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A new labdane diterpene compound in Forsythia suspensa
(Thunb.) Vahl

CHEN Xiao-lan, YANG Qing-qing, CHEN Xuan-qin, LI Rong-tao, ZHANG Zhi-jun’

(Faculty of Life Science and Technology, Kunming University of Science and Technology, Kunming 650500, China)

Abstract: The chemical constituents of the fruits of Forsythia suspensa (Thunb.) Vahl were investigated by
using chromatographic techniques (silica gel, MCI, and sephadex LH-20 gel column chromatography, etc).
Fourteen compounds were isolated from the 95% ethanol extract of F. suspensa, and their structures were identified
by HR-ESI-MS, NMR, and calculated electronic circular dichroism (ECD) methods. The compounds included
labdane diterpenes (1-6), clerodane diterpene (7), norlabdane diterpene (8), norclerodane diterpene (9), oleanane
triterpenoid (10), ursane triterpenoids (11, 12), lupane triterpenoids (13, 14). Among them, compound 1 was a new
compound and compounds 3-9, 11, and 12 were obtained from this plant for the first time. The inhibitory effect of
these compounds on lipopolysaccharide-induced nitric oxide production in mouse macrophage RAW 264.7 cells
also was evaluated. Unfortunately, none of these compounds exhibited significant inhibitory activity.
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5 2018 4F BB W AL 73k Ge i, MOE M 2k I
237 B, BAE 46 DAMEER 1R AR 11D
TR AL A 80 AN i AL E W . 20 NI TR O EEAT
AW 6 A EPIIR 4 A SRR 39 AN HoAR LS. R
I (R AR 2 18 R AR T I R A3 T, SR R ) 2 AR
Bl Tk R B A R AP R I TR ES
SERPET R AL G W, A0 SO R 95% LT 7
WP BEAT BT 7S, B R SRV HL b B 2R AL S B . A
L ER 14 EY) (B 1), 3% E N (3S.5R,
9S,10R)-3-¥8 Jk > H 1E bt -8(17), 13E- — i -15- 1% (1)+
agatholic acid (2). 19-hydroxylabda-8(17), 13E-dien-15-
al (3). agathadiol (4). 8-hydroxylabd-13E-en-15-al (5).
uasdlabdane F (6). caryopterisoid F (7). 19-hydroxy-15,
16-dinorlabd-8(17)-en-13-one (8)- caryopterisoid B (9).
B-E W G BE LR IS (10)+3p,13B-dihydroxyurs-11-en-28-
oic acid (11).3-F2 5E-11-5 75 )7 -28,13- W fil (12) H #E
JEER (13). I HENEEE (14). H A A1 &,
WA 3~9 10 112 915 R Hh 24534 7 vh 73 A5 31
PR T X el S M0 i 2 05 S/ R LR 40 i RAW
264.7 74— F AL R (NO) IR, 45 R fonix te
B P R LTI B S A ) A

HR51TR
1 HEYINEBREE
WED R AT ETHFR, @i HR-ESI-MS [
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Figure 1

Chemical structures of compounds 1-14

Iy T8 T m/z 327.230 1 [M+Na]™ (H 51 327.229 5)
fifi 58 H o 7 508 C, H,,0,, AFIE NS, (a1
'HNMR i (£ 1) 2R EWE 4 FIEES [6,2.16
(3H, s, Me-16).0.98 (3H, s, Me-18).0.76 (3H, s, Me-19)
F10.68 (3H, s, Me-20)], 1 NMEHIK FEAG T [0, 3.25
(1H, dd, J = 11.8, 3.5 Hz, H,-3)], A i XU () 2 N EAE
5 [0, 4.87 A14.49 (% 1H, s, H,-17)], XU 1 M EfF
5 [0, 5.86 (1H, d, J = 8.1 Hz, H-14)] fE LK 1 NE
55 [0,9.98 (1H, d, J = 8.1 Hz, H-15)]. L& 1)
PC NMR #E Fl 57 1% 58 7 AH 9% (HSQC) HE (& 1) £
EMBE 20 M HES, A4 NFEBES [6.17.8
(C-16).28.4 (C-18).15.5 (C-19) F114.0 (C-20)], 6 Mg
B B AS 5 [0, 37.2 (C-1)-28.0 (C-2).24.1 (C-6)-
38.2 (C-7).21.5 (C-11) F1139.5 (C-12)]; 2 NIk FH FE R 15
5 [0, 54.6 (C-5) F156.0 (C-9)], 1 /™ S B [0, 78.8
(C-3)], LA 2 X6 SB[ B AT 5 [0, 165.0 (C-13) F1127.3
(C-14); 147.6 (C-8) A1107.0 (C-17)] Al 1 NRFERR S 5
[0, 191.6 (C-15)].

