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Abstract: Four steroids were isolated from the fermented mycelia of F. rabenhorstii A20, an endophytic fungus
from Aquilaria sinensis (Lour.) Gilg. On the basis of spectral data, they were identified as So,8a-epidioxy-(22E,
24 R)-ergosta-6,22-dien-33-o0l (1), 3B,6B,7 a-trihydroxy-(24 R)-ergosta-8 (14),22-diene (2), 3B,5a,9a-trihydroxy-
(22E24R)-ergosta-7,22-dien-6-one (3 ), and 3B,50,6B-trihydroxy-(22E,24R)-ergosta-7,22-diene (4 ). Al
compounds were isolated from the genus Fimetariella for the first time.
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AL TR 3 2l , 2 I A T 5
PEAL T Hep=  RE 2 MBI Sephadex LH-20 A3 L
Amersham Bioscience 22 5] 4=, R AHRERE RP-18 N
H 4~ Nomura Chemical Co. Ltd.A:j, IEAHT)Z )2 T
KA IR 6 B 55 AT A RS 7™,

Kt 2o 4533% ) Bruker DRX-400 A% % L R4
R, DAY B R B (TMS) R N Ao HEL B8 55 S 3%
(ESIMS)H MDS SCIEX API 2000 LC/MS/MS 1, ¥
d AR BRI o 9% U MID-S2 FHUER M A
D ASCI R, RALIE . 35 7240 PR 7k X 303S-2 Hy
PIEFEA R THZ-C-1 X RIEIRIR G 7%

1.2 BE#kFn LB TR

B#k  NAEREN)AREEETREN A
KT (Aquilaria sinensis (Lour.) Gilg)H /& 1538, 4
2 P RBF Y 5 25 SR BT ITS J5 50 20 7 Lo X % 5 Hy
Fimetariella  rabenhorstii  (GenBank % 3 5
BU781677)") MK T ) 45 48 S A= W E 55 T 74
R O, 45 A20,

BFEE Th 4% 3B % 6 IR By AR gk
(PDA): 5 4% 3 20% , %5 %5 ¥ 2% , KH,PO, 03%,
MgSO, - TH,0 0.15% ,4E4E: 2 B, 0.002% , 35 1.8% o
TH RS % W 8 37 5k (PD) s T 88 5 20% , i % B
2% ,KH,PO, 0.3% ,MgSO, * 7TH,0 0.15% , 4k %
B, 0.002% .

atkiEss PR R R EERh B 2 K
B PDA AR F5 0 |, 28 C |55 3 d HEA 7 HRRG
fbo PRHGE i b6 2R F 21344 250 mL PD K5
FEH 500 mL =, 7£ 28°C,120 r min” FHEIR
RS RIS RI T ARG PRI R IR 215
500 mL PD 153 5E/ 1000 mL =& B2 110 L)
W78 28°C,120 r min” FHEIREEFE 7 do DA 8
AT 22 AR (TR 730 g) IR R
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WO R4 5 1R E 99 g, A B/KIRESS,
AR A, W AR AT AT R A ) 23.2 g, IE T BE
AP 122 go ATHMBARIBU LA JZ AT, & 15 -
HIRE(100: 0 ~ 1: 1)B6 FE VRN, 753 S1~ S14 443,
43 S3 ZAEBEAEJZAT , A1 M BE-PY IR (100: 1 ~2: 1)
BEEEVE , 155 S3A ~ S3K 414%, 414% S3G ZRZ
P& it 2 1 (27 me); 4150 ST KREIBCA:
JEHT, A5 -HEE(70: 1 ~10: DR EELEDIS 3] STA ~
S7G 4143, 4143 STD & ) Inl A 2 AT, H /K
(60: 40 ~80: 20)46 & VB A3 5 S7D1 ~ S7TD8 4147,
247y STD4 £ Sephadex LH-20 #1273 24L5 ) 2
(7.4 mg); #53 S8 28 SCAHREEA:)Z B, I E-7K (60:
40~90: 10)BREE VRIS 2] S8A ~ S8T 4141, 4143 S8G
2% Sephadex LH20 #: Z W 24k & % 3
(24.37 mg); 4153 S9 LRk AR 2T , A5 BE(100:
0~5: 1)BEEE VRIS 3] SOA ~ SOF 414y, S9D 44345
Sephadex LH-20 #:)Z241744%)] SOD1 ~ S9D3 4143, 41
53 S9D3 LR R4S iR R 5 4 (40 mg).

