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0-B-D-glucopyranoside (3) ., (Z) -4- [ 3'- ( B-D-glucopyranosyloxy ) butylidene ] -3, 5, 5-trimethyl-2-cyclohexen-1-one
(4) . akequintoside D (5) . saniculamoid D (6) ., —EFRBNENEE (7). JISH (8) . KA (9) . WkE (10) ., 1B,
6a-dihydroxyeudesma-4 (15) -ene (11), 4B, 10a-dihydroxy-guai-6-ene (12) ., FEA®E (13) . purpureaterpene D (14) |
WESLSENR A (15) H*W@EI (16) , MiEZE (17), HHER (18) | Mt =R-3- *?Lﬂttﬂ@btﬁﬁ (19) | HitE = 3-0-B-D-
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(25). 9 (S), 12 (S), 13 (S) -trihydroxyoctadeca-10 (E), 15 (Z) -dienoic acid (26) . 9, 12, 13-=¥#:3£-10, 15-
TBIGIR IR (27) , S-REECIR-4- MR (28) . SFHICRIR (29). EW 3. 7. 15, 23, 25 XF NO HIARXHM ] 5
(32.5+2.36)% ~ (34.2+6.32)% ., &1 AW 12, 20, 23, 26, 27 NERMNEE AR, 22 kAT HE
JEHPTEARE], 3. 6~11, 13~18, 23~24 N KMERI T HOE b sgfa 2], a3, 7. 15, 23, 25 AAMHIMIR
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Chemical constituents of Senecio cannabifolius from Heilongjiang Province and
their in vitro anti-inflammatory activity
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ABSTRACT: AIM To study the chemical constituents of Senecio cannabifolius Less. from Heilongjiang province
and their in vitro anti-inflammatory activity. METHODS  Separation and purification were performed using HP-20
macroporous resin, silica gel, ODS and preparative HPLC, the structures of the isolated compounds were then
determined via physicochemical and spectroscopic analyses. The in vitro anti-inflammatory activity was evaluated by
RAW264. 7 model. RESULTS Twenty-nine compounds were isolated and identified as abscisic acid (1), (6S,
9R) -roseoside (2), (6R, 9R) -3-oxo-a-ionol-O-B-D-glucopyranoside (3 ), (Z) -4- [ 3'- ( B-D-
glucopyranosyloxy ) butylidene] -3, 5, 5-trimethyl-2-cyclohexen-1-one (4) , akequintoside D (5) , saniculamoid
D (6), dihydroactinidiolide (7 ), oplopanone (8), tussilagone (9), nootkatone (10), 1B, 6a-
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dihydroxyeudesma-4 (15) -ene (11), 4B, 10a-dihydroxy-guai-6-ene (12), curcumol (13) , purpureaterpene D
(14), bakkenolide A (15), atractylenolide I (16), naringenin (17), tricin (18), quercetin 3-galactoside
(19), quercetin 3-0-B-D-glucuronide (20), kaempferol 3-0-B-D-glucoside (21), rhamnetin-3-O-robinobioside
(22), kaempferol 3-0-B-D-glucosyl (1—2) -B-D-galactoside (23), kaempferol 3-0-B-D-glucosyl (1—2) -B-
D-glucoside (24), kaempferol-3-O-B-D-rutinoside (25), 9 (S), 12 (S), 13 (S) -trihydroxyoctadeca-10
(E), 15 (Z) -dienoic acid (26), methyl-9, 12, 13- wihydroxyoctadeca-10, 15-diencate (27 ), 5-
hydroxyhexan-4-olide (28) , oleanolic acid (29). The relative inhibition rates of compounds 3, 7, 15, 23 and 25
on NO were (32.5+2.36)% - (34.2+6.32)%. CONCLUSION Compounds 12, 20, 23, 26, 27 are isolated
from Asteraceae family for the first time, 22 is first isolated from Senecio genus, and 3, 6-11, 13-18, 23-24 are
first isolated from S. cannabifolius. Compounds 3, 7, 15, 23 and 25 have in vitro anti-inflammatory activity.

KEY WORDS: Senecio cannabifolius Less.; chemical constituents; sesquiterpenes; isolation and identification;

in vitro anti-inflammatory activity

R T LY Senecio cannabifolius Less. J&: % F)
THOGE BRI RZAEERAY), EE oA TIRE
ARALHIX (BRI, AR, NEGE) RRE T W)
. HA, BIEHRES, CPEZM) O, %
ik €, A, HE, BAEMEEGE. U
F . AR, e R EBE 2 TR 97 KA
JRE . LIPIGERY | SRRk IR R | MR, R
SPECY . BRI R, RRE T DA
WARFRIZGRON T, ke AR, A LR . B
H BRMER AR . ARG AET 5
MY, A 5 B B AT R0 VE U BAT B
TLULR, BUMOE. PUE. AT ZE AW
PEDST ) LR TR ML g i, (R L2
ilt G AR 58 4= P A

BRI T O oy 2R HAZ 2%, 7 A R 1T
At 2 FHULE UT & MR R R E e,
U, X T X ROV RR T G E R G4k
FIIIHETE, X TR BT A S BT Y
BHITEMAEA R ZE L, APFE R TR
T HUOCH SR B AT 1 o0 B LA S E , I
BRI Z R B T B (HP-20 AL FHA Jli |
fEfE, ODS, HPLC &%) 47, ¥ENWRELEY
HAEPE S NMR | HR-ESI-MS 25 2 # §35 2275 1%,
MRS TE 3R AT 29 DKL S Y ; R Griess i
ME AAAL G WX LPS 1755 (1 RAW264. 7 FL AN
Jfl NO A= RS2, AT HARSM R TGV, &
BAEW 3. 7, 15, 23, 25 Al RO RIE TR
T BUOGHTA I P Y 2 25800 B il
1 ##

AVANCE NEO 600 MHz #% ff 4t 9z 4% (78 [=
Bruker A 7] ) ; Waters 2424-2998 =

Y . Xevo-TOF-MS™ B &5 73 #¥ 5 4% . SunFire
AR A 3 K (4.6 mmx 150 mm, 5 pm) ., LC-
20AR HPLC (FCE/m2ERalds) o il 4 B A
(Atlantis ® Prep T3, 10 mmx250 mm, 5 pm) . i
FRETEAE (SunFire™ ODS-C e, 10 mmx250 mm,
5 wm) (EHE Waters 24 F]) , HP-20 KFL# AR (H
A=3E0E]) 5 80~100, 200 ~300 mesh 43 )2 Hr ik
W, GF254 B2 RECHR (7 &858 VA TA BR A
A]); 50 wm ODS HEfHECEL (HA YMC AW]), H
B (o ik 4li, 32 [F Thermo Fisher Scientific 24 H]) ;
@RS b5 (o dral, R fb il —
Iy Mk (N R SRR BRA D) |

FEAT 2023 4F 9 H 2k H BB TLA K%L I8 b
X, FHRBIEVL B 2 KaE 2 B B B i B S
BRI RN T B )G Senecio cannabifolius Less., &
WEARAS (45 20230915) A7 T RIBILHEE 25K
SEHCE AL 25 R S PRSI AN S 5 rh 2k
TR,
2 REE5HNE

