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Pyrone metabolites of a mangrove endophytic fungus
Aspergillus fumigatus SAS10 isolated from Dongzhai Harbor, Hainan

GUO Siyu, ZOU Tingguang , ZHU Jinglin, LIN Huimei, XU Wanyi, HUANG Hongbo, TAO Yiwen
(Key Laboratory of Molecular Target & Clinical Pharmacology , School of Pharmaceutical Sciences and
the Fifth Affiliated Hospital , Guangzhou Medical University, Guangzhou 511436, China)

Abstract: The mangrove endophytic fungus Aspergillus fumigatus SAS10 from Sonneratia apetala of
Dongzhai haror in Hainan was fermented by using rice medium. The extract of fermentation culture was
subjected to column chromatography on silica gel, column chromatography on Sephadex LH-20, and
semi-preparative HPLC. Seven compounds were obtained. By analyzing mass and NMR spectroscopic da-
ta, their structures were identified as aspergyllone (1), (R)-2-(hydroxy (phenyl)methyl) -4H-pyran-4-
one (2), carbonarone A (3), campyrone A (4), campyrone C (5), asperfurandione A (6) and dibutyl-
terephthalate (7) , respectively. All of compounds obtained are reported firstly from secondary metabo-
lites of the mangrove endophytic fungus Aspergillus fumigatus.
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AR A LT A ACE™ 0 o £ OB R AE R L P
BRI 2 SR ) AR AR 25 45 S Ak B W i e B
Mo T E R vk P A (Aspergillus fumiga-
tus) JB T2 W 29 (Hyphomycetes) . M H
(Hyphomycetales) . HH % )& (Aspergillus) E. B,
U7 A 1A LA 73 2 T N S R 8l ) 1 il
FRPR ", ZEE A A, R I
AN Y] BhE, OF BAEAAIE N B . SR BE
Jisk . ARBEW 2R R SCHRRGE , DR R
A Y ELA R PR A R B T Y © S
220 ZFp 7, R RS YA AT AR

THEAWRESATAEY) . ARV R AR
W W S A & W) I AR TR AR Y b, K
PUMRE TG PGS Y, R 2 B E
e 1 A DRI XS 4 B HE R A AR R A
SRAR A DX LT A ) TC T 55 Aspergillus fumigatus-
SASI0HEAT T A, 3 AR =W AT 1T /r sl
O RNZE AL S0 TAE, 3R1% 7 5L e 2 4k &
PN ERRAE A Y. IAs 746G e YR S i
BERHACE Y, R T R A Y B
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Fig. 1 The structure of compounds 1 =7
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Mg TIES (HMBEELAERAA,
SI-CJ-2FDQ %) ; = EZE VR K (H AR P T f
B BE T 2R bk 43 4E, MLS-3781L-PC); Jighk 7
AL (MBI & R RA ) 5 )2 ik rE
& HS-GF254 (5 Bk T A RARD s @i
i N5 (3588 Oceanpak 23 ) ) ; JNM-ECZ 400NB
B LRI (HARH PR 24h); 6460 =1
DU AT T B (S5 Agilent A ]) 5 Agilent
1260 Infinity & 208 AH 351 (& E Agilent 23
m]); 2B 4 (0% FE Sharpsil-AQ C-18, 250%10.0
mm ID S=5 pm ( FIFEIES0) . Witk SAS10 R 1

E e AR FEUE LD AR, T ECERT IS 514 ITS1 A
ITS4 4" 4 FL 1 18S DNA J¢ 41, fr 45 2 (4 ¢ 5] £
GeneBank "1 ] Blast #EAT#E LB AR AME 00T, 25E
K Aspergillus fumigatus LRV IORAE T )M BERLR
2 REE A

Bk S Aspergillus fumigatus SAS10 KK 77 3%
TR T #AT A WE, FEFRAEE T 1 L =M R
K85 g, BT TR B 2 o/ L AHLIE £R VWK
160 mL, £ 121 CKTH 20 min J5 3% AR FI 5 mL,

HFEIEIR 40 do RPN R 48 h,
EiEWE s 20, HE SR, BRBORH I =



5 4 1]

