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Secondary metabolites of endophytic fungus Letendraea helminthicola
derived from Amomum villosum

ZHANG Jie"? ,LIU Hong-xin>, LIU Zhao-ming’,
LI Sai-ni*, CHEN Yu-chan®,ZHANG Wei-min® * ,GUO Bo-hong' *

'School of Pharmacy , Guangdong Pharmaceutical University , Guangzhou 510006 , China ;
*State Key Laboratory of Applied Microbiology Southern China ,Guangdong Provincial Key
Laboratory of Microbial Culture Collection and Application ,Guangdong Open Laboratory of Applied
Microbiology , Institute of Microbiology ,Guangdong Academy of Sciences , Guangzhou 510070 , China

Abstract: To study the secondary metabolites of endophytic fungus Letendraea helminthicola derived from Amomum villosum
eight compounds were isolated and purified from the culture of the fermentation by the silica gel, reverse phase gel silica,
Sephadex LH-20 and high performance liquid chromatograohy ( HPLC) , their structures were identified by physical and chem-
ical properties and spectroscopic data. Eight compounds including one new sesquiterpene 11-hydroxyl tricinonoic acid (1)
and seven known compounds were isolated and identified as methyl 3-(3,5-di-ter-butyl-4-hydroxyphenyl ) propionate (2),
gibepyrone F (3) ,gibepyrone D (4) , p-hydroxybenzaldehyde (5) , p-methoxyphenylacetic acid (6) , m-hydroxyphenylacetic
acid (7) ,ergosterol (8). Compounds 2-8 were first isolated from the genus Letendraea. Compounds 1-5 were evaluated for
their cytotoxic activities against human tumor cell lines by the SRB assay and their antibacterial activities against bacteria
were evaluated by microdilution method. However, all the measurement compounds showed no antimicrobial and anticancer ac-
tivities even at the concentration at 100 pwg/mL.
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LSRR B YN B A
IR AR BE P AR A M TR R AR TR R AR
RAAR 10, BRI 2 8y & T R SR 1% 4 4 I 1)
EEWIED . BB Letendraea helminthicola J& T F
BreagFhE ), AT AR T 3 I I 4 A G K
F s E G A T WA B K BB E LS )
3-methyl-N-( 2-phenylethyl ) butanamide 1 cyclo ( D-
Pro-D-Phe) ; Huang 25" #3358 T M8 1738 EL B Le-
tendraea sp. 53 & B ASHT Y & A R S L RER AL
SR Tl B ) M B R ST A S A A letenketals A
H B, 25 o AT g 1 v 2 s LTI e
PRI, 75 40 WM Bt #0585 (g 4 A 5 Xu 25010
MIELEE VR ) LA Letendraea sp. SXNZ4-2 H/B515
B LAH B R B G, 73 )52 phomopsiketones
D ~ G Fll letendronols A ~ C, H: A phomopsiketone E
RS A RE 2 WS AL E v 4 b — AL AU
PRI . AR DL o AR R B —
KRN A B Letendraea helminthicola A696 “A #JF 5% %t
SR AR 03 BAT IR AT B TR P AT T
1 #R5FZ®
1.1 SEIe{Y=R

K tg AR IR 1% A ( AVANCE T %! 400 MHz 8§
AVANCE M %! 600 MHz, ¥+ Brucker /A& ) 3 i it
BRI AL (12900-6430A — i DU 2R #1714, 3 [5] Agilent
Technologies 23] ) 5 i A AH (5 3% A (LC 3000 i &
AL At QFE TR R ) 5 5 RO 3 AL
(LC-20A 2 i 25 &Y, H A & #:22 A ) ; YMC-pack
ODS-AQ i #& 4% (250 mm x 20 mm,5 pm); YMC-
pack ODS-AQ i £54#£ (250 mm x 10 mm,5 pum)
(HAYMC 2A#]) 5 igfe 25 % A (0SB-2100 £, H A
Rt AL A ok XAk RAE & R
(PZ1000B Jig#s =, i DUE AN fR I A IR A WD) 5
Sephadexdex LH-20 (18 ~ 110 um, i 8 Amersham
Bioscience 2y A] ) 3 C o CAHRERE (40 ~75 pm, H AR &
Tk RSt s AR A Ak (100 ~ 200,200 ~
300 H, INARFH SHEEFEA T ) ; )2 207 ik AR
(GF254,?%E! Merck /A\ﬁj) 9E{EM\ZMZ@E\EE
B A GE I (ol ) AR R ) s B
BE OMEIEC%E. 5 N BE (@354, £ BCR 2
Al) o
1.2 SSIe##y

