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Abstract: In this study, a series of 4-phenoxypyridine derivatives containing imidazole-4-formamido and
1,2,4-triazole were designed and synthesized as novel inhibitors of Fms-like tyrosine kinase 3 (FLT3). The results
showed that the series of compounds had good antiproliferative activity. Among them, the preferred compound 10¢
was in two cell lines containing FLT3-ITD (internal tandem duplication, ITD) mutations, namely human myeloid
core solo leukemia cells (MV4-11) and human acute myeloid leukemia cells (Molm-13), with IC,, values of 1.90
and 5.78 pmol-L™, respectively. Apoptosis and cycle results showed that compound 10¢ could promote apoptosis
and prevent cells in S phase. Molecular docking results showed that compound 10c¢ formed two 7-7 stacking effects
with PHE691 and HIS809 of FLT3, and the pyridine parent nucleus and Linker part formed important hydrogen
bonds with LYS644 and CYS694 of FLT3, respectively. In summary, compound 10c¢ exhibited good anti-
proliferation activity in vitro, which is of value for further in-depth research, and also lays the foundation for the
development of more novel FLT3 inhibitors with novel structures.
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Figure 1 The representative drugs of the first-generation Fms-like tyrosine kinase 3 (FLT3) inhibitors
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Figure 2 The representative drugs of the second-generation FLT3 inhibitors
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Figure 3 The design strategy for target compounds
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Scheme 1 The synthetic route for compound 4. a: Acetyl chloride, 40% aqueous methylamine, MeOH, 0 °C, 3 h; b: 4-Nitrophenol, PhCl,

140 °C, 36 h; c: Fe (powder), HOAc, EA/Water (10:1, v/v), 50 °C, 2 h
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Figure 5 Cycle rate of MV4-11 cells detected by flow cytometry. A: DMSO; B: Blank; C: 2 umol-L" 10¢; D: 10 pmol-L" 10¢; E:

0.01 umol-L"' sorafenib; F Quantitative statistical analysis of the proportion of cells in different phases
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Figure 6 Analysis of the binding mode of compounds with FLT3 (PDB: 4RT7). A: Schematic diagram of the docking mode between com-

pound 10c¢ and FLT3 protein; B: The overlapping of compound 10¢ (blue) with sorafenib (pink)
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B pH = 12, IR HEE N 1 h, TLC W5 & b 58 42
J&, VR ZS TR ER 2V ), FREE N 30 mL KGR, H 2

R £ T8 R BT A5 /K VT (20 mLx2), /K2 6 mol-L' 2
B2 8 pH = 3, A AR BT th, 960 38, 75 5 e BAR R Y
FEM1.18 go WTE: 73%. HR-MS-ESI (m/z) Calcd. for
C,,H,,N,0, [M+H]  221.072 2, found 221.072 5.

1 [E] 44 9b ~9i [ & T 1 2% 9a.
1.8 1-Q-BA&E)-1H-PRI-4-F5 8 2 BE (12a) ¥ 4-
AN (0.30 g, 2.48 mmol). 4- F 4 FE -3- E AR T
(0.40 g, 3.54 mmol)- A4 (0.05 g, 0.35 mmol)~1,10-
AR JEMZ I (0.09 g, 0.51 mmol) ¥& T 30 mL f VY &5 i
H, N, R, 80 °C AN 3 h, TLC Wil s B 5¢ 4, e B 1A
A, TN 30 mL ) £ B8 Z B v A, Sl JE DT F R Bk
Y, LRI AR (101, va) A1 2T 41k BN 45 % o
[ {4 0.44 g ULH: 75%. HR-MS-ESI (m/z) Calcd. for
C,H,,FN,0, [M+H] 235.080 5, found 235.081 0.

WA 126~ F & D B S 55 12a.
1.9 1-Q-F\EE)-1H-KM-4-F3 B8 (132) K 1-(2-9
I HL)-1H-K M -4- 3R TR £, T (0.44 g, 1.88 mmol) & T
20 mL 1,4- NI IK (401, va) BNRE BRI, A
2 mol- L & AL B i/ pH = 12, S It £E B 1 h, TLC
e W R 5 4 i, I3 28 TR R 259 1), SR B0 20 mL
KGR, F TR B8 ZE U AS K (20 mLx2), /KJE
F 6 mol-L' Bh R ¥ pH = 3, A [l 444, I H 9, 73
o AR A=) 032 g W 84%. HR-MS-ESI
(m/z) Caled. for C,,HFN,O, [M+H]" 207.049 2, found
207.049 0.

