F2FE T-2-25) = H)-1,5-F g -3- R IR LB (10a) il

T, BAAT, BALE% 1d (200 mg, 0.74 mmol) FI(S)-2-2 FE-1-CEF (95
mg, 0.81 mmol) VAT NN-_FEFREZ (10 mL) #, AJEIMANN-—RHNEL
fi% (286 mg, 2.21 mmol). T 80°C, fEAA T, NI 6 /M. AT =
BG, MAK (50 mL), FHEMERPIMA LR CE (3 x50 mL) #EL, &IF00A
NUREE AT B #h7K (100 mL) Pelk, ToKBRBREA T, 1Ll BB RS,
SE IR BRI 590 10a (160 mg, 61.6 %)

LC-MS: m/z352.1 [M+H]"

IR 2: (9)-2-((2,4- - EIEN )AL )-4-(1-FR A B-2-F) = Fh)-1,5-Z50e -3 -2
MR BE (10b) F(S)-2-T FE-6-((2,4- — A R ) & 5k )-2,3- “E-[1L4)A AR E
F[6,5-c][1,5]Z=0E-5(1H)-B (10c) 4%

F=i, BAY 10a (160 mg, 0.46 mmol) & T 2,4- ~HEIE R (2.0 mL)
i, N NN-—RARFEZH (178 mg, 1.38 mmol). [ MRAE 100°CHERE 1 /M)
RPSEEE A AR R, MAEAEAEER (30 mL), FFRERPIMALEK S
s (3 x20mL) AH, AIFANUAHABAEEK (3o0mL) ¥k, KRBT
B, U8, JEMIREIRYE, 13 A RBETR G4 10b A 10¢ (150 mg, 75.6 %)

LC-MS: m/z10b 483.3 [M+H]"; LC-MS: 10c m/z437.2[M+H]

IR 31 (S)-2-2 Fe-4-((1-F0 2 TO-2- )2 6)-1,5- 55 e -3- AR R LR (10d) AI(S)-6-
AHE-2- T HE-2,3- A LATAE R IR EIF[6,5-c][1,512mE-5(1H)-Fi (10e) HIH| %

BIRAY) 10b 1 10¢ (150 mg, 0.34 mmol) & T & HE (2.0mL) 1, 7EK
WEMAZROE (1.0 mL), T=ERHH: 4 /D RS, RIS RS,
SRIGINZK (30 mL), HIMAZBRZEE (3 x20 mL) . & AU H £
;K (BomL) ¥e¥k, TKBRRREA T, 1LiE, JEMIRIEHKYE. Fridss o it R
WAL E T L s Atk GREIE: CRR B MEE = 1/1), 155 EeRi AR
41 10d F1 10e (65 mg, 66.1 %)

LC-MS: m/z10d 333.2 [M +H]"; LC-MS: m/z10e 287.1 [M +H]" .

WU 4: (9)-2-((2-FFE-1,5-Zng-4- )2 I 2-1-FF (100 HIHl#%

BIRAY) 10d 1 10e (65 mg, 0.23 mmol) IIANAZNMAKER (2 mL, 12.5
mol/L), T 120CHiH: 16 /NS RBSEAG, REEAEN 2 ZE, 7K (30 mL),
HIMANGBR CHEE (3 x20mL) 280, SIFMANUAHHBMEERAK (30 mL) ¥k,
FTRBRBRAN T, L8, JEMRIEIRGE . P AFL A Tl a6 B (B i s alidk
. XBridge Shield RP18 OBD 41, 5Sum, 19%150mm; #isIAH A: 7K (10 mmol/L H#%
WS4, A B: 2 Wi 25 mL/min; B 7E 8 M Eh N 25% - 50 % L
Fr e : 254/220 nm), BE|IAAREAAELSY) 10 (11.9 mg, 20.1%),

'H NMR (300 MHz, B%-d,) 8 8.41 (dd, J = 4.3, 1.5 Hz, 1H), 7.76 (dd, J = 8.5,
1.5 Hz, 1H), 7.47 (dd, J = 8.5, 4.3 Hz, 1H), 6.01 (s, 1H), 3.71 (d, J = 4.9 Hz, 2H), 3.67 —
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3.57 (m, 1H), 1.91 — 1.74 (m, 1H), 1.73 — 1.57 (m, 1H), 1.55 — 1.32 (m, 4H), 0.93 (t, J =
6.9 Hz, 3H).
LC-MS: m/z261.0[M+H] .

SEHEMB 11: (R)-2-((2-FJ-1,5-25 g -4-FE) R Jh)-2- L - 1-8% (11) 1914

2 | X
o
NN NH,
11
0
1
S‘NH 9
_TBDMSCI 2 S. J\/ AlMes/n-BuLi
J\/OH TREDCM J\/OTBDMS—>|—» >‘\‘S NZNAOTBOMS TR
o] S anz'\:I\ Ti(OPr-i),/THF I 2§/-78 °Cl4h
11a 11b 70 °C/12h 11¢
ﬁ\“S\N OTBDMS MeOH/M/3h HoN OTBDMS
H
11d 11e

OTBDMS \/j</OTBDMS \:Nj</OTBDMS
11e
er COOEt DMB—NH, Ny A\COOEt NaOH
T DEANMP | DIEA | DMB  EtOHH,0

100°C/4 h 100°C/1 h N H 80°C/2 h
11f 11g

OTBDMS \/j</OTBDMS \/jé
coon ~ hoph_ _ TFADCM
| 160°C/2h | NS w3

ﬂ?&l: L((f;(Té%:Eﬁ%ﬁiiﬁ%)fm%)ﬁi-z-ﬁﬁ (11b) Fihl %

T=iE, BREHRE 11a (100 g, 1.35mol) T & H K (1L) . BiEmk
BEIRZE 0°C, MKIKIMABRME (175 g, 2.57 mol) AT ~H G ELE (245 g, 1.63
mol)o RMIRAE OCHEFE 1 /NN, RGRISH R =M, Rty 12 . RS
A, BRAEAKEEE (3 x 1 L), ANMEBERYE, 25%EARIELEY 11b

(200 g, 78.7 %)

'H-NMR (CDCl3) &: 4.15 (s, 2H), 2.17 (s, 3H), 0.93 (s, 9H), 0.09 (s, 6H).

IR 2 (S,E)-N-(1-((BUT = = F LTk e e ) Sl i ) PR -2 IV e )-2- PR R P -2 - P
(11c) (1l %

F =&, BAEY 11b(200 g, 1.06 mol YA S-FU T H Wik EEZ (129 g, 1.06 mol)

59



WO 2022/017408 PCT/CN2021/107569

BT AR (3.6 L) o NN FEELER VY R AES (800 mL, 2.66 mol ). X
NARAE T0°CHHE 12 /Ao RMSERSG, BEIREE. BRI EARYE, B
RERORAEIIAVIOK (1L, W 9ERR L AR A, A ZBRZER (3 x 500 mL)
REL, SIRE N BRI K (500 mL) ¥EEc, KRBT, 1Lk, U
TR R A o FrAAs g O AR Z A ks s alith. GRtahill: 2R 2
5/ A7 i B =3%-20%), 35 E B ARIL &4 11e (50 g, 16.1 %) 'H NMR (300 MHz,
SAfi-d) 6 4.23 (s, 2H), 2.32 (s, 3H), 1.23 (s, 9H), 0.90 (s, 9H), 0.07 (s, 6H). LC-MS:
m/z292.2 [M+H]

IR 31 (S)-N-((R)-1-((FU] 28— B hk e L ) S 2 )-2- FR 2 -2 0 -2- R AL TR -2-
TElERE (11d) BIH] %

T, ERSHAT, BibEa% 11e (50 g, 0.171 mol) VT HZE (500 mL).
R BLRAE-T8 CRGIIN = R R BEGTIA M (207 mL, 1 mol/L, 0.21 mol), {#insgEe
J&, AREERFE 0.5 /NI SRIGAE-T8 C M INE T AR IEC s (102 mL, 2.5
mol/L, 0.26 mol), N5 S5, 7E-78°CHitt 4 /M. M 5EEESS, 7K (500 mL)
K, RLUE, IMANZERZEE (3 x 200 mL) #EL, A 3FHA U A& 6K (300
mL) BE¥k, ToKIREREA T, 1huE, DEMORRIRYAG . i s okl i R R A S AT
Lo B At GBI R B/ HEE =7%-10%), 15213 AREIL &4 11d

(26 g,43.4%).

'H NMR (400 MHz, %f/i-d) 8 3.66 (s, 1H), 3.51 (d, J=9.4 Hz, 1H), 3.32 (d, J =
9.4 Hz, 1H), 1.72 — 1.62 (m, 2H), 1.35 — 1.24 (m, 4H), 1.18 (s, 9H), 1.14 (s, 3H), 0.92 —
0.87 (m, 12H), 0.05 (s, 3H), 0.05 (s, 3H).

LC-MS: m/z3503 [M+H] .

IR 4 (R)-1-((BUT B R e it s 0k )-2- R AL O -2- % Sh g £ (11e) 1
7%

T=iE, BHEY 11d (26 g, 0.074 mol) & T HEE (260 mL) o, A&
S 1,4- S NFRB W (55.5 mL, 4 mol/L, 0.222 mol) o M IRAE R IEIHE 3 /I,
RSEEE G, A S SRR IR AR, SRR S B BE LAY 11e (15 ¢, 71.9 %),

'H NMR (400 MHz, %{/i-d) §3.30 (q, J =9.4 Hz, 2H), 1.54 (s, 2H), 1.40 — 1.20
(m, 6H), 0.98 (s, 3H), 0.93 — 0.87 (m, 12H), 0.04 (s, 6H).

LC-MS: m/z2462[M+H] .

IR 5 (R)-4-((1-(GRUT e — FF Btk e Bk ) S B )-2- FR L O -2- ) 2 0 )-2- 30 1,5-
ZENE3RIR LR (110 [l

T, ARRT, BibE% 1d (120 mg, 0.44 mmol) 4L &4 11e (150 mg,
0.53 mmol ) & T N-FFFEMEIE el (5 mL) W, I NN- 537 3E 2% (172 mg, 1.33
mmol)s T 100°C, fEEAM T, MBI HE 4 /NS WA FE )G, IIAEAD
SALEAEW (30mL), FHFEMARPINAZERKRAE (3 x20mL) #E, AIFHAHN
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AR WA EK (20 mL) Pk, JoKBRERAN T, Lk, 8RRk gE. irfs
FL A RER AT Z A i E i alidh. (OBl : 418 ZBE/ A TEE = 0-20%), 13
PR ARAL &4 11F (80.0 mg, 37.6 %)

LC-MS: m/z4802[M+H] .

IR 6: (R)-4-((1-((BUT 2 = AR b e S ) -2- R R O -2- 2 Y & 0 )-2-((2,4-—
HAA R ) U E)-1,5- 28 3- R IR Al (11g) [ #%

F =&, BALA Y 11£(80.0 mg, 0.17 mmol ) FIl N,N- A 3 Z.]% (64.6 mg, 0.50
mmol) V4T 2,4-—HHEAEFE (20 mL) . KB 100°CHEFE 1 /M. R 5E
BIRAARZER, MAK omL) Wk, BB (3x30mL) . 5HMA
MU AT S ALEE (2 x 50 mL) Fedk, ToRKBRBRAA T8, i, BRI 4d.
JITAAL ot P R B A R AT (v o B 4liAl s : 1R B/ A EE = 0-40%), 13
HARBA LS 11g (60.0 mg, 58.8%).

LC-MS: m/z611.4[M+H]

IR T (R)-4-((1-((BUT 2 = AR b e S ) -2- R R O -2- 2 Y & 0 )-2-((2,4-—
FAAE R 2 R )-1,5-280E 3- R (11h) KAl

F=i, K& 11g (20 mg, 0.033 mmol) BT HX/KZEE (2mL) 1, A
SEMKIER (12,5 mol/L, 2 mL). RAHAE 80°CHEFE 2 /MM . R SERE ST, H%
RSB E WG, PSR eIk (20 mL), AN 1 mol/L R sh i i pH % 5.
AR R I SR B (3 % 20 mL) ZEHL, & 3 A AU A FH o £h7K (30 mL)
ek, ToKIRERAN T4, U8, JEMIRIERYE, HEAalEiEh54 11h (18.0 mg,
94.7 %),

LC-MS: m/z 5833 [M+H] .

B8 (R)-N'-(1-(GBUT 3 — I 3R e 578 ) Sl L) -2- R 3 0 -2-3)-N2-(2,4- 44
FERFE)-1,5- 80 -2,4- fg (118D BIH1 4%

F=i, B4 11h (18.0 mg, 0.03 mmol) VAT ~Z®k (0.5 mL) H. T
160°CHEFE 2 /N o JRBISERESG, K RMBAE R, B SRIE &9 B %
R OISR A (BIFR: CROE/AMEE = 1: 1), 1531 OiRis
LAY 110 (9.0 mg, 54.2 %)

LC-MS: m/z539.33 [M+H] .

IR 9: (R)-2-((2-HE-1,5- 28 -4- ) 2 ) -2-F L - 1-F (11D [ &%

FAAP 11 (9.0 mg, 0.017 mmol) AT & F 4 (0.5mL) H, 7RI TN
A= (05 mL), T=EHEE3 M. RNTLeE, RNRREKRS, i
FHL o D 1) 6 28 £ 3 43 B 4 A, (R 284 . XBridge Prep C18 OBD A, Sum, 19%150mm;
WEIAE A: 7K (10 mmol/L TkERE ), WshtH B: 4NF; W#: 25 mL/min; £
[E: 19 38PN 20 % - 48 % LM Rl k. 254/220 nm), 132 A G K FE AL
AW 11 (2.7 mg, 88.4%)
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'H NMR (400 MHz, H#%-d,) § 8.28 (dd, J = 4.3, 1.5 Hz, 1H), 7.62 (dd, J = 8.4,
1.6 Hz, 1H), 7.35 (dd, J = 8.4, 4.3 Hz, 1H), 6.11 (s, 1H), 3.69 (d, J = 11.2 Hz, 1H), 3.52
(d, /=112 Hz, 1H), 1.86 — 1.63 (m, 2H), 1.33 (s, 3H), 1.30 — 1.20 (m, 4H), 0.80 (t, J =
6.9 Hz, 3H).

LC-MS: m/z275.1 [M+H]".

SEREB 12: (S)-2-((2-&FE-1,5-Z50¢ -4-F8) 2 38) IR -1-F8 (12) HIhl 4%

w H/j\,OH | COOEt  pumgNH, _ L/\ﬁ\jicooa Lﬁ A
DIEADMF I\, al DIEA/100°C/3 h N/ NZ DMB DCMI2

80°C/2 h

Nz
8 N/

1

/j\/ A
COOEt N NeOH (aq) [rj\
-
120°C/ 1S4 N

N N NH,
12d 12e

L BF (S)-2-§’§k-4-((l-ﬁ%)ﬂi-Z-%)%%)-1,5-§%-3-¥§@§ ZBE (12a) (Rt %

F=i, B &% 1d (289 mg, 1.07 mmol) FI(S)- 2-2 FE-1-/%F% (110.0 mg, 1.07
mmol) ¥&F N, N- IR EHE (3 mL) o, E AN NN-"F R K L[ (413.3 mg,
3.20 mmol) . MVRAE 80°CHEF: 2 /Nb o R SEEEST, A n7K (30 mL),
MM EE (3 <20 mL) H, S IFRANUEABAEEIK (GomL) i, oK
TRERAN T4, 198, JEMORERIRYE, 1558 AR Ak 54 12a (560 mg, #H
ie ARG ERHT T —

LC-MS: m/z338.0[M+H]".

WU 20 (8)-2-((2,4- ~HAEFENFIL)EIE)-4-((1-58 5L % -2- )7 FE)-1,5- 280 -3- %
MR lE (12b) FI(S)-6-((2,4- — AR AR 2 E)-2- TN AE-2,3- - [L4JA R AR E
J[6,5-c][1,5]Z=0E-5(1H)-B (12¢) FIHI4%

T2, BILEY 12a (560 mg, M) 5 24- " HFEIEEF I (2mL) A,
BN NN- AR (644 mg, 4.98 mmol). [ MT 100°CHiHE 3 /M)
RPSEEE G, WEIRZEE, FRBE AR S E R (50 mL), LB

(3 x 30 mL) 2£HL, & I AU IR £ 67K (50 mL) $ai%, FTEKBRER N T8,
PR, JEBOEURIRAG . PR R AR MU T T RERCAE A i B alifh. Gt
I : IR CBR/ AR =10-25%), 19 155 Gl RBUARTR A4 12b 1 12¢(152.4 m g,
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19.2 %),

LC-MS: m/z12b 469.2 [M+H]"; LC-MS: m/z12¢ 4232 [M +H]

IR 31 (S)-2-2 Fe-4-((1-FR HL TG -2- Y 2 J6)-1,5- 55 e -3- AR R R (12d) AI(S)-2-
P3E-1,2,3,5-PU [ 1,418 R B 2R H 51 [6,5-¢][ 1,515 bE-6-% (12e) [l %

F=i, BIRAY 12b A1 12¢ (154.2 mg, 0.33 mmol) & T ~& F 4 (2.5 mL)
W, B AN =R R (125 mL)o SR T ZlAH: 2 /M R EE )G, T3,
VEMURE R A . BRI K (30mL), HZB 28 (3 x20mL) %L, &
FEHRA U A MR 67K (30 mL) e, JoKBRERIN 18, 1Lk, S8R K48 .
JIT 15 28 £ 80 AR VR AACRTL ot P R B A AT (i v s el Ak Cmishal: R/ &R =
0-10%), AEAHPIRIESY) 12d F1 12¢ (61.5mg, 58.6 %),

LC-MS: m/z12d 3192 [M+H]"; LC-MS: m/z12e273.1 [M+H]

IR 4: (S)-2-((2-FIE-1,5-Z8 g 4- ) 2 ) R-1-8E (12) [l #%

T=I8, RS 12d Il 12e (61.5 mg) MIANEEANIETR (12.5M, 10 mL).
RBGET 120 CHFEE R . KM SEXESG, 1 1 mol/L #hER 1Y pH 2 7. [l RN
FInAK (20 mL), FZBEZEE (3 x 20 mL) ZHL, &35 19a U A& £k

(30 mL) ¥k, ToKBREREN T, 1L, JEMIRTEIRYE . Fris s B AR Aok i
FH ] £ B4 2k 2 B 44k, (FEAL: XBridge Prep C18 OBD £, Sum, 20*250mm;
WEIAHE A: 7K (0.05%H =R LK), W B: 4JF; Jis: 25 mL/min; 5L
TE 2 73 Bh N 17% - 40 % 205 K. 254/220 nm), 5 AGEEML A 12 (153
mg, 34.0 %),

'H NMR (400 MHz, F{#%-d,) § 8.63 (dd, J = 4.4, 1.3 Hz, 1H), 7.88 (dd, J = 8.5,
1.4 Hz, 1H), 7.68 (dd, J = 8.5, 4.4 Hz, 1H), 6.03 (s, 1H), 3.79 — 3.68 (m, 3H), 1.84 —
1.63 (m, 2H), 1.56 — 1.37 (m, 2H), 0.98 (t, J = 7.3 Hz, 3H).

LC-MS: m/z247.0[M +H] .

SEREB] 13 (S)-2-((2-&FE-3-1R-1,5-Z50g-4-F)Y = FE) - 1-8F  (13) FH 4%

NN NH,
13
_N | X Bro/AcOH N | B
rt/2h
s
NP NH, NN NH,
12 13

BIR 1 (8)-2-((2- 2 FE-3-1R-1,5-F g -4-5E) 2 H) - 1-BF (13) il 4%
T, ARRT, B 44 12 (5.0 mg, 0.020 mmol) ¥ T VKEEER (0.5 mL)

63



WO 2022/017408 PCT/CN2021/107569

i, IMANERZE (6.5mg, 0.041 mmol). THiR, AESAN, B NBHEE 2 /N
s MK (20 mL) e, FFRERFIMALERAEE (2 x 20 mL) #H. &K
B AR R R BRBR AN VAR AR b K Weise, oK BRBER AN T4, 1huE,
TEHIRIE IR AG . AR i & AL B AR 2l (il 4 : XBridge Prep C18 OBD
¥, 5um, 19%150 mm; WisHAH A: 7K(10 mmol/L FREREAR), WBhHH B: ZJIF;
Wik 25 T/, BREE: 8 BhN 24 % - 36 %; MK 254/220 nm), 5
HEE AL 59 13 (2 mg, 30.3%),

'H NMR (400 MHz, B%-d,) 8 8.35 (dd, J = 4.2, 1.6 Hz, 1H), 7.68 (dd, J = 8.5,
1.6 Hz, 1H), 7.39 (dd, J = 8.5, 4.2 Hz, 1H), 4.96 — 4.87 (m, 1H), 3.70 — 3.55 (m, 2H),
1.70 - 1.58 (m, 1H), 1.57 — 1.46 (m, 1H), 1.44 — 1.24 (m, 2H), 0.83 (t, J = 7.3 Hz, 3H).

LC-MS: m/z325.0[M+H] .

