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KA &Y 3 AT Suzuki fREAF EIMLEY) 4;
Ko &1 4 By ERET o MRS B &) 55
Rt 54 5 BEAT R S NAS 2L &4 65
, BB 6 FRIRFEEI LI 1a. by lc T R Z—FRi2E

S % %
o »

&
S8
»

Rk, Frid e 1 RGBSR R, ISR i), it s
Y1, BRI E MRS B /R EE 9 1. (1.0~1.2) :+ (0.05~0.15) -

BE—0Hh, PR DR 1 iR S SRR R KA 1. o L &R
FeR A BTG TA : IMNIRE B [ R4 5 R A &R bk [ R, K
UCR RSN AN Hksesk, TREANUAHE; )5 KA KRR BT
BB, ATEESR, BS.

B0, Pk 2 R RN B A 2 FUTK RS
25, MANZESEA, T IRGURA RN SN 58 G I AR R U8V T
Ve IR, AR TR R4 EAEH], BB

ik, PRl S RORE ] B 3R R R AT

ik, Pk DYR 3 A EUA SN K ey R, O LA PACL, JufiEdbs, Frik
WEY) 3. FrikEmy IR A1 BiTik PACL, BB /REEDY: 1: (1.05~1.2) : (0.05~0.2) .

BG4, Pk DR 3 PR R MR ESE SRR, A 3.
Wi . BRIREH. PACl. —EEGEAKESIYS), THEE 108~112°C N M
CEGIIIE, UERIKTER . TR IRGEE R, BETS

P,  FR B S SIS IR TR A 2T -

e, Pk buk 4 il AR S SR NBS, Jrid NBS Aridtb &4 4
EE/R G (0.8~1.0) = 1.




i AP

BB, PR D YR 4 AR SN B AR K51 4. DMF. NBS
BE¥IS), Fl RN RNEREIAUOK, I8, RIEvHE, RS,

fList, Frid PR 5 KM SO R SR A, ik SR A
APt &49 5 FBEREEN (4~45) @ 1.

e, PRI 5 HBE KA S N BAR S KL EY 5. W, KBS
Bs))a, IS, T 40~45°C N SO EE R AR« KR A
pH % 2.0~2.5; Kt BRI IE I T4, BRAS

B2, Frid IR 6 SR SRR — 2K (DPPA) NEALH], fTid DPPA
MPridtb &9 6 BIBE/REE N (1.5~2.00 1o

—H, PridbIR 6 BAREAS: KALEY) 6. W la. Ib. Ic PR
FHRP L &) TEAL Jo7K N,N-Z R B R-5 155, T J5 A DPPA
SONL: LGSR A R IR KRR K . A8 3R-45 A BRI R A AT & R 7Kk
Wy Tl WRGEISRES], EAS.

fleiztth, FrdBIR 6 ok il (77 vE AR E AT o

BT, AR ik 2 BURCOR H B L A & P el i i 25 07 iR il 4
) 22 BUARR PR B Ak & WD AE il 2% DU OV IE RO 55 259 L B S

EUUAN T, ARIIRAE T —FHUAERB R, AHE LR 2 IR
PR It Jlg A 5 0 B L 3 | o D7 v ) % 1) 22 BURCOR PR B AL S 0 A 24 5 B rT 252 1
HEL

AR iR STV IE R IR 2 29V ORIk IR €, mTRLION 7l IREEFR . Ay
B 7 BRSSO B AR R 77 Y

S5UAHARME, AR YA afRORAET

BRI T — R a) s B R0 Dy R 2530 1R Y 22 BUACE F B i
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a0, WHERME la~b Bt YR ae s Dy R R E Y, I Hox K&
R AA RN, HIRW iz & YIRens 1 Tl & B Dy E R w w1
F BB bR B2 i, AEGUONIE R 85 25 W00 7 TR B AT R 3 B L T35t

