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B EEE Aspergillus sp. SCS-KFD66 FX %X 18 F= 498 53
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# E: BB WEEFEW Aspergillus sp. SCS-KFD66 KA IR RAH =it AT 43 B 4 5e , @ FAEWESE. BE XK
FTERAE 3 . Sephadex LH-20 &A1 H1 i RO (i SRR B WIEAT 40 B 4lid s 18 F 2 sl 77 30 43 B B fs
WEMREAT M % 58, 45X A DPPH . Ellman 35 F1 PNPG vEST AL &40 B B 3L TEBREE ST+ Tk REHR TS BaE 0 o 3 4
B o A0 BEE IS AT I SR 96 FLAR B EVE I S8 PR S A WX KIGAT B Escherichia coli 438 %] % 3R B
Staphylococcus aureus~ TS5 ZFHIFTE Bacillus subtilis« HIYEZEERF I Listeria monocytogenes WM M J B /N IR FE .

ZER NI E B Aspergillus sp. SCS-KFD66 KIEERH 7 5432 13 MEE, 73 5% 58 N 3-epi-trans-4-hydroxylinalool-3,6-oxide
(1). trans-4-hydroxylinalool-3,6-oxide (2). FZERKFHZ (3). KEER (4). 6-FIEAZRFER (5. JFILKE (6). 2,5-—
BREKHE (. WRERZRTE (8). MEEEHFR (9). WEEKLR (10). 2-@-FIRD) L (A1), WEH xR
PIEERR (12). AFTRER (13). FEMENNRAE REWHED 1. 6. 7. 9~ 13 MEAAER A HAEIENE, (e 46 AF L
TR ARG B B AT iE e, A 6 A1 7 BA o- MBI BHIHIEYE: ALY 4 FA S0 6050 %) BR U RIS B0 28 FOAT i i va 1
MIC {24528 16+ 64 pg/mL; &) 6 EAIHIRIGIT B Al 2 AT B AT B3 2R kR B Ve 1%, MIC {23718 64, 128 Fi
128 pg/mL. Z&it 7 EAFE 12 ANCWEYR 1 NEY, HPEaW 1 AFib &Y, ot a& e,
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Secondary metabolites from marine-derived fungus Aspergillus sp. SCS-KFD66
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Abstract: Objective To study the secondary metabolites from the fermentation broth of marine-derived fungus Aspergillus sp.
SCS-KFD66. Methods The constituents were isolated and purified by silica gel, Sephadex LH-20 column chromatography and
HPLC methods. The structures of the compounds were identified by spectral data analysis. The DPPH radical scavenging,
acetylcholinesterase and a-glucosidase inhibitory activities of compounds were evaluated by DPPH method, Ellman colorimetric
method and PNPG method, respectively. The inhibitory effect and the minimal inhibitory concentration (MIC) of compounds on
Escherichia coli, Staphylococcus aureus, Bacillus subtilis, and Listeria monocytogenes were tested using 96-well microtiter plates
method. Results A total of 13 compounds were isolated from the fermentation broth of marine-derived fungus Aspergillus sp.
SCS-KFD66 and identified as 3-epi-trans-4-hydroxylinalool 3,6-oxide (1), trans-4-hydroxylinalool 3,6-oxide (2), aloe emodin (3), emodin
(4), citreorosein (5), protocatechualdehyde (6), 2,5-dihydroxybenzaldehyde (7), methyl 4-hydroxyphenylacetate (8), 4-hydroxybenzoic
acid (9), 4-hydroxyphenylacetic acid (10), 2-(4-hydroxyphenyl) ethanol (11), (E)-p-hydroxycinnamic acid (12) and (E)-ferulic
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acid (13), respectively. Compounds 1, 6, 7 and 9—13 showed DPPH radical scavenging activities; Compounds 4 and 6 showed

acetylcholinesterase inhibitory activity; Compounds 6 and 7 exhibited inhibitory activity against a-glucosidase. Compound 4 has

inhibitory activity against S. aureus and B. subtilis with the MIC values of 16 pg/mL and 64 pg/mL, respectively. Compound 6 showed

inhibitory activity against E. coli, B. subtilis and L. monocytogenes, with MIC values of 64, 128 and 128 pg/mL, respectively.

