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ATCRBA R EY KB
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ARE T PRI, W& RANTREAR U EY S H 5.
HREAR

RAE N — ST R 77 40 R ) A 5% 40 T B R (pathogen  associated molecular
patterns, PAMPs) 5535 15 #1 5< 47 % 3 (damage associated molecular patterns, DAMPs)ZE i
BAEAY), RIENMEKARES REOKE, BIRIKA procaspase-1 ZH NA &K
caspase-1, FF4H MR TR K pro-IL-18 A pro-IL-18 7 HAEAL AR . A W40 14
H) TL-18 A1 TL-18, W3 SAEAH S HE R Rk &5 07 S A &M A W 8. AR AL AT
G RVRSZ AR, RAEAMEIE W] ARG R A BRGS0, (B IHE 2R 3%t RE A hk
RAE BN OR A G B 440 . B A R H R 45 5 3 B AL 45 ¥ B (nucleotide-binding
oligomerization domain, NOD)FESZ R S pyrin £ 82 [ 3(NOD-like receptor family,
pyrin domain-containing protein 3, NLRP3)#&hE /MA IR 705 NFAT T

NLRP3 # 14 /Ma AL RE5(NLRP3) EECES(ASC, PN PYCARD)FI— AN
& (caspase ) A, 223011 NLRP3 & /Mg A6 A {E 5 2L mRIEsEes . 26—15 58
% TLR4(Toll like receptor4)fs S K, it NF-xB A%, S IL-1B F1 IL-18 £ FI R
FeAE JEE S NLRP3 M5, 55 — (5 5 (@ NLRP3/ASC/pro-caspase-1 &A1
A, BIEERE OIS N 5 5 A 2 DR A& B S AL R B4R 45 A S R T2 A SC B AR BE H (ASCs

Apoptosis-Associated Specklike Protein containing a CARD)¥%. &, ASC 5 cysteine

protease caspase-1 B HAE R RAR A KRR A, R R bR &
(pro-caspase-1) A BIVIHGEIE I, 2 G0 IERAEE-1 (caspase- DUIFIRTAIE U
KA T IL-18 A IL-18, AEILFEEA ISR IL- 1 M1 IL-18 JFREEI S, 5
RALAMMREL, RN . ASC B B iR B e W DLE AR IR G AL R 2 5 Bl
-8(caspase-8), PJEIFTATEZUR IL-Ip A1 IL-18 f HAL 2 Ak B 03+ 5] K dnpfET. ik
28 1) NLRP3 A% /MATEA KT TLR4 15 5B, B R EEHRARE-11 B#%
VU AH) LPS, JAZ) NLRP3 RIE/MMEGE T, (2t Gasdermin D {56 SRS
FHHIET .

NLRP3 fI R3S SRR, TEAR R REIN . R FRN . &
PR A RGP BB R MESIRA S E B RAEEPOR . e BRI MR
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Bty PR REFER O . SIS AERELL . R ISP B BRERIE . RFET4E(L. HTk
VERRETYEAG . O ATV . IARAE . MR . B . SO A3
TRIE. KRBT R P B BmEgmR . JOEMEmR . BRGEMIT %,
ARG . SCOUVE BN . SRR A SR GAE | 12 ELE I T 0 B i A R
NLRP3 &b-F 20 E (14 B, 7T CLMARYR - REWT 68, BRIF &5 19 NLRP3 % /M
0 70 B AT B IR LA
KARE
ﬁﬁ%ﬁﬁ? FANTCREA R NAY), A% FH T9097 NLRP3 FHICEH .
— 7, AR T AR a e 2% a2, PR g gt
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Ry Ry
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Hr

Y= XONHEER, X i%H NRy, Y ikH C(=0):

Y X SR, XMLk H CRy 80 N, Y H N

R, Ry M Rs JAr e B Jit. K& . -OH. -NH,. -CN ZRAEE4% 0-6 A~HUL
HEARPLTIER: C i, -0-Cig Ktk -S-Ci F. -NHC(=0)-Cy Ktk
-(C=O)NH-Ci4 ki, Copgfidt. CoghhIE. 3-6 TLIKEHEE; Riv Ry RyFIRs 1, FTIREL
RIEEH: . K&K, -OH. -NH, 5{-CN;

RyEHEA. M. K&K, -OH. -NH,. -CN sifT 4% 0-6 NHUARIEIAR I PA TR &
Cire Bidk. -0-Cig fidh. -S-Ci6 Bidk. -NHC(=0)-Cy.6 kidk. -(C=0)NH-C, . kidt. Crs
M. CooliFE. 3-6 UM biE. 5-6 ORI LEHRE. K&, 5-6 uRITHE: Ry, Pkl
REBEHE: . K& -OH. -NH,. -CN 5§ 3-6 JuHbidt; Ry, Bk 5-6 o8 Hbidt.
5-6 LT EA 13 NMEE N. Sy O &AM IRIET

BE, RoH Ryy Ry 5 ReEEE Ry 5 Rs HEMFTEENIET— &L 0-6 MHUR
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FIUCH 5-6 TUREIRIR . KR, 5-6 TUhTRAIF B 5-6 JuA TN, PTRBURE L H : I,
K7 -OH. -NH,. -CN, AME. CiehiFE. CremAbiE. CreMARLiE. -0-Cis kit
B -O-Cr HARBTEE. -O-Crs TURSTEE. Cae I Co ARM T, BRI —RR
FEHR 2 ANFTRBURE A 3-6 U btds; R, 5 Ry. Ry 5 RyBi# Ry 5 Rs S ENIT
BRI E-T AR, PR 5-6 JUHERAI . 5-6 JTUHRITHEH 1~3 MEE N, S, O
A b AR T

L CF i SYEIARIE , £ Re AHIED 18 H-(CHa)ai-+ O+ -(CHa)y-NH-. -NH-(CHy)n -+
-NH-CH(CH>),1(CHs)-, nl A& H 0-3 [FEH,

Re 1 B H 0-6 DMEUREEIRM 6~10 05 H: 5~10 JuFe o5k, 3-8 Jua3hkidk. 3-8
TN R . 6~10 TUERIBEEE . 6~10 TUAIRIbEEE . 6~10 TTMFIRKEIE . 6~10 LM IR
B Ciokiks: ReH, FriREUREEEH Reow Kz HARKEE. -ORgyn -SRgan -C(=O)Rgan
-OC(=0)Rg, ~ -C(=0)ORg, « -C(=0)NRg,Rg, « -NRg,C(=O)Rgp ~ -NRg,Rgp « -SOsRg, «
-SO:NRg,Rgp+ -NRg.SO:Rg, -CN: ReHY, FTIR 5~10 JusiiFe. 3-8 juiedhlidk. 6~10
TCARIRIR SR . 6~10 LR B S 1~3 MEE N. S, O FE DA ARJEF;

Rg, A1 Rep BOZHIZE [ SRELE B 0-6 DNEUREIURAI LA I B Cra bedt. 3-6
TOIEEHE . 4-6 TR EE . REL. 5-6 TUATTEE. 3-6 UM GRIENE AL 4-6 TuIRIR
JER AL Reow Rep s FTREUARIIEH: . &S -NRigaRigp)s -OH. -CN. Ci4
Bk Cra Bt dE. Cry Al 3-6 UMbt 4-6 JuRM b, 3-6 T pef I A
B 4-6 JTURM BRI AL Reaw Rep 1Yy FINIR 4-6 JuZIALTHE . 5-6 JUARTT . 4-6 T
FIRBE R LA 1~3 NMEH Ny S O R &AD—AFIRIET, FridBuRESF 4-6 7o
eIt 4-6 TR HISH 1~3 MEE N, S. O FEDS—NHIRE T

B, Rea T Rep FEMNPREEN R TIEEE 0-6 MIURIEIARRT 3-6 Tuhedk a3,
Rs, 5 Rep S EAMIFTEEN IR FAIE RIS, FTRBAREIEE: . )& -NRRip)
-OH. -CN. C4ktd. 3-6 LIS EE. 4-6 TLARMETE: Ry, 5 Ry SEMNTATERENET
FIERIRRS, AR 3-6 LM RESTH 1~3 MEE N S, O FES—AMAET, A
RHRE AT 4-6 JLAEMBEEEH 1~3 MEE N. S. O &R D=L T

Ry, e HESE AT LML 0-6 MHREIARFIPLU T EH]: Crelidk. Cog it Cop bt
B 3-6 eIt 4-6 JUA IR LEIE . I, 5.6 TATTERE Ro P, FiRBUCEERH: A.
e KE. -OH. -NH, 8i-CN: Ry, 1, BT 4-6 JuZM b, 5-6 TR ESH 1-3 4
HH Ny S. O H&D—AMPRIET

R, 1% H & I K& . -NH; . -CN . -ORg, - -CORg,+ -COORg, . -CONHR, . -CON(Rg,Ro) «
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-N(RgpRo)+ -NRg,CORgp. -SO;Rg, BT HEHE 0-6 AHAREHARATUL FEHE]: C g brdt.
Cog JidE. CogBIE. 3-6 LI SEEE, 4-6 UM bTdE, RIE, 5-6 LA ITEE: Ry, AT
WAL E: & fi. WK -OH. -NH, H-CN; Ry, &, ATk 4-6 Tk, 5-6
TR REH 13 A H N Sy O &A1 R

Ros Rop Al Rop T HEVE H &L, SHECE B 0-6 /I\EMJ@HM%H@L;LT%: Cra bk,
3-6 JUAEEIE . 4-6 UM B, K, 5-6 TG EE; Royn Rop Al Ro. 1, FTIAHUARE
H: ji. X 2. -OH. -NH, 83 CN; R, Rop 1 Ro. 1, PR HUIREH 4-6 T4 brdik
B 5-6 JTURTTESH -3 MEHE N S. O fFEb—PHARIE T

Rioas Rigps Ryt A Rypp FhA7 e & B Cryg Hids

FRR %)% b2 ik B 2% E T2 idh . Be. SR Fag. 283, %
FEY. BENY. FA=micy). REERETZ .

FEARR AN — Ly o, RIFTREY T, Riy Ry Ry AT Rs 7% 5 & W,
X% -OH. -NHp. -CN BUF ikt 0-6 MHURERRATCL FEH]: Crq ki, -0-Ciy
Fedk, -S-Crykidh. Cua gk, Coa gk, 3-6 Uk, FriRBURIELE M Jil. &,
-OH. -NH, 8-CN.

FEA R B — SeAR e st v, SR &, Riy Roy Ry F R BT HIGE A
jits F\ Cl, -OH, -NH,. -CN BLET1E#7 0-3 NEURIEER G LA R &EH]: Cra ki, -0-Cry
Fedk. -S-Ciybikk. 3-6 mIfkek:, FrikEUfREEH: . F. Cl. -OH. -NH, E{-CN.

FEA R A — B AR S, R RIEEWT, R Rov Ry Al Rs oz gk H
. 7T~ F. Cl. -OH. -CH;. HARH . ARFE, FEE. RARAE. mMRFA
v T AR A

AR —Eesziiplh, KR bEYT, RyIEES. . K&, -OH. -NH,.
-CN BTG 0-6 HUAREEARRI LA N L[] €y fidk -O-Cry ek, -S-Crabedt. Coy
JEEE. Coy MiEE. 3-6 UM BidE. 5-6 JuRIAbes:. REE. 5-6 JuURIT A Ry, Tk
RELEH: M. B, -OH. -NH,. -CN. -CF; BEiEIFNEE: RyHr, ATk 5675*%%3
B 5-6 UAFTEEH 13 MEE N Sy O HRD—ARET .

ARV — etk seaipld, Krrbed, RyEHS. /. F. ClL -CN 5k
TEEYE 0-3 NEREEHARIILA NI E]: Crabidk, -O-Crakiidk. -S-Crabidk. Coytidk,
Coa BLE. 3-6 JUIM S dE. 5-6 JuZRM bt JRE:. 5-6 JuZRivdt: Ryh, PFTRHUARE:E
H: . F. Cl. -OH. -NH,. -CF;. -CN mi3RH3; Ry, Bk 5-6 Juae3hhist.
TLRETFHEH 12 P EE N, S. O ED—AHRIET .
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DMF N,N- - FF g i Cbz TSRO
TFA = W mmol IR
TEA = LR mg =10
DME 12-Z“HEHFE LR min 43
DMSO TN mL B ml 2T}
DPPF 5% dppf 1B (R L) BINAP 11-BKZE-2,2- R K
Rk i
eq X equiv e m-CPBA i) I SR R
ESI HL I % FEL Y TBS BT A B e
Et yae-3 Pdy(dba)s | = (I EHETHER) 48
o . Xantphos 4,5-F (ZHRFERFL)
-9,9- LSRR
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18] /N NBS N-JRARIE I W fi
rt =iE TBAF VU T AL
AR FTRAG S AR R R R (NMR) BB RS (MS) SREfER . NMR
[R5 & FH Bruker AVANCE-400 A2 REAX, W EE TR ZHETH (DMSO-ds) It
R&MF (CDCL). FURHIEE (CD;0D) WARATIH 3R (TMS) L% fifg 2Ll 107°
(ppm) {EAH( g H .
MS [l 5E FH Agilent SQD(ESDF g (471 : Agilent, f55: 6110),
HPLC )il & A8 ] 2 5E 18 1200DAD & e AH t4 15 {X ( Sunfire C18, 150X 4.6mm, Swn,
A ) T Waters 2695-2996 =1 e fAH 115X (Gimini C18, 150X 4.5mm, Sym i) .
W2 R TR SR A T B GF254 RERSHR, W2 taiids (TLC) () RERSHR R
IR AZ 0.15mm-0.2mm, )2 28T 7 B 240 = 5K TR 72 0.4mm-0.5mm FERAR -
FEEM— AT B 100-200. 200-300 B BN
PUR Seit o] v JORF R BT, B B3 AR SR AU B R AU R AT . A B A
S TR RIE R — A 1L SRR SEEAAEK. A5 R EE 1
29 1L FRMEAA AT SNRMEFHES, RAER, REEE 3 K.
AR INTL: 2- (4-FEEORIF[b]MEwy-5-55) -4,4,5,5-00 F Jk-1,3,2- — SRR I

[

F—: ¥ CuBry(146.5 g, 656 mmol)IAZE] EtOAc(250 mL)+, 80°CHi+t: 10 4>
bl SRIGHALEY) INT1a(25.0 g, 164 mmol)iE T & 47250 mL)F H A S| EiRBIFR
H1, 80 °CRIVERMIE T . [N 78 & G IREIRAR, 5RARPH EtOAC(500 mL)FT % 0.5 h,
T UE, VEMIMRYE ET7543] HARME S INT1b(46.0 g, 148 mmol, HAFMOE A, 773 90%),
MS: [M+H]"=309.0, 311.0, 313.0.

