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Synthesis of Chalcone Derivatives and Anti-breast Cancer Screening

TAN Juan(Department of Medicine, Wuhan Third Hospital, Wuhan 430060, China)

ABSTRACT: OBJECTIVE To design, synthesis, and screen of chalcone derivatives with anti-breast cancer activity.
METHODS The series of chalcone were synthesized by Claisen-Schmidt aldol condensation reaction, and the anti-breast
cancer activity was assessed by MTT. RESULTS Thity six chalcone compounds were synthesized. All the target compounds
had been confirmed by 'H-NMR and *C-NMR spectra. The preliminary biological results showed that most of chalcone
derivatives displayed significant antiproliferative effect on MCF-7 breast cancer cells, which also showed moderate inhibitory
activity, against MDA-MB-231 cell lines; specifically, compound 27(ICs;=11.3 pmol-L™") showed about 1.5-fold potency of
tamoxifen, against MCF-7 cell lines, and these chalcone derivatives were not toxic to normal cells. CONCLUSION This study
provides information and basis for development of chalcone compounds with anti-breast cancer activity.

KEY WORDS: chalcone; synthesis; anti-breast cancer activity
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10 min &, BRMNEETUKGBTHAE G, 22N
)\ 10 mL 20%H) KOH ¥k, RN EWH . f£=

N4k EE B 12 h 5, FH 20%0 282 18 pH=3
E, B2 A B AT BT H S 0, JEDRE RS
TR T WnERERIE ST pH G R AEMT HVTIE
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1, 3-ORFE2-TNIEMR(3): Bk, =%,
92%, m.p. 66~68 ‘C; 'H-NMR(400 MHz, CDCls)
58.02(d, J=7.2 Hz, 2H), 7.80(d, J=15.6 Hz, 1H),
7.63(m, 2H), 7.56(m, 2H), 7.50(d, J=7.2 Hz,
2H), 7.41(m, 3H). “C-NMR(100 MHz, CDCl;) ¢
190.59, 144.90, 138.21, 134.89, 132.85, 130.61,
129.01, 128.68, 128.55, 128.50, 122.08.

1-(4-H SR L ORI )-3 - Bk -2 - P S T (4) = 5 €0 [
K, P2 90%, m.p. 92~94 ‘C; "H-NMR(400 MHz,
CDCl3) 6 8.02(d, J=8.8 Hz, 2H), 7.78(d, J=15.6 Hz,
1H), 7.61(m, 1H), 7.52(d, J=15.6 Hz, 1H), 7.38(m,
3H), 6.95(d, J=8.8 Hz, 2H), 3.84(s, 3H, -OCH3).
BC-NMR(100 MHz, CDCl3) 6 188.65, 163.46,
143.95, 135.06, 131.06, 130.86, 130.39, 128.96,
128.42, 121.81, 113.88, 55.51.

1-(4- FF 48 35 2 3 )-3-(4- 40 35 4 366 )-2- D 0 T
(5): ‘R, F“F: 94%, mp.65~67 C;
"H-NMR(400 MHz, CDCl;) 6 8.02(d, J=8.8 Hz,
2H), 7.76(d, J=15.6 Hz, 1H), 7.58(d, J=8.8 Hz,
2H), 7.41(d, J=152Hz, 1H), 6.96(d, J=8.8 Hz,
2H), 6.92(d, J=8.8 Hz, 2H). C-NMR(100 MHz,
CDCls) 6 188.75, 163.28, 161.51, 143.83, 131.34,
130.72, 130.14, 127.79, 119.50, 114.39, 113.80,
55.50, 55.42.

1-2K 5L -3-(2-1R R I)-2- T I B (6): o €0 [ 4,
PEE: 76%, m.p. 84-87 C; 'H-NMR(400 MHz,
CDCls) 6 7.62(d, J=8.4 Hz, 1H), 7.53(t, J=7.2 Hz,
2H), 7.41(d, J=15.2 Hz, 1H), 7.38(m, 5H), 7.30(m,
1H), 7.07(d, J=16.0 Hz, 1H). "“C-NMR(100 MHz,
CDCly) 6 194.73, 146.71, 141.13, 134.38, 133.48,
131.46, 131.01, 129.22, 129.06, 128.65, 127.43,
126.15, 119.53.

1-(4- A0 35 OR 8 )-3-(4-F2 2 OR 35 )-2- 1 445 T
(7): BEEREE, 7% 7%, mp. 121~123 C;
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"H-NMR(400 MHz, CD;OD) 6 10.11(s, 1H, -OH),
8.14(d, J=8.8 Hz, 2H), 7.73(m, 3H), 7.65(d, J=
16.4 Hz, 1H), 7.06(d, J=8.8 Hz, 1H), 6.85(d,
J=8.8 Hz, 1H), 3.86(s, 3H, -OCHj). *C-NMR(100
MHz, CD;OD) 6 187.21, 162.95, 159.93, 143.60,
130.84, 130.75, 130.66, 125.89, 118.37, 115.77,
113.89, 55.46.

