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LL1.1.1 EGFR ## A &K T — &3 8 A A ¥
EGFR-TK 401 f] 77 , 75 v vl Bk 55 449 ) ) 4 v 5 A UL BUAR
ke A B T Rt s hE R S E e At .
1A 1 X HF 4% EGFR F1 EGFR™™ ) 1C,, 43 51 K 0. 16
5. 52 nmol/L, f&&hxt A431 F1 H1975 Fifrsgd 40 bk (19 1C,, (&
51 0. 13 # 1. 24 wmol/L, 4, k4% 1 Xt EGFR R4k
#ﬁﬁ@ﬂ*i@ﬂﬁﬂ%i’%ﬂﬂﬂ&?ﬁ?ﬁ%}im%iL-tE:B’aéﬁiﬂﬂﬁ
Y. a9 1 efi; EGFR™™™ ™M H1975 i i) # LA i
mfﬁl@rf PEVEHT S, K 30mg/ kg FIHREH 4259 d )5,/
FUIIR 9 T/C% H3 19. 5% , HIC/INBRAE T8l 4 T B o sk
B E IR T — R 4-FSEEW IE[ 2,3-d ] WENE (1) 6-4E Tk
e A= ¥, K 2 8 & W & B X4 B 4 A EGFR
EGFR™™* g 2t iy 400 ) 46 41 0 Hb b &9 2 ~ 6 ¢
EGFR™ ™™ty 1€, {8 43 51 4 0. 024 0. 002 0. 004 ,0. 004
0.003 pmol/L,7E 1 wmol/L ¥R EEF JL-F-fE 56 4= BT A431
EGFR Bk . @i 3 RIESE, fb &4 2 2 EGFR #A ]
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BT AT — RV 2-5 5 DK e ) 6 £ 4-2 S s g
WRATAE Y, FLAT SR EGFR IE 1D . k&9 7 %t
EGFR () 1C, B4 0. 47 nmol/L, 764 4 264 F % A549 1 HT-

29 1 1Cs B 43 51 A 0.77 F1 1.31 pmol/L, 7 ikt 58 5% 14 F *f
AS549 F1 HT-29 ) IC, {53514 0. 18 1 0. 28 pmol/L, ¥ F

HAERFEMEREE.
[.'
HN/GK

|
7 N/\/\/\O N/)

1.1.1.2 VEGFR 4 A &HHIFG MR T —RY N-(2-45-
V-3 [ ] Wme-5 -3 ) memk4- S BERT A | IR 81 it 3
VEGFR-2(KDR) H)5RECMHVER . Hrh k&4 8 % VEGFR-
2 (9 1C5, {4 0. 03 uM, % MCF-7 1 HepG2 48 41 ffa fty 1C,,
{E43 5024 1.2 F113. 3 wmol/L,

AT —Z 5 BA VEGFR-2 ) il i 1 60 156 45 3 IR 17
A A 9-11 KB B E K VEGFR2 ) il 3% 1,
ICs, {H 535 4. 06 4. 55 Fi15.26 nmol/L, H{b&a4 9 %
B X 22 Fl i 98 40 Bk B9 A K ) 5 1, X SGCT7901
K562 .SH-SY5Y il LoVo () 1Cs, {E 435K 80. 9 .2.23 10. 4 F
111 pumol/ L, #9556 Z2 073 32 B, 106 245 6 JUR 1) oF% i 2 4 1=
AR BB 4B 37 5 | A B L TT LA SR RIS 1 A i
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1.1.1.3 BRAF #p#)# B IFA M T — R & 4 B
KA () 525 Bk H-0tk 6 7 4 490, % BRAFY® B4 0 il 45
FA', ACRALE Y 12 % BRAF () 1C,, {5 0. 33 umol/L,
AR AT WM266. 4 1 A375 A=Al (1 1C, {543 59 A 2. 63 il
3. 16 pmol/L,
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T RHIAER 5 B-Raf B 19S55 SR 7R 8
HA A AR b 8T T — ZR51 V- 42 4 Bkl g -2-
IR AT . R MTT 3%, 3F 0 H ARk & 9 % H460
HT-29 il MKN-45 =t I8 200 Bt bk 1 ¥4 il 76 . 30 HI
PrAl A4 i B R BRI P TR T e S R R e
24, P kG4 13 % H460 Fi1 HT-29 1) 1C, 148508 1.1
12,3 wmol/L,fLA 1) 14 % HA60 Fl HT-29 19 1C,, {4551 4
2.3 f1 1.7 pmol/L,
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o SN 14 R=H; Ry= O-F;

1.1.1.4 ERK#pH A &3S W T — &5 HA NO Bk
PEM R SR, Wt BHLWT MEKT Fit ERKD (%) f2 1k
A= B i 98 1 L, Xt AS49 . HeLa, A2780, A2780/CDDP #
HUVEC 4l Jfd it 8 {8 B AT A0 S . Hoep (b 9 15 76 1k
TR0, BN 245 98T 40 U bk A2780/CDDP MDA-MB-231/Gem
F1 SKOV3/CDDP EA7 il 15 14, 1C4, {43 51124 0. 062 0. 14 i1
0. 14 pmol/L, &5 & B, 1b-G 4 15 XF-IE i 4 i T29
T FAEARG , 2R 30 A % i 40 L 1 B 26 1
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B ST — 29 B AT s EURR A 1 s 0 v R 4-
(4-HURIRE ) -5,6,7-— Bt G I vE ek L & 4 AR RAL D)
16 % PC3 MGC803 ,A375 Fil AS49 (i) 1C, {Ei4r5 K 1.8 2.8,
1.3 F1 2.9 wmol/L, 1 T PR+ Xf M8 3% 4k & J& (% PC3,
MGC803 (A375 F1 AS49 (1 1C,, (4> K 7.2.7.6.7.2 Fi
9. 8umol/L) ., fb& 4 16 % NH3IT3 {40 il 1% HEAR AT, Fe 30 1h
RFIE R AAMAS R VR B . R 98 & B0 A6 & 4 16 il ik W 8 0 vk
JEEAHAE UM ERK1/2 F1 P38 AR Ak , 3T fik 2 iz ik &
P A B AN M A e

L1LS  c-Met $edgdpdl ) BEHFA M T — £5 = 2t
MR 45 K 1) o-Met 41011 %), AR RAL S 17 X o-Met i (1)
1Cs fH 4 5 nmol/L., ELYE /I FL{A P 2 B0 ) 42y i 85 g 18 3
J1EERR R T BRFE A 0.66 L/ (hekg) AR08 1.7 b, 1
A=W FER 22, R 27. 2%, faf UBT MG firsi fr) 4 LA Y

it

IRIe R, 7E 1.2.5 #1110 mg/kg FIREAZGAIGTR , ip9@ 21 K
A AL 3 43 51 2k 52. 8% \76. 6% F1 92. 8% , 5 7| HH K i
P, e st R, A MEEE) /N R B B
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VTG BT — Z2 51 35 A Ik 1 i I (A 1 7 25 4 - ik
WA A B, G Ak B 9 18 X e-Met Y 1C,, {6 K
2. 15 nmol/L, I Bt %f HT-29 H460 Fil A549 ix JLAE b8
A B ) b 3 AN M R R L 1C, B 4 51 R 0.10,0. 13 F1
0.05 pmol/L""
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WA T — R H A 1,2,3-—=20mk4-H e 35 1
6, 7-HARCAY4- (2-9UREHE ) ek AT AR, Ho USRI &1 19
X e-Met A Y 1C, {8 A 1. 04 nmol/L, Jf & B H % MNK-
45 U87 MG HT-29 'H460 F1 A549 ix JL &k [ & 40 it % () &
40 M0 5 E H, 1Cs, (f1 42 51 & 0.021,0.85,0.12,0. 15 Fi
0. 08 pmol/L ",
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B T — RIVAAT 4-5040-3,4- SRR 1 - Bt
SEH 6,7- B CA-A Rk AT A4 IRk 20
K e-Met A Y 10, {84 1. 63 nmol/L, - £ Bl XF H460
MNK-45 HT-29 F1 MDA-MB-231 33 [P il i 200 ke 1) i 2 400
IR, 1C, {4351 24 0. 055 0. 071 ,0. 13 1 0. 43 pmol/L,

AT — RN A S-( 2B P k) BE0E-2,4,6-=
i P s kAT 2 L AR R AL B 21 X c-Met WA 1Y
ICs, (A 1. 15 nmol/L, #H X T 5 Fft ik 4 2 1% & ( VEGFR-2 |
FIt-3 \PDGFR-B .c-Kit Fil EGFR) & 81 i i J& ve 8 1k, Jf- R 3
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%t HT-29 . H460 \MNK-45 . A549 F1 U87 MG ixX i ¥k Iy 40
R £ S 2 440 L TG, {BL 43 51 24 0. 13,0, 051 ,0. 057 ,
0.072 F10. 64 pmol/L,
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1.1.1.6 Bruton & £ 8% 844 #  RiFGR T — &5
2,5- B E 25 0 A 3k 4 YR AT 35 Bruton i BRI Al
(Btk) 0 i 71, H b fb &9 22 F1 23 3¢ Bik (1 1C,, B K
5 nmol/L AT 4. 4 nmol/L, H 7B H %578 A9 HL b 48 40 ity
RGNS I, 1A 22 15/ FURS HLR A
w8 () e IR 4 (L 4, AT B X B Tbrutinib,
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LLL7 FAKdp®lH  BotE& T —RI &4 HIF ke
KPR 2- L AR HE-S - HEWRMRATT A 9 , S e B4 L AT SR AR
FAK $00 55 335 1 0 () 0 P T 1 . P A 24 34
FAK ) 1C5, fH H 0. 45 pmol/L, f&51%F AS49 FiI Hela 4 i fr)
1Co fE 4351 3. 11 F12. 54 pumol/L,
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1.1. 1.8  Aurora #Bdp# /7 SR T —ZR9 & ARG
A (14 4- 22 Jk ns o Wbk 437 25 40 9 22 T B A1 B9 A S Bt i s 1%
PN H kAW 25 % A549 NCI-H661 . HT29 FI1 LoVo [t

ICfE43 510 3.1,1.5.1.2 F1 0.9 pmol/L, X} Aurora A )
1Cs, (B 3 61 nmol/L, T FHAE X HE ZM447439 , Kt 3 46 750 B
IS 25 B E5 A T Aurora A (1) ATP 25&47 s =4
FHIAE R .

