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fE8 EGFR SBEMBIF 5 EEMH Y
ENEN RN UM e
CN201710592778.X, HiiEH 2017,07.19;
CN201711277584.7, Hii H 2017,12.06;
CN201810130633.2, H1iE [ 2018,02.08;
CN201810355614.X, H1iEH 2018,04.19,
BRI

AR BRI K AEFy EGFR SEEHNHIFI0 5 &4, BAEAFF T (D Fini &Y R -
2K R
EREAR

it et LB IR 2 —, A EREAEET R IR A4 160 73, Bl S B0 T B A
140 73, Jerb, B/ s (NSCLC) 2T o il i S H ) 80%-85% e A5 (31 Jea fil s i U 18 120) o

EGFR (FRAKINT 221K, epidermal growth factor receptor) -TKI (FSXZBRELEEINHIF, tyrosine
kinase inhibitor) {EJy—F/NrFH0HI], @i NIRRT 9 454 BEGFR, B 2 B BEG 107510, M
TP EGFR {5 S 0@ 2%, 287 A 400 g 20 MR PO 384 0 6 8% DR B A Bl R AR IR 255 — R A B
RN, Nl VR T I A —

Osimertinib (EF & JE, AZD9291) &% —fC EGFR-TKI ¥E[n)%5, HAAFAEST T790M A
fif 245 BL A %5 s B 26, L Rt 4 HU IR 245 7 ( Clin Cancer Res; 21(17), 2015).2015 4E{Nature Medicine,
21, 560-562,2015) & XRIE 7 15 BIEH AZD9I291 [ 254307, HAp3Rf8 5 = Fioe4s, B EGFR C797S
RAL GG Osimertinib iy 251 FENHIZ—, 217 40%. R &2 HIRGE 7 AZD9291 (1 2
&L, Hr 2015 WCLC, Oxnard GR RIE [ 67 I H W 255047, H C797S 5~22%: 2017 ASCO,
Piotrowska tHiRiE 1 23 1, C797S FFEZ) 5 22%; 2017 ASCO, FEAZEIRIE 7 99 6 B H i 2511
W, Fod C797S H~22%. AL, #XF CT797S RAZ R AZD9291 i 245, B PR AT e A RN
HEPU4E EGFR C797S/T790M il A BEE B Lo

fE 2016  (Nature, 534, 129-132, 2016) HJSCEH, RIE 7 —MEES 50 k154 Osimertinib %1%
C797S T 2550 EAL045. EAL045 J& T —FARKg 7, fEBEG EGFR B2 v % & 45,
FEEEXF L8S8R/TT9OM/CTITS FRAZ H /N B A N 24 A B v (2o 7 AL Mg Mk R Bz &R R
HENIR PRI . 2017 4 (Nature Communications, 8:14768, 2017) X &{jH, Brigatinib (AP26113) Al
EGFR H.3( (4076 28 550 B, TR C797S 3X N4 3 i 55 — Q8L 1) 254 Osimertinib [¥7i 24,
£ PC9 (EGFR-C797S/T790M/del19) /NRZARARILLE R IEIR, Brigatinib FHJE FGTEL P 25 BpTHC S
AR T BT RE 2550
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6 ABEEE . Coo MZERELMN Coo TR A AT 1. 2 803 4 R X

R#EH H. K%, CN. OH. NOs>. NHp. Ciehidh. Coslfidh, Cogbidl, Cora APl CaoIPMisk,
CaoFBRLEE, FKFLR 3~14 JUAIFIE, HA, B NHo. Crehidh. CooMidh. Coobidh, Caia IRk,
Cas IMEE. CaoIhbREE, ZEEEM 3~14 JUHIF ALY 1. 2 803 A R BUL;

Ry H H. 165 Cre FEAIE  Coo M S 5 . Ca.6 A BT L L -OC(=0)NH, -OC(=0)NHR . -OC(=O)NRR ,
NRC(=0)OR. -NHC(=0)OR. -NHC(=0)OH. -O(CH2):NR:Ry CyoshiHE. Cae PR 1. 283 4
N 2% O R T I 5~6 Juad 3k, H, AR Cre ks, CaeHEiEME 1L 2303 A N 3 O JEF 1 5~6 It
PR FAT RN 1. 2 3K 3 4> R B

nikH 0. 1. 2. 3 fil4;
Ra Fl Ry 73 A SZHINE [ Hy Cos Be M Cos Zobid, TR Cos BedEM Cos Rl R 1. 2803 MR
HUAR

B# Ra Ml Ry EEFEAE—HRIE N 5~6 TLAH
Ry F Rs 73 AT F Hy 23R CNy NHoy CrabidE, CraZofnsh, CooFibidt, REEM 5~6 Ju4IF
B, H, BTIR NHo Crafihh, Craditbilh, CaePibidk, KA 5~6 A BATER 1. 2803 MR
HUAR

B, Ra M RsIEEAE—#E, JERLE 1. 2 803 Motk 3 Ny S MO E7 1 5~6 o, Hr, Frik
5~6 JUIMMTHERE 1. 2 303 > R B

¢ ARSI Hy X Z& . CN. OH. NHa. Crefidk. CreZihisk. =0 f1=S;
Ry Al Re 73 A4 3% B H AT Coe St s

B, Ry MR AL B> 5~6 U, FTIR 5~6 JoAIMELERE 1. 2 503 4> R B
RIEAKZE. CN. OH. NHa. Cre st Cos st Coo M, Cao MPEHE. Cao MIAEE, Cao FABLEE,
Cro ibikE. 3~6 TUARINbEEE, REEM 5~6 o058, Hi, AR Ciebidl. Coelfift. Coe B, Cas
MPEsE, Cao Mt CacPhBIE, CreZubish, 3~6 JUAIFfSE. I 5~6 Jue 5 HATIER 1. 2 8¢
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R’#H H. F. Cl. Br. I. CN. OH. NH>. CHs. CH;CH>. CH;CH>CH:. (CH3):CH. CH;O. CF;. CHF;
1 CH,F;
CHORORNIRIE T ISR T H, TR 5~6 JUARIREE, 5~6 TUAIF. 5~T JuAIA B, 3~14 LA, Cra
Fele e Cos Fbidt Cro AubidE 3~6 TUIRIFFEE, 5~6 TLIR 5 £ “I%7, 43T ik F -C(=0)N(R)-+
N(R)-» -C(=NR)-» -(R)C=N-, -S(=0%:N(R)-. -S(=zO)N(R)-» N. -NH-. -O-. -S-. -C(=0)0-, -C(=0)-.
-C(=S)-+ -S(=0)-. -S(=0)-FI-NR)C(=O)N(R)-;

PAEARAT—FpiE R, A e R B S H o sk 5 1. 2 803,

AR — %d, FARR%EA F. Cl. Br. I. CN. OH. NH». CHs;. CH;CH..

N [ j N
N Scr \ @ G
CH;CH>CH:. (CH3):CH. CH30. (CH3):N. -~ ™, 3, A
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IRIFEE IR TR AR, ERMEEE, WRMRAL, WREEHES. DRPERNAL. 4-WRNEMAES. SARRCE. uRnE R, s
B SN 413E SN 5 R T 7 RN U 7 6 S S S SN g7 B N 417 B UL P R TN
MEmE k. WEmebTE ., MLmEIbRL . 2Eubn BE, Wb L, wERRIOE . v, 4RIk, nEIENREL, g
IAEL, PUSRM AL, DU FemEmhdt, DUSEmREL, DUMEE, 6H-1,2,5-ME “MEHE, 123-BE WAL, 124-
Mg T MREL, 12,5-ME MESE, 1,3.4-ME R BL . MERL, MEMRIL. S BLmEny L IEDy JROGMRIE . e}
FRMEmR L | Ly BRI BEM L TBREL [H-1,2,3-= Mk 2H-1,2,3- =M 1H-1,2,4- =M 4H-
1,2,4- =M EEFNREWEL . BRI RIS

BRE RS ARE, RIBREEEEH TS (Hhnbedk, JmEs, s, FFESS) AGa#H N
—HURE —EB 4y TR BRI SCEERBIRR R JE B A S, T DU A A Gk,
TOEE U (A BE . Boke, 550, W LUR EURERZ BUR, ATRL —H Cni ). — 4 (i
W) BF 2 R, WTRERFE M N E 73, RAHREHENmRE T (0 C-C ®ox
1 ZE 12 M, CrnikH Civ Cov Ciy Cav Csy Cov Crn Csv Cov Cron Cit Ml Cros Cann#EH Cav Can
Csv Csv C7v Csn Cov Cion Cu M Craodo BRI QIRMEAIR T MG TR ENTT TR, FridiliciEa
FEFRRAPRR, BAREIREARR T, mEL, Mk, TR SRR AANIRT 6-12 THJ5 &R A,
Pz, %, E—-agth, RE9RE RN BN EECRNE T RISelIma s, T2 xal
R, BTTELZ ST AMB IR, WTRVEHEE MR AN 5 7 . AR B s AR EA R T, 2
BLOIEREE, FAE. ETE. BTE FUE MTE R A OB PR B
HAE, DARIESRGEE., ECEE., IERE. ErEEEFRHNRRYEEaE. MefmeERq -4z
W =5, HAB I HART IR, 2-AAEE. TIREE. ERE, 22 F ek, 2- CT A,
2, 4R TR, 3- (1, 4R TIBED. ZHEL LRI, 3T R, DURE SR RYR R
o

BrAE A A MRS, ARG AR o L FS (Rhindebidt, Juiimdt, Jubdt, 5855 A g
B 5 51— ARIEBE N E I E R SRR BRI R 5 7 s A &, A — e H s s
o N

BrAE A A, RERbdE A E8H 5 5 —RERE R RE N BN N RETFRIBHA

bt
F
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EW, A H BRE TR D — AR R 7E— NS, AR T iEE By O N RIS,

Hrh EABRE A L, BT M TR A o 2% R T B S5 1 0T DAL T A R B AR AT Y
HALE, AFIRRENE T THRMSWAE, HARE AR, “aEMmmas” (A
) JBTHRARIL, sl — AT R TR R I TR A B A
“Ie i R EAN IR T-OCH; -OCH2CHs -OCH>CH>CH3. -OCH(CH3)>+ -N(CH3)a -CH,-CH»-O-
CHs. -CH»-CH>-NH-CH3., -CH»-CH»>-N(CH3)-CH3. -CH>-S-CH»>-CHs . -CH»-CHz. -S(O)-CH3. -S(0)>-CHs.

-CH»-CH>-S(0)>-CH3+ -CH=CH-O-CH3. -CH,-CH=N-OCH; fI-CH=CH-N(CH3)-CH3. %% FFJ7 1 1]
DU ISR, 8 41-CH2-NH-OCH3.

BrAE A A, RIGHRE" MG E B TS (L5, Jeo5, Mpek, R
ShL RIS, ZRIRIMAE . IRBIE . RIS AR G S AR B G AFR R R, g kg
B, Ak, AR RN R (thndebidE . M RED S, ETF DL R IR T T
CREAIINE . HREEN SO R AR TR, RO, 1 OREE., 3- IR, FRBEAS,
Fe IR B ARBR R SEAFE 1- (1,2,5,6-D0AMERESE ), L RMESE, 2-DRAEHE, 3-URAESEE, 4-TOmftL, 314
WREE, DUSURIE-2-FE ., DUSRmaN -3, PUSMENy-2-5E, DS MEM)-3 B, 1-WRMEFEA 2-IR R

BRAE A e, R 3R BRSO AR AL 1T DUR BRAY (An-CHOF) sk AU
(In-CF5), AT LR —Hr CHn ) 4 (o HF ) 80 2 CAmR AP 58D o e SE 11 1A 15 F E (Me),
ZHEEY, WA, n-FEMFHE L), TG, nTH, FTH, o T, T, REdn, o &,
SEIRER, R,

BRAERSARE, I E PR R IUT TR B —ANBE At DU 1 ot 22, vl DL SR AR B 22 Y
R, ATEGR . SEE M. IR EIE 2R, AR, TR, UG, Sk, TR
TRER, IR EEE, CUR R ERSE ORISR AR IR A A — AN EUR TR 4 T R
IR IR AR L ], S B EA R T CH=CH»-O-. CH3CH=CH,-O-,

BrAE S A, P TR EREAE AL ERA — DB AR =5 b, TRl REUREIZ B
R, WTELR—M ZHEE S0 BENETFaIEOHEE, T, THE, bR,

WA SRS, Ml aFEAE MR E PORELE TR AL, AR TR R TR A, FTDLE FEUR
BERAN, WRUR—M. ZMEE 2. X B RS, EORR T, PR, B bR
2221 3R ¥4E. [4.4.0| ZH 58555 (HARIE ML A AR 0 Al — MR &5 T EA

, O-. ) O/o\
4 O
SRR, Sl m Ry DO nf \ E} \ o

BRAR DA ANE, MG EIEMEUE FIPREZ IR, RN g
ANV BB OUBEE , T DA B ERAGER 2 BUACRY, ATELR —Hy OBl 24 . XS Ia 2L 1 SE a4,
EARRT, MmO EESE,

BRAR DA ANE, MBI OIEMEUE FIPREZ IR, IR R i a
- =5, FLLRREUEZ B, ATEGE—fr, e 24,

BRAE S A RUE, REpUER B R A S B 7 — BRI — B Rom i & IREE T

\
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SEAN, ARTEpIAOREAE B AR R s U AN 2 i et Bl RIE“pIAN (Ci-Co) Fedk BAE R iEE

AR T =52 2, 2, 22243, 450 T HA 3RS, BRAER A S, mUkER S a
FEEAMURT: =, =5&PE, AR, NRssE.

P AR R B R i H R T BB, BRAE S AU, Cre St A Cos
Cav Cav Can Cs 1 Co MBI . BeA BRI TR EAR T AR, CFE. IERNAE. RHEE,
IETHREE MPTREE BTSSR S AL,

BRAE A R, AT B3R R 2 AN AR 55 R AR , T DU B AR B BRI, ol DUE—rs
T EEE AT, BT LURBIREE I (Hln 1 &3 AR KA RS- AMEITIEND, EfIEEE
IR,

BrAE S ARE, RBERFSERESA—ENUNRETIHE (B0, FE—ARfarksesih, 2
JFEFi%H B. N. O F1S, HEMGR AR AL, FETFER . J05 B 28

TIERLRN T B HARAR Y o 57 B 57 B A AR IRV S €47 A B | 20k L IR | LI | TR
WKMSEE , MpEdE, MR SRR | RO MEMRSL | TREAE . MRy EE, WERERE, MERERE. AOF

MEME L, MENAKE, JORmkmedt, PIMRSL, SEemROk, eEUEROE. mENMOE. 1283, 2 2RI, 4R,
L-MEme R, 2-MEm BR . 3-MERg AL, 3-MEMI . 2-BRMEEL. A-MRMEEL. MEEEE, 2 WML, 4SmMeEL, 20K
4o WOREL, SOBML 3 SR A RUEMEEL SO RORMPREL . 2 MEMRRE . 4 MEPREL S EMERE. 2
MR, 3-WRmgE, 2-MEMyEE, 3-MEMEE, 2-MbmESE. 3-MCRESE. 4-MbmEsE, 2-mEmESE, 4mEmEsE, SR
JRBEMEEL, BEISEL. 2 IKJFUKMREL, SMGIREE, 1-RREREE. S-SREEMREE, 2-MEURRAE, S-EIRMREE, 3-
WERBR L 6-MEMHRIS . F IR RS — AN D BRI A 05 R ER R I B BRE B R SR 1 T 42652 O AR

BrAE R AT, IS HARIERC G A (s 2R, JFmE. 5k afin bg L
BRI 05 F . DR, ARIEH e A BAE A 5 B T e AR RS 1 [ (i ans B, K2R, kg
SRS, WREHARE Y (TP ED O in s 7O iRt ek, ) in A8 B Fp AL, 24t
AR 3- (1285 A,

ARAEES E BB R AR A 53— Fh e B B R i i B S, (B s R e v BTG B g
AR T flan, RIS EEAAFE =R PR & 8. WL BB, PR, TR
FalG . WHERTERREE . X ORRRRIN S MR, WM. =S OBmA RS,

AATLRAPE RN IR g R 5, <R B R E B R A B E AR A 4
A TR E AL ERE S R R R A RV AR AR T B, A, G
LTI (W1 2T, =R OB M OIS el RS, WU T AU (Boc): 05 2 AU A,
IR IREE(Chz) M 9-% A kAL (Fmoc); J5 2R EE, f1°R2E (Bn). =FHE(Tr). 1,1-—=- (4-HHEE
FHE) PR WREGE, WS PEPREE (TMS) FRUT 2 R PR (TBS) &5, Rt
TRy E ARG & M T LR R A R B R . R R B ERR T ks, WHE, 2
EERURUT AR WEEE, GIAnEEREREEE (WWEE); FEFE, Rk (Bn), *HAESE (PMB). 9-
iR EEmN R R (ZKHE, DPM); WhEbes:, =W EPREFRE (TMS) MUTEZF
SRR (TBS) 4%,
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AR B A A RT U A TR T RN 22 R BT iR i 4, BLEE T T 825 1 B A 52

M7 5 HARA G BOT R A & R B St 7 2 DL A SUEER BN 5% BT 8N 14 4 [R) 5 4y
2, ARk it 77 SO FE E AN PR T 47 B I SE A5 o

KRR AT 2R . ARKIERH NIRRT aq AARK: eq RFLE, %8, CDI
fRERFREEZkmk; DCM AFR & Fht: PE AT AMEE; DMF AR NN-ZHEFEL: DMSO %
THE#R; EtOAc AR LR 4 TE; BtOH AR 4 MeOH AR FEE; BOC RFRAUT EPAE —Fik
fRIFE:A]; HOAc AR ZME:  Na(OAc):BH fUREGRMMEALM: THF AARIUEIKE: BocO A3 — -5
TEZRIRER; TFA fUR=8MK: Cu(acac), KX LMENEIH; DIEA XX 7N LHM; Xantphos
3 9,9- T R4 50 — R PEER K PA(OAc), AR LM Pd(dppHCl ARFE[1, 1B~ A H Pidk) —
TR A KaPOL AUSEEMR A : KoCOs AGRRRIRHH: NaHCOs fURBRIREMN: NaxCOs FAFRBRIR N
HCl AAERFME: Pd/C AR m: 1C1 AERFML NaH AAREMH, DMAP AR 4- g ALitng,
DIPEA/DIEA 103 NN-"5F:A 2 4, DPPF UK 11X AR ERH) %%k, DCE /U 1,2- 5Lk,
DME f03& 2 B — H i

WEMETF LE# ChemDraw® ¥ fdr s, HEMLEYR AL HR AR,
RAESEHET A

R S AR R A R B REAT VE LRI RIS BORAE X AR AR A AR PR ] o AR SC LR TEAH LR
BT AR, A AT 7 EARSA , ARSI AR N RS, EAN B A B RS ORT 3
PR 0L X AR i B B S 7 TOEAT 5% T AR A R XCdhe 2 2111 2 LI

SR 1

L5
H,N

HERSGTT, BS-IEIFBEN (10 g, 46.93 mmol), KiP04(9.96 g, 46.93 mmol)HCu(acac)»(644% 5.,
L16Z2 57K, 0.05 8 TR A KDMEE R H(2M, 50 mL). BVRAE B R M 3 H T 100°CF B2/
o SRR BE, HEVIREAAS B 5, M A BT Ak S 21 AP 1A. TH NMR (400MHz, CDCls)
§=7.65(d, J=8.5 Hz, 1H), 7.39 (d, J=5.3 Hz, 1H), 7.16 (d, J=5.3 Hz, 1H), 7.11 (s, 1H), 6.79 (dd, J=1.8, 8.5 Hz,

1H), 3.67 (br's, 2H).
@
HoN

&Y 1B:
|

BALEY 1A3.8 g, 25.47 mmol)Fl NaHCO5(4.28 g, 50.93 mmol)# A\ 50mL ] DCM ', [ H A
INEAGHL (4.96 g, 30.56 mmol, 1.56 mL), KSEAE 20°C TR 1 /Mo [RRBSERE, I 100 mL i)
DCM, AR skt GIFENME, TRERFEFMED 1B,

&Y 1C:

WED 1A:
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H,N
_E_
BHEY 1B0.6 g, 2.18 mmol), —HFEBE(364.76 mg, 3.27 mmol), Xantphos(126.19 mg, 218.10
umol), Pd(OAc), (48.96 mg, 218.10 umol)F1 K5PO4 (694.41 mg, 3.27 mmol)¥F A\ 10mL [} DMF F1 2mL [¥]
HO H, BADRS N AE 120°C R L 24 /N SeS58HE e, OB EE, R4 569 1C,
5 &Y 1D:

_ﬁ_
o)
KA 1C(0.3 g, 1.33 mmol)iF A 5 mL [ EtOH 1, I 2,4,5-— 5 W% 0E(488.59 mg, 2.66 mmol,
303.47 uL)M1 DIEA (688.54 mg, 5.33 mmol, 927.95 uL), RAMAEY FEIG 24 /M. RBSERS, KNR

e, MRS LI L A Y 1D.
NO,
/\@G
%
N
|

10 &Y 1E:
BB -5 250 -4- AR -5 - B ARG &4 3-H 26-3,9- 5 2B [5.5]F— e #5 \ 30 mL ) DMF
H, I KxCOs (5.04 g, 36.48 mmol), ZRY FLE 60 °C NI 8 /NI o S 8258 B 5 S BRI g, 18
ks, ENTHALEEEY 1E. THNMR (400MHz, CDCl3) § =8.05 (s, 1H), 6.57 (s, 1H), 3.96 (s, 3H),
15 3.19-3.11 (m, 4H), 2.42 (m, 4H), 2.31 (s, 3H), 1.71 - 1.67 (m, 4H), 1.65 - 1.61 (m, 4H).

