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B E. 180 hEMMEHAE AT Aspergillus sp. SCSIO 40435 KBRS =4 o B K 2 BRITH
Rk, [Z R YR RABBERA-FHRESBMBAEWA LT, KA LB % KA 4% % (one strain
many compounds, OSMAC)* 5B B ARSATIF S Tk, FFRMIERA T BEAT A H LB~
M RATIVE F AT, BT ITS M F L2 E M A SCSIO 40435 694 K ds, E/ $ 47 & F &
MEALIR A b o B LA AR A4, SHA) B &P K% F B (HRESIMS. 1D #= 2D NMR. # 44 X-ray
PTa R )R RS LM, RE, RAKE W AR IR AE W 637 8 & AT IRAE .

[4R] AHEMPER T BFE] 19 RERALD, LOKFSHEMFITHERIN, Hik
&1 AR E S LA S AP0 H M) B Ak SCSIO 40435, A ITS MG 54 52 AwEE
A H (Aspergillus sp.), H—FNELLBE Yt 5 BELT 4 M ZFERENSH: dicandidusin
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Abstract: [Objective] To investigate the antimicrobial activity and secondary metabolites from the
coral-derived fungus Aspergillus sp. SCSIO 40435. [Methods] The coral-associated fungi were isolated
by dilution-plating method. One strain-many compounds (OSMAC) approach was used for the analysis
of metabolite diversity, and the antibacterial activities of fungal metabolites were tested via the standard
disk diffusion method. The bioactive strain SCSIO 40435 was identified by rDNA ITS sequence
analysis. The active metabolites of Aspergillus sp. SCSIO 40435 were isolated and purified from the
crude extract by chromatographic methods, and their chemical structures were characterized by
HRESIMS, 1D and 2D NMR, and single crystal X-ray diffraction analysis. The antibacterial activities
of the isolated compounds were measured by the broth microdilution method. [Results] A total of
19 fungal strains were isolated from corals in the South China Sea. The strain SCSIO 40435 with
abundant products and multiple antibacterial activities was screened out and identified as
Aspergillus sp. SCSIO 40435. Four p-terphenyl compounds were isolated from the crude extract of
Aspergillus sp. SCSIO 40435 and identified as dicandidusin A (1), candidusin A (2), terphenyllin (3),
and 4"-deoxyterphenyllin (4), among which compound 1 is a new p-terphenyl homodimer. In addition,
the single crystal structure of compound 4 was obtained for the first time. [Conclusion] This study
demonstrates that corals from the South China Sea are rich in fungal resources and have the potential to
produce novel active secondary metabolites, which are expected to become an important source for

drug discovery and development.
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X-ray Fan AT 0 BOIE B, BiE W
dicandidusin A (1) # % = BEZE R JE — R 1A,
2-4 JEHLE Y, 358 candidusin A (2).
terphenyllin (3)# 4”-deoxyterphenyllin (4), 24 3C
3 i 75 )8 EL 1A Aspergillus sp. SCSIO 40435 1y
3 18 0 108 S LR AR 1 1) 40 15 M8 E T
.

WEERE

1.1 ##
1.1.1 #mEKIR

A b [ R 2 B R Vi 1 T A
e AR PR T rh E g, AR RAE 5 51 R
BT RR SRR AT, RAFT 4 °C, Rikiz
WS E AT HE &
1.1.2 EFE

(1) TR A3 5 [ A 4 5 0

PDA }iFrSk(g/L): TR MK 24, 3
EH 20, MEEh 30, GPSA Hi3Rkk(g/L): Hi%iHH
10, MEEAM 1, ATEPEER 10, K.HPO,
10, MgSO, 1, FifigH 20, WLk 30, pH 7.0-7.4,
- R =2 (g/L): T 10, BEEA K 10,
KNO; 2, NaCl 2, K,HPO, 2, MgSO,-7H,0 0.05,
FeSO,7H,0 0.01, CaCO50.2, Bk 20, ik
30, pH7.0-7.4,

