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A new isocoumarin isolated from endophytic fungus Arthrinium sp. A092 derived
from medicinal plant Uvaria microcarpa
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Abstract: Objective To study the chemical constituents in fermented mycelium of endophytic fungus Arthrinium sp. A092 from
Uvaria microcarpa. Methods The compounds were isolated and purified by chromatography on silica gel, Sephadex-LH20 columns,
HPLC, and so on. Their structures were identified on the basis of physicochemical properties and spectroscopic data. All compounds
were tested for their cytotoxic activities against four tumor cell lines HepG-2, MCF-7, NCI-H460, and SF-268. Results Ten compounds
were isolated from the mycelial extract and identified as 3,4,5-trimethyl-6-methoxy-8-hydroxyisocoumarin (1), decarboxycitrinone
(2), 4-hydroxy-17R-methylincisterol (3), 4-hydroxy-3-methoxybenzoic acid (4), dibutyl phthalate (5), flemingipanic acid (6), indole-
3-carboxy acid (7), ergosterol peroxide (8), p-hydroxybenzoic acid (9), and 4-hydroxybenzal-dehyde (10). Compounds 3 exhibited the
inhibitory activity against SF-268 and MCF-7 with 1Cs, values of 63.8 and 57.2 umol/L, respectively. Compounds 8 exhibited the
inhibitory activity against SF-268, MCF-7, and NCI-H460 with ICs, values of 50.6, 32.3, and 39.0 pumol/L, respectively. Conclusion

Compound 1 is a new compound named arthrinisocoumarin A. Compounds 3—S5 and 7—10 are isolated from the fungus of Arthrinium sp.
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for the first time. Compounds 3 and 8 show the moderated cytotoxic activities against SF-268, MCF-7, and NCI-H460.

Key words: Uvaria microcarpa Champ. ex Benth.; endophytic fungus; Arthrinium sp.; arthrinisocoumarin A; dibutyl phthalate;

ergosterol peroxide; 4-hydroxybenzal-dehyde; cytotoxic activities
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#% Uvaria microcarpa Champ. ex Benth. 47 74 £ &}
(Annonaceae) %% Kt )& Uvaria Linn. 184, AT
R AT I kR DR, HA
AR EABRIBE I E.  H AR S AT
F R SR B AL 7 N R A SR H ) B AT b R
WEPETTI, KT R A A A SR AR 7 TR AR
R o ARG FT DN RAE B R4 Sl B R
TR X 245 FIAE )28 B AL N AR LR REAT T Is M0
i, RINEEETZZ 1 Arthrinium sp. A092 KA
IR C BEZE U N LI 4l MCF-7 BAT W]
AR RETE M, BRI, AT AN R AT
WERE TR B Ak, IR IR T 70 452 10
MY, EZIETEIRRI LM dm D AT
BATZL AR AE PEACH ™4, st ok
W B 22 AR SR IO AT 2 B A, oy B34S 10
MEEY), DA% EA 3,4,5-trimethyl-6-methoxy-
8-hydroxyisocoumarin (1), decarboxycitrinone (2).
4-hydroxy-17R-methylincisterol (3). 3-F4g3L-4-¥%
FERHPR  (4-hydroxy-3-methoxybenzoic acid, 4)+
A8 2K W R — T Ml (dibutyl phthalate, 5) .
flemingipanic acid (6). MW|Wt-3-3 K (indole-3-
carboxy acid, 7). LA EE Cergosterol
peroxide, 8 XJF 5K HIE (p-hydroxybenzoic acid,
9). 4-}LHKHEE (4-hydroxy-benzaldehyde, 10).
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1 EFES5MH

AVANCE TII %! 500 MHz %R ELL,
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BHEARA A Akl (100~200. 200~300
FD, & B AL L) s GFosy i A0 R, Merck
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Chemical Ltd.; #%¢/iX Sephadex LH-20(18~110 um),
Amersham Biosciences Ltd.; LI A0 Hr4t,
AN S PP A ks 2.1 B
2 EMEAEHESR

BIARA092 MR Sl 1L B AR LR IX 14 At
HAr B R, ERRA092 AN LN £ LA 24 43 M A
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HhS oNKI767257) Pl SR Kb
27 Be T FE R R B S T 58 KA Uvaria microcarpa
Champ. ex Benth.; BIFELRAE T RAE AW
Jre RIEEEFRIE N 24200 g/L. 4 Hi20 g/L.
KH,PO, 3 g/L. MgSO, 1.5 g/L. 4/ %B, 10 mg/L,
PH F AR o REITAL 5 10 T AR A092 Bk BT o B 22 (4422 Bl
45250 mLIFFRMK500 mL= i, 28 C. 120
o/minf% KI5 F74 d, AT, KRR 10%5,
FER%E 47250 mLEFFRI 1500 mLHETE M, KE9R4k
RS MFHARE, $5977d, JLRELT0 L,
3 IEEESE