Conclusion Twelve known compounds and one new compound were isolated. Compound 1 is a new compound named as

aspergfuranol.

Key words: marine-derived fungus; Aspergillus sp.; secondary metabolites; biological activity; emodin; protocatechualdehyde;

aspergfuranol

e LWL HES, R IIEIAR YT 5T
53k SRR EE AL, N B IR,
75 75 T R B 2 i T B2 S [ R i T
FGTRY, B 1940 & 2014 4, &tHAA 175
ANFrbuE 2iaE BT, Hoh 75% R 2545 kIR T
AR AT AE P, DR R AR W 72 0t 254
WA BEERE L. HT A SRS R 32
Y PE R T B B R IR R AR P2 W) R ) 6 AR
PLE I N R g S Bk A= AR B R e, 1151
FAEME AV Z 8 E R IR PP EA
B A U B R I A M i A
BGER 7y, 125 N1k, O BB I K v K
PUEE 1 500 SRR, NE 2K
PR B GG FIRT AR 258

T R IWHT RS MR R IR, AHIE FU0 R
IR TSI PRI B R R Aspergillus sp.
SCS-KFD66 AT & BERT 77, WA P KIBE IR £ R
AW EAE T 13 MEEY, B 1A E
¥) 3-epi-trans-4-hydroxylinalool-3,6-oxide (1) F 12
N EFMLAE W) trans-4-hydroxylinalool-3,6-oxide(2).
P2 K# & (aloe emodin, 3). K3 % (emodin, 4).
6-F2 3 7 25 K3 & (citreorosein, 5). J& JLAE
(protocatechualdehyde, 6). 2,5- —FFFEFKHFE (2,5-
dihydroxybenzaldehyde, 7). X} ¥ 32K £ g H g
(methyl 4-hydroxyphenylacetate, 8). X ¥ H iR
(4-hydroxybenzoic acid, 9). X 2R K L8] (4-
hydroxyphenylacetic acid, 10). 2-(4-}27%E) LWE
[2-(4-hydroxyphenyl) ethanol, 11]. XF¥#23%E je 2 A HE
2 [(E)-p-hydroxycinnamic acid, 12]. & FTEEIR
[(E)-ferulic acid, 13]. AW 1 x4 NN ERAREE .
W5E T A o BRI SV B i EEBRREE . &
Pt Rl AR - 5] 260 R T PO A P DL A U TR T
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KA B _Fig % B SR A BR A R ;. SHZ-DIII {3

IKELZS IR A ey T AR PR A ] s B L
1E &8 B 75N A BR 2 ] s Bruker AV-500 A4 -5
LR PE AU B £ [E Bruker A7, LA TMS A
Whr; ELX-800 Fgbril)H3EE Bio Tex AFl;
Agilent 1260 73 B 8 & 240UAH EL AU B Agilent 2
7], COSMOSIL i Cg (250 mm X 4.6 mm, 5
um)F1 COSMOSIL 4 (250 mm X 10 mm, 5 pm)
T H A Nacalai Tesque A F]; SUMMITP680A -
) 2% = RO LB H Dionex A H] . GF-254
JEEGERER R . AR AR (200~300 H) FilfE
e H ¥ A S e e T s RABAEL Ci 6 H Fuji
A7]; Sephadex LH-20 #t/KIHH GE A7l; ZEEH
BAEEEIY b 50 Solarbio A F]; 4-FlFEIEFE- o-D-
MR 2 B (PNPG). BALEC ZBEAEAR . —h%
R AR (DTNB). o-Hi A B (BEEER
PO Bl RERE . e ARSI H Sigma AWl &
FHBERIWE Solarbio AF]; #WEMGE (TLC) &
45 10% HaSO4 LBER 7], WG HERE .
2 EMCRIES 4B

