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Abstract In order to find the efficient and novel antitumor drugs, a series of 2-methylthio-4-arylamine quinazoline de-
rivatives were designed and synthesized. The target compounds were evaluated for antitumor activity in vitro on four human
cancer cell lines initially including MGC-803, PC-3, HGC-27 and A549. The results showed that some compounds had
good antitumor activities, especially AN-(4-fluorophenyl)-2-(methylthio)quinazolin-4-amine (9c) and
2-(methylthio)- N-(p-tolyl)-quina- zolin-4-amine (9m), with ICs, values of 0.18 and 0.68 pmolsL ™", respectively.
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Figure 1 Structures of quinazoline derivatives
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Reagents and conditions: (i) carbon disulfide, KOH, EtOH, 90 C, 5 h;
(i) iodomethane, KOH, H,0, 50 C, 3 h; (iii) POCls, 90 C, 1 h; (iv)
different aniline, isopropanol, 90 ‘C, 1.5 h.
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Scheme 2 Synthesis of 2-methylthio-4-arylamine quinazoline
derivatives
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Table 1 Antitumor activity of target compounds 6~8 and 9a~9u

ICso/(umoleL™")

Compd. R

MGC-803 HGC-27 PC-3 A549
6 — >100 >100 >100 >100
7 — >100 >100 >100 >100
8 — >100 >100 >100 >100
9a 2-F 78.52+1.90 61.16+£1.79 43.47+1.64 92.92+1.97
9% 3-F 2.631+0.42 23.59+1.37 17.40+1.24 64.53+1.81
9% 4-F 0.1840.03 60.28+1.78 28.34+1.45 85.36+1.93
9d 2-Cl >100 >100 37.934+1.58 >100
% 3-Cl 1.9840.29 16.50+1.22 12.4341.09 50.98+1.71
of 4-Cl 2.4940.40 25.20+1.40 18.11+1.26 25.01£1.40
9g 2-Br >100 >100 7.34+0.87 >100
9h 3-Br 6.1040.79 16.15+1.21 16.56+1.22 42.84+1.63
9i 4-Br 2.651+0.47 13.77+1.14 17.35+1.24 >100
9j 3-Cl-4-F 4.06+0.61 >100 8.9540.95 56.4411.75
9k 2-CH, 66.13+1.82 62.74+1.80 35.00+£1.54 >100
91 3-CH, 47.554+1.68 68.43+1.84 19.9441.30 >100
9m 4-CH, 0.6840.08 >100 >100 84.80+1.93
9n 2-OCH; >100 >100 61.041+1.79 >100
9% 3-OCH; 3.4940.54 32.05+1.51 21.53+£1.33 77.88+1.89
9p 4-OCH; 2.9740.51 20.23+1.31 12.51£1.10 17.534+1.24
9q 3-CH,CH; 38.43£1.59 25.3541.40 27.67+1.44 21.88+1.34
or 4-CH,CH;, 4730+1.68 52.01+£1.72 17.9941.26 67.77+1.83
9s 2-OCH,CHj, >100 >100 23.304+1.37 >100
9t 4-OCH,CH; 1.7340.24 48.17+1.68 12.3841.09 >100
9u 3,4,5-30CH; 1.0340.14 20.14%1.30 86.26+1.94 29.08+1.46
5-Fu’ — 8.2340.47 7.6640.79 6.4240.60 4.70+0.57
AR — 8.82+0.64 12.45+0.87 7.99+0.54 9.28+1.00

“ Antitumor activity was assayed by exposure for 72 h to substances and expressed as concentration required to inhibit tumor cell proliferation by 50% (ICs). Dates

are presented as the means = SDs of three independent experiments. ? Positive control.
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N-(Q2- T A% J8 )-2-( PR k) s Wk R -4- 2 (9a): 11 £ 8y
FAREA, 7% 20.0%. m.p. 145.6~146.1 ‘C; 'H NMR
(400 MHz, DMSO-dg) 0: 9.89 (s, 1H), 8.40 (d, J=7.7 Hz,
1H), 7.84~7.76 (m, 1H), 7.68~7.62 (m, 1H), 7.57 (t, J=
7.8 Hz, 1H), 7.54~7.48 (m, 1H), 7.34 (td, J=6.8, 4.1 Hz,
2H), 7.30~7.25 (m, 1H), 2.39 (s, 3H); °C NMR (101
MHz, DMSO-ds) o: 166.75, 157.69, 150.26, 133.47,
128.29, 127.46, 126.28, 124.87, 124.34, 124.30, 123.28,
116.00, 115.80, 112.64, 13.24; HRMS (ESI) caled for
CisH;3FN3S [M+H]™ 286.0814, found 286.0815.

