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Figure 1 Molecular docking of compound 5 to EGFR-T790M
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Table 1 Inhibitory activity of compounds 6-10 against enzymes and cells
H
N
7
Ch Ay
|
NP
H
C d R DM (enz) AM (cell) DM (cell) WT (cell) WT/DM
ompd.
P IC,/umol-L" IC,/umol-L" IC,/umol-L" IC,/umol-L" selectivity
(o]
6 )Q\H)QCHE 0.053 0.27 0.081 3.5 43
H3CO. 8
7 N)K//CHQ 0.006 3 0.029 0.022 0.55 25
HH
8 ><©/ rCHE 0.32 19 12.9 >30 > 1.6
9 N\ﬂ/\)Hz 0.052 2.8 2.1 >30 > 15
o
H3CO. 4
10 H)k/c’a"‘ 0.065 1.8 2.8 >30 >11
Table 2 Physico-chemical property of optimized compounds. * Lipophilic ligand efficiency. LLE = pICy; 1\ .y — l0g D,
Ri  CHa
“CLTL
|
\NJ\N NH
H
07 R,
AM cell DM cell WT cell WT/DM LLE*
Compd. R, R, r r r L. log D,
IC_/umol-L™ IC, /umol-L" IC, /umol-L selectivity : (DM)
H
N
7 @ H 0.029 0.022 0.55 25 >43 <34
Z N/N\
11 NG H 0.15 0.033 12.8 390 >43 <32
R
12 @ CH,NMe, 0.085 0.053 1.55 29 4.1 32
= N/N\
13 Q% CH,NMe, 0.40 0.096 23 240 3.6 34
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window),

FEM R EA R T 50 2N BAsL G, 55w
SEH 5 A3 B H IR B L 2 (Hdfs A, 3k 2 %0 A
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Figure 2 The reaction between glutathione and substituted acryloyl aniline
Table 3  Activity and lipophilicity of piperazine-containing compounds
R2  CHs
~~ N o N\/\
GBS G=
N N NH
O)\yCHZ
AM cell DM cell WT cell WT/DM LLE
Compd. R, 4 , .. logD,,
IC,/umol'L" IC./umol'L" IC,/umol-L selectivity : (DM)
N/N
14 cl Qg 0.14 0.019 12 620 4.1 4.1
= N/N
15 H Qg 0.14 0.071 19 270 Not test -
16 Cl @ 0.023 0.005 6 0.77 140 3.7 4.6
17 H 0.017 0.068 13 19 34 3.7
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Table 4 [n vitro and in vivo activity of the compounds 13, 14 and 17
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13 14
AM cell DM cell WT cell LLE Solubility C_ /umol-L™"; hERGs
Compd. Bl o1 1 logD,, -1 e -1 N
IC, /umol-L IC, /umol-L IC, /umol-L ’ (DM) /umol-L AUC/pumol-L"-h IC, /umol-L
13 0.388 0.091 >20 3.4 3.6 1 5.8, 67 42
14 0.14 0.019 12 3.6 4.1 >973 2.7;13.4 7.1
17 0.015 0.063 1.2 3.4 3.8 828 0; 0 9.1
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Table 5 Structure, activity and physico-chemical property of the compounds with varied piperazne moiety
= N/N\
N ?H3
Cl = 0. N [0}
GBS =rH
N N NH
& CH
o 2
Compd. R AM cell IC,/umol'L" DM cell IC_/umol'L"  WT cell IC_/umol-L"  logD,, LLE (DM)
18 HONCHa) 0.073 0.016 10 2.6 5.2
19 5 NHCH 0.156 0.066 7.5 1.8 5.4
NH.
20 JTH g 0.028 0.019 1.6 - -
3
NH.
21 & 0.351 0.177 9 2.1 4.7
CH3
OH
22 0.179 0.075 11 - -
CHa
23 } <N ) 0.211 0.031 6.06 22 5.3
H
24 ) 0.220 0.057 56 22 5.0
H
2 W 24 1 1 2 4
5 L 0.247 0.135 0.3 0 9

Table 6 Biological activity and physico-chemical property of the compounds 26-28. *Insulin-like epidermal factor 1 receptor-expressing

cell

e

N
i
NN
\\
LY
|
NS
N/I\N
N
o

,CH3
N

N
e
NN

- .