(2) TRIPR A R o 45 77 ik

PDB }i 373 (g/L): A EEMIK 24, 1
630, JOKRFEFREL: JOK 10 g, #ER 045 g,
UK 15 mL. /POKRERFREE: /oK 10 g, MR
0.45 g, 781K 15 mL, IR W 10 ¢,
3 0.6 g, 751M/K 20 mL,

(3) 1BV A O o 4 9 2

LB #5573 (g/L): BREM 10, EEREEE
¥ 5, NaCl 10, % pH 7.0,

MH 5383 (g/L): KIS E ARG 21,

<l actamicro@im.ac.cn, & 010-64807516

1.1.3 $ETREME

I3 D B 4 . KW T (Escherichia
coli ATCC 25922), 481 (04 2 EK B (Staphyloccocus
aureus ATCC 29213), ¥ 2F 04T 18 (Bacillus
subtilis 1064) , ]S K 3 ¥ & (Acinetobacter
baumannii ATCC 19606), ifif FF 42 P4 Ak 4 8 (2 4
%?ﬁk(Methicillin—resistant Stphylococcus aureus
MRSA ATCC 43300) A1 &t ER i (Micrococcus
luteus SCSIO MLO1),
1.1.4 FERFANEE

PCR #"1#{% (Thermo Fisher Scientific ABI
Veriti 96 well &, fE[E Eppendorf A H]); £
REHAXEKRHEYG-C, KOLKFE] ); @
A% ILYR I (Bruker AVANCE 700M %, 7 [
Bruker /2 Hl); S4B ©ATHS B BT (Bruker maXis,
5 Bruker A H]); AR (100-200 H,
M 5T A iR BT A PRS2 i
(HS-GF 254, MBI AHERIF LB RA ) &
HOB A Y (Agilent 1260, FE[E Agilent /A
Al il R RO A €2 1% {X (Hitachi Primaide,
HAHSLA A ); 63+ (Phenomenex ODS
column 250 mmx10.0 mm, 5 pum; Phenomenex,
USA); FiFRAEMI0L, 1L £ 18 F BT d bl
AR 3 ALl O BT A |
HoAdu3sGR 24 2 = o A i O M AR 73850 )
1.2 HE/S B

ReRAEFIRAE M E TR T, & 75%
LW B A BT I BT UM AL i 29 10 g, BT A%
A B K N T KRBT, X H SR T
TH UL, I C K A I FE DR AR i 78 20 TR, 15
AW . FER A R R 107, 1072,
FEBAR I I 200 pL i 31 o3 25 B SR 5L i P AR I
M= ERA IR, WTIRET 28 °C
B A B B R SR 7-30 d, M3 d AW
S VR AR AOIRZS o BT A K H AR LR R TR 2
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T PDA VAR |, JF 24tk B 2R 15 461
AR o
1.3 EMK & B0k & & 1K

B0 AR B0 R W AR R 2 PDB IRAA
B33 (50 mL/250 mL), 28 °C. 200 r/min #%
iR 2 d BN RIS FRIF P, HAEKR
TR F I L 10% (V1 V) RYFERR 4R 22 3 ]
BRI, FE IR 30 do U A ARRL L
(VIVy 1:1 In AT EiR s B, e T, $EHuy
G2 0. — 1 W BEES %, HPLC SRR ;
T — Gy $E B I DMSO it i 20 mg/mL 7%,
IR FUEAC R B 10k U IR A T 30 TR T P 07 3k
1.4 EE SCSIO 40435 E ML E
1.4.1 EREEZ DNA 2EK ITS £EFHF7
118