b P 52 B
B 1 AR SETEB 5 AR R IR Gy MOI=1 IR #2451 4 0] 9 25 (0 40k 4 H
XfEE

BARSEHE T 2

A B St R A ) PRV I A FERE 72 e i 7 5% SR W) DRl 2 O3 o 40 7

AR B ST R ) PK-15 A8 i B o B R S B SR 55 57 P Dl 2 01 2 2
JL P

AR PR R, FEUWHEE, SEE) T REH RS E, IR
FREEAT B A& P B R S AR EAT o BT R BRACES ARE  AE =) T, Baoam]
L T 5 T SR A B B L o

AR RBE T — M EGPUNERIR BT 250, ARG AR N 5] DL
BTN, EHBUHE TZESHEEM. ol FRER MR, Pra R gk
BB AU AR N UK R 1T 5 DL, EAT AN B A K B . AK
B B0 5% N ) il i B S B R AT 1 IR, A O S BB B AE AN B A
R RE ARG B XS AR S B 5 A0 N 3T e sh Bl B 5 &, K
SRR A R B AR
S5 1

A SEE 1 — A 2 BRIt &9, BA K la o gt
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Br
e 0 -5
HO Bl'g Fe SOCI2 MeOH OMe 5~ ~B(OH), MeO
O DCM i, 12h reflux 6h, 86% PdCl,(dppf), dioxane/H,0 OMe

23% Mé K,COj3, 110°C, 4h, 54% O

€1 3 Me 4
NBS, DMF, rt
2h, 88%
Br Br
== \\ ~ Br
\ S
BocHN@ S \_s
N HNRR, DPPA, DMF HO LiOH, THF/MeOH/H0
OMe OMe €
J 0°C, 3h o (viv=1:1:1), 40°C, 4h, 83% OMe
Me Me o
la 6 Me 5
TEAH & 7R T

(L WED 2 6 K

[ 250 ZJFEJEFMBIAN 10 5wiE? 1 (2-F15-4-F S F R R D
(60.24mmol) . 0.34 LA} (6.02mmol) LLK 10 ZF+ —& F ki, BET-5CTF,
AR %, %N 3.7 Z2FHRE (72.29mmol) , et )E, WE Z=EH
PR, TLC MR Sifs FRHE S, F 100 2t =G b fike I B, F
10% iR BR ANV DS 2 K, B EhK PG LIk ToKBREREE T ML
M, WUEHE, BT, HZMROEREL SR E 3.40 G 2, FEER N 23%. *H
NMR (DMSO-ds, 400 MHz) & 2.56 (s, 3H), 3.91 (s, 3H), 7.08 (s, 1H), 8.00 (s, 1H),
12.70 (brs, 1H).

(2) WEY) 3 HIE Rk

ERRIT, F AT R R BSOEH I 4.1 54b&4 2 (16.73mmol)
Jo 50 TR LK, B TUKR&AET, &gwn 1.45 ZJt &
(20.08mmob> . {i#HN5E 55 1A 5h, 1) e SR 20 2T+ AT ik e S A v
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W MR RAERL SIFANUE, TR, KYE, HEEREE 3.7 ik e 3,

