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Bt ARLHIBER S, 25 EME a1 25k AR SRR
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FRIFORIREL | FOFIEmp L | e | MR R, MERgEL, —melL PUmplL =g
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RZEHL, ZRnEdl. msmEIL, MRnE Sl PRI RO, FREmEL. FERSMIE.
WYBERE, WyWREL, Spuemp il JOfmemp RL | FOFHEmy EE, BEPREL | WAL
MERRIMEL . OREREL . FhEENR. AP TRURER. SRR WREEERL . My
B 4,56, 7-PUETEIFbIMEm B . 2 FIEnE L L [1,2,4] =PRI [4,3-bIHAER , [1,2,4]
4, 3-allb bR . [1,2,4] =M [4,3—cIWAE | [1,2,4] =PEIF[4,3—al LT, BRI
[1,2—alMLBE . DRPETF[1,2-bIA | DRPEIF[1,2-a] L5
FEARRER, RiE “Ge5RLR” ek SO E X205 BT HUR I S
TE X b

FEARRE, RIE AT FEFam 1 SOrE SRS PR B e 2t
M. B, “A-B-CHBRNAE" Fon “A-C” .

A, A I o FRBEIR i



31

WO 2024/255863 PCT/CN2024/099307

[0072]

TEAFEH, BRI ER PR RSN, ARt | R RoRBEa TR
ISR AT B R A T REAS B A, FLZ g R R SRz S sl Ol & AR A
ARAEMEN., B, BRI RoRI5 A A BB
. HIZ A RN SRR RO TT B SRR D7 B 91, e BT B ad
HUREIIEOL N, A ARE “ERBU”  “gluRm” sk “ge----
HU SR e ] i — e A Ao it — A ek 2>, 4
m 20 SEAAHURERUR, B EERM S s B . D). X3 . —OH,
FR(=0), HikL, &, —cD,, —Cl-Celiidlik—C1-355) . C2-Cold
B Co-ColsL ., BRBRE (R Ca-C8ERSERL) . T3, A ER(RIE3 -8tk
RED . AR A-Cl-Coli—. A4 HE-Cl-Colif—. C1-CoxfU
F—. —OC1-CeliF(iti—OC1-C3kidL) . —OC2-ColfFk. —OFRbidk, —
O IAEE, —OFEL, —OZ 53, —OCI—CokiZkEE . —C1-Cebir—OH((fl
E—C1-C4liH—0H), —C1-C6liE—SH, —C1-Coli—0-C1-Colidt, —
OC1-CobiEE . —NH,, —C1-CebiFi—NH (i —C1-C35i-NH,) . —
N(C1-C65E5E), (LI —N(C1-C35i5E),) . —~NH(C1-ColiER) (i~ NH(C1-C3
Bikh) . —N(C1-Cebidh) (C1-CeltEREy) . —NH(C1-ColiFiiiAr) . —N(C1-
Coki 05 . —NHOFHE) . sk, —C(O)-OH, —C(O)OC1-CekiFt (k-
C(O)OCI-C3kikE) . —CONRRIGLHRAREH, DAIC1I—6fikkE, tkc1—3
Bifh) . —NHCO)(C1-Cokidh). —~NHC(O)FEEL) . —N(C1-C6%iF)C(O)(C1-
CoLtAh) . —N(C1-CokiH)CO)REL) . —CO)C1-Cokidk, —COFH L
H—CO)—5—74H55) . —CO)C1-ColiFdr i . —CO)C1-Cox ks, —
OC(O)C1-C6ltFL (L1 —OCO)C1-C35EHL) . —S(0),—C1-Cekitt, —S(O)—
C1-Celike. —SO),—KE ., —S(0),~C1-Cox bR . —S(O),NH,. —S(O),
NH(C1-Cokidt) . —S(O)LNHEE) . —~NHS(O)(C1-Cokidk) . —NHS(O),(K
FM-NHS(O)(C1-Copxd i), HHfrAfbeit, ke, P, IAbid, &
B IR ISR R R MR A E N B DL N RE R
—PHUR: KZE. -OH, FM(=0). ~NH,. i, 3-8TTuiE, C1-C4

ks, Cl-Capiliti—. —OC1-Calikk, —C1-Caftli-OH, ~Cl1-Cabik-
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(C1-CokiAk) . —~NH(C1-ColiF)CO)NCI-Colits) . —SOL(C1-Colitd). —
SOL(EEY) . —SOL(C1-CoR IR . —SONH,. —SO,NH(C1-Cékidt) . —SO
NHELL) . ~NHSO,(C1-Coidb) . —NHSO,(FEH) F-NHSO,(C1-Cop ikt
o B—NRFEEPRZ A BERURIN, Bk BRI AT LIAER AN
ASCHF RS “H9r7 o “Eigioy” L s L CERET L i
H" R R E R BRECERER . ARl E B RN 2 5
R Y e SN

FEAKIAT, (C1-Cakih). &5, RI2ANC1-CHxEIURRE, Flanm L2

i $\ N bn{ I LI

R S )
SN Y Oy
AR “ZA" 2482, 384,
TE MRS

WAL, ARS8 R RIS, JFHE
BEHAF PR M igfk, Ak, B, T
k., I 28, RPE A&

SIS SRR AL, E AR S, RN A
R E Yo AR PG IA 55 5 Ay A A ik MR 54

UAK R E R SRR, AR AU, SNAREHM &S
B EE—FZ— L A

HARMBE” BRI FI— MR ZAER S 15— DR e
HRISEAG R . AR B SR T BAS A T A B A AR BH RV A

AR S YIe R 2o bl e R Al o — MR 1, HIA
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Bk AR R, sl BRI TR Y, IR 4R DA T
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[0081] il /53 BA DR AR F R G5 A e 2T R e &

B, Bl AN mSaRAE Gl 3R 7 SN e AR G R ST A

AINIEIEIR), BIUnT] 2 1, Gerald G i bitz and Martin G.Schmid(Eds.),Chiral
Separations,Methods and Protocols,Methods in Molecular Biology,Vol.243,2004;

A.M Stalcup,Chiral Separations, Annu.Rev.Anal.Chem.3:341-63,2010; Fumiss et
al.(eds.),VOGEL’ SENCYCLOPEDIA OF PRACTICAL ORGANIC
CHEMISTRY 5.sup. TH ED.,Longman Scientific and Technical Ltd.,Essex,1991,809—

816; Heller,Acc.Chem.Res.1990,23,128,,

[0082]  FEAHNEH, ARiE 2% FRESRIERT BARAY E TR R I ER AN 25

TR BN B

[0083]  “ZyF b RIESZIORR INEEL " S TRREE IR B B A R e C R e s
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TANEREER . gk R, B5Eh AR . TR B AU ER BAREAER T LA
MR BRSO, BRI, B AR
INRBZZE MO T2 tbifis, Blns. moilk. =Wk, Ok, =%,
—lE. ORERE. CORERE. SRR, HECRRK. 2T HEALE. 2-
TOREORE . IO, MR . REIR. AR, uiER . HERE. JH
fal BRI, L. mAgbEie . MHERRT bR, AT TR, TR TRIR . TR
- N-CEIRIE . RIS, ARk, —Ok. JFilk. =
Fl . ZBRCUEERG . NRBRS IRl 103k T aE e A Ell 2 RN 75 i o

P20 A AN 5

TEARREHR,  “AWHEY” EEARRI &Y SARGURIEF B A TR
Vit MEA & s 2 L2 I ORI BRI HIF . 2T s 2 R
47 NS ERe v /S E Rt I Covi Ra Bk /L E NS E S S T IR e i 95 e L L Sl i3
AT,

EO A EY R LS C RIRIGTT B AR O R A 2 . S 40
A, IR ZGW4s 2577 AR E AT AR A, i[RI slft e i e &
Y., MRS SR E e UM R AR A, RTRA e A RIS —
Fhel ) LA SN 25 AL SR 25 A & . 2l A G 1 85 & fB A1 B
B A &Y 5 H e —RE L2 e, 4 ah S He—Fha) L2
PEAT AW AN, A E ek & A0l ekt e T 20057 A

AT PA Sl A T b S A T 20 1 250 sldd B G E AN IR
: PD— U AN T IR ERHIEF) . PD-LU R b, By
FRPR i datezolizumab®s) . CD47HURIIHUSFI—G4, CC—9000255), CD20%
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[0109]

A EIARTE “AE” « “IBITANE" B A A A
PATE SERRE RS E2 M i T BN BIORE Y — D EC S MEIR Y 2D —Fh 245571 Bk
e, HERATDOIESR | FERER R R HmAN /s g, S B AR AR
AT ERrFRL . 1, M A8 A imR R 5 e
SRR TR B S A A THEE A S E .. REE R Q07 B B
BRI 1 & A AR I R 2

ASCHTIARTE “H”  “BEH” o “4RA” SRR R e &
BRI T AR E T FE G U T o IXETT IR AR EANR T 1 At
gt talamte . BIINER ISR BN IR WL 2k
ekt R AMAE A 2. ARYUSEARN FEATRT T A5k
WEPIRTTEEREAR, FI7EGoodman and Gilman, The Pharmacological
Basis of Therapeutics,current ed.; Pergamon; and Remington’ s,Pharmaceu

tical Sciences(current edition),Mack Publishing Co.,Easton,PatP B[S AR . 7Lk
WISEHE T SR, ARSI I E AN S st F RG]

A IARTE “Zpdaa” « AT o “BRa AT L TEHEER
77 L CHAEERT T SR RE RSB A A R PR R AR
AiaiT, HARRRES T B E AR EH G RiE “BETHE” SfER
A SREICERAN AL BB RN i 2 D— MRS R R & A /D —
FIEBE 257, ARVE “ABEHE” STRRSHRIE R B E RN &
FHEC LA AT 22 ) [RIBE S TR Tl FH 22 /D — RS SR ek b S Rn 2 D— =) 1
Al XEOH R F RIS T, I — el B 2 M PR T
RN S5 LA e BN AR A S Pl A8 | Tt
Eh M F T ABZ BRI Sk, Hh 2o 0" 8. ey
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QAL A AT SMTAREIHRPRMTS, Hrl H] T 657 SMTAP™ AH
HPRIERI 259

i EAR S ORI AR B BOR TS B AR AR
W11, Pk SRS A B AR AR B, AR g A & B BB A

NSRBI AT E I B SA S Tk, WE IR RIS, SuR RS
AT BRAR AN, A3 bR o s A A E S04

AT S50 AR B FH R S 30 A RRT G A0 70 Re ) 3d BH 25T A i B8 TR 4R A

£ 9Efi, '"H NMREBRUKER AVANCE NEO 400MHzU 4R 1GE
&, WAL S (ppm)&oR; IR I(LCMS) HiShimadzu LC—20AD, SIL-
20A, CTO—20AC, SPD—M20A, CBM—20A, LCMS—2020M [T (0% ; H&
HPLCS3 25 i F Gilson—281 7 SR (483

S

1. FRIRARARIHIE
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Y o _
ou- E ¢ o — > QG
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o) S ? o
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O Hal

A~1 A-2 A

(I EPIA—1(5.00g,22.8mmol, FhIRER) ) G FHATIA MR (50.0mL) H A =2
Ji(2.76g,27.3mmol,3.80mL) IR EE (27.4g,228mmol) . /G IINIKHEE(2.42¢,22.
8mmol,2.30mL), KR IR USRI D 25T FES/ N o KON i ek I, SRR Tk
R EmA-2,

MS—ESI[M+H]" 11518272, 55HE 272,
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[0120] @ FEAEYA—2(6.18g,22.8mmol) 1 G (60.0mL) HH I\ BREGER

[0121]
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[0124]
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[0126]

[0127]

(9.45g,68.3mmol), NI HiE (6.31g,73.3mmol,6.60mL) . SN AT EUS RS F258
WPES/ N o RSN IK (60.0mL), H GBR CHR(300mL x 3)2HL, & F-A AU AT
e ER/KGO0mL) ek, AU A AC/K AR o T4 i B8 IRV 4 . ML AR A

EARTECEIEE CBR TR =1:05120:1) 45 B 15 2L & A3,

MS—ESI[M+H]J*, [+ 51358, 5L lHE 358,

'H NMR (400MHz,CDCly) 8 8.13(s,1H),7.78(ddJ =7.6,1.6Hz,2H),7.37—
7.50(m,5H),6.90—6.99(m,2H),3.68(s,3H),3.50(s,3H),2.50—2.56(m,2H),2.29—
2.39(m,1H),2.22(ddJ=10,6.0Hz,1H),

GYRHE EIA—3(3.39g,9.49mmol) FEN M, A RUUIRIP R 120 R4 FE 12/
I o SON RS e RELA SRR A 2T 15 (it SR (iR =1:081130:1) 77 B34S
M EMA,

'H NMR (400MHz,CDCl,)  7.37(tdJ =8.0,6.0Hz,1H),6.99—7.23(m,3H),3.78(s
3H),3.04(ddd,J=12.4,8.4,6.4Hz,1H),2.26—2.52(m,3H) ,

HRTRMARAR S8 A& s 2840 PR

2. HHAEB,C,D,FR

HARMAB,C.D, DI HI & S Hh A 1R A

MS-ESI [M+H]", 514 238, Sl 238
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F
‘\O ‘
NH  |MS-ESI [M+H]", #1514 256, LM 256
© 0
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F F
-0
¥ N MS-EST [M+H]', #1804 256, ScllfE 256
o)

MS-ESI [M+H]", 518 220, s£3l{E 220

[0128] 3. HRMAGHIHI &

Oé\[’o
-~ p el
Nt BNy Gl G3 7 N Ol Qs C o Ny
‘ > = = » |/ — | P — |
HoN HN MG N - N -0 NG
Gt G2 G4 G5 G4

[0129] (DO P EIG—1(12.5g,87.6mmol) I LA (100mL)FATR T, JIAN BT
W (15.6¢,87.6mmol) . [BIRAE R IRYT F25RARAEL/ N o SOSERUINAIK 20
OmL), S BT (500mL) 2L A3 AT UAE A /K BRBR BT, 1 3, e 4 o MHAL 22
FERAE EMT L (R Bk R LR =1:0814:1) 1 B R 2L &G -2,
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[0130]

[0131]

[0132]

[0133]
[0134]

[0135]

[0136]

[0137]

[0138]

@) PI1-2(9.00g,40.64mmol) [ /S ERA00mL) AR, I S G-
3(10.7g,121mmol,8.59mL), — L (18.1g,178mmol,24.9mL), L 5 (2.01g,8.94mmol),
—OREE(2.13g,8.13mmol) o SVIRAE BRI N 10005 HE 127N o OSBRI
AR HKIF I (50.0mL, 2mol/L), I FHELRL | EEikQO0mL) ek, A HUAR FH A= A Y
TKIR(30.0mL,2mol/L) 2B, & 7K AR NI ER BRI A0, 5 s o [ Ak Hh 1 5 )
HEWG—14.

MS—ESI[M+H]"*, I+ 4E 211, 55 HE 211

30 T A EYIG—4(15.0g,71.2mmo) Y FHEZQ00mL) A, I BRER
(6.99g,71.22mmol,3.80mL) . R RRAEETERIT NBORFHFE 12/ N o SRIRINAIK
(100mL), 5 e (500mL) 2B A ATIAH PO KBRBRAA T8, L B8 e ik & o LA
MBI ZAT I (O Rk R g =1:0514:1) 7y BHR ZI L 5 MIG-5.

MS—ESI[M+H]", 11548225, 55M{E 225

'"H NMR (400MHz,CDCls) & 8.85—9.13(m,1H),7.63(s,1H),3.98(s,3H),2.51(s,3H) .,

@0 N A EIG—5(1.00g,4.45mmol) VU Z kIR (15.0m L) HF, IR (= FH A
TEGEED B A HH(5.34mL, 1mol/L) . NIIRAE B TURAF T 5 BARHE0.5/ NN N2~
(= B REL AL S L R(890me,5.34mmol, 945 w L) ARSAE RUURYT M5 R
NI o ST S A /KA T (20.0mL), H SRR i (100mL) 22 HL A HIAH K
TR BT A5, 1 0, RO TR & o RS R I R AT T (A R/ PR B = 1:081)4:1)
SEGEINEMG—6.

MS—ESI[M+H]", 1+ 584355, 55M{E 355

()0 F A AEYIG—6(1.20g,3.38mmol) Y S L 25 0mL)TATRH, NN 5 2%
U7 44mL, 1mol/L) o RNIIRAT B TRAF OB HE0.5/ NN o OB,
PANZKIE I (30.0mL, 2mol/L), F S FHEE(100mL) A= AT AU A JC/K A ol 1422,
DL BRI G . LR AT TR (R B/ R iR = 1:0213: 1) 3 B 2l &
MG,

4, WRAH ]
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[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

OH

~ O
Mg A Ny Gl Ny St Bra Ny L og\f G y Ney
‘ > | o | # - | - | P
Br F BocHN F HaN F HoN 3 HO N
H-1 H-2 H-3 H-4 H-5

QO Qs P
. Y (T — 1
— NS —d HO N
© F SEM F SEM F

(DI EPIH-1(25.0g,118mmol) ) 58/ N ERQ00mL) AR -, I\ S 5 FH
T BR(15.3g,130.68mmol) . MKERHA(77.4g,237mmol) . — (T PARR) 4
(4.35g,4.75mmol), 4,5— W _IFRFLE-9,9- — I (4.12¢,7.13mmol) . NI
TR N SORIR R 12/ N, S SR 308 DRl H Mk o MR ER RIS FE ATV (i
Bk/ 8 CBE=1:08010:1)4> 2L S HH-2,

MS—ESI[M+H]", 115815247, 5015247

Q) EPIH-2(23.0g,93.24mmoD) [ FHEE(10.0mLA R, A= H LR
(15.3g,134mmol,10.0mL) o SRRA ORI 50424/ NN o SONIRAEORS B
JNTRIR /KA A T pHIE 27, AR CR(100mL x 3)ZEEL A AUHE /KR
BT IR L UE R IR AR o R AR EATA (R CFR CHR = 1:0813:1) 77 58
TR EYIH-3,

MS—ESI[M+H]", 158 1E 147, 50 HE 147

'"H NMR (400MHz,CDCL) 8 7.70(d,J=2.4Hz,1H),6.82(dd J=9.6,2.4Hz,1H),3.09—
3.39(m,2H).,

3)0 F A AEPIH-3(5.80g,39.5mmol) 1 £ MfE (10.0mLE TR, IIAN—RA T it
W (7.04g,39.5mmol) o [BIRAERIRYT PSRRI o SOSERUINAIK 20
OmL), PR CE (50.0mL x 2) A5 B AN AR FHTC/KBRIR BT, 1 38 IO 14 o #L
e R AT R (il TR iR =1:08120:1) 57 BS S 2L & PH-4,

MS—ESI[M+H]" 11518227, 55H{E 227 .
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[0146]

[0147]

[0148]

[0149]

[0150]

[0151]
[0152]

[0153]

DAL EPIH—4(8.00g,35.4mmol) 1 7S IR 00mL) AR H SIS P DI BRER
(9.37g,106mmol,7.50mL), = £ % (10.7g,106mmol, 14.8mL), 5L 58 (796mg,3.55mmol),
—OREE(1.86g,7.10mmol) o SRR BRI N V10U FE 12/ N o OSBRI
AR HKIF I (50.0mL, 2mol/L), I FHELRL | EEikQO0mL) ek, A HUAR FH A= A Y
TKIR(30.0mL,2mol/L) 2B, & 7K AR NI ER BRI A0, 5 s o [ Ak Hh 1 5 )
wEWH-5,

MS—ESI[M+H]", 15848215, 55{E 215

()0 [ A EPIH=5(9.40g,43.8mmol) [ FHEZ (100mL) A H, DRI
(8.59¢,87.6mmol,4.67mL). MIRAT BRI FSON 12/ o S RIRAEORE T
INNBRBR 7K 0 1o FAE 217, B s I K (100mL), & FE AL (100mL) 26 LA
HUAR G KB T Ao, 1 8 R ik o AR R oA AT T O it/ PR B
=1:086:1) 5T B SR A IH-6.

MS—ESI[M+H]", 11548229, 55M{E 229,

6)0 M EPIH-6(3.60g,15.75mmol) (1P ZUEE (30.0mL) AR L, AT (— H
BEREDTE Z A28 3mL, Imol/L) o SMIBAT EUSIRA FOSAAT0.5/ NI o TN
2~ (RS D) S LS (5.25¢,31.5mmol,5.57mL) AKERAT BRI R 55:40
PEL/NK o BRONEIROIIN SV EZ /K IRI (50.0mL), F 8 B (500mL) 2B A 4TUAR
KRR TG, 1 B8 R i 4 o ML R IR A EAT T Ca ThEk R G =1:03)

40 EHEEYIH,

MS—ESI[M+H]", 1T 58 359 MIE 359,

5. HE AT &

RIS &S E h aAH, e —2 0 H - RNRTRREE R R AEEAL
B

D N _Cl

PaePl

HO N7 NF
SEM F

MS-ESI [M+H]', 1518 333, SLli1H 333
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[0154] 5. HIRMAJAIHIE
[0155]  HRMARISlI S HaAG, &P RARRRERE R R2AEAL

MS-ESI [M+H]", 1514 329, sEll4E 329

[0156] 6. HIRMAKIH] &
[0157]  HRMARIIHISESE KRG, fEH5-2A-2,3- & fEiciaiont

MS-ESI [M+H]", 514 347, szl 347

[0158] 7. FRIAMALIHIE
[0159]  FRIEMALISHI 2 E ARG, (0525 —2,3— St fE AL ORI
JE— S AT RN TR R T RN EEES

MS-ESI [M+H]", TF514 349, SClllfH 349

[0160] 8. HI[RMAMIIH] &
Cf HS/\[(O\ /

N. B HO N -Bf
I/ QS/ SN

M-1 M-2 M
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[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

(A EPIM—1(2.00g,9.80mmol) (N, N— " FHEE I I 7 (20.0mL) I =
CMi(1.98¢,19.6mmol,2.73mL), i LR FREE(1.27g,11.9mmol, 1.09mL) . SN IAE
BRI P 100°CHEFE4/ N o SOSIUINAUK 200mL), RS EIM—2,

MS—ESI[M+H]*, [+ 548274, 5L HE 274

'H NMR (400MHz,CDCly)  8.15(s,1H),8.05(d,J =8.4Hz,1H),7.52(d,J =8.4Hz,1H),
3.99(s,3H)

)0 FELAPIM=2(1.00g,3.67mmol) ] 5 FEE(10.0mD AR, A 2k
A (7.35mL, Imol/L) o NIRAE R FORCHIE L/ NN o RSIRIIN A
FA7KIEIR(0.35mL, 15 %) AR (10.0mL), IR i (100mL) A5 B A AU TG /KB
BT AR L R IR A . R AL SRR AT (i IR TR =1:0803:1) 70 B
FEMEYIM,

MS—ESI[M+H]", i+ 51246, 5 1{E 246

9. HRMANH 2

N-1 N
0°C AL AYIN-1(800mg,3.74mmol) VY Z WK (15.0mL) AR R, SN AIIEE U &,
MRIE (11.2mL, Imol/L) o SN IRAERUTERAT F25°CHEFE12/ NN o SONEBIIN FHEE(
15mL)MI7K(10.0mL), 1 R RS (100mL) A H AT AR I o /IR BR BT, 1ot 3 R s
WG, RS ARRERAE EATE ek R S =1:055:1) 0 B R 2L A PIN
MS—ESI[M+H]", 1+ 548200, 55M{E 200,
SHEGIL A A S
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[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

NG y e N ]
—_— \ ———— 3 ‘A — X
HO RS el N~ NN T |
SEM SEM o SEM P
O N N ™
_SEm

Ny A8 Ny N2
N i P
N N gEM N H
ufiSe o
F F
3 F

14 1

WA EPIGE00me,917 w mol) B 5 LT (L0.0mLyE A -, A EEAK(327m
g,2.75mmol, 199 wL) o SCMIRAE BRI P25 NARFE L/ N o SO IR A TRIR 2V
JKIA(5.0mL), FH S e (50.0mL) 22 B A H AR FH 0 KARRR B 16k, 1 98 JRUHS 7k
Hi. 1FEMLEMI1-1,

