
1

Supporting Information

Structural modification of olibergin A, an isoflavonoid, from Dalbergia stipulacea 

Roxb. and their cytotoxicity

Supakorn Arthana, Priyapan Posria, Sookkawath Walunchapruk,b Thanaset Senawong,b 

Chavi Yenjai*a

aNatural Products Research Unit, Department of Chemistry and Center of Excellence for 

Innovation in Chemistry, Faculty of Science, Khon Kaen University, Khon Kaen 40002, 

Thailand

bNatural Products Research Unit, Department of Biochemistry, Faculty of Science, Khon 

Kaen University, Khon Kaen 40002, Thailand.

Authors to whom correspondence should be addressed.

*Tel: +66-4320-2222-41 ext. 12243. Fax: +66-4320-2373. E-mail: chayen@kku.ac.th (C. 

Yenjai).

Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2022



2

Figure S1 MS spectrum of olibergin A (1)

Figure S2 IR spectrum of olibergin A (1)

Figure S3 1H NMR spectrum of olibergin A (1)

Figure S4 13C NMR spectrum of olibergin A (1)

Figure S5 MS spectrum of 5-hydroxy-7,4-dimesyl-2,5-dimethoxyisoflavone (2)

Figure S6 IR spectrum of 5-hydroxy-7,4-dimesyl-2,5-dimethoxyisoflavone (2)

Figure S7 1H NMR spectrum 5-hydroxy-7,4-dimesyl-2,5-dimethoxyisoflavone (2)

Figure S8 13C NMR spectrum of 5-hydroxy-7,4-dimesyl-2,5-dimethoxyisoflavone (2)

Figure S9 MS spectrum of 7,4-diacetoxy-5-hydroxy-2,5-dimethoxyisoflavone (3)

Figure S10 IR spectrum of 7,4-diacetoxy-5-hydroxy-2,5-dimethoxyisoflavone (3)

Figure S11 1H NMR spectrum of 7,4-diacetoxy-5-hydroxy-2,5-dimethoxyisoflavone (3)

Figure S12 13C NMR spectrum of 7,4-diacetoxy-5-hydroxy-2,5-dimethoxyisoflavone (3)

Figure S13 MS spectrum of 7,4-dibutoxy-5-hydroxy-2,5-dimethoxyisoflavone (4)

Figure S14 IR spectrum of 7,4-dibutoxy-5-hydroxy-2,5-dimethoxyisoflavone (4)

Figure S15 1H NMR spectrum of 7,4-dibutoxy-5-hydroxy-2,5-dimethoxyisoflavone (4)

Figure S16 13C NMR spectrum of 7,4-dibutoxy-5-hydroxy-2,5-dimethoxyisoflavone (4)

Figure S17 MS spectrum of 5-hydroxy-7,2,4,5-tetramethoxyisoflavone (5)

Figure S18 IR spectrum of 5-hydroxy-7,2,4,5-tetramethoxyisoflavone (5)

Figure S19 1H NMR spectrum of 5-hydroxy-7,2,4,5-tetramethoxyisoflavone (5)

Figure S20 13C NMR spectrum of 5-hydroxy-7,2,4,5-tetramethoxyisoflavone (5)

Figure S21 MS spectrum of 5,7,2,4,5-pentamethoxyisoflavone (6)

Figure S22 IR spectrum of 5,7,2,4,5-pentamethoxyisoflavone (6)

Figure S23 1H NMR spectrum of 5,7,2,4,5-pentamethoxyisoflavone (6)

Figure S24 13C NMR spectrum of 5,7,2,4,5-pentamethoxyisoflavone (6)

Figure S25 MS spectrum of 1-(5,7-dihydroxy-4-oxo-4H-1-benzopyran-3-yl)-4-hydroxy-3-nitro-2,5-

quinone (7)



3

Figure S26 IR spectrum of 1-(5,7-dihydroxy-4-oxo-4H-1-benzopyran-3-yl)-4-hydroxy-3-nitro-2,5-
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Figure S27 1H NMR spectrum of 1-(5,7-dihydroxy-4-oxo-4H-1-benzopyran-3-yl)-4-hydroxy-3-
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Figure S49 MS spectrum of 5,7,4-trihydroxy-2,5-dimethoxyisoflavan oxime (13)
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Figure S1 MS spectrum of olibergin A (1)