1-(4-F2 3L 2RI )-3-(4- SR IE)-2- N A B (8): 3%
ik, % 5%, mp. 119~121 ‘C; 'H-NMR
(400 MHz, Acetone-dg) 6 8.07(d, J=8.8 Hz, 2H),
7.88(d, J=15.6 Hz, 1H), 7.83(d, J=8.4 Hz, 2H),
7.69(d, J=15.6 Hz, 1H), 7.46(d, J=8.4 Hz, 2H),
7.00(d, J=8.4 Hz, 2H). "“C-NMR(100 MHz,
Acetone-dg) 0 187.85, 164.04, 141.95, 136.13,
135.21, 131.96, 131.51, 130.90, 130.28, 129.88,
123.75, 116.48, 116.13.

1-(4-F2 TR I )-3-(2- PR K I -2- TR JA i (9) = 3
(R, 7% 8.3%, m.p. 127~129 C; 'H-NMR
(400 MHz, Acetone-dg) 6 9.35(s, 1H, -OH), 8.12(d,
J=8.8 Hz, 2H), 8.07(t, J=6.4Hz, 1H), 7.84(d,
J=152Hz, 1H), 7.71(d, J=8.0 Hz, 1H), 7.45(t,
J=8.4Hz, 1H), 7.35(t, J=7.6 Hz, 1H), 6.99(d,
J=8.8 Hz, 2H), 6.92(d, J=8.8 Hz, 1H). *C-NMR
(100 MHz, Acetone-dg) 6 187.82, 163.02, 141.53,
135.90, 134.27, 132.43, 132.12, 1231.57, 130.83,
129.21, 129.00, 126.20, 125.80, 116.30, 115.97.

1-PR R -3 - 2R B -2- T s il (10): 35 € HDIR YY)
FE. 88%, m.p. 63~65 C; "H-NMR(400 MHz,
CDCly) 6 7.85(d, J=16.0 Hz, 1H), 7.61(d, J=2.0 Hz,
1H), 7.58(d, J=3.6 Hz, 1H), 7.56(d, J=2.0 Hz,
1H), 7.41(d, J=15.6 Hz, 2H), 7.33(m, 4H).
BC-NMR(100 MHz, CDCly) 6 177.75, 153.54,
146.69, 143.73, 134.53, 130.59, 128.89, 128.50,
121.08, 117.76, 112.59.

1-PR R A -3 - (4- AU B 2R 0 ) - 2- IS A T (1) 3
L E AR, P2 92%, m.p. 88~90 C; 'H-NMR
(400 MHz, CDCl;) ¢ 8.03(d, J=8.8 Hz, 2H), 7.57(d,
J=15.6 Hz, 1H), 7.51(d, J=1.2 Hz, 1H), 7.45(d,
J=15.6 Hz, 1H), 6.95(d, J=8.8 Hz, 2H), 6.69(d,
J=3.6 Hz, 1H), 6.49(m, 1H), 3.87(s, 3H, -OCH;).
BC-NMR(100 MHz, CDCly) 6 188.06, 163.42,
151.82, 144.72, 131.06, 130.75, 129.98, 119.17,
115.84, 113.84, 112.63, 55.49.
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1-PR Mg 2 -3-(2- G PR 28)-2- P e P (12): €6 ]
i, P23 78%, m.p. 92~95 ‘C; "H-NMR(400 MHz,
CDCls) 6 7.76(d, J=15.6 Hz, 1H), 7.65(d, J=12 Hz,
1H), 7.53(d, J=8.4 Hz, 2H), 7.38(d, J=16.0 Hz,
1H), 7.34(m, 3H), 6.58(m, 1H). "“C-NMR
(100 MHz, CDCly) 6 177.66, 153.53, 146.73,
142.40, 136.46, 133.15, 129.69, 129.21, 121.52,
117.80, 112.68.

1-PR IR -3-(2-VR FR 36 )-2- P M i (13) . % (0 [
s, P23 85%, m.p. 91~93 ‘C; 'H-NMR(400 MHz,
CDCls) 6 8.19(d, J=15.6 Hz, 1H), 7.73(d, J=7.6 Hz,
1H), 7.66(d, J=1.2Hz, 1H), 7.62(d, J=8.0 Hz,
1H), 7.37(d, J=7.6 Hz, 1H), 7.34(m, 2H), 7.22(m,
1H), 6.60(m, 1H). *C-NMR(100 MHz, CDCl;) ¢
173.35(C=0), 149.19, 142.47, 137.96, 130.54,
129.28, 127.15, 123.62, 123.42, 121.75, 119.74,
113.66, 108.39.

1P -3 (4- PR 238 - 2- T A B (14) . 3 (00 [
i, P2 88%, m.p. 91~93 ‘C; "H-NMR(400 MHz,
CDCls) 6 7.76(d, J=15.6 Hz, 1H), 7.65(d, J=1.2 Hz,
1H), 7.51(d, J=8.4Hz, 2H), 7.47(d, J=8.8 Hz,
2H), 7.41(d, J=15.6 Hz, 1H), 7.34(d, J=3.6 Hz,
1H), 6.59(m, 1H). “C-NMR(100 MHz, CDCl;)d
177.67, 153.55, 146.73, 142.49, 133.59, 132.18,
129.89, 124.90, 121.64, 117.81, 112.70.

