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ERRHAF, AF “HE” RECEIEBRAXEN—NEFELE, fi
“Crs %7, Bt “Cio &, AXPHEANKELATUCEME —Z £
AERRERR. KEEINERSGEZARETFE. 28 L RREE
THERTE. WTE, MTE, ERE, 3-Q-FHTE, 28FE 22FET

CETRE. ETE. 2-TE 2-FERESE., KUKW, “CeBEPHCLe
EREEH 1. 2.3, 4, 58 6 MERTHEHE, LHEIIIRPAHI 0 E

E[

REHE R E RECE LB XENRERE, RE “Cos HE”
B O“Cos AT, B “Cos HE” 3 “Cos BB, FHEH, “Cos " F
“Cos RE” BA8EH 2. 3. 4. 5. 6 MBEFUEHMRTH PR HEE
R

K “WREE” REWNRNEHER IR ENERT A,

RE “HRIE” BIEWAN “FRE” 1A ARENEEBA,

EARKHEE, “«—7 A7 G CEDSA fo = AREANT TES
®R. EHit, flio, G4 “—#” ¥ LA EXHWRVANASH T U EE
ARTEEEWAE “—HRSM” ¥ LT ELHNBTA .

ERRHAP, BRAEMHITPHANORE AR LT F T,

KiE “FE”, ERLAY, REFFUH, ERABRIABANCEHRE
FH R, AAERATEERE, FTRFEREN CouF E, TR Con ik
—H B CoroF &, ik CoroF £ —F Rt HFRE,

RERFEREEAED—AZEFHERR (B, 1E4MFEF, K
REANIBBAALRET) WERE LR (Gl eNH) FERALR, FRER
FHEN, Of/HS. AHHEPASHRRAREFIHEEFEANL, FHALRFTH
RHEEN. £FETUEREAEAARFRBRT L, FARIHEN. A
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R EMAAS-I0OTRTE, FRS-I0THRFEFH —FHREAS-6TLET
£, AFENIAQBEETRTELE, kol £, kb £ RELE ¥

.ol ek g Eoe . SR v E werE. B%
£ R E, HE Kk g Forhws. FHERE. FHRK
W RIERU R R KB E KR -wWE AL ER
Eeb i B E R R,

RIEBHRA L REMPHR TN ETEAFFHNFTRED. REHL
Wk R AT, 4B R R AR IR A" CHREE R R, IR
EEBAFERRT, XA, AT, XK. AEEAATHEEMUE
W £3RBARE QTR W, HIRBHEIAE, BRI £ R N CraBi 3K

, FTRC BN E# —FRENCB N E, FrRCHINETH —FSRAN
CroBt 2, FrRCBAEE R — S Mhik HCseb IR E,

RE L, RIEERPNEREFH LR LR RS, F AT
FHHE—ZLNMNRARERR, 2K “HEL” £HCERK. AXRFERN
FRAG. AR ENERFEZACEALATE. FTE, FLE KD
£ RTHEE, BBAFEE. KAR2INEKRE. FIRAEERE N Cu Fix

, R G E# SRk G E, ik GeHREFTH Sk
A Crehfidk, Atk CosFIREEH — B RE A Cso L,

RE “FHEL”, EREAP, REZFUHA, REEHHRFM 13 Mk g
N. O 5l S WAEFFHRMABARSBRRNELIRF LKL, FELOE PN
RN TR R L UR B NG, F/BRFEFRINEH R TR HPAR
AR FIUAEEBEN, FEELRFITUAEERBFTR L. ZEK
ETUREGIEMNERFARREF LURRBREZNEN. N ZEE, £37
EAEELEHCFEHAR, RAPETRNITRE L, TR ERERLNY 3-14 T#
PEE, Frid 3-14 TR Edk—Ffhie y 3-8 TAINER 5-10 TRIHE, ik
TAKREE B RAN 3-6 THEIRE, Tk 3-6 TAREZH— BN 5-

6 THRAE, AXPHEANFNFEELEETUFE LB —ZLMHAERRK.
RUELANTAGFETRT AR T HE. B E, Rk, ReE,
FREEE, SRR E, DEAREE, —ERFE, WAk E, WaEES
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. OWELWE mEmHE, THE FAADKE RAEGHRETR, HRA
ok R E A A G K,

BE, EAMERT, #HERBRAERL 2B EXIMEEE. H
W, RELREL, WRES—AN2BARE-MEXRERET K- Z- £-
BRI, KRR LN R

T, WRARFEE-AERERRH LA - -8, K E
XKy I TR 4 4.

AEBARA”ZEEE P —AHEANQR T 2 A0 A8 B 5 7T F # 3
REFMIR. BANRAECHEELARTEE (F. Cl. Br & D, Cis &,
Csi2 e # . -OR', -SR'. =0. =S. -C(O)R'. -C(S)R'. =NR', -C(O)OR'. -
C(S)OR', -NR'R?, -C(O)NR'R?>. CN. # & . -S(OpR'. -O-S(02)OR!. -O-
S(O)2R'. -OP(O)OR)OR?); £+ R'fo R2fr ikt B-H. Cisfid. Crel R
W, E-BsgEsld, RALRHEEEE-F, -Cl. -Br. -I. -OH. =&
FEE, ZEAE. WEE. FEEE. ETEAXE, RTEE. HTEE. -
SCHs. -SCoHs. W@ # . -C(OCH3). CN., ## . -CFs. -OCF;. £#. ZF &
AE. oLk BEREMIHGENEH.

K% L ETNEBRENGZ LTSN T EHRE R A & 8.
YRZHAREW HEMERE, TUNAEF LTELHLENH, GF LK
FANH, FERBEEENGE.

HTRIARUEMEENEHER, Ritk, ERA—R8E, flw, £
D 60%EE, hIRAENEERED T5%, HALGEHLENE D 98% (%
ZEEH),

BRK, Ao FPEABRREIRECENTENEXRRLT2FP
HENEN. REZER, AOBERAAATURBLAFTEAFERRKLAF
TRy Ak R BEALA PSR RELTRER, UKBHF LR
HEZTE&RBLEN.

REHAFRMEH TR AR LA PQ, FdtmEEd
B ARt RARMR . AR B RS TR VT RY B9 3E XT Bk R A R R LA R R R B
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M. ERERDSGE TR BRREE. AT RNUAR MR IAGF LTES
o o

ERR T UEMBEAANEX ZUAHE BN RSN . ARACHE
A TR A LR EREAS P Eema, d— P, ThR
MEKBREME LB ENBERNIEARE AL EEERLHA . fELELE
W& REEF, REHARTBEAAN R LR SNER R Z B RA LB
P, BEHEETURIERREERNES.

X TR EELLRGEE, RERANFH, AXHACEETT
RENERRHERFAAZ LT ELNE, ReNWESH.

LR IR REAF LI RLWEFEEFN MRS BER, KX
RS ETT RE AR R S & . TR IB R BB R 2k B R A 4 A IR
B, REZBERNELGS LFUEZW., REAe9”, EAXAY, ZHECE
BEHTENERBT RSN G, UREEN BN HETEN LR T RN
W EFHER R B, &8 ARRHNLEWE A EER NG A &4
LR AR & AR R B B M0 o R AR R —# . oAk, e — A
BRAUSLFEFA, FANSZRBEFEARAT. 74, —EHEHTU
A (RS F WagE BRI Rs fl e, 7 B RBE R &N
AR AR E A

ARERBOGMA M AEENEEELOX 1Rt el (HALF
LR W) MG L RLE BN AT s T e KR R
THEMERMBAT, RESWERAS LU TARATESSANFZNE
. FHRERPREFERE, ERARPNAMLASYWEEET IR, B
Wo. BEAAEmE (QFETEHY. NRER. BREE SHNAHEs
Mo AR B2 A AL 6 4 BT DU B e DA AC AT B B L 5 B AR A AR 2 o U
O 0 e A T 4 7 R

AXANGWE e TURRAEAHEF LA ERE, —FEALT, X
MG FEABEBTELA AR N RENRBER ARG H NI ER. —RIE
WT, RGWALME b S WH 5 5 RARRIK SO 4 0 8l o Bl R AR R F =
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CONREL VEZE

F—HIZTERAF B, FH,
AL

Y S L B A R R E

i, REHNGHE ) CENF LT BELHREFA T Fratsg=K
H R, UARAE. EERMEE. KW, BRI, REFWRA

s FrugswE. X1 ATKEYIEGE LT EI0E, SHE—MHEHZH
B BT E o A e ER

SRHLBEERIANAWE ST E.
AR R AN BT UE, Bl

, ERER, RREERREEEE.
M B EA
W1 A%t ei A3, AI13 5, ARENEERS AI3 &5 4
10 HHEH AUC K HE,
WHHRE

YEBAARBEE HE Y ZEHE, XXAMSAPTHELREHEL
BEER A, JEHBARE JAK WH 7, HERE W T,
1

R,
LZOOCQ Rl'Rl @L Ry
HyN OH
N/ N Nﬁ@g H,N COoOoL,
O e,
o

N
N Z
L2
o N
\/L_/(O (fCN Q‘w R NH,
R o to<
o] o—" N
:2_ " mamms Nm/)-Z%N §_§
N=N N BB ¥ HO  cooH
S N\ _
| y NN
N - .
Ho on H 5-AHKBE
(¢]
A3

@@ﬁ

S0 MAZHBFNEMN, LeWAL

A2 (HILSEH D = LUK H B A
CJRER) B E e AL,
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ARHAM WA REX T CONFZHEREHE. FHELARHL N
BB R R BIE LT 7 B P R, WUT AREEs & A 6 87 %

OH O OH O OCbzO 0OCbz0 0CbzO

[trmm+$%1 (iriomr%z(trmmm$ﬁ3[iTlom$W4[ifk

NO, NO, NO, “NH,

I1-1 I1-2 -3 ||4 -5 >
R Ry’

OzN W 2 H,N ;
fi@ fI» ﬁﬁ

COOBN R BnOOC@ R HOOCQ R1
CbzO (j/
BRT PRe %N ﬂ%s
Ay Y fﬁ»
O b O

N
II 10 11-11

Bkt T L% 5 BHRE T R
5 SI. LLTI-1 4 B, H ErysR EE R TR £ R AEY 11-2;

S2. e -2 Wy 2 8 Coz AP £ & 64 11-3;

S3. A4 113 PR £ 2 7 7 & i 578 21 44 T1-4;

S4. WA -4 F XS T FLE )53 A4 11-5;

S5. A -6 4G —ANEM, BIWBERE (w5 %3649 11-
10 7

S6. A4y 11-7 F e £ 2 7 B & e £ 73 5444 11-8;

S7. &4 11-5 Fofb &4 11-8 B3k 245 & % w64 11-9;

S8. A4 11-9 3K, [ A RERZENRP EF LAY 1-10;

S9. &M I-10 LERERF EF LW 111, FIEHE=MAEER
15 PR gkSE RORL

S10. e I-11 7 SEFZENGYE R ILED V.
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AR EAEREY: X -1 AT UNEENEE, RALEHNE
& B EFRR. XN -1 WRRFER 2 ERARFPERFERE -3, £
B, #h. BREN. SMLHELEAG P~ 113 #4558 -4,
-4 7 L T e b, HNO: (NaNO: n# 3 73), REE AT HWER TR
-5 B TI-6 2T ULEENE, AL ERHE 6B TERE. 116 7
St e e 17, MEFTUBRLSR., . ELEAL. AL %
FRHEFTABFE -8, b -5 5 11-8 It 2 = ok sloam A 8918 A
THREARKEEEN LSS 19, e U9 A% &FWERT (w EDCI,
DCC %) N AR HRER#Z LR EEMLEY 11-10, RABNEH 11-10 R
ERFEFECESH -1, AP U1 NARED T ERESEE SN E S A
AV TR A .

AR ST 77

AEELRABREEFRE. Ha, ARFFAUTZEARE - FERALHA
BB A R DT SEH AR TR AA R F B B RSt ie 7 R, DU AR GUE Y 2
AARGEHBRALH, EXATRARLZHNERFEH. KARHREKZHE
FRF, RERARANBEAFEIFTEF A ATABNEAZRF RIS &
%,

BREAFUH, AXFEFAN-—HoMEL LB ZESWHE, FETRES
H]EZE.

527 ) P A R o JROR L R 2 BT LA T b SR R AR A5 B R T AR GUR e AL T
R ERE.
SEHBI1: B AL AR

PR e

A

MEMﬂ}&Uﬂ+H%%W%NW@L%H@L%%%%M}&%%%D&M
dhee-2-3) ZEH)I-ERFH) XE) —AHE)2-BHEFIR
BEARSEH A AT AR
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NO
N Son—A ONa —2— OH
o) (j\CN
0— N
N
i
D N

HO—
”‘N' > N/ N
N N
X N
NN N" N
Boc
/

Yp

HNJ§N @ QVH” -

FBA:

¥ 2-mE AR (5.0 g WA 100 mL AL Z 103 mL 2% NaOH #, 4
G 10% PA/C(500 mg). AAFHET, BREEEZRTHHF 64 hit. K
NERE, LE, BT, GHSLEMAEERTHRMN (682,

# B B:

KA EETTEY (2.0g) BHEE 20mL ALK 60 mL Z 4 F 1t
B, OCTZEB MmN\ EFREEAH (9862g), TR TH# 2 /6t ¥REBA
ZAFRERR20mL), AHFAHA, TARBNTIEEE B4 LHE
KA (1.8g).

FRC:

%Mc%\% (R) -2- (1- (2- (1- (B HE)) skuk 3H[4,5-d]M "% F[2,3-b]HH " -
1 (6H) -#) WRw-4-%) ZfF (100g), 4—EHHAHEHEABTTmgl R =T H
(9.352 g)@ﬁﬂé‘a 100mL Z & F kP, RART P, OCTEEMAN KL K
TH (6.728g2). RENER)E, T, EENMGAELNEGY (B -1- 4-EFE
UReE-1-2E) 2- (1-327.3) sk H[4,5-d]H & F[2,3-b)0 2 -1 (6H) -BRERAT
Be (11.6g, 7% 88%). LC-MS: m/z425.0[M +H]J".

F B D:

WA (R -1- (4-F FERE-1-2) 2- (1-H 7.5 sk H[4,5-d] %
F[2,3-b -1 (6H) -REEARTH (1.13g), H & L AW Tl £ K HEL(1.8
g), “HTERZEAA.104 g)LL R 4-= B & F vl % (33 mg)E M7 50 mL 4,
i, RAKRT P, BRTHE 6. REERE, K, ®T, EEN
SAG LAY (R) -1- (4-FFERE-1-2) -2- (1(G-Q-Lag R H)FE£)
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EHE)YLHE) K H[4,5-d]H % FH[2,3-b]H -6 (1H) - T B (568 mg, 7~
£ 37%). LC-MS: m/z 586.4 [M + H]".
F I B:

¥ A 5-8 AR T 88568 mg) LK &4 (R) -1- (4-F F H K
-1-E) 2- (I(G-Q-LEFRE)HBLE)EE) L E) KW H[4,5-d]E F[2,3-5]
-6 (IH) -REA T EGSmg)AE T 10mL 2B+, RA%YPF, TEAE
THE 6/, REZER)E, BT, EENSAENAY (RE) -5-(2-(3-(1-
(1- (4-FF HERE-1-%) -1,6- AR H[4,5-d)H g F[2,3-b] M re-2- ) L &
)2 B E)EE) - REE)2-BEFXFHRNT B (695mg). LC-MS: m/z
677.4 [M + HT".
PR F:

¥ et (RE) -5-((2-3-(1-(1- (4-F F &R E-1-4) -1,6- Z Z %k H[4,5-
dlMh s F[2,3-b] R -2-F) LA E)2- B ) E ) G F H)2- B L FFRHNT
e (695 m@)/E T 20mL Z & F P, WA 3ImL ZA LK. RARF T, TEF
BT 3 ANE. REZER)G, BT, £ETSAMENEH(RE)-5-((2-(3-(1-(1-
(A-(REFE) URpe-1-2)-1,6- — S KW 3 [4,5-d] W& H[2,3-b] Hre-2-%) 74
£)3-ERAE) ZFE) ZAEE)2-EEFXFR (379 mg, 7% 59%). 'HNMR
(400 MHz, DMSO-ds) 6 12.01 (s, 1H), 8.59 (s, 1H), 8.32 (d, J = 2.5 Hz, 1H), 8.00 (dd,
J=18.9,2.5Hz, 1H), 7.59 - 7.56 (m, 1H), 7.52 (t, J = 3.0 Hz, 1H), 7.47 - 7.45 (m, 1H),
7.42 - 7.38 (m, 1H), 7.35 - 7.31 (m, 1H), 7.07 (d, J = 8.9 Hz, 1H), 6.73 (dd, J = 3.6,
1.9 Hz, 1H), 6.30 - 6.25 (m, 1H), 3.56 - 3.47 (m, 3H), 3.44 - 3.32 (m, 2H), 3.14 (d, J =
10.5 Hz, 1H), 3.01 (d, J= 10.4 Hz, 1H), 2.76 - 2.71 (m, 2H), 2.55 (d, J = 6.6 Hz, 2H),
2.13-2.00 (m, 1H), 1.97-1.81 (m, 2H), 1.60 (d, J = 6.7 Hz, 3H), 1.55 - 1.32 (m, 2H).
LC-MS: m/z 621.4 [M + H]".
EZwd 2. AW A2 AR

CN
OH o0— d
0 o~
HO N’ m
o

N
N
NTOH

(RE)-5-((4-((((1-(1-(4-F. F F R %2 - 1-2)-1,6- = E R I [4,5-d]"H %5 5 [2,3-b] L 72 -
2BV LEDRDEHFHFE) - RFEE)2-BERFR
B AR S 77 X T Fox
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o]
o~ WrN
N/ NBoc / NB >
& Y T
o] 8 o) o]
fe) (o]

CbzO NH, CbzO NO CbzO

LI A:

¥ (R -1- (4 (A FE) RrE-1-8) 2- (1-BTE) sk H[4,5-dH%
[2,3-b] W% -6(1H) )- A B T B (500 mg) BME20mL Z 4 F i+, wAdwE
(279 mg) MAK 4-sHEEFEREE (594 mg). ¥R EKE 20°C TH## 3 /A
B, REERE, AlafmeihAkdE, TARBRHTE. TR, €T, 2EN
BABNAY (R -1- 4-FFERE-1-5) -2- (- (4-HEREE #E)
A X)) 7E) skl I [4,5-d)HE 23-b]HE-6 (1H) -BEH T B (639 mg, 7~
£ 92%).
+ 7% B:

