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Abstract Eight novel chalcone compounds la~1h were synthesized by esterification, methoxymethyl
protection or methylation, hydrazidation, oxidation, aldol condensation, deprotection, O-farnesylation or
O-prenylation respectively using 3,5-dihydroxybenzoic acid as starting material in overall yields of 5.6%~
46%. Their structures were confirmed by *H NMR, *C NMR, IR and MS spectra. Target compounds were
screened with three international standard models for biological activity. Results showed that 1b against
model CAT-B and 1e against model CDC25 possessed the good inhibition activity.
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NMR ] Bruker-DRX500; Bruker-AV400, (CDCls,
Acetone-ds, DMSO-dg %57, TMS i WAR)IIE. MS %
(El, FAB, ESI)[] VG Autospec-3000, SHIMADZ qp-500
T5E; IR % F Bruker Tensor-27 (KBr [k A i5)I5E; 5 55
F XRC-1 B 5 s s S 58 (L2 ARARAE). 5 BESON: F
FHARFE My A2 Al B8 o b 23X 7, 2 R 2 A T e A
BT B )

12 24- 2)

I 14.0 g (100 mmol)JE7K ZnCl,, 30 mL #KESTR, %
BHRFEINBAETC K ZnCl, SE 4. Pead s fik i 11.00
g (100 mmol) 1,3-—F2FAM), [HlFRAY 1 h. KN
A 100 mL yKaKHr, T pH AEZ 2, #rif KR4kt

ERIR AR, SEH AR, JKUE, TEEHLIPEEEHIR S 1A
2 115 g, W&N 76%. mp. 143~144  (Crmrfa™
142~144 ); *H NMR (400 MHz, CDCl3) d: 2.55 (s, 3H,
CHs), 5.82 (s, 1H, ArH), 6.35 (d, J=8.5 Hz, 1H, ArH),
6.39 (s, 1H, ArOH), 7.63 (d, J=8.6 Hz, 1H, ArH), 12.6 (s,
1H, ArOH).

1.3 2- -4 (3)

I 3.07 g (20.2 mmol) 2, 14.4 g (104 mmol) /K
K,CO;3 1 50 mL Jo/K A, In#hdi P AE A ENR 5 354,
[ S 22183 i 8.0 mL (104 mmol) 5 FF i FRY gk A
10 mL Jo/K IR B TR A, TR 3.5 h, TLC SRS %
N2 JURE T %, DERRIE AR 5T, FH 2D e oA R [ A,
GIF, WIRZERRER, L MR LER) @ V(AR =1 :
7 VR REIRAE E AT A MR A 3 3.01 g, eE
76.2%. 'H NMR (400 MHz, CDCl;) 6: 2.54 (s, 3H,
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COCH,), 3.45 (s, 3H, OCHs), 5.18 (s, 2H, OCH,0), 6.52
(dd, J=8.5, 2.4 Hz, 1H, ArH), 6.57 (d, J=2.4 Hz, 1H,
ArH), 7.63 (d, J=8.5 Hz, 1H, ArH), 12.6 (s, 1H, ArOH).
1.4 3,5- (4)

I 4.00 g (25.9 mmol) 3,5- “FFFEIKHR, 12 mL /K
A2 mL 30% NaOH ¥, [FIINZet8in 25 mL (263
mmol)fi R — SR 30% NaOH ¥, #iih pH 14
£ 9~10, AL 95 , WIZUHE 2.5 h. ARk 5 40

FEBirE 1 oh EEER, TR KPR A,
T4, 7344519, YK 86.2%. mp. 38~41 ;'HNMR
(400 MHz, CDCls) §: 3.80 (s, 6H, ArOCHj3), 3.87 (s, 3H,
CO,CHy), 6.62 (t, J=2.4 Hz, 1H, ArH), 7.12 (d, J=2.4
Hz, 2H, ArH); IR (KBr) v: 2959, 1717, 1598, 1457, 1300,
1158, 887 cm™*; MS (El) m/z (%): 196 (M, 100), 165
(90), 138 (48), 122 (45),.

15 3,5- (5)

TEREAT AL A /K A B I =0 im N 10.0 g (65
mmol) 3,5- " FEHEIE IR, 300 mL HIEE, 120 mL 3R g,
5.23 g % FAERRATR, 1o th R N = AR 1)K, 4 h 41k
BNE, AR ERR A 2 rh (1) FRBEFD IR CUbe, N 10 mL 1
M NaHCO3 %7, 1150 mL Z. /2 s H 3k, & If,
110 mL /K BE¥k SR CEEAH, HIJCKBRER BT, Welk
WG A A4 5 10.2 g, W% 93.5%. m.p. 163~164
‘C; 'H NMR (400 MHz, CDClI,) &: 3.88 (s, 3H, CO,CHy),
6.42 (t, J=2.4 Hz, 1H, ArH), 7.02 (d, J=2.4 Hz, 2H,
ArH).

