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PR A2 (13)2(25,35)-F% & C 3-0-4-D-H & #iF (14)~ dearabinosyl pneumonanthoside (15). ¥EIFEEH (16)~ it HEE (17)-
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Terpenoids isolated from Pteris multifida Poir.
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Abstract: The ethanol extract of Pferis multifida was isolated and purified using various column chromato-
graphic methods, including silica gel, Sephdex LH-20 and semi-preparative HPLC. Based on the physicochemical
properties of the isolated compounds, their structures were elucidated by spectroscopic data such as MS, NMR, and
CD. From the ethyl acetate fraction of P. multifida, 18 terpenoids were isolated, including 14 sesquiterpenoids
possessing a 1H-inden-1-one nucleus (1-14) and four nortriterpenoids with a megastigmane skeleton (15-18).
They were identified as (25,3S)-2,5,7-trimethyl-3-hydroxyl-6-carboxyl-indan-1-one (ptemulic A) (1), (25,3S)-2,7-
dimethyl-5, 6-dihydroxymethyl-indan-1-one (ptemulinol A) (2), dehydropterosin B (3), 6- (1, 2-dihydroxyethyl) -
2,5,7-trimethyl-indan-1-one (4), pterosin D (5), (3R)-pterosin (6), pterosin D 3-O-f-D-glucopyranoside (7), (3R)-
pteroside W (8), (3R)-pteroside D (9), 14-acetyl-pterosin A (10), pterosin A (11), 11-acetyl-pterosin A (12), pterosin
A2 (13), (25, 3S) -pterosin C 3-O- S -D-glucopyranoside (14), dearabinosyl pneumonanthoside (15), grasshopper
ketone (16), vomifoliol (17), roseoside I (18). Compounds 1 and 2 were new compounds, while compounds 3, 4,
10-13, 16 and 18 were isolated from this plant for the first time. New compounds 1 and 2 showed anti-inflammatory
activity by inhibiting the production of nitric oxide (NO), with IC,, values of 36.7 and 61.2 pmol-L", respectively.
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FAREL . (Pteris multifida Poir.) A X 2 3k £l Pteri-
daceae KB HRJE (Pteris) #HY), X4 KRBT KB 1L
MR ZEN T m T RESE X HET RS
8, 2 P s A, B TS AR R EE oI USSR
b AN L A T DA TR B, R R
AR (BRRIRE) i R R A R A
[ A AR = P, AR B B 2 B o B R
U PUAAR BT 2 5 2 Ph 2 A Y IR AR
K — EH BT BRI (AP 5 B Rb A 7, AT
TR IR T oy B % I8 AR R4 (B D,
BLHG 2ASH RS s B — R R A (1) IR
FEEA (2), DL 16 AN RIHE R &Y A E B
(3)~6-(1,2- ¥ 2. 3£)-2,5,7- = FH JL-Bli-1- (4). kK D
(5)~(3R)- ik & W (6)~ ik & D 3-0-p-D-% & ¥ 1F (7)-
GR)-BRT W (8)~BR)-BR T D (9)- 14- L We -k & A
(10)- i 3= A (11) 11- LT HE- R 32 A (12) 2 A2 (13)-
(25,35)- % & C 3-0-p-D-# %) # 1F (14). dearabinosyl
pneumonanthoside (15) #E U (16) 1 EE (17) K75
FERERT (18). [AII, A 538 5 NO AR s 4 i) S 56 7F
W T BHL S IP 2, 85 R B oR b & 1R 23
A — MR IE M, 1C,, 6 936.7 M1 61.2 pmol L.

ZER51118
1 SHHEE
&1 RSy (FEE). &2 PR (HR-

ESI-MS) %5 H VB 0% [M-H] m/z 233.082 2 (i+ 51}
233.081 9), 43 5> 1 L8 C,H,,0,, AEFIEE A
7. UV 2R 1H-2f-1-H6 B % 1045 2 05 R AR R (218,
260, 300 nm)"™', 7E'H NMR 1 (%€ 1), o] W — D5 &F
JRT15 5 [0, 7.32 (1H, s)], =AW EE45 5 [6,, 2.60 (3H,
s), 2.45 (3H, s), 1.29 (3H, d, J = 7.7 Hz)], LA & AN K H
R 755 [0, 4.69 (1H, d, J = 3.8 Hz), 2.43 (1H, m)].
BC NMR (% 1) 454 HSQC it BoR iz b 934 134

15 15
0O CH; o 3 oo
B s 1 A 10
HO 10 HO™ 3
6 CH
CHj o) 3
2 HO
H.CT5 9~~/3 5 93
3 AR 127 4 P
12 OH OH
1 2
CH; ¢ 6, om