1) FF L T i TR 4 DN HR G 7] 2 12 B AR Bk
MR ZH DNA, LLdH 519 ITS1 (5'-TCCGTA
GGTGAACCTGCGG-3")#l ITS4 (5'-TCCTCCG
CTTATTGATATGC-3")XF Bk ITS XA 193 .
PCR ¥ {A& & 4 20 uL: ddH,0 13 pL, 1 ng/uL
) DNA B4 0.5 uL,2.5 mmol/L ) dNTPs 1.2 uL,
5xFastPfu ZZ MR 4 uL, 5 units/uL A% FastPfu i
0.4 uL, 10 pmol/L ¥ ITS1 5[4 0.5 uL, 10 pmol/L
) ITS4 5149 0.5 pL. PCR F2/% J : 95 °C 5 min;
95°C 40's, 55°C 35s, 72 °C 1 min, 30 PMEH;
72 °C 10 min, PCR =¥ M ERHEYH ARG
RN vl e gidl, 58 iy .
142 RHEEEHWH

FIAZ AT SeqMan Kl 77 15 21 (1) )7 51 25 5
PEAT IR PF 42, M DEEE AR B0 58 3% 7 A 1
NCBI %4 & £ 47 BLAST e X}, 3 #5 R P ik
He HEAREENWEEIENSE T, T
AH L T R 9 77 50 R B .l # MEGA-X
PAAR 7 (neighbor-joining , NI)X} & ¥k 1T R 48
R,

1.5 ETB& Aspergillus sp. SCSIO 40435 X

AR EMAR & B2 FOZ= BY
W THER Aspergillus sp. SCSIO 40435 3

% PDB AL 3737471 (50 mL/250 mL), 28 °C,
200 r/min PR HiF7 2 d VERHOR A& R 7 10 A
T, B RAFRR T LL 20% (V7 V)R RN
WM R 15 kg JORBEASE RIS, #E TR
30 do WEREARLMAT L (V1Y) 1:2 In AN =
PRI 3 UK, Wl R AR LSO B o K 3 IR 4
BEAH, KiEE, CROBRFER 3 Ik, 4%
FEHe 4R 5 3R A% 118 g HLIZE -
1.6 ET& Aspergillus sp. SCSIO 40435 /1
EERBRE RIS B

PR O BRFEBGRAL(118 @), ZRE e AE (3 i
JE M (EAT-H B . 100/0, 95/5, 90/10, 85/15,
70/30, 50/50, 0/100), i)z AL (TLC)K:
W, 454 HPLC Skl & 371518 43 Fr. 1-Fr. 4,
Hrr Fr. 1| SRR A, Ak 2R
(100/0, 5/1, 4/1, 7/3, 6/4, 5/5, 3/7, 2/8, 0/100)
LI K 2.1 2 TR/ %(100/0, 7/3, 5/5, 3/7, 0/100)
BEEEVEIG . 248 TLC X HPLC Z3Hr& 3845 11 4
T85> Fr.1-A—Fr. 1-K, HH Fr.1-F & A+ &
3% (0DS), RHME/IKIER (A #: 0.08%
HCOOH/H,0; B #H: CH;CN)EREEBENL (VE: Va=
5:95-95:5, ¥ 10 mL/min)f3%] 20 M4
Fr. 1-F-01-Fr. 1-F-20. Fr.1-F-08 % ¥%¢ % {6 3%
(Sephadex LH-20), R JH&5/HEE(L:D)IKRT
#| 4 MESY Fr.1-F-08-L1-Fr.1-F-08-L4, H
Fr.1-F-08-L4 £ F il & W AH, DLOIE/KIK R
(A #H: 0.08% HCOOH/H,0; B #H: CH;CN)%f
FE VR (0-15 min, 50% B #H; 15-25 min,
50%-70% B #H; 25.1-33.0 min, 100% B A5
FMEEY 1 (2.9 mg)FfLEY 2 (46.1 mg).
Fr.1-F-08-L3 £ Y il 20 M, LA IE/KIK R
(A #H: 0.08% HCOOH/H,0; B #l: CH;CN)%
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FREEVERT (Ve:VA=50:50)/32{LE&4) 3 (25.2 mg).
W18 5y Fr.1-D il LSk, kS Elb e 4
(41.0 mg). L&Y 1-4 Z5H9 A 1,
1.7 ET& Aspergillus sp. SCSIO 40435 /1
KR AR PR TE MR

