
Formation and Disproportionation of Xanthenols to Xanthenes and 

Xanthones and Its Use in Synthesis

Zeyu Shi, § Si Chen, § Qiong Xiao,* and Dali Yin

Department of Medicinal Chemistry, State Key Laboratory of Bioactive Substance and Function of Natural Medicines & 

Beijing Key Laboratory of Active Substances Discovery and Drugability Evaluation, Institute of Materia Medica, Peking 

Union Medical College and Chinese Academy of Medical Sciences, Beijing 100050, China
*Corresponding author. Tel./fax: +86 10 63037952

E-mail address: xiaoqiong@imm.ac.cn (Q. Xiao)

Supporting Information

Page

1H NMR and 13C {1H} NMR Spectra                                                                                S1-S100

mailto:xiaoqiong@imm.ac.cn


S1

Figure S1: 1H NMR (400 MHz, CDCl3) spectrum of compound 14a



S2

Figure S2: 13C {1H} NMR (75 MHz, CDCl3) spectrum of compound 14a 



S3

Figure S3: 1H NMR (400 MHz, CDCl3) spectrum of compound 17a



S4

Figure S4: 13C {1H} NMR (125 MHz, CDCl3) spectrum of compound 17a 



S5

Figure S5: 1H NMR (400 MHz, CDCl3) spectrum of compound 19a



S6

Figure S6: 13C {1H} NMR (125 MHz, CDCl3) spectrum of compound 19a



S7

Figure S7: 1H NMR (400 MHz, CDCl3) spectrum of compound 22a



S8

Figure S8: 13C {1H} NMR (100 MHz, CDCl3) spectrum of compound 22a
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Figure S9: 1H NMR (400 MHz, CDCl3) spectrum of compound 1b



S10

-100102030405060708090100110120130140150160170

f1 (ppm)

-0.01

0.00

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.10

0.11

0.12

0.132
8
.
0
2

1
1
6
.
6
0

1
2
0
.
7
1

1
2
3
.
0
8

1
2
7
.
7
7

1
2
9
.
0
4

1
5
2
.
1
0

O

Figure S10: 13C {1H} NMR (100 MHz, CDCl3) spectrum of compound 1b
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Figure S11: 1H NMR (400 MHz, CDCl3) spectrum of compound 1c
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Figure S12: 13C {1H} NMR (100 MHz, CDCl3) spectrum of compound 1c



S13

-1.0-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.0

f1 (ppm)

-0.1

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

3
.
0
0

1
.
9
8

1
.
9
3

4
.
9
8

2
.
1
4

1
.
2
3

1
.
2
5

1
.
2
6

2
.
5
9

2
.
6
1

2
.
6
3

2
.
6
5

4
.
0
4

6
.
9
7

6
.
9
9

7
.
0
0

7
.
0
0

7
.
0
2

7
.
0
4

7
.
0
4

7
.
0
6

7
.
1
6

7
.
1
8

7
.
1
8

7
.
2
0

7
.
2
0

7
.
2
1

O

CH3

Figure S13: 1H NMR (400 MHz, CDCl3) spectrum of compound 2b
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Figure S14: 13C {1H} NMR (100 MHz, CDCl3) spectrum of compound 2b
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Figure S15: 1H NMR (400 MHz, CDCl3) spectrum of compound 2c
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Figure S16: 13C {1H} NMR (125 MHz, CDCl3) spectrum of compound 2c
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Figure S17: 1H NMR (500 MHz, CDCl3) spectrum of compound 3b
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Figure S18: 13C {1H} NMR (125 MHz, CDCl3) spectrum of compound 3b
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Figure S19: 1H NMR (500 MHz, CDCl3) spectrum of compound 3c
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Figure S20: 13C {1H} NMR (125 MHz, CDCl3) spectrum of compound 3c
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Figure S21: 1H NMR (500 MHz, CDCl3) spectrum of compound 4b



S22

-100102030405060708090100110120130140150160170180

f1 (ppm)