2501 1F:
NHy
A@\m
%
N
|

Kb &9 1E3.1 g, 8.76 mmol)iF X\ 30 mL (1] EtOH H, JIANEA; (2.94 g, 52.57 mmol)FI & L4 117K

52
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H(4.69 ¢ RNEWEMT 10 mL KH), ZALET FTE 90 °C TR 2 /M. B5E R S5 I SR i,

TR AR 1346 &) 1IF. TH NMR (400MHz, DMSO-ds) 8 = 6.71 (s, 1H), 6.66 (s, 1H), 4.73 (br s, 2H), 3.77 (s,
3H), 3.25(m, 2H), 3.06 (m, 2H), 2.81 (m, 4H), 2.74 (s, 3H), 1.89 (m, 2H), 1.74 (m, 2H), 1.60 (m, 2H), 1.49 (m,
2H).
HED 1:
NZ

PNy /

HN N N
O -
(0]
Cl
%
N
I

B4 A% 1D (100 mg, 268.67 umol) M1k &4 1F(87.01 mg, 268.67 umol)iE N 4 mL [KF T B, N
N H B R (103.28 mg, 1.07 mmol, 76.50uul). 90°C R 12 /NI o SN 58 S5 1 s IRk 4, AT
NaHCO: 2 pH {5214 9, DCM FR =R WHEAHUH, THRIFRAGZRHIN . B 25 % HPLC 48
A3 E4LE 1(40.16 mg, 63.98 umol). 'H NMR (400MHz, MeOD) § = 8.54 (brs, 1H), 8.17 (d, J=9.0 Hz, 1H),
8.09 (s, 1H), 8.02 (d, J=5.6 Hz, 1H), 7.91 - 7.80 (m, 3H), 6.74 (s, 1H), 3.88 (s, 3H), 3.30 - 3.16 (m, 4H), 2.96 -
2.88 (m, 4H), 2.84 (s, 3H), 1.99 (s, 3H), 1.95 (s, 3H), 1.83 (br s, 3H), 1.73 (br s, 4H).

SHER 2
WE) 2A:
NO,
_0
N
N

|
RGP 1E BIT7ER &, BAEW 1-50-2-F-4-H -5 R AL G ) 3-H1 2E-3,9- — UK IR
(551t — ke B o & 1-98-5-H1 Sk -2- T R4 A RN B9 2- 11 2-2,7- R MR35 B4,
B/UEY 2A.
&Y 2B:
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NH,

N
|

WG IF 77750 %, KOG 1E Bioi&Y 2A, 54659 2B, 'H NMR (400MHz,
CDCI3) 8= 6.57 (s, 1H), 6.53 (s, 1H), 4.64 (s, 1H), 3.86 - 3.82 (m, 1H), 3.91 - 3.79 (m, 1H), 3.37 (s, 4H), 2.78
-2.69 (m, 4H), 2.58 - 2.49 (m, 3H), 2.19 (d, J=15.8 Hz, 3H), 1.97 - 1.89 (m, 4H).

5 WEY 2:
S /
HN)\N N
o) H _p_

- T
(0]

N
|

WRIEED | 170 %, BHEY IF B8k &9 2B, 546564 2. '"HNMR (400MHz, CD;0D)
§=28.54 (br s, 1H), 8.17 (d, J=9.0 Hz, 1H), 8.09 (s, 1H), 8.02 (d, J=5.6 Hz, 1H), 7.91 - 7.80 (m, 3H), 6.74 (s,
1H), 3.88 (s, 3H), 3.30 - 3.16 (m, 4H), 2.96 - 2.88 (m, 4H), 2.84 (s, 3H), 1.99 (s, 3H), 1.95 (s, 3H), 1.83 (brs,
10 3H), 1.73 (brs, 4H).
SR 3
&Y 3A:

I?oc
N

X
)
|
Kb & 4-FARIRIE - 1R BR AU T R (20g, 100.38mmol)Ffk &4 1-H £NREE (12.06g, 120.45mmol,
15  13.36mL) ¥&f# T 200 mL ZEEH, 1A AcOH (6.03 g, 100.38 mmol, 5.74 mL)F! NaBH(OAc); (42.55 g,
200.76 mmol). 20°C RN T 12 /NEF, [N 585 ITHEE (10 mL) 7K (10mL)#F K, ZE ZB5(500 mL)

R WEAPARIFTER, RFEELED 3A.
&) 3B:
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H
QNJ
)
"
L&Y 3A (16 g, 56.46 mmol) ¥EfET HC/MeOH (50 mL, 4M) Hi, 0°C N K 12 /M,

R 5e B JE IR R 5L 51 3B
&Y 3C:

W ED B 7 ER%, BIEY 1-E-2-5-4-FE S-S5 AR E Y 3-H5E-3,9- 48
[5.51 0 — s B9l & 4-58-2- A - E XN E Y 1-H B4 (4-IRIERD) IRME, BILED
3C. 'HNMR (400MHz, CDCls) & = 8.02 - 7.88 (m, 1H), 6.40 (dd, J=2.5, 9.5 Hz, 1H), 6.29 (d, J=2.5 Hz, 1H),
3.99 - 3.84 (m, 5H), 3.26 - 2.86 (m, 4H), 2.65 - 2.41 (m, 8H), 2.29 (s, 3H), 2.00 - 1.92 (m, 2H), 1.59 (dg, J=4.0,
10 12.0 Hz, 2H).
&Y 3D:

N
e
|
RVEI S IF 76 & BALE Y IE S8 64) 3C, £346-54) 3D. 'H NMR (400MHz, CDCls)
§=6.56 (d, J=8.3 Hz, 1H), 6.45 (d, J=2.4 Hz, 1H), 6.34 (dd, J=2.4, 8.6 Hz, 1H), 3.76 (s, 3H), 3.45 (br d, J=12.2
15 Hz, 3H), 2.75 - 2.47 (m, 7TH), 2.46 - 2.36 (m, 3H), 2.31 - 2.20 (m, 5H), 1.85 (br d, J=12.5 Hz, 2H), 1.64 (dq,

J=3.8,12.0 Hz, 2H).
WEY) 3
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N
)
|
WRIEED | 170 %, &9 1F & AE9 3D, B4E4 3. 'TH NMR(400MHz, CD;0D)
§=8.14 (d, J=8.8 Hz, 1H), 8.04 - 7.87 (m, 4H), 7.36 (br d, J=8.6 Hz, 1H), 6.59 (d, J=2.2 Hz, 1H), 5.98 (br d,
J=8.1 Hz, 1H), 3.83 (s, 3H), 3.64 - 3.57 (m, 3H), 2.96 - 2.56 (m, 10H), 2.47 (s, 4H), 2.02 (br d, J=12.5 Hz, 2H),

5 1.95(s, 3H), 1.91 (s, 3H), 1.71 - 1.60 (m, 2H).
KHEHI 4

|
HEREGTT, BLE2-H(4 g, 27.94 mmol)iE 1120 mL DCMAT40 mL MeOHIIR &AW+, I

WE) 4A:

10 EEHEE CEMIRE (9.72¢,27.94 mmol). JBSEAE20°C T RM0.5/N o i b 58 EE 5 P R R ANV
Wk, WAV IERYE, S5, B EPrain G 2140 & 9%74A . "H NMR (400MHz, CDCI3)
8 =8.00 (d, J=8.4 Hz, 1H), 7.66 (dd, J=8.3, 17.6 Hz, 2H), 7.54 (ddd, J=1.2, 7.2, 8.4 Hz, 1H), 7.37 - 7.29 (m,
1H), 6.99 (d, J=8.8 Hz, 1H), 4.47 (br s, 2H).
&) 4B:

oo

7~
o™\

15
WG 1C WI7ERlE, BHEY 1B B &d 4A, 94654 4B. 'H NMR (400MHz,
CDCI3) & = 7.66 (d, J=8.8 Hz, 2H), 7.51 - 7.45 (m, 1H), 7.45 - 7.37 (m, 1H), 7.25 - 7.17 (m, 1H), 6.76 (dd,
J=3.6, 8.8 Hz, 1H), 6.51 (br's, 2H), 2.05 (s, 3H), 2.01 (s, 2H); LC-MS (ESI): m/z: 220.1 [M+1].
WEY 4C:
NZNC
I OS9®
cl” °N” N
H —p—
1]
20 o

WRiEEY 1D R %, B E% 1C Biohih &4 4B, HHE4 4C. '"H NMR (400MHz,
CDCI3) &= 13.05 (s, LH), 8.62 (dd, J=4.0, 9.2 Hz, 1H), 8.24 (s, 1H), 8.04 (d, J=9.6 Hz, 1H), 7.89 (d, J=8.0 Hz,
56
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1H), 7.71 (d, J/=8.4 Hz, 1H), 7.56 (dd, J=7.2, 7.2 Hz, 1H), 7.48 (dd, J=7.2, 7.2 Hz, 1H), 2.18 (s, 3H), 2.14 (s,

3H).
WED 4

I

N* | !
HN)\\N N B
/O O’JD\
Cl
%
N
|

5 WRAEEY 1 R 64, BE9 1D B it EY 4C, 51L& 4. 'THNMR (400MHz, MeOD)
§=18.45 (s, 1H), 8.24 - 8.17 (m, 2H), 8.11 (s, 1H), 8.06 (d, J=9.2 Hz, 1H), 7.98 (s, 1H), 7.91 (d, J=8.0 Hz, 1H),
7.63 (ddd, J=1.2,7.2, 7.2 Hz, 1H), 7.53 (dd, J=7.2, 7.2 Hz, 1H), 6.75 (s, 1H), 3.89 (s, 3H), 3.32 - 3.12 (m, 4H),
2.98 - 2.90 (m, 4H), 2.88 (s, 3H), 2.14 (s, 3H), 2.10 (s, 3H), 2.05 - 1.49 (m, 8H); LC-MS (ESI): m/z: 653.0

[M+1].
10 Ll 5
WEW) 5:
0
HNJ\\N N
O _ﬁ_
(0]
N
N

|

WRIEEY 1 WSS, HED 1D FLEY IF 2 5E ot &9 4C A1 2B, [6E4 5.

'H NMR (400MHz, CD0D) = 8.56 (br s, 1H), 8.30 - 8.21 (m, 2H), 8.06 (s, 1H), 8.02 (d, J=9.2 Hz, 1H), 7.96
15 (d,J=8.0 Hz, 1H), 7.67 - 7.61 (m, 1H), 7.61 - 7.53 (m, 2H), 6.62 (d, J=2.0 Hz, 1H), 6.11 (d, J=8.8 Hz, 1H), 3.87
(s, 4H), 3.84 (s, 3H), 3.09 - 2.97 (m, 4H), 2.88 (s, 3H), 2.10 (s, 3H), 2.07 (s, 3H), 2.04 - 1.94 (m, 4H); LCMS
(ESD) : m/z: 591.1 [M+1].
SEHE) 6
&) 6:
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RIEEY 1 WS %, H6E 1D FUEY) IF 50 B ib-E9) 4C 13D, &9 6.
'H NMR (400MHz, CD;0D) & = 8.54 (br s, 1H), 8.30 - 8.22 (m, 2H), 8.06 (s, 1H), 8.02 (d, J=9.2 Hz, 1H), 7.97
(d, J=8.0 Hz, 1H), 7.67 - 7.62 (m, 1H), 7.60 - 7.49 (m, 2H), 6.63 (d, J=2.4 Hz, 1H), 6.13 (d, J=8.0 Hz, 1H), 3.85
5 (s, 3H), 3.63 (d, J=12.4 Hz, 2H), 2.79 (br s, 6H), 2.71 - 2.61 (m, 3H), 2.61 - 2.38 (m, 5H), 2.11 (s, 3H), 2.07 (s,
3H), 2.02 (br d, J=12.8 Hz, 2H), 1.72 - 1.61 (m, 2H); LCMS (ESI): m/z: 634.1 [M+1].

SEHER] 7
A TA:
e
H,N N
10 W 7-HEEEEER(7 g, 40.19 mmol 35T 120 mL B, EFRHAE A PA/C (10%, 1 g). A E#

3AE, A 20 THRAE 12 00 /MRS, ik, IERR%EENE TA. 'HNMR (400MHz,
CDCI3) § =8.75 (dd, J=1.8, 4.3 Hz, 1H), 7.98 (dd, J=0.8, 8.0 Hz, 1H), 7.61 (d, J=8.8 Hz, 1H), 7.22 (d, J=2.3
Hz, 1H), 7.13 (dd, J=4.4, 8.2 Hz, 1H), 6.98 (dd, J=2.3, 8.5 Hz, 1H), 3.98 (br s, 2H).

1b-&Y 7B:

H,N N
15 l
BAEY TA (2.5 g, 17.34 mmol) 3T 75 mL AcOH #, IC1 (3.10 g, 19.07 mmol, 973.85 uL)¥& T 25
mL BERR G TN B R S, [BAE 200C FHEEE 1 /AN . RNSER)S, BETESER, 2R B
B, RO MR ok Pels, WEANUAIFHR, kg EEIMN, RS ENR0EY 7B,
'H NMR (400MHz, CDCl;) § = 8.88 (dd, J=1.5, 4.3 Hz, 1H), 7.95 (dd, J=1.5, 8.0 Hz, 1H), 7.58 (d, J=8.5 Hz,
20  1H),7.21 (dd, J=4.3, 8.0 Hz, 1H), 7.04 (d, J=8.5 Hz, 1H), 5.10 - 4.63 (m, 2H).
W& 7C:

AN

~

H,N N
_ﬁ_
0
WRIENED 1C BITER &, ¥LEY 1B B k&Y 7B, B4E&Y 7C. 'H NMR (400MHz,
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CDCls) 6 = 8.63 (dd, J=1.8, 4.3 Hz, 1H), 7.88 (td, J=1.5, 7.9 Hz, 1H), 7.61 (d, J=9.0 Hz, 1H}), 7.10 (dd, J=4.4,

8.1 Hz, 1H), 6.80 (dd, J=3.9, 8.8 Hz, 1H), 6.73 - 6.23 (m, 1H), 2.07 (s, 3H), 2.03 (s, 3H).

WEY) TD:
N cl N
/K | z
Cl N” "N N
H —p—
Ié

5 WGP 1D W7, BEw 1C BicA&d 7C, /46EY 7D. 'H NMR (400MHz,
CDCI3) 5 =13.31 (s, 1H), 8.93 (dd, J=3.9, 9.2 Hz, 1H), 8.82 (dd, J=1.8, 4.3 Hz, 1H), 8.27 (s, 1H), 8.14 (d, J=8.3
Hz, 1H), 8.01 (d, J=9.3 Hz, 1H), 7.38 (dd, J=4.3, 8.3 Hz, 1H), 2.19 (s, 3H), 2.15 (s, 3H).

W& 1:
o S
o H _p_

- I
O

N

%
)
|
10 WRIEED | 170 4%, Kb &4 3D B ik &4 7D, 154E%) 7. 'HNMR (400MHz, CD;0D)
§=18.92-8.79 (m, 2H), 8.50 (br s, 1H), 8.23 (br d, J=8.3 Hz, 1H), 8.07 (s, 1H), 7.90 (d, J=9.3 Hz, 1H), 7.69 (d,
J=8.6 Hz, 1H), 7.43 (dd, J=4.3, 8.2 Hz, 1H), 6.69 (d, J=2.4 Hz, 1H), 6.53 (dd, J=2.4, 8.8 Hz, 1H), 3.85 (s, 3H),
3.74 (br d, J=12.2 Hz, 2H), 2.99 - 2.65 (m, 10H), 2.62 - 2.56 (m, 1H), 2.55 (s, 3H), 2.16 (s, 3H), 2.12 (s, 3H),

2.04 (brd, J=12.5 Hz, 2H), 1.76 - 1.65 (m, 2H)
15 S 8

O,N N?

W 4-REFHEF-1,2- 7 F%(10 g, 65.30 mmol)i&E T~ 100 mL ZFEEH, MMAZ 8 (4.55 g, 78.36 mmol,4.10
mL). 80°C THiH: 15 /. MGG, Wi, IEPHET/FEENEY 10A. 'HNMR (400MHz, DMSO-
20 ds)5=9.18(s,2H), 8.93 (d, J=2.4 Hz, 1H), 8.58 (dd, J=2.4, 9.2 Hz, 1H), 8.36 (d, J=9.2 Hz, 1H); LC-MS (ESI)
(5-95AB): m/z: 176.1 [M+1].
&) 8B:
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N

N

1)
H,N N

WIEED 1F ER S, BEY 1E S &Y 8A, 34654 8B. 'H NMR (400MHz,
DMSO-ds) & = 8.60 (d, J=1.6 Hz, 1H), 8.45 (d, J=1.6 Hz, 1H), 7.73 (d, J=9.2 Hz, 1H), 7.24 (dd, J=2.4, 9.2 Hz,
1H), 6.92 (d, J=2.4 Hz, 1H), 6.08 (s, 2H). LC-MS (ESD) (5-95AB): m/z: 146.2 [M+1].

5 WEY) 8C:
b
I

R EY 7B BT, BEY 1A BH8EY 8B, (14L& 8C. 'H NMR (400MHz,
DMSO-ds) 5 =8.76 (d, J=1.6 Hz, 1H), 8.56 (d, J=1.6 Hz, 1H), 7.80 (d, J=9.2 Hz, 1H), 7.45 (d, J=9.2 Hz, 1H),
6.38 (br's, 2H). LC-MS (ESI) (5-95AB): m/z: 271.9 [M+1].
10 &Y 8D:

WG 1C WTiER%, BMUEY 1B B EY 8C, 4654 8D. 'H NMR (400MHz,
DMSO-ds) & = 8.61 (d, J=1.6 Hz, 1H), 8.49 (d, J=1.6 Hz, 1H), 7.82 (d, J=9.2 Hz, 1H), 7.22 (d, J=9.2 Hz, 1H),
6.38 (br s, 2H), 1.89(s, 3H), 1.85(s, 3H)» LC-MS (ESI) (5-95AB): m/z: 222.1 [M+1].

15 W& 8E:
C,ATC'JQE )

H _p_

RIEWED 1D HTER&, BILEW 1C B &Y 8D, 84654 8E. 'H NMR (400MHz,
CDCL) 8 =13.20 (s, 1H), 9.12 (dd, J=4.0, 9.6 Hz, 1H), 8.75 (s, 1H), 8.68 (s, 1H), 8.23 (s, 1H), 8.21 (d, J=9.6
Hz, 1H), 2.08 (s, 3H), 2.05 (s, 3H); LC-MS (ESI): m/z: 367.9 [M+1].

20 &Y 8:
Cl
Eedee

H _p_
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WIS 1 7564, BiEY 1D L& 1F 558 ot &%) 8E 1 2B, S4L-&W 8.

'"H NMR (400MHz, DMSO-ds) 8= 12.90 (s, 1H), 9.09 - 8.96 (m, 1H), 8.87 (dd, J=2.0, 7.6 Hz, 2H), 8.31 - 8.24
(m, 2H), 8.20 (s, 1H), 7.93 (d, J/=9.2 Hz, 1H), 7.37 (s, 1H), 6.74 (s, 1H), 3.78 (s, 3H), 3.10 (s, 4H), 2.77 (t, J=5.2
Hz, 4H), 2.33 (s, 3H), 2.12 (s, 3H), 2.05 (s, 3H), 2.02 (s, 3H), 1.84 (t, J=5.2 Hz,4H); LC-MS (ESI): m/z: 607.1

5 M+l
SEHEH 9
WED 9:
O
HN)\\N N
o H _p_

N
I

WRIEEY 1 WSS, B ED 1D FLEY IF 2 5E ot &4 4C A1 2B, S[6E4 9.
10  'HNMR (400MHz, CDsOD) §=8.57 (s, 1H), 8.27 (d, J=8.8 Hz, 1H), 8.24 - 8.19 (m, 1H), 8.08 (s, 1H), 8.00 (d,
J=9.1 Hz, 1H), 7.93 (d, J=7.7 Hz, 1H), 7.68 - 7.53 (m, 3H), 6.65 (s, 1H), 3.84 (s, 3H), 3.58 - 3.50 (m, 4H), 2.79
-2.71 (m, 4H), 2.66 (s, 3H), 2.12 (s, 3H), 2.09 (s, 3H), 1.98 - 1.90 (m, 4H), 1.79 (s, 3H).

el 10
WEW) 10:
N ! X
HN NN g N”
/O O/J:\
Cl

15
WRIELEY 1 WITEsl%, #EY 1D BHNiEY 7D, 84L& 10. 1H NMR (400MHz,
CD;0D) & = 8.83 (dd, J=1.7, 4.4 Hz, 1H), 8.71 (dd, J=3.7, 9.0 Hz, 1H), 8.49 (br s, 1H), 8.20 (br d, J=8.1 Hz,
1H), 8.11 (s, 1H), 8.06 (s, 1H), 8.00 (d, J=9.3 Hz, 1H), 7.43 (dd, J=4.3, 8.2 Hz, 1H), 6.78 (s, 1H), 3.89 (s, 3H),
3.24 (brs, 4H), 3.04 - 2.92 (m, 4H), 2.86 (s, 3H), 2.16 (s, 3H), 2.12 (s, 3H), 1.93 - 1.59 (m, 8H).
20

LR 11
WEY 11A:
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_O

N

®

WRAEACEY 1E 7720 %, K 1-5-2-5-4- A B S BRI & 3-H E-3,9- IR IR [5.5] 1
— B RN E Y 1R 24 RS &Y - B4 (IRIE-4-FD) IREE, BULEY LA,
'H NMR (400MHz, CD;0D) & = 6.79 (s, 1H), 6.68 (s, LH), 3.84 (s, 3H), 3.24 - 2.76 (m, 8H), 2.72 (br s, 1H),
5 271-2.65(m, 2H), 2.02 (br d, J=10.8 Hz, 2H), 1.89 - 1.71 (m, 2H).
&Y 11B:

NO,
cl
(NQ
N
|

NH,

_O

Cl
N

E\lj]

N

|
WIS EY IF BJ7iER %, BIEY 1IE B8 69 1A, B4E6% 11B. 'H NMR (400MHz,
CDCLs) 6 =8.04 (s, 1H), 6.56 (s, 1H), 4.02 - 3.91 (m, 3H), 3.65 (br d, J=12.1 Hz, 2H), 2.81 - 2.73 (m, 2H), 2.66

10 (brs, 4H), 2.56 - 2.37 (m, 5H), 2.31 (s, 3H), 1.98 (br d, J=12.2 Hz, 2H), 1.84 - 1.71 (m, 2H).
WEY 11:

Cl

WIS 1 BJ7iEH 4%, BAL&Y 1D HULEY) IF 2 & otk -&90 4C 1 1B, B4L&W 11,
'H NMR (400MHz, CD;0D) & = 8.23 (br d, J=8.7 Hz, 2H), 8.16 - 8.10 (m, 1H), 8.02 (br d, J=8.1 Hz, 1H), 7.76
15  -7.55(m, 3H), 6.85 (s, 1H), 4.01 (brs, 2H), 3.92 (s, 5H), 3.73 (br s, 3H), 3.69 - 3.56 (m, 2H), 3.50 (br d, J=10.1
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Hz, 2H), 3.08 (s, 3H), 2.86 (br t, J=11.5 Hz, 2H), 2.36 (br d, J=11.5 Hz, 2H), 2.17 (s, 3H), 2.14 (s, 3H), 2.11 -

2.02 (m, 2H)

S 12
WEY) 12:
HN)\\N N N”
O _ﬁ_
o
N
N

I
RIS 1 K77k %, FeEY 1D A& 1F 705 & oG4 2B M 7D, 346649 12,
'"H NMR (400MHz, CD;0D) 6 =8.84 (brd, J=2.7 Hz, 1H), 8.79 (br dd, J=3.7, 9.0 Hz, 1H), 8.50 (br s, 1H), 8.22
(brd, J=8.1 Hz, 1H), 8.08 (s, 1H), 7.90 (br d, J/=9.0 Hz, 1H), 7.74 (s, 1H), 7.44 (dd, J=4.3, 8.2 Hz, 1H), 6.71 (s,
1H), 4.01 (br s, 4H), 3.84 (s, 3H), 2.95 (s, 3H), 2.82 (br s, 4H), 2.16 (s, 3H), 2.13 (s, 3H), 2.08 (s, 3H), 2.03 (br
s, 4H).

