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one(7) .1-(2,6-dihydroxyphenyl ) ethan-1-one(8) . diisobutyl phthalate(9) , A L5491 5.9 N &K M iZ @ E 7 $ 4
EARE], ARSI B R A 6 .7 X R 40 SF-268 \MCF-7 \NCI-H460 , HepG-2 “EL A7 A - A4 i 3% 1k,
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Abstract: Nine compounds:were isolated from the fermentation broth of endophytic fungus Daldinia eschscholizii from
Pogostemon cablin by using.various chromatographic methods such as silica gel ,reverse silica gel ,Sephadex LH-20, pre-
parative TLC and HPLC. Their structures were identified as dihydrosphaerolone (1) ,2,3-dihydro-5-hydroxy-2-methyl-
4H-1-benzopytan-4-one (2 ) ,6-hydroxymellein (3) ,4,8-dihydroxy-1-tetralone (4) ,8-methoxy-1-naphthol (5),helicas-
colide A ( 6,) , 1-("24.6=dihydroxyphenyl ) -butan-1-one (7), 1-(2, 6-dihydroxyphenyl ) ethan-1-one (8 ), diisobutyl
phthalate (9, respectively ,based on spectroscopic analysis. Among them, compounds 5 and 9 were isolated from the ge-
nus Daldinia for the first time. Compounds 6 and 7 showed moderate growth-inhibitory activities in vitro against SF-268 ,
MCF-7,NCI-H460 and HepG-2 tumor cell lines with ICy, values ranging from 16. 52 to 28.42 pmol/L.
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AL 25 M@ 40 AN T R R FE A N AR B
(5 PR G AR 7= 1, X H N A L TE Cerrena sp.
A593 | Bipolaris sorokiniana A606 F1 Myrotheciumrori-
dum AS53 HEAT TR AMISE, RIL T 21 HA 4 8
YRR AT ST & B R R 2k
H.# Daldinia eschscholizii A630 & 2 Wk 32 U (4L
WY E , HAZ S b 28 i T 40 i SF-268 FiI
FLIRIE AN MCF-7 BA Bl is e, 1k
— L R RE A A LT B TS PR W, A A
PR PR A630 & BEMK 1) R LR ER A AT T o B 2l
16, N r B 38A5 9 M a Y (B 1) b5 s |
9 WiZJE E W B AR E) AL E Y 6.7 X MR 4 i SE-
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Fig. 1  Structures of compounds 1-9

1 MEFE5H

PZ1000B Jigf 2R 2 & 35 38 47 K (DU R AL
AT RS ) ). TR 2% AN (it S R A A AN AR
J7) ARG (i 4 FHE A TR A)) |, Hang-
ping FA2004 Mg 434 Kol ifg KA T ) L LC-
20A A i OB ARE E X H A By 8wl ), WHE-
203B = F 40 o3 B (B RV TRHE A RS
w)) i LR B A ( Bruker 24 w)) | Wi BRAX ( Bio-
Tek 2Aw]) , A ALRK S F7 46 (Shellab A 7] ) , '8 2
{5 (Nikon 2 7]) .

HEEIEREE (100 ~200,200 ~300 H , 7 & i TE
ETT) , GF o, m B E MR (Merck 287 ) , Cg SO AHRE
(40 ~ 75 pum, Fuji Silysia Chemical Lid. ), %E i
Sephadex LH-20( 18 ~ 110 wm, Amersham Biosciences
Lid. ) ,MCI GEL( H A =254k 2# k&4t |, Sulforho-
damine B sodium salt ( SRB) ( Sigma-Aldrich 2y #] ) ,
DMSO ( Sigma-Aldrich 22 &) , iHA ( 57 & i 25 A FR A
A NG AE LE (BUN Y 2= 55 A ) TR R R A

"), RPMI-1640 $5 373 (5 Wi A W R 25 R A RS
) AR A AT, W T MR

2 SKWHEIE

2.1 HE#REEEEFRF

kR A630 T 2012 4£ 10 A A ARAHET S
IKBUREM T FEF/E ST B mE, ) EF R AR
RL R FE R B %5 5 ) Pogostemon cablin,
YIS RN R 2 DNA 45, R 51 %) TTSI(5’-
ITCCGTAGGTGAAACCTGCGG-3", IE M) ) F1 ITS4 (5'-
TCCTCCGCTTATTGATATGC-3", % ] ) 4™ 4 43 55 1
Bk rDNA ITS X, 3 /5 K A5 1) 51 igk BLAST 4%
FE NCBI AT AHAUAE J3° 914G 5 40 BT, 205 3R 5 T ik
Daldinia eschscholizitUM1400 ( GenBank % 5% 5 &
JX966561) Y AH{ELJE H100% , A 1t % 5E T bk A630
5 Daldinia eschscholizit” ( GenBank & % 5 f
KF494831 ), RO T RA TE I 5T T o

