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Synthesis and Preliminary Antitumor Activities of Aurone Derivatives
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Abstract Aurones are an important type of flavonoids with broad biological activities and pharmacological effects, such as
anti-tumor, anti-inflammatory, antioxidant, antibacterial, insect antifeedant efc. They are less common and not widely distrib-
uted in nature. The low contents in nature lead to high cost of extraction and separation. In order to extend the compounds
diversity and study structure activity relationship, phenoxyacetic acid, 2,3,5-trimethylphenol, 4-chlorol-3,5-dimethylphenol,
chloroacetic acid and various aromatic aldehydes are used as starting materials to synthesize three types of aurone derivatives.
Their structures were characterized by melting point, "H NMR, *C NMR, ESI-MS and elemental analysis. Nine of twenty five
synthetic compounds 2h~2m, 5a~5c¢ were unreported in the literature. All the target compounds were evaluated for antitu-
mor activities against Hela human cervical carcinoma cell lines by methyl thiazolyl tetrazolium (MTT) method. The results
showed that compounds 2b, 5b, 2s and 2g exhibited potentially high activity against Hela human cervical carcinoma cell lines
with ICs, value of 44.3, 31.1, 43.8 and 41.9 pmol/L.

Keywords aurone derivatives; synthesis; antitumor activities; structure activity relationship
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i Fi-A 30050 L 40 B 22-5 1R 307 NO AT PGE,
FEESIRTI $IFI . ABCG2 #3710, 178-HSD1
C P IRNE Fi = R A AR S b A EG TG {ER S i = S N (P O
HeRUHN S DS R MR 2, Mtz
T, FEEEAA D A T A TR AP B, H
H I AR TR e U7 T, AEAR FH 5 TN A 46 g
PR R IE.

PR 140 4k 27 A e 2 B W o7 i DA &R
MR -3l kg Bl v TR) Al 2132 5k Ay R I P AL A FA A5 T 45
FESE — PG BT R, 2RI AR I -3- 1 A g % B
(B 44, mJ A5G sk gy A0 < AR 4 (1 - S e Ak, SR 7K
filt AR N TR o- < AROR 0, IFAER AL IR A2, 18
CIRYS SR AR VARS8 S N (2R VA AW AP AEsE ]
Ji PR AR PRSI A i 4% R F AR -3- i 5 R
REfs R R PR R
Y.

2-FAFEAT R T AAER IR AR (DS M AL
AR EE. Bose SEPMRIE T 2-FRALA R EAFEAL A BE
W ) — AN B TS ) v 2- R RS H R 5 TR =
IR (TBATB) KAWL RN, e BN =4, SR
Ji A0 A A BT I AR R IR A RS . Detsi
SENAHRE T —Fh T He(OAC), UMb A s i 1 7
5. ABATTRARR RSO £ 5 AR 2R H A 20% 5 A
PRV P 45 S 1S B N I BRI A, ARG AE
Hg(OAc), M pyridine £7 7 N [RI0h 2515 2IAH M. PR RS I 4L,
GW). ZTTVEAE L RAT I, i H 2 B 5y 0 Rl
L] Hg(OAc),, SRR, Ty HATIAEE A f6 5.

B T LA 54N, Harkat 26R2HRIE T —Fh e AR
G =0 A R A (P8 7 vk, TR D R 2-(1-
BN L 2-p ) I 7E S AL NI A, 2P HA RN
DX SR AR REPE, SR b (Rl mT DL I K Il R AT A
W&, B a AT TR AR E N A Y R 0 T T
SER RS, Yu SEPHRIE T — R DU AR I L i
RTINS N P 20 5 BRI ) 32, B e UK i
uiFERAE KA DL NI RO, 7 AgCl Bt &
YIEAL I A 2R Y. R 2R IR B Rk 54, AR5 T
PENE T A AR TV FH T A0 A A TR T4 3810 AH V7 ) 465
Y5 Harkat J7 VAR (1) 2 A fHE AL,

4, Kraus ZFPVARIE TR I 7 2R R
WA T T 3 B 1 - e ) R I 1140 s 2. At AT T LA
Py 7 AR AN i AR LB 1 A SR, AR A i 2R 1)
A, RN F =4, R I HE IR E IR X 3R e
Cl, AR, A2 Br W45 2B .

T ER 7 v BT AR AN 5 3k A, Ltk
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IR SR AR SR AT A4 A Jsok), it =20
RGBT =M RIS B R AT A2, hizaidh
G DA YE RSB T A
1 KEHERS
1.1 NE5RF

WEF-4000 it PRod s B J 48 (_EiEIz 585 BT A
P28 Tl ); X-5 Al sl A (RARHE, b B e AN 2T
FR A F]); Bruker Avance-400 MHz AR ILHRAV(TMS 1E
W ¥R, CDCLy 7, #it: Bruker 24 #]); LTQ-XL HiWi %
H, 2 5% (35 [¥] Thermo Finnigan /A w]); Vario ELIIT %Y ¢
T (45 [E Elementar 22 7]); EL311 B[ b G2 6 il
X (EH Bio Tek 2A+]); 3164 BUKE R CO, WAL H
Forma Scientific 2 #]); IX71 U5 E 52 6 AH 2 B (H
A Olympus 24 F]); PU AR B0 M 25 (MTT) 8 - Fig -+
Fluka /A 7); RPMI-1640 55723403 [E HyClone 2 7;
B 230 T Bz 1) s ), 38328 23 pr 4.

