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H OB B WMRPAEHAR (AR Atractylodes macrocephala THARZE) By Ak KA G, Sephadex
LH-20 BEeAE i, il 4 HPLC M B 45 5 % 2 Fh 4 8 50 A AR 232 B4 AT RGN 4 B atifh, R FR it B A b A 2 4
FESML A T 2. FIRSRAAEZHE (lipopolysaccharide, LPS) 75 5/MR EVEANI RAW264.7 1524, #MLE
MR IETE. &R NP HERTAEEET 42 MEY, BOIRKE ZE (D, 1-80AKK-40,70-Z8 (2). 7B-Fdk-o-
P EE (3D 3-KEM-1B,7,11- =8 (4). HIEERZ C (5). IR (6). AR (7). a-FMER (8). (S)-HZR (9). (8E,10E)-
7-FAR-8,10- 1 LB MR (10D, (10E,12E)-9-fd-10,12-+ /)\Tk ZJAH (1), (S-SRI HEE (12). 11-REIEAER (13).

1,2,4- =W (14) X HERER LR (15), 452 R 3-F AR LR FHE (16) 4- L3402 8y (17) 2-VR-1,4-XF K W (18D,
4-FEEHE-1 2- 1 (19). 4-FEFEZERY (20). [MEILFEFE 21D, JRILAEE (22). FHEMR (23). 4-FHE-3-FEILEFE 24).
24-TRRFEI-FHESEHEE (25). KBEE (26). [MFRFEZEFEE (27). B (28). BjFmE (29). FHIEHEAMER A (30).
FAREME B (L)-/MIMEEB (32). A3EH (33). JRIRFR-74-BHERE (34). 7T (35, &M 3-0-B-D-Fikk
HF-7-0-0-L-FRZHELF (36D 1LIZEH} 3-0-a-L- 25 HE-(1—6)-B-D-Hi & FE-(1—>2)-B-D-B & ¥HE (37). Jekl KK 7-0-B-D-HL kil
HERETF -4 O-[(a-L- B2 WEIE)-(1—>2)-B-D-FH E FETF (38D (R)-2-HFE Z3E-2H-1,2,3- =ME-4- SR RIS (39). 1-Z. P Ik-p-IE Ik
(40). 2-FRFEFIFIEME (41D, R (42). it AW 1 HRATY, WED 1~42 BN ERAERBEY 5
B3, &Y 13 BE%INH LPS 551 RAW264.7 4l NO (K4 RE, FHEMHIIKE (median inhibition concentration,

ICso) N (8.2140.17) pmol/L.
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Chemical constituents and anti-inflammatory activity of Atractylodes macrocephala
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Abstract: Objective To study the chemical constituents from the stems of Atractylodes macrocephala. Methods The chemical
constituents of 4. macrocephala were systematically isolated and purified by silica gel, sephadex LH-20 gel column chromatography,
semi-preparation HPLC and recrystallization method, and the structures of the compounds were identified by spectral analysis and
physicochemical properties. Meanwhile, anti-inflammatory activity of the compounds was evaluated by LPS-induced RAW264.7
macrophage model. Results A total of 42 compounds were identified as guaiannediol (1), 1-patchoulene-4a,7a-diol (2), 7B-hydroxy-
7-epi-a-eudesmol (3), 3-eudesmene-1p,7,11-triol (4), cespilamide C (5), linoleic acid (6), oleic acid (7), linolenic acid (8), (S)-coriolic
acid (9), (8E,10E)-7-ox0-8,10-heptadecadienoic acid (10), (10E,12E)-9-oxooctadeca-10,12-dienoic acid (11), (S)-coriolic acid methyl
easter (12), 11-hydroxyeicosanoic acid (13), benzenel,2,4-triol (14), 2-(4-methoxyphenyl)acetic acid (15), methyl 4-yhdroxy-3-
methoxyphenylacetate (16), 4-cthylcatechol (17), 2-bromo-1,4-hydroquione (18), 4-methylbenzene-1,2-diol (19), 4-nitrophenol (20),
m-hydroxybenzoic acid (21), protocatechoic acid (22), vanillic acid (23), 4-hydroxy-3-methoxypropiphenone (24), 2,4-dihydroxy-3-

Yks BEA: 2024-10-21
BEEWH: EXEARRFIEETINIE (82073992); A [E B3R LR S BFHEIH TRBHE (2023-12M-2-006)
EZEINY: THEEE, W RN RARLGYS . E-mail: millie@126.com
«BIE1EE: A0EME, BRI, MERRGWHFIT. E-mail: zmzou@implad.ac.cn
5k %, BIFFFER, WA MO RRZGYALS: . E-mail: tzhang@implad.ac.cn



* —* ﬁ 20254E1 H $56% $ 28 Chinese Traditional and Herbal Drugs 2025 January Vol. 56 No. 2 * 409 -

methylben zaldehyde (25), salicylaldehyde (26) ,3-hydroxybenzaldehyde (27), magnolol (28), fraxidin (29), cleomiscosin (30),
atractylochromene (31), (3)-kazinol B (32), schaftoslde (33), genistein-7,4"-O-B-D-diglucoside (34), rutinum (35), kaempferol 3-O-
B-D-sophoroside-7-O-a-L-rthamnoside (36), kaempferol 3-O-o-L-rhamnopyranosyl-(1 — 6)-B-D-glucopyranosyl-(1 — 2)-p-D-

glucopyranoside (37), kaempferol 3-O-a-L-rhamnopyranosyl-(1 = 6)-B-D-glucopyranosyl-(1 —2)-B-D-glucopyranoside (38), (R)-2-
propylhexyl-2H-1,2,3-triazole-4-carboxylate (39), 1-acetyl-p-carboxylate (40), 2-beno-thiazolol (41), and magnoflorine (42) from the

stems of 4. macrocephala, respectively. Conclusion Compound 1 is a new natural product and compounds 1—42 were isolated from
genus of Atractylodes for the first time. Compound 13 inhibited the release of NO in RAW264.7 cells induced by LPS with ICso value

of (8.21 £0.17) umol/L.

Key words: Atractylodes macrocephala Koidz.; sesquiterpenes; guaiannediol; 3-eudesmene-1f,7,11-triol; anti-inflammatory activity

HAR % B ERBHEY A AR Awractylodes
macrocephala Koidz. [F) TER 25, 377 T3 B
T AL AR A U FIRVE IR E AL GiAb 2 2K 254
A TR 2, HURH. E, MR, 3R,
B, BARNMER. RSAKEDR, HTHEIT
R BEAKIYS SR E R R TT R %2 M
AR, I “SEAREY CFRANBR
IR V2. BURZEF AR, AREASEES
WThge PLRAGUMIREEEAEDETER. AR TR
HEESHRG ROk, MRS, &
WHEHKIHE) T AR TT, SR
133 — RG2S G081 ARS8 AE T HAHT
FIHA B, AR AR 95% L EEFEEIET RSt
I3, 133 42 MEEY), 5 S E NI
( guaiannediol, 1)+ 1-8 Bl KM -4o,70- —FF (1-
patchoulene-4a,70-diol, 2). 7p-F&3&-a-Fz M EE (7B-
hydroxy-7-epi-a-eudesmol, 3). 3-F&H4#%5-1p,7,11-=
F% (3-eudesmene-1B,7,11-triol, 4). H#IEL % C
(cespilamide C, 5). JEHER (linoleic acid, 6)+ JH
f? (oleic acid, 7). a-YEHER (linolenic acid, 8.
(S)- T Z= W2 [(S)-coriolic acid, 9]. (8E,10E)-7-%&4X-
8,10- + L m = M PR [(8E,10F)-7-0x0-8,10-
heptadecadienoic acid, 10]. (10E,12E)-9-ff-10,12-1
J\BK — I 12 [(10E,12E)-9-oxooctadeca-10,12-dienoic
acid, 11]. (S-SR HBE [(S)-coriolic acid methyl
easter, 12]. 11-%23EE4EER (11-hydroxyeicosanoic
acid, 13). 1,24-ZX=P (benzenel,2 4-triol, 14).
XA FE IR 4R [2-(4-methoxyphenyl)acetic acid,
15]. 4-F2 JE-3- A L 0K 2118 F B (methyl 4-yhdroxy-
3-methoxyphenylacetate, 16). 4-ZFELRZE -y (4-
ethylcatechol, 17)+ 2-J&-1,4-XF 2K 1y (2-bromo-1,4-
18) . 4- H K -12- B (4
19) . 4-fFHE KW (4-
nitrophenol, 20). [AJFFEFKHEL (m-hydroxybenzoic

hydroquione ,

methylbenzene-1,2-diol ,

acid, 21). J&JLZPR (protocatechoic acid, 22). 7
R (vanillic acid, 23). 4-¥25E-3-H A FE A I (4-
hydroxy-3-methoxypropiphenone, 24). 2,4-_¥2%-
3- HOJE ZE OB ( 2,4-dihydroxy-3-methylben
zaldehyde, 25). /K#l% (salicylaldehyde, 26). [H]
BREFEE (3-hydroxybenzaldehyde, 27). /&AM
(magnolol, 28). MERNE (fraxidin, 29). BEAEZEA
e & A ( cleomiscosin , 30 ) . ¥ K & &
(atractylochromene, 31). (£)-/NMAMEE B [(£)-
kazinol B, 32]. A2 H (schaftoslde, 33). HuklA
= -74- X Hl & BE HF ( genistein-7,4"-O-B-D-
diglucoside, 34). /] (rutinum, 35). lIZ%fy 3-
O-B-D-FLFEF-7-0-0-L- R Z Wi (kaempferol 3-0-B-
D-sophoroside-7-O-a-L-rhamnoside, 36). 1125} 3-
O-a-L- 2= B -(1 — 6)-B-D- " %) i -(1 —2)-B-D-Hi %
BEH [kaempferol 3-O-a-L-rhamnopyranosyl-(1— 6)-
B-D-glucopyranosyl-(1 — 2)-B-D-glucopyranoside ,

