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Wil KFEHE, KERFE). BERE (DR, KPR MR H AR K—
EEZLN

AR, Prid eI B EART: BT SR N-EL-EUT T IREGT. K
WENE R BRGSO BEI G . WEER. RUCER. =WURGER . ORBRR ST ET N H
EeET MLy BHBE ML BV FRIRB S RETT . IR EREE . SRIA G IR, EmEENT.
REFANT B ERANT SRR B M. R R AT BRI
WAEIRSR . =FIHR P —RhEiZ fi

AR, Priddn i sg VIL R e B EAR T 2RHE . RAFRRITHLE.

WIELLE . POLB R e, S LR DB AR KITimH . REWH . FlE A
BIEA S SR R

KRB, Prid AR S YRR B EAR T B, R BAEAEE A —
HEEZLN

AR, Frid iR AR FEAR T RIS DU g S . IR 2R
Yoo B R, . RS | S-RURMENE . FUBRER . BT 6-S RIS
G-I LIRS WRER UL DL W) fth ] R 2t 5 p (1) — M e A
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AR, BTk G B ve TR FAEASIR T S MR R B R SRR
A A R R —FhEL Bl e BT () G TR SR T RN B T 1D 405k T 40 v Pk
I A FEBR (Blan. Sk A Sl : CTLAG (4. ipilimumab. tremelimumab.
abatacept. belatacept . BMS-986249 . BMS-986218 . AGEN-1884 Al KN-046 T1[{)—FhE %
). PD-1 (]¢Wl: camrelizumab. toripalimab . sintilimab . cemiplimab . pembrolizumab +
nivolumab. tislelizumab . spartalizumab . dostarlimab . genolimzumab . cetrelimab .
HLX-10 . BCD-100. AK-105. MEDI-0680. CS-1003. BAT-1306. HX-008. sasanlimab . AGEN-
2034 . BI-754091 . GLS-010. MGA-012 . AK-104 1 AK-103 HfJ—FEkZ F). PD-L1 (H
#1: durvalumab. avelumab. atezolizumab. envafolimab . cosibelimab . C51001 . SHR-1316
lazertinib + bintrafusp alfa . TQB-2450 . CA-170 . CX-072 . BGB-A333 . BMS-936559 . GEN-
1046 . KL-A167 F1 10-103 FH—FIERZ ). LAG3 A1 TIM3 H i —FhEk £ R, 2) HRE T
HMOE TR 2R (857 GITR. OX40. OX40L. 4-1BB(CD137). CD27 F1 CD40 Hf#)—FfEk
ZFl; 3) TLR2 BEh7). TLRA N7, TLRS ¥Eh7). TLR7 Bzh7). TLR8 BLEh7IAT TLRO X
P —FEZ Rl 4) 1DO #IHI5R . €D73 M,

AR, FER(E 55 B HR (STD 7% B{HAR T BCR/ABL il
iy LA AT SZAANEIF her-2/neu SZAEHNHI . AKT ZRBEHNGH. PI3K (55
EE B4 1 1 77RO 200 M ] SO 2 A 7R o F A R A

AR, Pk R AR AR AT % AR AR T . VEGF/VEGFR {55 Il B 57
Src ZRBBEIGIF . Src 15 5 MBI c-Fes SAHDHI 7 00— FhELZ il

AR, Bk FEE N7 AR BEAR T B Be. ftEgRE. nge. 8
wEJe. B )e . KW E 8. mEIRE . Ik dE)e . SRR BRIER. BB e,
NEME . EF R e 8. HAERE. FER B, FTE# 8. BhdEe. L.
JeikJedi. RGBT S KWK, SRIEE e trgnE e, mE2 B8, iREE.
ARG e e, SERR FHBE. IKEHEE. B e. minEe. B
Je . EARHAF] L 4N JE | alisertib. dinaciclib. linsitinib. orantinib. rigosertib- tipifarnib
tivozanib. pimasertib. buparlisib 1 fedratinib H f)—FhEL £ Fifr,

AR, BriR iR T vE Tk BEAR T JUBE S (Bl A k. DNA &
mATEARE . ERRE . AIREFET (B 112 T GM-CSF) Al & B 524k T 41
MOIGIT I (CAR-T) Hf—FhER £ il

KREWF, Fridpes e B na6s: mik. R4 (HBV). ARHFA
I3 8 (HC V) AL SRR B (HPV) . B4 5 (CM V) Z IR - /R B (EBV)
BHERK TR AKRE-TIREE R MEARER AR QGRS (HIV) 2
g R

AR, PR A PR R L SR EE R PRI AN AR S R VRN AE s AL G SRR A% PR AN
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A AV AR AE 3 ] A0 47 (] A PR AR A (] s g

AR, P A R i B AR AT AR EAN R T IR B B B RAR . FLAR.
RTBUMRS 6 CELAR R BEA R A BE BRI D« O SR CRLE AR LG AN b B I A F) 2 o
YNNG, AEVEAHARANIE BTANAED . BRI, SO, AR BIE CRREERE. BRI, O
& MG CUE CEAESRRAINE . S Mo il B, BAIRSSIR. B3, B
HHL O MR SRS B SR BTE. AT MRER. FUIRER CRLAS R A
BEAERE ), FIE. SRR, MERRR. B R, SKEER L R R RER AE (6% Bowen 7
Al Paget B%), A CELFEFIILAE . MESUULIADE . TR . SFE4ERDE . B IR
Bk CBREREATRRM. RUEIRPIRE. basocellular & MBEIRAHN MR SEAHICH IR o

AR, Pk AR L NI B M. BE. B, FLUBE. Al
Pl ik (AR EARTIEMERFUR . AR, ISR BEE. a3l
JE SRR B CEAREART IE . BB Dk CRIRBRIRANIE ). T
Wl ERIE . kR Gl ANRE. B, FOIRESIE . PRE. 8. B
P . SI0UE. . Mioe CEREEART e, b, 86
bR B JUSOR . RS PR AT R PR T ) — R B

AR, PR AR E KR CERE BRI B BARS T AT R EHA R T e
FII CEAR SRR AR B . R E R 1S R A A A e e
. AFER ST, T 4RSI A . B AR MR M A IR D BEPEA SR
R AR OSSR RE PR B . A2 PEEETE B M5 ) N1 AIDs AH IS F I ) — M e
fifto

AR, Pk B 5B R P B EAR T RRBTERTT R £ TRaR
Wi REMESAAIYN (MCTD). REMEEH (AE: CREST ZiGiE). BULAE. 45
TPRBCE R B (AR LR R 2RISR JFUR VEREIE IR B /N ER
B REE) WMAIRsOR (845 T BURRI . PERRVLEEA A, SBIERL. FUIRARLEE
JUHESE) R CELR: FEURMEIRA L. B B R IR 2. B S SRR, &
RNEREACTERRAE 2855 ) AN TIEGE SR M A B e SORL (. 3080w JERSE) Hi—
EEZLN

BRAEAE U, EAKARABMBFERFHHIAK L TARIERS TS X:

ARG “Pd” RIAE 120 MRIEFIOMMESSCSEEIE, ik 1-10 MR T,
WAL 1-8, 1-6, 1-4, 1-3 DMRJEF, FEREMARRES FEFEART: FHE, 25, IE
PSS STk, IR fPTRR, RUT R AR, GRS, ECE, IEPEEE, FEE. £
Feo ZFE 11- T FRAR, 1,2- FRFR, 2,2- HRAFR, 1-2 R F A, 2-F R T,
LT, -2 2- AR, 1,12- = FRFH, 1,1- THFE TR, 1,2- TR T,
2,2- " HIFETHE, 1,3-HAE TR, 2,3- T HE T IE, 2-Z 8T, 2-FEIE . 3-FIEKR
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. o4-RIRE. 44- B GIE, 22RO, FRECHE., 4PECHE, s,
2,3- TR 2,4- B SGE, 2,2- R G, 3,3- R AL 2-2 B, 3-2
IRIE. 22,4- =R R, kR, kR, AT SR SRR LE,

ARG IR EAREE 3-20 DERIE T RO B 2 A (B8 1 B2 XD
(IR T 2 IR R A o “ SRR BR e B 7 A I% 3-10 JRERERSE L, AL 3-8 Ju R IR AL, 511
HRHE, BT EE PR IO, PR, MRk, BRZEE. b T, MO
“EIIRGERL R ML PGSR R CURIABEIL . IR BB IR I b
JER] LB IR AR R R R TR B B A 1 L

ARIE “ORPRBEEL” HRHBRIE T DR E R B A A S A AR R P AT ERGER 3 AN
ACEE 1 B2 D) AR EPORIER, WPOIRIE H R IR LR, AR
W, ZRIR R IR B DL 1. 2. 3 B4, MR RO Rl BRER IR TR ARk
B BURF ARG B PP AR R B BT AU B R £ o SRR IR et i
U 3-10 JTiP IR GEAE, TEOLIE 3-8 JU IR IR GEAE . Bl A FANESE . VYA IRE-2-2E |
W IpK-4-5 . BRARDI-4-FE . BRAC T IR-S-2A AL )-4-FE . DRWE-1-5E . N-BEdEnRuE-4-J5 ., it
Mg LE-1-Jk . N-BEiEHE g fe-2-45 . WRIGE-1-55, 4-FeBEORIE-1-J655, “ ZI R4 A4
PG AR GEE T CURIRIRIL R “MRIRIR G . BRI GT R AN 2 PR BR e m] DA
pOEZ N o =N N B2 e 5 Ll O w082 s R = EAE D0 £ = 22 101 3 e o A
T

ARTE PP B FEIAL " FE SR GE I 5 B A5 R ek T . UL, “ AR e At
8 B e IR e R 1 52 S

RE QIR R R b SR 5 M 2 M e B, B, <RI
B 8 B R AR X

RAE B feim i U B U PR R T B PR B Sk B,
S E . R AR G EIE  lt, “RAU  LRGE, R PR AT
B X

R MR GRS | ARBARIOEEE . TREBE RIS B,
DIAELE 13 MEEHOREE, (LEAErE 1 MRIEAGE, RIE “ConJBIE” SAREA 24 MG
FHIMHE, RVE “CroMith” RIGHA 2.6 MRETIME, SIELMIE. FHE. TH
S, 0-FURE THRIERIR . I O T LU B

RIE “Hodb” RIGSHED 1| MR SRIOEEE. RN EFRERE. Hop bl
E 13 RIS, RAEAE | MRS B, RIE “Coe BUE” R IREH 2-6 MREFH0
Bk, AURZHOE, FIROE, TR 3P T B,

ARIE “IFR” RIMEMARER 6-10 JTTHRHBOUA T RS, flan: ZKik, Rk,
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DS ZEIE . 23- A e e R 2,

RiE “QRFARL” Rifaa/b 1 NI ERBRIEFHIE B A ABUR I REF BT
R HIRIEGE, HAH 5-7 TTHRINEMEE 7-12 TTROREEH, Rk 5-6 o H R, fEAKR
M, RIEFAERE 1. 2 303, A5G Mhnedt, wengll, mAEE-3QH)-FRAHL. BRI,
WEWY L, WEREEL. MERgAL. RIS, MpRRL, ML, SRR, 12,5 e 12,44
WML 12 4-= ML 1,2, 3- = e PO UME S I SR L | g mE |
MWL | R SR FMERY S | SREIR[d][1,3] AR FR I L R | SRR |
123178 S 131718 S Y L]/ 8 S

Rif “ I RIeH S RIZ A 2 AiE A e i . ik, “FRRRE” B85
RSN L E

I CHRTFGRERL T IR RN RS SR A 2 IR e A . B, AR

7 A8 FiR bR 4 5 R ' X

Kif “HE” RoAF- A REHL,

RiIE R R fap xR AR i, Bk, “mfRkiE” A& ExEM
FEE 5E o

ARG “RACE AR AR R RIS L. Hit, “xfAkERE” &0 E
B 2 R B S AR 2 o

RAE “HIE” JEHB-NHy, RiB “Ingd it RIgEE 2D ADNEFE AR TS,
AFEHAPET: -NHCHs+ -N(CH3)2+ -NHCH,CH3+ -N(CH,CH3)7+

RAE “RYFHE” EFE-NOs.

RiE “HFIH” 25N,

RiG “BHEIL” ZHE-Ns.

RRWHETA “=31” & 15-30C,

ik RS 2 B BRE: 0 (D PEBRMEEFH 1-5 DU FRAE 21T

ISR X (D PERERIBRIE T8 1-3 D8R 14 B3 B 2 [ 47 2 BUAGEE
PG (D PEEREE T 1-3 D 18 S B 2 A 2 BRI .

PRI “ BTG RARL A YAE AR WA 5 Fe B R avs YA 5 o AR PEILE, ATZS
NAREVEYIBL,  BCE LIS TERHAAL ST TR/, (BT DRI I BRAE . 42y Bl i
(NIEGRE

AR B FTIR I« 2527 L] H252 11 £ "E Berge, et al., “Pharmaceutically acceptable salts”,
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J. Pharm. Sci., 66, 1-19(1977) A 18, FFXZGMLAFRULZ WM 5 W, Bk it k2t
A FITEEMR, FFRRIRILAT RIS S & O WU, oA AR BRI S
KR R AP mT AR R PESE A . ML A PR MRS, MR 2 AT RS 2
ARG AR AR R SN il %A B £, Blan. ShEREh. SURERSL. TREREL. MR
BRh. TREREZE WARERE . WHRERE £h. TEEREL . WEMR — A 4h. TR A, MR &k,
IR SR MEIREL . MREh. NEREh. BME. FIRh. FWh. WEmRE. J TR,
CIREL. PERREh . BLEREh. TN b, BRINIR SR, ¢ Eedh. RHIREL. AR H RS,
AR HEREL . HekRREh. FREEREL. M HOREEER E. (D, L) EARKR, HER, 5K
B2, (D, L) -SERE, &9, T 8. AR, LML, SRPRRE. 2510
i mkEREL . TAEERREL . WfEEREL . FURILMREL. KM, MAR IS S H R
LR, HZG2E BT R T VRS A JE Sh, FIandE . BhEen sk S E L,
Bl e A, BlAE. AR EREEASRT: FiE. =280,
BRRGHEI, AR (BREEART: BEKR. HEE. N-FREAREEE R .

ARRHFTIR “FRk” SR KHMEN (D AR DA A KRR R A8 B4
AN FETR A RN BRI SR, TR X L Ak, ARSI R U R AR S
AEAERKH . fEARKRAT, X O WEWSL D AEFARIEL B, E5F
— ML AAS KRR B B ) AFAERS, SO ST AR A AR O i S A A R
e AED DUACENRNR S ERE AR KRN . AENEaREA (D R s
WEEh A R ik, AR AN AT O RO SRR S . AR
(I RG: ARSI AN, DA S IR B S5 A AR TR XT e S ) A/ A ot e S ) Ak
ERMIEAY . AR OKEA XTI A 4 S A0 B A AR BT A m] Re AN R A 1 7 4K
SRR G AR WVASE 1308 SR P HAR L B 137 4K S A () A A S 4R
AR (D Pridte 5 aEF P E+, BA Rp 8 Sp AL, K, $lp) ik
AR (Sp, Sp) (Sp, Rp). (Rp, Rp) B¢ (Rp, Sp) MHLEWI LA EAIFMTEEIR A
B FERAE AR B )G P o

FEAREARGILE R, FRS R, eSS, BEARRUARE
SR
AR FT L RRD SR RHA  B T 45

Bf 1B 3. BH
K1 2B 6-p3 (Img/kg, 2mg/kg, it.) Ml Ref1 (2mg/kg, it.) 7E/NREMIE
CT26 5 T AR IR AR A vh ) g AR AR AR A h 28

E AT 3
T E L SR (175 B UL AR B, B AN DR HORE A BT R 1 i 1) SE T
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BIVE 2 e TR FISEREG] hRVE TR AR SR I SEIR T, LU IR A, BE R
[EREN LR b

KR IPTAE SR ST E 2SR ('H NMR) R/BRFUHE R I (MS) %57 .

