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Abstract: The rice fermentation products of the fungus Scedosporium aurantiacum GXIMD 02519 were
isolated and purified by silica gel column chromatography and semi-preparative liquid chromatography, etc. Their
structures were characterized by various spectroscopic methods, including HR-ESIMS and NMR, etc. The inhibitory
activity of nuclear factor kappa-B (NF-xB) and osteoclast differentiation of these compounds were determined by
approaches of NF-«B luciferase reporter gene and tartrate-resistant acidic phosphatase (TRAP) staining. A new
azaphilone, isochromophilone M (1), along with nine known compounds, were isolated and identified from the
fungus S. aurantiacum GXIMD 02519, which were identified as 6-((1E,3E)-3,5-dimethylhepta-1,3-dien-1-yl)-2,4-
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dihydroxy-3-methylbenzaldehyde (2), barbatinic acid (3), botryorhodine B (4), 2,6-dihydroxy-3,4-dimethylbenzoic
acid methyl ester (5), 2,4-dihydroxy-3, 6-dimethylbenzoic acid (6), atranol (7), 4-methoxyphenylacetic acid (8),

4-hydroxybenzaldehyde (9), and scopararane C (10). Compounds 3 and 10 showed inhibitions of lipopolysaccharide
(LPS) -induced NF-xB activation in RAW264.7 cells. Moreover, compound 10 could further inhibit receptor
activator of nuclear factor xB ligand (RANKL)-induced osteoclast differentiation in bone marrow macrophages

without observed cytotoxicity. This is the first report of the diterpene compound (10) as a potential inhibitor of

osteoclast differentiation.
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Figure 1 Chemical structures of compounds 1-10
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H-8)/72.5.2.45 (1H, m, H-13)/35.1 F1 5 AN XU /R B HL A5
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Table 1 'H NMR (500 MHz) and “C NMR (125 MHz) data of compound 1. “CDCl,, "DMSO-d,
Position ‘0. type "5, type ‘0, (Jin Hz) "5, (J in Hz)
1 101.2, CH 101.0, CH 5.19,s 5.07,s
3 155.6,C 153.8,C
4 103.4, CH 104.3, CH 571,s 5.81,s
4a 149.1, C 149.4, C
5 118.3, CH 118.8, CH 5.89,s 5.66,s
6 200.1,C 201.3,C
7 777, C 76.8, C
8 72.5,CH 71.8, CH 425, 3.88, d (6.0)
8-OH 5.35,d (6.0)
8a 68.8, C 68.2,C
8a-OH 4.88, s
9 119.1, CH 120.3, CH 5.95,d (15.5) 6.06, d (15.5)
10 140.6, CH 138.0, CH 7.01,d (15.5) 6.89,d (15.5)
11 132.3,C 132.2,C
12 146.5, CH 144.3, CH 5.60, d (10.0) 5.60, d (10.0)
13 35.1, CH 342, CH 245, m 2.44, m
14 30.3, CH, 29.7, CH, 1.41, m; 1.30, m 1.35, m; 1.24, m
15 12.6, CH, 12.4, CH, 0.86, t (7.0) 0.82,t(7.0)
16 20.5, CH, 20.3, CH, 0.98, d (7.0) 0.95, d (7.0)
17 12.1, CH, 11.9, CH, 1.79, s 1.77,s
18 22.4, CH, 21.6, CH, 1.47,s 1.25,s
19 57.2, OCH, 56.4, OCH, 3.51,s 3.37,s
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Figure 3 Experimental and calculated ECD spectra of 1
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Figure 4 Inhibition of LPS-induced NF-«B activity by com-

pounds 1-10 at 20 umol-L™" in RAW264.7 cells. LPS: Lipopolysac-
charide; BAY: BAY11-7082, positive control. n = 3, x + 5. "P <
0.001 vs control; P < 0.001 vs LPS
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Figure 5 Effects of compound 10 on RANKL-induced osteoblast differentiation. RANKL: Receptor activator of nuclear factor «B ligand.