37]s BeBERER 7-0-B-D-ME A S5 H -4 -O-[(a-L- 5
ZE W JE)-(1—2)-B-D-Hil % Bi# £ [kaempferol 3-O-a-L-
rhamnopyranosyl-(1 — 6)-B-D-glucopyranosyl-(1 —2)-
B-D-glucopyranoside, 38]. (R)-2-N 3 2. %&-2H-1,2,3-
— WA FRIRNE [(R)-2-propylhexyl-2H-1,2,3-triazole-
4-carboxylate, 39]. 1-ZBEEZE-B-HEMk (1-acetyl--
carboxylate, 40 ). 2-%i 3& K I EME (2-beno-thiazolol,
41). AR=4EHH, (magnoflorine, 42). (L&Y 1~5 4
fEEmi R EY), 6~13 NIEMRENEY), 14~
27 AMBRENEY, 28 NARNERFUAEY, 29~31
NEGRFNE), 32~38 AR Y, 39~42
NAEDRAAED . EDD 1 F RN, Btk
EYIE IRMZBEY) T B R M e B EE
(1] 42 MEAEY), it i5 % BE (lipopolysaccharide , LPS)
PN E VR RAW264.7 fRSMERL, 4T
THRIEVEVEAL, (&Y 13 a4 LPS 1Y
RAW264.7 4ii s NO FIZE R, RIL—%E PTG,
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L H A1) BF (median inhibition concentration, ICso)
fE~ (8.21%0.17) pumol/L.
1 {XE5HH

Bruker AM 600 U AZ LRI (f5[E Bruker 2
F]); YMC-Pack ph 4%, YMC-Pack ODS-A {4
R (250 mmX 10 mm, 5 pm, HZA YMC A#);
Waters 2535 %4 semi-PHPLC (Fit & 2489 %! UV #5:illl
7%, EE Waters A F]D; IS AR (B BilHFE
T ) R O RS GFasa(F S T .
EIEEE., 285 (3£E Thermo Fisher A F]); M
A A4l BT s BX63 BB B R
fsE CHA Olympus A F]D; i H1 42 D REREHR (X
([ Biotek A#]); NO MR & (hFEE AR
], #5 0110202003250 fR4-1iE (3£ Gibeo
AT, L5 10099-141); DMEM Fifik; 73 (£
Gibco A A, 5 11965-092); #i ZE K44 (3£ H Sigma
], fit'5 50-02-2); LPS (£ Sigma A, it
5 057M4013V).

FIARMRZET 2017 4 11 AW A 22808 = M i
Zititity, & E R B2 AT 5T AR A
R REENFERERBEY AR A
macrocephala Koidz. 1] T R 25 . B FF b5 A
(1002280003) A7 T H [ P 2R} 7 e 245 FH AR Y0t
FoAT I KA 24 S
2 HE
21 EESEH

HARTIERZE (100 kg) MEATETE, H 95%
CTEINFA RS 3 Ik, G IFRBOR, IR AE1S
RE 10kg. KHREIM/KIEE G H A M B L0
FNE T B GHEAT R, 154 BB A7 (600 g,
BE PR CL B8R4 (500 ) FIIE T EERAL (920 g).

TR R AT AT R AR AT € 40 2, DA Vi Tk -
R 2.l (100 © 0~0 : 100) BHEEEEM, Bt TLC &
FHAUR 2] 5 M4 (Fr. A1~AS5) . Fr. A2 (260
g) LRERAEEIE S, DiAEE-TNEY (100 0~
0:100) BEEEENL, BT TLC & IR 2152 5
MG (Fr.A2.1~A2.5). Fr.A23 (102g) &k
Je Ak i 3 25, LA gl (100 1 0~0 1 100)
FEEEBEML, @ TLC &AL RE] 6 /AN
7y (Fr.A2.3.1~A23.6). Fr.A23.4 (36g) &NE
TR AL I 45 &2 H)4 HPLC (95%Z. ) Bibd
Y6 (30mg). 7 (24mg). Fr.A2.5 (28¢g) &HEfE
FEEIE 5, DUAHEE-PIEE (100 © 0~0 : 100D #

FEdeli, it TLC A IR 53] 7 AR5
(Fr. A2.5.1~A2.5.7). Fr.A2.5.5 &id & 45 5 71545
FLE9 8 (200 mg). Fr. A2.5.7 A Sephadex LH-
20 HERHE A, DLE-HEE (1 D 2 EE2Es
Y2 (6mg) 14 (8mg). Fr.A4 (60g) LHEMRKE
R ey, DUATHEE-BEER 2.0 (20 1 1~0 1 100)
FEEEGENL, JEid TLC &AL 53] 4 /NEHR
4y (Fr.A4.1~A4.4). Fr.A43 (25g) & ErER 4l
13454 2] % HPLC (65%Z.015) 34L& 4 3 (10
mg). Fr. A5 (40g) & KRERFRAMNIFE S V%
HPLC (70%Z 05 34EY 1 (50 mg).

BE R £ Te S 2R A (i 40 B39, LA Yol k-
R 2.1 (100 © 0~0 : 100D BEFEVEM, B TLC &
FEABLR 7> 733 10 MiLs> (Fr. BI~B10). Fr. BS
(15g) A ig 5, Doaimmi-iaEE (100 :
0~0 : 100> BHREEBEML, it TLC & AR 7715
F 9 M4 (Fr.B5.1~B5.9). Fr.B5.2 £l 4%
HPLC (50%Z. %) A4 9 (10mg). 10 (5mg)
#1113 (20mg). Fr. B5.3 #47 Sephadex LH-20 # £
ik, DL SR BRI, 158 6 NI (Fr.
B5.3.1~B5.3.6). Fr. B5.3.2 &F#4% HPLC (77%
) B4 39 (10 mg). Fr. B5.3.6 £&2F44%
HPLC (50% ) 34545 (10mg). Fr.B5.5 &
Haffil] & HPLC (70%Z. 1) 34654 18 (Tmg). 20
(14mg). 32 (5mg) F140 (16 mg). Fr.B5.7 &3
il HPLC (60% I 54654 19 (Tmg). 25 (2
mg). Fr. B5.8 4T Sephadex LH-20 i, P&
Pi-FEE (10D ARG, 1529 M5 (Fr.
B5.8.1~B5.8.9). Fr.B5.8.2 i 45 kB b &
)23 (21 mg). Fr.B5.8.3 42}-#i% HPLC (60%H
i) 1540 &4) 24 (2mg) . Fr. B5.8.5 42 2F-414% HPLC
(65%Z ) 546a4 29 (15mg). 30 (3mg) 131
(5mg). Fr. B5.9 1T Sephadex LH-20 #E &%, DA
ST LD NEFIBERL, 152 9 AN 55 (Fr.
B5.9.1~B5.9.9). Fr. B5.9.3 £&}#i4 HPLC (65%
) BbE 11 (15me). 12 (2mg). 21 (3mg)
F122 (3 mg). Fr. B5.9.4 &4 HPLC (60%H
) 54050 16 (4mg)- 28 (1.5mg) A 41 (2 mg).
Fr. B5.9.5 £l % HPLC (70%Z.0%) 31654 26
(4 mg). Fr.B5.9.6 £&:il# HPLC (60%ZJiE) 1%
thEW 17 (4mg). Fr.B5.9.7 &34 HPLC (70%
I 1Bk E 27 (Smg). Fr.BS (65g) LRERFE
sy 8, DUATHEE-BERR 2.8 (20 0 1~0 1 100)
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BREESENL, 8T TLC & HMLLR 152 4 NI
4y (Fr.B8.1~B8.4)., Fr.B82 (17g) £ ODS 4
i, FH 10%-. 20%- 30%- 40%-. 50%- 100% F EZE
i, 7557 5 A4 (Fr. B8.2.1~B8.2.5). Fr. B8.2.1
2P % HPLC (70%Z.16) 134654 14 (5 mg)
15 (14 mg)-.

