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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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2o & (isoaspergin, 1). 5 NC41L &5
MEw N A4 () KeihE %£ (dihydro-
auroglaucin, 2). 7 ~&A & () Kk ihE &
(iso-dihydroauroglaucin, 3). Hi# 2% (aspergin, 4).
Kep & (03 (flavoglaucin, 5). E5¢H ML T
(chaetopyranin, 6). FFH 1, 1- - KFE-2- =i FE oK P
(DPPHD VEMGE T EATHR B ETEE, (&) 1~6
VIR AR R [P35 B DPPH. [ S M
1 UE5HH

XRC—1 A WAt st e A COY 1R 27 BE 274X
#5]); Nicolet 6700 ZUZL Ah it (FEBR K /KR
FAT]D: TU—1901 BUERSMEHEA (I ntE i
S E PR DT A ] ); Bruker Avance 400 (Hij 1A &
SO BR A 1 JEOL INM-ECP 600 %
WEIEARAX CHAHL RSt A W], TMS S NAs:
Q—TOF Ultima Global GAA076 Jiiit{x (3% [H
Waters /A7) ); Synergy HT Bbr{ (CEEAI G5
HWRAFD; HH LC-6AD ALt Al (H
A AT, SPD-20A Frill#t (HABEATRD:
Hyper Clone <A Cg#F (250 mm X 10 mm, 5 pum);
il FHAER (200~300 HDO A Bifgf Al L) e
1, 1- R0 2- = AR iiF (DPPH, Sigma); Ve (JH
AR RA PR A FD.

MK Aspergillus sp. 3 &5 T-JH & i1 & S 1)
e, b B AR R LS .
2 EHRHIAEZ

D SRR R MR AR K RAF IR AA, #7h
FIHEAT 180 mL £ 773E (1 L /K 200 g 532
i 20 g HIAHE, 10 g A& ZFHE, 10 g HERRE, 3 g
fEREE , 0.3 g FeSO,47H,0, 0.5 g KH,PO,) ) 500 mL
HEROM R, £E 28 "CHHN 170 r/min 41T FRER
BiFod, RS RWEY).
3 ERESE

FEREEY) (50 L) I8 AiA 20 30 4 R 22 AR |
T, 22 AR F IR 4 UK, DB IR 47 22 TC K,
SR JE TR CBEAH 4 I RIS IR £ R A< HX
3, GIFEEIR CHEAEIOE, W4T 5131 H 56 go
B ERERAE (200~300 HD, FHA k- — 50 e
M =S be- AT B DE G, 3 h 2 AH 0. ¥
k- =S PR (10 1~1 1 2) A4
ZOE RARE AT AN & R (L b AT o B, 4331
HEM1 (16 mg). 2 (50mg). 3 (13 mg). 4 (45
mg). 5 (27mg). 6 (18 mg).

4 HETE

AW 1 FEOERREAA (PR, mp 89~90
“C; HR-ESI-MS %! m/z 301.179 5 ff) [M—H] ¥
(FiR{H CioHys05, 301.180 4), 4hE&miik A i
T TN CroHas0s0 L0AMGIE 320k 4> I 4t
(ATR) JEIMFE] 45 H IR v (em™'): 3 319, 2 962,
2928,2 867, 1624, 1588, 1487, 1 440, 1 263, 968 Fll
709 I, BRI SRR (1 624 cm!
HHEHIL R YRS, 1 440 cm™' BEIE | C-H f1H
WS RSN, 2 867 em ! BEHE I C-H [ YRS
FEER (1599, 1 580 F1'1 483 em ') FIFRHE (3 319
em Do UV AN (nm): 388, 274, 238 F1205, 75
AT IE BB A A R E

'H-NMR (400 MHz, CDCl3) (% 1) 1 8, 10.23
(1H, s) 1 "*C-NMR (100 MHz, CDCLy)"" 6¢ 195.6 [
H 58S UG 1 S I, WHMBC % (&
2) 1 H-14 5 C-2 Fl C-6 fFAELFEAHIG, HEM H
5 C-1 #i%. "H-NMR 1 8, 5.28 (1H, t, J = 7.3 Hz),
3.29 (2H, d, J = 7.3 Hz), 1.76 (3H, brs) #11.70 (3H,
brs) MESHRDTHER 1| NG RS
PC-NMR R4 T 547 2 ANHIE (0 17.8,25.8),
1 AMIBI R L (0c 27.0), 14> sp” 224k 97k

F1 L&Y 1 8 NMR EIE (400/100 MHz, CDCly)
Table 1 NMR data of compound 1 (400/100 MHz, CDCls)

[30A d¢ Su

1 117.3

2 128.8

3 145.1

4 125.9 6.91 (1H, s)