Tk, 045 8 /> sp? e fl e [HH 1 AN B FE Bk (0, 207.6),
IANREER (0. 177.6), LLIL 6 N F5 &b (0, 124.9131.6+
133.0.142.0.146.0 fll 154.8)], 3 4> FF 2k (9. 13.3.15.5
F120.7), LA R 24> sp” 2 Ak AR R Bk (0. 54.6 F176.2).
R AR RS R, B S S & (28,35)-
pterosin C [ NMR 4 i B AR, i3k — 28 %) L 3
) NMR £ 4 & I, 2 X 0 4£ T2 (28,3S)-pterosin C
HOEHAE C-6 fr LR L EE R, TR &4 1 IR
T MREE (0. 177.6), KIMLEW 1N CHEEH) 1H-
B -1 5 2 o g R A R SRR — .
HMBC % (2) 3 — 28\ 7 A& 1101 1 254
H-10 [, 1.29 (3H, d,J =1.29 Hz)] 435 C-1 (6. 207.6)~
C-2 (0. 54.6) F1 C-3 (0, 76.2) #l%; H-2 [d, 2.43 (1H,
m)] 4395 C-1 (6. 207.6)C-3 (6. 76.2)~C-8 (J,. 133.0)
F1C-9 (6, 154.8) #155; H-3 [0, 4.69 (1H, d, J = 3.8 Hz)]
539 5 C-1 (6. 207.6)~C-2 (J. 54.6).C-4 (6. 124.9).C-8
(0 133.0)~ C-9 (5. 154.8) F1 C-10 (6. 13.2) #1%; H-4
[6, 7.32 (1H, s)] 43 4 5 C-3 (6. 76.2)~C-5 (6, 142.0)~
C-6 (9. 131.6)~ C-8 (d. 133.0). C-9 (5. 154.8) 1 C-12
(0. 20.7) #H 2% H-12 [d, 2.45 (3H, s)] 43 % 5 C-4 (6,
124.9).C-5 (5, 142.0) F1 C-6 (5. 131.6) A% ; H-15 [4,,
2.60 (3H, s)] 4> 75 C-6 (5. 131.6)~ C-7 (J. 146.0) F
C-8 (6. 133.0) fHG. A1 I ARMRY (25,3S) it
NOESY i (&3).CD 1% (Kl 4).C-2 5 C-3 b0
LL Lz H-3 19°J, , 18 & B4 & 1 - 75 NOESY i,
H-10 5 H-3 /A EAH RS 5, $2m C2 ALk 5 C-3 fr &
57 T 7] —; CD %4 326 nm 4k 52 7~ IE Cotton RS,
B C-3 4 SRy RIS 2 4 NOESY 45 51, Al i & C-2 th
NS, SRk, C-2 F1 C-3 Ik 21 H 433 R 54.6 Al
76.2 ppm, H-3 ff)°J,, 16 4 3.8 Hz, iX L8 % 4f5 15 28,38~
pterosin C A 4F, 11 5 2R,3S-pterosin C A W & Z= 7, i
—BIRAEC-2 RS, LR ERTIR, (AW LSS E A
(28,35)-2,5,7-trimethyl-3-hydroxy-6-carboxylindan-1-one,

R,
R CHy o 0
CH,
R
H,C H;C R )
1
3R-H
4R=0H 5 R=H R,-H R,~H R,=CHj
o 6 R=H R,~OH Ry=H R,=CH,
« 7 R=gleR,“H R,=H R,=CH,
= CH, 8 R;=H R,=OH Ry=glc R;=CHj

CH, " 9 R;=H Ry=H R;=glc R;=CHj;

Figure 1

RZO CH3 7 A CH3
7., OR, R,
HsC 9 CH;

10 R;=H Rj=acetyl
11 Rj=H R3;=H
12 Rj=acetyl R3=H
13 R;=glc R,=H

15R=H R,=glc
17R;=H R,=H
18 R;=OH R,=glc

The structures of compounds 1-18

HO"

14R;=glcR,=H R;=H R,=H
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AN IL TR A
G2 R EHRY) (FEE). HR-ESI-MS &

TRHESY T8 T8 m/z 237.111 9 [M+H]", B4+ A
C,H, 0, N6, UV E/RTE215.260.300 nm &b
BB TR R A0 o R . "TH NMR (£ 1) &
R —ANFERT [0, 7.69 (1H, s)], I IEAE 5[4,
2.72 (3H, s), 1.31 (3H, d, J = 7.3 Hz)], WL H 345 5
[6,4.86 (2H, s), 4.75 (2H,s)], LA X NIX HEAE5 [0,
4.74 (1H, d, J = 3.6 Hz), 2.48 (1H, dq, J = 3.6, 7.3 Hz)].
454 HSQC HE, "C NMR (& 1) &R 134G 5, ALFa:
LANER B FERR AT 5 (0. 207.2), 6 4> sp” Z2 b B (O, 155.8,
149.0, 138.6, 138.5, 133.1, 122.7), 2 4~ F & (.. 63.0,
57.0), 2 N F 3 (9, 13.3, 12.9), BA 2 2 AN U0 FH L B (O,
54.6,75.7). IR ERESCHILAED (25,39)- &= THE
WA X ORI T, A B 2 b — AN B
(RFBRER T C-13), R ZAAW G A C 5 221 1H-Ef-
1-Fif £ 25 . HMBC 3 (K] 2) 32— B HESL X —#E b
H-13 (6, 4.75) 73 315 C-5 (. 149.0)~C-6 (6, 138.6) Fl
C-7 (d 138.5) fAAEAHRAG 5, KW iz fe HILEZAE C-6
Bro oy PRI 45 RN SCFF Bk 45t . @i NOESY
(K13).CD il (K 4).H-3 1°J, i J2 C-2 5 C-3 1L 27
PEREAB F S5 AT, B e A& 2 B ST AR K B 2 28,38
7E NOESY i i1, H-10 5 H-3 2 [Al £ /E M %15 5, R W
C-2f7 B3RS C-3 47 EREAL T [H—M; CD % rE
328 nm 4k i 78 IE Cotton RN, 48 7~ C-3 Sy S fo) FYL6-7,
454 NOESY 45 4, n W C-2 N SH 2. 4k, C-2 Al
C-3 LA LK H-3 1°J, 1B 5 (28,38) 19 B AL,
M5 (2R,3S) # AL B R ANE], I E— B8N T C-2 4
SHYTIUTE BT FIR AT, A 2 SR e
(285, 35) -2, 7-dimethyl-5, 6-dihydroxymethylindan-1-one,
RN TR A

