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A pg ZEUL, B4n-CHs . -CH2CHs -CH2CH2CHs -CH(CHs)2+ -CF3 Bi-CH,CF3, #¢ili%-CHs.

TEAZ ST S ) — PPt e it 77 20, Ry Al Ry EEFEAE — Ik Cis WBEIEMr, LIk C2
10 Bt

TEAZ SN T R A ik s 77 =, Rs /& Ho

TEAZ S T7 S 1) R e de Szt 77 Xk, Rs A& -Coe Bt 25, 1] 411-CHs -CH2CH3 -CH2CH2CHj.
-CH(CH3),, #flti%-CHs.o

FEAZ ST G210 EIRREE It T5 b, Re 7 B AL H B 2, Lk H 8 F.

15 TEZ S )7 R0 Bk ik szt 7=, Ry & H, 8¢-Cre kidk, #W-CHs. -CHoCHs. -
CH2CH>CH3. -CH(CH3)2, #flii%-CHs.

TEAZ LN T R ARk s 77 0, Rg &-OHo

PEAZ ST B BRI S 5 A, n Alm2Zz—HR0, H—N1, RiER EZTH
FoY BIARALER X AR AL, ARIEIERET Y BU4RAL; #lll, RiEER: & Cie ki, ik RiEK R,
20 Je-CHs, EET Y WAL X IARAL, LEIERET Y B4R .
TEAZ LT = BRItk sz 5, n flmZ2—H0, B4 N2, RiB R, A ERE
T E Y BARA. X IARAE . B BEEET Y HIARAI AT X AR, DLk AmERET Y 4B
fi7. #l4n, RyEE Ry A& Crebidd, ik RyBY Ry &-CHs, [RIIERET Y B4R,

FEAZ ST S0 EIRARLE St 5 b, n AT m 208 1, H Ro A1 R & F ARSI AERE T340
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Y B9ARAL, B X BIARAL, BIandsiEe T Y BARAL, BOSERT X B4R, B REET
Y ABALAT X IARA7, ARIEIEET Y BIARAL, ik Ry Al Ry & Cre St 2k, HARIE Ry M1 R,
Je-CHs, BIERT Y WAL, sRERT X MA, s mERET Y FISRALAT X 4Rz,
IR SPERT Y BA0AL; BOERT . LG RIN IEET Y A7 A1 X ABAZ I Ry A Ry IEHAE — i
TERK Cra WAL I, #1W1-CHz-+ -CH2CHz-+ -CH,CH,CHz-o

TEZ ST R R it 7y =0, 7EAb2: ErlAT A& G T, Ry A/ek Ry AT DLEE R B
S M, fitik R A,
BUH IR, A RS P 55 UL EAT A A2 B0 8 16 St 7 58 AT 2 BT A ik
(1St 7 % o
AR A AP Bk Szt 77 UG LA BARL A4 HSr Rk iR, BAR SRR, fae
TR, AR 2452 bl sz i Eh A 77 A9

(o] o) o o
7 ) ﬁi -
N cl SN
|§/U B N-NH ‘/L B\INH KL | N-NH
N N N N
OJ N o\) W J O\) \'\1 Z
1 2 4
O fe) o o
NN SN N SN
KL /Ii:(\\ /ng | lll '/\I_NH l/\N | N%‘)NH N | | L\]—NH
N N N
ool gl oa Y wal
5 6 7 g
HCOOH E;ﬁ HCOOH ﬁNﬂ HcooH N N
N / N 2 N
HN \rﬁw Hr\(\) L N Ly NN~
= N B N
N |4 N-NH = N e [ NN
0 /N‘N FF 0\) N \‘) N
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N N N N
SN =N =N
\//&_)NH YN| '{| /N_NH N |/ /N_NH H(N| IA_)NH
¥
R ST SRS St
17 18 19 20
o) 0o ﬁoﬁ o)
) <) N o

23 28 29 30
o) o
= 0 = o
N N
7 &
‘ \I\ll N—NH N | oN N—~NH HO
N | | N— = ) SN
or'N - N NH N Nv | N—NH
/
F?(b \ i or N \ W OYN\) =N N /\ NM
31 32 34 35
E;j N N N
§ N NN ~N
| HN-N r>< - N-NH | N-NH OH|| N-NH
N7 N ) N /) = N / Z / Z
O\) N= N HN\) \ N /N\) \ N (0] \ N
36
0
° )
Ny .
N
N OH|| N N—
| N—~NH N_ 4, NH
// \ /) %
o\/J N

10 XT%TIF)? ﬂ%ﬁ’é’?%ﬁ’ﬂlﬁi@%ﬁ"% AR TR 86T Jiis A A YY)
A B, PIRASCH e M E YIRS At sty 38, EALEFA I B AR
a0
RARERBOR

GNETSCR IR, CUA ATR SR B 50 2 AR 2 Rl e 0o o AR T o BATI 242 A

15 HRIL, ERROIEYIRES SIS ATR BB, I 7EE G R0/ S G T SR/ s Ak e

PR T I BA AT A . T A B GUR R A YIS R, BUNAR L&Y T
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T BT AR EERT ATR (R BB R o 534, TIUWA R I & 47 AT T0B)s it T AR
T ATR AR E A7 A 3 KR

HAgsh, 20t e kI, AR IR S0 Al A7 Rl ATR 5 S e 40 M pRis 1, fefs o
BLUA R —Fh e 2 R BORSOR -

o EIMY ATR BABEAGIRG M 7EWEE ATR 06000 2 5250 7 B R 1C50 78 0.1nM~1uM S [,
% 0.1nM~0.5uM i ], fRIE7E 0.1nM~0. 1uM Y], AR 0.1nM~50nM 3 [F] . 0. 1nM~20nM,
nEPESZB] 1 BTARIE; A/e

* FH LOVO 4 PRIEEAINGI AL, AniE PR S B] 2 prasr; A/ek

o BAT RGN S e, BN BAT BRIt AT QAT BUIR S ZaTa] f, S
b2 ty], A B S AF AT, Wil PR St 3 Frask; A/ek

o HAMER AUCO-t 4, HARIFRIRAME, HEMAEDRIHE, W SOEEszEs] 4
FIrsriE;  AH/ek

o RIEFMZeatE, WUERRYE. P4SOR /D I Z5WAH BAE U B i 5 P A/ sl s/ i) Bl E
s Fi/ek

o RSFRIEALMERT, QUAMEE. PIELRYEL R M, WSS S BT .
ST LA ARSI AR, AR IESR UL T 255 H AR DT %
AT HRTBRRAEAUNE RS

7, AKBIBREELY) . JCHGE AR ATR HI057) S5 JCHOE AR o 77 sl i
T AR LAY .

Sy Jit, ARG T A ETET 5 ATR AN A K BIE &4 .

FEHARK St 7 A, AR IR B TR 7 A/BTB; ATR W BTk i (1 & AL AR Jé ke
FIGEHENE FH ] ATR K PRAREE B A A 3 /b BH B o3 o3 R A5 0 ) A% i AL & 40 5
PR Bsi B dn s el nl , B RRAEANER T VBRI, 1) G 3 g (B 3 5 PR L 4 i
LI SRR 20 P 0 S PR P I RS PR 8 TR ) 2 R PE R BESE . R
EL AR GG PER R (1 Qnith 08 2T e AR AT etk ) B AL R W ARG, AR IR
T~ ol e AR E B FLEE RS b, B S LR e (A N R Ao /N A RLR 4 g
SCUE R )y AR R GRS (B TR S BRARIIAR B AN R PERR A BRI 22 TR PR AR
JE R AR S TR . BRI PR A R L e 2 R L 2R A R
A7) Bl (B an B R TP ISR SR N BRI BB
PREEOR . FURMRE . B Shaile . MEBURRE. TSR B, SRSV, TEIUE. T
B TENBRE. SN DU B BRIRARME . PRWIInE R R, T
YRR AP JCR AR ISR BB RUEVE AR, BLAL
RHRAE (B ar R SO LA IR A A 22 40 TR ) o
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A WUCHSR T i 7 A s . BT AMe . CREEE. U0, PR, TEN
Bgs B B PR KRBV, PR RGO SO L. DU Sk RE R A
W EERRONEY) . BTSRRI TAR R FOE MR R, 2% EaliEszi
HEER S

AR RIHEH

Sy T3, 9 T SRBGTT BB H ), n] BURE AR e WA S YRR b v 2 S SR R D
MAEY. R, ETAKRPMLEY) R 2R s AP E R . BCE K AUCO-last, KA
R, AR ISR % B A 2 sh = e S R AR R R 2

Rk, ARGy mAH S, LS ERAR I S PRIZ) ] 1252 BE

MR & ERE AP b B B T2 R R R il ngs 245 77 AN SR R 45
TR 3K 53 ) 24 27 m] 42 32 BTG 1) A2 AR SR AR N 522 2N B HLAIA T8 41 Ansel, Howard C.,
%%, Ansel’s Pharmaceutical Dosage Forms and Drug Delivery Systems. Philadelphia: Lippincott,
Williams & Wilkins, 2004 41, SLiEGIAIVEFR FBEHICE A i pl . SURscH sE i) 84K, pH
TSR Geppanls EARGR). TR ARE A REETEA WA JEE A, AR BT
A BIEA PUEALT YRS BRI I TEhA. ARl IRl RS e 2
I

AR B2 A P ] DL G AR SR AR G 2 R B R SR EC ], 407E Remington’s
Pharmaceutical Sciences 5 20 ik W ATFHIFEIAR .

AR 2 AW ml A LLRRUE 7 R - B, AE R 7 SRS DR, B
W BB o R &5 IRy S BEdbB NS, Hd )l B o amESaEIUA . # kA
K TP B TRt . 8 TIx S H B, AR B G n] DU AR O N i 77 v
W A ) HREE, BRI A, BRL. AKPEERIH R SRR (RTINS R4 BN
Ko Al BOE. FUE WA AR TR RG] G K P B T v B T TR
.

AR A E D B TR B 9T 70 B ORI IR A — R AR 2= ARk, B4 BTG T AR
o R DL I P T L 5 1R SR AL S I Ak R A T R DT IR T o R TR E R YR
A R E R 2 LACE B 5 A RIAERI 2 . XGRS R R, B
AAKIE A RGIT T R . — R, ARG EAES HAF kg KHZ) 0.0001 £4) 5000mg,
Bian2 0.01 B £) 1000mg/kg/ H (FLIREL /IR EE ) X T0kg BINT 5 5 XA TH A2 0.007mg/
H %) 7000mg/ H, #4141 0.7mg/ H £4) 1500mg/ H » #RIFL MR, &K UM SMEL A
AW EE TR LUEY) 0.01mg £4) 1000mg, EAHZE 0.1-500mg, 1% 0.5-300 mg,
FAR%E 1-150mg, FEHIELE 1-50mg, 101 1.5mg. 2mg. 4mg. 10mg. 25mg %%, MM, A
KPR ZHA SV 0.05 2 99% w/w(E & 43 Ek), #1141 0.05 £ 80% w/w, $11410.10 &
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70% wiw, BI410.10 £ 50% wiw BIA K I EY), PrA fE o T Bl ay. NP
ik, AT EEAT b BRI LT A P H X S R AR (77

FE—Fp ARSI 7 U, AR IR T —MAMAEY), HAEAKHLAEYFI—FhEk
MY A ISR, ZH G T DRGE A . %AW mT DAL A R AR 4L,
Bl LA R E e BRI B X PR RALRIA AT A A 0.1mg & 1g, #11U1 Smg
% 250mg A e FHAL BV E s P 47

FE— R BARSE 7 b, ARGt 7 —MAYAEY), HAESAKPMLEYIA—Fhe
LR E AT 2 MO, 2 SV TR o JR it AT LR LA L 5
e B R B B MR A 3, e AR B S PRI BE T LU R e 81K 4 0.01 £ 100mg.

FE—Fp ARSI 7 U, AR IR T —MAMAEY), HAEAKHLAEYFI—FhEk
Z ML AT R, 2 A SRR TR o RN AT DU IS RN,
AL SR o i DR EE IR, A B A S A e] LA R E A O T A
KH, BlINE% 500ug, 1 0.1-50pg. 0.1-40pg. 0.1-30pg. 0.1-20ug BE 0.1-10pg 4% Bk,
G PR BIA K BHZG ) 409 n] LLECH BT8RV (TR TR B ) B L (TE TR
ey, HLAT RARATA] A 3 0 ORI AT ] AR s 8 A A 6 & (RN 2 L, B0 4549
JERPMAL MDD TN (DPL). W% 2R S MAND . 2 3 E 0T Tk A Ul 45
(A A W) — P Bl 2 Fh L 8 PR o CAAETERT)

FE— AR St T A, AR BRAYA T UM EEE SRR EYH S
IR S5 A6 T i PR o o

G T 5 AR AP A T 00 ARG T7 36 P o 7T DL AN Pu 259, el 3
fin 5 DNA G HE LIS PURE25Y), B45 PARP #Ifi55). HDAC #5456, &&
5 A P 2H A it ) e Ath v 7 3 PR g3 T DI 19 45 40 2 24 2 AU ORI BUE 25)
fI4% ChK1/2 474157, CDK4/6 #1771, ATM/ATR 157 . HoAth m] FH T B4 48 F B © 20
PHAFEEAL ) RN TR VI 3057, RNA/DNA HiCY. Fih 22532450, Fiikzay. 4
BRSNS, W TEG AN 5, ARANEYS B0 —F CMmbum sy i fE N B — 2
AV, AT DU B SR T RIS BRAR VR, 5 A sk n it

AR A PR ] UAE AR BRI . ZAEPRIIR ARG5S 20 —FE
AR VE R DU IR SR T B E B e BRAR K IR - i EGF B FGF - B4 380 4n 3 4 A
2 2 B0 4 BT R S AR T 45 5 10 r T 4. AZBUIRAI A o3 n] 3B A R LG )ik 2
HAE RURARAE R, RN B T i Tk Hu Ak s et 701 (0367 i

AR E e ] UL S IS ARG RT3 A AEAH (R A [R] I T i o

ARG ER YA EY), T ARG A AL sh My i AR s s T E i
SIS ATR AH G HIPRI o
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BT RS
BT PR KN EVMHARA R, ARIMEY R TR shW) . Fe A& 7L 50
Pl an NS ATR AH SR K 757 7

I, Sy—Jrm, AR HIERAE A JCH ] ATR SR VER 59, Pk s s
farem i 5 An il ik B A & B S AR R A AR S L JC R A 40 v ATR )96 1

ST FIRERITERT, A AR B (R IR L 0P b 2 W A AR i T i, B
5 P IRV LA A 6T A AR A K I &Y. BB S A RIS A A EY .

S—J7H, AR ERGE T TR EIATT 5 ATR ARG R () nid i ATR $06] TG 7 B
B BRI I 535 I3 75 2 A4 i 5 L ) At P A 20 ) T i ) A 5 A 5 ) e
& HMA KN GIHED -

i Jih, ARBIREE T ET TR A K B S s S A s i, 1T
Pl ATR #5PE, 88 By A/l 5 ATR AHOCHIPE . Bl Wik ATR $06] AT 67 8k
5 I o

I, ARBEGRUE T ETTA R A R AL S s H 2 S AR 2% 25 )
A JEHRE BAT ATR SB35 PE A 259 K R A o

Ty T3, AR BISRBRUNET P IA AR I S e e A S e % TR
BB 5 ATR AR B anidnd ATR S0 m] 6 7 s B iy 505 i 250 b (0 i i
Horp it &Y eV G YT 5 — Rl 2 M AL 2R T B IR T IR
AR B PRIt & T

AR AL 1% RO ST, T ICR BB T A AR A S 8 A
J7%e X RNBIRIN 20 S S A GUREARN 53 AR B8] U R E 1 .
UARBATRE A VLR, 2 4 I A S v A P PR JEURE AT k) e 0 ] R W ARAS B vl Ll
BT 5 A DT IERA TN E A S K AT . IR TR, SR
PRE T IR JEUREA o (B4 R BLR A SO AR BEAT 73 B aiAl, Prid R A EAR TS I8, 2%
Wy dhidh, TURESE . PIRARL AT LR A B8 A7) B 5 BONI A B 8 N I BT VAR Ak

EBRAR 1:
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m ﬁi ﬁ:ﬁ ﬁ:ﬁ @jé

f\N fN rN f\N e
N)> DIEA, NMP, 100°C N{j DIEA, NMP, 140°C \/LN NTR IS ACN, rt (LN N§/I K3POy,Pd(dtbpf)Cl,

N= OJ N= oy N= dioxane/H,0,60°C
-2

N N
f NTHP fN N-NH
N Nw HCI/EA N N/§/<)
N=
1

5% 1 Pl AR AP BN B BRI 5 VA Bk

A 1 HRAC LAY S AR DIEA /776 R ZEV577 a0 NMP o in#i s sz, 153058
(-2 &,

5 A2 AW EY) S HEAERIN DIEA /245§ 7EH 740 NMP i iz, 1532 (1-
I EY;

LR 3 NA3MLAY 5L IR W NIS. 7EERW ACN =R v, B3I0-4)1k
EW);

HIR 4 RA-HUEWETT Suzuki fHEE ZEARTGT L PA(dtbph)Cl/HsPO4 AE7E T+ FEI
10 = WEGE /Ko R, 15251 &4; A
BIR 5. RSHWEWAERKIVERH TR E, 133 X0E7.
BRAR 2:

Cl Cl

(L cl
r\—a t
x X N
@ P ¢ R © A (LJ¢N LLANEIA
Br '\\lj NIS,TFA, CHCly, rt Br ‘>/' DIEA, THF,100°C J i I kPO, Pd(dibpfCl,
-3

dioxane/H,0, rt O\)

1I-1 1I-2

o}

O
Fi x
JTHP HCI/EA
RuPhos-G2 NN ' NNH
Toluene, Cs,C0O4,110° C \ / w

1I-5

Ny % 2 Frosi, Zliﬁﬁﬂﬂwé%ﬁi_r_@é?LAT%/FQ;RE@%%/ET}E}?:

15 AR RA-DEP SBACA Q1 NIS. 7ERR W TFA £776 T fE¥ 774 CHCL %
B, 13RI A-2) A

HIR 2: U2 EY) 5 FEAER W DIEA /775 & 7RV 7740 THF SO s, 15 2)(11-
IWLEY;
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IR 3 A3MLEYiE L Suzuki BB, 7EAREH 41 Pd(dtbpf)Cla/HsPO4 AF7E T« 11T
K A N, 53 3] A-H S

B 4. RALH WA 5 FEAEE AT W RuPhos-G2 1EH T 7EBRUIBRIRHAAF/E N 7ET
AR ZE BN, AR A-4) S5

5 IR 5. NU-S)WAWTERR @ HC FI/EA T fR3r 5, B8k 595
BRITR 3:
Vi 4
NN
H . R Ry @ Z N
Oﬁr POCI,,100°C CI\?N)N\ 1{ } \@/ku NH Hel \%)\m Zn(CN),,Pdy(dba) ~ oN
———— \ —> —_—
NNg Cl K,C04,DMF,30°C { } DIEA,NMP,145°C N DPPF,DMF, 145 °C N
r Br R4 R, R R,
B {x} FEX}
-1 -2 -3 11l-4 -5
o
PN -
_Raney-Ni, NHa"H,0 \Q/L W \g/@ \IKE\N POCI;, fin#A I
 MeoHTHE HATU, DIEA, DMF Ry | \E N-NH
N /
“ e “of Qe
-6 -7 I

HeRiv Row X 0 ESCHHEADPTE X
Wy 3 frntl, ARG s DU BRI 56 ik
10 HIR 1. RA-)EY 5 EARA I POCL i N, 1538 A-2)4k &4
BIR 2. RA-2)WAEY S AL K.COs /£7E N 7RI DMF R FA =R B, 15
B :A-3) A
A3 R3S HAE U DIEA /275 K fE751W DMF Aoin#use v, #3808
(M-I A1
15 BIR 4. LA-HUAE S FALFN W Zn(CN)w 7EMEALTT U0 Pda(dba)s/DPPF /£7E . 7R
40 DMF 27 I B, 13 2] A-5)10 545
g 5. N5 E s ik i B FEEA A W5 Je 8/ &K AZ7E T 7R a0
MeOH/THF 1 7, 153 2|= (-6)1k &4
HIR 6: RA-6)I EWEIL A G RV fE4i4 77 W HATU/DIEA £7E T+ 7E¥ 7140 DME
20 R, RERIAA-DE Y
B 7 RU-NDWAPTE POCE AZ1E R INFWIZE 100-150°C &3, 13 3:RADA) .
BHITR 4:
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- 0 F NH o F
HN -
PN N H 4\; N _ _NH
X \ 2 F N~ NMP, reflux, 30 min
| N N\ / EN— NH
P LDA, THF, -78°C,1h | FEtOH,rt,4h N v
I F

V-1 V-2 V-3
(o]
o O
ﬁﬁ — iy g f ]
N DHP, TsOH, N
DCM rt., 2 h I SN THP
N—N/ N
N—-NH RuphosPdG2, Cs,CO
DMSO,120 °C,45 min > ) = U p 203 =
NJ\/ ‘N,Nv ,NMP, 110°C 2 h N o

V-6

V-5
ﬁoi
N
HCI/1,4-dioxane,

MeOH, r.t., 3h H\ N—NH
[ J\)

WIE 4 fiomtl], AKk\WAED) TS DR PR VA ik

B 1 AAV-DILEP/ER N LDA FEH T 7R3540 THF 5 HERIS in IR L e 1
R, 1328 2RAV-2) A9

B 2. RAV2MLEYS 3-JE-1H-MEMAEE R an OB b T =i = N, 15338):0av-3) &

s

IR 3 AV EWTEAE R NMP ., 75T+ 5 3R an el o3 e vy, 192 :0aV-
HMEEWY);

B 4. RAV-DILE Y 5 IAEET I DMSO ton# sy, 1331 av-5)1k &4,

AIg 5. RAV-51L- AR 40 DHP/TsOH. 7E3A57 W1 DCM T = {5 infrdr 2k,
B3 Rav-6 L&,

HI8 6. RAV-6)ILAYAEB B Pd(dtbph)Clo/CsCOs AE7E T+ FEFEFIU NMP o,
SR, #33Xav-mte59;

BT RAV-HWEDI RS2, B3XaVik &),

BAETTZ R REH A T AR R WA RI6 4 715 AR ALY a3 Ak
%‘#Mzt\ HARSRR. RaE RN EATAEY) . 2% B2 i sa A ar Ll it £ #hoy
vEs ARE ESCHA IR St g VRS 2 SR v AR AT R IR
7E EIRA R TT R by 45A AR I H R AR O 1 o5 i ] £ A 2
FARSHE

DL &6 BARSZR], XA K BB AR 7 it — B (R, A2 A K B R 4730 F JF
ASPRFIX ] o LA AN 25 AR i I A4 LA e 2 25 [ 325 A ) (L 5 70 AR IR ) AR 3735 [l 22
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DA SE ] o R B BRSBTS S LA, g R G
R TR ST R A SR b AR ) T O A TN, R T DA LA R ] Ak e A A
B AR S AP e, BARGUSEOAR N R e e A S VIR TR AT (1 R A A 5.
ERAR SIS, I 3 EEAN By ol R U R . FRAR SIS UH, 5 UAUA
(KT ELOAARRRALE A% S WA (K0T 20 9 38 IR °C e

DA S it 5] H B FH FR) S 58 A RERTTR) A Jo e Sl 1 BH 3 ) T B SR AT IRIE LA BR
(177124143 BRI 5 A H i A JF AR 5315 o BRAES A UL, A BA% 9 J0RHER &
R, TR DA DUERAE A, oA DU S e A ) 5,7- &M IE[1,5-A]
WA U [ [ (I A ) 1 24 RLE AT B A ) (SR AIE,  CAS: 57489-77-7, k5 : Ld102321002),
8-1R-6- S KM FF[1,2-BI AR ) B A v L ( Fi) A IR vl (CAS: 933190-51-3, #Lik'5: J140-
1157-27), 8- A4-3-F A “IA[3.2. 11 E ki thiR Eh W B i A3 B 25 RBH A TR A 7] (CAS:54745-
74-3, #itik'5: BGX458).

A HRR A B0 46 5 B AT AU B B 5 3 BRARUL IR Sy A R o A2 T i 51
Y B A A 0 4 S 9 S

Pdz(dba)z =R A

Pd(dtbpH)Clz | 51,130 BT B~ E kA ()

DPPF L1- B ) — ek

RuPhosPdG2 | & Q2- = A CIEREERE-26'- — e TSR 2E -1, 1 - IDOR JE ) (2- 202 1, 1- IR -2- 28 #E (1)
HATU 2-(T-AB AT = FWE)-N NN N - S R 7S Sl 1R
DIEA NN-— RO

DCM AR

EA LR T

PE A7 Y Tk

NIS N-BAR T 0 %

DMF N, N-— H Ik i g fix

ACN i

DHP 3,4- . &(-2H-HL IR

NMP N- LG i s

LC-MS VBURH €0 1% 5 316G

ESI HIE 25 B 11k

m/z Jii gt L

HPLC T RACTBUAH
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B BSE B

A IR B bR AWl 4 73k, HEJE AT R Sk R BH R A R A | AR A
TR (300-400 H); 21K A GF254(0.25 22K); HRILIRGIE(NMR) 4 H Varian-400 %
R SEHRASCINAE s VU BE FH(LC/MS )i ] Agilent TechnologiEST 6120 V& i ¢ 1% o

WAk, LI I Gy 8 A B 5 K AR JEOREE BT R R R R SR T iR T, o

R K AL S YR AL A Y 4 FRAS—B0sE, 85 LA R T e, pdEmEi B e
PLIf e Ak B 44 FR IE )
SEMEM] 1: 3-(7-((R)-3-FF EE M BHRAR)-3-(LH- Pk M- 3- 35 Ik I [ 1,5-a | W B -5- 36 )- 8-SR 26 - 3- B XX
WH32.1138

o)

@
fN '/\"NH
oé” 5

BB (R)-4-(5-SUME M [1,5-a] W 0E-7-3E)-3- FF L i bk ) 45 %,

Cl
L
N N)>
o J n=
5,7- G L1, 5-a] M E (5.0g, 26.6 mmol)« (R)-3-H I bk(8.07 g, 79.8 mmol) DIEA (10.31

g, 79.8 mmol)f¥] NMP(30.0 mL){A¥KAE 100°C FHEH: 0.5 /N, 151k Bie K s MR E 7%
H £ %R 5 DCM (150 mL)FoRE, AR £h7K(30.0 mLx5)Feik fa L /K BB 11 1 g,
RS, TR AR 4y B 4k (PE:EA=3:1-1:2), 35 H Fp & 41(6.50 g, WK 96.7%,
#0[E 1K) LC-MS (ESI) m/z 253.1 [M+H] . 'H NMR (400 MHz, CDCl3) § 8.01 (d, J = 2.3 Hz,
1H), 6.50 (d, J=2.3 Hz, 1H), 6.04 (s, 1H), 5.22 — 5.08 (m, 1H), 4.13 — 3.95 (m, 2H), 3.89 — 3.80 (m,
1H), 3.80 —3.75 (m, 1H), 3.74 — 3.68 (m, 1H), 3.67 — 3.62 (m, 1H), 1.30 (d, /= 6.8 Hz, 3H).
IR 20 3-(T-((R)-3-H Ly IRAR YL PR I 1,5-a] M I - 5k )-8- 48 4% -3- U A WA [3 2. 1B BE R A ik

0]

)
&
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[F] (R)-4-(5-2 ML M FF: [1,5-a] W g -7-2)-3 - FF LIS BR (200 mg, 0.791 mmol)Fll 8-4 Ak-3-Z A4 AL
[3.2.1]% bE th IR #£(268 mg, 1.79 mmol)) NMP(15.0 mL)¥&A# H A DIEA (306 mg, 2.37
mmol)e MIRATRAER TR T 140°C T S BLAS TH OB 2 /NIF, 52 1E OB o SR 1] B2 TR
I EA (35.0mL), FIAEAIE £57K(30.0 mLx<3)Peik o F oK BRERAN T8 . 1 uE, IR YE,
P A5k A kE ZHT 70 B 4AL(PE: EA=3: 1), 38 HAMbE4(120 mg, 7= 46.0%, ¥
HURY)) . LC-MS (ESI) m/z 330.1[M+H]"»

BB 30 3-(3-M-7-((R)-3-FF BL MR A AEE PR [ 1, 5-a W i -5 -5 )-8 - 48 24 -3- B A WA [3.2.1 1 B )
Ak

o

&
P

[7] 3-(7-((R)-3-FF 3L Py IR AR )L M [ 1, 5-a W g -5 -3 )-8- 48 A4 -3 - B A WA [3.2.11 2 452(120 mg,
0.364 mmol)f Z. i (5.00 mL)¥A i\ NIS (82 mg, 0.364 mmol), SN IRA WAL S IR Tk
SR 0.5 /N, AF IR RN TR ARJENZK(10.0mL), F EA(20.0mLx3)&H, A AN, H
YT Er #57K(20.0 mL)PE G & TOKBRER AN T8, 108, JRWR4E, ATk mart 2
AL (PE:EA=3:1), 13EIHIrbEM(100mg, 773 60.3%, Belfl{A). LC-MS (ESI)m/z456.0
[M+H]". "H NMR (400 MHz, CDCl3) § 7.85 (s, 1H), 5.38 (s, 1H), 5.10 (s, 1H), 4.51 (s, 2H), 4.08 —
3.91 (m, 3H), 3.90 — 3.80 (m, 2H), 3.74 (d, J=11.6 Hz, 1H), 3.68 — 3.57 (m, 1H), 3.40 — 3.15 (m,
3H), 2.03 — 1.96 (m, 2H), 1.93 — 1.83 (m, 2H), 1.25 — 1.14 (m, 3H).

IR 4: 3-(7-((R)-3-FF FEMSIERAR)-3-(1 (VU S -2 H-MH IR -2- 5 )- 1 - M- 3 -2 ) G P [ 1, 5-a] W 2 5-
H)-8- A A4 -3-F A3 2 11 E B Ak

(0]

)
N
KL | WTHP
N7 N P
o) n=

RARY T, 1) 3-(3-l-7-((R)-3-HH I i R YibL P [ 1, 5-a W e - 5- 26 )-8 - B8, 2% -3 - L 4 XA
[3.2.1 ]2£HE(100 mg, 0.219 mmol)Fl 1-(PY & -2H-MEI-2-3%)-3-(4,4,5,5- DU Fi JE-1,3.2- S 240l e
2-F£)-1H-MEM(91.6 mg, 0.329 mmol)f) 1,4- 4 /SHA(5.00 mL)F17K(1.00 mL) A& # i
Pd(dtbpf)Cl, (14.0 mg, 0.0219 mmol ) FIHFE4H(139 mg, 0.658 mmol), SZM VR EFAE 60°C Tk
RN 16 /MG, 15RO . ARG IN7K(30.0mL), FiH EA (20.0 mLx3)AH, & 3 A HUAHH
WA R #57K(25.0 mL)BEVR G & T0/KBER AN T, 18, B4, IrfS s ma it EZ s
2[{L(PE:EA=1:1), 33| HFLEM(100mg, WH 94.9%, B alhl{A). LC-MS (ESI) m/z 480.1
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[M+H]"

BB S: 3-(T-(R)-3-F FE M IRAR)-3-(1 H-ME -3 - ) P [ 1, 5-a] M Wi - 5- 3 )-8 - 4 A -3- LA WA
[3.2. 1] Kt )5 ik

o]

N
e

FIR T BN 3-(7-((R)-3-FF =0k A)-3-(1 (VY & -2 H-MHE W -2-32) -1 H-E e -3 -2 )
MR I 1, 5-a ] e -5- 358 )-8 - 48, 44 -3- B 4 SR [3.2. 1] HE(100 mg, 0.208 mmol Al £ & 2.1 2. ER 15
#(5.00 mL, 3M), MRS RAEZEIR FHFER 2 /NF, 451N JEk4E, Frfs ik
28 AR 2 (LGRS 0.05% F )ik, 132 EARLEY(75.8 mg, 775 91.9%, R
[ {4). LC- MS (ESI) m/z 396.2 [M+H]"» 'H NMR (400 MHz, DMSO-ds) & 12.62 (Brs, 1H), 8.23
(s, 1H), 7.64 — 7.47 (m, 1H), 6.77 — 6.63 (m, 1H), 5.77 (s, 1H), 5.15 — 5.07 (m, 1H), 4.49 — 4.44 (m,
2H), 4.19 —4.10 (m, 1H), 4.09 —4.01 (m, 1H), 3.96 —3.91 (m, 1H), 3.85 — 3.80 (m, 1H), 3.70 — 3.63
(m, 2H), 3.57 — 3.50 (m, 1H), 3.40 — 3.34 (m, 1H), 3.14 —3.07 (m, 2H), 1.88 — 1.81 (m, 2H), 1.79 —
1.72 (m, 2H), 1.10 (d, J = 6.8 Hz, 3H).