¥ttt s-8%-2- ((FEHKFE &F) RFBRATE (1.7 BHEE 40
mL Z&FEF, ZEFEMENEATERTE (1.709 g) W4 %k (20 mL) &
B, FRAGTHRSE 16 /0. REERE, ¥RAEAMFRHAEE, TAK
WL TR, g, BT, BEEABHMAIHT £ -T2 (FEKED)
8H) KFME (1.238g, ~F 70%).
$ % C:

¥ e S-8FE-2- (FEHE) 45 FFRMTH (1.238 g) UEX
AAEFE (950 mg) BWMHAE 10mL BH Y, TR THHE 1LAH, REEXRE,
WRNERET, EEMEMENEY (B) 2- (CFEEHE) 83) 5- ((4-
(BFHE) X5) —4RFE) XFTBRNTE (1.167 g, &% 72.8%). LC-MS:
m/z 463.1 [M + HJ".
HIED:

¥stn (B) -2- ((FEEHE) &5 -5- (4- (BFH) £H) ZF
A KEBKTE (500 mg), 4-— FHEMW (311 mg), =7 K (257
mg) UEWEY (R) -1- (4-FFHRm-1-F) -2- (1- ((4-HEXEE) &
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£) a4&) TE) sk H[45-dH % 2310 E-6 (1H) -RER AT B (784
mg) BME1I0mL Z&F KT, LAKRP T, E30 CTHHF 16/, RELE
KR, BREBRT, EEMSENELEY (RE) -2- (1- ((((4-(GB-(RT A%
REVA-BFE) ZFFEE) FH)EL) #E) H) -1-@-FEEFERw-1-
£ ke el [4,5-d s FE[2,3-6] -6 (1H) -BREER T B (414 mg, F &
64%). LC-MS: m/z779.4 [M + HJ".
F I B:

¥ &4 (RE) -2- (1- (((@E(G-(MTEEHK)4-FXE) &)
FTEVEE) RE) TH) -1-@-FFEFERE-1-F) Kbl [4,5-d)0E
[2,3-b]L -6 (1H) -REEA THE (410 mg) BME 10 mL Z£FEF, WA=
BB G3mbL). &35 CTH#E 16/, REZERE, T, £ENSAEML
B H1(R,E)-5-((4-((((1-(1-(4- 8 F Z R v -1-2)-1,6- = A 7% " FH[4,5-d] " & FH[2,3-b]
ME-2-F) LAV R BV ER)FR)EE) - AEE)2-AEFFR (318 mg, &
£ 97%). 'HNMR (400 MHz, DMSO-ds) 6 12.05 (s, 1H), 8.64 (s, 1H), 8.34 (d, J =
2.6 Hz, 1H), 8.09 (dd, J = 8.9, 2.6 Hz, 1H), 7.88 (d, J = 8.4 Hz, 2H), 7.62-7.56 (m,
2H), 7.53 (t, J = 3.1 Hz, 1H), 7.16 (d, J = 8.9 Hz, 1H), 6.76 (dd, J = 3.6, 1.9 Hz, 1H),
6.22 (g, J = 6.6 Hz, 1H), 5.31 (d, J = 2.2 Hz, 2H), 3.61 - 3.50 (m, 3H), 3.25-3.18 (m,
1H), 3.08-3.01 (m, 1H), 2.57 (dd, J = 6.3, 2.8 Hz, 2H), 2.14 - 2.03 (m, 1H), 1.98-1.90
(m, 1H), 1.88-1.80 (m, 1H), 1.74 (d, J = 6.6 Hz, 3H), 1.60-1.49 (m, 1H), 1.45-1.32
(m, 1H). LC-MS: m/z 623.1 [M + H]".
P 3 AW A3 B AR

%,

N
[e] N/|
o N
/\:N\N

NH

HO OH
o

(RE) -5- ((2- ((1- (1- (1- (4-FF EUR5E-1-5) -1,6- = A K [4,5-d]
B IH[2,3-b) M -2- 8D LAE) 2-FE-I-ANRTAR2-E) &5 EXE)-AE
£)2-BEFFR

BAR 2T A T R
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OtBu OtBu OtBu OtBu

o o o
AL B,
HO NO,  MOMO NO, MOMO NH2 MOMO
NH, NH,
©/OH D ©/OT|PS
/
OtBu TIPSO OtBu

J N
d . m

N \
Boc

HOW/\NQW N

N
N Br O N N (@] OMOM
| N | A\ 7< o)
N N P N

%/(o
o O”\Nd

1, N

N
H
HO OH

[¢]
HIRA:
Kbty S-REAHBRRTE (5.6 g) BAEE 50 mL NN-Z ¥ & ¥ B ¥
P, 0°C TEEMAELY (730 mg), REMNEFEFTE (4095 g) I

s 2, PRRRAZRTHE 2 /06, REZERE, A 50 mL &, AZKRZ

“*Ex (2x50 mL), &HAAA, & Aus, FaEA KRBT
W, T, EEMESAELEY 2-FEFRES-HERFRRTE (3.5

g, FFE528%).

$ I B:

10 ¥t oty 2-FAFRES-HEXFRMNTE (3.5 ¢) BA#HE 50 mL FEz
P, AN 10% /B (350 mg), AAIFETZRTIF 16 /Mt RNERE, ¥
REEEVE, T, Ha b0 2-FEFTRMES-EERTERNTE (2.753
g, FE 89.2%).

FH I C:
15 e 2-FaF R E-S-RERFRAMTE (900 mg) AME 30 mL Z 4
Figd, 0°C TZEMAMELTEFRFE (1.165g) W4 ¥k (30 mL) &
W, BRREEAE 0°C THE 1.5 DEf. RNERE, WK, ®T, £Efddk
Bhe2-FERFREAS-THEARFTRMTE (439mg, £ 33.6%).
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$ % D:

Wb - E%¥ K (20 FHEN ML NN-ZFEFBRK T, 0°CTF
ZigmAkd (1872 g) UER=ZRHELRT (4593 ¢), AAHIKRT, ¥RA
EEFE TR 16/, REERE, 0°C TAAK (30mL) , A ZBZHEE
B (3x50 mL), &HFAAE, twAf i AKEE, BRI L AR T,
HE, T, BEEMEEB e 2- (ZRAEEDE) §4) K& (387 g,
= 79.5%),

Kot 2-FAFRME-S-THEFFRAT B (439 mg) URLEY 2-
(ZRREEL 88 ¥ (566 mg) BT LB (10 mL) F, ¥R FEAE
Fin PR 1608, RNEXE, BT, REMSAGELEORTE (B 2
(FEEFRE)S ((2- (ZRWERE) E5) ¥%) —aF%) FFmm
(341 mg, 7 F 403%).

BB TF:

WAt (E) 2«(FAEFR )5 ((2- (ZBFEHERE) £44) ¥1)
ZRMEE) EFRATE (340 mg) U AL (301 mg) mARZHE (6
mL) ¥, FENKE 60 °C THH# | i, RNERE, I, T, EEN
BB NEY (E) -5- ((2-FFE) ZAKE 2(FEEFRE)-TFRMT
B (211 mg, 7% 89.1%).

S G:

e (R -1- (4 (R FE) WRE-1-5) -2- (1-BZH) sk H#[4,5-d]
WK I [2,3-b1P R -6(1H) ) REER T EE (1.0 @), 1,3-ZH 38 - TR (2.634
g) A(ZHEEE)Hw (78 mg) WA 2-BE-2-FEFE (1.18 g) MWAZ 50 mL
AT, AARFET, BREREZR THHAE 16 Miv. RNERE,
W, T, dRESMELEY (R 2- (1- (2-R2-FETHR) 4%£) 2
) -1- (4-FF EIRE-1-F) sk H[4,5-d)W0 7% H[2.3-b] 2 -6(1H) -FREEA T
Be (1.134g, % 83.9%).

et (E) -5- ((2-FFHE) “GAFEE) 2(FEEFRE)-XFRE
(200 mg), AT E (R) -2- (1- (2-F2-FEREE) £&F) 2#%) -
1- (-8 F L Rrg-1-F) sk 5F[4,5-d)H "% F[2,3-b] % -6(1H) - 3R B & T B
(959 mg) DARBREL4Y (231 mg) MAZE 10 mL NN-Z FZHE B+, RAH
BT, ¥REAE 80 °C TH#E 4 Mot. RNE&RE, LK, T, TAM%
BHAEY (RE) -2- (1- ((2-Q2«(B-(M T E&#F)4- (FAEFRE) X))
AEEVEEEN-FEFRHE) £8£) 28£) -1- 4-FF 2Rkew-1-2) skt
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[4,5-d]¥k & 1 [2,3-b] L wE -6(1H) -2 L T Be (446 mg, = 93.9%), LC-MS:
m/z 851.6 [M + H]".
FRI:

¥ et (RE) -2- (1- (Q2-Q2-(B-(RT &% H)4- (FELFERHL) FH)
CERBEER)VKEEN-FERW®R) 42£) ) -1- G-EFERE-1-5£) sk
F[4,5-d]P % H[2,3-b] Pl e -6( 1 H) -3RBR AL T BE (200 mg) A 7E 10 mL Z 4 W
B, MAZEZE (1.0mL), £ 60°C TH#H#E 16/ e, RNERE, ®T,
HEMAMME Y (RE) -5- ((2- ((1- (1- (1- (4-BFHEEK-1-%) -1,6-
ZEKE H[4,5-d] M FF[2,3-b] R -2- ) TEE) 2-FE-1-ARFK-2-5F)
5 X ZEAHFEE)2-AEXFR (55mg, & 36%).
'H NMR (400 MHz, DMSO-ds) 6 12.01 (s,1H), 8.61 (s, 1H), 8.32 (d, /= 2.5 Hz, 1H),
7.98 (dd, J = 8.9, 2.5 Hz, 1H), 7.57-7.50 (m, 2H), 7.41 - 7.37 (m, 1H), 7.21-7.06 (m,
3H), 6.75 (dd, J= 3.6, 1.9 Hz, 1H), 6.35 (q, J = 6.6 Hz, 1H), 3.81-3.54 (m, 2H), 3.20
-3.12 (m, 2H), 2.61 (d, J= 6.5 Hz, 2H), 2.17-2.06 (m, 1H), 1.98-1.89 (m, 2H), 1.69
(d, J=6.7 Hz, 3H), 1.61-1.52 (m, 8H). LC-MS: m/z 651.3 [M + H]"
SE A 4 14 AH1 Ad B AR

HQO

(@] (j\CN
HO (o] 3
. ey
O N
DR
“ N

N
(R, E) -5- ((2- ((1- (1- (4- (E F &) BRw-1-%F) -1,6- = kL H[4,5-d]4
H[2,3-b]AE-2-5) ZEE) BRE) £F) KE) ZAFEE) 2-BHEFFR
EARSEZE7 A T AToR

O:N o—§_¥ O/\ HaN HN«O_;Ngf B %y_@ O‘;Ngf

B, N=N_ HN
O N _<O N
A L 0Ly
e N NN P
Boc Boc
CbzO, HO
o (fCN o (JﬁCN
HO >:< o= N b HO : o= N
£ N=N_ HN—( _>\N’ — N=N_ HN— _}N’
o N o N
B B
P P
N N
NN NN

B A:

¥ttt (R) -1- (4- (REFHE) Rog-1-3) 2- (1- (2-@EFEAH)
BED EE) LHE) K IH[4,5-dW S F[2,3-b]HE-6 (1H) -3RERF T B (368
mg) ME R (337 mg) BHEAE SmLNN-ZFEFBRS, S5&FT, ¥
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REHEE 80CTHH 16 MNit, RNZEXRE, T, EENAAMELES (B
2- (- (Q-BEFFB ) £5) 7F) -1- 4-SFERE-1-8) sk H[4,5-
d]Ft s FE[2,3-b] e -6 (1H) -BRER#A T B (300 mg, =% 86%).
S B:

¥t (R -2- (1- ((2-BEFFBME) E£8) 7F8) -1- U-EFER
ME-1-E) wkek F[4,5-d]H A H[2.3-b] -6 (1H) -FREER T B (150 mg) LK
AR T 5-TeE-2- (FAHFL) €3) XFHE (144 mg) BEHEAE 10
mL BB P, 20C TH#H 16 MEF. REERE, ¥RMERT, £ENANE
e (RE) -2- (1- (( Q2-((@-(FEHRFE)EE)3- (BT EARE) FHE) A
BEEVER AEFHEB)EE) 738) -1- 4- (AFERE-1-2) %L 3[4,5-d]
g I [2,3-h)M R -6 (1HD) -REEAR T B (84 mg, % 348%). LC-MS: m/z
898.4 [M + HJ*.
I C:

¥thad (RE) -2- (1- (( Q-@-((FEZRDEE)3- (RTEaRE) ®
B AREEERE) AEFBRAERE) 28 -1- 4- (FFRERE-1-2) sk
F[4,5-d]H % #[2,3-b] -6 (1H) -BBHTH (75mg) BEELE 10mL 4 F
K, MAZAZE (05 mL)., 45 CT#H#E# 16/ ., REUGRE, ®T,
BRSNS (RE) -2- ((FAHKE)EH)-5-(Q-(((1-(1-@-8 F £ e-1-2) -
1,6- Z &5k I [4,5-d) W ¥ FF[2,3-b]H e 2-E) L EE)VER ) E D F L) A )
FEBE (61mg, =& 99%).
B D:

A4 (RE) -2- ((FARE)EH)-5-(2-(((1-(1-(4-F F £Rrz-1-%) -
1,6- — S5k 7 [4,5-d) W ¥ FF[2,3-b]H e 2-E) L EEVER ) E D F ) A )
FER (6lmg) BAEA6mL —AFKF, WAZZK 3.0mL), £35CT
B 72 MBE. REERE, BT, ®#l&ENEW (R, E) -5- ((2- ((1- (1-
(4- CEFH) Roe-1-3) -1,6-= AR [4,5-d| s F[2,3-b]H e -2-5) 75
£) BE EE) KE) AR E 2-BEFFE (18 mg, FE 36%). 'H
NMR (400 MHz, DMSO-ds) 6 12.06 (s, 1H), 9.76 (s, 1H), 8.65 (s, 1H), 8.36 (d, J =
2.5 Hz, 1H), 8.17 (dd, J = 8.9, 2.6 Hz, 1H), 8.07 (d, J= 8.3 Hz, 1H), 7.65 (dd, J = 8.1,
1.5 Hz, 1H), 7.55-7.47 (m, 2H), 7.21-7.17 (m, 1H), 7.08 (d, J = 9.0 Hz, 1H), 6.77 (dd,
J=3.6,1.9 Hz, 1H), 6.37 (q, J = 6.6 Hz, 1H), 3.62-3.50 (m, 2H), 3.28 — 3.21 (m, 2H),
2.50-2.45 (m, 1H), 2.12-1.91 (m, 2H), 1.79-1.73 (m, 3H), 1.62 - 1.43 (m, 2H). LC-
MS: m/z 608.3 [M + H]".
LB S LAY AS B AR
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(R) -1- (1- (4- (EFE) Rug-1-£) -1,6- = Kk FH[4,5-d]4 % 34 [2,3-b] "
ME-2-%) 7ER 7B
B AR 7 A T AR

o] CN o) CN

<O RE RO
O/N O‘N
e

SO’
NN NN NN

B A:

¥sth (R -1- (4- (A FE) Rig-1-%) -2- (1-R T H) ek H[4,5-d]
ot e 3 [2,3-b] PR -6(1H) VAR AR T B (50 mg), ZHRH (120 mg), =%
(238 mg) UK 4-ZFEEMw (1 mg) BFHEE SmL Z4FEP, BREK
EEm TH#H 05 Nif, RENERERERT, EEMSELENEGY (R) 2- (1-Z
BLE AT HE) -1- (4- (FFH) Reg-1-5) -wk vk FH[4,5-d)4 % 5 [2,3-b] 4 % -
6(1H) )-SR T B (55mg, =% 100%).
% B B:

¥t (R) -2- (1-ZBRE £ %) -1- (4- (A FHE) Wkre-1-%) sk
F[4,5-d]*H % 3[2,3-b]H " -6(1H) )- RERA T B (55 mg) yﬁ»ﬁ%6mL %Wﬁ
P, WMAZRALE (03 mL), BRNBAEZETHE | M. REEXRE, ¥
BN AR B AR R sk, T, SABGAAY (R -1- (1- (4- (A F
£ REE-1-ED) -1,6- Z ARk F[4,5-d] W F[2,3-b]H R -2- ) LB EE (32
mg, P~ 74.1%).
'H NMR (400 MHz, CDCl3) 6 9.80 (s, 1H), 8.81 (s, 1H), 7.42 (dd, J = 3.1, 2.0 Hz,
1H), 6.66 (d, J=2.5 Hz, 1H), 6.41 (q, J= 6.7 Hz, 1H), 3.82-3.59 (m, 2H), 3.32 —3.29
(m, 1H), 3.19-3.17 (m, 1H), 2.46 (d, J = 6.6 Hz, 2H), 2.15 - 1.67 (m, 11H). LC-MS:
m/z 367.2 [M + H]".
LB 6 1AW A6 B A B
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O,NO
\\\\/{o (j\CN
0= N

B
NN
(R)-1-(1-(4-(F 2 ¥ H)VR = -1-35)-1,6- 7 Sk L 31 [4,5-d] W o6 F[2,3-b] i -2- 55 )
L5 -(FEEEHE) KRB
BEARE M N AT HR:

/O\[(\/\/ Br__A /OWoNOZ B 7_‘/\/\/ON02 WONOZ
e} o

o " S
WN/ HHN/

B} A:

¥t &4 5- xﬁmﬁ’ﬁa (2.00g) BHAIOML ZE+F, GARE T o
BRER (2.61g) , 70 EHHE 2/0ET. WIEMUE, WEER, REERAEAN. ¥k
%%Wﬁﬂxﬁﬁf’ﬁﬁ (FHBILZBR BN 4: 1D, 23444 S-sHBRm £ X
BEFE (1.8g, % 96%) . 'HNMR (400 MHz, DMSO-ds) 6 4.52 (t, J = 6.3 Hz,
2H), 3.59 (s, 3H), 2.37 (t, J = 7.2 Hz, 2H), 1.73—1.54 (m, 4H).
$ % B:

A 5- R BEE RBERFR (1.90g) BT 20mL 2+, EkE, 4
AMEIF T#fm LIOH (10mL) , EZEilm TH#F 2/ 8. F INZRFFE pH=
3, ACBRZEBER=ZK, AN, ALKRBRHTIE, WK, BREERE
. FERAWERAEEEN (PELLEA K 4Lk 1), BRI A4 S-AHEREE £ %
B (1.7g, &% 96%) . 'HNMR (400 MHz, DMSO-ds) 6 12.05 (s, 1H), 4.52 (t, J
= 6.4 Hz, 2H), 2.35-2.10 (m, 2H), 1.74-1.63 (m, 2H), 1.62— 1.51 (m, 2H).