N-(3- 7 35 )-2-( HF At 228 ) s P K -4- 2 (9b): - 11 €y
HAREEK, 72 90.4%. m.p. 149.2~151.5 “C;'H NMR
(400 MHz, DMSO-dg) 6: 11.75 (s, 1H), 8.98 (d, J=8.3 Hz,
1H), 7.99 (t, J=7.7 Hz, 1H), 7.86 (d, J=8.3 Hz, 1H),
7.83~7.76 (m, 1H), 7.70 (dd, J=5.6, 4.4 Hz, 2H), 7.51
(dd, J=15.0, 8.2 Hz, 1H), 7.15 (td, J=8.4, 2.2 Hz, 1H),
2.59 (s, 3H); °C NMR (101 MHz, DMSO-d) 0: 165.63,
162.86, 160.45, 157.25, 138.48, 135.82, 130.08, 129.99,
126.78, 125.08, 120.23, 111.68, 111.51, 111.26, 13.43;
HRMS (ESI) caled for C;sH;sFN3S [M+H]" 286.0814,
found 286.0815.

N-(4- TR 7% 3 )-2-( FF B 32 ) W IR TR -4- 2 (9¢): - 1 28y
FARFEA, % 90.8%. m.p. 146.7~147.4 ‘C;'H NMR
(400 MHz, DMSO-d;) d: 11.95 (s, 1H), 9.01 (d, J=8.2 Hz,
1H), 7.99 (dd, J=11.4, 4.0 Hz, 1H), 7.89~7.81 (m, 3H),
7.67 (t, J=7.7 Hz, 1H), 7.36~7.30 (m, 2H), 2.53 (d, J=
5.3 Hz, 4H); ®C NMR (101 MHz, DMSO-d,) 0: 165.34,
161.21, 158.79, 157.18, 135.88, 132.82, 132.80, 126.91,
126.83, 125.21, 118.49, 11531, 115.09, 111.43, 13.40;
HRMS (ESI) caled for C;sH;;FN3S [M+H]" 286.0814,
found 286.0815.

N-(2- 5 A 55 )-2-( R B 36 ) W A TR -4- i (9dD): 3 2y
FARFEA, =% 47.0%. m.p. 127.5~128.8 ‘C;'H NMR
(400 MHz, DMSO-dg) d: 9.92 (s, 1H), 8.41 (d, J=8.2 Hz,
1H), 7.80 (t, J=7.7 Hz, 1H), 7.69~7.56 (m, 3H), 7.55~
7.31 (m, 3H), 3.35 (s, 2H); °C NMR (101 MHz, DMSO-
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ds) 0: 166.74, 157.87, 150.28, 135.53, 133.45, 130.85,
129.67, 129.54, 127.86, 127.53, 126.28, 124.85, 123.21,
112.59, 13.23; HRMS (ESI) caled for C;sH,3CIN;S [M+
H]" 302.0519, found 302.0519.

N-(3- 50K 3 )-2-( i 3 ) s A k-4 iz (9e): 11 €80 7
AREEK, F2F 96.7%. m.p. 128.3~129.7 ‘C; 'H NMR
(400 MHz, DMSO-dg) : 11.75 (s, 1H), 8.95 (d, J=8.3 Hz,
1H), 8.00 (dt, J=14.9, 4.7 Hz, 2H), 7.87~7.77 (m, 2H),
7.67 (t, J=7.5 Hz, 1H), 7.50 (t, J=8.1 Hz, 1H), 7.35 (dd,
J=8.0, 1.2 Hz, 1H), 2.58 (s, 3H); °C NMR (101 MHz,
DMSO-dg) 0: 165.52, 157.22, 138.20, 13591, 132.57,
130.05, 126.84, 125.82, 125.18, 124.17, 122.87, 119.05,
118.91, 111.60, 13.46; HRMS (ESI) calcd for C,sH;;CIN;S
[M+H]" 302.0519, found 302.0516.