SEHRER 2: 3-(8-((R)-3- F ZEMEBAR)-3-(1LH-HEME-3- ) DRI I [1,2-b | kR -6- 3 )- 8- ZK-3- B XK
BR[3.2.1)3E k¢

O

-
~N
B Jﬁm i
N
IS Wy
BT (8-1R-6-5-3-MIBKIE FF[1,2-b AR K & il

Cl

~N

Br | \i/>/l
N
1] 8-YR-6-FUKME I [1,2-b]HAE(500 mg, 2.15 mmol)¥) =Z H %E(10.0 mL)FT =3 L FR(1.00
mL)ER TN NIS (484 mg, 2.15 mmol), SMNIRATRAE SR HFE RN 2 AN, f2 1k SOV .
SRJG IR R BR S BN ¥ (25.0 mL), FEH] EA(30.0 mLx3)AEHL, & A HUAH Al £#hK
(20.0 mL)WEBR G & T /AK RN T2k, 08, Jkik4ds, P ik Wi JE o s Ak
(PE:EA=5:1), 45| HFrLAYI(500 mg, 723 64.8%, & [E 1K), LC-MS (ESI)m/z357.7,359.7
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[M+H]'. "HNMR (400 MHz, CDCl3) & 8.07 (s, 1H), 7.56 (s, 1H).
IR 2: (R)-4-(6-5-3-MLKME IE[ 1,2-b Wk BE-8-3)-3 - H FE bk 1) 5 ik

cl

@
Ay
[F1] 8-7R-6-50-3-BHIK 4 FH[ 1,2-b]HEEE (500 mg, 1.40 mmol)FI(R)-3-FF I HEk(211 mg, 2.09
mmol ) PYE LI (10.0 mL)A W i\ DIEA(541 mg, 4.19 mmol). SN IR A WRAERTIRY T
100°C FiHF SR 2 /NI, 458 1b SR o B8 T S RN EA(35.0 mL) A, F AN £:7K (35 mLx3)
Vet e KRBT 108, WoRk4s, sk fmarZi 0 S 4l (PE:EEA=S 1), 13
FIEH P EY(500 mg, 723K 94.6%, EAIHPIRY)). LC-MS (ESI) m/z 378.8 [M+H] .

BB, 3: (3R)-4-(6-5-3-(1-(VU S -2 H-ME -2 )- LH-MHE -3 -8 ) DR e I 1,2-b ]k E-8-3E) -3-F &
NG AR )5 ik

Cl
SN ,THP
A Jim -
N
ISl Y
BAARPT, [A(R)-4-(6-5-3-MLITK I 5[ 1,2-b] Wk 182 -8- 55 )-3- FH FL 15 1k (400 mg, 1.06 mmol)
1 1-(VY & -2H- P R -2- 55 )-3-(4,4,5,5- DY FH 9k -1,3,2- S8 4% B e -2- 3% )- L H- T 142 (293 mg, 1.06
mmol )] 1,4- 4 /SH(10.0 mL)F17K(2.00 mL) I H NN Pd(dtbpf)Cl2 (67.3 mg, 0.105 mmol)
IR EN(448 mg, 2.11 mmol), NIRERIEZEE FHFERN 16 /M, 1RV ARG K
(25.0 mL), FH EA (30.0 mLx3)AHL, & FFAHAHH A £h7K(25.0 mL)Beik G 4 oK iR
B, DR, RWRAE, PTSEREMAM ATy B AL(PE:EA=1:1), 133 HFrLAEYI(320
mg, W 75.1%, FHOFEK). LC-MS (ESI) m/z 403.1 [M+H]".
BB 4. 3-(8-(R)-3-H HE MG MRAR)-3-(1-(VU S -2 H-NE W5 -2-F55 )- 1 H WL I -3 -5 Y DK I [ 1,2-b ] 1k 1BR -6 -
5)-8- A -3- AR [3.2. 11 FE A B

0

)

SN THP
Ao
ISVt

BRI, IGR)-4-(6-3-3-(1-(VY & -2 H-MHE Wi -2- 25 )- 1 H-TE -3 -2 K A F [ 1,2-b A IGR -8 -
FE)-3-FH FL IR (300 mg, 0.744 mmol )1 RuPhosPdG2 (58.1 mg, 0.0744 mmol) [ FH 45(15.0 mL)¥
VP I ONBR R 46.(727 mg, 2.23 mmol) I 8- 24 -3- B2 W IR [3.2. 113 bt £h 1R £5. (168 mg, 1.12
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mmol), JZMRAWRAE 110°C RSN 16 /N, fF1E N . ZRJF17K(25.0 mL), FH EA
(25.0 mL>3)ASHL, & A AR £h7K(25.0 mL) Bl Ja & /KB AN T8, 1k, Ik
Wedi, PR EMAREN 0 B 4iLPEEA=1:1), 53| HixbEY1(100 mg, YF 28.0%,
B [E4A). LC-MS (ESI) m/z 480.2 [M+H]",

I S: 3-(8-((R)-3-FH AL M WHRAR)-3-(1 H-HHL -3 -5 YK I [ 1,2-b ] A R -6- L )-8- 48 4% -3- B 44 XA
[3.2. 11 K& Rk

(0]

]
ey,
G W

FIR T BN 3-(8-((R)-3-F =Mk AL)-3-(1 (VY & -2 H-MHE W -2-32) -1 H-E e -3 -2 )
IR [1,2-b] Wk IR -6- 31k )-8 -4 % -3-F 24 WA [3.2. 1] °E ££(100 mg, 0.208 mmol)FlEEEZ 1K) EA VAR
(10.0 mL, 3M), SMIBAWRAE = PR 2 /NN, 1 Ib N . RS, Ptk Ema
ARG A& (LK 0.05% R 440, 155 B Frfb G 40(38.7 mg, 1= % 47.0%, FI A £),
LC- MS (ESI) m/z 396.3 [M+H]". 'H NMR (400 MHz, DMSO-ds)  13.33 — 12.85 (m, 1H), 7.84 —
7.72 (m, 1H), 7.14 — 6.86 (m, 1H), 5.98 (s, 1H), 5.63 — 5.33 (m, 1H), 4.51 — 4.43 (m, 2H), 4.15 — 3.99
(m, 1H), 4.00 — 3.93 (m, 1H), 3.81 — 3.71 (m, 4H), 3.66 — 3.57 (m, 1H), 3.39 — 3.34 (m, 1H), 3.30 —
3.25 (m, 1H), 3.07 — 2.99 (m, 2H), 1.90 — 1.81 (m, 4H), 1.15 (d, J = 6.7 Hz, 3H).

SEMEAR] 3: 3-(4-((R)-3-FF FE MG kAR )-7-( LA-N P -3 -8 DK I [ 1,5-b ik 5 -2- k)-8 -4 Jk-3- A
ﬁ [3.2.1 |%ﬁ

0]

&
~N

N

o ) LI
W1 4-050-3.6- AMKE A R

Clw _N.
Al
NN
Br

B 4-YR-1,2- " EWkIEE-3,6- f{(5.50 g, 28.8 mmol)JA T =S A ME(35.0 mL), SMNIRABIN
A 100°C [N 16 7NISE, AR B e OV B R =R, BB KK S, AR5
TWpH 2 7 /24, A EA(100 mLx3)AKHL, A4 HIAH A £17K(50.0 mLx3) ¥k fa 4 Jo /K
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FRAN TR U8, WRIRYE, T8k Emait E8ror B aifb(PE:.EA=20:1-5:1), 13E|H L&
PI(5.00 g, 77 762 %, KEEHEIA). LC-MS (ESI) m/z227.0 [M+H]".
BB 2: (R)-4-(3,6- AR -4-58)-3 - HH FL Ik 1 &

Cl /N\N

U

cl
)
0
[f1] 4-VR-3.6- SWEIBE(2.73 g, 12.0 mmol)FI(R)-3-H1 EL ik (2.40 g, 23.7 mmol)f] DMF(37.0
mL) R IINBRER 1 (6.59 g, 47.7 mmol), BRI T, RMIBEEWAE 30°C FHEH:R B 16 7
iNE, IR N . MIAZK(45.0 mL), 2RJ5H EA(60.0 mLx3)2EH, A AUAH A £h/K45.0
mL>x3)BE R o K BB AN T M LBk, DBV R A, TR IR B WA RS A o Al Ak

(PE.EA=5:1-2:1), 13| HILEY(2.36 g» UWLE 79.4%, HAEK). LC-MS (ESI) m/z 248.1
[M+H]"

IR 3 3-(6-5-5-((R)-3- 1 FE M IRA Q) A 18R -3 -3 )-8- 48 Z4-3- B4 XA [3.2. 11 K i & ik

)
N N.
~ N
X
)
(0]

[F](R)-4-(3,6- — S Mk HE-4-F5)-3-F FE I Ik (1.44 g, 5.80 mmol)Fl 8-48 44 -3-F A A [3.2.1]°¢
ot Eh R £2(1.30 g, 8.68 mmol)[F) NMP(26.0 mL)¥#¥ H I DIEA(2.26 g, 17.5 mmol), KMNIRE
VWAL 145°C THEHE 16 DG, 1R RN . ¥ MNIREYR IR S E, MAK@25.0mL), H
EA(30.0 mLx2)AHL, A HLAH AT £ 7K (25.0 mLx3)eis o F /KB AN T4 10E, I8
TR GG, FrER B ENT B 4iAL(PE.EA=5:1-1:1), 53| HFrba(1.50g, WE 79.6
%, KEfafE{A). LC-MS (ESI) m/z 3252 [M+H]",

IR 4 6-(8-SHAR-3- B L AIR[3.2. 177 -3 -5 )-4-((R)-3- HH Jok Py G A YWk 12 -3 - FY IS 14 5 ol

v
N N.
1
Lo
\[N
(e}
] 3-(6-5-5-((R)-3- FFY I N Bk A ) ik 182 -3 - 356 )-8 AR Z4 -3- B A XIUFA[3.2.1] 2 (1.49 g, 4.59
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mmol) [#J7K(8 )M DMF(40.0 mL )R &K AR A S AL EE(1.08 g, 9.18 mmol). DPPF (510
mg, 0.918 mmol)Fll Pd2(dba)3 (421 mg, 0.459 mmol). &R T, KIMIREWIE 145°C HidE %
NG, AT IR o R ORI HV A iR S I K (30.0mL), 2R /5 H EA(35.0 mLx3)#£HY,
A WA AR £:7K(30.0 mL>3) el J5 £ To/KBR RN T, 138, DEORRIRAR, Frfe ik
WAL N5 B 4 (PE:EA=5:1-1:2), 58 Hrb&¥(1.10g, W 76.0%, KEtalf{k). LC-
MS (ESI) m/z 316.3 [M+H]".

IR S (6-(8-F A-3-F A WIR[3.2. 113 BE-3-Fk )-4-((R)-3- FF FE T BRA )k 182 -3 -k ) A 6 il

v
N_ _N.
Z N
)
O
] 6-(8-A 24 -3- B4 AU [3.2.1]7F -3 5 )-4-((R)-3- I L M kA Yk 1B -3- 6 (1.03 g, 3.27
mmol ) PY Z R (30.0 mL )iV TH AR O N2 7K(5.00 mL)FIE JE 8 (~1.15 g), AR BEHR =G

SORAPITEE A B T SRR, F1ERN . ¥ R A Y IR 2 AR . I8
WEWSE, 53 HrEa%1(1.00 g, W 95.9%, KEfE{A). LC-MS (ESI)m/z320.3 [M+H]'.

IR 6: N-((6-(8-FA A4 -3-T 44 XIF[3.2.11 3 -3-3E)-4-((R)-3- H FE M IbRA )k 1R -3 - 3% ) FFY 35 - 1 -

I - R 0 45
0]
N N\N
- \
R)VHYFN’N
H
AR

0

1] (6-(8- 4% -3- B WU [3.2.1] 3 J5-3-F5E )-4-((R)-3- H J5L 1o bR A y Ik 1852 -3 -8 ) FFY i (1.20 g,
3.74 mmol )l 1H-ILME-5-F (505 mg, 4.49 mmol)[¥] DMF(28.0 mL)¥& W il A\ HATU (2.85 g,
7.48 mmol)f DIEA(1.19 g, 9.35 mmol), SMIEAWITEZIR TN 4 /NS, (10RO o v
TREYIN/K(15.0 mL)FFE, 2R )5 DCM: FEE=10:1 (20.0 mLx3)¥HL, &AM, Hmaf
#Hh7K(15.0 mLx4)els G & oK T, L8, JEBORIR RS, PR WA E 0 5
4ifk(DCM: 1 EE=50:1-10:1), 193] H b3tk 5490660 mg, WK 42.7%, AE{A). LC-MS (ESI)
m/z 414.2 [M+H] .

IR T 3-(4-((R)-3-H JE S IBRAR)-7-( 1L =ML -3 - 32 )R I [ 1,5-b Wk IR -2-3)-8- 48, A - 3- R A XA
[3.2.1]°EHE ik
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O
7
~N
N
N

W N-((6-(8- 24 -3- B A IA[3.2. 117 -3- 3L )-4-((R)-3- H L N IR A Yk 188 -3 - 35 ) Y 5K )- 1 -k A
5-H1 k2 (660 mg, 1.60 mmol)iE T =5 A Q3.0 mLAR T, [RIEEYILE 145°C TN 3 /M
I E, IR RS A R =G, R IR AR 2 2 A = EUA B, P Sk
W A& (K 0.05%F ) - Eaith, 53 EAMLAY(36.8 mg, W#H 5.83%,
L E5 4). LC-MS (ESI) m/z 396.3 [M+H]". 'H NMR (400 MHz, DMSO-ds) § 13.22 (brs, 1H),
7.76 — 7.54 (m, 2H), 7.11-7.04 (m, 1H), 5.79 (s, 1H), 4.50 — 4.42 (m, 2H), 4.38 — 4.30 (m, 1H), 3.99
—3.92 (m, 1H), 3.85 — 3.75 (m, 3H), 3.74 — 3.68 (m, 1H), 3.65 — 3.57 (m, 1H), 3.50 — 3.38 (m, 2H),
3.11 —3.00 (m, 2H), 1.90 — 1.78 (m, 4H), 1.15 (d, J = 6.6 Hz, 3H).

SEHER 4: 3-(3-F-4-((R)-3- F L M IBRAR)- 7- (LA - N -3 - 6 K I [ 1,5-b A R -2-F )-8-SH A -3 -
FXGA[3.2.112 58

o)

]
Cl
~N
N
o ) W

[11] N-((6-(8-8. 24 -3- B4« IR [3.2. 117 -3- 3L )-4-((R)-3- H FE Ny IR A )ik 18 -3 - 35k ) FY 56 - 1 - A
5-H W f%(6.50 g, 15.72 mmol) ) Z (100 mL)F W H N\ =& A (25.0 mL), KPRAYITE
90°C NP 1.5 /MG, fFIbRBL. fERPIBGRA DR ZRG, HR SRS 0°C
(AT BR E ANV TR R, SRS 7E 0°C T LRI R R S AV VR A 1% pH %2 9 J5, H EA (200 mLx3)
AEL GIHMA YA TR RN T B, 8. IEBRIEARYE, FT1S5k B W4 w I OAE il £
ERE(LIEIK S 0.05% KR LIEIK S 0.05% IR /& dith, 183 BiAsbEw(1.50 g
22.2%, FE{K). LC-MS (ESI) m/z 430.2 [M+H]". 'H NMR (400 MHz, MeOD-d,) & 7.74 (s,
1H), 7.64 (s, 1H), 7.17 (s, 1H), 4.50 — 4.40 (m, 2H), 4.10 — 4.01 (m, 1H), 4.00 — 3.91 (m, 2H), 3.84 —
3.71 (m, 3H), 3.66 — 3.60 (m, 1H), 3.42 — 3.35 (m, 2H), 3.34-3.32 (m, 1H), 2.97 (d, /= 11.8 Hz, 1H),
238 -231 (m, 1H), 2.16 —2.08 (m, 1H), 2.01 — 1.91 (m, 2H), 1.23 (d, J = 6.5 Hz, 3H).

EHER S: 3-(4-((R)-3- FF R AR)-1-(LH-MEE P -3- 55 ) | H-MIE R [3,4-b] L BE-6- 356 )- 8-SR 28-3R
WFR[3.2. 11§
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]
| \/N N~NH
NN A
O =N
R R 3- R - 1 H-IEE A 1)
N~
N NH

W 3-Z FEME (1,00 g, 12.0 mmol) I F] 6 mol/L ) £hES /KA (7 mL) T, TR &V B % -
5°C, M MIRAD)FHIIA 1 mol/L LS ER AN /KW (12 mL, 12.0 mmol), N EIEER T
PRI 2 /N o ] SONTR A YD N ST KAk A (543 g, 24.1 mmol ) I3 £ FR 5 R (24
mL), SMRAEZMR FHEHE 1 /NS, DR, 1930 H AR SR i (9.00 g, HLML, 5438
(EAEEENR

BB 2,6- R -4-TH-3-nE e B R A Rk

1 2,6- R -4-BLILBE(5.00 g, 20.7 mmol ) I B 2% A e /K VUSRI (75 mL) ) = Ui . By
FHREWIER RS T Bl 22-78°C, I 7 A FE 2 22 81(2 mol/L [ P S PRI VA ¥)(12.5 mL,
249 mmol), $HiFE 1 /)G, SEEIMANFRAE(Q231g, 31.1 mmol), 4k4:7E-78°C i 30 4
B, TLC sARAIN R B 584, 1A RS H I HER(1.91 g, 41.5 mmol), 7E-78°C iH:
10 734515, N EAQ25mL), ZRJGT7HEZ 0°C, MAKGBOmL). 5158, IAFisME EAQ2S
mL)HHA TR, AR EoK v, TKBIRN TE S, WERR 250557, SRRV AR 7 5
ZiL(PE:EA=5:1), B3I HIrbEW(3.54 g, WK 63.4%, 5 [E 1K),

BB 2: 3-((2-(1H-MEMEIE-3- 3 ) FT Ak )-2,6- 90 -4-TRITEIE ) & 1

F

—N
F o N-
NH
\ 4 H/N~<¢/
| =N

B 2,6- G -4-T-3-ME e B (1.00 g, 3.72 mmol) Ml 3-fHF3E-1H-IEM(9.00 g KA F]
95% LFEKFRQOmL)H o FHFIREVE RS N =R BEHE 3 /NN, WRBR LB A, R
TN EAGO mL)FAHEI 5], 438 50 (1) v i o G202 30 DO Ak R S MV VR J8 2 i
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RS TR ETE, dReRBPE 15 28R, F EA A5, WA Shk sk, TKBBANT1,
JR R e A 4y B AL (PE:EA=1:2), 193] HAxb&4(1.40 g, MW, SEEE ). LC-MS
(EST) m/z: 349.9 [M+H]".

3. 6-9-4-M-1-(1 H-PE -3 -3 )- 1 H-REE I 3 [ 3, 4- I IE ()4 ik

F
| N N—NH
=
| IN/</

W 3-((2-(1LH-ME e -3 - I I ) H K )-2,6- — 960 -4-TILILE E (1.40 g, 4.01 mmol )7 i T- NMP(19
mL)H o SSRAWITE I EGE TR 1 /N o LC-MS WS N &5 H 5, SR A
WINFZKGS0 mLyH, ARk, RS SR T HHE 10 0B EREE 0°C, gREeH: 10
Gyt R R RhE N S ADE, WCEREME, KA EA(10 mLx2)AH. & A ALAH A&
HOKBER, JOKBRERIN T, oL dE . BEBURIRYE, 1SR . BH M B A (REIR
EAPE=1:1){33| HAx:tb 54)(838 mg, MWL 68.5%, Frimtalil{k). LC-MS (ES))m/z: 329.9
[M+H]"> '"HNMR (400 MHz, DMSO-ds) § 13.09 (s, 1H), 8.27 (s, 1H), 7.93 (t, J=2.0 Hz, 1H), 7.68
(d,J=12Hz 1H), 6.66 (t, J=2.2 Hz, 1H).

BB 4 3-(4-W-1-(1LH-PHEPE-3-355)- 1 H-IHE P 5[ 3, 4-B ] HE IE-6-55 )-8- 48 4 -3- 4% WUFR[3.2. 113 2 )
Ak

0

Ny

N

N

| /N N~NH
| ,N/U
=N

1 6~ -4-ML-1-(1LH-FEE -3 -5 )- 1 H-FEE I I [3,4-b L BE( 538 myg, 1.63 mmol )i 3] — F 3L 1
G mL)H . FHFIREWETRY T ZIRBFEY S, IO 8- 0% -3- A I [3 2. 1] e g #h
(367 mg, 2.45 mmol), MIETFEZE 120°C Hid: 45 708, LC-MS WM& G, PR
AVRMEIKGOmLYH, A tHAR S E R, AR ZIR NHHE 10 /0BG 2 0°0C, 4kEdi
FE 10 738t B A IETE SHhE, WCRRER, KA EA(10 mL x 2)% 0. FRRVEEIR
FEIr B Alif(PE:EA=1.2), 135 Hbrb &¥(300mg, WK 43.5%, #EFE{A). LC-MS (ESI)m/z:
423.0 [M+H]"»

BB 5. 3-(4-BH-1-(1-(VY S -2 H-ME W -2- 58 )- L H-FEE e 3-8 L H-NEE I [ 3, 4-B] L g -6- 55 )-8 -4 44 -3 -
RIAA[3.2. 1 E BE A %
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o]

5

N
N THP

N .
| P N-N
=N

W 3-(4-T-1-(1LH-ME -3 358)- 1 H-TL P 1 [3,4-D ML WE -6- 38 )-8- 4 A% -3- A XA [3 2. 1] 5t
(300 mg, 0.711 mmol)s DHP(120 mg, 1.42 mmol). X FZEEE— /KA ¥)(14 mg, 0.071mmol )i
JOMAZEI DCM (S mL)H o RMIRAWIEZE R 16 /M. LC-MS B RV Z5 5 ),
] 5 SIRA YN K (10 mL), FH EA(10 mL x 2)3 L. & 4 WA F Al b K sk, oK
TREREN T, ThuE. JEVRIREIRAETT BRI 2Ry B (FER, EAPE=1:2), 133
Hirtb G49)(330 mg, UH 91.7%, LEHARY)). LC-MS (ESD) m/z 507.0 [M+H]".

BB 6: 3-(4-((R)-3-FH LML IBRAR)-1-(1 (VY -2 H-MHL M -2 -5 ) - - e -3 -3 )- 1 - AR [ 3, 4-B HHE -
6-32%)-8-SA A -3- A A XOA[3 2. 1] E B 5 ik

@]

Ny
SN THP
N N
o =N ~

W 3-(4--1-(1-(VU -2 H-ME R -2- 38 ) - 1 ML -3 -35)- 1 - IR 3,4-B ]I e -6-38 ) -8- 4 24 -3-
FBIA[3.2. 11 58(160 mg, 0.316 mmol). (R)-3-H ZL k(64 mg, 0.632 mmol). RuPhosPdG2 (25
mg, 0.032 mmol). #%ER4(309 mg, 0.948 mmol) JIAE| NMP(2 mL)H' . FHFREAWE SRS T
110°C it 2 /hif, LC-MS Wil s &5 W fa, A s SR -G A /K (10 mL), ] EA(10 mL
x )AHL o G A NUAH AR oK Peds, ToKBRIR AN T, L U8 o BRI Mk 4 159 2K ™ o
LREIRFE 2 B 4iAL(PE.EA=1:2), /53| HFrb aM(110 mg, WK 72.6%, FTEIMARY)). LC-MS
(ESI) m/z: 480.2 [M+H]".

BB, 7. 3-(4-((R)-3-H FL M IHRAR)-1-(1LH-I -3 -5 )- 1 H-HL [ 3, 4-B T g -6- 355 )-8 - B8, 4 -3 - L 24 AL
[3.2. 1] BE &

o)

)

N

B
N—~NH
=
KLN LS
(o] =N

TE 3-(4-((R)-3-F 2L bk AR)-1-(1-(VY & -2 H-ME Mg -2- 2 ) -1 H-EE -3 -2 ) -1 - P [ 3, 4-B L P -
63 )-8-2H 2% -3-F J WA [3.2. 1]°E HE(110 mg, 2.4 mmol) FHEE(2 mL)EW F, 1A 4 mol/L ¥
IR 1,4-"F N2 mL). FHAFREWE TR T ZImPEHE: 2 /N, R ER AR, TR

40



10

15

20

WO 2023/005928 PCT/CN2022/107932

RYE prep-HPLC fill &40 & 4ifh, 1928 HArb &91(12.2 mg, YF 13.4%, HERE 1K), LC-
MS (ESI) m/z: 396.2 [M+H]". 'H NMR (400 MHz, DMSO-ds) & 8.20 (s, 1H), 7.80 (d, /= 2.3 Hz,
1H), 6.80 (d, /= 2.2 Hz, 1H), 5.82 (s, 1H), 4.52 — 4.42 (m, 2H), 4.42 — 4.26 (m, 1H), 4.01 — 3.84
(m, 3H), 3.80 — 3.69 (m, 2H), 3.65 — 3.55 (m, 2H), 3.39 —3.27 (m, 1H), 3.07 — 2.97 (m, 2H), 1.87 —
1.79 (m, 2H), 1.80 — 1.70 (m, 2H), 1.16 (d, J = 6.6 Hz, 3H).

SEHER] 6: 3-(4-(8-FAZE-3-BIAINIF[3.2.11 3 Le-3-F)-7-(1LH-AEPE-3-F) DK IAE [ 1,5-b | BABR-2-FE)-8-
FUIR-3- BRI [3.2.11F %

o}

)
| \E N~NH
0 N

BT, 3-(3,6- ~FBEBE-4-FE)-8- S J4-3- B A RAA[3.2. 11 K (A 1k

Cl N
N

PAN
A
Cl

N

3

0
[f1] 4-1R-3,6- —50MEIEE(1.00 g, 4.39 mmol)Fl 8-48 J%-3- B A4 W IF[3.2.1]°F b £h B ££(745 mg,
4.98 mmol ) DMF (15.0 mL)¥F W H IIABRERER(1.21 g, 8.78 mmol)o SN VRGIRAE & SIRY T
FI TR 16 /N, IR RS SRIEH SR I EA (35.0mL), FHM A& £7K(35.0
mL x 3)BEVk e KRB AN T . 108, R4, Frisik i Ma i =i 4 & 4k (PE:
EA=5:1), £33 H A3tk A ¥1(700 mg, 723 61.3%, 35 IHPRY)). LC-MS (ESI) m/z 260.1 [M+H]"

BB 2. 3-(6-(8-AA4-3-B I WIF[3.2.1]°F hE-3-3E)-3- S0 e -4-F8)-8 -8 J4-3- B A XA [3 2. 1]

FEIA Rk
0]
N /N\N

\
X ¢l

N

3

0

[f1] 3-(3,6- Gk -4-35)-8- 4 Z4-3 - Z4 WIA[3.2. 1] 5E(700 mg, 2.69mmol ) Fl 8-424-3-4
FRUAR[3.2.1]E H5e 2R ££(609 mg, 4.07 mmol)[F) NMP(15.0 mL)¥& ¥ F I\ DIEA (1.04 g, 8.07
mmol). JKNIRERAER TR T 145°C HiHE B 16 /N, 15 18N o SR SOBIBINA EA
(35.0mL)H1, FMEAIE 7K (25.0 mL x 3)Peidk g /KRN T ik 38, okikds, Frfsik
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B AT 3 B AL (PE.EA=1:1), 133 HFrLEY(550 mg, /7% 60.7%, ¥t [l4). LC-
MS (ESI) m/z 337.0 [M+H]".

S 3. 4-(8-HA-3-EARIA[3.2. 117 5-3-5 )-6-(8- 48 A% -3- B A AUIA[3.2. 1] J-3-Fk )k 12 -3 -

R 1)
O
N /N\N

|

X-"CcN

N

)

0

] 3-(6-(8-2A44-3-F 4 IR [3.2.1]°F J5-3-FE )-3- G g -4-F )-8- A8 44 -3- B A< WA [3 2. 1] °F

$£(550 mg, 1.63 mmol)FIFALEE(383 mg, 3.27 mmol)ff) DMF(10.0 mL)# ¥ 4 il X DPPF (181

mg, 0.326 mmol)F1 Pdz(dba)3(149 mg, 0.163 mmol). SRS TRAER AT T 140°C Bk SOw

16 /N, 15 1RO o SRJE s SONVO EA (25.0 mL), FHAEATE £57K(20.0 mL x 3)¥Ei G 5

10 KETBRANTHE. W08, WRKEs, sk Bt EZ s B4L(PEEA=1:1), F3IHirMLE
YI(350 mg, 77F 65.5%, #{aE{K). LC-MS (ESI) m/z328.2 [M+H] .

S, 4: (4-(B-FA4-3-FANIA[3.2. 11 Jit-3-5)-6-(8-FA I -3- B A WA [3.2. 1] e -3- I )k R -3 -

J2) % 16
o)
N /N\N
|

= NH,
=
0]
15 ] 4-(8-4E 44-3- B 4% IR [3.2. 1]°F 56-3- 55 )-6-(8-2R 4% -3- B A4 MR [3.2.1] 2 Hie -3 -5 )ik 12 -3 -

HIE(350 mg, 1.07 mmol)f¥ PYEWH(10.0 mL)A W I F JE 4 (~314 mg, 5.35 mmol). [V
IRAWAEZ T T FIRIR 16 /N, A5 18R B . SR IER R SO I8, Jkds, Frishk i
VIR N B A 40(300 mg, UKHE 84.7%, #EAIHRY)). LC-MS (ESI) m/z 332.2 [M+H]".

B, S: N-((4-(8-FAJ4-3-F I XOA[3.2. 117 Ht-3-5%)-6-(8-A L4 -3- B 44 XIR[3.2. 1] -3 -k )k
20 WBE-3-3L) AR )- 1 H-HE -5 - FE B e 1 Tl
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[F1) (4-(8-2E % -3 - B4 KU [3.2. 1]°F J-3-3)-6-(8-ZA 4 -3- B4 WUFA[3.2. 1] °F -3 - I )k BR -3 -
3)H (300 mg, 0.905 mmol) Al 1H-ILME-5-H (101 mg, 0.905 mmol) [ VU S FEIR (10.0 mL)¥A K
il N HATU(413 mg, 1.09 mmol)# DIEA (351 mg, 2.72 mmol). R VREVRAE S8 N RN 1
NI A5 AR O o SRS S SEBOENE , BRIk AE , BT ik B A S AT 4 B 44k (PE:EA=0:1),
3380 B LA 1(200 mg, YR 51.9%, #EIHARY)). LC-MS (EST)m/z 426.0 [M+H]"» 'THNMR
(400 MHz, DMSO-ds) § 13.27 (s, 1H), 8.30 (s, 1H), 7.83 (s, 1H), 6.65 (s, 1H), 6.46 (s, 1H), 4.60 (d,
J=15.1Hz, 2H), 4.46 — 4.37 (m, 4H), 3.93 — 3.86 (m, 2H), 3.00 — 2.96 (m, 6H), 2.05 — 2.02 (m, 2H),
1.89 — 1.80 (m, 4H), 1.76 — 1.73 (m, 2H).