HEPE SRR B TR 45885 Sanguinolaria chinensis
Morch 2015 5 8 H REH M, A E #Hvir kol
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73 15 B E B B bk SCS-KFD66, 42 18 S tRNA F51)
AT E N R Aspergillus sp. HEE. BEkE
PR R 7R (LR EHE MG, PDA), fE
28 CFH:FE 3~5 d. FLiil 200 fHAOKE 7REE ROk
80 g+ /K 120 mL), &k KE s 121 CKEE 25
min JG#& M MR RE 753 R A E =101 2K R
JE W =, CE TR IR R ERTRE 30 do
3 RESSE

RGN G, MR IO 2 AR FR R
LBg, iR, wiE. BEEERE, HYmiEd
R HIEWL W IR G A5 28 409.57
g. BEIR CEEHEIZ eI (200~300 HD
e, DUf RIS R LR R AR BR EE SR (10 ¢
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1—1:2) 538 7444 (Fr.1~7), Fr.7 (283 ¢g)
ZURERERFE (200~300 H) i, DL=& k-
HEE (1:0—0: 1) BAEEW:BL, 133 18 N5
(Fr. 7.1~7.18), Fr. 7.4 (184.9 mg) @il Sephadex
LH-20 (HEE) 32116547 6 (18.7 mg) Ml Fr. 7.4.1,
Fr. 7.4.1 (149.6 mg) i Y- il £ 24 =y R € s A%,
2 Cig 2Pl % FE (COSMOSIL-packed, 250 mm X 4.6
mm), PLFFEE-/K (40 1 60) VEMERILEN T (k=
6.7 min, 9.3 mg) 18 (g=9.8 min, 5.9 mg). Fr.6
(4.0 g i# i SO RE A (a3 CHE-7K 20%~100%)
BRGNS, BEEP 1 (4.1 mg) A Fr. 6.1~Fr.
6.3; Fr. 6.1 (21.4 mg) ik -l & 24 = ROHAH (i
10, 4 Cg Fifill & HE, LLAKE-—8/ LB (TFA) /K
(8 1 9P, 73RN &4 9(tg=17.6 min, 2.6 mg)-
10 (g=21.4 min, 7.9 mg) 1 11 (g=16.4 min,
2.3 mg); Fr. 6.2(21.9 mg) LLHE-0.1% TFA 7K (30 :
70) e, BEMLEY 12 (g=20.3 min, 2.8 mg)
13 (g=22.6 min, 6.4 mg); Fr. 6.3 (84.6 mg)
2t Ph il 5k, PLZSE-0.1% TFA 7K (40 : 60) %
S, FRLEY S ((g=7.6 min, 8.6 mg). Fr.5
(3.7 g) i S AHRE R AT il CHEE-7K 20%~
100%, ) #EFEVENLE, S2EMLEY) 2 (6.7 mg) Fl
Fr. 5.1~5.3; Fr. 5.1 (12.1 mg) @it 4 m%
WAHETEAL, 28 Cg Pt 84T, LLZNE-0.1% TFA 7K
(50 : 500 ¥, HEMLEY 3 ((r=20.8 min, 2.7
mg); Fr. 5.2 (11.6 mg) @i F-il 2 8 = OB AH
AL, 28 Cig ¥t A (COSMOSIL-packed, Cg»
250 mm X 4.6 mm), LLZMiE-0.1% TFA 7K (65 : 35)
RGVEME, BRLAY 4 ((,=8.5min, 2.2 mg).
4 HHEE

WEM 1. ALEEEHAE, (o +9° (c 0.1,
MeOH); HR-ESI-MS 7E m/z 209.114 0 (FLig{H
209.114 8) Ab4AH [M+Na]'lg, 1b&W 1 9+
KA CioH 1g050 RVE (cm™): 3 413, 2 926, 1 682,
1 375, 1 258, 1 086 $&7~ 45 F4 A7 7E XUB Al ik ik
M. '"H-NMR H1 PC-NMR i E SRt a1 BA 1
AN BRI (S 5 CH, (1)-CH (2), 3 /N FLIE [ FH
£{55 8-CHz. 9-CH3 Al 10-CH;, 1 NMEHE(ES
CH,-5, 2 MNMERAFM C-3 A1 C-7, LR 2 ANMERIK
FJE(5 5 4-CH M 6-CH. COSY 44 H-1/H-2
DA K H-4/H-5/H-6 Z [AIfAHRAE 5 . HMBC s
H 10-CH; 5 C-2. C-3 1 C-4 [JM%KA(55; 8-CH;
A19-CH; 5 C-6 #1 C-7 WAHAKAE 5 LKL H-6 5 C-3