N-(4-F IR 3E)-2-(H B 225 e A bk -4- iz (91): - 1 (0 oK
IREA, P23 88.7%. m.p. 129.7~130.5 C; '"H NMR
(400 MHz, DMSO-dg) : 11.53 (s, 1H), 8.86 (d, J=8.2 Hz,
1H), 7.97 (t, J=7.7 Hz, 2H), 7.85 (dd, J=9.4, 2.5 Hz,
3H), 7.70~7.65 (m, 2H), 7.55~7.52 (m, 3H); °C NMR
(101 MHz, DMSO-d) &: 165.70, 157.16, 146.39, 135.91,
135.64, 129.91, 128.70, 128.52, 128.44, 126.65, 125.94,
124.82, 119.81, 111.80, 13.49; HRMS (ESI) caled for
CysH5CIN;S [M+H]" 302.0519, found 302.0516.

N-(2- 1 2 358 )-2-( F Bt 32 ) 1 Wk ik -4- 2 (9g): 1 €y
AARFEA, 2% 79.4%. mp. 132.5~133.3 ‘C; 'H NMR
(400 MHz, DMSO-d) d: 12.57 (s, 1H), 9.94 (s, 1H), 8.41
(d, J=8.2 Hz, 1H), 8.08~8.00 (m, 1H), 7.79~7.75 (m,
2H), 7.63 (d, J=8.3 Hz, 1H), 7.42 (t, J=7.5 Hz, 1H),
7.32~7.26 (m, 1H), 2.36 (s, 3H); °C NMR (101 MHz,
DMSO-d) 0: 166.72, 161.08, 157.86, 137.02, 134.54,
133.46, 132.81, 129.88, 128.17, 125.99, 125.52, 124.84,
123.20, 121.99, 12.69; HRMS (ESI) calcd for C,sH;;Br-
N;S [M+H]" 346.0014, found 346.0014.

N-(3- 2% 358 )-2-(FF it O ) W M IR -4- 2 (9h): - (1 €y
AARFEAE, 7% 94.0%. m.p. 136.7~137.6 ‘C; 'H NMR
(400 MHz, DMSO-dg) : 11.79 (s, 1H), 8.97 (d, J=8.3 Hz,
1H), 8.18 (t, J=1.8 Hz, 1H), 7.98 (t, J=7.5 Hz, 1H), 7.85
(d, J=8.2 Hz, 2H), 7.70~7.66 (m, 1H), 7.50 (dd, J=6.7,
5.4 Hz, 1H), 7.45 (d, J=8.0 Hz, 1H), 2.59 (s, 3H); “*C
NMR (101 MHz, DMSO-d;) J: 165.55, 157.20, 138.37,
135.86, 130.56, 130.35, 128.63, 126.93, 126.81, 125.10,
123.14, 121.27, 120.87, 111.64, 13.49; HRMS (ESI) calcd
for C,sH;;BrN;S [M+H]" 346.0014, found 346.0015.

N-(4-TR R IE)-2-(FF A 32k ) W IR -4- 2 (91): 1 € oK
IREE, P23 95.2%. m.p. 133.8~134.6 C; 'H NMR

Chin. J. Org. Chem. 2018, 38, 3063~3069
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(400 MHz, DMSO-dg) §: 11.35 (s, 1H), 8.79 (d, J=8.2 Hz,
1H), 7.97 (t, J=7.7 Hz, 1H), 7.78 (dd, J=8.2, 6.2 Hz,
3H), 7.68 (dd, J=7.4, 5.3 Hz, 3H), 2.56 (s, 3H); °*C NMR
(101 MHz, DMSO-dg) 0: 165.80, 163.57, 159.82, 157.09,
137.58, 136.60, 136.12, 135.52, 134.24, 131.38, 126.58,
126.06, 124.63, 111.92, 13.51; HRMS (ESI) calcd for
CysH;3BrN;S [M+H]" 346.0014, found 346.0016.

