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(57) Abstract: A nitrogen-containing heterocyclic compound, a preparation method therefor, and an
application thereof in medicines. Specifically, the present disclosure relates to a nitrogen-containing
heterocyclic compound as represented by general formula (IM), a preparation method therefor, a
pharmaceutical composition comprising the compound, a use of the pharmaceutical composition
serving as a therapeutic agent, in particular as a PARP1 inhibitor, and a use of the pharmaceutical
composition in the preparation of a drug for treating and/or preventing cancer.
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(EIR AR FIAFAE N RAEEZEAC RN, 152158 200 AL A e e m] 285 FH Y 3

Hp,

LoAKZ, i NaEEF;

X. Y. G'&E G R'ER. s fl t @R @) T FrE Lo

E =

ANFIERA-D AR KA s L] 25 Sk H & 0E, iZ EERT

5!%

HN/\(% o R1I r\ﬁ
(Rz)s

G* (Rz)s

%

(R3)t (R3)t
(I1-1a) V) (-1

WA 1a) A B (i Ehme#h) 5l (V)R SR SFAF T
FEAEAEAEAF I AFAE N R A SRR R, 43 28N D & sE n 25 HTRY
£hs

Hor,

L iz, ik hsE+

X. G'E G R'ER’, s, t fl n AHERA-DHIE Lo

%y
A R AAL-2) s S B AT 25 H R Eh i il & vk, SOnE BRI

IR,
R5 R5
HN/\( I r\(\
\/ 1
(Rz)s/ I \/(Y\ — > R G? (Rz)s
(R3)t (R3)t
(11-2a) V) (I1-2)

W (-22) AL S s (DL ER 1R ) 518 V) I SETME SR AT T
AL UE’JZ?TFK%%%T?EMUQTL 3308 A -2) AL S B rl 25 AT



10

15

20

25

WO 2022/247816 PCT/CN2022/094612

Eh,
It

Hor,
LoAKE, ik AEE T
X. G'#E G, R'ER R, s. t il r i@ RA-2) P L
E S
ARAFIEAXM-D)FT R S B T2 - S0 & 077, ZnEaRENT

H
N
e e
~
W R7a RN Re W

(l-1a) () (-1

W12 AW L (PRIE SRR ED 5@ VDI S ER A T
AT AR N RASEIZI R R, 43218 A (- D S B T Z R Y
= N

/ﬁ\:l:'j:

ml ¥ 0 5L 1;

L Az, ik hEs+

R'. R® R™. R™ Al n 4@ RAT-1)H Fi5E o

AR FIE - 1-A) s AL A WO AT 25 - I h 16l 07, A

‘FJ—F‘ EX
ot o~
Ci - Beroe

(I1-1-Aa) (V1) (11-1-A)

WA 1-A) AAE B S (RIE IR ED 5NV AL S VI AER I 26 AT
T, ATIEAEEALFIRIAEAE T RASEIZ IR N, 45 3118 0T-1-A) A AW saL AT
2 s

:/H\:I:Ij:

ml 9 0 B 1;

LAKER, ik AEET

R'. R®. R, R Ml n fil s 1-A) T E S
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YIE S
AR IEAI-2)Frn AL S B n] 25 R s i % 1%, 0B T

B
H RS

X R X,
HNY N ~

O ~
H AN N

K/N NS L - A | = NK/N

A N R+ | R N~ RS ZN R

I I X A | A
™ N\R7b R N R A N‘R7b
0] (0]

(Ill-2a) (V) (11-2)

i (-22) KA S B DR ER1R ) 5 UV I AL ST TSR T
AT IAT AL KA IR R, 73 2138 AN -2) (AL S B rT 25 i

Eh,
It

No

/ﬁ\:l:'j:

L A, ik hEE T

X. R'. R, RE. R0 R™ i s (I-2) T s L

FITIA BB LB M 25 A (KRR LRGBS, Frd B MU AN
RT=20. NN-TREZERK. ETHEE. “RAEEHE. LM, LR,
BN BT BEANRIRCT BEAD, fik NN- SRR FRR NS AR
ARTEAEN . BEIRET. BRIREN. IRIRHP. TR, SA L. S —KE
Y. EEAE A A

R SR AR S L (14 A TR A B A SR B, AR LY

PR S B AE VA 34T, BT RV AR IR T N-FR L el . 2
B R, BERR. PEE. LB, M. IETEE. BI2E. AR, CHEF .
A LR AN IEChE. ZHIEEEIN. 1,4- 5753, KL NN- B L F i
N,N- 2B, 1,2- IR Ok R AW,

BARSERETT X

VAT 456 e FH T — DR AR A JF, HIX S8 SEi 4] 1 R IR il 28 A A FF Y

SEJita 451

AW EE R R B I Z R AR (NMR) B/ (MS) SREZ R . NMR if
2 (8) BL10° (ppm) HIBAAIZE H . NMR ()il 52 /& i Bruker AVANCE-400 #%Ri1%
3¢ Bruker AVANCE NEO 500M, JU5E & 9L R ZE WK (DMSO-ds) STt
fii (CDCl3). TACHEE (CD;0D), WHr AT RHEELRE (TMS),

MS U 52 F Agilent 1200/1290 DAD-6110/6120 Quadrupole M'S ¥ it Bt FH A (A
7T : Agilent, MS A!5: 6110/6120 Quadrupole MS),
waters ACQuity UPLC-QD/SQD (4 7=F5: waters, MS %5 : waters ACQuity Qda
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Detector/waters SQ Detector) THERMO Ultimate 3000-Q Exactive (4£ 7 i : THERMO,
MS A5 . THERMO Q Exactive ).

BB i (HPLC) 43 4rf#i ] Agilent HPLC 1200DAD. Agilent HPLC
1200VWD H Waters HPLC €2695-2489 WA (4143 .

T HPLC 2 #5218 1] Agilent 1260 DAD & R VBAH (A RE 4% .

B SO ] 45 5 FH Waters 2545-2767. Waters 2767-SQ Detecor2. Shimadzu
LC-20AP F1 Gilson GX-281 fill & 4 (4% .

FPE# %18 Shimadzu LC-20AP |44 (a3 Y,

CombiFlash B3 $| %1 f# il Combiflash Rf200 (TELEDYNE ISCO).

W2 R AR AT M 6 2548 HSGF254 BLF % GF254 TElR, 2 itk

(TLC) 15 FH ARE MR S F AR 2 0.15 mm~0.2 mm, )2 B2 B aifh = i %

H A% /2 0.4 mm~0.5 mm.

PR R A 8 TV — A AR 5 B e 200~300 B RERS A EA

BT 30 2 K 1C 50 {8 AT 5E Fi NovoStar Bi#bri (fEE BMG A &),

A F B TR GE BB AT DASR: FH B8 B A s LA (9 7 12k A i, Bn] T 3K
F ABCR GmbH & Co. KG, Acros Organics, Aldrich Chemical Company, A/t
Bl (Accela ChemBio Inc). IAFRfb2E AT,

SRR R R R UL, ORI RE S AE Sl R B U R IEAT

TR BA e 18 OISR — ) 1L AR A ER UK.