BHE T — &5 N-=HURRmEnEfiE ' b kg
¥ 26-29 %t Aurora A £ ICy {EL43 51K 22 .10 .8 F15 nmol/L, &f
250 IR 40 L R X HAT SR BU R e . kB 26 1
0.01 F1 0.1 wmol/L {3 & nJ fi ¥4 CNE-2 41 Jifg BHL #F T
G2/M #..

:
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L1LLY %¥esst e BIIEGRT —R5
N-(2- -1 H-53F [ d ] Wk mg-5-% ) s s k- fie 25 440 £) c-Meet
I VEGFR-2 XU # f )"™ . Hvb f & 9 30 3 c-Met Fil
VEGFR-2 4 1Cs, {843 511 47 0. 05 F10. 02 pmol/L, {4 & Xt i Ji
itk MCF-7 1 Hep-G2 (4 1C, 43514 1.5 #18.7 pmol/L,
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N) 30

BHE R T — R 5 VH-ME W 3F [ 3 ,4-b ] 0tk -5 - Bk i 45
Hf EGFR i1 B-Raf"*™" 28 28 (& XU H 0 i 00 . k&t 31
%if EGFR F1 B-Raf """ {15 1C,, {54351 % 8. 0 151 nmol/L, X} &
A PERARAT P i 25 4 S o 3% 90 0 8 40 M 1) 1C, {8 39 76 T
THURE JR 9% ), X SK-MEL-28 #1 SK-MEL-28 PR30 { IC,, {4+
5% 0. 13 F10.45 pmol/L, 7Efit2f) SK-MEL-28 PR30 M.(5
FIE AN EGFR 113635/ WiDr il dnich , tb& 4 31 fedkse
i) MAPK {55 &2 09805

R, 26 Ri=-OCHyR,=H
27 Ry=-Cl. Ry=H

28 R\= H; Ry=-CN

29 R,= H; Ry= -SO,NH,

0

N R,
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BT A BT — R 5 = FRREWE 0 R A4 55 v v ok 2 4y
1) EGFR A1 HER2 XU 41 il 7] , L o 280 4 2% W10 0 s ek 4% g
T A A 3 U HH A6 A, TR 1 s s Bk 45 44 1)
A B LR X ik 98 40 384 5 Fn EGFR A & HER2 (14 5 i )
HIEPE Lt 32 X EGFR # 1C, {4 0. 046 pmol/L,
%if N87 \H1975 ,A431 , BT474 1 Calu-3 fiff& 41 Mk (9 1C., i
43514 0. 046 ,0. 30,0. 23 0. 24 F10. 14 pmol/L,
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BT — R N-Ge skl N-25 BB S lefii gy ™,
F SRB K T A6 A W RS B AR 1 B s . kA9 33
Xt K562 44 a2 B 1 5 5 i - 7 B 1 ZE 1 FH (1C, {8 0
7.8 pmol/L) , H &7 BRI PE A T KS62 4 a1k
9 33 FTLUT 40 R 8 # A Fi CDK2 {25k, i 5 n] LA
T p-GSK-3B(Ser) i) F ik, M i Wnt/B-catenin {5 5 5% F
AR T K562 41 i P4 T

11,2 2 R BR/ 7 2UBR R & 0 Bl 3y o) )

11,21 Chkl ¥l &) A FHZEY s 7% HE R 3R, BT F &
I T —FR B e - v i 45 4 G Chk] ST, K 28U G
Yt Chkl 22 B H 42t 04 400 i 75 vk, b4k & 9 34-36 xit
Chk1 {1 1C,, {43510 4. 05 6. 23 #12. 33 nmol/L'®! {&4h40
AR, X 3 MM A Y S a0 i 254 6 2 SO
T ARG U RIVE R

" 34 R;=Cl: Ry= —O
2> NH T}VQ NH
N
S

35 R=Cl; Ry= —@\

N

N o 36 R)= Br; Ry —O
NH

1.1.2.2 4R F PBBK,mTOR i@ % ¢4 3 4) #)  &itSmM T
— Z 5 2-HAC A 3 1 e -5 - ( AR K 6 - B il g -6 - B ) %
I BEI AL 40, 3 S0 45 4 B 1k A 4 e B i PIBK 410 i) 3%
H, R FAAS Y 37 3t PI3Ka, PIBKB ., PI3Ky ., PI3KS il
mTORC] {4 1C, {E 43514 14,190 .56 74 F1 65 nmol/L, A4}
T 40 A A 300 ) 3 4 0 3 7 L A5 4 37 X A549 HCT-

R

116 .U87 MG F1 KB Zififuft) 1C,, {4+ 5% 4. 32.0. 54 1. 37 #l
4.45 pmol/L, 1LA%r 37 KR U7 MG R MR (1944 Py 3% M
P 7R 20 mg/kg 3 50 mg/kg BYRIET, 06 AR Y
A AR 4 51K B 30. 05% Fil 57.20% .,

37

Bt A T — R85 7,8- A -SH-WEWG I [ 4,3-d | HERERT
HEH),10 wmol/L YR BT BB X mTOR i £ 410 il 7 1k
k44 38 % mTOR ,PI3Ka ,H460 F1 PC-3 (1 1C,, {& 433
70.80,12.0.,7.43 F111.90 pmol/L>

G

N N’ N (0]
H |

38

W 2- HY S -3 - i R 5 4 Y R A 2 2 - i g
XA B Gk, Z BT — &4 PI3K Al mTOR XU i)
7, FH MTT 3505 T 16 & 1 % HCT-116 , A549 \MCF-7 #iI
U-87 MG [ AR AME &, o 1h 44 39 X 1 A 40 g #k Y
IC fH 435K 1.95 0. 50 1. 70 #14.75 pmol/L, FL %t AKT FI
p-AKT” BATRE I A 36 4 . k44 39 X #R Rl HCT-
116 AL 04 A 15 P PN S5, 10 mg/kg i1 30 mg/kg 171
O 25 2, AE 2 A0 AR A AR, 0 SR 4 1k B
40. 06% 1 46. 87%

1.2 HDAC #p#) #

B T — R 50 & A ¥l R HDAC i), Hoep
24740 Xt 1RUF b K49 HDACs 23 H 4B SRR 1C4 8 ,
X 25 FiEL B A A0 ) A R A0 i 34 2 B T B4R R 411G,
B FEFLARE s MDA-MB-231 (9 # BUIR M sc s 0,
kA1) 40 76 10mg/ke Fl 30me/kg F1HE T, A 5 25400 251 b g
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S Ao 4 B BT A 7 9 5 ) A R
S PR B9 A0 41, 1659 41 % HDAC6 F1 HDACS
{§) 1C5, fl43 51 %5 50 F1 80 nmol/L'* . {44 41 fE42 75 BE
(2)-C ﬂﬂ@rﬁ&%ﬂtﬁmmm%@hﬁﬁ TrkA f88 I, 5
SAHA L AL A4 41 (940 I3 20 B 434 58 8 1 A 55 , (H g
G 25 B A IR 10 5300, A0 L FEVE R .

BOTE M T — R 1,2- 28I [ d] uEm-3-H1-1, 1-
ZERMERIGRR AT R, b LA 1) 42 1 43 Xf HDACs )
1C5, {53514 0. 113 1 0. 096 pwmol/L, 5 SAHA A2l a3
(172 PRSI I8 1 3 W, AL 4 ) 42 X MDA-MB-
231 A1 PC-3 By M RAT SR I IE 1 , 1Cso (B 53 51 K 4. 34 Fi
9.28 pmol/L, 5 SAHA 4124,

Os // H /
g ~(CH)—¢” on 2R _Q
R—Q (6] 43 R= —<;>—No2
0

BAHA B T — R0 &4 F 5 BRI AE 1 4-2 Ly If[ 2,
-d | BENERTAEY) , K 28U & YR I H XF HDACT ,HDAC3 i
HDACS f 5 24 40 4 3 4. b fk & % 44 X} HDACI
HDAC3 #l HDAC6 (1) 1C, fEL 53 5 4 1. 14 .3.56 I 11.43
nmol/L., 5 SAHA Lt fb &9 44 fES & LA E A H3 /Y
LA KT A PR P X RMPIS226 Fl HCT-116 4 i
PR A= I 5 1, Herh Ak A4 44 1145 % RMPIS226

f) 1Cs, L4351 K 2. 39 A1 1. 41 pmol/L,,

NS

'\

H
44 R=—N

H 45 R= —N

1A HDAC Jﬂlﬁ%llifll BRI oY, W T4 6
X5 T PR X R AT kit , AR HDACSs 1 1 o0 (1 55 4 4

