Phytochemical investigation of anti-proliferative active fractions of Cannabis sativa leads to isolate a new Compound Canniprene A and other bioactive compounds through bioassay guided fractionation and HPLC assisted purification 
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Fig. 1A S1 Systematic Fractionation workflow of CSE 
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Fig. 1BS2 Systematic Fractionation workflow of  Fr.B
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Fig. 2 S3 HPLC chromatogram of DCM: MeOH extract (CSE) of Cannabis sativa
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Fig. 3 S4 Preparative HPLC chromatogram of Fr. B-1 
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Fig. 4VS5 Preparative HPLC chromatogram of Fr. B-2 
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Fig. 5 S6Preparative HPLC chromatogram of Fr. D 
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Fig. S7  HPLC Chromatogram of Cannabidivaric acid (CBDVA) [image: image7.emf]
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Fig. S8  HPLC Chromatogram of Cannabidiolic acid (CBDA)
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Fig. S9  HPLC Chromatogram of Tetrahydrocannavivaric acid (THCVA) [image: image9.emf]
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Fig. S10  HPLC Chromatogram of Cannabichromevarinic acid (CBCVA) [image: image10.emf]
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Fig. S11  HPLC Chromatogram of Tetrahydrocannabinolic acid (THCA) [image: image11.emf]
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Fig. S12  HPLC Chromatogram of Cannabichromenic acid (CBCA) [image: image12.emf]
Fig. S13  (+) HR-ESI-MS of Cannabidivaric acid (CBDVA)[image: image13.emf] Fig. S14  1H NMR (400 MHz, CDCl3) of Cannabidivaric acid (CBDVA) [image: image87.emf]HO
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Fig. S15  13C NMR (100 MHz, CDCl3) of Cannabidivaric acid (CBDVA)
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Fig. S16  DEPT-135 (100 MHz, CDCl3) of Cannabidivaric acid (CBDVA) [image: image16.emf]0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130
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Fig. S17  (+) HR-ESI-MS of Cannabidiolic acid (CBDA)[image: image17.emf]
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 Fig. S19  13C NMR (100 MHz, CDCl3) of Cannabidiolic acid (CBDA) [image: image19.emf]0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180
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Fig. S20  DEPT-135 (100 MHz, CDCl3) of Cannabidiolic acid (CBDA) [image: image20.emf]0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120
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Fig. S21  (+) HR-ESI-MS of Tetrahydrocannavivaric acid (THCVA)  [image: image21.emf] Fig. S22  1H NMR (400 MHz, CDCl3) of Tetrahydrocannavivaric acid (THCVA) [image: image22.emf]0.0 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 7.5 8.0 8.5 9.0 9.5 10.5 11.5 12.5
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Fig. S23  13C NMR (100 MHz, CDCl3) of Tetrahydrocannavivaric acid (THCVA) [image: image23.emf]0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180
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Fig. S24  DEPT-135 (100 MHz, CDCl3) of Tetrahydrocannavivaric acid (THCVA) [image: image24.emf]0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130
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Fig. S25  (+) HR-ESI-MS of Cannabichromevarinic acid (CBCVA)[image: image25.emf] Fig. S26  1H NMR (400 MHz, CDCl3) of Cannabichromevarinic acid (CBCVA) [image: image26.emf]0.0 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 7.5
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Fig. S27  13C NMR (100 MHz, CDCl3) of Cannabichromevarinic acid (CBCVA) [image: image27.emf]0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180

f1 (ppm)
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Fig. S28  DEPT-135 (100 MHz, CDCl3) of of Cannabichromevarinic acid (CBCVA) [image: image28.emf]0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130
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Fig. S29  (+) HR-ESI-MS of Tetrahydrocannabinolic acid (THCA)[image: image29.emf] Fig. S30  1H NMR (400 MHz, CDCl3) of Tetrahydrocannabinolic acid (THCA) [image: image30.emf]0.0 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
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Fig. S31 13C NMR (100 MHz, CDCl3) of Tetrahydrocannabinolic acid (THCA) [image: image31.emf]0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180

f1 (ppm)
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Fig. S32  DEPT-135 (100 MHz, CDCl3) of Tetrahydrocannabinolic acid (THCA) [image: image32.emf]0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135

f1 (ppm)
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Fig. S33  (+) HR-ESI-MS of Cannabichromenic acid (CBCA)[image: image33.emf] Fig. S34  1H NMR (400 MHz, CDCl3) of Cannabichromenic acid (CBCA) [image: image34.emf]0.0 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 7.5
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Fig. S35  13C NMR (100 MHz, CDCl3) of Cannabichromenic acid (CBCA) [image: image35.emf]0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180

f1 (ppm)

