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(57) Abstract: The present invention provides a dual-site irreversible Bruton's tyrosine kinase inhibitor, a composition and applica-
tion therefof. The composition of the present invention has an anti-proliferation effect on tumor cell strains such as A549, SGC7901,
MCF-7, HL-60 and PC9-IR, and can be applied to a medicine for treating solid tumors or blood cancer related to human or animal
cell proliferation; the composition of the present invention has better pharmacokinetic property, and can be applied to oral adminis -
tration to treat the solid tumors, the blood cancer or autoimmune diseases related to the human or animal cell proliferation; and the
composition of the present invention has the characteristic of dual-site reaction.

G7) WE: AR YR T —Fh BUAL 5 A 7] 30 A7 S 07 B% ZL B I g 00 77 . S RN . AR B & v at
A549. SGC7901. MCF-7. HL-60. PCY-IR &[R4 Mtk BAA PUsd A mm/E R . n B H TR 97 A BP0 40 i ¥ 48
P AH S ) SRR B M 259 s AR Bk B9 BB B 2 ARsh Jr s L, TR T OGN Bsh A A i
R A S P Sz A e R g B TR AR B SR MR s AR R AL S BT AT I S AR



WO 2016/180334 PCT/CN2016/081669

UL AT AT G R IR BB . A A KN

BRI
A e Tl 2, AR MOSURL AN R AT WU S BRI IR R 2 S S
Hl.

TREAR

N A FIHIF (covalent inhibitors), WERAT]WHIHIF (irreversible inhibitors), J&ill
AR SRR O R IE R AT S, N R ALY DB — IR . AR 2
WAEad 2 B LA B AR A T E ok AN T AESE M R, A S A
AL B GG T SRR SE R, R SR R R I S A A T AR AR A 3
ok, H T RS RE ) B 25 R R BT R K JE S A 25 1 AR, AT AT R
TSI o TR, YRR KTLHIZ 2 W) S TTRE T AR R i IR R A i
(R, H AT O AR AR RS, BRERER e RIBE e, R e, H
L BER R C T 2013 £ 7 H 12 Hik3eE FDA E R fbMER 1677 £ A KK T2 /K(EGFR)
FER AR AL PEE /N Al Mg, B B S FDA HEAE I va 7 it 09 AN el 3 90508 24 . 1k
A&, PURTE A At 2 AR B TR, IF H U TR ORI HERE, i, 2011 4F FDA
CHEME TN PLN T R s 2L gl 254,  BIErfr U (Telaprevir) 1y & I
(Boceprevir) . IXLEHFFTIUEM] T AR FHIH A RO TR G

i - 1 S0 R i ( Bruton's tyrosine kinase, Btk), —FhAESZ AR B S FRIANE Tec I K 01
SEALERR T T Wk EE 40 B A 5 SR 540 4l M 2 A BT A o L e 2R 2 3R T ) DS B S I8 . Btk 11
FEAn Mo B 40 <2 7R (B-cell receptor, BCR) M2 T 40 Ml 2514 B 41 i ' & F i te
HHPHE R ORE BRI MA M. Btk & B 4K E . BUS. F 5 MRS Y . 515, Bkt
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HIR3. 3-(4-- IR AT 2R T )-1-(WRIE -3-35)- 1TH- M P 5 [3,4-d W g -4 - 11 3h R 2h (10
G Ac) )G Rk

GBS A IR, R T S Y4alt & BT 5 &G P)4e (0.61g, 7735
68%, LC-ESI-MS: [M+H]=417.3).

S 4. BRI 4d Rl

/ o
0/ N o o

NHz NBoc

NN 34(Me0)2PhOPhB(OH)2 \ N
| ,N \ \ D ———— k P
N/ N , DIAD PPh THF ’ dloxane
H

1 NH HC1

NBoc

IR 1. 3-(4-(3,4- AR I K IR )-TH-NME e [ 3,4-d e e -4-fi% (AL 54 2d) 6 Bk

GBS S P L. HRB TG Y2a0 6 O, M4A-(3,4-— AR A IE)
HKANER (4.93g, 18mmol)fil &L &2d (2.62g, F=%72%) , LC-ESI-MS: [M+H]=367.1.

A2, 3-(4-RAFE-3-(4-(3,4- — WA FEIRUEE) R FE)- TH-ME M I3, 4-d W g - 1- KR IR g - 1-
BT Be( &3 d) 6 1k

HHOP RS St PR, R TG Y03al & O iE il &G 3d (1.04g, 773
30%), LC-ESI-MS: [M+H]=5473.

A3, 3-(4-(3,4- PRI R EL) R EE)-1-(WRIE-3-F%)- TH-ML M IR [3,4-d ] W g -4- % 6 1R %R
(& WAd) A %

HHOP RS St PR3, HRL TG W4alli & O i &AL 5 H4d (0.53g, 773
64%, LC-ESI-MS: [M+H]=447.1).
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LR 5. SRR de I
L SR SN

N _ =
lN/ II:l] le P 1\\1 DIAD,PPh;, THF KN/ N'N dioxane k z

N
H
1 2e 3e 4e
NBoc NH.HCI

AR 3-(4-(A4-F A IL) FIE)- TH-ME M I [3,4-d]WENE -4-1E (54 2e) 0145 Bk

GV RS S LR R RIT AL S W2ai) 6 BT, AA-(4- RS2 20 1R
(4.18g, 18mmol)iil &4t ¥2e (2.37g, 7=#74%), LC-ESI-MS: [M+H]=3224.

IR 3-(4-FFh-3-(4-(4-F R A IE) T FL)- 1H-IE M I3, 4-d ) WEIE - 1-F6 )R IE-1- FF FR AL T i
(P& 3e)i)E ik

G R BRSE  ZR2. HER TS W3ai & Tl LG 3e (1.30g, 775
37%), LC-ESI-MS: [M+H]=504.2.

A3, 3-(A-(4- WA ARHL) A FE)-1-(WRIE -3-F%)- TH- ML I3, 4-d ] W g -4-f HALED
4e)EI’J/\ﬁE

G P B SZ N AR, HRBI TS Y4alt) & 7 2 &G W) 4e (0.65g,7 %

74%, LC-ESI-MS. [M+H]=405.1).

LR 6. BRI 4f )%

Cl

NH,
4-FPhOPhB(OH), NH2

Cl Cl

NH, | NBoc
4- ClPhOPhB(OH) NH,
N \

m O

DIAD. PPh3 THF I\ = ’ dloxane

1
NBoc NH HCI

IR 3-(4-(4-FORE ) 2R - TH-E M I [3,4-d|BERE-4-Tik (1 &4 20 KIA 1

GRS S 1P AR TG W2alf 6 M J5iE, MA-(4- SR 5L 220 R
(4.46g, 18mmol )l &AL A MI2f (2.29g, 77%68%), LC-ESI-MS: [M+H]=338.1,

HIR2. 3-(4-2455-3-(4-(4-F A IL) 2R TE)- TH-IE ME FF[3,4-d W iE - 1 -5 Wk BE -1- R R AU T 1
(%/\%ﬁ)ﬂﬁ/\ﬁﬁ

G LRSS LR BT A Y3al & s 2l & A 13E (1.46g, 7%

40%), LC-ESI MS: [M+H]=5212.

A3, 3-(A-(4-F AR ) R EE)- 1-(URIE -3-58)- 1H-AE P I [3,4-d W HE -4- f ;LA
(&

G HOE RS 9t PR3, R T S P4alti & O VA S & ALE 4L (0.72g, 773
79%, [M+H]=421.2).

SEHEB] 7. 1-(3-(4-F FH-3-(4-FE R IKEL) - 1H-ME M FF[3,4-d MR - 1-3) DRI - 1-36)-2- S R 2

10
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2-4-1-BRHlE LS 5-1)

O
NH, NH,
N~ = E— N\ - N
l /N K = /
N/ N N N
5.1 O
4a CNH HCI @N1

&4 4a(548mg, 1.3mmol), 2-FAKER(117mg, 1.3mmol)is T Sml 4 W%z, IR
DCC(267mg, 1.3mmol)[¥] —Z T HESm)EEHR, PR 4 DI RNVEERE, BEIRER, fl
W, IR, RN B LR =4ME=2: 10 0. A EE M 207mg,
% 35%, LC-ESI-MS: [M+H]=459.2,

'H-NMR (8, CDCl;): 8.34 (s, 1H, ArH), 7.65 (d, 2H, J = 8.0 Hz, ArH), 7.39 (m, 2H, ArH), 7.16
(m, 3H, ArH), 7.08 (d, 2H, J = 8.0 Hz, ArH), 6.12 (s, 2H, -NH,), 5.30 (d, 0.5H, J=4.0 Hz, -C=CH,),
5.18 (d, 0.5H, J = 4.0 Hz, -C=CH,), 5.10 (d, 1H, -C=CH,), 4.92 (m, 1H, piperidine), 4.66 (m, 0.5H,
piperidine), 4.44 (m, 0.5H, piperidine), 4.12 (m, 0.5H, piperidine), 3.76 (m, 0.5H, piperidine), 3.47
(m, 0.5H, piperidine), 3.17 (m, 0.5H, piperidine), 2.87 (m, 0.5H, piperidine), 2.81 (m, 0.5H,
piperidine), 2.30 (m, 2H, piperidine), 1.75 (m, 2H, piperidine).

