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Secondary metabolites from Corynespora cassiicola J9, an endophytic
fungus associated with Blumea balsamifera (L.) DC.
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Abstract: Chemical investigation on the rice culture of Corynespora cassiicola J9, an endophyte inhabiting
in Blumea balsamifera (L.) DC. resulted in isolation of eight compounds, including a new depsidone derivative,
corynether C (1), and seven analogues, corynether B (2), corynetherlactone A (3), corynether A (4), diaryl ether
(5), corynesidone C (6), corynesidone D (7), and corynesidone A (8). Their structures were deduced based on 1D
and 2D NMR spectroscopy, and HR-ESI-MS data. All of the isolated compounds were evaluated for inhibitory
activities against Lissorhoptrus oryzophilus Kuschel by the leaf spray assay. Unfortunately, none of them showed
inhibitory effects.
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B 27 A S S PR M S, T, X
A+ 5N A2 B Trichothecium crotocinigenum
NI T 4B AR R B AR RS ), X
1A B A B T b 0 R R TS . T R AT
MAE Y N 4E EL T Chaetosphaeronema hispidulur 7173 5
PG T — RN ER RS, RICE AN BEA I
M AEK B ENE . L, YN A B RAREY
TG PEAG S W R B B LR R, AR BuaE A EUR
P H HHE YR R AR R M@ A .

Y % 94 #F [Blumea balsamifera (L.) DC.] X 4
KA UK 32, A2 i 7 B B (0 B 2418, SR H R
SN R U E, FEOANRIEE REKRH
(Lissorhoptrus oryzophilus Kuschel). N 1 4% 15 6 75
IKGH, [FI 25 30 N AR B B A LSS
BN =3 Z ) 52 2% 1K BLAE OC R B, ARHIE 7 A 39N
FHE T ZRMNAERE, AT UK R IS
fitiik . — Mk A2 1% Corynespora cassiicola J9 7 &5+
PeAE K G R B AN A 220 DAk, SR T R B
FEAK R VENE . B — Pl i S 3R T 8 A Ak
RIS (B ). 4iF R IR (depsidone)
FE PN E B E (orcinol) S Job e i 0 Tk B a2 4927
TR B S0 XA G EA ) Z W E
WEPE, AP CPUA B DU  PUMOR PR AN R
A2, KRR T IRl T I SRR T BRI K SR AL S K R
KB HENE

FER518
1 HMEE

&1 Ak K, HR-ESI-MS 45 i vE 2 75 1
& m/z 349.091 9 ([M+H]*, C,;H,,0,4*; calcd. 349.091 7),
454 1°C NMR B3 73 8, 453 7200 Cy7H,0g, AL
FIEE 10, *H NMR i B T R iz &0 & A 2 A H
FE (6, 2.27 M12.37) 1N HEEEE (6, 3.91) LA 3NN &
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Figure 1  Structures of compounds 1-8
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4 (6, 5.83.6.32 f16.35) (% 1). *°C NMR ik & & 7~ 1k
BUILEAH TR T, BFE 2 DR (0 171.1 A1
174.8).3 1 sp* & 4b B (. 15.3.20.1 F152.7), H AN
sp? LA . HMBC 3551 (K 2) 7R 6'-CH, L& S
1'.5' A1 6" A7 B AH 5%, H-3'5 1'.2'.4'.5'.5'-COOH | 1
TRAH O, U AELE 14 orsellinic acid 28450 Fr BE . [A
i}, £ HMBC ¥ & 1, 6-CH, 55 C-1.C-5 i1 C-6 # 5%,
H-315 C-1.C-2.C-4.C-5 1 C-7 #13%, H-5 5 C-1 A1 C-3
I, FEoRAL AW R AR TE 55 14 orsellinic acid 28180 45
¥y FBt. 7-OCH, 5 C-1 fil C-7 M LR WIAFAE 1 MR IR
RS ERAE C-1 ko AR UL G R, ML &9 1 84S
Ty T A Tk 2L & 4 o i — 2D JE Ik 1D NMR [ 085 t
B ORBAL S 15 corynether B (2) 45 K AH BLS,
HtH NMR U £ &Y Lt &2/ 1
LA 77 & A (0y 6.22), HEW AT B B At B B8 H AR .
3C NMR i I LL T Bon b & 9 LA &4 2 45 1 v
Z T AINRIERR (0. 174.8). Za Ll Eoydr, HEWiL &
VLA ) 2 75 5O R BRI 28, &4 1
17 %4 9 corynether C.

