FIRF=WRFSE5TF % Nat Prod Res Dev 2017,29:1512-1516,1528

X E%S:1001-6880(2017)9-1512-06

R g SRIBEE & Aspergillus sp. SCSIO
IndO9FO1 £ i 7= ¥ K 3%

BAH T MER LR B AR
KA R TR A 350108
o R BRI AT IT o1 LR A R 0 W S A 60 )M 510301

O R A R A S ) A R RO A5 T BN TR IR YR Y LT Aspergillus sp. SCSIO
Ind09FO1 (R Wy T4 B alifl , N rb 23 S 2 T 13 ML E W 38 BRAL R BT 3% 43 v 7 485 - SCRR Y
R 958 TARE W ) 55 84 43 51 49 < sydowinin B (1) | pinselin (2) . 1,6-dihydroxy-3- methyl-8-carbom ethoxyxanthone
(3) \MT-1(4) .1-hydroxy-6,8-dimethoxy-3-methyl-9 , 10-anthraquin one(5) .methyl orsellinate (6 )", orcinol (7 ) .mrlac-
tonel (8) | Janthinone (9) | cyclo-( L-trptophyl-L-phenylalanyl ) (10) | 13-O-acetylsydowinin B (11) , 7-Hydroxy-2, 5-
dimethylchromone (12) | Acremolin(13)
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Abstract: To study the chemical constituents from the deep-sea fungus Aspergillus sp. SCSIO Ind09FO1. Thirteen com-
pounds were isolated from the EtOAc extract using silica gel, Sephadex LH-20,0DS and HPLC methods. Based on the
spectroscopic analysis, théirstructures were identified as sydowinin B (1), pinselin(2) ,1,6-dihydroxy-3-methyl-8-car-
bom ethoxyxanthone (3 ), MT-1(4) , 1-hydroxy-6 , 8-dimethoxy-3-methyl-9 , 10-anthraquin one (5) , methyl orsellinate
(6) ,orcinol (7) , mrlactonel (8) , Janthinone (9) , cyclo-( L-trptophyl-L-phenylalanyl ) (10) , 13-O-acetylsydowinin B
(11) ,7-Hydroxy-2 ,5-dimethylchromone (12) , Acremolin(13).
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Fig. 1 Chemical structures of 1 ~12

(500/125MHz, TMS & N #5), HR-ESI-MS: Bruker-
micro TOF-QII mass spectrometer ( Bruker, Fillanden ,
Switzerland ) , EYELAN-1000 % 5g 45 7% &1L, & 3L
WO A5 - Agilent 1200 (ZRELS: G1212C, 5 AMG:
M#EEA S . G1315D ) , YMC-Pack (C8 250 x 10 mm
I.D. S5 um, 12 nm), TLC: BEREEEWNR
(HPTLC) 2y & [ Merck 723 W) 7 i Fl0H 5 VLA i
TERABRA G o AT 12% TR 2 RIS
AR 1 R 7 08 3 A 207 i o
2 KREEES

i85 Aspergillus sp. SCSIO Ind09F01 7F 25.C )
MB i FRdk b o 7 do B H A 2 o B 7R SR
(ZHFEF 15 g, lFHh:2.5 g, 281K 21000 ml, pH
7.4 ~7.8) ,FF7F 25 CHIFERATFE 72°h (170 rpm)
TR T FH R 2 RO B R ik, 510 mL 1Bl
FeAPF) 1000 mL [y RKE; F B (0K 200 g, SR
2.5 g, 7&K 200amE) 5 55230 d,

3 REE59E

RN ] PN R 4, SR 5 Y G TR LR 4 B 3 IR
Z ISy FEAG ik AT A (K BRim g ) A5 B R
B MR BRI, LH-20 58 5 A v 2%k AH 15
S ~ 13, BARS R KB U R
RN ER P — K AR5 825 T (A) BB T LR &
PRSEIC=I (B) o F A, B & IG5 20 5 A ik, £
MR R A, fe )5 19 8 LR O TR A (31.3 g) o iR
B R B AE HEAT 4B, U B AH Ry A i Tk
(petroleum ether)/ Z,fig £ Bk ( EtOAc) #6 EEPE M (V/
V,50:1,30:1,20:1,10:1,5:1,1:1,0: 1), VM T
KA TLC KI5 JF 8 8 AN 53 Fraction
3(4.1 g) JHBEKHE (Sephadex LH-20) #£47 73 & (I