'H-'H COSY #% (& 2) H fE M %2 3 H-1/H-2/H-3
H-5/H-6/H-7 Al H-9/H-11/H-12 f{) 1 2% A BL . H C-1.
C-2.C-6.C-7.C-11.C-12 N IEA5 5, C-3 ALK
M55, C-5.C-ONKRHFE(ES . HMBCIEH H-3 5
C-4/C-5 M 2%, C-18 fL L A 5 5 5 C-4/C-19 M 2%,
C-19 7 LA (5 5 5 C-4/C-5 156, H-5 5 C-9/C-10 #H
K, H-6 5 C-8 #1155, H-17 5 C-7/C-8 #1155, H-11 5 C-8/
C-9/C-10 #H 2%, C-20 fir H F: & A5 5 5 C-1/C-10 #H 2%,

CHO OH CHO
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Table 1 'H (600 MHz) and *C NMR (150 MHz) data of compound 1 in CDCI,

No. O J, (Jin Hz) No. O 0, (Jin Hz)
1 372 1.66 m; 1.15 dd (12.3, 3.8) 11 21.5 1.38m
2 28.0 1.75d (3.8); 1.59 dd (12.3, 3.5) 12 39.5 1.95m
3 78.8 3.25dd (11.8,3.5) 13 165.0 -
4 39.2 - 14 127.3 5.86d (8.1)
5 54.6 1.07 dd (12.5, 2.8) 15 191.6 9.98d (8.1)
6 24.1 2.03dd (12.5,8.7); 1.73 d (2.8) 16 17.8 2.16s
7 382 2.38m 17 107.0 4.87s;449s
8 147.6 - 18 284 0.98s
9 56.0 1.55m 19 15.5 0.76 s

10 39.5 - 20 14.0 0.68 s

C-16 A7 HILE (5 5 15 C-12/C-13 MK, C-15 fr s 3L &
595 C-13/C-14 #% (E2). tbEW 11 LIANMR
s 52 H 16588 ik 38-hydroxyanticopalic acid ™[]
Bt e w AL, I E I X AE T 2 &Y
3B-hydroxyanticopalic acid ] C-15 R IEEAL &V 1 B
R A — AR

HO «ﬁ

'H-'HCOSY == HMBC ~~ % REOSY » "x

Figure 2 Key 2D-NMR correlations of compound 1

H AR IE 1 B A e B s 1 F Pk A
ByAE TR, B H-5 F1H-9 Jy a #4 5L, C-20 H E 2y p R 19T,
EAL &)1 (1) ROESY 1% (& 2) H, H-5 5 H-3/H-9 #H
%, H-12 5 H-20/H-14 /1 5¢, ¥ W H-3.H-5 f1H-9 N a
F7L, C-20 FRE A pRIAL, C-13/C-14 IR N ERY . %
24l 15 BCD 19 75 20 (B 3), bL#% 38-hydroxylabda-
8(17),13E-dien-15-al (1a) #13a-hydroxylabda-8(17),13E-
dien-15-al (1b) 55256 ECD (IVLECAEE, 1a 5L &1
FEVLEC, Kk, &b 5901 % € N (3S,5R,95,10R)-
3- ¥ %2 H A6 5 -8(17), 13E- — 13 -15- % [(3S,5R, 98,
10R)-3-hydroxylabda-8(17),13E-dien-15-al].
2 EBSIHNKEYIXEZYE LPS) ESIRER
ZHRE RAW 264.7 724 NO B3I/ A i

K H LPS i 5/ B ELWE 20 L RAW 264.7 8 FEAR Y,
PRAN T 43 BSAS BB 14 /N5 S0 5 W0 B4 NO A= ety
P, DL L- 5 HJE RS &R (V°-monomethyl-L-arginine, L-
NMMA) ABAMEXHEZ . SEIg s R B R, b & 1~14
E 50 pumol L™ 1R B T~ ¥4 3 A B S (0 40 i 4E D (L-
NMMA, IC,, = 15.2 pmol-L™"), 7£ 50 umol-L ¥R & DL R
Hob /N B L 2 i RAW 264.7 ¥ TC 4 i 5 1 .

