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%% Ganoderma sinense Zhao,Xu et Zhang Jy$H
FTHAZAENEZEEN, 46 TREMIL. WL
ARG ULPG ABE BV Wi O8RS,
EEH R, L8, AR, R, 28K, BSGH,
s 2005 SERRZG I I H S5 HKE G lucidum
TR FELEEREAIRZENHGAIESR. 1989 4
FEREARETNES BiEEBY H o B HNE
i BRI f 47 ,22- 4R -3-MD) (BR WA
ZFERBAERSPIR T ENMRE, FHTNES
FREZERBY RT3 8185] 6 1~EiE, 1
ANBRRIBRFN 1 NURE _FRANTEY) , S EE N KA
§§§-7,22-—4%-38-B% (ergosta-7,22-dien-38-0l,1) , &
£ 858 (ergosterol ,2) ,6,9-3F H X A K-7,22-4%-
3B-B£(6,9-epidioxyergosta-7 ,22-dien-38-0l,3 ) , id &,
Z £ £ ® (5, 8-epidioxiergosta-6 , 22-dien-38-0l,4) ,
M 8-7,22-—4-3-F (ergosta-7,22- dien-3-one,
5),B-HHEB(6), a-RE-— 1 M5 AR ( a-hydroxy
tetracosanoic acid,7) , cyclo( D-Pro-D-Val ,8) , {b&
YW1-~8 B ABERNEZH BB,

1 Uas5k6

XT4 - 100 & f s I € X (RERIE ) ; IMPACT
400 B~z A B LT A1 Y635 {Y ; Autospec Ultima ETOF
X ; Mercury 500 %Y 4% %t 3 {0 U %€ A R $ 48
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LR ARNET S84 7 5 ;Sephadex LH —
20 3} Pharmacia i 1 4335 ; & FpIEHI ¥ b 2L T
i, BZEFLAK G sinense AT RIE DT,
FETFRE,. L REMEY R O T T
BINEE , AR A T TAFin A ZE,
2 RELNE

10 kg 2% FREBBE)E, H 95% Z B E
WP 3 K, SHERR, BEEREEZT,BRTE
420 g, HHIBEBT/KE KK AAME A7 . BER
ZBEFIE T BEAEEL, UM T4 3L 81.3 g, REREHE
S, R - Y, 159 95:5,9:1,8:2,7:3,
6:4,1:1 36 N4, HPE5-FREIS:5 84
(20. 1 g) BEREBAE G, A hEE-TT BB E VR,
4318 156 oy, N 2 ~ 12 33454 6 (85
mg),13 ~16 54E9 1,2 (3£ 850 mg),4 (36
mg) F15 (9 mg),31 ~36 Y AEEEWAE 1 (Afh-H
B 1: 1) 5REMLEY 3 (26 mg) M7 (10 mg) ,43 ~
62 4 EHLEY 8 (20 mg)
3 ik

ew1,2 AE{REBESSE(HEER), mp
136 ~ 141 C, EI-MS 7R 2 44 F & F ik 398
[M*,1],396[M*,2],"H-NMR ( CDCL, ,400 MHz)
B 12 4B & | [F et C-NMR (CDCL, , 100 MHz)
B2 HERNES, BB Sy 2 FhiEi B
KIESY, BB IR &30 (4 ] IREME M -7,
22-"J#%-3B-M% ( ergosta-7 ,22-dien-38-0l,1) F1ZE £ i
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% (ergosterol ,2) , EWS B R&E(EN),mp 178 ~ 180

e 3 HEsHRBE(HEE),mp 229 ~230 C, EI-MS m/z:396 [M* ] (60),381 [ M - Me]*

C, ESI-MS m/z:413[M + H]*,395[M + H -
H,0]*,377[M + H -2H,0]* ' H-NMR ( CDCL,,
400 MHz) 5:5.36 (1H,d,J =4.4 Hz,H-7),5.23
(1H,dd,J =15.2,7.2 Hz,H-23),5.16(1H,dd, J =
15.2,6.4 Hz,H22),4.08(1H,m,H9),3.62(1H,
d,J =4.4 Hz,H6),1.09 (3H, s, CH,-19), 1. 03
(3H,d,J=6.4 Hz,CH,-21),0.92(3H,d,J =6.8
Hz,CH,-28),0.84(3H,d,J =6.4 Hz,CH,-27) ,0. 82
(3H,d,J = 6.4 Hz,CH,-26),0.60 (3H, s, CH,-
18) ,®C-NMR (C,DsN, 125 MHz) §:141.5(C=8),
136.2(C-22),132.1(C-23),120.5(C-7),76. 1 (C-
9),74.2(C-6),67.6(C-3),56.1(C-17),55.2(C-
14),43.7(C-13),43.7(C-10),43.0(C24),42.0
(C-20),40.9(C-12),39.9(C4),38.1(C-5),33.8
(C-25),33.3(C-1),32.6(C-2),28.5(C-16),23.5
(C-11),22.4(C-15),21.4(C21),20.1 (C=26),
19.8(C-27),18.8(C-19),17.8 (C-28),12.5(C-
18), DA H¥IE53CHR(S 1 IRIER) 6,9-FF R E A -
7,22-_4%-38-B% ( 6, 9-epidioxyergosta-7 , 22-dien-38-
ol) FF¥,