1.6 3,5- (6)

% 8.70 g (51.7 mmol) 5, 28.8 g (208 mmol) /K
K,COs, 250 mL Jo/K N, [l 2445 HE T 1 ig i A 16
mL (208 mmol)% 5L LR, ARSEFiFE Y 3 h, JERR
WA 5, H 50 mL P ESEE AR B X, A IR
R, ZEBR KRN S, AR A > Sk )
A B IR BR LA ML EE. 1100 mL 2R Z sk %
eI, AR 2R A MR Lt iRy 6 11.8 g, Wk
89%. 'H NMR (400 MHz, CDCls) 8: 3.46 (s, 6H, OCHj),
3.87 (s, 3H, CO,CHs), 5.20 (s, 4H, OCH,0), 6.88 (t, J=
2.4 Hz, 1H, ArH), 7.16 (d, J=2.4 Hz, 2H, ArH).

1.7 35- (7a)
1 5.00 g (25.5 mmol) 4, 25 mL 50%7K & ik, THi 85
SRV 2 he A HIET O LA, s, TSR A
459, mp. 170~171 . ¥ 2P NG RN 4.5 g [ 445
F33mL HZE, BN 25 mL 25%% /K F1 10 mg FHE: RS 1
eI PG T I AL B (TBBA), Hii$k, N 53 g 27%(1)
Ks[Fe(CN)e /K, 5 hilviit i 11~15 , WV 5h,

JEER RN AR B S, o0 R)Z, A 30 mL R
VEKH 3 Wk, &9, 1 20 mL KPSk, e H s
JG, UL (LR TR) - V(i) =1 © 2 RPelis], s
FEZATIS A4k 72 3.00 g, K 71%. m.p. 46~48
'H NMR (400 MHz, CDCl5) d: 3.86 (s, 6H, ArOCH,), 6.71
(t, J=2.4 Hz, 1H, ArH), 7.02 (d, J=2.4 Hz, 2H, ArH).
9.92 (s, 1H, CHO); IR (KBr) v: 2943, 2842, 1699, 1600,
1470, 823 cm %, MS (El) m/z (%): 166 (M*, 100), 135
(26).

1.8 3,5- (7b)

Y5 7a (G TR, F3HPIRIBA Th, R 68%. 'H
NMR (400 MHz, CDCl,) 6: 3.49 (s, 6H, OCHj), 5.22 (s,
4H, OCH,0), 6.98 (t, J=2.4 Hz, 1H, ArH), 7.22 (d, J=2.4
Hz, 2H, ArH), 9.91 (s, 1H, CHO).

1.9 2-  -4- -3,5- (8a)

76 N PR3 I E e in A 2.52 g (12.9 mmol)
3 fl12.20 g (12.9 mmol) 7a, 7EHEHE RN 83 mL 14.2%
KOH Z Wi, = piek22 h, M o it E A4 .
e LT AR, 10 mL JKYEE, TG CREE S TS
TEER A A 8a 3.10 g, K 70%. m.p. 100~102 ;
'H NMR (400 MHz, CDCI3) : 3.49 (s, 3H, OCH), 3.85
(s, 6H, ArOCHj3), 5.23 (s, 2H, OCH,0), 6.54 (t, J=2.4 Hz,
1H, ArH), 6.60 (dd, /=8.8, 2.4 Hz, 1H, ArH), 6.65 (d, J=
2.4 Hz, 1H, ArH), 6.79 (d, J=2.4 Hz, 2H, ArH), 7.53 (d,
J=15.2 Hz, 1H, ArCOCH=), 7.81 (d, J=15.2 Hz, 1H,
=CHAr), 7.85 (d, J=8.8 Hz, 1H, ArH); IR (KBr) v: 3436,
2839, 2368, 1642, 1579, 1208, 845 cm ™ *; MS (El) m/z (%):
344 (M™, 100), 299 (30), 207 (43).

