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Abstract: The metabolites of an endophytic fungus Pseudallescheria boydii 132 derived from the
mangrove plant Myoporum bontioides A. Gray were studied. The monomeric compounds were
isolated from the fermentation product by the modern chromatography technology. The structures
were determined by spectral analysis. The antibacterial activity was tested via the dilution method.
Ten metabolites were purified including 2, 2'-oxybis (1, 4) -di-tert-butylbenzene (1) , livistone B (2),
simplicildone A (3), simplicildone B (4), botryorhodine B (5), (—)-regiolone (6) , citreoanthrasteroid
B (7), stigmast-4-en-3-one (8) ,succinic acid (9) and oxalic acid (10). Compounds 1,3,4,5,7 and 8
were isolated from Pseudallescheria sp. for the first time. Compounds 1,4,5 and 6 showed antibacte-
rial activity against Escherichia coli with O6 serotype and compounds 1 and 5 showed antibacterial
activity against E. coli with O78 serotype with MIC values of 50, 12.5,25,100, 100, 100 pg/mL,
respectively.
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Fig. 1 The structures of compounds 1-10
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Bruker Biospin AV 600 4% i He 4R I 154X, MDS
SCIEX APCI 2000 ¥ Jit % FH{X , Horiba SEPA-300
eI . GF254 )2 1 200-300 H A3 )2 #r Ak i (75
5 e fE TS\l ), Sephadex LH-20 %t it (GE
Healthcare) , HAMIXF] 44, Pseudallescheria
boydii L3247 &5 A w M M Fr, 384 PCR Y 1S FLIE
WA ITS ZE R IX B, I % fili NCBI AU} /7 Blast 44
K5 MK646016. 1 B #R 4T L (HHLLEE 99. 82%) 4
FE, KIBITHE (06,078 IMLTHA) 51 HA4ER A&
K2 RARGEIR A SR AR =, T4
b KA AR RE TR 2B -
1. 2 HMABEZRSS

SR 5 SCHRAR [A) G FROR B 3R 38 ™ 5 3R R
KMEEFRATIA], W KB QB3 VK, IR 4

REEI 31, 2 g, I H R AR ) o B
B g s 1 (5.1 mg),2 (3.5 mg),3
(2.2mg),4 (2.3 mg),5(6.1mg),6 (1.8 mg),7
(3.2mg),8(2.6mg),9 (60.4mg),10 (35. 1 mg).
1. 3 mEEENK

A5 R DA 1~8 (41 %) 06,
078 IfiL 1§ # K % #T W ( Escherichia coli O78
Escherichia coli 06, W [ I MEHEA: YR A R
ocE) PR E, D/ MR (MIC) KRRt
AR, HSLAIRDEERHPEXT IR, P47 E 3 IR
1. 4 KGR EE

Y 1. C,H,0, #EIRY), ESI-MS
m/z 394.36 [M+H]", '"H NMR (400 MHz, acetone-
d)67.57(d, J=8.6Hz, 2H), 7.47 (d, J=2.5
Hz, 2H), 7.26 (d, J=8.6, 2.5 Hz, 2H), 1.37
(s, 18H), 1.30 (s, 18H)."”C NMR (100 MHz, ace-
tone-d,) & 148.6, 148.2, 139.3, 125.4, 124.9,
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119.9, 35.5, 35.1, 31.7, 30. 6.

R4 2. C . H,0O,, HEKAK, ESIMS m/z
317.14 [M+H]", '"H NMR (400 MHz, acetone-d,) &
6.65 (s, 1H), 6.53 (s, 1H), 5.06 (s,2H), 2.39
(s,3H), 2.38 (s,3H), 2.14 (s, 3H) . "C NMR
(100 MHz, acetone-d,) 8 166.0, 163.9, 161.4,
153.4, 144.8, 144. 5, 143. 8, 128.2, 116. 4, 116. 3,
115.4,114.9,113.7,56.1,21.2,16.8, 9.3,

