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— L [ FEAE FAK B B R &% R N A
BAR G
RRNE R ARG, Bk, AR LEL R FAK &AL G Y AL
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BREREAR

FAK A XF PTK2, H PTK2 F:[N%ih5. FAK SE/E U ORGp Hi e,
58 4 L 2 T R B D R A e 5 TR R R SR (WA AR, 9 . FAK £E 48 AE ] J&] [ B 853 1 72 )
it R IE I ThEE. AIEIRY, 4 FAK S ThEE 2, FLARRE M KK TR B

FAK ) mRNA 7K-V-7EZ) 37% 50 S 412y 26%FL w4l b =835 . BT FAK
2577 2 ME s, BRTESS FAK B4R AE gk g A k. A4S 2012 EHF R
PF-228. PF-271. Y15 (1,2,4,5-benzenetetraamine tetrahydrochloride)LA 2 PND-1186.

2014 4, ZPh FAK #IHI7 CDE#ENGR A E, A5 ATP 5254057 VS-6062,
Defactinib f PND-1186. Defactinib CL&3 Allm/AR T #1560 H T657 KRAS KA/
e i e o

SR, BT BE AT R B2 ff FAK 85 B B Z9WIE R 9T K o

RPNE

KR HEIEZRDAE— TR E LA RIA AR AR —:

KINKI, BHETH) FAK /776050 KRBT 0 AP K ATP R ALATEE ATP
RIA . ATP KA FAK /b4 40 FIBe T8 FAK BALDKIRIE T, FfeamE
ANTUE S, ERECNT ZREIER, MEE ATP KA FAK /N4 il 77 20 42 4
FAK il 551 0] w] B i 45 1 140 B -2 1 SR FAE D Cun pS3 5 FAK A TLAERDD » A
M6 FAK (996G . G, BAR B RTCEHA kv 240t L EPTRZR A FAK /N4
HFR, AR T AR R e KRR Y, B IE A TR R I/ 4mlsEE R A

BT U BRI, RHANRM T —ME R &Y, ZA AR BT S DR
ST, SRNEL TR, ZESFomNE WSS E3 R, Sl
U 44 FAK A, P4 HE 8 (inker) M, B — BB Y ST,
ZAL AW E3 2R EAREAIFT S Bir A3 NFEfRIE S, X H AR O R R
BEAAAE FH R o 124 ST RS S PR AR FAK, DR G AE B IR B AR B 2 G A V857 11 L FH AR
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Fe 2 I Eh BT 2 -
X-Y-Z
X1

Hrf, X %8 FAK 211 (Focal Adhesion Kinase-Related Nonkinase) [JECE, Z Fon
B3 S WA, Y RoRiER: XM Z (1.

RAEAR HRI LG H],  FR A ] 3 — AR T BN ARRRE 2D 2 —

RIEA R W EsiEr, ik X A -1 58 0-2 Frostb a9,

X II-1 i 112

Cy' BL Cy” 9 HIMAST HUNIEIR, Conp 753, 5-12 NIRRT ARRII TSI, Copp FFfRE
B 3-12 DR 2 R R R B 2

L' J-(CR™RY)-O-(CR™R™)e-, -(CR™R™)g-S-(CR™R™)e=5 -(CR™R™)-N(R'*)-(CR™R"),-,
«(CR™R™),-» «(CR™R™)- (CR™=CR"™) (CR™R™)g-, «(CR™R™);- (C=C) ,-(CR"R")y-»
(CR™R™)¢-S(=0),-(CR™R™)¢-» ~(CR™R™)y-C(=0)-(CR"RM)g-, -(CR™R"),-C(=0)-O-(CR"R™)g-,
«(CR™R™)e-S(=0),-N(R'*)-(CR™R)-, -(CR™R™)o-C(=0)-N(R'*)-(CR"R"),- ;

% Cy' B Cy” Rk 1. 20 3. 4. 58K 6 4 RM rEUL

B L' Rsr g 10 20 3. 4. 58 6 D R FrEUL;

% RM 35S A, Ji, F, Cl, Br, 1, CN, OH, NO,, NH,, COOH, C¢kidt,
Cro KIANEERE, Cro B EE, CooMidE, Coo M, Copp MbidE, Conn 545, 3-12 MG
A, 512 MR E FAHBMK KA E,  RE(CR™RY)F-0-(CR™RY),-
RE(CR™R™)g-S-(CR™R™)g- »  RE-(CR™RY),-N(R'*)-(CR™RM)g- ;  RE(CR™R™),-, RE(CR™R™),-

( CR"™=CR™ ) ,(CR™RY);- , RE(CR™M)y ( C = C ) (CR™RM) ,
RE(CR™R"),-S(=0),-(CR™R™),- , RE(CR"R"),-C(=0)-(CR"R™),- ,
RE(CR"™R™),-C(=0)-0-(CR"RY),- , RE(CR"R™),-0-C(=0)-(CR"R"),- ,

RE(CR™RY),-S(=0),-N(R'*)-(CR"R™)s- RE(CR™RY),-N(R'*)-S(=0),-(CR™R™),-
RE-(CR™R™),-C(=0)-N(R'*)-(CR™R™)¢-1% RE(CR™R™),-N(R'?) -C(=0)-(CR™R ")~

% R 35 A, Ji, F, Cl, Br, I, CN, OH, NO,, NH,, COOH, C¢kidt,
Cro KIANEERE, Cro B EE, CooMidE, Coo M, Copp MbidE, Conn 545, 3-12 MG
A, 512 MR E FAHBMK KA E,  RE(CR™RY)F-0-(CR™RY),-
RE(CR™RY),-S-(CR™R")y- ,  RE(CR™RY),-N(R'¥)-(CR"™R")y- , RE(CR™RY),-, RE-(CR™R™),-
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( CR"™=CR™ ) ,(CR™RY);- , RE(CR™M)y ( C = C ) (CR™RM) ,
RE(CR™R"),-S(=0),-(CR™R™),- , RE(CR"R"),-C(=0)-(CR"R™),- ,
RE(CR"™R™),-C(=0)-0-(CR"RY),- , RE(CR"R™),-0-C(=0)-(CR"R"),- ,

RE-(CR™R™)e-S(=0),-N(R'*)-(CR™R™),- RE-(CR™R™)-N(R'*)-S(=0),-(CR™R™)g-
RE-(CR™R™),-C(=0)-N(R'*)-(CR™R™)¢-1% RE(CR™R™),-N(R'?) -C(=0)-(CR™R ")~

& R AR RSB 1. 20 3. 4. 588 6 A R FTEUR,

B R 43 BARSHBE 1. 20 3. 4. 58 6 A RM TR,

% R 35 N E, Ji, F, Cl, Br, I, CN, OH, NO,, NH,, COOH, C¢kidt,
Cro MAUKERE, CroltEE, Coglfidh, Coshhdt, Cio¥fkidt, RE-(CR™RY),-O-(CR™R™)g-»
RE-(CR™R"),-S-(CR™R™)g-, RE-(CR™RY),-N(R'*)-(CR™R")g-, RE-(CR™RY),-, RE'-(CR™R™),-

( CR"™=CR"™ ) (CR™R™); , RE(CR™M)y- ( C = C ) (CR"™RY)y
RE'-(CR™R™)g-$(=0)p-(CR"R™),- , R&-(CR™R™)g-C(=0)-(CR"R™)- ,
R#-(CR™R"),-C(=0)-O-(CR"R™),- , R#-(CR™RY),-0-C(=0)-(CR"R™),- ,

RE(CR™R™)y-S(=0),-N(R'*)-(CR™R™);- »  RE(CR™R™)g-N(R')-S(=0),-(CR™R™),-
RE-(CR™R"),-C(=0)-N(R"")-(CR™R™),-Bk R&'-(CR™R"),-N(R"?) -C(=0)-(CR™R™)¢-;

% R™ 35S #iNE, SR, F, Cl, Br, 1, CN, OH, NO,, NH,, COOH, C¢kidt,
Cio KUK, CrefiEIt, Coslfidd, Coskidt, Cie¥hkidt, RE-(CR™RY),-O-(CR™R™),-,
RE-(CR™R™)-S-(CR™R¥)-, RE-(CR™R™)g-N(R'*)-(CR™R"),-, RE-(CR™R™)y-, RE-(CR™R™),-

( CR"™=CR"™ ) (CR™R™); , RE(CR™™)y- ( C = C ) (CR"™RY)y
RE'-(CR™R™)g-$(=0)p-(CR"R™),- , R&-(CR™R™)g-C(=0)-(CR"R™)- ,
RE'-(CR™R™)-C(=0)-0-(CR"™R™),- , R&(CR™R™)g-0-C(=0)-(CR™R™),- ,

RE(CR™RY),-S(=0),-N(R')-(CR™R™),- ,  RE(CR™RY),-N(R')-S(=0),-(CR"R™),-
RE'-(CR™R™),-C(=0)-N(R"?)-(CR™R™)4- 1% RE'-(CR™R™),-N(R ') -C(=0)-(CR™R ")~

% RESSHISIHN Hy 5. F. Cl. Br. I. CN. -NO,. OH. &J&. BRI, Crebitt.
Cro KIARLEIE . Cro Jesa . Cos Mt Cog HiEE. Co Mtk Cono 525 3-12 M E T4
FII 2R PR BE, 5-10 ANFF 5 - 2H R A 5

