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Synthesis and antiproliferative activity of chalcone
derivatives bearing thieno[3,2-d]pyrimidine moiety
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Abstract: Ten chalcone derivatives bearing thieno[3,2-d]pyrimidine moiety with yield ranging from
70.1%~83.9% were successfully designed and synthesized based on the principle of drug molecular
fragment and splicing, with their structures confirmed by 'HNMR, “CNMR and HRMS (ESI). The
compounds were further evaluated for their in vitro antitumor activity via methylthiazoletetrazolium (MTT)
assay using human lung adenocarcinoma (A549) cell lines, human liver cancer (HepG2) cell lines and
human prostate cancer (PC-3) cell lines as model lines. The results showed that all target compounds
showed excellent antiproliferative activities against all tested cancer cell lines. Among them,
3-{4-[4-(2-chlorothieno[3,2-d|pyrimidin-4-yl)piperazine-1-carbonyl]phenyl}-1-(3,4-dimethoxyphenyl)propyl
-2-ene-1-one exhibited remarkable inhibitory activity against A549, HepG2 and PC-3 cell lines with half
maximal inhibitory concentration (ICsy) of (0.87+0.05), (2.43£0.16) and (2.02+0.10) pmol/L, respectively,
which were more potent than the positive control sorafenib.
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1.2.1  2,4-=5&3E 5 (3,2-d"Ev (11 )89 6 %,
#o3-J R 2-RMRHFE (1) 1000 g

(63.62 mmol) FIfIK 19.10 g ( 318.09 mmol ) il A |

250 mL W, FEAMIRA) . F LIRIE G WA

190 °CHEFE RN 3 ho K N TR A8 H SRR B 2

120 °C, MIAJ &8N 20% NaOH ¥ 60 mL,

JZIEHE 0.5 ho SRR BAEY, I8 2 moL/L

) HCLIA WA pH 2= 3.0 247, B i K& A @ A,

FhUE , VEDEH 258 oK P = k. BEYET 50 °C

WOETHE 24 h, BKFAIEAREK 9.80 g, WL 91.6%,
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m. p. 102~104 °C (SCHRU'MA: 101~103 °C) ; MS
(ESD), m/Z: CeH4N,0,S[M+H]" S M (B (FEIE {H) -
169.10 (168.00) .

1.2.2  2,4-= & 5[3,2-d]=E v ()8 4%

BAEE19.62 g (5720 mmol ) , 7EREHE T 2248
AR 70 mL =58 B, THEZ BN 12 h,
HARBE R IR, NIR G Y2 N A I FE A vkok
e, B R E AR, uE, WEPPKTEE T, JEDE
T 50 CHE T8 24 h J5 3K A6 K 9.23 g, 7%
78.7%, m.p. 137~139 °C ( CHRI'™ME . 138.8~139.3
°C ); MS (ESI), m/Z: [M+H] S8 GRE1H) : 205.10
(203.93) .

1.2.3  2-F-4-(1-9k% )5t [3,2-d"E2 (IV ) 49 4%,

FAEEPT9.00 g(43.89 mmol ) FITC/KIRIEE 26.46 g
(307.23 mmol ) JIAZ] 150 mL ZJEH, THEZ K
N 8he NTEEE, WURZRKIREAA, BRYIMA 100
mL ZEHBER 1500 mL K TAEHL, ArEAHUZ, K
JZRH (2100 mL ) & BEAE, GIFAIUZ. AL
R 20K R, TOKRRR T4, 308, I8
IR ZE R SR ST . M= A )20 53
(MG - VPED=10 : 1) F30s (K 7.46 g,
A 66.7%; 'HNMR (600 MHz, DMSO-d;), J: 8.32
(d, J=5.5 Hz, 1H), 7.41 (d, J=5.6 Hz, 1H), 3.68 (m, 4H),
3.43 (m, 4H), 1.29 (br, 1H); MS (ESI), m/Z: [M+H] 5Zl
fHERSMH) M 255.10 (254.05 ) , [M+Na] SZHEGAE)
4277.10 (277.03) .

