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B HEAA 1 ADEEA s R A SHEN BB R IR ] o pa e g 1) S 40,4
EARTHRPE, —mPE =mPE Z8FE, RcHE. TECHE, 222-
=RLHE LRABEM-CEAE. OB NS IL B R E R f e
THEBACH 1 AEE AR B SCEE AN BB v IR e e R A o e i

“p AR A AR B AU R A R s B TR E B E R T A BT RN
a0 b ST E SR siAREE SR o #1130, “Ci-Co B SE" BAREHE Crv Can Cas Can
Cs Al Co paftilea k. AT RIE I SEH B EART =RP AR, 2,22-=RL
EAEMTIR AR RO, < bkt sl B e A R os BT 1R E
sy 5 AR ERL 1 A B SO s AUk dt s il =98 FF 5L -S- AN 5
L3-S~

ARl “IRFE” BIGROER 3 J6. 4 J6. 5 J6. 6 J6. BT T E IR EY
BB 7 g6, 8 76 9 76, 1076 11 76, 12 76+ 13 JoBk 14 05 &2 I RIF,
HORTEAAMAR . W AW, HRESEWREFM 1A 240 34 844
S E Ny O fS s HAEREMLL N 2R, i FaCpe L
TR AN SR A . FAE AR AT A A . R F IR BRI
FI(ED N B NR, Mot R H BUERMEE S WA 5 — B . RIAATFEIR 2R
52 G AT AT 2% IR F B R AL E B B MR . R &2 fase i, A
SCPTIR ) 28 R A AE R R T B AR . 2R IR B ST R M Ak .tk
H, MR S A O TR a B 1 I, T A 4 E Pl AN FE AR . Ak,
LS A O JRFRLEHARNT 1o RIER 25 AR 5-12 JuiR g k. 05 B
SRR EARER Y e . SRR T 2L, WY SRR, JRIFRRMESL . SR IR L.
DRIFIRACIRIG S FRIFEWY L, FRIFRRIREE | SR RIS | FRIFIRMeE | ZIF
ML ORGFPYREEL . RO SRR | RTF SRR . DR JRIR IR | RIS
AaH-FRPEES , BRORES . faugll, ARE, mymiiE, & reiiE, 2H,6H-1,5.2- =
R . TEURIR I [2,3-b] PU SR S . RIS | DRI | KRG B | IR b |
K FAR | TH-P5 W | IO AR - g 5 | {5295 | W B (indolenyl) . — S| I | mo e it |
e P . 3SH-M| W3t . BELLBE I (isatinoyl) . FEACIFIRIRIE , SO fHoE. SmImedt
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IR IR b, SRR L SRR RN S|
R R e B P RO MR, AURER . AT, I
TR 123N RS 12 4-E ML 10 5-E IR 13 408 ik I
PR B, TN R RILEE A MR . ZRHR (A RO FR R,
ek, FEMEHS, FERROREL, WHEEL. wyMEMRIL. WyNEMESL. WyNEWESL. ERMRIL,
WRMREL, WRFEZE, WROEERZL. 4-WREEERZEL. SHARUE. WMEREAE. NERMIL. NLmEIL,
ME R | FERr B | PLRERph L | PR RL e . MR | IBKIBR L | Lk g IR B |
MG RIS | IR R | b, L, MEORGERE . MERgMRIL, 2-mbng
Pl 2H-MEHL | bR | v IR ngnpEL . AH-PEIRIL . vEUEMOE:, &
TIRIL, PUMEEE, PUSIRIE . PUSUR AL P 6H-1,2,5-188 R,
1,2,3-W WREL . 1,0,4-ME REL . 1,2,5-ME TIMREL | 1,3,4-ME R EL . DERECEL. MR
PR | TERMy L. WEMEJRAILE AL, MRy T IEMRL | MRy RREEEL | Ry TR |
MEWy R, =R, 123-=ME 124 =M 1,25- =M E 1,3,4-=EFING
IRIB 7 SNIE Y17 B SN 317 8 I =3 S Sy B NG (187 SN 2 U [ SN~ L [°8 5N
TH-MIMEEE  ORIFIRMERE | 1,2,3.4- VU MEMREE, 1,2,34- DS SeremhE, 5,6,7.8-
VU -PEMREL | 2,3- - OR TR AL . (Al . 1.2.3.4- PSRRIk AT 1,2,3.4-
VUSH- PRI . AR BE AR A B 01 L3R JR BRI AR PR R ER AL A0

S R AE IR e S FR I — N PR R IR AR &R, BN — A SRR
Hpe ik R, [FRS A ARE R B I e i . SRR R IR Ge AR 2 3-8 T
HEDE—ANER O Ny S, P MBI REAR 55 MR R AR R
TR SR R R — AN R RL A B IR BN S
I B AR bE k. B 05t R M R b2 3-12 JulR R de bt

AT AR TE B AR 2D —ANER AR AR B AR, A giE
IE AL SO B BT 2058 & B S o A SCHT FI B X8R 72 AN FH AR 5
T AT C=C. C=NB{N=N),

FEARR I EY) EAZAERIR TR RG] 5 Al AR (g an
mCPBA Fl/Bi i S0 05 BEAT A0 2 SRl 1 8 U 197 A R N-EA P PR 1R 4 R
MHENEY. B, PR AR E RO R E A RS BT R /AL N-
A LSRG AR IINTEY) .

