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6-AA LI B R (20, VLR FRER (3). 3-RIEMINE (4), 34-“RILKHFRFE (5). 34-"RILKLEE (6). 3p-
FRRET22E- T H-FE M (T 3B, To- SR HE-8,22E- T IE-5a,60-FR - FS (8D 3P-FRIE-Ta- A FE-8(14),22E- " H%-50,60-
WH-ZMAE (9. Sa8a-d A MR (10). 3p,5B,7B-=F85E-6,22E- - M (11D Al 3B,50,6B-—F83-7,22E- —#fs5-37
A 2. a2 5 3 5 R4k HL-60. SMMC-7721. A549. MCF-7 Fll SW-480 H A — & A KAMHIETE, 1bé
) 9 %I HL-60. MCF-7 Fl SW-480 HAT—& L KIHE . 4518 &Y 1~12 ¥ RN SR 2+ SE kb o 543 3, 4L
EW 2 3 F0 9 WF A AR A0 Mk BAT — i A0 R EE T 1

KRR AR EVGL)ESEE; 3-RIEMIN; Sa8a-il A AENE; ANMERIG

HESES: R284.1 MHRFREED: A XEMS: 0253 -2670(2016)06 - 0881 - 05

DOI: 10.7501/j.issn.0253-2670.2016.06.004

Chemical constituents from fruiting bodies of Amauroderma rude
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Abstract: Objective To study the chemical constituents from the fruiting bodies in Amauroderma rude of family Ganodermataceae.
Methods The constituents were separated by column chromatography and their structures were elucidated by spectral data analyses.
The cytotoxicities of compounds were evaluated using MTT methods. Results Twelve compounds were isolated and identified from
the fruiting bodies of A. rude and were identified as diptoindonesin D (1), 6-deoxyjacareubin (2), jacareubin (3), 1H-indole-3-
carboxylic acid (4), methyl 3,4-dihydroxybenzoate (5), 3,4-dihydroxyphenylethanol (6), 3B-hydroxy-7,22E-dien-ergosta (7), 33,70~
dihydroxy-8,22E-5a,60-epoxyergosta (8), 3p-hydroxy-7a-methoxy-8(14),22E-dien-5a,6a-epoxyergosta (9), ergosterol 5Sa,8a-
peroxide (10), 3B-5B-8B-trihydroxy-6,22F-ergosta (11), and 3p,5a-6B-trihydroxy-7,22E-dien-ergosta (12). Compounds 2 and 3
exhibited the cytotoxic activities against HL-60, SMMC-7721, A-549, MCF-7, and SW-480 cell lines and compound 9 showed the
cytotoxic activities against HL-60, MCF-7, and SW-480 cell lines. Conclusion All the compounds are obtained from this fungus for
the first time. Compounds 2, 3, and 9 show the definite cytotoxicities against five cell lines.
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diptoindonesin D (1) . 6-JIif % B 74 41 )& 572 &
(6-deoxyjacareubin, 2). EPUZIJEFEZE (jacareubin,
3). 3-FREEMWE (1H-indole-3-carboxylic acid, 4)-
3,4-F 3K H % H i (methyl-3,4-dihydroxybenzoate
5). 3,4- " F2FHIK LWE (3,4-dihydroxyphenylethanol,
6). 3B-JRIE-7,22E- - MRS (3B-hydroxy-7,22E-
dien-ergosta, 7). 3B,7a- _F£FE-8,22E- " Ifi-5a,60-
WA -4 M (3B,70-dihydroxy-8,22E-dien-50,60-
epoxyergosta, 8). 3B-FriE-7a-H 4 FE-8(14),22E-—
I -5a,60- 8 4 - 22 £ {1 [3B-hydroxy-70-methoxy-8
(14),22E-dien-5a,60-epoxyergosta, 9] So,8a-id 45 %
FEIEE Cergosterol Sa,8a-peroxide, 10). 3B,58,7p-
=R EE-6,22E- - Z2 M (3B,5B,7B-trihydroxy-
6,22E-dien-ergosta, 11). 3pB,50,6p-—FHL-7,22E-"
Wi-ZZ A (3B,5a,6B-trihydroxy-7,22 E-dien-ergosta,
12) A WA N IR AR 2 Sk 43 125
33 KM MTT e UM s v R AL 59 2.
3 H19 B AT e IR i i i 1k
1 X5

