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Abstract: The ethyl acetate extract of Fomitiporia punicata were separated and purified by silica gel, RP-18, Sephadex
LH-20 column chromatography. Their structures were determined on the basis of physicochemical properties and spectro-
scopic analysis. Eleven compounds were isolated and identified as squalene (1), palmitic acid (2),linoleicacid (3),
(22E,24R) -ergosta-7 ,22-dien-38-0l (4), methyl linoleata (5), (22E,24R) -ergosta-4,6,8 (14) ,22-tetraen-3-one
(6),(22E,24R) -ergosta-5,7,22-trien-38-0l (7), (22E,24R) -5a,8a-epidiory-ergosta-6 ,22-dien-38-ol (8) ,2a-me-
thoxyl-38,98-dihydroxyergosta-7,22- diene (9),38, 68-dihydroxycinnamolide (10), (22E,24R) -ergosta-7,22-dien-
38,5a,6B-triol (11). Compound 10 was a new drimane-type sesquiterpenoid, named as 38, 68-dihydroxycinnamolide,
other compounds were isolated from Fomitiporia punicata for the first time.
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Tensor27 A 21 AP GiEAL I % (KBr F Jr) ; FAB-MS
H VG Auto spec-3000 7Y i 3% {3 I % , ESI*-MS
VG AutoSpee-3000 FEHE(LIE 75 5195 F e HR-EL
MS Hi Waters AutoSpec Premier P776 {3l ;' H
F1”C-NMR Hi Bruker AM-400 F1 DRX 500 Jll %2, P
Py TMS s REJZ AT M (80 ~ 100 H #1200 ~300 H)
FEZ 2T R 7 B A T A7 o i 2
il #5581 HPLC & Agilent 1100 HPLC , 8, jE 4% H Ag-
ilent Zorbax SB-C; #1 YMC #¥; Sephadex LH-20 &
Amersham Biosciences /A &) 7= fi; RP-18 (40 ~ 63
pum) A E Merck 22 F] 7™ fho 777k 254 365
nm 55, 10% B iR £ BV WAV R 75 1 A B
R BT

L1 HEETE 1 FL & ( Fomitiporia punicata ) T 2006
48 AR APRPYAR L, d b sl R A i %

HE o
2 BEHREREE

e B I3 9724 T TR0 R R
WO S F5 1 )7 250 G 1 2 B .
3 HTATHE 5% ENR IR 0. 15% , BE R 0.5% ,
KH,PO, il MgS0, 4 0.05% ,150 rpm,24 CHEIK %
RE25 d, BRI BT 20 L,

3 REESE

ARV WAL R W R 20 L, FH O TR O iR 46
=R B IR GRS 8 g0 SIEAREICHE
JEHT (CHCL,/MeOH, 100: 0 ~ 0: 100, V/V) #f B ¥k
B 10 N5 (A-)) o 45 A DiamiE-2 18 2 B
(10: 1—1: 1) B EEVR AT 54 1(8.0 mg) DL J& 2
A A, FTA, . XA, LI i E- 2 R £ (50
1ol 1) BREEVE LA LS9 2 (6.8 mg) (3(6. 1
mg) 4(5.2 mg) ., XJ5E A, &40 RP-18 DL H fE-7K
(85:15—0:100) B FEPEMIAS 5 (11 mg) . ZH43 B LU
AR R (107 1—1: 1) B REBEAS 54 6 (3.9
mg) Fl—F 204> B, . %} B, £& Sephadex LH-20 #¥: 7,
T AN EAAR R Ve (15 b 59 7 (3.4 mg) 18
(3.3 mg) . #4453 D LiAymik-raE (5 1—1: 1) BRE
VERAS 205> D, 1 D,, %t D, 40 2 5 AH-1= 50K
AHEETE T (RP-HPLC) i #4 4.3% LA (10% ~30% ,
CWE/ KA EY 9(2.1 mg) . 273 E £ Sephadex
LH-20 D) =G WPbe- e (10 1) YeBAE f23% , 15 5 4
WA (E, ~ Eg ), X By 28 5ORH- 55 2000 HH £33 7%

(RP-HPLC) il 45 #: (1% L (10% ~50% , 2/ 7K)
A 10(0.8 mg) o 4143 F LI BE- P R (41 1
—1: ) BREVEI PN W4H 2 F, M F, X F, JB)s
% Sephadex LH-20 # 13 ) = G H koe-H B2 (1: 1)
PRMFE (512 )5 P28 S A RP-18 LU HTFE-7K (85: 150
:100) B EE VEMAH LA 11(20. 1 mg) .