SEHEB 8. 1-(3-(4-FH-3-(4- 2R F R EL) - 1 H-HE BRI [3,4-d [ T - 1- 220 DR e - 1- ) - 2- SR P 22
-2-ff-1-B I & A 5-2)

BRSSO 7. AU THE 5-1 -G MOTE, # 2-FINGIRE Sl 2-& N
BRI &AL &) 5-2(25Tmg, FEE 42%, LC-ESI-MS: [M+H]=475.2).

'H-NMR (8, CDCl;): 8.37 (s, 1H, ArH), 7.65 (d, 2H, J = 8.0 Hz, ArH), 7.40 (m, 2H, ArH), 7.17
(m, 3H, ArH), 7.09 (d, 2H, J = 8.0 Hz, ArH), 5.67 (s, 2H, -NH), 5.62 (m, 2H, -C=CH,), 4.93 (m, 1H,
piperidine), 4.68 (m, 0.5H, piperidine), 4.52 (m, 0.5H, piperidine), 4.13 (m, 0.5H, piperidine), 3.98
(m, 0.5H, piperidine), 3.80 (m, 0.5H, piperidine), 3.50 (m, 0.5H, piperidine), 3.23 (m, 0.5H,
piperidine), 2.91 (m, 0.5H, piperidine), 2.30 (m, 2H, piperidine), 1.77 (m, 2H, piperidine).

SEHERY 9. 1-(3-(4-F F-3-(4- TR IR )- TH-NE M [ 3,4-d W B - 1- 28 DR BE - 1- 25 )- 2- TR TR 22
-2-4-1-B Bl & (LS9 5-3)

11
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BRSSO 7. AU TAHE 5-1 -G MOTE, # 2-FINGERE Sl 2- NG
MR &AL &) 5-3(225mg, FEH 33%, LC-ESI-MS: [M+H]=519.2).

'H-NMR (8, CDCl;): 8.37 (s, 1H, ArH), 7.64 (d, 2H, J = 8.0 Hz, ArH), 7.40 (m, 2H, ArH), 7.16
(m, 3H, ArH), 7.09 (d, 2H, J = 8.0 Hz, ArH), 6.05 (s, 1H, -NH,), 5.79 (m, 3H, -C=CH,, -NH,), 4.93
(m, 1H, piperidine), 4.66 (m, 0.5H, piperidine), 4.51 (m, 0.5H, piperidine), 4.11 (m, 0.5H, piperidine),
3.97 (m, 0.5H, piperidine), 3.77 (m, 0.5H, piperidine), 3.22 (m, 0.5H, piperidine), 3.11 (m, 0.5H,
piperidine), 2.91 (m, 0.5H, piperidine), 2.28 (m, 2H, piperidine), 1.71 (m, 2H, piperidine).

LB 10, 1-(3-(4-FFE-3-(4-(4- F R ERE ) K F)- 1H-ME I [3,4-d 1 I -1-25) IR BE- 1-
B)-2- A B -2- 4 1- BT R % (AL B ) 5-4)

N C
NH HCI ‘L

G HOE RS i) 7. R EY 5-1 KIa T, FALEY 4a B LG 4b,
H&LEY) 5-4212mg, FH 33%, LC-ESI-MS: [M+H]=489.2).

'H-NMR (8, CDCls): 8.35 (s, 1H, ArH), 7.66 (d, 2H, J = 8.0 Hz, ArH), 7.38 (d, 2H, J = 8.0 Hz,
ArH), 7.17 (d, 2H, J = 8.0 Hz, ArH), 7.08 (d, 2H, J = 8.0 Hz, ArH), 6.15 (s, 2H, -NH,), 5.31 (d, 0.5H,
J =40 Hz, -C=CH,), 5.18 (d, 0.5H, J = 4.0 Hz, -C=CH,), 5.10 (d, 1H, -C=CH3), 4.92 (m, 1H,
piperidine), 4.66 (m, 0.5H, piperidine), 4.44 (m, 0.5H, piperidine), 4.12 (m, 0.5H, piperidine), 3.76
(m, 0.5H, piperidine), 3.62 (s, 3H, -OCH3), 3.47 (m, 0.5H, piperidine), 3.17 (m, 0.5H, piperidine),
2.87 (m, 0.5H, piperidine), 2.81 (m, 0.5H, piperidine), 2.30 (m, 2H, piperidine), 1.75 (m, 2H,
piperidine).

SEHEB] 11. 1-(3-(4-F25-3-(4-(4- F E AL EH) K E)- TH-IE MEFF[3,4-d 11 e - 128 DR e -1-
B)-2- WA ZE-2-6-1- B & (L &) 5-5)

12
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~

NH,

N

AN
N N
-Gy
Cl

G HOE RS i) 7. R EY 5-1 KIa T, FALEY 4a B LG 4b,
B 2-F N IRE SN 2-HA AR, F&HLEY 5-5212mg, 7% 38%, LC-ESI-MS:
[M+H]=505.1).

'H-NMR (8, CDCls): 8.37 (s, 1H, ArH), 7.65 (d, 2H, J = 8.0 Hz, ArH), 7.38 (d, 2H, J = 8.0 Hz,
ArH), 7.17 (d, 2H, J = 8.0 Hz, ArH), 7.09 (d, 2H, J = 8.0 Hz, ArH), 6.03 (s, 2H, -NH,), 5.24 (d, 0.5H,
J = 4.0 Hz, -C=CH,), 5.07 (d, 0.5H, J = 4.0 Hz, -C=CH,), 5.01 (d, 1H, -C=CH3), 4.87 (m, 1H,
piperidine), 4.62 (m, 0.5H, piperidine), 4.39 (m, 0.5H, piperidine), 4.22 (m, 0.5H, piperidine), 3.77
(m, 0.5H, piperidine), 3.68 (s, 3H, -OCH3), 3.45 (m, 0.5H, piperidine), 3.14 (m, 0.5H, piperidine),
2.86 (m, 0.5H, piperidine), 2.78 (m, 0.5H, piperidine), 2.28 (m, 2H, piperidine), 1.74 (m, 2H,
piperidine).

L] 12, 1-(3-(4-FFE-3-(4-(4- AR EEL) R IE)- 1H-MEMEFF[3,4-d 1 BE - 1- 5 DR DE - 1-
H)-2-IR I -2-4-1-H ) & (L& 4 5-6)

G HOE RS i) 7. R EY 5-1 KIa T, FALEY 4a B LG 4b,
B 2-F N IRE SN 2-IRNEIR, H&HLEY 5-6234mg, 7% 33%, LC-ESI-MS:
[M+H]=551.1).

'H-NMR (8, CDCls): 8.36 (s, 1H, ArH), 7.66 (d, 2H, J = 8.0 Hz, ArH), 7.39 (d, 2H, J = 8.0 Hz,
ArH), 7.17 (d, 2H, J = 8.0 Hz, ArH), 7.09 (d, 2H, J = 8.0 Hz, ArH), 6.18 (s, 2H, -NH,), 5.33 (d, 0.5H,
J =40 Hz, -C=CH,), 5.19 (d, 0.5H, J = 4.0 Hz, -C=CH,), 5.12 (d, 1H, -C=CH;), 4.96 (m, 1H,
piperidine), 4.68 (m, 0.5H, piperidine), 4.45 (m, 0.5H, piperidine), 4.16 (m, 0.5H, piperidine), 3.77
(m, 0.5H, piperidine), 3.65 (s, 3H, -OCH3), 3.48 (m, 0.5H, piperidine), 3.18 (m, 0.5H, piperidine),
2.87 (m, 0.5H, piperidine), 2.81 (m, 0.5H, piperidine), 2.31 (m, 2H, piperidine), 1.75 (m, 2H,
piperidine).

SRR 13. 1-(3-(4-FFE-3-(4-(3- R TR E ) A FE)- 1H-ME M IF[3,4-d 1 BE - 1- 55 DR IE - 1-

13
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2k)-2-5 A Hk-2- - 1- B K il & (L & 4 5-7)

o—

: Z‘o 0
NH, NH,
DN _ N| S \N
L X LAy
N/ N N N
0
57
de C\NH.HCI C\]L
F

G HOP RS i) 7. R EY 5-1 FIE ITE, KAEW 4a B #h 4c, Hl&AL
W) 5-7(205mg, 7% 32%, LC-ESI-MS: [M+H]=489.2).

'H-NMR (8, CDCl;): 8.37 (s, 1H, ArH), 7.63 (d, 2H, J = 8.0 Hz, ArH), 7.12 (m, 1H, ArH), 7.05
(d, 2H, J = 8.0 Hz, ArH), 6.52 (m, 2H, ArH), 6.39 (s, 1H, ArH), 6.14 (s, 2H, -NH,), 5.27 (d, 0.5H, J
= 4.0 Hz, -C=CH,), 5.06 (d, 0.5H, J = 4.0 Hz, -C=CH,), 5.03 (d, 1H, -C=CH,), 4.91 (m, 1H,
piperidine), 4.62 (m, 0.5H, piperidine), 4.40 (m, 0.5H, piperidine), 4.11 (m, 0.5H, piperidine), 3.73
(m, 0.5H, piperidine), 3.64 (s, 3H, -OCH3), 3.43 (m, 0.5H, piperidine), 3.13 (m, 0.5H, piperidine),
2.87 (m, 0.5H, piperidine), 2.80 (m, 0.5H, piperidine), 2.17 (m, 2H, piperidine), 1.77 (m, 2H,
piperidine).

L) 14, 1-(3-(4- 2 FE-3-(4-3- A E R E ) K F)- 1H-E I [3,4-d 1 B2 - 1-25) R - 1-
5)-2-RAHE-2-4%-1-H i & (L &9 5-8)

o—

o—

B BRS SR 7. AU TEY 5-1 GO, G 4a BN 4c, H 2-
BN 2-FNEEE, #51LE 5-8(272mg, 77 41%, LC-ESI-MS: [M+H]=505.2).