EL
pas
EL
pas
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DAL A AR A WA AT A R B A B — IR EA B, A R )
SCBPISE T HAE F e B E D0 IR 2 o BRI, 9 dndn SR o AR A
0. 1. 283 R, MFTIREA AR AA R 2 =4 R HEH, BrERRHI
if R AL B R AUE Yo sk, BURIER/EE BRA 5 IE BIRE AT 4
FasE AL B A BT AE

ARIEVERN B A R ANED S — DB NER S F Lk AL 2
TALEDMYE LS. ZWREGGaREAR. AREEE T, flary—4 e
VTR 7T ARG GRS, VAR B4 2 o T RIAL I VA
S F R HEP A/ BT R EE AT . AL AT S A s B AR s B
RIE R0 “VETIEW S8 RO AR 3 BRI . 7~ PRI A .4
HARTREY . CEBEEY. FEAWMF AR S BRI 72 AR 50
1.

RSO A ARTE B Rt AR B I 3T IR T A DA . X AL
AR A AR T I a0 K26 . By 2B . R, %) Bl
e A,

R IARE A RE BB 2 51 R 58 52BN PREE A 5K 1
I RGn. SERN A2 B 2 S P P B 2 70D (B A R AL & )
BeAh, RiEGRITHRE BRI E: SREZ EREMMHNZKE L, B
RS RGST . R, TPTBORESOR . RAEIEIER, BN R X
AR BE R . AR LA S A BN &4 T HA SR E
(R B 25 24 i A BR 1]« 1A A FR AE H T Y 13 9 E AR ERALRE 1 B A

RS IARTE R BRE SECERIE. o RIS AR, #a
PR Wb T SEBUHRR, BUGEHER . WA, kA e
YA, FE45 25 5 m] MERE— 00 . SEIRBUE A B s, Jude ™ i A3 2
D, BRI, IR R, BRI R R TEiB [ E 45 2 BRIm N 2
7)., FRE IR 45 24, P LAADR T BUS 4 25 R 0 o A SO A (R ARE “ T3
Bl 7 R AR EBRRBUEIR KA RIBT L BRI RGP R A B E T EOR Epi T
R

AR AR E WA & R 458 TR S 1 TEBGE TR AR I 5 15
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Pl e & AT B A2 B sia T7 Be SE 4 (HAN SR T ol J
(Blaney) S A, Bt BB A A, "aE. TR AE, AR
WEMREEX TR IR, ARSI IR A2 . Zhim, AEZ
BRI 32 A1 7T T8 2 24 AR S A il % B iAo

AR AP TR T BEALEY) . Y. AaW/EsE: /£
AR AIENEE N, & T 5 A KM H L 68 Al ot &k R
P SRS RN RN/ ] BB RCRE,  F5 A BRI A/ AR LEARAR

ASCAEHIFETE “ 25 BTS2 (adl 7, <nl 2 il R . 4
B RENYY, I R A RS AR R TR G BRI i v
Al T BERERREE . AR IR PL BAE K IR A BU IR IR BUA I B i, M
RS AL S — 2 B BRI 38 57 BUZ A £ 0 — M B BRI )
B EARLE S 5 B B A AR S T H R B SR P SZ H.

KRB ERELRE

RIEFTHZH, WASCHR, f— M AL SO e 3 — iAo T B b
0 RS 155 I AR

R WA, f— R AR AR 5 2 K, IF 2SR
S T RESSERE(HAR) . R J ORE LR LR IR T, SEURIRICIIBE IR
B B, FE. OBE W B REASOREIRD. G, BSOS A
BRI WU FE M R LR (e 5 A 4 079

RIEBEA AT RIMRE, WASH, B TR BTG T 24—
AL DUAIFRIERA 2 25 20t A S R 425

RS-SRS, ASCHR AT, SRTUBIOL: RAEYS AL B R
LS A BRAE Ko (e, AESIRZSIIIIA T AR T, A RERIE 1R
WIE R G0 B BUE KR SREFERTTRIIRE 77, A SCHF R WAL, fR AT
BEIKR G, REOS OB IR 53 41— M 2B

R G JE 16 PR SR 7 2 O RS B A 5 S 8 0 7
SR 46U £ AN SRS BRPR LTI T I3 UL B . ok
ST B AR 1028 P AL
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ARTE & 57 e 2 [ 30 .

ARTESZE 7B R OER AL s AR L2 . WL A EA R T,
WFLIE: AL AEARKSSIIRRE . AR, Aok s, B b SR
e RKEWR. M RSO LSE, KR AR AR AL RS
PEBEART, & 0%, £-whlh, Frizmslshi?s A

sHBe

EERNSHEREOFBEART, Ok #KES. BEip. FEH. EipEs
7y, WRReR 2. Ialea sy, s dy. BEG sy, HIERH . SRS A MRS
7y, peah, PUERGIUE], RpiEsharsy, SRNIRMEST. RO #bkiEss .
HEATEST . o=iht. BREEATER . MEE AR KR AR

