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Design, synthesis and antitumor activity of novel amino acid derivatives

GUO Yihua, HUANG Zhiyong, WANG Fudong, LI Long, LI Rongdong*
(Hunan University of Chinese Medicine, Changsha, Hunan 410208, China)

(Abstract] Objective To introduce amino acids into the quinazoline core to explore the anti—tumor cell proliferation activity
of amino acid derivatives containing quinazoline structure. Methods DL-phenylalanine, L-phenylalanine, D—phenylalanine and 3-
amino—-3—phenylpropionic acid were used as raw materials to synthesize key intermediates, which were connected to the quinazoline
core to synthesize a series 4—phenylaminoquinazoline derivatives. The CCK-8 method was used to test the anti-proliferative activity
of the target compound on non-small cell lung cancer cells (A549). LeDock software was used to test the binding effect of the target
compound and EGFR protein. Results 21 novel 4—phenylaminoquinazoline derivatives were synthesized, and their structures were
confirmed by 'H NMR and LC-MS. The results of in vitro anti—tumor experiments showed that the antitumor activity of compound
12u and 120 was equivalent to that of the positive control drug gefitinib. The LeDock software test results were consistent with the
results of in vitro anti—tumor experiments. Conclusion The novel 4-phenylaminoquinazoline derivatives have anti—non-small cell
lung cancer effects, which lay the foundation for further exploration of quinazoline containing amino acid anti-tumor drugs.

(Keywords] amino acid derivatives; quinazoline; non—small cell lung cancer; A549; cell proliferation; chemical synthesis
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AR5 27— 4R S —6— £ Tk S ik —4— G s s i
SR 55— 43 T v R AR | R A A ) R
FE R 10a~10d, FiXF 6 {7 B2 IE b 4784 , 19 2 H b
fE&% 12a~12u,

2.1.1  (S-2-L A3 IR 2a) il L-
AR5 g,0.091 mol) /K (200 mL) % i i
10 min, 218 AR A NaOH 7K % 9%, 855 7 pH
HZERNARE2E , Z2HE MR (15 mL), LR
BF o # b i pH A A AR LR TN &R BT
tE T AR RN NaOH 7K V5 W AE -5 S50 VL 114 553 T 1 2
5 (pH=8.0), &k N 3 h, TLC A& 5 b 58 4 , %
JNER TR H T RN pH (2 2, 72 W) 58 e b i
UE, TR A EAEEK 16.6 ¢, IR .88.2%,

HArfb &9 2b~2d (196 BT A B ik ik,
2,12 (S)-2- & Wk & H -3 —(4—fiF§ FE AR JL) N 1R (3a) ™
& 7€ 250 mL BE 2218 i A 98% Wit iz
(9.6 mL)FI 67%f12(8.0 mL), % iE-20 CHEFE0.5 h,
W & T ks b St (S)-2- £ mk s AL -3
FIENR(10 g,0.048 mol), 18 h JF & 1k I, ¥ )
BRI 200 mL oKK e BEFE P pT i Hhag T
BRI O ER 6.9 ¢, 0% .56.7%.

HArfb &9 3b~3d 195 kS B EiR ik,
2.1.3  (S)-2-L A F-3-(4-RS IR ) NIR T B
@)l A (S)-2- S WA K -3-(4—fil HE R L) N R
(6 £,0.024 mol)¥% T H (60 mlL),85 CHiHE 0.5 h,
NS N 98% W 7 2 (0.84 mL), ML SR 7 h, {51k
RN, A R R, WUEZER T, N Rl
(100 mL)$&H, it Al Na,COs %W, P81 pH (A2
7, KM 2R 216 (50 mLx2)Z B, & A HLAH , n
K (50 mLx2)PE, TTAKBRREE T AP 4 h, i
B, U U e i A v L E A 5.8 g, M :91.6%

HArfb 59 4b~4d (195 U7 ES B iRk,
2,14 (S)-2-L B A HE-3-(4- LRI N 2 H BiR
(Sa)¥E il & IS BRERKN(11.1 g,0.199 mol) S 4k E
(0.68 g,0.013 mol), Z 1% (56 mL).7K(14 mL)HIvkfit
2 (3.4 mL),90 CHLBHFE 1.5 h, A (S)-2- & Bk
-3 (4-M HE R I N R R (5.1 ¢,0.019 mol)Zk
LN 3 ho #EHHIUE DRI R R 45 i G e
(150 mL)#2 5, /K (50 mLx2)¥E % , Jo/K B iR 8+
BEA N 4 ho b U, DB WO R k4 15 8 H a E R
34 ¢, % .75.2%.,