iR (NMR) ] Bruker DRX-500 #%Ri3E
PG 2 ; B (MS) H Bruker HCT/Esquire
RO 55 BIF €% O I FH S 52 A (A 0 i IR
(200~300 H ) JZ OIEIEIT GFosq ¥4 75 ByifEf
b T.) 4 7=; Sephadex LH-20 4 GE Biosciences /A
G

G aE 2T 2011 47 9 IR BRI A K, t
IFR R R R AR S 58 Oy R ZRMIRCE 8 L v A i
i 2 Amauroderma rude (Berk.) Pat., EiFFr A
(201 1JZO2) A7 T80 1o [ vy AV B¢ Bt Rty A= P
RS o
2 RBSSE

AR TSR (5.0 kg) BT IR, FH 95%

LR 3 IR, BRHK T do JEIRA W IR 28
REMR G AR S, FHIRE 7 T /K P s, K
HERIR OW6 1 T REAEE, AR o0l ool Hs TR 4
BRE, REROHETR Y 64 g FUE T RS> 18 go
K 2 £ T 8 0 0 D s Ak e A B 0 8, LA i M-
BEIR O 1 (8 2 1—1:5) AL, 7935 M0
Fr. 1~5. Fr. 1 (18 @) RAfEIRATwl, DU k-
BEIR OB (6 2 1—3 1 1) BAEEDEMRIE &Y 545 24k
A7 (400 mg). Fr.2 (4.4 ¢) RRERFGRE,
DL Vo T - 16 1 18 (6 0 1—3 & 1) A B o Jid A
Sephadex LH-20 {fi¥% (95% W) 14 3k&4 2 (15
mg). Fr.3 (2.5g) KRIEEARFETE, DAAT k-5
PROWE (31121 1) BiEEVENLAT Sephadex LH-20
O3 CR-FRE 1 D ABEME% 3 (18 mg). 4
(4mg). 5 (11.5mg). Fr.4 (1.4g) KHERIM
W, DLUAHEE-BER OWE (20 1—1 0 1) BREEURmARD
Sephadex LH-20 failf CHU-HEE 11 1) 1921405
M1 (3.7mg). 6 (7Tmg). 8 (12mg). 9 (27 mg)-.
10 (300 mg). IE T R LA 5-HEE (7 0 13 ¢
1) F6 B VE AT Sephadex LH-20 {73 (50 4)5- FlE 1 :
D HEHLE® 11 (15mg) Al12 (16 mg).

3 H#mEE

EW 1. AOIEEIRK AR ESI-MS m/z: 379
[M+H]", 4T3 CyH;507. 'H-NMR (500 MHz,
CDCls) d: 6.84 (1H, d, J = 2.6 Hz, H-6), 6.77 (1H, d,
J=2.5Hz, H-14), 6.62 (1H, d, J = 2.5 Hz, H-12), 6.60
(2H, d, J = 8.0 Hz, H-18, 20), 6.84 (2H, d, J = 6.5 Hz,
H-17, 21), 6.32 (1H, d, J = 2.6 Hz, H-4), 5.82 (1H, s,
H-9); “C-NMR (125 MHz, CDCl;) d: 198.7 (C-1),
112.0 (C-2), 167.3 (C-3), 107.2 (C-4), 165.5 (C-5),
113.3 (C-6), 139.8 (C-7), 198.1 (C-8), 55.6 (C-9),
110.0 (C-10), 143.1 (C-15), 1112 (C-14), 157.5
(C-13), 107.4 (C-12), 159.3 (C-11), 131.0 (C-16),
129.2 (C-17, 21), 116.3 (C-18, 20), 157.1 (C-19). LA _E
W 5 SCER B R A S, MR A 1 A
diptoindonesin D.

