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Study on Synthesis and Antitumor Activity of Ferulic Acid Derivatives

HUANG Zhiyong, HUANG Zhen, GUO Yihua, LI Long, LI Rongdong"(Hunan University of Chinese Medicine,
Changsha 410208, China)

ABSTRACT: OBJECTIVE To design and synthesize a series of ferulic acid derivatives containing quinazoline structure, and
to study their antitumor activity. METHODS Based on the principle of splicing, ferulic acid was combined with quinazoline,
and the 6-position of quinazoline was modified to obtain the target compound. The anti-tumor activity of the target compound
against lung cancer cell A549 was tested by CCK-8 method. Molecular docking technology was used to simulate the binding
mode of the target compound and epidermal growth factor receptor. RESULTS The structure of the target compound was
confirmed by HRMS (ESI) and 'H-NMR. The in vitro antitumor activity results showed that the ICso of compounds 11d, 11f, 12d
and 12g were lower than the positive drug of gefitinib, and the ICso of 11c was comparable to gefitinib. CONCLUSION
Compound 11d (IC50=3.09 pmol-L") has strong antitumor activity against lung cancer cell A549, which is worthy of further
study.

KEYWORDS: ferulic acid derivatives; synthesis; anti-tumor; epidermal growth factor
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P AT RIS AR AR B RerE
P (R RHY); Multiskan MK3 £ D) REBEHR X
(Thermo 23 H]); At A ik AS49( L iR A= 1)
BHEARRARD; #HEEJE (Solarbio 24 H], L5
PS18050), S5 T IR 35 hy 17 45 Ak 2 4l o 43 #r
afi, PN AT AR AR MR B

1.2 &

HArMEA 11a~11h F1 12a~12h #9512k
U 1, A USRS 2 343, 55 1 34y LA R
ML, Zlsfh. SRR mEfk. SR, 53 E
5, 55 2 FROLL 6-F2KE-7-H S Fk-3H-ME I k-4
T A SRk, GE A A R AR, SRR Sk
155 7-H EH-6- B JE-4 Sk, RISk
[k 5 X4, WiAAy S s EZ pEA 10, XTH 6
NI, 138 HARMEAY 11a~11h, #f—
AW A5 8] B AL A9 12a~12h,

1.2.1  (E)-3-(4-F83E-3-F S LR B0 N I 2 F R (2)
FIARE BUBRER(10 g, 0.051 mol)i& T H (60 mL)
90 CHitE 0.5h, ZHETHM 98%MKAMR (1.8 mL),
BRI 7 h, #FIRRN, REIEER. BEZER
S, 2R BB (100 mL)HEH, @ it A1 NaxCO;
VW, T pHEZ 7, /KAHH R ZTR(80 mLx2)
HE, AIFAEHL, K (50 mLx2)PE¥, JoKHL
PREE TP 4 he U8, VRO IRAE, IR
FAAIHRY 10.6 g, BCE: 98.9%.

1.2.2  (E)-3-(3-H S 3E-4-(R UL ) AR N Js iR HH i
G)EHL 2(10 g, 0.048 mol), DMF(50 mL). 4
£ % (11.9mL , 0.100 mol) Al K,COs(112g ,
0.081 mol)75 ‘C W 6 h, TLC ¥l jz i 52 &), 15
BN o BRIV ENE =, EAVKOKSEEE, fhig,
MEAUEDE, BAAEER 146 g, KR 96.1%.
1.2.3  (E)-3-(2-fif 3k-5-H B -4-(R AU 3R AR 3 I
IR BRI A 3(10 g, 0.033 mol)iF T VK

0 o
o

/OWOH CH,0H_~ :©/\AO/ BnCl -0
HO HS0: HO

DMF, K,CO; ©/\o
1 2 3
cl
HO. NH _AC0 5

[
e O 8- YO Y e
~o J Py, DMAP 0y N° DMF 0? A

6 "7

0" HNO,

CH,;COOH ©/\o
4

o [} o [}
_0 NN _0O. NN _O. o _O. ~oH
NH;-H,0
©ﬂo NH CHOH ©/\o NH — ©/\o NH — H NH
3 YODKKJN \)N R.0 R’O SN
0 0 N N o -
9