BA CHCL,/MeOH , 1: 1) 45 5|3 N4> (Fr. 3.1 ~
3.3) . Fr.3.2 M R0RAHEL T 214k (SP-RP HPLC,
C18 column ( YMC-Pack,ODS-A,S-5 ym x 12 nm 250
x20 mm i. d. ;4mL_per minute) i 24k ( MeOH/
H,0,70:30)15%5(17.0 mg) ,9(12.3 mg) ,12(3.5
mg) . Fr.4(400. 5 mg) FI&E AT #4743 25 (CHCL/
MeOH,1: 1) 351 3 M4 (Fr.4.1 ~4.3), Fr. 4.1
(92.5 mg) H S AR T2liAk, i 8h A (MeOH/
H,0;60:40)73%]2(12.3 mg) ,3(5.8 mg) ,Fr. 4.2
(110. 1 mg) F /= &0 W AH #F 47 2l 4k, 8 37 A ok
(MeOH/H,0,60:40) 153 7(13.5 mg), Fr.5(1.3
o) FHEEHEREAT 43 8 (CHCL,/MeOH, 1: 1) 155 3 4>
W4y (fr.5.1 ~5.3), Fr.5.2(600 mg) | ODS 43 ¥k
B, (FishAHl MeOH/H,0,1:9,2:3,3:2,4;1,9:1)
58] 4 DA (fr.5.2.1 ~5.2.4), Fr5.2.3(170
mg) 7% 5 40 k7 (MeOH/H,0, 65:35) 13 5] 4 (5.9
mg) ,6(6.7 mg) ,8(5.5 mg), Fr.8(4.3 g) HH &
FECAE 2B, T 8 AH A (CHCL,/MeOH , 100: 0,50: 1,
25:1,10:1,0:100) 238 7 N5 Fr.8.2(1.3 g)
HI ODS #F 73 85 ( %k % 8 B, 50% MeOH ~ 100%
MeOH) 55| 5 ™ME4r(fr.8.2.1 ~8.2.5). Fr.8.2.3
(70.1 mg) F HPLC 43 , 441>} (CH,CN-H,0,50:
50) 5% 13(10.2 mg), Fr.8.2.2(47 mg) fij HPLC
oy, 44 (CH,CN-H,0,50: 50) 73 %] 1(8. 0
mg) . Fr.8.3(1.1 g) ] ODS 73 E45:31 3 48 73 (fr.
8.3.1~8.3.3), Fr.8.3.2(43 mg) L5 Mm% 10
(23.2 mg) ., Fr.8.4(1 g) i ODS 43 BLiG ] 3 4>
HAr(fr.8.4.1 ~8.4.3), Fr.8.4.3(100 mg) /|
HPLC 4fifk, &4 % (CH,0H-H,0,50: 50 ) 15 %] 11
(5.7 mg)

4 FHERE
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9316.06[ M + H ™ B HETE T2 A0 B 45 1 A %K
PG 7~ E SR B, A7 20 A% AT 3 L 45 4 4,
FE H11k &) sydowinin B' 58 4 — 5, DR tH 3
LERFE N sydowinin B, HAZBAKCHE IR .'H NMR
(500 MHz,DMSO) §,,:7.56 (1H,d,J = 8.5 Hz, H-
3),7.43 (1H,d,J = 8.5 Hz,H4),6.98 (1H,s,H-
5),6.73 (1H,s,H-7),4.59 (2H,s, H,-11),3.91
(3H, s, H,-11) ;" C NMR (125 MHz, DMSO) §,:
179.8 (C,C-9),167.0 (C,C-10),160.6 (C,C-8),
154.6 (C,C-6),154.0 (C,C4b),150.0 (C,C-2),
147.9 (C,C4a),123.2 (CH,C-3),120.0 (C,C-
1),118.4(CH,C4),116.9 (C,C9a),107.7 (CH,
C-7),107.1 (C, C-8a), 104.1 (CH, C-5),62.8
(CH,,C-11),52.3(CH,,C-12) .

e 2 FEOBAR;ESIMS m/z 323.1[ M +
Na] ™, NERSMRRZ 5 L mT DA I ] 68 A 1k
KGY . JaEAN 4 MEEGFS, — P EEF
SR RAF S iS4 2 DN RRES 2
RIEAF S F— A I AF 5, DL 8 F pinselin 58
S BT E A Y 2 45K E A pinselin s
HAEZREYEW T :'"H NMR (500 MHz, DMSQ). 8, :
7.60 (1H,d,J=9.0 Hz,H4),7.45 (1H,dsJ =9.0
Hz,H-3),6.87 (1H,s,H-5),6.63 (1H,s;H<7),
3.83 (3H,s,H,-12),2.37 (3H,s,Hy-11) ; "C NMR
(125 MHz,DMSO) §,.:180.7 (C,C-9),167.3 (C ,€-
10),160.8 (C,C-8),155.9 (C,C4b) 151.2 (C,
C-2),149.6 (C, C4a),149.3 (C,C6),125.7
(CH,C-3),120.6 (C,C-1) A17.7 (C,C9a),117.5
(CH,C4),111.2.( ¢, C-8a), 107.9 (CH,C-5),
106. 4 (CH,G-7) ,52.7¢€H,,C:12) ,22.5 (CH,,C-
1),