N-(3- 5 -4- T 2% ik )-2-( P it ik ) v bR -4- ¥z (95):
R AR E L, 72 96.7%. m.p. 157.1~157.9 C; 'H
NMR (400 MHz, DMSO-dg) 0: 11.77 (s, 1H), 8.93 (d, J=
8.1 Hz, 1H), 8.21~8.11 (m, 1H), 7.98 (t, J=7.5 Hz, 1H),
7.83 (d, J=8.2 Hz, 2H), 7.67 (t, J=7.5 Hz, 1H), 7.53 (t,
J=9.0 Hz, 1H), 2.54 (d, J=24.2 Hz, 4H);"°C NMR (101
MHz, DMSO-ds) J: 165.65, 157.26, 153.66, 135.81,
134.06, 126.77, 126.33, 124.98, 119.58, 119.01, 118.82,
116.75, 116.53, 111.63, 13.45; HRMS (ESI) calcd for
CysH,CIFN;S [M+H]" 320.0424, found 320.0422.

N-(2- FF B DR ) -2 (P A 2 ) W M B -4- i (9K): 1 £
W AR E 4K, 7% 58.3%. mp. 1242~125.1 C; 'H
NMR (400 MHz, DMSO-dg) : 9.84 (s, 1H), 8.44 (d, J=
8.1 Hz, 1H), 7.79 (t, J=7.6 Hz, 1H), 7.62 (d, J=8.3 Hz,
1H), 7.49 (t, J=7.6 Hz, 1H), 7.29 (ddd, J=23.7, 15.2, 7.5
Hz, 4H), 2.37 (s, 3H), 2.21 (s, 3H); *C NMR (101 MHz,
DMSO-d) o: 166.77, 157.80, 149.67, 136.64, 134.74,
133.35, 130.39, 127.42, 126.46, 126.10, 125.85, 124.77,
123.33, 112.69, 18.00, 13.19; HRMS (ESI) caled for
CisH16N3S [M+H]" 282.1065, found 282.1068.

N-(3- IR L )-2-(FR i 6 ) e e bk -4- fie (91): - 1 B
FARFEA, 2% 79.2%. mp. 131.6~132.5 ‘C; 'H NMR
(400 MHz, DMSO-d;) d: 11.64 (s, 1H), 8.93 (d, J=8.1 Hz,
1H), 7.98 (t, J=7.7 Hz, 1H), 7.85 (d, J=8.2 Hz, 1H),
7.73~7.54 (m, 3H), 7.36 (t, J=7.8 Hz, 1H), 7.13 (d, J=
7.4 Hz, 1H), 2.53 (d, J=19.6 Hz, 4H), 2.36 (s, 3H); °C
NMR (101 MHz, DMSO-d¢) d: 165.37, 157.05, 141.23,
137.78, 136.51, 135.77, 128.29, 126.95, 126.80, 125.02,
124.95, 121.59, 118.83, 111.58, 20.94, 13.34; HRMS (ESI)
caled for CigH 6N3S [M+H]" 282.1065, found 282.1066.

N-(4- FF B 2R B8 )-2-(FF i 266 ) e e IR -4- fl2 (9m): - [ £
W AR E A, P2 %E 91.1%. mp. 122.8~123.5 C; 'H
NMR (400 MHz, DMSO-dg) 0: 11.59 (s, 1H), 8.88 (d, J=
8.3 Hz, 1H), 7.97 (t, J=7.4 Hz, 1H), 7.83 (d, J=8.3 Hz,
1H), 7.72~7.64 (m, 3H), 7.28 (d, J=8.2 Hz, 2H), 2.55 (s,
3H), 2.35 (s, 3H); °C NMR (101 MHz, DMSO-dy) o:
165.39, 163.80, 156.98, 151.44, 141.16, 135.70, 134.04,
128.92, 126.76, 124.94, 124.36, 118.93, 111.62, 97.83,
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20.65, 13.39; HRMS (ESI) caled for C;sH6N3S [M+H]"
282.1065, found 282.1068.

N-(2- HH 4 35 2R 6 )-2-(HR it 25 ) W M bk -4- Ji2 (9m): 1
R AR E A, 723 19.8%. mp. 1264~1272 C; 'H
NMR (400 MHz, DMSO-d) : 9.42 (s, 1H), 8.38 (d, J=
8.2 Hz, 1H), 7.77 (t, J=7.4 Hz, 1H), 7.72~7.56 (m, 2H),
747 (t, J=17.5 Hz, 1H), 7.30~7.20 (m, 1H), 7.14 (d, J=
7.9 Hz, 1H), 7.02 (t, J=7.5 Hz, 1H), 3.81 (s, 3H), 2.41 (s,
3H); *C NMR (101 MHz, DMSO-d) 0: 166.80, 157.56,
153.22, 150.14, 133.21, 126.79, 126.72, 126.57, 126.24,
124.69, 123.07, 120.15, 112.88, 111.81, 55.64, 13.31;
HRMS (ESI) caled for C¢H¢N;OS [M+H]" 298.1014,
found 298.1013.