IE T EESHALEEAT D101 RFLIR BB A € 2
B, KR 10%. 30%. 60%. 90%. 100% 2.k
i, 7554 M4y (Fr.C1~C4). Fr.C2 (96g) &
MCI H 3, B 5% 15%- 30%- 50%- 95%- 100%
HEESE, 133807 6 AN (Fr. C2.1~C2.6). Fr.
C2.3 (20g) £ ODS # ik, H 25%. 30%-. 40%-
50%- 70%- 70%- 80% FHELVEML, 33T 5 ANH
(Fr. C2.3.1~C2.3.5), Fr. C2.3.1 Z:2F-#i|% HPLC (20%
HIEE) 1946590 37 (23 mg)- 38 (6mg) Fl142 (5mg).
Fr.C2.3.2 Z:2F41145 HPLC (18%HEE) EL&41 33 (3
mg). 34 (6mg) 136 (15mg). Fr.C2.3.3 ZF %
HPLC (22%MHlE) 5465 35 (12 mg).
2.2 TEMENR

KH LPS 55/ E WG4 RAW264.7 #:7,
WAL & 0 B B 2 NE . BUX AR KO
RAW264.7 41 LA 2 X 106 Ay /mL #7096 FLE A+,
CO MM B/ b %% 24 h, R E XL, AL
(LPS 10ng/mL). %3245 (A4 50+ 25 pmol/L) 4,
PLHBZERFA (10 pmol/L) A PFHPEXTHE, BRxdHEZH 4,
TR AN S LA 254N LPS %5, S48 254 HimA
FHR 24, 1E CO MMuiF BAE 3% 24h 2 5, T
BX 50 pL _E3EWEHR 96 L, Z» B Griess
1 fl Griess I1 % 50 uL, #ZK LR 10 min 7857
51, FEEFRX 540 nm FEAALN 2 B FLBOLE (D
8, ERiERaEth &t H HAaEfL NO & & . A
B3 ANEAL, SEITAT 3, SERBUPEIME. e
Xt NO #iil =%, REGHEWX LPS %
RAW264.7 724 NO HI40ill i % (median inhibition
concentration, ICsg)o

N 2R = (42— A1)/(A2— Ao)
Aov Avy A4 BIRRTIRZL. Ziel. RERIZEEY A {1
3 #R
3.1 LT

&M OMRY). HR-ESI-MS m/z: 221.190 5
[M-+H—H,0]" GiHHAH 221.190 6, CisHps0), 454
NMR HHEHEN H 51 208 CisHaeOar AHFISE 3,
1D NMR & HSQC #ER/RHEH 4 MHEK (¢

31.0,25.1,20.3,20.1); 5 MGk (5c 37.4, 30.8,
29.1,27.0,25.3), ¥JM sp 24k 2 MR EEGR (¢
53.5, 52.8), YN spP FeAbli; 4 NEEK, BLEE 2
sp> Tk (dc 82.5, 74.9) F1 2 A sp? 4Bk (5¢c 131.4,
126.2), PLEXUEE F BEIAMIRNE A 1, SRt &9
3 EMHARE 2 N &

1D NMR £l HMBC {55 AJ i — e H 45 14
f—2tE (£ 1AE 1D: H-1 5 C-3/C-6/C-9/C-10,
H,-2 5 C-4/C-5, H,-3 5 C-1/C-5/C-15, Hx-6 5 C-
1/C-4/C-8/C-11, H-8 5 C-5/C-6/C-10/C-11, H2-9 5
C-1/C-14, Hs-12 5 C-7/C-11/C-13, Hs-13 5 C-7/C-
11/C-12, Hs-14 5 C-1/C-9/C-10, Hi-15 5 C-3/C-
4/C-5 [f) HMBC AHRAG SHIEE 7 1 A JLAL)ISTIF3A
PR BB A ek 4544 C-7 (5c 131.4), C-11 (d¢
126.1) B2 RAEIE ] 7 XA 1 IfEAE; C4
(0c 82.5), C-10 (6c 74.9) HIMLZHAIFEAEIESL T 2
FRIEM AT B AR 5 SOk iRoE — ),
WS ENAEY 1 A AL E R AIARE — ok, #
it scifinder K &R INA AV E IRAE N RIR=HHk
SRR, SHILE 2.

WEY 2: LEMAIRY). 'TH-NMR (600 MHz,
CDCls) d: 5.06 (1H, d, J=2.5 Hz, H-2), 2.51 (1H, brd,
J =159 Hz, H-3a), 2.37 (1H, dd, J = 15.9, 2.5 Hz, H-
3b), 2.80 (1H, ddt,J=11.9, 8.2, 2.0 Hz, H-5), 1.75 (1H,
td, J=11.9, 2.0 Hz, H-6a), 1.61 (1H, dd, J=11.9, 8.2
Fz1 LEY189'H- F1BC-NMRELHE (600/150 MHz, CDCls)

Table 1 'H- and 3C-NMR spectroscopic data for

compound 1 (600/150 MHz, CDCls)

WAL oc, type SH
1 528, CH 266 (m)
2 253,CHz 1.85(m), 1.53 (m)
3 374,CH: 1.72(m)
4 825,C
5 535,CH
6
7
8
9

1.73 (m)
29.1,CH, 2.43(dd, J =12.9, 2.6 Hz), 1.49 (m)

131.4,C

27.0, CH,

30.8, CH>
10 749,C
11 126.2,C
12 20.3,CHs
13 20.2, CHs
14 310, CHs

15 25.1,CHs

2.68 (m), 1.98 (m)
2.07 (m), 1.54 (m)

1.70 (s)
1.69 (5)
1.15 (s)
1.35 (s)
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El1 L& 1 /9K%E HMBC 18X
Fig.1 Key HMBC correlations of compound 1

2 EY 1SN
Fig.2 Structure of compound 1

Hz, H-6b), 1.87 (1H, m, H-8a), 1.66 (1H, td, J = 13.2,
4.8 Hz, H-8b), 1.82 (1H, tdd, J = 13.2, 4.8, 2.0 Hz, H-
9a), 1.48 (1H, ddd, J = 13.2, 9.7, 4.8 Hz, H-9b), 0.67
(3H, s, H-12), 0.91 (3H, s, H-13), 1.01 (3H, s, H-14),
1.28 (3H, s, H-15); '3C-NMR (150 MHz, CDCl5) §:
150.3 (C-1), 115.2 (C-2), 49.1 (C-3), 81.4 (C-4), 51.5
(C-5), 34.5 (C-6), 81.8 (C-7), 35.0 (C-8), 33.8 (C-9),
46.8 (C-10),46.9 (C-11),17.3 (C-12), 18.5 (C-13), 16.9
(C-14), 25.5 (C-15). VL E30HE 5 SClR R g FE A —
U0, WA 2 N - AR -4, To- .

thE&Y 3. LEMARY . HR-ESI-MS m/z:
261.182 2 [M + Na]* il & i 261.182 53,
C15H2602Na), ﬁ?ﬁ Ci5H26025 "H-NMR (600 MHz,
CDCLs) 6: 1.37 (2H, m, H-1), 2.08 (1H, m, H-2a), 1.97
(1H, m, H-2b), 5.33 (1H, dd, J= 3.3, 2.5 Hz, H-3), 2.29
(1H, m, H-5), 1.73 (1H, m, H-6a), 1.33 (1H, m, H-6b),
1.73 (1H, m, H-8a), 1.51 (1H, m, H-8b), 1.45 (1H, dd,
J=13.4, 4.4 Hz, H-9a), 1.29 (1H, m, H-9b), 1.24 (6H,
s, H-12, 13), 0.75 (3H, s, H-14), 1.58 (3H, s, H-15);
3C-NMR (150 MHz, CDCl) d: 37.5 (C-1), 23.0 (C-2),
121.5 (C-3), 134.9 (C-4), 41.2 (C-5), 29.2 (C-6), 75.7
(C-7),27.0 (C-8), 35.8 (C-9), 32.1 (C-10), 76.7 (C-11),
24.8 (C-12, 13), 14.7 (C-14), 21.3 (C-15). LA E¥¥E
g R A, M a3 08 18-
He-o-FE B

&Y 4: LEAWMIRY . HR-ESI-MS m/z:
277.178 0 [M + Na]* (it & {8 277.178 0,

C1sH2603Na), 7372 Ci5Ha603. 'H-NMR (600 MHz,
CDCls) 6: 3.61 (1H, dd, J = 10.2, 6.5 Hz, H-1), 2.33
(2H, m, H-2a, 5), 1.97 (1H, m, H-2b), 5.31 (1H, d, J =
2.4 Hz, H-3), 1.74 (2H, m, H-6a, 9a), 1.43 (2H, m, H-
6b, 9b), 1.68 (1H, dd, J=13.9, 4.7 Hz, H-8a), 1.59 (1H,
m, H-8b), 1.27 (6H, s, H-12, 13), 0.74 (3H, s, H-14),
1.58 (3H, s, H-15); '3C-NMR (150 MHz, CDCL3) §:
76.1 (C-1), 32.4 (C-2), 120.0 (C-3), 135.3 (C-4), 41.1
(C-5), 28.8 (C-6), 75.8 (C-7), 26.6 (C-8), 30.8 (C-9),
37.3(C-10),75.6 (C-11),25.0 (C-12),24.9 (C-13), 8.6 (C-
14), 21.0 (C-15). LA B2 5 SCifhoE A — 3502,
W EWEY) 4 4 3-KrHiE-1B,7,11- =%

&Y 5. AtiE K. HR-ESI-MS m/z:
334.216 2 [M+H]" (iH5HA{H 334.2165, C23HasNO),
ﬁ’%fﬁ C23H27NOO 1H-NI\/IR (600 MHZ, CD3OD) o:
1.48 (1H, m, H-1a), 1.38 (1H, m, H-1b), 1.58 (2H, m,
H-2), 2.34 (1H, m, H-3a), 2.02 (1H, m, H-3b), 2.17
(1H, m, H-5), 2.61 (1H, dd, J = 16.7, 3.9 Hz, H-6a),
2.46 (1H, m, H-6b), 5.29 (1H, s, H-9), 1.84 (3H, s, H-
13), 0.80 (3H, s, H-14), 4.88 (1H, s, H-15a), 4.65 (1H,
s, H-15b), 3.77 (2H, t, J = 7.5 Hz, H-1"), 2.83 (2H, t,
J=17.5Hz,H-2",7.17 (2H, d,J= 6.6 Hz, H-4',8"), 7.19
(2H, d, J=6.6 Hz, H-5",7"), 7.26 (1H, d, J = 6.6 Hz, H-
6):; 3C-NMR (150 MHz, CD;OD) d: 40.3 (C-1), 24.3
(C-2), 37.3 (C-3), 150.1 (C-4), 49.5 (C-5), 23.1 (C-6),
141.8 (C-7), 138.3 (C-8), 122.9 (C-9), 38.9 (C-10),
172.9 (C-12), 124.7 (C-11), 8.2 (C-13), 18.6 (C-14),
107.6 (C-15), 42.0 (C-17), 36.1 (C-2'), 140.3 (C-3,
130.1 (C-4', 8, 129.5 (C-5", 7", 127.5 (C-6"). LA
T EHE 5 SCRR R IE A — B, WO A S 14
R4 8 Jy Mtz C.

