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Design, Synthesis and Evaluation of 3’, 4’-Ethylendioxy Chalcone Derivatives as Potent Monoamine
Oxidase B Inhibitors

KONG Zhuo, SUN Demeng, JIANG Yanmei, HU Yun" ( School of Bioengineering, Zunyi Medical University, Zhuhai
519041, China)

ABSTRACT: OBJECTIVE To design, synthesize and evaluate a series of 3”, 4'-ethylendioxy chalcone derivatives as monoamine
oxidase B (MAO-B) inhibitors, and summarize the structure-activity relationship (SAR). METHODS The targeted compounds
were synthesized via Claisen-Schmidt condensation reaction starting from 6-acetyl-1, 4-benzodioxan and corresponding benzaldehydes.
The inhibition of these compounds on human MAO-B (hMAO-B) was determined, and the inhibiting selectivity, dynamics and reversi-
bility were investigated as well. The binding mode between active compounds and AMAO-B was revealed by molecular docking study.
Additionally, the inhibitory effect of active compounds on the proliferation of BV2 cell line was determined by MTT assay.
RESULTS Sixteen targeted compounds were successfully prepared. Most compounds showed good inhibitory effects on AMAO-B.
Representative compounds 9 and 13 exhibited ICy, values of 0. 021 and 0. 042 pmol - L™, respectively, which showed high inhibiting
selectivity towards hMAO-B. Both compounds acted as competitive and reversible hIMAO-B inhibitors. The main interactions between
active compounds and hMAO-B were hydrophobic interaction and hydrogen bond. The most active compound 9 exhibited low cytotoxici-
ty in BV2 cells. CONCLUSION This class of 3", 4’-ethylendioxy chalcone derivatives represent potential novel inhibitors of RMAO-
B, and compound 9 could be further investigated as a potent lead for future studies.

KEY WORDS : neurodegenerative disease ;monoamine oxidase B inhibitor; chalcone; structure-activity relationship
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PR, 30 ) MAO-B 1Y T 14, # h Z 697 PD K&
AD fiy R

H AT, MAO-B i I 7E I R FE 2 T PD Y
BT, W LAY 25 A0 55 F R 2= (selegiline ) (TR VD&
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R AR A 7, K782 , BAFE—E AN
BLISR AR A B 2 Sk gi 210 T VD S5 I A )
T PR R TR A, FE R/ (H R AR R I i3
SRR RN o PRBIE i — A i
VeI 22 44 19 MAO-B a0 P 310 i) 57 B A &

A

Selegiline Rasagiline

b B o
o ~ o 0

B M AL X,

W R I, RIRAT R EI AL AP 5 H R &= 2
—2& R AP MAO-B 41 ifil 57, 3 43+ 5 42 4 /K i
(1,3- " FFE2-P K18, 1, [ 1B) AT F R 3% P
Dt — 2 RIS A B i, LA &2 B Y MAO-B
MR AL AT PRI & B, 3,42
TP R R RS T ARR B SR MATA
Prx N i) MAO-B (RMAO-B) E A7 &5 &5 i 710 ] 7%
PENRT S TG R ERGY A FRRETS FEE A 3,41 2
TESEHATHR A T B . A ST R, 3 ,4-
W2 IR AT R R A BR7 AR 37,42
TSR IR B AT A ) A BT R SR S T T
TR H X AMAO-B. (9 0 g £ 0 2 A
o B, AR B — &5 3 ,4- T L5
BRI S A0 A9, PR X hMAO-B () 417 i 1%
P, XA R T A . [ XS LA P
il AMAO-B {6k A FH 2R A0 ) )P o f T 45
PIRTEEIE

N/\

Cl

Safinamide Clorgyline

//’ﬁ\\
[¢]

B LT |O ! \\I _

, P ! A0
|:|'> ! |

{ y l E , @
N / \ 0 /
L 7 \\ // R

Chalcone(1)

