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Secondary metabolites from Colletotrichum fioriniae F18, an endophytic
fungusisolated from the medicinal plant Mahonia fortunei
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Abstract: Chemical investigation on the rice culture of an endophytic fungus Colletotrichum fioriniae F18,
inhabiting in the stems of the medicinal plant Mahonia fortunei, led to the isolation of nine compounds. They
included a new indole alkaloid, makomotindoline B (1), and two known indole derivatives, 3-indoleacetic acid
methyl ester (2) and N-acetyltryptamine (3), together with six known aromatic compounds, 2-(4-hydroxyphenyl)
acetic acid (4), 4-(2-hydroxyethyl)phenol (5), 2-(4-methoxyphenyl)acetic acid (6), 4-hydroxyphenethyl 2-(4-
hydroxyphenyl)acetate (7), regiolone (8) and N-phenethylacetamide (9). The structures of these compounds
were elucidated based on the analysis of spectroscopic data including MS and NMR.  The absolute configure-
tion of compound 1 was determined by electronic circular dichroism (ECD) calculation. Antibacterial activity
assay indicated that compounds 1-9 had no antibacterial activities against Bacillus subtilis, Staphylococcus
aureus, Escherichia coli, and Pseudomonas aeruginosa, as well as no quorum sensing inhibitory (QSI) activity
for Chromobacterium violaceum.
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YN AR (endophyte) 2 — 2 B Brali 4= b B
A T T A R0 (1 2H 23PN 50 1T S 5 A . A T 2 T
FIA ), R AR E M MY A 1A,
PIAE R R AR Z ], DN AR R RN R R 22
EAEE BRI, Fasg R 2 MM AR, X i
Rr s AR AE P9 AR TR BT BRI AR W B BLRE 77, AT L
PEEERH I R RE IS R AR
W AE T CBCA A 56 S AE ) R LI B TR R

/NEERME WA+ K355 (Mahonia fortunei)
E Rt gt E 25 FAEY), BAIEHETE. Wi, 1k
PR oh ™, BT Py A A TR I ELAE KL,
iR+ KI5 fETh e N AR B R I T TH A — € 1
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MFH ARG 5 E B BN =ik a9, i
A R A0 T B A I ST, SR M
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LG53 i LA &% 3 Mk Akt ¥, T
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Figurel Chemical structuresof compounds 1-9

A 1 N Ok K, HR-ESI-MS 45 73 1
B FIg mvz 220.097 0 ([M+H]*, Ci,H14NO;"; Calcd.
220.096 8) Fl 242.079 1 ([M+Na]®, Ci,HsNOsNa';
Calcd. 242.078 8), #EMI 4> XA CroHisNOs, AHLF
JER 7. 'H NMR i B SR tb & & 4 A& Al

5:7.12 (1H, t,J= 7.2 Hz, H-5).7.32 (1H,t, J = 7.2 Hz,
H-6). 7.47 (1H,d, J=7.2 Hz, H-4) #1811 (1H,d, J=
8.0Hz, H-7), HIMLAY 145 M b &4 —ANARAL —HL
RIZEH . BCNMR ¥ K SRtk & E 12 MRS
5, A 3AMNEEAME S (0c 69.0. 88.0 A1 100.8) Al
—AMNRERIES (e 172.8). H 1 BC NMR %$¥5 45
4 2D NMR BB T E THEWEH 14 flgH
B2 QAEN) IR RAIBRE S 1
ANEEZERR 6 77 A 1A HEE K .