KRt T HOL F 4% (40 Ke) #rsg, U
70% SEEAERBGAF, BHELE T 2 15, FE70 C M
POENR I 3 Uk, MK 2 h, A IR BRI v
i, WA MR 3.8 kg (PR 9.5%), BH
(2.8 kg) F/Ky#, it HP-20 KL W B B i
(TRBIHHIHIR R 7K . 50% 2%, 95% Z.F) #4715
By, ASEIAH R FR AL, X R RV RR T O
95% L BEFBAL HEAT RE R AT Z AT, LA G dog-H B
(1:0~0:1) BREEVEML, £ TLC Kl & 915 2
Fr. A~Fr. I,

Fr. C 4 ODS SOt s, DIWEE-K (1: 9~
1:0) BEEWRM, TLC KiRA&H, 55 Fr.Cl~
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Fr. C42, Fr. C30 &k A8, DL - H
(50 : 1~20: 1) SEATHEREVENL, 1524155 Fr. C1~
Fr. C42, Joref3 84k &% 11 (5.3 mg) ., Fr. C30
DI be-HEE (50 0 1~20: 1) BEEBRM, &
RERCHESERT 3 8, Mrib B9 13 (8.3 mg) H115
(4.9 mg) . Fr. C33 £ & A HPLC (3 sl #H
fi-7K56 : 44) 4rEs, 13EMLEY 8 (5.9 mg, ¢, =
15.7 min) . 10 (5.2 mg, t;=20.5 min) F116 (5.2
mg, 1, =18.4 min), Fr. C40 Z2EH14 % HPLC (R
SIAHHBE-K 73 2 27) 4rE, BEMEEW S (4.9
mg, t,=15.7 min) , 18 (2.6 mg, t;=17.2 min) #
26 (2.6 mg, t;=22.5 min) ,

Fr. D 28 ODS AHMZHT, AFHEE-IK (1: 9~
1:0) BEATRBIEVENL, TLC KR A R, &
Fr. DI ~Fr. D40, Fr. D19 K J 2 % % HPLC (I
S EE-IK 44 1 56) 4rES, fHMEAEW 1 (1.8 mg,
ty =20.5 min) F 2 (6.4 mg, t, =15.4 min);
Fr. D25 LI585 HPLC (3 shAH FEE-7K 44 : 56)
yes, 1SS 4 (4.8 mg, 1,=20.5 min) 28
(3.9 mg, t, =8.4 min); Fr. D32 ff F 2 i £% #Y
HPLC (VishAHIEE-/K 52 - 48) 4385, 1531k EW
6 (3.6 mg, t,=20.5 min); Fr. D35 {ii Jj] 2 il £
HPLC (JishAHIEE-IK 55 : 45) 438, 5314k E
3(3.2mg, t,=26.5 min), 7 (1.9 mg, t,=39.7
min), 9 (2.3 mg, t;,=29.7 min), 14 (3.2 mg,
ty=46.3 min) F127 (4.9 mg, t,=26.5 min) ,

Fr. E i3 ODS JeAHAE 5, AHEE-K (3 7~
12 0) SEATBEEEVEML, 18 %] Fr.El ~ Fr. E23,
Fr. ES i F 2 1 4 %0 HPLC (%% 2 A0 1 27K 35
65) &, MR AEY 20 (4.9 mg, 1, =39.7
min) . 21 (5.9 mg, ¢, =33.2 min) F125 (5.9 mg,
1, =30.6 min) ; Fr. E14 il &% HPLC (F3hHH
HEE-/K 37 : 63) 438, REEAEY 17 (3.5 mg,
tp=19.7 min) ; Fr. E21 i fFH41 4% HPLC (#izh
FHHEE-K 60 : 40) 4y, HEMEAEW 12 (4.9
mg, t;=52.7 min) #129 (4.9 mg, t,=15.7 min)

Fr.F LIFEE-K (3:7~1:0) BREEVEM, &
ODS SUAHAE #4743 85, 524 53 Fr. F1 ~ Fr. F50,
Fr. F7 i F 2 1 45 %0 HPLC (37 20 A B -7k 35
65) 43ES, PFAMEAY 19 (4.9 mg, 1,=20.5 min)
23 (3.0 mg, t,=29.7 min); Fr. F9 i F 2 il 4%
B HPLC (Ui sl EE-K 35 0 65) 4788, #kf3fk
A424 (11.9 mg, 1,=49.7 min); Fr. F18 fifi f2f
il 457 HPLC (s H EE-7K 40 = 60) 40 E5, 3K

1902

S5 22 (4.6 mg, 1,=19.7 min) ,

il #5 8 HPLC PR R i 3 0 3 mL/min;
il 5% HPLC MR FUR I 5 mL/min,

3 SHHEE

& 1. B @8 AR, HR-ESI-MS m/z.
265.143 5 [M+H]*.,"H-NMR (600 MHz, MeOD)
8: 5.74 (1H, s, H-2), 7.77 (1H, d, J=16.1 Hz,
H-4),6.23 (1H, d, J=16.1 Hz, H-5), 5.92 (1H,
s, H-8),2.52 (1H, d, J=16.9 Hz, H-10a), 2. 17
(1H, d, J=16.9 Hz, H-10b), 1.06 (3H, s, H-
12), 1.02 (3H, s, H-13), 1.93 (3H, d, J=1.3
Hz, H-14), 2.04 (3H, d, J=1.3 Hz, H-15);"C-
NMR (150 MHz, MeOD) &: 201.0 (C-9), 169.4
(C-1), 166.5 (C-3), 151.0 (C-7), 137.9 (C-5),
129.4 (C-4), 127.6 (C-8), 119.6 (C-2), 80.6
(C-6), 50.7 (C-10), 42.8 (C-11), 24.6 (C-15),
23.6 (C-13), 21.2 (C-14), 19.6 (C-12), Fik#%
R S0k (7] WAEREA -2, MEE s

&Y 2. B8 AR, HR-ESI-MS m/z;
387.201 6 [M+H]*.,'"H-NMR (600 MHz, MeOD)
8. 2.52 (1H, d, J=17.0 Hz, H-2a), 2.15 (1H,
d, J=17.0 Hz, H-2b), 5.86 (3H, brs, H4, 7,
8),4.42 (1H, d, J=5.5 Hz, H-9), 1.29 (3H, s,
H-10), 1.03 (6H, s, H-11, 12), 1.92 (3H, s, H-
13), 4.34 (1H, d, J=7.1 Hz, H-1"), 3.17~3.26
(4H, m, H-2'~5"), 3.84 (1H, dd, J=11.7, 3.4
Hz, H-6'a), 3.63 (1H, m, H-6'b) ;"C-NMR (150
MHz, MeOD) &: 201.2 (C-3), 167.3 (C-5),
135.3 (C-8), 131.5 (C-7), 127.2 (C-4), 102.7
(C-1'), 80.0 (C-6), 78.1 (C-3"), 78.0 (C-5"),
77.3 (C-9), 75.2 (C-2"), 71.6 (C-4"), 62.8 (C-
6'), 50.7 (C-2), 42.4 (C-1), 24.7 (C-12), 23. 4
(C-11), 21.2 (C-10), 19.5 (C-13), FiREEmE%EL
PE5CHR [8] #uE A —2, Wk ezib &Y N
(6S, 9R) -KFFIEMETT .