SREAR, A5, VR AR ZEUE LRI ARIN A ELTH Aspergillus fumigatus SAS10 M Mg EE A =4 21

5L, FHHSEBNORKROBEER3IK, G4
R ORI, T8 AR ORISR . MY
ZRERE (200~300 H) AE)JZHT 58S, R H A k-
LR CHE (PRFLH M 100 : 0, 80 : 20, 67 : 33,
50 : 50, 33:67, 20: 80, 0:100) 4% Uk
B, BEASSERE S AR, MR AR 7 A (Fr.
A-Fr. G) REMWAEBH . S 25,
XF Fr. D i 2 il % HPLC #4708, W ahidih &
NE-7KARFR L R 60 = 40 55 BEPEE . Y3 2 mL/min,
BEMEA Y3 6; ¥ Fr. F i it 2 & HPLC BEAT
OB, VLB NG -IK AR B EL Ry 60+ 40 55 Uk
Wi, Ui 2 mL/min, fSEEEY5; ¥ Fr. HFETIE
MRERRHZMT, FA M-8R OEE (RFLE R 50:
50, 40: 60, 30: 70, 20: 80, 10:90, 0: 100)
FhRE VR, AH R AR A5 40 4 Fr. HI-H6, Xf H iy
Fr. HI, Fr. H2, Fr. H3, Fr. H4 43 5] FH 2 6l &
HPLC #4753 8, WahAH 40k S NE-7K, R
9100 : 0, 30 : 70, 30 : 70125 : 75, WK
2 mL/min, MHWMAEEEYT. 1. 2H14,

3 iR 500

3.1 EHRERE
T Bk SAS10 28 18S DNA JEFII &, I T 485 5
wr.

5

GGGGCTTCTACTGATCGAGGTCACCTTAGAAAAA
TAAAGTTGGGTGTCGGCTGGCGCCGGCCCGGCCT
ACAGAGCAGGTGACAAAGCCCCATACGCTCGAGG
ACCGGACGCGGTGCCGCCGCTGCCTTTCGGGCCCG
TCCCCCGGGAGAGGGGGACGGGGGCCCAACACAC
AAGCCGTGCTTGAGGGCAGCAATGACGCTCGGAC
AGGCATGCCCCCCGGAATACCAGGGGGCGCAATG
TGCGTTCAAAGACTCGATGATTCACTGAATTCTGC
AATTCACATTACTTATCGCATTTCGCTGCGTTCTTC
ATCGATGCCGGAACCAAGAGATCCGTTGTTGAAA
GTTTTAACTGATTACGATAATCAACTCAGACTGCA
TACTTTCAGAACAGCGTTCATGTTGGGGTCTTCGG
CGGGCGCGGGCCCGGGGGCGCAAGGCCTCCCCGE
CGGCCGTCGAAACGGCGGGCCCGCCGAAGCAACA
AGGTACGATAGACACGGGTGGGAGGTTGGACCCA
GAGGGCCCTCACTCGGTAATGATCCTTCCGCAGGT
TCACCTACGGAAACCTTGTTACGATTTTTTACTTC
CA

B E R SAS10 55 NCBLEUR FE AT U X I, i
PR B v B i e A AR L i A R S A
BLAST, Jf{#ifH MEGA7. Ot kb (&2), ik
A b2k 0] SAS10 J& T Aspergillus fumigatus .
3.2 HHERE

AW 1 AR 24, 0mg, ESI-MS:m/z 187.2

MG674663.1_Aspergillus_finmigatus isolate

KY926833.1 Aspergillus_fiomigaius_small
KUGBT8L1.1 Aspergiflus fumigatus_strain. FJAT-31045

KP131565.1 Aspergilius fumigatus strain ITHEM 13935

— KT826617.1_Asperillus_fimigatus_isolate_ 1052

MF580951.1_Asprgillus_fimigarus_ strain_UDE1295
KIOO1801.1_Asperillus_fumigarus_strain_R1
KM268716.1 Aspergilius_fumigatus_strain_ YCY2(1)

KUG6B7812.1 Aspergillus_fumigatus stran_FJAT-3

KP724998.1  Aspergillus_fumigatus_isolate 24L15T
KP131566.1_Aspergiflus_fumigarus_ strain_ IHEM_18963_isolate

