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Abstract: Six compounds were isolated from the crude extract of the liquid culture of Alternaria sp. W-1 by
silica gel column chromatography, Sephadex LH-20 gel column chromatography, and HPLC. They were identified
as 6-iso-tricycloalternarene 6a (1), tricycloalternarene 6a (2), tricycloalternarene B (3), uracil (4), 5-methyluracil
(5), and lumichrome (6) through HR-MS, NMR and literature comparison. 6-iso-Tricycloalternarene 6a (1) is a
new compound which has never been reported in the literature. In cytotoxicity assay, compounds 1-3 showed
weak inhibition activity to human hepatoma cell line SMMC-7721 and human gastric cell line SGC-7901.
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% 9 ACTG-toxin, ‘B AIIFE S5 # EARARL, & ZIX B 1E
T2 5 0 I RN C BRI B 7 AN AN g —2P
XT Alternaria sp. W-1 & U IR & H B4 52 105 134T
syEsatifk, g5 B o 8545 2 14N tricycloalternarene 14
&) 6-iso-tricycloalternarene 6a (1, & 1) #1542 414
tricycloalternarene 6a (TCA 6a, 2). tricycloalternarene
B (TCA B, 3)P . uracil (4)®.5-methyluracil (5)®#1 lumi-
chrome (6)™,

i
OH
Figure 1  Structure of 6-iso-tricycloalternarene 6a (1)
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&Y LA AERE R, HIEEHR-ESI-MS SR ik
7y 1B 11§ m/z 365.232 8 [M+H]", 387.214 5 [M+Na]*
H1751.438 3 [2M+Na]", 5t B HAH % 43 1 o & 4 364,
4 ¥ 3 N C,H.,0, (C,H,,O.Na F it {fi: 387.214 7), 1
WIRIFE A 6. AL&H 11 H NMR i 5w, 34 FF 3L A
I 9,,, 1.18.6,,, 1.12.6,,,, 1.50, 14> F £ XL 1% 5, . 0.98,
1 XUEEL O, 5.35; °C NMR i i 7R 20 M5 5 (C-18
BBk FE AT 5 AR W 5L 3)), Horb 4 D XUBEBK 6, 150.0+
e 120.0.6,,, 105.0 f1 5., 170.2. *HF1C NMR i $2
7R, AW 12— tricycloalternarene tb &4 . 1405y
FrHH ATBC NMR 305 £ 81, (&4 15 TCA 6a (2)
FTCA 6b ELEARRL (=75 4> 7 LB A C,H,,0,), H
TEAE B2 7, 5 TCA6b M EL, th &9 1 () H Al
BC NMR i 153 I 22 2] 6, 4.35 A1 0., 66.5, 1t ] H:
TE4E 15-0OH, i dE 17-0H™. LC-MS/MS /) iior, th &
Y LA TCA 6a (2) HAAH [ i — 2% Joa v 1], 158 BH & A7)
HAMFE KPS, 5 TCA6a (2) ML, (k&1
C-5FI C-6' XA 5 (Ad, = 1.1, Ady = 0.7)M; [ Hef
H-5 K37 & & # 5 (Ad,,s,, = 0.52), H-6 [ =37 5 5l
(A6=-0.20). XA LT REZ TCA6a ) C-6HL 5
Ptk . B 54T — %% 2D NMR i (HSQC.HMBC.
COSY I NOESY) #ffiiE 7 X649 1 1) &5 K 4Ll

'H-'H COSY i ML %2 £: H-3 5 H-4.H-4 5 H-5.
H-5 15 H-6.H-4 5 H-6 L\ & H-5 5 H-6'H15%; H-8 5 H-9
R H-11 5 H-12 M1 5% ; H-15.H-17 5 H-16 # 5% .
HMBC i s ] LI % 5] H-2'5 C-1 /1 9%; H-1 5 C-2'
FHR; H-1.H-2'5 C-2 #15%; H-1.H-2'55 C-3 1 5¢; H-5.
H-6'.H-9.H-12 5 C-7 #H %; H-9 5 C-8 #HK; H-8.H-
10'5 C-9 M1 3¢; H-8.H-9.H-10"5 C-10 # ¢; H-8.H-9.

H-10'.H-12 5 C-11 #5¢; H-12.H-16 5 C-14 #5¢ (A
2). Pk, &Y 1821 € 4 6-iso-tricycloalternarene
6a, 1% 45 A4 i R O SCHRHRIE, L TH F1P°C NMR 3 5 )&
T 1.