FE—J5 i, AR IR I S8 2577 OSSR B A AN s B PR (25 2507 5
FERF 52 B EARSERE G, RS R A 45 25 (W B2 T BOULIAD B AL v
Ute mbAh, fES - BARLScES T, ARl AYn s R aoka . b,
& B AR A RSO B R AU IR Bk . fEIXB BARSEIEY] o, Fivid g B gl B 0
T EEFEAYE IR

GYHE SRR

AR BERIZG A EY, HAEETAAERN S —REE fhgy F 3k
TGN/ BSCRR T 77— A R ) ) — A B 2 A AR B A 59, FRIE I — R B2
EREERS T TEEE G G T AR S UL TEE AR,
(2 RANRY - D i AT 11N i N 15 v 11N 11 N1 7] N S S E 2 TG R A S 53
PR IR W5 TR )« MERANELM & F: & & B 4%,
VE OB BT AR A UL P B R P VS B BOR (1 W BLSE T RIVE ST KT
BARK R EGEF BB &8, BERARSZ, HQETRARE; &
A W AL BB TR BRE B, W DRI . EATAT s 2,
(EH A P T e 45 293 AR MR iR 2 52 SEBRIE PR b 45 24

PRYE A GUFEARN FAARTE Y (178 2 R 2R AR 25 F 304 - X LB P R s,
(HASBR T« T BCIE P 7 A SR A AN 5 s S AT 38 PR I AL 5 M B4 25 1R 52l
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AR 29 JPTEE IR IR & NE . 258U R A AR K PR R
AR A T % o[ A A [ A ) 2R

AR A AR RIS 2 AN R AN, B i T AR
QU AN LA A & R BRAAE T 65, planfass i rhml ki ms. kT
A 2 FH B RN B A 1 R v BT B ) TR 2R 1 IR T 2 DL 2 A4S 8 5 SRAF 1 kR
%4 Allen L. V. Jr. et al. Remington: The Science and Practice of Pharmacy (2
Volumes), 22nd Edition (2012), Pharmaceutical Press.

R, AR A E T R TR 20 H BT, i B AR 2 7]
(2R R LS P AR A B2 B R, Rl o). EERTIRDL. &
LRI & SRR RGBS, I AR,
SR D Re FOHEE AN . R —BdE T, M T U, RIS RS
H ORI E N NZ 0.001mg/ KAL) 10-5000mg/ K, Lk AZ) 0.01mg/ KAL)
1000mg/K, HEPLEM ML) 0.1me/RE L) 250mg/ K. (EEEHEIR, & kA
B FIE R A2 0.01mg/ke/ 3 8h E 4 10me/kg/ 53 A K AL A4 AT DL#E—H
RIS, BT HR . kBRI FRIEA A0 H A E.

Bk A & Wi LS IR TR 25T X DU 770 RSN it AR
FFNIE %R B W R AL BT A A G2 RN U B i (72
ARG N AR IR SV AT 4R 24

T THZIIF WA T EH L) 1 5 E Y 2000 0I5 TR/ &
AL, FERBEAHGY T, UHEHR SRS, WSS EERE LA 0.1-95
HE%INEFLE.

FIT DU 25 241 S J B 50 2 2 /b — P AR R AL 5 40(250mg) « FLAE (75mg)
FERRER BE(15mg). FiZE AW ZELL 60 B M, JHE2E 1 S HRKE.

SR B AL R AT R g LR T A B D — R AR K S
(250mg) & T ULE T RAE T s N, BmARYS 2mL £
BEARE, LA R RS

AR WO R AR (s S A B A S B ERIT A BN RS — R AR
B AP TR AL AW . AT, ARSI MR, 54
R E G S AT S — BB Pl e s T R (Bl b R B e 2 s
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MDA AEH

ANF B PRIN G B84, W AU EEAR N S E AR AR AK
AR CHE AT R (7K A T XA D A/ER A 3 4 25 W 2H 2 M S 61 s 26 D ) B
i

T O P i 3 FE A SR B B 2 2H A v 1) SE B R S KT, AT 3RA A T 5
R E B3 B I B BRI T W N L 20 AN & 24 XA AR et 28 o B B TR 4

=

=

W E M ST 2 BT 2 R 2, A48 BT I AR ) R S AL S OB S
HREBUIL NI T s 2t RZGmiTR); DT AR E A S D Rt E 2R T oAk
ZERRESE s VIR EEm e 5T R E e S MA SR EZY . L&
AVBT: e B E R, TR, HE. RO BB R e Rl B
AR S SR NS [P

HA ARG BRI AR B R ] & 5 e 2 I AT B R 4 )
A Bl 8T IRBIFEHERRI TR, BRIMECEER Al AR T B fh B 7KTJF
smEMAL A T A KSR B E , JFE DRI & B2 LB R
AR W, FE HFENAR KA SR 2020 AR 7 BRI KR E AL
BUNE. LR RN BB E BT IR, @, DR, k. A
BT AR T 838 AR SR EIN L) 0.01 227 50mg/kg 5/ K. A
RFELMW, AUHEMEREEASYR DA =4 W4 i APECE
L WHIEAE R AT & AR D R4 2, 2 R e . wAk
SR, IRESARER —IRET 4.

BRG] ahas 2y, (EOLELLZHR A SYIE 8 T a .

