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[ Abstract] Objective: To study the chemical constituents of Penicillium jiangxiense. Method: Isolation
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and purification were carried out on normal phase silica gel, Sephadex LH-20, ODS column chromatography etc.

Structures of the compounds isolated were identified by physicochemical properties and spectral analysis. Result;

Thirteen compounds were identified as uridine (1), ergosterol (2), 1-monoolien (3), 2'-deoxyadenosine (4),
thymidine (5), D-mannitol (6) palmitic acid (7), 20-hydroxydammar-24-en-3-one (8), 7,22-dien-3,5,6-triol-
ergostane (9), helvolic acid (10), glycerol-B-steariate (11), luteolin (12), nicotinic acid (13). Conclusion:

Compounds 4-13 were isolated from P. jiangxiense for the first time.
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identification

YL VY9 ¥ % Penicillium jiangxiense & VL 78 ot ¥
Cordyceps jiangxiensis Jo Pk, V1 PG B J& — Fh 2 A=
TETH M E Campsosternus auratus %f) 41 _F 1 R HY g &1
T R AR AR 25 F et o T A A A VL P R
HEIEE N AT 2T 2000 4R 4R 5T 48 5 S dL R Y
— AR IR E T IC PR i A TP
B, 7 AR D T X R A A b PR 2
Py i 126 WL ) HL Y B4 RO A 22 BAT B B3
Sy 200 ML R T B T AR AR SO TR AT P
S B AT T R G AL o 7 B 5T, I N
TLVE 75 % B iy rh o 2 45 2 13 M s, JF it
T4 SRR 4 ~ 13 B O % L
R,
1w
L1 f%AF  XT-2 BU0CH W6 GOE 000 & 42 (e
A AL A R A A, Autopol VOB iE S Y
(Rudolph Research Analytical 3&[# ), HP-5973 # it
JEAY (HP, 2 [H ), HP1100 MSD #I J§ & {Y ( HP, 3
) ,INOVA-400 BIAZ % PR AX (Varian, SE [ ) , 2 il
o e M AR 5 A (Waters-600, £ 16 ) o A (4 35
fiE ik (40 ~80,200 ~300,300 ~400 H, rEfK H) .7
R AR (GF254) Je GF254 2 (i d 3y ok
T B AL 20 T s SO AL RP-18 (40 ~ 63
pm) K RP-18 # 2t g B 78 [ Merck 2 w7 i 5
Sephadex LH-20 (25 ~ 100 wm) & %7 # Amersham
Biosciences 2 &) 7= 5 o
L2 GEARORIE VLY R TR A VLY 9 A JXP)
0109 T Ak O JB 7 388 SC = 2 e 5t M 45 40 i T 7% o
S = BT R L B IR T ST
L3 Bifedt Ry B R AL A NE 3%, E Ak
0.5% 8+ % 0.5% ,KH,PO, 0. 1% , MgSO, - 7H,0
0.05% ,5il§ 1.8% ,%4G pH 7.0,

SR AR A BOREAE + Tl (2: 1) 4% 1

.08 .

Penicillium jiangxiense; chemical constituents; separation and purification; structural