Figure 2 "H-'"H COSY (=) and HMBC (%) correlations
of compound 1

Table 1 NMR spectral data of compound 1 (CDCI,, 600 MHz
(H)/150 MHz (C), J in Hz)
Position Oy Oc

1 1.18 (s) 26.5

2 73.0

2 1.12 (s) 23.3

3 3.25 (d, 9.6) 78.9

4 1.43 (m) 29.8
1.25 (m)

5 1.97 (m) 32.9
1.97 (m)

6 1.71 (m) 321

6' 0.98 (d, 6.6) 20.0

7 150.0

8 5.35 (s) 120.0

9 2.64 (m) 45.0
2.47 (d, 15.6)

10 88.8

10' 1.50 (s) 23.7

11 2.80 (m) 46.8

12 2.64 (m) 15.2
2.23 (m)

13 105.0

14 170.2

15 4.35 (m) 66.5

16 2.23 (m) 28.9
1.97 (m)

17 2.59 (m)
2.31 (m) 33.6

K MTT i € 16 & P 1~3 %5 N T 9 4 fa ik
SMMC-7721 F1 N B i 4H il bk SGC-7901 1) 44 &1 4 fifd 7
WM, G5 ORI, A A 1~3 0 b AR R 41 A ik
F L FS 10 40 195 4, £F 50 pg-mL* i, Xt SMMC-
7721 48 H () 0 1) 28 43 5 A 25.71% . 20.22% #1 28.91%,
X} SGC-7901 4 Jifd (1) 1 1l & 53 5l 2y 23.10% 19.40% Al
41.04%, 117 FH P4 5% JE B0 6T 1 79 e 2 4 i A 14 1C,,
B2 6.12 F11.25 pg-mL ™.

SMUTE
Bruker AVANCE 600 % i/ 341z 5 15 4% (8 [ Bruker
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2y #); Bruker UHR-TOF-Maxis j# = 43 3 ¥ A7 I 1] i
WA (1 [ Bruker 2y \]); i fm BOBURH (38 - DY AT R
156 K AT I 18] J5 1% TripleTOF 4600 (34 [ AB SCIEX A
F]); WZZ-2B H 3 Jig YA (R % R A A TR A
F]); Jasco J-810 [ — 1% 4% (H 443 )% 2 w); Hitachi
Primaide = 20 AH (L35 4 (H A H 32 A A]), WAH
HE 4 Sinochrom ODS-AP (4.6 mmx150 mm, 5 um) #f
Sinochrom ODS-AP (4.6 mmx250 mm, 5 um) (K% &
FIHE 2 BT A 2845 B 2> 71); 1solera one B 1 40 44, i) 45
FH 1% (H 4L Biotage /A #]); Thermo Series 11 CO, 4fl il
K5 7% %6 (3% [® Thermo Fisher Scientific /A 7]); Bio-Tek
SYNERGY2 £ e lgriX (35 1H Bio-Tek A A]) %5, FF
I RERE (200~300 H) (5 S FEAL T 93] 7); Merck
Silica gel 60 F254 £5 4% (20 cmx20 cm) (4 & Merck 2
w]); Sephadex LH-20 (i # Pharmacia Biotech 2 7l);
CDClI, (3% [ Sigma-Aldrich 24 7]); CD,0D (75 & i o4
B AR R A 7]); DMSO-d, (34 [E Cambridge Isotope
Laboratories 24 ); 4 H1 i (35 [ TEDIA A A]); i
G (HE 25 46 B AL 27 350 A BR & #]); RPMI 1640 55
A G AR I IE I T - B &R A W (L 541 Biological
Industries 2~ @]); 0.25% R & AR (¥ 2E = RAEDH
RARAF), B (MTT) (REXCEWHARE
B 2> &), MR (VT 750 22 AR 200 I 1 A PR 23 =); Ak
R HT 4. N B Ak SGC-7901 (i mr Ft
SEHE T e A B ), N H g 4 A R SMMC-7721 (35
ATCC A 7).
1 RESSE

B R W-1 72 7 8 R0l K 2% = RS 1] Ll R it
Vi SR R T B AR B g R A AR B RN AE R
B, AR 4 2 A5 22 RFIE 2 55 18S rDNA J7 71 L%, % e HL
N B #% 1 Alternaria sp. (GenBank & 3% 5 MF184928),
% B PR R A AE ] S 3 AR ) R RO B O
(CGMCC No.15181). Alternaria sp. W-1 3 i ¥ 7K i
i ) A RS IR B AT AR K%, RIFTA LR LR A
I3 R Uk i 2548 25 b 7 5 A AR 20 ¢