HEA 130~ & P R 2% 13a.
1.10 N-FAE-4-[4-4-BE-5-FR-1-FH4,5-—5-1H-
1,2,4-=M-3-¥5 it ) R E A | WIERLBZ (102)  H5 4-(4-
B4k 2R A ) -N- FE R G 0 19 i (0.20 g, 0.82 mmol).
4-F FE -5 AR - 1- 28 FE 4,5 -1 H-1,2,4- =331 TR
(0.21 g, 0.98 mmol) ¥ T 5 mL ) DMF ', il A\ HATU
(0.47 g, 1.23 mmol). DIPEA (0.15 g, 1.23 mmol), = i
P A B, TLC W8 I s B 56 4% J ) SRS AA 2% A
AUKIK (20 mL) $5#F, A B4 AT B, o6 e, BP A i
L [E A, i CH,CL,: MeOH (25: 1, vAv) HITR A ¥ 7718
Tob e g 8 I Ak A9 380 FOORL L, 15 2109 3R 6 442 0.26 ¢,
W Z N 73%. "H NMR (600 MHz, DMSO-d,) d,: 10.84
(s, 1H), 8.81~8.79 (m, 1H), 8.52 (d, J = 5.6 Hz, 1H),
8.07~8.01 (m, 2H), 7.95~7.91 (m, 2H), 7.56~7.51 (m,
2H), 7.40 (d, J = 2.6 Hz, 1H), 7.32 (m, 1H), 7.28 (d,
J=22Hz, 1H), 7.27 (d, J = 2.1 Hz, 1H), 7.17 (dd, J =
5.6, 2.6 Hz, 1H), 3.52 (s, 3H), 2.79 (d, J = 4.9 Hz, 3H);
“C NMR (151 MHz, DMSO-d,) d.: 166.17, 164.24,
155.58, 152.96, 152.36, 150.95, 149.99, 139.85, 137.69,
135.88, 129.63 (2C), 126.56, 123.19 (2C), 121.86 (2C),
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119.38 (2C), 114.65, 109.32, 29.71, 26.49; HR-MS-ESI
(m/z) Caled. for C,;H,,N,O, [M+H]" 445.154 6, found
445.155 0.