IHNMR L2478 (8) BLPPM i3 (10°). NMR @it Bruker AVANCE-400 Jtiti /%
AT . SEMBERETACENS (CDCL), TACHEE (CDsOD), 7t ~HIFHl (DMSO-
ds), DUHFEESE/E NARR (TMS).

TR (LCMS) H Agilent 1200HPLC/6120 B Al sE , {3 A (43 #%: . Xtimate C18,
3.0x50mm, 3um, FEiR 40°C; B ThermoUltiMate3000HPLC/MSQPLUS J&i il 52 ,
{8 53 4 XBridge C18, 3.0x50mm, 3.5um, A3 30°C. Agilent B Z ¥t 4645 —: 95-
5%E ] AL Fl 5-95%75 71 B (0-2.0 51), SRJG 95%IE I Br il 5%iA ] A1 (fR¥F 1.1 4
B, HAECRREVER BIEAETR I 5. R Al: 001% =L (TFA)
7KW ¥R Bi: 0.01% =ML MG T BONE IS R AR T 240
Thermo BB BEM AT =2 95-5%VA7] Az FT 5-95%A7 Ba (0-2 4351, SRJF 95%V4 71 B2
HT 5%IE R Ao (IREF 1.8 4381, B A HONE— &7 5 SV AR TR E 530 1577 A
10 mM FIBR IR S EL KB 1857 B2: LS

AR I A RTE Te  ROBUR v A BRI R AT AT

il] £ 11 ROBAH L 3E A (prep-HPLC) i 55 LC-20 il & UFH (3, (3% FE4: waters
xbridge Pre C18, 10um, 19mmx250mm. 7 &5%AF 1 (B35 st A: 0.05% =M L
KIEW, WahHl B: 21 sl B A 40%, et 20 o4%h. SE%0F 2 (k-
s A: 10 mmol/L BRFREEKIEW, WaH B: 41 BRIEVMIAZIAE B A 10%2]
80%, Vel 30 4. B 3 (BlE): WA A: 10 mmol/L BRER A K IR,
WEIA B: s BEEVLILEIH B M 0% 15%, ¥eiRt ) 30 %0, 2840 4 (B
) VENAH A: 10 mmol/L BRIREHKIE, WsH B: LI BREEEEHILEIAE B M 0%
B 4%, VeimE 10 80 BREEVERITEIAH B M 4%2 8%, FEMtmIIE 15 4%h. HE4
5 () Wzt A: 10 mmol/L BkEREFLKIEI, sl B: LM BRIEHMRRBIH
B M 0%2| 5%, Bt 10 738 BRIEBEMITENAHE B A 5%ZH 10%, BEMRITE 15 74
B 6 (BiZD: JiBIAH A: 10 mmol/L BRERE KA, Wzt B: 20 BV
mENAH B M 10%3] 30%, FellimfiE 5 78 BRIEGMRAEIAH B M 30%3 75%, ¥ it A]
20 43Ty ABIAAT 7 (BE): WA A: 10 mmol/L BRIRE A /KIE, WA B: 2
BE LU s A B A 0% 10%, HElmE 7 4%h; 8BS shA B A 10%2] 40%,
VMR 18 43 8h. AP K. 214nm&254nm; JiK: 15.0 mL/25h.

PUEAEJEHT (Flash #1)2#7) (flash system/Cheetah TM) 1 F [ /& Agela Technologies
MP200, it 2 # ] # [IE A 4> BS54 4 Flash columm Silica-CS (25g. 40g. 80g. 120g B 330g),
R EAIR, BelRAE RN SRR CBR/Aa e, B SR bt/ P EE: SOl 2B C18 Jx
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HIAE (12g+ 20g BX 40g), WM =R, Yol i 208 ZIE/MRIRE H K (10 mmol/L) .

AR PSP AT I OB s CEAT b, RO (B4 (HPLC)
Waters €2695, 2498 UV/VIS Detector, HififEA: Waters Xselect CHS C18 (4.6%150mm)
Sum, FEIM A: ZJE, FEAH B: 10mm 4R = 2GSRBS R A pH HZ 5.0, BHIE
Vel iR A B A 95%%F1] 15%, HefBir 1] 30 435 o A K : 214nm&254nm; F:iE: 35°C,

SEHEE] 1. A 1-8 1A K

7N 7N 7N 7N
N SNH, N DS—nH, N;_?-NHE R N Y
—_ s = 5 — — AR
O _N__N A O N_N ki o N ey o N\
HO' A HO' 7 — H Z HO Z
HO  ©OH HO  ©OH HO ©oH ~ HO ©oH "
14 12 13
N 7N
7N 2 N Y—nHB
NN N D)—NHBz 2
_/NHBZ roea >:2- —
[ o NN
DMTYCI DMTrOAQ‘N\fN —)k - DMTrOA(J’NYN + DMTrO’\g Y
nkmE ¢ 3 O s § & Ow 880  BH O
HO  OH HO  OtBS
1-4 1-5 1-6
H
Ph’o‘ﬁ’o Ph
o)
N
N 7
3
N )—nNHBz N_ /NHBz
o ZE R N. _N
NN DMTrO Z
HO z Y
Ag Y TR § 5 O
s B O~ mBsd %
£ HF _ Et,NH
HR NS 3
0 “oH %
18 17

AR KR (50, 187 mmol) &V T LR/ LEH (pH=4.0, 0.5M, 1L) I
ZEMVRT, ZBETEINR (60g, 374mmol) , fRERAREE/NT 10°C, ke, RN
RAE B NHERE 48 /NI o 1) S NAV I AL (0 T R PR S K T, (2t B RIiR Y
G, HEEMAHKER M) i pH 2R, ORI ETR, BikE 2 A, Bk,
Iy, UEERMAE, SEA TGS SRR 1-1 (29g) o m/z: [M+H]346.0/348.0.

ABR 2. hiEdk 1-1 (10 g, 28.9mmol) BIFTHEE (100 mL) 1, 0N FEEHH
(936g, 173 mmol) , KNAKRFIFHFE S NI, JRIEIRGES 5 PEE, REWHETH
B/ SR (1/10) RAERP, 7EA IR —Z25E, 0, I8 IR 5
Bk 1-2 (3.8g) « m/z: [M+H]" 298.2.

A3 BAAEY, 0°CTF, B=FERERE (16 mL, 121 mmol) I F| a4k
1-2 (10 g, 336 mmol) [MJMLEE (40 mL) EMH, A5, KMNERZRBR: 2 NG,
OIS HEEE (94 mL, 80.7 mmol) ZEME AR AR RNAKRS, HRIHRMBAEET
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PRI . ARG IMANZIK (25-28%) , $iidl 30 738h. JEIRAALR VA7, HREME
Flash HZHT (0-10%F /& HF ) gifbfF ik 1-3 (73 g NAGFEE. m/z
[M+H]* 402.2.

B4 FAMRY, 0°CF, 44 -HEME=IREEAF S (DMTCL, 59¢g, 17.4
mmol) AHUMA B FEMA 1-3 (7g, 174 mmol) HITFEERIMLRE (40 mL) &R, KB
R IR 3 R, ALK (ImL) KRN, WK EET, R
£ Flash FE/Z81 (0-10% FEE/ —E P ke) 2k F2HhiEik 1-4 (7.4g) HmEAfiE. m/z
[M+H]" 704.2.

A S BARYY, 0°CF, $0RUT R ESRER (TBSCL, 031 g, 2.05 mmol)
FBkE (0.29g, 4.30mmol) MABIHEA 1-4 (12g, 1.70mmol) HIMEEE (5mL) W
W, R RONAR RAEE I N 16 NN . AR JE FIUKAKI A A s Sk &, nsK (10 mL) A
LIRS (SomL) FikE, ANUAHAMAEEIAK (S0mLx2) ¥k, AN IEHTLK
REREN T 0, o€, JWEIRYA, FREEWE Flash HZHT (0-60% 218 LB/ A E) 2itb1g
HHIER 1-5 CBPE/N, 276 mg, AalEE) il 1-6 (BMEKR, 670 mg, KEAM@REA) .
[E)44& 1-5: m/z: [M+H]" 818.3;TLC R=0.42 (DCM/MeOH =15/1); '"H NMR (400 MHz, DMSO-
ds): & 11.00 (s, 1H), 8.48 (s, 1H), 8.02 (d, J = 7.8 Hz, 2H), 7.62 (t, J= 7.4 Hz, 1H), 7.53 (t, J =
7.6 Hz, 2H), 7.39 (d, J = 7.8 Hz, 2H), 7.29 - 7.16 (m, 7H), 6.83 (d, J = 8.6 Hz, 4H), 5.90 (d, J =
5.8 Hz, 1H), 5.13 (d, J = 6.0 Hz, 1H), 5.08 (t, J = 5.5 Hz, 1H), 4.27 (dd, J = 9.6, 5.2 Hz, 1H),
4.07 (d, J = 4.0 Hz, 1H), 4.00 (s, 3H), 3.71 (s, 6H), 3.27-2.23 (m, 1H), 3.14-3.10 (m, 1H), 0.74
(s,9H), 0.10(d, J=6.6 Hz, 6H). H'[El{& 1-6: m/z:[M+H]" 818.3;TLC Rr=0.23 (DCM/MeOH
=10/1); 'H NMR (400 MHz, DMSO-ds): § 11.00 (s, 1H), 8.50 (s, 1H), 8.01 (d, J = 7.6 Hz, 2H),
7.62 (m, 1H), 7.52 (m, 2H), 7.32 (d, J = 7.5 Hz, 2H), 7.26 -7.16 (m, 7H), 6.82 (dd, J = 8.8, 2.3
Hz, 4H), 5.83 (d, J = 5.2 Hz, 1H), 5.40 (d, J = 6.1 Hz, 1H), 5.06 (m, 1H), 4.59 (t, J = 4.5 Hz,
1H), 4.06 (s, 3H), 3.71 (s, 6H), 3.35-3.33(m, 1H), 3.31 - 3.26 (m, 1H), 3.09-3.01 (m, 1H), 0.85
(s, 9H), 0.08 (d, J = 7.8 Hz, 6H).

AU 6. EUBERR OKHE (460 mg, 1.92 mmol) MIAZE|H[A{A 1-6 (400 mg, 0.48
mmol) FIMEIE (4 mL) VEWR T, REHIE 30 25, HIE=28 (04mL) fiK (0.4
mL) FRIIMABR RS, HiFE 30 o4h. ARG, K & F S (SmL) FIBRFREENIKE
W (SmL, 5%) Al AR Bk RS, A HAEHZKEE, 4BA U IT oK R
TR, UE. WY, TREEVZ Flash AEJZHT (0-10%F i/ S o) 2ifs s 1-7
(Z2F%E:, 600 mg) NAMEE. m/z: [M+H] 8823,

B 7. 0°CF, 524 (DCA) & HE (0.6M, 23.7mL) EBRIMAZ
g 1-7 (2.8 g, 285 mmol) K &A% (20 mL) FsK (0.3 mL) MREER T,
FIRHEFE 1 /NI, BB INERE (20 mL) . SEIRE AW SR T 4k
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P10 80 E, BRI EEAE R P R 1-8 (ikme £k, D o m/z: [M+H]
580.1,

LR 2: LAY 1pl, 1-p2, 1-p3 A 1-p4 IIAK

N
7N 7
N D—NHez N
7N o 0.
— o, NCN~0s o
o LS NP ¥ % O= Res 180" %
DMTrOAQ‘N\?N i fk1-8 Bs0 s TBSO HPO DCA TBSQ, LS HE
Pt DDTT %8 0 “on I O “oH
Q oS Lk NAN&ODMW ER g NAN'&/OH
iPren o ~-CN O o
-Prey - -
BzHN
\pr BzHN }\l /N }\1 /N
19 1-10 1-11
N //—N
N//_\ NHBz N )—NHBz
o 7P o
[o} NN [} NN
O. //\5—7‘ Y @:(,S 0‘/ § o 1 BT TR
DPCP Ne R tBSOT B O~ S NCT R TBSOT % ~
—_— T850.5" b 0 -_— TBSQ, S O
g <8 HP/ 4 p/—OH 2) 20 M B 247
R —N "\
NAN’Q\/O N%N o O S
BzHN \_N BzHN—{ N 1-13-p1
N—7 112 n—7 1-13-p2
1-13-p3

N__NH
o} N _NH 0 N _NH NH, ©
Y Y MY
HO. § = o) HO. s o) S. : o}
;p\ m™sd & K 2R TBSO % Et;N-3HF o HO 3
8805 0 P TBSQS 9 /0 - . HQ, O 0 A
& X -
oH FE o-OH _BS
— — N 2N O
NAN’Q\’O Ré NAN’Q\/O Y NG N'(O)V O NH,
= 1-14-p1 = 1-15-pt HN—( N 1-p1
BZHN_&jN 1-14-p2 FeN \ N 1-15-p2 TN 1-p2
N 1-14-p3 1-15-p3 1-p3
1-p4

APR 1. hiaE 1-8 (2.85 mmoD) TR ANE (15mL) W, WRIKRARREVE
), EE FREBERK, B KE4 10mL 28, A4 597/ (08g) « HiLs
) 1-9 (CASN0:104992-55-4, 3.3 g, 3.42mmol) V& T T ZHEN (15mL) , RJGHE
RS EVER, BEWRE, ®E—KER S5mL 4F. 0°C T, KBHEW 1-9 KO
B, AR MEAEY 1-8 KICIEERT, 13200 R SR R AR TR 0.5 /N,
SRIGHG N N- " HIE-N-G-TRf8-3H-1,2,4- MEMSFE) K (DDTT, 697 mg, 3.42
mmol) HIABIRRBIE S, ke 40 280 5. IR LD TFIH, EHRBEKRBEFRLED
1-10 (7.5g) o m/z: [M+H]" 14993,

LR 2 BEAY 1-10 (3.7 g, 2.35 mmol) VAL & F H (35mL) /K (0.7
mL) , ZEFI DCA M & P LEEM (0.6 M, 31mL, 188 mmol) . ARG, KM
B RFEIFE 2 /DS, W= 3R Q0mL) J5, RN EEDFE 1/ e
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mE (10mL) Ji5, RMBIEERRYE, 5B prep-HPLC 4ifb3 211654 1-11 - (400
mg) NEFEE. m/z [M+H]T 1196.2,

HIR 3&4: -40°C T, KGABERR KBS (DPCP, 1g, 3.8 mmol) ZEM2FnEnLne
(5mL) H1, A 1-11 (230 mg, 0.19 mmol) VEMAET /K & FLE (SmL) H, 7E-
40°C NS INE]_ R, SRR N BEEE 30 %, HRINESIAW 1-12
FI R, #F 3H-1,2-253F —hily-3-fi (64 mg, 0.38 mmol) ELIEEMARULEY) 1-12 1
S, EIRBCEE 1R, IIAK (68 mg, 3.8 mmol) FiEFE 1 /A, S 28R
CEERRE, SR IE TR AN AKIEW (2.7%, 30mL) ¥k, DBEAHNMH, AHHKYE
FULEY 1-13. BALEY) 1-13 £ prep-HPLC (944 2) HEABB =D S0k 1-
13-pl (60 mg) NE A, 1-13-p2 (30 mg) AEMFEEK, 1-13-p3 (40 mg) A {4
1.