(100x, scale bar 500 um)
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Figure 6 TRAP-positive multinucleated cells treated by compound
10 were regarded as quantified (A). Cell viability of 10 (10, 15,
and 20 umol-L™") in BMMs for 72 h were measured by MTT assay
(B). TRAP: Tartrate-resistant acidic phosphatase; BMMs: Bone
marrow macrophages. n = 3, x = 5. “P < 0.001 vs control; P <

0.05 vs RANKL
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H 7 %) 5 W Bk Scedosporium aurantiacum (GeneBank
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SR 130 go XM E AT o R AR (3 40 B, SR H
i T — S o — R AR R R AT R FE R, 4038 TLC
I M &I EAS8 8 M Fr.1~8. i Fr.3 (7.1 g) &t
U S AR R e A il 2y 25, SR FH R 7K (10%~100%)
B L BRI 7 IR B 13 S F 4 Fr.3-1~3-13. i
Fr.3-4 (50 mg) £ % HPLC (ODS £, 48% 2. iE-7K,
2 mL-min") 4ifb 15 2] 7 AV S (¢, = 34.5 min, 5.8 mg).
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il % HPLC (ODS ¥, 80% £ Ji§-7K, 2 mL-min™) 2fi{t.15
B THAEY 4 (1, = 24 min, 7.7 mg). 5 Fr.5 (400 mg)
22 214 £ HPLC (ODS #E, 28% £ JE-/K, 2 mL-min™) 4f
s THEW (4, = 16 min, 12 mg) ML A V)8
(t, = 27 min, 7.3 mg). Fr.6 (12.1 g) & it v & [z M i
JE AT £ 3 4 5, SR FH FR B — 7K (10%~100%) 156 FZ 16 it
)77 ILAF H) 15 > F R Fr.6-1~6-15. i 7 Fr.6-9
(750 mg) £ 2 il & HPLC (ODS ¥, 53% & I - /K,
2 mL-min") 1673 2] 74654 6 (1, = 24 min, 9.2 mg).
7> Fr.6-11 (448 mg) £ -1l % HPLC (ZE2:4E, 50% &
fi-7K, 2 mL-min") i 15 2] T A1 (¢, = 24 min,
15.3 mg).
4 EMEHERE

A1 R AR, 5T F A S
[a]5 +26 (c 0.2, CH,OH); UV (MeOH) 4, (log ¢) 365
(3.91), 262 (3.53), 200 (3.90) nm; ECD (0.2 mg-mL",
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CH,OH) 4, (A¢) 319 (+4.06), 260 (—4.60), 208 (+1.18) nm;
'H NMR #1°C NMR #4fs W.3% 1; =70 i i HR-ESIMS
m/z387.177 9 [M+Na]" (71518 )y C,H,{NaO, 387.178 4),
365.196 4 [M+H]" (it HAA N C,,H,,0,, 365.196 4).
bW 2: AR, "H NMR (500 MHz, CDC,)
d,: 10.14 (1H, s, H-7"), 6.80 (1H, d, J = 16.0 Hz, H-1),
6.62 (1H, d, J = 16.0 Hz, H-2), 6.46 (1H, s, H-6'), 5.46
(1H, d, J = 9.3 Hz, H-4), 2.46 (1H, m, H-5), 2.11 (3H, s,
H,-8"), 1.87 (1H, s, H,-9), 1.36 (1H, m, H-6p), 1.28 (1H,
m, H-6a), 1.00 (3H, d, J = 6.6 Hz, H,-8), 0.87 (3H, t, J =
7.4 Hz, H,-7); "C NMR (125 MHz, CDCL,) 6. 119.4
(CH, C-1), 140.7 (CH, C-2), 132.4 (C, C-3), 143.5 (CH,
C-4), 34.8 (CH, C-5), 30.4 (CH,, C-6), 12.1 (CH,, C-7),
20.7 (CH,, C-8), 12.9 (CH,, C-9), 142.9 (C, C-1"), 112.3
(C, C-2"), 161.1 (C, C-3"), 109.9 (C, C-4"), 163.8 (C, C-
5"), 106.0 (CH, C-6'), 193.4 (CHO, C-7"), 7.2 (CH,, C-
8. DL EEHE 5 SO R TE B A — B, MU B EY)
2 4 6-((1E,3E) -3, 5-dimethylhepta-1, 3-dien-1-yl) -2, 4-
dihydroxy-3-methylbenzaldehyde .
& 3: A A £, 'TH NMR (500 MHz, CDCL,)
d,: 6.51 (1H, s, H-5"), 6.31 (1H, s, H-5), 3.98 (3H, s, 4-
OMe), 2.61 (3H, s, H,-8'), 2.53 (3H, s, H,-8), 2.13 (3H,
s, H;-9"), 2.08 (3H, s, H,-9); * C NMR (CDCl,, 125 MHz)
de: 1113 (C, C-1), 163.0 (C, C-2), 104.3 (C, C-3), 159.1
(C, C-4), 109.1 (CH, C-5), 140.8 (C, C-6), 164.3 (C, C-
7),24.2 (CH,, C-8), 7.8 (CH,, C-9), 110.4 (C, C-1), 163.0
(C, C-2"), 117.3 (C, C-3"), 152.6 (C, C-4"), 116.5 (CH, C-
5"), 139.8 (C, C-6'), 172.3 (C, C-7"), 24.7 ( CH,, C-8"),
9.5 (CH,, C-9"), 52.4 (CH,, 4-OMe). VL L %45 5 ¢
BRI I8 JE A — B, W% 2 4 A0 3 4 barbatinic acid.
&Y 4: AR A E A, "H NMR (500 MHz, DMSO-
d,)) d,: 10.58 (1H, s, H-8), 6.79 (1H, s, H-5), 6.50 (1H, s,
H-1), 2.42 (3H, s, H,-9), 2.22 (3H, s, H,-7"), 2.07 (3H, s,
H,-8"); "C NMR (125 MHz, DMSO-d,) J,.: 112.3 (C, C-1),
161.9 (C, C-2), 111.6 (C, C-3), 164.2 (C, C-4), 117.0 (CH,
C-5), 153.1 (C, C-6), 164.7 (C, C-7), 192.1 (C, C-8),
21.6 (CH,, C-9), 113.0 (CH, C-1"), 152.2 (C, C-2), 114.2
(C, C-3"), 142.9(C, C-4"), 141.7 (C, C-5"), 127.0 (C, C-6"),
16.5 (CH,, C-7"), 9.3 (CH,, C-8'). LA L %4 55 S k™
FE B AR — 2, W 2 &4 4 4 botryorhodine B.
&Y s [ EE R, 'H NMR (500 MHz, CDCL,)
d,: 12.03 (1H, s, 1-OH), 6.21 (1H, s, H-6), 5.24 (1H, s,
3-OH), 3.92 (3H, s, H,-8), 2.46 (3H, s, H,-10), 2.10 (3H,
s, H,-9); "C NMR (125 MHz, CDCL,) é.: 163.3 (C, C-
1), 108.7 (C, C-2), 158.2 (C, C-3), 105.4 (C, C-4), 140.3