SR 13

O,N "{

¥ 6-T4FE-1H-MME(25 g, 153.25 mmol)¥E T+ 200 mL DMF, £ 0°C F43 b NaH (6.74 g, 168.57
mmol, 60%45E)5, 0°C F4rHtin A Mel (23.93 g, 168.57 mmol, 10.49 mL). 25°C R 1 /M. oM
TG, BBONREIN 500mL K, EtOAc 28, WA HUHIFRIAHA] 20 mL 7K. 20 mL HRI & K
Pl WEEAVUHTBIRRGAFRLN . M2 EHT 7 B A5 13A. 'H NMR (400MHz, DMSO-ds)
§=8.71 (d, J=0.7 Hz, 1H), 8.29 (d, J=0.7 Hz, 1H), 8.03 - 7.97 (m, 1H), 7.96 - 7.92 (m, 1H), 4.19 (s, 3H).

&) 13B:
o
HoN N

\
WRIBEW IF B 7k %, BIEY IE B NLEY 13A, 154464 13B. 'H NMR (400MHz,
DMSO-ds) 8= 7.68 (s, IH), 7.36 (d, J=8.6 Hz, 1H), 6.50 (dd, J=2.0, 8.6 Hz, 1H), 6.45 (s, 1H), 5.32 (s, 2H), 3.81

(s, 3H).
\
N
H,N N\

WA 13C:
I

WEY 13A:
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IR EY 7B Wikl %, BUED 1A B &Y 13B, {464 13C. 'H NMR (400MHz,

CDCL) §=7.76 (s, 1H), 7.40 (d, J=8.5 Hz, 1H), 6.61 (d, J=8.3 Hz, 1H), 4.38 (s, 3H).

WAEY 13D:
\,N
H,N
b
(o}
5 WS 1C 7R %, ¥EY 1B B8 &9 13C, 546549 10D. 'H NMR (400MHz,

DMSO-ds) 6 =781 (d, J=1.7 Hz, 1H), 7.50 (dd, J=1.1, 8.7 Hz, 1H), 6.55 (dd, J=3.2, 8.8 Hz, 1H), 6.50 (s, 2H),
4.05 (s, 3H), 1.93 (s, 3H), 1.89 (s, 3H).

AW 13E:
/iCl
By QF
—P o}
10 WL &P 1D k%, B &9 1C %Tﬁﬁy%é% 13D, 54k&% 13E. 'H NMR (400MHz,

DMSO-ds) 5 = 10.38 (s, 1H), 8.43 (s, 1H), 8.22 (s, 1H), 8.00 (br d, ]=8.6 Hz, 1H), 7.24 (dd, J=2.8, 8.4 Hz, 1H),
4.41 (s, 3H), 1.88 (s, 3H), 1.84 (s, 3H).

WEW) 13:
cl
X KI
O _P_
N
N
|
15 WRAENEY 1 764, BEY 1D Biovib 59 13E, (L&Y IF BN EVILEY) 2B,

B4EY 13, 'H NMR (400MHz, DMSO-ds) § = 9.56 (br s, 1H), 8.33 (s, 1H), 8.19 (d, J=1.5 Hz, 1H), 8.11 (s,
1H), 7.96 (dd, J=1.1, 8.4 Hz, 1H), 7.55 (s, 1H), 7.25 (s, 1H), 7.18 (dd, J=2.9, 8.6 Hz, 1H), 6.53 (s, 1H), 4.37 (s,
3H), 3.72 (s, 3H), 3.21 (s, 4H), 2.57 (br s, 4H), 2.39 (s, 3H), 1.79 (s, 3H), 1.76 (s, TH).

SHER 14

O,N” C j\&

o)
¥ 2,3- A -1H-E-1-Bd(10 g, 75.67 mmol, 9.09 mL)¥& T 100 mL #KEEEH, 7E 0°C FHIA KNO;

20 WEY 14A:
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(8.03 g,79.45 mmol). 0-5°C FRBL 1.5 /M. MFERESE, R RBEEIA 300 mL K, E3EEHEGHH

EtOAc ¥ fEH-T15%, Wgi/5 M. Hnad B4 S4064 14A.  'H NMR (400MHz, DMSO-ds) 6 =
8.60 (d, J=2.0 Hz, 1H), 8.48 (dd, J=2.3, 8.5 Hz, 1H), 7.69 (d, J=8.3 Hz, 1H), 3.34 - 3.27 (m, 2H), 2.90 - 2.83 (m,

2H).
Hsz

5 WAEY) 14B:
o)

WRIBIEY IF B 7%, BIEY IE B NLEY 14A, 15405 14B. 'H NMR (400MHz,
DMSO-ds) §=7.29 - 7.25 (m, 1H), 7.02 (s, 1H), 6.98 (br d, J=8.3 Hz, 1H), 3.81 (br s, 2H), 3.09 - 3.00 (m, 2H),
2.74 -2.66 (m, 2H); LCMS (ESD) m/z: 147.9 [M+1].

10 WAEY) 14C:
HoN” ; :\ﬂ\
o)

|
WRIEILEY) 7B BTk %, K& TA B &Y 14B, 846E5% 14C. 'H NMR (400MHz,
CDCl3) & = 7.26 (d, J=8.3 Hz, 1H), 7.09 (d, J=8.1 Hz, 1H), 5.49 (s, 2H), 2.86 - 2.81 (m, 2H), 2.65 - 2.60 (m,
2H); LCMS (ESI) m/z: 273.9 [M+1].
15 16-EY 14D:

H,N
—F|’=O (0]

RIEED 1C SR, G 1B B sy 14C, [UEY 14D. LCMS (ESD m/z:
223.9 [M+1].
AW 14E:

20
WRIEIED 1D BT ERI%, &% 1C Bk 59 14D, H4EY 14E. 'H NMR (400MHz,
DMSO-ds) § = 13.09 (s, 1H), 8.84 (dd, J=3.5, 8.8 Hz, 1H), 8.24 (s, 1H), 7.71 (d, J=8.3 Hz, 1H), 3.21 - 3.16 (m,
2H), 2.80 - 2.75 (m, 2H), 2.08 (s, 3H), 2.04 (s, 3H); LC-MS (ESD) m/z: 369.9 [M+1].

WEW) 14:
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HN" NN
_p=0 O
_0 P=0
cl
E\%
N

|
WRIBHED 1 (0T7780 %, K4 &9 1D B4 94k &9 14E, 545 14.'H NMR (400MHz, DMSO-
ds) 8=12.60 (s, 1H), 8.61 (br d, J=6.6 Hz, 1H), 8.30 (br s, 1H), 8.15 (s, 1H), 8.07 (s, 1H), 7.75 (s, 1H), 7.63 (br
d, J=8.6 Hz, 1H), 6.87 (s, 1H), 3.84 (s, 3H), 3.08 - 3.01 (m, 2H), 2.93 (m, 4H), 2.74 - 2.67 (m, 2H), 2.60 (m,
5 4H), 2.36 (s, 3H), 1.93 (s, 3H), 1.90 (s, 3H), 1.60 (m, 8H); LCMS (ESI) m/z: 657.0 [M+1].
SEHER 15
&) 15A:

poc

@@,
O,N

FiR T, M 5-HE-1H-E B0 g, 61.6 mmol), 1 Boc20 (14.1 g, 64.7 mmol, 14.9 mL)I VY& (100

10 mL)¥FE T IMA DMAP (376 mg, 3.08 mmol), #i+H: 1 /Mo S 58 5 J5 4 S SRR AR, AR T K 545

FMLEY 15A. TH NMR (400 MHz, CDCl3) § ppm 8.52 (d, J=1.88 Hz, 1 H), 8.17 - 8.35 (m, 2 H), 7.76 (d,
J=3.76 Hz, 1 H), 7.28 (s, 1 H), 6.74 (d, J=3.64 Hz, 1 H), 1.72 (s, 9 H),1.59 (s, 7 H).

WAEY) 15B:
Poc
o
H,N
15 WRENEY TA BIF&T775, KA 15A BN &9 T-iE 2w, 544069 15B.  'H NMR

(400 MHz,CDCL3) 8 ppm 1.58 (s, 13 H), 3.41 (s, 1 H), 3.52 (brs, 2 H), 6.32 (d, J=3.67 Hz, 1 H), 6.64 (dd, J=8.68,
2.20 Hz, 1 H), 6.77 (d, J=2.20 Hz, 1 H), 7.19 (s, 1 H), 7.36 - 7.51 (m, 1 H), 7.74 - 7.93 (m, 1 H).

WEW) 15C:
poc
/
HoN
I
20 WREWEY 1B H &7, BHEY 15B HHoE&4 1A, B4EH 15C. 'H NMR (400 MHz,

CDCI3) § 1.58 (s, 9 H), 6.34 (d, J=3.67 Hz, 1 H), 6.69 (d, J=8.68 Hz, 1 H), 7.19 (s, 1 H), 7.43 - 7.56 (m, 1 H),
7.83 (br d, J=8.44 Hz, 1 H).
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WEY 15D:

Poc

o
HoN
r

o~

RIEWED 1C BRI, BiEY 1B B#oad 15C, /4654 15D. 'H NMR (400 MHz,
m) & ppm 1.57 (s, 9 H), 2.88 (s, 3 H), 3.01 (s, 3 H), 6.47 - 6.56 (m, 1H), 6.59 (d, J=3.91 Hz, 1 H), 6.75 (dd,
5  J=9.05,4.16 Hz, 4 H).
54 15E:

o§/o
Y

Cl)\\N H/Q/\)
_ﬁ_
o)

WRAECEYD 1D (&7, Bib &4 1C B ik &4 15D, B46L&4 15E.

WEW) 15F:
Cl)\\N H /
_ll:l)_
(o}

10
LAY 15E(1.5 g, 3.29 mmol)iEf# T 20 mL DCM A, JIA TFA (3.76 g, 32.9 mmol, 2.44 mL), =
I TN 1B OB SEER R ilkgg A HIAE, il 470 8 HPLC i3 254 15F.  'H NMR (400
MHz, CDCl;) § ppm 11.88 (s, 1H), 8.45 (d, J=8.8Hz, 1H), 7.65 (d, J=8.8Hz, 1H), 7.28 (s, 1H), 6.41 (s, 1H), 2.07
(s, 3H), 2.03 (s, 3H).
15 & 15G:

Y Q/J
Cl N H
_ﬁ_
o)

M4 E9 15F(0.53g, 1.49 mmol)if] DMF (10mD) ¥ I AABIE (59.9 mg, 1.49 mmol, 60% #ifE)

AL HE (211 mg, 1.49 mmol, 92.9 pL), BFIRZ 0°C FRM 1 /M. NEEFEIKE K, L8 BAE

B ANUHR ARG, KRBTk g, I R 6] & (o 4S5 15G. 'H NMR (400

20  MHz, CDCLs) & ppm 8.52-8.49 (m, 1H), 8.21 (s,1H), 7.61-7.59 (m, 1H), 7.20 (s, 1H), 6.31 (s, 1H), 3.87 (s,
3H),2.03 (s, 3H), 1.99 (s, 3H).

WEW) 15:
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ooy
Y/,
HN)\\N N

0 H _p_

- 1l
0

N
|

RIEWED 1 EI& T, BHEY 1D B EY 15G, IF Biib &9 2B, BHEW 15,
"H NMR (400 MHz, CDCl3) 8 ppm 11.31 (s, 1 H), 8.59 (s, 1 H), 8.41 (dd, J=9.16, 3.76 Hz, 1 H), 7.51 (d, J=9.29
Hz, 1 H), 7.37 (s, 1 H), 7.28 (s, 1 H), 6.34 (d, J=3.01 Hz, 1 H), 3.86 (m, 8 H), 3.72 (s,3H), 2.76 (m, 7H), 2.11 (s,
5 3H),2.03-1.98 (m, 9H).
SEHER 16
EW) 16A.:

HoN
|

RIEHED 1B WM&, I EY LA SHNEY 23- 248 1H-8i-5-f%, 13L& 16A. H
10 NMR (400MHz, CDCL:) 8 = 7.26 (d, J=8.0 Hz, 1H), 7.01 (d, J=8.0 Hz, 1H), 2.96-2.96 (m, 4H), 2.76-2.73 (m,
2H).
54 16B:

HyN
_|:|>:O

WRIEWHEY 1C B0 &, &Y 1B S A EY 16A, BHEY 16B. WRIEEY 1C 1T
15 %, B &% 1B BN &9 16A, B46EY) 16B. THNMR (400MHz, CDCI3) 8= 7.11 (d, J=8.0
Hz, 1H), 6.47 (d, J=8.0 Hz, 1H), 2.84-2.76 (m, 4H), 2.08-2.06 (m, 2H), 1.84 (s, 3H), 1.81 (s, 3H).

WAEM 16C:
N7 Cl
AC'[QD
Cl” "N N
H_ll,:O

RYEALEY 1D W7 kml#%, KLEY 1C B &9 16B, 81654 16C. 'H NMR (400MHz,
20 CDCl;) 6=12.18 (s, 1H), 8.41 (dd, J=3.9, 8.4 Hz, 1H), 8.19 (s, 1H), 7.47 (d, J=7.8 Hz, 1H), 2.93 (t, J=7.4 Hz,
4H), 2.15 (quuin, J=7.3 Hz, 2H), 1.93 (s, 3H), 1.89 (s, 3H).
&Y 16:
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|
WG 1 736, B &9 1D B8 &9 16C, WEW IF B8 &9 2B, Hi&
¥ 16. 'H NMR(400MHz, DMSO-ds) & = 11.50 (s, 1H), 8.33 (br s, 1H), 8.09 (br dd, J=3.2, 8.1 Hz, 1H), 8.06
(s, 1H), 7.86 (s, 1H), 7.47 (s, LH), 7.26 (d, J=8.3 Hz, 1H), 6.68 (s, 1H), 3.77 (s, 3H), 3.45 (br s, 3H), 2.97 (br t,
5 J=7.1Hz, 2H), 2.80 (brt, J=7.3 Hz, 2H), 2.73 (br s, 4H), 2.56 - 2.52 (m, 4H), 2.07 (s, 3H), 2.05 - 1.97 (m, 2H),
1.87 (brs, 4H), 1.80 (s, 3H), 1.76 (s, 3H).

SEHER] 17
WE 17A:
S
X I
Cl)\\N N
H_ L
1)
o)
10 WG 1D 7R &, BIEY 2,4,5- =S S o &9 2,4- —H-5-FAER AL, HE

Y1 1C B ot &4 4B, 84654 17A. 'H NMR (400 MHz, CDCl3) & ppm 12.78 (s, 1 H), 8.65 - 9.42 (m,
1 H), 8.02 (d, J=9.29 Hz, 1 H), 7.68 (d, J=8.56 Hz, 1 H), 7.49 - 7.57 (m, 1 H) , 7.40 - 7.46 (m, 1 H), 7.31 - 7.39
(m, 1 H) ,7.36 (s, 1 H), 2.50 (s, 3H) , 2.09(s, 3 H), 2.06(s, 3 H).

44 178
Né\/EOH
[
A
_ﬁ_
o

&Y 17A (0.94 g, 2.60 mmol)ia T 25mL DCE H', JiIA BBrs (6.51 g, 25.9 mmol, 2.50 mL), &SE
e 3~5 Ik, ZiR 25°C e A1 HE 2 /MBS, FHEE] 80°C #iHE 1 /N o K B AE 2] 0 °C Al NaHCO;
WA 2 pH 3 7~8, IRSS I8 DCM 0L, A HUAH TRk, 84649 17B.  'HNMR (400 MHz,
DMSO-ds) & ppm 2.05 (s, 3 H), 2.08 (s, 3 H), 6.54 (s, 1 H), 7.47 - 7.53 (m, 1 H), 7.60 (ddd, J=8.50, 6.91, 1.47
20 Hz, 1H),7.78 (s, 1 H), 7.92 - 8.04 (m, 2 H), 8.13 (d, J=9.54 Hz, 1 H), 8.64 (dd, J=9.41, 3.55 Hz, 1 H), 12.73
(brs, 1 Hy. LCMS (ESD):m/z: 348.0 [M+1].
&M 17C:

15
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KALEP 17B (0.2 g, 575 pmol) M N, N-— H B JE FBE (927 mg, 862 umol, 79.3 puL)¥A T 4mL DMF

B, A KoCO5(158 mg, 1.15 mmol), 25°C NHHE 2 /M. N TERUE R BRI EtOAc #iks, M
BHIKPEMIR, G TEEWRYE, B46&4 17C. 'H NMR (400 MHz, CDCls) § ppm 2.13 (d, J=13.05

5 Hz, 6 H), 3.07 (s, 3 H), 3.28 (s, 3 H), 7.46 (t, J=7.03 Hz, 1 H), 7.51 - 7.57 (m, 1 H), 7.69 (d, J=8.78 Hz, 1 H),
7.88 (d, J=8.03 Hz, 1 H), 8.04 (d, J=9.29 Hz, 1 H), 8.15 (s, 1 H), 8.80 (dd, J=9.16, 3.89 Hz, 1 H), 12.87 (s, 1

H). LC-MS (ESI):m/z: 419.0 [M+1].
WEW 17:

|
10 WG 1 76 %, B &9 1D B8 &% 17C, WEW IF B8 &9 2B, Hi&
¥ 17. 'H NMR (400 MHz, DMSO-ds) & ppm 1.85 (brs, 4 H), 2.03 (s, 3 H), 2.07 (br d, J=10.03 Hz, 6 H),
2.40 (s, 3 H), 2.75 (br's, 4 H), 2.92 (s, 3 H), 3.12 - 3.18 (m, 4 H), 3.22 (s, 4 H), 3.80 (s, 3 H), 6.71 (s, 1 H), 7.43
~7.51 (m, 1 H), 7.52 - 7.66 (m, 2 H), 7.80 (s, 1 H), 7.86 - 8.03 (m, 4 H), 8.33 (s, 1 H), 8.71 (br d, J=5.87 Hz, 1

H), 12.52 (s, 1 H)s LCMS (ESI):m/z: 658.1[M+1].
15 Seigfl 18

WEY 18A:

AL EY) 4-FEFE-3- KT (1.25 g, 7.39 mmol) AL &4 2-1R-1,1-—HEFE 2k (1.60 g, 8.13
mmol) ¥f#T DMF(15 mL)¥, HIA K2CO3(1.12 g, 8.13 mmol), 7E 100°C FH#H{HE 4 /Mt il 10 mL 7K
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K, 100 mL ZFR ABRAER = AYUREIE, AR KPR, FRIRGIS G . (400

MHz, CDCl:) & ppm 1.28-1.25 (m, 6 H), 3.78-3.65 (m, 4 H), 3.92 (s, 3 H), 4.02-4.00 (m,2 H), 4.85 (m,1 H),
7.28-7.15 (m, 1 H), 7.03 (d, J=9.2 Hz, 1H), 7.46 (s, 1H).
&Y 18B:

KA 18A (1.95 g,6.88 mmol) ¥ fET THF (30 mL) 1, HIAERERIA (0.5 M, 223.80 mL),
£ 70°C RHERE 12 /0. A0 10 mL 7KV 2K, 100 mL 28 ZEEREE =k, BHAE T, FmAea ks
BRI, THERERS540-E4 18B. (400 MHz, CDCl3) & ppm: 3.95 (s, 3 H), 4.65 (s,2 H), 7.09 (m, 1 H), 7.25
(d, J=9.2 Hz, 1H), 7.46 (s, 1H), 9.86 (s,1H).