KR R R R ER S Y 14 1
/MR (MIC) . ¥ b5 YL DMSO b i
FIC B &4 5 Ky 2.56 mg/mL BN, —20 °C £
55 o 72 96 LAk L5 1 FI Rl A MH ¥/
RS FRIE 200 L, 55 2 HIA9EFLINA MH A
B3R 100 pL, 55 3 FIA0A 190 pL MH AR K:
Fidk, HARHIA MH SRR FR3E 100 uL.
SRIGTESS 3 FNAEFLIMARE S BER 10 pL, RO IR
A7, PSS 3 FIMEEL 100 pL ARSI 4 51, &
WIRA], RIFRRAET 2 BRI 12 41, i
J& 1 5H 100 pL 5725 o 4% BRIEAE 5 v 43 b
A DMSO FIFRH T 2 A1E R 4 B4 .

FHTCTR I MH AR B 3% B0k B 35 0 10 R TR
ke 1 000 1%, BRES 1 2 AN LI AR B T W

100 uL, fHALEPIRLHEE 23500 64.0. 32.0,
16.0.8.0.4.0.2.0.1.0.0.5.0.25.,0.125 pg/mL.
DA SEBG AR 3 44T, 37 °C #55%. 16 h
JE MR TR ARG O, %80 CLST HhH AR e
e W TR 245 0 1) R A s R T I 2 s T,
FEAPEA: 0T BRAR LB, 10 80% A e A= KA 24
Yk R Z R H 1) MIC,

2 BERXR504

2.1 EHRBISBEEEMHIR

X B ARAT Y 19 BRECER 23 50K H 3 Ff AN [)
A BT AR FRILCOROK | /K B gie 2 B R ) B 3
ik HPLC-DAD Fa il A b i AL 22 2 ek, Jl it
AR LIRS TE, KIE K SCSIO 40435
A UBARE P - (K 2), HXF 4 Fhg 2= G EH
PED : AR 2R AT 18 (Bacillus subtilis 1064), 43 #;
08 2 BR 18 (Staphyloccocus aureus ATCC 29213)
TS FF 420 P4 AR 4 85 €6, 45 45 BR 7 (Methicillin-resistant
Stphylococcus aureus MRSA ATCC 43300)7F/1

(M)

(ii)

(iii)

00 25 50 75 100

& 2

125 150 175 200 225  25.0

t/min

E & Aspergillus sp. SCSIO 40435 % E£H1Z ¥ B HPLC #0447

Figure 2 HPLC analysis of fermentation extracts of the Aspergillus sp. SCSIO 40435. i: rice medium; ii:

millet medium; iii: oatmeal medium.
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M ER B (Micrococcus luteus SCSIO MLO1)#4
HA AT, HE X Al 5 25 S B A e 11k
BRI A0 AR BGER (R D KRR SCSIO
40435 ) 1TS P45 RAE NCBI Kdfa J h kAT
BLAST X, Ff T #hlml Pk 45 1 91 #g At ik
R o4 (B 3), K BLURFR SCSIO 40435 (1) ITS
55 Aspergillus candidus (MT524443.1)94H

RIPERE, LA 100% AT 5 BE RAE— D03 3. 56
DL BT as R, Rk E N Aspergillus sp.
SCSIO 40435,
2.2 ET& Aspergillus sp. SCSIO 40435
WEMEMETE

3 25 KOK [ R B RIS L Aspergillus sp.
SCSIO 40435 HATHOR L, Irhoregfas] 4 4

Fz 1 EH Aspergillus sp. SCSIO 40435 =M A B iZF AR EZRAMEINEEHELER

Table 1
Gram-positive bacteria

The antibacterial activities of fermentation extracts of Aspergillus sp. SCSIO 40435 against

Indicator

Crude extract Bacillus subtilis

Staphyloccocus aureus

Methicillin-resistant Stphylococcus Micrococcus luteus

1064 ATCC 29213 aureus MRSA ATCC 43300 SCSIO MLO1
Rice medium ++ + + e+
Millet medium  ++ + + +
Oatmeal medium + ++ + T
Vancomycin ++ ++ T+ T
Trimethoprim +++ +++ +++ o+

+: 0<d<7 mm,; ++: 7<d<12 mm; +++: 12 mm<d.

