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Secondary metabolites from the endophytic Chaetomium sp. of Dioscorea opposita
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Abstract: In this study,the secondary metabolites of an endophytic Chaetomium sp. L45 from Dioscorea opposita were isola-

ted and identified. The ethyl acetate extract of the rice fermentation of the fungus were separated by silica gel column chroma-

tography , Sephadex LH-20, semi-preparative High-performance liquid chromatography,etc. ,and the chemical structures of the

compounds were identified by NMR and HR-ESI-MS analysis. As a result, four compounds were isolated and identified as 3,

4-dimethoxy-5-hydroxy-6-propyl-benzoic acid (1) ,5-isoprenylindole-3-carboxylic acid (2) ,lecanorin (3) ,and ergosterol (4).

Among them, compound 1 is a new compound ,compounds 2 and 3 were isolated from genus Chaetomium for the first time.
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1.1 5

DRX 400/600 MHz #Z% R L RN (£ 475 ) ; Wa-
ters Xevo G2-XS QTof /5433 it (VR 451 ) ; Thermo
Evolution 350 $¢4hal ULA3 S0 G BE i (€8 €) s EYE-
LA-N1300 Jigf4 78 &AL (A 5t B4k ) 5 Agilent 1100 15
ROBAH TS (225848 ) s Waters 1525 2 5 1= 50K
FHETEAL (IRFFH) 5 B3 A . YMC-Triart-C, g 2 il £
%A (5 pm, 10 x 250 mm) ; LDZF-50KB %57 5
JE Nz K ( B2 B T e ) ; GXZ B
REJCIREEFRAE (T VLR &) ) s RP-CI8 (YMC, 50
wm) ; Sephadex LH-20 ( Amersham Biosciences AB) ;
FE TS AR (80 ~ 100,100 ~200 H , F 516 T
J7) s i G Ak FH e (58 R M) 5 A3 2 B T
B LR O AWKt A BESEIE Ry s Hr 4l
1.2 5 sr#

AW I FH TR AR F R S e il EL gk 1L 2,
FMAELLI R 77 5E (rose bengal agar) ML
O3S, IFAI P D B A 4 0 ) B 97 Bk (potato dex-
trose agar, PDA) Zlifb 3545 . 28 ITS YU J5 - L Xt Gen-
Bank 4R &2, 28 € N B 7% H @ B # ( Chaetomium
sp. ) ,ITS P51 B {#- 1% Z GenBank ( No. OR976500) ,,
BFH ( Chaetomium sp. L-45 ) {347 T 55 &M K F 4R
FHET I AR SR
1.3 EMpEFRSRE

TE R 5 1B TAE G ol Cs A B oe
Pl T K B 5 1 PDA ) B T4 B O IR 37 46 (28
CHHHEFR =K, 4 PDA B B Bl TR
FAF T RN 2 PDB KRB b, THHIRFE K (28 C |
120 r/min) HrdE SR — 15 B L WERD I, 4 ROK
Fedk (B 100 g KOK AT 100 mL 7K, KoK G4 20
kg) B TR EZVOK T, 121 “C KA 20 min, 7R
TCH S TR IR B IO e b, B T
REDCHRR: 746,28 C A MR 28 d,

1.4 REE5SH

P BT M JOK LB LA LR SRR 3 IR,
3 d, FEATHE A5 20 08 R0 o e e 4 Bk R A
PUERTREI LR CTRRF (205.3 g) . LTROTER
B AREWCAEZHT FHAS ] LU 5] 0% i k-9 i (120,10
1120 1) PEME, 758 Fr. A ~ Fr. C =444y,

Fr.B(41.8 g) Zfif e AE )2 1 A [ B A5 A
fit- £ 12 MR (150:1.,50: 1.,10: 1.2: 1) 1 H EEAR R 5k
A3 5] Fr. B1 ~ Fr. BS, Fr. B1 #4087 K& ik,

RIShAb &9 4(4.6 g) o Fr. B4(3.8 g) ZBEIC 45
G C-18 AR AT % 43 85, LIAAS [R] L 451] B -7k
(BITE LA R 20% |, L 5% $EAT 33 184 22 i P s ) it
5% Fr. B4.1 ~ Fr. B4.17, Fr. B4.5(20.5 mg) i@ it
et £ B SORAR A3 (35% 2 0E-7K) 15 34k & 1
(2.1 mg,tz =11.5 min) ,