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

2
8
.
4
3

5
5
.
8
1

1
1
3
.
3
9

1
1
3
.
4
6

1
1
6
.
5
1

1
1
7
.
2
3

1
2
0
.
1
4

1
2
1
.
3
7

1
2
2
.
8
2

1
2
7
.
7
4

1
2
8
.
9
9

1
4
6
.
1
0

1
5
2
.
2
6

1
5
5
.
3
0

O

O
CH3

Figure S22: 13C {1H} NMR (125 MHz, CDCl3) spectrum of compound 4b
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Figure S23: 1H NMR (500 MHz, CDCl3) spectrum of compound 4c
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Figure S24: 13C {1H} NMR (125 MHz, CDCl3) spectrum of compound 4c
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Figure S25: 1H NMR (400 MHz, CDCl3) spectrum of compound 5b
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Figure S26: 13C {1H} NMR (100 MHz, CDCl3) spectrum of compound 5b
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Figure S27: 1H NMR (400 MHz, CDCl3) spectrum of compound 5c
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Figure S28: 13C {1H} NMR (100 MHz, CDCl3) spectrum of compound 5c
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Figure S29: 1H NMR (500 MHz, CDCl3) spectrum of compound 6b
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Figure S30: 13C {1H} NMR (125 MHz, CDCl3) spectrum of compound 6b
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Figure S31: 1H NMR (500 MHz, CDCl3) spectrum of compound 6c
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Figure S32: 13C {1H} NMR (125 MHz, CDCl3) spectrum of compound 6c
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Figure S33: 1H NMR (500 MHz, CDCl3) spectrum of compound 7b
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Figure S34: 13C {1H} NMR (125 MHz, CDCl3) spectrum of compound 7b



S35

-1.0-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5

f1 (ppm)

-1000

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

11000

12000

13000

14000

15000

2
.
1
1

2
.
1
0

2
.
0
6

3
.
0
9

1
.
0
2

2
.
0
0

7
.
3
7

7
.
3
9

7
.
4
0

7
.
4
2

7
.
4
4

7
.
4
6

7
.
4
7

7
.
4
7

7
.
4
8

7
.
5
2

7
.
5
4

7
.
5
5

7
.
6
6

7
.
6
7

7
.
6
8

7
.
6
9

7
.
6
9

7
.
7
0

7
.
7
1

7
.
7
1

7
.
7
6

7
.
7
6

7
.
7
7

7
.
7
8

8
.
3
5

8
.
3
5

8
.
3
7

8
.
3
7

8
.
3
7

8
.
3
9

8
.
3
9

O

O

Figure S35: 1H NMR (500 MHz, CDCl3) spectrum of compound 7c
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Figure S36: 13C {1H} NMR (125 MHz, CDCl3) spectrum of compound 7c
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Figure S37: 1H NMR (400 MHz, CDCl3) spectrum of compound 8b
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Figure S38: 13C {1H} NMR (125 MHz, CDCl3) spectrum of compound 8b
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Figure S39: 1H NMR (400 MHz, CDCl3) spectrum of compound 8c
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Figure S40: 13C {1H} NMR (125 MHz, CDCl3) spectrum of compound 8c
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Figure S41: 1H NMR (500 MHz, CDCl3) spectrum of compound 9b
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Figure S42: 13C {1H} NMR (125 MHz, CDCl3) spectrum of compound 9b
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Figure S43: 1H NMR (500 MHz, CDCl3) spectrum of compound 9c



S44

-100102030405060708090100110120130140150160170180190

f1 (ppm)