BRMNE EE A696 T-2016 424 A AT ARA
FRAR T DK BER B Y AR AR 2 AR 31, R/

JUARAFL I FE R AR M E O Amomum willosum
W53 B AT B TR 30 3 VAR 2R R o R o ) R [
ZH DNA, SR H 514 ITS1 F1 ITS4 §~ 3 H rDNA ITS
X, IEXF =t A T I 45 SR 4238 GenBank , &
S5 R KUS29827 5 itk BLAST (A% 11 1% J3 41] bb X 7%
JP) AT O L X, 45 R B R L H K S Letendraea
helminthicola B1A0062SNA2CC1081 ( GenBank %
KP263123) (1) )7 S AHALLEE A 100% |, PR b2 P ik e 4
E N Letendraea helminthicola , W MAL IR T T~ R4 B
B YA

1.3 EEES

1.3.1 5%

RWE B 7 kO By A% B O WA B R Ok
(PDB): T 4 5 200 o/L. % % ¥ 2% . KH,PO,
0.3% MgS0, + 7TH,0 0. 15% . VitB, 10 mg/L . ¥ £k
0.3% ,

1.3.2 KEiu

TETCW AN FiE b G MR R fh 23
250 ml Eh%BEA 4 W 97 Ak Y 500 mL = AR,
7E28 °C (120 rpm ZEF FHRGH TR 5 K, HKAGF 1
W Kb B IR R A 1.5 L Ih R B 2 A
HIRW 3 L =S, 7EAR R S0 R 5% 20 K,
IR WESS L,

1.4 sSE4sk

1 A696 TRtk K ek 48 22 )2 0 A1 1k U, 43 A5
FEMCFN A 2248 . SRR TR SR A OB R 3
U, PR MTISA R R AR 7.5 g0 SRR
JZHT (100 ~200 H) , LhiAiik- £ OB R FRLE 1
0—1: 3BEEEVEME , I FHHZ (3 (TLC) K , 5 IFAH
ILH S 455 7 AR5 Fro 1 ~7, Fro 1 Z0EAHGE
JEHEJEMT (IEC KE- LR LT AR BLLE 200 1551 1) 45
F) Fr.1.2,Fr. 1.2 3833 Ace 5 C,4 PFP 25l &4 (&
-k AR 70 1,2.0 mL/min) B 454 2 (2. 2
mg) . Fr.3 A ZE A QESbE-2 KR OBk, 100 1
—3: 1) 53 Fr.3.1,Fr. 3.1 id Ace 5 C,; PFP 24
FHE( 27K, R 602 40,2. 0 mL/min) 15 54k
G 3(1.2 mg) . Fr.5 45558 ik RCA: IE AR 24T
(IECHE- LR g ARFRLE 100 1—1: 1) 155 Fr. 5.1,
Fr.5.2 fil Fr. 5.3, Fr.5.1 ifi i Sephadex LH-20 4§
WML 8 (3.5 mg); Fr. 5.2 i i i 45 +E
(IEC %t/ SN EE, AR 5:1,2.0 mL/min) 15 24k
AW 6(2.4 mg) ;s Fr. 5.3 it Cy il HE (-
KRR 45:55,2. 0 mL/min ) 535513 B L5 9 5
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(1.8 mg) fLEH4(1.2 mg) ALBYT(1.5 mg),
Fr.7 ZOEARRERAEJZHT (IE S Be- R S, IR TR L
5:1—-1:3) 8.3 Fr.7.2;Fr. 7.2 j@d Schiral A 244
FAECIEC be-5 N AR B 5:1,2.0 mI/min) 15

B Fr.7.2.1, Fr.7.2.1 £ Sephadex LH-20 ¥ 4li{k,
JFAELEY 1(3.1 mg) .

