Supplementary Material

(*) Gancochlearols A and B: Cytotoxic and COX-2 inhibitory
meroterpenoids from Ganoderma cochlear

Fu-Ying Qin™°, Yong-Ming Yan®, Zheng-Chao Tu’, Yong-Xian Cheng™"*
*School of Pharmacy, Henan University of Chinese Medicine, Zhengzhou 450008, P.R. China;

®State Key Laboratory of Phytochemistry and Plant Resources in West China, Kunming Institute of

Botany, Chinese Academy of Sciences, Kunming 650201, P.R. China,

‘Guangdong Key Laboratory for Genome Stability & Disease Prevention, School of Pharmaceutical
Sciences, School of Medicine, Shenzhen University Health Science Center, Shenzhen 518060, P.R. Chi-

na;

YGuangzhou Institutes of Biomedicine and Health, Chinese Academy of Sciences, Guangzhou 510530,

P.R. China

*Corresponding author. E-mail: yxcheng@szu.edu.cn



Abstract

(+)- and (—)-gancochlearols A (1) and B (2), two pairs of dimeric mertoterpenoid enantiomers were
isolated from the fruiting bodies of Ganoderma cochlear. Their structures were identified by spectro-
scopic methods. Biological assessments show that the enantiomers of 1 and 2 are cytotoxic against
three human cancer cell lines (A549, K562, Huh-7) and could inhibit COX-2 expression with I1Csq val-

ues less than 10 M.
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Table S1. 'H (600 MHz) and ">C NMR (150 MHz) data of 1 (6 in ppm, J in Hz, Methanol-dy).

Position Jon (Jin Hz) oc Position on(dinHz) oc
1 149.0s 1 1495s
2 118.0s 2' 123.7s
3 6.48 (d, 2.8) 117.4d 3 6.97 (d, 2.0) 114.7d
4 151.05s 4’ 151.06 s
5 6.43 (dd, 8.5, 2.8) 114.2d 5 6.68 (overlap) 118.0s
6 6.80 (d, 8.5) 116.5d 6’ 6.68 (overlap) 118.3d
7 3.25 (m) 29.2t 7 108.6s
8 5.48 (t) 129.6s 8’ 7.74 (s) 148.6d
9 136.6 s 9 13555
10 4.18 (d, 10.6) 63.1t 10’ 173.7s
4.04 (d, 10.6)
11 2.15 (m) 366t 11/ 2.33 (m) 26.0't
12 2.10 (dd, 13.6, 6.3) 277t 12/ 2.26 (M) 26.7
13 5.08 (t, 6.0) 125.4d 13 5.07 (overlap) 123.7d
14 1379s 14 136.2s
15 1. 54 (s) 16.2q 15’ 1.49 (s) 16.2q
16 1.88 (m) 408t 16’ 1.92 (m) 408t
17 1.95 (m) 277t 17’ 2.02 (m) 27.7t
18 5.03 (t, 7.1) 1255d 18 5.06 (overlap) 125.6 d
19 132.1s 19 132.0s
20 1.56 (s) 17.8q 20’ 1.57 (s) 17.8¢q
21 1.64 (s) 259 21 1.64 (s) 259




Table S2. 'H (600 MHz) and ">C NMR (150 MHz) data of 2 (6 in ppm, J in Hz, CDCL5).

Position oy (Jin Hz) dc Position o (Jin Hz) dc

1 1475s 1 148.2 s

2 127.2s 2 12145

3 6.60 (d, 2.8) 1169d 3 6.77 (d, 2.6) 112.9d

4 149.5s 4' 149.1s

5 6.58 (d, 8.6, 2.8) 1141d 5 6.79 (dd, 8.6, 2.8) 118.4s

6 6.65 (d, 8.5) 116.7d 6 6.83 (d, 8.6) 118.9d

7 3.26 (m) 29.1t 7 106.6 s

8 5.55 (1) 128.8s 8’ 7.12 (s) 145.6's

9 135.2s 9’ 135.3s

10 4.25 (d, 10.6) 62.7t 10’ 171.2's
4.12 (d, 10.6)