1.10 2-  -3,54- (8b)

Y5 8a MG IRl 3 E A Ak 8b, IE 77%.
m.p. 96~97 °C; *H NMR (400 MHz, CDCl;) §: 3.49, 3.51
(each s, 3H, 6H, OCHs), 5.21, 5.23 (each s, 4H, 2H,
OCH,0), 6.59 (dd, /=8.8, 2.4 Hz, 1H, ArH), 6.64 (d, J=
2.4 Hz, 1H, ArH), 6.82 (t, J=2.0 Hz, 1H, ArH), 6.99 (d,
J=2.0 Hz, 2H, ArH), 7.20 (d, J=15.6 Hz, 1H, ArCO-
CH=), 7.79 (d, J=15.6 Hz, 1H, =CHAr), 7.84 (d, J=
8.8 Hz, 1H, ArH), 13.2 (s, 1H, ArOH); IR (KBr) v: 3436,
2954, 1647, 1571, 1252, 1041, 851 cm ™ *; MS (El) m/z (%):
344 (M", 96), 359 (100), 207 (78), 181 (85), 167 (70), 137
(50).

111 2'.4- -3,5- (1a)

I 369 mg (1.1 mmol) 8a, HIA 35 mL HfE, fnfin|

JLJE N 15 mL 3 molsL ™ ) AR BRIV . 20 min J5 15 15 %
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. Ve EIBT HORE BB ERIR AR A, 10 mL KBRS, TS
FIE B 28 449 1a 297 mg, W% 92.2%. m.p. 96~97  ;
'"H NMR (500 MHz, Acetone-ds) o: 3.83 (s, 6H, OCHy),
6.37 (d, J=2.3 Hz, 1H, ArH), 6.46 (dd, J=8.8, 2.3 Hz,
1H, ArH), 6.57 (s, 1H, ArH), 7.01 (s, 2H, ArH), 7.78 (d,
J=15.4 Hz, 1H, ArCOCH=), 7.92 (d, J/=15.4 Hz, 1H,
=CHAr), 8.12 (d, J=8.8 Hz, 1H, ArH), 9.50 (s, 1H,
ArOH), 13.2 (s, 1H, ArOH); IR (KBr) v: 3235, 2967, 1629,
1281, 1059, 969 cm *; MS (FAB") m/z: 301 (M" +1).
1.12 3,52 4- (1b)

5 1la & oy ik . R TERR RS RS, W5
pHEZR 5, 30 mL 4 LFEEAE 3k, AJF, H15mL
IKPEEE, TR R BT, AR BERR I 75 793 11 €5 i Ak
1b 195 mg, Y% 90%. m.p. 136~138 C; *H NMR (400
MHz, DMSO-ds) 6: 6.28~6.41 (m, 3H, ArOH), 6.68 (s,
2H, ArOH), 7.57 (d, J=15.4 Hz, 1H, ArCOCH=), 7.92
(d, J/=15.4 Hz, 1H, =CHAr), 8.12 (d, J=8.9 Hz, 1H,
ArH), 9.49 (s, 2H, ArOH), 10.8 (s, 1H, ArOH), 13.4 (s,
1H, ArOH); IR (KBr) v: 3420, 2853, 1635, 1599, 1151,
843 cm % MS (FAB") mlz: 543 (2M ™ —1).

113 2-  -35- -4 (1c)

¥ 97 mg (0.32 mmol) 1a %1 5 mL Jo/K AR, AnA
0.2 g (1.8 mmol) /K Na,COs, HNFRIG, N - -
1EWe F5 9 (trans, trans-Farnesyl bromide) 0.09 mL (1.8
mmol)Fl 1 mL Jo/K A2 TR AL 2 h JE st 1k [,
JEBR NaCOs [MlfAikitr, WIMIVER M A, (KRR
)5, H V(IR CHE) - ViR mik) =1 : 3 AUt fit
AT M a4k 1c 95 mg, W% 59%. m.p. 129~
131 ; 'H NMR (500 MHz, CDCly) §: 1.59, 1.67, 1.74
(each s, 6H, 3H, 3H, CHs) 1.97~2.14 (m, 8H, CH,), 3.83
(s, 6H, OCHs3), 4.57 (s, 2H, CH,), 5.09, 5.47 (each s, 2H,
1H, CH=), 6.41~6.49 (m, 3H, ArH), 6.76 (s, 2H, ArH),
7.52 (d, J=15.4 Hz, 1H, ArCOCH=), 7.78~7.82 (m, 2H,
=CHAr, ArH); **C NMR (125 MHz, CDCls) §: 15.9, 16.6,
17.6, 25.6, 26.1, 26.6, 39.4, 39.6, 55.4, 65.2, 101.7, 102.7,
106.3, 108.2, 113.9, 118.4, 120.8, 123.4, 124.2, 131.1,
131.2, 135.4, 136.6, 142.1, 144.2, 161.0, 165.6, 166.6,
191.6.