&Y 6: TtaiikY. '"H-NMR (600 MHz,
CDCls) d: 2.35 (2H, t, J = 7.5 Hz, H-2), 1.63 (2H, m,
H-3), 1.30 (14H, m, H-4~7, 15~17), 2.05 (4H, q, J =
7.0 Hz, H-8, 14), 5.35 (4H, m, H-9, 10, 12, 13), 2.77
(2H, t, J = 6.8 Hz, H-11), 0.89 (3H, t, J = 6.8 Hz, H-
18); *C-NMR (150 MHz, CDCl3) d: 179.9 (C-1), 34.1
(C-2), 24.8 (C-3), 29.2 (C-4), 29.2 (C-5), 29.3 (C-6),
29.7 (C-7), 27.4 (C-8), 130.2 (C-9), 128.0 (C-10), 25.8
(C-11), 1282 (C-12), 130.4 (C-13), 27.3 (C-14), 29.5 (C-
15), 31.7 (C-16), 22.7 (C-17), 14.2 (C-18). VL F%iE S
SCHRFRE FEA—FY, HEE R EY) 6 NTHIR

&Y 7. LR, '"H-NMR (600 MHz,
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CDCls) 6: 2.35 (2H, t, J = 7.5 Hz, H-2), 1.29 (20H, m,
H-4~7, 12~17), 2.00 (4H, m, H-8, 11), 5.34 (2H, m,
H-9, 10), 1.63 (2H, m, H-13), 0.88 (3H, t, J = 6.7 Hz,
H-18); BC-NMR (150 MHz, CDCls) d: 179.8 (C-1),
34.1 (C-2), 24.8 (C-3), 29.2~29.9 (C-4~7, 12~15),
27.4(C-8),129.9 (C-9), 130.2 (C-10),27.3 (C-11), 32.1
(C-16), 22.8 (C-17), 14.3 (C-18). LA E%dE 5 CiHikR
TEHEAR—F), b &9 7 R .

&Y 8: LRY. '"H-NMR (600 MHz,
CDCls) d: 2.35 (2H, t, J = 7.5 Hz, H-2), 1.63 (2H, m,
H-3), 1.28 (8H, m, H-4~7), 2.07 (4H, m, H-8, 17),
5.37 (6H, m, H-9, 10, 12, 13, 15, 16), 2.81 (4H, m, H-
11, 14),0.98 3H, t, J= 5.0 Hz, H-18); 3C-NMR (150
MHz, CDCL3) d: 179.6 (C-1), 34.1 (C-2), 24.8 (C-3),
29.2 (C-4, 5),29.3 (C-6), 29.7 (C-7), 27.4 (C-8), 130.4
(C-9), 127.9 (C-10),25.7 (C-11), 128.4 (C-12, 13),25.8
(C-14), 127.3 (C-15), 132.1 (C-16), 20.7 (C-17), 14.4
(C-18). LA 3 5 Sk iRE A — 500, Szt
H1 8 7 a-THER .

WA 9: HEHW A T30 CisH3203. 'H-NMR
(600 MHz, acetone-de) 0: 2.27 (2H, t, J= 7.5 Hz, H-2),
1.62 (2H, m, H-3), 1.30 (8H, m, H-4, 5, 6, 7), 2.18 (2H,
q, J=7.0 Hz, H-8), 5.37 (1H, dt, J = 10.8, 7.6 Hz, H-
9), 5.97 (1H, t, J = 10.8 Hz, H-10), 6.51 (1H, dd, J =
15.2, 11.1 Hz, H-11), 5.66 (1H, dd, J=15.2, 6.3 Hz, H-
12), 4.09 (1H, dt, J=13.2, 6.3 Hz, H-13), 1.53 (2H, m,
H-14), 1.32 (6H, m, H-15~17), 0.87 (3H, t,J= 7.5 Hz,
H-18); '3C-NMR (150 MHz, acetone-ds) 6: 177.7 (C-
1), 34.4 (C-2), 23.4 (C-3), 28.3 (C-4~6), 30.4 (C-7),
26.0 (C-8), 132.0 (C-9), 129.4 (C-10), 125.2 (C-11),
138.6 (C-12), 72.3 (C-13), 38.5 (C-14), 25.8 (C-15), 32.7
(C-16),23.4 (C-17), 14.4 (C-18). VL it Hied 5 ik
ROEIEA—FOT, BENEMIN ()-SR,

EY 10 TEMIRY . HR-ESI-MS m/z:
317.209 2 [M + Nal]* (it & {4 317.208 7,
CisH3003Na), 7313 CisH3003. '"H-NMR (600 MHz,
CD;0D) §: 2.31 (2H, t, J= 7.5 Hz, H-2), 1.62 (2H, m,
H-3), 1.34 (2H, m, H-4), 1.62 (2H, m, H-5), 2.59 (2H,
t,J=7.5 Hz, H-6), 6.10 (1H, d, J= 15.6 Hz, H-8), 7.20
(1H, dd, J=15.6, 10.8 Hz, H-9), 6.23 (1H, dd, J = 15.6,
10.8 Hz, H-10), 6.51 (1H, dt, J = 15.6, 6.3 Hz, H-11),
2.21 (2H, m, H-12), 1.47 (2H, m, H-13), 1.32 (2H, m,
H-14), 1.34 (4H, m, H-15, 16), 0.91 (3H, t, J= 7.0 Hz,

H-17), 3.62 (3H, s, H-18); '3C-NMR (150 MHz,
CD;0D) ¢: 176.0 (C-1), 34.8 (C-2), 26.0 (C-3), 30.1
(C-4), 25.4 (C-5), 41.0 (C-6), 204.0 (C-7), 128.8 (C-8),
145.3 (C-9), 130.1 (C-10), 147.3 (C-11), 34.1 (C-12),
29.8 (C-13),30.1 (C-14), 23.6 (C-15),32.6 (C-16), 14.3
(C-17), 52.0 (C-18). LA_L-J il 5 SOk R A
— U8, A 10 v (8E,10E)-7-54X-8,10-+
Lk MR -

tEW 1. TR Y . HR-ESI-MS m/z:
317.2074 [M + Na]* C it % {6 317.208 7,
C18H3003Na), ﬁj\%ﬁ C13H3003o 1H-NI\/IR (600 MHZ,
CD;0D) d: 2.20 (2H, t, J = 6.7 Hz, H-2), 1.59 (4H, m,
H-3, 7), 1.33 (12H, m, H-4~6, 15~17), 2.59 (2H, t,
J=17.4Hz, H-8), 6.11 (1H, d, J = 15.2 Hz, H-10), 7.22
(1H, dd, J = 15.2, 10.8 Hz, H-11), 6.26 (2H, m, H-12,
13), 2.04 (2H, m, H-14), 0.89 (3H, t,J= 6.9 Hz, H-18);
BC-NMR (150 MHz, CD;0D) d: 176.1 (C-1), 34.2 (C-
2), 25.4 (C-3), 29.8 (C-4, 5), 30.3 (C-6), 23.6 (C-7),
40.9 (C-8), 203.9 (C-9), 128.8 (C-10), 145.4 (C-11),
130.2 (C-12), 147.4 (C-13), 32.6 (C-14), 30.4 (C-15),
30.6 (C-16), 23.6 (C-17), 14.3 (C-18). LA kit
5 SR AR — 20, et & 11 8 (10E,12E)-
9-fi-10,12-1 )\ ik I -

&Y 12 TTEHRY . HR-ESI-MS m/z:
333239 6 [M + Na]* (it % {8 333.240 0,
CioH3403Na), 7313\ C19H3403. 'H-NMR (600 MHz,
CD;OD) 6: 2.31 (2H, t, J = 7.4 Hz, H-2), 1.60 (2H, m,
H-3), 1.36 (14H, m, H-4~7, 15~17), 2.20 (2H, m, H-
8), 5.40 (1H, m, H-9), 5.95 (1H, t, J = 11.1 Hz, H-10),
6.50 (1H, dd, J = 15.2, 11.1 Hz, H-11), 5.62 (1H, dd,
J=152,6.8 Hz, H-12), 4.07 (1H, dd, J=13.2, 6.8 Hz,
H-13), 1.47 (2H, m, H-14), 0.92 (3H, t, J = 6.5 Hz, H-
18),3.65 (3H, s, H-1"); '3C-NMR (150 MHz, CD;0D)
5: 174.4 (C-1), 34.8 (C-2), 26.0 (C-3), 30.2 (C-4), 30.1
(C-5), 30.0 (C-6), 30.7 (C-7), 28.5 (C-8), 132.9 (C-9),
129.9 (C-10), 127.1 (C-11), 141.8 (C-12), 74.2 (C-13),
38.4(C-14),26.3 (C-15),32.9 (C-16),23.7 (C-17), 11.1
(C-18), 53.3 (C-1"). L3 e s 5 ki E A
— 20, Kb AW 12 N (S)-T R HAE .