Table 1 'H NMR (600 MHz, MeOH-d,) and "C NMR (150 MHz,
MeOH-d,) spectral data of compounds 1 and 2

No ! 2

) (SH 6{‘ 6” 5(‘
1 - 207.6 - 207.2
2 243 (m) 546 2.48(dq,J=3.6,73,Hz) 54.6
3 4.69(d,J=3.8,Hz) 762  4.74(d,J=3.6 Hz) 75.7
4 7.32(s) 1249  7.69 (s) 122.7
5 - 142.0 - 149.0
6 - 131.6 - 138.6
7 - 146.0 - 138.5
8 - 133.0 - 133.1
9 - 154.8 - 155.8
10 1.29(d,J=7.7 Hz) 13.3 1.31(d,J=7.3 Hz) 129
11 - - - -
12 2.45(s) 20.7  4.86 (s) 63.0
13 - 177.6 475 (s) -
14 - - - 57.0
15 2.60 (s) 15,5 2.72(s) 13.3

-10 4

—154

Figure 4 The ECD spectra of compounds 1 and 2

2 MREM

HAGE ) 1A 2 58 5 A4 S ] NO AR B 50 VP Al
HHURIENE . A HE B 40 i 25 M % S I 45 R i) T30, &
25 MTT 34601 100 wmol- L7 9K B F 4H B 7735 3%, 45 3
TR, AW LN 2 7E IR FE TR AR SR I H B X 1 40 i 7
PEo TEMEVEUT A SRR B, LA 1R 2 0] NO AR F i
FEAMHNIR L (IC,,) 7351 259 36.7 A1 61.2 pmol- L', FHME
74 N-monomethyl-larginine, IC,, fE 4 11.7 pmol-L", 2
AEYI A 2 B —E PR IE .

SIS

Agilent1260 = 0B A 35 A (35 H 258 A A,
LC-100 BY i) 2 AR 1A (IR FE R AR A IR A
H); YMC C18 2447 (4 (250 mmx 10 mm, 5 um,
H A YMC 24 7]); Sephadex LH-20 %t (35 [E 35 74 1
AT, B 7= =35 2 B IR e AR (75~ 150 pm; B 5
TCE F A ERAT R 2\l ); w2 O 1E  GF254 AT
IR (200~300 H, & B THRAA); ZF-
20D 5 46 35 Ab o BT A (i L A H A R



- 3132 - 252224k Acta Pharmaceutica Sinica 2026, 61(8): 3129-3136

J7); BS224S B L1 R P (AL B8 2 R A8 R A R
/A 7]); AVANCE 111 HD 600 MHz %Y #% fif 3t 41 5k 1% 4%
(¥t 45 & 75 A 7]); EASY-NIc1000 LTQ-Orbitrap Elite
M T B - R R L I BB B o A (R
FRER IR A FD); B UV-2550 %4 0] 04 et B it
(H A& & E2Al); 1-1500 B — % 3% X CD (H A&
JASCO A #l). 55135 9 53 B 4l Bl i 15 4t (74 Bl ) 25
B AT B A 7] ); AK WK

FAR 1A (Pteris multifida Poir.) 4 #2021 &£ 5 H
Vi) T [ VT 7 A A R T, R VT 1 S 2 KSR A N R
Y . SRR (995 PM20210501) EW A7 HAE VL it
H R 24 K 2 v 2 LA ) B AT 2
1 EERSHE

IR H R BT A (10 k) KLY )G, SR H
8 FEAR TR 80% LB Ml HE L 2 IR, BIK 1 he & IFHEHEL
W, R, BRI E 15208 g ¥ LRIREIMA
3T KR ) R VR VR, K A TR R (PE) TR &
Mg (BEA) #EATAHL . & IFFrA EA ZEUGK, 98 B0
7, 14 EA BT 791.6 g.

