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Benzaldehyde derivatives from a marine fungus Aspergillus sp.
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Abstract: Objective To study the constituents from a marine fungus Aspergillus sp. YT-008 and their anti-oxidant activity. Methods
Compounds were isolated and purified by chromatography on silica gel column and HPLC, and their structures were elucidated by
spectral analyses and physicochemical properties. In addition, their radical scavenging activity was evaluated against 1, 1-diphenyl-
2-picrylhydrazyl (DPPH). Results Six benzaldehyde derivatives were obtained and identified as 2-(E-3-heptneyl)-3, 6-dihydroxy-5-
(3-methyl-2-butenyl) benzaldehyde (1), dihydroauroglaucin (2), isodihydroauroglaucin (3), aspergin (4), flavoglaucin (5), and
chaetopyranin (6). Conclusion Compound 1 is a new compound named isoaspergin. The six benzaldehyde derivatives (compounds
1—=6) show very strong radical scavenging activity.
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e N A4 (B Kegpths % (dihydro-
auroglaucin, 2). 7 & 4 () K&l 5 %
(iso-dihydroauroglaucin, 3). %% (aspergin, 4).
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AIFA D, SPD-20A Rl &y (H A Byigt A w));
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i I (200~300 HD o8 Bfg AL T 77 i
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e, Hrp EE RS AR R L e .
2 EMRRYARE

D AR MAPAR E AR RGP B AR, 2R
FIHEA 180 mL H57R4E (1 L /K4 200 g 151
i, 20 g HIZEHE, 10 g &40, 10 g HEERE, 3 ¢
W REE, 0.3 g FeSO47H,0, 0.5 g KH,POL) ) 500 mL
HERUE T, 11 28 “CHeid oy 170 r/min (R 54T T REIK
iR 9d, SRIFRIEY)
3 BRBSSH

R (50 L) SRLARAT 2 25 4 v 22 A48T L
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4 GHETE

EY 1 sEsRaE CFEE, mp 89~90
‘C; HR-ESI-MS %51 m/z 301.179 5[] [M—H] &
(FiSH CioHps05, 301.1804), &hi4rhrit fl A Bk if
SEHTRA CrloHaO0s0 LLAMGIE [R>S
(ATR) JEISE] 4 H IR VS (em™): 3 319, 2 962,
2928,2 867, 1624, 1588, 1487, 1 440, 1 263, 968 Fil
709 (MW, BRI SR (1 624 cm!
SRR AR PR, 1 440 cm ' BEFE I C-H KYTH
W25 YRS, 2867 cm ' EFE | C-H [ EHRSN) .
FEER (1599, 1 580 F11 483 em ') FIFRIE (3 319
em Do UV AR (nm): 388, 274, 238 Fi1205,
ST E R A 2RI

'H-NMR (400 MHz, CDCly) (% 1) ' 64 10.23
(1H, s) F1"C-NMR (100 MHz, CDCl3)H" 6¢ 195.6 [#]
o UL S A, )NHMBC 1
2) HH-14 5 C-2 FI C-6 fFAEImFEAROG, M H 3L
5 C-1 %, "H-NMR 1 6, 5.28 (1H, t, J = 7.3 Hz),
3.29 (2H, d, J = 7.3 Hz), 1.76 (3H, brs) 1 1.70 (3H,
brs) MIMESHRD FHET 1 ARG MR
BC-NMR HEMS 754 2 AHIIE (6 17.8,25.8),
1 AMIEWIBITIE (5¢27.0), 1A sp” 2L K

#z1 L&Y 18 NMR £3E (400/100 MHz, CDCl;)
Table 1 NMR data of compound 1 (400/100 MHz, CDCls)

{/Z0A ¢ O

1 117.3

2 128.8

3 145.1

4 125.9 6.91 (1H, s)

5 127.6

6 155.8

7 24.3 2.96 2H, t,J=17.5 Hz)

8 342 2.28 (2H, m)

9 128.3 5.46 (1H, m)
10 132.6 5.46 (1H, m)
11 34.6 1.96 (2H, m)
12 22.5 1.37 (2H, sext, J = 7.4 Hz)
13 13.6 0.86 (3H, t,J=7.4 Hz)
14 195.6 10.23 (1H, s)
15 27.0 329 (2H, d,J=17.3 Hz)
16 121.1 5.28 (1H, brt, J= 7.3 Hz)
17 133.8
18 17.8 1.70 (3H, brs)

19 25.8 1.76 (3H, brs)
3-OH 4.53 (1H, brs)
6-OH 11.95 (1H, s)
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of compound 1

H (O 121.1) A 1A sp” Z44BI0ZER (¢ 133.8).
7t HMBC i H-15 55 C-4. C-5 Fll C-6 f7AEiLFE
e, SRR EEYS C-5 Mik. %4, 1 'H-'"H
COSY EHEH T &A 14 3-Pesidt, 5 C2
MRt HMBC #rh H-7 5 C-1. C-2 #1 C-3 f54¢
WA DG . C-11 LA (Oc 34.6) HoR
SRR )P, 208 b 968 em ™! I
et — B AR 4y o X U A B &
e A 1k 2-(E-3-BE)d%)-5- 57 i 2k-3, 6-
THRILETEE, SR IhER,