A~ MAO i 55); B — 22 /K 2 3" ,4"- .2 — R A /R MR AR it o
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A = MAO inhibitors; B - chalcone and the design of 3", 4’-ethylendioxy chalcone derivatives.
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Fig.1 Common MAO inhibitors, chalcone and the design of 3", 4’-ethylendioxy chalcone derivatives
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WP FHHEZ E AT (s A I R B AR o 1 IR
S5 IO ROV R, G218 I A vKoK R e U,
PR UBE A K RS pHHZ 2 ~ 3,5 &, Hribiic
VE ST, b g UR R, AR M e s sk, 15 3 H
i et/
(E)-1-(2,3-Z&-%JF[1,4] Z5 A C I -6-
HE) -3-FEE N 2-0-1-1 (2) < W3 38. 97% ; UPLC 4
Ji 95.32% ,t, = 1.763 min,' H-NMR (400 MHz,
DMSO-d,)6: 7.95 ~7.89(m,3H) ,7.76 ~7.70 (m,
3H),7.46 (dd, J =5.1,2.0 Hz,3H),7.03 (d,
J=8.4 Hz,1H) ,4.34(dd,J =13.6,4.9 Hz,4H)
"C-NMR (101 MHz, DMSO-d,) &: 187.7,148.5,
143.8,143.8,135.2, 131.6, 130.9, 129.3, 123. 1,
122.3,118.0,117.7,65.0,64. 4,
(E)-1-(2,3-Z4-%3F [ 1,4 ] 40 2 J-6-
) B-(2- R L) N2--1-10 (3) i
53.47% ; UPLC 4fi if 97.74% , 1, = 6.472 min,
"H-NMR (400 MHz, DMSO-d,) &: 10.25 (s, 1H),
8.03(d,J=15.7 Hz,1H),7.89(d,J =7.8 Hz,1H)
7.83(d,J =15.8 Hz, 1H),7.68 (dd, J = 8.5,
2.1 Hz,1H),7.64(d,J =2.1 Hz,1H),7.27(t,J =
7.7 Hz,1H),7.02(d,J =8.4 Hz,1H) ,6.94(d, ] =
8.2 Hz,1H) ,6.87(t,J =7.5 Hz,1H) ,4.36 ~4.31
(m,4H) ,” C-NMR (101 MHz, DMSO-d, ) §: 187.9,
157.6,148.2,143.8,139.2, 132.3,131.9, 129. 1,
122.9,122.0,121.1,119.83,117.8,117.6,116.6,
65.0, 64.4, HRMS: m/z [ M-H]* if & 18
C,,H,,0,: 281.081 9, ¥i{H : 281.078 6,
(E)-1-(2,3-—5-%31[1,4] ~EZHC15-6-
HE)3-( 33 R I ) N2-ME-1-0 (4): 0
22.74% ; UPLC 4fi if 97.69% , t, = 5.965 min,
"H-NMR (400 MHz,DMSO-d,) §: 9.62(s,1H),7.82
(d,J=15.6 Hz,1H) ,7.75 ~7.66(m,2H) ,7.61(d,
J=15.5 Hz,1H) ,7.32(d,J =7.7 Hz,1H) ,7.29 ~
7.19(m,2H),7.02(d,J =8.4 Hz,1H) ,6.88(d,J =
7.9 Hz, IH), 4.39 ~ 4.29 (m, 4H)."” C-NMR
(101 MHz, DMSO-d, ) &: 187.7, 158.2, 148.4,
144.0,143.8,136.5, 131.6, 130.3,123.1, 122.2,
120.3, 118.1, 118.0, 117.6, 115.8, 65.0, 64.4,
HRMS; m/z [M +H]* 15454 C,H,,0,: 283.09% 5,
PRI : 283.008 7,
(E)-1-(2,3-Z4-%9F [ 1,4 ] Z4 A0 2 J-6-
HE)-3-(3-H A 2 R 0k ) IN-2-M-1-0 (5) : e %
21.11% ; UPLC 4fi fif 97.35%, t, = 7.637 min,
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"H-NMR (400 MHz,DMSO-d,)5:7.94(d,J =15.6 Hz,
1H),7.77 ~7.73(m,2H),7.68 (d, J = 15.5 Hz,
1H),7.50(s,1H) ,7.44(d,J =7.6 Hz,1H) ,7.37
(t,J=7.8 Hz,1H),7.03(d,J =8.3 Hz,2H) ,4.34
(dd,J =13.8,4.6 Hz,4H) ,3.84(s,3H) " C-NMR
(101 MHz, DMSO-d, ) &: 187.6, 160.1, 148.5,
143.8,136.6, 131.6, 130. 3, 123.2, 122.5, 122.2,
118.1, 117.6, 117.0, 113.7, 65.0, 64.4, 55.7,
HRMS: m/z [M+H] " {1+8B5HCH,0,: 297. 112 1,
FHB(E: 297. 114 8,
(E)-1-(2,3-Z&-9F [ 1,4 ] 5 O I-6-
HE)-3-(3-F i 4-F AR BLORBE ) N -2-M-1-18 (6) 1
#245.31% ; UPLC Z§iJE 99.19% ,t, = 6.217 min,
"H-NMR (400 MHz, DMSO-d, ) §: 9.17 (s, 1H),
7.72~7.67(m,3H),7.59(d,J =15.4 Hz,1H),
7.34(s,1H),7.30(d,J =8.2 Hz,1H),7.02 ~6.98
(m,2H),4.36 ~4.31 (m,4H),3.85 (s,3H),
“C-NMR ( 101 MHz, DMSO-d, ) §: 187.5, 150.6,
148.2,147.1,144.3,143.8,131.9,128.20 122.9,
122.4,119.7, 117.9, 117.6, 115.4, 112.3, 65.0,
64.4,56.1, HRMS: m/z [M + H] " {85 1 C,
H, 0, 313.107 1, (E : 313.109 2,
(E)-1-(2,3-Z&-9F [ 1,4 ] Z5A 8 O I-6-
FE)-3-(2-FR I ) N2-M5-1-M (7 ) : R 73.87% 5
UPLC 4l & 95.98%, t, = 8.351 min,' H-NMR
(400 MHz,DMSO-d,) &6: 8. 11(s,1H),8.03(d,J =
15.6 Hz,1H),7.83(d,J=6.4 Hz,1H) ,7.77(d,J] =
7.7 Hz,2H) ,7.68(d,J=15.6 Hz,1H) ,7.51 ~7.45
(m,2H),7.03(d,J=8.3 Hz,1H),4.35(dd, J =
13.9,4.3 Hz,4H) ,"” C-NMR (101 MHz, DMSO-d, )
5: 187.5,148.6,143.8,142. 1,137.5,134.2,131. 4,
131.1,130. 4, 128.4, 128.4,123.8,123.3, 118.2,
117.7,65.1,64. 4,
(E)-1-(2,3- &R [ 1,4 ] Z5A I O J-6-
HE)-3-(2-50RFE ) N-2-M5-1-1 (8 ) : i K 30. 14%
UPLC 4fi Bf 97.07%, t, = 9.649 min,' H-NMR
(400 MHz,DMSO-d,) &: 8.01(d,J=15.6 Hz,1H)
7.88(d,J =10.0 Hz,1H),7.81 ~7.64(m,4H),
7.50(q,J =7.2,6.6 Hz, 1H) ,7.28 (t,]J =8.1 Hz,
1H),7.03(d,J =8.3 Hz,1H) ,4.35(d,J =10. 5 Hz,
4H), “C-NMR (101 MHz, DMSO-d,) §&: 187.5,
164.2,161.8,148.6, 143.8,142.3,142.3, 137.9,
137.8,131.4,131.3, 131.2,126. 1, 123.8, 123.2,
118.2, 117.7, 117.4, 115.2, 114.9, 65.1, 64. 4,

