Supplementary data

Nortriterpenoids from the fruiting bodies of the

mushroom Ganoderma resinaceum
Xian-Qiang Chen ', Ling-Xiao Chen !, Jing Zhao *, Yu-Ping Tang 2 and Shao-Ping Li *

1 State Key Laboratory of Quality Research in Chinese Medicine, Institute of Chinese Medical Sciences, University of
Macau, Macau, China; yb27528@umac.mo (X.-Q.C.); yb47517@umac.mo (L.-X.C.)

2 Jiangsu Collaborative Innovation Center of Chinese Medicinal Resources Industrialization, Jiangsu Key Laboratory
for High Technology Research of TCM Formulae, and National and Local Collaborative Engineering Center of
Chinese Medicinal Resources Industrialization and Formulae Innovative Medicine, Nanjing University of Chinese
Medicine, Jiangsu, China

* Correspondence: zhaojing.cpu@163.com (J.Z.); spli@umac.mo (S5.-P.L.); Tel.: +853-88224692; Fax: +853-28841358



Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

List of contents
S1 Separation flow chart of Ganoderma resinaceum
S2 'H NMR (600 MHz, CD3OD) spectrum of lucidone I (1)
S3 3C NMR (150 MHz, CD30D) spectrum of lucidone I (1)
S4 HSQC (600 MHz, CD30D) spectrum of lucidone 1 (1)
S5 HMBC (600 MHz, CD30D) spectrum of lucidone I (1)
S6 'H-H COSY (600 MHz, CD30D) spectrum of lucidone I (1)
S7 ROESY (600 MHz, CD3s0D) spectrum of lucidone I (1)
S8 IR spectrum of lucidone 1 (1)
S9 HRESIMS spectrum of lucidone I (1)
S10 *H NMR (600 MHz, CD30D) spectrum of lucidone J (2)
S11 13C NMR (150 MHz, CD30D) spectrum of lucidone J (2)
S12 HSQC (600 MHz, CD3OD) spectrum of lucidone J (2)
S13 HMBC (600 MHz, CD3s0OD) spectrum of lucidone J (2)
S14 'H-H COSY (600 MHz, CD30D) spectrum of lucidone J (2)
S15 ROESY (600 MHz, CD30OD) spectrum of lucidone J (2)
S16 IR spectrum of lucidone J (2)
S17 HRESIMS spectrum of lucidone J (2)

Fig. S18 *H NMR (600 MHz, CD3z0D) spectrum of lucidone K (3)

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

S19 *C NMR (150 MHz, CD30D) spectrum of lucidone K (3)
S20 HSQC (600 MHz, CD3sOD) spectrum of lucidone K (3)
S21 HMBC (600 MHz, CDs0OD) spectrum of lucidone K (3)
S22 'H-H COSY (600 MHz, CD30D) spectrum of lucidone K (3)
S23 ROESY (600 MHz, CD30OD) spectrum of lucidone K (3)
S24 IR spectrum of lucidone K (3)

S25 HRESIMS spectrum of lucidone K (3)

S26 'H NMR (600 MHz, CDsOD) spectrum of lucidone L (4)
S27 13C NMR (150 MHz, CD30D) spectrum of lucidone L (4)
S28 HSQC (600 MHz, CD3OD) spectrum of lucidone L (4)
S29 HMBC (600 MHz, CDsOD) spectrum of Lucidone L (4)



Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

S30 'H-'H COSY (600 MHz, CDs0D) spectrum of lucidone L (4)
S31 ROESY (600 MHz, CD3OD) spectrum of lucidone L (4)

S32 IR spectrum of lucidone L (4)

S33 HRESIMS spectrum of lucidone L (4)

S34 'H NMR (600 MHz, CDCls) spectrum of ganosineniol B (5)

S35 ¥C NMR (150 MHz, CDCIs) spectrum of ganosineniol B (5)

S36 DEPT135 NMR (150 MHz, CDCIs) spectrum of ganosineniol B (5)
S37 HMBC (600 MHz, CDCls) spectrum of ganosineniol B (5)

S38 'H-H COSY (600 MHz, CDCls3) spectrum of ganosineniol B (5)
S39 ROESY (600 MHz, CDCls) spectrum of ganosineniol B (5)

S40 IR spectrum of ganosineniol B (5)

S41 HRESIMS spectrum of ganosineniol B (5)

S42 'H NMR (600 MHz, CD3OD) spectrum of ganosineniol C (6)
S43 13C NMR (150 MHz, CD30D) spectrum of ganosineniol C (6)
S44 HSQC (600 MHz, CD3OD) spectrum of ganosineniol C (6)

S45 HMBC (600 MHz, CD3sOD) spectrum of ganosineniol C (6)

S46 *H-H COSY (600 MHz, CD30D) spectrum of ganosineniol C (6)
S47 ROESY (600 MHz, CD30OD) spectrum of ganosineniol C (6)

S48 IR spectrum of ganosineniol C (6)

S49 HRESIMS spectrum of ganosineniol C (6)

Table S1 Inhibition rate of nortriterpenoids from Ganoderma at the concentration of 3 mM



[ Ganoderma resinaceum]