EW13: AR A (FEE . HR-ESI-MS
m/z: 351.284 6 [M+Na]* (it % {4 333.240 0,
C20H4003Na), 4373 Ca0Ha003. '"H-NMR (600 MHz,
DMSO-de) 6: 2.15 (2H, t, J= 7.5 Hz, H-2), 1.61 (2H,
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m, H-3), 1.35 (30H, m, H-3~9, 12~19), 1.46 (2H, m,
H-10), 5.20 (1H, m, H-11), 0.85 (1H, t, J = 6.9 Hz, H-
20), 11.91 (1H, brs, OH-1); '3C-NMR (150 MHz,
DMSO-d) 5: 174.5 (C-1), 37.3 (C-2), 33.7 (C-3), 69.4
(C-11), 13.9 (C-20) LA 3wl e b5 Sk 36 A
—3R, Kl S 13 N 11-FR I AR

&Y 14: AR A. 'H-NMR (600 MHz,
CD;0D) 6: 7.65 (1H, d, J=2.7 Hz, H-3), 7.68 (1H, dd,
J=18.7,2.7 Hz, H-5), 6.86 (1H, d, J = 8.7 Hz, H-6);
BC-NMR (150 MHz, CD;OD) 6: 141.8 (C-1), 146.6
(C-2), 111.5 (C-3), 153.7 (C-4), 117.7 (C-5), 115.5 (C-
6). LA EER S ORI E S A — 522, e iEY
14 4 1,2,4- 7K =,

&Y 15: AR A. 'H-NMR (600 MHz,
CDCls) d: 6.76 (2H, d, J = 8.4 Hz, H-2, 6), 7.13 (2H, d,
J = 8.4 Hz, H-3, 5), 3.56 (2H, s, H-7), 3.70 (3H, s, H-
9); 13C-NMR (150 MHz, CDCl3) 6: 126.0 (C-1), 115.6
(C-2, 6), 130.6 (C-3, 5), 154.9 (C-4), 40.4 (C-7), 172.9
(C-8),52.3(C-9). LA %04 5 SC iRk FE A — 523,
YA 15 T R EIER 1R

& 16: HEEA. HR-ESI-MS m/z: 197.095 5
[M+H]" GHEAE 197.081 3, CioHi304), 43 Fil
Ci0H1204. 'H-NMR (600 MHz, CDs0D) §: 6.84 (1H,
d, J=2.0 Hz, H-2), 6.73 (1H, d, J = 8.0 Hz, H-5), 6.67
(1H, dd, J = 8.0, 2.0 Hz, H-6), 3.54 (2H, s, H-7), 3.83
(3H, s, 3-OCH3), 3.67 (3H, s, H-1"); '3C-NMR (150
MHz, CD;OD) ¢: 126.2 (C-1), 116.2 (C-2), 147.5 (C-
3), 148.3 (C-4), 114.1 (C-5), 113.8 (C-6), 41.2 (C-7),
56.3 (3-OCHs), 52.4 (C-1'). LA it 5 S0 mkai
AR, S a) 16 N 4-525E-3-F4
FOR TS

AW 17 EEKA. HR-ESI-MS m/z: 139.074 9
[M+H]" GHEAE 139.075 4, CsHi02), 1R
CsH1002. 'H-NMR (600 MHz, CD;0D) §: 6.61 (1H,
d, J=2.1 Hz, H-2), 6.65 (1H, d, J = 8.0 Hz, H-5), 6.48
(1H, dd, J = 8.0, 2.1 Hz, H-6), 2.47 (2H, q, J = 7.6 Hz,
H-7), 1.15 (3H, t, J = 7.6 Hz, H-8); *C-NMR (150
MHz, CD;0D) ¢: 137.2 (C-1), 119.9 (C-2), 146.1 (C-
3), 144.0 (C-4), 116.2 (C-5), 115.9 (C-6), 29.2 (C-7),
16.5 (C-8). LA B il #idl 5 STk i FE AR — >,
WAL S 17 HIS5 K 558N 4- L EARR

&Y 18: FotalElA, HR-ESI-MS m/z: 188.108 9
[M+H]" GHE{E 188.955 0, CsHeBrO:), 213

CsHsBrO;. 'H-NMR (600 MHz, DMSO-ds) &: 6.49
(1H, d, J=2.8 Hz, H-3), 6.60 (1H, dd, J=8.7, 2.8 Hz,
H-5), 6.73 (1H, d, J = 8.7 Hz, H-6); BC-NMR (150
MHz, DMSO-de) 6: 151.9 (C-1), 108.1 (C-2), 119.7 (C-
3), 145.7 (C-4),117.8 (C-5), 116.1 (C-6), 138.7 (C-5),
117.4 (C-6)o LA F3 sl B 15 SOk E 36 A — 55200,
YR B 18 R 2-1R-1,4-5F 2K ).

&M 19 HE kK. HR-ESI-MS m/z:
125.060 3 [M+H]" (715H1H 125.059 8, C7Hy02),
73 ¥ 3 C7Hs0,. 'H-NMR (600 MHz, CD;0D) 6: 6.58
(1H, d, J=2.1 Hz, H-3), 6.45 (1H, dd, J = 8.4, 2.1 Hz,
H-5), 6.62 (1H, d, J=8.4 Hz, H-6), 2.17 (3H, s, H-7);
BC-NMR (150 MHz, CD;OD) 6: 143.6 (C-1), 146.0
(C-2), 116.2 (C-3), 130.2 (C-4), 121.1 (C-5), 117.1 (C-6),
20.8(C-7)o LA bl it 5 it F A — 327, %
SEWAY) 19 N 4-FHEZR-1,2- 7,

a1 20: HEEKAK. HR-ESI-MS m/z: 138.019 4
[M—H] GiFEAE 138.019 6, CsH4NO3), 7313k
CsHsNOs. 'H-NMR (600 MHz, CD;OD) §: 6.78 (2H,
d, J=8.0 Hz, H-2, 6), 8.09 (2H, d, /= 8.0 Hz, H-3, 5);
I3C-NMR (150 MHz, CDs0D) 6:138.7 (C-1), 125.8 (C-
2,6), 115.9 (C-3, 5), 167.0 (C-4). VL P REREE 5
BRFRIE FE AR — 228, BE A 20 A 4-TH KT

& 21 O, HR-ESI-MS m/z: 139.03 96
[M+H]" (iF51H 139.039 0, C/H,03), 4Tk
C7Hs03. 'H-NMR (600 MHz, CD;0D) 6: 6.77 (1H, t,
J=2.1Hz, H-2), 6.77 (1H, dd, J = 7.9, 2.1 Hz, H-4),
7.26 (1H, t, J =7.9 Hz, H-5), 7.82 (1H, dd, J= 7.9, 2.1
Hz, H-6); 3C-NMR (150 MHz, CD;OD) §:133.7 (C-
1), 117.1 (C-2), 162.3 (C-3), 118.9 (C-4), 131.6 (C-5),
120.2 (C-6), 176.3 (C-7). LA LI EHHE 5 kg
BRI, KA 21 NEREIRHR.

& 22: FBKAK. HR-ESI-MS m/z: 155.080 8
[M+H]" CiF51H 155.034 4, C;H,04), 73
C7H¢O4. 'H-NMR (600 MHz, DMSO-ds) 6: 7.33 (1H,
d, J=2.1 Hz, H-2), 6.76 (1H, d, J= 8.2 Hz, H-5), 7.27
(1H, dd, J = 8.2, 2.1 Hz, H-6); 3C-NMR (150 MHz,
DMSO-ds) 6: 121.9 (C-1), 116.5 (C-2), 150.0 (C-3),
144.9 (C-4), 121.7 (C-5), 115.2 (C-6), 167.4 (C-7). LA
B R 5 SRR R AR — B0, e A 22
FFE LA .

&) 23: TLEEHIREA (R EE . HR-ESI-MS
m/z: 167.034 7 [M—H] (i151E 167.0349, CsH705),



* —* ﬁ 20254E1 H $56% $ 28 Chinese Traditional and Herbal Drugs 2025 January Vol. 56 No. 2 *415 -

73 CsHsOs. 'H-NMR (600 MHz, acetone-ds) o:
7.56 (1H, d, J= 1.9 Hz, H-2), 6.90 (1H, d, J = 8.2 Hz,
H-5), 7.59 (1H, dd, J= 8.2, 1.9 Hz, H-6), 3.91 (OCH3-
4); BC-NMR (150 MHz, acetone-ds) 6:123.0 (C-1),
115.6 (C-2), 148.2 (C-3), 152.2 (C-4), 113.5 (C-5), 124.9
(C-6), 167.6 (C-7), 56.4 (4-OCH3). LA EJitHE 5
BRIE A BB, BE G 23 AEHEIR.

