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Abstract According to the scaffold hopping, a series of N-aryl-salicylamide derivatives, which have fragments of tyrosine
kinase inhibitors lapatinib and neratinib were designed and synthesized. Their structures were identified by IR, '"H NMR, *C
NMR and MS techniques. The target compounds were tested for cytotoxic activity against four cancer cell lines, including
A549, MCF-7, SGC-7901, Bel-7402, by methyl thiazolyl tetrazolium (MTT) in vitro. All the compounds demonstrated certain
antitumor abilities, and some of them were better than gefitinib.
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IKMBEIE R N-(3- 50 HL)-4- 1 H K Mk (B 1D 6 5
A KR T 32 AR (EGFR) HAT E B Rl v, L 1Cso 43
ML F] 23 A1 71 nmol/LP'Y. Zhu ZEMIRFSY KH 5-5-2-
b B - N- (WA Wb - 8- ) 24 R Ik fie o] e 3 4 1 ML 7 P B2
A KR T ZAR(VEGFR)H1 1] VEGFR-2 WP/, 1Cso 4 3.8
nmol/L. ¥AY7 W HU5 1) 24 49) SR AN et Je8 1 7K A I e
FAAWE 1), Ding 2 A BLSURSMIAZ X Filidée < i
M DU bR B gl SobEREgn Mtk
M5 55 s R AF P E Tk, KA & 45
) 2 A PR S R R I L o 1 A B R — NN T
IR, A B W S R A ) 71 JE SR e 2
(1) BEREARERS 4- 77 Z FEWE MR 11 2 (1) 74 28 AT AR A
PECE 2), DRI = A AR T 2 1R ik g 00 83 7] ) e e e v
,@[13]'

BT TNy W 2wt 2R R
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Figure 1 Structures of gefitinib, lapatinib, neratinib, and N-aryl-salicylamide derivatives
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Figure 2 Scaffold hopping of gefitinib and N-aryl-salicylamide derivatives
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Figure 3 Design strategy for target compounds
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WA R N A B 2 H bR =4 Sa~9a 1 Sb~9b. HA%
PEEEOR, 2% 5 RO A AR B R R B SR, T BUSREHE LA
ARZE [N, SR P N-A[(MEIE -2- - F AU 0 )-3- UK
FE1-2-F8 He-4-RH L IR F R R (102) AT N-4[ (ML mE-3-55- 44
H)-3- G I ]-2- R JE-4- i 2 2R H e iz (1ob) & T it
(1) HFR AP, (B0 G g R, 2 Rk
RRENX A Y, AT REAE BT IR IE 15 I LT,
W T RN IRE, R T IR A I R AR 22,
JLiE B Ak, RARBEISIEY 10a F1 10b. AR
R/ N2 AE IR A S5 8 H SR i 0 7K 571 PC,, 22 s A
SEIKMIRIY) 2 ML FRFE S IRIE ST — AN TN ESE, R
FHBE S T V7 R AR,
1.2 BRRCEMainEE N

MTT SEER AR WAR 1, N3 1 s vT 40, Hbsfk

EHIRE 4 Pl e 40 A AN [RDRE B g . A
PR B BLIIAL A Se~10¢ R BB (4%
PE, BLRAOL T B G AR . ke 3R B R UR 17
2 AL EY) Sa~9a X IR AR A I 1k B 2 AL T
JRFAE 3 AL & Sb~9b. HA, ZAMMEEEDL T
XA R 4 M 3847 A i RS 1, 0 9a %) 4 Bl i
A549, MCF-7, SGC-7901, Bel-7402 ] ICso {5351 4 9.76,
9.63, 15.32, 12.92 pmoleL . 455 A it bz & JE ABLiA
Brle Fr B, R b 5 A28 (9a, 9¢), PRI T-Ah
I eAh, OEE R b e Fr BUi, 25 IS EURAE
BN, R A 4 6745 -2 (6a, Ta) i £ %) AS49 41l i
0 PR T L 7 Jk (Sa, 8a), oAt i y8g 1 4 il 35
PETGHL R A, AR RHOC R A frdE— o ur .