@0— R E1-1(300mg,868 w mol) (N, N— FHEE I (5.0mL) i - Al
IR H1(849meg,2.61mmol) AL S HIF(200mg,912 w mol) o SRR ST
60°CHEFE2/NE o SIS IK(10.0mL), F — S ¢ (50.0mL) A A HAR A AK
TARREN T A 1L B8 RS IR 4 . ML R AT JEAT A (e SRR R =1:0811:1)
SRR EYI1-2,

MS—ESI[M+H]", 1+ 5848530, 55M{E 530,

'"H NMR (400MHz,CDCls) & 7.50(,1H),7.15—7.26(m,5H),6.00(s,1H),5.39(s,2H), 4
.50—4.89(m,2H),3.61(s,3H),3.44(t,J]=8.0Hz,2H),2.89(ddd,J =13.2,7.6,5.6Hz,1
H),2.55(s,2H),2.46(s,3H),2.33—2.43(m,1H),0.85(td,J =8.0,2.4Hz,2H),0.06(s,9H) ,

@A EPI1-2(100me, 189 w mol) B FHZEQ.0mL) AR H, I 28 FHRR I
(68.6mg,378 w.mol,63.5 w L), A T FZ4H(36.3me, 378 W mol), = (Ml HE P ) — 40
(17.3mg,18.9 w mol),1,1'—BEZE—2 2= W~ Z K (2.13g,8.13mmol) HlL{L, B (157mg, 946
wmol) o SRIRAE RS AR R 120788 B 1 2/ NI SRR B8, IR e 4 o KL 2261
FWAR A B AU &1 -3,

MS—ESI[M+H]", 115659, 5 M1E 659
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[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

@I E1-3(40.0me,80.8 w moh) 1) F L G.omL)IFBH IIN RN EELEE
H(31.3mg,242 w mol,42.2 p LYHIN,N, Nmg,~ P I~ O—(7—FZeH It —mh—1- )
INIBERE IR (46.mg, 121 . mol), ZE TR FAEE25 3 Bl IIN3,3— AR 1%
FhIRER (12.5mg,97.0 w mol), SR FUIRI F25°CHEPES/INR o SONIBIIIAIK
(10.0mL), =S HEE(30.0mL) 25 B A U PR S/ KB IR B T4, 1 358, el ik i . fH.
AR BT A (R HEE = 1:08016:1) 5 13 2L 514,

MS—ESI[M+H]*, [+ 548570, 5L HE 570,

(5)05 NI E)1-4(5.00mg,8.78 w mol) 1) & LT (1. omL)IF R I =38
LFRQ00 L) o FRSIVEAE R IR P25 RIAFEL/ING o ST TR B 4%
RPN o T TR IR AR . M R % R SR € 1 (X timate C18,150
mm X 40mm 10 p m, AZK(FIR) ;. B:LE,0%—30% 2553 8 /> B 15 2L & 41 i
fiRih

MS—ESI[M+H]*, [+ 5 4E 440, 5L HE 440,

'H NMR (400MHz,MecOD) & 7.63(s,1H),7.27—7.48(m,5H),5.53(s, 1H),4.80(s, 1H), 4
33—4.63(m,3H),4.28(d J=16.4Hz,1H),3.52—3.71(m,1H),2.85—2.97(m,1H),2.54—
2.79(m,3H),2.22(s,3H).,

SR E A &2

9@1

2
BHSEIEH, HHRN RS 3,3 H AR T SedhBR i 3 2L &
2, MS—ESI[M+H]", [T 58 404, 50 M{E 404
'H NMR (400MHz,MeOD) 8 7.31—7.34(m,6H),5.58(s, 1 H),4.38—4.56(m,2H),2.63—
2.73(m,3H),2.54—2.56(m,2H),2.20(s,3H),0.63—0.68(m,2H),0.34—0.38(m,2H).,
SIS 3
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[0185] G ZH b, HHIPRRAET &1 -9/ 2 53, MS-ESIM+H]"
B 458, 5 458,

[0186]  'H NMR (400MHz,McOD) 3 7.54(s,1H),7.35—7.37(m,1H),7.16—7.24(m,2H),7.03—
7.04(m,1H),5.55(s,1H),4.28—4.57(m,5H),3.71—3.72(m, 1H),2.59—2.87(m,4H),2.22(s
3H) o

[0187]  SKHEBl4E B S 4

% F’MB
N, N; Ci l\ Gl N NH
LI~ X - ‘“O % -
[ I\
SE aEp

i\ H

F BB
N
FMB Ny, Nt Ne N2
N NH Q / Z
N N ‘ AP L2
N SEM =
th g 5o}

4:5

[0188]  (WLEWI-1IE R ZSHE 5 0EH1,0 MAabEP1-1(809me,2.11mmol) )N, N—
T R FEmE R (15 0mD) VAR, INRIR 5 (2.06g,6.32mmo) FIE S A (500me,
2.11mmol)o [MAE R TR FOORARFE2/ N o ROMNHIIAIK(10.0mL), HLHR
LB (30.0mL) A= B A H AR A G/ KBRS 14, 1 18 D e vk o ML R R A =T
OB QR OHE=1:0814:1) 57 SR S04 -1

[0189]  MS—ESIIM+H]", 1 E {546, 5 M{E546 .

[0190] @M HI4-1(500mg,590 w mol) [} FHIR(10.0mLE R, JIAKS FHEE AL
“FHZ(162mg,1.18mmol), IKFR 51 (384mg,1.18mmol), — (I FEL PN ER) — 48
(54.0mg,59.0 w mol), 1,1 B2 —2 2— W FK i (73.4mg, 118 w mol) . SN IAE R
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SR 1207EB0RE 1 2/ N RO IR R R A o INNIK(10.0mL), H LR B
(30.0mL) 2= H A A U FH TS/ KARIR AN 458, 1 08 IRk 4 . ML 2R 2 AT R O
Tk 28 TR =1:0513:1) 5 B 1581E & W42,

[0191]  MS—ESIIM+H]", i1 EE647, 52 M{EH 647

[0192]  B)AMEYI4-2(353me,546 w mol) IV ZkIE (2.00m L) HH AT ZK(0.5mL), FH
FE(1.00mL) Al— /K &2 E A PL(183me, 4.37mmol), SN IRAE 257 FHiHEs/ NN, &2
FEBIREEREE ,  DIANIKG.0mL), HAERRR I 1y pHE 2134, 1 AT (30.0mL) A%
HL, AN TG/ BRER AT, 1t I R ik 4 15 2 543,

[0193]  MS—ESI[M+H]", 1T 518633, 5115633

[0194] A FELAPI4—4(633mg,4.74mmol, ERFRER) I IE (4.0m D)7 P IIAAL & 04—
3(300mg,474 w mo) MIN,N,Ng," ,—PUHE~O—(7-HZATH — e —1 -5 7S Fmllk
BRNR (270mg, 711 w mol), S MIBAT BRI P25 12/ N o S RERITAIK 20
.0mL), H IR T (50.0mL) 25, A AR TG KA AN T, b vk 4 . L,
AT AT s (R P/ FE = 1:080:1) 0 BS IS 2L 145,

[0195]  (5)05 A EH4-5(50.0mg,70.2 w mol) M, A= IRLFR(1.0mL) o MR
SR N2/ N o SRR S DN FREE (1.00mL) A1547K (910mg,7.79mm
ol,1.00mL,30 %) RS R4/ N o SRR IIAZK (10.0mL), FH SR LB (20.0mL)
AW BNEATOKFIR T IE, WK YE. AL A5 & S uiAE itk
(Xtimate C18,150mm X 40mm 10 w m, A:7K(FAER) ; B:LJE,0% —38% 2593 8 /3 &5
TR A4 R L

[0196]  MS—ESIIM+H]", 11 E{E 462, 52 M{E 462

[0197] OGP IR PRI R R AR 0 15 216 5 ¥4-P1AI4-P2,

[0198] 4P B &AL @RS CHIRALPAK IG; 3%FE3I4%:250 X 30mm 1.D.,10 w m;
PHEE10.0w Ly HEIAH:A: ZF AR, B: LFE0.1 % 227K),B % :50 % Pl 3.5 ;
SRR 254nm ;. HER:35°C,

[0199] (& 4—P1LR A A1 .48155 4], el 100 % .

[0200]  MS—ESI[M+H]", i+ E {462, 52M1{E 462,
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[0201]

[0202]
[0203]

[0204]

[0205]
[0206]

PCT/CN2024/099307

'"H NMR (400MHz,MeOD) 8 7.22—7.42(m,1H),7.32(td,J=8.0,6.0Hz,1H),7.16(dd,J

=8.0,0.8Hz,1H),7.10(dt,J=10.4,2.0Hz,1H),7.01(tdJ]=8.0,2.4Hz,1H),5.51(s,1H),

4.78(br dJ=16.1Hz,1H),4.29(d,J=16.1Hz,1H),4.02(s,2H),3.88(d,] = 9.6Hz

,1H),3.20(br d,J=9.6Hz,1H),2.65—2.79(m,2H),2.52—2.63(m,2H),2.20(s,3H),1.97—

2.16(m,4H),1.70—1.83(m,2H).

1 & A—P2 R BRI [A]2.05993 8, eefB 100 %

MS—ESI[M+H]", i1 #{H462,52M1{E 462,

"H NMR (400MHz,MeOD) 8 7.28—7.35(m,2H),7.15(d,] =8.0Hz,1H),7.09(dt,]

=10.0,2.0Hz,1H),6.97—7.04(m,1H),5.45(s,1H),4.74(s,1H),4.29(dJ=16.0Hz,1H

),4.01(s,2H),3.85(br d,J=9.6Hz,1H),3.41(dJ=9.6Hz,1H),2.64—2.79(m,2H),2.54—

2.62(m,2H),2.18(s,3H),1.99(br 5,4H),1.65—1.83(m,2H) .

SEHEBI5—23 5 Al G523

eEs—231til L w4, SR M A -4, RS -9 B R

HRRA, FHAB TR

N | 7 MS-ESI [M+H]",
H P BT 447, s
JAT447,

"H NMR (400 Mz, MeOD) & 7.38-7.40 (m, 2H),
7.33-7.34 (m, 3H), 7.32 (s, 1H), 5.36 (d, J = 3.2 Hz,
1H), 4.72-4.74 (m, 1H), 3.85-4.25 (m, 4H), 3.27-3.46
(m, 1H), 3.00-3.03 (m, 1H), 2.81-2.84 (m, 1H),
2.50-2.65 (m, 3H), 2.17 (s, 3H), 2.11 (s, 3H), 2.06 (s,
3H).

MS-ESI [M+H]",
N o IS 482, &
T1E 482

"H NMR (400 MHz, MeOD) é 7.65-7.66 (m, 1H),
7.30-7.43 (m, 5H), 5.55 (d, J = 10.8 Hz, 1H).
4.72-4.74 (m, 1H), 4.08-4.38 (m, 5H), 3.66-3.67
(m, 1H), 2.87-2.93 (m, 4H), 2.57-2.70 (m, 3H),
2.22 (s, 3H),
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MS-ESI [M+H]",
B 418, 8
WA 418

'"H NMR (400 MHz, MeOD) § 7.26-7.29 (m, 6H),
5.18 (s, 111), 4.02-4.06 (m, 111), 2.86-3.00 (m, 111),
2.47-2.74 (m, 8H), 2.22 (s, 3H), 0.70-0.88 (m,
411

MS-ESI [M+HT",
i HAH 472, sk
WIEATZ,

'"H NMR (400 MHz, MeOD) & 7.32-7.41 (m, 5H),
7.26 (s, 1), 5.33-5.39 (m, 1), 4.73-4.77 (m, 21),
4.10-4.31 (m, 4H), 3.60-3.72 (m, 1H), 2.54-2.88
(m, 4H), 2.17 (s, 3H)-

MS-ESI [M+H]',
Bl 444, =2
MY 444,

'"H NMR (400 MHz, MeOD) & 7.47 (s, 1H),
7.31-7.35 (m, 5H), 5.46 (s, 1H), 4.73-4.77 (m, 2H),
4.23-4.27 (m, 2H), 4.02 (s, 1H), 3.86-3.89 (i, 1H),
2.55-2.83 (m, 4H), 2.20 (s, 3H), 1.72-2.14 (m,
6H) .

MS-ESI [M+11]",
PR 434, 5%
JE 434,

'"H NMR (400 MHz, MeOD) & 7.65 (s, 1H),
7.30-7.40 (m, SH), 5.54 (s, 1H), 4.75-4.77 (m, 2H),
4.22-4.27 (m, 2H), 4.09-4.23 (m, 1H), 3.51-3.92
(m, 2H), 3.18-3.22 (m, 3H), 2.58-2.88 (m, 4H),
2.23 (s, 3H).

MS-ESI [M+H],
ih 5l 448, %
M E 448,

'"H NMR (400 MHz, MeOD) § 7.64 (s, IH),
7.34-7.40 (m, 5H), 5.54 (s, 1H), 4.75-4.77 (m, 2H),
4.23-4.27 (m, 211, 4.01-4.03 (m, 111}, 3.68-3.92
(m, 2H), 3.11-3.18 (m, 3H), 2.57-2.89 (m, 4H),
2.22 (s, 3H), 1.31-1.41 (m, 3H).

HN

12

14
o] /]
Mg
N o

MS-ESI [M+H]",
A 433, sk
MG 433,

'"H NMR (400 MHz, MeODJ § 7.31-7.41 (m, 5H),
7.26 (s, 1H), 5.32-5.34 (m, 1H), 4.73-4.75 (m, 1H),
4.18-4.23 (m, 1H), 3.70-3.93 (m, 3H), 3.13-3.15
(m, 1H), 2.55-2.67 (m, 4H), 2.23 (s, 3H), 1.32-1.32
(m, 3H).
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y Ny~ NHz
Q .
) N/—('NM MS-ESI [M+H]", |['"H NMR (400 MHz, MeOD) & 7.56 (s, 1H),
HN . OB A 418, £ |7.30-7.34 (m, 5I1), 5.66 (s, 110), 4.31-4.39 (m, 2I1),
WEA18 2.71-2.75 (m, 2H), 2.52-2.59 (m, 2H), 2.20-2.28
(m, 6113, 1.60-1.95 (m, 411).
13

MS-ESI [M+H]",
if & {H 454, ¢
MIE 454,

'H NMR (400 MHz, MeOD) & 7.43 (s, 1H),
7.31-7.40 (m, 5H), 5.32 (s, 1HJ, 3.84-4.16 (m, 3H),
3.40-3.62 (m, 211), 4.01-4.03 (m, 11I), 3.01-3.02
(m, 2H), 2.54-2.74 (m, 3H), 2.12-2.38 (m, 4H)

MS-ESI [M+H]',
i EE 462, s
MIE 462,

"H NMR (400 MHz, MeOD) § 7.29-7.36 (m, 611),
5.18 (s, 1T1), 4.00-4.12 (m, 211), 3.40-3.44 (m, 2H),
3.00-3.13 (m, 3H), 2.68-2.72 (m, 2H), 2.53-2.55
(m, 2H), 2.17 (s, 3H), 2.04 (m, 3H), 1.94-2.02 (m,
1H), 1.58-1.62 (m, 210), 1.18-1.29 (m, 1)

14
N\
2 /—ql
N /
N N H
()~
—d
18
N\
o /_(,\‘/
N 5 F
N (o
HN
o
16

MS-ESI [M+11]",
PR 461, 5%
JAE 461.

T NMR (400 MHz, McOD) & 7.28-7.38 (m, 6H),
5.33-5.37 (m, 1H), 4.73-4.88 (m, 2H), 3.94-4.41
(m, 511), 3.60-3.74 (m, 111), 2.55-2.86 (m, 411),
2.17 (s, 3H), 1.90 (s, 3H)-

MS-EST [M+H]’,

TFEAH 418, =%
T 418.

"H NMR (400 MHz, MeOD) § 7.31-7.38 (m, 5H),
7.27 (s, 1H), 5.33 (s, 1H), 4.50-4.76 (m, 3H),
4.20-4.24 (m, 111}, 3.87-3.93 (m, 11}, 2.52-2.43
(m, 4H), 2.25-2.33 (m, 1H), 2.17 (s, 3H), 1.76-1.79
(m, 1H), 1.49-1,50 (m, 3H).

18

MS-ESI [M+H]",
A 448, sk
MG 448

'"H NMR (400 MHz, MeOD] § 7.25-7.37 (m, 6H),
5.20-524 (m, 1H), 3.95-4.12 {m, 2H), 3.64-3.83
(m, 3H), 2.90-3.31 (m, 5H), 2.54-2.75 (m, 3H),
2.17 (s, 3H), 1.64-1.89 (m, 2H), 1.44-1.68 (m,
1H).
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[0207]

[0208]
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/ Ny NH;
Q |
\Nb OH

MS-EST [M+H]",
T E 432, 52
T{E 432,

'"H NMR (400 MHz, McOD) & 7.53 (s, 1H),
7.28-7.30 (m, 5H), 5.32 (s, 1H), 3.95-4.04 (m, 2H),
3.06-3.08 (m, 4H), 2.72-2.82 (m, 1H), 2.48-2.58
(m, 311), 2.21-2.31 (m, 711}, 1.57-1.77 (m, 211).

MS-ESI [M+1L],
it & 468, 5
M 468

'H NMR (400 MHz, CDCls) 6 7.23-7.45 (m, 6H),
5.16 (s, 1H), 4.70-4.74 (m, 2H), 3.77-4.10 (m, 3H),
3.11-3.49 (m, 3H), 2.87-2.90 (m. 1H), 2.61-2.67
(m, 2H), 2.41-2.48 (m, 1), 2.19 (s, 3H) ,
2.07-2.09 (m, 2H).

MS-EST [M+H]',
TF 5 {H 462,

'H NMR (400 MHz, MeOD) 6 7.26-7.44 (m, 6H),
5.15 (s, 1H), 3.97-4.43 (m, 211), 3.31-3.41 (m, 4H),

N
Q
Q MfE 462 3.00-3.13 (m, 3H), 2.53-2.86 (m, 5H), 2,17 (s, 3H),
N 1.07-1.83 (m, 4H),
21
/ N\ NH. .
0 | L |'H NMR (400 MHz, MeOD) & 7.50 (s
\ - v = b 9
W l:/][SﬁE?é EXQH]Q 1H),7.28-7.43 (m, 5H), 5.31 (s, 1H), 4.03-4.41 (m.
o o © S|2H), 4.49-4.60 (m, 2H), 2.97-3.02 (m, 2H),
ﬁ 446, 2.72-2.77 (m, 2H), 2.50-2.59 (m, SH), 2.17 (s, 3H),
1.75-2.00 (m, 611).
22
M NH,

23

MS-ESI [M+H]",
i 55 (A 468, =£
WE 468,

'II NMR (400 Mlilz, MeOD) & 7.59 (s, 1LI),
7.29-7.37 (m, 5H), 5.38 (s, 1H), 4.05-4.27 (m, 2H),
3.66-3.76 (m, 2H), 3.09 (s, 3H), 2.73-2.76 (m, 1H),
2.56-2.58 (m, 2H), 2.17 (s, 3H), 1.96-1.97 (m, 2H),
1.43 (s, 211).

24
H RS IEH4, R RACES Y S WAB R & Y24, MS—ESIIM+H]",
THEAE 476,35 E 476,
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[0209] '"H NMR (400MHz,MeOD) 8 7.61(,1H),7.33—7.38(m,1H),7.19—7.24(m,2H),5.61(s
JH),4.44—4 .48(m,4H),4.27(d,J=16.4Hz,1H),3.66(s,1H),2.59—2.81(m,4H),2.24(s
3H).

[0210]  SEHEFI2SEYI25 5 A%

25
[0211] GRS LG4, P RABE L G IATF R A P25, MS—ESIIM+H]",
THREAE 458, 9 MI{EH 458
[0212] '"H NMR (400MHz,MeOD) 8 7.34—7.37(m,2H),7.28(s,1H),7.18—7.20(m, 1H),7.00—
7.03(m,1H),5.57(s,1H),4.55—4.79(m,2H),4.23—4.29(m,3H),3.80—3.90(m,1H),2.61—
2.77(m,4H),2.17(s,3H) .
[0213]  ShEF26 b S P26/ R

26

[0214]  GRSEIEH4, FRPEADEZRY SYAG R G125, MS—ESIIM+H]",
THE B 476,55 M{E 476,

[0215] '"H NMR (400MHz,MeOD) 8 7.61(,1H),7.05—7.08(m,2H),6.85—6.89(m,1H),5.68(s
,1H),4.86—4.93(m,1H),4.2—4.48(m,4H),3.81—3.84(s,1H),2.60—2.81(m,4H),2.17(s
J3H).

[0216]  SCHEBR7E RGP -PIA LG 1 -P2
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[0217]

[0218]

[0219]
[0220]

[0221]

[0222]
[0223]

[0224]

[0225]

[0226]

Tz7 ™

N, _NH
C}%:m T
N 7 ——®  {.p1Hi{-P2
N o
=
F

k|

E P AT ERIN R A s AR R 2l S -P1AIL-p2,

o B S S Chiralpak TH-3; AR50 X 4.6mm LD, 3 wm; 3t
FEEA0WL; JRalAE:A: SR B: OB0.05% LR, B % :20 % —40 % A6 FE UL
1.55381,40 % [E B W EE YRR 73 81,20 % B E W BE DRI 2381 AR K254nm;
Jh:40°C,

A —PLE B TR]0.93445 %], eeE99.628 % .

MS—ESI[M+H]", 115 {E 440, 55M{E 440,

'H NMR (400MHz,MeOD) & 7.40—7.42(m,2H),7.34—7.36(m,3H),7.27(s
AH),5.35(,1H), 4.58—4.67(m,2H),4.41—4.44(m,2H),4.26(d.J=8.0Hz,1H),3.66
(s,1H),2.57—2.89(m,4H),2.17(s,3H) .,

WA —P2 R BE I 6] 1.335%3 51, ee{E98.29 %

MS—ESI[M+H]", 115 {E 440, 55M{E 440,

'H NMR (400MHz,MeOD) & 7.34—7.43(m,6H),5.43(s, 1 H),4.60(s,2H),4
.39(s,2H),4.30(d,J=8.0Hz,1H),3.66(s, 1 H),2.58—2.90(m,4H),2.20(s,3H) .

SERERI28 SR A3 —P1IAM L 53— P2

A > 3p{HI3-P2

s FrEEIm ik e E T T 5 2 5 13- P1AI3-P2,
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[0227] S ESEAF A5 S Chiralpak 1IC—3; AL K50 X 4.6mm L.D. 3w m; HF
FEE10w L sht:A: S B: CRE0.05 % 1K), B %40 % [E 2 IR EHE b7
G AR K 254nm ;. AHEREL:40°C,

[0228] L3 —P1{R BEI [R]2.8883 FH,eefE 99.80 % o

[0229]  MS—ESIIM+H]", 11515458, 501 458

[0230]  'H NMR (400MHz,MeOD) 8 7.30—7.35(m,2H),7.02—7.23(m,3H),5.44(s, 1H),4.27—
4.44(m,5H),3.67—3.79(m, 1H),2.57—2.81(m,4H),2.17(s,3H) ,

[0231] L EY3—P2 LR BE ] 4.06973 8, ee{E 99.46 % o

[0232]  MS—ESIIM+H]", 11515458, 501 458

[0233]  'H NMR (400MHz,MeOD) 8 7.29—7.35(m,2H),7.02—7.22(m,3H),5.43(s, 1H),4.27—
4.47(m,5H),3.67—3.79(m, 1H),2.59—2.81(m,4H),2.18(s,3H) ,

[0234]  SCHEBI29G B ST -PLAML 17 —P2

N._ _NH,
Q \ FA
. 7-P1 Fi7-P2

V4

Z
d
\

N o

T

[0235] a7 TR R G AR S 1R &7 -PIMNIT-P2,

[0236] 3 ESEAE (kAL S Chiralpak AS—3; il FERIIG:50 X 4.6mm L.D.,3um; ¥F
FEEA0W L IREAH:A: IR B: OIF0.05 % 1), B%:5 % —40 % FRE i 1.5
535,40 % [ E IR LV 1 3 80,5 % BB IR EE B Bi0.553 85 A R 254nm 5
JHL:40°C,

[0237] LG P7-PLR A [A]1.53093 B, eeH99.82% .