Exptl. ECD of 1
Caled. ECD of 1b
—— Caled. ECD of 1a
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T
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Figure 3 The ECD calculations of compound 1
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TERE T 253E M 1Ak S B BT AL, B OGRS
R R Sy, N 3E SRR T 14N E Y. H
HFALE I LG, %N (3S,5R,95,10R)-3- 2 5%
FHAEKE-8(17),13E-—f5-15-1, (b &1 3~9. 11 f1 12
NE RN ZER b SRR 54, T T X Ak
B VIRIG Z 5/ R E W ZH I RAW 264.7 724 —4
R RIHIHIE R« 85 R BoRIX 5 TE 50 pmol L
7R B T 35 A R It B S R o

MR5REE

Agilent LC-MS-Q-TOF 6530 i = & 7 AH {3 — 7
G2 3 5V 6 FH A, Agilent 1200 2 il £ B w5 2500 €5
HEAY, Zorbax SB-C18 (5 pum, 9.4 mm x 250 mm) % i
¥ (3% [E Agilent 2 #); Bruker AVANCE-III 600 MHz
% 15 3L 5 I 1% 4%, Bruker Tensor-27 21 4h % i X (f
Bruker A ]); Autopo VI =145 £ ig 64X (3% [E Rudolph
Research Analytical /A #); UV-8000 48 #h 45 )6 6 & 11
(L AT A BR A 7]); CHP-20P MCIEEfE (H A =
51k 2 /3 7)); Sephadex LH-20 %% (74 5% 7t 5 I £ 24
BHEAH R A A)); GF,, # 2 ik R iR (F BigEE
FE 2 7]); 80~100 F1200~300 H A% ¢4 3 1F i) i Il (5
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By FAZTE T IR AT R 2w ); A o1l H L R
LT PR O T AR R (K AR S A A R A R,
Thermo Forma 3111 4 ffd 6 #id 1% 7% 4 ; Multiskan Sky
High 1550 4 3% K B A5 4% (3% H Thermo Forma 2 ));
Spectra Max M2 £ I RE AR Ml (35 [E Melecular Devices
AF]); LNMMA (R = RAEDHER AR A ).

R (F suspensa) RS2 (Fl) T 202297 HEE =
w4 BT AR 26 T 39 5 0845, R W UHEER 2 —
WA B R AR 25 58 D9 R BB R 2 e g 52 3 ) SR 52, R i
51 KMUST20220706, # i £7 5T 25 B 48 e 12 I W 3
I8 TV BT 24 EE SRR
1 RESSE

RN 10.0 kg, THREHRTE, 95% LB (100 L x 3)
RIEEEL, MR 48 h, A IR DS B LBk, H &
R R CEREERL =R, 19 B 418 L BE AL 1.2 kg
LR T8 FB A RE S (80~100 H) $EBE, RE A 4 i
(200~300 H), ff F S he-HEE(100: 1~1:1) Pefli
BHIZH0 5y Fr.1~Fr.3. Fr.1 (10.1 g) A i, A A i
fik— .18 .16 (30:1~5:1) P53 45 Fr.1.3 (1.2 g),
45 R R A Y10 (358.2 mg). Fr.2 (405.1 g) fik A
i, 8 A MR- R R (100 1~1:1) Yelifs 2| PY
ANy Fr.2.1~2.4. Fr.2.2(87.3 g) 43 MCIH: (1.0 kg,
15 cm x 30 cm) i3, 1K X H 30%- 50%- 70%- 80%-
90% H [ —7K 73 2543 B2 /3 Fr.2.2.1~2.2.10. Fr.2.2.4
(896.0 mg) Frf A €3l A ] — G0 bt — 57 AT B (40:
1~10:1), Y3 2 EY5 (6.2 mg). Fr.2.2.6 (3.3 g)
o e AT A A T TR - P (511~ 1:1) PR B A
44) Fr.2.2.6.1~2.2.6.5. Fr.2.2.6.2 (680.0 mg) F il %
AR L (78% HE /K, 10 mL-min™, 2 = 210 nm, ¢, =
39, 28, 33 min) 7> & H 2L AP 7 (2.1 mg).8 (8.7 mg)
A9 (7.3 mg). Fr.2.2.7 (1.1 g) i A: (il T 3k il
55 Fr2.2.7.1~2.2.7.2. Fr.2.2.7.1 (829.0 mg) R FE
WA A EE- TSl (15:1~2:1), el A Rk &a1
(3.2 mg) 13 (37.6 mg). Fr.2.2.8 (1.0 g) i Fef i ¥ 4
F i EE- YR (15:1~2:1) 15 3] Fr.2.2.8.4 (410.0 mg),
24k 2 FH 2 1) 45 WA € (88% FEE /K, 3 mL-min”, 1 =
210 nm, ¢, = 22, 29 min) % & 15 F1L &9 11 (8.3 mg)
F114 (3.2 mg). Fr.2.2.10 (63.0 ) ik ik (i, fd Fl A
- SR (5:1~1:1) el /3 2 Fr.2.2.10.3, 45 4
BEMEAY13 (13.0 mg). Fr.2.3 (65.0 g) MCIAE (1.0 kg,
15 cmx 30 ecm) Euilk, fK K H 30%-50%-70%80%+90%
H i —7K 2 2543 B DY /N 40 9) Fr.2.3.1~2.3.4, Fr.2.3.2
(27.0 g) & EML 52 (31.5 mg). Fr.2.3.2 kL
B A — &R e - I B (200 1~511) P 15 3
Fr.2.3.2.2 (526.3 mg), #&t A € 1%, W i 15 2 4k