SR 14 FSZHEH] 15: (R)-2-((2-RAFE-7-F-1,5-Z5 g -4-F8 )y Fh)-2- FF HL - 1-
BE (14D FA(S)-2-((2-FHE-7-T-1,5-Z8 g -4-F Y2 L )-2-F B - 1-8 (15) il 4%

W
\:Nj</OH \:Nj\/OH
KN)'\)\/L KN)'\)\/L
Z X P
FNONT N, F N” NH
14 15

o}

N, _B
| ' CO/MeOH o CI)I\/U\OEt | Ny o7 P NaOEt
# | TEA/DCM = EtOH
F NH Pd(dppf)Cl/TEA OEt
2 s0oChi 2 h N YN 80 °C/4 h

14a
o o
M OEt _ POCl, _
PN NN Y0 100°C/1.5 h
H
14d
vj<,OTBDMS OTBDMS OTBDMS \/j</
_DMB-NH, OOt
E
/[rj:u\ T DEANMP Lﬁcoo ' TDoEA Lrj:

100 °C/4 h 100°C/6 h |

14¢

OTBDMS

14f

_TFADCM HN _ TS H "
N N
/ -~

IR -%%-S-ﬁﬂtt%Eﬁ@&Eﬁ@a (14b> E@%{J%

T, B 2-1R-5-FILE-3-1% 14a (5.0 g, 26.3 mmol) & T HEE (250 mL)
1, IMA=2. (532 g, 52.6 mmol) 5F|J[l,l'-ﬂ(:ﬁ%ﬂ?ﬁ):m@i]:%{{%ﬁ*%—?LEF'
SR AH) (1.07 g, 1.3 mmol) o RBEAE 54Tk (10 atm), 80°C 2444 T Bt
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SN 58 B FEls S ROV 4, InNK (200 mL), I ZBRZHES (3 x 100 mL) #HY,
HIMA VAT BEAEEK (100 mL) Bk, KRB TE, ik, RS
WYE o A FL I LB AR 2 v B 4k GRS A : 18 B8/ F T = 0-20%),
HBEAnEELEY) 14b (43 g 96.2 %)

LC-MS: m/z171.1 [M+H]".

W2 3-(3-CAKE-3-FAAR TG L )-5- Sk e R FR G (140> R+

T, Ba¥14b (1.0 g 5.88 mmol) F=ZJ% (1.78 g 17.6 mmol) &
T & H (100 mL) H, T 0°CLEMEFMMA MR LEBER (1.06 g, 7.05 mmol),
RBLET 2B 2 /DIt M SEEESS, MIsK (100 mL) R RAL, BRI
LR CHR (3 <100 mL) 2HL, & IFMANUHHMMEEK (100 mL) $HEk, oK
BRI T, 108, JEMRIRAE . AR e ok it ek IR 2 B (i 2 - 24k

(EH: IR/ AhEE = 0-35%), S AR 59 14¢ (045 g,269 %),

LC-MS: m/z285.1 [M+H]".

B 3. T-5-2,4- RAR-1,2,3,4- DU -1,5-250E-3- R B 2.8 (14d) RUHI4

T, Ba 14e (045 g 1.58 mmol) M Z 4N (0.21 g, 3.20 mmol) &
F 2 (SmL) W, BRMRET 80CHFE 4 Nk, MG, KRBT
Wds, FrREAZRE, D ER T CRETG =R, 53015 A A L &Y
14d (0.19g,47.6%). HARAGAEIBERT T2,

LC-MS: m/z253.1 [M+H]".

HIR A 2,4-TF-T-F-1,5-F50E-3-RIB OB (14e) &

T 0C, HibEY 14d (0.19 g, 0.75 mmol) FIIA=EEB (2.0 mL). KM
TAE 100°CHEFE 1.5 /M. RN SEEE S, RS EI R ZE, T, IR
Uio MRV IMAIKK, FIEABREREEBE T pH 2 7, FERFIIAN L
CBE (3 x20mL) ZEEL SRV AR EK (GomL) ¥k, TR
B, PR, BERREIRYE . P ASE Cof bh FRERRAE BT vk s Atk Rt
A TR OB/ MRE =0-7%), 135 ARG 14e (0.19g,87.2%).

LC-MS: m/z289.0[M+H]".

IR 5 4-((1-((GRUT B B fikbe e o B )-2- FR L -2 - ) 2 ) -2- (-7 1,5-
ZENE3RIR LR (140 [

T, ERSEAT, BIEY 14e (0.19 g, 0.66 mmol) FIALAY 1-((FUT
TR A L) -2-F A L2 g bR B (204 mg, 0.72 mmol) VAT N-FR LM%
SEl (NMP) (2mL) 1, A NN-—RNH: % (DIEA) (254 mg, 1.97 mmol).
F100C, EREAGT, BRPRIEE 4 /. BEIE =G, IR E T
W (20 mL), JHFEMERTINANZEREE (3 x 20 mL) AHL, & IF A AU it
ARk (B0mL) Fedk, TTKEREREN T8, o8, EMEUERYE . Fris s o
FIRERSFE Z M VLA B 4tk GRshitl: LR ZER/ A mEE = 0-20%), 133 ik
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BARAL &) 14f (88 mg, 26.9 %),

LC-MS: m/z4982[M +H] .

IR 6: 4-((1-((BUT = = F A e i ) B B )-2- FR R -2 ) 0 )-2-((2,4- VA
IR IE)-T-F-1,5- 250 -3- R R AR (14g) T N-(-((HUT 3 R e )
)-2- L T0-2-38)-N-(2,4-  FR AL N 3E)-7-F-1,5- 250 -2.4- % (14h) (1%

T =I5, BA4) 14f (88 mg, 0.18 mmol ) Fl N N- - F:TAF 284 (68.5 mg, 0.53
mmol) AT 2,4- “FHEIEFIE (2 mL) . KMNEAE 100°CHEFE 6 /M. [B5E
efg, WEIEREE, MAEMEMEER (20mL), HAERFIMAZERE (3
x 20 mL) ZEL, AHREVAIHMA K (30 mL) Bk, Tk T4,
T8, PRI A . AR R R E T B A i A GRBIH: 4R &
Ba/ AT = 0-40%), 15 5 (i RBR L A4 14g (22 mg, 19.8 %) #1 14h(0.033g,
33.6 %),

LC-MS: m/z14g: 6294 [M+H]"; 14h: 5573 [M+H]",

IR T 2-((2-RHE-T-TR-1,5-F8 0 -4- I8 Y Z Fh)-2-F L - 1-B (141D B &

F=i, a4 14h (33 mg, 0.059 mmol) % T DCM (1.5 mL) i, i
TE LW (LSmL), WY 1 DT, RMNSEERES. B RONRE R RAE, B
o ] 1) 46 0 £0 8 1 43 B 44k, (K%Y . XBridge Prep C18 OBD 4%, Sum, 19%150mm;
WEIAE A: 7K (10 mmol/L TREZEHL), WaIH B: LJE; Vs 25 mL/min; #5/37:
TE 8 73BN 25% - 45 % 20 Kl Ke: 254/220 nm), 231988 A LAY 14i

(47 mg, 272 %),

B 8 (R)-2-((2- R Ih-7-5-1,5- 28 0g-4-Fh Y b )-2- FE 3 -1 -85 (14) FI(S)-2-((2-
GAHE-T-F-1,5-25 0 -4- 00 2 ) 2- R AE - 1-B8 (15) (1 4%

& 141 33— D47 F YR 9. H: 2 : CHIRAL ART Cellulose-SB, 2#25¢m,
Sum; BN A: IECHE (10 mM 2 R EEE WD, sl B: 4B ; Jiik: 20 mL/min;
BERE: 1E 26 BRI 5% OIFTE BRI FIB . 262/220 nm; /3 1 AEE LAY
14, tg=17.6 min, ee (i G WAL &E): 98.3%; M AEIAL A 15, tx=16.5 min,
ee fH OWHUALED: 85.0%.

wEY 14

'H NMR (300 MHz, B #-d,) § 8.30 (d, J = 2.6 Hz, 1H), 7.40 (dd, J = 10.3, 2.6 Hz,
1H), 6.19 (s, 1H), 3.79 (d, J = 11.1 Hz, 2H), 3.62 (d, J = 11.2 Hz, 1H), 1.96 — 1.74 (m,
2H), 1.44 (s, 3H), 1.41 — 1.26 (m, 4H), 0.92 (t, J = 6.8 Hz, 3H).

LC-MS: m/z2932[M+H]".

&Y 15

'H NMR (300 MHz, FE¥-d,) § 8.58 (d, J = 2.5 Hz, 1H), 7.69 (dd, J = 9.0, 2.5 Hz,
1H), 6.28 (s, 1H), 3.81 (d, J = 11.3 Hz, 1H), 3.62 (d, J = 11.3 Hz, 1H), 1.94 — 1.83 (m,
2H), 1.48 (s, 3H), 1.42 — 1.31 (m, 4H), 0.94 (t, J = 6.8 Hz, 3H).

F
F
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LC-MS: m/z2932[M+H]".

SEHEB] 162 (S)-2-((2-FFE-3-5-1,5- 25 Mg -4-F)Y = I L-1-82 (16) HIH| 4%

N | O
o
SN NH,
16
/j\/OH /j\/OH
HN NCS/DMF HN
N I\ rid N I\ c
[ o
NP NH, N” NH,
12 16

W (8)2-((Q-FIHE-3-5-1,5- 28 me-4- L)y Z ) %-1-82 (16D [t

?_—%/m, EEAAT, BEY 12 (10.0 mg, 0.041 mmol) V& T T N,N-
THERE (0.8 mL) H, A N-EAT PR (10.8 mg, 0.081 mmol). T
Fi, AEAURT, BRI, REMAK (20 mL) K. FAE RS
NGB TR (2 x 20 mL) ZEHL. BARYE T /KT, 3R k4. B
P i FH 1 % 70 g A 2k (ol 2% FE « XBridge Prep C18 OBD £+, Sum, 19%150 mm;
BN A: 7K(0.05 %EIK), ViEIA B: ;s ViE: 25 ZFH/ 08 R 8 ok
P 19 % - 35 %; Rl : 254/220 nm), #3235 A &AL 59 16 (0.3 mg, 2.6%) .

'H NMR (300 MHz, B%-d,) & 8.46 (dd, J = 4.2, 1.5 Hz, 1H), 7.79 (dd, J = 8.5,
1.6 Hz, 1H), 7.50 (dd, J = 8.4, 4.2 Hz, 1H), 3.83 — 3.61 (m, 3H), 1.69 — 1.56 (m, 1H),
1.55 - 1.40 (m, 1H), 1.36 — 1.28 (m, 2H), 0.97 (t, J = 7.3 Hz, 3H).

LC-MS: m/z281.1 [M+H]".

SEHEB 17: N-(2-((2-RE-1,5-280g-4-38 ) Fh)-2- P HE 3 4 BE % (17) 1
%

Cfi

@] Cbz.

_ NHgH,0 _ GCbzCl NH = JBEUH,
NH cl NaZCO3 CN  NH3/MeOH
17a THF/H,O 17¢ rt/ah
rt/2h
Cbz
Cbz. -
N 20 I wpe —PAC \/jg
—_—— c ———
o~ A NH, “TEADCM MeOH/ti4h  H,N NHAc
17d ri2h 17e 17f
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¢ vj<,NHAc \/j</NHAc NHAc \/j</NHA°
Ny ~COOEt  HaN HN NaGH
| N 1 SN COOEt _ DMB—NH, COOEY COOH
N DIEANMP || DIEA | EtOH/H,0 |
Z 80°C/2 h

1d 100°C/4 h N 100°C/1 h
179 17h 17i

_PhOPh _TFADCM_
1e0cn Eij\ .DMB e /\ | :

AR 228 A 2-FECE (17b) 1%

T=E, BEIE (49g 0.1 mol) MABIZEK (60 mL) H, RFMHKKIMA
2-CfA 17a (10.0 g, 0.1 mol) FIEALEE (5.35 ¢, 0.1 mol). M IRAE E IR 4,
SIGIMAN ST (4 x 50 mL) AE, A IFMANHERK K AR ER L. KM
VORI fr EhKWedc, ToKIREREN T4, 8, JEVURIEWRYE, B iRt s
M 17b (11.28 g,89.5%). HARAGAMEEH T T—F.

WER 2. Q-FAEC-2- )RR RN (17¢) &

T, Bib&¥ 17b (11.0 g, 87.2 mmol) FIBRERAN (18.65 g, 174 mmol) &
FK (50 mL) FIPYEIE (50 mL) 4, T 0°CERIN S 2 FHES (16.36 g, 95.88
mmol) . JFBIEAEZEIFE 2 /S [BSERE ST, B R SLBIRIR IR e, SRR N
AJK (100 mL), FIMAZBR 285 (3 x50 mL) #EL. & 310 MU AR & 2h K

(100 mL)> Fek, ToKBREREN T4, T8, MRS . Brid o Eofl R
FEEMr ik o maith GRsii: ZBROBR/AME = 171, BEEMRBELS
¥ 17¢ (12.60 g, 55.5 %),

LC-MS: m/z2612[M+H] .

IR 3 (1-2E-2-FH C-2- ) R F R AR (17d) Byl

TEiE, ERARTY, BIEY 17¢ (12.60 g, 48.40 mmol) V& T & FELATR

(7 mol/L, 150 mL) ', 4R/5ET 300 mL e, IAEJEL (2.07 g 24.20
mmol). BV E TEAR NN 4 /N v 5Erefa, BN A, S8R
JEAAE, AR AR A ) 17d (12,50 g, 97.7 %)

LC-MS: m/z 2652 [M+H] .

HR 4 (1-CBEIE-2-F R O -2-30) 2 PR N (17e) %

T=iE, Bika 17d (12.0 g, 45.5 mmol) FI=Z.% (9.18 g, 90.9 mmol) ¥
T & (150mL) H, T 0CZAEH N LBES (3.90 g, 50.0 mmol). K RET
FIEMHE 2 DI, ROV SRR, NvkoK (200 mL) WK RN, ERPIMAZIRZ
5 (3 x 100 mL) #EHL, AFHANUE A& K (200 mL) ¥k, FTLARIREREN
T, HUE, EBORURIRAE . PR AL R RO E S ik B Al (s
tH: IR ORI = 1/1), S AEEILEY) 17e (8.73 g, 62.8%).

68



WO 2022/017408 PCT/CN2021/107569

LC-MS: m/z3072[M+H]".

IR S N-Q2-ZAE-2-FR I LBE (170 2%

T=iE, BLaW17e (40g 13.1 mmol) & THEE (50 mL) 1, JIA 10%
BAERK (400 mg). T =i, AEEURT, FRBIRIH: 4 M. RRBEEE, 3
SSRIHGE, PEMRIR AL, AFFE K IR A0 17 (1.55 g, 68.9 %)

LC-MS: m/z 1732 [M+H]".

IR 6: 4-((1- LBRREHE-2-F 2 O -2- 2 & 3h)-2-8-1,5- g -3- R IR 4 TF (17g)
[ i1 2%

T, ARSHT, Bih59 1d (180 mg, 0.66 mmol) AIALAH) 17f (114 mg,
0.66 mmol ) & T N-FFFEMEIE el (3 mL) W, I NN- 557 3E 2% (172 mg, 1.33
mmol). T 100°C, fEEA T, K RBIEIHE 4 /Mo AEARZRG, IAK (10
mL), JFEMERTINANZERZHEE (3 x 10 mL) #KEL, & 300G WU AR £ kK

(50 mL) ¥, ToKIREREN T4, HuE, JEMOREIRYE, 1528 AOlRBiE &)
17g (160 mg, 59.2 %)

LC-MS: m/z4072[M+H] .

IR T: A-((1-L B 2E-2- A 2 O -2- 28 2 08 )-2-((2,4- — AR A R ) & H)-1,5-
FUE3-RIR CEE (17h) Rt &

F=i, Ba 17g (160 mg, 0.39 mmol) & T 2.4- ~ AL (2 mL)
i, N NN-— 3R FEZH (151 mg, 1.17 mmol) o [ MRAE 100°CHERE 1 /M)
RPSEEE A AR R, MAEAEAEER (10 mL), FFRERPIMAZLEK S
s (3x10mL) AH, AIFANAHABAEEK (3o0mL) ¥k, KRBT
B, 98, JEBEEARYE, 158 AIPRBAL 54 17h (150 mg, 80.0 %)

LC-MS: m/z 5383 [M+H] .

IR 8: A-((1- B E-2- A 2L O -2- 28 2 05 )-2-((2,4- — A A R ) & H)-1,5-
ZERE3-RIR (171 MIHI4%

F=i, K& 17h (150 mg, 0.28 mmol) ET /K ZEE (1 mL) 1, A
SEMKIER (12,5 mol/L, 1 mL). RAHAE 80°CHEFE 2 /M. R SERE ST, H%
OSBRI RS, BTSSR In7k (20 mL), 0 1 mol/L # EhEE 1H3Y pH £ 5.
R RPN LR CBE (3 x 20 mL) ZEHL, A IFRA VAWM EK (30 mL)
Beidk, ToK IR BN T4, U8, SRR R4S, 4928 Al RBUA A9 171 (135 mg,
95.0 %)

LC-MS: m/z 5103 [M+H] .

WHR9: N-(2-((2-((2,4- — AR R JE)-1,5-Z5 e -4- ) &2 U5k -2- AL L) 2
Befie (17) By #%

T, A 17i (135 mg, 0.27 mmol) & T 2/ (1 mL) F1. T 160°C
BidE 1 . BsEEE, R RBRA AR, ATS RRLE A R R R 2 BT ik
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SELill GREIM: 2B 2B/ B = 1/1), 93 E O RBE L &4 175 (80
mg, 64.9 %),

LC-MS: m/z466.3 [M+H] .

IR 10: N-(2-((2-FJE-1,5-Z8 Mg -4- ) & Jh)-2-F AL ) 4 BERE (17) 1%

AW 17j (80 mg, 0.17 mmol) & T =& H ke (2 mL) H, FEOKIHT FIIA
=ROE (ImL), T=EMFE 4D RN, RSBIREWRSE, FIrA2mmn
F & A8k 2> B4tk (FE#Y: XBridge Prep C18 OBD £, Sum, 19%*150mm;
WEIAE A: 7K (10 mmol/L TREZEHL), WaIH B: LJE; Vs 25 mL/min; #5/37:
7E 8 73BN 14% - 56 % Z 1 Kl K: 254/220 nm), 153 A ki 549 17

(10.3 mg, 18.9%).

'H NMR (300 MHz, FE¥-dy) § 8.40 (dd, J = 4.3, 1.5 Hz, 1H), 7.74 (dd, J = 8.5,
1.5 Hz, 1H), 7.46 (dd, J = 8.5, 4.3 Hz, 1H), 6.01 (s, 1H), 3.77 (d, J = 13.4 Hz, 1H), 3.50
(d, J=13.4 Hz, 1H),2.17 - 1.99 (m, 1H), 1.92 (s, 3H), 1.66 — 1.50 (m, 1H), 1.46 — 1.24
(m, 7H), 0.95 (t, J = 6.7 Hz, 3H).

LC-MS: m/z316.1 [M+H]".

SEHE) 18: (R)-6-FE-2- 2. 5E-2-FA -2 3- & [1 418 Z B4 = I [6,5-c][1,5]
ZEnE-S(1TH)-BR (18) HIh &

¢ 9 j(/ HN H HN o
|N\ RN HN~OH /N N COOEt N DMB-NH, N |\ o
—>
DIEA
N DIEA/NMP X ~ DMB

N~ Cl NN N .
100°C/1.5 h 100°C/ L N H

1d 18b 18¢

TFADCM N
3 =
2 h | ) °
NNTSNH,
8

IR 1 (R)-2-F-4-((1-F 3 -2- L T -2-Fym Jh)-1,5- 25 -3- R 4.l (18a)

F(R)-6- 5 -2- £ 3 2-F HE -2 3- & [ 1,414 & B IR 5= I [6,5-c][1,5]1 2% e -5(1H)- i
(18b) il #

F=i, Kb &% 1d (370 mg, 1.37 mmol) F(R)-2 & JE-2-FIE-1-T % (169.0

mg, 1.64 mmol) VT N-FF ZLML g LElR (2 mL) 1, RGN N,N-" 5 R % 2 5% (531

mg, 4.11 mmol), ST 100°CHHE 1.5 /Pt SN SEEEST, ] KRk o A
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SALEAE (30mL), ZFRZES (3 x20mL) ZHL, A 3F MU A& £k
(30 mL) ¥, ToKBREREN T, 1hIE, JEMIREIKYE, 358 bR 4ok R
449 18a F118b (350 mg, 75.5 %)

LC-MS: m/z18a338.1 [M+H]"; LC-MS: m/z 18b292.1[M +H] .

IR 2. (R)-6-((2,4-— FVAR A8 Vo ) -2- 2, - 0- B B2 3- A [ 1 4] A e R 2
FIF[6,5-c][1,51Z50E-5(1H)-Fi (18¢) AIH %

F=i, HIEAY 18a F118b (350 mg, 1.11 mmol) T 2.4- — FRA L i

(2mL), RGN NN-— A2 (430 mg, 3.33 mmol) . SMET 100°CHEHE
. RBsEHE, AHEREE, MAEREAEER 30mL), ZRLEE (3 x
20 mL) #EL, AIFMANUHAWAEEK (30 mL) ¥k, TR T, i
V8, PEMORUR IR, 3 A FIBUAR LAY 18¢ (770 mg, ML) R4t
HEHTT 2.

LC-MS: m/z4232[M+H]".

IR 3. (R)-6-FIE-2-2.FE-2-F -2 3- “E-[1L 4B SR = IH[6,5-c][1,5] 2= 0

-S(IH)-BR (18D FH %

T, Bad 18c HliA (50.0 mg, 0.12 mmol) & T —&F 4 (2.5 mL)

H, SREIMA =R AR (1.25 mL) o ST FESH: 2 Ao RBSE S, i3,
PR EARGG, FRARM T IMAK (20mL), ZFRZHEE (3 x 20 mL) ﬁEX, A
WA VAR EEK (30 mL) ¥k, JoKBRBREN T, I8, JEBRE RS .
T AR P R AT R AT (v o B 2l sl B/ & F 6L = 0-10%), 15k
HOE A Y 18 (29.8 mg, 92.5 %)

'H NMR (300 MHz, F{i%-d,) § 8.43 (dd, J = 4.2, 1.5 Hz, 1H), 7.71 (dd, J = 8.4,
1.5 Hz, 1H), 7.57 (dd, J = 8.4, 4.2 Hz, 1H), 4.52 — 432 (m, 2H), 1.95 — 1.77 (m, 2H),
1.43 (s, 3H), 1.07 (t, J = 7.5 Hz, 3H).