1.4 £HMEE

5, 8a-1F F-(22E,24R ) -3 A £§-6,22-— }%-
3B-E% (5a,8a-epidioxy-(22E,24R ) -ergosta-6 ,22-
dien-3p-ol, 1) HAAE RS, i (L TR 4 1R); mp
177 ~179°C; 43T 5t 428, 1EBST ESIMS m/z 451
[M+ Na]®, 467 [M +K]", 879 [2M + Na]", fi
BF ESIMS m/z 463 [M + CI]; '"H NMR (CDCL,
400 MHz): 8, 6.47 (1H, d, J = 8.8 Hz, H-7), 6.21
(1H, d, J = 8.4 Hz, H6), 5.19 (1H, dd, J = 7.6,
152 Hz, H-23), 5.11 (1H, dd, J = 8.0, 15.2 Hz, H-
22),3.93 (1H, m, H-3), 1.20 (3H, s, H-19), 0.97 (3H,
d,J = 6.4 Hz, H-21), 0.88 (3H, d, J = 6.8 Hz, H-
28), 0.85 (3H, s, H-18), 0.80 (3H, d, J = 6.4 Hz, H-
26), 0.78 (3H, d, J = 6.6 Hz, H27); "C NMR
(CDCL,, 100 MHz): 8. 34.6 (C-1), 30.0 (C-2), 66.3
(C-3), 36.8 (C4), 82.1 (C-5), 135.4 (C-6), 130.7 (C-
7), 79.4 (C-8), 51.0 (C-9), 36.8 (C-10), 23.3 (C-11),
39.3 (C-12), 44.5 (C-13), 51.6 (C-14), 20.6 (C-15),
28.6 (C-16), 56.1 (C-17), 12.8 (C-18), 18.1 (C-19),
39.7 (C-20), 20.8 (C21), 135.1 (C-22), 1322 (C-23),
427 (C-24), 33.0 (C-25), 19.9 (C-26), 19.6 (C-27),
17.5 (C-28), LA F%dli 5 SCHR[6 1364 — B0, %
YN 50.8a-HiA-(22E24R)- £ 1 -6,22- —J5-
3B-FiE

3B,6B8,70-= R E-(24R) E-8(14),22-—



1

Wi 4% . ARFE N B Fimetariella rabenhorstii 1) 8 B =4 77

% (3B,6B,7a-trihydroxy (24R) ergosta-8 (14 ) ,22-
diene, 2) F 88 K 43 F &= D 430, IE B F
ESIMS m/z 453 [M +Na] ", f1%F ESIMS m/z 465
[M+CI]'; '"HNMR (CDCl,, 400 MHz): 8,,5.22 (1H,
dd, J = 6.2, 14.5 Hz, H-22), 5.18 (IH, dd, J = 7.5,
142 Hz, H23), 4.40 (1H, m, H-6), 3.92 (1H, m, H-
3),3.14 (1H, d, J = 3.5 Hz, H7), 1.01 3H, d, J =
6.7 Hz, H21), 091 (1H, d, J = 6.9 Hz, H-28), 0.86
(3H, s, H-18), 0.86 (3H, s, H-19), 0.84 3H, d, J =
6.7 Hz, H27), 0.82 (3H, d, J = 6.6 Hz, H26);
"C NMR (CDCL,, 100 MHz): 3. 39.6 (C-1), 31.1 (C-
2), 68.7 (C-3), 36.6 (C4), 33.1 (C-5), 65.1 (C-6),
61.3 (C-7), 125.2 (C-8), 33.1 (C-9), 35.8 (C-10), 19.0
(C-11), 36.6 (C-12), 43.0 (C-13), 152.6 (C-14), 25.0
(C-15), 27.2 (C-16), 56.8 (C-17), 18.1 (C-18), 16.5
(C-19), 39.2 (C-20), 21.2 (C-21), 135.2 (C-22),132.2
(C-23), 42.8 (C-24), 33.1 (C-25), 19.7 (C-26), 20.0
(C27), 17.6 (C-28), LA I %di 5 SCHk[7]56A4—5L,
KRV N 3B,6B,Ta- = HKE-(24R) Z #1118
(14),22- " Ko
3B,5a,90-= B E-(22E,24R ) -3 f5 -7, 22-
Z 1&-6-F  (3B,5a,9a-trihydroxy-(22E ,24R) -
ergosta-7, 22-dien-6-one, 3) ¥ 10,8y K ; mp
195 ~197°C ;53T K 444, IE BT ESIMS m/z 467
[M+Na]", 483 [M +K]", 1 F ESIMS m/z 479
[M+CI]'; '"HNMR (CD,0D, 400 MHz): §,,5.48 (1H,
d,J =18 Hz, H7),5.17 (1H, dd, J = 7.1, 152 Hz,
H-23),5.11 (1H, dd, J = 7.7, 15.2 Hz, H-22), 3.83
(1H, m, H-3), 095 3H, d, J = 4.0 Hz, H21), 0.90
(3H, s, H-19), 0.85 (3H, d, J = 8.0 Hz, H-28), 0.77
(3H, d, J = 8.0 Hz, H27),0.75 3H, d, J = 8.0 Hz,
H-26), 0.57 (3H, s, H-18); "C NMR (CD,OD,
100 MHz): 8.26.6 (C-1),31.0 (C-2), 67.8 (C-3),37.1