HUEA FBAL (21790 g) 42 MCIAEZHT (5.0 kg, 75~
150 pm) 7 &, PLAFE-/K (4:6~1:0) BT, 154 4
4y Fr.E1~E4. HUFrE2 (153 g) #f — 5 #E 4T RE R AT
M, LA - (300 1~311) BREE BRI, 2
3% (TLC) il I & I AR LA 43, FL3R45 50 A2 53
Fr.E2.1~50. JLr, Fr.E2.10 (2.6 g) & Sephadex LH-20
Fetailh (& W hi-HEE, 101) 208, TLC K G & 3F
3528 NMifi 4> Fr.E2.10.1~28. Fr.E2.10.7 (218 mg) &
2l % HPLC (FF 2 -7K, 65:35) 70 &, B 8L &3
(8.1 mg, £, = 15.4 min) L&Y 11 (7.9 mg, 7, = 19.7 min)
Atk & 913 (11.5 mg, ¢, = 10.2 min). Fr.E2.10.15
(176 mg) 2 -l % HPLC (H EE-/K, 64:36) /&, 153
&1 (6.6 mg, t, = 13.9 min) AiL 542 (12.3 mg,
t, = 24.8 min), Fr.E2.10.21 (204 mg) £ 3 % HPLC
(FEE-7K, 64:36) 0 &, B2 EY 4 (54 mg, ¢, =
20.3 min) L 55 (9.2 mg, £, = 16.4 min) 16 (7.0 mg,
t, = 9.5 min)o

Fr.E2.16 (3.3 g) % Sephadex LH-20 #F & it ( —
AW BT -, 1:1) 205, TLC K& F:15 32 AN 4
Fr.E2.16.1~32. Fr.E2.16.6 (105 mg) £ 3 #% HPLC
(H B -7K, 60:40) 77 55, 194669 16 (5.8 mg, £, =
14.3 min) f1 4L & ¥ 17 (7.7 mg, t, = 20.9 min), Fr.
E2.16.11 (217 mg) £ -1l & HPLC (H EE-/K, 58:42) 4
B 13512 (4.3 mg, 1, = 25.7 min) F110 (7.7 mg, £, =
13.4 min). Fr.E2.16.20 (185 mg) £ il % HPLC (¥
fE-7K, 56:44) 73 &5, 19L& 7 (6.4 mg, t, = 18.1 min).

8 (13.2 mg, t, = 11.2 min) L &5 ¥) 15 (5.2 mg, ¢, =
26.5 min). Fr.E2.16.29 (101 mg) % > % HPLC (!
fiE—7K, 55:45) 7385, 1HLA 9 (4.5 mg, t, = 13.5 min).
b &914 (17.5 mg, t, = 20.4 min) F{L 5418 (3.9 mg,
t, = 28.0 min),

2 HEHEE

&M EHE A K (FE), o]y 19.8 (c
0.11, MeOH); UV (MeOH, HPLC-DAD) 4, : 218, 260,
300 nm; HR-ESI-MS [M - H]~ m/z: 233.082 2 (Calcd.
233.0819), 43 130C,,H,,0,. 'HNMR (600 MHz, McOH-
d,) F1°C NMR (150 MHz, MeOH-d,) ¥4 .55 1.

&2 BRI EWHRY (F ), o 12.6 (¢
0.16, MeOH); UV (MeOH, HPLC-DAD) A__ : 215, 260,
300 nm; HR-ESI-MS [M+H] " m/z: 237.111 9 (Calcd.
237.112 1), 73 C;H,,0, 'HNMR (600 MHz, MeOH-
d,) F1°C NMR (150 MHz, MeOH-d,) ¥4 W3 1.

WEW3I  wE Ak KR (HEE), ESI-MS m/z: 217.1
[M+H]", 4 ¥ C H,,0,. 'HNMR (600 MHz, MeOH-
d,)) 6,: 7.07 (1H, d, J = 1.9 Hz, H-3), 6.66 (1H, s, H-4),
3.57 (1H,t,J = 7.8 Hz, H-14), 2.87 (1H, t, J = 7.8 Hz, H-
13), 2.49 (3H, s, H-15), 2.30 (3H, s, H-12), 1.77 (3H, d,
J = 1.9 Hz, H-10); "C NMR (150 MHz, MeOH-d,) 6.
201.5 (C-1), 123.1 (C-2), 143.3 (C-3), 126.7 (C-4), 143.9
(C-5), 137.3 (C-6), 138.2 (C-7), 136.9 (C-8), 144.9 (C-9),
9.9 (C-10), 20.8 (C-12), 32.9 (C-13), 61.7 (C-14), 13.2
(C-15). XTRESCHR™, et &) 3 NI A% % B

aa wE Ok AR (W), ESI-MS m/z: 233.1
[M+H]", 4> 73 C H,,0,. 'HNMR (600 MHz, MeOH-
d) 6, 7.11 (1H, d, J = 1.8 Hz, H-3), 6.69 (1H, s, H-4),
5.20 (1H, dd, J = 5.0, 8.5 Hz, H-13), 3.92 (1H, dd, J =
8.5, 11.5 Hz, H-14a), 3.62 (1H, dd, J = 5.0, 11.5 Hz, H-
14b), 2.61 (3H, s, H-15), 2.44 (3H, s, H-12), 1.81 (3H, d,
J = 1.8 Hz, H-10); "C NMR (150 MHz, MeOH-d,) 6.
201.3 (C-1), 124.2 (C-2), 142.9 (C-3), 127.0 (C-4), 144.5
(C-5), 137.6 (C-6), 139.4 (C-7), 137.6 (C-8), 145.8 (C-9),
10.0 (C-10), 21.7 (C-12), 72.6 (C-13), 65.6 (C-14), 14.2
(C-15). X HESCERPY, B4 N 6-(1,2- =1 &
H)-2,5,7-= - 1-2fi-1-f{