=S lro Y/ LR

AT AT E@ AR e, RS R AR B AT id . I
SATLOh Ay AERA SRR, FEEHEN 2 NEA, UEY AR
PO AR, WETRI. W& R SUMSE, REA A8 P 5 AR U5k vh i B — i
7. FEMFSCERT, GV, ERSARES. B8R NEIEEE
RHEERBH FE 1A%
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IR, BETAA - MEE ML TR L &1, AL EYITTRELAZY)
AN NAAAE, WA RESEASOT TR R E s A GRS W I, BaH
— AT a1 (9] a0 A AT N bR R, RZE R R ISR R SRR
R G &R A — AL &Y, RS TR R i i B s B
Ut
A R G R LS R R A, Dy e b HE TR A A
EYEHII R, SRR — PEE FMAPEH AR, AT LIRS B
AU/ERER ) o IX LT BHEEEA RIRT 22, MR, B8, F1k, TR,
fkay, O, &y AVSVE, AT TS BA/E U, NERRR
AU BER U A EAEAN .
PREE A oRAE R A BB BA R E A ISR L DA 2 B R bR T 6
B ERMERORNG .S58, ZI7ER 2% L AR B R A 2 MR RIE
A EBUEEN, WA AR . — MRS AR W R R AR 2 i T
o WM AAR S N ER UL, B WE BIRTT A RR R
FEA UL B 5 Ao 1 B A R AR B AR AR AT T IR RO BRI 28R L 47 AN 1) AN/ BAE
JEBERE R R WA P 3R, B n] RELME R — AL G 7 /E, B R ARRAE
BB BRAE R A A TR
AR RN EIRFFAE, sSRP] R BI RS R] VR 4L AR UL
BRI AR AR AT ST G YIEATF L U5 B s 25N AR, 7T BT
faral e tEAR A PO ok B B AR TERAE B ISR RS A VLR, Prdaos
(RIRFAE A A 32 S8 BRORALURFAE PR — SBCPE 815
NG EARSEE ], B P EAACR ] R, XS] O T
A A T IR BUA A RV T B SE RG] o R TE I EAR 2 A F RO SR I T5 1%
TH TR IR R BZ MRS T R P R F o BRAR Sy MU, A T R
S EEL HHl. BB E E .
AR T ) E S AR T 3 B B BT R AR SR A A 5 BT AR 5 9 G e AR
7E 100 2T+ BT A RN E R . BRAFIATE G SO I BTy Lk 552
FIE 5 A GUSAEN R T BRI E S F . BN, AT 5 it 8 A A AR LB 5F
(RT3 B L B w] R A T AR R W T3 b o S b Tk BB (3 S T ik S ARV EZR
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SEFAER

FEARWPLE G, FREEARRT MG Y:

N A RARSEE ], B P EIAACR ] N, XSS O T
AT AN T R GUAR B T FI SRR h RIE B BAR S AR I SRS T %,
T T MR, B BRI R R BRARSS AN, S b
ANt & v 5

HASHiH
ARG I@ARN, TR A S b (A AR AT T E AR R (kB
Sigma Aldrich, Alfa).

EHTE

AT SERTMAT#E— 2. FELHE 20-27°Co 1H-NMR #7E Bruker
% BT 500MHz 105k, e BAE LA i ERoR, B8 . BANRSHT
NMR 552 EM: =i, bre=T00¢, d=—_HI, =—HlE, m=2HIE,
SEBOLTEFE, Bl Hz JE . NMR FUSE &5 AR T SR . (i 24518
HI 100 §ifi B RERCHEAT HAE BUAE A7 CHRR S ) &40 T et i . AT
B ) TLC Fa 48 TS 2 SR shAH AT K 19 Merck (I Fosy 1 A (8 52 AHHEAT 19 TLC.

LC-MS SERAUT R4 THE:

{3 #%: Thermo U3000, ALLtech ELSD, MSQ, UV #5454 ELSD Al MSD
(A 4: 1), #:: Waters X-Bridge C-18, 3.5um, 4.6x50mm; H:&: 30°C.
BEE LI (min) /757 B £ A ' (%)) 0.00/5.0, 0.70/95, 1.40/95, 1.41/5,
1.50/5. G&7 A=0.01% = LIRAEK S W7 B=0.01% =R LIRELIEF ). UV
R : 214/254/280/300nm; DAD #&l: 200-400nm; 3% : 4mL/min; MS: ESI,
100-1500m/z

il %4 HPLC @& MHBM % (CIERKOEEE, %56 0.1%FR) H
Thermo U3000 AFC-3000; #: Globalsil C-18 12 nm, 250 x 20 mm, 10pm, B2,
P 20 mL/min, #HT9 5.
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R RV B A RR

A INT-1 PR 6%

ETES LS
NN, NN BT 7, — Bz

o e
TEC-ER INT-1

s 2-F R (3.28 g, 40.0 mmol) AT NNN N-PYFEZ —H (17.0 g, 146
mmol) V& T JE/K VUK (80 mL). 7E-78 BEZ AR 4 NS I =T &
P (2.5 M KIECHIEM, 16 mL), Jrf3 SUBRAE-40 2 2]-20 B2IR L X [A) L4504
3B, RIGAE-T8 A T INAZT & (13.0 g, 40.0 mmol), FifFHIKR
B g As Tt 2= = iR R SO A . AT S R K B (60 mL), H 2R ZBRZE

B2 (100 mLx3). &3FFIANAHEMEEAKEE (100 mL), Jo/KTRERAN T4,
e, PR (100 g) FIHEAH (10 g) RSB, 28R 2Bk
(300 mL), PR ik 45 43 240 A9 INT-1(12.1 g, UK 81%) . 'H NMR (500
MHz, Chloroform-d) d 6.44 (d, J = 3.0 Hz, 1H), 6.05 — 5.94 (m, 1H), 2.33 (s, 3H),

1.62 — 1.48 (m, 6H), 1.37 - 1.29 (m, 6H), 1.12 - 0.98 (m, 6H), 0.94 — 0.87 (m, 9H).