(C4), 80.2 (C-5), 2002 (C-6), 1209 (C-7), 165.0 (C-
8), 762 (C-9), 42.8 (C-10), 29.3 (C-11), 36.2 (C-12),
462 (C-13), 52.8 (C-14), 23.4 (C-15), 29.1 (C-16),
574 (C-17), 12.6 (C-18), 20.6 (C-19), 41.7 (C-20),
21.6 (C21), 136.7 (C-22), 133.6 (C-23), 44.3 (C-24),
344 (C-25), 20.1 (C-26), 20.5 (C-27), 18.2 (C-28),
DL RSO 5 OR8] 5 A — 2, B AL G 38,
Sa90- = FH-(22E24R)-Z 1 1517 22-—H 6 -1l

3B,5a,6B-= - (22E,24R) -3 £ 157, 22-
% (3B,5a,6p-trihydroxy-(22E,24R ) -ergosta-
7,22-diene, 4) H A EHRES (TR ZBR);mp
251 ~253°C ;20T &0 430, 1 B F ESIMS m/z 466
[M+CI] " ;'H NMR (CDCL, 400 MHz): §,, 5.36 (1H,
d,J =52Hz, H7),523 (1H,dd, J = 72,152 Hz,
H-23), 5.16 (1H, dd, J = 7.9, 15.2 Hz, H-22), 4.08
(1H, m, H3), 3.63 (1H, m, H-6), 1.09 (3H, s, H-19),
1.03 (3H, d, J = 6.5 Hz, H21),0.92 3H, d, J =
6.8 Hz, H-28), 0.84 (3H, d, J = 6.5 Hz, H-27), 0.82
(3H, d, J = 6.5 Hz, H26), 0.60 (3H, s, H-18); °C
NMR (CDCL,, 100 MHz): 8. 33.1 (C-1), 30.8 (C-2),
67.7 (C-3), 404 (C4), 76.0 (C-5), 74.0 (C-6), 117.5
(C-7), 144.0 (C-8), 43.5 (C9), 37.1 (C-10), 22.0 (C-
11), 39.2 (C-12), 43.8 (C-13), 54.7 (C-14), 22.9 (C-
15), 27.9 (C-16), 56.0 (C-17), 12.3 (C-18), 18.8 (C-
19), 39.4 (C20), 19.6 (C-21), 132.2 (C22), 135.4
(C-23), 42.8 (C-24), 33.0 (C-25), 19.9 (C-26), 21.1
(C-27), 17.6 (C-28), LA - %di 5 SCHR[8]HA—HL,
YE A YN 3B,50,6B-= B HL-(22E,24R)-F i
$-7,22-"H5.
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Fig. 1 Chemical structures of compounds 1 ~4
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SBHERE T 50, 80-HF4H-(22E,24R)-Z 1 f§-6,22-—
-3 B-HE(1)3B,6B,7a-—= 5 3-(24R) F £ 151 -8 (14),
22-TH5(2)3B,50,9a- = B HE-(22E,24R)-F 1 5 -7,
22-J35-6-H(3) Fl 3B,50,6B-= YR Hk-(22E,24R)-F
f1-7,22- "M (4), R E RN Fimetariella J& H. 18
oA

P SCHRAE , (8 R S 2 — R B W e BT
IR TE R R4 A ) . Takei Z5H0EL S 1 BERS:
YA T, TR R A AR 4,25 wmol/L Yk
FERESE T bR 41 HL 60 14 K™'; Sun 254
8 pg mL' LAY 3, BESE 2 Hela g 41
o iR 24 10, Mansoor 28816454 4 X A549 , SK-
OV-3,SK-MEL-2, XF498 , HCT15 [t 98 4 Jfi i) ED,,
SR 3.9 ng mL’,6.0 ng mL’,2.8 ne mL?,
33 wg mL 3.0 pg mL"™, WAMEGY 1 B4
) G 8 S NE B BE A PL AR L DU R AR
154 4 B 4% N T kappa B, #3550 5 IR
R o AT EEE T 2% P A B P LA B
Jo S5 R WS R R A 22 IO, e s 1 L v B 9 45
WRLE R 245 I (SR AL A
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