
-Elemene derivatives produced from SeO2-mediated 

oxidation reaction 

Xingrui He1,2,3,4#, Xiao-Tao Zhuo1,2,3,#, Yuan Gao5, Renren Bai6, Xiang-Yang 
Ye*,1,2,3, Tian Xie*,1,2,3 

ORCID ID’s of all contributors: 

Xingrui He: 0000-0002-7591-8022; Xiao-Tao Zhuo: 0000-0002-4388-4809; Yuan Gao: 
0000-0003-2254-6381; Renren Bai: 0000-0002-3511-5794; Xiang-Yang Ye：0000-0003-3739-0930; 

Tian Xie：0000-0001-7066-1443 

1Key Laboratory of Elemene Class Anti-Cancer Chinese Medicine of Zhejiang Province, 
2Engineering Laboratory of Development and Application of Traditional Chinese Medicine 

from Zhejiang Province, 3Holistic Integrative Pharmacy Institutes (HIPI), School of Medicine, 

Hangzhou Normal University, Hangzhou, Zhejiang 311121, P.R.China. 4School of Pharmacy, 

Liaocheng University, Shandong, 252000, P.R.China. 5School of Clinical Medicine, 

Guangdong Pharmaceutical University, Guangzhou, Guangdong 510000, P.R.China. 
6College of Pharmaceutical Science, Zhejiang University of Technology, Hangzhou, Zhejiang 

310014, P.R.China 

*Address correspondence to these authors at the Holistic Integrative Pharmacy Institutes 

(HIPI), School of Medicine, Hangzhou Normal University, Hangzhou, Zhejiang 311121, 

P.R.China; 

#These two authors contributed equally 

Tel: +86-571-28860236 (Xiang-Yang Ye); E-mail: xyye@hznu.edu.cn (Xiang-Yang Ye); 

Tel: +86-571-28860237 (Tian Xie); E-mail: xbs@hznu.edu.cn (Tian Xie); 

 

Supporting Information 



-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.5
f1 (ppm)

-1000

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

11000

12000

13000

14000

15000

16000

2.
55

1.
35

1.
34

0.
49

3.
10

0.
50

2.
61

2.
73

2.
43

0.
90

0.
94

0.
89

1.
02

2.
05

1.
00

CH2

CH2

CH3

CH3CH2

CH3

OH

3

1H NMR (500 MHz, Chloroform-d) data of 3 



-100102030405060708090100110120130140150160170180
f1 (ppm)

-100
0
100
200
300
400
500
600
700
800
900
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100

CH2

CH2

CH3

CH3CH2

CH3

OH

3

13C NMR (126 MHz, Chloroform-d)  data of 3



0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.0
f2 (ppm)

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

7.0

f1
 (p

pm
)

CH2

CH2

CH3

CH3CH2

CH3

OH

3

1H-1H COSY (Chloroform-d) data of  3



0.60.70.80.91.01.11.21.31.41.51.61.71.81.92.02.12.2
f2 (ppm)

0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6

f1
 (p

pm
)

CH2

CH2

CH3

CH3CH2

CH3

OH

3

1H-1H COSY (Chloroform-d) data of  3



1.01.52.02.53.03.54.04.55.05.56.0
f2 (ppm)

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170

f1
 (p

pm
)

3

C10

C11

C7

C12
C9

C8

C4

C14

C2

C1

C6 C5

C13
C15

H7 H12 H8

H14

H2

H13 H15

H12-C4

H7-C2

H2-C15

H2-C14

H2-C7

H13-C4

H15-C2

C3

H9
HMBC (Chloroform-d) data of  3



-101234567891011
f2 (ppm)

0
10
20
30
40
50
60
70
80
90
100
110
120
130
140
150

f1
 (p

pm
)

CH2

CH2

CH3

CH3CH2

CH3

OH

3

HSQC (Chloroform-d) data of  3



0.50.60.70.80.91.01.11.21.31.41.51.61.71.81.92.02.12.22.32.42.52.62.72.82.93.0
f2 (ppm)

10

15

20

25

30

35

40

45

50

55

f1
 (p

pm
)

CH2

CH2

CH3

CH3CH2

CH3

OH

3

HSQC (Chloroform-d) data of  3



-1.0-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.5
f1 (ppm)

-200
-100
0
100
200
300
400
500
600
700
800
900
1000
1100
1200
1300
1400
1500
1600
1700

3.
02

1.
44

1.
27

1.
31

3.
06

2.
15

2.
07

2.
04

1.
94

1.
08

2.
02

1.
02

1.
00

CH2

CH2

CH3CH2

CH3

OH

OH

1H NMR (400 MHz, Chloroform-d) data of 8

admin
附注
“admin”设置的“None”

admin
打字机文本
8

admin
下划线



-100102030405060708090100110120130140150160170180190200210
f1 (ppm)