1-MEwy B -3- 2R L -2- N IR I (15): B (il ik, 7=
#:94%, m.p. 87~89 ‘C; 'H-NMR(400 MHz, CDCl5)
58.00(d, J=8.4 Hz, 2H), 7.94(d, J=15.2 Hz, 1H),
7.57(t, J=7.6 Hz, 1H), 7.40(t, J=7.6 Hz, 2H),
7.42(d, J=4.8 Hz, 1H), 7.36(d, J=4.8 Hz, 1H),
7.32(d, J=15.6 Hz, 1H), 7.09(t, J=3.6 Hz, 1H).
BC-NMR(100 MHz, CDCl;) ¢ 189.74, 140.40,
138.10, 137.31, 132.83, 132.18, 128.88, 128.66,
128.44, 128.40, 120.77.

1-MEW) BE-3-(4-H BL DR L) 2- TR JA il (16): - 3 £2
Fl 4k, ™ Z. 91%, mp. 88~91 C; 'H-NMR
(400 MHz, CDCl3) 6 7.90(m, 3H), 7.37(d, J=4.8 Hz,
1H), 7.31(m, 2H), 7.28(d, J=8.0 Hz, 2H), 7.05(t,
J=3.6 Hz, 1H), 2.40(s, 3H, -CH;). "“C-NMR
(100 MHz, CDCly) § 189.29, 143.66, 140.49,
136.80, 135.52, 131.97, 129.37, 128.71, 128.58,
128.38, 120.75, 21.73.

1-ME Wy B -3-(4- A BE R ) -2- T M R (17): 3%
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A, . 84%, mp. 93~95 ‘C; 'H-NMR
(400 MHz, CDCl3) 6 8.02(d, J=8.8 Hz, 2H), 7.94(d,
J=152Hz, 1H), 7.39(d, J=5.2 Hz, 1H), 7.33(m,
2H), 7.05(t, J=3.6 Hz, 1H), 6.95(d, J=8.8 Hz,
2H), 3.85(s, 3H, -OCHs3). “C-NMR(100 MHz,
CDCl;) 6 188.01, 163.43, 140.56, 136.40, 131.84,
130.95, 130.74, 128.53, 128.35, 120.56, 113.86,
55.50.

1-ME WY FE -3 (4- VR 235 2- TN I B (18): 3 £ [
i, P2 % 81%, m.p. 94~96 C; '"H-NMR(400 MHz,
CDCls) 6 7.85(d, J=3.6 Hz, 1H), 7.73(d, J=15.6 Hz,
1H), 7.67(d, J=5.6 Hz, 1H), 7.51(d, J=8.4 Hz,
2H), 7.46(d, J=8.4 Hz, 2H), 7.38(d, J=15.6 Hz,
1H), 7.16(m, 1H). “C-NMR(100 MHz, CDCl;) ¢
181.75, 145.38, 142.61, 134.25, 133.58, 132.21,
132.05, 129.88, 128.39, 124.89, 122.07.

1-PEE Wy JE-3-(4-F2 FEOR HR)-2- TN A B (19): B
4, 7% . 8%, mp. 106~108 C; 'H-NMR
(400 MHz, Acetone-dg) 6 9.32(s, 1H, -OH), 8.06(d,
J=8.8 Hz, 2H), 7.90(d, J=15.2Hz, 1H), 7.63(d,
J=5.2 Hz, 1H), 7.55(m, 2H), 7.15(m, 1H), 6.99(d,
J=8.4 Hz, 2H). C-NMR(100 MHz, Acetone-ds)
187.62, 162.78, 141.41, 136.45, 132.77, 13185,
131.01, 129.82, 129.34, 121.44, 116.28.

1At i -3 DR L 2P AR T (20): B (B [l 4, 7
#:93%, m.p. 81~83 °C; '"H-NMR(400 MHz, CDCl5)
57.83(d, J=15.6 Hz, 1H), 7.59(m, 3H), 7.41(d,
J=16.4 Hz, 1H), 7.36(t, J=2.4 Hz, 3H), 7.32(d,
J=3.6 Hz, 1H), 6.55(m, 1H). “C-NMR(100 MHz,
CDCls) 6 177.88, 153.62, 146.66, 143.86, 134.62,
130.63, 128.94, 128.53, 121.13, 117.69, 112.60.

1 e -3-(4- F AU R 6 )-2- P A T (21) . 3
A, P& 90%, m.p. 94~96 C; 'H-NMR
(400 MHz, CDCl3) 6 10.07(s, 1H, -NH-), 7.80(d,
J=15.6 Hz, 1H), 7.58(d, J=8.4 Hz, 2H), 7.25(d,
J=15.6 Hz, 1H), 7.13(m, 1H), 7.08(m, 1H), 6.91(d,
J=8.8 Hz, 2H), 6.33(m, 1H), 3.83(s, 3H, -OCHs).
BC-NMR(100 MHz, CDCly) 6 179.17, 161.40,
142.07, 133.29, 130.09, 127.77, 125.69, 119.77,
116.37, 114.37, 110.84, 55.42.

