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Abstract Thirteen 1,2-benzothiazine derivatives Sa~11a, Sb~10b have been designed and synthesized based on bioisos-
terism, and the structures of the target compounds were characterized by 'H NMR, "C NMR, IR and mass spectra. The
Anti-tumor activities of the target compounds against A549, A431, MDA-MB-468, HL60 cells in vitro were investigated by
methyl thiazolyl tetrazolium (MTT) method. Most of the synthesized compounds were proved to have potent antitumor activ-
ity. Among them, compound 5b showed the most potent biological activity against A549 cell line with ICs, value of 1.57
umol/L, compound 9a against A431, A549 and MDA-MB-468 had stronger cell growth inhibitory action than gefitinib. Mo-
lecular docking was performed to position compound 5b into epidermal growth factor receptor (EGFR) binding site in order to
explore the potential target.

Keywords 1,2-benzothiazine derivatives; tyrosine kinase inhibitors; antitumor
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5a R' = CHj, R? = 4-OCHj; 5b R' = CH,Ph, R? = 3-CF,4
6aR' = CHj, R? = 3-CHj; 6b R! = CH,Ph, R? = 3-CH,

7aR' = CH3, R? = 3-CF5; 7b R = CH,Ph, R? = 2-CI-4-NO,
8aR' = CHj, R? = 2-CI-4-NO,; 8b R' = CH,Ph, R? = 3-Cl-4-F
9aR' = CHj,, R? = 3-CI-4-F; 9b R' = CH,Ph, R? = 3-Cl

10a R" = CH3, R? = 3-Cl; 10b R" = CH,Ph, R?= 3-Br
11aR'=CH;, R?=3-Br

Reagents and conditions: (i) DMF, CICH,COOCHs, reflux, 3 h; (ii)
CH3;CH,ONa, CH;CH,OH, reflux; (i) CHsl or PhCH,CI, DMF,
K,COs, r.t., 2 h; (iv) Xylene, reflux, 24 h

Scheme 3
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14 4a 5L 4b, X5 55 AN A P HCR Rl 20 I A Je N il 4
HArb&4 5a~11a, 5b~10b, L5 5b~10b ()77 %
WAL LAY Sa~11a, AlREM T2 A7 BN, f#
4b SRR S N AT 5 a5 U IR R SN 8 EBEA T
1.2 B EMainEE N

MTT L W2 1, W3R 1 R T 50, stk
B OSSR ) A0 Bk B A B PR R RTE P, BT A
H AR S5 3 B gl bk (A431, A549, MDA-MB-
468)F5J 7 AN [ B ISP, Xy iR 41 i HL6O 1r)
PR TEA . NIRRT A DY) 8b K41 itk A431
(R PS5 P A - B PR X6 B 24 gefitinib, L 1Cso {E 4 18.60
umol/L; LA 5b XF 4 fiukk A549 (TG B4 T
gefitinib, H ICso {4 1.57 umol/L; L7574 9a X 41 g bk
A431, A549 Fil MDA-MB-468 141 FLAT B 41 (1) 40 3% 1k
ICso H 514 9.46, 9.49 F1 6.33 pmol/L. VEAIKIZEF
BRETEE— DI CIE. (L&Y Sb 5 EGFR 324k4h
B AT EAE R W 1. BB A, A sb s
285 EGFR 5245507 55 1F Thr854 AHEAEH, 1,2-2K
FWEIE R 0 35 5 I e 35 v 11 A i 7 0 B T B
50 1% R B (PTK ) 52 A4 1 11 571185 JE R 2 4 1) 1)
FZAHZEAAMI 7S TOIR, X AT Be 2 R A 1 B s
TR A

£ 1 B G RIpuRE 40 B e g ok

Table 1 Anti-tumor cell proliferation activity of target com-
pounds

I1Cs¢/(umoleL ")

Compd.