REAIR B S RE RO Gt 4 B, & e H
i P 5 B (viv 1002 0—0:100), 7551 10 AN 44 Fr.l~
Fr.10. Fr.l 2ot — 0 ek IAE (3 7 815 2 Fr.1-1~
Fr.1-4, Fr.1-34 HPLC (Sinochrom ODS-AP #¥: (4.6 mmx
150 mm, 5 um), 254 nm, F £ /K viv 55:45, 1 mL-min™)
B A Bk A3 (3.1 mg, t,= 118 min). Fr.64
BE— 0 AT € 3% 43 29 43 3] Fr.6-1 #1 Fr.6-2, Fr.6-1 4
Sephadex LH-20 ¥t i £ 4 i 2 2 13 2 1) Fr.6-1-3 &
HPLC (Sinochrom ODS-AP #+ (4.6 mmx250 mm, 5 um),
254 nm, Z.fi 17K viv 15:85, 1 mL-min™) 43 55 41k 15 51

&6 (1.1 mg, t,= 39 min). Fr.7 £ Sephadex LH-20
Uk J2 B € ) B8 15 1 Fr.7-1~Fr.7-3, Fr.7-1 4 HPLC
(Sinochrom ODS-AP# (4.6 mmx250 mm, 5 um), 254 nm,
FE /K viv 34:66, 1 mL-min™) 73 B i1k 15 846 &4 1
(1.6 mg, t,= 78 min) £12 (7.8 mg, t,= 73 min); Fr.7-3%
HPLC (Sinochrom ODS-AP # (4.6 mmx250 mm, 5 um),
254 nm, FEE 7K v/v 10:90, 1 mL-min™) 3B 4lifb 15 24k
%4 (1.2 mg, t,= 3.5 min) 15 (1.1 mg, t,= 4.3 min).
2 EHETE

6-iso-Tricycloalternarene 6a (1) # & [ 14, 7 1
#& C,H,0,. HR-ESI-MS m/z: 365.232 8 [M+H] *,
387.214 5 [M+Na]", 751.438 3 [2M+Na]* (C,,H.,0,Na
MR 387.214 7). [a]® = -52.2 (¢ 0.009 6, MeOH);
UV (MeOH): 4., (loge) = 262 (3.82) nm; CD (MeOH):
J (Ag) = 207 (-0.33), 226 (1.40), 288 (-0.23), 304
(0.38) nm; *H #1°C NMR 4% .3 1.

Tricycloalternarene 6a (TCA 6a, 2) &% {48 K, 7
¥ X C,H,0,. HR-ESI-MS m/z: 365.232 5 [M+H]",
387.213 9 [M+Na]", 751.440 9 [2M+Na]* (C,,H.,0,Na
H i$ {E : 387.214 7); '"H NMR (CD,OD, 600 MHz) ¢:
5.37 (1H, s, H-8), 4.22 (1H, d, J = 3.0 Hz, H-15), 3.16
(1H, d, J = 10.8 Hz, H-3), 2.87 (1H, s, H-11), 2.63 (2H,
m, H-12a, H-9a), 2.56 (1H, m, H-17a), 2.49 (1H, m, H-
9b), 2.28 (1H, m, H-17b), 2.19 (2H, m, H-12b, H-16a),
1.94 (2H, m, H-16b, H-6), 1.53 (1H, m, H-5a), 1.50 (3H,
s, H-10"), 1.44 (1H, m, H-5b), 1.30 (1H, m, H-4a), 1.15
(1H, m, H-4b), 1.13 (3H, s, H-1), 1.09 (3H, s, H-2"), 0.99
(3H, br s, H-6"); **C NMR (CD,OD, 150 MHz) 6: 200.0
(C-18), 174.1 (C-14), 151.3 (C-7), 121.4 (C-8), 108.7 (C-
13), 90.1 (C-10), 79.9 (C-3), 73.7 (C-2), 67.1 (C-15),
47.9 (C-11), 45.9 (C-9), 34.2 (C-17), 33.8 (C-6), 33.5 (C-
5), 30.6 (C-4), 30.5 (C-16), 25.8 (C-1), 24.9 (C-10),
23.6 (C-2"), 20.6 (C-6'), 16.1 (C-12).