1ML % -3 (4-FR AR 8- 2- T M ) (22): 3 £ [
%, 2% 86%, m.p. 97~99 C; '"H-NMR(400 MHz,
DMSO-dg) 6 12.06(s, 1H, -NH-), 7.93(d, J=5.6 Hz,
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1H), 7.91(d, J=5.6 Hz, 1H), 7.68(d, J=2.4 Hz,
2H), 7.40(m, 1H), 7.28(t, J=8.8 Hz, 2H), 7.18(m,
1H), 6.27(m, 1H). *C-NMR(100 MHz, DMSO-dg)
5177.67, 163.07(d, “J.r=246.7 Hz, -CHF), 139.44,
133.03, 131.53, 130.80, 130.71, 126.42, 122.92,
117.47, 115.91, 115.70, 110.17.

1-MHE I -3 (2-E 2K 3L )-2- P A i (23): ¥ (0 [
1, 722 73%, m.p. 87~89 C; 'H-NMR(400 MHz,
CDCls) 6 10.95(s, 1H, -NH-), 8.22(d, J=15.6 Hz,
1H), 7.73(t, J=3.6 Hz, 1H), 7.40(m, 1H), 7.33(d,
J=15.6 Hz, 1H), 7.29(d, J=3.6 Hz, 1H), 7.27(d,
J=3.2 Hz, 1H), 7.20(m, 1H), 7.11(m, 1H), 6.34(m,
1H). *C-NMR(100 MHz, CDCl3) § 178.74, 138.03,
135.36, 133.37, 133.07, 130.95, 130.26, 127.75,
127.11, 126.81, 124.84, 117.47, 111.10.

1-PHE e 2 -3-(4- G 2R 2 ) -2- T A Pl (24) = 9 £ [t
1, P2 E: 77%, m.p. 93~96 ‘C; "H-NMR(400 MHz,
DMSO-dg) 6 12.08(s, 1H, -NH-), 7.87(d, J=8.4 Hz,
2H), 7.73(d, J=15.6 Hz, 1H), 7.64(d, J=15.6 Hz,
1H), 7.48(d, J=8.4 Hz, 2H), 7.41(m, 1H), 7.19(m,
1H), 6.28(m, 1H). *C-NMR(100 MHz, DMSO-dg)
5177.54, 139.22, 134.50, 133.83, 133.02, 130.17,
128.84, 126.57, 123.78, 117.63, 110.22.

1-PHE % -3 (2-YR 2K 36 )-2- P A T (25) . ¥ € [
A, P23 73%, m.p. 92~94 ‘C; "H-NMR(400 MHz,
CDCl;) 6 10.57(s, 1H, -NH-), 8.17(d, J=15.6 Hz,
1H), 7.72(d, J=8.0 Hz, 1H), 7.61(d, J=8.0 Hz,
1H), 7.33(t, J=7.6 Hz, 1H), 7.28(d, J=15.6 Hz,
1H), 7.22(t, J=7.2 Hz, 1H), 7.18(m, 1H), 7.10(t,
J=1.2 Hz, 1H), 6.34(m, 1H). C-NMR(100 MHz,
CDCls) 6 178.65, 140.65, 135.19, 133.52, 133.01,
131.09, 127.86, 127.71, 126.47, 125.82, 125.04,
117.25, 111.09.

1MLk % 2 -3-(4- YR 2R 28)-2- P I i (26) . 5 €4 [t
%, P2 % 80%, m.p. 95~97 ‘C; '"H-NMR(400 MHz,
DMSO-dg) § 12.07(s, 1H, -NH-), 7.80(d, J=8.4 Hz,
2H), 7.74(d, J=15.6 Hz, 1H), 7.64(d, J=3.2 Hz,
2H), 7.61(d, J=3.6 Hz, 1H), 7.43(t, J=1.2 Hz,
1H), 7.19(t, J=2.8 Hz, 1H), 6.28(m, 1H).
BC-NMR(100 MHz, DMSO-d¢) § 177.53, 139.32,
134.16, 133.01, 131.77, 130.41, 126.60, 123.84,
123.34, 117.65, 110.24.

1-PHE g L -3-(4-F DR B ) - 2- TR A B (27): B 68
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B, . 4%, mp. 102~105 C; 'H-NMR
(400 MHz, Acetone-dg) & 11.18(s, 1H, -NH-),
9.01(s, 1H, -OH), 7.73(d, J=16.0 Hz, 1H), 7.67(d,
J=1.6 Hz, 2H), 7.51(d, J=15.6 Hz, 1H), 7.30(m,
1H), 7.22(m, 1H), 6.92(d, J=8.0 Hz, 2H), 6.31(m,
1H). “C-NMR(100 MHz, Acetone-dg) 6 179.32,
160.48, 14238, 134.45, 131.26, 127.82, 126.39,
120.43, 117.08, 116.75, 111.12.