WEWs WK (W), ESI-MS m/z: 249.1
[M+H]', 4> C ;H,,0,. 'HNMR (600 MHz, MeOH-
d,)) 6,: 7.34 (1H, s, H-4), 4.73 (1H, s, H-3), 3.60 (2H, t,
J =17.7 Hz, H-14), 3.00 (2H, t, J = 7.7 Hz, H-13), 2.63
(3H, s, H-15), 2.47 (3H, s, H-12), 1.16 (3H, s, H-11),
1.02 (3H, s, H-10); "C NMR (150 MHz, MeOH-d,) J:
211.6 (C-1), 52.4 (C-2), 77.6 (C-3), 126.2 (C-4), 146.3
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(C-5), 138.38 (C-6), 138.41 (C-7), 131.2 (C-8), 153.8 (C-
9), 23.5 (C-10), 20.7 (C-11), 21.4 (C-12), 33.1 (C-13),
61.6 (C-14), 14.1 (C-15). X FESCHR!Y, ek &5 A
BkE Do

Ewe kAR (HEE), ESI-MS m/z: 265.1
[M+H]", 4373 C ;H,,0,- 'HNMR (600 MHz, MeOH-
d,)) 6,:7.41 (1H, s, H-4),4.97 (1H, d, J= 11.9 Hz, H-15a),
4.92 (1H, d, J = 11.9 Hz, H-15b), 4.69 (1H, s, H-3), 3.60
(2H, t, J = 7.5 Hz, H-14), 3.01 (2H, t, J= 7.5 Hz, H-13),
2.41 (3H, s, H-12), 1.17 (3H, s, H-11), 0.96 (3H, s, H-10);
“C NMR (150 MHz, MeOH-d,) d.: 211.6 (C-1), 52.7 (C-
2), 77.6 (C-3), 128.3 (C-4), 147.2 (C-5), 139.1 (C-6),
139.9 (C-7), 131.5 (C-8), 154.2 (C-9), 23.3 (C-10), 20.8
(C-11), 21.4 (C-12), 32.7 (C-13), 62.5 (C-14), 57.1 (C-
15). XFHESCERPY, BB A 68 BR)-FRFE W

WEMT RHEOKH K (FEL), ESI-MS m/z: 411.19
[M+H]', 4> F 30 C,H,,0,- 'HNMR (600 MHz, MeOH-
d,)) 0,: 7.44 (1H, s, H-4), 4.75 (1H, s, H-3), 4.48 (1H, d,
J =17.8 Hz, H-1"), 3.85 (1H, like d, J =11.3 Hz, H-6'a),
3.65 (1H, dd, J = 4.9, 11.3 Hz, H-6'b), 3.53 (2H, t, J =
7.6 Hz, H-14), 3.19~3.34 (4H, m, H-2',3',4',5"), 2.91
(2H, t, J = 7.6 Hz, H-13), 2.54 (3H, s, H-15), 2.39 (3H, s,
H-12), 1.19 (3H, s, H-11), 0.99 (3H, s, H-10); "C NMR
(150 MHz, MeOH-d,) 6.: 211.4 (C-1), 52.6 (C-2), 86.2
(C-3), 126.8 (C-4), 146.1 (C-5), 138.3 (C-6), 138.6 (C-
7), 131.0 (C-8), 151.9 (C-9), 22.9 (C-10), 22.0 (C-11),
21.4 (C-12), 33.1 (C-13), 62.8 (C-14), 14.1 (C-15), 105.6
(C-1"), 75.3 (C-2"), 78.0 (C-3"), 71.7 (C-4"), 78.3 (C-5"),
62.8 (C-6") XFHESCHR!, B w597 Ak K D 3-0-
B-D-FEIEH .

a8 AR (FE), ESI-MS m/z: 427.20
[M+H]", 4373 C, H,,0,- 'HNMR (600 MHz, MeOH-
d) d,: 7.52 (1H, s, H-4), 5.09 (1H, d, J = 12.0 Hz, H-
15a), 5.03 (1H, d, J = 12.0 Hz, H-15b), 4.81 (1H, s, H-
3), 4.28 (1H, d, J = 7.8 Hz, H-1"), 4.05 (1H, m, H-14a),
3.88 (1H, like d, J =12.0 Hz, H-6a), 3.66 (1H, dd, J =
5.0, 12.0 Hz, H-6'b), 3.70 (1H, m, H-14b), 3.22~3.37
(4H, m, H-2',3",4',5"), 3.20 (2H, m, H-13), 2.54 (3H, s,
H-12), 1.24 (3H, s, H-11), 1.08 (3H, s, H-10); "C NMR
(150 MHz, MeOH-d,) 6.: 211.9 (C-1), 52.8 (C-2), 77.6
(C-3), 128.2 (C-4), 147.4 (C-5), 138.6 (C-6), 140.1 (C-
7), 131.7 (C-8), 154.5 (C-9), 23.2 (C-10), 21.5 (C-11),
20.9 (C-12), 30.0 (C-13), 62.7 (C-14), 57.8 (C-15),
104.5 (C-1"), 71.6 (C-2"), 77.9 (C-3"), 70.2 (C-4"), 78.0
(C-5), 62.7 (C-6"). XFHECHR™Y, e &9 8 BR)-