S 6: 3-(4-(3-ELAK-3-HAUIR[3 2.1 13455-3- 25)-7-(1 -3 3E)DR I 1,5- 4 05 2- 5 )-§-
FA SBR[ 2.1 B2 R

O

)

N

| \E N~NH
O N

FIR R SR IIN N-((4-(8-5A A4 -3-Z A IR [3.2. 119 JE-3- 3L )-6-(8- A A= -3-Z A WA
[3.2.1]3F -3~ 2 )k 58 -3 - 35 ) 25 )- 1 - L M4 -5 - 8 J#% (200 mg, 0.470 mmol) il = &% (10.0
mL)o SMRAEAE 100°C RSB 1 /NS, A5 1k OB o 44 s SR IS I N B AN ik BR U BN 7K
VB I P LR i R A KA T pH=T, SRS IRG VM EA (20.0 mL x 3)ZHL, A AHUAHH A1
B ERKBEE ORI T ks, JRWc4s, WEWREE, Fr3 ik iAW Som il 4 i
(ZJEIKE 0.05% ) 4ifk, 133 HirbaY(21.3 mg, 7% 11.1%, FMFE{A). LC-MS (ESI)
m/z 408.3 [M+H]"» 'H NMR (400 MHz, DMSO-ds) & 13.39 — 12.85 (s, 1H), 7.72 — 7.55 (m, 2H),
7.07 (d, J=1.6 Hz, 1H), 5.72 (s, 1H), 4.49-4.42 (m, 4H), 3.81 — 3.71 (m, 4H), 3.23 — 3.19 (m, 2H),
3.07 -3.01 (m, 2H), 1.91 — 1.80 (m, 8H).

SEHEH] 7: 3-(4-MGIRAR-7-(1LH-REE P -3 BRI [1,5-b | Bk BE-2- ) 8- S AR -3- B AR XUIR [3.2.1 |
5

o)

=
| \E N~NH

BB 4-(3,6- - FEWE-4-35) i BRI 5 1
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Cl N
N

I
Cl

A
N
)

] 4-7%-3,6- - FMEE(700 mg, 3.07 mmol)FIIER(535 mg, 6.14 mmol) [¥] DMF(15.0 mL)#%
I RIZ B7(1.69 g, 12.3 mmol), ZVARS T, RBLRATRAE 30°C T HHE SN 12 /N J,
fEib M. IIAZK(10.0 mL), #RJ5H EA(15.0 mLx3)AHL, AU A £:7K(15.0 mLx4)
Bk e FHJCK RN T L8, EMURUEIRYE, Pk W&t =4 o0 S 40 (PE: EA=5:1-
1:1), 53 Bk E20(700 mg, W 97.3%, HEGRE{A). LC-MS (ESI) m/z 234.0 [M+H]".

BB 2. 3-(6-F-5-MIRA I I -3-3) -8 - S A4 -3- B A WA [3.2. 1B e A ik

2
N.___N.
Z N
|
S
[N
0
1] 4-(3,6- - 2k IGE-4- ) I IHR (700 mg, 2.99 mmol)Fl 8-48 24-3- 2 WUIF[3.2.1] 3 4% £h 16 6
(671 mg, 4.49 mmol)[¥) NMP(10.0 mL)#5 ¥ - I DIEA(1.16 g, 8.97 mmol), J SR & 7E 145°C
TP 16 AR, IR N B R RNIEAYIAEIE =EE G, MAK(15.0 mL), H EA (20.0
mLx3)AH, S AN, SRIEFHZK(15.0 mLx2)F 1A 57K (15.0 mLx3)¥eis o T K6 iR

BT LR, JEMOREIRAE, PRk Emart E N B Atk (PE-EA=3:1-1:2), 38 Hirtb &
¥)(800 mg, WF 86.1%, HHE[E{A). LC-MS (ESI) m/z311.2 [M+H]".

W 3: 6-(8-AM-3-AANIA[3.2. 113 KE-3-5E ) -4- My MRAR A IR -3 - FF I 11 55 ke

v
N N.
0
L
)
O
] 3-(6-58-5-TES B A C Ik 18R -3 -3 )-8- 48, 4% -3- B 44 XA [3.2.1]7 %5£(600 mg, 1.93 mmol) 7K (5
i) DMF(10.0 mL)JE & 7 R AR I AL £E(453 mg, 3.86 mmol). DPPF (214 mg, 0.386 mmol)
A1 Pdy(dba)s (177 mg, 0.193 mmol). Z SRS T, RMIRAVRLE 145°C e N 16 /N,
b B A SONRYA B & =3RS I K(15.0 mL), 285 H EA(20.0 mLx3) 2EL, &AL

FHFHZK(15.0 mLx2) A AT £ 7K (10.0 mL>2)BE % J5 48 Jo /K BB a1, 108, DEVROR M4
TSR A FE 2 M 70 B 4idk (PE.EA=5:1-1:3), 33| EFrtb &91(360 mg, YL 61.9%, Aifh
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[i44). LC-MS (ESI) m/z 302.3 [M+H]",
B4 (6-(8-THA-3- A IR [3.2. 1] K5t -3- 3k )-4- My WA R IR -3 32 ) R 1 5

C@
N N.
~ N

s L NH,

N
)

1] 6-(8-48 4%-3- A4 XA [3.2. 1] Je-3- 35 )-4- 1 MBRA R A 182 -3- FF (360 mg, 1.19 mmol )Py
ZVE(20.0 mL)YA TR TH AR NN 7K (2.00 mL)FI R JE44(~300 mg), SV EH =5 RNV IR &
PIAE AR T BRSO, 47 1R o H 5 SVRA e B o 25 [ AR B I s Tk 4 »
33 B A Y(320 mg, WO 87.7%, Kr{affl{&). LC-MS (ESI) m/z 306.1 [M+H]".

ST 5. N-((6-(8-%A74-3-F A XUIA[3.2. 1] -3 -3 )-4- NG IBR AR IGA 12 -3 - 358 ) FF 3% )- 1 7L -5 FY G
F& (1) 1

O
K/RHYFNIN
N 0] H
L

[71] (6-(8- 48, A% -3- 28 44 XU [3 2. 117 Joe-3- 3k )-4- My R AR A 182 -3 -3 ) (320 mg, 1.05 mmol)
AT 1H-IEME-5-F 2 (118 mg, 1.05 mmol)¥ PYZRE(13.0 mL)EE T I HATU (599 mg, 1.58
mmol )M DIEA (271 mg, 2.10 mmol), SMNIBAYIEZIR T RN 2 /NS, fZ1IERN . RBTRE
VIR KA 4E, BTk AR Z M 0 S 4k (DCM: FH #E=100:1-30:1), 75 3] H b A #)(170 mg,
% 40.6%, FRtalE{K). LC-MS (ESI) m/z 400.3 [M+H]",
BB 6: 3-(3-5-4- " WA - 7-(LH-NEL P L 3-8 ) BRI [ 1,5-b ik R 23 )-8- A8 24 -3 - B Z AR [3.2.1]
BT

O

G
Ay

- N-NH
N —

] N-((6-(8-A4%-3- J XA [3.2. 11 i -3 -8 )-4- N WRAC AEE i - 3-8 ) H 356 )- 1 -k -5 - F
ff& (170 mg, 0.426 mmol)f¥] Z.Ji5(4.00 mL)¥ K A =S A ME(1.00 mL), KMIRAYITE 90°C
TP NG, 1FIER N . R RNIRARA MR EIR)E, KBS E 0°C HikA
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BRERAUIRIRT, SRJRLE 0°C T FIAMIATIRIR AU R 15 pH % 9 J5, I EA (15.0 mLx3)%¢

s B IHIA A TOK RN T, U8 DEMURURIRAR, Pk AR (DCM: H
=20: 1) 4fifk, 1938 HFrLA91(80.0 mg, W 452%, #HE[EK). LC-MS (ESI) m/z 416.1
[M+H]"

IR T 3-(4-IERAC-7-(1LH-P M -3- 38 ) BRI [ 1,5-b Ik BE-2-J8)-8- 4 -3 - B A« IR [3.2.1 1% 45
(14 B

O

L
N
ST

[F1] 3-(3-50-4-TES IRA Q- 7-(LE-PH PR 3 -3 - YR I - [ 1, 5-b Mk R -2- ) -8- S 4 -3- B 4 XA [3.2.1]
2 45(80.0 mg, 0.192 mmol ) H EE(3.00 mL)AH PU (M (3.00 mL)JR G ¥ W H I A AR 5%(50.0 mg),
SR E S WG PR AMAEE A T 50°C NG, 510N o s SR A YL
AR . RV, TS5k B 4 SO i 4 (il (LB /7K 2 0.05% FIR) 73 S 4lifl., 19
I H L AY(4.60 mg, WK 6.27%, HEE 1K) LC-MS (ESI)m/z382.1 [M+H]". "HNMR (400
MHz, MeOD-d;) § 7.83 — 7.64 (m, 1H), 7.60 — 7.43 (m, 1H), 7.25 — 7.02 (m, 1H), 5.84 (s, 1H), 4.55-
4.45 (m, 2H), 3.94 — 3.79 (m, 6H), 3.51 — 3.43 (m, 4H), 3.23 — 3.14 (m, 2H), 2.03 — 1.93 (m, 4H).

SEHER] 8: 8-(2-(8-AZE-3-BIAININ[3.2.1) 3 Le-3-F)-7-(1LH-AL -3 -F ) DR IAE [ 1,5-b | BABR-4-FE)-3-
FIR-8-FIRWFF[3.2.1) F K

0o

)
| \E N~NH
0 N

BB 1: 8-(3,6- FMEEE-4-J)-3 S JL-8- ARG [3 2. 11 Be A ik

[f1] 4-1R-3,6- —50MEIEE(1.00 g, 4.39 mmol)Fl 3-484%-8- % A4 W FF[3.2.1]°F b £h L ££.(985 mg,
6.58 mmol)f) DMF(15.0 mL)¥ ¥ - BRER AT (1.82 g, 13.2 mmol). MR WRAER TR T
SRR 16 /N, AT 1RO . R IEH SV EA (45.0 mL)MRE, FHEATE #57/K(35.0
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mL x 3)Peik o H C /KBBR8 . U8, ORI AE, AT 19k ME i Z A 4 & 44 (PE:
EA=5:1), 23 HAAMELAYI(1.00g, 75 87.6%, FEEIHIRY)). LC-MS (ESI) m/z259.9 [M+H]",
261.9 [M+2+H]'. "HNMR (400 MHz, CDCl3) § 6.72 (s, 1H), 4.44 — 4.33 (m, 2H), 3.91 — 3.82 (m,
2H), 3.72 - 3.62 (m, 2H), 2.21 — 2.12 (m, 2H), 2.06 — 1.95 (m, 2H).

BB 2. 8-(6-(8-AL4-3-B I WIF[3.2.1]°F hE-3-3E)-3- S0 R -4-F8)-3 48 J4-8- B A AU [3.2. 1]

KEE K
2
N N.
~
W;rkd

N

Nl

O
1] 8-(3,6- - GUMEIER-4-55)-3- 5 J4-8- B ZL XA [3.2. 1] 5E(1.00 g, 3.84 mmol)FT 858 J4-3-%
HAIR[3.2. 1] e FL £5(1.15 g, 7.69 mmol)i] NMP(15.0 mL)# VK A DIEA(1.49 g, 11.5
mmol). KPBVRAERAER R T 145°C THFERPL 16 /AN, 451 RB . SR a5 OB
EA(45.0 mL)Fi%E, AR EE/K(35.0 mL x 3) PRkJaH ORI T 08, MRS,
FRAS5% B A K 2 3 B 4L (PE EA=1:1), 2 3| H brb-& (770 mg, 7= % 59.5%, 1 (L [F 1K)
LC-MS (ESI) m/z 337.0 [M+H]",

S 3. 6-(8-HA-3-EARKIA[3.2. 117 F5-3-5 )-4-(3- 48 A% -8-F A AR 3.2. 1] J-8-FL )L e -3 -

R 1)
O@
No _N.
2N

N eN

N

@

O
1] 8-(6-(8-2E44-3-F 4 IR [3.2.1]°F 5-3-FE )-3- G 2 -4-F)-3 -4 44 8- A< WA [3 2. 1] °F
$2(750 mg, 2.23 mmol)FIFALEE(523 mg, 4.45 mmol)ff) DMF(15.0 mL)# ¥ #1 i\ DPPF (247
mg, 0.445 mmol)A Pda(dba)3(204 mg, 0.222 mmol). KM VRATRAERFEI T 140°C Hidk B
16 /Ny, 1B OB, SR I SR EA (35.0 mL)FiRE, FMIAIE £7K(30.0 mL x 3) ¥elk/a
MK T i 0E, Jkds, Pk WA Z i 7 B4l (PE:EA=1:1), 193] Hbr
HAH)(600 mg, 773 823%, M [E{A). LC-MS (ESI) m/z 328.0 [M+H]".

S, 4: (6-(8-FAA4-3-HANIA[3.2. 11 Jit-3-5)-4-(3-FAJ4-8- B A WUIR[3.2. 1] e -8-F& )k IR -3 -
S F LI A
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] 6-(8-A J4-3- B 44 AU [3.2. 1]°F i -3-3)-4-(3- 2 24 -8- B 44 AU [3.2.1]7F J-8- L iz -3 -
HIE(600 mg, 1.83 mmol)f¥) PYEWH(10.0 mL)A W I JE4#(~323 mg, 5.50 mmol). SV
TRARAEE A E T E=ERPL 16 /N, IR SREH S BRI, JR YA, Pk
YIRD A B AL A 40(480 mg, 773K 79.0%, o IHRY)). LC-MS (EST) m/z 332.1 [M+H]'.

B, 5. N-((6-(8-2A4%-3-F A IR [3.2. 1] bi-3-Fk )-4-(3- S J4-8- B AL XA [3.2. 1127 S5 -8- I )k 162
3-S5 ) FH ) -1 H- I -5 - R e 1) 5

O
N /N\N
I H N
KA“YQ
H
S
O

1] (6-(8- 244 -3 - B A4 AR [3.2. 1]°F J5t-3-Fk )-4-(3- 2 44 -8- B 4% SUIR[3.2. 1] 5 -8 - Fo ik 1B -3 -
FE)F (480 mg, 1.45 mmol)Fl 1H-MEME-5-F R (146 mg, 1.30 mmol)I¥) VUS4 (10.0 mL) ¥
i\ HATU(661 mg, 1.74 mmol)Ffl DIEA(562 mg, 4.34 mmol). KN IRARAE SR T RN 1

NI A5 LR O o SRS S SEBOENE , IR IR A, BTk B A S AT 4 B 44k (PE-EA=0:1),
3380 HFrEA V(400 mg, F=3 64.9%, B EIHPIRY)). LC-MS (ESI) m/z 426.0 [M+H]".

BB 6: 8-(2-(8-SHA-3-FARAUA[3.2. 1] J5-3- 3 )-7-(1 H-ML -3 -5 )DK e[ 1,5-b ]k R -4-F%)-3- 44,
Z4-8- A IR[3 2. 11 e i A

O

&
SN
|4 N-NH
ol
0 N

FIRT, FRMIEFIAN N-((6-(8-48 7-3- B A XA [3.2.1]F Ft-3- 55 )-4-(3-FA 8 -8- B A AL
IR[3.2. 103 Je-8-Jk )Wk g -3 -2 ) FF 6 )- 1 - -5 - FH B /1% (100 mg, 0.235 mmol ) Al — G5 1% (5.00
mL)o SMRAEAE 100°C R ML 1 /NS, A5 1E OB o PKI 4SSN VAN ik BR U BN 7K I
Wb & pH=7, PRJETRABH EA(20.0 mL x 3)AHL, ATHUAH IR K Pedk Ja 0K B iR

AT LS, IR, WA, TS IR B2 SO i g R LB K 0.05% T IR) 4l
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tb, B2 BAMEEY) (10.5mg, 77K 11.0%, HEGEA). LC-MS (ESI) m/z408.3 [M+H]'. 'H
NMR (400 MHz, MeOD-dy) § 7.70 (s, 1H), 7.58 (s, 1H), 7.13 (s, 1H), 5.78 (s, 1H), 4.56 — 4.48 (m,
4H), 3.90 — 3.80 (m, 4H), 3.67 — 3.61 (m, 2H), 3.23 — 3.14 (m, 2H), 2.18 — 2.09 (m, 4H), 2.01 — 1.94
(m, 4H).

SEHEB] 9: 3-(4-((R)-2- FH ZENREE - 1-35)-7-(LH-PHE I -3- 5 BRI 3 [1,5-b Bk R -2-F ) - 8-S R -3- M 2k
IFR[3.2.113F ¢ FHER £

O

&
HCOOH KL N
N

HN_ S L

/)
N

BB 1: (R)-4-(3,6- - FMAME-4-35)-3-F LIRGE- 1R R AU T FE A &

CI\QNJ\L
N
\[N
N
Boc
[f1] 4-7R-3,6- Sk EE(2.00 g, 8.78 mmol )AI(R)-3- FHILNRIBE-1-FR AL T FE(2.64 g, 13.2 mmol)
[ DMF (25.0 mL)&EW I BRI EH(2.43 g, 17.6 mmol)e SMNIRARAER/ R N iR Bl
PRI 16 /NI, 11 SO . ARG SOSIR EA(SS.0 mL)FRE, FABATE £57/K(35.0 mL x 3)
Vedk o KRR T 08, JRIRAE, TSk Mt Zi 7 B aifb(PE:EEA=S:1), 14
FIEFMEEY(1.60 g, 725 52.5%, #HEFE{A). LC-MS (ESI)m/z346.9 [M+H] > 'HNMR (400
MHz, CDCl3) & 6.83 (s, 1H), 4.25 — 4.08 (m, 2H), 3.89 — 3.79 (m, 1H), 3.46 — 3.28 (m, 2H), 3.23 —
3.02 (m, 2H), 1.48 (s, 9H), 1.12 (d, J = 6.6 Hz, 3H).

BB 2: (BR)-4-(6-(8-FH A-3-BAAAUA[3.2.1]°F bi-3-3)-3 - AR -4-58)-3- FH FLWRIGE- 1 - R FR L T

iR R
2
N /N\IN
[

\[N
N
Boc

[FI(R)-4-(3,6- — Sk -4-J5)-3- FH JLWR R -1 - FR IR T 15 (1.60 g, 4.61 mmol)H1 8-%(7%-3-4

FRUAR[3.2.1°EFe Eh R £6(1.38 g, 9.22 mmol)f) NMP(15.0 mL)&F N DIEA (1.79 g, 13.8
mmol)e SMIRERAERTRIT 145°C THFERN 16 /A, 2R N SR 55 SRR H]
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EA(55.0 mL)Fi%e, A £h7K(35.0 mL x 3)¥eisJa /K BRER AN T L8, R4,
FrAS% AR E T 0 B 4L (PEEA=1:1), 153 H bk & ¥(1.20 g, 77 61.4%, HFEA).
LC-MS (ESI) m/z 424.2 [M+H]". 'H NMR (400 MHz, CDCl3) § 6.11 (s, 1H), 4.54 — 4.49 (m, 2H),
4.14 - 3.93 (m, 2H), 3.86 — 3.81 (m, 1H), 3.77 — 3.65 (m, 2H), 3.44 — 3.31 (m, 2H), 3.26 — 3.10 (m,
3H), 2.90 — 2.84 (m, 1H), 2.03 — 1.95 (m, 2H), 1.90 — 1.82 (m, 2H), 1.48 (s, 9H), 1.02 (d, J= 6.5 Hz,
3H).

P 3: (BR)-4-(6-(8-H A4-3-HAAA[3.2.1]°F bi-3-58)-3 - S Mk R -4-JL)-3- FH L IR IBR- 12 R L

THERIA R
2
N /N\lN
R)\CN
\[N
N
Boc
(3R)-4-(6-(8-A A4-3- B A IR [3.2. 11 ¢ J5E-3 -k )-3- UM R -4- 38 )-3- F SR R - 1- R R AL T I
(1.20 g, 2.83 mmol)FIFFALEE(665 mg, 5.66 mmol)f) DMF(20.0 mL)¥# ¥ 1 il X\ DPPF (314 mg,
0.556 mmol)A1 Pda(dba)3(259 mg, 0.283 mmol). SN IE GRS T 140°C HitHE SN 16
NI, AR, SRR SONE ] EA(45.0 mL)MiRE,  FHAAIE £R7K(30.0 mL x 3)Wel 5 FH G
IKBREREN T 18, WRIRGE, Pk A Z N S aiib(PE:EA=1:1), BEIEMILE
P(1.00 g, 773 85.2%, wE{afE{A)., LC-MS (ESI) m/z415.0 [M+H]".
S|, 4: GR)-4-G-(FF:H FL)-6-(8-AL4-3-F A4 XA [3.2.1]7F be-3-FE )hA R -4-FL)-3 - F LR B2 1 -
FRIRBUT TR S Ak
4
N /N‘N

s A NH,

)
N
Boc
1] (3R)-4-(6-(8-5 24 -3- B 44 AUIR[3.2.1] 2 i -3 )-3-F L I g -4 )-3- FFY LR 1B - 1-FR TR AL
THR(500 mg, 1.21 mmol)¥ PYZI(10.0 mL)E R H NN Je#2(~212 mg, 3.62 mmol,). ¥

TRAWAEARE N ZEE 16 /N, 45 1R SRIEH S St o8, IR IR4E, sk
VIR N EARE A 40(400 mg, U 79.2%, S EIHARY)). LC-MS (ESI) m/z 419.1 [M+H]",

BB 5. (3R)-4-(3-((1H-FH -5 FF e ) PR 32K )-6-(8- R A4 -3- B4 XA [3.2. 1] St -3 - )L g -4- 3 )-
3-FHJEIRIGE-1-FR IR AT IR 5
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&)
N 0] H
)

Boc
1] (3R)-4-(3-(Z At H JE )-6-(8- A -3 - J WA [3.2. 1] -3 -5 YA R -4- 5 )-3 - H SR R IR - 1-
FRIRBUT FH(400 mg, 0.956 mmol) A 1H-MHIE-5-H1 2(96.4 mg, 0.860 mmol )] VY & W (10.0 mL)
W NN HATU (436 mg, 1.15 mmol)#1 DIEA (371 mg, 2.87 mmol). [ VRERTE S IR KR
JSL T /NI S 45 1 ST o SR R IROSERI S SRR AR, BTSSR B A AL JZ T 3 55 44K (PE:EA=0:1),
338 B LA Y300 mg, W 61.2%, B AIHPIRY)). LC-MS (ESI) m/z 513.1 [M+H]".

BB, 6: 3-(4-((R)-2-F FEWRBE-1-3E)-7-(LH-ML -3 J8 )R 1 [ 1,5-b WA IBR -2 -3k )-8 - 48 % -3- 25 4 XL
N[3.2.1]3F ot FH R Eh ) 5 Bk

FIRT, BTN (BR)-4-(3-((1H-PHME-5- ;%) B 36)-6-(8- 48 4% -3- B A< AR [3.2.1]
Ve ft-3-F ML IE -4-L)-3 - F LR R - 1- R PR AU T B8 (100 mg, 0.195 mmol )F1 = G55 (5.00 mL). %
PR AAE 100°C RS 1 /N, (510N o UK TR S ST N A A R S A /K 7 W &2
pH=7, RGBS EA (20.0 mL x 3)AKHL, A AU MR & #h/K B0 i5 FH 0K BRI AN
IEUE, R, RS, PSR M ARG & I CIEKE 0.05% R4, 153
Hirtb &90(8.50 mg, 725 11.0%, HME{A). LC-MS (ESI)m/z395.3 [M+H] > 'HNMR (400
MHz, MeOD-d,) & 7.72 (s, 1H), 7.59 (s, 1H), 7.14 (s, 1H), 5.93 (s, 1H), 4.54 — 4.49 (m, 2H), 3.93 —
3.86 (m, 4H), 3.84 — 3.81 (m, 1H), 3.73 — 3.59 (m, 2H), 3.53 — 3.44 (m, 2H), 3.23 — 3.17 (m, 2H),
2.01 — 1.93 (m, 4H), 1.32 (d, J= 6.9 Hz, 3H).

SEHEP] 10: 3-(4-(URIBR- 13- 7-(LH- Wik W4e-3 -0 ) BRI I 1.5-b | WA TER-2- )-8 4R 2% -3- B XN FF[3.2. 1]
EFRE

]
HCOOH | \l}l N
" N ) NH
/ /
HN._ \ N

B 1 4-(3,6- SURAWE-4-FE) RS- 1-FR IR BT B M4 1k
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Cl<_ _N.
Z N
|

N Cl

N
()
Boc
] 4-JR-3,6- 5k (1.00 g, 4.39 mmol )FIEL T FIR G- 1-FR R R (1.23 g, 6.58 mmol)f¥] DMF
VEB(12.0 mL)H IR IR H0(1.82 g, 13.2 mmol), MIRARAE SR M PR RN 16 /N, 471k
S SRJGINK(35.0mL), FEH EA30.0mL x 3)AHL, & A HUAH A& 67K (30.0mL) ¥
5 WIEETKBRN T, I8, WRRYE, PR EMAa R E Ty B4 (PE:EA=S:1), 135

HArtb &90(1.50 g, 725 100%, & ElE{A). LC-MS (ESI) m/z 334.5 [M+2+H]".

B2 4-(6-(8-AL4-3-F A NIA[3.2. 117 Jie-3-Fk)-3- Ak IR -4-FL) WRME-1-FRIR AU T B8 A ik

o@
N N.
~ N

|
Cl

N
()
Boc
7] 4-(3,6- UMk BE -4-FE)IRIR-1- R R AL T TR (1.48 g, 4.44 mmol )T 8-4 24-3-F A WIA[3.2.1]
10 FLEEhR (997 mg, 6.66 mmol)ff] NMP ##(20.0 mL)H Il A\ DIEA(1.72 g, 13.3 mmol), JJV
TRERAE 145°C FHLFE L 16 /N, 11 R SRJEM7K(35.0 mL), FfH EA (30.0 mL x 3)
AHL, G I HUH AR £R7K(30.0 mL)BEHR G & oK BRI T, L, ks, e
MG BN B 4k (PE:EA=5:1), 133 HFpfb&M(1.20 g, F=% 65.9%, i (1 E{£4). LC-
MS (ESI) m/z 410 [M+H]".

15 BB 3: 4-(6-(8-F A-3- B I WA [3 2. 1] bE-3-Fk )-3-F I Mk - 4- L R R - 1-FR R AU T B 6 ik

o)
N_ _N.
Z N

|
CN

()

7] 4-(6-(8-A 74 -3-Z A IR [3 2.1 3 Hi-3- 3% )-3- FUME R —-4- IR R -1- AR FR R T R (1.10 g,

2.68 mmol)FFALEE(630 mg, 5.37 mmol) f) DMF(20.0 mL) ¥+ il X\ DPPF (297 mg, 0.537
mmol)F Pdz(dba)s (246 mg, 0.268 mmol). SR GRIEE TR T 140°C Bt 16 /N,

20 fFIbRPL SRR RS EA (30.0 mL) AikE, FHRATE £R7K(25.0 mL x 3)¥eik e A oK

AN

2
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BRAN T 1LuE, WURIRYE, PRV EN B4tk (PE: EA=1:1), 133 EibEY)
(600mg, 7=3 55.8%, FE{a[E{A). LC-MS (ESI)m/z401.1 [M+H] = "HNMR (400 MHz, CDCl5)
8 5.89 (s, 1H), 4.54 — 4.50 (m, 2H), 4.01 — 3.93 (m, 2H), 3.64 — 3.61 (m, 4H), 3.35 — 3.26 (m, 6H),
2.04 - 1.99 (m, 2H), 1.85 — 1.79 (m, 2H), 1.48 (s, 9H).

BB 4: 4-G-(FAIEH FL)-6-(8-A J4-3-T A WA [3.2. 1] -3 -5k Wk B2 -4-FL IR B2 - 1 - R R AU T TR 1Y)

EK
O@
N N.
Z N

s L NH,

)
h
Boc
[F1] 4-(6-(8-4E Ak -3- A RUIA[3.2. 1] -3 -2k )-3 - T S Mk R -4- R WR - 1 - JR TR B T 1B (600 mg,
1.50 mmol)HJPYZEIE(12.0 mL)EE I Je #2(439 mg, 7.49 mmol)FIZ/K(S ). KRR
AW R T EE S 16 /N, iSRG SOSERTBE, R IR 4E, Bk Y
B0 H AR A 0(530 mg, 723 87.5%, EIHPIRY)). LC-MS (ESI) m/z 405.1 [M+H]".
WS 4-G-((1H-NHMe-5-F I ) FF O )-6-(8- 2R 4% -3 - A WA [3.2. 1] -3 - J% A IR -4 - L IR R - 1 -

RERRUT TR A ik
i
N N‘N
- \
K)&HT‘/E\;N
My C
N

BUURY T 1] 4-G-(RUE T ED)-6-(8- A3 AR [3.2.1]-3- 20 Mk B -4- T IR - 1- 72
FR AT BE(480 mg, 1.19 mmol)Fl 1H-FEMe-5-F R (119 mg, 1.07 mmol ) PSR A #(10.0 mL)
t1 il N HATU (541 mg, 1.42 mmol)F DIEA (306 mg, 2.37 mmol), [V I8 &AL S I P HHE &
RE 1N, IR S BRI 7K (25.0mL), FEA EA (20.0mL x 3)ZKHL, & A HUAH A&
#h7K(20.0 mL)PE 5 28 To /KB BN T4, I 0, IR 48, BT ik B4 IR TR oy B 4K (DCM:
HEE=10:1), 1328 B Ar LA (500 mg, 7= 3 84.5%, ¥ talFl{A). LC-MS (ESI) m/z 499.2 [M+H]".

B, 6: 3-(4-(WRWE-1-F5)-7-(1 H-NE -3 - )R FE [ 1,5-b AR -2- )-8~ 4 A% -3- A A WIA[3.2.1]%F
fot FH IR SR 1) A B
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]
HCOOH | \'Tl N
N N NTNH
/ =
RS

FIR T E BN 4-G-((LH-IE -5 F S fi) B 2 )-6-(8- 28 2% -3- B A XA [3.2.1] % -3-
LYk R -4- YR BE-1-FR2 R AU T T (150 mg, 0.301 mmol)M =4 A fE(15.0 mL). S IRA AR
100°C RO 1 /NI, A b OB OKI R R ORI N AR BR BN &2 pH=T, PR
IRAWA EA (25.0mL x 3)AEHL, A LA A ShKPe ik 5 O /KBRER A T4 b8, D
WRARA HUAH PN K ek o I TCK B R AN T8 08, R IR4n, FrfSik B W& oA il
HEGE( NGRS 0.05% F )24k, 133 HArMELEY)(5.66 mg, F=F 4.94%, HEFE{K), LC-
MS (ESI) m/z 381.0 [M+H]"» 'H NMR (400 MHz, MeOD-d,) § 7.72 (s, 1H), 7.55 (s, 1H), 7.14 (s,
1H), 5.94 (s, 1H), 4.53 — 4.48 (m, 2H), 3.88 — 3.82 (m, 2H), 3.70 — 3.63 (m, 4H), 3.41 — 3.36 (m, 4H),
3.23 —3.17 (m, 2H), 2.01 — 1.92 (m, 4H).