100 |Aspergiilus candidus (MT524443.1)
51 SCSIO 40435

49 |_ Penicillium pimiteouiense (MF039213.1)
100 Penicillium citrinum (MT000374.1)
r Aspergillus versicolor (MT609910.1)
86 100 l—Aspelgillys sydowii (MTS582755.1)

100

100 Cladosporium halotolerans (MT530324.1)
Cladosporium parahalotolerans (MT032473.1)
| Pseudocercospora pseudomyrticola (MK876405.1)
100! Pseudocercospora indonesiana (MH863211.1)

97

Acremonium pinkertoniae (NR 159611.1)
~ Parengyodontium album (MT626052.1)

100— Parengyodontium album (MF776574.1)

|A[ternaria angustiovoidea (MK910060.1)
100! dlternaria alternata (MT453271.1)

0.05

Cerrena unicolor (MN002866.1) outgroup

3 ET& Aspergillus sp. SCSIO 40435 £ neihgbor-joining (N-J)i# {4 #
Figure 3 Neighbor-joining tree of strain of Aspergillus sp. SCSIO 40435.
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i =B 5 - dicandidusin A (1), candidusin
A (2). terphenyllin (3)#l1 4”-deoxyterphenyllin
4), HfbEY 1 X =R AR R AR H ik
“Y.
2.2.1 FUEMELERR

&M 1 KA ETCETE A, EEF&
433 L I8 55 53 (HRESIMS) i 7R o vfE 4+ 1% F
W& A m/z 703.178 6 [M+H]" (C4oH3, 01, THEAE N
703.181 0), AEAE R 26, /b &9 119 'H.
PC NMR LUK HSQC (% 2, I SHEHA
2AEHIE . 64 sp” R bR B 3L L 12 42k
M3 MNMEREFES, (TR ARE 5
—F, FOREAY 1 ATREE IR R AR, X
Bt g s it — 20 br kR SALE Y0 1 IR E
SE 4164 Y Candidusin A (2)F A% G B & BE
FRL, AR Z A E FAEY 1 12 BT —4 sp?

%2 k&% 189 "HF C NMR £#E(DMSO-dg)

ZAL B R H (8 6.76, H-17; 6c 114.8, C-17),
FEW 18 C-17/C-17'H%E . BT 19 3 A4NE
K550 TR —4b, FILJeEF A HMBC
FHIE (B SHAIWT —RARMERALE . b 1 1)
NOESY #H3¢, &3 H-5, H-14 5 H;-20 HH %
(& 4A, E S1), FRILAED 1+ 2 4 sp” 4k
BRI EE A BT C-14 (B4, 7.29; dc, 102.4)
K C-5fi(0n, 6.63; dc, 105.1), FEMUESLILE
Y1 By 2 ASRksE s C-17/C-17 M, 4
AR 1 MRS S e 7P msit . 1k
AW 119 DY DR A OR A T BE HLAT
F, XA 1 i EE T E, &I
HEGAE I M ZE(—0.000 7°), [aly-2 (¢ 0.025,

MeOH), M A IMEIER. X FHEW 11
TR, RXHEAT TR &5, A
He TAEEW 1 A A LA 4B): fbE

Table 2 The '"H NMR (700 MHz) and '*C NMR (175 MHz) data of compound 1 in DMSO-d;