PEF N 86%. 'H NMR (DMSO-dg, 400 MHz) § 2.55 (s, 3H), 3.90 (s, 3H), 3.93 (s, 3

H), 7.08 (s, 1H), 8.01 (s, 1H), MS: m/z 257.99 [M (Br'®) + H]", 259.99 [M (Br®)
+H]",
(3) &Y 4 B K
ERTT, NI 1.5 5efh&4) 3 (5.8mmol) . 0.89 TalEmy il e
(6.95mmol) . 2.4 FEFRERET (17.4mmol) . 0.42 7% PdCl, (dppf) (0.58mmol) .
60 ZZ T+ HEKE K 15 ZFFK. FHEZE 110°CI M 4 he [N T, H
LR CERTEIEDE 3 Wk, BRIMIER MR & SRS, T K% R HENT,
531 0.82 7tk &) 4, P2 F N 54%."H NMR (CDCls, 400 MHz) § 2.65 (s. 3H), 3.90
(s, 3H), 3.96 (s, 3H), 6.79 (s, 1H), 7.02 (d, J = 4.0 Hz, 1H), 7.24 (yt, J = 4.0 Hz, 1H),
7.60 (d, J = 4.0 Hz, 1 H), 8.25 (s, 1H). MS: m/z 261.04 [M + H]".
(4) th &9 5 KAk
Al SR 0.7 7oAk &4 4 (2.67mmol) . 5 = FF N,N- - F 3L i fi
(DMF) % 0.43 5 N-JRA T ZBEEAZ (NBS, 2.40mmol) , fEZEiR N XM 2h.
) SRS IR, SRR I g, AR 2RI B EUTEY TR, BIR 2 0.8 wik G
Y15, 77 %N 88%. 'H NMR (CDCls, 400 MHz) § 2.65 (s. 3H), 3.89 (s, 3H), 3.97 (s,
3H), 6.79 (s, 1H), 7.02 (d, J = 4.0 Hz, 1H), 7.24 (d, J = 4.0 Hz, 1H), 8.22 (s, 1H). MS:
m/z 340.98 [M (Br’®) + H]", 343.00 [M (Br®) + H]".
(5) &Y 6 HIA Ak
) S RN 0.6 58 54L& (1.76mmol) , AN VUSURRRE . FR A K 7K %
3 =Jt, FEIMA 0.3 W/KAEAMNME (7.10mmol) , 7E 40°C FHEHE 4h. JNIR

Wb, /KM, AR pH 2 2.0, HriipFEEdyE, 6, 193] 0.478




i B B
A G 6, PEE N 83%. 'H NMR (DMSO-dg, 400 MHz) § 2.56 (s, 3H), 3.91 (s,

3H), 6.90 (s, 1H), 7.18 (d, J = 4.4 Hz, 1H), 7.33 (d, J = 4.4 Hz, 1H), 8.04 (s, 1H). MS:
m/z 327.09 [M (Br’®) + H]", 343.00 [M (Br™) + H]".

(6) th&W la BI5

FERAT, MR IMA 30 ZwE4) 6 (0.09mmol)  3-FUT F
ZHENRNE (0.10mmol) . 55 fFt+ TEA (0.38mmol) LLK 3 ZF+ T4 N,N-—H
S . RMHE TKIREGT, WA AZIE NN 33 [Tt & %R — 2K ER
(DPPA, 0.15mmol) , k&N B e R RMBHUIOKER, JFHZ
M COBEREI, AIANAE, MMk, T, K4, T15%, HERS
3 37 23 la, 7R A 82%.

la LM% EM T : 'H NMR (DMSO-ds, 400 MHz) & 1.42 (s, 9H),
1.58-1.65 (m, 2H), 1.68-1.90 (m, 2H), 2.48 (s, 3 H), 3.48-3.52 (m, 2 H), 3.56-3.72 (m,
2H), 3.79 (s, 3H), 6.92 (s, 1H), 7.16 (d, J = 4.4 Hz, 1H), 7.30 (d, J = 4.4 Hz, 1H),
7.62 (brs, 1H), 8.00 (s, 1H). *C NMR (DMSO-ds, 100 MHz) & 170.1, 158.2, 155.6,
140.8, 137.9, 131.1, 129.1, 129.0, 118.9, 114.8, 111.6, 79.5, 56.1, 53.1, 52.2, 47.7,

