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B E.BR TRLBEWEREL Fomes officinalis FILERS  hEHEA BRI REKE. HE HAHAER
HaHEaToE,. BEASYHEEEE JR.UV.MS.'"H-NMR, *C-NMR) ¥ & H 4 #, 3 BF 28 H % 5 0 K&
(thrombin) WMMHER. &R MAHEHEYFLBBITIM=ZBBRELEY . LT 3-HE-ZERE L
B B (3-keto-dehydrosulfurenic, I ). 3% t L. B& (dehydroeburicoic acid, I ). 15 LB (eburicoic acid, 1 ) 5% & £ 7L
Bi® (sulphurenic acid, V), % S 5 & £ fL. 8§ M (dehydrosulphurenic acid, V ). % & t 7L B B8 (dehydroeburiconic
acid, V1) ,EFLAFLE B D (versisponic acid D, VI) , k& ¥ VI X} thrombin 3l K 45. 36 % , K Mtk &9l
fERARHE. it KEYV. UIERMNZBEEPLERD. BUAYVIERBKESX thrombin & —E KW

HERSN, R S WM B ERTHE .
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Chemical constituents of Fomes officinalis (1)
WU Xia, YANG Jun-shan, DONG Yue-sheng
(Institute of Medicinal Plant Development, Chinese Academy of Medical Sciences and
Peking Union Medical College, Beijing 100094, China)
Abstract: Objective
effect on thrombin. Methods

To study the chemical constitutents of Fomes officinalis and their inhibiting
Compounds were separated by column chromatography with silica gel and
polyamide, whose structures were elucidated by spectral analysis and chemical evidence. Results Seven
compounds were isolated from the chloroform extract. Their structures were identified as: 3-keto-dehy-
drosulfurenic ( I ), dehydroeburicoic acid ( I ), eburicoic acid ( I ), sulphurenic acid (N ), dehydrosul-
phurenic acid (V ), dehydroeburiconic acid (W), versisponic acid D (VI ). The inhibitory rate of com-
pound VI on thrombin was 45. 36% but others were not obvious. Conclusion Compounds V , VI are iso-

lated from the fungus for the first time. Compound VI is effective to anti-thrombin at higher concentra-

tion, while the remainders are not obvious.
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Bl BB 1. Fomes officinalis Ames. BHBHE R .

E¥ANREERG, AZIENEAHBER,. TE4
MR EE MM LR R LA BMLE .
R TE I B RIRAE AT, B R Be] B 4T 4k 2
BAaMRARRLHRE B TEERB“WEEEZME
HWRBRMABEE, BIRFTWXRGYHEER
B HTHEAARENEERR, y I RO ESE
B4 > ABF T 5 BT B 40 4T T Ak A B 5T TR
T X 254k 4 Yy 5t B It B (thrombin) M EIER . M

ZEANEGERY PO BEAN 7 ZHREL

Y. HT UGV VN ERNKEF T ER
B, MELPHZHFRECSYIERRKREN R

7% E 48 : 2004-08-10

H — E W B I B A0 HIE WAL S W E R
B, X Ry it— 5T B B AL T A RO A B 2 TR
BE T HA

1 #R5FE

1.1 RH 51X %% :Fisher — Johns 4 sl & X (R
7t KRB IF )  Peking — Elmer983G & 41 #h 5t i N (7R
A8 E B ;Bruker AM —500 F1 Inova—500 BB %
AR (PARA TMS); VG ZAB—2F IR ; 68
AR (100~200 B, BB H )0 EF Bk
T =&, FrARRY . FLBRA4m
H W B Sigma 2 ], JE ¥ Boc-B-benzyl-Asp-Pro-
Arg-7-amido-4-methylcoumarin hydrochloride ¥
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H Sigma 2 &, B 1% FAY 2§ & Wallact 2 & Victor
I B RERICHL. BT R 4 2003 4 6 AT HE Y
BAFEERGH TG, EHBAHBRREBFRX
BRI RYEENF. officinalis Ames.
1.2 RESHE FELTRTFEME 15 keg,95%
ZEHERER 2 K, A HRBBEEWERNEESER
220kg, M700 g BEBTER 5N HEP, A
100~200 HREBHE KK U O M 8 . BRZ
B E R, P RGERY 240 g
(Fr.B), Fr.BZ&rEEHEAE, WI5-FEA0: 0~
6:4~0: 10)BEWB, K Fr.1~6 6 M4
Frol B0 EmBREAECAME-RE9: 1~
8:2),EEREILAW I (50 mg). I (140 mg),
VI (90 mg) ., Fr.2 4% R E RERH A3 (E-5
B10:1~6:4~0:10), EE&RBLEY T (10
mg) . Fr. 3 {42 B rk B 633 (FEA5- PR 10 ¢
1~6:4~0:10),EZRZBLAEP NV (60 mg), V
(10 mg) \VI(16 mg).
1.3 EmMBMHERNIR . ARUESEH=
WAL A YHT R NLEMEERONE. X
BmMMEENESE ORI EHFFTELHK
. EWELPIA 30 pL BB 1 pL B GF
F DMS0),37 C{R#H 30 min 5 A 30 pL K9,
37 CTHRE1h M EERAKNR 355 nm, &
WK 460 nm T RYFIEIRE . Xt RILLL 1 oL DM-
SO &K G, 2 ETLLL 70 uL B 1 pL DM-
SO REMELPROBERMER.
2 ZHMEE