SCRHIE T RIS . R A SRB ¥, X
PC3 (HL-60 ,AS49 — 7 Jit 764 41 A bk 22 47 4 S0 I 988 055 O
oo MRAMITIPE TG DA A5 SRR, fL A 9 46 F1 47 3t HL-
60 \PC3 e 4 o Ak 5L A 38 58 410 o) 776 1, Tk 549 46 X HL-60
240 AT 1 FH B4 1C, 14 31. 329 pmol/L, fb &4 47 X PC3
96 4 L S0 AR R 9 1C50 {4 3. 612 pumol/L,

00 (3 w0
SN

H N
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1.3 PARP 4p#) 7

— Z G 4-( HEMr-2- 1 5 ) -2 H- Bk 152 -1 - 485 #4) 1) 56k
% PARP-1 I W1 A 0 MM R, K2 8L
Yyxt PARP-1 fR400 i 15 4 58 F BH PR X BB AZD-2281, Hop R
TG 48 X} PARP-1 ) ICy, fH 2% 10. 84 nmol/L, H. AZD-
2281 HyTE LR 8 %,

OB T —RIVHEI ZRAZRERAE5HI ) PARP-1 40 7] A0
SRS FATRGR I 40 M RE A, ELXE PARP-1 #9400
BRI T 10 457 0 ARRALG Y 49 (R PRSML IR 15 1
STHUIR I FUTERT S, % MDA-MB-436 Fil A2780 1 1C, {4}
B9 1.7 F10.8 pmol/ L, 5 FRA LA YA L , 6 I8 HARL &
1 49 REARGH AR ANMLIA , B 47 5 DNA 458 F B4
MR G2/M

0 *
I NH
“3
NH
N, 3
~ S
Cl 3

49

B LT — FRFUBTESH ) N-1 A2 B IR o s e -
2,4(1H 3H)-ZFERT =D  E TG %t PARP-1 i
MG PE, BT 9 LG Prxt PARP-1 B3 # 1Cs,
{HAE 4.6 ~39.2 pmol/L, Hrh{k &%) 50 X PARP-1 f 1C,
{E2 4. 6 wmol/L, 5 B Xt B 3- @ HEE WA A 24
1.4 3631 53Hy il 4]

B G T — R B 3-8 2 RO ML OE O i e AL
Y1 AR Y 51 %t A549 HL-60  BGC-823 il SMMC-7721



DUk b 98 2 MO Bk ) 1C, (B 5 51 04 0.13,0.84,0.22 I
0.35 pmol/L, Xt Top 1 (05356 P 5 B A BRA

b g © I

il T — R 2- AL ZE B G5 (AT AR, (RS AT MDA-
MB-231 ,A549 Fil HeLa 4l it ELA5 8 4 0 40 i 3% £, Jop
&4 52 % MDA-MB-231 fif) IC4, {4 1| wmol/L, I % 5 il
it Topolla fSRAEIM I VE FH . VR PIL I 988 4% 1 A0 s, 1k
O 52 SR BRI MDA-MB-231 {410 % 44 FFAS 580 T PH
K RIKFCIO T (B G4 52 JF RS 1R 4 25/ Rk T,
B o W AR 1.

OH

™

52

HO

1.5  Hsp90 ) 7

Wk KR 7= i R 0 O S B % 45 # 2 OF uk i 5
Hsp9O 40050 30 59 47 20 BE 2 ,4- ¥ 3E-5-F N L 0T R A,
55— 250 B %L B 4245 # (9 Hspoo i1 (kA 53
Xf Hsp90 (13 ATP 1) 1C, {4 0. 09 pwmol/L, % FL A MCF-
7 WA A0 R A 1C {4 0. 11 pmol/ L, FL7E MCF-7 4l fitd 1
fiE 52 77 S AP M U Y Hisp90 % 1 i 1

O

FHPEARBUN A F-Be , R BT 2] T — 2910 10 it
eI [4,3-d] e R L &4, o k&9 54 XF Hsp90 (1)
ICo {24 0. 10 wmol/L, H.7¢ Sk-Br-3 40 Jd 4 fils 45 %8 b V8] 45
Hsp90 % /228 1 1 e ™ .

At
&

Cl
YN OH
seNes
O OH
54

XA A B V- REWR R 22 1Y Hsp90 J00 i 51 47 45 44
PEAL, 155 T— R50 B |- EILIRB LR A . R
k.44 55 %t Hsp90 £ 1C, fi %7 0. 64 wmol/L, %} Sk-Br-3 MCF-
7 HIHCT116 (1) 1Cs, {44351 % 1.04 0. 83 1 1. 01 wmol/L, 7E
MCF-7 20 fifd P9 B 52 A 1t 9 Hsp90 (9% P 2 H L, JF
LS AR P b1 38 Hsp70.,

io;/\/o\)ol\l/ 09

GIT —F5 17-55 W& A SRR ALY, st
PR 6 PE I A SR 7R, A5 ) 56-58 3 B H A iy P e
20 M AE A A i 06 14 , X LNCaP ) 1C,, {H 43514 0. 05 0. 51 Fil
0. 35 wmol/L; X MDA-MB-231 [ 1C,, {84354 0. 17 0. 08 i
0. 10 pwmol/L"" o /)N RUFFIE &0 IFA 715, 48 2546 B9 58 /)
FUE AST il ALT 7K S-AI% 50 BB 2 1745 74 & Kk -17- 2 B 4 0k
B IR R 7 (HIBE S | tanespimycin  17-AAG) . #F 5T
LAY 58 fiE B 3 T M Hsp90 (9% 7 2 1 CDK4  Her2 |
EGFR Fil Raf,, f&NBFFE /R, 659 58 %4 ELAY MDA-MB-
231 FE A IR AT R GF o 40 0% 1

1.6 NF-kB i 54 %) #)

il T — R I AU SE MR AR LS T A=,
H b G959 E—4 Z IR or ke T B b &9, X
Z R0 N IR 40 i ek EL A 5 0 B B AE (Gl 1,38 ~
1.45 wmol/L) , 4k & 4 59 ¥ W] 4] RAW264. 7 4ii i LPS
%S 1) NF-kB {38076 (1C5, 4 0. 52 pmol/L) , B 1k TkB-a Ay
[EEAE AT pOS FAZ FE A , - 5% 77 H AH G S A | LPS i 5 Y
NO fy A,
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1.7 TGFB 43 5 i 54 4 4) 7

BT TGFR JE B, 18 it i U0 e T B, SR B T — FR 51
VO -B-MR MR Z F B TGFR {55 38 I il 71 , 3 i 45 ¥ Bt
FHRF T HEHATED, Horh &Y 60 %47 72678 o i i
i 72 5 R I SR AL A 4 T, X PC-9 (H1299 F1 A549 1)
1C, {H43 5155 5. 87 8. 07 F17.90 wmol/L, H FE I &2 HHT
QMR TE Y o R PP TS P 4 R BOR B K
5.0 mg/kg FlET LAY 60 i 20 /I B AFLAb 8 A1 7L
RFE A

1.8 g & adpd A

WA T — R4 5 B A /R EE &9, KE 5
Ak B Xt 3 4 i 9 A48 AR ) 1C (B2 7E nmol/ L e BERE 531
L& 61 F 62 Xt 2 22 Lh BL T 245 (1) MCF-7 i J83 40 i #k 14
IC5 43510 7 1 2 nmol/L., 13X a4k A4y 47T i 1 1 ke U8
FALA WA A E R A a0 A 22 R RN
PPN R, LA 62 X HR AL AR AS49 ELA W il 1
L4252 me/kg, M 10 & 4 X R ALY 1.446 g [EKE]
0. 641 g, (&BI X HEL1AY 1 806. 9 mm’ FAAEE] 965. 6 mm’ , H
AN R R R .

‘\)(L/\(OH o1 R _Q_F
(L 7L an 20,
e

WA T 21 4> millepachine fif A4, Hrp 8 b &9
Xt 2 Wk R 40 MO 1) 1C., (L 7E 8 ~27 nmol/L 2 8], H.%f £ 24 it
211 fie 98 200 B AR AR 1 SRR A0 IS Y . A 63 xif
HepG2 4] 1C4 {4 8 nmol/L, XFTiF 2 f#) A2780 F1 MCF-7 4 iy
B 1C, {E43 510 14 F1 17 nmol/L, #4% 3h J12¢ 09 £ 8, 1k
B 63 EAT M GO A VR e 40 R 3 LA T G2/ M
KB 63 il & AR RRER AR R B SR EI 47% BLAR RS
AN, /U P S50 % B, A 63 AR R 4 Ak B ¥
O] PO R RS ARLR (1 AE K, P A T 298 bk RS R /N R
ELERTY i

| o O
L,
~o o~
63

Bt T — R SWAEMTT A4 00, BT A 11k
BRI SRR SN G v, 2B P Xt 2 R0 b
AR Y 1C, (L AE nmol/L AKF b A 64 Xf SGC-
7901 F1 KB 4HMI (K 1C4, {4351 0. 019 F10. 0039 pmol/L., i
— R R GBS G T ROKALBES A LA, 40 il
ERE MR, ¥ 4B T G2/M 1,

WA T — &5 6H-NEREIE[27,17:2,3 [km [ 4,
S-c] FMEMR-5 (6H ) -Fi L& 49, b k& 4 65 1 66 {44 Xt
HeLa {1 ICs, {43512 0. 07 1 0. 06 wmol/L* {48 ¥y it
S58 TRORMBRES A7 5, 30 0 G508 3R A i &1 8 40 i
FEA T G2/M SH-BEIRAG 245y R Y5 (R A TE 1