R 3. CH,0,, T, ESIMS m/z
353.1 [M+Na] ", 'H NMR (400 MHz, CDCI,) &
8.40 (s,1H), 6.62 (s, 1H), 6.43 (s, 1H), 5.04
(s,2H), 4.87 (s, 1H), 3.52 (s,3H), 2.46 (s,
3H), 2.33 (s,3H), 2.23 (s,3H) . "C NMR (100
MHz,CDCI,) 6 163.8,161.0,160.3,151.2, 145.5,
143.8, 143.7, 127.0, 116.7, 114. 6, 113.5, 113. 5,
110.7, 68.2, 58.9, 21.4, 17.2, 9.3,

¥ 4. C,H,0,, TLE K, ESIMS m/z
345.1 [M+H]", '"H NMR (400 MHz, acetone-d,) &
6.67 (s, 1H), 6.53 (s, 1H), 4.85 (s, 2H) , 3. 64
(q, J=17.0Hz,2H), 2.38 (s,3H), 2.38 (s,3H),
2.14 (s,3H), 1.19 (t, J=17.0 Hz,3H) ., "C NMR
(100 MHz, acetone-d,) & 163.3, 160.7, 160.3,
153.4,146.9, 145.4, 144.5,128.3, 116.3, 115. 6,
114.8, 114.1, 113.6, 66.7, 62.9, 21.3, 16.5,
15.5,9.3,

R 5. C.H,0,, Tk, ESIMS m/z
313.1 [M—-H] , '"H NMR (400 MHz, acetone-d,) &
10.72 (s, 1H), 6.76 (s, 1H), 6.58 (s, 1H), 2.50
(s, 3H), 2.34 (s, 3H), 2.17 (s, 3H) . "C NMR
(100 MHz, acetone-d,) & 194.6, 166.3, 165.9,
162.5,154.7,154.1,144. 1, 143.3, 128.1, 117. 8,
115.7, 114.1, 113.9, 111.7, 22.2, 17.0, 9. 4.

i 6: CH,0,, Tk, ESIMS m/z
179.1 [M+H]", [a ]’ =-4.2 (¢ 0. 10, MeOH) , 'H
NMR (400 MHz, acetone-d,) & 12.46 (s, 1H) ,
7.53(dd, J=8.4, 7.2 Hz, 1H), 7.12 (d, J=17.2
Hz, 1H), 6.83 (d, J=8.4 Hz, 1H), 4.89 (dd,
J=28.5,3.8Hz, 1H), 4.71 (s, 1H), 2.74 (m,
1H), 2.67 (m, 1H), 2.33 (m, 1H), 2.13 (m,
1H) . "C NMR (100 MHz, acetone-d,) & 204.6,
162.4, 147.1, 136.6, 117.4, 116.2, 115.3,
66.8, 35.0, 32.7,

R % 7. C, 1,0, JC & ik ¥, ESIMS m/z
393.3 [M+H]", [« |’ =+23.5 (¢ 0. 10, CHCL), 'H

NMR (400 MHz, acetone-d,) 8 6. 64 (s, 1H), 6.63
(d, J=9.6 Hz, 1H), 6.47 (d, J=10.0 Hz, 1H),
5.31 (dd, J=6.4, 4.8 Hz, 1H), 5.27 (dd, J =
7.1Hz, 1H), 4.04 (m, 1H), 2.97 (dd, J=16.5,
5.2 Hz, 1H), 2.81 (m, 2H),2.80 (m, 1H), 2.45
(dd, J=16.3, 7.6 Hz, 1H), 2.17 (s, 3H), 2.02
~1.86 (m, 5H), 1.75 ~1.46 (m, 5H), 1.30 (d,
J=11.8Hz, 3H),1.16 (d, J=6.6 Hz, 3H), 0. 96
(d, J=6.8, 3.0 Hz, 3H), 0.86 (d, J=6.5 Hz,
3H), 0.58 (s, 3H) ., “C NMR (100 MHz, acetone-
d,) 8 140.1, 137.3, 136.3, 135.6, 133.1, 132.3,
132.0, 131.2, 124.6, 123.8, 67.7, 52.6, 51.1,
44.3, 43.7, 41.8, 37.2, 33.8, 32.2, 30.3,
28.7,22.6,21.2,20.3,20.0, 18. 1, 14. 4, 11.7,