0

2E+07

4E+07

6E+07

8E+07

1E+08

1E+08

1E+08

2E+08

2E+08

2E+08

2E+08

2E+08

3E+08

3E+08

1

4

.

0

6

1

7

.

6

3

2

2

.

5

0

2

2

.

6

7

2

5

.

6

8

2

7

.

1

6

3

1

.

3

3

3

2

.

0

1

3

6

.

7

6

4

1

.

6

8

7

9

.

9

9

1

0

3

.

0

4

1

0

7

.

1

0

1

1

1

.

4

6

1

1

6

.

7

3

1

2

3

.

8

7

1

2

6

.

3

3

1

3

1

.

8

8

1

4

9

.

4

5

1

5

8

.

9

1

1

6

0

.

6

3

1

7

5

.

8

8


Fig. S36  DEPT-135 (100 MHz, CDCl3) of Cannabichromenic acid (CBCA) [image: image36.emf]0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135

f1 (ppm)
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Fig. S37 HR-ESI-MS of cannabispiradienone (7) [image: image37.emf] 

Fig. S38 HPLC-PDA data of cannabispiradienone (7)

[image: image38.emf]
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Fig. S40 13C NMR (MeOD) of cannabispiradienone (7) [image: image40.emf]0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200

f1 (ppm)
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Fig. S41 DEPT-135 NMR (MeOD) of cannabispiradienone (7) [image: image41.emf]10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180

f1 (ppm)
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Fig. S42 HR-ESI-MS of β-cannabispiranol (8)

[image: image42.emf]
Fig. S43 1H NMR (MeOD, 400 MHZ) of β-cannabispiranol (8)
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15Pulse Width 14.0000

16Acquisition Time 3.9977

17Acquisition Date 2022-04-18T11:30:16

18Modification Date 2022-04-18T11:30:04

19Spectrometer 

Frequency

400.30

20Spectral Width 8196.7

21Lowest Frequency -1667.6

22Nucleus 1H

23Acquired Size 32768

24Spectral Size 65536


Fig. S4413C NMR (MeOD) of β-cannabispiranol (8)
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 Fig. S45 DEPT-135 NMR (MeOD) of β-cannabispiranol (8) 
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Fig. S46 1H NMR (MeOD, 400 MHZ) of cannabispirenone B (9)
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Parameter Value

1 Data File Name C:/ Users/ Microsoft/ 

Downloads/ 28-Jun-13C-

npc-p2/ 48/ pdata/ 1/ 1r

2 Title Jun28-2022

3 Comment CSFR-1218-2728-H4

4 Origin Bruker BioSpin GmbH

5 Owner nmrsu

6 Site

7 Spectrometer Avance Neo 400

8 Author

9 Solvent MeOD

10Temperature 298.1

11Pulse Sequence zg30

12Number of Scans 16

13Receiver Gain 32

14Relaxation Delay 1.0000

15Pulse Width 14.0000

16Acquisition Time 3.9977

17Acquisition Date 2022-06-28T19:17:48

18Modification Date 2022-06-28T19:17:28

19Spectrometer 

Frequency

400.30

20Spectral Width 8196.7

21Lowest Frequency -1673.8

22Nucleus 1H

23Acquired Size 32768

24Spectral Size 65536


Fig. S47 13C NMR (MeOD) of cannabispirenone B (9) [image: image47.emf]0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210
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 Fig. S48 DEPT-135 NMR (MeOD) of cannabispirenone B (9) [image: image48.emf]0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210
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Fig. S49 HR-ESI-MS of cannabispirone (10)

[image: image49.emf]
Fig. S50 HPLC-PDA data of cannabispirone (10)