&Y 3. B A B AKIR, HR-ESI-MS m/z:
371.206 4 [M+H]*,"H-NMR (600 MHz, MeOD)
8: 2.43 (1H, d, J=16.7 Hz, H-2a), 2.07 (1H,
d, J=16.7 Hz, H-2b), 5.90 (1H, s, H-4), 2.67
(IH, d, J=9.2 Hz, H-6), 5.64 (1H, dd, J=
15.4,9.2 Hz, H-7), 5.76 (1H, dd, J=15.4, 6.4
Hz, H-8), 4.41 (1H, t, J=6.4 Hz, H-9), 1.30
(3H, d, J=6.4 Hz, H-10), 1.02 (3H, s, H-11),
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0.97 (3H, s, H-12), 1.96 (3H, s, H-13), 4.36
(1H, d, J=7.8 Hz, H-1'), 3.37~3.17 (4H, m,
H-2'~5"), 3.81 (1H, dd, J=11.9, 2.4 Hz, H-6'
a), 3.67 (1H, dd, J=11.9, 5.3 Hz, H-6'b) ;" C-
NMR (150 MHz, MeOD) &: 202.6 (C-3), 166.4
(C-5), 138.1 (C-8), 129.0 (C-7), 125.9 (C-4),
102.3 (C-1"), 77.8 (C-3', 5"), 77.2 (C-9), 75. 1
(C-2"),71.3 (C-4"), 62.4 (C-6"), 56.6 (C-6),
48.4 (C-2), 37.2 (C-1), 28.0 (C-12), 27.3 (C-
11),24.0 (C-13), 21.2 (C-10), b iREREEIRE S5
SCHR (9] MiEHEAR -3, MEERLEYH
(6R, 9R) -3-oxo-a-ionol-0-B-D- glucopyranoside ,

L&Y 4. B A8 KR, HR-ESI-MS m/z.
371.2053 [M+H]*.,"H-NMR (600 MHz, MeOD)
8. 2.33 (2H, s, H-2), 5.87 (1H, s, H-4), 6.35
(IH, t, J=6.5 Hz, H-7), 2.69 (2H, m, H-8),
4.05 (1H, dd, J=12.6, 6.2 Hz, H-9), 1.28
(3H, d, J=6.2 Hz, H-10), 1.29 (6H, s, H-11,
12),2.13 (3H, s, H-13), 4.36 (1H, d, J=7.8
Hz, H-1'), 3.38~3.15 (4H, m, H-2'~5"), 3.88
(1H, d, J=11.6 Hz, H-6'a), 3.65 (1H, dd, J=
11.6, 5.6 Hz, H-6'b) ; "C-NMR (150 MHz, MeOD)
8: 202.3 (C-3), 159.4 (C-5), 143.1 (C-6),
135.5 (C-7), 125.4 (C-4), 102.4 (C-1"), 78.1
(C-5"), 78.0 (C-3"), 75.7 (C-9), 75.1 (C-2'),
71.9 (C-4"), 63.1 (C-6"), 54.6 (C-2), 39.2 (C-
1), 38.6 (C-8), 29.1 (C-11, 12), 22.7 (C-13),
20.1 (C-10), bidZREEE S5 5CHk [10-11] il
BEA—5, e EGWHh (Z) -4- [3'- (B-
butylidene ] -3, 5, 5-
trimethyl-2-cyclohexen-1-one,,

fE& W 5. B KR, HR-ESI-MS m/z.
387.201 0 [M+H]*.,'"H-NMR (600 MHz, MeOD)
8: 2.37 (2H, s, H-2), 5.96 (1H, s, H-4), 6.10
(1H, d, J=9.7 Hz, H-7), 4.92 (1H, d, J=9.7
Hz, H-8), 3.97 (1H, d, J=5.0 Hz, H-9), 1.24
(3H, s, H-10), 1.34 (3H, s, H-11), 1.38 (3H,
s, H-12), 2.15 (3H, s, H-13), 4.38 (1H, d, J=
7.5 Hz, H-1'), 3.21 (1H, m, H-2'), 3.35 (1H,
m, H-3"), 3.24 (2H, m, H-4', 5'), 3.86 (1H, d,
J=11.9 Hz, H-6'a), 3.66 (1H, d, J=11.9 Hz, H-
6'b);"” C-NMR (150 MHz, MeOD) &. 201.9 (C-
3), 158.9 (C-5), 145.0 (C-6), 135.3 (C-7),
127.1 (C-4), 103.0 (C-1'), 79.5 (C-9), 78.0

D-glucopyranosyloxy )

(C-3"), 77.9 (C-5"), 75.0 (C-2"), 71.6 (C-4"),
71.3 (C-8), 62.7 (C-6'), 54.4 (C-2), 40.0 (C-
1), 29.8 (C-12), 29.7 (C-11), 22.8 (C-13),
15.4 (C-10) , R wEEHE 53CHk [12] Bt
A—F, BEEEIZE YA akequintoside D,

&Y 6. B8 KR, HR-ESI-MS m/z:
223.169 0 [M+H]*,'"H-NMR (600 MHz, MeOD)
8: 2.12 (1H, m, H-1a), 2.04 (1H, m, H-1b),
2.06 (2H, m, H-2), 1.63 (1H, m, H-4), 1.18
(1H, m, H-5), 0.73 (1H, m, H-6), 1.74 (1H,
m, H-7a), 1.62 (1H, m, H-7b), 2.65 (1H, m,
H-8a), 2.56 (1H, m, H-8b), 1.97 (1H, m, H-
10), 1.76 (1H, m, H-11), 0.93 (3H, d, J=6.6
Hz, H-12), 0.92 (3H, d, J=6.6 Hz, H-13), 2. 16
(3H, s, H-14) ;" C-NMR (150 MHz, MeOD) §&:
217.7 (C-3), 211.8 (C-9), 47.6 (C-6), 42.2 (C-
8), 35.6 (C-4), 33.7 (C-2), 32.4 (C-11), 31.8
(C-5), 29.9 (C-10), 29.6 (C-14), 25.8 (C-7),
23.9 (C-1), 20.1 (C-12), 19.5 (C-13), b
WA 53R [ 13] B FEAR — 3, e iz ik
EM1°M saniculamoid D,

& 7. B KR, HR-ESI-MS m/z.
181.122 3 [M+H]*,'"H-NMR (600 MHz, MeOD)
8: 1.78 (3H, m, H-2a, 3), 1.33 (1H, m, H-2b),
2.24 (1H, dd, J=12.5, 3.6 Hz, H-4a), 1.44
(1H, m, H-4b), 5.70 (1H, s, H-7), 1.28 (3H,
s, H-9), 1.25 (3H, s, H-10), 1.56 (3H, s, H-
11);”C-NMR (150 MHz, MeOD) 8. 185.4 (C-2),
174.4 (C-3a), 112.9 (C-3), 89.3 (C-7a), 42.8
(C-7), 41.3 (C-5), 37.7 (C-4), 30.2 (C-9),
24.7 (C-8), 24.5 (C-10), 20.6 (C-6), bFRkERE
AR50k [14] foEEAR -2, MEE xS
Yk — S BRERR N R

k&Y 8. B M KR, HR-ESI-MS m/z.
239.200 8 [M+H]*.,'"H-NMR (600 MHz, MeOD)
8: 1.32~1.65 (6H, m, H-1, 2b, 3b, 8a, 9b,
11), 1.72~1.85 (3H, m, H-2a, 6, 9a), 1.96
(1H, m, H-3a), 2.73 (1H, m, H-5), 1.08 (1H,
m, H-7), 1.10 (1H, m, H-8b), 0.90 (3H, d, J=
6.9 Hz, H-12), 0.67 (3H, d, J=6.9 Hz, H-13),
1.15 (3H, s, H-14), 2.19 (3H, s, H-15);"C-
NMR (150 MHz, MeOD) &; 214.8 (C-4), 73.5
(C-10), 58.0 (C-1), 56.9 (C-5), 50.8 (C-7),
48.0 (C-6), 42.8 (C-9), 30.7 (C-11), 29.8 (C-