4-FFE 3T (28): B AR, R
81%, m.p.71~73 ‘C; '"H-NMR(400 MHz, CDCl;)
57.44(m, 1H), 7.31(m, 3H), 6.64(t, J=16.0 Hz,
1H), 2.31(s, 3H, -CH;). *C-NMR(100 MHz, CDCl5)
5198.00, 143.19, 134.32, 130.40, 128.87, 128.19,
127.14, 27.33.

4-2-TRAEFE) 3- T WGl (29): A FEA, =
#:71%, m.p. 74~76 ‘C; 'H-NMR(400 MHz, CDCl5)
57.86(d, J=16.4 Hz, 1H), 7.60(d, J=8.0 Hz, 2H),
7.32(t, J=8.0Hz, 1H), 7.22(m, 1H), 6.60(d, J=
16.4 Hz, 1H), 2.42(s, 3H, -CH3). “C-NMR(100
MHz, CDCl3)d 198.28, 147.87, 134.42, 133.46,
131.44, 129.83, 127.85, 127.76, 125.59, 27.23.

4-(4-F-2-TRORHL)-3- T Ml (30): 2 (5 B 44,
PEE: 74%, m.p. 72~75 C; 'H-NMR(400 MHz,
CDCls) 6 7.80(d, J=16.4 Hz, 1H), 7.60(t, J=6.4 Hz,
1H), 7.35(d, J=8.0 Hz, 1H), 7.05(t, J=7.6 Hz,
1H), 6.55(d, J=16.0 Hz, 1H), 2.42(s, 3H, -CHj).
BC-NMR(100 MHz, CDCls) 6 197.99, 163.12(d,
Jer=254.1 Hz), 140.52, 130.74, 129.24(d, “Jer=
53.8 Hz), 125.81, 120.77, 120.53, 115.44(d, *Jep=
21.5 Hz), 27.08.

6-(4- F2 I Fk )-4-(2- M % JE )-3,4- — S g
-2(H)-B i (31): FRHCE ZR i 27(1.125 g, 5.3 mmol).
WilR(472.1 mg, 6.2 mmol) Fl K,CO;(1.061 g,
10.6 mmol)§* 100 mL FJE O H, I 20 mL (¥
HEE, InFAfalfR 12h J5, TLC MMM 5E4s, %
SR R SRS W W N b o S W /P L |
FEY R RE AR AR E AT AL CR B 2R 4 BR=3 ¢
DBEMLAEY 31, EOEE, % 37%, mp.
213-215 C; ESI-MS(m/2): 272[M+H]"; 'H-NMR
(400 MHz, Acetone-dg) 0 11.34(s, 1H, -NH-),
10.14(s, 1H, -NH-), 10.21(s, 1H, -NH-), 9.25(s,
1H, -OH), 7.74(d, J=8.0 Hz, 2H), 7.39(m, 1H),
7.36(d, J=5.2Hz, 1H), 7.25(m, 1H), 7.03(d, J=
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8.0 Hz, 2H), 6.43(m, 1H), 5.21(d, J=5.6 Hz, 1H).
BC-NMR(100 MHz, Acetone-ds) § 169.14, 154.48,
143.07, 133.41, 130.24, 128.07, 127.34, 121.58,
118.64, 116.48, 112.26, 61.17.

3-(4-FE K HE)-5-(2-ME g 3 )- 1 H-ME e (32): FREX
KRB 27(1.324 g, 6.2 mmol)HAl 80% ) 7K & it
(1.5 mL)F* 50 mL B 5 Ff A, I 25 mL #) 4 BE,
JnFAMENR 3h J&, N TLC WA e b 5e 4, 4 I vi
WAHRER, BEBES Y, =
FRE AR AR EAT A CHih T - OR O FE=1 : 1)f3
FHEY 31, mOBE, PFE: 59%, mp.
169~171 ‘C; ESI-MS(m/2): 228 [M+H]"; 'H-NMR
(400 MHz, Acetone-dg) 0 11.18(s, 1H, -NH-),
10.31(s, 1H, -NH-), 9.25(s, 1H, -OH), 7.82(d,
J=8.4 Hz, 2H), 7.41(m, 1H), 7.17(m, 1H), 7.15(d,
J=8.8 Hz, 2H), 6.64(m, 1H), 4.04(m, 2H), 3.40(m,
2H). "“C-NMR(100 MHz, Acetone-dg) & 149.32,
139.16, 132.65, 131.44, 129.58, 127.77, 123.18,
120.61, 118.49, 58.62, 42.39.