(C, C-5), 110.7 (CH, C-6), 172.8 (C, C-7), 52.0 (CH,, C-
8), 7.8 (CH,, C-9), 24.2 (CH,, C-10). LA %4 5 ¢
RO T B A — 3, WO e S 508 2,6-dihydroxy-
3,4-dimethylbenzoic acid methyl ester.

&Y 6: AR A, 'HNMR (500 MHz, CD,0D)
d,: 6.33 (1H, s, H-5), 2.58 (3H, s, H,-8), 2.03 (3H, s, H,-
9); "C NMR (125 MHz, CD,0D) d.: 112.2 (C, C-1),
165.1 (C, C-2), 103.9 (C, C-3), 162.6 (C, C-4), 110.3
(CH, C-5), 141.4 (C, C-6), 171.5 (C, C-7), 24.7 (CH,, C-
8), 8.0 (CH,, C-9). LA b %4l 55 SRV i s A — 3%,
i % 2 L A 6 N 2,4-dihydroxy-3, 6-dimethylbenzoic
acid.

&% 7: AEEA, 'THNMR (500 MHz, DMSO-
d) 6,: 10.15 (1H, s, H-7), 6.20 (2H, s, H-2, 6), 2.20 (3H,
s, H,-8); "C NMR (125 MHz, DMSO-d,) J.: 150.6 (C,
C-1), 107.3 (CH, C-2, 6), 161.9 (C, C-3, 5), 108.1 (C, C-
4), 193.5 (C, C-7), 22.1 (CH,, C-8). LA L%l 5 SR>
fRIE F A — B, M EA ST atranol..

L& 8: ik, '"H NMR (500 MHz, CDCL,)
d,: 7.12 (2H, d, J = 8.4 Hz, H-2, 6), 6.75 (2H, d, J =
8.4 Hz, H-3, 5), 3.70 (3H, s, 4-OMe), 3.56 (2H, s, H,-7);
“C NMR (125 MHz, CDCL,) 6.: 130.6 (C, C-1), 125.9
(CH, C-2, 6), 115.6 (CH, C-3, 5), 155.0 (C, C-4), 40.4
(CH,, C-7), 173.1 (C, C-8), 52.3 (CH,, 4-OMe). L\ [-%{
W5 SO R B A — B, M E NS 8 4-
methoxyphenylacetic acid.