Figure S2 IR spectrum of olibergin A (1)
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Figure S3 1H NMR spectrum of olibergin A (1)
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Figure S4 13C NMR spectrum of olibergin A (1)
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Figure S5 MS spectrum of 5-hydroxy-7,4-dimesyl-2,5-dimethoxyisoflavone (2)

Figure S6 IR spectrum of 5-hydroxy-7,4-dimesyl-2,5-dimethoxyisoflavone (2)
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Figure S7 1H NMR spectrum of 5-hydroxy-7,4-dimesyl-2,5-

dimethoxyisoflavone (2)
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Figure S8 13C NMR spectrum of 5-hydroxy-7,4-dimesyl-2,5-

dimethoxyisoflavone (2)
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Figure S9 MS spectrum of 7,4-diacetoxy-5-hydroxy-2,5-dimethoxyisoflavone (3)

Figure S10 IR spectrum of 7,4-diacetoxy-5-hydroxy-2,5-dimethoxyisoflavone (3)
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Figure S11 1H NMR spectrum of 7,4-diacetoxy-5-hydroxy-2,5-

dimethoxyisoflavone (3)
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Figure S13 MS spectrum of 7,4-dibutoxy-5-hydroxy-2,5-dimethoxyisoflavone (4)

Figure S14 IR spectrum of 7,4-dibutoxy-5-hydroxy-2,5-dimethoxyisoflavone (4)
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Figure S15 1H NMR spectrum of 7,4-dibutoxy-5-hydroxy-2,5-

dimethoxyisoflavone (4)
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Figure S16 13C NMR spectrum of 7,4-dibutoxy-5-hydroxy-2,5-
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Figure S17 MS spectrum of 5-hydroxy-7,2,4,5-tetramethoxyisoflavone (5)

Figure S18 IR spectrum of 5-hydroxy-7,2,4,5-tetramethoxyisoflavone (5)
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Figure S19 1H NMR spectrum of 5-hydroxy-7,2,4,5-tetramethoxyisoflavone (5)
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Figure S20 13C NMR spectrum of 5-hydroxy-7,2,4,5-tetramethoxyisoflavone (5)

O

O

OMe

OMe

OMe
OH

MeO



15

6x10

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

+ESI Scan (0.176 min) Frag=100.0V R5.2 001.d

373.1284

767.2321
282.2794

310.3101 395.1101256.2634 563.5509122.0951 157.0342 676.3835619.6128195.1342

Counts vs. Mass-to-Charge (m/z)
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700 720 740 760 780

Figure S21 MS spectrum of 7,5,2,4,5-pentamethoxyisoflavone (6)

Figure S22 IR spectrum of 5,7,2,4,5-pentamethoxyisoflavone (6)
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Figure S23 1H NMR spectrum of 5,7,2,4,5-pentamethoxyisoflavone (6)
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Figure S25 MS spectrum of 1-(5,7-dihydroxy-4-oxo-4H-1-benzopyran-3-yl)-4-

hydroxy-3-nitro-2,5-quinone (7)

Figure S26 IR spectrum of 1-(5,7-dihydroxy-4-oxo-4H-1-benzopyran-3-yl)-4-

hydroxy-3-nitro-2,5-quinone (7)
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Figure S29 MS spectrum of 5,7,4-trihydroxy-2,5-dimethoxyisoflavanone (8)

Figure S30 IR spectrum of 5,7,4-trihydroxy-2,5-dimethoxyisoflavanone (8)
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Figure S31 1H NMR spectrum of 5,7,4-trihydroxy-2,5-dimethoxyisoflavanone (8) 

5060708090100110120130140150160170180190200
f1 (ppm)

46
.8

9

56
.0

4
56

.7
1

70
.3

4

95
.2

6
96

.3
6

10
0.

40
10

2.
69

11
3.

09
11

3.
84

14
1.

04

14
6.

43

15
2.

17

16
3.

40
16

4.
13

16
6.

30

19
7.