11 2.12 (m) 356t 11/ 2.33 (m) 25.1t

12 2.09 (m) 26.41t 12’ 2.26 (m) 25.7t

13 5.07 (t, 6.9) 1232d 13 5.03 (t, 7.1) 122.2d

14 135.7s 14 133.6s

15 1.54 (s) 16.0q 15’ 1.53 (s) 17.7q

16 1.94 (m) 396t 16’ 1.63 (s) 256t

17 2.02 (m) 264t

18 5.04 (t,7.1) 1243 d

19 131.4s

20 1.59 (s) 17.7q

21 1.67 (s) 25.6q




Table S3.

Cytotoxic and COX-2 inhibitory activities of the isolates

Compound
COX-2 A549 K562 Huh-7
(+)-1 2.18 9.59 10.9 9.88
(-)-1 4.24 8.86 12.8 18.4
(+)-2 4.80 10.2 15.2 19.0
(=)-2 4.86 10.4 13.1 7.60
Positive cotontrol® 0.0171 0.00172 0.00324 0.00706

 Taxol was used as the positive control in the cytotoxic bioassays; Celecoxib was used as the positive control

against COX-2.
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Figure S3. "H NMR spectrum of 1 in methanol-d,
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User Spectra

Fragmentor Voltage Collision Energy Ionization Mode
135 0
x10 3 |- Scan (0.177-0.244 min, 5 Scans) qfbq32.d Subtract
669.3791
6 (M-H)-
5
4.
3
2
1
0 T T - y v T T T T
668.6 668.8 669 669.2 669.4 669.6 669.8 670 670.2
Counts vs. Mass-to-Charge (m/z)
Peak List
m/z z |Abund Formula Ion
112.9855 7126.5
148.952 1 |8310.71
669.3791 1 |6023.63 C42 H54 07 (M-H)-
732.3742 1 |11477.53
781.3563 1 [8365.8
783.3719 1 |89940.04
784.3752 1 |41551.77
785.3779 1 |11261.06
Formula Calculator Element Limits
Element Min ax
G 3 60
H 0] 120
(] o] 20
Formula Calculator Results
[Formula [CalculatedMass [CalculatedMz Mz [Diff. (mDa) [DIf. (ppm) DBE ]
|c42 H54 07 [ 670.3870] 669.3797]  669.3791] 0.7 1.0| 16.0000)

Figure S9. HRESIMS of 1
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Figure S10. The chiral HPLC chromatogram of 1

Qptical rotaiion measurement

Model
No

No.2

No.3

P-1020 {AN60460638)

Sample

Mode Data Monitor
Blank
Sp.Rot 47.5160  0.0153
0.0000
Sp.Rot 46.1370  0.0155
0.0000
Sp.Rot 481370  0.0155
0.0000

Temp.
Cell
Temp Point

227
10.00
Cell
227
10.00
Cell
22
10.00
Cell

Date
Comment
Sample Name

Sat Oct 24 11:02:31 2015
0.00322g/mL Acetonitrile
QFBQS3Z

Sat Oct 24 11:02.44 2015
0.00322g/mL Acetonitrile
QFBQ32A

Sat Oct 24 11:02:58 2015
0.00322g/mL Acetonitrile
QFBQ32A

Light
Filter
Operator

Na
589nm
Na
589nm

Na
589nm

Cycle Time
Integ Time

2 sec
10 sec

2 sec
LA TN pé
2 sec
10 sec

Figure S11. Optical rotatory data of (+)-1
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Figure S13. CD spectrum of (+)-1

Figure S12. Optical rotatory data of (-)-1
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Figure S14. CD spectrum of (-)-1
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Figure S15. *H NMR spectrum of 2 in CDCl;
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Figure S18. HMBC spectrum of 2 in CDCl;
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Qualitative Analysis Report

