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Chemical constituents of an endolichenic fungus Daldinia
childiae (Ascomycota)
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Abstract: The endolichenic fungus Daldinia childiae isolated from Punctelia sp. was cultivated by
rice solid medium and the fermentative product was extracted with ethyl acetate. The secondary
metabolites purified by the method of silica gel column chromatography and recrystallization
were identified by combining nuclear magnetic resonance spectroscopy with mass spectrometry.
The free radical scavenging ability of the compounds was determined by DPPH method. Eight
compounds were isolated from Daldinia childiae, and they were determined as 4-hydroxy-
benzeneethanol(1), 4-methoxy-5-car-bomethoxy-6-pentyl-2H-pyran-2-one(2), 1-(2,6-dihydroxyphenyl)
butan-1-one(3), 8-methoxy-1-naphthol(4), 1,8-dimethoxynaphthalene(5), methyl 2-undecenoate-
3-undecanoate-cyclohexyl-1,4-dienyl ester(6), uracil(7) and acetic acid (8). The compounds 1, 6
and 8 were isolated from the genus of Daldinia for the first time. The compound 4 under
concentration of 3mg/mL showed siginificant activity of free radical scavenging. The compound 3
and 5 exhibited slight free radical scavenging ability.
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WAEYIE R KRR =R EERIR, 75 H
SRR Az, BFEEE. 41 R,
DL — S NV R AE A . BSR4
BEAR, 7EHEAIEFR AmT DL AR K & 25 48 A
2R, R—ANE RS T EE
(5K EX 2018) . HiAC 2 HAC A 30 B A £ i
BRI R A S, BB G E A
HilIE AP, EERKEE B R K. T
BLER A S4B, A0 b &8 R ARr Ik 1) B B A
KA (ZEMWAEAR 2019, BRTIHER
W AR AN, MR IR e N AE B, BT
Fe— RIZ AT B 2 0 o 2, AEVEIE
BEJZ AL, A5l I R EER ol
2019). IEAERMBF AL RN, HUAR P9 AR FL
VE R Bk AE A AR A B AR 6 P, L I

YR FEE RS 2 R, 2Rl
EYIEERJE (Yang et al. 2018),
BIZR5EH)E Daldinia, FJET T¥E
I'] Ascomycota, #ZE 4 Pyrenomycetes, X
i H Xylariales, %% ffi # £ Xylariaceae, &
—REZEWAMEFH, 5T 1863 i
RKIL (Cesati & De 1863). #Eilki&, 2K
F.HE & Daldinia P42 FUTR REE 7= A2 22 Fh 5 44
BRI IR AR =) (M RIE S 2019),
I M\ 1% g B R O IR SR 2 4 R 1) DY A
Z5WiZE (Liao et al. 2019). O JRHEAZE (Luo et
al. 2018). ZEfE (Kamauchi et al. 2018).
HHAA 225 (Yang et al. 2018). RHFH &
2% (Quang et al. 2013) ZA &Y, fEHAL
RRERT I TR T A R 2 — s (HIX g
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WA LR K 2 AR A R 4 2545 2], DA
5y B A3 258 2R 5 1 )& Daldinia P9 A2 E 1 (1)
AHICHRIE FL D

AR EH IR — B S AR H K
Punctelia sp."F 73 B T — MR Z KT HEN
A L 2 KB 2 R 55 B Daldinia childiae, N
T35 D. childiae IRFABIFAY, A&
AifE 00T He [ AR & B = kAT T WA,
W1 R I 1% @ B PR T R AL 1) B FH A 25
5E FEA

