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1L =fTmAKRK 70 g A 03 g XK
¥ 0.1 g, RIRiFUENEK 100 mL, 1334w E

'M@AWME

KEJGHEARM, T 28°ClEE . ARICEM T e
R 3% 30d,

K1 s RS Y 1-7 BfLsA 45

Fig. 1

F1 KBMNE. B RRAR

Chemical structures of the isolated compounds 1-7

Tab.1 Instruments, consumables and reagents for experiments
A8 R 44 B RS HLE LI 3
A BhEAL Optical Activity Limited AA-55 ¥ [E Optical Activity /A 7
WG IR X Bruker-Avance 500 Fii -+ Bruker 23
EA-A] TG Gold Spectrumlab 54 R AR FRA T
W O M GF254 GRLOIGR WA
TEARRE M 100~200 H . 200~300 H TR T T
G i3 Sephadex LH-20(18~110 mm) 3 [ Pharmacia /A 7
96 fLHR REF3599 JE T A A RR A R
A B Tolk g, Al w28 EH 5 1 T 8 H T AL A R A

1.3 BHRARBKMZWHRRE 55

MR R BE 100 i, FHZ MR CEEX & BE = kAT
R, HE VLRSS, B2 LA 2806 e 456 15 2
Y 1157 go XHBEATRER LSRN, AL
I (PE-EtOAc . CH,Cl,-MeOH)E AR 7, et rh
ANBIRIEATRR DRI . KPR 2 85 5 I RE S itk 4T TLC
F1 HPLC i 438, & HH-453%] 9 4415 (Fr.1~9).

Fr. 5 (PE-EtOAc 1 : 1, 12.3 )& HHEEIRHEE
Mr . IEAREAEZ M (CH,CL, © EtOAC=100 : 1~10 : 1),
IR BEEEIX SephadexLH-20(MeOH)H: 2 #7755 15|
&Y 4 (8.8 mg). 5(35.2 mg); Fr. 6 (CH,Cl,-MeOH

40: 1, 14.5 @) AHEE AL JZHT . pTLC , ) M EE
SephadexLH-20(MeOH) /3 & 15 2 fL5H) 2 (18.9 mg) .
7 (8.8 mg); Fr. 7 (CH,Cl,-MeOH 20 : 1, 30.4 g)Z Tk %
B2 EHT(CHLCL, © CH;COCHs= 20 : 1~1 1 1), 2
FHEE B AR 2 AT . IEAH A IS AE JZ AT (CHLCL, @ MeOH=
200 : 1~10 : 1), HRPHEER SephadexLH-20(MeOH):
JEHTA pTLC 4325158165 6 (5.6 mg). 1 (18.4 mg).
3 (10.8 mg).

1.4 W EF P MIC 03X

(1) Wesdamm: T 5 A BRI H, 7
) A W KR PR M TR (Aeromonas  hydrophilia) . &) Il
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PN (Vibrio parahaemolyticus). 823N (V. anguil-
larum) . W ECIRE (V. harveyi) FIA] 25 M B (Pseudo-
monas aeruginosa). VA _FHRARER B T B B2 B il

(2) TR R ARG 25 e /R R LA AE LB b5
FRHEERIM, 75 37TCHEET#EIESE 24 h, FHGE R
AITCTA 0.85% S A EH I WROUE Ik 3% 7 5L 3R Tl 1Y T V%
TG & ) # R ER o W BGE S48 /s B R 2
TeHE B T, IR 0.85% FEALENIA TR B BT
MR 0.5 F KM #I YT 1.5%108 CFU/mL), % %f
g H

(3) FEMAIECH: PRIBGE AR, BCERE 6 4
S A YR B O RE S A T (1280, 640, 320, 160, 80,
40 png/mL). FHPEXT RO SRR, Bl R E N 80,
40, 20, 10, 5, 2.5 ng/mL,

(4) RGN MIC D 36 PESC 5 2 IEFRATT 32
0% 2 B AT iU O AT O AR, A
R 2 i P T e 1 22 [RBBEE Sl 0.5 A4 78 T B
TOMABITCE R 96 FLERAR Mt h, 4L 95 pL.
T LAAH 7] 7 20K A R B %) A o s YRR B o) B 3
AR 96 fLAR T, AL S pL. K 96 FLAR % EH4T,
HRBEEBIRY, 8T 37 CHERFRF T, 24 h 5K
S 2 3R . AR GBS 600 nm)il E %5 L
PIWOGAE, AR MIC (B A i o8 S il 48 /R AR
F I A e AR MR E