b &1 10b~10j 5 142~ 14£4% 16 10a ()& B 7 12
AT A o
111 N-FRE-4-(4-4-FRE-5-FR-1-(TREH)-4,5-=
S-1H-1,2,4- = M -3-FA it f) 2K & ) AL LEBE BZ (10D)
K 72%. "H NMR (600 MHz, DMSO-d,) 6,: 10.85 (s,
1H), 8.81~8.87 (m, 1H), 8.51 (d, J = 5.7 Hz, 1H), 7.91
(d, J = 8.7 Hz, 2H), 7.41~7.44 (m, 3H), 7.40~7.34 (m,
2H), 7.24 (d, J = 8.5 Hz, 2H), 7.18~7.14 (m, 1H), 3.54
(s, 3H), 2.78 (d, J = 4.9 Hz, 3H), 2.25 (s, 3H); "C NMR
(151 MHz, DMSO-d,) 6.: 166.18, 164.24, 155.74, 153.05,
152.95, 150.95, 149.88, 140.09, 135.97, 135.71, 135.54,
131.39, 129.78, 128.08, 127.14, 123.17 (2C), 121.80
(2C), 114.63, 109.28, 29.96, 26.49, 18.05; HR-MS-ESI
(m/z) Caled. for C,,H,,N,O, [M+H]" 459.170 3, found
459.170 0.
112 4-4-(1-Q-8F H)-4-BE-5-51K-4,5-“S-1H-
1,2,4- = E-3- ¥ it BR) K S E5)-N-FR E ML IEEEBZ (10c)
5% 74%. 'H NMR (600 MHz, DMSO-d,) J,;: 10.85
(s, 1H), 8.81~8.87 (m, 1H), 8.51 (d, J = 5.7 Hz, 1H),
791 (d, J = 8.7 Hz, 2H), 7.41~7.44 (m, 3H), 7.40~
7.34 (m, 2H), 7.24 (d, J = 8.5 Hz, 2H), 7.18~7.14 (m,
1H), 3.54 (s, 3H), 2.78 (d, J = 4.9 Hz, 3H), 2.25 (s,
3H); "C NMR (151 MHz, DMSO-d,) 6.: 166.17, 164.23,
155.56, 152.99, 152.95, 150.94, 149.92, 140.57, 135.91,
133.95, 131.93, 131.91, 130.80, 130.72, 128.74, 123.21
(2C), 121.80 (2C), 114.64, 109.27, 30.03, 26.49; HR-MS-
ESI (m/z) Calcd. for C,,H,,CIN,O, [M+H]" 479.115 6,
found 479.116 0.
1.13  4-(4-(1-Q-BFE)-4-BE-5-FK-4,5-25-1H-1,
2,4- = W -3-BA B fR) 2K E)-NV- B B ML OE Bt A% (10d)
2 75%. "H NMR (600 MHz, DMSO-d,) 3, 10.87 (s,
1H), 8.81~8.87 (m, J = 4.8 Hz, 1H), 8.52 (d, J = 5.6 Hz,
1H), 8.09 (d, J = 2.1 Hz, 1H), 8.08 (d, J = 2.1 Hz, 1H),
7.93 (d, J = 2.2 Hz, 1H), 7.92 (d, J = 2.2 Hz, 1H), 7.61
(d, J=2.2 Hz, 1H), 7.60 (d, J = 2.1 Hz, 1H), 7.40 (d, J =
2.6 Hz, 1H), 7.27 (d, J = 2.2 Hz, 1H), 7.26 (d, J=2.1 Hz,
1H), 7.17 (dd, J = 5.6, 2.6 Hz, 1H), 3.51 (s, 3H), 2.78 (d,
J = 4.8 Hz, 3H); "C NMR (151 MHz, DMSO-d,) 6
166.15, 164.23, 155.46, 152.96, 152.28, 150.95, 150.01,
140.03, 136.58, 135.84, 130.44, 129.64 (2C), 123.20
(2C), 121.85 (2C), 120.70 (2C), 114.65, 109.33, 29.75,
26.49; HR-MS-ESI (m/z) Calcd. for C,,H,,FN,O, [M+

H]" 463.145 2, found 463.145 5.

114 4-(4-(1-@-BFEH)4-FR5-FK-4,5- " S-1H-
1,2,4- = E-3- ¥R Bt %) 7K S0 E)-NV-FF B ML UE B A% (10e)
W2 72%. 'H NMR (600 MHz, DMSO-d,) 6,: 10.92
(s, 1H), 8.81~8.76 (m, 1H), 8.51 (d, J = 5.6 Hz, 1H),
7.92 (d, J = 2.2 Hz, 1H), 7.91 (d, J = 2.2 Hz, 1H), 7.67
(td, J=17.8, 1.8 Hz, 1H), 7.60~7.55 (m, 1H), 7.50~7.47
(m, 1H), 7.40 (dd, J=7.8, 1.4 Hz, 1H), 7.39 (d, J=2.7 Hz,
1H), 7.25 (d, J = 2.2 Hz, 1H), 7.24 (d, J = 2.2 Hz, 1H),
7.16 (dd, J = 5.6, 2.6 Hz, 1H), 3.53 (s, 3H), 2.78 (d, J =
4.8 Hz, 3H); "C NMR (151 MHz, DMSO-d,) J.: 166.17,
164.23, 157.74, 156.07, 155.54, 152.94, 150.95, 149.93,
140.99, 135.93, 131.69, 129.28, 125.59, 124.20, 124.12,
123.16 (2C), 121.82 (2C), 117.23, 114.63, 109.29, 29.99,
26.49; HR-MS-ESI (m/z) Calcd. for C,,H,,CIN,O, [M+
H]" 479.115 6, found 479.115 0.