1.9  Keapl-Nrf2 48 Z 4 ] 494 7

WA T Keapl-Nrf2 22 6] 2 (4 -25 [ AH 546 A 0940 il
L, AAEY) 67 Xt Keapl (9454 KD {HH 3. 59 nmol/L, Ky H i
SCHRRE AR o LA 67 AT LL T4 Keapl -Nif2 22 [i]
A -2 F AR E AR, ECyo (B4 28. 6 nmol/L; 2 41 Jid /Y
ARE JOE RS 77 1 BoR &9 67 w] LAE Nef2 (%%

2 RAFMERRIE

BT E T — RS — SR SR R SR AT E
PIRTZE ALY 68 1 69 Bl BT AT () 41 B AE AL %



PepT1 #ik () AS49 4 1Cs, fH 5500 2.4 F17.5 pmol/L,
5 OR R L, 68 A1 69 BYZKIEMEHEE T 1 000 i,

68 R=-[L-Val] . HCI

69 R=-[L-Val]-[L-Val] « HCI
BT T — &5 C7 B C6 F2 I MM iy 34 R AT

A R T H A HepG2 . AS49 il BCG-823 = Fk i 9 4

IR £ A A A0 o) 56, HC v O M B A TR A TO X = Rk AN

JUBK () 1C. {14350 2.0..0. 8 F13.2 wmol/L, #f — W55 %

B AW 70 3 5 S A0 M T A HE AR IR FE

QL

O (0]
|
QMO

OH O
70

TEZIMEAZREN C2' PR3k E5| AvEmk AL H 75 5] — R 51
WEIHE - S0 S AZ IS0, I T 1k B 3 Hela ,A549 (A2780
MCF-7 F17¥ ¥ 15§ 24 40 Jfd % A2780-MDR ,MCF-7-MDR 143 ¥ .,
Hr b4 71 % MCF-7-MDR ) 1C,, {H % 8. 8 nmol/L, 4%
SEFZELY 1C, {1 180 nmol/L7

BT — RPN KRR o-Z BRI (K4, Wi T
HAEK A4S HepG2 ,CNE  Spea-2  HeLa 1 HCT-116 41 Jifd (19 4=
KAMfiEdE, A 72 X HCT-116 976 v fL b, 1C,,
H5.32 pmol/L, it 47 4k 5 ¥ X HUVEC 41 ity 5 % 1

i A
F ()\/
éﬁ

AT —R5 25-BEFAS —AT4ED™ s
%73 <75 K I ) 200 e 2 B S A R A A I 7 L e
&4 73 XF MCF-7 \HCT-116 1 LoVo 40l 1C,, {4 51K

OH O OH

it

1.7.1.6 f1 2.1 pmol/L, fb& % 74 XF MCF-7 (1 1C,, {5 K
1.6 pmol/L, k454 75 % HCT-116 () IC,{E M 1.2 pmol/L,

X 4'- 25 PR AT ER A B e B RS B — &
FIRTA ), oAb 59 76 Xt = Mk g 41 ffd Bk BGC-823 \Hela
il AS49 £ 1C, {53 311 K 5. 35 ,160. 48 1 13. 95 wmol/L, 5k
FEIOF AL, 1% P2 BIR B T 706% .31% i 900% ; {644
76 X IE K 4l HK-2 (1) 1C, {4 16. 3 pwmol/L, LEARFEII K
78%

Cl

A T — F 5 B Ak T e B AR A 4725 R L L
A, AL & 1 77 X4 DU Bk i 9 40 o bk HeLa ,AS49 |
HepG2 il BGC-823 1) 1Cg, {43 5 4 0.60,3.83,1.21 FiI
4.15 pmol/L, 5 HCHC A 1 40 Lo, 16 ¥ 43 B4R % T 66,16,
12 16 £ 46 A4 77 it 3R ZU/D Topo I-DNA & 44 1%t
B2 T BEL A 40 ML R T G2/M 1, It — A S A i
ﬁtfﬂlc

<J‘;’IT M

OH
N
[ 77 R= ~O__¢
~o o~ ?)/g}
OH
WA T — R P W EZ MY, M T e 5 #

i 9ge 4 0 b (R PRSI BT M . e ik 4 78-80 Xt i
AP 9 1C, EMETF 5 pmol/L, iHEAE F LM E'™

LT

78 R= —=
79 R=

0w =)

S5LO02 JO00gdVHA TVOLLNAIDVIANUVHd dSANIHD




ANIHO

SL02 A008dVHA TVOILNAOVINMVH 35

it

10

2 £ X

Xia GX,Chen WT,Zhang J et al. A chemical tuned strategy to devel-
op novel irreversible EGFR-TK inhibitors with improved safety and
pharmacokinetic profiles [ J |. J Med Chem, 2014, 57 (23 ):
9889-9900.

Ji X,Peng T,Zhang X et al. Design, synthesis and biological evalua-
tion of novel 6-alkenylamides substituted of 4-anilinothieno[ 2,3-d ]
pyrimidines as irreversible epidermal growth factor receptor inhibitors
[ J]1. Bioorg Med Chem 2014 ,22(7) ; 2366-2378.

Cheng WY, Yuan YT, Qiu N, et al. dentification of novel 4-anilino-
quinazoline derivatives as potent EGFR inhibitors both under normox-
ia and hypoxial J]. Bioorg Med Chem 2014 22(24) ; 6796-6805.
Shi L, Wu TT, Wang Z, et al. Discovery of N-(2-phenyl-1H-benzo
[ d ] imidazol-5-yl ) quinolin4-amine derivatives as novel VEGFR-2
kinase inhibitors[ J |. Eur J Med Chem 2014 ,84 . 698-707.

Wang C, Gao HP, Dong IY et al. Biphenyl derivatives incorporating
urea unit as novel VEGFR-2 inhibitors: design,synthesis and biolog-
ical evaluation[ J |. Bioorg Med Chem 2014 ,22(1) ;277-284.

Wang SK, Zhu YL, Zhu PT, et al. Design, synthesis and biological
evaluation of novel 5-phenyl-1H-pyrazole derivatives as potential
BRAFY™ inhibitors [ J ]. Bioorg Med Chem, 2014, 22 (21);
6201-6208.

BB B, 5 N-BY AR SR e -2- WY I R AT
S S TR S EE R L) ] P E S F R,
2014 ,24(5) :345-350.

Liu MM, Chen XY ,Huang YQ,et al. Hybrids of phenylsulfonylfuroxan
and coumarin as potent antitumor agents[ J]. J Med Chem ,2014,57
(22) :9343-9356.

Zhang Y ,Huang Y], Xiang HM et al. Synthesis and anticancer activ-
ities of 4-( 4-substituted piperazin )-5, 6, 7-trialkoxy quinazoline
derivatives| J |. Eur | Med Chem 2014 ,78:23-34.

Jia H,Dai GX,Weng JY ,et al. Discovery of (S)-1-(1-(Imidazo[ 1,
2-a ] pyridin-6-yl ) ethyl ) -6-( 1-methyl-1 H-pyrazol-4-yl )-1H-[ 1,2,
3 Jtriazolo[ 4 ,5-b ] pyrazine ( Volitinib) as a highly potent and selec-
tive mesenchymal-epithelial transition factor ( ¢-Met) inhibitor in
clinical development for treatment of cancer| J]. J Med Chem 2014 ,
57(18) ;7577-7589.

Zhou SG,Liao HM ,He C et al. Design, synthesis and structure-acti-
vity relationships of novel 4-phenoxyquinoline derivatives containing
pyridazinone moiety as potential antitumor agents [ J . Eur J Med
Chem 2014 ,83 .581-593.

Zhou SG, Liao HM, Liu M, et al. Discovery and biological evaluation
of novel 6,7-disubstituted4-( 2-fluorophenoxy ) quinoline derivatives
possessing 1, 2, 3-triazole4-carboxamide moiely as c-Met kinase
inhibitors[ ] ]. Bioorg Med Chem ,2014 ,22(22) :6438-6452.

Liu ZJ,Wang R, Guo RM , et al. Design, synthesis and biological eval-
uation of mnovel 6, 7-disubstituted4-phenoxyquinoline derivatives
bearing 4-ox0-3 | 4-dihydrophthalazine-1-carboxamide moieties as c-

Met kinase inhibitors [ ] ]. Bioorg Med Chem, 2014, 22 ( 14) .

20

21

22

23

24

26

27

3642-3653.

Tang QD ,Zhang GG ,Du XM et al. Discovery of novel 6,7-disubsti-
tuted4-phenoxyquinoline derivatives bearing 5-( aminomethylene )
pyrimidine-2 , 4, 6-trione moiety as c-Met kinase inhibitors [ ] ].

Bioorg Med Chem 2014 ,22(4) :1236-1249.

Li XT,Zuo YY,Tang GH et al. Discovery of a series of 2,5-diamin-
opyrimidine covalent irreversible inhibitors of Bruton$ tyrosine kinase
with in vivo antitumor activity [ J ]. J Med Chem,2014,57 (12):
5112-5128.

Duan YT, Yao YF, Huang W, et al. Synthesis, biological evaluation,
and molecular docking studies of novel 2-styryl-5-nitroimidazole
derivatives containing 1 ,4-benzodioxan moiety as FAK inhibitors with
anticancer activity [ J |. Bioorg Med Chem, 2014, 22 (11 ).
2947-2954.