[image: image50.emf]
Fig. S51 1H NMR (MeOD, 400 MHZ) of cannabispirone (10)
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Parameter Value

1 Data File Name D:/ CANNABIS-IIIM/ Non 

cannabinoids/ CSFR-1218/ 

CS1218-1820/ 

CSFR-1218-1820-Solid, C13/ 

pdata/ 1/ 1r

2 Title Jul06-2022

3 Comment CSFR-1218-1820-Solid

4 Origin Bruker BioSpin GmbH

5 Owner nmrsu

6 Site

7 Spectrometer Avance Neo 400

8 Author

9 Solvent MeOD

10Temperature 295.8

11Pulse Sequence deptsp135

12Number of Scans 256

13Receiver Gain 58

14Relaxation Delay 2.0000

15Pulse Width 10.0000

16Acquisition Time 1.3107

17Acquisition Date 2022-07-06T19:50:55

18Modification Date 2022-07-06T19:49:50

19Spectrometer 

Frequency

100.66

20Spectral Width 25000.0

21Lowest Frequency -2434.4

22Nucleus 13C

23Acquired Size 32768

24Spectral Size 32768


Fig. S52 13C NMR (MeOD) of cannabispirone (10)
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Fig. S53 DEPT-135 NMR (MeOD) of cannabispirone (10)
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Fig. S54 HR-ESI-MS of cannabispirenone A (11)
[image: image54.emf]
 Fig. S55 HPLC-PDA data of cannabispirenone A (11)
[image: image55.emf]
 Fig. S56 1H NMR (MeOD, 400 MHZ) of cannabispirenone A (11)
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Parameter Value

1 Data File Name D:/ CANNABIS-IIIM/ Non 

cannabinoids/ CSFR-1218/ 

CSFR-1218-2728/ CSFR-1218-2728-

H7/ CSFR-1218-2728-H7) 1H/ 

pdata/ 1/ 1r

2 Title Apr22-2022

3 Comment CSFR-1218-2728-H7

4 Origin Bruker BioSpin GmbH

5 Owner nmrsu

6 Site

7 Spectrometer Avance Neo 400

8 Author

9 Solvent MeOD

10Temperature 293.5

11Pulse Sequence zg30

12Number of Scans 8

13Receiver Gain 101

14Relaxation Delay 1.0000

15Pulse Width 14.0000

16Acquisition Time 3.9977

17Acquisition Date 2022-04-22T10:30:07

18Modification Date 2022-04-22T10:29:32

19Spectrometer Frequency400.30

20Spectral Width 8196.7

21Lowest Frequency -1671.4

22Nucleus 1H

23Acquired Size 32768

24Spectral Size 65536


 Fig. S57 13C NMR (MeOD) of cannabispirenone A (11)
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 Fig. S58 DEPT-135 NMR (MeOD) of cannabispirenone A (11)
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Fig. S59 HR-ESI-MS of α-cannabispiranol (12)
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Fig. S60 1H NMR (MeOD, 400 MHZ) of α-cannabispiranol (12)
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Parameter Value

1 Data File Name D:/ CANNABIS-IIIM/ Non 

cannabinoids/ CSFR-1218/ 

1820-Rxn-2) 1H/ pdata/ 1/ 

1r

2 Title Jun15-2022

3 Comment 2728-H10

4 Origin Bruker BioSpin GmbH

5 Owner nmrsu

6 Site

7 Spectrometer Avance Neo 400

8 Author

9 Solvent MeOD

10Temperature 296.8

11Pulse Sequence zg30

12Number of Scans 10

13Receiver Gain 101

14Relaxation Delay 1.0000

15Pulse Width 14.0000

16Acquisition Time 3.9977

17Acquisition Date 2022-06-15T11:50:08

18Modification Date2022-06-15T11:49:38

19Spectrometer 

Frequency

400.30

20Spectral Width 8196.7

21Lowest Frequency-1618.0

22Nucleus 1H

23Acquired Size 32768

24Spectral Size 65536

 
Fig. S61 13C NMR (MeOD) of α-cannabispiranol (12)
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Fig. S62 DEPT-135 NMR (MeOD) of α-cannabispiranol (12)
[image: image62.emf]0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180

f1 (ppm)

-4E+08

-3E+08

-2E+08

-1E+08

0

1E+08

2E+08

3E+08

4E+08

5E+08

6E+08

7E+08

8E+08

9E+08

2

9

.