wEW3 w5 (MeOH)  HR-ESI-MS %5 H}
5 F NN C W H, O, AL GV B REER S 2 ABF
KA, ME—RIRIHE 5 78 T R BB A B
B 5 T ASCERAR xS Z B S T kA 1, 6-
dihydroxy-3-methyl-8-carbomethoxyxanthone 5¢ 4> ]
G ALY 3 s gl . A R B a0
F:"H NMR (500 MHz,DMSO) §,,:6.93 (1H,s, H-
2),6.88 (1H,s, H5),6.84 (1H,s, H4),6.65
(1H,s,H-7),3.87 (3H,s,H,-12),2.39 (3H,s, H,-
11);”C NMR (125 MHz,DMSO) §.:179.1 (C,C-
9),168.4 (C,C-10),164.3 (C,C-8),160.5 (C,C-
3),157.7 (C,C4b),155.2 (C,C4a),149.3 (C,C-

6),135.0 (C,C-1),112.9 (CH,C=2),111.2 (CH,
C4),109.9 (C,C9a),107.4 (CH,C-5),105.8
(C,C-8a),103.2 (CH, C-7),52.7 (CH,, C-12),
22.0,(CH,,C-11),

HEW4 BHEAEGEK(MeOH) , SE4A T —1
BES ANESR ENEARS, ARG S —
MHIAFS . RIESA 16 DNMRfE 5 ARG
SO RIEE S, ARG S A AR
o IXERHURSS G RN R E Y 4 KRS
BW . Zead EXE GRS A4 4 S5KE R MT-
1, HAZw %R T . "H NMR (500 MHz, DMSO)
8,:13.24 (1H,s,0H-1),7:43 (1Hd,J =1.7 Hz,
H4),7.21 (1H,d,J=2.5 Hz,;H-5),7.13 (1H,d,J
=1.7 Hz,H-2) ;6.85(1H,J =2.5 Hz,H-7),3.91
(3H,s,H;-12).,2.39 (3H,s,H,-11);"C NMR (125
MHz,DMS0Q) §.:186.2 (€,C9),182.2 (C,C-10),
164.4 (C,C-6),164.3 (C,C-8),163.3 (C,C-8),
161.6 (G,C-1),146.5 (C,C-3),136.7 (C,C-10a),
131/97(C,C4a) ,124.1 (CH,C-2),119.0 (CH,C-
4),114.3/(C,C-9a),112.5 (C,C-8a),106.9 (CH,
C-5),104.9 (CH,C-7),56.2 (CH,, C-12),21.3
(CH,,C-11),

LEWS WOEPIRES M (MeOH) |, BTk ss & #%
s AL G X C,H, O, BXRETE 245 1 2
ADIRIR,2 AL 2 A H AR 1 A3 i S
#8546 5% 1-hydroxy-6 , 8-dimethoxy-3-methyl-9
10-anthraquin one ${#g 58 4—5""" . HAZ BRI I
T:'"H NMR (500 MHz, CDCL,) §,:13.09 (1H,s,
OH-1),7.57 (1H,s,H4),7.46 (1H,d,J =2.5 Hz,
H-5),7.08 (1H,s,H2),6.79 (1H,d,J =2.5 Hz,
H-7),4.03 (3H,s, H,-13),3.99 (3H,s, H,-12),
2.43 (3H,s,H;-11) ;" C NMR (125 MHz, CDCL,)
5.:187.7 (C,C9),183.2 (C,C-10),165.5 (C,C-
8),163.3 (C,C-6),162.9 (C,C-1),147.1 (C,C-
3),137.9 (C, C-10a), 132.5 (C, C4a), 125.0
(CH,C-2),120.2 (CH,C4),115.5 (C,C-8a),
104.9 (CH,C-7),104.2 (CH,C-5),115.0 (C,C-
9a),56.8 (CH,, C-13),56.3 (CH,, C-12),22.2
(CH,,C-11),