ARG TR O — ) 1L BRI E AR

RSN NAER Parr 3916EKX BEMACHTER QL-500 MEA KA FEL
HC2-SS AL

SR LR E RS, RANER, REHE3 K.

Te SUNEAE ] CEM Discover-S 908860 HUAMIR 2 5 28

SETE Th R R UL, IR TR KA

SEHER P ERFER UL, N EE =R, A 20C~30C.

SE iR 8] v 1 s IR R 1 UK 2 (0 (TLC),  OBZFT A A (K R 771,
A AL B PR FH DA AT (B IR R iR R A 2 iR I R P A RAFE: A —
ARG/ AR R, ERIRER LR IE A Y BIAR A R AT 36 57, el RO
/U B = 2 Jr RIS T S5 P B PR A AT R T

SEhEf 1

(£)-3-((7-2.5:-6-5848-5,6- & -1,5-Z8 Mg -3- 28 A% )-N-FF 1,23 4, 4a, 5- 7N AL IR
FF[1,2-dMLRE FF[2,3-b][ 1,41 E-8- FH i 1
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H
NN
0
1
F
BN Bra A
| o N
Bk AN O~
° 0
1a 1b
OTBS
Boc\N E
Boc\N OH Boc\N 0TBS 1o K/N \N
NH 4 NH %o
o P \ Fp SN
o)
1c 1d 1e
BOC\N/\(\O BOC\N/W/\O
K/N N K/N =N H
2% PPN 215 AN wmar
o) o)
1f 1
H
HCIHN 0 y O N ~N
N Ay O N L LN
| H + | Cl — N XN ’
A NN NP FE4P AN
° o}
1h i 1
Bk
5-IR-6-FMLIE R S 1b
5 AL AW S-IRMENE-2- R PG 1a (2.0 g, 9.25 mmol, ¥R ET 2 (S0

mL), JIAZFAMIRE.7 g, 32.22 mmol), B R THFESNL 14 NI, e Syt

D DS I A, R A ) PR BB (i vk DL I 7744 & B 2B A3 B bR iL 54 1b(1.8

g, ToE: 83%).

MS m/z (ESI): 233.9[M+1].
10 ;7

()-3-(((BUT H5 B Rk S ) FP IR - 1 - AR TR BT IS 1
AL EY(2)-3-C2 FE)IRME-1-R R T BB 1e (2 g, 9.24 mmol, iRFEEA)E

F & FHEG0 mL), JIABKME(13 g, 19.09 mmol), #UT H HIARERQR.17 g

14.39 mmol), SN 1 /INRF, SRV AR, B P P ek B A (i vk DA
15 FERR A A4 B 2RSS 1d (19, 77FK: 62.1%).

MS m/z (ESD):331.2[M+1].
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F=0
(£)-3-(((BUT 3 — R Rk ) S 3 ) F 0 )-4-(2- F-6-( P ARk e ik Yt g - 3 - R MR- 1 -
RIRAUT B 1e
A5 1b (300 mg, 1.28 mmol), 54 1d (635 mg, 1.92 mmol), & T 1,4-
THEINHR(15 mL), IO\ FRREER(2- L FR OB A2 6" R T - 1, TR ) (2-
HE-1, - 2R-2-28)HE(TT) (107 mg, 127.78 umol), BRERH1(1.0 g, 3.06 mmol), %<
AT, 110CKRRBL 14 /NI, SSRGS, 5o F IR AT (i vk R i 77
R A G BR B A 16290 mg, 773: 46.7%).
MS m/z (ESI):484.2[M+1].
FL
(£)-3-GELUT 3E) 8-F 3 1,2 4a,5- VU S ML IBE IF [ 1,2-d] ML IE 3F[2,3-b][ 1,4]HEHE-3 8(4H)-
TR 1f
AW 1e (290 mg, 599.61 pumol)iE T PYZ BRI (6 mL), A 3 mL 1M 4T
A VUSRI IER, PO, 2 /NI, SOV A AR S A IR S bR AL
AW 1£(200 mg, 7FEE: 952%), FEEAAGANEEH T T M.
MS m/z (ESI): 350.2[M+1].

FIL
(2£)-8-(F LG B B )-1,2, 40, 5- VU SUME R [ 1,2~ L BE 3 [2,3-5][ 1, 4] -3 (4H)- 5
FRBUT B 1g

B LAY 1f (200 mg, 572.44 umol)iE T Z.F%(5 mL), A 1.13 mL IM
HRGI BV, BEFRINE 14 /BT, OSBRI AAR, R FH Rk e i i A
VEMANE R A 2B 2R B 59 1g(190 mg, 77Z: 95.4%).

MS m/z (ESD): 349.2[M+1].

Eyayi7
(£)-N-F5-1,2,3.4,4a,5-75 AR I [1,2-d]HEIE FF[2,3-b][ 1,418 -8- FF I fidg 46 1 26
1h

B &Y 1g (50 mg, 143.5 pmol)IE T % SFA2 mL)H, T 4M [ #:H —
SANIFREIR 1 mL, BiFE OB 0.5 /N, s B e Hs W A J 45 2K s LAY 5 Th(35
mg, FEE: 982%), MG EERT NP R
MS m/z (ESI): 249 2[M+1].

E iR i
(£)-3-((7-2.5:-6-5848-5,6- & -1,5-Z8 Mg -3- 28 A% )-N-FF 1,23 4, 4a, 5- 7N AL IR
FE[1,2-d ML e H[2,3-b][1,4] R -8- FH R 1

BHLAAL S 1h (30 mg, 134.72 umol), th&Y) 7-(GH 3k)-3-2.3E-1,5- 2508
2(1H)-H 1i (33 mg, 132.91 pmol, KM LHHiE “W02021013735A1” i+
515 TURSERER] 4 AJFRI A4 M43, NN-— 5% R Z (174 mg, 1.34 mmol),
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WAL5N(4 mg, 26.68 pmol )V T Z.J5(3 mL), 80°C [ 3 /NI, 2 BV W 4 i »
FHL i HH 5 RO A v (Waters-2545,  t4i4:  SharpSil-T C18, 30*150 mm, Sum;
WA FKAH(10 mmol/L R EF)M LG, BREECLL: 4 35%-45%, Jiif: 30
mL/min)Zi{L 3 BIAR L 54 1 (4mg, T7H: 6.8%).
5 MS m/z (ESI): 435.2[M+1].