'H-'H COSY NMR i iE 52 7k &4+ C-2/C-3 LA
J C-4/C-5/C-6/C-7 Wi~y Bt. il H-4/C-6. H-4/
C-7a. H-5/C-3b. H-5/C-7. H-6/C-4. H-6/C-7a. H-7/C-5
Al H-7/C-3b {)— %% HMBC MKHiE 7L &W1E
C-3b fil C-7a WX HI RS54 v Bt . /£ HMBC
e H,-2 5 C-3afl C-8a. H,-3 5 C-3afl C-8a L
K H-8a 5 C-2 fil C-3a fA{EIFREAMH G, [FIR 5 &3]
C-2 (6c 69.0) H1 C-8a(dc 100.8) Mk A hr#, i
SE T —NME C-3afl C-8a ib B AR fr U Sk i 11 &5 44 v
Bto #k—2 5 HMBC i &, H-8a 5 C-3b il C-7a
LK Hp3 5 C-3b fEfEIEEMR, A% &% C-7a
(0c 144.2) 1 C-8alifb2:4i#, #iE | C-3a-C-3b fil
C-7a-N-C-8a [fji##:. H3-2/C-1'f) HMBC #H3%bAK
C-1' (0c 172.8) H3-2' (6,4 2.34) F1 C-2' (dc 23.5) 1111k
SR E T —A OB R EDE A AR T e — A
IR AR C-3a i B, A C-3a(sc88.0) L
MR LA RS TR ER. Bk, w2 fiw,
AW 1B T2 F B
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Figure 2 Key COSY (bold line) and HMBC (arrows) correla
tions of compound 1
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BEAT EEXT o SR Frog2 (2.14 LR RAS) 18 R AL &9m]
REAFTEMIMI R, ARG =il 09 AT A R L
AL A, fl ECD 1HEe Y9, 1 540 %
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ECD #4i5 F1 5256 Frill 3 (1) ECD i 2k i il o B
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Figure 3  Experimental and calculated ECD spectra of
compound 1
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Broker Avance DRX-600 T ¥% fif SR 34 (Fii
& /A F]); LTQ-Orbitrap 43 HF A (FEER K H /R
B2 F]); Thermo Scientific Nicolet iS5 FT-IR Y i
£ GEBR R IR BHE A 7]); JASCO-815 [8] — il %
(HZ JASCO A#]); JASCO P-1020 jig)eix (H &
JASCO A#]); #Fa (LRI AES fiE A IR
AHE]); WA (R BRER ST, PRE R A
HEEREA (REMMN YR REHEARAR), FIKE
SR AL % — 4> C18 ik i (20~5 um, 100
A, 80 g); A RAMIAE IS (R LA R
B RAR; A R AL % — 4 C18 i
FE (10 mmx 250 mm, 10 pm); F:EiE R (200~
300 H) (HFRWEHTL);, HEAEREK (GF254)
(F B PEAL L)), Sephadex LH-20 (25~100 pm;
Pharmacia Biotech, J132); siARHEE; HAhik5 N5
Frédi.

PR AR F18 43 B F Bt K Th 95 i 2, A kLT
2016 4F 10 H R B WARF BT LAE. NAERESEIT
R 2 BARAE B I vERA S A SR ITS 75
I % € A Colletotrichum fioriniae, /75145 &%
171E GenBank (/7411’5 MH256139) . £ H Fdn 5
N F18, HRIRAFTH B RF4 ¥ KRG 542
1 ABFEYNsBEaK
11 BEHAE RERESREZEWMEMEEE (PDA)

iRtk LRiFE 5 K (28 C), ARG FH I A HR U 7%
FENF] 20 4~ 500 mL HETE R (BRf & 80 g KoK,
120 mL /KA1 0.3% & K) , T 28 CHrFRFE#FE I
30 K.

12 REESE fFREGHRG, MR FREN
A 200 mL Z 2 2B, AR 3 K, &I AT
PRI I I IR 45 5 45 B IR 31.34 g. AT
RYIKIREG, HHH RN R CBRA, 715
B XN A WA 15.51 g 1 6.40 g. X} 4.1 2T
AHZE U BEAT WE A 0 2 &, F AR £ R £ B
(100 : 0~0: 100, V/V) RGHREEVER LS 2] 19 A
4y (Fr1-19).

Fr.9 (53.7 mg) i I AR AR i A (40%
FEE—/K, 15 mL-min %) 73%{L4%) 8 (10.9 mg). K
FHRAR 51, 3 N4 (Fr.10. Fr.d7 A Fra9) 43 4
I AR SOMAE B A AT 4 2, 23 A5 B AH B
T4y . kBT Fr.10 8144 Fr.10-2 (68.0 mg) i
— B IR SRR (3 (40%H i —7K, 2.0 mL-min )
Atk B2 EY 4 (tr 28.8 min; 39.7 mg). KHET
Fr.7 (7484 Fr.17-3 (18.4 mg) F Fr.17-4 (49.8 mg)
KA Fr.10-2 2Rk afifh ik o Bl 2454 9 (40%
HEE—sK, 2.0 mL-min'% tg 15.4 min; 8.5 mg) #1110
(60%H fiE—7K, 2.0 mL-min %; tg 12.5 min; 21.4 mg) . iifl
o A e AR A i A 44k Fr.19-3 (21.0 mg, Fr.19 )
T BEMLEY 3 (40%H EE—/K, 2.0 mL-min%;
tr 20.0 min; 4.6 mg) -