1.2.4  4-G-BA&-3-BUR R A 8 25 ) K 7 B: K04
H (VD)9 4-%,

B 4-HmE2E R (V) 1.50 g (10.00 mmol)
FIHE 2R K HoAi A= 97 10.50 mmol fin A %) 80 mL I iz
o, BEPEA RS 2T R I 1.0 mol/L
Y NaOH ¥ 20 mL, ZEiR/N 12 h, KA 5EEE,
K OB 50 mL 7K H, 1.0 mol/L HC1 45 pH
3.0 ZE A7, AT I KL A, g, BEDEKBE
EPRHBGI Y, T 50 ClE T4 24 h, fSAGEA
V[a~j[19'21]o
1.2.5  3-{4-[4-2-F &% It [3,2-d]"E 7% -4- K )k %k-1-

FADRIE-1T-BRREA R A2 -1-8A £ 1L
A (VD) 9 4 A%,

S EIV03L g (1.50 mmol). Va~j
(1.80 mmol), 2-(7-AALAIF = A WE)-N,N,N',N'- 4 I
FBRAS R R R ( HATU ) 0.80 g (2.10 mmol)Fl =2,
2 (TEA ) 0.20 g (3.00 mmol) /il A 10 mL N,N-_H
FH MR (DMF) o, SIRBERERN 12 ho B
WA T 350 20% Rk FRENS W (50 mL ) T,
A Z S BEAH 3 K, BIR 30 mL, & IFANLAH,
A HILAH 5T 24350 20% B R BN 7 T e U 3 IR,

X 30 mL, ZRJEA VUM IR AE Sk RS 3 1k,
R 50 mL, JoKGRRREA TGN, ik, WUE
ZERER LR, fHH= Y, M2 W B 45
JEJE, T 50 CCUE T4 24 h, fHREGE A, HIH
Hirfb &9 la~j,
3-{4-[4-(2-FAWE WY T [3,2-d] W5 I -4- KL )R W& -1 -3¢
FEPRIE ) -1 RSN FE- 205 - 1-W (V) IR B (5L [T 44k
W 73.5%, m. p. 193 ~ 195 °C; '"HNMR (600 MHz,
DMSO-dg), J: 8.34 (d, J=5.5 Hz, 1H, WEW;-H), 8.20
(m, 2H, #¥F-H), 8.05 (d, J=15.6 Hz, 1H, #/RKHEI-H),
8.02 (d, J=8.2 Hz, 2H, #¥/-H), 7.80 (d, J=15.6 Hz,
1H, #/KHEd-H), 7.70 (t, J=7.4 Hz, 1H, K¥R-H), 7.59
(m, 4H, ZK¥F-H), 7.43 (d, J=5.5 Hz, 1H, WEW}-H), 4.05
(br, 4H, WRWEE-H), 3.84 (br, 2H, WKM-H), 3.61 (br, 2H,
WRIE-H); "CNMR (150 MHz, DMSO-d;), J: 189.61,
169.20, 163.12, 158.58, 156.38, 143.48, 137.90,

137.72, 136.43, 136.17, 133.81, 129.43, 129.34,
129.09, 128.21, 124.21, 123.67, 113.24, 48.85, 47.57;

HRMS (ESI), m/Z: ChH»nCIN,O,S[M+H]" F i i
489.1152, SZ{E 489.1150,

3-{4-[4-(2- G WE WY IF-[3,2-d] W5 I -4-FE ) IR 1R - 1 -k
FEIRBE Y -1-(4-H A A ) N 220 - - (VT b) - 9%
B AR, IR 71.9%, m. p. 212~ 214 °C; '"HNMR
(600 MHz, DMSO-dy), J: 8.34 (d, J=5.5 Hz, 1H, "¢
Wy-H), 8.21 (d, J=8.9 Hz, 2H, #F¥F-H), 8.05 (d,
J=15.6 Hz, 1H, #/KMi-H), 8.01 (d, J=8.2 Hz, 2H, 7
FR-H), 7.76 (d, J=15.6 Hz, 1H, #/KHi-H), 7.56 (d,
J=8.2 Hz, 2H, #3¥-H), 7.43 (d, J=5.5 Hz, 1H, WEW;
-H), 7.11 (d, J=8.9 Hz, 2H, #¥{-H), 4.06 (m, 4H, K
%-H), 3.84 (m, 5H, WK#-H, —OCHs), 3.61 (br, 2H,
WRIZE-H); CNMR (150 MHz, DMSO-dy), J: 187.76,