'H NMR (500 MHz, CDCls): § 10.11 (s, 1H), 8.53 (d, 1H), 7.86 (s, 1H), 7.81 (d, 1H),
7.61 (d, 1H), 7.58-7.54 (m, 1H), 7.10 (d, 1H), 4.37 (dd, 1H), 4.17 (dd, 1H), 3.76 (d, 1H),
3.73-3.65 (m, 2H), 3.40-3.30 (m, 1H), 3.09-3.02 (m, 1H), 2.99 (d, 2H), 2.89 (dt, 1H),
2.80-2.68 (m, 2H), 2.41 (td, 1H), 2.25 (t, 1H), 2.03 (d, 1H), 1.98 (t, 1H), 1.33 (t, 3H).

10
SEa s 2
(R)-3-((7- £ H-6-244X-5,6- & -1,5-F5 g -3-J8) FH HE)-N-H1 5:-1,2,3,4,4a,5- 7N AL R
FF[1,2-d]EmE F2,3-b][1,4] " E-8- R EL i 2
O N
SN N/\'\\\\O
| _
X z N A
N | N H
NN
5 0
?TBS
Boc. v
NN OF
BOC\N/\"\\\OH BOC\N/\"‘\\OTBS 1b K/)“ §
NH 5 NH B B
AN O
o]
2a 2b 2
Boc. " \\O Boc N /\"‘\\O
N N K/N <N
kA—fJ_F‘ | =y | H /‘M‘L:J.F
iy, 4 P O EI S Z N RV
0 0
2d 2e
o~ H
HCI N0 O N NN
NN fi PP LN
| H — N =N
2~ NN Evay AR
© o]
15 2f 2
B

(R)-3-(((FUT 2 R Sk A ) A 2 ) PP WR MR- 1R R BT I 2b
AL A PI(R)-3-(F P A IRIE-1-FR IR T B 2a (42 g, 194 mmol, F#FHEMR)
BT & EE100 mL), A =Z.#(117 mg, 38.9 mmol), £ T 3 ARG REE(2.17
20 g, 1439 mmol), 4- “HEFEMNE(3.94 g, 0.94 mmol), HiFEN 14 N, SN
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ORI, TRV AE A DL BE MR R A A3 BIFR AL 54 2b (6 g,
TEE: 93%).
MS m/z (ESI):331.2[M+1].

;7
(R)-3-((GRUT 2 — P B Tk o ) e 58 ) Y 228 )-4-(2- -6~ PP R 2 A L - 3- 228 IR 19 - 1
BT B 2¢

WA b (1.3 g, 5.55 mmol), A4 2b (202 g, 6.1 mmol), &T 1,4-—
FANER(15 mL), O FRREER(2- —FF OB AL -21,6"- R T - 1, - R ) (- A
-1, 1-BEZR-2-JE)H(TT) (464 mg, 554.7 umol), #RFRH1(3.6 g, 11.1 mmol), ZSHH
T, 110°CIRSL 14 /N, SOSEIRE IR AT, BRI AL (i ik LBE AR &R A
A ASBIER L S5 2¢(1 g, FEE: 37.2%)0
MS m/z (ESI):484.2[M+1].

E=0
3-GRUT 3%) 8- (R)-1,2,4a,5-VUSUME R FE[1,2-d] ML E FF[2,3-b][ 1,4]HEE-3,8(4 H)-
—RIRNEE 2d

A 2¢ (1 g, 2.06 mmol )iA T VYEMEIE (6 mL), MIA 6 mL IM P4 Fail
B VY SRRV, BEFEROBL 2 /B, S NV R K 46 I A3 BRI AR AL A )
2d(722 mg, FUEF: 99%), Fran AL ERH T T ML
MS m/z (ESI): 350.2[M+1].

FIYE
(R)-8-(FF AL Z AL TR AL )-1,2,4a, 5-VU S IE R FHE[ 1,2-d L0 1 [2,3-5][1,4] 2R -3 (4H)- R
FRAUT B 2e

RV O

B LAY 2d (722 mg, 2.06 mmol)iE T 10 mL 1M H IR Z VAR, $it
FERNL 2 /BT, SO IROE HE fE A3 BL bR AL A ) 2e(700 mg, FEEE: 97%),
FEmAGAL BT T P R B
MS m/z (ESI): 349 2[M+1].

Fhb
(R)-N-F4:-1,2,3,4,40,5- 7S EMEGIF[1,2-d] ML E FF[2,3-5][ 1,410 -8- F B[ 12
2f

B G Y) 2e (700 mg, 2 mmol)& T S ML (5 mL)Hr, A 4M HEEIR — %N
IVETE 2 mL, BEFE SN 0.5 /NI s W R sk s < 446 I 459 2Rt s AL &) 26(570 mg,
FEE: 99%), PRGN E IR T R P RN
MS m/z (ESI): 249 2[M+1].

E YAV 7
(R)-3-((7- 2, 2-6-8AX-5,6- & -1,5- 28 W -3-2) FH 2 )-V-FR 21,2, 3, 4,40, 5- 75 AL R
FH[1,2-d|MLsE FF[2,3-b][ 1,418 E-8- i i 2
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AL AL &4 2f (66 mg, 265.82 umol), 154 1i (60 mg, 269.4 umol), N,N-

RN (1807 mg, 1.4 mmol)iET ZME(S mL)H, AL =ML, 80°C

JRBLS /NI, s SERIR R MR AR i, AR FH (R 80BN € i V5 (Waters-2545, (il 4

SharpSil-T C18, 30%150 mm, Spm; RzNMH: 7KAH(10 mmol/L IRIRAH)M LJF,
5 JEEEL: 20 35%-45%, WiE: 30 mL/min)2ifb B RbrELEY) 2 (33mg, 7R

28.1%).

MS m/z (ESI): 435.2[M+1].

'H NMR (500 MHz, CD;0D): & 8.48 (d,1H), 7.82 (s, 1H), 7.76 (d,1H), 7.61 (d,1H),

7.23 (d,1H), 4.39 (dd,1H), 4.11 (dd,1H), 3.84-3.67 (m, 3H), 3.26 (d, 1H), 3.04 (d,1H),
10 2.95 (dt,1H), 2.89 (d, 4H), 2.66 (q,2H), 2.41-2.33 (m, 1H), 1.96 (t,1H), 1.27 (t,3H).