33.6, 28.4, 22.7, 18.4. HRMS: m/z 508.1039 [M (Br™) + H]J", 510.1020 [M (Br®") +

H]".
S 5] 2
AL B A —Fh 2 BRIzt &4, BA sk 1b Fron 4t
FmocHN = Br
\_s
N
OMe

Me 7. Ib




" B P
22 B B AL S 0 2 7R IR SE Tt 1) 1

B AT E] 43 =50 Wb, FEERN T8%, HIA M % R *H NMR (DMSO-ds,

400 MHz) § 2.00-1.75 (m, 4H), 2.47 (s, 3 H), 3.65-3.58 (m, 6 H), 3.79 (s, 3H), 4.46 (t,
J =5.6 Hz, 1H), 4.70 (d, J =5.6 Hz, 2H), 7.05 (d, J = 4.4 Hz, 1H), 7.28 (d, J = 4.4 Hz,
1H), 7.25 (s, 1H), 7.38-7.25 (m, 4H), 7.55 (d, J = 7.6 Hz, 2H), 7.67 (brs, 1 H), 7.90 (d,
J=7.6Hz, 2 H), 8.55 (s, 1H). *C NMR (DMSO-ds, 100 MHz) § 170.0, 158.2, 156.0,
143.6, 140.8, 137.9, 131.1, 129.2, 129.1, 126.7, 125.2, 120.5, 118.9, 114.8, 111.6,
67.3, 56.5, 49.2, 47.0, 42.6, 29.6, 18.5. HRMS: m/z 653.1089 [M (Br'®) + NaJ’,

655.1068 [M (Br®) + Na]".

SEEH] 3
A St —Fh 2 BUCIE B IAL &9, B 1c FRsgii:

CF3Q Br
~

OMe
Me = Ic

2.2 BUAROR B AL &0 () i 2% D7 2 ) SiE Tt g 1

A5 28 Z 50 Ic, PP FN 81%, MG EM R : "H NMR (DMSO-ds,
400 MHz) & 2.47 (s, 3 H), 3.17-3.45 (m, 4 H), 3.60-3.78 (m, 4H), 3.78 (s, 3H), 6.99 (s,
1H), 7.12 (d, J = 4.4 Hz, 1H), 7.33 (d, J = 4.4 Hz, 1H), 8.05 (s, 1H). *C NMR
(DMSO-ds, 100 MHz) & 69.9, 158.4, 151.2, 140.8, 137.8, 131.9, 131.1, 129.6, 128.5,
124.1, 122.3, 118.9, 114.8, 114.6, 112.2, 111.6, 56.3, 53.6, 50.2, 18.5. HRMS: m/z

561.0446 [M (Br’®) + Na]*, 563.0421 [M (Br®") + Na]".
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& WA & VbomEsE TE R 5T

(1) FH B EYIR PK-15 41 s LT 75

DA 1% Z B ) A0 A AE RE G R E ), e SR 1~3 12K BRI A6 &)
ABAPEXS I (BB ) B8 A5 MRE, 193] 5 MIRIEHEHIMBR. 1 PK-15
2K 22 8096-9006I,  FZ 4N N ERAE I A 25BN CCK-8, R4 E 8 1M E
=X

IR KB 1~3 2GR BRI 100pL/ ALK NN 96 FLAR

XTI R 4R M 4+ 55 R IR 100pL/ LN 96 FLAR

¥ 96 FLANEES FRUBCE T 37°C, 5% CO, 8597 48h. SZIGLH AN IR LT
BEEIAEE NN 10pL /LA CCK-8. 7E 37°C, 5%CO, 157746 15 7% 30min.
T 450nm A IO BB . o HEU Sz PO VB FEE A T B o 6
=] O L5 FL) /XT R FL]><100%, [1]

SEIEE 3 R, BUF{E. B Reed-Muench JE1T5HZ4) CCs {H, 230l

S=N-1+(H-R)/(H-L) , [2]

CCs=C>2°, [3]

U[2)H 3], N KR T 5004 H| 2R 29I EE P15, H Ros & T 50%
HIAM] A, R 9 50%, L oYIRT 50%HHMH|3, CAURF S 1 KZseiilZ)
VIR . T B AR S 1~3 R AL S B CCso H 77 il N

11.60uM. 10.97uM F1 25.12 uM Bl £% 35 1 CCsp fE N 1420.50uM
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(2) FKHBLEAAE YN PRV B3 B (1Cso) B 5E

W FR e Jrg A 5 ) P A 5 TR VRGBT R . K PK-15 i il e 22 96 £L
R, FFHAK S 80%-90%, 4 U1 N ERERE T SR .

i ¥4 100 TCIDs 1) PRV #5096 fLER 1, T-37°C, 5% CO, H1k
bt 1h J5, FE PRV #RETR, HH PBSIEYE 3 Ik, ZraliiN 100uL B 25T

CRLFERT IR 2GR &%), B NRERE 8 EE;