169.23, 163.83, 163.11, 158.58, 156.38, 142.61,
137.50, 136.61, 136.16, 131.52, 130.80, 129.30,
128.19, 124.20, 123.67, 114.56, 113.23, 56.09, 46.86,

45.46; HRMS (ESI), m/Z: C,;HyCIN,O5S[M+H]"
PIS(E 519.1258, S 519.1255,

3-{4-[4-(2- G WE W} I [3,2-d] W5 I -4- L ) W IR - 1 - %
FEPREE -1-(4- W 2R B0) PY 362075 - 1-F (VM) : R ¥
A, W 70.1%, m. p. 188 ~191 °C; 'HNMR
(600 MHz, DMSO-dy), J: 8.33 (d, J=5.5 Hz, 1H, "¢
Wy-H), 8.11 (d, J=8.2 Hz, 2H, #¥F-H), 8.04 (d,
J=15.6 Hz, 1H, #/KHi-H), 8.01 (d, J=8.2 Hz, 2H, 7
FR-H), 7.78 (d, J=15.6 Hz, 1H, #&/KHi-H), 7.56 (d,
J=8.2 Hz, 2H, ¥ -H), 7.40 (m, 3H, WEW}-H, KIf-
H), 4.06 (m, 4H, WRK®&-H), 3.84 (br, 2H, WRH-H),
3.61 (br, 2H, WRWE-H), 2.42 (s, 3H, —CH3); *CNMR
(150 MHz, DMSO-ds), J: 189.00, 169.21, 163.11,
158.57, 156.38, 144.27, 143.10, 137.61, 136.50,
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136.15, 135.40, 129.89, 129.37, 129.24, 128.19,
124.20, 123.68, 113.23, 46.94, 45.35, 21.70; HRMS

(ESI), m/Z: Cy7H,4CIN,O,S[M+H] Bl {4 503.1308,
SEE 503.1305,

3-{4-[4-(2- 5 WE W} I [3,2-| VB WE -4- IR R - 1-Fik
FEPREL - 1-(4-FUR ) 203 -1-E(VTd) . IREE
44 SO% 75.2% , m. p. 185~187 °C; 'HNMR (600 MHz,
DMSO-dg), J: 8.34(d, J=5.5 Hz, 1H, WEWN}-H), 8.28
(m, 2H, ZX¥-H), 8.07 (d, J=15.6 Hz, 1H, /K-
H), 8.02 (d, J=8.2 Hz, 2H, X ¥} -H), 7.81 (d,
J=15.6 Hz, 1H, #F/RER-H), 7.57 (d, J=8.2 Hz, 2H, 7k
¥1-H), 7.44 (m, 3H, WEW}-H, “KIF-H), 4.05 (m, 4H, Uk
I%-H), 3.84 (br, 2H, WK¥:-H), 3.61 (br, 2H, WRHE-H);
BCNMR (150 MHz, DMSO-d), 6: 188.13, 169.19,

165.63 (d, J=252.3 Hz), 163.11, 158.58, 156.38,
143.65, 137.76, 136.39, 136.17, 134.61, 132.13 (d,
J=9.3 Hz), 129.47, 128.20, 124.21, 123.42, 116.36 (d,
J=21.8 Hz), 113.23, 52.47, 46.17; HRMS (ESI), m/Z:

CyH,  CIFN,O,S[M+H] " F & {H  507.1058, 2l {E
507.1056,
3-{4-[4-(2-5A WE WY IF[3,2-d] W85 I -4- L )R DR -1 -3
LRI - 1-(4-TRIR L) P FE- 2075 1B (VlTe) « 1R 35 ([
R R 80.3%, m. p. 200~201 °C;'HNMR (600 MHz,
DMSO-dy), d: 8.33 (d, J=5.5 Hz, 1H, WEW}-H), 8.14
(d, J=8.5 Hz, 2H, #¥-H), 8.03 (m, 3H, #/KE-H,
ARIR-H), 7.82 (m, 3H, #F/RE-H, %¥-H), 7.57 (d,
J=8.1 Hz, 2H, ZX¥#-H), 7.43 (d, J=5.5 Hz, 1H, WEW}
-H), 4.07 (m, 4H, WRWE-H), 3.84 (br, 2H, WREE-H),
3.61 (br, 2H, WEH-H); CNMR (150 MHz, DMSO-
dg),5: 188.75,169.18, 163.11, 158.57, 156.38, 143.98,