SERER 11: 3-(4-((R)-2.,4-— FHZLIREE-1-35)-7-(1LH-MERE-3-F5 ) BRI 3 [1,5-b | BABR-2-2)-8- 5% -
3B FR[3.2.1] 3 i

O
fo
HCOOH SN
| N N-NH
N" Y N
NS BN

ST, 1 6-(8-FAL4-3-F A AOA[3.2. 117 F5-3-3% )-4-((R)-2- H L IR B2 -1 -k )ik 13- i 1) &5 il

i
N /N\N

\ |

CN
)
N
H
FIRT, 17 S AP I (BR)-4-(6-(8- A% -3- B A N3 2. 117 J5¢-3-38)-3-FIL ML g -4- 3 )-
3-H LR IBR-1- 3R I A T (500 mg, 1.21 mmol )R E5 2 EA(10.0 mL, 3M), SR SR AE i

DSOS 2 AN, A5 IR OB o SR AR, IR B YIED A HARE S Y0(400 mg, 77 94.5%,
A {A). LC-MS (ESI) m/z 315.1 [M+H]".

S 2: 6-(8-SHA4-3- B AL IR [3.2. 117 HE-3-F5 )-4-((R)-2,4- - F FEWR MR- 1 -FL )Wk -3 - FH JRE (1) 25
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)
N /N\N
S |

] 6-(8-2A 4% -3- B 24 XA [3.2. 113 Bt -3-FL )-4-((R)-2- H1 L WR 185 - 1- 5L )k 182 -3 - H i (400 mg,
1.27 mmol)F1 £ 5 % (144 mg, 3.82 mmol)JH F£(10.0 mL)H R H I A ZALBA(115 mg, 3.82
mmol), MVRAEAESE TR 1 /N, (1R SR 5 7K(20.0 mL), FH EA (20.0
mL x 3)AKHL, A I WA EAA £57K(20.0 mL)BERR G 2 /K BB T4, 1k, J ks,
PSR AR E B4 (PE: EA=1:1), 53| HrbaY(400 mg, 7% 95.7%, HE[HE
&) LC-MS (ESI) m/z 329.2 [M+H] ",

W 3: (6-(8-FALR-3-Z AR [3 2. 113 5t-3-28)-4-((R)-2,4-— F FEWR R -1 -3 )Wk -3 -3 ) FH i 11

Ak
2
N N

s NH,

()
N
[
[1] 6-(8- A4 -3- AL AU [3.2. 1127 5-3-38 )-4-((R)-2,4- — I FE MR & -1 - L )k B=-3- 1 /i (400 mg,
1.22 mmol ) VY Z BRI (10.0 mL)¥ R I B JE #2(214 mg, 3.65 mmol). K MIRGRAEE R

Bl N SISO 16 /NIE, A 1k SR o IR H S SV 8 kR4, FTA R B IED A H ARk &
(300 mg, WKF 74.1%, H EHARY)) . LC-MS (ESI) m/z 333.1 [M+H]".

BB 4: N-(6-(8-FIE3-HARAUL[3 2,119 b -3-)-4-((R)-2,4- - I FENR 5 -1 -6 )L 13- 3 ) Y
Y- LD -5 FR I )25 1

O

o

SN
\[N 0] H
T]

] (6-(8-2A 24 -3- 24 AR [3.2.1]°F -3 35 )-4-((R)-2,4- — F FEWR 185 - 1 -5 )k 182 -3 -5 ) Y Jig
(300 mg, 0.902 mmol)F1 1H-FtME-5-H1£(91.0 mg, 0.812 mmol)fPUSEIF(10.0 mL) ¥ in
A HATU(412 mg, 1.08 mmol)fil DIEA(350 mg, 2.71 mmol). JZ MR A RAE S0 NN 1 /N,
PEIE N o SRIGH SOV I8, IRIRAR, Pk A Z 4T 70 B 4 (EA = 100%), 133
HArtb &4(200 mg, UH 51.9%, #EHARY)). LC-MS (ESD) m/z 427.2 [M+H]".
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BBS: 3-(3-5-4-((R)-2,4- " H FENRIGE-1-F5)-7-(LH-E -3 -5 DK I [ 1,5-b WA IR -2- 5K )-8 4 Jk -
3B [3.2. 1] e i

-
‘ N-NH
Oy

IR SOSIEINN N-((6-(8-F 24 -3- B A AR [3.2. 113 J5-3-FE)-4-((R)-2,4-— 1 KL R 1gs
-1- ﬁt)nttﬂ% 3-J) I L)~ 1 H-NEE e -5- A 22100 mg, 0.234 mmol VR = 548035 (5.00 mL). JZ SR
VRAE 100°C TSN 1 /NEF, 42 1E OB o DK T 5 1 S BEBOIN AN ATk R S B 7K VAV &2 pH=T,
SRJEIRGVRAH EA(20.0 mL < 3)AKHL, A HIAHFH A H/K P 5 B JCKBRIREN T8 1L 38,
PR VAR A, P4, T A9 B B Dy AR A 0(100 mg, 7738 96.3%, H [ {£). LC-MS (ESI)
m/z 4433 [M+H]".

S 6: 3-(4-(R)-2,4- - FFEWRER-1-35)-7-(1LH-MH -3 -6 )R I8 [ 1,5-b WA R -2-F8)-8- 51 4% -3- 4

ZRUIA[3.2.1]2F bt HH R 6 1 A il
HCOOH SN
N
N W

1] 3-(3-5-4-((R)-2,4- - FEWR WR-1-3L )-7-(LH-ML -3 -3 )R e F [ 1,5-b ]k 182 -2- L )-8- 45 44
3-ZARAA[3.2. 113 %E(100 mg, 0.226 mmol ) H FEE(10.0 mL) I H I AL #K(53.5 mg, 5%). X
ROREGRAEZ A T 60°C N 16 /M, 210N o SRIEH SNV I8, s ikds, Frds
WM AR & S (LIEIKE 0.05%FR)2ilk, 33 EArbA4(12.5 mg, 7=% 13.6%,
i {A). LC-MS (ESI) m/z 409.3 [M+H]". 'H NMR (400 MHz, MeOD-d,) § 7.72 (s, 1H), 7.63
—7.44 (m, 1H), 7.26 — 6.99 (m, 1H), 5.84 (s, 1H), 4.52 — 4.49 (m, 2H), 3.95 — 3.75 (m, 3H), 3.63 —
3.49 (m, 2H), 3.22 — 3.11 (m, 3H), 3.06 — 2.98 (m, 1H), 2.81 — 2.73 (m, 1H), 2.62 — 2.54 (m, 1H),
2.52 (s, 3H), 2.00 — 1.91 (m, 4H), 1.28 (d, J = 6.4 Hz, 3H).

SEHER] 12: 3-(6-(8-FIK-3-FANIR[3.2. 1|3 e-3-2)-1-(LH-MERE-3- 2L )- | - [3.4-b | PR -4-
B)-8- 4 -3-BARIA[3.2. 113 b
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HAAA 6-3-4-M-1-(1H ML -3 - 25 )- L H-FEE P 5 [3,4-D I IE )5 B 25 St 5] 5

BB 1: 3-(4-M-1-(LH-MLME-3-35)- 1 H-FE I JF[3,4-B ] IE-6-3)-8- 2 24 -3 - B A WA [3.2. 1] BE
A
O

)

N

~N
| | . /UH
=N
14 6~ -4-ML-1-(1LH-FEE -3 -~ 1 H-FEE e I [3,4-b L BE (718 mg, 2.18 mmol ¥ 3] — Fi 3L 1
(7 mLyH . SRS AR T BRI, N 8- 78 -3- B A RIA[3.2. 1] Lt #h 8 £h
(326 mg, 2.18 mmol), SMNEFHE A 120°C it 45 438, LC-MS Wl N5 G, ¥R
AVRMEIKGOmLYH, A tHAR S E A, AR =R NHH: 10 /0BG 2 00C, 4kEdi
F 10 4380, BB HAhIER S hDE, YRR, KA EA(10 mL x 2)A50, T3 fl -4

TR 2y B 44 (PE:EA=1:2), /33| H btk 5 ¥0(215 mg, W 23.3%, 75 {4[f{4). LC-MS (ESI)
m/z: 423.0 [M+H] ",

BB, 2. 3-(4-W-1-(1-(PY A -2H-E -2 ) -1 H-MHE -3 -3~ LH-PHE M 5 [3,4-B 0 i -6- )-8 -4 A% -
3B AIR[3 2.1 e A %,

0

E;i
SN THP
| P N-N
| IN/@
=N

W 3-(4-T-1-(1LH-IE -3 358)- 1 H-TL P 3 [3,4-D ML WE -6- 38 )-8- 48 A% -3- & A RUIA[3 2. 1] 5t
(215 mg, 0.509 mmol). DHP(86 mg, 1.02 mmol). X H ZKAEER — /KA #)(10 mg, 0.051 mmol )& K
MAZIDCM (2 mLyH. KRSREGYIE SR TR PR . LC-MS Wl s REs i m, 7%
ROREPTHIAIK(G mL), I EAQ10 mL x 2)A5HL. & A HUH A& EhK Bk,  ToKBR R
BT, ILUE. JEMOR IR 4GB . SHI SRR B AL (RS, EAPE=1:2), {35 Hix
HAE(210 mg, YH 81.4%, BEEf{A). LC-MS (ESI) m/z: 507.1 [M+H]".

IR 3: 3-(6-(8-AA+-3- A A IA[3.2. 113 J5e-3-5)-1-(1 (VU & -2 H ML R -2- 5% )- 1 H - -3 -3 -1 H-
L e JE [ 3, 4- BN i -4- 325 )-8 -8 A -3- A A WA [3. 2. 12 E B I ik
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o]

Ny
N THP
| P N-N
N N’<v)
0 =N

W 3-(4--1-(1-(VU -2 H-PIE -2 38 ) - | H-ME -3 -3~ 1L - I 5 [ 3, 4- B T I - 6- 52 )-8 - 48 A% -3-
BAIA[3.2.11°3E56(210 mg, 0.415 mmol)s 8-5AF4-3- A A A [3.2. 112 bt #h 1R ££(124 mg, 0.829
mmol). RuPhosPdG2 (32 mg, 0.042mmol). BxEZ4E(405 mg, 1.24 mmol)JIAF 1,4-—FH/NH(2
mL)F . FHHRAYESRY T 110°C $i4k 2 /M, LC-MS WM& F G, RS G
HFIIAZK(10mL), H EA(10 mL x 2)2HL. & FEA WA A oK P, ToRMmBRAN T,
I8 o PEBORE R AT R S, SRR AT 7 B AL (PE:EA=1:1), 133 Atk G¥(55 mg, Uk
R 27.0%, KEEIHEIRY). LC-MS (ESI) m/z: 492.2 [M+H] .

S 4: 3-(6-(8-AA-3-AAXUA[3.2. 1] 5e-3-3)-1-(1LH-NL -3 36)- 1 H-MHE W[ 3, 4- bt e -4- 3 ) -
8-S A-3- B A AUIA[3 2.1 1B BE I A ik

o)

]
| N N~NH
_
N ,NM
(0] =N

T 3-(6-(8-FA -3 - AIN[3 2. 113 K5E-3-3)- 1-(1 (U & -2 H-MHL I -2- 5 )- 1 H-PEg -3 -3 - 1 -
I e L[ 3, 4-B] L IE -4- 5 )-8- 4R 44 -3- B 24 XA[3.2. 1174 4€(55 mg, 0.112 mmol )] (2 mL)¥ATR
B, N 4 mol/L HIERIR 1,4- S ANHIAWQ mL). FriHRAMESARY T35 2 N,
IR R LA, BRI E prep-HPLC il & 450 H 4k, 193] AL 5%(3.3 mg, W 7.24%,
L # 4). LC-MS (ESI) m/z: 408.2 [M+H]". 'H NMR (400 MHz, MeOD) & 8.31-8.23 (m, 1H),
7.90-7.77 (m, 1H), 6.80 (s, 1H), 4.63 — 4.49 (m, 4H), 3.92 (d, J=12.2 Hz, 2H), 3.81 (d, /= 11.9 Hz,
2H), 3.48 (d, J=11.8 Hz, 2H), 3.35 (d, J = 12.0 Hz, 2H), 2.09 — 1.99 (m, 4H), 1.99 — 1.89 (m, 4H).
SRR 13: 3-(7-(8-FIR-3-FIRXF[3.2. 113 bt-3-5)- 1- FIFE-3- (L H-MHE MR -3 -2 1 - e 32 4,3
bIMLE-5-5E)-8- & R-3-BAKNFF[3.2. 11 ¢

A 1-(8-2 24 -3- B 24 XA [3.2.11°F Hi-3-38) & e - 1-BI ) &5 e
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O

Ny

N
Ao

W 8-S Ak -3-B A IR [3.2.11E i Eh 2 £6(3.20 g, 32.6 mmol) I F] DCM ¥AW(60 mL)H,
TRE BRI 22 0°C, [ SR AW INABRER B1(28.2 g, 204 mmol), M IETE 0°C FHiHE M
30 Zp5ME,  TURBDREY NN Z B8 mL, 114 mmol), SRR =i T HEE 16 /NS,
TLC SAR IS 5E (EA-PE=1:1, BE4HIRE(0), kR LEANG, mokikss, 3380 Hintk
AW (3.50g, FLh, FEEIHARYD).
SBUE 1. 4-FJE-1-F JE- 1 - -5 R H IS 1) & %

NHy 5—
N
\ 0
N—N
\

W 1-FP I -4 - 1 P A= 5 - FF G HH S (5.00 g, 27.0 mmol) I B HE% (200 mL)Hr, [ 23
REWH N 10%486%(100 mg), SMEHETER 3 Ka, EERBEG, ZER KX
PR, LC-MS W s 8756 i, ik b yg, IERE#R4gs, S20 5 Hirfb &4 (4.50
g, FH&, W EEA). LC-MS (ESI) m/z: 156.2[M+H]".

SBIR 2: 4-((1-(8-FAA4-3-F A WIR[3.2. 117 J5E-3-F8) V. £ 5L Y= ) - 1 - H Fk- 1 - -5 3 G )
A

W 4-50 Fh-1-F -1 N -5 - FH RS FHER(3.48 g, 22.4 mmol) I B 1,2- — & LKW (35 mL)
b, JRARPRIR S 0°C, [ RONIR ST 18- 44-3- B 24 XOA[3.2. 11 Ke-3-58) L e -1 - i
(3.48 g, 22.4mmol), NIKEAE 0°C FHEFERM 10 20805, 1A SRS NN =5 & 1 (6.25
mL, 67.3 mmol), NIRTE 80°C FHEHE 0.5 NS5, LC-MS Wil S o7 5€ i, kR i 4 i ik
TR/ B(PE:EA=1:1), 53| Hhrb & ¥(3.56 g, 77 54.3%, i ORY)). LC-MS (ESI) m/z:
293.1[M+H]".
BB 3. 5-(8-SAN-3- A WIR[3.2. 1] 5t-3-T )-1- FH - | =ML M 5[4, 3-B TR 1 - 7T 1) 45 ol
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/)

=N
¥ A-((1-(8-FA A -3- B A AUIA[3.2. 1]°F BE-3-35) W £ 8 ) 2 Ik )-1- F - 1 - -5 - HH 2 HH

(3.56 g, 12.2 mmol)¥A T DMF(70 mL)1, T 0°C T2 1M X0 = kB fig L4 DU 4
WRIRAR (36.5 mL). FTHREAWITER/ TP T 0°C HildE 1 /N, LC-MS WIS JE, A
& AR ISR R, R 28 G SR i 4y B 4L (DCM:MeOH=20:1-10:1), 132 Hfrft
AW(2.16 g, 7=F 68.1%, FLEIHCRYI). LC-MS (ESI) m/z: 261.2 [M+H]",
BB 4. 3-(7-50-1-FHE-LH-IE IR I [4,3-B] I E -5-F5)-8- S8 Z4 -3 - B Z R [3.2. 1] ¢ 2 )

z

B 5-(8-5A A -3-E A IA[3.2. 11 i -3 -3 )-1- F -1 H-NE 4 FH[4,3-b L e -7-F%(2.16 g, 8.30
mmol T Q2 mL)H . IR &, FR SRS P I =A% (2.3 mL, 24.9
mmol), Jf H7E 80°C FHitdk it hi. LC-MS Wl M 45 w5, K MIRAMIET, SR
RO B At (FERE, EA-PE=1:2), 1381 Hbrtb &59)(2.28 g, W 98.6%, 7l {4). LC-MS (ESI)
m/z: 279.1 [M+H]". "H NMR (400 MHz, DMSO-ds) & 7.89 (s, 1H), 7.10 (s, 1H), 4.43-4.39 (m, 2H),
4.17 (s, 3H), 3.82 (d, J = 12.2 Hz, 2H), 2.95 (d, J = 12.2 Hz, 2H), 1.85 — 1.76 (m, 2H), 1.79 — 1.69
(m, 2H).

BB 5. 3-(7-(8-FAA4-3- B4 WIA[3.2. 117 J5-3- 25 )- 1- HI B 1 H-ML I J[4,3-B AL I -5 -8 -8- 55 24-
3-BAA[3 2. 1] BE A ik
O

N
ol
N
/
W 3-(7-F-1-H -1 H-ME e 4, 3-B L e -5 -5 )-8- A8 44 -3- S A AR [3.2. 11 4E(1.20 g, 4.50
mmol )R N-FF FEIE R BEBR (S mL)Hr, N 8-48 44 WER[3.2.1]°E Kt 8-2A A4-3-E 4« WFR[3.2.1]

A ER R £5(537 mg, 3.59 mmol), RuphosPdG2(139 mg, 0.179 mmol), LUK BREE4E(1.75 g, 5.38
mmol). FT{HEAWERSEY T 110°C Hid: 2 /M, LC-MS IR G, #RMIRAY)

z \ /
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IIAEIZK(50 mL)H, 7KAHA EA(20 mL x 2)ZHL, AR 7K (10 mL)¥ekk. AHUAHET R4
TR AT 4 B 440 (DCM: MeOH=20: 1), 32| HFrfb- 54245 mg, UL 38.4%, tRElE{A). LC-
MS (ESI) m/z: 356.2 [M+H]"» 'H NMR (400 MHz, DMSO-ds) § 7.78 (s, 1H), 6.43 (s, 1H), 4.46 —
4.30 (m, 4H), 4.15 (s, 3H), 3.79 (d, J=12.1 Hz, 2H), 3.10 (d, J=11.4 Hz, 2H), 2.99 (d, /= 11.4 Hz,
2H), 2.90 (d,J = 11.7 Hz, 2H), 2.13 — 2.03 (m, 2H), 1.94 — 1.86 (m, 2H), 1.83 — 1.71 (m, 4H).

BB, 6: 3-(7-(8-FALR-3-H L XU[3.2. 113 5 -3-5L)-3- 1R 1- FF - 1 H-THE 1 F (4, 3-b ] -5- 54)-8-
A3 BB 3.2 1) BRI A K

O

]
2
/

B 3-(7-(8-A 4% -3- B A WIA[3.2.1] 2 -3 -4k )-1- H - 1 - W I [4,3-b ] e - 5- 35 )-8 - A 44
3-FAAA[3 2. 113 KE(95 mg, 0.267 mmol)#E £ DCM (5 mL)H . IBRAVIER SRS T
A N-JRAT BRI (48 mg, 0.267 mmol), SOV IRAEZIR N 10 7080, LC-MS Wil s )b 25
WG, [RSMIBEYHIMAKG mL), H DCM (5 mL x 3)2KB. & F-A HUAH PR A £ 7Kk
U, KRBT, 8. JEVRRHIR A1 BIRL ™ o 2R A HEIR AR 73 B 4liAk (EA PE=1.2)
ARG 3-(7-(8-% 7% -3- 2 I AR [3.2.1]°F Kit-3-2)-3- 1R -1- FH Jk- 1 H-HE Mk F[4,3-b] 0L & -5-
H)-8-F A -3- AR RIA[3 2. 11E KE(67 mg, WL 57.7%, afll{A). LC-MS (ESI) m/z: 434.1
[M+H]". 'H NMR (400 MHz, DMSO-ds) § 6.49 (s, 1H), 4.46 —4.36 (m, 4H), 4.12 (s, 3H), 3.87 (d,
J=12.3 Hz, 2H), 3.10 (d, J=11.5 Hz, 2H), 3.04 — 2.89 (m,4H), 2.11 —2.02 (m, 2H), 1.97 — 1.85 (m,
2H), 1.83 — 1.71 (m, 4H).

BB, 7: 3-(7-(8-TALR-3-F A4 I [3.2. 11 FE)-1-H1 I-3-(1-(VU AL 2 H-ML I -2-JE - | =P -3 -0 )-
1H-ME R[4, 3-b L e -5 -2 )-8- 28 % -3- A A WA [3 2. 1] E BT A

Z\/

B 3-(7-(8-AA-3- A AUIR[3.2. 1] i -3-F)-3-7R-1- H FE - 1 - W 1[4, 3-b] AL i -5- 3% ) -8-
AR-3-E A AA[3.2. 112 K5E(67 mg, 0.154 mmol)iF T 1,4- A /SH (1 mL)FIZK (0.2 mL)H, fA
1-(PY & -2 H-ME I -2- 3% )-3-(4,4,5,5-PU F 3= 1,3, 2- Sl b -2- 3% )- 1 H-ME (215 mg, 0.772 mmol).
Pd(dtbpf)Cl2 (10 mg, 0.015 mmol IR H(98 mg, 0.463 mmol). FTIFRGETARP T 110°C
B 2 ZANiE, LC-MS WM G, MR SREAEYFIAKG mL), B EA(10 mL x 2)%
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W SIFANUHA AR HKpesk, KRBT, . RGBS, &
eI 2y B 4lifb(PE:EA=1:2), 13 8] H brAL A 90(53 mg, WCF 67.9%, EitiiiiRY)).LC-MS (ESI)
m/z: 506.2 [M+H] ",

B 8: 3-(7-(8-SAA4-3- A I XUA[3.2. 112 E-3-38)-1- F FE-3-(1 H-ML k-3 38 ) -1 H-FIL i 5[4, 3-b 10t
W -5-35)-8 -4 24 -3- A IR [3 2. 1] KE i & ik

TE 3-(T-(8- AR-3- B A AR [3.2. 113 25)-1- H 2 -3-(1-(PY A -2 H-ME IR -2- 35 )- 1 H-HE -3 - ) -
1H-ME M JE[4,3-b e -5 -3 )-8- 48 A= -3- 44 WA [3 2. 11 HE(53 mg, 0.105 mmol )i H (2 mL)¥&
W, TN 4 mol/L 2588 1,4- AT EQ mL)o TR SR SR F ZIRHEHE 2 /N,
LC-MS WS MEE WG, WERR BB, R4 prep-HPLC fill & thils Aoy S 4id, 433 H
FrLEP0(2.9 mg, K 6.57%, FGIEK). LC-MS (ESI) m/z: 422.2 [M+H] . '"HNMR (400 MHz,
MeOD) & 7.91-7.75 (m, 1H), 6.90-6.77 (m, 1H), 6.41 (s, 1H), 4.67 — 4.57 (m, 2H), 4.57 — 4.49 (m,
2H), 4.27 (s, 3H), 3.81 (d, J=11.8 Hz, 2H), 3.58 (d, J=12.3 Hz, 2H), 3.48 (d, /= 11.8 Hz, 2H), 3.37
(d, J=12.2Hz, 2H), 2.22 — 2.04 (m, 4H), 2.04 — 1.91 (m, 4H)

SEHEH] 14: 3-(4-(4.4- —FARVE-1-35)-7-(LH-AHE - 3-30) BRI 3E [ 1,5-b | BE R -2- L )-8- S R-3-BK
WFR[3.2.1]F f%

0]

]

| \E N—NH
F N
.

S 3,6- - -4-(4,4-FHIRNE-1-FE) LR 1) 5 B,
O Ny

|
NX-¢

N

o

FF
] 4-7R-3,6- - MEIBE(1.00 g, 4.39 mmol)F 4.4- —FFIRIE(797 mg, 6.58 mmol)[] DMF(15.0
mL)ER FINABREZ#(1.82 g, 132 mmol), TR Y, SIREHRAEZR MR 16 /)
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G, fE bR B e IAZK(20.0mL), #RJ5 FH EA(25.0 mLx3)2 8L, & A HIAHH 7K(20.0 mL*2)
AR £7K(20.0 mL>3)Beidk fa FH LKA ER A T-H g, BB R4, Frisik &t
JEWT o B Aib(PE: EA=10:1-3:1), 132|EAMLEY)(1.10g, W 93.5%, HE[EAK), LC-MS
(ESI) m/z 268.0 [M+H] "«

BB 2: 3-(6-5-5-(4,4- T HWRIE-1-FE AR5 -JE)-8- S J-3- B AL WA [3.2. 1L BE I A ik

7
N /N‘N

l
Nl

N
e

1] 3,6- - -4-(4,4- JIRIE -1-F)WEEE(1.10 g, 4.10 mmol ) AT 8- 7%-3- S XA [3 2. 1] it
£h2 5921 mg, 6.16 mmol)] NMP(23.0 mL)¥A¥ H I DIEA(1.59 g, 12.3 mmol), KMIREE
VWAL 145°C THEHE 16 DG, 1R RN . ¥ MNIREYR IR S E, MAK@25.0mL), H
EA(30.0 mLx3)4HL, & I3FANM, SRJEHI7K(30.0 mLx2)FIHAI£r £ 7K (30.0 mLx2) ¥k fa
TOKTRB AT L8, IEMURRIRAE, Pk A& E s @ 4iL(PE: EA=10:1-1:1),
BRI EAMEAY(120g, WK 84.8%, FIalE{A). LC-MS (ESI) m/z 345.0 [M+H]",

BB 3. 6-(8-TAN-3-F A WIF[3.2. 1] -3- 5L )-4~(4,4- — FWR WE - 1 -2 )k 1823 FF i 1 45 ik

)
N N.
~ N
[
UL,
Q

FF
] 3-(6-50-5-(4,4- — FRWR IE - 1- A R -3- 3L )-8 -4 2% -3- L 4« W FA[3.2. 1] 4% (700 mg, 2.03
mmol)I7K (3 i#%)) DMF(15.0 mL)JRA R H AR IO N &AL £E(476 mg, 4.05 mmol). DPPF (225
mg, 0.406 mmol)A Pda(dba)s (186 mg, 0.203 mmol). Z/TIRY T, RMIBARAE 145°C HiHkE &
RE 16 /NS, IR e A SOMIRA E B =R S N K (20.0 mL), #RJ5 A EA (25.0 mLx3)#
B, B IEA AR ZK(20.0 mLx2) A AT £h7K (20.0 mLx2)Peisk o & /KRN T8, 10,
PSRRI AE, PSR AR Z M B 4L (PE:EA=3:1-1:3), 133 H stk &54(450 mg,
K 66.1%, FEEEA), LC-MS (ESI) m/z 336.3 [M+H]",

S 4: (6-(8-FAL-3-F A AA[3.2.1]7E-3-FL )-4-(4,4- TR IE -1 -8 )Wk 2 -3 -3 FFT e 1) 65 ol
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] 6-(8-4E 4% -3- B 4 AU [3.2. 115 -3- 52 )-4-(4,4- — FWR BE-1- 5L )k BE-3-H1 5 (450 mg, 1.34
mmol) [P ZFRI(20.0 mL)#E R HAK I 27K (2.00 mL) AR JE47(400 mg), S EH =X
S SOBHR A RS R I T E IR, TN . R SR A SRR 2L R R . U8
WA BT BT, 53 HrMLEY(450 mg, WK 98.8%, KifalffA). LC-MS (ESI)
m/z 340.2 [M+H]"

S 5. N-((6-(8-SAA%-3-A I XA[3.2.1]°F-3-3E)-4-(4,4- R IE- 1)k B2 -3-3% ) B 36)- 1 -1tk

M- 5 FF IR 1) ol
)
N N.
N
H
Q O

F F

[F1] (6-(8- 480 44 -3- B4 MU [3.2.1] 2 -3- 8 )-4-(4,4- — FRUIR W - 1- 28 ) ik 18R -3 2 ) FHT Jl%2 (450 mig,

1.33 mmol) A 1H-MLME-5-HEZ(134 mg, 1.20 mmol)iIPU %I (20.0 mL)¥AW i\ HATU

(605 mg, 1.60 mmol)F1 DIEA (343 mg, 2.66 mmol), JZNIEAYIEZE TN 1 /MTE, 8%

PO I EAEN(1.60mL, IMYEIR, RSt 1 /N, 51RO N . 3 RR A

K(25.0 mL)FERE, SRJGH(DCM: FIEE)=10:1(30.0 mLx3)2K L, A LA FHfl £ £57K(30.0 mL)

LelkJE A oK AN T, 108, JEMORORIRYE, I3k A MA R E M 70 3 44k (DCM: T i

=100:1-30:1), 7343 H b3tk & 90(330 mg, YL 57.4%, ki (4 [E14) . LC-MS (ESI) m/z 434.3 [M+H] ",

BER 6: 3-(4-(4,4- " HIRWE-1-FE)-7-(LH-AHLIE-3 )R [ 1,5-b Wk 1582 )-8- S A -3 - AL XU
[3.2.11°EBE A& Bk

0]

G

| \E N~NH
F N
F

W N-((6-(8-H Ak -3- B A AIN[3.2.1]7-3-3)-4-(4,4- IR ME-1-FL )k B2 3-8 ) H 3% )-1 -t
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-5 {BE%(330 mg, 0.761 mmol )i T = Z A BE(12.0 mL)EWR F, NIREGPIFE 120°C T M
1 /NG, IR FER R GRA AR = EE, RS NE] 0°C MBABIRE
BAEH, RIS TE 0°C T AR AT R E AN A Y pH 22 9 J5, ] EA(40.0 mLx3)A 0L, &I
ANLZ TS KERER BN T8, I8 IEOREIRYE, Frisik EME A & ik (LK E
0.05% H )/ B 4iifh, 153 HFrib&90(127.46 mg, YCE 40.3%, K AK). LC-MS (ESI)m/z
416.1 [M+H]". "HNMR (400 MHz, DMSO-ds) & 13.16 (Brs, 1H), 7.71 — 7.64 (m, 1H), 7.62(s, 1H),
7.12-7.03 (m, 1H), 5.93 (s, 1H), 4.47 (s, 2H), 3.82 (d, J= 12.2 Hz, 2H), 3.65 — 3.59 (m, 4H), 3.06 (d,
J=11.1Hz, 2H), 2.22 - 2.11 (m, 4H), 1.87 — 1.81 (m, 4H).

SEHER 15: 3-(4-((S)-3- FF ZEMGAR)-7-(1LH-REME-3- ) DRI 3 [1,5-b Bk R -2- ) 8- F 2K -3- AR XK
B[3.2.1)3E k%

O

(]
N
5 \W

BB’ (5)-4-(3,6- - FMEME-4-F)-3- H S bk (1) 5 ol

Cl /N\N

|
N el

O
(0]

[f1] 3,4,6- =4 EIBE(2.00 g, 10.9 mmol)F1(S)-3-FHFL M Ikk(1.65 g, 16.3 mmol )i NMP(20.0 mL)
BT INABRIRBR(4.52 g, 32.7 mmol), R, RIS T IS 16 /N
i, bR M. IAK25.0mL), 2R H EA(30.0 mLx3)2KEL, & IFANAHMK (20.0mLx2)
A AT Fr £67K(20.0 mLx3) el fa FOK RN T 08, JEVRIHIRSE, ISk At
JEWT o B AL(PE:EA=10:1-3:1), 133 HLEH(1.70g, UH 62.8%, #HEElEH 1K), LC-MS
(EST) m/z 247.9 [M+H]".