SEBG TN B S 40 P bk Hela bR ER DY %2 B K2 iR

.

1.2 AINTEUBERGTE RIS R

IRA LR 2R KPR 5k, 18
WD V4 A RCHU RSB RT A4, 40 Scheme 1
FiR.

CHO
X
OCH,COOH R—-—
PPA 0 Z
MW
(0]
1
7\
o ~\R
0]
2a~ 2t

2aR=345(0CHg); 2iR=245-(OCHs); 2q R = 3-OCH;4-OH

2bR =4-Cl 2jR=25-(OCHz); 2rR=2-NO,
2cR=2,3,4-(0CHg); 2kR=2-F 2s R =3-NO,
2d R =4-OCHj3 2l R=2,4-Cl, 2t R=4-NO,
2e R =2-OCHjy 2m R =2,3-Cl,
2f R=3,4-(0CH;), 2nR=2-Cl
2g R =4-Br 20 R = 3-OC,H5-4-OH
2hR=3,4-Cl, 2pR=4-OH

Scheme 1

1.2.1  RIF=Ark@-3-BR(1) 894 K

FREL 10.0 g (0.066 mol)Z<4 LM 'E T~ 250 mL HEJE
T, N 30 mL 2 RBERR, 7o BRI SORR, B
L 90 C, ThE 800 W, FliHRM 3 min, £ FIEREKS
P A, A2, INGE Sk, B3 78 20K
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fift, 150 mL CHClL #H 3 Ik, /- iiAHLZ, 15313 ME
HIVAWE. ] 10% NaHCO; 100 mL ¥%E%¢ 3 k)5, To/KBRIR
BT, WeZsBR 2SR, LAt
5, S EEER e, 19 5.09 g A A
# 57.6%. m.p. 103~106 CCCHRERY 101 °C); 'H NMR
(CDCls, 400 MHz) 8: 7.69 (d, J=8.0 Hz, 1H), 7.62 (t, J=
8.0 Hz, 1H), 7.15 (d, J=8 Hz, 1H), 7.10 (t, J=8.0 Hz,
1H), 4.64 (s, 2H).

1.2.2 2a~2n #4 %,

PL 3,4,5- — HAAE R H RN 30 8. 76 50 mL [R])E
PPN 0.10 g (0.7 mmol) A H A WaH-3-1d, 0.22 g
(1.1 mmol) 3,4,5- = LR AN 0.56 ¢ (10 mmol) &
SALBR, FRIN 10 mL AT 1 mL 7K, SRR,
2 L (TLC) M I s N ERR, A JsORE AR AR W €158
MUK, AR RO, AT A AR, s, FRERERS,
TR ).

(2)-3'4',5"- — H 5 L B I (2a): 3% (0 g A, 77K
68.2%. m.p. 173~175 °C (Lit.*!: 174~176 C); '"H NMR
(CDCls, 400 MHz) d: 7.82 (dd, J=8.0, 1.2 Hz, 1H), 7.66
(td, J=7.2, 1.2 Hz, 1H), 7.32 (d, J=8.0 Hz, 1H), 7.24 (t,
J=8.0 Hz, 1H), 7.20 (s, 2H), 6.84 (s, 1H, =CH), 3.96 (s,
6H, 2 X OCH3), 3.93 (s, 3H, OCHj3).

(Z)-4-AFE /A (2b): R AR, 7% 61.1%. m.p.
163~164 C (Lit."*: 162~163 C); '"H NMR (CDCl;, 400
MHz) J: 7.86 (d, J=8.4 Hz, 2H), 7.82 (dd, J=7.6, 1.2 Hz,
1H), 7.68 (t, J=8.8 Hz, 1H), 7.43 (d, J=8.4 Hz, 2H), 7.35
(d, J=8.4 Hz, 1H), 7.24 (t, J=7.2 Hz, 1H), 6.85 (s, 1H,
=CH).

(2)-2'3'4- = A SR I (2¢): sE 0 (bl 4, F= %
63.6%. m.p. 143~145 C (Lit.**): 142~144 C); 'H NMR
(CDCls, 400 MHz) ¢: 8.10 (d, J/=8.8 Hz, 1H), 7.82 (d, J=
8.0 Hz, 1H), 7.64 (t, J=8.0 Hz, 1H), 7.30~7.33 (m, 2H),
7.22 (t, J=8.0 Hz, 1H), 6.81 (d, J=8.8 Hz, 1H), 3.98 (s,
3H, OCHj3), 3.94 (s, 3H, OCHj3), 3.90 (s, 3H, OCH3).