115 4-(4-(1-Q4-ZS X E)4-BE5-F5K-4,5-=
-1H-1,2,4- =M -3-FR B B) K FE)-N-FA B AL UE B B
(10f) Y #: 76%. 'H NMR (600 MHz, DMSO-d,, 6,;:
10.94 (s, 1H), 8.81~8.78 (m, 1H), 8.51 (d, J = 5.6 Hz,
1H), 7.93 (t, J = 2.0 Hz, 1H), 7.91 (d, J = 8.6 Hz, 2H),
7.72 (d, J = 8.5 Hz, 1H), 7.66 (dd, J = 8.5, 2.3 Hz, 1H),
7.38 (t, J = 2.4 Hz, 1H), 7.25 (d, J = 2.3 Hz, 1H), 7.24
(d, J=2.1 Hz, 1H), 7.16 (dd, J = 5.6, 2.5 Hz, 1H), 3.54
(s, 3H), 2.78 (d, J = 4.8 Hz, 3H); °C NMR (151 MHz,
DMSO-d,) 6.: 166.16, 155.48, 152.95, 152.90, 150.94,
149.95, 140.86, 135.88, 133.05, 132.96, 131.92, 130.38,
128.99, 123.22 (2C), 121.81 (2C), 114.65, 109.27, 30.07,
26.49; HR-MS-ESI (m/z) Calcd. for C,,H CIN,O, [M+
H]" 513.076 7, found 513.077 0.

1.16 4-(4-(1-(2,6- —FHE K E)-4-F E-5-F/K-4,5-=
S-1H-1,2,4- = M -3- A it iz B ) K 0 55)- V- B B AL g
fEBZ (10g) W : 74%. 'H NMR (600 MHz, DMSO-
d) d,: 10.94 (s, 1H), 8.81~8.78 (m, 1H), 8.51 (d, J =
5.6 Hz, 1H), 7.93 (t, J= 2.0 Hz, 1H), 7.91 (d, J = 8.6 Hz,
2H), 7.72 (d, J = 8.5 Hz, 1H), 7.66 (dd, J = 8.5, 2.3 Hz,
1H), 7.38 (t, J = 2.4 Hz, 1H), 7.25 (d, J = 2.3 Hz, 1H),
7.24 (d, J = 2.1 Hz, 1H), 7.16 (dd, J = 5.6, 2.5 Hz,
1H), 3.54 (s, 3H), 2.78 (d, J = 4.8 Hz, 3H); "C NMR
(151 MHz, DMSO-d,) 6. 166.18, 164.23, 155.70,
153.06, 152.95, 150.94, 149.86, 140.26, 137.25 (2C),
135.95, 134.37, 130.17, 128.74 (2C), 123.20 (2C),
121.78 (2C), 114.64, 109.27, 30.09, 26.49, 17.93 (2C);
HR-MS-ESI (m/z) Caled. for C,H,NO, [M+H] "
473.185 9, found 473.186 0.
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117 4-(4-(1-G-BFE)-4-BE-5-F5K-4,5-Z5-1H-
1,2,4- = E-3-32 it i) K E5)-V-FR B AL OE Bt A% (10h)
2 76%. '"H NMR (600 MHz, DMSO-d,) J,;: 10.82
(s, 1H), 8.81~8.79 (m, 1H), 8.52 (d, J = 5.6 Hz, 1H),
7.96 (dd, J=8.3, 1.9 Hz, 1H), 7.93~7.90 (m, 3H), 7.62~
7.54 (m, 1H), 7.41~7.40 (m, 1H), 7.30~7.26 (m, 2H),
7.18~7.15 (m, 2H), 3.52 (s, 3H), 2.79 (d, J = 4.7 Hz,
3H); "C NMR (151 MHz, DMSO-d,) 6. 166.15,
164.22, 163.54, 161.92, 155.40, 152.97, 152.29, 150.95,
150.05, 140.04, 139.16, 135.77, 131.63, 123.23 (2C),
121.87 (2C), 114.67, 113.04, 109.33, 106.12, 29.75,
26.49; HR-MS-ESI (m/z) Caled. for C,;H FNO, [M+
H]" 463.145 2, found 463.145 8.