4 HFHERE

LEW1 TAEW AR AR, FAB-MS m/z:
411.3[M + H]*,'H NMR ( CDCl,,400 MHz) §;
5.08 ~5.15 (6H,m,H-3,H-7,H-11,H-14,H-18, H-
22),1.96 ~2.11 (20H, m,H4,6H-5,H-8, H9, H-
12 ,H-13,H-16,H-17 ,H-2 /H-21),1.68 (6H,s,H-1,
H-24),1.60 (18H, s, 2-CH,, 6-CH,, 10-CH,, 15-
CH,,19-CH, ,23-CH,) ;" C NMR (CDCl,,100 MHz)
5:135.0 (s,C-6,C-19),134.8 (s, C-10, C-15),
131.1 (s,C2,C-23),124.4 (d,C-3,C-22),124.3
(d,C-7,C-11,C-14,C-18),39.7 (t,C-5,C9,C-16,
C-20),28.3 (t,C-12,C-13),26.8 (t,C4,C-8,C-
17,H-21),25.6 (q,C-1,C-24),17.6 (q,2-CH,,23-
CH,),16.0 (q,6-CH,, 10-CH,, 15-CH,, 19-CH, ) ,
DA S e 5 Sk Bt i — B, W %A
Yk e

EW?2 ABIEMH AR, EL-MS (%) 256
[M]*(89),239 [M-OH]* (5),227 [ M-C,H, "
(19),213 (54),199 (20),185 (30),171 (26),157
(29),143 (15),129 (68),115 (23),97 (27),85
(38),73 (100),57 (75);'H NMR (400 MHz,
CDCL) 8:2.35 (2 H,t,J =7.2 Hz, H2),1.63
(2H,m,H-3),1.24 (br. s, £/-CH,-),0.88 (3H,
t,/] =6.8 Hz,-CH,);"”C NMR (CDCL,, 100 MHz)
$:179.9 (s,C-1),34.0 (1,C2),31.9 (m,C-14),
29.6 (m,C-6,7,8,9,10,11),29.2 (m,C-5,12),
29.1 (m,C4,13),24.7 (m,C-3),22.7 (m,C-15),
14.1 (1,C-16) o DA_F 33808 5 ek Kot 17 1
— 3, e RS Y AR R

&3 Lk .'H NMR (400 MHz,
CDCL,) 8:5.34 (4H, m, H9,6 H-10, H-12, H-13 ),
2.77 (2H,t,J =6.8 Hz,H-11),2.34 (2H,t,J =
7.5 Hz,H-2),2.04 (4H,m,H-8 ,H-14),1.61 (2H,
m,H-3),1.20 ~1.35 (m,H4 ~H-7,H-15 ~H-17),
0.89 (3H,t,J =6.8 Hz,H-18);"C NMR (CDCI,,
100 MHz) $:180.6 (s,C-1),130.1 (d,C9),130.0
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(d,C-13),128.0 (d,C-10),127.9 (d,C-12),34.1
(t,C2),31.5 (1,C-16),29.0 ~29.7 (t,C4 ~C-7,
C-15),27.2 (1,C-8,C-14),25.6 (t,C-11) ,24.6 (t,
C-3),22.6 (t,C-17),14.0 (q,C-18), VL I ykiE%K
o 5 Scmk™ B E — B W E LA Wl (97,
127) -+ )\ St —ITR o