'H-NMR (8, CDCl;): 8.36 (s, 1H, ArH), 7.64 (d, 2H, J = 8.0 Hz, ArH), 7.16 (m, 1H, ArH), 7.05
(d, 2H, J = 8.0 Hz, ArH), 6.53 (m, 2H, ArH), 6.38 (s, 1H, ArH), 6.14 (s, 2H, -NH,), 5.32 (d, 0.5H, J
= 4.0 Hz, -C=CH,), 5.16 (d, 0.5H, J = 4.0 Hz, -C=CH,), 5.10 (d, 1H, -C=CH,), 4.92 (m, 1H,
piperidine), 4.63 (m, 0.5H, piperidine), 4.40 (m, 0.5H, piperidine), 4.12 (m, 0.5H, piperidine), 3.73
(m, 0.5H, piperidine), 3.66 (s, 3H, -OCH3), 3.43 (m, 0.5H, piperidine), 3.13 (m, 0.5H, piperidine),
2.85 (m, 0.5H, piperidine), 2.83 (m, 0.5H, piperidine), 2.27 (m, 2H, piperidine), 1.76 (m, 2H,
piperidine).

SEHEB 15. 1-3-(4-FFE-3-(4-- FRE R FE) K H)- 1H- ML I [3,4-d 1 e - 1- ) R e - 1-
B)-2- IR -2-4-1- T I & (B ) 5-9)

14
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o— o
\O [0)
NH, NH,
N X1\ _ - I\{ Y N
m N k =
N/ N N N

B BRS SR 7. AU TEY 5-1 GO, G 4a BN 4c, H 2-
BN IR 2- IR NG ER, #1510 E 5-9(222mg, 77 31%, LC-ESI-MS: [M+H]=551.1).

'H-NMR (8, CDCl;): 8.36 (s, 1H, ArH), 7.64 (d, 2H, J = 8.0 Hz, ArH), 7.13 (m, 1H, ArH), 7.05
(d, 2H, J = 8.0 Hz, ArH), 6.52 (m, 2H, ArH), 6.38 (s, 1H, ArH), 6.14 (s, 2H, -NH,), 5.27 (d, 0.5H, J
= 4.0 Hz, -C=CH,), 5.10 (d, 0.5H, J = 4.0 Hz, -C=CH,), 5.03 (d, 1H, -C=CH,), 491 (m, 1H,
piperidine), 4.62 (m, 0.5H, piperidine), 4.40 (m, 0.5H, piperidine), 4.11 (m, 0.5H, piperidine), 3.76
(m, 0.5H, piperidine), 3.67 (s, 3H, -OCH3), 3.44 (m, 0.5H, piperidine), 3.13 (m, 0.5H, piperidine),
2.85 (m, 0.5H, piperidine), 2.77 (m, 0.5H, piperidine), 2.33 (m, 2H, piperidine), 1.77 (m, 2H,
piperidine).

LR 16. 1-(3-(4-FFE-3-(4-(3,4- — F R FE R E L)AL - TH-ME L IF3,4-d 1B BE -1- ) DR BE
-1-35)-2- R - 2-4- 1- B 0 6 & (L 54 5-10)

/od/

0O

4d C\NH.HCI

G HOE RS i) 7. R EY 5-1 KIEITE, FALED 4a By 4d, Hl&AL
“¥) 5-10211mg, =% 31%, LC-ESI-MS: [M+H]=519.2).

'H-NMR (8, CDCls: 8.37 (s, 1H, ArH), 7.63 (d, 2H, J = 8.0 Hz, ArH), 7.05 (d, 2H, J = 8.0 Hz,
ArH), 6.62 (d, 1H, J = 8.0 Hz, ArH), 6.41 (d, 1H, J = 8.0 Hz, ArH), 6.27 (s, 1H, ArH), 5.96 (s, 2H,
-NH,), 5.27 (d, 0.5H, J = 4.0 Hz, -C=CH,), 5.06 (d, 0.5H, J = 4.0 Hz, -C=CH,), 5.03 (d, 1H,
-C=CH,), 4.91 (m, 1H, piperidine), 4.62 (m, 0.5H, piperidine), 4.40 (m, 0.5H, piperidine), 4.11 (m,
0.5H, piperidine), 3.74 (m, 3.5H, -OCHs, piperidine), 3.66 (s, 3H, -OCH3), 3.43 (m, 0.5H,
piperidine), 3.12 (m, 0.5H, piperidine), 2.87 (m, 0.5H, piperidine), 2.85 (m, 0.5H, piperidine), 2.17
(m, 2H, piperidine), 1.75 (m, 2H, piperidine).

SEHEB] 17. 1-3-(4-FFE-3-(4-G,4- ~ HEEFERE) K E)- 1H-ME I [3,4-d e - 1- 55 UR BE

15
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-1-2)-2- R A H-2-4- - B R Rl & (L &4 5-11)

_0 O —0 (

B A RS S 7. RIS 5-1 Eﬁ"ﬁkﬁ/i a4 By 4d, K 2-

ﬁﬁﬁ‘ﬁ@ﬁi%?ﬁ%jﬂ - AR, HEALE Y 5-11(232mg, 755 33%, LC-ESI-MS: [M+H]=535.2),

'H-NMR (8, CDCl;-): 8.37 (s, 1H, ArH), 7.64 (d, 2H, J = 8.0 Hz, ArH), 7.04 (d, 2H, J = 8.0 Hz,
ArH), 6.62 (d, 1H, J = 8.0 Hz, ArH), 6.42 (d, 1H, J = 8.0 Hz, ArH), 6.27 (s, 1H, ArH), 5.96 (s, 2H,
-NH;), 5.27 (d, 0.5H, J = 4.0 Hz, -C=CH,), 5.06 (d, 0.5H, J = 4.0 Hz, -C=CH,), 5.06 (d, 1H,
-C=CH,), 4.92 (m, 1H, piperidine), 4.61 (m, 0.5H, piperidine), 4.40 (m, 0.5H, piperidine), 4.11 (m,
0.5H, piperidine), 3.75 (m, 3.5H, -OCHj3;, piperidine), 3.66 (s, 3H, -OCHs), 3.43 (m, 0.5H,
piperidine), 3.12 (m, 0.5H, piperidine), 2.87 (m, 0.5H, piperidine), 2.75 (m, 0.5H, piperidine), 2.31
(m, 2H, piperidine), 1.73 (m, 2H, piperidine).

LR 18. 1-(3-(4-FFE-3-(4-(3,4- — H R FE R E L) HEL)- TH-ME LI F3,4-d 1B BE -1- 5 DR BE
-1-58)-2- IR Y - 2-05-1- B O Rl % (AL & 4 5-12)

_0 O —0, (

0 [6)
NH, NH,
N - . N TN
] N L -
N/ N N N

B DRSS 7. SRS 5-1 G RTE, RALE 4a B0y 4d, i 2-
BN IR 2- IR NG ER, HI5 a4 5-12(197mg, 77 26%, LC-ESI-MS: [M+H]=581.1).

'H-NMR (8, CDCls): 8.37 (s, 1H, ArH), 7.63 (d, 2H, J = 8.0 Hz, ArH), 7.05 (d, 2H, J = 8.0 Hz,
ArH), 6.62 (d, 1H, J = 8.0 Hz, ArH), 6.40 (d, 1H, J = 8.0 Hz, ArH), 6.27 (s, 1H, ArH), 6.08 (s, 2H,
-NH,), 5.27 (d, 0.5H, J = 4.0 Hz, -C=CH,), 5.06 (d, 0.5H, J = 4.0 Hz, -C=CH,), 5.03 (d, 1H,
-C=CH,), 4.91 (m, 1H, piperidine), 4.62 (m, 0.5H, piperidine), 4.45 (m, 0.5H, piperidine), 4.11 (m,
0.5H, piperidine), 3.75 (m, 3.5H, -OCHs, piperidine), 3.66 (s, 3H, -OCH3), 3.43 (m, 0.5H,
piperidine), 3.12 (m, 0.5H, piperidine), 2.87 (m, 0.5H, piperidine), 2.76 (m, 0.5H, piperidine), 2.27
(m, 2H, piperidine), 1.75 (m, 2H, piperidine).

16
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SRS 19. 1-3-(4-FH-3-(4-(4- K F ) FEE)- TH-ME LI [3,4-d] e - 1-2) YR - 1- 2 ) - 2-
FAEE-2-4-1- B ) il % (L &9 5-13)

be 0

NH,

* C\NH-HG C \L

G HOP RS i) 7. R AW 5-1 FIE ITE, KAEY 4a B #h de, Hl&AL
AW 5-13(223mg, 77F 36%, LC-ESI-MS: [M+H]=477.2).

'H-NMR (8, CDCls): 8.35 (s, 1H, ArH), 7.65 (d, 2H, J = 8.0 Hz, ArH), 7.47 (d, 2H, J = 8.0 Hz,
ArH), 7.25 (d, 2H, J = 8.0 Hz, ArH), 7.02 (d, 2H, J = 8.0 Hz, ArH), 6.12 (s, 2H, -NH,), 5.31 (d, 0.5H,
J =40 Hz, -C=CH,), 5.18 (d, 0.5H, J = 4.0 Hz, -C=CH,), 5.10 (d, 1H, -C=CH;), 4.92 (m, 1H,
piperidine), 4.66 (m, 0.5H, piperidine), 4.44 (m, 0.5H, piperidine), 4.12 (m, 0.5H, piperidine), 3.75
(m, 0.5H, piperidine), 3.44 (m, 0.5H, piperidine), 3.19 (m, 0.5H, piperidine), 2.87 (m, 0.5H,
piperidine), 2.75 (m, 0.5H, piperidine), 2.30 (m, 2H, piperidine), 1.77 (m, 2H, piperidine).