R HBSIARSNTU RS 1

Table 1 Antitumor activity of target compounds in vitro

¥ "
Y N c
//
R

Cytotoxicity in different cell lines (ICsy, pmoleL ")

Compd. R! Ar
A549 MCE-7 SGC-7901 Bel-7402
N
5a 4-Cl Z‘ _ 15.81 13.6 13.63 14.54
“& N
N
6a 4-CH; ‘%‘ _ 10.07 8.95 12.69 18.72
“& N
N
7a 4-OCHj %‘ _ 14.99 11.43 11.73 16.04
“&% N
N
8a 4-CF; Z‘ _ 15.89 12.42 10.69 11.10
“& N
N
9a 5-Cl ‘%‘ _ 9.76 9.63 15.32 12.92
“& N
N
5b 4-Cl . N 55.16 50.74 77.56 52.39
N
6b 4-CH; . N 43.63 47.01 83.29 42.99
N
7b 4-OCHj . N 47.45 53.10 81.54 58.73
N
8b 4-CF; . N 67.96 67.25 60.40 70.37
N
9b 5-Cl . N 63.44 49.85 66.32 57.08
S¢ 4-Cl EQ\ 9.29 10.18 16.68 13.51
- F
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BHULE WRIEX
Yok
T : -1
g, R! Ar Cytotoxicity in different cell lines (ICso, pmoleL )
A549 MCEF-7 SGC-7901 Bel-7402
6¢ 4-CH; /@\ 10.44 9.43 11.34 19.05
£ F
Tc 4-OCH; /@\ 10.77 8.60 12.55 19.94
£ F
8c 4-CF; /@\ 9.22 10.28 14.63 12.10
£ F
9¢ 5-Cl /@\ 8.95 13.04 14.25 16.11
£ F
10c 4-NO, /@\ 11.15 9.99 15.56 22.56
£ F
Gefitinib 32.6 28.04 25.33 38.09

2 WA
21 E5RF

WRS-1B $745 5540, SGW X-4 i Bl A (1
RS SRS PR 4 F]); LCQ ADVANTAGE MAX
VTR H BT A(FINNIGA 22 #]), Micromass GCT-MS
(E[E 5 23 7); Nicolet Avatar 370 DTGS 4T # g A%
(KBr [ ); Bruker 300 MHz.400 MHz 83 #% i JE4R1%
(DMSO-ds 5 CDCl; i, TMS I #x); BS 240
FRVALIEZ R AR RGEA A A, LUk 78
K TE#(LDZX-40KB, g Hi e y7 85h) ), CO, K
54 (2306-Z, 3 [H SHELLAB A ), @& THE&
(SW-CJ- 1F M, Jiitb & AR A A, Bis
(ECLIPSE TE300, NILON 7% & ); 4 3 Bt B b 1
(MULISKAN MK3, fif 225 %A A).

4-FHIIKMIR . 4-FEILKMIR. 4-—FHFEAKY
8. 4-5UKMIR. S-FUKMIR. 4-THEKMIR. 2-(FH
FEyLmE £R IR LA 3-(GUH L)k ne SRR Eh e B L
B TAHBRA A, 2-F-4-TEEA N . 4-3-5 W 4 0E)-3-
SRIEIE F P 1L B 2tk TA PRA R, FH AR e i
st FEHTV T S SR el = 24 ORI BR A ml g ik, L ety
T BT A, )R A AT AR IR 1) A & 185 A )
A B R 7 b
22 LEYBIEK
22,1 2-[(2-F-4-FEAOR AR T R (3a) 49 B A%,

7 250 mL SO AR AN 2-(l S L IE 2h IR
#£(5.0 g, 30 mmol), #KIEH (8.4 g, 60 mmol), DMF (100
ml), EHESFE 0.5 h 5, I 2-5-4-W LK (5.3 ¢, 30
mmol) FfAL#1(0.25 g, 15 mmol), T 60 C <M 16 h,
TLC [V(&EAR) © V(FED)=10 > 1 N EIFHRI 7R [
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FEEEASEAR, HhUE, K IEHUMAZE] 400 mL JK(UKH)H,
Wik, g, KVE 15 44 g EOFEE, KE 60%, m.p.
149.2~149.9 ‘CCCHRE!"": m.p. 149~150 C).

F 3a 77 28U n] 75 3] 3-[(2-F-4- L A48 k) H 3]
EE(3b), HE A, IR 56%, mp. 142.2~143.5 C.
222 A [(nE-2-25)F BIL] -3-2 Kk (4a) 89 B A%,

7t 250 mL =S0RH KN 2a (4.5 g, 17 mmol),
BB (3.8 g, 68 mmol), FAEL(5.4 g, 102 mmol)Fl 95%(1)
LFE80 ml), 185 CF, [FIYL 12 h, TLC [ 450 I
FUTRE I 7R R N FEA g4, e, ks, A —
SUR B, AR AT IR E A K A IR pH 9~
10, 779, Jo/KGRIREN T, ik, W4s, 193] 2.6 g %
B AR, W 71%, mp. 90.1~91.8 C(CHkE!:
m.p. 91~92 C).