5 127.6

6 155.8

7 243 2.96 (2H, t, J= 7.5 Hz)

8 34.2 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)
12 225 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 3.29 (2H, d, J= 7.3 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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Fig.2 Key HMBC and 'H-'H COSY correlations
of compound 1

e (6c 121.1) 1A sp” ZBIIZERR (5c 133.8).
7t HMBC i+ H-15 5 C-4. C-5 I C-6 A7 (e
I, UHRREHEY C-5 MiE. H4h, | 'H-'H
COSY e /P& 14 3-Pilidt, H5 C2
AR HMBC %9 H-7 5 C-1. C-2 Fl C-3 f74E
AEAHOCT I « C-11 MALZENRE (Oc 34.6) 7R
WU R S e P, 20AGiE T 968 em ! I
W — AR o> A X AR R I B, &
e LAY 1k 2-(E-3-B)idE)-5-7 LM 2E-3, 6-
TRAEORHEE, Aok i .

tEw 2. saaEHREE CAED; mp 91~
93 C; ESI-MS m/z: 299 [M—H]; UV AN (nm):
407, 296, 249; IRveo (cm™'): 3 265, 2 959, 2 927,
2852, 1619, 1599, 1 580, 1 483, 1 440, 1 262, 997,
955, 705; '"H-NMR (600 MHz, CDCl;) 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) §: 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). &
5 cmkAaE R ™, SR 2 oh A e ()
IR ER

WEY 3: sEAEPIR AR G mp 112~

113 °C; ESI-MS m/z: 299 [M—H] ; UV AN (nm):

390, 274, 227; IRV (em™): 3 300, 2 927, 2 843,
1622, 1588, 1489, 1449, 1 258, 987, 693. 'H-NMR

(600 MHz, CDCls) 6: 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, CDCl3) 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), 34.2 (C-8), 27.0 (C-15), 25.8 (C-19), 24.1
(C-7), 18.0 (C-13), 17.8 (C-18). ikl 5 ks
— 5O, B S 3 R A () KEE A .

& 4. s R CABD; mp 71~72
‘C; ESI-MS m/z: 301 [M—H] ; UV AX" (nm): 396,
274,229; TRve> (em): 3 420, 2 958, 2 926, 2 857,
1 622, 1 581, 1 489, 1 439, 1 262. 'H-NMR (600
MHz, CDCly) &: 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, CDCL) &: 1963 (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 55 3CRARE XS LEOT, %E b i 4 B2

a5 R CAED; mp 106~108
‘C; ESI-MS m/z: 305 [M+H]", 327 [M+Na]";
UV A (nmy): 391, 276, 239, 203; IR v (cm™):
3297,2962,2 924, 2 854, 1 630, 1 589, 1 489, 1 451,
1308, 1 260, 1 122, 939, 703, 'H-NMR (600 MHz,
CDCls) 6: 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;) 6: 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), MR CHRIRIE, %t
5 KRSt ER R,

WEY 6: MK, [a]) -18.6 (¢ 0.011,
MeOH). UV A (nm): 386, 276, 235, 207; 'H-NMR
(400 MHz, CDCL3) d: 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), 438 (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, CDCl;) d: 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). %iffi 5 SciikdiE — 5™, #%e
WY 6 hB5E R T
5 fEAEMENR

¥ DPPH H] FF IS RC KR 4 3.0X 10 mol/L, 48
JEHL 40 uL 23BN 96 FUBCH; BES T P REA G
A 96 FUb, fefa FH R E AR 4 200 pL, LN
B ZUREE I 1X107°, 1X107%, 1X107°, 1X
10°%, 1X107 1 1X10 8 mol/L. FHMREEEAT 3 1Ko
RO S EAERGALIRCE 30 min, AR5 FIBEFROCI &
517 nm AHWOGRE (4D . Ve ABHMEX. A pa:
FEih+DPPH+ HEE; A gie: DPPHAFEE; A s

FEsh+ BB AT AL EIL A SRR i
B3R =4 mrowm— (A o —A weanm) |/ A oo V-
A6 DPPH JHBRAE FH BRI E (ICs0) .

WA 1~6 i Bk DPPH H t1JE(¥) 1Cso {55571
18.0. 9.6, 19.6. 10.5. 15.3 f1 17.8 pmol/L. FH?E
X Ve i ICso oA 21.0 umol/L.  HHSE56 45 vl LUE
, AW 1~6 KEAIEERIERR A A0
PE, ORI EAPUETE . I Han R st pe 5K
WA R, W] ag B B 5E s b S B H i
S -

SE Ik

(11 b Rl BAH, BRES, 45 milEie s ik 2 1
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