M 1% A IET 0.5% , B+ 0.6% ,KH,PO,
0.1% ,MgSO,-7H,0 0.05% ,ZnCl, 0. 05% , ¥ i pH
6.0,
2 REE5HE

SOk UL R R B T . TR
T 22 53 FH 80 % 1 FH Tt 14 A7 4 B, 28 U8 e vk 4 1%
B By iR F IR K BB S R Al ik & A SR
CBRVIE T B AT 22 B . A ImEk AR A7 (120 g) 283 i
JRE AT € i AT R 43, A i Tk - R R R R VR, A
JFAE R 4 43, B X 45 AH T 21 43 R D RE RS L BE IR
Sephadex LH-20 4% fi 4 K (0,35 J7 v5 ML AR 155 T
&Y 2(40 mg),3 (150 mg),9 (20 mg),10(20
mg) ,11(30 mg) ; @A (5 ¢) K 2 FhokE (35 4
ARFTTEREE W 7 (40 mg) ; LR L TR HBAL (15
g) R C g SOAHRE A 43, W B -7K 3R G0 40 B R L 7%
B 4 ASERSY X R —ER A AT RGN oy B A4k, 15
Ffk-EH 1(300 mg) ,6(150 mg),12(7 mg) Fl 13
(10 mg) ; 1E T BEZEHUARAL (400 g) , 15 5 R Ak e €5
WA, A - BE R G EEVE L, G IR 4 53, R 5
Xt A — 4 4y ok = A RP-18 | 1E AH AE IR BE I
Sephadex LH-20 2541 8,38% )7 ik M AR R 2L G4 4
(7 mg),5(15 mg) ,8(20 mg) ,
3 GEHETE

a1 s RE M (HEE) ,mp 165 ~ 168
°C; EI-MS m/z: 244 [M]"; '"H-NMR (400 MHz,
CD,0D) 8: 7.99 (1H, d, J=8.0 Hz, H6), 5.89
(1H, d, J=4.4 Hz, H-1"), 5.71 (1H, d, J=8.0
Hz, H-5), 4.16 (1H, m, H-3"), 4.00 (1H, m, H-
4'),3.84 (1H, dd, J=2.8, 6.0 Hz, H-5b"), 3.73
(1H, dd, J=2.8, 6.0 Hz, H-5a’); "C-NMR (100
MHz, CD,OD) &: 166.1 (C-4), 152.4 (C-=2),
142.7 (C-6),102.5 (C-5),90.6 (C-1"), 86.2 (C-
4'),75.8 (C-3"), 71.4 (C2"), 62.4 (C5"), L
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FHEAESSE Bk [ 7RI EA - e %k
G AR R IR (uridine) .

a2 JoEsHIRgs & (HEE) ,mp 155 ~ 157
°C;EI-MS m/z: 396 [M]*; '"H-NMR (400 MHz,
CDCl,) §:5.57 (1H, m, H6), 5.40 (1H, m, H-
7),5.20 (2H, m, H-22, 23), 3.63 (1H, m, H-
3),1.02 (3H, d, J=6.6 Hz, H21), 0.94 (3H,
s, CH;-19), 0.91 (3H, d, J=6.6 Hz, CH,-28),
0.82 (3H, d, J=6.2 Hz, CH,-26), 0.82 (3H, d,
J=6.2 Hz, CH,-27), 0.62 (3H, s, CH,-18); "C-
NMR (100 MHz, CDCl,) §: 141.6 (C-8), 140.5
(C-5), 135.9 (C-22), 131.9 (C-20), 120.1 (C-
6), 116.7 (C-7), 70.4 (C-3),55.9 (C-17), 54.7
(C-14), 46.3 (C-9), 42.8 (C-13, 24), 40.8 (C-
4,20),39.2 (C-12), 38.4 (C-1), 37.2 (C-10),
33.6 (C-25), 31.9 (C-2), 28.3 (C-16), 22.9 (C-
15),21.1 (C-11), 21.08 (C-21), 19.9 (C-27),
19.6 (C27), 17.6 (C-28), 16.28 (C-19), 12.09
(C-18) . LI ¥ 522 SCilk [8] il A — 5,
WA TE A W E5 R R 22 F S B2 (ergosterol ) .