wam4 AL, EL-MS m/z (%) : 398
[M]*(34),383 [M-Me]* (15),300 (20),271
(100) ,255 (76) ,213 (34),147 (43),107 (63),69
(67);'H NMR (400 MHz, CDCL,) §:5.14 ~5.10
(m,H-23),3.58 (m,H-3),0.99 (d,/ =6.6 Hz, H-
21),0.88 (d,J =6.8 Hz,H27),0.82 (d,/ =6.3
Hz,H-27),0.80 (d,J =6.3 Hz,H-26),0.77 (s,H-
19),0.52 (s,H-18) ;”C NMR (CDCL,,100 MHz) §:
139.6 (s,C-8),135.1(d,C22),131.9(d, C-23),
117.4 (d,C-7),71.0 (d,C-3),56.0 (d,C-17),
55.1 (d,C-14),49.4 (d,C9),43.3 (s,C-13),
42.8 (d,C24),40.5 (d,C-20),40.2 (d,C-5),
39.4 (t,C-12),38.0 (t,C4),37.1 (t,C-1),34.2
(s,C-10),33.1 (d,C25),31.4 (1,C-6),29.6 (t,
C-2),28.1 (t,C-16),22.9 (t,C-15),21.5 (t,C-
11),21.1 (q,C-21),19.9 (q,C-28),19.6 (q,C-
27),17.7 (q,C-26),13.0 (q,C-19),12.1 (q, C-
18) o LA i 1 s 45 SCmik™ 8 — 2, 1 E %4k
EW¥) R (22E ,24R) -ergosta-7 ,22-dien-3-ol ,

wEWMS REOHRY, EI-MS m/z (% ) :
204 [M]*(45),263 (34),220 (2),149 (18),109
(40),95 (77),81 (100),74 (31),67 (88);'H
NMR ( CDCI, ,400 MHz) §:5.35 (4H,m,H-9, H-10,
H-12,H-13),3.66 (3H,s,-OCH;),2.77 (2H,t, ]
=6.8 Hz,H-11),2.30 (2H,t,J =7.2 Hz,H=2),
2.04 (4H,m,H-8,H-14),1.60 (2H,m,H-3),1.25
~1.37 (m,H4 ~H-7,H-15 ~ H-17) ,0. 88 (3H,t,J
=6.8 Hz,H-18);"” C NMR (CDCl,, 100 MHz) J:
174.3 (s,C-1),130.1 (d,C-9),130.0 (d,C-10),
128.0 (d, C-12),127.8 (d, C-13),51.4 (q,-
OCH,),34.0 (t,C-2),31.9 (t,C8),31.5 (t,C-
14),29.7 ~22.5 (t,C-3 ~C-7 and C-15 ~ C-17),
14.0 (q,C-18) . LA bt 5 3emk'™ $e s Hz o —
W0 AE Y IR H R

WwaEW6 LMK mp 112 ~114 °C;EI-MS
m/z (% ):392 [M]*(15),377 (3),349 (4),268
(100),253 (30),214 (26),173 (23),69 (47);'H

NMR ( CDCL,,400 MHz) §:6.58 (1H,d,J =9.4
Hz,H-7),6.00 (1H,d,J =9.4 Hz, H6),5.70
(1H,s,H4),5.24 (1H,dd,J =15.2,7.2 Hz, H-
23),5.18 (1H,dd,J =15.2,7.2 Hz,H-22),1.21 ~
2.53 (18H, m, /& LE4%),1.03 (3H,d,J =6.8
Hz,H-21),0.97 (3H,s,H-19),0.93 (3H,s,H-18),
0.90 (3H,d,J =6.8 Hz,H-28),0.82 (3H,d,J =
6.8 Hz,H-27),0.78 (3H,d,J =6.8 Hz,H-26);"C
NMR ( CDCl,, 100 MHz) §:199.3 (s,C-3),164.2
(s,C-5),156.0 (s,C-14),135.0 (d,C22),133.9
(d,C-7),132.6 (d,C23),124.5 (d,C-6),124.3
(s,C-8),123.0 (d,C4),55.8 (d,C-17) ,44.0 (d,
C9),44.0 (s,C-13),42.9 (d,C-24),39.2 (d,C-
20),36.8 (s,C-10),35.7 (t,C-15),34.2 (t,C-
12),34.1 (t,C-1),33.1 (d,C-25),27.7 (1,C-16),
25.4 (t,C-11),21.2 (q,C21),20.0 (q,C-27),
19.7 (q,C26),19.0 (t,C-2),18.9 (q,C-19),17.6
(q,C28),16.7 (q,C-18), LA I i if #4553
Bk RO R — B, i E A A I SR 5 4,6,8
(14) ,22-PYszs-3-fil .