[0238]  MS—ESIIM+H]", 11 5H {418, 5 MI{E 418,

[0239]  'H NMR (400MHz,McOD)  7.27—7.28(m,6H),5.18(s,1H),4.79—4.80(m,1H),4.02—
4.06(m,1H),2.50—3.03(m,8H),2.17(s,3H),0.71—0.88(m,4H) ,

[0240]  {LEWT-P2LR A [H]1.96853 F1,eefH99.20 % o

[0241]  MS—ESI[M+H]", T+ {8418, 5 M1E 418,
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[0242]

[0243]

[0244]
[0245]

[0246]
[0247]

[0248]

[0249]
[0250]

[0251]

[0252]

[0253]

'H NMR (400MHz,MeOD) 8 7.27—7.28(m,6H),5.18(s,1H),4.81—4.82(m,1H),4.02—
4.06(m,1H),2.51-2.97(m,8H),2.17(s,3H),0.71—0.88(m,4H) »
SHEBIR30E A S8 —P1AIE &8 —P2

FHRE
8-p1 f18-p2

e8I HIm SR kA o 13 2 & ¥r8—-P1Is-P2,

B A5 Chiralpak AD—3; AIEFHIFE 50 X 4.6mm 1.D.,3 wm; 3F
FEEA0W L IREAH:A: IR B: OIF0.05 % 1), B%:5 % —40 % FRE i 1.5
S P, 40 9% [ TE IR BRI 53 80,5 96 [ E IR EDE 0557 B AR K:254nm ;. AT
JL:40°C,

A YI8—P1LRBEIS [R]1.6959 FH,eelE100% .

MS—ESI[M+H]", i+ 5 {E 472, 55M{H 472,

'H NMR (400MHz,MeOD) 8 7.27—7.41(m,6H),5.33—5.40(m, 1H),4.74—
4.80(m,2H),4.01—4.30(m,4H),3.65—3.83(m, 1H),2.54—2.88(m,4H),2.17(s,3H).,

A8 —P2AR BE R R]2.36643 Bh,eel99.32% .

MS—ESI[M+H]", i+ 5 {E 472, 55M{H 472,

'H NMR (400MHz,MeOD) 8 7.29—7.41(m,6H),5.34—5.40(m, 1H),4.74—
4.81(m,2H),4.01—4.30(m,4H),3.62—3.83(m, 1H),2.52—2.88(m,4H),2.17(s,3H).,

SE1H131- 355 A A 31 -P1,31- P24 35—P1,35—P2

WEW31-P1,31-P2235-P1,35- P2l S5 S0 pEl14, (DR R O 4fa—
4o
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o F
L N NH
9 /—(I)/\ R
N>\“ NN —>  S1P1fu3LP2
el o
FaC
3

PR GRS Chiralpak AD-3; I 50 x 4.6mm LD, 3 pm; HEREE: 10 ul; 3
B Ar TUEARLEE, B: ZUEE (0.05% T.ZBE), BY%: 5%-40%H6EE HR 150 60, 40% B s i B BRI
14350, 5% sE R IEPRIR0.5 54, k. 254 nm; #EiR: 40C.

{R BT ] 1.532 708, ee | 'H NMR (400 MHz, MeOD) 8 7.28-7.32 (ni, 2H), 7.16-7.21 (m, 2H),
31-P1 | fH 100%. 7.01-7.04 (m, 11T}, 5.41-5.44 (m, 11I), 4.13-4.31 (m, 41II), 3.65 -3.94
MS-EST [M+H]", % |(m, 1H), 3.37-3.41 (m, 2H), 2.56-2.83 (m, 4H). 2.17 (s, 3H).
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254 nm; H{E40°C,

1K 490, SLIE 490.
I 12,0627 %
Efi ;23 06275, |"H NMR (400 MHz, MeOD) & 7,30-7.33 (m, 2H), 7.14-7.22 {(m, 2H),
3-P2| ‘"‘[‘I’\HU - 7.01-7.02 (m, 111), 5.42-5.45 (m, 111), 4.13-4.32 (m, 411), 3.65 -3.94
T
> 1, 1HY, 3.37-3.40 (m, 2H), 2.55-2.82 (m, 4H), 2.18 (s, 3HJ.
490, sEHlfE490. (m, 1ED), (m, 2ED), (m, 4H) (s, 3H)
ﬁ(:[l P
32-P1 #132-P2
32
E G MigEE S Chlrdlpdk AD-3; (BT RS : 50 x 4.6mm LD, 3 um; HEEEE: 10 pL; 3%
?Jlfﬁ. A THRAMER, B: BREE (0.05% T2, B%: O%MT‘?UE{& SR A Bl AR

TR

P B S

L EF I 0.690 %) ,
g%’m{/}?o 690984, €2 111 NMR (400 M1z, MeOD) 4 7.29-7.32 (m, 201, 7.14-7.20 (m, 211),
2Pt T i g | 700708 (m TH), S31 (s, 1), 384416 (m. 3H), 3.40-3.62 (m,
T
»~ 2H), 2.95-3.12 (m, 2H), 2.34-2.78 (m, 5H), 2.18 (s, 3H).
ft1472, SERIfE472. ) (m, 2H), 2.34-2.78 (m, 5H), 2.18 (s, 3H)
BN TR 1,521 204,

Eé‘i SJSIOJ R el MR (400 MHz, MeOD) § 7.29-7.32 (m, 2H), 7.12-7.20 (m, 2H),
s |88 s gy |0-97-7.02 (m, 1H), 5.31 (s, 1H), 3.84-4.16 (m, 3H), 3.42-3.62 (m,
-ESL IMFH], W5\ oy 2.95:3.02 (m, 2H), 2.34-2.78 (n, SH), 2.18 (s, 3H).

H472, SKNfEA72. :
Ny NH:
|
7 33.91 Ti3s-P2
i
33
Dﬂ 5L

-1 Chiralpak AD-3; i 50 x 4.6mm L.D., 3 pm; RS 10 uL; K
zj]rﬁ,A. ,,,,, EALER, B ZFE (0.05% L Z1%), B%: 4091 SE W FE e T 4 B fR M 254 nm;
Frif: 40°C,

33-pP1

B B]0. 71495 80, ee
11198.96%.

MS-ESL [M+1]", it &
{5436, LW {HA36.

'H NMR (400 MHz, MeOD) d 7.25-7.28 (m, 2H), 7.04-7.12 (m, 2H),
6.96-6.99 (m, 1H), 5.26-5.27 (m, 1H), 4.05-4.12 (m, 1H), 2.69-2.95
(m, 4H), 2.49-2.61 (m, 5H), 2.17 (s, 3H), 0.71-0.90 (m, 4H).

33-pP2

15 B ) [H] 2.05050 80 ce
H97.28%.

MS-ESI [M+HT", if
{436, EH{H436.

e
S

'H NMR (400 MHz, McOD) § 7.25-7.32 (m, 2H), 7.07-7.12 (m, 2),
6.96-6.99 (m, 1H), 5.27-5.28 (m, 11I), 4.05-4.09 (m, 1M), 2.70-2.97 (m,
4M), 2.52-2.61 (m, SH), 2.18 (s, 3H), 0.70-0.93 (m, 4F1).
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Ne NH;
A PR
N —— 34-P1 Ri34-P2
—N M

i

34
%M GRS Chiralpak AS-3; GREHE RS 50 x 4.6mm 1D, 3 pm; HEHERE: 10 pl: &
M A TEALTR, B: 2 (0.05% T ), B%: 5%-40%FE FE LI 1500 B, 40% & 5 K T B

153§, S"/OD@M%%HLOS PED. KRG 254 nm: AR 40°C,
1 AN R 1.401 7350, ee
15100%.

MS-ESI [M=+H]", it
{464, SEMlifE464.
BN TR 18214580, ce
1499.56%.

MS-ESI [M+H]', 5
fH464, SE{E464.

"H NMR (400 MHz, MeOD) & 7.26-7.28 (m, 2H), 6.96-7.14 (m. 3H),
5.25 (s, 1H), 4.02-4.06 (m, [H), 3.48-3.62 (m, 2H), 2.75-2.97 (m, 4T0),
2.60 (s, 3H), 2.52-2.56 (m, 2F), 2.17 (s, 3H), 1.86-2.12 (m, 6H).

34-P1

'H NMR (400 Mz, MeOD) 6 7.26-7.28 (m, 2H), 6.96-7.14 (m, 3H),
5.25 (s, 1H), 4.02-4.06 (m, 1H), 3.48-3.62 (m, 2I0), 2.75-2.97 (m,
4H), 2.60 (s, 3H), 2.52-2.55 (m, 2H), 2.17 (s, 3H), 1.86-2.12 (m,
6H).

)Lbjii e

34-P2

35-1 #135-P2

35

i+ B2 Chiralpak AD-3; BiB4E % 50 x 4.6mm LD., 3 pm; AEFER: 10 pL; 9
SRR 4.0 B, KRG 254

B A A
WM A EAREK, B: 2 (0.05% _Z2.JE), B%: 40% EiRE

om; FEi: 40T,

{RET ) 10894404, ee
11 100%.

MS-EST [M+H], i
ti450, sEP{450.

'H NMR (400 MHz, MeOD) & 7.27-7.34 (m, 2H), 6.97-7.08 (m, 3H),
5.27 (s, 1L1), 3.89-4.06 (m, 211), 3.06 (s, 311}, 2.23-2.72 (m, 611), 2.17 (s.
3H), 2.06-2.12 (m, 1H), 1.59-1.75 (m, 2H) , 1.29-1.36 (m, 2H).

35-p1

R ] 1.8214) 6
(RRIETITL82 IS8T, el i (400 MHz, MeOD) & 7.26-7.32 (m, 2H), 6.96-7.08 (m, 3H),

o

35-P2 ﬁsgé;?/";ﬁﬁ b 5.27 (s, 1H), 3.89-4.06 (m, 2H), 3.07 (s, 3H), 2.23-2.72 (m, 6H), 2.18
‘[, ,)]’ v (s, 3H), 2.06-2.12 (m, 1H), 1.59-1.75 (m, 2H) , 1.29-1.33 (m, 2H).
450, SMHA50, ,

SEHI36 A AL S H9—PIAIL & 19— P2

‘ N\ NHz
o) &l —
N N & TR
N N — »  9-PiFNOP2
\:% )
9

E ot TS BRI 0 B 2 59— P1RI9-P2,
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[0256] 43 BSEA T (0l 5 Chiral PAK IE—3; {4 35F8k4:100 X 4.6mm LD.,3 wm; #F
FEA10wL; maAIAC LB OREMORE0.1% — 1), B % 70 % [ i IR Bk
Fi1053 805 AR 254nm s HER:40°C,

[0257]  EP9-P1ER BT R]3.80457 F,eefE99.88 % .

[0258]  MS—ESI[M+H]", 115 {E 444, 5{EH 444

[0259]  'H NMR(400MHz,CDCly) § 9.20(br s,1H),7.31—7.39(m,3H),7.21—
7.24(m,3H),5.45(s,1H),4.59(d.J=15.6Hz,1H),4.19—4.36(m,3H),4.06(br dJ=
6.0Hz,2H),3.69(br d.J=9.2Hz,1H),3.47(br d.J=9.2Hz,1H),2.55—2.59(m,4H),2.20(s
,3H),2.01-2.15(m,5H).,

[0260] L E9-P2LR BB/ [H]4.62550 5, eefH95.20% .

[0261]  MS—ESI[M+H]", 1T 5B 444, 551 444,

[0262]  'H NMR(400MHz,CDCls) § 9.20(br s,1H),7.33—7.39(m,3H),7.21—
7.25(m,3H),5.45(s,1H),4.59(d.J=15.6Hz,1H),4.20—4.34(m,3H),4.01—
4.11(m,2H),3.69(br dJ=9.2Hz,1H),3.43—3.51(m, 1H),2.55—2.60(m,4H),2.19—
2.21(m,3H),2.05—2.15(m,2H),2.03(s,3H).,

[0263]  SHEBI37E A &I 4-PIAML E114-P2

| 7 PR
— »  M-PIFI4P2

14

[0264]  EPAL TR AR AR SR G2 &P 14-P1AI14-P2,

[0265] 43 ST BRI S Chinalpak AD—3; AT 50 X 4.6mm 1.D.,3 wm; 3
FER10wL; Pishi:A IR, B: CRZ(0.05 % 1), B % 40 % [ E W FEHEM3
Srehs AR K 254nm ;. HHR:40°C,

[0266] L E14—PUR RIS [H]0.76853 Bh,ee{E99.64% .

[0267]  MS—ESI[M+H]", T+ (B 454, 55 M1E 454,
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[0268]

[0269]
[0270]

[0271]

[0272]

[0273]

[0274]

[0275]
[0276]

[0277]

[0278]

[0279]

'H NMR (400MHz,CDCL)  9.11(br 5,1H),7.34—7.45(m,3H),7.23(br dJ=
4.0Hz,3H),5.21 (br dJ=14.2Hz,1H),4.69(br d.J=5.6Hz,1H),4.43—4.62(m,2H),4.03—
4.09(m,1H),3.87—3.94(m,1H),3.29—3.44(m,1H),3.06—3.21(m, 1H),2.77—
2.88(m,1H),2.59—2.71(m,2H),2.44—2.56(m, 1H),2.31-2.40(m, 1 H),2.18(s,4H) .

G 4—P2RBEES [R]1.34597 B, eelB97.98 % .

MS—ESI[M+H]", i+ 5 {H 454, 55M{E 454

'H NMR (400MHz,CDCL)  9.14(br s,1H),7.35~7.43(m,3H),7.21—
7.24(m,3H),5.22(br dJ=14.4Hz,1H),4.51—4.73(m,3H),4.02—4.08(m, 1H),3.87—
3.93(m,1H),3.29—3.45(m,1H),3.09—3.21(m,1H),2.77—2.89(m, 1H),2.60—
2.69(m,2H),2.41—2.58(m,3H),2.18(s,3H)

SRS S AY AP 9-PLAIY A H019-P2

N NH

G > ’
Nﬂl AR

—N - e 19-P1ING-P2
&
19

EP9RF I R A B R 2 5 2 S ¥19-P119-P2,

B B AL S Chiralpak AD—3; IS HEA%:50 X 4.6mm LD, 3 wm; i
FER10w L Jsht:A: S B: CRE0.05 % 1K), B %40 % [E E IR EHEi3
G AR K 254nm ;. AHEREL:40°C,

HEYI19-P1ER BN [R]1.0545 Bl eefE 100% .

MS—ESI[M+H]", 1+ 58 {E 432, 55M{H 432,

z" N

'H NMR (400MHz,CDCly) & 9.13(br s,1H),7.29—7.40(m,3H),7.11—
7.22(m,3H),5.01-5.11(m,1H),4.75(d.J=15.6Hz,1H),4.29(br 5,2H),3.91(br dJ=
15.6Hz,2H),3.07(s,2H),2.77—2.93(m, 1 H),2.54—2.65(m,3H),2.35—2.47(m, 1H),2.25(b
r dJ=10.4Hz,1H),2.18(s,3H),2.09—2.15(m, 1H),1.96—2.05(m,2H),1.56—1.67(m, 1H) .,

1 E19—P2ER AR [7]2.077 3 B, eefH98.96 % o

MS—ESI[M+H]", 1155432, 55 M1E 432
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[0280] '"H NMR (400MHz,CDCL) 8 9.16(br s,1H),7.29—7.40(m,3H),7.12—
7.23(m,3H),5.04—5.11(m,1H),4.74(d,J=15.6Hz,1H),4.41 (br 5s,2H),3.85—
3.99(m,2H),3.07(s,2H),2.78—2.91(m,1H),2.54—2.65(m,3H),2.41(ddd,]=12.8,8.8,4.0
Hz,1H),2.25(br dJ=10.4Hz,1H),2.18(s,3H),2.09—2.14(m,3H),1.97—2.04(m,1H) »

[0281]  SCHEBI3OA AL 22— PINIL & 122—-P2

e 22-PLF22-P2

22

[0282] b EW2 IR R AR kAR o 2l & H22-P1AI22-P2,

[0283] AT ESEAE A A S Chiralpak TH-3; A HI4%:50 X 4.6mm L.D.,3wm; ¥
FEEA0W L IREAH:A: IR B: OIF0.05 % 1), B%:5 % —40 % FRE i 1.5
53,40 % [BE IR EEBEI 1553 810,5 % [ E iR EE e i o0 B AR 254nm ;. A
JL:40°C,

[0284]  tEWm22—P1AR BT [H]1.55123 8, el 100% .

[0285]  MS—ESIIM+H]", 1151 446,501 446

[0286]  'H NMR (400MHz,CDCly) 8 9.26(br s,1H),7.31~7.40(m,3H),7.19—
7.25(m,3H),5.13(s,1H),4.48—4.78(m,3H),3.96(dJ=15.6Hz,1H),3.46—
3.66(m,2H),2.99(s,1H),2.71—2.86(m,2H),2.57—2.65(m,5H),2.45—2.55(m, 1 H),2.07—
2.20(m,7H).,

[0287] (L& m22— PR BER [A]1.94453 B, ee{E98.00% .

[0288]  MS—ESI[M+H]", T+ {E 446 5 ME 446

[0289]  'H NMR (400MHz,CDCly) 8 9.26(br s,1H),7.31~7.40(m,3H),7.19—
7.25(m,3H),5.13(s,1H),4.48—4.78(m,3H),3.96(dJ=15.6Hz,1H),3.46—
3.66(m,2H),2.99(s,1H),2.71—2.86(m,2H),2.57—2.65(m,5H),2.45—2.55(m, 1 H),2.07—
2.20(m,7H).,

[0290]  SCEEBI405 AL A 40
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Mg M A ‘mc ’ el I‘\‘ ! -
an - Y A - & Y . [y o
H 404 0.2 122

[0291]

[0292]

[0293]

[0294]

[0295]

[0296]

£ R Hol pF "
y N I\LW‘ Doy ™ | R NHDME MM s
. ¥ . SR
- Hg ﬁ{:ﬁ\l v . QY ,_{j\’\; . i\ ,—% e et
N Bew " [ N ST - N F
d 561 N § N
}o \ = \ =0
40-4. 465 40

101 ML EPIHA.40g,4.23mmol) ) F AT 20.0mL)E R, I SFIEA(
1.51g,12.7mmol,922 w L)o JONIBAEFS AT P25 NP1/ N o SCSIRIINRER
FHKIAE I (50.0mL), H S FHGE(100mL) A= H A AR FH G KA IR BT, 1 8. 0
FEik4E . 18 E40-1,

)02 F AL EPI40—1(1.47g,4.22mmol) N, N—— FFEL L (30.0mL) i3, I
NRIRH(2.75¢,8.43mmol) A AR A(1.00g,4.22mmol) o SRR TRAF FOORL

WEEL/NN o RO (50.0mL), i R i (200mL) A< B A A AR P 0K Ak
BT O IR o AL R IR AT L (0 ik TR O = 1:0 81 4:1) 7 15
TR E40-2,

MS—ESI[M+H]J*, I+ 54550, 5L HE 550,

'H NMR (400MHz,CDCl,)  7.48(d,J=8.8Hz,1H),7.19—7.26(m,1H),6.88—
7.01(m,3H),6.03(s,1H),5.35—5.49(m,2H),4.61—4.84(m,2H),3.65(s,3H),3.49(t ] =8.0
Hz,2H),2.86—2.93(m,2H),2.51—2.60(m,2H),0.86—0.96(m,2H),0.03(s,9H) ,

@A EPI40-2(1.70g,3.09mmo) B FHZEG30.0mL) A H, JIN2,4— — S AL ik
(1.03g,6.18mmol,928 W L), IR (2.01g,6.18mmol), = (I~ LA HR) —4F(283mg,3
09 w mol),1,1'—HKZE—2,2' = W K (384me,618 wmol) o NIRAERALRIT 1203
EPE L2/ N SOSIROITIN K (50.0mL), F SR LT 200mL) 2= B A U G /KR #
T IR R R . AR AR RAE EAT A (O e (PR CBE =1:0513:1) 77 B S
B EW40-3,

MS—ESI[M+H]", 115 {H681,52M1{EH681 ,
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[0297]  (WIAMEI40—3(1.90g,2.79mmol) [P ZHRIE (30.0mL) AR, A — /K & 2= E Y

[0298]

[0299]

[0300]

[0301]

[0302]

[0303]

[0304]

[0305]

[0306]

[0307]

PL(10.0mL,2mol/L)o RIRAEF SR P25 CHEFE12/NR o SOBIRAE0°C RN
SR KA pHAE 27, T B 00mL x 2) 3 A AR T KRl 14,
W R GE . 1SRRI E Y404,

MS—ESIIM+H]", 11548667, 5M{EH667 .

G A EPI40—4(300me, 449 w mol) [ FFHHEB.0mLyEH HF I R L
FLH(407mg,3.15mmol,548 w LYAIN,N,Nmg,’ ,—PUFAE-O— (7&K 1 —
1—55) S FUBERIR 256meg,674 w mol), 25 FHEFE257 80, Ko I\ FREEA L
R EL (242mg,2.25mmol), R E BRI N 25 24/ NN o SOSIRUINAOK
(30.0mL), LR LR (1L 00mL) A5 B A T UAE PG/ KRR T-15, 1L I8 imdHR ik & .
SRR EATE (C AR i = 1:05110:1) 73 B S 2IE 51405,

MS—ESI[M+H]" 1155720, 5:M1E 720,

hay

g

(6)06 MR EI40—-5(100me, 138 e mol) I FFHHE (1. 0mL)IE R, AN =3
CIRAOWL) o SNV IRAEZUSORST F25 N HE 1/ NN o SN iR IIN FHREE (1.0mL) F11
2UK(1.37g,11.6mmol, 1. 50mL)FHAE R TR F40°CHEFE0.5/ N o SRR IIAIK
(50.0mL), ORI (50.0mL) 25 B A AU PG/ KA IR B T4, 1 358 el ik i o fHL
mn 22 2 iR AU B (X dimate C18,200mm X 40mm 7 o m, AVK(FIR); B:&

5,0 % =32 %2557 51 77 B A3 B S p40n IR ER

MS—ESI[M+H]*, [+ 5 4E 440, 5L HE 440,

(D E P40 R EL 22 PRI SR ik 70 19 2 & 140-P1AI40—
P2,

A REAIS CHIRALPAK AS; A% :250 X 30mm 1.D.,10 w m;
PHRERE10.0 W Ly FREAH:A: S B: AFE0.1 % 57K),B % :50 % Bl 3,095
SR K 254nm ;. HEL:35°C,

A P40— PR BB [R]1.15745 81, eefH99.30%

MS—ESI[M+H]*, [+ 5 4E 440, 5L HE 440,

'H NMR (400MHz,MeOD) 8 7.24—7.32(m,2H),7.01—7.17(m,2H),6.90—

7.00(m,1H),5.28(s,1H),4.92(s,1H),4.06(br d,J=15.6Hz,1H),2.83—2.98(m,2H),2.68—
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2.77(m,1H),2.58(s,3H),2.51-2.55(m,1H),1.27—1.34(m, 1H),0.78—0.93(m,3H),0.64—
0.75(m,1H)

[0308] LA 40—P2{RBEIN TAI1.73145 %1, eelFi98.58 % .