SEHEH 3
(£)-3-((7-2.3£-6-848-5,6- A -1,5-250E-3-52) I HE)-N-F E-1,2.3 4, 4a,5- 7N A - TH-

WEWE (2, 1-c]MEIE FF[3,2-e][1,4] 5% SR PER-9- 1% 3

NN
N N N 2N
[ H
N N\
0
15 3
Br:
Boc Boc.
> N OH
L C “PMB < Eoad
Br
1c 3a 3b
PMB Boc
N Boc. N (o)
o} N\BOC K/l}l F p K/NHF N
F — PMB N - I
Z | FE=05 | FIP e o)
~ | ™ O\ ~
Br 0 (6]
3c 3d 3e
H
Boc\N/\(\O O _N y N 0
N KU
H
x O ) N
FIP ~
0 o
3f 3
Bk

(1)-3-GEF Jk)-4-(4-F A LR IR IR - 1R TR AU T BE 3a
P EY) 1e(5 g, 23.1 mmol)¥E T NN--F IR EEIZ(50 mL), TS /KB AT
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(4.8 g, 34.7mmol), 4-FEIEE R4 g, 2554 mmol), 60°C SR 72 /NEF, SN
T VB JE R R 4 B AR P R A € v vk DAY B 714 2R B 24043 BbR L A4 3a(7
g, TRE: 90%).
MS m/z (ESI): 337.2[M+1].
2
(£)-3-(((6-7R-3- I W -2- 25 ) FF 48 225 ) F 8k )-4-(4- FR AR 2R 2 IR MR- 1R R B T 1B 3
WAL EY) 6-1R-2-(IR B H5)-3-FLne 3b (1.94 g, 7.21 mmol, KM EFIHE

“WO02016077161A1” H#iBAEE 12 TTRIHI&H 6 AFMTEHI &M, EY)
3a (2.2 g, 6.59 mmol)¥& T N,N- —FH: FBELfZ(20 mL), I ANEAL44(0.36 g, 9 mmol,
60% purity), FFERM 1 /NN fE, TIZKEEK, ZEFREEGO mLX3), &AM
FH, ToKBREREN T, IR RR 25 TR G SRR IR AR, SRR IR At i 2
PLYEIR A R B #ifb 3 BIFREL A 3¢(1.84 g, 722 53.6%).
MS m/z (ESI): 524 2[M+1].

B=F
(£)-3-((3-5-6-( FF A i ek Ytk i -2- 32 ) FP AR 35 ) R 3 )-4-(4- B AR L 70 3 IR MR- 1- PR R
FUT B 3d

BALAY) 3¢ (1.84 g, 3.50 mmol)¥&-T NN-—-F 3B EiAZ(3 mL)F 2.2 mL)
PRSI, IR IR B &Ll (0.55 g, 783.59 umol), NN- RN 4
f&(1.1 g, 10.87 mmol), —% LA E T 90°C HitH: b 3 /N, WHIE I LR
ZE(100 mL)RRE, RUCRHIK, WATSAEAEIREES, WA NIAE, oK
T, I DERR TR S DR ROR R IR A, R A AR E LA A R B
AL BB S 3d (1.1 g, 77 60.57%).

MS m/z (ESI): 504 2[M+1].
FL

(3)-3-(((3-F-6-( B A2 PR 2 b e -2- 26 ) P 4 8 ) FR 2 UR - 1R R AL T 1B 3e

A 3d (0.4 g, 772.81 pmol)iEMET 7K (3 mL)M ZJiEG mL)FE A5 HIH,
IONGEER #li%2(2.11 g, 3.86 mmol), A/ AEH, WHRBL 14 /NS, IOAEAERER
SANKIER(10 mLyh AL, 1EUE, DR 2R 2510 mLX3)AEHL, WA LA,
PV EhoKBe s, ToKBREREN T8, DB RR 25 10500 DB IR e 4 R4S ™
brEAL 5) 3e (120 mg, 77ZE: 40%).

MS m/z (ESI): 384 2[M+1].
R
(£)-3-(GRUT Fk) 9-FF i 1,2,4a,5-PUS-TH-ME R FE[2,1-c]EIE 3 [3,2-e][ 1,4 A Z R 2
BEIR-3,9(4H)- R IR KR 3f

5% 3e (300 mg, 754.8 pmol & fE T N,N-—H B ZBif%(2 mL), A N,N-

TR B0 mg, 2.32 mmol), K 140°C N 1.5 /MK, OSETRVS A SR
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W4, TRV R AL IR A R A 4iL18 BIFR 8L A9 3F (130 mg, 7=

. 45.6%).

MS m/z (ESD): 364.2[M+1].

AR F SEER] 1 R EIA L, B TP EEMLA Y I B A 31,

5 HIEFRELAY) 3 (7.5 mg, TR 14.6%).

MS m/z (ESD): 449.2[M+1].

1H NMR (500 MHz, CD;OD): § 8.51 (d, 1H), 7.93 (d, 1H), 7.86 (s, 1H), 7.79 (d, 1H),

7.50 (d, 1H), 4.99 (t, 2H), 4.85 (d, 1H), 4.08 (dd, 2H), 3.87 (dd, 1H), 3.81-3.71 (m, 2H),

3.46 (ddd, 2H), 2.95 (s, 3H), 2.86- 2.78 (m, 1H), 2.75-2.61 (m, 3H), 2.57 (dd, 1H), 1.31
10 (t, 3H).

SEE ) 4
()-3-((7- 2. F-6-5848-5,6- — A -1,5-250E -3 -8 ) L) -N-FI 5£-2. 3 4 4a1,5,6- 75 4 1 H-
N R [ 1, 2-d e 31 [2,3-B][ 1,4 A A U 2% BEFR-9- FH Bt ik 4
H
O NN %
JJ

=
L H
N N

15 4

4a 4b 4c 4d

Boc.

H
N/\ho O N N/\(jo
NG X L)
Y - . XN =N
N/ U H
oL N
o} 0

Bk
(£)-3-(2-((6-IR-3-FMEWE-2- ) S ) L He IR MR- 1R TR BT i 4e
AL AW 2,6- IR-3-FALIE 4a (1.0 g, 3.92 mmol, L), th&HI(E)-3-(2-
20 FRFIRME-1-FREZHUT TS 4b (900 mg, 3.90 mmol, YT 75 3 FE)¥A T P& KR (20 mL),
IINBUT BEPH(880 mg, 7.84 mmol), FHESN. 2 /NG, OSBRI, 5 R4
PR A 8k A IR A 2R A A3 R 5 4c (1 g, T73: 63%).
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MS m/z (ESI): 404.2[M+1].

gL
(£)-9-1R-1,2,4,4a,5,6-7N A -3 H-MEWE FF[1,2-d ML BE FF[2,3-b][ 1,41 AR B IR BEIA-3- 31
PR T B 4d

AW 4¢ (40 mg, 98.9 pumol)VAEfET NN-H B LB%(2 mL), I NN-
TR IGS mg, 294 umol), P 140°C B 2 ANEE,  SONEIRAED IR
A4 B bR S Y 4d B8 mg, PUEE: 99%), ALAULRIE T T P R
MS m/z (ESI): 384 2[M+1].