Figure 2 Key HMBC correlations (arrows) of 1
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Table 1 *H (500 MHz) and *C (125 MHz) NMR data of 1 in
CD,0D

Position Oc
1 115.0

158.6

99.5 5.83,d (1.5)
161.0
111.7 6.32,d (1.5)
140.3
171.1
135.1
163.3
102.8 6.35,s
156.8
106.3
136.8
6-CH, 20.1 2.27,s 15,6
6'-CH, 15.3 2.37,s 1'5'6'
7-OCH, 52.7 391, s 1 (weak),7
5-COOH 174.8

3, (3 in Hz) HMBC

1,2,4,57

1,3,6-CH,

1'2',4'5'5'-COOH

ThE WNRE N R ®N

@

ARG I PR R TEE, TS IR DU IR AR 2 . B4, It
KB W e E 2 B B AKHEY, BARENE
AN RE F1, 5 HUAAE 1 B 35 58 1 28 1F) £R 7 BL
el AR 7T LA B 5k BRAE A SN R AR, A
H N ZE E B C. cassiicola J9 3k 75 Kk & depsidone 2§
&Y, $e7R 75 F P LA E V] fe 2 il AR H O
A= (1) depsidone 28 ¢ A AR = 40>k B B HE A 5K H K BH
IR AR S, A R A N AR B S A
FHEMPEAERRBEAEESENME.

LI ER Sy

% 1 3L IR I 3% A (Bruker Avance DRX-500 MHz);
T2 B 5 1% 4% (Waters Synapt G2, USA), Waters 2489
i) VA (it 2458 (Waters Corporation, Milford, MA,
USA); Thermo Scientific Nicolet iS5 FT-IR 4L 4k i 4%
(Thermo Fisher Scientific); SW-CJ-1D i#% % L{F & (T
T IR AL BE AT ), i 5 BE I Sephadex LH-20 (GE
Healthcare Bio-Sciences AB, Sweden); ODS-A Jx AH
AR (A6 B 5 B BR ST A Al ); e RO €3
£ YMC-Pack ODS-A (5 um, 250 mmx10 mm), GF,, i#
ERERIR (F Bl et THRA R, Al 2RO

B AT R SRS A Al CREE T & R4 T
B 2A]).

TN AR TLHR 53 25 B i 2R 2 A 40 4 B. bal-
samifera (L.) DC., H¥)#4 £l T 2017 4 12 H % H £k
A AR PN 25 P AR 0 b o B U5, PN AR TR Y 4 R
FH 2 1 T8 1 75 7509, 9 A LB R TS 791 43 i %
%€ N C. cassiicola, B k2w 5 4 39, TRATF(E H [E #iy &
VAR B s 1 0 i b BRI 5T P e 24 L

1 RERSEEYIRRS S
1.1 BErkABE K H bR R 2] PDA S BB 97 5
b, BIRFEFE LR, AR R BRI 500 mL = ff i e
A 60 g Kk, hizk 80 mL, 121 °C = s 2875 K 14 20 min,
RO IR IR . HARBER R M T R &4 T
DIPGHM B KB TR s, EIRFEEFRLMH,
NCBR OB b R
1.2 RESE KBRENICKEFREH 4R CREEHRE
3K, B IR 30 min, & I, IE R 4E SR RLER Y (13 g)-
SR FH e e A €0 23 1, — S PR e/ R R 5k 5t (200/0,
99/1, -+, 0/100), AR ¥ i 2 B34S M & JF, 3k 444
77 (F1~F4). F2 405 F W EE i iR, 42 ODS-A AR 73
B4 B B EEK (317, 1:0) Yefi, L5 3419 (F2-1,
F2-2, F2-3), 414y F2-1 ¥ fi#, 42 Sephadex LH-20 #
JRAE 43 5, e I, 2 A R 1 3N A (F2-1-1,
F2-1-2, F2-1-3), F2-1-2 3% F HPLC #1| %, DL F B - /K
(72:28, VIV) AWM, 731546572 (20 mg, t; =
26.5 min, i N 2 mL-mind) L& 1 (20 mg, tg =
27.5 min, JiiE N 2 mL-mint) FiL &4 8 (15 mg, t; =
28.6 min, Jiti# A 2 mL-min?). F2-1-3 HEERE#, K
HPLC #il %, LLFFEE-/K (75:25, VIV) NiRshH, 51k &
¥ 6 (30 mg, t; = 25.5 min, ¥t A 2 mL - mint) fi1 7
(25 mg, tg = 31.7 min, Jit# A 2 mL-min?). 217 F2-2
FH 2 %5 /1%, Sephadex LH-20 ¥tk 23 55, 3 246 -4 I
AR 54N (F2-2-1, «++, F2-2-5), F2-2-2 HIBE 5 fi#,
K FH HPLC #ill %, PALHEE—IK (65:35, VIV) AL sIAH, 13
b4 %15 (20 mg, t, = 26.8 min, i v 2 mL - min?) Al
414y F2-2-2-1 (40 mg, t; = 22 min, Ji3# 4 2 mL-min?),
4y F2-2-2-1 DL EE-7K (50:50, VIV) N s AH#ELT 43
B, 54L-EY4 (10 mg, t, = 21.8 min, iiE AN 2 mL-min?)
F13 (10 mg, t; = 22 min, J# N 2 mL-min?).,
2 EHRHIEE

