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Toll FESZARZEIL T2 F o EANML . Toll FESAR YR s R ST G AR PP el P S
FEAKII S AR 58 B AE AR 2 (PAMP) BT RSB IR IR R4 405 4H 55 3 7 42X (DAMP) o
T A B SR AR AR DS A R (PAMP) B0 A 550 A (DAMP) HJ3 Toll £
ZIRE| KA SR S B R KT U1 AP-1. NF-xB FITZE AT Ukt B 50 /3
o X PEE MM, AFEETIER R MRS M 1, W= 4%
FERIE . I RIEASNYITA 13 P Toll FEZM ORI, Toll 524K 1. 2. 4. 5 F 6
TERIAEYRER L, Toll FEZHA 3, 7. 8 F1 9 RIALEN A . AR Toll FEAZ A IHIA
A S AR AT A PR R . X Toll #3524k 7 (TLR7), ‘B EZE d1 R AMIFER =40 (pDC)
FIEEAREA MBS TR o TFN-0) 150, Toll #5244 7 (TLR7) 1 Toll #5214 8

(TLR8) EZ . Bt TLR7 FfA/E K2 H BN T 2 TLRS fidfk. TLRS £ iFES
AN M R - IR BRI - o (TNF-0) AL . FIE o 2RITT RO B8R
BRI R B FEEZ5Y 2 —, T TNF-o & —MERMBHE T, d25ln e 8r™==EraIfEN.
Fir IS TLR7 A0 TLR8 FIEFEMEXT T-HF & TLR7 B3l H T8 97 s BB il O 2L,
JUA TLR7 #sh R A #HGE, WvkrEsars, Fnresifl, GS-9620. HERTLFHIEREME. 7
PERIZ A PR RET Y TLR7 BB A RA AR K TR o FATRIL 1 — FRFU P ET BRI Lk i I s B 177
W TLR7 W] 5 Rt R RSB ST CE:  Hoffmann, J. A, Nature, 2003,
426, p33-38; Akira, S., Takeda, K., and Kaisho,T., Annual. Rev. Immunology, 2003, 21, 335-376;
Ulevitch, R. J., Nature Reviews: Immunology, 2004, 4, 512-520; Coffman, R. L. , Nat. Med. 2007,
13, 552-559; Paul A. Roethle, J. Med. Chem. 2013, 56(18), 7324-7333.
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L. Ly 23 5457 31328 5 -0- -CH,-+ -S-+ -NH-. -NHC(=0)-+ -C(=0)-+ -C(=0)NH- -S(=0)-.
-S(=0),-+ -NHS(=0),-3-S(=0),NH-, HH FiA-CH,-. -NH-. -NHC(=0)-. -C(=O)NH-,
-NHS(=0),-84-S(=0),NH-{F 4 — Fhali 2 Filt Ry BU;

RiEHE. Criokidd. Copoliizh. Copoltdt. Cop R, 3-10 UG R, HAE,
FerisE, HoA Bl CryokidE. CooMizh. Copo 2k, CooMEEL, 3-10 JuiIflmdt, O &,
9 75 HEAT IR — FE A Ry LA

Ry EHE. W&k, B, B, HE, A&, COOH. -CONH,. Cpohidh. Coo ik,
Coio HEE. Capo FREE, 3-10 JueIRREL, J5 8L, 05 dk, Hrh R, itk &AL,
COOH. -CONH. Cyjo bttt CoyoMiiFE. Copotdh, Coo MR, 3-10 TuII R, J5 5,
9 75 HEAT IR — FE A Ry LA

Bt H CioEHEE., 3-10 jua3 gt 58, 44053,

Ly H Cog Whidk, WEIHE. -O-. -S-. -S(=0)-E-S(=0),-, Hrh Ik Cos Tk, T
AT —FhE 2 F Ry B

Ry iEEE. B, Criokidt. Copoliizt. Copobidt. Ciqo M EHE. 3-10 oA,
TRk, Ferdk, HA EIREIE, Crlpo ki, Copo Mt Copo . CsypoMEE. 3-10 Juzt
AL, DA A0S AT — P ELE B R, HUAR,

B¢ Ry. Ly 5 B 3K EARGJE T2 B A B AN R 5-8 J03F, BTk 5-8 JuMMTdksl
—FREGZ Bl Ry B
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Ry EH KR, B, -R. -OR. =0, -SR. -NR,. =NR. -C(K &);+ -CR(K &), -CRy(X
%). -OCN. -SCN, -N=C=0. -NCS. -NO. -NO,. -NRC(=0)R . -NRC(=0)OR .. -NRC(=0)NRR.
-C(=O)NRR. -C(=0)OR. -OC(=0)NRR. -OC(=0)OR. -C(=O)R. -S(=0),0R. -S(=0);R.
-0S(=0),0R . -S(=0),NRR. -S(=0)R. -NRS(=0),R. -NRS(=0),NRR. -NRS(=0),0R .
-OP(=0)(OR),. -P(=0)(OR), -C(=0)R . -C(=S)R .. -C(=0)OR., -C(=S)OR . -C(=0)SR . -C(=S)SR..
-C(=O)NRR. -C(=S)NRR. -C(=NR)NRR Z{-NRC(=NR)NRR; R J ik H. CgkiE.
Cig FNREE, 3-8 JuM IRtk J75E, Fuo5dk, JHARlede. 05 bk,

JEH, %L A-CH,-B-NH-Ff, R; /A H.

RO BV — 2L =9, Ly Ly 73 A Sz Hk B -O-. -CH,-+ -S-+ -NH-. -C(=0)-.
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-S(=0)-8-S(=0),-, H ' FIR-CHy-v -NH-AEIEHE —FhEZ Fh Ry B, 7ERD SR — L
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B CoeMlRdk, 3-6 T REL, JFEL, 05 BT IR —MElZ M Ry U EEROHED
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FEROWEDI—ST Ty £, BEE AR, 2058, OGN —LE T %
i, BikH 5-7 o, 5-7 g EROMEW ity 0, Bk E K, it
Mg SEmEmE SE . WAMREL, WLRMREL, MEWYIL. MERRIL. WRMIL, BEMREL. mE RS RRERRL
DEE R | LRI BRMARE . pRMRRE . SmEMRRL. =gk OIS RSt
B i H RS, mbmEkt,

ERO B — T R, Ly H Cos Whidt, HA LR Cog Wk T kY —
T2 Fl Ry B

FERO S — R Eh, RyIEAS. & Cue itk Cogliisk, Cog HLE.
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AR T — 5 mR A ¥ —Aa R R T %, TR UT iR RARS T iR T RE R D)
WEYI B 255 T2 1.

AR — AT R At T RO &P 25 AT 2 (0 AR ) % R TR BRI A Y
Pz,

FEAR R —2SEHl 7 =P, FTA W AR B AN =R, WEPEE. H
AR IGEE WAEM AR, REOWH. SR LGN, BRSO HE. TNl
MHARTEE AR, P RWE. RN AR — ity &h, A
RIRTFEGERAT SRR FEA R YI—NSEHE T S, BT geie L R sl BT &
TR

AR T — IRt T — RS, R ERIT AR N O E YA
FTHEAZ ) ERAN— Pl 2 A 24 52 BTS2 (AR BB E 1) AR I 8L & vT Dt — 2 &
A — T MRS VR ST 7 o

A J I 2P S YT B IR AR B B A S B B S & B 255 BT R A
Gl g, PIOTTECEI A RS BESECREH, WAL AR R AL
ZIk | N s I | IS 32 NI 7 1 I 91 NI 287 NI AN 11| NI 3N 2 U o

88 T AR R & YL 25T H2 52 (1 Eh BT AR R AR B 25 L S W R i AR
WIHEARTOR. B, S8 @ihds, sFRE. L5, WA BB 5. H
AL BN IRNL RN LN, BT BRI SR

A B2 A S T IR A AS U BT PR R 7 i, i RBTR A R
W, BB 2 Rk, BEAE . AL, WA TR

X ARER 2, AT OB IR TEAL S5 A U AN R 24 5 AT H 52 1 30 TR & R A
DA EY . IXEEBARAEE A K IR E VIR 70 FUFR S BT BT HREEF
WAR B R A, AT EE R RG4S

PGB TR E . R EUS A T gk AR DR E Y. B0, R TRk
PG RTINS TR &5 B ARBUE RS, AR SRR S, IR FEW A
HEEERET, RIERHIZIR -GN TRk, A3 1R BRI L. &SRR
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TR T W& MR, AR IR B SRR EUR RS . AR A A
B RIEDRVER. PR . BEOEVR. FERERIVEMM: WA, Ve REEIRER. REEIR
FEECREARER: FLNE. RERE. JER. HEERERE. (WAVERTEEIR AT AR TR
PN, TCTER . e IR, IR, ToKieh . DR Eeh. PRA4R. 5.
R AR BRI GE I 45 . T DU R0 B 254 S A SN ) D VE AR G o B A
FIIAZ QAT EA, JEHAHE AR,

2y BT E T B ANA G, & E R A B 0 T B TR YRR BT
e AEBAE AE L IIRIE A, IANSE AR S BRI 7 o

AR O G W25 BTS2 (0 ER T DU AT AT I A (Y AR AN VR 45 245, 40
W RO B A (P, FRkD A% . ROMEWRGIT A E ML 0.0001 F
20mg/Kg FRE /R, HIWIM 0.001 F| 10mg/Kg A/ K,

ROWEWN TSR HEFMEN TR RRE, Flin, BR 1KRE 2 Ik, B3idg KRB LK.
SELGTT DL BRI, Wi, Hrhrfes T RIHE R, BEFEZ I HEMmEH g, &
FEETRBEEZ RIHE, BFEAEZONEMEHTE.

BREN:

BRAE S AV, AT FAIREBEREIERA FAIE Lo —AMEe AR E S EE %
AR E SCRME LT A BLZ A AR A E BN IE RE Y, T R 124 R 1) 2 2 F i
AR IR AL, AR AR R 4 B M

ARG “AFik” B “AFdkHh” RARKE 5 R I H B ST e R AR BT RE A K AR, AR
AL R TR AR BUE LA KA TR SR L. B0, 2 “fF” Hx R, fHa
FL0T LR AR (CHLCH; D BEURI (40 CH,CH,F) L 2 B (i1 CHFCH,F . CH,CHF,
%) BOB AR (CF,CFy). ASUEE AR AN RTEM, X TaE&— N AR
IR, A5l NMAEMTAE R (8] EATT BeAEAER/BA R & i) BB AR =

AICATHE Con 18130 B m-n MRIE T o B0, “Coo bt 8 A RS
3-10 MRIET o “Cos WkEE” $8Z VAT 0-6 MRJE T, MWL HERE 0 ANMIE T,
A H

R ECETI R, TR T A & A Bl “CLy” IR EZERITTREA 1A
R T 2 AMRIE T 3 AMRIE T 4 MRE T 5 AMRIE T 6 MRET. 7 MRE T 8
AR 9 AR EF B 10 MR T .

ARG “HE” RARFRE R T R R — AR AN T I, R E R T
P A& IEE I BEE A E DR e . MR E IS (RI=0) I, HWREHD
SUE TR, B 2 RAEE S & b

PR AR (10 R TEAL S A R ERES ) P I — IR UL B, HAER— Rl N )
S ARSI . L, B0, R —ANEEEE 0-2 A R FTHUR, T Al T DUAF et 22
ZWMHA R TR, HAMIEN T R AAMSLETT. tah, BUREFI/ECH AR 1) 4
& RAERXFENH G2 AT M SIS L N A =28 R vr .

BRAERARE, RiE “3” ErREFEORETH (EAREFHETBD, B
W)U N = e B € R i DT P P G VAR v = = N N N 7 SN S I =
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B 7E R BLPRANEE 2 2% S5 (0 St s, BT PRANBIE 2 2% J5 - rT A b AR R), B BTk
PAANEGEE 22 2% 7 PR g B AR AN R

RIE “pd” B “RIER” RIEH. & ORAEL.

ARG “F2Hk” $5-OH HMH.

ARG “FH” $5-CN H:H].

ARG “Hikk” $5-SH B[,

ARG “H=EE” 18-NH, FH.

ARG “ledk” JeA8 i AU T 4 Ry B BRI BT B e e B, s I
ST IR . PRGSO QAR TR, 28, Tk, 2-PE,
TETH, RT A BT, IR, 2-H AT A, Wridk, IECEE, 2-HHEC A, -CH,-
SN

ARG “WLEEL” RARBMAIN BB BRI R, HRA 2 A BEAbE 1A 7Tk S5 5
BN AN IR 0 B 1 B 22 T AN SR BT A HE R o Ao 58 1 IR 11 S48 A 5 A H A PR
TFTEWHE (-CH-). L1- 23 (-CH(CHs)-). 12-1 2% (-CH,CH,-). 1,1- .7 %
(-CH(CH,CH3)-)+ 12-F % (-CH,CH(CH;)-). 13-W. A% (-CH,CH,CH,-). 14-17 ] 3%
(-CH,CH,CH,CH,-) %,

ARG “ " #5-NH-.

ARG M7 28 e S 1 ANEUE AU B BRI B A B — AN XU A AT IR
WiiIE R . IR IR LB B R EA R T 2m . 1-EE. -G sE. 1- T, &
THEE. 13-T 0aHE%E.

ARG “ Bl ” 248 e JH 1 AR A BB B A B — A=A AR
Wit . BRI EAERR B M S R EA R F 2 ((C=CHD. 1-H#E (-C=C-CH3).
- (\CH-C=CHD. 13-7 kit (.C=C-C=CH) %,

RAE “HIRHE” 2 F5 trtgc s 7 R0 EUE T 4R I T AN B B R A 55 A M R IRIR R 2,
RIEELE 1 B2 M. ITAMERETTDUR RN, TG 2. IABURM 5. MR rAER
Hl P S B RN R T IR 2 3R T2k, BREE, 3R Ak, BABREE . XUIF[2.2. 1) PERAIE[3.3]
PR

ARG “AMBRH” RAGTT EENRI . FE 20, I SUEMR KA, H it
JRFREH Ny O, S(O), (A n N0, 1802 MAET, HEFETFN Co XA
DU B RATY (B BEA — s A0, HRABATSEILIN - AR,
3 TLAIRR I LB AR EHA R TR L hi e . M Okidt. HER b, 4 uiIPEEM
SEAVEFEEAR THY TogkE, BETIRE, ME T, 5 nd3 R A so ) (R A IR T U A
MR s, DU MEM L, MEngor il TR, WEMRGEEL, FRERRGTEE, 1,1- AR SR
Pk, MEMRGEEL, DRPRGTES, PUSEPREE, mEmgmiit, TAMkmi, CAME I, 6 iR
KRR S A EA IR FORmE S . DUS LG, DUSHENG L, NOmhIE, DRMEJE, 1 4-MERELT
BLOLA-TEOSHE, BACEMREE, 12-. 14-TMEE, CAubieE, PUANEERE, AN
ML, PUSER S, A B, 7 JuA IR B RS AR EA IR TR AR P AR
Beledt ., BRARIAPEbiAL . AR A2, 2 1| B N AR [3 3 BE A 4% .
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ARG “I5E7 RIFRALIER o B Rk BRIFER G 2055 B i,
F5EEN DL EA 6-20 MR, 6-14 ANk L 6-12 MR 55 BRI R PRV S A dE R
ANBR TR B, ZEH RS,

RIE “HRITH” RIGRMEM G ZIME R, HrpEa2b— M ER N, O, S IR T,
HRWETHC, HHEAZRD—ATFTEI . A7 B HERR 1 L] L FFE A IR T 2 |
RUE- SN /3 S QUAE SN 1L SN 1B S - S 30 SN U = SN 317 8- S 1/ € - O
UMt =Wtk =BEEE, JRIFRRR AL, DRJFMENy AL, NI, ReigbR AR,

RIE “H)% Bl R, XTI EY. Mok AEWA/EGIATT S, BATED
SEME S AIBTEE N, ST 5 A A R e mlfi A, a2 s, il
PE bR e B B H R ) R AORE, 56 B 2/ AU L AR R .

VE925% ETEsz i, wlan, wRMR A &REL. Wi, SAVERNEL. 5TV
TEREE . SENIRIE B EL . SO e PRI 2 BT i 655 42 )8 3 i) AR il 1 S 441
CFHMEAIR T4 8L, Flandhsh, W%, mbaErEh, wandmih. g, P
R . SAEVIIE R EE ARG SO AR EA R T 5 =%, =28k, kg, FEEmk
WE. 2,6- FAELNEDE, Z8ERE. OB, 8. ORI ORISR RN 5
TEHUER T B R P HERR il P Se 0] AR A IR T 5 E00R . AIRIR . HIR . iR . BRI T R
o SANBIEMERNIEREIELGIERFEART SRR, LK. WO, &R, &
MR SRR, kR, AR, IR, JRIARR . WA . KRR, X SRR Y
Bho S R TE R AR RIS AR EA R T SR AR . B SAREE
() Eh o SRR Z ALY A ) #h AR BR AL SEAA R AR T 5 R AR - A &R T i #h

AP BRI 25 B4 S (N 0T B A RAR BB AL 1) BEAAL & Pl i H A SO S
— BT, AR ER I A TR R AEKECE HLIS I R S, 2 i R B
TE X LA & 0540 2 T B ) 0E 2 OB R SRR il w6 o — M, DLkt 2R ZFR. &
B, SRR SRR AR .

AR IR LAk & ] DL RL ARV FIAOE B WA R 21, UFKEmE. — K&
MS, WAERS SN Y, #O S EARKYITEEZ N . RTINS
Yivl DAL S B TR T AL .

