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H Z OIS R (Plewrotus toliensis ) WAL AN B FA Wi 1% , 15 F ODS (kAL AT €435 | ~F i 4 2 ROHROAH
TG T IR AT oy s alidl, 456 IURBOE B 5 HAL PE BT e AL G a5 M, B RSB 4 g5 80 11 MG
My, K E SRR T A (1) S-SR T4 K C(2)  3-F JL ik gk 7] 21 % (3) . 2-acetonyl-3-methyl-7-me-
thoxynaphthazarin(4) | ( -) -cyclonerodiol ( §) | 2-isopropanol-3-methyl-7-methoxy-naphthazarin (6 ) | 1, 2-— %3 J& i faf PN fif
(7) .6,7-dihydroxy-3 ,6-dimethyl-2-isovaleroyl-4 ,5 ,6 ,7-tetrahydrobenzo furan(8) , —&(-3-# Mg PG (9) .5-52 H FLpE L
(10) .6,7-dihydroxy-3 ,6-dimethyl-2-isovaleroyl4,5 ,6 ,7-tetrahydrobenzofuran (11) , il 5 46 -G ¥ 3 J 15 R\ F R 4 43
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Study on the chemical constituents of Pleurotus tuoliensis
and their anti-cervical cancer activity
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Abstract : To study the chemical constituents of Pleurotus tuoliensis and their biological activities. ODS ,silica gel column chro-
matography , semi-preparative high performance liquid chromatography and other methods were used to isolate and purify com-
pounds , and modern spectrum technologies together with physical and chemical methods were applied to identify the structures
of those isolated compounds. As a result,11 compounds were isolated from the extract of P. tuoliensts for the first time ,named
fusarpyrones A (1) ,5-hydroxydihydrofusarium C (2) ,3-methyl ether fusarium (3) ,2-acetonyl-3-methyl-7-methoxy-naphtha-
zarin (4) , (-) -cyclonerodiol (5) ,2-isopropanol-3-methyl-7-methoxy-naphthazarin (6) ,1,2-dihydroxymentolactone (7) ,6,
7-dihydroxy-3 ,6-dimethyl-2-isoval eroyl-4,5,6,7-tetrahydrobenzo furan (8) , dihydro-3-epi-pleurolactone (9) ,5-hydroxym-
ethyl furfural (10) ,6,7-dihydroxy-3 ,6-dimethyl-2-isovaleroyl-4,5 ,6 ,7-tetrahydrobenzofuran (11). Furthermore, all the com-
pounds were screened for anti-cervical cancer activity on Hela cells. The activity results demonstrated that compounds 5,9 and
10 displayed weak inhibitory activity, other compounds showed stronger effects, and compound 3 exhibited the best activity
with the ICy; value of 3.78 pmol/L,which has the value for further research.

Key words: Pleurotus tuoliensis ;chemical composition ;structural identification ;anti-cervical cancer activity
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R 45, 0¥ 4 B R M B- ( Pleurotus tuolien-
sis) , MAA R R Z BT E g | b 1 45, St g T4
T ) B o A0 B i H W H R} Pleurotaceae fil] H- Ja
Pleurotus , 75 45 EL W . B 25 2F A5 50U A 78 b 25 [
BUE KRR ZEER . AR GE O 20, IRIE 6 5L 7R’
R A RE"" . ARERK, 0 R
T E SR o AT, & R B N AR
FHVN T o ERI, 1152 25 K T B UR R T 5
X, BB KM T N E. BURFA R, AR
T PR Y A B SR B A 2 A 2
PER MR BT R, 1 R g i g R
T EEIG RS I H Rz T R T
i — 2D R 2 ) o A, AR SO H N oy A2
BT AT A B SE , JEA I B o3 0 5 S0 40 i TR
PR, it T R A R E M E RS
1 MR57%