1 Mg %
1.1 #HiX#R
1.1.1 k. B SHEKBHUK Punctelia sp. T
2018 4F 3 A REEH SoMNAER A M S H & L =X,
M BR R — RN ERERE, AT H
DPS-165-9, S TEARHEIFIE GenBank H1il
o TS FAI R, HE AR KEEIRTE
Daldinia childiage (GenBank 5: MT139887),
Z A PR IR AT T o B R} 2 B A W 5 P R
YR L (CGMCC), FR174% 5 CGMCC No.
17469, 7 PDA IR T 4°CUKFH .
1.1.2 #9535 PDA BERFEH TR N AR
B 1) 7 25 4lifk, PDB B3 5% 3 Fl T R &
FOK[E] A4 R% 77 3 F T R bR I R I 85 9% . PDA
RegR AT D% 200g, % BE 20g, B
fl 15g, 7&187K 1000mL, pH EH#R; Hd 7
HOAIIN BN, BI1S PDB 5772k,
1.1.3 EEAFFICAS: Al S k.
LR T VS S5 F WL (o pral,
REE FHREM THBRAF); GFysq HE
T RE AR, A2 JZE M RE R (100-200 H 5 300-400
H) (F St ), DPPH (1,1- %%k
-2- R, CigH1NsOg) FIgEAEZR C (1
HRIR B A IR AF]D.
SW-CJ-IDLRH-250 7457 5088 A\ i34k TAE

42 EER

&0 H IR s A R A ] TS-2102C Y
RIS AN LG RERFEARA
F]; BXM-30R B J& /128 V0K i fa e H i1
S A R AR BEI7 %) s EYELA-N-110
R Ty i 25 A B H A 7R 5T B AL 2% B vk =X
254k Agilent DD2400-MR B % g L HR A 6 B
F[H Agilent A ZF-7 B = AL AN AUE
H Lig MR A IR A 7 Agilent 6210
ESI/TOF R4 BT iEA% W H 36 [ Agilent AW]; 2]
RER AR O H ZEBR R BH A R A A

1.2 /F&

1.2.1 FEHRETEN S PP HIRME
7t PDA FHIM B HREEF 2 PDA PR L,

25°CH: 9% 4d, 5L 2-3 18 MRS
LB RREERT T 15 > 250mL H#ETE S (i
#H 100mL PDB £ 773, 121 CHEEZAER K
20min), {EEREK FIRG TR 4d, ¥
£ 150r/min, SRAGFP T .

1.2.2 BPRIAREE: Bo ROK AR 772 60
i (s00mL =, 70g KK, 200mL /K,

3.5g Hi & M), 121°CEEZVKE 20min,

AHEZRAH: ELWEZMT, Sl
20mL APk, =R TN EEE IR 30d.

1.2.3 WG & K iR 30d
MR R B ISIE S, LR OBEIR SR,
FEHL 3 IR, B FFIEM, BRI, RIS
) 20.0g. MIEY LA WEE/ LR LR R S
(100/0, 100/10, 100/20, 100/50, 50/100,
0/100, V/V) RNEFIHEATERE RN, 153 6
AMNHHSY (Fri-Fr6). Frl SEEFEEHT,

A7 T EESE S A 4 (1.3g) FI4H %) Fra-1,
Fr1-l R ES SN TERS A EY 5
(1.0g); Fr.2 ARERAEZEHT ChHEE: — & H
Fe=1:1, V/V) F RIS G4 6 (159.4mg);
Fr.3 SRR ENT, SR e EEY
2 (7mg), FRERMEENT Chimk: — S b
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=1:1, V/V) FRHENAASLEY 3 (28.1mg);
Fr.4 ARERAEENT Ch b : AR LlE=2:1,

VIV) SERERMAEY) 1 (35.7mg); Fr.5
FRERAEENT Al 28R 2 8E=3:1, V/V)
SEREVE ARy Fr5-1, Fr.5-1 AR
MENT Chligk: DU R m=1:1, V/V) ¥t
L5 8(50.0mg); Fr.6 FEE AR JEHTCH
MEE: 2R L lE=1:1, V/V) ZEEHRBRENE
) Fr.6-1, Fr.6-1 BHEIERAEZENT CAHH
Mok . DU BRI =1:1, V/V) VeSSt &Y 7
(25.0mg)-