H 4a JriEZRAT 152 4-[(kme -3-05) A 2 ]-3- 5
KN (4b), W EA, KR 68%, m.p. 88.7~89.9 C.
223 N-{4-[(mg-2- ) F AR ]-3- R KA -2-F Ak -
4-F R F Bl (5a) 89 6%,

71250 mL =#0fH, KX 4a (3.0 g, 13 mmol),
4-FKMR(5) (2.2 g, 12 mmol ), ABOmL), T80 C
N, BRI A A e AR, THEE 135 °C, Rt
218 N PCly (0.52 ml, 6 mmol ), 4k4:% N 8 h,
TLC[V(A1 k) © V(LR LT8)=2 © 1R 5o I v 5¢
A HRhUE. AH, T, HhoE, F I A TS
gl U, AR, PR% 36%. mp. 220.8~221.5 C; 'H
NMR (DMSO-d, 300 Hz) 6: 11.92 (s, 1H, NH), 10.34 (s,
1H, OH), 8.60 (d, J=4.8 Hz, 1H, PyH), 7.94~7.91 (m,
2H, PhH), 7.88 (dd, J=7.8, 1.5 Hz, 1H, PyH), 7.58~7.54
(m, 2H, PyH), 7.39~7.35 (m, 1H, PhH), 7.26 (d, J=9.0
Hz, 1H, PhH), 7.05~7.02 (m, 2H, PhH), 5.28 (s, 2H,

Chin. J. Org. Chem. 2013, 33, 1026~1034
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CH,); “C NMR (DMSO-d,, 100 MHz) §: 165.5, 159.0,
156.2, 150.0, 149.0, 137.4, 137.1, 132.1, 130.6, 123.0,
122.6, 121.4, 121.1, 120.8, 119.2, 116.9, 116.8, 114.4,
71.1; IR (KBr) v: 3341.9, 3075.1, 1662.4, 1600.1, 1545.7,
1502.3, 1443.5, 1411.3, 1280.1, 1215.7, 1063.9, 913.4
cm '; ESI-MS m/z: 386.89 (M"—H). HRMS calcd for
C1oH,4C1LN,0; 388.0381, found 388.0379.
SR T7 0 54 6a~9a.
N-{4-[(MEme-2-38) FH A 2 -3- U R 3} -2- PR Jk4- FH 3
KHWEf(6a): A, 7% 54%. mp. 219.2~221.0
‘C; "H NMR (DMSO-d,, 400 MHz) 6: 11.91 (s, 1H, NH),
10.30 (s, 1H, OH), 8.60 (d, J=4.8 Hz, 1H, PyH), 7.92 (s,
1H, PhH), 7.89 (t, J=7.6 Hz, 2H, PyH), 7.59 (d, J=8.4
Hz, 2H, PhH), 7.38 (t, J=6.0 Hz, 1H, PyH), 7.26 (d, J=
8.8 Hz, 1H, PhH), 6.80 (d, J=8.4 Hz, 2H, PhH), 5.28 (s,
2H, CH,), 2.31 (s, 3H, CH;3); *C NMR (DMSO-d,, 75
MHz) J: 166.9, 159.2, 156.3, 150.0, 149.1, 144.4, 137.1,
132.1, 128.5, 123.0, 122.8, 121.4, 121.1, 121.0, 120.0,
117.5,114.3, 113.8, 71.1, 21.1; IR (KBr) v: 3340.4, 3068.8,
2915.3, 1661.6, 1598.5, 1544.0, 1504.0, 1413.6, 1373.7,
1284.2, 1245.3, 1218.7, 1141.8, 1064.4, 799.3, 751.6 cm ™ ';
ESI-MS m/z: 367.07 (M ° — H). HRMS caled for
CaoH,,CIN,0; 368.0928, found 368.0921.
N-{A-[(MEWE-2-J) F 4B 3- Uk L - 2- R k-4 TR AR
FERW B (Ta): EH AR A, 2% 43%. mp. 222.7~
224.1 “C; "H NMR (DMSO-d;, 400 MHz) 6: 12.35 (s, 1H,
NH),10.20 (s, 1H, OH), 8.60 (d, J=4.4 Hz, 1H, PyH), 7.96
(t, J=8.8 Hz, 1H, PhH), 7.88 (t, J=2.4 Hz, 2H, PyH),
7.58~7.54 (m, 2H, PhH), 7.38 (t, J=5.2 Hz, 1H, PyH),
7.26 (d, J=9.2 Hz, 1H, PhH), 6.57 (dd, J=2.0, 8.8 Hz,
1H, PhH), 6.50 (d, J=2.0 Hz, 1H, PhH), 5.28 (s, 2H,
CH,), 3.80 (s, 3H, OCH;); *C NMR (DMSO-ds, 100
MHz) 6: 167.2, 163.8, 161.8, 156.3, 150.0, 149.1, 137.0,
132.1, 129.9, 123.0, 122.9, 121.4, 121.1, 121.0, 114.3,
108.7, 106.3, 101.3, 71.2, 55.4; IR (KBr) v: 3346.3,
3074.7, 1661.0, 1602.8, 1544.9, 1505.1, 1439.8, 1397.3,
1278.9, 1244.3, 1215.3, 1161.3, 1099.5, 1060.3, 1033.2
cm '; ESI-MS m/z: 383.01 (M"—H). HRMS calcd for
Cy0H,,CIN,0,384.0877, found 384.0881.
N-{4-[(MEwE-2-3) F A -3 - R 3 ) -2-FR -4 —
FHJER It (8a): (Al 44, F=2 36%. m.p. 223.7~
224.9 °C; "H NMR (400 MHz, DMSO-d;) d: 11.82 (s, 1H,
NH), 10.44 (s, 1H, OH), 8.60 (d, J=4.0 Hz, 1H, PyH),
8.01 (d, J=8.0 Hz, 1H, PyH), 7.96 (d, J=2.0 Hz, 1H,
PhH), 7.88 (t, J=6.8 Hz, 1H, PyH), 7.58 (d, J=7.6 Hz,
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2H, PhH), 7.38~7.36 (m, 1H, PyH), 7.30~7.25 (m, 3H,
PhH), 5.29 (s, 2H, CH,); "*C NMR (DMSO-d,, 75 MHz) ¢:
164.7, 157.3, 156.2, 150.0, 149.0, 137.1, 132.3, 132.2,
130.5, 125.3, 123.2, 123.0, 122.2, 121.4, 121.2, 120.5,
115.3, 114.4, 113.4, 71.1; IR (KBr) v: 3348.4, 3075.8,
1665.0, 1597.0, 1543.2, 1502.8, 1422.4, 1290.2, 1157.5,
1128.1, 1065.4, 1036.0, 925.9, 855.8, 750.9 cm ™ '; ESI-MS
mlz: 421.28 (M+—H). HRMS calcd for C,yoH4CIF3N,0O5
422.0645, found 422.0666.