BRHE W

e HETLEEH AR (HEE), ESI-MS m/z:
411.19 [M+H]", 7> T C, H;,0;c 'H NMR (600 MHz,
MeOH-d,) d,: 7.12 (1H, s, H-4), 4.87 (1H, s, H-3), 4.31
(1H, d, J= 7.8 Hz, H-1"), 4.13 (1H, m, H-14a), 3.91 (1H,
dd,J=5.0,12.1 Hz, H-6'a), 3.84 (1H, dd, J=1.9, 12.1 Hz,
H-6'b), 3.66 (1H, m, H-14b), 3.25~3.34 (4H, m, H-2',3’,
4'.5"), 3.18 (1H, m, H-13a), 3.09 (1H, m, H-13b), 2.65
(3H, s, H-15), 1.15 (6H, s, H-10,11); "C NMR (150 MHz,
MeOH-d,) §.: 214.5 (C-1), 51.4 (C-2), 75.1 (C-3), 127.0
(C-4), 146.5 (C-5), 136.4 (C-6), 139.3 (C-7), 131.8 (C-
8), 153.1 (C-9), 25.8 (C-10), 25.8 (C-11), 21.4 (C-12),
30.1 (C-13), 63.9 (C-14), 13.9 (C-15), 104.4 (C-1"), 71.6
(C-2"), 78.0 (C-3"), 69.2 (C-4"), 79.2 (C-5"), 62.7 (C-6').
X HESCRR™Y, S A 9N BR)-FR T Do

EW0  RE AT R (), ESI-MS m/z:
291.16 [M+H]", 4 ¥ U C,,H,,0,- 'H NMR (600 MHz,
MeOH-d,) 6,: 7.21 (1H, s, H-4), 4.17 (2H, d, J = 7.6 Hz,
H-14),3.72 (1H, d, J = 10.5 Hz, H-11a), 3.47 (1H, d, J =
10.5 Hz, H-11b), 3.26 (1H, d, J = 16.9 Hz, H-3a), 3.10
(2H, t, J = 7.6 Hz, H-13), 2.75 (1H, d, J = 16.9 Hz, H-
3b), 2.68 (3H, s, H-15), 2.47 (3H, s, H-12), 2.04 (3H, s,
H-2"), 1.10 (3H, s, H-10); "C NMR (150 MHz, MeOH-
d,) 6. 212.8 (C-1), 52.6 (C-2), 37.5 (C-3), 127.1 (C-4),
146.3 (C-5), 135.4 (C-6), 139.0 (C-7), 130.8 (C-8), 154.4
(C-9), 21.3 (C-10), 68.2 (C-11), 21.3 (C-12), 28.7 (C-
13), 63.9 (C-14), 13.9 (C-15), 172.8 (C-1"), 20.8 (C-2').
X HESCHERPY, B b SV 108 14- A - R A

twEY 1 At EEMm AR (FE), ESI-MS m/z:
249.15 [M+H]", 4> T C,;H,,0,- 'H NMR (600 MHz,
MeOH-d,) 6,: 7.18 (1H, s, H-4), 3.72 (1H, d, J = 10.6 Hz,
H-11a), 3.63 (2H, t, J = 7.7 Hz, H-14), 3.47 (1H, d, J =
10.6 Hz, H-11b), 3.25 (1H, d, J = 17.0 Hz, H-3a), 3.01
(2H, t, J = 7.7 Hz, H-13), 2.73 (1H, d, J = 17.0 Hz, H-
3b), 2.67 (3H, s, H-15), 2.46 (3H, s, H-12), 1.11 (3H, s,
H-10); "C NMR (150 MHz, MeOH-d,) 6.: 212.9 (C-1),
52.6 (C-2), 37.5 (C-3), 126.9 (C-4), 146.2 (C-5), 136.3
(C-6), 138.8 (C-7), 133.1 (C-8), 154.0 (C-9), 21.3 (C-
10), 68.3 (C-11), 21.2 (C-12), 32.9 (C-13), 61.7 (C-14),
13.9 (C-15). X HESCHR™, B A1 N E A

&1z EE B E R K (HE), ESI-
MS m/z: 291.15 [M+H]", 4> 7 3 C,H,,0,. 'H NMR
(600 MHz, MeOH-d,) 6,: 7.20 (1H, s, H-4), 4.18 (1H, d,
J=10.7Hz, H-11a),4.13 (1H, d,J=10.7 Hz, H-11b), 3.64
(2H, t,J=7.6 Hz, H-14), 3.16 (1H, d, J = 16.8 Hz, H-3a),
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3.02 (2H, t,J = 7.6 Hz, H-13), 2.82 (1H, d, J = 16.8 Hz,
H-3b), 2.66 (3H, s, H-15), 2.47 (3H, s, H-12), 1.90 (3H,
s, H-2"), 1.17 (3H, s, H-10); "C NMR (150 MHz, MeOH-
d,) 6.: 210.7 (C-1), 50.2 (C-2), 37.7 (C-3), 127.0 (C-4),
146.6 (C-5), 136.8 (C-6), 139.0 (C-7), 132.4 (C-8), 153.2
(C-9), 21.6 (C-10), 69.6 (C-11), 21.3 (C-12), 32.9 (C-
13), 61.7 (C-14), 13.9 (C-15), 172.5 (C-1"), 20.4 (C-2").
Hof HESCHRDY, S e A 12 M 11-L - &R A