B0 BiEY INT1b45.0 g 145 mmol)Fl Li-CO5(26.8 g, 363 mmol)MAF
DMF(450 mL)H', 100 °CHi#: 6 he RN 5EEFIENE, JEHH BR/KIER (900 mL, 0.5 N)
ARZE, EtOAc(400 mL < 2)AHL, AP A KBGO0 mL = 2)FeEk, Ju7K NaSO, 11,
WE, IRGEEF HARMEL A INT1e(31.0 g, 135 mmol, RAFCFEEK, 7% 93%) , MS:
[M-H]'=227.0, 229.0.

E=4 L&Y INT1e(15.0 g, 65.5 mmol)Fl K,CO5(18.1 g, 131 mmol)fIAF]
MeCN(150 mLYH', 4RJEMIA Me,S04(9.9 g, 78.6 mmol), &/ K 60 °Clitdid . &
MR A i, UE, MR IIANEERS (30 g) . REWERGE T, HEEVIOE
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(PE: EtOAc = 10: DA FIHFFWLESY INTId(13.7 g, 56.4 mmol, HGE Ak, 7@

86%) ,"H NMR (400 MHz, CDCls) § 7.51 - 7.46(m, 2H), 7.45 - 7.42(m, 2H), 4.00(s, 3H).
B Kb &9 INT1d(13.7 g, 56.4 mmol), SUBSTME R FREE(17.2 g, 67.7 mmol),

KOAc(11.1 g, 113 mmol)f1 Pd(PPh3)Cl2(2.00 g, 2.82 mmol)JI A £ 4 /SFA (137 mL)H,
BAGRY N 90°CRI 12 he RIGIEIE, MEHMFIIN 30 g iEfS, BEIRSEET, FAE
JENTAE (PE: EtOAc = 30: DERIH LA INT1(7.6 g, 26.2 mmol, LA, 7=
46%),'H NMR (400 MHz, CDCl3) § 7.67 (d, J = 8.0 Hz, 1H), 7.61(d, J = 8.0 Hz, 1I1), 7.49(d,
J=5.6 Hz, 1H), 7.35(d, J= 5.2 Hz, 1H), 4.00(s, 3H), 1.39(s, 12H).
HAAR INT2: 6-¥R-3-5-4-FF3E-1,2,4-=W:-5 (4H) -Fifd

o) Q. v
N N NH NaH, Mel N
{BUONO H,0,, AcOH _Nah, Mel |
Br[ H—NH, BUONO Br[ Yot —— = Br— )¢l Br—= /¢
N=N CuCl, MeCN N=N N—N N-N
INT2a INT2b INT2¢ INT2

B0 K-S INT2a (10 g, 57.15 mmol), EALIH(11 g, 111.11 mmol)& T-Ef
B, EMA BRI EE(12 g, 116.50 mmol), ZfE (35 mL), JN5¢ )5 itad & £ &
B, FHRZE 80°CTT N 4h, N &EAFIRA NI, PRARPIEFEENTALL, 10%EA:
PE Ve 9, 4R, SO EAEY INT2b (531 g) - LC-MS:ESI[M+H]=193.0.

o0 KBS Y INT2b (531 g, 25.24 mmol) B T RIS, IABEER(25 mL),
JEETUKBHY, ZEFIMSEKRG mL), NEEEBREREE T RNMER, KN4
HE M GRARTRER AN K I K SN JE N EA, S%TEA R0, WRAEG A, 28R
LA ENT AL, BRIEGEEEY) INT2e (512 ) . LC-MS:ESI[M+H]"=209.1.

F=0 BbEY INT2¢ 3 g» 14.26 mmo)&E T =T, B, ALK
DMF(30 mL), N & T KBS, 8N NaH(1.15 g,  28.79 mmol), 5EEKEE
FHIR N RN 1h, BRI EE(2.02 g, 14.26 mmol), M55 = FRNEKR . N
SERUG KK BN, NN EA REEL, WA KEs, T, R4, RAEMEAFE BN
b, BAEMGEEY) INT2 (0.8 g) . LC-MS:ESI[M+H]'=224.0. 'H NMR (400 MHz,
DMSO-ds) § 3.45(s, 3H)

HEIA INT3: 2-(1-C 3R L) 4- 4 2k -2,3- & 1H-B1-5-3) -4.,4,5,5-J0 F 31,3 2-

AR
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o o
- W -
o CH3l, K,CO © oxo o 2
Br <o 3l KoLO3 Br o Br OH polyphosphoricacid
B s—— _ Polyphosphoricace
DMF HCOOH, Et;N, DMF
INT3a INT3b INT3c
00
NS
~
o @ NF o .
Br = F Br )
i FN Bpin
\@ INT3e @ Bpiny, KOAC, PACIy{dppf) /K@— F
o
o 3
INT3d INT3f 7 F INT3

B BEY) 3-R-2-F K S INT3a (25.0 g, 104.65 mmol) ,CH;I (60.63 g,
373.14 mmol), K»CO; (34.38 g, 248.76 mmol)iAT DMF(200mL)H, f1#E] 50°C/ M 3 /s
o RMBEFIMAIK, CBOERFEIR, GHANAME, KRB TG, S5, I8
JEBR AR, A3 H &9 INT3b(ET IR IR, 22.5 ¢ 773 84%), Lidt—4l
1k, MS/ESI[M+H]":215.1.

BT £ 0°CK, ¥ EGN(12.71 g, 125.58 mmol)i# NE] HCOOH(14.45 g, 313.95
mmol), Fl)5 IR 30 8, SR IMNEH LAY INT3b (22.5 g, 104.65 mmol)
PRI (L) RS (15.08 g, 104.65 mmol)/] DMFQ00mL)I&EW, MN#E] 100°C i
o SMNBAIIN NaOH K&, P pH=9, R ZEEFEL, KAMAN HCl KIER 3
M), P75 pH=5, LM AFRFH, &IV, ToKMBRITH, I8, IEMRERE=
WA, WREVIAEENT M E (PEEA=S5: )3 2] H AR A4 INT3c( B E &, 203 g /=%
75%) ,MS/ESI[M+H]":259.1.

=20 BMEZEWERQ00 g)in#F] 90°C, LAY INT3¢(20.3 g, 78.34 mmol),
N —/NRY R IR KR, R R iR, —SF AR, M1 NaCl
KRB EANAE, ToRBRERAN T, U8, BERUERR 235, SREAE RN 25

( PEEEA=5:1) 13 %] H #x 1k & % INT3d( ¥ @ & &, 97 g 7* F .
51.3%) ,MS/ESI[M+H]":241.1,

S RS INT3d(4.7g, 19.50 mmol), 2-( 95 FH Fem AL )IEBE INT3e (5.65 g,
29.25 mmol)7A T DMF30 mL), A% -50°C, BRI INAECT B4 ) DME 18,
FHEL A -40°C, M 3 /NG, ITIABFI &AL B KR (26m)E K, BEJ5 M 3N HCI(26
ml), FHRZBEER, ZRIBEFN, GIFANME, KRR TE, JI8, ERmRER
ZIEA, R ETT 7 B (PE:EA=20: )13 3 H ARl &4 INT3CGE (ORI, 1.92 g,
FFE: 35.8%) 'H NMR (400 MHz, CDCl3)  7.53 (d, J=7.7 Hz, 1H), 7.11 (d, J= 7.7 Hz,
1H), 3.75 (s, 3H), 3.01 - 2.95 (m, 2H), 2.76 - 2.65 (m, 2H).
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EHAE BEME T, ¥AbEH INT3£(1.92 g, 6.98 mmol) , BEHIEIRIREENE(2.66
g, 10.47 mmol), PdCly(dppf)(0.57 g, 0.7 mmol), ZFEREF(2.05 g, 20.94 mmol)iFT 1,4- — &
AN, 100°CHRE R, RMFERE, IEREER, K, OROBEER, &7
AU, KRBT, 38, IR ZEA, R ZEH 73 (PE:EA=10:1)
BE HAMCAEY INT3(E BRI, 1.02 g 753 45.4%). "H NMR (400 MHz, CDCl;) 3
7.60 (d, J = 8.0 Hz, 1H), 7.12 (d, J = 8.0 Hz, 1H), 3.81 (s, 3H), 2.97 - 2.82 (m, 2H), 2.62 -
2.51 (m, 2H), 1.30 (s, 12H).
FA R INT4: 2- (4-H SR FEIRIFRRIG-5-3) -4,4,5,5-D0 FF3E-1,3,2- — S 24Tl s

o 0 o) o) 0
CuBr | Li,CO Me,SO \
@ 2 . &J@vm 2G04 \ - €250, \ Br |?,O
I o B OH o 0. ©

INT4a INT4b INT4¢c INT4d INT4

B ¥ CuBry66 g, 223 mmol)JIA ] EtOAc(120 mL)F, 80°CHiFE 10 4. 4%
JE ¥4k & INT4a(10 g, 136 mmol)IF T & 17(120 mL)HFFE A FiR B F i+, 80 °C
[ SN TR o« N SEAS SR IR A, TR EtOAC(200 mL)FTH 0.5 h, T3, ¥
ks 2= T35 B AR &4 INT4b(7.3 g). "H NMR (400 MHz, Chloroform-d) § 7.39 (d, J
= 1.8 Hz, 1H), 6.76 (dt, J=4.7, 2.1 Hz, 1H), 3.12 (m, 2H), 3.05 - 2.98 (m, 2H).

o0 K5 Y INT4b(7.3 g, 25 mmol)fl Li,COs(11 g, 150 mmol) i\ %] DMF(70
mL)H, 100 °CHEFE 6 he MW EAJEIEIE, IR TR KEHM T pH 2 1, EtOAc(150
mL <3)AH, AYIAHFHEAEIEKEEE, T0K NaSO, T4, 38, R4ifs 3 Birik
W) INT4¢(5.5 g) - "HNMR (400 MHz, Chloroform-d) § 7.55 (d, J= 2.2 Hz, 1H), 7.34 (d,
J=28.7Hz, 1H), 7.02 (dd, /= 8.7, 0.9 Hz, 1H), 6.89 (dd, J=2.2, 1.0 Hz, 1H), 5.94 (s, 1H).

=8 KA EW INT4e(5.5g, 26 mmol) A K,CO3(7.17 g, 52 mmol) A F] MeCN(60
mL)F, SREIA Me,SO4(4.1 g, 33 mmol), BARY T 60 °CHiFd® . RNFRER
T, E, RERTIIANELR, AERERKSE T, HENTE (PE: EtOAc = 10: 1){§
F HAnMb &% INT4d(5 g) , "H NMR (400 MHz, Chloroform-d) 8 7.56 (d, J = 2.3 Hz, 1H),
7.42 (d,J=8.7 Hz, 1H), 7.12 (dd, J= 8.7, 1.0 Hz, 1H), 6.91 (dd, J=2.4, 1.0 Hz, 1H), 4.08 (s,
3H).

B HihEY) INT4d(1 g 4.4 mmol), XUEIHMEEMEEES(2.2 g, 8.8 mmol),
KOAc(1.7 g, 17.6 mmol)F Pd(dppf)CLx(322 mg, 0.44 mmol)iI AT 4 /SH(15 mL)H,
BAURYT 90°C/ M. 12 ho RMVJFILIE, JERPIINRER, BHKRGEET, FEEH
B (PE: EtOAc = 10: )33 HtrL-A%) INT4(410mg) , '"H NMR (400 MHz, Chloroform-d)
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§7.63 (d, J=8.3 Hz, 1H), 7.54 (d, J= 2.2 Hz, 1H), 7.22 (dd, J = 8.3, 1.0 Hz, 1H), 6.90 (dd, J
=2.2, 1.0 Hz, 1H), 4.05 (s, 3H), 1.37 (s, 12H).

HrE4R INTS: 2- (2-HEZEE-6-HEA4- = MERE) 4, 4, 5, -l #E-1, 3, 2-=
=R

i . 1)NaH Tolueng, 0°C
FsC LiOH, Pdy{dba); FiC | Mel, K2003 FuC HBpln Pd{OAGc),, EtsN _HBpin, Pd(OAS), EtN _ Bpin
BippyPhos, Diox/H,0, 100°C 2)'2 L
Br

INT5a INTSd INTS /

B/ — 2 ARE INT5a21.7 g 908 mmol), LIOHH,O(114 g, 272 mmol),
Pdy(dba)s(1.7 g, 1.82 mmol)H BippyPhos(1.8 g, 3.63 mmol)IARIEIR T, RGN &
AN (220 mL)FIZK (22 mL),H Ny B =7k, 100°CENR R NIER . RNAEZEFH,
B EEE T, 285 T EtOAc (100 mL)#k¥E, 3BT 1 M ShEesiE: (50 mL), Uk
EANAE, FHTE7K NapSO4 T4, ISk e ik #2484 (PE:EtOAc=5: 1.KMnO,
@), BFHFMLEY INTSb(14.1 g 80.0 mmol, ¥ @WK, 3 88%), MS:
[M-H]"=175.0.

BB BAY INTSb(14.0 g, 79.5 mmol)iF T HIK (280 mL), FFEAMNE
0°C, SRGHEIMA NaH(6.36 g, 159 mmol, 60%). N5, 0°CHRRIHEER I 1he SRJG 1A
FRBFRTMIIN R (202 ¢, 79.5mmol) , JIEE 0°CIRIEIEPE N 1he RN 54
JEHIKEER, 2 M %I pH~5, ] EtOAc 2HL, To7K Na,SO, T4, 198, W
JEET, FREENE (PE: EtOAc=5: 1, KMnO, & 0)E 5] H¥r{b-&% INT5¢(20.7 g,
68.5 mmol, TRHE G, =2 86%) , MS: [M-H]=301,

=0 Kb &% INT5¢(20.7 g, 68.5 mmol)Fl K,CO5(18.9 g, 137 mmol) I A2 i
(200 mL)F, ZRJE A Mel(14.6 g, 103 mmol),25°C M HiPrid . SOV o & a i, R)g
PSR IMNEERS, WS GE 2+, FAEENT /& (PE: EtOAc=20: 1, %M EE)%E 3
H ARt &9 INT5d(6.20 g, 19.6 mmol, FEA[ER, 73 29%),"H NMR (400 MHz, CDCls)
§ 7.13(s, 1H), 6.82(s, 1H), 3.93(s, 3H), 2.53(s, 3H).