[0309]  MS—ESI[M+H]", T+ 5 {E 440, 3M{E 440,

[0310]  'H NMR(400MHz,MeOD)  7.22—7.34(m,2H),7.01—7.16(m,2H),6.92—
7.00(m,1H),5.28(s,1H),4.92(s,1H),3.98—4.17 (m, 1H),2.82—3.00(m,2H),2.68—
2.78(m, 1H),2.58(s,3H),2.47—2.55(m,1H),1.27—1.35(m, 1H),0.74—0.94(m,3H),0.65—
0.74(m,1H).,

[0311]  SLHEHI41-47E Rl & 41 -P1,41-P25E47-P1,47-P2

[0312] L AM41-P1,41-P2E 47—P1,47—-P2RUHI & S22 915140, (5 F R A e e dt FH
S SINTNES i/

& NaprM b grny
{I\,L)\ > 41.pifi41P2
N F

41

DEEM: CISFEELS: Chiralpak AD; (@i FEHIRE: 50 x 4.6mm 1D, 3 pm; #FERE: 10 pL; Viahia:
Ar TEANTE, B: SENEE (0.1% EK), BY%: 5%-40%REIE VRN 1.5 4388, 40%E B IR IR 1 98, 5%
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[ e M 0.5 A AR 254 nm; #EE: 40°C .

41-P1

(RG] 1711 4040, ee
14 100%.

MS-ESI [M+H]", i &
18 466, FLIE 466.

"H NMR (400 MHz, MeOD) & 7.23-7.40 (m, 2H), 7.15 (d, J = 8.0
Hz, 1H), 7.09 (d, J — 10.4 Hz, 1H), 6.97-7.05 (m, 1H), 547 (s, 1H),
4.76-4.81 (m, 2H), 4.28 (d, J=16.0 Hz, 1H), 4.02 (s, 2H), 3.87 (d, J
= 9.6 1lz, 11T), 2.49-2.82 (m, 41T), 1.91-2.19 (m, 411, 1.64-1.86 (m,
2H).

41-P2

TERRIA] 1.937 908, ce
18 98.26%.

MS-ESI [M+H]", 1%
{8 466, SUIME 466.

"H NMR (400 MHz, MeOD) & 7.26-7.39 (m, 2H), 7.15 (d, J = 7.2
Hz, 1H), 7.06-7.12 (m, 1H), 6.97-7.05 (m, 1H), 5.46 (s, 1), 4.78 (d,
J=15.6 11z, 211), 427 (d, J = 16.4 Iz, 11T), 4.02 (s, 2IT), 3.86 (d, J
= 9.2 Hz, 1H), 2.50-2.82 (m, 4H), 1.95-2.18 (m, 4H), 1.68-1.84 (m,
2H).

7

A

F

Ny
|/
w g

42-P1 Hi42-p2

.
ﬁ(ﬁNHQ FAEHRS
o
o

42

SrESEE BREEE RS Chiralpak AS-3; SREAEMAR: 50 x 4.6ram 1D., 10 pm; JEMEE: 10 ul; H3h
F: A ZEARTR, B ZEE (0.05% ), BY%: 5%-40%AARERL 1.5 8h, 40% e WA 1 4
B, 5% R EERE 0.5 Ardh; AR 254 nm; AR 40°C.

42-P1

{REE IR LO8T 404%, ee
{fi 100%.

MS-ESI [M+H]', iH&
11 476, S 476,

TI NMR (400 MIlz, MeOD) & 7.24-7.36 (m, 211), 7.08-7.22 (m,
2H), 7.00 (br t, J = 8.4 Hz, 1H), 5.33 (s, 1), 4.88 (br s, 2H), 4.13
(dd, J = 16.0, 4.4 Tz, 110, 3.78-4.07 (m, 2H), 3.41-3.65 (m, 1),
2.92-3.02 (m, 1H), 2.75 (s, 1H), 2.51-2.65 (m, 2H), 2.14-2.44 (m,
2H).

42-P2

BB ) 1.413 53050, ee
B 99.80%.

MS-ESI [M+H], &
{H 476, SLHH 476,

"H NMR {400 MHz, MeOD) § 7.23-7.35 (m, 2M), 7.09-7.21 (m,
2H), 6.94-7.05 (m, 1H), 533 (s. 1H), 4.92 (br d, J = 4.4 Hz, 2H),
4.08-4.19 (m, 1H), 3.79-4.06 (m, 2H), 3.39-3.67 (m, 1HD), 2.93-3.02
(m, 1H), 2.69-2.80 (m, 1H), 2.51-2.66 (m, 2H), 2.15-2.42 (m, 2H).

43-P1 F143-P2

43

e RS Chiraleel OJ-3; EEFEAFE: 100 x 4.6mm 1D, 3 pm; HEAEE: 10 pl; a0
T A ZEAREL B 4EE (0.05% “OHE), B%: 5%-50%85 BRI 1.4 48, SO%R e peEERR 1 &
B, 5% B SE VR BE VR 0.6 434 Rl 254 nm; #HIR: 40°C,

43-P1

{R-FTWT ) 1.374 2080, ee
1 99.74%.

MS-ESI [M+H], &
18 494, SZIWE 494,

'"H NMR (400 MHz, McOD) § 7.25-7.39 (m, 2H), 7.18-7.24 (m,
1), 7.14 (d, J = 104 He, 1H), 7.02 (id, J = 8.4, 2.0 Hz, 1T,
5.39-5.51 (m, 1H), 4.00-4.37 (m, 4H), 3.60-3.96 (m, 1), 3.38 (d, J
= 6.4 Hz, 2I), 2.67-2.88 (m, 2T), 2.51-2.62 (m, 2IT).

43-P2

{REEE] 1.510 208D, ee
{H 98.30%.

MS-ESI [M+H]", it8&
T 494, sINAE 494,

'H NMR (400 MHz, MeOD) & 7.25-7.38 (m, 2H), 7.20 (d, J = 6.8
Hz, 1H), 7.14 (d, J = 11.2 Hz, 1H), 7.02 (td, J = 8.4, 2.4 Hz, 1T),
5.40-5.50 (m, 111), 4.02-4.36 (m, 41D}, 3.65-3.94 (m, 111), 3.35-3.41
(m, 2H0), 2.67-2.89 (m, 2H), 2.52-2.62 (m, 2H).
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N _Fy

44-P1 Fi44-pP2

G

44

A A
40C.

TrE A CREEAS

AL, B: 4B (0.05%

: Chiralcel IC-3; B FFIME: 50 x 4,6mm 1D., 3 um; UHFEE: 10 ul; mmu
LR, BY%:

40% B IR LV 4 2080 A 254 nm; AR

44-P1

13- 65 s 18] 1.002 434, ee
1H 99.62%.

MS-ESI [M+H]", &
11 468, LWL 468

'IT NMR (400 Milz, MeOD) & 7.24-7.30 (m, 2I1), 7.12-7.15 (m,
11, 7.04-7.08 (mm, 1H), 6.94-6.99 (m, 1H),5.28 (s, 1H), 4.03 (d,J =
16.0 Hz, 1H), 3.59-3.67 (m, 1H), 3.45-3.50 (m, 1H), 2.88-3.03 (m,
2H), 2.70-2.82 (m, 2H), 2.60 (s, 3H), 2.48-2.58 (m, 2H), 2.05-2.18
(m, 2H), 1.80-2.02 (m, 4H).

44-P2

TR 1 18] 1.868 4040, ee
18 99.78%.

MS-EST [M+I1]", {[5&
1 468, sl 468.

H NMR (400 MHz, MeOD) 6 7.24-7.30 (m, 2H), 7.13 (d, J = 7.2
Tz, 1T1), 7.03-7.08% (m, 111), 6.94-6.9 (m, 111}, 5.28 (s, 11T), 4.03 (d,
J=16.0 Hz, 1H), 3.55-3.68 (m, 1H), 3.44-3.53 (m, 11D), 2.87-3.06
(m, 2H), 2.67-2.81 (m, 2H), 2.60 (s, 3H), 2.46-2.57 (m, 2H),
2.05-2.19 (m, 210), 1.81-2.03 (m, 4H).

flfr 5
45-p1 Hi45-P2

45.

4LBR, B: 285 (0.05%

/n\a%mf’r {0 REF T B Chiraleel AS-3; (LB FE R 50 x 4.6mm LD., 3 um; HEREE: 10 ul; FshA:
: ), B%: 5%-40%KE N 1.5 (\%4, 40% IR LS 1 8,
5@/@1%%@%%55@ 0.5 53%h; A 254 nm; FER: 40°C.

45-P1

R ITE] 1.134 4%, eo
T 100%.

MS-ESI [M+H]", 5%
18, 454, SEIIME 454

YT NMR (400 MITz, MeOD) & 7.22-7.34 (m, 21T), 6.92-7.15 (m,
3H), 5.26 (s, 1H), 3.83-4.10 (m, 2H), 3.00-3.10 (m, 3H), 2.68-2.79
(m, 1H), 2.39-2.62 (m, 3H), 2.15-2.36 (m, 3H), 1.99-2.12 (m, 1ID),
1.60 (q, /= 9.6 Hz, 1), 1.31-1.41 (m, 200).

45-P2

TEB )R] 1.856 40%), ee
18 99.42%.
MS-ESI [M=+H]", iF5

18 454, szil{E 454,

'H NMR (400 MHz, MeOD) § 7.23-7.32 (m, 2H), 6.93-7.14 (m,
3H), 5.26 (s, 1H), 3.84-4.09 (m, 2H), 2.98-3.09 (m, 3H), 2.68-2.78
(m, 1T, 2.40-2.63 (m, 3H), 2.13-2.38 (m, 3H), 1.99-2.12 (m, 1H),
1.54-1.66 (m, 1H), 1.31-1.44 (m, 2H).

FATD

B

46-PIHI46-P2

48

e E: RS Chiralpak AS-3; (kR R 50x4.6mm 1D, 3um; HFERE: 10 pL; Hi
ZhAH: Ar ZEALAR, B: 4T (0.05% T 4FE), B%: 5%-40%4 B uE B 1.5 A3, 40% [ 8 W vk
Wi 1 258h, s% eI SR 0.5 208 K 254 m: #Ei: 35°C.
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46-P1

18 B B 1] 1,107 43 B,
eeff100.00%.
MS-ESI [M+H]", if
BoAE 454, LW E
454,

"H NMR: (400 MHz, CD;0D) § (ppm) 7.23-7.34 (m, 2H),
7.07-7.22 (m, 2H), 6.98-6.98 (m, 1H), 6.97 (brs, 1H), 5.28 (brs,
1H), 4.04 (br dd, J = 16.0, 4.3 Hz, 1H), 3.42-3.61 (m, 1H), 3.27
(or s, 1H), 3.15 (br d, J = 3.6 Hz, 1H), 2.91-3.04 (m, 1H),
2.73-2.82 (m, 1H), 2.66-2.72 (m, 3H), 2.48-2.64 (m, 2H),
1.07-1.25 (m, 1H), 0.53-0.75 (m, 2H), 0.22-0.48 (m, 2H).

46-P2

5 B BT ) 1.646 5 ¥,
eelH99.44%,

MS-ESI [M+HT,
B 454, =2l g
454,

I NMR: (400 MIlz, CD;0D) & (ppm) 7.23-7.32 (m, 21I),
7.07-7.21 (m, 2H), 6.93-7.02 (m, 1H), 5.28 (s, 1H), 4.04 (d, J =
16.0 Hz, 1H), 3.51 (dd, J = 13.6, 7.2 Hz, 1H), 3.27 (brd, J= 7.2
Hz, 1H), 3.15 (s, 1H), 2.92-3.03 (m, 1H), 2.72-2.79 (m, 1),
2.70 (s, 3H), 2.50-2.64 (m, 2H), 1.09-1.23 (m, 1H), 0.60 (br d, .7
= 8.0 Hz, 2H), 0.35 (br dd, J = 10.4, 4.8 Hz, 2).

DaC~r§

=

FLEE

J \ N
b 4
¢

47-PIRIAT-P2

A7

ZhAH: A

G R

Chiralpak TH-3; B4 50x4.6mm 1LD., 3um; RS 10 ul; 3

AR, B AEE0.05% ZZUJE), B%: 20%-40%4) xu“aﬂﬂz 1.5 2pah, 40%[E TR 18 2k

L, 20%E R LR 0.5 4Bl KRB: 254 nm; AR 35°C

15 ¥4 Ik 18] 0.704 55 %1,
eefti98.78%.

"H NMR: (CDCls, 400 MHz) 6 (ppm) 9.29 (br s, 1H), 7.28-7.35
(m, 1H), 7.18 (d, J = 10.8 Hz, 1H), 7.04-7.12 (m, 1H), 6.92-7.02
(m, 117), 6.84-6.92 (m, 111), 5.16-5.30 (m, 11I), 4.76 (br d, J =

~ 5 ey t o
47-p1 f;{bj‘i“ [ME];H T116.0 Hz, 1H), 4.24-4.48 (m, 2H), 3.79-4.05 (m, 2H), 2.72-2.88
S 457, W H |(m, 1), 2.53-2.70 (m, 2H), 2.36-2.51 (m, LH), 2.10-2.34 (m,
457. 3H), 1.99-2.07 (m, 1H), 1.26-1.38 (m, 2H).
ee1ﬁ99 0% 7.29-7.33 (m. 1. 7.17 (& J = 12.0 He, TH), 7.04-7.11 . 1H),
Were | 6:93-7.00 . 1H), 6.84-6.92 (m. 1H), 5.17-5.26 (m, 1H), 4.77
ok MSBST M a7 = 160 Tn 1T, 430 (br s, 21D, 3.79-4.04 (m, 210),
B 457, S W\ 2 94085 (m, 1H), 2.57-2.67 (m, 20, 2.45 (di, J = 8.4, 4.5 Hz,
457. 1T1), 2.11-2.33 {m, 311, 1.95-2.09 (o, 11E), 1.26-1.38 (m, 21T},
[0313]  ShEBl48 G U G148
~OL — 0 "E»‘O //_(\/ Cl—»‘« /_(\/IDMB'
W N Mo e 4 <‘cm g “EM
H 40-9 48-1 482
&"{m NHDMB Iy s
/_(II ~DME > /—<\f\/\ o — /—/\I/\I“ e 48-P13148-P2
‘F}\ QFM
48-3 \/ 48-4 48
[0314]  (MEW40-9FIEMSE LEB140, 00 PG HI40-9(660mg,1.89mmol)

N, N— " 3L FIEE R (10.0m L) FAR Y, IINRER (1 .54, 4. 72mmol) A H] {4
F(414mg,1.89mmol), S MW IRAER RS FoOMNAHFES /N o NI TK
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[0315]

[0316]

[0317]

[0318]

[0319]

[0320]

[0321]

[0322]

(50.0mL), F (IR T8 (200mL) 2= U A HUAH FH G KA T, L 38, U k& . M
AR EAT A (i TR CliR=1:0801:1) 0 B B 5481,
MS—ESI[M+H]*, 1+ 548532, 5L HE 532,

Q@) A EP48—1(750mg, 1.41mmol) [ R (10.0mL)VA TR, 2,4 - S A

S HZ(471mg,2.82mmol, 423 w L), BRER 5918 mg,2.82mmol), — (I K FEPIER) — 40
(129mg, 140 . mol),1,1"-HkZ5—2,2'— W K (175mg,281 w mol) . N IHAE B AR
PR 120°CHEREL 2/ N SSIBUINAIK(50.0mL), I SR LR 00mL) 22 I A AT AR H
TCT KR 18, 1 U e HE 4 o LT R TR JE AT (i / LR L BiE = 1:05]]
3: )7 BRI & Y482,

MS—ESIIM+H]", 11548663, 5M{EH663

G EP)48—2(900mg, 1.36mmol) F USRI (9.0mL) AR H, TIN— /K& EH,
BEG.0mL,2mol/L) s RMIBAE R TR F30°CHEH 12/ o SRRAE0C P AN
R KRR T p HAE 217, F CHR LR (100mL x 2) N A5 H U FE S/ KR T4,
W8 BEIRSE . 1SR & 48-3,

MS—ESI[M+H]*, I+ 54E 650, L MHE 650,

@I EI48-3(300mg,462 w mol) TN, N—_ FHEL FHBEEZ (5. 0mL) I H I —
TR (298me,2.31mmol, 402 w L)AIN, N, Nmg,— U I —-O— (7-F 4K H —
W —1—F0) 7S BUBEIRIIR (263me, 693 w mol), 2. MR FE2555 8 Bl I HHERER |2
HERBRER (281mg,2.31mmol), S MAAE BUTIRAF P25IBEHE2/ N o ROMHUIIAOK
(30.0mL), F LR TS (100mL) 22 U A AR FHAC/KARR A T, L 38, R k& . M
mm SRR E A FEATT v (o ik / Y R IR = 1:08112:) 43 B3 2 51484,
MS—ESI[M+H]", i+ 588716, 5M{H7 16

()05 ML EH48—4(220mg,307 p moD) B S HFHIFEG.omLIA R, A = H L
BR(1.0mL). JRNIRAE RS RGT P25 NAEFE 1/ NN o RSIRIIN IR (1.0mL) FIZ0/K
(0.91g,7.78mmol,1.0mL)FAERUTIRIP F30°CHEFF2/IN o SOBIIIAIK(50.0mL),
IR LI (50.0mL) A< B A M UAH TG/ BRER BT, 1o 8 e ik 4 o AL 20
o R U 1 7 (X timarte C18,200mm X 40mm 7 w m, AZK(FIR); B:Ji5,0% -

38% 2503 ¥/ B 2 S48 R 2
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[0323]  MS—ESIIM+H]", 115 {E436,9M{EH436 .

[0324] O PI48H IR EL 48T I ALtk (il 53 0 13 B S 48— P1AN48 —
P2,

[0325] A BT (0l B S . CHIR ALPAK AS—3; (O HI#4:50 X 4.6mm
I.D.3wm; YEFREE:10.0wL; FEhE:A: F M B: AEE(0.05% 1) B %20

% —40 % BREEHEI.553 B, 40 9% 8] 2 IR e i 153 5,20 %6 [ JE IR BE Bl 0,553 715
R K-:254nm ;. FEE:35°C,

[0326] L EW48—P1{RBEE [R]0.76597 FH,eelB99.10% .

[0327]  MS—ESIIM+H]", 115 {E436,9{EH436 .

[0328]  'H NMR(400MHz,CDCly) § 9.35(br s,1H),7.32—7.38(m,3H),7.15—
7.21(m,3H),5.12—5.20(m, 1H),4.71(dJ=15.6Hz,1H),4.45(br d.J=2.4Hz,2H),3.88—
3.92(m,1H),3.08(s,3H),2.84—2.92(m, 1H),2.62(br s,1H),2.58(s, 1H),2.43(ddd J=13.2
,9.2,4.0Hz,1H),2.26(br dJ=10.0Hz,1H),2.16(br d.J=10.4Hz,1H),2.02(br d,J=
6.8Hz,1H),1.74—1.81(m,1H),1.61(br dJ=11.2Hz,1H),1.43—1.53(m,1H),1.28(br d,J=
13.2Hz,1H)

[0329] LA P48—P2LR BEI [A]1.54857 1,0 fH99.74 % .

[0330]  MS—ESI[M+H]*, i+ 5 {E 436, 30{E 436,

[0331]  'H NMR(400MHz,CDCly) § 9.31(br s,1H),7.24—7.30(m,3H),7.07—
7.14(m,3H),5.08(s,1H),4.62(d.J = 15.6Hz,1H),4.45(br 5,2H),3.83(br s,1H
),3.00(s,3H),2.75—2.84(m, 1H),2.55(br dJ=5.2Hz,1H),2.51(s,1H),2.32—
2.38(m,1H),2.13—2.19(m, 1H),2.07(s,1H),1.92—1.96(m, 1H),1.66—1.74(m, 1H),1.53(b
r dJ=10.0Hz,1H),1.37—1.44(m,1H),1.22—1.27(m, 1H).

[0332]  SCHEBI49-515 B E1149-P1,49-P2% 51-P1,51-P2

[0333] {1 AM49-P1,49-P2451—P1,51-P2RUHI & S5 9 th148 , (o F R A e e dte FH
o S7NE- Y
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NH;
AR

—_—— A9-PIFAG-P2

B AT GRS Chiralpak AS-3;
A Ar TEAIK, B: ZEE(0.05% —4HK), B%: 20%-
i 1/\%‘14 "O%\ﬁ]ﬂ.ﬂ?f@x% L0508 AR £ 254 nm; FEE

GRS 50x4.6mm LD, 3um; HREE: 10 pL: &
A0 A T P 1.5 5 0, 4004 52 ¥R
:35°C.

49-P1

B2 W) 18] 0.725 4
%rF, eeﬁ‘g{99.60%c
MS-ESI  [M+H]',
iF B A 439, Sz
18439,

'H NMR: (CDCls, 400 MHz) 8 9.29 (br d, J = 1.2 Hz, 1H), 7.30-7.42
(m, 3H), 7.11-7.22 (m, 3H), 5.07-5.18 (m, 1I1), 4.73 (br d, J = 15.2
Hz, 1H), 4.30 (br s, 2H), 3.85-3.98 (m, 2H), 2.78-3.00 (m, 1H),
2.55-2.69 (m, 211), 2.37-2.49 (n1, 111, 2.10-2.30 (m, 311), 1.97-2.07
(m, 1), 1.65-1.82 (m, 1H), 1.25-1.37 (m, 1H}.

49-P2

{7 B B[] 1.533 4
P, celi98.42%.
MS-ESI  [M+H]",
ik B A 439,
14439,

'H NMR: (CDCls, 400 MIz) & 9.33 (br d, J=2.0 Hz, 1H), 7.30-7.37
(m, 4H), 7.10-7.24 (m, 2H), 5.08-5.25 (m, 11, 4.66-4.82 (m, 1H),
4.29-4.59 (m, 2H), 3.83-4.05 (m, 2H), 2.88 (br dd, J = 9.2, 4.4 Hz,
1H), 2.59-2.70 (m, 2H), 2.38-2.49 (mn. 1H), 2.11-2.34 (m, 3H), 2.02
(br s, 1H), 1.78-1.90 (m, 1H), 1.25-1.39 (m, 11).

N

N NH,

N NS

H
Q

o FAL S
50-PIHIS0-P2

b

50

e

Iy 5 5

f EREY
CEANER, B: ZEE(0.05%
Wi P, 200 B IR R0 68 B BIEK: 254 o Bl 352.

EJJiFEI. A:

: Chiralpak AS-3; BEAERIHE: 50x4.6mm LD., 3um; HFFEH: 10 ul; ¥

LY, B%: 20%- 40%#%%5‘5%1 SAph, 40% [ R B TR

50-P1

{7 BT B 18] 0.788 43 &
eell99.90%
MS-EST [M+H],

HAiE422, SM{E422.

'H NMR: (400 MHz, CD;0D) & (ppm) 7.20-7.40 (m, 6H), 5.20 (s,
1H), 4.86-4.87 (m, 1H), 4.04 (brd, J= 16.0 Hz, 1), 2.64-3.19 (m,

U\ an, 2.57 (br s, 311), 2.46-2.54 (m. 111), 0.63-0.97 (m, 411).