RIGEr= N ye L 1R 22 4R, TR 22 1k FH O = H I
B, RAEBRRAR A, 1R AR RS, T
RERHFE N IE KR, IS RETR O BRI 2 4K
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FERAE R, DU vl eI R O R (50 0 1—1 1 2)
R G pe-FmE (50 111 2) BREEVEE, 73 Bk
£, H A ISR, &AL sy, 143 20 N5
(J1~J20). J4 £ Sephadex LH-20, DL & H - H
i (101 PEARL5) 14-1~14-5, J4-1 %
IEARREIRAE (s CfrhiE-BE 8 06 7 © 1D RARKE
JREAT A1 CFIEE-/K 40 © 60)15 31k &4 4(23.2 mg);
J4-3 & RAARERAE I CFRBE-7K 80 1 200 3314k
Y1 (1.0 mg); J4-5 &SR AE A (FHEE-
7K 70 13090 : 10) fFEHLEY 5 (1.3 mg). IS
28 Sephadex LH-20 DL S HILE-FIEE (10 1) B
R3] J5-1~35-4, J5-2 & AMRERAE AT (R EE-/K
30 1 70) 5RMLEY 6 (17.4 mg); J5-4 L4 2
ik &) 3(20.6 mg). £ TLC ¥, 43 J10.
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Sephadex LH-20, DL —&(PEe-HEE (101D Wi, &
FMIL 3455 716-3, J16-3 i SRR (3
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2.36 (H3-13) | 5¢ 138.5 (C-5), 112.6 (C-6) 1 165.4
(C-7) WIAHICHAE T FRdE. WA MERG 1 AN
I ERARAL B 23 BIAE C-9.C-7 Fl C-6, FFARHE M 1 6.52
(H-8) # 112.6 (C-6) #1100.3 (C-10) KA, &
g T C-9. C-7 Fl C-6 [FAHXIAE . KA &9 1
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MG, AT ERRE YR A

A 2: AR CHED, ESI-MS m/z: 221
[M+H]", 4T3k C,H 1,040 'H-NMR (500 MHz,
CD;0D) ¢: 6.39 (1H, s, H-7), 2.37 (3H, s, H-13), 2.32
(3H, s, H-12), 2.26 (3H, s, H-11); “C-NMR (125
MHz, CD;OD) d: 167.6 (C-1), 165.5 (C-6), 162.8
(C-8), 145.0 (C-3), 140.1 (C-10), 112.2 (C-5), 111.2
(C-4), 101.5 (C-7), 100.1 (C-9), 17.3 (C-12), 17.3 (C-11),
13.4 (C-13). VA B3l 5 Scipdfos s A 250>,

#1 &4 18 "TH-NMR 71 BC-NMR B9KIZHIE (500/125 MHz, CDCl5)
Table 1 'H-NMR and *C-NMR data of compound 1 (500/125 MHz, CDCl;)
BRAL Su e AL Su e

1 167.0 9 162.7
3 1493 10 100.3
4 110.1 11 2.27(d,J=0.9 Hz) 17.9
5 138.5 12 2.30(d, J=0.9 Hz) 17.7
6 112.6 13 2.36 (s) 13.7
7 165.4 14 3.89 (s) 55.9
8 6.52 (s) 97.6 OH 11.97 (s)

A
e

5

O OH

O\
S —

1 &Y 1 84T EE HMBC HHX
Fig.1 Structure and key HMBC correlations of compound 1

WA 2 N decarboxycitrinone .

