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Research on the antioxidant activity of metabolites from a
sponge-derived fungus Alternaria sp. F49

CHEN Yu-shi, LENG Jia-rong, LIN Shu-ting, WANG Shao-yun, TIAN Yong-qi”

(College of Biological Science and Engineering, Fuzhou University, Fuzhou 350108, China)

Abstract: To study the chemical constituents from the the deep-sea fungus Alternaria sp. F49. Seven compounds
were isolated from the EtOAc extract by using silica gel, Sephadex LH-20, ODS and HPLC methods. Based on the
spectroscopic analysis, their structures were identified as (8R)-5-O-methyl-orcinotriol (1), orcinotriol (2), a-acety-
lorcinol (3), 3'-hydroxyalternariol 5-O-methyl ether (4), altenusiol (5), altenusin (6), and 5'-methoxy-6-methyl-
biphenyl-3,4,3'-triol (7). (8R)-5-O-Methyl-orcinotriol (1) is a new phenolic compound which has never been reported
in the literature. Compounds 4-7 showed strong DPPH free radical scavenging activity; whereas compounds 1-7
showed strong ABTS free radical scavenging activity.
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Figure 1  The chemical structures of compounds 1-7
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1 HHWEE

a1 JotsEIMeRY, B 5 HR-
ESI-MS 15 2|1 4> F 5y m/z 181.086 6 [M-H], H45 &
I HEVEAHE DS tH A S 4 73 7 OH CooH L, O, BAIETHEE
HIEAAE Ny 4. AN KR 4, (10ge) 7371
o 204 (4.92).275 (3.62).281 (3.66) nm. itk fiLos 94
fF5%5: 2 MER A5 6,451 (d, J=5.0 Hz, 8-0H).9.23

o

(s, 3-OH), 34 F B AMS 2 6, 6.14 (t, I = 2.0 Hz, H-4).

6.19 (t, = 2.0 Hz, H,-2,6), LNMER MK HF (S 5 5, 3.76
(m, H-8), 14N H 345 %5 6, 2.39 (dd, J = 13.5, 6.5 Hz,
H-7a).2.58 (dd, J = 13.5, 6.5 Hz, H-7b), 1 /> H & %L 15
5, 3.65 (s, H,-10), 1M HHE(5 5 6, 1.01 (d, = 6.0 Hz,
H,-9). B ER 10 M55 L4556, 23.1 (CH,,
C-9), 1M H A (55 0,54.7 (CH,, C-10), 1N E F 345
5 0,45.7 (CH,, C-7), I MEH IR P HEAE 5 6,67.1 (CH,
C-8), 3™ sp? A=Ak (11 ¥k FH {5 5 6, 98.7 (CH, C-4).105.8
(CH, C-6).108.8 (CH, C-2), 31~ sp” 2L Z 5 5 6,
141.6 (C, C-1).158.1 (C, C-3).160.1 (C, C-5). X Lt#f
P (F 1) #55 241659 orcinotriol 3 A4 — F e i —
AFEPREEY L (- 2) C-5 F— A& FE, Jf Hil
i He x4 & 15 orcinotriol H & [ C-8 £ _F 1 i ok
P, & B orcinotriol 1) i€ )t & N [«]5 +6.0 (c 1.1,
MeOH), i .44 1 W)t B AR J 1 )i 6 S 4B [o] 3 7.1
(c 0.22, MeOH), LA It & 4 &4 1 1 C-8 1Y 4t %) 44 Y
AR Ik, A L fdEdT 3 44 (8R)-5-O-methyl-

orcinotriol.

cl) —
d

Figure 2 Selected HMBC correlations of compound 1

a2 ®EEWRY, 47 R CH,L0, HR-
ESI-MS m/z 167.078 7 [M-H] ", N F1E v 4; 'H NMR
(DMSO-d,, 500 MHz): §,, 9.01 (1H, s, 3-OH), 6.03 (1H,
t, J = 2.0 Hz, H-2), 6.03 (1H, t, J = 2.0 Hz, H-6), 6.01
(1H, t, J = 2.0 Hz, H-4), 4.49 (1H, d, J = 4.5 Hz, 8-OH),
3.72 (1H, m, H-8), 2.52 (2H, dd, J = 13.5, 6.5 Hz, H-7h),
2.29 (2H, dd, J = 13.5, 6.5 Hz, H-7), 0.99 (3H, d, J =
6.0 Hz, H-9); *C NMR (DMSO-d,, 125 MHz): J. 158.0
(C, C-3),158.0 (C, C-5),141.3 (C, C-1), 107.3 (CH, C-2),
107.2 (CH, C-6), 100.1 (CH, C-4), 67.2 (CH, C-8), 45.7
(CH,, C-7), 23.0 (CH,, C-9). X Ee¥{ 4z #5 5 S0k K4 Lo
FEAR—2, BICRZ A& V) 2 1 4544 7€ 24 orcinotriol .