Reflux extraction by 95%
ethanol

(Alcoholic solution) [ Residue

Concentration

Extract (2.6kg)

Extract with PE, EtOAc
and n-Butanol successively

| 100g | 600g 260g 1.42kg
PE Fr. ( EtOAc Fr. ) (n-Butanol FrJ (Water soluble FrJ

L

Silica CC CHCl3-MeOH (100:0-0:100)

|358 g
E1

| Silica PE-acetone (100:0-1:100)

E11 E12 E13 E14 E21 E22
MCI
Silica PE-EtOAC(3:1.0:1) ODS MeOH-H,0(40:60-70:30) MCOH-H,0(50:50-8020)
E12A E12B E21A E21B E21C E21D E221.\. E22B
ODS Silica
MCI MeOH-H,0(40:60) CHCl;-actone(2:1)
MeOH-H,0(30:70-100:0) |
| | | | | | E21C1 E21C2 E21C3 E22A1 E22A2 E22A3
E12B1 EI12B2 EI2B3 E12B4 E12B5 E12B6 E12B7 LHM)
HPLC ACN-H,0 (31:69) HPLC ACN-H,0 (30:70)
Silica Silica CHCly-MeOH (30:1) A ) a
CHCl;-MeOH(30:1) o 3
HPLC E E
ACN-H,0 (30:70) E12B41  E12B42 E £
=
[o¥e) LH(M) & 2
c < 7y
2 B = -
13 g z
=l b
EE E12B42A E12B42B 3 -
aa | = 3
-3 HPLC ACN-H,0 (31:69) © &
s 2
Ea goeg
® = EE38E
= b=~ R~ B~
= 3 -]
s S S £ £
9~ = =5 5B
~ s e
——\O OO
-
—_~—~ Nk
(PR
HE
] 5 ®E Silica CHCI;-Actone(10:1-0:1)
E13A E13B E13C
|MCI MeOH-H,0(50:50-100:0) 1 ODS MeOH-H,0(50:50-80:20) |MC1 MeOH-H,0(40:60-80:20)
E13A1 E13A2 E13A3 E13B1 E13B2 E13B3 E13B4 E13C1 E13C2
o 1.8 LH(CM) ODS MeOH-H,0(50:50-80:20
Silica CHCl;-actone(10:1-8:1) HPLC ACN-H1,0 (32:68) e H0( )
[o¥e)
EI3A11 E13A12 E § E13C11 E13C12 E13C13 E13C14 E13C15
|LH(CM> LH(CEM) TE LH(CM) ODS MeOH-H,0(50:50)
HPLC ACN-H,0 (35:65) EE HPLC
@) 2a HPLC ACN-H,0 (28:72)
g o oo ACN-H,0 (32:68)
PR
= =4 0 ~ Q
: e £2 $f
= £ o g B
a ] RS E: L]
— =9 [ E) =)
9 n =B £ £
S 2 ® 3 -
~ ) aa
- = : W
L ] w S
o Kl A
e = z
£ 5 &
2

102.0 g T4g

E2 E3

Silica CC CHCl3-acetone (5:1-0:1, v/v)

Fig. S1 Separation flow chart of Ganoderma resinaceum
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Fig. S2 *H NMR (600 MHz, CD3s0D) spectrum of lucidone I (1)
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Fig. S5 HMBC (600 MHz, CD30D) spectrum of lucidone 1 (1)
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Fig. S9 HRESIMS spectrum of lucidone 1 (1)
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Fig. S13 HMBC (600 MHz, CD30D) spectrum of lucidone J (2)
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Fig. S17 HRESIMS spectrum of lucidone J (2)
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Fig. S41 HRESIMS spectrum of ganosineniol B (5)
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Fig. S42 *H NMR (600 MHz, CD3s0D) spectrum of ganosineniol C (6)
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Fig. S43 13C NMR (150 MHz, CD30D) spectrum of ganosineniol C (6)
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Fig. S44 HSQC (600 MHz, CDsOD) spectrum of ganosineniol C (6)
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Fig. S45 HMBC (600 MHz, CDs0D) spectrum of ganosineniol C (6)
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Fig. S46 'H-'H COSY (600 MHz, CD30D) spectrum of ganosineniol C (6)
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Fig. S47 ROESY (600 MHz, CD30D) spectrum of ganosineniol C (6)



/ l | | In / 1\
22 '\( / ‘( | u\) Ay
" \ [ ] [y 8
f o2 ‘ @ 28

88 \ v§ | / §§ g |

38 ‘ mu ’ / g - ’
P V& |
I |\ & = g
E ,
® 78 \ f s L

| |

74 4 '\\ f £

72 { f

70 \/

&5 1

&8 é

84 2

40 0.'0 ' ' ' 3002) ' ' ' ' 20 0‘0 ' ' ' ' 1 00'0

Wavenumbers {(cm-1)

Fig. S48 IR spectrum of ganosineniol C (6)
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Fig. S49 HRESIMS spectrum of ganosineniol C (6)
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Table S1 Inhibition rate of nortriterpenoids from Ganoderma at the concentration of 3 mM

compounds Inhibition rate (%)

3 20.68
4 13.21
7 9.20
8 26.74
9 5.46




10
11
12
13

24.67
16.01
18.31
19.06




