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ABSTRACT Objective: A series of benzo-chalcone derivatives were designed and synthesized, and then they were tested for their C-
YP1BI1 inhibitory activities to find some potent CYP1B1 inhibitors which might have good anticancer effects. Methods: 1, 5-dihydroxy-
naphthalene was used as the starting material, then two important intermediates (2-acetyl-1, 4, 5, 8-tetramethoxy-naphthalene and 1, 5, 6-
trimethoxy-2-acetonaphthone) were synthesized. Finally, target compounds were synthesized through aldol reaction. Results: Nineteen
novel benzo-chalcone derivatives were synthesized, and their structures were confirmed by 1H-NMR. Moreover, their enzyme inhibitory
activities were also tested through enzyme assay. Conclusion: The CYP1BI1 inhibitory activities of the target compounds were evaluated
and the results demonstrated that most of them had potent inhibition against CYP1B1. Among all these compounds, 4-1, 4-2and 5'-1 were
the most potent CYP1B1 inhibitors with the ICy, value 0of 6.5, 0.47, 8 nmol/L, which even better than a-naphthoflavone (IC5=11 nmol/L).
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Fig.l Structure of a-naphthofavone and 2-phenyl-4h-chromen-4-one Fig.2 Structure of benzochalcone and chalcone
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Fig.3 Core structure of synthesized compounds

B s fik / 2R ZBEZSE(100:0 -~ 100:100) , 45 5146 W1 T SCHIR
IR R AR 2 KB L ; W22 M (TLC) Bk FRE I GF254 (75 B i v
Mz SR R R D T B AL A AU e T 2™ i BR AR TR, A 105°C TR iGAL 30 2 BT TRAR T
TRULWISE , AL B . ik AR R AT RERS 0 774, TEEAMT T (B K 254 nm) 5 0 sl i €6 TLC J& 5
100-200 H kB (FH & R AR THR0 ) R S BE, %N A uhEE / 28R 2 T8 & 48 (100:0 - 100:100), 45 R4 B
W, R IR, AT A = 2 e 5, o IR R A F SCHsR %R 2 J2 0 1L s TLC 76 ZF7 B = FHEe 430 (Gl

oH o o o o o o
a b c d e
— - —— —_— —
H (0}
OH O O o._0_0 O O
1 2 3

Reagents and conditions: (a) (CH3),SO,4, NaOH; (b) NBS, CH;CN; (c) CH3ONa, Cul, DMF, CH30H, 90°C reflux,
overnight; (d) POCI; DMF, 66°C, 10h; (e)> (1) CH3;Mgl; (2) Dess-Martin Reagant

OH (0] —0 o] o]
OH OH OH o O O
T /
1' 2' 3' O 4'
Reagents and conditions: (a) Fremy's salt (b) (1) MOMCI, DIEA ; (2) (CH3),SO,4 NaOH; (3)# HCI, CH30H; (c)
CH,COCI DIEA ; (d) (1) BF; - Et,0; (2) (CH3).S0,4 NaOH;
B 4 i & s

Fig.4 Synthetic routes of intermediates



REYES#E www.shengwuyixue.com Progressin Modern Biomedicine Vol14 NO.7 MAR.2014

- 1231 .

R TRAE AR THAE A R T . 1TH-NMR SZ7E
MERCURY plus 300MHz #% # 24R4% 72 (TMS g NARY)) .

APPSR I FEE 1 (BSA). E(CYPIAL
CYPIBI1).7- %83 -3H- WpEW -3- il (7-ER) NADPH FA=
F 4t (MgCL, NADP" 4 %) ¥ 6- B R G-6-P i 20 6- B iR i
S G-6-PDA)  Tris-HCI £& i (pH=7.4).,

X EFRMEA IR A, A SCHE e BT R 09 & s 2k
AR T iR 3, 47 18,

B PRI R AR 2 5, FATT R JLRR Rl A 5 AT
IR BE TR 1) 45 b o HH P ZE Bt 25 14 (10% KOH) i/ T2 1
iA BRI TR B 25 B S AT e . ol TR
A A HEARIA R B S AEEE, JA1E DAL E&Y)
2 Mg rp A 5 25 FOR TR RO S IO A 28 2 T 7 2
AR TR ZEAE AT AEY (BB Bl 5 i
TN ) o KT P55 A B R AR SR LB s ek e R, B AT T3
T B Y 2 A E RS A B W R AT 10 S A5 B L i X R Y
EHEEATAY) (A BEELANE 6 R ).