SEHE] 20. 1-3-(4-FF-3-(4-(4-FORF F) FH)- 1H-IE I [3,4-d 1 e - 1-B ) WR e - 1- 2)- 2-
RN EE-2-4%-1-H & (L& 5-14)

B BRS SR 7. AU TEY 5-1 GO, G 4a BN de, H 2-
BN 2-F NG R, HI5 a1 5-14(254mg, 77 40%, LC-ESI-MS: [M+H]=493.1).

'H-NMR (8, CDCl;-): 8.37 (s, 1H, ArH), 7.65 (d, 2H, J = 8.0 Hz, ArH), 7.47 (d, 2H, J = 8.0 Hz,
ArH), 7.25 (d, 2H, J = 8.0 Hz, ArH), 7.02 (d, 2H, J = 8.0 Hz, ArH), 6.12 (s, 2H, -NH,), 5.32 (d, 0.5H,
J = 4.0 Hz, -C=CH,), 5.19 (d, 0.5H, J = 4.0 Hz, -C=CH,), 5.10 (d, 1H, -C=CH3), 4.92 (m, 1H,
piperidine), 4.65 (m, 0.5H, piperidine), 4.44 (m, 0.5H, piperidine), 4.12 (m, 0.5H, piperidine), 3.75
(m, 0.5H, piperidine), 3.44 (m, 0.5H, piperidine), 3.19 (m, 0.5H, piperidine), 2.89 (m, 0.5H,
piperidine), 2.77 (m, 0.5H, piperidine), 2.32 (m, 2H, piperidine), 1.76 (m, 2H, piperidine).

SEREB 21. 1-(3-(4-BHE-3-(4-(4-FAFFFE)FEE)- TH-ME I F[3,4-d] 0 - 1- ) R - 1- ) - 2-
IR H-2-05-1-B ) il - ((b &40 5-15)
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B BRS SR 7. AU TEY 5-1 GO, G 4a BN de, H 2-
BN IR 2- IR NG ER, HI5E 5-15(213mg, 77 30%, LC-ESI-MS: [M+H]=538.1).

'H-NMR (8, CDCls): 8.36 (s, 1H, ArH), 7.65 (d, 2H, J = 8.0 Hz, ArH), 7.47 (d, 2H, J = 8.0 Hz,
ArH), 7.24 (d, 2H, J = 8.0 Hz, ArH), 7.06 (d, 2H, J = 8.0 Hz, ArH), 6.09 (s, 2H, -NH,), 5.31 (d, 0.5H,
J =40 Hz, -C=CH,), 5.18 (d, 0.5H, J = 4.0 Hz, -C=CH,), 5.10 (d, 1H, -C=CH3), 4.92 (m, 1H,
piperidine), 4.63 (m, 0.5H, piperidine), 4.44 (m, 0.5H, piperidine), 4.12 (m, 0.5H, piperidine), 3.75
(m, 0.5H, piperidine), 3.43 (m, 0.5H, piperidine), 3.19 (m, 0.5H, piperidine), 2.87 (m, 0.5H,
piperidine), 2.79 (m, 0.5H, piperidine), 2.31 (m, 2H, piperidine), 1.72 (m, 2H, piperidine).

SEHB] 22. 1-G-(4- B EE-3-(4-(4-FHREF) K E)- 1H-MEMEFF[3,4-d|E0E-1-20) YR - 1-55)-2-
RAE-2-45-1-F I H & (L&) 5-16)

4 C\NH.HCI

F

G HOE RS i) 7. R HEY 5-1 FIaITE, BALEY) 4a B4k 4f, Hl&AL
AW 5-16(211mg, =% 33%, LC-ESI-MS: [M+H]=493.1).

'H-NMR (8, CDCls): 8.37 (s, 1H, ArH), 7.65 (d, 2H, J = 8.0 Hz, ArH), 7.43 (d, 2H, J = 8.0 Hz,
ArH), 7.11 (d, 2H, J =8.0 Hz, ArH), 6.89 (d, 2H, J = 8.0 Hz, ArH), 6.02 (s, 2H, -NH,), 5.26 (d, 0.5H,
J =40 Hz, -C=CH,), 5.13 (d, 0.5H, J = 4.0 Hz, -C=CH,), 5.01 (d, 1H, -C=CH3), 4.92 (m, 1H,
piperidine), 4.66 (m, 0.5H, piperidine), 4.44 (m, 0.5H, piperidine), 4.11 (m, 0.5H, piperidine), 3.73
(m, 0.5H, piperidine), 3.44 (m, 0.5H, piperidine), 3.19 (m, 0.5H, piperidine), 2.86 (m, 0.5H,
piperidine), 2.73 (m, 0.5H, piperidine), 2.30 (m, 2H, piperidine), 1.74 (m, 2H, piperidine).

SEREB] 23. 1-(3-(4- B HE-3-(4-(4-FAFF ) FEL)- TH-MEEF[3,4- ] BE - 1- 5 WRBE - 1- ) - 2-
RNE-2-1-1- B B & (L&Y 5-17)
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S RBEBAE N 7. FEBTALAY 51 MaBrE, SILAY 0 BHh 45 % 2
BN IR 2-F NG, HI& a1 5-17(245mg, 77 37%, LC-ESI-MS: [M+H]=509.1).

'H-NMR (8, CDCls): 8.37 (s, 1H, ArH), 7.65 (d, 2H, J = 8.0 Hz, ArH), 7.43 (d, 2H, J = 8.0 Hz,
ArH), 7.11 (d, 2H, J =8.0 Hz, ArH), 6.89 (d, 2H, J = 8.0 Hz, ArH), 6.02 (s, 2H, -NH), 5.19 (d, 0.5H,
J = 4.0 Hz, -C=CH,), 5.10 (d, 0.5H, J = 4.0 Hz, -C=CH,), 5.00 (d, 1H, -C=CH3), 4.92 (m, 1H,
piperidine), 4.66 (m, 0.5H, piperidine), 4.44 (m, 0.5H, piperidine), 4.11 (m, 0.5H, piperidine), 3.73
(m, 0.5H, piperidine), 3.44 (m, 0.5H, piperidine), 3.19 (m, 0.5H, piperidine), 2.86 (m, 0.5H,
piperidine), 2.77 (m, 0.5H, piperidine), 2.31 (m, 2H, piperidine), 1.74 (m, 2H, piperidine).

SEHB] 24. 1-G-(4- B HE-3-(4-(4-FIREF) K E)- 1H-MEMEFHF[3,4-d|EDE-1-20) YR - 1-56)-2-
RN E-2-J-1-B B ] % ((b &) 5-18)

Cl

ke Q

O

£

B BRS SR 7. AU TEY 5-1 G RITE, LAY 4a Bl 4f, 4 2-
BN TR 2- IR NG ER, HI5 L& 5-18(226mg, 7% 31%, LC-ESI-MS: [M+H]=554.1).

'H-NMR (8, CDCls): 8.37 (s, 1H, ArH), 7.65 (d, 2H, J = 8.0 Hz, ArH), 7.43 (d, 2H, J = 8.0 Hz,
ArH), 7.11 (d, 2H, J =8.0 Hz, ArH), 6.89 (d, 2H, J = 8.0 Hz, ArH), 6.12 (s, 2H, -NH,), 5.19 (d, 0.5H,
J =40 Hz, -C=CH,), 5.12 (d, 0.5H, J = 4.0 Hz, -C=CH,), 5.00 (d, 1H, -C=CH3), 4.92 (m, 1H,
piperidine), 4.66 (m, 0.5H, piperidine), 4.40 (m, 0.5H, piperidine), 4.11 (m, 0.5H, piperidine), 3.75
(m, 0.5H, piperidine), 3.39 (m, 0.5H, piperidine), 3.19 (m, 0.5H, piperidine), 2.89 (m, 0.5H,
piperidine), 2.74 (m, 0.5H, piperidine), 2.27 (m, 2H, piperidine), 1.75 (m, 2H, piperidine).

SCEf 25. B Al4A dg K%
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Q Q o«

N

N
NH, | //\N HO\OBOC N, \=
N PhOPy-B(OH)2 2 HCI N
Nl ) \,N N N B —— le —» | _ ’N
NN L, N'N DIADPPhy THF N Z~\  dioxane NN
N . )
! 2 § C\JBOC & C\NH.HCI

AR 3-(6- 2R IEMENE -3-55)-1TH-ME M I [3,4-d W e -4-FE (1 54 2g) )5 Bk

GRS L1 PR, R TG W2ai) & T, 62 BENE e 3-S50 1R
(4.46g, 18mmol )il %4t Y2g (2.25g, 7=#67%), LC-ESI-MS: [M+H]=305.1,

B2 3-(4-RFE-3-(6-FR R IEMENE -3-55) - 1H-AL MEFF3,4-d MR g - 1-56) R IE - 1- FF R AL T 5
(A3 K

G R BRSBTS Y3ai & 7 % &6 9)3g (1.40g, 7%
40%) , LC-ESI-MS: [M+H]=488.2.

RS 3-(6- A FEMEIE -3-FE)-1-(WRIE -3-FL)- 1TH-AHE R 3 [3,4-d W5 g -4- 1 26 1R 2 (1k & W4 g)
) il

GRS 1 PR 3. FHRUUITAL G 4a G BOTIERI AL G4 48 (0.71g, 773
80%, LC-ESI-MS: [M+H]=388.2).

