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Secondary metabolites of endophytic Guignardia mangiferae from Smilax glabra
and their antitumor activities
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Abstract: Objective To study the secondary metabolites of the endophytic fungus Guignardia mangiferae from Smilax glabra and
their antitumor activities. Methods The compounds were isolated by various column chromatographies on silica gel, reversed silica
gel, Sephadex LH-20, preparative TLC, and so on. Their structures were identified by extensive analysis of their spectroscopic data.
The inhibitory effects of compounds 1—7 on SF-268, MCF-7, and NCI-H460 cell lines were tested in vitro by SRB method. Results
Twelve compounds were isolated from the extract of 100 L liquid fermentation broth and ten of them were identified as 15-hydroxyl
tricycloalternarene 5b (1), guignardiaene D (2), guignardiaene C (3), guignardone A (4), guignardone B (5), 3-(4-methylphenoxy)-
propanoic acid (6), nonane-2, 4-diol (7), ergosterol keone (8), tyrosol (9), and p-hydroxybenzaldehyde (10). The meroterpenes 1—5
showed inhibitory effects on SF-268, while compounds 6 and 7 showed inhibitory effects on MCF-7 selectively. Conclusion
Compounds 6—10 are isolated from fungus of the genus Guignardia Viala et Ravaz for the first time and compounds 6 and 7 are firstly
reported as natural products.
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Roxb., WA ARG o ITS 7410007 %558
T RERBE TR Guignardia mangiferae A. J. Roy,
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& 1. Lk, ESI-MS m/z: 360 [M].
'H-NMR (500 MHz, CDCl3) 6: 5.21 (1H, td, J = 7.4,
1.2 Hz, H-5), 4.91 (1H, dddd, J=17.2, 5.9, 2.8, 1.3 Hz,
H-3), 4.28 (1H, dd, J = 12.2, 5.5 Hz, H-15), 3.69 (1H,
dd, J = 6.8, 3.5 Hz, H-17), 3.47 (3H, s, H-17"), 3.28
(1H, d, J = 7.5 Hz, -OH), 2.72 (1H, dt, J = 11.9, 9.1
Hz, H-7), 2.48 (2H, m, H-4), 2.34 (1H, ddd, J = 13.7,
4.6, 3.8 Hz, H-9a), 2.25 (2H, m, H-12), 2.17 (1H, m,
H-11), 2.11 (1H, m, H-9b), 1.93 (1H, dd, J = 11.9, 5.5
Hz, H-16a), 1.80 (2H, m, H-16b, H-8a), 1.63 (3H, d,
J =12 Hz, H-6), 1.62 (3H, d, J = 1.3 Hz, H-1), 1.57
(1H, m, H-8b), 1.47 (3H, s, H-2'), 1.34 (3H, s, H-10");
BC-NMR (125 MHz, CDCl3) d: 195.6 (C-18), 168.5
(C-14), 134.8 (C-6), 132.3 (C-2), 128.0 (C-5), 124.0
(C-3), 106.8 (C-13), 88.6 (C-10), 80.0 (C-17), 66.8
(C-15), 59.3 (C-17), 44.2 (C-11), 42.6 (C-7), 38.5
(C-9), 35.5 (C-16), 27.3 (C-4), 26.5 (C-8), 26.3 (C-1),
23.5 (C-10"), 19.2 (C-6"), 18.5 (C-2"), 16.7 (C-12). LA
A scmkioE — S, gSROLE 1, St
A% 1 4 15-hydroxyl tricycloalternarene Sb.

e 2. A A (TS . ESI-MS m/z:
315 [M+Na] . 'H-NMR (500 MHz, CDCI3) ¢: 4.74
(1H, brs, H-2'a), 4.65 (1H, brs, H-2'b), 4.26 (1H, t, J =
4.5 Hz, H-11), 3.72 (1H, dd, J = 6.6, 3.6 Hz, H-13),
3.46 (3H, s, H-13"), 2.38 (1H, dt, J = 13.8, 4.1 Hz,
H-12a), 2.35 (1H, d, J = 17.6 Hz, H-8a), 2.23 (1H,
ddd, J = 13.8, 6.6, 5.5 Hz, H-12b), 2.16 (3H, m, H-3,
8b, 5a), 1.95 (2H, m, H-7, 4a), 1.80 (1H, ddd, J = 14.1,
11.3, 7.1 Hz, H-5b), 1.67 (3H, s, H-1), 1.55 (1H, m,
H-4b), 1.35 (3H, s, H-6); C-NMR (125 MHz, CDCl;)
5:195.0 (C-14), 167.7 (C-10), 145.5 (C-2), 111.3 (C-2"),
105.9 (C-9), 87.7 (C-6), 79.2 (C-13), 65.8 (C-11), 58.4
(C-13'), 48.9 (C-3), 43.3 (C-7), 37.5 (C-5), 34.5 (C-12),
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Fig.1 Structures of compounds 1—5