1.2.4 HHIEFBREESLR: (1) RMNER
ficth]: FREL 4mg DPPH FH IS VARIT E R T
50mL A& 15 DPPH 457, 4°CUKAH B
HPRAE. HL DPPH 45 15mL BT 25mL
K, HEBEMBERZIE, &5, B
B, 15 DPPH LAF. (2) FESLIAEWA Ve 1E
TRIPECH] : FHCE RS WA L 1mL H B
FRELFI 3mg 2 FE 5 & Ve, KA A5 keik
SR TR BE A RE S A Ve FEAT R BEAS 3 5 ANk
JEE 5 FE B RE S IR VRORD Ve VBTR. (3D WROGRE
EHRME: SHEREERS (2017) WITE,

A& 1B 2 7 96 FLAR K X N 200uL
DPPH AN Sl AN [F)HR BE FRIARE S i AN Ve
WL, IR, Eil FTIERA 517nm 4k
MR, X R ZH FH Y AR A VR 3R
TFEAT: TERRE (%) =[(A ura-A o) A wrea] X
100, X Frfs s dEAT A B4 Hr .

2 R G4H

XJ 8% [C#E 2 % 55 16 Daldinia childiae i3t
AT RO ] A 5 I 5% 9%, 30 0o e A £ i A
H S5 5 T EEX SR CBR R 34T 70 B
aify, 193 8 MRk EY (K 1, 705l
EEN:
4-methoxy-5-car-bomethoxy-6-pentyl-2H-pyra

4-hydroxy-benzeneethanol (1).

n-2-one(2). 1-(2,6- dihydroxyphenyl)butan-1-
one (3). 8-methoxy-1-naphthol (4). 1,8-
dimethoxynaphthalene (5). methyl 2-undece
noate-3-undecanoate--cyclohexyl-1,4-dienyl ester
(6). uracil (7) F1 acetic acid (8).

o H g &

4 R;=-OH
0 5 R;=-OCH,
Mo o
@fgo ' 7NH )OL
OJ\RZ H 0 OH
6R.=-(CH,),-C=C(CH,),-CH, 7 8
m+n=7
R,=(CH,}o-CH,

&1 k&4 1-8 BULEH

Fig. 1 The structures of compounds 1-8.

21 KA1 NEREE

HOVAR; 'H-NMR (400MHz, CDsOD)
5: 7.01 (2H, dd, J=8.4, 2.0Hz, H-2', 6",
6.69 (2H, dd, J=8.4, 2.0Hz, H-3', 5'), 3.66
(2H, t, J=7.2Hz, H-1), 2.72 (2H, t, J=7.2Hz,
H-2); C-NMR (100MHz, CDs;OD) &: 155.3
(s, C-4), 131.2 (s, C-1"), 131.0 (d, C-2',
6'), 114.7 (d, C-3', 5", 63.2 (t, C-1), 38.0
(t, C-2). LA EEHRERFSE (2016) Kk
EIEA—F, MEY 1 %52 N 4-hydroxy-
benzeneethanol,
22 LAY 2 EHEE

FEOIHLIR; HR-ESI-MS m/z 255.1232[M+H] ",
277.1052[M+Na] " . *H-NMR (400MHz, CDCl3)
5: 5.43 (1H, s, H-3), 3.81 (3H, s, 4-OCH3),
3.83 (3H, s, 12-OCH3), 2.50 (2H, t, J=7.6Hz,
H-7), 1.67 (4H, dd, J=7.2, 4.4Hz, H-8, H-9),
1.29 (2H, m, H-10), 0.86 (3H, t, H-11);
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BC-NMR (100MHz, CDCl3) &: 168.3 (C-4),
167.0 (C-6), 164.5 (C-12), 163.1 (C-2),
108.8 (C-3), 87.9 (C-5), 56.7 (4-OCH3),
52.9 (12-OCH3), 32.6 (C-7), 31.4 (C-8),
27.2 (C-9), 22.4 (C-10), 14.1 (C-11); HMBC
W, H-7 5 c-6 M2, -OCHs 5 C-4 AHK,
-OCH3 5 C-12 #85¢, UL B 5 Quang et al.
(2002) MRIEIEA—I, Mib &9 2 xR
4-methoxy-5-car-bomethoxy-6-pentyl-2H-pyran-
2-one,
2.3 WA 3 NEHLERE