Fi2(75 mL)40 ‘CHtFE 0.5 h, BB =, IKIR&M
TR 86%AN R (20 mL), Sz v i BE 5 il 7F
30 CLAF . ZEBEEE 0.5 h, BIAVKKSEHE, g,
PETUEDE, AR 10.1 g, PR 87.8%.
124 (E)-3-(2-FE Fk-5-H A I -4-(FE L) KN
R ERG)A K B)REk (16 g, 0.286 mol).
7K B B2 (45 mL) . K (45mL) . A fkék05g,
0.009 3 mol) Fl 36% %k 2 (0.75 mL)90 C AL A 45 +1:
1.5h, A 4(5.5g, 0.016 mol)4¥ZL)2 )% 1.5 h, #
A, DR VR AR , i — S H 56 (200 mL)$REHR
J7K (100 mLx3) P34, Jo/K BB EE T4 A PLAH 4 he
g, RV YE, R AR 43 g, OR:
85.8%.

1.2.5  7-H A 5L -6- O Tk S ik -4- G s WAL Ok (8) 1Y)
B 6-FRFE-7-H AR K- 4- T MERRR(10 g, 0.052 mol)
Z W2 BF (108 mL , 1.14 mol) 1 Mt IE (22.4 mL ,
0.278 mol) 100 CHi+E 1h, HNA 4-—FF & g
(1.4 g, 0.011 5mol), ZkLLdiidk 4 h, ik, ¥
WME=ER, BAVOKERE, Wik, EUHtT, 15
WO [E R, R L T A B (107 mL
1.47 mol), 80 ‘CH{FE 0.5h, iFhN DMF(4.6 mL,
0.059 mol). 4 h J5#&1E RN, REZEEE, WM
WCSEAEAR, BIAVKKEERE, Hhuk, HETEDf,
BIR A E 105 g, WE: 80.0%.

1.2.6  (E)-3-(2-((6- LIS FE-7- H A Sk sk mpfe-4- 55
A HE)-5- W AR Jk-4- (R AU R R TR R (9 B &
W AR ES (5 g, 0.016 mol)iF T 5 N B
(40 mL)95 CHit#F: 0.5 h, JA 7-H 4 Ik-6- £ 4 Ik
-4-5E 8(4.8 g, 0.019 mol), 4 h J5iedhuk, HT
JEYE, BEAGEK 63 g, WCR: 74.6%.

1.2.7  (E)-3-(2-((6-F%3k-7-F 5 H M g bk -4- 3L ) &
55)-5-H A BE-4-(CR ) A ) NG R H R (10) ) 75
B 9(5 g, 0.009 mol)is T HEE(50 mL)70 CHik:

(0]

0
/OD\A\)%/ Fe, NH,CI, H,0 /OWO/
NO,  EiOH, CH,COOH Oﬂo NH,
5
N

bos

" 10

o8 o
I\f) 1o} N~

[ I
11a~11h 12a~12h

R= /\/\l\‘l/ /\/\@ NN NSNS /\/\@ NN NN NSNS

RN

11a,12a  11b,12b 1l1c, 12¢

1 fua4 Na~11h o 12a~12h 878 & 5% %
Fig. 1 Synthetic route of compounds 11a—11h and 12a—12h
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0.5h, MAZ/K@B.6mL), 5.5h ]G HERR,
IOV e 4, A5 R . AT EE(15 mL)
Bk, B P EER, ik, BETURYE, 1
HEE A 3.6 g, WK 78.2%.
1.2.8  (E)-3-(2-((6-(3-( — F Jrig 3 ) TN 480 3 )-7- 4%
FEng -4 3 ) B 3 )-5- T AR 3 -4-(R ) AR 3TN
R W g (1a) A AL 102 g, 0.004 mol)iE T
DMF(20 mL)95 ‘CHitFE 0.5h, JABKREN(1.2 g,
0.008 5 mol). MALEH(0.02 g)FIN,N-—-H JL-3-5
J(0.63 mL, 0.004 8 mol), #4kZEf ) 6 h, TLC ¥
W SE 4 )a, Ik . WEIEE, AV
K50 mL), $iiFE 1 h, FUEFHHL™ Mo Kk ™ i
FNEA(LI0 mLYBEFE, S22 nERmg , A IR (0
=i, dhuk, BETUEDE, IR A REE 1.8 g,
%K £ 72.0% . 'TH-NMR (600 MHz, CD30D) 6 8.66(s,
1H), 8.64(s, 1H), 8.28(s, 1H), 8.26(s, 1H), 7.44(d,
J=6.0 Hz, 2H), 7.19(d, J=5.3 Hz, 2H), 7.06(d,
J=9.3 Hz, 2H), 6.25~6.17(m, 2H), 4.45(s, 2H),
4.09(s, 3H), 4.04~3.98(m, 2H)3.92(s, 3H), 3.46(t,
J=1.3 Hz, 2H), 3.02(s, 6H), 2.40(s, 3H), 1.08(t,
J=7.1 Hz, 2H), HRMS(ES)m/z: 573.257 O[M+H]",