HL60 A431 A549  MDA-MB-468
5a >50 >50 >50 >50
6a >50 >50 22.85 >50
7a >50 27.56 12.37 15.18
8a >50 >50 >50 27.44
9a >50 9.46 9.49 6.63
10a >50 29.40 >50 >50
11a >50 >50 >50 >50
5b >50 >50 1.57 >50
6b >50 >50 20.75 30.86
7b >50 >50 >50 >50
8b >50 18.60 11.99 16.99
9b >50 >50 10.79 37.24
10b >50 >50 47.31 >50
Gefitinib 10.08 20.72 11.26 8.38
Meloxicam  >800 ~800 >800 >800

2 it

WAL AR, WA T R 1,2-2K5F
BERERAL A4, HLAEFIZ "H NMR, *C NMR Fl MS i
WE. SRH MTT &0 G o & AT 1AM e 41
i (A431, A549, MDA-MB-468 F1 HL60)i% EMA, 45 5%
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Figure 1 Molecular docking modeling of compound 5b with
EGFR
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Jlie\ 3- = LRI L 2- G- MR . 3-5-4- TR
3-FURNEAN 3-OR et B3k TAH IR AR, &
P i) EH AR S0 = LA, R JE Rt Ll E A e SO
e 2 JEORHA B A Rl B 41, Heen il ins o i s o prali, o
J2FORE J2 AT R SRS 240 S 0 5 A5 A R A R A W] =
filr.
3.2 LEVHERK
32,1 3-BAK-1,2-FHFFrEed 2- L8 LS 1,1-— 584k
H1(2) 595

AE = BUI P AR O N HERE 41 (40.0 g, 0.17 mol), &
LR 2 HE(21.0 g, 0.17 mol), DMF (100 mL), VE-&W% i
In#E 120 °C, W 3 h. TLC [V(£ k) @ (4R 4
BE)=1: 1 JRIFFII R RN FEAR 4, AR =
i, PERE SR ROV IR SN2 /K (B00 mL)Hr, SLEIHT
W Ak, Ik, JEPEH 50 mL /KPES 3 . H 80%
LPE(100 mL)E &5 &, A A1 T EEHR AR, a5
(60 C)Jrfs 38.8 g, Y 86.9%. m.p. 103~105 C(SCHik
2 m.p. 106~108 C).
322 4-#HK2H-12-FFER-3-RRTEE 1,1- =2
A4 (3) 845 A,

LE =S I 60 mL JG/K LBE, ¥4 @ (2.56 g,
0.11 mol) V) /NG 7 NN, $E+E 28 B i 56 42 5 i
J&, & 90 C, SRR A 3-54R-1,2-28
I FBEME-2- 21 218 1,1- 48 4049(10.0 g, 0.037 mol),
() B P LB B P2 ML Z B PG =B b p ),
PR EIORY), 0.5 h JERRRERE 60 C, gkalx
I 2 h. TLC [V(f1 k) @ MR D=2 1 1 AJEIFF]
RO s B A SE A B2y, VKoK B2 5~10
C, RIGMAIK(T2 g) MK ERIR(28 mL)WE &, ik,
Frib Ak, hig, Kk THERESAGREA 55 g W
%5 55.0%. m.p. 167~169 CCCHEME m.p. 169~170
).
323 4-FE2-FHOH12-FHEAEI-KRE T E
1,1-—8ALH (42) 695~

EZFUR NN 4-F255-2H-1,2-2K - BEWE 3R £
fig 1,1- 446 #1(5.0 g, 0.019 mol), DMF (30 mL), K,COx
(13.1 g, 0.095 mol), ZUAHHE MY 0.5 h 53 I CH;I (2.7
g, 0.019 mol), 4k&:)x W 2 h. TLC [V(A1 ) @ M(LR L
BE)=3 1 NJEIFFFRIRLI s N IEA e 4. Hhok, HEw
7K 50 mL, /KA 4/ 41850 mL X 3)AH, &4
1% 2182, SREF/K(50 mL X 2)Weidk)a, & T/KImIR
T4, ORI OBR QRS G R Y) 4a, AHIFRA
A 3.2 g % 59.5%. mp. 105~107 ‘CCCHk{E
m.p. 104~105 C).
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324 4-32H2-FHK-N-(4-F ALK L)-2H-1,2-K 5
WE-3-F BLe-1,1- — A4 (52) 894 A%,

