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Isolation and Identification of Secondary Metabolites from Cordyceps cardinalis
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ABSTRACT OBIJECTIVE: To isolate and identify the secondary metabolites of Cordyceps cardinalis for providing reference for
the further exploration of the active substance of C. cardinalis and the natural product library of Cordyceps. METHODS: The
compounds from C. cardinalis fermentation broth were isolated by silica gel column chromatography, Cis reverse phase silica gel
chromatography, Sephadex LH-20 gel column chromatography, TLC and so on. The structures of isolated compound were
identified by 'H-NMR, "C-NMR and MS spectra. RESULTS: Six compounds were isolated from the ethyl acetate extract of C.
cardinalis fermentation broth as 5-methyl-1, 3-benzenediol (compound 1), 4-hydroxy-17R-methylincisterol (compound 2), 5a, 8
a-epidioxy-(22E, 24R )-ergosta-6, 22-dien-34-ol (compound 3), 38, 5a, 64-trihydroxy-(22E, 24R)-ergosta-7, 22-dien (compound 4),
uridine (compound 5), oosporein (compound 6). CONCLUSIONS: Six compounds are isolated from C. cardinalis strain, among
which compound 1 and compound 2 are isolated from the genus Cordyceps for the first time.
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AVANCE I % 500 MHz A% fi 2 4% (NMR ) I8 335 A% (72 =]
Bruker 22 1] ) ; APT 2000 Y AH €2 135 - 53 1 T i (LC-MS/
MS )X (25 [ Sciex 2\ 1) ) ; ZF-6 % = L 4hg A (|
5% WS FH A B2 7)) 5 Hangping FA2004 7 HL - K F-
(RS BG4 PR F) ) s RE-2000 BY i f4 78 £ AN
(1 22 A AN 28T ) s PZ1000B %7 2% K 75 f il 1
IR IR A BRA T o
1.2 RF

A7 RE 5 1 . KNO; . MgSO0, . CaCl,. (NH,) ;PO -
SH.OJ ARANAYRH AT A F) s AR i &
BRI
1.3 HEk

TRZL R T bR CO33 AL B 55 AR EL L R -S4
H oy AR, RAE T ARA T T .
1.4 Hft

FE S RER (B S LT, 100~200,200~300
H) ; E R0 2 R M GF254 (5 5 Merck 23w ) ; AR
JiZ Cis ( H 7S Fuji Silysia 28w , 40~75 um) ; % i Sepha-
dex LH-20(Fi . Amersham 23 &), 18~110 um) .
2 FiEEHR
2.1 REKRGFEWHRNEHE

TCHAE T, PR PR R 038 1 1R 22 e
FAEA 250 mL ARG FEHE Y 500 mL HETE L, BT
26 °C 120 r/min PEIR 5555 3 d, FA5FP I . HGE & Fb
TR 2% 500 mL B FR M 1 LEER R, & T
26 °C 120 v/min $EIR FH5FR 7 d, HL A 80 LIV 1A & %
KR 5L A w2 50 g/L R 1R 10 g/L .KNO; 2 g/L Mg-
SO, 2 g/L . CaCl, 0.1 g/L Fil(NH,),PO, - 3H.O 2 g/L]. #%
RSO AR IE RO SR R S FRAE I3 IR, &
FEHEOR , T 1 mol/L A A AARVE T S LT, 4385 K
AR, 1) He P A e Eh AR, A5 B KR L0 (A LT T
RSB A Y16(9.6 g) o 5085 KA )
LR LA — 2 0 e 4, B DA B B 224K, BT 4
1, SR J5 1 95 % L T2 I HR B, 51 25 % R TR #E L
5K, A I AEBOR I I R e 4, SLA5 22 E 406 g, B
25 0FAH R A [ i k- TR B (50:1,40:1.,30: 1,
20:1.10:1.5:1.1:1,7/V) . A H k- HE%(50:1,40: 1,30
:1.20:1.10: 1.5: 1. 1: 1, /M4y B J5 , 2 @
(TLC) A (€255 Sy 1] 5 [ - MR BRI ) , A5 I AH AL 4L 43
(B 0.2~0.3) J5 243 8] 11 3 4 (Fr.l~Fr.11) o
oAt Fr.l  Fr.10 Rk 282 B e A )23 B [ — 50 HH e - HH
(1: D] EZH AP R-FE:D]EHREREY 1
(4.4 mg) Ffk- &%) 5(7.5 mg) ; Fr.7 Fr.8 Kk Zad et
[ Be-FR s (L D PR AR RE R AE 2 (15: 1,102 1,
9:1.8:1.7:1.6:1.5:1.4:1.3:1.2:1.1:1))7,0 1%
FMEE Y 2(8.2 mg) Mt &4 3(42.1 mg) ; Fr.1l £l 2
AR B AR 2 AT L IE AR Ak AT 2 T [ — S be- 1R £ TR
(6:1.5:1,4:1.3:1.2:1.1: D) )F5E21L& 4(12.0 mg) .
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% Fl MS.NMR A % ('H-NMR) . NMR ## % (“C-
NMR) 55 i 3 F B AL &9 1 ~6 1T 450 %50, 45
mr,