LC-MS: m/z273.1 [M+H]".

SN 19: 2-((2-FJE-1,6-ZE0g-4-F)Z ) O-1-FF (19) A%

o 00 7
N o a N Hoe NI = o NaOEt /EtOH M __PoCl; Et
L NH TEA /DCM /1t /2h Z N OEt T80°C Hh 100°C /1.5h
2 H

19a 19b
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¢l o \/j\/ ‘\_H 4\—%
Moa _ HNTY COOEt 7 __ DMB-NH,
/ P
e DIEA /NMP /100°C /4h DIEA 100°C / 4h DMB

19d

TFA /DCM _NaOH/H,0
T 120°C 12h
NH,

LR 4{3@%&%-35&4@@@%@%)&EﬁEﬁﬂa (19b) fiil#

F=iE, B 4-F MWL S 19a(1.0 g, 6.57 mmol)FI = 2. J1%(2.0 g, 19.74 mmol)
BT R QOmLOH, T 0°CEMEFIMA MR B ZEEEE (1.19 g, 7.89 mmol),
RN T 2B 2 /AN RN SEEESS, K (100 mL) #K RN, RRPIMA
PSS (3 x60 mL) A, AIFRANAHHMMEEK (80 mL) BE¥, JKER
PN T, 1LE, JEVRRRIRYE . TS o ot FHRE I AE E M i s b G
A TR OB/ MEE =0-10%), 193 GEALSY) 19b (350 mg, 20.0 %).

LC-MS: m/z267.1 [M+H]".

IR 2. 2.4- 5 A-1,2,3,4- DU -1,6-Z50E-3-FRIB 2B (19¢) %

F=i, A 19b (350 mg, 1.31 mmol) AIZEEHN (179 mg, 2.63 mmol)
BT B (10 mL) 1, BB E T 80°C M 1 /M. N e G, WHIERIR.
RBLBER AT D8, WERDEDE, H/ADEW I QB gk EE, 15305 A E AL 59
19¢ (200 mg, 65.0 %)

LC-MS: m/z235.1 [M+H]".

IR 3 2,4-TF-1,6-ZEME3-RIR TR (19d) [l 2%

F0C, ¥ikE¥ 19¢ (200 mg, 0.85 mmol) 5=&% (10 mL) BA, ¥
RBLBAE 100°CHEFE 1.5 /NS RBSERRSG, 1 RMEA AR =R, BRKRY )G,
IR EER N, [AE RPN LGB CBE (3 x 30 mL) AHL, A FF KA HUAH
A K (S0 mL) Fedk, TKIREREN T4, L8, JEMOBURMRYE, 1SR AR
fAL A 19d (184 mg, 80.0 %). HRAAMMEEMN T 2.

LC-MS: m/z271.0[M+H] .

IR 4 2-E-4-((1-F2 5 C-2- 30 & H)-1,6- 250 -3- BRI 215 (19e) Hll 2-71 Fk-6-
H-2,3- A [LAVA B IR EI6,5-c][1,6]12E0E-5(1H)-BH (196 i 4%

T, ERSA T, BEY 19d (184 mg, 0.68 mmol) Fl 2-F Fk-1-CLF% (92
mg, 0.79 mmol) ¥& T N-FFZEMLE SRR (6 mL) ', IO NN- - FRIE 2 f% (267 mg,
2.05mmol). T 100°C, FEEMT, KRNBHFE 4 DI BHE=EE, A
WM SAAIE R (50 mL), FEHERPIMALEE GER (3 x30 mL) ZHL, A IFH
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AHAHHWAEEK (50 mL) Btk KRR T8, oo, IRk . B
AR R R A JE A i S 4l GURBNAE: L8 R/ A THEE = 0-20%), 153
O PIRIE A9 19e A1 19F (153 mg, 64.0 %)

LC-MS: m/z19e352.1 [M+H]"; LC-MS: m/z 19f 306.1 [M + H]"

MR 5 2- T H-6-((24- HF AN EH)-23- A [LA AR A E It
[6,5-c][1,6]250E-5(1H)-Hi (19g) %

T, BIRESY 19e F1 19f (153 mg, 0.44 mmol) & T 2,4- RS (3
mL) 4, SRIG N NN-" 5573 21 (169 mg, 1.31 mmol), T 100°C S 4 /M
RN SEA TG, BEIE = MK (50 mL) #, HH AR A (3 x30mL)
FE, FHMEEIERER A& (50 mL). YAk (50mL) ¥k, T
IKIRERAN T4, 198, JEMOBIRIRYE . BT it - RE R S A s o @ alide. G
I LR OERATHEE = 0-40%), 53T AREAL A 19g (92 mg, 35.0 %)

LC-MS: m/z4372[M+H]".

IR 6 6-F FE-2-TT FE-2.3- A LAVE S B IR BT [6,5-c][1,6] 25 WE-5(1H)- i

(19h) ] &

T, BHEY19g (92 mg 021 mmol) AT & F L (4mL) . KM
WHIMAZROE (1 mL), TEEHR: 1N RS, R ERS,
FT AR P R A R AT (v oy B aliAh sl HEE &R = 0-6%), 153
HA R E AR S 19h (60 mg, 99.0 %).

LC-MS: m/z287.1 [M+H]".

IR 7. 2-((2-RAH-1,6-Z50E-4-FL YR I O-1-8E (19) [ %

F=i, HALAY 19h (60 mg, 0.21 mmol) IIANZEALENKIEW (1.5 mL, 12.5
mol/L, 18.75 mmol), T 120°CHiFE 20 /Mt MBS G, KNMBAER=EE. X
LRI A, FITASREL it FH ) 8 2 R 4 o s 44k (B XBridge Prep C18 OBD
F, Sum, 20%250mm; FREIH A: 7K (0.05% 2R, WM B: Z0E: Fik:
25 mL/min; BERE: 7E 8 4P 15% - 40 %20 Wl K: 254/220 nm), 153114
i [E AL A9 19 (10.4 mg, 19.0 %)

'H NMR (300 MHz, F¥-dy) §9.56 (s, 1H), 8.73 (d, J = 5.9 Hz, 1H), 7.58 (d, J =
6.0 Hz, 1H), 6.12 (s, 1H), 3.98 — 3.67 (m, 3H), 2.00 — 1.69 (m, 2H), 1.62 — 1.44 (m, 4H),
1.14 — 0.89 (m, 3H).

LC-MS: m/z2613 [M+H] .

SEHEM] 20: (R)-2-((2-FJk-1,5-25 g -4-FE ) ik )-2- 3L T -1-8% (200 191
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HN” o NaOH(12.5 M)

N > N

z I\ o 120 °C/id 1 z |\

P ™ o
XN NH, N~ ~NH,

18 20

IR 1 (R)-2-((2-FHE-1,5- 280 -4- ) Z ) 2-F L T -1-B% (200 [l %

F=i, HALA Y 18(200 mg, 0.73 mmol) I N E EALENIETR (12.5 M, 5 mL ).
RGBT 120°CHFESE R . RBSERE)G, N1 mol/L # Eh B8 15 S M pH 22 7, il
AN CHER (3> 15mL) ZHL, SHFMANUHHEAE K (20 mL) ¥, oK
BRI T, 108, JEVREOR IR, T RE il A A AL (A o B Al Ak (CREAY.
XBridge Prep C18 OBD £, Sum, 19%150mm; Jizh#H A: 7K (10 mmol/L FRFRE
), WA B: ;s Vi 25 mL/ming BEFE: 1E 2 BTN 5% -5 % K&
WK 254/220 nm), FEGE RIS 20 (51.0 mg, 28.2 %)

'H NMR (400 MHz, FE¥-dy) & 8.35 (dd, J = 4.3, 1.5 Hz, 1H), 7.70 (dd, J = 8.4,
1.5 Hz, 1H), 7.42 (dd, J = 8.4, 4.3 Hz, 1H), 6.20 (s, 1H), 3.78 (d, J = 11.2 Hz, 1H), 3.62
(d, J=11.2 Hz, 1H), 2.00 — 1.76 (m, 2H), 1.42 (s, 3H), 0.92 (t, J = 7.5 Hz, 3H).

LC-MS: m/z247.1 [M+H]".

SEHEM 21: 2-ZFk-N-(2-F 5k 2. 5)-N-TH H s mk-4- R I (21) 114

/\

O N\/\OH
x>

P
N” NH,

21

Oe. _OH OxOH N “N
HN. -~ 0 N\/\OH
X DMB-NH,/DIEA | A (COCI), OH
| Z ZHNI/100°C/2 h N N,DMB DMF/DCM  DIEA/DCM |\
~
N

N~ “Cl H 0°Ctort/1h Q°Ctorti2 h N,DMB

21a 21b 21¢ H

O N\/\OH
TFA/DCM N
/2 h |
P
N™ "NH,

IR 2-((2,4- AR E L) EIK-4- 2R (21b) [ %
T8, K 2-EEmk-4-FR 8 21a (370 mg, 1.78 mmol) & T 1,4- %75 (6.0
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mL) o BRI 2,4- —FHEHERE (447.0 mg, 2.67 mmol ). N,N-_ 5
AH 2% (691 mg, 5.35 mmol), T 100°CHEAA NHEE 2 I, MN5E4)h, %
WERE IEMBAHK (40mL) #k, HHZKRAOE (3 x30mL) B, &)
A HHR I &AL 8 (50 mL), WA Eh/K (50 mL) ¥Eik, FEKBRER N T,
P, EMORRIRAR . PR AL AR B sk o s alif QR R
AL =0-8%), FE A EILEY) 21b (400mg, 64.3 %),

LC-MS: m/z339.1 [M+H]".

IR 21 2-((2,4- I NI E ) -N-2-F8 5L 2.3 -N-TH T ik -4- R R A% (21¢)
(1 i) %

T=iE, BHAY 21b (400 mg, 1.18 mmol) T & HF ke (8.0mL) W, &
RIVEVAZE 0°C, ZMREMEREE (1.0 mL), BEEIMA— NN-— PR, K
VA, 53 o= RO £ 71 ol WA N S g VAL R A 7o B S e L7 W

FAh, K 2-(HRF)ZEE (366 mg, 3.55 mmol) Ml NN- " RAFELIL (458
mg, 3.55 mmol) & T & HFH (6.0mL) H, KMIEAZE 0C, KR AHL IR
BT &R GomL), ZASFMARMIEY . RNEIEEERN 2 /MG, )
K (40 mL) RSN, HH EBE (3x30mL) E, &AM
K (50 mL) ¥E¥, ToKIRERAN TR, U8, JEMRRIRAR . A st ik feat:
JERTEIEE S B GREHE: i/ &R =0-10%), 13O 6AFEEEY) 21c

(300 mg, 59.9 %)

LC-MS: m/z4242[M+H] .

IR 3. 2-FHE-N-Q-FEIE 2 FE)-N-TH FEEMk-4- FF e (21) &%

T=iE, Ba 21e (300 mg, 0.71 mmol) ET & FH (4.0mL) . X
R HIMAZRAEE (1.0 mL), TZERHEHE: 2 /M. R 5E4A G, RSO
45, FTASREL I ) 4 200 €2 A 43 15 4K (284 : XBridge Shield RP18 OBD £, Sum,
19%150mm; ialAH A: 7K (10 mmoL/L kPR % %), idIAH B: ZJIF; ¥ilid : 25 mL/min;
BERE: 18 8N 15% - 32 %M fillddk: 254 nm), 1§ AGEEEILEY) 21

(103.2 mg, 53.2%)-

'H NMR (400 MHz, F#-d,) & 7.63 — 7.47 (m, 3H), 7.30 — 7.20 (m, 1H), 6.78 (d,
J=52Hz, 1H), 3.98 — 3.69 (m, 2H), 3.65 — 3.45 (m, 2H), 3.29 — 3.04 (m, 2H), 1.89 —
1.75 (m, 1H), 1.62 — 1.46 (m, 1H), 1.10 — 0.61 (m, 3H).

LC-MS: m/z 274.1 [M +H] .

SEHE) 22: N'-(1-EHE-2-FR3E O-2-3%)-1,5-2508-2,4- % (22) M4
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/N | NS
o
NN NH,
22
\/j</NHAc \/j</NH
HN HCIH,0 HN 2
—_—
N B 100°C/8h N B TFA
N s
NZ NH, XN NH,
17 22

B 1 N-(1-EFE-2-F 3 O-2-0)-1,5- 2808 -2,4- % (22) [l %

T=E, HAEY 17 (8 mg, 0.025mmol) TIIAFERE (2 mol/L, 0.5 mL),
SRBLHEAE 1000 HEE € b . IRBLSEA T, T IR NIRRT S, BT AR i A Al 4 2

iR B4tk (FEAY: Gemini-NX C18 AXAI Packed #:, Sum, 21.2%¥150mm; Vi

B A: K (0.05%=FLIR), W B: 4JE; ##: 25 mL/min; B6/%: /& 8
BRI 8% - 25 % Z M KK 254 nm), B3 AGKEEILEY 22 (4.0 mg,
42.6% )

'H NMR (400 MHz, FE¥-dy) & 8.60 (dd, J = 4.4, 1.4 Hz, 1H), 7.86 (dd, J = 8.4,
1.5 Hz, 1H), 7.65 (dd, J = 8.5, 4.4 Hz, 1H), 6.12 (s, 1H), 3.63 — 3.55 (m, 2H), 1.75 —
1.62 (m, 2H), 1.42 — 1.25 (m, 7H), 0.89 (t, J = 6.9 Hz, 3H).

LC-MS: m/z274.1 [M+H]".

SETE] 23 2-((2-5\%-] 5_$ﬂﬁ3_4_ﬁ)’§kﬁ)r_ 1-FE (23) [{H]%

N ¢ 9 /\/j\/ /\/j\/ N OH /\/\H
| D L)\)\/Ecooa DMB-NH, ENIXCOOB . L)\)I&
Sl TN

1d

OH

/\/jj /\/j\/OH
NaOH/H,0 HN
_TFA/IDCM _ EﬁCOOEt + Qﬁ& 120°C/24h E”Ii
“wosn P
NN NH,
23

23d

2 BF 2-%&-4-((1-¥é%%-2-%)§x%)-1,5-%@%-3?&@&ZEE. (23a) HIH| &
T=iE, BHEY 1d (405 mg, 1.49 mol) T N-FILMEIE S5l (5 mL) 1,
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SRIGIIN 2-%0-1-Fi% (254.8 mg, 1.94 mmol) M NN-—"FFIH I (579.2 mg,
4.48 mmol). SMNWT 100°CHEHE 2 /M. SN SEHEIK (20 mL) #kk, 2
g (3 x20mL) ZHL, & IFE VAR K (60 mL) #eidk, JEKBRER
T, U8, JEVRERIRAE . PSR AR RRE E T (A B Ak (URBIAH
LR TR/ = 0-27%), 1S ESH I IRBIAIL 54 23a (350 mg, 64.0 %)

LC-MS: m/z366.2[M+H] .

B 20 2-((2,4- I T IE)-4-((1-F I Pr2-d0) s 0 )-1,5- 250 -3- R R
ZBE (23b) Fl 6-((2,4- ~FH AR H I )-2- 0 -23- “ &[4/ AR EIREIF
[6,5-c][1,5]Z51E-5(1H)-Bi (23¢) HH %

T =5, BALA& 23a(350 mg, 0.96 mmol) Al NN- 3 2% (371 mg, 2.87
mmol) AT 2,4- ~FHEIEFIE (5 mL) o KMNEAE 100°CHEFE 1 /M. B5E
BERARZRE, MAK GomL) Mk, LMR4E (3x30 mL) M. &IHMA
NUAE AN G AR (2x60 mL) ¥k, JoKIRBREA T, U8, JEMIRIEIRYE, 157
T AOHCIRIE AR VR A4 23b Fil 23¢ (260 mg, 54.7 %)

LC-MS: m/z23b 4973 [M+H]; LC-MS: m/z23c4512[M+H]

IR 3 2-FFE-A-((1-FE R P23 2 IE)-1,5- 280 -3- R IR LlE (23d) Al 6-%( 3t
22 3- A [ LAVR S B IR 5 IE[6,5-c][1,5]Z50E-5(1H)-BR (23e) [ %

T, BIRAY 23b Al 23¢ (260 mg, 0.52 mmol) T ~&F 4 (2.5 mL)
W, SRIEMA =R AR (25 mL), TEIRKMN 30 280 RN EA G RYAE, 5%
RPIIIK (20 mLOFRE, M 2M S EALE AT pH 2 7, L8 485 (3x20 mL)
REL, AAHE IR MR K (60mL) Pedk, TKBREAN T, 1LuE, 18
IR WAE, 152038 AEAR G 23d 1 23e (175mg, 96.5%) .

LC-MS: m/z23d347.2[M+H]; LC-MS: m/z23e3012[M+H]

BB 4 2-((2-FFE-1,5-Z8 0 -4- ) F I - 1-1E (23) Ml &

T, BIREY) 23d F1 23e (175 mg, 0.51 mmol) N ANEE AN KB (10
mL, 12.5 mol/L, 125 mmol), T 120°C i 24 /It o RRBISEA G, MRS IR =
B, ik (1omL) #kE, A 2M FEh T pH 2 7, R4S (3x30mL) #E
B, AHUEAIFEHMAEE K (100 mL) $egs, TKBREAN T, g, 18K
PR A o FITARE i FH A 8 A R i - 2l (A2 XBridge Prep C18 OBD 44,
19%250mm, 10um; JRENHH A: 7K (10 mmol/L BRFREEL), WEIAH B: ZIE; K.
25 mL/min; BERE: 7£ 8 4P 35% - 55 % 0E; Wl K: 254/220 nm), 153114
BRI E AR 59 23 (25 mg, 18.0% ).

'H NMR (300 MHz, B%-d,) 8 8.41 (dd, J = 4.3, 1.5 Hz, 1H), 7.76 (dd, J = 8.5,
1.5 Hz, 1H), 7.48 (dd, J = 8.5, 4.3 Hz, 1H), 6.01 (s, 1H), 3.71 (d, J = 4.9 Hz, 2H), 3.68 —
3.58 (m, 1H), 1.89 — 1.74 (m, 1H), 1.75 — 1.58 (m, 1H), 1.57 — 1.42 (m, 2H), 1.43 — 1.27
(m, 4H), 0.91 (t, J = 6.5 Hz, 3H).
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LC-MS: m/z275.1 [M+H]".

SEHE 24: (1-(2-Z Fk-1,5-Z50E-4- )R BE-2-F0) B (24) [ 4%

2 |\
[ ~
N" " NH,
24
O\/OH O\/ Oj
cl o (NLOH N N
N Aok H _N._A\COOEt DMB-NH, \-COOEt N
WP DIEA/NMP | DIEA/100°C/2h B
N ol 100°C/2h NT Cl N X ?

N
24b

CH N (Nj\/OH
AN — NaOH cooy —Phoph N
DCMirt/1h P EtOH/HzO 1:1 Qri 160°C/6h z | =
80°C/4h P
N NH, N X NH

L BF 2-%&-4-(2-(%32%EF'%)ﬂﬁ%-l%)-l;-%%s-?ﬁﬂﬁ 2 BE (24a) (K%

F=i, BAY 1d (649 mg, 2.39 mmol) & T N-HFEMEE SEEH (8 mL) 1,
SOSERFARINN 2-WRIE B (303 mg, 2.63 mmol) Al N,N- R TH 3 2. (930 mg,
7.21 mmol), T 100°C KB 2 /NI o e B 584 J, #3302 20 o SOV 7K (20 mL)
Wik, HHAROER (3 x20mL) ZHL, AHUAHA I HMWAE K (20 mL) ¥
B TOKBRERAN T, I8, JERIRIEIRYE . PTARRL FHRER AE JE AT ik
Al GRLahAH : ik 282 . B5=1/1), R B AR A A1) 24a(364 mg, 43.4 %)

LC-MS: m/z350.1 [M+H] .

IR 2. 2-((2,4- A FE IR YR )-4-(2-(Fa T R IR IE-1-388)-1,5- 25 g 3-8
R G (24b) A 6-((2,4- A JE A5 3 &R 5£)-9,92,10,11,12,13-75 & -7TH-HE I IF
[2,1':3,4][1,4) A B AR E I [6,5-¢][1,5]250E-7-B (24¢) [Hfi %

F=i, Bad 24a (364 mg, 1.04 mmol) & T 2.4- ~ ALK (2 mL)
o SR IIN N,N-— 57 4% Z. % (404 mg, 3.13 mmol), T 100°C R 2 /Nt
RN SEA TG, BEIE =R MK (30 mL) #, HH AR A (3 x20mL)
AEL, HAHE IR A& L (2 x 50 mL) ek, TKBRRENTE, ik,
PEBRE IR GG . AL R B M i vk E At GRishAl: im0 2

=1/1), B3 EAREERIRSY) 24b A1 24¢ (162.8 mg, 36.0 %),

LC-MS: m/z24b481.2[M+H]"; LC-MS: m/z24¢ 4352 [M +H]J .