% REHIMSTHY H. 5. F.o Cl. Bro I. CN. -NO,. OH. &, $RIE. Cre sk,
Croo KIUBEHE . Crg 2t CogMidhs CoHEE. Cas FRSEHE. Couo 5L, 3-12 MR JEF4
FII 2R PR BE, 5-10 ANFF 5 - 2H R A 5

& RY S HSIHN H, 7, F, Cl, Br, I, CN, -NO,, OH, &J&, I, Crelidt,
Cro RIRUSEHRE, Crebtddh, CosMidh, Coshhdt, Cie¥Fltkt, Coio 5, 3-12 MREFH

JRI 2R IR BE B 5-10 RSl 2 R 2% 55 2
3
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% R™MEE RY 45 oriey Hy jii. Fo Cl. Br. I. CN, -NO,. OH. &@J3t. 3. Cue
BidEs Cre KAREESE, CrobiA AL CosMidh. CoglIE. CioFABESE. Couo HE 3-12 MFF
JEF AL AR B 5-10 ANFR 4L 1 2 95 3

Fon S RISIHCA 1, 2, 35 44

g RN 0, 1, 2, 33K 4;

% p AN 1B 2,

RIEA R SZIEN], Cy' B Cy> 4 BIBSTHE N ZEIR, Coo $3E, 5-10 NFREFLLAL
MIZR T, Cap PRBEIEDR 3-12 DNIRJE P AL 2430 3

WA R RSERER], % R™ S RIHSIHONE, 51 F, Cl, Br, I, CN, OH, NO,,
NH,, COOH, Ciybidt, Ciy KfCKEHE, Cig BiHEIE, Coy FidE, Coy B3, Cio ks,
Coto 77 F:, 3-12 P JE 4L a1 % 36 &, 5-10 36 5 4 A B O 05 5
RE(CR™RY),-0-(CR™R™),- »  RE-(CR™R™),-S-(CR™RY),- ,  RE(CR™RY),-N(R'*)-(CR"R"),-
RE(CR™R™)y-, RE(CR™RY),- (CR“=CR'") ,«(CR™R™),-, RE-(CR™R™)y- (C=C) ,-(CR"RY),-,
RE(CR™R™)g-S(=0),-(CR™R™),- , RE(CR"R™)4-C(=0)-(CR"R"),- ,
RE(CR"™R"),-C(=0)-O-(CR"R™),- , RE(CR"R"),-0-C(=0)-(CR"R"),- ,
RE(CR™RY),-S(=0),-N(R'*)-(CR"R™)s- RE(CR™RY),-N(R'*)-S(=0),-(CR™R™),-
RE(CR™RY),-C(=0)-N(R")-(CR™R™),-Bk RE-(CR™R™),-N(R"?) -C(=0)-(CR™R™)¢-;

% R 35N E, Ji, F, Cl, Br, I, CN, OH, NO,, NH,, COOH, C.4%id,
Crag MARBEEE, Cry AL, Coulfidh, CouBlE, Cio¥hkilk, Ceao 5 HE, 3-12 MHEFAH
B R OB AR, 510 NI JE A 1 2R 5 A, RE(CRMRY),-0-(CR™RY),-
RE(CR™R™)g-S-(CR™R™)g- »  RE-(CR™RY),-N(R'*)-(CR™RM)g- ;  RE(CR™R™),-, RE(CR™R™),-

( CR™=CR™ ) ,(CR™R¥),;- , RE(CR™M)y ( C = C ) (CR™RM)
RE(CR™R"),-S(=0),-(CR™R™),- , RE(CR"R"),-C(=0)-(CR"R™),- ,
RE(CR"™R™),-C(=0)-0-(CR"RY),- , RE(CR"R™),-0-C(=0)-(CR"R"),- ,

RE-(CR™R™)e-S(=0),-N(R'*)-(CR™R™),- RE-(CR™R™)-N(R'*)-S(=0),-(CR™R™)g-
RE-(CR™R™),-C(=0)-N(R'*)-(CR™R™)¢-1% RE(CR™R™),-N(R'?) -C(=0)-(CR™R ")~

& R AR RSB 1. 20 3. 4. 588 6 A R FTEUR,

B R 43 BARSHBE 1. 20 3. 4. 58 6 A RM TR,

% R 35 A, Ji, F, Cl, Br, I, CN, OH, NO,, NH,, COOH, C.4%id,
Cra KACKEIE, Cra i3, Coulfidt, CouliIt, Cie¥hkidt, RE-(CR™RY),-0-(CR™R™),-,
RE-(CR™R™)-S-(CR™R¥)-, RE-(CR™R™)g-N(R'*)-(CR™R"),-, RE-(CR™R™)y-, RE-(CR™R™),-
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( CR"™=CR"™ ) (CR™R™); , RE(CR™M)y- ( C = C ) (CR"™RY)y
RE'-(CR™R™)g-$(=0)p-(CR"R™),- , R&-(CR™R™)g-C(=0)-(CR"R™)- ,
R#-(CR™R"),-C(=0)-O-(CR"R™),- , R#-(CR™RY),-0-C(=0)-(CR"R™),- ,

RE(CR™R™)y-S(=0),-N(R'*)-(CR™R™);- »  RE(CR™R™)g-N(R')-S(=0),-(CR™R™),-
RE'-(CR™R™),-C(=0)-N(R"?)-(CR™R™)4- 1% RE'-(CR™R™),-N(R ') -C(=0)-(CR™R ")~

% R™ 35N, Ji, F, Cl, Br, 1, CN, OH, NO,, NH,, COOH, C.4%id,
Crq KUK, CraBiE3E, Coy iz, Coadidt, Ciedikidt, RE-(CR™RY),-O-(CR™R™),-
RE-(CR™R™)-S-(CR™R¥)-, RE-(CR™R™)g-N(R'*)-(CR™R"),-, RE-(CR™R™)y-, RE-(CR™R™),-

( CR"™=CR"™ ) (CR™R™); , RE(CR™M)y- ( C = C ) (CR"RY)y
RE-(CR™R"),-S(=0),-(CR™R"),- , R#-(CR™RY),-C(=0)-(CR"™R"),- ,
RE'-(CR™R™)-C(=0)-0-(CR"™R™),- , R&(CR™R™)g-0-C(=0)-(CR™R™),- ,

RE(CR™R™)y-S(=0),-N(R'*)-(CR™R™);- »  RE(CR™R™)g-N(R')-S(=0),-(CR™R™),-
RE-(CR™R"),-C(=0)-N(R"")-(CR™R™),-Bk R&'-(CR™R"),-N(R"?) -C(=0)-(CR™R™)¢-;

% RESHISIHN Hy 5. F. Cl. Br. I. CN. -NO,. OH. &J&. BRI, Cybitk.
Crag KARLEIE . Crg JEsaEE . Co MidE. Cou B, Cos Mtk Coao 7525 3-12 M E T4
FII 2R PR BE, 5-10 ANFF 5 - 2H R A 5

% REHIMSTHY H. 5. F.o Cl. Bro I. CN. -NO,. OH. &, L. Cryhidk.
Crag KARLEIE . Crg JEsaEE . Co MidE. Cou B, Cos Mtk Coao 7525 3-12 M E T4
FI 2R PR R BE 5-10 ANFF 52 U 2 05
RAEA KA SLER], % R 450 H, i, F, Cl, Br, I, CN, NO,, OH,
, FRAE, Crabidh, Crg ifABTEHEE. Cra it Cou itk CoyJEE. Cas HbTdE. Couo
v 3-12 DR RF A I IR T 5-10 ANFR 2Rl 1) 24 05 2L 5
%% R™ER RY 57 Hy fi. F. Cl. Br. I. CN. -NO,. OH. &%, &I, Cy
BEdE . Crg BACEEIE. CrLa Bk, Couliidk, Cog kI, CooFFlidE. Coio 755, 3-12 MR
JEFLH IR Z R B 5-10 NI R FALR I 28 55 3

S
%

2
VeE

" H
=z N N @) S
' D) D) >

FELE A B RIS 81, Cy! asz%\%uzmmm@, DAC AT AT
H T H T N N N
N N o S N N Jeo .S 2N “° N @
AT R R RYAT R NG ) H

N
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WA R RSERER], % R™ S RIHOIHONE, 51 F, Cl, Br, I, CN, OH, NO»,
NH,, COOH, HH:, &%, BN, AR, ETH, »THE, fTH, -CHF, -CHF,,
-CF;, -CH,Cl, -CHCl,, -CCls, -CH,Br, -CHBr,, -CBrs, -CH,CHF,, -CH,CF;, -CHFCF;,
-CF,CHF, , -CF,CF; , -CH,CH,CF; , -CH,CF,CHF, , RE&(CR™R™),O-(CR™R"),- ,
RE-(CR™R™)y-S-(CR™R™)g-» RE-(CR™R™)g-N(R'?)-(CR™R™)g-I% RE-(CR™R™),-;