RPN 4-FEFE-2- -2 H-1,2- 2R IR B
52-3-JR IR TP R-1,1- 546 4(5.0 g, 0.018 mol). 4- FF1 4 ik
ANE(2.1 g, 0.020 mol)F1 — HI4(40 ml)[Hl3it [ AV 24 h J5,
TLC [V(&EA) @ VIFE)=15 1 1 4 BETFAITRIN s b 3
ARGEA. LR A ST A, R, FH DA A,
iR Ak Sa 4.3 g, 77% 67.5%. m.p. 253.2~255.1
‘C; "H NMR (400 MHz, DMSO-d;) 6: 14.23 (s, 1H, NH),
10.24 (s, 1H, OH), 8.03 (d, J=8.0 Hz, 1H, ArH), 7.95~
7.88 (m, 3H, ArH), 7.64 (d, J=9.2 Hz, 2H, ArH), 6.97 (d,
J=9.2 Hz, 2H, ArH), 3.77 (s, 3H, OCH3), 2.86 (s, 3H,
NCHj;); C NMR (100 MHz, DMSO-dq) J: 166.7, 156.9,
156.6, 134.0, 133.5, 132.9, 129.6, 127.8, 126.1, 124.1,
123.9, 113.7, 111.4, 55.2, 39.7; IR (KBr) v: 3336.8,
2933.5, 1621.9, 1538.8, 1510.5, 1447.9, 1415.4, 1342.0,
1249.7, 1182.7, 1154.1 , 1121.5, 1066.7, 1033.2, 933.7,
869.6, 830.6, 760.1, 718.0 cm '. HRMS caled for
C7H7;N,058 (M* +H) 361.0853, found 361.0856.

AL T 124 A &4 6a~11a.

4-J HE-2- T L -N-(3- T RE AR KL )-2 H-1,2- 8 I e R -3-
R f-1,1- 54k P (6a): FIEAIE A, 722 87.2%. m.p.
222.7~2255 ‘C; '"H NMR (400 MHz, DMSO-d;) o
14.12 (s, 1H, NH), 10.25 (s, 1H, OH), 8.04 (d, J=7.2 Hz,
1H, ArH), 7.95~7.88 (m, 3H, ArH ), 7.58 (t, J=4.8 Hz,
2H, ArH), 7.28 (t, J=7.6 Hz, 1H, ArH), 7.02 (d, J=7.6
Hz, 1H, ArH), 2.87 (s, 3H, NCHj3), 2.33 (s, 3H, PhCH;);
BC NMR (100 MHz, DMSO-d;) d: 167.0, 157.2, 137.8,
136.9, 1342, 133.5, 133.0, 128.4, 127.9, 126.2, 125.7,
124.1, 122.7, 119.2, 111.5, 39.4, 21.0; IR (KBr) v: 3341.4,
2949.4, 1610.5, 1542.5, 1488.8, 1449.1, 1412.1, 1344.1,
1265.3, 1178.3, 10382, 707.9 ¢cm '. HRMS calcd for
C7H7N,0,8 (M ' +H) 345.0904, found 345.0907.