A S R A ST LR AR R Ol B0 . SME e, JEXTi R
R U SR A R B ) S A AR A AR A A R TG 2 Y

AL HVE BEAR L ambiscalemic and scalemic B¢ % MR 4L (K144 &40 1K) & i3k H Maehr, J.
Chem. Ed. 1985, 62: 114-120. FxARS AU, AR 2t om — N iR i O R 2 X 1
Ao AT EYE A IR ESGEEGE JUTA R G, BRAERAE, e E,
Z JUAT SRR [RIREL, A I AR R T A AR A R IRV 2 N

AR B AE Y] DAEEREE B TUAT B e d e e AR WA A X b &
Y, AFEIRR BRI AR L (5)-FI(H-XI R AL (R)-FI(S)-XFefhk s JEXT L A4 (D)-
SRR, (L)-Fkatk, AN TR &P HABTR S, AR dof i S A A B o AR B )
REY, WA XS EYIHE T A K IS N o b B2 U R T il f2 48 53 4 B AR ki
JiF o FrAXE SRR D R ENTIREY), RIS KHERIZ N .
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A DU I B TG BB TR P B A B LB AR ] 2 0t 0 PR (R)-FI(S)- e A 4 B
K DML Feifk . nRARS B IR G0 — Mo g, wf PUE A FR & ek B
A FHEEFIMATAAE RS 4, HAos S e BRI G50 5, - HL B R AT DR A
i R R . BOE, MR E AT AR (nEED BT RER (R ED
I, 508 2 PR ' 5 0 P P TR BT R e S A AR ), S8 0 e o AU T 2 R 23 0 4
VEECO TR AT HE XTI R A AR IR 2, RS RIS BN AR A . eAh, X e S5 A AR T i
SR o) B R R AR OGS VE e, TR (g R TR E A, TR S
fTHEVEMSS & (I e i B PR D

AR B AE W] DLAE — AN B0 AN Bz A &0 R B S R R AR LAg) i J5 5 [ or
& filtn, o BGERA Z bR id e E Y, ik CHDL B-125 (D 8 c-14 (MO &
KGN A IR 2= AR e, TRBURME ST, AR KARTEEZ N,

ARG “25% LT EEZ A AT A HUA T BREER], T EA SR F 2N E
YIRS TR SOk B R . “ 25% BTz i8R s SISty —Rs#im. A
FITVEVE R 25 2T ROVE TR, B0FE(HAN BR T [ 20 B o 20 O e B 8 B8R o Ry el 52 A T
NEE I 2 8 AR BRI R BEER . FRER. DR, Guklag (i), Bk s
REVEVEA] A 2HGN. SR BIEA) RER. FE. mREEFLGT . ik
PRI RR 1k SR AL FR R BR 5 . WATR S . S PN & 20e k. £HE AT, WK,
MEZ W%, RTHMAEAMES, "TPAZ% Remington: The Science and Practice of
Pharmacy, 21st Ed., Lippincott, Williams & Wilkins (2003), iZ3CEREI AN 2@ 5] A7 IFA
Ao

ARG “BRIEFA” 0E 2 IRRCHIA B A GV iR 8k . MR A/E T .

FEXTZMIE IS VR S, ARE CARUR” B IRIT AR AR H ARk 2
TSR S 25 B 24 70 )RR T o T A R BT PR ) R, 2 S b — RS R B A
BB RIS ZAEYH 55— FEYE B R A TIABIPUHRCR TR EZH . BREN
FER T, BUR TSR RN — G oL, BGR T ARSI, MR EERA
R A DL AU AR N AR B RS 2 .

ARAE “EMERSY 7 “IRITHN7, IETERIR T B CUEMER]T AR MR, B LA
Ry T BAREEL . B BORE .

AR AL B T DL AR SRR N 3 BT BT 22 Bl BT VAR i 4, AR N T A 2
B BAR S 7 2 FL S AR 2 B T R I 45 6 BT B S8t T =X DL R AR g R BN B i
AR B 7 2, ik 0 SR 7 SRR PR T AR BT SE A7

AR B S 7 ) A B S AE B X I 1 Hh 8 B » BT IR s 77 80E & T A K )
A2 AR A R T R R AR . Oy 73RS A KW ED, A I 2GS ARN JAE
CLA St 77 U ZE AL X & D SR B S SO AR A T i %

A UBATA & g e R b iy — N B B R Ry s Reld (A R B )=
) EFEERT . T2 MokE K, Greene and Wuts 1) Protective Groups
In Organic Synthesis, Wiley and Sons, 1991 #&31X 77 I ALUR . A& BI 5] FI I AT B 228 SCHREE AR
FIENAH
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ARHE (D B YR PO PG USSR N GBI N IR LR 1 AU b
TR %

NH
2 H
NN y
|
R1\O)\N/ /
(Ls—Ra)n
(I
Cl NH, ggM NHx  sEm
H 1. NaH,SEMCI/THF P R,—OH P
NTX—N y > NTX—N 9’ > NTX—N 9’
| / 2. NHa/i-PrOH ' Y N ' Y.
)\N/ . 3 Cl)\N/ a R1\O)\N/
1-1 1-2 1-3
NHz  sgm
i
e SEM 1. n-Buli NS H
n- |
NBS _ NN ] e R“o)l\N/ /
|
R1\O)\N/ / O y OH
- &
(=)
(Rs)n
(Rs)n
15
NH
2 H
NN
| /
1. 0-35 85 1L R“O/kN/
2. TFA/Et;SiH Q
(Ls—Ra)n,
(I
HRARE1

M 2,4- 5 -SH-IEE SR [3,2-dmEnE (1-1) (R mAIRFD H&, B SEM &%, )5 H
NH; BUA 3] 2-50-5-((2-(= 2 F R e B ) 2 B k) FF 2K ) - S H- ML % 32 [3,2-d [ g -4- i (1-2)6
FRARFMENE GEX RIOH). L iE Tl ERIMTER TR RBES, )5 K ERAR
B EA (1-3). 2855 NBS R, HERAY (1-4). R (1-4) fEIE T 5484E
TR 5, A5 51 (Rs kB H R BT A TR 21 Ls-Ry) OB, 13214
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B (1-5). P82 (1-5) 232 0-3 B84k, ARG =8OR = CRREEIE R R RS B B2,
R R (D,
AR (DD B &Pl LA LS A AR A E T FIR B 28 2 AT R bR

TR 42
NH,
H
NN CN
| /
R1\O)\N/
(Ls—Ra),
(11D
NHy  sgm NH;  sem NH2 SEMm

7 ! N
NN NN )N|\ )—bBr
| H | Br ~ ~
R1\O)\N/ Y NBS, THF R1\O/I\N/ / Ring” N
%

(L3—R3)
(Re)n (Re)n 2o
21 2.2 2.3
NH2 SEM NH2
!
NN CN NS
Zn(CN), Zn, Pdy(dba); Ry AL TEA R M A /7N
. 0" N 0" N
dppf, DMF G
(LS_RS)n (L3_R3)n
2.4 (I11)
EARE 2

MIZIREREL 1 Hl8 g (2-1) (ReEARRFED A&, H NBS KT IR
(2-2). WAy (2-2) il 1 33 BN (Eiin ] DIBAL-H & i, S35 S5k
7E BRI A NaBHCN 38 i 2 6 49 21 5 — R4 (2-3) o 144 (2-3) £ Zn(CN)y/Zn/
Pdy(dba);/dppf/DMF S&4F FHALRL 2-FENEY (2-4). A= LM SEM 1931524 5=
¥ 1D,

KA AR N RPOZENE, N T /ARG, RIEEER 1 F0 2 o RS A BRI T
ATLUEAN R, X8 T A KB R .
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NI HE A, R 2 FH S B A5 SR T IR o (R SR AN SR PR T Sl e e R T

KRBT A SRR TSR, LR P AT A . RN — AR TEEME RS
N LKBEFF AT IR FAZHEEREAE I AE Bruker Avance 111 400 (400 MHz) 361X
B AL DL Y T BRI AR 1 (ppm) 7 o I 7E 244848 1200 R AN 6110(&1956A)
Fi%E . LC/MS B Shimadzu MS & —/> DAD: SPD-M20A (LC) A1 Shimadzu Micromass
2020 friliEs . FOBACAL & A — AN IEE AU TR BT S B IR (ESD.

KRR RG] aq RS AKN; SEMCIACEQ-(F R E ML) 2,30 = S b s
eq fRF 4 i; 1,3-DPPP UK 13- 0 (=R EREE) Fie: DCM AR S ke PE AN,
DMF 3 NN- I, NMP A3 N-FEIEIS e ; EtOAc AE LR 2 BE; i-PrOH
RFEF B EtOH AR ZEE; MeOH /& HlE; THF fARIUA MM BPO AAFRd E K
BOC R T E I HOAc N ZFR; NaCNBH; /& F A M S /4; LAH AE L4 ; 9-BBN
& 9-T IR T4t MsCl & Fflt S RT A= O/N NI ; Boc,O & ZHU T 5 kIR
TFA N =3 FR; TFAA N=5 LBRHF; TEA /& =Zf%; DIBAL-H N _ 57 T 54 {b4H; NBS
IRACT ZEHE; DPPF /& 11-XU( R BB — e 8k; PhsP R =K B Pd(OAc), B2
HI; PA(PPhsP),CL, X (= RKEBHEME: Pdy(dba); & =(EFEFE) 41; XANTPHOS
B 4,5- WK B RERL)-9,9- — A 4 B n-Buli A2 1F T &4,

WEWEF LE# ChemDraw®KFdr4s, &L GYIRAH LR H F4FR.

FFCA ShimadzuSIL-20A HEHEEZR A H A 5HH DAD: SPD-M20A #8128 Iy 8
LC20AB AT B ZORA 07, KA XtimateC18 (3m JEAL, FFEA 2.1x300mm) {4
WA 0-60AB_6 7r8hHITE: BLAERMEREE, DL 100%A (A 5 0.0675%TFA FI/KERD FF

GYERL, L 60%B (B A 0.0625%TFA i MeCN iAW) Z5 e, AL N 4.2 4048,
SRIGLL 60%B Pefit 1 0% B OIS 0.8 /0 8PiAE] 100:0, BIZ{THEN 6 434,
10-80AB_6 43Pk BIFTERYERRIE, L 90%A (A 5 0.0675%TFA KIZKIEW) FFUhEE,
FLL 80%B (B Jy 0.0625%TFA [ LIEHWHD AW B, AN 4.2 4780, AJ5LEL 80%B
Vel 1 238k B T4 0.8 08HAR) 90:10, RIBATHIE AN 6 204h. RN 50°C, ¥
# 79 0.8mL/min. —ARE BES il Z# 44 KO 200-400nm

7t Sanpont-group MRS GF254 E#HT#E L2047 (TLC), & HEAMGITRIA H
BER, FERELSE DL TR A AR A B A, X BB, AL (10g BERS AL 1g
MO TR & T R0 BRI GARY) 1g FEFET 100 mL 10% H,SO4 HfiIfF) | B =i (A
Aldrich W43 B4 7R B (057 ()R IE & (NHy)sMo,0,404H,0. 5 g (NH4),Ce(IV)(NO;)s+ 450 mL
H,0 #1150 mL % H,SO, 1M il45 ) & - JZ AR, A A &4 . R H Still, W. C.; Kahn, M.; and Mitra,
M. Journal of Organic Chemistry, 1978, 43, 2923-2925 1 it AFHARBIZEM I 1%, £ Silicycle
1) 40-63um (230-400 H) FERE AT Pudb: k. Pdihd: 6tk sl 2 ik i VA A& —
FFLE/ L, LR LB/ WA O/ IR ZBRITR &

£ Gilson-281 Prep LC 322 #4t >R /R %k UV/VIS-156 #2824 1 & (i 204, oir
K AR EREHE 2 Agella Venusil ASB Prep C18, 5Sm. 150x21.2 mm; Phenomenex Gemini C18.
5 m. 150x30 mm; Boston Symmetrix C18, 5m. 150x30 mm; 53 Phenomenex Synergi C18.
4 m. 150x30 mm. 7EHEZIN 25 mL/min K, FRERE R ZE/K L&, Haskd
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&4 0.05%HCL. 0.25% HCOOH 1Y 0.5% NHzeH,0, Siz{THE A 8 -15 4347,

B Pl B
K 1: HDI ZRAT RGN AR N 2538 B 2545 R (O
R it %

. '
K 2: HDI ZRATRIBG/ N R AA N 2538 B 25304 R P -

T
R

a1y

3O

Bk =

IR EAR ST, H H R A A ST R BR N BE ST A I R S A R B . B AT
AN AR 0 A B 6 B ) PR, T R R A B AR A 1 B A B R AR

Sl 1

2- T HE-7-(3-((4- P FEAR PR - 1 - 25 ) P ) Jik )- SH-MEL g 5 [ 3,2 -d | i g -4- iz

NH,
H
NN
| /
/\/\O)\N/ N/\\
N~
SRR
Cl NH2 SEM NH2 SEM
H ; PN ;
N|)j:N) 1 Nar SEMCUTHE KN ONa N N
/ i | Y
CIJ\N/ 2. NH4/i-PrOH CIJ\N/ Y, /\/\o)\N/
1 2 3
NN
NH |
NBS 2 SEM 1. n-BuLi /\/\o)\N/ ¢
_— > NN > OH
H
Br
2 Y
o
o
4 H 5
Nz sem
NTXx—N NH,
NaBHsCN PP N
aBHj; ANN0N TFA NI AN
» —_— Y/
- oA Et,SiH Ao v\
N A
N
N/\\N
(A
6 S
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SEHERI 1 FRE
TR A K 2,4-ZF-SH-MEE IR [3,2-d]HERE (4 50, 21.4 Z2EEIR) IEARAE TG K PUZTR I
(30mL) 1, SRJE4E 0 TEIRSZ K I Z A (1.03 58, 60% I ViR &7, 25.6

IR o RMNIRAEE IR THEE 30 7080, HQ-(FEHFEEL)E) = H AR 397, 235 %
FEIRD BN . =il N 2 N, K5, BK (120 Z2F0) #ks, HHZBRZE (100
ZEHx2) FEA I A VLE R AR B R oK e, KBBR8, I
WOE IS . AV AR GERA: LB/ A B 5%E 10%), B3] 24--%
S5-((2-(Z W AR bR AL) L ) T BR)-5S H-IL S FF[3,2-d|HEmE (5.8 3, 85%), JyrathufflfA.

MS (ESDD M/Z: 318{M+H'].

B B: 1E 1000 Z2F-EERNEF, K 24- F-5-(Q-(ZH AR L) ZF L) F
F)-5H-MIE[3,2-d|ERE (5 7, 15.8 ZEE/R). Al (15 ZF) FEAK (250 =) 8
G, AF 100-110 $EICE FHERE 3 /N fEAARIZRS, ¥HZREWAKMR (250 =Z7)
kg, 153 2-5-5-(Q-(= W A ek e 2% ) £ 52 T 28)-5 - % I3, 2-d W g -4- i (4 3,
85%), TLFFidt—Laifl.

MS (ESDD M/Z: 299[M+H'].

IR C: 4 2-5-5-(2-(E AL e B ) 2 S k) R 28-S ML 5 [3,2-d [ B g -4 -1 (4 3¢,
13.4 ZER) FITHEAR (515 50, 53.6 ZEE/R) W TIETHE (55 =) . IRGWIER SR
TInFAE] 100 BRICSE, #HE 8 M. EAHBIEIRE, HIZHEEWHARERE (200 2T,
MR B (100 ZT4x3) FEL. K& HraiUE HEKG G, FTKRERT5, JHEE
W BRI R ZENT A GRS 28R LB/ A MEE 15%% 25%), 53] 2- T H 3t
S-(Q-(=W R R EE) L) T H)-5 H-IEE JF[3,2-d| s hE-4- (4.1 50, 91%), Nyl
(N

MS (ESDD M/Z: 337[M+H'].

I D K 2- TR EES-(Q-( RS ) £ A0 2R F 28-S H-ML I 5 [ 3,2-d | s g -4- e (4
v, 12 2R ERAATKIUEN (4omL) . {8 NBS (2.2 7, 125 ZAEIR) L
K PUS R B RIYAYR . TE 20 208 AR T 0 BISE RIS FIRAwR . I, RN
IBEWIE 0 BRICHE FHEE 30 8t MG AEK (150 ZF) #ks, AR 2B (100 2T+
x3) FHL MG HMGHIZE LKL TR G . KRR AR 24t ok
fiiii: ZMRZER/AEE 5% 15%) B3] 7-3R-2- T RE-5-Q- (= R F ki) 2830 F
-5 H-E % FF[3,2-d g -4-% (3.85 7, 78%), ANFAE A,

MS (ESI) M/Z: 415, 417[M+H'].

PR E: AE-78 TRICSE, MR HER) 7-1R-2- | A FE-5-(2-(= W B W ek e 225) £ 2 25 ) T 2k )-5 H-
ML S [3,2-d|WE BE-4-11E (3 5, 7.25 ZEFE/R) BI/KIUEMEmR (40 2= e R SR
TIMAIET &4 (25M, 12 27, 30 2R, BRBURGYTE-78 TRIKE THH: 1 /i,
WG, WX (126 5, 9 28R KIKIEKR (5 ZTH) WREERIAN. iR
HEAE-78 B ICE FHEBEEE 30 20805, BIANBMSIEKER (15 =27 F, FHZKRZ
B (60 Z=Fx2) ZEHL. #-EIFM-ANUZRERS, HerYZh# % HPLC 4ifh, 153 3-((4-
G- T AR -5-(Q-(E W B T e i ) 2 B k) FHY 5K )- S H-L 1 (3, 2-d s g - 7- B ) (2 i) HF ik
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AR 11 7.