No. dc, type oy, mult (J in Hz) COSY HMBC (H to C) NOESY
1 136.0, C

2 148.5,C

3 109.6, C

4 148.9, C

5 105.1, CH 6.63, s C-1,C-3,C-4, C-7,C-13 H-20
6 128.3,C

7 129.3, C

8 130.5, CH 7.33,d (8.5) H-9 C-6, C-10, C-12 H-9
9 115.1, CH 6.80, d (8.5) H-8 C-7,C-10, C-11 H-8
10 156.5,C

11 115.1, CH 6.80, d (8.5) H-12 C-7,C-10, C-9 H-12
12 130.5, CH 7.33,d (8.5) H-11 C-6, C-10, C-8 H-11
13 115.1,C

14 102.4, CH 7.29,s C-13,C-15,C-16,C-18 H-20
15 145.3,C

16 147.3,C

17 107.4,C

18 151.2,C

19 60.2, CH; 3.49,s C-1

20 55.8, CH; 3.99,s C-4

10/15/16-OH 9.43,s

The first line means the atomic number of compound 1.

<l actamicro@im.ac.cn, & 010-64807516
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B) O~ _OH 0. _OH

NH, 6}
Transamination
—_—

OH OH
L-tyrosine 4_hyd|~0xy_
phenylpyruvic acid OH

H p—
NI} E g
OH
2
O/
2a 0] .
J Oy
OH
O
/
2a

4 LEY 182D NMR HXEREEYENBEZHES
Figure 4 Key 2D NMR correlations and proposed biosynthetic pathway of compound 1. A: key 'H-'H
COSY, HMBC and NOESY correlations of compound 1; B: proposed biosynthetic pathway of compound 1.

Y1 AEY G RGEIRT I AR, 1EA YA
BIRZ K AT AL R 4 RN ER

2 4RI ERR ARG, RO =R AT,
ZMREEE A R K SEIE B R A
eaw 2™, fbE ¥ 2 FTRETE P4SO SAUTLRE I i
THIE A AL G W) 2a, 21> 2a KB A L
4 IR BT A& 9 129, C4RIE Y P450
AACEY LT | K1 A S POy 28 AT
SN BTN C-C B, - FIRIAY . Ak
T A S TP DR Ay B SO A