R4 8: C,H,O, JTLEMRY, ESIMS m/z
413.4 [M+H]", [a[®=+39.2 (¢ 0. 10, CHCI,), 'H
NMR (400 MHz, CDCI,) § 5.72 (s, 1H), 1.18 (s,
3H), 0.92 (d, 6.6 Hz, 3H), 0.86 (d, 7.2 Hz,
6H), 0.82 (d, 7.2 Hz, 3H), 0.71 (s, 3H), 2. 45~
1.03 (m, 29H, A% 1. 18 (L% 1. 6 FF T K65
2 ).""C NMR (100 MHz, CDCIL,) 6 199. 5, 171.6,
123.0, 56.2, 55.6, 53.6, 45.5, 42.6, 39.1,
38.4, 36.7, 35.6, 35.2, 34.5, 33.7, 33.5,
32.6, 29.7, 28.3, 26.2, 24.3, 23.6, 21.0,
19.7,19.1,18.9, 17.5, 12. 1, 12. 0,

i 9. CHO, ik, ESIMS m/z
119.1 [M+H]", 'H NMR (400 MHz, DMSO-d,) &
12.15 (br s, 2H), 2.40 (s, 4H) . "C NMR (100
MHz, DMSO-d,) § 173. 4, 28.9,

R 10. CH,0,, Tk, ESIMS m/z
91.0 [M+H]", 'H NMR (400 MHz, DMSO-d,) &
13.75 (br's, 2H) ,"*C NMR (100 MHz, DMSO-d,)
5161.1,

2 HiR5ihe

ESIMS i m/z 394.36 [M+H]", 'H NMR i 6
7.57 (d, J=8.6 Hz, 2H), 7.47 (d, J=2.5 Hz,
2H), 7.26 (d, J=8.6, 2.5 Hz, 2H) 3 H Ak ¥ 10
B BB AW BRI 1A 2 DX FRAY 1,2,4-—
BURFEIR,6 1.37 (s, 18H), 1.30 (s, 18H) (KT
KRy e BIAFEAE 4 DBUT 2L, °C NMR 5 W22 2] §
148. 6, 148.2, 139.3, 125.4, 124.9, 119.9 6 4
HEWGES, &EnTFRCH OB A 2
AXF R R I AE Bl R i, 53¢
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BRLT10IXT IR, ot A — 3, SE i k2,2 -
oxybis(1,4)-di-tert-butylbenzene.

R4 2 1 'H NMR i 8 6. 65, 6.53 [ i
I PC NMR {68 113, 7~163. 9 1) 12455 &bk, M
FEAE 2D TR IR, 166. 0 SRR 2ER% . 'H NMR
7%2.39 (s, 3H), 2.38 (s, 3H), 2. 14 (s, 3H) &3
ANBURTE R IR F B H 5,506 (s, 2H) & 5A SR
FEME R T 3L . 254 ESIMS B 8 4% (0 A 6 43
TR, FRIRME RO E R R, 53
MR 1T IR, BRI —3%, %55 M livistone Bo

R 3 19 'H NMR 3% Ll AR 2 2 05 141
A5 63,52 (s,3H) o X FL I A 848 2 211
HAtb 25+ poo—20, HibRiy 3 & 29 m 14
FRHASR T ST Y, Sk [12] XHE,
B A —3, %4 simplicildone A,

R 4 19 'H NMR 3% H ARG 2 2 16 3. 64
(q, J=7.0Hz, 2H), 1.19 (t, J=17.0 Hz, 3H) #
LAKARS, ESIMS i BnFi & e & £ 1 28
B AR 73 ot B, AR H8 Ak 27 57 B& AE 7T 400 25 1] B i
CRFEEREAE R Wi b, H3cwk [12] XTRR, 2K
PEFEAR—F, %5 M simplicildone B

Y1 5 1'™H NMR % 6 10. 72 (s, 1H) & "°C
NMR %6 194. 6 tLfUH 2 Z 3 1 gL, [FIA) S
LR (5, 4.85, 8.56.1) TEHTH 'H
NMR & PRGOS S, Hi b 0 A 4 5 2 AR
Yy 2 B S R SE R AT AR, SOk [13] X
M B AR —F, %554 botryorhodine B,

R4 6 19 'H NMR 1% 6 7. 53 (dd, J = 8. 4,
7.2Hz, 1H), 7.12(d, J=17.2Hz, 1H), 6. 83 (d,
J=28.4 Hz, 1H)JERIF L H LRI 34LE . TN
KGR 'H NMR (S5 H R, KA 24
FRHE, §12.46 (s, 1H) 25T o0+ N A
BE, 471 (s, 1) 2T 14 E, "C NMR S
162.4,147.1,136.6,117.4,116.2,115. 3 FEK A IA
TARIRBAETE, BAMEBRA 13 (5204.6) ,
I NERIEMTHIE (666.8) MA 240 TWHIL (8
35.0M132.7) {55, YRR L et 5
SCHR [14] fRIEHA—F, %58 K (-)-regiolone.