I C:

¥4 HS-rHER B K BR (64 mg) BEAEOML_EAF T, #AAKP T
mEATH (02 mL), HEFETFHEIIE, BERXZREAR, REXREREA,
T2 & WS-AH IR B 2 R B EA 4 (626 mg).,

# ED:

YAk A M 5-7H L B 2 R BE G, (500 mg) AMEIOmML-_&FiE P, EAAR

FTIWEAIHTE (R -1- (4- (AFH) kow-1-%) 2- (1-H£%) %=
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FH[4,5-d]"H % H[2,3-b] L -6(1H) )% B B (50 mg), DMAP(2 mg), TEA(36 mg),
EERTHEINE., REXRBEAN, 2REEEN (FELK_AFRAIIL
10), BEMAYHT E (R)-1-4-(F5 F )R -1-5)-2-(1-((5- L B 2 R BE &)
) FE )R I [4,5-d) W E[ 2,3-b] e -6(1H)- AR BB (70 mg, = E34%).
¥ E:

KA (R)-1-(4-(FE F 5 ve-1-2)-2-(1-((S-AHBR BE £ X BE ) 8 5) 2 5)
ek IF[4,5-d| [ 2,3-b] e -6(1H)-R B2 T BE (70 mg) WH#A 8 mL 4 F
i, EAARF TWZE28% (02 mL), EFE THE 3 . RNEX,
MANRBRENBER. A_AFRER, 6H4FNE, ALKREBHTE, I
VE, WRAEVEWR, HEREEBRAT (FELLZEA&FRN | 100, B3 HA4(R)-1-
(1-(4-(F2 F )R -1-3)-1,6- = Sk 5H[4,5-d) W% FF[2,3-b] L e -2-3) 2 3 5-
HELER X BLEE (17 mg, % 30%).
'"H NMR (400 MHz, DMSO-ds) 6 11.99 (s, 1H), 8.57 (d, J=11.0 Hz, 1H), 7.52 (t, J =
2.9 Hz, 1H), 6.75 (s, 1H), 6.30 (q, J= 6.6 Hz, 1H), 4.52 (t, J= 6.2 Hz, 2H), 3.58 (t, J
= 11.4 Hz, 2H), 3.18 (d, /= 9.6 Hz, 1H), 3.10 (d, /= 9.9 Hz, 1H), 2.62 (d, J = 6.3 Hz,
2H), 2.41 (dd, J=13.1, 7.1 Hz, 2H), 2.11 (s, 1H), 1.95 (d, J= 11.4 Hz, 2H), 1.74-1.56
(m, 8H). LCMS ESI(H)m/z: 4703 (M+1) .
LB T AW AT AR

(R)-1-(1-(A-( 2 F 2R -1-2)-1,6- = 4,08 o2 3 [4,5-d] 75 3 [2,3-b] L v 2 2)
7% W EH AR
Bk AN T B R

BB A:
o wEHER (AW 12, 1.093g) , 13-ZFR & BT (2.187
g) MR A-(ZHEEFE)N (43mg) wAZE 10mL Z & FlE+, RAKFE
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T, ¥EREEREZRTHE LS K, RABEMALES (B -1- (4-FFER%
S1-E) 2- (1-BZE) ok 3 [4,5-d) g 31[2,3-b1 R -6(1 H) )R B AU T BE (1.5
g) , FE T 16h. RELER)G, g, T, dESbMELEM (R)-1-4-
FFEERE-1-E)2- (1- (ZHREHEARTE) ok FH[4,5-d]W o FH[2,3-b]7H % -
6(1H)- B T B (12¢g, & 66.7%) . LC-MS:m/z510.1 [M+H]".

# B B:

A HI(R)-1-(4- 80 R PE-1-5)-2- (1- (ZFEBEB B skt
[4,5-d]"W 28 FF[2,3-b] e -6(LH)- FRBEAR T B (1.5g) wAZE 10mL — 4 ¥ i
P, MAZEAER Q5mL) , BFERNKEZRTHH 16/ Nf. REEZXE,
V5 R ek m i Sk, R ALE B R ARBR N TR, TUE, BT, #l&
BAA HI(R)-1-(1-(4-(FE F H)R 7% -1-%)-1,6- = F.5k % FF[4,5-d] 7 % 5 [2,3-b]
WE-2-Z)E ZHAHEARE (91lmg, FE 755%) .

'H NMR (400 MHz, CDCl3) § 14.17 (s, 1H), 8.65 (s, 1H), 7.62 (s, 1H), 6.81 (s, 1H),
6.38 (q,J = 6.6 Hz, 1H), 3.99 (s, 2H), 3.79 - 3.64 (m, 2H), 3.43 (d, J= 9.6 Hz, |H),
3.22(d,J=10.3 Hz, 1H), 2.93 (s, 6H), 2.62-2.43 (m, 2H), 2.27-1.96 (m, 3H), 1.86 -
1.72 (m, 5H). LC-MS: m/z 410.2 [M + H]".

S 8: A4 A8 A K

—<_/<O (j\CN

HoN o\FNIN

Nm
NN

(R)-1-(1-(4-(&.F £)UR v -1-%)-1,6- = Z vk H [4,5-d) M %6 F [2,3-b] R -2- %) T

£ D-81 8 B

AR T AT HR:

o—
B ) w\ ‘
HO — Ho - N \ - N4 N
NH, NHCbz m m
o
NT N N° N
Boc H

H2N. o]
_b, ‘,}/\N’
0
B A:
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¥ D-BiE® (a1, 508 WAEA 30mL) ¥, KEWAAEL
#1707 ) URAFHETE (801g) , AAFET, ¥RNREZTRE TH#
16 /0B, REEZRE, ¥RAEAZ4AFRE (30mLx2) , &IFHNME, LA
WERAN TR, TR, BT, BhEW Coz-D-FiEE (9.6g, P& 89.5%) . 'H
NMR (400 MHz, CDCl3) 6 7.42-7.26 (m, 6H), 5.37-5.22 (m, 1H), 5.20-5.02 (m, 2H),
4.47-4.25 (m, 1H), 2.33-2.07 (m, 1H), 1.12-0.79 (m, 6H).

1% B:

¥ A4 Coz-D-BiE® (444¢) , 13-ZHRCER T (3.645g) LR
4-(ZHEEH)HE (86mg) WAF 0mL A FKF, AATKET, HHE
BERICTIRE 1SN, KREWANEY (R -1- (4-FFHIRKE-1-2) -2-
(1-£ 7.5 kol FE[4,5-d] % IE[2,3-b] E-6(1H) R BER T (3.0g) , &
BT#H#E l6h, REZRGE, SR, ®T, IEANENEY 2-(R) -1-(Cbz-D-
WAL L BEH)-1- (4-FF EIRvE-1-2) -2k IE[4,5-d]HL 6 F£[2,3-b]H % -6(1H) )
BB TH (1.96g, PR 422%) . LC-MS: m/z658.3 [M +H]".

FIEC:

A 2-(R) -1-(Cbz-D-BA &AL .85 5 )-1- (4-F F L Rre-1-5) -k
F[4,5-d]W 8 F[2,3-b]HLvE-6(1H) ) AT AT B (1.96g) WAZE 20mL —4 F
Fob, mAZABR (40mL) , EREKEZRTREI N, REER
B, WERAMAHERENERE, $HIERTAKRERNTIE, TR, &T,
HAEFELEHR) -1- (1- G-FFERT-1-2£) -1,6-= A7k H[4,5-d]"H % 3+
[2,3-b]ML% -2 £) -Cbz-D-# £ 28 (136g, % 81.8%) . LC-MS: m/z
558.3 [M + HJ".

FIED:

¥ MR -1- (1- (4-FFHEURAE-1-5) -1,6-— F K% H[4,5-d]H & H#
[2,3-b]" 7% -2 ) -Cbz-L-81 &8 28 (1.36g) F4/# (200 mg, 10%) 7 %
20mL FEg P, EATET, L NRHEIDE. REZRE, TIE, #®
T, THEEAMELESIR)-1-(1-(4-F F £k re-1-3)-1,6- — Sk L [4,5-d)
FH[2,3-b] e -2- )2 & D-BAE BB (989 mg, & 95.7%) .

'H NMR (400 MHz, CDCl3) § 10.20 —9.47 (m, 1H), 8.82 (d,J=31.1 Hz, 1H), 7.42 (t,
J=3.3Hz, IH), 6.65 - 6.64 (m, 1H), 6.51-6.39 (m, 1H), 3.80 - 3.66 (m, 2H), 3.43—
3.32 (m, 2H), 3.21 -3.15 (m, 1H), 2.46 (d, J = 6.3 Hz, 2H), 2.17-2.04 (m, 4H), 1.85—
1.70 (m, 4H), 1.26 - 1.22 (m, 1H), 1.03 - 0.85 (m, 6H).LC-MS: m/z 424.2 [M + H]".
EHG9: AP A9 AR
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H
(R)-1-(1-(4- 5 VR v -1-%5)-1,6- = 2 ok 2L F[4,5-d] " 26 FF[2,3-b] i e -2- ) 7 %
L-4 & 82 B
B AR 7 A T AR

BIEA:

¥ L4581 (3.0g) WmAEAK Q0mL) F, KEmANLE L (1.024
g URAFRTE (481 , AAHET, ¥R KEZIR T 16 DN,
RENERE, ¥REBEAZEFK (30mLx2) , &HHIAE, TARBHT
10 B, W, BT, ShE6M Coz-L- A B (5232g, R 81.3%) . 'HNMR
(400 MHz, CDCl3) ¢ 7.40-7.27 (m, 6H), 5.11 (s, 2H), 4.44-4.31 (m, 1H), 2.31-2.13 (m,
1H), 1.06 - 0.83 (m, 6H).
# B B:
¥ AL A4 Coz-L- 88 (3208g) , 13-ZHRCEB T (2.634g) UL
15 RA-(ZHFEEE)yN® (78mg) WMAE 0mL ZE&FKF, RAKET, #R
RORAERTTTHEE LS N, KEWMANAEY (R -1- (4- (RF£) R%R-1-
) 22 (1-BTHE) s FH[4,5-d]H e F[2,3-b] P -6(1H) ) FRERH T B8 (2.71
g, FETHHE 6he RELER)G, Lk, T, dhEtstsd 2-(R -
1-(Cbz-L-#8 £ B 7. B 25 )-1- (4- (R FE) WRow-1-2) -2k H[4,5-d]Hh & H[2,3-
20 DbMvE-6(1H) ) RBER AT B (2.1 g, 7% 50%) . LC-MS:m/z658.3 [M +H]".
SR, C:

BAL AW 2-(R) -1-(Cbz-L- 2R £ B B £)-1- (4- (RFH) Rwe-1-%) -
2k 2 GE[4,5-d] 26 FE[2.3-b] P -6(1H) ) REEH T B (2.1g) WAZE 10mL Z 4
Fled, WAZEAEBK (40mL) , BFREKEZRTHHEI N, REER
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B, BABAEMEREN RS, WEIERAL KRS TE, T8, T,
HAERMEHR) -1- (1- (4- (FFE) Rroe-1-8) -1,6-Z A kL H[4,5-d|H %
FF[2,3-b] -2 £ ) -Cbz-L-4R 4B 7.8 (1.622¢g, FH£91.1%) . LC-MS: m/z
5583 [M +HJ".

$ % D:

KA SR) -1- (1- (4-F F ERE-1-2) -1,6- = .ok 3 [4,5-d] & 3
[2,3-b]H -2 &) -Cbz-L- B &AL 7.8 (1.62g) A 48/8% (200 mg, 10%) A Z|
20 mL HEE®, SAXET, BRANAEHHE 3 Mt. REEXR)E, TIE, &
T, THESUELEWER)-1-(1-4- 8 F FERE-1-5)-1,6- = K H[4,5-d) %
F[2,3-b]rE-2-8) 7 & L-ZE B BE (960 mg, =% 78.0%).

'H NMR (400 MHz, CDCl3) 6 10.55 (s, 1H), 8.82 (d, J = 15.0 Hz, 1H), 7.44 (d, J =
3.5 Hz, 1H), 6.65 (dd, J= 3.5, 1.7 Hz, 1H), 6.50 - 6.42 (m, 1H), 3.81 - 3.57 (m, 2H),
3.43 — 3.32 (m, 2H), 3.19-3.16 (m, 1H), 2.47 - 2.44 (m, 2H), 2.17 - 2.01 (m, 4H),
1.82-1.72 (m, 8H), 1.02 - 0.85 (m, 6H). LC-MS: m/z 424.2 [M + H]".

FaH 10: A4 AL0 B AR

—Q
O}—\\_{o CN
"o (Df
R

N
(R)-(1-(1-(4-(F T HVI 5 -1-2)-1,6- = ok 3 [4,5-d o5 FF [2,3-b] 7% -2- ) 2
fE)FE TLRETH

R H T RIS

N \s N O}—\\_/<o CN 7%\\_40
‘\ [} CN

HOXN(f _ A d o N,d o O @ gf
Tﬁﬁ fﬁ? o SN
FEA:

¥ et (R -1- (4B FERE-1-5) -2- (1-B2F) vk FH[4,5-d]H%
FH[2,3-b] . e-6(1H) ) LB AR T B (300 mg) FoE A M4 (85mg) Jw A\ Z| NN-
ZHWEEER (10mL) ¥, KGN AEAFEFRE (205mg) , REAKE
N, WREREZR THFEINE, RNERE, MRNBEFMAK (30mL) ,

FZ 7B (30mL) EH, HAMEALARESTIE, S8, w1, T84
MENE (R) -1- (A-BFERT-1-5) 2- (I(FRE)FEAHE) T&£) %
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FH[4,5-d]" 2 F[2,3-b]H e -6(1H) ) HER AT Bg (262 mg, % 76.5%) . LC-
MS: m/z 485.1 [M + HJ".
J % B:

¥ et (R) -1- (RFERE-1-2) 2- U(FHmE)FEE) 7%) =%
4 3 [4,5-d) g FH[2,3-b] R -6(1H) ) AR AL T B (200 mg) , A MIZH (0.8
mL) WAZR 10mL Z&FRT, RAFET, ¥REEE S5°C FHHE 5 /Nt
BT, RAE¥ETHLEMUBRNN-ZEFREZK Q13 mg) BT 4%
¥ (10mL) , REMANE LR EFER (107mg) , Z@TH#¥ 16h,. K4
B, Ftaf &Kk, LAMBRANTIE, K, BT, IEEtELEY
(R) - (1- (6-Boc-1- (4-8.F HRwE-1-5) -1,6- = Ak 5 [4,5-d]wH & F£[2,3-b]
MrE-2-2E) ZAHE) FEEFDRETE (89mg, FF 38.1%) . LC-MS:m/z
567.2 [M + HJ*.
$BC:

HA (R - (1- (6-Boc-1- (4-8F £URvE-1-8) -1,6- = F ke F[4,5-
dftes A [2,3-b] e -2- %) A% FEAEIHEFE (84mg) MAZ SmL
ZEAERP, WAZARR (03mL) , BXUEETETHREI i, KA
£RE, RWAERAEMERANAE, BANUMEALAKRBRY THE, K, 3
F, EHEELEHR)-(1-(1-(4-8F EIKsE-1-2)-1,6- = A K% 3 [4,5-d]H 7
[2,3-b] 5 -2-F)VZEX)VFEE LR 2 FE (8mg, F£ 11.6%) .

"H NMR (400 MHz, CDCl3) 6 8.87 (s, 1H), 7.59 (d, J=3.7 Hz, 1H), 6.86 (q, J=15.8
Hz, 2H), 6.66 (d, J= 3.7 Hz, 1H), 6.51 (s, 2H), 5.36-5.26 (m, 2H), 3.82 (s,3H), 3.77 —
3.67 (m, 2H), 3.32 - 3.23 (m, 2H), 2.48 (d, J= 8.0 Hz, 2H), 2.18-1.97 (m, 2H), 1.73
(d, J= 6.8 Hz, 3H), 1.35 - 1.19 (m, 2H). LC-MS: m/z 467.2[M + H]".