A6 (5.3 mg). Fr.2.3.2.3 (45.2 mg) # )= {0 1% 4 4%
ARG 4 (6.4 mg). Fr.2.3.3 (1.2 @) T AE
R ff A Bk - LR 488 (200 1~211) M5 2
Fr.2.3.3.1~Fr.2.3.3.3. Fr.2.3.3.2(786.0 mg) SHKF: {1k,
FEE #3220 5y Fr.2.3.3.2.1~Fr.2.3.3.2.4, Fr.2.3.3.2.2
(182.0 mg) Fef Jisg o i A A — &0 e — 7 I BB (802 1~
10 1) ¥ B, 5 340 %) Fr.2.3.3.2.2.3 (74.0 mg), W AH
A i) % (73% I EE K, 3 mL-min”, 2 = 203 nm, #, =
34 min) 7 BA RGP 12 (5.7 mg).

2 RiEHE

(3S,5R,98,10R)-3-#2 5= - H 16 452 -8(17),13E- . )i -
15-1% [(3S,5R,9S,10R)-3-hydroxylabda-8(17),13E-dien-
15-al, 1], HEELEELI K. UV (MeOH) A (loge): 195
(4.25), 239 (4.18) nm; [a]?? +22.0 (¢ 0.21, MeOH); IR
(KBr) v, :3365,2966,2750,1701, 1666, 1 449, 1299,
1031 cm™; ECD (MeOH) 2, (Ag) 199 (=13.12) nm; 238
(+1.81) nm; 'H (CDCl,, 600 MHz) f1*C NMR (CDCl,,
150 MHz) . % 1; HR-ESI-MS m/z 327.230 1 [M+Na]"
(calc. for C, H,,0,, 327.229 5).

Agatholic acid (2), A& L& B M K, 7+ H
C,,H,,0,- 'H NMR (600 MHz, CDCl,) d,, 5.67 (1H, s,
H-14), 4.84 (1H, s, H-17a), 4.49 (1H, s, H-17b), 3.75
(1H, d, J=10.9 Hz, H-18a), 3.39 (1H, d, J = 10.9 Hz, H-
18b), 2.39 (1H, m, H-7a), 2.31 (1H, m, H-12a), 2.16
(3H, s, H-16), 1.99 (1H, m, H-12b), 1.92 (1H, m, H-7b),
1.80 (3H, m, H-1b, 3b, 6a), 1.68 (1H, m, H-9), 1.58 (1H,
d, J=11.2 Hz, H-2a), 1.50 (3H, m, H-2b, 11a, 11b), 1.30
(1H, m, H-6b), 1.25 (1H, dd, J = 12.8, 2.4 Hz, H-5), 1.04
(1H, td, J = 12.8, 5.0 Hz, H-1a), 0.98 (4H, m, H-3a, 19),
0.65 (3H, s, H-20); *C NMR (150 MHz, CDCl,) J. 15.6
(C-20), 19.3 (C-19), 65.4 (C-18), 107.1 (C-17), 19.6 (C-
16),171.7 (C-15), 115.0 (C-14), 164.3 (C-13), 39.9 (C-
12), 24.7 (C-11), 40.3 (C-10), 56.5 (C-9), 148.0 (C-8),
38.9 (C-7), 27.4 (C-6) 56.4 (C-5), 35.6 (C-4), 39.3 (C-3),
21.8 (C-2),39.2 (C-1). A% 5 ekl ke —5k.