4-F2HE-2- F - N-(3- — 5 F L R )-2 H-1,2- R g
WR-3-F R -1,1- 500 (7a): IR, 723 88.3%.
m.p. 203.2~206.3 “C; '"H NMR (400 MHz, DMSO-d;) -
13.78 (s, 1H, NH), 10.57 (s, 1H, OH), 8.22 (s, 1H, ArH ),
8.15 (d, J=8.4 Hz, 1H, ArH), 8.08~8.06 (m, 1H, ArH),
7.98~7.91 (m, 3H, ArH), 7.65 (t, J=8.0 Hz, 1H, ArH),
7.55 (d, J=7.6 Hz, 1H, ArH), 2.90 (s, 3H, NCH;); "°C
NMR (100 MHz, DMSO-dq) d: 167.4, 157.5, 138.0, 134.3,
133.5, 133.1, 129.8, 129.2, 127.7, 126.3, 125.4, 1242,
1227, 121.1, 1182, 111.4, 39.3; IR (KBr) v: 3344.9,
3078.9, 2924.9, 2365.3, 1636.9, 1611.1, 1547.4, 1490.7,
1449.0, 1336.6, 1272.0, 1227.4, 1158.1, 1119.9, 1069.2,

http://sioc-journal.cn/ 2043
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885.2, 835.3, 801.5, 758.2, 723.7 cm”'. HRMS calcd for
C,7H14,F3N,0,8 (M +H) 399.0621, found 399.0619.

4-FLHE-2- F L N-(2- G -4-Hig FE IR L )-2 H-1,2- 2K 18
23 F Pk A -1,1- 48400 (8a): BHEO[E AR, 77 58.3%.
m.p. 257.5~260.4 °C; "H NMR (400 MHz, DMSO-d;) :
10.88 (s, 1H, OH), 8.44 (d, J=2.0 Hz, 1H, ArH), 8.30 (dd,
J=2.0, 8.8 Hz, 1H, ArH), 8.18 (d, J/=8.8 Hz, 1H, ArH),
8.06 (d, J=7.6 Hz, 1H, ArH), 7.94~7.89 (m, 3H, ArH),
2.93 (s, 3H, NCH3); *C NMR (100 MHz, DMSO-d;) o:
166.3, 158.1, 144.6, 140.3, 134.4, 133.4, 133.0, 128.5,
127.7, 126.6, 126.1, 124.8, 124.0, 123.1, 111.7, 39.9; IR
(KBr) v: 3352.2, 3106.7, 1638.9, 1607.8, 1511.7, 1401.0,
1349.9, 1264.7, 1225.1, 1178.2, 1155.6, 1118.5, 1041.2,
937.6, 850.9, 819.1, 788.1, 742.2, 710.6 cm '. HRMS
caled for C;gH;3N3OsS (M © -+ H) 410.0208, found
410.0208.

4- 5 F5 -2 I 3L -N-(3- 5 -4- Tl A 36 )-2H-1,2- 7% ) g
BE-3- PR -1,1- 440 (9a): Ak, 775 71.2%.
m.p. 248.1~250.3 ‘C;'H NMR (400 MHz, DMSO-dj) &
13.77 (s, 1H, NH), 10.44 (s, 1H, OH), 8.05~8.02 (m, 2H,
ArH), 7.95~7.89 (m, 3H, ArH), 7.80~7.77 (m, 1H, ArH),
745 (t, J=9.2 Hz, 1H, ArH), 2.87 (s, 3H, NCH3); "*C
NMR (100 MHz, DMSO-d;) d: 167.6, 157.9, 155.9, 153.5,
134.7, 134.0, 133.6, 128.2, 126.8, 124.7, 1242, 122.9,
119.6, 117.3, 111.8, 39.9; IR (KBr) v: 3334.4, 3075.2,
2939.3, 1626.7, 1603.5, 1541.0, 1499.9, 1448.9, 1398.3,
1344.8, 1302.7, 1266.5, 1215.0, 1181.1, 1154.8, 1039.2,
950.6, 867.1, 838.4, 764.0 cm '. HRMS caled for
C16H15CIFN,0,S (M +H) 383.0263, found 383.0263.