(2)-4- TR FLAE W (2d): O REAE, 77376.9%. m.p.
135~137 “C (Lit.”": 135 C); '"H NMR (CDCls;, 400
MHz) d: 7.91 (d, J=9.0 Hz, 2H), 7.82 (dd, J=8.0, 2.0 Hz,
1H), 7.65 (t, J=8.0 Hz, 1H), 7.34 (d, J=8.0 Hz, 1H), 7.22
(t, J=8.0 Hz, 1H), 7.00 (d, J=9.0 Hz, 2H), 6.90 (s, 1H,
=CH), 3.89 (s, 3H, OCH3).

(Z)-2'- A HERE I (2e): BELEME, 773 65.1%. m.p.
166~168 C (Lit."*: 167~170 C); '"H NMR (CDCl;, 400
MHz) d: 8.32 (dd, J=8.0, 1.6 Hz, 1H), 7.82 (dd, J=8.0,
1.6 Hz, 1H), 7.65 (td, J=8.0, 1.6 Hz, 1H), 7.49 (s, 1H,
=CH), 7.38 (t, J=8.0 Hz, 1H), 7.33 (d, J=8.0 Hz, 1H),
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7.22 (t, J=8.0 Hz, 1H), 7.08 (t, J=8.0 Hz, 1H), 6.94 (d,
J=8.0 Hz, 1H), 3.91 (s, 3H, OCHj).

(2)-3'4- " WAL EOFEE, 77 65.9%.
m.p. 157~159 C (Lit!"": 160~162 ‘C); '"H NMR
(CDCls, 400 MHz) 6: 7.82 (dd, J=8.0, 2.0 Hz, 1H), 7.66
(td, J=8.0, 2.0 Hz, 1H), 7.55 (d, J=2.0 Hz, 1H), 7.52 (dd,
J=8.0, 2.0 Hz, 1H), 7.32 (d, J=8.0 Hz, 1H), 7.23 (t, J=
8.0 Hz, 1H), 6.96 (d, J=8.0 Hz, 1H), 6.89 (s, 1H,=CH),
3.99 (s, 3H, OCH3), 3.96 (s, 3H, OCHj).

(2)-4- P8 (2g): AR, =% 71.4%. mp.
170~173 °C (Lit.*™: 172 “C); '"H NMR (CDCl;, 400
MHz) §: 7.82 (d, J=8.0 Hz, 1H), 7.79 (d, J=9.0 Hz, 2H),
7.68 (t, J=8.0 Hz, 1H), 7.60 (d, J=9.0 Hz, 2H), 7.34 (d,
J=8.0 Hz, 1H), 7.25 (t, J=8.0 Hz, 1H), 6.83 (s 1H,
=CH).

(2)-3'4-F N (2h): 3% AR, 775 65.0%.
m.p. 186~188 ‘C; "H NMR (CDCls, 400 MHz) 6: 8.05 (d,
J=2.0 Hz, 1H), 7.82 (dd, J=8.0, 2.0 Hz, 1H), 7.69~7.73
(m, 2H), 7.53 (d, J=8.0 Hz, 1H), 7.37 (d, J=8.0 Hz, 1H),
7.26 (t, J=8.0 Hz, 1H), 6.77 (s, 1H, =CH); “C NMR
(CDCls, 100 MHz) 8: 184.5, 166.1, 147.4, 137.3, 133.8,
133.1, 132.5, 132.3, 130.8, 130.4, 124.8, 123.8, 121.3,
113.0, 110.0; ESI-MS m/z (%): 314 ((M+Na]*, 100).
Anal. caled for C;;HgO,Cl,: C 61.86, H 2.75; found C
61.62, H 2.64.

(2)-2',4",5'- = WA L R I (2i): o0 o [l 4k, 7=
54.5%. m.p. 191~193 “C; "H NMR (CDCls, 400 MHz) ¢:
7.94 (s, 1H), 7.83 (d, J=8.0 Hz, 1H), 7.64 (t, J=8.0 Hz,
1H), 7.48 (s, IH, =CH), 7.30 (d, J=8.0 Hz, 1H), 7.22 (t,
J=17.6 Hz, 1H), 6.53 (s, 1H), 3.98 (s, 3H, OCH3), 3.97 (s,
3H, OCHj3), 3.92 (s, 3H, OCH;); *C NMR (CDCl;, 100
MHz) &: 184.2, 166.4, 155.2, 152.3, 145.7, 143.2, 136.1,
124.5,123.1, 122.2, 114.4, 113.0, 112.7, 107.9, 96.2, 56.5,
56.4, 56.0; ESI-MS m/z (%): 335 ((M+Na]", 100). Anal.
caled for C;gH40s: C 69.23, H 5.13; found C 69.38, H
4.98.