SEHERI b A WA R

SEHEH] 1:
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1) N,N'-BkaE ik,
QWOH Pk Q/% SRR, Wi
0 2WmEFRE M s N mp N, NO2
MeO T MeO MeO OH
1a 1b 1c
o (o}
o) OEt ,0 OEt
N N | 1) 8, SIS
HBEAZE, Wy ] No, FEH AL )Nk, SRR
2FE2 TR ZH, K 2) A
MeO 1d MeO 1e
OH cl Do
o XN . O N
N SEER, NN N ] INT-1 Sn(n-Bu),
YA, SAREZE Y P, SR
14N N-F 5
MeO 1f MeO 1g

MeO
18 NN-BRFE IR (13.5 g, 83 mmoD I ARIE A 1L 54 1a(12.0 g, 72 mmol)
PUEE (100 mL) WP, PRl A fE=R&M Mk 3 . Hitk
AR, AEVKIEEEAE R, B FSE (15.6 mL, 289 mmol) ZEFINARINE (60%
aifs, SSEAET P, 332 g, 83 mmol) MIPYERKEE (100 mL) W& . BT
13RI B VKR E R 3 /M. BEGEVKIME T, KRR A 1218
FMERW B o, R AIEAE 50 ERISAT THFE 18 /N o S RIH Eh R
(1M, 200 mL) #K, HHZBIEEZER (200 mLx 2). SHEANZHTK
EREREA T, B8, JEVRORGE AR B A R A A4 (S P b P =20/1)
B EAEE S 1b (9.0 g, WE: 60%).

PR L R £ (2.66 g, 38.2 mmoD) I ZEIEH LG4 16(4.00 g, 19.1 mmol)
AesE (3.1 mL, 382 mmol) [JFEE (40 mL) JEWT, IS S NE = 41
TR 2 DI OSSR SR S AL E T AL CRERE 282 2 =11
BRI BRI A 1e (3.40 g, UNE: 79%); HE R~ RIS SR, Hafil .
Z/E=2/1,

BERLE R OB (2,55 mL, 22.8 mmol) IAZEFEE LAY 1e (3.40g, 152
mmol) FILRE (2.44 mL, 30.3 mmol) f 2-F3E-2-T B (60 mL) &+, Fifd
JRBEIRAE Z SR N HEEE 40 /N S R4 S 45 B AR E T AL G
k! .15 2. Ti5=20/1) 33| # bRk &4 1d (1.16 g, WLZ: 25%). "H NMR (500
MHz, DMSO-d6) 6 7.22 (t, J = 7.2 Hz, 1H), 6.82-6.79 (m, 3H), 4.43 (q, J = 6.5 Hz,
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2H), 4.26 (s, 2H), 3.71 (s, 3H), 1.30 (t, J = 6.5 Hz, 3H).

ek (2.50 g, 38 mmol) FIEALE: (4.10 g, 83 mmol) MAZRIEHLEY)
1d (1.16¢g, 3.8 mmol) MZEE (15mL) A7k (15mL) &, Fifd s SAE
ISR T HRE 3 /NI R IE, SRR AR RIE T AR OBE (50 mL) FIK

(50 mL) KRG . AHAEH TSR T, a8, 3Rk 5331k
A% 1e (800 mg, WH: 76%). MS:277.6 [M+H]*.

FEE (487 mg, 11.6 mmol) FIEEE (4 M [ 1.4-—FNHEWR, 5.8 mL)
MAEBEAAY) 1e (800 mg, 2.9 mmol) () 1, 4- 4 ANFFEW (5 mL), e
JRBIRAE 100 JESAF THEHE 18 /NI o RISIBIRAR G, 5 HIE T 2 A 7KIE TR
Ho(2M, 14.5mL), FHHRBRHRE 1P A ETNRIG, H 3 M iRk
VEVRUR T pH & 3, AGHTH A RREE, KBE (20 mL), TS 300 A E RS
P 1f (430 mg, W& 55%). "H NMR (500 MHz, DMSO-d6) d 11.49 (brs, 1H), 7.19
(t, J = 7.5 Hz, 1H), 6.89 (s, 1H), 6.84 (d, J = 7.5 Hz, 1H), 6.78 (d, J = 7.5 Hz, 1H),
6.62 (brs, 2H), 4.08 (s, 2H), 3.70 (s, 3H); MS: 273.5 [M+H]".

