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WE: SHE A SAC TR I B # Furcasterigmium sp. L-YB-P1-1 (IR AR F= PS4 3047 SE IR 78 . A1 i
J2 T | i RO € S T I AR T R M AT B Al A, T8 FH BB B HOR HNMR | 5 3% 450052 4 &
Mg, FE10 MM AW, KR aEE 1A Bk &% (2R, 3S)-2-hydroxy-3-methylpentanoic acid (E)-5'-hydroxy-
3'-methylpent-2'-enoate (1) 19 /™ 2 %14k & ¥ : uridine (2). adenosine (3).2-methoxyl-B-L-arabinofuroside uracil (4).
thymidine (5). 2'-O-methyladenosine (6). 5'-O-acetyl-9- f-arabinofuranosyl adenosine (7). uridine-5'- o -hydroxypropanoate
(8)-asperteretal G (9) % trans-ferulic acid (10). ¥ ] DPPH v % (b & ¥ 4T LA ALIE HEVEAN, 45 R BRI & 2~5
110 HA HUE A G 8 Griess VAR AL & Y% LPS 5 5 RAW264.7 4Hi il 7= 45 NO [ & 5 50, K& 9
BA R .
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Study on secondary metabolites of cave-derived fungus
Furcasterigmium sp. L-YB-P1-1
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Abstract: The secondary metabolites of the fungus Furcasterigmium sp. L-YB-P1-1, isolated from Jinlun
Cave in Guangxi were investigated. The crude extract was separated and purified by chromatographic techniques
including thin-layer chromatography (TLC) and high-performance liquid chromatography (HPLC). The structures
of the isolated compounds were elucidated through comprehensive spectroscopic analysis such as HNMR and mass
spectrometry. Ten compounds were obtained, comprising one new compound, (2R,3S)-2-hydroxy-3-methylpentanoic
acid (E)-5"-hydroxy-3'-methylpent-2'-enoate (1) and 9 known compounds: Uridine (2), adenosine (3), 2-methoxyl-
[-L-arabinofuranosyl uracil (4), thymidine (5), 2"-O-methyladenosine (6), 5'-O-acetyl-9-f-arabinofuranosyl adenosine
(7), uridine-5"-a-hydroxypropanoate (8), asperteretal G (9), and trans-ferulic acid (10). The antioxidant activity of
the compounds was evaluated using the DPPH free radical scavenging assay, which revealed that compounds 2-5

and 10 possessed antioxidant activity. Furthermore, the anti-inflammatory activity was assessed by measuring the
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inhibition of NO production in LPS-induced RAW 264.7 cells using the Griess method, indicating that compound 9

exhibited certain anti-inflammatory activity.

Key words: Cave fungus; Furcasterigmium sp. L-YB-P1-1; secondary metabolites; structural identification;

activity evaluation
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Figure 1 Chemical structures of compounds 1-10

X, 1% A Wk % % N Furcasterigmium sp. J& ,
GenBank & 3% 5 4 PX908945, % #& 1) R 4t & & B
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Figure 2 Furcasterigmium sp. L-YB-P1-1 the phylogenetic tree
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Botryotrichum atrogriseum CCF 5752 (LR584032.1)
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[0y (63.1/4.39, m, CH,-5'; 63.1/4.28, m, CH,-5"), dy,
(40.6/2.52, t, J = 6.4 Hz, CH,-4"), 0, (27.0/1.48, m,
CH,-4;27.0/1.27, m, CH,-4)]; 3 MK H % 6., (74.3/4.10,
d, J= 3.6 Hz, CH-2), 6, (39.9/1.77, m, CH-3)], .35 —
AN sp? 3 [0, (119.2/5.71, s, CH-2")]; — AN R EEHK,
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Figure 4 The measured and calculated ECD spectra of com-

pound 1

Table 1 'H and "C spectral data of compound 1

C No. 0, (J/Hz) O
Iy - 169.7, C
2 5.71 (1H, s) 119.2,CH
3 - 156.7, C
4 2.52 (2H,t,J=6.4) 40.6, CH,
5 4.39 (1H, m); 4.28 (1H, m) 63.1, CH,
1 - 175.8,C
2 4.10 (1H, d, J=3.6) 74.3,CH
3 1.77 (1H, m) 39.9,CH
4 1.48 (1H, m); 1.27 (1H, m) 27.0, CH,
5 0.94 (3H, overlap) 12.1, CH,
6 0.84 (3H,d,J=6.7) 14.1, CH,
6 2.17 (3H,d,J=1.1) 18.5, CH,