FVUE: RS9 INT5d(6.10 g, 19.3 mmol), 2-( 3 CAEBEIE)BEIR(0.676 ¢, 1.93
mmol), Pd(OAc),(0.433 g, 1.93 mmol)Fl Et;N(5.86 g, 57.9 mmol)IAF T /K~ /NFR(60
mL), AR5 AN AR I (4.94 g, 38.6 mmol), B/SIEFT 110°CIRI ML 7 .
SOV AR, A SONIR IR, ke lie T+, FFEENT % (PE: EtOAc = 20:
1, KMnO4 &)%) HFrfb-&9) INT5(4.9 g, 15.5 mmol, R EEA, 7% 80%) 'H
NMR (400 MHz, CDCI3) & 7.00 (s, 1H), 6.83(s, 1H), 3.81(s, 3H), 2.39(s, 3H), 1.39(s, 12H).
HEIA INT6: 2- (4-50-2-H S 3E-6- B ORBL ) -4,4,5-5-0 F R 1,3,2- S el be
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a LiOH, Pdy(dba)s o _NaH, Toluene, 0°C | Mol KsCO; _ _HBpin, PA(OAG BN, -
BippyPhos, Diox/H»0, 100°C 2)I2 0°C
o

2- (4-F-2-WHEEF-6- R KE) -4.4,5-5-PUHF FE-1,3 2- S Al ke A1 & 25 a) ik
INT5. MS/ESI[M+H]":283.2.
AR INT7: 2- (4-Z83E-2- (FEEFERE) KIEE) -4.4,55-T0FF-1,3.2- 5 24T

ki

o] O

11O

P\ ~
QBr HBr OHCQ Qgr (Bpin), Pd(dppfiCla Boin INT7e

OMOM KOAc dioxane
OMOM OMOM
INT7a / |NT7b
INT7¢ INT7d INT7

—35: FEREBIRTINAAEY INT7a (2.0 2,9.35 mmol), HBr(48%)(18mL), #15
PR IAE 100°C TR . MRS, RATERKER=R, MKEX, &
R CBREER =R, & AN, KRBT E, Uk, Wk F0 FIR4GIER. R
Wpim fm@ sk alith, BEMLEY INTTb (1.13 g, 60%) « LC-MS:ESI[M+H]'=200.9.

B FREBSRT IS INTTb (1.13 g, 5.65 mmol J{#& T THF(20mL), %
T2 0°C, jJu)\ NaH(60%)(339.2 mg, 8.48 mmol), #+ 20min, JIA MOMCI(797.1 mg,
8.48 mmol), ¥ 4h, NI NHACI AKWFE K, W, CBROEEER=IR, 6IFH
MU, TCARKEREROA TR, I8, ORI T RAIEIR . PPl AL vk aifh, 18
FIMLEY INT7e (1.24 g, 90%). LC-MS:ESI[M+H] =245.1.

F=00 TSRS I LAY INT7e (1.24 g, 5.08mmol), (Bpin),(1.55 g, 6.1 mmol),
Pd(dppCl,(36.6 mg, 0.05 mmol), KOAc(1.0 g, 10.2 mmol), 1,4-dioxane(20mL), 100°C i
. RMERE, BEBERKEE=E, K, ZBROBEER=X, 5IFaH
M, ToRKBRBRAA T4, uE, R0 T ik ik . SRE VA ik, 53
1440 INT7d(684 mg, 46%). LC-MS:ESI[M+H]"=293.1.

V0B =W, [AGEY INT7d (684mg, 2.34 mmol) ] MeOH (8 mL) VA H
I K,CO3(646.8 mg, 4.68 mmol), tb&4) INT7e (539.2 mg, 2.81 mmol), =i T XM 3h,
IRIESAF TR MR 2 2 RIEF, MUKEE, DCM REEL, KRBT, Ty, Wk
WA VEW . R WiEd aRsE g, BB AY INTT (366mg, 54%) .
LC-MS:ESI[M+H]"=289.2,

HIEIfA INTS8: (3R, 5R) -5-9R-1-F3E /S S e -3- i m R R 2

H,N
BocHN BocHN > Hel
(HCHO)n,AcOH(cat.) N— HCI/Diox _

NaBH3CN,MeOH,R. T~50°C & Dox,R.T

F:

F
INT8a
INT8b INT8
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B4 ¥-EY) INT8a (4.75 g, 21.8 mmol). LI (1.31 g, 43.6 mmol) FIfEE
FR (0.26 g, 4.36 mmol) JIAF|FHEE (50 mL) 1, REIANEIEMEND (2.74 g, 43.6
mmol), S0°CHEHE 1 ho RN 582 5 IIANTERFER e T, A4l f(DCM: MeOH = 10: 1, it
BYEFLEY) INTSb (4.67 g, 20.1 mmol, YXFE 92%); 'H NMR (400 MHz, CDCls-d) §
4.92-4.64 (m, 2H), 3.99 (s, 1H), 2.77-2.39 (m, 3H), 2.30 (s, 3H), 1.94-1.80 (m, 1H), 1.45 (s,
9H); LC-MS:ESI[M+H]=233.0.

55 LAY INTSb (4.67 g, 20.1 mmol) AT 3| "5/ 3 (25mL) W, SRJ5
TN HCY =& /53 (25 mL, 101 mmol, 4.0 M), 25°CHiHE 1 h, [ 58 5 I8 e T-15
2 B AR 4 INT8 (4.60 g, 22.4 mmol, Y% 111%); 'H NMR (400 MHz, CD;0D-dy) & 5.37
- 5.24 (m, 1H), 4.98 - 4.89 (m, 1H), 3.92 - 3.77 (m, 3H), 3.51 (dd, J = 39.2, 13.9 Hz, 1H),
3.06 (s, 3H), 2.63-2.55 (m, 1H), 2.15 - 1.98 (m, 1H); LC-MS:ESI[M+H]"=133.0.

AR INTY: 2- (2-F-6-FEAT-4- (ZHFE RHD 44,55 J0 F 5E-1,3,2- —SU%

F

F
i 1)NaH Taluene, 0°C
FiC LiOH, Pd,(dba)s FaC | _Mel, KGOy _ Fyc _HBpin, Pd(OAc),, EtN FiG Bpin
BippyPhos, Diox/H,0, 100°C 2)|2 0°C
B

"
INT9a

2- QQ-F-6-FE A (ZHFEE RE) 44,55 JUF 3 2-—H5RMEEl &S
i) 4 INTS. MS/ESIIM+H]":321.2,
TR INT10: 2- (4-FRNFE-2-HEFR KRR -4.4.5,5-DY FFEE-1,3,2-— A4 4

! ol
/
B
_— e —— N
Br Br o
M
O\ O\ OMe

INT10a INT10b INT10
—5: KBS Y) INT10a (500 mg,1.6 mmol), FATZEANE(505mg,5.87 mmol )AllfH

PR 49 (883 mg,6.39 mmo) W& F AN K0 mL)MAKG mLyH, EEHAFMA
Pd(dppD)CL,(65.9 mg,0.080 mmol), BEMERST 120°CH TR R . AEHE=ER
G, TIANZIRZERQRO0 mL)WR, GHAEEE KGO mLy¥t, FATKmREMTHE T
Mo EMRARESHIRISEMLEY) INTL0b fH i, HERAT T —F

83 HALAY INT10b(1.2 g, 4.4 mmol), SUBSHMFEEMIERNS(2.2 ¢, 8.8 mmol),
KOAc(1.7 g, 17.6 mmol)Fl Pd(dppf)C1,(322 mg, 0.44 mmol) NN F| 45 /NFA(15 mL)H,
BAURYT 90°C/ M. 12 ho RMVJFILIE, JERPIINRER, BHKRGEET, FEEH
B (PE: EtOAc=10: 1D B3 HAFLEY INT10 (0.82g) .
HEMA INT11: (3R, 5R) -1-Z.3E-5-FURIE-3-J4 Th R £k
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BocHN BocHN H,oN SHCl
CH4CHO,AcOH(cat.) _/ HCl/Diox /
NH N - N
NaBH;CN,MeOH,R.T~50°C N Dox,R.T N
F F
F
INT8a
INT11a INT11

(3R, 5R) -1- F-5-FURME-3-f R #h AU &) % = % vh [A] 1K INTS .
MS/ESI[M+H]":147.2.
rRER INT12: =3 (2- ¢ (5- (4,4,55-T0H 31,3 2- = A3 Wke-2-35) -2,3- =4
R -4-38) FHE) HEE) 48 ik
e} o o] O
OH OH OSEM OSEM
INT12a INT12b INT12¢ INT12

BB £-40C T, MAEY INTI2a (500mg, 3.68 mmol) FHFEF (10 mL) &
MR =RtE (1.18 g, 3.68mmol). KR HI AR EWIFE-40°C R+ 0.5 /DI, 2R)5
I =R IFHPE 16 Do RN, BRBIRESYIEMAL LR B (100mL) 1,
FAHUZH IN R (25mL>2) Pk, RJEHEAAEHK (25mL) Pk, HIKmBERN
T, T uE, HAERE T IRGE R SR YE AT kgl BEEY INT12b (5
B E{E 470 mg). LC-MS: 212.8[M-H] .

BB REN, BAAY INTI2b 1 (470mg, 2.19 mmoD) ZHE (10mL) &
WA KoCOs (601.8mg, 4. 4mmol) .« KHEAE S NHFE 0.5 N, H% 2-(=H
kb i) 28 A (438.1mg.2.63 mmol) FEFMARRE T . BIRAVWAESET
e 3 /NI TLC Al R Y 56 4. IREWRHIIAIK, FER 28 CBRZEEL. A HUAR 3K
vk, TTKBRBRA TR, U8, R NIRAIER . R AR EY) INT12¢ (GEf
MAREAR, 301mg) . 'HNMR (400 MHz, CDCls) & 7.38(d, J= 8.0 Hz, 1H), 6.67(d, J=8.0
Hz, 1H), 5.16 (s, 2H), 4.61 - 4.57 (m, 2H), 3.87 - 3.76 (m, 2H), 3.29 - 3.22 (m, 2H), 0.99 -
0.96 (m, 2H), 0.03 (s, 9H).

F=00 RIS IMALEY) INT12¢(301mg, 0.87 mmol), (BPin),(330mg, 1.3
mmol), Pd(dppf)Cl2(65.9mg, 0.09 mmol), Cs,CO3(567.2mg, 1.74 mmol), 1,4-dioxane(8mL),
AR T, 100°CHERER, ”NTERFE, WEESR, WK, ZBRIEAFER, &7
AHAE, KRBT, I8, BRI R 2 RIER, R EN - BAE3 HAx
&%) INT12CE PR AR 103 me). "H NMR (400 MHz, CDCls) & 7.58 (d, J = 8.0 Hz,
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1H), 6.58 (d, J = 8.0 Hz, 1H), 5.15 (s, 2H), 4.61 - 4.57 (m, 2H), 3.85 - 3.80 (m, 2H), 3.28 -
3.19 (m, 2H), 1.32 (s, 12H), 1.00 - 0.95 (m, 2H), 0.03 (s, 9H).

SRR 1: (R) -6- (2-FF4- (=g PR KB 4-FE-3- ((-FEIRE-3-3) &3
-1,2,4-=W:-5 (4H) -fid

o 7/

N SN RN
3 ~ Lawesson's Reagent N NG/
Pd(dppfiCl,  CF3 4 o g Mel
Bxﬁw Y e, { ) o ey S ey 26
B(OH), oMe N-NH N-N
1b 1o OMe OMe
1d 1e
HoN
o / 2! N [8) / o ,
N
mCPBA  oF 3=0 1 CFy S /%NH BBry N
o (ke P oLy P
OMe N— N—-N
OMe 1h OH N—
1f 1

F—0: BiEY 1a (2.7 g, 13 mmol). &4 1b (5 g, 26 mmol). Pd(dpp)Cl, (952
mg, 1.3 mmol), FEELH(13 g, 39 mmol), BT 45mL 1, 4-:3%&%\%%[1 4.5ml 7K,
BT, 100°CHEHEE R . LC-MS Wil B AR/~ . R BT g, Rk
Ak R, A HPRE &P RERE RS BERY 1c (28g),
MS/ESI[M+H]'=302.2,

o0 BUEW 1e (2g, 6.6 mmol). FARIAN (4.8 g, 12 mmold, ¥EMET 50 ml
AT, 110°C/R M 12h. LC-MS WM H PR A p, R IRGiRR L0, AR raith
BI7S HAR %) 1d (860mg), MS/ESI[M+H]'=334.3,

F= KBS 1d (860 mg, 2.6 mmol), DBU (517 mg, 3.4 mmol), ¥&fET 15
ml THF f1 1.5 ml 25, FIEZE 0°C. TN LT (480 mg, 3.4 mmol), 0°CJ ¥ Smin.
BRI, FilRMNNER . SR, R XS A, AR AGRIEEY) 1e

(410 mg), MS/ESI[M+H]"=348.3,

VUG Kb E&% 1e (174 mg, 0.5 mmol) ¥¥T 5 ml THE Hr, [&IEZ 0°C. A
m-CPBA (433 mg, 2.5 mmol), EifMNER . LC-MS HMfb&Y) 1e 58 &% k&
Yiaf, RN, BERAT R RMN.

B LSRN IMALEY 1g (171 mg, 1.5mmol), DIEA (968 mg,
7.5 mmol), 70°CRMNILT . WUEMKLFRKIEF, REYH EA AUKMR, FIN=R, &
FEVAE, JoKREREAT15%, 98, WO e b 220550, AL E AT 4l AL R340 59 1th(Tmg),
MS/ESI[M-+H] =398.3.