&3 kK, EI-MS m/z: 327, 299,
285, 267, 256, 239, 134, 98, 74; 'H-NMR
(CDCl,, 400 MHz) &: 4.17 (2H, m, H-1"), 3.93
(1H, m, H2"), 3.65 (2H, m, H-3"), 2.35(2H,
t,J =7.6 Hz, H2), 1.62 (2H, m, H-3), 1.28
(28H, m), 0.88 (3H, t, J =6.8 Hz, CH,); "“C-
NMR (CDCl,, 100 MHz) §: 174.4 (C-1), 70.2 (C-
2'),65.1 (C-1"),63.3 (C-3"),34.1~22.7 (16 x
CH,), 14.1(C-18), LI E¥¥s 52 % ik (9]
AR 3, B xS WA T R -t
H g (1-monoolien)

ka4 A RIR(HEE) ,mp 192 ~194 C;
EI-MS m/z: 251 [M]*; 'H-NMR (400 MHz,
CD,0D) &:8.31 (1H, s, H-2), 8.17 (1H, s, H-
8),6.42 (1H, dd, J=6.4, 7.6 Hz, H-1"), 4.59
(1H, m, H-3'), 4.07 (1H, m, H4'), 3.83 (1H,
dd, J =2.8, 12.4 Hz, H-5b'), 3.73 (1H, dd, J =
3.2, 12.4 Hz, H-5a’), 2,80 (1H, m, H-=2b"),
2.40 (1H, m, H-=2a'); "C-NMR (100 MHz,
CD,0D) 6: 157.6 (C-6), 153.5 (C-2), 149.8 (C-
4),141.7 (C-8), 120.9 (C-5),90.0 (C-1"), 87.3
(C4"),73.2 (C3"), 63.8 (C5"), 41.6 (C-=2"),

DL BG5S 22 30k [10 ] il e AR — 20, i 48 e i
G EER Sy 27 - A IR (2'-deoxyadenosine)

&YW s BEfRECHEE),mp 184 ~185 C;
EI-MS m/z: 242 [M]*; '"H-NMR (400 MHz,
CD,0D) &: 7.81 (1H, d, J=1.2 Hz, H6), 6.27
(IH, t, J=6.4 Hz, H-1"), 4.38 (1H, m H-3"),
3.88 (1H, m, H4'),3.78 (1H, dd, J=3.2, 12.4
Hz, H-5b'), 3.71 (1H, dd, J=3.6, 12.0 Hz, H-
5a’),2.22 (2H, m, H-2"), 1.87 (3H, s, CH,-5);
“C-NMR (100 MHz, CD,0OD) §: 166.8 (C-2),
152.8 (C4), 138.6 (C-6), 111.3 (C-5), 88.9
(C4"),86.7 (C-1"), 72.8 (C-3"), 63.0 (C-5"),
41.6 (C-2"), 12.8 (5-Me), DL %4t 5 2% Sk
(11 )il A — 30, Mo 5 2 b 6 1 45 1 2R e g g
WE i A% 1 (thymidine) .

fkawe  TasREAE(HE) ,mp 165 ~ 166
C;EI-MS m/z: 182 [M]*; 'H-NMR (400 MHz,
CD,0D) &: 3.47 ~3.70 (8H, m); “C-NMR (100
MHz, CD,0D) &: 70.88 (C-2, 5), 69.31 (C-3,
4),63.31 (C-1, 6), DL FEHESS% 3k [12]14)
A 2, e G W Ei o D-TH 88 i (D-
mannitol ) ,

a1 PR, EI-MS m/z; 256 [M] "
'"H-NMR (400 MHz, CDCl,) &: 2.35 (2H, t, J =
7.6 Hz, H-2), 1.65 (2H, m, H-3), 1.27 (24H,
m, H4-15),0.87 (3H, t, J=6.8 Hz, H-16), LI
FEHE S S R [ 13 ]l AR — B i E Ak
B WA ARRETR (palmitic acid) .