PLPDA B 373 F AR K 3~5 K[ R oA SZ IR A K
R B £ B DNA, 225 SCk 7 51905 14 £k nrDNA
MINTS P AT 00T, MR RGUR B W, B € R G0 2K
A, WRIE ARG K E W, 1ZBE K C.cassiicola 5 2k
— 3¢, A k1% B #k iy 4% 4 C. cassiicola J9 (GeneBank:
MK640660) (143).
3 EPHEWERE

&1 AR, HR-ESI-MS m/z 349.091 9
(IM+H]*, C,H,,0,"; calcd. 349.091 7); UV (MeOH) 4.,
(log €): 211 (3.05), 250 (2.63), 301 (2.12) nm; IR v,
3247, 2977, 1 693, 1 643, 1 610, 1 459, 1 381, 1 292,
1194, 1 155, 1 101, 1 045, 1 000, 985, 952, 878, 844,
808, 770, 743, 685, 623 cm™. H NMR (CD,0OD, 500
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Figure 3 The phylogenetic tree of the endophytic fungus C. cas-
siicola J9

MHz) 1 3C NMR (CD,0D, 125 MHz) ¥4 W. % 1.

th&W2  AEK A, ESI-MS m/z 305.10 [M+H]",
'H NMR (500 MHz, CD,0D) 6,,: 6.31 (1H, d, J = 2.0 Hz,
H-5), 6.28 (1H, d, J = 2.0 Hz, H-3), 6.22 (1H, d, J =
2.0 Hz, H-5), 5.87 (1H, d, J = 2.0 Hz, H-3), 3.91 (3H, s,
7-OCH,), 2.27 (3H, s, 6-CH,), 2.02 (3H, s, 6'-CH,);
13C NMR (125 MHz, CD,0D) §,: 172.1 (C-7), 161.8 (C-2),
159.7 (C-4), 157.0 (C-4'), 152.4 (C-2'), 140.8 (C-6), 135.5
(C-1'),134.5 (C-6"), 116.0 (C-1), 112.3 (C-5), 110.2 (C-5"),
103.5 (C-3'), 100.4 (C-3), 53.5 (7-OCH,), 20.9 (6-CH.,),
17.1 (6'-CHg). bk i v Hah 15 SC kU A — 2, #ff e
tk44¥) 2 4 corynether B.

&3 KKK, ESI-MS m/z 289.070 6 [M+
H]*, *H NMR (500 MHz, CD,0OD) 6,: 6.48 (1H, d, J =
2.5 Hz, H-5), 6.29 (1H, d, J = 2.5 Hz, H-5'), 6.23 (1H, d,
J = 25 Hz, H-3), 5.96 (1H, d, J = 2.5 Hz, H-3), 5.24
(2H, s, H-8), 2.02 (3H, s, 6'-CH,); 3C NMR (125 MHz,
CD,0OD) d.: 172.9 (C-7), 168.4 (C-2), 161.2 (C-4), 157.5
(C-4"),154.4(C-6),152.2 (C-2'),134.8 (C-1'), 134.4 (C-6"),
110.3 (C-5), 106.1 (C-5'), 103.8 (C-1), 103.6 (C-3'), 102.7
(C-3), 71.3 (C-8), 17.0 (6'-CH,). b ik il it % ¥ 5
BRIVIE A — 3, 1 5€ A6 5470 3 4 corynetherlactone A.

&4 KRR K, ESI-MS m/z 289.072 2 [M-
H]~, *H NMR (500 MHz, CD,0D) 6, 6.33 (1H, d, J =
2.0 Hz, H-5), 6.28 (1H, d, J = 2.5 Hz, H-5'), 6.23 (1H, d,
J =25 Hz, H-3), 5.89 (1H, d, J = 2.0 Hz, H-3), 2.35
(3H, s, 6-CH,), 2.06 (3H, s, 6'-CH,); *C NMR (125 MHz,
CD,OD) .. 173.8 (C-7), 161.5 (C-4), 159.3 (C-2),
157.0 (C -4"), 152.3 (C-2'), 140.6 (C-6), 135.6 (C-1),
134.6 (C -6'), 117.4 (C-1), 1125 (C-5), 110.2 (C-5,
103.5 (C-3"), 100.5 (C-3), 21.1 (6-CH,), 17.1 (6'-CH,).

R B R 5 ORI A B e B4
corynether A.