137.83, 136.87, 136.33, 136.16, 132.39, 131.12,
129.52, 128.20, 127.99, 124.20, 123.31, 113.23, 46.96,

45.36; HRMS (ESI), m/Z: CyeHy BrCIN,O,S[M+H]"
PIS(E 567.0257, SE{E 567.0254
3-{4-[4-(2-5AWEW} IF[3,2-d] W WE -4- 5 ) R 1% - 1-Fk
FEVRFE L - 1-Q-FOR ) N 208 - 1-BR (VT ) . IR E
44, 5% 72.8% , m. p. 168~170 °C; 'THNMR (600 MHz,
DMSO-dq),6:8.33 (d, J=5.5 Hz, 1H, BEW}-H), 7.92 (d,
J=8.2 Hz, 2H, ZK¥f-H), 7.82 (d, J=15.6 Hz, 1H, /K
fii-H), 7.70 (m, 2H, #/RKEH-H, #¥-H), 7.57 (m, 3H,
ARI-H), 7.40 (m, 3H, WEWy-H, “¥F-H), 4.04 (m, 4H,
WR:-H), 3.83 (br, 2H, WR¥E-H), 3.60 (br, 2H, WRHEE-H);
BCNMR (150 MHz, DMSO- dg), J: 189.33, 169.10,

163.11, 160.78 (d, J/=251.9 Hz), 156.37, 143.99, 137.96,
136.08 (d, /=22.8 Hz), 134.93, 131.08, 129.35, 128.30,
127.22 (d, J=13.0 Hz), 127.09, 125.41, 124.20, 117.18

(d, J=22.2 Hz), 113.22, 47.55, 45.38; HRMS (ESI),
m/Z: CyHa CIFN,O,S[M+H] B (E 507.1058, Szl
& 507.1060.

3-{4-[4-(2-5A WE WY - [3,2-d] W5 I -4- KL Y WIR W& -1 -3
FEPREL - 1-G-EAR )N 205 1-F(Mg) . IR
BAA, % 81.4%, m. p. 178~180 °C; 'HNMR
(600 MHz, DMSO-ds), 0: 8.34 (d, J=5.5 Hz, 1H, M
Wy-H), 8.25 (t, J=1.8 Hz, 1H, #¥-H), 8.15 (d, J=
7.8 Hz, 1H, #¥-H), 8.06 (m, 3H, £ /KHi-H, #H-
H), 7.84 (d, J= 15.6 Hz, 1H, & /KHi-H), 7.77 (m, 1H,
HIR-H), 7.63 (t, J= 7.9 Hz, 1H, #K¥-H), 7.57 (d, J=
8.2 Hz, 2H, #¥R-H), 7.43 (d, J= 5.5 Hz, 1H, BEW}
-H), 4.05 (m, 4H, WR¥-H), 3.84 (br, 2H, WR¥-H),
3.61 (br, 2H, WEH-H); “CNMR (150 MHz, DMSO-
dg),6:193.12,173.92, 167.86, 163.32, 161.13, 149.03,

144.46, 142.65, 141.05, 139.11, 138.26, 136.06,
134.44, 132.92, 129.01, 128.90, 128.03, 127.91,