ey 1 . 3E8¥EKCHCl,-MeOH 1 1),mp
202~204 'C,[aJ® + 32.6°(c 0.04, CHCl,-MeOH
1: 1), 4 F R ¥ CuHiO,. IREE em™: 3 400,
2 960, 2 945, 1 710, 1 642, 1 450, 1 380, 1 282,
1170,1 050,997,882, EI-MS m/z:482(M™*,100),
451(17),449(18),325(16),309(21),271(20),243
(14),157(22),119(26),97(27),69(33),55(42),
'H-NMR (Pyr-d;)é&: 1. 66 (1H, m, H-5), 5. 36 (1H,
d,J=5 Hz,H-7),5.35(1H,d,J=5 Hz,H-11),
4.78(1H,dd,J=9.0,5.5 Hz,H-15),1. 03(3H,s,
H-18),1.14 (3H,s,H-19),1.01 (3H,dd,J=6.5
Hz, H-26),1.00(3H,dd,J= 6.5 Hz,H-27),1.18
(3H,s,H-28),1.11(3H,s,H-29),1. 02(3H,s, H-
30),4. 89,4.86(2H,s,H-31), *C-NMR (Pyr-d;) ¥t
ERFE 1, REFE L EH-NMRMPC-NMREE , #i i
ENIEE-ZEARECELILERS , ZLAYHEA

B BKIE N E RHUE.

k&Y 1.1 e RE & CHCL-MeOH 1 ¢
1),mp 238~240 C,[«Jf+31.6°Cc 0.05,CHCl;-
MeOH 1 : 1), 4 F & I CuHOs. IRV cm ™!
3 440, 2 960, 2 876, 1 720, 1 700, 1 638, 1 450,
1370, 1190, 1 022, 1 000, 882, EI-MS m/z: 468
(32), 455 (64), 437 ((M™* ], 100), 311 (17), 281
(23),271(15),187(35),159(32),119(37),97(42),
69(43),55(56) , 'H-NMR (Pyr-d;)8:3. 44(1H,t,H-
3),1.65(1H,m,H-5),5. 37(1H,d,J=5 Hz,H-7),
5.36 (1H,d,J=5 Hz,H-11), 2. 36, 2. 67 (2H, m,
J=15.5 Hz,H-12),1. 90, 2. 38(2H,m,H-15),1. 06
(3H,s,H-18),1.08 (3H,s, H-19),1.03 (3H, dd,
J=15.5 Hz, H-26),1.01 (3H,dd, J="5.5 Hz, H-
27),1.19(3H,s,H-28),1.21 (3H,s,H-29), 1. 23
(3H,s,H-30),4. 93,4. 88(2H,s,H-31), “C-NMR
(Pyr-ds) 34 B3 1. i 4% A E'H-NMRFTC-NMR
B, M XA G AR ZhE WL %
WA ERIRE.