il , HAxH AR,
222 BHUEMEHLETE
Candidusin A (2): JK# G5 {&, HRESIMS

m/z [M+H]" 353.102 8 (CyH,,06 11541 353.102 0),
"H NMR (700 MHz, DMSO-d;): dy 9.37 (3H, s,
10-OH/15-OH/16-OH), 7.42 (2H, d, J=8.5 Hz,
H-8/12), 7.38 (1H, s, H-14), 7.08 (1H, s, H-17),
6.86 (2H, d, J=8.5 Hz, H-9/11), 6.70 (1H, s,
H-5), 3.97 3H, s, 20-OCHs), 3.75 (3H, s,
19-OCH;). "*C NMR (175 MHz, DMSO-dy): d¢
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157.1 (C-10), 149.9 (C-18), 149.8 (C-4), 148.9
(C-2), 146.3 (C-16), 143.0 (C-15), 136.4 (C-1),
131.0 (C-6),130.8 (C-8/C-12),129.1 (C-7),115.6
(C-9/C-11), 114.5 (C-3), 114.1 (C-14), 107.5
(C-5), 106.0 (C-13), 99.0 (C-17), 61.0 (C-20),
56.3 (C-19). BOEEUE S SCHR 21 s BaA —2,
Terphenyllin (3): [ i[5 {4, HRESIMS m/z
[M+H]" 339.122 6 (Cy0H;00s 181} 339.122 7).,
'H NMR (700 MHz, DMSO-dq): oy 9.58 (1H, s,
10-OH), 9.34 (1H, s, 16-OH), 8.51 (1H, s, 2-OH),
7.44 (2H, d, J=8.6 Hz, H-8/12), 7.10 (2H, d,
J=8.6 Hz, H-14/18), 6.85 (2H, d, J=8.7 Hz,
H-9/11), 6.76 (2H, d, J=8.5 Hz, H-15/17), 6.39
(1H, s, H-5), 3.64 (3H, s, 20-OCH3), 3.29 (3H,
s, 19-OCH3), "*C NMR (175 MHz, DMSO-dj):
dc 157.2 (C-16), 156.3 (C-10), 153.5 (C-4), 148.6
(C-2), 139.7(C-1), 132.8(C-6), 132.3 (C-14/C-18),
130.2 (C-8/C-12), 129.2 (C-7), 125.0 (C-13),
117.3 (C-3), 115.6 (C-9/C-11), 114.8 (C-15/C-17),
103.4 (C-5), 60.5 (C-20), 56.0 (C-19). I&i%k
P 5 SCHR 224 0B B A — 2
4"-deoxyterphenyllin (4) . [ {4 [# & ,
HRESIMS m/z [M+H]" 323.128 5 (C,H;504 115
{H 323.127 8). 'H NMR (700 MHz, DMSO-dg):
519.33 (1H, s, 16-OH), 8.61 (1H, s, 2-OH),
7.62 (2H, dt, J=7.0, 1.3 Hz, H-8/12), 7.47 (2H,
t, J=7.6 Hz, H-9/11), 7.38 (H, tt, J=7.4, 1.2 Hz,
H-10), 7.12 (2H, dt, J=8.5, 2.0 Hz, H-14/18),
6.78 (2H, dt, J=8.5, 2.0 Hz, H-15/17), 6.45 (1H,
s, H-5), 3.64 (3H, s, 20-OCH3), 3.30 (3H, s,
19-OCH3), "*C NMR (175 MHz, DMSO-d): dc¢
156.5 (C-16), 153.6 (C-4), 148.7 (C-2), 139.9
(C-10), 138.7 (C-1), 132.9 (C-6), 132.3 (C-14/C-18),
129.1 (C-8/C-12), 127.7 (C-7), 124.9 (C-13),
1182 (C-3), 128.8 (C-9/C-11), 114.8 (C-15/C-17),

P4 actamicro@im.ac.cn, 7 010-64807516

103.7 (C-5), 60.8 (C-20), 56.1 (C-19). ik
P55 SCHR[21 14 1B Ba A — 3

4"-deoxyterphenyllin (4)1 & 1A % .
=“RME R, AEBE P-1 (No. 2), miEK/NH
0.01 mmx0.01 mmx0.01 mm; fAMBH . a=
8.9333(7) A, b=9.8055 (8) A, c=10.267 6 (10) A,
0=85.119 (7) °, f=65.971(9) °, y=72.469 (7)°,
FIATR v=782.57 (13) A3, Z=2, 1B
1.368 g/em’, Cu-Ka i 51(1=1.541 84 A); W
ST A5 7 224, M7 AT ST 3 0505 R1=0.046 6,
WwR,=0.148 7. ZibAREE T AL Z SR Mk
B JHE(CCDC-2116133),
2.3 ET& Aspergillus sp. SCSIO 40435 H
HEMIEE MR

KR N AR RS TR A 1-4
XF 2 BREL 2 IR BAPE SR B KW AT R (Escherichia
coli ATCC 25922) Rl 2 RNZfFF 6 (Acinetobacter
baumannii ATCC 19606)F1 4 £k H % FCFHME T 4
¥ {0 4 4 BR 1§ (Staphyloccocus aureus ATCC
29213) . 1t WA PE AR 4 BT (A A A Bk A

(Methicillin-resistant ~ Stphylococcus  aureus
MRSA ATCC 43300). & 2E #1115 (Bacillus

subtilis 1064)F1EE I ER B (Micrococcus luteus
SCSIO MLO1) MR TG Pk . S5 R ERWGR 3) kG
P11 X} 6 #RECH TS B HIE 1, MIC ¥R
T 64 ng/mL. b&Y 2 F1 3 X 22 [RBAMERK
W AT o 5 AT AR K iE v, MIC 4351k
1 pg/mL F1 0.5 pg/mL, HA LG 2 Xl & A
SFF A A KRS, MIC 4 64 ug/mL. It
Ah, ALBYD 2 X 2 EC P Y 4 0 0 R A R
T FH A PG AR 4 0 2 3K O 0 2 IR o rp A i
BE AR KIHIE M, MIC 430918 32 pug/mL H
16 pg/mL; {HFHXAS B ZF AOFT B Sk IR T T
BB ANHIER,, MIC KT 64 pg/mL. AR,
e 4 XA R 2E AT D % e ik T DU e R
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Table 3 The antibacterial activities of compound 1-4 (MIC, pg/mL)