kA ik HiRfb A9 11b~11c,

(E)-3-(2-((6-(3- My bk Ay Ak )-7- FH 4, ke s s o -
4-BL) B )-5- F AR B -4 SUB0) 2R 05 ) N R T g
(11b), FEAFEA, %K. 75.1%, '"H-NMR(600 MHz,
CD;OD) 6 8.64(d, J=7.5 Hz, 1H), 8.52(s, 1H),
7.68(s, 1H), 7.64(s, 1H), 7.53(d, J=7.6 Hz, 1H),
7.43~7.37(m, 4H), 7.33(t, J=6.9 Hz, 1H), 7.03(s,
1H), 6.21(s, 1H), 5.23(s, 2H), 4.57~4.46(m, 2H),
4.09(s, 6H), 3.94(s, 3H), 3.68~3.59(m, 2H), 3.48(t,
J=7.3 Hz, 2H), 3.11~2.99(m, 2H), 2.98~2.91(m,
2H), 2.51~2.43(m, 4H), HRMS(ESI) m/z: 615.284 6
[M+H]"

(E)-3-(2-((6-(3-( — T JHig ) TN 48, 5 )-7- Y 4 L
I IR -4- 56 ) 2 35 ) - 5- A3 -4- (T 40 R 380 I U
iz Ol (11e), AR, R 751% .
"H-NMR(600 MHz, CD;0D) ¢ 8.65(s, 1H), 8.38(s,
1H), 7.56~7.49(m, 3H), 7.43~7.37(m, 3H),
7.36~7.31(m, 2H), 7.06(d, J=9.6 Hz, 1H), 6.23(s,
1H), 5.19(s, 2H), 4.52~4.39(m, 2H), 4.08(s, 3H),
3.90(s, 3H), 3.54(s, 3H), 3.52~3.46(m, 2H),
3.16~3.01(m, 4H), 2.43~2.33(m, 2H), 1.83~1.73(m,
4H), 1.48(q, J=7.4 Hz, 4H), 1.04(t, J=7.3 Hz,

o E AR 22 2022 4F 3 A4 39 45 5 )