% R 35S, 5, F, Cl, Br, I, CN, OH, NO,, NH,, COOH, Hi¥, Z
B, EHHEE, RAEE, ETH, RTHRBBUT

& R AR RSB 1. 20 3. 4. 588 6 A R FTEUR,

B R 43 BARSHBE 1. 20 3. 4. 58 6 A RM TR,

% R 45 por A, 5 F, Cl, Br, I, CN, OH, NO,, NH,, COOH, H#, 7,
B, FERHE, RAEME, ETH, BT, HTHE, R(CR™RY)-S(=0),-(CR"RY),-

R&'-(CR™R™)-C(=0)-(CR"R™),- , R&(CR™R™)-C(=0)-0-(CR"R™),- ,
R&'-(CR™R™),-0-C(=0)-(CR™R™),- , R&-(CR™R™),-S(=0),-N(R'?)-(CR™R™),- ,
RE-(CR™R™)y-N(R'Y-S(=0),-(CR™R™);- >  RE(CR™RY),-C(=0)-N(R'")-(CR"R™)y- X

RE-(CR™R)g-N(R ™) -C(=0)-(CR"R")g-;
# RM 4 RpSTHAS, 47, F, Cl, Br, I, CN, OH, NO,, NH,, COOH, Fx, Z

B, B, R, BT, BT RS
e

T~ u H
= N N ) S N N @)
I K 7 K , ‘ , ( , » >
%Rgﬁj\?ﬂ]ﬁjf@%j@, \ /’ \ 4%/\ , \ /li’ \ /\i E_T* EJ’ E_ﬂ_{’

2 2

NZ, Lj%rtj \;ﬁ \;ﬂ [;ﬁ h;) %KVN qu

FRE AN H, S, B3, 23, EREE. BA. ETHE. BTREIMTE.

RIEARRHMLEs], % R A H, i, B3, 20, ERE, RFk, F
THE, T EEBGRCT A

#% R™, RYEC REMOIHEN Hy Gt A, o0, ERE, REHE, ETH, 57T
BEEGRUT

WA R WIsziEs], Frid X N -1, 102, I0-3. I0-4, II0-5 B8 110-6 Finib &4,
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A0 O\\S,/o
Pl Y AN
N7 Ny N s ,
/ H N/AN/© | H N*N N '\;
= H =
7 I-1 7 112
A\ //O O\\S//O
N AN
N FscI-:];\N N™ FsC__
AL O S L G
N N i
bN H N k;N H N X \j’
7 11-3 7 1114
O\\S//O O\\S//O
9N AN
N NP I CF N N CFy_
N s NN A /@
N N 1
QA HoONTON N AT
7 II-5 7 1M1-6,

RIEA R sLhti b, Jirid Z s v st 54,

Hrp, Q AN CR

M AN C(RRY), NR™), O 8 S;

W, K Z-5s7i A CRRY, NR™®), 085 S;

R’ N&., Ji, F, Cl, Br, I, CN, OH, NO,, NH,, COOH, C¢k%idt, C¢ iUkt

Fe. Cre bt IE. Coe MidhBL Cop Lt

% R¥™, R 4GRPMSIHASE, 4, F, Cl, Br, I, CN, OH, NO,, NH,, COOH, %

R, Crebidl, Cre AU, CleltB L, Creliidt, Coghidl, Cs.n¥hkikt, Con 53,
3-12 NIRRT R Z R FE B 5-12 ANFR R 20 ) 2% 55 32

& R A RIphST NS, i, F, Cl, Br, I, CN, OH, NO,, NH,, COOH, Ci¢kikt,

Cro KT, Crobifidd, Crslizd, Crelhidd, CipnIhlidk, Cenn 53, 3-12 MAEF
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(-CH,CH(CH;)CH,CH;) - 1E ©& 3 (-CH,CH,CH,CH,CH,CH;) . 2- & %}
(-CH(CH3)CH,CH,CH,CH;) . 3- . 3 (-CH(CH,CH;)(CH,CH,CH3)) . 2- H J& 2- J% %
(-C(CH3),CH,CH,CH3) . 3- B % 2- ¥ % (-CH(CH;)CH(CH;)CH,CH3) « 4- FF 3 -2- [ &
(-CH(CH;)CH,CH(CH3)y) ~ 3- H Z& -3- J}& & (-C(CH3)(CH,CH3)y) ~ 2- A& -3- ) it
(-CH(CH,CH3)CH(CH3),) ~  2,3- — H £ -2- T & (-C(CH;3),CH(CH3),) « 3,3- ~ FF :-2-T &
(-CH(CH;3)C(CH3);)s 1EBEHE. 1E RS, RiB<fil ML ar gt b7 sbab i i, #asHE
FEASTRE MR RE . ARTEbe s e B . Fon N B RE B BE A B S AT 2 A A
SRR BRI AN O R, IXFERS s, (HIEART, R, R, RRRES

.
T

ARIEIGH RN TH 2-15 DIRE TN EREBCCEE - Iredt, Hh 08— Az
23
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s B —ANER-B sp® WU, Horp, BRI T DT O — AN B A AR R B Bt ik
[FEARIEE T EAR, HAaFE cis” M tans” (1B A7, BE"E"M"Z "M EA. £ ET, M
P 2-8 MRIE T AN SE T B, MRS 2-6 MRIET: £ —SKi
Fh, IREEEAAE 2-4 MR o MR E R SRR, (HIFAR T, £ EE(-CH=CH,).
#7575 3 (-CH,CH=CH, ) %% .,

ARE I RREH 2-15 MxEF W ERBCCE — e, Hdabg— A lfnss
w BIE — AR sp =8, b, PTG SE AT TR U — AN B N AR B TR 1
TP ELA o AE— ST S, WRIEREAA 5 2-8 Nk /B —SLht )y Erp, Juklt
FAE 2-6 M+ £ —SLiEdy £, PR EFAS 2-4 MiRJET . BB F RSl 4,
F5, HIFART, ZIRIE(-C=CH). RFHF(-CH,C=CH). 1-FHIHE(-C=C-CH;)ZF%E.

AREFGEE” . “PEIIREE" . “HRIBITIRE" . BRI BRI AR s — s 24,
AE757 TR, WAEGE A AN RIES, HAG S RET, Kb s 3-12 s 7 1Y SR EL 7-12
MRIFE T =3 BHA 7-12 AR ORI RIN AT DU& — 304,514 [5,5] [5,6]8L[6,6]14 %,
AR B AT 9 B 10 AN JEF IR A] DU IR [5,6]8K[6,6114 & o A1 R FRIR NG I e LA 45,
EIFART, Fhek, IRREMIIE . FORIE I RER Lo aHE, HAANRT, HFE,
T BRI 1R 1R 20 2 . 1R -3t . PR, 1R
DB B N B 7 TR S 7B S B 7 NWE e B ¢ SN 7 N ey (B SN Z Y S~ S 2 N A 7 e - S 7
ZH bk, M RS AR ERRNE IR ES BB R BRI, <BR
P ] DR BURBCR IR, BRI L, HIFART, m. BAE. &5, K.
(R N 5 SN ¢/ S it = 1B SN 8 SN <1 B SN o5 S5 7 8~ S8~ SN (B S - )
B BRIEBURI B EIE . BB B -C(=0)-+ BEE-C(=0)-- $iHE-S(=0)-. FiFE-S(=0),-
FE IR S E-S(=0)- I EEIURHI e HE-S(=0),-+ FRIERUR ) b B 55 45

ARAGGRI, “IRIPEE”, “IRIBFAR BRI LI AR A S B AT A, #2408 SR, XUER
A R, HAR AR AR BT g R R BB, Bk R R B
WIAK TR R S, FA] DU e MU B0 & — DN B AR, (H4EA 2 75 Fr ik
¥, HA AN EE OSSR F R AR S . —DNEBEAT ERE R AT
HiR — N B A A K W P A B T B . Hop — S8 Sl Uy B8, “IRFR7. “IRIRAL”,
TR B IR IA R A A 3-7 TR BIR(1-6 MREF A% H N. O Py S Y 1-3 M2
JR, AU S BU P AR il — A B2 A28 R - T B4R 2191 21 SO SO, PO. PO, 2],
MPTIR RPNy = e, Horp R AR A ), B7-10 TR (4-9 MR ATE B N,
O.P. S 1-3 MNRJEF, /2L S BL P AT gl — AN B 2 AU P B A3 2049 71 SO SO,
PO. PO; HJ%E:H]).

