
1

Supporting Information

Synthesis of artemisinic acid derived glycoconjugates and 

their anticancer studies

Tharun K. Kotammagari,a,b Sayantan Paul,a,b Ganesh K. Barik,c Manas K. Santrac

and Asish K. Bhattacharya*a,b

aDivision of Organic Chemistry, CSIR-National Chemical Laboratory (CSIR-NCL), 

Dr Homi Bhabha Road, Pune-41108, India. 

E-mail: ak.bhattacharya@ncl.res.in 

bAcademy of Scientic and Innovative Research (AcSIR), CSIR-NCL, Pune-411 008, India

cCancer Biology Division, National Centre for Cell Sciences, 

Ganeshkhind Road, Pune-411 007, India

Contents:

1H, 13C NMR and HRMS spectra of all the synthesized compounds

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry.
This journal is © The Royal Society of Chemistry 2020

mailto:ak.bhattacharya@ncl.res.in


2

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0
Chemical Shift (ppm)

3.
11

1.
06

4.
10

0.
86

3.
03

2.
21

2.
09

0.
90

1.
02

1.
01

2.
03

0.
99

1.
00

1.
00

CHLOROFORM-d

7.
27

6.
35

5.
49

4.
97

4.
78

4.
77

4.
74

4.
74

4.
72

4.
72

4.
69

4.
68

2.
73

2.
54

2.
54

2.
47

2.
47

2.
46

1.
90

1.
90

1.
58

1.
42

1.
42

1.
42

1.
40

1.
38

1.
38

1.
37

0.
89

0.
88

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
Chemical Shift (ppm)

16
6.

34

14
2.

63

13
4.

90

12
5.

25

12
0.

19

77
.8

0
77

.3
3

77
.0

8
76

.8
2

74
.8

0

52
.0

8

42
.3

3
41

.3
4

37
.8

9
35

.2
0

27
.5

4
26

.3
7

25
.8

7
25

.5
4

23
.6

8
19

.7
3

Spectra
1H NMR (500 MHz, CDCl3) of compound 4

13C NMR (125 MHz, CDCl3) of compound 4
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T: FTMS + p ESI Full ms [100.0000-1500.0000]
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1H NMR (400 MHz, CDCl3) of compound 7a
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13C NMR (100 MHz, CDCl3) of compound 7a

HRMS of 7a

AA-2_171124165538 #303 RT: 1.35 AV: 1 NL: 3.34E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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1H NMR (500 MHz, CDCl3) of compound 7b

13C NMR (125 MHz, CDCl3) of compound 7b
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1H NMR (400 MHz, CDCl3) of compound 7c
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13C NMR (100 MHz, CDCl3) of compound 7c

HRMS of 7c
AA-5 #430 RT: 1.92 AV: 1 NL: 2.95E7
T: FTMS + p ESI Full ms [100.0000-1500.0000]

886 888 890 892 894 896 898 900 902 904 906
m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

R
el

at
iv

e 
A

bu
nd

an
ce

894.3588
R=37607

C 52 H52 O11 N3 = 894.3596
-0.9058 ppm

896.3650
R=37202

C 52 H47 O10 N3 Na = 896.3154
55.3620 ppm

893.6363
R=21700

890.7801
R=21500



8

9 8 7 6 5 4 3 2 1 0
Chemical Shift (ppm)

3.
06

3.
84

3.
13

1.
44

3.
59

1.
03

1.
02

0.
95

2.
09

1.
00

1.
00

1.
00

0.
99

0.
98

0.
98

1.
10

0.
71

1.
31

4.
30

4.
30

3.
08

1.
04

4.
03

2.
00

2.
94

8.
14

8.
12

8.
02

8.
00

7.
79

7.
77

7.
56

7.
44

7.
42

7.
30

7.
28

7.
26

6.
32

6.
31

6.
28

6.
23

6.
19

6.
18

5.
47

5.
40

5.
37

5.
26

5.
23

5.
01

4.
69

4.
66

4.
52

2.
74

2.
72

2.
71

2.
58

1.
90

1.
72

1.
72

1.
59

1.
43

1.
39

1.
38

1.
37

0.
90

0.
89

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
Chemical Shift (ppm)

16
6.