B 5 A 1-13-p1 (80 mg, 0.066 mmol) MIZME (2mL) ¥&EW -, A
Th 2mL) , RNAKREEETHEE 0.5 I, JIERGERR LA, REWET B
(4mL) ™, AR FEER (2M, 4mL) , SNBAE 45°C FHtHE 1 /M, R
R IR G R VAL A ) 1-14-p1 (100 mg) NE A, m/z: [M+H]" 1143.1,

AR 6: HALAY 1-14-p1 (100 mg) MIFEE (6 mL) ERFTIMAZK (6mL) ,
R RIE 45°C TSR, JR AR AR, REWMAEAE TR EY 1-
15-p1 (100 mg, AAfD AEAFE L. m/z: [M+H]" 935.2.

BT AW 1-15-p1 (45 mg) 7ETIRMEIEVEVR (1omL) th, FLBTF4E 3 7k, R
&, MAAHLEE 2mL) B, AR, MA=L8 (0.66 mL) A= G =F/AMA
(387 mg) , FTfFRRBKAE 45°C NHEFE 3 /N o PR IRGE R AR, SREWE prep-
HPLC (43 E44% 3) 4ifb 83154 1-p1 (0.34 mg, m/z: [M+H]" 706.8, HPLC-RT:
8.584 min) A1 1-p2 (030 mg, m/z: [M+H] 706.8, HPLC-RT: 8.662 min), I {[H
145

A 1-p3 Ik

FEREI T, A& 1-13-p2 (50 mg, 0.041 mmol) [ (2.0 mL) VAWK
i, IABUT R (2mL) , IR, BekE 0.5 AN, RIS vE ), AREIE TR
BE (1mL) o, AR FEER (2mL, 2M) , KRR 40°C FHEE 4 /AN, 4R
i, RS TER, REYETRRE O mL) EBT, IAZ/K (QmL) , 50°C
TR 16 /N, A RBIB BT, BRE KSR, RIRARRR AR, R EE A
AT, BRHRE T FEEAE (1omL) ¥R, T3 &k, RE, A
mE (2mL) &R, BAMARYE, A= (0.66 mL) M= =/mIME (036
mL) , JIH{ERMIRAE 50°C Tt 2 /N IR IRGERR VA F], REWE prep-HPLC
(O BI%AT 3) Atk 8R4 1-p3 (0.40 mg, m/z: [M+H]" 706.8, HPLC-RT: 9.789
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FIFHALAY 1-p3 AR5, FALAY 1-13-p3 (40 mg, 0.033 mmol) Sz w4354k,
AW 1-p4 (2.4mg, m/z: [M+H] 706.8, HPLC-RT: 9.960 min) N[ {A[EH{A. HNMR (400
MHz, DMSO-ds+D:0): § 8.37(s, 1H), 8.16(s,1 H), 7.97(s, 1H), 5.93 (d, J = 7.8 Hz, 1H), 5.74 (d,
J=8.0, 1H), 5.35 (m, 1H), 5.14 (m, 1H), 4.70 (m, 1H), 4.59 (s, 1H), 4.18 (s, 1H), 4.15 (m, 1H),
3.85 (m, 2H), 3.53 (m, 1H), 3.06 (m, 1H); *'P NMR (161 MHz, DMSO-ds+D10): § 58.47, 46.58.

SEHEB] 3. T AA 2-8 1 2-9 [ AR

NH, NH, NHBz NHBz
S X S S
N N S =N S SN
o= | J o= I J - o | = |
P 2 =FEEE P s 0 P
ACO_\CVOAC H N ACOW N S A AcO—\(in N SEMHKBER Ho o, NN
ZIE
R P e A ",
Ac:O'lr “OAc AcO‘s‘ “OAc It AcO‘ ."’o Ac H Oe ’O H
241 22 23
NHBz NHBz NHBz
S XN S <N S XN
o= 1 J  Tssa o= J J o= | J
DMTrCI DMTrO o NN I e DMTrO o NN DMTrO o. NT™N
i & Ave R G A O
M \ g \ A
HoO oM 856" oH Ho  “otes
24 25 2-6
H
[ Ph’o‘ﬁ’o‘Ph
H
phO~p-Opp
6
:ﬁ@%%%lDw
NHBz NHB2 NHBz
S X S N
S N
=) =X A = A/
p N\ NN
o NN DCA 0. O
HO DMTrO HO
ot U e M 1856 B d ‘orss
[¢] / + -~-PH
we HR - Et,NH o-§
s ey g o py" Oy
2-8 2-7

A1

BARYT, 4 NO-N=FL LB (BSA, 13.6g, 116 mmol) |

T-RIEEME I [4,5-d|EE-23H)-B (577155 J. Med. Chem. 1990, 33, 407-415 1L 5
) 28) (6.5g, 38.7mmol) FIVUZBEHAZME (11g, 46.4mmol) HZJE (120mL) VAW
W, R TR R NRA BN B IR, TR PR = P L RERS (TMSOTS, 17.2g,
77 4mmol) JIANE| FIARNGEH, GkEE IR 48 /NB o R PRA AR =T, i

AR IR BN KRR I B E3 S0, 208 LB

(150mL X3) #E, &HH

NUAHITFAKEE, A B AN T KR BN T-15, g, k46, REEWH Flash #)ZH7
(LR R/ = 3/4) 2ifbfFrhia)ik 2-1 (4.3 @) AR EE A, m/z [M+H]

427.0
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AR 2. BAMEY, 0°C R, E=FEERSE (0.07mL, 0.58 mmol) N Bt & &
2-1 (0.5g, 1.17mmol> HIMLRE (SmL) &, ke s 48 )E, HRFEE (0.32mL,
2.81mmol) IAZE] AR KRB, A RIEZER TSR BRI A K
(50mL) KR, KA ZIEZE (50mLX2) #EL, A I3FANAEHFRKEL, 5
EA N KRR T-1, 1k, Wk4s, REEWIH Flash #: 28T (L B8/ A k=
9/10) #hifbf3 ik 2-2 (0.45g) MR FE A A, m/z[M+H] 634.8,

HIR 3 EEBEAKBER (47mL, IM) JIAZ|HEAE 22 (3g, 4.7mmol) K
I (150 mLD) B, SONAR RFEMHE 15 480, REHER M) PRSI E
pH=6, RS SR M4 2 SRR 1/3, AR, aE, JEPEHAKME 3 R, ESTH
JEAR B A 2-3 (1g) AEAEEK. m/z[M+H]™405.0.

B 4. BARYT, FEDMTICL (9.5g, 28.5mmol) IIAZ| Tk 2-3 (7.6g,
18.8 mmol) FYMLNE (95 mL) V&K, SN REE N HFE A IR AaERIE 7,
WY Flash A2 CRRER/ &F #=1/25) 4ifbig ik 2-4 (83 g0 NAEA M
. m/z:[M+H]"706.8 .

B s BARYT, 0°C T, 48 TBSCI (2.1 g, 14 mmol) AIAF|Hh Ak 2-4 (8.3 g,
11.7 mmol ) FIBKHE (2 g, 29.3 mmol) [HLHE (60mL) ¥R, RBAARZEHFELLA .
TAIK (200mL) FIEABR R AN KA (100mL) RN, ZIRZESG (200mLX2)
B, AIFANVAEIF KRS, AV TSR T, 8. W48, B A Flash A
AN (R B/ S F $5=1/50~1/20) 2413 2Rk 2-5 (4 g, FKAA[E A, LCMS-RT
(Thermo): 2.813 min) #12-6 (2g, FKE MK, LCMS-RT (Thermo): 2.763 min). H[A/{E
2-5: m/z[M+H]"821.1; 'H NMR (400 MHz, DMSO-ds): & 11.71 (s, 1H), 8.66 (s, 1H), 8.05 -
8.03 (m, 2H), 7.68 - 7.64 (m, 1H), 7.56 - 7.52 (m, 2H), 7.43 - 7.32 (m, 2H), 7.27 - 7.17 (m, 7H),
6.84 - 6.82 (m, 4H), 6.05 - 6.04 (m, 1H), 5.29 - 5.28 (m, 1H), 4.88 - 4.84 (m, 1H), 4.53 - 4.50
(m, 1H), 4.05 - 3.98 (m, 1H), 3.71 (s, 6H), 3.35 - 3.27 (m, 1H), 3.08 - 3.04 (m, 1H), 0.82 (s, 9H),
0.05 (s, 3H), 0.01 (s, 3H); " [al{& 2-6: m/z:[M+H]'821.1;"H NMR (400 MHz, DMSO-ds): &
11.73 (s, 1H), 8.62 (s, 1H), 8.06 - 8.04 (m, 2H), 7.68 - 7.65 (m, 1H), 7.57 - 7.53(m, 2H), 7.41 -
7.36 (m, 2H), 7.27 - 7.17 (m, 7H), 6.85 - 6.82(m, 4H), 6.09 - 6.08 (m, 1H), 5.00 - 4.95 (m, 2H),
431 -427 (m, 1H), 4.05 - 4.03 (m, 1H), 3.72 (s, 6H), 3.23 - 3.16 (m, 2H), 0.95 (s, 9H), 0.05 (s,
6H).

B 6: BWAMRY, 0°CF, BB —2KHE (0.57g, 1.43mmol) IR [E{A 2-5
(0.5g, 0.61mmol) [FILKE (SmL) VAR, RMARRSEFE 1 /NS S, A= 2% (0.6mL)
K (0.6mL), HREIFREWEEDHES 2%, H/K (SomL) #kE, KM S FHEAE
B (30mLX2), &IANAHIFHAKRE, 7B AVAHHTCKEREREN T8, 38, &40, 5%
BZYH Flash #2281 CFREE/ & F Hi=1/10) 4ifk3rhiEfk 2-7 (0.6g, =Z8h) NKA
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Gl 4k, m/z: [M+H]'884.5,

W T BARY #EDCA [ & F BEE R (0.6 M, 9.1 mL) Il 2 H [ 44 2-7(0.6¢,
0.61mmol) FJ & H %t (10mL) FsK (ImL) FIIEAVER T . KNAKRHEFE 0.5 /N JE,
IONIERE (1mL), R IR4EE T a4k 2-8 CHLA, MEBEER) . m/z:[M+H]582.9,

WA 2-9 WA B IR Pk 2-8 BI-A RGP IR, Hd(Eik 2-6 R4S 21 )44 2-9
CHEmEER ). m/z:[M+H]"583.0,

LR 4: LAY 2-pl, 2-p2, 2-p3 F 2-p4 UK

7N "
N —NHBz NN
7N o g
N )—NHBz /o Nm/s o} © NYS
— o. o
A ;
— 4454 F 4 DDTT 0 HF~on ) HP~oH
Q oS ZfE N%N—O\,ODMTr °© EU s I NAN—(_)VOH °
‘ P ~_CN o o}
i-Pr—n” O e e
o BzHN \ BzHN (N
10 29 N 2-10
N 7N
NAR NHBz N V—NHBz
0. — 7 O. —
o N__S o NG S
. T O Y
DMOCP NCR TRST © S NCT SR TesC I
R - . s 0
- - TBS o) TB: (¢} 1+
M = S W — 7= o
ey 7 N — N
NAN’Qvo/ o NAN’Q\/O SH
BzHN—{ N BZHN—{ N 2-12-p1
\—7 211 N—7 2-12-p2
2-12-p3
N
7N 7
N H—NHBz s
P~y Oy
"SR tese” 1 O ok R HS‘P/ no' 3 ©
A 5 1) KR HO o’\o 0
880, 0 )i - 5 & /
p-SH 2) = LME= AL e __p=0
N ,O\,O/“ ~ o
NN 0 NN SH
= 2-13-p1 - 2-p1
BzHN—{ N 2-13-p2 HN—\ N 2-p2
N7 2-13p3 N7 2p3
2-p4

A1 HE{E 2-8 (0.68mmol) 1 1-9 (0.81g, 0.82mmol) 4355 ZF (10mL) 3t
WAcdn, EEWIR, BoAETZHE GmL) i, £ RS, 0°C R, fAEA 1-
O W ZIEERBR MRS A 4 59 FMinEY 2-8 K, 152310 SV HE
1 /MBS, HEDDTT (0.16 g, 0.79mmol) AR A R BAR R, a8t 1 /N5,
TEPERRE L F 0, DERIRR IR EY) 2-9 (1 g)s m/z: [M+H]" 1501.5.

B2 BAGRYT, {EDCA W & FEH (0.6 M, 2.93mL) JIAZILAY) 2-9
(0.33g, 0.22mmol) [ & FHE (3mL) AZK (0.3mL) KR AVERH . NAK R BEHE 0.5
INEFJE o IIARERE (ImL), IR 4E, 5% E YA Flash 28T (L IEMRRE KB (10
mmol/L) =60%) 4Lk &) 2-10 (0.25g, MEEER) AHAMFE K. m/z[M+H]*1199.6.
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AR 3&4: LAY 2-10 (250mg, 0.21 mmol) FILNE (1 mL) FLubik4s, EE =K,
SRJG FRVARRAEIENE (2mL) A1 &4 (2mL) KRS RIS, 3 5,5- BHE-2-5-13,2-
AR TN BEREERER (DMOCP) (775 mg, 4.2mmol) AR EiR Nk &b, BEY
FRBAE 10 280, [BRGEALEY 2-11 KRB KK (756 mg, 42 mmol) Hl 3H-
1,2-7% 98 i -3-00 (71 mg, 0.42 mmol) ELFEIMAR] LA 2-11 FIRBRT, =EBFE
20 4, SRIEIIMNBRIR AN /K B (2.7%, 50mL) , KM 2R ZEEZEEL, 2 EA NI
k4. FREEVIM Flash #E 2T (ZHE/ARIRE K IE (10 mmol/L) =10-80%) 2135
A 2-12-p1(30 mg, LCMS-RT(Thermo): 2.147 min), 2-12-p2(35 mg, LCMS-RT(Thermo):
2247 min) , 2-12-p3 (50mg, LCMS- RT(Thermo): 2.327min) J4 A [l {4 .,

AIR S LAY 2-12-p1 (30mg, 0.0Immol) ZNE (2mL) R, AT I
(2mL) , R RZFE FHHE 0.5 /N, EEIRZEEEIMLAY) 2-13-p1 (30 mg, HFD «
m/z: [M+H]* 1159.9.