27.0 (C-4), 22.4 (C-6"), 19.3 (C-1), 16.2 (C-8). LA %k
P 5 ScwdiE 8P, g E 1, e 2
A guignardiaene Do

& 3. Kk ESI-MS m/z: 301 [M+
Na]'. 'H-NMR (500 MHz, CD;OD) &: 4.73 (1H, brs,
H-2'a), 4.66 (1H, brs, H-2'b), 4.40 (1H, dd, J = 11.4,
5.0 Hz, H-13), 428 (1H, t, J = 3.3 Hz, H-11), 2.33
(2H, m, H-3, 12a), 2.24 (1H, dd, J = 17.2, 1.2 Hz,
H-8a), 2.14 (2H, m, H-8b, 5a), 2.03 (2H, m, H-12b, 7),
1.95 (1H, m, H-4a), 1.87 (1H, m, H-5b), 1.69 (3H, s,
H-1), 1.58 (1H, m, H-4b), 1.33 (3H, s, H-6'); *C-NMR
(125 MHz, CD;0D) &: 200.3 (C-14), 169.8 (C-10),
147.5 (C-2), 111.6 (C-2)), 106.4 (C-9), 89.1 (C-6),
68.6 (C-13), 67.3 (C-11), 50.1 (C-3), 44.4 (C-7), 39.3
(C-12), 38.5 (C-5), 27.9 (C-4), 23.4 (C-6"), 19.1 (C-1),
17.2 (C-8). LA E¥dls b5 Sciikap i —2), 44 LI
1, WM%et&4) 3 4 guignardiaene Co

twEY 4. Ak, ESI-MS m/z: 313 [M+
Na]". 'H-NMR (500 MHz, CDCL3) ¢: 4.73 (1H, m,
H-16a), 4.61 (1H, m, H-16b), 4.55 (1H, d, J = 5.5 Hz,
H-4), 3.81 (1H, dd, J = 7.9, 1.3 Hz, H-7a), 3.49 (1H,
d, J = 7.9 Hz, H-7b), 2.46 (1H, dd, J = 10.7, 5.5 Hz,
H-5a), 2.34 (1H, d, J = 17.2 Hz, H-8a), 2.15 3H, m,
H-14, 8b, 12a),2.03 (1H, d, J=10.7 Hz, H-5b), 1.94
(2H, m, H-13a, 9), 1.81 (1H, m, H-12b), 1.65 (3H, s,
H-17), 1.55 (1H, m, H-13b), 1.32 (3H, s, H-11);
BC-NMR (125 MHz, CDCl;) 6: 198.8 (C-1), 172.8
(C-3), 145.2 (C-15), 111.5 (C-16), 102.9 (C-2), 89.3
(C-10), 81.7 (C-6), 78.5 (C-4), 70.6 (C-7), 48.6
(C-14), 44.0 (C-5), 43.2 (C-9), 37.3 (C-12), 26.8
(C-13), 23.2 (C-11), 19.1 (C-17), 15.5 (C-8). LA L%
5 SCakARE 2P, S LI 1, MO E T 4

4 guignardone A,

EY s k. ESI-MS m/z: 331 [M+
Na]". 'H-NMR (500 MHz, CDCl;) 6: 4.58 (1H, d, J =
5.5 Hz, H-4), 3.83 (1H, d, J = 7.9 Hz, H-7a), 3.53
(1H, d, J = 7.9 Hz, H-7b), 2.64 (1H, dd, J = 17.0, 1.3
Hz, H-8a), 2.46 (1H, dd, J = 10.7 5.5 Hz, H-5a), 2.28
(1H, dd, J = 17.0, 6.2 Hz, H-8b), 2.09 (1H, m, H-9),
2.04 (1H, d, J = 10.7 Hz, H-5b), 2.02 (1H, m, H-12a),
1.88 (1H, m, H-13a), 1.66 (1H, m, H-12b), 1.58 (2H,
m, H-14, 13b), 1.34 (3H, s, H-11), 1.23 (3H, s, H-16),
1.20 (3H, s, H-17); >C-NMR (125 MHz, CDCL;) ¢:
198.7 (C-1), 174.0 (C-3), 102.6 (C-2), 90.7 (C-10),
81.7 (C-6), 78.4 (C-4), 72.9 (C-15), 70.6 (C-7), 51.1
(C-14), 44.0 (C- 5), 41.3 (C-9), 38.4 (C-12), 28.8
(C-16), 27.5 (C-17), 24.7 (C-13), 22.9 (C-11), 18.2
(C-8)o Lh %t 5 3cikipoE —5C, gii I 1,
AW 5 M guignardone Bo