O A 'H-NMR (400MHz, CDCl3) &:
9.80 (2H, s, Ar-OH) 6.38 (2H, d, J=8.0Hz,
H-4, H-6), 7.22 (1H, dd, H-5), 3.10 (2H, t,
J=7.2Hz, H-2"), 1.79 (2H, m, J=7.2Hz, H-3"),
0.98 (3H, t, H-4'); *C-NMR (100MHz, CDCl3)
5: 207.9 (C-1), 161.2 (C-1, C-3), 135.7 (C-5),
110.0 (C-2), 108.3 (C-4, C-6), 46.7 (C-2),
17.8 (C-3"), 13.9 (C-4"). DL E¥dES Daietal.
(2006) [PHRIEFEA—EL, WibEY) 3 BEN
1-(2,6-dihydroxyphenyl)butan- 1-one.
24 LA AaNEWETE

A 4K, 'H-NMR (400MHz, CDCl3) §&:
9.37 (1H, s, 1-OH), 7.41 (1H, d, J=8.3Hz,
H-4), 7.36-7.28 (3H, m, H-3, H-5, H-6),
6.95 (1H, d, J=7.5Hz, H-7), 6.63 (1H, d,
J=8.0Hz, H-2), 4.13(3H, s, 8-OCH3); C-NMR
(100MHz, CDCl3) &: 156.0 (C-8), 154.5
(C-1), 136.7 (C-4a), 127.6 (C-3), 125.6
(C-6), 121.6 (C-5), 118.7 (C-4), 114.9
(C-8a), 110.3 (C-2), 103.7 (C-7), 55.7
(8-OCH3). DL EEHE5Z4H%E (2011 1)
HIEF AR —Z, ML &) 4 %7€ N 8-methoxy-
1-naphthol.
2.5 L&Y 5 EREE

TEEr i "H-NMR (400MHz, CDCl3)

44 EMEIR

5: 7.37 (2H, dd, J=8.2, 1.4Hz, H-4, H-5),
7.35 (2H, dd, J=8.2, 8.2Hz, H-3, H-6),
6.84 (2H, dd, J=8.2, 1.4Hz, H-2, H-7),
3.97 (6H, s, 1-OCH3, 8-OCH3): “C-NMR
(100MHz, €DCl3) 6: 157.3 (C-1, C-8),
137.6 (C-4a), 126.5 (C-3, C-6), 121.0 (C-4,
C-5), 117.8 (C-8a), 106.5 (C-2, C-7), 56.6
(1-OCHs3, 8-OCH3). VL L%l 5o tessss
(2005) HIRIEFEA—FL, HEY 5 %€
A 1,8-dimethoxynaphthalene.
2.6 L& 6 MEHEE

REEEIHEIR: HR-ESI-MS m/z 459.2049[M-H]
'"H-NMR (400MHz, CDCl3) &: 5.28 (5H, m,
H-1, H-4, H-5, H-9”, H-10"), 5.21 (1H,
s, H-3), 4.25 (2H, dd, J=7.6Hz, H-1""),
1.24-2.24 (34H, m, 17xCH,), 0.85 (6H,
m, 10"”-CHs;, 10'-CH3); *C-NMR (100MHz,
CDCl;) 6: 173.2 (C-1"), 172.8 (C-1'),
128.1-130.0(C-1, C-2, C-4, C-5, C-9", C-10"),
69.0 (C-1"), 62.2 (C-3), 22.6-34.0 (17C,
17xCH,), 14.1 (10"”-CH3;, 10'-CH3). ZEi&%
TR T2 (2018) HIfliik, 1b&Y 6
Y5 5E N methyl 2-undecenoate-3-undecanoate-
cyclohexyl-1,4-dienyl ester.
2.7 LEM T HEREE