BMRES (B D. Za bl B8R, a1 mr-F
g WA 1, 5 C AL EY) trans-4-hydroxylinalool-
3,6-oxide! ™ A Al FIU-F I 4544 . ROESY [l 2y
th H-2 1 H-4 5 H-8 FIHHR(E S, $#miX 3 MEML
TERmEIR P E — 1. H, (&Y 1 #EEN
3-epi-trans-4-hydroxylinalool-3,6-oxide, A% W,
% 1o

OH
W COSY ==
w HMBC /™

HO % ROESY ¥\

1 A4 18958 HMBC. COSY 71 ROESY &%
Fig. 1 Key HMBC, COSY, and ROESY correlations of

compound 1

Fz1 LAY 1 ZEEEIE (500/125 MHz, CD;0D)
Table 1 'H- and ®C-NMR data (500/125 MHz, CD;0D) of

compound 1

s dc O

1 112.4, CH, 5.18 (dd,J = 17.6, 1.6 Hz)
4.99 (dd,J = 11.0, 1.6 Hz)

2 146.6, CH 5.96 (dd,J = 17.6, 11.0 Hz)
3 78.2,C

4 73.0, CH 3.55(dd,J = 10.2, 4.1 Hz)
5 33.6, CH, 1.99 (dt, J = 12.7, 4.0 Hz)

1.85(dt,J = 12.7,10.2 Hz)

6 74.3, CH 3.42(dd,J = 10.2, 4.1 Hz)
7 76.9,C

8 29.5, CH, 1.22 (s)

9 23.5, CH, 1.25 (s)
10 21.7, CH, 1.22 (s)

a2 BOIERMA, ESI-MS m/z: 209
[M+Na]", 47 CioHis03. 'H-NMR (500 MHz,
CD;0D) 6: 5.88 (1H, dd, J = 17.3, 10.8 Hz, H-2), 5.24
(1H, dd, J = 17.3, 1.7 Hz, H-1a), 5.04 (1H, dd, J =
10.8, 1.7 Hz, H-1b), 3.92 (1H, dd, J = 5.9, 3.4 Hz,
H-4), 3.83 (1H, dd, J = 8.4, 5.5 Hz, H-6), 2.22 (1H, m,
H-5a), 2.45 (1H, ddd, J = 11.7, 4.8, 2.4 Hz, H-5b),
1.26 (3H, s, H-9), 1.24 (3H, s, H-10), 1.14 (3H, s,
H-8); "*C-NMR (125 MHz, CD;OD) 6: 143.8 (C-2),
112.8 (C-1), 87.5 (C-3), 84.4 (C-6), 76.8 (C-4), 72.0
(C-7), 35.4 (C-5), 26.6 (C-8), 26.5 (C-9), 21.5 (C-10).
LBt 5 Seik i S A — 5T, s A 2
°A trans-4-hydroxylinalool-3,6-oxide .
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EY) 3: B aait s (HED, ESI-MS m/z:
293 [M+Na]", 4T3 CisHig0s. 'H-NMR (500
MHz, DMSO-dg) 6: 7.81 (1H, t, J = 7.9 Hz, H-6), 7.72
(1H, d, J = 7.9 Hz, H-5), 7.69 (1H, s, H-4), 7.39 (1H,
d, J=17.9 Hz, H-7), 7.29 (1H, s, H-2), 4.63 (2H, d, J =
5.5 Hz, H-15); “C-NMR (125 MHz, DMSO-d)
191.7 (C-9), 181.5 (C-10), 161.6 (C-1), 161.3 (C-8),
153.7 (C-3), 137.3 (C-6), 133.4 (C-14), 133.1 (C-11),
124.4 (C-7), 120.7 (C-2), 119.4 (C-5), 117.1 (C-4),
115.9 (C-12), 114.5 (C-13), 62.1 (C-15). LA L%k
5SRO E R A 5, MR a Y 3
NCE