2 ZWHER

2.1 HHWETE

Bl &&Ew1-~8mEhlX

Fig. 1  Structures of compounds 1-8

HEW1 HEBAEBAR; mp. 121 ~ 122 °C;
(o]} +15.4(c 0.5,MeOH) ; UV (MeOH) A, (log
1712970 .887 .667 ¢cm '; HRESI-MS: m/z 255. 196
1 [M + H] ", 454" "H NMR j%#1°C NMR i 7] 4t
Wr s H 1 20h s Hays O, AFIEE SN 351R i i
7R 3398 Fil 1 712 em™ BYMISCREHS , R 2540 FR A7 AE
FILFVRILTREM . RIS 1 A9 H NMR 5 n]
iz & = A 3 AN FE S =i 3
(F—MEEFRT), AR kAP 1 - C
NMR &% @R~ 15 MAF 5, (45 R Ik 8. 175.5(C-
1), P WA 8 144.6(C4) (132.3(C-6) .132.2
(C-7) \112.7(C-5) ,—/o Ak R A4S SUHE 5 B A7
LTG5+ T AFAE = A AR, P 5145
R AT A R, (LA 1 A9 H-"H COSY
Tk (UL 2 ) R WA 254 AR AR AN 2k 1 7 B H-2/
H-3/H-5 H-6/H-7/H-8 (H-11/H-12 #1 H-13/H-14,
3TF'H-"H COSY J Bt H-6/H-7/H-8 ,HMBC i | i
7N YOG R F AR A OC H-6 B] C4 .3 .5 fl H-7 %

C4 BEEH AN DU ok C4 F1 C-6 4 AH % 455 W]
mf, 454 H-2/H-3/H-5 F B, i HMBC i § H-3 ]
C-5.C-6 .C-2 11 C-1 DI f H=2 3| C-1 Fil C4 pf) ek
FASG, BRIk C-1 HEHAE AR 8 Y AR i 5 b 51>
5L H,-13 A1 H,-14 7350 5 C-8 F1 C-15 #AHC ]
DR P AR B T H-H
COSY H Bt H9/H-10/H-11/H-12, X }2 HMBC i
H-9 3| C-7 1301 C-15 fAHIC, AT L% $ t  BoFn S5+
AR BL, A, 2T H-6 1 H-T Z (8] 148 5 H 4
15.8 MHz, A #| W C-6 Ay XA Y f =, £ SC
B R, L&YW 1 58 846EY tricinonoic acid B
WO ARLAE SR BT B XN Bk
b C-11 BRI S ORI T 25k
XM — DI HHIE TS Y 1 RSk, i &
Py 1B S — AR A B 2R AL B, OF s Hodir
#,89( + ) -11-hydroxyl tricinonoic acid, fL&4) 1 1
TR AL %72 B I A6 11 3 ] AT 40 2 3

(www. trew. ac. cn)

F1 &1 H NMR #1"”C NMR ##& (CD,0D)

Table 1 'H NMR (600 MHz) and “C NMR (150 MHz) data for 1(CD,0D)
1 1
Position Position
8y (J in Hz) Sc Sy (J in Hz) Sc
1 175.5 s 9 1.20 d(15.8) 28.3 t
2 2.37 d(7.2) 32.6d 1.54 dq(13.9,6.9)
3 2.42 d(7.2) 27.0d 10 1.20 d(15.8) 37.0t
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2:5% 1( Continued Tab. 1)

Position

Position

8y (J in Hz) Sc 8y (J in Hz) 8¢
4 144.7 s 1.29 did(11.9,10.6,6.5)
5 4.82 d(9.4) 112.7 t 11 3.59 m 67.4 d
6 5.92 d(15.8) 132.4 d 12 1.03 d(6.2) 21.9 g
7 5.42 dd(15.8,9.4) 132.2 d 13 0.76 d(6.9) 18.0 q
8 1.70 di(9.4,5.1,4.6) 49.9 d 14 1.53 dq(13.9,6.9) 31.9d
15 0.81 d(6.8) 19.8 q