H {445 5 'H-NMR (400MHz, DMSO-dg)
5: 10.93 (1H, s, H-1), 10.72 (1H, s, H-3),
5.35 (1H, d, J=7.6Hz, H-5), 7.38 (1H, d,
J=7.6Hz, H-6); *C-NMR (100MHz, DMSO-d)
5: 164.4 (C-4), 151.6 (C-2), 142.3 (C-6),
100.6 (C-5). Ll E#HHEE Weietal. (2017)
PREFEAR—F, WS 7 €N uracil.
2.8 L&Y 8 IEMEE

4,45 5 : "H-NMR (400MHz, DMSO-d)
5: 12.06 (1H, s, -OH), 2.33 (3H, s, -CH3);
B3C-NMR (100MHz, DMSO-ds) §: 174.0(C-1),
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29.1 (C-2). Z56 VA EEHE L E 2 AL H il
(2000) (IR, AV 8 %€ N acetic acid.
2.9 BHEABRIEMSLE

T8 B T SIS R I, A5 3, 4,
5 Xf DPPH HHIEHE —EMiERAET. LG
V) a F ve IR EEER S, F DPPH H HH 2176
FREBOR, BIVERRAEBkR, HEom B3,
YIREWRE N 3.0mg/mL I, th&W 4 %t
DPPH H 2 IHE BR 3k 2 e KAH, N 64%,
AlRE S g TR E RGOS, (LEY) 3 Fifk
4 5 X DPPH [ HH & 13 B 26 AH X 45 55
(K 2),

= Compound 3 = Compound 5

= Compound 4 =Vc
100
80 ¢
60

40 -

i
Clearance (%)

20 -

019 038 075 15 3
R

Concentrations {mg/mL)

B 2 k&4t DPPH BERERIERRE

Fig. 2 The clearance of the compounds on DPPH.
3 ik

AV SV EERE, Hw
WA EELR Y —, MREZ, S
#5, BEAEZR, HET AR
Wl 2 2R R 20 AR i 2
2019). {H& MHBLE F SR P im e B &
L] e SN T PP =36 58 rE S /ST
By, B IR B Z X R R AR B A
NTHAE, SIBDEEAR T E IR W
AR A A SR, 3 T A S A BT B 2 R )
ARy, AR A AR ST il B A I AR AR

(ZEEM 2015), HIAR AR LB 5 HIAR 2
LA B HA BB RE, A A7 77 el
SRR, AR NIBEE I B Y 5 B
Xof G fR T A R ARG AT P2 B
HERE X REMELHR 2013).

T AR — PR AR A AR R 2R IR AR R R
F¢W Daldinia childiae [B114 K B =4 (140
R BEATHIETE, AR5 8 N H AL &Y,
ZE ) % 52 N 4-hydroxy-benzeneethanol (1),
4-methoxy-5-car-bomethoxy-6-pentyl-2H-pyra
n-2-one (2). 1-(2,6-dihydroxyphenyl)butan-
1-one (3). 8-methoxy-1-naphthol (4).
1,8-dimethoxynaphthalene ( 5 ) . methyl
2-undecenoate-3-undecanoate-cyclohexyl-
1,4-dienyl ester (6). uracil (7) # acetic acid

(8); HF1b&% 1, 6 fl 8 I IKMNE)E

W7 W & Daldinia W B3 IEWHIT T 4k
a3, 4, 5 HBEFHRIEME, KIS
Yy 4 7R %N 3mg/mL X DPPH [ H1 11
THERRRIL R 64%, HARGRM) H hEERRIE
P, k&% 3 MLEY) 5% DPPH H HiJL i)
THPRFBARR LSS, BARME B b TERR e
715 WA Rt — P25 R R 53w &
TEPEARH = P 5 e LA, (RIS R 7O AR
AR BB A O A
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