19-Hydroxylabda-8(17),13E-dien-15-al (3), A {47
Kk K, 4 F X C,H,,0,. 'H NMR (600 MHz,
CD,0OD) d,, 9.94 (1H, d, J = 8.2 Hz, H-15), 5.81 (1H, d,
J = 8.2 Hz, H-14), 4.87 (1H, s, H-17a), 4.53 (1H, s, H-
17b), 3.71 (2H, m, H-18), 2.40 (1H, m, H-7a), 2.20 (3H,
s, H-16), 2.09 (1H, m, H-6a), 2.00 (2H, m, H-7b, 12a),
1.84 (2H, m, H-6b, 9), 1.58 (3H, m, H-1a, 2a, 3a), 1.49
(1H, m, H-2b), 1.31 (4H, m, H-1b, 3b, 11a, 11b), 0.95
(3H, s, H-20), 0.70 (4H, m, H-5, 19); "C NMR (150 MHz,
CD,0D) J,. 14.4 (C-20), 63.3 (C-19), 26.5 (C-18), 105.8
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(C-17), 16.3 (C-16), 192.2 (C-15), 126.6 (C-14), 166.6
(C-13), 38.8 (C-12), 21.2 (C-11), 38.6 (C-10), 56.2 (C-
9), 147.8 (C-8), 39.1 (C-7), 24.1 (C-6), 56.1 (C-5), 39.3
(C-4), 35.0 (C-3), 18.6 (C-2), 38.3 (C-1). LA ¥ 5
SCHR! R TE — 2

Agathadiol (4), H 4 & & B ¥ K, 70 T XN
C,,H,,0,. 'H NMR (600 MHz, CDCL,) 6, 6.04 (1H, d,
J=16.0 Hz, H-14), 4.79 (1H, s, H-17a), 4.41 (1H, s, H-
17b), 3.54 (2H, m, H-15), 2.26 (3H, s, H-16), 1.27 (3H,
s, H-19), 0.80 (3H, s, H-20); "C NMR (150 MHz,
CDCL,) 6. 15.5 (C-20), 19.1 (C-19), 65.1 (C-18), 106.7
(C-17),16.5 (C-16), 59.6 (C-15), 123.1 (C-14), 140.7 (C-
13), 38.5 (C-12), 24.5 (C-11), 39.7 (C-10), 56.4 (C-9),
148.2 (C-8), 39.0 (C-7), 27.2 (C-6), 56.4 (C-5), 38.7 (C-
4), 35.5 (C-3), 22.0 (C-2), 39.1 (C-1). L E¥4E 5
BRI E — B

8-Hydroxylabd-13E-en-15-al (5), H & & & & #
*x, ¥~ C,H,0,. "HNMR (600 MHz, CDCL,) §,,
9.39 (1H, d, J = 8.1 Hz, H-15), 5.30 (1H, d, J = 8.1 Hz,
H-14), 3.18 (1H, dd, J = 12.0, 3.8 Hz, H-3), 2.18 (3H, s,
H-16), 1.25 (3H, s, H-17), 1.05 (6H, s, H-18, 20), 0.84
(3H, s, H-19); "C NMR (150 MHz, CDCl,) J. 14.3 (C-
20), 23.2 (C-19), 28.0 (C-18), 29.9 (C-17), 15.6 (C-16),
195.1 (C-15), 137.9 (C-14), 161.6 (C-13), 32.1 (C-12),
27.5 (C-11), 31.6 (C-10), 53.6 (C-9), 78.8 (C-8), 38.9 (C-
7), 20.5 (C-6), 49.9 (C-5), 30.2 (C-4), 36.6 (C-3), 17.6
(C-2),36.3 (C-1). LAE#¥s 5 cmk! ™ HikiE — 2.

Uasdlabdane F (6), 1 .75 € e K, 0 7N
C,,H,,0,- 'HNMR (600 MHz, CDCL,) §,, 5.77 (1H, m,
H-14a), 4.92 (1H, s, H-17a), 4.86 (1H, d, J = 11.0 Hz, H-
12a), 4.43 (1H, s, H-17b), 3.40 (1H, d, J = 11.0 Hz, H-
3a), 2.41 (1H, m, H-7a), 2.27 (1H, d, J = 11.8 Hz, H-7a),
2.10 (3H, s, H-16), 1.92 (1H, ddd, J = 13.9, 11.8, 1.7 Hz,
H-9a), 1.68 (1H, m, H-11a), 1.43 (3H, m, H-2a, 6a, 11b),
1.35 (2H, m, H-1, 5), 1.28 (3H, m, H-1a, 6b), 1.02 (3H,
s, H-19), 0.75 (3H, s, H-18), 0.72 (3H, s, H-20); *C NMR
(150 MHz, CDCl,) §,. 14.1 (C-20), 17.6 (C-19), 28.0 (C-
18), 106.4 (C-17), 15.1 (C-16), 173.4 (C-15), 116.6 (C-
14), 169.6 (C-13), 83.7 (C-12), 35.3 (C-11), 39.3 (C-10),
52.4 (C-9), 148.4 (C-8), 38.3 (C-7), 18.6 (C-6), 48.5 (C-
5), 38.1 (C-4), 72.3 (C-3), 24.2 (C-2), 37.9 (C-1). Ll L
Kt 5 G HR TE — 3.

