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Abstract

Objective: To study the secondary metabolites from Aspergillus ochraceus. Methods: The consti-
tuents were isolated and purified by column chromatography and preparative TLC. Their struc-
tures were identified on the basis of comprehensive spectroscopic methods including ESI-MS and
spectral data (1H, 13C-NMR). Results: Nine compounds were isolated and identified as ochratoxin
A (1), ochratoxin B (2), neohydroxyaspergillic acid (3), (3R)-5-hydroxymellein (4), 5,6-dihydro-
penicillic acid (5), mesaconic acid (6), p-hydroxybenzoic acid (7), circumdatin G (8), (22E,24R)-
ergosta-7,22-diene-38,5a,6f-triol (9). Conclusion: The compounds 3~9 were isolated from Asper-
gillus ochraceus for the first time.
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B BRI B AERR= . ik FAZHEERETTTES BN RERE™Y, BITESI-MS/MS
KNMRE PR E RGN 451 LB HoML &Y, KIREHR I BHZRA(L) H I BEERB(2).
neohydroxyaspergillic acid(3). (3R)-5-hydroxymellein(4). 5,6-dihydropenicillic acid(5). mesaconic

acid(6)- p-hydroxybenzoic acid(7). circumdatin G(8). (22E,24R)-ergosta-7,22-diene-3(,5a,6f-
triol(9). %ig: HWEW3~ONE XN HE Do BEENLEY.
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1. 5|8

MR AA B 208, SR, iR SN, FEAMIEMEERETE, AR ithEE
# A, B. C. D%, HAoih&EdE A METERE[1] [2] [3] [4]. FRATVIWIE 15 M5 S 0= ik Aspergillus
ochraceus 53216, WL RAKKBER FRIRAGIE TN, B S FPEERAEZE AT SR v s 60 1 R = 1) 5 v A0
FHEE S EAR) 15 MEEY, KHIARBGE LS E THAM 9 MEY, A EsER AQ). il
7% % B(2).neohydroxyaspergillic acid(3)-(3R)-5-hydroxymellein(4). 5,6-dihydropenicillic acid(5).mesaconic
acid(6). p-hydroxybenzoic acid(7)- circumdatin G(8). (22E,24R)-ergosta-7,22-diene-38,50,6f-triol(9). 2514
XA 1,

2. BFER5WE
HEMEaEE

it i 5 % A(Ochratoxin A, OTA)(1)ESI-MS: m/z 426 [M + Na]*, 7+ T34 CyH sCINOg; '"H NMR
(CDCl;, 600MHz) o: 8.38 (1H, s, H-6), 7.22-7.31 (5H, m, H-16~20), 4.88 (1H, m, H-13), 4.76 (1H, m, H-3),
3.30-3.34 (1H, m, H-14a), 3.30 (1H, m, H-4a), 3.16-3.20 (1H, m, H-14b), 2.82 (1H, m, H-4b), 1.58 (3H, d, J =
6.0 Hz, H-21); °*C NMR (CDCls, 150MHz) d: 174.4 (C-22), 169.8 (C-1), 162.7 (C-11), 159.0 (C-8), 140.8
(C-5), 138.8 (C-6), 136.8 (C-15), 129.5 (C-16,20), 128.5 (C-17,19), 127.0 (C-18), 123.2 (C-10), 120.8 (C-7),
110.2 (C-9), 76.0 (C-3), 55.1 (C-14), 37.8 (C-14), 32.4 (C-4), 20.7 (C-21). PA_E#¥E 5 CRR[S1IRIERT—5L, i
ez EY AR ERR Ao

% ih 25 7 & B(Ochratoxin B, OTB)(2)ESI-MS: m/z 370 [M + H]", 392 [M + Na]", 761 [2M + Na]", />
N CHsNOg; 'H NMR (CDCl;, 600 MHz) d: 8.32 (1H, d, J = 7.8 Hz, H-7), 7.21~7.29 (5H, m, H-17~21),
6.83 (1H, d, J = 8.4 Hz, H-6), 4.99 (1H, m, H-3), 4.76 (1H, td, J = 6.0, 4.2 Hz, H-14), 3.32 (1H, dd, J = 14.4, 5.4
Hz, H-15b), 3.19 (1H, J = 13.8, 6.6 Hz, H-15a), 2.99 (1H, m, H-4b), 2.97 (1H, m, H-4a), 1.55 (3H, d, J = 6.0
Hz, H-11); °C NMR (CDCl;, 150MHz) 6: 173.4 (C-22), 170.3 (C-1), 164.2 (C-12), 160.4 (C-9), 143.9 (C-5),
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Figure 1. Compounds isolated from ferment of Aspergillus ochraceus 53216

B 1. M Aspergillus ochraceus 53216 XEEIEFYH N ERENLEY

138.9 (C-16), 136.4 (C-7), 129.5 (C-17,21), 128.6 (C-18,20), 127.1 (C-19), 119.2 (C-6), 118.7 (C-8), 108.8
(C-10), 76.4 (C-3), 54.3 (C-14), 37.7 (C-15), 34.7 (C-4), 20.7 (C-11). LA 5 SCHR[614RIE 1) — 3, #fE
i EM i ERE R B.