1.1 (HE5H#

Bruker Avance III 600 U4 g 4R i 154 ( F2
Bruker 23 &) ) ; 3% Bk K it ( Thermo Fisher ) LTQ-Obi-
trapX V& 5 8% FH Y ( 22 [H Thermo Fisher 2 &) ) ;
Lumtch-K-501 i £ 80 €035 A (b 50 B0 1A
PR D) 285 BT 50 (L3 R o M X
A BRA T s AE O Ak R 2 0 1% Rk G JH
GF254 (F & Mg WAk TA R A W) s HW40C B i
(Toyopearl /A#]) ; e AHHE i Lichroprep Rp-18 (40 ~
63 pm) ( H 7 Daiso A7 BRZS R ) 5 5 Al 20 43 #r
4l TR IS K N E S 40 Hela (rp [E R 2B F 1
AAMIBTFEIT) o

R 4 L8 AR5 B AR s V)RR B 2 2 e A i
by, 28 b 24 R 24 i 90 P9 DS E
M E- R B J@ (2 M H- Pleurotus tuoliensis ( C. J.
Mou) M. R. Zhao & Jin X. Zhang fTSE1K
1.2 RWHZE
1.2.1 #BR5455

YBOHT i 11 R k1SRG e R B R
it 40 Hifi A RERAF . PRI R ziky 1000 g, inA
3 LARTRII 95 % SBHEW IR 2G50 C 2 i
40 min,75 C/KA 25 min, i IEWCEE UG, S 3
WA I IR, D30 W 4 TORE R 5, K 430, MR
MWL O TR AR TR 3 I, 8 A
Bt LR CPERAE ORISR R 48 2 T . 4153 "
HBEIRAL 85 g, LR AT 58 go MLTR LWRHRNAL(58
g) Ak (100 ~200 H) A3, LA k-2 &

PR s A RS (1:0.,10:1 . 1:1.1:10,0: 1, V/V) B I
Belits 5 MR Fro 1 ~Fr.5, Fr.1(3.2 g) & HW-
40C BEMA: (O35 53 85, 155 6 414y Fr. 1-1 ~ Fr. 1-
6, Fr. 13 (1.1 g) &2l & W AH (435 ( YMC-Pack
ODS-A,250 mm x 10 mm,5 pum) 535 ,70% H 555
AAAHEAP 1(2.3 mg, 1, = 17min) 2(3.0 me, 1,
=30 min) 3(1.8 mg,t; =34 min), Fr.2(4.1 ¢) A
FAHEERE Lichroprep Rp-18 (40 ~ 63 um ) A {4 3% 73
B9, PEE-7K (20% —100% I mE ) #6 B e A5 21 5 4
203 Fr.2-1 ~Fr.2-5, Fr.2-5(0.33 g) &2FEH 8%
A3 ( YMC-Pack ODS-A,250 mm x 10 mm,5 pm)
4V T0% P BANBS SAAE A4 6(3. 1 mg,1y =20
min) . Fr.2-2(2.7 g) 2 RAHMEHT (035 732, 1
-7k (50% —100% B ) 6 Ve i 45 21 5 A4 0>
Fr.2-2-1 ~Fr.2-2-5, Fr.2-24(1.4 g) 2241580
f4,3% (YMC-Pack ODS-A,250 mm x 10 mm,5 um) 43
7,68% Mz B aifb 1554 4(2. 7 mg, 1, =18
min) 5(4.2 mg,t; =27 min), Fr.2-2-3(0.7 )&
HW-40C EEWHE 1% 73 15, 453 5 DSy Fr. 2-2-3-1
~Fr.2-2-35, Fr.22-3-3(0.3 g) 2261 % W H {0
i ( YMC-Pack ODS-A,250 mm x 10 mm,5 pm) 43
5,70% WSy B i Ab i34k 5 7 (2. 8 mg, 1, =22
min) . Fr.3(6.0 g) #E47 kAT (B35 70 5, 5
Be-HEE(1:0-0: 1) B EEVEAS 5 N2 45 Fr. 3-1 ~
35, Fr.322(3.1 g) F£ HWA0C BEH: (M50 5,
185 7 A2 4% Fr. 3-2-1 ~ Fr. 327, Fr.3-2-3(2.4
o) 2 2 WA 2,33 ( YMC-Pack ODS-A,250 mm x
10 mm,5 pm) 432 ,60% H o B i b4k 54 8
(1.8 mg,t, =15 min) \9(1.5 mg,t; =20 min) .10
(2.4 mg,t, =28 min) , Fr.3-4(1.9 g) & W
A3 (YMC-Pack ODS-A,250 mm x 10 mm,5 pum)
S35 ,60% Wy B Al AL L5 9 11(3.2 mg, 1, =
22 min) ,
1.2.2 ARShITAY I & 1 0 i