&Y 24: REOKH K. HR-ESI-MS m/z:
181.084 3 [M+H]" (i151E 181.0859, CioH1:03),
ﬁ}%ﬁ C10H1203o 1H-NI\/IR (600 MHZ, CD3OD) o:
7.52 (1H, d, J = 2.0 Hz, H-2), 6.84 (1H, d, J= 8.0 Hz,
H-5), 7.55 (1H, dd, J = 8.0, 3.2 Hz, H-6), 2.99 (2H, q,
J =173 Hz, H-8), 1.16 3H, t, J = 7.3 Hz, H-9), 3.89
(3H, s, 3-OCH3); 3C-NMR (150 MHz, CD;OD) o:
130.3 (C-1), 116.4 (C-2), 149.6 (C-3), 152.4 (C-4),
110.3 (C-5), 124.5 (C-6), 202.2 (C-7), 31.4 (C-8), 9.1
(C-9), 56.3 (OCH;3-3). LA Ly i 5 SC iR 4RoE 7
A0, HEENAY) 24 N 4-F2F-3- A FLH
PR .

&Y 25: RIE AR K. HR-ESI-MS m/z:
153.055 3 [M+H]" (iH&AE 153.055 1, CsHy03),
7313 CsHs03. 'H-NMR (600 MHz, CD;0D) 6:7.31
(1H, d, J = 8.5 Hz, H-5), 6.46 (1H, d, J= 8.5 Hz, H-6),
9.61 (1H, s, H-7), 2.01 (3H, s, H-8); '3C-NMR (150
MHz, CD;0D) 6: 134.2 (C-1), 165.6 (C-2), 109.2 (C-
3), 163.3 (C-4), 111.9 (C-5), 115.3 (C-6), 199.5 (C-7),
6.6 (C-8). LA Uil 5 iR Fe AR — 533,
WO AL G 25 MESISEEN 2,4- 53 HE-3- LR
FRES

&9 26: FERA . HR-ESI-MS m/z: 145.050 7
[M+Na]* (i+548 145.0266, C:H¢O2Na), 7371k
C7Hs02. 'H-NMR (600 MHz, CD;0D) 6: 7.17 (1H, dd,
J=1729, 1.7 Hz, H-3), 6.91 (2H, m, H-4, 5), 7.25 (1H,
dd,J=7.9, 1.7 Hz, H-6), 9.61 (1H, s, H-7); '3C-NMR
(150 MHz, CD;0D) 6: 120.3 (C-1, 3), 151.3 (C-2),
129.5 (C-4), 128.4 (C-5), 132.4 (C-6), 199.0 (C-7). LA
PR 5 SRR RO AR — EBY, MO A 26
1) 235 K S5 58 K 1

& 27 Ak K. HR-ESI-MS m/z: 123.083 8
[M+H]" GiH54E 123.044 1, CH,02), 43Tk
C7H¢02. 'H-NMR (600 MHz, CD;0D) d: 7.36 (1H, d,
J=1.7 Hz, H-2), 7.45 (1H, d, J = 8.4 Hz, H-4), 7.30
(1H, t, J= 8.4 Hz, H-5), 7.01 (1H, dd, J= 8.4, 1.7 Hz,

e=is)

H-6),9.60 (1H, s, H-7); 3C-NMR (150 MHz, CD;0D)
5: 140.8 (C-1), 119.9 (C-2), 159.9 (C-3), 122.5 (C-4),
130.7 (C-5), 132.4 (C-6), 194.8 (C-7). LA L3k ¥
50 RE F A0, B E) 27 RFRE
7

59 28: AR, HR-ESI-MS m/z: 267.135 5
[M+H]" GHEAE 267.138 01, CisH1902), 73 F3
CisH1302. 'H-NMR (600 MHz, CD3;OD) ¢: 7.03 (4H,
m, H-2,2', 6, 6", 6.85 (2H, d, J= 8.8 Hz, H-5, 5'), 3.34
(4H, d, J= 6.7 Hz, H-7, 7", 5.98 (2H, m, H-8, 8", 5.07
(2H, dq, J=17.1, 1.8 Hz, H-9a, 9'a), 5.02 (2H, dq, J =
10.0, 1.8 Hz, H-9b, 9'b); 3C-NMR (150 MHz, CD;0D)
5:133.1(C-1, 1%, 132.7 (C-2,2'), 127.7 (C-3, 3", 153.3
(C-4,4"),117.4 (C-5, 5", 129.8 (C-6, 6"), 40.4 (C-7,7"),
139.4(C-8, 8", 115.6 (C-9,9". LAyl i ¥ 5 ik
RIEHEAR 0, K EY) 28 HNEFNG .

EY 29 WEHIRY . HR-ESI-MS m/z:
223.059 9 [M+H]" (11518 223.060 1, C1;H1105),
730 C1iH100s. '"H-NMR (600 MHz, acetone-ds) J:
6.19 (1H, d, J= 9.4 Hz, H-3), 7.84 (1H, d, J = 9.4 Hz,
H-4), 6.98 (1H, s, H-5), 3.89 (3H, s, 6-OCH3), 3.95
(3H, s, 8-OCH3); '3C-NMR (150 MHz, acetone-ds) J:
160.9 (C-2), 113.4 (C-3), 145.2 (C-4), 105.1 (C-5),
146.4 (C-6), 144.9 (C-7), 135.8 (C-8), 144.4 (C-9),
111.7 (C-10), 56.8 (6-OCH3), 61.4 (8-OCH3). LA_EJ
T 5 SRR IE F A — B, s A 29
W& Y E

A& 30: WA HRY) . HR-ESI-MS m/z:
387.106 7 [M+H]" (i+5{f 387.107 4, CH1908),
73 F38 C2Hi50s5. 'H-NMR (600 MHz, acetone-d) d:
6.27 (1H, d, J= 9.5 Hz, H-3), 7.88 (1H, d, J = 9.5 Hz,
H-4), 7.14 (1H, s, H-5), 6.83 (1H, d, J = 2.0 Hz, H-2),
6.91 (1H, d, J= 8.1 Hz, H-5"), 7.00 (1H, d, J= 8.1 Hz,
H-6%, 5.08 (1H, d, J = 7.9 Hz, H-7'), 4.44 (1H, ddd,
J=179,42, 2.4 Hz, H-8", 425 (1H, dt, J = 12.6, 4.7
Hz, H-9'), 3.56 (1H, dt, J = 12.6, 2.4 Hz, H-9'b), 3.88
(3H, s, 6-OCH3), 3.83 (3H, s, 3“OCH3); '3C-NMR (150
MHz, acetone-ds) J: 160.8 (C-2), 114.3 (C-3), 146.9
(C-4), 101.7 (C-5), 145.2 (C-6), 138.6 (C-7), 133.2 (C-
8), 139.7 (C-9), 112.2 (C-10), 128.4 (C-17), 112.5 (C-
2'), 148.3 (C-3"), 148.5 (C-4"), 115.9 (C-5"), 121.8 (C-
6"),77.7 (C-7",79.5 (C-8"), 61.5 (C-9"), 56.5 (6-OCH3),
56.4 (3'-OCHs). LA Il Hodls 15 Sk o Je A —
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O, HEEAY) 30 NIESEARNRER A

&Y 31: B AHIRY . HR-ESI-MS m/z:
259.186 1 [M+H]" (iH5{H 259.169 9, Ci7H2302),
2 F R Ci7H202. 'H-NMR (600 MHz, CD;0D) §:
5.60 (1H, d, J= 9.8 Hz, H-3), 6.26 (1H, d, J= 9.8 Hz,
H-4), 6.26 (1H, d, J=2.9 Hz, H-5), 6.43 (1H, d, J=2.9
Hz, H-7), 2.09 (3H, s, H-9), 1.31 (3H, s, H-10), 1.67
(2H, t,J=7.2 Hz, H-1'), 2.17 (2H, m, H-2"), 5.10 (1H,
t,J=5.7 Hz, H-3"), 1.64 (3H, s, H-5"), 1.56 (3H, s, H-
6); 3C-NMR (150 MHz, CD;0D) J: 78.8 (C-2), 130.8
(C-3), 122.8 (C-4), 122.6 (C-4a), 111.2 (C-5), 151.3 (C-
6), 117.9 (C-7), 126.8 (C-8), 145.3 (C-8a), 15.5 (C-9),
26.2 (C-10), 41.9 (C-1%, 23.8 (C-29, 1254 (C-3"),
132.3 (C-4"), 25.9 (C-5"), 17.6 (C-6"). LA Lkt %ds
L SClRE R A S0, A 31 AR
.

&% 32: ¥ [ 4k . HR-ESI-MS m/z:
393.188 6 [M+H]" (115 H 393.206 1, CasH2004),
73 F 3 CasHsOs. 'H-NMR (600 MHz, CD;0D) §:
5.01 (1H, dd, J=10.8, 1.9 Hz, H-2), 2.06 (1H, ddd, J =
13.6, 5.9, 2.0 Hz, H-3a), 1.93 (1H, m, H-3b), 2.85 (1H,
ddd, J = 16.0, 12.3, 5.9 Hz, H-4a), 2.70 (1H, ddd, J =
16.0, 5.9, 2.1 Hz, H-4b), 6.87 (1H, d, J = 8.2 Hz, H-5),
6.33 (1H, dd, J= 8.2, 2.4 Hz, H-6), 6.23 (1H,d, J=2.4
Hz, H-8), 6.66 (1H, s, H-6"), 3.40 (2H, m, H-1"), 5.07
(1H, t,J="7.0 Hz, H-2"), 1.66 (3H, s, H3-4"), 1.70 (3H,
s, H3-5"), 5.64 (1H, d, J = 9.7 Hz, H-3""), 6.32 (1H, d,
J=9.7Hz, H-4""),1.44 (6H, d, J=2.9 Hz, H3-5"", 6"");
3C-NMR (150 MHz, CD;0D) §: 76.1 (C-2), 31.0 (C-
3), 25.9 (C-4), 131.0 (C-5), 109.1 (C-6), 157.5 (C-7),
104.1 (C-8), 157.4 (C-9), 114.2 (C-10), 133.6 (C-1"),
127.7 (C-27), 144.0 (C-3"), 140.5 (C-4"), 120.7 (C-5"),
123.5 (C-6"), 25.6 (C-1"), 124.7 (C-2"), 131.6 (C-3"),
25.9 (C-4"), 18.0 (C-5"), 77.7 (C-2""), 131.4 (C-3""),
115.7 (C-4""), 27.9 (C-5""), 26.3 (C-6""). LL_Eikitk%L
P 5 SCRRARIE FE AR —E0, MO S 32 (S5
YN (£)-/NMAREE B.