2- LA IR -3- AR -4-(4-F2 R JE )-6-(2- ML 1 25k
WE(33): FREUA/RER 27(448.8 mg, 2.1 mmol). A
T #(138.7 mg, 2.1 mmol) FHHT 45 1) 2 BEENVE TR
(2.5 mmol B4 f#ET 10 mL [ JE7/K ZEEH)F 50 mL
I, BN 10 mL I HEE, 60 °C N A 8 h
Ja, TLC Ml s Niseds, I Bid 3 & =i,
VRO A B =, KRR = A P ek B A A 2
aifbCamEE @ O OlE=3 1 DA EIAEY 33. IR
WAOEAA, PR 68%, mp. 161~163 C ;
ESI-MS(m/z): 304 [M-H]'; 'H-NMR(400 MHz,
CDCl3) 6 11.20(s, 1H, -NH-), 7.55(d, J=7.6 Hz,
2H), 7.41(t, J=1.6 Hz, 1H), 7.34(d, J=7.2 Hz,
2H), 7.17(t, J=2.4 Hz, 1H), 7.02(s, 1H), 6.35(m,
1H), 4.61(m, 2H), 1.54(t, J=6.4 Hz, 3H).
BC-NMR(100 MHz, CDCl3) 6 161.82, 157.78,
156.37, 151.69, 131.75, 128.63, 124.35, 123.71,
120.23, 118.19, 116.47, 115.96, 111.52, 108.51,
56.25, 17.84.

N-(2- A gt 2 )-3 - (4- FHY S8 O 68 ) T A4 1t ik (34) -
Ar TR¥T, FRECH A L A R (766.2 mg,
4.3 mmol)F 50 mL FIXLJEH, I 20 mL fF
MR S P B VAR, 0 C N L2218 I A
(812.4 mg, 6.4 mmol), Z1&F B = IWARLL RN 12 h
J&i, TLC MR BL5E 4, J80% V15 21 A BE S
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B RREBE A T 25 mL T & F b G, Wi
FIVAMRA 2-F FEM%(353.1 mg, 4.3 mmol). 4-—
FH & LI BE (DMAP, 61.1 mg, 0.5 mmol)fl=Z.i%
(475.6 mg, 4.7 mmol)f] ~E H keimw T, Eimak
S 6 h Jg, TLC Mol s B 56 4, 980 i i 15 2
K=, WA = 4 P Ak A A J2 T Al A CF v T
LR OTE=2 : DIFEMAY) 34, AR, 225,
82%, m.p. 144~147 °C ; ESI-MS(m/z): 243 [M+ H]";
"H-NMR(400 MHz, CDCls) 6 11.10(s, 1H, -NH-),
7.79(d, J=8.0 Hz, 2H), 7.53(d, J=16.4 Hz, 1H),
7.51(m, 1H), 7.38(d, J=8.4 Hz, 2H), 7.21(d, J=
16.0 Hz, 1H), 7.18(t, J=2.8 Hz, 1H), 6.36(m,
1H), 3.79(s, -OMe, 3H). "“C-NMR(100 MHz,
CDCls) 6 165.47, 160.93, 142.09, 134.37, 132.35,
130.17, 128.24, 128.08, 12431, 122.47, 115.97,
55.73,

N-(2-AHE v 2 )-3 -4 5 P A 9t i (35): 1= b &
V34 WG T, F R RR AR 0 A B A IR
Gt EY 35. Ak, 2R 85%, m.p.
152~155 ‘C; ESI-MS(m/2): 213 [M+H]"; 'H-NMR
(400 MHz, CDCl;) 6 11.07(s, 1H, -NH-), 7.71(d,
J=8.4 Hz, 2H), 7.50(d, J=15.6 Hz, 1H), 7.43(t,
J=2.8 Hz, 1H), 7.40(m, 3H), 7.24(d, J=16.0 Hz,
1H), 7.21(t, J=2.0 Hz, 1H), 6.34(m, 1H).
BC-NMR(100 MHz, CDCly) 6 165.27, 142.51,
135.64, 131.76, 130.08, 129.25, 128.42, 127.84,
125.69, 120.33, 118.63.

N-(2-Hk 1 58 )-3-(4- ¥4 56 28 J5E ) 1A 0 19 i (36) -
Ar AP R, REUE S 34(436.1 mg, 1.8 mmol)
T 50 mL PR, N 10 mL F R &
Kot i, —20 °C T 123 hn =4k (1.352 ¢,
5.4 mmol), —20 ‘C4k%:/M 12 h J5, A 1 mL
KRN, H IR G BE(3 X 25 mL)AHLE, F
BRI EBA(40 mL)IERBER, A L= oK BRA
T, RSB A, H &G X
15 mL)¥iE A 2L &9 36. F AR, 7% 82%,
m.p. 151~153 ‘C; ESI-MS(m/z): 229 [M+H]";
'"H-NMR(400 MHz, CDCl3) 6 11.09(s, 1H, -NH-),
7.76(d, J=8.0 Hz, 2H), 7.53(d, J=16.0 Hz, 1H),
7.41(t, J=2.4Hz, 1H), 7.25(d, J=8.4 Hz, 2H),
7.16(d, J=15.6 Hz, 1H), 7.14(t, J=2.8 Hz, 1H),
6.36(m, 1H). *C-NMR(100 MHz, CDCl3) § 165.18,
163.32, 140.87, 137.52, 134.29, 132.64, 129.73,
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127.81, 124.92, 122.24, 118.15. .
2 #ER5HR
2.1 thEWINE K