A 2. FEOMEEREA (AED; mp 91~
93 ‘C; ESI-MS m/z: 299 [M—H]; UV X! (nm):
407, 296, 249; TR o> (cm ') 3 265, 2 959, 2 927,
2852, 1619, 1599, 1580, 1 483, 1 440, 1 262, 997,
955, 705; "H-NMR (600 MHz, CDCL3) 6: 11.78 (1H, s,
6-OH), 10.09 (1H, s, H-14), 7.01 (1H, s, H-4), 6.56
(1H, d, J = 16.0 Hz, H-7), 6.44 (1H, dd, J = 16.0, 10.3
Hz, H-8), 6.27 (1H, dd, J = 15.0, 10.3 Hz, H-9), 5.89
(1H, dt, J = 15.0, 7.3 Hz, H-10), 5.29 (1H, t, J = 7.4
Hz, H-16), 4.96 (1H, s, 3-OH), 3.32 (2H, d, J = 7.4
Hz, H-15), 2.14 (2H, q, J = 7.3 Hz, H-11), 1.76 (3H,
brs, H-19), 1.70 (3H, brs, H-18), 1.46 (2H, m, H-12),
0.94 (3H, t, J = 7.3 Hz, H-13); “C-NMR (150 MHz,
CDCLy) d: 196.2 (C-14), 155.3 (C-16), 150.0 (C-3),
139.9 (C-8), 138.9 (C-10), 134.0 (C-17), 130.5 (C-2),
129.5 (C-9), 125.1 (C-4), 124.0 (C-5), 120.9 (C-16),
119.3 (C-7), 117.0 (C-1), 34.8 (C-11), 27.2 (C-15),
25.8 (C-19), 22.2 (C-12), 17.8 (C-18), 13.7 (C-13). &
55 CHRIRIE R LY, s 2 A s ()
IKEE AT 2

a3 EAMEPIRE (B ; mp 112~
113 °C; ESI-MS m/z: 299 [M—H]; UV A (nm):
390, 274, 227; IR veer (em™'): 3 300, 2 927, 2 843,
1622, 1588, 1489, 1 449, 1 258, 987, 693. 'H-NMR
(600 MHz, CDCLy) &: 11.94 (1H, s, 6-OH), 10.22 (1H,

s, H-14), 6.90 (1H, s, H-4), 6.05 (1H, dd, J = 14.3,
10.3 Hz, H-11), 6.00 (1H, m, H-9), 5.60 (1H, dq, J =
14.3, 7.0 Hz, H-12), 5.57 (1H, dd, J = 14.5, 7.3 Hz,
H-10), 5.28 (1H, t, J = 7.3 Hz, H-16), 4.49 (1H, brs,
3-OH), 3.29 (2H, d, J = 7.3 Hz, H-15), 2.98 (2H, t, J =
7.7 Hz, H-7), 2.35 (2H, q, J = 7.7 Hz, H-8), 1.76 (3H,
brs, H-19), 1.73 (3H, d, J = 7.0 Hz, H-13), 1.69 (3H,
brs, H-18); “C-NMR (150 MHz, CDCl;) J: 195.4
(C-14), 155.8 (C-6), 145.0 (C-3), 133.9 (C-17), 132.0
(C-10), 131.1 (C-12), 129.3 (C-11), 128.9 (C-2), 128.4
(C-9), 127.4 (C-5), 125.8 (C-4), 121.0 (C-16), 117.2
(C-1), 342 (C-8), 27.0 (C-15), 25.8 (C-19), 24.1
(C-7), 18.0 (C-13), 17.8 (C-18). ik d 15 SRR &
—HP, Bt 3 R A e () KE K.

WEY) 4: BERREAE CIED: mp 71~72
‘C; ESI-MS m/z: 301 [M—H]; UV XM (nm): 396,
274,229; TRvEY (em™): 3 420, 2 958, 2 926, 2 857,
1 622, 1 581, 1 489, 1 439, 1 262, 'H-NMR (600
MHz, CDCls) 6: 11.73 (1H, s, 6-OH), 10.01 (1H, s,
H-14), 7.02 (1H, s, H-4), 6.48 (1H, brd, J = 16.1 Hz,
H-7), 5.99 (1H, dt, J = 16.1, 6.9 Hz, H-8), 5.29 (1H, t,
J =17.3 Hz, H-16), 5.01 (1H, brs, 3-OH), 3.31 (2H, d,
J=17.3Hz, H-15), 2.32 (2H, qd, J = 6.9, 1.6 Hz, H-9),
1.76 (3H, d, J = 0.7 Hz, H-19), 1.70 (3H, brs, H-18),
1.52 (2H, q, J = 7.3 Hz, H-10), 1.35 (4H, m, H-11,
12), 0.92 3H, t, J = 7.0 Hz, H-13); "*C-NMR (150
MHz, CDCly) &: 196.3 (C-14), 155.1 (C-6), 144.7
(C-3), 142.7 (C-8), 133.9 (C-17), 130.3 (C-2), 125.0
(C-4), 123.9 (C-5), 120.9 (C-16), 120.1 (C-7), 117.1
(C-1), 33.4 (C-9), 31.4 (C-11), 28.7 (C-10), 27.2
(C-15), 25.8 (C-19), 22.4 (C-12), 17.8 (C-18), 14.0
(C-13)0 5 3CRARIENT LT, S bt 4 N2