97
16

5.
98

16
5.

39
16

5.
34

16
4.

80

14
2.

77
13

4.
88

13
3.

89
13

3.
66

13
3.

41
12

9.
94

12
9.

82
12

9.
78

12
8.

86
12

8.
49

12
8.

42
12

5.
12

12
0.

26

86
.4

8
77

.3
9

77
.0

8
76

.7
6

74
.7

3
71

.7
5

68
.7

6
68

.0
4

61
.9

6
57

.5
7

42
.3

3
41

.3
5

37
.9

5
35

.2
1

27
.5

5
26

.3
8

25
.9

0
25

.5
6

23
.7

0
19

.7
5

1H NMR (400 MHz, CDCl3) of compound 7d

13C NMR (100 MHz, CDCl3) of compound 7d
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1H NMR (400 MHz, CDCl3) of compound 7e
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13C NMR (100 MHz, CDCl3) of compound 7e

HRMS of 7e
AA-4 #311 RT: 1.38 AV: 1 NL: 9.29E8
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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1H NMR (400 MHz, CDCl3) of compound 7f

13C NMR (100 MHz, CDCl3) of compound 7f
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HRMS of 7f

AA-10 #345 RT: 1.54 AV: 1 NL: 2.09E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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1H NMR (400 MHz, CDCl3) of compound 7g
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13C NMR (100 MHz, CDCl3) of compound 7g

HRMS of 7g

AA-11 #390 RT: 1.74 AV: 1 NL: 1.91E8
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1H NMR (500 MHz, CDCl3) of compound 7h

13C NMR (125 MHz, CDCl3) of compound 7h
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1H NMR (400 MHz, CDCl3) of compound 7i
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13C NMR (100 MHz, CDCl3) of compound 7i

HRMS of 7i
KTK-AA-8 #325 RT: 1.45 AV: 1 NL: 2.01E8
T: FTMS + p ESI Full ms [100.00-1500.00]
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1H NMR (400 MHz, CDCl3) of compound 7j

13C NMR (100 MHz, CDCl3) of compound 7j
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HRMS of 7j

AA-9 #366 RT: 1.63 AV: 1 NL: 3.89E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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1H NMR (400 MHz, CDCl3) of compound 7k
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13C NMR (100 MHz, CDCl3) of compound 7k

HRMS of 7k
AA-12 #310 RT: 1.38 AV: 1 NL: 5.41E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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1H NMR (500 MHz, CDCl3) of compound 5

13C NMR (125 MHz, CDCl3) of compound 5
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HRMS of 5

KTK-PA-1 #141 RT: 0.63 AV: 1 NL: 7.31E9
T: FTMS + p ESI Full ms [100.00-1500.00]
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1H NMR (500 MHz, CDCl3) of compound 8a
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13C NMR (125 MHz, CDCl3) of compound 8a

HRMS of 8a

KTK-PA-2 #140-142 RT: 0.62-0.63 AV: 3 NL: 2.43E9
T: FTMS + p ESI Full ms [100.00-1500.00]
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1H NMR (500 MHz, CDCl3) of compound 8b

13C NMR (125 MHz, CDCl3) of compound 8b
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HRMS of 8b

KTK-PA-3 #130 RT: 0.58 AV: 1 NL: 2.07E9
T: FTMS + p ESI Full ms [100.00-1500.00]
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13C NMR (100 MHz, CDCl3) of compound 8c

HRMS of 8c

KTK-PA-4 #214 RT: 0.95 AV: 1 NL: 2.22E8
T: FTMS + p ESI Full ms [100.00-1500.00]
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1H NMR (400 MHz, CDCl3) of compound 8d

13C NMR (100 MHz, CDCl3) of compound 8d
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HRMS of 8d

KTK-PA-6 #232 RT: 1.03 AV: 1 NL: 3.76E8
T: FTMS + p ESI Full ms [100.00-1500.00]
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13C NMR (100 MHz, CDCl3) of compound 8e