WEMI3 T ETLEEH R (FE), ESI-MS m/z:
411.19 [M+H]", % ¥ 30 C, H,,05- 'H NMR (600 MHz,
MeOH-d,) d,: 7.07 (1H, s, H-4), 4.11 (1H, d, J = 7.9 Hz,
H-1'), 4.03 (1H, d, J = 9.4 Hz, H-11a), 3.68 (1H, dd, J =
1.6, 12.1 Hz, H-glc-6a), 3.51 (3H, m, H-glc-6b, H-14),
3.38 (1H, d, J= 9.4 Hz, H-11b), 3.33 (1H, d, /= 17.0 Hz,
H-3a), 2.93~3.22 (4H, m, H-glc-2,3,4,5), 2.89 (2H, t,
J=17.7Hz, H-13), 2.62 (1H, d, J = 17.0 Hz, H-3b), 2.55
(3H, s, H-15), 2.35 (3H, s, H-12), 1.04 (3H, s, H-10);
“C NMR (150 MHz, MeOH-d,) J.: 212.4 (C-1), 51.4 (C-
2), 37.5 (C-3), 127.1 (C-4), 146.4 (C-5), 136.4 (C-6),
138.9 (C-7), 132.6 (C-8), 154.1 (C-9), 22.0 (C-10), 75.0
(C-11), 21.3 (C-12), 32.9 (C-13), 61.7 (C-14), 13.9 (C-
15), 104.7 (C-1"), 74.9 (C-2"), 77.8 (C-3"), 71.5 (C-4"),
78.1 (C-5"), 62.7 (C-6"). X HESCHRPY, S tb 5913 4
BRER A2,

EW14 At IE R AR (FEE), ESI-MS m/z:
397.18 [M+H]", 73 ¥ 3 C,)H,iOy. 'H NMR (600 MHz,
MeOH-d,) d,;: 7.56 (1H, s, H-4), 4.79 (1H, d, J = 4.0 Hz,
H-3), 4.63 (1H, d, J = 7.9 Hz, H-1"), 3.93 (1H, d, J =
12.1 Hz, H-6'a), 3.75 (1H, dd, J = 3.8, 12.1 Hz, H-6'b),
3.63 (2H, t,J = 7.9 Hz, H-14), 3.26~3.47 (4H, m, H-2',
3',4',5"),3.02 (2H, t, J= 7.9 Hz, H-13), 2.76 (1H, m, H-
2), 2.66 (3H, s, H-15), 2.49 (3H, s, H-12), 1.35 (3H, s, H-
10); "C NMR (150 MHz, MeOH-d,) é.: 208.3 (C-1),
53.0 (C-2), 84.9 (C-3), 126.9 (C-4), 146.2 (C-5), 137.8
(C-6), 138.7 (C-7), 132.5 (C-8), 152.1 (C-9), 14.0 (C-
10), 21.3 (C-12), 33.1 (C-13), 61.6 (C-14), 14.0 (C-15),
105.5 (C-1"), 75.3 (C-2"), 78.0 (C-3"), 71.4 (C-4"), 78.1
(C-5"), 62.6 (C-6"). X FESCHR!™, %4 &4 14 79 (28,
38)-Bk & C 3-0-p-D-F & i .

& 1s ki A H K (H EE), ESI-MS m/z:
371.21 [M+H]", 73 ¥ 30 C,H;;0,. 'H NMR (600 MHz,
MeOH-d,) 6,;: 5.90 (1H, s, H-4), 5.78 (1H, dd, J = 6.5,
15.4 Hz, H-8), 5.65 (1H, dd, J = 9.3, 15.4 Hz, H-7), 4.38
(1H, m, H-9), 4.36 (1H, d, J=7.9 Hz, H-1"), 3.83 (1H, dd,
J=2.4,12.0 Hz, H-6'a), 3.68 (3H, dd, J = 5.4, 12.0 Hz,

H-6'b), 3.17~3.37 (4H, m, H-2',3',4',5"), 2.69 (1H, d,
J =9.3 Hz, H-6), 2.44 (1H, d, J = 16.7 Hz, H-2a), 2.06
(1H, d, J=16.7 Hz, H-2b), 1.98 (3H, s, H-13), 1.32 (3H,
d, J = 6.4 Hz, H-10), 1.05 (3H, s, H-11), 0.99 (3H, s, H-
12); "C NMR (150 MHz, MeOH-d,) .: 37.2 (C-1), 48.6
(C-2), 202.1 (C-3), 126.1 (C-4), 166.0 (C-5), 56.8 (C-6),
128.9 (C-7), 138.4 (C-8), 76.9 (C-9), 21.1 (C-10), 27.4
(C-11), 28.0 (C-12), 23.9 (C-13), 102.5 (C-1"), 75.3 (C-
2"), 78.0 (C-3"), 71.5 (C-4"), 78.1 (C-5"), 62.6 (C-6"). X}
HESCHRP, % 52 6 A 9 15 24 dearabinosyl pneumonan-
thoside.