S 26, B A] 44 4h (] &

AR 3-(6-(2- AR EIL)NENE -3-F5)- TH-IE P [3,4-d W8 e -4- 2 (A 54 2h) 5 R

G RGP RS S 1P R AR TG Y02al & 0775, AA6-(2- AR Z5 )L IE -3 -2
MiZ (4.46g, 18mmol)iil &4 5 4)2h (2.31g, 77 %68%), LC-ESI-MS: [M+H]=323.1,

BIR2. 3-(4-ZFE-3-(6-(2- T A TR ILIE -3 - 55 )- 1TH-HE ML JF[3,4-d e - 1-HE IR I - 1- TP IR AL
T BRI EYI3h) A K

G R BRSBTS W3ali & 7 &AL 54)3h (1.40g, 7%
40%), LC-ESI-MS: [M+H]=506.1.

IR 3-(6-(2- AT MHEE -3-35)- 1-(WRIE-3-35)- TH-ILE M [ 3, 4-d | W e -4- i b BR Ah (fb &
Yyah) KA R

GBS SI) 1 2 3. HRBITHEY) 4a -G TG &G ) 4h (0.67g, 775
77%, LC-ESI-MS: [M+H]=406.2).
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SEH) 27, B EAE 4i BHS

0
HO
NH, N \O\]BOC NH,
X S 4-F-PhOPyB(OH), {
, N 2 e p
kN/ N I DIADPPh3THFk A dioxane N N
H P~
N N
1 2% H 4i
1 1
NBoc NH-HCI

IR 3-(6-(4-F ARG IEIE -3-5)- 1H-ME PRI [3,4-d e e -4-fZ (LA 21) -6

B HOE RS S AR, R TS W2ait & 0TV, N6-(4- A Bh)nkng -3-2k
iR (4.46g, 18mmol)Hl &L A MI2i (2.32g, 7°%68%), LC-ESI-MS: [M+H]=323.1.

HIR2. 3-(4-BFE-3-(6-(4- T AR TR )L IE -3-55)- TH-ALL M FE[ 3, 4-d W - 1 -5 DR I - 1- FF R A
T@E(%A%m)ﬁﬁ/\ﬁk

HHOE RS St 1P R, RS TG Y03all & O E i &AL & 31 (1.32g, 7 3%

38%), LC-ESI-MS: [M+H]=506.2.

A3, 3-(6-(4- A FLYMEIE -3-55)-1-(WRIE -3-56)- TH-ME M I [3,4-d W g -4- i SR IR Eh (b &
P41y

HHOP RS 9] 1 28R 3. R TALGY) 4a BIG 5 EHI #4654 41 (0.68g, 73
78%, LC-ESI-MS: [M+H]=406.2).

SEHHEf] 28. 1-(3-(4- T FE-3-(6- TR EAEMLDE - 3-35)- 1TH-ME I 3,4- A1 B2 - 1- 55 DR DE - 1-5)-2- 1R
PIEE-2-05-1-T I Hl 2 (AL B9 5-19)

Cl

0 Q

0
NH,
\
P ,
NH ClH L

B RSE S 7. HERUTAEY 5-1 WG ITE, BAEY) 4a B4l 4g, 4 2-
BN IR 2-IR NI ER, #1454 &4 5-19 (202mg, 7% 30%, LC-ESI-MS: [M+H]=520.1).

'H-NMR (5, CDCl;): 8.50 (d, 1H, J = 2.0 Hz, ArH), 8.35 (s, 1H, ArH), 8.03 (dd, 1H, J, = 8.4
Hz,J,=24Hz, ArH), 7.42 (td, 2H, J, = 7.6 Hz,J, = 2.0 Hz, ArH), 7.23 (t, 1H, J= 7.6 Hz, ArH), 7.18
(dd, 2H, J; = 8.4 Hz,J, = 2.0 Hz, ArH), 7.08 (d, 1H, J = 8.4 Hz, ArH), 6.04 (s, 2H, -NH,), 5.19 (d,
0.5H, J=4.0 Hz, -C=CH,), 5.10 (d, 0.5H, J = 4.0 Hz, -C=CH,), 5.05 (d, 1H, -C=CH,;), 4.91 (m, 1H,
piperidine), 4.63 (m, 0.5H, piperidine), 4.45 (m, 0.5H, piperidine), 4.12 (m, 0.5H, piperidine), 3.75
(m, 0.5H, piperidine), 3.43 (m, 0.5H, piperidine), 3.17 (m, 0.5H, piperidine), 2.85 (m, 0.5H,
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piperidine), 2.77 (m, 0.5H, piperidine), 2.30 (m, 2H, piperidine), 1.73 (m, 2H, piperidine).

SEHE 29. 1-(3-(4-F FE-3-(6-FRFAE ML -3-55)- TH-E IR 3,4-d e -1- 55 DR e - 1-25)-2- |/
W %-2-J5-1- T (1 161 - (4. 5 40 5-20)
al

0 Q

0
NH,
\ \
_ ,

. C
af NH CIH \/Q

B RSE S 7. HERUTAEY 5-1 WG ITE, BAEY) 4a B4l 4g, 4 2-
BN IR 2- NG ER, #1454 &4 5-20 (214mg, 7% 35%, LC-ESI-MS: [M+H]=476.2).

'H-NMR (8, CDCl5): 8.51 (d, 1H, J = 2.0 Hz, ArH), 8.36 (s, 1H, ArH), 8.05 (dd, 1H, J, = 8.0 Hz,
J>=2.0Hz, ArH), 7.44 (td, 2H, J; = 7.6 Hz,J, = 2.0 Hz, ArH), 7.24 (1, 1H, J = 7.6 Hz, ArH), 7.20
(dd, 2H, J; = 8.4 Hz,J, = 2.0 Hz, ArH), 7.11 (d, 1H, J = 8.4 Hz, ArH), 5.98 (s, 2H, -NH,), 5.21 (d,
0.5H, J=4.0 Hz, -C=CH,), 5.11 (d, 0.5H, J = 4.0 Hz, -C=CH,), 5.06 (d, 1H, -C=CHs), 4.92 (m, 1H,
piperidine), 4.63 (m, 0.5H, piperidine), 4.43 (m, 0.5H, piperidine), 4.11 (m, 0.5H, piperidine), 3.74
(m, 0.5H, piperidine), 3.42 (m, 0.5H, piperidine), 3.17 (m, 0.5H, piperidine), 2.82 (m, 0.5H,
piperidine), 2.75 (m, 0.5H, piperidine), 2.31 (m, 2H, piperidine), 1.73 (m, 2H, piperidine).

SEHEB) 30, 1-(3-(4- 2 FE-3-(6- (- F AR T )MLIE -3-25)- 1TH-IE A IF3,4-d 1 WE e - 1- 5 DR BE - 1-
H)-2-IR I HE-2-95-1- B I R & (L &9 5-21)

Cl Cl

Q
NH,
\, O DS

. C
af NH CIH \L

B RSE S 7. TG Y 5-1 KGRI, BAEY) 4a B4 4h, # 2-
BN TR 2-IR NI ER, #1454 &4 5-21 (227mg, 7% 29%, LC-ESI-MS: [M+H]=538.1).

'H-NMR (8, CDCl5): 8.51 (d, 1H, J = 2.0 Hz, ArH), 8.39 (s, 1H, ArH), 8.06 (dd, 1H, J, = 8.4 Hz,
J:=2.0Hz, ArH), 7.37 (dd, 2H, J; = 8.4 Hz,J, = 7.2 Hz, ArH), 7.17 (d, 1H, J = 8.4 Hz, ArH), 6.94
(m, 2H, ArH), 6.00 (s, 2H, -NH,), 521 (d, 0.5H, J = 4.0 Hz, -C=CH,), 5.11 (d, 0.5H, J = 4.0 Hz,
-C=CH,), 5.03 (d, 1H, -C=CH,), 4.92 (m, 1H, piperidine), 4.60 (m, 0.5H, piperidine), 4.42 (m, 0.5H,
piperidine), 4.11 (m, 0.5H, piperidine), 3.72 (m, 0.5H, piperidine), 3.43 (m, 0.5H, piperidine), 3.13
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(m, 0.5H, piperidine), 2.82 (m, 0.5H, piperidine), 2.70 (m, 0.5H, piperidine), 2.31 (m, 2H,

piperidine), 1.75 (m, 2H, piperidine).
SR 31. 1-(3-(4-FFE-3-(6- (2- T A ST MLIE -3-25) - TH- AL A I 3,4- A1 ME e - 1- 6 DR e -1-

Hk)-2- R A HE-2-45-1- B R Bl (AL &4 5-22)

B RSE S 7. TG Y 5-1 KGRI, BAEY) 4a B4 4h, # 2-
BN IR 2- NG R, #1454 &4 5-22 (201mg, 7% 31%, LC-ESI-MS: [M+H]=494.1).