Caryopterisoid F (7), H & E Lk K, 70 F:XH
C,,H,;0,- 'H NMR (600 MHz, CDCl,) 6,, 9.41 (1H, s,
H-18), 6.73 (1H, t, J = 3.8 Hz, H-3), 5.81 (1H, m, H-14),

4.90 (1H, d, J = 10.3 Hz, H-12), 2.59 (2H, m, H-2a, 6a),
2.47 (1H, dt, J=11.3, 5.6 Hz, H-2b), 2.07 (3H, s, H-16),
1.85 (2H, m, H-1a, 11a), 1.55 (2H, m, H-8a, 10a), 1.47
(2H, m, H-7a, 11b), 1.36 (1H, d, J = 4.6 Hz, H-1b), 1.26
(3H, s, H-19), 1.03 (1H, dt, J = 11.8, 2.4 Hz, H-6b), 0.80
(3H, d, J = 7.0 Hz, H-17), 0.77 (3H, s, H-20); *C NMR
(150 MHz, CDCL,) 6. 17.2 (C-20), 25.6 (C-19), 194.0
(C-18), 16.6 (C-17), 14.3 (C-16) 173.4 (C-15), 116.9 (C-
14), 169.5 (C-13), 82.0 (C-12), 40.8 (C-11), 46.0 (C-10),
40.7 (C-9), 36.9 (C-8), 28.7 (C-7), 35.2 (C-6), 38.9 (C-
5), 147.2 (C-4), 155.2 (C-3), 33.1 (C-2), 17.4 (C-1). LA
E R S SR R TE — E

19-Hydroxy-15, 16-dinorlabd-8(17) -en-13-one (8),
TRy, 4730~ C H,,0,- 'HNMR (600 MHz,
CD,0OD) 6, 4.76 (1H, s, H-17a), 4.40 (1H, s, H-17b), 3.66
(1H, d, J=11.0 Hz, H-18a), 3.20 (1H, d, J = 11.0 Hz, H-
18b), 2.53 (1H, ddd, J = 17.7, 9.1, 4.6 Hz, H-12a), 2.32
(2H, m, H-7), 2.03 (3H, s, H-16), 1.87 (1H, td, J = 12.8,
4.9 Hz, H-6a), 1.79 (1H, m, H-9), 1.75 (1H, m, H-6b),
1.72 (2H, m, H-1a, 3a), 1.54 (2H, m, H-2a, 11a), 1.45
(2H, m, H-1b, 2a), 1.27 (1H, tt, J = 12.6, 6.4 Hz, H-3b),
0.89 (4H, s, H-5a, 19), 0.62 (3H, s, H-17); “C NMR
(150 MHz, CD,0D) 4. 15.8 (C-20), 18.8 (C-19), 64.9
(C-18), 107.2 (C-17), 30.1 (C-14), 212.4 (C-13), 43.6 (C-
12), 20.2 (C-11), 40.8 (C-10), 57.7 (C-9), 149.4 (C-8),
40.1 (C-7), 28.0 (C-6), 57.7 (C-5), 39.8 (C-4), 36.6 (C-
3),25.7 (C-2),40.2 (C-1). LAl Hif 5 SRl HioE — 5

Caryopterisoid B (9), & (5 i IR ¥, 40 7 XA
C,.H,,0,- 'HNMR (600 MHz, CD,0D) §, 5.55 (1H, d,
J=13.7Hz, H-3),4.03 (2H, d, J= 5.0 Hz, H-18), 2.32 (2H,
m, H-12a, 12b), 2.09 (3H, s, H-16), 2.04 (1H, m, H-2a),
1.98 (1H, m, H-2b), 1.77 (1H, dd, J = 14.9, 9.0 Hz, H-6a),
1.69 (1H, m, H-6b), 1.07 (3H, s, H-19), 0.78 (3H, d, J =
6.0 Hz, H-17), 0.71 (3H, s, H-20); "C NMR (150 MHz,
CD,0D) 6. 16.3 (C-20), 24.7 (C-19), 64.4 (C-18), 17.7
(C-17), 32.5 (C-16), 212.7 (C-13), 38.1 (C-12), 35.2 (C-
11), 46.7 (C-10), 40.9 (C-9), 37.8 (C-8), 30.1 (C-7), 37.3
(C-6), 38.7 (C-5), 143.9 (C-4), 125.3 (C-3), 30.0 (C-2),
18.4 (C-1). DL E¥¥s 5 ek iiE — 5.