2 BARANE M B AL g v

#ZXR
2.1 32iRfbomeEmER

&Y 1: FalEE, °C NMR (125 MHz, DMSO-
dg) 6c: 166.8 (C, C-1), 121.4 (C, C-3), 146.8 (C, C-4),
146.8 (C, C-6), 127.2 (CH, C-7), 134.6 (CH, C-8),
126.9 (CH, C-9), 126.3 (CH, C-10), 119.6 (C, C-11),
159.7 (C, C-12), 52.0 (CH, C-14), 37.9 (CH,, C-15),
131.2 (C, C-16), 21.1 (CH;, C-17), 21.4 (CH;, C-18),
75.1(C, C-19), 81.3 (CH, C-20), 60.0 (CH, C-22),
174.6 (C, C-23), 137.8 (C, C-25), 114.9 (CH, C-26),
129.4 (CH, C-27), 124.5 (CH, C-28), 124.5 (CH, C-29),
137.9 (C, C-30), 18.1 (CH;, C-31); 'H NMR (500 MHz,
DMSO-dg) 6u: 10.13 (1H, s, NH-2), 7.67 (1H, d, J =
8.1 Hz, H-7), 7.85 (1H, t, J = 7.7 Hz, H-8), 7.55 (1H, t,
J =17.5 Hz, H-9), 8.17 (1H, d, J = 7.6 Hz, H-10), 5.50
(1H, dd, J=17.9, 5.4 Hz, H-14), 3.80 (1H, d, J= 7.1 Hz,
H-22), 2.53 (1H, m, H-15), 2.36 (1H, m, H-15), 1.97
(3H, s, H-17), 2.33 (3H, s, H-18), 5.30 (1H, s, H-20),
7.34 (1H, m, H-26), 7.34 (1H, m, H-27), 7.11 (1H, dd,

) H@ART/CLE

J=1.1, 1.9 Hz, H-28), 7.34 (1H, m, H-29), 1.29 (3H, d,
J=17.1 Hz, H-31); UV (MeOH) L.« (log &) 209 (4.55),
222 (4.39), 348 (3.99) nm. H P HdE AL Al 5
norquinadoline AP SCHRIRIE —3 . HALA Y 1 LL
BE G BE M [als —4.1 (¢ 0.10, MeOH)5 SCHR 8 1Y
[a]y —2.7 (c 0.10, MeOH)ZUT, 156 HH 19 35 114 48 XoJ 44 74
WHE, ey 1 B4 %% N norquina-
doline A,

&9 2: A, C NMR (125 MHz, DMSO-
de) dc: 166.9 (C, C-1), 121.5 (C, C-3), 146.8 (C, C-4),
146.9 (C, C-6), 127.1 (CH, C-7), 134.5 (CH, C-8),
126.9 (CH, C-9), 126.2 (CH, C-10), 119.6 (C, C-11),
159.8 (C, C-12), 52.3 (CH, C-14), 38.0 (CH,, C-15),
130.7 (C, C-16), 21.1 (CH;, C-17), 21.5 (CH;, C-18),
74.4 (C, C-19), 78.6 (CH, C-20), 64.5(C, C-22), 175.2
(C, C-23), 137.8 (C, C-25), 114.4 (CH, C-26), 129.6
(CH, C-27), 124.7 (CH, C-28), 124.4 (CH, C-29),
137.5 (C, C-30), 24.6 (CH;, C-31), 24.1 (CHs, C-32);
'H NMR (500 MHz, DMSO-d¢) dy: 10.12 (1H, s,
NH-2), 7.66 (1H, d, J = 8.1 Hz, H-7), 7.84 (1H, m,
H-8), 7.54 (1H, t, J = 7.5 Hz, H-9), 8.16 (1H, dd, J =
7.9, 0.9 Hz, H-10), 5.47 (1H, dd, J = 8.3, 4.5 Hz, H-14),
2.60 (1H, dd, J = 14.5, 4.5 Hz, H-15), 2.44 (1H, dd, J =
14.5, 8.4 Hz, H-15), 1.96 (3H, s, H-17), 2.31 (3H, s,
H-18), 5.59 (1H, s, 19-OH), 5.09 (1H, d, J = 8.8 Hz,
H-20), 7.34 (1H, m, H-26), 7.35 (1H, m, H-27), 7.11
(1H, m, H-28), 7.39 (1H, d, J = 7.6 Hz, H-29), 1.21
(3H, s, H-31), 1.15 (3H, s, H-32); UV (MeOH) pmax
(log €) 209 (4.62), 227 (4.43), 350 (4.00) nm. JLiki%
Bl A Sl S5 C ML A quinadoline. AP A
KEIE—B FEEY) 2 (LR Ral; —41.4
(¢ 0.10, MeOH) 5 3CilikHiiE 1 [a];; —32.0 (¢ 0.10, MeOH)
ek, BOKZAL A Y% i quinadoline A