5% BAY 1h (Tmg, 0.02mmol) T 1ml DCM H, FRHRZE-10°C. JIA
BBr; (1M, 0.1ml), -10°CJ2J3% 3h, LC-MS YEill SN 58 e 0 A AR R R N0, Jek e e 48
IR FEVEF, 4 TLC Atk Rp7S H AR5 1(5mg). MS/ESI[M+H]"=384.3, "H NMR (400
MHz, Methanol-d,) 8 8.63 (d, J= 8.2 Hz, 1H), 7.10 - 6.93 (m, 2H), 4.49 (s, 1H), 4.34 - 4.16

29



WO 2024/169858 PCT/CN2024/076641

(m, 1), 3.39 (s, 3H), 3.00 - 2.85 (m, 1), 2.68 - 2.50 (m, 1H), 2.24 (s, 3H), 2.17 - 2.01 (m,
1H), 1.97 - 1.84 (m, 1H), 1.80 - 1.70 (m, 1H), 1.69 - 1.54 (m, 1H), 1.57 - 1.43 (m, 2H).
SRR 2: (R) -6- (4-F2FEIRIF[b]MEN-5-FE) -4-H -3 (C1-FEIRE-3-35) &) -1,2.4-
—:-5 (4H) -

HzN\Q Q7
o N
N .S Bpin 3 /%m s /%NH s & )—NH
Br—{ )—cCl . — [ N N N-N
N—N OMe OM OH R _

5 INT2 INT1

— b B S INT2(77 mg, 0.34 mmol) INT1(149 mg, 0.51 mmol). Pd(dppH)Cl,

(13 mg, 0.02 mmol). HREREE (222 mg, 0.69 mmol). —4 /53 (12 mL) FfK (2 mL)

BT RN, SARYT, 100°CHE: 15 he INIERK, FRESR, HRVSERME
ENT ot B4k &4 2a (90 mg); LC-MS:ESI[M+H]'=308.0.

10 05 BAAY 2a (90 mg, 0.29 mmol) LAY 2b (50 mg, 0.44 mmol), Pd(OAc),
(6 mg, 0.03 mmol), BINAP (37 mg, 0.06 mmol), Cs,CO3(190 mg, 0.59 mmol), 1,4- 47~
FA0 mL)E T MR, B AR, FHRZE 100°CKR M 12 he RN SEMK, Wi bR 237,
VAR AEZ TS0 AF B Artb 54 2¢ (37 mg); LC-MS:ESI[M+H]'=386.0.

B= BEY 2¢ (37 mg, 0.10 mmol) BT RMNIHF, MA DCM (10 mL), [F

15 WAE-10°C, FfJ5 221870 BBrs(120 mg, 0.48 mmol), M58 J54EHE-10°CK M 3 he MS ¥
W, RISERG, IR RERK N, HRGE R N VAR, R Past Eraith 3 B et
£ 2 (22 mg, 31.1%); LC-MS:ESI[M+H]=371.9. '"H NMR (400 MHz, DMSO-d;) § 10.24
(s, 1H), 7.74 (d, J = 4.0 Hz, 1H), 7.70 (d, J = 4.0 Hz, 1H), 7.60 (d, J = 8.0 Hz, 1H), 7.27 (d, J
= 8.0 Hz, 1H), 3.20 (s, 3H), 2.68 (s, 3H), 1.91-1.88 (m, 2H), 1.70-1.68 (m, 2H), 1.18 (t, J =

20 8.0 Hz, 4H).

SEHER] 3:  (R)-6-(4-F3FE AR FEIRIR-5-3)-4- B 3 3-((1 - L R g -3- 3 ) U 5 )-1,2.4-— B

-5(4H)-Fii
o o
HO N Bry, AcOH ﬁ)k _ m-CPBA _ j)k
Y\O + HN ~ 1) EtOH, reflux % s, Ac
: T 2)NaOAc, EIOH  NoN"Xg /& Ney &
N
% Sb 3¢ 3d 3e 3f ° O

Bpln fo)
O, / N
N e %
Br NH |NT4 »/—NH N\
2b }\,,N/% N N >\:/\
- T = . _
3g N—

B BALEY 3b (3 g 28,53 mmol)iA T mﬁumntl:, TN Z TR 3a(40%[1
25 ZEVRWR, 8.5mL), THEZE 90°CT/RM 2h, BIEAMESE, kR MNK, JEDHHE R
e, T UEDE, KuEUHAT 2B, IMNZEEYN, THEZE 110°CTF MK, BHER
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W, WA, AN CIR 20, A= k8 pH 291, BCA VA, W45, R4l
B AW 3¢ CEGER, 97 mg) ; LC-MS:ESI[M+H]'=144.1.

25 KA 3¢ (97 mg, 0.68 mmol) BT RMNHA, MMAKEEAR (10 mL),
FHRZE 0°C, 218 IR (0.5 mL), Y, =R FHEE 0.5 he LCMS A, W 5E
A IMABARTR R BN K AR K RN, T FH IR FR K IR A pH 2 8-9, TIAZ
RCBs, DUANLAE, AKMEEZ, GIFAVME, WY, BRRMEF RN ELEY 3d

O E AR, 80 mg): LC-MS:ESI[M+H]'=222.9.

E=00 Kb &9 3d (80 mg, 0.36 mmol) ¥FT 2 mol/L EEMANAVETR(5S mL)H,
AR IR L5E(77 mg, 0.54 mmol), MN5E/E4ERF %R TRV 12 h. TLC Wl M58 4,
ITEA ZEH 2 I, &IFANUE, K45, BRARVMEHEaii B ay 3e GRETEMIR,
68 mg); LC-MS:ESI[M+H]'=237.0.

FI0: K5 3e (68mg, 0.29 mmol) & T IR, A & HH(T mL), KN
BTk, 18I m-CPBA(99 mg, 0.58 mmol), MNe/a#iZE=vkis, =i &M 10 h,
LCMS Wi, SRi5e4, MMANMARRARR R B KSR KN, I &R RFEE, &
HFAHBM, W4, BHNW 3 (46 mg), HEEHT T —H Rk N;
LC-MS:ESI[M+H]"=267.9,

FH: Bk E5Y) 3 (46 mg, 0.17 mmol), 44 2b (29 mg, 0.26 mmol) & T K MR,
I\ DMF(5 mL), J5421870 N\ DIEA(44 mg, 0.34 mmol), JHEZ 60°CF M 10 h, LCMS
W, NiSE4, BLEIRARRNTR, SRR ENT A B & 3g LRI,
31 mg); LC-MS:ESI[M+H]"=303.1.

gk BibEY 3g (31 mg, 0.10 mmol), th&4 INT4 (42 mg, 0.15 mmol),
Pd(dppf),Cl, (3.75 mg, 0.05 mmol), Cs,CO;(67 mg, 0.21 mmol){K KA SN, A
1,4- 575 H/7K=4:1(10 mL), &SR, FHEZE 100°CF )M 10 h, LCMS Ml v 58
&, RFERNWB, READEHEAERAELBLEY 30 (19 mg) ;
LC-MS:ESI[M+H] =370.0.

FL5: K-S 3h (19 mg, 0.05 mmol) & T MR, IIATE/K DCM (5 mL), &
TZ2-10°CTF M 3 h, LCMS IR 584, IRARDMTR, FRRMEEE g R
1b&%) 3(8mg); LC-MS:ESI[M+H]"=356.1."H NMR (400 MHz, DMSO-ds) 6 10.34 (s, 1H),
7.87(d, J=4.0 Hz, 1H), 7.16 (d, J= 8.0 Hz, 1H), 7.14 (d, /= 8.0 Hz, 1H), 7.10 (d, J = 4.0 Hz,
1H), 3.11 (s, 3H), 2.67-2.44 (m, 2H), 2.15 (s, 3H), 2.14-2.10 (m, 2H), 1.68-1.62 (m, 2H),
1.50-1.46 (m, 2H).
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LB 4: (R) -3- ((1-ZFENRIE-3-38) FFE) -6- (4-FFE I [b]HEWY-5-3) -4- 1 E-1,2 4-

=5 (4H) -fiHl
9 / HaN N/\ O, /
N N
s Wa 4a s \ NH />_NH
~ N—N J—. N—N N N J
OMe = OMe
2a ab

(R) -3- ((1-ZHYRmE-3-F) FIH) -6- 4-FFEIF[b]MENy-5-F5) 4-FFH-1,24-
=5 (4HD) - % 55 S 2. MS/ESIIM+]'=386.1. 'H NMR (400 Mz,
DMSO) & 8.27 (s, 1H), 7.69 (q, J = 5.6 Hz, 2H), 7.56 (d, J= 8.2 Hz, 1H), 7.24 (d, /= 8.2 Hz,
1H), 3.88 - 3.79 (m, 3H), 3.04-3.02 (m, 1H), 2.79-2.76 (m, 1H), 2.41 (q, J = 7.1 Hz, 2H),
1.96-1.89 (m, 3H), 1.77 - 1.69 (m, 1H), 1.57-1.54 (m, 1H), 1.40-1.37 (m, 1H), 1.02 (t, J="7.2
Hz, 3H).

SR 5: (R) -6- (4-FRFERIE[b]EEW-5-55) -3- ((1-FHAIRIE-3-) B 4-F &
-1,2,4-=18-5 (4H) -

(e} N/ H2N\© O, /
S W />—NH S \ )NH
- N—N N ~ N—|
OMe OH N4<
2a 5

(R) -6- (4-32 KR IF[b]MEW;-5-55) -3- ((L%ﬁi%ﬂ)ﬁ%ﬂ%s-%) B -4-FH-1,2,4-
=IBE-5 (4H) -FARH 07 vES % Seitif] 2. MS/ESIIM+H]"=400.2. 'H NMR (400 MHz,
Methanol-dy) & 8.57 (d, J = 8.8 Hz, 1H), 7.46 (d, J= 5.5 Hz, 1H), 7.33 (d, J= 5.5 Hz, 1H),
7.27(d, J=8.8 Hz, 1H), 4.44 - 4.28 (m, 1H), 3.63 - 3.50 (m, 1H), 3.45 - 3.39 (m, 1H), 3.37 (s,
3H), 3.31 - 3.24 (m, 1H), 2.95 - 2.74 (m, 2H), 2.17 - 1.97 (m, 2H), 1.89 - 1.60 (m, 2H), 1.27
(dd, J=6.7,2.6 Hz, 6H).

SRR 6: (R) -6- (4-FFFEIRIF[b]MEMY-5-F8) 4-FFE-3- ((1- CHZRIT ke-3-38) IR
3-8 HZED -1.24-=85-5 (4H) -FH

z. Z

o
fe) / HoN N//:/ o le) /
N N
S W 6a s />—NH - ~'S v ) NH
“ NN P - - N-N
N
OMe oMe N~<>o OH N~<>o
2a 6b 6

(R) -6- (4-FZFLIRF[O]MEW;-5-25) 4-H3E-3- ((1- CREZIAT Be-3-28) WRie-3-24)
S -1,2,4-—1-5 (4H) -WARIH&T74:57% I5E R 2. MS/ESIIM+H]'=414.1.
SR 7: 6- (A-FRELZEIF[b]MER-5-HE) 3- (((1R, 2R) 2-FRIMCE) Z&E) 4-H
H-1,2,4-=1B-5 (4H) -l
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SNV ”ZNO A/
S }\I_N/>_C' 7a s />—NH O />—NH OH
~ — NN

OMe OMe
2a 7b

6- (4-F2FLTEIF[b]BEMY-5-FE) -3- (C(1R, 2R) 2-BHEI ) TE) 4-HH-124-
ZIR-5 (4HD -FRH] RS S 2. MS/ESIIM+H]=373.2. 'H NMR (400 MHz,
DMSO) 8 10.64 (s), 7.74 (d, J = 5.6 Hz, 1H), 7.68 (d, J = 5.8 Hz, 1H), 7.63 (d, J = 8.4 Hz,
1H), 7.28 - 7.23 (m, 1H), 3.82 (s, 3H), 1.92 (d, J = 6.5 Hz, 2H), 1.66 (s, 2H), 1.25-1.23 (m,
6H).

SEHER] 8: 3- (((IR, 3R) -3-FRHE-3-FEIFTHE) &) -6- (4-F2HEIRIF[b]MEM-5-55)
4-HIE-1,2,4-Z -5 (4H) -

3- (((1R, 3R> -3-FARF3-FEITE) 25 -6- (4-FREIRIF[b]HEW)-5-5) 4-F
$-1,2,4-=R-5 (4HD -FREIE]E S % L) 2. MS/ESIIM+H]'=367.2.
SERER 9: 3- ((CIR, 3R) -3-FAFE-3-WHIF LI ) BH) -6- (4-FFAIF[b]BEMy-5-35)
4-HH12 4- =185 (4H) Eﬁ

o / N/
S\: OMe}\l_ - 'j ; >- QOH j/ }\‘ N/>_N©\0H
2a
3- (((1R, 3R) -3-F2RE-3-HHEIIRIL) &) -6- (4-FRFIRI[b]EW-5-3L) 4-H
F-1,2,4-=18-5 (4HD -FREIH] & T 2% 5006 2. MS/ESIIM+H]'=373.2.

SRR 10: (S) -3- ((2,3-FFHE 5 F) -6- (4-FFFEEIF[b]EY-5-FL) 4-FFE-124-
=E-5 (4H) -FR

z. Z

HO

O / o (e} /
N HaN J\OH N N
s el 10a s A )—NH OH s \ )—NH OH
S~ N—N - . N—N E—— N—-N \—\;
N
OMe OMe OH OH
2a 10b 10

HG
() -3- ((23-“HENE) BR) -6- (4-FEHIRF[b]MEN;-5-F) 4-HIH-124- "%

-5 (4HD -FAH12% 77457 L) 2. MS/ESI[M+H]"=349.2.

SR 11: (R) -4-7.3:-6- (4-F2HIIF[b]WERY-5-2) -3- (C1-HEIRIE-3-48) &)

-1,2,4-=8-5 (4H) -
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s;< \>—Bpih 0 > HN - > e} >
o [} > ~ N U 3 N N>7NH
42\* _NaHEt J\‘N%C‘ ity OMe S }\H\‘/%C' o s & )—NH . w
o - . ~
\ /f N = = NN C = om ¢ N—
11

INT2¢ 11a 11b

(R) -4-2.3-6- (4-F2FLRIF[b]MEW-5-3L ) -3- (C1-FEENRIE-3-38) &) -1,24-
ZIR-5 (4HD -FRH] RS S 2. MS/ESIIM+H]=386.2. 'H NMR (400 MHz,
MeOD ) § 7.55 (d, J= 8.0 Hz, 1H), 7.51 (d, J=4.0 Hz, 1H), 7.49 (s, 1H), 7.21 (d, J = 8.0 Hz,
1H), 4.37 - 428 (m, 1H), 3.79 (q, J = 8.0, 4.0 Hz, 2H), 2.97 - 2.86 (m, 2I), 2.66 (s, 311), 2.06
-1.91 (m, 2H), 1.89 - 1.76 (m, 2H), 1.68-1.65 (m, 1H), 1.01 (t, J= 8.0 Hz, 3H).