1903
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15),29.7 (C-3), 26.5 (C-2), 23.9 (C-8), 22.3
(C-12), 19.9 (C-14), 16.0 (C-13), FiREEmE%E
PESSCHR [15] B EA -2, ezt sy
RS

&Y 9. B A BRI, HR-ESI-MS m/z:
391.247 7 [M+H]*.,"H-NMR (600 MHz, MeOD)
8: 2.37 (1H, o, H-1a), 2. 14 (4H, o, H-1b, 6'),
2.50 (1H, m, H-3), 1.49 (1H, o, H-4), 1.97
(1H, o, H-5), 2.06 (1H, o, H-6a), 1.45 (1H,
m, H-6b), 5.55 (1H, s, H-7), 2.64 (1H, m, H-
9),5.11 (2H, s, H-10a, 14), 4.84 (1H, s, H-
10b), 2.31 (1H, o, H-11), 0.97 (3H, d, J=6.8
Hz, H-12), 0.80 (3H, d, J=6.8 Hz, H-13), 1.22
(3H, d, J=6.7 Hz, H-15), 5.65 (1H, d, J=1.3,
H-2"), 12.18 (2H, o, H-4'), 1.06 (3H, d, J=7.4
Hz, H-5'), 2.05 (3H, s, H-2");"” C-NMR (150
MHz, MeOD) &: 217.2 (C-2), 172.5 (C-2"),
167.4 (C-1"), 163.5 (C-3"), 147.7 (C-8), 115.6
(C-2"), 110.6 (C-10), 74.7 (C-7), 70.9 (C-14),
58.4 (C-3), 50.3 (C-4), 45.4 (C-5), 43.5 (C-
1), 43.4 (C-9), 34.6 (C-4"), 32.3 (C-6), 28.8
(C-11), 21.9 (C-12), 21.1 (C-1"), 19.0 (C-6"),
15.8 (C-13), 15.5 (C-15), 12.4 (C-5"), FiR#
WEEHR S5 SCHR [16] Rl SeA —3, Mok e izt
B AATN

& 10, ¥ 6k KIR, HR-ESI-MS m/z.
219.174 4 [M+H]",'"H-NMR (600 MHz, MeOD)
8. 5.76 (1H, s, H-1), 2.51 (1H, m, H-3a),
2.37 (1H, m, H-3b), 2.24 (1H, m, H-4), 1.98
(1H, m, H-6a), 1.34 (1H, m, H-6b), 2.27 (1H,
m, H-7), 2.01 (1H, m, H-8a), 1.91 (1H, m, H-
8b), 2.34 (1H, m, H-9a), 2.32 (1H, m, H-9b),
4.73 (1H, s, H-12a), 4.71 (1H, s, H-12b), 1.73
(3H, s, H-13), 1.11 (3H, s, H-14), 0.96 (3H,
d, J=6.9 Hz, H-15) ;"C-NMR (150 MHz, MeOD)
5: 199.9 (C-2), 170.8 (C-10), 149.2 (C-11),
124.8 (C-1), 109.4 (C-12), 44.1 (C-9), 42.2
(C-3), 40.6 (C-7), 40.4 (C-4), 39.5 (C-5),
33.1 (C-6), 31.7 (C-8), 20.9 (C-13), 16.8 (C-
14),15.0 (C-15), FREmEHE S G [17] #
EHA S, WA A Y iR,

L&Y 11, 8@k KR, HR-ESI-MS m/z:
239.200 5 [M+H]",'"H-NMR (600 MHz, MeOD)
6: 3.33 (1H, m, H-1), 1.78 (1H, m, H-2a),
1904

1.55 (1H, o, H-2b), 2.29 (2H, m, H-3a, 11),
2.05 (1H, «d, J=13.1, 5.2 Hz, H-3b), 1.71
(1H, d, J=10.0 Hz, H-5), 3.64 (1H, m, H-6),
1.24 (2H, m, H-7, 8b), 1.55 (1H, m, H-8a),
1.93 (1H, m, H-9a), 1. 15 (1H, m, H-9b), 0.85
(3H, d, J=7.1 Hz, H-12), 0.94 (3H, d, J=7.1
Hz, H-13), 0.67 (3H, s, H-14), 4.94 (1H, s, H-
15a), 4.73 (1H, s, H-15b) ;" C-NMR (150 MHg,
MeOD) 6. 146.8 (C-4), 108.8 (C-15), 79.9 (C-
1), 68.1 (C-6), 56.5 (C-5), 51.7 (C-7), 43.0
(C-10), 37.5 (C-9), 36.4 (C-3), 32.9 (C-2),
26.9 (C-11), 21.6 (C-12), 19.3 (C-8), 16.3 (C-
13), 12.2 (C-14) , bR REEIE S53CHk [13] i)
HEA -, SEEZXLEWHN 1B, 60-
dihydroxyeudesma-4 (15) -ene,

&% 12: B @8 AR, HR-ESI-MS m/z:
239.200 8 [M+H]*,'"H-NMR (600 MHz, MeOD)
6: 1.90 (1H, m, H-1), 1.77 (2H, m, H-2a, 3a),
1.60 (2H, m, H-2b, 3b), 2.20 (3H, m, H-5, 8),
5.56 (1H, d, J=3.1 Hz, H-6), 1.80 (1H, m, H-
9a), 1.49 (1H, m, H-9b), 2.23 (1H, m, H-11),
1.00 (6H, t, J=6.4 Hz, H-12, 13), 1.23 (3H, s,
H-14), 1.14 (3H, s, H-15) ;" C-NMR (150 MHz,
MeOD) 6. 150.3 (C-7), 123.2 (C-6), 80.7 (C-
4),75.8 (C-10), 51.4 (C-1), 50.9 (C-5), 43.6
(C-9), 41.1 (C-3), 38.6 (C-11), 26.0 (C-8),
22.5 (C-2),22.3 (C-15),21.9 (C-12), 21.6 (C-
13), 21.3 (C-14) . bFREREE S5 SCHk [18-19]
B A — 2, MO EZIE R YR 4B, 10a-
dihydroxy-guai-6-ene ,

L& W 13 B OB AR, HR-ESI-MS m/z:
237.184 9 [M+H]*.,"H-NMR (600 MHz, MeOD)
6: 2.18 (1H, dd, J=11.5, 8.8 Hz, H-1), 1.66
(1IH, m, H-2), 1.95 (1H, m, H-3a), 1.55 (1H,
m, H-3b), 1.89 (1H, m, H-4), 2.13 (1H, t, J=
12.4 Hz, H-6a), 1.18 (1H, dd, J=12.6, 6.8 Hz,
H-6b), 1.45 (1H, m, H-7), 2.52 (1H, d, J=
14.7 Hz, H-9a), 2.48 (1H, d, J=14.7 Hz, H-
9b), 1.71 (1H, m, H-11), 0.99 (6H, t, J=6.8
Hz, H-12, 15), 0.86 (3H, d, /J=6.5 Hz, H-13),
4.85 (2H, d, J=10.0 Hz, H-14);"” C-NMR (150
MHz, MeOD) 6. 146.7 (C-10), 113.2 (C-14),
105.6 (C-8), 838.8 (C-5), 56.0 (C-7), 55.8 (C-
1), 40.6 (C-4), 39.7 (C9), 35.8 (C-6), 32.0