AIR 6: LAY 2-13-p1 (30mg, F i) FIHREE 2mL) ERH, MAZIK (2mL) ,
RPIAE RAEFHE  45°C TiHE A, SR 5N S RV BRI R AR, A 5% BE DV AT T 1ge it
BE (2mL) o, JEETEE 3 K, ARIGINNIEEE (2mL) &, BAR T, B =20 (035
g, 3.5mmol) M= =%HMEA (0.28g, 1.75mmol) MINF ik Mk R, 5317
BYME 45°C TR 6 AN R IRAERR EVER], RV RSB (IMD 5
pH=8 J& Bl prep-HPLC (554644 3) itk 52L& 2-p1 (4L, 2 mg, m/z:
[M+H]*723.8, HPLC-RT: 8.116 min) 1 2-p2 ( —##k, 2mg, m/z: [M+H]"723.8, HPLC-
RT: 10.121 min) A A FE 4

&Y 2-p3 Ik

kA4 2-12-p2 (30 mg, 0.01mmol) [FZJF (2mL) ¥ H, AT % (2mL) ,

SRBIAE R IR 0.5 /N, EEIRAEFEMLEY) 2-13-p2. FLEY) 2-13-p2 K HFEE
(2mL) ERH, IIAZK (2mL) , JBAERERE T 45°C hidtad &, SRR RBIR
BRI GE , % B T AT T e (2mL) HH, SE 08 3 0K, SR I IERE (2mL)
R, BRAURE, B=2.0% (035g, 3.5mmol) A= Z =LA (0.28g, 1.75 mmol)
TMNE FIR ik &b, BRIFTRAWAE 45°C FHCHE 6 /N JREIRGERR 27577, FR
VIR R S KB (M) 7Y pH=8 J54£ prep-HPLC (4 E4:4F 3) 2B 251
2-p3 (“#dh, 03 mg, m/z: [M+H]" 723.7, HPLC-RT: 10.121 min) A A o[l {4,

AW 2-p4 B4 ks

R EY) 2-p3 B RTTE, FALEY) 2-12-p3 (17mg, 0.01 mmol) MWIFEILA
Yy 2-p4 (%, 04mg, m/z: [M+H]"723.7, HPLC-RT: 9.632 min) A fafE{4,

SEMER] 5. AEW 3-pl, 3-p1/3-p2 Fl 3-p3 (B4 HK
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\)y—NHB:
N 9 N z
7N . TBSQ
d TBSQ HO
N )—NHBz HO ! N_ S
— N 1 N_ S 0=p-0 | W{
7N 0=p-0 N H
O N__N N NHBz 1 JURUI
DMTFO 7 HO = SO0 o° o0—
* O; O YN
% NG5S o, f NC Ps,
O "Pa
TBSO 0.0~y H Y 4= gooTT NG P DCA q S sres
N o=p-d ored —m & ,omss ¢
| Z. ot £ ) N
\r \I/ O g NAN'(LODMT' TR NN of
. 29 BziN— | ° BzHN \:/N .
\ 4
\_/ 33 N
/—N
N D—NHBz
7N —
N>_?—NHBZ o §
_ o o
0.
o NYS /\/O\P/;;\S_Z‘ \(rJr
o) / s NeT T o\ otes -
N N . s o omBs \ TR
DMOCP Q, 5T L p-SH -
— o otes \ OTBS - AR "
e 4 & PH NN O (o] ZfE
Mewer = R T A o
NAN—D\/O O —
_( BzHN—§ N 3.6-p1
BzHN— N N 36p2
N 3-5 3-6-p3
N
7N 7
N Y—NHBz N>=?—NH2
o o OGNS o} /o/\(Oj,N s
S Y Yy
¥ oy O = " / o "on©
OTBS 1) &K HEE
o, QTS N\ gy R - % O N\ ey
7 R 2) ZJERCRALE r@vo Ve \é)
O’ N
NN © N NN
- - 3-p1
BzHN—Q N 37-p1 HyN \N/N o 1/3p2
N 3-7-p3 3p3

LU 1: B4 3-1 (CASNo.: 129451-95-8) (2.36g, 2.4mmol) FIH[i]{£ 2-9 (1.05g,
2mmol) 7375 ZJiF (10mL) HLybikss, EEMWX, HauET OF (SmL) H, £FH;
BAGRY, 0°CF, MEY 3-1 WCIFEREEMAZIEAH 4 50 Fima9 2-9 1
ZIEEm S, BREAYEE 1 /NS, DDTT (0.49g, 2.4mmol) HIAR] ik s w7
W, AREhidE 1 S, REIERR L, IEBR IR AR A 3-3 (1.3g). m/z:
[M+H]" 1501.5,

W 2. BAGRPT, # DCA M-SR EVEHR (0.6 M, 10mL) IIAEMLAY) 3-3
(1g, 0.66mmol) ] & F %t (3mL) /K (03mL) KBS ERF . RMNAKRBIEE 0.5
/NETJE o NIERE (3mL), JEFEIKGE, FREEVIF Flash 24T (ZJEARTREHKIE (10
mmol/L) =60%) ZiLIE44 3-4 (390mg, MLIEEL) JEA MK, m/z[M+H]1199.6.

LR 3&4: LAY 3-4 (250mg, 0.21 mmol) AHLNE (1 mL) JLHbik4s, EE =K,
SR G B ARAERERE (2mL) A1 & FiE (2mL) KR A&7, %% DMOCP (775 mg, 4.2mmol)
IMANE B R RNAE R, IBAWEESRE 10 980, BRG5EMEY 3-5 FIRM; K
(756 mg, 42 mmol) F 3H-1,2-ZKFF T#M;-3-Fi (71 mg, 0.42 mmol) EEIIAZEI b
3-5 BRI, =R AEE: 20 8, SRIE INAREREANKIETR (2.7%, S0mL) , KAHH
LR CBEREA, B A NUEIER S . PR B A Flash HEMT (LJE/MRIREHAER(10
mmol/L)=10-80%) #ift#F 25 3-6-p1 (50mg, LCMS-RT(Thermo): 2.143 min) , 3-
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6-p2(15 mg, LCMS-RT(Thermo): 2.230 min), 3-6-p3 (18mg, LCMS- RT(Thermo): 2.320min)
Al Ak .

A5 A4 A W 3-6-p1 (20 mg, 0.02mmol) KIZEE (2mL) &+, IAFT B
(2mL) , NARRZLEE FHEE 0.5 /M, AR5 EHR48 210 54 3-7-p1 (25 mg,
D o m/z: [M+H] 1159.9.

AP 6: LA 3-7-p1 (25 mg, FLHD FEE (2mL) BHWF, MAZK 2mL) ,
AR BRAEEHE h 45°C S, SRIEH I SOV ELHE Dk Rk 4, 4 Bk BE WV e £ T 15t
g (2mL) 1, b 3 K, ARUEINNIEE (2mL) HEE, SSRYTN, B =40 (035
g, 3.5mmol) M=Z=FAE (028g, 1.75mmol) NP ik kAR D, SRR
HWME 50°C TR 6 /NN R IRGERR LA, SRV IR EEOK AR (VD R
pH=8 J5 EL#EL prep-HPLC (4 #E4kAF 3) 2ifb3EML A9 3-p1 ( 24k, 0.7mg, m/z:
[M+H]" 723.8, HPLC-RT: 9.726 min) 1 3-p1/3-p2 B &% ( %L, 1.1mg, m/z
[M+H]"723.8, HPLC-RT: 9.726 min £ 11.161min).

&4 3-p3 HIA H:

AL E W) 3-6-p3 (50 mg, 0.04mmol) HIZNE (2mL) W, MMAST I (2mL) ,
RBLAE F R IR 0.5 /N, ELESRAAIS B 5 3-7-p3 - AL A4 3-7-p3 B EE(2mL)
B, MANZK (2mL) , NARRAEBHE T 45°C Hidbid 10, SR 54 S R EL
WA, KRB VE AL T EEAENE (2mL) LW 3 0k, SRS INAAERE (2mL) V&7,
RAEYT, B=2 (035g, 3.5mmol) M=ZE=HIA (0.28g, 1.75mmol) JIA
B R NAR RS, BB AGYILE 45°C THEE 6 /N DR 4E bR 2 7E 7], FREBVIH
PRER B KA (IMD 7 pH=8 JG% prep-HPLC (7 &E%A4F 3) 2ifb132Mb 5% 3-p3

(5, 22mg, m/z: [M+H]" 723.7, HPLC-RT: 11.76min) A A4,

SEHEB] 6: HHIFA 4-3 AR

N
N//_\
o =
7N 47N 7N O-R O(_N. _N
N YNH, . N )—NHBz N Y—NHBz oY DMTrOA(_?‘ 7
_ — ST — — " §
o) S 0. DMTrCI o) N Q F
Ho’\O‘N\&N HOAQ‘NVN - DMTro’\Q"N\?N P ~_CN
P Atwe § i Py it Py O
HO F HO F HO F S-pr
41 42 43

A BAMLRY, 0°C R, =GRS (23.5g, 216 mmol) IR 2'-5-2-M
FURTF (CAS No.: 64183-27-3) (9.7 g, 36.0 mmol) fJRLEE (110 mL) &, #Hitdk 2
NS, MAZRRBES (7.6, S4mmol) , FRIFNEAWEEE TS A. K S
HIIAZK (40mL) FE4iFE 1 /NS, FIMAZIK (40mL) FEeH: 2 /Mo FRIAIK (500
mL) , BRAVH IR CER (500mLx2) ZEEL, & IHANAHITH KRBT, ARGk
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5% 1/5 AR, obuk, pEUFE A THAF P Ak 4-1 (10 ) AAEE K. m/z[M+H] 374.0.

B2 AR, HEDMTICl (1.6 g, 4.8 mmol) AIAF|H ik 4-1 (1.2g, 32
mmol) FIRENE (15mL) ERP, ZilmbiPad & mxMEFPIAK (50mL) , BEY
H .18 2,18 (40mLx3) Z2HL, & A HUAHIT FH LK BRER BN T-45, DRIk 4s, SR B Y H Flash
FEZHT Q% EE &5 aitb 3tk 4-2 (1.9 g AR E A A . m/z[M+H]"676.0,

BB 3 WARY, 0°C K, M NN-“RFELKK (1.1 mL, 6 mmol) Ml 2-/5( 20
NN-— SRR THENE (947 mg, 4 mmol) IAZ|HE{A 4-2 (1.35g, 2 mmol) [
TEF L0 mLYEE A, B R AR IR T B 2 /AN o 1 RO TN K (50mL)
AR IR EANK VB (20mL) , REMH LR B (50mLx3) AHL, &HHAHHEIEH
ToKIREREN T, 8. JEBREIRYE, YREEYIH Flash #1281 (3% FEE/ & Fde) 4l
gk 4-3 (12 g) NEARE. m/z: [M+H]" 876.1,

SEMER] 7. ALEYD 4-pl, 4-p2 AT 4-p3 HIEEL

7N
N H—NHEZ 7N 7N
— N S—NHBz N NH;
P~y Ol e
o N_ S o]
Nc/\/O:P\/TBso‘ : O R s //\g Y HS //\S—T \lol’
4 —_—— ~ : ~ z
RS0 2 o RS ) Gk foR MG
Vi p= 4 8 / e % # /
A o\ y H-SH 2) =ZJR=FA g=0
N7 N"O\/ SH — R "\
—( ¢ N%N’Q\/O o N%N’QVO SH
BziN— N — Nl N 4p1
N: 4-4 BzHN—\ N " 2! N\ 4-p2
\—2 4-5 N—7 4_23

A FARE 4-4 CRIFSEiER] 4 DI 1~4 &R, A 4-3 F12-8 -
WU RS R 4-4 AR SARIEAY) (50 mg, 0.05 mmol) KIZME (2mL) &,
IABUT & (2mL) , BEIREEYEZE FHEE 0.5 /AN, JBRKRYE, R Flash
FEEM (ZBS/TRIR S K VEW(10 mmol/L) =10-80%) 4ifkf3 8454 4-5 (15mg) NHA
B E 1A, m/z: [M+H]" 1047 8.

W2 FALE) 4-5 (30mg, 0.03mmol) [{HFEE (2mL) R INAZK 2mL) ,
SSRAESE 1 45°C FiFE A, DR IRAARR 2], FREEVIETRALE (2mL) R
LW 3 0k, ARG, INNIEE (1 mL) ¥ fE, 2SR T, IMA=240% (0.91 g, 9mmol)
M= =mME (0.58g, 3.6mmol) , FBIFREMAE 50°C FHiE 6 /NS Pk EAAR
B 2VER, FREEM A E KR AIFE T pH=8 J5 HE:H prep-HPLC (43 E4564F 3) Aife13 3
& 4-p1 (HEE:, 0.76 mg, m/z: [M+H] 725.8, HPLC-RT: 9.04min) , 4-p2 ( 4% #h,
0.82 mg, m/z: [M+H] 7258, HPLC-RT: 10.45 min) AL EH 4-p3 ( 4k, 0.97 mg,
m/z: [M+H]"725.8, HPLC-RT:10.35 min) , %At E 4,

SEHA] 8: AW S-pl, 5-p2. 5-p3 Al 5-pd MK

S1
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7N N //—N
N S—nHBZ NF\ NHBz N_ D
o o) NS o o 0. NS c‘)‘ /\G‘N S
XY o~y b Y
N S T A e HS= § ¢ O o on?©
e O bres O  0tBS 1) KR
of eres \ BT Q oms \_ o, —_— % OH N\ _en
P _— R~ 2) ZZ R EAE e e
N i+ P\
Pl S0 2 L oS T aNg

:2_< o
— — 5-p1
o N 5-1-p1 ol N o N
y P’ / 5-p2
HN— 5-1p2 HN—4 5-2-p1 HN— P
N BN 5-2-p2 NH, 5-p4
5-1-p3 Y 5-2-p3 P

W MAED 5-1-p1 (R SERER] 4 DU 1~4 G 7%, B A4 3-2 F0 3
TBDMS-IBU-RG Wi ik (CASNo: 1445905-51-0) AU FERHS R 5-1-p1. 5-2-p2
A1 5-3-p3, XK. LCMS-RT(Thermo)fR B [i1): 2.11min, 2.14min, 2.31min) (30 mg, 0.03
mmol) MZJFE (2mL) S, MART & (2mL) , BRAIFRAGWAZEE TR 0.5 /h
W, R IRGES RS 5-2-p1 (30mg, HHD o m/z: [M+H] 1141.6.

WU 2 LAY 5-2-p1 (30mg, &) FHEE C2mL) EFRHPINE/K (2mL) , &
RIVRAEEE o 45°C St A0, DR IRAAFR 2278 7), SR EVICETIRIEIE (2mL) VAW AL
W 3 Ok, BRJE, IRNRERE (1 mL) 3 fif, ZRP T, IMA=28% (0.35g, 3.5mmol)
M= =mME (0.28g, 1.75 mmol) , HBIFNREMLE 50°C FHH: 6 /N R
ARl VAR, FREYHZK PRI pH=8 J5 EL#EH] prep-HPLC (5B 4614 3) 4ifkid
B EW 5-pl (4R, 0.89mg, m/z: [M+H] 739.8, HPLC-RT: 6.495min) A [ {a 4%,

&) 5-p2 A1 5-p3 HIA ik

FIFACEY) 5-p1 (A RTE, FRE 5-1-p2 (76.5mg, HLD) RNFEILEDY 5-
p2 ( —4%#k, 13 mg, m/z: [M+H] 739.8, HPLC-RT: 10.666 min, "HNMR (400 MHz, DMSO-
ds+D20): § 8.22 (s, 1H), 8.10 (s, 1H), 5.99 (d, J = 7.7 Hz, 1H), 5.85 (d, J = 8.5 Hz, 1H), 5.34-
5.28 (m, 1H), 5.21-5.25 (m, 1H), 5.12-5.16 (m, 1H), 4.43-4.31 (m, 1H), 4.16-4.12 (m, 1H), 4.08-
4.06 (m, 1H), 4.01-3.97 (m, 2H), 3.66 (d, J = 11.8 Hz, 1H), 3.59-3.55 (m, 1H); *'P NMR (162
MHz, DMSO-ds): § 59.36,57.52) A1 5-p3 (—#%&#h, 0.7mg, m/z: [M+H]739.9, HPLC-RT:
10.663 min), A E R,

AW 5-pa B4k

FIRAL A 5-pl BB RO, LG 5-1-p3 (100mg, FA) RNEBEELAEY 5-
p4 (4%ER, 1.41 mg, m/z: [M+H]"739.9, HPLC-RT: 11.973 min) Ay ta[dl {4,

SERG] 9. hIF Ak 6-14 HIE K

0.