HArfb &9 5b~5d B & TSR EiR Tk,
2.1.5 7SR -6 Tk A Jk -4 0 T Ok (8) Y i

B - FREE-T-H R A-TERIE (10 g,0.052 mol),
CPRTEF(108 mL) FIAEBE(22.4 ml),100 CHEFE 1 h,
A 4— L IE (1.4 g,0.012 mol), 4k £: 1
FE4 h RN, B EIE R A VKK (500 mL)
VeSS 1B D R L W S RN L N SR e R
A(107 mL),80 CHEFE 0.5 h, W DMF(4.6 mL,
0.059 mol), 4 h 55 1k SN, ¥ A0 2 0 I [
E R AR TR AN O 6 = S 170 L /54 S/ = R
A 10.5 g, Y% .80.0%,

2.1.6  (S)-2-Z R H-3-(4—((6-L B4R H-T-H &
ke s T B —4— ) B2 ) R T R H R 9a) I il 25 (S)-
- A -3-G-FHHEAKH) NRFE 3.7 g,
0.016 mol)i& T 5# A BE(37 mL),95 CHEFE 0.5 h,
AN T-HARH-6-C B A -4 - Wk (4.8 g,
0.014 mol), 4 h J5 A uE BT UEDF, 15 O EE i
50 ¢, 0% 706%, H#1.:199.9~201.2 °C, HRMS(ESI)
m/z: 453.1791 [M+H]',

HArfb &Y 9b~9d & M kS B ER Tk,
2.1.7  (S)-2-Z PR H-3—(4—((6-F5 37— S He s
WA bk —4— 35 ) 2 i ) 2R 3 ) TN TR Y T (102) 1) ) 5 (S)-
2Tk B —3—(4—((6— £ Tk B8, Fk —7 — HHY 4 5k s e i —
4-FB)Z L) R IR H IR (3 ¢,0.007 mol)i T H i
(20 mL),70 CHEFE 0.5 h, MAZEK(SE2 mL), 5 h/J5
R, ROV O R AR A B AR, A
LR R3O mL)FE$1: , H B (o [ A, Fh g€, it g
PE, HEEEK 25 ¢, W .919%, M AT 1975~
198.8 °C, HRMS(ESI) m/z: 411.1613 [M+H]",

HFr LAY 10b~10d (95 TS 1 B )ik
218  (9)-2-L kA FHE-3-(4—((6-(3—(— W I HE)
T AR ) —7— P 4 2k s I R —4— 35 ) B 366 ) 2 35 ) T TR
fik(12a) il & (S)-2- L Bh & FE-3—(4—((6- 2 H-7-
F 40 s o ok —4 — 35 ) B2 B0 R ) TR e WY IR (2.8 ¢,
0.007 mol)i# T DMF(14 mL),95 CHigd¥ 0.5 h,mA
BRI #R(1.2 g,0.009 mol) {5 (0.02 g)H1 N.N-—
I -3 A M (1.5 mL,0.011 mol), ZKZE/ W 8 h,
TLC K5I S 58 42 I A5 1k g, e B0, A
VKK (70 mL), B4 2 h, Flug AR & R =
THEEQ0 mL)BiHE , 2202 0 I 6 1% , A3 11 €0 [ i ™
A g HET IR DR S A A 1.6 g, W% :47.3%,

HErE G 12b~121 15 T ES IR ik Tk,
2.1.9 (S)-2-L B FH-3-(4-((6-(3-FAHNEK)-7-
F A, 1 e b —4 — 5 ) 0 i) R 56 ) T T2 FH TR (1) 119 41
H O (S)-2- L BE R -3 —(4—((6—F2 Ik —7— 4 F v s
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Bk —4—35) 2 3 ) R 3 I R B (2.5 ¢,0.006 mol)i&E T (12¢) FIGAEAR, R .47.3%, 15:5:171.7~174.6 °C,

DMF(10 mL),75 CHi#E 0.5 h, i AR (1.0 g,
0.007 mol) fILAR0.02 o) F1 13- HHE0.78 mL,
0.008 mol), #kLEJZ )Y 8 h,TLC il 52 ) 58 4 ) , 15
BB, BEEZER, VKK (50 mL), #EFE 2 h,
DE AT KL S O TR R A, BE TR R AR R A
2.3 g, % .77.4%, % 4:130.2~131.7 C. HRMS
(ESI) m/z: 487.1737 [M+H]",

HErb AP 11b~11d (5 TS IR Fik 5.
2.1.10  (S)-2-LBEEIE-3-(4—(6-B— (L AF)N
SR ) 7 — Y i s s bk —4 — 356 ) B ) 2R L) DY R R TR
(12m) il 28 (S)-2- 4 B R H-3-(4—((6—-(3-FH T A
BT A L IR R —4— R B R B N R T R (2.3 ¢,
0.005 mol)i& T DMF(10 mL),95 CH#t# 0.5 h,fnA
W2 #1(1.04 ¢,0.008 mol) MLALE(0.02 o) F — 2 1%
(0.8 mL,0.007 mol), 4kZE 2 i 8 h, TLC il 52 1 5¢
S RN, B ETE W, MYKIK (50 mL), i FE
2 h FUEAAL S BT R TR (10 mL), 22
&R M AR IR , A7 £ A A HhE TR A5
AR 1.2 g, 0% .48.8%,