K MTT ek, X &9 1 ~ 11 SE17 bR
TP - 6 BN Y 39098 40 Jifl Hela, DMEM 5 55 &
FaBe)e , LABEFL 6 x 10° 4~/mL (%% B 0 T 96 fL
B2, AL 100 WL, 1557 24 h J5 4 TORRAS [ v B2 1 %5
T HPIEE AR ( DMSO ) 1945 Fh Ak & P s m 21 41> fL
o, LOBAA AR S BRPE 2, 2R3 5 Sk B2 (50,25,
12.5.6.25.3.125 (mol/L) , B4 IRE 3 MNEFL, 1F
37 C,5% CO, 5 48 h J5, ml &L 10
mL MTT(4 mg/mL) et RZE0EF 4 h, K35 58 %
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W, B FLANA 200 L DMSO, ‘& 4% JE K3 4% 7% 10
min , {45 5 8 70 9, 9 T B S A X 570
nm P ALRGIE R M, HAE =K

2.1 HHERE
WEW 1 MR R ESI-MS: m/z 203. 08

[M+Nal]* /%54 CH,0,.,'"H NMR (600 MHz,
CDCL,)8:7.33(1H,d,J =7.2 Hz,H-3) ,6. 68 (1H,
d,J=7.2 Hz,H4) ,6.16(1H,q,J =7.2 Hz,H-3") ,
4.49(2H,s,H-5") ,2.64(1H,s,5-OH) ,1. 88 (3H,
s,H-1") ,1.85(3H,d,J =7.2 Hz,H4') ;" C NMR
(150 MHz, CDCl, ) §:161.0 (C-2),100.1 (C-3),
140.0(C4),124.9(C-5),162.5(C-6),11.7 ( C-
1'),129.9(C-3"),14.3(C4"),61.2(C-5"), i I
Bt 5 Scmk Y AR A — 8, B e XA A o
JIMLER A

wEWw?2 R EK; ESI-MS: m/z 333.09 [ M
+Nal]", > F3*H CsH,0,.,' H NMR (600 MHz,
CDCL,)8:12.00(1H,s,9-0H) ,6.49 (1H,s, H-8),
6.49(1H,s,6-0H),5.58 (1H,s,5-0H),5.35(1H,
d,J=4.2 Hz,H-5) ,4.01(1H,dd,J =9.5,11. 8 Hz,
H-1a),3.96 (3H,s,H-12),3.82 (1H,dd, J =8.7,
11.2 Hz,H-1b) ,3.02(1H,m,H4a) ,2.96(1H,dd, J
=11.4,4.2 Hz, H-10a),1.56 (3H, s, H-11);" C
NMR (150 MHz, CDCl;)8:56.4(C-1),100.1(C-3),
38.8(C4),62.7(C-5),137.6(C-6),154.3(C-7),
106.2(C-8),158.6(C9),203.1(C-10),23.8(C-
11),56.4(C-12),40.0(C4a),120.9(C-5a),107. 1
(C9a) ,44.9(C-10a), Lh b %cde 55 Scmk ™ i ik
A, e A G YR SRR AL R C,

WEW3I Lk K ; ESI-MS: m/z 343.07 [ M
+Nal® 5 F=RH C,H,0,,' HNMR (600 MHz,
CDCL,)8:6.17 (1H, s, H-7) ,4.90 (1H,d,J =17. 4
Hz,H-1a),4.57 (1H,d, J = 17.4 Hz, H-1b),3.94
(3H,s,H-13),3.32(3H,s,H-12) ,3.02(1H,d,J =
20.16 Hz,H-3a) ,2. 68 (1H,d,J =20. 16 Hz,H-3b),
1.56(3H,s, H-11) ;" C NMR (150 MHz, CDCL, ) §:
58.6(C-1),119.1(C-3),32.8(C4),157.1(C-5),
185.1(C-6),109.7 (C-7),160.6 (C-8),178.2(C-
9),137.1(C-10),22.8(C-11),48.9(C-12),56.7
(C-13),132.5(C4a) ,109.7(C-5a) ,107.5(C9a) ,
136.9(C-10a) , VA %448 5 SCHRHe i B A — 2, i
Wz G 3-H kR 121K