IR 3. 6-34-9,92,10,11,12,13-75 A -7TH-MEE JF[2',1':3,4][ 1,4 A 2 S 2 H0F
[6,5-c][1,51250E-7-H (24d) %

T, HIRAY 24b Al 24¢ (162.8 mg, 0.38 mmol) ET ~&FH (2 mL)

=

78



WO 2022/017408 PCT/CN2021/107569

o NP IMAZR AR (1mL), TEERMN 1/ KNEEE, KN
Rk s, Frig s R I RERAE Z ik B alife. (RahA: S b/
fiE=10/1), 153 ARNE AL EY) 24d (66 mg, 61.9 %),

LC-MS: m/z285.1 [M+H]".

IR 4 2-FHHE-4-2-(EFE P I IRIE-1-58)-1,5-2808-3- 588 (24e) Il #%

T, Bia¥ 24d (66 mg, 0.23 mmol) A ZFE-/KIEWR (1 mL, 1:1), F
IMANEAMN (46.4 mg, 1.16 mmol). KIEAE 80°C R 4 /Mif o RBIFEA NG, K
PRV R ZER, MM ) HCl A, FRORR s, B2 Ea s ay)
24e (150 mg, 5. HARLAMEEZEMAT 4.

LC-MS: m/z303.1 [M+H]"

WU S (1-Q2-FFE-1,5-Z80g-4-FE) IR IE-2-F8) i (24) 14

T=E, FLEY 24e (150 mg, A AN KBk (1mL), 7E 160°C
6 /NI VREN)E RS B I RE AR itk s alifh. (RaiAE: S R b/
fiE=10/1), £33 28 €4 [ A4 A0 i o P 1) 46 B A A 7 B Al Ak (FE Y : Gemini-NX C18
OBD AXAI #:, Sum, 21.2*150mm; Jiz0FH A: 7K (10 mmol/L REREH), W3l
M B: JiF; WH: 25 mL/min; BRAE: £ 8 70BN 21% - 33 % LiE: Rl k.
254/220 nm), 33| HEREEIL A 24 (2.9 mg, 6.6% ).

'H NMR (400 MHz, F{#%-d,) § 8.40 (dd, J = 4.3, 1.6 Hz, 1H), 7.82 (dd, J = 8.5,
1.6 Hz, 1H), 7.46 (dd, J = 8.4, 4.2 Hz, 1H), 6.48 (s, 1H), 4.78 — 4.66 (m, 1H), 4.09 —
4.00 (m, 1H), 3.65 (dd, J=10.9, 5.8 Hz, 1H), 3.63 — 3.56 (m, 1H), 3.53 — 3.43 (m, 1H),
1.97 - 1.79 (m, 2H), 1.78 — 1.62 (m, 4H).

LC-MS: m/z2592[M+H] .

SR 25: N-(2-((2-F FE-1,5-250g -4 & Fh)-2- F L O ) Fhlil i (25) 1)
il &

Ty
HN N
N 7N
P
NOSNT N,
25
Q H
\/j</NH _i \/j</N\ P
HN 2 ci—s HN S
0
/N | S /N | S
DIEA/ DCM
™ —~ S P
N NH, rt/0.5h N” NH,
22 25

AHE L N-(2-((2-FFE-1,5-F5 g -4- L) 8 )-2- R O e i (25) Bl %
T 0C, Btk E59 22 (20 mg, 0.073mmol ) I N,N- 5574 FE 2 1% (28.4 mg, 0.22
mmol) T =& H LT (ImL) H. FFHEEHE (9.2mg, 0.08 mmol) & T —HHF 4
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(0.5 mL) W, FEISFHMEBS NS, 210 2EFnsts. REKRNEE S
B 30 738 R SEAE, R BB (2mL) K, JBEKGEE T
B o A ) A& A i A o alifk (FEZY: XBridge Prep C18 OBD 4%, Sum,
19x150mm; Ji30AH A: 7K (10 mmol/L kR Z %), Vsl B: £ ¥ilid : 25 mL/min;
BERE: 76 10 2380 N 20% - 36 % 4 Rl I: 254/220 nm), 53 A &AL &
)25 (4.0 mg, 15.6%),

'H NMR (400 MHz, B%-d,) § 8.42 (dd, J = 4.3, 1.5 Hz, 1H), 7.75 (dd, J = 8.5,
1.5 Hz, 1H), 7.47 (dd, J = 8.4, 43 Hz, 1H), 6.02 (s, 1H), 3.54 — 3.43 (m, 2H), 3.02 (s,
3H), 1.86 — 1.60 (m, 2H), 1.57 — 1.30 (m, 7H), 0.94 (t, J = 7.1 Hz, 3H).

LC-MS: m/z3522[M+H]"

SEHW] 262 N-(2-((2-F FE-1,5-250¢ -4-F8) & Fh)-2- F 2L O ) IR T BBk % (26)

(RIS
ey
Lfl r
x |N/ NH,
26

\:Nj</NH2 WA \/j</ WKA
- | P DIEA/DCM _
N” NH rt/0.5h X N NH

2

2
26

5 sEiifs] 25 (hl TR, B 7 PR R B R, fA &4
26,

'H NMR (400 MHz, H#%-d,) § 8.66 (dd, J = 4.5, 1.4 Hz, 1H), 7.89 (dd, J = 8.5,
1.4 Hz, 1H), 7.71 (dd, J = 8.4, 4.4 Hz, 1H), 6.00 (s, 1H), 3.87 (d, J = 13.6 Hz, 1H), 3.58
(d, J = 13.6 Hz, 1H), 2.19 — 2.04 (m, 1H), 1.68 — 1.47 (m, 2H), 1.47 — 1.25 (m, 7H),
1.00 — 0.88 (m, 3H), 0.86 —0.77 (m, 2H), 0.73 — 0.65 (m, 2H).

LC-MS: m/z3423 [M+H] .

SEHEM) 27 RIS 28: (R)-2-((2-FFE-1,5-280E-4-38) = 3E) - 1-F% (27) Al
(S)-2-((2- 2 H-1,5-Z80e -4-F) s kB - 1-BF (28) [l &

e Tl
@1@1
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/\:Nj\/OH /\/NLOH /\/jV
X | NZ NH,
23

T=8, LAY 23 (25 mg, 0.09 mmol) #H4T FEHF%. %Y CHIRAL ART
Cellulose-SB, 2*25cm, Sum; Vit A: IEC4E (10 mM Z AW, sl
B: ZF¥; ii: 20 mL/min; BERE: 7€ 22 9 Bh N 20 % ZIEIE ERR RS IR K .
263/218 nm; 3G EELEY 27 (7.1 mg, 28.4 %), tzg=3.305 min, ee i C(Xfik
LB 97.5%; MAME KL EY) 28 (1.7 mg, 6.8 %), tg=4.513 min, ee {i CXf
AR E): 99.1%; .

E 27

'H NMR (300 MHz, FE¥-dy) & 8.47 (dd, J = 4.3, 1.5 Hz, 1H), 7.82 (dd, J = 8.5,
1.5 Hz, 1H), 7.54 (dd, J = 8.4, 4.3 Hz, 1H), 6.08 (s, 1H), 3.77 (d, J = 4.9 Hz, 2H), 3.74 —
3.62 (m, 1H), 1.95 — 1.82 (m, 1H), 1.81 — 1.65 (m, 1H), 1.65 — 1.49 (m, 2H), 1.49 — 1.35
(m, 4H), 0.98 (t, J = 7.0 Hz, 3H).

LC-MS: m/z275.1 [M+H]".

EY) 28

'H NMR (300 MHz, FE¥-dy) & 8.48 (dd, J = 4.3, 1.5 Hz, 1H), 7.82 (dd, J = 8.5,
1.5 Hz, 1H), 7.54 (dd, J = 8.5, 4.3 Hz, 1H), 6.08 (s, 1H), 3.77 (d, J = 4.9 Hz, 2H), 3.74 —
3.64 (m, 1H), 1.96 — 1.81 (m, 1H), 1.81 — 1.66 (m, 1H), 1.65 — 1.49 (m, 2H), 1.48 — 1.36
(m, 4H), 0.98 (d, J = 7.0 Hz, 3H).

LC-MS: m/z275.1 [M+H]

SKREH] 290 (R)-2-((2-AHE-7-(6-(AL & e - 1 -8 FRBL I E -3 -3 )-1, 5- 2R g -4- 3L )
H)-2-FEC-1-8 (29) K+
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o O
o} o 0O N
N\ OH 2304 o Cl)l\/U\OEE NaOEt I N OEt
| — MeO TEA/DCM EtOH P o
Br NH, 80 °C/4h H
29a

70°C/72 h gy /2 h

SO A OTBDMS \/j</OTBDMS OTBDMS
2
— e COOEt _ DVB-NH, COOEt
100 °C/1 5 h DIEA/NMP ~ DEA
100 °C/4 h 100°C/6 h
29f 299

29e

OTBDMS \/j</OTBDMS
_ NaOH CcooH __PhOPh_
T EOHM0 60°Ch
80°C2h
a "
STAB/MeOH N A~
rt/12h .
29j
Br
\/j</OTBDMS NS
OTBDMS _ HIN N =
(Pin);B, N 29)
Pd(dppi)Clz/KOAC 0. I | _DMB Pd(dppf)Clp/K,CO3
1,4~ \FF/80°C/12h B NN 1,4 =% NHE/Hy0/95°C/2h
o
29k

\:Nj</OTBDMS \:Nj</OH

N TFA/DCM N
g | D 40°C/12h ~ | \
.. .DMB P
N N N SN NH
N A N A
29

291

SRR 1 3-F -SRI e IR RS (29b) ROl &

T, B 3-EFE-5-IRME R 29a (20.0 g, 0.09 mol) V& T FEE (200 mL)
H, ARG INNIRIRIR (20 mL) o JSORIRAE 70°C N 72 /NI o S5 0 56 HE S I IR iR 4 »
AWK (200 mL), ZFERZHEE (3 x 150 mL) AHL, & M AUAH T £
#HK (100 mL) Fedk, JoKBRBRIATHE, W38, IEREORRYE . P s Cufl il H
RERCHEJE T B B Al GRshf: ZIRZBR/ A HEE = 0-5%), 153k i 44
LA 29b (8.5 g,39.9 %),

LC-MS: m/z231.0[M+H]".

IR 2: 5-1R-3-(3- LA EE-3- AN I i b ng R R (29¢) H il 4%
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T, Ba¥29b (85 36.9mmol) M=ZJ% (11.2 g 110.6 mmol) &
T & HEE (100 mL) H, T 0°CEAZH NN IR LBEEES (6.6 g, 44.3 mmol),
RBLET ZIERS 2 /Do RN SEEE ST, R RBIRREASE, fi7K (100 mL) ¥
KR, RPN 288 2.1 (3 x 100 mL) 2B, & I HUHE AT 57K (100
mL) BE¥k, ToKIREREA T, 1huE, DEMORRIRYAG . i s okl i R R A S AT
LA S etk GREIMHE: 2R B/ AT = 0-5%), HE OEELAY 29¢ (6.8
g 53.5 %),

LC-MS: m/z345.0[M+H] .

BIR3: 7-1R-2,4-"5A0-1,2,3,4- D05 1,5-Z80E-3- R O BF (29d) il 4%

T=IE, BILE%Y 29¢ (6.8 g, 19.8 mmol) Al L4 (3.4 g 50 mmol) & T 4
B (60 mL) ", H5 S MR T 80°C N 4 /NI o SN 5EER ST, H SN R MR 4 »
7K (50 mL) B, A 1 mol/L i #h iR i 17 R BV ) pH 2 6. FriFiR A VR K
i AR L A 294 (100 g, FAD, HREUAMEEH T T %,

LC-MS: m/z313.0[M+H]".

AIR A4 T-1R-2,4-"5-1,5-280E3-RIE OB (29¢) il &

T 0C, IMALEYr29d (10.0 g FH&D F1 =& & B (50 mL). KMNRAE 100°C
JRBE 1S /NEF e BISERE, W ONEAEN R N, T, PRV, Kok
KNG, AERTINNCERCHEE (3 x 80 mL) #KHL, & 3107 HLAH AN £ &k
7K (100 mL) ¥edk, TooKEREREN T8, 198, MR YE . Brs ol for s A Rk
WAE Z AT L Em alifh. GRaAE: R 2B/ A EE = 0-3%), 1S tlEiEis
) 29e (4.35g, PP 63.0%)

LC-MS: m/z3489[M+H] .

HIE S (R)-T-1R-4-((1-(GRUT % — B B e 2k ) S L )-2- FR L 1 -2- 32 &/ 3 )-2- &
-1,5-Z5mE 3R IR G (296) R

T, ERSRT, BLEY 29e (435 g, 12.4 mmol) FALAY) 11e (3.66 g,
14.9 mmol) ¥&T N-FFZEMERE BERH (40 mL) 1, NN NN- A3 2% (4.84 g, 37.4
mmol)s T 100°C, fEEAM T, MBI HE 4 /NS WA FE )G, IIAEAD
S (100 mL), FEFRERFINN LR ZES (3 x 80 mL) AL, A FHHIAL
FAE AT Eh7K (100 mL) ¥k, TooKBREREN T8, uE, JEMIRIEKRYG. Fr
8 ML R A E AT ik s 2k R AR B/ AT = 0-5%),
PR O HPIRBUAR L A0 29F (5.1 g, 73.7 %)

LC-MS: m/z 5582 [M+H] .

B 6: (R)-7-B-4-((1-((BUT 3t = PR R e 3 ) S L )-2- 3 £ -2- ) &
F)-2-((2,4- A R HE)-1,5- 2508 3-FR R B8 (29g) TR 4%

T =I5, BALA 29£(5.1 g, 9.1 mmol DA NN- I % (3.5 g, 27.3 mmol),
BT 2,4- —FEBENRE (10 mL) W RPBAE 100°CRBL 6 /NS o 856 5 Ja v
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HWERE, IMANMMEEER (100 mL), FEHE RPN 2R 285 (3 x 80 mL)
REL, SIRE VBRI K (100 mL) ¥Edc, KRBT, ioLiE, U
R EAR GG . BTS2 O RE AT E T ik o alidk. (sl 2R OB/ A
TR =0-3%), 1 OIHRBIEIL G 29g (5.3 g,80.9 %)

LC-MS: m/z689.3 [M+H] .

AU T (R)-T-B-4-((-((BUT 3t = AL R e 38 ) S L )-2- 3 B -2- ) &
Foy-2-((2,4- AL TR EIL)-1,5-280e-3- LR (29h) [

T=IE, BEY 29g (53¢, 7.7 mmol) AT LAKZEE (25mL) H, MAE
AAENKIEI (12.5 mol/L, 25 mL) . JRFAE 80°CHEHE 2 /NN o JRBISEREST, H%
OSBRI RS, BTSSR N7k (100 mL), 0 1 mol/L % $hES 13 pH % 6.
AR R I SR B (3 < 80 mL) ZEHL, A FF B4 HIAH A Mo & £h7K (100 mL)
Ve, ToKIRIRENT1, o8, JEMOEEIRYE, 35 ik 54 29h (6.25 g, #
i o

LC-MS: m/z 6612 [M+H] .

BB 8 (R)-T-H-N'-(1-((BUT F - F e 55 ) S 3 )-2- F 0k -2- 3 )-N-(2,4-
TR E-1,5- 28 0E2,4- 1 (291) RIS

TZE, BEY 29h (6.25 g, FMD 3T 0K EE (8 mL) #. iR+ 4+ 160°C
ROl b oobED, RBESEHR. GRS MRS, BTEORL R AR E AT e i
AL GRBIM: 28R B8/ = 0-14%), 1538 R AR UA L A4 29i(2.31
g, PPN 48.7 %),

LC-MS: m/z617.24 [M+H] .

IR 9. SR 2-(MEMEE-1-JE SR )IEnE (29)) Mt &

T, B 5-IR-2-MkEE R EE (200 mg, 1.07 mmol) VAT HE (4mL) H. X
RER I PU MRS (97ul, 1.18 mmol). TSN 0.5 /Mo SR P
= ZBEIER A AL AN (228 mg, 1.07 mmol), T iR 4k 4L [ B 12 /N o SO 584 )
REEAK (30mL) #k, HHZKAE (3 x20mL) ZEH, AHUHEE I 5
MK (B0mL) Fedk, TTKIREREN T, 8, JEMOBURIRYE . ArfS o ik
KRt A RE B AT Z 0 il vk o B alifk (i shAl ATk 208 W BR/ = 2 = 1/1/0.01),
AR EARL A 297 (130 mg, 50.1 %)

LC-MS: m/z241.0[M+H] .

A 100 (R)-N'-(1-(GRUT 2 = B 3k ke 3k ) e 3k )-2- FR L 0 -2-38)-N-(2,4- - HF
AFEEFL)-7-(4,4,5,5- V0 B 3E-1,3 2- S M E-2-3)-1,5-250¢-2,4- % (29k) [
7%

T, A 29i (100 mg, 0.16 mmol) ET 1,4- %A (1mL) .
SOSER F ACRINN BRB IS B S (62 mg, 0.24 mmol). BEEZ4H (63 mg, 0.64 mmol)
R 1-RU( IR ) — Rk SR =S R 4 54 (13 mg, 0.016 mmol). X
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R RSB =IR, 1E80°CIM 12 /Mo MM, WHIESR. RN
K (30mL) #kk, HAHZMAEE (3 x20mL) FE, HAHMEEIEE MK

(30 mL) ¥, ToKIRBREN T4, HuE, JEMOREIRYE, 1528 Al &)
29k (200 mg, fFD. HARGAMLEIZEMT 4,

LC-MS: m/z 6653 [M+H] .

BB 1 (R)-N-(1-((F ] 3 LR fe k) A 3 )-2-F 3t C-2-38)-V-(2,4- 4,
FEARTE)-7-(6-(ME I e~ 1- 45 FR S kg -3-55)-1,5- 28 me-2,4- i (291) [l 4%

T, BA 29k (60 mg, 0.25 mmol) V& T 1,4- % N (3 mL) K

(0.75mL)o SR PRI AINANBRIEE (69 mg, 0.50 mmol). &%) 29j (200 mg,
FLEL D ML SRR ) R — S — S P s 5 (21 mg, 0.025
mmol). SN ABHR=IK, £ 95C M 2 Iif. N E4fh, AAE=E.
RN (10 mL) #fE, HHZBRAE (3 x10mL) #EL, AHAEA I G B
Ak (10 mL) Pk, KRN T4, 38, JEMOBURMRYE . Brfs o gk
Lot A ZEr ik o s alifh. Grshil: SRy FEE/ = L= 15/1/0.01),
B2 E A EEL S 291 (62 mg, PIBURE 54.9%).

LC-MS: m/z699.4 [M +H] .

IR 120 (R)-2-((2-F JE-7-(6-(ME % - 1-J FE ey Rk g -3- 6 )-1,5- 25 g -4- B ) &
H)-2-F R C-1-B (29) [ 4%

T, B4 291 (62 mg, 0.088 mmol) VT ~& ks (1.5mL). N
FIIAN=RZE (0.5 mL). T IESN 12 /Mo SOSVRIR RS, TR 2
#A g Al (Y. XSelect CSH Prep C18 OBD 4, 5um, 19%150 mm;
WEIAE A: 7K (10 mmol/L TREZEHL), WaIH B: LJE; Vs 25 mL/min; #5/37:
7E 8 RN 25% - 44 % 2 KA : 254 nm), 153 L EAIRAL &4 29 (5.9 mg,
15.4 %),

'H NMR (300 MHz, F#%-d,) § 8.89 (dd, J=2.4, 0.8 Hz, 1H), 8.72 (d, J = 2.1 Hz,
1H), 8.20 (dd, J = 8.2, 2.4 Hz, 1H), 7.95 (d, J = 2.1 Hz, 1H), 7.66 (dd, J = 8.1, 0.8 Hz,
1H), 6.26 (s, 1H), 3.97 (s, 2H), 3.82 (d, J = 11.2 Hz, 1H), 3.65 (d, J = 11.2 Hz, 1H),
2.87 —2.67 (m, 4H), 1.99 — 1.80 (m, 4H), 1.76 — 1.59 (m, 2H), 1.47 (s, 3H), 1.41 — 1.33
(m, 4H), 0.93 (t, J = 6.8 Hz, 3H).

LC-MS: m/z4352[M+H]".

SEHEH 30: (R)-2-((2-255-5,6,7,8- VUG -1,5-Z5 M -4- ) 5 ik )-2- R &L ] - 1-% (30)
kIR
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H
N
|
N" T NH,
30
j</OH j</OH
\ HN Hyl PtO, y HN
—_—
N
Z | = MeOH/50°C | =
Y e~ puR:3 P
N” NH, N” NH,
20 30

B 1. (R)-2-((2-FAHE-5,6,7,8-VUE - 1,5-250E -4-FE )& F)-2- L T -1-B% (30)
[ i1 2%

T, ERSHT, HEiLEY 20 (25.0 mg, 0.101 mmol) HIHFEE (3 mL)
B, TN (100 mg) o RMBAZSAT (10 atm), T 50°C KMt
W o RMLSEEE G S U U8, JEMRR IR e o BITASREL o P ) 2% 28 i A 4l Ak (il
#%*FE: XSelect CSH Prep C18 OBD #1:, Sum, 19%150 mm; JRz0AH A: 7K(0.1 %H
7R), WA B: 20 ViE: 25 mL/mins F6/%: 8 BTN 5% - 20 %; Ml K.
254 nm), 1EFEAAFEELEY 30 (0.6 mg, 1.7 %),

'H NMR (400 MHz, B#-d,) § 6.01 (s, 1H), 3.69 (d, J = 11.2 Hz, 1H), 3.51 (d, J
=11.2 Hz, 1H), 3.20 — 3.08 (m, 2H), 2.63 (t, J = 6.5 Hz, 2H), 1.93 — 1.72 (m, 4H), 1.35
(s, 3H), 0.88 (t, J = 7.5 Hz, 3H).