SRR 12: (R) -6- (4-FZFEEIFF[b]MEWy-5-F5) -3- ((1-FHEIRIE-3-F) &) -1,2.4-
=:-5 (4H) -Elﬁ

HuN
[e]
S W o O, W P %ﬁ% s
N—N _

(R) -6- (4-FFFEITF[]MEWY-5-F) -3- (C(1-FEEIRIE-3-5) &) -1,24-=1E-5
(4H) -FIfH] 457755 2% 2 2. MS/ESIIM+H]'=358.2. 'H NMR (400 MHz, DMSO)
§ 13.13 (s, 1h), 7.69 (d, J = 8.0 Hz, 1h), 7.60 (d, J = 8.0 Hz, 1H), 7.52 (d, J = 8.0 Hz, 1H),
7.44 (d, J = 8.0Hz, 1H), 7.30 (s,1H), 3.99 (s, 1H), 2.35-2.32 (m, 1H), 2.30 (s, 3H), 2.26 - 2.16
(m, 1H), 1.80-1.73 (m, 2H), 1.55-1.45 (m, 2H).
S 13: (R) -6- (2-F2Hk-6-HIHE-4- (ZHIPED) RE) 4-HIHE-3- (C1-HIERNRE-3-
) qH) -1,2,4-TH:-5 (4HD -F

0 o HZNU/ o Q 7
/ / N
N ; N CF )—NH
+ CF Bpin CF NH 3 N\
BFX )¢ * ( 2 " —>CF3{§—KL o om0 <:Z E}\‘N/%Cgk N-N ):
N—-N N—N _ OH —
OMe 132

OMe OMe
INT2 INTS 13b

(R) -6- (-3 Kk-6-H B-4- (ZHHFE) RE 4-FE-3- ((1-FEEIRIE-3-50) 5
F)-1,2,4-= -5 (4H) -BR K941 26752 2% S5 2. MS/ESIIM+H]'=398.2. '"H NMR (400
MHz, DMSO ) § 8.34 (s, 1H ), 7.12 (s, 1H), 7.09 (s, 1H), 4.70-4.65 (m, 1H), 3.18 (s, 3H),
2.23-2.19 (m, 1H), 2.15 (s, 3H), 2.05 - 1.94 (m, 2H), 1.79-1.73 (m, 1H), 1.59 - 1.35 (m, 2H),
1.12 (s, 3H).

SEHER) 14: (R) -3- ((1-ZHMREE-3-5) &) -6- (2-F25k-6-FHL-4- (=4 HE) X
H) 4-HH-124-=H:-5 (4H) -fi

HoN P [e)
o N o N
/ N
N 4a  CFs W )N G A
CF4 v )—Cl N-N N-N W
N-N N
14
OMe 13a 14a
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(R) -3- ((1-ZFENRAE-3-38) EHHE) -6- Q-FFH-6-HFH-4- (=HHFH) FH) 4-
HH3E-1,2,4-=08:-5 (4H) -BHIH] &7 ES 2% 5000 2. MS/ESIIM+H] =412.2.
LB 15: (R) -6- (2-323k-6-HH-4- (Zm ) RE -3- (- (2-FBLFH) URIE-3-
) BIH) 4-HH-124-=8-5 (4H) -

H,N OH
2 NN

o)
A /
O 7/
C<< >N CF, >—NH — »CFs \ NH
15a V,
CF3 \ ,Cc — = . N N OH N-— OH
N—N>_ N— OH N~

OM 15
© 13a

Z Z

(R) -6- (2-73F-6-FHH4- (ZHFE) KE) 3- ((1- 2-RZE) IRE-3-5)
B 4-WIHE-1,2,4-=1-5 (4H) -FH &I ESHE SR 2. MS/ESI[M+H] '=428.2.
S 16: 6- (2-FFFE-6-HH-4- (=& WE) KE) -3- ((R, 2R) 2-FHHFDH)
B 4-FHE-12,4-=HE-5 (4H) -fifi]

H,N y
o \O N N
N )= NH on \ />_NH OH
CF, L )¢l N N-N
N-N

OMe
13a

6- (2-F2db-6-FFd4- (ZHFH) ZEH 3- (IR, 2R) 2-FHIF I FI) -4-
H2E-1,2,4-=18:-5 (4H) -BRFIHI & 7525 S5 2. MS/ESI[M+H]'=399.2.
SEHEB) 17: (R) -6- (4-Z ) FE-2- 32 IR 4-HI -3 (C1-HIBRIRIE-3-38) S008) -1,2,4-
=5 (4HD -

0 N
—< \>—< NH
Brx)—cl = Bpin . /%m 4Q_2NL/%NH }“’N/%
C( oH { N—
17a

INT2 INT7

(R) -6- (4-ZBRIE2-FEIARHL) 4-HH-3- (CI-FEIRIE-3-2) &) -1,24-=
-5 (4HD -FAMH% 771555 S0 2. MS/ESI[M+H]=340.2.
SEHE) 18: (R) -3- ((1-ZFEWRIE-3-35) 2058) -6- (4-Z B2 30 BOR L) -4-H1 5k-1,2,4-
—:-5 (4H) -

HoN o
o N o] / N/
/ N = )—NH
__ N 4a = N />_NH I }\I—N/
= Q) S N-N J -/
N-N OMe N OH v N
OMe 17a 18a

(R) -3- ((1-ZHWRIE-3-H) ) -6- (4-Z B2 HIH) 4-HH-12.4-= 1%
-5 (4HD -FRFHE 7553 SR 2. MS/ESIIM+H]"=354.2,
LR 19: 6- (4-Z I HER) 3- (((LIR, 2R) 2-FEM T &) 4-Hi
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-1,2,4-=1-5 (4H) -Hf

OH
HoNy -~ Q
o N
Q N N = )—NH  OH
— 7a = \ )NH OH & NIV, 3
= S S L — N-N
N-N OMe OH

19
OMe 172 19a

6- (4-Z I 2-FFHBE) -3- (((IR, 2R) 2-FEHCE) BHE) 4-HE-1,24-
—ZR-5 (AHD PR 755 50 2. MS/ESIIM+H]'=341.2.
SEHEH 20: (R -6- (2-Fdk-4- (= AR FE) 4-WH-3- ((1-HIEEIRGE-3-35)
R/IE) -1,24-=W-5 (4H) -fill

/ O
o /

N N%
CF3;0 NH
+CF3;0 B(OH CF3;0 N #—NH 3 N/
Br \ /FCI s (OH); CFaoQ—gL/FCI N-N C—’ o >\:/\
N
20a

OMe
INT2 20¢

(R) -6- (2-H-4- (ZFFEL I 4-FH-3-  (-FFHEREE-3-38) &5
-1,2,4-=185-5 (4H) -Fi 8127325 LR 2. MS/ESIIM+H]'=400.2. 'H NMR (400
MHz, CD;0D) & 7.58 (d, J = 8.6 Hz, 1H), 6.96 (d, J = 8.6 Hz, 1H), 6.89 (s, L H), 4.24 (s, 1H),
3.69 - 3.62 (m, 1H), 3.56 (s, 1H), 3.50 - 3.42 (m,1H), 3.37 (s, 1H), 2.86 (s, 3H), 2.16 - 2.99 (m,
3H), 1.95 - 1.80 (m, 2H), 1.76 - 1.62 (m, 1H).

SEHEB) 21: (R) -6- (2-F-6-F145-4- (=R ES) RED 4-HHE-3- ((1-HHEIRIE-3-55)
BRI -1,24-ZH:-5 (4H) -Fi

F F O / /
° N N CF N>—NH
+ CF Boin CF3 \ /) NH 8 NIV
Brx/%m 3 o /%q N,N% —_— N-N
N-N N _ OH —

OMe OMe 2
INT2 INT9 21b

(R) -6- (2-F-6-F28-4- (= HIE) ) 4-FIH-3- ((1-HIERNRIE-3-25) &)
-1,2,4-= -5 (4H) B4 777552 S0 R 2. MS/ESIIM+H]=402.2.
SEHEH) 22: 6- (2-F-6-FdE-4- (SR KD 3- (IR, 2R) 2-FHH T &
H) 4-WH-124-=1%-5 (4H) -

/

H,N F O
Fo U N N
N _ 7a A )—NH OH CFs N )N OH
CF, L —Cl N—N N-N
N-N OH
22

OMe
21a

6- (2-5-6-¥2Fe-4- (ZFMHI) HFIH) -3- (IR, 2R) 2-FEHOH) &) 4-
HHE-1,2,4-=8:-5 (4H) -TRIKIHI & T7 52 0% 2. MS/ESI[M+H]=403.2.
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e 23: (R) -6- (4-FRPEE-2-FRRLHEHL ) 4- PR3- ((1-FPEmRmE-3-35) & EE) -1,2.4-
=IR-5 (4H) -fd

INT2 INT10 / 23

(R) -6- (4RI 2-FHRFEL) 4-HFE-3- ((-FEIRE-3-8) 8 -1,24-=05%
-5 CAH) -BH I %5 722 S2) 9] 2. MS/ESIIM+H]'=356.2, "H NMR (400 MHz,McOD )
§7.19 (d, J=8.0 Hz, 1H), 6.70 (dd, J= 8.0, 4.0 Hz, 1H), 6.64 (s, 1H), 4.20-4.17(m, 1H), 3.64
(d, J = 8.0 Hz, 1H), 3.33 (s, 3H), 2.88-2.85 (m, 1H), 2.82 (s, 3H), 2.79-2.77 (m, 1H),
2.10-1.99 (m, 2H), 1.89-1.82 (m, 2H), 1.66-1.604 (m, 1H), 1.01 - 0.94 (m, 2H), 0.70 - 0.63 (m,
2H).
SEHE] 24: 6- (A-FRHIE-2-$2HIEIL) 30 (IR, 2R) 2-BERCH) &I 4-F i
-1,2,4-=18-5 (4H) -

OH

HoN o ,
o 4 N N>_
N NH OH \ /) NH - OH
S s [ }\j_N/>_ N N-N '
o

24
OMe 23a 24a

6- (A-IRTHFE2-FZFIREL) -3- (CCIR, 2R) 2-FEHTIH) ®HE) 4-HE-124-
=B:-5 (4HD -FAH 4% 71553 S0 2. MS/ESIIM+H]™=357.2.
SEHEB) 25: (R) -6- (4-FRFLKIE[bIMEN-5-FE) -3- ((1- (2-FRZ30) WRig-3-38) &)
-4-Eﬁﬁt-124-:ﬂ$-5 (4H) -Fd

~~_-OH
N/ Q, N/
N—N OH
= OMe —/_ _/_

(R) -6- (4-FFLIEIF[o]BEW-5-F) -3- ((1- (2-¥ 23 WRmE-3-3) 18 4-H
$-1,2,4-= -5 (4H) BRI 5525 505 2. MS/ESIIM+H]'=402.1. "H NMR (400
MHz, DMSO0) & 7.71 (dd, J = 12.5, 5.6 Hz, 2H), 7.59 (d, J = 8.3 Hz, 1H), 7.28 (d, J = 8.2
Hz,1H), 6.80 (d, J = 8.4 Hz,1H), 4.44 (s,1H), 4.06-4.03 (m, 1H), 3.52 (t, J = 6.2 Hz, 2H), 3.19
(s, 3H), 2.86 (d, J = 9.3 Hz, 1H), 2.59-2.57 (m, 1H), 2.45 (t, J = 6.2 Hz, 2H), 2.30-2.25 (m,
1H), 1.73-1.63 (m, 2H), 1.62 - 1.47 (m, 2H).

SEHEB 26 6-(4- R -2- F B R A )-3-{[(BR)-1- H AL N AL e -3- 3 A A 4 A
-SHAH-1,2,4- =5
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fe) O N/ @] N/
Br N Cl OMe / /
_,cl N S cl N S,
N N//k ~ B(OH N-N N—N o)
S (OH) OMe OMe
3e 26a 26b 26¢
HoN

3 : /
N— N>7H N/ H
Cl N
N/ Cl N
2b N—N \N—N/>7
- OH N—

26d 26

B35 HILEY 3e (800 mg, 3.39 mmol). 1L&W) 26a (694 mg, 3.72 mmol).
Pd(dppHCl, (248 mg, 0.34 mmol). FREREE (4.41 g, 13.6 mmol). 5 I75¥F (20 mL) HI
K (5mL) BT RIS, S, 100°CHHE 15h. RN%H, BRESE, HiZ
IINFERSHER, GRERAEEN Chuhik: ZBROM =1: 0-2.5: 1) 40415 6-(4-5-2-T
S0 2R L) -4- B I 3R R R )-5H4H-1,2,4- =5 -5 26b (590 mg, 59.0%);
LC-MS:ESI[M+H]'=297.9.

B35 KBS 26b (200 mg, 0.67 mol) BT & WK (15 mL) |, [FEE
0-5°C, I m-CPBA (204 mg, 1.01 mol, 85%ZHifE), e, =IERN 0.5 he N5
BN AT R AN K VAR (20 mL) 868k 5 3 8h, ik, ARAEGREEH — & B (10 mL)
WK, IV, RGBS BT B Eh AR sE s, o7k
R TR, WuE. RTAMMMEEY 260, BEAT N4, RE— Sk,
LC-MS:ESI[M+H]™=313.9.

B0 BALEY 26c (200 mg, FHM) BTN, 1A DIEA (260 mg, 2.01
mmol), DMAP (8 mg, 0.06 mmol) HI(3R)-1-F FEEMLIE-3-JiZ 2b (229 mg, 2.01 mmol),
PNEE 60°CJ Y 12 he JETEF, Wi tlMEmRaEEZN (Z&HF 5 FEE =1: 0-7: D
i LAY 26d (45 mg, 18.0%F90 723D ; LC-MS:ESI[M+H]'=363.9.