JRIERGTT A B A AR SR 5L (PD)
kA #0000 'e/L, KH,PO, 0. 3% , % % B 2% ,
KH, PO, 0. 3% , 4t 4= % B,0. 01% , MgSO, - 7H,0
0.15% ,pH F 8k, FETCW &M T, R PRI 3
0.5 x 0.5 em® (1B 22 B F 21264 250 mL K;
FRHEER 500 mL =N . 7E 120 rpm 28 CZ&AF T
PRGHE R 5 R AFBNF T SR K b T % AR R
G0 10% W HEEFP R 2264 250 mL BE5RJEAY 500
mL =N AR R 7 K kW S0 L,
2.2 HE4l

R 4 R I8 )5, WA LR LRI
AR 4 K45 ~50 C R R 4A1HR 5 20. 1 g,
B2 MCI AE DL EE-7K (702 30 ~ 100+ 0) #6 B 3k
J, FH 2 23 (TLC) A (5 68 591 - i 7 T - IR
M), A& I AL AL 45, 15 5] 10 443 (M1 ~ M10)
M6 25 S AR A J2 AT LA H - K (80: 20 ~ 100: 0) £
FEVEIEE , 15 22 53 M6-1 ~ M6-4 ¥ M6-1 £:4+t Sepha-
dex LH-20 D) 4fi H Bk i 75 21 M6-1-1 ~ M6-1-8 ¢
4143 M6-1-8 28 [ ARl 25 FE LA I -7K (70:30) it
HELAE9 1(8.0 mg) , M9 45 Sephadex LH-20
DL - FBE (502 50) Y, 7531 MO-1 ~ M94,
P 7 MO-3 28 e AH ) &5 A DL ZiE-7K (602 40) Pk
Jit, 5B S 5(12.0 mg) . M3 28 SAH il 45 4% LA
ZE-7K (50:50) Y aifh 45 2L A 7(5.1 mg) o
M5 45 Sephadex LH-20 D) 4fi B s vk Jii 45 1) M5-1 ~
M54, 41 43 M5-1 38 3 2 A0 6l 45 4 DL 2 E-7K (70
30) Pemialife, 2L A 6(3.1 mg) . 2153 M5-2
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i 3 SOl A8 R DL 27K (401 60) i 4tk , 15 5]
G 3(2.2 mg) LG 4(5.3 mg) . 445 M7 4
Sephadex LH-20 LJ &fi F [ 35 JIi 75 2] M7-1 ~ M7-5,
M7-2 s IEAHR LUE C %E-LBR TR (2001 ~1: 1) #6
FEVERAS B 41 M72-1 ~ M7-2-5 4% M7-2-5 3324
FELLZIE-7K (402 60) YEMEAF LA 2(5.4 mg) ,
4145 M6 i Sephadex LH-20 L) £ F By fid £5: %1 M6-
1 ~M6-3,M6-1 3t IF AHAT: DL A S ik - 20 R 2.1 (30: 1
~ 1 ) B EEVERL, A5 2L A 9(2.1 mg) . #14r M4
28 RCARRE LA PiE-7K (80 10 ~ 100+ 0 ) A6 2 Y Jii 75 3]
M4-1 ~ M4-6,M4-6 28 1EAHA: LA k- £ TR £ 1R (40
21 ~10: 1) BB REVRE /5501654 8(8.0 mg) ,
2.3 FREFEENR