LC-MS: m/z251.0[M+H]"

e

SEREB] 31 (R)-2-((2-RHE-7-(1-FRJE-1',23,6'- DY SL-[2,4'- R AL 0 ]- 5-3)-1,5- 2%
WE-4-JR )k )-2- B -1 (31) Ml &%
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Br

Q Br  Na,CO4/Pd(PPh N >

8 N 22C04/Pd(PPhs)s P
~0 | 1,4 FARH/H,0 |

N | Br

~

100 °C/5h N

\:Nj</OTBDMS

N
|
3a

BT \:Nj</OTBDMS
= + /N N Pd(dppf)C|2/K2C03
| | 1,4~ %73 /H,0
N SN0 20 i e 95 °C/2h
' H
>§’O 29k

TFA/DCM
40 °C/12h

WU SIR-1-HFE-1'2',36-PUA-2,4-BEmt e (31a) HIHI &

T2, K 1-FHRE-1,2.3,6-VUE e -4-F A EEES (300 mg, 1.35 mmol) ¥
T 1,4- 25 534 mLOAIZK (1 mL) o MR AR KN ATIR R EH( 214 mg, 2.02 mmol )+
2,5- JRNILE (350 mg, 1.48 mmol) ANPY (ZZREEHE) 48 (9 mg, 0.011 mmol). X
MRS BB =R, T 100C KM 5 P, RNFELRE, AHRZEE. KNRE
7K (20 mL) %k, HH M AEE (3 x20mL) FEH, A G IFE A
K (20 mL) Heigk. ToKIRERAN T8, U8, JEMIRIEIRAA . Frfs o gt
AL B s s st GRahi: SR 5/FEE= 10/1), 3305 0K FE AL
&%) 31a (60 mg, 17.7 %)

LC-MS: m/z253.0[M+H] .

HADRESS2iEH 20 KD % 10 258 12 HFH, BT LS 31a [REBHLS
Y295, HIARAEY) 31,

'H NMR (300 MHz, Hf%-d4) § 8.87 (dd, J =2.4, 0.8 Hz, 1H), 8.70 (d, J =2.0 Hz,
1H), 8.15 (dd, J = 8.4, 2.4 Hz, 1H), 7.93 (d, J = 2.1 Hz, 1H), 7.76 — 7.67 (m, 1H), 6.76
(d, J = 3.6 Hz, 1H), 6.25 (s, 1H), 3.82 (d, J = 11.2 Hz, 1H), 3.65 (d, J = 11.1 Hz, 1H),
3.26 (d, J = 3.4 Hz, 2H), 2.79 (s, 4H), 2.45 (s, 3H), 1.98 — 1.77 (m, 2H), 1.47 (s, 3H),
1.44 — 1.29 (m, 4H), 0.99 — 0.87 (m, 3H).

LC-MS: m/z4472[M+H] .

SEHE 32: (R)-2-((2-F E:-7-FF 0:-1,5- 28 e -4- 2 &) -2- R AL - 1-8F (32) 1Y
il 2%
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PNV __TFADCM
N NS ~ w2n
| Pd(PPhs)s/Cs,CO5 |
x ., .DMB dioxane/H,0 x N N
H

100 °C/i 1%
29i 32a

B (R)-N"-(1-(GRUT 3 — 3Rk b ) S 55 -2- F 3 0-2-38)- NV -(2,4-Jﬁfm
FEARHE)-7- B -1 5- 2R -2, 4- % (32a) 4

T, BAEY 29i (70 mg, 0.11 mmol) & T 1,4- ~F A (1.5mL) FlK
(03 mL)o MR PRIKINA =R ER=H% 4 (17.1 mg, 0.14 mmol). BRER4:
(73.9 mg, 0.23 mmol) P4 (=IREERE) 48 (13.0 mg, 0.01 mmol). SR &S
BH=IR, £ 100CRMIIR. RMTERRE, #AEARER. RBEHK (30 mL)
Wik, HHAROE (3 x20mL) 2EL, AHAHA I EHBWAEEK (30 mL) ¥
B, TOKIREREN TR, U8, JEVRIEEIRYE, HRIE AR A 32a (50 mg,
47.9%),

LC-MS: m/z 553.3 [M +H] .

IR 20 (R)-2-((2-FH5-7-F JL-1,5- 28 0g -4- ) 2008 )-2- FF L - 1-8 (32) (19
7%

T=IE, BiEY 32a (30 mg, 0.05 mmol) & T ~&HFKE (1.5 mL) H. x
BRI HIMAZREEE (0.5 mL), {EZERRFL2 /M. R 5EA G, RSO
4, FTARRARNE T &R Btk o B aifb (F:2Y: XSelect CSH Prep C18 OBD #1:,
Sum, 19*150mm; VBIAH A: 7K (10 mmol/L BxIREF%Z), Wzl B: LJE; ik
25 mL/min; F6%: 78 RN 20%-40 % Z1E; Kl K: 254 nm), {%?U[Elél
LAY 32 (4.4 mg, 28.1 %)

'H NMR (400 MHz, FF##-d,) 8 8.14 (d, J= 1.9 Hz, 1H), 7.41 (d, J = 1.9 Hz, 1H),
6.05 (s, 1H), 3.68 (d, J = 11.2 Hz, 1H), 3.51 (d, J = 11.2 Hz, 1H), 2.33 (s, 3H), 1.84 —
1.62 (m, 2H), 1.32 (s, 3H), 1.29 — 1.16 (m, 4H), 0.80 (t, J = 6.6 Hz, 3H).

LC-MS: m/z 289.1 [M +H] ",

SEHEH] 33: (R)-2-((2-EJE-7-1R-1,5-28 W8 -4- ) 3% )-2-F 2L C-1-FF (33) [l
%
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-z | AN
s
B N SNH,
33
\/j</OTBS \/j</
HN HN OH
N TFA/DCM
z | X /N | R
N Z\., .DMB 2 h P
Br NN Br” "N “NH,
29i 33

B 1 (R)-2-((2-FFH-7-1R-1,5- 280 4-F)Z 3)-2- F R - -1 (33) Mt &%

?_—%/m, BALAY 291 (30 mg, 0.05 mmol) VAT & HF % (3.0mL) H. M
WHIMAZROE (1.5 mL), /EEIRREL 2 /Do R SEAE, RIS RS,
IR IR SAAVE R (20 mL) Miks, LM AER (3 x 20 mL) #HL, A AL
HIFERWAEEAK (30mL) ¥k, KRBT, T8, JERmEkYgE, i
BE R AT &R ATEA o B2tk (FE8: XSelect CSH Prep C18 OBD #1:, Sum,
19%150mm; Vs A: 7K (10 mmol/L TRIRE4E), i s0HH B: £ ilid : 25 mL/min;
BREE: fE8 BN 35%-55 % L MG Rl 254 nm), 1338 GE{ELEY) 29

(7.2 mg, 54.0%)

'H NMR (400 MHz, F{#-d,) 8 8.37 (d, J=2.1Hz, 1H), 7.84 (d, J=2.1 Hz, 1H),
6.20 (s, 1H), 3.77 (d, J = 11.1 Hz, 1H), 3.60 (d, J= 11.1 Hz, 1H), 1.95 — 1.70 (m, 2H),
1.41 (s, 3H), 1.39 — 1.27 (m, 4H), 0.90 (t, J = 6.7 Hz, 3H).

LC-MS: m/z 354.1 [M+H] ",

SEHEH 34: (R)-2-((2-F3E-T7-(6-((4- FF FENRWE-1-28%) FF L)L e -3 -58)-1,5- 25 e -4-
BoyRE)-2- PR C-1-F (34D 14
\:Nj</OH

/N|\
N N NN
T 2

34
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NN B HN._J ~N NN B (Pin),B, - {
. N
oA~ staeoce. L\ N A~ Pd(dppf)Cl,/KOAC N/\ N Xy 70
/12h 1,4 N80 °C/12h K/N ¥
34a 34p
S
SN NSO \/jQ
N omoms L _n_L - sab N OTBDMS
N
m Pd(dppCl/K,COs Y A
x = .DMB 1,47~ /H,0 \N N ™ N/ N'DMB
Br N"N 95°C/2h ()\l P N
29 34c
H
\:Nj</o
TFA/DCM N A
40°C/12h |
~ N P
N NS N” "NH
/ﬁ | ,
N =

34

IR e 1-((5-IRMEWE-2-J%) B 5L )-4- FEEIRIE  (34a) R4

T, ¥ 5-I-2-0EnE FFEE (200 mg, 1.07 mmol) & T 1,2- & 2k (2mL)
. RSN N-FRFEIRIBRE (179uL, 1.61 mmol). T =LK M 0.5 /M. [eRi
W EINA= 2B S (342 mg, 1.61 mmol), T = 4kEE SN 12 /M.
RMSEA G, RNLRIRE AR, BT 3 o e DROREL i TR B A J2 i i v 4 4liAk

GRENAH: &R/ PEE /=M= 10/1/0.01), 232 4 1 EE LAY 34a(240 mg,
82.6 %)

LC-MS: m/z270.1 [M+H]".

IR 2. 1-FIE-4-((5-(4,4,5,5- DY B 31,3 2- AR R B e -2k ) bk g 2- ) PR )
NRIE (34b) K%

F=i, a4 34a (240 mg, 0.89 mmol) ET 1,4- 2 (4 mL) 1,
OSRGOS (338 mg, 0.24 mmol) - B ES (348 mg, 0.64 mmol)
FALL 1= AR L) k) & & R 4 A (73 mg, 0.089 mmol). %
MRARSER=IR, £ 80°CM 12 /M. M4, AHERE. KN
7K (30mL) %k, HAZMRAEE (3 x20mL) L, AN A H G A
K (30mL) PE¥k, ToKBRERAN T4, L8, JEMIBIRIKYE, 135 GRS A
) 34b (400 mg, M. HARGAERHT T —F.

LC-MS: m/z318.4[M+H] .

B3 (R)-N-(1-((F ] 3 R R eIt A 3 )-2-F 3 C-2-38)-V-(2,4- 4,
FEAEFE)-T7-(6-((4- FF FEWRBR-1-38) B ZE) L e -3-38)-1,5-280E 2. 4- % (34c) HIHI&

F=i, B &9 29i (70 mg, 0.11 mmol) & T 1,4- ~%AFF (2 mL) Ak (0.5
mL)o SRR PRI EE S (31 mg, 0.23 mmol). 4L 34b (200 mg, Hi)
R V-0 (2R ) ) S & R4 A9 (9 mg, 0.011 mmol).
WHERSBIR=IR, 76 95 CIM 2 /Pif. RN5ELTE, BHERR. RBEAK
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(30 mL) #E, HH ZBR 285 (3 x 20 mL) 258, HAHUHEE 35 A& K (30
mL) ek, TOKBREREN T8, ibul, JEBOEURIRYE . TS s CydpiRORE o A R e A
ERTEAEE A At GRshi: SR/ B = O = 10/1/0.01), 13355 €4 1 [H
EALEY) 34¢ (60 mg, 72.8 %)

LC-MS: m/z728.4[M+H] .

BIR 4: (R)-2-((2-ZFE-7-(6-((4-F HEWR IR -1-J) F AR IEIE -3 -8)-1,5- 25 g -4- )
FIL)-2-BIEC-1-F% (34) HHI%

T, AW 34c (60 mg, 0.082 mmol) ET & H 4 (1.5mL) H. &
MR IIAN=R IR (0.5 mL), 7E 40°CKM 12 /. RN5EA)E, SN REE
w4, Fr ] & 2 Al 4 B 44k (FE 2 XBridge Prep C18 OBD 4%, Sum,
19%150mm; VRzhHH A: 7K (0.05% ZK), VahH B: &JiF; Jiig: 25 mL/min;
BREE: 768 7PN 25%-48 %M tailld: 254/220 nm), 33038 0 [b
HeIRIL &4 34 (6.1 mg, 16.0 %).

'H NMR (400 MHz, F#%-d,) § 8.84 (d, J = 2.3 Hz, 1H), 8.66 (d, J = 2.1 Hz, 1H),
8.16 (dd, J=8.1, 2.4 Hz, 1H), 7.90 (d, J = 2.1 Hz, 1H), 7.66 (d, J = 8.1 Hz, 1H), 6.23 (s,
1H), 3.80 (d, J = 11.1 Hz, 1H), 3.74 (s, 2H), 3.63 (d, J = 11.2 Hz, 1H), 2.83 — 2.36 (m,
8H), 2.29 (s, 3H), 1.96 — 1.74 (m, 2H), 1.44 (s, 3H), 1.41 — 1.29 (m, 4H), 0.96 — 0.85 (m,
3H).

LC-MS: m/z4642[M+H] .

SEHEG] 35: (R)-2-((2- B HE-7-(2-(4-F FENRBR-1 -5 )M e -5 )- 1,5 - R g -4 ) B
H)-2-FH -1 (35) K&

5
I \/j</ \/j</OH
\/j</ (\N)\N/ N OTBDMS N
TBDM N
HNTR) © S/N Na N
L o

TFA/DCM |

N F
z AN A T N N” NH
| J. owe Pd(dppf)Clo/K,CO3 )Nl\ N 40°C/il T P 2
Br S NZ N 1,1 N/ HO (\N N/ (\N N
H 95°C/4 h N N
29i - 35a - 35

SISRHEM 34 1959 3 MULIR 4 AR BR T LS9 34b B 2-(4-FFENRIG
-1y S BRI EIG B AT Y 35,

'H NMR (300 MHz, H#%-d,) § 8.78 — 8.65 (m, 2H), 8.65 — 8.55 (m, 1H), 7.92 —
7.80 (m, 1H), 6.28 — 6.14 (m, 1H), 4.00 — 3.86 (m, 4H), 3.81 (d, /= 11.1 Hz, 1H), 3.64
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(d, J=11.2 Hz, 1H), 2.61 — 2.46 (m, 4H), 2.37 (s, 3H), 2.00 — 1.72 (m, 2H), 1.45 (s,
3H), 1.42 — 1.28 (m, 4H), 1.03 — 0.83 (m, 3H).
LC-MS: m/z451.3[M+H]

SEHEH 36: (R)-2-((2-AHE-T-(2-( - LIAIE W -5-)-1,5- 25 0E-4-JE ) i it )-2-
RILC-1-BF (36) HIHl%&

vj<,OTBDMS
o OTBDMS HN
HN (Fi) N
)\/j/ B,(Pin),/Pd(dppf)Cl, N7 O Pd( dppf Cly | T
T AcOK—EAF A KGO0 NN P DB
80 °CATTE N DMB 2 Ug 75 2 N N H

95 °C/4 h ~ A 2

TFA/DCM IN\ S
40 °CAETR P
N NN N,
l o~
ASNTON

IR 1. NN-—2.3-5-(4,4,5,5-DY FI 31 3 2- S 2Bl -2-J yms iz -2- iz (36a)
[ i1 2%

TR, B 5-1R-2-( L LFEFFE)BEIE (50 mg, 0.22 mmol ) BCH ER AR B s (83
mg, 0.33 mmol) FIFEIRET (64 mg, 0.65 mmol) AT 1,4- "% ¥ 2mL) ', &
JEIMN[, 1B oRER BEA) —k] —S Al S R R4 54 (33 mg, 0.04 mmol),
RN S B =K, 76 80°C RMGII « RN SEEE ST, fM7K (30 mL) ¥R RN,
ERPIMA LR EE (3 x20mL) #EL, AHMANAHHEM &K (30mL) ¥
B, TEOKIRBRAN T, ThuE, RIS IRAE . BTARRL iR A 2 M (v
AR sl : SR b/ = 12/1), 3 2028 A/ &L A4 36a(70 mg, 116.3 %)

LC-MS: m/z2782[M+H] .

HADREGSZHEE] 34 K08 3 MBI 4 M, B TBILSY) 34b B S
Y 36a, H1FLEH) 36,

'H NMR (400 MHz, B%-d,) 6 8.67 (s, 2H), 8.63 — 8.56 (m, 1H), 7.80 (s, 1H),
6.20 (s, 1H), 3.79 (d, J = 11.1 Hz, 1H), 3.70 (q, J = 7.0 Hz, 4H), 3.63 (d, J = 11.2 Hz,
1H), 1.96 — 1.73 (m, 2H), 1.44 (s, 3H), 1.40 — 1.29 (m, 4H), 1.22 (t, J = 7.0 Hz, 6H),
0.96 — 0.86 (m, 3H).

LC-MS: m/z4242[M+H] .
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SERE] 37 (R)-2-((2-2A2E-7-(2- NG MR g -5-J)-1,5- 25 WE -4- 8 ) 2 6 )-2- R A T
-1-F% (37) 4%

/N | AN
o
N SN NH,
P
Sh
o)
37
\;jCOTBDMS 9J§< \:Nj</0TBDMS
N + Nﬁ/&o Pd(dppf)Clo/K,CO4 N |\
-’ | - ST
| M 1,4 A0 A I owe
B N P - DMB (\)“ N 95 °C/2h )Nl\\ NN
H [¢] =
20i (NN
OJ 37a
vj</0H
HN
TFA/DCM N A
40 °C/12h |
N7 SN SN,
A 2
N7 N
0\) 37

5 SEity] 34 w058 3 M IR 4 M, B 7RG 34b B #i 0y 2-(4-TE e L)
e -S-BN R U EE R, SIS 37,

'H NMR (400 MHz, HF%-d,) & 8.84 (d, J = 1.3 Hz, 1H), 8.78 (s, 2H), 7.97 (s, 1H),
6.25 (s, 1H), 3.92 — 3.85 (m, 4H), 3.84 — 3.73 (m, 5H), 3.62 (d, J = 11.2 Hz, 1H), 1.93 —
1.81 (m, 2H), 1.47 (s, 3H), 1.44 — 1.29 (m, 4H), 0.97 — 0.88 (m, 3H).

LC-MS: m/z438.1 [M+H]".

SEE] 38: (R)-2-((2-Z 3-7-(6-(ME bk FF 3L ) L e -3- 3 )-1,5- 28 g -4- i ) & 2k )-2-

PR C-1-F (38) [1IHH 4%
\:Nj</OH
/N S

38
OTBDMS |
HN N =

w-0

AN TFA/DCM NS
PANZEN N | ows 40°C/iE TR PP
| PA(dpPOCIIKACOY= RS0 0™ N NZNT BB o NS N NH,
B N7 - DMB 95°C/4 h v A~ H v A
CH
29i 38a 38

552t 34 R BR 3 NP ER 4 A1, BR T RALEY) 34b By 6-[(4-T k)
R AL -3 - B R AU ER R, B4 LA 38,
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'H NMR (400 MHz, F#%-d,) § 8.83 (d, J = 2.3 Hz, 1H), 8.68 (d, J = 2.0 Hz, 1H),
8.15 (dd, J=8.2, 2.4 Hz, 1H), 7.93 (d, /= 2.1 Hz, 1H), 7.66 (d, J = 8.1 Hz, 1H), 6.24 (s,
1H), 3.82 (d, J = 11.2 Hz, 1H), 3.77 — 3.69 (m, 6H), 3.65 (d, J = 11.2 Hz, 1H), 2.62 —
2.48 (m, 4H), 1.97 — 1.74 (m, 2H), 1.46 (s, 3H), 1.42 — 1.30 (m, 4H), 0.92 (t, J = 6.8 Hz,
3H).

LC-MS: m/z451.1[M+H] .

SEREB] 39: (R)-2-((2-AIE-7-(6-(4- FF FEWR ER- 1 -5 )L g -3-3)-1,5- 28 0g -4- 38 &
H)-2- -8 (39) K&

/N\) 39

N N0 " Pd(dppfiClo/K,COs
“ X + |
| (\N Z 14 = ﬁ/\ﬂ K/H,0
B X\ - PMB N 95°C/4 h
H - (\N

OTBDMS

29i /N\) 3%

T e
HN ©

TFA/DCM |N\ S

40 °C/12h 2
N|\ PN S NH,

NS
/N\) 39

5 SEity] 34 (A2 5R 3 M ER 4 AHE, bR 14654 34b By 2-(4- IR
-1-F)EE -5 BRI EEBE,  Hl43 5 39.

'H NMR (400 MHz, FE%-d,) 5 8.63 (t, J =2.0 Hz, 1H), 8.49 (d, J= 2.6 Hz, 1H),
7.99 —7.89 (m, 1H), 7.84 — 7.78 (m, 1H), 6.97 (d, J = 9.0 Hz, 1H), 6.20 (s, 1H), 3.79 (d,
J=11.2Hz, 1H), 3.70 - 3.56 (m, SH), 2.58 (t, J = 5.1 Hz, 4H), 2.36 (s, 3H), 1.97 — 1.73
(m, 2H), 1.44 (s, 3H), 1.40 — 1.30 (m, 4H), 0.99 — 0.84 (m, 3H).

LC-MS: m/z4502[M+H] .

SEHEA] 402 (R)-2-((2-%F-7-(2-(ME & BE-1-F Y g - 5- 1K )-1,5- 2R WE -4-JE ) 2 J ) -2-
PR C-1-F (40) [ 4%

94
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Br & \/j</OTBDMS
Br
G\IH . NI/T EtOH )\ﬁ/ _By(Pin),/P(dppICly N
Cl)\N/ 80 °CHLTL C, T ACOKI LR

80 °C/id

vHNj</OTBDMS \:NjQOH

Pd(dppf)Clo/KsCO4 N TFA/DCM |
1,4 ZHNFRHL0 | 40°C/12 h
™ P
95 °C/4 h NS DMB = N™ “NH,
)I\ Z )\ —

N
Gl " 40c C’ 40

PR 1 5-IR-2-(MENE Fie-1-F5)E0E (40a) [ &

T =, B 5-R-2-80E (1.0 g, 5.17 mmol) F Y& LM% (0.74 g, 10.34 mmol)
BT HAKCEE (10mL) . MWIRT SOCHFER G, WEKSE, FpB¥inK (50
mL) #B, BHIMAZIRZER (3 x50mL) #EL, &IFHaHAEHmAE LK (50
mL) ek, JoKBRERAA T, Lk, IR AE, 19 0EELEY) 40a (1.09
g 92.4 %),

LC-MS: m/z228.0[M+H] .