HEYW8 HEK K, EI-MS m/z; 442 [M] "
'"H-NMR (400 MHz, CDCl,) &;: 5.12 (1H, t, J =
8.7 Hz, H24),1.69 (3H, s, CH,), 1.63 (3H, s,
CH,), 1.13 (3H, s, CH,), 1.08 (3H, s, CH,),
1.05 (3H, s, CH,), 1.00 (3H, s, CH,), 0.94
(3H, s, CH,), 0.88 (3H, s, CH,); "C-NMR (100
MHz, CDCl,) §: 218.4 (C-3), 131.5 (C-25),
124.5 (C-24), 75.5 (C20), 55.5 (C-5), 49.7
(C9), 49.5 (C-17), 47.3 (C-4), 41.8 (C-22)
40.4 (C-8),39.8 (C-1), 36.9 (C-10), 34.5 (C-
7),34.0 (C-2),31.2 (C-15),26.8 (C-28), 25.9
(C-26),25.5(C-12),23.6 (C-21),22.2 (C-23),
21.9 (C-11), 21.1 (C-29), 19.7 (C-7), 17.8 (C-
27), 16.5 (C-30), 16.0 (C-18), 15.1 (C-19), LI

.90 .



17 EH 22
2011 4 11 A

F [ S 06 07 5 2 2k AR

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 17 ,No. 22
Nov. ,2011

B S 27 S0k [ 14 ] B B AR B, O E Ak
E W25 S~ 20-hydroxydammar-24-en-3-one

EWo AR (HEEL) , mp 224 ~226 C;
EI-MS m/z. 430 [M]"; 'H-NMR (400 MHz,
CDCl,) &: 5.31 (1H, t, J=2.4 Hz, H-7), 5.22
(1H, dd, J=7.2, 17.2 Hz, H23),5.16 (1H, dd,
J=7.6,15.2 Hz, H-22), 3.98 (1H, s H-3), 3.57
(IH, s H6), 1.06 (3H, s, H-19), 1.03 (3H, d,
J=6.4 Hz, H21), 0.91 (1H, d, J=7.2 Hz, H-
28), 0.83 (6H, m, H26, 27), 0.6 (3H, s, H-
18); “C-NMR (100 MHz, CDCI,) §: 143.2 (C-8),
135.3 (C22), 131.8 (C-23), 117.3 (C-7), 75.7
(C-5), 72.9 (C-6), 67.1 (C-3), 43.4 (C-13),
42.9 (C9),42.6 (C-24),39.0 (C-25),30.2 (C-
16), 27.8 (C-15), 20.8 (C-21), 19.7 (C-26),
19.4 (C27), 18.1 (C-19), 17.3 (C-=28), 12.0
(C-18) . VA s 522 30k [ 15 ] 4t A — 2,
WO AL B WAy T,22- 03,5 ,6- R k-
1B (7,22-dien-3,5 ,6-triol-ergostane )

A 10 KR ESI-MS m/z: 591 [M +
Na]*; '"H-NMR (400 MHz, CDCl,) &: 7.31 (1H,
d, J=9.6 Hz, H-1), 5.88 (1H, d, J=8.0 Hz, H-
16), 5.87 (1H, d, J=9.6 Hz, H-2), 5.24 (1H,
s, H6), 5.10 (1H, d, J=7.2 Hz, H-24), 2.77
(IH, m, H4), 2.62 (1H, m, H9), 2.59 (1H,
m, H-13),2.49 (2H, m, H-22),2.44 (1H, m, H-
12),2.27 (1H, d, J=12.0 Hz, H-5), 2.21 (1H,
m, H-15),2.15 (1H, m, H23), 2.12 (3H, s, 6-
OCOCH,), 2.11 (1H, m, H-23), 1.99 (1H, m,
H-11), 1.95 (3H, s, 16-OCOCH,), 1.91 (1H, d,
J=14.8 Hz, H-15), 1.81 (1H, m, H22), 1.69
(3H, s, H27), 1.61 (3H, s, H26), 1.57 (1H,
s, H-11), 1.45 (3H, s, H-19), 1.28 (3H, d, J =
6.8 Hz, H-28), 1.18 (3H, s, H-29), 0.93 (3H,
s, H-18); "C-NMR (100 MHz, CDCl,) §: 208.8
(C-7), 201.4 (C-3), 170.2 (16-OCOCH,), 168.9
(6-0COCH, ), 157.3 (C-1), 147.6 (C-17), 132.9
(C-25), 130.3 (C-20), 127.8 (C-2), 122.7 (C-
24), 73.4 (C-16), 46.5 (C-14), 41.6 (C9),
40.6 (C-15), 38.1 (C-10), 28.5 (C=22), 28.3
(C-23),27.5 (C-19),25.9 (C-12),25.7 (C-27),
23.9 (C-11), 18.3 (C29), 17.9 (C-18), 17.7