IR AT DA B B2 S5 i o < R PR (R A B4 B0 R [ 5 MR B 4 AN AN B B
RN FHA T ZR RSl hE, (HIFARRT, mengbekk. PUERmE, a0k
WL, DS ey S, DU L. AL, VUSRI . URNEAE . AMRIE . ARG

Hh.OWENEGEAL, WEMEGTIL . DEMEEERL . WRIGREL. mIURMRIL. BURIAT . ORI, IR
24
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FINT . RURMEHS . PR, AP, AR BRAL . BRARAPEAL. 4-F A IR E
-1-HE 1,2,3,6-DY AR NE-1-58 . AR R, TR, BRAURE AL, MEREaR-1-E . 24k
WEIRRIE . 3-ML bR . EMIWRSE . 2SS AR E . AR R, 13- ARG
MERRR L . TEEGEAL, TUBESbEAR. TEUEWY L, MERRLE AL, RIS mRIESE L 1,2,3,4-
VUSSR AL . 1,2,6-M8 T 1,1- “5AC-2-3E . 4-52 -1 4- BB bE 4-AM-1-3E. 2-5%
Feo1-(WRME-1-38) 2l -4-FE . 2-F2FE-1-(5,6- “&-1,2,4- =W:-1(4H)-3L) Ll -4-3: . 5.6- &
-4H-1,2,4-W8 " Wa-4- 0 | 2-F20-1-(5,6- “EMLIE-1(2H)-25) L BH-4-5E . 3-ZFAA[3.1.0] A
3-SR IR [4.1.0158 3. BAWIR[2.2.2]1C 3, 2-FF5E-5,6,7,8-VU S -[1.2.4] =ME[1,5-c ] g -6-
. 4,5,6,7-VUE LR [4,3-c]HEIE-5-FE . 3H-M|WERE 2-5(-S- B AR RO [2.2.1]FEke-5-FE . 24,
SS-REIRAIN[2.2. 2] F bE-5- . VEIREEA N-EREFL PR 3R o R IR (M e flic B dE, 1,1- %A%
B A M B A EG PP B b P e 4 U P B G s g — RS o O BT R AR AT DL
BRECRBURET, HABRERTUZ, HIFEART, m. JE=0). 7, 8. KE.
FUE. JROgdh. GRAAL. GREE. STAh. MR, PR IR, SRR AL, AEE. &
IR b A AL . BRI EHE-C(=0)-. FEHE-C(=0)-. FiHE-S(=0)-. FiHE-S(=0)2-. &
BRI B RE-S(=0)- BRIt HE-S(=0)2-. R AR b A L 555

RIEIRFEFFRR—ADEEZAD O, S. N, P IS F¥, N, S P AR
G 8. i RO IR, B R B BRI ERBREIE S, i, N
1 3,4- A -2H-MEMEEE P ) N). NH kg S 2 b g NH)EC NR(F1 2 N-HU g ek
H [ NR).

AR E TS A LB B e e < B e L B B A A R, R
AEEEH 6-14 T BIN, NI =R Ik &, He, 20Dk R HFEFRN,
Hp P IMEREE 3-7 o, HA-NBEZAWE RS0 FRHRE S MHE. RiETT
FA UMARE S EHZHMH, w5 & e DVaRRE, FEMEE, JFH PR 5n]
Pl BURECR BT, HA BUCERT DUZ, HIFART, i, B, 22, xE. 548,
i ARG, GUAEE. BREGE. Brih. MR, Pk, JRIRAL. SO, AR, HEE. R
BEEARH AL BRI RE-C(=0)-. fiHk-C(=0)- [itk-S(=0)-+ kitk-S(=0),-.
FEHURHI Bt EE-S(=0)- FEERURHIBEEE-S(=0),- R e H 5%

ARG IR 5 B AT DLBR S A B g ok O B e A Bl R 05 B AR B () — KR s ORI
T 5-14 TR, WM =Mk R, Hp 2D ANIMERSFERK, HED A
WRAG —AEEZ N RE T, HhREFREAEREVIERR S X, Kb — DR RS
3-7 o, BHAE—AEEZANWE RS0 T HRMOHE, REIRITHE A LS ARG R
B IR IERNA Y S BT o« I Bk 2% 55 B2 ] DU BRBUOR BT, H A U AT BAAZ ,
HIFART, . FiE. &, xR, FIb. FR. R, At e, kit &
Beo o BUER. JRBAER. B, GHAE. JFAEE. RARURHIRREE. BERAREEE-CE=0)-
JEHE-C(=0)-+ FEdt-S(=0)-+ FtFE-S(=0),- FRILEU P FEFE-S(=0)-~ I E LI T HE-S(=0)s-+

PRI e A 555
25
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A ST SR, ARV ERE LU IR, (HIF AR TR LL L, 2RI, 3-
WRIEAE . N-PKPREE . 2-WKIEE . 4-WKMEEE . S-BRMEEE . 3-SRUEmpdt, 4- i@l s-ugms
Heo 2-WEMERL . A-EMRSL . SUEMESL. 4-FRSL SRS . N-IERR AL 2-HERR L, 3-RERg AL
2-MEWERE . 3-MEMERL. A-MENEHE. 2-WENERL, 4-MENEEE. WENE-5-JE, MAREE(AN 3-MAMEKL).
2-MEMESL, 4-MEMESL | S-MEMRSL . PUMBIL(RD S-PUMERL), =MRIL(Gn 2- =R S- =L
2-MENY L, 3-MEMSL . MERRELCH 2-MERL), SRR, 12 3-BE L. 12, 5-ME IR
1,2,4-08 I 1,2,3-Z 0 L 1,2, 3-B AR e L 1,3,4-B A I 1,2,5- B AR A 1,3,4-
WE DL MEMRIE . MERE-2-JE. 13,5-=MRAL. ORIf[d]MEMR-2-FE . BRI IE[1,5-a] it BE-6-
H WAFEUUTXGR, HEART U FRIFORMERE . ZR IR . R ey 5 |
H| ek (G 2-Pg W) . MEENA L WEIRIE (I 2-WE ML . 3-IAEIRAE . 4- I BRI ) A S I IR E (4 1-
SRR | 3-SR IR B 4- IR

KR PFAE R ARERTZy”, KRR —MEEMERN A AT A0, K1, 1v.
a0V B VI FTR LG IR S AL 32 RINA Z5 W48 U 7K A BAE L VR B ZH 43 v e il
W BHA SRR . AR TR 25 S mT DLERS, EBLA B R B BEmT LAAE 9 il
WGV A RERR, JRUTHR (Ciae) BRE, B EMERERE, RIRER, 2k P IRER SN
FElESS . BN R B B — M G a S A, BIAT DO B L A B sl 259 Ak &
Yo HABRRTEZ YL N ORERE IR, X L IR R AL S & 2 BHA BRI FE AL BER (015
BH. RTHAMAZY) T FTHE R LAZE LR 3CHR: T, Higuchi and V. Stella, Pro-drugs as
Novel Delivery Systems, Vol. 14 of the A.C.S. Symposium Series, Edward B. Roche, ed.,
Bioreversible Carriers in Drug Design, American Pharmaceutical Association and Pergamon Press,
1987, J. Rautio et al., Prodrugs: Design and Clinical Applications, Nature Review Drug Discovery,
2008, 7, 255-270, and S. J. Hecker e al., Prodrugs of Phosphates and Phosphonates, Journal of
Medicinal Chemistry, 2008, 51, 2328-2345.

P 1 e fa BAR AL B B SR A8 A B I SR E TR 28979 . — ML S
A =4 m] LATE 1 P s A o R0 AR BEAT 25 58, L0 M mT RIS AR 4 B P ik AR
FER A8 MU VEBHAT RAL . RAERI YT DU S 5k il 4L, &R, KR,
B tl, RS, Btk MIEMER], BRI AMA . MNH, AR AFHLE
VIR, AHR AR B AL A1 5 LB 78 7 4 — B 1) = AR AR 74

KR P AT 2552 B3R R R AR A R AL S PRI A AL ER AT L ER . 255 )
B2 1 SRAE T J8 U0 N BRATT T 84BN 1K, WISCRER: S. ML Berge et al., describe pharmaceutically
acceptable salts in detail in J. Pharmaceutical Sciences, 1977, 66: 1-19. Fric &), 252~ Ll %2
MR R AR, EIFART, SEEER RN A TR A SRR, SR
Meh, WEMREL, WRIRER, mARE, MAVRERMOmEL, IR, ok, WEOMRER,
Frectedh, BRIAMREL, A WRE:, Bl A EE SCER L TiC B Al A A T A Bk ok A
Flixeedh, HARZG ERERZMHAHC DR, B, JURLmRE, RAREmRH, K

MR, FRHREL, EIRERE, WERE, TR, RIS, RMNRR, AR,
26
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TRIERRR LY, TR, AR, WL, RTM SRR, WPERERREh, Hh
BEEREL, MEMEREL, RERERER, BERER, CMREh, SMURER, 2R, UM
MReh, FLMRsh, AL, AMEREmRE, SFRRS, HREE, PR, 2-FR S,
TR EL, FHERER, THERER, FPRHEEREE, MR, RRER, WRRE, 3-SR IERE, ok
BREh, FRIREL, WEREE, WIfEERER, SREUREL, X WOREGRH:, +MRER, IR, 5
o WITE AR SRS R, WMLSE, O N(Cry bidk), Eh. AR B
S TS N R A SV IE i s KT PR VA PR 180 0 ) DA
NN e me e mh aime, 8, 8, 85, 8, 55, 2 bz
fEh st — DG G H. LR, TSNS TR BRI E T, s, =
A, B, SRR, BERRIY), R, CLsBEERAYINTT BRI

A SE R 2 fa— A B M E I T S AR A S I i 46 50 - T2 1
BRI, EIFART, K, SRR, 48, PR, CHIER, ZR4E, 2
BN R K OB . RIEKEW ZTGE R 0T 2K R4 &9 .

AA TR Y PR Y R A VR 7 AR AT P B AE £ H o — S8 S U 5 v 4 R O B
AE (R85 BPE LE B P B 22 /D — bl PROREIR (K0 5 Ji ) o £ 53— BESEHtE T S7h, “VRIT™
fREMNBE £/ MRS, U RANEE T EENIES . YLty
Erh, IR EE B (Bl e Al S ER) BUEE Y B (BlindsE SRS AL B
SRS I DO BURAE o ££ 53— BESE T S, VR AR TR BURE IS PRI BURIE R A A
RAEBCEAL.