LA 1 e ALl B AR

/
S
‘>\N'

AN
pZ

A\
N
NTO

(1- (4-FHE4- ((Fm#E) F£) Re-1-2) -1,6- = Z ok I [4,5-d] " % 5+
[2,3-b]Mk e -2-%) FHER H Bg
ELRSZHE 77 A T AT
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NT N
Ts
OMs OMs (jﬁowls
(j& /(j& ” (
D HN E HN F “>\N
~ O,N ~  H,N ~ N
N~ N N~ N NT N
Ts Ts Ts
/ /
HO \ C|~\F N OZNO——>\ N
IR ., N AL 1, NS
B PN Dh
= N N
N H N H N H

EHIE A
B 4-F R 4B LB (5.0g) URTABR (41532 BEE
100 mL A%, £ 0 CTEEBEMLE (2891 g), FHEBEERNBELEZEER
5 TH# 16 M. REEFRG, FAZBRZEER (33100 mL), A HA4HE, A
A RIS, TAMBRG TR, L., T, BHSLEY 4-FH-1-T8
ERrE-4- KRR B (5944 g, FFE 100%).
F % B:
kot 4-FE-1-THERE-4-RBRLE (5944 g) BHEE 200 mL 94
10 R, E0°C TEEEMm 25N HEAEEBER 39ml), FERE, R
SEPFT, TERTHE 3 . REEXRE, BREBAHE 0°C FEEWA
A (3.9 mL) R, KRERAMA 2N AEM4H (3.9 mL), & (11.7 mL), #
BRAEZER THE 05 e, K, RTEERNEY 4-F £ 1-EHRKE-4-K
B (6.6g, FFF 100%).
15 $EC:

WA &M 4-A-5-8 F-1H-E 5F(2,3-b]HPE (6.96 g), # B LAY 4-F £-
1-TEFHZE R -4- R B (6.6 g¢) R NN-ZFRWHEZLM (15346 g) BEHE
100 mL R HEF, @5FF T, & SCTHEE 16/ 8, KuEXE, AN
EREEER, HUE, #T, BHEY 4-FEH-1- ((5-mE-1-3F FRBEBHE-1H-

20 WAEFF[23-B]HIE-4-E) AFE) RE-4-H) FEE (649 g, FRT1.5%),
S D:
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KWeH (4-F F-1- ((5-7FF-1-2 ¥ K 6 Bt & -1 H-40 %6 5 [2,3-0] "l o -4-
) A8 RrE-4-F) FEE (6496 g BT 200 mL Z& F P, 0CTHA=
T (3239 g) R FH#HBIA (1.86 g), BMAWTHKE, EEIR THIE 2 NE,
RN X G, ¥ KR A F &3 Askd (3x100 mL), TABKEMTFE, L
Ve, BT, BH S A (4-FF-1- ((5-BE-1-x F R B E-1H- K 3E[2,3-
PlR-4-5) B8 RrE-4-F) FEFHBEFE (732, FE 99%),

F I B:

¥tk & (4-9 F-1- ((5- 2 -1-3¢ 7 35 88 B - LH-"H 6 5 [2,3-b] ik ve -4-
£) AF) RE-4-E) X FHBRTEE 272 AT 60mL ZEF, KEHMA
SH (2333 @) DLEREAS (11172 Bk (6 mL) K, 7 80°C T#HE# 1 /N
B, REZERE, ¥ENBETE, ®T, StBEhsth 4-FH-1- ((5-HH-1-
Xt B K BB - L H-A R S [2,3-b]M R -4- ) B D) R -4-2) F R F R F
(2.14g, F% 84%).,

HEF:

¥HEEZHKR (799 mg) UR =7 EEHEWEWERE (2021 g BT 20
mL TAEEREF, & 35°C TH# 0.5 Neb, T, REWEFHELED
Bt (4-F F-1- ((S-FFE-1-3 F F BB E-1H-H 0 [2,3-0] 0% -4-5) &
) Ror-4-2£) FEFHEEFE (600 mg) BT 30 mL 28, & 75°C TH#
# 1 AE, REEXE, ¥REBERT, SMEELI LAY (4- (2-FF H-6-
Xt B K R BE AL ok HE[4.5-d) P S HF[2,3-b1 R -1 (6H) -F)-1-FEFRTE) B
WL E B (647 mg, FE 100%).

FE G:

K6t (4- (2-7 F F-6-7f F 3R 5 B 2 ok e IF [4,5-d) W% 51 [2,3-b] L 7 -1
(6H) -#)-1-FHEIT L) FEFRRFE (647mg) K 20% FH.E 4
(25mL) AKEFEET 10mLN, N-ZFEFEREF, £ 100°C THE 1/,
RRZRE, MREREFPAN60mL A, HZRFRER (2x60 mL), £H#H
WA, AR e Adk, TARBRHTE. TR, ®#F, at&tedm (-
(4-F -4 ((Fm#) BH) dRrme-1-2£) -1, 6 Z 2K H[4,5-d]"H "% H#[2.,3-b]
Mg -2-2)F B (126 mg, 7 % 30.8%).

I H:

WAAeH (1- (4-F HE4- ((FomE) F5) RKe-1-2) -1, 6 ZAskt
[4,5-d]" 0P8 3 [2,3-b] 0 -2-F)F B (65 mg) WA ANTH (0.5mL) T 50
mL ZAFEF, EFIR TR 16N, KEERE, ¥R NIKER R0 %
Sk, RERERER KR, TARBRATE. L&, B, 8hew
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2-BFHE-1- (4-FEA4 ((FrE) FE) Ruwe-1-F) -1, 6 ZAKUH[4,5-d]

s FH[2,3-b]H . (68 mg, FEE 99%).

SR

oty 2-8 F£-1- (4-FH4 (FHE) FH£) Re-1-%£) -1, 6 Z&

5 RO SH[4,5-d]H S H[2,3-0]H % (68 mg) LR EEL4R (327 mg) mAE 10 mL

ZREP, 7 50°C THEE 16 Net, EMEXRGE, RRNELE, ®T, #l&8

Ay (1- (4-FHE 4 ((FHE) FHE) Rew-1-2) -1,6-Z Evkd 7 [4,5-d]

v 3F[2,3-b]P e -2- %) BHEL FEY (18 mg, FFF 24.5%). 'H NMR (400 MHz,

CDCl3) 6 10.09 (s, 1H), 8.79 (s, 1H), 7.48 (s, 1H), 6.84 - 6.76 (m, 1H), 5.82 (s, 2H),
10 3.82-3.66 (m, 2H), 3.06 (d, J = 10.7 Hz, 2H), 2.59 (s, 1H), 2.28 (s, 1H), 2.21 (s, 3H),

2.01-1.68 (m, 4H), 1.38 (s, 3H).LC-MS: m/z 391.2 [M + H]".

L 12: A A12 AR

%
S
0,NO
\1 N

7N
N
o

2- (1- (4-FH-4- ((FRE£) FE) Rug-1-4) -1,6-= 2k H[4,5-d] W 2% F
15 [23-b]MrE-2-#) AHER 789
ELRSEHE 77 A T Ao

HoN ‘ x N m m
N~ N N" N N N
Ts Ts Ts
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KIEBEB R LB (2067 @) UAZZEEH4TEMERE (2994 ¢ BT
40 mL A H Ak F, & 35°C T 28, T, AeKiETHELED
Sed (4-F ZF-1- ((5-8 F-1-% F KB 21 H- 8 I [2,3-b]H 5 -4-5) &
) Rre-4-E) FEFEEFE (800 mg) T 80 mL Z®H, £ 75°C T
FEOS/ME, REERE, WRNEET, SAfEG0E42- (1- (4-F £-4-
(((F#BE) £84) F&) o) -6-FRABEL-1, 6-Z A% HH[4,5-d]
s FH[2,3-b) R -2-2) LERZ B (3.6g, FFE 100%).

F B B:

B et 2- (1- (4-F &4 (((F#BLE) §84) FE) RTE) -6-1 F
KB E-1, 6-Z KW [4,5-dWEFH[2,3-b]iE-2-K) ZBRZE (1.0g) &
ME3mL 2P, ZEpAHELS (1253 g . RB¥REHEE 50°C TH
#olrt, REERE, Lk, BT, EENSARNAY 2- (1- (4-F£-4-
(CFFE) FH) Ree-1-5) -6-x FRBEBE-1, 6-— AU IH[4,5-d] %
[2,3-b]W 5 -2-%) -1-28F (352mg, 7% 37.8%).

FIRC:

¥ ot 2- (1- (4-F E4- (FHRE) FE) Row-1-8) -6-x ¥ R EHE -
1, 6-ZE KW [4,5-d]H % H[2,3-b]HpE-2-55) -1-28F (351 mg) DA R FAEE
# (3 mL) A 10 mL NN-—FEFBRZ & K58 K AL 80°C TH#H 2
NE, REZERE, MREERFIAN 60 mLk, HZ&FEHER (2x60 mL),
EIAANAE, FAlefoRih ki, TARRMTE. L&, BT, 20BKe
M 2- (1- (4-F &4 ((FRE) FH) Reg-1-8£) -6-F FRFBE-1, 6- 24
Bk I [4,5-d] W %6 FF[2,3-b] e re-2- %) -1-Z.8 (79 mg, = 352%),
$ B D:

B et 2- (1- (4-F k4 (FiEk) FE) kue-1-2) -6-3 F R
-1, 6-Z SR H[4,5-dH % H[2,3-p1 e -2- ) -1-Z8 (79 mg) LLEAM
LA (0.5 mL) BT 50 mL ZAFkF, EERTHHF 2N, REERSE,
¥ RO e Rl R s A4k, ABR MR B KRR, TARRRETE.
Uk, T, BhAY 2- Q-R7FE) -1- 4-FHE A4 (FmE) FHE) RE-
1-3) -1, 6-Z &K F[4,5-d]ML B 3 [2,3-b]W e (45 mg, =& 54.2%).

SR E:
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Wbt 2- Q-G8 -1- (4-FHE A4 ((FiEL) F1) Kee-1-2) -1,

= AR A [4,5-d)P B FE[2,3-b] R (45 mg) LR RHER4R (405 mg) Am A\ E
30 mL ZBEF, & 50°C TH&E 16 ME, REEXRE, BRuKLE, ®TF,
FlE&EFLEH 2- (1- 4-FE4- (Frdk) FH) RKw-1-£) -1,6-ZA%K4H#
[4,5-d]7 %% F[2,3-b] M P -2-2) BHER B (10 mg, % 10%). 'H NMR (400
MHz, CDCl3) 6 10.00 (s, 1H), 8.72 (s, 1H), 7.44 (s, 1H), 6.79 - 6.71 (m, 1H), 5.05—
4.93 (m, 2H), 3.82 - 3.68 (m, 2H), 3.46 (t, J = 6.8 Hz, 2H), 3.01 (d, J = 11.5 Hz, 2H),
2.60 (s, 1H), 2.29 (s, 1H), 2.21 (s, 2H), 1.95-1.66 (m, 4H), 1.38 (s, 2H), 1.22 (d, J =
28.5 Hz, 2H). LC-MS: m/z 405.2 [M + H]",
L5 13: 0641 Bl A

H,N Q

/ N
N
m
NT N

H

1-(IR W -1-25)-1,6 = A ok vh[4,5-d) 7 L& [2,3-b] 3 P P -2- i

H AR S 7 A R T TR :
HN"\O HN’O

Cl
O2N H,N
e L st
“oN ~ /N 7N N” N
Ts Ts

N N N N
H2N Q Q
b B
IR STl
N" N N" N
T H
BB A:

¥4-5-7-2 24757 (5001 g) BWHEAEILZE% K", WAZZLE (66.34
g)e REEOCT, HRMANNEFXRBEHE (6436 g) Fud-—FE Eolvr (04
2, REFRINZEHHIOH, REEXRE, BEXREAN. #REIH LA
Yr4-4.-1-7 7 KB -1 - L [2,3-b]0 7% (99.8 g, HH SR R 99%).
$ IR B:

Kot 4-8-1-% F R B E-1LH- 5 [2,3-p]0 % (50.0 g) EREE 600
mL Z&FEF. £ 0°C T, 2AMANNTEFRE (7444g) fr = R 7 KB
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(53.05g). RERARF TERK L, i 20 Met. REERE, A 500 mL
YRR AR ER, A BAENAE, FA 12L ZaF R, AARETAM.
I H AR, 4R EE R K fe e f AN ACE k% . A RKRBR AN TR,
R, HER. RESLEWERWA SO0mL ZBMZEMEFE R, T, #HF
100 mL .82 285 5 7 Bt 9 3 7 (AR 3: 7) i, TIREHEELE
W 4-G-5-7H E-1-X R B B - L - B [2,3-p)M i (301 g, WE 52%). 'H
NMR (400 MHz, DMSO-ds) 6 9.08 (s, 1H), 8.26 (d, J = 4.1 Hz, 1H), 8.05 (d, J = 8.4
Hz, 2H), 7.47 (d, J = 8.2 Hz, 2H), 7.09 (d, J = 4.1 Hz, 1H), 2.37 (s, 3H).

B C:

A A W d-4.-5-F8 - 13 R s BE 2 -1 H-AL S [2,3-p] P (6.78 ). N,N-
ZRWELE (540 g MI-AFERE (228 g) WAZE250 mLEFEF (K
o EISOCT, SFEREINE . RAEZKE, AHEEIR, MAS00 mL
A, AT50mLZBR B4 =R FEB. &HENME, ALARBRE TR, T,
RS (ZEAF S FERAAKRNLA0:1) 25 0EH5-3 F-N-(Kr-1-2)-1-5
HOK B Bh 3 -1H- W %% g [2.3-b] R -4- B (5.02 g, K E64% ), LCMS
ESI(+)m/z: 416.1(M+1).

HIED:

¥ A% B 4 5-78 E-N-(UR ve -1- 26 )-1- 3 B K B B AR - 1 H- o R [2,3-B) Pl o -4- iR
(4.88 @)W E30 mL Z 810 mLAHESGEF (FHERE), RERAIMAENL
HEMR (1.88 g) Fo#kH (1.96 g). FIRES0 °C, HHINE., RATKE, i
RN, S0 mLZ T 2B kR EE . EIKmASO mLAk, F240 mLZ %7
Be 4 ZKERL., AFANA, F100 mLigfo &Kk, TARBETIE. #
U, R R VR LS B R AL A IN-(R -1 3 )-1-3 B R B BE -1 H- e
[2,3-b]"H 52 -4,5-— f% (4.01g, A= YKFE88%). LCMS ESI(+)m/z: 386.1(M+1).
% B

¥ AL & N*-(R v -1 - 0)- -7 B oK o B -1 H- Wi oK 9T [2,3-p] ML 7 -4,5- =
(150 mg) AHEA3I mL FEF, WARKE_AFRER (3.0 M, 0.19
mL), ZT\EHH16/ ., WAINEEMMHERL0 mLHAH #3044, F45 mLZ
BB A ZRFER. & HNA, A3 mLiafr & Kiedk, TARBYT
M. R, BEREER, BEREAEEN (ZAFRAFEAMLA2: D &
B A 1R -1-2)-6- 3 AR B BE A -1,6 Z Aok I [4,5-d] M % E[2,3-b] " o -
2-f (102 mg, 4KZE64%), LCMS ESI(H)m/z: 411.1(M+1).

B

KA 1-(RR-1-3)-6-7F F R BEBE 1,6 = A2k H[4,5-d)H % F[2,3-5]

MrE-2-f% (102 mg) B AEE 3 mL P, WAEALS (25mg), & 60°C &
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BdiE RO 5 /8Bt . BOREEAP N 20 mL K, B 45 mL 2B LB 4 =k FEH,
FANAE, F 50 mL {Efnf 2 AR, TARBRATE. BIEKSE, %mei
B (ZEH R BERLAY 15 1D EREHE e s Gsb e 1-
(I rE-1-45)-1,6 = A KL I [4,5-d] P F([2,3-b] MR -2- . (17 mg, 4XZE 26%).

5 'H NMR (400 MHz, DMSO-ds) § 12.16 (s, 1H), 8.61 (s, 2H), 8.35 (s, 1H), 7.68 (t,
1H), 6.71 (dd, J= 3.3, 1.7 Hz, 1H), 3.47-3.36 (m, 2H), 3.24-3.13 (m, 2H), 1.91-1.74
(m, 5H), 1.57-1.46 (m, 1H). LCMS ESI(+)m/z: 257.1(M+1).

SEHEF 14:40 A 41 B2 B9 A R

\\/ éc/)\/C N

10 N- ((1- (2-F ZE ok [4,5-d] W FF[2,3-b) e -1 (6H) -£) -k -4-%£) ¥
) -1-8E FEE K
AR HF AN T AR,

OTBDMS

N N N N~ "N
Ts Ts
dOTBDMS (j\OTBDMS
H2N>\ N BocHN>\ BocHN>\
N N N’
4
_D , N _E, / F, /
g “I _
SNTN SN TN \N
Ts Ts
ol " QNHZ
Boc,N N Boc;N N
HoN N .~ P
G N H N>/\N | N>/\N
— N — = - =
= N\ | AN | N
| N N
\N N N N N
Ts Ts Ts
9 @ ceN 9 oN
Osg N O O/
N N N
Boc,N N HzN N HzN N
N N N
J N K N L N
R L3 SR
N~ N N~ N N~ N
Ts Ts H
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FBA:

¥ 4-G-5-mE-1-F KB E-LH- 2% I [2,3-b]E (22 g) WA 200
mL B H®EF, )5 A DIEA (48.5 ¢) Fr(1-A £ R -4- ) FE (635g). ¥R
KA 88 CTHFE 16 Mot RINEZXRE, ¥R EEET, EEMSEAELS
WI(1-((5-FH H-1-7F R B BE -1 -6 [2,3-0] e -4-5) &) Rg-4-5)F g
(278 g, % 100%). LC-MS: m/z 446.30 [M + H]J".

S % B:

K (1-((5-FH #-1- 00 B K B B 25 -1 H- w6 [2,3-0] b e -4-45) & &) R -4-%) F
B (12 g) BT 400 mL 2B 80 mL A+, KEWASR (12.1 g) g bk
(2890 mg), ¥ RN EHE T5CTHIFFA . RELEFE, LK, W_RET,
T BEATSE 0B A N-(R % -1-25)-1-%F ¥ oK ek B - 1 - o8 51 [2,3-b] 7 v -4.5-
“H (10g, % 89%)., LC-MS: m/z4153 [M +H]".

FEC:

WA A NP-(IR P -1-35)-1-% B 3R B8 B 2 -1 H-P0P8 5 [2,3-b) PR -4,5- — %
(3.00 g)% T10 mLDMF#, W& TRART TRA AR (147 g) FHRT
EZFEEEK (1632, Bhx/E, 0EH#2NE. K& E A 100 mLi
P, FSOmLZERZ B HB3K. &3 A A, 10 mLigf & h sk, TR
TR, RFE, BEREEEN (ZBZEWAER AN 344 WN-4-
(BT HEZFEF a2 E8)F £)Rw-1-2)-1-%¢ F E#EBE -1 H-L v F[2,3-
bl -4,5-—F% (3.70 g, F#£97%). "HNMR (400 MHz, DMSO-ds) & 8.00 (d,
J=8.4Hz, 2H), 7.81 (s, 1H), 7.43 (d, J= 4.0 Hz, 1H), 7.22 (d, J= 8.1 Hz, 2H), 6.94
(d, J=4.1 Hz, 1H), 5.20 (s, 1H), 3.48 (d, J= 6.1 Hz, 2H), 3.24 — 3.16 (m, 2H), 2.35 (s,
3H), 2.33 —2.24 (m, 2H), 1.83 — 1.75 (m, 2H), 1.47 — 1.35 (m, 2H), 0.90 (s, 9H), 0.05
(s, 6H). LCMS ESI(+)m/z: 530.0 (M+1) .