4-F 32 T HE-N-(3- S K I )- 2 H-1,2- 2 13-
Wiz -1,1- 500 (10a): 4K, 775 77.3%. m.p.
271.3~2733 ‘C; 'H NMR (400 MHz, DMSO-dy) o
13.84 (s, 1H, NH), 10.43 (s, 1H, OH), 8.05 (d, J=7.6 Hz,
1H, ArH ), 7.96~7.90 (m, 4H, ArH), 7.77 (d, J=8.0 Hz,
1H, ArH), 7.43 (t, J=8.0 Hz, 1H, ArH), 7.26 (d, J=7.6
Hz, 1H, ArH), 2.89 (s, 3H, NCH;); °C NMR (100 MHz,
DMSO-dg) d: 167.2, 157.5, 138.7, 134.2, 133.6, 133.1,
130.6, 127.8, 127.5, 126.3, 124.3, 124.2, 1212, 120.7,
111.4, 39.9; IR (KBr ) v: 3344.6, 3072.6, 2942.1, 1632.7,
1592.2, 1534.6, 1480.3, 1412.8, 1340.9, 1296.7, 1265.5,
1220.0, 1177.7, 1158.7, 1043.6, 942.0, 862.4, 832.6, 771.0,
739.1 cm . HRMS caled for C;sH4CIN,O,S (M*+H)
365.0357, found 365.0359.

4-32H5-2- L -N-(3- 1R A I )-2 H-1,2- K I HE R -3- H
Wz -1,1- 5L (11a): A, 7% 59.6%. m.p.

2044 http://sioc-journal.cn/
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271.1~273.3 C; 'H NMR (400 MHz, DMSO-d;) o:
13.82 (s, 1H, NH), 10.42 (s, 1H, OH), 8.05 (d, J=8.0 Hz,
2H, ArH ), 7.96~7.90 (m, 3H, ArH), 7.82 (d, J=8.0 Hz,
1H, ArH), 7.37 (d, J=8.0 Hz, 2H, ArH), 2.87 (s, 3H,
NCHj;); *C NMR (100 MHz, DMSO-dq) §: 167.3, 157.5,
138.6, 134.3, 133.6, 133.1, 132.8, 130.3, 127.7, 126.3,
124.6, 124.2, 121.5, 120.3, 111.4, 39.4; IR (KBr) v:
3344.6, 3068.2, 2939.6, 1631.4, 1585.8, 1531.9, 1476.5,
1409.8, 1340.2, 1294.6, 1264.3, 1218.9, 1176.2, 1065.1,
865.9, 828.6, 770.5, 735.8 c¢cm !. HRMS calcd for
C16H14BrN,0,S (M +H) 410.9832, found 410.9826.
325 4K 2-FHRO2HI2-KHAERI-HLBRT
fig-1,1-— A1L4 (4b) 44 B A%,

FE=FORMA I 4-F2FE-2H-1,2-Z8FFHER-3- R 1R 2,
Big-1,1- 4846 41(5.0 g, 0.019 mol), N,N-— 1 H& FF i iz
(DMF) (30 mL), K,CO5 (13.1 g, 0.095 mol), = imi+E Kk
N 0.5 h Gl in&AL 2.5 g, 0.020 mol), 4¥&:/ M 2 h.
TLC [V(Ailk) @ (SR CHE)=3 & 1 R REIFFFIRI
PHEASEA. g, BEMBINZK 50 mL, KAHH 4R &
(50 mL X )AL, & IF 4 LERZ, 2R )G K (50
mL X )P, 4 IC/KERBREN T4, Uk LR 41
JEARTEEMIIRY) 4.3 g, 77 63.0%, IR N RV,
32.6 4-FI2-FIHR-N-G-Z A F ARKK)-2H-1,2-K
ook 3- W BLii-1,1- = 8440 (5b) b9 A K