2026 4F 6 J
Fa48 K HFol

R %

Chinese Traditional Patent Medicine

June 2026
Vol. 48 No. 6

(C-3), 30.1 (C-11), 29.3 (C-2), 23.5 (C-12,
13), 12.7 (C-15) ., FiREE@iEdE 5 3Ck [20] 4k
EHA 2, WSz AN IRARE,

&Y 14, B A K KR, HR-ESI-MS m/z:
255.1958 [M+H]",'"H-NMR (600 MHz, MeOD)
8: 1.76 (1H, m, H-2a), 1.33 (1H, m, H-2b),
1.81 (1H, m, H-3a), 1.32 (1H, m, H-3b), 1.51
(1H, m, H-4), 2.04 (1H, m, H-5), 3.63 (1H,
brs, H-6), 1.74 (1H, m, H-8a), 1.71 (1H, m,
H-8b), 1.87 (1H, m, H-9a), 1.66 (1H, m, H-
9b), 1.55 (1H, m, H-11), 0.92 (3H, d, J=6.4
Hz, H-12), 1.00 (3H, d, J=6.4 Hz, H-13), 3.73
(1H, d, J=11.2 Hz, H-14a), 3.62 (1H, d, J=
11.2 Hz, H-14b), 1.10 (3H, s, H-15);"” C-NMR
(150 MHz, MeOD) &: 107.2 (C-10), 85.1 (C-6),
72.2 (C-7), 66.8 (C-14), 59.3 (C-4), 55.6 (C-
1), 54.7 (C-5), 37.1 (C-2), 35.1 (C-11), 32.0
(C-9), 28.9 (C-8), 22.2 (C-12), 21.6 (C-3,
13),20.5 (C-15) , biREmiEdE 530k [21] #)
B O OA — B, M E R AE YN
purpureaterpene D,

&Y 15. ¥ A K KR, HR-ESI-MS m/z:
235.169 5 [M+H]",'"H-NMR (600 MHz, MeOD)
5. 1.43~1.62 (6H, m, H-la, 1b, 2a, 2b, 3a,
3b), 1.17 (1H, m, H-4), 2.26 (1H, m, H-6a),
2.09 (1H, t, J=13.2 Hz, H-6b), 1.97 ~ 1.99
(3H, m, H-9a, 9b, 10), 4.78 (1H, dt, J=12.7,
2.2 Hz, H-12a), 4.74 (1H, dt, J=12.7, 2.2 Hz,
H-12b), 5.10 (1H, s, H-13a), 5.03 (1H, s, H-
13b), 0.99 (3H, s, H-14), 0.85 (3H, d, J=6.8
Hz, H-15) ;" C-NMR (150 MHz, MeOD) &: 182.6
(C-8), 150.4 (C-11), 106.2 (C-13), 70.4 (C-
12), 49.9 (C-7), 48.6 (C-6), 46.2 (C-10), 44.0
(C-5), 42.4 (C-9), 33.9 (C-4), 30.9 (C-3),
23.3 (C-1), 21.0 (C-2), 19.2 (C-15), 16.4 (C-
14), FIRERCEE S SCEk [22-23] B SR —
B, WOEEZAL G Y S SR NTR A

L&Y 16. ¥ A8 KR, HR-ESI-MS m/z.
231.1379 [M+H]",'"H-NMR (600 MHz, MeOD)
8: 1.66 (1H, m, H-la), 1.63 (1H, m, H-1b),
1.72 (1H, m, H-2a), 1.69 (1H, m, H-2b), 2.32
(1H, m, H-3a), 2.05 (1H, m, H-3b), 2.38 (1H,
m, H-5),2.69 (1H, dd, J=16.9, 3.9 Hz, H-6a) ,
2.53 (1H, m, H-6b), 5.61 (1H, s, H-9), 1.91

(3H, s, H-13), 0.94 (3H, s, H-14), 4.91 (1H,
s, H-15a), 4.63 (1H, s, H-15b) ;" C-NMR ( 150
MHz, MeOD) &: 171.5 (C-12), 148.4 (C-7),
148.2 (C-4, 8), 120.6 (C-11), 119.3 (C-9),
107.6 (C-15), 48.6 (C-5), 39.3 (C-1), 38.3 (C-
10), 36.3 (C-3), 23.1 (C-6), 22.8 (C-2), 18.7
(C-14), 8.6 (C-13), bR %ds 5 3cHk [24]
A B, MOEE IR EY N AR I,
& 17, BOEITEEH AR, HR-ESI-MS
m/z: 273.075 8 [M+H]",'H-NMR (600 MHz,
MeOD) &: 5.33 (1H, dd, J=12.9, 3.1 Hz, H-2),
3.10 (1H, dd, J=17.1, 13.4 Hz, H-3a), 2.70
(1H, dd, J=17.1, 3.1 Hz, H-3b), 5.89 (1H, s,
H-6), 5.90 (1H, s, H-8), 7.31 (2H, d, J=8.3
Hz, H-2', 6'), 6.82 (2H, d, J=8.3 Hz, H-3',
5');"C-NMR (150 MHz, MeOD) 8. 197.8 (C-4),
168.4 (C-7), 165.5 (C-5), 164.9 (C-9), 159.0
(C-4"), 131.1 (C-1"), 129.0 (C-2", 6"), 116.3
(C-3',5"), 103.3 (C-10), 97.0 (C-6), 96.1 (C-
8), 80.5 (C-2), 44.0 (C-3), R REE S
Mk [25] il EEA -3, MoK Ak & W il
&Y 18, BT E R H AR, HR-ESI-MS
m/z: 331.081 8 [M+H]",'H-NMR (600 MHz,
MeOD) &: 6.98 (1H, d, J=2.9 Hz, H-3), 6.21
(1H, d, J=2.3 Hz, H-6), 6.57 (1H, d, J=2.3
Hz, H-8), 7.33 (2H, s, H-2', 6'), 3.89 (6H, s,
-OCH,) ; ®C-NMR (150 MHz, MeOD) §: 181.8 (C-
4),163.6 (C-2,7), 161.1 (C-9), 157.4 (C-5),
148.2 (C-3", 5"), 139.7 (C-4"), 120.5 (C-1"),
104.4 (C-2', 6"), 103.7 (C-3, 10), 98.7 (C-6),
94.2 (C-8), 56.4 (-OCH,) ., bR mEEHE S SCHk
[26] EREA-F, WECRUEYNERE.
AW 19, B J0EE K AR, HR-ESI-MS
m/z: 465.102 8 [M+H]","H-NMR (600 MHz,
MeOD) 6: 6.20 (1H, d, J=2.0 Hz, H-5), 6.40
(IH, d, J=2.1 Hz, H-7), 7.84 (1H, d, J=2.2
Hz, H-2'), 6.86 (1H, d, J=8.5 Hz, H-5"), 7.59
(1H, dd, J=8.5, 2.2 Hz, H-6'), 5.17 (1H, d,
J=7.8 Hz, H-1"), 3.47~3.86 (6H, m, H-2"~
6") ;" C-NMR (150 MHz, MeOD) &: 179.5 (C-4),
166.2 (C-7), 163.0 (C-5), 158.8 (C-2), 158.5
(C-9), 150.0 (C-4'), 145.8 (C-3"), 135.8 (C-
3), 122.9 (C-1", 6'), 117.8 (C-5"), 116.1 (C-
1905
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2'), 105.6 (C-1"), 105.4 (C-10), 99.9 (C-6),
94.7 (C-8), 77.2 (C-5"), 75.1 (C-3"), 73.2 (C-
2"),70.0 (C-4"), 61.9 (C-6"), FiREuiERES
SCHR [27-28] RIAEEA—F, HEEZEY N
Wi e 22 -3 -2 ZLIL B 47