waEW7T HE &K, mp 152 ~ 154 °C; EI-MS
m/z(% ) :396[ M]* (55),363 (61),337 (40),271
(17),253 (48),211 (37),197 (28),185 (23),171
(30),157 (55),143 (57),131 (27),119 (30),91
(28),81 (27),69 (100),55 (56);'H NMR
(CDCl,, 400 MHz) §:5.58 (1H, m, H6),5.38
(1H,m,H-7),5.14 ~5.26 (2H, m, H22, H-23),
3.60 (1H, m,H-3),1.03 (3H,d,J =6.8 Hz, H-
21),0.95 (3H,s,H-19),0.92 (3H,d,J =6.8 Hz,
H-28),0.84 (3H,d,J =6.8 Hz,H-27),0.82 (3H,
d,J] =6.8 Hz,H-26),0.61 (3H,s,H-18) ;" C NMR
(CDCL,,100 MHz) §:141.3 (s,C-8),139.8 (s, C-
5),135.6 (d,C-22),132.1 (d,C-23),119.6 (d,C-
6),116.4 (d,C-7),70.5 (d,C-3),55.9 (d,C-17),
54.6 (d,C-14),46.4 (d,C9),42.9 (s,C-13),
40.9 (1,C4),40.8 (d,C-24) ,40.4 (d,C-20),39.2
(t,C-12),38.4 (1,C-1),37.1 (s,C-10),33.1 (d,
C-25),32.1 (t,€2),28.3 (t,C-16),23.0 (t,C-
15),21.2 (t,C-11),21.2 (q,C21),19.9 (q,C-
26),19.7 (q,C-27),17.6 (q,C-28),16.3 (q, C-
19),12.1 (q,C-18) . Lk b isi s 5 se k™ Hidfe
1B — B e 2 G Y FE -5 ,7,22- = )%-36-
[i=38
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wEWws Tk, mp 177 ~ 178 °C; EI-MS
m/z (% ):428[M]*(10),410 (4),396 (100),
363 (35),271 (7),255 (37),251 (14),152 (30),
107 (22),69 (63);'H NMR (CDCl,,400 MHz) §:
6.50 (1H,d,J =8.4 Hz,H-7),6.24 (1H,d,J =
8.4 Hz,H-6),5.22 (1H,dd,J =15.2,7.4 Hz, H-
22),5.13 (1H,dd,J =15.2 Hz,7.4 Hz, H-23),
3.97 (1H, m,H-3),0.99 (3H,d,J =6.8 Hz, H-
21),0.90 (3H,d,J =6.8 Hz,H-28),0.88 (3H,s,
H-19),0.83 (3H,d,J =6.8 Hz,H-27 ),0.82 (3H,
s,H-18),0.80 (3H,d,J =6.8 Hz,H-26);”C NMR
(CDCL,,100 MHz) §:135.4 (d,C-6),135.2 (d,C-
22),132.3 (d,C-23),130.7 (d,C-7),82.1 (s,C-
5),79.4 (s,C-8),66.4 (d,C-3),56.2 (d,C-17),
51.6 (d,C-14),51.0 (d,C9),44.5 (s,C-13),
42.7 (d,C-24),39.7 (d,C20),39.3 (t,C-12),
36.9 (1,C4),36.9 (s,C-10),34.7 (t,C-1),33.0
(d,C25),30.1 (1,C2),28.6 (t,C-15),23.4 (t,
C-11),20.8 (q,C21),20.6 (t,C-16),19.9 (q,C-
27),19.6 (q,C-26),18.1 (q,C-19),17.5 (q, C-
28),12.8 (q,C-18) . L b 3eid it 5 3c k™ e
1B — B, W08 AL G Y B 2 AR