N-(3- AR B DR 58 )-2-(FR At 2k ) s A ik -4-J2 (9 0): £
W AR E AR, P2 F 77.5%. mp. 1262~127.0 C; 'H
NMR (400 MHz, DMSO-dg) 0: 11.57 (s, 1H), 8.92 (d, J=
8.3 Hz, 1H), 8.05~7.91 (m, 1H), 7.85 (d, J=8.1 Hz, 1H),
7.68 (dd, J=11.4, 4.0 Hz, 1H), 7.49~7.33 (m, 3H),
6.93~6.83 (m, 1H), 3.80 (s, 3H); °C NMR (101 MHz,
DMSO-d;) & 165.49, 159.27, 157.16, 141.42, 137.84,
135.74, 129.25, 126.77, 124.98, 119.16, 116.66, 111.91,
111.68, 110.19, 55.29, 13.41; HRMS (ESI) calcd for
Ci16H N3OS [M+H]" 298.1014, found 298.1012.

N-(4- FF A 5 2R 35 )-2-( R i 2 ) e PR bR -4- JF2 (9p):
R AR E K, 77% 89.0%. m.p. 128.7~129.2 C; 'H
NMR (400 MHz, DMSO-dg) 0: 11.78 (s, 1H), 8.96 (d, J=
8.2 Hz, 1H), 7.96 (t, J=7.7 Hz, 1H), 7.85 (d, J=8.3 Hz,
1H), 7.71 (d, J=8.9 Hz, 2H), 7.66 (t, J=7.7 Hz, 1H), 7.03
(d, J=8.8 Hz, 2H), 3.80 (s, 3H), 2.54 (s, 3H); °C NMR
(101 MHz, DMSO-d) &: 165.17, 157.52, 156.77, 140.42,
138.98, 135.72, 129.24, 126.80, 126.15, 126.02, 125.10,
118.33, 113.58, 111.47, 55.31, 13.39; HRMS (ESI) calcd
for C1¢H sN3OS [M+H]" 298.1014, found 298.1015.

N-(3- BRI )-2-(FF i 8 ) v e b -4- 2 (9q): 1 £
W ACIRFE R, 7% 89.7%). m.p. 142.5~1433 C; 'H
NMR (400 MHz, DMSO-dg) 0: 11.55 (s, 1H), 8.93 (d, J=
8.2 Hz, 1H), 7.97 (t, J=17.6 Hz, 1H), 7.85 (d, J=8.3 Hz,
1H), 7.71~7.58 (m, 3H), 7.38 (t, J=7.7 Hz, 1H), 7.29~
7.10 (m, 2H), 2.65 (p, J=7.5 Hz, 2H), 1.19 (dt, J=19.8,
5.8 Hz, 4H); >*C NMR (101 MHz, DMSO-d;) J: 165.47,
157.06, 144.11, 136.77, 135.56, 129.54, 128.37, 126.62,
125.64, 124.95, 123.73, 122.35, 121.71, 111.72, 28.13,
15.51, 13.35; HRMS (ESI) calcd for C,7H;sN;S [M+H]"
296.1221, found 296.1220.

N-(4- CFE T )-2-( H it 228 ) W Wk R -4- Ji2 (9r): - 1 £
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W AR E A, P2 F 84.6%. mp. 141.7~142.5 C; 'H
NMR (400 MHz, DMSO-dg) 0: 11.71 (s, 1H), 8.96 (d, J=
8.2 Hz, 1H), 7.97 (t, J=7.6 Hz, 1H), 7.86 (d, J=8.3 Hz,
1H), 7.76~7.63 (m, 3H), 7.31 (d, J=8.3 Hz, 2H), 2.65 (q,
J=17.5 Hz, 2H), 2.56 (s, 3H), 1.21 (t, J=7.6 Hz, 3H);"C
NMR (101 MHz, DMSO-ds) d: 165.33, 156.92, 142.00,
140.85, 138.97, 135.73, 134.21, 128.21, 127.65, 126.78,
125.10, 124.44, 118.66, 111.57, 27.72, 15.48, 13.40;
HRMS (ESI) caled for Cj;H;sN;S [M+H]" 296.1221,
found 296.1219.