a3 LeEWMeRY, 751X CH,0,, ESI-
MS m/z: 167.07 [M+H]", AHLAIE M 5; "H NMR (DMSO-

Table 1 The 'H and **C NMR data for compound 1 (500/125 MHz, DMSO-dj, J in Hz)

Position 0, mult o,, type Position oy, mult o,, type
1 1416, C 7 2.39,dd (13.5, 6.5) 457, CH,
2.58, dd (13.5, 6.5)

2 6.19,1(2.0) 108.8, CH 8 3.76,m 67.1,CH
3 158.1,C 9 1.01,d (6.0) 23.1, CH,
4 6.14,1(2.0) 98.7, CH 10 3.65,s 54.7, CH,
5 160.1, C 3-OH 9.23,s

6 6.19,t(2.0) 105.8, CH 8-OH 451, d (5.0)
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d,, 500 MHz): §, 9.17 (1H, s, 3-OH), 6.09 (1H, t, J =
2.0 Hz, H-4), 6.04 (1H, t, J = 2.0 Hz, H-2), 6.04 (1H, t,
J = 2.0 Hz, H-6), 3.50 (2H, s, H-7), 2.06 (3H, s, H-9);
“C NMR (DMSO-d,, 125 MHz): d, 206.1 (C, C-8), 158.4
(C, C-3),158.4 (C, C-5), 136.5 (C, C-1),107.5 (CH, C-2),
107.5 (CH, C-6), 100.9 (CH, C-4), 51.1 (CH,, C-7), 29.1
(CH,, C-9). IXSL¥4ff # 55 ST R A4l 0o 5 A — 2,
R ZAG S W) 3 B 4544 5E N a-acetylorcinol .

a4 wiamE kAR, 47 CH,,0; ESI-MS
m/z: 273.07 [M+H]*, N A1 FE 4 10; *H NMR (DMSO-
d,, 500 MHz): 6,, 7.30 (1H, d, J = 1.8 Hz, H-6'), 6.82
(1H, s, H-5), 6.63 (3H, d, J = 1.8 Hz, H-4), 3.99 (13H, s,
H-8'), 2.74 (3H, s, H-7); *C NMR (DMSO-d,, 125 MHz):
J. 167.3 (C, C-5"), 165.8 (C, C-7'), 165.4 (C, C-3'), 148.2
(C, C-4),142.3 (C, C-2), 139.5 (C, C-1'), 132.4 (C, C-3),
127.3 (C, C-6), 117.7 (CH, C-5), 110.1 (C, C-1), 104.2
(CH, C-6"), 99.7 (CH, C-4'), 99.2 (C, C-2'), 56.3 (CH,, C-
8), 24.9 (CH,, C-7). X S A4t & 55 SOk b Mo A —
B, PR A0S ¥ 4 7O 4544 7€ 24 3'-hydroxyalternariol
5-0O-methyl ether.

wEMS HEE kAR, 71X CLH,0, ESI-MS
m/z: 275.05 [M+H]*, N A1 4 10; *H NMR (DMSO-
d,, 500 MHz) ,, 11.50 (1H, s, 3'-OH), 7.51 (1H, s, H-6),
7.02 (1H, d, J = 2.4 Hz, H-6), 6.79 (1H, s, H-3), 6.54
(1H, d, J = 2.4 Hz, H-4'), 3.92 (3H, s, 5-OMe); *C NMR
(DMSO0-d,, 125 MHz) §, 166.4 (C, C-5'), 164.6 (C, C-T'),
163.3 (C, C-3"), 148.8 (C, C-2), 143.8 (C, C-4), 143.6 (C,
C-5), 130.2 (C, C-1, 108.7 (CH, C-6), 108.6 (C, C-1),
103.2 (CH, C-3), 99.8 (CH, C-4), 98.5 (CH, C-2'), 97.8 (CH,
C-6'), 55.9 (CH,, 5'-OMe). X L& ¥ 4f& #8 5 SC ik £ 45
FEAR 5, R 1246 &) 5 1) 4514 %€ 4 altenusiol