(2)-2',5'- WA HE 0 I (24): o o (0 AR, R
70.0%. m.p. 146~147 “C; "H NMR (CDCls, 400 MHz) ¢:
7.90 (d, J=2.0 Hz, 1H), 7.82 (dd, J=8.0, 1.5 Hz, 1H),
7.65 (t, J=8.0 Hz, 1H), 7.45 (s, 1H, =CH), 7.32 (d, J=
8.0 Hz, 1H), 7.22 (t, J=8.0 Hz, 1H), 6.95 (dd, J=8.0, 2.0
Hz, 1H), 6.87 (d, J=8.0 Hz, 1H), 3.87 (s, 6H, OCH3); "*C
NMR (CDCl;, 100 MHz) J: 184.6, 165.9, 153.6, 153.4,
146.9, 136.6, 124.6, 123.3, 121.9, 121.8, 117.0, 116.7,
1129, 111.7, 107.1, 56.2, 55.8; ESI-MS m/z (%): 305

http://sioc-journal.cn/ 2567



BHlLE

([M+Na]+, 100). Anal. calcd for C;H4O4: C 72.34, H
4.96; found C 72.18, H 4.83.

(2)-2- 5 FEM (2K): R A, 773 65.5%. m.p.
144~146 "C; '"H NMR (CDCls, 400 MHz) &: 8.35 (t, J=
8.0 Hz, 1H), 7.84 (d, J=8.0 Hz, 1H), 7.69 (t, J=8.0 Hz,
1H), 7.40 (d, J=8.0 Hz, 1H), 7.36 (d, J=8.0 Hz, 1H), 7.15
(t, J=8.0 Hz, 1H), 7.23 (s, 1H, =CH), 7.20~7.31 (m,
2H); '*C NMR (CDCls, 100 MHz) §: 184.6, 166.2, 163.1,
160.5, 147.7, 137.2, 132.0, 131.6, 124.8, 123.8, 121.6,
120.7, 115.8, 113.1, 104.2; ESI-MS m/z (%): 263 ([M+
Na]", 100). Anal. caled for C;sHyO,F: C 75.01, H 3.75;
found C 74.86, H 3.61.

(Z)-2'4- Z AR 21): Rk, 3 73.5%.
m.p. 209~211 °‘C; '"H NMR (CDCls, 400 MHz) ¢: 8.31 (d,
J=8.0 Hz, 1H), 7.83 (d, J=8.0 Hz, 1H), 7.68 (t, J=8.0
Hz, 1H), 7.49 (d, J=2.0 Hz, 1H), 7.37 (dd, J=8.0, 2.0 Hz,
1H), 7.33 (d, J=8.0 Hz, 1H), 7.26 (t, J=8.0 Hz, 1H), 7.28
(s, 1H, =CH); "*C NMR (CDCl;, 100 MHz) §: 184.4,
166.1, 147.7, 137.2, 136.4, 135.8, 132.8, 129.9, 129.0,
127.5, 124.9, 123.9, 121.4, 112.9, 105.7; ESI-MS m/z (%):
314 (IM+Na]", 100). Anal. caled for C;;HgO,Cl,: C
61.86, H 2.75; found C 61.72, H 2.63.

(2)-2',3"- I (2m): R G AL, F2F 63.7%.
m.p. 206~209 ‘C; '"H NMR (CDCls, 400 MHz) ¢: 8.27
(dd, J=8.0, 2.0 Hz, 1H), 7.84 (d, J/=8.0 Hz, 1H), 7.68 (t,
J=8.0 Hz, 1H), 7.49 (dd, J=8.0, 1.2 Hz, 1H), 7.34 (d, J=
8.0 Hz, 1H), 7.31 (s, 1H, =CH), 7.31~7.35 (m, 2H); "*C
NMR (CDCls, 100 MHz) 6: 184.5, 166.2, 147.9, 137.3,
133.9, 132.5, 131.1, 130.3, 127.3, 124.9, 123.9, 121.3,
113.0, 112.8, 107.8; ESI-MS m/z (%): 314 ([IM+Na]",
100). Anal. calcd for C;HgO,Cl,: C 61.86, H 2.75; found
C 61.69, H 2.88.

(Z)-2-FAFEM(2n): RE AR A, 7% 66.7%. m.p.
139~141 ‘C; '"H NMR (CDCls, 400 MHz) ¢: 8.15 (d, J=
8.0 Hz, 1H), 7.62 (d, J=8.0 Hz, 1H), 7.58 (t, J=8.0 Hz,
1H), 7.47 (t, J=8.0 Hz, 1H), 7.26 (d, J=8.0 Hz, 1H), 7.33
(t, J=8.0 Hz, 1H), 7.35 (s, 1H, =CH), 7.22~7.26 (m,
2H); ESI-MS m/z (%): 280 ((M~+Na] ", 100).