&Y. [ EKk(CHCL,-MeOH 1 ¢ 1) ,mp
230~233 C,[aJ&¥ + 11. 2°(c 0. 05, CHCl;-MeOH
1: 1), 4 F R HCyH;0;5. IREE em™!: 3 440,
2 960, 2 880, 1 720, 1 700, 1 640, 1 450, 1 375,
1198,1 030,890,EI-MS m/z:470([M*],40),455
(63),437(100),409(13),341(11),281(21), 279
(6),187(26),159(22),119(24),95(25),69(22),55
(28), 'H-NMR (Pyr-d;)é:3. 44 (1H,t,H-3),1. 62
(1H,m,H-5),2. 33,2. 67(2H,m,H-12),1. 91, 2. 34
(2H,m,H-15),1. 06 (3H,s,H-18),1. 08(3H,s,H-

-19),1. 03(3H,dd ,J=5.5 Hz,H-26),1. 02(3H,dd,

J=5.5Hz,H-27),1. 19(3H,s,H-28),1. 20(3H,s,
H-29),1.23(3H,s, H-30), 4. 93, 4. 84 (2H, s, H-
31), "C-NMR (Pyr-d ) B#E R F 1. HEU L
'H-NMRA “C-NMRE#E , e 2 Ry i FLRS, 4k
A YRR R E KRG .

LAYV . B K (CHCl,-MeOH 1 : 1),mp
204~207 'C,[a]® + 43.7°(c 0. 04, CHCI;-MeOH
1: 1, 4 F R HCyH0,0 IRVEE cm ;3 400,
2 960, 2 950, 1 680, 1 450, 1 370, 1 050, 1 030,
1 000,882 ,EI-MS m/2:486([M*],100),471(32),
453(64),435(35),339(5),289(15),259(6), 215
(9),187(43),159(17),119(25),97(23),69(22),55
(27), 'H-NMR (Pyr-d;)é:3. 44(1H,t,J=8. 5 Hz,
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H-3),1.62 (1H, m,H-5), 4. 60 (1H,dd, J=6, 9. 5
Hz,H-15),1.17(3H,s,H-18),1. 05(3H,s,H-19),
1.02(3H,dd,J=7.0 Hz,H-26),1.01(3H,dd,J =
7.0 Hz,H-27),1.21(3H,s,H-28),1.17(3H,s,H-
29),1.24 (3H,s, H-30), 4. 88, 4. 85 (2H, br. s, H-
31)., “C-NMR(Pyr-d))BHERFE 1. B EBE S
BRIRE B R ENREELER.

&PV B E¥EK(CHCl,-MeOH 1 ¢ 1) ,mp
210~212 C, [«]&+ 33.0°(c 0.05,CHCl,-MeOH
1: 1. 2 F R HCyHiO,. IREE em ™ 3 400,
2 960,2 946,1 700,1 640,1 450,1 380,1 040,990,
890, EI-MS m/z; 484 ((M* ], 100), 466 (8), 451
(24),433(7),311(11),273(13),227(13),211(9),
185 (15), 157 (19), 119 (27), 105 (21), 97 (22),
'H-NMR (Pyr-d;)é:1. 90(2H,H-2), 3. 44(1H,t,H-
3),1.32(1H,H-5), 2. 16 (2H,H-6), 5. 39 (1H, H-
7),5.38(1H,d,J=5.5 Hz,H-11), 2. 72 (1H, H-
12a),2.36 (1H,H-128),4. 80(1H,dd,J=5.5,9.5
Hz,H-15),1.90(1H,H-16),2. 38(1H,H-16),1. 09
(3H,s,H-18),1.11 (3H, s, H-19), 2. 22 (1H, H-
25),1.00(3H,dd,J=7. 0 Hz,H-26),0. 99(3H,dd,
J=17.0 Hz,H-27),1.13(3H,s,H-28),1. 44(3H,s,
H-29),1.17 (3H, s, H-30), 4. 88, 4. 85 (2H, s, H-
31), "C-NMR(Pyr-d))¥#ERFE 1. U EFIEEX
BRE - B ENLERASILER.

APV . {55 (CHCI,-MeOH 1 : 1),mp
240~242 C,[aJ® + 37.8°(c 0. 05, CHCl;-MeOH
1: 1), 4 F R K CyHuOs. IREE cm ™, 2 960,
2 958, 2 924. 1 710, 1 660, 1 635, 1 450, 1 378,
1220,1 180,890, EI-MS m/z:466([M™*],41),453
(100), 435(13), 407 (19), 339 (6), 311 (15), 297
(26),269(14),257(7),187(6),159(10),107(10),
97(12),69(9),58(23), 'H-NMR(CDCl;)é:1. 61,
2.12(2H,H-1),2. 32,2. 76 (2H,dt,J=6,15 Hz,H-
2),1.60(1H,dd,J=4,7 Hz,H-5),2. 01(2H,H-6),
5.53(1H,d,J=6.5 Hz,H-7),5.52(1H,d,J=6.5
Hz,H-11),2. 56 1H,br.d,H-12),2. 38(1H,dd,H-
12),1.52,1.74(2H,td,J=17,11 Hz,H-15),1.51
(1H,H-16),2. 14 (1H,H-16),0. 91 (3H,s,H-18),
1.12(3H,s,H-19), 2. 25 (1H,H-25),1. 02 (3H,d,
J=6.5 Hz,H-26),1. 03(3H,d,J=6.5 Hz,H-27),
1.18(3H,s,H-28),1. 06(3H,s,H-29),1. 00(3H,s,
H-30),4.77,4. 69(2H,s,H-31), *C-NMR(CDCl;)