neohydroxyaspergillic acid(3)ESI-MS: m/z 241 [M + H]", 263 [M +Na]", 239 [M —H], 479 [2M —H],
7373 C1,HyoN,05; 'H NMR (CDCly, 600MHz) 6: 7.56 (1H, s, H-5), 4.61 (1H, d, J= 6.6 Hz, H-1"), 2.74 (2H,
d, J=17.2 Hz, H-1"), 2.28 (1H, m, H-2""), 2.22 (1H, m, H-2'), 1.04 (3H, d, J= 7.2 Hz, H-3"), 0.95 (9H, d, J = 6.6
Hz, H-3', 4, 4"); °C NMR (CDCl;, 150MHz) 6: 152.9 (C-2), 151.5 (C-3), 136.7 (C-6), 124.4 (C-5) , 73.8
(C-1"), 42.0 (C-1"), 32.4 (C-2"), 27.3 (C-2"), 22.7 (C-3",4"), 19.6 (C-3"), 17.5 (C-4"). VA %4 5 CHR[7] [8]3
BRI —2, WO 2 1% AL S9N neohydroxyaspergillic acid.

(3R)-5-hydroxymellein(4)ESI-MS: m/z 195 [M + H]", 4> ¥ 2 C1oH,004: 'H NMR (DMSO-d;, 600MHz) 5
10.39 (1H, s, 5-OH), 9.33 (1H, s, 8-OH), 7.06 (1H, d, J = 9.0 Hz, H-7), 6.72 (1H, d, J = 8.4 Hz, H-6), 4.73 (1H,
m, H-3), 3.07 (1H, dd, J = 16.8, 3.6 Hz, H-4a), 2.60 (1H, dd, J = 16.8, 11.4 Hz, H-4b), 1.42 (3H, d, J = 6.6 Hz,
3-CH;); "C NMR (DMSO-d,, 150MHz) 6: 169.5 (C-4), 153.9 (C-5), 145.5 (C-8), 124.5 (C-9), 123.9 (C-6),
115.1 (C-7), 108.0 (C-10), 75.9 (C-2), 28.0 (C-1), 20.4 (2-CH3). LA _E¥¥5 5 k(9] [10)3RIE R —5, HHfhe
ZALE YN 3R-5-Hydroxymellein.

5,6-dihydropenicillic acid(5)ESI-MS: m/z 195 [M + Na]*, 155 [M + H-H,0]", 2> 13 CsH,,0,; '"H NMR
(CD;0D, 600MHz) d: 5.02 (1H, s, H-2), 4.83 (3H, 3-OCH3), 2.12 (1H, m, H-5), 1.02, 0.91 (6H, d, J = 7.2 Hz,
2xCH;); *C NMR (CD;OD, 150MHz) 6: 182.4 (C-3), 173.7 (C-1), 107.5 (C-4), 90.3 (C-2), 60.6 (3-OCH3),
49.6 (C-5), 34.9 (C-6,7). VL b%dl 5k 11] [121&E M —Ek, HHfE iz 598 5,6-dihydropenicillic
acid.

Mesaconic acid(6)'H NMR (DMSO-ds, 600MHz) d: 10.98 (-OH), 10.56 (OH), 7.24 (1H, s), 1.72 (3H, s,
CH;); C NMR (DMSO-d;, 150MHz) d: 164.9, 151.4, 137.6, 107.6, 11.7. L % 5 SCHk[13])3RE 1)



ARBRT

Mesaconic acid —%, #Hfi & 1% A ¥ Mesaconic acid.

Xif $2 2K F R (p-hydroxybenzoic acid)(7) 'H NMR (CD,0D, 600MHz) J: 7.88 (2H, d, J = 8.4 Hz, H-2, 6),
6.82 (2H, d, J = 8.4 Hz, H-3, 5); "C NMR (CD;OD, 150MHz) §: 170.4 (C-7), 163.5 (C-4), 133.2 (C-2, 6), 123.0
(C-1), 116.2 (C-3,5). LA EZ0d 5 5CHR[ 14 30E R K IR — 3 MU e 1A YR R R R H R

circumdatin G(8)ESI-MS: m/z 308 [M + H]", 330 [M + Na]', 346 [M + K]", 637 [2M + Na]*, 653 [2M +
KJ]*, 306 [M — HT, 613 [2M — H], %> T2 C7H;3N;05; 'H NMR (DMSO-ds, 600MHz) §: 8.75 (1H, d, J= 6.0
Hz, NH), 7.77 (1H, dd, J = 7.8, 1.2 Hz, H-4), 7.63 (1H, m, H-5), 7.56 (3H, m, H-6, 7, 12), 7.39 (1H, dd, /= 7.8,
7.8 Hz, H-13), 7.29 (1H, dd, J = 7.8, 1.2 Hz, H-14), 4.27 (1H, m, H-19), 1.57 (3H, d, J = 6.6 Hz, H-20); "°C
NMR (DMSO-ds, 150MHz) d: 166.7 (C-2), 131.3 (C-3), 128.9 (C-4), 130.6 (C-5), 128.7 (C-6), 128.7 (C-7),
133.2 (C-8), 161.1 (C-10), 121.9 (C-11), 116.6 (C-12), 128.0 (C-13), 119.4 (C-14), 152.9 (C-15), 134.8 (C-16),
154.8 (C-18), 49.7 (C-19), 14.9 (C-20). VA FHE 5 3CHR[15]4RE ) — 2, 80 € i &4 circumdatin G.