&Y s: e IR A CAED; mp 106~108
‘C; ESI-MS m/z: 305 [M+H]", 327 [M+Na]";
UV AN (nmy): 391, 276, 239, 203; IR vier (cm):
3297,2962,2 924, 2 854, 1 630, 1 589, 1 489, 1 451,
1308, 1260, 1 122, 939, 703, 'H-NMR (600 MHz,
CDCls) d: 11.93 (1H, s, 6-OH), 10.25 (1H, s, H-14),
6.89 (1H, s, H-4), 5.28 (1H, brt, J = 7.3 Hz, H-16),
4.48 (1H, brs, 3-OH), 3.28 (2H, d, J = 7.3 Hz, H-15),
2.88 (2H, t, J = 7.9 Hz, H-7), 1.76 (3H, d, brs, H-19),
1.69 (3H, brs, H-18), 1.57 (2H, m, H-8), 1.39 (2H, m,
H-9), 1.29 (6H, m, H-10, 11, 12), 0.87 (3H, t, J = 6.7
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Hz, H-13): "“C-NMR (150 MHz, CDCl;) J: 195.6
(C-14), 155.8 (C-6), 144.9 (C-3), 133.9 (C-17), 128.6
(C-2, 5), 125.7 (C-4), 121.1 (C-16), 117.3 (C-1), 32.0
(C-8), 31.8 (C-11), 29.6 (C-9), 29.1 (C-10), 27.0
(C-15), 25.7 (C-19), 23.9 (C-7), 22.6 (C-12), 17.8
(C-18), 14.1 (C-13). R CERIRIE", Ltk W
5 NIRGR IR AR

wEY 6: AEEEG, [o]) -18.6 (¢ 0.011,
MeOH). UV A" (nm): 386, 276, 235, 207; 'H-NMR
(400 MHz, CDCl3) &: 11.99 (1H, s, 6-OH), 10.20 (1H,
s, H-14), 6.96 (1H, s, H-4), 5.85 (1H, dd, J = 15.7, 5.5
Hz, H-11), 5.82 (1H, dd, J = 15.7, 5.8 Hz, H-10), 5.28
(1H, t, J = 7.4 Hz, H-16), 4.47 (1H, brt, J = 7.0 Hz,
H-9), 4.38 (1H, q, J = 6.4 Hz, H-12), 3.29 2H, d, J =
7.4 Hz, H-15), 3.13 (1H, m, H-7), 3.06 (1H, m, H-7),
2.12 (1H, m, H-8), 1.86 (1H, m, H-8), 1.75 (3H, s,
H-19), 1.69 (3H, s, H-18), 1.32 (3H, d, J = 6.4 Hz,
H-13); "*C-NMR (100 MHz, CDCls) 6: 194.4 (C-14),
156.3 (C-6), 146.4 (C-3), 136.6 (C-11), 133.8 (C-17),
130.1 (C-5), 128.5 (C-10), 127.4 (C-4), 121.0 (C-16),
119.2 (C-2), 116.5 (C-1), 74.8 (C-9), 68.1 (C-12), 27.3
(C-8), 27.0 (C-15), 25.8 (C-19), 23.3 (C-13), 20.3
(C-7), 17.7 (C-18). ¥ds 55 3cikapiE — 80, W%
A 6 J B2 IR
5 MENFEENR

¥ DPPH Fi FBEFC IR E 4 3.0X 10 * mol/L, 4%
JEHR 40 pL 435NN 96 FLBH: BT PR B
N 96 fLtkrh, ffa -HHHIBEE 7842 200 pL, fFFF
(R IR EE Ay S 1X 107, 1X 1074 1X107°, 1X
10°, 1X107 M 1X 10 mol/L. B MKEEFAT 3 K.
RAVIS GRS 30 min, X5 HBEFRACNE
517 nm ZHWOCE (4D (e Ve ARSI A
FEi+DPPH+ HEE; A wipwe: DPPH+FEE; A s

P+ HEE AR A SRR 15
B =[A4 wrone— (A s —A pesae) ]/ A wreweo V5
590k DPPH WHERAE FH IR BAMHRARE (ICs0)s

&) 1~6 KR DPPH [ 3 1Cso 12537
18.0. 9.6. 19.6. 10.5. 15.3 F117.8 umol/L. PHPE
S Ve R 1Cso 0 21.0 pmol/L. 15256 45 5 af LI
tH, (&Y 1~6 HHEAAAEERINERR B HEEME
PE, SRR R P iE . JF A iutEne 5 A
WERSEHA R, W REH R4 S A PE R B B
S
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