AW 2: HFOHKK, BESI-MS m/z: [M+Na]®
333, 4313 CisH40s. 'H-NMR (500 MHz, DMSO-dq)
5: 13.12 (1H, s, 1-OH), 7.61 (1H, dd, J= 7.8, 1.8 Hz,
H-8), 7.21 (1H, dd, J = 7.9, 1.8 Hz, H-6), 7.20 (1H,
dd, J = 7.9, 7.8 Hz, H-7), 6.79 (1H, d, J = 10.0 Hz,
H-13), 6.43 (1H, s, H-4), 5.60 (1H, d, J = 10.0 Hz,
H-14), 1.45 (6H, s, H-15, 16); "C-NMR (125 MHz,
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DMSO-ds) 6: 161.6 (C-1), 105.2 (C-2), 158.0 (C-3),
95.8 (C-4), 146.5 (C-5), 121.1 (C-6), 124.5 (C-7),
116.0 (C-8), 181.9 (C-9), 78.9 (C-12), 115.7 (C-13),
128.4 (C-14), 28.6 (C-15), 28.6 (C-16), 157.7 (C-4a),
121.9 (C-8a), 104.1 (C-9a), 146.0 (C-10a). LA _EXi#s
5k A S, W E A 2 6l R
SN

WY 3: IR A, ESI-MS m/z: [M+Na]”
349, 7+ 72 CisH1406. 'H-NMR (500 MHz, DMSO-d¢)
d: 13.43 (1H, s, 1-OH), 7.40 (1H, d, J = 8.7 Hz, H-8),
6.84 (1H, d, J = 8.7 Hz, H-7), 6.40 (1H, d, J = 10.1
Hz, H-13), 6.30 (1H, s, H-4), 5.65 (1H, d, /= 10.1 Hz,
H-14), 1.33 (6H, s, H-15, 16); *C-NMR (125 MHz,
DMSO-d) 8: 159.6 (C-1), 103.9 (C-2), 157.0 (C-3),
94.8 (C-4), 132.6 (C-5), 152.2 (C-6), 113.3 (C-7),
116.0 (C-8), 180.0 (C-9), 78.3 (C-12), 114.6 (C-13),
128.4 (C-14), 28.0 (C-15, 16), 156.6 (C-4a), 113.0
(C-8a), 102.3 (C-9a), 146.1 (C-10a). LA L% 5 SCik
B8, WA 3 B RN K.

tEY) 4. LEMIRY), ESI-MS m/z: 162 [M+
H]", %> 73 CoH;NO,. 'H-NMR (500 MHz, CD;0D)
5: 7.98 (1H, s, H-2), 8.09 (1H, d, J = 7.2 Hz, H-4),
7.20 (1H, m, H-5), 7.18 (1H, m, H-6), 7.45 (1H, d, J =
7.2 Hz, H-7); “C-NMR (125 MHz, CD;0D) 6: 169.2
(COOH), 133.4 (C-2), 127.6 (C-3), 122.4 (C-4), 123.6
(C-5), 122.0 (C-6), 112.9 (C-7), 108.7 (C-3a), 138.2
(C-7a). LA F3d b5 scmkio SEA —5, ke
&Y 4 Ky 3-FRFEM W

& s: %%ﬁﬁ*ﬁ?ﬁ ESI-MS m/z: 191 [M+
Na]", 4373 CgHgO4. 'H-NMR (500 MHz, CD;0D)
d:6.81 (1H, d, J= 2.0 Hz, H-2), 7.40 (1H, dd, J = 8.3,
2.0 Hz, H-6), 7.42 (1H, d, J = 8.3 Hz, H-5), 3.83 (3H,
s, OCH3); "C-NMR (125 MHz, CD;OD) &: 122.6
(C-1), 115.8 (C-2), 151.7 (C-3), 146.2 (C-4), 123.6
(C-5), 117.4 (C-6), 168.9 (C-7), 52.3 (OCH3). _i&%¥k
i 5 SCHRRE A -3, s RS 5l 3,4-
TR R F N .