w&EW 9 EaAuRY, H NMR (CDCL,, 400
MHz) $:5.40 (1H,m,H-7),5.32 (1H,dd,J =
15.4,8.1 Hz,H-24),5.16 (1H,dd,J =15.4,8.1
Hz,H-24) ,4.05 (1H,m,H-3),3.39 (3H,s,H-18),
3.16 (1H,d,J =4.7 Hz,H-3),1.51 (3H,s,H-20),
0.92 (3H,d,J =6.8 Hz,H-29),0.84 (3H,d,J =
6.7 Hz, H-28),0.82 (3H,d,J =6.7 Hz, H-28),
0.59 (3H,s,H-19);"”C NMR (CDCl,,100 MHz) 3.
143.6 (s,C-8),135.4 (d,C-22),132.0 (d,C-23),
114.9 (d,C-7),82.4 (d,C2),76.3 (s,C-9),67.8
(d,C-3),55.9 (d,C-17),54.9 (d,C-14) ,43.8 (s,
C-13),42.7 (d,C-5),42.7 (d,C-24),40.4 (d,C-
20),39.3 (t,C-12),37.2 (s,C-10),33.0 (t,C-1),
32.7 (d,C-25),32.4 (1,C4),30.86 (1,C-6),27.9
(t,C-16),26.9 (t,C-11),22.8 (t,C-15),21.0 (q,
C-21),19.9 (q,C26),19.6 (q,C27),18.3 (q,C-
19),17.6 (q,C-28),12.3 (q,C-18), DL L iE%k
Y5 SCmk T B E — 3, E A 2a-me-
thoxyl-38,98-dihydroxyergosta-7 ,22-diene,

WEW 10 LRy, [a]f-21.8(c 0.08,
MeOH); UV A, (MeOH):201; IR & /x &5 OH

max

(3423,3440 em™) .C =0 (1740 em™) .C =C (1631
em™) ZRINAE S BIFEAE ., ESI-MS BRES T8 1
(M +H] "% m/z 267, HR-EI-MS m/z 266. 1511,
530k CsH,, 0, (FHEH 266. 1518)

"H NMR % @ /8 T 3 A~ Buig B 3L (5 5 1.31
(3H,s,H-14) .3,1.22 (3H,s,H-13) F1 1.06 (3H,
s,H-15) , — A H 2 §,4.46 (1H,dd,J =
9.0,9.0 Hz,H-118) f1 4. 12 (1H,dd,J =9.0,9.0
Hz H-11a) , I AR 5L 8,4.76 (1H,dd, J
=4.2,7.1 Hz,H-6) #13.26 (1H, m, H3).,"”C
NMR F1 DEPT 4 o~ 246 & W4 48 15 A5+
FTE, S IHE R 3 AR 3 AL 5 AN
FEMAANFRAG T, HA A 2 ANk (3.135. 5, C-
7;8.127.8,C-8) , — > A W H 2L (8. 67. 3, C-
1), A% E R B 38 (8.79.3,C-3; 8, 66.1, C-
6) . it B AAG Y 10 TG 12 (2a,3B- di-
hydroxycinnamolide ) |, 13 ( ugandenial A) f§'H F1"° C
PR UL A 10 2 — drimane 4%
il o XTGP 10 512 13 (92 7.9 A1 ]
FO B 1% KU A K H-"H COSY ,HSQC Fl HMBC %,
RHBEEANRE2 A9 A1 i (E 1),

Bl &% 10,12 F1 13 f{L 254
Fig.1 Chemical structures of compounds 10,12 and 13

48 H-"H COSY F1 HSQC 1%43#7 vl #niZ Ak &
YWEA 3 A A R4, W CH,(1)-CH,(2)-CH
(3).CH (5)-CH (6)-CH (7) .CH (9)-CH, (11),
1 HMBC i H-7 5 C-5 #1 C9 #i%; H-11 5 C-
12 .C-10 Fi1 C-8 #15&, ®.7~ C-9 4355 C-8.,C-10.C-
11 AHi% , H H-11 5 C-12 AHICHE /R ) =35 38 i AU
FHEZIER T — 1 H It ; H-3 5 C-13 1 C-14
G, R C-3 5 C4 fHiE . xS ki &4 10 F
12 192 i1 6 71 8y 18 Kl , WL 12 (1