50-P2

{3 F7 BF 171 1.346 4
eel1198.80%.
MS-ESI [M+H],

FAH422, WHA22,

i, | i NMR: (400 MHz, CD;0D) é (ppm) 7.21-7.36 (m, 6H), 5.20 (s,
1H), 4.89 (br s, 1H), 4.04 (br d, J = 16.0 Hz, 1H), 2.62-3.10 (m,

i | 4H), 2.57 (br s, 3H), 2.47-2.54 (m. 1H), 0.56-1.05 (m, 4H).
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I Ny NH
QF ¢ FR G
y NN g - = 51PIfI51-P2
Q
[P 51
A& B S Chiralpak AS-3; BRI 50x4,6mm LD, 3um; SFEEE: 10 pL; 3t
A A TEALTR, B ZEE0.05% T2, BY%: 5%-40%85E Holi1.59- B, 40% ] 52 iR L

[0334]

[0335]

[0336]

[0337]

W13 40, 5% R e R PR L 0.5 40 8, I 254 amy;

EhiH 35T,

{7779 0 7] 1.321 %y
1. eeffi99.06%:
MS-ESI  [M-+H]",
ih B {H 448, W
15448,

51-p1

"H NMR: (CDCls, 400 MHz) & (ppm) 9.39 (br s, 1H), 7.34-7.40 (m,
3H), 7.18-7.25 (m, 3H), 5.49 (s, 1H), 4.57 (d, /= 16.0 Hz, 1H), 4.32
(brs, 2H), 4.21 (d, J — 16.0 Hz, 1H), 4.03-4.12 (m, 2H), 3.73 (br d, J
—10.0 Hz, 1H), 3.47 (br d, J — 8.80 Hz, 1H), 2.53-2.64 (m, 4H),
2.07-2.21 (m, 2H), 1.92-2,04 (m, 2H), 1.78-1.87 (m, 1H); 1.68-1.77
(m, 1H).

13 i E) 1,456 5
2, eeff97.82%.
MS-ESI  [M+H],
B fE 448, s
4448

51-pP2

{brd, J=92He, 1H),3.43-3.49 (m,

'H NMR: (CDCls, 400 MHz) 5 {ppm) 9.42 (br s, 1H), 7.34-7.40 (m,
310, 7.19-7.25 (m, 310, 5.50 (s, 1), 4.56 (4, J = 15.6 11z, 11},
4.24-4.52 (m, 2H), 4.20 (d, /= 15.6 Hz, 1H), 4.04-4.11 (m, 2H}, 3.73
1H), 2.54-2.65 (m, 4H),
2.01-2.20 (m, 2HD), 1.93-2.02 (m, 2H), 1.78-1.85 (m, 1H), 1.72 {br
dd, /=9.6, 1.1 Hz, 1H),

SEHES 210 52016 K
BB SEH48, AT RS R AR, 152 EP52-P1HI152-P2,

s
——  52-P1HIBZ P2

/U\r?é,?ﬂ‘ BN

0‘3 B TR BT IR 0.5 2B,

s ZEAVEE, B AFH0.05%

- Chiralpak AS-3; TEiEHMA: 50x4.6mm 1D, 3um; HFEE: 10 puL; Hsh:

), BY%: 20%-40%MhFETEIE 1.5 434, 40% R s VR 1 4

R 254 nm; KRR 35°C,

TREA] 0.679 4%k,
ce 18 99.92%.

"H NMR: (400 MHz, CD;OD) & (ppm) 7.28 (s, 6H), 5.18 (s, 1H),
3.87-4.03 tm, 111), 3.01-3.12 (m, 311), 2.64-2.76 (m, 1[1), 2.35-2.60 (i,

5L1H 438,
438,

& E

52-P1 | MS-EST [M+H]. | 31y 5 009 34 (. 301), 2.04 (br d, J — 5.6 Hz, 1H), 1.68-1.86 (m, 1),
MR 438, KB ) 521 64 (m, 110).
438,
TREANT I 1.443 435, ‘
o 1 99,625 A NMR: (400 Mz, CD50OD) 8 (ppm) 7.61 (d, J = 10.4 Hz, 1H), 7.29 (s,
merbe . ), 5.36 (s 3.95 J = 8.4 Hz 3.03-3.15 k
s2-p2 | MS.EST (noty, i | S 536 (5 1), 395 (br 1, 7 = §.4 Hy, 1H), 3.03:3.15 (m, 3H),

2.66-2.80 (m, 1H), 2.38-2.65 (m, 3H), 1.95-2.38 (m, 4H), 1.65-1.91 (m,
1H), 1.44-1.64 (m, 1H).

SEHEBI53M S5 305 Y
H RS IEH52, FATARHEIR | RS HEIR T &%, B2l Ew

53—P14153—P2,
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[0338]

[0339]

[0340]
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o} Ny Nt o
b NN - e B3-PLRRGAPZ
R
o]

52

DsC—N

Ay AR B RERETY V) Chiralpak AS-3; EilEHIRG: 50x4.6mm LD, 3um: #FREE: 10 uL; s A

AR, B ZBE0.05% ZZE), B%: 20%-40% R 15 SED, 40% B B TR | g, 20% ]
SEMREYEE 0.5 43 (el 254 nm; Kl 35°C.

FEETA] 0.692 4
o, ee {H 98.24%.

41),
1H),

'H NMR: (400 MHz, CD;OD) & (ppm) 9.28 (s, 1H), 7.25-7.43 (m,
7.15-7.18 (m, 2H),5.08-5.13(m, 1H), 430 (s, 2H), 3.96-3.92(m,

1H 4471

53-P1|MS-ESI  [M+11]",]2.82-2.92(m, 1H), 2.57-2.60(m, 2H), 2.36-2.49(m, 1), 2.26-2.33(m, 1),
WA 441, S2)|2.12-2.170m, 1H), 1.96-2.05(m, 1H), 1.65-1.8(m, 1H), 1.45-1.52(m, 1H),
i 441, 1.26-1.35(m, 1H),
TREATITA) 1.447 73 ['"H NMR: (400 MHz, CD;OD) & (ppm) 9.28 (s, 1), 7.26-7.43 (m, 4H),
B eedl 99.54%. [7.14-7.18 (m, 211),5.08-3.17(m, 111, 4.29 (s, 2I1), 3.96-3.92(m, 11Lj,
53-P2 |MS-ESI [M+H]’,|2.82-2.92(m, 1H), 2.57-2.60(m, 2H), 2.36-2.49(m, 1H), 2.26-2.33(m, 1H),
G 441, Sl |2.12-2.17(m, 1H), 1.96-2.05(m, 1H), 1.65-1.8(m, 1H), 1.45-1.52(m, 1H),

1.26-1.34(m, 1H).

SEHEGS MG S5 4105 K
BB S EB140, AR RS RAH, 52 EYI54-P1HI154-P2,

I NHs FPRI
P —  »  54-PIHIB4-P2

SEHAT: (AL S Chiralpak AS-3; fAREFLHRR: 50x4.6mm LD, 3um; #EFEE: 10 pL: JRENHE: A
CEALBR B ZWE(0.05% 201, BY%: 5%-400% RN 1.5 460, 40% AR VRN | 4, 5%
IRFEPENL 0.5 0 8h; AR K: 254 nm; $ldw: 35°C.

54-P1

fRE W) H] 1.093 4
B, ce {H 98.54%.

MS-ESI  [MHI]",
B 456, 2
{8 436.

'H NMR: (CDCl;, 400 MHz) & (ppm) 9.27 (br s, 110), 7.29-7.33 (m, 1H), 7.18
(d, J = 10.8 Hz, 1H), 7.07 (br t, J — 7.6 Hz, 1H), 6.93-6.99 (m, 1H), 6.85-6.91
(m, 1H), 5.18-5.27 (m, 1H), 4.35 (br s, 2H), 3.83-3.93 (m, 1H), 3.08 (s, 3H0),
2.78-2.86 (m, 1H), 2.59-2.66 (m, 2H), 2.39-2.49 (m, 1H), 2.16-2.29 (m, 2H),
2.01-2.05 (m, 1H), 1.64 (br d, J— 10.8 Hz, 1H), 1.51 (br s, 1H), 1.31-1.38 (m,
111).

54-P2

R BT 1,739 41
B, cc 8 99.76%.

MS-ESI  [M+H]',
W ELA 456, sl
14 436.

'H NMR: (CDCls, 400 MHz) & (ppm) 9.27 (br s, 1), 7.29-7.33 (m, 1H), 7.18
(d, J=11.2 Hz, 1H), 7.08 (id, 7= 8.4, 1.9 Hz, 1H), 6.95 (br d, J= 8.0 Hz, 1H),
6.87 (br d, J = 10.0 Fiz, 1H), 5.19-5.25 (m, 111, 4.33 (br 5, 2H), 3.84-3.92 (m,
1H), 3.08 (s, 3H), 2.77-2.86 (m, 1H), 2.59-2.66 (m, 2H), 2.4 (ddd. J = 12.8,
8.9, 3.9 Hz, 1), 2.23-2.29 (m, 1M, 2.16-2.21 (m, 1H), 2.00-2.06 (m, 11),
1.67-1.79 (m, 1H), 1.62-1.66 (m, 1H), 1.35 (br d, 7= 10,0 Hz, 1H).

SIS 55 K
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[0342]

[0343]

[0344]
[0345]

55

G54, TSR | AR A TR, 152
55,

75
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MS—ESI[M+H]", 1155459, 5 M1E 459

"H NMR:(CDCl;,400MHz) & 8.41(s,1H),7.29—7.37(m,2H),7.06—7.14(m,1H),6.91—

7.01(m,1H),6.85(br d,J=9.6Hz,1H),5.26—5.38(m,1H),3.77—3.99(m,1H),2.78—

2.86(m,1H),2.61-2.67(m,2H), 2.37—2.51(m,1H),2.12—2.29(m,3H),1.98—

2.08(m,1H),1.57—1.89(m,2H),1.52(br dJ=4.0Hz,1H),1.30—1.42(m,1H)

SEHE 5156595 B 156 259

a6 259t &2 St tl4, AR M fed—4.

"H NMR (400 MHz, MeOD) & 8.50 (s, 11}, 7.68 (s, 1),

Ng-NH | MS-ESI 7.34 (td, J = 8.0, 6.4 Hz, IH), 7.09-7.23 {m, 2H), 7.02 (id,
3\ Nm [M+H]', tF|7=8.4, 2.4 Hy, 1H), 5.63 (s, 1H), 4.82 (br d, /= 16.4 Hz,
N o = {464, 52| 1H), 4.72 (brt,J = 6.8 Hz, 2H), 4.61-4.68 (m, 1H]}, 4.55
er M 464. (brd, J= 6.8 Hz, 1H), 4.28 (d, /= 16.4 Hz, TH), 4.24 (s,
© 1H), 4.13 (br d,.J = 10.0 Hz, 1H), 3.58 (br d, J = 10.0 Hz,
s 1H), 2.48-2.90 (m, 4H), 2.23 (s, 3H).
F "H NMR (400 MHz, MeOD) § 7.27-7.34 (m, 1H), 7.26 (s,
NgoNHe | MS-ESIT 1H), 7.19-7.23 (m, 1H), 7.15 (dt, J = 10.4, 2.0 Hz, 1H),
S Nﬁ@;\ IM+H]",  1F16.92-7.01 {m, [H), 5.24 (s, 1H), 4.90 (d, 7= 16.0 Hz, 1H),
(~N oh A 452, 97]4.06 (d, J = 16.0 Hz, 1H), 3.65-3.84 (m, 4H), 3.41-3.50
O\) MG 452. (m, 1H), 3.32-3.36 (m, 1H), 3.11-3.22 (m, 1H), 2.89-3.04
(m, 211y, 2.66-2.80 (m, 111), 2.49-2.63 (m, 211), 2.17 (s,
a7 3H).
F 'H NMR (400 MHz, CDCly) 6 9.11 {br s, 1H), 7.32-7.41
Ny MHz | MS-EST (m, 1H), 7.26 (br s, 1H), 7.02-7.12 (m, 2H), 6.97 (br d, J
I N/—(NIJ\ M+H]", il'|=92 Hz, 1H), 561 (s, 1H), 4.57 (d, J = 15.2 Hz, 1H),
W sy M 478, 52|4.34-4.44 (m, 111), 4.17-4.28 (m, 21I), 4.01-4.09 (m, 21I),
,ij M478, 3.61-3.81 (m, 5H), 3.50-3.56 (m, 1H), 2.57-2.63 (i, 3H),
o 2.47-2.54 (m, 1H), 2.21 (s, 3H), 1.90-2.05 (m, 1H),
i 1.69-1.79 (m, 1H).
=
o | MS-ESI I NMR (400 MMHz, MeOD) & 7.37-7.53 (m, 1L1),
0 /_(Ij’\ : ['M+H,It 4| 7:03-7.37 (m, 4H), 6.84-7.03 (m, IH), 5.70-6.27 (m, IH),
Daa@h ;%;{54358 o, |3:25 (brd, J— 7.2 Hz, 1H), 4.87-5.04 (m, 2H), 4.42 (br d,
f(‘) o gy » K| 7= 16.8 Hz, 1H), 4.04-4.35 (m, 3H), 3.74-4.04 (m, 1H),
L:N, {488, 3.41-3.6% (m, 1), 2.96-3.19 (m, 11T, 2.48-2.83 (m, 3H),

2.17 (s, 311).




76

WO 2024/255863 PCT/CN2024/099307
[0346]  SfEl60—625 AL A 602 62
[0347]  EW60—ZE 6202 S 5 5 bE 04, IS R AT FORE R R B 4 —
4,
-
NNz [MS-ESI T NMR (400 Mllz, MeOD) § 7.29-7.38 (m, 2II),
K N/—(/NM_ M+H]", 5 |7.07-7.17 (m, 2H), 6.99-7.06 (m, 1H), 5.48-5.63 (m, 1H),
N oF 14 463, S£|4.56-4.73 (m, 2H), 4.37-4.53 (m, 1H), 4.02-4.15 (m, 2H),
UD 14 463. 3.76-3.98 (m, 2H), 3.61-3.71 (m, 2H), 3.48-3.60 (m, 1H),
BN 2.53-2.68 (m, 4H), 2.19 (s, 3H).
60
F 'H NMR (400 MHz, CDCL) ¢ 9.06 (br s, 1H), 7.28-7.36
Ny NHz | MS-ESI (m, 115), 7.20 (s, 111), 7:03-7.13 (m, 211), 6.97 (dd, J = 9.6,
R N/—(/;/Ll [M+H]", vF5 |1.6 Hz, 1H), 5.17 (s, 1H), 4.81 (d, J = 15.6 Hz, 1H), 4.16
(\N o TH 451, SEW|(br s, 2H), 3.99 (d, J = 15.6 Hz, 1H), 3.66-3.88 {m, 2H),
B ) 14 451, 3.05 (br d, J = 6.0 Hz, 1H), 2.90-3.00 (m, 3H), 2.73-2.83
{(m, 1H}, 2.64 (dt, /= 8.8, 44 Hz, 4H), 2.49-2.57 (m, 1H),
" 2.19 (s, 3H).
¢ 'H NMR. (400 MHz, CDCL) d 9.14 (br s, 1H), 7.31-7.37
Ny MH: | MS-ESI (m, 110), 7.24 (s, 11D}, 7.03-7.10 (m, 2I1), 6.97 (bt d, J =
] Nﬁ(/NM [IM+H], 5 (10.0 Hz, 1H), 5.57 (br d, J = 2.00 Hz, 1H), 4.60 (d, J =
Nmo"' 4 477, 52 |15.6 Hz, 1H), 4.32-4.40 (m, 2H), 4.13-4.18 (m, 2H), 4.0l
,fi 14 477. {brs, 2H), 3.61-3.67 (m, 1H), 3.48 (br d, J = 8.80 Hy, 1H),
N 3.01 (br d,.J = 6.80 Hz, 4H), 2.83-2.94 (m,3H), 2.57-2.60
62 (m, 2H), 2.48-2.54 (m, 1H), 2.20 (s, 3H).
[0348]  SZEEfl63tl & H63HIE Y
N NH
YT e
Z~ —_— 63-P15163-P2
83
[0349] GRS H eG4, LIPS RRG, B2 Y63 -P1AI63—P2,

Sr e B ALS: Chiraleel OX-3; B L% : 50x4.6mm 1.D., 3um; #EFEE: 10 pl; W2 A
EARR, B ZEEHE (0.1% LK), B%: 40% [ R AR A 254 nm; FEIR: 35°C

63-P1|MS-ES1L  [M=+11]",
TREA 464, S
18 464.

{REFW} ] 1,705 45
i1, ee 1 99.30%.

111 NMR: (400 Mllz, MeOD) & 7.28-7.36 (m, 211), 7.13-7.18 (m, 111), 7.10 (dt,
J=10.4,2.0 Hz, 1H), 7.01 (id, J = 8.4, 2.0 Hz, 1H), 5.45 (s, 1H), 3.97-4.05 (m,
2H), 3.85 (d, J — 9.6 Hz, 1H), 342 (d, J — 9.6 Hz. 1H), 2.49-2.78 (m, 4H),
1.93-2.20 (m, 7H), 1.65-1.85 (m, 2H),

63-P2

R 2,316 41
B, ee {4 99.32%.
MS-ESI [M+H],
5AE 464, SEi
18 464.

'H NMR: (400 Mz, MeOD) & 7.27-7.36 (m, 2H), 7.15 (d, J = 8.0 Hz, 1H),
7.10 (dt, J = 10.4, 2.0 Hz, 1H), 7.01 (id, J = 8.4, 2.0 Hz, 110, 5.45 (s, 1H),
3.97-4.05 (m, 2H), 3.85 (d, J= 9.6 Hz, 1H), 3.42 (d, J = 9.6 Hz. 1), 2.48-2.80
(m, 4F1), 1.94-2.23 (m, 7H), 1.64-1.86 (m, 2)-
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[0350]  SChEhled G 64 A Rk

[0351]

[0352]

[0353]

[0354]

[0355]

[0356]

F
-0
NA
o
N, Cl 1, Ci ©

e F DM
N0l N NH
¥ P
HO 8 e o oy e & N By ol N T
o
642

[ ¢
N
o SEM
@ o

§4-3

F DYE F
F DB rc—Cn N NH N NHg
Ny NH 2 4 b

o o /

- 7 N 645 / |
e MO ) | )‘Lg N NN N — N RSNy
N O N R SEM N H
& o oM p ¢ /r:_‘ o
Fall FsC

644 64-6 64

101 ML EPIK (200me,579 w mol) Y S L (4.0mLyIA R, JIN S AA(34
3mg,2.88mmol) . M IRAERTIRIT P25t FE0.5/ N o RN NBRER &
TKIAL(50.0mL), F S FFE(100mL) 25 H, A A A G/ KA R e 468, 1oL 0 I R ik
Hi. 1R G641,

MS—ESI[M+H]*, 11548367, 5M{E 367 .

@02 MAMELEPI64—1(200me,547 w mol) N, N— FHEL FRE 2 2.omL) A, T
NI H(534me, 1 .64mmol) FIH (R A (130mg, 547 . mol) . SRIRAE R R 150
FeA A2/ NN o SOSIBOIIN 7K (10.0mL), H SR CBR(100mL) 2R H A AR HI KA
PR T L 8 DR IR & o R SRR A AT 5 (A R/ LR (iR =1:0812:1) 57
i alEe4—2,

MS—ESI[M+H]", [+ 54566, K MHE 566

QYA AEPI64—2(130mg,229 w mol) FHIR (5.0m LR FH, IIN2,4——FI%R
FAEHE(95.9mg,574 . mol), BRI HA(150me, 459 w mol), = (M- EE AR 40
(21.0mg,22.9 w mol),1,1'—FKZ5—2,2'— W K JE(28.6mg,45.9 w mol) o SN IRAE R
PRI 120°CHERES /NN, SOSIROII AN K (50.0mL), - SR LS (200mL) 22 B A HUAR F
JoIKBRER AN T4, 1 U ke 4 o LS SRR R (A iR SR CTiE=1:0%]
3: )7 BRI & Y643,

MS—ESI[M+H]", 1155697, 52M1{E697 .



78

WO 2024/255863 PCT/CN2024/099307
[0357] @A EP64—3(130me, 186 w mol) A PUEUEIE 2.0mL) A, IIN—/K & E AL

[0358]

[0359]

[0360]

[0361]

[0362]

[0363]

[0364]

P1(39.1mg,932 pmol) o SIIRAERUTIRIT RS PE12/ N o SOMHAEOC T T
N R KA A 5 p HAE 217, = S (100mL x 2) F B A H A JC/K AR i1
e R IR SE . 13 B E 644,

G A EPI64—4(100me, 146 . mol) N, N - HEE FHIBEZ (2. omL) A H TN
T RNE RN (75.7mg,585 w mol) FIN,N,N mg, [ FHE—O— (7- &K H =
W —1 =) 7S AR IR (83.5mg, 220 w mol), ZE 1R M FE2573 3, B A AL 54
64—5(47.3mg,293 w mol), RN IR AT FUS A P25 3/ NN o SRIBIIAIK
(30.0mL), 1 LR LT (100mL) 26 B AT AR 0/ KB B BT, 1 I8 el ik o 4L
dl 2 B E OB 0 1 (X timate C€18,200mm X 40mm 7w m, AK(FR); B: &

i5.0% —18 %2557 43 B T2 646,

MS—ESI[M+H]", 115848790, 55M{E 790,

(5)05 MR EI64—6(28.0mg,35.4 w mol) Y S HLE(L.omL) R, I =8.L
BR(00 W L)o SONIBAE FSRAT P25 AP/ INK o SRCSERIIN IR (1.0mL) R
IKAOmL)FFAERUS R P25 CHEFES/ NI o RSB IIAIK (50.0mL), 1 L2 £ g
(50.0mL) 2B A AU FHZC/KBRIR B T 15, 1Sk 38 s v e . L8 28 e AR
T (Xtimate C18,200mm X 40mm 7 w m, A:7K(FER) s B: L lf,40% —50% :2547 %)
AR E e R EL o

MS—ESI[M+H]*, I+ 548510, 5 HE 510,

'H NMR (400MHz,CDCL) 8 9.11-9.31(m,1H),7.47(br s,1H),7.33—
7.43(m,1H),7.03—7.18(m,2H),6.93—7.02(m,1H),5.49—5.58(m, 1 H),4.58—
4.62(m,2H),4.22—4.31(m,2H),3.77—3.97(m,1H),3.57—3.72(m, 1H),3.03—
3.32(m,1H),2.51—2.69(m,4H).,

ShEhles & A 65, 93, 94

EW6s5, 93, 94l 25 5064, RIS A 645,
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F

N Nt | MS-ESI il NMR (400 Milz, CDCl;) & 9.19-9.37 (m, 11T),

o /_(/\[/ h M, i 7.47-7.56 (m, 1II), 7.32-7.43 (m, 1ID), 7.08-7.14 (m,

SN = i 4ga | > 7.00 (br d, J = 8.0 Hz, 1H), 6.89-6.96 (m, 1H),

qD o o :|5.69 (s, 1H), 4.65-4.79 (m, 2H), 4.49-4.62 (m, 200,

3 SEMAE 484 | 438440 (m, 2H), 4.16-4.23 (m, 2H), 3.73-3.85 (m,

2H), 2.44-2.69 (m, 4H), 1.26-1.32 (m, 2H).
65
NN | MS-ESI 'H NMR (400 MHz, CDCly) 6 9.25 (s, 1H), 7.44 (s,
/(/Vl P (MEHT, i | T, 7:33-7.35 (m, 1H), 7.10-7.13 (m, 1H), 6.89-7.02
o i ’ 450, | (M 21D, 5.24-5.26 (m, 1H), 471-4.78 (m, 1H), 4.61 (s,
e I8 25T OH), 4.00-4.05 (m, 2H), 3,76-3.89 (m, 3H), 3.07-3.50
K489 | (1 1H), 2.80-2.86 (m, 1H), 2.30-2.72 (m, 4H) ,
. 1.89-1.95 (m, 1H).
=

O ﬁm‘“\ " | MS-ESL | 'H NMR (400 MHz, CDCI3) 3 9.24 (s. 1H), 7.4 (s,
O [M+H], ¥ | 1), 7.31-7.34 (m, 1H), 7.09-7.11 (m, 1H), 6.89-7.01
Pty o “ {489, | (m, 21), 5.39-5.41 (m, 1H), 4.74-4.78 (m, 1H), 4.58 (s,
C\O A 489, | 2ID), 4.00-4.06 (m, 2H), 3.74-3.89 (m, 3H), 3.35-3.50

[0365]
[0366]

79

94

(m, 1H), 2.80-2.84 (m, 1H), 2.54-2.69 (m, 4H) ,
1.79-1.94 (m,1H).