p-EWIREE TR TG (10), TCEAEHR Ak, 1R
C,H,,0,- 'HNMR (600 MHz, CDCI,) d, 5.18 (1H, t,
J = 3.7 Hz, H-12), 4.50 (1H, m, H-3), 2.05 (3H, s, H-
MeCO), 1.12 (3H, s, H-27), 0.96 (6H, d, J = 2.8 Hz, H-
25, 26), 0.86 (12H, m, H-29, 30, 23, 24), 0.82 (3H, s, H-
28); "C NMR (150 MHz, CDCl,) d. 171.2 (C-32), 21.5
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(C-31), 23.8 (C-30), 33.5 (C-29), 28.5 (C-28), 26.1 (C-
27), 16.8 (C-26), 15.7 (C-25), 16.9 (C-24), 28.2 (C-23),
37.2 (C-22), 34.8 (C-21), 31.2 (C-20), 46.9 (C-19), 47.3
(C-18), 32.6 (C-17), 26.2 (C-16), 27.0 (C-15), 41.8 (C-
14), 145.3 (C-13), 121.7 (C-12), 23.7 (C-11), 36.9 (C-
10), 47.7 (C-9), 39.9 (C-8), 32.7 (C-7), 18.4 (C-6), 55.3
(C-5), 37.8 (C-4), 81.1 (C-3), 23.7 (C-2), 38.4 (C-1). LA
G 5 SR R TE — B

3, 133-Dihydroxyurs-11-en-28-oic acid (11), Jg &
ik, 437N €, H,,0,. 'H NMR (600 MHz, CDCI,)
J, 5.95 (1H, m, H-12), 5.52 (1H, dd, J = 10.3, 3.2 Hz, H-
11), 3.21 (1H, dd, J = 11.7, 4.8 Hz, H-3), 1.25 (3H, d,
J =12.0 Hz, H-27), 1.15 (3H, s, H-26), 1.04 (3H, s, H-
25), 0.99 (3H, m, H-24), 0.93 (3H, s, H-29), 0.90 (3H, s,
H-23), 0.77 (3H, s, H-30); °C NMR (150 MHz, CDCl,)
e 20.1 (C-30), 18.8 (C-29), 181.0 (C-28), 18.9 (C-27),
19.8 (C-26), 17.1 (C-25), 15.9 (C-24), 28.7 (C-23), 32.2
(C-22), 32.1 (C-21), 41.2 (C-20), 39.0 (C-19), 61.5 (C-
18), 46.0 (C-17), 26.5 (C-16), 27.9 (C-15), 42.8 (C-14),
90.7 (C-13), 129.7 (C-12), 134.4 (C-11), 37.3 (C-10),
54.4 (C-9), 42.6 (C-8), 31.7 (C-7), 18.6 (C-6), 55.6 (C-
5), 39.9 (C-4), 79.8 (C-3), 23.7 (C-2), 39.2 (C-1). LA L
Kt 5 SRR TE — 3.

3-FRHEE-11-5 55 4%-28,13- W g (12), A1 B8 & B
x, 4 ¥ XN C,H,O0,. 'HNMR (600 MHz, CDCl,)
3, 5.95 (1H, d, J = 10.3 Hz, H-11), 5.53 (I1H, dd, J =
10.4, 3.1 Hz, H-12), 3.21 (1H, dd, J = 11.7, 4.7 Hz, H-
3), 1.05 (3H, d, J = 5.6 Hz, H-27), 0.99 (6H, d, J= 7.0 Hz,
H-26, 29), 0.93 (3H, d, J = 6.3 Hz, H-30), 0.90 (3H, s, H-
25), 0.78 (3H, s, H-23), 0.73 (3H, m, H-24); "C NMR
(150 MHz, CDCL,) J. 18.0 (C-30), 18.1 (C-29), 180.1
(C-28), 15.1 (C-27), 19.0 (C-26), 19.3 (C-25), 16.2 (C-
24), 27.9 (C-23), 31.4 (C-22), 30.9 (C-21), 40.4 (C-20),
39.0 (C-19), 60.6 (C-18), 45.2 (C-17), 22.9 (C-16), 27.1
(C-15), 42.0 (C-14), 89.9 (C-13), 128.9 (C-12), 133.6 (C-
11), 36.4 (C-10), 53.1 (C-9), 41.8 (C-8), 31.3 (C-7), 17.8
(C-6), 54.8 (C-5), 38.2 (C-4), 79.0 (C-3), 25.6 (C-2) 38.4
(C-1)o DAL H4 5 SRk i E — 5.