MS (ESDD M/Z: 471[M+H].

BT £ 0BRET, MBI 3-(@-ER-2- TR E-5-(Q-(CHRFREE) 25
5 BR)-5 H-IE P FE[3,2-d e g -7- B0 (28 FF ) K RS (200 208, 0.43 ZZBE/R) FI1-F A
WRIEE (87 25, 0.87 ZEE/RD) MARE (2.5 =0 B o N NS E A (40 =50,
0.64 Z/EIR) . PR EYIFE R R 2 /M, AEHK QomD #%e, JERH 28 4

(15 ZA=2) FEH. ¥EHMENZETKBRBREN T HRIHEREAR Y, 19 208 5 (4-2 5-2-
TR FE-5-((2-(Z B PR T R ) £ BE BE) P O )-5 H- L 5 [ 3,2 | - 735 ) (3-((4- P I MR R -1 -
BOFE)RHE) R, HEAT 5.

MS (ESDD M/Z: 555[M+H].

B G HIEERERG-EE-2- TRE-S5-(Q-(CEHFE PR ) 25835 1 3E)-5H-1 %
FE[3,2-d | g - 73 ) (3-((4- FF FR R MR- 1-28) F AL R i (100 = 50) =8O (2 Z)
WP A Z 28T (0.4 250, IERBIREWITE 55 B IREER RS FHEE 1 /b
I, JEERAE . Kok R ARAETOKIRIRSY (100 230 MHEE (5 2TH) WilH. g
EPIT 50°C FEE 30 spoP iR, FIRIRAERUE NIRYE, HaRY& % HPLC 4ifk, 19
B 36 T 2- T AUEE-T-G-((4-H BE MR IR -1 - 428 F )R 0 )- 5 H- ML [ 3,2-d | s WE -4 - — 3, O B
.

"HNMR (Methanol-d4,400MHz):57.33-7.21(m,4H),4.55(t,J=6.8Hz,2H),4.01(s,2H).3.67(s.2
H).3.29-3.24(m,4H),2.87-2.80(m,7H),1.87-1.80(m,2H).1.56-1.49(m,2H),1.02(t,J=6.8Hz3H).

MS(ESDm/z:409[M+H .
S 2
2- T BE-T7-G-( IR AR ) 5 A )-SH-ILE % 5 [3,2-d |k g -4
NH, ’
e
P

AT A RG] 1, TR Forh SN 1R, R (4- 2 B2
5-((2-( = F B W R S 2 ) < s A ) R A ) -5 - % S [3, 2~ P W - 7- 25 ) (3-( M A Y 2 ) 2 8 )
.

LCMS(ESI)m/z:542[M+H].

APR B RG] 1, AR G T RTTEGIAR 2- T IR T-(3- (A P 2 ) R
E)-SH-MLIG FE[3,2-d s g -4-F R R Hr .

"HNMR(Methanol-d4,400MHz):58.41(s,2H),7.35-7.24(m,5H).4.49(t,J=6.8Hz,2H).4.03(s,2
H).3.82(s,2H),3.77-3.75(m,4H),2.77-2.73(m,4H),1.83-1.79(m,2H),1.55-1.49(m,2H),1.01 (t.J=6.8H
z3H).

MS(ESDm/z:396[M+H .

SeHEfl 3

17
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7-(3-(E ) )-2- T 48 - SH-ML S I [3,2-d | B - 4-Jz
NH
? H
NN
PP
ANT07N NH;

AR A: MBS 1, TELIR F hH CBRE B - ARG, & @-a 5h2- T A A
5-((2-(ZH AR FRE R AL 2050 2 ) Y ) -5 H-IHL 8 I3, 2-d | Wk W - 7- B ) (3-(U 28 HHY 2 ) A 8 P .

LCMS(ESDm/z:472[M+H].

AU B ARYESLHER 1, FAPHE G AT 0 il 4 7-(3-(UE P 2R 0)-2- TR -5 H-
ML 5[ 3, 2-d W5 0 -4- e

"HNMR (Methanol-d4,400MHz):57.31-7.15(m,4H),7.06(s,1H).4.32(t,J=6.6Hz,2H).4.00(s.2
H).3.80(s,2H).1.79-1.73(m,2H),1.56-1.50(m,2H),1.01(t.J=7.4Hz,3H).

pidl

MS(ESDm/z:326[M+H .
SLHEl 4
2- T AR AR -7-(3-(ML e frE- 1 - B R )Rk )- S H-E 1 32 [ 3,2-d M TE -4 ik
NH, y
NN
/\/\O)l\N/ 7 N\j

IR A: ARAESHES 1, TEDIR F R ARG B 1-FF AR, & (4-2 Bk 2- T
=5-((2-( = B TR 2 ) 20 A R ) FR R -5 H- Ik g 3,2 -d | s g - 7258 ) (3~ (HE % g - 1 - 35 Y A ) )
I

TR B: RS 1, TR G h TR SIS 2- T A 2E-7-(3-(HE g fe-1 - 11 2E)
HEH)-5 H-ME % 3 [3,2-d | W g -4- g TR AR B

"HNMR(Methanol-d4,400MHz):58.50(s,2H),7.41-7.28(m,5H).4.45(t,J=6.8Hz,2H).4.31(s.,2
H).4.06(s,2H).3.31-3.29(m,4H),2.10-2.07(m,4H),1.81-1.76(m,2H),1.54-1.49(m,2H),1.01 (t.J=6.8H

z3H).
MS(ESI)m/z:380[M+H].
ST 5
2- TR EE-T-(4-((3,3- ML R - 1 -5 ) FP 226 ) 5 2K -5 H-ILE g 5 [3,2-d Wi g -4 -
NH, ’
NN R F
/A\/\glw/ 7 ‘%5
N

DR A KAESEHES] 1, fEDHE R PR E AR R, & 4-(4-22E-2-
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TR FE-5-(Q2-(T B R B ) 2 SRR ) HR R )-S H-FIE g 3, 2-d | M g - 7- ) (R 25 ) 2 ) 2K T
i

LCMS(ESDm/z:471[M+H].

AR B MR SIHEG) 1, TR F A 3.3- R b B A 1A EORME, R (4 -2
TR IE-5-(Q2-(Z R B R TR ) £ SR HE 2 )-S H-IEE I SR 3, 2-d | MR - 755 ) (4-((3,3- AL M
-1- ) FF LSRR

LCMS(ESDm/z:562[M+H].

IR C: MRAEHEG 1, FHPER G A BT R4 2- T R -7-(4-((3,3-Z AL e - 1-
B R )R )-5 H-TL S JF [3,2-d W e -4 -2

"HNMR (Methanol-d4,400MHz):57.28-7.15(m,4H),7.04(s,1H).4.30(t,J=6.4Hz,2H).3.97(s.2
H).3.59(s,2H),2.88-2.71(m,4H),2.30-2.19(m,2H),1.78-1.71(m,2H),1.55-1.46(m,2H),0.98(t.J/=7.2H

z3H).
MS(ESDm/z:416[M+H .
SLHEl 6
2- T T-(4-((3- AL P 8- 1 - 25 ) P ) Jik )-5 H-HEL g 5 [ 3,2 -d | i g -4- iz
NH, ’
NTX—N F
PP/
/\/\O N
N

IR AL ARPESTHE) 5, EDIR B A 3-GR L bR B A 3,3- I g e, il A (42 k-2
TREE-S(Q-(= WA e k) 2 5 5 ) AL )- 5 H- % [ 3,2-d | W I - 7- 22 )(4-((3- IR g e -1 -
B R AR F IR

LCMS(ESDm/z:544[M+H].

IR B: MRMESTHEG] 5, FAIR C hETH B ERE 2- T S 5L 7-(4-(G-F s b-1-44)
FP ) 5)-5 H-IE 1% 5 [3,2-d | W g -4- i

"HNMR (Methanol-d4,400MHz):57.30-7.24(m,4H),7.06(s,1H),5.24-5.08(m, 1 H),4.32(1,J=6.
4Hz,2H),3.99(s,2H),3.69-3.57(m,2H),2.88-2.65(m,4H),2.45-2.43(m,1H),2.25-2.11(m, 1 H),2.02-1.9
1(m,1H),1.78-1.73(m,2H),1.57-1.50(m,2H),1.01(tJ=7.2Hz 3H).

MS(ESI)m/z:398|[M+H].
L] 7
1-(4-((4-F -2 T R FE-SH-IE % 3 [3,2-d | W5 g - 7- 32 ) HE 35 )5 B Lk g e -3 - P
NH,
NTX H OH
/\/\O)l\N/ 7

N

AR A ARYESCHES 5, 2R B A AL be-3-l A 3,3- R e, il 1-(4-((4-
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G- T AR -5-(Q-(E W B T e i ) 2 B k) FHY 5K )- S H-L 1 (3, 2-d s g - 7- B ) (2 i) HF ik
R B -3
LCMS(ESDm/z:542[M+H].
IR B: MRAEIHEG] 5, FHPER C MERIGE 1-(4-((4-2 5-2- T H BL-5 H-IE % 5 (3,2-d)
WA g - 75 ) H 35 ) 5 22 ) L % - 3- I R R ot
"HNMR (Methanol-d4,400MHz):58.43(s,2H),7.45-7.39(m,4H),7.25(s,1H),4.53(m, 1 H).4.44
-4.27(m,2H),4.04(s,2H),3.54-3.47(m,1H),3.38-3.36(m,4H).3.22-3.19(m, 1 H),2.28-2.24(m, 1H),2.05
-2.01(m,1H),1.82-1.76(m,2H).1.56-1.50(m,2H),1.01(t.J=7.2Hz3H).
MS(ESDm/z:396[M+H .
il 8
2- AR -7 (A- (R WE - 1- 2 P R 58-S H-IE 1% I 3,2 -d |k i -4-fi
NH, ’
NN
P/

/\/\O)l\N Q

IR A RAESCEG] 5, R B T HIRIES A 3.3- AL BT, & 4- 82T
F-5-(Q-(Z H AW R L) £ 5820 HY 2E)-5 - IS 5 [ 3,2 - a8 g - 7- 228 ) (4- (WIR I - 1 - 358 HP 3 ) 2K )
I

LCMS(ESDm/z:540[M+H].

IR B: MRAESCHEG] 5, ADER C B AR 2- T - 7-(4-(DRIE - 12k FY ) 58)-5 H-
ML 5[ 3, 2-d W5 0 -4- e

"HNMR (Methanol-d4,400MHz):57.28(d.J=8.0Hz,2H),7.22(d,J=8.0Hz,2H),7.04(s,1 H),4.30
(t.J=6.6Hz,2H),3.98(s,2H),3.47(s,2H),2.42(s,4H),1.77-1.73(m,2H),1.60-1.57(m,4H),1.52-1.46(m,
4H),0.99(t,J=7.4Hz,3H).

MS(ESI)m/z:394[M+H].
LT 9
2- T EASE-T-(A-(G IR A B 228 28-S H-ILL % I [3,2-d | g -4 - i

NH, ’

NN

| 0
/\/\O)\N Q

N

IR A RRAESCEG] 5, fEPEE B IR 3.3- AL bE, & (4-E -2 TR
BE-5-(Q-(Z AR R BT AR 2B R ) FH A )-5 H-ML I 33,2 - [ s g - 7- 522 ) (4- (M IR A FF 228 2R )
.

LCMS(ESDm/z:542[M+H].

IR B KRIESIEA 5, RPER C RIJ7VERI 2- T - 7-(4-( A 2R 28-S H-nit

20
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% 3F[3,2-d | W5 E -4- %

"HNMR (Methanol-d4,400MHz):57.28(d,J=8.0Hz,2H),7.22(d,J=8.0Hz,2H),7.03(s,1 H),4.29
(t.J=6.6Hz,2H),3.96(s,2H),3.67-3.64(m,4H),3.46(s,2H),2.43(s,4H),1.77-1.72(m,2H),1.55-1.45(m,
2H),0.98(t,J=7.4Hz,3H).

MS(ESDm/z:396[M+H .
SHEfs] 10
2- T T-(4-((4- P AR G- 1 - 25 ) P ) Jik )-5 H-HEL g 5 [ 3,2 -d | i g -4- iz

NH, ’

L /

P N
/\/\0)\N Q

N

IR A ARPESTHE) 5, R B A 1-FBRIREE A 3,3- I g, il A (42 k-2
TR -5-((2-(Z B PR T R ) 2GR SR P O )-5 H- L % 5 [ 3,2 | R - 7- 35 ) (4-((4- P I IR R -1 -
R ) AR FR

LCMS(ESDm/z:555[M+H].

ATEB: RYESEHEG 5, FHPPR C HT7 kG 2- T 4 BE-7-(4-((4- 1 ZE IR IGR- 1 - 255 T 26 ) %
FE)-5H-IE P FE[3,2-d s g -4- i

"HNMR (Methanol-d4,400MHz):57.29(d,J=8.0Hz,2H),7.22(d,J=8.0Hz,2H),7.04(s,1 H),4 31
(t.J=6.6Hz,2H),3.97(s,2H),3.50(s,2H),2.49-2.26(m,11H),1.79-1.72(m,2H),1.56-1.47(m,2H),0.99(t,
J=7.4Hz,3H).

MS(EST)m/z:409[M+H "],
LHEB 11
2 TR 7 (4 (( L) P ) ) -S H-L S 3,2+l -4
NH, ’
NN
/\/\O)l\N/ 7 \
N—

IR A ARYEIHES 5, 120 5R B i A H BB AN 3,3- AL RS e, (42 -2
THEES-(Q-(ZHEF RS E) 2 A ) F 2)-SH-IL G FF[3,2-d B -7-22) (d-((— B 2R ) HF
FRH) T

LCMS(ESI)m/z:500[M+H].

IR B ARYE IR 5, FD IR C 177 vE R % 2- TR BE-7-(4-(( = PP R &3k ) /1 38 75 3E)-5H-
L% 5[ 3,2 |k g -4- i F AR 5 o

"HNMR (Methanol-d4,400MHz):58.48(s,2H),7.41(s,4H).7.26(s,1H),4.43(t.J=6.8Hz,2H),4.2
2(s,2H),4.06(s,2H),2.79(s,6H),1.79(m,J=6.8Hz,2H),1.55-1.49(m,2H),1.01(t,/=6.8Hz,3H)..

MS(ESDm/z354[M+H .
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SEHEB] 12
2- TR 7 (4-(( L ) ) ) -S HAL S 3,2+l P -4
NHe
N
|

N—

B A REIIERF 5 6%, F58 B P LKA 3.3- R AN b, il 5% (4-F FE-2-
TRIES-(Q-(= AR R 2 ) 2)-5H-ME S I 3,2-d | g - 7- 35 (4-(( . ZEZE ) F
FRH) T

LCMS(ESDm/z:528[M+H].

AU B ARYE SR 5, AU C 545 2- T4 -7-(4-((Z G AR ) 1 2R ) 8-S H-
L% 5[ 3,2 |k g -4- i F AR 5 o

"HNMR (Methanol-d4,400MHz):58.48(s,2H),7.42(s,4H).7.25(s,1H),4.41(t.J=6.8Hz,2H),4.2
8(s,2H),4.06(s,2H),3.20-3.15(m,4H),1.82-1.77(m,2H).1.55-1.49(m,2H), 1.34(t.J=6.8Hz,6H),1.01(t,
J=6.8Hz,3H).

MS(ESDm/z382[M+H .

SCHER) 13

2- T B T-(4-(( R F )R 2 )-5 H- L I 2 [ 3,2-d | M g -4-Ji

NH, y
NN
/\/\o)l\ N 7
N—"

B A ARBTG5, 7EPEE B A AR EAC 3,3- AL, ] (4-E ER-2-
TRH-5-(Q-(= 5 F ik b 5k ) 20 585 ) F 2 )- S H-IE IS [ 3,2-d s g - 7- 26 (4-(( R & )
FRH) T

LCMS(ESI)m/z:556[M+H"].

IR B ARYE LA 5, FDER C 17 vE R 4 2- T 5B -7-(4-(( N AR g AL Y )R )-S5 H-
ML 5[ 3, 2-d W5 0 -4- e

"HNMR(Methanol-d4,400MHz):57.29-7.19(m,4H),7.04(s,1H).4.32(t,J=6.5Hz,1H).3.99(s,2
H).3.55(s,2H),2.41-2.37(m,4H),1.78-1.74(m,2H),1.57-1.47(m,6H),1.00(t,J=7.4Hz3H),0.87(tJ=7.
4Hz,6H).

MS(ESI)m/z:410[M+H].

SHER 14

7-(A-(B AR T Jt-1- 58 F 5L )08 )-2- TR BE-5 H-IEL % [3,2-d | i -4- i

22
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_LZT

NH,

NTX
I

/\/\O)\N/

-

IR A MRS 5, 1P IR B ARSI TR B A 3.3- AL S be, il A (4-a Bt
2~ TAR S -((Q-(Z B R R ) £ AR B ) HE B )- S H- L 1 I [3,2-d | M e - 7- B ) (4- (A3 T e
-1~ P R 2R I

LCMS(ESDm/z:512[M+H].

IR B: ARBTG5, FPER C RITVERIR 7-(4-(FAIF T Fi-1-5 AR L) 2- T4
F-SH-IERS FF3,2-d | HEBE-4- %

"HNMR (Methanol-d4,400MHz):57.28(d,J=8.0Hz,2H),7.18(d,J=8.0Hz,2H),7.04(s,1 H),4 31
(t.J=6.8Hz,2H),3.98(s,2H),3.59(s,2H),3.30-3.27(m,4H),2.15-2.10(m,2H),1.78-1.73(m,2H),1.56-1.
52(m,2H),1.01(t,J=6.8Hz3H).