B 2. 3-(6-50-5-((S)-3-F FE I IR ik 1B - 3- K )-8- S Z4-3- B J WA [3.2. 11 E K I Ak
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[111(S)-4-(3,6- — S0k R -4-55)-3- H FE I Ik (900 mg, 3.63 mmol )l 8- 4k-3-F 4 XA [3.2.1]°¢
bt £h 2 £5(814 mg, 5.44 mmol)[¥) NMP(15.0 mL)F¥#E I DIEA(1.41 g, 10.9 mmol), KM IR
AWRAE 145°C THidE 16 /NN E, 71 B NIBEEME A2 ER)E, IAK(©20.0 mL),
F EA(25.0 mLx3)&H, A I3FAHAHE, SR)5H7K(20.0 mLx2)AE AT 57K (20.0 mLx2)Pik 5
FTCKBRBRAA T L8, DEVRRIRAR, PR ik AR 7 B 4 (PE:EA=5:1-1:1), 1%
FIH ML AY(770 mg, WK 65.4%, HE[EAR). LC-MS (ESI)m/z 3253 [M+H]".

BB3: 6-(8-5I-3-HAIN[3.2. 117355 )-4-((S)-3- F L M kA )ik 1823 - Y5 445 o

O@
N N.
~ N

|
CN

[:j

] 3-(6-50-5-((S)-3- HF JH Ny A2 ik 5 - 3- I )-8 - 4, 2% -3- L 4 AR [3.2. 1] 32 4%(770 mg, 2.37
mmol)I7K(3 % )H DMF(15.0 mL)JEA R F AR I FALEE(557 mg, 4.74 mmol). DPPF (263
mg, 0.474 mmol)A1 Pda(dba)s (217 mg, 0.237 mmol). Z/T/RH T, RMIBARAE 145°C HiHkE X
RE 16 /NS, 151 B R SO B 2 S IR S N K (20.0 mL), #AJ5 H EA (25.0mLx3) #
B, A IEANUAEHZK(20.0 mL<2)FH AT £h7K(20.0 mLx2)Peisk a2 LK RN T8, 10,
PEBOR LR AE, TSR A 2 0 B 4ifb (PE:EA=3:1-1:4), 33| Hisb&¥(670 mg, UL
2 89.6%, FitalE 1K), LC-MS (ESI)m/z316.1 [M+H]",

S 4: (6-(8-AL-3-F L4 AIA[3.2.1]7-3-3L )-4-((S)-3 - FFF FE MLy BRAR Yk 12 -3 - 32 ) FFY e P65l

O
N N.
~ N

s NH,

0
O

] 6-(8-4A 44 -3- 24 AU [3.2. 1] 3 -3- 3 )-4-((S)-3- F F N WA ) ik 185 -3 - HH )i (670 mg, 2.12
mmol ) PY ZRIF(15.0 mL AR TP AR O Z 7K (1.50 mL) AT JE42(500 mg), E /A B =15
SORAPITEE A B T SRR, F1ERN . ¥ R A Y IR 2 AR . I8
ZWRIEWRAE . BT, 53 B E(630mg, BE 92.8%, fEMGEAK). LC-MS (ESI)m/z
320.3 [M+H]".

A

BB S N-((6-(8-F J4-3- A WIR[3.2. 11333 )-4-((S)-3- FF & ey oA )i 1 -3 -5 ) FF ik )- 1 -t
M 5 IBE 1 6 ok
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@
N N\N
'
\
[ Y
H
[Nj o}

[](6-(8-48 24 -3- AR XA [3.2.1] 7 -3- 55 )-4-((S)-3- F L M WA ik 1B -3 -3 T (330 mg, 1.03
mmol ) 1H-MEM:-5-F Z(116 mg, 1.03 mmol)f¥] PYZ R (15.0 mL)¥E R A HATU (471 mg,
1.24 mmol) 1 DIEA(267 mg, 2.06 mmol), KIIEGYIIEZR TR 1 /NG, 18 SOSHH n
NAAAN(mol/L) VAW, ARBEPHFE N 1 /NI, (210N 3 OB R A 07K (20.0 mL)F
Fe, SN H(DCM: HIEE)=10:1 (25.0 mLx2)AHL, A HUAH AT £67K (20.0 mL) Bl o 28 JE K
BRIRAN T, 18, DEMORTWRAE, Prieik YA E ok B 44 (DCM: T §7=100:1-20:1),
B A AEY(Q275 mg, WOF 64.4%, ERafE{A). LC-MS (ESI) m/z 414.3 [M+H]".

S 6: 3-(4-((S)-3-FH I ML IRAR)-7-(1 H-PHE -3 - YK I [ 1, 5-b ] A R -2- L )-8 - 48 4% -3- B 44 XA
[3.2.1]°EHE ik

O

7
N
5 \W

W N-((6-(8-A4-3- B WIF[3.2. 117 -3-F )-4-((S)-3- I LM IR A Yk 188 -3 - J5k ) Y 5L )- 1 -k A
S-FEERZ(275 mg, 0.665 mmol)¥E T — &S (12.0 mL)AER +, KAIBAYITE 120°C TRV 1
NG, IR OB, R RONRARA H R SR, R SOSIZ IS N E] 0°C AR IR SN
WA, PRIGAE 0°C T AN R BR BN WO T pH 22 9 J7, I EA(30.0 mLx3)3HL, &I
AWLZH TR RN TJ5, L 08 DEBIRR R 48, B35k B4 I A il 2% Bl (2 17K % 0.05%
HIR) & 4ith, 193 BArb590(112.12 mg, W 42.6%, HEG[E{A), LC-MS (ESI) m/z 396.2
[M+H]". "H NMR (400 MHz, DMSO-ds)  13.20 (Brs, 1H), 7.72 — 7.61 (m, 2H), 7.08 (s, 1H), 5.78
(s, 1H), 4.49 — 443 (m, 2H), 4.38 — 4.31 (m, 1H), 3.99 — 3.92 (m, 1H), 3.84 — 3.75 (m, 3H), 3.74 —
3.68 (m, 1H), 3.65 — 3.57 (m, 1H), 3.49 — 3.39 (m, 2H), 3.10 — 3.02 (m, 2H), 1.88 — 1.80 (m, 4H),
1.15 (d, /= 6.6 Hz, 3H),

SEMER] 16: 3-(4-)-2,6-— FF FE M IRAR)-7-(LH-AE - 325 ) BRI FE[1,5-b | Bk BR-2-3E) 8- &-3-K
ZFR[3.2.1] 3 5%
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O

Ny

N
SN
e N-NH

BB, 1: 4-(3,6- FABENE-4-FE)-J-2,6- — H FE R BRI 45 1

Cl_ _N.
Z N
|

cl
N
Lo
[f1] 3,4,6- =4 kIBE(3.00 g, 16.4 mmol)FTIi-2,6-— FIELMGIbk(3.01 g, 26.1 mmol)) NMP(30.0
mL)E R A GRERH(6.78 g, 49.1 mmol), EARI T, SIRAIRAE S E TR 16 /)
G, fE bR IAIK(35.0mL), #8J5 FH EA(40.0 mLx3)2 8L, & A HIAHH 7K(30.0 mL*2)
A AT fr £67K(30.0 mLx2) el fa FTC/K RN T 08, JEVRIHIRSE, sk At

JEWT oy B AiAL(PE:EA=10:1-3:1), /35 H brfL & 4(3.70 g, % 86.3%, M [E{A). LC-MS (EST)
m/z 262.2 [M+H]"

BB 2: 3-(6-5-5-(i-2,6- - F S M Ak IR -3 -3 )-8 -4 A4 -3- B A AUA[3 2. 1= BE KA ik

v
N /N\IN
G
N
L
1] 4-(3,6- Sk -4-F5)- )il 2,6-— HI L IK(1.00 g, 3.81 mmol) AT 8-4H4%-3-F A< XHA[3.2.1]
R ERIR (913 mg, 6.10 mmol)) NMP(15.0 mL)& W in A\ DIEA(1.48 g, 11.4 mmol), S
TREVRAE 145°C T HEHE 16 /NG, 15 10 O B SR BV A 2 =i 5, IIN/K(25.0mL),
F EA(30.0 mLx3)2HL, & HFAHAH, R85 H7K(25.0 mLx2)FE AT £:7K(25.0 mLx2)Bei i
FHC/KIRBRAN T ik 0E, DEWBIREIRAE, i35k s =0T 77 B 4ifL(PE:EA=5:1-1:1), 1%
FIHMEAY(1.00 g, WK 773%, ERtalE{AR), LC-MS (ESI) m/z 339.3 [M+H]".
BT 3. 6-(8-AIL-3- A AFF[3.2. 113335 )-4-(i-2,6- — FF JL N kA )k 185 -3 - R RS 104 e

N
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O
N N.
~ N

<

CN
N
LN

] 3-(6-5-5-(Wi-2,6- — F S i pf A €k 1R -3 -0k )-8- A 1 -3- A% WA [3.2. 1] 4%(1.00 g, 2.95
mmol)I7K(5 i#%)I*) DMF(20.0 mL)JEA R F AR I TALEE(695 mg, 5.92 mmol). DPPF (328
mg, 0.592 mmol)A Pda(dba)s (271 mg, 0.295 mmol). Z/TIRH T, RBIBARAE 145°C ik &
RE 16 /NS, IR e A SOMIRA E B =R S N K (20.0 mL), #RJ5 A EA (25.0 mLx3)#
B S ANV AR £R7K(20.0 mLx4)Beik fa & oK BB AA T, L8, IR Hk4s,
PSR B A K E T 2 B 4l (PE EA=5:1-1:3),73 8 H ik & 0(860 mg, W 88.5%, Agfh [l
&) LC-MS (ESI) m/z 330.3 [M+H] ",

B4 (6-(8-HA-3-F A IF[3.2. 1] -3-FE)-4-(Ni-2,6-— FF FE N IBRA ik 182 -3 - 356 FRY () 5 %,

V)
N N.
~ N
N
/[oj\

7] 6-(8-4A%-3- B A WIF[3.2.1]7F -3 -5 )-4-(JliL-2,6- — HH TN kA Wik 18 -3 - A 5 (860 mg, 2.61
mmol ) PY Z R (20.0 mL)ER AR I 27K (2.00 mL) AR JE #7(~600 mg), S/ HEH =K
Ja NIRAEE A E R EIRR R, 151N . SN TR A e L R R . 8

VAR IRAR . BT, 133 H ML SY(710 mg, K% 81.6%, A7 talflfA). LC-MS (ESI) m/z
334.3 [M+H]".

BB S: N-((6-(8-AAe-3-Z A WIF[3 2. 11335 )-4-(Jfi-2,6- - H JE MG bR AR ) ik -3 - 02 ) FF S )- 1 -
MEL A -5 - FFY S5 e 1) 5 ol

&
N N\N
- \
QVHYFN/N
H
N 0]
)ioj\
7] (6-(8-A A -3- A WA [3.2. 119 -3 -5 )-4-(i-2,6- — HF J5 P kA ) ik 16 -3 - 25 ) FFY Ji% (350 mig,

1.05 mmol) A1 1H-MLM:-5-H FR(118 mg, 1.05 mmol ) VU S KM (15.0 mL)¥ ¥ - ii X HATU (479
mg, 1.26 mmol)F1 DIEA(271 mg, 2.10 mmol), NIBEWFEZE TR 1 /NS fE, R BE
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I EAL BN (I mol/LYWAR, Ak iFE R 1 /NI, 15210 SR o 44 S SETRA 0N 7K (20.0 mL ) #
Fe, S8 Ja H(DCM: HE)=10:1 (25.0 mLx3)2KHL, A HLAHH AR ££7K(20.0 mLx2)¥eik 5 &0
IKBRER AN T, I uE, DEMURURIRAE, FriRik A Z o s aifk (P B DCM=5%), 133
Hirtb G4(280 mg, WH 62.4%, trtafll{k). LC-MS (ESI) m/z 428.4 [M+H]".

BB 6: 3-(4-(N-2,6-— F FENIBRAR)-7-(1 H-MHE M-3R W [ 1,5-b Wk R -2- 0L ) -8-%A -3- (2
BIR[3.2. 113 Bt 1A 1

O

)

I\'?I N
Y\N N>/<‘)NH
oj) L

W N-((6-(8-AZ4-3-F 24 R [3.2. 1] -3-F )-4-(Fi-2,6- — HH FH My B A Gy ik 152 -3 - 5 ) FFT K )- 1 -
ML ME-5-F B fi2(150 mg, 0.351 mmol )i T = &A% (6.00 mL)AEE 1, [MIREYITE 120°C TR
R 1 NGRS IR . A SIRA RS E B EIR)G, KON RASE R N E] 0°C MR ER IR
SRR, SRIEAE 0°C N AR IR E BN T pH 22 9 J5, H EA(30.0mLx3)AHL, &
FANLZEH TOK BB T 5, I8, JERE RS, Fri3ik W il & i (25K S
0.05% H )/ B 4iifh, 153 HFrb&(54.42 mg, W& 37.9%, AGEAK). LC-MS (ESI) m/z
410.4 [M+H] > 'H NMR (400 MHz, DMSO-ds) & 13.12 (Brs, 1H), 7.68-7.62 (m, 2H), 7.07 (d, J =
1.8 Hz, 1H), 5.85 (s, 1H), 4.47 (s, 2H), 3.90 — 3.74 (m, 6H), 3.09 — 3.02 (m, 2H), 2.66 — 2.57 (m, 2H),
1.88 — 1.81 (m, 4H), 1.19 (d, J= 6.2 Hz, 6H).

SEMER 17: 3-(4-(WRWE-1-FE)-7-(1L H-REPE-3-F5E) BRI 3 [1,5-b | Bk IBR -2 - )- 8- 28 -3- B AR WFF[3.2.1]
FEpE

O

G
| \E N~NH
N

BB 3,6- 5 -4-(WRIE-1-F)BEE 4 R

Cl__N.
1
el

8
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] 3,4,6- —ZMEIEE(2.00 g, 10.9 mmol)AWRIE(1.39 g, 16.4 mmol)ft] NMP(25.0 mL) ¥R+
IIAGRIZH(3.01 g, 21.8 mmol)e SPRERAER RS N EIE T HHEN 16 /AN, f21Ex
N o AR BSOSV T EA(45.0 mL) e, AT A 67K (45.0 mLx3) e 5% o FH TC /K B B2 AN T 15
kg, R, TR AR ET o S AL (PE-EA=S1), 3B Hirtb&W(230g, 77 F
90.9%, FE{[EK). LC-MS (ESI) m/z 232.1 [M+H]" .

B2 3-(6-F-5-(WRIE-1-J )k R -3 -3 )-8- 48, 44 -3-Z A XAUA[3 2. 1]°E Ke I B ik

7] 3,6- - 5-4-(NRIE-1-JL)BEIEE(3.00 g, 12.9 mmol)All 8- 44-3-F A4 W [3.2. 1] S Eh R &1
(3.87 g, 25.8 mmol)f) NMP & (60.0 mL)H il \ DIEA(6.75 mL, 38.7 mmol), R GRAE
145°C NHEFE 16 /N, 151 B . ARIGINZK(50.0mL), F] EA (40.0mLx3) #HL, &JF
AHUH A £:7K(30.0 mL)PEIR & KB IN T, ohuk, WRkgE, FiekEmaz
Pk B 4L (PE.EA=5:1), B3 HFrbAY(1.20 g5 773 30.1%, #HG[EAK). LC-MS (ESI)
m/z309.1 [M+H]". 'HNMR (400 MHz, CDCl3) 8 6.12 (s, 1H), 4.52 — 4.46 (m, 2H), 3.82 — 3.75 (m,
2H), 3.20 — 3.18 (m, 1H), 3.18 — 3.15 (m, 1H), 3.13 — 3.07 (m, 4H), 2.01 — 1.94 (m, 2H), 1.88 — 1.82
(m, 2H), 1.76 — 1.71 (m, 4H), 1.66 — 1.58 (m, 2H).

B3 6-(8-AIL-3-HAAUAR[3.2. 117 Hi-3-3k )-4-(WR - 1 -5 A B2 -3- H I F 5 il

O
N N.
~ N

|
N e

N

(]

[f1] 3-(6-50-5-(WRIE-1-FL )ik R -3-358)-8- AL 4% -3- B A4 WA [3.2. 11 HE(1.20 g, 3.89 mmol )FIH
0 5#(912 mg, 7.77 mmol)DMF(25.0 mL)# ¥ 1 I\ DPPF (431 mg, 0.777 mmol )1 Pda(dba)s (356
mg, 0.388 mmol). S PBIREGVRAER LRI T 140°C HHHES S 16 /N, fF 1RO o IR 44 SO
W EA(40.0 mL)FiRe, FIMIAIE 7K (35.0 mLx3) Vel o FH /KB BR AN T 18, R
i, PR MAFEZEM B4 (PEEA=1:1), SR HMLAEY (120g, 7% 100%, F{h
1K), LC-MS (ESI) m/z 300.2 [M+H]".

BB 4: (6-(8-HA-3-FAAIAN[3.2. 113 K5E-3 -8 )-4-(WR M - 1 - 58 ) BA R -3 - 38 ) FF R (1) 5 ik
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[F1] 6-(8-28, 4% -3- B4 I [3.2. 117 BE-3-3 )-4-(WR g - 1-JL) k-3 - FF i (1.2 @, 4.01 mmol )i /Y
SWE(20.0 mLYATR I JE4R(~1.18 g, 20.0 mmol) A2 /K (5 ). RMNIRSRAZR A E
TEERPL 16 /N, 51RO o SRIEH SO UE, RIRAR, BT R BRI N H AR &)
(1.10 g, WF 90.4%, FHEIHCRY)). LC-MS (ESI) m/z304.1 [M+H]",

SR 5. N-((6-(8-FE A4-3-F A4 IR [3.2. 1] S5t -3-3E)-4-(WR WE - 1- 38 L g -3 -3 ) H 35 )- 1 -k e -5

FH G Jie 10 5
@
N N\N
- \
@)VHYQ'

[11] (6-(8- 48, 24 -3- . 2% AR [3.2.1] 2 Jg -3- L )-4-(WR W -1- 3 )k 182 -3- 2K ) FFT % (500 mg, 1.65
mmol ) 1H-MEM:-5-F 2 (166 mg, 1.48 mmol )] VY Z R (12.0 mL)H A HATU (752 mg,
1.98 mmol)Fl DIEA (639 mg, 4.94 mmol), JSIRGRIEZE TR 45 738, 151 M.
[F1] s SV N S B A BN 2 4, gk Rk, TS iR AR BT S 4L (DCME:
HEE=10:1), 135 H brL A 90(300 mg, 7= 5 45.8%, # (4 [#14). LC- MS (ESI) m/z 398 2 [M+H] -
B 6: 3-(4-(URWE-1-F5)-7-(1H-NEE -3 )k e FE [ 1,5-b A E-2- 3 )-8- 4 A4 -3-E A AR [3.2.1] 3
B[

o]

G

| \E N~NH

O D
N

ST AR BE I N-((6-(8-28 A% -3- B A X3 2. 1] bé-3-F )-4-(WR WE -1 - ) IEE g -3 -
FEYVFF L) -1 H-I -5 1 5 %150 mg, 0.327 mmol) F1 =548 #(9.00 mL). SR ARAE 100°C

F EA (20.0 mL x 3)AHL, A HUAHH A K 3 JG LK RN T i ug, WRk4E,
FIT35% B SO 6l 4% Ca i (LB /7K 0.05% FH ER)2lifk , 153 H bk & 90(51.7mg, 72 % 36.1%,
@i 4K). LC-MS (ESI) m/z 380.1[M+H] = "HNMR (400 MHz, MeOD-ds) § 7.69 (s, 1H), 7.47
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(s, 1H), 7.10 (s, 1H), 5.77 (s, 1H), 4.51 — 4.48 (m, 2H), 3.83 —3.79 (m, 2H), 3.52 — 3.48 (m, 4H), 3.21
—~3.16 (m, 2H), 1.99 — 1.95 (m, 4H), 1.79 — 1.74 (m, 6H).

W1 4-(3,6- FMENE-4-38)-2- F L bk ) 5

Cl N.
=

N
|

Nl

)
ye

[f1] 3,4,6- =4 EIBE(2.00 g, 10.9 mmol) A1 2-FFBL0k(1.32 g, 13.1 mmol)f) NMP (25.0 mL)
N FR B (3.01 g, 21.8 mmol) e MIRA AL RS T =W F R 16 /N, 45
1B SN o SRIGHE SO EA (45.0 mL)FRE, PRI £h7K(45.0 mLx3)¥e ik Ja H JC /K B R A

T g, DA, TSR A AR BT B AL(PE:EA=S:1), F 3 His b &¥(230g,
P2 85.0%, FHEEIA). LC-MS (ESI) m/z 248.1 [M+H]",

BB 2. 3-(6-5-5-(2-H FE M IRAR )k B2 -3 -3 )-8- AR 4% -3 - B A AR [3.2. 11 e O B e

C@
N N.
~ N

X Cl

N
e
1] 4-(3,6- Sk -4-J8)-2- I FL D Ifk(2.30 g, 9.27 mmol)All 8- 4k-3-F A A [3.2.1°E bt
£h2 ££(2.08 g, 13.9 mmol) ] NMP(25.0 mL)¥# ¥ H i A\ DIEA(2.40 g, 18.5 mmol). MVRA R
FERRY T 145°C $iHE OB 16 /NN, 10 OV o SR T4 I NV EA(45.0 mL)FoRE, H i
AR ER7K(45.0 mLx3) Pk o FH C/KBRER AN T8 1 o8, JRWR4s, ATk mart Z e
AL(PE: EA=1:1), 33 HIMLEY(2.00g, 7% 76.4%, FH[FEAK). LC-MS (ESI)m/z225.1
[M+H]". '"HNMR (400 MHz, CDCl3) § 6.13 (s, 1H), 4.55 — 4.48 (m, 2H), 4.01 —3.94 (m, 1H), 3.89

—3.80 (m, 4H), 3.50 — 3.43 (m, 2H), 3.25 — 3.19 (m, 2H), 2.89 — 2.80 (m, 1H), 2.57 — 2.49 (m, 1H),
2.04 — 1.96 (m, 2H), 1.91 — 1.82 (m, 2H), 1.24 (d, J = 6.3 Hz, 3H).
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B3 6-(8-AL-3-E A XON[3.2. 117 F5-3 -3 )-4-(2- H FE My pRA R ) A 1823 - F ] 1 ol

2
N_ _N
N

N,
N eN

N

L

] 3-(6-5-5-(2- F ZE I MR AR IA B2 -3 - )-8- S A% -3 - F A XA [3.2. 1] 4E(1.80 g, 5.54 mmol)
AFAEE(1.30 g, 11.1 mmol)DMF(35.0 mL)¥ ¥ - I DPPF (614 mg, 1.11 mmol)F1 Pdx(dba)s
(507 mg, 0.554 mmol). SNTRARAER TR T 140°C HiHE B 16 N, 5 1R . SR
B EA(55.0mL) Fike, HIARAIE £67K(40.0 mLx3)Peid o FH LK BB T-1. 1 g, W
JEWR4AE, PR BEYIA R EHT B 4i(PE:EA=1:1), 2% HirbE¥(1.50 g, 77 85.8%,
H A E ). LC-MS (ESI) m/z 316.0 [M+H]"»

B4 (6-(8-AA-3-HARIN[3 2. 11 Hi-3-Fk )-4-(2- HI L M A Q) 182305 ) Y JRE F) 5

7
N /N‘N

s NH,

)
L

1] 6-(8-4A A2 -3- A4 AU [3 2. 1] 3 Je-3- 2 )-4-(2- F FE I BRA R ik R -3- FH I (1.50 g, 4.76 mmol)
) VU SR (30.0 mL) VR NN TS JR 45:(~1.40 g, 23.8 mmol). SN IR A TRAEE/TAFE T £

16 /N, A5 I N o SRR S SRR, DRI AE, TR B A R T 4y 44k (DCM:
HEE=10:1), /53] H btk &4(1.50 g, W 98.7%, & {fE14). LC-MS (ESI) m/z 320.0 [M+H]".

BB S: N-((6-(8-FAIe-3-FAIN[3 2. 113 JE-3-5 )-4-(2- F FL 1y WphA €y ik 1B -3 -5 ) Y 36 ) - 1 - e

-5- A 0 65 ik
2
N N\N
- \
K)VHYFNIN
H
Nj O
e
[71) (6-(8- 3 A% -3- A XA [3.2. 1] 3 b -3- Fk )-4-(2- H R N pf Ay ik -3 - ) H /1% (500 mg, 1.57
mmol ) 1H-MEM:-5-F 2(158 mg, 1.41 mmol)JPUZEM(10.0 mL)¥AEVE A HATU(714 mg,

1.88 mmol)Fll DIEA(607 mg, 4.70 mmol). JIIEGRAEZR TR 1/, F1ER M. A5
Yo BIRISUE, IR AR, FTA3ER A Z T B AL (PE:EA=0:1), 33| Hbrft-54(500
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mg, WH 77.2%, wHE[EK), LC-MS (ESI) m/z 414.0 [M+H]".

S 6: 3-(4-(2- FF I IRAR)-7-(1 H-NH M8 i -3 F ) IR IR [ 1, 5-b A R -2- Fk )-8- 48, 4% -3- B 44 XA
[3.2. 113 ke &

o)

-
N
0\) \ W

FIRT, PPN N-((6-(8-FAA-3- A AOA[3.2.1]7F F5t-3-2 )-4-(2- H L pk A )k
162335 ) 356 )- 1 - A -5 - R B J122(200 myg, 0.484 mmol ) Al = S0 (6.00 mL). [ MR A VR AE
100°C T B 1 /NINF, 452 1B S BT o g s SR i I B A ik BR U B /K I VR R FE TR pH=7, 28 5 TR
AR EA (30.0 mLx3)AKHL, A AU A Eh/KBE VR I5 O KBBR8 ik, el ki
A, WG, Pk A RS2 ik (LK 0.05% H )24k, 1592 H b &54(82.0
mg, FEHE 42.9%, HEGHEE). LC-MS (ESI) m/z396.1 [M+H]'. 'HNMR (400 MHz, MeOD-d\)
8 7.86 — 7.63 (m, 1H), 7.62 — 7.41 (m, 1H), 7.13 (s, 1H), 5.84 (s, 1H), 4.54 — 4.47 (m, 2H), 4.04 —
3.98 (m, 1H), 3.87 — 3.78 (m, 6H), 3.22 — 3.16 (m, 2H), 3.13 — 3.04 (m, 1H), 2.79 — 2.70 (m, 1H),
2.01 - 1.93 (m, 4H), 1.25 (d, J = 6.1 Hz, 3H).

SR 19: 3-(1- B FE-7-((R)-3- FE EE M 0k4R)-3-(L H-BE -3 )- 1| H-BE AR 3 [4,3-b ik e - 5- )-8 -4,
ZR-3-FIRIF[3.2.11 F k%

N Y/
o\) N-N

HREAR 3-(7-5-1-F 3 -1 H-ML I 3 [4,3-H T e - 5-3)-8- A8 A% -3- R A WU [3.2. 1] 2 B F 5 ik
225 Y2t 13

BB 3-(3-1R-7-5-1-H -1 H-ME e T[4, 3- L W -5-5)-8 -4 A4-3- A AOA 3. 2. 1 E KE A

pd

Cl ) Br
=N

Z

/
H 3-(7-F-1-F L -1 H-THE M 35 [4,3-b] IHE e -5- 22 )-8~ 28, A% -3- & 2% WU [3.2.1] % H£(200 mg,
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0.718 mmol)i#E| DCM (5 mL)H . RMNIBAWER RS I N-IRAAT % (128 mg,
0.718 mmol), SN VRAEST FHHE 10 208, LC-MS W M4 R G, [ RSIREYFinA
K(5mL), H DCM(5mL x 3)A 8. & FHA WA AR ok pesk, KM TE:, k.
TEVOR R IR 4G A3 2R 7 o AR HE 4 B 2L (EAPE=1:4), 133 H brtb 5¥)(241 mg, WH
93.9%, #EE{A). LC-MS (EST)m/z: 357.1 [M+H]'. 'HNMR (400 MHz, DMSO-ds) § 7.20 (s,
1H), 4.45 — 4.36 (m, 2H), 4.20 (s, 3H), 3.87 (d, J = 12.4 Hz, 2H), 2.99 (d, J= 12.4 Hz, 2H), 1.86 —
1.76 (m, 2H), 1.75 — 1.69 (m, 2H).
BB 2. 3-(7-F-1-F FE-3-(1-(VU S 2 H-ME g -2- 3% )- 1 =P -3 -35)- 1 -G I 5[4, 3- bt e - 5- 3 ) -
8-S AN-3- AL A3 2. 1T e i A

O

Ny

N

| SN \ THP
N < /N
NN

B 3-(3-UR-7-50-1-FF S - L H-NHE W [ 4, 3-B TP e - 5-38)-8- 48 4% -3- A A XUA[3.2. 1] - 4E(201 mg,
0.562 mmol)¥& T 1,4- "% /SN2 mL)FIZK(©0.2 mL)H, I 1-(PIE-2H-ML IR -2-3%)-3-(4.4,5,5-
P - 1,3,2- AU e -2- 5 )- 1 H-IE (313 mg, 1.12 mmol). Pd(dtbpf)Clz (36.3 mg, 0.056 mmol)
AR (358 mg, 1.69 mmol). TR A SRS T 40°C Hii 4t 2 /M, LC-MS Wil s S &5
WG, R SIREY A K(G mL), F EA(10 mL x 2)3 8. & 354 AUAH FH AN $h 7K weis,
TOKBREREN T, U8 JEVRRHIRAE1F BRI f, SREIR A > B 4l{k(PE:EA=1:2), f35I|H
PR G102 mg, WK 42.3%, EREiiiRi)). LC-MS (ESI) m/z: 429 2 [M+H]".
BB 3 3-(1-FFFE-7-((R)-3- H FE M MRAR)-3-(1-(VU S -2 H- M g -2- 32 )- L - 1 -3 - 35k )- 1 - EG 1A 9
[4,3-B]NHIE-5-3)-8- 4 A4 -3- A WA [3.2. 112 K 15 ik

Eoi]
N
NN JTHP
LA
= 7
N ) _
N;
O y N

B 3-(7-5-1-FF L -3-(1-(VU -2 H-ME R -2- 3 )- L - -3 - L ) - 1 =P I T[4, 3 - P e - 5- 32 )-8-
AZM-3-F A4 XOA[3.2. 11 15E( 80 mg, 0.187 mmol )4 fiF F N-F LIS Bl (1 mL)H, IIAGR)-
3-H LM R(37.7 mg, 0.373 mmol), RuphosPdG2(14.5 mg, 0.019 mmol), BERH1(182 mg, 0.560
mmol) LL WAL 4/ (35.5 mg, 0.187 mmol). FIfHREMERY T 110°C Hiikk: 2 /M, LC-
MS Wi s S EE TR s, K SR A YIIN/K(10mL)Fr, KA EA20 mL x 2)AKH, 7 fifr £k
(10 mL)Pe¥k . ANUHT T 5 a7 B 4ifb (PE:EA = 1:1), 1338 HARLEY)(39 mg, Uk
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K 42.4%, KR R), LC-MS (ESI) m/z: 4943 [M+H] .
BB 4 3-(1-HE-T7-((R)-3-H L IRAR)-3-(LH-MHE -3 -3 )- 1 =TI 4,3 b0 Wi -5- 32 )-8 -4 -
3- G [3 2. 1] L ) A 1

A

0] N/
/N

7E 3-(1-H 2:-7-((R)-3- H Z: W MR AX)-3-(1-( DY & -2 H- ML W -2- 2 )- 1 H- L e -3 - 2k ) -1 H- LG e 5
[4,3-bMLIE-5-58)-8- 48 44 -3- A A WA [3 2. 112 4E(39.0 mg, 0.079 mmol )I¥) HEEE(2 mL)EW H, il
A 4mol/L HIEEIR 1,4- S NHERQ2 mL). FrHFREYE RS D=\ HEH: 2 M, LC-MS
WA S NS5 A T, PR B 25057, R ARA prep-HPLC il & (i ity s 4ifh, 58 Hirfb A
Yi(42mg, W 13.0%, HE[EAK).LC-MS (ESI)m/z: 410.2 [M+H] . '"HNMR (400 MHz, CD;0D)
87.82-7.73 (m, 1H), 6.89-6.85 (m, 1H), 6.50 (s, 1H), 4.26 (s, 3H), 4.07 — 3.94 (m, 2H), 3.91 — 3.78
(m, 4H), 3.74 — 3.64 (m, 1H), 3.65 — 3.55 (m, 1H), 3.51 —3.37 (m, 3H), 3.17 — 3.02 (m, 2H), 2.09 —
2.00 (m, 2H), 2.02 — 1.93 (m, 2H), 1.17 (d, J = 6.4 Hz, 3H).