3 mEMNEMN

0B P (P A A TS M B DPPH v 47 I 5, SE
95 A4 R B, A A IR B D 20 pmol LB, L&)
2~5 110 1¥] DPPH H H 2 75 B % 4 0 4 73.61% +
4.36%- 62.50% + 6.26%- 68.06% + 7.25%- 47.22% =+
5.67%+59.72% + 6.13%, FH 14X {& (V) 1) DPPH H tHH
TG R F N 88.89% + 5.21%.
4 MREM

Xt Furcasterigmium sp. L-YB-P1-1 3R 15 1 & &=
TR BIIRBARU =AW 2.3 F1 9 JEAT BL 4 3 P
R, SEIGHE R Ak A4 9 75 20,10 pmol- L ¥R & F
BA — & BP0 20 1, X RORE 7 NO ™= A4 A &
& WA HIE A .

WZZ-2S ¥ 5] A% ; Brucker AVANCE 400 MHz
WhE 3R (45 [ Brucker 24 #); H 37 Primaide /&1 207K AH
B (B3 H LRV AT BR A 7]); 438 s i i i
C,-MS-1I (C18,250 mm x 4.6 mm, 5 um).5PEP (50 mm x
4.6 mm, 5 um), H A Nacalai tesque A 7 ; == 18 seriesIII
1] £ 70 v ROBAH 1, 1] 2% 28 e RAOBUMH (i 1 5C18-
MS-1I (C, 250 mm x 10 mm, 5 pm); 5SPFP (250 mm x
10 mm, 5 um), H 7% Nacalai tesque A 7
1 ERR &%

Furcasterigmium sp. L-YB-P1-1 RJE T ) 74 4 1¢
T IR 5 B B35 0, 2 B A ) o R v 28 K TR P
DURRIE B B Bk BR A5 DU AR o 44K 5 1 B PRI I I TS
rDNA FE[K 5 51 2558 o ARSI 5% B 5 I 5 4
IR 2%, BEE 2%, A E 20%,; KKK FRFE: KoK 80 g,
K120 mL. Furcasterigmium sp. L-YB-P1-1E#RA(E28 °C
MR E A P a5 FR 5t Al s 95 7 d, K RE 97 1)
TR AR 73 ) 4 N B T B S VS TR A 5 Bk R L B T VR )
Frrdkrh, R N KB IR 30 do
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2 UEYRRERFSE

R B30 d )5, Furcasterigmium sp. L-YB-P1-1 1K
M= I8 CRAE 2 iR 0E N AL, 1331 41.8 g 42
Y. R — 25 1 90% B 5 — 7K VR A YRR A il Tk
1R RE R, 1551 14.3 g HEE 2B 304 g
R E R . H B R AR U A IR A SR AT 4,
PUF Ik - 212 2.1 (100 1~1:2) BREE SR, 155 26 4
W%, 3 WA Fr.l~Fr.26. 1845 Fr.5 (646.7 mg) 4 C,,
e A ) 2% B HPLC 4b 3, 15 %) 5 /S48 4y, Bl Fr.5.1~
Fr.5.5. Fr.5.4 (85.8 mg) £ -1l % % HPLC (50% H i -
B2 /K=C  4T) #E—24lifk, 152151 (6.4 mg) ML
Y9 (31.7 mg). 14 Fr.26 (1.0 g) £ 2 % %4 HPLC
(10% H lE-7K-C18 #F) 4lift, 13 21k 54 2 (7.4 mg) Al
A3 (21.9 mg). 184> Fr.25 (512.0 mg) 4 C,, =i
] % 7 HPLC Ab#, 15 3 12 4~ 14 43, B Fr.25.1~
Fr.25.12. Fr.25.1 % @ AW 59 8 (5.7 mg), Fr.25.4
(9.3 mg) £ 4l % % HPLC (15% % -/K-5PFP #F) #
—p itk 2RS4 (2.1 mg). Fr.25.5 (19.7 mg)
28 211l £ B HPLC (15% H i —7/K—5PFP #%) 4fift, £3 £
th&5M5 (8.5 mg). Fr.25.6 (9.3 mg) £ 2Kl % % HPLC
(20% H BE-7K-5PFP AF) 4lift, 15 24654 6 (1.8 mg).
Fr.25.11 (5.5 mg) £ ¥ il £ % HPLC (30% H! ¥ - 7K -
SPFP #F) 2lifk, 52 A7 (1.4 mg). 14> Fr.1l 42
il £ 4 HPLC (40% ¥ —-7K-C #F) 2lifk, 15 21k 54
10 (2.9 mg).