ThE 2GR 2R 2024 4 11 H 55 59 55 22 )



HRMS: m/z [M + H]"* i+ % 18 1} C,,H;ClO,:
301. 063 1, FifH : 301.064 5,
(E)-1-(2,3-Z&- 91 [ 1,4 ] Z4A I O J-6-
HE)-3- (VR KL ) T-2-05-1- (9) « Wi % 38.42%
UPLC #4fi ff 97.20%, t, = 8.281 min,' H-NMR
(400 MHz, DMSO-d, ) &: 8.27 ~8.22 (m, 1H),
8.01 ~7.96(m,2H),7.78 ~7.73(m,3H),7.53 ~
7.47(m,1H),7.44 ~7.37(m,1H) ,7.11 ~7.03(m,
1H),4.40 ~ 4.34 (m,4H)."” C-NMR ( 101 MHz,
DMSO-d,) §: 187.4,148.7,143.9,141.1,134.5,133.7,
132.5,131.3,129.3,128.6,125.8,125.2,123.3,118. 2,
117.7,65.1,64.4, HRMS: m/z [M +H] " {14754 C,,
H,,Br0, : 345.012 6, #HE{H : 345.011 8,
(E)-1-(2,3-Z4-3F [ 1,4 ] Z4 A0 2 J5-6-
FH)B3-(3-9 AR ) N20-1-10 (10) ¢ g &
67.57% ; UPLC 4fi fif 95.98% , t, = 7.531 min,
"H-NMR (400 MHz,DMSO-d, ) §:8.01(d,J =15.6 Hz,
1H),7.88(d,J =10.0 Hz,1H),7.81 ~7.64 (m,
4H),7.50 (q,J =7.2,6.6 Hz, 1H), 7.28 (t,
J=8.1Hz,1H),7.03(d,J=8.3 Hz,1H) ,4.35(d,
J=10.5 Hz,4H) ,"C-NMR (101 MHz, DMSO-d,) §:
187.5,164.2,161.8, 148.6, 143.8,142.3, 142. 3,
137.9,137.8,131.4,131.3,131.2, 126. 1, 123. 8,
123.2,118.2, 117.7, 117.4, 115.2, 114.9, 65. 1,
64.4. HRMS: m/z [M +Na] "854 C,,HFO,;
307.074 1, Fig(E : 307.099 4,
(E)-1-(2,3-Z&-R91 [ 1,4 ] Z 58I O J-6-
H) 3-(3-GASKE) N-2-M5-1-F (11) 1032 49. 25%
UPLC 4 fif 96.18% , 1, = 8.808 min. 'H-NMR
(400 MHz, DMSO-d, ) &: 8.10 (s, 1H),8.02 (d,
J=15.6 Hz,1H) ,7.85 ~7.72 (m,3H),7.67 (d,
J=15.5 Hz,1H),7.48 ~7.44(m,2H) ,7.02(d,J =
8.3 Hz,1H),4.33(d,J =10.1 Hz,4H) " C-NMR
(101 MHz, DMSO-d, ) &: 187.5, 148.6, 143.8,
142.1,137.5,134.2,131.4,131. 1, 130. 4, 128.4,
128.4,123.7, 123.3, 118.2, 117.7, 65.0, 64.4,
HRMS: m/z [M+H]" i+ & 7% #4 C,, H, ClO,:
301.062 6, #{E{H :301. 062 7,
(E)-1-(2,3- 4491 [ 1,4 ZF 43 C Js-6-
HE) -3-(4-BREL) N -2-05-1-1 (12) i3 53. 03% 5
UPLC 4l & 96.59% , t, = 8.561 min,' H-NMR
(400 MHz,DMSO-d,) 8: 7.99(dd,J =15.6,2. 4 Hz,
1H),7.88 (dd,J =8.5,2.4 Hz,2H),7.76 ~7.66
(m,5H),7.03(dd,J =8.4,2.4 Hz,1H) ,4.35(d,
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J=11.1 Hz,4H) ;" C-NMR (101 MHz,DMSO-d,) §:
187.5,148.5,143.8, 142.4,134.5,132.3, 131.5,
131.2, 124.3, 123.2, 123.0, 118.1, 117.7, 65.0,
64.4, HRMS:m/z [M + H]* j}#458 4 C,, H,;BrO,:
345.012 1,7 E :345.012 9,
(E)-1-(2,3-Z&-%JF [ 1,4 ] Z5 A2 J-6-
FE)-3-(3-IR4-5 R L) N-2-1-1-F0 (13) . g %
62.15% ; UPLC 4fi if 96.24% , t, = 8.488 min,
"H-NMR (400 MHz,DMSO-d, ) §: 8.41(d,J =6.7 Hz,
1H),8.01 ~7.93(m,2H),7.76 (d,J = 7.4 Hz,
2H),7.67(d,J=15.6 Hz,1H) ,7.47(t,] =8.6 Hz,
1H),7.03(d,J=8.8 Hz,1H) ,4.35(dd, J =14.0,
4.6 Hz, 4H),"” C-NMR (101 MHz, DMSO-d, ) §:
187.4,160.8,158.4,148.6, 143.8,141.2, 133. 8,
133.7,131.4,131.3, 131.3, 123.4,123.2, 118.2,
117.7,117.4,109. 4,109. 2,65. 1,64. 4,
(E)-1-(2,3-Z&-%9F [ 1,4 ] Z4 40 2 J-6-
B)-3-(3, 4 R AL ) N-2-0a-1-10 (14) ¢ R
39.67% ; UPLC 4 i 98.42% ,t, = 7.908 min,
"H-NMR (400 MHz,DMSO-d, ) 8: 8. 16(t,J =10. 1 Hz,
1H),7.96(d,J=15.5 Hz,1H) ,7.75-7.65(m ,4H) ,
7.52(q,J =8.8 Hz,1H) ,7.03(d,J =8.8 Hz,1H),
4.35(dd,J =14.2,4.7 Hz,4H), "C-NMR (101 MHz,