kEY4 BEsHRAK(HER),mp 186 ~ 187
C, EI-MS m/z:428 [M*](3),410[M - H,0]"
(6),396[M - 0,]*(100),363(51),337(21),253
(18),251(20) ,' H-NMR (CDCl,,300 MHz) 3:6. 51
(1H,d,J =8.4 Hz,H-7) ,6.24(1H,d,J =8. 4 Hz,H-
6),5.23(1H,dd,J =15.0,6.6 Hz, H22),5.14
(1H,dd,J =15.0,8.4 Hz,H-23),3.97 (1H, m, H-
3),1.00(3H,d,J =6.6 Hz,CH,21),0.91(3H,d,
J=6.9 Hz, CH,-28),0.88 (3H, s, CH,-19),0.84
(6H, br s,CH,-26,27),0.82(3H,s, CH,-18) ," C-
NMR( CDCl,,75 MHz) §:135.4(C-22),135.2 (C-
7),132.3(C-23),130.7(C-6) ,82.1(C-8),79.4(C-
5),66.4(C-3),56.2(C-17),51.6(C-9),51.0(C-
4) ,44.5(C-13) ,42.7(C-24),39.7(C-20),39.3(C-
12),36.9(C-1),36.9(C-14) ,34.7( C-10) ,33. 0( C-
25),30.1(C-2),28.6(C-16) ,23.4(C-15) ,20. 8(C-
11),20.6(C26),19.9(C27),19.6(C-21),18.1
(C-19),17.5(C-28),12.8(C-18), Pl ¥ 5
ERL 6] RE W €2 A # BE (S, 8-epidioxiergosta-6,
22-dien-38-ol) — %,

- 236 -

(12),353[M - Me - CO]* (12),298 (30),271
(49), 269 (100),257 (12),229 (13),' H-NMR
(CDCL,,300 MHz)§:5. 19(3H,m,H-7,22,23) ,1. 02
(3H,d,J =6.3 Hz,CH,-21),1.01(3H,s,CH,-19),
0.91(3H,d,J =3.9 Hz,CH,-28),0.84(3H,d, J =
4.8 Hz,CH,-27) ,0.80(3H,d,J =4.8 Hz,CH,-26) ,
0.57(3H,s,CH,-18) ., C-NMR ( C,D;N, 125 MHz)
$:212.0(C3),139.5(C8),135.6 (C22),132.0
(C-23),117.0(C-7),55.9(C-17),55.0(C-14),
48.8(C9),44.2(C4),43.3(C-13),42.8(C-2),
42, 8(C-24),40.5(C-20),39.3(C-12),38.8(C-5),
38.1(C-1),34.4(C-10),33.1(C-25),30.0(C-6),
28.1(C-16),22.9(C-15),21.7(C-11),21. 1 (C-
26),19.9(C27),19.6(C-21),17.6 (C28),12.5
(C-19),12.1(C-18) , KA EHIESXER[7 1 RE M
F A 8-7,22- 4% -3 -5 (ergosta-7,22- dien-3-one) —
. _

eme HEBAFRBE(EN),mp 136 ~
137 C, HERIRERRBRNRE TR, BE8H
HARE G, 5 s-A KX RS B
BE. BINBEBEATRE, BBAE R B- 4 S B,

EYWT BEMEK(FE),mp %6 ~98 C,
EI-MS m/z;384 [M* ] (82),339[ M - COOH]*
(10),321 [M - COOH - OH]"* (3),' H-NMR
(CDCI, ,400 MHz)5:4.70(1H,dd,J =7.6,4.4 Hz,
H-2),2.18(1H, m, H-3-a) ,2.09 (1H, m, H3-b)
1.79(2H,m,H4),1.41(2H,q,J =6.8 Hz,H23),
0.85(3H,t,J =6.8 Hz,CH,-24) , Ul %5 3Chk
[8]MEMAT, ML EREN o-BH-Z 1+ LR (a-
hydroxytetracosanoic acid) o