'H-NMR (5, CDCl;): 8.52 (d, 1H, J = 2.0 Hz, ArH), 8.39 (s, 1H, ArH), 8.05 (dd, 1H, J, = 8.4
Hz,J, = 2.0 Hz, ArH), 7.37 (dd, 2H, J, = 8.4 Hz,J; = 7.6 Hz, ArH), 7.15 (d, 1H, J = 8.4 Hz, ArH),
6.94 (m, 2H, ArH), 5.92 (s, 2H, -NH3), 5.21 (d, 0.5H, J = 4.0 Hz, -C=CH,), 5.12 (d, 0.5H, J = 4.0 Hz,
-C=CH,), 5.06 (d, 1H, -C=CH,), 4.91 (m, 1H, piperidine), 4.63 (m, 0.5H, piperidine), 4.41 (m, 0.5H,
piperidine), 4.11 (m, 0.5H, piperidine), 3.75 (m, 0.5H, piperidine), 3.44 (m, 0.5H, piperidine), 3.16
(m, 0.5H, piperidine), 2.81 (m, 0.5H, piperidine), 2.75 (m, 0.5H, piperidine), 2.32 (m, 2H,
piperidine), 1.74 (m, 2H, piperidine).

SEHE 32. 1-(3-(4-FH-3-(6-(4- AR EIL)MLIE -3-25)- 1H- AL MEFF[3,4-d 1 E - 1- 28 ) R e - 1-
H)-2- IR I -2-4- 1- W (K 1 & (L &4 5-23)

C1

Q Q

0O
NH, NH,
\

4t NH CIH C ‘L

BRSO 7. FRUTAEY 51 G ITE, BEY) 4a Bl 4i, ¥ 2-

ﬁﬁﬁ‘ﬁ@ﬁiﬁ?ﬁ%ﬁ 2-IRTAIHIR, LAY 5-23 (234mg, 773 30%, LC-ESI-MS: [M+H]=538.1).

'H-NMR (8, CDCl;): 8.41 (d, 1H, J =2.0 Hz, ArH), 8.28 (s, 1H, ArH), 7.96 (dd, 1H, J, = 8.8 Hz,
J» =24 Hz, ArH), 7.01 (m, 5H, ArH), 5.84 (s, 2H, -NH,), 5.29 (d, 0.5H, J = 4.0 Hz, -C=CH,), 5.13
(d, 0.5H, J = 4.0 Hz, -C=CH,), 5.03 (d, 1H, -C=CH,), 4.92 (m, 1H, piperidine), 4.61 (m, 0.5H,
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piperidine), 4.44 (m, 0.5H, piperidine), 4.12 (m, 0.5H, piperidine), 3.74 (m, 0.5H, piperidine), 3.41
(m, 0.5H, piperidine), 3.13 (m, 0.5H, piperidine), 2.82 (m, 0.5H, piperidine), 2.68 (m, 0.5H,
piperidine), 2.32 (m, 2H, piperidine), 1.75 (m, 2H, piperidine).

SR 33, 1-(3-(4-F FE-3-(6-(4- AR ST MLDE -3-25) - 1TH- AL A I 3,4-d 1 W e - 1- 6 DR e -1-
H)-2-F A HE-2-15-1- KBl F (L &4 5-24)

B BRS SR 7. R TLEY) 5-1 MG RTTE, LAY 4a BN 4, 4 2-
BN IR 2- NG ER, #1454 &4 5-24 (205mg, 7% 31%, LC-ESI-MS: [M+H]=494.1).

'H-NMR (8, CDCl5): 8.41 (d, 1H, J = 2.0 Hz, ArH), 8.28 (s, 1H, ArH), 7.97 (dd, 1H, J, = 8.4 Hz,
J>=2.0 Hz, ArH), 7.01 (m, SH, ArH), 5.92 (s, 2H, -NH,;), 5.21 (d, 0.5H, J = 4.0 Hz, -C=CH,), 5.12
(d, 0.5H, J = 4.0 Hz, -C=CH,), 5.06 (d, 1H, -C=CH,), 4.99 (m, 1H, piperidine), 4.65 (m, 0.5H,
piperidine), 4.41 (m, 0.5H, piperidine), 4.17 (m, 0.5H, piperidine), 3.75 (m, 0.5H, piperidine), 3.43
(m, 0.5H, piperidine), 3.16 (m, 0.5H, piperidine), 2.83 (m, 0.5H, piperidine), 2.71 (m, 0.5H,
piperidine), 2.33 (m, 2H, piperidine), 1.74 (m, 2H, piperidine).

SEHESY 34. 1-(3-(4-FF-3-(6-ZR AR MEE -3-55) - T H-ME T [3,4-d 1 e -1-28) DR B - 1- 2)- 298
WNZE-2-H5-1- B K1 % (L 59 5-25)

cl

Q Q

0
NH,
\ \
_ ,

4t NH CIH ‘L

H PRS2SR 7. AR A Y 5-1 A ROV, BALED) 4a ¥ 4g, i1k
A7) 5-25 (195mg, =% 33%, LC-ESI-MS: [M+H]=460.2).

'H-NMR (8, CDCl3): 8.51 (d, 1H, J = 2.0 Hz, ArH), 8.36 (s, 1H, ArH), 8.05 (dd, 1H, J; = 8.0
Hz,J; = 2.4 Hz, AtH), 7.43 (td, 2H, J, = 7.6 Hz,J, = 2.0 Hz, AtH), 7.26 (t, 1H, J = 8.0 Hz, ArH), 7.21
(dd, 2H, J, = 8.4 Hz,J, = 2.0 Hz, ArH), 7.12 (d, 1H, J = 8.4 Hz, ArH), 5.99 (s, 2H, -NH,), 5.21 (d,
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0.5H, J=4.0 Hz, -C=CH,), 5.11 (d, 0.5H, J = 4.0 Hz, -C=CH,), 5.06 (d, 1H, -C=CHs), 4.92 (m, 1H,
piperidine), 4.65 (m, 0.5H, piperidine), 4.39 (m, 0.5H, piperidine), 4.12 (m, 0.5H, piperidine), 3.72
(m, 0.5H, piperidine), 3.42 (m, 0.5H, piperidine), 3.17 (m, 0.5H, piperidine), 2.83 (m, 0.5H,
piperidine), 2.76 (m, 0.5H, piperidine), 2.32 (m, 2H, piperidine), 1.77 (m, 2H, piperidine).

SEHE] 35, FHERBT A (S)-4a B’J%’J%

NBoc NH,
\
|\ NT . ,
, DIAD PPh3 THF \ #~y  dioxane

(5)-3a (S)- 4a
NBoc NH HCl

BT, (S)-3-(4-FIE-3-(6-ZREFEMEIE -3-F6)- TH-MEE R [ 3, 4-d W I - 1-FE)WRITE - 1- FRER AL ]

@E(%A%(S) 3a)El"JAEE
GBS B2, LT )(S)-3-F2 FEN-Bock e A J5oRE, FIZEITL&43a

E‘J’a‘ﬁkﬁ/iﬁ%J%%A%(S) 3a (7°#51%) , LC-ESI-MS: [M+H]=487.1,

HIRD. (S)-3-(6-TREE FEMENE -3-5)- 1-(WRIE-3-F5)- TH-AHL M I 3,4-d ] WEIE -4- i Sh B th (L&
YI(S)-4a) )£ ik

GRS RS2 I 1 P, 3. AR LAY da 6 BOTIERI#ALEY(S)-4a (7=
75%, LC-ESI-MS: [M+H]=387.3).

SEf 36, FHEocHE T AMA (S)-4g M &

HCI

—_—

| i )
DIAD,PPh,, THF kN/ N dioxane

(8)-3g C\
NBoc

BT, (S)-3-(4-FIE-3-(6-ZREFEMEIE -3-F6)- TH-MEE R [ 3, 4-d W I - 1-FE)WRITE - 1- FRER AL ]
BB H0(S)-3g) A ik

GBS B2, LT )(S)-3-F2 FEN-Bock e A J5oRE, FIZEITL&43a
[ T & A S 0(S)-3g (1.40g, 773 40%) , LC-ESI-MS: [M+H]=488.2,

IR 3-(6- 2R AR FEMEIE -3-55)-1-(WRIE -3-%)- TH-IEL L [ 3,4-d W g -4-i 2R R b (fb &4
(S)-42) 15 Ak

G DRSS 1 PR3 R A Y 4a & i & A 0(S)-4g (0.71g, 7~
# 80%, LC-ESI-MS: [M+H]=388.2).
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SEHEB 37 (S)-1-(3-(4-FFE-3-(4- K E K- TH-MEPEIF[3,4-d 1 e - 1- 55) DR e - 1- 32 ) - 2- 5
-2~ 05 1- T (1 561 %% (AL B H0(S)-5-2)

O

NH,

(8)-5-2 C\L

B IPRZ SR 7. REREITAL S 5-1 WG RITiE, 8 2- NI R 2-5 N M
BRI &AL &) 5-2 (312mg, 753 51%, LC-ESI-MS: [M+H]=475.2).

'H-NMR (8, CDCl;): 8.36 (s, 1H, ArH), 7.64 (d, 2H, J = 8.0 Hz, ArH), 7.41 (m, 2H, ArH), 7.16
(m, 3H, ArH), 7.10 (d, 2H, J =7.6 Hz, ArH), 5.66 (s, 2H, -NH>), 5.61 (m, 2H, -C=CH,), 4.92 (m, 1H,
piperidine), 4.70 (m, 0.5H, piperidine), 4.52 (m, 0.5H, piperidine), 4.15 (m, 0.5H, piperidine), 3.99
(m, 0.5H, piperidine), 3.82 (m, 0.5H, piperidine), 3.51 (m, 0.5H, piperidine), 3.24 (m, 0.5H,
piperidine), 2.92 (m, 0.5H, piperidine), 2.33 (m, 2H, piperidine), 1.79 (m, 2H, piperidine).