A2 RN R AT 5 LR A HLERIE B, Bl 2R, REEREE . K IREE.
RRIREL . AL/ ERIR IR H . BRI A R/ ARIR Eh . FRRE H/R IR EL . MR EL . s/
MEh. FURBER. MrERRE. L THERRER . W SMRER. WML . WREERE . AR
Ty IKERER . MRS/ BRI . FLIREE . FURREIREE . A EERLARIR AL
FRIRER . GoRIREL. WM. WAMERER. WRIREE. FHEBRS . EFRE. R
 MlRR . REERER. H/NRER. R, FIREE. PRRIERER. ANRER. BER h/BRR A <k
iR A FRIURIREL . RS BRIREE . BRIREE . BLKIREL . R
FRORTE B $h A = R LR 26

A DL HATARREE N AR O I E R . AR IR, fHIR. BERSE.

APV HATER PN ARSI R, WK, LR, B, SRR, B
M. BRIAER. W OER. WO, AR, KRR, RPER. FRR. ZRER. R
T K M IR A o

] 24 FUROIN Rt -5 FEA LB AT BILBIE 1 o

A LA AT AR B R TN U 4, B andR SRR IR TR 2 XTI RIS s . 7R
SEHET ST, ZERATE A, WL . B B Bk IR, BRI RRE AR AR
BN BEAIBEEL

A VLB EATAE AT Bk AT DU EL AR AR i A RORTRUR - A e B 36 R SR A7 B AR

27
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Wl ORI PR 7S RS, REHIEaHE, flam, K. TEFER
(benzathine). [T #h(cholinate). WL, 2%, #EMR. # FIE (meglumine). WRHEE
MR T =R

AR R 25 R R AT AR A2 D ik R &) . PR BRI A R A . —
&, &L AR S & B mRE A5t B2 ME I (W Na. Ca. Mg
B K BEEN . IR ER . TRIRE R SE) SR, B I IR LAk & R B o U 5 1k
PR RN B RSN AT B A o IR ALK B A VA B E R A Y Th AT .
s, ARG MEE Y, HEMAEARKIEN RO, AR OE. LB, RABEEOHE.
7E4 in“Remington’ s Pharmaceutical Sciences”, 55 20 Kz, Mack Publishing Company, Easton,
Pa., (1985) ; MI“ZHHELFMF: PERT. MM HA (Handbook of Pharmaceutical Salts:
Properties, Selection, and Use)”, Stahl and Wermuth (Wiley-VCH, Weinheim, Germany, 2002)
HR R B 5 Ah— 2o R PR

b, AKIATFHAEY), BFEEAIRER, ST ULeNrKE Wik At & HE
7 (BN 2B DMSO, %55%) MG s, AT EMNRNER. KRKHAITHEHFT LS 2
BRI RN (AR A EGE S B RGE I BRI, AR B AR
FMLEIFIARIE TR

AR g R AT AT 25 4 Ut SRR R R A S W AR [ A 2R = R I UL R AL R =
EHIEA. AR EELEMEA ARG M, BT P EEA R
W EA Pk £ s T E R SR R B B SRR IS Y BRI R R AR AL
e AL L B R mAEmMEAER, e CH, Yc, Pc, Yc, PN, Yo, *o, 'F,
31P, 32P, 3587 36C1 ;Fn 12510

F—Jii, AR PTIR A RS FEAL R B R A R TE R EY, B, H
FEAEBUR PRI 2R, 0 H, MC M BF IR, B A AR BU MRS 2R, W PH
0 BC, ZEFMN R E RN TSR (A C). REB AR 3 B
H 8CH). RBHEGEAR, Wik RS HR AR (PET) SU 625 SURM AL 9 fii
52 BT REHT EIWZ B AR (SPECT), Sn T EE BT . “F BENKEY
Xf PET BG SPECT #FFLI & &5 HAAN . AR sE£MRL R, K. L1v, X v
B VI TR A S 4] DA RE A5 AN 53 0 B R BA A B o B s i 4] A ] 2 2o
PRI R AT ] A3 B9 F)57 ZR s 10 1) AR B ot A T el B R AR A 1l e 4%

BhAh, B E FES FERHE M (BT, "H 3 D) ME SRR AL ya 7 0 i, IX R 22
PO FRE PR oy R o B0, A4 A 215 S I B0 & 76 R B AR B 77 4R 2015 21 oo ok
7o ATRAH A 2 B AR IR ok 08 SOz KB AL R Al ik B . R AR R L S )
BUARIEARAR 2 0 AL YIS &40 U 71 & HoAr 20 3500 (B4 2 U AL 52.5%
ITIB ) 220 4000 (60%FITIBN) E /D 4500 (67.5%KmABN), 2 5000 (75% K515
A, F A 5500(82.5%ITBN) E /D 6000 (90%HITABN). 2 6333.3 (95%HIHIBN)-

F/b 6466.7 (9T%HIMBN). E2 6600 (99%I7T B N) TZE D 6633.3(99.5% M5B N) 1K)
28
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A7 2B BP0 AR BH AT 25 FH (K09 A4 440 5 L op & B Y R0 T DA ()7 38 BAR 1 47 2
D,0. Hli-ds. DMSO-ds LTI o

HOTH, RRARMSEFGMAEY, TAREMHEME S AKKHNEY, #i L
IRz R, IR, R, R WS, Bl S . A siE%R, AMad
AP UGEBE, [k, PR, BEREURE A

NGB D TR IR AR R R SE ], PR S &R BITERT, BAEH TR A K
W, AN B BEAZE Rt A W A PR Al o

IR LA o A G SEES T VE I TR R UL, B T

R SEREE TR AR EGREE, AR R A, SRR R 2.

AR SE B N A B4 mTi# i) Pomalidomide %#E% Lenalidomide ¥ fiTAE4) Al
PF-562271 ¥mfiTEMZ A click chemistry (i pi) BEHEemipk, WK 2 frs, Hd,
Pomalidomid ¥mBX Lenalidomide mfiT )16 7157 2% LR Chemistry & Biology 22,
755-763 (2015)LAJ% J. Med. Chem. 61, 462-481 (2018).

RS S AT PF-562271 (SERANTN B BT AE M2 BN Tkl 4%, RNy
A 3 Pron: BRI I 0 im 2 A S A BRI T Rt B R U SR AL
WE K R el R AR 3R, R R SR RIS s e H Bk R
KA 2,4- —A-5- =R P RMEE 4 AL RURT, B AT A E R 2 £
HR T H1F PF-562271 Smfir M BRI &I REE -

5%
PF-562271
(1) HafE 1a 6] &
H =
Nm//
HZN/O/ °
HAA 1a

£ 250 ZFFBURFRHIIN 2 FEAF K i, 954 TFFRIR. 15 ZF &7, IATK
DMF HE5B2E M, RHEFE, MASH 3.18 3 DCC [ 20 7 A 5E R TR 1
ANEF, IR EIEE IR, SRSl DCM: MeOH=20: 1 I fif i M43 3 p ) 44 1a
'H-NMR(400MHz, DMSO-ds, ppm): 10.35(s, 1H), 7.24(d, J = 8.60 Hz, 2H), 6.50(d, J = 8.64 Hz,
2H), 4.97 (s, 2H), 4.25(s, 1H). LC-MS: calculated for CoHyN,O [M+H]": 161.06, found 161.28.

29
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(2) Hhlalf4k 2a i 2
X
=N

NC
/('\DI;S‘\/O
)4k 2a

£ 100 Z 7 BEBSF N 2 b N-F 3 R . 30 227+ Jo 7K DMF K 2.1 Sl T B4,
50 =ESERE 20 RIS, NN 2.2 B0 2-8-3-wURIEEE, B RONE 3 /NI, FIZKVE R R, FEH
CIRCEEREEL, ARG Rk =2 1 ikhEReHE, #4533 2a. 'H-NMR(400MHz,
CDCls, ppm): 8.65(dd, J = 1.88 Hz, J = 4.88 Hz, 1H), 8.06(dd, J = 1.88 Hz, J = 7.76 Hz, 1H) ,
7.41(dd, J = 4.88 Hz, J = 7.76 Hz, 1H), 3.38(s, 3H), 3.18(s, 3H). "C-NMR(100MHz, CDCl;,
ppm): 156.06, 152.17 ,142.74, 122.77, 115.33, 109.50, 37.90, 37.35. LC-MS: calculated for

10 CgHoN;0,S [M+H]": 212.04, found 212.30.

(3) whiEtk 3a [ %

X

H,N _N

ANegr
0" o

HHE)4A 3a

7 100 Z£F+FERBEEH AN 1 5w ik 2a T FEEAITT/K DMF B & AIH, 72
15 ARPPT I 300 258 10%0 Pd/C, AR BRI &ES, FAZSIK, 40 EHRHER R 16
AN, TR IERETIE, SRJE ] DCM: FREE=20. 1 idRERH:, 5% 3a. 'H-NMR(400MHz,
DMSO-ds, ppm): 8.40(dd, J = 1.68 Hz, J = 4.64 Hz, 1H), 8.06(dd, J = 1.40 Hz, J = 7.64 Hz, 1H),
7.45(dd, J = 472 Hz, J = 7.68 Hz, 1H), 3.85(s, 2H), 3.13(s, 3H), 3.12(s, 3H), 2.89(s, 2H).
BC-NMR(100MHz, DMSO-d;, ppm): 152.24, 146.88, 138.16, 124.03, 54.90, 40.67, 37.31, 36.06.