TREEXTHRZH: K 100 TCIDso B PRV 4284 T- 96 FLARH, AIIAAT A 2454

FHA: PK-15 AT 73 AN 25 Ab P

¥ 96 FLANEES FRUBCE T 37°C, 5% CO, 5% 48h, SZIGHL. XJHAZLMN
FHATEHAEE I 10uL /FLK CCK-8. TE 37°C, 5% 7= H8 H 8% 7%
30min. - 450nm AL HEOG BE(E . BRI SE ARG A S R = (2454
HmEATRLAD [ (A REXIRAD o RETH % K H Reed-Muench 711
B 1Cso (VHETTVEIR CCso) » SEHREKE 3 IR, FRHCFIME, SLhtif] 1~3 Kt
B 1Cs0 23 3119 0.65uM . 0.82uM. 1.63 uM i £ 35 1 1Cso {9 148.21 M.

WAL (SO nJ LAV LI X PRV HIHIECR 2 24, THE AR

SI=CCso/ICsp» [4]

S B 1~3 A R I Ak S I RO B FR 7> il O 17.75. 13.36 A1 15.34; ]
HIS BRI EIRACY 958, UL ESARIAER 1, KW WAL & PAHE T 5 i
F, BA SR A0 H] Oy R B
F 1 K F B AP ORI AP R E P

& CCso (uM)  ICso(uM)  SI

R (R A 3-FUT AR ILIREE, la) 11.6040.87 0.6540.11 17.75
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KWL (RN 4-25 HZFHEIREE,  1b) 10.9740.52 0.8240.09 13.36
FHE R (R A N- (3-=4 R IRIE,

Ic)

251238 1.63#.23 15.34

K] & V%= 1420.50440 148.2149.76 9.58

L 5
7% F R A S 0 K i 2 AR S A R ) OR3P A

¥ PK-15 SHAHERD T4/ SFLERIRAT, NN AE KR IR, Fratif i
% 70-80%, F&Un FERAFALE.

MM R SEH 1~3 BRI B AL S0 (5 uMD BLRBIT % 55 (200 pMD,
5 E (MOD =1 (R EE R EFh T4 N FLEF 7R, T 37°C IR 1h,
NG BRIR B, F PBSEWE 2-3 Ik, T 37°C, 5%CO, H#57% 48h.

RN K MOI=1 B 2R M T4 S FLIEg FRticrh, T 37°C A ik it
1h, RGN EMBM, HPBSIEYE2-3/%, A ImL Apgeiesssim, T
37°C, 5%CO, H11;3% 48h.,

VEFIXTIEZE K MOI=1 B 2R M T Al S FLIg FRbirh, T 37°C Al it
1h, RJEBERWEMBSE, H PBS JETE 2-3 %, A ImL & 1%J0/K Z I 4
MagERERE 7RI, T 37°C, 5% CO, 4535 48h.

¥ ER B IR 48 h JE A RE SR NS FR A R LY, PBS I 16 3 Ik, SLRI4E
HU DNA, F32HU) DNA i, FIH TagMan $REFE 0 8 & 77 A0 &R 5L 1
CqfH, FitEmEH N GRNE 1 Por, fERERFERET, RHBZL
EVEREEA R PRV BEIETETE, SREAHIE . EHREN SuM I,
B R 2 4 DUEBRAIG 1 I 50 1%
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Zib, ARWARILT —RE BAT R DU Oy R a3 TR 0 22 B H
BLizAe &9, WHRME la~c oI & Revs M Dy T o sl e, F H
PR RHR FA M B A R ER], BRR A S RE 1 & B O 4
RIR AT FH BB ah A B2 dt, AEDUDVIE R =5 29 W01 R 7 1 B AT R 3 i L

A 5% o

L _EPrid st 9] A R GE 1 A R WK JURR Sz iit 7 30, HL AR O BAR AT
2, AEIFASBE A T B AR O AR WL RNE BIBR B M= dE 2, A
AR EE SR N SORUL, EAB AR IR BRI ATSE T, I8RO A 128
e, XEHRE T AR ARG TG DIk, A B A fr3 TG BN P
FIT BRI ZER e o
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