10 1b-EY 18C:

HN

N%
N

25°C T, B4bE% 18B (200 mg, 947 umol) A #ET 10mL ) DCE &G VAR AR I AR I, g -2- L H

}%(206 mg, 1.89 mmol), EFIL(113 mg, 1.89 mmol, 108 pL)FNEAER A AL 53(602 mg, 2.84 mmol), Fif i

PR 12 /NI RS R ) SONR AR IN RN NaHCO; KB, B2 pH 208 9, DCM B =X, A8l

15 FHATEK NaxSO4 T JE4s, 2 ENTEALEEY 18C.  'H NMR (400 MHz, CDCls) & ppm 8.64

(s, 1H) , 8.38-8.40 (m, 3H), 7.24 - 7.42 (m, 1 H), 6.93 - 7.21 (m, 2 H), 4.03 - 4.30 (m, 4 H), 3.91 (s, 3 H), 3.01

-3.18 (m, 2 H),.
WEY 18D:
NH,
_0
0
HN

N%

NG
20 RIEIEW IF W 7EH %, BILEY 1E SHo9bE4 18C, 1540E% 18D.  'HNMR (400 MHz,
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CDCI3) & ppm 8.67 (s, 1 H), 8.54 - 8.57 (m, 1 H), 8.49 (d, J=2.38 Hz, 1 H), 6.70 (d, J=8.78 Hz, 1 H), 6.37 (d,

J=2.89 Hz, 1 H), 6.27 (dd, J=8.78, 2.89 Hz, 1 H), 4.03 - 4.10 (m, 4 H), 3.82 (s, 3 H), 3.06 (t, J=5.21 Hz, 2 H).

&9 18:
HN)\N/ N g ‘
H

/0@0 =0
N

HN
A
N
5 RIEEDD | 7kl %, BALEW IF Bk &% 18D, L&Y 1D & &Y 4C, BikE
¥ 18, 'H NMR (400 MHz, CD;0D) & ppm 2.05 - 2.19 (m, 7 H), 2.79 (br s, 2 H), 3.61 - 3.75 (m, 2 H), 3.86
(s, 3 H), 4.04 (s, 2 H), 6.54 (dd, J=8.80, 2.81 Hz, 1 H), 6.88 (d, J=8.93 Hz, 1 H), 7.48 - 7.54 (m, 1 H), 7.60 (br
t, J=7.70 Hz, 1 H), 7.82 (d, J=2.69 Hz, 1 H), 7.93 (br d, J=7.95 Hz, 1 H), 8.03 (d, J=9.05 Hz, 1 H), 8.11 - 8.22
(m, 2 H), 8.31 (dd, J=9.05, 3.91 Hz, 1 H), 8.44 - 8.67 (m, 4 H).
10 SEHER] 19
&) 19A:
NO,

_O

I
N

RAEE Y 18A HIT7 15 M4, ¥4 S Pt -2- 25 B i o S0t e -3-2E R G, 1940 &9 19A.
WAEY) 19B:
NH,

_O

15 x-N
RIS 1F 7%, BILEY 1E B &9 19A, B40E% 19B.
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WEY) 19:

7

> _N
RIEEDD | ikl %, B &% F B9 EY 19B, (WEY 1D Bk &9 4C, BULE
¥ 19, 'H NMR (400MHz, CD;0D) & = 8.60 - 8.42 (m, 3H), 8.29 (dd, J=3.9, 9.0 Hz, 1H), 8.21 (d, J=8.2 Hz,
5 1H),8.17 (s, 1H), 8.04 (d, J=9.0 Hz, 1H), 7.94 (d, J=8.1 Hz, 1H), 7.85 - 7.79 (m, 2H), 7.62 (ddd, J=1.5, 6.9, 8.5
Hz, 1H), 7.53 (t, J=7.5 Hz, 1H), 7.48 - 7.43 (m, 1H), 6.89 (d, J=8.8 Hz, 1H), 6.54 (dd, J=3.2, 8.8 Hz, 1H), 3.89
-3.84 (m, 5H), 3.74 - 3.55 (m, 2H), 2.67 (br t, J=5.0 Hz, 2H), 2.19 - 2.06 (m, 7H).
SEHER 20
&1 20A:
NO,

N
I

10 Boc
RABEY 1B LS, B Ew 1-5-2- 5 -4- P A B SRR &9 3-F £2-3,9-—
BARIB[S.S51 b B AP 1-50-5-F A R 2- B4 R KR B9 2,7- R IB[3.5] T4 -2-
BT, B81bE% 20A. "H NMR (400 MHz, CDCls) & ppm: 1.48 (s, 9 H), 1.90 - 1.98 (m, 4 H), 2.26 (s,
3 H),2.91 -2.95 (m, 4 H), 3.73 (s, 4 H), 3.96 (s, 3 H), 6.54 (s, 1 H), 7.82 - 7.86 (m, 1 H).
15 1b-& 4 20B:
NO,

N

Btk &4 20A(2.14 g, 5.47 mmol) ¥ f# T DCM (15 mL)+, i\ TFA (6.23 g, 54.67 mmol, 4.05 mL,),
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25°CREE 1 /NI K S MR IR IR 4E, BI{S1LA4 20B. "HNMR (400 MHz, CD30D) & ppm 2.05 -2.09

(m, 4 H), 2.28 (s, 3 H), 2.98 - 3.02 (m, 4 H), 3.33 (s, 4 H), 3.94 (s, 3 H), 6.74 (s, 1 H), 7.78 (s, 1 H).

WA 20C:
NO,
~
N
N
Cl
5 BAEY) 20B FLEY) 2- R LA RAE SmL 1 DCM 1, IIAEERR (43.19 $8FH) BSOS 4050

(218.2 Z 3¢, 1.03 ZEEIR), 20°C T M 2 /Mo MIZKEK, B CBEZERAS B HIAE. AHUEF TS
EAKBE— K, KBB4, WA . MR FE 2 & ISR 5, 40659 20A. 'THNMR
(400 MHz, CDs0D) & ppm 7.77 (s, 1 H), 6.72 (s, 1 H), 3.93 - 3.95 (m, 3 H), 3.60 - 3.64 (m, 2 H), 3.41 (s, 4 H),
3.04 (t, J=6.15 Hz, 2 H), 2.95 - 2.99 (m, 4 H), 2.26 (s, 3 H), 2.03 (s, 2 H), 1.97 - 2.00 (m, 4 H).
10 &4 20D:
NO,

o

\
z

~

BAEY) 20C AT SmL EtOH A, IO\ M LB M, 10.8 mL), JI#E] 90°C [ M 12
INEE o ONFEER I I SRR AE 1S AE S 20D .

&%) 20E:

o

\
z
/

15
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RIEIEW IF W7 EH4%, BUEY 1E &#o9ib&9 20D, 154649 20E.  'HNMR (400 MHz,

CDs0D) 6 ppm 1.94 - 1.97 (m, 3 H), 2.16 (s, 3 H), 2.41 - 2.46 (m, 6 H), 2.58 - 2.66 (m, 3 H), 2.67 - 2.79 (m, 4
H), 3.01 (t, J=6.53 Hz, 2 H), 3.50 - 3.56 (m, 4 H), 3.82 (s, 3 H), 6.62 (d, /=2.76 Hz, 2 H).

WEW) 20:
Y e®
HN™ N H
O —b—
)
N
N\
5 /N\

WRIEIEY | BITIER %, HED IF BHo864) 20E, (EY) 1D BHcAED 4C, G
120, 'HNMR (400 MHz, DMSO-d6) & ppm = 12.48 (brs, 1H), 8.38 (brd, J=5.9 Hz, 1H), 8.28 (brs, 2H),8.14
(s, 1H), 8.05 (br d, ]=8.6 Hz, 1H), 7.98 - 7.94 (m, 2H), 7.91 (br d, J=10.0 Hz, 2H), 7.59 (br t, J=7.3 Hz, 1H),
7.52 - 7.47 (m,1H), 7.45 (s, 1H), 6.70 (s, 1H), 3.77 - 3.75 (m, 3H), 3.38 (s, 4H), 2.88 (br t, J=6.0 Hz, 2H), 2.72
10 (brs, 4H), 2.48 - 2.44 (m, 2H),2.28 (s, 6H), 2.06 (s, 3H), 2.03 (s, 3H), 1.99 (s, 3H), 1.86 (br s, 4H).
SR 21
&Y 21A:
NH,

N
IR S 1F Bl & 775, Bib&% 20B B #6491 1E, B4LEY) 21A.
15 WEH) 21B:
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N
H

WAL ED | 7S5, L&Y 1IF BH0N 21A, (L&Y 1D Btk &9 4C, 8146 &% 21B.
'H NMR (400MHz, CDCl3) & = 12.46 (s, 1H), 8.64 (dd, J=3.5, 9.3 Hz, 1H), 8.14 (s, 1H), 8.07 (s, 1H), 7.95 (d,
J=9.3 Hz, 1H), 7.87 (br d, J=7.8 Hz, 1H), 7.74 (d, J=8.5 Hz, 1H), 7.56 (t, J=7.4 Hz, 1H), 7.50 - 7.44 (m, 1H),
5 741 (s, 1H), 3.87 (s, 3H), 3.71 (s, 3H), 2.77 (br s, 4H), 2.51 (br s, 4H), 2.19 (s, 3H), 2.16 (s, 3H), 2.01 (br s,
4H),
&Y 21:

B &9 21B(0.1 g, 169 pumol )R = % {88 2,2,2- =5 2 FE (392 mg, 1.69 mmol)iAF T 5 mL DMF H,
10 /A DIPEA (87.4 mg, 676 umol), MIFE] 40°C i+ 2 /Mo M58 B JE s ISR, IR\ E $hoK
K, EtOAc ZHL, A PUHT 4, i 26 % HPLC 2ifb 51659 21.  'HNMR (400 MHz, CD;0D)
& ppm 1.79 (s, 3 H), 1.87 - 1.97 (m, 4 H), 2.10 (s, 3 H), 2.13 (s, 2 H), 2.66 - 2.85 (m, 4 H), 3.20 (q, J=9.78 Hz,
2 H), 3.84 (s, 3 H), 4.65 (br s, 5 H), 4.78 - 4.85 (m, 2 H), 6.66 (s, 1 H), 7.54 - 7.67 (m, 3 H), 7.94 (d, J=8.29 Hz,
1 H), 8.01 (d, J=8.95 Hz, 1 H), 8.08 (s, 1 H), 8.22 (dd, J=9.17, 4.03 Hz, 1 H), 8.27 (d, J=8.80 Hz, 1 H). LC-
15 MS (ESI:m/z: 673.0 [M+1].

SR 22

e ”

H _p_

WEY) 22A:
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&Y 2,4- —5-7- T R -7 H-IE R (2,3-d e AN AL 4B ¥l T 25 mL A5 TR, I

NP RfiflE (842.54 mg, 8.77mmol, 624.10 pl), £ 110 °C S5 12 /M. SN 58 B G RONVRIYE, FHi
R BTy 8184059 22A. 'H NMR (400MHz, DMSO-ds) & = 8.83 (br d, J=5.6 Hz,1H), 8.20 (br d, J=9.0
Hz, 1H), 8.08 (br d, J=8.1 Hz, 1H), 8.03 - 7.95 (m, 3H), 7.77 (br d, J=3.7 Hz, 1H), 7.62 (br t, J=7.5 Hz,1H), 7.55
5 -7.47(m, 3H), 6.82 (br d, J=2.9 Hz, 1H), 2.39 (s, 3H), 2.11 (br d, J=13.2 Hz, 6H).
1b-EY) 22B:

7~

Tos,
vl
LI
HN)\N/ N”
(o) H _ﬁ_
o

N

N
|
K& 22A(100 mg,190.49 umol) ML A4 2B ¥ f#T 2 mL 2K 0.4 mL FUT BERREHR
RIANN Pda(dba)s (17.4 mg, 19.1 pmol). XPhos (18.2 mg, 38.1umol) F1 K>COs (52.6 mg, 380 umol), 100
10 °C FHPE 12 /N RSB S [ OB H K, DCM REEL =R, AHAHATEK NaSOs T4 5 s,
2 E TR AR & 22B.

WEW) 22:

HN—)

L
HN)\N/ N

_ﬁ_
o)

N
N

I

¥A-EY) 22B HfET 2 mL i-PrOH A1 ImL THF KRS T, NaOH (13.0 mg, 327 umol )& f# T 2
15 mLKHF, IMANRBERERFS, 100°C B8 /M. RBFEEFIMAKE K, EtOAc XL, A YA .
FH 5 P i B A s B84 5% 22, 'H NMR (400MHz, CD;0D) § = 8.86 (dd, J=4.1, 9.2 Hz, 1H), 8.16
(d, J=8.8 Hz, 1H),8.03 (s, 1H), 8.01 (d, J=9.3 Hz, 1H), 7.91 (d, J=8.3 Hz, 1H), 7.73 (d, J=8.0 Hz, 1H), 7.62 (t,
J=7.7Hz, 1H), 7.52 - 7.46 (m, 1H),7.25 (d, J=7.8 Hz, 1H), 6.94 (d, J=3.5 Hz, 1H), 6.71 (s, 1H), 6.55 (d, J=3.5
Hz, 1H), 3.89 (s, 3H), 3.67 (s, 4H), 2.84 - 2.78 (m,4H), 2.73 (s, 3H), 2.18 (s, 3H), 2.15 (s, 3H), 2.05 (s, 3H), 2.01

20 -1.96 (m, 4H).
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St 23

Bedee
H _p_
6

W EY) 5-1R-2,4- 5 -VERE(1.04 g, 4.56 mmol)FL 547 4B (0.5 g, 2.28 mmol, 1 eq)i# T ZBE(10mL) 1,
5 S0 DIEA (1.18 g, 9.12 mmol, 1.59 mL). FiEZF] 90°C A+ 12 /Mo [ SRIRYE 5 KK, H
EtOAc H =%, YIS GBI &4 23A.  TH NMR (400 MHz, CDCls) § ppm ~ 8.48 (dd, J=9.16,
3.89 Hz, 1 H), 8.38 (s, 1 H), 8.05 (d, J=9.29 Hz, 1 H), 7.91 (d, J=8.03 Hz, 1 H), 7.73 (d, J=8.53 Hz, 1 H), 7.54
-7.61 (m, 1 H), 7.47 - 7.53 (m, 1 H), 2.16 (s, 3 H), 2.19 (s, 3 H).

WEY) 23:
o
HN)\N/

NHo\

N

geNed
g

N
10 |

RIS 1 BT7ER %, B EY 1D BHOMLEY) 23A, (L&D IF BHOMEEY) 2B, BILE
%1 23. 'H NMR (400 MHz, DMSO-ds) & ppm 1.83 (br s, 4 H), 1.94 (s, 3 H), 2.03 (d, J=13.20 Hz, 5 H), 2.00 -
2.06 (m, 1 H), 2.44 (br's, 3 H), 2.70 (br s, 4 H), 3.28 (br s, 4 H), 3.77 (s, 3 H), 6.68 (s, 1 H), 7.42 (s, 1 H), 7.47 -
7.53 (m, 1 H), 7.54 - 7.62 (m, 1 H), 7.87 - 7.97 (m, 3 H), 8.06 (d, J=8.80 Hz, 1 H), 8.18 - 8.24 (m, 2 H), 8.37 (br
15 s, 1H),

WEY 23A:

SEHER 24
WEW) 24A:

N o

P
HN"N"NH o
N
geVes
U

N
I

BAEY 23(0.1 g, 153 pmo) M= T3t (1-ZF8 I 2E3E) %% (111 mg, 307 pmol) ¥&f#E T 3 mL H
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K, AR PA(PPh;),Cl (10.8 mg, 15.4 umol), CuBr (6.63 mg, 46.2 umol, 1.41 L) F1 PPhs (12.1

mg,46.2 pmol), FIRI N 110°C FHEHE 12 /NI o [N 585 ] S SR HIn KE 3 K, EtOAc 25
W=, ANUAHRTEK NapSO, TG AR, 40 2 EImEAi B 69 24A.
&Y 24:
o]

o
HN)\

N

N

~
N NH o
\ia/
*\
5 |

BALED) 24A R T HCYU ZENHE (4 M, 65.94 ul) w7, RN/, R 5 B 5 i A AN

NaHCO; ¥ 2 pH Z27E 9 Zifi. EtOAc =R, MRIKAAK, AR HKEeE, AHUARRS . i

224 % HPLC 4L 810 &4 24,  "H NMR(400MHz, DMSO-ds) §=11.17 (s, 1H), 9.36 - 9.28 (m, 1H), 8.85

(s, 1H), 8.28 (br d, J=13.3 Hz, 2H), 8.06 (br d, J=9.0 Hz, 1H), 7.96 (br s, 1H), 7.57 (br dd, J=3.3, 6.3 Hz, 3H),

10 7.25 (brs, 1H), 6.55 (brs, 1H), 3.74 (s, 3H), 3.31 (br s,3H), 2.55 (m, 4H), 2.53 - 2.52 (m, 6H), 2.47 (br s, 4H),
1.81 (brs, 4H), 1.79 - 1.75 (m, 6H).

_0O

SCHEf 25
WEY) 25:
N
HN)\N/ NH O
aeNeQ

U

N

|

15 BALE 24 (0.1 g, 153 pmol)FIFA P IEMHES (52.9 mg, 615 pmol)i& T 5 mL 2K 0.5mL /K KR &

WA, AR PA(OACc): (3.46 mg, 15.4 umol), K3PO4(81.7 mg, 384 pumol), P(Cy); (8.63 mg, 30.8 ymol,
998 pL), KBRTHEZE 110°C, HiHE 12 /M. [N 5855 R S IR 4, fH i i % HPLC 40415
F)1EY) 25. '"H NMR (400 MHz, DMSO-d) § ppm 0.55 - 0.66 (m, 2 H), 0.85 - 0.96 (m, 2 H), 1.71 - 1.78 (m,
1 H), 1.83 (brs, 4 H), 1.96 - 2.01 (m, 3 H), 2.03 (s, 3 H), 2.07 (s, 3 H), 2.45 (br s, 3 H), 2.70 (br s, 5 H), 3.30 (br
20  d,J=7.09 Hz, 4 H), 3.79 (s, 3 H), 6.67 (s, 1 H), 7.44 - 7.53 (m, 2 H), 7.57 (br t, J=7.58 Hz, 1 H), 7.71 (s, 1 H),
7.85 (s, 1 H), 7.91 (br d, J=8.07 Hz, 1 H), 7.96 (d, J=9.17 Hz, 1 H), 8.03 (d, J=8.56 Hz, 1 H), 8.37 (brs, 1 H),
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8.56 (dd, J=9.17,3.55 Hz, 1 H), 12.25 (s, 1 H). LCMS (ESI):m/z: 611.2 [M+1].

SR 26

WEY) 26:
N/\/[CN
PP
HN”"N”°NH 0
/0@\ ‘ Ff\

g

N

I

5 5 24 (0.1 g, 153 pmol)IF T 5 mL DMF 1, AR AEEH(5.03 mg, 76.9 pumol), Pdx(dba)s (28.2

mg, 30.7 umol), DPPF (17.1 mg, 30.8 umol) A1 Zn(CN), (36.1 mg, 307 umol, 19.5 pl). K MK FHEZE 120°C,

Arenfiipe 12 /hEF. RSEER S I SR RS, R A% HPLC 4i4b 364 26, 'H NMR (400

MHz, DMSO-ds) & ppm 1.83 (br s, 4 H), 2.04 (br d, J=13.20 Hz, 8 H), 1.91 - 2.12 (m, 1 H), 2.40 (br s, 3 H),

2.73 (brs, 4 H), 3.21 (brs, 4 H), 3.76 (s, 3 H), 6.70 (s, 1 H), 7.24 (s, 1 H), 7.48 - 7.54 (m, 1 H), 7.54 - 7.61 (m,
10 1 H), 7.88 (brs, 2 H), 8.10 (br d, J=8.31 Hz, 1 H), 8.33 (br s, 2 H), 8.46 (s, 1 H), 8.78 (br s, 1 H). LCMS

(ESI):m/z: 596.2 [M+1].

S 27
&Y 27A:
o

OO
HN)\
N

~
N” "NH o
\\P/
*\
N
I

15 &Y 24 (0.1 g, 153 pmol)¥F T 5 mL EtOH H1, KA Pd(dppHCl(11.3 mg, 15.40 umol)Fl EtsN
(46.7 mg, 461 pumol, 64.2 pL). K 80°C 7E—FAMlk (50 psi) G FRBL 24 /NI o OB SEHE G BL
TR gE, A& A& TLC 4ifb Bk &4 27A.

&Y 27B:

_O
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AN N2

.
HN 0
N

N NH \
N
i {\

N
I

&5 27A (60 mg, 93.3 umol)¥A i T- 2 mL EtOH ', AN NoHs-Ho0(95.4 mg, 1.87 mmol, 92.6 uL).
SR THR A 100°C, REH5HE 6 /M. [N 588 5 RSB IEIRAE, A H 4k LR 404 RIE & 27B.

WEY 27:
| \
ol
HN)\N/

NH O

/o?\ 7\

5 |
1b&4 27B (30 mg, 47.7 umol) F1 HOAc (210 mg, 3.50 mmol)¥&f# T 2 mL JH ZFE =2 Fg. MR
IRZ 120°C, REREEHE 1 /DI SORioe B G OB sk, fH i T % HPLC 2043 &4 27. 'H
NMR (400MHz, CD30D) §=9.17 (br d, J=6.5 Hz, 1H), 8.71 (s, IH), 8.55(br s, 1H), 8.16 (br d, J=8.5 Hz, 1H),
8.02 (brd, J=7.3 Hz, 1H), 7.69 - 7.60 (m, 3H), 7.42 (br s, 1H), 6.58 (s, 1H), 4.64 (br s, 4H), 3.83 (br s, 3H), 2.85
10 (brs, 3H), 2.66 (br s, 6H), 1.97 (br d, J=13.1 Hz, 6H), 1.92 (br s, 4H), 1.30 (br s, 4H).