Fr. C(76.5 g) £ C-18 e AH A A% 432, DU
AN[A] HE A5 R - 7K (20% 40% .60% 80% ,100% ) 1
B85 Fr. C1 ~ Fr. C5, Fr. C3(7.1 o) &2
Mt , AN TR Ee 9] — 4 H 6 -9 R (12 0,100: 1,20: 1,5+
1) 1 H PSR Rk 75 2] Fr. C3.1 ~ Fr. C3.5,
Fr. C3.2(104.8 mg) i iF f il 5 &5 &0 W AH £ 3%
(40% 2 JE-K) 15814k 59 2 (10.4 mg, 1, =16.4
min) #13(11. 1 mg,t; =15.2 min) ,

2 ZBR5H5H

HEW 1 WS A E R UV (MeOH) A, (log
£)206 (4. 63) ;i@ i+ HR-ESI-MS:m/z 241. 106 2 [ M
+H] " (H5E C, Hy; 045,241,107 6) , B 5 Hoor 1
KR CoH, O5 , AR N 5. ZALA P9 H NMR
(600 MHz,CDCLy) B/n L AE S (WLFE 1), Hh
—AMEE TS AE S 5, 6.41 (s, 1H, H2) , B4~ H
ASME S 8, 3.92(3H,s) 3. 87(3H,s) , I H 5
=E5.2.79(2H,t,J = 8.0 Hz,H-7),1.63(2H,m,
H-8) D) J— A H (545 6,,0.97(3H,t,J = 7.2 Hz,
H-9)  HEM H A5ty rh L & — DTG50 B, ik
A" C NMR (150 MHz, CDCL, ) [l 2t H 3g 12 4>
WfEs (£ 1), Kb — A Ee L s R (5 5 o,
171.9(C-10) , S/ MR TS S 2 5, 156.9(C4) |
156.0(C-3) ,140.7(C-5) .116.7(C-1) ,115.0( C-
6) .94.4(C=2) , i EILRR(EE 5. 56.4 .56.3, =
eI AE S 5. 33.7(C-7) ,22.9(C-8) . 14.3(C-
9) o MIZLAPIH H I C NMR S, 1k 44
1 85 & —ANZRER, Ho LB, e g~
SASEIUR, — MR EEUR, — AR, DL R —A
BRERUC, SEW 1 AR REY G, %L
(' H-"H COSY i (LI 1) shaf LIEF] H7 &5 H-
8,H-8 5 H9 #I3&, #—BIFEsL TN AFTE. 1k
A1 () HMBC &3 (WLE 1) sh e LA 34 4
For 55 8. 156.9(C4) (156.0( C-3) A, HESE T
FARSL & B 7E 2K 36 I H2 5 C-1 .C-3.C4 . C-6 Fil
C-10 ) HMBC AH R B RILIEFAE C-1 i, 1 C-5
RS H9 5 C-7 .C-8,H-8 5 C-7 DL} H-7
5 C-1.,C-5.C-6 11 HMBC AHOCHE— 2P UESE T4 |
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BRI AETE , I BURAL B AE C-6 fii, b1k
B AR R Sl 3, 4- T AR RS- k-6
N FE-ZR 2 (3, 4-dimethoxy-5-hydroxy-6-propyl-ben-
zoic acid) (WL 2) k&Y 1 L&Y, &Y
1 A TE L0 23540 S 0 B I s R3S AT AR 1) O 4 3%
T2k (www. trew. ac. en)
k1 &1 HF"C NMR(600 1 150 MHz,CDCL, ) £
Table 1
(600 and 150 MHz,CDCL;) of 1

"H and” C NMR spectroscopic data

No. On o¢
1 - 116.7(s)
2 6.41(1H,s) 94.4(d)
3 - 156.0(s)
4 - 156.9(s)
5 - 140.7(s)
6 - 115.0(s)
7 2.79(2H,t,J = 8.0 Hz) 33.7(v)
8 1.63(2H,m) 22.9(t)
9 0.97(3H,t,J = 7.2 Hz) 14.3(q)
10 - 171.9(s)