HEMEAY) 12n~12u A O E S I Bk,
22 Hisfb &y i Eos
221 (S)2-Z B -3 (4—((6—(3—(— ! H 4 IE)
TN B )~ 7 — FF G s e b —4— ) B ) 4 0k N 7R
Mg (12a)  F1 68 AR 003 .41.6% . 4 58 :165.1~
167.5 C, '"H NMR (600 MHz, CD,0D) 6 8.51 (s,
1H), 7.88 (s, 1H), 7.61 (d, J=8.5 Hz, 2H), 7.30 (d,
J=84 Hz, 2H), 722 (s, 1H), 449-4.44 (m, 1H), 4.12
(s, 3H), 3.75 (s, 3H), 3.63-3.60 (m, 2H), 3.24-3.19
(m, 2H), 3.08-3.00 (m, 2H), 1.97 (s, 3H), 1.27 (s,
6H), 0.90-0.87 (m, 2H), HRMS(ESI) m/z: 496.3410
[M+H]",

222 (R)-2-L kA H-3-(4—((6-3-(ZH H 2 I)
TR AR 3R )~ 7 — F 4 2 s e b — 4 — 38 ) 0 356 ) A 35 TR 7R Y
BE(12b) M EE A, U F.38.9%, MK :153.3~
1545 °C, '"H NMR (600 MHz, CD,0OD) & 8.58 (s,
1H), 7.90 (s, 1H), 7.63 (d, J=8.2 Hz, 2H), 7.31 (d,
J=82 Hz, 2H), 723 (s, 1H), 475-4.71 (m, 1H), 4.12
(s, 3H), 3.73 (s, 3H), 3.33 (s, 6H), 3.30-3.25 (m,
2H), 324-3.18 (m, 2H), 3.04-2.95 (m, 2H), 2.48-2.34
(m, 2H), 1.95 (s, 3H), HRMS(ESI) m/z 4963407 [M+
HJ".

223 2-WEFE-3-A-((6-B-(—HEAK) WA
FE)—7— PG v s R —4 — L) 0 3 ) R L) T TR W TR

'H NMR (600 MHz, CD;OD) & 8.53 (s, 1H), 7.93
(s, 1H), 7.63 (d, J=8.2 Hz, 2H), 7.30 (d, J=8.4 Hz,
2H), 7.27 (s, 1H), 449-4.45 (m, 1H), 4.12 (s, 3H),
3.75 (s, 3H), 3.68-3.62 (m, 2H), 3.23-3.18 (m, 2H),
3.07-3.01 (m, 2H), 1.98 (s, 6H), 1.29-1.25 (m, 2H),
1.21 (s, 3H), HRMS(ESI) m/z: 496.3421 [M+H]',
224 3-LEFE-3-4-((6-C-(H HAI)NE
B )—7 — B G v s bR —4 — ) SR ) TR ) T TR T
12d) AR R .473%, 15 .1457~146.6 C,
'H NMR (600 MHz, CD:0OD) & 8.65 (s, 1H), 8.18
(s, 1H), 7.73 (d, J=8.4 Hz, 2H), 7.45 (d, J=8.4 Hz,
2H), 7.26 (s, 1H), 5.39 (t, J=7.4 Hz, 1H), 4.42 (t,
J=4.9 Hz, 2H), 409 (s, 3H), 3.66 (s, 3H), 3.47-3.41
(m, 4H), 3.00 (s, 6H), 2.43-2.33 (m, 2H), 1.98 (s,
3H), HRMS(ESI) m/z: 496.2431 [M+H]",

225  (S)-2- WA FEE-3-(4—((6-(3-MI B AR T A
HE) 7 H AR s A bk —4 355 ) B 3 ) 2R 3 ) TN R TR
(12¢) H{AFEA FK.36.7%, 1 :168.0~170.2 °C,
'H NMR (600 MHz, CD;OD) & 8.57 (s, 1H), 8.22
(s, 1H), 7.69 (d, J=7.9 Hz, 2H), 7.61 (s, 1H), 7.34
(d, J=8.3 Hz, 2H), 4.53-4.40 (m, 1H), 4.08 (s, 3H),
4.04-3.98 (m, 2H), 3.51-3.41 (m, 4H), 3.35 (s, 3H),
3.30-3.16 (m, 4H), 3.06 (dt, J=13.8, 6.9 Hz, 2H),
2.52-2.40 (m, 2H), 1.98 (s, 3H), 1.20 (t, J=7.0 Hz,
2H), HRMS(ESI) m/z: 538.2517 [M+H]J",