&8 HEsREH(HFEE),mp 169 ~171
T, EI-MS m/z:196[ M* ] (1),154(100),125(8),
72(18),70(71) ,'"H-NMR( CDCL, ,400 MHz) 5. 70
(1H,s,NH),4.08 (1H,t,J =8.0 Hz, H-6),3.94
(1H,br s,H9),3.65,3.54(each 1H,m,H-3) ,2. 64
(1H,m, H-10),2.38 (1H, m, H-5a),2.09 ~ 2.01
(2H,m,H-5b,4a),1.91 (1H, m,H-5b) ,1.06 (3H,
d,J =7.2 Hz, CH,-10),0.91(3H,d,J =7.2 Hz,
CH,-11) ,*C-NMR (C;D,N, 125 MHz) $;170.9 ( C-
1),165.9(C-7),60.7(C9),59.3(C-6),45.3 (C-
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3),28.9(C-5),28. 8(C-10),22.7(C4),18. 9( CH,- a natural product that selectively enhances the inhibitory effect of
11),16.9 (CH,-10) . L F SR 5 CEk[9] 8 :;zlse;c:::l on DNA polymerase B[ J]. Biol Pharm Bull, 1998,
cyclo(D-Pro-D-Val) —, [7] Amolak CJ, Sushil K G. The isolation of lanosta-7, 9(11), 24-
(BEX#K] trien-38, 21-diol from the fungus Ganoderma australe[J]. Phyto-

L[1] Fhakde. REMBATRIM]. 2 . L bR ER KB R chemistry, 1984,23(3) :686.
3t,2001:3,19. [8] Takeshi S, Hiromichi O. Lipase-mediated efficient preparation of
[2] PEZGH[S]. —FB.2005:130. both enantiomers of 2-acetoxytetracosanoic acid, the intermediate
(3] »H/EW.AF, KEYH. £2(EEER) BRI LERS for sphingolipid synthesis J]. Tetrahedron Lett, 1991,32(48) :
AR (1] PALES,1989,11(7) :36. 7063.
(4] FHR BRI FTLEFRIM].ET7 M w2 T [9] Faouzi F, Victoriano V, Jose L S, et al. DD-Diketopiperazines:
b i RRAE 1999 :898. antibiotics active against Vibrio anguillarum isolated from marine
(5] BRBEM, Ml BN, . BRI P MBS L Y (]]). bacteria associated with cultures of pecten maximus[J]. J Nat
222 ,2000,35(5) :367. prod, 2003,66(10) :1299.

[6] Youshiyuki M, Itiro W, Hideki T, et al. An ergosterol peroxide,

Studies on chemical constituents from the fruiting bodies of
Ganoderma sinense Zhao, Xu et Zhang

LIU Chao, WANG Hong-qing, LI Bao-ming, CHEN Ruo-yun
(Institute of Materia Medica, Chinese Academy of Medical Sciences and Peking Union Medical College, Key Laboratory of Bioactive
Substances and Resources Utilization of Chinese Herbal Medicine, Ministry of Education, Beijing 100050, China)

[Abstract] Objective: To study the chemical constituents from the fruiting bodies of Ganoderma sinense Zhao, Xu et Zhang.
Method : To isolated the compounds by silica gel and sephadex LH —20 column chromatography and their structures were elucidate by
means of spectral analysis. Result: Six sterols, one fatty acid and one of diketopiperazines were obtained from CHC, fraction of EtOH
extract and identified as ergosta-7, 22-dien-38-ol (1), ergosterol (2), 6, 9-epidioxyergosta-7, 22-dien-38-0l (3), 5, 8-epidioxier-
gosta-6, 22-dien-3B-0l (4), ergosia-7, 22-dien-3-one (5) , B-sitosterol (6), a-Hydroxytetracosanoic acid (7), cyclo( D-Pro-D-Val)
(8). Conclusion; Componds 1-8 are isolated from G. sinense Zhao, Xu et Zhang for the first time.

[Key words] Ganoderma sinense Zhao, Xu et Zhang; sterols; fatty acid; diketopiperazines
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E%¥ R3] MEDLINE K462 3CH#) (CA) ((EW ) (BA) ( BERZTE ) (IPA) (T 3CH) (AA) R

AT A T, BTN 80 T, EH 12 Jt.

P EMEBEARELPRAETHR .0 R 2006 F iR+ ER SR RIS HERSE  (PEPHHE) BBFIHK R
2 587; M T 0. 579; & HA) 0.47, HE“ P EERPFGEFUEFEERE (2006)” . (P EPHH#E) BHTIHK
H14 676, ETF 4 0.938,5 FFEMET 1. 224, H L 3CH 0. 47,
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