AW 20, B0 T0E LK AR, HR-ESI-MS
m/z: 625.176 2 [M+H]*.,"H-NMR (600 MHz,
MeOD) &8: 6.33 (1H, d, J=2.3 Hz, H-6), 6.58
(1H, d, J=2.4 Hz, H-8), 7.72 (1H, d, J=2.2
Hz, H-2'), 6.87 (1H, d, J=8.4 Hz, H-5"), 5.14
(1H, d, J=7.7 Hz, H-1"), 3.25~3.61 (9H, m,
H-2", 3", 5", 2"~5"),3.80 (1H, d, J=11.0 Hz,
H-4"), 7.65 (1H, d, J=8.3 Hz, H-6"), 4.50
(1H, d, J=1.3 Hz, H-1"), 1.10 (3H, d, J=6.2
Hz, H-6"), 3.88 (3H, s, -CH,);"” C-NMR ( 150
MHz, MeOD) 8. 179.5 (C-4), 167.4 (C-7),
162.8 (C-5), 159.7 (C-9), 158.4 (C-2), 150.0
(C-4"), 145.9 (C-3"), 135.8 (C-3), 123.6 (C-
6'), 123.0 (C-1'), 117.8 (C-5"), 116.1 (C-2'),
106.5 (C-6, 10), 104.5 (C-1"), 102.4 (C-1"),
93.2 (C-8), 78.2 (C-2"), 77.2 (C-5"), 75.7 (C-
3"), 73.9 (C-4"), 72.2 (C-4"), 72.0 (C-3"),
71.4 (C-2"), 69.7 (C-5"), 68.6 (C-6"), 56.5
(-OCH,), 17.9 (C-6"), bR # @ %4 5 STk
[29] HoBEEEA -2, SOEEIZI Y i R3-
0-B-D -Hi G WERERR 1Y

&Y 21, BATEEH AR, HR-ESI-MS
m/z; 449.108 0 [M+H]".,'"H-NMR ( 600 MHz,
MeOD) 6. 6.21 (1H, brs, H-6), 6.40 (1H, brs,
H-8), 8.05 (4H, d, J=8.6 Hz, H-2', 6'), 6.88
(4H, d, J=8.6 Hz, H-3', 5'), 5.20 (1H, d, J=
7.3 Hz, H-1"), 3.29 (1H, m, H-2"), 3.42 (2H,
m, H-3", 4"), 3.20 (1H, m, H-5"), 3.89 (IH,
dd, J=12.0, 2.6 Hz, H-6"a), 3.52 (1H, dd, J=
12.0, 5.5 Hz, H-6"b) ;*C-NMR (150 MHz, MeOD)
8: 179.6 (C-4), 166.0 (C-7), 163.1 (C-5),
161.6 (C-4"), 159.1 (C-2), 158.5 (C-9), 135.5
(C-3), 132.3 (C-2', 6'), 122.8 (C-1"), 116.1
(C-3",5"),104.0 (C-1"), 99.9 (C-6), 94.7 (C-
8), 78.4 (C-5"), 78.1 (C-3"), 75.7 (C-2"), 71. 4
(C-4"), 62.6 (C-6"), LiRIZREEHE 5 3CHk [30]
fRIBEEA—F, Bz G Y o L 25 5 -3-0-B-
D-HHEHELT

&Y 22. BEATCEIEH AR, HR-ESI-MS
1906

m/z 479.082 2 [ M + H]*.,"H-NMR ( 600 MHz,
MeOD) 8: 6.20 (1H, s, H-6), 6.39 (1H, s, H-
8), 7.63 (2H, d, J=10.3 Hz, H-2', 6'), 6.85
(1H, d, J=8.3 Hz, H-3"), 5.34 (1H, d, J=7.8
Hz, H-1"), 3.59~3.45 (3H, m, H-2"~4"), 3.75
(1H, d, J=9.7 Hz, H-5");" C-NMR (150 MHz,
MeOD) 8: 179.2 (C-4), 172.1 (C-6") 166.0 (C-
7), 163.0 (C-5), 159.0 (C-2), 158.4 (C-9),
149.9 (C-4'), 146.0 (C-3"), 135.4 (C-3), 123.5
(C-6"), 122.9 (C-1"), 117.2 (C-5"), 116.0 (C-
2"y, 105.6 (C-10), 104.2 (C-1"), 99.9 (C-6),
94.7 (C-8), 77.6 (C-3"), 77.1 (C-5"), 75.4 (C-
2"), 72.8 (C-4"), FiRREREEAE S SR [31] 4t
EHA B, WEExbaWH RER-3-0-F
WEH

AW 23, B TJ0E LK AR, HR-ESI-MS
m/z: 595.165 5 [M+H]*,'"H-NMR (600 MHz,
MeOD) 6: 6.21 (1H, d, J=2.1 Hz, H-6), 6.40
(1H, d, J=2.1 Hz, H-8), 8.06 (2H, d, J=8.4
Hz, H-2', 6'), 6.89 (2H, d, J=8.4 Hz, H-3',
5),5.12 (1H, d, J=7.1 Hz, H-1"), 3.20~3.80
(10H, m, H-2"~6", 2" ~5"), 4.51 (1H, s, H-
1"y, 1.12 (3H, d, J=6.2 Hz, H-6");"” C-NMR
(150 MHz, MeOD) &8: 178.0 (C-4), 164.7 (C-7),
161.6 (C-5), 160.1 (C-4"), 158.0 (C-9), 157.2
(C-2), 134.1 (C-3), 131.0 (C-2", 6"), 121.4 (C-
1), 114.7 (C-3", 5"), 104.3 (C-1"), 103.2 (C-
10), 101.0 (C-1"), 98.6 (C-6), 93.5 (C-8),
76.8 (C-3"), 75.8 (C-5"), 74.4 (C-2"), 72.5 (C-
4"y, 70.9 (C-4"), 70.7 (C-2"), 70.0 (C-3"),
68.3 (C-5"), 67.2 (C-6"), 16.5 (C-6"), Fit¥%
WA 530k [32] B FEAR —3, i E iz ik
B RILZAE R -3-0-B-D-FFE - (1-2) -B-D-F
FLIT PR