Sle6—745 A S 66—P1, 66—P2FET74—P1, 74—P2
L EYI66—P1, 66—P2ET74—P1, 74-P2IHI& S5 w64, (XN I

b 5 e4—s, FIHT TR
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FAERE A

—_— 66-PLAIRG-P2

66

DEEM: CIEFERIE . Chiraleel AS-3; G HEFE AR 50x4.6mm LD, 3um; BEFER: 10 pL; JREIAH: A:
TEAE, B: A (0.05% T0E), B%: 5%-40%FEREVEIL 1.5 bl 40%[H 2 IREEEE I 1 A0h, 5%

SRR 0.5 404 Bl 254 om; ARIR: 35°C.

REFI 1.232 48, ee 18
99, 74%.

'H NMR: (406 MHz, MeOD) 8 7.50 (s, 1H), 7.27-7.35 (m, 1H),
7.10-7.22 (m, 2H), 6.94-7.04 (m, 1H), 5.34 (s. 1H), 4.93-4.94 (m,

MS-ESI [M+H]', i+ & {8
492, (g 492,

66-pL | T e gy | 2D 415 (d, T = 160, 4.8 1hz, 100), 381-3.94 (m, 1), 3.44-3.51
MS-ESL ML T | (m, 171, 3.04:3.16 (m, 1H), 2.94-3.01 (m, 1H), 2.69-2.83 (m, 1HD),
492, SEIIH 492, 2.51-2.67 (m, 2H), 2.18-2.42 (m, 2H).
I - - —
SRR 1,637 4V6. H NMR: (400 MHz, McOD) 8 7.50 (s, TH), 7.26-7.39 (m, TH),
g;gﬁ;m AR e | 09 703 (m, 2H), 6.96-7.04 (m, [H), 5.34 (d, J = 2.0Hz, 1H), 4.93
66-p2 | 00 (bt d, J — 4.4 Hz, 2H), 4.15 (dd, J — 16.0, 5.1 Hz, 1H), 3.86-3.93

(m, 1H), 3.42-3.50 (m, 1H), 3.03-3.15 (m, 1H), 2.95-3.01 (m, 1I0),
2.72-2.80 (m, 1H), 2.52-2.63 (m, 2H), 2.14-2.40 (m, 2H)-

67

Ny Ny
ERI2IS

B —t 67 PiFI6T-P2

A

EALER, B OFF

(0.05%

A AR Chiraleel IB N-3; FitFE it 50x4.6mm LD., 3um; HEFEE: 10 pl; WizhAH:
L), BY%: 20%-400 RN 1.5 Db, 40%E Rk E Rl 1 a8k,
0% IR PRI 0.5 209, FPE 4 254 nm; FRIR: 35°C.

67-P1

TRV 1.046 478, oo fH
98.18%.

MS-EST [M-+H], i & 8
456, G 456,

"H NMR: (400 MHz, MeOD) 6 7.51 (s. 1H), 7.27 (td, J = 8.0, 6.0
Iz, 111), 7.03-7.15 (m, 21D), 6.96 (td, J = 8.4, 2.4 Iz, 1I1), 5.30 (s,
1), 4.93 (s, 2H), 4.08 (br d, 7 — 16.0 Hz, 1H), 2.92-3.00 (m, 1H),
2.85 (br d, J= 6.0 Hy, 1H), 2.73 (br dd, J = 14.0, 10.6 Hz, 1H),
2.51-2.62 (m, 4H), 0.78-0.92 (m, 3H), 0.66-0.74 (m, 1H).

67-P2

{REFIHA] 1.210 408, ee 18
95.18%.

'"H NMR: (400 MHz, MeOD) & 7.50 (s, 1H), 7.22-7.31 (m, 1H),
7.02-7.17 (m, 2H), 6.95 (id, J — 8.4, 2.4 Hz, 1H), 5.30 (s, 1H),
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MS-ESI [M+H], i & i

456, SEMIME 456.

4.92-4.98 (m, 2H), 4.08 (br d, J = 16.4 Hz, 1H), 2.91-3.03 (m, 1H),
2.86 (brs, 1H), 2.68-2.79 (m, 1H), 2.51-2.63 (m, 4H), 0.78-0.94
(m, 3ID), 0.65-0.75 (m, 11T}.

&

TR

—_—— 68-PIFBGR-12

| N HH:
o ¢ P
1= Ng NH Gl
Z\, o

68

B AW Chiraleel AD-3; AR : 50%4.6mm LD, 3um; HEE: 10 uL; Wshf: A
TEAMTE, B 2 (0.05% TME), B%: 40% 8 HEHL 4 Al KgAK 254 nmg FRIR: 35°C.

68-P1

{1,880 204, ec

99.60%.

MS-ESL [M+H]", i+ % {4

482, SEUIAE 482,

"H NMR: (400 MHz, MeOD) & 7.53 (s. [H), 7.27-7.37 (m, 1H),
7.08-7.18 (m, 2I1), 7.00 (td, J = 8.4, 2.0 11z, 111), 5.48 (s, 111), 4.02
(s, 211), 3.88 (br d, J = 9.6 llz, 111), 3.35-3.43 (m, 111), 2.49-2.85
(m, 5H), 1.93-2.21 (m, 5H), 1.67-1.83 (m, 2H)..

68-P2

RESIR) 2.702 478, co A

98.04%.,

482, SMAE 482.

MS-ESI [M+H]", it 2 #

JH NMR: (400 Mz, MeOD) 6 7.52 (s, 1H), 7.31 (1d, J = 8.0, 6.0
Hz, TH), 7.08-7.18 {m, 2H), 7.00 (td, 7= 8.4, 2.4 Hz, 1H), 5.47 (s,
1H), 4.02 (s, 2H}), 3.88 (br d, J = 9.6 Hz, 1H), 3.39 (br d, J=9.6
Hz, 1H), 2.49-2.82 (m, 5H), 1.94-2.20 (m, 5H), 1.67-1.83 (m, 2H).

N

&

O/_(/H
»‘Nﬁ/-cr

r

N NH,,

PR
»  69-P13169-P2

Q

69

ST BALA 5 Chiralpak AS-3; (UL NS 50x4.6mm 1D, 3um; #HAEE: 10 ul; JE5H
M A SEARRE, B Z850.05% 721, B%: 20%-40%0 B e 15, 40950 SR R e L
AT, 20% B SE R BB VRBL0.5 kT Al 254 amy IR 357,

69-P1

& B IR 0.721 4
B ecft97.68%.
MS-ESI  [M+H]",
i 544470, 2
{6470

"H NMR: (400 Mz, CDCL) 6 9.53-9.82 (m, LI, 7.52-7.61 (m, 111,
7.31-7.38 (m, 1H), 7.09-7.13 (m, L), 6.94 (br d. J = 7.2 Hz, 1H), 6.86
(brd.J=10.0 Hz, 1H), 5.33-5.39 (m, 1H), 4.64 (br d, J = 15.6 Hz, 1H),
3.96 (d, J = 15.6 11z, 111, 3.86 (br t, J = 8.4 IIz, 11I), 3.08 (s, 31I).
2.79-2.86 (m, 1H), 2.65 (br d, / = 4.8 Hz, 1H), 2.58-2.61 (m, 1H), 2.46
(td, /= 8.8, 4.8 Hz, 1H), 2.23-2.31 (m, 1H), 2.17-2.21 (m, 1H), 2.03 (br
dd, /= 6.8, 4.4 Hz, 1H), 1.73-1.83 (m, 1H), 1.60-1.71 (m, 1), 1.36 (br
dd, J = 18.8, 8.8 Tlz, 11I).

69-P2

{3 B i A L7814
Y, eeft99.40%:.
MS-ESI [M+HT,
T B A 470, S
11470,

TH NMR: (400 MHz, CDCl3) 9 9.27 (brs, 1H), 7.44 (s, 1H), 7.28-7.34
(m, 1H), 7.08 (td, J= 8.0, 2.0 Hz, 1H), 6.84-7.01 (m. 2H), 5.16-5.31 (m,
LH), 4.74 (d, J = 15.6 Hz, 1H), 4.57 (brs, 2H), 3.95 (d, J = 15.6 Hz,
1H), 3.82-3.90 (m, 1H), 3.08 (s, 3H), 2.81 (br dd, J= 13.2, 9.6 Hz, 1H),
2.65 (br dd, J = 6.0, 3.2 Iz, 111), 2.59 (5, 111), 2.40-2.51 (m, 11I),
2.23-2.30 (m, 1H), 2.16-2.21 (m, 1H), 2.00-2.10 (m, 1), 1.72-1.85 (m,
1), 1.64 (br d, 7= 10.8 Hz, 1H), 1.32-1.40 (m, 11).

TS

—> 70-P1FI70-P2

o F

| Ne N2
NP
>‘ O g
N o

)

70

e AR RS Chiralpak AD-3;
M A THEAAR, B BEEE0.05% LK), B%: 40%F IR E N, Ak 254 am; B
Hi35C,

AR R . 50%4.6mm LD, 3um; RS 10 uL; W
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70-P1

% & B ) 0.627 47
1, eeff99.34%.

MS-ESI  [M+H]",
f B 1 498, sl

11 NMR: (400 Mllz, CD;0D) 6 (ppm) 7.53 (s, 111), 7.34 (td, J = 8.0, 6.0
Hz, 1H), 7.13-7.24 (m, 2H), 7.02 (td, J — 8.4, 2.0 Hz, 1H), 5.48 (s, H),
4.30 (dd, J = 16.0, 2.4 Hz, 1H), 4.06 (s, 2H), 3.93 (d, J = 9.6 Hz, 1H),
3.74-3.80 (m, 2H), 3.68-3.72 (m, 1H), 2.74-2.85 (m, 111), 2.55-2.72 (m,

11498 3119, 1.90-2.22 (m, 310), 1.28-1.36 (m, 311).

1% B &) 171 0,933 4>
B, €6 H97.12%.

"H NMR: (400 MHz, CD;0OD) & (ppm) 7.78 (s, 1H), 7.32-7.40 (m, LH),
7.14-7.25 (m, 2H), 7.03 (td, J = 8.4, 2.0 Hz, 1H), 5.60 (s, 1H), 4.30 (d, J

70-P2 |MS-ESI  [M+U]",|~ 16.4 Hz, 1H), 4.07 (s, 2H), 3.96 (d, J — 9.6 Hz, 1H), 3.74-3.79 (m,
T 498, sl | 2H), 3.67-3.74 (m, 1H), 2.80-2.87 (m, 1H), 2.68-2.76 (m, 1H), 2.56-2.66
11498, (m, 2H), 2.00-2.17 (m, 2H), 1.29-1.34 (m, 4H).

F

M, NFiy
/—(/j\I
N NN
Dgc-N}> Oh
¥l

P

] »  T1-PAI1-P2

DEHAF AAEFET S Chiralpak 1B N-3; (GE A% 50x4.6mm LD, 3um; #FEE: 10 uL; %
BAH: A A, B: ZBE(0.05% LK), B%: 20%-40%H L PRI 1.5 55 Bh, 40% [0 v AL ik
VAP, 20% 5 W BRI 0.5 90 4 Rl 4% 254 nm; FER: 35°C.

{7 B w1 0.911 4 | '"H NMR: (400 MHz, CD;0D) & (ppm) 7.50 (s, 1H), 7.22-7.32 (m,
B, eefH99.54%. | 1H), 7.04-7.19 (m, 2H), 6.95 (id, J = 8.4, 2.4 Hyz, 1H), 5.30 (s, 1H),
MS-ESI  [M+H]",[4.93 (s, 1H), 4.08 (br d, J = 164 Hz, 1H), 2.81-3.03 (m, 2H),
459, SR [2.67-2.78 (m, 1H), 2.44-2.60 (m, 2H), 0.78-0.94 (m, 3H), 0.64-0.73

459, (m, 1H).

71-P1

5 B BT JA] 1.065 4
#, eefti97.44%.
MS-ESI  [M+H]',
THE 459, STPY
459,

"H NMR: (400 MHz, CD;0D) 4 (ppm) 7.50 (s, 1H), 7.22-7.33 (m,
1H), 7.02-7.21 (m, 2H), 6.95 (td, J = 8.4, 2.4 Hz, 1H), 5.30 (s, 1H),
493 (s, 1H), 4.08 (br d, J = 164 Hz, 1H), 2.83-3.09 (m, 2H),
2.66-2.79 (m, 1H), 2.45-2.61 (m, 2H), 0.65-0.94 (m, 4H).

71-P2

P4
— » 72-P1RI72-P2

A OREFE R Chiralpak AD-3; EiEFEHE: 5044.6mm 1D., 3um; BFEEE: 10 ul; iF
BiF A TEARBE, B: BRER0.05% 20, B%: 40%F SR A M 254 nm; &
H:35C.

5 B8 1)
0.855 4
o eedl
98.90%.
MS-ESI
[M+H],
i &% &
496, 5E
1% 496,

"H NMR: (CDCls, 400 MHz) & (ppm) 7.61-7.81 {m, 1H), 7.39-7.50 (m, 1H),
7.13-7.20 (m, 1H), 7.09 (br d, J = 7.2 Hz, 1H), 6.99 (br d, /= 10.8 Hz, 1),
5.78-5.97 (m, 1H), 4.33-4.61 (m, 1H), 4.20-4.28 (m, L), 3.98 (g, J = 8.8 Hz,
2H), 3.68-3.76 (m, 1H), 3.30 (br d, J= 8.4 Hz, 1H), 2.54-2.70 (m, 4H), 1.74-1.81
(m, 2H), 1.62 (bt d, J = 4.4 Hz, 61, 1.20-1.43 (m, 2H).

72-P1

£ B 1
1.102 4y
B, eedf
96.94% .

I NMR: (CDCls, 400 Mlz) & (ppmnt) 7.63 (s, 111}, 7.37-7.44 (m, 111}, 7.11-7.17

{m, 1H), 7.07 (br &, J = 8.0 Hz, 1H), 6.99 (dd, J = 9.6, 2.0 Tz, 1H), 5.70-5.85 (m,
), 4.40-4.56 (m, 111), 4.17-4.29 (m, 1), 3.89-4.04 (ra, 210), 3.69 (br d, J = 9.2
Hz, 1H), 3.24-3.41 (m, 1H), 2.53-2.68 (m, 4H), 1.73-1.79 {m, 2H), 1.61 (br d. J =

72-P2
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MS-ESI  |13.6 Hz, 61, 1.18-1.40 (m, 2H).
[M+11]',
i H O
496, 5K
M {H496.
N NH,
B P4
A — s 73-P1FIT3-P2

73

Iy B AR BEEFER) T Chiralpak AS-3; EUREFEMES: 50x4.6mm 1D, 3um; #HFEE: 10 uL; &
B Ar TEAREE, B ZEE0.05% T2, BY%: 20%-40%80 e 504, 40% E IR
B 17 8l, 20% (& iR BE BEIL0. 540 1 iy G 254 nm; FEVE: 35°C,

AT 3 N e <7 AN
ﬁggﬁégjmﬁw’ "H NMR: (400 MHz, MeOD) 4 7.50 (s, 1H), 7.21-7.31 (m, 1H),
73-PL|MS-ESI [MAHT, i 7.01-7.13 (m, 2H), 6.91-7.00 (m, 1H), 5.28 (s, 1H), 3.84-4.10 (m, 2H),
s o | 2:93-3.09 (m, 11), 2.67-2.80 (m, 111). 2.40-2.62 (m, 211), 2.12-2.38
i;ﬁ 473, A (0 300), 2.00-2.11 (m, 111, 1.55-1.81 (m, 110), 1.27-1.34 (m, 211).
15 55 b ) 1,741 43 0 'H NMR: (400 MHz, MeOD) 6 7.50 (s, TH), 7.22-7.31 (m, 1H),
colf198.70% "17.01-7.14 (m, 2H), 6.96 (id, J = 8.4, 2.0 Hz 1H), 5.28 (s, 1H),
73-P2|MS-ESI [MAIT, 3.83-4.11 (m, 2H), 2.93-3.10 (m, 1H), 2.69-2.79 (m, 1H), 2.40-2.62
> (m, 2H), 2.14-2.37 {(m, 3H), 2.00-2.12 (m, 1H), 1.54-1.82 (m, 1H),

G473, 5 MR 9501 35 (m, 20,
473.

Pk

F
No__.NHy
o — \|/ Y
N% ﬁJ\//\a - 74-PIHITA-P2
o O
\) 74

N
AEH&M: B4 Chiralpak AD; S5 B 50x4.6mm 1.D., 3um; HEAEE: 10 uL; W3
A TEAREE, Br REEE (0.05% M), B%: 20%-40%B5 L PE 1.5 50 B, 409 [ 52 98k
B 1oy h, 20% B e R SRR 0,550, Frlds 4 254 am; #EH: 35°C.

74-P1

1 B5 I /] 1.348 %5
P, ¢efH 99.48%.
MS-ESI [M+HT",
A 511, s
{B511,

"1 NMR: (400 Milz, MeOD) 4 7.53 (d, J = 7.6 llz, 111), 7.27-7.39 (m,
1H), 7.08-7.25 (m, 2H), 6.95-7.07 (m, 1H), 5.42-5.57 (m, 1H), 4.75 (d, J
= 16.4 11z, 111), 4.26-4.41 (m, 111), 3.94-4.08 (m, 211), 3.80-3.88 (m,
1H), 3.39 (dd, J = 13.2, 9.2 Hz, 1H), 2.62-2.78 (1, 3H), 2.49-2.61 (m,
5H), 2.28 (d, J= 4.0 Hz, 3H), 1.82-2.13 (m, 2H)-

74-P2

P B E) 1,692 43
B, eeH9%.32%.

MS-ESL  [M+LL],
TS, SE

{511,

'H NMR: (400 MHz, MeOD) 6 7.53 (d, J — 7.6 Hz, 1H), 7.27-7.38 (m,
111), 7.08-7.24 (m, 211), 7.01 (t, J = 8.0 1z, 111), 5.43-5.57 (m, 111},
4.72-4.80 (m, 1H), 4.27-4.41 (m, 1H), 3.95-4.08 (m, 2H), 3.85 (dd, J —
9.2, 6.0 llz, 111), 3.39 (dd, J = 12.4, 9.2 Lz, 111), 2.63-2.82 (m, 311),
2.53-2.63 (m, 511), 2.31 (s, 311), 1.85-2.15 (m, 211).

[0367]

[0368]

SR 75—76 5 A S W75-P1, 75—-P2E76—P1, 76—P2
1V EW¥75-P1, 75-P2%E76-P1, 76—P2IRHIS% I w6, o N R EIR T

FAIRE R I R G 64—5, FFEAT IR T .
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Pyt S
—»  75-P1HI75-P2

R TS Chiralpak 1B N-3; @iEHEHIRS: 50%4.6mm LD, 3um; BERES: 10 pl: Jishil:
A TEAREE B: ZF0.1% ZFEEED, BY: 20%-40%46 PRI 1.5 44, 40% Ml e e VR 1 44h, 20%
E BRI 0.5 7587, A K 254 nm; FR3R: 35°C,

fRE B 1.628 41, r e : -

b co fif 01420, | HNMR: (400 MHz, CD:0D) 6 (ppm) 7.50-7.60 (m, 1H), 7.30-7.49 (m, 1H0),

75-P1 | MSLSL (ML | 25749 (m, 1H), 707-7.20 (m. 2H), 6.97-7.06 (m, 1H), 5.28-5.58 (m. 210,
P 2 T 1475 (bor d,J = 164 Ha, TH), 4.32-4.44 (m, 1H), 4.04-4.17 (m, 2H), 3.79-4.02

fé;ﬁ 483, SR | (1 21y, 3.57-3.70 (m, 2H). 2.53-2.74 (m, 4H).

AZL B B fE X

g feﬁgilzlgio P11 NMR: (400 MIlz, CDIOD) & (ppm) 7.54 (5. 11T), 7.30-7.50 (m. 21D,

7502 | MSEST M | 707718 (m, 2HD), 6.95-7.06 (m, 1H), 5.11-5.74 (m, 2H), 4.75 (br d, I = 16.1
S 3 g, 1), 432.4.43 (m, 1), 4.06-4.17 (m, 2H), 3.95-4.04 (m, 1H), 3.89-3.95

2'8‘3“5 483, SRMVE (1 11, 3.73-3.80 (m, TH), 3.59-3.67 (m, [H). 2.54-2.72 (m, 4H).

-
Ne-NH, o
/_(j‘/\;\[ : TR
& —» 76-P1fI7E-P2
N OH (o]

Ny
k Ni g

DEEAF: (AR S Chiraleel OX-3; (ilhdt A% 50>«46mm1D 3um; uﬁ% 10 pL; ¥izd
*FI A EAREE, B ZBE4Z0E(0.1% 72D, B%: 50% LJH{&JE%HE, S A 254 am; FE
H:35C,

R PR IR 12214040, |

colf192.95%. 7 NMR: (400 MHz, MeOD) 6 7.49-7.55 (m, 1H), 7.28-7.37 (m, 1H),

26.P1 | MSLS) LT 3| 712724 (m. 2D, T.01 (1. J = 8.4 Hz, LH), 5.46 (s, 1H), 4.29 (d, J =
-P1IMS-ESI [ ‘%]‘,M» 16,0 Hz, 1H), 3.95-4.07 (m, 2H), 3.82-3.92 (m, 1H), 3.34-3.40 (m, 1H),

iﬁ 497, S8 W MH |5 56.3.04 (m, SH), 1.75-2.12 (m, 3H).

1R B 1] 1.687 43 4,

celf105.34%, "Il NMR: (400 MIlz, MeOD) & 7.48-7.56 (m, 11I), 7.29-7.37 (m, 11I),

7602 |MS-ESL IV, 3 | 7127724 (mo 2H), 6.97-7.05 (m, 1H), 5.46 (s, 1H), 429 (d, J = 160
gt g He 1D, 3.95-4.07 (m, 2H), 3.79-3.91 (m, 1H), 336 (dd, J = 9.6, 5.2

4;74 497, WA gy, 1m), 2.53-3.02 (m, 8H), 1.77-2.09 (m, 31).

78

SEHEG 775 A & 77

SEM

<> O
Ny N W Ny_-NHDMB N\,NHA $Wﬁ
S DmB o ‘ 20 |
HO —_— — 77-PITTT:P2

s} \ o]

TT3 774
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[0370]

[0371]

[0372]

[0373]

[0374]

[0375]

[0376]

[0377]

WIEMI6A—1HIE S 5 EBl64, 04 PIAEEPI64—1(1.14g,5.19mmoD) 1]
N,N— " HE FREE I (25.0mL)y R H IIANIRER H5(1.54¢,4. 72mmol) FIHI A RF(1.90g,
5.19mmol), JIRAEESRGT FoORARHE2/ NN o SOSIRINAIK(50.0mL), H LR
LTig 00mL) ZEH A M UAE G/ KRB B 115, iR O HE ik 4 . ML SRR 2T
A HEE LR BB =1:0213:1) 4 BRIt 5771,

MS—ESI[M+H]", 1+ 5 {E 548, 5 M{H 548

'H NMR (400MHz,CDCly) & 7.75(s,1H),7.27—7.30(m,1H),7.23—7.27(m,2H),7.16—
7.21(m,2H),6.01(s,1H),5.38(s,2H),4.71—4.82(m, 1H),4.54—4.66(m, 1 H),3.66(s
,3H),3.45(tJ=8.4Hz,2H),2.90(ddd,J =12.8,8.0,4.8Hz,1H),2.51—2.59(m,2H),2.36—
2.48(m,1H),0.85—0.88(m,2H),—0.04(s,9H).,

QI EYI77-1(1.98g,3.61mmol) I HZR(20.0mL) A HY, I 2, 4— — FH A AL L
(1.51g,9.02mmol), BRE& H4(2.35¢,7.22mmol), — (-~ E= ) 40 (331mg,361 w mol
), 1= HREE 2, 2= B IR (450me, 722 wmol) o VIBAEEURAF N 120°CHERE3 /)N
I SN NN IK (50.0mL), FH CHR iR 200mL) 25 AT HUAE FI /K AR R o T4 i
PRI S . LR AT TR O Tt/ TR Ol = 1:0813: 1) 7 B R 2L &
77-2,

MS—ESI[M+H]", 1+ 548679, 5:M{H679.