AW AR ESI-MS: m/z 313.06 [ M
+Nal]", 2 F*'H CsH,0,.,' HNMR (600 MHz,
CDCl,)8:13.26(1H,s,8-0OH) ,12.84(1H,s,5-0OH) ,
6.21(1H,s,H-6),3.94(3H,s,7-0CH, ) ,3.91 (2H,
s,H9),2.30(3H,s,3-CH,) ,2.24(3H,s,H-11) ;" C
NMR (150 MHz, CDCl, ) 8:160.5 ( C-1),134.0 ( C-
2),142.4(C-3),160.0(C4),177.9(C-5),109.6
(C-6),161.1(C-7),184.5(C-8) ,41.1(C-9) ,203. 8
(C-10),30.0(C-11),108.3(C4a),109.6(C-8a),
56.7(7-0CH, ) ,12.8(3-CH,) . LA I %4 5 ik
1B A — B, B %Ak B Y R 2-acetonyl-3-
methyl-7-methoxynaphthazarin ,

wEWS Tk, ESI-MS: m/z 263.19 [ M
+Nal*, /373K CsH,0,.,' H NMR (600 MHz,
CDC1,)8:5.13(1H,t,J =7.8 Hz, H9) ,2.06 (2H,
m,H-8),1.86 (2H, m, H4) ,1.70 (3H, s, H-12),
1.63(3H,s,H-11),1.58(1H,m ,H-1) ,1. 58 (1H m,
H-5),1.49(2H,t,/ =8.4 Hz,H-7),1.26(3H,s, H-
13),1.17 (3H, s, H-15) , 1. 11 (2H, m, H3) , 1. 05
(3H,d,J =7.2 Hz, H-14) ;" C NMR (150 MHz,
CDCl,)8:44.1(C-1),81.1(C-2),40.3(C-3),24.2
(C4),54.2(C-5),74.8(C-6) ,40.4(C-7) ,22.7(C-
8),124.4(C9),131.7(C-10),17.5(C-11),25.1
(C-12),25.6(C-13),14.4(C-14)26.0(C-15), LI
B Sk R AR — B, WO R A A R
(-) -cyclonerodiol ,

wEW6 kAR ;ESI-MS: m/z 315.08 [ M
+Nal*, 53+ K CsH,O,.,' HNMR (600 MHz,
CDCl,)8:13.34(1H,s,8-0H) ,13.07(1H,s,5-OH) ,
6.21(1H,s,H-6) ,4. 14(1H,m,H-10) ,3.94 (3H,s,
7-0CH,) ,2.96 (2H, m,H9) ,2.36 (3H,s,3-CH, ) ,
1.35(3H,d,J =6.6 Hz,H-11) ;" C NMR (150 MHz,
CDC1,)8:160.5(C-1),138.3(C-2),142.0(C-3),
162.3(C4),177.9(C-5),109.6 (C-6),162.3 ( C-
7),184.2(C-8),35.9(C9),67.8(C-10),23.9(C-
11),109.2 (C4a),107.9 (C-8a),60.7 (7-OCH, ) ,
12.9(3-CHy) o DA%t 5 Scmk™ 4l 2 A — 3,
W E Z Ak & W Sl 2-isopropanol-3-methyl-7-me-
thoxynaphthazarin ,