fE 250 mL —HUR P KN 4-558 5 -2 Jk -
2H-1,2- K I MR -3 IR R F IS -1,1- 4L 40(3.0 g, 0.0083
mol). [ =% FF AR A% (1.5 g, 0.0090 mol) A F 2K (40
mL)[HI%i & B 24 h. TLC [V(EAG) - VIFED) =15 1 A&
TR S5 W 6 A 5 4. L S B 28 s R AT HE A, il
&, IS, 19 a4 582 H-N-(3- =
FUF IR L )2 H-1,2- 2 I E IR -3 R -1, 1- Ak
12 g, 77% 46.5%. m.p. 242.3~245.0 ‘C; '"H NMR (400
MHz, DMSO-d;) d: 10.56 (s, 1H, OH), 8.17 (s, 1H, ArH),
8.11 (d, J=8.4 Hz, ArH), 7.76 (d, J=6.8 Hz, 1H, ArH),
7.73 (dt, J=1.2, 8.4 Hz, 1H, ArH), 7.67~7.62 (m, 2H,
ArH), 7.59~7.54 (m, 2H, ArH), 7.02~6.98 (m, 1H, ArH),
6.97~6.92 (m, 4H, ArH), 4.60 (s, 2H, NCH,Ph); "*C
NMR (100 MHz, DMSO-d) J: 167.4, 159.4, 138.0, 137.1,
132.6, 132.4, 131.7, 130.0, 129.7, 129.5, 129.0, 127.9,
127.8, 127.3, 125.7, 125.4, 122.7, 118.3, 107.3, 55.5; IR
(KBr) v: 3329.7, 3072.3, 3031.7, 1639.1, 1610.9, 1544.9,
1491.9, 1447.4, 1338.7, 1235.2, 1177.2, 1122.6, 1065.9,
1019.0, 883.7, 825.4, 800.6, 757.0, 705.0 cm '. HRMS
caled for CpHsF3N,0,8 (M + H) 475.0934, found
475.0934.
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AL 7101434659 6b~10b.

4-FRHE-2- R -N-(3- I RE ORI )-2 H-1,2- A8 FF g R -3 -
A% -1,1- 4L 9(6b): FIalEfE, P 34.3%. m.p.
222.0~224.1 ‘C;'H NMR (400 MHz, DMSO-d;) J: 14.06
(s, 1H, NH), 10.24 (s, 1H, OH), 7.75 (d, J=7.6 Hz, 1H,
ArH), 7.69 (t, J=7.2 Hz, 1H, ArH), 7.62 (t, J=7.6 Hz,
1H, ArH ), 7.57~7.53 (m, 3H, ArH), 7.28 (t, J=7.6 Hz,
1H, ArH), 7.03~7.00 (m, 2H, ArH), 6.97~6.90 (m, 4H,
ArH), 4.58 (s, 2H, NCH,Ph), 2.34 (s, 3H, PhCH;); "*C
NMR (100 MHz, DMSO-d;) d: 167.0, 159.1, 137.8, 137.1,
136.9, 132.5, 132.3, 131.3, 129.8, 128.4, 127.9, 127.4,
125.6, 122.6, 119.3, 107.3, 55.4, 21.1; IR (KBr) v: 3493.6,
3329.9, 3060.8, 2982.2, 2934.9, 1631.2, 1594.2, 1541.3,
1500.9, 1444.1, 1405.6, 1341.0, 1289.4, 1256.0, 1223.2,
1178.5, 1159.8, 1121.9, 1064.1, 1035.1, 874.4, 844.9,
758.0, 707.9 cm™'. HRMS caled for Co3H,N,0,S8 (M™+
H) 421.1217, found 421.1221.