22.6  (R)-2-L I H-3—(4—((6—(3-PImk At N S 3)-
7S s s R —4— i) B ) R L) N R FH R (126) Y
o [E AR R . 41.6% 15 05 153.0~155.2 °C, 'H
NMR (600 MHz, CD,OD) & 859 (s, 1H), 823 (s, 1H),
7.70 (d, J=8.4 Hz, 2H), 7.63 (s, 1H), 7.34-7.27
(m, 2H), 4.46 (t, J=5.6 Hz, 1H), 4.09 (s, 3H), 3.99
(t, J=12.2 Hz, 2H), 3.74 (s, 3H), 3.46 (i, J=7.4 Hz,
2H), 3.34 (1, J=1.6 Hz, 4H), 3.24-3.16 (m, 4H),
3.08-2.99 (m, 2H), 2.50-2.42 (m, 2H), 198 (s, 3H),
HRMS(ESI) m/z: 538.2521 [M+H]",

227 2= EFE-3-(4—((6-(3-MI AR PN HE)-7-
FH A, s e b —4 — ) B2 ) R 6 N e F iR (12g) 1
A MR . 33.7%, 1545.:171.0~1729 C, 'H NMR
(600 MHz, CD,OD) & 8.57 (s, 1H), 8.24 (s, 1H),
7.70 (d, J=8.4 Hz, 2H), 7.56 (s, 1H), 7.31 (d, J=
7.0 Hz, 2H), 4.46 (1, J=5.2 Hz, 1H), 4.09 (s, 3H),
401 (t, J=12.1 Hz, 4H), 3.75 (s, 3H), 345 (t, J=
7.2 Hz, 2H), 3.37-3.33 (m, 4H), 3.24-3.15 (m, 2H),
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3.09-3.04 (m, 2H), 247 (, J=6.5 Hz, 2H), 1.98 (s, 3H).
HRMS(ESI) m/z: 538.2553 [M+H]',

2.2.8 3-L MR FE-3-(4—((6-(3-L kLN & 3)-7-
FH 4 35 s e bk —4— B0 20 ) R L N R R iR (12h) (1
o E R I . 41.6% , 1555 148.5~150.1 C, 'H
NMR (600 MHz, CD;OD) & 8.60 (s, 1H), 8.20 (s,
1H), 7.72 (d, J=8.4 Hz, 2H), 7.47 (d, J=8.4 Hz,
2H), 7.23 (s, 1H), 5.41 (1, J=7.1 Hz, 1H), 4.09 (s,
3H), 3.95 (t, J=12.3 Hz, 2H), 3.69-3.60 (m, 4H),
3.46 (1, J=6.7 Hz, 2H), 3.34 (s, 3H), 2.89 (s, 2H),
2.88-2.78 (m, 2H), 2.53-2.36 (m, 4H), 2.00 (s, 3H),
HRMS(ESI) m/z: 538.2518 [M+H]",

229 (S)-2-LBEEIE-3-Ed—(6-C-(— T HEI)H
S —7— F AR 3R v e R —4— 5 ) 0 3R ) ) T T Y TR
(12i) H@OFEA I .462%, %5 :1804~182.1 °C,
'H NMR (600 MHz, CD;OD) 6 8.60 (s, 1H), 8.29
(s, 1H), 7.72 (d, J=8.3 Hz, 2H), 7.66 (s, 1H), 7.31
(d, J=8.5 Hz, 2H), 4.46 (1, J=5.0 Hz, 1H), 4.09 (s,
3H), 3.74 (s, 3H), 3.45 (, J=7.4 Hz, 2H), 3.34 (1,
J=1.6 Hz, 4H), 324-3.17 (m, 2H), 3.09-3.01 (m, 2H),
1.97 (s, 3H), 1.84-1.70 (m, 4H), 1.53-1.40 (m, 4H),
1.29-1.23 (m, 2H), 1.04 (, J=7.3 Hz, 6H), HRMS
(ESI) m/z: 580.3360 [M+H]",