-500

0

500

1000

1500

2000

2500

3000

3500

4000

4500

50001
1
7
.
1
5

1
1
8
.
1
7

1
2
0
.
1
2

1
2
1
.
5
9

1
2
3
.
1
8

1
2
4
.
4
1

1
2
6
.
9
1

1
2
9
.
3
2

1
3
5
.
3
3

1
3
7
.
7
7

1
5
5
.
0
0

1
5
6
.
1
0

1
7
6
.
0
9

O

O

Br

Figure S44: 13C {1H} NMR (125 MHz, CDCl3) spectrum of compound 9c
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Figure S45: 1H NMR (500 MHz, CDCl3) spectrum of compound 10b and 11b
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Figure S46: 13C {1H} NMR (125 MHz, CDCl3) spectrum of compound 10b and 11b
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Figure S47: 1H NMR (500 MHz, CDCl3) spectrum of compound 11c
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Figure S48: 13C {1H} NMR (125 MHz, CDCl3) spectrum of compound 11c
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Figure S49: 1H NMR (400 MHz, CDCl3) spectrum of compound 12b
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Figure S50: 13C {1H} NMR (125 MHz, CDCl3) spectrum of compound 12b
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Figure S52: 13C {1H} NMR (150 MHz, CDCl3) spectrum of compound 12c
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Figure S53: 1H NMR (400 MHz, CDCl3) spectrum of compound 13b
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Figure S54: 13C {1H} NMR (125 MHz, CDCl3) spectrum of compound 13b
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Figure S55: 1H NMR (400 MHz, CDCl3) spectrum of compound 13c
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Figure S56: 13C {1H} NMR (125 MHz, CDCl3) spectrum of compound 13c
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Figure S57: 1H NMR (500 MHz, CDCl3) spectrum of compound 14b
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Figure S58: 13C {1H} NMR (125 MHz, CDCl3) spectrum of compound 14b
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Figure S59: 1H NMR (500 MHz, CDCl3) spectrum of compound 14c
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Figure S60: 13C {1H} NMR (125 MHz, CDCl3) spectrum of compound 14c
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Figure S61: 1H NMR (400 MHz, CDCl3) spectrum of compound 15b
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Figure S62: 13C {1H} NMR (125 MHz, CDCl3) spectrum of compound 15b
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Figure S63: 1H NMR (400 MHz, CDCl3) spectrum of compound 15c
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Figure S64: 13C {1H} NMR (125 MHz, CDCl3) spectrum of compound 15c
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Figure S65: 1H NMR (500 MHz, CDCl3) spectrum of compound 17b
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Figure S66: 13C {1H} NMR (125 MHz, CDCl3) spectrum of compound 17b
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Figure S67: 1H NMR (500 MHz, CDCl3) spectrum of compound 17c
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Figure S68: 13C {1H} NMR (125 MHz, CDCl3) spectrum of compound 17c
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Figure S69: 1H NMR (400 MHz, CDCl3) spectrum of compound 18b
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Figure S70: 13C {1H} NMR (100 MHz, CDCl3) spectrum of compound 18b
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Figure S71: 1H NMR (400 MHz, CDCl3) spectrum of compound 18c
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Figure S72: 13C {1H} NMR (125 MHz, CDCl3) spectrum of compound 18c
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Figure S73: 1H NMR (500 MHz, CDCl3) spectrum of compound 19b
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Figure S74: 13C {1H} NMR (125 MHz, CDCl3) spectrum of compound 19b
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Figure S75: 1H NMR (400 MHz, CDCl3) spectrum of compound 20b
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Figure S76: 13C {1H} NMR (125 MHz, CDCl3) spectrum of compound 20b
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Figure S77: 1H NMR (400 MHz, CDCl3) spectrum of compound 20c
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Figure S78: 13C {1H} NMR (125 MHz, CDCl3) spectrum of compound 20c
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Figure S79: 1H NMR (400 MHz, CDCl3) spectrum of compound 21b
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Figure S80: 13C {1H} NMR (125 MHz, CDCl3) spectrum of compound 21b
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Figure S81: 1H NMR (400 MHz, CDCl3) spectrum of compound 21c
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Figure S82: 13C {1H} NMR (100 MHz, CDCl3) spectrum of compound 21c
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Figure S83: 1H NMR (400 MHz, CDCl3) spectrum of compound 22b
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Figure S84: 13C {1H} NMR (125 MHz, CDCl3) spectrum of compound 22b
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Figure S85: 1H NMR (400 MHz, CDCl3) spectrum of compound 22c
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Figure S86: 13C {1H} NMR (125 MHz, CDCl3) spectrum of compound 22c
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Figure S87: 1H NMR (400 MHz, CDCl3) spectrum of compound 23b
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Figure S88: 13C {1H} NMR (100 MHz, CDCl3) spectrum of compound 23b
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Figure S89: 1H NMR (400 MHz, CDCl3) spectrum of compound 23c
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Figure S90: 13C {1H} NMR (100 MHz, CDCl3) spectrum of compound 23c
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Figure S91: 1H NMR (400 MHz, CDCl3) spectrum of compound 24b
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Figure S92: 13C {1H} NMR (100 MHz, CDCl3) spectrum of compound 24b
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Figure S93: 1H NMR (400 MHz, CDCl3) spectrum of compound 24c
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Figure S94: 13C {1H} NMR (125 MHz, CDCl3) spectrum of compound 24c
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Figure S95: 1H NMR (400 MHz, CDCl3) spectrum of compound 25
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Figure S96: 13C {1H} NMR (150 MHz, CDCl3) spectrum of compound 25
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Figure S97: 1H NMR (400 MHz, CD3OD) spectrum of compound 26
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Figure S98: 13C {1H} NMR (150 MHz, CD3OD) spectrum of compound 26
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Figure S99: 1H NMR (400 MHz, CDCl3) spectrum of Pranoprofen
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Figure S100: 13C {1H} NMR (150 MHz, CDCl3) spectrum of Pranoprofen