LR 20: 3-(4-(3,3-— HI TR IHRAR)-7-(LH-PEE I35 DR P4 9 [ 1,5-b |k IR -2 -5 )-8 - & -3 - B 2R
MIR[3.2.1]E ke

=
N
~N
% e N-NH
NS
0] N
S|, 4-(3,6- FBAEE-4-F8)-3 3 H L IRk A

Cl /N\N
A[N
B
1] 3,4,6- —GMLIE(7.64 g, 41.7 mmol)f¥) N-F ZE 0 P2 R 79 (30.0 mL) A 3,3- - H A
bk (4.00 g, 34.7 mmol) A DIEA(13.5 g, 104 mmol), MRS LS R 100°C 4k
16 /NI, IR . AR SR T EA(70.0 mLYFRRE, FHARATE £57K(50.0 mLx3) PRk Ja
H KBBR8, JHRAE, ISk E MR ZH 70 B 4(PE: EA=3: 1) 33| H
FRALEP(2.00 g, 72K 22.0%, EEG[EAK). LC-MS (EST)m/z262.1 [M+H] . '"HNMR (400 MHz,
CDCl3) 6 7.13 (s, 1H), 3.90 — 3.86 (m, 2H), 3.47 (s, 2H), 3.32 — 3.29 (m, 2H), 1.32 (s, 6H).
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BB 2: 3-(6-5-5-(3,3- - H B M IR Wk 18R -3 - 5 )-8- A 2% -3 - U A WUFAR[3. 2. 113 B 5 il

)
N /N\N
L
A[N
B

[f1] 4-(3,6- Gk -4-J£)-3 3- — HIELIIE(2.50 g, 9.54 mmol)HI(1R,58)-8-A 4k-3-F 4 AL
[3.2. 11 Kt £h 1R £5(2.14 g, 14.3 mmol)[¥) N-H FEIL e il (30.0 mL)¥A ¥ -1 il \ DIEA(3.70 g, 28.6
mmol)e SMIRERAERTRIT 145°C Hidt SN 16 /AN, (10N . SR 54 N 7K
(50.0mL) #RE, FH LM 4TE(40.0 mLx3)AHL, & FFA LA F MR & #57K(30.0 mL) Bk e 4 G
KRR T1E, 108, WEIRYE, ISR EMEEN S Saitb(aimt: ORAFE=1: 1)18
FIHMMEEY(2.50g, 725 77.4%, 1K), LC-MS (ESI)m/z339.1 [M+H] . "HNMR (400
MHz, CDCl3) & 6.49 (s, 1H), 4.54 — 4.51 (m, 2H), 3.87 — 3.84 (m, 2H), 3.79 (d, J = 12.1 Hz, 2H),

3.47 (s, 2H), 3.26 — 3.24 (m, 1H), 3.23 —3.19 (m, 3H), 2.04 — 1.99 (m, 2H), 1.90 — 1.85 (m, 2H), 1.27
(s, 6H).

BB, 3: 6-(8-AA-3-FAAA[3.2. 113 56-3-58)-4-(3,3- - F JE M IBRA ) e 2 -3- FF R 110 5 ok

2
N._N.
1
Lo
)
O
1] 3-(6-50-5-(3,3- - FF J5 e B AR ) Ik 1 -3 - L )-8 AR A4 -3- U 24 U [3.2.1] 2 E(1.40 g, 4.13
mmol) FFALEE(970 mg, 8.26 mmol)¥) N,N-— F I H Bt f%(30.0 mL)FE R HH NN 2-( 2R FL [ %
TR T Bk (458 mg, 0.826 mmol)F1 = PR EE A 4 (378 mg, 0.413 mmol). KMIRA
WAEE R T 135°C LB 16 /N, 4IRS o SRE A4 I NI L1 4156 (50.0 mL)#;
FE, FHMIAIEE £R7K(30.0 mLx3)BEik o /K BRER AN 11 L8, JURIk4E, Fr3ikEEmeai:

JEMT oy B AiAL(PE: EA=1: D{F3| Bk 59800 mg, 73 58.8%, #&{u[H{A). LC-MS (ESI)
m/z 330.2 [M+H]"

B, 4: (6-(8-AAL-3- A WA [3.2. 117 K¢ -3-5)-4-(3,3- - FF T IR Yk R -3 - 05 ) FFY e (1 5 ke

U
N__N
N

_N<
\I

ae

O

NH,
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] 6-(8-A 2% -3- B4 X IF[3.2. 113 i-3- 55 )-4~(3,3 - HI FE M WAk -3 - FF (800 mg, 2.43
mmol ) PU S LI (15.00 mL)F ¥ NN 55 JE #7428 mg, 7.29mmol )12 7K (1.00 mL). S SRA
WAEEAAGE T IR 16 /N, A51ER o SR K BRI IE, DR AE, Fris ik BRI
NEFMEA (500 mg, UH 61.7%, & EIHRY)). LC-MS (ESI) m/z 334.1 [M+H]".

B, 5. N-((6-(8-FAA4-3-F A WIR[3.2. 11 St -3-Fk )-4-(3,3- - F FL I IpRA QYA 1823 - 3% ) F 3 )- 1 -

R 5 Y 1 2 1
@
N N‘N
- \
H
\ Nj O

O

[11] (6-(8-4AL 24 -3- B8 AU [3.2. 1] 3 b5 -3- 52 )-4-(3,3 - — HI FE M pk )k 185 -3 -3 FF Ji%(500 mg,
1.50 mmol) A1 1H-ME -5 -2 F2(151 mg, 1.35 mmol) i PY SRR 7 7(15.0 mL) I 2-(3H-[1,2,3]
— W FE[4,5-b]EmE-3-3E)-1,1,3,3-PU L /S R R IR (684 mg, 1.80 mmol) ! DIEA(581 mg, 4.50
mmol), MREVRAE S T B 1N, 5 iE N SRIE /K (30.0 mL), 1§ LR LR
(25.0 mLx3)2HL, & 3FAHAH AR Eh7K(20.0 mL)EG G4 KBBR8, 08, B
WA, TR A Z T 0 B 4iAb(DCM: HE=10:1) 152 B #rtb 5 9)(300 mg, 723 46.8%,
HHEK). LC- MS (ESI) m/z 428.4 [M+H] . "H NMR (400 MHz, CDCl3) § 9.16 (s, 1H), 7.60 —
7.56 (m, 1H), 6.81 — 6.77 (m, 1H), 6.65 (s, 1H), 5.29 (s, 1H), 4.91 — 4.78 (m, 2H), 4.55 — 4.50 (m,
2H), 3.97 — 3.89 (m, 2H), 3.84 —3.76 (m, 2H), 3.55 (s, 2H), 3.26 — 3.21 (m, 2H), 3.19 — 3.09 (m, 2H),
2.04 - 1.99 (m, 2H), 1.91 — 1.85 (m, 2H), 1.16 (s, 6H).

I 6: 3-(4-(3,3- - F AL IHRAR)-7-(1LH-FHE -3 -5 YK I - [ 1, 5-b ] A R -2- L )-8- 48 4% -3- B 44 XA
[3.2.1]°EHE ik

=
N
SN
% - N-NH
N L
)
o J L

SR T A N-((6-(8- % -3- IR IR [3.2.1] 3 it -3- 7% )-4-(3,3- — F FL g A ik 1 -3 - 05 )
J)-1H-ME Me-5-F 1% (250 mg, 0.585 mmol ) ¥ £, i (5.00 mL)¥A W H it N = & A B (6.00 mL). &%
RIVRGAE 100°C N OB 1 /NS, 45 1 OB B S SRR W 4f, BT 35X W& I Al il % (¢

1K 0.05%HR) 4ifk /33 HFpib &90(58.9 mg, 773 24.6%, [ 1A). LC-MS (ESD)m/z
410.1[M+H]*. 'HNMR (400 MHz, CDCl3) & 7.75 — 7.69 (m, 1H), 7.44 (s, 1H), 7.09 — 7.05 (m, 1H),
5.99 (s, 1H), 4.60 — 4.54 (m, 2H), 3.94 — 3.89 (m, 2H), 3.67 — 3.62 (m, 2H), 3.52 (s, 2H), 3.50 — 3.46
(m, 2H), 3.36 — 3.31 (m, 2H), 2.09 — 2.02 (m, 2H), 1.96 — 1.89 (m, 2H), 1.35 (s, 6H).
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SEHEFY] 23: 4-(5-((1R,5S)-8- 5878 -3- B F IR [3.2. 11 3F J5e-3-%)-3-(1 H-PHE It 5- 55 ) L A [ 1,5-a | BB IR
-7- -2H-N -4-

SBEE 1. 3-(LMEIF[1,5-a] M 0E -5-3E)-8- 48 24 -3- B4 AR [3.2. 1] L (A ik

N

\

N

] 5-ZCAHEIAE [ 1,5-a] M5 E(5.00 g, 32.6 mmol ) AT 8-48 4%-3-Z A« XWIR[3.2. 1] ke sh e £h (7.31
g, 48.8 mmol)[¥] A= H LML LEE (60.0 mL)F ¥ H i\ DIEA(12.6 g, 97.7 mmol). JSRA
FEETARYTT 100°C $iiHE SOV 1 /NIE, A5 b OV o SR K SOV R (R (85.0 mL)#i RS,
R fr £67K (55 mLx3)Beidk Ja FH JC/AK RN T8 108, IR, ik A&t =iy
HAL(PE: EA=5: D3RI A &¥(3.60 g, 775 48.0%, ([ {4). LC-MS (ESI)m/z231.1
[M+H]". '"HNMR (400 MHz, CDCl3) § 8.33 (d, /= 7.8 Hz, 1H), 7.88 (d, J = 2.0 Hz, 1H), 6.26 (d,
J=78Hz, 1H), 6.13 (d, J= 1.9 Hz, 1H), 4.57 — 4.47 (m, 2H), 3.92 (d, J= 12.5 Hz, 2H), 3.27 (dd, J
=12.6, 2.4 Hz, 2H), 2.06 — 1.94 (m, 2H), 1.87 — 1.74 (m, 2H).

BB 2: 4-(5-((1R,55)-8-58 44 -3- B 44 AU [3.2. 113 J5-3- ML R [ 1,5 -] M5 i - 7- 5 ) D S -2 H-FIE -
4-TEIBr

%

RARE T, KR 5S)-3-(ALMEH[1,5-a] W5 g -5-38)-8- S A4 -3-F A IA[3.2. 1] 4E(1.50 g,
6.51 mmol ) VU ZWIEE (20.0 mL) AV P& 45 -78°C . SR i i 1E T 3£48(8.14 mL, 13.0 mmol, 1.6
M), S TRARAE-T8 °C 4k SOV 1 /NET, P35 n DY & -4 -1 56 -4-1(1.30 g, 13.0 mmol),
SR SRS, A7 IR TN B KA (45.0 mL)FORE, i EA(45.0 mLx3)#%
B G ANV AR $h7K(35.0 mL)Jeik G & To/KBRBRAA T, L8, JREIKRYE, Frisik
B2 FE AT B 4L (PE: EA=1: D)3 2| H AR L GH(500 mg, UL 23.2% , Eta[dl{4). LC-
MS (ESI) m/z 331.1 [M+H]". 'H NMR (400 MHz, CDCl3) 6 7.86 (d, J=2.3 Hz, 1H), 6.21 (d, J =
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2.2 Hz, 1H), 6.15 (s, 1H), 4.56 — 4.50 (m, 2H), 4.31 — 4.27 (m, 2H), 4.23 — 4.19 (m, 2H), 3.77 - 3.76
(m, 2H), 3.33 —3.26 (m, 2H), 2.27 — 2.20 (m, 2H), 2.12 — 2.07 (m, 2H), 2.03 — 1.96 (m, 2H), 1.88 —
1.82 (m, 2H).

BB, 3: 4-(5-((1R,58)-8-A J4-3-F I8 IR [3.2. 1] e -3-Fk )-3-AHMHL L[ 1,5-a] W i -7- 38 DU & -2 H-
EL et 412 (1) 5

i) 4-(5-((1R,58)-8- 47K -3-FA AN [3.2. 113 Jie-3-F ) ML [ 1,5-a] W g -7-F58 ) DU -2 H-H VR -
4-Fi£(400 mg, 1.21 mmol)[J £ 15 (10.0 mL)E ¥ % SO N-WIA T 88 % (272 mg, 1.21 mmol),
SNRATRAE U DN 1 /N, 1 OB . ZRFE K (35.0 mL)#i%E, i H EA(30.0 mL
< 3)AHL, A IEA HIAHH MR #57K(30.0 mL)Be ik e & oK RN T8, L8, JHk4s, Fr
13HR B AR M4 B 4iA(PE: EA=1: 133 HFpib 570400 mg, 773 72.4%, B0 1K),
LC- MS (ESI) m/z 457.1 [M+H]",

BB, 4: 4-(5-((1R,58)-8-284%-3- R4 WIR[3.2.1] 2 bE-3-F5)-3-(1- (VU R -2 H-FHL W -2- 358 )- 1 -k 4
5-J8 )N AL 1,5 - W W -7 -3 ) DY S -2 H-PLE MR -4- T2 1) 5
O

Ny

N

N THP\

OH|| N—N
Sy
O N=

BRI T 4-(5-((1R,58)-8-58 2% -3- B A IR [3 2. 11 bit-3-F8)-3- LA A 1, 5-a ] Wi e -7- )
VY& -2 H-FLk I -4-% (400 mg, 0.877 mmol)Fl 1-(PU&(-2H-MEIE-2-55)-5-(4,4,5,5- P FH 3E-1,3,2- 44
SR -2-55)- 1 H-I (366 mg, 1.31 mmol)ffy 1,4- - AFR(10.0 mL)FI7K(2.00 mL) VAR I

SOSIRARAE 100°C FHEFEIN 16 /N, 5210 e M. ARG 7K (35.0 mL)#FE, H EA (35.0
mL x 3)AHL, & FEA WA B MR £ £57K(35.0 mL) Bk [ 2 o /K BRIBRAN T8, L8, T e 4,
PSR AR EH 0 B 4L (PE: EA=1:1)33 HFrtt-&89)(150 mg, W 35.6%, B0 [ 14).
LC-MS (ESI) m/z 481.4 [M+H]".

BB 4-(5-((1R,58)-8- 5 24-3- B A XA [3.2. 1] J5E-3-F )-3- (L H-MH -5 - F )bk AR [ 1, 5-a ] W iz - 7 -
VY E-2H-ML g -4 -2 (1) 45
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0]

&)

N
N

N
OH|| HN—N
A

0 N=

FIR R PSS 4-(5-((1R,58)-8- 58 44 -3-Z A4 XA [3.2.1] ¢ Kt -3- 38 )-3-(1-(VI & -2 H-
ML MR -2- 35 )- 1 7 -PH IR - S - 5 Y IR [ 1, 5-a ] M e - 7- 326 ) P S - 2. H-FHE i -4 -2 150 mig, 0.312 mmol )T £5 R
(IR CHBE(10.0 mL, 3M), SONIRAVRAE SR MRS 2 /NN, fE2IE N R EE, TS
VR B SR 2 (L IE K 0.05% IR ZEA6 13 3 H Ar it & 70(66.6 mg, 7 53.8%, 4[]
1£). LC- MS (ESI) m/z 397.2 [M+H]". 'H NMR (400 MHz, CDCl3) § 8.21 (s, 1H), 7.64 (s, 1H),
6.56 (s, 1H), 6.20 (s, 1H), 4.59 — 4.55 (m, 2H), 4.11 — 4.05 (m, 2H), 4.04 —3.93 (m, 2H), 3.93 — 3.87
(m, 2H), 3.40 — 3.34 (m, 2H), 2.26 — 2.20 (m, 2H), 2.13 — 2.02 (m, 4H), 1.88 — 1.80 (m, 2H).

SEHEB] 26: 3-(7-(1-FF F- 1L H-PH B 5-F ) - 3- (1L - IR P 326 ML I 3 1,5-a | B e -5-3) -8-878-3- 8

R [3.2.1] %5

FIRT, EERAURY R 5,7- & ME[1,5-a]85 5E(1.00 g, 5.32 mmol )FIl 1-F1 %E-5-(4,4,5,5-
DY HH - 1,3, 2- AR A0 e -2-38)- L H-E (1,33 g, 6.38 mmol ) 7K (1.00 mL)F1 48 /N F£(4.00 mL)
TRA B IINBREZ N (1.69 g, 16.0 mmol)s [1,1-3( 2RI 3E) e8] — &AL (340 mg,
0.532 mmol). JRRA TR SRS T 90°C Fidk B 10 /N, 451k [Bie £ S SERA
Jis BAAZK(20.0mL), FH EAB0.0mL x 2)% 8, &IFANAHA, WA EK(20.0 mL)PeEk
Ja B TR T B REWRE, T3k A EAHZ A o S 4iAL(EA PE=1:1), 132%™
mm(370 mg, 77 29.7%, wE[E 1K), LC-MS (ESI) m/z 233.9[M+H]"»

SPHE 2. 3-(7-(1- T L1 H-NE -5 - L) e [ 1,5-a ] W g -5- 55 )-8- 48 24 -3- B AL WUFA[3.2.1 LKLY
A
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R T 5-50-7-(1-H 2 -1 H-NE -5 -2 F [ 1,5-a] W% 5E (370 mg, 1.58 mmol)FH 8% 7% -3-
B IR[3.2.11% Kt th R #2358 mg, 2.39 mmol)f] NMP(15.0 mL)¥&W i DIEA(613 mg,
4.75 mmol)e JMTRA IR TR T 140°C PR M o RBE 2 /NIsE, f#1E SeR o SR 54
M EA (35.0 mL)Fike, FIMEAIE £ 7K(30.0 mL = 3)¥eisk o FH oK BB T-1E. L g, s
W4, PR BEWER E 4y B aiL(PEEA=1:1), 133 Bistb &5P(260 mg, 77 52.9%, #
R Y. LC-MS (ESI) m/z 311.2 [M+H]". "H NMR (400 MHz, CDCl3) § 7.92 (d, J =2.2 Hz,
1H), 7.61 (d, J= 1.9 Hz, 1H), 6.63 (d, J= 1.9 Hz, 1H), 6.30 (s, 1H), 6.23 (d, J=2.2 Hz, 1H), 4.55 —
4.50 (m, 2H), 3.97 — 3.90 (m, 2H), 3.88 (s, 3H), 3.33 — 3.27 (m, 2H), 2.04 — 1.98 (m, 2H), 1.90 — 1.82
(m, 2H).

BB 3: 3-(3-MlL-7-(1-H FE- 1 H-NH -5 -3 ) E I 5 [ 1, 5-a 8 g -5 -5 )-8 - AL % -3- A 4 WA [3.2.1]%F
Bt 1A B

7] 3-(7-(1-F 261 H-NH -5 - D Y IEE A [ 1, 5-a M g - 522 )-8- S 4 -3- A AR AU [3.2. 1 - (260
mg, 0.837 mmol)I¥J Z.5(10.0 mL)¥A ¥ HH I\ NIS (188 mg, 0.837 mmol), JMRA WA ZIET
PEHE SO 3 /N, I N . ARJEINZK(15.0 mL), FF EA(20.0 mL x 3)ZHL, & A HAHH
TLFI B #h7K(15.0 mL)PE G & T0KBRER AN T8, 108, JRW4E, ATk mart 2
AL (PE:EA=1:1), 13EIHIrLEM(300mg, 773 82.1%, BathlflfA). LC-MS (ESI)m/z436.9
[M+H]", "H NMR (400 MHz, CDCl3) § 7.90 (s, 1H), 7.62 (d, J= 1.9 Hz, 1H), 6.61 (d, J=1.9 Hz,
1H), 6.30 (s, 1H), 4.57 — 4.52 (m, 2H), 4.11 — 3.89 (m, 2H), 3.85 (s, 3H), 3.37 — 3.30 (m, 2H), 2.05 —
1.99 (m, 2H), 1.90 — 1.82 (m, 2H).

SR 4: 3-(7-(1-F FE- 1 H-ME -5 -38)-3-(1-(PY -2 H-MH TR -2- 35 ) - 1 H-PHE I -3 - Yk e [ 1, 5-a ] W e
-5-FE)-8- S A% -3- A XU [3. 2. 11 K (1 5 e
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BARPT R 3-(3-MH-7-(1- 1 J- 1 H-nE - S-S I [ 1, 5-a] M g - 5- 35 )-8- 48, 4 -3- & 44 AL
R[3.2.117¢ 58300 mg, 0.687 mmol)Fl 1-(PUSE(-2H-MLIR-2-3£)-3-(4,4,5,5- P4 HH E-1,3,2- A0 2=
f5t-2-3%)-1H-M (286 mg, 1.03 mmol)f¥) 1,4- -5 /SH(10.0 mL)FI7K(2.00 mL) AR I
Pd(dtbpf)Cl, (43.8 mg, 0.0687 mmol) 1R (437 mg, 0.2.06 mmol), S MIEARLE 60°C T
PR 16 /NI, 1R OM . SRIE 7K (30.0mL) %, FEH EA(30.0mL x 3)ZHL, A IFAHL
AR K (25.0 mL)FeGk A TKBBRIA T, S8, WRik4s, itk @meast =
Sy B AAL(PE.EA=1:1), 133 HIsLEW)(150 mg, UK 47.3%, #FHEFE{E). LC-MS (ESI) m/z
461.1 [M+H]"« "HNMR (400 MHz, CDCl3) 8 8.16 (s, 1H), 7.68 (d, J= 1.5 Hz, 1H), 7.64 (d,J=1.9
Hz, 1H), 6.71 — 6.63 (m, 2H), 6.38 (s, 1H), 5.51 — 5.39 (m, 1H), 4.60 —4.51 (m, 2H), 4.09 — 3.95 (m,
2H), 3.93 (s, 3H), 3.72 — 3.61 (m, 1H), 3.39 — 3.30 (m, 2H), 2.72 — 2.59 (m, 1H), 2.16 —2.09 (m, 1H),
2.02 - 1.96 (m, 2H), 1.88 — 1.77 (m, 3H), 1.64 — 1.55 (m, 2H).

BB 5. 3-(7-(1-H FE- L H-ME -5 0)-3-(LH-FH I -3 -5 )L I I [ 1, 5-a] Wi -5 -0 ) 8- A%-3- 2%
XOA[3.2. 113 BE 5 Rk

FIR R SOSIEAIIN 3-(7-(1-H F- 1 - - 5-35)-3-(1-(PY -2 H - M PR -2- 26 )- | H-FH e -3
FEL M FF[1,5-a] W mE -5 -3 )-8- 4 4% -3- 2 44 XUOA[3 2. 1] 4E(150 mg, 0.325 mmol)Fl LR [ EA ¥
#(5.00 mL, 3M), MRS RAEZEIR FHFER 2 /NF, 451N JEk4E, Frfs ik
2 AR (LREIKE 0.05% )44k, 1558 Hrib &540(82.68 mg, /=% 67.4%, R
). LC- MS (ESI) m/z 377.2 [M+H]*. 'H NMR (400 MHz, DMSO-ds) & 12.89 — 12.58 (m, 1H),
8.38 — 8.19 (m, 1H), 7.80 — 7.45 (m, 2H), 6.89 — 6.68 (m, 3H), 4.52 — 4.46 (m, 2H), 4.31 — 4.03 (m,
2H), 3.85 (s, 3H), 3.23 — 3.15 (m, 2H), 1.89 — 1.74 (m, 4H).

SEHE] 27: 3-(8-(1-FF -1 H-MEM-5-F8)-3-(1LH-BHE -3 ) BRI 3 [ 1,2-b | BABE-6-F )-8- S 8 -3- &
ZFR[3.2.1] 3 5%
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N—~NH
/
=
BB 8-IR-6-F-3-MUIRIEIE[1,2-b AR 1) A ik
Cl
~N
/Q
Br |
\
N—
[f1] 8-JR-6-SUKIE I 1,2-b]WkBE(2.00 g, 8.60 mmol) ) Z.JiF(30.0 mL)EER I NIS (1.94 g,
8.60 mmol), 2 MR A TRAE S0 N IEFE SN 2 /NI, 452 10 S S o SR S 7K (45.0 mL), 4] EA(40.0

mL x 3)AHL, & FEA WA BRI £r £5 7K (40.0 mL)BEWR 5 2 o /K BRIBRAN T8, L8, T4,
FT i85 B W& k8 JZ AT 4y B 464 (PE: EA=5:1), 53] Hhrb A 70(3.00 g, 72 3% 97.3%, Bt [H14) .
LC-MS (ESI) m/z 357.8 [M+H]", 359.8 [M+2+H]".

B2 8-1R-6-5-3-(1-(VU S -2 H-ML N -2-F8)- L H-FHL -3 -3 )R e [ 1,2-b Ik 182 11 & il

cl
SN THP

BRI, 1) 8-1R-6-F-3-MLIK I FF[1,2-b] AR (2.00 g, 5.58 mmol)Fl 1-(PU &(-2H- -
2-3£)-3-(4,4,5,5- VU H 3-1,3 2- S Al e -2- 3 )- 1 H-FE P (1.55 g, 5.58 mmol)[) 1,4- 5 NI
(20.0 mL)F17K(4.00 mL) VAV F I DY = 25 L 54T (644 mg, 0.558 mmol) FITERHH(3.55 g, 16.7
mmol), JMVRA WAL S N IFERPL 16 /NN, #5218 285 N7K(45.0mL), HH EA(45.0
mLx3) ZHL, & AU AT EE 7K (45.0 mL) B G 4 oK BB AN T4, 1 3E, Jels k4,
PSR AR 2 B 4iAL(PE: EA=3:1), 33| Hirtb- 590400 mg, 7% 18.7%, #i{a[H
##)o LC-MS (ESI) m/z 382.0 [M+H]", 384.0 [M+2+H]". 'HNMR (400 MHz, CDCl3) § 8.10 (s, 1H),
7.73 (s, 1H), 7.46 (s, 1H), 6.91 (s, 1H), 5.32-5.27 (m, 1H), 4.11— 4.06 (m, 1H), 3.68-3.62 (m, 1H),
2.65-2.56 (m, 1H), 2.02 — 1.97 (m, 2H), 1.77-1.70 (m, 1H), 1.63-1.57 (m, 2H).

PB 3: 6-F-8-(1-H -1 H-MEme-5-38)-3-(1-(VU & 2 H-ME IR -2- ) - 1 H-HEE e -3 - 36 DR 1,2 -b s
W& P15

THP
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AP, 17 8-7R-6-F-3-(1-(VY & -2 H-ME I -2-38)- 1 H-MHL -3 -2 K I 5 [ 1,2-b A2 (400
mg, 1.05 mmol)Fll 1-HJ&-5-(4,4,5,5-V0 FH JE-1,3 2- SR A0 be-2-5)- 1 H-FE (217 mg, 1.05 mmol)
(1) 1,4- 4575 H(10.0 mL)FT7K(2.00 mL) A O 1,1-X0( 2R 05) — %2k &AL HL(76.5 mg,
0.105 mmol ) 2 #(666 mg, 3.14 mmol), S MIRE AL 60°C TNHHER B 2 /INKF, 5 1 M o
SRIG 7K (25.0 mL), FEH EA(25.0 mLx3)AHL, A A VA B & £:7K(20.0 mL)EEK G4
KRBT, U8, WORk4E, PR EBEMAHEN 7 B4k (PE: EA=1:1), 133 H45
A YN(150 mg, 7= % 37.4%, #E B [E 1K), LC-MS (ESI) m/z 384.0 [M+H]". 'H NMR (400 MHz,
CDCl3) 8 8.10 (s, 1H), 7.73 (s, 1H), 7.46 (s, 1H), 6.91 (s, 1H), 5.32 — 5.27 (m, 1H), 4.11 — 4.06 (m,
1H), 3.68 — 3.62 (m, 1H), 2.65 — 2.56 (m, 1H), 2.02 — 1.97 (m, 2H), 1.77 — 1.70 (m, 1H), 1.63 — 1.57
(m, 2H).

SBIR 4: 3-(8-(1-H -1 H-n -5 -F8)-3-(1-(PY S -2 H-PHL I -2- 25 )- 1ML -3 IR R [ 1,2-b ] A 18R
-6-3& )-8-SHAR-3- A AIA[3 2. 1] E e B %,

BARYT, 11 6-50-8-(1-F 31 H-MHL k-5 -3)-3-(1-(PU & -2 H- ML I -2- 325 )- 1 =L -3 - 2 )ik
41,2 -b]WEBE(150 mg, 0.391 mmol)FI(2-Z FE-2-[1,1"- Kk FE]-2-F)( 3R 2 (2,6-— 57 T A8k -2-
[1,1'-5 2 ]-2- 8- s e E L (ZD AL ) (39.1 mg, 0.0391 mmol )i HI 2(6.00 mL) VAR H i A Bk
F241(382 mg, 1.17 mmol)Fll 8- J4-3- B A XGA[3.2. 1] 4t EhFR ££(66.3 mg, 0.443 mmol), M
TRARAE 110°C NHEFERON 16 /N, (521 M. ARJG 7K (15.0 mL), A EA(15.0 mL x 3)
AR, A I VAR 7K (20.0mL) YRt E & KRR T, I8, WK, e
BB IAFE 2T B 4k (PE:EA=1:1), 33| HIrLE(60.0 mg, =% 33.3%, i [E 4.
LC-MS (ESI) m/z 461.2 [M+H]".

SIS0 3-(8-(1-F Ak 1 H-PHL -5 -3 )-3-(1 H-PHL M -3 -2 IR R [ 1,2-b ]k 18R -6- 355 )-8 - S 2 -3 - L 4 WL
[3.2. 1] BE &

FIRE, S AN 3-(8-(1-H Fk- 1 H -1 -5 -38)-3-(1-(VY (-2 H- M PR -2- 75 ) - 1 H-FHE e
32 ) DK T [ 1,2-b] Wk s -6- 2 )-8 4 -3- 2 2 AU [3.2.119 $1(60.0 mg, 0.130 mmol) F1EEFER [
EA ¥#75(5.00mL, 3M), SMNIRETREZR TP 2 /AN, 451 N . JER4E, Frisik
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BEWE ARG (OGRS 0.05% R4, 52 BAALAEY(18.0mg, 7% 36.7%, H
). LC-MS (ESI) m/z 377.2 [M+H]". "H NMR (400 MHz, MeOD-d,) 6 7.98 (s, 1H), 7.82 — 7.74
(m, 1H), 7.63 (d, J= 1.9 Hz, 1H), 7.24 — 7.18 (m, 1H), 7.17 (s, 1H), 6.71 (d, J= 1.9 Hz, 1H), 4.58 —
4.52 (m, 2H), 3.93 (s, 4H), 3.90 — 3.88 (m, 1H), 3.30 — 3.28 (m, 1H), 3.28 — 3.25 (m, 1H), 2.04 — 1.97
(m, 4H).