WA 6: Toto s i (=& F %) . 'TH-NMR (500
MHz, CDCl;) d: 7.08 (2H, d, J = 8.5 Hz, H-3', 5'),
6.77 (2H, d, H-2', 6'), 5.18 (1H, s, 1-OH), 4.24 (2H, t,
J=17.1 Hz, H-3), 2.86 (2H, t, J = 7.1 Hz, H-2), 2.05
(3H, s, H-7"); "C-NMR (125 MHz, CDCl;) d: 172.3
(C-1), 155 (C-1"), 131.4 (C-4"), 131.0 (C-3', 5'), 116.3
(C-2', 6"), 66.2 (C-3), 35.1 (C-2), 22.0 (C-7"). BF# X
BRARIED), BEAW 6 N 3-(4-HEAHL)- N R .

WY 7. Tk (S5 P55 . 'TH-NMR (500
MHz, CD;OD) d: 3.98 (1H, m, H-2), 3.77 (1H, m,
H-4), 1.52~1.26 (10H, m, H-3, 5, 6, 7, 8), 1.16 (3H,
d, J = 6.3 Hz, H-1), 0.92 3H, t, J = 7.1 Hz, H-9);
BC-NMR (125 MHz, CD;0OD) J: 68.8 (C-4), 65.0
(C-2), 46.8 (C-3), 38.6 (C-5), 32.6 (C-7), 26.0 (C-6),
23.8 (C-1), 23.2 (C-8), 13.9 (C-9). LL & it Hl 5 ¢
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BRIROE — 80, WA T N 2, 4-T B
&Y 8: WK A. 'HNMR (500 MHz,
CDCly) 8: 6.62 (1H, d, J = 9.5 Hz, H-7), 6.04 (1H, d,
J=9.5 Hz, H-6), 5.75 (1H, s, H-4), 5.24 (2H, dd, J =
15.2, 7.3 Hz, H-22, 23), 1.06 3H, d, J = 6.7 Hz,
H-21), 1.00 (3H, s, H-19), 0.96 (3H, s, H-18), 0.93
(3H, d, J = 6.8 Hz, H-28), 0.85 (3H, d, J = 6.8 Hz,
H-26), 0.83 (3H, d, J = 6.8 Hz, H-27), 2.57~1.23
(17H, m); "“C-NMR (125 MHz, CDCl;) d: 199.5
(C-3), 164.4 (C-5), 156.1 (C-14), 135.0 (C-22), 134.0
(C-7), 132.5 (C-23), 124.5 (C-8), 124.4 (C-6), 123.0
(C-4), 55.7 (C-17), 443 (C-9), 44.0 (C-13), 42.9
(C-24), 39.3 (C-20), 36.8 (C-10), 35.6 (C-12), 34.1
(C-2), 34.1 (C-1), 33.1 (C-25), 27.7 (C-16), 25.4
(C-15), 21.2 (C-21), 20.0 (C-26), 19.7 (C-27), 19.0
(C-18), 19.0 (C-11), 17.6 (C-28), 16.7 (C-19). LA %k
o5 SchkaaE — 5, M AL A 8 A S .
A& 9: Toth 45 i CHIEE) . "H-NMR (500 MHz,
CD;0D) §: 7.02 (2H, d, J = 8.4 Hz, H-3, 5), 6.71 (2H,

d, J = 8.4 Hz, H-2, 6), 3.68 (2H, t, J = 7.2 Hz, H-8),
2.71 2H, t, J = 7.2 Hz, H-7); “C-NMR (125 MHz,
CD;0D) d: 156.2 (C-1), 130.6 (C-4), 130.5 (C-3, 5),
115.9 (C-2, 6), 64.1 (C-8), 38.9 (C-7). LL E¥#i 5
mkIROE 80, et A 9 .