A~

X R

& |

CO CIoL
- .
10% KOH/EtOH

o_ 0_ © o_ 0 O

~ e

/R
-~ =
= Q |
RO P aoeyn
-
10% KOH/EtOH
/O (0]

=
o o R_\ |
e -
CHO 10% KOH/EtOH
Ol o<

5 HEEmMNA K BKE
Fig.5 Synthetic route of benzochalcone

~0 A ~o 2
o | x | Zn/NH,Cl O X |
I —on L
0 0

Py

ol
R R
o o7 & o o7 &
soVagNeeUn
EtOH
0L 0l O o_0_0

6 _SEEEMNE AL
Fig.6 Synthetic route of dihydro-benzochalcones
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Fig.7 Synthesized compounds
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Table 1 The yields, IH-NMR data of the target compounds

Compd. Yield/% 'H-NMR(CDCL,, 300MHz) &

8.12(d, 1 H, J=15.6 Hz, H,,), 8.06~8.03 (d, 1 H), 7.78 (d, 1 H, J=7.5 Hz, H,),
7.70~7.64 (m, 1 H), 7.58(d, 1 H, J=15.6 Hz, H,), 7.52 (d, 1 H, J=7.5 Hz, H,), 7.13(s, 1
H), 6.98 (d, 1 H, J=8.7 Hz, Hy), 6.91 (d, 1 H, J=8.7 Hz, H,), 4.00 (s, 3 H, OCHs), 3.98
(s, 3 H, OCH), 3.92 (s, 3 H, OCH;), 3.78 (s, 3 H, OCH)
8.25 (d, 2 H), 7.80 ~7.76 (m, 4 H), 7.12 (s, 1 H), 7.00 (d, 1 H, J=9.0 Hz, HAr), 6.93 (d, 1
42 87.1 H, J=9.0 Hz, HA), 4.00 (s, 3 H, OCH,), 3.99 (3 H, OCH,), 3.92 (s, 3 H, OCH,), 3.75 (3
H, OCH,)
7.89 (d, 1 H), 7.74-7.67 (m, 2 H), 7.39-7.33 (m, 1 H), 7.19-7.07 (m, 3 H), 6.97 (d, 1 H,
4-3 85.2 J=8.7 Hz, Hy), 6.90 (d, 1H, J=8.7 Hz, Hy), 3.98 (s, 6 H, OCH; x 2),3.92(s,3 H,
OCH,), 3.76 (s, 3 H, OCH,)
7.65 (d, 2 H), 7.57 (d, 2 H), 7.36 (d, 2 H), 7.08 (s, 1 H), 6.97 (d, 1 H, J=8.7 Hz, Hy), 6.91
4-4 86.5 (d, 1H,J=8.7 Hz, Ha), 3.99 (s, 3 H, OCH;), 3.98 (s, 3 H, OCHs), 3.91 (s, 3 H, OCH),
3.75 (s, 3 H, OCH,)
7.61 (d, 1 H, }=15.9 Hz, CH=), 7.48 (d, | H, J=15.9 Hz, CH=), 7.04 (s, 1 H), 6.92 (t, 2
4-5 79 H), 6.85 (s, 2 H), 4.00 (s, 3 H, OCH,) 3.78 (s, 3 H, OCH,), 3.91 (m, 12 H, OCH, x 4),
3.77 (s, 3 H, OCH,)
7.63 (d, 1 H), 7.51-7.30 (m, 11 H), 7.27 (d, 1 H), 7.19 (d, 1 H), 7.06 (s, 1 H), 6.99-6.90
4.6 70 (m, 3 H), 5.31-5.22 (m, 4 H), 4.01 (s, 3 H, OCH), 3.9 (s, 3 H, OCH,), 3.93 (s, 3 H,
OCH,), 3.76 (s, 3 H, OCH,)
7.96 (d, 1 H), 7.88 (d, 1 H), 7.66-7.61 (m, 1 H), 7.37-7.33 (m, 2 H), 7.24-7.21 (m, 1 H),
5-1 782 7.03-6.94 (m, 2 H), 4.03(3 H, 5) 3.98 (s, 3 H, OCH,), 3.89 (s, 3 H, OCH,), 3.41 (t, 2 H,
CH,CO-), 3.06 (t, 2 H, CH,CH=)