1.18 4-(4-(1--F-2-FEFE)4-HE-5-5K-4,5-=
S-1H-1,2,4- =W -3- A B £5) K £5)- V- B ER AL O it
BZ (10)) C%: 71%. 'H NMR (600 MHz, DMSO-d,) 6,:
10.82 (s, 1H), 8.79~8.77 (m, J = 4.7 Hz, 1H), 8.51 (d,
J = 5.5 Hz, 1H), 7.90 (d, J = 8.3 Hz, 2H), 7.64~7.54
(m, 2H), 7.39 (d, J = 2.8 Hz, 1H), 7.27 (d, J = 8.5 Hz,
1H), 7.26~7.21 (m, 2H), 7.16 (dd, J = 5.7, 2.8 Hz, 1H),
3.82 (s, 3H), 3.52 (s, 3H), 2.79 (d, J = 4.9 Hz, 3H);
BC NMR (151 MHz, DMSO-d,) J.: 166.17, 164.24,
155.62, 154.64, 153.13, 152.97, 150.93, 149.94, 140.28,
135.92, 131.23, 129.47, 125.93, 124.16, 123.21 (2C),
121.76 (2C), 114.83, 114.64, 109.31, 56.78, 29.93, 26.47;
HR-MS-ESI (m/z) Caled. for C,H, CIN,O, [M+H] "
493.131 3, found 493.130 0.

119 4-4-(1-Q-BFE E)-1H-k e 4- B e B K H
H)-N- BB O OE B AR (142) WK : 69%. 'H NMR
(600 MHz, DMSO-d,) d,: 10.25 (s, 1H), 8.81~8.78 (m,
1H), 8.51 (d, J = 5.6 Hz, 1H), 8.27 (d, J = 1.6 Hz, 2H),
8.01 (d, J = 2.2 Hz, 1H), 8.00 (d, J = 2.2 Hz, 1H), 7.78
(dd, J = 8.6, 7.2 Hz, 1H), 7.56~7.53 (m, 2H), 7.43~7.39
(m, 2H), 7.22 (d, J = 2.2 Hz, 1H), 7.21 (d, J = 2.2 Hz,
1H), 7.16 (dd, J = 5.6, 2.6 Hz, 1H), 2.79 (d, J = 4.8 Hz,
3H); "C NMR (151 MHz, DMSO-d,) 6. 166.38,
164.27, 160.78, 155.79, 154.14, 152.93, 150.90, 149.03,
138.32, 137.53, 137.20, 130.72, 130.67, 126.68, 126.07,
126.04, 124.89, 124.81, 124.29, 122.44, 121.69, 117.62,
117.49, 114.52, 109.21, 26.49; HR-MS-ESI (m/z) Calcd.
for C,,H,,FN.O, [M+H]" 432.139 4, found 432.139 6.
1.20  N-F & -4-(4-(1-(3F B 7K B5)-1H-BK 1 -4- B i
PR E)EEE)MIEEL AL (14b) Y% 71%. 'H NMR
(600 MHz, DMSO-d,) d,;: 10.19 (s, 1H), 8.79~8.77 (m,
1H), 8.50 (d, J = 5.6 Hz, 1H), 8.37 (s, 2H), 8.02~8.00

(m, 2H), 7.72~7.69 (m, 2H), 7.40 (d, J = 2.6 Hz, 1H),
7.22~7.19 (m, 2H), 7.15 (dd, J = 5.6, 2.6 Hz, 1H),
7.11~7.08 (m, 2H), 3.81 (s, 3H), 2.79 (d, J = 4.8 Hz,
3H); "C NMR (151 MHz, DMSO-d,) 6.: 166.39, 164.29,
160.98, 159.08, 152.94, 150.88, 148.98, 137.73, 137.27,
136.43, 130.08, 122.91 (2C), 122.34 (2C), 122.29, 121.65
(2C), 115.40 (2C), 114.51, 109.24, 56.01, 26.48; HR-
MS-ESI (m/z) Caled. for C,,H, N,O, [M+H]" 428.164 4,
found 428.164 1,