117.98, 50.08, 46.60 ; HRMS (ESI) , m/Z :
C6H CLN,O,S[M+H]" H 3¢ 523.0762, 52 ] {i
523.0760,
3-{4-[4-(2-FAIE Wy I [3,2-d | W5 I -4- B )R 185 - 1 - Bk
FEPR L} -1-(3,4- Z F AU SR DR 3 ) T Rk -2- 0 - - Tl (VT
h): REEEA, WK 77.2%, m. p. 175~177 °C;
"HNMR (600 MHz, DMSO-dy), J: 8.34 (d, J=5.5 Hz,
1H, BEW}-H), 8.06 (d, J=15.6 Hz, 1H, & /Rf-H),
8.02 (d, J=8.2 Hz, 2H, 7K¥F-H), 7.96 (dd, J=8.5, 1.9
Hz, 1H, K¥R-H), 7.76 (d, J=15.6 Hz, 1H, #/KHi-H),
7.63 (d, J=1.9 Hz, 1H, #¥-H), 7.56 (d, J=8.2 Hz,
2H, #¥-H), 7.43 (d, J=5.5 Hz, 1H, WEWy-H), 7.13
(d, J=8.5 Hz, 1H, #¥R-H), 4.05 (m, 4H, WREE-H),
3.89 (s, 3H, —OCHj;), 3.87 (s, 3H, —OCHj3), 3.86~3.74
(m, 2H, WEWE-H), 3.61 (br, 2H, WEEE-H); CNMR (150
MHz, DMSO-dg), d: 192.50, 173.99, 167.87, 163.34,

161.13, 158.59, 154.06, 142.26, 141.37, 135.59,
134.14, 132.98, 128.41, 124.53, 121.35, 117.99,

117.99, 116.17, 61.05, 60.84, 51.63, 46.62; HRMS
(ESI), m/Z: CasHaCIN,O,S[M+H] HiE {4 549.1363,
S 549.1365,

3-{4-[4-(2- G HE WY I [3,2-d] W5 I -4-FE ) IR 1R - 1 -k
FEVAR I }-1-(2,4- GOREE) N JE-2- 45 - 1-R (VITH) - ¥R 2%
R, R 83.9%, m. p. 176~179 °C ; "HNMR (600
MHz, DMSO-dy), d: 8.47 (d, J=2.0 Hz, 1H, ¥ -H),
8.34 (d, J=5.5 Hz, 1H, WEW}-H), 8.15 (dd, J=8.4. 2.1
Hz, 1H, ¥ -H), 8.09 (d, J/=15.6 Hz, 1H, #¥/Ki-H),
8.05 (d, J=8.2 Hz, 2H, #¥-H), 7.87 (m, 2H, #/K
fil-H, Z3¥-H), 7.57 (d, J=8.2 Hz, 2H, ZK¥{-H),
7.43 (d, J=5.5 Hz, 1H, BEWy-H), 4.05 (m, 4H, WRIE
-H), 3.84 (br, 2H, WR%-H), 3.61 (br, 2H, WRKHE:-H);
SCNMR (150 MHz, DMSO-dg), d: 187.53, 169.14,

163.12, 158.58, 156.38, 145.54, 144.60, 138.03, 137.99,
136.65, 136.24, 136.18, 132.47, 131.70, 131.01, 129.70,
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129.10, 128.18, 124.21, 123.03, 113.12, 50.39, 46.15;
HRMS (ESI), m/Z: CysHyClsN,0,S[M+H] BB {E
557.0373, SE{E 557.0371,
3-{4-[4-(2-FABE WY - [3,2-d W5 E -4- KL IR 1R - 1 -
FEPRFEE L -1-(2,6- 5 -3- T AR I ) N JE-2-45 - 1 (V) -
RBECAE A, IR 78.8%, m. p. 230~231 °C; 'HNMR
(600 MHz, DMSO-d;), 6: 8.33(d,J=5.5 Hz, 1H, B¢
W-H), 7.92 (d, J=8.2 Hz, 2H, #¥fF-H), 7.68 (m, 2H,
AREA-H, #¥R-H), 7.52 (m, 3H, #/RE-H, K3H-H),
7.42 (d, J=5.5 Hz, 1H, WEWy-H), 7.29 (d, J=16.4 Hz,
1H, #3¥/-H), 4.05 (m, 4H, WRWE-H), 3.82 (br, 2H, WK
%-H), 3.57 (br, 2H, WKIEE-H); CNMR (150 MHz,
DMSO-d), d: 191.76, 168.99, 163.11, 157.01 (d,