HRMS of 8e

PA-9 #296 RT: 1.32 AV: 1 NL: 9.92E8
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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1H NMR (400 MHz, CDCl3) of compound 8f

13C NMR (100 MHz, CDCl3) of compound 8f
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HRMS of 8f

PA-12 #315 RT: 1.40 AV: 1 NL: 1.27E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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1H NMR (400 MHz, CDCl3) of compound 8g
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13C NMR (100 MHz, CDCl3) of compound 8g

HRMS of 8g

KTK-PA-10 #180 RT: 0.80 AV: 1 NL: 3.78E9
T: FTMS + p ESI Full ms [100.00-1500.00]
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1H NMR (400 MHz, CDCl3) of compound 8h

13C NMR (100 MHz, CDCl3) of compound 8h
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HRMS of 8h

KTK-PA-5 #140 RT: 0.62 AV: 1 NL: 1.40E9
T: FTMS + p ESI Full ms [100.00-1500.00]

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500
m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

R
el

at
iv

e 
A

bu
nd

an
ce

587.3068
R=46407

C 30 H43 O8 N4 = 587.3075
-1.2208 ppm

1195.5885
R=32507

899.9313
R=37106

313.1302
R=63007

C 16 H17 O3 N4 = 313.1295
2.1431 ppm 660.3959

R=42507
815.2121
R=37406

1257.5587
R=30607

1478.7402
R=21200

962.8805
R=26500

1074.7406
R=25000

1H NMR (500 MHz, CDCl3) of compound 8i

9 8 7 6 5 4 3 2 1 0
Chemical Shift (ppm)

2.
99

1.
73

2.
77

1.
62

1.
58

2.
64

1.
38

0.
65

0.
67

0.
97

0.
87

1.
21

1.
13

0.
87

0.
88

0.
83

0.
83

0.
84

1.
91

0.
90

0.
87

0.
71

2.
06

2.
91

2.
94

0.
95

1.
76

0.
84

3.
66

TMS

7.
99

7.
97

7.
96

7.
95

7.
82

7.
77

7.
75

7.
49

7.
41

7.
40

7.
25

7.
24

6.
41

6.
19

6.
19

5.
79

5.
78

5.
76

5.
74

5.
29

4.
96

4.
95

4.
90

4.
52

4.
51

4.
38

4.
37

4.
17

4.
15

2.
80

2.
65

2.
36

2.
08

2.
04

1.
88

1.
56

1.
52

1.
51

1.
38

1.
38

1.
37

1.
25

1.
24

0.
89

0.
88

0.
87

0.
00



34

13C NMR (125 MHz, CDCl3) of compound 8i

HRMS of 8i

PA-7 #357 RT: 1.59 AV: 1 NL: 4.71E8
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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1H NMR (400 MHz, CDCl3) of compound 8j

13C NMR (100 MHz, CDCl3) of compound 8j
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HRMS of 8j

PA-8 #311 RT: 1.39 AV: 1 NL: 1.07E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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1H NMR (400 MHz, CDCl3) of compound 8k
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13C NMR (100 MHz, CDCl3) of compound 8k

HRMS of 8k

KTK-PA-11 #140 RT: 0.62 AV: 1 NL: 3.85E9
T: FTMS + p ESI Full ms [100.00-1500.00]
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1H NMR (500 MHz, CDCl3) of Compound 10
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13C NMR (125 MHz, CDCl3) of compound 10
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HRMS of 10

DAN-P-1_180110152809 #305 RT: 1.36 AV: 1 NL: 2.72E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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1H NMR (400 MHz, CDCl3) of compound 11
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13C NMR (100 MHz, CDCl3) of compound 11

HRMS of 11

AA-D #462 RT: 2.07 AV: 1 NL: 9.58E8
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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1H NMR (400 MHz, CDCl3) of compound 12

13C NMR (100 MHz, CDCl3) of compound 20

13C NMR (100 MHz, CDCl3) of compound 12
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HRMS of 12

PA-D #367 RT: 1.63 AV: 1 NL: 1.19E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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