KT223329.1 Aspergillus fumigatus strain D-1-3
KJ958365.1 Aspergilius fumigatus isolate X7
SAS10
KM268635.1_Aspergillus_fumigatus_strain_DYJ1(1)

KF494830.1_Aspergillus_fumigatus_strain_ ADG25
FI844610.1 Aspergillus_fumigatus strain_ FS160

KP131567.1_Aspergilus_firmigatus_strain_THEM_19376

K2 SASI0 M ALy
Fig. 2 The evolutionary tree of SAS10
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[M+H] *, 454 °C NMR #l'H NMR %%, ¥ b M
T2 CLH,0,, AR N 8. 44 g B ¥
R . 'H NMR (DMSO-d,, 400 MHz) &: 8.07 (d,
J=5.7Hz, 1H), 7.38~7.25 (m, 5H), 6.22 (dd,
J=5.8,2.4Hz, 1H), 6.18 (d, J=2.4 Hz, 1H),
3.89 (s, 2H) ; *C NMR (DMSO-d,, 100 MHz) &:
177.9, 168.1, 156.5, 135.7, 129.0(2C), 128.7
(2C), 127.1, 115.9, 114.8, 38.8. 5 ik [13]
BRI A Y 1 %0 aspergyllone.

fk&EY2: HEARNERBA, 3.4 mg, ESI-
MS: m/z203. 1[M+H]",[a]2 = +76. 6( 0. 1 mol/L,
CH,OH), %54 "C NMRF1'H NMR %45, i H >
TN CLH,0,, AN 8. EANAZ #EEHE an
F . 'H NMR (DMSO-d,, 400 MHz) &: 8.05 (d,
J=5.8Hz, 1H), 7.43~7.28 (m, SH), 6.42 (d,
J=2.6Hz, 2H), 6.21 (dd, J=5.8, 2.6 Hz, 1H),
5.48 (d, J=2.3 Hz, 1H);"C NMR (DMSO-d,, 100
MHz ) &: 177.7, 169.9, 156.1, 140.3, 128.3
(2C), 127.9, 126.6(2C), 116.0, 112.0, 71.0, 5
SCHRL 14 B A — 350, b B 2 55 0 (R)-2-
(hydroxy (phenyl ) methyl )—4H-pyran—4—one

&Y 3. mOBAK, 5.2mg, ESI-MS: m/
230.1 [M+H]*, %54 "C NMR #1'H NMR %4, ¥
Wi o720k CLH, NO,, AN N 9. TR
BRI . 'H NMR (DMSO-d,, 400 MHz) &: 8.79
(s, 1H), 8.55 (s, 1H), 7.77 (s, 1H), 7.38~7.28
(m, SH), 6.43 (s, 1H), 3.98 (s,2H) ; “C NMR
(DMSO-d,, 100 MHz) &: 177.7, 168.8, 163.0,
162.2, 135.3, 129.1(2C), 128.8(2C), 127.3,
119.3, 115.5, 38.3. 53¢k [15] Hodl A —
2, Wik &Y 3 %% N carbonarone A,

a4 BEOBA, 1.9 mg, ESI-MS: m/z
262.1 [M+Na]*,[a]% =-37.2(0. 1 mol/L, CH,OH),
454 °C NMR F1'H NMR %l , #EWH 4 700
C,H,NO,, NFIEE NS5, MR WMT .
'H NMR (DMSO-d,, 400 MHz) &§: 8.26 (d, J=8.2
Hz, 1H), 6.09 (d, J=2.2 Hz, 1H), 5.57 (d, J =
2.2 Hz, 1H), 4.34 (1, J=8.2 Hz, 1H), 3.80 (s,
3H), 1.88 (s, 3H), 0.88 (d, J = 6.8 Hz, 3H),
0.82 (d, J=6.8 Hz, 3H);"”C NMR (DMSO-d,, 100
MHz ) &: 170.8, 169.4, 163.9, 163.3, 99.8,
87.9, 56.5, 56.2, 29.9, 22.4, 19.2, 18.4. 5
MRL16 ) 5P AR — 2, (b EW 4% E N campy-
rone A,