20  LC-MS: calculated for CsHsN30,S [M+H]": 216.07, found 216.38.

(4) HhlalfAk 4a i 2
0
Cln N N AN
W\;ECFC, ANog
O/ N

R A 4a
7E 100 ZFFRERIR N 2.47 Fi[E4E 3a. 2.47 75 2,4- ~5-5-Z /P EMEIE, 3.16
25 GCRRERHN. S0 ZTFME, S0 JERRREN 2 AN, R IRE AR, SRS AT 22

B5=8: 1 il rkfekE, Fe THAAG AN/ E DCM #E 7, 1 543 3 E{AED 4a. "H-NMR(400MHz,
30
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DMSO-ds, ppm): 8.54(t, J = 5.60 Hz, 1H), 8.45(m, 2H) , 7.76(dd, J = 1.48 Hz, J = 7.72 Hz, 1H),
7.44(dd, J = 4.68 Hz, J = 7.72 Hz, 1H), 4.73(d, J = 5.36 Hz, 2H), 3.26(s, 3H), 3.11(s, 3H).
BC-NMR(100MHz, DMSO-ds, ppm): 162.58, 158.36, 155.74, 155.69, 152.30, 147.69, 137.24,
133.33, 124.80, 124.15, 122.10, 105.53, 105.21, 104.88, 37.09, 35.77. LC-MS: calculated for
C13H14CIF3Ns0,S [M+H]": 396.04, found 396.41.

(5) Hrlalfk sa fhil &

H =

N N N N
PORPND

N~ N. .~

/LH CF /O,,s\\

A4k Sa
7t 25 ZFHFERERF A 100 258 P AE 4a. 41 i AME 1a. 2 2R, 3
L8, 90 FEIRNRAFE L 4 /NI, BETIEA, S8 DCM: MeOH=30: 1 idhEfH:, 153
A& 5a. "H-NMR(400MHz, CDCl;, ppm): 8.41(d, J = 3.44 Hz, 1H), 8.12(s, 2H), 7.98(d, J =
14.80 Hz, 1H), 7.75(d, J = 7.40 Hz, 1H), 7.49-7.42(m, 4H), 7.27-7.23(m, 1H), 6.13(s, 1H), 4.93(d,
J = 4.80 Hz, 2H), 3.27 (s, 3H), 3.07(s, 3H), 2.92(s, 1H). LC-MS: calculated for C5,H, F3N;0;S
[M+H]": 520.13, found 520.59.

LB 1 X 138 Frostb & %

Q.0 P Q
DR 1 Q?{#
S O Y
< H
X1

7E 5ml BEBEIE A 17mg Pomalidomide i fiTAE4) . 20mg H1[A/4& Sa. 7mg CuSOy-
23mg PR MEREN . 0.1ml ZKF1 0.8ml AT B . 70 FRIRE R 6 /N5, 7K¥E. DCM AEHL,
S e FEE=30: 1 AR Prosteat, %N 61%.

'H-NMR(400MHz, CDCls, ppm): 8.88(s, 1H), 8.43(dd, J = 1.80 Hz, J = 4.68 Hz, 1H), 8.27(s,
1H), 8.18(s, 1H), 7.81(d, J = 7.84 Hz, 1H), 7.59-7.46(m, 6H), 7.25(m, 1H), 7.09(d, J = 7.04 Hz,
2H), 6.86(d, J = 8.52 Hz, 1H), 6.46(t, J = 5.28 Hz, 1H), 6.04(s, 1H), 4.95-4.88(m, 3H), 4.65(q, J =
4.52 Hz, 2H), 3.97(t, J = 4.68 Hz, 2H), 3.71(t, J = 5.12 Hz, 2H), 3.46(q, J = 5.48 Hz, 2H), 3.28(s,
3H), 3.07(s, 3H), 2.76-2.60(m, 3H), 2.10-2.00(m, 1H). LC-MS: calculated for CsoH3oF;N 305
[M+H]": 906.26, found 906.88.

I8 AR U7 A % X 2~38 st &4
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o)
N N ‘N
N7 I\I \/I/R/ f/\oa’\/NH
O/\” N/kN/@/ o 2 7
= H

X2
'H-NMR(400MHz, CDCls, ppm): 10.53(s, 1H), 8.85(s, 1H), 8.39(d, J = 4.12 Hz, 2H), 8.15(s,
2H), 7.78(d, J = 7.20 Hz, 1H), 7.51-7.39(m, 5H), 7.26-7.22(m, 1H), 7.05(d, J = 7.08 Hz, 1H),
5 6.87(d, J=8.56 Hz, 1H), 6.51(t, J = 4.84 Hz, 1H), 6.10(s, 1H), 4.97-4.92(m, 3H), 4.57(d, J = 4.36
Hz, 2H), 3.90(t, J = 4.56 Hz, 2H), 3.70(t, J = 4.76 Hz, 2H), 3.62(s, 4H), 3.45(d, J = 4.80 Hz, 2H),
3.25(s, 3H), 3.04(s, 3H), 2.87-2.74(m, 3H), 2.12-2.03(m, 1H). “C-NMR(100MHz, CDCls, ppm):
172.91, 169.72, 169.45, 167.74, 160.60, 158.92, 157.85, 154.48, 152.77, 148.21, 146.73, 143.29,
139.19, 136.05, 135.51, 133.88, 132.93, 132.52, 127.18, 126.13, 124.37, 123.45, 120.73, 120.38,
10 116.83, 111.62, 110.30, 70.59, 70.53, 69.27, 50.71, 48.95, 42.30, 40.59, 37.64, 35.51, 31.95, 31.53

2

29.72,29.39, 22.89, 22.72, 14.16. LC-MS: calculated for C41H4,F5N1306S [M+H]™: 950.29, found

950.77.
O
S re e N{;QO
N N N
N7 rl 7,& 09’\/NH
| N N/kN/@/ o 3 ©
= H
i3
15 'H-NMR(400MHz, CDCls, ppm): 10.43(s, 1H), 8.90(s, 1H), 8.41(m, 2H), 8.19(s, 2H), 7.77(d,

J =17.16 Hz, 1H), 7.56(d, J = 8.80 Hz, 2H), 7.48-7.42(m, 3H), 7.26-7.22(m, 1H), 7.08(d, J = 7.04
Hz, 1H), 6.90(d, J = 8.56 Hz, 1H), 6.43(t, J = 5.52 Hz, 1H), 6.10(s, 1H), 4.97-4.94(m, 3H), 4.59(t,
J = 4.48 Hz, 2H), 3.89(t, J = 4.68 Hz, 2H), 3.72-3.68(m, 4H), 3.63-3.61(m, 6H), 3.47(q, J = 5.60
Hz, 2H), 3.27(s, 3H), 3.06(s, 3H), 2.89-2.75(m, 3H), 2.12-2.10(m, 1H). LC-MS: calculated for
20 CysHysF3Ni3010S [M+H]™: 994.32, found 994.85.

0
~ \N/ F3C _ H N=N N NH
T oy S o
NN A NI i w ey pNTR
/ H N N 0 4
F H
4
'H-NMR(400MHz, CDCls, ppm): 10.25(s, 1H), 8.92(s, 1H), 8.40(d, J = 8.80 Hz, 1H), 8.35(s,

1H), 8.19(s, 1H), 8.09(s, 1H), 7.77(d, J = 7.74 Hz, 1H), 7.58(d, J = 8.72 Hz, 2H), 7.48-7.43(m,

25 3H), 7.26-7.22(m, 1H), 7.08(d, J = 7.08 Hz, 1H), 6.90(d, J = 8.52 Hz, 1H), 6.45(t, J = 5.44 Hz,
32
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1H), 6.09(s, 1H), 4.96-4.93(m, 3H), 4.59(t, J = 4.56 Hz, 2H), 3.88(t, / = 4.72 Hz, 2H),
3.68-3.59(m, 14H), 3.44(q, J = 5.20 Hz, 2H), 3.27(s, 3H), 3.05(s, 3H), 2.88-2.72(m, 3H),
2.13-2.03(m, 1H). LC-MS: calculated for C4sHsF3;N301,S [M+H]+: 1038.34, found 1038.84.

0O

N @)
NH

0o O

5 S

'H-NMR (400MHz, CDCl;, ppm): 10.19(s, 1H), 8.91(s, 1H), 8.40(dd, J = 1.76 Hz, J = 4.68
Hz, 1H), 8.36(s, 1H), 8.19(s, 1H), 8.00(s, 1H), 7.77(dd, J = 1.24 Hz, J = 7.64 Hz, 1H), 7.67(d, J =
7.08 Hz, 1H), 7.59-7.51(m, 4H), 7.47(d, J = 8.92 Hz, 2H), 7.25(dd, J = 4.76 Hz, J = 7.68 Hz, 1H),
6.10(s, 1H), 5.01(dd, J = 5.28 Hz, J = 12.00 Hz, 1H), 4.93(d, J = 4.96 Hz, 2H), 4.61(t, J = 4.68 Hz,
10 2H), 3.91(t, J = 4.88 Hz, 2H), 3.62-3.53(m, 4H), 3.51(t, J = 6.20 Hz, 2H), 3.26(s, 3H), 3.14(t, J =
7.60 Hz, 2H), 3.05(s, 3H), 2.89-2.75(m, 3H), 2.13-2.10(m, 1H), 1.95-1.92(m, 2H). LC-MS:

calculated for C4;H44F3N 1,008 [M+H]™: 949.97, found 949.82.