SEHER 28
WAEY) 28A:

L
N O
RIFBLED 18A B4, BAL-EYILE 2 - FL P i 8 o in &R E-2-BR, 181h&% 28A. 'H
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NMR (400 MHz, CDCls) 6 ppm  7.44 (d, J/=2.89 Hz, 1 H), 7.23 -7.34 (m, 1 H), 7.16 (dd, J=9.16, 3.01 Hz, 1

H), 4.13 (t, J=5.21 Hz, 2 H), 3.95 (s, 3 H), 3.37 - 3.49 (m, 2 H) ,3.33 (s, 2 H), 2.92 (t, J=5.27 Hz, 2 H), 2.84
(brt, J=5.27 Hz, 2 H).
W& 28B:

(L,

5
RIEEW IF W 7EH4%, BALEY IE &b &59 28A, 540659 28B. 'H NMR (400 MHz,
CDCls) & ppm 2.85 (dt, J=15.50, 5.36 Hz, 4 H) 3.31 (s, 2 H) 3.35 - 3.51 (m, 2 H) 3.82 (s, 3 H) 3.89 - 4.17 (m, 2
H), 6.36 (d, J=2.89 Hz, 1 H), 6.70 (d, J=8.66 Hz, 1 H), 7.29 (s, 1 H).
WEY) 28:
N Cl
A
HN” N~ ~NH
\_ -
”@ l \
O\
CL
N~ 0
10 H
RAEEYD 1 70 %, Bib&9 IF B8Ntk &4 28B, 1h&% 1D B &4 4C, BHE
) 28. 'HNMR (400 MHz, CD30D) & ppm 2.18 (s, 3 H), 2.21 (s, 3 H), 3.45 (br s, 2 H), 3.53 - 3.73 (m, 4 H),
3.82 (br's, 2 H), 3.88 (s, 3 H), 3.97 - 4.24 (m, 2 H), 6.99 (br d, J=8.44 Hz, 1 H), 7.11 (d, J=8.98 Hz, 1 H), 7.31
(brs, 1 H), 7.65 - 7.78 (m, 2 H), 8.08 (br d, J=8.19 Hz, 2 H), 8.15 - 8.33 (m, 3 H).
15 Seigf] 29
WEY 29A:
NO,
_o
(o)
HN_ //O
N
o)

RAEACE Y 18A BT iERI%, AL EDINLR-2-2 W B B SV el lie, 154069 29A.
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W& 29B:

WYL &Y 1F BT iEH%, Bih&Y LIE B b9 29A, B1hE4 29B.
WEW) 29:

RS | &, BIED (F B HoN a9 29B, &Y 1D Hob &9 4C, BiLE
529, 'H NMR (400 MHz, CD:0D) 5 ppm 2.18 (s, 3 H), 2.21 (s, 3 H), 3.45 (brs, 2 H), 3.53 - 3.73 (m, 4 H),
3.82 (brs, 2 H), 3.88 (s, 3 H), 3.97 - 4.24 (m, 2 H), 6.99 (br d, J=8.44 Hz, 1 H), 7.11 (d, J=8.98 Hz, 1 H), 7.31
(brs, 1 H), 7.65 - 7.78 (m, 2 H), 8.08 (br d, J=8.19 Hz, 2 H), 8.15 - 8.33 (m, 3 H).
10 SEHERI 30
16L& 30A:
0,

5

)

OH
WYL &Y 1E BT, BAEY 1-E2-F-4- A EE-5-mE R R &4 3-H1 72-3,9- /IR 18
[5.51F ke A B ok &4 20B FfL &4 2-R 288, B340 30A.
15 W& 30B:
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NH,

OH
WRIEA S IR R 6% B EY 1B BHOMEEY 30A, 34654 30B.

WA 30:
OO
HN)\\N H
O _ﬁ_
(0]

N

N
OH

5 IR EY 1 7ER %, EY IF SHoNMEEY 30B, WEY) 1D BNt &Y 4C, BULEY

30. 'H NMR (400 MHz, CD30D) & ppm 1.78 (s, 3 H), 1.95 - 2.06 (m, 4 H), 2.09 (s, 3 H), 2.13 (s, 3 H), 2.71 -
2.83 (m, 4 H), 3.24 - 3.31 (m, 1 H), 3.71 - 3.81 (m, 1 H), 3.85 (s, 3 H), 3.88 - 3.96 (m, 4 H), 4.58 - 4.86 (m, 7
H), 6.67 (s, 1 H), 7.53 - 7.59 (m, 1 H), 7.61 - 7.68 (m, 2 H), 7.94 (d, J=8.07 Hz, 1 H), 8.02 (d, /=9.17 Hz, 1 H),
8.09 (s, 1 H), 8.21 (dd, J=9.05, 3.91 Hz, 1 H), 8.30 (br d, J=8.93 Hz, 1 H), 8.55 (s, 1 H).

10 SEHER] 31
WEW) 31A:
NO,
_0
N
N

20B (200 mg, 686 pmo) FIAEH (199 mg, 3.43 mmol, 252.34 uL)i& T 4 mL FFELH, 0 AEEFRR(82.4 mg,
1.37 mmol, 78.52 pL), 25°C #it— /Do RBEA A 2N A NaBH;CN (86.2 mg, 1.37 mmol), 0°C 448
15 BEHE— /DB R SEEE G R BIHR G, IR BRE A BANIET, DCM ZER =K. ANAETEK NaxSO4
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THE, W45, 18465 31A. '"H NMR (400 MHz, CDCl;) § ppm 1.15 (d, J=6.27 Hz, 6 H), 1.99 - 2.03 (m, 5

H), 2.25 (s, 4 H), 2.91 - 2.97 (m, 1 H), 2.91 - 2.97 (m, 1 H), 2.91 - 2.97 (m, 1 H), 2.91 - 2.97 (m, 3 H), 3.44 (s,
3 H), 3.96 (s, 3 H), 6.55 - 6.56 (m, 1 H), 7.83 (s, | H)e LCMS (ESI):m/z: 334.1 [M+1].

54 31B:
NH,
/0\©\
%Ng
BN

5
RIEWED 1F T7E5%, BUEY 1IE B b & 31A, /46E% 31B. 'H NMR (400 MHz,
CDCls) & ppm 1.33 (d, J=6.60 Hz, 5 H), 1.82 (br d, J=7.34 Hz, 4 H), 2.07 (s, 3H), 2.25 (br s, 1 H), 2.72 (br s, 4
H), 3.28 - 3.53 (m, 4 H), 3.74 (s, 3 H), 4.00 - 4.14 (m, 2 H), 6.42 (s, 1 H), 7.96 (s, 1 H). LC-MS (ESI):m/z:
304.1 [M+1]
10 & 31:

s /
HN” SN7 N
o H _p_

-~ 1l
0]

N

N

RYEEDD 1 0 T7 k6%, B &9 1F B i 91k &9 32B, 154664 31.'H NMR (400 MHz, MeOD)
& ppm 1.23 (d, J=6.60 Hz, 6 H) 1.66 (s, 2 H) 1.70 (s, 1 H) 1.93 (s, 3 H) 1.96 (s, 7 H) 2.75 (br s, 4 H) 4.58 (s, 8
H) 6.64 (s, 1 H) 7.48 (s, 1 H) 7.87 (d, J=5.38 Hz, 2 H) 8.07 - 8.17 (m, 3 H) 8.55 (s, 1 H). LC-MS (ESI):m/z:
15 639.1 [M+1].
SEHER] 32
& 32A:
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NO,

Br
N

s

N
|

RIEREW A 1E BITES%, LA -8 -2-F-4-F RS- R &9 3-H2£-3,9- 2K
ZRIR[5.5]F—Le o BT 1-IR-2- 0 -4- AR RS- SR ORI & 2- 1 k-2, 7- R IR IR[3.5] F
Yt. 1659 32A. "H NMR (400 MHz, CDCl3) § ppm 2.44 (s, 3 H), 3.15 - 3.22 (m, 4 H), 3.19 (s, 8 H),
5  3.98(s,3H),6.57 (s, 1 H), 8.23 (s, 1 H).
&) 32B:
NO,

N
|

R EYD 24A PT7IEN%, K& 23 BHNNED 32A, WEWM=TE (1-ZHELFE
BnB o &M =T (ZInE) Gk, HHEY 32B. "H NMR (400 MHz, CDCls) § ppm 1.27 (s, 2
10 H), 1.80 - 2.01 (m, 4 H), 2.39 (s, 3 H), 2.91 (s, 2 H), 2.96 - 3.03 (m, 4 H), 3.51 (s, 1 H), 3.93 - 4.04 (m, 3 H),
5.27-5.35 (m, 1 H), 5.71 (d, J=17.69 Hz, 1 H), 6.51 (s, 1 H), 6.72 (dd, J=17.63, 10.98 Hz, 1 H), 8.04 (s, 1 H),

8.12 (s, 1 H).
WEW) 32C:
NH,
g\g
N
|
15 IR EY) 49B W7 104, Bl &9 49A B iontb &9 32B, B4LEW) 32C.
EY 32:
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N7 Br
YU
HN N N

_||:|>_
O

N
|
WG 1 F7iERI%, BGEY IF B3 e 32C, 4659 32, WEY 1D B &
#523A. 'HNMR (400 MHz, CDCls) & ppm 0.58-0.55(m, 3H) 1.93 - 2.07 (m, 4H) 2.11-2.05 (s, 9 H) 2.74-
2.71 (m, 4 H) 2.76 (s, 3 H), 3.86 (d, J=2.89 Hz, 8 H), 7.19 (d, J=3.14 Hz, 1 H), 7.28 (s, 1 H), 7.37 (s, 1 H), 7.51
5 (d,J=9.29 Hz, 1 H), 8.06 (s, 1 H), 8.11 (s, 1 H), 8.41 (dd, J=9.16, 3.76 Hz, 1 H), 8.59 (s, 1 H), 11.31 (s, 1 H).
e 33

Ksvee
0]

_|I:I>_
O

&) 33:

7~

N

N
WRIEIED 1 TR %, G 1D BN &9 23A, WEY 1F Biohib 59 31B, 154k
10 &% 33, 'HNMR (400 MHz, CD;0D) & ppm 1.22 (d, J=6.36 Hz, 6 H) 1.70 (s, 3 H) 1.89 - 2.02 (m, 4 H) 2.10
(d, J=13.45 Hz, 6 H) 2.76 (br s, 4 H) 3.85 (s, 3 H) 4.64 (s, 4 H) 6.65 (s, 1 H) 7.55 - 7.60 (m, 2 H) 7.61 - 7.69 (m,
1 H) 7.96 (d, J=8.31 Hz, 1 H) 8.02 - 8.10 (m, 2 H) 8.19 (s, 1 H) 8.38 (d, J=8.80 Hz, 1 H) 8.56 (s, | H)LCMS
(ESDm/z: 677.0 [M+1].
M 34

N7 Br N
g )
CI” "N” °N N
H p”
oo ™

RIEIEY 8E RITiERI%, WWEY 2,4,5- =T g B o 59 5-1R-2,4- —FME0E, HEW
34A. 'H NMR (400 MHz, CD;0D) & ppm 2.17 (s, 3 H), 2.21 (s, 3 H), 8.28 (d, J=9.54 Hz, 1 H), 8.54 (s, 1 H),

15 WEY) 34A:

8.87 (d, J/=2.01 Hz, 1 H), 8.90 (d, J=2.01 Hz, 1 H), 9.04 (dd, J/=9.41, 4.14 Hz, 1 H).
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WED) 34B:

NO,
QNJ
N

®

|
WRABLEY 1B 76 &, KL aW 1-H2-5-4- 255 B AL &4 3-H12£-3,9- R AL I8
[5.5]F—He 53 BB b &9 25 -4- H AR 2L -5 A R KRG 59 3B, 134659 34B. 'H NMR (400MHz,
5  CDCl-d) 6=7.74 (s, IH), 6.47 (s, 1H), 3.86 (s, 3H), 3.27 (br d, J=12.2 Hz, 2H), 2.71 - 2.52 (m, 10H), 2.44 (br
s, 1H), 2.37 - 2.29 (m, 1H), 2.68 - 2.27 (m, 1H), 2.24 (s, 3H), 2.16 (s, 3H), 1.92 (br d, J=12.2 Hz, 2H), 1.73 -

1.59 (m, 2H).
WAEY) 34C:

)
N
|
10 WIS EY IF 710 4%, BIEY 1E SHoNMLEY) 34B, S04 34C. '"H NMR (400MHz,
CDCl5-d) 8= 6.57 (d, J=5.0 Hz, 2H), 3.87 - 3.80 (m, 3H), 3.08 (br d, J=12.0 Hz, 2H), 2.84 - 2.41 (m, 11H), 2.38

227 (m, 5H), 2.21 - 2.13 (m, 3H), 1.97 - 1.87 (m, 2H), 1.76 - 1.61 (m, 2H).
WEY 34:
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RIELED | RITIER%, UG IF BN EY 34C, WEW 1D BH LG 34A, 1540

£ 34, 'H NMR (400 MHz, CDs0OD) & ppm 1.64 - 1.82 (m, 2 H), 2.09 (s, 3 H), 2.14 (s, 3 H), 2.18 (s, 3 H),
2.43 (s, 3 H), 2.50 (br t, J=11.43 Hz, 2 H), 2.72 (br t, J=11.13 Hz, 6 H), 2.82 (br s, 3 H), 3.15 - 3.25 (m, 2 H),
3.37 (s, 1 H), 3.86 (s, 3 H), 6.76 (s, 1 H), 7.61 (s, 1 H), 7.99 (d, J=9.41 Hz, 1 H), 8.23 (s, 1 H), 8.55 (brs, 1 H),
8.83 (dd, J=17.12, 1.83 Hz, 2 H), 8.97 (dd, J=9.48, 4.10 Hz, 1 H).

SEHER 35

Nﬁcm
)\\ |

HN N N

O H

~ ﬁ_
0

&) 35:

N

Y
o
|
R GV RIS %, EMEMFE R ANEYI3D, WEYNDE N EDI6C, FHEY35.
H NMR (400 MHz, CD;0D)5 ppm 1.71 (br dd, J=12.05, 3.26 Hz, 2 H), 1.82 (s,3H), 1.85 (s, 3 H), 1.98 - 2.12
(m, 3 H), 2.17 (quin, J=7.34 Hz, 2 H), 2.61 (s, 3 H), 2.72 (br t, J=11.54 Hz, 3 H), 2.94 - 2.98 (m, 10 H), 3.15
(brt, J=7.15 Hz, 3 H), 3.68 (br d, J=12.55 Hz, 2 H), 3.86 (s, 3 H), 6.34 (dd, J=8.91, 2.13 Hz, 1 H), 6.65 (d,
J=2.26 Hz, 1 H), 7.43 (d, J=8.03 Hz, 1 H), 7.62 (d, J=8.78 Hz, 1 H), 8.00 (s, 1 H), 8.52 (br s, 1 H).
SHERI 36
&9 36:

HN” >N "NH o

WREED 1 F7E6 %, B &Y 1F 888659 2B, WEW 1D B8 54 34A, BU0E
%) 36. 'HNMR (400 MHz, CD30D) § ppm 2.00 - 2.05 (m, 4 H), 2.08 (s, 3 H), 2.14 (s, 3 H), 2.17 (s, 3 H), 2.85
(s, 7 H), 2.80 - 2.84 (m, 2 H), 3.85 (d, J=4.65 Hz, 5 H), 3.80 - 3.88 (m, 1 H), 3.85 - 3.87 (m, 1 H), 6.73 (s, 1 H),
7.62 (s, 1 H), 7.98 (d, J=9.54 Hz, 1 H), 8.22 (s, | H), 8.57 (s, | H), 8.83 (dd, J=18.95, 1.71 Hz, 2 H), 8.95 (dd,

J=9.48,4.10 Hz, 1 H).
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Seigf] 37

&Y 37

N/

HN H
0 _ﬁ_
o)
%Ng
N

/
W

/N\

WRIEIED 1 TR %, G 1D BN &Y 34A, WEY 1F Bk 59 20C, 544
S 4% 37. '"HNMR (400 MHz, MeOD) & ppm 1.99 - 2.03 (m, 4 H), 2.06 (s, 3 H), 2.12 (s, 3 H), 2.16 (s, 3 H),
2.54 (s, 6 H), 2.77 - 2.80 (m, 2 H), 2.82 (br d, J=6.53 Hz, 4 H), 3.17 (t, J=6.02 Hz, 2 H), 3.71 (s, 4 H), 3.84 (s, 4
H), 6.70 (s, 1 H), 7.61 (s, 1 H), 7.95 (br d, J=9.54 Hz, 1 H), 8.19 (d, J=1.51 Hz, 1 H), 8.54 (br's, 1 H), 8.79 (d,
J=1.26 Hz, 1 H), 8.84 (s, 1 H), 8.92 (br dd, J=9.16, 3.39 Hz, 1 H).
SLHER 38

N7 Br
BNy
Cl” "N” 'N
H_ll:l,_

RIEIEY 1D T ER %, B EY 2,4,5-=FE0E B NEY) 5-1R-2,4- A ME0E, LG58
1C & 4 16B, 94L&% 38A. 'HNMR (400 MHz, CD30D) § ppm 1.89 (s, 2 H), 1.89 - 1.89 (m, 1 H), 1.92
(s, 3H),2.12 - 2.20 (m, 2 H), 2.95 (t, J=7.34 Hz, 2 H), 3.08 - 3.16 (m, 2 H), 7.49 (d, J=8.07 Hz, 1 H), 7.96 (d,

10 WEY) 38A:

15  J=3.91Hz, 1 H),837 (s, 1 H).
&) 38:

)N\j\/l[Br

N

et
o

N

N

E

\_/
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RIS ED 1 BT7IER %, Kb &9 1IF B8O EY) 3D, HEY 1D BN &Y 38A, HiLE

¥ 38. 'H NMR (400 MHz, MeOD) & ppm 1.66 - 1.76 (m, 2 H), 1.82 (d, J/=13.30 Hz, 6 H), 2.04 (br d, J=11.80

Hz, 2 H), 2.17 (quin, J=7.40 Hz, 2 H), 2.63 (s, 4 H), 2.70 (br t, J/=11.80 Hz, 2 H), 2.97 (br t, J=7.28 Hz, 12 H),

3.17 (brt, J=7.28 Hz, 2 H), 3.67 (br d, J=12.30 Hz, 2 H), 3.85 (s, 3 H), 6.29 (dd, J=8.78, 2.01 Hz, 1 H), 6.63 (d,
5 J=226Hz,1H), 744, J/=8.28 Hz, 1 H), 7.57 (d, J=8.78 Hz, 1 H), 8.09 (s, 1 H), 8.52 (br s, 1 H).

SEHER 39

g )
HN N H N
o) —p—

-~ 1]
o

&Y 39:

N

N

/N\

WRIEILEY 20 BT ENI%, ¥EW 10E B a9 4C, HH-EY 39. 'H NMR (400MHz,
10 CDs;OD)§=9.11 (dd, J=9.54, 427 Hz, 1 H), 8.85 (s, 1 H), 8.80 (s, 1 H), 8.57 (s, 1 H), 8.12 (s, 1 H), 7.98 (d,
J=9.54 Hz, 1 H),7.63 (s, 1 H), 6.73 (s, 1 H), 3.85 (s, 3 H), 3.55 (s, 4 H), 3.03 (t, J=6.53 Hz, 2 H), 2.82 - 2.88 (m,
4 H), 2.65 (t, J=6.65 Hz, 2 H), 2.46 (s, 6 H), 2.17 (s, 3 H), 2.12 - 2.15 (m, 1 H), 2.13 (d, J=3.51 Hz, 5 H), 1.98 -
2.03 (m, 4 H).
SEHERI 40

N\Br
P
HN N NH
(@]

15 WEY) 40:

Q.

_ R

N

N N

N
|
WEEY | BI7ER, LG IF B85 32B, L&Y 1D B8 &9 34A, 1540
447 40. "H NMR (400 MHz, CD;0D) & ppm 0.86 (br t, J=7.34 Hz, 3 H), 1.22 - 1.28 (m, 2 H), 2.03 (s, 4 H),
2.14 (s, 3 H), 2.18 (s, 3 H), 2.51 (q, J=7.46 Hz, 2 H), 2.85 (br s, 4 H), 2.89 (s, 3 H), 3.86 (s, 3 H), 3.90 (s, 4 H),
20 6.79 (s, 1 H), 7.67 (s, 1 H), 8.00 (d, J=9.54 Hz, 1 H), 8.26 (s, 1 H), 8.56 (br s, 1 H), 8.82 (d, J=1.83 Hz, 1 H),
8.87 (d, J=1.83 Hz, 1 H).
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SEHER 41
WEW 41A:

_O

NO,

Br
QN)
O

N
|
RIS IE T iEHI%, BUEY 1-E-2-F-4-F 8-SR B AL EY 1-R2-F-4-F &
5 HSIHEZR, WA 3-WHE-3.9-TEMBS ST —in B i &Y - R4 IRIE4-2E) IR, 15
&4 41. 'H NMR (400 MHz, CDCl3) & ppm 1.72 - 1.83 (m, 2 H), 1.98 (br d, J=12.10 Hz, 4 H), 2.29 (s, 3
H), 2.64 (br d, J=4.28 Hz, 5H), 2.70 - 2.79 (m, 4 H), 3.61 (br d, J=12.23 Hz, 2 H), 3.94 (s, 3 H), 6.54 - 6.60 (m,

1 H), 8.18 - 8.21 (m, 1 H).
WEY) 41B:

N
)
|
RGP 24A W7 G %, FaY) 23 BHALEY 41A, WWEM=TH (1-28E L/
BB ovb M =T (2w Gk, 51069 41B. 'THNMR (400 MHz, CDCl3) § ppm 1.26 - 1.42
(m, 1 H), 1.27 - 1.41 (m, 1 H), 1.66 (s, 3 H), 1.68 - 1.78 (m, 2 H), 1.99 (br d, J=11.86 Hz, 2 H), 2.31 (s, 2 H),
2.39 (ddt, J=11.20, 7.57, 3.58, 3.58 Hz, 2 H), 2.50 (br s, 2 H), 2.66 (br s, 2 H), 2.71 - 2.79 (m, 2 H), 3.48 (br d,
15 J=12.59 Hz, 2 H), 3.96 (s, 3 H), 5.26 - 5.32 (m, 1 H), 5.69 (d, J=17.61 Hz, 1 H), 6.51 (s, 1 H), 6.71 (dd, J=17.67,
10.94 Hz, 1 H), 8.10 (s, 1 H).
W& 41C:

10
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O

WRAEAC G 1F TR %, K& 1E §Ho86 41B, 65 41C.