6H), HRMS(ESI) m/z: 657.294 7[M+H]",
1.2.9  (E)-3-2-((6-(3-( . L & KL ) N A KL )-7- 1 4],
FH WS IR IR -4 -3 ) B 3 )-5 - FH AR 3 -4- (R AR 3 R 3 T
IR EE(d) A 8 104 g, 0.008 mol)iE T
DMF(40 mL) 75 CHi$k 0.5 h, fMABRBRE(2.4 g,
0.017 mol) . il fk #F (0.02 g) A1 1,3- I & A %
(0.9 mL, 0.009 5 mol), #¥ZE)< N 5.5h, TLC Kl
RN SEA)E, Ik . W EER, koK
(50 mL), #EFE 1 h, FHIEAH™ &, IPIERGER,
TP, R AR, B HET
DMF(30 mL)95 ‘CHit+F 0.5h, HIABKREN(2.0 g,
0.014 mol) . AlAL 4T (0.02 g)F1 — Z J##(0.11 mL,
0.001 mol), 4¥ZE/ W 7 h, TLC Kl h 584 ,
15 1R B VAN R L, KoK (50 mL), #5641 h,
FUEATHL ™ S o BRI T INER(10 mL), 2818
WmEkme , A A4, ik, BTIEE,
MEORK 32g, WHE: 651%. 'H-NMR
(600 MHz, CD;0D) 6 8.54(s, 1H), 8.11(s, 1H),
7.43(s, 2H), 7.37~7.16(m, 5H), 6.95(s, 1H),
6.26~5.97(m, 2H), 5.11(s, 2H), 4.40~4.21(m, 2H),
4.02(s, 3H), 3.85(s, 3H), 3.49(s, 3H), 3.42~3.36(m,
4H), 3.10~2.91(m, 2H), 2.44~2.20(m, 2H), 1.35(t,
J=6.6 Hz, 6H), HRMS(EST)m/z: 601.264 8[M+H]",
[k A AR A9 11e~11h,
(E)-3-(2-((6-(3-(1-7~ F R WE J5 ) P 48 55 )-7-H 4
S e bk -4- J5 ) B I )-5 - F AR B -4- (R AR 3 R I TR
1 R W lE (11e), AR, R 70.1%.
'H-NMR(600 MHz, CD;OD) ¢ 8.62(s, 1H), 8.58(s,
1H), 8.54(s, 1H), 7.66(m, 1H), 7.38~7.21(m,
5H), 7.00(s, 1H), 6.96(s, 1H), 6.26~6.06(m, 1H),
5.05(s, 2H), 4.62~4.58(m, 2H), 4.04(s, 3H), 3.91(s,
3H), 3.88(s, 3H), 3.56~3.53(m, 2H), 3.38~3.32(m,
6H), 3.08~2.94(m, 4H), 2.67~2.55(m, 2H).
HRMS(ESI) m/z: 613.306 7[M+H]",
(E)-3-(2-((6-(3-(1- U S N 1 5 ) PR 4 356 )-7- HH 4
S e ik -4- 35 ) B I )-5 - F AR B -4- (R AR 3 R I TR
J IR R (), WA E AR, IR 741%,
'H-NMR(600 MHz, CD;OD) ¢ 8.64(s, 1H), 8.56(s,
1H), 7.72(s, 1H), 7.53(d, J=7.6 Hz, 2H),
7.42~7.28(m, 5H), 7.01(s, 1H), 6.22(s, 1H), 5.23(s,
2H), 4.58~4.46(m, 2H), 4.09(s, 3H), 3.93(s, 3H),
3.60(s, 3H), 3.51(t, J=7.2 Hz, 2H), 3.10~2.93(m,
4H), 2.44(t, J=6.6 Hz, 2H), 2.28-2.09(m, 4H).
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HRMS(ESI) m/z: 599.240 9[M+H]" .
(E)-3-Q-((6-G-(—.C A ) WA H)-7-H &
FL s IR bk -4 -3 ) B 3 )-5 - FH AR 3 -4- (R AR 3 ) R 3
R PR (11g), HEABAE™Y, IFE: 67.4%.
"H-NMR(600 MHz, CD;OD) ¢ 8.65(s, 1H), 8.63(s,
1H), 8.32(s, 1H), 7.53~7.30(m, 5H), 7.11(s, 2H),
6.21(d, J=5.4 Hz, 2H), 5.18(s, 2H), 4.51~4.37(m,
2H), 4.08(s, 6H), 3.91(s, 3H), 3.48(t, J=7.3 Hz,
2H), 3.01~2.95(m, 4H), 2.41~2.35(m, 2H),
1.71~1.65(m, 4H), 1.48~1.27(m, 12H), 0.92(t,
J=6.7 Hz, 6H), HRMS(ESDm/z: 713.491 6[M+H]",
(E)-3-(2-((6-(3-( - & Fk ) TN 46 5k )-7- /1 A1
I I R -4- 56 ) 2 356 ) - 5- A3 -4- (T A0 R 380 I U
iz IR (1h) , B R, U % 60.8% .
"H-NMR(600 MHz, CD3;OD) ¢ 8.66(s, 1H), 8.64(s,
1H), 8.36(s, 1H), 7.56~7.31(m, 5H), 7.14~7.01(m,
2H), 6.31~6.12(m, 2H), 5.20(s, 2H), 4.52~4.40(m,
2H), 4.09(s, 3H), 3.91(s, 3H), 3.89(s, 3H),
3.51~3.45(m, 2H), 3.14~3.03(m, 4H), 2.42~2.35(m,
2H), 1.83~1.75(m, 4H), 1.47~1.24(m, 20H), 0.91(t,
J=6.8 Hz, 6H), HRMS(ESI)m/z: 769.439 4[M+H]",