123 20~2q ¥4 %,

PLOIEF 222 B3, 7E 50 mL [ B A
0.10 g (0.7 mmol) I —E(WM-3-d, 0.18 g (1.1 mmol)
LHEFEZM 10 mL VKBSTR, PRI 4 Wik ERR, iR
POPE SN, 2 O3 (TLC) WA S Y HERE, 45 50k ke
A 2R I A R -3 (1) W € e T R, AR R O K
PRI VKK, 98, FKVEE G, SrERA o
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AR ).

(2)-3"- LA T -4-F2 SRS T (20): TSR AA, 7= R
65.0%. m.p. 123~125 C (Lit.!"!: 121~123 C); "H NMR
(CDCls, 400 MHz) &: 7.82 (dd, J=8.0, 1.4 Hz, 1H), 7.65
(td, J=8.0, 1.3 Hz, 1H), 7.47 (d, J=2.0 Hz, 1H), 7.45 (dd,
J=9.0, 2.0 Hz, 1H), 7.01 (d, J=9.0 Hz, 1H), 7.32 (d, J=
8.0 Hz, 1H), 7.21 (td, J=8.0, 1.4 Hz, 1H), 6.84 (s, 1H,=
CH), 6.09 (s, 1H, OH), 4.24 (q, J=7.0 Hz, 2H), 1.52 (t,
J=17.0 Hz, 3H).

(2)-4- RN (2p): sesm (AR, 774 64.7%. m.p.
263~265 C (Lit.”: 261~263 C); "H NMR (CDCls, 400
MHz) 6: 9.07 (s, 1H, OH), 7.94 (d, J=8.0 Hz, 2H), 7.78~
7.81 (m, 2H), 7.50 (d, J=8.0 Hz, 1H), 7.33 (t, J=8.0 Hz,
1H), 7.00 (d, J=8.0 Hz, 2H), 6.85 (s, 1H, =CH).

(2)-3"- WA SE-4-FR LR I 2q): B3 (o [ A4, J= %
63.2%. m.p. 209~211 °C (Lit.*": 206~208 ‘C);'H NMR
(CDCls, 400 MHz) 6: 7.84 (d, J=8.0 Hz, 1H), 7.67 (t, J=
8.8 Hz, 1H), 7.51~7.54 (m, 2H), 7.34 (d, J=8.0 Hz, 1H),
7.25 (t, J=8.0 Hz, 1H), 7.03 (d, J=8.8 Hz, 1H), 6.89 (s,
1H, =CH), 5.99 (s, 1H, OH), 4.02 (s, 3H, OCHj,).

1.2.4 2r—~2t 4946 %,

DLAR AR I, 7 50 mL [ JEHE H n
A 0.10 g (0.7 mmol)#&If A MLME-3-H, 0.17 g (1.1
mmol) &P AHIEIR F I 2 g BilE — 4 — B8R 15 mL — 4%
e, B Y, 32 ETS(TLO) W 2 N, £F
JURE BURE A 2R I AW PR -3- T (1) 3 €5 58 6 R, 45k
BN g, T SETEE R DRSS, SR WA S
PR, SRR IS SR 2.

(2)-2-TH ARSI (2r): A, =% 57.9%. m.p.
205~207 ‘C; "H NMR (CDCl;, 400 MHz) d: 8.27 (d, J=
8.0 Hz, 1H), 8.04 (d, J=8.0 Hz, 1H), 7.83 (d, /=8.0 Hz,
1H), 7.73 (t, J=8.0 Hz, 1H), 7.67 (d, J=8.0 Hz, 1H), 7.54
(t, J=8.0 Hz, 1H), 7.31 (s, 1H, =CH), 7.24~7.29 (m,
2H); ESI-MS m/z (%): 290 ((M—+Na] ", 100).

(2)-3"-THH RS (25): B IE A, % 63.2%. m.p.
195~198 ‘C; '"H NMR (CDCls, 400 MHz) ¢: 8.84 (d, J=
2.0 Hz, 1H), 8.26 (d, J=8.0 Hz, 1H), 8.16 (d, J/=8.0 Hz,
1H), 7.85 (d, J=8.0 Hz, 1H), 7.73 (t, J=8.0 Hz, 1H), 7.65
(t, J=8.0 Hz, 1H), 7.42 (d, J=8.0 Hz, 1H), 7.29 (t, J=8.0
Hz, 1H), 6.90 (s, 1H, =CH); ESI-MS m/z (%): 290 ((M+
Na]", 100).

(2)-4-THEE RS (20): s EEAR, 722 73.7%. m.p.
210~212 °C (Lit.*": 206~208 C); "H NMR (CDCls, 400
MHz) §: 8.31 (d, J=8.0 Hz, 2H), 8.07 (d, J=8.0 Hz, 2H),
7.84 (d, J=8.0 Hz, 1H), 7.72 (t, J=8.0 Hz, 1H), 7.38 (d,
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J=8.0 Hz, 1H), 7.29 (t, J=8.0 Hz, 1H), 6.88 (s, 1H,
—CH).
1.3 5-5-4,6-—FHEEBRITEYHEK

DL 4-50-3,5- “HIHIRWy . S LR WRRIR. K %
e R ek, I =20 e il e% 5-5-4,6- . F RS
144, 0 Scheme 2 7.