&) 4: FEEER A, ESI-MS m/z: 293 [M+
Nal]", 2+ T & C;sHi0Os. 'H-NMR (500 MHz,
DMSO-dg) d: 12.08 (1H, s, 8-OH), 12.02 (1H, s,
HO-1), 7.48 (1H, d, J = 1.5 Hz, H-4), 7.16 (1H, brs,
H-2), 7.10 (1H, d, J = 2.4 Hz, H-5), 6.57 (1H, d, J =
2.4 Hz, H-7), 2.40 3H, s, H-11); "C-NMR (125 MHz,
DMSO-d) J: 189.8 (C-9), 181.5 (C-10), 165.6 (C-3),
164.5 (C-1), 161.4 (C-8), 148.3 (C-6), 135.2 (C-4a),
132.9 (C-5a), 124.2 (C-7), 120.5 (C-5), 113.4 (C-8a),
109.0 (C-4), 108.8 (C-1a), 108.0 (C-2), 21.6 (C-11).
DL_E RO S Sc i A -3, M e s
Y4 RRER.

&Y 5: PR R, ESI-MS m/z: 309 [M—+
Na]", 4 ¥ CisHyiOs. 'H-NMR (500 MHz,
DMSO-dg) 6: 11.99 (1H, s, 1/8-OH), 11.97 (1H, s,
1/8-OH), 11.32 (1H, s, 6-OH), 7.54 (1H, s, H-4), 7.15
(1H, s, H-2), 7.03 (1H, d, J = 2.4 Hz, H-5), 6.50 (1H,
d, J = 2.4 Hz, H-7), 5.52 (1H, brs, 11-OH), 4.53 (2H,
brs, H-11); "C-NMR (125 MHz, DMSO-d;) J: 189.7
(C-9), 181.3 (C-10), 165.6 (C-8), 164.5 (C-1), 161.5
(C-6), 152.9 (C-3), 135.1 (C-5a), 132.9 (C-4a), 120.8
(C-2), 117.1 (C-4), 114.1 (C-1a), 109.0 (C-8a), 108.9
(C-5), 107.9 (C-7), 62.1 (C-11)0 LL_F I 14045 15 ~C itk
WIBHA T, MR S N 6L R

&Y 6: HEHAK, ESI-MS m/z: 161 [M+
Na]*, 4> CHg05. 'H-NMR (500 MHz, CD;0D)
0: 9.92 (1H, s, -CHO), 7.04~6.97 (2H, overlapped,
H-2, 6), 6.78 (1H, d, J= 8.7 Hz, H-5); *C-NMR (125
MHz, CD;0D) d: 196.6 (1-CHO), 155.9 (C-4), 151.5
(C-3), 126.1 (C-6), 122.6 (C-1), 119.0 (C-5), 117.4

(C-2)o VA 9t ds 5 e e A — s, i
ENEY 6 AR )LAHES .

Ew 7: REER A, ESI-MS m/z: 161 [M+
Na]®, 43T C;H¢03. 'H-NMR (500 MHz, CDCL3) &:
9.84 (1H, s, H-7), 7.10 (1H, dd, J = 8.9, 3.1 Hz, H-4),
7.03 (1H, d, J= 3.1 Hz, H-6), 6.91 (1H, d, J= 8.9 Hz,
H-3); “C-NMR (125 MHz, CDCl;) d: 196.2 (C-7),
155.9 (C-2), 148.7 (C-5), 125.7 (C-4), 120.4 (C-1),
118.8 (C-6), 118.1 (C-3)o VAL 15045 5 SRRk
HA g, MU R A T R 2,5- SRR