§ % GLEl § ™o R ik e ng o DMF

AcO  OAc AcO

OA ) -
ACO_W ¢ Tk ACOAQ—% HRigRE HO/H\O‘Q;;% DMTrCI DMTrOAC7<C))<_ R e/ AN AL
6-2

6-1 6-3
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0. O.

o) o - o) . ey
0 DCA Q FHBR o) 80% — RN R OH  RHRRET
DMTrO HO BzO R AR, BzO ailiacsliy
/\Sj:)f — R /\S—Z:-k S /\S—Z:)T /55—7:%' i
-0 (o AT —0 (0 TEA —0 (o) —0 o
6-4 6-5

6-6 6-7

NH, NH, NHBz NHBz
S N S N S N
LY T A
/\CTOAc NN BO—~ o NN smmmam PO\ og" N &EikHaq HO
BzO \_/ ‘ - .
N "OAC & E I]Hjﬂ/? & % E%\%U@/ L‘HW? P

o -0 oac -3 “oac —d *on
6-8 6-9 6-10 6-11

DMTrCI

:<S X X X
P =<
; . DMTFOW N 0 DMTrOW N ——— = HO—\ o N7°N
. _ ST _\(_7’ _
M —\ |, O *NHEL ~. 0 ey

-0 o —&° “o-PH —d “o-PH
6-12 613 O 614§

B 1 DY Z B (150 g, 472 mmol) ETAEN (1L) 1, 0°C 221N A fit
(11.9g, 47.2mmol), JYe, SMNAK RS THEE 12 /. 18] SR A I N LR T
IR EEAKIER, MR &S, H 2R AE (500mLx3) #EEL, A& 3 HUH I+ H A
1T ER KBRS, A B A NUAHIT LK R B A T4, DRV RV 4A, TR B84 Flash AEJ2HT (0-
60% .18 ZES/ A TR ik hia ik 6-1 (100g) NEAIRYI . m/z: [M+H]275.0,

B2 HlifE 6-1 (100g, 365 mmol) &% T HEE (100mL) 1, JIABKERE (150
g, 1.09mol), RNAERZE\SFE 12 /N, 38, JERIEEAYE, TR EEY% Flash £ 287
(0-10% B/ & Hke) 4itb gk 6-2 (603 g) AAMEMEME. m/z: [M+H]" 191.0.

B3 BAURYY, 0°C K, 48 DMTrCl (128 g, 379mmol) 43HEANA R i) {4k 6-2
(60g, 316mmol) FHEHALLE (300mL) T, KNARR RS 12 N5, 16 Hh
MK (100mL) KN, JRIRGERR 257, TREEWE Flash HZEHT (0-50%F7 ik
IR B #EAAF B R4k 6-3 (1503g) Al 4.

B 4 BAARY, 0°C K, A (18.3 g, 458 mmol, 60%) ATk 6-3 (150
g, 305mmol) ) DMF (500mL) &K, REAERIE 0°C THiH: 0.5 /NI o SR 5Kt
Ft (56.3g, 396mmol) MAZR| FIR MR ZR T, ZEMH: 3 MR, 285 0°C MK
(100mL) FIZEE 2.6 (300x3 mL) ke, AHAHHMWA K (S0mL=2) HEk, 7538
AN TCKBRER AN T, A HUAHR R 4315 B (144 6-4 (150g) A B fE & . m/z:
[M+H]*507.1,

A5 0°CF, #EDCA (344 g, 2.67 mol) AR (A& 6-4 (150 g, 296 mmol)
B &S (500 mL) ¥, IR RLE 0°C FHCHE 3 /. AR5 I R A T AR IR
ERAK VBRI K, KA & BE (300 mLx3) A HL, & 354 WA A& £h7K (150 mLx2)
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ek, A B A NUAEIF F ORI ER BN T8, A UM AE, R B4 Flash #EZHT (0-10%
s/ SR ) ditkB ik 6-5 (50.2g) NEAMGFEA. m/z: [M+H]" 205.0,

B 6: 0°C T, EIHEEE (41.2 g, 294 mmol) JIAF &4 6-5 (50 g, 245mmol)
=& HE (500 mL) R, REKRIEZE THEE 12 M SR IRE RN, 7K
M =& R (150mLx3) 2, AHANAHAEMREK (150mLx2) ik, 58
BUAHIE FH O K BRI T4, o8 R4, FREEMEZ Flash HZHT (0-70%F it/ 2.1
B AitkiFhak 6-6 (653g) NEME A, m/z: [M+H] 309.0,

B 7. 0°C T, B[4k 6-6 (65 g, 211mmol) ¥ T = FBEH /K VAW (150mL, 80%)
H, ROBAR RIEEE T 5 /NI JEIRAERR 2 KT AT, SR 5 R NI MR B IR
SANKIETR B, A &4 (100 mLx3) A, A HUAEAMAERK (150 mLx2)
Vs, A BEA VAT KRR A T4, A WA R IR 4543 h IRk 6-7 (50.2g) AR AM
[ERENS

IR 8. A 6-7 (50 g, 187mmol) FAILIE (150mL) ¥ HH 22 12 I N e B2 1T
(114g, 1.11mol), AR RAERIEFHHE 12 /NEF. W IRAAFR 22 KB EF], RIE R
LYK FH VLRI B SN K T TR e ¢, KA B2 2.l (100 mLx3) AEHL, &AL
A K (100 mLx2) Hei, 7 EANAE I TR T8, 8. AR,
W B4 Flash H: 2 M1 (0-70%F7 i/ 2.2 2,185 i ik 6-8 (60.2g) A Al
1

BB 9: BAFYE, # BSA(13.6g, 116mmol) fiNF 7-5 FEMEME I [4,5-d |5 E-2(3H)-
fifl (6.5g, 38.7mmol) FlH[i]{k 6-8 (16.3g, 46.4mmol) FIZE (120mL) ¥EWH, KM
RN 1/ fe MR E =T, 4 TMSOTE (17.2g, 77.4mmol) JIAZE] iR
SOBEIE Y, ARSERIRACRE 72 /NS o RS NV FE R IR, ORI A AKIE RIS I B
WP, KA G CBE (150mLx3) ZKHL, A IFAHUHIT AR, 2B adER T
IKERERAN T, L€, W4s, WA Flash FL2H (2B ZE/ A= 3/4) aitkigd
[k 6-9 (5¢) AyEkE ik, m/z: [M+H]+ 461.0,

IR 10: 0°C K, BZEFBA (53g, 38mmol) IIAFIT{E 6-9 (5g, 10.9mmol)
IRERE (SmL) &R, JONAR RIEZE TS A BB IIAK (50mL) K
RRBL, KA B2 2B (150mLx3) ZEEL, & IHANUHEIEH KRS, 2 BANHEH TR
BT, 1UE. IR4E, SREVIH Flash HZEHT (1R ABa/AhlE= 1/1) 2ifq5 b a4k
6-10 (6.8g) MikE AL A, m/z[M+H] 669.1,

BB 11: 0°C F, AEEAKER (36mL, 1M IIAZ|H {4 6-10 (6.8g, 10.1
mmol) [¥IVYEIERE/FEE (60/20 mL) JRAVEH, RBAER 0°C Tk 2 /MeF, S5 H]
e BR oA RO A pH=6, H5 LBRYE AR 1/3, AR, 1298, 3K
o3k, EETEESRPEAE 6-11 (3.8g) NEMFE K. m/z[M+H]'419.0.
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AR 12: BAFEPE, B DMTCl (3.6 g, 10.9 mmol) JIAF|HE{A 6-11 (3.8 g,
9.09 mmol) HIMLEE (60 mL) AHH, RMARRZFE FHRE R R IRAA 2355755,
WY Flash A28 CRlEE 28R 2. B5=1/1) 2iibf8 ik 6-12 (6 g) Ak FE 14,

AU 13 W IEEE (4.9g, 20.8mmol) JIAFIF A4 6-12 (5g, 6.94mmol) [
g (SmL) ¥ERF, RERERSEFE 1A, IA=28 2mL) fiK (2mL), &
RIS Ao, K (SomL) #ks, A & A HEAEL (60mL X3), A IFANAHA
WRER AR TB (5%) Peik, 2B AN KRR AN T4, 1198, W4, W H Flash
FEEMT CREE/ A& B ei=1/10) Zifb B IiA 6-13 (5.1g, =2 0%E) NEAMRE K. m/z
[M+H]"886.3.

AP 14: 0°C T, #EDCA [ & FHEH (0.6 M, 50mL) JIAZEIH[A)44E 6-13 (3
g, 3.39mmol) K-S F T (20mL) FRF, ZilBH: 1 NG, HERERF A=
CHERESE (ImL) FEBE (3 mL), ABIFNR AL SR T4 10 2805, WEk
ik B VERAF B Rk 6-14 (2.5, MEREER).

SEHEB] 10: L5 6-pl, 6-p2. 6-p3 Fll 6-p4 [KIA K

7N
N N N
N>=e'NHBZ V2 — N
o _ _
O N__S
/ Ag Y oAé;N\“,S O"@ANYS
O. & ) A%
Nc/\/S,,P\ -0 3 R HS\/ ~§ : O Ik HS\P/ -~ ©
E S / ZH5 A9 % £ 07y )
¥ =0 H Y 0 el 'y /
el S e e % o
z 8H R ’OV —H
N NAN’Q\’O ® NN AT
Bz },JN BzHN—2=<N HN— N SE;
6-15 \ 6-16 y -
N—7 N—7 6-p3

AR FAEY 6-15 CRIFHSRHE] 4 23R 1~4 BIE BT, ik 6-14 Fil 4-3
NSRS 6-15, NVARRMERAY)  (50mg, 0.05mmol) HIZHE (2mL) ¥R
H, IIARUT B (2mL) , BRI S =E T HEE 0.5 /AN, IEKRGEREIL A 6-
16 (40mg) . m/z: [M+H]* 948.0.

W2 LAY 6-16 (40 mg, ALED MHEE (mL) ERFMAZK (ImL) ,
TEFHE R 50°C Bttt 5 /N, SRS H B Z G B RR KRN, BEER T, SREEYH
prep-HPLC (4 B44% 4) 4ifb B354 6-p1 ( 4%EE, 3.6 mg, m/z: [M+H] 740.0,
HPLC-RT: 10.814min), 6-p2 ( —#%#k, 3.2 mg, m/z: [M+H]*740.0, HPLC-RT: 11.380 min),
6-p3 ( —#h, 3.9mg, m/z: [M+H] 740.0; HPLC-RT: 10.370 min; '"H NMR (400 MHz, D20):
§8.36 (s, 2H), 8.12(s, 1H), 6.61 (s, 1H), 6.11 (s, 1H), 5.79 (s, 1H), 5.39 (d, /= 51.6 Hz, 1H),4.93-
5.02 (m, 1H), 4.36-4.48 (m, 3H), 3.84-4.03(m, 4H),3.51 (s, 3 H); 3'P NMR (162 MHz, D20): §
56.49,51.13; YFNMR (162 MHz, D20): § -202.92.) 1 6-p4 ( —##k, 23 mg, m/z: [M+H]
740.0, HPLC-RT:11.650 min) , )4 A4,
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SEHER) 11: P EAE 7-1 FO AR

MR sl 3 hiafk 2-8 HIE I, HV Bz S-S 5L e T[4, 5-d]WE g -
2,7(3H, 6H)- il (&% J7iEZ 8 J. Med. Chem. 1990, 33, 407-415 (L &5W) 4) 453+
A 7-1 N A . m/z: [M+AH]"599.1,

SEMER 12: AW T-pl, T-p2. T-p3 Al 7-p4 (G,

YNH HoN HoN
- s .
= o
o} — )=8:
0 N_ S o. >_2: o
o T Y Y
NC R TBSO & ki vs. P HS., ¢t 0
B0 / L o\ TBSO 3 1) UK/ RE N 5
¢ o B RO0 | ———— B9 /
Né\ND\/O Ly Dv _gSH 2 SOBSREAME .«OVO/FFO
—( ° NN~ 0 NN SH
= — 7-p1
B \N—//N 72 BzHN N HN—{ N 7-p2
\s 7-3 \— 703

7-p4

BRI EY 72 (RIFSiEd] 4 058 1~4 B& D775, FREE 7-1 1 4-3 4
IR RS R 7-2, NAEFHEIBEY)) (330mg, 0.3mmol) ZME (2mL) &R+,
IMART B (2mL) , SEIFEAWAEZIR TR 1 /N, WRIKRYE, 5REBYH Flash £
BT (MR IR A S K (10 mmol/L) =0~60%) i3 EIL44) 7-3 (100mg) N
B4k . m/z: [M+H]" 1063.8,

B2, LAY 7-3 (100mg, 94umol) HIREE (2mL) VB IMAZ K (2mL) ,
SBLIBAEEHE th 55°C HiH: 5 /NI, BB IRAERR LA, FREEMETBRLE (2mL) ER
AL 3 IR, AR E, IANEEE (1 mD) EE, ZAURTR, IMA=2 (mL) f=
CE=RALE (0.5mL) , BRIFNEEWYILE 50°C THcH: 3 /M. JRIRAaR[E 22857, ik
B3V FHZ KR pH 2 )5 B2 prep-HPLC (3 E5454F 5) 2tk 3 214bA4 7-p1 (=
Hh, 129mg, m/z: [M+H]"741.3, HPLC-RT:9.058min) , 7-p2 ( —##h, 441 mg, m/z:
[M+H]"741.3, HPLC-RT:9.590 min) , 7-p3 ( —#%k, 2.3 mg, m/z: [M+H] 741.3, HPLC-
RT: 10.438 min) ALEW) 7-p4 (—Hidh, 24 mg, m/z: [M+H]" 741.7, HPLC-RT:10.929
min) , 58,

M 13: L5 8-pl, 8-p2. 8-p3 Hl 8-p4 (4K
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(3mL) &

LA 8-1 (FIFISEHEN] 4 598 1~4 AT, Bl iEA 2-9 F1 4-3 Ky
¥ (618 mg, 0.61 mmol) [JZ M

i

H, IANSBUT % (3mL) , 13 BIRIRSWE SR T 1 /AN, JRERSE, 5B H Flash
FEEMT COIE MR A K 7 (10 mmol/L) =10~80%) #ifb 324k &4 8-2-p1 (67 mg) -

8-2-p2 (40mg) .

SERLS

8-2-p3 (40mg)

8-2-p4 (87mg) ,

B A aEiE . m/z [M+H] 10477,

AIR 20 HALAY) 8-2-p1 (50 mg, S2umol) HIFEE (ImL) W IIAZE K (ImL) ,
BB AE R 50°C HidE 4 /NI, JURIRAARR VAR, SREMAETEELEE (ImL) K

ZE=FALE (05mL) , BRIRES
B3 2K VR pH ZE k5 B4 prep-HPLC (434644 5) Atk 534k 54) 8-p1 (—

Hih

8-p2 (—#k#h

AW 8-p2 L ks

WI{E 55°C T HidE 4 /N

, 7mg, m/z: [M+H]"725.5, HPLC-RT: 11.702min) A {a[E 1%,

W 3 R, SRJE, INNIERE (1mL) VEfE, AR, IMAZZME (mL) f1=
o WRIRAARR VG, Bk

R &) 8-p1 W& B2, L&Y 8-2-p2 (40 mg, 0.04mmol) SNAFENMLAY)

1 &4 8-p3 A B

, 1.98 mg, m/z: [M+H]"725.6, HPLC-RT: 10.602 min) A & [ {4,

FIFHALA Y 8-p1 A 1%, FIALEY) 8-2-p3 (40mg, 0.04mmol) KNASEIL A
8-p3 (4, 1.1mg, m/z: [M+H]"726.1, HPLC-RT: 10.556 min) A3 [l 44 .