PAERE 1. DA EBE S SORIGE — B HEE R
EAKLEHR.
1 L&Y ~VIC-NMR# ¥ E
Table 1 C-NMR spectral data of compounds I — VI

ﬁ 1 » 1I* l - N - AT v[ - Vl -
1 36.8 30.9 37.0 36.2 36.8 36.9 35.6
2 35.0 23.6 28.3 28.7 28.8 34.8 27.9
3 215.2 78.0 77.6 78.1 78.1 217.7 78.8
4 44.8 37.4 39.2 39.6 39.3 47.5 38.8
5 46. 4 44.3 50.5 50.9 49.7 51.2 50.1
6 31.8 31.6 18.4 18.9 23.5 23.6 19.0
7 121.7 121.3  26.5 27.7 122.3 120.3 26.3
8 142.0 142.3 134.0 134.9 142.0 142.4 132.6
9 145.3 146.6 134.9 135.1 147.0 144.6 135.4

10 37.6 37.9 37.0 37.6 38.0 37.2  37.1

11 117.4 116.6 19.1 21.2 116.3 116.9 18.3

12 25.6 26. 8 29.0 30.2 36.4 36.2 28.9

13 48.9 45.0 44.6 45.5 44.9 44.3  44.5

14 52.4 49.7 49.5 52.1 52.5 50.0 50.6

15 73.6 21.3 30.5 72.5 73.8 3.0 75.6

16 39.5 27.3 27.1 39.3 39.6 27.0  35.3

17 47.5 50.9 47.4 46.7 46.4 47.7  45.8

18 16.8 16.6 16.0 16.9 16. 8 16.1 16.3

19 22.3 18.7 20.9 19.5 23.1 22.0 20.6

20 50.9 47.7 48.8 49.1 48.9 49.6  47.3

21 178.7 178.6 178.2 178.8 178.7 182.1 181.4

22 36.9 36.0 31.4 31.9 32.7 32.0 30.9

23 32.7 31.8 32.4 32.7 31.9 33.8 31.8

24 155.8 155.9 155.5 155.8 155.8 155.1 154.8

25 34.2 34.2 33.9 34.2 34.2 34.5 33.7

26 22.0 21.9 21.6 2.0 21.9 21.8 21.7

27 22.1 22.0 21.5 22.1 22.0 21.7  21.7

28 23.9 28.8 28.3 28.7 16.8 25.4  27.7

29 21.9 23.0 24.1 16. 4 18.3 22.4  15.4

30 18. 1 19. 4 16.0 18.2 28.7 25.3 18.1

31 107.1 107.0 106.7 107.1 107.1 106.9 107.0

ACl 171.1
AC2 21.3

* Pyr-ds Jy ¥ 3

* Pyr-ds as solvent

&P VI 164 RS & (CHCL-MeOH 1 ¢
1),mp 243~245 C,[a]¥ 4+ 31.1°Cc 0.05,CHCl,-
MeOH 1 : 1), 4 F R K CyyHs 05, IRVEX em™:
3 400, 2 960, 2 925, 1 730, 1 684, 1 640, 1 450,
1 365,1 240,1 140, 1 000, 910, 885, EI-MS m/z:
528([M*1,29),510(18),495(24), 468 (40), 453
(51),435(70),417(8),339(15),313(44),293(24),
279(39),259(45),241(62),225(42),187(51),159
(54),119(61),107(57),97(60),81(54),69(71),
'H-NMR(CDCl;)é:3. 23(1H,dd ,J=4. 0,11. 0 Hz,
H-3),5.04(1H,dd,J=8.5,6.0 Hz,H-15), 1. 00
(3H,s,H-18),0. 71(3H,s,H-19),0. 98(3H,d,J =
6.5 Hz,H-26),0.97 (3H,d, J= 6.5 Hz, H-27),