Fr.11 (640 mg) £ Sephadex LH-20 (MeOH) #tfic
FE 3l e i 75 31 2 M4 Fr11-2 (210 mg) A1 Fr.11-3
(214 mg) . Fr.11-2 2 % T SsAHAE L e i (20% H
fiE—7K 20 min; 40% 1 E—7K 20 min, 15 mL-minY) 74
3 2 ANF4E4) Fri11-2-1 (113.9 mg) Al Fr.11-2-2 (32.6
mg) . I8 i A R A A T e (30% FHE 7K 20
min; 40% 9 fE—7K 20 min; 60%H fE—7K 20 min, 2.0
mL-minY) #—Baifh Fr.11-2-1 58659 5 (tg 18.7
min; 17.6 mg). 6 (tg 37.1 min; 23.2 mg) # 7 (tr 55.4
min; 16.6 mg). Fr.11-2-2 £ & A A 3 4k
(40%HEE—7K, 2.0 mL-minY) HELEY 1 (g 29.3
min; 1.9 mg). )&, 185 Fr.a1-3 4 g e AR AE i
{x4ift, (60%H fE—7K, 2.0 mL-minY) B34EY 2
(tr 17.8 min; 2.0 mg) -

2 EHEE

e 1 HEOH K. HR-ESI-MS 45 H#E5)
T8 7% miz 220.0970 ([M+H]*, C1,H1,NO;s"; Calcd.
220.096 8) F 242.079 1 ([M+Na]*, CiHi3NOsNa';
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Calcd. 242.078 8); [a] 2= +5.05 (c 0.1, MeOH); UV
Jmax (MeOH)/nm: 206 246; IR vpa/cm : 3415, 2926,
2855, 1653, 1602, 1481. 1465, 1398, 1288, 1121.
1052 %, 'H NMR (CD5OD, 400 MHz) 1 *C NMR
(CDsOD, 100 MHz) ¥ W% 1.

Table1 'H (400 MHz) and **C (100 MHz) NMR data of 1 in
CD3;0D

Position  dc, type on(JdinHz) COosYy HMBC
2 69.0CH, 4.10dt(1.2,7.2) 3 33 8a
3.56m
3 422CH, 2500t (7.6,12.0) 2 2,333b
2.38ddd (0.8, 4.8, 12.0) 2,33 3b, 8a
3a 88.0C
3b 1343C
125.4 CH 7.47d(7.2) 5 6, 7a
125.9 CH 7.121(7.2) 4 3b,7
1309CH  7.32t(7.2) 7 4,7a
1174CH  811d(8.0) 6 35
7a 1442 C
8a  100.8 CH 575s 2,33 3b, 7a
172.8C
2 235CH; 234s 1

a2 WOk, ESI-MS B8 miz 190.09
[M+H]*, 207.11 [M+NH,". 'H NMR (CD5OD, 400
MHz) 6y: 3.68 (3H, s, OCH3-9), 3.77 (2H, s, H-8), 7.01
(1H, bt, J = 8.0 Hz, H-6), 7.10 (1H, bt, J = 8.0 Hz, H-5),
7.16 (1H, s, H-2), 7.34 (1H, bd, J = 8.0 Hz, H-7), 7.51
(1H, bd, J = 8.0 Hz, H-4); *CNMR (CD;OD, 100 MHz)
dc: 31.8 (C-8, CH,), 52.3 (9-OCH3), 108.5 (C-3, C),
112.2 (C-7, CH), 119.3 (C-4, CH), 119.8 (C-5, CH), 122.4
(C-6, CH), 124.6 (C-2, CH), 1285 (C-3a, C), 138.0
(C-7a,C), 174.8 (C-9, C) o ik e ¥4 5 S i i
FEA—F, KA 2 #4554 3-indoleacetic acid
methy! ester.