SEHEB] 38. (S)-1-(3-(4-FFH-3-(4- R F L FHE)- 1H-IE M I [3,4-d BB e - 1- 8 ) DR BE - 1- 36 ) -2- ]
R2E-2-45-1- B KI5l & (L & H0(S)-5-3)

{ N
NZTN
(S)y-4a C\ (S)-5-3 C\
NH.HCI ‘L

BRSSO 7. AU TAHE 5-1 -G MOTE, # 2-FINGERE Sl 2- NG
B &AL B 5-3(225mg, 773K 33%, LC-ESI-MS: [M+H]=519.2).

'H-NMR (8, CDCl;): 8.35 (s, 1H, ArH), 7.63 (d, 2H, J = 8.0 Hz, ArH), 7.39 (m, 2H, ArH), 7.14
(m, 3H, ArH), 7.10 (d, 2H, J = 8.0 Hz, ArH), 6.04 (s, 1H, -NH,), 5.78 (m, 3H, -C=CH,, -NH,), 4.92
(m, 1H, piperidine), 4.66 (m, 0.5H, piperidine), 4.52 (m, 0.5H, piperidine), 4.13 (m, 0.5H,
piperidine), 3.97 (m, 0.5H, piperidine), 3.78 (m, 0.5H, piperidine), 3.21 (m, 0.5H, piperidine), 3.11
(m, 0.5H, piperidine), 2.92 (m, 0.5H, piperidine), 2.26 (m, 2H, piperidine), 1.72 (m, 2H, piperidine).

SEHE 39. (S)-1-(3-(4-F Fk-3-(6-F S FEMENE -3-5E)- TH- i MEFF(3,4-d ] BE B - 1- 225 R e - 1-
H)-2-IR I FE-2-975-1-H (16 & (AL 5 40(S)-5-19)
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N
"
S)-4g C\ (5)-5-19 C\
NH.CIH \L

BRI 7. BTG Y 5-1 WERMITE, G 4a BHR(S)-4g,
2-FNKGIR ey 2-IRNIGIR, HI &AM (S)-5-19 (242mg, =3 36%, LC-ESI-MS:
[M+H]=520.2),

'H-NMR (5, CDCl;): 8.52 (d, 1H, J = 2.0 Hz, ArH), 8.36 (s, 1H, ArH), 8.03 (dd, 1H, J; = 8.0
Hz,J, = 2.4 Hz, ArH), 7.421 (td, 2H, J; = 7.6 Hz, J, = 2.0 Hz, ArH), 7.21 (t, 1H, J = 8.0 Hz, ArH),
7.19 (dd, 2H, J; = 8.4 Hz,J, = 2.0 Hz, ArH), 7.09 (d, 1H, J = 8.4 Hz, ArH), 6.06 (s, 2H, -NH»), 5.18
(d, 0.5H, J = 4.0 Hz, -C=CH,), 5.10 (d, 0.5H, J = 4.0 Hz, -C=CH,), 5.05 (d, 1H, -C=CH,), 4.91 (m,
1H, piperidine), 4.63 (m, 0.5H, piperidine), 4.45 (m, 0.5H, piperidine), 4.11 (m, 0.5H, piperidine),
3.75 (m, 0.5H, piperidine), 3.44 (m, 0.5H, piperidine), 3.17 (m, 0.5H, piperidine), 2.85 (m, 0.5H,
piperidine), 2.79 (m, 0.5H, piperidine), 2.32 (m, 2H, piperidine), 1.72 (m, 2H, piperidine).

SEHE] 40. (S)-1-(3-(4-FFE-3-(6-FFFEMENE -3-55)- 1TH- At MEFF[3,4-d ] BE B - 1- 25 IR WE - 1-
H)-2- S I HE-2-05-1-Ha (16 & (AL 50 (S)-5-20)

R |

/

NZ N
(S)-4g C\NH' CIH (8)-5-20 C\ \L

BB SCE) 7. BTG Y 5-1 WERITE, BIGY 4a BHR(S)-4g,
2%%%@&%%&#\3 -A NI, H& LAY (S)-5-20 300mg, 77H 49%, LC-ESI-MS:
[M+H]=476.1).

'H-NMR (8, CDCl;): 8.52 (d, 1H, J = 2.0 Hz, ArH), 8.37 (s, 1H, ArH), 8.05 (dd, 1H, J, = 8.0 Hz,
J2=2.0Hz, ArH), 7.45 (td, 2H, J; =8.0 Hz,J, =2.0 Hz, ArH), 7.26 (t, IH, J = 7.6 Hz, ArH), 7.22
(dd, 2H, J; =84 Hz,J,=2.0Hz, ArH), 7.12 (d, 1H, J =8.4 Hz, ArH), 5.99 (s, 2H, -NH,), 5.23 (d,
0.5H, J =4.0 Hz, -C=CHy), 5.11 (d, 0.5H, J = 4.0 Hz, -C=CH,), 5.06 (d, 1H, -C=CHy), 4.92 (m, 1H,
piperidine), 4.63 (m, 0.5H, piperidine), 4.43 (m, 0.5H, piperidine), 4.12 (m, 0.5H, piperidine), 3.74
(m, 0.5H, piperidine), 3.42 (m, 0.5H, piperidine), 3.18 (m, 0.5H, piperidine), 2.81 (m, 0.5H,
piperidine), 2.77 (m, 0.5H, piperidine), 2.34 (m, 2H, piperidine), 1.73 (m, 2H, piperidine).

SEHEG] 41, R5h Btk SBEMHITE PR RSN R I I

AR AP EIARS Btk SRS HIE I e ik
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F 2590 T DMSO Hifilpk 10 mM Ml 2598, AR S0x IR B 2502 T, Dk
UL 3 MRE SRR, Zr %0k 25 0M, 8.33nM, 2.78nM, 093 nM, 0.31nM, 0.10 nM. 7E 96
FLBCE I 10 pL 50x 25404 FIVR, PRI\ 90 uL 1x JABRZE TR, e EEW 10 704,
M 96 FUNR A FLEL 5 uL ¥652 5 384 LR, 384 FLARML B 2 BAL. Wl . % 2.5x k2
TV EEEIION 1x BBERERRE MR D . MESS 2.5x BRI : K FAM FRic YRR ATP A
Ix PR E M o FEINE 5 ul 2453 384 FLERH, A 10 uL 2.5x BREZEM s, ERmE
10 7380, 78 384 LB I 10 pL 2.5x FEAKESH, 28 CHEE 1 /0. A 25 pL Z ks ik
RN E FEHR AR, LA TR H BTK BB 1Cs0.

T8 FHAS [R] ) S fAofe R 9 0995 400 LN i B R AL S b AT 1 AR e ot v e ) 000

Afokk: AEdie (A549. PCO. AFLIME4ERMCET). ANBE4M (SGC7901). &
PERTBEAN M (1 10 40 ML (HL60) A 40 i 5 36 e 2541 e (PCO-IRD.

Brgedk. A549: RPMI 1640 521 135

MCF7: DMEM-+&4- 1%
SGC7901: RPMI 1640 +Hi 421 7%
HL60: RPMI 1640+ A4 1Mi%
PC9: DMEM+fE4: i i&
PCY-IR: DMEM+J&4: 13
PRI B2 T DMSO HilaR 10 mM (A2, IT3%— & L RAE R 5 AR
AR CIRIREE 100x),
I8 40 B AR 4R B 5
H4 BT BB /SRR 983 40 i AS49, MCF7. SGC7901. HL60. PC9. PC9-IR, T 37°C. 5% CO,
MR AP IS, R KB 70~90% A4S (G EEAR i ] Duck’s EDTA 74k JGA£4C),
HFUasE8 i

FhJEE 40 il A549. MCF7. SGC7901. HL60. PC9. PCO-IR, {F 96 FLH_LFl A 4000 4~/200uL/
fL, F37°C. 5% CO, A MuE I 46 H I B 4. BALIMALAEY) 2ul, KRN 50uM, 10uM,
2uM, 0.4uM, 0.08uM FL[FE T 37°C. 5% CO, AHMadE T4 E 72 /DI, L DMSO(2%) 4 *f
W2, 72 /NBTJS, AN 20 uL CCK-8 %, BT 37°C. 5% CO, #ifussa=sai-h 4 /Mo, H
TAHMY 40 M B R A CCK-8 W AE A I 40 L FLAE 9 2 A I I BBARAXAE 450nm
EWOGAE (OD 1), Frf3didl 1 T 1Cso-

IR R AR A% = [ (W4 OD {H-2¥H 4 OD {8)- (HI#541 OD
{-4% 141 OD 1) 1/ ChfFE 40 2 OD {E-25 141 OD 1) x100%, fH CalcuSyn #AtitE k15251

I BE(ICs0)
X1 RS YIT BT S5 35 P R0 A4 A b b Jea 41 e B8 5 0 sl v
Compd. BTK JitIeg 0 B 3 S PR (IC 50, uM)
(ICso,nM) | A549 | SGC-7901 | MCE-7 | PC-9 | HL-60 | PC9-IR