&S5 AR, ESI-MS m/z 247.06 [M+H]",
'H NMR (500 MHz, CD,0D) 6,,: 6.30 (1H, d, J = 2.5 Hz,
H-1), 6.25 (1H, d, J = 2.5 Hz, H-5), 6.22 (1H, d, J =
2.5 Hz, H-3), 6.18 (1H, d, J = 2.5 Hz, H-5'), 6.08 (1H, d,
J = 2.5 Hz, H-3'), 2.18 (3H, s, 6-CH,), 1.99 (3H, s, 6'-
CH,); *C NMR (125 MHz, CD,0D) 6,:161.7 (C-2), 160.0
(C-4), 156.4 (C-4'), 152.3 (C-2'), 142.1 (C-6), 135.7
(C-1Y, 134.8 (C-6), 111.1 (C-5), 110.2 (C-5"), 108.9
(C-1), 103.3 (C-3), 101.0 (C-3), 22,5 (6-CH;), 17.2
(6'-CHy)o b sl i £ 4 15 SCMRIMIBE A — B, # e &
Y15 A diaryl ether .

&6 KKK, ESI-MS m/z 289.07 [M+H]*,
'H NMR (500 MHz, CD,OD) 6,: 6.61 (1H, s, H-4),
6.46 (1H, d, J = 2.0 Hz, H-7), 6.46 (1H, d, J = 2.0 Hz,
H-9), 2.36 (3H, s, 6-CH,), 2.31 (3H, s, 1-CH,); *C NMR
(125 MHz, CD,0D) é.: 166.5 (C-11), 158.2 (C-4a), 156.4
(C-8), 152.1 (C-3), 147.0 (C-9a), 144.9 (C-5a), 143.5
(C-2), 133.0 (C-6), 130.3 (C-1), 1155 (C-7), 114.4
(C-11a), 106.6 (C-9), 105.7 (C-4), 16.9 (6-CH;), 14.5
(1-CHy)o b gl i B 15 SCR I A& — B, i E AL
4 6 >N corynesidone C.

tEMT  KEK K, ESI-MS m/z 317.07 [M+H]*,
'H NMR (500 MHz, CD,0OD) §,;: 6.59 (1H, s, H-9),
6.58 (1H, d, J = 2.0 Hz, H-4), 6.58 (1H, d, J = 2.0 Hz,
H-2), 2.66 (3H, s, 6-CH,), 2.40 (3H, s, 1-CH,); *C NMR
(125 MHz, CD,0D) 6.: 174.4 (-COOH), 165.3 (C-4a),
164.9 (C-3), 164.6 (C-3), 161.3 (C-8), 150.5 (C-a), 147.6
(C-1), 144.0 (C-5a), 135.3 (C-6), 117.8 (C-7), 113.9
(C-11a), 108.1 (C-9), 106.6 (C-4), 22.1 (1-CH,), 15.7
(6-CHy). i il 4 15 SCHRIVIE A — 3, e &
)7 N corynesidone D.

th&we kK, ESI-MS m/z 271.06 [M-H],
'H NMR (500 MHz, CD,0D) 6,,: 6.56 (1H, d, J = 2.0 Hz,
H-4), 6.55 (1H, d, J = 2.0 Hz, H-2), 6.47 (1H, d, J =
2.5 Hz, H-9), 6.47 (1H, d, J = 2.5 Hz, H-7), 2.40 (3H,
s, 1-CH,), 2.37 (3H, s, 6-CH,); *C NMR (125 MHz,
CD,0D) 4.: 166.2 (C-4a), 165.8 (C-11), 164.3 (C-3),
156.5 (C-8), 147.4 (C-1), 146.9 (C-9a), 144.1 (C-5a),
133.3 (C-6), 117.5 (C-7), 115.6 (C-2), 114.1 (C-11a),
106.7 (C-4), 106.6 (C-9), 22.2 (1-CH,), 16.9 (6-CH,).
IR B S SRR AR — B W EL B8 N
corynesidone A,



896 - Zy%% %4 Acta Pharmaceutica Sinica 2019, 54(5): 892 -896

4 SEMMR

R 3 ) M B SR D L SR ROE 1) T 9
K 15 AL & 23 ) Y 1% B RUBR ¥ O, 3R A
0.5 mg - mL A SV VL, K BT LR AR (VI R I AT
W T BUEAR 9 om BB IR I, IR — R K
VEANYEAR, R WL 4 1) - Py B T8 4% b ORI, RN TR
I A 4] 20 ARG /K G H, 1% (1 BBV LA 2 1, S5
HE 3K, 24 hJa MERARRE TR, BT 2 A
ABBENE, DLR TR R 75 85 i DA SR AT it K
30 s Ja e A AN AE LT R W br v . Sege g SRR
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