LEW6 sl (MeOH) AXREE LT 9 4>
WfE : — DRGSR EE S, — A
B M —PHREES., XEHEESCHEED
methyl orsellinate s JLLBALE Y 6 4h
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¥ 52 A methyl orsellinate, 4% #% 5t 40 F:'H
NMR (500 MHz, DMSO) §,:6.17 (1H,d,J =2.1
Hz,H-5),6.14 (1H,d,J=2.1 Hz,H-3),3. 86 (3H,
s, H,;-12),2.40 (3H, s, H,-11);" C NMR (125
MHz,DMSO) §.:173.6 (C,C-7),166.4 (C,C4),
163.9 (C,C-2),144.8 (C,C-6),112.7 (CH,C-5),
106.0 (C,C-1),101.9 (CH,C-3),52.3 (CH,, C-
9),24.5 (CH,,C-8)

CEWMT HOSE, RSSO
WESMIARREGS, k5 3 M FAES
HARR B, X SEHHE S orcinol 582 —F, H LA
Y17 %42 K orcinol ' J'"H NMR (500 MHz, DMSO )
8,:6.13 (1H,t,J =2.0 Hz,H-1),6.13 (1H,t,J =
2.1 Hz,H-5),6.08 (1H,t,J =2.1 Hz,H-3),2.18
(3H, s, H;-7);"” C NMR (125 MHz, DMSO) §,:
159.7 (C,C4),159.7 (C,C-2),144.8 (C,C6),
108.9 (CH,C-1),108.9 (CH,C-5),101.1 (CH,C-
3),22.0 (CH;,C-7) .

LEWS kK, B P HRESIMS 45
BTS2 KR o Hy, O, —4ETG 254
HMOQC 251 16 DR {55 :2 DI, 2 D oR R A
W RS A, XSl 5 2 e B ) mar-
lactonel 5¢4—3'", FTLATR 24404 W0 8 1% #
€} 10 mrlactonel o % BEECHE 40 Ty H NMR ' ( 500
MHz,DMSO) §,:7.93 (1H,dd,J =8.3,7.3 Hz,H-
6),7.77 (1H,dd,J =8.3,1. 1'Hz,H-5) ,7.45 (1H,
dd,J=7.3,1.1 Hz,H-7) /7.00 (1H,d,J =1.1 Hz,
H4),6.80 (1H,d,J=1.1 Hz,H2) ,4.60 (3H,s,
H,-15),3.90 (3Hys,H,-16)%"”C NMR (125 MHz,
DMSO) §.:180/1%(C,€9)168.6 (C,C-8),160.5
(C,C-1),155.5 (G,C-10),155.5 (C,C-12),154.5
(C,C-3),136.0 (CH;C-6),133.6 (C,C-14),122.9
(CH, €-7),119.7 (CH,C-5),116.6 (C,C-13),
107.7 (CH;6-2)+107.0 (C,C-11),104.2 (CH,C-
4),62.3 (CH,,C-15),52.7 (CH,,C-16)

wEW 9 E s R4S § (CH,ClL-MeOH )
ESI-MS #5311 285 [M+H] ", &ikgith 5 MaEfE
T ERE TGS Riggh 16
MRME T AHE 2 DRIES 2 DPIREFS, —1
HEIE S M — D F 5, 456 SNt 5
HEMLZAC S P WS R AL G, 223 5 SCHR LT, 4
L5 H G E 4 Janthinone'™ . HIBEALHE IR ' H
NMR (500 MHz,CDCL,) 8,:7.65 (1H,dd, ] =8.5,

7.3 Hz,H-3),7.43 (1H,dd, J=8.5,1.0 Hz,H4) ,
7.22 (1H,dd, J =7.3,1.0 Hz,H-2),6.65 (1H,
brs,H-5),6.53 (1H, brs, H-7),3.95 (3H, s, H,-
11),2.34 (3H,s, H;-12);" C NMR (125 MHz,
CDCL,) 6.:180.4 (C,C9),169.6 (C,C-10),161.4
(C,C-8),155.9 (C,C4a),155.6 (CH, C4b),
149.3 (CH,C-6),134.7 (CH,C-3),133.5 (C,C-
1),122.4 (CH,C-2),119.4 (CH,C4),117.5 (C,
C9a),111.6 (CH,C-7),107.3 (CH, G-5)106.9
(C,C-8a),53.1 (CH,,C-11),22.6.(CH,,C-12) ,