B =S AW (811 mg, 5.29 mmol ) M1 NN- TR % 2% (342 mg, 2.64 mmol)
MAZBELAY) 1F (180 mg, 661 umol) K 1, 4- HAIHFBEW (3mL), Fifg
S REURAE 2 PSR AR 8 /NI o S RLB AR\ R S R A H (30 mLD,
H =S PGEHEE (30 mLx2). AU E I 5K T, 108, DRI
JE A 5 A3 2 it H 1 % 2 2 T 24 A5 2 3 ([l 44 1g (50 mg, U#: 26%)-.

ALY INT-1 (95.8 mg, 258 umol) FI 45— (=ZE) 41 (24.1 mg,
34.4 umol) MMAEEH LAY 1g (50 mg, 172 umol) Y N-FF LML IR S ERVA R (3
mL), JERRNVRAE 85 BEAAE T B 2 /Nt B RV B K (30 mL),
¥R BRAERL (30 mLx2). AHAHAIFEH IR T, a8, IS
WRAETT BRI AR 2 alifh. CRimme/ 288 2.B5=1/1) 5 3)# GaE A 1

(43 mg, YZ: 74%). "HNMR (500 MHz, Chloroform-d) 6 7.63 (s, 1H), 7.23 (t, J
= 7.5 Hz, 1H), 7.03-7.02 (m, 2H), 6.79 (d, J = 7.5 Hz, 1H), 6.36 (s, 1H), 5.55 (brs,
2H), 4.30 (s, 2H), 3.80 (s, 3H), 2.52 (s, 3H); MS: 337.4 [M+H]".

SEE ] 2:
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SHWAY) 1 Hl &5, LAY 2 AT LAY 2a 80 N AD IR 413 21,
i S BN "H NMR (500 MHz, Methanol-d4) d 7.50 (s, 1H), 7.45-7.39 (m, 2H),
7.07-7.00 (m, 2H), 6.41 (s, 1H), 4.28 (s, 2H), 2.47 (s, 3H); MS: 325.4 [M+H]".

SEHI 3:

SHAEW 1 W&, WEW 3 ] LAY 3a SAH D BRI & 15 21,
K BT : 'HNMR (500 MHz, DMSO-d6) 6 7.44 (d, J = 3.0 Hz, 1H), 7.28 (d, J
= 8.5 Hz, 2H), 6.89 (s, 2H), 6.88 (d, J = 8.5 Hz, 2H), 6.51 (d, J = 3.0 Hz, 1H), 4.20 (s,
2H), 3.72 (s, 3H), 2.45 (s, 3H); MS: 337.5 [M+H]".

SEHta 5] 4

OCH;

4a

SHALE 1 W& WA 4 7T LAY da SAH RN D BRG] &13 21,
EEEENT: "HNMR (500 MHz, DMSO-d6) 6 7.43 (d, J = 3.3 Hz, 1H), 7.28 —
7.22 (m, 1H), 7.14 (d, J = 7.5 Hz, 1H), 7.02 (d, J = 8.2 Hz, 1H), 6.88 (s, 2H), 6.88 —
6.79 (m, 1H), 6.50 (d, J = 3.3 Hz, 1H), 4.18 (s, 2H), 3.79 (s, 3H), 2.45 (s, 3H); MS:
337.5 [M+H]*".
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SKHE ] 5

ZHALE 1 Wl & 5 WEW 5 nl LAY Sa SAH RN B 415 2,
S B T: "H NMR (500 MHz, DMSO-d6) 6 7.44 (d, J = 3.5 Hz, 1H), 7.40 —
7.35 (m, 4H), 6.90 (s, 2H), 6.50 (d, J = 3.5 Hz, 1H), 4.28 (s, 2H), 2.45 (s, 3H); MS:
341.5 [M+H]*".

SEHi ) 6:

Z LS 1 W& 5, B 6 Tl LAY 6a LM MWL IR 415 2,
KIS BT 'HNMR (500 MHz, DMSO-d6) 6 7.45 - 7.24 (m, 5H), 6.91 (s, 2H),
6.51 (d, J = 3.0 Hz, 1H), 4.30 (s, 2H), 2.45 (s, 3H); MS: 341.4 [M+H]".

St 5] 7

TE-5 FELAE TR, 1 = RALAN (160 mg, 639 pmol AN E A (L-44) 1(43 mg,
128 umol) M SR LA (5 mL), B3 SIviiF &2 =i B 1 /hisf o FK (20
mL) WK, SRR AR AL (20 mLx2). A AUAHA I AR #h
FKBE (20 mL), Fo/KBREREA T, TTUE, VR IR 4E 45 20 005 T 8% < B/
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FEE=20/1 FIIRA I (15 mL)PEisk/E 2 G EE A4 7012 mg, Y ZE: 29%).
'H NMR (500 MHz, Methanol-d4)  7.51 (s, 1H), 7.10 (t, J = 7.5 Hz, 1H), 6.83 (d, J
= 7.5 Hz, 1H), 6.80 (s, 1H), 6.64 (d, J = 7.5 Hz, 1H), 6.41 (s, 1H), 4.21 (s, 2H), 2.47
(s, 3H); MS: 323.4 [M+H]*.

SL i 5 8:

MeO

ZIAL G T W& T, WEY 8 " HEY) 3 MBI IR &5 5],
K{EEWTR: "HNMR (500 MHz, DMSO-d6) 6 9.32 (brs, 1H), 7.43 (d, J = 3.0 Hz,
1H), 7.14 (d, J = 8.5 Hz, 2H), 6.88 (brs, 2H), 6.69 (d, J = 8.5 Hz, 2H), 6.50 (d, J = 3.0
Hz, 1H), 4.13 (s, 2H), 2.45 (s, 3H); MS: 323.4 [M+H]".