ka6 wEEFE K, 5+ X CH,0, ESI-MS
m/z: 291.08 [M+H]*, N JE K 9; '"H NMR (DMSO-
d,, 500 MHz) J, 9.33 (1H, br s, 3-OH), 8.70 (1H, br s,
4-OH), 8.65 (1H, br s, 3-OH), 6.52 (1H, s, H-5), 6.43
(1H, s, H-2), 6.37 (1H, d, J = 2.7 Hz, H-4), 6.11 (1H, d,
J = 2.7 Hz, H-6"), 3.80 (3H, s, 5'-OCH,), 1.90 (3H, s, 6-
CH,); *C NMR (DMSO-d,, 125 MHz) 6, 175.0 (C, 2
COOH), 165.9 (C, C-3"), 165.0 (C, C-5), 148.0 (C, C-
1), 145.0 (C, C-3), 143.0 (C, C-4), 135.5 (C, C-1), 127.5
(C, C-6), 118.0 (CH, C-5), 117.0 (CH, C-2), 111.0 (CH,
C-6'), 107.0 (C, C-2'), 101.0 (CH, C-4), 56.0 (CH,, 5-
OCH,), 19.5 (CH,, 6-CH,). X 4% 45 #5 15 5 ik 4 452
TR, R 1% A4k &) 6 (1 2544 52 2 altenusin.

waemT EEeHRy, 1A C,H,0, ESI-MS

m/z: 247.09 [M+H]", A1 F1 % 2y 8; 'H NMR (DMSO-
d,, 500 MHz) §, 9.42 (1H, br s, 3-OH), 8.78 (1H, br s,
4-OH), 8.72 (1H, br s, 3-OH), 6.60 (1H, s, H-5), 6.54 (1H,
s, H-2), 6.25 (1H, br s, H-4), 6.21 (1H, br s, H-2"), 6.20
(1H, br s, H-6"), 3.69 (3H, s, 5-OCHy,), 2.05 (3H, s, 6-
CH,); *C NMR (DMSO-d,, 125 MHz) ¢, 160.4 (C, C-
5', 1585 (C, C-3"), 144.8 (C, C-1'), 1445 (C, C-3),
1435 (C, C-4), 132.7 (C, C-1), 125.3 (C, C-6), 118.0
(CH, C-5), 117.1 (CH, C-2), 109.3 (CH, C-2"), 106.2 (CH,
C-6'), 99.7 (CH, C-4'), 55.4 (CH,, 5-OCH,), 19.8 (CH,,
6-CH,)o I b 45 405 #5 b5 SOk Ao PH e A — 3, R ety
ZAL B W T 1) 45 7 5E A 5'-methoxy-6-methyl-biphenyl-
3,4,3'-triol.
2 WEYMBEHREFREN

K F DPPH H H A5 R fit /1 LA & ABTS H Hi &7
R BE T (7 S P R E A IS PEEA T A, S5 R
W] (&13) &4 4~7 # o i JEH SR Y DPPH H Hi 2%
TEBRIENE, IF HI1C,, (A B AR T PH X =T He g S
# (BHT) (IC,, = 18.20 + 0.16 ug-mL™), & T HUIk M iR
V,_ (IC,, = 0.08 + 0.01 ug-mL™), F IC, fE 5 7] 7 3.34 +
0.10.2.33 + 0.06.1.64 + 0.10 f14.54 + 0.07 ug-mL™"; 1k
E W 1~T7 H SR AR R ABTS B 535 bR 1
(K 4), 1C, fE %374 1.60 + 0.04.0.74 + 0.03.0.29.1.71 +
0.07.1.38 £ 0.07.1.89 + 0.07 f1 1.41 + 0.06 ug-mL™, #ft\2.
FILT BHT (IC,, = 6.56 £ 0.21 pg-mL™), 1& TV, (IC,, =
2.13 £0.16 ug-mL™).
3 N

AR 45 35 B AR U Alternaria sp. F49 Y AR
W BEAT T RGERAL O BT A, L B 7
A&, K& LAE R BRI G .
Kl DPPH.ABTS 2%, LA BHT J2 V BH 4 5t x4k
G PEAIEVEBEAT VRO, S5 AR, (B 4~T X
DPPH L\ J2 ABTS 147 4B & 5 i) B R iG bR ie /0, fb&
Y 1~34 455 JR I ABTS B H3ETE MR AE 71

