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Figure S1. 'H NMR spectrum of cannabisativas A (1) in CDCls.
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Figure S2. 1*C NMR and DEPT 135 spectra of cannabisativas A (1) in CDCls.
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NAME CS-EC-2411
EXPNO 4
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Date 20150728
Time™ 16.58
INSTRUM spect
PROBHD 5 mm CPTCI 1H-
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2048
SOLVENT €pc13
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FIDRES 3.521258
AQ 0.1420447
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DW §9.333
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CHANNEL £1
600.1534809
18
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7.50
1
600.1535
28.143011
12.005
QF
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8F €00.1500124
WDH QSIN

8SB 0
LB 0.00
GB 0
PC 1.40
SI 1024
Mcz QF
SF €00.1500118
wDW QSINE
SSB 0
LB 0.00
GB 0

Figure S3. 'H-'H COSY spectrum of cannabisativas A (1) in CDCls.

Figure S4. HSQC spectrum of cannabisativas A (1) in CDCls.
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Figure S5. HMBC spectrum of cannabisativas A (1) in CDCls.
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Figure S6. ROESY spectrum of cannabisativas A (1) in CDCla.



Elemental Composition Report

Single Mass Analysis

Tolerance = 5.0 mDa / DBE: min = -1.5, max = 50.0

Element prediction: Off
Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

40 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)

Elements Used:
C:20-20 H:0-900 O©O:0-80 23Na:0-1

1
20170410-78 218 (1.765)

100 301.1805

355.1885

356.1917

352.1797

369.1681

260 270 280 290 300 310 320 330 340 350 360 370 380
Minimum: -1.5
Maximum: 5.0 10.0  50.0
Mass Cale, Mass mDa  PPM  DBE i-FIT  Norm  Conf (%) Formula
333.2071  333. 2066 0.5 1.5 6.5 137.8  n/a n/a C20 H29 04

Figure S7. HRESIMS spectrum of cannabisativas A (1).
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Figure S8. UV spectrum of cannabisativas A (1).
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Figure S9. 'H NMR spectrum of cannabisativas B (2) in CDCls.

20"
[
§5°¢
oL
TF"
6g"

88"
8r "
LS

26°

[
43
8"

€
Gg”

Sg”

0ot
6L

z0-°
T

ge”
aF"

LL—

80T

801
s

LIT—

BET—
SP1—

€51
£€ST

160 140 120 100 80 60 40 20 ppm

180

Figure S10. 3C NMR and DEPT 135 spectra of cannabisativas B (2) in CDCls.
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CHANNEL f1 =
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7.50 usec
7.50 usec

600.1541 MHz
32.825630 Hz
14.002 ppm
QF
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QSTINI

o
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o
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0
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Figure S11. *H-'H COSY spectrum of cannabisativas B (2) in CDCls.
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Figure S12. HSQC spectrum of cannabisativas B (2) in CDCls.
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Figure S13. HMBC spectrum of cannabisativas B (2) in CDCls.
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Figure S14. NOESY spectrum of cannabisativas B (2) in CDCls.
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 mDa / DBE: min =-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons
76 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)

Elements Used:
C:22-30 H:0-900 ©O:0-80 23Na:0-1
2
20170410-79 247 (1.993) 1: TOF MS ES+
5.86e+004
100 329.2120

383.2202
311.2013

384.2234 560.3264
561.3285

271.1700

544.3193 6574128 6894390

207.1037 3311383

miz
175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675 700 725

Minimum: -1.5
Maximum: 5.0 10.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula

361. 2383 361.2379 0.4 1.1 6.5 135.4  n/a n/a C22 H33 04

Figure S15. HRESIMS spectrum of cannabisativas B (2).

Figure S16. UV spectrum of cnnabisativas B (2).

S8



CS-EC-4121H

|l |

elh=s
N
—lo

|

.

]

~
—l=lmlmiciledl—lea

. —
— w0 0|~
— ||| @ =

o[w

ﬁ
<)
-

o™
L=
-

5

=0
00’k

8

=480

ppm

Figure S17. 'H NMR spectrum of cannabisativas C (3) in CDCls.
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Figure S18. 1*C NMR and DEPT 135 spectra of cannabisativas C (3) in CDCls.
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Figure S19. 'H-'H COSY spectrum of cannabisativas C (3) in CDCls.
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Figure S20. HSQC spectrum of cannabisativas C (3) in CDCls.
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Figure S22. NOESY spectrum of cannabisativas C (3) in CDCls.
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 PPM [/ DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons
72 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)

Elements Used:
C:19-19 H:0-199 N:0-1 0:0-50 S:0-1
CS-EC-412
2017050393 212 (1.709) 1: TOF MS ES-
2.92e+005
100 317.1758
%
1666.5210
0 1233.45241376.9506 1540.5712 1997.849;

200 400 600 800 1000 1200 1400 1600 1800

Minimum: -1.5
Maximum: 20.0 5.0 50.0

Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf(%) Formula
317.1758  317.1753 0.5 1.6 7.5 290.3 n/a n/a C19 H25 04

Figure S23. HRESIMS spectrum of cannabisativas C (3).

Figure S24. UV spectrum of cannabisativas C (3).
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'H NMR spectrum of (7Z, 9Z)-cannabiphenolic acid A (4) in CDCls.

