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Figure 1. *H-NMR (500 MHz) and 3C-NMR (125 MHz) spectrums of compound 1(CDs0D)
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Figure 3. 'H-NMR (500 MHz) and 3C-NMR (125 MHz) spectrums of compound 2 (CDCls)
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Figure 5. *H (500 MHz) and **C-NMR (125 MHz) spectrums of compound 3 (Acetone-ds)
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Figure 7. 'TH-NMR (500 MHz) and *C-NMR (125 MHz) spectrums of compound 4 (CDCls)
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Figure 26. EIMS and HREIMS data of compound 13



wy-25.1.1.11&
& NN

I g

20w
—oo Cebbn@mBbny

OCH;

o) o
x OH
OH O

14

A(d)| C (dd) F(ddd)
7.17] 6.54 5.13
[l H

e

DOTONIMDOY FTPOUN N —— O
fffff 50 0D 0D

COOOGCEOIBIOG 16151656 16 15 05 03 03 03 03

="~

A

©ON—DNTDDOUD DN D

Wi

r1.00E+09

 9.00E+08

8.00E+08

[ 7.00E+08

6.00E+08

r5.00E+08

r4.00E+08

3.00E+08

2.00E+08

r1.00E+08

0.76%
1.00—=

88 ©
S+ o

4

o~
~c

1.11=
5.63=
/5:3%=

r0.00E+00

1 (ppm)

wy=2521dr

— 135,

&1

&0,

58,

57

S5,
“13zE
_ZAT
—126,58
~12zE
11710
11501

08,

0,

03,

03,

03,
_TB6T

T T T T T T T T T T T T T T
95 9.0 85 80 75 7.0 65 6.0 55 50 45 40 35 3.0

55,77

T T T T T
25 20 15 1.0 05 0.0

42,36
28,79

“§ .

—=350,09
1818

f1 (ppm)

T T
120 110 100 a0 80 0

G0

50 40 30 20 10 0

Figure 27. *H-NMR (500 MHz) and 3C-NMR (125 MHz) spectrums

of compound 14 (CDCls)

1.60E+08

F1.50E+08

F1.40E+08

1.30E+08

F1.20E+08

F1.10E+08

1.00E+08

F9.00E+07

+8.00E+07

F7.00E+07

F8.00E+07

+5.00E+07

4. 00E+07

F3.00E+07

F2,00E+07

F1.00E+07

FO.00E+00

F—1.00E+07




[%]
636320 121
100

80

60
| 87

69
40

97

20

100 200

Instrument : MStation
Sample : —
Note : -
Inlet : Direct
RT : 1.14 min

215231

i i | |
A R o M
O R et

| [T O A
L AR 1

300

Ion Mode : El+
Scan# : 35

Elements : C 100/1, H 100/1, O 10/1

Mass Tolerance

Unsaturation (U.S.) : 0.5 — 20.0

Observed m/z

1 436.18

Figure 28. EIMS and HREIMS data of compound 14

82

Int%
77 .13

363

381

400

: 1000ppm, 3mmu if m/z > 3

=0.9 /

436

421

| W AL i

Ihih i;‘ d‘ﬂ

: . IM/Z

500 600 700 800
Err[ppm / mmu] U.S. Composition
-0.4 13.0 C26 H28 06



YaEr DD~ o Y ONORONNTI SO BE©
= AYYNSSSCCRRRD OIS
o -

Y

wy-23.1.1.1r

QOO N ==
B0 10160 B 066G R e e R T

e e

6% asag
83 53538
NG e
Y NV

OH

o o
99

OH O

15

2.82

—
—
L
=
==
.
[

- 7.0E+08

[ 6.56+08

[ 6.0E+08

5.56+08

5.0E+08

4.56+08

4.0E+08

3.5E+08

3.0E+08

r2.56+08

2.0E+08

r1.56+08

r1.0e+08

5.0E+07

0.0E+00

—5.0E+07

7
f1 (ppm)

a3

160,26
158,76
43,64
28,60

28N
26,16

w
&

wy-23,2.1 31
|

116,08
<115‘93
-=109,03

103,23
<103‘09

~— 30,08

h

156,30

£
—1
T

F1.B0E+03

F1.50E+08

1.40E+08

1,30E+0C8

F1,20E+08

F110E+038

1.00E+038

F9.00E+C7

8,00E+C7

F7.00E+07

[6,00E+C7

F5.00E+07

4.00E+C7

3,00E+C7

F2,00E+C7

F1,00E+C7

FO.00E+(0

=1, 00E+0"

T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 180 150 140 130 120 10 ) 1 O()J 90 80 70 80 50 40 30 20 10
1 (ppm

Figure 29. *H-NMR (500 MHz) and *C-NMR (125 MHz) spectrums

of compound 15 (CDCls)



123568[3
cree 391

80
i 215 406
40
271
20 121 2
57 231 151
] 69
d Ml LU .
100 200 300 400 500 B(I)O 7(‘)0 stljo
Instrument : MStation
Sample : -
Note : -
Inlet : Direct Ion Mode : EI+
RT : 1.30 min Scan# : 40
Elements : C 100/1, H 100/1, O 10/1
Mass Tolerance : 1000ppm, 3mmu if m/z > 3
Unsaturation (U.S)) : -0.5 - 20.0
Observed m/z Int% Err({ppm / mmu] U.S. Composition
1 406 .1778 41.79 -0.6 / -0.2 13.0 C25 H26 05