114 2-  -35- -4 (1d)

Ix 300 mg (1.0 mmol) 1a % T 10 mL Jo/KAEH,
A 0.3 g (5.4 mmol) 57K Na,COs, JnFAEI, 0 5%
H 5L (prenyl bromide) 0.11 mL (1 mmol)F1J5/K P 5

mL 4R A, 3 h Gt b V. S 1c W],
VIR ZBE) - VAR =1 4 Ui, FERFENT
R EERIR S A& 1d 248 mg, 1% 67.9%. m.p. 171~174
: 'H NMR (500 MHz, CDCl5) ¢: 1.75, 1.80 (each s, 3H,
3H, 6H, CHj), 3.83 (s, 6H, OCH3), 4.56 (d, J=6.7 Hz, 2H,
CH,), 5.48 (t, J=1.1 Hz, 1H, CH=), 6.47~6.48 (m, 2H,
ArH), 6.52 (t, J=2.3 Hz, 1H, ArH), 6.77 (d, J=2.2 Hz,
2H, ArH), 7.52 (d, J=15.5 Hz, 1H, ArCOCH=), 7.78 (d,
J=15.0 Hz, 1H, =CHAYr), 7.81 (d, J=8.2 Hz, 1H, ArH);
BC NMR (125 MHz, CDCly) 6: 18.2, 25.7, 55.4, 65.1,
101.6, 102.7, 106.4, 108.2, 113.9, 118.6, 120.8, 131.1,
136.6, 139.1, 144.2, 161.0, 165.6, 166.6, 191.6; MS
(FAB™) mlz: 369 (M +1).
1.15 3,5,2" -4' (1e)

5 1c BIERBOTEARN. 33 ERK e, IR 64%.
m.p. 165~167 ; 'H NMR (500 MHz, DMSO-d) o:
1.60~2.07 (m, 20H, CHg, CH,), 4.63 (s, 2H, CH,), 5.05,
5.40 (each s, 2H, 1H, CH=), 6.27~6.68 (m, 3H, ArH),
6.69 (s, 2H, ArH), 7.60 (d, /=15 Hz, 1H, ArCOCH=),
7.80 (d, J=15 Hz, 1H, =CHAr), 8.21 (d, J/=8.9 Hz, 1H,
ArH), 9.46 (s, 2H, ArOH), 13.38 (s, 1H, ArOH).

1.16 2-  -3,54- if  3,2-

-5,4'- (1g) 3,52- -4

(1h)

I 400 mg (1.47 mmol) 1b ¥ T 13 mL JE/K A HR, Jin
A 2.03 g (19 mmol) /K Na,COs, InFmly, iihn it 5+
%45 55 (prenyl bromide) 0.3 mL (3.1 mmol)F1J5 /K P4
5 mL 41 IRR A, 20 hJE TLC BRI SN 28 JsUR) A3 2k
HAER TR =8, b . JEAbH S 1d A A, fiE
KEENT, T (IR ZHES) © V(A B =1:20~1: 2
PR HEAT B0 BEVE I 4 & ) 1f~1h.

1 kiR, 70 mg, W% 10%. m.p. 124~126
'H NMR (500 MHz, CDCl,) d: 1.77, 1.81 (each s, 9H, 9H,
CHs), 4.53 (d, J=6.7 Hz, 4H, CH,), 457 (d, J=6.7 Hz,
2H, CH,), 5.47~5.51 (m, 3H, CH=), 6.47~6.57 (m, 3H,
ArH), 6.79 (d, J=1.5 Hz, 2H, ArH), 7.52 (d, /=15.4 Hz,
1H, ArCOCH=), 7.78 (d, J=15.3 Hz, 1H, =CHAr),
7.80 (d, J=8.7 Hz, 1H, ArH); °C NMR (125 MHz,
CDCl,) d: 18.2, 25.8, 25.9, 64.9, 65.1, 101.6, 103.9, 107.1,
108.1, 108.3, 113.9, 118.5, 119.2, 120.6, 131.1, 136.5,
138.7, 139.2, 144.4, 160.2, 165.6, 166.6, 191.7.