OH OCH,COOH
CICH,COOH H,S0,
HyC CHy HyC CHs T
c Cl
3

Scheme 2

1.3.1 4-F-3,5-=F A RALTE (3896 &

FREX 8.4 g (0.21 mol) NaOH ¥ T- 50 mL /K, 4RJ5
TN 9.4 g (0.06 mol) 4-5-3,5- I FEIKW, HiEEwmits,
I 11.5 g (0.12 mol)H 4R, WU th, IRAWIAE
100 CHHIN 4 h, VKA, R SRR 18T
pH H 4 2 A4+, $tE 30 min J&, REPEFAEHLE, AR E
450019 9.73 g FTEERIR AR A, 772 75.4%. m.p. 104~106
COECHkERY 100~103 C); "H NMR (CDCls, 400 MHz)
J: 6.68 (s, 2H), 4.66 (s, 2H), 2.36 (s, 6H).

1.3.2  5-32-4,6-=F AR = Ak a-3-B7 (4) 896 A%,

FREX 12.3 g (0.057 mol) 4-5(-3,5- "~ HIILA4A LR,
T 150 mL ¥k H,SO,H, 7E 90~95 Cili =AY 15
min, RARNBERRA (0, AHIE S, B 500 mL ik
AKH, BT R L AR, o uE IS KT, AL, FEE
ghin 1T 8.24 g ik A 44, 72 73.4%. m.p. 136~139
COCHkERY 137~140 C).

1.3.3 5a~5c 894,

DUGHRIR R 1 BH. 78 50 mL [ L i
0.14 g (0.7 mmol) 5-5-4,6- I K2 I — SR -3,
0.20 g (1.1 mmol) X R A FHE | 2 g Bk =44k 4R A 15
mL ST, AR RN, 2 A (TLC) Wil 2
BEFE, £ JEURE SRR AL 5-50-4,6- — HI LRI — S0k -3-
(R o e ok, Bk . ok ug, S B e i
eI, DERIROR R GE IS AR i, SRR (i o B A
F=).

(2)-5--4,6- — W He-4'- RS 1] (Sa): 2% € [l 44, 7~

Chin. J. Org. Chem. 2013, 33, 2565~2571
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K 68.4%. m.p. 229~231 ‘C; '"H NMR (CDCls, 400 MHz)
8: 7.75 (d, J=8.0 Hz, 2H), 7.57 (d, J=8.0 Hz, 2H), 7.06
(s, 1H), 6.75 (s, 1H, =CH), 2.73 (s, 3H, CH3), 2.51 (s,
3H, CH;); °C NMR (CDCls, 100 MHz) §: 184.3, 164.2,
147.5, 142.6, 1352, 131.8, 131.3, 131.1, 130.4, 128.9,
128.6, 122.6, 118.4, 115.1, 112.5, 22.5, 15.3; ESI-MS m/z
(%): 387 ((M+Na]", 100). Anal. calcd for C,;H,,0,CIBr:
C 56.12, H 3.31; found C 56.26, H 3.17.

(2)-5-5-4,6- — F B -3"-fiFf 1 B8 I (Sb): 28 €4 [A] 44,
FEER 62.7%. m.p. 242~245 ‘C; 'H NMR (CDCls, 400
MHz) J: 8.81 (s, 1H), 8.24 (dd, J=8.0, 2.0 Hz, 1H), 8.11
(d, J=8.0 Hz, 1H), 7.63 (t, J=8.0 Hz, 1H), 7.16 (s, 1H),
6.82 (s, I1H, =CH), 2.74 (s, 3H, CH3), 2.53 (s, 3H, CH;);
3C NMR (CDCls, 100 MHz) d: 184.1, 164.4, 148.6, 148.3,
146.7, 137.8, 136.6, 134.0, 130.7, 129.8, 125.4, 123.8,
118.2, 112.1, 109.0, 22.6, 15.0; ESI-MS m/z (%): 353
([M+Na]+, 100). Anal. caled for C;H;NO,CI: C 61.91,
H 3.64, N 4.25; found C 61.78, H 3.49, N 4.12.

(2)-5-5-4,6- — F 32" 4~ SFEE(Sc): o [ A,
FEE 65.3%. m.p. 239~243 ‘C; 'H NMR (CDCls, 400
MHz) ¢: 8.25 (d, J=8.0 Hz, 1H), 7.48 (d, J=2.0 Hz, 1H),
7.35 (dd, J=8.0, 2.0 Hz, 1H), 7.20 (s, 1H), 7.07 (s, 1H,
=CH), 2.74 (s, 3H, CH;), 2.51 (s, 3H, CH;); "C NMR
(CDCl;, 100 MHz) 6: 184.2, 164.3, 148.1, 146.5, 142.0,
136.4, 135.3, 131.6, 130.5, 129.2, 126.7, 125.3, 118.0,
114.4,112.6, 22.3, 15.2; ESI-MS m/z (%): 377 (M~+Na] ",
100). Anal. calcd for C;H,;0,Cl;: C 57.71, H 3.11; found
C 57.58, H3.22.