LI ERSY

¥ W 3 4R B 0% A (4% & Bruker 2 F]): Bruker
Avance DRX500 7 (500/125 MHz, TMS NN #5). HR-
ESI-MS (% [F Bruker /A @): Bruker micro TOF-QII mass
spectrometer (Bruker, Féllanden, Switzerland). EYELAN-
1000 A jie #% 7% K AL (H A Eyela A &) = 2500 AH €23t
1% (3£ [ Agilent 24 &]): Agilent 1200 (Z£ % 5: G1212C,
MG I 4 71 5 - G1315D), YMC-Pack (C8 250 mm x
10 mm I.D. S-5 um, 12 nm). TLC: & &% i 2 4 i Rk
(HPTLC) 7 [ Merck 2 &) 7= & FIAH £ VT ACRE R &
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Figure 3 A: DPPH free radical scavenging rate of different compounds (BHT used as positive control); B: The IC, value of DPPH radical

scavenging assay
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Figure 4 A: ABTS free radical scavenging rate of different compounds (BHT used as positive control); B: The IC,; value of ABTS radical

scavenging assay

BHIRAT P . BAOF): 10% MR E 2 KER. HHE
GIRES b Sl i G AR B L et i
1 ABEARSERS S

45 3L [ A2 EL I Alternaria sp. F49 7E 25 °Cf{ PDA
FrgRdk BIEFRT R KRB R PDB By 7R Ak (5
22009, #F#h: 2.5 9, Z£ 17K 1000 mL, pH 7.4~
7.8), IFA1E 25 °CHIFE R 1 #£ 72 h (170 r-min™), K 1 mL
FhF BV A 2 300 mL [ PDB 5597 L, 1595 30 K,
BEAT TROR K %
2 REEOSE

R R, 285 H 1R Sl $R B 3 IR .
S5 5y ) A R AT REE (BRI R) 1S EHIRE .
KRB F e IR A  LH-20 B Jie A F v RO AR 15 246 &
W1~7. BARERE A KRB0, 1200 3 79I
AR 20 min 5 JEZE T (A), #8328 2 5 42 L
3K (B)o ¥4 AB G I 5 43 5l AT Bk £ 8 L BRARHY,
G138 B (16.43 g). A B & 2 F b s hE
k47 43 B8, RBIAH N A B (petroleum ether)/ 2.2

T (EtOAC) A P Bt (VIV, 5001, 3001, 20:1, 10:1,
5:1,1:1,0:1), ffH 41 LB (EtOAC)/H I (methanol)
BERETRIE (VIV, 2011, 101, 0:1), el FoRAGI 2 H TLC
R B 9 L2 A5 FIFH 8GR A 3 (HPLC)
¥ 6 HH 26 43 Fraction 6~ Fraction 10 fi ik — 45 43 55 4
k. . Fraction 6 (0.485 6 g) £ HPLC %3 & (5%~100%
MeOH/H,0) i 6 it 4 (Fr.6.1~Fr.6.6); Fr.6.1 i 74
HPLC 4li{k (30% MeOH/H,0) 13 El{t. &4 3 (6.7 mg);
Fr.6.2 Ji % 4 HPLC 4li{k (40% MeOH/H,0) 13 |tk &
)1 (3.7 mg); Fraction 7 (0.240 4 g) £ HPLC /3 & (5%~
100% MeOH/H,0) i 5 4~ 4 (Fr.7.1~Fr.7.5); Fr.7.1
W7 4 HPLC 41k (25% MeOH/H,0) 5 % 2 (4.5 mg);
Fr.7.3 ¥ 7 2 HPLC (55% MeOH/H,0) 73 &5 i 2 1N
4 (Fr.7.3.1f11Fr.7.3.2); Fr.7.3.13 434 HPLC 41k (35%
CH,CN/H,0) 1424t 4 %16 (1.0 mg).7 (1.6 mg). Frac-
tion 10 (0.536 9 g) £ HPLC % & (5%~100% MeOH/
H,0) i 4 AN ift 4 (Fr.10.1~Fr.10.4); Fr.10.4 i 4 &
HPLC 4fi{t. (80% MeOH/H,0) 75 %1t &4 5 (10.8 mg).
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