DMSO-d,) &: 187.4,152.2(d,J=11.1 Hz),151.4
(d,J=12.6 Hz),149.8(d,J =12.7 Hz),149.0(d,
J=12.9 Hz),148.6,143.8,141.5,133.2(dd, J =
6.6,3.9 Hz),131.4,127.3(d,J =3.5 Hz),123.5,
123.2,118.4,118.2, 118.2, 117.7 117.4,117.3,
65.0,64.4. HRMS: m/z [M+H] *31&454 C H,
F,0,: 303.082 7, FHif(E :303. 083 6,
(E)-1-(2,3- &9 [ 1,4 ] Z4A 8 O J6-6-
H)-3-(3, 4-Z R EL) 20141 (15) 2 R
54.45% ; UPLC 4l fif 95.44% ,t, = 9.106 min,
'"H-NMR (400 MHz,DMSO-d,) &: 8.28(s,1H) ,8.02
(d,J =15.4 Hz,1H),7.85(d,J =7.7 Hz, 1H),
7.73 ~7.62(m,4H) ,7.00(d,J =8.0 Hz,1H) ,4. 32
(d,J =11.2 Hz,4H,"” C-NMR (101 MHz, DMSO-d, )
5: 187.4,148.6,143.8,141.0,136.1,133.0,132.2,
131.4,130.5,129.6, 124.3,123.3,118.2, 117.7,
65.1,64.4, HRMS: m/z [M + H] "' {15 18
C,,H,,CL,0,: 335.023 6, #i{H :335. 024 2,
(E)-1-(2,3-Z&-R91 [ 1,4 ] Z5A I O I-6-
H)-3-(2,3- AR [1,4] AR O IR-6-45)
P-2-W-1- (16): W % 46.46% ; UPLC 4fi Jif
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96. 15% ,t, =6.732 min,' H-NMR (400 MHz, DMSO-d, )
5:7.78(d,J=15.5 Hz,1H) ,7.80 ~7.70(m,2H) ,
7.60(d,J=15.5 Hz,1H) ,7.51(d,J=2.0 Hz,1H) ,
7.36(dd,J=8.4,2.0 Hz,1H) ,7.00(d,J =8.3 Hz,
1H),6.92(d,J =8.3 Hz, 1H),4.36 ~4.29 (m,
8H),"” C-NMR ( 101 MHz, DMSO-d, ) &: 187.5,
148.3,146.2,144.0, 143.8,143.7, 131. 8, 128. 8,
123.5,123.0, 120.4, 118.0, 117.8, 117.6, 117.6,
65.0,64.9,64.4, HRMS: m/z [M +H] "} H
CoH, 05 325.107 1, Fip{E :325. 115 4,
(E)-1-(2,3-Z&-R91 [ 1,4 ] Z 483 O J-6-
HE)-3-(6-M AR FLZ5-2-58 ) IN-2-M-1-B (17) : Ui =
61.47% ; UPLC 4fi fif 95.64% ,t, = 8.484 min,
"H-NMR (400 MHz,DMSO-d,) §: 8.26(s,1H),8.09
(d,J =8.6 Hz,1H),8.00(d,J =15.5 Hz, 1H),
7.90 ~7.74(m,5H),7.38 (s, 1H),7.23 (dd, J =
9.0,2.6 Hz, 1H),7.04 (d, J = 8.4 Hz, 1H),
4.47 ~4.33 (m, 4H), 3.91 (s, 3H).,"” C-NMR
(101 MHz, DMSO-d, ) &: 187.5, 158.9, 148.4,
144.1, 143.8, 136.0, 131.8, 130.9, 130.7,
130.6, 128.8, 127.8, 125.6, 123.1, 121.4,
119.6,118.0,117.6,106.7,65.0,64.4,55.8.
HRMS: m/z [M + Na] " i & 4 H C,, H;O,:
369. 109 7, #ip{H :369. 115 6,
1.3 AMAO | & 035
1.3.1  AL&SWinE AMAO JEMEFR SR 54k
A%t MAO-A/B. 4 0 40 35 2 7 6 AR 4 Lu 2511 4%
TR T R T o SR A A AS A X R
FHMEXT B e Ak A el . o 2s i gl R 4 %
M, 20 L 2 o AR R 23 850 0. 19% — gk
AR (DMSO) I A Rl Ak 54 . K hMAO-A/B
W R 12.5,75 pg - mL™ & .
1 pmol « L™" A5 M4k & 4 (44120 pL) Fil AMAO-
A/B(FR£L80 wL) SEfE A 96 FLIEMRH, 7E 37 C I
H15 minjg , 52 EVIIABARFUA 100 wL K TR
( L AE ¥ B2 S 200 wmol - L' 9 Ampliflu Red,
2 mmol « L™ E&IIEFNERE,2 U - mL™'fiy HRP) , 1
UOBCE T 37 CHEE 15 min J5, 57 B 2 Yy fig B iYL
F(Ex =545 nm, Ey =590 nm) #5] , H-id s 2OGIH
FEIZHR R X RMAO-B (4 il 22 K F 70% Hyfb &
Py — 20 E e 1C, fA .
1.3.2 [l sh o segm Aeadl s ) o i i
wh, SRR R B A R A RER L HE O
1C50.3/2 1C5, .2 1C5, ,5/2 1C5, 5 MEHIWE T, hn
+ 2120 -
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A4 A TR e BE B R 0, A & W9 X AMAO-B
)41 ) 35 1 Bt P 1) ) 22 A, BE A Lineweaver-Burk
Pl B 4330 V5 T 1 sz g 3 4 45 500T T 4 e £
BB K 2, D E TG PE AL S Y0 X AMAO-B
{OE KB <SiT R