3 HZHEE

b4 2: # OHDIR; ESI-MS m/z 267.0 [M+Na]”,
73 ¥ C,H,,N,0,; '"H NMR (400 MHz, CD,OD): 4§, 8.02
(1H, d, J = 7.9 Hz, H-6), 5.91 (1H, d, J = 4.6 Hz, H-7),
5.70 (1H, d, J = 8.2 Hz, H-5), 4.16 (2H, m, H-8, H-9),
4.01 (1H, s, H-10), 3.84 (1H, dd, J = 2.5, 12.3 Hz, H-
11a), 3.73 (1H, dd, J = 3.1, 12.2 Hz, H-11b); "C NMR
(100 MHz, CD,0D): . 166.2 (C, C-4), 152.4 (C, C-2),
142.7 (CH, C-6), 102.6 (CH, C-5), 90.6 (CH, C-7), 86.4
(CH, C-10), 75.7 (CH, C-8), 71.3 (CH, C-9), 62.4 (CH,,
C-11). ZAE R EAE 5 ORI E 1) — 8, &
W) 2 % 58 N uridine.

&Y 3: AN AK; ESI-MS m/z 268.1 [M+H]", 43
3 C,,H;N,0,; '"H NMR (400 MHz, CD,0D): J,, 8.32
(1H, s, H-2), 8.18 (1H, s, H-8), 5.96 (1H, d, J= 6.3 Hz, H-
1), 4.74 (1H, dd, J = 4.9, 6.3 Hz, H-2'), 4.32 (1H, dd,
J=2.5,5.1 Hz, H-3"), 4.17 (1H, dd, J = 2.5, 5.0 Hz, H-
4"),3.89 (1H, dd, J = 2.5, 12.5 Hz, H-5'a), 3.74 (1H, dd,
J =2.5,12.5 Hz, H-5'b); "C NMR (100 MHz, CD,OD):
9. 157.6 (C, C-6), 153.5 (CH, C-3), 150.0 (C, C-4), 142.0

(CH, C-5), 121.0 (C, C-5), 91.3 (CH, C-1"), 88.2 (CH, C-
4"), 75.6 (CH, C-2"), 72.7 (CH, C-3'), 63.5 (CH,, C-5').
ZAE PRI BE 5 SRR R TE Y — 2, a3 %
%€ N adenosine.

AW 4: TR, ESI-MS m/z 259.1 [M+H], 4
¥ C,,H,N,0,; '"HNMR (400 MHz, CD,OD): ¢, 8.09
(1H, d, J = 8.1 Hz, H-6), 5.94 (1H, d, J = 3.6 Hz, H-1"),
5.69 (1H, d, J = 8.1 Hz, H-5), 4.24 (1H, t, J = 5.8 Hz,
H-4"), 3.98 (1H, m, H-3"), 3.86 (2H, overlap, H-2', H-
5'a), 3.75 (1H, dd, J = 3.2, 12.3 Hz, H-5'b), 3.52 (3H, s,
2'-OMe); “C NMR (100 MHz, CD,0D): §,. 166.3 (C, C-
4), 152.2 (C, C-2), 142.5 (CH, C-6), 102.5 (CH, C-5),
88.8 (CH, C-1"), 86.1 (CH, C-3"), 85.0 (CH, C-2"), 69.7
(CH, C-4"), 61.6 (CH,, C-5"), 58.8 (CH,, 2'-OMe). %fk
GRS ORI IRGE Y — B IS4 B E A
2-methoxyl-f-L-arabinofuroside uracil.

AW S: AR, ESI-MS m/z 243.1 [M+H], 4
¥ C,,H,N,0,; '"H NMR (400 MHz, CD,OD): §,, 7.82
(1H, d, J = 1.3 Hz, H-2), 6.28 (1H, t, J = 7.0 Hz, H-1"),
4.40 (1H, m, H-4"), 3.91 (1H, dd, J = 3.5, 6.7 Hz, H-3"),
3.80 (1H, dd, J = 3.1, 12.0 Hz, H-5'a), 3.73 (1H, dd, J =
3.7, 12.0 Hz, H-5'b), 2.23 (2H, m, H-2'), 1.88 (3H, d, J =
1.2 Hz, H-7); "C NMR (100 MHz, CD,0D): 6. 166.5
(C, C-4), 152.4 (C, C-6), 138.2 (CH, C-2), 111.6 (C, C-3),
88.8 (CH, C-1'), 86.2 (CH, C-4"), 72.2 (CH, C-3"), 62.8
(CH,, C-5"), 41.2 (CH,, C-2"), 12.5(CH,, C-7). %tk &
YU ol 5 SO IR E I — B A S B E A
thymidine.