2210 (R)-2-Z P& FE-3-(4—((6-3—(— T HEKL)
PR AR 3 ) 7 — Y 4 35 s s bk —4— 5 ) B 358 ) R 35 ) TN 1R TP
BE12j) FAEREA R .462%, #H:1719~173.8 C,
'H NMR (600 MHz, CD;OD) & 8.57 (s, 1H), 8.32
(s, 1H), 7.71 (d, J=8.2 Hz, 2H), 7.31 (d, J=8.8 Hz,
2H), 7.27 (s, 1H), 4.46 (1, J=6.3 Hz, 1H), 4.09 (s,
3H), 3.75 (s, 3H), 3.47-3.44 (m, 2H), 3.24-3.22
(m, 4H), 320-3.19 (m, 2H), 243-2.38 (m, 2H), 1.98
(s, 3H), 1.82-1.74 (m, 4H), 1.64-161 (m, 2H), 1.51-
144 (m, 4H), 103 @, J=74 Hz 6H), HRMS(ESI) m/z:
580.3364 [M+H]",

2211 2-ZBREIE-3-@—((6-C-(— T HAIL)HNA
F) =7 — H AR e v A R —4 — ) B ) TR L ) TN TR T
(12k) H R R 51.2%, #4:184.2~186.6 C.,
'H NMR (600 MHz, CD,0D) & 8.63 (s, 1H), 8.25
(s, 1H), 7.71 (d, J=8.4 Hz, 2H), 7.32 (d, J=8.4 Hz,
2H), 7.28 (s, 1H), 4.44 (1, J=5.5 Hz, 1H), 4.09 (s,
3H), 3.73 (s, 3H), 3.49-3.41 (m, 2H), 3.35-3.30 (m,
4H), 3.25-3.18 (m, 2H), 3.07-2.99 (m, 2H), 2.42-
232 (m, 2H), 196 (s, 3H), 1.82-1.71 (m, 4H), 1.52-

1.39 (m, 4H), 1.03 (1, J=7.4 Hz, 6H), HRMS(ES-
) m/z: 580.3368 [M+H]",

22,12 3-Z R IE-3-(4—((6-3—( T HEIL)NH
HE) =7 — H 4R v e R —4 — ) B0 6 ) TR L) TN TR TR
(121) A IR . 43.3% 505 . 152.6~153.9 C,
'H NMR (600 MHz, CD:0D) & 8.64 (s, 1H), 8.21
(s, 1H), 7.74 (d, J=8.4 Hz, 2H), 7.45 (d, J=8.4 Hz,
2H), 7.27 (s, 1H), 5.40 (1, J=7.4 Hz, 1H), 4.43 (s,
3H), 4.14-4.09 (m, 2H), 4.08 (s, 3H), 3.46 (1, J=
7.7 Hz, 2H), 2.90-2.80 (m, 2H), 2.40-2.35 (m,
4H), 1.98 (s, 3H), 1.51-1.43 (m, 8H), 1.22 (1, J=
7.1 Hz, 2H), 1.03 (i, J=7.4 Hz, 6H),HRMSESI) m/z:
580.3367 [M+H]',

2213 (S)-2-L B EIE-3-(4—((6-B—(— 2 ")
S ) —7 — P 40 i g s R —4— i ) R ) RS L) TN R Y R
(12m) FAOFER R 404%, 1505:176.3~177.9 C,
'H NMR (600 MHz, CD;OD) & 8.43 (s, 1H), 7.79
(s, 1H), 7.51 (d, J=8.2 Hz, 2H), 7.24 (d, J=8.3 Hz,
2H), 7.09 (s, 1H), 4.48 (t, J=4.9 Hz, 1H), 3.97 (s,
3H), 3.44-3.38 (m, 2H), 3.38 (s, 3H), 3.34-3.27
(m, 4H), 3.23-3.18 (m, 2H), 3.10-3.01 (m, 2H), 2.56—
248 (m, 2H), 1.97 (s, 3H), 1.41 (1, J=7.3 Hz, 6H),
HRMS(ESI) m/z: 524.2720 [M+H]",

22.14 2-ZFEEE I -3-4—((6-B—(—ZEI)HN &
B )7 — F A 5 v s oK — 4 — 3 ) 0 3 ) 2 3 ) TR 1R R TR
(12n) & A ER R . 48.8% , M 81 179.9~
1818 °C, 'H NMR (600 MHz CD:0OD) & 851 (s, 1H),
7.67 (s, 1H), 7.66 (d, J=8.5 Hz, 2H), 7.30 (d, J=
82 Hz, 2H), 722 (s, 1H), 481-4.73 (m, 1H), 4.16—
4.08 (m, 2H), 4.06 (s, 3H), 3.39 (s, 3H), 3.30-3.23
(m, 4H), 3.10-3.04 (m, 2H), 2.57 (t, J=6.2 Hz, 2H),
1.98 (s, 3H), 1.31-1.24 (m, 6H), 0.93-0.80 (m, 2H),
HRMS(ESI) m/z: 524.2716 [M+H]",