HHNERR 13), A L E B K, »F+RXA
C,,H,;0,- 'HNMR (600 MHz, CDCL,) 6, 12.08 (1H, s,
H-28), 4.68 (1H, s, H-29), 4.58 (1H, s, H-29), 3.20 (1H,
dd, J= 5.1, 10.8 Hz, H-3), 1.69 (3H, m, H-30), 0.97 (3H,
s, H-27), 0.96 (6H, s, H-24, 26), 0.93 (3H, s, H-29), 0.81
(3H, s, H-23), 0.76 (3H, s, H-25); °C NMR (150 MHz,
CDCl,) 6. 19.3 (C-30), 109.5 (C-29), 179.2 (C-28), 14.6

(C-27), 16.1 (C-26), 15.4 (C-25), 20.9 (C-24), 20.9 (C-
23), 34.3 (C-22), 29.7 (C-21), 150.8 (C-20), 42.4 (C-19),
47.0 (C-18), 56.2 (C-17), 30.6 (C-16), 27.9 (C-15), 40.6
(C-14), 38.3 (C-13), 25.5 (C-12), 18.3 (C-11), 37.1 (C-
10), 50.5 (C-9), 38.8 (C-8), 32.3 (C-7), 15.8 (C-6), 55.4
(C-5), 38.8 (C-4), 78.8 (C-3), 26.9 (C-2), 37.2 (C-1). Lk
EHRE 5 SRR TE — B

FAE R 14), A BE R R, 07+ N
C,,H,,0,. 'H NMR (600 MHz, CDCl,) d,, 4.68 (1H, d,
J = 2.4 Hz, H-29), 4.58 (1H, s, H-29), 3.80 (1H, d, J =
10.8 Hz, H-28), 3.33 (1H, d, J = 10.8 Hz, H-28), 3.19
(1H, dd, J = 11.6, 4.7 Hz, H-3), 2.39 (1H, td, J = 11.2,
5.9 Hz, H-19), 1.94 (3H, s, H-30), 1.03 (6H, s, H-26,
27), 0.97 (3H, s, H-23), 0.82 (3H, s, H-25), 0.76 (3H, s,
H-24); "C NMR (150 MHz, CDCL,) d,. 19.7 (C-30), 108.6
(C-29), 59.4 (C-28), 13.6 (C-27), 15.0 (C-26), 14.8 (C-
25), 14.3 (C-24), 25.9 (C-23), 32.8 (C-22), 28.6 (C-21),
149.4 (C-20), 47.6 (C-19), 46.6 (C-18), 46.6 (C-17),
28.6 (C-16), 26.9 (C-15), 41.6 (C-14), 36.0 (C-13), 26.2
(C-12), 24.0 (C-11), 36.1 (C-10), 49.2 (C-9), 39.8 (C-8),
33.1 (C-7), 17.2 (C-6), 54.1 (C-5), 37.5 (C-4), 77.9 (C-3),
28.0 (C-2),37.7 (C-1). A% 5 kPO — 2.
3 IHEECD

ECD 1+ 5 [ 7575 5 AR R RZH R 3R (1 SC &P A
#ﬁc
4 EYTEMTE

AT 93 11 977 %6 SR FH /) BB A% B R 41 i RAW
264.7 BRI BRI R - RAW 264.7 40 il F & 10%
FBS DMEM #% 7% T 37 °C 5% CO, k5 7= 56 & W85
Fo MMILRZT 1x10°4 A FLEEFR 200 pL T 96 FLAR
1, BT 37 °C.5% CO, s =4 i B 24 h f5 . &
AN E N 1 ug-mL" LPS, 4k 81555 24 h, B0,
BB TE % 8 Griess VAN E iR NO & &

e BTk: DRI 2% GBS AL B (BRI 15 A A
M558 s i ST AR SRR R 454 ECD iH 5 BRE AR
IR AT %8 2R A ABRIA T AR T SO0 R TR SCAE
il k= SR TR C INE SCT T

FUFMSE: AW RAAAEI T M FEZ 51 2 5 32k
F N LS A TFRE LR A BRI 26 i 5 o
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