Data Filename 171206ESINA2.d Sample Name gfbg2ba
Sample Type Sample Position
Instrument Name Agilent G6230 TOF MS User Name KIB
Acq Method ESIN.m Acquired Time  12/6/2017 10:15:38 AM
IRM Calibration Status EE== oA Method ESLm
Comment
Sample Group Info.
Aoquisition SW 6200 series TOF/6500 series
Version Q-TOF B.05.01 (B5125.2)
User Spectra

Fragmentor Voltage Collision Energy Ionization Mode

200 0 ESI
%10 3 |- Scan (0.327 min) 171206ESINAZ.d
14 6013158
1.2
1

0.8

0.6

0.4

0.2

4]
601.31575 501.3158 601.31585
Counts vs. Mass-to-Charge (m/z)

Peak List
m/z z |Abund Formula lon
112.9856 1482.05
227.1076 B58.24
245.1186 571.9
271.0972 B33.48
303.124 1 |9B851.41
325.1843 1276.8
339.2001 1125.29
601.3158 1 ]1350.31 C37 H45 07 M-
1033.9881 1 J180450.33
1034.9898 1 ]21115.04
Formula Calculator Element Limits
[Element Min Max
C 0] 200
H 0] 400
4] 3 10
Formula Calculator Results
Formula CalculatedMass Mz [Gif{mba) Dt (ppm) ___ |DBE |
C37 H45 07 501.3165 601.315B| 0.7 1.2 15.5
--- End OF Report -—-

Figure S21. HRESIMS of 2
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Figure S22. The chiral HPLC chromatogram of 2

Optical rotation measurement

Model - P-1020 (AD60460638)

No. Sample Mode Data Monitor Temp. Date Light Cycle Time
Blank Cell Comment Filter Integ Time
Temp Paint  Sample Name Operator
No.t  6{1/3) Sp.Rot 416670 0.0175 232 Fri Oct 30 18:07:23 2015 Na 2 sec
£.0000 50.00 0.00084g/m!l. MeOH 589nm 10 sec
Cell QFBQ26A
No.2 6(2/3) Sp.Rot 42.8570  0.0180 233 Fri Oct 30 18:07:36 2015 Na 2 sec 2 7 *
0.0000 50.00 0.00084g/mL MeOH 589nm 10sec 4 &2 L) _/‘:f’
Cell QFBQ26A
No.3 6(3/3) Sp.Rot 42.3810 0.0178 233 Fri Oct 30 18:07:50 2015 Na 2 sec
0.0000 50.00 0.00084g/mL MeOH 589nm 10 sec
Cell QFBQ26A

Figure S23. Optical rotatory data of (+)-2

Optical rotation measurement

Model : P-1020 (A060460638)

No. Sample Mode Data Monitor Temp. Date Light Cycie Time
Blank Cell Comment Filter integ Time
Temp Point  Sample Name Operator
No.1  8(1/3) Sp.Rot -59.4440 -0.0214 23.3 Fri Oct 30 18:16:36 2015 Na 2 sec
0.0000 50.00 0 00072g/mL MeOH 588nm 10 sec
Cell QFBQ268B
No.2 8 (2/3) Sp.Rot -61.1110  -0.0220 23.3 Fri Oct 30 18:16:50 2015 Na 2 sec TP < o
0.0000 50.00 0.00072g/mL MeOH 580nm 10sec — ¥ ' UM {
Cell QFBQ26B
No.3 8(3/3) Sp.Rot -61.3890 -0.0221 233 Fri Oct 30 18:17:03 2015 Na 2 sec
0.0000 50.00 0.00072g/mL MeOH 589nm 10 sec
Cell QFBQ26B

Figure S24. Optical rotatory data of (-)-2
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Figure S25. CD spectrum of (+)-2
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Figure S26. CD spectrum of (-)-2
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