22.15 3-ZBEEKIE-3-A—((6-B-(L&AK) NHE
F)—7— AR S o e bk —4 — 3 ) 0 3 ) K L) TN TR Y R
(120) H@EAR, R 404%, 4515 :166.6~1683 °C,
'H NMR (600 MHz, CD,0D) & 841 (s, 1H), 7.85
(s, 1H), 7.64 (d, J=8.5 Hz, 2H), 7.39 (d, J=8.5 Hz,
2H), 7.11 (s, 1H), 5.41-5.35 (m, 1H), 4.50 (1, J=
5.9 Hz, 2H), 4.03 (s, 3H), 3.97 (s, 3H), 3.45-3.44
(m, 2H), 2.87-2.77 (m, 4H), 2.53-249 (m, 2H), 2.02—
1.97 (m, 6H), 141 (1, J=7.2 Hz, 2H), 1.28 (s, 3H),
HRMS(ESI) m/z: 524.2868 [M+H]",
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22.16 (S)-2-Z WA F-3-(4—((6-3—(— O HA )
P AR 3 ) 7 — F 4 3 s s bk —4— 5 ) B 5 ) RO ) T 7R R
Bs12p) AR, R . 454%, 155.:1863~188.9 C,
'H NMR (600 MHz, CD;OD) 6 8.41 (s, 1H), 7.80
(s, 1H), 7.52 (d, J=8.4 Hz, 2H), 7.25 (d, J=84 Hz,
2H), 7.10 (s, 1H), 464-4.61 (m, 1H), 4.48 (1, J=4.8
Hz, 2H), 3.96 (s, 3H), 3.38 (s, 3H), 3.35-3.33 (m,
16H), 3.22-3.18 (m, 2H), 3.07-3.01 (m, 2H), 2.50
(t, 59 Hz, 4H), 197-196 (m, 6H), 1.95-1.93 (m, 2H),
1.28 (s, 3H), HRMS(ESI) m/z: 636.4132 [M+H]",
2217 2-LBREIE-3-@—((6-C-(CERHAIL)HA
FE)—7 - PG I v s R —4 — L) 03 ) R L) T TR TR
(12q) HREAR R .405%, #55:191.1~193.6 C,
'H NMR (600 MHz, CD;OD) & 8.58 (s, 1H), 8.12
(s, 1H), 7.64 (d, J=8.3 Hz, 2H), 7.34 (d, J=8.4 Hz,
2H), 7.20 (s, 1H), 4.75-4.72 (m, 1H), 4.54 (1, J=
5.9 Hz, 2H), 4.08 (s, 3H), 4.04 (s, 3H), 3.89-3.82
(m, 2H), 3.35-3.31 (m, 16H), 3.30-3.19 (m, 4H),
3.02-3.00 (m, 2H), 1.95 (s, 3H), 1.28 (1, 6H), 0.95-
0.87 (m, 2H), HRMS(ESI) m/z: 636.4010 [M+H]",
2218 3-ZEIE-3-(4—((6-3—(-CFEIE) N A
Ho)—7 - PG I v R R —4 — L) (3 ) R L) T TR T TR
(12r) BE@FEE SR .485%, #5:191.3~192.9 C,
'H NMR (600 MHz, CD;OD) & 8.61 (s, 1H), 8.22
(s, 1H), 7.71 (d, J=8.2 Hz, 2H), 7.43 (d, J=8.3 Hz,
2H), 7.23 (s, 1H), 5.57-5.17 (m, 1H), 4.55 (t, J=
5.5 Hz, 2H), 4.04 (s, 3H), 3.67 (s, 3H), 3.66-3.60
(m, 4H), 3.35-3.31 (m, 8H), 3.00-2.76 (m, 10H),
1.99 (s, 3H), 1.41-1.33 (m, 2H), 1.19 (t, J=7.0 Hz,
6H), 093 (t, J=69 Hz 2H), HRMS(ES]) m/z 636.4010
[M+H]"

22,19 (S)-2-Z Bt H-3-(4—((6-(3—(—FHA )
TR 4R )~ 7 — FP 4 35 s e R —4— 356 ) 0 35 ) K 5 ) T R Y
fis12s) FLOFEAR, IR 433%, 1#5.:202.6204.1 C,
'H NMR (600 MHz, CD;OD) & 8.43 (s, 1H), 7.82
(s, 1H), 7.54 (d, J=8.4 Hz, 2H), 7.27 (d, J=8.3 Hz,
2H), 7.10 (s, 1H), 4.69-4.65 (m, 1H), 4.50 (s, 3H),
398 (s, 3H), 346-344 (m, 2H), 336-3.31 (m, 24H),
3.24-3.18 (m, 2H), 3.08-3.00 (m, 4H), 2.55-2.44
(m, 2H), 1.98-1.94 (m, 6H), 1.28 (s, 3H), 0.96-
0.77 (m, 2H), HRMS(ESI) m/z: 692.4746 [M+H]',
2220 2-LBREIE-3-@—((6-C-(—FRAI)HNA
FE) =7 — H 4R v A R —4— ) 0 ) TR L) TN TR TR
(12t) AR R 44.5% 45 55, 206.0~208.9 C.,