1.3.3  hMAO-B [ WiPhscsh  HiH Reis 2670 4%
TE A s, K 2 0 4 1 B M R AL (IR R4y
%00. 1% DMSO) | B PEXT B2 (VD I3 Wk i T 0 3
2 HDRTE 22) KRN WA (LR T 1C, (H ) 2
P1) o 150 mmol + L™", pH =7. 4 §iR — U 2% vhi
WK hMAO-B, Fi B 2 8 pg - mL ™' (1 TR, %
FH 3K Ampliflu Red R i HRP 1 U5 P65 4 40
IR B E #2001 mmol - L' 1 U - mL™",
1Co R, 25 o M E 51 3. 17 W0F Jr ik
FHE L IE Ey =545 nm, E,, =590 nm KT, 1542
Rl 120 min, % 4 min 3257 —IRFEIG(E

L4 7FxE%

T S PR A A 5 W AR A D i
Y, hMAO-B Fi{& (PDB code: 2V61) il AMAO-A
(PDB code: 2Z5X) S AAT % H 3244, o Head R
8 Molecular Operating Environment 2022 fi{)43T- X} 42
BEUARMERRAE AT o BREE I 250, By S8R
FHBRME
1.5 MTT i

BT 41 0. 19% DMSO 1 K %f i, FI A MTT
I B ARG S PRSI RS . BOHXECE K
H /N AN BV2, DAAEFL 5 x 107 A4 i B2 Fh
96 fLx, i it G, & 1,5,25,50 wmol - L7'4
AR BERREE , BB 3 N AL, fEHT24 h
Jei , BELIN20 WL5.0 g+ L7 MTT )5, F0 &4 h,
W F A SRR, LN 150 wl. DMSO, H1Z 3
AERG AR AL AE 570 nm T 0 WOG B, 5 40 ML A
S

2 #ZR5itie
2.1 feie

AR ZRINA Py i TCHLIRAE AL Claisen-Schmidt
A RO IEAT ), A R A WL 2, i Ak
AP AL RS, 4 e R OO (35 (ultra
performance liquid chromatography, UPLC) , % % 3L4¢
Z3% (' H nuclear magnetic resonance,' H-NMR) , #%
A % % 3% (P C nuclear magnetic resonance,
P C-NMR) } 5 4% 3¢ )5 3% (high resolution mass spec-
trum, HR-MS ) 25 77 1:45 2 ik
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B2 3',4-TZZf R R ENN & RE L

0 R,
+ 60% NaOH/McOH [0 R,
AT
R 0 R,
2-15

2:R;=H, R,=H, Ry=H 9: R,=Br, R,=H, Ry=H
3:R=OH, R,=H, Ry=H 10: R =H, R=F, R,=H
4:R=H, R,=OH, Ry=H 11: R =H, R=Cl, Ry=H

5:R,~H, R,-OCH,, R,-H
6: R;=H, R,=OH, Ry=OCH;
7:R=F, Ry=H, Ry=H
8:R,=Cl, Ry=H, Ry=H

0
[OO]
0 16 0
0
EO
o 17 o~

12: R =H, R,=H, Ry=Br
13: R =H, R,=Br, Ry;=F
14: R =H, R,=F, R,=F

15: R =H, R,=Cl, R,=Cl

60% NaOH/MeOH

B —

Fig. 2 The synthetic routes of 3', 4'-ethylendioxy chalcone derivatives

2.2 fha st RMAO-A/B 1y 40 4| 76 M R A 3% % %
it

O e U= e 7/ N £
hMAO-BZF I M T 55 iy 0 o 1% 1k, Horbfs 13 Mk
HYIFE L pmol + L™ VE MK T X RMAO-B 941 il
Fat 50% (LT Fritigfe & Pxs hMAO-B #y il
ROICEFPR UL, BN 1 pumol - L™ fE M E T
WA o