HAP BRG] 34 103 2. 3P E 4 A, BRT7TEBAAY 3d4a B
i 40a, FIFLE) 40,

'HNMR (300 MHz, FE%-dy) 58.71 (s, 2H), 8.62 (d, J = 2.0 Hz, 1H), 7.83 (d, J =
2.1 Hz, 1H), 6.23 (s, 1H), 3.82 (d, /= 11.0 Hz, 1H), 3.70 — 3.60 (m, 5H), 2.11 —2.03 (m,
4H), 1.96 — 1.78 (m, 2H), 1.46 (s, 3H), 1.43 — 1.33 (m, 4H), 0.99 — 0.89 (m, 3H).

LC-MS: m/z422.1[M+H] .

SR 41: (2R)-2-((2-F FE-7-(2-(3- FF FEMLIE fe- 1 - g -5 -3 )- 1, 5- 25 g -4-3E)
FIL)-2-HIEC-1-F% (41) HHl%

N™ N
41
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80 °C/it

Br
HCl
NH + /j/ DIEA/EIOH )\/j/ _B2(Pin),/Pd(dppf)Cl, )\/j/
)\ @ T ACOKI—

OTBDMS

80 °C/i3 K

o

%

PA(dpPAC,K,CO; /N TFAIDCM N
T4 &, 3FH,0 40°CH2 h
P
95 °C/4 h NS N/ N-DMB N N NH,
Py H )'\

L
N N
41c

o,

PCT/CN2021/107569

s e
m

IR 5-UR-2-(3-FRERMENE S 1-J5) s nE (4120 W&

TEiE, ¥ 5-1-2-5M50E (477 mg, 2.47 mmol) A1 3-FFEMEIR 4 Eh s 2 (300
mg, 2.47 mmol) {ETI/KLEE (8 mL) Ho RMNEHIIAN NN-— AL Ll (637
mg, 4.93 mmol), T 80°CHH:E )G, WIEIKSE, ARMMAK (30mL) Wik, #H
AR OEE (3 x20mL) 28, SIFMANAHHBMAEIK GomL) ¥k, T
IKBRERAN T4, L uE, IR S, FE AL 59 41a (507 mg, 84.9 %)

LC-MS: m/z242.0[M+H] .

HADRESSZiEH 34 (28 2. 08 3 FUBR 4 MIF, BRTHASY 34a &

B 41a, FIHELEY) 41,

'HNMR (300 MHz, FE%-d,) 5 8.68 (s, 2H), 8.59 (d, J = 2.0 Hz, 1H), 7.80 (d, J =
2.1 Hz, 1H), 6.22 (s, 1H), 3.91 —3.71 (m, 3H), 3.69 — 3.48 (m, 2H), 3.12 (dd, J = 11.0,
8.0 Hz, 1H), 2.53 —2.33 (m, 1H), 2.28 — 2.10 (m, 1H), 2.01 — 1.76 (m, 2H), 1.75 — 1.59
(m, 1H), 1.46 (s, 3H), 1.43 — 1.31 (m, 4H), 1.17 (d, J = 6.7 Hz, 3H), 1.02 — 0.82 (m, 3H).

LC-MS: m/z436.1[M +H] .

SEHER] 42: (R)-6-23E-8-((1-FFFE-2-H 3 2-2-F8) & Fh)-1,5-Z8me-3-1%  (42)
il &

m

\/j</OTBDMS
HN OTBDMS HN OH

N _Hz05/NaOH _ __TFADCM
T ¥2 h 2
T THFH,0 r
Osg S\ - OMB 2 h PP
: N HO NZ NH,
29k 42a 42

1: (R)-8-((1-((GRUT 2 — B e e ) S k) -2- FR At 0 -2- 2y &/ 0 )-6-((2,4-—
Eﬁ’fg%iﬁ%)gﬁ) 1,5-280E-3-B (42a) [ %
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T=iE, B A 29k (65 mg, 0.098 mmol) ¥4 T PUEKIRE (0.5 mL) F7K (0.10
mL) W, SRR H I EE AL EH (3.1 mg, 0.078 mmol) Al 30% X4 7K (22.2 mg, 0.196
mmol), TEIEHFE 2 /NG, 7k (20 mL) #k, HIMA IR ZES (3 x 10 mL)
RFEL AIFRANUEREAEEK (20 mL) ¥Rl TKBRBRETEE, ik s
A AR, TR RR i 2% = (s o B A QR : SR e/ B = 12:1),
BRI AR AY) 422 (20 mg, 36.9 %)

LC-MS: m/z 5553 [M+H] .

HIR 2: (R)-6-ZFE-8-((1-F5 5L -2-F 5L L -2-F5) & H5)-1,5- 2508 -3- 1 (42) [
7%

F=i, BHAEY 42a (30 mg, 0.054 mmol) AT & H S (1.5mL) . X
BRI HIMAZREEE (0.5 mL), {EZERRFL2 /M. R 5EA G, RSO
45, BRARMEAH &M w2tk (B8 XBridge Prep C18 OBD £E, Sum,
19%150mm; Vs A: 7K (10 mmol/L TRIRE4E), i s0HH B: £ ilid : 25 mL/min;
BREE: 7E 8 PN 6%-32 % LNFE: R 254 nm), ARRHE OE AN EY) 42

(5 mg, 30.0%).

'H NMR (400 MHz, F{#¥-d,) §8.21 (d, J=2.2 Hz, 1H), 7.14 (s, 1H), 6.10 (s, 1H),
3.78 (d, J=11.2 Hz, 1H), 3.60 (d, J = 11.2 Hz, 1H), 1.94 — 1.76 (m, 2H), 1.45 (s, 3H),
1.41 — 1.24 (m, 4H), 0.92 (t, J = 6.8 Hz, 3H).

LC-MS: m/z291.1 [M+H]".

SERER] 43: (R)-2-((2-F Fe-7-F A -1, 5- 2 ng 4- Ry F)-2- AL T-1-1%  (43)
()il %

m

\:Nj</OTBDMS \/j</OTBDMS \:Nj</OH
N Mel/K,CO3 _ TFAIDCM _ N
AT S — AN
| OME PRI 7 T wzn « -
HO™ NP ~o N” NH,

H
42a 43

i BF (R)-M—(l-((ﬂT%gEﬁ%ﬁiﬁﬁ%)ﬂ%)-}@%E-Z-%)-NZ-(2,4-:Eﬁ/fk
RN HL)-7-FR A RE-1,5- 2808 -2,4- i (43a) I 4%

T=iE, BILEY 42a (55 mg, 0.099 mmol) & THE (2.0mL) H. SN
AR IR R (17.1 mg, 0.14 mmol). MLEF4E (73.9 mg, 0.23 mmol), 7E=EE
P . RNEA SR, RMBHK (20 mL) #kk, HHZREE (3 x 20 mL)
AEL, AHMGIEE Ak (30 mL) ¥EKk, TCAKBREAN T, E3E, JEW
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WEWAR, PR R AL Z T B Em otk GRishtd: S P be/HEE /
=M= 15/1/0.01), 1 AHRILAY) 43a (35 mg, 62.1%).

LC-MS: m/z569.3 [M+H] .

IR 2 (R)-2-((2-ZHE-7-F A E-1,5- 25 e -4- ) Z % )-2-FF L - 1-1 (43) 11
il 2%

T=IE, BILEY) 43a (35 mg, 0.06 mmol) & T ~HF K (2.0mL) H.
R HIMAZREEE (1.0 mL), {EZERRFL 2 /M. R 5E4A G, RS
U, FRARNDE ] &R IS FE B 44k (FE 2L XSelect CSH Prep C18 OBD 4%, Sum,
19%150mm; I A: 7K (0.05% ZK), #EIM B: 20 #iE: 25 mL/min;
BRREE: 1 8 78PN 30%-48 % LJ1E: Rrilldid: 254 nm), 320G EEILEY) 43
(5.8 mg, 30.3 %),

'H NMR (400 MHz, FF##-d,) 8 8.09 (d, J=2.3 Hz, 1H), 7.11 (d, J = 2.6 Hz, 1H),
6.08 (s, 1H), 3.90 (s, 3H), 3.77 (d, J = 11.1 Hz, 1H), 3.60 (d, J = 11.1 Hz, 1H), 1.94 —
1.69 (m, 2H), 1.41 (s, 3H), 1.38 — 1.25 (m, 4H), 0.94 — 0.85 (m, 3H).

LC-MS: m/z3052[M+H]

SRR 44: (R)-2-((2-FFE-7-FEMR-4- )& L) -2-F L CO-1-BF (44) 2%

OH
Tk
m
o
F N~ “NH,
44

o 0 o c o
- 0
/@\)L o CITOEt Aok /@fic%_( NaOEt Mo& POCI, /@\)\j‘\oa
“Teapcm EtOH o
N OEt 100°C/ 5 h
/2 h H O 80°C/i4h N © F N™Cl

44c 44d

\/j<,OTBDMS
OTBDMS OTBDMS
COOEt M» cooEt —NeOH _
DIEANMP
100 °C/4 h 100961 1

"EOHH,0
MB  80°C/2h
OTBDMS \/j</OTBDMS \/j</
COOH PhOPh TFADCM
160°C/1h rt4 h

W 1 2-B-LAFE-3-AARTABIGRL)-4-F oK F IR R (44b) ] &
F =g, B 2-EIH-4-F IR PR FES 44a (1.00 g, 5.91 mmol) M=% (1.79 g,
17.74 mmol) ¥ T & F % (10mL) H, T 0OCEERIMMA R B LHENES (0.98

98
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g, 6.50 mmol), SMNWRT FIRIHPE 2 /NI I SEHESG, K SN VRS I 4 Ja oK

(50 mL), FINA LR 2B (3 x 50 mL) 228, & FF 594 HIAH A A& £ 7K (50 mL)
Ve, ToKBREREN T, 1k, JEVRIRIRYE, B anrRsiiEt44 44b (1.5 ¢,
89.6 %),

LC-MS: m/z284.1 [M+H] .

IR 2. T-5-2,4- T EAR-1,2,3,4- DA ENK-3- R R 2B (44¢) T4

F=i, BAEY 44b (1.5g 530 mmol) FIZFEEEN (0.72 g, 10.59 mmol) ¥
F 2 20 mL) 1, BHINBET 80 CHHE 4 M. KNS, KB RIRSE
ZHIK =, WOERE, EOFHW IR (2 < 10 mL) #fde. FrfsaEi e
T e G A A A 4de (1.2 g,90.2 %),

LC-MS: m/z252.1 [M+H]".

B3 24-H-T-FEM-3-RR AR (44d) %

T 0C, MALEY) 44c (1.2 g 4.78 mol) HMA=ESARE (8 mL)o SN
£ 100°C A 1.5 7N o RN SEER G, B OBV 30 22 50, kU8, VRO i 4
W AMIINUKAE R, A RFINN R 285 (3 x 50 mL) #EL, & HrE YA
WA Eh7K (50 mL) BE¥k, JoKBREREN T4, 1HuE, JEMIRRIRYE, 1585t
LAY 44d (1.0 g, 72.7 %)

LC-MS: m/z288.0[M+H] .

IR 4 (R)-4-((1-((RUT B FP Btk e Bt ) S B )-2- FR L O -2- ) 2 B )-2- -7
IEIR-3- 52 PR LB (44e) [ #%

T, ERSAT, BaY 44d (320 mg, 1.11 mmol) FHLEW) 11e (327
mg, 1.33 mmol) ¥& T N-FFEMLEEER (5 mL) 1, IO NN- R LR (431 mg,
334 mmol). T 100°C, fEZURT, BRAMIHFE 4 /e, WEIZRZRS, A
K (50 mL), FEAERFINANZERAE (3 x30mL) AL, A FFR9H U A

K (50 mL) ¥, JoKIREREN TR, U8, DEMRRIRAE, 1558 ElRiE
LAY 44e (300 mg, 54.3 %)

LC-MS: m/z4972[M+H] .

IR S (R)-4-((1-((GRUT B - B fikbe Bk ) A R )-2- R L - 2- 0y 2 0k )-2-((2,4-—
F AR ) 7- B K-35 IR 2.l (440 [ 2%

F=i, BEY 4d4e (300 mg, 0.6 mmol) VAT 2,4- “HEIEFNIZ (3.0 mL)
i, IO\ NN- SR 2 (232 mg, 1.8 mmol). NVRAE 100°CHERE 1 /. &
RSEER R AR =, A SEAEIER (30 mL), FFRE RPN LR LB

(3 x 20 mL) Z£HL, & I AU AT 67K (30 mL) $aik, FTEKBRERN T8,
T, PEMIR YR, A3 EHPIRIRR L 54 44f (300 mg, 79.2 % ).
LC-MS: m/z628.4[M+H] .
BIR6: (R)-4-(1-((FUT = I B Rk be B ) Sl 2k )-2- FR L -2 ) 0k )-2-((2,4- =

99
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H AR ) ) 7- B k-3 R TR (44g) 17 %%

F=i, BEY 44f (300 mg, 0.48 mmol) VAT I/KZEE (3mL) 1, A
FEMKIBER (12,5 mol/L, 3 mL). RAHAE 80°CHEFE 2 /MM . R SERE ST, #%
OSBRI RS, BTSSR In7k (20 mL), 0 1 mol/L # EhEE 1H3Y pH £ 5.
R RPN LR CBE (3 x 20 mL) ZEHL, A IFRA VAWM EK (30 mL)
ek, ToKIRBRAN TR, 08, EMOEURRSE, SR G 44g (260 mg,
90.7 %)

LC-MS: m/z 600.32 [M +H]".

BT (R)-N-(1-((F ] e R et A 3 )-2-F 3 C-2-38)-V-(2,4- 4,
B 7-FME k-2, 4- % (44h) (%

T =R, BLE&Y) 44g (260 mg, 0.43 mmol) VAT KE (2mL) . T 160°C
LT NEF . N SERE, A RONIRA EN R I, BTSRRI RE R R 2
Preassii @ aife GRaitE: IR CER/ A THEE = 0-35%), 153138 EleiRisiiE L
&%) 44h (180 mg, 94.1 %)

LC-MS: m/z 5563 [M+H] .

IR 8 (R)-2-((2-RFE-7-FEMR-4-38) 2 FE)-2- F AL O-1-8F (44) [l 2%

LAY 44h (180 mg, 0.41 mmol) ¥ T “&H Lt (2mL) 1, 7EVKIB TIIA
=R (1.0mL), TRIERMN 4 /0. M5EA G, RNBRERYE, s
o ] 1) 46 0 £0 8 1 43 B 44k, (K%Y . XBridge Prep C18 OBD 4%, Sum, 19%150mm;
WENA A: 7K (0.05% ZJK), JshHH B: 25 #ik: 25 mL/min; BEJE: 7£ 12
DEHN 25% - 44 % 2l R K 254/220 nm), 183 AR E AR AL S 44

(3.9 mg, 3.3%)-

'H NMR (300 MHz, P #-d,) § 7.89 (dd, J = 9.1, 6.0 Hz, 1H), 7.12 (dd, J = 10.9,
2.6 Hz, 1H), 7.01 (ddd, J=9.1, 8.2, 2.7 Hz, 1H), 6.18 (s, 1H), 3.88 (d, J=11.1 Hz, 1H),
3.66 (d, J=11.1 Hz, 1H), 2.01 — 1.86 (m, 2H), 1.52 (s, 3H), 1.48 — 1.36 (m, 4H), 0.98 (t,
J =6.8 Hz, 3H).

LC-MS: m/z2922[M+H]".

SEHEM 45: (R)-2-((2-J-7-(ME g BE-1-38)-1,5- 25 g -4-F ) 5 ik )-2- FF oL - 1- 1%
(45) K2
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\/j</OTBS \/j</ H
\:Nj</oTBS CNH HN HN O

y TFA/DCM \
N 2 ti2h a
| ) pys  'BUONa/BINAP Pd GS, A ows A 2
B NN M£/100°C/4h O\l N" N G“ NN
CH :
29i 45a

45

BB, (R)-N-(1-((F T 3 R et A 3 )-2-F 3 C-2-38)-V-(2,4- 4,
FEARHL)-T-(ME & fie-1-25)-1,5- 5508 -2,4- ik (452) [yl &

T=iE, Bib&% 29 (40 mg, 0.07 mmol) ETHIE (1.5mL) . RBEH
MR VY Z % (5 mg, 0.08 mmol )+ AU T BE4H (18 mg, 0.19 mmol ) Al FFT#ER[2,2'-
AU IRIE)-1, - 2R ] (- -1, - OR-2-)(IT) (17 mg, 0.01 mmol). MK
MEAE =X, /£ 100°C KP4 /N R SEA )G, AHIRER . REBAK (10
mL) #ikE, HH AR CBE (3 x 10 mL) ZEHL, AU &I 5 FHATE K (10 mL)
Ve, ToAKIREREN T8, iLuf, JEMOEIRIRYE, FriSbs GO R AT JE A
kLA B At Qs SR G/REE= 12/, [FEIREERNE S EY) 45a (50
mg, 127.0 %),

LC-MS: m/z 6082 [M+H] .

I 2 (R)-2-((2-F F-7-(ME MG e 1- 55 )-1,5- 28 0E 4-Fk ) Ik )-2- FR 3k - 1- % (45)
1)l 2%

T, BILEY) 45a (50 mg, 0.08 mmol) V& T ~&EHF %t (2.0mL). MK
FIIAZR AR (1.0 mL), T=IEIMN 2 /M. MBIRIERYE, Fr s &l
B R B Ak, (K%Y Kinetex EVO Prep C18 OBD 4%, Sum, 21.2%¥150 mm;
WEIA A: K (0.1%FR), Wshtd B: £ IiE: 25 mL/min; B6Z: 7C 8 44T
M 20% - 40 % LI s F B : 254 nm), 15 23R 2 (4 AR 54 45(4.8 mg, 16.9 %)

'H NMR (300 MHz, B #%-d,) § 8.15 (d, J = 2.5 Hz, 1H), 6.65 (d, J = 2.5 Hz, 1H),
6.02 (s, 1H), 3.79 (d, J = 11.2 Hz, 1H), 3.61 (d, J = 11.2 Hz, 1H), 3.51 — 3.42 (m, 4H),
2.18 —2.07 (m, 4H), 1.92 — 1.81 (m, 2H), 1.46 (s, 3H), 1.42 — 1.33 (m, 4H), 0.94 (t, J =
6.7 Hz, 3H).

LC-MS: m/z3442[M +H] .

SRR 46: (R)-2-((2-Z AL-7-(4-FF LR - 1-5%)-1, 5-Z8 e -4- 8 Y& % )-2-F AL

S1-EE (46) [P
\;j</OH

N

’a
|
(\N NN NH,
AN 46
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" Ve o o
\:Nj</OTBS 7 L 0TES KO

~N N TFA/DCM N

N S _ AN AN
tBUONa/BINAP Pd G3 /ah
AN, 2N, -DMB 3/ ' AP -DMB P
Br N"N Fi%/100°C/4h N(\N NTON '\|I/\N N” NH,
29i e 46a - 46

5 seity] 45 WP 1 A ER 2 M, BR TSP VU SR & 8y N- P EIRIEE,
Hl151L &) 46,

'H NMR (400 MHz, FF ¥-d,) 5 8.48 (s, 1H), 8.25 (s, br, 1H, HCOOH), 7.22 — 7.12
(m, 1H), 6.09 (s, 1H), 3.77 (d, J = 11.2 Hz, 1H), 3.69 — 3.53 (m, 5H), 3.19 — 3.05 (m,
4H), 2.80 — 2.66 (m, 3H), 1.92 — 1.77 (m, 2H), 1.44 (s, 3H), 1.41 — 1.22 (m, 4H), 0.92 (t,
J=6.8 Hz, 3H).

LC-MS: m/z373.25[M+H]".

M) 472 (R)-2-((2-RHE-T-(A-(HLE-2- 3 R IR-1-0E)-1,5- 281 -4-HE) A )-2-
FEC-1-BE (47 1l %

N \/j</ \/j<,
OTBS OH
\:Nj</OTBS S N y HIN N A
=N Z = TFA/DCM z | =
N | N >, |

200 M CN( 47a CN( a7

5 sEiifs] 45 WA BR 1 MR R 2 A0, B TR A A PV St By 1-(teE-2-
R, HI1LEY) 47,

'H NMR (300 MHz, F 5-d,) § 8.39 — 8.34 (m, 1H), 8.14 (dd, J= 5.1, 1.9 Hz, 1H),
7.65—7.58 (m, 1H), 7.10 (d, J = 2.6 Hz, 1H), 6.91 (d, J = 8.5 Hz, 1H), 6.73 (dd, J = 7.1,
5.0 Hz, 1H), 6.07 (s, 1H), 3.79 (d, J = 11.2 Hz, 1H), 3.76 — 3.69 (m, 4H), 3.63 (d, J =
11.2 Hz, 1H), 3.51 — 3.43 (m, 4H), 1.91 — 1.75 (m, 2H), 1.44 (s, 3H), 1.40 — 1.33 (m,
4H), 0.97 — 0.89 (m, 3H).