MS(ESDm/z366[M+H .
SCHERI 15
2- THRIE-7-(4-(B-FEIE R AN T e-1-38) H 56) . 58)-5 H-IL % 3,2 -d | M5 g -4- it
NH, ’
NN \O
/\/\o)l\N’ 7 \j
N

IR AL RRYESTE 5, 7EDUR B A 3-FA BRI T A 3.3- kit be, 4
(4-F H-2- TR BR-5-(2-(C T B I i Bk ) 5 28 ) T 8-S H-E 1% 3 3, 2-d W g - 7- 22 ) (4-((3- FF
AERIIF T e-1-20) =) 25

LCMS(ESI)m/z:542[M+H].

IR B: ARBTG5, FPERE C M7 iEflE 2- T EE-7--(G-F AR T Li-1-
B R )R )-5 H-TL S JF [3,2-d W e -4 -2

"HNMR(Methanol-d4,400MHz):57.28(d./=8.0Hz,2H).7.18(d,J=8.0Hz,2H).7.04(s,1 H).4.31
(t.J=6.8Hz,2H),4.06-4.04(m,1H),3.98(s,2H),3.60(s,2H),3.54-3.52(m,2H).3.24(s,3H).3.04-3.02(m,
2H),1.78-1.73(m,2H),1.56-1.52(m,2H),1.01(t,J=6.8Hz3H).

MS(ESI)m/z:396[M+H].

S 16

2- T BE-7-(4-((4-H -1, 4- AR IR B AGTE- 1 - 58) F ) 8-S H-IE g 5 3,2 -d |k g -4
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NH

2 H

NTX—N
My

/\/\ON

®

A MRYESEHEG] 5, 70T B R 1-H - 4- B AR B AR 3,3- SR T,
il B (4- 2 2 -2- T A BE -5-((2-(= P B W T o ) & A ) P 8 )- S H- T 1% 1 [3,2-dL | % g - 7-
FE)(A-((4-FF -1 4-Z R I Pbe- 1 -25) H 2 A0 0 T

LCMS(ESDm/z:569[M+H].

IR B MR STHEG] 5, FIPER C R VERIAS 2- T S0E-7-(4-((4- 1 25- 1 4- /I b
- 1) ) R L )-5S H- ML % 5 [3,2-d | Wi g -4- e FH R

"HNMR (Methanol-d4,400MHz):58.41(s,3H),7.34-7.24(m,5H).4.52(t,J=6.8Hz,2H).3.99(s,2
H).3.76(s,2H).3.38-3.36(m,2H),3.29-3.27(m,2H),2.95(s,2H),2.87-2.84(m,5H),
2.07-2.05(m,2H),1.84-1.80(m,2H),1.55-1.49(m,2H),1.03-0.99(t,J=8.0Hz3H).

MS(ESDm/z:423[M+H .

SCHER 17

2- T HE-7-(4-((2,6- = P ZE AT BL ) FP Bk ) L) -5 H-TEL 1% 33,2 -d W g -4-fi

2

NH
H
N
P
N

IR A WRYESLHEG] 5, L B R 2,6- ZHIEEIMRE A 3,3- a4 (4-
-2 T A EES-(Q-(C P B kb ) & 5 ) A )-5 H- G 1% 53, 2-d | g - 7- 22 ) (4-((2,6- —
FF R N ok ) PP ) 2R ) TP B

LCMS(ESI)m/z:570[M+H].

TR B: RYESLHER 5, FIBER C W7 iEml s 2- T A 2E-7-(4-((2,6- = F ZEND i 2 ) 7 2%
A5 H-L S JF[3,2-d M g -4-

"HNMR(Methanol-d4,400MHz):57.30-7.28(d.J=8.0Hz,2H),7.23-7.21(d.J=8.0Hz,2H),7.06(
s,1H).4.34-4.30(,J=8.0Hz,2H),3.99(s,2H),3.69-3.64(m,2H),3.47(s,2H),2.73(d.J=12.0Hz,2H),1.77
-1.70(m,4H),1.54-1.51(m,2H),1.11(d.J=10.4Hz,6H),1.00(t.J=8.0Hz3H).

MS(ESI)m/z:424[M+H].

LT 18

7-(4-((1S,48)-2- 58 2= -5-F A DA [2.2. 1 | P die-5- 25 F ) 3k )-2- T 48 2L -5 - i 3 [3,2d
W2 g -4- ¢
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NH2H

NN

/\/\)l\/ 7
0" 'N

o

B A WRIESHEG 5, fEA % B P A(1S,48)-2-A4L-5- R AR 2.1 F B 18 3,3-
TR, A (4-((1S,48)-2-5E 28 -5 - R AR 2.2, 1| Pekye-5 - F Ak ) 2K Iy (4- 2 Jk -2- T4 3k
S5-(Q-(= H R RE ST AE) 2RI HY AL )-S5 - % 5[ 3,2-d W g - 7- 2 ) R

LCMS(ESDm/z:554[M+H].

AU B: MRYELHS 5, AP C 7RIS 7-(4-((1S,48)-2-H F-5- R 4 WIA[2.2.1] 5%
5= 535 RS )2 T 4 - S LML (3, 2-D 5 g -4l FR R 5.«

"HNMR (Methanol-d4,400MHz):5:8.38(brs,2H),7.45(d.J=8.4Hz,2H),7.37(d.J=8.4Hz,2H),7
29(s,1H),4.66(s,1H).4.47(t,J=6.8Hz,2H).4.36-4.27(m,1H).4.24-4.23(m,2H),4.16-4.13(m, 1 H),4.04
(s,2H),3.82-3.81(m,1H).3.33-3.31(m,2H),2.33-2.29(m, 1 H),2.14-2.11(m, 1 H).1.83-1.76(m,2H),1.5
6-1.48(m,2H).1.01(t,J = 7.2Hz,3H).

MS(ESDm/z408[M+H .
SCHER 19
2- T T-(4-((4- T A IR WE- 1 -2 ) P )8 J5)-5 H -k % 2 [ 3,2 -d [ s g -4 - i
NH, ’
NN h
/\/\O)l\N/ 7 (j
N

TR A AR 5, E2 B b A 4-F A EEIRIE B AN 3,3- AL g e, il (4-m
2- T RBES- (- A RS ) £ ) FF 8-S H-IE 19 53,2 -d [ W g - 7- 22 ) (4-((4- FR A 2R IR
W -1 - F ) 22 ) R e

LCMS(ESI)m/z:570[M+H].

ATEB: MRYESEHEG 5, FHPPE C TGS 2- T 4 2R -7-(4-((4-H AR R R IE - 1- 225 T 228 )
HEH)-5 H-ME % 3 [3,2-d | W g -4- g TR AR B

"HNMR(Methanol-d4,400MHz):5:8.45(s,2H),7.43-7.38(m,4H),7.28(s,1H),4.45(t.J=6 4Hz,
2H),4.21(s,2H),4.05(s,2H),3.52-3.53(m, 1H),3.33-3.39(n,3H),3.26-3.24(m,2H),3.13-3.10(m,2H),1
99-1.92(m,4H),1.84-1.77(m,2H),1.56-1.50(m,2H),1.01(t.J=7.2Hz3H).

MS(ESI)m/z:424[M+H].

SEHERI 20

2- T 7-(4-((4- 5 T ZEIR R~ 1 - 258 ) P )8 i) 5 H -k % 2 [ 3,2-d [ s g -4 - i
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NH, Y
NN >\
/\/\O)l\ N/ 7

AR A RG] 5, f£28B A -7 AR E A 3,3- At le, Hla@-25
- TR -5-(Q-(Z SR R BT L) 2088 38 F 3L )-S5 H-IL % 5 [3,2-d W g -7- B ) (4-((4- 57 TR B IR
P -1 - k) P ) 2 ) R e

LCMS(ESDm/z:583[M+H].

AR B ARV 5, FPIR C BJTERIAR 2- T AE-7-(4-((4- 57 T BEURIE- 1- 52 ) H )
HEH)-5 H-ME % 3 [3,2-d | W g -4- g TR AR B

"HNMR (Methanol-d4,300MHz):5:8.45(s,2H),7.31-7.25(m,5H),4.49(t.J=8.4Hz,2H),3.99(s,
2H),3.64(s,2H),3.42-3.40(m,1H),3.21-3.25(m,4H),2.66-2.82(m,4H),1.84-1.79(m,2H),1.56-1.51 (m,
2H),1.35 (d, J=8.8Hz6H),1.04-0.99(t,J=10.0Hz,3H).

MS(ESDm/z:437[M+H .
SCHERY 21
2- AR AR 7-(A- (MLt fE- 1 - B R )Rk )- 5 H-IE 1 32 3,2 -d P T -4 -
NH, ’
NN
/\/\o)l\N/ % O
N

AT A MRS 5, AT B th g B AC 3,3- 2t gL, il @-m A2 TR
FE5-(Q-(C A RS L) 58 28 ) H 28) -5 H-ILE % [ 3,2-d | W8 g - 7- 22 ) (4-(HLE 1% e - 1 -2 R ) 2K
EEE

LCMS(ESI)m/z:526[M+H].

PR B: ARG SR 5, AR C BT RIS 2- T 48 R 7-(4-(IE s g - 1 - T )R A6 -5 H-
ML % 3, 2l |k g -4-fe HR R 5 o

"HNMR(Methanol-d4,400MHz):58.41(s,2H),7.46(d,J=8.0Hz,2H),7.40(d,/J=8.0Hz,2H).7.30
(s,1H),4.48(t,J=6.8Hz,2H).4.33(s,2H),4.05(s,2H),3.32-3.30(m,4H),2.10-2.06(m,4H),1.83-1.89(m,
2H),1.55-1.48(m,2H),1.02(t,/=7.2Hz3H).

MS(ESI)m/z:380[M+H].

SEHEf] 22

2- T R BE-7-((6-(ME 1S Jit - 1 -5k FR ) I g -3 - 25k ) R K )-5 H-LE 9% 3 [3,2-d | s g -4-
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/\/\O)l\ — Q
\ "

6-(bL Mg - 1 - ek FF L YN ) 1) 2 K 2

pyrrolidine ~

~ N NBS,BPO _  ~ N N
QL T 0L TR T LD
N N N
1 2 3

LiAIH, HO X MnO, 0~ N
—a- D e TOLD
THF AN DCM NN

N N
4 5

BB A EERT, W 6-FEMEEEFE (10 72, 0.0662 BE/R) £ CCly (100 ZTH) ¥
W NBS (13.0 55, 0.0728 EE/R) A1 BPO (1.6 7%, 0.0066 BEIR). K5 BLREHINH
Z 75°C HPiEE 12 /M. AHEVE, InAK (80 ZT1), HHZEE B (200 ZFFx2) AHL.
KB NUZ KK HGRACREREY (80 =Tt) HUBMKIER IS, LKA T, ek
98 o R AYnE R AR AL (PR A7 2R 2. 5=20/1), 132 6-(JR B 2R F ik (5.2
T, FEE 34%), NI,

"HNMR(CDCl3,400MHz):59.18(d.J=1.6Hz,1H).8.32(dd./ ;=8.0Hz.J>=2.0Hz,1H),7.55(d.J=8
.0Hz,1H).4.60(s,2H),3.97(s,3H).

MS(ESDm/z:230,232[M+H ]

A B: fEORIKET, ML (3.09 370, 43.47 ZEE/R) M=k 3 =7, 21.73
AR WITLAK ISR (100 =) Wi 6-GRE)ER T B (5.0 3, 21.73
ZEREIR). M5EIE, #iZRMIREVIESR FHEE: 16 /K, AEHK (80 =) ik, I
HZIR 28 (100 ZF4) FEE. EBHEYZEH KRBT, HERS . HRRyEd R
A GERMG: AIMEN 2R ZBE=10/1), 193 6-(MkHs fi-1-J5 FF B EIE il (4.1 32, 7
R 86%), NEREEAE,

"HNMR(CDCl3,400MHz):539.11(d,J=2.0Hz,1H),8.22(dd,J,=8.0HzJ,=2.0Hz,1H),7.48(d.J=8
.0Hz,1H),3.91(s,3H),3.81(s,2H),2.58-2.53(m,4H),1.81-1.77(m.4H).

MS(ESI)m/z:221[M+H].

IR C: BT 0°C N, [IEAES PRI 6-(Lms fie-1-38 H 30 MR B (3.0 72, 13.62 =
BESR) BITE/AKDUEM (70 ZH) Wbt AU S8 s (1.03 3w, 27.24 =B, {E
K0 RSB 2 /N, FRAE S IR Rk — B 30 4341 TLC BoRRISIE K. RI5H
ZIREGMAEE 0°C, FARFZBHTAK (1 =), 5, B 153%HEEBKER (1
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ZH) FAMIK (3 =) 43 BN FERIZUR . TR S8 ¥ I8 JEK Mg,SOy
FREIF IR IRGE T, 45 B (6-(Hms E-1-J8 FF Sy -3- 5 FHEE (2.5 70D

"HNMR(CDCl3,400MHz):58.41(d.J=1.6Hz,1H),7.67(dd.J ;=8.0Hz.J>=2.0Hz,1H),7.37(d.J=8
.OHz,1H).4.67(s,2H),3.75(s,2H),2.57-2.543(m,4H),1.81-1.76(m,4H).

WBE D: K (6-(MERE -1 F I BE -3- ) i (2.5 30, 13 ZEE/R) RTE K &
e (50 ZF) H. R4k (5.0 w8, 58 ZEER) 1 0 BKRE RN K RMES
VIHEZ IR FHEE 24 /NEF, 98 BHIBTRIEE T NIRYE, FRARYIEIERER AT A (BRI
15%Z B BRI ATHBRA D, 193] 6-(MErgLe-1-2E F AR (2.2 70, A&, s ek
Y.

LCMS(ESDm/z:191[M+H].

2- T AR B 7-((6- (ML fe- 1 - ok P 5k Y b g -3 - 2 ) P 5k )-5 - L % [ 3,2l o g -4- G 1 1) 4% 9

-
NH Nz sEm
2 SEM NN
NI N 1. n-BuLi o PPN )I\ P TFA
/ > 0~ N )
B S
r 5 H N
N 7
6 \ //
N

SEHE 22

SEHEf] 22 AR

IR E: ARG 1, SR E P 6-(EM k- 1-JE FF ) IR 2 AR R, il
(A-F e -2- TS E-5-(2-(= W AL Ik e 2 ) & B 2k ) Y 26k )-5 H- G % 52 [ 3,2 | g - 7- 225 ) (6- (ML g%
Jt-1- 4 F BRI g -3- ) A B

LCMS(ESDm/z:527[M+H].
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IR F. RS 1, DR G 7 ERIA5 2- 1 - 7-((6-(ML g - 1- 58 P A g -3 -
) AL)-5 H-IE S 53, 2-d | B e -4-F R IR L, A e[ 4,

'HNMR (Methanol-d4,400MHz):58.62(s, 1H),8.40(brs,1H),7.77(d,J=8.0Hz,1H),7.40(d,J=8.
0Hz,1H),7.35(s,1H),4.48(s,2H),4.45(t,J=6 4Hz,2H).4.08(s,2H),3.42-3.38(m,4H),2.13-2.10(m,4H),
1.83-1.76(m,2H),1.55-1.49(m,2H),1.01(t,/=7.2Hz,3H).

MS(ESDm/z381[M+H .

SEHERI 23

2- T AR BE-7-(3-(2- (ML M e -1-32E) £, 58 ) R 5 )- 5 H-MEE % 3,2 -d | g -4- e
NH,
NN 9

/\/\O)l\N/ 7 N

3-(2- (ML o5~ 1 -8 ) £ J5 ) 2 P B ) o I 2«

O 0O

\o Br /\sn(n-Bu)g Pd(PPh3)4 - \O N 9'BBN, H202 .~
dioxane NaOH, THF
1 2

O 0]

- OH MsCl, EtsN - OMs pyrrolidine, K;CO4
—_—
3 4
i (D (D
\O N 1. LAH, THF - o7 N
2. MnO,, DCM
5 6

WA FERSRTR, ¥ 3-EAFRHE (170 50, 79.0 Z2E/R). = THIFERE)
Bk (33 30, 102 ZEE/R) F PA(PPhy), (4.5 7%, 4 ZFE/R) MY MEEE (200 ZF+) EIRAE
110 $Z S AR R 6 /BT, 85I 10% B ALK (100 Z=H) K. ¥iRE
YIFE IR PR 10 980, FAZRZEE (150 Z7Hx3) R ¥ &IFE PR K
e, MITKRBRAN T4, JFREkds . B2 (Bl 25% 4R SFRrIA
MBRAWD, BRN2)15 FOHM 3-2G KPR PE, NE MR,

MS(ESDm/z:163[M+H .

PR B: ERAHE T, M IETERCRE R 3- 20 28 H R H R 6 oK DU g (100 Z )
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R B R NN 9-BBN (0.5M, 166 Z7F, 83 ZEE/R) H IR EFR K T-30 R IK/E.
ek, ¥R EYTHRE IR 16 M. ARFAENE-30 8RICE, N H0, 17K
I REE 30%, 19 ZF0), BHEERNN 15%EEWAKIER (40 2T, BITERE
VIFER BT F B 1 /NS, Ik (200 270 ke, IHFHZBRZEE (200 ZF4x2) #
W #EFFMENUZR KRS, HIOKRBRM TR, BUERAEINZ 9 Wil 3-8 2
ERHERHE, mE iRy, HEERT TP

"HNMR(CDCl3,400MHz):57.92-7.90(m,2H),7.45-7.37(m,2H),3.92(s,3H),3.89(t.J=6.5Hz,2
H).2.93(t,J=6.5Hz,2H).