* » CDCl; A%l

* % CDCl; as solvent
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1. 00(3H,s,H-28),0. 79(3H,s,H-29),1. 02(3H,s,
H-30), 4.75, 4. 65 (2H, s, H-31), 2. 10 (3H, s, H-
COCH,)., “C-NMR(CDCI)¥#E W% 1. LA L ¥iE
50BN -8, i hELAFLER D,
3 RmEEMEER
B B i 0 B B A RPN E AL T

£ B & M 3 1Ml (intracerebral hemorrhage, ICH)
ZJ5 > B M B A R R TR 4 R
B4, AT g MR BT . BEEPTREBEA 53t
HE I B R 32 A5 U B0 A BT T R R 7 1R A R gk —
B5EE, B RYER A RIS AR KBRS,
AWF B =R AL B Yy %o B il B 9 E R 4
RRF2.ZGRMUSPRVMBAPH=MEMREMLS

F2 KW ~VIHXBRLEBEMHER

Table 2 Inhibitory effect on thrombin

of compounds I —VI

ey # B /mmol » L~! o 1l RS I R/ %
I 0. 685 9. 46
1 0. 705 8.73
) | 0.702 25.72
I 0.679 4.28
\' 0. 682 16. 60
| 0.708 5.45
Vi 0.625 45. 36

Wy VI 7 B R Yk BE BN X OB M A R — R B R TS A
AL WERARHE . X SRR R
FEBURS LGB T R .

References:

[1] Jiangsu New Medical College. Dictionary of Chinese Materia
Medicia (fF#5 K& ) [M]. Shanghai: Shanghai People’s
Publishing House, 1977.

[2] Kawabata S, Miura T, Morita T, et al. Highly sensitive
peptide-4-methylcoumaryl-7-amide substrates for blood-clot-
ting proteases and trypsin [J]. Eur J Biochem, 1988, 172
(1): 17-25.

(3] Anderson C G, Epstein W W, Lear G V. Minor triterpenoid
of Fomes officinalis [J]. Phytochemistry, 1972, 11; 2847-
2852.

[4] Anderson C G, Epstein W W. Metabolic intermediates in the
biological oxidation of lanosterol to eburicoic acid [J]. Phyto-
chemistry, 1971, 10: 2713-2717.

[5] Yoshikawa K, Matsumoto K, Mine C, et al. Five lanostane
triterpenoids and three saponins from the fruit body of Laeti-
porus versisporus [J]. Chem Pharm Bull, 2000, 48(10):
1418-1421.

[6] Yang SW, Shen Y C, Chenl C H. Steroids and triterpenoids
of Antrodia cinnamonea-a fungus parasitic on Cinnamomum
micranthum [J]. Phytochemistry, 1996, 41(5): 1389-1392.

[7] Tai T, Shingu T, Kikuchi T, ez al. Triterpenes from the
surface of Poria cocos [J]. Phytochemistry, 1995, 39(5):
1165-11689.

[8] Zhang L, Jiang Y J, He J S. The nerual toxicity and effect
mechanism of Thrombin [J]. Foreign Med: Sci Sect Cereb
Dis (EAME% - LB B A 5B » 2002, 10(1): 53-56.

REWERMFHLFERSHARD)

S A, BRI, H BT, g ARt
Q. EFEHKE LR 100029; 2. FEGHEYHBREHN,JLFE  100050)

# E:Br) XMBEKWER Helicia nilagirica BT HALERAHRITHE . Hik RAIHER AWM. —HF
S ETEER.BREGHESE ASEAERAIEMTEEEN. S8 NOMBERITEEE 4L MEDY:
E+ARRCD.SEEHBD . LA EBE-3-0-5-D-HmEHE-6 - ZRE(D.HE MW, &g UEAEY
WHERNZFHEY BB, X PAEW 1 L. VAERALRRBEEY PR LAY 1 RFRORAT=Y.
R WRRERR LR P-4 8 B-3-0-3-D- ML M 2 4 -6'- Z IR BR
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Chemical constituents of Helicia nilagirica seeds (1)

LIU Gui-yan', MA Shuang-cheng?, ZHENG Jian?, ZHANG Ji*, LIN Rui-chao?
(1. Beijing University of Traditional Chinese Medicine, Beijing 100029, China; 2. National Institute for

Control of Pharmaceutical and Biological Products, Beijing 100050, China)

Abstract: Objective To study the chemical constituents of Helicia nilagirica. Methods

The ethanol

extract was seperated by petroleum ether, dichloromethane, and n-butanol in sequence, then isolated by
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