'H NMR (400MHz,CDCly) § 7.43—7.53(m,1H),7.28—7.33(m,3H),7.16—
7.23(m,2H),6.49(dJ=2.4Hz,1H),6.42—6.47(m, 1H),6.05(s,1H),5.31(s,2H),5.23(br t.J
=5.6Hz,1H),5.19(s,1H),4.80(d.J =16.0Hz,1H),4.62(dd ] =5.6,2.0Hz,2H),4.53(d.]
=16.0Hz,1H),3.86(s,3H),3.81(s,3H),3.57(s,3H),3.39(t] =8.0Hz,2H),2.92(dt.] =
13.2,6.4Hz,1H),2.49—2.60(m,2H),2.29—2.37(m, 1 H),0.78—0.88(m,2H),—0.11——
0.01(m,9H).,

QYA AEYI77-2(2.50g,3.68mmol) F U Z LI (16.0mL) AR H, I — /K G &S
P1(1.08g,25.8mmol) . SRAEETRIT F25°CHEFE4/NE o SNIRAE0C PN
TR KA pHAE 2117, F OB LR (100mL x 2) A A AR F T/ KRl 14,
SRR IR, R E77-3,

MS—ESI[M+H]" 115665, 5 M1EH 665 .
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[0378]

[0379]

[0380]

[0381]

[0382]

[0383]

[0384]

'"H NMR (400MHz,CDCls) & 7.46(,1H),7.34(d,J=7.2Hz,2H),7.16—
7.27(m,4H),6.47(d,J=2.4Hz,1H),6.35—6.40(m,2H),5.31—5.33(m,2H),5.15(d,J=
12.0Hz,1H),4.93(d,J=16.0Hz,1H),4.55(s,3H),3.83(s,3H),3.79(s,3H),3.37 (t,J =
8.0Hz,2H),2.96—3.06(m,1H),2.44—2.71(m,2H), 2.22—2.35(m,1H),0.77—0.85(m,2H),—
0.08(s,9H) .

O EI77-3(160mg,241 w mol) [N, N—"HEL e (4.omL) s H I
RN CHE (218me,1.68mmol) FIN,N,Nm,N,—PU Fi—O— (7R A F T — -
1—35) /N TBHIR IR (137me,361 w mol), =05 N HtHE2553 B B I\ FREEIR | Hefi
#hIRER (146mg,1.20mmol), R MHRAE BV IR D252/ INR o RNV IK
(30.0mL), S HEE(1 00mL) A= B A HUAE P /K BRI T-15, 1L I mOHR ik & . fH
SRR E TR (C AR i = 1:05130:1) 53 B S 2 54774,

MS—ESI[M+H]", 1+ 5848732, 55M{H 732,

(505 MR E77-4(190mg,259 p mol) I F FHHE . 0mL)IEH A =8
F2(1.0mL), SOSIIRA FUTOR P P25 B/ INN o ROSIIROIIN FHRE (1.0mL) FEUK
(0.91g,7.78mmol,1.00mL) HAE R SIRIT FI30EIHES/ N IRV INAIK(50.0mL),
MR LR G0.0mL) 28 B A AR I JC/KORER B I, 1 38, R e 4 o R 2284 25
FE U E i (X dmate C18,200mm X 40mm 7w m, AK(E/K); B:OAE,18% —
58% 257 ¥l 4 B BE 77

MS—ESI[M+H]*, TH5H{E 452, 59{H 452,

BT & TG R AR ERE R A R R &Y 77-PIITT-P2,

e gk MIBFEA S Chiralpak AS-3; (LiEkl IS 50x4.6mm LD, 3um; HEEEE: 10 pl; WahHH: A
TEARER, B: LFEE0.05% T 40E), BY%: 40% 5 TR EEHE I ARG 254 nm; AR 35°C

e 0.366 2
Bl ee 0 100.00%.
77-P1|MS-ESI  [M+H]",
TEAE 452, Sl
1l 452,

'H NMR: (400 MHz, CDCly) § (ppm) 9.28 (br s, 1T0), 7.42 (s, 1H), 7.30-7.38
(m, 3H), 7.13-7.20 (m, 2H), 5.10-5.15 (m, 1H), 4.71 (d, J = 15.6 Hz. 1H), 4.55
(br s, 2H), 3.82-4.04 (m, 21), 3.08 (s, 2H), 2.79-2.93 (m, 1H), 2.55-2.67 (m,
31), 2.36-2.47 (m, 1), 2.12-2.30 (m, 310), 1.97-2.07 (m, 1)«

LI ) 1.124 %) A ‘
B ' NMR: (400 Mllz, CDCL;) & (ppm) 9.28 (br s, 111), 7.42 (s, 111), 7.29-7.39

Ll a4 ¢ o
- ;j;f;s% P | m, 3D, 7.12-7.20 (m, 2H), 5.10-5.15 (m, 1H), 471 (4, J = 15.2 Hy, 1H), 4.55
P2IMSESE (MA@ a1y 3.85.4.00 (m, 2H), 3.08 (s, 2H), 2.81-2.94 (m, 1H), 2.56-2.68 (m,

g 3l
giff 452, SR 351y 5 37.2.47 (m, 1H), 2.10-2.31 (m, 311, 1.96-2.08 (m, 1E).

78— 815 Ak S H78—P1, 78—P27ES81-P1, 81—P2
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[0385] L &178—P1, 78—P2E81-P1, 81-P2INHI&SE e l77, XN MK

IR T AR
4 ¥
e %’_( J\/\[u e 78-P14178-P2
3L~N
0]
78
GBS RAT: (R ALS: Chiralpak TH-3; (UTAU: 50%4.6mm LD., 3um; $HFEE: 10 pL; #2hAH:

A TEALEE, B: LBE0.05% T HE), B%: 20%-40%85 B EENR 1.5 20 8h, 409%E T AR SR 1 e,
20% [ E W BRI 0.5 4380, MM 254 om; FEE: 35C.

TREHI ] 1,114 23Bh, ee|'H NMR: (400 MHz, MeOD) & 7.49 (s, 1H), 7.27 (s, SH), 5.21 (s, 1H),
18 100.00%. 3.88-4.08 (m, 201), 3.04-3.15 (m, 110), 2.67-2.77 (m, 111), 2.40-2,59
MS-ESI [M+H], i & |(m, 2H), 2.14-2.33 (m, 3H), 2.09 (d, J = 2.0 Hz, 1H), 1.52-1.82 (m,
fi1 455, S 455. 2H), 1.20-1.28 (m, 1H)-

78-P2 TRBTEIA] 2.376 484, ee|'H NMR: (400 MHz, MeOD) & 7.49 (s, 1H), 7.27 (s, 5H), 5.20 (s, 1H),
“ 4 99.32%. 3.87-4.08 (m, 211), 3.04-3.15 (m, 111), 2.67-2.77 (m, 111y, 2.40-2.59

78-P1
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MS-EST [M+H]", i B |(m, 2H). 2.14-2.34 (m, 3H), 2.00-2.10 (m, 1H), 1.53-1.82 (m, 2H),
14 455, SZUIE 455, | 1.19-1.28 (m, 1H).

| Ny R
7] Fgis
NN~ e TePIRTIR2

E?N )
78

& LR FERLS: Chiralpak AD-3; ik AE A% : S0x4.6mm LD., Jum; #FFE: 10 pL; #a0
A Ar THEARER, B: RREL(0.05% 2N, BY%: 40%E IR IZ I I Wl 254 am; #EiE:
35T,

& BT B 171 0.900 7 | "H NMR: (400 MHz, CD;0D) & (ppm) 7.50 (s, 1H), 7.26-7.37 (m, 5H),
i, eefi99.06%. |5.39 (s, LH), 4.75 (d,.7= 16.0 Hz, 1H), 4.24 (d, J= 16.0 Hz, 1H), 4.062 (s,
79-P1 [MS-ESL  [M+11]', | 2H), 3.86 (d, J = 9.6 Hy, 1H), 3.35 (s, 1H), 2.77-2.89 (m, 1H), 2.62-2.72
B 464, Sl (m, 1), 2.50-2.61 (m, 2H), 2.03-2.17 (m, 3H), 1.89-1.98 (m, 1H),
fHA464. 1.67-1.84 (m, 2H).

T8 B I 1) 1.395 3 | 'H NMR: (400 MHz, CD;0OD) & (ppm) 7.50 (s, 1H), 7.28-7.37 (m, 5H),
i, eefi199.80%.  |5.39 (5, [H), 4.75 (d, 7= 16.0 Hz, 1H), 4.24 (4, J = 16.0 Hz, 1H), 4.02 (s,
79-P2 |MS-ESI  [M+H]", |211), 3.86 (d, J = 9.6 Llz, 111), 3.35 (s, 111), 2.77-2.89 (m, 111), 2,62-2.72
44 464, 92 |(m, 1), 2.50-2.61 (m, 211), 2.02-2.18 (m, 3II), 1.94 (1d, J = 9.2, 6.6 Iz,

1H464. 1H), 1.65-1.84 (m, 2H).
)@ i | SR
ﬁ — =  80-P1FIS0-P2
80

Ayt IS FETY Y Chiralpak AS-3; IS FEHIAR: 50x4.6mm 1D, 3um; #HFFEE: 10 pl; WEh
M Ar EAK, B 4FE0.05% L), B%: 20%- o%ﬁﬁfﬁﬂﬁ,m%w, 40% [ 52 7 Bk i 1
Gk, 20% B RO VB 0.5 . Al K 254 nm; KRR 35°C.

TREG WS [a]0.93550 80, |, . .
H NMR: (400 MHz, CDCl3) J (ppm) 9.19-9.36 (m, 1H), 7.43 (s, 1H),

$0.p1 ;?fgg’lzoﬁi}l +ip|7317.39 m, 310), 7.14.7.23 (m, 2H), 5.15 (br .~ 3.6 Hz, 1H), 4.74
- -ESI[MFH], Vg 7 — 15,6 Hz, 1H), 4.55-4.70 (m, 2H), 4.01 (br d, J — 15.4 Hz, 1H),

if‘ 438, 5 W H |5 45.2.96 (m, 8H), 0.70-0.98 (m, 4T1).

{5 BT B ] 165453 B,
il i '"H NMR: (400 MHz, CDCly) ¢ (ppm) 9.27 (br s, 1H), 7.43 (s, 1H),

A 0
402 §§32i041\,/1";1; o b |7:317.39 (m, 3H), 7.19 (br 5, 2H), 5.14 (br s, 1H), 4.74 (4. = 15.6 Haz,
RS [ %];ﬁ ST LH), 4.57 (br s, 2F), 4.01 (br d, J = 15.6 Hz, 1H), 2.71-2.98 (m, 3H),
R 438, S| 5500 66 (m, 5H), 0.67-0.99 (m, 4H).

438
%‘u
——» Bi-Pi1fi81-P2
_3

81

EEMF: BT S (5,8)- Whelk-0-1.8; & #E 3 50x4.6mm LD., 3um; MEFER: 10 pL; 3
fﬂfa. A THEALER, B ZE+OHE0.1% AR, BY%: 50%M RV MIEE: 254 am;

TR 35C.
OR B B 1.58 14084, eefl |'H NMR: (400 MHz. CDCls) 8 (ppm) 9.36 (br dd, /= 2.8, 1.6 Hz,
81-P1(99.52%. 1H), 7.45-7.50 (m, 1H), 7.32-7.44 (m, 4H), 7.30 (bt s, 1H), 5.47
MS-EST [M+H]", i 44 |(s, 1T), 4.54-4.72 (m, 3H), 4.17-4.29 (m, 1H), 4.04-4.15 (m, 2F1),
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[0386]

[0387]

[0388]
[0389]

[0390]

[0391]

480, {E 480, 3.68-3.83 (m, 5H), 3.36-3.54 (m, 1H), 2.60-2.69 (m, 3H),
2.49-2.58 (m, 1H), 2.08-2.15 (m, 1H), 1.92-2.01 (m, 1H).

1 N
ST 71,9984 6, cofii | B NMR: (400 MHy, €DCls) § (ppm) 9.39 (br 5, 1H), 7.50-7.63
f’;‘iﬁom e, eefil (m, 1H), 7.46-7.50 (n, 1H), 7.34-7.45 (m, 4H), 5.48 (s, 1H),

81-p2|° 70 o |4.55-4.77 (m, 3IT), 4.17-4.30 (m, 111), 4.06-4.14 (m, 21T, 3.68 (br
PS-ESL M, R |, 5n). 3.44 (br 1, J = 8.4 Hz, 1H), 2.60-2.67 (m, 3H), 2.49-2.57
480, SIE480. (m, 111}, 2.07-2.14 (m, 111, 1.93-2.00 (m, 111).

SCHEIS2 G WAt & 182
A8 S S 77, A AR R AR T B AR FL O 47 e e FHEL TR

TR
N _NH;
o~ T ; Ms-ES (v, | B NMR (400 MHz McOD) § 7.95-8.05 (m. 1H),
o S it a5y, oy | 716748 (m, 4H), $35-5.42 (m, 1H), 5.12-5.22 (m, 1H),
o ol 0 438.4.52 (m, 1H), 3.86-4.31 (m, 5H), 3.603.79 (m, 1H),
ZE 1 453, 2.59-2.91 (m, 7H).
H

82

SEHEBIS3E SIS Ak
GRS EH77, AT RS R AR, 52 EPI83-P1HIS3—P2,

SRSy

= 83-F1HI83-P2

83

S ESAE BRI \: Chiralpak AS-3; BRI 50x4.6mm LD, 3um; #EREE: 10 pL; s A
ZHAE, B: ZEE0.05% TZME). B%: 20%-40% AR 1.5 408, 40% 1 i EL YRR 1 A eh, 20% ]
SEVREHEL 0.5 258l A 254 nmy BRI 35°C,

fREALI ) 0.898 434f, | 'TH NMR: (400 MHz, MeOD) 6 7.49 (s, 1H), 7.22-7.35 (m, 5H), 5.20 (s,
ee fH 100.00%: 1I1), 3.91-4.02 (m, 111}, 3.03-3.11 (m, 311, 2.67-2.76 (m, 111), 2.37-2.64
MS-ESI [M+HT", i | (m, 3H), 2.10-2.37 (m, 3H), 1.98-2.10 (m, 1H), 1.53-1.81 (m, IH),
18 454, Sllfg 454, | 1.18-1.29 (m, 1H).

83-P1

{REZSE] 1.888 71BH, | 'II NMR: (400 Mllz, MeOD) & 7.49 (s, 111}, 7.27 (s, 5II), 5.20 (s, I1I),
ee 1 99.86%. 3.80-4.05 (m, 1H), 3.04-3.14 (m, 3H), 2.66-2,76 {m, 1H), 2.38-2.64 (m,
MS-ESI [MHI]", % | 3H), 2.11-2.37 (m, 3H), 1.99-2.10 (m, 1H), 1.53-1.81 (m, 1H), 1.18-1.29
18 454, SefE 454, | (m, 1D

83-pP2

SEHEBISAY S HI84H )5 Y,
GRS EIEHI83, A TARHEIR | RS IR T &%, Bl EYw

84—P14184—P2,
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ey
D N NH,
o [5NdTT T FHEn
& H = al —_—» B4:P1f184-P2
DgCﬂ\b 0
84
Jf%mﬁ' ReAT A2 Chiralpak AS-3; OREFERUIE : 50x4.6mm 1.D,, 3ur; #EFEE: 10 uL; JEE0AE:
wmﬁ B: Z[H0.05% 2., BY%: 20%-40%A5 RN 1.5 2r%h, 400 52 vk BEVEIR 1 40,
o%l:l,k_ﬂafﬁﬁaﬁ 0.5 438 RIS 254 am; FHIR: 35T,

[0392]

[0393]

[0394]
[0395]

18 99.78%.

8P s Es [M+H]",

TR B4 0,925 434, ce

{8 457, sEHlE 457

'H NMR: (400 MIz, CD;0D} ¢ (ppm) 7.49 (s, 1H), 7.27 (s, 6H),
gy | 3206 1H), 3.89-4.02 (m, 110), 2.97-3.12 (m, 1), 2.67-2.78 (m,
K 1H), 2.40-2.57 (m, 2), 2.12-2.32 (m, 3H), 1.45-1.85 (m, 2H)-

1 99.12%.

84-P1 | \s-EsI [M+H]",

{H 457, SEHIH 457,

(2SI 1.878 414, ce | 'H NMR: (400 MHz, CD;0D)  (ppm) 7.53 (s, 1H), 7.23-7.38 (m,

6H), 5.23 (d, J = 1.32 Hz, 1H), 3.96 (br dd, J = 16.8, 8.8 Hz, 1H),
g g | 297315 (m, 1D, 2.68:2.76 (m, 1T1), 243-258 (m, 211), 2.14-2.32
v {m, 3H), 1.51-1.84 (m, 2H).

SIS 85 I K

H RS2 5L 85,
85—P14185—P2,

B FA2—RARRB. 3 Pebe B LA T 5L, 153t &

/D

AN

3 (RS
85-P11185-P2

IZ

85

%—WCTJZE, E‘*ﬂi ;«ﬁ(o 05% Zﬂfi), B%: 40%E m&am %Ad”Jﬁk 254nm h«nm 35 co

{REE TR 0.876 4

0,
85-P1 fH 97.78%.

MS-ESI [M+H]", il %
{Hi 466, LWEH 466.

i1 ce| I NMR: (400 Mz, CD;0D) 6 (ppm) 7.52 (s, 1H), 7.24-7.43 (m,

* 7 1SH), 5.30-5.46 (m, 1H), 4.02 (s, 2H), 3.86 (br d, J— 9.2 Hy, 1H), 3.35
(s, 1H), 2.75-2.87 (m, 1H). 2.43-2.72 (m, 3H), 1.90-2.21 (m. 4H),
1.61-1.88 (m, 2H).

A 290,
85-P2 1H. 98.32%:

{REAmtA) 1.356 4

MS-ESI [M+HT",
fH 466, =KI1E 466.

#oe| H NMR: (400 MHz, CD,0D) 4 (ppm) 7.51 (s, LH), 7.20-7.41 (m,

* Y511, 5.29-5.48 (m, 111), 4.02 (s, 21T), 3.86 (br d,.J = 9.2 1z, 11I), 3.35
s, 1H), 2.75-2.90 (m, 1H), 2.43-2.74 (m, 3H), 1.91-2.23 (m. 4H),
H5 63187 (m, 2H).

ShEIse 861k

H RS2 5L 85,

R AT e RAH, 526 EI86—P1 I86—P2,
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\ FE
— 86-P1#186-P2

&6

I EAF: kM S Chiralpak AD-3; 38R R4S 50%4.6mm 1D, 3um; #ATR: 10 pL; HEIMH:
A THEUARER, B: 2EE0.05% T4, B%: 40%[] SRR IR, Meildide: 254 nmy FEIL: 35°C

TREITE] 1.698 438, |, \ ‘
o [E 96, 129%. H NMR: (400 MHz, MeOD) 3 7.52 (s, 1H), 7.26-7.37 (m, LH), 7.06-7.19
6.1 | MS.EST (Mg, 11 | (™ 2E). 7.00 (4. /= 8.4, 24 Ha, 1H), 547 (s, 1H), 3.97-406 (m, 2H)

8-k HT, 11388 (br d, /= 9.2 Hz, 1H), 339 (d, J = 9.6 Hz, 1H), 2.48-2.82 (m, 4H),
Fo a4, I 999 90 (m, 4H), 1.65-1.85 (m, 2H).

484,
TREITTR) 2,496 7784, | 'H NMR: (400 MHz, MeOD) 6 7.52 (s, 1H), 7.27-7.36 (m, 1H), 7.06-7.19
86-P2 | cc 1H 96.30%- (m, 2H), 6.96-7.05 (m, 1H), 5.47 (s, 1H), 3.98-4.06 (m, 2H), 3.88 (d, J =

MS-ES1 [M+H]", |92 Hz, 1H), 3.39 (d, J = 9.2 Hz, 1H), 2.50-2.81 (m, 4H), 1.93-2.20 (m,

B 484, = U {E | 4HD), 1.67-1.85 (m, 2H).
484.

[0396]  SZjEfHI87—89& A & ¥187-P1, 87-P2F89—P1, 89—P2
[0397]  fL&187-P1, 87-P2%E89-P1, 89—P2IAH| &S5 fElse, X MK
P2 —RA IR 3.3 Bkt
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DEFA: CREHERIES: Chiralpak [B N-3; GiEF:ks: 50%4.6mm LD., 3um; #HFEE: 10 uL; #Ha04E:
A TEANTE, B Z850.05% T 2HE), BY: 20%-40%MEIETER 15 b, 40%E IR 1 ArdT,
20%E] IR ISP 0.5 438, AP 254 nm; FRIR: 35°C.

BT ] 0.926 4380, ee {8
93.68%

MS-ESI [M+H]', i+ & 4
458, SEH{E 458.

'H NMR: (400 MHz, MeOD) & 7.50 (s, 1H), 7.23-7.33 (m, 1H),
7.01-7.21 (m, 2H), 6.96 (td, J = 8.4, 2.4 Hz, 1H), 5.30 (s, 1H),
2.61-3.11 (m, 4H), 2.46-2.61 (m, 4F1), 0.63-0.97 (m, 4F).

87-P1

AREFRT ] 1.079 5350, ee 1H
95.18%.

MS-ESI [M+H]", +F # {1
458, sEIlME 458.

'H NMR: (400 Mz, MeOD) & 7.50 (s, 1), 7.22-7.33 (m, 1H),
7.01-7.21 (m, 2H), 6.96 (td, J = 8.4, 2.4 Hz, 1H), 5.23-5.39 (m, LH),
2.62-3.08 (m, 4H), 2.45-2.61 (m, 4H), 0.63-0.98 (m, 4H).

87-P2

=
Dp NN FHRA
0)\ N)Lim > 8B-PUHEE-P2
Cl
DG~ g().”
b w

SEE M BIEHER S, Chiralpak 1B N-3; S 50x4.6mm 1D, 3um; EFEEE: 10 ul; ¥
A Ar THRALTR, B: LEE(0.05% T MK, B%: 20%-40%B0 FEVE I 1.5 008, 40%[8 5 K R B
1550, 20% B IR R0 S 58 AWK 254 am; #EiR: 35C.

R B I 9 0.926 8 21, | '"H NMR: (400 MHz, MeOD) & 7.50 (s, 1H), 7.23-7.32 (m, 1H),
eefti97.16%. 7.01-7.22 (m, 2H), 6.96 (td, J = 8.4, 2.4 Hz, 1H), 5.25-5.39 (m, 1H),
MS-ESI [M+H]", F|2.80-3.08 (m, 2H), 2.67-2.80 (m, 1H), 2.45-2.63 (m, 2H), 0.63-0.98
BiH461, sefE461. |(m, 4H).

88-P1

R B B 0] 1.082 70 ¥4, | '"H NMR: (400 MHz, MeOD) & 7.50 (s, 1H), 7.23-7.31 (m, 1H),
eefi97.10%. 7.01-7.22 (m, 2H), 6.96 (td, J = 8.4, 2.4 Hz, 1H), 5.25-5.40 (m, 1H),
MS-ESI [M+H]", i 2.82-3.08 (m, 2H), 2.67-2.81 (m, 1H), 2.43-2.64 (m, 2H), 0.63-0.97

BAH461, Sell{Edel, |(m, 4H).