FED:

KA MN-(A-(( T # ZF E T AR ) A F) F E)RvE-1-3)-1-3 7 K %
B - LH-A 8 HH[2,3-b) 1 -4,5- 2 (3.70g) BFETF200mLFEF, TEAA
R TREAMNEAE (814mg). FEHH16/NE, BEZREN, wAEF
IR EANAER (15mL). afm RS (15ml) FFE S8 ZENES
AR R0, 100mL), FRHHISPH. 2B FIAE, AFELEZLR
TEGER A A (S0mL) IR AMIK., SHFFHNME, Rk A (20mL)
W, TAREBRATIE, MEEBRAERN, BEMEYI-G-(RTE-_FEFEK
VA E)F )R -1-5)-6-3F F R BB E-1,6- = S ok R H[4,5-d]H & F[2,3-h]7
WE-2-FEHE R4 (3.87g, KR H100%). LCMS ESI(H)mv/z: 5552 (M+1) .
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KA -A-(((R T £ = F R el )8 5) F )R E-1-2)-6-7 ¥ K i
BEE-1,6- = vk L 3£ [4,5-d]0 % 3E[2,3-b]L v -2- B (3.87 g) 5 T 200 mL ¥ B
B, FETWMAZZE (390mL)f1 — 38 R TH (1.83g). AARF TEE
WHI16/NE . BEKSE, HREEENT (ZBRZELEmE Y17 846
Wl-@-(R T E - FEFRE)EE)F E)RE-1-2F)-6-1 B K EFE-1,6-— 4
ek ol 3[4, 5-d]W 25 FF[2,3-b] e -2- B (3.03 g, FF£66%). 'HNMR (400 MHz,
CDCl3) 6 8.53 (s, 1H), 8.04 (d, J= 8.4 Hz, 2H), 7.78 (s, 1H), 7.62 (d, J= 4.0 Hz,
1H), 7.26 (d, J = 8.0 Hz, 2H), 6.96 (d, J = 4.0 Hz, 1H), 4.08 — 3.95 (m, 2H), 3.51 (d, J
= 5.9 Hz, 2H), 3.11 — 3.02 (m, 2H), 2.36 (s, 3H), 1.89 — 1.79 (m, 2H), 1.69 (s, 9H),
1.54 — 1.37 (m, 3H), 0.91 (s, 9H), 0.06 (s, 6H).

FIRF:

B EH-@-((R T HEZFEF R H£)EH)F H)Rre-1-K)-6-5 K%
Br#-1,6- = Sk ok F[4,5-d]"0 %5 F[2,3-b] e -2- B (3.03 @) T 7120 mL g &%
WY, FRTWAEETEAAMKZAEY (584g. BRMP2NE. WA
250 mLZ. B 7. B4, 1100 mLAKZR#E3K . &7 F VA, Maf &K (30 mL)
., LA TIE, BEXREN, EREEEN (ZRTE G WmE 3Lt
D FEMEHATE (1- (BFE) RuE-1-F) -6-5f F R BB AE-1,6- ~ E K
F[4,5-dH 2 [2,3-b]HpE-2-3) A EFERE (1.14g, F%46%). 'HNMR
(400 MHz,CDCl3) & 8.54 (s,1H), 8.08-8.01 (m,2H), 7.79 (s,1H), 7.62 (d, J= 4.0 Hz,
1H), 7.29-7.22 (m, 2H), 6.95 (d, J = 4.0 Hz, 1H), 4.09-3.99 (m, 2H), 3.63-3.54 (m,
2H), 3.13-3.04 (m, 2H), 2.36 (s, 3H), 1.95-1.86 (m, 2H), 1.69 (s, 9H), 1.63—1.54 (m,
1H), 1.54-1.41 (m, 2H), 1.41-1.32 (m, |H). LCMS ESI(\)m/z: 555.2 (M+1) .

P % G:

FERBAHFEART THSOMLEF R P A SR TE (1- (BFH)
RoE-1-2 ) -6-x0 AR R B A -1,6- 7 A KV I [4,5-d]HL B H[2,3-b] e -2- 2 ) &
EFEEEE (1.10g), DPPA (2.24 g)#1DBU (248 g). FIBZI100°C, 2N
B WERER R, BHERAMHRERERN (ZBRZE), #R4E41-
(4- (FEEF) Ru-1-2) -6-xF F R BEB £-1,6- = S KW H[4,5-d]"H % H
[2,3-b]H 5% -2-F (647 mg, F=F68%). 'HNMR (400 MHz, CDCl3) & 8.53 (s,
1H), 8.10 (d, J= 8.4 Hz, 2H), 7.76 (d, J= 4.1 Hz, 1H), 7.25 (d, J = 8.4 Hz, 2H), 6.64
(d, J=4.1 Hz, 1H), 5.17 (s, 2H), 3.52 — 3.42 (m, 2H), 3.34 (d, J= 6.4 Hz, 2H), 3.20 —
3.12 (m, 2H), 2.35 (s, 3H), 2.04 — 1.97 (m, 2H), 1.67 — 1.54 (m, 3H). LCMS
ESI(+)m/z: 466.2 (M+1) .

I H:
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KoM 1- (4- (FEBR) RE-1-2) -6-27 FRBEB£-1,6-— E k3t
[4,5-d]PH P8 H[2,3-b]WE-2-fik (525 mg) T #E 30mL Z&ALKF, WAZE
B THEE (123g), ZZ8 (571 mg) 77 44-— WA £ HrE (138 mg). Fi&
WL ADNE, BMEREREK, BEARRAMEREEEN (BwmBL 2% 7
Beh 4tk 1), BRI e TE (1- (4- (FEBR) RE-1-%) -6-3 FF at
B H-1,6- = Sk vd 3[4, 5-d|P 8 I [2,3-b]b e -2- 2D (T &) S £ F e
(647 mg, % 68%). LCMS ESI(H)m/z: 666.2 (M+1) .

SIEIL

KM THE (- 4- (FEER) Re-1-2) -6- 1 FEFEBLH-1,6-=
Sk H[4,5-d] W R H[2,3-b]H i -2- ) (T EHE) X FRE (235mg)
BT25mLF B, ASFRF TMA10%EH (40mg). B#E SR, TREAAAE
THH16/0E . R, SmLFERE, BEKRERE, FELEHHTE (1-

(4-5F ERE-1-3) -6-2F F R EBLE-1,6- = 20k H[4,5-d]W % F[2,3-b] 7%
2-F) (BT E%E) £EFHREE~Y (145 mg, FF£64%). LCMS
ESI(+)m/z: 640.3 (M+1) .
SEI:

BemaTE (1- G-EFERE-1-2) -6-7F F R BB HE-1,6-— Sk
FH[4,5-dH o [2,3-b] e -2-5) (T &%) EFEFRE (70mg) BT &S
mL Z“4FkF, FOCHARRT TRAMAZZHE (33mg) @i F B4

(23mg). 0°CHEF2/NET. JR Rk Bl B A BAT (R Bt Z B 288 4 1tk
D, HEMEHHTE (MTEEHRE (1- 4- (((AFH) #EHREaE) 7
) Re-1-2) -6-% F R BELE-1,6- = Ak L H[4,5-d|H % H[2,3-p]H R -2-5)
AXE¥EE (70mg, ~%89%). LCMS ESI(H)m/z: 718.2 (M+1) .

B T#E (RTEAEERE) (- 4- ((AF %) #FmaE) Fi)
RrE-1-) -6-% R A BE - 1,6- 2 A kv I [4,5-d] P FF[2,3-p] e e -2- ) B &
FEAE (7T0mg) W TA3mL —&F K+, EOCHARRT T A4 NI R
ZESRHRIER (25mL). FRBHINE . BERSE KK, BE A EYN-

((1- (2-F F-6-F & i 2ok v - [4,5-d]HL 6 5£[2,3-b]H -1 (6H) -#) -TRve-
4-5) FE) -I- A EFRBERESWEBERT T2,
FE L.

&4 N- ((1- (2-8F-6-F 5 fg ok 5 [4,5-d] W 6 H[2,3-b] Pl mE -1
(6H) -%) -Trig-4-%) FH) - |- AL FRBEHAF-WEF TEImL FE
B, A 2N AEMIER (1 mL). 35 E#H#¥ 16 /Mt A INHCIHZE pH=
To WERGRTE, RAWAFHEEZEMSL (FEL_EAFRN LT 10,
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BEML A N- ((1- Q-8 F ok 5 [4,5-d]H 8 H[2,3-b] e -1 (6H) -#) -k
E-4-2) FE) I-EEFHEEBK 2mg, FF 5%). 'HNMR (400 MHz,

DMSO-ds) 6 11.51 (s, 1H), 8.29-8.01 (m, 2H), 7.46-7.34 (m, 1H), 6.47 (dd, J= 3.3,
1.8 Hz, 1H), 6.24 (s, 2H), 4.81 (s, 2H), 3.53-3.42 (m, 2H), 3.11-2.97 (m, 4H), 2.04—
1.95 (m, 1H), 1.94-1.87 (m, 2H), 1.60—1.49 (m, 2H). LCMS ESI(+)m/z: 389.0
(M=+1) .

L 15: 4641 B3 o9 £ Ak

B

N7 N
2- (CIR, 4R) -4- (2-F Fukvl FH[4,5-d]H"E FH[2.3-b]HE-1 (6H) -7 %) 3T
®,) LR

B R SZ 5 AT AR

~SeN

STCN <STCN
O HoN Q H,N Q
HN A N B JN
HoN_ A — = NOAL — N
N N N NZ N
Ts Ts H
$IERA:

W& I NP-(IR B - 1-35)-1-3%0 B 3R B B - 1 - P8 5 (2,3-h )P P2 -4,5- —
(700 mg) BFTHFE (100mL) #, FRAAERF TRAWANRME (199
mg). EmPLF16/0ET, BERKIRBEFR, WmAEHRAHEE (10mL),
PR R AAR (10mL) FHES L8 BB H (ER1t10, 40
mL), FRHEHISH. 2EANM, AFESEZLBRIEHESEM (20 mL)
EFAAIK, AIFHIAM, HARHEA (10mL) %, TAREHTIE, BE
KIRBEH, BFEE2- ((IR, 4R) -4- (-5 H-6- (E#EBLLE) 2 3H[4,5-d)
K FE[4,5-b] (6H) -7 %) KT ) ZEASY (740 mg, UF $100%).
LCMS ESI(H)m/z: 4352 (M+1) .
S I B:

¥ 144 2- (1R, 4R) -4- (2-8 #-6- (E@BLE) vk H[4,5-d]Wh ek 3
[4,5-b] (6H) -7.#) T #) ZfF (100 mg) £BFTE 6 mL FEEF, A 2
N EE AR (1.5mL). FEHH 16/ t. A INHCIEZE pH=7. BEE
B, REeRAMERE, B2M4E4 2- ((IR, 4R) -4- (2-F Hwk it
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[4,5-d]H % 3 [2,3-b]4 -1 (6H) -Z.%) K T%) T (35 mg, FF 52%).
'H NMR (400 MHz, DMSO-ds) & 11.47 (s, 1H), 8.13 (s, 1H), 7.44-7.26 (m, 1H),
6.55 (dd, J = 3.3, 1.6 Hz, 1H), 6.21 (s, 2H), 4.49-4.26 (m, 1H), 2.59 (d, J = 5.8 Hz,
2H), 2.40-2.25 (m, 2H), 2.06-1.92 (m, 3H), 1.89-1.79 (m, 2H), 1.47-1.31 (m,
2H).LCMS ESI(H)m/z: 2952 (M+1) .

EHB) 16: A1 B4 i A %

of
N

HN
N
N

2- (1- (2-8 E-1H-K Y H[4,5-d]E 9 H[3,2-b]W e -1- %) WRee-4-%) %
ﬁ%%%ﬁﬁmT%T-

CN
: Sa T
A\ HzN N
ELON A s P AN ~c&. M HL TN
« Y OoN Vi HyN = S N s
N ~ l “ | Y, =z |
N N \N /
P A:

250 mLEY = O ¥R Rk ACul(3.6 g), L-MH &8 (4.4 g), BB (39.6
g), WAEMI-HEY (20g), WEXKE.Tg. ARATETEMEE2A4NE, ¥ K MK
IR, WHEAZEATKRER, 4 HNE, ALARBETE, BT, $IE
BRAMERAEREEN (ZBREM G mE=15%), 7346 W3-25 %y (9
g, 95%).
# % B:

¥ 22-ZEH 13- 2R )F-46- B0 (144 g) BWHETE 200 mL FHREF, K

BB B = 7.8 (45 mL.400 mmol) ,100 Z i K 1 /Net A 3] F 8,

HEeEENME, BEZNT—F. WAtEd 3-@?@%@%% (10 g), WMAFH
B, EWREANDNE, AHIAZFRAAEHCERTE, TEER G 2,2-=
WS (CER-3-E AT FE)-13-2 % k-4.6-2F (3 g% 12%). '"HNMR
(400 MHz, DMSO-ds) ¢ 11.38 (d, J = 14.7 Hz, 1H), 8.49 (d, J = 14.7 Hz, 1H), 7.69
(dd, J=3.2, 1.4 Hz, 1H), 7.62 (dd, J= 5.2, 3.2 Hz, 1H), 7.44 (dd, ] = 5.2, 1.5 Hz, 1H),
1.66 (s, 6H). LCMS ESI(+)m/z: 196.0 (M+1-58)
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F B C:
% 50 mL ERBMAP N ZKEt, & RBEFRE 250°C, Hlb4 2,2-
TR A S((E-3-E A )T FH)1,3-2 % kw-4,6-— 8 (3.00 g) WEUKE

250°C R 30 o080, AHEZE, TREE G e B ENEERH[3,2-b] M-
7-B (1.2 g, & 68%) LCMS ESI(H)m/z: 152.0(M+1)
S D:

WAL A Mg E[3,2-b] P -7-88 (900 mg) EHAFHE 20mL) , AL
Bl Tam#E 110°C, REmA 4.8 ml KRR, 150°C KA 1 /N2 H 2| =0,
MANTE, TEFHER, RERAKE, BETRGEE G 6-HEEDH
[3,2-b]¥, 72 -7-B2 (700 mg, 7= & 60%). LCMS ESI(Hm/z: 197.0 (M+1) .

S E:

¥ 64 6-tH ) [3,2-) e rE -7-BF (600 mg) fr B = S H 45 (25 mL) P,
EARAAETIAE 110 ER M 1N, MEEXRER, KEMAN_—4F KM
AR AR, A BHNME, AN, FNEAKEZR, REAL
BB TR, Wk, BERBRER, BEAEY 7-4-6-81 2 F % I [3,2-b]H
% (483 mg,F F 75%) . LCMS ESI(H)m/z: 215.0 (M+1) .

% % F:

WA W T--6-F ZE R H[3,2-b]H (480 me) A E R B (15 mL)

P, AN 2-(1-AFE R E-4-FE)LHE (471l mg) B2 7 E Z (1 mL)E 90°C K
K 2/NEHE, AREZRATAEEANY, TREIE EEMK, BETERE
aHr2- (1- C (6-THFEERFH[3,2-b]HE-7-5) £%) Rw-4-£) ZHF (600
mg, 7= £ 85%) 'H NMR (400 MHz, CDCl3) 6 9.30 (s, 1H), 9.24 (d, J= 8.5 Hz, IH),
7.86 (d, J=5.5Hz, 1H), 7.51 (d, J= 5.5 Hz, 1H), 421 (m, J = 14.9, 7.3 Hz, 1H), 2.39
(d, J= 6.2 Hz, 2H), 2.05 (d, J= 12.9 Hz, 2H), 1.91-1.73 (m, 1H), 1.52 (ddd, J = 41.0,
19.4, 8.4 Hz,5H).

$E G:

WA 2- (1 - ((6-FHEEDF[3,2-b) W PE-7-2) &) Rw-4-%) L
(200 mg) FAEZIZ B (100 mD) F, A A\AEF0 G M ERKF Fe(353 me), R A
T TSCRI 30 440, REZREBRIIR, REREK, ¥HHER2ME
RAEEEA (FELZEAFEA | 10) 23444 2-(1-((6-8 £ &4 5£[3,2-5]
wvE -7- ) & ) R P -4- ) 7 (180 mg, & = 98%). LCMS ESI(Hm/z: 288.2
(M+1)

% % H:

Wb A W 2-(1-((6-8 2 E % 3£[3,2-b] e -7-5) B H )R e -4-5) 7 (72 mg)

BEZEE (SmD) P, ANRAEGImg). EAKAETZEKHE 16 M,

49



10

15

20

WO 2024/041586 PCT/CN2023/114558

BEEBBER, ImAERBRAHBEE (SmL) AR RKERN (SmL) fo F
57 LEBHESBA RB LR 10, 10mL) , TEHKE 15404, 45
HAME, ARES B LEMESEA (10mL) ¥2IWMAM 3K, AFANA,
AR A (10mL) %, TARBERMTIE, BEXBRERN. ERERsME
AR EA (FEILZGF K LI 10) B2 74 2- (1- (2-8%-1 E-5kw 3
[4,5-d|"E % 3[3,2-b1 W -1-5) FRog-4-%) 7 (11 mg, % 15%) . 'HNMR
(400 MHz, DMSO-ds) 6 8.52 (s, 1H), 7.78 (d, J = 5.5 Hz, 1H), 7.51 (d, J= 5.5 Hz,
1H), 6.70 (s, 2H), 4.59-4.33 (m, 1H), 2.61 (d, J = 5.8 Hz, 2H), 2.44-2.32 (m, 2H),
2.00 (d, J=11.8 Hz, 2H), 1.92 (d, J = 10.9 Hz, 2H), 1.48-1.32 (m, 2H). LCMS
ESI(+)m/z: 313.2 (M+1) .

SEHE ) 174641 BS 89 6 A&

~CN
o (O
I~

N/N

I N9

N/ V4
2- (CIR, 4R) -4- (2-8 -1 H-7: 8 F£[3.2-b]3K L F[4,5-d]rE-1-2) IR )
N

B SL 67 N T H R
o cl
O X0 p: Si/— c -0/
L e 2= O+ G (04
— / P> \
N Br N
_NO,
b, AN O _G s H O2N X0,
P, P,
N N

TR A:

B—ATFIEE %0 500ml 2O, mA 2-R-3-2 20w (25g) , =9 #
ZREE (17 g), MAT4E (2.74 g, 144 mmol) |, W ZFK £ =G4 (2.0
g) f1 1, 4-Z&RXF Q00mD , KREAZAE®R 3KE, ERHEHF 30min,
MANZZfg (43.6 ¢ , KREE 6SCREAARFTRA 6 Nit, AHEF iR,
WEUE, JEY 30 ml FERT EB A, JEAEF 400 ml KRG, KA 400
ml FEMTEBER 2K, 6HEWHENEA IL mfed Ak, TARR
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TR, W, BRETEIES, AEESMMA 200 ml &b, 7%
30min, IE, VEGA 30 ml AomR R 2 K, RAEETE&E LAY 2-(ZF
S )R B R [3,2-b]M % (233 g, HE: 85%) . 'H NMR (400 MHz, CDCl3)
0 8.53 (dd, J=4.7, 1.1 Hz, 1H), 7.75 (dt, J = 8.3, 1.1 Hz, 1H), 7.19 (dd, J = 8.3, 4.7
Hz, 1H), 7.15 (d, J= 1.0 Hz, 1H), 0.38 (s, 9H).