1.4 4,6,7-=F EAEET A 49 696

PL 2,3,5- —HHEIOR N, WO IREIR . R HEEAT
A ERL, = ROV 4,6,7- = R AT A
%), 4N Scheme 3 Fr7n.

OH OCH,COOH
H
Ittt 254
HsC CHs HaC . CHs
CHs N CHO
(e}
CH;,
7
Scheme 3

1.4.1 23,5-=FERKEATER(6)4T 4R
FREX 8.4 g (0.21 mol) NaOH ¥ - 50 mL /K, X5
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B 8.2 g (0.06 mol) 2,3,5-= LAWY, HiiEmitn,
TN 115 g (0.12 mo)S LR, WU N, REYILE
100 “C R N 4 h, JKIGAH], TR ERIR I 5
pH A 2 ZiAy, $itdE 30 min Ji, i yEASHL S, JH ZBEE
4519 8.33 g IR Ah 4, F=#71.6%. m.p. 131~133
C (CCHERED 130~131 C); 'H NMR (CDCls, 400 MHz)
5: 6.69 (s, 1H), 6.45 (s, 1H), 4.67 (s, 2H), 2.28 (s, 3H,
CH3), 2.24 (s, 3H, CH;), 2.17 (s, 3H, CH3).

142 4,6,7-= % 3K F = Ak vh-3-BR(T) 894 A%,

FREL 11.1 g (0.057 mol) 2,3,5-=HIIKA LR, W
T 150 mL ¥ H,SO, 1, #£ 90~95 “C it - . 15 min,
TERAE PRk AT 0, YA EI RS, BN 500 mL VKK,
AT R B [EAA, YRS KYE, AR, AR A A S
73 6.68 g MK, % 66.6%. m.p. 90~93 C(LHk
1£532 88~90 °C) ; 'TH NMR (CDCls, 400 MHz) 6: 6.65 (s,
1H), 4.59 (s, 2H), 2.54 (s, 3H, CH3), 2.32 (s, 3H, CH),
2.18 (s, 3H, CH3).

143 12ERAATA 4 8a~8b 4946

7E 50 mL [FJIEEHF A 0.12 g (0.7 mmol) 4,6,7-
= FEIR I AR -3, 0.15 g (1.1 mmol) 2-F4 3k
AR, 2 g Bk =4 AL AR 15 mL SR, il
EFE SN, R EIE(TLC) MR s B JERE, A7 Rk s f
Wb 4,6,7- = HIRE IR TT SRR -3 - 1) i 5 R, 15
RSN, ik, U R A o VR S, DB R v 4
JE AR i, SRR oy A ).

(2)-4,6,7-— F JE-2'- A L RSl (8a): 20 (4 [d] 44, ™=
# 66.7%. m.p. 219~221 ‘C; '"H NMR (CDCls, 400 MHz)
d: 8.30 (d, J=8.0 Hz, 1H), 7.35 (t, J=8.0 Hz, 1H), 7.33 (s,
1H), 7.07 (t, J=8.0 Hz, 1H), 6.76 (s, 1H), 6.93 (d, J=8.0
Hz, 1H), 3.91 (s, 3H, OCHj3), 2.61 (s, 3H, CH3), 2.35 (s,
3H, CHs), 2.32 (s, 3H, CH;); ESI-MS m/z (%): 317 ((M+
Na]", 100).

(2)-4,6,7- = H HE-3" 4'- - I 4 SE 5 i (8b): o €[]
1K, 2% 69.6%. m.p. 213~215 ‘C; '"H NMR (CDCls, 400
MHz) d: 7.69 (d, J=2.0 Hz, 1H), 7.41 (dd, J=8.0, 2.0 Hz,
1H), 7.25 (s, 1H, H-1), 6.95 (d, J=8.0 Hz, 1H), 6.77 (s,
1H), 4.00 (s, 3H, OCHj3), 3.95 (s, 3H, OCHs3), 2.61 (s, 3H,
CH3), 2.36 (s, 3H, CH3), 2.32 (s, 3H, CHs); ESI-MS m/z
(%): 347 ((M+Na]", 100).