VUG Kb S4 26d (45 mg, 0.12 mmol) Al & H % (10mL) BT MNmH,
FARY, FERZE-10°C, A 2 M B =R — & GEid i (0.18 mL, 0.37 mmol),
PRI SN 1 he SO 5E B TN F R4 mL)P K SO, ZAJE NN 0.2 mL 27K 5 pH=9-10,
JRTIER, FRARMARERFE BN (Z& e Bl =1: 0-9: D 4iftf[5{b 5% 26 (22
mg, 51.2%); "H NMR (400 MHz, Methanol-dy) § 8.57 (d, J= 8.8 Hz, 1H), 6.91 (d, J=2.4 Hz,
1H), 6.86 (dd, J = 8.8, 2.4 Hz, 1H), 4.41-4.29 (m, 1H), 3.47 (s, 3H), 3.37-3.32 (m, 1H),
3.06-2.97 (m, 1H), 2.67-2.46 (m, 5H), 2.12-2.03 (m, 1H), 2.01-1.92 (m, 1H), 1.86-1.74 (m,
1H), 1.73-1.60 (m, 1H); LC-MS:ESI[M+H]"=350.0.
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SEHEH 27 6-(4- S -2- 5 B K E)3-{[BR)-1- £ 2 /N S ML E -3- 2 ] B2 J-4- WAL
SHAH-1,2.4- =105

o
N / HaN O N S
2 H N H
cl e cl L N cl L N
N-N o 4 N — - NN - = -
oM ; N_N
© OMe N OH N_
26¢ 4a

6-(4- A -2-FRFIKIE)-3-{[BR)-1- L FE NSk ie -3-F | &I -4-H HE-SHA4H-1,2,4- =
5-fii iy % B 2 26, BEMLEY 27 (18 mg, 13.7%); 'H NMR (400 MHz,
Methanol-ds) & 8.48 (d, J = 8.4 Hz, 1H), 6.80 (d, J= 2.4 Hz, 1H), 6.74 (dd, J = 8.4, 2.4 Hz,
1H), 4.31- 4.19 (m, 1H), 3.35 (s, 3H), 3.15-3.06 (m, 1H), 2.85-2.71 (m, 1H), 2.63-2.47 (m,
2H), 2.32-2.18 (m, 2H), 2.01-1.88 (m, 1H), 1.83-1.74 (m, 1H), 1.71-1.59 (m, 1H), 1.58-1.44
(m, 1H), 1.08 (t,J= 7.2 Hz, 3H); LC-MS:ESI[M+H]=364.0.

SEHA) 28: 3-F15:-4-(3-{[(BR)-1- £ HE N EMEBE -3- B |2 Bk -4 Bk-5- 50 I 3 -1,2,4- =12 -6-
F)FR-1-HE

0 Q / O /
N
Br _ NC OMe N/ /
%N . o NC N /ys NG \ /ys\‘
N BOH N-N N-N 0
N~ ™8 (OH)2 OMe OMe
3e 28a 28b 28¢
H
o v
N H
QMN WS
—> N-=N
OH N—
28d 28

3-$25E-4-(3-{[(BR)-1- L 7S A ML g -3- B4 15 2 ) -4- H -5 -4 P Bk - 1,2,4- = R -6- 4 )oK
-1-H BRSS9k 26, BREY 28 (4mg), LC-MS:ESIIM+H]=341.3.
SEMER) 29: (R) -4- (3- ((1-ZFEWRME-3-FE) EH) 4-FI-5-E-4,5- " 5-1,24-=1%
-6-58) 3-FREER

HaN

\N
OMe OMe
28c 29a 29

z
3
zz/ 10
[
zZ. Z
Y ~
Om\
&
T
z
)
20
1 5
z
T
&
z
I3)
O
I
> @]
I
Z 2
I
e

(R) -4- (3- ((1-ZE:WRIE-3-5) &HE) -4-HE-5-540-4,5- " 5-1,2,4-=H-6-5)
3-FRILIK FE 4 7 A S St 26, 13 EMLE Y 29 (16 mg, 11.7%); 'H NMR (400
MHz, Methanol-dy) & 8.64 (d, J = 8.4 Hz, 1H), 7.13-7.05 (m, 2H), 4.34-4.22 (m, 1H), 3.37 (s,
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3H), 3.05-2.96 (m, 1H), 2.73-2.60 (m, 1H), 2.48-2.34 (m, 2H), 2.21-2.05 (m, 2H), 1.98-1.86
(m, 1H), 1.79-1.69 (m, 1H), 1.67-1.45 (m, 2H), 1.04 (t, J = 7.2 Hz, 4H):
LC-MS:ESI[M+H]"=355.0.

SEHE] 30: 6-(4-F2HETEIF[B]MENY-5-FK)-3-{[(3R,5R)-5- - 1-H E /N SUML g -3- L B 3 ) -4-

HEE-5H,AH-1,2,4-—1%-5-Hf{
% (jiijm M s j \>% />—s
/ N N—
OMe

OMe
INT1 30a 30b

2HCI

N
N
/>_NH s \ )—NH
£ __F N8 N - N—N C

30c
6-(4- 55 HL I IF [D]VE W) -5-55)-3-{[(3R,5R)-5-F.-1- FF F: N A Mt e -3- s a3k y-4- FF 3
SSHAH-12 4- =125 {1t £ 23 2] 26, 22MLEY 30 (1.9 mg, 9.7%); 'HNMR
(400 MHz, Methanol-dy) & 8.58 (d, J = 8.8 Hz, 1H), 7.47 (d, J = 5.6 Hz, 1H), 7.33-7.24 (m,
2H), 4.97-4.81 (m, 1H), 4.60-4.52 (m, 1H), 3.39 (s, 3H), 3.14-3.07 (m, 1H), 2.99-2.90 (m,
1H), 2.41-2.33 (m, 1H), 2.30 (s, 3H), 2.26-2.20 (m, 1H), 1.96-1.93 (m, 1H), 1.80-1.73 (m,
1H); LC-MS:ESI[M+H]'=390.0.
SRR 31: 3- (CCIR, 2R) -2-FHEIHCOE) &I -6- (4-FEIRIF[b]EW-5-3) -4-
H3E-1,2,4-=T%-5 (4H) -

HyN NHBoc

30b 31b 31

3- (CCIR, 2R) 2-FHEAMEE) I -6- (4-FEFRIF[b]EMy-5-F) 4-HF-12.4-
=5 (4H) -FARIHIA B Z il 26, "H NMR (400 MHz, MeOD )8 8.57 (d, J= 8.0 Hz,
1H), 7.46 (d, J= 8.0 Hz, 1H), 7.32 (d, J = 8.0 Hz, 1H), 7.27 (d, /= 8.0 Hz, 1H), 4.26-4.19 (m,
1H), 3.40 (s, 3H), 2.09-2.06 (d, J = 12.0Hz, 2H), 1.80 (d, J = 12.0 Hz, 2H), 1.58 - 1.44 (m,
2H), 1.39-1.31 (m, 3H), LC-MS:ESI[M+H]"=390.0.

SERER] 32: 3- (((3R, SR) -1-ZFE-5-FHURNE-3-3E) BHE) -6- (4-FFFIKIHF[b]BEW)-5-
H) 4-HH-124-=H:-5 (4H) -fi
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2HCI

/ o
o] / N>_
N NH
/ N/ />—NH
s W FINTIH l Q N-N M
NN O ———————— OMe NJ NN < J
32a F

3- (C(3R, 5R) -1-L.FE-5-HWRIE-3-F) &) -6- (4-FEIRIF[b]BEM)-5-F) -4-
F3E-1,2,4-=16-5 (4HD -FRIGHIRSE 06 26, B EY 32 (4.7 mg, 11.7%); 'H
NMR (400 MHz, Methanol-dy) & 8.58 (d, J= 8.8 Hz, 1H), 7.47 (d, J= 5.6 Hz, 1H), 7.31 (d, J
= 5.6 Hz, 1H), 7.26 (d, J = 8.8 Iz, 1H), 4.96-4.80 (m, 11I), 4.61-4.52 (m, 1), 3.38 (s, 31),
3.18-3.11 (m, 1H), 3.04-2.95 (m, 1H), 2.51 (q, J = 7.2 Hz, 2H), 2.31-2.20 (m, 1H), 2.16-2.09
(m, 1H), 1.99-190 (m, 1H), 1.54-147 (m, 1H), 1.06 (d, J = 7.2 Hz 3H);
LC-MS:ESI[M+H]"=404.0.

SEHEB) 33: (R -3- ((1-ZFEWRAE-3-35) &ED -6- Q-4 (ZHFE K 4-
H3E-1,2,4-=1%-5 (4H) -]

[o) OMe o] /
Br - B(OH), Ny
WI)kN * /©/ />—S —»CFs Wa'
N\N/J\S/ CF N- N-N O

3 OMe OMe
3e 1o 33a 33b

HoN

o v/ o)
v N ;
CFs }\IN/>_NH CFy v /—NH
4a - —_— N—N
OMe N— oH N—
33¢ 33

(R) -3- ((1-ZFENRME-3-3) B -6- (2-F8H-4- (ZHPE) KE) 4-HH-124-
=IRE-5 (4H) -FREIHI4% S SR 26. "H NMR (400 MHz, MeOD ) 3 8.62 (d, J= 8.0 Hz,
1H), 7.04 (s, 1H), 7.01 (d, J = 8.0 Hz, 1H), 431 - 422 (m, 1H), 3.38 (s, 3H), 2.99 (d, J = 8.0
Hz, 1H), 2.44-2.38 (m, 2H), 2.15-2.07 (m, 2H), 1.93-1.89 (m, 1H), 1.78 - 1.69 (m, 1H), 1.66 -
1.58 (m, 1H), 1.57-1.49 (m, 1H), 1.04 (t, J= 8.0 Hz, 3H), LC-MS: ESI[M+H]=414.0.
SEHER) 34: (R) -6- (4-F2HE-23- A ARIFIRIG-5-H8) 4-HIRE-3- (C1-FERIRIE-3-F) &
) -1,2,4- =5 (4H) -

0
o v N
Bpin NH
+o§%p ;\<>\~ j/<\>—<\\/NH ° Wa
Br \ ,}u . Lol N—N% _— o N-N
OSEM — 2 <
34b

OSEM
INT2 INT12 34a

(R) -6- (4-F2H:-2 3-SR HUKMpg-5-28 ) 4-HE-3- (CI-HEIRIE-3-4) &)
-1,2,4-— -5 (4H) -FRMIH & ZHSEHB] 2. LC-MS/ESI[M+H] =358.2.
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LR 35: (R) -3- ((1-ZBEMRIE-3-5) &) -6- (4-FFH-2 3- T HEIFWR-5-5L) -4-
HH3E-1,2,4-=18-5 (4H) -fid

e M by ey

OSEM
OSEM
34a

(R) -3- ((1-ZFEIRDE-3-3) BE) -6- (4-3FE-23- —EFIFRM-5-5) 4-FH
5 -1,2,4-=T-5 (4H) -FAKIH] %2 SLhaf 2. LC-MS/ESIIM+H]'=372.2,
SEHEB) 36: (R) -6- (4-F2EE-23- T IRI-5-48) -3- ((1- (2-F2 43D WRAE-3-%)
O -4-Eﬁ9§'§-1,2,4-5ﬂ$-5 (4H) -fii

N/\/OH o

N/ (o] N/
M ? \NN/*“C“ o o )=
— —_—
N-N OH
OSE,\"III OSEM N~ oH —
342 36a 36

(R) -6- (4-F23E-23-“E R IFHRIE-5-F5) -3- ((1- (- 2F) mRme-3-55) &I
10 -4-FE-124-Z8-5 4HD -FRMH& S35 2. LC-MS/ESI[M+H]'=388.2.
SEREB) 37: (R -6- (A-FRPIRE-2- 32 BLFE I 32 ((1-ZFRWRIE-3-38) G 3D 4-FFJE-1,2.4-
=:-5 (4H) -

HZN o] /
W -
v »~—NH
W o WA C
N OH N
5 N

(R) -6- (4-FRTHFE2-FFHIRI) 3= ((1-ZFIRIE-3-F) B 4-HIH-124-=8
15 -5 (4H) -FAMHASF LR 2. LC-MS/ESIIM+H]"=370.2,
SEHEB] 38: (R) -6- (4RI 2-FRHRF) -3- ((1- (- ZIH) mRmg-3-3) &) 4-
HH3E-1,2,4-=18:-5 (4H) -l

H,N /\/OH o
\ \ NH
/*C' " C e
N OH N
_\_OH 38 N\ on

(R) -6- (4-FRTHHL-2-FRFIRHL) -3- ((1- (2-F2 2.8 WRmg-3-58) & A ) -4-H5-1.2.4-
20 =WE-5 (4HD -FRIPI %23 500 2. LC-MS/ESI[M+H] =386.2.
SEHER) 39: (R) -3- ((1-ZFE0RAE-3-5) GF) -6- (2-FH-4- (=FHFEHE) KE) -4-
FJE-1,2,4-=18:-5 (4H) -Ff

z\z
z. Z
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o HyN N/\ o y le) N/
/ N
N 4a  CF:0 \ )N R0 VA
CF30 \ oo 7 N-N o Y
N-N OMe N
OMe N\ 39 A\
20b 39a

(R) -3- ((1-ZFEWRNE-3-38) &I -6- (2-FH4- (=PRI FE) 4-FHE
-1,2,4-=8-5 (4HD il % 226 5506 2. LC-MS/ESI[M+H] =414.2.
SEHEG) 40: 6- (2-F%E4- (ZRFEIS) FKE) 3- (R, 2R) 2-#EACE &1
5 -4-WH-124-=18:-5 (41D -fi

OH
HoNo -~ o)
e . ¢
N CF,0 \ )—NH OH
7a  CF30 \ ,)—NH OH {
C206 40a

(6- (2-Fde4- (ZFFEL FH) -3- ((UR, 2R) 2-FIHI I ) 4-
FRIE-1,2,4-=6-5 (4HD -BiRIHI&S% LM 2. LC-MS/ESI[M+H]'=401.2,
SEHEB) 41: (R) -6- (2-F25E-4- (ZH A KE) -3- ((1- - LH) PRIE-3-35)
10 &R -4-FHR-1,2,4-=8:-5 (4H) -

/ N
N CF30 L )—NH
15a CF30 \ /)—NH
CF@‘Q& P [ N—-N on N-N Y
N-N OMe N
OMe o 41 \on
20b 41a

(R) -6- (2-FF-d- (ZFHEIL) I 3 ((1- Q-F2F) IRng-3-38) &5
-4-FREE-1,2,4-=TR-5 (4HD -BR (1] £ 2% S0t 2. LC-MS/ESIIM+H]'=430.2.
SEMERY) 42: 6- (4-F2FE-23- TEIRIFIRIG-5-3) 30 (IR, 2R) 2-FFIFCI) HFD

15 -4-FH-124-=8:-5 (4H) -Fid

OH
HoN -~ o o
o N N
N 7a o \ )—NH OH o \ )—NH OH
o) S e . N-N - B N-N '
N—N OSEM OH
OSEM 42
34a 422

6- (4-F2FE23- T FEIMME-5-3L) -3- ((1R, 2R) 2-FRILIFCIL) &IL) 4-FFit
-1,2,4-=W:-5 (4H) -BAMIH] %25 SEhER] 2. LC-MS/ESI[M+H]"=359.2.
AW R

20 1. AZSBAAZLR M ) NLRP3 $AE 705 55 0 2

B THP-1 il SpCE g e R R A F], PMA: Sigma-Aldrich, RPMI

K: 354 Hyclone, LPS: Sigma-Aldrich, Opti-MEM £57#3%:Gibco, Nigericin: Invivogen,
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Human IL-18 ELISA #ll3{4%: 4A Biotech, ZF#ALE% MCC950: MedChemExpress
(MCE).