# B B:

BR—ANFRESFN IL 2O, wALAY 2-(= F £ 5 H)Rw8I[3,2-p)H
B (366 g) MG EK (400ml) , EHR TN (70%) BALEEFTR
(769 ¢) , TR TRMIAR. LR, THE, EHA 20 ml Z 4 F ki 2
K, A BRI A B R e fumr iR S ATE R A A 3 K kYR, TARERAY T
W, R, R TEE A 2-(Z F £ F R )kl S [3,2-b] R 4- AL
(414 g, # %) . "HNMR (400 MHz, CDCl3) ¢ 8.18 (d, J = 6.3 Hz, 1H), 7.45 (d,
J=28.4Hz, 1H), 7.40 (d, J= 0.7 Hz, 1H), 7.15 (dd, J= 8.4, 6.3 Hz, 1H), 0.38 (s, 9H).
$ B C:

B TIRFEFW 500 ml £ 0, WwALAY 2-(Z F & FaE il &)k g 7
[3.2-b]% % 4-E (Al & (414 g) FEEX (150 ml) , OCTEIERE 150 ml
ZAEH, B, KRRAARE OSCRE 3. REER, KEEEZER,
F, BrEREMA 300 ml ABE, Fiafosm S AEREY pH=8, KEH
a7 500 ml F KT ERER 39k, A EHIRBA AR EAKEE, TA
WELAN TR, R, WARETEIES, HEAERES L GEBRA Y. T8
LBi: BBt=1: 100 BEMEY 2-(Z FEEE)-T-G sk [3,2-0]4 5 (207
g, WFE: 46%) . 'HNMR (400 MHz, CDCls) 6 8.40 (d, J=5.2 Hz, 1H), 7.21 (d, J
= 5.2 Hz, 1H), 7.17 (s, 1H), 0.40 (s, 9H).

S D:

BN FIEEEH 500 ml 2 OHR, WAL EH 2-(= FEREE)-T- 8K
[3,2-b]"0 % (207 g) FuMErk® (150ml) , FE T 150 ml &4 (18
g) KB, wE, RRAFERE SOCKRE | i, REZR, RRAEZEHR,
BRI, EABESFE 200 ml FER T HEBER 3K, 43 G0REA
AR KR, AR TIE, TIE, EEETELES T-8 K8 H(3,2-5]
heE (11.8 g, WE: 84%) . 'H NMR (400 MHz, CDCl3) 6 8.46 (d, J = 5.2 Hz,
1H), 7.92 (d, J=2.3 Hz, 1H), 7.28 (d, J= 5.2 Hz, 1H), 7.05 (d, J= 2.3 Hz, 1H).

H—ANFIEE#H 500 ml 205, WwALEY 5 (108 ¢) FFEE (200
mD) , FE TN 100 ml £ &4 (42.6 g0 KB, Imi, KEFEE 75C
BRREER. REER, REEREEER, BFET, AEER 100 ml KFHE,
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AR 200 ml R FRER 2K, EHEOVREA R KRS, TARER
TR, TUE, EHEETEMEY T-F ALK HH[3,2-p1H0E (5.6 g, WE:
53.3%) . 'H NMR (400 MHz, CDCl3) 6 8.43 (s, 1H), 7.80 (d, J = 2.2 Hz, 1H), 6.97
(d, J=2.2Hz, 1H), 6.76 (d, J= 5.5 Hz, 1H), 4.08 (s, 3H).

B F.

B—AMNFRESEHN 25 ml £OR, WANAY 7-F EERHH([3,2-p
(50 g) , ERBEWEEER (10mD FiK 4mD , 125CTREEE. K
NEX, RABREZR, BRET, IEREN S0 ml FEXEE, HrrT,
BE 3k, BE 72 B, HES CI18 RAESL, wHA: FE: &
(0.1% 84 KE, 100%K A3 2 (A4 7-2 F ok 3 [3,2-b] % (3.1 g,
K2 46.5%) . '"HNMR (400 MHz, DMSO-ds) 6 8.60 (d, J=2.2 Hz, 1H), 8.54 (d,
J=6.9 Hz, 1H), 7.31 (d, J=2.2 Hz, 1H), 7.14 (d, J = 6.8 Hz, 1H).
$ B G:

BT HEvE %2 E 50 ml 2 O, WA LAY 7-5 2 ok d 33,2-b] R
(15 FZ4%F% (15mD , ECTWmANT EH#EE (10g) F_ALK
BF (116 g , RRZFRTREAK. REZER, KEWS0ml AFHE, 557
50 ml ZER ZBS B 20K, &3 /5 AR IR 4 ARt 0 BRER E 9 KR At g
ARG, TARBA TR, T, BEAETEEE, E&AEEELE (L8
B B mBE=50%) & B A4k v g [3,2-b] e -7- B A BRBE (540 mg, K
£ 27%) . 'HNMR (400 MHz, CDCl3) ¢ 8.59 (d, J= 8.7 Hz, 1H), 7.83 (d, J=2.1
Hz, 1H), 7.37 (d, J= 2.1 Hz, 1H), 6.43 (d, J = 8.7 Hz, 1H).

S B H:

BN TFI@EEN 50 ml 2O, A A ek E[3,2-b] 0 e -7- e B
Be (430 mg) FAHE (15mb, ZEi& TMANKWHE (551 mg), 125 C T R
30 44, REZKR, REABEFIE, v 50ml FEHTEBMAR, LK, Bk
Fl ol 3 ml B 34T £ AR 2K, B2 MEM 6-7F R vEI[3,2-p] % -7-F
(220 mg, WHE: 37.5%). 'HNMR (400 MHz, DMSO-ds) 6 13.12 (s, 1H), 9.01 (s,
1H), 8.22 (d, J=2.1 Hz, 1H), 6.95 (d, J= 2.1 Hz, 1H).

B

B—AFIEE S 25 ml 2 O, i AEH 6-74 vk v 3 [3,2-b] W PE-7-
B2 (356 mg) f# DCE (12mD , ZRTFWAZEEH 42mD , KF 95C
TRE 2/ REER, hZBEZE, BilET, m10m AHE, FF
AR S AUKBR BT pH=7 £ 8, KM A 50 ml FHEA T ABMER3
K, & EHIER A AR R ATk, TR TR, TIE, JEEETEFE
&, B R A A 7-8-6-58 ek ol FE[3,2-b]R R (287 mg, VKE: 732%) . 'H
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NMR (400 MHz, CDCl3) § 9.22 (s, 1H), 8.16 (d, J= 2.2 Hz, 1H), 7.17 (d, J= 2.2 Hz,
1H).
FRI:

B—AFRESEH 10 ml £ O, WANEY T-8-6-5 F 58 FH[3,2-b]H
B (70 mg) , 2-((1rdr)-4-BEFCHE)VHE (744 mg) FHTE (SmD) , F
BT DIPEA (100 mg) , K% 135°CTRuETH. RNLEE, RAUEET
BHE, HRAEHEELSE (ZBZE: Gmit=50% &3 FecdEtst 2-
((1r,4r)-4-((6- 8 sk F [3.2-b] W R -7-F)EE)VA T E)Z B (55 mg, W=
51.8%) . 'H NMR (400 MHz, DMSO-ds) ¢ 9.05 (s, 1H), 8.49-8.39 (m, 2H), 7.14 (d,
J=22Hz, 1H), 433-4.21 (m, 1H), 2.53 (d, /= 6.4 Hz, 2H), 2.11 (d, J= 9.7 Hz, 2H),
1.87 (d, J=11.9 Hz, 2H), 1.74-1.64 (m, 1H), 1.61-1.49 (m, 2H), 1.33-1.25 (m, 2H).
F$EK:

B—ATIRBEFE 50 ml 2 UM, WALESH 2-((1r,4r)-4-((6-7H £ ok vl 5
[3,2-b]H-7-F)E )V HE) L (55mg) FEE (10mD), & TWAEH
(25 mg, € 60%), KREAAE®HI%K, E—NEAAREN TR 30 24,
REER, RAKREEELBRTEIE, KA 3ml FERE, SHRERT
BRI ES 2-(1rAr)-4-((6- 8 F 2k R H [3,2-b] " -7-F) A )R F) L FF (43
mg, KZE: 86.5%). 'H NMR (400 MHz, DMSO-ds) 6 7.87 (d, J = 2.3 Hz, 1H),
7.75 (s, 1H), 6.73 (d, J = 2.3 Hz, 1H), 491 (d, J = 9.1 Hz, 1H), 4.59 (s, 2H), 3.97—
3.85 (m, 1H), 2.00 (d, J = 9.4 Hz, 2H), 1.83 (d, J = 12.1 Hz, 2H), 1.67-1.59 (m, 1H),

1.37-1.16 (m, 6H).

BB L:

B — TR #8925 ml /R, WA ST 2-((1r,4r)-4-((6- 2 5k 75 v IF[3,2-

Pl -7-E)VE E)VR T AV (33 mg) FHEE (5 mD, TETHAEMLE
(143 mg), RAZFRTRANER., RNER, K& 20ml K, A4 5 A
30 ml ZEFHRER 3K, S BHIEE A A& Krk, TARRERHTIE,
IR, REETHEEHHES 40mg, 5% HEERMERE (0.05% fAKE) F7]
G e BER e 2- (CIR, 4R) -4- (2-A F-1H-%k 7 3[3,2-b]7k % 3[4, 5-d] ol e -
1-%) FEHE) ZF (3.8 mg, kF: 105%). 'H NMR (400 MHz, CDCl3) §
8.72 (s, 1H), 7.80 (d, J= 2.2 Hz, 1H), 7.09 (d, J = 2.2 Hz, 1H), 4.84 (s, 2H), 4.17—
4.03 (m, 1H), 2.54-2.44 (m, 2H), 2.43 (d, J = 6.1 Hz, 2H), 2.16-2.02 (m, 5H), 1.47 (d,
J=12.8 Hz, 2H). ESI()m/z: 296.7 (M+1).
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SE ) 18: 4 &1 B6 By & ik

o)
HO OH
CN
N=N

p

N
N
Sy N
H

5- (WE) - (1- (17, 4r) -4- (RFHE) A TE) -1,6-Z EK%IH[4,5-d]W
[2,3-b]HR-2-% ) “RIEHE) 2-BEFFR
E%i%ﬁﬁﬁ?%ﬁ-

OH O OCbz0 0OCbz0 OCbzO ™

Ty -

NO, NH, AN\

o Q Q
G e R -
y fﬁ@ fﬁﬁ
H
HO COO0Bn COOH

Cbzo&Bn Q\\\CN Q Q JQ Q

P A

¥ 5-58 & AR (5.00 @) E60 mL DME®, Fi& T /w AKHCOs (3.01 g)
fEAT (514 ). FRMAFI6DE, BEKLE. BIAK (S0mL) F, TR
Fe (100 mL), S EHHME. AZEZE (30 mL) FH2K., &FHHAME, 1A
fog A (10 mL) ¥, TAKWRER T, g, WMERSE, HERELEEMN
(BBt G wBt M 1), HE oM 2-AES-HEXFRFE (584 g,
F=#£78%). "HNMR (400 MHz, DMSO-ds) 6 11.60 (s,1H), 8.54 (d, J= 2.9 Hz,1H),
8.33 (dd,J = 9.2, 3.0 Hz,1H), 7.51 (dd.J = 7.7, 1.1 Hz,2H), 7.47-7.34 (m,3H), 7.18
(d,J=9.2 Hz, 1H),5.40 (s,2H).

¥R B:
%L%%&%%%?@%%(amg>%ﬁﬁ:ﬁmﬁ<mmm)# Vi
BRAARP TRAPNZLK (324 g) FEFRTE (438g). RARYP T
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FRMFI6/NET . WIEERSE, EREEEN (ZRIBHE®mE Y1H10), &
B2 (FE#E) £8) S-HEXFHRTEE (656 g, F£75%). 'H
NMR (400 MHz, CDCl3) & 8.89 (d, J= 2.8 Hz,1H), 8.41 (dd, J= 8.9, 2.8 Hz, 1H),
7.46-7.31 (m, 11H), 5.30 (s,2H), 5.15 (s,2H).

FRC:

WA a42- ((FE#HFE) 88) S-BERFRFER (120 BFHEELE
(10 mL) Ao ZfF (10 mL) #, EFH\E TWAK (0.5 mL) fiZ XAENTLH
(332 g), 80 °CHL#H2/PE, RENEAHNEEIR, AWPRRANKEREZR
WA, WSS, WATZBRZE (50 mL), BELHIE, ZHRTE (50

mL) WikEY. 2 EHNAE, ALK (20 mL) FH2Kk. A3 HNE, &
fog Ak (10 mL) 2%, TAGBES TR, ik, BMERSE, EREEEN
(BB A B 1), BEHEH2- (FEHKE) &%) -5-4%%FF
B F B (662 mg, F60%). 'HNMR (400 MHz, DMSO-ds) ¢ 7.43-7.33 (m,
11H), 7.08-7.02 (m, 2H), 6.99 (dd, J = 8.8, 2.8 Hz, 1H), 5.22 (s, 2H), 5.10 (s, 2H),
4.11 (s, 2H). LCMS ESI(H)m/z: 378.2(M+1).

S D:

¥ am2- (FEa%R#EL) &8) S-2E£FFHTE (200 ) BHEELE
(20 mL) ¥, B RKAEEEEZE-10°C, KEWANKEE (3 mL) Fu L 7HEL 4
(366 mg) HK (0.6 mL) Bk, HH1504. BWAZKAEMTESH (3.59
g), WEINE, F2 NWEEA MM AKERBEEPH =8, WMAZRZE (100

mL), BEL#HE, ZHRTB (100 mL) %EEG. 2B EIMH, ALBRE
(20 mL) FER2k., 4FFNA, i HE K (10 mL) %, TAREHT
W, IR, BERSE, BREEENT (LR FHEAILD, 344
2- ((FEHHE) E48) S-MEFFRTE (13 g, F%63%). 'HNMR (400
MHz, DMSO-ds) § 7.43-7.33 (m, 11H), 7.08-7.02 (m, 2H), 6.99 (dd, J = 8.8, 2.8 Hz,
1H), 5.22 (s, 2H), 5.10 (s, 2H), 4.11 (s, 2H). LCMS ESI(H)m/z: 393.2(M+1).
$ I E:

W4-G-5-w F-1- (FFEBBE) -1H- K FH[2,3-b] 2 (5.15 ) B BT H
TE (80 mL), fr A1 N E&A M KBERK (381 mL), Finfi#16/ e, A
A (200 mL) A7 B8 785 (300 mL), S EANAE, FAZBKZE (200 mL) 3
B2k . &IEENA, A aihA (50 mL) %, TABREY TR, #iE, RE
WYE, RE| A 4-A-5-FH AL H- S R [2,3-h] R (3.01 g, FFE100%). 'H
NMR (400 MHz, CDCl3) 6 9.02 (s, 1H), 7.72 (d, J = 4.1 Hz, 1H), 7.11-7.02 (m, 2H),
6.77-6.66 (m, 2H), 6.61 (d, J = 4.1 Hz, 1H), 6.42-6.34 (m, IH), 3.71-3.51 (m, 3H),
3.45-3.36 (m, 1H), 3.16-3.09 (m, 1H), 3.00-2.91 (m, 1H), 2.36 (d, J = 6.7 Hz, 2H),
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2.07-1.99 (m, 1H), 1.98-1.82 (m, 2H), 1.79 (d.J = 6.7 Hz,3H), 1.75-1.63 (m, 11H),
1.36-1.23 (m, 1H).
FKF:

¥ & H4-5-5-A8 - LH-9 g FF[2,3-p] e (3.22 g) B FT100 mLFFEE
B, KRIMANN-ZRHEZE (632 mL) f12- ((1r, 4r) 4-EEFTE) T
fEL®E (3.70 g, AARP TRAZE0 °C, HIHFRIELI6/NE. AHEFRE,
BRI, 20 mLERE &L, BETREN, 34682 ((1r, 4 -4-
(CS-BH E -1 [2,3-0] Hw-4-%) &%) RO %) 2% (488 g, &%
100%). 'H NMR (400 MHz, DMSO-ds) ¢ 12.18 (s, 1H), 9.01 (d, J = 8.0 Hz, 1H),
8.86 (s, 1H), 7.98 (s, 1H), 7.33 (d, J = 3.2 Hz, 1H), 6.71 (d, J = 3.5 Hz, 1H), 4.13—
4.01 (m, 1H), 2.54-2.51 (m, 2H), 2.21-2.12 (m, 2H), 1.91-1.82 (m, 2H), 1.76-1.65
(m, 1H), 1.56-1.45 (m, 2H), 1.42-1.30 (m, 2H).
FEG:

¥ ed 2- C (r, 4r) -4- C (5-FEE-1H-H% [2,3-p] HoE-4-2) 85
ROE) THE (498g) WAR 200mL B F, TR TFHRAMANESER (18.6g)
Fotafo @ e (19 mL), 75 °C HE#E RN 40 2%, B HEEE LI, 40 mL Z
B, WOERE. BREEEN (FEBEL-4FKEHN 1Lk 9, B31nsy
2- C Clr, 4r) -4- C (5-F E-1H-At% [2.3-b] E-4-%) 85) &) 0K
(433 mg, =% 97%) . 'HNMR (400 MHz, DMSO-ds) & 11.99 (s, 1H), 8.10 (s,
1H), 7.54 (s, 1H), 7.26 (d, J = 3.6 Hz, 1H), 6.70 (d, J = 8.0 Hz, 1H), 6.60 (d, J = 3.7
Hz, 1H), 4.06-3.91 (m, 1H), 3.34 (s, 2H), 2.50-2.41 (m, 2H), 2.14-2.02 (m, 2H), 1.86
(d, J = 11.6 Hz, 2H), 1.75-1.61 (m, 1H), 1.59-1.46 (m, 2H), 1.40-1.28 (m, 2H).
LCMS ESI(+)m/z: 270.2(M+1).