1.5 MTT JERIMR B & [ K16

UM 4O kE, ] RPMI-1640 15383 T CO, 4
37 C, 5% CO, MIFIVESE N5, 2 M e 5 FH e 2
BT A AR AR K Ah T o B K R Al e L 5 < 10°
ANmL [ R T 96 FLEFFRMCR, &40 100 uL. X
H, SEALIMARFIREESZ A &), F2hi 4 D4,

2570 http://sioc-journal.cn/
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FpA® 3 APATAL, s AR R (LA R A
FHAE X IR, N2y se ¥ )1 CO, At TR #E 37 °C, 5% CO,
PRRJE R 5557 48 h, RJERFLHINA 5 mg/mL MTT
W 20 pL, REER59E 4 h g, WFE BIEW, B
150 uL DMSO, F%¥% 10 min (60 X/min))&, ] H shEEkR
T 490 nm P AR & B RE(ODYE, HUH-41- P41,
HEESLE 3 k. LB R, A0 M Aris o o A ah 2l
ek, JHPRGETH SRR NRE L I ICs B, AR WA 1.
AN HLAFT5 R Y%= (FE ih 41734 OD fH— =% (14L)/
(R HEZH 13 OD . — ¥ F14L) X 100%

2 HER511E
21 HEMHEK

DAZRAR 08 O JSUREEAT 2R 9 — AW -3- I & i Iy,
FERAN G, B RS R ST IR, VAT 55
%, WEATLLURAE Y T ORHR, Hn] kAR 4y 0] DG 3E,
HHAT 5> T SR A m e R AL AEAR AT, W n RE R AELE
WAL, AEREAT 4,6,7-— FHOR I Mg -3 2 5-5-
4,6~ FIE IR I SR -3- [ [ 25 BRI, AR R I A
IR -3- WS Ui ) e /D TR 2, P B i . JRIR BT
D5 AR PPA LG INFARIAL L PPA T bt id, IRiR
FR =i P, P R N I A K, SR R
VEN] AR I I TR) 58 U MY.(20 min BARY), 55 =R
BN, B AR P RO IR AT A

FEMAT RS & i, 1 26 2538 T s dm o, AR R
I ] DA 5 N 1) P 50 8, L SI2 6 Ji 47E  R L A TR A
10 HLR SABANZE S 3 0f, DRGSR SCHRRHGE 14 77 V04 T
AR BN R, R T SRR A AR
W, SN I TR 0 DLUKES R AR v 7, k&R
FRAEMEALT; — &L CHLCL MRS, Bl =44 — 554
AT, =P iEARLG, B — R U R AR 5,
B S N HEAT, e DO BT, i A T
BT E IR TE B, 59 AR I 5 25 15 | G 1 (1) 05
S ;58 R T R R s S AR BRAEh R A, R S
TRy B, S =MoL LA B AR, — 2 miit =k
TRRIIBE AN AR AR, A TR EE Bk N, T H
N AR, I BCRE, oA EAR A, 2 e N g
W, I8 G AR, PR R 4 R A 4
22 E£WEMN

X HARMEAEY) 2a~2t, Sa~5c, 8a~8b, KH I
FEAH UM R (MTT) St g s . Ll (250 s T RSB AT 24
Xt N B 200 40 M (Hela) R AR AL i 8 3 142, BH 44 5% 1
Y PR 25482 I (Paclitaxel), ARSEHRUNE 1 B
7N, A6EW) 2b, Sb, 2s 1 2g HATIRUF ARSI IR v P,
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AN S 1Cs0 43 7k 44.3, 31.1, 43.8 F141.9 umol/L.
M 1T LAE W, ERE B 3 L5 NFEIEART-Hibh
TS TEER S AE B IR 407 5| N 2 T T DA g
PE; 76 B 38 3L 5 NIRRT IR G A T 8 m, 1R
IR EOR RA FFE— D R AT

£1 Histha¥ 2a~2t, 5a~5¢, 8a~8b SN IFME
(ICsg, pmol/L)

Table 1 [n vitro antitumor activities of target compounds 2a~
2t, Sa~5c, 8a~8b against Hela cell line (ICso, pmol/L)

Compd. ICsy/(umolsL™") Compd. ICs¢/(umoleL ™)
2a >200 2n 182.6
2b 443 20 135.6
2¢ >200 2p 88.9
2d 169.9 2q 136.5
2e >200 2r 193.2
2f 196.4 2s 43.8
2g 41.9 2t >200
2h 89.9 5a 75.5
2i >200 5b 31.1
2j >200 5c 100.3
2k 86.9 8a 186.2
21 97.7 8b >200
2m 118.8 Paclitaxel 6.5

3 4t

ALUNHFA LR 2,3,5-=HHRIKY . 4-5-3,5- I
By W OBRUL S 2 Fh oy A oh k), dlak =0 oW
WG T A AR 5-5-4,6- — H HEAE I J2
4,6,7-— FH LRSI — PP T 3L 25 ANFEIAT A4, b 9
ARG, 1 UK O e S 1 T % R I B
7 ) DR v () A4 R I — SR -3, 1% 5 VA R KK
AR N IRE]. PRAMUMIRT S PR SR R W, 4 H bRk
AR N B SRR LI Hela HAT B4 A5 .
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