0
N O
NH
N=N, NnH O O
\ /7 H N/\/\/\/\/
A AANT S
AN
X6
15 1H-NNIR(4OOMHZ, CDC(l;, ppm): 10.45(8, lH), 8.94(8, lH), 8.39(d, J = 3.56 Hz, lH),

8.18(m, 3H), 7.76(d, J = 7.40 Hz, 1H), 7.58(d, J = 8.72 Hz, 2H), 7.50-7.41(m, 3H), 7.24(dd, J =

4.80 Hz, J = 7.60 Hz, 1H), 7.06(d, J = 7.08 Hz, 1H), 6.86(d, J = 8.56 Hz, 1H), 6.22(t, J = 5.36 Hz,

1H), 6.12(s, 1H), 4.96-4.92(m, 3H), 4.40(t, J = 6.96 Hz, 2H), 3.25(s, 3H), 3.22(m, 2H), 3.05(s,

3H), 2.88-2.73(m, 3H), 2.13-2.11(m, 1H), 1.92(m, 2H), 1.64(t, J = 6.60 Hz, 2H), 1.32-1.22(m,
20  8H). LC-MS: calculated for C43H47F3N 50,8 [M+H]+: 946.98, found 946.87.
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o)
N o)
NH
I 0O O
N=N, o)
\// H N/\/ \/\O
P FscrN Nj(g,
NZ N N/)\N ©
H H
NS
7

'H-NMR(400MHz, CDCls, ppm): 10.16(s, 1H), 8.88(s, 1H), 8.40(d, J = 3.16 Hz, 1H), 8.36(s,
1H), 8.18(s, 1H), 8.01(s, 1H), 7.79-7.63(m, 4H), 7.55(d, J = 8.24 Hz, 2H), 7.47(d, J = 8.12 Hz,
2H), 7.25-7.22(m, 1H), 6.09(s, 1H), 5.05(d, J = 8.12 Hz, 1H), 4.93(m, 1H), 4.60(m, 2H), 4.49(m,
2H), 3.92(m, 2H), 3.83(m, 2H), 3.70(m, 2H), 3.26(s, 3H), 3.05(s, 3H), 2.89-2.77(m, 3H),
2.13-2.05(m, 1H). LC-MS: calculated for C4,H39F3N1,00S [M+H]": 945.26, found 945.92.

0
N 0
NH
I 0 O
T
NN
P FSCJ\AN NTH\/N
N7 N N/)\N’ : ©
g H H

8

'H-NMR(400MHz, CDCl;, ppm): 10.40(s, 1H), 8.91(s, 1H), 8.41(d, J = 3.84 Hz, 1H),
8.15(m, 3H), 7.82-7.68(m, 4H), 7.57(d, J = 8.36 Hz, 2H), 7.46(d, J = 8.56 Hz, 2H), 7.26(m, 1H),
6.11(s, 1H), 5.11(dd, J=4.88 Hz, J = 10.76 Hz, 1H), 4.92(s,2H), 4.43(m,3H), 3.70(t, J/ = 6.12 Hz,
2H), 3.26(s, 3H), 3.06(s, 3H), 2.92-2.81(m, 3H), 2.16(m, 1H), 2.03-1.97(m, 3H), 1.72-1.67(m,
2H), 1.50-1.45(m, 2H). LC-MS: calculated for C43H4,F3N1,05S [M+H]™: 943.28, found 943.83.
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W H N \N
P FscrN : .N\[H\/
N7 N N/)\N ©
H H
NS
X9

'H-NMR(400MHz, CDCls, ppm): 10.04(s, 1H), 8.92(s, 1H), 8.41(s, 1H), 8.15-7.26(m, 12H),

6.09(s, 1H), 5.06-4.93(m, 3H), 4.40(m,2H), 4.12(d, J = 6.56 Hz, 1H), 3.26(s, 3H), 3.06(s, 3H),

5 2.87-2.84(m, 3H), 2.51(s, 2H), 2.14-125(m, 10H). LC-MS: calculated for Cy4HuF3N;,0-S
[M+H]": 941.31, found 941.84.

O
N (@]
NH
[
oo NN
/\\Sf’\ - F3CrN /O/N%/N\/\O/\/ ~0
N* N N/)\N ©
« H H
7 10

'H-NMR (400MHz, CDCls, ppm): 10.62(s, 1H), 8.92(s, 1H), 8.38(s, 2H), 8.21(s, 2H), 7.83(d,

10 J=732Hz 1H), 7.77(d, J = 6.48 Hz, 1H), 7.59-7.55(m, 3H), 7.49-7.41(m, 3H), 7.24-7.21(m,

1H), 6.12(s, 1H), 5.26(m, 1H), 4.93(s, 2H), 4.58-4.32(m, 6H), 3.86(m, 2H), 3.77(m, 2H), 3.64(m,

6H), 3.26(s, 3H), 3.05(s, 3H), 2.85(m, 2H), 2.37-2.33(m, 1H), 2.18-2.16(m, 1H). LC-MS:
calculated for C44H46F3N1,00S [M+H]": 975.31, found 975.85.

15 SEHEBI2 A K DAL G IR FAK (1 B Ad s 1
AR A AR FAK I B fig s PR 5, N T AR 1~ 10 s /Ny FA A W0 AT D
YN SN A S AL
W 40 MR IS 390% I PA T ZH IR FH 0.25% (K BRIBEAE3 7°C , WAL1 48, I 10%FBS
[FIMycos’ SARF 772 \E VAL I AT BB AR, 1522 B O A YRR B 40 i, 800 rpm 5L
20 340EP, RAVHERR SR AN, IRV EOR T A e BRI AR AL 00K Y 4t R A
4P T24 LR H
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12224/ &, NI FAL & (1000 x) AbFE, FFT37HIRE, 5%COH 546
B 8/NNF o /NN A WAL TR fT , WBRANR, SRELER AT 8RB SR BN (Westernblot)
e

11 Bl AR

WA FR S5 ZNML, 772 FEREFRAL, PBSYLHIME, MINANHZLARI, REFLAE FIN100 F
F RIPAZHW, UK B E20580, FHAMH, &40, w515 £ Eppendorf &
W, 4 FEIGE, 2,000 rppm B0 10580 EXOORUA LG RIHT 1.5 =S+ Eppendorf & . 5
T FiE T &R S 2 25 0T FFIA0RT 2 R EUR T IN30 FHH 4xLoading
Buffer, 9SHREICEMAEH1080, T-20 BRI IRAFE B T H AR R E
(Westernblot) £,

RIPAZE MR 2 H: 2291 50 mMF{ Tris-HCl pH 8.0, 150 mM NaCl, 2 mM MgCl,,
0.1%SDS, 1.5% Nonidet-P40, 0.5%Z4ANREEN . 73 S E RS ng/mlffJPepstatin A, 10 pg/mL
ff/Leupeptin, 5 UMAIMG-132, 1 mMMJPMSF, 0.25 mMA/DTT.

4xLoading Buffer[{J 73 A : ZIKEE1%SDS, 6%KIB-3%E 28, 30%MH, PLAGE
SR

EAR R (Westernblot) £ i) B4R D IR0 .

1) FCiil8%Ei10%iKk X ISDS-PAGEK . &% (7 wfEskintirg) (Bl thhictt, =
fRD 5883 TR 183 & S L T E 7 B, 27855883 TR 18 4l &I 5% M) /=K
AR o

2) FEM A . MR SEIS SR & O, HOSTR IREE LR 10 B IR i, B0 TR
53 R T SDS-PAGE . iR¥EEHEE R, HEEER EEER, EEaE L
FEARRU N 105

3) MK. MW, SRR T R AB0RER, A B IR BN 3 BRI
FAHE VBN 125 R Fr gk e vk . 17 B I M B A Marker 58270 5, 2B LK.

4) BEIEL . FRUKEE ARG BN BEIS, 42 D PP 2 e e e . (Ot DEAR. HERL . 0.45um
PVDFfi. JE4%. CIEARD . VIHCERFPVDREL L M A REA . RERERBIET
BEIERE T, TANVKE, IMNEEIREGE PR, T4 $RIREYR FE100VIE [RIE L5/

5) Hil. HREHRE, BUHPVDFREE, EPVDFEIRBAE & 5% IR U 91 x TBST
ZeR, =i, BRRE N

6) WE—Pi. BHHLRE, H1x TBSTEMWRBE3 R, THR10580, SRIGIMNE R
FELLBI—30, 4B FU—3, KPVDFLA 1 x TBSTZE MG 3K, RHR109:
B,

&

36



10

15

20

25

30

WO 2020/006724 PCT/CN2018/094594

7 WE 3. FEx TBSTZME, MMA—EMEEL GEHE 1: 5000~1: 10000)
W =3t CRITECE bt, H—PiduE), Fil FRARME /M. 35E =5, K¥PVDFEM x
TBSTZE MBS B3, FHR105f.