H % 1 AT, PHPEXS BRZ5) mlok 35 22 VU
== TP J5 19 Bl 78 U vk B2 T g WY g 41 i AMAO-B
BTGP , X AMAO-B [R5 518 92% 90. 1%
1 84% , TP 2 FUPIF I e Xt AMAO-B (14417 ]
1C, 43 5 4 0. 096 F10.06 pmol - L™', 25 /K [l
(b A1) X hMAO-B F B — & M il v& o, 76
10 pmol - L'k B~ X AMAO-B {1y 1) #l R Ky
41% ,H 1C5 2 13.04 pmol - L™', Fi3,4- 2, —
SN A KB A B 18] 57 F0OXE A7 i 7 O AS 2
3", 4" W& AR BRI (A5 2) , HoxF hMAO-B
A 383K 5] 86. 2% ,1C, {2 0. 13 wmol - L™ H
AEGM 1 ICEHMATZ — XX T,H
3,4-0. & AR B A KB 4L A B Ta) 57 RO
TTHUR BE W 3 32 X AMAO-B [ 0 il 05 1% 1k
G 2 TR RS Ay B AR T T 2P

&Y 2 1 B Byl A4 75— OH
5~ OCH, )5, Cit & 2-OH (fb- 54 3) 3-OH (fb &
Y 4) 3-0CH, (fb&4 5) 5@ 5| A 3-OH,4-0CH,
(k& e) , s e e MGt ik 549 2 A 9]
TR, RAAY 4 R A s v,
ICflik 0.25 wmol - L', XFEHILE 3 ,4- .2 —
SR ERETS YE B 2280 B AR IR Bl A4 ML
o 22 ek 2024 4 11 45 59 4555 22 W

PERR AL G IS T R

TEH B A E ARG B A 2-F(I G
7) 2-Cl(fb 5% 8) 2-Br(fb5# 9) 3-F(HL&EY)
10) ,3-CI(fb59 11) 5 4-Br (fb 54 12) 2580 HL ¥
B, T3 b 59 7 ~ 8,10 ~ 11 R 55
Py 2 KH > SR X A 55 1 40 6 TS R 1Cs, 18 23 1 ok
0.13,0.16 F10. 15 pmol -+ ™", Ttk & 9 W8
T TEZ R I A Y f e B A ENE PR, 1C (BN
0.021 pmol - L™", ik 54 2 MG R H 24 6 fif,
B AT BH PR B 24 W 77 V0 3 22 D 5 B . i
I, 76 B FRARA7 51 A Br 571 g 25 58 & Ak &5 5t
hMAO-B il i& . 5358, FEAL &4 2 19 B 24
S IAT 3-Br 4-F(fLEW 13) 50 3,4- 5 (fL G
14) [AlFEA AT 52 @ A6 & 0 9 3 il s 2, i A&
P12 113 [ 1C,, i 0. 042 F10. 062 pwmol - L',
SR, [R5 I 3 ,4- U5 g ik 54 15 B35 PE
A B S R, HAm R A 58, 4%

AN, I 1,4-25 51 USRS A L 5 4 B
WERRLEY 16 117 A0 HR I Ak &9 2
LB RRA, A9h 48% #1116, 8% , X 5B T % Ti%
RIME AW, 3K B i 5 B B AR BURIER K Mo 3L
B A RS PR R

HE 1A, Z RIS WX hMAO-B HA
BN EIEL — 1 B ) Bisb &R &4
7 111 X} AMAO-A [ 1C, K F 30 pmol - L™
O HAA IR T 40 wmol - L' 1EMEALE Y 9
%F AMAO-B [R5 B FE 4 SI( selectie index , 28 T4 &
1%t AMAO-A 1 1C5, 5% hMAO-B [1 1C, 1 HUAE) K
F 1904, (L FBAVERT B2 T vb 77 2212, st i
R TRV T & &9, T RS Y,
X hMAO-B iyl /e LA m Rk —1k
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®1 34T LG HEEREW A YA A B ACRMAO-A) f Aty 5 i 8 (LB B(AMAO-B) B3 #l & . n=3,x%s
Tab.1 The inhibitory activities on hIMAO-A and AMAO-B of 3',4'-ethylendioxy chalcone derivatives. n =3 ,x £

Compound 1Cso AMAO-A/pmol « L~ Inhibition/% (1Csy h(MAO-B/pmol « L= 1) Selectivity Index( ST)?)
1 >40 41.6 £0.003") (13.04 £0.06) >3.07
2 >40 86.2 +2.83(0.13 £0.02) >307.7
3 >40 37.9£0.07( -) -
4 >40 79.2 +0.01(0.25 £0.02) >160
5 >40 63.5+0.017( -) -
6 >40 2.6£0.02( -) -
7 >30 85.4 +0.02(0. 13 £0. 008) >230
8 >40 84.3 20.02(0. 16 £0. 04) >250
9 >40 91. 8 +0. 001 (0. 021 0. 005) >1904
10 >40 84.3 +1.3(0.15 £0.003) >266
1 >30 83.7 £0.02(0. 15 0. 009) >20
12 >40 51.6+0.04( -) -
13 >40 88.5 0. 02(0. 042 £0.001) >952
14 >40 86 0. 02(0. 062 0. 007) > 645
15 >40 58.4+0.03( -) -
16 >40 48 £0.01( -) -
17 >40 16.8 +0.02( -) -
Selegiline®) - 92£0.7( )3 -
Rasagiline - 90. 1 +0.9(0.096 0. 01) -
Safinamide - 84 +3.8(0.060 £0.001) -
Clorgyline 79.9 0.5 - -

T DA 1RSI 10 pmol + L=!52)S1 = 1C5(AMAO-A) /1Cso(AMAO-B) ;3 Selegiline 1|5 AG TR E N 0. 1 pmol + L=15 — — KWK,

Note: D The tested concentration of compound 1 was 10 pmol -

0.1 wmol - L=1; — —no determined.