4-F2 DAL N-(2- G -4- R FE A HE)-2 H-1,2- 7 I 188
WR-3- F L fe-1,1- AL (Tb): s EaE A, 725 38.3%.
m.p. 238.3~240.5 “C; 'H NMR (400 MHz, DMSO-dj) 6
10.97 (s, 1H, OH), 8.45 (d, J=2.4 Hz, 1H, ArH), 8.30 (dd,
J=2.4,2.4 Hz, 1H, ArH), 8.23 (d, J/=9.2 Hz, 1H, ArH ),
7.76 (d, J=7.2 Hz, 1H, ArH), 7.70 (t, J=7.2 Hz, 1H,
ArH), 7.65~7.58 (m, 2H, ArH), 7.02~6.95 (m, 5H, ArH),
4.69 (s, 2H, NCH,Ph); *C NMR (100 MHz, DMSO-d) §:
167.2, 159.4, 138.8, 137.1, 132.6, 132.4, 131.2, 130.5,
129.9, 128.0, 127.4, 127.3, 125.7, 124.4, 122.7, 121.2,
120.6, 107.2, 55.4; IR (KBr) v: 3341.8, 3095.3, 1647.8,
1585.4, 1551.1, 1513.7, 1404.5, 1345.2, 1267.2, 1176.8,
1111.3, 1002.1, 892.9, 746.3, 705.7 cm™ . HRMS calcd for
C,,H,7CIN;0S (M +H) 486.0521, found 486.0523.

4-F5 e 2R HE-N-(3- 5 -4- 5 K I )-2H-1,2- 2K I I
WR-3- F L f-1,1- AL (8b): FIEEE A, M=% 36.0%.
m.p. 235.8~237.8 “C; 'H NMR (400 MHz, DMSO-dj) 6
13.75 (s, 1H, NH), 10.48 (s, 1H, OH), 8.02 (d, J=8.0 Hz,
1H, ArH), 7.75 (d, J=7.2 Hz, 2H, ArH), 7.70 (t, J=7.2
Hz, 1H, ArH), 7.63 (t, J=7.6 Hz, 1H, ArH), 7.57 (d, J=
7.6 Hz, 1H, ArH), 7.46 (t, J=9.2 Hz, 1H, ArH), 7.01~
6.94 (m, 5H, ArH), 4.58 (s, 2H, NCH,Ph); *C NMR (100
MHz, DMSO-dg) 6: 167.2, 159.4, 138.8, 137.1, 132.6,
132.4, 131.2, 130.5, 129.9, 128.0, 127.4, 127.3, 125.7,
124.4, 122.7, 121.2, 120.6, 107.2, 55.4; IR (KBr) v:
3329.2, 3068.3, 1605.4, 1535.7, 1497.7, 1445.5, 1399.9,
1341.1, 1262.2, 1210.6, 1179.5, 1061.0, 1012.3, 827.0,
759.3, 705.4 c¢cm~'. HRMS caled for CpH;;CIFN,0,4S

Chin. J. Org. Chem. 2014, 34, 2040~2046

© 2014 Chinese Chemical Society & SIOC, CAS

(M*+H) 459.0576, found 459.0576.

4-J2 KL 2- N HE-N-(3- U R -2 H-1,2- 2R I WE IR -3- F
i -1,1- 2 A0 (9b): A il =% 49.0%. m.p.
248.5~251.8 ‘C; '"H NMR (300 MHz, DMSO-ds) o:
13.79 (s, 1H, NH), 10.45 (s, 1H, OH), 7.91 (d, J=1.6 Hz,
1H, ArH), 7.80 (d, J=7.8 Hz, 2H, ArH), 7.67 (t, J=7.5
Hz, 1H, ArH), 7.61 (d, J=6.9 Hz, 1H, ArH), 7.55 (d, J=
7.8 Hz, 1H, ArH), 7.43 (t, J=8.1 Hz, 1H, ArH), 7.26 (d,
J=8.1 Hz, 1H, ArH), 6.98~6.92 (m, 5H, ArH), 4.57 (s,
2H, NCH,Ph); *C NMR (75 MHz, DMSO-ds) J: 167.8,
159.8, 139.1, 137.6, 133.3, 133.1, 132.9, 131.6, 130.7,
130.5, 128.5, 127.8, 126.2, 125.0, 123.2, 122.0, 120.8,
107.7, 55.9; IR (KBr) v: 3464.8, 3336.6, 3067.1, 2960.7,
1633.3, 1587.0, 1539.0, 1474.8, 1411.9, 1377.6, 1337.4,
1247.8, 1175.5, 1068.4, 872.1, 815.9, 766.2 cm™'. HRMS
caled for CpH;sCIN,O,S (M "+ H) 441.0670, found
441.0665.