E=0
(£)-3-(FBUT HE) 9-FF 5L 1,2,4,40,5,6- 75 E -3 H-MEWE I [ 1,2-d]IE e FF[2,3-6][ 1,4 E 24 %
T BEFR-3,9- FRIRHES de

WAL 5 ) 4d(100 mg, 2473 umol )& fET N, N-—FF 3 ZBERE(2 mL)F1 H %
(5 mL)FJIR &I, TABERR4E(17 mg, 75.72 umol), = Zf%(125 mg, 1.23 mmol),
13- (2RI BHTKE(30 mg, 72.72 umol), —FALBRFAFE T, 80°C ML 14 /N,
R H SRR AR, TR R i L DI IR AR R A 213 BIFR AL
AW 4e (40mg, 7EEFK: 42.1%).

MS m/z (ESI): 364.2[M+1].

JE BRI SEHER 1 G g S, R T IEEME AT I G e,

RS 4 130 mg, 2 52.1%).

MS m/z (ESI): 449 2[M+1].

1H NMR (500 MHz, CDCl;): & 11.38 (s, 1H), 8.57 (d, 1H), 7.90 (q, 1H), 7.70 (d, 1H),
7.68 (d, 1H), 7.68-7.62 (m, 1H), 7.19 (d, 1H), 4.46 (ddd, 1H), 4.28 (ddd, 1H),3.73 (s,
2H), 3.68 (dd, 1H), 3.68-3.52 (m, 2H), 3.02 (d, 3H), 2.89-2.82 (m, 1H), 2.78 (qd, 2H),
2.68 (ddd, 1H), 2.57 (ddd, 1H), 2.34 (dd, 1H), 2.21-2.00 (m, 2H), 1.35 (t, 3H).

SEHER 5

(£)-3-((7-2.F=-6-848-5,6- & (-1,5-Z50E-3-3%) 1 3k )-N-FF 355810 -2,3,4,40,5,6-75
S -1H-MERIF[1,2-a] e I [2,3-e Mtk 1R -8- F ik iz 5

0) N i
NN A N
=

o)

H
N\
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0] 0]

o}
Cb: Cbz CbZ‘N/\)LNH
o o @
k/N B Bl K/N X o — Z N st — 1
| N T | N gL “ | o F=
& 7 Br >
o}
5c

5a 5b

Q Q H Q

CbZ\N/\HI\NH HN/\HLNH y Ox N \ N/\/U\NH
i |
N N P
S Iow EE ~ @WH EAE mkﬂa:
x N X N S N
o] o] 0]
5d 5e 5
0
()-8-15-5-518-1,2,4,4a,5,6- 7N E-3H-IE R I 1,2-a] M e FF[2,3-e ] Mk e -3- H2 e
5b

AL G (1)-5-548-1,2,4,40,5,6- 75 A -3 H-MEBE T 1,2-a] At 58 T [2,3-e ML BE-3- R 1
“FiE Sa (566 mg, 1.67 mmol, KA LFIHIE “US4138564A” hit 1555 6 UKL
T 7 AT TSI TARE T S S (20 mL)H, K~ i N-ERART
TP (297.7 mg, 1.67 mmol), IN5E G ARIEFELEE R 2 /NI, SRR R A A
AW AR B IR A R A ik B RIAREL A 5b (343 mg, PEE
35.8%).
MS m/z (ESI): 417.2[M+1].
2
()-3- 5L 8-F L 5-54%-1,2,4 4a,5,6- /N A -3 H-MEHE [ 1,2-a] ke I [2,3-e ]It R-3 8-
T RERIE Sc
BALAEY) Sb (335.00 mg, 802.86 pumol )iA T FHEE(S mL)AT N,N-—F J: FI R % (5 mL),
TN VS0 2R ) — i A S PR 59(327.55 mg, 401.40 umol),
= H%(812.41 mg, 8.02 mmol). A ALIKE R 3 K, TOCHFE 14 /NI, JRBIKA
HE I, o0, MR IR, R RO TR VA (Waters-2545, LA
SharpSil-T C18, 30%150 mm, Spm; RzNMH: 7KAH(10 mmol/L IRIRAH)M LJF,
FEREL: 20 35%-45%, iE: 30 mL/min)2iL B 2R &) Se (20 mg, 773
6.2%).
MS m/z (ESI): 397.2[M+1].
E=0
(£)-8-(FRIL L BRI )-5 481 1,2,4,401,5,6- AN A-3 H-ME R IE[1,2-a]ME0E I [2,3-e AL S
3R RRHE 5d

KL AL A Se (20 mg, 48.7 umol)i& T ZFE(S mL), A S mL 1M FF %)
IR, PEFE RS 14 /NI, SORLROR R ik 4 RIAS IR A AL &4 5d(18 mg,
FEE: 93.4%), FEMANGAL BT N — P R
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MS m/z (ESI):396.2[M+1].
g7
(£)-N-FFRE-5-510-2,3,4,4a,5,6- 7N A -1 H-ME R I 1,2-a] e 3 [2,3-e] Ptk M2 -8 - FR e
Se
5 AR AY) 5d (20 mg, 50.58 umol)i&E T 2 mL 30% M IR IR Z BV B, it
N 1.5 /MBS o SONVRIR M4, A3 BIRL AR AL 54 Se (10 mg, 77Z: 75%),
P AR ERHAT T — B RN,
MS m/z (ESI):262.2[M+1].
% 7
10 (£)-3-((7-2.5E-6-8A4K-5,6- A -1,5-250g-3-F8) FF 3L -N-FF L -5-4018-2,3,4,40,5,6- 75
S-1H-ERIF[1,2-a]EmE 31 [2,3-e L R -8- FF Bk % 5
WA Se (11 mg, 42.1 pymol), &4 1i (10 mg, 44.9 umol), NN-—-F7A
R (29 mg, 224.3 umol), WALEN(Q2 mg, 13 umol)iE T Z.EG mL), 80°C K 5
NI, S SRR A 4 I L FH (R RROTRORE R (Waters-2545, 43544 : SharpSil-T
15 Cl18,30%150 mm, 5um; JiENAH: 7KAH(10 mmol/L BRIRES)M 2%, BRIETE: Z
& 35%-45%, ViE: 30 mL/min)2BbA3RBIAR A 5 (3 mg, 77E: 14.9%).
MS m/z (ESI): 448 2[M+1].
1H NMR (500 MHz, CD;0D): & 8.56 (d, 1H), 7.84 (s, 1H), 7.77 (d, 1H), 7.71 (d, 1H),
7.24 (d, 1H), 5.34 (t, 2H), 3.89-3.79 (m, 3H), 2.93 (s, 1H), 2.67 (q, 2H), 2.41-2.26 (m,
20 2H),2.19 (t, 2H), 1.64-1.57 (m, 2H), 0.90 (t, 3H).