29

Figure S32 13C NMR spectrum of 5,7,4-trihydroxy-2,5-dimethoxyisoflavanone (8)
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Figure S33 MS spectrum of 5-hydroxy-7,2,4,5-tetramethoxyisoflavanone (9)

Figure S34 IR spectrum of 5-hydroxy-7,2,4,5-tetramethoxyisoflavanone (9)
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Figure S35 1H NMR spectrum of 5-hydroxy-7,2,4,5-tetramethoxyisoflavanone (9)
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Figure S36 13C NMR spectrum of 5-hydroxy-7,2,4,5-tetramethoxyisoflavanone (9)
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Figure S37 MS spectrum of 5,7,2,4,5-pentamethoxyisoflavanone (10)

Figure S38 IR spectrum of 5,7,2,4,5-pentamethoxyisoflavanone (10)
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Figure S39 1H NMR spectrum of 5,7,2,4,5-pentamethoxyisoflavanone (10) 
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Figure S40 13C NMR spectrum of 5,7,2,4,5-pentamethoxyisoflavanone (10)
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Figure S41 MS spectrum of 5,7,2,4,5-pentamethoxyisoflavan (11)

Figure S42 IR spectrum of 5,7,2,4,5-pentamethoxyisoflavan (11)
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Figure S43 1H NMR spectrum of 5,7,2,4,5-pentamethoxyisoflavan (11) 
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Figure S44 13C NMR spectrum of 5,7,2,4,5-pentamethoxyisoflavan (11)
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Figure S45 MS spectrum of 5,7,4-trihydroxy-2,5-dimethoxyisoflavan hydrazone 

(12)

Figure S46 IR spectrum of 5,7,4-trihydroxy-2,5-dimethoxyisoflavan hydrazone 

(12)
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Figure S47 1H NMR spectrum of 5,7,4-trihydroxy-2,5-dimethoxyisoflavan 

hydrazone (12) 
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Figure S48 13C NMR spectrum of 5,7,4-trihydroxy-2,5-dimethoxyisoflavan 
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Figure S49 MS spectrum of 5,7,4-trihydroxy-2,5-dimethoxyisoflavan oxime (13)

Figure S50 IR spectrum of 5,7,4-trihydroxy-2,5-dimethoxyisoflavan oxime (13)
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Figure S51 1H NMR spectrum of 5,7,4-trihydroxy-2,5-dimethoxyisoflavan 

oxime (13) 
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Figure S52 13C NMR spectrum of 5,7,4-trihydroxy-2,5-dimethoxyisoflavan 

oxime (13)
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Figure S53 MS spectrum of 5-hydroxy-7,2,4,5-tetramethoxyisoflavanone 

hydrazone (14)

Figure S54 IR spectrum of 5-hydroxy-7,2,4,5-tetramethoxyisoflavanone

 hydrazone (14)
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Figure S55 1H NMR spectrum of 5-hydroxy-7,2,4,5-tetramethoxyisoflavanone 

hydrazone (14) 
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Figure S56 13C NMR spectrum of 5-hydroxy-7,2,4,5-tetramethoxyisoflavanone 

hydrazone (14)
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Figure S57 MS spectrum of 5-hydroxy-7,2,4,5-tetramethoxyisoflavanone 

oxime (15)

Figure S58 IR spectrum of 5-hydroxy-7,2,4,5-tetramethoxyisoflavanone oxime (15)
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Figure S59 1H NMR spectrum of 5-hydroxy-7,2,4,5-tetramethoxyisoflavanone 

oxime (15) 
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Figure S60 13C NMR spectrum of 5-hydroxy-7,2,4,5-tetramethoxyisoflavanone 

oxime (15)
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Figure S61 MS spectrum of 5,7,2,4,5-pentamethoxyisoflavan oxime (16)

Figure S62 IR spectrum of 5,7,2,4,5-pentamethoxyisoflavan oxime (16)



36

3.63.73.83.94.04.14.24.34.44.54.64.74.84.95.05.15.25.35.45.55.65.75.85.96.06.16.26.36.46.56.66.76.86.97.07.17.27.3
f1 (ppm)

2.
81

2.
71

2.
84

2.
80

2.
72

0.
92

0.
94

0.
90

0.
88

0.
87

0.
85

1.
00

Figure S63 1H NMR spectrum of 5,7,2,4,5-pentamethoxyisoflavan oxime (16) 
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Figure S64 13C NMR spectrum of 5,7,2,4,5-pentamethoxyisoflavan oxime (16)
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