k& 5. EOKHA, 3.5 mg ESI-MS: m/
254.1 [M+H]",[a]¥ =-17.3 (0. 1 mol/L, CH,0OH),

454 °C NMR FI'H NMR %48, #E b Hr 7 0
C H,NO,, ANHIFIE K5, FFMZME YT -
'H NMR (DMSO-d,, 400 MHz) &: 8.28 (d, J=8.5
Hz, 1H), 6.09 (d, J=2.2 Hz, 1H), 5.56 (d, J =
2.2 Hz, 1H), 4.39 (t, J=8.5Hz, 1H), 3.80 (s,
3H), 1.86 (d, J =3.2 Hz, 3H), 1.83~1.75 (m,
IH), 1.45 (m, 1H), 1.17~1.06 (m, 1H), 0.83
(t, J=7.4Hz, 3H), 0.78 (d, J=6.8 Hz, 3H);"C
NMR (DMSO-d,, 100 MHz ) &: 170.7, 169.3,
163.9, 163.3, 99.9, 87.9, 56.4, 54.9, 36.0,
24.6,22.4,15.5, 10. 8, 53wk [16] BEKA—
H, tLEY5%5E N campyrone Co

k&Y 6. BOIR, 4.7 mg, ESI-MS: m/
235.1 [M+Na]*, 254 "C NMR fil'H NMR ¢85, #E
Wi H4r 720k € H,0,, AN Jy 4. RN
BRI . 'H NMR (DMSO-d,, 400 MHz) &: 4. 36
(s, 1H), 3.37 (s, 2H), 2.40 (t, J=7.5 Hz, 2H),
1.99 (s, 3H), 1.51~1.45 (m, 2H), 1.43 ~1.35
(m, 2H), 1.32~1.26 (m, 4H) ; °C NMR (DMSO-
d,, 100 MHz) &: 166.5, 166.3, 143.5, 140.9,
60.6, 32.4, 28.5, 27.0, 25.2, 23.6, 9.3, 5 CHk
(17) % A -3, ke We X EN
asperfurandione A,

&Y T: FEEMR, 3.1 mg, ESI-MS: m/
279.1 [M+H]*, 454 “C NMR HI'H NMR %, #
Wi H 5y Xk € H,L0,, NEFEE K6, PRI
ISR . '"H NMR (DMSO-d,, 400 MHz) 8: 7.71
(m, 2H), 7.66 (m, 2H) , 4.28~4.16 (m, 4H) ,
1.70~1.59 (m, 4H), 1.43~1.31 (m, 4H), 0.91
(t, J = 7.4 Hz, 6H) ; "C NMR (DMSO-d,, 100
MHz) &: 166.9, 131.7, 131.5, 128.6, 65.0,
30.0, 18.6, 13.5. 5 CHR[ 18 [ %k 4ls A —3%, 1k
EW) 7% 5E N dibutylterephthalate

4 ZERATHS

X 1 MR ) TG Vi 5 1Y) TN A ELTRT Aspergillus
fumigatus SASTOHEAT A WE, ML A FER LY hL sy
BIIFEE 7B Y, 51 N Feg R 25 R 4 TR 26 4k
EW, U BT R A AR R A= i g B 2R A6 5 0
W 1o SCERIRGE , %2R0 G W ht 22 Fh B0 A i
JoE A AT B U I IR M, Wik A 1 G Bk
W (Candida tropicalis) VRSB E (ATCC
22019) A HAFREMPIEETENE " LAY 3R
HEEIRIE (Candida albicans) A7 4558 B 1A B
Y, X e EERE (Candida krusei) A HHRT
PIHITE Ve, W SR B XHE YR R (Dickeya



%4 SRR, . M A TRV LU R N A2 TR Aspergillus fumigatus SAS10 NI EHZS A ™ 4 23

solani van der Wolf) HA5 — & (W P il 76 4 5[]
BF, A6G W 12 X6 A AR i s 240 B 2 B v A
JERAMHNEE ", LB 3% K562 4 i A P EE b
HEETETE S LAY 6 R X AT E . B AR
BREAA A S BR R A MRS . TMEEY
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