S 6
(£)-3-((7-2.3:-6-584K-5,6- —&-1,5- 250 -3-48) ) -N-FR 2£-2.3 4 4a,5,6- 75 - 1 H-
MEIER [ 1, 2-a] L IE 3F[2,3-e] Atk R -8- FR L% 6

@) N | N/Y\NH

H
S N\
O
25 6
9 Cbz H
CbZ\N/\)LNH U\NH OsN | x N/YNH
k/N AN /lN e NN K/N AN
&%y _— H
X I O\ i % \ O\ x I N\
(0] © (0]
5c 6a 6
i

2,4.4a,5,6-75 A -3H-MEHE I E[1,2-a] e R [2,3-e ]k HE-3 8- — ¥

27

(£)-3-FH:8-FH 1
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fiE 6a
AW Se (7 mg, 17.65 umol)i&E T PUEMAE(1 mL), A 0.2 mL IM Hl 5
VUSRIV, NI 40°C L 1 /NE, ROBEEHRIE, IMAFESF: 1 /M, K
PRI, BRI 2 E TR R AR R A SIS BIFRE LAY 6a
5  (4mg, EF: 59.2%).
MS m/z (ESI): 383.2[M+1].
JEBERF SEE] 5 A s 2R, 1G5 =P ERML A Sc B NI A 6a,
HIEFRELAY) 6 (1 mg, 772 21.6%).
MS m/z (ESI): 434 2[M+1].
10 1H NMR (500 MHz, CDCl;): § 9.38 (s, 1H), 8.51 (s, 1H), 7.85 (s, 1H), 7.63 (s, 1H),
7.54-7.45 (m, 2H), 7.07 (d, 1H), 6.86 (d, 1H), 4.72 (s, 1H), 3.77-3.59 (m, 3H), 3.44-3.33
(m, 2H), 3.28-3.19 (m, 1H), 3.07-2.87 (m, 4H), 2.85-2.65 (m, 3H), 2.25 (td, 2H), 0.90
(dt, 3H).

15 SE ] 7
(£)-3-((7- 2. F-6-5848-5,6- 4 -1,5-250E-3-JE) L )-N,6- — FHE-2.3 4, 40,5,6- 754,
-1H-MERRIF[1,2-a] e I [2,3-e Mtk IR -8- FR ki 7

H
O N | N N/Y\N/
| H
= N
O
7
0 0 o]

Z F Br
5a 7a 7b
Ch Q Cbz. e e H
74 N N N N = N/\(\N/
NN N P g I — \ lN/ NN N
g ou L x O s
0 © 0
7c 7d 7
20 g0
(2)-6-F HE-5-5048-1,2,4,4a,5,6- 7N A3 H-ML B IF [ 1,2-a] I BE 3T (2, 3-e ] LR -3 FR IR
fiE 7a

HAL 50 Sa (1.50 g5 4.43 mmol )i T VUEREIE(10 mL)H, K& N IS
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(265.96 mg, 6.64 mmol, 60% purity), KB ZERMWHEREL 0.5 /N fE, TKE A
F%E(1.88 g, 13.24 mmol), HitFESN 5 /M. SN BIRIEIRYE, RAY R
L DA ANE R A SIS BIRRBIALA D) Ta (940 mg, 7% 60.2%).
MS m/z (ESI): 353.2[M+1].
2
()-8-1R-6-F H-5-%1K-1,2,4,4a,5,6- 7N A -3 H-ME IR FE[ 1, 2-a ML IE IF[2,3-e] i R -3-7R
M2 5 7b
WAL A Ta (620 mg, 1.75 mmol)iE T & FLKE(10 mL)F, WK FaHbnA
N-BART BEWA(313.15 mg, 1.75 mmol), MI5E G REFEEE RN 1 /M. SN
P IGR , Be R FHIE A (o i A I A4 3 B AT 2FR L 54 7b (660 mg,
FEE: 86.9%).
MS m/z (ESI):431.2[M+1].
b
()-3-% 3 8- 3t 6-F1 3E-5-%10-1,2,4,40,5,6- /N A -3 H-ME IR FE[ 1, 2-a] ML IE IF[2,3-¢]
NLER-3,8- FRIEREE Tc
LAY Tb (220 mg, 510.1 pmol)iE T I EE(S mL)HT NN-—H FEF F (5 mL), il
ANFLTVSR o ) k) — FACE —J B4 4 1(208.1 mg, 255 pmol), =7,
f%(516.1 mg, 5.1 mmol). —EALBRE R 3 K, 70°C ik ML 14 /N o BRI
FRIRAR , TR AR R AT (g iR LIS I R4k & B 2B40 43 2IA5 AL A4 7¢ (180 mg,
FEE: 86.1%).
MS m/z (ESI): 411.2[M+1].
FL
(£)-3-F3: 8- F AL 6-F E-1,2,4,4a,5,6- 7N A -3 H-ME R IR [ 1,2-a] L e H[2,3-e] ML E-3,8-
—RIRNEE 7d
AW Te (80 mg, 194.92 umol WA T PYEKEE(4 mL), A 2 mL IM Bl
VUSRIV, INIE] 50°C SR 1 /NI SRS EEHR G, N FFEEREE 1 /M, &
SR ek A 4 B A P R B (it v RABE B 44 &R B 28043 BIFR L &4 7d (61
mg, 7CE: 78.9%).
MS m/z (ESI): 397.2[M+1].
JE RIS S P EA LR, G = DI EMLEY) Se HH#CANAEY) 1d,
BISAR LAY 7 (5.4 mg, T7E: 8%).
MS m/z (ESI): 448 2[M+1].
1H NMR (500 MHz, CDCls): § 10.58 (s, 1H), 8.52 (s, 1H), 7.87 (s, 1H), 7.73 (d, 1H),
7.66 (s, 1H), 7.48 (d, 1H), 6.78 (d, 1H), 3.80-3.65 (m, 2H), 3.62 (d, 1H), 3.40-3.22 (m,
3H), 3.10 (s, 3H), 3.03 (d, 3H), 2.96-2.82 (m, 2H), 2.74 (q, 2H), 2.40 (t, 1H), 2.09-1.90
(d, 2H), 1.37-1.31 (m, 3H).
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SEER 8
(R)-3-((7- 2. F:-6-%8AR-5,6- =4 -1,5-Z5 g -3- ) 1 ) -N-F1 5£-1,2,3,4,40,5- 7N - TH-HE

- R B |

12 JE[2, 1-c]MEE 31 [3,2-e][ 141 A R R 2% Pish-0-FF B i 8

O N~ e
L

N
[ H
N N
(0]
8
Boc< ~0
Boc\N =0 o¢ N/\|
Boc< WS 3b /ﬁ ‘\/NHF Z N
N/\- OH NH . e
NI — 7N B ~
X (@]
Br \\
8a 8b 8c
BOC\N R ~Q BOC\N/H_\‘\\O
K/N Z IN K/N 2y y
i NN O EML SN ERL
0 0
8d 8e
0 0N ~0
Z "N X N Z °N
RN H
N N BN s N
o o)
5 8f 8
R