K] 9:

ZENAEY T WEI& TS, WAV 9 TTHILEY) 4 SR IR &8 2, 15
KE B . 'HNMR (500 MHz, DMSO-d6) 6 9.58 (brs, 1H), 7.43 (d, J = 3.0 Hz,
1H), 7.10 — 7.02 (m, 2H), 6.89 (brs, 2H), 6.85 — 6.81 (m, 1H), 6.74 — 6.69 (m, 1H),
6.50 (d, J = 3.0 Hz, 1H), 4.15 (s, 2H), 2.45 (s, 3H); MS: 323.5 [M+H]".

WAL

A2A/A2B SEFEHITHRE LI TR
A2A Yl F KI5 T PerkinElmer (P45 : ES-011-C); A2B ifls & kI T
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PerkinElmer (j™ %5 : ES-013-C). SLE P IESH ACS Medicinal Chemistry
Letters(2011) 2, 213-218; HARMKHAL R R A H R AR AT EHR, £
TR =R, IR 10nL 1L 5401 DMSO & (10 mMD. 10uL A2A
B A2B AR (30000 MAH/mL) R % 384 fLAR IGIIEFLH, 78 = EA M
NHEE 20 438 ¥ ECso WUE A T X MK 5°-N-ethylcarboxamidoadenosine &
B R AN, 72 37°C, 5% CO.s 95%ITSE RIS i —0 1 E 30 24%f
J&, KKK Bu-cAMP JREEF TAEVE WA Ulight-anti-cAMP TAEVEWR LA Sul/fLi
INZE A3 FRAR, 3 Envision BRI MAR 6 CBUKEIK: 320nm, K5
JGH: 665nm 1 615nm). FHE IR 2 AF B FL AR BRI 2, A
JELR PERNARE Y et S B -4k 22 it 22 0F 1+ AR B 1Cs0 1HL.

ey aue Rati s imts e ioh RO cen o sntE e core s
?‘é’ﬁhiﬁﬂuﬁ\‘ﬁ: {1_ E8Sam B8 high E’f’f‘ﬂnyﬁmﬂ.'\n.\nﬂg‘jj}x1{}9%

P Y ¥l
Rati0 e n miman high™ RO 0 s s am o

KRB TP SR T A2A JA2B RARLS G R AN 77 UL RS S BE s RS R -

EYIH | A2ATEPL | A2B Y | (WEWH | A2A LT | A2B L)
5 ThiE ICso | fig ICs (nM) 5 BE IC5o (nM) | AE ICso (nM)
(nM)
1 3.8 149 2 7.0
3 120 4 6.9
5 31.8 6 3.7
7 11.0 11.0 8 80
9 10.2




WO 2021/018172 PCT/CN2020/105428

28

W E RSB

1 AOEEEHEZ Y Bl ig). ARGEY. mak. BHk
Y. BT :

R =)

Horp:

R' I R & FAOTHFR IR : Co-Cro Fikt e, 3-12 JTEIRIRHEE . Co-Cro F5
5-12 Tk 5 2

Hofrig RURT RPEG A F OB 04 1. 24 3. 4 3R 5 Mk R IEL
REEFTEUAR, Horh RP3EH C-Cokiidk, BIHE(CI-Co fidh)-+ Co-Co itk Co-Co
B C-Co Bl Co-Cro A HE, 5-12 o8, C-Co s, MEk. A,
g HE . &L -NRR . -OR%, -SR?.-SOR*, -SO,R*,-SO3R*. -NR*C(O)R?.-NR*C(O)OR®.
-NR?*S(0),R*.-C(O)OR?,-C(O)NR*R.,-C(O)R*.-(CR*R"),,-OR*. -(CR*R"),,-NR'R".
-(CR*RY),-NR*(CR*R"),-OR? . -(CR*RY),,-O-(CR*R"),-NR*R"
«(CR*R®)p-O-(CR*RY),-OR? FI-(CR*R®),,-NR*(CR*RP),-NR*R?; B3 4 EN{t % B
N2, Hiz 2 ABAREEASL TAHSB A B, HAEGetioAl B 3G RN A B AT
M) 47 o3, FFAB—D0, ZHPATDEEHE 0. 1. 2 MEH O. S. NI
KR T

Ho, REAI R 8 H I HERR AL BT Cr-Co fidk Ci-Co ki -(Co-Cs
WP A5 )-(Co-C o) 75 3 5

&, MRS ROGFE—ANRFERER, TR 2 M%) R 7L R 2R
A RS E AN 3-7 o, A EIMEEM A A 0. 182 MEH N O,
S 2R+

n Ml m AT RN 0. 1. 20 3 B4,
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2. WIBUCRIZESR | AL B 2554 ERTesz ik, wirdh . AT
Yoo At ERE . B, b iR RO S RAT LR L (D
S8