MS(ESDm/z:181[M+H .

AR C: L0 TIRE TN, MIEFERPER 3-Q-R LK TR EE (10 7D K AR
Fi (90mL) JEW AN FRESIBE ST (34 70, 299 ZEEE/R) M=2Z8 (12 75, 118 ZEEIR). K
IR O B EQRE T HEEE 1 /NIE, KR (50 Z=Th), HHZMZE (100 ZTHx3) FHL.
K& HIANLZETOKRERA T IR BB KRR AR E A 4t CQOeitifl: 10%
LTE G ERIATMERATRD, 152 2.7 1 3-(2-((FF 2RI ) A 58 £ ) K g s, et

MS(ESDm/z:259[M+H .

PR D: BHEE LT (2.3 5, 31.3 ZEER) FIRIRET (2.2 3w, 16 ZEER) BT IKE
E (20 =Tt FHH 10 AP AN 3-2-((FF R mEEE ) E ) 22 K FI HEE (2.7
S, 104 ZEER) WAKE (52T Wl #IRMIRAE 70°C s 16 /NI, BHBIEEE,
K Q0 ZTH) Wkt R OB (20 =T1x3) ZEA. HE&IFNANIEE KRR T
BRI R IR AE . BT R RAE ET2lifl (PR B S ST 2% % 5%), 53
3-(2-(MLrg - 1-) L KR P ER (1.7 30, 71%), NE MR

MS(ESDm/z:234[M+H .

IR E: MRYESEHaf] 22, FIPE C. D Jridkiil 4 3-Q-(Mhngke-1-25) 2 ) K F g

MS(ESDm/z:204[M+H .

PR F: ARYELHEG] 22, R E. F HiEGIAS 2- T EE-7-G--(IL s fe-1-28) 2. 54) 7R
E)-SH-MLIG FE[3,2-d s g -4-F R R Hr .

"HNMR(Methanol-d4,400MHz):58.42(s,2H),7.30-7.13(m,5H).4.38(t,J=6.4Hz,2H).4.01(s,1
H).3.41(t,J=7.6Hz2H),3.35-3.32(m,4H),3.01(t,J=7.6Hz,2H),2.09-2.05(m,4H),1.81-1.74(m 2H),1.
57-1.48(m,2H),1.01(t,J=7.6Hz,3H).

MS(ESI)m/z:394[M+H].
SETE 24
2- AL T-(4-(1-(ML g o5 -1 - J5) £ B JE)-5 H-IL g I [3,2-d W g -4- i
NH,
H
DY
N
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4-(1 (ML Jog- 1 -3 ) 2, 35 ) 5 S o 4 g 2+

pyrrolidine, NaBH;CN N DIBAL-H N
g 5
MeOH toluene
NC
OHC

NC

A TERPET, M 4-FERKOE (450, 27.56 ZEEIR) AIMEIELE (2.94 50, 4133
R HEE (100 Z70) WP IR (0.5 =27 DURFEEMES (5.2 7, 82.67
ZEEIR), HRFHREMCT 0 TRIRE . BN YIE IR N 16 /NI, SRJFIREHKYE. K
BRI R R ZEMT 2l RBR: AMBY AR OER=1/3), 82 2.8 3 4-(1-(H s k-1-
EYCEYRRE, A EMRY.

MS(ESDm/z:201[M+H .

IR B: 7E-20 £2-10 IR F) 4-(1-(ME s be-1-2) 228K (2 38, 10 ZAE/R) K
2K (100 ZTH) P IN DIBAL-H (1M, 20 =7, 20 ZEE/R) MBI HIE 1/
5. R SR FRRRE 3 /N, AR5 A SAL BRI KA K, R MR OBEREE . I EhK
PRANZ, BIOKBRBREA TR, JRRUEIRYG. A By R Z T aife (el
A 2R ZBE=50/1 2 10/1), 53] 4-(1-(HE g kE-1-25) 2 F) K H I (680 =57, 33.5%),
IR o

(ESD)m/z:204[M+H].

A C: ARV 22, FIE E. F 7S 2- T R EE-7-(4-(1-(H s e-1-55) 2, 58)
HEH)-5 H-ME % 3 [3,2-d | W g -4- g TR AR B

"HNMR (Methanol-d4,400MHz):58.50(s,2H).7.44-7.38(m,4H),7.27(s,1H),4.45(t.J=6.4,2H),
4.33-4.28(m,1H),4.04(s,2H),3.37-3.33(m,2H),3.14-3.11(m,2H),2.04-2.02(m,4H).1.83-1.78(m,2H),
1.72-1.70(m,3H),1.55-1.49(m,2H),1.01(t,J=7.4,3H),

MS(ESI)m/z:394[M+H].

SEHf 25

2- TR FE-7-(4-(1- FF FENR Mg -4-3) K 3)-5 H-MLL % 5[ 3,2-d | W8 g -4- i
NH,

N—

4-(4- FP LR IR E - 1- PR AT R 1 1) i i 2 -
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o]
~ (0]
Br OJ\©\
N B(OH), ~o 1. Hy, PtO,, MeOH, AcOH
| Pd(PPh),Cly, Na,COs N 2. Boc,O, Na,COs, THF, H,0
N |
_N
1 2
; ?
~
© 1. LIAIHg, THF
2.MnO, DCM
N. N.
Boc Boc
3 4

AU A B ARIENE (3.0 5, 19.0 ZEER). @-(FEFRID) K EL)MIR (2.63 7, 14.6
ZBEIR). Pd(PPh;),Cl, (035 7, 0.5 Z=EE/R) FIBREREN (691 3w, 65.2 ZEE/R) I 12-—
AR (40 Z2H) IBEMTER A TIMAZE 90°C FHAH: 10 /Mot K AT fFIRE Vi
FEk4s, e AT ET Al GRILR): A 2R CBE=6/1 2 2/1), 153 4-(kng
A-FEyRHRRHER (2.7 ., . 86.8%), HNHEMREA.

MS(ESDm/z:214[M+H .

TR B [ 4-(ERE-4-J5) K IR HBE (3.8 7, 17.8 ZEE/R) Al PtO, (0.2 3) [ HEE (40
) WA 2 Z=AERER, MABL 50 FICE, EEIFEET (50psi) #HHE 16 M,
KT IR S e, SRR RS, 15 FR R 4-(URIE-4-J5) 2K FIR G (4.0 32D, NERIRER,
TT i — A,

MS(ESDm/z:220[M+H .

TR C: [ IEERRER 4-(IRIE-4-Z5) K IR TEE (5.0 5, 22.8 AR FIEKERTY (25.0
v, 1822 ZEEIR) WP (50 Z70) /K (50 =50 IBEERFP AU T =
IkPREE (10.0 3¢, 45.8 =B/ FHRFHEEMT 10°C. 55, ¥RMNIBEV/EZER S
54 0.5 AN, RIERK (50 ZTH) M, AR AR (50 ZT1=2) B K&
AHUZH KBS, KRR TR, HERS Tk RaRysd s Z2eraitn ok
e Al 2R ZBE=6/1 2 1/1), 153 4-(4-(FEBRFE) K IL)IRIE-1-FFEAL T B (1.9 50,
R 26.4%), NEAGEME.

"HNMR(CDCl3,400MHz):57.98(d.J=8.4Hz,2H),7.28(d,J=7.6Hz,2H).4.27(s,1 H).3.91(s,3H),
2.84-2.68(m,3H),1.85(d.J=12.8Hz,2H),1.66-1.59(m,2H),1.49(s,9H).

MS(ESI)m/z:320[M+H].

IR D: WG] 22, FBE C. D (7715 & 4-(4-H 28 ) IR e -1- FF ER AL T 1R

MS(ESI)m/z:312.1[M+Na'].

PR F: ARMESCHE] 22, R E. F BI5 R 2- T 8 5E-7-(4-(DRIE-4-54) K 5)-5 H-
ML 5[ 3, 2-d W5 0 -4- e

MS(ESDm/z:380.2[M+H .

2- T BE-T7-(4-(1- B MRWE -4- 2255 25 )- 5 H- ML % 5 [ 3, 2-d ] g -4-J 1) i 5 -
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2 2

NH NH

H H

NN NTX—N

)|\ / HCHO, NaBH;CN )|\ p
/\/\O N/ :/\/\o N/

MeOH
NH N—
5

SEit25

B G EREEE S NS, B 2- T A IE-T-(4-(WRIE -4-50) )5 H-IE S G [3,2-d W5 0 -4-
& (100 257, 0.264 ZEE/R) FMTHCHO (20 27, 0.666 ZE/R) MHE (5 ZF) HRF
IMNF IS A (50 =50, 0.796 ZEE/R). RN EEREE 0.5 /M, KR, I
B CERFER . HEVBERT TR, BRRWEH &7 HPLC 4ify, 193] 7.48 250 2-
TRIE-T-(4-(1-H FEDRE -4- )5 55)- S H-THE 1% 33, 2-d B g -4- e
"HNMR (Methanol,400MHz):57.21(d.J=8.0Hz,2H),7.11(d,J=8.0Hz,2H).7.00(s,1H),4.32-4.2
8(m,2H).3.94(s,2H),3.00-2.97(m,2H),2.52-2.47(m,1H),2.32(s,3H),2.19-2.15(m,2H),1.80-1.72(m,
6H),1.53-1.48(m,2H),0.98(t, J=7.4Hz,3H).
MS(ESDm/z:394[M+H .
SCHER) 26
2- AR -7 (4-(1 - PP R IEL 1 56 -2 - ) 5 5R) -5 H-M S 5 [3,2 - | Wt g -4- it
NH, ’
NN
/\/\o)l\N’ %

Z/

2-(4- F LS IR ) L It fe- 1- R AR T 1 1 e 5 2

/=
Br QN Br Br
1. NaH % NaBH,
O - —_—
2 HCl MeOH

>=

-0 NH
1 2 3
Br |O
BOC20, K2C03 - n-BuLi, DMF -
o THF
N,
Boc N,
Boc
4 5

B A EN,FH 0 BIRE N, B NaH (446 =, 18.6 ZEE/R) HITKIIENEL

Q20 =TH) REWPIMN 1@ R BN -2-f0 (1.14 30, 9.11 ZAEIR) . SRIFZEBIA 4-1R
2R R ER K USRI (10 ZTH) B IIREWIAE 90 HRIKE FHHE 2 /N, R4
HEEE, N BRI, KAREWLE 110 BICE N 12 /8, SREKKHEA
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fg 2 (50 =F) Beik. A IN EEMAER, 7 pH 2589, BAZRCE (50 =
x2) . BEHIAIEERET PR 2T, 193 2.0 5 5-4-1RK5)-3.4- S -2H-1L,
N, HHEZHT DR,

HUEB: 7E 0 HIRE T, MIEERPEN 5-@-HEE)34- " F2H-M% (2.0 7%, 9.0 =
BEIR) WEE (20 ZT1) W R @i A A (684 2=, 18.1 2. MG, ¥
ZR SR E IR R N 1/ . TLC CAHMEY R CFR=2:1) SoRER ek, K
FIFTREWRIKIERE (30 ZT1). 1) FIRABIRP RS I NBRIR S (1.51 w, 10.9 ZFE/R)
F1 Boc,0 (2.3 52, 10.5 ZEE/R) . KZIREWITE 20 $2 IR THiH: 2 /NG, MZAIER (&
T A 28R CMR=2/1) BB iEiET e, REH RO (50 ZT1x2) %
B ABUREAR S, R O S A m P, 53] 2-(4-IR A FE) Mg K- 1- IR AU T Be (1.5
T, W 51.1%), AFEAE K.

BB C: FERAAEL 78 IRET, MIEFEREER 2-(4-3 )i be-1- B BT T

(0.6 3%, 1.839 ZEE/R) HIKIUEIER (20 ZFH) WA n-BuLi (1.5 ZF, 2.76 =
BEIRD o K NITREWIAE-78 BRI RHERE 30 4080, AREH NN-HEFEIE (192 2%,
2.63 ZEEIR) EZEMAZNREY . BITHREYIHRERR, HERs30 0%, H3 2
TR S A KEIR K. AR (30 271, HHZBRLEE (25 ZFx3) i, K&+
A NUZ S K, HRBRATE, SIEIEREZET. BiRRyEE R AIgAl CaM
Mik: LR CFRE=15:1 2 10:1), 153 2-(4-H BE B A B ML Fe-1- F BB T TRC0.4¢, 0% 79.1%),
NI o

MS(ESDm/z:276.0[M+17].

2- TR BE-7-(4-(L s e -2- B8 ) 5L )- S H-IE % 3 [3,2-d |2 W -4 (1) il % -

AU D: ARYE SR 22, FIBE By F 75750 4 2- T4 - 7-(4- (k1% 45 -2-25) 5 58) -5 H-
ML 5[ 3, 2-d W5 0 -4- e

MS(ESDm/z:366.2[M+17].

2- TR EE-T-(A-(1- P BRI A6 -2 - )R ) - SH- ML (3,2 - W i -4 J 1) i -

IR E: RPESLHf 25, HSE G ksl % 2- T REE-7-(4-(1-H Bk e -2- )%
F)-SH-MEI% FE3,2-d s g -4- i

"HNMR(Methanol-d4,400MHz):87.27(d.J=8.0Hz,2H),7.22(d.J=8.0Hz,2H),7.03(s,1H),4.30
(t.J=7.4Hz2H),3.97(s,2H),3.31-3.19(m, 1H),3.07-3.03(m,1H).2.31-2.87(m, 1 H),2.18-2.15(m, 1 H),2
13(s,3H),1.89-1.72(m,5H),1.54-1.48(m,2H),0.98(t,J=7.4Hz3H).

MS(ESI)m/z:380[M+17].

L 27

1-(4-((4-F e -2- T R I -5 H-ML % T [3,2-d | Wk g - 7- 22k ) i 28 ) A 56 )-4 - F L IR 1R -2- il
NH,
H
NN
|
A~ *N/ / o
e

\\/N\
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4-(4- TP D AR AR R R - 1 -5 ) 258 T TS Fy 1) 4%

O,

> O
Q HN  N— |
| \_/ o 0
Pd,(dba)s, Xantphos, Cs,CO; NJ\
Br

NN

1 2

IR A ) 4K (1.8 30, 9.73 ZBEIR), 4-HEIRE-2-F (1.44 3, 12.6 =8
/KD Pdy(dba); (768 Z 7%, 0.84 ZEE/K), Xantphos (435 277, 0.75 ZBEIR) FIBRERGE (5.48
S, 16.8 ZMEEIR) P ZHELE (30mL) WRHPIMAK (1. FREMERTTA. 90 K
FETRHEE 15 /M. AHE, BiZREWE. SRRERES FIRGET, RAYEE R
R aAifl, 53] 4-(4-FF 22 FACIREE- 1)K FEE (1.8 7%, 84.8%), NHAGRE M,

MS(ESDm/z:219[M+H .

1-(4-((4-F -2 T R IE-5 H-M % R [3,2-d | g - 7- 2 ) HF R ) 4 S ) -4 Y R R P -2 - T 11 1) 2%+

AR B ARYE S 22, AP BR ELF B VE R4 1-(4-((4-2 5L-2- T BL-5 H-IE % 5 3,2-d)
W g - 7k ) F ) AR ) -4 FEY R R 1B -2-

"HNMR (Methanol-d4,400MHz)57.36(s,1H),7.30(d,J=8.4Hz,2H),7.22(d,J=8.4Hz,2H).4.52(
t,J=6.4Hz,2H),4.02(s,2H),3.72-3.69(m,2H),3.27(s,2H),2.89-2.86(m,2H),2.44(s,3H),1.83-1.79(m,2
H).1.54-1.48(m,2H),1.00(t, J=7.4Hz,3H).

MS(ESDm/z:409[M+H .
S 28
2- TEH-7-((1,2,3,4-VUE S5 EIR-7- 3 ) FF L )-5 H-IEL % 53,2 -d | s g -4- i
NH, ’
NN
I
Aot~ NH

7-F B -3, 4- A MR- 2 (LH)- PR BT T (1 1) o8 B £«

35



WO 2016/023511 PCT/CN2015/086909

NH; N._CF
TEAA D HCHO __,
TEA, DCM 5 H,SO., HOAC
Br Br
CFs
ocC

1

1. KQCO37 l\/leOH7 Hzo o
2. Boc,O o

o)

3 4

N
/@@ DIBAL-H
—_—
N. 0)
NC Boc THF X

2
J@@T oo, A
o}
N‘B
5 6

B A: FERAAA 0BERET, 1 2-@-REEZK (27 75, 0.13 BEIR) =2
(16.4 3%, 0.16 EE/R) MK &L (300 ZF) WP I =M LIREF (34 5T, 0.16
FEIR) o W RBREMTEZIR TIEE 1 AN, SRIGHAKMRE. KMAENES B ERET TR
2F, BRI N-U-RAKZE)-ZHOENE 37 7, 96.1%), NAGREMAK,

MS(ESDm/z:296,298[M+H ]

W B: 8 N-(4-JH K 2 H)-S4 2 WhE (37 72, 0.12 ZBEIR) FIKREEE (200 ZT1) /
LR (300 ZF) PSR BIATR T A2 BPRE (102 %0, 034 BEIR. ITE, %
SRBLREYIMEER FHEE 12 /N, SREBIAUOK (1 F) F, HZBRZEE (400 ZF+x2)
FH G A PR AT R S R S K B, L OKIRIREE T8, FHHUE
WAH o K TR AR A (TS VALl (BRRETT s 5% 2R LR AT TRV » 4321 1-(7-31-3 4-
CASFEMR-2(1H)-5)- =5 L8 (33 50, 89.3%).