&Y 1 iR (GE DR , 53720 CGH:O. -
'H-NMR (500 MHz,CDCl;) §:8.02(2H,brs,—OH) ,6.15
(3H, s, Ar-H) , 2.07 (3H, s, Ar-CH;) . "“C-NMR (125
MHz, CDCl,) ¢ : 159.4 (C-1, C-3) , 140.3 (C-5) , 108.4
(C-4,C-6),100.8(C-2),21.5(C-7), DL i id¥ids 53¢
R TE A — B, B e Ak B ok B-H -1, 3R
1 (5-methyl-1, 3-benzenediol ) , Bl & 21 .

a2 AR (ZRZER) , /13 CoHa0s0
'H-NMR (500 MHz, Acetone-d;) 0:5.65(1H,d,J=2.0 Hz,
H-2),5.31(1H,dd,J=15.3,7.5 Hz,H-16) ,5.25(1H, dd,
J=15.3, 8.1 Hz, H-15) , 2.70 (1H, ddd, J=11.2, 5.9,
2.0 Hz, H-8) ,2.05(1H, m, H-13) , 1.50 (1H, m, H-18) ,
1.89(2H, m,H-17),1.52(1H, m,H-11),1.07(3H,d,J=
6.8 Hz,H-14),0.94(3H,d, J=6.8 Hz,H-21),0.85(3H,
d, H-19), 0.87 (3H, d, J=6.8 Hz, H-20) , 0.66 (3H, s,
H-12), “C-NMR (125 MHz, Acetone-d;) §:171.2(C-1,
C-3),136.2 (C-15) , 133.3 (C-16) , 112.7 (C-2) , 105.6
(C-4),56.2(C-11),51.0(C-8),49.3(C-7),43.8(C-17),
41.0(C-13),36.1(C-5,C-6) ,29.8(C-18),29.7(C-10),
22.0(C-9),21.5(C-19),20.3(C-20.3),20.0(C-14),18.1
(C-21),12.0(C-12) o LA b i 04 5 SC ik i 2 A%
— &, W% 2 AL B W)l 4-hydroxy-17R-methylincister-
ol, Bl Demethylincisterol A3,

A9 3: sk (GO EE) , 7 F 308 CsHuOs.
'H-NMR (500 MHz, CDCl,) ¢ : 6.50 (1H, d, J=8.5 Hz,
H-7),6.24(1H,d,J=8.5 Hz,H-6),5.2(1H,dd,J=15.3,
7.5 Hz,H-23),5.13(1H,dd,J=15.4,8.3 Hz,H-22),3.95
(1H,m,H-3),0.99(3H,d,J=6.6 Hz,H-21),0.90(3H,d,
J=6.8 Hz,H-28),0.82(3H,s,H-18),0.88(3H,s,H-19),
0.82 (3H, d, J=6.8 Hz, H-27) , 0.80 (3H, d, J=6.8 Hz,
H-26) , "C-NMR (125 MHz, CDCl;) 6 : 135.4 (C-6) ,
135.2(C-22),132.3(C-23),130.7(C-7),82.1(C-5),79.4
(C-8),66.4(C-3),56.2(C-17),51.7(C-14) ,51.1(C-9) ,
446 (C-13) ,42.8(C-24),37.1(C-4),37.0(C-10) , 39.7
(C-20),39.4(C-12),34.7(C-1),33.1(C-25),30.1(C-2),
28.6(C-16),23.4(C-11),20.9(C-21),20.6(C-15),19.9
(C-26) , 19.6 (C-27) , 18.2 (C-19) , 17.5 (C-28) , 12.9
(C-18) o DA b il dis 5 SOk i 18 W A — B, il % e
AL B Y N Sa, 8a-E M- (22E, 24R) - F A {55 -6, 22-
J#i -3 B~ [5 a , 8 a-epidioxy- (22E, 24R ) -ergosta-6 , 22-di-
en-3p-ol], Bl S A0 22 A 151 1

a4 MR (CIROER) , 73 F3R CsHiOso
'H-NMR[500 MHz, —H J£ A (DMSO)-ds]5: 5.23 (1H,
dd,J=48,2.4 Hz,H-7),5.19(1H, dd, J=15.3, 8.1 Hz,
H-23),5.08(1H,dd,J=15.3,7.0 Hz,H-22) ,4.50(1H, m,
H-3),4.22(1H,d,J=4.8 Hz,H-6) ,0.54(3H, s, H-18) ,
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1.25(3H, s, H-19), 1.23(3H, d, J=6.8 Hz, H-21) , 0.99
(3H,d,J=6.6 Hz,H-28),0.89(3H,d,J=6.8 Hz,H-27) ,
0.80 (3H, d, J=6.8 Hz, H-26) . "“C-NMR (125 MHz,
DMSO-d,) d:135.3(C-23),139.6 (C-8) , 131.3(C-22),
119.4 (C-7) , 744 (C-5) , 72.1 (C-6) , 65.9 (C-3) , 55.3
(C-17) , 54.1 (C-14) , 42.9 (C-13) , 42.2 (C-9) , 42.0
(C-24) , 40.1 (C-4) , 39.9 (C-20) , 39.4 (C-12) , 36.6
(C-10),32.4(C-1),32.4(C-25),31.1(C-2),27.9(C-16),
22.5(C-15),21.3(C-11),20.9(C-21),19.7(C-27) ,19.4
(C-26),17.6(C-19),17.2(C-28),12.0(C-18), VA Ik
BlE-S SCHRRTE Y SEA— 35, O e iz e 591 38,50, 6
B-—FRH-(22E,24R)-Z f {5 -7, 22-J#[3B, 5o, 6p-trihy-
droxy-(22E,24R)-ergosta -7, 22-dien] , B[V IEE 5 i