& 3. A (FEE, ESI-MS m/z: 333
[M+H]", 7R N CHx0;. 'H-NMR (500 MHz,
CD;0D) 6: 5.88 (1H, m, H-2), 5.29 (1H, m, H-16),
5.23 (1H, m, H-15), 1.06 (3H, d, J = 6.7 Hz, H-14),
0.96 (3H, d, J = 6.9 Hz, H-21), 0.88 (3H, d, J = 6.8
Hz, H-20), 0.86 (3H, d, J = 6.8 Hz, H-19), 0.67 (3H, s,
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H-20); "“C-NMR (125 MHz, CD;0D) d: 172.2 (C-1),
170.6 (C-3), 135.9 (C-15), 133.4 (C-16), 114.7 (C-2),
109.0 (C-4), 56.2 (C-11), 51.5 (C-8), 50.0 (C-7), 43.8
(C-17), 41.1 (C-13), 35.8 (C-5), 352 (C-6), 33.8
(C-18), 29.6 (C-10), 21.6 (C-9), 21.0 (C-14), 20.0
(C-20), 19.6 (C-19), 17.7 (C-21), 11.7 (C-12). Lh_-%k
5 SckaR s — 8, s kA 3 4 4-hydroxy-
17R-methylincisterol.

WwEY 4. LEFEHBA (FED, 578
CsHs04. 'H-NMR (500 MHz, CD;0D) §: 7.55 (1H, m,
H-6), 7.54 (1H, d, J = 2.0 Hz, H-2), 6.84 (1H, m, H-5),
3.89 (3H, s, CH;0-); >C-NMR (125 MHz, CD;0D) 6:
168.2 (COOH-), 152.3 (C-4), 1483 (C-3), 124.5
(C-6), 122.0 (C-1), 115.4 (C-5), 113.0 (C-2), 55.9
(CH;0-)o LA - %dls 5 e s A —5, #s e
a4y 3-ME -4 HE R TR .

&Y 5. LRy (HED, 547N
C16H2,04. 'H-NMR (500 MHz, CD;0D) : 7.73 (2H,
m, H-3, 6), 7.62 (2H, m, H-4, 5), 43 (4H, t, J = 6.6
Hz, H-1, 1), 1.73 (4H, m, H-2, 2'), 1.46 (4H, m, H-3,
3, 0.99 (6H, t, J = 7.4 Hz, H-4, 4); "*C-NMR (125
MHz, CD;0D) 6: 168.8 (C-7, 8), 133.1 (C-1, 2), 131.8
(C-3, 6), 129.4 (C-4, 5), 66.2 (C-1, 1'), 31.2 (C-2, 2'),
19.8 (C-3, 3), 13.5 (C-4, 4"). LA X0 55 SRR I
A5, WA 5 NARE HIR T g,

& 6. A (FE 7). ESI-MS m/z: 179
[M+H—H,0]", 4> ¥R K CioH204. "H-NMR (500
MHz, CDCl;) d: 10.97 (1H, s, -COOH), 7.33 (1H, m,
H-4), 6.78 (1H, d, J = 8.4 Hz, H-5), 6.63 (1H, dd, J =
7.4, 0.8 Hz, H-3), 4.64 (1H, m, H-2), 2.85 (2H, m,
H-1'), 1.45 (3H, d, J = 6.3 Hz, H-3"); "C-NMR (125
MHz, CDCl3) 8: 170.9 (-COOH), 162.9 (C-2), 140.4
(C-6), 137.0 (C-4), 118.9 (C-5), 116.9 (C-3), 109.1
(C-1), 77.0 (C-2'), 35.3 (C-1"), 21.6 (C-3"). LA L%
ki A -5, Mm% ekt 6 b
flemingipanic acid.

WEY 7. BtalfEits (FED, ESI-MS m/z: 162
[M+H]", 4Tk CH,0,N. '"H-NMR (500 MHz,
CD;0D) 6: 8.23 (1H, d, J = 8.1 Hz, H-5), 7.82 (1H, s,
H-2), 7.37 (1H, m, H-8), 7.13 (1H, m, H-6), 7.09 (1H,
m, H-7); C-NMR (125 MHz, CD;0D) J: 137.7 (C-9),
130.8 (C-4), 127.7 (C-2), 122.2 (C-6), 122.2 (C-5),
120.8 (C-7), 113.8 (C-3), 111.9 (C-8). LA F-%idh 5 ik