& 6: T TEH A, ESI-MS m/z: 177 [M—+
Nal", 7373 CsH,005. 'H-NMR (500 MHz, CD;0D)
5: 6.70 (2H, m, H-5, 6), 6.55 (1H, d, J = 2.0 Hz, H-2),
3.80 (2H, t, J = 7.3 Hz, H-8), 2.68 (2H, t, J = 7.3 Hz,
H-7); "“C-NMR (125 MHz, CD;0D) &: 131.8 (C-1),
116.3 (C-2), 146.1 (C-3), 144.6 (C-4), 117.1 (C-5),

121.2 (C-6), 39.6 (C-7), 64.6 (C-8). LA L% 5 SCiik
IBIEA ), MG 6 3,4- T FRAEK
LI

WEW 7: AR, ESI-MS m/z: 421 [M+
Na]®, 43T CosHagO. "H-NMR (500 MHz, CDCl5)
8: 5.20 (1H, m, H-23), 5.19 (1H, m, H-22), 5.16 (1H,
m, H-7), 3.58 (1H, m, H-3), 1.00 3H, d, J = 6.7 Hz,
H-21), 0.90 (3H, d, J = 6.9 Hz, H-26), 0.83 (3H, d, J =
7.0 Hz, H-27), 0.82 (3H, d, J = 7.2 Hz, H-28), 0.79
(3H, s, H-19), 0.54 (3H, s, H-18); “C-NMR (125
MHz, CDCls) d: 37.3 (C-1), 29.8 (C-2), 71.2 (C-3),
38.1 (C-4), 40.1 (C-5), 31.6 (C-6), 117.6 (C-7), 139.7
(C-8), 49.6 (C-9), 34.4 (C-10), 21.7 (C-11), 39.6
(C-12), 43.4 (C-13), 55.3 (C-14), 23.1 (C-15), 28.2
(C-16), 56.1 (C-17), 12.2 (C-18), 13.2 (C-19), 40.6
(C-20), 21.3 (C-21), 135.8 (C-22), 132.0 (C-23), 43.0
(C-24), 33.2 (C-25), 20.1 (C-26), 19.8 (C-27), 17.7
(C-28). LA ¥l 5 ek S A — 8, ke
WEY T K 3B-FARIE-T,22E- IF-FE M

&) 8: F{k A, ESI-MS m/z: 451 [M+
Na]", 4> T3 CosHuuO3. 'H-NMR (500 MHz, CDCl5)
5: 5.18 (2H, m, H-22, 23), 4.40 (1H, d, J = 2.0 Hz,
H-7), 422 (1H, m, H-3), 3.30 (1H, d, J = 2.0, Hz,
H-6), 1.13 (3H, s, H-19), 1.01 (3H, d, J = 6.5 Hz,
H-21), 0.90 (3H, d, J = 6.8 Hz, H-28), 0.84 (3H, d, J =
7.6 Hz, H-27), 0.81 (3H, d, J = 7.5 Hz, H-26); 0.56
(3H, s, H-18); "*C-NMR (125 MHz, CDCls) &: 30.9
(C-1), 30.3 (C-2), 68.7 (C-3), 39.3 (C-4), 65.8 (C-5),
62.7 (C-6), 67.2 (C-7), 134.6 (C-8), 127.0 (C-9), 38.1
(C-10), 23.5 (C-11), 35.8 (C-12), 42.2 (C-13), 49.7
(C-14), 24.0 (C-15), 29.1 (C-16), 53.8 (C-17), 11.4
(C-18), 23.0 (C-19), 40.5 (C-20), 21.1 (C-21), 135.7
(C-22), 132.1 (C-23), 43.0 (C-24), 33.2 (C-25), 19.8
(C-26), 20.1 (C-27), 17.7 (C-28). LA L%k 5 ik
EIEA Y, MRS 8 3B, T0- FRIE-S,
22E- " Jfi-50,60- A - 5