K SRB ¥£ 0 5 Ak 4 Wy 64 40 I R 35 . R
XPHOH A K- [ SF-268 \MCF-7 NCI-H460 . HepG-2 4l
JiL, FHIRREE AL , & Wy e 5k, & W i HE 7 S0 56
I 20 M5 F1 KT 95% Jir , FH T 66 15 37 5 8 4 20 Pt
WP R 3 x 10" A/mL 4 i 4 i T 96 LA,
BALINA 180 pL AYZHMEE TR, 15 3 25 I FLI
%, T 37 °C 5% CO, $EFEFIEFR 24 h, Rpdi s e
J&  BEALINA 20 WL REIAE 5, 28 L0 RN 20 i 3%
FREE, LAEA A BHPEXT IR, BT CO, R FRFa s 97
72 h J5 A 50 L 50% Ay ¥ = GRS 2 [ 5 40 i, 4
CHMTHCE 1 h, HARRKBER 5K, 251 B
T, SRIGIAR 1% PKESFRECH] )4 mg/mL ) SRB
VS, AL 100 L, Z IR rh et 30 min, 25 i, FH 1%
VKBERRYEV 5 W, 28 ST SR LA 200 wL 10
mmol/L f¥ Tris {7V, FH BRI 2 570 nm 4k W%
E(A)  HELU R AR A0 20 i A 1 i i 2,
K SigmaPlot 10. 0,451 16,

mpe E RITHF(% ) =

0D = G B 4 -0ODA S ti

OD = g [ R

3/ KRIER

3.1° HHMEE

HE®M1 BHWEOKHAR(DMSO) ;701N CyH,,
O, ;'H NMR (500 MHz,DMSO-d, )5:13. 87 (1H,s,8-
OH),8.02 (1H,d,/ =7.9 Hz,H-5),7.49 (2H,m,
H-6,H4a’),7.39 (1H,t, J=7.9 Hz,H-5"),7.02
(2H,dd, overlapped ,H-7 ,H-7") ,5.97 (1H,s,H-2),
5.16 (1H,t, J=7.3 Hz,H-1"),2.98 (1H,dd,J =
13.3,7.2 Hz,H-2a"),2.00 (1H,dd,J = 13.3,7.5
Hz,H-2b") ;" C NMR (125 MHz, DMSO-d, ) &:190. 8

x 100 %

(C-1),173.0 (C-3),161.7 (C-8),156.5 (C-8"),
128.0(C-8a"),151.6 (C4'),129.5 (C4a),129.4
(C4a'),128.9 (C-6"),118.7 (C4),118.6 (C-7),
118.3 (C-7"),118.3 (C-5"),115.5 (C-5),114.2
(C-8a),113.9 (C-6),113.9 (C-3"),98.7 (C-2"),
63.7 (C-1'),42.7 (C-2") . LA Xy 530k it
FAR—3, X2 iZ 4G YN Dihydrosphaerolone

ﬂﬁ%z E@%*(CD3OD);§}%5§:% Cl()
H,,0,;'H NMR (500 MHz,CD,0D)&8:7. 17 (tHt, /]
= 8.3 Hz,H-7),6.29 (1H,dd,J = 8.3,1.0 Hz,H-
6),6.24 (1H,dd,J =.8.3,1.0 Hz, H8),4.36
(1H,m,H-2),2.54 (1H,dd,J = 17.2,12.4 Hz, H-
3a),2.48,(1H,dd, J-= 17.2,3.4 Hz,H-3b),1.33
(3H,d, J = 8.3’Hz;1.0,2-Me) ;" C NMR (125
MHz,CD,0D) §:199:6 ((C4),162.5 (C9),162.5
(C-5),138.5 (C-7)4109:5 (C-6),108.5 (C-10),
108:0(C8),747 (C2),44.1 (C-3),21.0 (2-
Me) s LAAECHE 5 Sk i i A — 30, % %k
&R 2, 3-dihydro-5-hydroxy-2-methyl -4 H-1-benzopyr-
an-4-one,

wEWm3  EKEAURBIA(DMSO) ;731
C,,Hy, 0,;'H NMR (500 MHz, DMSO-d, ) §:11. 12
(1H,s,8-0H) ,10.61 (1H,s,6-OH) ,6.22 (1H,d,J
= 2.2 Hz,H-5),6.17 (1H,d,J = 1.9 Hz,H-7),
4.66 (1H,m,H-3),2.90 (1H,m,H4a),2.78 (1H,
m, H4b), 1.38 (3H, s, 3-CH,);"” C NMR (125
MHz,DMSO-d;)5:169.5 (C-1),164.4 (C-6),163.5
(C-8),142.2 (C4a),106.8 (C-5),100.1 (C-8a),
100.9 (C-7),75.4 (C-3),33.8 (C4),20.3 (3-
CHy) o A b $cde 5 30k ™ s S A — 30, %08 1%k
&W) K 6-hydroxymellein