6

2

3

0

.

9

9

3

2

.

0

4

3

6

.

1

5

5

5

.

9

4

6

6

.

7

4

1

0

1

.

5

3

1

0

2

.

0

2


Fig. S63 1H NMR (MeOD, 400 MHZ) of canniprene (13)
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Parameter Value

1 Data File Name D:/ CANNABIS-IIIM/ Non 

cannabinoids/ CS4B/ 

CS4B-5-4/ CS4B-5-4) H/ 

pdata/ 1/ 1r

2 Title May02-2022

3 Comment CS4B-5-4

4 Origin Bruker BioSpin GmbH

5 Owner nmrsu

6 Site

7 Spectrometer Avance Neo 400

8 Author

9 Solvent CDCl3

10Temperature 294.2

11Pulse Sequence zg30

12Number of Scans 8

13Receiver Gain 101

14Relaxation Delay 1.0000

15Pulse Width 14.0000

16Acquisition Time 3.9977

17Acquisition Date 2022-05-03T00:50:06

18Modification Date 2022-05-03T00:48:32

19Spectrometer 

Frequency

400.30

20Spectral Width 8196.7

21Lowest Frequency -1641.0

22Nucleus 1H

23Acquired Size 32768

24Spectral Size 65536


Fig. S64 13C NMR (MeOD) of canniprene (13)
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Fig. S65 DEPT-135 NMR (MeOD) of canniprene (13)
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Fig. 66 1H NMR (400 MHz, MeOD) of Canniprene A (15)
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Parameter Value

1Data File Name C:/ Users/ Microsoft/ 

Downloads/ 17-June-2D-

yedu/ 70/ pdata/ 1/ 1r

2Title Jun17-2022

3Comment CS4B-53-H4

4Origin Bruker BioSpin GmbH

5Owner nmrsu

6Site

7Spectrometer Avance Neo 400

8Author

9Solvent MeOD

10Temperature 294.9

11Pulse Sequence zg30

12Number of Scans 18

13Receiver Gain 101

14Relaxation Delay 1.0000

15Pulse Width 14.0000

16Acquisition Time 3.9977

17Acquisition Date 2022-06-18T21:27:17

18Modification Date 2022-06-18T21:26:28

19Spectrometer 

Frequency

400.30

20Spectral Width 8196.7

21Lowest Frequency -1674.0

22Nucleus 1H

23Acquired Size 32768

24Spectral Size 65536
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Fig.  67 13C NMR (100 MHz, MeOD) of Canniprene A (15)
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Fig. 68 DEPT-135 NMR (100 MHz, MeOD) of Canniprene A (15)
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Fig. 69 HSQC NMR (MeOD) of Canniprene A (15)
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Fig. 70 COSY NMR (MeOD) of Canniprene A (15)
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Fig. 71 HMBC NMR (MeOD) of Canniprene A (15)
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Fig. 72 NOESY NMR (MeOD) of Canniprene A (15)
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Fig. S73 1H NMR (MeOD, 400 MHZ) of cannabiripsol (15)

[image: image73.emf]-2.5 -2.0 -1.5 -1.0 -0.5 0.0 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 (ppm)

-5E+06

0

5E+06

1E+07

2E+07

2E+07

2E+07

3E+07

4E+07

4E+07

4E+07

5E+07

6E+07

6E+07

6E+07

7E+07

3

.

4

7

2

.

5

5

2

.

9

6

4

.

8

2

2

.

6

9

1

.

2

5

4

.

3

6

1

.

2

6

1

.

2

7

2

.

0

7

0

.

9

0

0

.

8

5

1

.

0

0

0

.

9

2

0

.

9

4

0

.

9

6

1

.

1

0

1

.

2

9

1

.

3

2

1

.

3

3

1

.

3

4

1

.

3

5

1

.

3

6

1

.

3

7

1

.