& W16 kB Ak R (F B, ESI-MS m/z:
225.15 [M+H]", 43 ¥ C,;H,,0,. "H NMR (600 MHz,
MeOH-d,) d,;: 5.85 (1H, s, H-8), 4.23 (1H, m, H-3), 2.22
(1H, m, H-4a), 2.21 (3H, s, H-10), 1.95 (1H, m, H-2a),
1.43 (1H, m, H-2b), 1.39 (6H, s, H-12,13), 1.36 (1H, m,
H-4b), 1.17 (3H, s, H-11); *C NMR (150 MHz, MeOH-
d) d.: 37.0 (C-1), 50.0 (C-2), 64.4 (C-3), 49.7 (C-4),
72.4 (C-5), 120.0 (C-6), 211.5 (C-7), 101.1 (C-8), 200.8
(C-9), 26.5 (C-10), 29.3 (C-11), 32.3 (C-12), 30.8 (C-
13)o A HESCHRPY, % A0 6 16 D e i il

&M 17T EREEH K (HEE), ESI-MS m/z:
225.15 [M+H]", 3 ¥ C;H,,0,. 'H NMR (600 MHz,
MeOH-d,) J,: 5.88 (m, 1H, H-4), 5.80 (d, J = 4.8 Hz,
1H, H-8), 5.79 (s, 1H, H-7), 4.32 (qd, J = 6.4, 4.8 Hz,
1H, H-9), 2.48 (d, J = 16.9 Hz, 1H, H-2a), 2.16 (d, J =
16.9 Hz, 1H, H-2b), 1.91 (d, J = 1.4 Hz, 3H, H-13), 1.24
(d, J = 6.5 Hz, 3H, H-10), 1.04 (s, 3H, H-11), 1.02 (s,
3H, H-12). "C NMR (150 MHz, MeOH-d,) 6.: 42.4 (C-
1), 50.7 (C-2), 201.2 (C-3), 127.1 (C-4), 136.9 (C-7),
130.0 (C-8), 68.6 (C-9), 24.5 (C-10), 23.4 (C-11), 23.8
(C-12), 19.6 (C-13). X H&SCEAP, % et &9 17 Ak
R

thE&P18  AEE A (FEE), ESI-MS m/z: 387.20
[M+H]', 73 F3 N C ,H,,0, 'HNMR (600 MHz, MeOH-
d,)) 6, 5.87 (1H, m, H-4), 5.86 (2H, d, J = 4.3 Hz, H-7,
8), 4.46 (1H, m, H-9), 4.34 (1H, d, J = 7.8 Hz, H-1"),
3.85 (1H, dd, J = 11.8, 2.1 Hz, H-6'a), 3.63 (1H, dd, J =
11.7, 5.4 Hz, H-6'b), 3.29~3.22 (3H, m, H-3',4',5"),
3.17 (1H, dd, J = 9.2, 7.8 Hz, H-2'), 2.52 (1H, d, J =
16.9 Hz, H-2a), 2.15 (1H, d, J = 17.0 Hz, H-2b), 1.92
(3H, d, J = 1.4 Hz, H-13), 1.29 (3H, d, J = 6.4 Hz, H-
10), 1.04 (3H, s, H-12), 1.03 (s, 3H, H-11). "*C NMR
(150 MHz, MeOH-d,) J.: 42.4 (C-1), 50.7 (C-2), 201.2
(C-3), 127.2 (C-4), 167.2 (C-5), 80.0 (C-6), 131.5 (C-7),
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135.3 (C-8), 77.3 (C-9), 21.2 (C-10), 23.4 (C-11), 24.7
(C-12), 19.6 (C-13), 102.7 (C-1"), 75.2 (C-2"), 78.0 (C-
3"), 71.6 (C-4"), 78.1 (C-5"), 62.8 (C-6'). Xf H& 32 kP,
e A 18 KA 1.
3 MRFEMLE

Z BROSCHRE J5 325, L/ BB R 20 s RAW264.7
P IR I NO A B VRN B AL A4 1A 2 [ 2%
Wtk RIESZIG BB T: F& 10% 1A 24 i ks 9%
VR TC H1) R B2 249 2 10°4N/100 L (4 BAAS /IS BRI 200 i Ak
7, B 100 pL B T 96 LR . T & 24 h )5, BFL 5 7
TINS5 VA FEE 59 100 pmol- L 1523k &1 (B JEE 4 7%
N50.25.12.5 F16.25 umol-L™) PA A 1 ug-mL"' ] LPS.
37 °CH:3% 18 h i, B 100 uL £ LPS 552 il L & W A #E
JE 4T 35 W (R4 38 3 S AL), I 100 L Griess
WA AN B, 4k2E07 5 5 min. 7E 570 nm K AL 52 TR
JEIE (A) 8, JE LR B AL bR (X), NO 1] 2y AL
b (Y) il il 2%, T E AL SN IC,, B .

{EE TTER: 2 SE TR L 7 B YIRS N E AR
TIPUR AW R I 52 A S SR I XA 2 B ISR A
TG M P 2 W B B VAV IR 5 SRR D A S A R R A
#, WSTEHR AT 2 5 S BT AR A2 2 S RO AR 3L
IR E, DTS B, RO SRR, S S, R
5 E R .
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