N-{4-[(EmE-2-3) 4 6 ]-3- S AR S L 2 FR AL -5 K
L (9a): AR, 772 40%. m.p. 218.6~219.9
‘C; "H NMR (DMSO-ds, 400 MHz) §: 11.82 (s, 1H, NH),
10.39 (s, 1H, OH), 8.61 (d, J=4.4 Hz, 1H, PyH), 7.96 (t,
J=1.6 Hz, 2H, PhH), 7.90 (t, J=7.6 Hz, 1H, PyH), 7.59
(d, J=8.4 Hz, 2H, PhH), 7.48 (dd, J=8.8, 1.6 Hz, 1H,
PyH), 7.38 (t, J=6.0 Hz, 1H, PyH), 7.27 (d, J=9.2 Hz,
1H, PhH), 7.03 (d, J=8.8 Hz, 1H, PhH), 5.29 (s, 2H,
CH,); “C NMR (DMSO-d,, 100 MHz) §: 165.0, 157.0,
156.2, 150.1, 149.1, 137.0, 133.1, 132.0, 129.1, 128.2,
123.0, 122.7, 122.6, 121.4, 121.1, 120.7, 119.1, 114.3,
71.1; IR (KBr) v: 3320.5, 3075.2, 1661.0, 1601.0, 1545.1,
1501.1, 1446.4, 1413.1, 1375.0, 1275.4, 1217.9, 1152.6,
1106.1, 1064.9, 1008.0, 801.9, 761.7 cm™'; ESI-MS m/z:
387.42 (M " — H). HRMS caled for C;oH;4CLN,O;
388.0381, found 388.0373.
224 N-{4-[(bme-3-20) ¥ AR ]-3-RA KA} -2-72 0k -
4-F K ¥ B (5b) 49 Ak

7t 250 mL =30, KM 4b (3.0 g, 13 mmol),
4-SK R (5) (2.2 g, 12 mmol ), ZABOmL), T80 C
o, PERE A AR S AR, FHER 135 °C, PRt
tH 22183 N PCl; (0.52 mL, 6 mmol), 4k%E % 8 h, TLC
V(AT - M(ZR CBR)=2 @ 140 2 7R [ Y 56 4.
EIGIE . AL, PR, HhUE, N 4 A 2k
mPL B E AR, PR 40%. mp. 239.6~241.4 C; 'H
NMR (DMSO-d;, 400 MHz) d: 11.80 (s, 1H, NH), 10.38
(s, 1H, OH), 8.77 (s, 1H, PyH), 8.64 (d, J=4.0 Hz, 1H,
PyH), 8.34 (d, J=2.8 Hz, 1H, PyH), 8.29 (dd, J=2.8, 9.2
Hz, 1H, PhH), 8.00 (d, J=8.0 Hz, 1H, PyH), 7.80 (d, J=
8.4 Hz, 1H, PhH), 7.56~7.51 (m, 2H, PhH), 7.06 (d, J=
2.0 Hz, 1H, PhH), 6.99 (dd, J=2.0, 8.4 Hz, 1H, PhH), 5.46
(s, 2H, CH,); *C NMR (DMSO-d,, 100 MHz) d: 171.1,
161.7, 158.6, 149.0, 148.4, 141.0, 139.5, 136.4, 131.8.0,
131.6, 125.4, 124.5, 124.0, 122.1, 119.4, 116.8, 113.8,
112.3, 68.7; IR (KBr) v: 3083.4, 2931.6, 1673.9, 1584.0,
1519.8, 1486.5, 1358.2, 1279.0, 1215.0, 1124.3, 1009.2,