&9 6: (L fE 4 ; ESI-MS m/z 304.1 [M+Na]",
4y ¥ X C, H,N,O,; 'H NMR (400 MHz, CD,0OD): 4§,
8.37 (1H, s, H-7), 8.21 (1H, s, H-2), 6.08 (1H, d, J =
5.9 Hz, H-1"), 4.49 (1H, dd, J = 3.0, 5.0 Hz, H-3"), 4.42
(1H, t, J = 6.0 Hz, H-2'), 4.16 (1H, dd, J = 2.8, 5.6 Hz,
H-4"),3.89 (1H, dd, J=2.5, 12.2 Hz, H-5'a), 3.76 (1H, dd,
J=12.38, 12.2 Hz, H-5'b), 3.42 (3H, s, 2’-OMe); "C NMR
(100 MHz, CD,0OD): §. 152.9 (CH, C-7), 142.0 (CH, C-
2), 89.2 (CH, C-1"), 88.4 (CH, C-4'), 84.7 (CH, C-2"),
70.8 (CH, C-3'), 63.2 (CH,, C-5'), 58.8 (CH,, 2'-OMe).
AV BRSSP RGE I — B S 6 %
%€ N 2'-0O-methyladenosine .

&7 B E 4K, ESI-MS m/z 332.1 [M+Na]’,
5> ¥ X C,H,,N.O;; '"H NMR (400 MHz, CD,0D): 4§,
8.32 (1H, s, H-2), 8.26 (1H, s, H-7), 6.03 (1H, d, J =
4.5 Hz, H-1"), 4.73 (1H, t, J = 4.8 Hz, H-5'a), 4.34~
4.40 (3H, overlap, H-5'b, H-2', H-3"), 4.26 (1H, t, J =
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5.0 Hz, H-4"), 2.06 (3H, s, H-7"); "C NMR (100 MHz,
CD,0D): §. 172.4 (C, C-6'), 169.6 (C, C-4), 152.0 (C, C-
9), 141.8 (CH, C-7), 90.5 (CH, C-1"), 83.6 (CH, C-4"),
75.2 (CH, C-2"), 71.8 (CH, C-3"), 64.9 (CH,, C-5"), 20.7
(CH,, C-7"). ZAA W 5 TRy 4w 1t — 24,
AL & Y 7 % € N 5'-O-acetyl-9- § -arabinofuranosyl
adenosine,

&9 8: F ) K ESI-MS m/z 339.0 [M+Na]”,
55 T X C,H,N,O.; 'H NMR (400 MHz, CD,0D): 4§,
7.83 (1H, d, J = 8.1 Hz, H-6), 5.87 (1H, d, J = 4.2 Hz,
H-1"), 5.71 (1H, d, J = 8.2 Hz, H-5), 4.42 (1H, dd, J =
3.9, 12.4 Hz, H-5'a), 4.37 (1H, d, J = 2.7 Hz, H-5'b), 4.33
(2H, dd, J = 3.1, 10.0 Hz, H-2', H-2"), 4.20 (2H, overlap,
H-4', H-3"), 1.40 (3H, d, J = 6.9 Hz, H-3"); "C NMR
(100 MHz, CD,0D): 6. 175.9 (C, C-1"), 166.2 (C, C-4),
152.3 (C, C-2), 142.7 (CH, C-6), 102.9 (CH, C-5), 91.3
(CH, C-1"), 82.9 (CH, C-4"), 71.5 (CH, C-2'), 71.2 (CH,
C-3"), 68.1 (CH, C-2"), 65.0 (CH,, C-5"), 20.7 (CH,, C-
3")e AL G A S SO T TE 1 — B WU S
8 % 5%F N uridine-5'-a-hydroxypropanoate »