e 9: TLEMARY), ESI-MS m/z: 465 [M+
Nal", 4373 CaoHusO3. 'H-NMR (500 MHz, CDCl5)
8: 5.24 (1H, m, H-23), 5.16 (1H, m, H-22), 4.20 (1H,
d, J = 3.3 Hz, H-7), 3.76 (1H, m, H-3), 3.43 (3H, s,
7-OCHs), 3.11 (1H, d, J = 3.0 Hz, H-6), 1.05 (3H, d,
J=6.6 Hz, H-21), 0.96 (3H, d, J = 6.8 Hz, H-28), 0.89
(3H, s, H-19), 0.86 (6H, d, J = 6.5 Hz, H-26, 27), 0.54
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(3H, s, H-18); "*C-NMR (125 MHz, CDCls) §: 33.4
(C-1), 31.9 (C-1), 69.2 (C-3), 40.4 (C-4), 66.9 (C-5),
59.3 (C-6), 74.3 (C-7), 124.1 (C-8), 41.6 (C-9), 37.0
(C-10), 20.3 (C-11), 37.9 (C-12), 55.1 (C-13), 154.0
(C-14), 25.8 (C-15), 28.4 (C-16), 58.2 (C-17), 18.7
(C-18), 17.0 (C-19), 40.6 (C-20), 21.8 (C-21), 136.8
(C-22), 133.4 (C-23), 44.4 (C-24), 34.4 (C-25), 20.5
(C-26), 20.2 (C-27), 18.2 (C-28), 54.8 (OCH3). ik
Mot 55 cmvaoE 8, M et 9 b 3R
FE-70- AR HE-8(14), 22E-—H5-50,60-FR48- 2 £ 55

AW 10: FERK, ESI-MS m/z: 451 [M+
Na]", 7073 CosHysO3. 'H-NMR (500 MHz, CDCl5)
: 6.49 (1H, d, J = 8.5 Hz, H-7), 6.23 (1H, d, J = 8.5
Hz, H-6), 5.22 (1H, dd, J = 7.6, 15.2 Hz, H-23), 5.14
(1H, dd, J = 8.2, 15.2 Hz, H-22), 3.97 (1H, m, H-3),
0.99 (3H, d, J = 6.6 Hz, H-21), 0.92 (3H, d, J = 6.5
Hz, H-28), 0.88 (3H, s, H-19), 0.62 (3H, s, H-18), 0.81
(6H, d, J = 6.0 Hz, H-26, 27); "*C-NMR (125 MHz,
CDCl3) 8: 37.1 (C-1), 30.2 (C-2), 66.6 (C-3), 32.8
(C-4), 82.3 (C-5), 1353 (C-6), 130.9 (C-7), 79.5
(C-8), 51.3 (C-9), 37.1 (C-10), 21.8 (C-11), 39.5
(C-12), 44.7 (C-13), 51.8 (C-14), 23.5 (C-15), 28.8
(C-16), 56.3 (C-17), 13.0 (C-18), 18.3 (C-19), 39.9
(C-20), 21.0 (C-21), 135.6 (C-22), 132.4 (C-23), 42.9
(C-24), 33.2 (C-25), 19.8 (C-26), 20.1 (C-27), 17.7
(C-28) LA %l 5 Seikaps SeA — 8, ks
A 10 g 5a,80-3 48 4 £ [ 1