1.2.10  (E)-3-(2-((6-(3-(—-H g 3) N A 36)-7-H 4
FL s R bk -4- 56 ) B L )-5- FH AR AL -4- B2 LR B0 N I
M2 (122) Il % (E)-3-2-((6-(3-( — e 3 ) N R
5 )-7- PP AR s s b -4 5 ) B B )-5- A B -4- (R 4R
)V EF IR S (2 g, 0.003 4mol), VKESAR
(2.5 mL)F1 36%£5M2(7.5 mL)110 CHidE 7h, TLC
Rl 2 B SE 4 e, kRN . WA EER,
W AR, 133 EIARY o I EE(10 mL)y$i
P AR, R, UEDFEA TR, A
A 1.1 g, %« 67.2%. 'H-NMR(600 MHz, CD;0D)
8 8.64(d, J=11.0 Hz, 1H), 8.26(d, J=11.8 Hz, 1H),
7.42(s, 1H), 7.18(s, 1H), 7.06(s, 2H), 6.19(s,
1H), 4.50~4.39(m, 2H), 4.08(s, 3H), 3.92(s, 3H),
3.46(t, J=7.2 Hz, 2H), 3.02(s, 3H), 2.70(s, 3H),
2.44~238(m, 2H). HRMS(ESm/z : 469.174 0
[M+H]"
kA B HPRES Y 12b~12h,
(E)-3-(2-((6~(3-MH bk A 4 35k )- 7 - Y 4 5 s e -
4-FL)F Ih)-5-H A I -4- 7RI N IR TR (12b),
o A, % - 70.6%. 'H-NMR (600 MHz, CD;0D)
5 8.66(s, 1H), 8.23(s, 1H), 7.44(d, J=7.2 Hz,
2H), 7.15(s, 1H), 7.08(s, 1H), 6.21(s, 1H),
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4.49~4.41(m, 2H), 4.09(s, 3H), 3.93(s, 3H), 3.50(t,
J=6.9 Hz, 4H), 3.10~2.97(m, 2H), 2.51~2.40(m,
4H), 1.37~1.21(m, 2H), HRMS(ESD)m/z: 511.165 4
[M+H]",
(E)-3-(2-((6-(3-( =T Bie ) N A 3k )-7- HH 4 S
WA Wb -4 K ) 2 A )-5- A 2 4- R B OR BL ) N R TR
(12¢), AR, W 75.5%, 'H-NMR(600 MHz,
CD;OD) § 8.66(s, 1H), 8.32(s, 1H), 7.41(d, J=
8.4Hz, 1H), 7.23(d, J=8.4 Hz, 1H), 7.06(s, 2H),
6.21(s, 1H), 4.50~4.40(m, 2H), 4.07(s, 3H), 3.92(s,
3H), 3.54~3.42(m, 2H), 3.10~2.95(m, 2H),
2.45~231(m, 4H), 1.84~1.68(m, 4H), 1.47(q, J=
7.4 Hz, 4H), 1.04(t, J=7.3 Hz, 6H), HRMS(ESI) m/z:
553.270 4{M+H]",
(E)-3-2-((6-(3-( = L 2 1) N A8 2k )-7- HH A Sk g
A IR -4 5 ) B i )-5- HHY A -4 -0 S 2R 5 ) PR s PR 1) o
#2d), HEOBA, IR: 59.8%., 'HNMR
(600 MHz, CD;OD) ¢ 8.65(s, 1H), 8.30(s, 1H),
7.45(s, 1H), 7.20(s, 1H), 7.06(s, 1H), 6.28~6.17(m,
2H), 4.51~4.39(m, 2H), 4.09(s, 3H), 3.93(s, 3H),
3.59~3.44(m, 4H), 3.16~3.01(m, 2H), 2.44~2.34(m,
2H), 1.41(t,J=7.2 Hz, 6H). HRMS(EST)m/z:497.239 7
[M+H]*,
(E)-3-(2-((6-(3-(1-75 A IR B 1) PN AU 0 )-7-H 4R
s e b -4- 5 ) B L )-5- Y AR -4- R ORI M
MR (12e) , & O [ 4k, IR . 71.2% .
"H-NMR(600 MHz, CD;0D) ¢ 8.60(s, 1H), 8.54(s,
1H), 7.51(s, 1H), 7.44(s, 1H), 7.34(s, 1H), 6.93(s,
1H), 6.21~6.02(m, 1H), 4.08(s, 3H), 3.93(s, 3H),
3.65(t, J=9.1 Hz, 2H), 3.41~3.34(m, 6H), 2.45(t,
J=6.9 Hz, 2H), 2.05~1.91(m, 4H), 0.92~0.81(m,
2H), HRMS(ESDm/z: 509.191 2[M+H]",
(E)-3-(2-((6-(3-(1- VU & Mk I 3L ) PN A 35 -7-H 45
M e bR -4- 5 ) R L )-5- Y AU -4- R ORI M
M2 (126), # AR, K. 68.4%. 'H-NMR
(600 MHz, CD;0D) 6 8.65(s, 1H), 8.28(s, 1H),
7.37(d, J=7.0 Hz, 1H), 7.24(s, 1H), 7.04(d, J=
8.1 Hz, 1H), 6.20(s, 2H), 4.57~4.33(m, 2H), 4.05(s,
3H), 3.91(s, 3H), 3.52(t, J=6.8 Hz, 2H), 3.22~
3.15(m, 4H), 3.09~2.96(m, 4H), 1.06(t, J=7.0 Hz,
2H), HRMS(ESDm/z: 495.223 6[M+H]",
(E)-3-2-((6-B-(— B A ) N A H)-7-H &
L 1 R IR -4- L ) 24 356 )-5- A B -4- PR S ORI N U