4-1 88.5
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5-2

5-3

5'-1

6'-3

6-1

6-2

6-3

7.23-7.19 (m, 1 H), 7.02 (d, 1 H), 6.98-6.93 (m, 3 H), 6.8 (d, 2 H), 3.96 (s, 3 H, OCH;),
76.9 3.94 (s, 3 H, OCH,), 3.89 (s, 3 H, OCH,), 3.70 (s, 3 H, OCH,), 3.47 (t, 2 H, CH,CO-) ),
3.07 (t, 2 H, CH,CH=)
7.35-7.28 (m, 2 H), 7.20-7.13 (m, 2 H), 7.00 (s, 1 H), 6.94 (d, 1 H, J=8.7 Hz, H,), 6.87
75 (d, 1 H, J=8.7 Hz, Hy), 3.95 (s, 3 H, OCH,), 3.94 (s, 3 H, OCH), 3.90 (s, 3 H, OCH,),
3.72 (s, 3 H, OCH,), 3.50 (t, 2 H, CH,CO-), 3.19 (t, 2 H, CH,CH=)
8.03 (d, 1 H), 7.93 (d, 1 H), 7.76-7.71 (m, 2 H), 7.66 -7.56 (m, 3 H), 7.37 (d, 1 H), 7.10
(t,2 H), 4.04 (s, 3 H, OCH,),4.00 (s, 3 H, OCH;), 3.94 (s, 3 H, OCH,)
8.19 (d, 1 H, I=15.9 Hz, CH=), 8.04 (d, 1 H), 7.93 (d, 1 H), 7.80-7.75 (m, 2 H), 7.66 (d,
84.1 1 H, J=15.9 Hz, CH=), 7.46-7.43 (m, 1 H), 7.38-7.31 (m, 3 H), 4.04 (s, 3 H, OCH,) 4.00
(s, 3 H, OCH,) 3.95 (s, 3 H, OCH,)
8.04 (d, 1 H),7.92 (d, 1 H), 7.71 (s, 1 H), 7.67 (d, 1 H), 7.47 (d, 1 H), 7.37 (d, 1 H), 7.23
782 (d, 1 H), 7.16 (s, 1 H), 6.90 (d, 1 H), 4.04 (s, 3 H, OCH,), 4.00 (s, 3 H, OCH), 3.95 (s, 3
H, OCH,), 3.95 (s, 3 H, OCH;), 3.93 (s, 3 H, OCH,)
8.02 (m, 2 H), 7.90 (m, 2 H), 7.75 (m, 1 H), 7.70 (s, 1 H), 7.60 (d, 2 H), 7.51 (d, 1 H),
70.5 7.45-7.35 (m, 6 H), 7.00 (d, 2 H), 5.12 (s, 2 H), 4.04 (s, 3 H, OCH,), 4.00 (s, 3 H,
OCH,), 3.94 (s, 3 H, OCH,)
7.96 (d, 1 H), 7.88 (d, 1 H), 7.65 (d, 1 H), 7.33 (d, 3 H), 7.24-7.18 (m, 2 H), 4.03 (s, 3 H,
69.9 OCH,), 3.98 (s, 3 H, OCH,), 3.90 (s, 3 H, OCH;), 3.41 (t, 2 H, CH,CO-), 3.05 (t, 2 H,
CH,CH=)
7.97 (d, 1 H), 7.87 (d, 1 H), 7.69 (d, 1 H), 7.35 (d, 3 H), 7.19-7.15 (m, 2 H), 4.02 (s, 3 H,
70.1 OCH,), 3.98 (s, 3 H, OCH,), 3.91 (s, 3 H, OCH;), 3.47 (t, 2 H, CH,CO-), 3.21 (t, 2 H,
CH,CH=)
7.97 (d, 1 H), 7.88 (d, 1 H), 7.65 (d, 1 H), 7.42-7.33 (m, 2 H), 6.79 (s, 3 H), 4.03 (s, 3 H,
65.9 OCHS), 3.98 (s, 3 H, OCH,), 3.90 (s, 3 H, OCH,), 3.86 (s, 3 H, OCH), 3.85 (s, 3 H,
OCH,), 3.42 (t, 2 H, CH,CO-), 3.04 (t, 2 H, CH,CH=)
830 (d, 1 H, I=15.9 Hz, CH=), 7.90 (d, 2 H), 7.66 (d, 2 H), 7.47 (d, 2 H), 7.47 (d, 1 H,
89.2 J=15.9 Hz, CH=), 7.08-7.03 (m, 2 H), 56.96-6.88 (m, 2 H), 4.00 (s, 3 H, OCH,), 3.98 (s,
3 H, OCHs), 3.92 (s, 3 H, OCH), 3.80 (s, 3 H, OCHs)
8.29 (d, 1 H, I=15.9 Hz, CH=), 8.07 (d, 2 H), 7.55 (d, 1 H, J=15.9 Hz, CH=), 7.11 (s, 1
88 H), 7.00 (d, 2 H), 6.92-6.90 (m, 2 H), 4.01 (s, 3 H, OCHS), 3.97 (s, 3 H, OCHs), 3.92 (s,
3 H, OCH,), 3.90 (s, 3 H, OCH,), 3.80 (s, 3 H, OCH,)
824 (d, 1 H),7.92(d, 1 H), 7.64 (d, 1 H), 7.32 (d, 1 H), 7.11 (s, 1 H), 6.91 (d, 2 H),
87.5 6.74-6.71 (m, 2 H), 4.01 (s, 3 H, OCHz), 3.97 (s, 3 H, OCHs), 3.92 (s, 3 H, OCHj),
3.82 (s, 3 H, OCH;)

88

Table 2 Results of enzyme inhibition

Compd.

1Cy: nM Compd. 1Cs: nM Compd. 1C: nM

4-1

42

4-4

4-5

4-6

6.5 5-2 40 6'-2 19
0.47 5-3 225.5 6-3 90
93.3 5-1 8 6-1 58
60.7 52 24 6-2 80.7
83.5 5-3 5.8 6-3 390
174 5'-4 15 o- ZEHER 11

90 6'-1 15

3 3B
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