WEW) 41:
Br N
Néi A
|
HN)\\N N N/]
0 —P=
O
)
N
|
5 WRIEED 1| BRI, BIEY IF o805 41C, WEW 1D BioNLEY) 34A, 15140

447 41. 1HNMR (400MHz, CD30D) §=8.90 (d, J=1.8 Hz, 1H), 8.87 (d, J=1.8 Hz, 1H), 8.82 (brs, 1H), 8.26
(s, 1H), 8.05 (br d, J=9.7 Hz, 1H), 7.48 (s, LH), 6.91 (s, 1H), 3.87 (s, 3H), 3.38 (br s, 6H), 3.33 (d, J=1.7 Hz,
2H), 3.26 (br s, 4H), 3.12 - 3.02 (m, 1H), 2.95 (br t, J=11.7 Hz, 2H), 2.88 (s, 3H), 2.56 (g, J=7.5 Hz, 2H), 2.18
(s, 3H), 2.14 (s, 3H), 1.99 - 1.85 (m, 2H), 0.96 (br t, J=7.2 Hz, 3H)

10 SEitR 42

& 42A:
>
HoN N
[

IR GBI 0%, B EVAS NN G R I [dEMR-5-F%, 1SHEY42A. '"H NMR
(400 MHz, CDCls) & ppm 4.37 (br s, 2 H), 6.91 (d, J=8.56 Hz, 1 H), 7.62 - 7.75 (m, 1 H), 9.00 (s, 1 H).

15 WAEY) 42B:
>
HyN N

_ﬁ_
o}
WAIEILEY 1C T iER%, Bih-&9 1B B &4 42A, B40-E%) 42B.
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WAEY) 42C:

BeGes

_?_
o}
IR EY 1D B &, B EY 1C B NLEY) 42B, SHEY) 42C. "H NMR (400 MHz,
DMSO-des) & ppm 2.02 (s, 3 H), 2.05 (s, 3 H), 8.43 (d, J=9.16 Hz, 1 H), 8.47 (s, 1 H), 8.67 (dd, J=9.16, 3.26 Hz,

5  1H),9.53-9.60 (m, 1 H), 12.82 (s, 1 H)-
X"'@

WEY) 42:
H _p_

N

E\IJ]
N
|
RABEAC ST iR %, R EWIDE B EW42C, WEWFE S AL EYI3D, BILEY

42, 'HNMR (400 MHz, CD30D) & ppm 1.61 - 1.73 (m, 2 H), 2.00 - 2.06 (m, 1 H), 2.04 (br d, J=14.43 Hz, 1

10 H),2.08 (s, 2 H), 2.07 - 2.09 (m, 1 H), 2.12 (s, 3 H), 2.30 (s, 3 H), 2.34 - 2.44 (m, 2 H), 2.54 (br s, 4 H), 2.67 -
2.77 (m, 4 H), 3.73 (br d, J=12.47 Hz, 2 H), 3.85 (s, 3 H), 6.53 (dd, J=8.68, 2.32 Hz, | H), 6.68 (d, J=2.32 Hz,
1 H), 7.66 (d, J=8.68 Hz, 1 H), 8.03 (s, | H), 8.08 (d, J=9.17 Hz, 1 H), 8.77 (dd, J=9.17, 3.55 Hz, 1 H), 9.30 (s,

1 H).
SR 43
15 &Y 43:
Néim N
HN)\\N | H/QEENj

N

E\jj]
N
|
RABACE 1 WU7ER%, KL EY 1D BHONLEY 7D, &Y IF BHONLEY 3D, /LG
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¥ 43. 'H NMR (400 MHz, MeOD) & ppm 1.67 - 1.79 (m, 2 H), 2.06 (br d, J=12.10 Hz, 2 H), 2.14 (s, 3 H),

2.17 (s, 3 H), 2.63 (s, 3 H), 2.77 (br t, J=11.37 Hz, 2 H), 2.95 (br s, 6 H), 3.76 (br d, J=12.35 Hz, 2 H), 3.86 (s,
3H), 4.60 (brs, 2 H), 6.55 (dd, J=8.68, 2.45 Hz, 1 H), 6.70 (d, J=2.32 Hz, 1 H), 7.45 (dd, J=8.13,4.34 Hz, 1 H),
7.71 (d, J=8.68 Hz, 1 H), 7.93 (d, J=9.29 Hz, 1 H), 8.08 (s, 1 H), 8.25 (br d, J=8.07 Hz, 1 H), 8.45 (br s, | H),
5 8.84(dd, J=4.28, 1.59 Hz, 1 H), 8.88 (dd, J=9.11, 3.73 Hz, 1 H).
LiHF 44

WEY) 44A

/N\

RYELAY 1B RIT%, BILE 1-R2- 54T LSRR AL &4 3- 1 2£-3,9- 18
10 [551F—ke BB oA &Y 1-5-5-F A 5 2-F B4 EK A9 NN-Z R AEIRE4-f, 130 &
¥J 44A. 'HNMR (400MHz, CDCls) § = 7.83 (s, 1H), 6.55 (s, 1H), 3.94 (s, 3H), 3.34 (br d, J=12.5Hz, 2H),
2.72 (dt, J=2.0, 11.9 Hz, 2H), 2.35 (s, 6H), 2.32 - 2.27 (m, 1H), 2.25 (s, 3H), 1.97 (br d, J=12.5 Hz, 2H), 1.70
(dq,J=3.8, 12.0 Hz, 2H).
&Y 44B:

15 /N\

IR EY 1F 7564, BEY 1E S EY) 44A, B10LEY) 44B. 'H NMR (400MHz,
CDCLs) 6= 6.58 (s, 1H), 6.57 (s, 1H), 3.82 (s, 3H), 3.56 (br s, 2H), 3.08 (brd, J=12.0 Hz, 2H), 2.61 (dt, J=1.6,
11.6 Hz, 2H), 2.34 (s, 6H), 2.30 - 2.20 (m, 1H), 2.18 (s, 3H), 1.93 - 1.85 (m, 2H), 1.73 - 1.64(m, 2H).

WEY) 44:
g )
HN” N H N
/O _I,:,’_
o}
(Ng
20 /N\
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RIELED | RITIER%, B EY IF BHNLEY 44B, L&Y 1D BHNLEY 34A, 1540

&%) 44, "H NMR (400MHz, CD30D) & = 8.93 (dd, J=4.3, 9.5 Hz, 1H), 8.83 (d, J=1.8Hz, 1H), 8.79 (d, J=2.0
Hz, 1H), 8.19 (s, 1H), 7.95 (d, J/=9.5 Hz, 1H), 7.60 (s, 1H), 6.72 (s, 1H), 3.84 (s, 3H), 3.16 (br d, J=11.8Hz, 2H),
2.69 (brt, J=11.0 Hz, 2H), 2.53 - 2.47 (m, 1H), 2.45 (s, 6H), 2.16 (s, 3H), 2.12 (s, 3H), 2.07 (s, 3H), 2.04 - 1.99
5 (m2H), 1.71 (dq, J=3.8, 11.9 Hz, 2H).
SKHRI 45

WEY) 45A:

NO,

_O

)
N
|
RIS 1E TERI%, Bieaw 1-82-F4- PRI S-HEENNESY 3-FH-3,9-“ F g
10 [5.51F =0 BB E9) 1-8-5-F R 2-F 4K NGEY - AR, 54689 45A.

WEY) 45B:

NH,

_O

)
N
|
WAEEYD 1F B804, &% LE Biohih &4 45A, 181064 45B.
WEW) 45:

HN” N ” N
O _F,_
N
)
15 |
WRIEIEY 1 iR &, BHEY 1D BHCANEY) 34A, WEW IF B LG 45B, 1940
4 45. 'THNMR (400MHz, CD30D) &= 8.97 (dd, J=4.3, 9.4 Hz, 1H), 8.86 (d, J=2.0 Hz, 1H), 8.82 (d, J=2.0
Hz, 1H), 8.55 (brs, 1H), 8.24 (s, 1H), 8.01 (d, J=9.3 Hz, 1H), 7.67 (s, IH), 6.78 (s, 1H), 3.88 (s, 3H), 3.30 - 3.12
(m, 2H), 3.09 - 2.96 (m, 4H), 2.82 (br s, 3H), 2.51 (s, 3H), 2.18 (s, 3H), 2.15 (s, 3H), 2.10 (s, 3H).
20 LHEH 46

WEY) 46A:
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NO,
A©\/
QNJ

N

R EY) 1E BIT7 6%, % 1-8-2-9-4- T -5 B RN &1 3- 1 2-3,9- ZRURIB[5.5]1
e B HRNEYD 1-3-5-F B4 -2- LA E KRG ) N N-Z F BRR g -4-%, (51 &9)
46A. 'HNMR (400MHz, CDCls) 6 = 8.12 (s, 1H), 7.29 (s, 1H), 6.84 - 6.63 (m, 1H), 6.53 (s, 1H), 5.71 (dd,
5 J=1.0,17.6 Hz, 1H), 5.30 (dd, J=1.0, 11.0 Hz, 1H), 4.00 - 3.96 (m, 3H), 3.51 (s, 5H), 3.00 (br d, J=6.6 Hz,
1H), 2.82 - 2.72 (m, 2H), 2.55 (s, 1H), 2.39 (s, 6H), 2.00 (br d, J=12.5 Hz, 2H), 1.79 - 1.67 (m, 2H).

WAEY) 46B:
NH,
%

N

\

-~

~
WYL &Y 1F BT L6115, &Y LIE B &4 46A, B1hE4) 46B.
10 WEW) 46:

/N\

RIEHED 1 7R, FHGEY 1D Biovb&Y 34A, WEY IF B &Y 46B, 51k
&%) 46, '"HNMR (400MHz, CD;0D) & = 8.84 (s, 2H), 8.80 (br s, 1H), 8.57 (s, LH), 8.22 (s, 1H), 7.96 (d, J=9.5
Hz, 1H), 7.69 (s, 1H), 6.79 (s, 1H), 3.85 (s, 3H), 3.22 - 3.08 (m, 3H), 2.87 - 2.78 (m, 8H), 2.50 (q, J=7.3 Hz,
15 2H),2.16 (s, 4H), 2.12 (s, 4H), 2.09 - 1.82 (m, 2H), 0.85 (br t, J=7.3 Hz, 3H).
SEHER] 47
&Y 4TA:
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O,

N

/O\©\
™
RIS 1E TERI%, Bieaw 1-82-F4- PRI S-HEENNESY 3-FH-3,9-“ F g

[5.5]1 ke A& o & -8 -5- A2 2- A4 KM NLNLN2-— R RO kE-1.2- 0%, 54k
41 47A. "H NMR (400MHzCDCls) 6 = 7.80 (s, 1H), 6.55 (s, 1H), 3.93 (s, 3H), 3.23 - 3.16 (m, 2H), 2.87

R

5 (s, 3H),2.53 - 2.47 (m, 2H), 2.24 (s, 9H).
WEY) 47B:

RIEWED IF W7ER%, BUEY 1E BiAEY 47A, 54654 47B. 'H NMR (400MHz,
CD;0D-d4) 6 = 6.70 (s, 1H), 6.60 (s, 1H), 5.00 - 4.78 (m, 1H), 4.91 (s, 3H), 3.81 (s, 3H), 3.02 - 2.95 (m, 2H),
10 2.60 (s, 3H), 2.46 - 2.40 (m, 2H), 2.24 (s, SH), 2.26 - 2.22 (m, 1H), 2.15 (s, 3H).
&Y 47:

WRIEIEY 1 iR &, BHEY 1D BHCANEY) 34A, WEW IF B NG 478, 1940
& 47. HNMR (400MHz, CD;0D) & = 8.98 (dd, J=4.2, 9.5 Hz, 1H), 8.85 (d, J=2.0 Hz, 1H), 8.80 (d, J=1.8
15  Hz, 1H), 8.53 (brs, 1H), 8.25 (s, 1H), 8.04 (d, J=9.4 Hz, 1H), 7.71 (s, 1H), 6.86 (s, 1H), 3.88 (s, 3H), 3.26 (1,
J=6.6 Hz, 2H), 3.08 - 2.99 (m, 2H), 2.69 (s, 9H), 2.17 (s, 3H), 2.12 (d, J=7.6 Hz, 6H).
SEHE 48
&1 48A.:
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KL EW 34A (100mg, 242umol ). 2,4,6-=H #£-1,3,52.4,6- =8 Z =3I CfeiE T /KM 1,4- "5
H, I Pd(dppf)CL: (8.87 mg, 12.1umol) Fl K>CO; (66.9mg, 484umol), FHEZE 110°C, FSH5H FiE
PN SRR YE, IMNZRRZEE, FIMRE KB =0, TOKBRRMN TG k. JEmie

5 TREGEEEOELAIL, B[R EY 48A.

1) 48:
YO0
HN)\\N N i
o H

-~ I}

N

%
)
|
WEEY | 715G, LG 1D B8 EY) 34A, WA IF B#oN6EY 34C, 1540
&% 48, 'HNMR (400 MHz, CD;0D) ¢ ppm 9.03 (brs, 1 H), 8.95 (s, 2 H), 8.18 (d, /=9.41 Hz, 1 H), 7.90 (s,
10 1 H),7.59 (s, 1 H), 7.37 (s, 1 H), 3.98 - 4.00 (m, 1 H), 3.99 (s, 2 H), 3.97 (s, 1 H), 3.82 (br d, J=10.51 Hz, 5 H),
3.70 (brd, J=10.27 Hz, 3 H), 3.27 - 3.37 (m, 5 H), 3.09 (s, 3 H), 2.48 - 2.65 (m, 4 H), 2.36 (d, J/=12.59 Hz, 6 H),

2.20 (d, J=14.55 Hz, 7 H).
SKHaH 49

] NQNJ
@)

_ﬁ_
O

WEY) 49A:

7

N

X
[Tj

KALEY) 34 (150mg, 215 umol, 1 H8) M 2-F R idE-4,4,5,5-P0 FF AE-1,3,2- A AR 30 Jabi(72.5

15
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mg, 431umol,) I Z|Z = — HERFKPIRG A FIH, NN PA(PPhs)s (24.9mg, 21.60umol) 1 Na>COs

(45.7mg, 431umol,), ESLRIF FAE 90°C NHEHE 6 /N o B TEEE G R R BN DCM, K& =k,

AP TR Gt ot A TR R ik B EY 49A.

10

15

WEY) 49B:

O
N
I
B AP 49A (90 mg, 113.71 umol)¥E T MeOH (10 mL), I AJEAL-#%(20 mg, 113.71 umol, ZEfE 10%,
KE S0%), RMARFASSRERER, {EFET, BE 20~30°C THPE 18 /. [P 5EHEF R v

RZEE, JEW Y, SEMLEY 49B.
WEY) 49:

MALEY) 49B (30 2%, 45.33 THEEIR, 1 &) B RERFHMA Mn02(39.4 277, 453 T EEIR, 10
MEDY, T 30°C FHEEE 12 /0. RMNTBEEE I DCM #R, U8, JEMRSE AN, 2 i f) %
HEBEAAN-EY 49. "TH NMR (400MHz, CD;0D) 6 = 9.14 (dd, J=4.2, 9.5 Hz, 1H), 8.83 (d, J=2.0 Hz, 1H),

8.77 (d, J=2.0 Hz, 1H), 8.07 (s, 1H), 7.99 (d, J=9.8 Hz, 1H), 7.71 (s, 1H), 6.77 (s, 1H), 3.87 (s, 3H), 3.19 (br d,
J=13.2 Hz, 2H), 2.84 - 2.48 (m, 10H), 2.47 - 2.38 (m, 1H), 2.35 (s, 3H), 2.17 (s, 3H), 2.14 (s, 3H), 2.09 (s, 3H),

2.03 (brd, J=12.0 Hz, 2H), 1.79 - 1.66 (m, 2H), 1.34 (d, J=6.8 Hz, 6H).
SR 50

&Y 50:
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N
)

|
KAE70 34 (0.1 50,143 BB, 1 &) NI EEMRR (49.4 =50, 575.87 TEE/R, 4 &) IMAH]
AR RK BT A8 770, N PA(OAC)x(3.23 =7, 14.4 THEE/R, 0.1 K8, = &R (8.07 =7, 28.7
MEE/R, 0.2 ) Al KoCOs(76.4 250, 359.9 THEE/R, 2.5 H&), EAMRY T 90°C M#IRF: 6 /M. &
5 NSERUGIRRBERIMA DCM Fike, KB —I, APUETR, KR, HIBRIES & S 3ot 6
VLS B340 &9 50, 'H NMR (400MHz, CD30D) 6 = 9.19 (dd, J=4.2, 9.5 Hz, 1H), 8.82 (d, J=1.7 Hz, 1H),
8.75 (d, J=2.0 Hz, 1H), 8.52 (br s, 1H), 7.96 (d, J=9.5 Hz, 1H), 7.88 (s, 1H), 7.70 (s, LH), 6.73 (s, 1H), 3.85 (s,

3H), 3.18 (br d, J=11.7 Hz, 2H), 3.02 (br s, 8H), 2.71 (br t, J=11.7 Hz, 3H), 2.67 (s, 3H), 2.18 - 2.09 (m, 9H),
2.04 (br d, J=11.0 Hz, 2H), 1.83 - 1.71 (m, 3H), 1.08 - 1.01 (m, 2H), 0.66 - 0.60 (m, 2H).

10 SEHER 51

WEY 51A:
| >
Cl)\\N H N
e
o”/P\

RYEALEY) 1D BTN, LY 2.4.5-=F0E B O &Y 5-1R-2.4- —FWETE, 1L&EW 1C

B &9 428, B3LEY S1A.
YOI
/4
HN)\\N N N
7~
o <

15 WEY) 51:
N

X
[Tj

RABACE 1 7RIS, KA EY 1D B L&Y 51A, L&Y 1IF HHoutb &9 34C, 51k

-~
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44151, '"HNMR (400 MHz, CD;0D) § ppm 9.31 (s, 1 H), 8.55 (dd, J=9.17, 3.42 Hz, 1 H), 8.15 (s, 1 H),

8.07 (d,J=9.17 Hz, 1 H), 7.67 (s, 1 H), 6.72 (s, 1 H), 3.84 (s, 3 H), 3.31 (dt, J=3.21, 1.64 Hz,2 H), 2.63 - 2.98
(m, 10 H), 2.52 -2.59 (m, 1 H), 2.48 (s, 3 H), 2.12 (s, 3 H), 2.09 (s, 3 H), 2.04 (s, 3 H), 2.01 (br s, 2 H), 1.64 -

1.76 (m, 2 H).
5 i 52
WEY) 52A:
NO,
Br
Q)
/N\

RIS 1E TS5, FALEY 1-5-2-F-4- -SRI 54 3-H12E-3,9- AR IR
(551t ke BHANNEY) 1-1R-2--4-F -5 RN EY) NN-T P EIRIE-4-1, /e
10 52A.

54 52B:
NO,

N

o

/N\

WG9 52A (0.1 32, 279 FEEIR, 1 H&). 2-F NG E-4,4,5,5- T H 5-1,3,2- R M A 30 0 e
(234 Z70,1.40 ZFEEIR,5 HE) T DME M H0 FREAERIF, A PAd(PPhs)s(32.2 =7, 27.9 Tl EE
15 IR, 0.1 M&), NaxCOs (59.1 =50, 558 TR, 2 &), WAEH 3R, BAHAHE T T 110°C #iidk: 12 /)
B [RMVEAH DCM #ike, FZKBRG =R, 0 AU A oK BB T 185 1 i e T3 L& 52B.
&Y 52C:
NH,

N

o

/N\

IR Y 49B W14, Bl &9 49A B ioNtb &9 52B, BA4LEWY) 52C.
20 WEW) 52:
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T Q0
HN)\\ N H/Q:N/
o) <

N

Y

/N\

RIS | BTTER %, LY 1D BN EY 34A, EW IF HHOMEEY 52C, 34
#4152, 'H NMR (400 MHz, CD:0D) 6 ppm 0.96 (d, J=6.85 Hz, 6 H), 1.74 - 1.86 (m, 2 H), 2.10 (br d,
J=12.47 Hz, 2 H), 2.14 (s, 3H) 2.17 (s, 3 H), 2.64 (s, 6 H), 2.85 (br t, J=11.19 Hz, 3 H), 3.13 (br d, J=11.86

5  Hz,3H),3.85(s,3 H), 6.86 (s, 1 H), 7.58 (s, 1 H), 7.96 (d, J=9.29 Hz, 1 H), 8.26 (s, 1 H), 8.80 (d, J=1.83 Hz,
1 H), 8.85 (d, J=1.83 Hz, 1 H).

e

SEHER] 53
WEW) S3A:
»\85%
N
/N\
10 IR EY 52B 7 i#%, BED 2-F N ME-4,4,5,5-V0 FF2E-1,3,2- S A0 I b & 5y
WAV AR, B1E9 53A.
&) 53B:

A@w

NH,
RNJ
/N\

WL &Y 1F 7 iEH%, Bih&Y LIE B b &4 53A, B16E4 53B.
15 WEH) 53:
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SEee
HN)\\ N H/Q:N/
o) <

N

v

/N\

R¥EA T 1 RTiES %, G 1D HHOMLED) 34A, HEW IF BHNLED) 53B, 346
#4153, 'H NMR (400 MHz, CDs0D) 6 ppm 0.28 (br d, J=3.91 Hz, 2 H), 0.59 (br d, J=7.83 Hz, 2 H), 1.81 -
1.97 (m, 2 H), 2.16 (d, J=14.43 Hz, 9 H), 2.78 (s, 6 H), 2.80 - 2.88 (m, 2 H),3.05 (br t, J=11.86 Hz, 1 H), 3.47
5  (brd,J=1223 Hz, 2 H), 3.86 (s, 3 H), 6.77 (s, 1 H), 7.17 (s, 1 H), 7.95 (d, J=9.54 Hz, 1 H), 8.24 (s, 1 H), 8.56
(s, 1 H), 8.80 (d, J=1.83 Hz, 1 H), 8.86 (d, J=1.83 Hz, 1 H).
B 54

NO,
_o

cl
[NQ
N

(/)

N
|

-

WAEY) 54A:

10 RIS EYD 1E BT7ER %, K 1-50-2-30-4- P -SRNG5 3-F E-3,9- /R IB[5.51+
— SR WG - -2- -4 S-SR A G 1-F 4 (IRAE-4-28) IREE, 151659 54A.
'H NMR (400MHz, CD:0D) & = 6.79 (s, 1H), 6.68 (s, 1H), 3.84 (s, 3H), 3.24 - 2.76 (m, 8H), 2.72 (br s, 1H),
2.71 - 2.65 (m, 2H), 2.02 (br d, J=10.8 Hz, 2H), 1.89 - 1.71 (m, 2H).
&Y 54B:

NH,

_0O

Cl
N

X
[Tj

WRIEIED) IF W74, UG 1E BG4 54A, /4659 54B. 'H NMR (400MHz,

15
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CDCls) 6 =8.04 (s, IH), 6.56 (s, 1H), 4.02 - 3.91 (m, 3H), 3.65 (br d, J=12.1 Hz, 2H), 2.81 - 2.73 (m, 2H), 2.66

(brs, 4H), 2.56 - 2.37 (m, 5H), 2.31 (s, 3H), 1.98 (br d, J=12.2 Hz, 2H), 1.84 - 1.71 (m, 2H).