3-OMe 3.92(3H,s)" 56.4(q)"

4-OMe 3.87(3H,s)" 56.3(q)"

TE:a # b A 2ZH#H,
Note:a and b can be interchanged.
)
O
H
HO '/K c\c;o
OH
= S~ N
MeO N7\ — "H-"H cosy

%Me in
1 2 /" HMBC

Bl AW 1F2 4 H-"H COSY R&#K HMBC %
Fig. 1 'H-"H COSY and key HMBC correlations of 1 and 2

B2 a1l ~4 MLz

Fig. 2 Chemical structures of compounds 1-4

EW2 #iE@E A, E T HR-ESI-MS m/z
252.1003 [M + Na]* ({}-% /g for C,, H,sNO,Na,
252.100 0) , i Hoor ¥k € HisNO, A i3

N8, ZLAYHI'H NMR (400 MHz, CD,0D) &/~
AN ABGEES 6y 7.-79 (1H, s, overlap, H-2) ,
7.79(1H,s,overlap, H4) ,7.22(1H,d,J = 8.4 Hz,
H-7),6.91(1H,d,J = 8.4 Hz,H-6),5.27(1H,t,J
= 7.2 Hz, H2'") ; — A~ W& L5 5 8y 3.33
(2H,d,J = 7.2 Hz,H-1") , i~ 5l L5 5 5,
1.66(3H,s,H-5'),1.64 (3H,s,H4") ., k&% 2
f9"°C NMR(100 MHz,CD,0D){{ @7~ 12 PMifE 5,
Hrr 9 I35 sl ik (5 5 8¢ 136.7 (C-7a) (136.0
(C-5).,127.9(C-3a) ,133.3(C2).124.4(C-6) .
121.2(C4) (111.3(C-7) . 125.7(C-2") ,132. 4 ( C-
3, =AM I 5 35.6(C-17) , A HIBE 8 26.0
(C4") 17.9(C-5") . b BEYMRIES 5HA T
{RAF, #E— 2553 HSQC A1 HMBC &3 % 3, 1k
G 2 BB A A AW A RS 5 6. 170. 0
(C-10) ,108.9(C-3) , #4353 Ay ¥2 B b A5 5 FIWL
G2
PG YERILIRG S (R 2) SE s
¥y 5-isoprenylindole-3-carboxylic acid F) 42 i B ¥5 AH
1, AP 2 B9 H-"H COSY [ hf7fE HA1'15
H-2"#85¢, 5 HMBC Bl rh (WK 1) ,H-1"5 €2,
C-3' .C4 .C-5 #HX:, H4' 5 C2' .C-3" .C-5"#H¢, H-
5'5C-2" [C-3" C-4"FHC i S5 00 M ok S e 1) 7
x2 k&W2H'HFN"C NMR
(400 #1100 MHz,CD,0D) ${#Z
Table 2 'H and"” C NMR spectroscopic data
(400 and 100 MHz,CD,0D) of 2

No. Su o

2 7.79(1H, overlap) 133.3(d)
3 - 108.9(s)
3a - 127.9(s)
4 7.79(1H,, overlap) 121.2(d)
5 - 136.0(s)
6 6.91(1H,d,J = 8.4 Hz) 124.4(d)
7 7.22(1H,d,J = 8.4 Hz) 111.3(d)
7a - 136.7(s)
8 - 170.0(s)
1’ 3.33(2H,d,J = 7.2 Hz) 35.6(t)
2 5.27(1H,0,] = 7.2 Hz)  125.7(d)
3 - 132.4(s)
4’ 1.64(3H,s) 26.0(q)
5 1.66(3H,s) 17.9(q)
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. FHEAFES 7.79(1H, s, overlap, H4 ) ,7. 22
(IH,d,J = 8.4 Hz,H-7),6.91(1H,d,J = 8.4
Hz,H-6) i B 3R 0 1,2, 4-=Huft, it H6 5
H-7 ) COSY A& ,H-1"5 C4 .C-5 .C-6 [y HMBC #
*, U H-6 5 C-1' .C4 C-Ta ) HMBC #% , #f &
SR AR C-5 . 25 b e itk Bl 5-
S5 S FH- 15| -3 - ¥R iR ( 5-isoprenylindole-3-carboxylic
acid) (WL 2) , HE LS .