E. coli ATCC A. baumannii S. aureus ATCC MRSA ATCC . M. luteus
Compounds B. subtilis 1064

25922 ATCC 19606 29213 43300 SCSIO MLO1
1 >64 >64 >64 >64 >64 >64
2 1 64 32 16 >64 >64
3 0.5 >64 >64 >64 >64 >64
4 >64 >64 >64 >64 64 32
Ciprofloxacin 0.125 0.125 0.125 0.125 0.03 0.125

E. coli is Escherichia coli ATCC 25922; A. baumannii is Acinetobacter baumannii ATCC 19606; S. aureus is Staphyloccocus
aureus ATCC 29213; MRSA is methicillin-resistant Stphylococcus aureus MRSA ATCC 43300; B. subtilis is Bacillus subtilis
1064; M. luteus is Micrococcus luteus SCSIO MLO1. Ciprofloxacin is a positive control.

—ERIIHRIVER, H MIC 43514 64 pug/mL Fl
32 pg/mL, WXy HA 4 ¥Rg R R TG AR K
il &P, MIC KF 64 pg/mL.

3 L& #

1 S5 TV DG HE S W R W A S RS
WL NI, 2 E R LR A A Y
P MR EEAMREEE WM EZ—,
R PR BAR S = ) R E AP 2S5
1E, IR IR i Jm B B R L A
AL R PACH =, AR R
w2 EEREPT | BEEREP R
FIXF =B A 0PY% | Terphenyllin 2% 5 & B
Mt =R A&, tH Takahashi %0'7E
1976 443 BT Aspergillus candidus. A,
2016 4 Andernach 2P Rk Allantophomopsis
lycopodina W73 B ARAT X IR 5 25 FFnk i —
IR A9 — 224K allantonaphthofuran A-C, £4~,
ELRGE X BRI E L 230 A (|
X =HOREAGY) ZRAKEEA A . X =R
KU EAZR A EN, It 2R i
il o~ BE RS . bR AR EEE
PG T TR 2 AR SOHEE Y 1-4

P BIE AT TR, RIC G 2 &~
SO 2% G BH T TR Y 4LV PR 4 £ 7 4 BR
B A RIAVE (16 ng/mL) o8 T 4 B (045 4 Bk
P(32 pg/mL), X5 2% [CF 4 B K AT R
AR A ER , MIC 353 1 ug/mL., ILAb,
Xof M6 8 R B A T s 2 B S 6 R I
(64 pg/mL), MIEFEMPLA AW e LG . 15t
PRI, HRE R EY 1 IR g3
HH I8 A O R T 1

g TR, ARWRIEE b2 E 2 A S P TS
PE A #r ., MBS B bRk T — bk
Aspergillus sp. SCSIO 40435 HEATUR A= 43
B, MWHRESET 4 SRR AYI(1-4),
ik &%) dicandidusin A (1) B K HRIE )BT AR
X RS YRR R ARG IR XS 4 4~
AL ST T BTG PETEAS , 45 1 8RB AL
B2 BB TS I BER T A 3 1 4, HEW
G 2 IR B K I B BT R B TR 1
K HEE AR B HRVE — RIARMLE Y 1 TR
BTEE, R, ST I ELARE MR AL A
5, AR RR  ANREANES THA
X =R G Y By A6 T HL R IS 2R T3
BHRUE A ECBE AR T A ) 2 T A
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