Figure S25.
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Figure S26. 13C NMR and DEPT 135 spectra of (7Z, 9Z)-cannabiphenolic acid A (4) in CDCls.
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T : + 5
H d H CHANNEL fl =
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: 1 - i i QF
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i i i + s WDW QSINE
T H SSB 0
H i LB 0.00 Hz
H ' GB 0
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. 1 MCZ oF
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Figure S27. 'H-H COSY spectrum of (7Z, 92)-cannabiphenolic acid A (4) in CDCls.
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Figure S28. HSQC spectrum of (7Z, 9Z)-cannabiphenolic acid A (4) in CDCls.
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Figure S29. HMBC spectrum of (7Z, 9Z)-cannabiphenolic acid A (4) in CDCls.
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Figure S30. NOE difference spectrum (on 4.40) of (7Z, 9Z)-cannabiphenolic acid A (4) in CDCls.
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Figure S31. NOE difference spectrum (on 6.58) of (7Z, 9Z)-cannabiphenolic acid A (4) in CDCls.

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons
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Figure S32. HRESIMS spectrum of (7Z, 9Z)-cannabiphenolic acid A (4).
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Figure S33. UV spectrum of (7Z, 9Z)-cannabiphenolic acid A (4).
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Figure S34. 'H NMR spectrum of (8S, 9Z)-cannabiphenolic acid B (5) in CDCls.
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Figure S35. 1*C NMR and DEPT 135 spectra of (8S, 9Z)-cannabiphenolic acid B (5) in CDCls.
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Figure S36. 'H-'H COSY spectrum of (8S, 9Z)-cannabiphenolic acid B (5) in CDCls.
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Figure S37. HSQC spectrum of (8S, 9Z)-cannabiphenolic acid B (5) in CDCls.
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Figure S38. HMBC spectrum of (8S, 9Z)-cannabiphenolic acid B (5) in CDCls.
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Figure S39. HRESIMS spectrum of (8S, 9Z)-cannabiphenolic acid B (5).

Figure S40. UV spectrum of (8S, 9Z)-cannabiphenolic acid B (5).
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Figure S41. Results of DP4+ analysis of (7Z, 92)-cannabiphenolic acid A (4).
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Figure S42. 'H-NMR spectrum of (R)-AT Ester of (8S, 92)-cannabiphenolic acid B (5) in
pyridine-ds.
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Figure S43. 'H-NMR spectrum of (S)-AT Ester of (8S, 9Z)-cannabiphenolic acid B (5) in
pyridine-ds.
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Table S1. Effects of compounds 1-5, 7, 8 and 12-16 against H.O»-induced cytotoxicity in PC 12

cells

Compound Compound

concentration

Cell viability of Cell viability of H,O;
compound group + compound group

Rescue effect of
compound (%)°

(M) (%)° (%)°
1 1 94,51 +1.26 77.26 +0.98 12.61
10 118.36 +0.57 77.96 +1.05 13.63
50 124.53 +0.95 72.71 +0.08 5.98
2 1 110.66 +0.09 74.72 +1.09 8.91
10 107.10 +0.37 75.67 +0.83 10.29
50 115.32 +0.85 75.09 +1.34 9.44
3 1 121.55 +0.48 71.99 +1.03 4.05
10 118.46 +0.83 84.54 +1.30 22.19
50 97.11 +0.28 75.44 +1.10 9.03
4 1 99.76 +1.31 84.19 +1.49 22.71
10 103.04 +0.57 80.90 +1.49 17.91
50 120.25 +1.02 66.43 +0.05 -3.31
5 1 120.82 +0.94 70.36 +£0.75 1.69
10 99.06 +0.16 68.08 +1.05 -1.60
50 94.24 +0.59 54.80 +0.41 -20.80
7 0 100.00 +0.03 48.87 +0.03
3.125 96.44 +0.04 44.44 +0.02 -9.07
6.25 96.71 +0.06 40.96 +0.04 -16.20
125 93.87 +0.03 34.80 +0.01 -28.80
8 0 100.00 +0.02 48.93 +0.04
3.125 98.66 +0.02 44.46 +0.25 -9.13
6.25 91.60 +0.03 27.95 +0.05 -42.87
12.5 89.17 +0.01 42.48 +0.49 -13.17
12 0 100.00 #+0.03 48.87 +0.03
6.25 98.11 +0.02 61.16 +0.04 25.15
12.5 99.62 +0.02 63.94 +0.04 30.83
25 101.85 +0.04 59.50 +0.03 21.74
50 98.41 +0.03 53.78 +0.02 10.05
13 0 100.00 +=0.04 48.87 +0.03
12.5 102.59 +0.07 57.63 £0.05 17.92
25 97.39 +0.01 58.71 +0.02 20.13
50 93.30 +0.03 58.09 +0.02 18.85
100 92.04 +0.01 58.57 +0.01 19.83
14 0 100.00 +=0.04 48.93 +0.04
12.5 96.54 +0.03 57.93 +0.03 18.39
25 95.32 +0.03 60.22 +0.07 23.07
50 94.54 +0.03 54.50 +0.05 11.38
100 102.00 +0.01 51.90 +0.04 6.07
15 0 100.00 +0.02 48.93 +0.04
3.125 100.26 +0.01 51.32 +0.05 4.88
6.25 92.86 +0.02 54.50 +0.04 11.39
125 92.09 +0.01 57.78 +0.04 18.08
16 0 100.00 +0.02 51.50 +0.06
3.125 97.14 +0.02 45.45 +0.05 -11.74
6.25 98.09 +0.02 48.12 +0.05 -6.57
12.5 93.54 +0.02 46.50 +0.31 -9.70

2 The cell viabilities are presented as mean + SD, which are determined by at least three independent experiments.

b Rescue rate = [(cell viability)r202 + compound — (cell viability)r202]/[(cell viability)ra02] x 100%
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