rp E AR FH 2852 2022 4F 3 H 45 39 B4 5 1



f(12g), wmOEMAK, WE: 60.1%. 'H-NMR
(600 MHz, CD;OD) 6 8.65(s, 1H), 8.27(s, 1H),
7.88(d, J=8.9 Hz, 1H), 7.16(s, 1H), 7.07(s, 1H),
6.43(d, J=9.2 Hz, 1H), 6.20(s, 1H), 4.06~3.98(m,
2H), 3.49(s, 6H), 3.20~3.16(m, 2H), 3.09(t, J=
6.0 Hz, 4H), 2.85(t, J=8.3 Hz, 2H), 1.88~1.80(m,
4H), 1.59~1.40(m, 12H), 1.05(t, J=7.6 Hz, 6H).
HRMS(ESI) m/z: 609.441 9[M+H]",

(E)-3-(2-((6-(3-(—2F 24 K& ) N 4 Ak )-7- H A Ak
I A B -4 ) B B )-5- P AR Bk -4- 2 L DR O ) TR I TR
(12h), B E AR, K 57.2%, "H-NMR(600 MHz,
CD;OD) 6 8.65(s, 1H), 8.33(s, 1H), 7.36(s, 1H),
7.27(s, 1H), 7.03(s, 1H), 6.25~6.15(m, 2H),
4.50~4.37(m, 2H), 4.05(s, 3H), 3.90(s, 3H), 3.48(t,
J=1.7Hz, 2H), 3.27~3.22(m, 4H), 3.09~2.95(m,
2H), 1.84~1.74(m, 4H), 1.47~1.23(m, 20H), 0.89(t,
J=6.6 Hz, 6H), HRMS(ESD)m/z: 665.380 6 [M+H]",
1.3 RN I M50

K H CCK-8 & Binfb &4 11a~11h,
12a~12h XFSEE A A549 FROAARSMC g v e, B
BRI AT AR JE A B YRR RE 2 o AL TR K
Y A549 JEAAIEFN T 96 FLAR 1 (8x10% mL1), &
F 37°C, 5% COy FMF N B KE F= 4 b U BE By 7%
24 h, WEZSFXTIRYL . FHEEX AR, 96
LA N 23 I A 0.2%DMSO His FB 146 1 e i 2%
(0.5, 1, 5, 10, 25, 50, 100 pmol-L-")100 pL,
HEAX AN Y, AR 6 MR, BT
37°C, 5% CO, Wi FRAih g% 48h J5, &l
A CCK-8 %k 10 pL, B T FRAH h 421555 1 h,
K4 A bR ORI AL 490 nm 4k ) OD {H,
fdi 1] GraphPad Prism £ 1H5384L 5 WY 1Cso 1 o
1.4 3 FRHERSE