4-FHE-2- W HE-N-(B3-VR R I)-2 H-1, 2- 2R e -3-H
e -1,1- 4 A1 (10b): I e 4, 7724 39.6%. m.p.
2454~2482 ‘C; '"H NMR (300 MHz, DMSO-ds) o:
13.78 (s, 1H, NH), 10.44 (s, 1H, OH), 8.05 (s, 1H, ArH),
7.82~7.78 (m, 1H, ArH), 7.77 (dd, J=1.2, 1.2 Hz, 1H,
ArH), 7.72 (dd, J=1.5, 1.5 Hz, 1H, ArH), 7.68 (dd, J=
1.5, J=1.5 Hz, 1H, ArH), 7.63 (dd, J=1.5, 1.8 Hz, 1H,
ArH), 7.58 (dd, J=0.9, 1.2 Hz, 1H, ArH), 6.95 (s, 2H,
ArH), 6.93 (s, 2H, ArH), 4.58 (s, 2H, NCH,Ph); °C NMR
(100 MHz, DMSO-dy) 6: 167.2, 159.3, 137.1, 134.3, 132.6,
132.4, 131.1, 130.0, 128.0, 127.7, 127.3, 125.7, 123.8,
1227, 122.5, 122.4, 119.1, 118.8, 116.8, 116.5, 107.7,
55.5; IR (KBr) v: 3336.3, 3067.2, 2960.6, 1633.3, 1586.8,
1534.7, 1377.3, 1337.8, 1247.5, 1175.6, 1068.4, 872.1,
815.3, 766.0 cm '. HRMS caled for C,H;sBrN,O,S
(M"+H) 485.0165, found 485.0162.
3.3 RSN SRS N E

ZSEIG LA AR B M BHTEXT R, SR MTT 44k
&%) Sa~11a, 6b~11b ARSI TG BO HAE K
)N A549, HL60, A431 F1 MDA-MB-468 iR 41 1, 4>
BILL 2 X 10* A /mL 41 fu 25 B2 R0 T 96 FLESIRMR A+, 100
ul/FL, BEFPANMLRFP 4 Bk & 37 °C, 5% CO, HW
7R 12 he WesE BIEW, SRS 20NN 200 pL AN [A) R
(A5 I A A, ) R 58 BH ok B8 24 20 R 5 1 40 e e 1R
4, BHHK 4 ANEA. JiFE 72 h )5, FIIA 5 mg/mL (1)
MTT 20 pL/fL, 4841595 4 h J5 35 B35, i DMSO
150 pL/AL, ARG EP% 10 min, B0 2,
F B BhEEFRCAE 550 nm 38 K403t 40 B 5 B2 RN 45 24
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WIALI OD i, LS AL, TALSH3 U Bh P02
S AL LRV, I 35 1C5 ()

IR=(1— 2141 OD {E/41HL 140 OD {t) X 100%
34 HTHBFFR

A ) 52 4K (2ITO) K [ PDB %di /42, i ik
H Autodock XJ 21TO @bk SE f AT T4k, 2588 T 5]
() X-ray 4 K rh I BCAA gefitinib 2K 2> T RN, [A]IsF
oty 7Ok, it Chembio 3D XFCAA 5b #E47 T
Rett AL 25 i uAL. B 5 AfH] MOE #){45¢ i Docking
R, 733 5b AL R 21TO AHEAET 2D & it
Discovery studio2.5 #{F3k4#3 5b AL E 1K) 21TO AHH.
£ 3D K.

i B A1k (Supporting Information) /iy H st &4
(%) IR, 'TH NMR, C NMR, MS Fil HRMS [&lili. X sbpk]
A] PLG 2 MASTF W i (http://sioc-journal. en/) b R #.
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