B 5: AR CGE O L) , 43128 CHi2N2Oso
'H-NMR (500 MHz, DMSO-d,) § : 11.30 (1H, brs) , 5.64
(1H,d,J=8.1 Hz,H-5),7.89(1H,d,J=8.1 Hz,H-6) ,
5.77(1H,d,J=5.4 Hz,H-1" ) ,4.01 (1H, dd,J=4.2, 3.8
Hz,H-3'),3.96(2H, m,H-2" ),3.84(1H, m,H-4" ), 3.57
(2H,m,H-5"), “C-NMR(125 MHz,DMSO- d;) d:150.7
(C-2) , 163.0 (C-4) , 140.7 (C-6) , 101.7 (C-5) , 87.7
(C-1"),84.8(C-4"),69.8(C-2" ),73.5(C-3" ),60.8(C-
5" ) DAk Ee 5 SOk E AR — B, O X
AR PRIEER% 1T (Uridine ) o

L&Y 6: L kK. %88 TR (ED-MS
Jifar e (m/z) : 306,70 F 20 CiH 1005 'H-NMR(500 MHz,
DMSO-d;) ¢ : 1.91 (6H, s, 2 x—CH,) , “C-NMR (125
MHz, DMSO-d;) §: 7.48 (2x—CH,) , 107.9, 114.1,
PC-NMR ] 41,0 7.48 4b45 24~ H LR (5 5, 0107.9 . 114.1
AR FRAOEE 0 4SRRI, 10 4 D F Sl 4
A G EREEARER () BRI ZE R T RE {555 K85, KA
AERRTE I, iZ A1 Jaturapat A 25 % F NMR 35 AR
FEONA R R S5 F I H B, FLZA b & 901 'H-NMR |
MS $ 455 SCHR[ 124138 FeA— 2, B e iz e & h e
fili& 2 (Oosporein) .
3 itig

R HAAREE WA RN, b & U RO IR E B
HEER R4 SR 2R . R ED R A A S R R AT
L YNODTE IS =N BiER ERIL G P N R T D G Sl
Mg A TR R R BRLGEIR B OO A
A AR AT T 2 2 PR AR L& 1 R o
WEFE IR AT R Y BRI, U AR ARt = ik 9% 02
YT A R R R R A I A IANAT DL
FERIRT W 3 AT Ry BRI B () 25 Pk A o
FERM LSS . AR, R A TE R S T
BRI UNAE NS R (C o militaris) R T B4\ H
FI M R A RIR 32 A 5 1 R LAt T Al o S5
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1t W) Cordyrroles A Fil Cordyrroles B, H: H' Cordyrrole

A I35 S g U7 240 23 A 0 BRI 07 e Y 3 A T

Cordyrrole B HAT 8 Ay I 25 B JR A D BT A 36 14 . 2016

AP, L TR AR SO H RS TSR B R B AT R ER

tbE915,5" -dibuthoxy-2, 2’ -bifuran , iZ Ak & Py Rk B 2

FFFE AR R A B B R T 1

ABFTENIREL BB 7p 53 1 6 MG, 73

A 5-H3E-1, 3-2K 3 (1) . 4-hydroxy-17R-methylincister-

ol(2) .5a,8a-%8MF-(22E, 24R)-FZ 11 {55 -6 , 22- —M-3 -1

(3).38,5a,6p8-=F K- (22E, 24R)-FZ 1 5§ -7, 22- I

(4) JREERERZTY (5) BRALR R (6) , b b a9 1 Rk &

Y2 e N % BLR R oy B A B o PR 4RGE , 4-hy-

droxy-17R-methylincisterol ¥} MCF-7 , SF-268 , NCI-H460

X3 0 e 240 i 5 B AR I RIS . S, 8a-SE M -

(22E,24R)-ZF 111151 -6 , 22- " Js-3p-FEAE R JE 4 25 umol/L

i 8 56 A 9 1 e 20 i HL6O 1) A K 75 3 | =1,

7 1 mg/mL JT i T X 4 B €8, 3 4 BK 1R (Staphylococ-

cus aureus) .5 K EFHFFH (Bacillus megaterium) Jp =4

ZEHUFT I (Bacillus thuringiensis) Ji 575 (Bacillus sub-

tilis) SW%gs 7 (Escherichia coli) A B2 HIVE R,

B2k
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