Ha

Ha

N
= SN—
A\ (I:H3
N cHg N
cH
Ch Ay OD:NQ/ 3
|
NS
N)\N NH
H
CH
o

N Ch_~ |N o N\/\N/CH3
NH o \N/I\”: : iNH cHia
)\éCHz o)\/CHZ )\& 2
26 27 28
AM cell DM cell WT cell LLE Solubility IGFIR* hERGs
Compd. B B Bl log D,, o1 o1 B
IC_/umol-L IC_/umol-L IC_/umol-L (DM) /pmol-L IC_/umol-L IC_/umol-L
26 0.006 0.002 0.357 3.1 5.6 28 0.007 5.6
27 0.002 0.000 6 0.145 2.8 6.4 222 0.006 6.7
28 0.021 0.004 0.938 3.3 5.1 43 0.026 4.0

T 26~~28 1935 1 3% 35 1 A Ak 1 R A AR AR
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EGFR BRI FEACE 20 3, 45 KW, 26~28 # 2. 3%
o AR VP P A R ) ol TR AN R P, R RN IR] 24 h DL | (3K
EHE) o

BET A KB /N BRI R 5256 T 254830 70 5 Mo, 34
A W TE W VT 3 A 1 11 IR A= 0 R EE 2 22%~59%,
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W T TS 29~34. 45 BT UH HOBE N B 5
W5 Wk Fr B2 G &R A0, AT ARG H B R s 1 I
PERIHABPE R I &

b S AL A W 2 33, X 5 AR 41 A 1 v P B AR
55, {E%F EGFR %f A= Y 24 ff Al 15 2 15 IGF 1R 48 Hfd 417
HIE AR 55, MR PR B & T HARL &9, Bon
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Table 7 Biological activity and physico-chemical property of the compounds with varied substituents on the pyrimidine ring

R1
N

|

SHa oo
Raw N o N\/\N/CH3
g CHy
AM cell DM cell WT cell IGFIR Solubility hERGs
Compd. R, R, Bl -1 B log 74 Bl Bl B
IC,/umol-L IC, /umol-L IC, /umol-L “ IC,/umol-L /umol-L IC, /umol-L

29 CH, CN 0.001 0.000 9 0.046 2.7 0.038 57 43

30 CH, Cl 0.002 0.002 0.058 33 0.040 759 7.4

31 H Cl 0.000 2 0.000 2 0.011 33 0.007 75 14.8

32 CH, CH, 0.001 0.001 0.071 2.8 0.196 576 15.6

33 CH, H 0.017 0.015 0.480 34 2.900 7 16.3

34 H H 0.002 0.002 0.033 2.9 0.263 79 17.5
Table 8 Comparison of multiple properties of compounds with high activity

AM cell DM cell WT cell Solubility IGFIR hERGs
Compd. r r r o r R IGF1R/DM
IC_/umol-L IC_/umol-L IC_/umol-L /pmol-L IC_/umol-L IC_/umol-L

13 0.388 0.091 >20 1 0.099 4.2 1.1

26 0.006 0.002 0.357 28 0.007 5.6 3.5

27 0.002 0.000 6 0.145 222 0.006 6.7 10

28 0.021 0.004 0.938 43 0.026 4.0 6.5

33 0.017 0.015 0.480 7 2.900 16.3 193
M 35 A R 22 4 P a0 A, 33 o HH AR R 5 /ic
(Finlay MR, Anderton M, Ashton S, et al. Discovery of a WAE e 2 —ACEGFR BT . AstraZeneca

potent and selective EGFR inhibitor (AZD9291) of both
sensitizing and T790M resistance mutations that spares
the wild type form of the receptor. ] Med Chem, 2014,
57: 8249-8267).
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Osimertinib

GHa
N\/\N/CHS
1
CH
NH 3

24\ )N 2009 4F 5 Z 35 H , 2011 A BANTF A 24 E 1,
2012 4E A E T IEY), 2013 4F 2 H N THI IR, [F) 4
10 JJ FDA fb#EBE N PR HLIE, 2014 48 5 B2 11
R, 2015 4 1 F T 46 TG PR AT 78, [R)4F 11 A ftbik =
T, 7 fEWE R B3 (Yver A. Osimertinib (AZD9291)—
a science-driven, collaborative approach to rapid drug
design and development. Ann Oncol, 2016, 27: 1165 -
1170).
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