WEY) 33: FEHAK. 77T 38 CsHasOr40 'H-
NMR (500 MHz, DMSO-ds) 6:6.62 (1H, s, H-3), 7.91
(2H, d, J=9.0 Hz, H-2', 6"), 6.88 (2H, d, J=9.0 Hz, H-
3',5%,4.59 (1H, d, J="7.5 Hz, H-1"), 4.82 (1H, d, J =
6.2 Hz, H-1""); 3C-NMR (125 MHz, DMSO-ds) o
160.0 (C-2), 102.6 (C-3), 179.6 (C-4), 155.3 (C-5),

102.1 (C-6), 159.7 (C-7), 102.4 (C-8), 149.3 (C-9),
103.0 (C-10), 128.1 (C-17, 115.9 (C-2', 6", 113.2 (C-
3',5%, 149.5 (C-4"), 72.9 (C-1"), 70.8 (C-2"), 79.3 (C-
3"),70.2 (C-4"), 81.3 (C-5"), 61.6 (C-6"), 73.5 (C-1"),
67.2 (C-2"), 75.1 (C-3"), 63.5 (C-4""), 70.3 (C-5"").
DA 9 H 0 5 SOk B S A — 4, oL A
33 G5 25 T

B 34: FEEOHKK, HR-ESI-MS m/z: 595.196 5
[M+H]" GFEE 595.166 2, CasH31015), 73§ 3
C27H300150 1H-NI\/IR (600 MHZ, DMSO-ds) 0: 8.48
(1H, s, H-2), 6.47 (1H, d, J=2.2 Hz, H-6), 6.73 (1H, d,
J=2.2Hz, H-8),7.52 (2H, d,J= 8.5 Hz, H-2', 6"), 7.10
(2H, d, J=8.5 Hz, H-3',5'), 5.07 (1H, d, J= 7.5 Hz, H-
1”), 491 (1H, d, J = 7.5 Hz, H-1""), 3.71 (3H,
overlapped, H-2", 6"a, 6""a), 3.46 (3H, overlapped, H-
5" 6"b, 6"b), 3.24~3.32 (4H, overlapped, H-3", 4",
3" 4", 3.17 (2H, overlapped, H-2"", 5""); 3C-NMR
(150 MHz, DMSO-ds) d: 155.1 (C-2), 124.0 (C-3),
178.9 (C-4), 163.6 (C-5), 99.8 (C-6), 163.5 (C-7), 94.6
(C-8), 157.4 (C-9), 106.1 (C-10), 122.2 (C-1"), 130.8
(C-2', 6", 116.1 (C-3', 5", 156.7 (C-4"), 99.6 (C-1"),
73.1(C-2"), 76.4 (C-3"), 69.6 (C-4"), 77.1 (C-5"), 60.6
(C-6"), 100.3 (C-1"), 73.2 (C-2""), 76.6 (C-3""), 69.7
(C-4""),77.2(C-5"",60.7 (C-6"")o LA i %dE 5 ¢
BRIRIE I A — 42, WS e LAY 34 PRIR -
7,4 U B HEE

WA 35: EEMAK. 45T 30 CyH300160 'H-
NMR (500 MHz, DMSO-ds) J: 6.17 (1H, d, J=2.0 Hz,
H-6), 6.36 (1H, d, J=2.0 Hz, H-8), 7.54 (1H, d, J=2.4
Hz, H-2'), 6.84 (1H, d, J = 8.8 Hz, H-5"), 7.53 (1H, dd,
J=28.8, 2.4 Hz, H-6"), 533 (1H, d, J= 7.6 Hz, H-1"),
438 (1H, s, H-1""), 3.71 (1H, brd, J = 7.6 Hz, H-6"a),
3.39 (2H, overlapped, H-6"b, 3'"), 3.19~3.31 (7H,
overlapped, H-2"~5",2", 4" 5"),0.99 (3H, d, J= 6.0
Hz, H3-6""); '3C-NMR (125 MHz, DMSO-ds) J: 156.4
(C-2), 133.2(C-3), 177.3 (C4), 160.1 (C-5), 98.8 (C-6),
161.2 (C-7), 93.7 (C-8), 156.5 (C-9), 103.7 (C-10),
121.6 (C-1%, 115.2 (C-2"), 144.8 (C-3'), 148.6 (C-4"),
116.2 (C-5"), 121.1 (C-6", 101.3 (C-1"), 74.0 (C-2"),
75.8 (C-3"), 69.9 (C-4"), 76.4 (C-5"), 66.9 (C-6"),
100.8 (C-1""), 70.4 (C-2""), 70.6 (C-3""), 71.8 (C-4""),
68.3(C-5"),17.7(C-6"")o LA Ly 5 SCik4iE
FEAR—FW), MUEEEY 35 AT,
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AW 36: EER KR, 7T Ci3HaO0200 'H-
NMR (500 MHz, DMSO-ds) : 6.44 (1H, s, H-6), 6.83
(1H, s, H-8), 8.09 (2H, d, J = 8.5 Hz, H-2', 6"), 6.93
(2H, d, J=8.5 Hz, H-3', 5%, 5.72 (1H, d, J= 5.6 Hz, H-
1"),4.63 (1H, d,J="7.8 Hz, H-1"), 5.56 (1H, s, H-1""),
1.14 (3H, d, J= 6.1 Hz, H3-6""), 3.84 (1H, brs, H-3""),
3.61 (3H, overlapped, H-6"a, 6", 2", 3.03~3.53
(12H, overlapped, H-2""~5", 6"b, 2", 3""~5"", 6",
4" 5mm. 13C-NMR (125 MHz, DMSO-ds) 6: 156.1
(C-2), 133.1 (C-3), 177.6 (C-4), 160.9 (C-5), 99.4 (C-
6), 161.5 (C-7), 94.3 (C-8), 155.9 (C-9), 105.6 (C-10),
120.4 (C-1"),131.1 (C-2, 6", 115.4 (C-3", 5", 160.5 (C-
4'),97.9 (C-1"), 82.4 (C-2"), 76.7 (C-3"), 69.6 (C-4"),
77.0 (C-5"), 60.5 (C-6"), 104.2 (C-1""), 74.4 (C-2""),
76.6 (C-3""), 69.7 (C-4""), 77.6 (C-5"), 60.8 (C-6""),
98.4 (C-1""), 70.3 (C-2""), 69.8 (C-3"""), 71.6 (C-4""),
70.1 (C-5""), 17.9 (C-6""). LA RERHE 5 SRR
TEFEAR—F, HUE B S 36 NILZER 3-0-B-
D-FRFEFF-7-0-a-L- 5 2= HEEF

&Y 37: #EKAK. HR-ESI-MS m/z: 779.239 6
[M+Na]* (GH5AE 779.201 0, C33Hi0020Na), 43T
3 C33H40020. 'H-NMR (600 MHz, DMSO-d) J: 6.15
(1H, d, J = 2.1 Hz, H-6), 6.36 (1H, J = 2.1 Hz, H-8),
7.98 (2H, d, J = 8.8 Hz, H-2", 6"), 6.89 (2H, d, J = 8.8
Hz, H-3’,5%, 5.52 (1H, d, J= 7.0 Hz, H-1"), 3.58 (2H,
t,J=11.6 Hz, H-6"), 4.58 (1H, d, J = 7.8 Hz, H-1""),
3.62 (2H, t, J = 11.6 Hz, H-6""), 4.30 (1H, s, H-1"""),
0.95 (3H, d,J=6.1 Hz, H3-6""), 3.61 (1H, brd, J=12.0
Hz, H-6"a),3.49 (1H, dd, J=12.0, 4.0 Hz, H-6'Db), 3.45
(2H, overlapped, H-2", 6""a), 3.34 (1H, m, H-4"), 3.22
(2H, overlapped, H-3", 6"b), 3.03 ~ 3.20 (9H,
overlapped, H-5", 2""~5"" 2""~5"" 0.95 (3H, d, J=
6.1 Hz, H3-6""); 3C-NMR (150 MHz, DMSO-dj) &
156.5 (C-2), 132.7(C-3), 177.3 (C-4), 161.2 (C-5), 99.0
(C-6), 165.1 (C-7), 93.8 (C-8), 156.1 (C-9), 104.0 (C-
10), 120.9 (C-1%, 131.1 (C-2', 6%, 115.3 (C-3', 5'),
159.9 (C-4"),98.2 (C-1"), 82.3 (C-2"), 75.6 (C-3"), 69.7
(C-4"),77.1(C-5"),60.8 (C-6"), 103.1 (C-1""), 74.3 (C-
2", 76.6 (C-3"", 69.5 (C-4""), 76.5 (C-5""), 66.0 (C-
6"),100.4 (C-1"""),70.3 (C-2""""), 70.6 (C-3""),71.8 (C-
4", 68.2 (C-5""), 17.7 (C-6""). LA L3 iEEE 53¢
BRIRIE A —), S e A 37 LA 3-
O-a-L- R 2= HE -(1 — 6)-p-D-F % B -(1 — 2)-B-D- i %i