&Y 8: TLEIRY), ESI-MS m/z: 189 [M—+
Na]®, 7> T3 CoH ¢03. "H-NMR (500 MHz, CDCl;)
8:7.12 (2H, d, J = 8.5 Hz, H-2, 6), 6.76 (2H, d, J= 8.5
Hz, H-3, 5), 3.70 (3H, s, H-9), 3.56 (2H, s, H-7);
BC-NMR (125 MHz, CDCl) d: 173.0 (C-8), 155.0
(C-4), 130.6 (C-2, 6), 125.9 (C-1), 115.6 (C-3, 5), 52.3
(C-9), 40.4 (C-7). LA B IEEARE 5 0l E HE A —
D, WY 8 X ERIE R 2R TR

&Y 9: AR, ESI-MS m/z: 161 [M+
Na]®, 4> F 2 C/HgOs. 'H-NMR (500 MHz, CD;0D)
5:7.89 (2H, d, J = 8.8 Hz, H-2, 6), 6.83 (2H, d, /= 8.8
Hz, H-3, 5); “C-NMR (125 MHz, CD;0D) &: 170.2
(C-7), 163.3 (C-4), 133.0 (C-2, 6), 122.8 (C-1), 116.0
(C-3,5)0 LA EJ i Hds 5 somrioa sA —5, %
YE BN 9 AXF IR IR

& 10: AEE T (REE, ESI-MS m/z: 175
[M+Na]", 4T3 CsHgO3. 'H-NMR (500 MHz,
CD;OD) 6: 7.11 (2H, d, J = 8.5 Hz, H-2, 6), 6.75 (2H,
dd, J = 8.5 Hz, H-3, 5), 3.50 (2H, s, H-7); "*C-NMR
(125 MHz, CD;0D) 6: 176.2 (C-8), 157.4 (C-4), 131.3
(C-2, 6), 126.8 (C-1), 116.2 (C-3, 5), 41.1 (C-7). AL
P MR 5 SRR E R A 5, MO LA 10
NIFTFREEIR 1R

WwEY 11 LY, ESI-MS m/z 161 M+
Na]®, 273 CsH100,. 'H-NMR (500 MHz, CD;0D)
5:7.01 2H, d, J=8.2 Hz, H-2, 6), 6.69 (2H, d, J= 8.2
Hz, H-3, 5), 3.67 (2H, t, J = 7.2 Hz, H-8), 2.70 (2H, t,
J =172 Hz, H-7); “C-NMR (125 MHz, CD;0D) §:
156.7 (C-4), 131.0 (C-1), 130.9 (C-3, 5), 116.1 (C-2,
6), 64.6 (C-8), 39.4 (C-7). VA3 iEE0 45 5 SRR &
HAR—FY, MESEAY) 118 2-(4-F5) LR

& 12: AR, ESI-MS m/z: 187 [M+
Na]®, 4> F 3 CoHgOs. 'H-NMR (500 MHz, CD;0D)
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8:7.57 (1H, d, J=15.9 Hz, H-7), 7.42 (2H, d, J = 8.6
Hz, H-2, 6), 6.78 (2H, d, J = 8.6 Hz, H-3, 5), 6.25 (1H,
d, J=15.9 Hz, H-8); *C-NMR (125 MHz, CD;0D) §:
171.4 (C-9), 161.1 (C-4), 146.6 (C-7), 131.1 (C-2, 6),
127.2 (C-1), 116.8 (C-3, 5), 116.1 (C-8). LA ikit%t
o5 cmkiE A -5, WA 12 Rt
PRk A PIFERR .

& 13: AR A, ESI-MS m/z: 217 [M+
Na]", 773 C1oH004. 'H-NMR (500 MHz, CD;0D)
9:7.55 (1H, d, J=15.9 Hz, H-7), 7.13 (1H, d, J= 2.0
Hz, H-2), 7.01 (1H, dd, J = 8.2, 2.0 Hz, H-6), 6.76
(1H, d, J = 8.2 Hz, H-5), 6.27 (1H, d, J = 15.9 Hz,
H-8), 3.84 (3H, s, H-10); "“C-NMR (125 MHz,
CD;0D) 4: 171.1 (C-9), 150.4 (C-3), 149.3 (C-4),
146.8 (C-7), 127.8 (C-1), 124.0 (C-6), 116.4 (C-5),
114.8 (C-8), 111.6 (C-2), 56.4 (C-10). LA _F kit ¥
5k iE A -, st A 13 xR
B[ BRI .