WEWI0 FEEK, [ aly254.9°(MeOH;c
1.0) ,HR-ESI-MS % 750 C,0HgN, 0, , 115 H
AR 13, 4% 255 HMQC %45 1 2 R
IMET 2 DR IS 5, — DR E 5 2 AN
ARG S . XRS5 65 Cyclo-(t-Trp-L-Phe)
Y G AAE W BEOG LK A E
A cyclo-( L-trptophyl-L-phenylalanyl ) , H: 4% # $% 4
WK :"HNMR. (500 MHz, DMSO) :5,,:10.89 (1H,
s,H-1),7.91 (1H,d, J =2.0 Hz, NH-12),7.71
(IH,d,J=2.0 Hz,H-15),7.48 (1H,dd,J=7.2,
1.0 Hz,H4),7.32 (1H,dd,J=7.7,7.5 Hz,H-7) ,
7.17 (1H,m,H-21),7.16 (2H,m,H-19,23),7.08
(1H,ddd, J =7.7,7.5,1.0 Hz, H-6),6.98 (1H,
ddd,J=7.2,7.5,1.5 Hz,H-5) ,6.96 (1H,d,J =2.2
Hz,H-2),6.71 (2H,dd,J=7.5,1.5 Hz H-20,22),
3.98 (1H, m, H-11),3.89 (1H, m, H-14),2.81
(1H,dd,J = 14.5,4.5 Hz,H-10a) ,2.52 (1H,dd,J
=14.5,5.7 Hz,H-10b) ,2.45 (1H,dd,J =13.5,4.7
Hz, H-17b), 1.85 (1H,dd, J = 13.5,7.0 Hz, H-
17a) ;" C NMR (125 MHz,DMSO) :8.:166.9 (C,C-
16),166.2 (C,C-13),136.6 (C,C-18),136.1 (C,
C€9),129.7 (2 xCH,C-20,22),128.0 (2 xCH, C-
19,23),127.5 (C,C-8),126.4 (CH,C-21),124. 4
(CH,C-6),120.9 (CH,C2),118.8 (CH,C-5),
118.4 (CH,C4),111.3 (CH,C-7),108.9 (C,C-
3),55.6 (CH, C-14),55.3 (CH, C-11),39.9
(CH,,C-17),29.7 (CH,,C-10),

w&W 11 F(ash 5 (MeOH) , HR-ESI-MS %5
HorFE RN m/z359.0764 [M+H] ", 25 H 51
M CyH 0, SiGg I 4 MEEES, —MEAN
WHEGFS M2 AHEGES, fE 52 mbeaw
sydowinin B JAEH 4, [HUZRkIE 45 18 Mk{F 5, [
sydowinin B 2 | — W%, H M HMBC 1]
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DARTERE R3] H,-13 5 C-14 BYAHIC, 454 STk,
P H 45 ¥ %€ N 13-0-acetylsydowinin B H mE B
PR ."H NMR (500 MHz,DMSO) §,:7.63 (1H,
d, J=9.0 Hz,H-3),7.49 (1H,d,J=9.0 Hz,H4),
7.02 (1H,s,H-5),6.77 (1H,s,H-7),5.16 (2H,s,
H,-12),3.84 (3H, s, H,-11),2.14 (3H, s, H,-
14);"C NMR (125 MHz,DMSO) §.:180.9 (C,C-
9),172.0 (C,C-13),170.7 (C,C-10),167.3 (C,C-
8),155.1 (CH,C4b),152.0 (C,C-2),151.0 (C,
C4a),149.0 (C,C6),126.1 (CH,C3),120.6
(CH,C4),117.4 (C,C-1),117.3 (C,C-9a),108.6
(CH,C-7),105.7 (CH,C-5), 107.3 (C,C-8a),
64.6 (CH,,C-12),52.8 (CH,,C-11),21.1 (CH,,
C-14)

LEW 12 BEOAFRE &, Bk b 11 Ak
57 LIRSS 1 DRIES 1 UE 5 A
2GS, AiGdEH AR a1 Mk Els
TR2RREAET AR ELE SR 2 HIE
S0 BRSSO g 4 — 3T T LK 4G
¥ 5€ A 2, 5-dimethyl-7-hydroxychromone , % % 2445
W :'"H NMR (500 MHz,DMSO) §,:10.59 (1H,s,
OH-7),6.63 (1H,s,H-8),6.61 (1H,s,H-6"),5.98
(1H,s,H-3),2.65 (3H,s,H,-12) ,2. 27/(3H, s H,-
11);”C NMR (125 MHz, DMSO)«§.:178.7 (€, C=
4),164.3 (C,C2),161.4 (C,C-7),159.6 (C,C-
9),141.9 (C,C-5),117.0+(CH,C3),111.2 (CH,
C-6),114.7 (C, C-10)45101.0 (CH, C8),22.9
(CH,,C-12),19.8 (CH,,C41),

LEWI3  FIEEHIRES &, HR-ESI-MS 25 1 53
T h C, HyONy . S0EAEH @& 88, 25 A &
&9, — ARG S, D P EAF 5 R~
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