Cai J,Li LL,Hong KH et al. Discovery of 4-aminoquinazoline — urea
derivatives as Aurora kinase inhibitors with antiproliferative activity
[J]. Bioorg Med Chem ,2014 ,22(21) :5813-5823.

Luo Y, Deng YQ, Wang J, et al. Design, synthesis and bioevaluation
of N-trisubstituted pyrimidine derivatives as potent aurora A kinase
inhibitors[ I |. Eur J Med Chem,2014,78 :65-71.

Shi L, Wu TT,Wang Z et al. Discovery of quinazolin4-amines bear-
ing benzimidazole fragments as dual inhibitors of ¢-Met and VEGFR-
2[ J]. Bioorg Med Chem 2014 ,22(17) .4735-4744.

Cheng HM, Chang Y, Zhang LW , et al. Identification and optimization
of new dual inhibitors of B-Raf and epidermal growth factor receptor
kinases for overcoming resistance against vemurafenib [ J]. J Med
Chem ,2014 ,57(6) :2692-2703.

Chen XF,Du YG,Sun HL, et al. Synthesis and biological evaluation
of novel tricyclic oxazine and oxazepine fused quinazolines. Part 1.
Erlotinib analogs[ J]. Bioorg Med Chem Lett 2014 ,24(3) .884-887.
Zhao P, Li YZ,Gao GW ,et al. Design , synthesis and biological evalu-
ation of N-alkyl or aryl substituted isoindigo derivatives as potential
dual cyclin-dependent kinase 2 ( CDK2 )/glycogen synthase kinase
3beta ( GSK-3beta) phosphorylation inhibitors [ J ]. Eur J Med
Chem 2014 86 .165-174.

Song PR, Peng P, Han MM, et al. Design, synthesis and biological
evaluation of thienopyridinones as Chkl inhibitors [ ] |. Bioorg Med
Chem 2014 22(17) :4882-4892.

Shao T, Wang J,Chen JG et al. Discovery of 2-methoxy-3-phenylsul-
fonamino-5-( quinazolin-6-yl or quinolin-6-yl ) benzamides as novel
PI3K inhibitors and anticancer agents by bioisostere[ J |. Eur J Med
Chem 2014 ,75 :96-105.

Zhu WF Sun CY,Xu S,et al. Design, synthesis, anticancer activity
and docking studies of novel 4-morpholino-7 ,8-dihydro-5SH-thiopyrano
[4,3-d ] pyrimidine derivatives as mTOR inhibitors[ ] |. Bioorg Med
Chem 2014 ,22(24) :6746-6754.

Li H, Wang XM, Wang J, et al. Combination of 2-methoxy-3-phenyl-
sulfonylaminobenzamide and 2-aminobenzothiazole to discover novel
anticancer agents| J |. Bioorg Med Chem 2014 ,22(14) :3739-3748.

Yang FF, Zhang T, Wu HG, et al. Design and optimization of novel

hydroxamate-based histone deacetylase inhibitors of Bis-substituted



29

33

34

35

36

38

39

40

41

aromatic amides bearing potent activities against tumor growth and
metastasis| J]. J Med Chem,2014 ,57(22) :9357-9369.

Tang GZ,Wong JC,Zhang WX et al. Identification of a novel amin-
otetralin class of HDAC6 and HDACS selective inhibitors[ ] . J Med
Chem ,2014 57 (19) :8026-8034.

Han LQ, Wang L, Hou XB, et al. Design, synthesis and preliminary
bioactivity studies of 1,2-dihydrobenzo[ d]isothiazol-3-one-1 , 1-diox-
ide hydroxamic acid derivatives as novel histone deacetylase inhibi-
tors[ J]. Bioorg Med Chem 2014 ,22(5) :1529-1538.

Yang W, Li LX,Ji X et al. Design, synthesis and biological evalua-
tion of 4-anilinothieno [ 2, 3-d | pyrimidine-based hydroxamic acid
derivatives as novel histone deacetylase inhibitors [ J |. Bioorg Med
Chem 2014 ,22(21) .:6146-6155.

URR I STl T e UV N T e ki A S Py A
AR 1 A B BB M TEPEBE A (J]. P E e & &,
2014 ,24(3) :176-182.

Wang LX,Zhou XB,Xiao ML, et al. Synthesis and biological evalua-
tion of substituted 4-( thiophen-2-ylmethyl ) -2 H-phthalazin-1 -ones as
potent PARP-1 inhibitors[ J |. Bioorg Med Chem Lett 2014 ,24(16) ;
3739-3743.

Wang BL, Qian H,Yiu SM et al. Platinated benzonaphthyridone is a
stronger inhibitor of poly ( ADP-ribose ) polymerase-1 and a more
potent anticancer agent than is the parent inhibitor. Eur J Med Chem,
201471 :366-373.

WEHRET A BCHE . 3 0, SE N1 LA IR Y e e k-2, 4
(1H,3H) - Fi2 PARP-1 40 (i i, & e B il P4 [ 1]
% 4 40,2014 ,49(4) :497-503.

Zhang JP  Huang I, Liu C et al. Discovery of a series of pyridopyrimi-
dine derivatives as potential topoisomerase I inhibitors[ J |. Chinese
chemical letters 2014 ,25(7) :1025-1028.

Chen W ,Shen Y, Li ZY Jet al. Design and synthesis of 2-phenylnaph-
thalenoids as inhibitors of DNA topoisomerasellalpha and antitumor
agents[ J]. Eur J Med Chem 2014 ,86:782-796.

Jia JM; Xu XL, Liu F,et al. Hybrids of the benzofuran core from nat-
ural products and the 2 ,4-dihydroxy-5-isopropylbenzene fragment as
potent Hsp90 inhibitors s the design, synthesis and bioevaluation[ J .
Mol Inf,2014 33 :495-502.

Sun HP, Jia JM, Jiang F', et al. Identification and optimization of novel
Hsp90 inhibitors with tetrahydropyrido [ 4, 3-d ] pyrimidines core
through shape-based screening [ J . Eur J Med Chem 2014, 79.
399412,

Jia JM, Liu F,Xu XL, et al. Synthesis and evaluation of a novel class
Hsp90 inhibitors containing 1-phenylpiperazine scaffold [ J ], Bioorg
Med Chem Lett 2014 ,24(6) ;1557-1561.

Li ZY  Jia L], Wang JF et al. Design , synthesis and biological evalua-
tion of 17-arylmethylamine-17-demethoxygeldanamycin derivatives as
potent Hsp90 inhibitors| 1. Eur J Med Chem ,2014 85 :359-370.
Yu FL,He XY ,Gu CP, et al. Discovery of novel antitumor dibenzocy-
clooctatetraene derivatives and related biphenyls as potent inhibitors
of NF-kB signaling pathway [ ] ]. Bivorg Med Chem ,2014,22 (1)
325-333.

42

43

45

46

47

48

49

51

52

53

54

55

&g

Zheng C,Fang YZ,Tong WG, et al. Synthesis and biological evalua-
tion of novel tetrahydro-beta-carboline derivatives as antitumor growth
and metastasis agents through inhibiting the transforming growth
factor-beta signaling pathway [ J |. J Med Chem,2014,57 (3):
600-612.

Zhu CG, Zuo YL, Wang RM, et al. Discovery of potent eytotoxic
ortho-aryl chalcones as new scaffold targeting tubulin and mitosis with
affinity-based fluorescence [ J |. J Med Chem, 2014,57 (15):
6364-6382.

Yang Z,Wu WS, Wang J], et al. Synthesis and biological evaluation
of novel millepachine derivatives as a new class of tubulin polymeri-
zation inhibitors[ J|. J Med Chem ,2014 ,57(19) :7977-7989.

Guan Q,Yang FS,Guo DD et al. Synthesis and biological evaluation
of novel 3, 4-diaryl-1,2, 5-selenadiazol analogues of combretastatin
A<4[]]. Eur ] Med Chem 2014 ,87:1-9.

Meng T, Wang W, Zhang ZX, et al. Synthesis and biological evalua-
tion of 6H-pyrido[2',17:2,3 |imidazo[ 4 ,5-¢ | isoquinolin-5 (6H ) -
ones as antimitotic agents and inhibitors of tubulin polymerization
[J]. Bioorg Med Chem ,2014,22(2) .848-855.

Jiang ZY ,Lu MC Xu LL,et al. Discovery of potent Keapl-Nrf2 Pro-
tein-Protein Interaction inhibitor based on molecular binding determi-
nants analysis[ J1. J Med Chem 2014 57 :2736-2745.

Fang L., Wang M, Gou SH, et al. Combination of amino acid/dipep-
tide with nitric oxide donating oleanolic acid derivatives as PepTl
targeting antitumor prodrugs [ J |. J Med Chem, 2014,57 (3):
1116-1120.

Luo R, Wang JB,Zhao L, et al. Synthesis and biological evaluation of
baicalein derivatives as potent antitumor agents [ ] 1. Bioorg Med
Chem Lett,2014 ,24(5) :1334-1338.

Chen M, Chen H,Ma JW et al. Synthesis and anticancer activity of
novel quinoline-docetaxel analogues [ ] ]. Bioorg Med Chem Lett,
2014 ,24(13) :2867-2870.

Yao GY,Ye MY ,Huang RZ et al. Synthesis and antitumor activities
of novel rhein alpha-aminophosphonates conjugates [ J]. Bioorg Med
Chem Lett,2014,24(2) :501-507.