5 FEMEMNR
5.1 DPPH BEEBMRIEMME

K FH DPPH 3" W s b A4 1~13 (T AALTE
PE, VPN A G RREE . BRI SR T
DMSO 1, el i &R A 5 mg/mL V. #5
SR E DPPH R 25.6 mg, /K ZEEERZE 100
mL, 4 CAJ&H, T HIKCEREE 10 £
S . B 20 pL AR SRS 180 uL DPPH &
TBEVE NS4, B 20 pL 10% DMSO-ZFE AW 5
180 pL DPPH VAR S AE N BIPEXT REZH; B 20 uL
PR MBRER (5 mg/mL) 5 180 pL DPPH A WIR
SVEBATEXT IR L, B 20 pL ARIIRE S VAR 180
uL K R AE NS XTI, KSR E T
96 fLIR MRS, 25 CELIRE 30 min J5, 515nm
A FH B A AR I 4 FLIR OB BE o IROS A R 3L 200
ul, AFEKEN 0.5 g/L, LI EE 3 . HRA
[ EYIXT DPPH H HEMERRE, 4R ILR
2. ERER, thEW1. 6. 7. 9~13 HHER A
SRS

EBRE=1—(4—A4,)/B
A RFIRE S TAORE B 9B TR BSR4y
2 P R ST i
5.2 ZBtRERSEEESE N E

K H Ellman 220000 5 16 440 1~13 (8 Z BERE B
i 0 1) 435 1 » AH 5350 F DMISO ¥4 fift i i) s A= )

WEMEEW (1 mg/mL). B 110 uL B§ER g2k (pH
8.0). 10 pL FpIFE AN 40 pL L MBEAH BN A
(0.1 U/mL) T 96 Lk, 30 CIEE 20 min )5,
i\ DTNB (2.48 mg/mL) FIHACZEBEARGL (1.81
g/L) SEARBURATR 40 uL, SONAKFRMIE 200 L.
30 min J&, T 405 nm &b B AR OCRIN % FLIR O
DU 50 bR R 2896 B 9 0.33 pmol/L) Jy PRt
DMSO (R #0H 0.1%) AMIPEXTIE, szt e
3 o $RHRA T SAL A YT 2, B HE Bk G A 1 4400 )
K, gRIEK 2. GERER, LAY 4T 6 HE—
SE P LT HEL 0 I P41 1) v 12 o

i =(E—S)E
E NWIER BTG R, S AR S 10 e
53 o-BEEEEEMNE

K PNPG VAP A A0 113 1 o~ 2 1
T B0 35 1 o 1A 1350 F DMSO 5 i B 1] B A5
AL (5 mg/mL) . B 70 pL BB Eh 22 (0.1
mol/L, pH 6.8) T 96 LA, ForallnA 20 uL a-
R T BRAVR (2 U/mL) A1 10 L RRI0EE 557 .
37 ‘CH#E 15 min JGMA 20 uL pNPG ¥ (2.5
mmol/L), 7£ 37 ‘CJ & 30 min J5 I 80 pL Na,CO;
2 1EC0.2 mol/L)Z& b e B, [ B AR 5208 200 pL.
oSG T 405 nm Ak I BEAR SORTI 2 FLIROEEE
AR R B e 285 29K FE R 0.25 mg/mL) JFH
PEXTIE, DMSO (RRZ- 808 0.5%) BT IR,
S ER 3 R IERARXIT AN o8 H
BERIIHIR, SR NE 2. SRER, thaY 6 M
7 B o A B A ) A