HEWw4 HEKAKR(CDOD); 520 C,
H,,0,;'H NMR (500 MHz,CD,0D)§:7.50 (1H,m,
H-6),7.06 (1H,m,H-5),6.84 (1H,m,H-7) ,4. 83
(1H,dd,/=8.1,3.9 Hz,H4),2.89 (2H,m,H-2a,
H-2a),2.66 (1H,m,H-2b),2.29 (1H, m,H-3a),
2.10 (1H,m,H-3b) ;" C NMR (125 MHz, CD,0D)
5:206.4 (C-1),163.7 (C-8),148.6 (C4a),138.0
(C-6),119.0 (C-5),117.8 (C-7),116.6 (C-8a),
68.4 (C4),36.1 (C-2),32.5 (C3), YU LBIES
SCk R AR B S A A YN 4, 8-di-
hydroxy-1-tetralone ,

HEWS  FBR(DMSO) 4 T €, H,,
0,;'H NMR(500 MHz, DMSO-d,)6:9.31 (1H,s,1-
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OH),7.41(1H,d, J=8.3 Hz,H4),7.32 (3H,m,
H-3,H-5,H6),6.87 (1H,d,J = 7.5 Hz,H-7),
3.99 (3H,s,8-CH,) ;" C NMR (125 MHz, DMSO-
dg)6:155.6 (C-8),154.1 (C-1),136.5 (C4a),
127.6 (C-3),126.3 (C-6),121.1 (C-5),118.6 (C-
4),114.7 (C-8a),110.2 (C-2),104.5 (C-7),56.2
(8-OCH;) o DA I Hidfs 5 Sciik' " 2 i8 # A — 50, %
FiZAE YR 8-methoxy-1-naphthol ,

a6 kAR (CD,0D) ;51X Cp,
H,,0,;'H NMR (500 MHz, CD,0D)§:5.58 (1H,m,
H-7),4.65 (1H,d,J=11.2 Hz,H-5) ,3.46 (1H,d,
J=3.5Hz,H-3),2.34 (2H,m,H4),1.67 (3H,m,
H-12),1.64 (3H,t,/J=1.2 Hz,H-11),1.29 (4H,o-
verlapped ,H-8, H-9),0.90 (3H, d, J = 6.7 Hz, H-
10);”C NMR (125 MHz,CD,0D)5:180.7 (C-1),
133.5 (C-6),127.3 (C-7),90.2 (C-5),77.5 (C-
3),45.7 (C-2),32.5 (C4),27.1 (C-8),23.5 (C-
9),14.4 (C-10),13.4 (C-12),10.6 (C-11), DI I
Bl 530k AR A — B, S AL A He-
licascolide A,

wE®MT HEKAK(CD,0D) ;501K €,
H,,0,;'H NMR (500 MHz,CD,0D)§:7. 18 (1H t,J
=8.3 Hz,H-5),6.33 (2H,d,J =8.3 Hz,H4 6 H-
6),3.09 (2H,t,/=7.6 Hz,H-2"),1. 70 (2H, m, H-
3'),0.97 (3H, m, H4’);” C NMR/ (/125 MHz,
CD,0D)8:209.6 (C-1"),163.6-(C-3),163.6 (C-
1),137.0 (C-5),111.5(G=2)4108:6 (‘C4),108.5
(C-6),47.8 (C2"),19.1.4C-3"),14.4 (C4"), LA
R Sk R A B, R A 1-
(2,6-dihydroxyphenyl )butan-1-one,

t&E® 8 kK (CD,0D); 4 + 2
C4H,0,;'H NMR (500 MHz,CD,0D)5:7.20 (1H,t,
J=8.8,8.2 Hz,H-3),6.33 (2H,d,J =8.2 Hz,H-2,
H4),2.68 (3H,s, H-8);"” C NMR (125 MHz,
CD,0D)§:207.1 (C-7),163.7 (C-1,C5),137.4
(C-3),111.6 (C-6),108.4 (C2,C4), L\ I H¥
50k R AR — B B E RS N 1-(2,6-
dihydroxyphenyl ) ethan-1-one,