LC-MS: m/z4362[M+H] .

_ e .
x “ .DMB rt/4h X

SEHEB] 48: (R)-2-((2-AIE-7-(2-(1-FF FEWR g -4- Ly g - 5-F)- 1, 5- 25 0g -4-FE) &
H)-2- -1 (48) HIHI&
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B- B~
/j/ (Pin);B; Nl/j/ OH  Hypdic Nl/j/ N
P P~ + -3 S
Pd(dppfCl/KOAG N MeOH/rt/4h N |
145 AH80°CH2h N N B X~ N -PVB
H

48a 48b

N
Pd(dppACIo/KoCOs N | \ TEA/DCM “ A
1,45 NFHL0 A .DMB  40°C/12h X Z
2 N NZ N 0°C, N N” “NH,
o

95°C/5h | H L2
N N
_N 48c N 48

B (2-(1-FHE-1,2,3,6- VU AL e -4- 8 mEng -5 ) IR (48a) [l 4%

TEiE, B aY 5-11-2-(1-FHE-1,2.3,6-PU S MEIE-4-FOBEIE (450 mg, 1.77
mmol) ¥ T 1,4- "F I (4.5mL) Fo MR RIS EEES (674 mg,
2.66 mmol). EEFRH (348 mg, 3.54 mmol) FI[1, 1= ZEFE M) 88k EALAR
TE RS A (144 mg, 0.17 mmol) . MR A B H =K, 75 80°C R 12 /]
. RN SES )G, WEIE=E. REMBAK GomL) #%, HHZERIE (3 <20
mL) AL, HHAHA I G WA K (30mL) #ek, JoKRERE T, I3k,
JEVRIRE ARG, 193 B O S AL LAY 48a (400 mg, HLAh). HR&EHL HE:
HTT—#.

LC-MS: m/z220.0 [M+H]".

W2 (2-(1-FREWRIE -4- 58 ) g -5- 5Bl R (48b) [l 4%

T, ERSMT, HibEY 48a (400 mg, 1.83 mmol) MIFEE (20 mL)
WA, A 10%48/8% (100 mg) . RMVRAEZ AT (2atm), T =N 4 /)
o SN SEEE A A S SR I B8, SEVROE R AR, 19 30 2 (o [ AR Fh Ak &4 48b (430
mg, FliD. HRGANERHTT 2.

LC-MS: m/z222.1 [M+H]

H AP SLiE g 34 (IR 3 FIP IR 4 M1, BRTHEMEY 34b B b &
Y 48b, 1351 48,

'H NMR (300 MHz, B #%-dy) & 9.09 (s, 2H), 8.67 (d, J = 2.1 Hz, 1H), 7.94 (d, J =
2.1 Hz, 1H), 6.26 (s, 1H), 3.82 (d, J = 11.1 Hz, 1H), 3.65 (d, J = 11.1 Hz, 1H), 3.12 —
2.89 (m, 3H), 2.36 (s, 3H), 2.32 — 2.18 (m, 2H), 2.17 — 1.99 (m, 4H), 1.97 — 1.73 (m,
2H), 1.46 (s, 3H), 1.43 — 1.30 (m, 4H), 0.99 — 0.86 (m, 3H).

LC-MS: m/z450.25[M+H]".
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SRR 49: (R)-2-((2-FFE-7-(2-(ME s IE- 127 R s ig -5-3%)-1,5- 28 e -4- 38 &
F)-2-HFCE-1-F2 (49) HH 4%
\:Nj</OH

N

|\
QT 7
|
N P
\)\N 49
Br Br
N S

oSO o e O¢“f e O T

d \H)\N A K\ N STAB/DCE “Pa(dpPCL/KOAG dppf)CIleOAc \)\

0 0 2 h 1,4 = NFF/95°CHE 7R
49a

\/jé \/j</OTBS vj</OH
HN HN
HN OTBS

=
o
NZ NH,

. Pd(dppf)Cl/K,CO; N TEADOM _ IN\ A
Y 14— AHIH0 - N N’DMB Twzn NZNH,
B SN M a0t C\\)\ C\\)\
20i
A IR BEIE-2-F I (492) Eﬁﬁ%ﬂ%

ﬂﬁzﬁgym, 4@ 5-yR-2 W IE H R F G ( 700 mg, 3.225 mmol )¥E T U &L kIR (8.0 mL)
i, T OCEERIN R T HAIE (4.8 mL, IM VUERRIERD, KRMIREEF
FEWE, FFTHEEMEIR. KNMNTEEE, K (20 mL) #WRRB, RPN
LR CHR (3 <20 mL) 2B, AIFRIANAEHZK (20 mL) AEAIE 7K (20 mL)
Ve, TCAKERERAN T, kg, DEVRREMKYE, TS GG 5 49a (70 mg,
11.6%).

LC-MS: m/z 187.1 [M+H]".

HARDRES RG] 34 WD 1 BPIR 4 #1H, B TILEY) S-IR-2-1tng g
B 49a, HRLEY) 49,

'H NMR (300 MHz, F ##-d,) 5 9.18 (s, 2H), 8.73 (d, J = 2.1 Hz, 1H), 8.00 (d, J =
2.1 Hz, 1H), 6.28 (s, 1H), 4.07 (s, 2H), 3.82 (d, J = 10.9 Hz, 1H), 3.65 (d, J = 10.6 Hz,
1H), 2.88 - 2.72 (m, 4H), 1.95 - 1.83 (m, 6H), 1.47 (s, 3H), 1.42 - 1.36 (m, 4H), 0.99 -
0.84 (m, 3H).

LC-MS: m/z4362[M+H] .

SEHEH] 50: (R)-2-((2-EFE-7-(1-FF 3£-1,2,3,6- VU ML g -4-5)- 1, 5- 25 0 -4- 2 ) &
H)-2- -1 (50) K&
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'OJ% \/j</OTBS
B«

HN |
N

TFA/DCM

22 DMB
| Pd(dppf)Clo/K,CO5 N r/12h
B XN EMB 14 RIHL0
H 95°C/5h -

29i

5 sEiifs) 34 WA RR 3 M IR 4 AHIA, B 1654 34b By 1-H1%:-1,2,3,6-
VUL e -4-B e U EEBE, AL S 50.

'H NMR (400 MHz, ' %-dy) & 8.66 (d, J = 1.8 Hz, 1H), 7.74 (d, J = 2.1 Hz, 1H),
6.47 — 6.40 (m, 1H), 6.21 (s, 1H), 3.79 (d, J = 11.2 Hz, 1H), 3.62 (d, J = 11.2 Hz, 1H),
3.29 — 3.23 (m, 2H), 2.83 (t, J = 5.7 Hz, 2H), 2.74 — 2.66 (m, 2H), 2.46 (s, 3H), 1.91 —
1.77 (m, 2H), 1.45 (s, 3H), 1.41 — 1.28 (m, 4H), 0.97 — 0.85 (m, 3H).

LC-MS: m/z370.1 [M+H]".

SEREW S1: (R)-(4-(6-F F-8-((1-F8 3 -2- F 3k T -2-F8 ) H)-1,5- 25 Mg -3- 3 0%
(MM BE-1-25) R ER (51D [t &%

\

/

C‘N

51

\/jé C‘ \(@/ OTBS
OTBS
N X N N

“ I TFAIDCM Z |

m Pd(dppfClo/K,CO > N/ T SN
pPPNCL/IKLO,
B Py DMB 14— FAHH,0 C\ C‘

291 M 95°C/5h 51a 51

5Lyt 34 (D8R 3 DK 4 mm, bR T HBAAY) 34b %ﬁ?ﬁu\j 4-( Lk & -1
B RN OB EE RS, HIAR A 51,

'H NMR (300 MHz, ' #-dy) § 8.71 (d, J = 1.9 Hz, 1H), 7.94 (d, J = 2.0 Hz, 1H),
7.85 (d, J = 8.2 Hz, 2H), 7.70 (d, J = 8.1 Hz, 2H), 6.25 (s, 1H), 3.82 (d, J = 11.1 Hz,
1H), 3.71 — 3.61 (m, 3H), 3.55 (t, J = 6.5 Hz, 2H), 2.12 — 1.75 (m, 6H), 1.47 (s, 3H),
1.43 —1.32 (m, 4H), 1.00 — 0.86 (m, 3H).

LC-MS: m/z4482[M+H] .

S 52: (R)-2-((2- R HE-T7-(2-(4- T HER VK- 1 - ) -5 2 R k-4 - ) U ) -2-
FIEC-1-BE (52) K+
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\;\‘j</OH

x
I

N7 N7 NH,
s

OEt o~ P _NaOEt _ M _POCl;
TEAIDCM N,<_< TEOH o 100 °G/2h
52c
Hcl vj<,

Ho ooctontizn H 80°C/4 h
52a

OTBDMS \H/j</0TBs \/j</OTBS OTBS
I  C DMB-NH,
COOEt ————* COOEt —NeOH COOH
DIEA NMP DIEA EtOH/H,0
100 °C/4 h 100 °C/4h MB  80°C/2h
52d 52e

C')J%
N
NP0 \/j</ \/j</
T8
\/j</ )'\/j HN oTBS HN OH
NN

OTBS X
PhOPh HN /N\) | - TFA/DCM
—_— - P
160°C/1h | = Pd(dppf)Clo/K,CO;4 N| = NTON 40°C/4h NI \ N” NH,
O .DMB 14 FNHH,0 P P
- N“ N
Br NTON 95°C/4h P (\N
529 N 52h 52

B 52g BT & 552t 44 0G4 aah B0 1 20 7T HF, BRT
AW 2- 2 E-4- RO TR R 4da B 4y 2- 2 B -4- IR F R B, fill131k 54 S2g.

A 52 & 5SLiEe] 34 (12058 3 AP IR 4 M, B 7B 59 34b &
oy 2-(4-FF BLWR R - 1- 2 ) M g - S - B SIS B s, A5 59 520

'H NMR (300 MHz, FF¥-dy) § 8.79 (s, 2H), 8.10 (d, J = 8.4 Hz, 1H), 7.76 — 7.60
(m, 2H), 6.20 (s, 1H), 4.15 — 3.98 (m, 4H), 3.87 (d, J = 11.3 Hz, 1H), 3.64 (d, /= 11.3
Hz, 1H), 3.00 — 2.81 (m, 4H), 2.62 (s, 3H), 2.00 — 1.82 (m, 2H), 1.51 (s, 3H), 1.47 —
1.23 (m, 4H), 1.05 — 0.83 (m, 3H).

LC-MS: m/z450.25[M+H]".

SEFEW] 530 (R)-2-((2-FIE-7-1R-3-F-1,5- 250 -4- ) JE)-2- R - 1-8 (53)

) il 2%
N A F
Br” N7 NH,
53
N N F
X
] MeCN/rt/id 2 a
s
Br N N, Br” N7 NH,
33 53
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B (R-2-((2-H:-7-1R-3-F-1,5- 580 -4- ) 2 ik )-2-F AL T-1-F (53) [
il 2%
F=i, Bad 33 (80 mg, 0.226 mmol) AT ZME (5.0mL) . T=i
TR B RGR A (80.23 mg, 0.226 mmol), N T LI % . KM
e, WURIRYE, Prigik myns ] & M Atk o2 2k (524 XBridge Shield RP18
OBD #¥, Sum, 19*150mm; JiahtH A: 7K 0.05% Z7K), WM B: 4JF; JiE:
25 mL/min; FBE: 76 8 RN 41%-58 % LI il K: 254 nm), 23K E MG
[k k54 53 (13.8 mg, 16.4%).
'H NMR (400 MHz, 1 %-d,) & 8.49 (d, J = 2.0 Hz, 1H), 7.97 (d, J = 2.1 Hz, 1H),
3.73 (d, J=11.2 Hz, 1H), 3.65 — 3.60 (m, 1H), 1.84 — 1.74 (m, 2H), 1.40 (d, J= 1.8 Hz,
3H), 1.37 — 1.30 (m, 4H), 0.94 — 0.86 (m, 3H).
LC-MS: m/z370.95[M+H] .

SE] 54: 2-((2-Z FE-3-FIEMR-4- 25 YR ) - 1-88 (54) HIHI%

e
@fi

+ NH, __POCl, DMB-NH, -F
HO OH 80°CHT T Pd(OAc),/XantPhos/Cs,CO5 N _DMB

F 1,4=F A W/70°CI2h H

54b
\/j\/ \/j\/OH
\F:j\/o"' TFA/DCM HN
F
BrettPhos Pd G/BrettPhos/tBUONa m t/2h ©\)\I
P
NZ NH,
54

1,4 % 75#/100°C/2h

L BF 2,4-:5—?&-3-%@% (54a) [l 4%

T=IE, BILEY 2-mA R (4.72 g 38.7 mmol) AT =5 &M (80.0 mL)
. FHEZE 80°C A 30 A8 fa, MIAZRMK (3.00g, 32.2 mmol) T 80°C e it
Wo RPISEA G, NIRRT, SREPRHVKK (100 mL) WK, FFHLRKR S
5 (3 x 150 mL) ZEHL, AU A HE A K (200 mL) ¥k, FTLAKIREREN
Tk, U8, JEBREIRAE, PRy R Z i ik B alidk. Grishal
FEE IR CBE=10/1), 133 (A fE {4 S4a (1.60 g, 23.0% ).

LC-MS: m/z2162[M+H] .

IR 2. 4-F-N-(2,4- AR IE)-3- B Mk-2-ik (54b) [ 2%

T =i, Kb 54 54a(1.20 g, 5.55 mmol VAT T-1AY 1,4- 5 75#£(20.0 mL)
AR RN 2,4- P2 R 1 (1.39 g, 8.31 mmol) EEBR4E (0.12 g, 0.534 mmol )«
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4,5-30 R IEE-9,9- — HFLA ZRFE.(0.32 g, 0.553mmol ) B (4.52 g, 13.9 mmol).
BABHR=IKIGT 70CRBL 2 /Mo RMSEAE, RABAK (100 mL) %K,
FFHCR OB (3 x 60 mL) ZHL, GGG Mg /K (100 mL) HEk,
TR TR, L, JEVRE A, P R A S A (il vk o s Al
b GRZIAE: Al 288 Z05=3/1), 13k Al {4 54b (800 mg, 41.5%).

LC-MS: m/z347.1 [M+H]".

IR 3 2-(2-((2,4- - H AL TR FL)-3-FEMR-4-3) Z ) C-1-8F (54c) 1Y
il 2%

T =8, B &4 54b(400 mg, 1.27 mmol)IET TR 1,4- 4753 (10.0 mL)
. RN 2-23E-1 ©FF (223 mg, 1.91 mmol). 2-(_FF CH:)-3,6- - %It
246 =LA FE-11-BEOK (68.2 mg, 0.127 mmol). FHEfifiER(2- 3K L M#)-3,6-
T2 46 = R -1 1O (2 2 -1, - TBOR - 2- ) EE(ID) (115 mg, 0.127
mmol ). T EE4H (366 mg, 3.81mmol). B EHR=IIGT 100°C M 2 /Mit. 2
RFE4sfE, RBBHIK (25 mL) K, JFHZMRAEE (3 x20mL) #EL, A AL
GIFEHMAE K (100 mL) #edk, KRB T5, I8, 8RS,
BT A5 5% 430 R RE IE M iy s alidk. sl Fih b/ 2.8 .86= 1/1), 153
KRR Y 54¢ (80 mg, 15.9%) .

LC-MS: m/z428.0 [M+H]

I 4 2-((2-FFE-3-FIEM-4-I0) ) C-1-F8 (54) (K%

T, a4 54c (80 mg, 0.187 mmol) ET & H 4 (1.0mL) H. X
R HIMAZREEE (1.0 mL), {EZERRFL 2 /M. R 5E4A G, RS
95, TR & s AT B 2lift (FEAY: XSelect CSH Prep C18 OBD £, Sum,
19*150mm; JiaNAH A: 7K (10 mmol/L BkPR A %K), i 8N AH B: ZJiF s ik : 25 mL/min;
BREE: 7E 10 738 N 15%-50 % L 0iE: Fdllie: 254 nm), 33810 A &A1Y 54

(31.3 mg, 60.3 %).

'H NMR (300 MHz, F ¥-d,) § 7.82 (d, J = 8.4 Hz, 1H), 7.34 (d, J = 3.6 Hz, 2H),
7.13-7.08 (m, 1H), 3.98-3.93 (m, 1H), 3.65-3.53 (m, 2H), 1.66-1.53 (m, 2H), 1.38-1.34
(m, 4H), 0.82 (t, J = 7.2 Hz, 3H).

LC-MS: m/z2782[M+H] .

SEEW] 550 (R)-2-((2-BFE-7-FR P JE-1,5- 250 -4-FE) B L) 2- R - 1-1 (55)

ol 2
\:Nj</OH
/N | X
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\/jé B(OH), \/jéoms
HN OTBS e N

N N _TFADCM
z AN s X
| Pd(dppf)Clo/K,CO5 | /12h
5 N P DB 1,4 EANFMH,0 X N/
H 95°C/2h

29i 55a

5szify] 34 (408 3 RUBEE 4 AHF, B THBAAAY) 34b %ﬁ?ﬁ%ﬁ%ﬁi%ﬁﬂﬂ@&,
Hl151L &9 55,

'H NMR (400 MHz, F %-d,) & 8.36 (d, J= 1.9 Hz, 1H), 7.34 (d, J = 2.0 Hz, 1H),
6.11 (s, 1H), 3.69 (d, J = 11.3 Hz, 1H), 3.51 (d, J= 11.2 Hz, 1H), 2.12 — 1.99 (m, 1H),
1.83 — 1.68 (m, 2H), 1.36 (s, 3H), 1.33 — 1.16 (m, 4H), 1.16 — 1.07 (m, 2H), 0.89 — 0.74
(m, 5H).

LC-MS: m/z315.0[M+H]".

)T

WRIGH 1. AR ALAY5 hTLRS AT hTLR7 F#Eh s T

AR AL AR hTLRS A1 hTLR7 #5244 45 & 3% T i A% 4b 2 Hr 458 11T A
Invivogen A &) 43K ) HEK-Bluen hTLR8 1 HEK-Bluen hTLR7 4 ffufk. %40 2
7f HEK293 4Hf L4454 hTLRS B hTLR7 KA1 53 34 20 [ el 14 Tk PR i

(SEAP) ke 2EH. Hrt SEAP HZE[AEAE IFN-B f/MNa 3+ T, IFN-B
B/NEBIFRH S A NF-3)F /1 AP-1 45546 4l m. H hTLRS8 B3 hTLR7 (¥l
BT80S NF-f12F0 AP-1 J3 3+ 1 724 SEAP, @Itk SEAP /KPPt
AVIVER, AN VRN — R, (R, N T R SR

lfﬂulfﬁ)lu:

HEK-Blue hTLRS 40} Al HEK-Blue hTLR7 20l (k35T Invivogen 24 7))

DMEM ¥ 5= 5:CRIE T Gibeo A1)

G4+ LB CRIET Gibeo A ])

HEK-Blue™ Detection, Normocino. Zeocin F5FGE E 2 (Blasticidine) (3R
5T Invivogen & #) )

RIS

1) WCHL AN 35 3R B4 e, T EEAm 25 54 2.2x10° ~/mL, F HEK-Blue™
Detection Fa 71 &AL, 179) 384 fLAR M 45 w L dfiE, FEFL 10000 4
41,

DA VINRAES : B ILAYIM 2 mM (B3 18 mM) &1 DMSO #iks 3 1%,
FikE 10 MERRE . ER 2 n L MR RIS 38 uL HEK-Blue™ Detection 46l
RFNEAT 20 f5 AR, 400N 0.5% DMSO fL, 1E AR M A X e L. 240
HIAn 1 pM GS-9688 (5% WO02016141092A1 & k2R ), VE i At BH P i
fL.
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3) BUS wL PRFRG S BI O ERD 45 L 400 384 fLRH, X
Z9W3EAT 10 f5H# B, DMSO IR EN 0.5%.

4) BEHMBAEYIN 384 FLIRIIA 37 °C. 5% CO, [MH:3=FH 7% 16 /)
i

5) 16 /MG, HUHE:FRIR, f#H1¢# VICTOR Nivo £ #ll SEAP 7E 620 nm [{]
TR

6) FIf GraphPad Prism 8 B AFAHiEE, 33185 ECse

SREUE-V FE DL B FH PR AT B o B B SR 1P 38 . BT S s 1 7 4y L

Y% = (WA AE - P FLISAE )/ B PEFL AR - B P FL B ) PE AL S AE

I AR 5 AR PE RN T R L AR H B E P 1C s

Y=HARAH+ (B EE- R ARAE) / (14107 (LogECs-X)* 7 /R EHK));

Hr, XA AIRERIEL Y NIEEE 2.

AR L&Y%t TLRS/TLR7 RIS W T £ 1.

#£ 1 ARAYR TLRS/TLR7 KIS ECs 1H

St 5] hTLR8 ECsj (uM) hTLR7 ECs (uM)
1 >10 >10
2 2.765 >10
3 >10 >10
4 >10 >10
5 1.453 >10
6 1.168 1.210
7 >10 >10
8 0.444 >30
9 3.955 >30
10 0.342 >30
11 0.010 2.088
12 0.836 >90
13 >10 >90
14 0.016 4387
15 0.061 0.770
16 >10 >90
17 >10 >90
18 >10 >90
19 >10 >90
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20 1.988 >90
21 >10 >10
22 >10 >90
23 0.785 >90
24 >10 >90
25 >10 >90
26 >10 >90
27 0.607 >90
28 1.071 >90
29 0.133 >10
30 >10 >90
31 0.136 >10
32 0.023 >10
33 0.034 >10
34 0.175 >10
35 0.044 >10
36 >10 >90
37 0.196 >10
38 0.218 >90
39 0.102 >10
40 0.177 >10
41 0.332 >10
42 5.878 >90
43 0.064 3.949
44 0.007 1.059
45 0.455 >10
46 1.019 >90
47 0.395 >10
48 0.208 >10
49 2.854 >90
50 1.181 >90
51 0.535 >10
52 0.137 >10
53 >10 >90
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54 5.017 2.432

55 0.525 >90
it ARG YIRS E PGS TLRS.