th&W9: [ K ; ESI-MS m/z 291.1 [M+Na]”,
4> ¥ C,H,0,; "HNMR (400 MHz, CD,0D): 6, 7.62
(2H, d, J = 7.3 Hz, H-2", H-6"), 7.27 (2H, t, J = 7.3 Hz,
H-3", H-5"), 7.22 (1H, d, J = 7.3 Hz, H-4"), 7.16 (2H, d,
J=8.4Hz, H-2', H-6), 6.74 (2H, d, J = 8.5 Hz, H-3', H-
5"), 6.23 (1H, s, H-4); °C NMR (100 MHz, CD,0D): 4,
171.5 (C, C-1), 159.6 (C, C-4"), 140.1 (C, C-2), 132.1
(C, C-3), 130.6 (CH, C-2', C-6'), 129.5 (C, C-1"), 129.4
(CH, C-4"), 129.3 (CH, C-3", C-5"), 128.9 (CH, C-2", C-
6"), 128.4 (C, C-1"), 116.7 (CH, C-3', C-5"), 82.3 (CH, C-
4). ZAE P RIEARE 5 TR R TE 1) — B M EY 9
%5 58 N asperteretal Go

b &1 10: 408 K ; ESI-MS m/z 217.0 [M+Na]",
5> 13 C,H,,0,; 'HNMR (400 MHz, CD,0D): 6, 7.60
(1H, d, J = 15.9 Hz, H-7), 7.18 (1H, d, J = 2.1 Hz, H-2),
7.06 (1H, dd, J = 1.9, 8.1 Hz, H-6), 6.81 (1H, d, J =
8.2 Hz, H-5), 6.31 (1H, d, J = 16.0 Hz, H-8), 3.89 (3H,
s, 3-OMe); "C NMR (100 MHz, CD,0D): 6.: 171.0 (C,
C-9), 150.5 (C, C-4), 149.4 (C, C-3), 146.9 (CH, C-7),
127.8 (C, C-1), 124.0 (CH, C-6), 116.5 (CH, C-5), 115.9
(CH, C-8), 111.7 (CH, C-2), 56.4 (CH,, 3-OMe). i%f{k
B VIEARE 5 SR HRGE I — 2L A 10 5 E R
trans-ferulic acid.
4 MENFEM

PUAATEPER F DPPH VLTI 2 o FESRI V.3

i i) B, B A R, R BN 20 pmol-L'. DPPH R & 5
il 52 0.15 pmol-L™ (1 FH BRIV, 5 7EARIREE G 2% T 17
170 1E96 FLAR HH s B T LA N AL, 2 X HEZH: 200 pL
RS 5 V00, B Ik X MR 4H 160 pL FF R U VAT 40 pL
DPPH /A #; VS HEZH: 160 pL V 7R F1 40 pL H B
#; V. + DPPH 41: 160 pL V7 i F1 40 uL DPPH i
T B O BEZH s 160 wL A 5 I VR 40 wL FYRE VAR
FE i + DPPH 2H: 160 uL #¥ & % ¥ £ 40 uL DPPH %
W, BB E 3N E S . 4 96 FLARE T 1% 4k 30 min,
18 FH AR AXAE 517 nm A T E & FLIKROLFE (OD)
18, Bl 5 THEIERR .

5 IRIEMENK

LTI LPS AbEE ) RAW 264.7 i NO =4
FeTFIRPTRITENE . FF RAW 264.7 40 1 LL 510%™ 2 Jfa/
FLE B BETE 96 FLBL 13497 24 he FALPS (1 pg'mL") 4l
WAL, AR5 FHAS [F R BE R RE S5 97 24 he DA SE 57
N BE A X B B 35 50 uL, NN Griess W71 (R A
50 uL, 5% B 50 uL), H A5 A £ 540 nm 40 %€ OD
B, FERRS AR, NEA R IRERE T 3T
THEAL AP0 NO 77 & (1) #0122, K 00 22 5 T 50%
FILE Y, HEATIC,, MR . 1C,,SE40 7 RIREE N0,
0.625.1.25.2.5.5.10.20.30.40.50 pmol-L", 5256 I%
55 %)9%— 2, {4 F§ IBM SPSS Statistics % {4 AR 3 H &Ik
FEHMHI 2 AR IC, E .

e Sumk: SR ACCS — 1 %, ST i i
SHBAE; §7 08 AU B G e R AW
alifl; 7R 7 7 DT RE A IR SR SR AN HT A0 2R FLLBR £ D SR 4R
5 R MR I HE T EAR VRIS A SRR TR AT R
2200 B RSB BUR TN 2 R A S Y AR, A DT SR R
FAESE, FRAEA SRR, 2 5REiHE s TIE.

FlE RS FrA1E# 2 AAEER 2 R .
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