& 3 EOMR, ESI-MS Eor miz 203.12
[M+H]", 225.10 [M+Na]*, 405.23 [2M+H]*. 'H NMR
(CD50D, 400 MHz) 8,: 1.91 (3H, s, H-2"), 2.93 (2H, t,
J = 7.4 Hz, H-9), 3.46 (2H, t, J = 7.2 Hz, H-8), 6.99
(1H, t, J = 7.8 Hz, H-6), 7.06 (1H, s, H-2), 7.08 (1H, t,
J = 7.8 Hz, H-5), 7.32 (1H, d, J = 8.1 Hz, H-7), 7.55
(1H, d, J = 7.8 Hz, H-4); *C NMR (CD3;0D, 100 MHz)
d¢c: 22.5 (C-2', CH3), 26.2 (C-8, CH,), 41.5 (C-9, CH,),
112.2 (C-7, CH), 113.2 (C-3, C), 119.2 (C-4, CH),
119.5 (C-5, CH), 122.2 (C-6, CH), 123.3 (C-2, CH),
128.8 (C-3a, C), 138 (C-7a, C), 173.2 (C-1', C) . Lk ¥
RO 5 IREM A, Wkt E Y 3 %
& A N-acetyltryptamine.

e 4 Ttadss, ESI-MS Eor miz 151.04
[M—H]", 187.02 [M+Cl]", 303.09 [2M-H] . HNMR
(CD30D, 400 MHz) dy: 3.48 (2H, s, H-7), 6.73 (2H, d,
J = 8.4 Hz, H-2, H-6), 7.09 (2H, d, J = 8.4 Hz, H-3,
H-5); *C NMR (CDs;OD, 100 MHz) Jc: 41.4 (C-7,
CH,), 116.1 (C-2,6, CH), 126.7 (C-4, C), 131.3 (C-3,5,
CH), 157.3(C-1, C), 176.6 (C-8, C) . iRk %i#i 5
SCHRIRGEVESRE A B, LAY 4 WK E AR
HEROIR -

&4 5 Ltads s, ESI-MS Eor m/iz 137.06
[M—H]", 173.04 [M+Cl]", 275.13 [2M-H] . *HNMR
(CD30D, 400 MHZ) d: 2.71 (2H, t, J = 7.3 Hz, H-7),
3.68 (2H, t, J = 7.3Hz, H-8), 6.70 (2H, d, J = 8.4 Hz,
H-2, H-6), 7.03 (2H, d, J = 8.4 Hz, H-3, H-5); ®C NMR
(CD;0D, 100 MHz) dc: 39.3 (C-7,CH,), 63.2 (C-8,
CH,), 116.1 (C-2,6, CH), 130.8 (C-3,5, CH), 131.0 (C-4,
C), 156.7 (C-1, C). b iy il #edfe 5 S phARE " A
— 3, KG9 5 4 % IR R R BT

& 6 AR, ESI-MS fEor miz 165.06
[M—H]", 201.03 [M+Cl] ", 331.12 [2M-H] . HNMR
(CD30D, 400 MHz) d: 3.52 (2H, s, H-7), 3.65 (3H, s,
OCHg-1), 6.72 (2H, d, J = 8.4 Hz, H-2, H-6), 7.07 (2H,
d, J = 8.4 Hz, H-3, H-5); ®*C NMR (CD50D, 100 MHz)
dc: 40.8 (C-7, CH,), 52.3 (1-OCH3), 116.2 (C-2,6, CH),
126.3 (C-4, C), 131.2 (C-3,5, CH), 157.5 (C-1, C), 1745
(C-8, C)» iRl Hde 5 ik P A — 3,
A A 6 B 45 e X AR R R 2

a7 ek, ESI-MS B8 miz 271.10
[M—H]", 307.07 [M+Cl] ", 543.20 [2M—H] . *HNMR
(CD50D, 400 MHz) 6,y 2.78 (2H, t, J = 6.8 Hz, H-7),
3.48 (2H, s, H-11), 4.20 (2H, t, J = 6.8 Hz, H-8), 6.68
(2H, d, J = 8.6 Hz, H-14, H-16), 6.71 (2H, d, J = 8.6 Hz,
H-3, H-5), 6.96 (2H, d, J = 8.6 Hz, H-13, H-17), 7.02
(2H, d, J = 8.6 Hz, H-2, H-6); *CNMR (CD50D, 100
MHz) d¢: 35.1 (C-7, CH,), 41.2 (C-11, CH,), 66.8 (C-8,
CH,), 116.2 (C-3,5,14,16, CH), 126.3 (C-12, C), 129.9
(C-1, C), 130.9 (C-2,6, CH), 131.3 (C-13,17, CH), 157.0
(C-4, C), 157.5 (C-15, C), 174.0 (C-10, C) . ik y i %k
¥ 5 SRR GBI AR — 5, LA 7 W E N
4-hydroxyphenethyl 2-(4-hydroxyphenyl)acetate .