Hrh, Wik CRYEUN, R*EAE RPHFIME X R*H R B4 Wk
R 1HHHAFZE N, oNO0. 1. 28 3,

3. WIBCMER 1802 g AL S WBL25 EAl 2 8 Bie . AR
TR SR A  BOARE 4, o g SR e & B 2R oD
AR

Hi, ROIEHE. C-Celitdk, Co-Co ik, Cr-Cobhdh, C3-Co AT, C1-Co
BIAHEEE . C1-Co JEia St C1-Co Fidehid: . BEK . M. -NRRY, FIE. -SORC,
-SOsR%; Wi i&H CR'EIN, R*AH 5 RPHFME L R EAMBURIER 1 B
HIE S 0o N0, 1. 23 3;

Horr, REFIR & ABOTHIEEINE . KR, C-Co itk Cs-Co bt

okE, MRS, ROGFE—ANRFERER, HTHRS 2 M%) R 2L R 2R
A RS AATR 3-7 o, A EIMEEM S A 0. 182 M E N O,
S &R+
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4. WBCMELR 13 Tk e &4, kg

MeO

5. —MZYEEY, HAGHRESR 1 E 4 TR RO amek 2%
bRrdeszmsh. wrgy. FACERATAEY. Sk Eney . SO, Uk
LR 2% TS i B d

6. WIRUMELR 5 TR Zsma &4, Hait— 208 MR T RIA/BHE & 40
5, ik AT s B R T BREOT . RIA S FABRIG . FEAEEL
B A2, REATT AT SRR R . R, R4, BYbAl. Bk
e, 5z, WREHE PR FURMELE . PRI . 5. Hik
RERY . AP, KFRL KER. KEmE. BPE. ZEPE. hiE
Res (POLE R PRI, I DIEE . AR R, ZRILE. RRE, EWE
ORI, FokER. ZRER C PUIRE. B35, fibhk. R
MRS 2B, SRAke . HhEERe . FiRjede. YRR, THEK o
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MBS | PE2SEA] . P SEE] Je ) fR4EZEH] | P28 )8 | alisertib. amuvatinib.
BweE e BTEa e, Ml E ek, waEy e, AManedn. RIEEE. e,
crenolanib, FLEEJE. IAHFEE. A H . BB EE . LbEE. 245 e,
JEi&# 8. foretinib. ganetespib. HIEH . WKEBE. muE)d. HFEHEE.
iniparib. $7 A% JE. lenvatinib. linifanib. linsitinib. Z#E#JE. momelotinib.
HRWE. KIBEE. EF 2. niraparib. oprozomib. olaparib. [HMEIHE .
pictilisiby 49 JE . quizartinib. Fit&3EJE . rigosertib. rucaparib. H &R F| B
EREBE. saridegib. RFAFE. #FEBE. B e, tivantinib. FHRILJE.
e e, i e. Flfh)e. 4ERmRJE. BPFEE. 4ERMEE . volasertib.
BT B pt. DB, DR Z i 2T, REZR AP, 2 E R, M R,
RGPS, JE ZER PP, PR B, BB, MZE BT, 45
VB M ZBR AR ST, Frd Ak & s PR M s B 40 PD-1 #7044 47T PD-L1
Fifk. LAG3 Hifk. TIM-3 $iifk X3t CTLA4 Fifk.

7. WK 1-4 TSR R S e L 2525 Erl 32 ek wiiZs . Rz
BATEY) . Sk VR SO W EE BRI ZEKR 5-6 AT — BTk I
2N 2A A A A& F T 4 RS2 A SR T BT B 7 R R SRR | R B L
WEBAHR MEIBITIERR . R T FAAH DR B B & s TR I 259
RS H] 900 il R B2 Mk B A2A SZARFT A2B 244

8. WIAAIELR 7 Pk, Hrb, Pridbiogsomieik 8 PoE. BbtE. 5N
S, AvE. Bim. BREUE. PRE. Sm. . B, RoE. ehaa
fasi. Elpis. 5. SORMERE I SRS . B BN AS EE . &
G, B, WE. TR, R, MRS, BiE. e, PREEEESE. L
SORFUREE B, BSRbUR. R, BE0E. TEME. TENBE. &
LM RS BIPIIE . IR WRIE. BRI TR R R T 40
. BTV . MR . SRR AN R R A R A IR R R . AT e
B, ARER SO, (AR, AR EM A IRALL). 2
MP(CLL). 2P BEVE A (AML). 18 HR g0 A % (CML). A T 4
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PR ERE . 7R TER B MU E/E(DLBCL). FHElRE. B8k, S8
T NRME . AR/NRIIE . 2 R MR REE . LR . G . AR
TRem e Mka B SR . SR AR . BEOVLRE . R R . BRI Bl
W WL e . ER4ERDE . JUDA AR M 4 e

9. —MERBIEGGIT MR . REIE . W RIS AVE R IR IT IR
EB A BIR A B R PR 17575, HAA R R B 2 1 AL sh ik
FIRUMEDR 1-4 A — TR AL GBI 2552 EnJ sz 10k, Az, [Ffie
TR e SR BCHACH = P BURI 2R 5 80 6 Ik M4l &
Y.

10. — Ml e S AR PR RO Ui, HA AR i 52 1 B T BRI 2K 1-4 £E
—IPTA R A GBS ERRAZINEE . BITZY . AT AR,
e B, Blanr IR IR 2 AR B A2A SZAEAT A2B 24k
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