(R)-3-(((6-1R-3-FME g -2- ) FF 4 2 ) AR IR W - 1 -2 R AL T B 8b
A 3b (2.5 g, 9.29 mmol) S5 EI(R)-3-(F8 F )R E-1- 2 LA T i 8a
(2.25 g, 10.40 mmol, F¥#FMIE)IE T VUSRI (30 mL)H, VK NS
10 (812.5mg, 21.20 mmol, 60% purity), FFEREL 2 /NG, MIEIBERSE, 5RR
MR EIBE AT A R A 2l 2IFREL 590 8b B g, 77 Z: 79.8%).
MS m/z (ESI): 404.1[M+1].
2
(R)-3-(((6-( A FE 30 55 )-3 - T MLL WE -2~ ) P 4 k) FR YR - 1- R B BT B 8
15 WA 8b (2 g, 4.94 mmol)iE T N,N-—FF 3 B (20 mL)FT 2, BE(10 mL)
RAERF, A2 ) &8 0.52 g, 740.8 pmol), N N-—FHIEZ %
(1.52 g, 15 mmol), —%ALBRGAE T 100°C $HtdE SR 14 /NEF, B EEMAZRZ
BE(100 mL)FRE, fRUCRAK. WREBATE RS, WAV, oK T
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W, T BERRE TR S RO IR AR, BRI A (s DLBE R RIA R B 2k
AR BIFR LW 8¢ (1.5 g, T7ER: 76.2%).
MS m/z (ESI): 398 2[M+1].
E=0
3-(RUT HE) 9-2.3 (R)-1,2,4a,5-VU AR -TH-MEER I [2, 1-c]MEIE I3, 2-e][1,4] A A4 A%
BEIR-3,9(4H)- R IR G 8d
ALY 8¢ (4 g, 10.06 mmol)EfET NN--H & ZLBiIZ(20 mL), A NN-
TR M4 g, 30.9 mmol), K 140°C SN 6 N, SORIRYA HD G DR e A
R A PR B A €y AT I 74 R A 4l 1F BIAR UL A0 8d (2.3 g, 77 2K: 60%).
MS m/z (ESI): 378.2[M+1].
g7
(R)-9-( A AL Z I IE)-1,2,4a,5- DU -TH-MEE FH[2, 1-c e FF[3,2-e][ 1,41 A J& 5 24 P
W-3(4H)- IR BUT 1 8e
BALE W) 8d (600 mg, 1.58 mmol)¥AT 5 mL 1M H IR LA, R
14 /NI, ROSREER R A6 543 2R AR AL 54 8e(570 mg, JUEE: 98%), U
Agaith BT R B
MS m/z (ESI): 363.2[M+1].

R
(R)-N-F1%:-1,2,3,4,4a,5-7N A -TH-ME R FF[2,1-c]MEBE 3 [3,2-e] [ 1,4] F 2 AR BEER-9-FF
Bt fc b1 &6 8f

WAL 5 ) 8e (140 mg, 386.2 umol)7A T ~& FHE(G mL)H, I 4M [k
B SRR 1 mL, PR RS 2 /N, SN R R A A S 49 BRSPS AL A
8f(110 mg, 7"F: 95%), ;A AEANWEREN T T XN,
MS m/z (ESI): 263.2[M+1].

EYAviZ
(R)-3-((7-2.3£-6-584%-5,6- & -1,5- 280 -3- ) I 3)-N-FF E-1,2,3 4, 4a,5- /N A -TH-IE
W IF[2,1-c]MLIE I [3,2-e ][ 1,415 2% U PR IA-0- R B i 8

AL EP) 8 (570 mg, 1.9 mol), LAY 1i (430 mg, 1.93 mol), NN-—-5
R (1.5 g, 11.6 mmol)i& T Z G0 mL)H, INAMALEA30 mg, 200 umol),
80°C SR 5 /N, s LRI F A< 4 J » Lt FH v RSB €213 0 (Waters-2545, fh it
#: SharpSil-T C18, 30*150 mm, Sum; ¥ishAH: KA (10 mmol/L Bk ) 2.0,
BEEEECLL: 2 30%-45%, ¥iiK: 30 mL/min)Zifb S8 3 br8itk &4 8 (5.4 mg, 77
i 8%).

MS m/z (ESI): 449 2[M+1].
1H NMR (500 MHz, CDsOD): & 8.51 (d, 1H), 7.93 (d, 1H), 7.86 (s, 1H), 7.79 (d, 1H),
7.50 (d, 1H), 4.99 (t, 2H), 4.85 (d, 1H), 4.08 (dd, 2H), 3.87 (dd, 1H), 3.81-3.71 (m, 2H),
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3.46 (ddd, 2H), 2.95 (s, 3H), 2.86- 2.78 (m, 1H), 2.75-2.61 (m, 3H), 2.57 (dd, 1H), 1.31
(t, 3H).

S 9
(R)-3-((5-F-2-FF JE-3-504%-3,4- Al k-6-3%) FF 3L )-N-H 3£-1,2.3,4,4a,5- 754
“TH-EEE I [2,1-c] L BE 7 3,2-e][ 1,41 A 2% S 24 BE 3R -9- R L% 9

Sk

o)
o N i s @AN/H
OH ———
N H
N

%a 9 0
?ﬁ*ﬁ
7-(5 R )-8-9R-3- F FE I R k-2 1 H)-I 9b
WA 5% 9a (100 mg, 480 pmol, KH LH H1E“W02021260093 A1 i ] 45
% 35 T intermediate 17 AHF TG MANE T S H LT (4 mL), A =55
(3 mL), HiFERBL 14 /DI, RBSERRIRAG 5, IAUKOK, A EENTH, 35,
PEFF A S TR RN A AR AL A 9b (90 mg), P2 AN AL BT R B R .
MS m/z (ESI): 227.2[M+1].
- 7
(R)-3-((5-F-2- FF JE-3-540-3,4- AR MR-6-3% ) FF JE)-N-F 3£-1,2,3,4,4a,5- 7N &
STH-MEREIF[2,1-c] A IE I [3,2-e][ 1, 4] A S B 2% BEFR-9- FH B iz 9
WAL 5P 9b (136 mg, 601 umol), LA 8f(255 mg, 601 pmol), N,N-

TR OH(233 mg, 1.8 mmol), BUALEN(18 mg, 125.6 umol)iFT L3 mL),
80°C SR 3 /N, s LRI s A 4 J » Lt FH v RSB €23 0 (Waters-2545, fh it
#: YMC Triart-Exrs, Prep 30%150 mm, Sum, C18; iziA: 7K#H(10 mmol/L kR A
MG, BERL: 2 35%-45%, ¥ii#: 30 mL/min)Zifb 3 2IbR8L 5 9
(40mg, 7F: 14.6%).
MS m/z (ESI): 453.2[M+1].
'H NMR (500 MHz, CD;0D): § 7.93 (d, 1H), 7.57 (d, 1H), 7.48 (d, 1H), 7.40 (t, 1H),
4.97 (d, 1H), 4.91 (s, 1H), 4.01 (dd, 1H), 3.85 (dd, 1H), 3.80 (s, 2H), 3.41 (td, 3H), 2.95
(s, 3H), 2.83 (dq, 1H), 2.73 (dd, 1H), 2.60 (ddd, 2H), 2.53 (s, 3H).