http://sioc-journal.cn/ 1031
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904.3, 855.4, 794.4, 737.6, 693.4, 655.6 cm '; ESI-MS
m/z: 386.86 (M —H). HRMS calcd for C;oH4CLN,O;
388.0381, found 388.0388.
AU 772514559 6b~9b.
N-{4-[(MEme-3-38) FH A 2 -3 - R 3 -2- B2 Jk4- FH O
R FWERZ(6b): 4l [ AR, P73 34%. m.p. 244.5~
246.1 ‘C; "H NMR (DMSO-d, 400 MHz) d: 11.89 (s, 1H,
NH), 10.30 (s, 1H, OH), 8.71 (d, J=1.6 Hz, 1H, PyH),
8.58 (dd, J=1.6, 4.8 Hz, 1H, PyH), 7.90~7.86 (m, 2H,
PyH), 7.68 (d, J=8.0 Hz, 1H, PhH), 7.61 (dd, J=2.8, 9.2
Hz, 1H, PhH), 7.48~7.45 (m, 1H, PhH), 7.31 (d, J=8.8
Hz, 1H, PhH), 6.78 (d, J=8.8 Hz, 2H, PhH), 5.26 (s, 2H,
CH,), 2.3 (s, 3H, CH;); *C NMR (DMSO-d, 100 MHz) ¢:
171.9, 166.9, 161.2, 159.1, 149.9, 148.8, 146.4, 135.6,
1322, 130.0, 128.5, 123.6, 122.7, 120.3, 117.1, 114.6,
113.8, 110.2, 68.1, 21.3; IR (KBr) v: 3442.1, 3309.6,
2922.0, 1650.1, 1618.9, 1538.3, 1503.6, 1450.3, 1407.1,
1369.7, 1291.1, 1247.8, 1219.8, 1159.8, 1065.8, 789.1
ecm'; ESI-MS m/z: 367.02 (M"—H). HRMS calcd for
CaoH1,CIN,0; 368.0928, found 368.0925.
N-{4-[(MEme-3-38) F A 2 -3- U R I -2 FR 0k -4- FH AR
BRI (Th): L EE AR, P73 33%. m.p. 240.6~
2419 ‘C; '"H NMR (400 MHz, DMSO-d;) 6: 12.36 (s,
1H, NH), 10.22 (s, 1H, OH), 8.71 (d, J=1.6 Hz, 1H, PyH),
8.58 (dd, J=1.2, 4.8 Hz, 1H, PyH), 7.97 (d, J/=8.8 Hz,
1H, PhH), 7.91 (d, J=8.0 Hz, 1H, PyH), 7.88 (d, J=2.4
Hz, 1H, PhH), 7.60 (dd, J=2.4, 8.8 Hz, 1H, PhH), 7.45~
7.48 (m, 1H, PhH), 7.30 (d, J=9.2 Hz, 1H, PhH), 6.57 (dd,
J=2.4, 44 Hz, 1H, PyH), 6.50 (d, J=2.4 Hz, 1H, PhH),
526 (s, 2H, CH,), 3.80 (s, 3H, OCH;); C NMR
(DMSO-ds, 75 MHz) d: 167.2, 163.8, 161.8, 149.9, 149.1,
148.8, 135.6, 132.3, 1322, 129.9, 123.7, 122.9, 121.3,
121.0, 114.6, 108.7, 106.3, 101.3, 68.1, 55.4; IR (KBr) v:
3319.5, 3045.0, 2926.2, 1647.7, 1591.0, 1505.2, 1449.4,
1399.1, 1334.3, 1284.8, 1245.7, 1220.4, 1165.8, 1124.8,
1095.4, 1062.7, 1033.4, 791.0 cm'; ESI-MS m/z: 383.03
(M"—H). HRMS calcd for CyH;,CIN,0,384.0877, found
384.0869.
N-{4-[(MEme-3-38) FH A 2 -3- U R 3} -2- B2 JE-4- =3
FREE DK A (8b): A, =28 35%. m.p. 242.7~
2444 °C; 1H NMR (400 MHz, DMSO-dg) &: 11.50 (s,
1H, NH), 10.44 (s, 1H, OH), 8.71 (d, J=1.6 Hz, 1H, PyH),
8.59 (dd, J=4.8, 1.6 Hz, 1H, PyH), 8.00 (d, J=4.0 Hz,
1H, PyH), 7.94~7.90 (m, 2H, PhH), 7.63 (dd, J=2.4, 8.8
Hz, 1H, PhH), 7.49~7.46 (m, 1H, PhH), 7.32~7.29 (m,
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3H, PhH, PyH), 5.27 (s, 2H, CH,); ?C NMR (DMSO-dj,
100 MHz) J: 164.7, 157.3, 149.9, 149.1, 148.7, 135.7,
132.7, 132.4, 1323, 130.5, 124.9, 123.7, 123.2, 122.2,
121.4,120.4, 115.3, 114.7, 113.4, 68.1; IR (KBr) v: 3064.2,
2866.7, 1594.1, 1502.9, 1439.3, 1379.3, 1334.0, 1291.8,
1230.0, 1066.7, 921.2, 743.1, 702.3 cm '; ESI-MS m/z:
421.00 (M " —H). HRMS caled for CyH;4CIF;N,05
422.0645, found 422.0658.