wEW3I B EE ;' H NMR (600 MHz,
CD,0D)8:6.55 (1H, s, H4') ,6.49 (1H, s, H6'),
6.43(1H,s,H2"),6.28 (1H,s,H-5),6.21 (1H, s,
H-3),2.56 (3H,s, H-8),2.29 (3H, s, H7");" C
NMR (150 MHz,CD;0D)§:105.4(s,C-1) ,164.4 (s,
€-2),101.9(d, C3),166.6 (s, C4),112.8 (d, C-
5),144.7(s,C-6),171.5(s,C-7),24.4(q,C-8),
152.2(s, C-1'),107.3 (d, C2"),159.4 (s, C3"),
114.8(d,C4"),141.6 (s,C-5"),114.5(d, C-6")
21.4(q,C7") o L&Y 3 BORERE B 5 3k 4R
B3, 2 AW % E A lecanorin,,

e 4 A RERECE TR 'H
NMR (400 MHz,CDCL;)§:5.57(1H,dd,J = 5.5,
2.2 Hz,H6),5.38(1H, m,H-7),5.22 (1H, m, H-
22),5.18(1H, m,H23),3.64(1H, m,H-3),1.04
(3H,d,J = 6.6 Hz,H21),0.95(3H,s, H-19),
0.92(3H,d,J = 6.8 Hz,H-28),0.83(3H,d,J =
6.4 Hz, H27),0.81(3H,d,J = 6.4 Hz, H26),
0.63(3H,s,H-18),” C NMR (100 MHz, CDCl,) 8:
38.4(t,C-1),32.0(t,C-2),70.5(d,C-3),40.8(t,
C4),139.8(s,C-5),119.6(d,C-6),116.3 (d, C-
7),141.4(s,C-8),46.3(d,C9),37.0(s, C-10),
21.1(t,C-11),39.1(t,C-12),42.8(s,C-13),54.6
(d,C-14),23.0(t,C-15),28.3(t,C-16) ,55.7(d,C-
17),12.1(q,C-18) ,16.3(q,C-19) ,40.4(d,C-20) ,
21.1(q,C-21),135.6(d,C-22),132.0(d,C-23),
42.8(d,C-24),33.1(d,C-25),20.0(q,C-26),19.7
(q,C27),17.6(q,C-28) . ZMAE WIS
SCHRM IR B AR — B AL A Y 4 M E A
(i3S
3 54

ARG I I 245 0 U5 ) —BR B 7E B TP 43 25 15 )
4 MMeEY, kG0 1 LGk EY 2 2
Motohashi %2008 45 WA % B 14108 = v i Ik
O3B U E AR R IR KRR ) h ke iz Ak

YA 3 Z W T AT AP R E B
wEEE TR E] . BITE BRI B R TR
IBVEY & 07 TR A EENE, SOk IE , 1 &9 2
f4 [E] 3 S ¥4 1 6-isoprenylindole-3-carboxylic acid H
A W WA E AR TR T N — T R
Ew R E Y RS . (a3 B W
EHIRBEI RIS VE (1C5, = 34.06 pmol/L) " ;38 H
AT T Ly B AR AR R & PR . A S
(4) LR 4R R D2 BRTR, Wl VR R R B 2)
AETIERE, T A7 AT A RA ™ R B AR ™ 45 S B
K25, WG 4 TEARTIR TR R0 IR KB Py 1Y
LR ORISR h & 5 0] 5K 2% L b 2 Z AR )
FEAB Y. AWFTER AL GE AL E AT 45 &
S5 0 7 AT v PR Tl o3 B A B R AR A AR
B, SRS PLARE IR A, A0 B e 2
Fo [ ] A2 A i i A T 20 D R s i A%
LR A HLIE R A 5 T, A A2 R R e 80 1 O
A S B AR

B0 W R LT A AR ), R A A 5t
KA azaphilones ZEACH P W45 1 F 6 Z4F, &%
JBE R TR 2 SE R AW, IRk P 2R Ak
EYUPON R ATE R BT R B 2RIl
Pyt AEAKIST R I PR BT P R B AR A
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