WEY) 54:
Néj:Br N\
| )
HNJ\\N N N7
o H

_|I:I)_
o

e

Cl
N

)
N
|
5 WRIBEY 1| WTEH%, Bl 1D B Nib&4) 34A, 054 1F B8 1B, 84059 54,
'"H NMR (400MHz, CDs;0D) & = 8.88 (dd, J=4.2, 9.4 Hz, 1H), 8.85 (d, J=1.7 Hz, 1H), 8.81 (d, J=1.7 Hz, 1H),

8.27 (s, 1H), 8.15 (d, J=9.4 Hz, 1H), 7.97 (s, 1H), 6.78 (s, 1H), 3.90 (s, 3H), 3.39 (br d, J=11.1 Hz, 2H), 2.95 -
2.56 (m, 10H), 2.48 (br t, J=11.6 Hz, 1H), 2.41 (s, 3H), 2.15 (d, J=14.4 Hz, 6H), 2.01 (br d, J=11.6 Hz, 2H),

1.82 - 1.67 (m, 2H).
10 Seigf 55

WAEY) 55A:
NO,
/O\@Y
F

WRAEAC &P 52B 7%, HAED 52A B &Y 1-3-2--4- P L5 AR, JUEY
55A. 'HNMR (400MHz, CDCl3) d = 7.95 (d, J=7.9 Hz, 1H), 6.78 (d, J=12.3 Hz, 1H), 5.36 - 5.26 (m, 2H), 3.97
15 (s, 3H), 2.14 (s, 3H).
&) 55B:

/O\Q\K

¢

)

WL &Y 1E BITERI%, BIEY 1-E-2-H-4- PR E-S- R FERN-EY 3-F 5-3,9- —F I8
(5.5 F— %2y B e i &40 55A Ffb&4 1-H F-4- (WRIE-4-FE) IR, 54L& 55B.

NO,
N
|
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WEY) 55C:

)
N
I
IR S YI49B I T ikl 4%, B S WI49A B o N & WI55B, 34 &HI55C.
WEW) 55:

WRENA DTS2, BAE D oL E34A, WEDIFE L EPI55C, BUWED
55. 'H NMR (400MHz, CD;OD) J = 8.83 (d, J=1.8 Hz, 2H), 8.79 (d, J=1.8 Hz, 1H), 8.24 (s, 1H), 7.94 (br d,
J=9.8 Hz, 1H), 7.53 (s, 1H), 6.84 (s, 1H), 3.83 (s, 3H), 3.45 - 3.37 (m, 2H), 3.08 (br d, J=10.9 Hz, 2H), 2.91 -
2.47 (m, 1H), 2.79 (brt, J=11.1 Hz, 8H), 2.41 (br s, 1H), 2.33 (s, 3H), 2.14 (d, J=14.4 Hz, 6H), 2.03 (br d, J=11.0
10 Hz, 2H), 1.77 - 1.64 (m, 2H), 1.30 (s, 2H), 0.95 (br d, J=6.8 Hz, 6H).

SEHER 56
WEW) S6A:
NO,
_0
F

RIEIEY) S3A T hl %, BUEY 52A BN EY 1HR2-F-4-FA RS- AR, /e
15 ¥ 56A. 'HNMR (400MHz, CDCls) § = 7.57 (d, J=7.8 Hz, 1H), 6.76 (d, J=11.4 Hz, 1H), 3.94 (s, 3H), 2.08 -
1.92 (m, 1H), 1.09 - 0.94 (m, 2H), 0.81 - 0.65 (m, 2H).
&) 56B:
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)
N
|
WIEILEY 1E HIJTESI%, BInEw 1-8-2-F-4- A5 X&) 3-H3E-3,9- “ R 412
[5.5] ke B ALEY) 56A FILEY 1-FFRE4- (IRIE-4-2) TREE, 14L& 56B. 'H NMR

(400MHz, CDCl3) 6 = 7.51 (s, 1H), 6.57 - 6.48 (m, 1H), 3.94 (s, 3H), 3.63 (br d, J/=12.0 Hz, 2H), 2.83 - 2.45 (m,
5 11H), 2.43 - 2.36 (m, 1H), 2.31 (s, 3H), 2.06 - 1.93 (m, 4H), 1.79 - 1.67 (m, 2H), 1.34 - 1.21 (m, 1H), 1.07 - 0.94

(m, 2H), 0.78 - 0.69 (m, 2H).
WEY) 56C:

ﬂ@y

N

E@
WRAE SRR 76 4%, B EPNER oL &7I56B, 131065 9156C. '"H NMR (400MHz, CDCls)

10 8=16.62-6.51 (m, 1H), 6.13 (s, 1H), 3.84 - 3.80 (m, 3H), 3.33 - 3.21 (m, 2H), 2.81 - 2.40 (m, 12H), 2.32 (s,
3H), 1.93 (br d, J=11.5 Hz, 2H), 1.78 - 1.68 (m, 2H), 1.31 - 1.17 (m, 1H), 0.92 - 0.84 (m, 2H), 0.67 - 0.53 (m,

NH,
N
|

2H).
WEW) 56:
Br N
|
HN)\\N H N/]
O —P—=
o}
QNJ
O
N
|
15 WL G T EH %, B EYIDE B S 34A, L EWFR oL EI56C, BLEW
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56, 'HNMR (400MHz, CD;0OD) J = 8.85 - 8.79 (m, 2H), 8.77 (d, J=1.8 Hz, 1H), 8.20 (s, 1H), 7.98 - 7.86 (m,

1H), 7.11 (s, 1H), 6.73 (s, 1H), 3.82 (s, 3H), 3.38 (br d, J=11.7 Hz, 2H), 2.87 - 2.49 (m, 10H), 2.42 (br t, J=11.6
Hz, 1H), 2.33 (s, 3H), 2.13 (d, J=14.4 Hz, 6H), 2.02 (br d, J=10.9 Hz, 2H), 1.79 - 1.64 (m, 2H), 1.42 - 1.07 (m,
2H), 0.89 - 0.86 (m, 2H), 0.56 (br d, J=7.8 Hz, 2H), 0.25 (br d, J=3.8 Hz, 2H).

5 K 57

&Y 5TA:
NO,
%
N
|

RIS IE iR, B 1-8-2-F-4-F -5 R B ot &9 1-5-5-F AL -2-
HJL- 4RI, B4L-&Y 57A. H NMR (400MHz, CDCl:) 8= 7.75 (s, 1H), 6.48 (s, 1H), 3.87 (s, 3H), 2.93
10 -2.85(m, 4H), 2.33 (br s, 4H), 2.23 (s, 3H), 2.16 (s, 3H), 1.61 - 1.53 (m, 8H).

WEY) 57B:
NH,
/O\©\
E\%
N
|

RYEALEY LF WITVER &I, MAED 1E B ok &4 5STA, 5146-& ) 57B. 'H NMR (400MHz,
CDCls) 8= 6.62 (s, 1H), 6.58 (s, 1H), 3.85 (s, 3H), 3.61 - 3.50 (m, 2H), 2.82 - 2.75 (m, 4H), 2.41 (br s, 4H), 2.32
15 (s, 3H), 2.19 (s, 3H), 1.65 - 1.60 (m, 8H).
&Y 57

T
Z
z
Z/ N
IZ O
|
O=71
|
z =z
N\ /
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RIEED 1 AR, KL a) 1D HHONEY) 34A, &M IF BHEONMELEY 578, /1L

£ 56, 'H NMR (400MHz, CD:0OD) 6 = 8.89 (dd, J=4.2, 9.5 Hz, 1H), 8.81 (d, J=1.7Hz, 1H), 8.77 (d, J=2.0
Hz, 1H), 8.58 (s, 1H), 8.16 (s, 1H), 7.91 (d, J=9.5 Hz, 1H), 7.58 (s, 1H), 6.73 (s, 1H), 3.83 (s, 3H), 3.16(br s,
4H), 2.89 - 2.82 (m, 4H), 2.81 (s, 3H), 2.12 (d, J=14.2 Hz, 6H), 2.04 (s, 3H), 1.84 (br s, 4H), 1.73 (br s, 4H).

5 SCHERI 58

& 58A
NO,
0
1o ¥
E\%
|

RIGILAD 1E BIJ7IEH%, A -8 -2-TR-4-H 8-SR B o ib &9 1-98-5-H 3t -4-
FHFE-2-2 0@ 3%, B4b&% 58A. H NMR (400MHz, CDCls) & = 8.03 (s, 1H), 6.64 (dd, J=11.0, 17.9Hz,
10 1H), 6.45 (s, 1H), 5.61 (dd, J=1.1, 17.7 Hz, 1H), 5.19 (dd, J=1.1, 10.9 Hz, 1H), 3.89 (s, 3H), 3.02 - 2.93 (m, 4H),
2.36 - 2.28(m, 4H), 2.23 (s, 3H), 1.56 (td, J=5.5, 15.1 Hz, 8H).
1b-E%) 58B
NH,

IR Y 49B W7 1EH 4, Bl &80 49A Bt &9 58A, 154654 58B.
15 WE) 58

HN N H N
P _ﬁ_
(0]
N
N
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RIEED 1 ER&, G 1D BHOVLED 34A, WLED IF NG 588, 5L

%) 58, '"H NMR (400MHz, CD;0D) J = 8.88 - 8.82 (m, 2H), 8.80 (d, J/=1.7 Hz, 1H), 8.57 (s,1H), 8.21 (s,

1H), 7.96 (d, J/=9.5 Hz, 1H), 7.64 (s, 1H), 6.83 (s, 1H), 3.85 (s, 3H), 3.13 (br s, 4H), 2.92 - 2.83 (m, 4H), 2.79

(s,3H), 2.49 (q, J/=7.6 Hz, 2H), 2.14 (d, J/=14.4 Hz, 6H), 1.85 (br s, 4H), 1.74 (br s, 4H), 0.84 (br t, J/=7.5 Hz,
5 3H).

SKHa 59

AXCIJ:I )

H _p_

&Y 59

N

%
)
|
IR EY 1 & 7775, BAEY 1D FMLEY) IF 7 58 o8& SE FMiL-&4) 3D, k&
10 Y159, 'HNMR (400MHz, CDs0D) 6=9.08 (d, J=4.2, 9.5 Hz, 1H), 8.79 (d, J=1.8 Hz, 1H), 8.75 (d, J=1.8 Hz,
1H), 8.53 (s, 1H), 8.04 (s, 1H), 7.92 (d, J=9.5 Hz, 1H), 7.57 (d, J=8.7 Hz, 1H), 6.63 (d, J=2.3 Hz, 1H), 6.46 (d,

J=2.3, 8.7 Hz, 1H), 3.82 (s, 3H), 3.74 - 3.66 (m, 6H), 3.70 (d, J=12.2 Hz, 2H), 2.69 (t, J=11.6 Hz, 3H), 2.55 (s,
1H), 2.52 (s, 3H), 2.12 (s, 3H), 2.09 (s, 3H), 2.00 ( d, J=12.2 Hz, 2H), 1.67 (q, J=3.7, 12.0 Hz, 2H).

SEHER] 60

xﬁBQ )

H _p_

15 WEY 60

N

E@

N

|
WIEEY 1 Hl %715, BAEY 1D FLEY) IF 733l o &9 34A FMLE9) 3D, /L&
#159. TH NMR (400MHz, CD;0D) & = 8.98 (dd, J=4.2, 9.5 Hz, 1H), 8.82 (d, J=2.0 Hz, 1H), 8.78 (d, J=2.0

Hz, 1H), 8.52 (s, 1H), 8.18 (s, 1H), 7.98 (d, J=9.5 Hz, 1H), 7.59 (d, J=8.7 Hz, 1H), 6.67 (d, J=2.4 Hz, 1H), 6.50
20  (dd,J=2.4,8.7Hz, 1H),3.84 (s, 3H), 3.73 (br d, J=12.7 Hz, 2H), 2.97 - 2.61 (m, 10H), 2.60 - 2.52 (m, 1H), 2.49
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(s, 3H), 2.14 (s, 3H), 2.11 (s, 3H), 2.03 (br d, J=12.3 Hz, 2H), 1.78 - 1.63 (m, 2H).

SEHER 61

ATCIJ:I )

H _p_

&Y 61

N

%
)
|
5 WIEEY 1 Hl %7, BEY 1D FMLEY) 1F 7353l & o940 549 8E Fik &4 34C, 1S4b&
Y159, 'HNMR (400MHz, CDs;0D) 6 = 9.05 (dd, /=4.2, 9.5 Hz, 1H), 8.80 (d, J/=1.7 Hz, 1H), 8.75 (d, J=1.8
Hz, 1H), 8.53 (s, 1H), 8.06 (s, 1H), 7.92 (d, J/=9.5 Hz, 1H), 7.59 (s, 1H), 6.69 (s, 1H), 3.81 (s, 3H), 3.14 (br d,

J=11.7 Hz, 2H), 3.01 - 2.54 (m, 11H), 2.52 (s, 3H), 2.13 (s, 2H), 2.16 - 2.12 (m, 1H), 2.10 (s, 3H), 2.08 (s, 3H),
2.00 (br d, J/=11.7 Hz, 2H), 1.79 - 1.65 (m, 2H).

10 SEHER 62
WEY) 62:
)y )
HN N N N
0 H _p—
~ 1]
Cl
N
N

|
FRIELLEP0 1 (70 % B &9 1D B4 &Y 8E, 34654 10, 'TH NMR (400MHz, DMSO-
ds) &=12.92 (s, 1H), 9.08 - 8.94 (m, 1H), 8.87 (dd, J=2.0, 9.2 Hz, 2H), 8.35 (s, 1H), 8.29 - 8.21 (m, 2H), 8.04
15 (d,J=9.6 Hz, 1H), 7.72 (s, 1H), 6.90 (s, 1H), 3.84 (s, 3H), 3.00 - 2.92 (m, 4H), 2.56 - 2.53 (m, 4H), 2.32 (s, 3H),
2.06 (s, 3H), 2.02 (s, 3H), 1.65- 1.54 (m, 8H); LC-MS (ESI): m/z: 655.0 [M+1].

A 1
RG] 1A
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Wee

B 4-REFER-1,2- (10 g, 65.30 mmol)¥A T- HCOOH (9.03 g, 187.92 mmol, 7.40 mL)H, I\ EhER¥A
(5 M, 100.00 mL). 110°C THiHE 15 Mif. REEHRE, A 2M MEENAERIEZ M, G RKEE
AT . by, JEPHLT SN . KRS G ESHEY 62A. 'H NMR (400MHz, CD3:0D-ds) &
=8.55(d, J=1.6 Hz, 1H), 8.4 (s, 1H), 8.22-8.19 (m, 1H),7.74 (d, J=8.8Hz, 1H).

xR 1B:
/Oi %
HoN N

WRIEIED) IF W70 %, a1 B ad 62A, /46EY 62B. 'H NMR (400MHz,
CD;0D-ds) 8 =7.93 (s, 1H), 7.37 (d, J=8.8 Hz, 1H), 6.93 (s, 1H), 6.78-6.75 (m, 1H).

XTI 1C:
\
HoN N
|

A& 62B (7.8 g, 58.58 mmol) AT 100 mL AcOH A, AN G (14.87 g, 58.58 mmol) AL R
B9 (9.61 g, 117.16 mmol), JRMNAE 25°C FHEHE 2 MF. RNVSEEE, BERGRERR, H IMBER
AN 2 pH 2 R3] 9. F &P HEERL, RIRAK, MAEEkeg, WA U, &
i SRS, B2 BT 5 62C. TH NMR (400MHz, CD;0D-ds) & = 8.00 (s, 1H), 7.34 (m,
J=8.8Hz, 1H),6.84 (d, J=8.8Hz, 1H).

STHRH 1D:

p

H,N N
e
o”P\
WIS EY 1C Wikl %, BUEY 1B B A& 62C, H546E% 62D. 'H NMR (400MHz,

CDs0OD-ds) 6 =7.88 (s, 1H), 7.44 (d, J=5.2Hz, 1H),6.61-6.58 (m, 1H), 2.03 (s, 1H), 1.99 (s, 1H).

Xf R 1E:
Nﬁim kg
Cl)\\Nl N/Q:N/
o)

H_ _p_—
11

WRIEIED 1D BRI, &% 1C Bk &9 62D, 53464 62E. 'H NMR (400MHz,
DMSO-d6) § = 12.84 (s, 1H), 12.33 (s, 1H), 8.43-8.36 (m, 3H), 7.82 (d, J=9.6 Hz,, 1H), 2.03 (s, 3H), 1.99(s,
3H).
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xR 1

_O

0=7

HN
N
X
)

|

WRAEAE 1 RS, K &2 1D AGEY IF 2038 #0816 &9 62E Mk &9 3D, RE
¥ 62. 'H NMR (400MHz, CD30D-d4) d = 8.50 (s, 1H), 8.36 - 8.08 (m, 2H), 8.00 (s, 1H), 7.82 - 7.68 (m,
1H), 7.59 (brs, 1H), 6.63 (d, J=1.8 Hz, 1H), 6.24 (br s, 1H), 3.84 (s, 3H), 3.66 (br d, J=11.9 Hz, 2H), 3.13 - 2.78
(m, 8H), 2.76 - 2.56 (m, 6H), 2.01 (br d, J=14.1 Hz, 8H), 1.80 - 1.59 (m, 2H).
RIOH 1 BEEEE® (D

SERIP R
LA E e

1) B 10pL #BE 2 10mM FIRRG SRS 54692 Echo LDV A, A Echo 2B &4 71 B
2. R B AR

1) HES IxEE NG IxEEZEM, 5mM MgCl, 1mM DTT( 75 FEEE), 7K.

2) FHFR R (Ol SN G pPORIC ] 10nM B (ZOREE SnMD FH 2uM R (ZIRE 1uMD RGO A 6

BRI

3) ¥ Al1-H1, J24-P24 (FLALES) MO SuL &4, HRFLAFIMA SuL BFFRR G .

4) 1000 rpm, 23°C B C» 30s.,

5)23°Ci# & 15min.

6) M SuL [ IxPEFEE P AR B # i 40pM ATP (EGER (A19del/T790M/C797S), ATP 4 & 20uM) .

7) 1000 rpm, 23 ‘CEL» 30s.

8) 23°C ¥ & 60min.

9) AN 10uL F Detection 22/ WRIEC B 9 250nM TK Antibody-Crypate (£ 125nM) Fl 1x D2 (&

W 12 £5).

10) 1000 rpm, 23°C B> 30s.

11)23°Ci¥F 60min.