(22E,24R)-ergosta-7,22-diene-3p,50,6p-triol(9) ESI-MS: m/z 453 [M + Na]', 7 T3\ CosHysOss 'H NMR
(Pyridine-ds, 600 MHz) o: 5.73 (1H, m, H-7), 5.24 (1H, dd, J = 15.0, 7.8 Hz, H-22), 5.18 (1H, dd, J=15.0, 8.4
Hz, H-23), 4.82 (1H, m, H-3), 4.31 (1H, br s, H-6), 1.53 (3H, s, H-19), 1.05 (3H, d, J = 6.6 Hz, H-27), 0.94 (3H,
d, J= 6.6 Hz, H-28), 0.86 (3H, d, J = 6.6 Hz, H-26), 0.86 (3H, d, J = 6.6 Hz, H-21), 0.65 (3H, d, J= 6.6 Hz,
H-18); "C NMR (Pyridine-ds, 150MHz) o: 33.0 (C-1), 34.2 (C-2), 68.0 (C-3), 42.4 (C-4), 76.5 (C-5), 74.6
(C-6), 120.9 (C-7), 141.9 (C-8), 44.1 (C-9), 38.4 (C-10), 22.8 (C-11), 40.3 (C-12), 44.1 (C-13), 55.6 (C-14),
23.8 (C-15), 28.8 (C-16), 56.5 (C-17), 12.9 (C-18), 19.2 (C-19), 41.2 (C-20), 20.2 (C-21), 136.6 (C-22), 132.5
(C-23), 43.4 (C-24), 33.7 (C-25), 20.5 (C-26), 21.8 (C-27), 18.2 (C-28). LA E#¥a 5 CHR[16]fRIEM—F, &
i 7€ %46 &Y N(22E,24R )-ergosta-7,22-diene-33,5a,6 -triol.

3. XS
3.1. (U5

Perkin-Elmer 341 JigJ%{¢; Shimadzu UV-160A %%#}%i{X(Shimadzu Corporation, Japan); Shimadzu
FTIR-8400S ZL4MGiE4; LTQ Orbitrap XL Fii4% (Thermo Scientific, America); Bruker AV-600 #% i3tz
1%(600 MHz for 'H and 150 MHz for ">C) (Bruker Biospin Inc., Germany), tetramethylsilane (TMS) AN #5. TE
J&& (100-200, 200-300 H, Qingdao Marine Chemistry Ltd., China); ¥t/ Sephadex LH-20 (20-100 u, Phar-
macia); #/ZHEX GF,s4 plates (Yantai Marine Chemical Co., Ltd., China); #% HPLC (LUMTECH in-

strument with a UV detector at 210 nm and using a YMC-Pack Cg column) (250 mm x 20 mm inside diameter

(ID.), 5 um, YMC, Japan); R 8 #rai(db st e ).
3.2. EFUETT
it 25 B itk (Aspergillus ochraceus 53216)H M BIBEAEYI iR k. R RBERE TR, ROKEEFRIELCREK:
K 1:1), 25CHFE 1M H
3.3. R E

i i 27 )RR B 2R 0(8 k) BEAT R R, 80% K L BEVA WM Rl M HR N 4 Uk, A IRFREU ] 2 /)
B, A PRI IR 46 2 R, BB . b, SEREENRSE, RASR OGRS
(/B AT ZE0, 2RI )G, AHF2EB0R, BISOA RIS 3] LR B AR50 g). X AEYI(40
QBT REIR KL ZEMT, 41 Bk 2./ G 2 55(100:0-0:100) B, 1 ZAI & A 8 R R & IF N TR CEEH,
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Figure 2. Experimental flow chart
B 2. SLLRIZE

S5/ FEE(100:0-0:100) RGEHEML, & IHMFERG, 35 AOY A~ES NMii5r. AOYB RHEERFEZHT, A
TR/ T (10:1-0:1) R Gue/bn, el AT B MR A2 — S ARHRIR P, 5 el riih &M ER & &0
a~e 5 M. AOYB b &0t AHH £ ODS #EZ2HT, FEE//K RG0(30%~100%) e, K ERAEZHT, B
BEVEHAA LGP 3 (S mg)s 4 (6 mg). 1 A1 2 K. 1 /12 M A FEEEZ fAFEY 1 (4 mg)
F12 (3 mg). AOYB d &3 Je A I FI BRI JZ AT 3 B A-EY) 5 (7 mg) 6 (10 mg)Fl 7 (9 mg). AOYC &
AT R R S RO B S 8 (4 mg) T 9 (5 me). ALK 2,

& H
GENME R WA SRR B H M EH RS 11CY013); R 24 F Y % 5 70 5 R 3
HNRIG EH ST H (W H SRS : YYZW2016-11).
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