AW 8-pa (4 il

FIRAE 8-p1 (G K TTi%, FILEY) 8-2-p4 (80 mg, 0.08mmol) M AFE|k A4
8-p4 (#i#h, 7.5mg, m/z: [M+H]'725.6, HPLC-RT: 12.102 min) A A €l {4

SEHR] 14: FPIEAK 9-4 A1 9-5 (KA K

:;@A(_T

OAc —.

Ac

TMSOTf
TR

O. O
AcO/\(j

Al oac
91
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/ / /

o}
FeAK I DMTrOA(_\/, ke, ke DMTO
%

NI %
HO  oH 880" oH HO _oTBS
9-3 9-4 9-5

DMTrO

B BAEYR, H 1-R R (25g, 172mmol) , VI ZEEEER (137 g,
431 mmol) M1 BSA (105g, 517 mmol) JIAZITE/KZSE (200mL) B H, [ 1 /N o
e MR R A R, 4 TMSOTE (62 mL, 344mmol) AIAF] Bk e Sl b, 4k (R34
P 5 /NI o B SOBLTBRE 2 0°C, MR BRI A BN A TR 22 18 I N B Bk e Ry, 85
pH 2| 7 /247, /KA R B (150mLX3) #HL, A A HUAHIFHAKSE, 2 SANUAHH
KRR T, L. K48, B Flash H:Z M Child/ 28R 2. 85= 2/1) 43
HEA 9-1 (41.1g) NG AR . m/z: [M+H]™404.0,

B2, 0°C N, IPAEMBUKER (510mL, 1IM) AR a4k 9-1 (41.1g, 102
mmol) [JZJiF (300 mL) ¥, SNARRFEMHE 1.5 M. A KE O AFEENTH,
1h 98, BEUEH K BE 3 IR, B TR S B PRk 9-2(18.5 g0 (A A [l 44 . m/z: [M+H] 278.0.

AR 3 BAE T, ik 9-2 (17.5g,63.1 mmol) SHEBEILHE T 3 7k, REE
fRAETCAKIERE R (100 mL) - 0°C K, 8 DMTrCl fImEE (22.5 g, 66.3 mmol, 50 mL)
EROMNE] FiRyERcrh, BACZIRE R HERE 3 /M. K (SomL) KRB, 2R ER
FEEL (100mLX2) , A IEHAIFFRIERGE, REYH Flash #2871 CAihlg/ 28 2B
=1/1) #ifbB itk 9-3 (32.6 g0 FNFEAMEME A, m/z[M+Na] 602.0.

LI 4. BAGEDF, tbEW9-3 (12g, 20.7mmol) FIBKME (49g, 72.5mmol) 5
ML L T 3 IR, SRIGVAMAE S AKIEE (S0 mL) . 0°C K, 48 TBSCI (3.4 ¢, 228
mmol) MR FRER S, R R=FRBBFEEA . IAK (50mL) , ZERZEE (100mL
X2) ZEH, AIFANHIFHARYE, KRR T, 98, W44, EYH Flash 2
T CHIMEE .18 2.B5=10/1~6/1) 2iAL 3B EY) 9-4 (43 g, FEAGREIE, M) Flo-
5 (3.5g, FKAMEEK, WIEKX) o 9-4: m/z[M+Na]"716.0;'H NMR (400 MHz, DMSO-ds):
88.28 (d, J=8.4 Hz, 1H), 7.71 (t, J = 8.0 Hz, 2H), 7.65 (d, ] = 8.0 Hz, 1H), 7.53-7.45 (m, 3H),
7.36 - 7.32 (m, 6H), 7.26 (t, J = 8.0 Hz, 1H), 6.93 (d, J = 8.4 Hz, 4H), 6.46 (d, J = 8.0 Hz, 1H),
6.29 (d, J = 4.0 Hz, 1H), 5.14 (d, J = 6.0 Hz, 1H), 4.28 - 4.26 (m, 1H), 4.20-4.16 (m, 1H), 4.14-
4.20(m, 1H), 4.05 - 4.00 (m, 1H), 3.74 (s, 6H), 3.37-3.35 (m, 1H), 0.82 (m, 9H), 0.03 (s, 3H),
0.01 (s, 3H);9-5: m/z:[M+Na]"716.0;'H NMR (400 MHz, DMSO-ds): 5 8.27 (d, J =8.0 Hz, 1H),
7.75 - 7.70 (m, 2H), 7.66 - 7.64 (m, 1H), 7.52 (t, J = 8.0 Hz, 1H), 7.45 - 7.43 (m, 2H), 7.35 - 7.25
(m, 7H), 6.92 (d, J = 8.4 Hz, 4H), 6.50 (d, J = 7.6 Hz, 1H), 6.27 (d, J=3.6 Hz, 1H), 5.39 (d, J =
6.0 Hz, 1H), 4.28 - 4.26 (m, 1H), 4.05-4.00(m, 2H), 3.74 (s, 6H), 3.46-3.44 (m, 1H), 3.22-3.18
(m, 1H), 0.78 (m, 9H), 0.03 (s, 3H), 0.01 (s, 3H).
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SEHEB] 15: ALEW) 9-pl, 9-p2 F1 9-p3 HIA A

LOH. 0, [
/ N Ph™ P Ph N s N

O, 0
O 0O +
o —— >  HO
o o — 9% . DMTrO/\(j = A(_\/,
DMTFO/\(_\/ o / ZOHERERE L WEE
& %, +

&
&
o.- “otBs O,y OTBS
HO “ores EhH O, Py OR_,
9-5 98 9-7

° @ ©
o o N o N
(:lf:j:',\lk( O/\g o/\g
S

0. H
onmo (Y XM 9

RGN N. O DTT Q
856" o0~ WA TR { Y 3_.oms© A LOTBS
=N =\
\rNW/ HN © ODMTr HN 0 ODMTF
a e

m‘m NH, O/\G‘N@

sl g
N N P_ o/ng o\ OH
1)DMOCP., LT o jotss \ OSTHBS 1) R s RS”
—— Re gy ) W g v
) 3 o~ o 2) SZRE=EME NZTN N
Ty o~ o
3 — 0 N
o] No HN 4
HN—{ 9-11-p1 _<NH2 o
N 9-11-p2 opa
H 9-11-p3 03

A1 BARY, 0°CF, fEWEEER KB (3.1g, 13.4mmol) MARILE) -
5 (3.1g, 447 mmol) HIMLEE (20mL) EWH, KMNAKRZRBEFE 0.5 PFE, A=
(3mL) Ak 3mL) , HBEIFNEAYZ RS S 280, K (SomL) #kE, HRHE
JAPIFEEL (30mL X2) , AIFHEVAHRIKEE, S @AV TKmEN TR, S, K
4, GREYH Flash FEENT (SR b/ B/ = 2 M=100/5/1) #3464 9-6 (4.5g,
=R REABREE. m/z: [M-H] 756.0.

A2 RET, I DCA K AP LEER (0.6M, 46.5mL) MAFMLEY 9-6 (3
g, 3.49mmol) K& HLE (28 mL) F/K (1 mL) FREVERT, =M 30 754f
J&, HE ST IS R (28 mL) ZkERiihE 1 /NEE, OSBRI  HAGE (A R
Toth, SREEMAMLLE (28 mL) , JURIKRAEFR LIEFSBILEY) 9-7 (3g, MEmEdh, A
m) o m/z: [M+H] 445.0,

IR 3&4: KA 9-7 (Bg, MiD BT TR (15mL) W, WEKAE, %
BAEEE =IKJGMACHE (50mL) ¥Ef#, TN 4A 5FiF (1g) o 44 3’-TBDMS-ibu-
G W EMEIZ B4k (CASNo.: 1445905-51-0, 3.4 g, 3.49 mmol) & T TIRAIZHE (15mL)
W, JREIRGE, ZEREEE SIRE AN ZIE (20 mL) Ef#E, BN 4A 950 22 .
0°C T, % 3°-TBDMS-ibu-rG MTEBLIZ AR K CIEVER, SN2 a1 9-7 M LIEE
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B, BRIFRAGMAAZR T 05 /NS, # DDTT (0.72g, 3.49 mmol) JIAZE] I
W PR, R 3 N R gE, JERR A, AR SR A IAK (1mL)
SRIG A H M DCA (3.6g, 27.9mmol) , HEIFESWZENFE 2 /o [ H R AR
I = 23 RERE (28 mL) , ZkERBHE 1/, InAREsE (28 mL) &, OB R IR
45, HREEWH Flash FE 20T (2B /MRS KT (10 mmol/L) =50%) #ibi3 254 9-
10 (680 mg) A EM A, m/z: [M+H]" 1053.9.

PR 5: %% DMOCP (0.7g, 3.8 mmol) — XA 454 9-10 (200 mg, 0.19 mmol)
ITEKIERE (8 mL) AH, KRB EWZER FHFHE 0.5 /M. ¥ 3H-1,2-28 I —1ii-3-
Bl (38 mg, 0.23 mmol) ELEIIARI FIRRRBIE T, B 0.5 /M, IIABRIRE
IKVEW (2.7%) FWRINL. RINIREWH IR B (50mLx2) ZEEL, A A7 HIAH FH A
TR KB, ToKEREREA T, 1L98, JEBRIEIRAT, B prep-HPLC (4 BS 544 5O
2tk 1831 54 9-11-p1 (13.5mg, LCMS-RT (Thermo): 2.023 min) , 9-11-p2 (30.2mg,
LCMS-RT (Thermo): 2.157 min) 1 9-11-p3 (38.0 mg, LCMS-RT (Thermo): 2.300 min) J%J
NEAGEA . m/z [M+H] 1067.9.,

D S

B 6: BALEY 9-11-p1 (10mg, 0.094mmol) & T FRZEEVE (1 mL, 30%) 1,
FIBFE 1 /NS EEEUEIRSE, BB ETIEEE (0.5mL) 1, IIA=Z8% (0.5 mL)
M= =5 MHE (025 mL) , REARRLE 50°C FHiH: 5 /AN EmERYE, B H
FREERRE, SRISRMIRZE /K pH 2 8~9. FIfER AL prep-HPLC (4rE4cAt 5) 4lifk
B34k 5% 9-p1 (4.07 mg, HPLC-RT: 11.311 min;m/z: [M+H]* 716.8;'"H NMR (400 MHz,
DMSO-ds): & 8.26 (d, J= 6.0 Hz, 1H), 8.19 (s, 1H), 7.73 (t, J = 7.6 Hz, 1H), 7.68 (d, J = 8.0 Hz,
1H), 7.53 (t, J = 8.0 Hz, 1H), 7.42 (d, J = 7.6 Hz, 1H), 6.69 (d, J = 7.6 Hz, 1H), 6.51-6.47 (m,
2H), 6.22 (d, J = 4.0 Hz, 1H), 5.90-5.82 (m, 2H), 5.52-5.51 (m, 1H), 5.08-5.06 (m, 1H), 4.95-
4.90 (m, 1H), 4.88-4.86 (m, 1H), 4.65-4.61 (m, 1H), 4.57-4.55 (m, 1H), 4.40-4.36 (m, 2H), 4.25-
4.19 (m, 2H), 4.10-3.99 (m, 2H), 3.94-3.87 (m, 2H); >'P NMR (162 MHz, DMSO-ds): § 56.49,
54.10.) NyE A,

AW 9-p2 HIE

LA 9-p1 I RETT s, FIAL G 9-11-p2 BG4 prep-HPLC (4854644 5) 4l
BB A 9-p2 (4.45 mg, HPLC-RT: 11.389 min; m/z: [M+H]* 706.8; '"H NMR (400 MHz,
DMSO-ds): & 8.26 (d, J = 8.0 Hz, 1H), 8.02 (s, 1H), 7.74 (t, J = 7.2 Hz, 1H), 7.67 (d, J= 7.6 Hz,
1H), 7.53 (t, J = 7.6 Hz, 1H), 7.37 (d, J = 7.6 Hz, 1H), 6.91-6.34 (m, 4H), 5.87-5.85 (m, 1H),
5.37-5.19 (m, 2H), 4.38-4.37 (m, 1H), 4.21-4.19 (m, 1H), 4.11-4.05 (m, 2H), 3.74-3.70 (m, 1H),
3.01-2.99 (m, 8H); *'P NMR (162 MHz, DMSO-ds): § 59.18, 56.65, 54.32, 47.74.) N[
{8

AW 9-p3 L ks
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LAY 9-p1 BB T, FIALAY) 9-11-p3 BG4 prep-HPLC (5B 4AF 5) 4l
LB BMEE M) 9-p3 (7.0 mg HPLC-RT: 10.912 min; m/z: [M+H]" 716.8; '"H NMR (400 MHz,
DMSO-ds):  8.26 (d, J = 8.0 Hz, 1H), 7.97 (s, 1H), 7.73 (t, J = 7.6 Hz, 1H), 7.65 (d, J = 7.6 Hz,
1H), 7.53 (t, J = 7.6 Hz, 1H), 7.44 (d, J = 7.6 Hz, 1H), 6.62 (d, J = 8.0 Hz, 1H), 6.56-6.52 (m,
1H), 6.33 (d, J = 6.8 Hz, 1H), 5.86 (d, J = 8.4 Hz, 1H), 5.27-5.23 (m, 1H), 5.06-5.04 (m, 2H),
4.46-4.40 (m, 2H), 4.22-4.18 (m, 1H), 4.12-4.08 (m, 2H), 3.96-3.92 (m, 2H), 3.78-3.75 (m, 1H),
3.01-2.95 (m, 4H); *'P NMR (162 MHz, DMSO-ds): § 57.77, 50.27.) NAGRE{A,

RG] 16: LA 10-p1, 10-p2 AT 10-p3 I &K

WA 10-4 F1 10-5 (140K

DMTFO DMTrO

% § g
TBSO OH HO§ OTBS
10-4 10-5

FIFALA Y 9-4 F1 9-5 BIA HTTiE, FWEIMR-4(3 H)-B A 16 J5oR S A 2L A
10-4 (2.0g, tPERD F110-5 (3.4g, HPEAND, BAAGREME. m/z: [M+H] 695.0; 10-
4: 'HNMR (400 MHz, DMSO-ds): § 8.50 (s, 1H), 8.16 (d,/ = 8.0 Hz, 2H), 7.86-7.82(m, 1H),
7.67 (d, J = 8.0 Hz, 2H), 7.58 - 7.54 (m, 1H), 7.40 (d, J = 8.0 Hz, 2H), 7.31 - 7.22 (m, 7H), 6.89
- 6.87 (m, 4H), 6.09 (d, J = 4.0 Hz, 1H), 5.10 (d, J = 8.0 Hz, 1H), 4.38 - 4.36 (m, 1H), 4.13 -
4.09 (m, 2H), 3.72 (s, 6H), 0.81 (s, 9H), 0.01-0.00 (s, 6H); 10-5: 'H NMR (400 MHz, DMSO-
ds): 8.53 (s, 1H), 8.15 (d,/ =8.0 Hz, 1H), 7.86 - 7.82 (m, 1H), 7.67 (d, J = 8.0 Hz, 1H), 7.58
-7.54 (m, 1H), 7.41 - 7.39 (m,2H), 7.30 - 7.19 (m, 7H), 6.85 (d, J = 8.0 Hz,4H), 6.06 - 6.05 (m,
1H), 5.36 (d, J=8.0 Hz, 1H), 4.31 - 4.26 (m, 2H), 4.02 - 4.00 (m, 1H), 3.71 (s, 6H), 0.79 (s, 9H),
0.02 - 0.00 (s, 6H).