3

9

1

.

4

8

1

.

4

9

1

.

5

1

1

.

5

7

1

.

5

9

1

.

6

0

1

.

6

2

1

.

6

3

1

.

6

4

1

.

7

8

1

.

8

0

1

.

9

6

1

.

9

9

1

.

9

9

2

.

4

1

2

.

4

3

2

.

4

5

3

.

1

7

3

.

1

7

3

.

2

0

3

.

2

0

6

.

1

0

6

.

1

0

6

.

1

8

Parameter Value

1 Data File Name D:/ CANNABIS-IIIM/ Non 

cannabinoids/ CS4B/ CS4B-

L1317-S3-H6/ CS4B-L1317-S3-

H6) H/ pdata/ 1/ 1r

2 Title May06-2022

3 Comment CS4B-L1317-S3-H6

4 Origin Bruker BioSpin GmbH

5 Owner nmrsu

6 Site

7 Spectrometer Avance Neo 400

8 Author

9 Solvent MeOD

10Temperature 292.6

11Pulse Sequence zg30

12Number of Scans 10

13Receiver Gain 101

14Relaxation Delay 1.0000

15Pulse Width 14.0000

16Acquisition Time 3.9977

17Acquisition Date 2022-05-06T16:26:56

18Modification Date 2022-05-06T16:25:02

19Spectrometer Frequency400.30

20Spectral Width 8196.7

21Lowest Frequency -1603.8

22Nucleus 1H

23Acquired Size 32768

24Spectral Size 65536


Fig. S74 13C NMR (MeOD) of cannabiripsol (15)
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Fig. S75 DEPT-135 NMR (MeOD) of cannabiripsol (15)
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Fig. S76 1H NMR (MeOD, 400 MHZ) of artocarpusin C (16)
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Parameter Value

1 Data File Name D:/ CANNABIS-IIIM/ Non 

cannabinoids/ CS4B/ CS4B-

L1317-S3-H8/ CS4B-L1317-

S3-H8) H/ pdata/ 1/ 1r

2 Title May06-2022

3 Comment CS4B-L1317-S3-H8

4 Origin Bruker BioSpin GmbH

5 Owner nmrsu

6 Site

7 Spectrometer Avance Neo 400

8 Author

9 Solvent MeOD

10Temperature 292.7

11Pulse Sequence zg30

12Number of Scans 10

13Receiver Gain 101

14Relaxation Delay 1.0000

15Pulse Width 14.0000

16Acquisition Time 3.9977

17Acquisition Date 2022-05-08T22:55:27

18Modification Date 2022-05-08T22:53:20

19Spectrometer 

Frequency

400.30

20Spectral Width 8196.7

21Lowest Frequency -1672.4

22Nucleus 1H

23Acquired Size 32768

24Spectral Size 65536


Fig. S77 13C NMR (MeOD) of artocarpusin C (16)
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Fig. S78 DEPT-135 NMR (MeOD) of artocarpusin C (16)
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Fig. S79 1H NMR (MeOD, 400 MHZ) of cannflavin B (17)
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Parameter Value

1 Data File Name C:/ Users/ Microsoft/ 

Downloads/ 12-13C-npc-

p2/ 67/ pdata/ 1/ 1r

2 Title Oct12-2022

3 Comment CS4B-7-6-7-H9

4 Origin Bruker BioSpin GmbH

5 Owner nmrsu

6 Site

7 Spectrometer Avance Neo 400

8 Author

9 Solvent MeOD

10Temperature 294.4

11Pulse Sequence zg30

12Number of Scans 8

13Receiver Gain 101

14Relaxation Delay 1.0000

15Pulse Width 14.0000

16Acquisition Time 3.9977

17Acquisition Date 2022-10-12T17:33:36

18Modification Date 2022-10-12T17:32:48

19Spectrometer 

Frequency

400.30

20Spectral Width 8196.7

21Lowest Frequency-1673.9

22Nucleus 1H

23Acquired Size 32768

24Spectral Size 65536


Fig. S80 13C NMR (MeOD) of cannflavin B (17)
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Fig. S81 DEPT-135 NMR (MeOD) of cannflavin B (17)
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