12) ] Envision SBEYE, FREETHEAT H ELAE BV AL S Hred BRI E30 HI T ICs0.
RS R AREYRT EGFR (A19del/T790M/C797S )i i M F04I 1 ICso £ 1 R,
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it E 1 FPRATATLUE 1, AR FMEMLEY% EGFR (A19del/T790M/C797S) R i 11 B A 5

IR o
REH 2 BHEtsEi (2)
LB B E D
43 HIEL 40 pL AHREE] 0.1 mM AL & PIE TR 0.1 mM&0.03mM (K% &7 F] Echo 384 1L PP
M, Labeyte 2y m] 1Y Echo 58L& MRS, 3 MR, 3t 11 ME AL RN REAL 100
nL &P, MRAL & VAL B SN R P ) ik 0 1000 nMe 22 & 73(Crizotinib& AP26113){E
B S SV P ) B R N 1000 nMe 546 S I(AZD929 D AT B S5 ST H 4 B 4 300 nM
2.5 RS
(fE 384 FLATIAR 1, BR T A1-HI1 #1 124-P24 fL, BFLIIA 5uL2 x EGFR WT A Ik TK 1257 (0.1
nM EGFR WT, 2 uM TK) ¥ 5 uL 2 x EGFR C797S T790M L858R £ ik TK i &3 (0.4 nM EGFR
C797S/T790M/L858R, 2uM TK); 1E A1-H1 F11 124-P24 FLANN 5 ul S 5 37 2 sk /E 4 100930
HGHHR . L 1000 Be/5r R FE 20 60 B EAMIMRAE 23°CIFE 15 2080
Q)FER AR A, BEFLINN 5 ul 2x ATP ¥ (EGFR WT: ATP y 50uM; EGFR (C797S /T790M/L858R):
ATP 20 uM), LL 1000 ¥ /43 B3/ B0 60 F5.
(3) BRI, 7E 23°CHFE 90 741
(4) FERMAANN 25K (4 nM TK HifAAT 125 nM XL665), 10 uL £5L, Ll 1000 /45 18 5
060 F, HiR. 23CHE 60 4.
(5) 1EZ ALY Envision F AR
AR b XLt 5 205 AT EdE, 5 HRER 1C50.
REGEE R ARPLEYRT EGFR (WT)FI EGFR (C797S/T790M/ L858R) Y BEE P3N ICs £ 1
R,
it WFE 1L PRATATUESR, ARELEDIXT EGER(WT)RIEGE A 45 5if ik Htk, 4 EGFR
(CT97S/TT90M/ L858R) H Mg VA7 75 B b 4k

#1
SEHAIAL A1) EGFR (WT) EGFR (A19del/T790M/C797S) EGFR (L858R/T790M/C797S)
ICs0(nM) ICso(nM) ICso(nM)
1 - 2.64 -
2 - 0.613 -
5 - 1.63 -
6 - 2.54 -
8 - 0.792 -
9 - 0.485 -
13 - 5.79 -
16 - 0.491 -
17 - 856 -
18 - 253 -
19 - 12.9 -
20 - <0.0508 -
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21 - 30.6

23 - 0.0517

25 - 1.79

26 - 0.679

28 - 185

29 - 67.6 -
34 7.92 0.218 0.16
41 5.12 0.212 0.26
44 11 0.281 0.21

D

2

3)

4)

Rd 3 fRsEELR®1)
ST
M PR 7R B A
(1) A431 357755 88% DMEM + 10%ME4-1IE + 1% L-BEWNE + 1%A
(2) B 34 KA} A431 GIRHET 3 B AMEA, A3 RINGEMECH Se6 N4l T75 B, 15184
KIS 3e6 MIME: T75 #5350
F—RK: BigUMAR
() BERRELZE MR JHElE. B FREERE 37°CoRIE AT Bl
) BrEaMMIBFM b AR TR, JFH 6 mL PBS i§%E—K.
(3) WEHL 5 mL BARR Eh 2 PRI BIRE IR M BRI (B8 17 £, RS E k.
@ AR TR 3.5 mL JREE, R, ([FHEEES MR RS HAlS R R, TR
NS 5% CO, f) 37°C B 574640 1 min;
(5) F] 10 mL ZHff 3% 7 AL S 840, B2 0.6 mL A& T4 (ViCell XR):
(6) FHI3% 77 H 0 40 L R o B BAR T 75 MO I3 12 Sed M2 (AR B2 2500 /N
FLOs
(@) AEGNMAR P AL INA 100 L BERR R e, L ESLHInA SopL gER, AN E 5%
CO, ) 37°C #HFRFAh IR .
HR: g
(1) WOuL HEY OREN 1 mM) #| Echo ALK T .
(2) 1000 rpm B5-Co¥RFLIR 10 s FF I TR 48 H HCH 20 AR .
(3) #MR LA R, A Echo XHMLEYIIT 3 MEAEMRE, HEMLEYME 10 MR
B IZ 5350 250 nL A0 AR, 285K A0 AU R B TR AR R =R
FHR: I CTG FHiik
() ¥53% 72h J5, FHIEMR IR FLAH TN 25 pl CellTiter Glo, #EY6EY 10 min.
(2) 1£ Envision {247
AT WS THENIE, B 509 A I X B PR 446G 1 R B B A4 105 240 M v A 40 ol

i) ICs00

IR

115



10

15

20

25

30

35

WO 2019/015655 PCT/CN2018/096344
AIRIGEYIRT A431 T2 B VG PRGN ICso FE R 2 IR

Zhig
MR 2 hERATATLAE AR S PITERT A431 40 BA R AF R £
BRep 4 HRPTHEESLR(2)
LW TTEE:
% T Ba/Fs (EGFR A19del/ T790M/ C797S) EiF41iE
8 Echo M AR AL &P 3 AR RE, SRAGM 10 uM 2] 0.508 nM 10 NUEIR S, Hib &
2| 384 fLiRH, AL 1250l G, AN R, BALA 2000 4> Ba/Fs (EGFR A19del/ T790M/
C797S) AU, SOuL AR, fE COL 37T CIEFFAMIIETE 3 Ko 3 KJa, IIA 25uL F A5, =i H 10
43%h, Envision $24% .
AR AT
I T A FOB B B AL T 2 (% ) (Max-Sample)/(Max-Min)*100 % ( (3 )
RIREE-B/MRBE)*100% ). ZE L4 (Model 205 in Activity Base, IDBS) I75 ICso ¥4z »
WIS R
AR A% Ba/Fs (EGER A19del/ T790M/ C797S) 4 iG MERDH ) 1Cso 763 2 IR
Zhig
M 2 RBATAT AR ), AR L&Y% Ba/Fs (EGFR A19del/ T790M/ C797S) =ZRAFHIANE BA
IRUFH AR . XTER ] 1 %t Ba/Fs (EGFR A19del/ T790M/ C797S) =278 (4N M B AL FNHI R R
REp 5 g1 RBERILIH L

SRR

K2R e AZENETA] 100% DMSO 7 #l#k2 10mM i 1mM, A5 Echo
fihh MR, RSl 150nL, =F5FRE, T mAIE RN 2k, (EYZRED 100uM B 10pM. K&k
AR 1000rp B0 5 4340, Hanks “FHTERIATETE, %08 10uL/120K/AL CHME N 1.24107) IIANE
AWEYIR 384 FLARH, 1200rpm &0 30s, 37°C WEH 30 74P &AL 5uL A 0.1% BSA Hanks “F
1 TRV R U EGE, EGF 9K 4 1uM.  1200rpm 5.0 30s, 37°C W H 20 408h. HFLIMA Sul4X
()25 A S VR PR AR ZE 00, 1200rpm 250 30s, 37°C WEH 30 408h. SEFLIIA SuL 0.25% Eu fil D2 (¥
TBAT, 1200rpm 550 30s, BEEHHER T, FiR (22-26°C W& 4h-24h, EEHRGELIE S 665nm/620nm
KIAE T
SLEE R, AR BALA YR pEGFR Ba/Fs (EGFR A19del/ T790M/ C797S) 4UAR B ER LI ME I HI ) ICso
HARER 2 PR,
Zhig

BT EGFR ) B BEER A0 R) B0 )5 o7 LLBOS A7 T 40 B 9 I SRR E G, o 1F 2 R 7E EGFR A {7
FE e AR B Rk, FLAE I I P sl rh 2 5 E B 4E - pEGFR Ba/F3(A19del/ T790M/C797S)
11 R 355 P AT o B A EL R R R B S 0%t Ba/Fs(A19del/ T790M/C797S) = 2 AR 4 o A AL Fry il R Ak 3T 1
F > TRV BT 4 S P AT R Ah e o R 2 el DUE H, AR A5 Ba/Fs(A19del/
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T790M/CT797S)4H e 1 B A 175 MG 2 AR G M IR B o XTHR A9 1 X% Ba/Fs(A19del/ T790M/C797S)4H

e Y AR A B A TE AR T 1

22
g | AIEGURIEISE A P R i EGFR WERR L& TE
o A431 EGFR WT | Ba/Fs(A19del/T790M/C797S) | Ba/F3(A19del/T790M/C7978S)
1Cs0(nM) 1Cs0(nM) 1Cs0 (nM)
2 811 178 68
3 3239 638 187
4 3751 556 278
5 890 313 96
6 997 361 187
7 - - 533
8 - 275 133
9 282 149 149
10 - 6026 -
11 - 180 -
12 1256 239 203
13 >10000 3620 1725
14 - 351 -
15 - 583 -
16 - 211 -
17 - 4753 -
18 - 1646 -
19 - 1220 -
20 - 214 -
21 - 1959 -
22 - 249 -
23 - 103 34
24 - 4085 -
25 - 642 -
26 - 764 -
27 - 2713 -
28 - 2657 -
29 - 1594 -
30 - 290 -
31 - 242 -
32 - 79 57
33 - 162 -
34 154 22 19
35 533
36 168 45 25
37 357 56 94
38 - 371 -
39 - 187 195
40 561 31 24
41 245 9 25
42 - 442 -
43 - 496 -
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44 - - 9
45 - 87 27
48 - 152
51 - 36
54 - 39
57 - 26.8
58 - 18.6 -
59 534 54.3 534
60 271 47.6 271
61 58 32.2 58

X R 1 >5000 1014.0

B 6: EPRHBWR (1)

SR T

FE Bz A Ba/Fa(A19del/ T790M/C797S) KIS H) FA#5 1 (CDX) BALB/c #R/) R EBEAT RN 252
8. BALB/c MR, MM, 6-8 A, REEZ) 1822 7, H/NRIAZRE SPF HINIA A, SN EL M
BEHER (5 R/ANRER). FTaMET, SRAUKEM AT NS Fra M4 el LA s 3RERE
WIER L SE S =R . S 48 R TAb gt gElF e /N R T T & R/ RAEA IR R N4
M, FFRER K. P A RLASIZ) 80-120 S B KN UASEE . Kk g &R H D RSG
2y, H &Y Birgatinib (15 250/ T3, WEWY 34 (OHRIGE 5 Z50/T 5, 15250/ T3, 4525
T30 RALE 41 (3Rl 5 25T 5, 15 =5/ T3, 45 2500, EEEH 13 K, Ky T&
20 MBI — WA 4 R RE, AR 2RiE, BEURARTHE: v=05axb?, K
a Al b 23 AL MR K AR A% . DUR 2580 8 A A A B 4 S P F) T 25 g 38 A R i DA R
AL AT X BRI IR BUSR A E . Hrb TGI (the tumor inhibition value, FiEAFUINHIZR) it
AR HR ISR 2P e AR K S E R, KA ib &4 Birgatinib (15 Z 570/ 5%) 410 TG N 8.6%,
&Y 34 (RIAH 45 25070 AR TGN 101%, WEY) 34 (iléh# 45 25/ 7)) AR TGI
N 109%.

TEARFE SR A R A JE 55 14 R, JHTHRUG — KRG ZAAT X 2h 5, PRI T SRALYE 43 BUSCER /N B 1L
K, AT 4255 1h, 4h. 8h Ml 24h WA/ RIIMLIK . FFICRIML) 1000l 24, HE THUkEE .,
8000rpm, 7min By CUNEILIE, FRAET-80°C . FE45 24 5 2h [RI I USCEE /N R AN MR IR 2, ORAFT--80°C
FA Ry Ry (CEL PD 2347 (4 R B AN 100 me),  HEATAS AN SR AT .
SEIEE R WK 3 MK 4,

#£3

5700 = R AR (mm?)

e MR 0k |2k |5k | 8% | 0£ | 2 | 3K
22 %] R N/A 85 143 315 582 765 929 1048
Birgatinib 15 255/ R 84 124 292 | 477 646 880 965

5 =5/ T IR 84 108 212 395 505 748 881
WEY) 34 15 Z 5w/ T3/ R 84 76 107 126 176 292 326
45 = /T 3R 84 56 32 35 42 73 68
WEY 41 5 2w/ T Wik 84 103 203 348 485 707 814
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15 Z 5/ T /R 84 68 69 82 115 146 211
45 Z /TR 84 47 24 7 4 0 0
4
AT e Brigatinib &) 34 &Y 41
& CEFT 3R 15.0 15.0 15.0
Tis (h) 5.57 10.0 20.5
AUC, . (nM.h) 32808 57037 121718
1 3¢ (nM),2h 5177 3553 6990
[ (nmol/kg),2h 5807 16667 18567
fifi(nmol/kg),2h 10217 32533 29567
Zhip:

AR WAL EYITELE L FAE N Ba/Fa(A19del/ T790M/C797S YRIFHIFA 51 (CDX) BALB / ¢ 4
NI 257 R TSR BT IR iE v . AR B BP0k 2 RIAE I IR % 40 43 e g Bt i 8 I 25 4
T, YA AR /N RAR G & R 230 13808

Riehl 7: EHEHBIT (2)
LIk

1. 4HfREE TR e PC-O IR SN AR TR, H53R 551 RPMI-1640(4H 55 7)) Hoim 10 % i 2 i
i, 100U/ZF HEZRM 100 ng/ZfH5EER, 37C. 5%CO. WHaHETF. — APk HER-EDTA 7%
P AL AR HANM A 80%-90%, #EBIAZRES, WIAIM, T4 BN Sx10944
o

2. YHMEEER: B 0.2 ZFH(E 5x10°MPC-O 4Hi 2 (PBS: Matrigel = 1:1) B¢ FEF T8 A/ ER
A G, dekefied R/NR. EEMES 7K, MEMREFIARUAR] 169 mm® B, K48 MR
R E R BN 2 4 T BT IR 7 414 2 . PBS NARRZZITIR, Matrigel /2R

3. 4525 FIEN 09 K50 Zi/ke. 10-21 K25 Zri/kg; HIRGH; LHMR: —RK—Ikx3
il

Py S B ST iR AR
B R i R R B AR . MBI R AN, V=05axb?, a Ml b 2 AR ME K
KA.

WA PIEIFNIET RO TGH %) PEAT -

FRE Bl 00 B2 19 5 TR A5 HE AR X R 44 AR (relative tumor volume, RTV), iFHAR N RTV = Vi/ Vo,
Horp Vo SR HLAZERT (D Doyl B FTA MR AR, Vi AR BRI — OB i B AR, TRTV 5
CRTV HUJA— R ¥# .

TGI (%), WM A -KINHIZR . TG (%)=[(1-C-ALBEAH 45 25 45 TR P38 R — 2 AR A T R 45
DI PSSR ARAR) R0 HRZEL YT 45 SRS P35 R AR — Y 7 x BT 4R ¥R 9 7 B SF 35J8 R FR) 1% 100%
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FESER S e KA i A, JFIHE TG (%)

SEEYEER. K 5. bG8 34 55 23 K TGL N 100%.

2S5
. B AR (mm?)
SR A 2R (
OR | 2R | 6K | 9K | 13K | 16K | 20K | 23K
75 % IR / 186 257 | 285 | 326 482 527 637 921
50 =/ T
(0-9 K)
= — 1 1 2 7
WEY) 34 S EETE 85 98 9 5 40 45 76 11
(1021 &)
50 =/ T
(0-9 K)
= — 184 1 4 44
WEY 41 S E AT 8 98 5 36 30 37 42
(1021 &)
R AL

FE/N B T AETE PC-9 (A19deD) #7U, A BIL &Yt L K B S MsEA, JFHA
A4/NERBCR, Son T REFHE 4
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L3 (D ot &P BTz,

(D

~N EP’
A EEHREL, 5~6 LA 5~7 TLAMbi . Csr RIGEM Csy M dt, Hr, ik 5~6 JG
Fe G HE . 5T JUAMIEEE . sy MBI Cs 7 I IAT B R HUAL;

Jsopee

R7—P-Rg Ry—P—Rg
gitgpo O A 0

RiEH Hy MR, Crefidh. Cre bl CoolEEER Coo A, Hrh, AR Clefidk. Co
6 At Cop MRS IR Cop MBS AATEYE 1. 2 303 > R B
R#EH H. K%, CN. OH. NOs>. NHp. Ciehidh. Coslfidh, Cogbidl, Cora APl CaoIPMisk,
CaoFABIE, KEEM 3~14 JuZe3F 5L, HA, BTA NHa. Creliidh. Coolfidk, Coghtdh, CouIbidE,
Cas IMEE. CaoIhbREE, ZEEEM 3~14 JUHIF ALY 1. 2 803 A R BUL;
Rs & H H. b3\ Cre Hi Ak Co ML B L Ca6 I PEdt S 2L L -OC(=0)NH, . -OC(=0)NHR . -OC(=O)NRR ,

\

NRC(=0)OR. -NHC(=0)OR. -NHC(=0)OH. -O(CH2):NR:Ry CyoshiHE. Cae PR 1. 283 4
N 2% O R T I 5~6 Juad 3k, H, AR Cre ks, CaeHEiEME 1L 2303 A N 3 O JEF 1 5~6 It
PR FAT RN 1. 2 3K 3 4> R B
nikH 0. 1. 2. 3 fil4;
Ra Fl Ry 73 ARSI HINE F Hy Cos Ke M Cos Zobid, TR Cos BedEM Cos R R4 1. 2803 MR
HUAR
B# Ra Ml Ry EEFEAE—HRIE N 5~6 TLAH
Ry M Rs 70 A7 0% H Hy % CNL NHa CrabedE. CraZ8bedt, CaeMibisE, FKHEM 5~6 TuARIF
B, H, BTIR NHo Crafihh, Craditbilh, CaePibidk, KA 5~6 A BATER 1. 2803 MR
HUAR
B, Ra M RsIEEAE—#E, JERLE 1. 2 803 Motk 3 Ny S MO E7 1 5~6 o, Hr, Frik
5~6 JUIMMTHERE 1. 2 303 > R B

¢ ARSI Hy X Z& . CN. OH. NHa. Crefidk. CreZihisk. =0 f1=S;
Ry Al Re 73 A4 3% B H AT Coe St s

121



10

15

20

25

WO 2019/015655 PCT/CN2018/096344
B, Ry M R EEHAE M A 5~6 Juadh, BTk 5~6 JuaeMEREY 1. 2 303 > R B4

RIEAKZE. CN. OH. NHa. Cre st Cos st Coo M, Cao MPEHE. Cao MIAEE, Cao FABLEE,
Credefidk. 3~6 JuaILEdh, HREEM 5~6 Juid5 sk, Hrr, Bk Crefidk. Coslfidk. CosBidk. Cis
MPEsE, Cao Mt CacPhBIE, CreZubish, 3~6 JUAIFfSE. I 5~6 Jue 5 HATIER 1. 2 8¢
34 RO

R’#H H. F. Cl. Br. I. CN, OH. NH,. CHs. CH;CH>. CH;CH>CH:. (CH3):CH. CH;0. CF;. CHF,
1 CH,F;

CHORORNIRIE T ISR T H, TR 5~6 JUARIREE, 5~6 TUAIF. 5~T JuAIA B, 3~14 LA, Cra
Fele e Cos Fbidt Cro AubidE 3~6 TUIRIFFEE, 5~6 TLIR 5 £ “I%7, 43T ik F -C(=0)N(R)-+

N(R)-» -C(=NR)-, -(R)C=N-. -S(=0):N(R)-» -S(=O)N(R)-» N, -NH-, -O-, -S-, -C(=0)0-. -C(=0)--

-C(=S)-+ -S(=0)-. -S(=0)-FI-NR)C(=O)N(R)-;

PAEARf]—FE AL T, 2% )57 8ds 57 AR08 B 40 arsbk 5 1. 2 8403,

2ARYERAER 1 it S e 2% T e mydh, Hrb, RGH F. ClL Br. I. CN. OH. NH:.

CHs. CH3;CH:. CHi;CH:CH:. (CH:)CH. CHsO. (CHs):N. -~ N\ F3\ @

v

AN,

3ARIEAUFIE R 1 802 AR BB A% Erle2idh, Hid, RiEA H. XER. Cia bidEM Ca R
BEdE Cos MM Coo I S5 IE, H, FTIR Cia kil Cus Zebidk. Cos MM Cye ikttt
FILAEEY 1. 2 803 S R BUAC.

AARYERAER 3 it S e 25 T Ee iy dh, b, Ridk A H. F. CI. Br. 1. CHs. CHiCHa.

L'I

CH3;CH>CH»>. (CH3):CH. CH;O. CH3CH»,O. CH;CH>CH>O. (CH3);CHO- \/O\\ﬂ':[] , AT

& CHs;+ CH5CH,. CH;CH>CH,. (CH;3)CH. CH;0. CH;CH,O. CH;CH,CH,O. (CH;)CHO- x0-.

o
il fE3EwE 1. 288 3 4~ R BUAR.

SARIEAHER 1 80 2 Frid b &WEcH 257 EaTRez i), H, RyH H. K%, CN. OH. NO:.
v Can FRBGLEERT 3~12 TR HE3E, ATR NHa G FRBESEAN 3~12 U4 3Rk TR R 1. 283 4>

R B,

OARYEANFNEK 5 RSP e 2% BTz i #:, Hrb, Ryt H. K2, CN. OH. NH2. NO».

yug
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1
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N
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H ~

yug
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9 o
. -NHCH,CHs. -NHCHs. -N(CHz), %1 |
5 SARFEAUHEK 1 802 P& e 2y E el ez iEh, Hrh, ReitH H. F. Cl. Br. CN. OH.
NHy. CH3. CH:CHzw CHsCH.CHa. (CH3)CH. CH:O. =S F1=O.
OMRAERRIE R 1 84 2 Frid b &pel 2% bl sz iish, Hrb, 3 A R EoRE:, ek, mhng &L, it
ek, WEMERE, PADCERZE . PRGN, MEMREL . FMEmR LRI L, PR ORAE, mEWEL. mpmEkt. npeg
b, mERRSL . PAGERE . PRSI AE . MEMRSL . S RN i AT IR Re BUAX

EIE .

10 TOARFEBURIER 9 Arid b EWsH 255 ez idh, o, 50 ot : %

/
N N
seles oeleelies
N -7 1‘{ - - N -7 NT T
0 Co Co Lo L \
S
Co 5
.7 - N
l oo .

LTAREACR R 1 8L 2 Frid i 4 & e 222 Bz fyEh, K, Ry A1 Ry 3 s7 ik B H. CHa.
CH;CH; f1-S(=0).CHs, ATiA CH;. CH3CH, F1-S(=0)CH; /T %k 1. 2 3¢ 3 4~ R L.

-’
-

e
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extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).
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