k&Y 24, BOTLEIEH AR, HR-ESI-MS
m/z: 611.160 9 [ M+H]",'"H-NMR (600 MHz,
MeOD) &: 6.20 (1H, s, H-6), 6.39 (1H, s, H-
8), 8.01 (2H, d, J=8.4 Hz, H-2', 5'), 6.92
(2H, d, J=8.4 Hz, H-3", 6'), 5.49 (1H, d, J=
3.4 Hz, H-1"), 4.22~3.25 (12H, m, H-2"~6",
2"~6") 4.55 (1H, d, J=7.9 Hz, H-1") ;"C-NMR
(150 MHz, MeOD) 8: 179.6 (C-4), 166.0 (C-7),
163.0 (C-5), 161.6 (C-4"), 159.0 (C-2), 158.5
(C-9), 135.7 (C-3), 132.4 (C-2",5"), 122.6 (C-
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1'), 116.4 (C-3", 6"), 105.8 (C-10), 105.3 (C-
1"), 101.2 (C-6), 99.9 (C-1"), 94.8 (C-8),
80.1 (C-2"), 78.0 (C-3", 5", 3", 5"), 75.2 (C-
2"),71.3 (C-4",4"), 63.4 (C-6"), 62.6 (C-6"),
FiREREEYE S SCk [ 33-34] RGEIA—F, #%
YB AL AW NI A 3-0-B-D-F E M (1—
2) -B-D-HEINET .

E W 25, BT LK AR, HR-ESI-MS
m/z: 611.161 0 [M+H]".,"H-NMR (600 MHz,
MeOD) 8: 6.17 (1H, s, H-6), 6.38 (1H, s, H-
8), 8.08 (2H, d, J=9.0 Hz, H-2", 6'), 6.89
(2H, d, J=8.6 Hz, H-3', 5'), 5.39 (1H, d, J=
7.4 Hz, H-1"), 4.11~3.40 (13H, m, H-2"~6",
1”~6") ;*C-NMR (150 MHz, MeOD) &: 179.8 (C-
4),165.9 (C-7), 163.0 (C-5), 161.5 (C-4'),
158.8 (C-9), 158.4 (C-2), 134.9 (C-3), 132.4
(C-2', 6'), 122.7 (C-1"), 116.2 (C-3', 5'),
105.7 (C-10), 104.7 (C-1"), 101.5 (C-1"), 99. 8
(C-6), 94.7 (C-8), 80.1 (C-2"), 78.2 (C-5"),
77.9 (C-3"), 76.9 (C-5"), 75.4 (C-2"), 74.8
(C-3"), 71.3 (C-4"), 70.0 (C-4"), 62.6 (C-6"),
61.9 (C-6"), FRBmEES STk [35] HiriE K
A3, MO AL S W o LA B-3-0-B-D-25
W .

&Y 26, BT EEH AR, HR-ESI-MS
m/z: 329.232 2 [M+H]".,'"H-NMR (600 MHz,
MeOD) &: 2.28 (2H, t, J=7.4 Hz, H-2), 1.59
(4H, m, H-3, 7), 1.33 (6H, m, H-4~6), 1.40
(2H, m, H-8), 4.05 (1H, m, H-9), 5.71 (4H,
m, H-10, 11), 3.95 (1H, t, J=5.5 Hz, H-12),
3.45 (1H, m, H-13), 2.09 (2H, m, H-14), 5.44
(2H, m, H-15, 16), 2.06 (2H, m, H-17), 0.96
(3H, t, J=7.5 Hz, H-18) ;" C-NMR (150 MHz,
MeOD) 8: 177.9 (C-1), 136.5 (C-10), 134.3 (C-
16), 131.1 (C-11), 126.4 (C-15), 75.9 (C-12),
75.8 (C-13), 73.0 (C-9), 38.3 (C-8), 35.1 (C-
2), 31.5 (C-14), 30.5 (C-4), 30.4 (C-5), 30.2
(C-6), 26.5 (C-7), 26.1 (C-3), 21.7 (C-17),
14.6 (C-18) , LR midE 53CHk [36] HilFA
—8, BEEEZAEE N9 (S), 12 (S), 13 (S) -
trihydroxyoctadeca-10 (E), 15 (Z) -dienoic acid,

&Y 27, BEATCEIEH AR, HR-ESI-MS
m/z: 343.248 2 [M+H]",'"H-NMR (600 MHz,
MeOD) 6. 2.31 (2H, t, J=5.7 Hz, H-2), 1.60

(2H, m, H-3), 1.33 (6H, m, H4~6), 1.59
(2H, m, H-7), 1.40 (2H, m, H-8), 4.06 ( 1H,
m, H-9), 5.72 (4H, m, H-10, 11), 3.96 (1H,
m, H-12), 3.45 (1H, m, H-13), 2.09 (2H, m,
H-14), 5.44 (2H, m, H-15, 16), 2.06 (2H, m,
H-17), 0.96 (3H, t, J=7.6 Hz, H-18), 3.65
(3H, s, -OCH,) ;" C-NMR (150 MHz, MeOD) &
176.1 (C-1), 136.5 (C-10), 134.4 (C-16), 131. 1
(C-11), 126.4 (C-15), 75.9 (C-13), 75.8 (C-
12), 73.0 (C-9), 52.0 (-OCH,), 38.3 (C-8),
34.8 (C-2), 31.5 (C-14), 30.5 (C-4), 30.3 (C-
5),30.1 (C-6), 26.5 (C-7), 26.0 (C-3), 21.7
(C-17), 14.6 (C-18) , bIREREEIE S SCHk [37]
RIEFA B, BEEZEY N9, 12, 13-=1
10, 15-F/\BR IRRRH AR .

&Y 28. B TCE LM AR, HR-ESI-MS
m/z: 131.070 3 [M+H]*.,"H-NMR (600 MHz,
MeOD) &: 2.60 (2H, dd, J=9.0, 7.8 Hz, H-2),
2.26 (2H, m, H-3), 4.47 (1H, m, H-4), 4.00
(1H, m, H-5), 1.22 (3H, d, J=6.7 Hz, H-6);
BC-NMR (150 MHz, MeOD) &: 180.3 (C-1), 85.6
(C-4), 68.7 (C-5), 29.4 (C-2), 22.6 (C-3),
18.7 (C-6) ., bR WEEHE 5 SCHk [38] il
A—F, B E YN 5RO IR-4-NBR .

&Y 29, HEITEEHARIR, HR-ESI-MS
m/z: 457.367 4 [M+H]".,'"H-NMR (600 MHz,
MeOD) 8. 1.21 (2H, brd, J=13.2 Hz, H-1),
1.82 (4H, o, H-2a, 11, 16b, 21b), 1.57 (1H, m,
H-2b), 3.45 (1H, dd, J=10.9, 5.3 Hz, H-3),
0.87 (1H, d, J=11.8 Hz, H-5), 1.46 (1H, u,
J=13.8, 4.1 Hz, H-6a), 1.34 (1H. m, H-6b),
1.39 (1H, m, H-7a), 1.32 (1H, m, H-7b), 1.69
(1H, t, J=8.8 Hz, H-9), 5.50 (1H, brs, H-12),
2.19 (2H, m, H-15a, 22a), 1.51 (1H, m, H-
15b), 1.96 (3H, m, H-16a, 19b, 22b), 3.31
(1H, dd, J=14.0, 4.6 Hz, H-18), 2.05 (1H, td,
J=13.9, 4.4 Hz, H-19a), 2. 11 (1H, ud, J=13.9,
3.7 Hz, H-21a), 1.29 (3H, s, H-23), 1.01 (3H,
s, H-24), 0.90 (3H, s, H-25), 1.03 (6H, s, H-
26, 30), 1.24 (3H, s, H-27), 0.95 (3H, s, H-
29) ;" C-NMR (150 MHz, MeOD) 6. 180.2 (C-
28), 144.8 (C-13), 122.6 (C-12), 78.1 (C-3),
55.8 (C-5), 48.1 (C-9), 46.7 (C-17), 46.5 (C-
19), 42.2 (C-14), 42.0 (C-18), 39.8 (C-8),
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39.4 (C-4),38.9 (C-1), 37.4 (C-10), 34.2 (C-
21), 33.3 (C-22,29), 33.2 (C-7), 31.0 (C-20),
28.8 (C-23), 28.3 (C-15), 28.1 (C-2), 26.2 (C-
27), 23.8 (C-11, 16), 23.7 (C-30), 18.8 (C-6) ,
17.4 (C-26), 16.5 (C-24), 15.4 (C-25), Fik#
REEE 50k [39] MIEFA -, Wiz
B AT