WEWMT AR ESI-MS m/z 221.08 [M
+Nal*, 37+ K CyH,O0,.,' H NMR (600 MHz,
CDCl,)8:4.89 (1H,d,J =8.4 Hz,H-3),3.23(1H,
d,/=8.4 Hz,H2),2.60(1H, m,H-5a) ,2. 58 (1H,
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m,H-5b),2.09 (1H, dt, J =13.2,3.6 Hz, H6a),
1.82(3H,s,H-10),1.42(1H,dt,J =13.2,9.6 Hz,
H-6b), 1.33 (3H, s, H-7);"” C NMR (150 MHz,
CDCL,)8:72.5(C-1),79.6(C-2),84.0(C-3),120.6
(C4),21.3(C-5),36.3(C-6),25.9(C-7),160. 1
(C-8),175.1(C9),8.3(C-10), LI ¥ 5
RS HRAE A — B, O A A O 1,2- R
AT TR o

&8 Tk ESI-MS: m/z 289. 15 [ M
+Nal]", > F*'H CH,0,.,' HNMR (600 MHz,
CDCL,)8:4.40(1H,s,H-7) ,2.71(2H,d,J =7. 2 Hz,
H-9),2.55(1H,m,H4a) ,2.31(1H,m,H4b) ,2.27
(1H,s,H-13) ,2.03(1H, m,H-5a) ,1.98 (1H, m, H-
10),1.74 (1H, m,H-5b) ,1.31 (3H,s,H-14),0.97
(6H,d,J =6.6 Hz,H-11,12) ;" C NMR (150 MHz,
CDCL,)5:149.1(C-2),128.7(C3),17.4(C4),
32.4(C-5),71.6(C6),69.0(C-7),191.6 (C-8),
47.5(C9),24.6(C-10),22.6(C-11,12),9.7 (C-
13)24.1(C-14) ,122.7(C-3a) ,151.5(C-7a) , UL I
B 5 ORI A — B, Mo e iz G 6,7-
dihydroxy-3, 6-dimethyl-2-isovaleroyl-4, 5, 6, 7-tetra-
hydroben-zofuran ,

wEWI Ok ESI-MS: m/z 223.10 [M
+Nal]", 2 F*'H C HO,.,' H NMR (600 MHz,
CDCl,)6:4.48 (1H,dd, J =8.4,15.6 Hz, H7a),
3.39(1H,d,J =8.4 Hz,H-7) ,2.41 (1H,m,H-3a) ,
2.12(1H,m,H-3),1.68 (1H, m,H-5a) ,1. 62 (1H,
m,H4a),1.53(1H,m,H-5b) ,1.40(1H, m,H4b) ,
1.31(3H,s,H-8),1.22(3H,d,J =6.4 Hz,H9) ;"C

o h© OH
1
. o |5 OH o 2\g
HaC A HO: J 43
| 3 me™ AT 5 OCHs
~Ch, 1 OH oH 2
1 2
14 OH O
13, 15 oH HaCO
o 3 5 6\7 11 O‘ OH
4 B8 N\—s
s 0 OH O
5 12 6
9
:
32 2 OHC.s o QOH
8 y° \E/)_/
HG: L7-=0 4a~72
= 3
oHf!
9 10

i 4
5 3a__ 3
HO”
14 OH 0
1

NMR (150 MHz, CDCl;)8:179.5(C-2),36.3(C-3),
18.9(C4),31.5(C-5),72.0(C-6),82.8(C-7),
26.4(C-8),13.5(C9),42.7(C-3a),76.2(C-Ta),
DA_E Bt 5 Scik G B — B, WO AR S
R & -3-A M R BEA BE .

LEW10  TCEIPIR; ESI-MS :m/z 149. 10 [M
+Nal*, 5+ K C,H,0,,) H NMR (600 MHz,
CDCL,)8:9.53(1H,s,H-1),7.22(1H,d,J =3. 5 Hz,
H-3),6.53(1H,d,J =3.5 Hz,H4) ,4.61(2H,s, H-
6);"” C NMR (150 MHz, CDCl,) &:177.7 (C-1),
152.3(C-2),126.4(C-3),109.7 (C4),160.6( C-
5),57.6(C-6) . LA IHd 530k ™ s A —3,
T e Z AL B YR S5-F% FY M |