ZE LR, DL SR A R A B T 37,4 - L
AL KBRS Wi AMAO-B KRR, T
— T I PR A L B T ) MAO-41 4] 551) 12
WMTHEESE,
2.3 JEMALA 4 AMAO-B #1420 4 A %
R R AL A Y xF hMAO-B i 41 i 48
A A S G FH AN ) 6 R e S 9 13
HRFHEACE D IEAT MG S R ES

)
I

A ©0.065 pmol-L"
¥ 0.052 pmol- L™
A 0.039 pmol L
M (.026 pmol L
@ Blank

1/V(pmol-L"-min™")!
- =) =]
1 1 1

()
1

— : :
0 0.5 1.0
1/[S)/(mmol-L)!

L-1;, D8I = ICsy (RMAO-A) / ICsy ( AMAO-B); 3)The tested concentration of Selegiline was

WA TR B AE e )8 R, fE 4 Linearweaver-Burk
P, B DL B B (170 S T) g A b, i S Bz
HREEL/V) Y ABRAE R AT 73 Hr o Pt
B 4k & ¥ Linearweaver-Burk & /7 JL 4 H 2k 1Y
FHAEF Y lr, T L3 5 2R 1 526 B A 0 o 7 vk
JERYIGORMIAS K o ] 1 WAL G 4 9 A 13
X hMAO-B iy 0 i 28 1Y Sy ¥y Oy 55 4 B 1)
il (1 3) o

#0.105 pmol-L"

104
B ¥ 0.084 pmol-L"!

=~ 8- A 0.063 pmol-L"!
E M (.042 pmol-L"!
L0 . ® Blank
s
£ 4
=

2 -
— . .

0 0.5 1.0

1/[S)/(mmol-L")!

A~ LB 9 XF hMAO-B I8 J1 24455 5 B — AL & 3% AMAO-B 30 49 5l J1 2445285 1/ V — B SOB AR ARG 1/ TS ] - IR e I%R.

A — the kinetic result of enzymatic inhibition of compound 9 on hMAO-B; B - the kinetic result of enzymatic inhibition of compound 13 on "MAO-B; 1/V - - the reciprocal

of initial reaction velocity; 1/[S] — the reciprocal of concentrations of the substrate.

3 fuiih 9 A0 13 3t hMAO-B #1 %] iy 5 ) 5 #F 5%

Fig. 3 Kinetic studies of enzymatic inhibition of compound 9 and 13 on hMAO-B
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2.4 EHEAE A ITH AMAO-B 9 7 2 1 A7

AT FER I TS ] (4 D5 3%, 2 A i
PEALE W) 9 F1 13 X AMAO-B By n] @ik, S50
e FHAN W] 30 A 550 ) ok 5 22 AT Vb 22, Al e
il 7R 25 WM 11 Dhg BE P 68 B, A ] A9 P ] 5 B P
BEAE YIS IR ILAF IS LT X hMAO-B 1)
il 1 F B AR O

il 4A AT, Rk 2 MV =5 hMAO-B
FF 12 min Ji5, AMAO-B f 35 V4 it 35 J87 15 15 [R] A4 SE
K8 FRE xR W) T 23 %0 B i VR R A

90 "| A —e— Safinamide Rasagiline
B —4— Selegilin
80 4
S A
>
E
P 70
Q
<
=
60 4
50 T T 1
0 40 80 120

t/ min
A = FRA 22 RV AU IFIENG B - L 9 F 13,

A - selegiline, rasagiline and safinamide; B — compound 9 and 13.

B4 oAt hMAO-B i i [a] 5 8 1 47 ] B 2

AR o TP ISIERE S AMAO-B JF U B 5, B
MRS RS T R, 24 min J5, B PEOTHRIK R, I 1545
S5, 3 T 2 30 o) ) 08 Tl P 00 A T ORE mTEA
XFEMEALE Y 9 F1 13, 5 hMAO-B JHR I 7 A,
BEREVEAE T IR T Bl B B, Z )5 Rl 332 Wk
9%, 1E 40 min J JFE PR35 SE K S AN 5 (1] 4B) .
i BRI ISP A 9 #1113 X AMAO-B i 4 410
L/ TS 18] 22 Ak i 2555 V0 25 T e AR AL, 10 AS )
R AT 22 il BRSPS 9 A
13 7y hMAO-B g n] i A5 o