'H NMR (600 MHz, CD;OD) & 8.20 (s, 1H), 7.90
(s, 1H), 7.75 (d, J=7.6 Hz, 2H), 7.64 (d, J=7.4 Hz,
2H), 7.54 (s, 1H), 4.16-4.14 (m, 1H), 4.11-4.08
(m, 2H), 3.74 (s, 3H), 3.57 (s, 3H), 3.46-3.43 (m,
2H), 3.39-3.33 (m, 24H), 3.22-3.21 (m, 4H), 2.70
(s, 2H), 1.30-1.25 (m, 6H), 0.89 (s, 3H), 0.87-0.86
(m, 2H), HRMS(ESI) m/z: 692.3880 [M+H]",
2221 3-ZBEEIE-3-(4—((6-3—(2F LA L) N
B )—7 — B G v s bR —4 — ) SR ) TR ) T TR T
(12u) PR R .432%, #45.199.7-201.4 °C,
'H NMR (600 MHz, CD;0OD) & 8.39 (s, 1H), 7.81
(s, 1H), 7.63 (d, J=7.8 Hz, 2H), 7.39 (d, J=7.5 Hz,
2H), 7.11 (s, 1H), 5.38-5.34 (m, 1H), 4.48 (s, 3H),
3.96 (s, 3H), 333 (s, 24H), 3.03-2.98 (m, 2H), 2.90-
2.85 (m, 2H), 2.82-2.73 (m, 4H), 2.53-2.48 (m, 2H),
2.01-1.95 (m, 6H), 1.32-1.24 (m, 2H), 0.88 (s, 3H),
HRMS(ESI) m/z: 692.4747 [M+H]",
2.3 PRAMT IR i M S5

K H CCK-8 & HArfb & 9 12a~12u X4k
/N 28 987 240 ML AS49 B AR ST iR 1 A S DA
AR S R BT XT B2 o f Ak T E A K Y
A549 JE A0S AL FR T 96 FLAR H (8x10* A~ -mLY), B
F 37 C 5% CO, %17 09 K5 37 5 v W BE Bs 57
24 h,FF R EEEIRIE . BE A P R | PH M 24 X IR
HUL KW, i MOk BE AR E 0.5.1.,5,10.25,
50,100 pmol/L %45 25 (A~ 25k ik 6 1~ & L),
AL 100 wL, BT 37 C.5% CO, FEFA 7 (—
P96 fLAR & 1 4~ Hisfb &9, H &SR A 1
PEXTHE YY), 4N Es 3% 48 h s, A fL N A CCK-8
10 pL 5 FREE TR TP Ak E G35 1 h 5,
FRAXAE 450 nm KR OD IR &L &
) ICso fH o ICs fHILFE 1,

x 1 BERALEWIT A A549 Fifi 2 240 B i £ 1< 0 1 16

Hirtb &9 ICsy/ (pmol - L) HArfb &Y 1Cs/(umol-L1)

HARE e 28.37 12k 189.65
12a 87.93 121 159.75
12b >500 12m 178.62
12¢ >500 12n >500
12d 59.02 120 35.5
12¢ 60.25 12p 68.15
12f >500 12q >500
12g >500 12r 118.35
12h 162.78 12s 162.59
12i 61.05 12t >500
12j >500 12u 34.94
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24 Hirb &MY o> ¥4

Ar 5] SCHR IE N RCSBRPEE 11 2 I 3 (https://www.
resh.org/) K HL EGFR 45 1 #Y X717 5 & 4K 5 #4 (PDB
%5 N 20TYRY R ] LeDock #4%F H 45 4k 4 4 Fi
EGFR #4770 X4, (1) FIH Chemdraw 3D % fF:
X H ARG A W7 RE UL AL, IR AE N mol2 A% 2,
() R4 T 8 EGFR 25 1143 14 AR Ay 47 25 ff o %
BETHX S, (3)#id LeDock #1745 F
Xt 13 1 AR A5 EGFR & (A 5 T 1 i Ik 45
A HAMBEGER 2), (4)E 1T Pymol A4 Ew A4 #r H
Ak &5 EGFR 2 114> FXHE R BARKE B . x4z
SER LW, KR4 H ARG W B R 5 s Ik R gk
ASP-855 I LYS-745 JE i U5 , i o 5 BL R 5%
% ASP-800 . LYS-716 11 LYS-728 J& i &k , L ¥4 7Y
(1 B AR A W 1 B AR 4SS & H R AE A Glkeal smol ™) ik
It DL F9 AR D F9 L H ARG & W 2o HAR S
Y1 12u WEALES A B BB/ AG=-9.13 kcal -mol ™,
B R ARLF M AR TR ZE & D AR0F 5 AN A 1 2 R R
RAMEAER, F B K AR R SRR (]
2A-B), 12u 454 h & I FE R 43 19 ECFD 4R 5 ) S
ASP-855 I LYS-745 JE iU &5 , ik B MR R 00
VAL-726 .LEU-718 1 LEU-792 ¥ i K 1EH . 5
MR ZN B 12q M I, RS Birfb &9
RuwHEEE (K 20) 5HMEGY 12¢/5 & )E
(1l 2D) % 422 38 5 B B AR G5 R AR ARL AEOR BR Al 4% 22
TE1) B9 AR X7 B W AR AR 120/ AE R R X B A L