P FEA S, MR AY) T T3 R

e 8: Atgah (E4i), ESI-MS m/z: 429
[M+H]", 4Tk CosHasOs. 'H-NMR (500 MHz,
CD;0D) 6: 6.52 (1H, m, H-7), 6.25 (1H, m, H-6), 5.23
(1H, m, H-23), 5.15 (1H, m, H-22), 3.98 (1H, m, H-3),
1.58 (3H, s, H-19), 1.01 (3H, d, J = 6.0 Hz, H-21),
0.91 (3H, d, J = 7.2 Hz, H-28), 0.89 (3H, s, H-18),
0.84 (3H, d, J = 6.7 Hz, H-26), 0.83 (3H, d, J = 6.7
Hz, H-27); “C-NMR (125 MHz, CD;OD) &: 136.3
(C-6), 136.1 (C-22), 133.2 (C-23), 131.7 (C-7), 83.1
(C-5), 80.3 (C-8), 67.4 (C-3), 57.1 (C-17), 52.6
(C-14), 52.0 (C-9), 45.5 (C-13), 43.7 (C-24), 40.7
(C-20), 40.3 (C-12), 37.9 (C-4), 37.8 (C-10), 35.6
(C-1), 34.0 (C-25), 31.0 (C-2), 29.6 (C-16), 24.3
(C-11), 21.8 (C-21), 21.5 (C-15), 20.9 (C-26), 20.6
(C-27), 19.1 (C-19), 18.5 (C-28), 13.8 (C-18). LA %k
P 5 SRR G IEA — Y, et A 8 i
SN A ST

&) 9: W EMIRY CFEE), ESI-MS m/z: 137
[M-+H]", 2730 C;HeOs5. '"H-NMR (500 MHz,
CD;OD) 6: 7.88 (2H, m, H-2, 6), 6.83 (2H, m, H-3,
5); “C-NMR (125 MHz, CD;OD) &: 169.8 (C-7),
162.8 (C-4), 132.6 (C-2), 132.6 (C-6), 122.2 (C-1),
115.6 (C-3), 115.6 (C-5). LA %di 15 sCiik i aE A
— 5, MR A Y 9 W R AR H IR .

AP 10: BEafEAE (FEE, ESI-MS m/z: 123
IM+H]", % FRX N CHe0,. 'H-NMR (500 MHz,
CD;0D) 6: 9.77 (1H, s, CHO-), 7.78 (2H, m, H-2,
6), 6.92 (2H, m, H-3, 5); “C-NMR (125 MHz,
CD;0D) d: 192.3 (C-7), 165.0 (C-4), 133.0 (C-6),
133.0 (C-2), 129.8 (C-1), 116.5 (C-5), 116.5 (C-3).
L ¥ 5 SepkaR g R A 50, s ety
10y 4-F5 3 28 F
5 {HEREEMENIR

IR BH X IR, SR SRBYA! W a2 i 1k
%t AR b5 40 I PR SF-268 . MCF-7. NCI-H460
A HepG-2W 4N U 853G 1, 45K, BrT3f18, 1L
At Ak A M0 15100 pmol/L 3¢ T % b 348 fih 988 41 J 1)
IR N T50% . I g — MR Y3 FI8 K4
Tl b8 40 FL AR TC 50, 45 AL A )8 XS SF-268 . MCF-7.
NCI-H460[#1CsofH 53 51 2450.6+ 32.35139.0 pmol/L,
M35 SF-268. MCE-74H IFK (KITC oMt 53 51
63.8. 57.2 umol/L (%2).,
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#z2 L& 3708 Xt 4 FhENELMARERAY ICs B (n=3)

Table 2 ICs) values of compounds 3 and 8 against four tumor cell lines (n =3)

ICso/(umol- L")

&
SF-268 MCF-7 NCI-H460 HepG-2
3 63.8 57.2 >100 92.3
8 50.6 32.3 39.0 87.7
I 4.1 2.9 2.9 25
6 iTit 1996, 59(8): 765-769.

AHIFFENEE T A N A L 2248 Arthrinium sp.
A092 KR 22 AR L4y 543 3 10 SR G4,
H bW 1 A ma G 2R NEY . THREH, =
T ZRMNA YA PR S R A YRE R,
Kongsaeree 251" B 4 W 2EFL B Geotrichum sp.
AR 3 MR RE S ZRUEGYIHE AN
JE. PUEAPUEEETE. (a8 Wk &
Y, RSP0 SR A A R AR TR, R
W HA 2 R A 2 PO, RIS i
96F197 14 B43 31 (1) 2 M S BERAL S ) 22E-50,60-
N 5-8(14) FI1 22-4%5-3B, 70 M1 22E-50,
Sa-ff A £ 15§-6,22- 0fi-3B-HE, ILAE 50 pg/mL
(1) 0% 5 B AT LA W 2 4] HepG2+ MCF-7.
NCI-H460 R4 i A=, AmForgs Fb Wik
A4 8 X MCF-7. NCI-H460 Jf8g 40 fo 5 — & i3
HEH .
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