&% 3: FEREE, °C NMR (125 MHz, DMSO-
de) 6¢: 170.3 (C, C-1), 84.2 (C, C-3), 151.2 (C, C-4),
146.3 (C, C-6), 127.3 (CH, C-7), 134.8 (CH, C-8),
127.3 (CH, C-9), 126.3 (CH, C-10), 120.1 (C, C-11),
160.2 (C, C-12), 52.0 (CH, C-14), 41.1 (CH,, C-15),
33.6 (CH, C-16), 14.4 (CH;, C-17), 17.5 (CH,, C-18),
75.3(C, C-19), 81.5 (CH, C-20), 59.8 (CH, C-22),
174.8 (C, C-23), 138.4 (C, C-25), 115.0 (CH, C-26),
124.6 (CH, C-27), 124.5 (CH, C-28), 129.2 (CH, C-29),
137.9 (C, C-30), 18.0 (CH;, C-31); "H NMR (500 MHz,
DMSO-d) dy: 7.68 (1H, d, J = 8.1 Hz, H-7), 7.84 (1H,
dd, J=11.9, 4.9 Hz, H-8), 7.56 (1H, t, J = 7.5 Hz, H-9),
8.16 (1H, dd, J = 7.9, 1.1 Hz, H-10), 5.46 (1H, dd, J =
8.2,3.9 Hz, H-14), 2.77 (1H, d, J = 8.3 Hz, H-15), 2.69
(1H, m, H-15), 3.00 (1H, d, J = 7.0 Hz, H-16), 1.11
(3H, d, J=7.1 Hz, H-17), 0.9 (3H, d, J = 6.7 Hz, H-18);
5.36 (1H, s, H-20), 3.77 (1H, d, J = 7.0 Hz, H-22), 7.30
(1H, m, H-26), 7.08 (1H, td, J = 7.4, 1.3 Hz, H-27),
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7.38 (1H, d, J = 7.6 Hz, H-28), 7.30 (1H, m, H-29),
1.27 (3H, d, J = 7.1 Hz, H-31); UV (MeOH) Ay (log €)
203 (4.69), 226 (4.54), 304 (3.61), 316 (3.53) nm, FJ¥
TERE N SNBSS epi-fiscalin DAY SCRRFRE —3L
HALEY 3 W HEIEERE A [al; —162.5 (¢ 0.10, MeOH) 5
E AL BRI [a],-175.9 (c 0.06, MeOH)EIT, #ikt
A YU E N epi-fiscalin D,

&Y 4: EAHIREAR, PC NMR (125 MHz,
CDCl3) dc: 169.5 (C, C-1), 58.2 (CH, C-3), 150.4 (C,
C-4), 147.2 (C, C-6), 127.1 (CH, C-7), 134.8 (CH, C-8),
127.3 (CH, C-9), 127.0 (CH, C-10), 120.4 (C, C-11),
161.0 (C, C-12), 57.0 (CH, C-14), 27.5 (CH,, C-15),
29.6 (CH, C-16), 14.9 (CH;, C-17), 19.0 (CH3, C-18),
109.6 (CH, C-19), 123.7 (CH, C-20), 136.2 (C, C-22),
111.2 (CH, C-23), 122.7 (CH, C-24), 120.2 (CH, C-25),
118.9 (CH, C-26), 127.4 (C, C-27); "H NMR (500 MHz,
CDCl3) oy 5.66 (1H, m, NH-2), 2.63 (1H, m, H-3),
7.54 (1H, dd, J = 15.6, 7.6 Hz, H-7), 7.77 (1H, t, J =
6.9 Hz, H-8), 7.54 (1H, dd, J = 15.6, 7.6 Hz, H-9), 8.37
(1H, d, J = 7.9 Hz, H-10), 5.66 (1H, m, H-14), 3.74
(1H, dd, J = 15.0, 2.3 Hz, H-15), 3.64 (1H, dd, J = 15.0,
5.3 Hz, H-15), 2.69 (1H, d, J = 1.9 Hz, H-16), 0.64 (3H,
t, J = 6.7 Hz, H-17), 0.64 (3H, t, J = 6.7 Hz, H-18),
6.60 (1H, d, J = 1.9 Hz, H-20), 8.11 (1H, s, NH-21),
7.27 (1H, m, H-23), 7.12 (1H, t, J = 7.2 Hz, H-24),
6.93 (1H, t, J = 7.5 Hz, H-25), 7.43 (1H, d, J = 8.1 Hz,
H-26); UV (MeOH) Ay (log €) 219 (4.67), 274 (4.06),
290 (3.91), 305 (3.58), 319 (3.47) nm. FHI e
LHMF WS fiscalin BUSSCHkIRE —2 . HALSY) 4
1 FEBESGBE A [all —221.5 (¢ 0.10, MeOH)5 E A1k
B [a]s —248.1 (¢ 0.06, CHCL)4EIT, Mok k&9
4 Y558 fiscalin B,