=N _N
~r O ~Crh
O. / & = lo} +NH4 s //\O‘
NCTTNR=s Z p_o 0. E’OHO
o‘/ Fel-SAN %THBS 1 WA / .
RS ‘. > Re
a 2) T TEAE e o +
N%NVQ\/O 0 N%ND\/ o NH,4
O No O N
/
HN—{ 10-11-pf HN—( 10-p1
N 10-11-p2 10-p2
H 10-11-p3 10-p3

&Y 10-11-pl, 10-11-p2 M1 10-11-p3 G Ak MHSEHES] 15 B8 1~5 5 8T7
%, HALE 10-5 MBI RV NG 4 prep-HPLC (43 B 464 6) 2i b8 EIML &4 10-11-
p1(7.0mg, LCMS-RT (Thermo):2.020min), 10-11-p2 (26mg, LCMS-RT (Thermo):2.170min)
F110-11-p3 (19mg, LCMS-RT (Thermo):2.350min), 14 A G 1& . m/z: [M+H] 1068.9,
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A 10-p1 B4 R

FALAH) 10-11-p1 (7.0mg, 0.006 mmol) HMAFIZEEAER (1mL, 30%) , KM
R RIEZW FHERE 1/, DR VRAR, R EEVE T T ERe A (0.5mL) H, 7EAS
YT, A= (0.5mL) A= =mMHEA (025mL) , FifFKRBEAE 50°C T4
1 NEY o BURIRAARE VAR, PRV PR, SRR E KT pH £ 8~9. A
JG 4t prep-HPLC (GBS0 4) 24043214654 10-p1 (0.73 mg, HPLC-RT: 10.671 min,
m/z: [M+H]*717.8) A A4,

1 &4 10-p2 14 Ak

LAY 10-p1 (A RTTE, FIALEYD 10-11-p2 B G2 prep-HPLC (93 4644F 4)
a3 2 A 10-p2(7.10 mg, HPLC-RT: 10.826 min;m/z: [M+H]"717.8;'"H NMR (400 MHz,
DMSO-ds): & 8.41 (s, 1H), 8.25 - 8.20 (m, 1H), 8.03 (s, 1H), 7.89 - 7.85 (m, 1H), 7.72-6.69 (m,
1H), 7.61 - 7.57 (m, 1H), 7.61 - 7.57 (m, 1H), 6.52 - 6.48 (m, 2H), 6.07 - 6.00 (m, 1H), 5.91 -
5.79 (m, 1H), 0.56 (s, 1H), 5.34 - 5.30 (m, 1H), 5.20 - 5.19 (m, 1H), 5.09 - 5.01 (m, 1H), 4.70 -
4.64 (m, 1H), 4.36 - 4.33 (m, 1H), 4.27 - 4.18 (m, 1H), 4.14 - 4.05 (m, 2H), 3.95 - 3.70 (m, 3H),
1.24 (s, 2H).) AN A [E 4,

A4 10-p3 H4 Ak

AL A1 10-p1 RIS HTTVE, FIALAY) 10-11-p3 MR L prep-HPLC (43 B454F 4)
2l Ak 1531k 54 10-p3 (5.46 mg, HPLC-RT:10.925 min;m/z: [M+H]"717.8;'H NMR (400 MHz,
DMSO-ds): & 8.44 (s, 1H), 8.22 - 8.20 (m, 1H), 7.99 (s, 1H), 7.89 - 7.85 (m, 1H), 7.68 (d,J =8.0
Hz,1H), 7.61 - 7.57 (m, 1H), 6.56 (s, 2H), 6.09 (d, J = 4.0 Hz,2H), 5.83 (d, / = 8.0 Hz 1 H), 5.34
- 5.32 (m, 1H), 5.26 (s, 1H), 5.08 (m, 1H), 4.71 - 4.68 (m, 1H), 4.46 - 4.45 (m, 1H), 4.25 (m,
1H), 4.14 - 3.95 (m, 5H), 3.79 - 3.76 (m,1H), 1.24 (s, 2H).) Jy A a4,

SRR 17: LA 11-pl, 11-p2, 11-p3 A1 11-p4 (4K,

rREAA 11-4 A 11-5 (194 B
N// N=

DMTrO DMTrO
%, &

80" OH HO' *oTBS
11-4 115
R B 9-4 1 9-5 B-& BTk, FIMEIE I[2,3-d]Ms e -4(3 H)- B e 46 k) e w45
BMLAY) 11-4 (650mg, KD Fl11-5 (610mg, HRPE/AN), B A M A, m/z: [M+H]
696.0; 11-4: 'H NMR (400 MHz, DMSO-ds): 5 8.97 (d, J = 4.0 Hz,1H), 8.74 (s, 1H), 8.56 (d,
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J=8.0Hz,1H), 7.60 - 7.57 (m, 1H), 7.42 (d, J = 8.0 Hz,2H), 7.31-7.20 (m, 1H), 6.88 (d, J = 12.0
Hz,4H), 6.02 (s, 1H), 5.40 (d, J = 4.0 Hz, 1H),4.30 - 4.29 (m, 2H), 4.01 - 3.98 (m, 1H), 3.71 (s,
6H), 3.40 -3.37 (m, 1H), 3.21 - 3.18 (m, 1H), 0.74 (s,9H),0.00 (s, 6H); 11-5: H NMR (400
MHz, DMSO-ds): 6 8.94 (d, J = 4.0 Hz,1H), 8.67 (s, 1H), 8.55(d, J = 8.0 Hz,1H), 7.56 - 7.53 (m,
1H), 7.41(d, J = 8.0 Hz,2H), 7.29-7.25 (m,1H), 6.86(d, J = 8.0 Hz,4H), 6.00 (s, 1H), 5.13 (d, J =
4.0 Hz, 1H),4.13 - 4.08 (m, 2H), 4.00 - 3.98 (m, 1H), 3.39 (s, 6H), 3.36 -3.32 (m, 1H), 3.27 -
3.25 (m, 1H), 0.79 (s,9H),0.00 (s, 6H).

e PN
O’\@AN (N o O N I
= + —
Q. / & o] NH,4 o /,\p‘
NC/\o/ nges \ otBs 1 HIERERT ~r=0 o on®
LAk o~ OH
) Y /P\CSH ) ZAE /—‘,pcfs H: 3y * 9 \P\’S_
o) 2) SR RALGL e Bv ~ o +
N%NVQ\/O Né\N o o) o NH4
o ) o= N -
/ 11-11-p1 y 11-p1
HN— 11-11-p2 HN 11-p2
N 11-11-p3 NH, 11-p3
11-11-p4 11-p4

&Y 11-11-p1, 11-11-p2, 11-11-p3 F 11-11-p4 K& K FIHSLHER] 15 S 1~5 1
GTITIE, A 11-5 MR R R RG24 prep-HPLC (5 E564F 60 4ifk8 2tk &
¥ 11-11-p1 (27mg), 11-11-p2 (15mg), 11-11-p3 (19mg) Fl 11-11-p4 (36mg), ¥IAA
JEEN RTINS

&4 11-p1 B4 K

AL &4 11-11-p1 (20 mg, 0.019 mmol) AN B AEEEETR (2 mL, 30%) , KW
R RAE IR IR 10 /ANRF, JRORIRAE, IREEWVE T TIRALE AR (0.5mL) oY, 7E%
AP, IMAZ 2R (05mL) M= =FAA (025mL) , A RIRAE 50°C T
TEHE 1 /NI o JRIRAR R A7), SR ESYI ] R RER R, SRS INIK Z KIS pH 2 8~9.
RG24 prep-HPLC (73 BS5AF 7 2432011644 11-p1 (2.45 mg, HPLC-RT: 8.963 min,
m/z: [M+H]*718.8) Nt A,

A 11-p2 B4 R

LAY 11-p1 KA R, HALEY 11-11-p2 NG4S prep-HPLC (533444 5)
A SRS 11-p2 (3.07 mg, HPLC-RT: 8.527 min, m/z: [M+H]*718.7) A {a[E{k.,

&4 11-p3 4 Rk

LAY 11-p1 BIA TV, FIALEY 11-11-p3 N JRZ prep-HPLC (43 B454F 5)
gtk 531k 449 11-p3 (1.28 mg, HPLC-RT:9.103 min, m/z: [M+H]"719.1) A GE 1A,

AW 11-p4 (4 B
LAY 11-pl WA R, RS 11-11-p4 BG4 prep-HPLC (733444 5)
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ik B3Ik 454 11-p4 (3.03 mg, HPLC-RT:9.403 min, m/z: [M+H]"718.6) A {[E{A.

SEHER 18: P EA 12-1 BIIA K

Z~eN il ¥z NH

0
H
O NGOl K HN N NH, FEm HaN N N C')H/ NN N\H\
T~ e LU T el K
o . HN._A 0
O 121

(@)

AR 1 B 26- RME (25g, 145 mmol) FIZE/K (250 mL) IMAREE .
R R AE 120°C Na&HGERE 48 /N EA AR 10°C, BT A sE, MR KTG, wE9
BTG5 2,6- RIS (12.5g) AEEAEE. m/z: [M+H]135.0.

A2 [ 2,6- EIEMIE (12.5g, 93.2 mmol) MIEERE (120 mL) R 22100
NIKRFRIR (3mL) , AR ERGEHE o M EA M ERE, WKWK, HEWHIIA
WRUKFTH, PR gE, USRS, IR0 E 2 TS 133 7-2 e 5F[2,3-
dVEWE-4(3H)-BH (15.1g) NRE . m/z: [M+H]163.0,

W3 K 7-E LM FE[2,3-d] e -4 H)-FR (15.1g, 93.1mmol) JEAERIMLLE (1.5
L)t FRBPEEINMASE TS (29.7g, 279mmol) , MK R IR FHEE 18 /)
BEEIIAK (15L) , RMNEASEG/FHAE (1.50) 3, AVHMEBERYE REDE
Flash #2871 (0-6.2% B/ & H ) aifbB2EY 12-1 (11.9g) MNAGMEE. m/z
[M+H]*233.1,

SERB 19: ALA W 12-p1, 12-p2, 12-p3 HI 12-p4 4K

A 12-4 1 12-5 (14K

O O
HN HN
x5
&l N\ L}l \/

DMTrO DMTrO

& § 3
TBSO  OH HO  “oTss

12-4 12-5
FIH A 9-4 F1 9-5 WIA BT E, FACED) 12-1 R as kLR RS 2 F) 4 12-4
(1.73g, tPEXD A1 12-5 (1.1g, PN, BRAGEGE. m/z: [M+H]T781.0; 12-4:
'H NMR (400 MHz, DMSO-ds): § 11.15 (s, 1H), 8.70 (s, 1H), 8.52 (d, J = 8.8 Hz, 1H), 8.33 (d,
J=8.8Hz, 1H), 7.43 (d, J= 7.6 Hz, 2H), 7.32 (d, J = 7.6 Hz, 2H), 7.29 (d, J = 8.4 Hz, 4H), 6.89
(d, J = 8.4 Hz, 4H), 6.03 (d, J = 2.8 Hz, 1H), 5.40 (d, J = 6.0 Hz, 1H), 4.30 (t, J = 3.2 Hz, 1H),
4.05 - 4.02 (m, 2H), 3.73 (s, 6H), 3.40 - 3.36 (m, 1H), 3.25 - 3.22 (m, 1H), 2.83 - 2.79 (m, 1H),
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1.12 (s, 3H), 1.11 (s, 3H), 0.77 (s, 9H), 0.03 (s, 3H),-0.04 (s, 3H); 12-5: 'H NMR (400 MHz,
DMSO-ds): § 11.13 (s, 1H), 8.67 (s, 1H), 8.54 (d, J = 8.8 Hz, 1H), 8.31 (d, J = 8.8 Hz, 1H), 7.45
(d, J=7.6 Hz, 2H), 7.33 (d, J = 7.6 Hz, 2H), 7.31 (d, J = 8.4 Hz, 4H), 6.90 (d, J = 8.4 Hz, 4H),
6.04 (d, J=2.8 Hz, 1H), 5.16 (d, J = 6.0 Hz, 1H), 4.40 (t, J = 3.2 Hz, 1H), 4.17 - 4.12 (m, 2H),
3.74 (s, 6H), 3.43 - 3.40 (m, 1H), 3.30 - 3.27 (m, 1H), 2.82 - 2.79 (m, 1H), 1.13 (s, 3H), 1.11 (s,
3H), 0.85 (s, 9H), 0.05 (s, 6H).

N

SN Z NN NH,
)/\(/7/ 77/< H, O/\&Nw

NC/\/O B1es S\P/__O o on©
oms \ o 1) HEREE o joH
~ \\ =7 B AL A i P\’S_
PN D\/ 2) = RS RALS N%N'OVO/ Yoy,
0
12-11-p1 ° N 12-p1
—< )\\< 12-11-p2 HN—{ 12-p2
12-11-p3 NH, 12-p3
12-11-p4 12-p4

AW 12-11-pl, 12-11-p2, 12-11-p3 A1 12-11-p4 HI4 k. FIFSLiEd] 15 B 1~5
& BT, R R 12-5 R ER R G2 prep-HPLC (73 B561F 60 Aifbig 31k
AW 12-11-p1 (25mg), 12-11-p2 (7mg), 12-11-p3 (40mg) Fl 12-11-p4 (32mg), HIA
EREARTEE N

A 12-p1 B4 R

FfL A4 12-11-p1 (25mg, 19 umol) HIIANFZEEER (2mL, 30%) , KK R
FEZUR T HFE 3 /NN, RIS, K5k B A T AL uE (0.5mL) EH, AR,
MA=28 (05 mL) =2 =fA (025 mL) , FH{ERNEAE 50°C FHtHE 1 /0
B R LA, REVH R ERE, SSWIkE/KIET pH £ 8~9. A&
prep-HPLC (&% 4) 2ifb 824654 12-p1 (0.9 mg, HPLC-RT: 8.891min, m/z:
[M+H]*733.7) A {4,

&4 12-p2 14

LAY 12-p1 BIARITE, FALEY) 12-11-p2 BG4 prep-HPLC (3B 44F 4)
AR A5 12-p2 (0.5 mg, HPLC-RT: 8.571 min, m/z: [M+H]"733.7) N A[E A,

AW 12-p3 HIA R

LAY 12-p1 WA RTHE, HALEY) 12-11-p3 NS4 prep-HPLC (53444 4)
A3 2L A 12-p3 (1.5 mg, HPLC-RT:10.020 min, m/z: [M+H]"733.8) A A A,

&4 12-p4 4 RS
A& 12-p1 RIS ETTVE, FIALAY) 12-11-p4 N JRZ prep-HPLC (43 B454F 4)
itk 1531k 54 12-p4 (3.07 mg, HPLC-RT:9.468 min, m/z: [M+H]"733.8) A 1{A.
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SEHRER] 20: TE4E 13-4 AT 13-5 B R

N O_oA BSA o N mEE A
NN+ A0 4 el ACOA(_V Gl HOA(_J,
§ : : A \__/
\([)r AcO DAC KR Al oac WS on
13-1 13-2
N N \
/ /N} («1 /1
/N [N
DMTICI o N’&O TBSCI o N’&o . . N’&o
AU owmo™~ () v, A ouro () oo™~/
o § ",
HO oM TBSO ~ OH o' otes
13-3 13-4 13-5

DRI JF[1,2-c W8 -S(6H)-R I & ile: W5 4-Z FEME0E-2(1H)-B (18 g, 0.16 mol) , &
LIEKIEIR (63.6g, 0.32mol, 40%) HIEEEREY (32.8g, 0.40mol) BiFAE/K (180 mL)
W, ONAR RAE 80°C FHEHE 3 /NEHEAEIE 10°C, B RALIE, HBR KIS, IEHE
2 TSR 15 BRI [ 1,2-c ] e -S(6H)-B (17.8 g) MAFA[E{A. m/z: [M+H]136.0.