MAO-B actity/%

Fig. 4 Studies of time-dependent inhibition of tested compounds on hMAO-B

2.5 RpFHERR

HMGF TR ERHEYEALS Pr i hAMAO-B
AP FE 5 20, ASER 23 WE S A 23 5 X 2 19 O i Y
THME AR B, M & KE S AMAO-B (Y
SEAMEOL B SA) TN EE AR Y A PR i 4 A5 R
Trp119 \Phel68 . Prol02 }; Leul64 S IR AR B4
JHIETK G, B BRI A 1] FAD — S X 48, HL&5 5
FERHKER J1o A TG W) 2, H LA Y
PG5 i 1R 1 4%, 2R BA o 4 Y DX A K B ) A
PAHIL, 1, 4-285F 5 7S B [a) FAD — ], 55 &
U 2K A o X, L5 1Y o, B- AN
B R HL 551G M 4% Y Cys172 BREES L IE A 1T AUt
(AHBEZY 3. 11 A, 5A) o XTSI 13, B4
S5k ERYZRIAHN 1, 4-F85F R US MR TR M AR
23 ()] S5 A6 5 ) 2 ARARL, o, B-AN L AR 7k Ak 5
FREE Cys172 (30 HE B T A5 (HIBEZY 3.13 A)
T3, HIAR I B 3-Br B 4-F 43 Gl A T
Trpl19 , Leul64 F1 Phel68 Az Phel03 ., Phel04 #i
Trp119 S5 Z HLFR AR B4 U Jmy i 25 5, 2 — 20 g ik
TSNS S (E SB) o X TGS L &9
9, HAETEE DA R a) 54050 13 AHARL, AR

T E 2GR 2R 2024 4 11 H 55 59 55 22 )

Er2-Br #x A T H Trpl19 . Leul64 F1 Phel68 ey
TV I SRS 2 s T v, 8- L T 1 4 ) o
AT Cys172, 5 H BT R T 80 i A5k (3.05 A) .
o5 Cys172 DU LS A AR Z Ml %) 15 MAO-B
VERIRY T BRI bl I, 4 A X g
W] ISR G PEAL A 5 hMAO-B (1945 & , M 1
FEIUH ARG

R 46 3 A 07 B 5 SR AT N, 3 1Ak B 0
hMAO-B ) 400 i & B A3 BL 7 ) 36 9% & — 1, %
hMAO-A U ARSS B 10 V5 .y B B3 1 Ak
AR RMAO-A/B 400 77 A2 3 4k 22 5 19 5L IR, AR
RAIBEFE UG TEAL A 4 9 1 13 g BF 580k 42, [ A
F AR T 065 32 80 05 12, AL 1) 5 1 1) 45 4 X
AT, S5 RER, SIE A Y 5 4% hMAO-B
T AR SE A0 R 1 2 T A 42 (181 5C) AR, 3
PEAL & 9 9 13 LUK X 37 & 09 4 T4 4 05 3
RMAO-A JCfANE A 48 A7 7E A B AR 1 8
IKAE 1 (B SD) o SR L Rl & 19 2 T-45 A 4
S ETH N hMAO-A f 35 1 1148 & B s 254, 3
RN T RMAO-B 35 7 481 S3ckE v L i
GG Yo TA B 15 8 B S BR AR L R P g . 4R
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1117, X b A A AR R AL L 7, I A M TR
SEAA . G AT I, s ] A3 BEL SO 2 T 1k

(6
‘ lle316 \ :
\\ y
: /) S, Cys172
Tyr326 /=
=Y
N

Phe343

FAD [

BPIC X RMAO-A 7 A B 4 100 i 35 1 ) 3 22

A - ARE ISP 2 5 AMAO-B (943 FRHELE R B - & ML 5 919 13 5 hMAO-B 943 X545 2R 5 C - TR PEAL A 499 1355 AMAO-B 3 432 i) i 17 7% 724 181 5
D 3PS 9 13 55 AMAO-A 973 FXHHELE R K G0 F - 2/RE; O T - ea W2 B O T - aP9; K EG0T - a3, ks - A,

A - chalcone and compound 2 docking with hAIMAO-B; B — Compound 9 and 13 docking with AMAO-B; C - the side view of molecular docking result of compound 9 and 13 with
hMAO-B; D - compound 9 and 13 docking with AIMAO-A ; Gray — chalcone; Yellow — compound 2; Cyan — compound 9; Purple — compound 13; Blue line — hydrogen bond.

ES5 #H/REEEMEASY2.9.13 5 hMAO-A/B th 49 FxtETZ R
Fig. 5 Diagrams of molecular docking results of chalcone, compounds 2,9,13 with AMAO-A/B

2.6 40T A0 I

ARSZIG R MTT 335740 36 PR AL G P 6]+ 22 4
MU EEPE . E 0 AMAO-B IE M f 4 Ak 59 9
VERWFFERT G, /NN BT 240 BV2 248 B/ A il i
YRR , LMATR 3% 0. 1% DMSO 15 B PEXTRE, 43
PITES Y 1.5 F125 pmol - L™ VEFAWE T, %
ZE LT A ML % 14 B A0 S0 o fR T 6 BT A i
AU EESE LA BB 9 4T BV2 4 i AR R I W]
WA RIE T . XU TR 9 HARARK
SR

3 4% i

ARSI A IR BB A 254 Ok, BT RS R T
— RG34 SR IR AT A, PR
il RMAO-B [P, D Hh i 326 15 2] 1 00 ) 358 2 v 2
HIE A8 9 F1 13, 3 45 T %8 1L & W I F R0E
R SRR ALEY 9 F1 13 X hMAO-B 41 il
1C, {48514 0. 021 F10. 042 wmol « L', ft F FHE
25D 2RIV IS WE R , —E X AMAO-B [ i
VEFIZRIUE i BE e % — 1k o BRI 3l ) F B 5%
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B6 (o9 BV2 A mIMH M H . n=3,x%s
Fig. 6 The inhibitory effects of compound 9 on the proliferation
of BV2 cell line. n=3,x +s

T AEY 9 F0113 JE AMAO-B g n] i 38 4+ U417
Hil7 e xR TR, VR R i
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L AAFEAT /K 2E MAO-B i i 78] 548 B O F 5
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