EHF > T EEEM AR, 82k
Claisen-Schmidt 246 A = Nt REW & A H Anfb
G BT ERAENAEEE AN, HAh & E Y
A= 2(70%~94%); 1E & R B H B Y, o
WIS TE RS Bl b, A BORH R 1) 7 Bl = AR R
WK XFERFAEMMERML T, REEKET
S A (4 IE ARy, AT T 45 & il
22 S5MERAE

T £ i 2 LR Ak A 4 "TH-NMR Al
PC-NMR 3 Wik 7E46 &9 3~30 MR REILIR A
w0 S A S 5 (J > 15.0 Hz); 7E
WA SEIRFRG , BRI S 1E 6c 173.35~198.00,
DI S 30 B EAT A% RE LR B AR AT, FRIE T
E51E 6c197.99, FINH T ZMEWEH F i+,
F Ji7 BASR A, 85 F 57 Ak E T
FAkAIE3), RN F R P s 7 ie,
PZI R TTE oc 163.12 ZoNRE, HARAHECA
254.1; S34b, F R0k QAL AN A Ar B S -t 25
AABE, fEHAE 5c129.24 I 115.44 124N R,
HARA 5059 53.8 Hz #1 21.5 Hz,
2.3 AWpiEtE

#EEL MCF-7. MDA-MB-231 iX 2 Ff A\ LR
T R B AR AN IE 1 40P Vero IR 40 B bk,  LAAD 2L
HAS NPT 2, R MTT 060 4 i i 2 5B
BT PR S A . BOR BUE KIS MCF-7
8¢ MDA-MB-231 4 f 8% T &% 10%fi5 45 135 1
fy4 DMEM 857750, #1296 FLANMRT F:4R
FRAMPsE NGB G, FFRIERT R, IRl 7
B, BHEWREREN: 1X107°, 1X107,
1X107°, 1X107, 1X107* mol-L™'. 244kt 3Lz
% 3dJ&, BN 30 pL 5 mg'mL™' MTT, BT
37 C. 5% CO, B F-M R AL H 4 h, RJFHEAL
I 100 uL — H WEAK(DMSO)E M . 1 FH BEARIX
£ 490 nm A I & BE AL G BE(ODYE, 43 Hr 5256
ZE, IFPEH ICs), ZRNE 1. R, fEHE
WA, 222 A Ve VR 2 8 245 A I 75 2H A
oy . Bk, N T H%H ARG 3~36 22,
EHIE W T XA S W E T 18 B Gin vitro
therapeutic index, IVTI). LA IVTIE 5,
AR, SR 1,
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£ 1 HARA Y 3~32 7 2 M IS A Vero 40 bk 38
FEAN ] 76 M (n=3)

Tab. 1
3-32 on two breast cancer and Vero cell lines(n=3)

Antiproliferative activities of target compounds

IC50/pmol-Lfl
TS Ew IVTI

MCF-7  MDA-MB-231 Vero
1 3 53.1£0.91 52.842.09 >100 >1.88
2 4 44.8+1.66  47.1+1.45 >100 >2.23
3 5 37.2+1.14  68.7+2.16 >100 >2.68
4 6 26.9+0.69 36.8+1.89 >100 >3.71
5 7 19.140.25 42.142.02 >100 >5.23
6 8 18.6+1.07 33.4+1.32 >100 >5.37
7 9 17.5+1.41 31.7+2.41 >100 >5.71
8 10 40.3+1.22 >100 >100 >2.48
9 11 66.9+2.78 66.8+1.74 >100 >1.49
10 12 59.6+2.35 61.1+1.81 >100 >1.67
11 13 51.1+1.61 70.6+2.63 >100 >1.95
12 14 60.6+1.95 49.5+1.68 >100 >1.65
13 15 78.4+3.06 >100 >100 >1.27
14 16 56.7£2.58  43.4%1.14 >100 >1.76
15 17 45.1+1.24 51.7+1.65 >100 >2.21
16 18 39.6+1.05 60.8+2.14 >100 >2.52
17 19 12.8+1.11 33.5+1.26 >100 >7.81
18 20 37.3£1.49  48.8+2.48 >100 >2.68
19 21 26.8+2.04 55.2+1.59 >100 >3.73
20 22 30.3+2.13 68.9+3.32 >100 >3.30
21 23 23.9+1.74  48.6x1.77 >100 >4.18
22 24 19.1+1.38 56.1+1.52 >100 >5.23
23 25 25.5+1.93 44.4+1.06 >100 >3.92
24 26 21.142.06  40.8+1.89 >100 >4.73
25 27 11.3+0.39 37.642.45 >100 >8.84
26 28 52.142.14  98.5+3.56 >100 >1.91
27 29 49.5+2.07 >100 >100 >2.02
28 30 55.7+1.87 >100 >100 >1.79
29 31 27.242.16 37.6+2.35 >100 >3.67
30 32 30.6£1.57  48.1+2.71 >100 >3.26
31 33 39.1+2.93 54.2+2.28 >100 >2.55
32 34 24.8£1.04  37.7+1.45 >100 >4.03
33 35 21.2+1.69 33.4+1.69 >100 >4.72
34 36 18.7+0.98 29.2+1.78 >100 >5.34
31 fBEEZF 19.3+£1.30 >100 15.4+2.7  0.80

vE: IVTI=1Cs Vero/ICso MCF-7,
Note: IVTI = ICso Vero/ICso MCF-7.