SERG I ¥ THP-1 4 & PMA (10pM) 7 RPMI 15953, % 2x10°/mL K94
FaE R, AR T 48 FLIR, BT 37°C. 5%CO, WA HEF IR . R HER IR T
N 1pg/mL LPS [¥] Opti-MEM 357755 3h J& , A Z5401F H 40min; JIIA Nigericin( LOpM)
YEF 40min; WEEAHML B3GH T ELISA 4747 . A4 MCC950 HH MCE A RE. 558

Rk 2.
. oH
MCC950
< 2 NLRP3 5 $E A il 35 4
A5 ICso (nMD WEYIH ICsp (nMD
1 32.59 2 1.97
3 9.14 4 1.20
5 68.44 7 10.01
8 20.21 11 8.87
12 25.01 13 2.78
14 3.02 15 7.05
16 15.01 17 8.01
18 9.05 19 24.02
20 17.73 21 18.08
22 27.09 23 7.6
25 5.33 26 51.6
27 9.28 28 941.60
29 169.6 30 7.91
31 474.20 32 6.55
33 33.93 34 7.50
35 10.25 36 25.01
37 8.5 38 20.50
39 25.05 40 30.07
41 15.01 42 37.90
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MCC950 30.01
50 ARRIMGEYIXT NLRP3 SO0 A BA B A dIiE e, REkE9 2. 4
13 58X NLRP3 SAEAAHI/E AT MCC950.

2. A& PBMC 40f TL-1p == 3081E T e

IS MBI (PBMC), 754 10% FBS AIHLA AT RPMI 1640 15 %35 o i)
BB IR . 38 = HIRBOAR LTS B 7R B I IN/E FIVR B Tug/ml B9 LPS ¥ 3h, 2
YIRI 40min, ¥ 10uM ) nigericin fE ] 40min, UWEEANM 7, ELISA AW IL-1pB
AR s

SEREE RN R 3.
=3 LEYX PBMC 4 TL-1p 04145 R
WEVIHT ICsp (nM) &Y ICsp (nM)
2 1.83 MCC950 7.81

it KBS YIRT A PBMC 4 IL-18 774 BESF amBla e, ikth o
W) 2 XN PBMC 40 TL-1p /= 2E 30 3E 14 1Cso T MCC950.

3. AN hERG 5 B IE ) S

YUM S FRAAL TR . RREFRIA hERG 9 CHO 4 3= TS, BT 37°C,
5% CO, WIREFRAIE T, gl Al K 2 60~80%, WGEANMIEFRW, F PBS ¥t—i&
M Detachin 6. Frifb5e &R IMAREIFRBDA, REEO, BELBR, BinA
B R, WIS EN 2~5><10%mL &M .

& RES . B EYRFR T 100% DMSO HEATHFE, BIVEL 1opl fb &R I
F| 20pLDMSO 1, 3 fREEEMRER 6 MR, 40 alE 4pl 19 6 MIKFERMILEY, TIA
2 396puL A s, B 100 FEFBEARE] 6 DNHIRIVRAL . T4 T 8OuL [¥) 6 Ak
JEEY, IMAF] 320pL ARAEANR . B S ERERE S T BRI iR AR . e ik
JEH 40uM, KRS BN 40, 13.33, 4.44, 148, 049 F10.16 pM 3£ 6 MRE. &L
R DMSO & &It 0.2%, MK [M) DMSO X hERG #IBIER A M. &
W1 %5 H Bravo {383 5¢ SO MBI AE

HAEFRC S AR A BT A g iR s L A2 436 H Qpatch (X328
e, EARASRIC SRS, UMl HIfE-80 =R, FELT—A 5 P40 =R
ERACTNEAT, RS T4 50 ZB1-50 ZRATE B, REEWRIE]-50 ZREFF S
B, FEIEIH-80 224K . 45 15 BPJE IO e Ho R, 183K 2 B R 4 T AR AR S 5 A A,
SRIGTTIRR AR, Bk s I R TG, GRS T 2.5 708, &
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SRR SEITHRE G, A FRMHEALEY) 3uM Cisapride. FANREEZ /DI 3 4410
(n=>3).

B ab . R pr b B SR A GraphPad Prism 5.0 1 Excel #1164 IC50 5 1
GraphPad Prism 5 #fFiiid PL ARG EAE

T=Baottom — {Top-Bottom)/( 1—10°((LogIC 30-X)*HillSlope))

HA, XA TIRER Log (8, Y NATMIRE T H 7%, Bottom 1 Top
I3 N NI ECRANI B 3. SEEREE LT R 4.

4 tb&% hERG 45 Tl iE ) 45 3
WEYH 'S | 20 uM HIHIZE | (EDH'S | 20 uM HIHIZE
2 12.99% 4 10.90%

20 9.31% 25 10.24%

G50 AREUALEY 2. 4. 20 F1 25 255 hERG 415 -1 @ B 30 1 L5 .

4. WAL Balb/c /NRAE N ERBN 712

SEEEK: RS ZIRBN IR

SEEG AR A E AR R 2SN T ERT FUBORTE R R, 2014 .

LR T7 % @i Balb/e /D REFIKGS IR B 452y, ERUASVRIZRS) 720

FES L] REAASYIIN DMSO WiE, s &R, AL SRS
ZiH.

FEREE: 6 R Balb/e /N (RERIARSEER S A R AR], WFAHES: SCXK (JID
2020-030), HEME, 3 Rafhkss2h (IV)., 3 RIEF 42 (PO, 45%)5 5Smin. 15min. 30min.
lh. 2h. 4h. 6h. 8h. 10h. 24h HI 48h KA 0.05mL MK, KWERIMAE 3500rpm
HAYDES O 15min, Y LB MK, -40°CIHRARN. L LC-MS/MS 73#1 7758 & 7 i
MZGREE, THHZREN 1255, WmRIER ] (Cmax), ZRTHIZE NI (AUC(0-1)),
KT (Typ), FEBRFE (CL), HLUrEE (Vdss), AEMRIAE (F) 2. 2RahJ1#iF

e R T R S,
R 5 (LG WA Balb/e /NRAR N I 23] 7725 R 45
e T, Cmax | AUC(0-t) | Tip CL Vs F
7 GLAERF | ugll ug/L*h h L/hkg | Likg %
1 | 5mgkg PO| 210 3783 4346 | 046 | 2553 -
2 | 5mgkg PO | 1975 7865 337 | 0.63 3.07 -
11 | 5mgkg PO | 1368 1780 1.18 | 2.82 4.79 -
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23 5 mg/kg, PO | 1637 3360 1.17 1.49 2.52 -
25 5mg/kg, PO | 991 2462 2.07 2.09 6.34 -

g REHWAY 1. 24 11, 23 F1 25 Z4F Balb/c /NEEREE RIFHZ5R50 7
VR, GRS ROHOREMFAE. G, FRRMEREE.
5. LPS 3/ RAEEEAN

SEEYTTVE:  7-8 i Balb/e /ML i 25 mg/kg A B PIECE IEEEATIR (TG 0.9% Nacl
5 WO, 1h EIEIEES 10mg/kg LPS (Sigma, L2880). ##F% 12h WA/ N AETRIRA, #F4k
72h, HEVNR 72h FEER
=6 thBEWXT LPS 55/ RIS R
72h 735 .
H44 = DI Oh | 12h | 24h | 36h | 48h | 72h
% 5H)| 5 5 5 4 2 2
LPS 20%
FTI BR)Y| S 5 4 2 1 0
MCC950 —% (5H)| S 5 5 4 4 4
60%
25mg/kg B GH) S 5 4 4 2 2
&) 2 % 5H)| 5 5 5 5 5 5
100% —
25mg/kg B GSH)|] S 5 5 5 5 5
&Y 4 —% (5H) | 5 5 5 5 5 5
100%
25mg/kg B S| OS 5 5 5 5 5
&Y B9 5H)| 5 5 5 5 5 5
20 80% "
B GH) | S 5 5 5 4 4
25mg/kg
gt ARWELEYXT LPS S/ BEARIFMIANITRL eI LPS B3 /)

10

15

MAEG =, TH2
AW MCC950.

6+ ALYk Py iR LE PP

SE4S H )

PRSP EE .

FISEFIE MMEEY 2. 4 120 263 LPS /N AR RN T 5%

SEBG T 5 MR ML A A TE /D BURAN R ) B, 5 S AN T B
RGN DMSO, AN H SRR, R Img ~mL™

SEIG I IR
LSBT, 425 . # 10 mg » kg DREAZE, 4525)5 1 he 6 h 73 BIRAE4 LA
M (n=3). ML 3500 rpm 15 min, Y& LiEMK. FRBE.OE

EEON ML, FEA
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LM OEEEN M2, IKAEERECERRN M3, B 30uL AR EBLEEE
N M4, B 30 pL I 3R 30 pl AN SIS T B0 B, N 120 Wl 5 20 ng -ml™ kR SAHA
K ZIETTHE, JRTE 30s, T 13000 rpm 250 15 min, X EiESEFERERAR .
FrAEf 26V 10~10000 ng » ml™'.
5 i e 254 B =2 E X 0.03 X (M3-M1)/[(M2-M1) X (M3-M4)].
A& I LG 25 AR 2R 7 B
® T EWAH 5 /N U I EE R A5

A o o
Mitng/g) | M3 (ng/ml) | fixli bk Witng/g) | M3 (ng/ml) | ik
2 978 2220 0.44 353 666 0.53

g AT EDEBNWINE 77, JTHRWMEY 2 78 1 /T 6 /NA fivg I
Eb4r s 2 T 0.44 1 0.53.
10
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A E RS
1. PR S a2 7 B2 s, HAREAE T prid sy an
T

Y—X
Rs \ />—|_\

N—N Re
Rz Ry

X1

Hr:

Y XONHEER, X 1% H NRy, Y i H C(=0):

Y XOBERT, X T I% H CRy B N, Y IEH N;

Ri. Ro. Ry FI RsHAZHIBE A, /M. K&K, -OH. -NH,. -CN BifEEHE 0-6
ANFAREERRI LU R R E]: Cro BidE -0-Cro Bt dE . -S-Cie etk . -NHC(=0)-C1
Fedk. «(C=O)NH-C ¢ ftdh. Coolidh. Coohidt. 3-6 LA LR Riv Ryw Ry
Rs 1, FTiREURIEZLT: /. K&E. -OH. -NH,B-CN;

R; PEHE. /. BI&R. -OH, -NH,. -CN BUAFLEHE 0-6 NER BB LR
FEMH: Crolnd. -0-Ci bt -S-Ci FEdt . -NHC(=0)-C fidk -(C=0)NH-C,
Bidh . Coglfidh. CogMtdh. 3-6 JUIRLEIE. 5-6 JLAIALEIE . KIEE. 5-6 TTRT
By Ry, FTRBREIEE: Jil. XE. -OH. -NH,. -CN 3% 3-6 JLH ki i R,
Hr, TR 5-6 JURMMVBEEE . 5-6 TUARIFEEGA 1~3 NMEH N S, O h&EA—1H
RET

%, RS Rsv Ry 5 RyE# Ry Rs SEAMIFRERRIR 7Y 0-6
ANBARFEEUART 5-6 TohTiEIR. KR, 5-6 TTHERIMREE 5-6 TTIRIFSIR, ik
BRIELEH: /. WK, -OH. -NH,. -CN. &fRF. CrobiF. CreBINE.
Cro TARBEEE . -O-Crg s -O-Cro AR -O-Cro AL R . Co FRbEES.
Cao BARIRGEEE, B0 M — BRI TR 1) 2 DR ETE AR 3-6 JuIAbedt: R,
5 R3 Ry 5 RyEGE Ry 5 Rs 5 EAMIERIE TAHERIAN, ik 5-6 ol
FIR 5-6 LRSI E 1-3 Mk E Ny S. O &b —ARZRIET:

L % E-(CHy)p-+ O« -(CH,)y-NH-. -NH-(CH,), -+ -NH-CH(CH,),;(CH3)-,
nl ik H 0-3 FIEH

R e H A% 0-6 MHURERURIN 6~10 JTI5HE. 5~10 Juds 5 8L, 3-8 JuHibe
£l 3-8 U kAL, 6~10 JUMEH R 6~10 JUZIEI ke dk . 6~10 JOMF A e dk |
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6~10 TLAM IS dE . Cro e dk: Ro s PTRIUARER 1 H Reps B3 L SUAREE | -ORg,
-SRgsx -C(=0)Rg,s -OC(=O)Rg,+ -C(=0)ORg,v -C(=0)NRg,Rgp -NRg,C(=O)Rgp-
NRg,Rgp+ -SO:Rge -SO:NRg,Rgps -NRg,SOsRg,+ -CN; Rg #, FTIR 5~10 J0455
H 3-8 JUAIRLEEL L 6~10 JUARIBINITEEL | 6~10 JUAMIA LIS 1~3 £ H N,
S\ O &R D—MRARET;