121 4-(4-(1-4-FREE T E)- 1 H-PKR -4-FA gt i £ K
SE)-N-FEMIEEEPE (14c) WFK: 66%. 'H NMR
(600 MHz, DMSO-d,) 6,: 10.21 (s, 1H), 8.80~8.78 (m,
1H), 8.51 (d, J = 5.6 Hz, 1H), 8.44 (d, J = 1.5 Hz, 1H),
8.42 (d, J= 1.5 Hz, 1H), 8.03~7.99 (m, 2H), 7.69~7.65
(m, 2H), 7.40 (d, J = 2.6 Hz, 1H), 7.35 (d, J = 8.1 Hz,
2H), 7.23~7.20 (m, 2H), 7.16 (dd, J = 5.6, 2.6 Hz, 1H),
2.79(d,J=4.8 Hz, 3H), 2.36 (s, 3H); "C NMR (151 MHz,
DMSO-d,) 6.: 166.39, 164.27, 160.94, 152.92, 150.88,
148.96, 137.90, 137.68, 137.26, 136.31, 134.44, 130.75
(20), 122.36 (2C), 122.01, 121.68 (2C), 121.12 (2C),
114.51, 109.20, 26.49, 20.94; HR-MS-ESI (m/z) Calcd.
for C,,H, N.O, [M+H]" 444.159 4, found 444.159 0.
1.22 N EH-4-(4-(1-Q-CEFE)FE)-1H-K-4-F
BB B A E B IEELER (14d)  UCR: 72%. 'H NMR
(600 MHz, DMSO-d,) d,: 10.26 (s, 1H), 8.81~8.78 (m,
1H), 8.51 (d, J= 5.5 Hz, 1H), 8.11 (d, J = 12.6 Hz, 2H),
8.02~7.98 (m, 3H), 7.92~7.89 (m, 1H), 7.82~7.80
(m, 1H), 7.74 (d, J = 7.7 Hz, 1H), 7.40 (d, J = 2.6 Hz,
1H), 7.24~7.20 (m, 2H), 7.16 (dd, J = 5.6, 2.6 Hz, 1H),
2.79 (d, J = 4.8 Hz, 3H); "C NMR (151 MHz, DMSO-
d) . 166.37, 164.27, 160.85, 152.93, 150.89, 149.04,
139.50, 137.18, 137.13, 134.69, 134.52, 130.93, 130.70,
127.63, 126.23, 12591, 125.71, 122.48 (2C), 121.67
(2C), 114.54, 109.21, 26.48; HR-MS-ESI (m/z) Calcd.
for C,,H,,F,N,O, [M+H]" 484.136 2, found 484.136 7.
123 4-(4-(1-(2,6- Z &R £)-1 H-PK M -4- B i B B ) K
S 5)-N-BRE M IEEE AR (14e) W% 72%. 'H NMR
(600 MHz, DMSO-d,) d,: 10.24 (s, 1H), 8.78~8.76
(m, J = 4.8 Hz, 1H), 8.51 (d, J = 5.6 Hz, 1H), 8.22 (d,
J=4.3 Hz, 2H), 8.01~7.98 (m, 2H), 7.67~7.62 (m, 1H),
7.46~7.40 (m, 3H), 7.23~7.20 (m, 2H), 7.16 (dd, J= 5.6,
2.6 Hz, 1H),2.79 (d,J=4.8 Hz, 3H); "C NMR (151 MHz,
DMSO-d,) d.: 166.37, 164.28, 160.65, 157.72, 156.06,
152.95, 150.89, 149.12, 139.34, 137.49, 137.12, 131.58,
125.45, 122.51 (2C), 121.66 (2C), 114.70, 114.52, 113.32,
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113.19, 109.27, 26.48; HR-MS-ESI (m/z) Calcd. for
C,,H,,F,N.O, [M+H]" 450.129 9, found 450.129 3.
124 4-(4-(1-(4-S K E)-1 H-BRI-4-FR g B 2 2K F 5 )-
N-EREMUOEELEZ (14F)  UF: 68%. 'HNMR (600 MHz,
DMSO-d,) 6,: 10.22 (s, 1H), 8.78~8.76 (s, 1H), 8.51~
8.50 (m, 2H), 8.49 (d, J = 1.4 Hz, 1H), 8.03~7.99 (m,
2H), 7.87~7.84 (m, 2H), 7.64~7.61 (m, 2H), 7.40 (d,
J = 2.6 Hz, 1H), 7.23~7.19 (m, 2H), 7.16 (dd, J = 5.6,
2.6 Hz, 1H), 2.79 (d, J = 4.9 Hz, 3H); °C NMR (151 MHz,
DMSO-d,) d.: 166.37, 164.28, 160.81, 152.95, 150.88,
149.05, 138.16, 137.18, 136.49, 135.65, 132.43, 130.26
(2C), 123.04 (2C), 122.41 (2C), 122.06, 121.66 (2C),
114.52, 109.24, 26.47; HR-MS-ESI (m/z) Calcd. for
C,,H,CIN.O, [M+H]" 448.109 8, found 448.109 6.
2 iBFESCIS
21 WEWMKREKRE BHENLEYE T DMSO H
Bic B A% 60 pmol- L I BEVR, 4% B8 3 5B E M B R 7 4
W RE, 73 514 60.00.20.00+6.66.2.22.0.74.0.25.0.08
0.03 umol-L" 4L 8 MUK B, AN IR 1 E 3 AN F AL, [F)
WA E 2 Eon 2, s aRdk . FHPE 253 T DMSO
HC A% 100.00 nmol- L I REE, 12 18 3 5 BN 71Nk
B, 43 5179 100.00.33.33.11.11.3.70.1.23.0.41.0.13+
0.05 pmol-L™,
22 LIWHE PO EA KB MV4-11 40 fg A
Molm-13 2481, F e AT IR & 35 20 il B 2 i 2,
0N IMDM 1% 55 52 A1 1640 15 75 B2 F B IE kT 9 40 I
PUEE AL 3x10° A 40 M #5525l T 96 FLAR, 7E 2 5% CO,.
37 CCHIREFEFI B 3% 12 h, N — & ¥R FE (A B 4 24 Al
R4k & D RE S AT, 72 h s, 1E 96 FLAR B4 fL
BN 10 pL CCK-8 157, IAEE: TR A H i F 2 h (Molm-
13 402 3 h), FEEFR A 450 nm ¥ K RS I AR FL WO
FEAR, ARHE A 3 (1) THE M 0 2R, g 5L 56 15 B
$ 4z W it GraphPad Prism 10 #1540 #, i1 5 H 1C,, Al
Guit FH A