N-{4-[(MHEme -3-38) B 4 2 -3 - R O -2 FR - 5- 50K
FERZ(9b): F AR, =% 50%. m.p. 242.4~243.9
‘C; "H NMR (DMSO-d,, 400 MHz) 6: 11.79 (s, 1H, NH),
10.41 (s, 1H, OH ), 8.75 (d, J=1.2 Hz, 1H, PyH), 8.63
(dd, J=4.8, 1.4 Hz, 1H, PyH), 8.02 (d, J=8.0 Hz, 1H,
PyH), 7.94 (d, J=2.8 Hz, 1H, PyH), 7.91 (d, J=2.4 Hz,
1H, PhH), 7.62 (dd, J=8.8, 2.4 Hz, 1H, PhH), 7.61~7.57
(m, 1H, PhH), 7.49 (dd, J=8.8, 2.8 Hz, 1H, PhH), 7.32 (d,
J=8.8 Hz, 1H, PhH), 7.04 (d, /=8.8 Hz, 1H, PhH), 5.29
(s, 2H, CH,); *C NMR (DMSO-d,, 100 MHz) 6: 165.0,
156.9, 150.0, 148.4, 148.0, 136.5, 133.1, 132.7, 132.2,
1282, 124.0, 122.7, 122.5, 121.4, 120.7, 119.3, 119.1,
114.7, 68.0; IR (KBr) v: 3439.8, 1664.2, 1604.8, 1548.0,
1501.5, 1413.2, 1274.4, 1220.6, 803.8 cm™'; ESI-MS m/z:
386.92 (M * — H). HRMS caled for CioH;4CLN,05
388.0381, found 388.0385.

22,5 N-[4-(3-ATFAIH)-3-7
B (5c)")

7 250 mL —HUf, HKIKIA 4¢ (3.3 g, 13 mmol),
4-F KM (5) (2.2 g, 12 mmol ), ZFEBOmL), T 80 C
, PRI A AR S AR, FHELE 135 °C, FE L
HH 22183 1 PCLy (0.52 mL, 6 mmol), 4%E %\ 8 h, TLC
(VAR @ MR LHR)=2 © 11K 2R e WY 58 4.
ERHIIE . A, AT, HhOE, H DT A S 1Al
i AR, PEE 52%. mop. 218.7~220.3 C; 'H
NMR (DMSO-d;, 400 MHz) d: 12.08 (s, 1H, NH), 10.35
(s, 1H, OH), 7.95 (t, J=8.4 Hz, 2H, PhH), 7.60 (d, J=8.8
Hz, 1H, PhH), 7.49~7.44 (m, 1H, PhH), 7.33 (t, J=6.8
Hz, 2H, PhH), 7.25 (d, J=9.2 Hz, 1H, PhH), 7.20 (t, J=
8.8 Hz, 1H, PhH), 7.06 (s, 1H, PhH), 7.05 (d, J=8.8 Hz,
1H, PhH), 5.24 (s, 2H, CH,); *C NMR (DMSO-d,, 75
MHz) d: 165.5, 162.2, 159.1, 150.0, 139.6, 137.5, 132.1,
130.6, 1232, 122.6, 121.3, 120.7, 119.2, 116.8, 114.7,
114.5, 114.4, 114.1, 113.9, 69.4; IR (KBr) v: 3319.5,
29242, 1619.7, 1560.5, 1501.5, 1453.6, 1423.2, 1378.4,
1332.5, 1288.8, 1257.9, 1227.5, 1136.3, 1063.7, 1018.3,
929.3, 857.4, 814.1, 779.6, 7542, 710.3, 677.8 cm ';

FA]2-F A4 RE T
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ESI-MS m/z: 404.62 (M " — H). HRMS caled for
CaoH,4CLFNO; 405.0335, found 405.0334.