Qu FZ, Liu YF, Cao JQ, et al. Novel 25-hydroxyprotopanaxadiol
derivatives incorporating chloroacetyl chloride and their anti-tumor
evaluation| ] |. Bioorg Med Chem Lett 2014 ,24(23) :5390-5394.
Xiao L,Zhao W, Li HM et al. Design and synthesis of the novel DNA
topoisomerase 11 inhibilm';: esterification and amination substituted
4'—demt'lhyIepipodophyliomxin derivates exhibiting anti-tumor activity
by activating ATM/ATR signaling pathways [ J |. Eur J Med Chem,
2014 ,80:267-277.

Zhao W ,Chen L,Li HM et al. A rational design strategy of the novel
topoisomerase 11 inhibitors for the synthesis of the 4-0-(2-pyrazine-
carboxylic ) 4-demethylepipodophyllotoxin with antitumor activity by
diminishing the relaxation reaction of topoisomerase II-DNA decate-
nation[ J |. Bioorg Med Chem 2014 ,22(11) :2998-3007.

T, FEE W B EE, S BT E A A R S b
MRTIERERESE (D], # 5 44k, 2014,49 (7) : 1022-1028.

P!
=
Z,
9z
v
s
>
~
=
>
2
=
M
>
—
=
M
>
~
oe}
~
~
O
o
~

5L02




AOOHAVAHA TVOLLNFDOVINIVH ASEANIHO

5L02

2014 AE PR G2 it o8 Ok g
&k AR
(P B 25 T P9 A B bV 12 25 TV B 9E Be/ B 254 S 24 1 25 18 3 i Se e %2, i 201203)

PUBBZG WG RIS+ 2002 A SRS T R IE 2% % 1T
AE R, FEDURRGL 25 ) B4 F 9 05 1T IR 1) E B e, A0 FE BT B
W2 U RERT 2 TR AR 2 00 KB, A RS R 25
PURREZYIA & T B . FERT 2GR 9 07 i, [l 2% ke
VAR | I e M 2 AR BRI 2K | — 28 S 2 g 2K
B RBUT VP2 HUE U 8 R T I P EL4S 4
B E Y, A TR — BT s 76 T 280 75 T, 3 B At S AR AN
At 0 B2 56 R ) B O I AT T A, SR T R R
HiI S

1 mE#HY

L1 ##HMAR

WL S — I R IZ [ A 2 B BT 25, B K
i Tt 247 TR ) 7 28 9 s 5 R S O R W R A T R R B
PSR o TETE TR BERZ 7 151 A 3-7536-2 (5H ) -1k M iR
FBGERATE T 27 SRR AT A Y, b k&9 15 Xt
Z it 25 B 2R 0 RGP IR AN M B LA 2 TR
i, X 22 24 245 £ KM A T TR U A 3R A R R ) R O

O

chom
|
R (N N
I 0/\/ N \) R4
Ry
Rp\ﬁ

(6]

SrAEERI D LA 51 A% 30 £ L M S 0 e i B S S
SUALIRA 9 B BR T e MM doe DRIV 5 ) A B4 7 7, 331
& T 27 R R AL A, LB 6 T Xt £ Bk
PTG T 1 400 7 5 4 1 R S O SR 1 16 ~ 32 £
32 ~64 fif , SEPGUPEHY Y L LAY 8 B BT AT
Tt P 40 AR 2 5, X 0 R Y 4 1 K T 3 1 4
IR Vb B A S RVD B 0 32 ~ 64 5 16 ~32 £5°) 7
Br5IA 3-F R RATR T b 3- R BE M G o 4-F0 JEWR 0 , 133
BT 14 A R0 Rk 4, 2 vt 8 22 B 4 R O
AT B (G I L A A 4 9 b T HRY 4R G b 4 1 T 2
SEUIRUYD 2 G T 0 26 I 6 R 4 04 F A0 e L BR P
LR 128 £% 128 1% 32 £, I TR 2. shsh, KR
405 G R () B 0 9 L B A R L N
VR (9 DE A4 10 X U BR 3 A SOFT 1 L T PR R B i
ARER A (A S0 55 P 4 12 2R P V0 S Y 43 %5 A0 88 £, L
ST SR R O DE A 10 00 2 B R 28t AU TR
P X P 43 8 ) 2 ok AU B 0 245 25 PR 5 AT T e TR
5B Vb A A S

MeO<

z

6 X =C-OMe; R= (Ij/NHZ
1 Rj=F; R;=H; Ry=H; Ry= —OF 4 Ri=Cl;R;=H; Ry=H; R¢= —@-F e
|

2 R=F; Ry= H; Ry= H; Ry= —<]
3 Ry= H; Ry= H; Ry= F Ry= —<]

5§ Ri=H;Ry=CIl: Ry=H; Ry=

<

F

7 X=N:R= Bn()/N\Z—( NH,

O




) 2 i fe g R g T A A i 25 245 ) LA R 4 ) 40 o
it 2454 2% PEIPE BTG P o KRR M 1) C 3R 80 O 0 it e
B, BT LT 35 A =05 HEREMAGE R AT AR Y, 2 B S
o BT TR T PSP AR T T A L AR B AT 5 4, B 4
{2 A BE LS A 8916 S 1) 12 (R N SIS PE R 58, % 25 0k 6 3 1R
g PP 4 PG 5 400 A 0 P e B 1) 2 A, R R R
Tif PR 46 PP 4 0 /S LA R P TS RO R e 7L C 3R
AREMS e 25 4 46, B0 2 T — ZR 51 AUHEmE e R Ak
W), PG W) 13 14 XS5 AT TR B 5 P R R AR e e ) 2
fif RART SR

F @]
/N‘N N)\O
S i > \)\,ﬁw/ - 2H3PO,
\ N (6]

12

F 0
O0Q-0 O—ON)\O b
o \/\’N?)/
/O 13 R=H
R 14 R=0CH;

TR mE ST A: R ARG, T T B R R IR L IRdT
T P SRV 5 A 7 TR Y 2 W . FR IR
F UL ER Hm BRI N 1, 7507 o T M A &
GIARE N SO B e 6% , Beit-A T 8 4> N-bedk b i 8
FRATEY PG Y 15 T ERGR , 0 G 0 B T R
A (G P S MR TT R Y 16 R4 £57

ad

VAR 2y 8 2 R ACRAY RIAN B ST AE R R A TR
PUBRF R %At R 45 L, AR 16 7T WP W B T Tl S 4%
HEAVEH . fRb A BRAY 47-0H 5] A (5 aR-B-75 2206 14 it
B AR BEFRE R , [ bt G- L1 i He 7 e Bk G WY R 5 ) i
WAC-11, 12 {5 | A BRI , BT & W T 29 4~ 4"-0-( 2

it

F-B-IF MM P TEI ) U P L T AP B R . RS
BSCI R, KA e A X S T A S BR T i 4 ik
BRI R H i 25 B 378 B 4 3 T, A 16 i
YT I A BEBR B A22072 f 400 i 375 1 S BT 45 2 K 19 256
fis LTERZ M S12 4%, 4B 17 18 19 S it 2155 25 i 48 s Bk
BB (40 05 v 4> B2 BT A 8 R 9 256 %, 512 A,
256 5,

H,CO

s
17 R —(]

18 R=—®—CI
19 R= —@-Br

JORJ5E Y P il ( PDF) 7 48 0 22 1 AR 0 3 P 3 56
BEFER, B PDF B Ak i JE R F e i A A0 o 2 L
HWAZBTAR AR , PR PDF 00 700 Xk B A EL A5 7 1 FHATL AR F e o
254 BA BUREE 3L, LA LBM415 %6 34, 76 P1 {15 A IE
PRI, P2 A LA 2,5 -1 H-ik I (4- S0 AR |
JNE-1-5] 3-SR b \3-F RE bt s doe B Ak s A, (] S
P3 i g| AJFEI BT, BOtE M T 43 M aY. W
B RBEERW P2 2 2,5- - 1H-ML g , P3 R 55 22 Hh 14k
EYIEERE , Kb a4 20 PROMPU G I M o, 0
AT T P40 T PR 462 0 T 2 T A A 90 0 T LE LBM415 4R
4 ~8 4%, LAY 21 X LR YT A A RO IR i 4
PR A /N R AR AT 1 5 LBM415 411241,

HsC

CHO A\ CHO \ F
_N N N
HO )\i}” Ho ™ = Q
0 N 0 NN
O H 0§ @
20 21

5102 M00gdviA TVOLLNADVINIVHd SANIHO




SL02 MOOAVHA TVILLNFDOVINIVHA ASANIHD

ig

S U ME (RNA £ B (TyrRS) 2t — 2 ¥ e O HL R S 254
ST , ELAT AL I MR BB ALIN (RNA | 988, 7E 44
PR A B R e 2 e B AR A 480 7 i 5 R
5 5 s P BB R T 1S A R AR 9, K 2%l
AR % BT AT RTINS LAY 22 X4
A ZE AR A MIC B4 0. 003 ~0. 011 pe/mL, (T
HEMAHE Y L KRR 5 PR D44 23 43R
T 24 A A O 0 AT R R I 4
YERRE BN 2 ~4 5", AT TyRS MiE R 355
H-2(5H) -URWHHER i BOFIR, B0 AR T — 25 N2-(35 %2
BEAE ) A A H AT A4, T (A 24 6 P RGGR , % 4
WM BRI 0 4 15

()
/( N/—\N d‘\o/\/N
E{NI s /\Q\

NO, :