BEE o

150 38: KA. HR-ESI-MS m/z: 763.299 6
[M+Na]" (iH5H1H 763.236 1, C33H40019Na), 7T
ft C33H400190 "TH-NMR (600 MHz, DMSO—d()) 0:8.49
(1H, s, H-2), 6.48 (1H, d, J = 2.2 Hz, H-6), 6.74 (1H,
J=2.2Hz, H-8),7.52 (2H, d,J= 8.6 Hz, H-2', 6"), 7.06
(2H, d, J=8.6 Hz, H-3', 5'), 5.06 (1H, d, J= 7.8 Hz, H-
1"), 5.06 (1H, d, J = 7.8 Hz, H-1""), 5.14 (1H, brs, H-
1), 1.21 (3H, d, J = 6.2 Hz, H3-6"""), 3.70 (4H, m, H-
2".6" 3™, 3.87 (1H, m, H-5"""), 3.70 (4H, m, 2", 6",
H-3""),3.51 (1H, t,J= 7.5 Hz, H-2""), 3.45 (4H, m, H-
5" 3™ 6"),3.14~3.41 (6H, m, H-3", 4", 4", 5" 2",
4", BC-NMR (150 MHz, DMSO-ds) J: 155.1 (C-2),
124.0 (C-3), 180.4 (C-4), 161.6 (C-5),99.7 (C-6), 163.1
(C-7), 94.6 (C-8), 157.2 (C-9), 106.1 (C-10), 122.2 (C-
1), 130.2 (C-2', 6", 115.6 (C-3', C-5"), 157.1 (C-4"),
98.1 (C-1"), 76.4 (C-2"), 77.4 (C-3"), 69.8 (C-4"), 76.9
(C-5"), 60.6 (C-6"), 99.8 (C-1""), 73.1 (C-2"", 76.4 (C-
3", 69.6 (C-4""), 77.2 (C-5"), 60.6 (C-6""), 100.4 (C-
1", 70.5 (C-2"""), 70.5 (C-3""), 71.9 (C-4""), 68.3 (C-
5", 18.1(C-6""). VAP HdE 5 SRk A —
el WS ENAEY) 38 NYEIRE 7-0O-B-D-Mt ki
BT 4~O-[(a-L- FRZEHEEE)-(1—>2)-B-D-H E HEEF .

& 39: HEWIRY) . HR-ESI-MS m/z:
262.162 4 [M + Na]* (it H {8 262.049 8,
C1H21N30:Na), 7373 CiaH21N302. TH-NMR (600
MHz, CD;OD) d: 8.30 (2H, s, 5, 2-NH), 4.35 (2H, dd,
J=5.7,2.4Hz, H-1", 1.74 (1H, hept, J = 6.1 Hz, H-2'),
1.43 (2H, m, H-3"), 1.32 (2H, m, H-4"), 1.25 (2H, m, H-
5", 0.93 (3H, t, J= 7.0 Hz, H3-6"), 1.35 (2H, m, H-1"),
1.50 (2H, m, H-2"),0.98 (3H, t,J=7.5 Hz, H-3"); 13C-
NMR (150 MHz, CD;0D) d: 135.6 (C-4), 130.6 (C-5),
167.2 (C-6), 68.7 (C-17), 40.3 (C-2"), 30.2 (C-3"), 30.1 (C-
4'),24.0 (C-5), 14.4 (C-6"), 31.7 (C-1"), 25.1 (C-2"), 11.4
(C-3")0 LA EBAEEAE S SCIROE AR — 347, s
EWAEY) 39 N (R)-2-NHEECHE-2H-1,2,3- =W 4-5%
PR TS -

&Y 40 FER K. HR-ESI-MS m/z: 211.101 3
[M-+H]* (HHEAE 211.086 7, CisHiN0), 7373
Ci3H10N20o "H-NMR (600 MHz, CD3OD) 0:8.47 (IH,
d, J=5.0 Hz, H-3), 8.32 (1H, d, J= 5.0 Hz, H-4), 8.23
(1H, dd, J=8.0, 1.1 Hz, H-5), 7.32 (1H, td, J= 8.0, 1.1
Hz, H-6), 7.60 (1H, ddt, J=8.2, 7.1, 1.2 Hz, H-7), 7.71
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(1H,dd, J=8.2, 1.0 Hz, H-8), 2.83 3H, s, H-11); 13C-
NMR (150 MHz, CD;0D) d: 137.2 (C-1), 136.2 (C-1a),
138.6 (C-3), 120.2 (C-4), 133.2 (C-4a), 122.7 (C-5),
122.7 (C-5a), 121.6 (C-6), 130.3 (C-7), 113.5 (C-8),
143.5 (C-8a), 203.1 (C-10), 26.1 (C-11). LA _Eyitsh
P55 SRR IE P HE AR — B, WS G 40
1- £, P 5 -B-HE bk .

&Y 41: REAH K. HR-ESI-MS m/z:
152.016 3 [M+H]" (it54H 152.0164, C7;HeNOS),
433\ C;HsNOS. 'H-NMR (600 MHz, CD;0D) J:
7.44 (1H, d, J = 8.0 Hz, H-5), 7.26 (1H, t, J=7.5 Hz,
H-6), 7.13 (1H, t,J= 7.5 Hz, H-7), 7.11 (1H, d, J= 6.5
Hz, H-8); *C-NMR (150 MHz, CD;0D) §: 174.2 (C-
2), 113.0 (C-4), 123.8 (C-5), 123.4 (C-6), 127.4 (C-7),
125.8 (C-8), 138.8 (C-9). LA -3t Hicdhi 5 SR IRIE )
FER—F0), WS LAY 41 R 2-3R 3R R

th&W 42: FEK K. HR-ESI-MS m/z: 342.1700
[M+H]" GHEAR 342.169 9, CHNO), 712
C20H2NO4. 'H-NMR (600 MHz, DMSO-ds) J: 6.50
(1H, s, H-3), 3.11 (2H, m, H-4), 3.33 (2H, m, H-5), 4.34
(1H, d, J = 12.8 Hz, H-6a), 3.18 (1H, m, H-7a), 2.61
(1H, t, J = 12.8 Hz, H-7b), 6.34 (1H, d, J = 7.8 Hz, H-
8), 6.61 (1H, d, J = 7.8 Hz, H-9), 3.30 (3H, s, 10-
OCH3), 2.89 (3H, s, 2-OCH3), 3.67 (6H, s, H-12, 13);
3BC-NMR (150 MHz, DMSO-de) J: 150.3 (C-1), 152.4
(C-2), 109.6 (C-3), 112.6 (C-3a), 23.3 (C-4), 60.5 (C-
5), 69.2 (C-6a), 30.9 (C-7), 125.1 (C-7a), 111.8 (C-8),
108.6 (C-9), 151.9 (C-10), 151.2 (C-11), 123.1 (C-11a),
122.6 (C-11b), 120.0 (C-11c¢), 42.5 (C-12, 13), 55.6 (2-
OCH3), 55.2 (10-OCHs). UL by 4l 5 SCikfikiE
BRI, HUEEEY) 42 IR ZETETR.

32 EMMREGR

H# 2 s, & 13 A% LPS iS5/
SR A% EL AT i RAW264.7 7725 NO 3G 1, 1Cso
fE A (8.2140.17) wmol/L. BH A% & 243 ZE KA 1)
ICso iy (18.84+1.97) pumol/L. HABAL &I 50
pumol/L ¥R FE T~ AR R I B B P 4 36 1
4 itig

TN AR B AT, e T
2 AMEY, OFERER. BRI, RIFRK. &5 K
K B IR BRSNS, YIE RN
CARBHED T EEE WEW 1 HRRT,
WEY S HEATF R EARNBEIATAEY), HERTY

F2 LS RAW 264.7 MR KAE R
Table 2 Anti-inflammatory effects of compounds on RAW

264.7 macrophages
&Y 1Cso/(umol L7 | th&H  ICso/(umol L70)

1 >50 22 >50
2 >50 23 >50
3 >50 24 >50
4 >50 25 >50
5 >50 26 >50
6 >50 27 >50
7 >50 28 >50
8 >50 29 >50
9 >50 30 >50
10 >50 31 >50
11 >50 32 >50
12 >50 33 >50
13 8.21+0.17 34 >50
14 >50 35 >50
15 >50 36 >50
16 >50 37 >50
17 >50 38 >50
18 >50 39 >50
19 >50 40 >50
20 >50 41 >50
21 >50 42 >50
L ZEAKR 18.84+1.97

P50 L ek R K PO i Y = /¢ N = b N e
153 2 NMEAIA LB A o

PRAMIL 98 I i i » 25 SRR I & 13 %F LPS
731 RAW264.7 ZH =5 JREAT B NO HAfg — &
PdEE . RS RSP EE T ARLKBEAREE
VI R BE AT, TR R 3L 24 50 SR St e
FLBLE T HEA

FBAE AR EARAEFZAR
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