-100

0

100

200

300

400

500

600

700

800

900

1000

1100

1200

1300

1400

1500

1600

1700

CH2CH3

CH2
CH3

CH2

OH

OH

13C NMR (126 MHz, Chloroform-d) data of 8

admin
打字机文本
8



0.00.51.01.52.02.53.03.54.04.55.05.56.0
f2 (ppm)

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

f1
 (p

pm
)

CH2

CH2

CH3CH2

CH3

OH

OH

1H-1H COSY (Chloroform-d) data of 8

admin
打字机文本
8



-101234567891011
f2 (ppm)

0
10
20
30
40
50
60
70
80
90
100
110
120
130
140
150

f1
 (p

pm
)

CH2

CH2

CH3CH2

CH3

OH

OH

HSQC (Chloroform-d) data of 8

admin
打字机文本
8



0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.0
f2 (ppm)

0
10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170

f1
 (p

pm
)

C10

C11

C7

C12

C9
C8

C4

C14

C2

C1
C3

C6
C5
C13

C15

H7 H9
H12

H8 H14 H2

H13 H15

H9-C14

H12-C4
H14-C14

H14-C2

H14-C9

H14-C10

H9-C9

H9-C10

H12-C11

H2-C15

H2-C1

H2-C14
H2-C4

H2-C9

H2-C7

H2-C10

H13-C4

H13-C12

H13-C11

H15-C6

H15-C1

H15-C2

H15-C7

HMBC (Chloroform-d) data of 8



-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.5
f2 (ppm)

0

1

2

3

4

5

6

7

f1
 (p

pm
)

CH2

CH2

CH3CH2

CH3

OH

OH

NOESY (Chloroform-d) data of 8

admin
打字机文本
8



-1.0-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
f1 (ppm)

-50

0

50

100

150

200

250

300

350

400

450

500

550

600

2.
98

1.
05

2.
42

3.
28

0.
65

2.
14

1.
00

2.
11

5.
05

0.
94

1.
07

1.
01

1.
01

1.
05

CH2

CH3CH2

CH3

OH

1H NMR (400 MHz, Chloroform-d) data of 9 

H2C OH

admin
打字机文本
9



-100102030405060708090100110120130140150160170180190200210
f1 (ppm)

-50

0

50

100

150

200

250

300

350

400

450CH2

CH2

CH3CH2

CH3

OH

OH

13C NMR (126 MHz, Chloroform-d)  data of 9

admin
打字机文本
9



0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.5
f1 (ppm)

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

11000

CH2

CH2

CH3CH2

CH3

OH

OH

1H NMR (500 MHz, DMSO-d6) data of 9

admin
打字机文本
9



0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.0
f2 (ppm)

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

7.0

f1
 (p

pm
)

CH2

CH2

CH3CH2

CH3

OH

OH

1H-1H COSY (Chloroform-d) data of  9

admin
打字机文本
9



0.91.01.11.21.31.41.51.61.71.81.92.02.12.22.32.4
f2 (ppm)

1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8

f1
 (p

pm
)

H2a

H3a H3e

H2a-H3a H2a-H3e

1H-1H COSY (Chloroform-d) data of  9



0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.0
f2 (ppm)

0

1

2

3

4

5

6

7

8

f1
 (p

pm
)

CH2

CH2

CH3CH2

CH3

OH

OH

NOESY (DMSO-d6) data of  9

admin
打字机文本
9



0.40.50.60.70.80.91.01.11.21.31.41.51.61.71.81.92.02.12.22.32.42.52.62.72.8
f2 (ppm)

3.5

4.0

4.5

5.0

5.5

f1
 (p

pm
)

H17

H3a H3e

H17-H3a H17-H3e

NOESY (DMSO-d6) data of  9



-101234567891011
f2 (ppm)

0
10
20
30
40
50
60
70
80
90
100
110
120
130
140
150

f1
 (p

pm
)

CH2

CH2

CH3CH2

CH3

OH

OH

HSQC (Chloroform-d) data of  9

admin
打字机文本
9



0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.0
f2 (ppm)

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170

f1
 (p

pm
)

C10
C11

C7

C12

C9
C8

C4
C14

C2
C1

C5

C13

C15

H7
H12

H8

H14
H2

H13 H15

H9-C2

H12-C4

H14-C14

H14-C2

H14-C9

H14-C10

H9-C14

H9-C10

H2-C15H2-C1

H2-C14

H2-C4

H2-C7
H2-C10

H13-C4

H13-C12

H13-C11

H15-C6
H15-C1
H15-C2

H15-C7

C6
C3

H9

H9,H12

H3 H3

HMBC (Chloroform-d) data of  9


	SeO2-mediated oxidation manuscript-supporting information 1
	组合 2
	化合物3的全部谱图
	SeO2-mediated oxidation manuscript-supporting information