I = [(B— Bo) —(4—A40)]//(B—By)
A NIIAUFEIERE, Ao AT X RAUF O, B A
B XT HET SRS RE - By %S AR RRCF SO
5.4 HNECEMNE

K 96 FUBMEER S Ml E L SRt 4 Fh g
o ILEURE (KA E . SR EE R A
TEROAT IR . IR B S 1 B e N B
WIE (MIC). HX 100 pL %% J5 B B (1X10"~1X
10° cfu/mL) HIAZ 100 mL LB ¥3:%: (0.3%4:R
B 0.2%RHEN . 1% 5 A 0.5% NaCl, pH 7.5)
W, REIRIERE . B 198 pl R R B T
96 FLARH, BN 2 pL frlALE PSR (DMSO ¥
fift, ZJREWREN 100 pg/mL). EFREFHR (&K
JEWREN 100 pg/mL) NBHYEXTHE, DL DMSO (%
JFUEIRIEN 100 pg/mL) {ENAPEXTE, L 200 pL
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R2 WA I~13 WEEMETEN (x£5,n=3)
Table 1 Evaluation of bioactivities of compounds 1—13 (x t+s,n=3)
H I 3EE LB AR R o A B I
I E/(mg-mL™) TR/ % #E/(mg-mL™) /% F4/( mgmL ™" /%
1 0.5 50.3£2.1 0.5 <30 0.25 <30
2 0.5 <50 0.5 <30 0.25 <30
3 0.5 <50 0.5 <30 0.25 <30
4 0.5 <50 0.5 38.2%1.1 0.25 <30
5 0.5 <50 0.5 <30 0.25 <30
6 0.5 76.6%£3.2 0.5 522%1.6 0.25 92.84+0.9
7 0.5 72.1+4.9 0.5 <30 0.25 33.7£0.3
8 0.5 <50 0.5 <30 0.25 <30
9 0.5 58.1%£1.2 0.5 <30 0.25 <30
10 0.5 56.81£0.7 0.5 <30 0.25 <30
1 0.5 66.0£2.2 0.5 <30 0.25 <30
12 0.5 64.8+0.4 0.5 <30 0.25 <30
13 0.5 80.7£0.2 0.5 <30 0.25 <30
PURMAR 0.5 84.9+0.4 — —
fib e bk — 0.5 86.310.1 —
B — — 0.25 323422

o3 B B B VR E R S O R, SRER A 3 IR RR
AT 37 CHF:18~22 h, MEXILPRENAEK
TG, 6T e 58 A H0 40 8 A K AR fdk AT BNk
JEMAR: 2 1 MLEIMAEY), FH&REK
PR 64 pg/mL, RAIERIH 2 fEMRHEE 2~7 1L
KRR E N 32, 164 8. 4. 2. 1 pg/mL. 37 C
Ri g% 18~22 h JEMEL, WnZfLH sy meiRAs, Ui
TR BE A S T HOm a1 s AL S8
WA, ULEHAH N IR EE L & B A YU s st .
B A2 A A T8 A () FL AT XS B (AL 0k B R Ak
BT 1% B ) B AR R R

SIS RR, (b 4 A ME & a4
BREE ARG S 2R MR BV P, MIC {E 2508 16 Al 64
ug/mL; &Y 6 HATMGIRGAF R Al AT
RN B AR R T SE 1, MIC B2 31N 64, 128 Al

128 pg/mL.
6 ifig

YRV 1 2 R LT TR AR R B ORI, ]
BE MR GACH = b RGBT AL WS TR R
WEMAAREREZR L. AU NEF R
Aspergillus sp. SCS-KFD66 H1 73 15 2] 13 MLAY)
(1~13), HAWED 1 &Y. iEHgs

RER, (AW 1. 6. 7. 9~13 HEAIFHREH
B TE, LAY 4 6 B LT IR BRI 0 v
&) 6 F1 7 BA o- A BEE EEIIENEME, (L&
4 ELAT ) 4 5 €008 4 BR 1R ARG L 2R AT B S
WA 6 AR R Ak B 25 R B A o
HTRF TSR . AR IO — D AR R
RIRFWIMI SR Z R, FRIRIE T — LA iE ik
BORBZE T IRPARE =), RIS RIR =)
PR S ) R I B4 A
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