&Y 5 ER, C NMR (125 MHz, CDCl,)
dc: 170.8 (C, C-1), 60.0 (CH, C-3), 151.3 (C, C-4),
146.8 (C, C-6), 126.9 (CH, C-7), 135.0 (CH, C-8),
127.7 (CH, C-9), 126.9 (CH, C-10), 120.6 (C, C-11),
159.0 (C, C-12), 53.0 (CH, C-14), 33.6 (CH,, C-15),
53.2 (C, C-16), 91.9 (CH, C-17), 56.4 (CH,, C-19),
24.7 (CH,, C-20), 29.4 (CH,, C-21), 69.5 (CH, C-22),
174.2 (C, C-23), 137.1 (C, C-25), 116.5 (CH, C-26),
129.2 (CH, C-27), 126.7 (CH, C-28), 123.9 (CH, C-29),
137.1 (C, C-30); 'H NMR (500 MHz, CDCls) dy;: 4.66
(1H, s, H-3), 7.73 (1H, d, J = 8.0 Hz, H-7), 7.86 (1H, m,
H-8), 7.60 (1H, m, H-9), 8.33 (1H, dd, J = 8.0, 1.1 Hz,
H-10), 5.71 (1H, dd, J = 3.7, 1.6 Hz, H-14), 3.01 (1H,
dd, J = 13.9, 3.9 Hz, H-15), 1.86 (1H, m, H-15), 5.02
(1H, d, J = 1.0 Hz, H-17), 2.45 (1H, m, H-19), 1.82
(1H, m, H-19), 1.50 (3H, m, H-20), 1.50 (3H, m, H-20),
1.97 (1H, m, H-21), 1.82 (1H, m, H-21), 3.85 (1H, m,
H-22), 7.47 (1H, t, J = 7.6 Hz, H-26), 7.37 (1H, td, J =
7.8, 1.0 Hz, H-27), 7.24 (1H, td, J = 7.7, 1.0 Hz, H-28),
7.60 (1H, m, H-29); UV (MeOH) A (log €) 225 (4.56),

) H@ART/CLE

266 (4.10), 276 (2.08), 302 (3.64), 314 (3.54)nm. FH ik
B Fn g Sh i 5 © Ak A9 quinadoline B A
KEE—3 . HALEY 5 W HIEEE Mall -58.8 (¢
0.17, MeOH) 5 SCHk B 9 [a]5—44.7 (c 0.01, MeOH)
i, SOz &Y% % N quinadoline B,

L&Y 6: H{afFEA, PC NMR (125 MHz, DMSO-
dg) dc: 169.3 (C, C-1), 51.1 (CH, C-3), 152.2 (C, C-4),
147.0 (C, C-6), 127.0 (CH, C-7), 134.8 (CH, C-8),
127.2 (CH, C-9), 126.4 (CH, C-10), 119.4 (C, C-11),
159.2 (C, C-12), 54.4 (CH, C-14), 25.5 (CH,, C-15),
105.0 (C, C-16), 131.5 (C, C-17), 134.8 (C, C-19),
111.7 (CH, C-20), 122.2 (CH, C-21), 120.3 (CH, C-22),
118.2 (CH, C-23), 127.2 (C, C-24); 'H NMR (500 MHz,
DMSO-dg) 6n: 9.71 (1H, d, J = 5.0 Hz, NH-2), 5.32
(1H, d, J = 5.4 Hz, H-3), 7.63 (1H, d, J = 7.9 Hz, H-7),
7.81 (1H, m, H-8), 7.53 (1H, m, H-9), 8.15 (1H, dd, J =
8.0, 1.2 Hz, H-10), 5.66 (1H, s, H-14), 3.43 (1H, dd,
J=17.3,2.8 Hz, H-15), 3.24 (1H, dd, J = 17.3, 4.4 Hz,
H-15), 11.53 (1H, s, NH-18), 7.38 (1H, d, J = 8.1 Hz,
H-20), 7.11 (1H, ddd, J = 8.1, 7.1, 1.0 Hz, H-21), 6.99
(1H, m, H-22), 7.42 (1H, d, J = 7.9 Hz, H-23); UV
(MeOH) A (log €) 220 (4.69), 269 (4.10), 292 (4.14) nm.,
B N S prelapatin BP0 R ek
B —3 . HAL AW 6 B HLEEE Hlal; 182.9 (¢ 0.10,
MeOH) 5 B 4L &M [a]? 173.5 (¢ 0.06, EtOAc)H#%
T, WOKRZ AL A %5 R prelapatin B.