LEWI  HEOMHREIA(CD,0D) ;4rFC
H,,0,;'H NMR (500 MHz, CD,0D)§:7.71 (2H,m,
H-3,H-6),7.61 (2H,m, H4 H-5),4.07 (4H,d,J
=7.2 Hz, H8, H-8"),2.03(2H,;m, H9, H9'),
0.98 (12H,d, J = 8.4 Hz, H-10, H-11, H-10", H-
11");°C NMR (125 MHz,CD,0D)§:169.5 (C-7,C-
7'),133.7 (C-1,C-2),132.5 (C4,C-5),130.0 (C-
3,C6),66.8 (C-8,€-8),31.8 (C-9,C-9'),20.4
(C-104C-1,C-107, C-11") . L F%cde 5 5k 4
T8 FeAS— 3, K2 1Z4b-& 4l Diisobutyl phthalate
3.2 {RREEME

K H SRB X T A o 545 2k & 1 ~ 9 it
15 7 AR EEE PRI . 78 100 pmol/LREET , H
HAW 1.5.6.7 % SF-268 . MCF-8 , NCI-H460 |
HepG-2 VU8 4 A7 AS [a) F BE () 30 ) 35 1k . 2
— XA 1.5.6 .7 $E17 1C, (EMI, 25 R K,
G 1 RN S XX 4 B e 20 Bt fs 00 ) 3 1 A 5
HIC,{H7F 32. 81 ~ 100 wmol/L Z Jal, i fk& %) 6
FT 5L A A b 1 0 o 3 1, X3 P R ik R A i Y
IC, fB 43 5 f 21.7 . 16. 52 21. 86 ,28. 42 F1 27. 34 ,
24.85 21.09 28.42 pmol/L, {H5# W53,

K1 AEW1.5.6.7 3 TRPHEMR B IC,E (xt5,n = 3)

Table-l. IC,, values of compounds 1,5,6,7 against four tumor cells ( x* s,n = 3)
i 96 240 T~ B MR 1C5
&Y (pumol/L)
Compounds
SF-268 MCF-7 NCI-H460 HepG-2
1 71.59 £5.02 42.23 £1.69 66.22 +4.72 46.61 £2.91
5 45.57 1. 68 32.81 £0. 69 85.16 £3.33 >100
6 21.74 £0.47 16.52 £0. 31 21.86 £1. 84 21.07 £0.74
7 27.34 £3.67 24.85 0. 82 21.09 £1.99 28.42 £4.15
%A Cisplatin 2.37£0.35 3.09 0. 27 2.43 £0.15 1.39 +0. 18
4 it T, WP R Bk 2 TR RE ™ AR 20 i B P A AL A
\Y

feJz %5 )& (Daldinia ) S —JSH 2 AR JE A

HIV 2835 PR =4 ') . 2008 4, Zhang 2870 A
it W8 7 18 $E 4 B D. eschscholzii B4y B8 8] T 4
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P07 1 k2 AR B 4R e 5 TR SR B Dalesconol A 1
Dalesconol B, 2011 4F, Zhang 258k — 4 bz A=
HRY RIEFRA B alifl , Wh R B0 T 4 280 24e,
Hi v fh 7 MREZEHALE Y, BT REAREF
FE D I M. 2016 4F Zhang S UK D
eschscholtzii JZWEWR 73 B ) 1 A BETE 3 K B 8]
T AL AL BB 4L G W) selesconol , 2015 4,
Kongyen 25120 W\ 27 B} #k P 4= BL B D. eschscholtzii
PSU-STD57 /3B 43 8 BA —E Uil tEn s e &
¥ hydronaphthalenone , AXHfF 5% M\ )~ 22 & N A= B
D. eschscholtzii A630 3B 48ET 9 M-S, R
SRB X T A 3 BRIk G 1 ~ 9 JE1T T 4l i35
TP, 25 SRR B 6 F1T X e 4 L ik SF-
268 .MCF-7 ,NCI-H460 . HepG-2 E.7H # I 1Y 40 g 75
1M, HOIC, fETE 16.52 ~28.42 umol/L Z [a], BA
BAFRIE R A AN, Rt A5 A BB 2 4
G YHFATIRA R GBI 5T , A 45 X5 H 8 9o 240 P
PRIGIMHNEE . AR TR T2 7R B E KR
PSSR Z2 R, OF Sy i — B WE TR R ) A
LRGN/ e i T

&% 3k
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