LE&49: AE A, 'HNMR (500 MHz, CD,0D)
d,: 9.76 (1H, s, H-7), 7.77 (2H, d, J = 8.7 Hz, H-2, 6),
6.91 (2H, d, J = 8.7 Hz, H-3, 5); *C NMR (125 MHz,
CD,0D) J.: 130.2 (C, C-1), 133.4 (CH, C-2, 6), 116.9
(C, C-3, 5), 165.2 (C, C-4), 192.8 (C, C-7). LA NMR
Hm 5 SCHRPYIRGE — B, U A Y 9 A R AR R
i

& 910: A E &, ECD (0.2 mg-mL", CH,0H)
Ao (AE) 347 (=54.7), 309 (+17.6), 245 (+10.1), 219
(- 14.9), 201 (+29.5) nm; 'H NMR (500 MHz, CDCI,)
8,: 7.04 (1H, d, J = 1.7 Hz, H-14), 6.72 (1H, s, 6-OH),
5.87 (1H, dd, J =17.5, 10.6 Hz, H-15), 5.09 (1H, d, J =
17.5 Hz, H-16), 5.05 (1H, d, J = 10.6 Hz, H-16), 1.98
(1H, m, H-18), 1.93 (1H, m, H-118), 1.87 (1H, m, H-
120), 1.81 (1H, m, H-11a), 1.63 (2H, m, H,-2), 1.63
(1H, m, H-124),1.55 (1H, m, H-3a), 1.53 (1H, m, H-10a),
1.45 (1H, m, H-38), 1.41 (3H, s, H,-18), 1.29 (3H, s, H,-
19), 1.20 (3H, s, H,-20), 1.12 (3H, s, H,-17); "C NMR
(125 MHz, CDCL,) §.: 30.8 (CH,, C-1), 17.9 (CH,, C-2),
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41.6 (CH,, C-3,), 35.5 (C, C-4), 143.0 (C, C-5), 144.5
(C, C-6), 181.7 (C, C-7), 133.9 (C, C-8), 74.3 (C, C-9),
45.2 (C, C-10), 25.3 (CH,, C-11), 29.7 (CH,, C-12), 38.9
(C, C-13), 148.1 (CH, C-14), 145.6 (CH, C-15), 112.7
(CH,, C-16), 23.5 (CH,, C-17), 30.2 (CH,, C-18), 27.1
(CH,, C-19), 29.7 (CH,, C-20). LA _E ¥4 55 STk
TE B AR — 2, WU e 5010 9 scopararane Co
5 L&Y ECDIHE

A1 ECD 57 32 SR FH A [ A CL 4R 14 77
UL A K ) Spartan'14 B4R T4y TR 1
(molecular Merck force field) XJ b &) 1 B 47+ % 44
K, SR J5 1% % Boltzmann 73 1ii KT 1% KL HE K %, i
— s R H Gaussian 16 %X {4 7E B3LYP/6-311+G(d, p)/
B3LYP/6-31+G(d) 7K °F # 47 ECD i &, i &k H
SpecDis 1.71 B fF AL B (2F 1% 56 04 0.3 eV), I 4 4 4b
(=30 nm) Kk J5 2: 1l .
6 NF-xB FNa§ & 20 A 53 1L 3051 75 1 it

T I NF-xB 7t 2% B 1 55 R 4 AR 5 1A ox
LPS 5 F ) RAW264.7 41 il 1 NF-«B i 44 1 #0 i) 7%
PEEY . HE £ NF-xB 906 2 B 41 15 2k M AR e 44 11
RAW264.7 41 fiid, F| H A 4A 4 (20 pmol-L™) A BAY11-
7082 (NF-xB 1 7], BH 1 %F L, 5 pmol-L™") £ 96 LK
HFUAL 3 30 min, #R )5 A S ug-mL" LPS 3% 8 ho Xt T
T 4 A s 5 , 9K B2 D 10415 AT 20 pmol- L7 )
1k & ¥ 10 75 in 3] % M-CSF (50 ng-mL") 1 RANKL
(100 ng-mL™") 513 (1 /) B 1 86 5 W 40 i (BMMs) HT,
FRel3 K. K5 [ 5E 20 i 9F Ge 8 L3R 45 TRAP 3 1%,
e it 15 B B e R
7 GtESH

K F GraphPad Prism 8 4t i1 %% F A 5 52 5 45 AL i
TH DT LI E A 3K, LI A Dhx £ s B,
A Ge v 22 7R FH B R 3R 5 22 0 T (ANOVA), 3
# 4T Bonferroni J7 ¥/ ¥ . P < 0.01 N E G G it 4

e FUmk: /0 TURE ST 4 T 915 95 50 4 v RN 5 9
it Rk R4 S AE i Bl AEB AR BTS040 B 4 E AT
YIRS MRS SZ h R S A S T I S S A
H T A E PRI 2 2 A4 ) S e SR T G AR A
TR B EE A XK A AL DO SRS BT R .

FIZEMSE: Fr A 1EE BB AR a5
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