EY 11 (A, ESI-MS m/z: 453 M+
Na]", 23 73 CosHyeOs. 'H-NMR (500 MHz, CDCl5)
d: 5.14 (1H, s, H-7), 5.08 (1H, dd, J = 7.5, 15.3 Hz,
H-23), 5.00 (1H, dd, J = 6.0, 15.3 Hz, H-22), 3.66
(1H, m, H-3), 0.98 (3H, d, J = 6.5 Hz, H-21), 0.91
(3H, d, J = 6.2 Hz, H-28), 0.87 (3H, s, H-19), 0.76
(3H, d, J = 6.5 Hz, H-26), 0.66 (3H, d, J = 6.5 Hz,
H-27), 0.55 (1H, s, H-18); "C-NMR (125 MHz,
CDCly) 6: 38.8 (C-1), 30.3 (C-2), 67.1 (C-3), 36.8
(C-4), 75.8 (C-5), 143.1 (C-6), 117.4 (C-7), 73.0
(C-8), 43.0 (C-9), 32.6 (C-10), 21.8 (C-11), 38.8
(C-12), 43.5 (C-13), 54.6 (C-14), 22.8 (C-15), 27.8
(C-16), 55.8 (C-17), 12.0 (C-18), 18.0 (C-19), 40.3
(C-20), 20.9 (C-21), 135.4 (C-22), 131.4 (C-23), 42.7
(C-24), 32.9 (C-25), 19.4 (C-26), 19.7 (C- 27) 17.4
(C-28). LA ¥ 5 ik SeA —s7, ko

AW 11 K 3B,58,7B- =4 3E-6,22E- Ifi-FE A 1K o

& 12: AERA, ESI-MS m/z: 453 [M+
Na]*, 23 72 CosHagO3. "H-NMR (500 MHz, CDCl5)
5:5.22 (1H, d, J = 5.2 Hz, H-7), 5.11 (1H, m, H-23),
5.10 (1H, m, H-22), 3.91 (1H, m, H-3), 3.49 (1H, d,
J =5.0 Hz, H-6), 0.99 (3H, s, H-19), 0.93 (3H, d, J =
6.5 Hz, H-21), 0.83 (3H, d, J = 6.8 Hz, H-28), 0.72
(6H, d, J = 6.4 Hz, H-26, 27), 0.55 (3H, s, H-18); "
NMR (125 MHz, CD;0D) d: 30.2 (C-1), 32.7 (C-2),
67.1 (C-3), 39.2 (C-4), 76.0 (C-5), 73.0 (C-6), 117.3
(C-7), 143.4 (C-8), 43.1 (C-9), 37.0 (C-10), 22.1
(C-11), 38.7 (C-12), 43.6 (C-13), 54.7 (C-14), 22.9
(C-15), 27.9 (C-16), 56.1 (C-17), 12.2 (C-18), 18.4
(C-19), 40.4 (C-20), 21.0 (C-21), 135.5 (C-22), 132.1
(C-23), 42.7 (C-24), 33.1 (C-25), 19.8 (C-26), 19.6
(C-27), 17.4 (C-28), k%t 5 SCiffig s A — 5™,
WS LS 12 D 3B,50,6P- = F5 -7, 22 E- -2
%(((
4 IPRIETEE

KA MTT £ L &9 22 3 Fil7~10 %t 5
FlONAA R A0 B (A e gl i HL-60 1T 41 i
SMMC-7721. il 20 i A549. FLIRSE 40 0 MCF-7.

il Al SW-480) (BB AMBIIGTE. 4R BoR

A4 2 F0 3 65 Bl N A4 R 40 g 1L AT — e 40
BRI ME, 1Cso fH 43700 19.59. 32.25. 25.87. 22.76,
19.90 pmol/L Fl 7.49. 9.04. 4.44. 21.61. 14.02
umol/L. A9 9 X 3 B AAAMR 41 HL-60
MCEF-7 HI SW-480 K& 41 g1, H 1Cso
{H 55 15.98. 1628, 13.26 umol/L. tb&% 7. 8
FT10 X535 Fofr i Jeg 4 16 I BH 5 40 e 1 1 o

SE
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