J=249.3 Hz), 158.56, 156.37, 148.44, 139.29, 138.63,
136.13, 135.42, 130.69 (d, J=7.4 Hz), 129.78, 128.24,
127.24, 126.06, 124.19, 119.16 (d, J=22.9 Hz), 118.54

(d, J=20.7 Hz), 113.22, 46.79, 45.34; HRMS (ESI),
m/Z: CayeHoCLFN,O,S[M+H] FS A 575.0278, Sl
18 575.0275,
1.3 MTT iEEMaBhygiE ik

BE IO B0A A I 18 Nl i A L ik AS49 0 AT
FEANMRE HepG2 MR MR 40 i bk PC-3 ([
BhBe E AN, A SC B EALARAE ), R MTT
PSRN H AR A P AR ST IR 40 1 B 3 1
K A T3 B KA A LA AL 5%10° N ERRT 96
LA, A 37 °C. AR | RFUECH 5%IK)
CO, ¥ A 595 24 he WKH, W3 WS, H4L
JIA 200 pL AS[R) e B2 B B i R P AR e f H bR b 54
Wla~j, 72 h J&, [AEEANFLHRIA 20 uL ik N
5g/L [ MTT, #4kZ7E 37 CTH53% 4h, WH L
W, SRIGHEFLIA 150 uL — 2T (DMSO) ,
B TRRIRGIRA, 6 MTT BB 78 0 ia i . 16
kR ( 2% K 630 nm, K%K 490 nm ) &
WeCRE (A) , 5 BARALG P XTI 240 B ) > 4 o1
W (ICs)

2 H#HR5E

21 BRUEWHE KR EHTIE

Hinfb &0y & &b Ll 3-2 FEuEwy-2-12
FREEE (1) AERE, 78 190 CFS5RASHRAE R
N, 193] 2,4- "R ELUEN IT(3,2-d1MENE (1T ) , fb&
W5 =EE R, SN AN 2,4- 508
Wy I [3,2-d]msiE (M) , AeA9 5 JC K WR I 7E Al
T CNE T R A B R N AR E 2-5-4-(1-WR R 3 ) Mg
WrIE[3,2-dWsiE (IV ) 5 ANEBERIE S 4-H
IR (V) 7€ NaOH b T, 4 T R 51k
4-(3-FE-3-BUR R IE NG ED) KR (Vla~)) 5 fe ),

EYN 55 51 &4 Via~j 76 HATU . = 2 i
T, 7 DMF &l fb e ny, &7 10 &
WE Wy I [3,2-d] W6 W 1Y A JK B 2 H bR ik & 9 a~j o

&Y a~j H45F % "HNMR . PCNMR #il
HRMS (ESD#fiE, PAVIa M, 76H "HNMR &
W, BEWIR[3,2-dMEERE Y 2 S H AR R4
Bk 6 8.34, 7.43, WRWE L 4 4~ H AL2E0 843
S 54.05, 3.84. 3.61. Fr/RENLEFY R AR M 2 4
H b= 0085500 0 0 8.05 il 7.80, Jf HHARA H 4K
J=15.6 Hz, NH: J> 15.00 Hz F£WHiZ= Y4 /K i3
Iy NS E AR B R H R A
Ab, HARHAE RIS AR AW E 0. 1
PCNMR i i WL 3, BEWYIF-[3,2-d] 6 e Rk A2 v i)
6 MRS S 437k 5 163.12, 158.58.156.38., 136.17 .
124.21 F1 113.24, H, § 163.12 1 158.58 Jy Mg
2 (A 4 PR RIAA N RS . 0 48.85 il 47.57 AR
EERIAL AN RS o A I TR 455 R A TR i I AR B Y Bk R
HIAL A RS R 0 189.61 1 169.20, B iRk AYAL
PEREAN, A A R TR 43 2 I s B e i) fb 2
i, 75 MS i, ML m/Z =489.1150([M+H]’,
100%) AR, 5 Vla BYARXT 4> 7 B B AHAT . ARdE I
® 'THNMR. "*CNMR il HRMS (ESDZFME, 4 M
WEHEE g o B i &9 a, 250 Hofl Ak A 9 () 25
O RUERE I T
22 HixtEWRmbhEENE