19 A #ta i 44, 80 mg, WK 13.3%. m.p. 139~142

: 'H NMR (500 MHz, DMSO-dj) &: 1.71, 1.74 (each s,
6H, 6H, CH3), 4.48 (d, J=6.3 Hz, 2H, CH,), 452 (d, J=
6.5 Hz, 2H, CH,), 5.42~5.43 (m, 2H, CH=), 6.42~6.98
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(m, 5H, ArH), 7.66 (d, J=15.4 Hz, 1H, ArCOCH=), 7.89
(d, J/=15.3 Hz, 1H, =CHAr), 8.25 (d, J=8.9 Hz, 1H,
ArH), 9.64 (s, 1H, ArOH), 13.41 (s, 1H, ArOH); *C NMR
(125 MHz, CDCl5) ¢: 18.2, 25.8, 65.0, 65.2, 101.8, 104.5,
107.6, 108.3, 114.0, 118.7, 119.2, 121.0, 123.1, 131.2,
136.9, 144.0, 157.0, 160.5, 165.7, 166.6, 191.7; MS (FAB™)
mlz: 409 (M"+1).

1h o gk, 56 mg, Y 11.1%. m.p. 155~156
‘C; ™M NMR (400 MHz, DMSO-d¢) d: 1.70, 1.73 (each s,
3H, 3H, CHs), 4.60 (d, J=6.6 Hz, 2H, CH,), 5.40 (t, J=
6.0 Hz, 1H, CH=), 6.36~6.53 (m, 3H, ArH), 6.71 (d, J=
1.6 Hz, 2H, ArH), 7.60 (d, J=15.4 Hz, 1H, ArCOCH=),
7.81 (d, J=15.4 Hz, 1H, =CHAr), 8.22 (d, J/=9.0 Hz,
1H, ArH), 9.50 (s, 2H, ArOH), 13.42 (s, 1H, ArOH);
B3C NMR (100 MHz, DMSO-dg) 6: 18.1, 25.5, 65.0, 101.6,
105.3, 107.2, 107.9, 113.8, 119.1, 120.8, 132.7, 136.2,
138.1, 158.7, 165.2, 165.5, 191.8; MS (FAB") m/z: 341
(M+1).
1.17

AT T 3 A Bl PR MERL R G %, FSR A ELISA
J7vE, AR o ) B AR T bR 8 1 A [ I T
ML A MBIROR, PAI-L ARSI (345 ifi 4 Fr A
), HIER T 348 B A s I A 1 (PAI-1)
(MBI 2 VR IRE AL | B LT3l I s 4 [N 1
(PAI-L), {EALEWIEGEIRE 30 pgemL " F, SZIRFE 1
I FSEFRE T 105 min. CDC25 A AMEETY (i i (1
), HREA T 440 M o 248 B IR 25 Rk A
R (CDC25) M. 4311 FH B R 40 o) 24 )]
HIHE DA 25 Fk 1) B FUBER I (CDC25). {EAL Sk X 25
pg/mL R EESE R T #AR & (1 120 min. CAT-B &AMt
R(Prir s As B A, Bk 73 HRARE AN
B(CAT-B) I 4 il 7). 43 F H 8 s 2 41 21 A g
B(CAT-B), Ak &k 2.5 pgemL ™ F, 323l Hh 45
THEARER 1 45 min,

WEY 4G R, AE A pHAE, T RAE—2
SN A S B TR AT FREAL, 9 T AN pH (B 5 R
PO INOCR, iR, SONAR R pH E 9 I, I

FIHAL 7a Fl 7o (M6 BOP B, AR 1L TBBA
RN, ARHIR> T Ka[Fe(CN)e] I HI &, Hain T v
WA, (0B 2G5 A AT R D B, SR TR
(BN, BIFFE T A ()R JEE (R x4 W26 1) 5
Wiy, &5 LR W], B R S P R R I A, (IR
TR E B R, P LA G RSO A3 2174,

AR LI 1d 3 AMASMSRL [ ik, A
5 1e X CDC25 ASMERI LI ML (135 PE(ICso=
24.83 pgemL ). L&) 1b % CAT-B AN B MY R
BF AT E(ICs0=2.03 ugemL ). ikl bz, R L&
1 2.

£1 LAY 1e X CDC25 frm 4
Table 1 Inhibition rate of compound 1e to CDC25

crel(pgemL™) 25 125 625  3.125

1% 50.38 22.89 10.07 5.24

£2 G 1b Xt CAT-B M5
Table 2 Inhibition rate of compound 1b to CAT-B

cip/(HgemL™) 25 1.25 0.625 0.3125
1% 547 4217  25.60 14.98
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