&% 7: FARER, °C NMR (125 MHz, DMSO-
dg) dc: 186.4 (CH, C-2), 83.5 (C, C-3), 132.5 (C, C-4),
126.0 (CH, C-5), 125.3 (CH, C-6), 131.7 (CH, C-7),
114.7 (CH, C-8), 138.2 (C, C-9), 171.2 (C, C-11), 56.8
(CH, C-12), 34.1 (CH,, C-13), 71.3 (C, C-14), 70.5 (C,
C-15), 159.7 (C, C-18), 121.4 (C, C-19), 126.1 (CH,
C-20), 127.6 (CH, C-21), 135.0 (CH, C-22), 127.3 (CH,
C-23), 147.6 (C, C-24), 147.6 (C, C-26), 16.5 (CHs,
C-27), 22.8(CH;, C-28); 'H NMR (500 MHz,
DMSO-ds) du: 5.24 (1H, s, H-2), 7.91 (1H, m, H-5),
7.37 (1H, d, J = 7.6 Hz, H-6), 7.55 (1H, d, J = 7.3 Hz,
H-7), 7.50 (1H, d, J = 7.7 Hz, H-8), 5.58 (1H, t, J =
10.1 Hz, H-12), 3.44 (1H, m, H-13), 3.05 (I1H, m,
H-13), 9.16 (1H, s, 16-OH), 8.25 (1H, m, H-20), 7.64
(1H, t, J = 7.5 Hz, H-21), 7.81 (1H, d, J = 7.6 Hz,
H-22), 7.77 (1H, d, J = 8.0 Hz, H-23), 8.60 (1H, s,
H-26), 1.35 (3H, s, H-27), 1.25 (3H, s, H-28); UV
(MeOH) Ay (log €) 225 (4.49), 254 (4.25), 276 (3.70),
303 (3.26), 313 (3.15) nm. IS FI L AN
tryptoquivalines LU SClik R e —3. B 71
FEHECE K [a]s —142.4 (¢ 0.10, MeOH)5 SCHkRIE
o]y —154.0 (¢ 0.12, MeOH)4E T, 136 H W 46 %) 1
B AI R, SOk k&) 7 %58 N tryptoquivalines L.,
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22 WM ENER

FIGEERBIAY 2 XKD (Lero-
monas hydrophilia) EAG — & BAHIER, L MIC
A 16 pg/mL; 1A% 6 XTI N4 I (Vibrio para-
haemolyticus) . W& /K M B (deromonas hydrophilia)
FIG BRI (V. harveyi) i — & M HIIE 1, & MIC
{E43 5020 16, 32 A1 32 pg/mL; BLAMEA Y 3 X651
WV, anguillarum)EA GRS IHEH, H MIC {H4
32 ng/mL. MRAEIEEIRAT I, X TFEALEGY 1,2
FI 3, C-3 M FEA C-22 iy HREHUR B AT AR mfe &
L7/l OE N R S

S ik
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Abstract: Chemical investigation of Aspergillus clavatus AS-107, an endophytic fungus derived from ascidian, was
performed. Seven alkaloids were obtained from the fermentation products of the strain by preparative TLC,
Sephadex LH-20 and column chromatography with silica gel. Structures of the seven compounds were determined
by analysis of their physical and chemical properties and spectroscopic data to be norquinadoline A (1), quinadoline
A (2), epi-fiscalin D (3), fiscalin B (4), quinadoline B (5), prelapatin B (6), and tryptoquivalines L (7). Antimicro-
bial experiments showed that compound 2 has potent antimicrobial activity against Aeromonas hydrophilia with an
MIC value of 16 pg/mL. Compound 6 has a certain inhibitory activity against Vibrio parahaemolyticus, V. harveyi,

and Aeromonas hydrophilia, with MIC values of 16, 32, and 32 pg/mL.
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