8) BIFEF . BECLE (RIS BB /EPVDEE I, =B 02~598h. FHIREEE
BEIFRG, TP, TR R

KRR FACE DA FAK I B AR VE TR0 T -

EPAIAR R, &30 1-N10/N AL SRS/ I, B 11 B e % FR2E (Westernblot )
AT, P DA Mg B A 1-0/N 5 A S EA R E T W FAK & [ I BEARUR « X
1- 4R EPIAEL. 10, 50 nM T XWFAK & I BEAEAE FH a4 prR, S-R10FRs &4
fE1. 10 nM I XFAK 8 A R BEAEAE T an S rs CRLR2BR /N e S T D .
RIS R AT VR, KA A YRR R AL IR L N FEMFFAK, Hrp 21 S B s /s
FFAEIEARE T B (P38 75 InMIFIR B R AT BEAR S0% DL IIFAKD

FHUEAT DL, AR B AL B A FAK HL A e 1) B Ak

SEHEBI3 A BAK A 508 AN [7 R U5 (14 firt 8 240 B 3R 1)~ R e gk 52 ek

AR5 AL A AS TR SR U5 B 96 4 L 22 (R FAK 28 19 250 L 0 ) e 8, R BA=R2
B /Ny A G AT DA

AR A R SEBRIE AR P SR 4 ML ]RPAL, SKOV3; AJEE 3% 41 i R HeLa;
NSRS 4 AMDA-MB-436, MDA-MB-453, MDA-MB-231, MCF-7; A5 i 2 i
£A549, H460, PCO, LMEZEEL2H7s /N 70T B W oxes AN [A) SR U5 A6 Jirk 88 201 e 3% 1) =2 B P i
M.

MR BN FACE AL TR W 40 M il 5 21 90% 1) it 28 4 i 2R 43 )R FH 0.25% )
FERSAE3TER G, WAk 1-293 8, TIN5 10%FB S 58 4 1y 9% 3 28 11 5 40 I T R B0 4 8
ISZEF RO EWERAN, 800 rpmB 03404, RAVHSER R EG AR E 8, it HuRit
BN 42 BEAREFLBOOK IV 4H i 25 73 ol 4 Jot e 20 fu e P T 244 LR

1224/ i, IRNTOMMRE RS 259 (034 1. 3. 104 30, 100 300, 1000, 3000
10000 nM) RF/NFA6E4) (1000 x) 4bEE, FFT37HRICSE, 5%CO 348 H IF B 87Nt .
/NI E AL TR S, WOERANML, $REUE LT E BRI EIE (Westernblot) 73#T. &I
U EIE (Westernblot) 3 M S s ELAK 2D B8 [H] S 4412

AR A2 7R/ A B VDR AS [F] Iitofeg 4H 28 TR FAK IR P B0 B g s R F

2/ A YR B B PA 1A i 3= 2 FLIRIEMDA-MB-436, MDA-MB-453,
MDA-MB-23 14 il & "FFAK 2 [ (W B Ad A F 3 B SO MTE I, PRSI E /N T2nMe X
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Y S SKOV34IAL R, FLIRIEMCFT7 X MHEAS49, HA604I M R FFFAKE 1 - B B 15
(DCso) #)/NF100nM, 45 R anE6HTR . LGS R, 2R/ N TS P%F HR 53
AN &R P MFAK 2 138 HA BRI PR AR AR -

FHUE AT L, AR B AR A 5t A [ SR I P Je e 40 i R I FAK 2R 1A 3 EL A 5050 PO PR A5 2R

SEHEI4 AR R B AL G DR /)N BRI SR /0N B S8 ALAH DG 48 i R TR FAK ) B A 4 H

R RPN SR AR FEAH AN 2R P I FAK 2 (1 B A BOR IO B AR, i A2
AN TSP B HEAT DA

D N AL B B St A0 B [R] SE A3

KR RPN AL A PR /N B BN SLSRD 15 K /I B, 22 ALTMB 20 o 28 (1) B At 37 2k
T

ANFEBEEWE T, B2/ N FALAHIAE10nM R 5/ B U0 S SRD 15411 i 2 FHFAK f %
2R 2146%. THAEInM X /)N B 22 ALTMB3 41 i 32 HHFAK 9 B AAE FHIS70% A |, 45 SR an
THiN . EHILES BRI, SRR/ AN FAL AP0 N AR B 241 i 2 HH I FAK 2 A B A 3
(T B2 R

HHIEAT L, AR B A0t /I BR AR SR DS AN 2R P I FAK R 11 LA S8R 1) A R

SEHEBIS AR AL A WA /N B 52 AL SR AR S FR 40 M -h FAK ) B A £ H

AR AT IS B 52 AU AR SRR 40 M P I FAK A B0 1 B AR, R i A2 B
N TFAE Y B BEAT I

/N B SE USRS RF A 7 s A a7 JRARSZHRF AL e Lo R /D SR AR 3. i JE
16K MB6/NERJF, BUH AL, N3 em3FF=ILIPBSH, AR Wt T 22 b S AL U P,
W 2 AHPLE R 5 — A PBSHI3 em3fFR ML AL B8R T 22 FLAH UK ok /N 3
BOF, Rk NASERE S HEENHARINS 2AE0E ), FERMEHSHE, A
MR =FiR1500 rpm B 0578, FF B B ALA LTI IS EARR W AL,
FEBIS B, FERIZIRE R IAEEMDMEM/F12, KILHAL, F70 B 3EMSHE LT
HEHATIEIE, BREMAATANAL Y, 85 AR = EH800rpmF L, 5478 37 LIF,
FIDMEM/F 125 & AN PTiE, FEE 1500 rpm 057380 Pild SO = B B G 4 i
TG OS5 X 1041 f/em [ 245 B R T 12FLAR (BT SRR, 7E5%C0,, 374 IR SE 41 i
B AR IR 24/ G, PBSUEZ RIGEE A 36/ 5 F20mM A Tris-HCL PH7.4,
T3, FAIPBSHLE MK, IAE IRk L1 57

PR sEEs BRI T A
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THARL IV YRR SR B (2mg/ml, Sigma/aw]) + DNasel (75 U/ml, Sigma A #]), A
DMEM/F12 (invitrogenA "L &, ££0.22umffIMilliporeft kit 18 5 € o

THALTRIL: TV SR B (2mg/ml, Sigma A 7)) + TV i B it BRI (2mg/ml, Sigma A 7)) +
DNasel (75 U/ml,Sigma/A @), DMEM/F12 (invitrogen’A #))C &, £20.22umfIMilliporef} kit
JEARHhDE

XYM FR AN DMEM/F12 (invitrogen/a &) + Bovine insulin (Sigma/a &) + Human
transferring (R&D/A 7)) + Epidermal growth factor (R&DA 7)) + 1% X Fi(invitrogen A 1) );

et SN E AL BAA St AD BR R SE T3

AR 2o~ IN g A ST 7N B S8 AL JEAR SRR A0 P FAK B FE RS PR T -

AFREEERET s 22 Pros/ N A6 G100/ B S2 ALRE AT RREA e FAK -5 i
WIEIE 131 nM, BARERMPEMACR, &R0 8-1 1 .8-2 Fion.

FHIG AT WL, AR WAL St ) B 58 AL JEUAR SRR 40 L T 1) FAK A B8 ) B A A5UR

ARV RS, SHARE DL <L, b7, <BAoRel.
B SRR 5 (R A T R G % SE I SO B A B B AR RFIE L 5 MR ECE A R
TARMWI 2D A LB BORGI . ARV AT, X EIRARE RS R RIS A B2
XA R S RE B BOR B o 10 H., IR BARRFIE . 450 MRIBGE RS R e —
WENEWEH SR A& TGS WA, FEAHEFERELT, ASULRKIEA
NG AT LR A Ut B vt 38 110 A [7) S5 0 151 BB 481 LA B AN (7] S5 e 61 B0 81 [ s MR E AT 465 45 A
HE,

R Bl C2om HARE 7 AR KBS E s, ] AERMRR A, IR Sl o o PR ,
ANBEFRAE A Y A BRG], AR U A S AR S AE A S B ) 9 B A R DR b3 SE a9
BATAR . B2 B HATAR R,
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BRI EERAS

1. — ik, HoAR I PRe SMBHSIAR RAE, U Sk, T Rk, &
AW, KA. BRI, AR, A% BT R BT 4
X-Y-Z
X1
Hr, X FRIRFAK EAMBE, Z FRoR B3 SR, Y RREsE XM Z 5.
2« IRIEBCRIER 1 Frd a4, HAEFEET, Bk X oA -1 58 1012 forte &4,
& A Fe Y@
i II-1 X 112

Cy' BL Cy” 9 HIMAST HUNIEIR, Conp 753, 5-12 NIRRT ARRII TSI, Copp FFfRE
B 3-12 IR 2 ) 2R 3

L' -(CR™R™),-O-(CR™R")g-» -(CR™R™)¢-S-(CR™R™)g-5 -(CR™R™)4-N(R'*)-(CR"R™)g-
«(CR™R™),-» «(CR™R™)e- (CR™=CR") (CR™R™)g-, «(CR™R™);- (C=C) ,-(CR"R")y-»
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6. MRHEBURIZR 2 Bk &4, HAREE T,
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