IR 2. KR ZAWACES) 17205

ARSLEY BAEVEOT SEHE ] 14 46 5 W7E K BRAR N 8K B0 B 45 240 5 I 25 1R3))
TIFAT N FIKES 2 2L S IAIR 0.5 /B RIETHEER, BN
2% L BE/A0% 58 £ 1% 300/58% 0.01 BE/RIERIR, 4% )54E 0.25h, 0.5 h, 0.583 h.
0.75h. 1h. 2h, 4h, 6h, 8 h 24 h REMK; EELZ: 2L EWIRCH] AL
0.5 2250/ PTG VAR, VI N 2% LB /40% 5K £ 1 300/58% 0.01 EE/R () £h 1R,
Y JG/E0.25h, 0.5hy 1hy 2hy 4h. 6h. 8hfl24 h REMHK,

SARAAWAE ML TP IR P R SO (- B RS (LC-MS/MS)  H#E4T I
o WAVIFINARRILRES I A) A R A TS BIF 5 R AT Analyst (Applied
Biosystems) #HATANER, ISR AF Analyst (Applied Biosystems) #AT
AbFE

X H] WinNonlinTM Version 8.3 (Pharsight, Mountain View, CA) Zjzl*~H 4
(R P AR AL TR M1 RS, A A ME HR IRk B 2580 B4

WAV 14 FIKREE 0.5 /MNRF45 25 1 mg/kg FIEE E DR 5 mg/kg FIE T
R BB 75 AR S T 3R 2 oo

2 S 14 4 AWK R KR AT B 2580 AR S

252575 X ZH
CL (mL/min/kg) 97.0
bR Vdss (L/kg) 6.05
(1 mg/kg, 30 min) tip(h) 1.04
AUC a5t (h*ng/mL) 169
Tuax C(h) 0.5
HEB Dk Cuax (ng/mL) 12.6
(5 mg/kg) AUC a5 (h*ng/mL) 48.6
F(%) 5.75

i ARG RAEARH 25 M O IREV R E .
ARSI BAEVEOY LR 14 A SR BRAR N B 45 20 5 AR AT N . e
B %) R E YIS 0.5 2w/ 2 ETHER, HEN 2% OBE/40%%K 4
fi¥ 300/58% 0.01 BE/RIIERhIR . 44245)5/5 025hy 0.5h. 1h, 2h. 4h F1 8 h RAEIM
W MERTRT R . A2 Ak A W AE I AN S e P (R B R SO T - A R
(LC-MS/MS) #ATIE « AW NARIIR B ] (O35 KA (A% AR 7% H
B A Analyst (Applied Biosystems) 4T A2, 4R G0 11K FH 344 Analyst (Applied
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Biosystems) BT 4b# . S H] WinNonlinTM Version 8.3 (Pharsight, Mountain View,
CA) ZiBr AR AR b5 AR b PR R AN SR I, AT St R IR 15T R 24
NFBH.
SEEfE) 14 A EVIFERE B 4525 5 mg/kg & T K BRA L A it 7 AH S Hon
K3 P
® 3 K 14 1 BRI B AL A A RS

25257720 28 i3 JHIVE i
ti (h) 217 25 1.78
Tanax () 05 0.5 05

W R Comax (ng/mL) 314 1796 339

(5 mg/kg) | AUCouq (h*ng/mL) 51.7 2451 454
Cmax (tissue/plasma) - 572 1.08
AUC. a5 (tissue/plasma) - 47 .4 0.879

510 ARRUMESPRT DAV S T A 2.

ARSLEY BAEVEOT SE ] 14 46 S W7E R BRAK N E B 25 24 Ja I i A= 40 R F AN i
MEEEAT N B4 A YIECHI K 0.5 Z /2 KB IER, BEN 2%
LT%/40% 5 £ 1% 300/58% 0.01 EE/RIIEEIR . 4525)54E 0.25 hy 0.5 hy 1 hy 2 h,
4 h F 8 h REESFT T KA R o 32 AW AE ML H (K9 v 0RO 238 -
FCPE (LC-MS/MS) #ATINE « A AN AR CREE I TH] . il R A AiE 1)
TR K B A% Analyst(Applied Biosystems )47 AbF , Z04E 0 &R v R A4 F Analyst

(Applied Biosystems) HATALHE. KA WinNonlinTM Version 8.3 (Pharsight,
Mountain View, CA) ZjZ2=BAF AR5 S AR AL FR M M B2, A0 S M B B
PR R e g

SEiEf 14 A EWIEREE 452 5 me/kg TR T WK SR A PR SR ik
WA AN L 4 Fios.

K 4 SLHE] 14 A6E YK BUEE B B AP oR] AN I B A RS 8

525771 S =5 7k
ti (h) 3.83 6.88
Tomax (h) 0.417 0.917
Cunax (ng/mL) 17.8 318

V= R AUCiys (h*ng/mL) 66.1 1174

(5 mg/kg) FERES L% EH 0.928
FFAEE R % CLH (mL/min/kg) 64.9
R F A B FH (%) 723
W MR E Fabs (%) 59.8

it AR EYRATE S R AR L
AL B ALV SEE W] 14 A6 S YIAENRE SRS K SRR N R IR V25 25 Jm 1 HEE

113



WO 2022/017408 PCT/CN2021/107569

TN TGRS 2. LA WECHIR 0.5 25/ ZF MTE IR, BN 2%
FBE/40% 58 £ T 300/58% 0.01 FE/R KRR . 4725 /5/E 0.25h, 0.5h, 0.583h, 0.75
h. 1h. 2h, 4h, 6h, 8h 24 h REEIMHK, 7F 0-4 h. 4-8 h Fl 8-24 h RAENAIT
PRIBFNZAE . Z A AR L3R . JBE . FRBURT 2 A (R % F = RO i - o
BRI (LC-MS/MS) BT « (AR AR AR B I TR] . o3 RARAD (3% (AR
53K A Analyst (Applied Biosystems) #HATALER, R 4t K A 34 Analyst
(Applied Biosystems) HATALHE. KA WinNonlinTM Version 8.3 (Pharsight,
Mountain View, CA) ZjZNFHAFIAE b7 E B ALIE MR T, AH 4P Bt T

PR R e g
B sLiEt] 14 FIKEE 0.5 /MN2E25 1 mg/kg & N K BRERIT 98 I AH
KB R 4 Iw.
K5 SEHE] 14 K BRI E AR LA S S 3
25257720 S
HE (%) 0.279
PRI (%) 0.289
bR FEF (%) 1.51
(1 mg/kg, 30 min) HARH (%) 2.08
CL (mL/min/kg) 96.7
CLenat (mL/min/kg) 0.285

Gk AR EY) FE B BT AR .
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BUFIEER 35

L —Fls (D s S MBI R s lg. TR RN ARk, ShE
Bedhk xrmERR. AEx e AR SR, SO

RS
AR
L
R4
#2110
N~ "NH,
(D
sk,
XHCIE F BN

WANAEESE ., IR, HEHEIBR AT,

L& H— M. -(CHyi-+ -C(O)(CHy)-BL-(CH2)C(0)-;

T APREBAMAIHIE BE KE. FUE. A, Bk, kL. BBt -ORY.
-SR*. -NR°R". Fipedk., ZuFpdk, FHIHMAPITIH, Hpnkdt, Hi. HtE. 7
Pds, RIS, AL, RFETIEH — D — A EBE AN QR A ATEUL;

RYEHS. H&. MHE. FOk. A, Bt Mk, Bk, k. &5
B R L FFHE L -ORY, -SR*. -NR*R"., -C(O)R*. -O(0)CR*. -C(O)OR*.-C(O)NR"R",
-NR'C(O)R". -S(0),R". -S(O).NR'R"FI-NR'S(0).R"; HH ik hekk . Mk, Kk,
ek, JRINEL, HAE. O PIE A KR JAE. A, 5 B
Feo AL, B ERAEL. EARIL. edb. AL, FRbidk. ZIRSL. SHLAIZR T
B — B A A HUAR

ROFIROS MO e 4 Bt Mgt BRdt. IRkedt. ZRfRk. 5.
FH. -NRR". -C(O)R*. -C(O)OR*. -C(O)NR'R". -S(0),R*FI-S(0),NR’R"; H:
Bk dse . Mtk B, PRk, ZuORdk, 5Ak. Tk bk A kR
fiFdi . L, AR, bedh, Jdk. Bk, BRBdE. ML, 5L, 53, -ORY,
-SR*. -NR’R". -C(O)R". -O(O)CR?. -C(O)OR*. -C(O)NR’R". -NR*C(O)R". -S(0),R*.
-S(0),NR*R*HI-NR*S(0),R"[]— 48L& A~ 3 FH HAR

i, ROAMRGHMERENEEFBER S BRI, k&8 aAR TN
Gb, AFEH#H P EHEAN. O SH—AEE N RET, kS a s ks —
7 sl = NE NI EE - N E = Ve S <8 S ) &8 - S B - S 518 S 7 8 S
PRI 53 FF5 3 -OR?. -SR*. -NR"R", -C(O)R*. -O(0)CR*. -C(O)OR®. -C(O)NR"R"
-NR*C(O)R". -S(O),R*. -S(0);,NR*R°HI-NR*S(0),R ) B &I I HUIE

o, RORIRTERRCS IR IR — iR S B, ik & m R G TN
Gb, AFEH#H P EHEAN. O SH—AEE N RET, kS a s ks —

DHIE A R AL JUk. FAUE. Kedh. Fakudk. Mk, PR bk, Ok
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FRHE, SR ZF5 -OR™ -SR*. -NR"R". -C(O)R*. -O(0)CR*. -C(O)OR*. -C(O)NR'R".
-NR*C(O)R". -S(O).R*. -S(0).NR*R°HI-NR*S(0),R"f)— B &I I HUAL

QUEH iz AL, FUE. ACHE. Bald, MidE. Bdt. PRkelt. MEE, 5
B, ZRF5HE L -OR -SR*. -(CH,),-NR*R". -NR*R". -C(O)R". -O(0)CR*. -C(O)OR*.
-C(O)NR"R". -NR*C(O)R". -S(0),R*. -S(0),NR*R"HI-NR*S(0),R", H: 1 flrik eIt |
M BRIE. BRGTIE . JRIROE. FAERRIR A EMTIEE — IR A KR .
BN B NI TR 8 < E N W Ve S 6B S 2 B T N 8 S S 78 T
F5 SN2 5 B — AN B AN A U

R AT R® & ok A, &, ik, k. #E. AR, k. .
K, FRGTIE . JRIRGE. FARIZRIEAE, P RTiRkisE. MR, bR PRbAE.
FRINHE, JFAE. O HMTE DR B R B AEAE. JUE. R SR,
AL, BRAE. EUREE. i, KRR, PRGTEE. IR, FERMAFEPH—A
B AN A U

BHRVFIR 5 A2 (0 U RS BRI, B S B IR S5 BR TN
ZHb, ATEBE DT HEAN. O SH—AMEE AN RETF, Frid & E ATk
—IPHE A KR AUk EAE. FUL. EACHER RL. SR, R, TRAE. Bk,
FRpE AL GTAEE. PRBEEE. JREREE. HIEAIR AR — A B A F R

mA0. 1. 2. 384,

nA1E2;

VvATEL;

th0. 1. 2. 3. 4. 556,

2. WRYEBAE R PR I a8 (D Fros & Ec AR kgt . BAZ Fpl)
WIH AR AN BRAR . b A R R i i ORS00, B 25 H
Jj::nl£7 /ﬁ\:qj:

Lik H-—EE-CO)-; ik,

3. REBCRER 18R (D o GBS E ik, AR
M TR AN AR AT AR dEXS R A BRI R0, B AT
ZiEE, HOUE (D st B SIAR e, AR A edR. 4t
TREAR . IR AR S R BB B B R 2 A A

RS RS
\N e

N NH,
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Hr, X. A, R. R R, R®. minBURIE R 1FTE Lo

4. WIEBFNER 1 & 3 AT ER (D Rl a9 e oy ik 50
. HARSER) . NTH R, AN AR XTI AR AEX R R A R B R A
N LA,

Horr,

RA NS ETIRER. KBS B 6 TR H.

5. RAEBFIER 1 2 4 e TinA IE S (D Pros R GBS 74
. BARSM . A REAR . SME BRI AAE. AR IO A A E LR SR
s BRI SR, Hovilsl (D Fros e S eIk i il TAR S
WIHBEAR . S et ik . ARxT B A BCOR SYE . BUL R ZGH]

Eh
T »

(I
Hr,
X N CHEFEN
Y 7 CJEFEN JFH
Z 4 CJEFEN 5+,
s 1B 2;

F—A R & H MO AL KR AR C-Co Bk -OR™, -SR*, -NR*R".
Cy-Co FAkidE . 4-6 TLIRINAEE, Co-Cro HHEM 5 2 10 Juder5AE, HPpmid C-Csfit
H. C-Co e Ht. 4-6 AL, Co-Cro A HE. 5 2 10 JuiR A ATk —DH—
ANEE A Q H A EUAR:

QUEH RIE. Frdk. bridh. Mdk. Pudk. IRGEdt. JRERIL. S5Ok, JOF k.
-(CH,),-NR'R", -NR‘R", -C(O)R*, HHprdkedt. sk, Mk, pit. Fpedt,
FRINHE, JFAE. O HMTE DR B R B AEAE. JUE. R SR,
WAL, BRAE. AAREE. iR, KSR, IRGTIE. ORISR, . RFEFAEMN—AE
2 B LA

R AT R® & ok A, &, ik, k. #E. AR, k. .
K, FRGTIE . JRIRGE. FARIZRIEAE, P RTiRkisE. MR, bR PRbAE.
FRINHE, JFAE. O HMTE DR B R B AEAE. JUE. R SR,
AL, BRAE. AUAREE. R, KSR, IRGUIE. ORISR, BRI A — AR
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Z A E B EUAR

BHRVFIR 5 A2 (0 U RS BRI, B S B IR S5 BR TN
2, AFEH B EHEAN, Oy SH—MEEMRIET, Ik & BRI FiL
—BBIR E KR AAE AR, FUE. RAREE R AR REE. MREE. Bk,
FRludh, Bk, PRGRRE. JERAR. JF ARG BN A AN AR F UL

vN1E2;

R*. R’. R, m WIBURIE SR 1 BT 5E Lo

6. MRAEBFIER 1 2 5 E—TirAIE (D Pros e GBS 72
. BARSM . A REAR . SME BRI AAE. AR IO A A E LR SR
s BRI A, HovEs (V) s S s IR iR . TAR A
WIHBEAR . S et ik . ARxT B A BCOR SYE . BUL R ZGH]

Eh
T »

~v"
R! /\X N R*
NN | Z
R N NH,
R3
(IV)
Horp,
X N C JFF
Y A CJRFBUN 5+

R'. R* R % IO 4 K& C-Ce Kt dk . -OR™, -SR*. -NR"R". C3-Cy
B 4-6 TOHRIFHE ., Co-Cro F5 LM 5 & 10 Ju e F5 4L, H R C1-Co fidE . C3-Cs
etk 4-6 TLHIFFE, Co-Cro P53, 5 & 10 o5 ATk B — B — A2 A4
Q A BT LA

RYEFE. KR, 3. FIE. Fdk. M. MIt. Fkedk. AR, FH3,
FF5H . -OR*. -SR*. -NRR". -C(O)R*. -O(O)CR*. -C(O)OR*. -C(O)NR'R".
-NR*C(O)R". -S(0),R*. -S(0),NR*R°FI-NR*S(0),R"; HrhriRfehe. #Hk, Kk,
ek, JRINEL, HAE. O PIE A KR JAE. A, 5 B
Feo AL, B ERAEL. EARIL. edb. AL, FRbidk. ZIRSL. SHLAIZR T
B — B A A HUAR

ROFIROS MO e 4 Bt Mgt BRdt. IRkedt. ZRfRk. 5.
5%, -NR*R". -C(O)R*. -C(O)OR*. -C(O)NR'R". -S(0).,R*HI-S(0),NR*R"; Hrf
Bk dse . Mtk B, PRk, ZuORdk, 5Ak. Tk bk A kR
fiFdi . L, AR, bedh, Jdk. Bk, BRBdE. ML, 5L, 53, -ORY,
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-SR*. -NR’R". -C(O)R". -O(O)CR?. -C(O)OR*. -C(O)NR’R". -NR*C(O)R". -S(0),R*.
-S(0),NR*R"FI-NR*S(0),R"H ] —A~Ek £ A 5 [F BLAX

i, ROAMRGHMERENEEFBER S BRI, k&8 aAR TN
Gb, AFEH#H P EHEAN. O SH—AEE N RET, kS a s ks —
7 sl = NE NI EE - N E = Ve S <8 S ) &8 - S B - S 518 S 7 8 S
FRHE, SR ZF5 -OR™ -SR*. -NR"R". -C(O)R*. -O(0)CR*. -C(O)OR*. -C(O)NR'R".
-NR*C(O)R". -S(O).R*. -S(0).NR*R°HI-NR*S(0),R"f)— B &I I HUAL

o, RORIRTERRCS IR IR — iR S B, ik & m R G TN
Gb, AFEH#H P EHEAN. O SH—AEE N RET, kS a s ks —
7 sl = NE NI EE - N E = Ve S <8 S ) &8 - S B - S 518 S 7 8 S
FRHE, SR ZF5 -OR™ -SR*. -NR"R". -C(O)R*. -O(0)CR*. -C(O)OR*. -C(O)NR'R".
-NR*C(O)R". -S(0);R". -S(0).NR*R°FI-NR*S(0),R"H}ff)— A EY £ AN J: [ HUAL

QUEH iz AL, FUE. ACHE. Bald, MidE. Bdt. PRkelt. MEE, 5
B, ZRF5HEE -OR -SR*. -(CH,),-NR*R". -NR*R". -C(O)R*. -O(0)CR*. -C(O)OR*.
-C(O)NR"R". -NR*C(O)R". -S(0),R*. -S(0),NR*R"HI-NR*S(0),R", H: 1 fIrik eIt |
M, HUE . BRGEEL. JRERGE. JFOE. O iMTik# PR A KR 2.
BN B NI TR 8 < E N W Ve S 6B S 2 B T N 8 S S 78 T
5 RN 2 05 B e B — AN B A B U

R AT R® & ok A, &, ik, k. #E. AR, k. .
K, FRGTIE . JRIRGE. FARIZRIEAE, P RTiRkisE. MR, bR PRbAE.
FRINHE, JFAE. O HMTE DR B R B AEAE. JUE. R SR,
AL, BRAE. EUREE. i, KRR, PRGTEE. IR, FERMAFEPH—A
B AN A U

BHERFR G AT ER T R BRI, I & B AR TN
ZHb, ATEBE DT HEAN. O SH—AMEE AN RETF, Frid & E ATk
—IPHE A KR AUk EAE. FUL. EACHER RL. SR, R, TRAE. Bk,
FRpE AL GTAEE. PRBEEE. JREREE. HIEAIR AR — A B A F R

n A 182,

voN 182,

7. RAEBCRESR 1 2 6 E— TR IEN (D Prs i &YW EH A 7 4
. BARSM . A REAR . SME BRI AAE. AR IO A A E LR SR
s BT A,

Hrpr

ROFIR® % F 7L 1 AURIC,-Crofedt,  ATRC)-C e AT e B — 20 ik 113k
FIP3R - ek, Mk MUk FRGEHE, ZRFRJE, 50k, J 5L, -ORY, -SR", -NR'R".
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-C(O)R?. -O(0)CR?. -C(O)OR", -C(O)NR’R", -NR*C(O)R". -S(0),R*. -S(0),NR'R"
FI-NR*S(0),R" 11— AN £ AN 3 FH HAR

R AT R® & ok A, &, ik, k. #E. AR, k. .
K, FRGTIE . JRIRGE. FARIZRIEAE, P RTiRkisE. MR, bR PRbAE.
FRINHE, JFAE. O HMTE DR B R B AEAE. JUE. R SR,
AL, BRAE. AUAREE. R, KSR, IRGUIE. ORISR, BRI A — AR
2 B LA

BHRVFIR 5 A2 (0 U RS BRI, B S B IR S5 BR TN
ZHb, ATEBE DT HEAN. O SH—AMEE AN RETF, Frid & E ATk
—IPHE A KR AUk EAE. FUL. EACHER RL. SR, R, TRAE. Bk,
FRpE AL GTAEE. PRBEEE. JREREE. HIEAIR AR — A B A F R

182,

8. MRIEBUFER 1R 7T THTIR B (D BRIk S s ik 7 m s
FAF SR NEBER . AN BER . IR A At i SRR VR A TR A
LA 2,

o,

RORIR® % [ 47 ik 19 A MC-Crobii e, FrRCi-Crobe B #E— 5 ik 1
-OR*, -SR*, -NR*R’. -NR*C(O)R"HI-NR*S(O),R[{]—A 8% %A 3k F AL ;

R EHE. Ci-Celiidi;

RPEHS. C-Cobidk. Cs-Colh etk MISE TR K.

9. MRAEBFER 16— T AIE K (D Fros A & VB AR A A
LT A NI R D 1 NN B D NN S 2 v NN D P o AR N R e 7 v
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