MS(ESI)m/z:308,310[M+H"].

B C: ) 1-(7-1R1-3 4- S FEW-2(1H)-55)- =3 L0 (30 3, 0.1 BE/RD /K
ML LE-2-0 (300 ZF) WA IMAFATE (18 52, 0.2 B, ¥RSMESEVITE 180 1%
RE. AR TR 4 /bR FEAMBIERE, MIXESYEEHE KK (500 =)
1, AR (200 ZF4x2) FEHL K-EHMANUZ KRR, SI0KRBRMTHRIEE
ARG, 4320 25 SR 2- =M WA VU A R eI 7- S, B RRA TR — PR,

MS(ESI)m/z:255[M+H].

IR D: 4 2-= 0 O EE- VYA R mE-7- G (25 3, 0.1 BEJRD FRIRS (25 », 0.18
BEIR) WEARAEHEE (300 ZTFH) K (60 =) MIBERTIH, fEEE FHdE 2 M. R5
7210 2050 Pl AT B IR (26 78, 0.12 BERD i . ¥R NIBGIESR T
Bk 4 /NI IS, FIK (200 =70 FkE, IR OB (200 2=THx2) 2. HE&IFRAE L
EREKGG, HKRBRA TR, HERT NIRY . BRI AR R Gl
5% R BRI AHBRARD, 98] 7-85E-3.4- A FEWM-2(0H)- AT B (14 5,
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54%), HyAMREAE,

MS(ESDm/z:259[M+H .

B B 7E-10 HIRE . BRAAAT, | 7-8#2-34- A FEM200 -2 T (1
T, 3.9 ZAEIR) MKIUERR (20 2 WRP RN =5 T A& s (M, 6 ZF, 6.0
ZEREIR). M5EIE, #RBIREVIAE 0 BICHE NHEE 5 /hef, JERZK (0.24 =) K. A
&, 15%REEANKIETR (024 ZTF) N, BN 0.6 =THK. KR & YE =R
TP 15 80 )E, HJOKBRRRSE TR s, KIBRER S TR, BRI AR
FEEIEEAL (BT 10% 4R ZERATMBRAED, 531 7-H I 5E-3,4- — E 5 k-2(1H)-
BRI T R (700 =570, 70%), NEEHPIRY.

MS(ESDm/z:262[M+H .

2- TAREE-7-((1,2.3,4- VUS55 MR- 7- 255 ) P -5 - ML % 5 [3,2 -l 8 W -4 - PR £ 45

PR F: Yt 22, HPIR E. F MOTERIE 2- THRHE-7-((1,2,3,4- DU 5 k- 7-
F)F L )-5 H-IE S 5[ 3,2-d | M e -4- i FR R £

"HNMR (Methanol-d4,400MHz):58.49(s,2H),7.23-7.15(m,3H),7.10(s,1H),4 .44(t,J=6.5Hz,2
H).4.30(s,2H).3.98(s,2H).3.47(t,J=6.1Hz,2H),3.08(t.J=6.1Hz,2H),1.83-1.76(m,2H),1.55-1.49(m,2
H).1.01(t,J=7.4Hz3H).

MS(ESDm/z352[M+H .
SCHER) 29
2- T BE-7-(2-H £2-1,2,3,4- DU S 57 W Ik - 7- 5 ) Y )5 H-EL 6 33,2 | W g -4- i
NH,
NN
/\/\O)l\ N 7 N

PL 2- T4 2R -7-((1,2,3,4- VU & 5 M k- 7- 225 ) Y 256 )- 5 H- L % [ 3, 2-d W e -4-Jie Oy SOkt AR
SEHEY 25, AR G 7M1 2- TR FE-7-(Q2-H %5-1,2,3,4- VU & 55 b 7- 35 ) R 6 )- S -,
M% F[3,2-d | s -4- 1%

"HNMR(Methanol-d4,400MHz):57.11-7.09(m,1H),7.03-7.00(m,3H).4.32(t,J=6.4Hz,2H) 3.
92(s,2H),3.55(s,2H),2.91-2.88(m,2H),2.73-2.71(m,2H),2.43(s,3H),1.80-1.73(m,2H),1.56-1.52(m,2
H).1.01(tJ=7.6Hz3H).

MS(ESI)m/z:366[M+H].
SEHE] 30
2- THREE-7-(2-2. 51,23 4-VUE 7 W Ihk-7- 38 ) B 26)- S H- L 1% I [3,2-d W8 g -4- it
NH,
NN
/\/\O)l\ N 7 N/\

37



WO 2016/023511 PCT/CN2015/086909

PL 2- T4 2R -7-((1,2,3,4- VU & 5 M k- 7- 225 ) Y 256 )- 5 H- L % [ 3, 2-d W e -4-Jie Oy SOkt AR
SEHaf) 25, FBIE G 7RI 2- T E-7-((2- 251,23 4-JU & S mbk-7- 5 ) FR K-S H -t
W% 2 [3,2-d | WA g -4- 11 FH R &

"HNMR (Methanol-d4,400MHz):58.43(s,2H).7.25-7.18(m,3H),7.10(s,1H),4.45(t,J=6.4Hz.2
H).4.34(s,2H).3.99(s,2H).3.51(t,J=6.0Hz,2H),3.32-3.26(m,2H),3.15(t,J=6.0Hz,2H),1.84-1.77(m,2
H).1.58-1.48(m,2H),1.42(t.J=8.0Hz,3H),1.01(t,J=6.0Hz,3H).

MS(ESDm/z380[M+H .
ol 31
2- T ARE-T-(Q-5F TN AE-1,2,3 4-DUS S5 bk - 7- 20 i J8)-5 - IR s% 52 [ 3,2 - W g -4- iz
NH, H
N7
|
/\/\O)\N/ 7 N>\

PL 2- T4 2R -7-((1,2,3,4- VU & 5 M k- 7- 225 ) Y 256 )- 5 H- L % [ 3, 2-d W e -4-Jie Oy SOkt AR
SEHEY 25, FATR G 7M1 4% 2- TR FE-7-(Q-F A E-1,2,3,4- U S 55 M k-7 328 F 3 )-5 H-
ML 5[ 3, 2-d W5 0 -4- e

"HNMR (Methanol-d4,400MHz):57.10-7.08(m,1H),7.03-7.00(m,3H),4.32(t.J=6.4Hz,2H).3.
93(s,2H),3.70(s,2H).2.90-2.86(m,3H),2.83-2.80(m,2H),1.80-1.73(m,2H),1.56-1.50(m.2H),1.17(d,
J=6.4Hz,6H),1.01(tJ=7.6Hz3H).

MS(ESDm/z:394[M+H .

SEHEf] 32

2-TARHE-7-((1,2,3 4- DU A 5 W I-6- 3 ) O )- 5 H-IE 1% [ 3, 2-d | W g -4

NH, ’
NN

/\/\O)l\N/ {

NH

N-BUT P 1,2,3,4-P0 S 5 M nph-6- R ) 1) 2% B 45
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O
Br SN CO, Pd(OAG,), PPh; o N 1. Hp, PtOy, MeOH, AcOH
N MeOH, DMF N 2. Boc,0, Na,CO3, THF, H,O
2
1 2
(0]
~o 1. LIAIH,, THF OA@G
- N
N 2. MnO,, DCM Boc
Boc 4
3

TR A A 6-IR I (10 Fe, 48 2R [ NN-Z B L RZ/HEE (V/V=1/1) (200
ZH) IREGHEBRT AR (5.0 570, 61 ZEE/R). —RAERE (3.0 5%, 11.4 ZEE/R) Ik
PR (2.8 7, 12 ZBEIR). IREDIETENE 300 Fa—E ik A+, JHI#AE 100
TIRE . #H: 15 /S, 8id LC-MS HE RBSER, R MEdkEE-LdE (o
LRGN o F AR G YIRS, ERUE N RRAR ISR kA QRRM . Aoy
LR CTE=5/1). 33 FEmk-6-2 R R (8.9 3, Wd: 98%).

MS(ESDm/z:188[M+H .

B B: ERSRTN, RN R k-6 20 F s (10 38, 53.5 AR HH
g (100 ZFH) WWP Mg (2 27 F PO, (200 Z5). EAAAF, KRB EWTE
40 FRICHE FHCRE R 3 /b, SRS A ARE T R L R s, R T RS, 23
1,2,3 4-VUE 5 EMR-6- 208 s (9 30, 1. 88%) Lt —D4ifl.,

MS(ESDm/z192[M+H .

WBRC: MRAE ST 25, FAPIR C JriEHl& N-SUT PR 1,2,3,4-T0E 57 -6-72
1% H I

MS(ESDm/z: 292 [M+H].

A D: MRAESLHEG] 22, FBER C. D RIJ7vER & N-BUT S FRE 1,2,3,4-P0 5 5 EE-6-
R,

MS(ESD)m/z: 262 [M+H"].

2- TAREE-7-((1,2.3,4- VUS55 ME MR- 6- 275 ) )5 - ML % 5 [3,2 -l 8 W -4 - PR £ 45

PR B ARYESLHER 22, APER E. F MO VERI& 2- T8HE-7-((1,2,3.4- DU 5 e k-6
) )5 H- L [ 3,2 W -4«

"HNMR(Methanol-d4,400MHz):57.12-7.09(m,1H).7.08(s,1 H),7.04(s,1 H).6.96(d.J=7.6Hz,
1H),4.32(t,J=7.4Hz,2H).3.98(s,2H).3.93(s,2H).3.13(t,J=6.2Hz,2H).2.85-2.82(m,2H),1.79-1.73(m,
2H),1.58-1.48(m,2H),1.01(s,3H).

MS(ESI)m/z:352[M+H].

SeHERI 33

2- TR HE-7-((2-H ££-1,2,3,4-PU A 57t MR- 6- 25 ) R 25)-5 H-IEL % 5[ 3,2-d |k g -4- e
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NH
> H
NN
P
/\/\ON
N—

PL 2- T4 2R -7-((1,2,3,4- VU &L 5 M -6 - 225 ) Y 256 )- 5 H- L g [ 3, 2-d W e -4-Jie oy SOkt AR
SEHEfF) 25, FABTE G RIS 2- T A FE-7-(Q- 1 5E-1,2,3,4- U A S bk -6- 35 ) FF 8-S H- it
% 3F[3,2-d | W5 E -4- %

"HNMR (Methanol-d4,400MHz):57.10-7.09(m,2H),7.03(s,1H).6.96(d.J=8.4Hz, 1 H).4.32(t.J
=6.6Hz,2H).3.93(s,2H),3.60(s,2H),2.92-2.89(m,2H),2.77-2.74(m,2H).2.46(s,3H),1.81-1.73(m,2H)
,1.58-1.48(m,2H),1.01(t, J=7.4Hz,3H).

MS(ESDm/z366[M+H .

SLHf 34

2- THREE-7-(2-2. 51,23 4-VUE W Ihk-6- 28 ) B 26)- S H-TE 1% I [3,2-d W8 g -4- it

NH, y
NN

/\/\O)l\N/ {

N—

PL 2- T4 2R -7-((1,2,3,4- VU &L 5 M -6 - 225 ) Y 256 )- 5 H- L g [ 3, 2-d W e -4-Jie oy SOkt AR
SEHaf) 25, FBIE G 74 2- T A HE-7-((2- 2. 5E-1,2,3 4-JU & S M Ihk-6- 2 ) FR K )- S H- it
% 3F[3,2-d | W5 E -4- %

"HNMR (Methanol-d4,400MHz):57.11-7.08(m,2H),7.03(s,1H),6.97(d.J=8.0Hz, 1 H),4.32(t.J
=6.6Hz,2H),3.94(s,2H),3.63(s,2H),2.93-2.88(m,2H),2.79-2.76(m,2H),2.65-2.60(m,2H),1.79-1.75(
m,2H),1.56-1.52(m,2H),1.21(t,J=7.2Hz,3H),1.01(t.J=7.2Hz,3H).

MS(ESI)m/z:380[M+H].

L 35

7- R HE-2-(2- AR FE 2L A )-S H-IE [ 3,2-d | B g -4- [l

NH,
N

/O\/\O)l\N/

N LZT

WBR A ARYELEG) 1, F2PIR C. DL E M7 AN & 4-2 2-2- Q- E A L EHHE)-5-(2-(=
P T I 2 ) -S H-IE G [3 2-d W g - 7- 35 ) (5 32 FR ..

MS(ESDm/z:445[M+H .

IR B ARYE ST 1, IR G (5 A8 7- R 58 -2-2- AUk 28 )-S5 H-IE M 3 3,2-d |
W WE -4 -JF FH R
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"HNMR (Methanol-d4,400MHz):58.39(s,1H),7.29-7.19(m,6H),4.61-4.58(m,2H),4.00(s, 1 H)
3.79-3.76(m,2H),3.42(s,3H).

MS(ESDm/z:299[M+H .
SLHEf 36
2-(2- A FL 2 FHE)-7-((6- FF FL ML g 3-8 ) F 3 )-5 H-IE g 5[ 3,2-d | g -4- i
NH, ’
NN
I
/O\/\O)\N/ / N
W

FRAE SEhEts] 35, R AL B BJTEERIAR 2-2-F A EE L BL)-7-((6- F HEmE g -3-Jk) FF
BE)-5 H-IE 373 ,2-d | W5 g -4- i P R .

"HNMR(Methanol-d4,400MHz):58 34(s,3H),7.66(dd,J=2.4Hz/J=8.0Hz 1H),7.31(s,1H),7.2
4(d,J=8.0Hz,1H).4.57-4.55(m,2H).4.01(s,2H),3.77-3.75(m,2H),3.41(s,3H),2.51(s,3H).

MS(ESDm/z314[M+H .
SSHl 37
7-((5-F ML BE-2-58) F AL )-2-(2- AR 2 2 38 8-S H-IHL % 5 3,2 -d | W Wi -4- e
NH
2 H

NN

I
/O\/\O)\N/ Y N

-

\ /—cl

WIS 35, S AL B RIIEHRIE 7-(5-FENE -2-38) i 35)-2-Q-H A 2K
B)-SH-MEIG FE[3,2-d s g -4-F R R Hr .

"HNMR(Methanol-d4,400MHz):58.45(s, 1 H),8.40(s,1H),7.77(dd,J=2 4Hz/J=8.0Hz,1H),7.3
8(d,J=8.0Hz,1H),7.32(s,1H).4.52(t,J=4.0Hz,2H).4.17(s,2H),3.75(t.J=4.0Hz,2H),3.42(s 3H).

MS(ESI)m/z:334[M+H].
SErtf] 38
2-(2- A A B - - 7-((6-(HEL 1 e~ 1 - 25 FF 5 ) b Mg -3 - 8 ) FF 0 ) -5 -G % - [ 3,2 | s g -4~
i3
NH, ’
D9
— N
N
N

FRAE SR 35, A AL B 5EHIAS 2-Q-H A 28 I)-7-((6-(Hh M fog- 13 FR 3
ML e -3 -2 ) FR L )- 5 H-FLL 8% 3 3,2 -d | W g -4- i FR BR &
"HNMR(Methanol-d4,400MHz):58.62(s,1H),8.41(s,2H),7.79-7.76(m,1 H),7.36(d,J=8.4Hz,
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1H),7.28(s,1H).4.49-4 44(m 4H).4.05(s,2H),3.74-3.72(m,2H).3.39(s,3H),3.33-3.30(m 4H),2.10-2.

07(m,4H).
MS(ESDm/z383[M+H .
seifBl 39
1-(4-((4-F FE-2-(2- 48 3 258 )-S5 H-IE % [ 3,2 -d | g - 7- 35 ) Y ) 2R L ) -4 - P B R -2 -
i3]
NH, ’
NN
|

0
>\j

N\\/N\

FRAE SEhfs] 35, FAER AL B BIJTVERI 1-(4-((4-2E-2-2- A 5L 2 52k )- S H-IE s 3
[3,2-d | g - 7425 FF ) 2R Ak )-4- R BRI I -2- i

"HNMR (Methanol-d4,400MHz):57.35(s,1H).7.31(d.J=8.4Hz,2H),7.22(d.J=8.4Hz,2H),4.65
-4.62(m,2H),4.01(s,2H),3.77-3.76(m,2H),3.70-3.67(m,2H),3.35(s,3H),3.32-3.28(m,2H),2.90-2.88(
m,2H),2.45(s,3H).

MS(ESDm/z411[M+H].

SEHERT 40

2- TR HE-7-((5-(ME P e-1 - 32 F ) MG g -2 - 32 ) R 226 -5 H-HLE 9% (3,2 | W - 4-f1

FRYE B 22 HITRAR, HIM5 2- T & FE-7-((5-(UE s rg-1- 32 F B )k g -2- 26 ) P 3 ) -5 H-EE g
F[3,2-d]Ms mE-4- i R Eh o

"HNMR(Methanol-d4,400MHz):58.61(s,1H),8.46(brs,2H),7.91(d.J=8.0Hz,1H),7.47(d J=7.
6Hz,1H),7.37(s,1H),4.44(1,J=6.4Hz,2H),4.35(s,2H),4.22(s,2H),3.33-3.27(m,4H).2.09-2.06(m,4H),
1.83-1.76(m,2H),1.57-1.50(m,2H),1.01(tJ=7.6Hz3H).