SEHER] 28: 3-(7-(8-FFR-3-BIENIF(3.2.11 F fe-3-F)-3-(LH-REME-5-F0) LM [ 1,5-a ) B2 -5-2 )
8-SIR-3- BRI [3.2.11 FH%

S 1 3-(7-(8-FAL4-3-F I XOA[3.2. 1] Fe-3-F5 )L I [ 1, 5-a ] W e -5 -k )-8- 41 44 -3 - L 4k XA
[3.2.1]°EKE 6 K
(@)

)
J\AN
SR>
0] N=
5,7- &L 1,5-a] MEmE (1.00 g, 5.32 mmol) FI(1R,5S)-8-58 A4 -3-E A WIR[3.2. 117 bi £h R
#£(2.39 g, 16.0 mmol) i) N-F1 JLME & L5 E(15.0 mL)AR T I DIEA(2.06 g, 16.0 mmol), 2%
TREWAE 145°C THHER 16 /NN, IR R RMNIBAEMA AR ERE, MAK20.0
mL)FiRE, H BEA(25.0 mLx3)#HL, & A HIAHFEHZK(20.0 mLx3) A A4 £ 7K (20.0 mLx3) ¥k
Bn FC/KBRBRAN T 08, IEVRRIRAA, FriSik A B o B4k (PE: EA=10:1-
D2 B A AY(550 mg, WK 303%, FIE{A). LC-MS (ESI) m/z 342.3 [M+H]",
B2 3-(7-8-TAL-3- B A WIR[3.2. 117 -3 5)-3-HILL WA 1,5-a] W0 -5 5 )-8 - 48 44-3- L 44 XL
W32 1 E e 1A

] 3-(7-(8-2A A4 -3-Z A WA [3.2. 113 JE-3- 38 )L e [ 1,5-a] W5 1 -5- FE )-8 -4 A% -3- A A WA
[3.2.1]1% %2(550 mg, 1.61 mmol)] ZJF(20.0 mLYAEW A N-BAC T B399 mg, 1.77
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mmol)e SNIRARTEZEIR FTHFERN 2 /N, 1210 SO o B S SR AR R R 46, FTA3 ik
B 2T 0 B AL (PE:EA=5:1-1: D3 3] H Ak &41(500 mg, W 66.4% , B0 [H 14). LC-
MS (ESI) m/z 468.3 [M+H]". 'H NMR (400 MHz, DMSO-ds) §7.90 (s, 1H), 5.70 (s, 1H), 4.45 —
4.38 (m, 4H), 4.08 — 3.98 (m, 4H), 3.09 — 3.00 (m, 4H), 2.07 — 1.98 (m, 2H), 1.90 — 1.78 (m, 4H),
1.75 — 1.65 (m, 2H).

B 3. 3-(7-(8-EA4-3-F A WIA[3.2. 117 BE-3-FE)-3-(1-(VY S -2 H-NHE i -2- 25 )- 1 =M a5 - 5L,
IAE[1,5-a] W5 I -5- 5 )-8- 4 Z4 -3 - B AL XA [3.2. 1] = Bt I A il

] 3-(7-(8-2A44-3- B4 IR [3.2. 1]°F -3 -5 )-3- ML IEL AR [ 1, 5-a W g - 5-J5 )-8 - 48, 4 -3- R 4 X
R[3.2.11° %8300 mg, 0.642 mmol)Fl 1-(PYE-2H-M I -2-55)-5-(4,4,5,5- VY F 3E-1,3,2- S 8 IF
IR -2- 2 )-1 H-MEE 42268 mg, 0.963 mmol) 17K (1.00 mL)AI 1,4- 4 /S (5.00 mL)VRA I
IINERERH (177 mg, 1.28 mmol) [1,1-X( AT He M) =8k ] — &4 4E(42.0 mg, 0.0642 mmol).
SOV IRA AR ARYT T 60°C HiPE SN 8 /NN, 15 10 S o FF S SR04 B 22 S 8 5 N K
(10.0 mL), #AJ5H EA(15.0 mLx3) L, A HUAHHMME EE7K(15.0 mLx2) ka4 oK
FRANT-ME, 1L %, BEVOREIRYE, IR AR E M B 4iAL(PE:EA=5:1-1:3){3 8| H bpfb &
Y)(150 mg, WF 475 %, FEE[E{K), LC-MS (ESI) m/z 492.4 [M+H]",

BB, 4: 3-(7-(8-FAL4-3- A AIA[3.2. 117 5¢-3 -5 )-3-(LH-ME M-S - FE Y I [ 1, 5-a] M e -5- L )-8- 47,
-3 A RIR[3 2. 11 e i A

3-(7-(8-%A & -3 - 2 WUFF[3.2.1] 3 5t -3- 3 )-3-(1-( VY S -2 H- ML FF -2- 52 )- 1L H- N P45 5 i v
[1,5-a] M8 g -5-38 )-8- 4 A% -3- A A4 AIA[3.2.1]E 42 (120 mg, 0.244 mmol) [ FALE FHEZAR (3.0
M, 3.00 mL) 7EEIR TN 1/, (FIE RN . 3 NTR SRR RS, FridkE s
SO (LK S 0.05% R 7y B 4k 13 3] B AL A90(33.96 mg, W 34.1%, HEE ).
LC-MS (ESI) m/z 4082 [M+H]". 'H NMR (400 MHz, DMSO-ds) & 12.64 (Brs, 1H), 8.23 (s, 1H),
7.55 (s, 1H), 6.69 (s, 1H), 5.72 (s, 1H), 4.49 — 4.41 (m, 4H), 4.16 — 4.04 (m, 4H), 3.09 (d, J = 10.9
Hz, 4H), 2.11 - 2.01 (m, 2H), 1.92 — 1.80 (m, 4H), 1.77 — 1.68 (m, 2H).

SRR 29: 1-(R)»-4-2-((1R.S)-8-F 2= -3- B4 3.2.1 -3-25)-7-(LH-TH - 3-8 IR 1.,5-
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BB (R)-4-(3,6- - F Mk -4-55)-3-FILIRBE- 1- R R AR T BRI A Rk
Cl N.
Z °N

. I

Cl
\[N
p
Boc
5 1] (R)-3-F HEDRIE-1- SR B AL T TE(5.00 g, 24.9 mmol) ) N - EENHL IS 5 /i (35.0 mL)7AK 4
NN 3,4,6- = SUHEE(5.49 g, 29.9 mmol)Hil DIEA(9.68 g, 74.9 mmol), N IR AL B/ AR
TEESES 16 /N, AT IR . ZRJE MK (60.0 mL)FRE, FH 4R 4B8(50.0 mLx3) A
B, TR AT 27K (40.0 mL)Be A NI G & TKBRER AN T, buE, WIEIRAE, Pridikw
MR JZWT oy B AL CH T : LR CFE=5: DIFEIEFRLAYI(3.50 g, 175 40.4%, B 4[5 1£).
10 LC-MS (ESD) m/z 346.9 [M+H]". '"H NMR (400 MHz, CDCl3) 6 6.83 (s, 1H), 4.21 — 4.16 (m, 1H),
4.14—4.08 (m, 1H), 3.83 (d, J=13.1 Hz, 1H), 3.42 —3.29 (m, 2H), 3.13 — 3.09 (m, 2H), 1.47 (s, 9H),
1.12 (d, J= 6.6 Hz, 3H).

BB’ 2: (R)-3,6- - F-4-(2-F FLWRE-1-FL)BEIE 1) A Bl

Cl N.
~ N
[
\[N
N
HCI H

15 [7] s SR IR T FE (R)-4-(3,6- . Gk R -4-55)-3- FH JL IR S - 1- 22 TR IR (3.50 g, 10.1 mmol)
MIERIR/ .18 L BE(8.00 mL, 4M), SSIVR-GIRAE =i THEHE SN 5 /NN, A5 b OB o ¥ S BETR
RS, 1358 AL AaY(2.30 g, 7% 80.5%, B EE{K). LC-MS (ESI)m/z 247.0 [M+H] ",

SBE3: (R)-1-(4-(3,6- - FMEIEE-4-J5)-3- F FLWR BR-1-38) £ - 1 - ) A Bl
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Cl N.
~ N

. I

Cl
\[N

y
A

[FI(R) -3,6- . 5-4-(2- I FL IR S - 1-JL) A R £ 2 ££.(2.30 g, 8.11 mmol)] — & H4%(20.0 mL)
RN 215 58(0.955 g, 12.2 mmol ) Il = 2. fi#(2.46 g, 24.3 mmol), SN IRARAE iR T HHE
S 16 /NE, AT I RO . AR K (50.0mL) FiokE, FH AR ABR(45.0 mLx3)AHL, H A
A £:7K(30.0 mL)BEERA NG & KRBT, 08, WRKEE, Ptk \ma =R
SrEaCamEE: LR OTE=5SDISEIHAMELEW(2.00 g, 77F 85.2%, B E[E{K). LC- MS
(ESI) m/z 288.9 [M+H]". 'H NMR (400 MHz, CDCl3) § 6.85 (s, 1H), 4.75 — 4.49 (m, 1H), 4.36 —
4.15 (m, 2H), 3.47 — 3.30 (m, 2H), 3.23 — 2.94 (m, 2H), 2.17 — 2.10 (m, 3H), 1.19 — 1.12 (m, 3H).

BB’ 4: 1-(BR)-4-(6-(8-FJ4-3- B A IR [3.2. 1] F5-3-FL )-3- S Mk 2 -4- L )-3- F FL R IR -1-55) 2,

$E-1-B 5
O@
N N.
~ "N

~ I

Cl
\[N
g
A
[F](R)-1-(4-(3,6- - UMk 18R -4-FL)-3- FHJLWRIBR - 1-38) 2. )5¢-1-F(2.00 g, 6.92 mmol)f¥) N -H FL H
ML % 45 B (25.0 mL) ¥ Y P A NN (1R, 5.8)-8- 28 A% -3- 2 28 XA [3.2.1]F St b FZ ££(1.55 ¢, 10.4
mmol)Fl N,N-—_ 5 A 5 2 #(2.68 g, 20.7 mmol), SBIVREVRAE 145°C FHEHE R 16 /N, 5
1B o ARG INZK(50.0 mL)FRE, FEH 48 R (45.0 mL < 3)ZEHL,  F A& #57K(40.0 mL)
Do AN G & KRR T, 08, WRWRYE, Pk Ematrt )2 s 4l (PE:
EA=1: DG B EM(1.80 g, 77K 71.1%, FA[EK). LC- MS (ESI) m/z 366.3 [M+H]",
'H NMR (400 MHz, CDCl3) & 6.15 — 6.08 (m, 1H), 4.54 — 4.44 (m, 3H), 3.97 — 3.82 (m, 2H), 3.78 —

3.64 (m, 2H), 3.58 — 3.47 (m, 2H), 3.25 — 3.18 (m, 2H), 2.20 — 2.13 (m, 2H), 2.13 — 2.10 (m, 2H),
2.02 - 1.97 (m, 2H), 1.89 — 1.81 (m, 3H), 1.06 — 1.01 (m, 3H).

BB’ S: 4-(R)-4- L 1-2- F FEWRBE-1-5E)-6-(8- A A4 -3- B A IR[3.2. 1] bE-3- 5L A IBR-3- F i 1)
A
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N_ _N.
2N
|

L,
A
N
o)\

7] 1-((3R)-4-(6-(8- 28 7% -3- A IR WA [3 2. 1]°F bit-3- L )-3- G Mk 5 -4- 58 )-3- FH JL R IR -1- 58 )
Fe-1-Fi(1.8 g, 4.92 mmol)FIFALEE(1.16 g, 9.84 mmol)I¥) DMF(30.0 mL)& ¥ i 2-(— 2K 3k
FER I ) PR R 6 2k (546 mg, 0.984 mmol ) AT = 3V K B A i —41(450 mg, 0.492 mmol). ¥
RARAER TR 135°C Hidk N 16 /M, 1RV . RGN EA(40.0 mL) #
FE, RO 6K (35 mLx3)Beik fa /KRBT 108, JEWk4d, Ik mmaiz
Hror EA(DCM: HEE=10: )32 HAs L & 7(1.05 g, 7% 59.9%, [ {4). LC-MS (ESI)
m/z357.0 [M+H]"» 'HNMR (400 MHz, CDCl3) § 5.95 — 5.84 (m, 1H), 4.74 — 4.61 (m, 1H), 4.53 (s,
2H), 430 —4.18 (m, 1H), 4.07 —3.83 (m, 2H), 3.66 (s, 1H), 3.54 —3.41 (m, 1H), 3.36 —3.17 (m, 4H),
3.03 —2.89 (m, 1H), 2.18 — 2.10 (m, 3H), 2.03 — 1.98 (m, 2H), 1.87 — 1.79 (m, 2H), 1.19 — 1.12 (m,
3H).

B 6: 1-((3R)-4-(3-(Z I H 3E)-6-(8-FA44-3- B A WUIR[3 2. 1] Kt -3- 5 ) Wk W -4- 5 )-3- FF S IR s
-1-38) 2 b5 1-BR (1) B

@

z

4 \,Z
—Z

NH»

=

N

)AL

o)

[A] 4-((R)-4- £, -2~ F FE R 5 - 1- 58 )-6-(8- 28, % -3- 2 2% XA [3.2.1] 3¢ i -3- 2k ) Wik Wz -3- FH i
(1.10 g, 3.09 mmol ) ¥ PYZL BRI (15.0 mL)¥A R H I 75 JE £74(543 mg, 9.26 mmol )12 7K(1.00 mL).
SR ARIES ARG N SN 5 /N, A5 1R SOB o SR AR S SR B8, IR IR SR, T
BB WIRD N B AR A 10(660 mg, WK 59.3%, TEEAIHPIRY)). LC-MS (ESI) m/z 361.0 [M+H]".

BB, 7. N-((4-((R)-4- LTk Fe-2- 1 FEWR B2 - 1 -3 )-6-(8-2R 4%-3 - A4 AR [3.2. 1] 3 Joi-3 -k )k B -3 - 5k )
FH 2 )- 1 - M -5 G P 5
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4
Y w O
\[N O H
y
PN
7] 1-((3R)-4-(3-(& I F Ik )-6-(8- A 4 -3-Z A% WUIAR[3.2. 1] 3 Jt -3 -2k )bk I -4t ) - 3- i JL IR W -
1-38) 2.45%-1-F (360 mg, 0.999 mmol)Fl 1H-MEM-5- 2K (101 mg, 0.899 mmol)K) U S WM A TR
(10.0 mLYF 0N 2-(3H-[1,2,3] =M F:[4,5-b]ME B -3-FE)-1,1,3,3- VY H 3£ 75 U 92 IR (0.456 mg,
1.20 mmol)H1 DIEA(387 mg, 3.00 mmol), SMIRGRAE SR FHFESN 1 /NS, 21k OB
SRJEN7K(30.0 mL), FifH EA(25.0 mLx3)AHL, & AN HEAE ££7K(20.0 mL)Bidk /a4
ToKBREREN T, 108, WURWRYE, FrSREMERZ A B aifk(DCM: HE=10:1) 133 H
WAL EPI(170 mg, 773 37.4%, FEEK). LC- MS (ESI) m/z 455.0 [M+H]".

BB, 8 1-(R)-4-(2-((1R,55)-8-FH A4-3-HAAA[3 2. 1] bt -3-55)-7-(1 H-ML M -3-J5) KL [ 1,5-b]
Wik IR -4- 55 )-3 - T BRI - 1-585) & -1 1) 5 e

>N

AL

N _
OWMVJ Ly

FIRT, BRI N-((4-((R)-4- £ 1 e -2- HI FEDR R -1-J )-6-(8- 48, 2% -3- U A% XA
[3.2. 113 53 -2 Wik e -3 -5 ) FH 2k )- 1 - -5 - FH 5% (170 mg, 0.374 mmol)Fl — Sl 0% (6.00 mL).
SOSIRE WAL 100°C TR 1 /NN, 4 1E SO o S BV IR AR, BT S5k B W48 S Rk i 2%
(LJEIKE 0.05% ) 24043 3] B Arfb 540(6.68 mg, 725 4.09%, HGFE{A). LC-MS (ESI)
m/z 437.3[M+H]". 'HNMR (400 MHz, MeOD-d4) § 7.83 — 7.51 (m, 2H), 7.13 (s, 1H), 5.80 (s, 1H),
4.55 — 4.48 (m, 3H), 3.87 — 3.80 (m, 2H), 3.74 — 3.42 (m, 4H), 3.30 — 3.05 (m, 4H), 2.24-2.12 (m,
3H), 2.04 — 1.93 (m, 4H), 1.26-1.13 (m, 3H).

SEHEB] 30: 3-(4-(4.4- 55 -2- FFENRIE - 1-F8)-7-(1LH-ME M- 3-8 BRIE3E [1,5-b | AR -2-5E)-8- S 2R
3-FIRXF(3.2.11 3 5%
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BB’ 1-(3,6- - FABENE-4-FE)-2- FF LR g -4-fd 1) 5 1%
Cl /N\IN
\%/ka
\|/\I;J
O
[f1] 2-FH LR 2 -4- i £ 12 £5.(3.00 g, 20.1 mmol ) Al 3,4,6- =5k H:(4.41 g, 24.1 mmol)f¥) N-H
5 FEMERRBEER(50.0 mLWAE TN DIEA(6.09 g, 60.2 mmol). S S TR AR AE B/ R T 60°C i
FESCN 16 /NI 452 15 OB o SR 54 SRR TR <GB (100 mL)RR RS, FHARAN £ £67K(60.0 mLx3)

ek o KRR T 18, WURk4s, PR BMa i Z 1/ B4ifL(PE: EA=5: 1)fF
FIHMEAY(3.00 g, 77K 57.5%, HEEFEAK), LC-MS (ESI) m/z 260.0 [M+H]'.

S, 2: 3,6- A -4-(4,4- T F-2- H LR IE - 1- ) WA R PR A ik

CIN-
|
N el

N

10 F F
0°C HAERY T 1] 1-(3,6- 500k R -4-JL)-2- I ILWR IE -4-i(2.8 g, 10.7 mmol)i) — 50
(50.0 mLYER I\ — 2 = A A(2.60 g, 16.2 mmol)e S TREWAE BT/ F 0°C T
PHE OB 1 /NI, IR S ARG OSBRIk 4, BT AR BRIy H ARG 4(1.80 gs
FEF 593%, FHOHPRY)). LC-MS (ESI) m/z 281.9 [M+H] .

15 BE3: 3-(6-F-5-(4,4- F-2- F FEWRIE- 1 -5 AR -3 -55)-8- 2 % -3- A AR [3.2. 1] B 45 B

O@
N_ _N.
Z N

|
Nl

N
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] 3,6- 50 -4-(4,4- " §-2- F HEWR IE-1-55) K 185(1.80 g, 6.38 mmol) I 8-424-3- (2% W FF
[3.2. 112 Kt £h 12 £5(1.43 g, 9.57 mmol )] N-H ZE I -t il (50.0 mL)¥A ¥ 7 il X\ DIEA(2.47 g, 19.1
mmol)e SMVRERAER TR T 145°C HFE SN 16 /NEF, 51k bo IR IE 44 SN 1R
CTER(85.0 mL)FiRE, FIAAIA £h7K(55.0 mLx3) Vel Ja /KB EREN T . 1Lg, W Eikds,
PSR BAMA kT 2N 4y B 4lidk, (PE: EA=1: 1) 33 Hisb&¥(1.80g, F=% 78.6%, & {ffH
). LC-MS (ESI) m/z 359.0 [M+H]". 'H NMR (400 MHz, CDCl3) & 6.23 (s, 1H), 4.54 — 4.50 (m,
2H), 4.09 — 3.96 (m, 1H), 3.86 — 3.74 (m, 2H), 3.47 — 3.37 (m, 1H), 3.26 — 3.19 (m, 2H), 3.13 — 2.99
(m, 1H), 2.32 — 2.23 (m, 1H), 2.23 — 2.08 (m, 2H), 2.04 — 1.97 (m, 3H), 1.90 — 1.84 (m, 2H), 1.14 (d,
J=16.6, 6.7 Hz, 3H).

S 4: 6-(8-AIM-3-B A IR[3.2.11°F JE-3-4L )-4-(4,4-— F-2- FH FL R g - 1 -3 A -3 - G 1) &

Ji&
0@
N._N.
Z N

|
N e

N

F F
] 3-(6-5(-5-(4,4- " F5-2- SRR WE - 1-J8 )Wk B2 -3 -0 ) -8- S A4 -3- B A WUA[3.2.11E 455(1.8 g,
5.02 mmol)AF AL EE(1.18 g, 10.0 mmol ) N,N-—F & F Bt A% (30.0 mL) W N 2-( 2K i
Pk )R I — M (556 mg, 1.00 mmol) A= "3V 3L A il —48(459 mg, 0.501 mmol). SN IR
AWAEE TR T 140°C Bk OB 16 /NS, 45 1ERBLe R4 S S 208 2 B (65.0 mL) A
FE, FHMURIE £67K(40.0 mLx3)Phik e F O /KB ER AN T oo, JRik4s, FrsskEmet:
SRR B AAL(PE: EA=1:1) 53| HFrbAY(1.50 g, 7% 85.6%, Fitalf{A). LC-MS (ESI)
m/z350.1 [M+H]". 'HNMR (400 MHz, CDCl3) 8 5.93 (s, 1H), 4.53 — 4.50 (m, 2H), 4.42 — 4.33 (m,
1H), 4.01 —3.90 (m, 2H), 3.51 — 3.42 (m, 2H), 3.31 — 3.26 (m, 2H), 2.29 — 2.15 (m, 2H), 2.11 — 1.99
(m, 4H), 1.84 — 1.80 (m, 2H), 1.24 (dd, J=6.9, 1.7 Hz, 3H).

FB 5. (6-(8-H I4-3-E A NIA[3.2. 112 bi-3-F)-4-(4,4- - F5-2- FF FEWRIE - 1- 38 )Mk R -3 - 358 F 1%

EEg5%
0@
N_ _N.
2N

s L NH,

N

F F
] 6-(8-2E 44-3- B4 IR [3.2. 113 J5-3-5)-4-(4,4- i -2- FH BLWR g - 1-JL )ik 1823 - H Ji(1.50
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g, 4.29 mmol) I VU S FRIRI(30.0 mL)¥AR I T Je#(1.26 g, 21.5 mmol). N EATRIEES
Wae N ZRIPL 16 /N, 5 1E RS AR I St g, DR 4E, TSR B PIRD S B ARtk
A (120g, 2% 79.1%, HEHARY)). LC-MS (ESI) m/z 354.0 [M+H] .

BB, 6: N-((6-(8-AA-3-E I MIF[3.2.117F bE-3-FE)-4-(4,4- G -2- I FEWR g - 1-FE )k igR-3 -3 )
FE)- LH-NEL -5 FFY G oz 1 6 i

)
N__N.
~ N

| [N

ZT

X

Iz

N O

F F

1] (6-(8-A 44 -3- U2 IR [3.2. 113 JE-3- 35 )-4-(4,4- — Fi-2- F BLWR I -1 -5 Yk 1 -3 - 5 ) i
(1.20 g, 3.40 mmol) Al 1H-FLME-5-FR (342 mg, 3.06 mmol)I VI kIR (30.0 mL)AE W T A 2-
(3H-[1,2,3] = M Jf [4,5-b] AHt we -3- J£)-1,1,3,3- VY H JE /S 4 B B2 K (1.55 g, 4.07 mmol,) F
DIEA(1.32 g, 10.2 mmol). KMVRARAAEZIL T RN 1 /NN, 421 SR 5 SOV ot U,
WEIRAR, TR YR ZH o B AiLEAF R H A 59(1.00 g, 723 65.8%, w5l
). LC-MS (ESI) m/z 448.0 [M+H]". 'H NMR (400 MHz, CDCl3) & 8.76 (s, 1H), 7.59 (d, J=2.1
Hz, 1H), 6.80 (d, /= 2.2 Hz, 1H), 6.44 (s, 1H), 4.87 — 4.72 (m, 2H), 4.55 — 4.50 (m, 2H), 3.86 — 3.77
(m, 2H), 3.49 (s, 2H), 3.38 — 3.31 (m, 1H), 3.26 — 3.21 (m, 2H), 2.35 — 2.22 (m, 2H), 2.03 — 1.99 (m,
2H), 1.90 — 1.84 (m, 2H), 1.50 — 1.47 (m, 2H), 1.02 (d, J= 6.2 Hz, 3H).

BB 7: 3-(4-(-4,4-R-2- T IEWRIE-1-35)-7-(1H-NHL -3 - J2 DK IE IR [ 1,5-b ]k B -2-5E)-8- 48 243
BRI ROA[3.2. 1] EHE Ak

O

)
| \E N~NH
NS
F N
F

RN A RS M N-((6-(8-" A% -3-Z A AR [3.2. 119 Le-3- 5 )-4-(4,4- — 55-2- FH FE iR
I - 1- 35 ) ik 12 -3 35 ) FF 356 )- 1 H-PH -5 - FY G 126 (200 mg, 0.447 mmol) « =S (685 mg, 4.47
mmol) FIZME(S mL)e RMIRAIRAE 100°C NN 1 /NI, 10O o 44 5 SR s R 4
B3 5% B4 AR 28 (L IE7K E 0.05% R 24k 43 8 B ARb & 4(110 mg, 723 57.3%, H
6 [44) . LC-MS (ESI) m/z 430.2 [M+H] . "HNMR (400 MHz, DMSO-ds) § 7.81 — 7.59 (m, 2H),
7.10 (s, 1H), 5.92 (s, 1H), 4.71 —4.59 (m, 1H), 4.47 (s, 2H), 3.88 —3.79 (m, 3H), 3.47 — 3.40 (m, 1H),
3.07 (d,J=11.1 Hz, 2H), 2.44 — 2.28 (m, 1H), 2.22 — 2.04 (m, 3H), 1.89-1.81 (m, 4H), 1.21 (d, J =
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5.6 Hz, 3H).

SEHEH] 31 A 32: 3-(4-((R)-4,4- —FR-2- FHFENRNE-1-2E)-7-(LH-MLE AE-3- 28 ) DKM 3 [1,5-b | A IR - 2-
3)-8-FAR-3-FAWIR[3.2. 115 52, A 3-(4-((S)-4.4- - 2- FFBLWRIE-1-35)-7- (L H-PHE M- 3-8 B
PEF[1,5-b ] BAER-2-E)-8- A AR-3-BAKIR[3.2.1] F b

0] 0]

(Y -
\N - \N
4 NeNH Ay N-NH
or N \ W or N \ N
F N F N
F F

HY 50 mg 3-(4-(-4,4- " G-2-F SEWRIE -1-38)-7-(1H-NH -3 328 DRI J: [ 1,5-b Wk R -2- 5L )-8- 44
e-3- 4 WIR[3.2. 117 b T Jig A i#:47 (Waters SEC 150(= 3, 100 bar, 214 nm) A1 250%25 mm
10 mm DAICELCHIRALPAKIG (# IIffi f¢ — %84t f%: MEOH (+0.1% 7.0mol/l Ammonia in MEOH),
45:55,3.2 min, 100 mL/min))F 14575, 73 5145 B Se e b R (IR BE IS [0 88/ P1(14.40 mg, ee.
100.00%), FJ e M Hi Sk (15 B s 1) 482 RO P2(14.37 mag, €.6.99.07%). LC- MS (ESI) m/z 430.2
[M+H] "

LC- MS (ESI) m/z 430.2 [M+H]+, (P1): 1H NMR (400 MHz, MeOD-d4) & 7.71 (s, 1H), 7.55 (s,
1H), 7.13 (s, 1H), 5.88 (s, 1H), 4.71 — 4.63 (m, 1H), 4.50 (s, 2H), 3.87 — 3.76 (m, 3H), 3.58 — 3.50
(m, 1H), 3.24 — 3.16 (m, 2H), 2.44 — 2.28 (m, 1H), 2.24 — 2.08 (m, 3H), 2.01 — 1.94 (m, 4H), 1.30 (d,
J = 6.9 Hz, 3H);

(P2): 'H NMR (400 MHz, MeOD-d4) & 7.70 (s, 1H), 7.54 (s, 1H), 7.13 (s, 1H), 5.88 (s, 1H), 4.71 —
4.63 (m, 1H), 4.50 (s, 2H), 3.86 — 3.76 (m, 3H), 3.58 — 3.46 (m, 1H), 3.22 —3.17 (m, 2H), 2.44 —2.27
(m, 1H), 2.25 — 2.08 (m, 3H), 2.02 — 1.94 (m, 4H), 1.30 (d, J = 7.3 Hz, 3H).

SEME] 34: 1-((R)-4-(6-(1R, 58)-8-8F F-3-BAEXGA[3.2. 113 -3-2 ) -1-(1H-MLMe-3-5)-1H-
Bk e [3,4-b ML B -4- 3 )-3- FH ZE R R -1 -3 7. %51 -

PB 1: 1-(R)-4-(6-((1R, 585)-8-58 4-3- %A XA[3 2. 11 K5¢-3-3) -1-(1-(VI & -2 H-ME PRg-2- 3% ) -
1 H-MEE -3 -330)- 1 - P TR [ 3, 4-b T e -4- 2L )-3- FF R R -1 - 2% ) £ - 1B 1) A5 ol
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OQFN\/E
B(IR, 58)-3-(4-BHAC-1-(1-(VY S -2 H-ML M -2 -3 - | -k -3 -3 )- 1 - AR [ 3, 4-b ]I P -6- 5 )- 8-
AAR3-RAAGA[3.2.11E bE(1g, 1.97 mmol). (R)-1- (3-FIILNREE-1-55) Z.45%-1-Hid(561 mg, 3.95
mmol). RuphosG2(155mg, 0.2 mmol) . fkE41(1.93g, 5.91 mmol)/fK KN £ NMP(10 mL)H,
SBLTBEAERAE 150 B2 1 /NI, OB EE, R SNV A0S, INANZK(20 mL), FH EA(20 mLx3)
L, A IA WA AR AT Sk Eess, KRR T, U8, BB R IR 4015 2~
R A ORI R 43 B 44k (MeOH H20=5%:95%-95%:5%) 33 H brik &¥1(60 mg, Y
6.0%). LC-MS (ESI) m/z 521.2 [M+H]',

BB2: 1-(R)-4-(6-(1R, 58)-8-FAIR-3-Z AN [3 2. 11 F bE-3-38) -1-(1H-MEMe-3-38)-1 H-ItE e
[3,4-b]NHE I 43 )-3- F R -1 -3 2 f5- 1- B ) 45

O

Ny

N

~N

(J\ | P N—NH
N N/Qv)
OQTN\/J =N
1-((R)-4-(6-((1R, 58)-8-%7%-3- AL MIF[3.2.1)E F5-3-3)  -1-(1-(VY A -2 H- ML IR -2- 55 )- 1 H-TE P4
3-5E)- LH-MHE M BE[3, 4-b TR I -4-J5 )3 - F L DR R - 1 -3) 2.45%-1-H (60 mg, 0.12 mmol) A ] 6M £k
B 7K/ VI SR (1 mL/2 mL)H, SRR SOSES AT, FH R 5 98 S0 B /K s v
pH>8, [l EAQO mLx3)RHL, &IFANZE, WIBRMEF RS, H~ W EAQ mL)Bak,
P34 HFR = P0(7 mg, YU 14.0%, SRl 44). LC-MS (ESI)m/z 437.3 [M+H]". 'HNMR
(400 MHz, CDCl3) § 7.97 (s, 1H), 7.66 (s, 1H), 6.82 (s, 1H), 5.63 (s, 1H), 4.62 — 4.49 (m, 2H), 4.46
— 433 (m, 1H), 4.01 — 3.81 (m, 2H), 3.74 (s, 2H), 3.66 — 3.45 (m, 2H), 3.46 — 3.34 (m, 1H), 3.34 —
3.18 (m, 2H), 3.18 — 3.03 (m, 1H), 2.24 — 2.10 (m, 3H), 2.05 — 1.95 (m, 2H), 1.92 — 1.83 (m, 2H),
1.25-1.17 (m, 3H).