4 ESMERTEEIEN

4.1 wmfpdEral g R CCK-8 B, eIl T-Xf
BB KA RAW264. 7 EREANM, LA 1.0x10* 4~/
mL % R T 96 FLANMIRT Tt , SCE0iR 8 25 1
XTI 525 b i (R E 3 AR, B
100 pL, Hrzh P b ahn A 100 wL ¥ B4 100
pmol/L IFFINAL G, 25 (% B4 A SE IR TR
S 10% FBS, 1% 5% 25/5575 Z f1 88% DMEM
SRR FR AL e R IR, N R 525
AEBRLHIGAE 37 °C . 5% CO, 18 FNI BE () 1% 37 46
HELWEE 24 h, FRIALG AR 24 h )5, IR
DMEM = 4 56 Bl 55 % 56 5 CCK-8 32 71 14 £ kb Al
10 = 1 AL, mfefLroin ARER AR FR ) CCK-8 Fi
MR, e R R A T IR 1~2 h,
e AR (R IIE A 490 nm) I 45 LK%
SR, TRk S RAW 264. 7 40 a4 i %
IKF 40% A4

4.2 HEFEHEME R Griess ¥, NTPEM I
A YIRIPToRIGYE, 7570 0 35 41 M B I LR,
TR RKRETE BB —1) RAW264. 7 E I
HHL, FIH Griess 35 i (AL HAL 5 9 XF LPS
BT A NO BEHOUKE B2, DLPEAs HARS ML
R, EEEXEAE K WIH RAW264. 7 B R4 i,
Z: BT R 40 M 45 A 7 %5 (1.0 x 10° 4~/mL, 100
pL/FL), 1637 °C. 5% CO, 1 FI9% B i 855 5546 b
IR, H RN EE S TR SR 2 B, S
By E A AN L . LPS BRI | fb Ay
H R PHTEZG X A, Horbzs (X RRZEAUI A 100
pL DMEM Sfie 2R 925 BRas X IRAh,
FAPBIMA 100 wL HEEH 100 wmol/L LPS ¥ LA
HENT AAE A AT s 25 2 20 AE LR Al B A 100
L VR R 20 wmol/L M BLIRIL G4, RIS 152 20
pmol/ L ML ZEAMAE Ay BHPE X RE 258y, 75 [ 45 45 14
TWEE 36 h, WELHRIG, WA FLAIMEEFE LI
W 50 WL, ¥EF8 2 FAY 96 FLAG I M H, 439l A
ZEARFH Griess A (KR ILIRMETR ) WA Griess B K
(a-ZEe), ARSI EERECHE A, RA
1908

BERR A (A 2 K 450 nm) I %2 4% FL KOG E
(A), PSrHESE 3 Ik, HIE NO &, Feil
BN 0, 20, 40, 60, 80, 100 pmol/L [
NO X & s, FEAH RN 25 Tl A {5, DA
NO XJ B i v B2 R AR AR (X)), WROGEE R A bR
(A) #EATEIE, 52557 #E A= 0.008 871X +
0.060 26 (R*=0.999 5), #iEItitH NO Bl )
AR, DA HT R TG PR 55
giRWoR, (kAW 3. 7. 15, 23 25 WkE N
20 pmol/L B, 2 ZHANMIAFAIE R KT 90% , $ER
7 20 pmol/L AR B2 A Ak G 4 3 A TG k2 248
Bk, 5 LPS BRI AHEL, fkAW 3. 7. 15, 23,
25 XM B EIRIEME (P<0.05), R Lk
G YA RE 0 I A R B R LR 1
F1 FUEWI NO EXHELHFEM (xxs, n=3)
Tab.1 Effect of each compound on the relative inhibition
rate of NO (xzs, n=3)

&Y AEXT A1 2%/ % &Y AHXS 1%/ %
3 33.5+1.48" 7 33.0£2.54"
15 33.6+7.28 " 23 34.246.32"
25 32.5+2.36" HhZERAR 46.5+5.59*

e SR CREXHIEIZR R 0% ) LA, * P<0.05,
5 iFig

AMFFENT 2B IR VL= R T B 95% & B4
B oy B e, RS 8 AL S 0t TH R 16
PERE, ILAF5] 29 RIS, 45 16 5
(1~16) , 9 NS (17~25), 4 DNHABZE (26~
29), Hb, kAW 12, 20, 23, 26, 27 HEIRM
R AR, 22 S RNT BOGE o B e
F, 3, 6~11, 13~18, 23~24 N EXKMNFEH T H
B R, AR B EEE TR T
B2 2R, 2 R s d
TG S HE, 7o, R TEE T, hEW
3.7.15, 23, 25 HAMEIML RGN, HHLE
FUEEE, HA kA 3 B TR, kA
Y7, 15 )8 TERAUE G2, fha9Y 23, 25 X
IS BT AR, ARBIFGE R, R T BT
RIGVEVI TR 2 HE B 5 A5l o) Be A i
YERT, BN BRI T BLOG A BT R 16 2E 7T RE & 2 47 |
2SR ZEE RS T, MIBOCR KB, TE4T
LR EY T, o, BRI BRI AT GE S 52 M
T PESRSS Y SCEEIE A, RS RE R IR BT AR VG, a0
& 15; EEAG Y, WLAm 3 ARk
il (23, 25) IEMEIA B RaE, H B
[P (1-2) PEFUBEApE] vTRELL R
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WA R THIRIEM, "R EsH & it fede £t
Z%, SFEEMYME (WS wulgars, S.
nemorensis ) , MBRI TG 20 BEAG 3 (19 A5 25 28
LSl JuHRZ eudesmane # 5 eremophilane
RAFAFTE, 7 W) Bl ol Re 1 4k 22 23 28 24
{E, SR, AWSEHAAAE—EJRIRIE, el
W AURIE ARSI NO K, X FH AT R K BT R AL
HIARPEAT AN, HK G e 58 0] 455 GNPS-
MS 5 /NJ3 5 SMART 5 [ e i ¥ 5 1] 73 B £ R,
AR S R TRy, RIS X TS P
HoAm R B3 T AR A 24530 KA FIAILHIBEE

L5 EPnR, ARSIEHGE TR R T B
A2 O B TR IG M, B ER Tz B
i A S R B RO BT R IE I , A R AU
FE RSV R T B S BT R Y BOkAl, IR
A RHTR 25T it — & 2%

S 3.
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