— 'H-'HcosY / \ HMBC

B2 k&% 1H H-"H COSY and HMBC MEEH %

Fig.2 Key 'H-'"H COSY and HMBC correlations of compound 1
wEW 2 EORY; ESI-MS: m/z 291. 3

[M-H]", 4 F = C4 Hy O,.'"H NMR (600 MHz,
CDCl,)5:6.84 (2H,s, H2,6),1.42 (18H, s, H-8,
8'),2.87(2H, m, H9),2.61 (2H, m, H-10) , 3. 69
(3H,s,H-12) ;" C NMR (150 MHz, CDCL,)§:151.9
(C4),135.8(C-3),131.1(C-1),124.4(C-2,6),
34.2(C-7,7"),30.9(C-8,8"),36.3(C-9),30.9(C-
10),51.5(C-12),173.6 (C-10) ., VI I %¥ 5 ¢
R R AR — B, O B A 2 M 3-(2,6-
AT He4- R HREL) N IR R

wEW3I  WHEORY; ESI-MS: m/z 175 [M
+ Na]*, 4%+ CH,0,,'H NMR (600 MHz,
CDCL,)8:7.23(1H,dq,J =6.7,1.4 Hz,H4) ,6.93
(1H,d,J] =6.7 Hz,H-5) ,2.46(3H,s,H,-2"),2. 14
(3H,s,H,-3");”C NMR (150 MHz, CDCl,)§:161.3
(C2),137.8(C-3),138.0(C4),107.3(C-5),
153.0(C-6),191.4(C-1"),25.6(C2")17.5(C-3")
DL E Bt 5 sk oo AR — 2, i s E A 3
M gibepyrone F,

e 4 FTEMRY ;' H NMR (600 MHz,
CD,0D)§:7.41 (1H,dt,J =7.1,1.1 Hz),6.71
(1H,d,J =7.0 Hz),6.61 (1H,s,H-8),2.36(3H,
s,H-7),2.11 (3H, s, H3) ;" C NMR (150 MHz,
CD,0D)§:172.02(C-9),166.78 (C-2),161.06 ( C-

6),146.06 (C-7),143.79 (C4),130.55 (C-3),
122.60(C-8),109.76 (C-5),19.23 (3-CH,) , 16. 09
(7-CHy) o b RBCE 530k ™ % BR A — %, i %
ELEY) 4 R gibepyrone D,

wEws AEkA; 55T CHO0,.'H NMR
(600 MHz,CD,0D)§:9.78 (1H,s,H-7),7.79(2H,
d,J=8.6 Hz,H-2,5),6.93(2H,d,J =8.6 Hz,2H,
H-3,5);"” C NMR (150 MHz, CD,0D) §:192.8 ( C-
7),165.2(C4),133.4(C-2,6),130.3(C-1),116.9
(C-3,5) . DAL %ot 5 Sk ian ) Sk —5, f 5%
EAE) S X RO

KEW6 kA ESI-MS. 165 [ M-H] ", 4>
++ C,H,,0,,"H NMR (600 MHz, CD,0D) §:7. 14
(2H,d,J =8.4 Hz,H-2,6),6.77(2H,d,8. 4 Hz, H-
3,5),3.69 (3H, s, OMe),3.55 (2H,s, H-7);" C
NMR (150 MHz, CD,0D) §:172.8 (C-8),155.1(C-
4),130.8 (C-1),126.4(C-2,6),115.8(C-3,5),
52.4(0Me) ,40.6 (C-7), L L%t 5 ScikfaE
— 3 KRG 6 Y AN AR O