Kk & —okvl (744 mg) AT THF (50 mL) %, Fi@ TmALEY 5
(1.64 g B THF (10 mL) %%, AAKF TEEMEE 15 247, wAb
2- ((lr, 4r) -4- ((5-8F-1H-H% [2,3-b] dbe-4-%) &%) RO &) L
(865 mg) B DMF (30 mL) YA A = Z B (422 mg), AABRF T 60 °C K
25 /NE. HEWRYE, HEREEEN (FEILZEFEH 1 19, 234sy
2- ((FREBRE) E8) -5- (2- (4 ((Ur, 4r) -4- (AF ) FTE) £
S1H-AbRE [2,3-b] RS- ED) AEFEE) HE) KEBTE (143 mg, &%
63%). LCMS ESI(+)m/z: 704.2(M+1).
B

AATERAY 2- ( CREHE) €8 -5- (2- ( (4- C C (r, 4r) -4-
(FEH£) FRTE) 858) -1H-H% [2,3-p] Whme-5-) E&FmA) M) %X
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BB (1.43 g) ¥ T 50 mL FJ& THF =, {Rk A\ EDCI (584 mg) f1 =7,
M (616 mg) , FRHEE 16 /MET. WMIEKRE KK, CI8 RERSEEMN (F
BEE 0.1%89 F B KB H=75%) , BEMHAYTHE 5- ( (B - (1- € C r,
4r) -4- (FFE) RTE) -1,6- Z KW H[4,5-d)H % H[2,3-p]HRE-2- ) Z &
JEHE) 2-AEFRFRE (318 mg, ¥ H 29%) . LCMS ESI(H)m/z: 534.2
(M=+1) .
FI

¥ FRE 5 ((E) - (1- (((1r, 4 4- (8F£) RO £E) -1,6-24
oKV H[4,5-d]HHE FE[2,3-b] e -2- ) T RJEE) 2-BE K FHB (661 mg) &
FTE60mML FHES, WA 35N EA&MMER (12 mL), TRHEH 16 /A
Bf. I INHCIEZ pH=5, B/EZEKFHE, BMEHK, KX B0mL) #*, Z
fE 30 mL) ¥, AT, BEMEH (5- (E) - (1- (((1r, 4) -4- (R FH)
) -1,6-= E KL H[4,5-d % F[2,3-b] M e -2-2 ) ZAEHL) 2-BHE
FEE (415mg, =% 76%). 'HNMR (400 MHz, DMSO-ds) & 12.16 (s, 1H), 8.70
(s, 1H), 8.46 (d, J=2.4 Hz, 1H), 8.14 (dd, J= 8.9, 2.2 Hz, 1H), 7.58 (s, 1H), 7.10 (d,
J=9.0 Hz, 1H), 6.95 (s, 1H), 5.19 (s, 1H), 2.60 (d, J= 5.9 Hz, 2H), 2.44 (d, J = 12.3
Hz, 2H), 2.15 (d, J = 11.1 Hz, 2H), 2.04 (d, J = 11.5 Hz, 3H), 1.61-1.45 (m,
2H).LCMS ESI()m/z: 4442 (M+1) .

SEHLB) 19: 647 BT B9 5

o

m

(E)-5-((1-(4-8F 2R w2 -1-%)-1,6- = E 2K vk 3 [4,5-d]H 6 3[2,3-b ] R 2- ) = &
JEE)2-H A KT
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F 5236 77 A0 T TR :

FIEA:

¥ b & 44-£-5-FH - LH- R FE[2,3-b] e (322 g) B IFF100 mLEHE
B, RRIMANN-ZRHELE (632 mL) F2- ((1r, 4r) 4-BEFTE) T
fE& e (3.70 g, RARP TwHRE0 °C, MIFRLI6/NE, AHEFRE,
BEFRIE, 20 mLF AR, BETIRIES, B340 W2-4-((5-E-1H-+
% [2,3-b] i -4-B)EE)ARTE)LIFE (488 g, FF100%). 'H NMR (400
MHz, DMSO-ds) ¢ 12.18 (s,1H), 9.01 (d, J = 8.0 Hz, 1H), 8.86 (s, 1H), 7.98 (s, 1H),
733 (d, J = 3.2 Hz, 1H), 6.71 (d, J = 3.5 Hz,1H), 4.13-4.01 (m,1H), 2.54-2.51 (m,
2H), 2.21-2.12 (m, 2H), 1.91-1.82 (m, 2H), 1.76-1.65 (m, 1H), 1.56-1.45 (m,2H),
1.42-1.30 (m, 2H).
+IER,

WAL AW 2-(4-((5- Ze- L H-AL 28 FE[2,3-b] pe-4- ) 8 3R T 8) LB (3.20
g) MAE 100 mL Z® ¥, ZERTWAZKSEM4TSH (120 g . 45 °C ¥
K2 /NB, AHEER, BTN 2 N NaOH E#HEE pH 4 8-9, FE#HK
PSS 44, A 300 mL 2B OB fEE £, B L1UE, 30 mL ZER LB
%o A BEANME, SOmL ZBRZOEER 2K, 5 FNA, 50 mL iafoa 2Kk
HENAE, TARBG TR, WK, REKBR. BREERNT (FEL AT
=1 th 200 , BE AW 2-(4-((5-AF-1H-H % F[2,3-b]H e -4-F)E E)H T
FYLHE (123 g, %= 43%) . 'H NMR (400 MHz, DMSO-ds) ¢ 10.79 (s, 1H),
7.54 (s, 1H), 7.00 (d, J= 1.9 Hz, 1H), 6.70 (d, J = 2.1 Hz, 1H), 6.31 (s, 1H), 4.40 (s,
2H), 3.08 (d, J=11.0 Hz, 2H), 2.55 (d, J = 6.5 Hz, 2H), 2.48-2.40 (m, 2H), 1.82-1.74
(m, 2H), 1.72-1.62 (m, 1H), 1.53—1.39 (m, 2H). LCMS ESI(H)m/z: 271.2(M+1).
$ I C:
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¥t gk £ — ok (923 mg) T THF (100 mL) ¥, Fig TwALE4 2-
(4-((5—§u£€-1H-Dtt%a# 2.3-b]vkrE-4-F)E E)R T E)HE (2.03 g) By THF (15
mL) iR, AARP TEEEE 1504, WALAEH9 (1.00 g 8 DMF (30
mL) B =Z7 8% (524 mg) , AARIPT 60 °C KA 2 /Mar. BERZE, #
PR A (BB A F k=1t 300 , 2L 2- ( (A - (-8%-1H-
s W 23-p MR -4-ED) B ED) Rw-4-£D T (213 g) o LCMS
ESI(+)m/z: 705.2 (M+1).

S D:

AATEMNEY 2- C (1 - (5-8AF-1H-WEE[2,3-b]HE-4-%) &%)
ReE-4-2) B (2,13 g) BT 150 mL F}E THF #, (&N EDCI (1.16
g) =78 (917 mg) ,FiRm#HHE 48 . BURKRSE RN AE, CI18 KA fAs
BAT (FEEH 0.1%8 FER ABHE=70%) , FENEFE (BE)-5-((1-4-(AF %)

FOEVE-1-H)-1,6- KL I [4,5-d] W E FH[2,3-b] M e -2- ) T RE ) 2-BER
FERmE (102 mg, WE 6%) . 'H NMR (400 MHz, DMSO-ds) § 11.97 (s, 1H),
8.61 (s, 1H), 8.45 (m, 2H), 8.19-8.12 (m, 2H), 7.57—7.49 (m, 4H), 7.50-7.34 (m, 1H),
7.16 (d, J = 9.0 Hz, 1H), 6.93—6.88 (m, 1H), 5.42 (s, 2H), 3.64 (m, 2H), 3.41 (d, J =
10.7 Hz, 2H), 2.63 (d, J = 5.9 Hz, 2H), 1.95-1.87 (m, 2H), 1.86-1.65 (m, 3H). LCMS
ESI(+)m/z: 5342 (M+1) .

W A4 (E)-5-((1-(4-(R F )5 52 -1-y1)-1,6- = A2k v I [4,5-d] L %

FH[2,3-b]MuE-2- %) —FIEE)2-ZEFFRE (100mg) EFTEImL #HE
P, WA INEAMGER (1.5mL). 25°CH#E 16 /et. A 1 NHCIHZE pH
=3, BWIEXKFH®E, BEMHIE, & GBoml) %, ZF 3omL) %, %T,
BB A M(E)-5-((1-(4- 8 F VK e -1-25)-1,6- — Z %k o F[4,5-d] "L % F[2,3-b] M
M- )RR )2 EEFER (82 mg, FFE 99%). 'H NMR (400 MHz,
DMSO-ds) & 12.19 (s, 1H), 8.73 (s, 1H), 8.51 (d, J=2.6 Hz, 1H), 8.22 (dd, J = 9.0,
2.6 Hz, 1H), 7.61-7.54 (m, 1H), 7.21 (d, J = 9.0 Hz, 1H), 7.00-6.96 (m, 1H), 3.73—
3.64 (m, 2H), 3.51-3.44 (m, 2H), 2.69 (d, J = 5.9 Hz, 2H), 2.05-1.85 (m, 3H), 1.82—
1.66 (m, 2H). LCMS ESI(t)m/z: 4452 (M+1) .

SEH 20:10 41 BS WA

o}
HOOC CN

HOOC— N=N
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(5-(E)-(1-((1r,AR)-4-(A F %) L T )-1,6- — SR "L [4,5-d] W6 [2,3-b] WL wE-2- %)
ZREE)-ZEFFRE)-D-RALAR
BARSE 3 77 A T AR

HO

HO
o} o
HOOC BIOOC, cN HOOC cN
\—NH \—NH
BnOOC— N=N B s
%N N ‘
N N
N Z~N PN
H H

N M N

FIEA,

A5 ((E) - (1- ((Clr, 4r) -4- (B FE) FRoE) -1,6-Z Ak
FE[4,5-d]H P FE[2,3-p] b pE-2- 58 ) ZAME) 2-BEEKFE (147 mg) BHEE
DMF (8 mL) %, ZFlRAAGRT TRAWANMEWND- KA ER —FH (260
mg), DCC (171 mg) Fodl% (157 mg). BAHRP TEEF 48/ . CISK
6 B AR BAT (2B H0.1% B BR VB T 7 60%), #E a9 = F& (5-(E)-
(1-(1r4AR)-4-(F.F ) X T, F)-1,6- — S 5k " [4,5-d] " "E[2,3-b] H5E-2) -F) &
VEH)-2-HEFFER)-D-KRALAEABKE (73 mg, ~%30%). 'HNMR (400 MHz,
CDCl3) & 12.13 (s, 1H), 8.77-8.62 (m, 2H), 8.10 (d, J = 8.2 Hz, 1H), 7.57 (s, 1H),
7.39-7.25 (m, 10H), 7.17 (s, 1H), 6.93 (s, 1H), 5.17 (s, 2H), 5.12 (s, 2H), 5.11-5.04
(m, 1H), 3.17-3.02 (m, 2H), 2.59 (d, J = 6.1 Hz, 2H), 2.48-2.38 (m, 2H), 2.19-2.08
(m, 2H), 2.08-1.94 (m, 3H), 1.60-1.45 (m, 2H). LCMS ESI(')m/z: 444.2 (M+1) .
LCMS ESI(+)m/z: 739.2 (M+1) .
¥ EB:

¥ EM —FE (5-(E)-(1-((1rAR)-4-(F. F %) 3F T £)-1,6- — S5 %L [4,5-d]
g [2,3-b] PhEE-2) -E) R E E)-2- B E X FHE)-D-RALAEARE (69 mg) &
FTE12mL BREF, WAISNAAKNAER 3mL). FmiFFl6/ef.
I NHCIEZpH = 5., WEAGFHE, REME, FT. wk (12 mb), &
e K (12 mL), B, AT, #EAESHG-UE)-(1-(1r4R)-4-(F.F £) I
T#)-1,6- Ak [4,5-d] W [2,3-b] HLiE-2) - ) A #£)-2- % £ K FE E)-D-
RAETR (45 mg, FF£86%). 'HNMR (400 MHz, DMSO-ds) ¢ 12.98 (s, 1H),
12.57 (s, 1H), 12.17 (s, 1H), 9.46 (s, 1H), 8.83-8.63 (m, 2H), 8.11 (d, J= 8.1 Hz, 1H),
7.58 (s, 1H), 7.20 (s, 1H), 6.95 (s, 1H), 5.20 (s, 1H), 4.86 (dd, J = 13.4, 5.9 Hz, 1H),
2.89 (d, J = 5.7 Hz, 2H), 2.69-2.56 (m, 2H), 2.48-2.37 (m, 2H), 2.20— 2.09 (m, 2H),
2.09-1.99 (m, 3H), 1.59—1.46 (m, 2H). LCMS ESI(H)m/z: 559.2 (M+1) .
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Sl 21: 4 &1 B B4 & Ak

HO
0
HOQCYBLNH cN
3 N=N
/I )

HoN N
DA
NN
(5-((E)-(1-((17,4R)-4-(F. F %) 21 T, %)-1,6- = & 7k b 3 [4,5-d] v "% F[2,3-b] "0 % -2-
)T AJEF)-2- B EFFEE)-D-HER
EAR ST AT TR

N=N )
N
BocHN N
,\ 3\ R N
P P P
N N N
NN N N NN

BIRA:

¥ 1 & 1 5-((B)-(1-((1r,4r)-4-(8 F £) IR 2 £ )-1,6- = E sk v H[4,5-d] W ok 7+
[2,3-b]HL 5 -2-F) Z % #£)-2- B L EFHE (285 mg) B EEDMF (15mL) F,
FhRrAIRY l\fm\ﬁu)\ﬂc%\%m Boc-D- ¥ £.8 ¥ B (540 mg), DCC (332
mg) FHEE (305 mg). RART TERMFI/NE . CISR MEREEN (Z
JiE HLO 1% B B R KA A’fwﬁ 50%), 5 2|1t -E Y NS-Boc-N2-(5-((E)-(1-((1r,AR)-4-( &,
FE)IE T H)-1,6- 2 Sk H[4,5-d) B HF[2,3-p] e -2- 2 T AR B)-2- B A K
FEEE)-D- B A B T B (120 mg, F#25%). 'H NMR (400 MHz, CDCl3) &
13.61 (s, 1H), 12.05 (s, 1H), 8.77 — 8.62 (m, 2H), 8.13 (s, 1H), 7.95 (s, 1H), 7.54(t,
J=28Hz, 1H), 7.38-7.32 (m, 5H), 6.98 - 6.77 (m, 3H), 5.19-5.13 (m, 3H), 4.57—
4.55 (m, 1H),3.17 (s, 1H), 2.59 (d, J= 6.1 Hz, 2H), 2.48 — 2.38 (m, 2H), 2.19-1.94 (m,
5H), 1.87-1.75 (m, 2H), 1.52-148 (m, 2H), 1.45-1.41 (m, 10H). LCMS
ESI(+)m/z: 762.2 (M+1) .
% % B:

AL & 417 & N-Boe-N2-(5-((E)-(1-((17,4R)-4-(8. F £)FF T 5)-1,6- = Sk &
I [4,5-d) WP FE[2,3-b]HPE -2- B) A E)2- B E X F B E)-D- A 8% T B
(110mg) BFTHEIOmL FHEF, WA3SNAELHER (24 mL), &
W16/ E. F1NHCHAZpH = 5. BEAKBRNE, BEHE, mA (12
mL), BOFET, BEAEIS-(E)-(1-((1r4R)-4-(A F #£)IF T £)-1,6- = S 5Kk
I [4,5-d1 W FE[2,3-b] e 2- ) A E)2- B E X F B E)-D- A’ (73
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mg, #%89%). 'HNMR (400 MHz, DMSO-ds) 6 12.26 (s, 1H), 933 (t, J = 1.6

Hz, 1H), 8.85 (d, J= 2.0 Hz, 1H), 8.73 (s, 1H), 8.12-8.09 (m, 1H), 7.95 - 7.89 (m, 3H),

7.60 (t, J= 3.2 Hz, 1H), 7.23 (d, /= 8.4 Hz, 1H), 6.98 (s, 1H), 5.21 - 5.12 (m, 1H),

4.51 - 447 (m, 1H), 2.78-2.71 (m, 2H), 2.67-2.56 (m, 2H), 2.48-2.37 (m, 1H), 2.20-

2.09 (m, 2H), 2.09-1.99 (m, 4H), 1.74-1.38 (m, 7H). LCMS ESI(H)m/z: 572.2
(M+1) .

SEHE ) 22:40 A 41 B10 B A R,

(5-(E)-(1-((1,4R)-4-(4.F ) IR & %)-1,6- = .5k " 3£ [4,5-d] " %6 3 [2,3-b] 7 7% -
2- YRS E)2-BERFEE)-D-H A28

S5 7 A T TR :
HO HO HO
o}—@ CcN Bno—@%—@ CcN HO—<¥ }X—Q N
HO R NH N NH -
o _N%Q’ e o

I A

Ktat S-(E)»-(1-((1r4r)-4-(8F 2)30 T 5)-1,6- = S 5K 51 [4,5-d] v %5
[2,3-b]H o 2-2 VA H)2- B AKX FE (140 mg) fr D-HE B - FH (246
mg) BHEAE SmLNN-—FEFHERY, AEWMA_HTEH T (163
mg) AR (55 mg), RARIT, BRAEEEEIRTHE 16 Mt BN
ZRJG, T, BEEMEMEMNEY =T EG-(E)-(1((1r4R)-4-(AF £) I T
£)-1,6- = A2k FE[4,5-d) W 5 FE[2,3-b] L 5 -2- ) ZAE F)-2- 5 F O FEEE)-
D-B 4B 8 (135mg, & 56.8%),

% B:

A A = EGS-((E)-(1-((1r4R)-4-(8.F ) T HE)-1,6- = Aok 2L 3[4,5-
dlFit P& IF[2,3-b]PE -2- ) — A E)-2- B E K F B E)-D-5 A8 E (135 mg) &
fRE 24 mL FREF, REMANISN AEMNH(6.0mL), ¥R EEAEZR TR
16/, RMER)G, WA IN HBEERE & pH = 7, BEXRLRFRNEE
Fl I N #BBREREZE pH = 3,8 F, BEWEARNMAECHK, ¥ LERKE
G, HETBAAWG-(E)-(1-((1r4R)-4-(£. F ) KT #)-1,6- = A%k "k FF[4,5-d]
s S [2,3-b]0E R -2- B A E)2-FAE K FEHEL)-D-FER (95 mg, FF
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92.5%). 'H NMR (400 MHz, DMSO-ds) & 13.38-12.51 (s, 2H), 12.23-12.09 (m,
1H), 9.32 (s, 1H), 8.82 (d, J= 2.4 Hz, 1H), 8.70 (d, J= 6.2 Hz, 1H), 8.12 (dd, J=9.1,
2.4 Hz, 1H), 7.60 -7.55 (m, 1H), 7.18 (d, J = 8.9 Hz, 1H), 6.95 (s, 1H), 5.33-5.08 (m,
1H), 4.56 —4.49 (m, 1H), 2.59 (d, J = 6.1 Hz, 2H), 2.47-2.44 (m, 1H), 2.41 (t, J="7.5
Hz, 2H), 2.22-1.98 (m, 8H), 1.58 - 1.48 (m, 2H). LC-MS: m/z 573.2 [M + H]".