Figure 30. EIMS and HREIMS data of compound 15



wy=7.190.1r 3838 3% 3859585055804 500Y 2rodN-oggny 839
@ S66 GGG 566 G615 16 16 1116 1616 13 1616616 16161645 15 5 15 SYvS
I NN S N — NV
OH
(0] (0]
I O OH [ /] I { /f
OH O
16
I
’ J 1l
A J D U
b I IT F Y LT re
3 8 85 38 8 2835 38
S £ B e E— P
T T T T T T T T T T T T T T T T T T T T T T T T
86 84 82 80 78 76 74 72 70 68 66 64 62 60 58 56 54 52 50 48 46 44 42 40
f1 (ppm)
wy-7R.1.10 $5932 233= 93 99332 o2 2 2285
P~ oD ol ool ~o DO < s Ahirdcd 0 ]
o choae gdaTor T gosoe S g g8ga2
I S AVEN N NN X N
|
|
1 |
| | l ’
i i!
! |
|
|
‘ m A N J
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

Figure 31. *H-NMR (500 MHz) and 3C-NMR (125 MHz) spectrums

f1 (ppm)

of compound 16 (CDCls)

[ 6.5E+08

[ 6.0E+08

[ 5.5E+08

[ 5.0E+08

[ 4.56+08

[ 4.0E+08

[ 3.5E+08

[ 3.0E+08

[ 2.5E+08

[ 2.0E+08

r1.56+08

r1.0E+08

[ 5.0E+07

 0.0E+00

r—5.0E+07

r4.0E+08

r3.5e+08

3.0E+08

[ 2.5E+08

2.0E+08

r1.56+08

r1.0E+08

5.0E+07

0.0E+00




[%]
843136 422
100

215

407
80

271 361 389

43
23 %5

333

20

0 | LVI T I ' T ' | ' T

100 200 300 400 500 600 700 800

Instrument : MStation

Sample : -

Note : -

Inlet : Direct lon Mode : EI+

RT : 1.67 min Scan# : 51

Elements : C 100/1, H 100/1, O 10/1

Mass Tolerance : 1000ppm, 3mmu if m/z > 3
Unsaturation (U.S.) : 0.5 - 20.0

Composition
C25 H26 06

Observed m/z Int% Err(ppm / mmu]
1 422 .1727 100.00 -0.6 / -0.2 1

w C
o wm
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Figure 38. ESR spectra of DPPH radical scavenging effect of compounds10-18 (7.0 mg/ml)
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Figure 39. ESR spectra of hydroxyl radical scavenging effect of compounds1-9 (7.5 mg/ml)
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Figure 42. ESR spectra of superoxide radical scavenging effect of compounds10-18 (25 mg/ml)
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Figure 43. Results of electrophoresis by pBR322 plasmid DNA band intensity; Lane 1,
pBR322 plasmid DNA; Lane 2, oxidative DNA; Lane 3, compound 1; Lane 4, compound 2;

Lane 5, compound 3; Lane 6, compound 4; Lane 7, compound 5; Lane 8, compound 6; Lane 9,

compound 7; Lane 10, compound 8; Lane 11, compound 9.
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Figure 44. Results of electrophoresis by pBR322 plasmid DNA band intensity; Lane 3,
compound 10; Lane 4, compound 11; Lane 5, compound 12; Lane 6, compound 13; Lane 7,

compound 14; Lane 8, compound 15; Lane 9, compound 16; Lane 10, compound 17; Lane 11,

compound 18; Lane 12, trolox.
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Figure 45. Results of electrophoresis by pBR322 plasmid DNA band intensity against dose-
dependent with compound 2; Lane 1, pBR322 plasmid DNA (control); Lane 2, oxidative DNA;

Lane 3, 7.5 uM; Lane 4, 15.0 uM; Lane 5, 30.0 uM; Lane 6, 60.0 uM.




Table 1. pBR322 plasmid DNA damage protective effect of 1-18.

ScDNA ocDNA DNAdamage DNA protective
band intensity  band intensity (%) effect (%)
pBR322 DNA 2472.2 77.3 - -
oxidative DNA 399.2 1767.2 - -
1 215.8 2155.8 87.2 12.8
2 1251.6 226.1 9.1 90.9
3 1471.0 284.15 115 88.5
4 198.8 1998.4 80.8 19.2
5 858.7 1133.4 45.8 54.2
6 1250.2 383.1 15.5 84.5
7 793.5 1504.5 60.9 39.1
8 1067.2 1789.9 72.4 27.6
9 1115.1 1800.6 72.8 27.2
10 1648.9 384.9 15.6 84.4
1 1619.9 430.5 17.4 82.6
12 1074.9 914.2 37.0 63.0
13 1315.9 1273.9 51.5 48.5
14 1462.6 1218.6 49.3 50.7
15 1919.8 532.2 21.5 78.5
16 2153.5 505.5 20.4 79.6
17 204.8 2300.5 93.1 6.9
18 190.8 1847.5 4.7 25.3

Trolox 213.2 2000.5 80.9 19.1




Table 2. Protective effect of pBR322 plasmid DNA by dose dependent of compound 2

ScDNA ocDNA DNAdamage DNA protective
band intensity  band intensity (%) effect (%)
PBR322 DNA 2854.0 215 - -
oxidative DNA 104.7 2488.2 - -
7.5uM 501.4 2125.4 745 25.5
15.0 uM 1033.2 1494.3 52.4 47.6
30.0 uM 1844.3 780.5 27.3 72.7

60.0 uM 2740.4 312.4 10.9 89.1