88-P2

b Nog~MH2 FiEfFs
o 2
| . 89-P1fBGP2
>\—N N < ol
N H
0:§ 89

5
D
o}

GG O FERS Chiralpak AD-3; (AR 50x4.6mm 1D, 3um; HFREE: 10 pL; 37
A Ar TEALER, B: RAEE (0.05% T LK), BY%: 40%[EFEREVLH; Ml 254 nm;
R 35T,

% & [ J1] 0.624 4> | "H NMR: (CDCls, 400 MHz) & (ppm) 9.23-9.38 (m, 1H), 7.48 (s, 1H),

89-P1 B, eefH98.88%, 7.33-7.41 (m, 1H), 7.11 (br t, / — 8.4 Hz, 1H), 7.05 (br d, /— 8.0 Hz,

MS-ESI  [M+H]", | 1H), 6.95-7.01 (m, 1H), 5.58 (br s, 1H), 4.54-4. 64 (m, 2H), 4.09 (br s,
T B 1500, S | 2HD, 3.47-3.84 (m, 6H), 2.55-2.66 (m, 4H), 1.85-2.18 (m, 2H).
{H500,

{7 & W 0.938
bl eefl98.22%:
89-P2 | MS-EST  [M+H]",
i B A5 500, sz
{8500

'H NMR: (CDCls, 400 MHz) & (ppm) 9.32 (br s, 1H), 7.48 (s, 1H),
7.33-7.41 (m, 110), 7.08-7.14 (m, 111), 7.05 (bt d, /= 8.0 L1z, 111),
6.94-7.01 (m, 1H), 5.58 (brs, 1T1), 4.55-4.70 (m, 211), 4.05-4.12 (m,
2H), 3.47-3.84 (m, 6H), 2.55-2.66 (m, 4H), 1.85-2.17 (m, 2H)-
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[0398]  SLHEBIOL A0 E Rk

[0399]

[0400]

[0401]

[0402]

[0403]

[0404]

[0405]

an
o 1]

o

-

. o Nt Bra Ny _ ol S e e [T
Ny € 502 N Q P < P Q N
X - - IX - ¥ e T . 3T
HN Br N N A R V R 7 o
20-3 865 0.6

5 -7

90-1

MGy

hO e, NHDME NNy
N _NHOME b o _ (IL o _ i
K ! Fa
% ~1 — Y ke — I v
p DX - SEM \/ HyfS=1 " H
a9

e il ey
. S A
we )*o b

(WA EPI90—1(1.00g,4.82mmol) B FHZE (1 Sm LIS R AL 190~
2(538mg,6.27mmol) . BEFRET(2.56g,12. 1mmol), EEALHN(108me,482 wmol), —HAC,
FJ(946mg,3.37mmol,1.09mL) o SWIRAERUTIRIT B 120°CHERE 12/ NN SR 0N
NIKQ00mL), FH SR T (500mL) 22 H A AR I JC/KAR R T, 1 38, RO Ik 4
MR R IEAT I (e SRR R =1:0210:1) 43 BT 2 510903,

MS—ESI[M+H]J*, [+ 51E 169, 5 HE 169,

'H NMR (400MHz,CDCly)  7.67(dJ=2.8Hz,1H),6.56(dJ=2.8Hz,1H),2.05—
2.14(m,1H),0.99—1.07(m,2H),0.60—0.68(m,2H) ,

()02 N E#)90—3(500mg,2.97mmol) [ LG (10.0mL) A H IIAN—RAR T
I (528me,2.97mmol) o IRAE RUTERAT 25 WAL/ NN o SOSIRUINAOK
(200mL),  Z & FH e (500mL) 25 B A AT FHJG BRI AH 118, 15k 38 vk 4 o R,
LRREAE EATA (R S8R L HiE = 1:080:1) 57 B 1T 2 E490—4.

MS—ESI[M+H]*, [+ 51E 249, 5L H{E 249,

'H NMR (400MHz,CDCL)  6.58(s,1H),4.02(br 5,2H),2.05(tt.] =8.4,5.3Hz, 1H),
1.01—1.08(m,2H),0.60—0.67(m,2H).,

QA I90—4(550mg,2.22mmol) 1) 56/ SEA(8.0mL) AV T A
PRI (587mg,6.67mmol) . — L (967mg,9.55mmol,1.33mL)., FEEREL
(99.8mg,444 pmol) . — REEM(117mg,444 w mol) o SRLRAE R TP F100°CHEH
12/ o SRR ZU SR 7K PR(50..0m L, 2mol /L), A FRAEGEU T HEfk (200mL) P
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[0406]

[0407]

[0408]

[0409]

[0410]

[0411]

[0412]

[0413]

[0414]

U AR A E KIS (30.0mL, 2mol/ L) AR B, & FF /KA I AMER BRI A1, 245
o B AT AR B A 905

MS—ESI[M+H]", 115848237, 55M{E237

'"H NMR (400MHz,CDCls) § 11.97(br s,1H),7.45(s,1H),7.01(s,1H),2.15(ttJ=S8.
4,5.2Hz,1H),1.01—1.07(m,2H),0.67—0.72(m,2H),

904 AL EH)90—-5(470mg, 1.99mmol) (1) FHEE (5. 0mL) I R IR
(584mg,5.96mmol, 318 w L), ILIRTERARYT F8ORHRE12/ N o ROSTIRIMANTRR
PR/ KIARE T p HAE 218, F LR L BiR (100m Ly 22 B, A AT A FH G /KRB e T4, 1ok
BRI o LSRR AT R i LR R = 1:086:1) 4 B 13 B &
90—6,

MS—ESI[M+H]*, TH5E{E251, 33I{E251

(5)05 P A EEPI90—6(200mg, 798 1 mol) A PHZ R (3.0m LR, I (—
FREDTED ZEER(1L.6mL, 1mol/L) o SBIRAE B SORY RS RAFE0.5/ N o A2~
(CHRAERTR) O AL R(200me, 1.20mmol 212 p L) RS FUURIF P ESEHE
NI o RSEOIIN A B KIRR (20.0mL), FH SR £ (100m L) ZE B A AT HIJG/K
TR BT A5, 1 0, RO IR i o RS R I R AT 7 (A e/ R B =1:0 8 6:1)
SRR A 0T,

MS—ESI[M+H]*, TH5H{E381, 3MI{E 381

©6)06 AL EHI90-7(195mg,512 . mol) [ S L. omL) AR R A 5 T
FAUERA 28mL, 1mol/L). RSB FS R P25 CHEFE0.5/ N o SOSIBUINA
SRR/ (5.0mL, 1mol/L), FH G AT (30mL) A= Bl AT HTUAR I JC /KA R AT, it
PRI S . LR AT TR O Tt/ TR Ol = 1:0813: 1) 7 B R 2L &
90—8,

(107 N EI90—8(170mg, 482 . mol) ) — FHLT2.0mL) AR H, JIA —F0I
M(115mg,963 w mol,70.1 w L)o RNRAEFRGT P25 N FE0.5/ N o ORI
NIRIRZEH 7K (50.0mL), FH S G2 (1 00mL) 22 B A HUAH FHJC/KA el T8, ot
BRI SE . R E 909,

MS—ESI[M+H]", 1+ 5848371, 55M{E371
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[0415]  (8)08 PR AEHI90—9(173me,466 . mol) FYN,N—_ I EL FHIBEZ (3.0mL) 1A 1, N

[0416]

[0417]

[0418]

[0419]

[0420]

[0421]

[0422]

[0423]

BRI (455me, 1.40mmol) FIFRAIAF(102mg, 466 . mol) o MR IR 60
St/ N o ROSIRIIAIK (10.0mL), I SR CTiE (100mL) 26 B A ATIAR F oK
PR T L 8 DR IR & o R SRR A AT 5 (A R/ LR (iR =1:0812:1) 57
AR E 9010,

MS—ESI[M+H]*, [+ 548554, 5L HE 554

O A EPI90—10(80.0mg, 144 w mol) (R FHEE (5.0mL)IA R, IIN2,4— — FHEE:
T (48.3mg, 289 w mol,43.4 p L), BRIRH5(94. 1mg, 289 w mol), — (LS I FR) — 48
(13.2mg,14.4 w mol),1,1'—IEZ5—2,2'— A K (18.0mg,29.0 p mol) o R NIRAERA
PRAF N 120°CHEPE 16/ N SRR K (50.0mL), H SR CBR(00mL) 2= LA M UAH
PTG KRR T8 L B8 R M o AL R EHT IR (kB / R L BE =1:0
F3:0) 57 B SR EP90-11,

MS—ESI[M+H]J*, [+ 51685, L MHE685

A0 A EHI90-11(67.0mg,97.8 . mol) FYPU ZHKIF (1 5mL)yFEH H A — K& H
FHHCmol/L,0.50mL)o [MIRAE R TR P25RARFE12/ NN o R0 C
INNER IR K0 T pHAE 217, H =SB (100mL x 2) 2= A AR 07K i
TR LIS R IR . R E90-12,

MS—ESIIM+H]*, I+ 518671, 5L HE671

ADIAMEEPI90-12(70.0me, 104 w mol) FYN,N— FHEE B[ (2. 0mL) i v H I
T RNEER(12.7mg, 104 w mo) FIN,N,N mg,— U FHE—-O—(7-F L H =k —
130 7S HBIRIIR (59.5mg, 157  mol), 2510 Mg FE2557 8 B I\ AR ER T A
(47.3mg,293 W mol), RMIHAE BT P 25iRE3/ NN o SNV ZK (30.0mL),
IR CTig (100mL) 26 B A AR I o KB ER B 1168, 1t I8 el Fe ik o MR 0 REIR
AT (il / TU SRR = 1:0230:1) 43 BHF 2 A5 909013,

MS—ESI[M+H]", 1+ 5 {E 738, 5:M{H 738,

A101 MR EI90—13(80.0mg, 108 . mol) 1 S L (3.0mL) A7 1, I =3
LFRGO0W L) o RNIRAE R R N 25 NP1/ NN o S SIBOIIN HES (1.0mL) A1l
SUKA.OmLFHAERA R F25ESAES/ N o SOBSIUINAIK (50.0mL), ] £ R LTS
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(50.0mL) A= H A AT UM F TG/ KAR B T 1 908, IR e 4 o HHLL 22 ) 25 e AR e
HEE (F—Prepulite XP tC,200mm X 40mm 7 w m, A 7K(HFR) ; B:HE,0% —40%:25%7
By BRI P90 R £

[0424]  MS—ESI[M+H]", {152 {E 458, 5 1{E 458,

[0425]  'H NMR (400MHz,CDCls) & 8.75(s,1H),7.40—7.44(m,2H),7.34—7.38(m,2H),7.12—
7.17(m,2H),6.90—7.03(m, 1H),5.30—5.35(m,1H),4.58(br dJ=15.6Hz,1H),3.90—
3.94(m,1H),3.07(s,3H),2.83—2.93(m,1H),2.61-2.65(m, 1H),2.58—2.60(m, 1 H),2.43(d
ddJ=13.2,8.8,4.4Hz,1H),2.22—2.27(m,1H),2.11—2.18(m,1H),1.96—2.08(m, 1H),1.59—
1.70(m,2H),1.48(br s,1H),1.27—1.36(m,1H),0.96—1.00(m,2H),0.57—0.60(m,2H) ,

[0426]  SCEEBIOTA AL A1

[0427]  WEWIIIHI &S LEH77, FEHPEAEMES R RAK, A TTE
Gy

o e | MS-ESI I NMR (400 MIlz, MeOD) & 7.69 (d, J = 88 Iz, 1ID),
O T ey, i | 722735 (m, SID, 6.48 (4 J = 8.8 1Lz, 1ID), 6.06 (s, 1L1), 4.99
O\N { s 143 1“""“1]{5 (d,J=16.0 Hz, 1H), 4.16 (d, J = 16.0 Hz, 1H), 3.98 (quin, J =
\ o 433, 3 g 4 ¥z, 1H), 3.03-3.11 (m, 3H), 2.65-2.78 (m, 1H), 2.38-2.62

o 433 (m, 311), 2.06-2.36 (m, 311), 1.16-1.86 (m, 311).

[0428]  SEjEIO2E B A 992
[0429] AL EW2MH S e 077, A RN R AR, I A T
iy

JJ o
, MS-ESI 'TI NMR (400 Mllz, MeOD) § 7.43 (d, J = 88 llz, 1II),
SN, ¥ ‘
O e Y e |7.23-7.34 (m, 5H), 6.46 (d, J = 8.8 Hz, 1H), 5.94 (s, [H), 4.94
\IJ [M+HT", T & /
O T s, g &/ ~ 156 Ha, 1H), 401-4.14 (m, 1H), 3.85-4.00 (m, 1H),
{ s 1433, S5 06 (s, 3H), 2.64-2.74 (m, 1H), 235-2.6] (m, 3H), 2.05-2.34
o 435, (m, 3H), 1.15-1.83 (m, 3H).

[0430] S5 SIS HIE K

“ F io_a " F
cl N i N N
‘ & 5 Q 7 [ x o
HaM™ TN N HoN™ N N
D D
TP R

[0431] KA PT71(150me,0.33mmol) F14,4,5,5— U R -2 - L JHE—1,3,2- Bl
(151.02mg,0.98mmol ¥ T 7K (0. 3mL)F 5 IR GmLY . 171 SRR I BRIR
(266.23mg,0.82mmol) M IR 0~ —BRC LB -2 46— = — 31,1 - e
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[0432]

[0433]

[0434]

[0435]

[0436]

[0437]

[0438]
[0439]

[0440]

5@ R 51,1 BoR -2 20 FE (1) (138.97mg,0.16mmol) A 7E Z AR F110°C
BirE16/ NG o RNIREINIKH, F CRR CRRASEL & AU, AN & kK pkik, o
IKTRBR B T8 1 I RO B A . FEET(C & e i =101 40k 2]
E95.

MS—ESI[M+H]*, THHEAE 451, 5{H 451

'"H NMR (400MHz,CDCls) 8 9.66—9.43(m,1H),7.59—7.48(m,1H),7.40—
7.31(m,1H),7.16—7.08(m,1H),7.05—6.87(m,2H),6.75—6.64(m,1H),5.68—

5.59(m,1H),5.48—5.14(m,4H),4.80—4.67(m,1H),4.12—4.00(m,1H),2.67(m,5H),1.05—

0.82(m,4H).
SHEBIo6 961 K
H | = F H Nl
N N
»—fm\/j/\/)—\N 7 3 - . m’“ 7 o
: o N’%D o N,{—DD

4

% %

B E95(25mg,0.06mmol)iE T FHEZ 2mL), 7] S I L 20meg, 0.19mm
ol,10%) o SNV 15psiZE Ul F25°CHEHES/ N, Il SR 5 4 e, S R H
PSRk B8 SRR R B A 2 T o R A SO € i 7 (waters—
xbridge—C18,250mm X 19mm 10 w m,A:7K(10mM NH,HCO,/H,O); B:fE,80% —
50% —80% :0—11.3—17.4(min)) il & 1F 2V A 196

MS—ESI[M+H]", 11548 453, 52M{E 453

'H NMR (400MHz,CDCly) § 9.25(s,1H),7.32—7.27(m,2H),7.16—7.07(m,1H),7.06—
6.86(m,2H),5.49—5.17(m,2H),4.80(d.J = 16Hz,1H),4.60(s,2H),4.05(dJ =16
Hz,1H),3.00—2.72(m,2H),2.58—2.47(m,4H),1.28—1.27(m,3H),1.00—0.86(m,2H),0.79—
0.66(m,2H)

VPR oall]

LLHCT116 MTAP™"AIHCT 116" 4385 40 15 1

SCESTRTH . HCT116 MTAP 4HAIMTAPHEA:, MTAKEF S ; HCT 1164
JEMTAPAGRI, MTAZKIEH . HL X PAPRAE I E S Pe B R ILHMTA
[EA I I e
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[0441]

[0442]

[0443]

SIS AR HCT116 MTAP™FIHCT 116" 40l i Horizon; CellTiter—Glo
A H Promega (515 HG7571); RPMI-16400 H ATCC(525 }30—2001) ;

SR IM75 (FBS)IA H EXCELL(5T 5 JFND500) ;. %5 2 — 55 2 H Gibeo (5T
5915140-122);5 0.25% JHis AR — £ jPU SRR ISR (Trypsin—EDTA) 4 H
Gibeo (5155 425200—072); - FEIAMMSO)H H Sigma(57+5 AD2650); 9641
WU H Coming(515 793610); B557#I H NuAire(4L 5 JYNU-5700E) ; {8]E
T A Nikon (5 A TS—100);  H B4 THIUN I H Life technologies(fY
5 N Countess 11); BEFRMYIA [ PerkinElmer(15 M Envision) ; ZHEACEEER AT N
GraphPad Prism 5.0,

RIETTHE BTN ERIIHCT116 MTAP ™ 8 FHCT 116" 41 BT 277
TAREFRILRPMI-1640+10% FBS) A 2 HAREE (5000/mL) . K R4
BT EEAL100 w LEM 296 AL s 7537 AELEIF RGNS e g
Wo FEFREA B SO A, 80 w LAGIMIE R 7B LAl 4/ N o KRR
WA EBATDMSOY, Be AR 1 0mmol/LINAE S, B 5 FIDMSORi 6%
TR ZE2mmol/LQ00X), FF3FERREEAMRE, K10 MR, BUEIREENY FkiE
B3 L, A 297 w LA RKIE IR X) . SREH280 w L/ FLINNGZ Rt 96
U RIS VIR E T37°C, 5% COEIRAEHIEE 120/
R N6 L, FEALHIIAA0 w L CellTiter—GloidFl, hEss FIE A2
Bh, =RFFEF607H, EnVisionMFREAULCE , M GraphPad Prism 5.0software
PR EYIINICs . HETR N R2, HHARFKIC;<100nM,BHEK100nM<IC
o<1 M,CHFE1 W M<IC4<10 w M,DICERIC,>10 uw M.,

2
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ICso (nM)
s HCT116 MTAP™ HCT116 ™
1 B SR B ND
2 C ND
3 A ND
4-P1 C ND
4-pP2 A ND
5 C ND
6 D ND
7 A ND
8 A ND
9 B ND
10 B ND
11 B ND
12 D ND
13 C ND
14 B ND
15 B ND
16 D ND
17 C ND
18 B ND
19 A ND
20 B ND
21 C ND
22 B ND
23 C ND
24 B ND
25 C ND
26 B ND
1-P1 B ND
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1-P2 D ND
3-P1 A ND
3-pP2 D ND
7-P1 B ND
7-P2 D ND
8-P1 A ND
8-P2 D ND
31-P1 A ND
31-P2 D ND
32-P1 D ND
32-P2 B ND
33-P1 B ND
33-p2 D ND
34-P1 B ND
34-P2 C ND
35-P1 A ND
35-P2 D ND
40-P1 C ND
41-P1 B ND
42-P1 C ND
43-P2 B ND
44-P1 C ND
45-P1 A ND
46-P1 B ND
47-P1 B ND
48-P1 B ND
49-P1 B ND
50-P1 B ND
52-P1 B ND
53-P1 B ND
54-P1 B ND
55 B ND
56 B ND
57 C ND
58 B ND
59 C ND
63-P1 A ND
64 A ND
65 C ND
66-P1 A ND
67-P1 A C
68-P1 A ND
69-P1 B ND
70-P1 B ND
71-P1 A C
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72-P1 B ND
73-P1 A ND
74-P1 B ND
77-P1 B ND
78-P1 A ND
79-P1 B ND
80-P1 B ND
81-P2 B ND
83-P1 A ND
84-P1 B ND
§5-P1 B ND
86-P1 A ND
87-P1 A ND
g8-P1 B ND
89-P1 B ND
90 B ND
95 A ND
96 A ND

[0444] AL YIRS AT SCEREBEEA R s TR S TIPS, slAnml e SOk o
SRS RTENZ A, ONERR, A be s AR KB ER RN A e, K
GUBEARN GBI DA I Rk sl B, XA e AR A
FITBRASR ZERAS TR E VB L
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(C1-C3ktdh),; HA TR pubid . RGN EREL AR A — A
ERZANE H VA T IEREIE— 2P B &L . X3, C1-C3%t
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AR AR5 ~7 0390, | U R IR A S U5~

TERITIN: TR ARG — D EE DR &Ry
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H&. 7. Cl-Cabist . xiftci—cakidt . C3—Cobrkdt. 3-871

L AAFAE . CL-C3MlFE R C1-Capq Rl b 5 5
SN, niB HOL 1L 20 30 45
REMTERRAICI-Cokidt. Co—Colfidk. Co—Colt, (Ti%HN
REYC3-CL2BRIAEE . ATREIURIIC3-C1242 305 | (TR HI6—
107C IR R U5 — 10705 44505 s FTh UG e mE— 4
BRI ;

ROMEEHURIIC1-Coki e . R IURAIC3—CLfRERE . Tk
BRI C3—C12eii . AU 610530, AR AU HI5-10
JCTTER, -NR'RY, —OR*B{—SR*; FEPRFIRE A7 AN
A EERRICI-Coli it . EEBURIC3—Coik AR . fFIEHN
RIIC3-CoZebr AL, ERURII6-10 5 IR II5—1000 7
eER; BT RBGRFER— AN ARV,

AR HMOIIIAE. K3, 5. C1-C3feks. C1-C3
R, C3—CalRbEdt . C3—CAXRIRGER. C1-Cales ., —
NH2., —NH(C1-C34t5) 8k —N(C1-C34t )5

mONROINEL, mEHO, 1. 2, 3. 4;

R7, RE& RO EL, . C1-Ca3kidk, C1-Caxfibdt, 3—4
TOIME R R 4u I RN L s BERT . REGAEE N IRIE 13-
STCHIIR;

F-PREFMOMER: H, R, KE, 5. & BE.
[IE=SN iﬁﬁ%( @)\@ﬁﬁ(zsx —SFs. (RHUIC1-Cobidt

EEHUR I C2—-Colmitt . RRBURIIC2—CobitL . BRI
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Cl-CebitfatL, —OC2-Colfidk. —~OFbiks, —ORFE, —O-
FiHk, —O—RIFE - NUREBURIC —Ciih),. ——NH({TLL
HURIC—Celi i) . ~NUTEHEUIC—Celi i) (Rt BRI C -~
CHEREALL) . ~NHUTEPURNC - ChiRIE) . —~N(C1-Co6bt
TR —NC1-Cebti) GrIF R . -NHO7E) . ~NHCERTS
5. —PO)NCI-C3%idh),. HEEICI-Colifk—S—. —S(0),~
R IICI-Colitdt . —S(O)—EERAICI-Celitk. —S(0)
AR ATAE. —S(0),NH,. —S(O),NHEERKAICI-C6
Besh) . —SO)LNHEEEHUR S . —NHS(O)(FHUCc1—
Cobikh) . —NHSO)(FERRAER) . B C3-CleiER
B EEEURRI4-16TT 240 . BRI Ce—Cl677 AL Bk Rt
HURAIs—16T042 53 BT EBARSIRI2ARANS HARE R R 1 T2
TR EU 48 TU A AR BT IR I C3—CoITliEALL ;. H, R
HATAHUHCE B B P A — e A ERER: =L TR,
F. A, B, BREL HE %Mﬁ%( @)_\@ﬁﬁ(zsx —SFs, —

P(O)(C1-C3%ihh),. R™ HUECRHURICI-Ccebidt, R7 HUR
A HURIICI-ColtE A . R” HURER BRI C1-Colr it
R FRECRER I C3—Clemdrit . R BUREREU R4
—16To B R HURECREUCe—Cle75 5. R BURECR
Hutgs—16 0453 . —-NHR™ BUERBURIC1-Ccebiky) . -
NR’ BRI ICI-Cobtib),. —CH,-NHE®R™ HURECR
HURHIC1-Coki ) MI-CHA-NR®R ™ HUREARIURAIC1-Cot i),
, B, RYOEH PHR—AEEANER: HL K&, D).
#. —OH. fifk. =k, "R(=0). #Ak. &, —CD;. C1-
Colikk, C1-CelifAE. C2—Colit, C2—Celilt. C3-C8if
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MR R — MRS — e Nk B DL M IEER I
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. H, . C1-Celikk, Cl-CebiEEL, K&, —OH, St
(=0), —NH,, -NR” BHREABRICI-Colth,, —NH(C1-
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