HEW 8 RIE MK K, ESI-MS &R mz 177.06
[M—H]", 194.05 [M+NHs-H] ", [a] %= 2.28 (c 0.25,

MeOH). *H NMR (CDCls, 400 MHz) dy: 1.69 (1H, brs,
OH-4), 2.19 (1H, m, H-3a), 2.35 (1H, m, H-3b), 2.65
(1H, ddd, J = 17.8, 8.3, 4.8 Hz, H-2a), 3.01 (1H, ddd,
J=17.8, 8.3, 4.8 Hz, H-2b), 4.92 (1H, dd, J = 7.4, 3.7
Hz, H-4), 6.93 (1H, d, J = 8.0 Hz, H-7), 7.02 (1H, d,



+ 1866 *

2424 244R  Acta Pharmaceutica Sinica 2018, 53 (11): 1862 —1867

J = 7.4 Hz, H-5), 7.45 (1H, t, J = 8.0 Hz, H-6), 12.42
(1H, s, OH-8); *C NMR (CDCl;, 100 MHz) dc: 31.2
(C-2, CH,), 345 (C-3, CH,), 67.7 (C-4, CH), 115.2
(C-8a, C), 117.3 (C-7, CH), 117.7 (C-5, CH), 136.9
(C-6, CH), 145.8 (C-4a, C), 162.7 (C-8, C), 204.2 (C-1,
C). iR HdE 5Lk L&Y regiolone!® 3 A
—2, WA 8iE)tE[a] =228 (c 0.05 MeOH) &5
&%) regiolone A —3, FILEEHEY 8 K
regiolone,

A AR, ESI-MS E/8 miz 164.11 [M+
H]*, 186.09 [M+Na]*LL ) 327.21 [2M+H]*. 'HNMR
(CD50D, 400 MHz) §,: 1.90 (3H, s, H-2)), 2.78 (2H, t,
J = 7.4 Hz, H-7), 338 (2H, t, J = 7.4 Hz, H-8), 7.1~
7.29 (5H, m, H-2~H-6); *CNMR (CD0D, 100 MHz)
d¢c: 22.5 (C-2', CH3), 36.4 (C-7, CH,), 42.1 (C-8, CH,),
127.3 (C-4, CH), 129.4 (C-2,6, CH), 129.7 (C-3,5, CH),
140.5 (C-1, C), 173.2 (C-1', C) . iRy ¥ 5 ik
BRI A 5, B AY 9 s E N N-JE 23
N
3 HEYEM

KO BOEPN E A 1~9 M I
P MR E AR N B. subtilis. S aureus. E. coli fil P
aeruginosa. S & E 4 MKRFEHLEE (0.04. 0.08. 0.2,
0.4 wgEMIZiT), 3NEE, BT 37 CHEER TR
FETREEFR 24 h, DL BRI SEAR A A B X I, DA
R SRR R NIRAC R B T R L S 45 R R
AW 1~9 ¥ 70 B AN E 1k

KPR B G 3T FLIEP0 52 Ak &1 1~9 I 1k
R I e, A R o Dy 2 R R P TR K AT B C
violaceum, LLFIEERMIPEXTHE, DISE=K CV026 A
FHPEXTR, BT 37 CHEER M PR 24 h, ML
SR A MENEME . SRR E W AIKRERE (B0 10,
20 ng &), SN EE . LA R BRI EY 1~9
51 T B S R R R A o o

INGG

ARICNR BT B 1 — BB K Ty 55 28 K U5 1)
M4 H i Colletotrichum fioriniae F18 14> 2753 9
MeEY, a1 A (makomotin-
doline B), & ik J5 i R A% B 3o 49 S5 08 1 £ H v o2 1 4k
G 1~9 Mgk, If Hi@d [ — (i ECD 115 &
THEY 14Xt B 0o A3 201 9 MuAs it
AT 7 P0G AR A SN ) 5 AR, 45 R BRI
B P A B S 0 A 3 12
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