SEhER 10
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(R)-3-((5-F-2-F -3 4 £ (-3, 4- M g W -6-J5) FFJE)-N- I 5E-1,2,3,4,4a, 5- 7S UL
12 [ 1,2-d] AL e FE2,3-b][1,4] R -8- FF B i 10

PSR O @
10 Y
K FSEiEf] 2 Hh A B2, B BN DEEMLAY 1 Bk &9 9b, i1
PREE AP 10(84mg, 77E: 30.5%).
MS m/z (ESI): 439.2[M+1].
'H NMR (500 MHz, CD;0D): § 7.63 (d, 1H), 7.57 (d, 1H), 7.41 (t, 1H), 7.25 (d, 1H),

4.42 (dd, 1H), 4.13 (t, 1H), 3.80 (d, 3H), 3.29 (s, 3H), 3.08 (d, 1H), 3.00 (d, 1H),
2.94-2.85 (m, 4H), 2.53 (s, 3H).

AP
LR 5 A BB D R R A AT, (LRSI 1 A 2 0 M
FHEI.

WA 1. 4 3856 St %6

DU 7t ks A i iy ATP & &, i3 1Cso K/MFEI A AL E4% DLDI
4. DLD1PRCA*F1 MDA-MB-436 £l o8 e (301 R0 R . SE6 5 ikt R -

L SERRMPRE R AN

1. DLDI1, A#iWpizMigdi (555 FHE, CBP60037)

2. DLDIPR®" A BRCA2 KRR 45 i Ja iR 41 (Creative biogene,
CSC-RT0015)

3. MDA-MB-436, AFLIME4HL (ATCC, HTB-130 )

4. JEA-ALE (GIBCO, 10091-148)

5. CellTite-Glo it 7!l (Promega, G7573)

6. 96 fLANMuRTFEM (corning, 3903)
7. f#ERE (invitrogen, 25200-072)
8
9

k71 (BMG, PHERAsta)
Y B (R R AR IR A E], 1C1000)
T SR PIR
DLD1 Zus; 5275 10%FBS [ RPMI-1640 ¥;583kdr, —FML4C 2~3 Wk, 1%
FIEF 1:6 BL 1:8. FE/URF, AHREEHALAR G R 2 &0, 1200rpm B0 3 4
B, FR L RIERTIRARE, IMONITEES R AR E B AN, 78 96 FLANMIRTFRIR PN
180uL [I4HMLEIR, %A 2.78x10° 4lfi/mL, 96 FLARZME KN 180uL [Hi5e4s

51



WO 2022/247816 PCT/CN2022/094612

LT

DLD15RCA i i 1% 5578 & 10%FBS [ RPMI-1640 8535 3L, — i 4448 2~3 ¥%,
FEARLES 1:6 B 1:8. (LU, FHIERFHILAI G2 508, 1200rpm &0 3
e, IR DGR FRERI, MOH R SR E BN . 7E 96 FLAHMBEFRAR
N 180uL HIZHMIETR, 250N 8.34x10° 4HM/mL, 96 FLARAMHE KA 180uL )5
AR IR

MDA-MB-436 20 i35 357 & 10%FBS. 10pg/mL & 2. 16 png/mL A H Bk
[ Leibovitz's L-15 ¥5 373w, — AL 2~3 Wk, LARLLF) 1:3 5L 1:5. AL, A
SRR AL 40 5 56 2B 00, 1200rpm 2500 3 43R, FEE BIERISRIERL A

10 CHrEERr A EEM M. /£ 96 FLAMIEFRIR PN 180uL MIAHMLER, %R
8.34x10° 41 ffiy/mL, 96 FLARZME RN 180uL 58 445573k
BB FRIRAE B FRFE B 5F 24 /N (37°C, 5% CO»)o
Y FEIAEE T DMSO #ifE Rl 2mM,  JFBA 3 R IRFRRE L 10 MR, FFIRE
25 (RO B FL o B Al B B S T AR DAL A VAW Sul IINE 95 ul B o7
15 AP FEEFRR I 20ul BRSNS BRIEW . BRI RN S
6 K (37°C, 5% COy). £ 96 FLANNESFRIR T, LA 90uL CellTiter-Glo i,
FEIREEHE 5-10min, /&£ PHER Astar H st UL 22 & 615 518, Bl # A GraphPad
BRI, SR E 1.
# 1 KAFALEG Y5 DLD1. DLD1PRCA2F1 MDA-MB-436 4 3458 i3 14 1
. B DLDI DLD 174" MDA-MB-436
SKHEBI S IC30(nM) ICso(nM) IC30(nM)
1 >1000 7.9 5.8
2 >250 25 1.0
3 >250 5.8 1.1
6 >1000 - 41.8
7 >1000 - 18.7
8 >1000 7.84 12
20 LEit: RN EYRT DLDIBRCAYH1 MDA-MB-436 4 it 5t B A 5 4 (4
HIFEH o

WAF] 2. AAFFHAYIN PARPL. PARP2 455 E M I E

5 PARP1. PARP2 &5 &l BN 7 & HEAT I
25 . SEEGPORL AN SR
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PARP2 %A (BPS, &5 80502)
POGIRER CRA CAS 524 1380359-84-1 K4k & A #l, ifER |
384 fL#R (Corning, 3575)
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T SR PIR
384 fUIRFFALINAN SuL 455 K FOCIRENEM T ZF W, MkE
FHRZ U EE, P F R ] () 58 IR EE 20 MR T 456 22 (50mM
5 Tris-HCI pH 8.0, 50mM NaCl, 1mM MgCl,, 0.1mM EDTA, 0.01% IGEPAL) 1,
BAUIIA 20l BN S VA T PR, RS S0 7 AR R R K
BE R, BB — B WA H S5 iR AL A 20 R Rl T 45 e iiboh , LI 2uL;
&G M PARP] 5L PARP2 MR RPN, Sul/fLINA R 384
LR, REWSIIGLE 25°CE A 40 208 . FIBGHRIC PHERAstar FS Y FP 251
10  BETH. BAEfEH GraphPad 3ATALH .
KAFAEYIE) PARPL, PARP2 25 G4ilyE Ml DL X5e gk 47 e, Wl

2] ICso fH W3 2.
R 2 RAFAA YN PARPL. PARP2 4544k v 14
PARP1 PARP2
INad: ==
%bﬁfﬁﬂ JH?H N IC50(HM) IC50(HM)
2 11 1779
8 19 >10000

it RAFFAEN PARPT B A GBI HIHIE .
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