- 100 -

(C26), 13.1 (C-28), LI -H¥8 52 % ik [16]
o e A — B, O A S W A O R T TR
(helvolic acid) .

ka1l FERAK; EI-MS m/z: 358 [M] 7,
340, 285, 267; 'H-NMR ( pyridine-d, , 400 MHz) §:
5.66 (1IH, m, J =5.2 Hz, CHOCO), 5.34 (4H, d
J =5.2 Hz, CH,OH), 3.49 (2H, t, J =7.2 Hz,
CHOCO), 5.35 (4H, d, J =5.2 Hz, CH,0H),
3.49 (2H, t, J =7.2 Hz, CH,CO), 2.52-2.40
(30H, m), 1.91 (3H, t, J =7.2 Hz, CH,); "C-
NMR ( pyridine-d,, 100 MHz) §: 137.8 (C-1), 73. 1
(C2"),64.5 (C-1",3"),34.1 (C-2),29.8~29.2
(3x16-CH,), 22.6 (C-17), 14.1 (C-18), LI %k
52 2% S0k [ 17 108 A — 50, s iz &
G4 Ky BT IR HEE ( glycerol-B-steariate) .

EW 12 RE G KK, EI-MS m/z: 286
[M]*; 'H-NMR (400 MHz, DMSO-d,) &: 12.97
(1H, s, OH-5), 10.76 (1H, s, OH-7), 10.0 (1H,
s, OH4'),9.83 (1H, s, OH-3"), 7.41 (1H, dd, J
=2.0, 8.4 Hz, H-6'), 7.39 (1H, d, J =2.0 Hz,
H-2"), 6.88 (1H, d, J =8.4 Hz, H-5"), 6.62
(IH, s, H-3), 6.39 (1H, d, /J=2.0 Hz, H8),
6.12 (1H, d, J =2.0 Hz, H6); "C-NMR (100
MHz, DMSO-d,) &: 181.8 (C4), 164.2 (C-7),
164.1 (C9), 161.9 (C-5), 157.5 (C-3"), 150.0
(C-2), 146.1 (C4'), 121.6 (C-1"), 119.5 (C-
6'), 116.3 (C-2"), 113.6 (C-5"), 103.8 (C-10),
103.3 (C-3),99.1 (C-6), 94.1 (C-8), LI F%¥
5230k [18 | 4l A — B, B e iz b & W 4
¥ AR EEZE (luteolin) .

AW 13 FELs & (P EE) ,mp 234 ~237 C;
EI-MS m/z: 123 [M]*; "H-NMR (400 MHz, DMSO-
d,) 8:9.07 (1H, m, H2), 8.77 (1H, m, H6),
8.29 (1H, m, H4), 7.55 (1H, m, H-5); "C-
NMR (100 MHz, DMSO-d,) &: 166.4 (-COOH),
153.5 (C-6), 150.1 (C-2), 136.3 (C4), 126.9
(C-3),123.9 (C-5), LU LEES S 30k [19]
e 1l B A — B, B E G WA R
(nicotinic acid) ,

[Es] SeMAPEBSERAYFE AR E
B4 5K A T ) B Y BRI S S U A R R T A

[ &% k]
D10 R BRRME, 3008 fs , S5 V94 ol 5 2% 1 W IBE € 2%
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