BB 2.1 9.64 15.52 21.77 0.023 | 15.96 0.75
W& 5-1 4.9 823 10.11 18.91 0.032 | 1221 4.45
e 5-2 2.0 4.44 2.89 12.22 0.018 6.01 0.72
&4 5-3 2.3 547 3.47 13.36 0.022 418 1.09
e 5-4 3.9 8.11 13.27 1821 0.025 | 13.52 5.66
&) 5-5 3.1 7.29 1233 21.20 0.020 526 4.56
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&4 5-6 3.5 6.58 10.12 16.21 | 0.028 8.33 1.22
W& 5-13 6.9 7.23 4.98 15.12 | 0.029 | 16.31 2.87
WwEY 5-14 2.0 422 4.05 12.98 | 0.016 571 2.98
WwEY) 5-15 3.5 6.05 4.95 1598 | 0.025 8.62 1.61
wEY) 5-16 5.9 8.12 5.20 1723 | 0.031 | 17.32 1.75
wEY 5-17 2.1 5.68 3.22 14.87 | 0.011 2.58 0.98
WEY) 5-18 3.4 6.85 3.66 13.26 | 0.035 4.93 4.59
WwEY 5-19 14 0.95 4.56 15.22 N.T. 4.46 0.44
&) 5-20 12 2.52 4.48 14.89 N.T. 9.98 1.49
WA 5-21 28 1.24 8.89 16.23 N.T. 12.25 1.23
W& 5-22 33 3.38 7.89 16.25 N.T. 11.53 2.37
W& 5-23 298 0.90 8.78 14.59 N.T. 7.79 0.81
WwEY 5-24 277 2.04 8.13 15.82 N.T. 7.25 1.65
EH)(S)-5-2 1.9 1.33 2.67 14.36 0.05 6.01 0.70
EY(S)-5-3 2.1 3.89 3.05 11.36 | 0.036 4.18 1.11
WAEY)(S)-5-19 11 1.05 3.51 13.21 N.T. 341 0.44
WEH)(S)-5-20 10 2.23 2.38 15.46 N.T. 8.91 1.36
N.T. A KM

MFE 1 PR AT DLE L, A LS5 BTK #8848 S i3m S v, im0 T 10nM,
SRHMEX AR A R TR AR Y, UEHAE NIRRT o A5 N s R SR MR AR A 5w, 4R
T ERA BTK BRI M o (002, B4 L, Bkt &4 5-1~5-6 Fl 5-13~5-24
YR T HA Ll B T FR S Ay i ) e 4 B T 0 I M, AN OO S AR 4 B TR S R

(A549, SGC-7901. MCF-7. PC-9), HX I 4nfl (HL-60) [FIFEantt. 2, 154 5-2
76 SGC-7901 40 b3m M E 17 5 £ [FIIN, A &97E PCO-IR (& HEE JE i 251 PC-9 4i iy
FED A [RIRE s H e 25 ) P A e S v e BRI, AR BH AT K ) m] FHAE BT HHH51
BAT FE W E v # 5

SEHEG 42, BARE IR

FREUHT A8 () 32 A A1) 100mg, 235 T 25°C £2°CHE— & B KI5 (1ml, 3ml, 10ml,
100ml> v, BRRE S P IREE 30 0B WEE 30 BN ARG OL, e n] Mg, oA
SEAVE R .

LS R BN, LAY 5-3 78 100ml EHINA H > K, SHPEZGRE X, 8
T . TS 5-19 7 100ml B FIAT 5E ¥4, 75 10ml BFA /NI R, JB TS,
tbAb &4 5-3 B3 m . BB DF AR AR TSI 2425 T AW

SEHE] 43, ARSINURE SN AT ) 1 BT ) SR A

B, KAMEY 5-3 T EA Btk f5, HASIMEFRIKREREEE G, HiEEAS
WE (W44 JB. Smaill %, JMed.Chem. 199942, 1803). M.k, HEiljfitk, WER| T =
BT ERT NAL 54 5-3 Fl Btk Z MM B &P TR A 1:1 (A1) 4:518,18 /K1,
I Btk MRS Ak 33487; B AWML 34005, SEMI{E A 34005),

HWK, XA EY 5-3 H5FMaRILE 3 /M JE, 2 HPLC-MS 3, KIS &
Yy 5-3 AR NP PR BRI e, SR IMA R TP B AR (5-3 IRNAAR,
LC-ESI-MS: [M+H] 681). [Kit, Frilifiifb& BAa 80000 1 &3S 5 skige )i, X
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W] B T S4B BLARAE PR b Btk SEAHI IS5 2k 5 BE I 24 AT 2 JE AH 24, (H R AE 40 i 20 |
ReRH 2L AR e,

SEiif] 44, CRRZB) 122505

CIHAT R JE 2L, 258 T A aM5-2 5-3F15-1970 K BRI 254830 2 i, AL
PRIV . LAISD KB SIS, #EH % 220me/kg, RBEIKENF 4 255me/kg. #EH A 2R
B EUM IR 25 240.17, 033, 0.5, 1, 1.5, 2, 4, 6, 8, 12, 247NN 5 3 ik 28 245 BN A] £540.05, 0.1,
REW, WEYS5-2. 5-3M5-190) L IRAEDIRIH 73 51 825% 17%F119%, A5 e 44
FIHER12%, FEfb&85-2. 5-3F5-197E R s e A& Jef 7 I B B & &
R REAE T NG IERZ i I N RS INJG, EAEmM I aTHE T, E1 BRI
B R A2 B — e R B PP, A Ry T 2 R T AR R AR R

SEHEG] 45: EFALEY 5-2 F1 5-19 {897 RME R &

1E Balb/c /MR H, 1l FHIRIEEAVUARIE L FEE § 017 % (Nandakumar %, Am. J.
Pathol. 2003, 163:1827-1837) . HAKTF VAL R : 4628 0 K, 7E#ENE Balb/c /> BRIk N 7157 100mg/kg
U I AL JEER (1) Chemico mAb &7, 7E5 1K, MEEWNES 1.25mg/ke Ti2 M. 7656 2 K
£ 12 °K, #% 10mg/kg LG 5-2 F1 5-19, FERORG 25 1 1R SR KW, (L&Y 5-2 1 5-19
P HA RN SRR RER, HAACRYE, B A IR R P40 MR . 1R
WA, RUMERFHALRE K, HICALRHIMEMZAENAY 5-2 T 5-19 097 513208 B 0l .
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BURI RS
LA U A BRI, SO CE T, SR T %

Rc\'/\/
NH, \=V; ‘Rb

\,N
N
O
N\L
X

OGS R R B 22 B2 W B BUA R G4, Hb: Ra, Rb, Re M7
#H H. K2, -CF;. -CN. -NO,. OH. NH,. -L-C;-Cs fJ%t3k. -L-Ci-Cs K14
JE -L-BUREEERAR 07 2 . B-L-HU QBRI 7 2%, o L 28, O, S,
-S(=0). -S(=0),. NH. C(0). CH,. -NHC(0)O. -NHC(O)={-C(O)NH, X i H
£ f%%,Y1Yﬂﬂ¢ﬁﬁﬂC N.

PP EES E ER R HIR), R EAE T, R IE R T S
Rd,

N

Rd,
Rd;
0
Rds Rdy
NH,
N~ S

N
o
e
X
SO AR L 252 E Rl S EEF &Y, HA: Rdy. Rdy. Rds.
Rd,. Rds 37 Hy K2, -CF;. -CN. -NO,. -OH. C;-C; [F1)5 48 3L 80-NH,,

Xﬁﬁ” AR
R & TR = LW I IS I S v oo e < N = R S B 1= W 0 | S 20 A
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\

N
N
O
N\Q
X
III

SO R AR 2 AR B EE A S, e X EE. &
R
4. — A G WK A PR IO, R EAE T, RIS IV 4
Rd
Rd,; 2

s e R RS L 252 BT ks E ), H: Rdis Rdas Rdss
Rd,. Rds J7ihft Hy X% -CFs. -CN. -NO,. -OH. C;-C; [{%¢48 5. Bi-NH,,
XEHF. AR, Y, Y2 EH CO N, Y, Y2 20F 41 ikH N,

5. — P S s R R, R T, HHEAWA VRS-
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e R RS L 25 E TR s R A Y, b XOE AR, Ak
WYL YL, ST H CV N, Y, Yo 2F Ak E N

6. —MAWAEY), TR AWAGYAE 2D FEEA S DL —Fhei 2
Fh k2 bRl s2 BRSO ), TR i T 4L 50 2 AR Bk 1 2 5 iR — I
FIT I P A 5 s S PR B U S ) TR B 25 e A BT &)
BHOG A RTE 25 BRI 3 IR A S B O A= e AR K ) S 4
FAEE—ME R Z R

7. WIBCMBR 1 22 5 P IO BT F A 5 P el BRI 1) 714k 4540 B
HOG 2 e AR B 22 b ] 45252 1) SR B 71 B A0 i 45 09T B IR AE 48 1) AR
2 S TR R M PP SR B e RS B RE 29 R N

8. WIANHIESR 1 & 5 PAERE— TR 1 AT S i 2 IR IS R 5 4 &
HOG 2 F AR B 242 b ] 45252 1 R B0 ) B A0 ) 2% SR BRI AR 25 W) B
48T F YA T 4 MG A s 259 KR

9. WIBURIEESK 1 &2 5 WP AF R U 1 A7 65 P Sl R BRI 1) 714k 4540 e
HOG 2 F AR B 242 b ] 45252 1 R B0 ) B A0 ) 2% SR BRI AR 25 W) B
i YBIT REIE P N

10. WIBCHER 1 2 5 TP TR T I (1 A7 S (s 2 BRI F0 71 Ak 5 4
HOG 2 F AR B 242 b ] 45252 1 R B0 ) B A0 ) 2% SR BRI AR 25 W) B
A8 YRIT BRTIRAE S ) B B S P 254 R A

11 WIBCRIBR 1 2 5 TP AR T I (9 A - (o s 2l BR Vg #1077 Ak 5 4
HOG 2 F AR B 242 b ] 45252 1 R B0 ) B A0 ) 2% SR BRI AR 25 W) B
8 VT AL BEARIE 25 R
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