SEHER 35: (4-(6-((1R, 55)-8-8 2-3-
b A i -4- 5 ) My k- 3- 356 ) FR
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HO

1,

O

BT, (4-(6-((1R, 55)-8-FAZ-3- B I WA [3.2. 112 15e-3-F8)-1-(1-(VU S -2 H-H R -2-6))- L H-FHE s
-3-38)-1H-ME 3, 4-DHHE e -4- 2L i k-3 - 32 ) FFH 2 1) 65 o

O

]
HO SN THP
| P N-N
N le
o] =N

BE(LR, 58)-3-(4-MAR-1-(1-(VY -2 H- N M -2- 55 )- L - -3 -3 )- 1 - PR [ 3,4-b ]I i -6- 5 )-
8- %A A -3-Z8 A IR [3.2.1] % %E (300 mg, 0.6 mmol). M Mk-3-3E H (144 mg, 1.2 mmol)
RuphosPdG2(48 mg, 0.06 mmol). B%E41(582 mg, 1.8 mmol)fK /A F] NMP(12 mL), 3% 150
TP 1 /N RONER TG, F EAQOmLx3)2EEL, A IFAHNE, /KQ0mLx5)¥Ek,
MR /KGO mL)BeE:, Jo/KBRAN T, L8, IR IRAA1F BRL ™ o, R i S A
Iy B 4iAL(DCM:MeOH=30:1) 3% H ik 59129 mg, ULF 9.7%, HEFE{A). LC-MS (ESI)
m/z; 496.3 [M+H] ",

SHB2: (4-(6-(1R, 5S)-8- k-3 BUARI[3 2.1 1 235 1-(LH-IE M- 336 )- LT[ 3,4-D ]
IR -~ ) M R -3 -5 PR ) 5 ol

]

HO Ny
K\LN I/ ) N~NH
=

o =N

B (4-(6-((1R, 58)-8-4F 44-3-F A XAUA[3.2. 113 b -3-FE)-1-(1-(VU -2 H-MH Wi -2- 38 )- 1 H-HHE k-
3-J5)- 1H-ME [ 3, 4-b L I -4- 50 Iy k-3 -3 ) FF % (29 mig, 0.06 mmol ) £ 6M £ R /K 7 ¥/ VU &
WRIE(2 mL /4 mL), SO°CHEHFIER . ML G, MM E W /KERIE pH>8, H EA(20
mLx3) 0, SHFAHE, FMEAE KGO mL)YEE, KRBT, i, IEBRIERK
AEAS SR o FEIRAE 20 B 4l (DCM:MeOH = 15:1)73 3] H br7740(10 mg, Y& 40.5%, A
[&14). LC-MS (ESI) m/z: 4122, 'H NMR (400 MHz, CDCl3) § 8.02 (s, 1H), 7.61 (d, J= 1.5 Hz,
1H), 6.80 (s, 1H), 5.69 (s, 1H), 4.57 — 4.47 (m, 2H), 4.21 (d, J=11.7 Hz, 1H), 4.17 — 4.09 (m, 1H),
4.10 - 3.98 (m, 2H), 3.91 — 3.79 (m, 4H), 3.80 — 3.69 (m, 1H), 3.53 (d, /= 5.8 Hz, 2H), 3.28 —3.18
(m, 2H), 2.06 — 1.91 (m, 3H), 1.91 — 1.79 (m, 2H).
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SEHEAR 36: 3-(7-(3,.3-— FF LI IBKAR)-3-(LA-NEE P -5 -5 Y [ 1.5 -0 | g -5 - 26 )-8 - AR -3- L 2 WA
[3.2.11%¢ %t

O

N
fN HN-N
oé” gt

BB A-(S-SMLMEIF[1,5-a] W 0E-7-55)-3,3- - FI TR 5

Cl
fN
%N N/§
o J =
K 5,7- S 1,5-a] BEWE (540 mg, 2.9 mmol). 3,3- - I ER S £:(1.0 g, 8.6 mmol).
DIEA(1.1 g, 8.6 mmol)JII A NMP(15 mL)H. FifHESWESRT R % 100°C K8 0.5 /)
I} SO R, [ SRS YN K (15 mL), ] EA20 mLx3)AH . & 34 HLAH K30 mLx5)
A AT Eh/K (B0 mLx2)Welk, Jo/KBRERAN T, k8. JRVRIRHIRAAAF RIRL™ W, HH 4
TR 7 B AL (PE:EA=T3), 13EIHIRLEP(09g, WH 116.3%, HE[EAK). LC-MS (ESI)
m/z: 267.0 [M+H]".

B2 3-(7-(3,3- - H IR IRAR) I 1, 5-ar |5 W - 5525 )-8 - AR A% -3- L A UIA[3 2. 1] HE B ik

O

x

B A-(S-FME I [ 1,5-a] W5 ng-7-3%)-3,3- - FFE K200 mg, 0.8 mmol). (1R, 55)-8-5 44-3-
B IR 2. 1] Bt £h 2 £5(225 mg, 1.5 mmol). DIEA (290 mg, 2.3 mmol )& XA F] NMP (10
mL)H o SR A PITERIE AN 140°C B L 2 /NI o SO BE (8] S 2T A0 I N K (15 mL),
F EAQOmL>3)XHL, &AM, /KPEG0mLxS)FHLAIE 7K (30 mLx2)#eik, TL/KEER
BT, LUE, JEVMOREIR 1S BN . AR RE S B 4L (PE:EA=57%:43%)13 2| B #7774
(202 mg, YH 78.6%, M),

B 3: 3-(7-(3,3- H LM IRAR)-3-MAE I [ 1, 5 - ]85 i - 5- 3L )-8- S 24 -3 - A AR [3. 2. 11 S i &
%
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I
Sh*a
O N=

W 3-(7-(3,3- . FH LM IRAR PHL IR [ 1, 5-ar] W i -5 -3 )-8- A8 A4 -3- B 2L WA [3.2. 1] % ¢ (202 mg,
0.6 mmol). N-fA T i f%(135 mg, 0.6 mmol)IAF| ZJEGS mL), =HEBEHE 0.5 /M.
MEEE A, PR R AA1S 2R 5, A SRR B AEAL(PE:EA=1: DR B AL &4 (224
mg, P 79.7%, HEHE ).
BB 4 3-(7-(3,3- - F I IHRAR)-3-(1-( VY -2 H - g -2- FE )- 1 H-PEE I -5 YL TR [ 1, 5 -] B W -5
FE)-8- 5k -3- B AR AR [3.2. 112 BE 6 i

O

N
\NTHP\
s
N™ NN
o_J) N=

¥4 3-(7-(3,3- F D IR AR) -3 - TN [ 1,5-] M3 2 -5- 2 )-8 - AR -3 - L 4 WUFR [3.2. 1132 (172
mg, 0.4 mmol). 1-(PU5{-2H-MLIR-2-5£)-5-(4,4,5,5- V4 HI 5E-1,3,2- — 480 K JE R -2- 3L )- 1 -t
(153 mg, 0.6 mmol). BEFRH (233 mg, 1.1 mmol)FI[1,1- (I B3t ) — %8k — &AL (24 mg,
0.04 mmol)/ R INN B 4 /NFA/ZK(10 mL/2 mL)F . SRS WIFE 80 CIHMIE BN 1 /N o
SN EERE ] SR AP I K (15 mL), F EA(20 mLx3)A5HL, & JFA AL 7K (30 mLx5)
AR Eh7K (30 mLx2)BEk, To/KBRBRAAT1, 8. IR IR AT 2™, H™ &
TR B 4L (PE:EA=1:4)/3 3| H bpfb & ¥0(68 mg, W 37.2%, AFE{A).LC-MS (ESI)m/z:
494.0 [M+H]".

BB, 5. 3-(7-(3,3- LI IRAR)-3-(1LH-PE - 5-J ) RHE IR [ 1, 5-r] W85 W - 5- 5 )-8- 48, A4 -3- L 44 WA
[3.2. 11 K& Rk

O

S

¥ 3-(7-(3,3- = H I IR AR)-3-(1-(VU S -2 H - NEE R -2- 56 )- 1 H-IIEE 1 -5 B8 ) L IR [ 1,5 -] W e -5 -
)-8 J4-3- AL AA[3.2. 1174 4E(68 mg, 0.1 mmol)JIAF] 6M 5 FR/K A/ VY E W (2 mL /4
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mL)H, SOCHIFEI N 1 /NN S IS5 5, P AR R U K VA0 pH>8, FH EA(20 mLx3)
ABL IR, AMAE HIKGOmL)BeE, JT/KMBRMN T, o8, IR 3
FH77 5, H P A RS B 4liAk(DCM/MeOH = 30/1) 53] Hirtb 5938 mg, WK 67.9%,
L # 4). LC-MS (EST)m/z: 4102 [M+H] > 'HNMR (400 MHz, DMSO-ds) 6 8.21 (s, 1H), 7.57
(s, 1H), 6.70 (s, 1H), 5.97 (s, 1H), 4.54 - 4.40 (m, 2H), 4.05 (d, /= 11.3 Hz, 2H), 3.88 - 3.75 (m, 2H),
3.59 -3.50 (m, 2H), 3.45 (s, 2H), 3.12 (d, /= 10.4 Hz, 2H), 1.90 - 1.69 (m, 4H), 1.32 (s, 6H).

T P SE A
e u Y, BN i PRSI o BT RSB ARE . BRI BRI RS R A R TE
BRAT BT IUAT BRI S MR 0 s 4%
TEMESERER] 1 W ATR S0 E
ASER R Cisbio 2 7 IS AHIN ) 73 #5936 H R (HTRF®)REAT R 1) o
SEER T AT RO S

FFK KR 2T BEBRIE | #RBL)

HEPES (mM) Gibco, Cat # 15630-080 25 1000 75
Brij35 Sigma, Cat # 9002-92-0 0.01% 1% 30
BSA (mg/mL) Sigma, Cat # B2064-50G 1 100 30
DTT (mM) Sigma, Cat # D0632-10G 5 1000 15
H i Sigma, Cat # G5516-500ML 1% 50% 60
MnCl, (mM) Sigma, Cat # 7773-01-5 10 1000 30

H,0 2760

L1t (ul) 3000

B AR S o 1 N R FITR St AL A5-40 H DMSO 1B N I BC il v, BRI
9 10mM. A S2i i KGRI N 3uM, DMSO 3 15 2 5FFE, $L 10 MK, I ZEA RN
1) 384 fL i (geriner bio-one, Cat # 784075)HJfLH, ZIKSE 53724 3000, 1000, 333, 111, 37,
12.3. 4.12, 137, 0457, 0.1520M, 7ERFFRIFLHESIIAH S E ) DMSO, 545 i AR R 1%
HE LB H P HE AL o

K 5 RV Bk e G2 B TR T R T T, R Rk

£y KUK IACFHUE ZRE | BohKE | BRBORE
ATR(A &) | eurofins, Cat #14-953M 30 nM 60 nM 410.26 nM
p53(B %) | eurofins, Cat #14-953M 40 nM 80 nM 9720 nM
ATP(B &) Sigma, Cat # R0441 150 nM 300 nM 10000 nM

i B) 2 E R A DLREFL Sul IARRUE A B ATR W04 IN 22 S50 1 4k S ) FL A X
BA P L, 72 BH P L b s n (R SRR S il 2% B 2o B (A ot AT ). A
LHLEL 1000 SRR B K e g B — 20 B, BE S 1 SR A 8. TR A A BL 25°C IR & 15 7
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e 2 Ja FHRIRER) 77606 B 4 I JEWDIR S RS N Sul 32 SO0 AR BHAPE XS R L B X DL &
tEYfLR, BEaOIELL 25°C JFE 90 41

FOVEREH, 2 ATR YD pS3 BER AL LAS IO R Ak, HoH anti-phospho-p53-Eu 1£
NEEEMEARES psS3 ERBERRALAL SRR RS S, T anti-GST-d2 fENREREZKRRES pS3 L
i I GST #nBfs it 4G o Al — @ WA B0 (AR 5258 BIBUR 3K 340nm)iBlk
Be B IEARBE A HT HH 615nm WA AT, [RIN 4 B2 B ALK 5 B8 8 52 AR 1K) 7 [H] PR 125 2 08 J2 i 1)
(EPPIASFURIFIN EFEAE pS3 &), eEAtik S ReE 2k M ae kA e 18, TSR E A K
S 665nm WA I Ao A8 HSEARMILT P AN A S REAT R il 7 3K 665nm 5 615nm i fif
FT B, A AT SRR AT SR AR S 1 ICs0.

R, B PR UARG B T HTRF #9220 (Cisbio, Cat #62SDBRDF, Lot#17A)H,
ke

el B M B 2 BRI
anti-phospho-p53-Eu Cisbio, Cat # 61POSKAZ 400 400 HLAT
anti-GST-d2 Cisbio, Cat # 61GSTDLB 200 200 EAT

M A 3h 2 IE AL VR A LARESL 10ul AOAARARCRE AN P RS I 22 S 38R RO BE PR IR B o
LARAL GV, BLIFLL 4°C I H R, AR Envision 2104 4

A5 FH A TH AL S o3 Sl T S RE T TECRT BA P IR PR ~T- 22048, A 2 5K

AL R =1 (R ALAE 5 AE- PR JEAF 51 SR (B P A5 51 A - B P A5 5
RRLIEN

BRSSP AL 5 o s DY 280 35 5 e il 264 AL S bl i 28 KA &9
W EREAL IR A 10 NJERIFIXT L, R EEAG] 5 3N XLAit B AF s 2308

A R =RARMARL + (B PR IS il 22 ) * (e et W L 5 IR A L)/ (A 5 IR S~ RS +
PR B ith 235 )

M5 S B Y 3T B PERT 1Cs0 {8
1 ATR BB G

wEDEHS. ATR ICso (nM) WEDRS. ATR ICso (nM)

1 17.4 16 21.9
2 403 17 32.0
3 5.9 18 50.8
4 203 26 577
5 8.2 27 149.0
6 13.2 20 1.4

7 214 23 85.5

102



10

15

2

o

25

WO 2023/005928 PCT/CN2022/107932

18.4 29 4.5
9 79.2 30 52
10 144.7 31 3.9
11 224 32 5.6
12 16.9 34 7.6
13 18.0 35 153
14 8.0 36 6.2
15 220

TEPESZHER 2. 40 sE RS

K H Cell Titer-Glo™f 4 B A I i) &, I T A S B ARG Pon 2t i S B AR A 4 o 1%
AR s OCRBERINY), KGRt RIEFRE ATP (W25, m4ifsssREdimA
CellTiter-Glo™i& 7, WEAGE, JofF FHKR T ATP ERGELL, T ATP OGS4 i £ 1
KIS, EH I 40 B 1 B

AR IR AR . ORI K4 i LOVO(A &5 1 41 i (ATCC CCL-229),
FER A T B R AT 4 v B . & Wy WA HE Ry Rl 40 e 7, B ORAI RS JI7E 90% LA
Fo HIEIN o0uL 4HER(RPMILI640 + 10%5 4 1fL55) 2 96 FLi% BT )i B BEAR (Thermo,
165305) 1, LA oy FE £ 3000/4L/90ul. ¥ 96 FLAH AL E T 37°C. 5% CO2v 95%iE
B4 A T 5571 % (Thermo, Model 3100 Series).

76 H DMSO =¥ AIECH] 10mM BIAFIAL S BRE, 2R J5 H PBS #ikE 100 fif, FECHil ik
10 F AR IR, R 100uM,  FESERIAT 4RI 96 LA RRFLANA 10uL £04L
BN B SCRRE 10 £, WA R A 20K 10uM. KRS P2 N 10uM FT 46,
3G RVIFERE, 2 9 MKREE, B4 3 NMEAL K CINAFRINAL SRR 96 FLARE T 37°C,
5% COa 95%i /5 26 F T 4k B85 55 96 /NF, 2 JG#E4T CellTiter-Glo 434t

flitk, CellTiter-Glo i{7{lJ(Cell Titer-Glo® Luminescent Cell Viability Assay, Promega, G7572)
P am ik 22 500 30 208t BEALIMAGERBR CellTiter-Glo VAWK, L& HUEIK E4RE) 5 43
PR MR . R A OO EL T =R 20 P LURREVR OIS S, SpectraMax 2 FRic il FLAR
R AL MD, M3 )B4 Y AR

f# H GraphPad Prism 7.0 B fF o0 M, R AELEYE S 2R 151U Sk 40L& 50 15 Hh 7 -2k
FIHHES, I BT 5 ICso {8

YU BAEIE (%)= (Lum gpz-Lum sxmae)/ (Lum mpam-Lum sxms)<100%
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*2 ARSI S

WEYHS. | LOVO ICso(*M) | EMGS. | LOVO ICsi(HM)
1 0.304 16 0310
2 0.479 19 0.620
3 0.067 20 0.039
4 0.140 26 1.268
5 0.384 29 0.488
6 0.097 31 0.158
8 0.243 32 0.156
9 0.592 34 0.424
11 2.642 35 0.522
14 0.419 36 0.148
15 0.186

TEMESERER 3. A1/ BURCRLAR A AR 2 PRS0

R 8 A A3 R AR A AU AR e PR FE B bR v 772, 1 Wl (Kerns, Edward H. and Di Li
(2008). Drug-like Properties: Concepts, Structure Design and Methods: from ADME to Toxicity
Optimization. San Diego: Academic Press; Di, Li % A, Optimization of a Higher Throughput
Microsomal Stability Screening Assay for Profiling Drug Discovery Candidates, J. Biomol. Screen.

2003, 8(4), 453 ) TR B 775, UMM BEAT AR B4 S0 ok A A e PR RIS .

GES LD {FINALE mE
Cat No. 452117 .
N Corning HLM

Lot No. 38295

o Cat No. M1000 . )
CD-1 /MR Biopredic MLM
Lot No. 2010017

W T ORAR (R JE 9 0.56mg/mL)INA 1pM A9 TAEW(EH 10mM DMSO fi# 4% 7
100% 2 JEFFER] 100uM, A S E: 99%ACN, 1%DMSO0), 37°CHiiF & 10min J&, A
5 Bh A (NADPH)( FH UL BRI RO 1)) e B SR o 99 B & =4I ] (a0 5+ 104 20+ 30 Fi1 60 73 )
JEHURE, TONIE M2 bR (A 200 ng/mL HERA#E T IRAN 200 ng/mL 47 DL R 99K Z BRI 4°C
(1)), k.

FEMMALEE (n=1): SINEERE, WG ERE O, B EER, RA HPLC-MS/MS XK
YIHEATAS I o 48 0 min I JE] SO T AR 9 100%. At BF 1] o5 U AR S oy 1 R A B, &%
IRF 7] 5 PR 2 6 A B 1) 1 SR B8O 09 & INF TR IS, SRR3R (k) SRS #2181 5 % %2 (Clint)=
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(K B VAR R Y AR 5 &, 50 Clint (BL/min/mg) AL S W0F FE WI(T1, min)e 45 HM
%3,
3. MR/ U RORLARAR i A2 e M sz 30 25 1

NI RRE 4 7N B RIORE AR
WA= Tin Tl 4% CLint(mic) | Tiz 4% CLint(mic)
(min) | (T=60min) | (uL/min/mg) | (min) | (T=60min) | (uL/min/mg)
1 1183 65.0 11.7 583 444 23.8
5 >145 77.1 <9.6 67.5 56.6 20.5
6 >145 74.8 <9.6 33.6 30.7 413
BAY-1895344 | 109.3 71.5 12.7 25.1 17.0 55.1

TEHESERER] 4: AR AL ST/ B R 248 715 (PRI &

FEAMEEDI PR I 75 R 6 X CD-1 /N EIEE RS AVIRMH A BR A7) 70 N 4.,
e 3 R Hh— s i # KAV 2, SN Img/kg, N 5%DMS0/95%(20%Captisol );
—IE D RPo)E B 45 %), FEN Smgke, HHN 1%HPMC. 4L )H 0. 0.083,
025+ 0.5 1. 2. 4, 6. 8. 24h 73l /MRFEFR KR ML #4240 uL M EE S & EDTA-
K2 FIPTEEE o 7EUSCHE 56 B fr O R 8] 8 2320 S IR, U IRIR &3 5), AR TCE 7ETK
Fo SRARBN SN]SR AE 4°C/8000 rpm &0 5 /3B LARIF IR . F A 1.5 mL &0, br
WG BFR, s, W, BIRER RZE . MRIRAETE-80°CH 2511

K H UPLC-MS/MS J5 AN ML A A0 %, ] Phoenix WinNolin 6.4 Zj{5) /1528
HxF BT A B R AT 2980 12 S50 .

ARSI SRR, 2 RBPNA DRI, BA AR 15
% 4. LRI AEYIEN PK 45

&) IV 7l & 1mg/kg Po & Smg/kg

%5 | AUCo.2an Co t12 Vss CL obs AUCo24n | Cmax | tiz | F%
(ng/mL*hr)|(ng/mL)| (hr) (L/kg) |(mL/min/kg) (ng/mL*hr)|(ng/mL)| (hr)
1 925 823 1.51 1.68 18.3 3443 1082 | 2.57 |75.6
3 1652 2865 | 7.56 1.03 10.0 6455 3153 | 399 (775
5 2705 2179 | 3.45 0.75 6.15 9327 3020 | 2.58 [69.0
BAY- 445 764 2.79 3.02 363 704 526 221 (321
1895344
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TEMESERERS: A K WAL S YIAEFaSSIF b4 i 2 I 2

AR A S e AR N B AR« A 0 B v e P2 M 8 bt 7775, 491 4N (Keerns, Edward H.
and Di Li (2008). Drug-like Properties: Concepts, Structure Design and Methods: from ADME to
Toxicity Optimization. San Diego: Academic Press)* FTid i) /774, UL FaSSIF(pH6.5)(FE U N & T
PUVHCRZS T B Nl B) S R G, W B B AR WAL S VIRV I ot

W REFPAL S YD BORE oK AR 2 ITEZS SR FRE, I 450uL pH {A 6.5 FaSSIF #5351
RLVEAR &I, AR S EAT 20 2 73BT, FEIRBNIT LA 800 H/ 73 i1 24 25 Bl 24
/NI o SRJG 4000 rpm B0 20 73Rl K4 ITEBOIN e OB (3 R Gi b, A b i 2k
AP IREE, GRS,

P A FaSSTF 4L A : 0.056%(w/v) BRI, 0.161%(w/v) A HHER H 0.39%(W/v)
BERRE, 0.77%(w/v)F A, EE ¥ H0, pH6.5,

2 5. RKHALAYITE FaSSIF (1R iR 1%

LS FaSSIF pH=6.5 (ng/mL)
1 1140.8
3 1144.7
BAY-1895344 33.4

ARSI EE KRN, HXMEAHEL, A BT SR A S T ok B A R
fir s AT BT B e
(0]
(o
N N-NH

,}\1 | I/
N T

ks Fd 12 AL S YIBAY-1895344 1 45 44 7 & UG ERS R
EVIRHEA R AR, CASNO. 1876467-74-1), B 1] #ZHEW02016020320 52 5 111 K] J7 121 4% Al
FAE

AGIEEARN G 1, ESCHERA 5T E o= BV B i WIE R, LR A A B R AR
WESITT 5o JHILHOSES, BORN SORE 1 i n] A1 B S 1 S A i AN B A A B (KRS i
£ BE B A L M Y R B A SR IR AR R T b IR, AR B S AIOF F ok Hi A
7k FH EAR UM ZERVE [ B LA 2 e S

AL T S| R PTAT 200 A L 51T O A S
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| - S 4

1. R AAYE I 255 | a5z 1 Ehal 44,
)
N
lé

(R1)n | N~NH

AR TR
X N AR,
(R2)m

()
i
Arv A Al As B B ARSI C BRN;
A3 Ag #5 E T LR CR4s N B NRs;

\}
/|

X /& Ov C(Re)2 B NR7;

Y #& N 8l CRg;

Riv Ro Fl Rs % A MO ML Hy -OHL AR, %2\ CN. -Crg HEFEE-O-Cre i dE, HH
Cis HEIAR LA — AN BUE AN pa REURFERUR; B Ry A Ry BEHRAE — BT Crs T AEHENT

Ry Hy AR MEB-Cre kidt, A Cre b ML — D EE A 1 R BRI

Rs & H 8-Cr 5i e, H AP Cre b FTIE — A 82 I AU,

Re &AM HLZE Hy XZE . CN. -OH. -NHzy -NH-Cr.6 5T -N(Ci6 HTE)2 -Crog HT S
-0-Cig ftdk -C(O)-Crs Jidts -C(0)-Cas hkidty -SO2-Crg Hedk - SO2-Cas Mbit k. -SO-Ci.
6 Witk -SO-Cas bty Ceao J7IEEL Cao kT, HAH)-Cre btk Coi0 /7R Cae M T L
RIEH — A MR BRI, -O-Cre bt -Cre itk Bl R BURILHUR-Cre b SEHL
s

R7 & H. -Ci %t3E -C(0)-Crs Btk -C(0)-Cae HhiIh. -SO2-Cro6 Ktk - SO2-C6 4T
5.-SO-C 16 HE I B -SO-Ca.6 LTI, HA1)-C g FE LB Ca.o BT IR — P ELZ A T2
I -O-Cre itk -Crebidh. B ZRBUR IR -C e e FE B

Rg & H. -OH B{ 2,
n Ml m & QST S 0 & 4 R,

2. MREBCRIESR 1 ROk A ek 227 Bl a2 (K sh el A, ik Ary Aoy Asy Ay
1 As FTEDFHAZE N BE NRs, HARE C 8 CRy; AR AP E N B NRs, HAR C 5
CRs4.
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3. ﬁ%ﬂﬂ%ﬁliz%ﬁ@%A%iﬁﬁﬁiﬂﬁﬁmﬁﬁﬁm%,ﬁ*@ﬁArm
RINTEIF FLoea 07 Bl oy HAT e B UL T 145

n, % G

R4
%, i,
? o
N-N
itk Re | R . R

4. RPEBRNER 13 AE—IXOEY eI 20 % E a2 i s m ik, Hd Ry 2
H, Rs& H 8% Cr6 fidEs

5ﬁ%ﬂﬂ%ﬁL4E*ﬁ%ﬁ@%%%ﬁﬁ%%iﬂ%%%“ﬁﬁ@% Hep s X

X \/\J o\/\J N V}i" Rs k}i Rs
oY moae® o omp oo R R i
O
NN
[
R/, T

6. MABBCHEK 1-4 £ — TR E Y 2575 Eal4s2 i ekl ik, K X izH
-O-v -NH-. -N(Ci i)~ -CHa-v -C(1X % )20

7. WRAEBCHEK 1-6 £ — WO 2075 Eal42 i Ehall e ifk, Hdh Yy £ N
8¢ CRg, H:H' Rss& OH.

8. MHEAFEK 1-7 T 207 E 42 i el ik, Hdm Mln
Z—HN0, =M1, RiE R & HMVHE Crebidk, T — NN R, &
T Y BIARAL R X B4R B

mMn2Z—HR0, 55— N2, RiElR &EHMITHAE Crebidk, Tl —PEEZEER
WA, BT Y ABAL. X ABALE /3 T XY IARA7; BR

m A n B9 1, Ri M Ro & FHASZHE Coog fedk, (ELEH oA R BUG, B8R T
HEY RBAL BERT X BIBAL, B iE T Y MIBALAT X R4

M m AN nZz2—H0, 531N 1, RiELRE Crehidh, HIEZT Y KIWAIE X HILE

A

7o
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9. MRIFBANER 1-7 M AOM S WL 2557 a2 (s sz ik, Hrbm=1 H
n=1, Ri MRy 73 HERET Y SPALH &I Cos WHLIEMF, ik Co WAEHEAMT; 8L Ri AT R, 75
ERET X AR H— &I, Crs WhEIEMF, Uik Co WAL

10. HUEAUCRZER 1-9 £ WM DAL G s 255 Enl 32 i Eh sl Ak, Horh Ry 2

11 HRAERCRZER 1 MM SV s 25 B3z i Eh el i, Horp
B A~As N TCIF TLTeak 05 2 0 iE A -

\ff \ﬁ” | SN
Y Ve NN $
N~N N~N
/ N
N R5 ‘*n Rg
O\/\J Re }id NX Re
o X R Y Ak o Re = RM 7 g
\
! Rs
10 JJJJ :

Ry A1 Ry & B M7 R H B-Cre Bidk, HAN) Crg BEIATEM — N Z AN R HIUL; 5L
Ry Fll Ry ERLAE —HE I Crs T AEFEMT

Rs & H B¢ &
R4 /& H;
15 Rs /& H 85-C 1.6 St di;

Re & H AR H B R -Croe KedEB-0-Cre i 5k, HHH-Cors SEA TR — Dol
A~ R B

Ry & H 8-Cre idk, HA-Cre SE AT HPE — DA pi 2 U
Rs /& H. -OH Bk X %
20 n Al m %% E L7 0 & 2 KRR
12, FREEBCFIER 11 A AEDEOLZ Y El 2 el i, b s AAs 1)
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?5' SN
b NN
N=
NI L ICA T H 4y ik E Re |
13, MRHEACRIE SR 11 8% 12 RO EYE L2 iz i s ik, Hbh s X
Fi/\Y?‘L SN ‘r&f“N'm‘L SO

[ R J
J N\/\J 6 \
~\ / :
Ym0 wp et LR T R
14, MRPEBORESR 11-13 AF— IO S 2522 F Tz ) sh s ik, Hd R,
FT Ry 2% H AT Hb 2 H 85-C e fidE

15, MRIEBREK 11-14 15— B RO S WL Z) 5 B2 1 #h sl A4, b n A
mZ—HN0, H—MH1, RiBREET Y KAEL X 436 Bin flm 2—H0, 55—
N2, RiB R, FINEZ T LY WAL, X B4R B iR T Y RISRALAT X 44T,
WL BERT Y B4BAL: Bin Al m %I04 1, Ro Al Ry & FHMOSZHGERTH £ Y 467, B X
HIARAL, PRI T X HISBAL; BRI &R T Y ABAiek X AL Ry A Ry IEHAE— IRk
Cr3 WEEEA, I Co WLE AT .

16. MBI ZR11-154F B O GV 255 Bl 2 1 Eh sl ik, HhRak

17. WRAEACR R 11-164F— T A A B L 2522 E a2 1 shal e ik, HRs/&
-Crelitdk, Li%-CHs.

18. MREEBCFER 11-16 AF—TiM MG 2522 a2 1 Eh s Ak, Hd Re
BEMALH R He &, ik H 8L F.
19. MRIEBCRER 11-164F— T RO S ek H 2527 bl sz () shsl Rk, R 2
HEk-Crebitdd, Li%k-CHso
20. WA e L2y e Eal 2 i Eh el AR, Brid b ik H
(o] (@] (@] O

S S S S
!

N

N
N N SN CIy
KL WH KL R N-NH KL R N-NH (L |y N-NH
N N N N N
SR SRS YA NS AT e
1 3

~N
\

o) N N
2
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