FAAIITT V5 it &4 6¢~10c.

N-[4-(3- 9 R AU A )-3- SR -2 Ak -4- R RO A g
JlZ(6¢): IR, 773 65%. m.p. 217.7~218.4 'C; 'H
NMR (DMSO-d,, 300 MHz) §: 11.87 (s, 1H, NH), 10.30
(s, 1H, OH), 7.89 (t, J=5.4 Hz, 2H, PhH), 7.58 (d, J=6.6
Hz, 1H, PhH), 7.49~7.44 (m, 1H, PhH), 7.33 (t, J=5.4
Hz, 2H, PhH), 7.25 (d, J=6.6 Hz, 1H, PhH), 7.20 (t, J=
6.3 Hz 1H, PhH), 6.80 (d, J=4.8 Hz, 2H, PhH), 5.24 (s,
2H, CH,), 2.30 (s, 3H, CH;); *C NMR (DMSO-d;, 100
MHz) 6: 166.9, 162.2, 159.2, 149.9, 144.4, 139.6, 132.1,
130.5, 128.5, 123.3, 122.8, 121.2, 120.9, 120.0, 117.5,
114.8, 114.4, 114.1, 113.9, 69.3, 21.1; IR (KBr) v: 3308.1,
2920.7, 1618.0, 1557.8, 1500.7, 1448.4, 1374.6, 1290.9,
1252.8, 811.6, 770.6, 686.4 cm '; ESI-MS m/z: 384.33
(M*—H). HRMS caled for CyH;CIFNO; 385.0881,
found 385.0876.

N-[4-(3- 5 AR HE)-3- U R - 2- B2 -4 A B R
e (Te): FIEEEAR, P73 54%. mp. 217.4~219.3 C;
'H NMR (DMSO-ds, 400 MHz) d: 12.61 (s, 1H, NH),
10.86 (s, 1H, OH), 7.92 (d, J=8.8 Hz, 2H, PhH), 7.54 (d,
J=8.8 Hz, 1H, PhH), 7.49~7.44 (m, 1H, PhH), 7.33 (t,
J=7.2 Hz, 2H, PhH), 7.24~7.15 (m, 2H, PhH), 6.47 (t,
J=9.6 Hz, 2H, PhH), 5.23 (s, 2H, CH,), 3.77 (s, 3H,
OCH;); C NMR (DMSO-d;, 100 MHz) J: 166.8, 163.7,
162.2, 149.6, 139.6, 132.6, 130.5, 130.1, 123.3, 122.4,
121.3, 120.6, 114.7, 114.5, 114.1, 113.9, 109.5, 105.3,
101.6, 69.4, 55.2; IR (KBr) v: 3299.4, 2932.6, 1616.5,
1559.9, 1501.3, 1442.4, 1376.8, 1315.1, 1269.5, 1212.7,
1163.2, 994.7, 855.0, 672.8 cm '; ESI-MS m/z: 399.94
(M —H). HRMS caled for C,H;,CIFNO, 401.0830,
found 401.0833.

N-[4-(3- 94 )-3- S L] 2- F - = T
F I (8e): Ll AE, 2 50%. m.p. 219.7~220.9
‘C; 'H NMR (400 MHz, DMSO-dq) 0: 11.72 (s, 1H, NH),
10.45 (s, 1H, OH), 7.99 (d, J=8.0 Hz, 1H, PhH), 7.93 (d,
J=2.4 Hz, 1H, PhH), 7.59 (dd, J=2.4, 9.2 Hz, 1H, PhH),
7.43~7.49 (m, 1H, PhH), 7.33 (d, J=7.6 Hz, 2H, PhH),
7.28 (s, 2H, PhH), 7.26 (d, J=8.8 Hz, 1H, PhH), 7.20~
7.5 (m, 1H, PhH), 524 (s, 2H, CH,); "*C NMR
(DMSO-d,, 75 MHz) 0: 165.7, 163.8, 160.5, 157.4, 149.9,
139.6, 132.3, 130.6, 130.5, 123.3, 123.2, 122.2, 1213
120.4, 115.2, 114.8, 114.6, 114.1, 113.8, 113.4, 69.4; IR
(KBr) v: 3320.2, 3116.0, 1627.7, 1564.8, 1503.5, 1431.8,

Chin. J. Org. Chem. 2013, 33, 1026~1034

© 2013 Chinese Chemical Society & SIOC, CAS

1389.7, 1332.2, 1291.5, 1265.8, 1228.3, 1181.2, 1125.2,
1068.8, 810.5 cm ™ '; ESI-MS m/z: 438.18 (M —H).
HRMS caled for CyHCIF,NO; 439.0598,
439.0601.