: 22
a §
CI\O/\WN
24

R0 2 IO 8 KA 1 — T L AT PR
(1 G A, LA A0 45 ) B A P AL Aok oA AT 6
TR, A8 C14 {3 5] A5 2 FRBR Ak O 6, 1 14 i T 51
AL H AT A b B 25 X 8 AT L i T 4 PG AR
o AT AT T Y 41 A A R 7 R 26 Il e B BRI 1 MIC i
A10.031 ~0.063 pg/mL, 1G5 PEA Y 808 THifb 5pk . LLEK
P X PR BE R E i — L % 25 AT 75 26 , ok Y i B 4R
VPG 4 T A /N B A ) 36 S A A e e 1) 3 4L 14 iz
A B G o 45 4 AR i 2 40 27 0 4 A R L R R P PR R
MIC {# %7 0. 016 ~0. 063 pg/mL, {EEM Fik Rk,

1.2 T HEHRE
it flh SRS B 2% 2 W vE N W F R S — A R A R R

BN SR # IR TR T 4l o ol Tk e B 3R i 5 |
AL B R . LA N -8-FH 8-S 2% —HR (3.2, 1 | 9E-3-3EH
TERREE R GG R, 5 N N-T 2 3 A B S W M i =K
EGR G KSR IS 5 W) - 3% -22- FE k2 1 2 7 o 7 i
BIAK, BN 45. 9% |, T v B (4 v TaMA S F A (RIE T 24
Wiy A

P Al b S SR AR ) 24 2 W) B 2 0 RS s I 248 T
25 I R TRy T M AN R . L 2,4, 5- = 5-3- SR P L
LR LA Rt 2240 A AR KA, — R ik T A4S o ] 4 8-
H-6,7-—9-1-[ (1R,28) -cis2-5i-1-H P # ]-1,4-—H4-K
fRMEMR-3- 2%, 15 (S)-( = )-T-fU T S | A-5- R 4412
[2.4 ] BEe At B BE 75 v fh b 5, R 24 60% |, FiF
T AR, S

S 2 VC TR S H A W36 kX 2 4k JF % 00 FRRSE 3 4R
S AU A e BA T Z BT E . A 7-2 0 3 i ot iR
(T-ACA) R J5ihet, 28 = F REREFEIAC AL | Wittig SR 56 £
P, — Rk A P AR (6R, TR ) -T-&{ 3k-3-[ (Z) -2-(4-H -
S-mEME AL ) 2 HE ] 8- AR5 -B A1 - 8 R (4. 2.0 ] -E-2-
Ifi-2-FRT% (T-ATCA) , P2 fEAL LN R FImE 1b 15 Sk 2 G IC
AR, BCE R 35% 1% T 2 M1k T WEmBER &S A 51 A7, &
SBT3 L B A A

4-[4-(3-MHIESE ) -1 H-DK s K 1T Il 2 il oM R 2 4 2
FEEMBTEREN PRI, DL 3-ZBEREmEbE 4 B, 28 35
£ FRA A5 4-(3-NHEmEBE) -L WK | 2840 & | kA il 75 1%
eh R, SR LY 41 % T E i G T 20 04 SR SR A, A
A

2 MREHY

2.1 #HBHR
N LAl 5 1 CS LA B fThe A E i, Bt AR T
— Z IR A3 (0 N-B e B b AT 2R 4 . BURG R PRI 9T &
W ON bR 3mSR RE b A4 28 3 Hh B 4 04 T 77 IaR
R RENG M, X HSNT fURROPR B it 24 B 1 1C, {6 53 51 A 2. 1
nmol/L . 160nmol/L, [t %L i) fib 45 3 5 8 {54 12 £,

0

/j/ 0’:©)kon
HN S

0 m

28

BURFHK(ENE) A3 — A G UK HIV g4 il 70, 7
[E 2 H A RIS IR AL 28 W i 7 A f ek g
B RSB, A T 14 AT =i 5 B KRB IR
PEEfAEY, Hob e A9 29 .30 31 Xf HIV-1 (1) ECy, AN
2. 18 ~4. 25 nmol/L, ft T Bk ik, 29 i %t £ Fh i 18 =6 fik
HIV-1 B ARS8 A 0 05 1E . 7E R F kb 8] AR



LEMREEE B BE BT A R T — FR B B S O L AL 1 4
Y A G 32 R T RUR TS KT HIV-1 35, [ 2f 58 1
HE K% 23, 1h, J: B A kg 15 4512,

F.NF/ 30 Rj=CH3:Ry=H
31 Ry=H:Ry=CH;y
O
ENF\ NeN
v e o) \
s\&z V\O/\/()\/K/N
O

HO  o_ ¢

- O§-oH /&/
: 0 o OH
HOLA —0"7 1o S0
Of
HN OH 4o OH

TR (DAAN ) g — 2 Y A % T 0 S Al 0 i
7 (NNRTIs ) 15 42450, HAT BLAF (e 35 2 AU 24 5 HIV-1
WPk, B R LML C B MM 23 L &4 33
T S i, X HIV-1 8 K T 25 #k 19 ECy, 5 8 0.96 ~
4. 92nmol/L, 1§ PEM sk TR 462

CH

~ :>—0 N
NC
CHs jc[ \O\
AcO NH, CN

33

DA WEAZ AT 2 A B AE N 5] A2 Pt by 26 )
(e AL b st 558 ) UL Bt & 1 12 A0,
Hoh b &9 34 1941 HBV {4 i, o] i 540 HepG2. 2. 15
#i iy HBsAg Il HBeAg A9 FEI, Xt HBsAg 1 HBeAg (1Y) ECy, {H
435 4 9nmol/L 250nmol /L, [&] B % HBV [ DNA & i 46 0
AR A A A T

%ig

) FH B SRR SR, A R T 24 B ke[ 2,1-B ]
WEMEE HCV NS4B il ), 2801k & P80 AR AR A9 4t
HCV 754k, Hoeb b &4 35 36 M et , % HCV Y EC,, {H % 16
nmol/ L, 7F 5 ZFh NS3/4A NS5A NSSB 411l 71 e (i I st 2
B B R B R AT

(0]
) /N N a3
S"<NI:]L ‘\//\N(D
35

2.2 TEHR

P 15 2 O ) R AR A 2 DRI ) A A o 5
BT HIV 2549, VA 2 ,4- U R R Rk, 22U Bk 40 &
5 L-AEBA G AP 45 b A [ (S)-1-50T 3 —
B S HT B2 FP R D B ] -7 -6- 4 - A1, 4- S e ok -3 -
R Mg, 15 3-50-2-9U 1 BEIR A& A Negishi 1% 520 J5 28 15
R4 KAt i SECRE Ak B — 5 32 T AR A% 5, iR 4
42% T2 AR IR AN, S5 AL R E

o 1 400 T % R e EC A WD A 11 IR 4
IR 2, LU 3% 5 R OB, 22 = IR g 5 N
SFURKL-L-S R TR AR A TR IB = % F E fik SR SR
BEHAFER WA B8, MR 34% |, T IFORMY g5 14, %
& T A,

3 MEEAY

IR T 25 R L RITIA T LR B 1N I 1
25— AFLATE LA T S X VA 2L 1 SR A ORI R
3R, 1t o 24 R 20 1 25 4 5 0 T 5 1), FE 45 # v |
NS A e B DN GE , 1AL & 0 1 8 Bk 1 3
FBER T | M B 4 0 1 5 17 2 U 11 5 40 0
HEPAR A 36 X 151 0 Bk T 6 400 451 05 4 i o, 4 ) Jik e iy
FREMB L) 64 475 AR S HEMEAG 16 5% L o = s JEUR I R 5| A
C3 {37, il T 24 =K AL A1 37 38 X 11 (0 &8k
B MIC,, {4 0.012 5 ~0.062 5 pwg/mL, %5 47 ] HE s 1
SRR

. N’N
OH  — 1
N N /\/\S/'\O

NS D LN
\=N F Cl
[ 36
l.
OH N’N
o O
/ ==
\=N F \/\©\
R
F 37 R=COCH;
38 R=OCF;

5L02 MOOgdVviIA TVOLLNIOVIWAVHL ASANIHD




5102 MOO0g¥VHA TVOILNADOVIWIVHd ASANIHO

X BT L e C3 A T4 M , LA TT 5 A R R I
g R Y LA S AR , ] R 7 8 B L 5 | A5 A A, 33
TR T — R 5 B L s A1y , P A2 39 (PR A ST
LT T P SR, 8507 1Y B R T B 8 b Bk A R A 9 T L
WA A 255 £ 0 80 355 1, e AR €L AR I /N BB A P T S
RCRERAR AR 2441 e o s b 5 B Ay 0 63 bk s 5 D 149 4
) 40 Sf A 25 AT A BT HRE  MICo (B 0. 25 pg/mlL, 5]

[ A 24
N e
/\{/Nj/@/
NL/N-N

39

JUT B L T 40 M B o B R4 2 —, L T R A
(CHS) LB LT Tl A iR 4E RS B A6 2o 8, X [ 45
CHS 0] 750 15 49 300 4F A 0 B0 1T 24 0 IF 9 el () # i B 2,
4 A b ) B 45 22 408 3 B(polyoxin B) (A% 1 43 , [R] B
TERERE 3 4375 | A it o Pk e 04 00 6 , %+ R T 19 4> 2,4-
s — ARk A, PR SN B S SR e R A A
)3 B S (VR BE B 0 EU RS, e 3 41 42 X
TR T AT ) T T L TR 5 8 AL A 41 43 X Bl
05 AT (4410 5 35 1 LR BRE AR B 5 16 A

b

OH O
[ NH
)Ol\ OH O Co0 N/ko
OH NH,
HO OH
polyoxin B
41 R=
OH Y N();
R. J\/ \)\/ 42 R= C112CN

43 R=

O
OCH;
Sampangine Ji—F IR 2 B ZE R (AR, BT
WS AN L TR (B AF AR AR P 22, TE A A B0 B B 75
FR R A, o TR 2EFAE U Sampangine f) 2G5 T LR o2
TRk, R SRR S B, K Sampangine () D B O 55 2%
345 T — 25 A BT ISP Sampangine #7447,

Horpr D 3R BE My 40466 44 X 7 28 TR R it B 6 0
MICy, {14354 0.5 pg/mL 12 pg/mL, fFsUFEM ™ it—
A% Sampangine BEMIEBIYIERZ ) A 355 B %I4T T, 18
B =R 45 FN IR AL 46 , I TE 1 (o S BRI
2R HURHY rh R B 3 AR N BT BT TE T, R E AT A K T
P 3 Bk , 43 52 Sampangine (1 3 £ F1 5 45,

0 0
N
O,N O;N {
0 0
45 46

2 & X W

I Wang XD, Wei W, Wang PF, et al. Novel 3-arylfuran-2 (5H ) -one-
fluoroquinolone hybrid ; Design, synthesis and evaluation as antibacte-
rial agent[ J]. Bioorg Med Chem,2014,22 .3620-3628.