(15
HO Qvl g

B2 &4 10 fEE"H-"H COSY #1 HMBC f8£E
Fig.2 Key 'H-'H COSY and HMBC correlations of com-
pound 10

0

> HMBC

"H-"HCosY
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2 (PR IEFT 6 A H SEAE AL 10 v 43 i AR
TSR I S A DA AT T AR S 10
PS5 (8 2) o

A9 10 () AH XS4 238 F ROESY #fi . 78
ROESY jir1,H-3a 55 H-13 1 H-5,H-13 5 H-6, H-
5 5 H-9 f£7£45 NOE 24, 36H] H-5 H-6 \H-9 FI1 H-
13 R BLE a-f9 58, H-15 5 H-14 f£1£ % NOE %¢
7, ] H-15 Fi H-14 BR800 p-Fg RY (&1 3) . &5
LTIk, LAY 10 1Y 4548 9k 45 o 38, 6B-di-
hydroxycinnamolide , k&4 10 #'H NMR ."”C NMR
BIEF

'"H NMR (CDCI,,400 MHz) §:6.8 (1H,dd,J
=3.6,3.6 Hz,H-7),4.76 (1H,dd,J =4.2,7.2
Hz,H-6),4.46 (1H,dd,/ =9.0,9.0 Hz,H-11a),
4.12 (1H,dd,J =9.0,9.0 Hz,H-118),3.26 (1H,
m,H-3),2.68 (1H,m,H9),1.69 (1H,m,H-1a),
1.68 (2H,m,H-2),1.38 (1H,m,H-18),1. 31 (3H,
s,H-14),1.22 (3H,s,H-13),1.15 (1H,d,J =4.8
Hz,H-5),1.06 (3H,s,H-15) ;" C NMR (CDCL,,100
MHz) §:170.1 (C-12),135.5 (C-7),127.8 (C-8),
79.1 (C-3),67.3 (C-11),66.1 (C-6),54.1 (C-
5),51.8 (€C9),39.7 (C4),39.1 (C-1),33.4 (C-
10),27.1 (C-13),26.9 (C-2),17.2 (C-14),15.7
(C-15),

3 LAY 10 By ROESY HHXE
Fig.3 The ROESY correlation of compound 10

&I FEHA ; mp 224 ~226 °C ;EI-MS
m/z (%) :430[ M]*(35),412 (35),394 (37),379
(65),376 (15),269 (33),251 (62),69 (100);'H
NMR (C;D;N,400 MHz) §:5.74 (1H, br.s,H-7),
5.24 (1H,dd,J =15.2,7.4 Hz,H-23),5.16 (1H,
dd,J =15.2,7.4 Hz,H22),4.84 (1H,m,H-3),
4.32(1H,br.d,J =4.8 Hz,H6),1.53 (3H,s, H-
19),1.07 (3H,d,J =6.8 Hz,H21),0.94 (3H,d,J
=6.8 Hz,H-28),0.85 (3H,d,J =6.8 Hz,H-27),
0.84 (3H,d,J =6.8 Hz,H-26),0.67 (3H,s, H-
18);”C NMR (C,D,N,100 MHz) §:141.6 (s,C-
8),136.2 (d,C-22),132.5 (d,C-23),120.4 (d,C-
7),76.5 (s,C-5),74.3 (d,C-6),67.6 (d,C-3),

56.5 (d,C-17),55.2 (d,C-14),43.9 (s,C-13),
43.8 (d,C9),43.0 (d,C24),42.0 (t,C4),40.7
(d,€20),40.1 (t,C-12),38.1(s,C-10),33.8(t,
C-1),33.1 (d,C25),32.6 (t,C2),28.2 (t,C-
16),23.5 (t,C-15),22.4 (t,C-11),21.3 (q, C-
21),20.1 (q,C-27),20.67 (q,C26),18.8 (q,C-
19),17.6 (q,C-28),12.3 (q,C-18). LI I Pty
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