A 10: Ltk CRIED . "H-NMR (500 MHz,
CDCLy) 6: 9.87 (1H, s, H-7), 7.82 (2H, d, J = 8.7 Hz, H-
2, 6), 6.99 (2H, d, J = 8.7 Hz, H-3, 5), 6.09 (1H, s,
4-OH); "“C-NMR (125 MHz, CDCls) d: 192.1 (C-7),
162.3 (C-4), 133.4 (C-2, 6), 130.9 (C-1), 116.9 (C-3,
5)e LI RHE S SckiiE — S, A 10 %N
X FRIER I
5 EYRIYRIMR B EE

DU R BHAEXH, SR SRB yAU etk &
) 1~17 %} SF-268. MCF-7 il NCI-H460 Jifygd 41 Jitg
PRI (R Do 85 1R, a2k &) 1~
5 %f SF-268 4il il AT RE L M EIEH], a4 6.
7 % MCF-7 40l i) B AT e £k 4l vE ], B0
SERSEIEER

R1 WUEY1~7 X 3 MAEEBREIIEIER (xts,n=3)

Table 1 Inhibition of compounds 1—7 on three tumor cell lines (x+s,n =3)

N a1 1%

Gk P/ (ngml7) SF-268 MCF-7 NCI-H460
1 100 41.8+4.6 10.6+0.9 0.54+0.2
2 100 36.2+0.9 49+19 0.240.2
3 100 413432 6340.5 0.240.4
4 100 50.7+2.1 21.0+0.7 1.640.7
5 100 34.0+2.5 63+1.6 0.240.1
6 100 28.4+1.6 44.040.6 02414
7 100 215+1.9 56.0+£1.0 13.4+3.4
5 10 93.7+3.0 84.24+0.7 97.9+0.5

6 iTit TR R R 1 AR S ), AR SR P 9t 3 W Hxt

TEARFCH 7 B AR 10 M S (&)
1~5 N 28 GRS, & FAT AL 1 SRR e
AR b R B SRR IR IRk 5, 2L
SEA ARIE OB EE K . 2008 4F 5 )1PHIIE T 5 A
2R AD): 15-hydroxyl tricycloalternarene
5b. guignardiaene A—D. AWML EY 1~
4 5% A 15-hydroxyl tricycloalternarene 5b.
guignardiaene D. guignardiaene C. guignardiaene A,
2010 4F Yuan"VSE MHE T 3 AMERLEIL A
guignardone A—C, AHFFFRIRNEY 5 %EH
guignardone B. SCHRHRIE R A4 A RSBt

SF-268. MCEF-7 Fll NCI-H460 I8 41 ik 3 il
FASR . A5 R AT 8 52 e AT ) oAt 24 B
PE, R FF R FH S 2546 R AR 7 1) B4 5 Bl
A 6~10 3520 15 M\ IK e 1R J8 B 1R 43
2, KW 6. 7 JFIRR W) 3-(4-H -4
FY-INBE (6) T LAAE A 1 4- (o3 2R Ak A Wi Fi v
M IR 5 3-SR, Ay
N AR b o SRS %G . Si4t,
SCHERHRE BT e ) AR A I R e S O A
nonane-2, 4-diol (7) ¢, ASZIG ¥ Uk ST AR
Yoy B A S, I RE T S A .
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o JRIT AR 0 0o B FFR, LR F7 2 R I A=) ] 64 T 171842,
35 35 S R AR . R B4 B A BBAR AT B A ) MR 4 AT AR A Ak i
WK, A E R EHAMFABRR R GWIT FA G RR R, KE QD E MR
AR ANRE, R K E. F5 AN EERSRGI1E 8RR, 28, Xk FHAE
Hy R LARAAE T AT L7 69 P 9N F ARIAT) b, RAGIH R IR A A ABM & M R0 £ 4

e 3

T FRENFREFRGEE.

REAMFRRZAED RSP RAREAEEAHBERINE XFT, £ES WAhEHRSHIEE
Wil B, MBAAR IR ESRHBET KA LT LS (W EHRSRER) . AEEo L. F.
THEEM, BEBHEDEERS 8 TIOA, £ 700 7F., EXFHENEULRSCLSELEL., FPLEL. #
L (FLZB AT ) AF L. MK 2T XFen T2, AR (HEL BE. Bk, ek, R,
b, itk SaEAeskiE ). M RR. AMERFRAR. T THESWA ZA K I —HMHEF RS
XL MM FERRYRL LAY ET LR, 2P RERERANIE LA MEIHE, AEFE. 15
EER, B RBARIGE GAN . REEZANFE, 4 RZEREMFH. AABRYRN, FRTARY
HIFLATLEERGRE TG LR GEES, AHHARARLA. 2R, FHTNRRRERE . BE. A
K RIEAR, AMMBT LR FIRRLT BT SHRFFERES TR,

AEHHBEBREFEAHRE “+ =8> EHFLLEFRRAY = L LR E R T A FHBEFEAR
FAE, ARG T RAOANR, TRV WA A BAL G4 & 7 W 64 5T Hr 4 &R R AEAS BT 69 4035 TR A=
¥kigiz,

ZHORAFIA “T—5” BRELEBERMANAE, F 2011 5 11 A HAREE BBARERELT, X
16 FFHER, HELH 588 .