B BRIEIE[1,2-c]ME0E-5(6H)-B] (17.8.g, 0.13mol) , MYZBEILZH (46.1 g,
0.14 mol) I BSA (39.7g, 0.19 mol) &VFT ZMF (200mL) 1, 0°C A&
TMSOTE (433 g, 0.19mol) . NAKZFR 60°C Ntk 3 /NF, Rk %E R 8L &4 13-
1 (100g, HitD) NFREMHARY . m/z: [M+H]" 394.0,

U2 BAA13-1 (45 g, HAD B/ FERE (100mL) H, ZISIMNA FEE
(81.7mL, M) o KMNAKR=ZEBPIIA, AR IE, JEUFH B G, JEYE
FTEE AR AY 132 (8g) AREEEA. m/z: [M+H] 268.0,

B3 AW 13-2 (12.5g, 5.76 mmol) VAL THERIILIE (20 mL) ¥+
P T8 = W5 BR A AR BE (100 mL) W, ZARY. 0~5°C K, 3 DMTrCI
(19.52 g, 5.76 mmol) LN Bk K Birh . 4k R F R T, JR IR
FIER, REMAED (100 mL) #kE, AHAEAEATREEEMKER (30 mLx2) ¥
B BN KRR T, 1EE, JERIEEIRYE, FRE YL Flash FEEHT
(B S P 5E=0-3%) i B354 13-3 (16.65 g) NiFEFEEK. m/z [M+H]"
570.0.

B4 BALEY 133 (538 g, 9.44 mmol) VAMAET-HEMIMELE (20 mL) &,
TR, e EE =R FIRVEMEAEIERE (60 mL) ¥EWR T, FARY, 0°C K,
TBSCI (2.13 g, 14.2 mmol) FIBKME (225 g, 33.1 mmol) WK AZE] FikR SN VR
2R A R R, ORI £ VAR, &7 (100 mL) #ks, A HUAHH A
(IR BRI (30 mLx2) Bedk, A EANUAEIT KRBT, I8, JEBRE

66



WO 2020/057546 PCT/CN2019/106425

4G, FREWL Flash HEJ2HT (0-3% B/ & FE) 2B 2A 13-4 (132g, %
N FIAEY) 13-5 (3.68 g, IR, ¥PAEEHRAEREE. m/z: [M+H]" 684.0; 13-
4: 'H NMR (400 MHz, DMSO-ds): 5 7.88 (d, J = 5.6 Hz, 1H), 7.82 (s, 1H), 7.76 (s, 1H), 7.40
- 7.26 (m, 9H), 6.92-6.90 (m, 4H), 6.68 (d, J = 6.0 Hz, 1H), 5.90 (d, J = 9.2 Hz, 1H), 5.33 (d, J
=4.8 Hz, 1H), 4.50 (t, J = 4.4 Hz, 1H), 4.15-4.14 (m, 2H), 3.74 (s, 6H), 3.28 - 3.26 (m, 2H), 0.77
(s, 9H), 0.02 (s, 3H), -0.12 (s, 3H). 13-5: 'H NMR (400 MHz, DMSO-ds): 6 7.92 (d, J = 6.0
Hz, 1H), 7.78 (s, 2H), 7.36 - 7.21 (m, 9H), 6.88-6.86 (m, 4H), 6.68 (d, J = 8.8 Hz, 1H), 5.81 (d,
J=48Hz, 1H), 5.63 (d, J = 6.0 Hz, 1H), 4.40-4.35 (m, 2H), 4.27 (t, J = 4.8 Hz, 1H),4.06-4.04
(m, 1H), 3.74 (s, 6H), 3.20-3.16 (m, 1H), 0.80 (s, 9H), 0.06 (s, 3H), -0.01 (s, 3H).

SEHEB 21: LAY 13-p1, 13-p2, 13-p3 A1 13-p4 (4K

=
oA o—~y® Nl/b
o NO Ny NH, AQ‘
/\g T v ‘ S\P/_ Ty Z/
A~Od § =z O _P=0 o oH
NCTR=s o R C i o oH \
o otes \ o 1) PR Y RS
RS e o M
~ ’OVO/ S 2 SZBECREAE NN 07 0 "NH,
= o N
/ HN 13-p1
HN— 13-11-p1 _<NH2 13-p2
N 13-11-p2 13-p3
H 13-11-p3 13-p4

WA 13-11-pl, 13-11-p2 M1 13-11-p3 Gk MHASERES] 15 B8 1~5 587
e, A 13-5 RREIEIE RSB 5 22 Flash #E 24T (/BRI A4 /K YA (10 mmol/L)
=40%) 2L LAY 13-11-pl (55mg, LCMS-RT (Thermo):1.874, 1.944min), 13-11-p2
(25mg, LCMS-RT (Thermo):2.030min)#1 13-11-p3(11mg, LCMS-RT (Thermo):2.170min ) »
m/z: [M+H]" 1057.9.

&4 13-p1 A1 13-p2 HIE B

WA 54 13-11-p1 (43 mg, 0.04mmol) V& T HIZEVAMR (3mL, 30%) H, =i
P 3 /NI IR AR, FREEVIE T T ERAERE R (0.5mL) Y, IIA=Z0% (0.5mL) Al
=2E=FACE (025mL) , NARRLE 50°C Rtk 3 /NS SRRk s, FEERRE, 22
T MK Z KT pH & 8~9. ISR AME prep-HPLC (7544 5) 4k 3 B1b A
) 13-p1 (2.28 mg, HPLC-RT: 6.048 min, m/z: [M+H]" 706.8) F1 13-p2 (0.68 mg, HPLC-
RT: 7.781 min, m/z: [M+H]" 706.8), %y t[E {4k,

AW 13-p3 B4 R

HALA 13-p1/13-p2 WA ET75, LA 13-11-p2 KN G4 prep-HPLC (4%
4 4) 4k 320644 13-p3 (3.82 mg, HPLC-RT: 6.445 min, m/z: [M+H]* 706.8) NH
A e

AW 13-p4 BIA R
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LG 13-p1/13-p2 BIE ET 1, FALEH) 13-11-p3 BG4 prep-HPLC (4 %%
4 5) #ifk 32L& 13-p4 (4.03 mg, HPLC-RT: 10.395 min, m/z: [M+H]" 706.8) N[
JEEN RTINS

SEMAB 22: ALAW) 14-p1, 14-p2, 14-p3 F 14-p4 (AR
A 14-4 F1 14-5 95 Rk

~ -

NN N’N/tl\\l
(L (L
o N o N N

DMTrOA(j DMTro’\(_y

o~ /
T8S0" oM HO oTBS
14-4 14-

FIFHAAY) 13-4 F113-5 (G ROTE, HIKBEIH[5,1-/1[1,2,4] ="%-4(3H)-fil (CASNo.:
865444-76-4) JEUA R S B A 14-4 (1.3g, Mk XD AT 14-5 (0.56g, Hetk/N),
BNk, m/z: [M+H] 685.0.

N 7N
o OnaN \’\> O L \’\>
/ N NH, - /\(_7’ N
A § ¢ O S, § = O
N Tems oS _— =0 o o
o otBS \ 1 TERRE o~ oH \
%8 _ReSH _— 5 8 poS ™
0 2) TR E -
¢} No e} N
HN 14-11-p1 HN 14-p1
N 14-11-p2 NH, 14-p2
H 14-11-p3 14-p3
14-11-p4 14-p4

&) 14-11-p1, 14-11-p2, 14-11-p3 Fl 14-11-p4 4 K. A6 15 B3 1~5
BT, G 14-5 NEIBIERIK R G2 prep-HPLC (73 E561F 7) Aifbi3 311k
A% 14-11-p1 (Smg, LCMS-RT (Thermo):1.850min), 14-11-p2 (17mg, LCMS-RT
(Thermo):1.880min), 14-11-p3 (22mg, LCMS-RT (Thermo):2.020min) 1 14-11-p4 (18mg,
LCMS-RT (Thermo):2.140min), 4y {4, m/z: [M+H]" 1059.0,

&4 14-p1 14 K

AL &4 14-11-p1 (5.0mg, 0.05mmol) NN RZEEAER (3.0mL, 30%) , KM
PR RAE SR NHEHE 3 /N, SR A, IR B VA T TR AR (0.5mL) H, AEEUS
R, IMAZZAE (05mL) M=ZE=F4E (03mL) , P Sl 50°C Rt
2 /NI o BURIRAARR VA, SRV FEERRE, SRR ZUKIE Y pH & 8~9. A
54t prep-HPLC (73 #5641 5) 2iA3 31654 14-p1 (3.65 mg, HPLC-RT: 1.914 min,
m/z; [M+H]*707.5) A E G,
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AW 14-p2 B4 R

FIALE Y 14-p1 AR, FIALEY) 14-11-p2 KN G4 prep-HPLC (43 B464F 4)
ik 831k 4% 14-p2 (17.5 mg, HPLC-RT: 3.123 min, m/z: [M+H]"707.5) [ [k

1 &4 14-p3 14 K

A 14-p1 WA RTTEE, HAEY 14-11-p3 LR prep-HPLC (7335444 4)
At 15314 14-p3 (1.04 mg, HPLC-RT:3.193 min, m/z: [M+H]"707.5) N AR,

AW 14-p4 B4 R

LAY 14-p1 WA RTTE, LGS 14-11-p4 NG4S prep-HPLC (53444 4)
A9 31 A 14-p4 (1.04 mg, HPLC-RT:6.036 min, m/z: [M+H]"707.5) N A4k,

A MR SE R

SEREG] 1. T BT I BOE AT

$% THP-1 dual 41 (4T Invivogen) LA 100000 4G/ L, #ZFhE 96 fLARH, Fin
NN 30ng/ml [#) phorbol 12-myristate 13-acetate (PMA), 55 24 /it 24 /)5,
72 RIE, AR R ISP k. S5, AP NN PB 200K (50mM HEPES,
100mM KCI, 3mM MgClz, 0.1mM DTT, 85mM sucrose, ImM ATP, 0.1mM GTP, 0.2% bovine
serum albumin F Sug/ml digitonin) FrECH]1) 3 5 LR FEM R IR IIAL &4, Hpfks
VI R 4R B 10uM, BARE IR R 0.001 SuM K 41l [l 15 =46 i & 30 245
Fd B, RS SRR AP, RN B IR L, Rl B SR A vh Ak B 5
1 24 /NI o 24 /NI, BEFLAX 10ul I EB 96 FLART, JFINA 50ul/L QUANTI-Luc
WA (T Invivogen), SZEIA] TECANMI1000 325X Luciferase 324H . 1 ZT-40R 0BG
AV SR (5 R IEAH S . KA Graphpad Prism 8P4 2 ma N th2k, 4
Pl AL 546 ECso.

a4 S ECso (uUM) a5 ECs0 (uM)
1-pl >10 8-p3 99.53
1-p2 >10 8-p4 38.80
1-p3 >10 9-pl >100
1-p4 25.615 9-p2 >100
2-pl 45.755 9-p3 4.865
2-p2 >100 10-p1 70.69
2-p3 97.411 10-p2 118.8
2-p4 2.077 10-p3 0.494
4-pl 6.834 11-pl 60.81
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4-p2 0.625 11-p2 9.805
4-p3 0.417 11-p3 17.50
5-pl >10 11-p4 0.421
5-p2 51.981 12-p1 >100
5-p3 58.238 12-p2 19.01
5-p4 3.223 12-p3 8.628
6-pl 2273 12-p4 0.565
6-p2 1.063 13-pl 188.1
6-p3 0.429 13-p2 351.6
6-p4 0.311 13-p3 176.0
7-pl 3.464 13-p4 4.991
7-p2 40.62 14-p1 >100
7-p3 0.275 14-p2 >100
7-p4 2.307 14-p3 40.35
8-pl >100 14-p4 21.52
8-p2 >100 Ref.1 2.942

SZHf 2: STING TR B 4 ihsLis

¥ THP-1 482 (YT ATCC) LA 16000 N4HM/AL, bt 96 fLik (T corning,
155 3596) HEFA 40ul. AR NN M (RPMI1640+2mM L-glutamine + 1x non-
essential amino acids + 1mM sodium pyruvate + 0.5% Fetal bovine serum) Ffic i 3 5k
JERR R BRI IL AP, LA s R &R 100uM, BREIKREA 1.23uM.
YA el B A e S NS, AL 2ul BIEEFH 384 FLIR (T Greiner, %
5 784075) 1, FH A AllphalISA IFN-B A& A 741 &% (T PerkinElmer, ¢*5 AL577C),
AT 10x ZZrivRICH] 1x Z2pPiB, 18] 384 FLAR TN 4ul AT 1x Z2pP IR E K 20 pg/mL
Anti-pIFNP AlphalLISA 3Z4A%k, iR E 30 28, BN 4ul fFH Ix e ACE 1 2nM
biotinylated Anti-pIFNB i, 4 CE LA, SREMA 10ul fH 1x Z2rP IR ECE 1) 40ug/ml
Streptavidin (SA) Z4&Zk, =iWF & 30 ¥ /5 H TECAN 3. IFN-B MB0EK 55
TR 5 KR IEMIDS . %M Graphpad Prism #0267 BN #h4k, I 0 ik
AW ECso.

A ECso (UM)
2-p4 47.64
4-p2 36.22
4-p3 94.39
6-p2 58.09
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6-p3 9.84
6-p4 9.40

SEHER 3: /NER A AR CT26 KT R AR U A4 A 24 205k 06

MAREFE: NS CT26 40 (T ATCC) 84 10% 64+ M1 ) RPMI-1640
Krgp B rp T 37°C & 5%CO: MIEERRE FRFE P i )2 . RS AIRE-EDTA AbHE j5 554
FAREE SR 2 IR WEFR A K IR I f ot 2, DAEEERD.

SEEGENY): BALB/c 45, 6-8 Ji, 19-22g, WIT b ot 4@ Rl L2 ARG PR A
Al

WE 4 PSEIGd, W«

H3) BEHE 2l & Fiilh ==y BT BT
1 8 Vehicle - i.t. Q3D x 3 doses
2 8 Ref.1 2 mg/kg i.t. Q3D x 3 doses
3 8 &%) 6-p3 1 mg/kg i.t. Q3D x 3 doses
4 8 tEW) 6-p3 2 mg/kg i.t. Q3D x 3 doses

VE: it RS, Q38D: 1 Rk/EB R

SEIS VR % CT26 4Rk (1.5X 1054 H) B T2/ N RGNS 3% T, &2/
AR ESE 0.1mL, M E MR AN, FEAEK S 150mm? A4 IR R K
AINFUNARERENL 2, LIBA RIS Y, BA LT, SENE 2~3 R/ ERE
AR KN

Fifgg KN AR RIART (mm3) =0.5X (M EE X MEEE D,

YA SEIG A B AR AR A A B 2R LB P 1, 45 R R AHE T RHMEX R Ref 1, A& M
T EAE /N RS e CT26 2 N BRI b AEig oK RSB IF 240

T AWSZHER] 1 A1 3 o, Ref.l A MLRR-CDA(ammonia salt), CASNo: 1638750-96-
5, HETIERIS% PCT L HIHE W02014/189805A1 tL&H) 22.
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