MS(ESI)m/z:381[M+H].
e 41
4-Z -2 T A - T-((6- (ML Ht-1 - 5 FP )L g -3- 35 ) Y 6 )-5 H- ML 1 I 3,2 -d | g -6- R T
NH,
H
N CN
|
— N
N
N

SEHA 41 FAR:
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NH 4 Mo sEm NHz  SEM

2 SEM \(j e W
NZ SN b TFA
« | p Y » A/\O)\\N 4/ » /\/\O)\\N 7/
NN n-BuLi, THF == EtySiH \\
Br y/ Cl
N

1 2 3

Pd(OAc),, DPPP DIBAL-H

Y

TEA, DMF, MeOH

NHz  gEm NHz
h

N N
N N ; ) | Zn(CN)z, Zn, Pdy(dba); J R
/\/\o)\\N 7 pyrrolidine 07N dppf, DMF A0S
—_—

NaBH,CN A 2 TFA a
4 \ =N =N
=N
\
(@]

. .

6 7 Shetilat

SEHER 41 AR

AR A AERURL -78°C T, ] 7-1R-2-T S AE-5-(2-(= B W b b ) £ ) 7 9)-5 H-
ML [3,2-d W BE-4-JtZ (10.00 5e, 24.07 ZEE/R) WK PUZILE (200 ZTH) WRHPIIA
n-BuLi (6.17 3, 96.28 ZEE/R) . KR EWITE-78°C THEHE 1 /NT. 2854 6-FMHEE (10.22
S, 72.21 ZEER) MIUEMER (200 ZF) EHOETMN . RN GTE-78°C T FEHi:
L/, (2B K (150 2T o, fEER N 20 08, RER R OB (100 27+
x3) FH. KBEFHENAABMEK (50 Z24x2) ik, SXKRIRMNTE, SEFR
kG, Fertrmid i G kaif GRBL: AE 2R 2 BR=5/1 B 1/3), F3IE4-2
2- TR FE-5-(Q2-(= AR H ke 2t ) 20 48U Y 3E)-5 H- L g% 3 3, 2-d [ a8 g - 7- 32 ) (6- UMb g -3- 2
HEE (5.00 7, 43.45%), NEGEA,

"HNMR(400MHz,CHLOROFORM-d)88.52(d.J=2.3Hz,1H),7.87(dd,J=2.4,8 2Hz,1H),7.34
(d,J=8.0Hz,1H),6.65(s,1H),6.14(s,1H),5.97(br.s.,2H),5.39-5.26(m,2H).4.31(tJ=6.7Hz,2H),3.62-3.
49(m,2H),1.86-1.71(m,2H),1.51(qd,J=7.5,14.9Hz,2H).1.28(t,J=7.2Hz,1H),1.06-0.87(m,5H),0.00(s
9H).

MS(ESI)m/z:478|[M+H].

S B: fEREE T, M@-RE-2- T A E-S5-(Q-(C FRP R 2 AR -5 H-1 %
FF3,2-d|WERE-7-3 ) (6- F ML BEMEIE-3-2) I (5.00 72, 10.46 ZE/R) =R LMK (50 Z7)
BRI = 225 (6.08 78, 52.30 AR . KRNI SRR E T 24
ANEF, EINBRBREEAVBAKIET (150 ZF1), Ft—P8H: 20 4080, )5 28 2B (100
ZFx3) B KBEFAENAALK Q0 Z2F4x2) ik, SIKMBRM TSR, TEHFE

43



WO 2016/023511 PCT/CN2015/086909

EWRGE o HR ARSI R L GRRR: AEE 2E 2 BE=3/1) ik, £33 2- T EAHE-7-((6-
SFULIE -3 -3 FF J)-5-((2-(= P B F IR ot 5 ) £ A 226 ) PV 22K ) -5 - g 5 [ 3, 2-d Wi g -4-J#2 (2,30 3¢
47.59%), NEOFEA,

"HNMR(300MHz,CHLOROFORM-d)38.52(d.J=2.3Hz,1H),7.88(dd,J=2.4,8.1Hz,1H),7.35
(d,J=8.3Hz,1H),6.64(s,1H),6.14(s,1H),5.89(br.s.,2H),5.40-5.23(m,2H).4.31(tJ=6.6Hz,2H),3.66-3.
47(m,2H).1.88-1.70(m,2H),1.60-1.46(m,2H),1.07-0.82(m,5H),0.00(s,9H) .

MS(ESDm/z462[M+H .

PR C: ) 2- T ARBE-T-((6- UL IE -3-25) 1 ) 5-((2-(= W R P ke R ) £ AU 2 R 6 )-5 -
L% F:[3,2-D|EE-4-% (2.30 5, 4.98 ZEEIR) B NN-ZHEHEE (15 27 Bi+m
ANBEBRAR (111.75 230, 0.5 ZBER). 13- W KB FFE (20530 255, 0.5 2R, =
W (151 55, 14.93 ZEER) FIHEE (79743 250, 24.89 ZEEIR), HEFEBMES, &
—EBEIR . FIREYINFAZ] 100 $RIRE, £ FARAA G IRID NHHE 24 .
VRO RITA: BN 28R ZFE=1/1) Bl SR ER g et RENwY, i
W4 KA R Aakkaifh. GRER: AAMEY R OBE=1/1), 193] 5-((4-25E-2-
TEREE-5(Q-(Z A I RE S ) 2L 5 ) Y 2E)- S H-IL I [ 3,2-d B i - 7- 368 ) Y 226 e e P R P I

(1.10 35, 45.48%), NEGEA,

"HNMR (400MHz,CHLOROFORM-d)58.76(d.J=1.8Hz,1H),8.06(d.J=8.0Hz,1H),7.85(dd.J
=2.0,8.0Hz,1H),6.82(s,1H),5.71(br.s.,2H).5.35(s,2H).4.33(t,J=6.5Hz,2H),4.19-4.08(m,3H),4.00(s,
3H),3.60-3.51(m,2H),1.85-1.74(m,2H),1.53(qd,J=7.4,15.0Hz,2H),1.28(t,J=7.2Hz,2H),1.02-0.90(
m,5H),0.00(s,9H).

MS(ESDm/z:486[M+H .

B D: T 0 BINE N, 1) 5-(4-2FE-2- T REE-5-(Q-(= A it ) 2 35 H
F5)-5 H-ML% IR [3,2-d W g -7-58) B L)L e FR R R (800.00 208, 1.65 Z2EE/R) (1 PUE K

(10 ZF) HERASHINNRN T B (29318 Z 78, 1.65 ZEER). K RBIREYIAE 0
TEICRE THERE 1 /e, 7K (30 =) MR FEA &ML (20 =A< FEHL. ¥EHIA
MU AR BR B TR AE B8 NIk e R Wpidad il & 3 2 Bk 4, 133 5-((4-Z 5-6-
TR-2-T S HE-5-((2-(Z W B R ot ik ) 2 5 46 ) Pk )-5 - L % 3,2 | s g - 7- ik ) FR 2 )ik g P
FRHTE (160.00 255, 17.18%), NEEA,

"HNMR(400MHz,CHLOROFORM-d)38.83(s,1H),8.03(d.J=8.0Hz,1H),7.86(d.J=8.0Hz,1 H
),5.85(br.s..2H),5.55(s,2H).4.34(t.J=6.5Hz,2H).4.10(s,2H),4.00(s,3H),3.71-3.60(m,2H),1.84-1.72(
m,4H),1.59-1.47(m,2H),0.98(q.J=7.8Hz,5H),0.01(s,9H)

MS(ESI)m/z:565,567[M+H ']

AIRE: ERAA. 78 BIVE T, MIEERPER 5-((4-F F-6-11-2- T HH-5-(2-(=H
B F Tk Joe 2 ) 2 S8 ) R L )- S H- PG g 5 [ 3,2l [ i g - 7- 226 ) R 26y b e R FR R (150,00 =27,
0.266 2= /R) WK PUERR (8 ZTH) W REMAZ R T EER (56.28 25, 0.396
ZEEIR). MG, KZRPIRGYITE-78 TRICE THEE 1 /Ao Bl 5 R SR &2 A H

(52T WK, FKFERE Q0ZF), JHFHIRLEE (30 =7x2) E. &HNEIEE
A RIRGEET, B2 150 =3l S-(@-25E-6-11-2- T H EE-5-(Q-(= PRk &
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B )5 H-IE 6 [ 3,2-d | M g - 7- 45k R B I g e, /s ik — 2P 4lifh

"HNMR(400MHz,CHLOROFORM-d)510.05(s,1H),8.87(s,1H),7.96-7.80(m,2H),5.72(br.s,
2H),5.56(s,2H),4.34(t,J=6.5Hz,2H).4.12(s,2H),3.71-3.62(m,2H), 1.84-1.72(m,2H),1.56-1.48(m ,2H
), 1.06-0.81(m,5H),0.01(s.9H).

MS(ESDm/z:535,537[M+H ]

IR Fe ] 5-((4-FH-6-1R-2- T HHE-5-(Q-(= Tk ke 2 25 5 H 8-S H-ntk g 5
[3.2-d|mEnE-7 ) H OMENERE (150.00 =50, 0.281 ZEE/R). ML (2094 25, 0421 £
EEIR) 4R (0.2 ZTH) MIPUANNE (5 =) WP i AR EM AN (35.27 2w, 0.561
IR, JEER FHEE 12 BB SRERIAUKK (EBIE=1/1, 15 ZTH) REHhHs:
20 50, FFACIRCEE (40 Z=F0x3) FEEL. H#EK (20 ZF4x2) G IFNANAE, AL
IR T, I IR Rk i o FRARE S ] %7 HPLC 4fifh, 53] 150 25y 6-77-2-
AR -7 -((6- (ML JE - 1 - B HR Ry Mg -3 - 1) R ) -5-((2-( = Y B AR e e i ) £ B 2 ) P )-S5 -
% I [3,2-d | g -4- e, A B L E AR

MS(ESDm/z:589,591[M+H ]

AR G # 6-1R-2- T B k- 7-((6-(MHh % e -1 - ok FFY )L g -3- 25 ) FFY 2K )-5-((2-(= P ALt )
L) L) -5 H-ME IR I3, 2-d | B g -4-1 (150.00 Z75, 25439 #EE/K). Pdy(dba); (23.30
0, 25.44 TRESIR). LU -XU( AR B — %8k (14.10 Z 57, 25.44 FEE/RD . —H e (59.74
230, 508.78 THEE/R) FNEE (33.27 27, 508.78 THEE/R) INBITEAK NN-FFIEHELE (2
2T, BHRES, BEERSAE FMAE 110 $BIREIHREE 3 M. BAE)E, ZRE
YIRKFRE (30 =71, HHZROEE (25 =Fx3) . BE&IHFMAYMARK 30 =
TE) ik, SHKBBREN TR B2 N ikYs, AR & TLC 4ifk, B3 4-8%-2-T
SR -7-((6- (ML frE -1 - 25 FH By ML g -3- ) FF K )-5-((2-(= R R R Rk o 22k ) 2 B 2 ) R 6 ) -5 - g
FH[3,2-d|BERE-6-F i (120 Z 5, 88.05%)

MS (ESD) m/z: 536[M+H .

WU H: o 4-g -2 TR B 7-((6-(HLM - 12 BRI g -3 -8 ) R J)-5-((2-( = R AR
Pt ) AR AR )-SH-IE g 5 [3,2-d W BE-6-F JiE (120 258, 0.224 ZE/R) =8OR (5
TP VAR 20 BRICRE FHGEE 12 /DB, SRSTEE T FIRG BT, RARMIEEH4 % HPLC
aifth, 153 8.7 =il 4-FF-2- T AFEE-7-((6-(MEM k- 1-3E )M i -3-3) F 3 -5 H-nL i -
[3,2-d W BE-6-H i o

"HNMR(Methanol-d4,400MHz):58.52(s,1H),7.79(d,J=8.0Hz,1H),7.43(d,J=8.0Hz,1H).4.33
(t.J=6.8Hz,2H),4.17(s,2H),3.76(s,2H),2.61(s,4H),1.82-1.72(m,6H),1.54-1.49(m,2H),1.02-0.99(t,J
=7.2Hz,3H).

MS(ESI)m/z:406 [M+H'].

ST 42

4 -2 T A - 7-(A- (L 6 AE- 1 - R B )R -5 H-E 1 33,2 -d W g -6- FF i
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NH
N7
//CN
N

Ao

o

4G -2 T R LT -(4- (ML M - 1- 358 2 )6 366 )- S - ML % 5 [ 3,2l ] P8 2 -6- TS 4 IR i i 491
41 FmFER &, BRI ISR 41 F25% AL B. C. D, E. F. G, H.

"HNMR (Methanol-d4,400MHz):57.34-7.32(d,J=8.4Hz,2H),7.26-7.24(d,J=8.4Hz,2H).4.36-
4.33(t,J=6.8Hz,2H),4.13(s,2H),3.62(s,2H),2.57(brs,4H),1.82-1.77(m,6H),1.52-1.49(m,2H),1.00(t,

J=7.2Hz3H).
MS(ESDm/z:405 [M+H].
SR 43
45 B2 T A - T-(4- (R IRRAC R R )R )5 H-IE 6 3 [3,2-d [ g -6- HE i
NH, ’
N CN
| / 0
N

4G BT R I - T-(A-( TR A P ) 2 )- SH- 1L 15 I3, 2-d |5 i -6- P 1S TR 1R 4 44 MR S it
) 41 FIRAEH 4, BB R SEHER] 41 5% AL B. C. D, E. F. G. H,

"HNMR (Methanol-d4,400MHz):5:7.55(d,J=7.8Hz,2H).7.43(d.J=7.8Hz,2H).4.60(t.J=6.5Hz
2H),4.38(s,2H),4.23(s,2H),4.06-4.02(m,2H),3.80-3.73(m,2H),3.47-3.35(m,2H),3.28-3.14(m,2H),
1.89-1.82(m,2H),1.59-1.51(m,2H),1.03(tJ=7.4Hz3H).

LCMS(ESDm/z:421[M+H].

SEHE] 44
4-F 2T - T-(4-((4-F FEWR IR -1 -8 ) B 22 28-S H- L % 3 [ 3,2 -d | Wi g -6- R IS
NH, H
N~ X
I P/ CN N/
/\/\O)\N O
N

4 B2 T AR B -T-(4-((4- T R IR R - 1 - 25 ) FPY 25 ) 5 i )-5 - ML g (3,2 -d | W g -6- P T $h 1R
RIS 41 FAE %, BAOPIR LSChEs) 41 B3R AL B. C. D E. F. G, H.

"HNMR(Methanol-d4,400MHz):5:7.61(d.J=7.8Hz,2H),7.42(d,J=7.8Hz,2H),4.60(t,J=6.5Hz
2H),4.47(s,2H),4.23(s,2H),3.89-3.45(m,8H).3.02(s,3H).1.92-1.80(m,2H),1.61-1.44(m, 2H),1.03(t,
J=7.3Hz3H).

LCMS(ESDm/z:434[M+H].

St 45
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4-FHE-2-T - T-(4-(L P e - 1 -2 FR ) R AE)-5 H-MEE s 3 [ 3,2-d [ 8 g -6- P i iz

NH

? H

I

/\/\O)\N/ / NH, O
N
SEEAR) 45 TR
NH; NH,

H H
N/|NCN N/lN NH,
NaOH
/\/\0)\\,\1 7 O T /\/\o)\\N 4 o) O

N N
1 S 145

WA A-E 2 TR T-(4- (M ot -1 - 35 F R )N BE)- 5 H- ML [3,2-d | M g -6- FF i
(90 2£7¢, 0.22 ZAE/R) MEEMM (34 =70, 0.85 ZRE/R) B TFHEE (10 ZTH K (10
ZF) KRR, 15 80 HRIRE FHRFE 12 /M. AEUE, AK (0 =4 M8, HHZ
B2 lg (15 ZF4=2) ZEHL KEHMANZERET NG ET, A5l % HPLC 40
1, 53] 10 ZF00) 4-5 -2 T HE-7-(4-(Hh 8 Je- 152 F 5R) e 58)-5 H-IE 1% 3,2 -d | Wk Fig -6--
e o

"HNMR (Methanol-d4,400MHz):57.46(d,J=8.0Hz,2H),7.32(d,J=8.0Hz,2H),4.58(.J=6.4Hz,
2H),4.39(s,2H),4.34(s,2H).3.34-3.32(m,2H),3.18-3.16(m,2H)2.17-2.16(m,2H),2.03-2.00(m,2H), 1.
86-1.82(m,2H),1.56-1.50(m,2H),1.02(t.J=7.2Hz,3H).

MS(ESDm/z:423 [M+H].

SEE 1: Toll BESZ244K 7 7 Toll #3244 8 1ASh 2 A S5 S TE MR T
TR A
HEK-blue hTLR7 408 il HEK-blue hTLRS 405 CRIE T InvivoGen 24 7))
DMEM ¥ 37 5t
PRI BRI
i 3 AR 7 Normocin™
HokE R
LES
1. 96 FLIEIR IS F AWK TAE R POD ¥4b G4 M 10 22 BEIR /AR S
., F DMSO i 3 fERpERRE, JERRE 10 5 (B 2 ZIFIEE 11 41, A4S 2 ANE
o TEF 125U | 3T 5 2502 TG G4 R848 ENPHIEXTHR, 7258 1 41N
A 1547+ DMSO 1ENBAPEXT IR . A3fL & A 1) DMSO ARRERZ 1 3Tt
2. WM SRR R A0AE, AR AR AL 250,000 4R/ .
3. I 200 FF (50,000 ANEA/AFL) AR ERER TR SR . L
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DMSO N 0.5%.

4. BEEMRAL SRR IEBURN CO, B FRFE RS IF 24 /NI, 829756410 37
B, 5%C0, WE.

5. ¥EFR 24 DBTE, GRS FEAR RAREFLELH 20 SO BB Bl —3k 96 FLIE
BAREIUAR o SRS ORI AR FL I 180 37 Quanti-Blue X7, & T 37 #IKE,
5%CO, B FAEW E 1 /M.