FRIFH 7 19 'H NMR 3% 8 6. 64~5. 27 45 54> WU
A5, "C NMR 6 140. 1~123. 8 45 10 /> X 4k
f, HEDTTEE S A K . 'H NMR % 8 4. 04 (m,
IH) Z2ERENRHPEFES, 62.17 (s, 3H) &
8 1.30~0. 58 Z [ B4 4331 o 3 114 5 4 & 6 4 HH
5%, PEut 5k 15 1A M A Je LTt

FERE XS L FEA—2L, %% M citreoanthrasteroid B,
97 8 1) 'H NMR i 7E 8 0. 71~2. 45 371X
A7 GEE BRI 2 . AL . 3
55 ) LA B LA KK R ) °C NMR i 8 12. 0~
56.2 M filk ¥ 5 LR A BERREAE ) & 1, o
8,1.18 (s, 3H), 0.92 (d, 6.6 Hz, 3H), 0.86 (d,
7.2 Hz, 6H), 0.82 (d, 7.2 Hz, 3H), 0. 71 (s, 3H)
EONHIEAES . MAh, 6,5 72 (s, 1TH) &M H
{55 ; "CNMRiE5199.5, 171.6, 123.0UiHIfF
AR H SRR, Peik 5 Sk [17)
XTRE, BB, % O 40 -3

R Y 9 1 'H NMR 3% 8 12. 15 (br s, 2H)
2.40 (s, 4H) R I H MIEZR I W H RS,
A3 T PC NMR 1% 6 173. 4 B R EL05% F1 28. 9 iy
WHIAGFS, 454 ESIMS m/z 119. 1 [M+H] )43
FB TR 5 Scmk (18] xR, i A —2,
YENT IR,

2357 10 9 "H NMR % 6 13. 85 (br s, 2H) J&
BRILHAES, X T °C NMR#ES 161. 1 (155 H a5k
55, 454 ESIMS m/z 91.0 [M+H | 50 T8 114
JES3CHR [19] X8, FdliiA 3, SoE R,

i 1,3,4,5,7, 8 5 KM Pseudallesche-
ria BB, FE T ZEBEMREETYE.
R A T A P 2 Fn 3 EL AT B R R S R T
PE 2 AR 5 B YU R ZE AT I Bacillus subti-
lis. W8 W Aspergillus terreus . S04k J] H Fu-
sarium oxysporum 1% TE K 30 Hl N F B 5096 40 o
(Hela) . JBA#kN B4l (HUVEC) . &7k 8EE
FIME A i (K562) MaaaaeH ", Ry 7 5HA
P AR E Staphylococcus epidermidis , [y=s
ZEJEFT 1 Bacillus cereus . R\ LYK E Vibrio para-
haemolyticus T 1 M £ e IR ER B4 il v v =, (H
i A DL T 43 B8 A R A 0 K R AT TR T 2 A AT 5 1 3
ASCEHEMNALE R BoR, R 1,4,5,6 X7 ABUHR
P 06 IfiL 7 % K Mg #T B MIC 439 4 50, 12,5, 25,
100 wg/mL, R 1, 5% & Bow itk 078 1L Ak
Ji% KT 7 MIC #4100 wg/mL, H: 43 Frill MIC {H
15 T 200 pg/mL (FHAA: X IR Sk /807 % X 06 Fil 078
Mg AR MIC 435128 3. 13 F16. 25 pg/mL) o
R 4,5 % 06 B K A #F B I M AR XT38, H 2%
& A R 5 B TR S R 2, iRk
I HE | EEILAE, D] R 5E T IR BT O6 IiLE
RV W AT R e A ) T R 5 s s h R . &
KA FF 2 o BOR P R A R TS R & s, 2
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