12q/75 AR Je X5 & 5 0 R e TN ™ 25 b FE ik
FERE S, LeDock A% #2285 5 55 A4 St b 98 17 1
S EE R ARFE A M B AR A AR
HOMEGFR EH.,

F2 Bk EWE 2ITY 8BEH LeDock XWHER

EY  BAREA A 8/ (kcal -mol ™) 5B WA B EUHE Y 5
12a -8.48 ASP-855/LYS-745
12b -7.84 ASP-855
12¢ -8.27 ASP-855/LYS-745
12d -8.14 ASP-855/L.YS-745
12e -8.71 ASP-855/L.YS-745
12f -8.45 ASP-800
12g -8.36 ASP-855/1.YS-745
12h -8.27 ASP-855/1.YS-745
12i -8.63 ASP-855/1.YS-745
12§ -8.51 ASP-800
12k -8.77 ASP-855/LYS-745
121 -8.58 ASP-855/L.YS-745
12m -8.70 ASP-855/L.YS-745
12n -8.26 ASP-855/L.YS-745
120 -8.34 ASP-855/1.YS-745
12p -8.96 ASP-855
12q -7.50 ASP-855/1.YS-745
12r -8.77 ASP-855
12s -9.11 ASP-855/L.YS-745
12t -8.50 LYS-716/L.YS-728
12u -9.13 ASP-855/1.YS-745

AR e -8.12 THR-790/THR-854

A BN HREEY 120 15 20TY & AXHELTR ;C H 120 5 IEREXHES G451 D 4 12q 55 I e XHES G451
B2 BRUAUHNEER
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3 itig

AL DL-AK N R R LK AR D-7 &,
R AN 3% -3 SN R 0 IRk}, & kAL A AL
T Ak R J5E A5 31 4 A~ 320 o R) 44 3 2ot 22 3 v i)
RGN T-H A -6- L A -4 S MEmEk i) 4 17,
FExT s e bk 6 57 ¥ HE O AP S SE AT B 1S 2] 21 4
HArLEY,4 "H NMR LC-MS BEFT45H R AE

CCK-8 JE AR S Bt i 9o 6 ME S0 iR 45 R R B 5
DL FJRUFN D #97 H ARG W AH t L #9780 B ARfb &
Py 7 P9 P G 3 T BB Ol L R A E AR
G W W LR R A B T L2 9 24 R 2
NAR AT &SR, @ LR H b e &P
1Cso, & PR 98 2% 1 12e>12i>12p>12a>12m 125,
H C—6 ARSI 3-RD Ik Py S 33— T i
A 3- O RN 3- RN AR 3-8
JE A3 3-SR Tl B3-S BE-3-ORBE N
% A i B AR & 9 B TG S L A A AR
16 A W8 3 AH B, B i 9 AR 12u>120>12d>
12r>121 12h, H 6 {7 B HUAREE 43 5 8 3-—F e
AFE 3-T LM R 3- IR A 3- Ok
RS 3- T RN AL 3-M ik gL, b 12u
A1 120 470 Bk 15 P 5 BH P X BE 25 35 AR B R A Y
oy TR SR 21 S HREE Y 5 EGFR & H
BIH A e G008, Bbrfb & W kg & A g
5 UR AL o8 T P S 2 R AR — B

4 it

BTt A LT — FR 40 B s 1 R (1 0 IR i 97
T A=W, 38 3k s ma bk 5 0 5 1 05 74 40 3 | Ok g
Mg ok 25 HEAT B S 2 21 A BAnie A, @it 'H
NMR \LC-MS A UEH 2544 380 Ao (A S 47 e g 1% 4 52
¥y, &% B HARMEE ) 120 F1 120 AT iR 16 o 5 FH
PEXT IR 2475 AR JEAH 2, 43 1 X 2 25 R 5 R S 47 Ji
9o T M AR — 0, S T & TR g A b 4 44 17 3
TR B I J6 245 ) 2 A4 7 L B
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