K MTT XA 10 A2 EW H-[3,2-d)
W WE 114 A R T 2 Ak A P AA S0 % Nl R 96 20 B B
A549 . NFTFIEE4RMIME HepG2 FI T2 it 987 40 it bk
PC-3 WPTIGs G AT TN, S50 03% 1. k&
1 AT, iz A WX A549. HepG2 Fl PC-3 g
AR S o B ARSI TS . BB
VIIb 1 VIh #0461 A549 F1 HepG2 Jies 240 A 4 355 1 24
P F BT 2GR bR R, L& Vic FVIh #0]
PC-3 Jifygg 4 i 9 16 1 3 08 T BHPEXT IR 2y R hr R e
fb& 9 VIh %F A549 . HepG2 Hl PC-3 e 41 i bk 55
TR AH X B TR, ICse 43 31 M (0.87+0.05) .
(2.43+0.16) F1(2.02+0.10) pmol/L, ¥4I T FHPE X iR
RPAEE . LA LSRR, K A IR ey I
[3.2-d|MEBELE R PR B — Ao F b, ARFE TR
PUMIE TG . IR R MR R, RKim A3 L
R BUREXT HAE S I — 2 i5m . 34 R
b LA (- IR e A Ve A 4-H
AFEBUCHLEPIVIL ) BF, AR T4 & Btk &4
BRI T, 24 R g 3.4- T HARCIERE (VI ) 3%
el s 4 R W H PR, BEEAE Y RPR
TEHERRAL Can 498U LA P e At 3-S5 HUR Y
eGP Vlg) o
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41 4%

F 1 BRI EXT A549 HepG2 F1 PC-3 fitygs 41 il ik 1)
PGB I

Table 1 In vitro antiproliferative activities of target compounds
against A549, HepG2 and PC-3 cell lines
ot r ICso/(umol/L)"
A549 HepG2 PC-3

Wla H 4.39+0.12  6.11+£0.33  5.44+0.38
Vb 4-OCH; 2.16+0.15  3.21+0.14 4.78+0.29
Vic 4-CH; 3.87£0.26  4.83+0.17 2.52+0.14
Vild 4-F 4.12+0.11  8.16+0.69 16.83+0.57
Viie 4-Br 11.88+£0.18  7.62+0.26 7.64+0.26
Vit 2-F 6.64+0.35 13.27+0.84 5.96+0.13
Vig 3-Cl 8.37£0.29  7.15+0.37 18.12+0.68
Vlh 3,4-diOCH; 0.87+0.05  2.43+0.16 2.02+0.10
VIli 2,4-diCl 7.73£0.58  8.49+0.39 6.89+0.45
VI 2,6-diCl-3-F  7.2840.42 23.51+0.80 9.95+0.30
FhrER” — 2.91£0.10  3.49£0.21 3.1620.18

ORI 3 R QX

3 Zhig
DL 3-AFEWEWy 2- R R R . k. 4-H R H

TR AR WSS R ik, S G &, Bt
A5G MR RACN , WA T 10 AP uERy I [3,2-d] W
WE Y A R i 25 B bRk & . Eﬁ%A%ﬁm%
'"HNMR. “CNMR #1 HRMS (ESDiZFATHIUF, K
MTT %MK T H ARl & 9055 Al g 40 H Bk A549 .
N AR HepG2 RIS BRI 40 ik PC-3 11
S0 B B B0 T . SEERAREH, RESAME AT 3
PR PR R T R AF YT AETEPE , SRR A
VIlh %f A549. HepG2 HI PC-3 HhJid 40 MI bk i 1Cs 23
W124(0.87+0.05) . (2.43+0. 16)$ﬂ(2.02ﬂ:0.10) pmol/L,
P FRRMEXT B2y RPAETE . 5 HEWY IF[3,2-d] W5 IE 1)
FREIZE LA ) A ﬁ@ﬂ%h%ﬁﬁ% E AR —
HWFIE o AR SCUESE T 75 BE WY H-[3,2-d] W5 BE 114 % 7K T
itk W B —E o X, AN UG IT &5 it
Jises 25 P e AL A
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