2 Liu HM, Huang J, Wang JY, et al. Synthesis, antimycobacterial and
antibacterial evaluation of 1-[ ( IR, 2S)-2-fluorocyclopropy! | fluoro-
quinolone derivatives containing an oxime functional moiety[ ]]. Eur
J Med Chem 2014 86 :628-638.

3 Zhang TT,Shen WY, Liu ML, et al. Synthesis, antimycobacterial and
antibacterial activity of ﬂuumqliinolone derivatives containing an 3-
alkoxyimino-4-( eyclopropylanimo ) methylpyrrolidine moiety [ J |. Eur
J Med Chem 2015 ,104 .73-85.

4  Huang XG,Bao YX,Zhu SX, et al. Synthesis and biological evalua-
tion of levofloxacin core-based derivatives with potent antibacterial
activily against resistant Gram-positive pathogens [ ] ]. Bioorg Med
Chem Lett 2015 ,25 :3928-3932.

5 Xiao ZP,Wang XD, Wang PF et al. Design ,synthesis, and evaluation
of novel fluoroquinolone-flavonoid hybrids as potent antibiotics
against drug-resistant microorganisms [ J 1. Eur J Med Chem,2014,
80:92-100.

>

Zhou FW | Lei HS Fan L, et al. Design, synthesis, and biological eval-

uation of dihydroartemisinin-fluoroquinolone conjugates as a novel

type of potential antitubercular agents [ ] ]. Bioorg Med Chem Lett,

2014 ,24:1912-1917.

7 Yang T,Chen G,Sang ZT, et al. Discovery of a teraryl oxazolidinone
compound ( S)-N-( ( 3-( 3-Fluoro4-(4-( pyridin-2-yl ) -1 H-pyrazol-
1-yl) phenyl ) -2-oxooxazolidin-5-yl ) -methyl ) acetamide phosphate as
a novel antimicrobial agent with enhanced safety profile and efficacies
[J].J Med Chem,2015,58 :6389-6409.

8 Ang W,Ye WW  Sang ZT, et al. Discovery of novel bis-oxazolidinone

compounds as potential potent and selective antitubercular agents



10

20

21

22

[J]. Bioorg Med Chem Lett 2014 ,24 ;1496-1501,

Gu W, Chen B, Ge M. Design and synthesis of new vancomycin
derivatives| J ] . Bioorg Med Chem Lett 2014 24 :2305-2308.

Yan M, Ma XD, Dong RQ et al. Synthesis and antibacterial activity of
4"-0-( trans-B-arylacrylamido ) carbamoyl azithromyein analogs| J ].
Eur ] Med Chem 2015 ,103 :506-515.

Yang SN, Shi W, Xing D, et al. Synthesis, antibacterial activity, and
biological evaluation of formylhydroxyamino derivatives as novel
potent peptide deformylase inhibitors against drug-resistant bacteria
[J]. Eur ] Med Chem 2014 ,86:133-152.

Wang SF,Yin Y, Qiao F,et al. Synthesis, molecular docking and bio-
logical evaluation of metronidazole derivatives containing piperazine
skeleton as potential antibacterial agents [ ] ]. Bioorg Med Chem,
2014 ,22.2409-2415.

Guo ZH,Yin Y ,Wang C,et al. Design, synthesis and molecular doc-
king of salicylic acid derivatives containing metronidazole as a new
class of antimicrobial agents [ J] Bioorg Med Chem, 2015, 23
6148-6156.

Xiao ZP, Wei W, Wang PF, et al. Synthesis and evaluation of new
tyrosyl-tRNA synthetase inhibitors as antibacterial agents based on a
N2-( arylacetyl ) glycinanilide scaffold[ J]. Eur J Med Chem 2015,
102:631-638.

Ling CY,Fu LQ,Gao S, et al. Design, synthesis, and structure-activity
relationship studies of novel thioether Pleuromutilin derivatives as
potent antibacterial agents[ J]. J Med Chem,2014 ,57 :4772-4795.
Chen 1Z,Yang DX, Pan ZK ,et al. Synthesis and antimicrobial activity
of the hybrid molecules between sulfonamides and active antimicrobial
Pleuromutilin derivative [ J |. Chem Biol Drug Des, 2015, 86
239-245.

POKWL A B 2P, SE ERf AR AR ] P B R T
¢ &,2014,45(12) :1101-1103.

A B, iDL, SRS 55 PR ALY A A AR LT ] i BE 2 Tl
44,2014 ,45(1) .14,

WAk W eV WL SRR AR A R[] P RES
Ik % & ,2015,46(8) .803-805.

Wrolg e, WOTA:. BHERMENAERII]. PEAES Tk &,
2014,45(7) :617-619.

Xie YC,Xu DQ,Huang B et al. Discovery of N-substituted oseltami-
vir derivatives as potent and selective inhibitors of HSNI influenza
neuraminidase[ J |. J Med Chem.2014 57 :8445-8458.

Wang C,Lu L, Na HY, et al. Conjugation of a nonspecific antiviral
sapogenin with a specific HIV fusion inhibitor;a promising strategy

for discovering new antiviral therapeutics[ J]. J Med Chem ,2014,57 ;

23

24

25

26

27

28

29

30

31

32

33

34

35

7342-7354.

Cheng SH, Chang XS, Wang Y ,et al. Glycosylated enfuvirtide :a long-
lasting glycopeptide with potent anti-HIV activity[ J]. J Med Chem,
2015,58:1372-1379.

Liu N, Qin BJ,Sun LQ, et al. Physicochemical property-driven opti-
mization of diarylaniline compound as potent HIV-1 non-nucleoside
reverse transcriptase inhibitors[ J |. Bioorg Med Chem Lett. 2014 24 .
3719-3723.

Lv ZG ,He W, Tian XH et al. Design ,synthesis,and biological evalu-
ation of new N*-Substituted 2'-deoxy-2'-fluoro-4’-azido cytidine
derivatives as potent anti-HBV agents[ J]. Eur J Med Chem. 2015,
101;103-110.

Wang NY, Xu Y, Zuo WQ, et al. Discovery of imidazo[ 2, 1-b | thia-
zole HCV NS4B inhibitors exhibiting synergistic effect with other
direct-acting antiviral agents[ ] ]. J Med Chem ,2015,58 :2764-2778.
Do R R AR SRR EMAMR] PR ES Tk
#.%,2014 ,45(1) :5-8.

R, B K] A RS I SR ]. P E
2 Tk # %,2015,46(2) :120-122.

Li LJ, Ding H, Wang BG, et al. Synthesis and evaluation of novel
azoles as potent antifungal agents[ J . Bioorg Med Chem Lett 2014
24.192-194.

Jiang ZG, Gu JL, Wang C, et al. Design,synthesis and antifungal
activity of novel triazole derivatives containing substituted 1,2 ,3-tria-
zole-piperdine side chains[ J]. Eur J Med Chem 2014 ,82 :490-497.
Cao XF, Sun ZS, Cao YB, et al. Design, Synthesis, and structure-
activity relationship studies of novel fused heterocycles-linked tria-
zoles with good activity and water solubility[ J]. J Med Chem 2014,
57:3687-3706.

Cao XF , Xu YY, Cao YB, et al. Design, synthesis , and structure-activ-
ity relationship studies of novel thienopyrrolidone derivatives with
strong antifungal activity against Aspergillus fumigatus [ J ], Eur J
Med Chem ,2015,102.471-476.

Ji QG, Yang D, Wang X, et al. Design,synthesis and evaluation of
novel quinazoline-2 ;4-dione derivatives as chitin synthase inhibitors
and antifungal agents[ J]. Bioorg Med Chem ,2014 22 .:3405-3413.
Jiang ZG, Liu N, Dong GQ, et al. Scaffold hopping of sampangine ;
discovery of potent antifungal lead compound against Aspergillus
fumigatus and Cryptococews neoformans[ ] |. Bioorg Med Chem Lett
2014 ,24.40904094, 4

Jiang ZG , Liu N,Hu DD, et al. The discovery of novel antifungal scaf-
folds by structural simplification of the natural product sampangine
[J]. Chem Commun 2015 ,51 :14648-14651.

®
£
Z
gy
w
™
5
>
=
=
>
®
m
G
=
0
>
=
~
>
)
o)
lan)
S’
®)
~

5L02