N-[4-(3- 9 N AR )-3- SR K - 2- 58 Ak -5- UK Y I
9¢): AWK, F7F 57%. mp. 215.6~2169 C; 'H
NMR (DMSO-dq, 400 MHz) §: 11.78 (s, 1H, NH), 10.39
(s, 1H, OH), 7.92 (dd, J=11.6, 2.5 Hz, 2H, PhH), 7.58 (dd,
J=8.8, 2.5 Hz, 1H, PhH), 7.51~7.42 (m, 2H, PhH), 7.31
(t, J=7.8 Hz, 2H, PhH), 7.25 (d, J=9.0 Hz, 1H, PhH),
7.18 (t, J=8.8 Hz, 1H, PhH), 7.01 (d, J=8.8 Hz, 1H,
PhH), 5.24 (s, 2H, CH,); "*C NMR (DMSO-d,, 75 MHz) ¢:
165.0, 162.2, 156.9, 150.0, 139.6, 133.1, 132.0, 130.6,
128.2, 123.3, 122.6, 121.3, 120.7, 119.3, 119.1, 114.8,
114.5, 114.1, 113.8, 69.4; IR (KBr) v: 3313.5, 3069.7,
1624.3, 1550.8, 1502.4, 1419.6, 1384.5, 1290.1, 1223.2,
817.5, 680.7 cm™'; ESI-MS m/z: 404.62 (M" —H). HRMS
calcd for C,0H4C1,FNO; 405.0335, found 405.0329.

N-[4-(3- 5 R4 )-3- SR FE - 2- 8 BE -4 2 2R HH 1
f#(10¢): ZREaE A, 7% 48%. m.p. 221.4~223.2 C;'H
NMR (DMSO-d, 400 MHz) §: 11.94 (s, 1H, NH), 10.47
(s, 1H, OH), 8.00 (t, J=8.4 Hz, 2H, PhH), 7.78 (d, J=8.0
Hz, 2H, PhH), 7.61 (d, J=9.2 Hz, 1H, PhH), 7.49~7.44
(m, 1H, PhH), 7.33 (t, J=7.2 Hz, 2H, PhH), 7.26 (d, J=
8.8 Hz, 1H, PhH), 7.20 (t, J=8.8 Hz, 1H, PhH), 5.24 (s,
2H, CH,); “C NMR (DMSO-ds, 100 MHz) &: 163.8,
162.2, 157.0, 149.9, 149.5, 139.6, 132.3, 130.7, 126.2,
123.2, 122.0, 121.4, 120.2, 114.7, 114.5, 114.1, 113.9,
113.5, 111.3, 69.4; IR (KBr) v: 3316.9, 3111.2, 1634.5,
1597.4, 1536.3, 1508.8, 1455.2, 1429.2, 1386.8, 1352.2,
1298.4, 1265.9, 1241.4, 810.5 cm™'; ESI-MS m/z: 415.21
(M" —H). HRMS calcd for CyH;4sCIFN,Os 416.0575,
found 416.0562.

2.3 RSN BRIE E TR

ZSEI0 DA RS JE A B B, SR DU R A e
£k (methyl thiazolyl tetrazolium, MTT) bt (43538 BT ¥ 11
B T B KA B 57 WA st A A T 98 4 i (N BT
F4 i Bel-7402. A P40 SGC-7901. AAE/N4H i
it 40 . AS49 N FLIRE 40 i MCF-7)38 58 (¥ 4 il 35 PF.
STV WO EUE K IARI I 4 i . A . R/
A Mg an e SUBRE AN, 43 BILL 2 X 10* A~/mL 41l
FERERN T 96 LIS FRAH, 100 pL/AL, SEFH4H & Tl 4 e
. # 37 C, 5% CO,Wifi N A5 % 12 h. st i, )5
AN 200 pL AS[FAR BE Ik 19 05 e KA &4, T+
I 182 S A %o R 2 4R 2 1 A Bk R A, B v 4 AL

found

http://sioc-journal.cn/ 1033



BHlLE

MR

5548 h i, PRI 5 mg/mL I MTT 20 pL/4L, 4ks:RE
F% 4 h J5 38 B3, SN DMSO 150 pL/AL, Tl o B3R
%% 10 min, FHRF IR, H B 3IEEFRCAE 550 nm
AR H A T HEALRI % 259411 OD {8, B 21391,
FA SIS 3 U LA 2 sS4 250 4 B 4
W JHER=0—2541 OD {H/41 x4l OD
)X 100%, [AJETHE 1Cs, E!>7
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