&1 T (a4 ESI-MS: m/z 289.34 [ M
+Nal*, /373K CsH,0,.,' H NMR (600 MHz,
CDCL,)8:5.42(1H, m,6-0OH) ,4.41(1H,m,7-0H) ,
4.19(1H,s,H-7),2.65(1H,dd,J =7.2,1.2 Hz, H-
9),2.44(1H, m,H4a) ,2.41 (1H, m, H4b) ,2.20
(3H,s,H-13),2.16(1H, m,H-10) ,1. 86 (1H,m, H-
5a),1.58 (1H, m,H-5b),1. 12 (3H,s, H-14),0. 92
(6H,d,J =6.6 Hz,H-11,12);”C NMR (150 MHz,
CDCL,)5:147.8 (C-2),128.8(C-3),16.9(C4),
32.8(C-5),71.2(C-6),68.8(C-7),190.3(C-8),
47.4(C9),24.8(C-10),22.7(C-11),22.7(C-12),
9.8(C-13),24.4(C-14),122.3(C-3a), 154.4 (C-
Ta) o LI bRcHE 55 Scmkt " 1l A — 2, owh e %
WA M 6 ,7-dihydroxy-3 ,6-dimethyl-2-isovaleroyl 4
5,6,7-tetrahydrobenzofuran ,

LAY 1 ~11 2= 25 R WK 1,

OH O
& OH O

0CH, )
110 O‘ H3CO. 7822 1011
12 N
H3;CO" 3 o)

OH O 5
OH O

3 4
10 13
A 3a {3 (0]
9 2 8
7%z =0 14\ (¢] 9
= HO
HO Ol-rI OH 11 10
12
8

7

3
CHj

Bl #®Ewl-~11KLEEts

Fig. 1 Chemical structures of compounds 1-11
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2.2 HBhEE G IR

XF R 4 S o3 B T A A G W AT R
ik, ZR (R 1) BoRBRIEEY) 5.9 .10 3% P4
S50, HABAL S Wy 4 B 7 BRI 16, Hoh
AW 2 ~4 BIETERC B3, HALG Y 3 (bi i
PSR S, 1C5, 2 3. 78 wmol/ L( BHMEXS & 245 I 4H
IC5, >4 0. 94 pmol/L) ,
2.3 MBXRSH

R T 20 0 B B AR G W 0 4 A - M O
R BR AT T IEER I W E NG 2 ~ 4
TR TG o B R B G 2 Fiik G 3
#HEA 6/6/6 IR GLE5H , T ATE WL 6/6/6 3 R 58
ZERIRAL S 4 BT I VARG 558, H A I T
REJE 1L 6/6/6 31 R GELEHE B A0 W AT e 1% PR 2

55 AN T4 B A 6/6/6 35 2 48 45 M 1AL & ) 2
FALEY) 3 Ul , (G 3 RYHUIIR IS P A0
MAEY 3 SaY) 2 450 rh O A R 0 XA
C-3 7 LT E AR MR, T C-3 {7 LR
B ey 3 Wbk TE C3 L bR LS
P2, e fe C-3 07 | 7 4 i F 4805 T RE X fk
EYIRBTIRE AT SR B VE R . RIS P RO 4
M-I ESC R T, AL B a5 h 2 5 BAT 1 6/6/6
RGN C-3 7 1 B AR Al REXT AL &
Py BB IR PR 7 A R o AN S8 e B PR 1
WFFE A R 2l P e R 156 P AL 5 0 9 45 R -5 1k ok
AP T S HA a3 X NE SUE I Hela
AR S P, (LGRS 54 400 T ) 5978 240 i 1
S T AL T — 2D WF5E

&1 AW ~11 RSN Hela dRARTFE

Table 1 In vitro activity of compounds 1-11 against Hela cell

frf%l [Cso (pmol/L) L{an{j%d ICs (purnol/L)
1 23.4+1.23 7 19.4 +1.67
2 5.67 £0.25 8 30.7 £2. 84
3 3.78 +0.74 9 >50
4 9.80 «1.51 10 >50
5 >50 11 17.4 +2.47
6 11.51 £2.52 JiiigA Cisplatin 0.94 £0. 14

3 #ig
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