SEHB 23: 40 A4 B11 B A K,

HOLC
\@NE_Q ‘\

HZN—</

NH, |\\

-
N
NTOH

(R)-2-(5-((E)-(1-((1rAR)-4-(& 7 2 )7 T %)-1,6- = 22K 3£ [4,5-d] L% F+[2,3-b] "L
WE2-H) A E)2-RERTRIEE)-S-(CAE T FE)E£) KB
AR Z 7 AT AR

° ° o NH (o]
O NH AL o NH _B, 0
s )k /\/\)k s )L /\/\/lk S A e
OH OBn 0’ N N s OBn
H H R
NH,

NHFmoc NHFmoc

HO HO
0
HO,C N BnO,C cN BnO;C
—NH
N=N c 3 N=NC D

i HNJ—

N>/\N PBHN—( N>’\N HzN‘ﬁ /
N7 N N7 N N ﬁ

FIEA:

BN -((OH-%7-9-%) B £, 5) 3 #)-N"-((2,2,4,6,7- . ¥ #£-2,3- = 4 % 3 vk vdi-5-
) wE£)-D-B AR (1.60 g3 ENN-Z ¥ £ ¥ B (100 mL)F, FE T
BELEY (0408 g)FRAF (0.506 g). AABEF FTEEMEL6/IH . LK% )E,
W, BEKZE, THEFENEENEDTE N-(9H-7-9-5)F & 5) % £)-N
Y((2,2,4,67- T F %03 A F k-5 B B E)-D- AR (176 g, T X
96%). LCMS ESI(+)m/z: 739.2 (M+1) .

F I B:

EUEHTE N-((OH-7-9-5)F E5)H £)-N"-((2,2,4.6,7-E F #-23-2 4

Fbek-5- )@ BEE)-D- AR (1.66 ¢) AL E4R%E (2 mLAZES mL
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NN-Z—HEEBMBEE)., RARP TEEEH IR, REET, #THEA, T
M F N EEA YN -((2,2,4,6,7- 1 F £-2.3- = G 3K 5 vk o-5- ) #EL X )-D- A
£ (928 mg, F#80%). LCMS ESI(H)m/z: 517.2 (M+1) .

$IEC:

¥ A B M 5-(B)-(1-((1r4r)-4-( 8 F £5) 30 2. 45)-1,6- = A sk vk 5 [4,5-d] M vk 3
[2,3-b]FHLE-2-3 VZ A% £)-2-B E K FEE (260 mg) B EDMF (15 mL)
P, FRAART TRAWAMSYIN((2,2,4,6,7-I F $-2,3- — E K It ok 7 -5-
Vg B &)-D- FF 48, (757 mg), HOBT (119 mg) ,.DCC (181 mg) Fo4-F &
ok (356 mg). A AR T40 °CCHEFE18/NEt. CISR MERA BAT, BE A
W1 EN-(5-(E)-(1-((17,4R)-4-(F. F )P 2. £)-1,6- = Aok 3 [4,5-d] & 7[2,3-
plbrE) -2-3) T M ) 2-F HE K F B ) N°((2,2,4,6,7- L F ¥-23-Z A K Ik
w-5-25) B BE A )-D-45 £ B (280 mg, F#50%). 'H NMR (400 MHz, DMSO-ds)
§ 13.03 (s, 1H), 12.11 (s, 1H), 8.77 (s, 1H), 8.65 (s, 1H), 8.14 (s, 1H), 7.56 (s,
1H), 7.37-7.30 (m, 5H), 7.11 - 6.77 (m, 3H), 6.42 (s, 1H), 5.21-5.13 (m, 3H), 4.58—
4.56 (m, 1H),3.11 - 3.08 (m, 2H), 2.89 (s, 2H), 2.59 - 2.51 (m,2H), 2.46-2.40 (m,
8H), 2.12-1.88 (m, 10H), 1.52—1.23 (m, 10H). LCMS ESI(')m/z: 943.2 (M+1) .
B D:

AT EN-(5-((E)-(1-((17,4R)-4-(F. F ££)3L 2, £)-1,6- = £ 5K H[4,5-d]
weg IE[2,3-b]RE) 2-F) T A E)-2- B AR R FELE)- N°-((2,2,4,6,7-I F £-2,3-
ZAK ek el-5- R EBLR)-D- AR (027 @) BEIOML-_EFIKE, HRE
T, B0 mL=ZA L%, AEFRRMN2NT. RNFE, BTER, $THEF
S E AT E S-(BE)-(1-((17,4R)-4-(£. 7 )21 2 F)-1,6- = A2k 51 [4,5-d]
e IF[2,3-b]HLPE) 2-5) T AE £)-2-ZA B K F B E)-D-F AR, (180 mg, F~ %
91%). LCMS ESI(t)m/z: 590.2 (M+1) .

I B

KA E (5-(E)-(1-((1r4AR)-4-(F F #)30 T 3)-1,6- = S oK 3 [4,5-d] ]
W IE[2,3-b] ) -2-F) AN R)2- 2 E R FHE)-D-HEE (160 mg) BFT
EImL FREF, WAL NEAKNER (5 mL), EmfcFlelsmr. AIN
HCIH ZpH = 5. WE XKL EHE, BEME, FT. oK (12 mL), BOK
F, & AR OGN E I A DR)-2- (5-(E)-(1-((1r,4R)-4-(F F £)3 & £)-
1,6- — Sk HE[4,5-d| W I [2,3-b] ) -2-) — A H)-2- B AR F B A)-D-AF
A8 (69.1 mg, FFES50%).

'H NMR (400 MHz, DMSO-ds) & 11.91 (s, 1H), 11.34 (s, 1H), 8.56 (s, 1H), 8.45 (d,
J=2.8Hz, 1H), 7.82 - 6.77 (m, 8H), 6.54 (d, J=9.2 Hz, 1H), 5.12 (q, J= 2.4 Hz, 1H),
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4.50 (d, J = 3.2 Hz, 1H), 3.18-3.17 (m, 2H), 2.61-2.60 (m, 2H), 2.48-2.44 (m, 1H),
2.05-1.73 (m, 8H), 1.58-1.47 (m, 4H). LCMS ESI(+)m/z: 600.2 (M+1) .

L) 24: 64 B12 B9 £ AR

HQ,

O,
NH
Ho—:s:,—/_ N=N \
e N’
N
X
Bh
NT R

2-(S-((E)-(1-((17,4r)-4-(F.F 5)30 T 5)-1,6- = AR 5[4, 5-d] 1 % H[2,3-b] 0 o -
2-H) "R E) 2B EFFREE) O k- 1- 3%
B AR AT Fox

W@ PO o R e
d I N=N d Ho-5—/ N=N Qﬁ
: \
N

$IRA:

A5 ((E) - (1- ((Clr, 4r) -4- (B FE) FRoE) -1,6-Z Ak
FF[4,5-d) W FE[2,3-b]MEpE-2- 5 ) @A E) 2-AEKFEE (236 mg) HEA
DMF (10 mL) %, ZFERAARF THRAWANUE222-Z R L E2-A X 7 -
1-BEL B (276 mg), DCC (275 mg) Fodtee (253 mg). A AEF TI5CH L
16/0E . A BAT (ZEEHO0.1%8 B B KB 4 50%), HEME9222-Z87
H2-(5- ((E) - (1- ((r, 49 4- (AREFHE) KT HE) -1,6- Z A% [4,5-d]
Mg [2,3-b]0knE-2- ) Z TR FRE) 2B EXEREBNE) TiR-1-HERE (141
mg, F=%42%). 'H NMR (400 MHz, DMSO-ds) & 13.04 (s, 1H), 12.08 (s, 1H),
9.71 (s, 1H), 8.66 (s, 2H), 8.04 (d, J=7.2 Hz, 1H), 7.61 — 7.51 (m, 1H), 7.05 (s, 1H),
6.92 (s, 1H), 5.18 (s, 1H), 5.00 (q, J = 8.6 Hz, 2H), 3.83 (m, 4H), 2.60 (d, J= 6.1 Hz,
2H), 2.45 (m, 2H), 2.08 (m, 5H), 1.54 (m, 2H). LCMS ESI(H)m/z: 663.4 (M+1) .
#$ B B:

¥ AM222-Z B HE2- (5- ((E) - (1 - (Ur, 4r) 4 (FEFHE) K
TE) -1,6- ZERL[45-d WA [2,3-b] R -2-5) ZTHRE) -2-F EFK KB
W) Zoke-1-#E 8 (110mg) BEFAERmL BHES, A4 NAEMER
(6 mL). 80 °C#H#16/Met. 1 NHCIHEZEpH = 3. BEAGRRHE, H/EH
W, KF. A (12 mL), HO. CI8K B EERA RN (FEHO0.1%EH ¥ 8 A
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B H20%), BEAH2- (5- ((E) - (1 - ((r, 4 -4- (FEFE) I P
£ -1,6- Z AR [4,5-d] W [2,3-b] e -2-2) T ERE) 2-F KKK LB
M) Zke-1-%8 (25 mg, F%26%). 'HNMR (400 MHz, DMSO-ds) & 11.93 (s,

1H), 11.00 (s, 1H), 8.58 (s, 1H), 8.48 (d, J = 2.8 Hz, 1H), 7.78 (dd, J = 9.1, 2.8 Hz,

5 1H), 7.49 (s, 1H), 6.85 (d, J = 3.0 Hz, 1H), 6.53 (d, J = 9.1 Hz, 1H), 5.25-4.98 (m,
1H), 3.62 (dd, J=12.1, 6.2 Hz, 2H), 2.75 (t, /= 6.4 Hz, 2H), 2.61 (d, /= 6.1 Hz, 2H),
2.48-2.42 (m, 2H), 2.07-1.93 (m, 5H), 1.57-1.42 (m, 2H). LCMS ESI(+)m/z: 551.4

(M+1) .
S oA RN RS R AER XA, RASWATZEE (WwZHEE 18
10 F19) RUWFEHRER 1 PRLED,
* 1
LCMS
| b \
a | ne s X4 ESI(+)
7[
m/z
HO, (E)-2-% 2-5-((1-CR "2 -1-
HOOC@ @ 3£)-1,6-= kAL [4,5-d] s
25 BI13 NN N F23-b1H-2-H) A | 406.2
N
N@B #) % BH
| N
NT TN
HO 0\\5’9 > oN (B)-5-((1-(4-((R & 7 )%
Hooo@ (DWH B 25 ) T A UR pE-1-25)-1,6-
26 Bl14 N:N%N,N ZE K FE[4,5-d] L 3 538.2
a
Nm [2,3-b]4 % -2-2) = . 2)-
NTN 2-# H K TR
HO
HOO C@ —cN 5-((B)-(1-((Irdr)-4-(fL £ &
HVIR T, 2 ) 1H-o o 5 [4,5-
27 BI15 N=N ) 461.1
)N )& F[3,2-b) M -2- ) =
N
m AR E)2-EEETFE
N/
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\ LCMS
L | AW |
% 4 b & ESI(+)
# RE
m/z
HO
HOOC@ “~CN 5-((B)-(1-((1r,41)-4-(§. % &
)R T H)-1H-7% 8 [3,2-b)
28 BI6 N=N 4452
N PR 3 [4,5-d]PH PR -2- 2 ) =
(0]
fi/) SRR 2B EETH
N

SEHLP A JAK W /o 3 &) 7 6 7 P Al

10

ETT
LR S

(1) B R & K
BB W KR 2k, 4 F: 50 mM HEPES, pH 7.5, 1 mM EGTA,

10 mM MgCl2, 2 mM DTT, 0.01% Tween20
(2) 1XA8 I 2% v 3
REHME R, 8 FAK: | HBIOXRNEZAEEIX
(3) AX B AR
B BT 4% v o A B JAK B B E4X A K E (JAKL: 40 nM, JAK2: 0.5

nM)

(4) X R B
B R 2% R A B ULight™-JAK-1 (Tyr1023)E47 £200nM (WK 50

nM)

15

20

(5) 4X ATPVE
R SR 2% R R BATPEAX A R E (JAKL: 160uM, JAK2: 40uM)
(6) 4X MR A A M5 K
DMSO#Z MR A AWM EL0 mMEFR, 3BEHERERERAMTERE,
GMAHEBEI0ONRE A, WA S WELRETEE Y : 10uM - 0.5 M
(7) 4XTf [ RE 2600 3K :
IXA W 22 w8 58 V5 FFEDTA £40 mM (EDTAZCK E : 10 mM)
(8) 4X A% M HL M K
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1X 4 ] 22 o % # B BusRiC ke MF & (anti-phosphotyrosine (PT66)) £8 nM
(FURERE: 2nMD)

2RI

(1) FI384 IR B RK A AN2.5uL, 4XH B, M2.5uL, T 2% BT
TREKENAXM R A WBER, FMNRERE2NEI, IHREHBBERE S
X BRAE o 42 % BR 4L (DMSO4L)

(2) BH384Z MR, RABwALAEY, 10008, HOI1494, EERTES
60%-4¢

(3) 191384 % I F Am A 2500, AXJEANETE, 1000 F 0 14-4F

(4) ©1384 % LM P AIm A2.50L, AXATPH 7, 1000% #0104, R R

=

(5) JAK1 = im K i 2/ aF, JAK2 Z g KR 1 /N B

(6) JAKI B R B9 & 4 o 0k JE o0 Al &y = JAKL: 10 nM, J&47: 50 nM,
ATP: 40uM, WA AL KEZE %: 10pM-0.5 nM

JAK2 B8 & 4 o A0k B 4 Bl . JAK2: 0.125 nM, JE#7: 50 nM,
ATP: 10uM, MR LEHERERE % : 10uM - 0.5 nM

(N B NEXE, 13842 ARG I P w ASul, 4XEE RN AR, 1000
#, BRlgH, EERTERS4

(8) 384 £ IR G FL P I A SuL, 4Xa MR EER, G MFAR LR E A2
nM), 1000%, #HOlg#, Zim&f TEE LG

(9) FilkBH £ K G, EEnvision AN LI Z &I HESE

38098 o 47

(1) LABR AR % & X PR A 100%37 6] 2 Fa [ 4 4 fR4E (DMSO 4D % 0%
WHZE, HERMAEWENKEX LA E 2 I H =

(2) T GraphPad Prism 3K £5 1 < 4 91t -4y 9 K & %4 3 (& A A8 5 5L 89 8 4
R R HATEREET 2, FERN L ESHFEMEIKE JCs0) FTiEE
RERFER2P.

& 2 oA ey £ BAH R E 1Cso

B JAK1 JAK2 B JAK1 JAK2
eyl 5 1 17
(ICs0,nM) | (ICs0,nM) (ICs0,nM) | (ICs0,nM)

68



10

15

WO 2024/041586 PCT/CN2023/114558

Al 133 536.1 B1 2.15 38.7
A2 5.94 27.0 B2 0.045 0.1
A3 7.04 101.9 B3 0.04 0.37
A4 105 100.1 B4 0.47 1.74
AS 1.83 4.04 B5 1.33 7.15
A6 313 40.3 B6 0.45 0.81
A7 3.85 57.8 B7 1.0 0.27
A8 5.86 72.0 B8 1.75 4.26
A9 3.05 56.4 B9 2.52 6.62
Al0 96.7 21.1 B10 1.34 0.28
All 5.62 4.19 B11 1.6 3.38
Al2 38.9 37.9 B12 1.02 0.47

PlEg 2R, KREEASH JAK] f1 JAK2 B4 B 4F 886 37 4005 & .
EHH B KBREANARA S FREFEHMIR
I, ZRAE

SDARHEKEELTHEMAL. A2, A3, B3, B6. B3, R&EHNZLHE
BRI S P R RBEIRE, TEEMEMARFIAESEK, AR
EHAESDA B AW R A FHAE. B RES/ D R4/ Ny B E R E,
IR 2 R R E, ERAMERE.
2, Zhag

GHEIA AR, TR —K, FESDARZESE (12hlE), ZHY
K, WMEREEL AR KRERSE T KEHAL. A2, A3, B3, B6. B3, EH%
HRE, AUFEWRIFT . SDARLHAhETRE#E, ZRARPTH
HkAK. 2B TFAHERMAALEE0S, 1. 2. 4, 8, 12924 h, H#F i h
020 mL, EFEDTA-R2HLBE . i o RHTFEXREEFAIHA,
1500-1600 g# 210 minJ5 4 & L%, REE-90 ~ -60 °Ck A, UUHH S
o FAnBRHEREWEELTRY, AHhkeEE, HREE/ERRLLI0
AL A N BT AR AR A R (2 20% F BB AR, ¥, L.
3. AT

&3 WMARRE A AEEE P 24h R ERE
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225U #1€ (mglkg) AW 24h 2t EKR (%)
i Al (RTES) 83
64 Al 50
thAd A13 CR¥EH) 11.6
¥ A2 (RTED 7.2
téath A2 50
A A13 CREH) 248
&4 A3 (B 0.78
44 A3 40
A A13 (R 343
A B6 (EIZ5) 5.1
.44 B6 50
A4 B3 (¥t 82.1
33 (5 B6%E
.44 B3 144 B3 71.2
RE)
R4 R L REYEAREKAN PK 53
pitu Fillh=s o Tonax Cruax AUC.
(mg/kg) (h) ( ng-mL™") (nghgh)
T A% Al (B NA BLOQ NA
50
Al a4 A3 CREH4) 12 9.1 NA
WA &4 A2 (FI25) NA BLOQ NA
50
A2 a4 A3 (R4 4 80.6 972
A at A3 (W#) 4 2.08 8.92
40
A3 A4 A13 (R4 12 69.9 836
b A4y 44 B6 (RIZH) 4 0.7 NA
50
B6 44 B3 (R4 12 4.8 69.1
A
K5I 3305 B6 4441 B3 12 126 324
B3 FERE)
“r A
BLOQ: KT E&IR;
NA: R#EH,
5 GE: 649 AL = £ e9REH AL3, RE 120F P ER U, TEitHE AUC., e

B6 {2 4h & D ETR K, WA EITE AUC.)
IWFRIFTUEY, MRS ERENESE, BREEER AT,
MFAFTUFE, EERBIN Toa —RE 4/DRLUE, £H 12/08,
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