M SC Bk ¢ AL RSCBU2 & JE W vk
(https://www.rcsb.org/) i HL EGFR 25 1 19 X-f7T 5 i
IRZER)(PDB %5 K 21TY!)), FIH Ledock 4%t
Hirfb A9 M EGFR HEA74r FXHE . BRAERRE
DffiH Chemdraw 3D #45F HARL & W11 HE
etk JH-AEN mol2 #%:0. QR HE T A EGFR
4> T B ECAAR 09 07 8 E 6 s T S
., @ifid Ledock AT AT X%, 150 Hir
L& EGFR EHAS T4 G A hAE. @iEid
Pymol 3 {FRRsFor#t BAsfb 595 EGFR HH

o E AR 22 2022 4F 3 A4 39 45 5 )

T BRSO
2 FERMIHL
2.1 EH

Bi] 0 1 R i 1) PR R T 2 35 2 % i &8 ) B
T8RS, T LA RR e 14 A Wy 8 R Ol AT
BRALORIP AR B LR, TE A b, BEFRSe iR
Py, PRAE L R SO PR PR B, (TR S
PP RIRAG, HA 16%~20%, BT ATE A5
ORGP, SeffirRdt. X 2 AR W
[HERAR K A VAR AR = RR o T S DO ¥ Al o
f A B 7= R AT 21 AT AR 32 i L
2.2 MR

DI A549 Shcsx 4, kM CCK-8
A 16 4~ BARfb AP nadu it LA 2R
A AR e XTI, 55803 1. Btk &9
11d. 11f, 12d 11 12g # ICso {EAK T BHE 24 75 AE
e, G 11 1 ICso (A 5 H AR Y, JEid
XTHG 6 AR EBCH BG4, LK 6 fi iR
FE IS 18K IF AN R b s LT R v e,
VRN 3-SR 3 R LR AN
RIS BRI S W 1Cso AT, K
NHEAL PR BT R ER B P2 A, BRAGOR PR L, feky
sk HOG) it 928 A1 AL A549 B9 4T I RE 16 4
#= 1 144 11a~11h 2 12a~12h 3t A549 %8 j 89 1Cso

Tab. 1 ICso of compounds 11a—11h and 12a—12h against
A549 cells

k&Y ICs/pumol-L™! L& ICs¢/umol-L!
11a >500 12a >500
11b 51.16 12b >500
11c 27.64 12¢ >500
11d 3.09 12d 7.12
1le >500 12¢ >500
1nf 3.92 12f >500
11g 120.80 12¢g 13.79
11h >500 12h >500

g7z >500 AR 28.37

2.3 R

Ledock X XHELE R UL 2, Horp AL &9
11d 953 FRHEE R BT . Bk 549 11d 5 EGFR
EHS TS ERCEIILE 2, 11d GEARGFHbAH A
EAMS A NI 5 E AR R kK A
YEF, B NEKME S ER . 11d S5
BIRERESE A S LYS-745 TR, S
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CYS-797. ARG-841 JE s /KAEH o Ledock #A4:Xf
FEoE R SRS R 1 PRI 25 R IEATT &

=2 A% 11a~11h 2 12a~12h W X B 45 B

Tab. 2 Docking results of compounds 11a-11h and
12a-12h
AN &l AN an

K Gt | Y G
11a -7.67 12a —-7.60
11b -7.85 12b -7.77
11c -8.08 12¢ —-7.64
11d —8.80 12d —8.03
11e -8.55 12e -7.96
11f —8.46 12f —7.64
11g -8.45 12¢ -8.64
11h -8.73 12h -7.96

LEU-718

CYS-797

2 {447 11d 5 EGFR & & # 4 4 K
Fig. 2 Binding mode of compound 11d and EGFR protein
3 g

BT PHE I, BT 16 4> E s m bk Y
PIZRER AT A Y, FFiEid HRMS(ESI). 'H-NMR X%}
HEEMHATIIIE . SRH CCK-8 Wik THu M i v
M, Fr BAneA W BA UL T B R 2 3k
By rE, Hihiea® 1d rstE s
Pefeft, 7 PRSI R B8 Ak G5 EGFR
A BABRENESEEN, SRR I 25
REEAR—E, AOFFE ik — LR R B A UM
FH A BT SRR 7 A6 ) ) o e B ARt 1A

-594 . Chin J Mod Appl Pharm, 2022 March, Vol.39 No.5
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