N-(2- £ S8 B R JE )-2-(HR it 22 ) e A Ik -4- Ji2 (9s): - 1
oy AR A, 72 Z 59.8%. m.p. 124.8~125.7 'C; 'H
NMR (400 MHz, DMSO-ds) 6: 12.57 (s, 1H), 8.04 (dd,
J=7.9, 1.2 Hz, 1H), 7.76 (ddd, J=8.5, 7.2, 1.6 Hz, 1H),
7.54 (d, J=8.1 Hz, 1H), 7.45~7.38 (m, 1H), 3.34 (s, 1H),
2.61~2.49 (m, 5H); *C NMR (101 MHz, DMSO-dj) o:
166.78, 157.36, 152.35, 150.13, 133.17, 128.21, 127.12,
126.36, 126.28, 124.75, 122.93, 120.14, 117.69, 112.89,
63.84, 14.59, 13.31; HRMS (ESI) calcd for C,,H;sN;0S
[M+H]" 312.1171, found 312.1173.

N-(4- 8 LR )-2- (B 6 ) v I -4- Jie (9t): I B
AR EAE, 772 98.9%. mp. 1264~127.1 C; 'H
NMR (400 MHz, DMSO-dg) 0: 11.64 (s, 1H), 8.88 (d, J=
8.2 Hz, 1H), 7.96 (t, J=7.7 Hz, 1H), 7.82 (d, J=8.3 Hz,
1H), 7.67 (d, J=8.9 Hz, 3H), 7.02 (d, J=9.0 Hz, 2H), 4.06
(q, J=6.9 Hz, 2H), 2.54 (s, 3H), 1.35 (t, J=7.0 Hz, 3H);
BC NMR (101 MHz, DMSO-ds) 0: 16527, 156.83,
156.78, 140.92, 135.67, 129.66, 129.18, 126.77, 125.97,
124.94, 119.16, 118.70, 114.09, 111.55, 63.25, 14.61,
13.38; HRMS (ESI) caled for C;;H;sN;OS [M+H] "
312.1171, found 312.1173.

N-(3,4,5- = FF 4 35 2 3 )-2-( R A 32k ) 1 e g -4 fi
(Qu): 8 AR B A, 77 F 20.7%. mp. 1283~
129.1 °C; 'H NMR (400 MHz, DMSO-d) d: 11.47 (s,
1H), 8.91 (d, J=8.3 Hz, 1H), 7.98 (t, J=7.4 Hz, 1H), 7.84
(d, J=8.1 Hz, 1H), 7.67 (t, J=7.7 Hz, 1H), 7.21 (s, 2H),
3.81 (s, 6H), 3.71 (s, 3H), 2.62 (s, 3H); °C NMR (101
MHz, DMSO-ds) &: 165.51, 156.97, 152.50, 149.23,
141.42, 135.80, 135.68, 132.53, 126.74, 124.88, 119.16,
118.93, 111.68, 102.42, 60.18, 56.06, 13.41; HRMS (ESI)
caled for C;gH,)N;OsS [M + H] © 358.1225, found
358.1228.

325 WAPIBmin A EE S R

SR TR BOM R KA, AT U, B

4 X 10° AN/FLIR 40 M 25 B B Fh &5 96 FLARH, AF4L 100 uL
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BrIRdE, 78 37 CWEE 24 h 5, FFEEIRE, IMAIERT
FH R 5 B R0 R 0 IO i B A I RE & B 1004 50, 25,
12.5. 6.25. 3.125. 1.5625. 0.78125 pL/mL ¥#EEMA
96 fLARH, BAMIKREWR 6 MEAL, HWT EXTHRAH K
FAPEXTHEZH, 553% 72 h J5, SEFLIIN 20 uL MTT ¥
HEATHE, dREERETR 4 h 5, WM, N 150 uL 1)
THEEWA, RIS, BEARAL 490 nm AbAS IR EE
fH, 1@iE SPSS16.0 Guit {11543 H 1Cs 1H.

B4 #(Supporting Information) X547 9a~9u [
B FE IR A Bk, X LSRR AT DL A 9 AR T I il
(http://sioc-jour.nal.cn/) I N %k
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