2 (%) = (g~ A spn) Ao, = A wen) ¥
100% (1)

Hd A A g ~A e 530 0T HRZHFL (A
Jfi + CCK-8 + DMSO) W % FE 52 56 L (4H i +
CCK-8 + L&) Hmot e . 25 A AL (CCK-8 +
ASINan R 7R 5L IR A -
3 ‘HRREHEISAT RN
3.1 WEYIRERE HILAEY10eLE %K 30 mmol-L!
[ BEAR, F B8 3 A5 W B 453 2 10 mmol L 9K B2, FFH%
10 mmol-L™" 4T 5 5 #i FE15 21 2 mmol- L IR FE .
3.2 YHBESHAR  UCEE MV4-11 400, 76 6 FLAR P LL&F

FL 1< 10° 40 Jf (1 2 B 25 0, 75 B FE A B B R B h N
0.5 mL AN [A) ¥R FE A5 I 4k &4, TR ) 25 (1 LA i
DMSO, 7 5% CO,.37 °C#¥ & 48 h, 2 J& ¥ 41 Uit S 7E
EP &, B0k 2 L.
33 A ESATREMN % B FITC Annexin V
S A 98 TSR R 4 TR 5 BA N Annexin V/PTIE W,
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JE A S A NN 500 pL S0l 240, 8%
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4 ST
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M AR A N4 1 7 55 B #E AutoDock Tools (v1.5.6)
HOOF B IS AR PE A, F B T 25 4 AMBER 99 /)
%% $1, Gasteiger-Huckel F fif F F 11 535 4 5L T
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0.005 kcal'mol-A™"; @ % & A i SCH It LA pdbqt #%
ARAF, DAL 2510000 /Ny P [IFER FH SYBYL-
X-2.0 B AT R EALAL, 18 F AutoDock Tools fR 17N
pdbqt 3. #¢J f# A AutoDock #E4T Xt 4%, H7F Pymol
AT R
5 GiitERE

ot LA D 3 AN SR IR (17 BME + AR R
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