6. 1/BETE, FHEEIR OD650 SEARAG I 20 FF: i i o IR IR 1) 5 &2

7. FIA Prism BAFHTEAE, HH &S ECsoo

SER LSRN 1 R:
1
TLR7 TLR7 TLR7
&Y &Y HED
ECs ECs ECso

SEtA) 1 C LHif) 16 | B LHif 31 | B
STt 2 C LHif 17 | B LHif 32 | B
STt 3 C LHif) 18 | B SLHif 33 | B
ST 4 B LHif 19 | B SLHif 34 | B
SETtAA 5 C SLHaf 20 | B SLHaf 35 | C
ST 6 B SLHif 21 | B SLHif 36 | C
ST 7 B SCHif 22 | B SLHaf 37 | C
STt 8 B SLHif 23 | C LHif 38 | B
ST 9 C SLHif) 24 | B LHif 39 | B
S 10 | C SLHif 25 | A LHif 40 | B
S 11 | B SLHif 26 | B SLHf 41 | A
S 12 | B SLHif) 27 | B SLHfl 42 | A
S 13 | B LHif 28 | B SLHf 43 | A
S 14 | B SLHif 29 | B SLHf 44 | A
S 15 | B SCHf 30 | B LHif 45 | B

7: 1InM<A<100nM: 100nM<B<1000nM; 1000nM<<C<50uM.
SERERY 21 &5 SR N Toll BEEZAK 7 #5071 GS-9620 kXt Skl s 5645 B anzk 2 fr

%2
R
- TLR7 ECso (nM) TLR8 ECso (nM)
(hri8AL &)
GS-9620 517 7867
SEHEf) 21 160 11632

g5t ARRBISERG 21 1bEY, B EEXHR 5L Toll BESZAA 7 #5077 GS-9620 F i
K15 Toll BESZAR 7 MRANZAREE &5, FILLXTHR N Toll FE524K 7 #izhiF GS-9620 AR5
Toll £E5Z1AR 8 IRANZ AR, Hridith.
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LI 2. A1 ML BN A RS T R

AT S H AE TRl A A & PO A LSz 4i i (PBMC) 24h 540
R B RIE KT o ArBT 200 B AR RS, BRI IFN-o M TNF-of 7K F o Sedd i b
H e S YR B 20mM (1) DMSO f /A, IS 77 B8 10 50 BEARE, LR
11 A me O O MR R &Y (L&D =il 0 200 TBE/TH) I 96 LR H?,
AL 50 5, SRS R FCE R A0 PR R, RE LA R 150 B8O &R, Hoh B 450,000
NN, KR FRRE T 37°C M 5%CO, #7758 3537 24 /MBS, 53R RERH TR B
1200rpm FREEE O 5 080, BEJE YR L35 3R LA A7 T7-20°C DALARFRE I 01 LRL 5 oyl
FIH BD AF M Z HE A EEHAR (CBA), RN Bk, A Bk
For il 5 v, FRAT TG TR A A A FR 2220 3 135 DL R A M DR AP R B AR 20 S, 8 SO
ZALE TR Z AN AL I RS2 58 i MEC (Minimal Effective Concentration) 1.

S 45 RUR 3 Fs:

*3

Sz | INF-o MEC | 820 | INF-o MEC | St INF-o0 MEC

4 C 28 B 31 B
21 A 29 A 42 A
22 B 30 B

7: 0.0lnM<A<InM; 1nM<B<l0nM; 10nM<<C<l00uM.
SERERY 21 A EY5 SR N Toll BESZ24K 7 #A077 GS-9620 kXt Skl s 5645 B anzk 4 fr

%4
R INF-oo MEC  (nM) TNF-o MEC  (nM)
CheiBt &4
GS-9620 50 500
SEEME 21 S 5 500

it AR IR SR 21 4 &R AT X B Toll 524K 7 #45h7) GS-9620 3
U B4R A PBMC (1) TFN-oui% S 35 14 DL A 24 1) TNF-ouf) 75 i 14

KRB 3. KRER3N 125k

SRS AHERE SD KBASE 12 5, ML, £R413 1L SD KR 2 AT 24,
3 ST SR BB Toll BESEAA 7 S4h71 GS-9620 FISZHAN 21 kAWt 10%55 I 2-B- TR 7k
W GRIE 0.5mg/mL) Imghkg. 4 2 ALFREZE, 43510 IR GS-9620 FISKHad] 21 464
W) 0.5% FF SELT4E /0. 2%E IR 80 AR A GRIZ Img/mL) Sme/kg. #EKIESHE 4R
KETLAZI5E 20 15, 30 450A01 1. 2. 4. 8. 24 /NIELLRAES MPEAIFHI% MK T
SRR AR TARZE 15, 30 4880R1 1, 2. 4, 8. 24 /ISR A A A A IR % 1l

49



WO 2016/023511 PCT/CN2015/086909

o B LC-MS/MS J7ik, 43 HlE GS-9620 FISLitaf 21 th &Mk g . 45 Rk 5 B
o

xS
SIS 24 R
WEYATER GS-9620 S 21 (A
] (h) IV1(1mpk) PO1(5mpk) IV2(1mpk) PO2(5mpk)
0.083 170 - 318 -
0.25 102 56.3 141 69.4
0.5 654 332 109 41.6
1 48.1 83.4 743 36.4
2 21.6 136 489 186
4 13 16.7 377 512
8 4.17 9.49 31.6 239
24 ND ND 3.94 5.25
C0 or Cmax(nM) 220 164 478 186
T1/2 (hr) 2.57 224 5.76 6.24
Vdss (L/kg) 32.8 -- 29 --
Cl (mL/min/kg) 205 -- 65.8 --
AUCO-last (mM.hr) | 185 316 641 699
AUCO-inf (nM.hr) | 201 359 676 749

2518 ARIINSHY] 21 &P AE R AE T, AR X B s Toll #5244 7 B
71 GS-9620 1K Bl A A3 S 1 - SN i ) Bt e

SZEB] 4. TR BRGLAERSAR TR A 23R IR

LR VAT R SRESR A — H e Ib A RS o S S A R W SR RS LS, 7 RS
Ty R 2, 6 AS. XA K. AR GS-9620. S 21 (&9,
BAFES 2 ANFIEA: 20 mg/kg 5 mg/kg. HHRFEN I NRE B4 2, 20 mg/kg 400 2 K
1R (B3 KRB 1IRYD, 5mgkg HESR RG], BREHA 1 IR, G 16 K. M
PR G h K R e 8 2 R A A R AT, 50 me/kg, NHEBRY, WRAH 2K,
TR 16 Ko X TR ZBURF R ER BT R, DISFRIE 2. TG 7 RGZiHT
(TO). #25)5 8 K (T8). 4A#)5 16 K (T16) AUEZE)5 3 & (P3) Hufl, 4 &R,
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PUFARAE . TSI A T8 2 AU w5 7 DNA (DHBV-DNA) HURSI, HL# GS-9620. SZji
1) 21 AR BE A HR e K R 8 XIS £ B 2 B 09T 2. H51fJ% DNA (DHBV-DNA)
PRVRSEIN 74 TRIMEA R RS i 375 FH SR 2 6 )2 2 PCR v 28 Il DHBV-DNA 7K. 4tit
A SR ABCN MR ST T, TR S ML DHBV-DNA #0I4E F i 25k,
FIBRR . i R WK 6.

%6

W S HTERSILTE HBV-DNA 1| 2%

TS T16 P3
XHHRZH . ALK 32.011+44.57 35.961+56.40 65.2+16.7
GS-9620 20 mg/ke 99.13+1.83*%* | 9826+1.50%* |-132.974+35235
SEHI 21 1bE9) 20 mg/kg | 100.0 0% 98.80+1.84* 92.814+13.79%*
GS-9620 5 mg/kg 98.66+2.75%* | 78.02+51.69 70.60+47.66
SERER) 21 HEY) 5 me/kg 99.96+0.06%* | 99.36+1.07%* | 95.55+3.56%*
KK E 50 mg/kg 99.76+0.28** | 99444099** | 95264 11.20%*

R t RGNS, R A TE] A ER R R AR E . * p<0.05, ** p <0.01,

CE . TR N Toll KES24k 7 B0zh#) GS-9620, 2<% B IS 21 44-&44E [F) 4
FAF FAE GRS R RN HRERIN 2530 20 mg/kg B 2 REAZG—k, HIHIZ KL
M2 5 mg/kg BRABH—IKIELLLY, SHEE 21 (EDNGEIRAS A HE; 543 K
JFi» GS-9620 [ 20 mg/ke [ 2 42— kAL BL HBV-DNA SIS, XL S0 21 44
HEUHEA .

5G] 5: HDI (hydrodynamic injection) %4 FF 58 8% /) AR B 4 Py 25 8022 06

SEE TR T

Simie: HH

RG] B 1 RBIE 7R, HEFHIL 7 R

Y H—H: Vehicle, 10% HP-B-CD; 5 —41: GS-9620, 20mg/kg; 5 —41: 5
Mt 21, 20 mg/kg.

STEGEE 1. 3. 5. 7 REAH 4 D GIGEMAEREAR, 55 7 KAL) 4 /N EUERITREA .
BN 7.
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*£7
5 8 R St oty
SR
k| ‘ ey I | B
@e | N % VE ST 5 K woig | ] ‘ ‘
- (ng/ ‘ &Y (LS A o 1A | i
A . s (] (mg/kg) Fiik
B R) (ml/kg)
1 Vehicl / - "
chicie R, |
g 1|13, 7
HDI
K B |5. 7] %K,
pAAV2-H
2 7 ~20 Y GS-9620 | 20 10 g 7R, |44
T, B |44 |4 h
1.3mer,
X — |4 n|)5
SEOHE Yo
3 20 S J
21

HDI C(hydrodynamic injection) & !¢ J& G/ N BRI Py 24 2005 10 24 3 45 SR 17 I
B1RIE 2. 2518 M HBV #% TUECRINTIE R i) HBV #% DR 3l B, SZitifsl
21 A EWIAE R 55 AR T 25300 T X BB i Toll #3524k 7 Bazh7 GS-9620.
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BURIERF
1. RO e 25% iz,
NH,
H
N| N
R,
R ALy
™SS
2
(L3—Ra3)n (D
'/E\‘:F‘7

Liv Ly 20 57 ik H-0-+ -CHy-+ -S-+ -NH-. -NHC(=0)-. -C(=0)-. -C(=0)NH-. -S(=0)-.

-S(=0),-+ -NHS(=0),-2(-S(=0),NH-, H:rp frif 2 HFua g —Fheli 2 Fi Ry B

RiIIEHE. Crpfidd. Copoldizh. Copbidk, CopoIEEE, 3-10 Judedh@it, i, 4005

B, Hr BB Crpo btk Copolfizh. CopoBEE. CooFFEEE. 3-10 Juedfhddt, J5dk, J¢

75 HEAT R —FhE R Ry B

R,EHSA. K&, 8. #F&., FifE, 5&. COOH. -CONH,. CrokiE. CopnldE. Co

B, Cao MMREE, 3-10 JuINREE, J78E, 0748, Hrb Bidsdk, i, &2, COOH.

-CONH,. Cpyo %tk Copolfidd. Copo k. CoaoMEEE. 3-10 JuIeIREE, J5dk, 05k

R — P B Fl Ry B

B ik H Cio M EHE. 3-10 judedpniddt., ok, 44054,

Ly Coe Whike, WEIH. -O-. -S-. -S(=0)-2L-S(=0)-, FH o Lid Coe Whidt, W F

R — P B Fl Ry B

Ry IEHE. &, Crpofidh. Cop Mk, CopoBEE. G MEEE, 3-10 JTuieM R, 5 A,

sk, o PRSI, Crofish. CopoMidk. CooBh. Gy MRdk, 3-10 IR AL,
Fidk, A5 BT — FhE 2 R Ry B,

B Rs. Ly 5 B ¥ RARN 7 — R BB AN ECA AN 5-8 Jodf, ATk 5-8 JuEdk s —Fh

B A Ry B

n N0, 1. 2, 3. 48 5;

R, EH KR, H&E. -R. -OR. =0. -SR. -NR,. =NR. -C(X &);- -CR(K &)~ -CRy(K&).

-OCN, -SCN. -N=C=0. -NCS. -NO. -NO,. -NRC(=0)R. -NRC(=0)OR. -NRC(=O)NRR,

-C(=O)NRR. -C(=0)OR. -OC(=0)NRR. -OC(=0)OR. -C(=O)R. -S(=0),0R. -S(=0);R.

-0S(=0),0R . -S(=0),NRR. -S(=0)R. -NRS(=0),R. -NRS(=0),NRR. -NRS(=0),0R .

-OP(=0)(OR);. -P(=0)(OR),. -C(=0)R .. -C(=S)R .. -C(=0)OR., -C(=S)OR . -C(=0)SR . -C(=S)SR..

-C(=O)NRR. -C(=S)NRR. -C(=NR)NRR Z{-NRC(=NR)NRR; R J ik H. CgkiE.

Cas IR FE, 3-8 JuaeIbedk. J7HE. Juoidk. ARG, Jo0iibedk,

JH, L N-CH-84-NH-B, Ry AA He
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2. WIRCRIER 1 TR &9, HARER, L. Ly 25 ik [ -0-. -CHy-y -S-. -NH-,
-C(=0)-+ -S(=0)-2-S(=0),-, HA FIB-CHy-+ -NHATE B —Fhak 2 A Ry BUAL,

3. WBUFIESR 2 TR B &9, R, Ly Ly 25807k H-0-. -CHy-, o ik
-CHy-AT R —FE 2 Flt Ry B

4, WOBCFIESR 1 TR, FAHER, RiEHE. Creobidk, Coglfidk. Cogbdk, Cip
IR, 3-6 TLARI R EL, JF Ak, Aok, Hh B Crekidk. Coslfikt. CogBidh, Cog¥h
Jebk, 3-6 JuARINEE. D5 B, 5 AT IR —FRERZ A Ry HUA.

5. WIBCRIEESR 4 Frid itk &80, HAFER, RyEE Crebidt, i LR C6 e BTkl —
FERZ P Ry HLAC.

6. WIKCRIESR 1 TR b &9, HAFER, RyIBAS. K&, Fik, A5, &4, -CONH,,
Crolidt, Hrh BRI, A, -CONH,. Ce LedE Ryl —Fhuk 2 fh Ry BUAC.

7. WIBRIEER 6 Arid itk &9, HAFER, RyEHSA. HE. -CONH,, H [LiR-CONH,
R —FhEE Fh Ry U,

8. WIBCRER 1 FriRifb &4, HAFER, BikE 7R, 24055,

9. MWBCFIESR 8 TR &Y, HERHER, BB RH, mhngkt.

10, WIRCRIESR 1 Tkt &40, HARMER, Lyt H Coes Whizk, Hro iR Coq WhiEAT
Pl —MEZ Fh Ry HUAC,

1, WRRIESR 1 TR &40, HAFER, RyiEAE. &, Cue it Cue iz, Cos
bk, CogBhRdh, 3-8 Juiedfjgll, J58L, Jo05hk, H BREE, Crebidk. Coolfitk,
CogRFE. CogMREE, 3-8 JUAIIRIE, J7 . 405 BTk i — Pl 2 Fl Ry HUAR; B Rs.
L; 5 B 3 LAR R F— R AU E R 5-8 J03R, FTiR 5-8 UM Tkl —Fhai 2 Fi
Ry HUAC,

12, WACRIEESR 1 Frid b &4, HARHIER, Ry H K E . HEE. R, -OR. =0. -SR. -NR,.
=NR. -C(B &)+ -CR(IK),» -CRy(K%). -OCN. -SCN. -N=C=0. -NCS. -NO. -NO,.
-NRC(=O)R. -C(=O)NRR. -C(=0)OR. -OC(=0)NRR. -C(=0)R. -S(=0),0R. -S(=0),R.

-0S(=0),0R. -S(=0),NRR. -S(=0)R. -NRS(=0),R. -C(=0)R. -C(=0)OR E{-C(=0)NRR.

13, WIBCREER 12 Ak i &9, HpRiER, RyEAXZE. B &, -R. -OR. =0. -NR,.
=NR. -C(K&);. -CR(K&),. -CRy(K&).

14, FAERNED:

NH2 NH,
H H
NTX~N NTX~N
| |
/\/\O)\ N/ / N/\\N /\/\O)\ N/ % N/\\O
" /
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NH, NH,
H H
NN NN
| Y, 0 ' Y, 0
/\/\O)\N/ 9:)\ /\/\O)\N/ @
N N
NH, H . NH, |
SV ° _xx -
/\/\O N/ /\/\O)\N/ Y @
N N
NH, NHz
Y O o N == O
N
N \ P
N
NH, NHz
N ) e
/\/\O)I\N/ 7 N AN N O
N
NH
2 H NH, H
N N
N7
PP Ly
N
N—
NH.
H NH,
N7 N H
PPN WPV, Do
0" N (3\\\ /o\/\o)\N/ /
N\\/N\
NH NH
2 H 2 H
N7 NT
| I
/O\/\O/kN/ Y ' /O\/\O)\N/ / \
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NH,
H
NN
|
/\/\O)\N/ Y \/
N

B A ET R

15, BORZEER 1-14 AR TR I S P B 2552 BRI 52 B Eh A ] s e T i 2 i e i 4547)
T

16, 2L, AR ARENBRER 1-14 £ TBUTE R S e 24552 BT
2 A — FhE 2 R 2 b RS A BAR B
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