WwaEWMT HEKA;ESIMS: m/z 175.1 [M +
Nal*, 4% ¥ X & CH,0,.,'H NMR (600 MHz,
CD,0D)§:3.55(2H,s,H-7),7.09(2H, m,H-2,6) ,
6.74(2H,t,J =7.5,H-3,5) ;" C NMR (150 MHz,
CD,0D)5§:176.2(C-8),156.6(C4),131.9(C-=2),
129.0(C-6),122.7(C-1),120.2(C-3),115.8(C-
5),36.5(C-7) o LA b-%cde 530kt Rl — 2k, i
EEY T RRREIR IR

a8  kEfaE kY ; ESI-MS: m/z 395. 1
[M-H], 5+ ¥k CyxH, O.'"H NMR (400 MHz,
CDCL,)5:0.62(3H,s,H,-18),0.83(6H,d, ] =6.4
Hz,H,-26 ,H,-27),0.9(3H,d,J =6.9 Hz, H,-28),
0.94(3H,s,H,-19),1.03 (3H,d,J =6.7 Hz, H,-
21),3.63 (1H, m, H-3),5.19 (2H, dd, J = 9.2,
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7. 1Hz,H-22/H-23) ,5.38 (1H,m, H-7).5.57 (1H,
m,H-6) ;" C NMR(100 MHz,CDCl,)8:12.2(C-18),
16.4(C-19),17.8 (C-28),19.8 (C-21),20.1 ( C-
26).21.2(C-11,C-15) ,23. 1(C-27),28.4(C-12),
32.1(C-2),33.2(C-25),37.1(C-10) ,38.5(C-1),
39.2(C-16) ,40.6(C-20),40.9(C4) ,42.9(C-24,
C-13) ,46.3(C9) ,54.7(C-14) ,55.8 (C-17) ,70.6
(C3),116.4(C-7),119.7(C-6),132.1(C-23),
135.7(C22) ,139.9(C-8) ,141.5(C5) . LI |- %icde
SR R A B, U e A 8 A
1
2.2 HpESHTEEENR

RHUSRB 2% AL A 1 ~ 5 X PR R 2
JRUPRA 45 P 22 90 A0 ( SF-268 ) | A ZL A i 4 i
(MCF-7) T8 40 e ( HepG-2 ) 1A i J8 41 Jifd Ak
(AS94) AR #E e M, S R s k& 1 ~ 5 7
100 pug/mL "1 X PO [ifrIe 40 Ak Fr 346 28 100 o) 32 35
20% LAF , BAPEXT B S (1C, :3. 20 wM) , KHITC
P EETE M

KRR RE T MR 1 ~ 5 SR
B MUFTH CMCC10104 ( Pseudomonas aeruginosa ) . K
T % CMCC44102 ( Escherichia coli) 4: 5 {075 % Bk
B CMCC26003 ( Staphylococcus aureus ) Rk ZEf1FT
CMCC63501 ( Bacillus subtilis ) BUPTE TE N, 45 5 0
AEEY 1 ~5 TEHE N 100 pe/mL 4] A2
R AR AR T 40% |, B M IR 2R PE AR (MIC: 1
pg/mL) RUMLEY) 1 ~ 5 TPt s,
3 iiRESit

BB Letendraea helminthicola & T i it B 3 4=
ViRl & A SO 6 TZ 8 HR OC T IR G i
SEVUUARGE %8 EL A T ERIR RS R SR
KA T AT AL B A696 % [
W Eas] 8 ML G Y, T8 TixEEE T
WG 2680, b Ak G 1 S B4 il 2
&Y Y 2 & —FU AR, doE it el
77 1076 F1 1010 251 2 0RE (51 3 A4 3708
o-MEIERZS A LS ), (&1 3 il & B AR
SR 43 B oMk I I 45 44 , 38 5 LA gibepyrone
B N EURH AT & G AL S W) 5.6 40 35 AR ER I
TG a8 A i fEEL e EE
SAFBIN , SO 4 R D2 IR, d R R
BRI A, I PHERY) R — 2 B PR
PO G L ALY 1 30 T R 3 e A L

PR FIE R 15 8 , AR ) BB — S8 HAT PO BT
PERGACH W1 B VAL EED sy & 5, N
1, AT UM I = it b AT RO R I , LA 1551
T PR GAI 1 s A YRR A B IR [R] 1 38 20 K
A RE L EUR IR T e A — LESE A ] LA B AT
WP 33 S DG B R T IR SR B 4 2 4 5
o3 —J7 i, BT R AR RS B A DU B
i AN TR AR SR AR T AR 2
BT HAE DN 3, DA 24 A b i A
Yyt
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