2.4 MRS RWAR

M EREESERATUURI: OB TEH
Fi %F 1IE % Vero 4l MR35 A & 1, il 5 & 2%
(ICsp=15.4 pmol-L ™) HI BB T BRI 4N i 1k ; @
H A543 £ BB % 7L 1% MCF-7 41 i #1061
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HEIER, Xt MDA-MB-231 JE L H 7 &5 4
HIVEE . HPtb &Y 7~9, 19, 24, 27 Al 36 #i
MCF-7 H &5 TR 23825, O & /KR
[ — AN 2R BRI s 22 PR HUAR 3 58 7 H6F MCF-7 11
PTG, TR IR L My PR R I AR A ek 5
T @B HEZEA L BUREEXT MCF-7 (30
HlvE R O, R SR AR S M i T i 2 A e S
B, Horhfb &% 27(1Cs0=11.3 pmol-L )7 I ! f%
SEIHEIEYE, RAMMSLE RN 15 5 O a,B-A
TR R 78 1 R 2 A PR T HU LI v 1 s Tt o, B-
AN R A TR T J s T LR e U P
FRIAAEY, HRIPMET RS EY 27,
3 g

AR 5256 DL v AR (B 7 2 55 10 7 LB A0 ) A R
T—RIIMEHERMEY, K5 B
BIRBLH T SR b AL i s v, e X LR
J& MCF-7 20K, i B X Letb & 90%F 5% 1 Vero
Y M 34 V%A F5 1E (1IC50>100 pmol-L™Y), 17 BHIE 254
fhBEE IR A B, ANt — R BEE A
RIS T 1 B E R AL S 3R T — B S %,
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ME A< HPLC BRI EE FAHMEFFERAIL TR R A SRIER

A=
HNE=
FAKAE HAHET, TR, FAE D R ERCEIE SN BER, FEE S 362000)

WE: BH ZIZRNE I aibet 50 & £ Rt &% Alhydroxysafflor yellow A, HSYA)L % R Bs 4% 69 7 %,
F3E  RAME K HPLC, &4 . Shim-pack VP-ODS(250 mmx4.6 mm, 5 pm), A3hA8: THE-0.4%58 5% (12 : 88),
FikA 1.0 mL-min~', %Mk %K. 403 nm(HSYA)F= 327 nm(4E R %), 4224 30 C. 53R HSYA. SGRE M REN A L
0.612~12.24, 0.632~12.64 pg'mL™ A5 & GM @R E RIFMEME X R (-39 A 0.999 9); F34mit w5 5] A 98.34%F0
99.82%, RSD 2514 1.16%F= 1.64%(n=9), £5if &7 kB2, ik, SR T, LARFOETLR, TRATLS
SLiEm A P HSYA 54 RER 642l <,

KR A Fa; ARARFEE A; GRE; SULKSHIURMEE X

FESES: RI17.101 XHEFRERS: B MEHS: 1007-7693(2016)03-0325-04

DOI: 10.13748/j.cnki.issn1007-7693.2016.03.015

Simultaneous Determination of Hydroxysaffor Yellow A and Chlorogenic Acid in Fufang Honghua Spray
by Dual-wavelength HPL.C

TANG Qiuhua, LIN Hui*, ZHANG Yifan, HUANG Xiangchang(Quanzhou First Hospital Affiliated to Fujian Medical
College, Quanzhou 362000, China)

ABSTRACT: OBJECTIVE To establish a method for the simultaneous determination of hydroxysaffor yellow A(HSYA) and
chlorogenic acid in Fufang Honghua spray. METHODS The dual-wavelength HPLC was adopted. The Shim-pack VP-ODS

column(250 mmx4.6 mm, 5 pm) was used with mobile phase of acetonitrile-0.4% phosphonic acid(12 : 88) at flow rate of

1.0 mL-min™!

, and the detection wavelength was set at 403 nm for HSYA and 327 nm for chlorogenic acid. The column
temperature was 30 ‘C. RESULTS The method displayed good linearity over the concentration ranges of 0.612—12.24 pg-mL™"
for HSYA and 0.632—12.64 ug-mL™" for chlorogenic acid(r=0.999 9), respectively. The average recoveries were 98.34% and
99.82%, with the RSD of 1.16% and 1.64% (n=9), respectively. CONCLUSION This method is simple, rapid, reliable and
reproducible. It can be used for determination of HSYA and chlorogenic acid in Fufang Honghua spray.

KEY WORDS: Fufang Honghua spray; hydroxysaffor yellow A; chlorogenic acid; dual-wavelength HPLC
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