Rga F1 Ry M7 H00E A SRECE R 0-6 DEURIZEURHI L T ZEE]: Crg bedt
3-6 JLINIESE . 4-6 JURIPIEIE . RIE. S-6 JUAETTHRE. 3-6 SUIRIRIEN Lo
4-6 TLHALEHEET HIE; Reon Rep H, FTARBAEIEE: . KZE -N(R10.R1i00)-
-OH. -CN. Ci4ftZE. CirabtEEE. Cra iR 3-6 U EEE. 4-6 TUHEHIT
B\ 3-6 JUINIEEE T LB 4-6 TUAIR IR T H 2 Reas Rep Y, IR 4-6 0%
e dE. 5-6 JuR G HE. 4-6 TURMEEE TR ESH 1~3 ML N. S, O &b
—ARERE T, FTRERE T 4-6 JUREABEEL, 4-6 TR R R SR 1-3
MEHA N Sv O R —IHIRIET

B, Rea 5 Rep 5 EATITEERN R TR 0-6 DU EIURY 3-6 Joked:
B Rea 15 Reo S EATHTEREN I FAIERIAR, FTRBUREIEH: . Wk,
NR 1.R1p)« -OH. -CN. Ci4¥eH. 3-6 JuIhkedt. 4-6 704 k3: Re 5 Ry,
e inEs R FAE IR, TR 3-6 LRI RS 1~3 MEH NL SL O
D —ANIRIET, FTREURIET 4-6 TTRMEHRASH 1~3 1EH N. S O
H & b — AR ET

Ry, 3% H S (T4 0-6 DHUREERI LU T B Clolitdh. Coo M,
Coo B, 3-6 UL AL 4-6 JuIRFA LT RIk, 5-6 TR S AL Ry, FTARHY
REEH: A, . K&, -OH. -NH, 8(-CN: Ry, 11, ik 4-6 TTARALEHE. 5-6
TERFFRSGH 13 D%EH N S O FED—MHIRIE T

Rp i H &AL S KE . -NH,. -CN. -ORy,. -CORy,. -COORy,. -CONHRy,.
-CON(RosRo)+ -N(RopRoc). -NRoyCORop -SO2Ro, B F AT EHE 0-6 AHUREEHUR
DL TR Crebidh. Coolidk. CogHiFe. 3-6 JuM bt 4-6 JuAMbitt,
RHE, 5-6 JUATTHE: Rop Y, FTIREUARESE H : &L Sl K% -OH. -NH, 8(-CN;
Ry 1, A 4-6 JUIRIRGEdE. 5-6 U TTHEH 1~3 MMikH N. S. O hEb—
NIRRT

Roav Rop A1 Ro M7 H . JTBEE # 0-6 DHRERURHI LT 2] C 1y
Kidk. 3-6 U LEAE . 4-6 TUARIRLEIE . REE, 5-6 JTUARTTIE: Roaw Rop Al Ry, 1T,
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FRREREEE . 5. W&, -OH. -NH, & CN; Ro,. Rg, Al Ro. 1, FTiRHEL
REF 4-6 JTURI SRR 5-6 TCRITESH 1~3 MEE N S, O & Eb—A R
/ZJ%E%,

Rioar Rigps Rypa AT Ry, M7 HIEE HEEK Cg b

P2y B2 e B 2% B2 gk Be. ST SRR, 22 A
Vi WHEY. BEND. FAERiCy. REEinng.

2. WRIBACRIZER 1 TR i &9, HAHEAE T

Riv Rov Ry AT Rs AT HBE HE. . M2, -OH. -NH,. -CN BL#E(TiEH;
0-6 MIREDURICLURER]: Cra i, -O-Crabidh, -S-Cra ik, CoaliZE.
Coa BiFE. 3-6 U kT, FRARHEURZEIE T : /M. xZ&. -OH. -NH, 5(-CN;

RALR), Riv Rov Ry M Rs ST HEGE HEA. Jil. F. Cl. -OH. -NH,. -CN B
BARIERE 0-3 NMEAREERM LN EH: Crlabelt, -O-Crykedk, -S-Coy bk,
3-6 Lt kedt, FTREBURZEEH: i F. Cl. -OH. -NH,E(-CN;

BEMRIER, Riv Rov Ry M RsHOSZHIEHE. Ji. F. Cl. -OH. -CHs. #AX
AL, SRR, &, FARPERE. mURFER. FRE. mRARHE.

3. WRFEAURIER | 862 FRRAIEY, HAFEET

Ry PEHE. /. BI&R. -OH, -NH,. -CN BUAFLEHE 0-6 NERFEER LUK
BFl: CraledEs -O-Crakehh. -S-Cralitds. Coalih, Coy MLbh| 3-6 TTH btk
5-6 JUAIAEIE . RIE . 5-6 LA AL Ry, FTREURAEEH: fi. K&, -OH.
-NH,. -CN. -CF;BGEM N Ry, BTk 5-6 JURMGedE. 5-6 TUARGREESH
1~3 M%EHE Ny S. O & DR E T

Mk, RyEAS. M. F. Cl. -ON ZiTiE4E 0-3 ANEURIEEREI LR 2L
Fl: Craktdh. -O-Ciafidh. -S-Craktdh. Coalfidh, CoyHEE. 3-6 LIS EE.
5-6 TR bERL . 2RER. 5-6 JuARTF AR Ry, ITIRHUACEEIL H: S, F. CLL -OH.
-NH,. -CF;. -CN B A2 Ry 1, FTik 5-6 TR idt . 5-6 TLARFGEFH 1~2
M HE NS¢ O P ED—HARE T

BN, RyEHEA. Sl Fo CLo &, FUVHE., FACHE. FRis
AARHIRR I . TR AR AL . FHAEEE . sURIP AR . VRIS . AIEE . AR
EL, Zfdk. 2Bt JREL AROREL . AUARIREL.

4. WIEACRIEK -3 AE—TTR e S 9, HARHEAE T

R, 5 Ryv Ry 5 Ry Ry 5 Rs 1T A e A1 mde e 1) )57 — e o 0-6
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BRIEEURA) 5-6 JUEEIR. ZRIF. 5-6 JUEIE IR B 5-6 T 75 3R, FTidEL
REEE: M. K. -OH. -NH,. -CN. EARFE. Cry ST, Crs FAVE.

Cra TARKEEE. -O-Cra ke, -O-FAR Cra kit -O-GifR CradiFs. 3-6 JUMbE
Bl 3-6 LRI L, B [ — kSR I 2 A PTIR R ETE AL 3-4 TeIR R
% RS Ryy Ry 5 ReE#E Re 5 Rs S EMTFRERENEFHE RN, ATk 5-6

TUREREA I 5-6 TURTTHER 1~2 MEB N S, O FED—EERE T,
PRIL), R2 5 Rsv Ry 5 Ry BUFE Ry 5 Rs HEMIANER M A 7 —# I bk 0-3

S 0 4 |LLL: e % N\/ |%‘: e 21

/l\ﬂMﬁ%EMﬁEI‘J@\ @'i C[; O[f\ O[s& gfx O/\j[f{\ @ﬁ\
: v ok % % AN .

Fg ;\\ 9 ¥ . <OI£\ C@s‘\ @;\ @ﬁ\ [OI@;\\ Uﬁ\gz@ﬁ, Tk B

REEE: 5. F. Cl. -OH. -NH,. -CN. &fCtE. Clulmk, Cu Fmfthmit,
Cra TACKEIE . -O-Ciy bedk, -O-F AR Ciubedd, -O-mAfR Crafedk. 3-6 JuHhke
Sl 3-6 JTUHEACIA G, BE R R FIERE O 2 DN FTIATUR IR ik 3-4 JuFR
5,

FERER, Ry 5 Ry B Ry 5 Ry S EMFTERER EF— & 0-3 1E

. . x

s o ak % N |ﬁ?L % % ij[xi

R%Wﬁﬁ@@\@\(gﬁ\@fx . gz\@@\{l{f -
Lo N N N OWN NANE N

S S 00 OF Q8 O8O0 i

fiv Fu Cl. -OH. NH,. -CN. SGUARE. R, UARHE. JUARHIE. HEUE,

FACH Uk STARH S . AR BORARIA T2, B3 FF) — B I 3 (1 2
R HUARIETE R 3-4 TTH bEdk

R4 R
Ry
SORIEBRIZE R 14 [T —TUT R LAY, HEIEE T 4t R R
WHH:
Ry Rs
2 3
R, OH R, CF;H Ry  CFHp
R4 R5 R4 R5 R4 RS R4 R5 R4 RS
(Rypn2~L ¢ (RJ.Z)I'IZ\“'\ § (Rlz)nz\“\ ? . HIN
SR NoOR O R Rn2 ' Ren2 R
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; é % (R12)n2
- R 2
R, {Ryp)n2 (Q Faan @7 (Ryo)n2 —- : :

(Ryp)n2

(Rlz) Re
(R12)n2 /:§Z§— Q%— /—Q—%
(Ryp)n2 < (Ryz)n2 /

Ry | (Rpn2 \—

R: R
ﬁﬁ%— %
Q (Rlz)” (Reainz / R

(R12)n2

Ry, | Rn2 <R12>n2
(Ri)n2
(Ry2)n2 _\
R, (Rlz)nz R, (Rlz)nz . (Rlz)nz
R; Rs (R12)n2
12)n
5 (Rypn2 - Ry (Rlz)n2 N R

R EHIR . K2, -OH. -NH,. -CN. . ClafEs. Ca sithit,
Cra JTAREEEE . -O-CrabidE, -O-Cry BACSEEE . -O-Coy JTAREEEE . -S-Cog etk
-S-Cra FARVGTEE . -S-Cry STARKTIE . 3-6 TUIFLTHE . 3-6 TLRARIALTEE: n2 HEH
0-6 HIEHL
10 Rikm), Ry,i%EH: S Fv Cl. -OH. -NH,. -CN. %%, B, FAH
Beo MARRIE. A, FAAFEE. TURFER. BRIV EEORAH N n2
BEH 0-3 HIEEHL.

6 IRAEBUHE SR 1~5 AE—TUATIR KL &), R EE - &5 o Rz R
=R

15 CF3{§;\ C'd;\ {;‘ D—C;Z //_d Z CF3°{§;\ F{OE_\
-G . 0 . O O

. O O O B 5 A
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OH OH OH OH OH OH OH OH
Fic— %E FacQ—g FaC— §>—§— — i_g_ —< :>—% 4< :>—% Cl‘< :>—% C"< é—%
N F cl ~ F o\ Cl F o cl
OH OH OH OH OH OH OH
> 2; > :>—} > :>—§ Fico— 2; F5CO F5CO 0
3 F—<
N F N cl N N F Al cl N F N
OH OH OH OH OH OH OH
0 0 = =
F— QE F— QE fQ* //Qé //Qé %2* Q§
3 o F N N N SN S Fos
OH OH OH OH OH OH OH oH
= S s 0
cl o N F cl N cl S F o ~
OH OH _ oM . OoH O OH OH OH
cl o F oS N cl Fo\ N F o\ cl
OH (o OH (o OH (0 OH OH OH oH C OH
T Y R T A A v v
A ~ Cl ~ F ~ F A CI A N F N
C OH . OH —. OH —_ OH = o= OH Ve OH N OH
N \S N
W Qj\}% \ y CQ+ \ W VRN d
clo. N F o cl o N F o\ cl N
N=  OH N=  OH OH OH OH OH OH
\ \
Ff F~
Fos c o N Fos c o F N F Foy

OH OH O oH OH OH oH H
= = = N
F—/ F Cl o HN /N LQ;
F CI N CF3 N CF3 N CF3 A A N N N

OH oH OH OH oH o
|
7. WAERAIE R 1~6 £ =TTk EY, HARAEET
Ry, %6 H S ECH T 0-3 MHUREERURI LU IR M CrakidE. Coo Mk,
Coo BeEE. 3-6 TLIRKEHE. 4-6 JLZRIA LTI, RIE, 5-6 LR HE: Ry, FTIRHY
REEH: A Sl K&, -OH. -NH, 3-CN; Ry IEHA. Jil. K3 -NH,.
-CN. -ORy,+ -CORg,+ -COORy,+ -CONHRo,+ -CON(RopR0¢)« -N(RgsRoc)+ -SO2Ro,
BCE AR 0-3 DMEUREIURI AT EA: Crabidh. CoyMiEE. Cog itk 3-6
TGS 4-6 JUAI b . R, 5-6 U2 T5 3 Roan Rop A1 Rog A7 ik H &L
TECE B 0-3 NEAREEURI LA IR Crakedt. 3-6 sufbidt. 4-6 ud3 )i
e REEL 5-6 JUATTHEL: Rogn Rop M Roo Y, FTRHUAREEH: /i, x&. -OH.
-NH, 5i# CN:
RIEN), Ry EHEIE Crabidh. CLaBARBEE . Cry MMLE . Clakta
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B Cra A Cra AL FREE . Cra B IR . Cra U SR 3E |
X
Xi %2

4
CL4fﬁTﬁ%%§§%ﬁ£§\3~6jﬁ$$%%§§\3~6ji§i4335%%§§\§E§§\H&W§E§EE%§7€F\X3;
Xy A X, ST HIE ] CHL N X338 N-Cra ki NH. S, O; Rp, EE A s
K -NHay -CN. Cig bidE Cra AU Cra AR, Cra e, Cry
AR Cra TAUEEE. BRI, G FeERE . Cua HATERE. Ciy

X5 s

P
TURKTEIRIE  3~6 TCHNGEEE . 3~6 LA GEIE . 3KEE ATCRL T, 7% X
-CONHRy,; Ro, iEEE . s CraliFiE. Cia FUNEIE . CruimkEIE. 3~6 70
e, 3~6 LA ER: X, M X it 3 CH. N; XeiEH N-C 4 k.
NH. S. O;

BOLER, Ry, BHEA. FE, LT E, s AT E, o5&, sffoE. »
P, FARFE. AREFARATE., RO, FARCE., KHE e,

Xy %2
T
FTXs X HEEN: XodEF CHL Ny Xpd& [ N-F2E, S, O: Ry dEH&. i
F. Cl. &3k, &I, P, fARFE, sRFE, 2, sfa, RRit.
AT BFEE. TURFER. FARFPEE. RE. FEmEE. sRFE®
B TURFERIL. 28R, FARCEFRE. A, BRI, RO,

Xz %s

P
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