Tricycloalternarene B (TCA B, 3) H & ¥ K, 4
T & C,H,05c HR-ESI-MS m/z: 411.215 5 [M+Na] ",
387.217 6 [M-H] (C,H,,0,Na B it {f : 411.214 2);
'H NMR (CDCl,, 600 MHz) §: 5.39 (1H, s, H-3), 5.33
(1H, s, H-8), 4.43 (2H, s, H-1ab), 4.02 (1H, d, J = 12.6 Hz,
H-17), 2.74 (1H, s, H-11), 2.66 (1H, d, J = 16.8 Hz, H-
12a), 2.59 (1H, d, J = 16.2 Hz, H-9a), 2.49 (1H, m, H-
15a), 2.43 (1H, d, H-9b), 2.38 (1H, m, H-15b), 2.33 (1H,
m, H-16a), 2.24 (1H, br d, J = 18.6 Hz, H-12b), 2.07
(3H, s, 1-O0CCH,), 2.02 (1H, m, H-6), 1.95 (2H, m, H-
4ab), 1.72 (1H, m, H-16b), 1.61 (3H, s, H-2), 1.51 (2H,
m, H-5ab), 1.43 (3H, s, H-10'), 0.96 (3H, br s, H-6").
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Uracil (4) FIfafE A, 473 C,H,N,0,. HR-ESI-MS
m/z: 113.037 4 [M+H]", 135.017 8 [M+Na]* (C,H.N,0,
g ff: 113.034 6); '"H NMR (DMSO-d,, 600 MHz) ¢:
10.96 (2H, s, 1-NH, 3-NH), 7.38 (1H, s, H-6), 5.45 (1H,
s, H-5).

5-Methyluracil (5) H [ 4, 7 F 20 C;H,N,0,.
HR-ESI-MS m/z: 127.051 9 [M+H]"*, 253.091 1 [2M+
H]* (C,H,N,O, # i {f: 127.050 2); 'H NMR (DMSO-d.,
600 MHz) 6: 10.99 (1H, s, 3-NH), 10.59 (1H, s, 1-NH),
7.23 (1H, s, H-6), 1.72 (3H, d, J = 0.6 Hz, 5-CH,).

Lumichrome (6) ¥ £¢ 45 K, 731 2\ C,H,(N,0,.
HR-ESI-MS m/z: 265.070 4 [M+Na]*, 507.152 7 [2M+
Na]* (C,,H,,N,O,Na#i${#: 265.069 6); "H NMR (DMSO-
d,, 600 MHZ) 6: 11.70 (2H, s, 1-NH, 3-NH), 7.92 (1H, s,
H-9), 7.71 (1H, s, H-6), 2.49 (3H, s, 7-CH,), 2.47 (3H, s,
8-CH,).
3 IR EIEMNE

SR FH MTT 25 00 52 A G 0 (0 4 &0 240 53 3 1k o il
I8 4 L AE B 10% 3 A2 iR A 17 1) RPMI 1640 5% 7% i
Hr, F- 37 °C.5% CO, If] CO, 1% 77 48 A 85 77 = X H Ak K
o RGBSR KA, AREFL 1x10° AN 4H i 45k T
96 FLHR, 24 4H o 55 15 3 31 80% /2 A7 I, 25440 4y Wl
N 100 pL — & ¥k ¥ (0.1.1.10.20 150 pg-mL™) I F§
Mtk &4 (2> 5 DMSO Blig), X JEZH A2 (4 57
SN ZE R 0.1% [t DMSO Ak 35 559748 h A,
FEFLIIAN 20 uL MTT (5 mg-mL™), 4k 45 F 4 h. AR5
75 LB R, AL 100 uL DMSO, 37 °CE % 10 min,
A 45 i 70 50 Vi Ak, AR AXCLE G 490 nm AR 5E AL
J6EE ODAH . ME B EXS 25 . iHE AR F:

ODr W OD«/
BB A = — AP 1000
OD ;11

BUSH: M KW b O AR SR AL A P £ R i 4 Bl
WA,

EZ TTlk: £ 75755 BRIk 00 55 1 N A2 B Alternarria sp.
W-1 IR AR F= 4 (0 43 B S g5 W 5, 5 T 99 47 51 58 iR
W SRR R BRI 17K 48 Alternaria sp. W-1 [

O R AR TP AR S AL A P A R 20 A AR R A
&0 AR SR L B PR RE 5 HR I 9 BT SR T ANE STHE
PR AFe AR e

S PrA 1 275 WA AEAE R 2 7 R
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