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W E: RARRZESE S/ BRI RAW 264.7 RIEBAEL T BT L RAF (Ipomoea turbinata seeds)
MIFL TG Rsy o SRFRERS . Sephadex LH-20 MCI. ODS ka1 K 2 il £ 71 s AR 25 5 0 2.1 2.
WEMEIALIEAT A B ik, SEIRBOEBAR S B B G . NRIEAERET 15 MLE,
AN E R (D, BEERW-4-0--D- (6-0-NEFEFE) WabEH (2). 1, 8, 15, 22-JU%K
B A \K-2, 9, 16, 23-TUF (3). 1, 8, 15, 22, 29-HAEA =+ Tiki-2, 9, 16, 23, 30-Ff
(4. ZIERTE (5. ZEMR (6). 3, 5-WNMFBEIEE TR (7). 3, 4- ISR TR (8). wimk
2 (9. 3, 5- TR (100, 4-FAIERER (1D, 6-58- (B) -XFRHER: - 1-4- £ 5% -5 % bk
B (12). E3- (3, 4-TRIEFETHIL) -5- (3, 4-"FHIFIL) —RIY-2-80 (13). T EHEEE-4-0-p-
D-MEW A T (14) FRAER-4-0-p-D-FE B (15). &Y 3~8 1 10~15 e RN ZH Y 7 5543
), Hh 8 MEEY (3~5. 10~13 F1 15) N E IR MBEAER 7> B 15 3. TEVETRIEEE RAE Y], okt 4 7
23 (5~8) MRS (9~12) B/nA BUFIAH] NO BEBOETE, £ 50 pmol/mL B N | Z4
29.07%~40.30%.
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Study on the chemical constituents from ethyl acetate

extract of Ipomoea turbinata seeds
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Abstract: The anti-inflammatory constituents from ethyl acetate extract of Ipomoea turbinata seeds were

studied on the basis of lipopolysaccharide-induced mouse mononuclear macrophage RAW 264.7 cell model.

Fifteen compounds were isolated from active EtOAc extract by silica gel, Sephadex LH-20, MCI, ODS column



chromatography and semi-preparative high performance liquid chromatography (HPLC), and their structures were
confirmed by modern spectral techniques and physicochemical properties, as ipalbidine (1), ipalbidinium-4'-O-f-
D-(6-O-trans-coumaroyl)-glucoside (2), 1, 8, 15, 22-tetraazacyclooctacosane-2, 9, 16, 23-tetraketone (3), 1, 8, 15,
22, 29-pentaaza-pentadecane-2, 9, 16, 23, 30-pentanone (4), methyl chlorogenate (5), chlorogenic acid (6), 3, 5-
dicaffeoylquinic acid (7), 3, 4-dicaffeoylquinic acid (8), caffeic acid (9), 3, 5-dihydroxycinnamic acid (10), 4-
methoxy-cinnamic acid (11), 6-O-(E)-p-hydroxycinnamoyl-1-$-ethyl-glucopyranoside (12), E-3-(3, 4-dihydroxy
benzylidene)-5-(3, 4-dihydroxy phenyl)dihydrofuran-2-one (13), yringaresinol-4-O-f-D-glucopyranoside (14) and
pinoresinol 4-O-f4-D-glucopyranoside (15). Compounds 3-8 and 10-15 were isolated from this species for the first
time, in which eight compounds (3-5, 10-13 and 15) were isolated from the Convolvulaceae family for the first
time. Bioassay results showed that caffeoylquinic acids (5-8) and phenylpropionic acids (9-12) showed relatively
good NO inhibitory activities, with the inhibition rate of 29.07%-40.30% at 50 umol/mL.
Key words: Ipomoea turbinata seeds; ethyl acetate extract; chemical compositions; alkaloids; anti-inflammatory

KIGTF HNRAEEHEY) T i Ipomoea turbinata T 1 AR ¥, ERETH. =
W I A A AT, SR, HET (BORAE), HAWEM
s V5 T, ARIERERI DI, HOUP T PEREIR . RS BRI M X A R 18] 254,
AT BATH 0 el ANWER L DU RS, DR EE . HILEE ARERAT 245,
Yo T I B KRR LR ARAE) . BRI, O A N IRES SR IR, AR E
ZZ IR, JCHAEIR T BRIT B0 AR 55 5 T I DR U AEARIR A T SCHRAT
TERWITM T P S AW ARREE . AR 27 3 A5 B B0, T RO 7 € RO 243 1) 2
Behit, ARAFRS R T EITRA RGN T BT ERATC T Bl s Bk T — R 51
HEREF S+ /\JCHRIIIR . W S 78 RSO Rt 1 LR g PR AT RG22 A
IS, FEVROFTRAERT, DA I A R ) 25 R B AL, O RO T BRI T K
A FEOERL A -
1 M5 7%
L1 SR

Bruker AV-500 % fE PR A (FE[E Bruker A F]); AN ( E#EE TR A F D
Waters 2695 4 i RO AH i1 (SE[E Waters A7) ); KQ-500DE ¥4z g veas (+h
RGBS BPAES AR AR D); QBHLC 52 BEHI B (ALAtis R AR Btril (GRHE
Thermo Fisher A 7] ); BT25s k5% KF ({8 [H Sartorius A7 ); COx #7746 (£ [EH Thermo

Fisher A 7] ); ChromCore ODS-C s ¥l & 8 4354 (10 mm x 250 mm, 5 pum, F5H R 5



T aw]); Agela Flash # CREIFAEN /R AT MCHERE (75~150 pm, HA=ZEAA]);
ODS #Hl (30~50 um, HZA YMC A#]); Sephadex LH-20 #Uktfs (£E GE AF); #
W (F SR T AR HZEGERER (GF254, FHSIFE¥EILTAF); DEME 3%
(5. WHBS23F131, s B insREMmARARAR D M4 MmiE (FBS) (it5:
2251346, W H A MEHAR AR BEMEE (MTT) (k5. 530R0514, JbHRZE3E
FRHEARAT); JEZ B (lipopolysaccharides, LPS) (5 : 34231201002, Jbii&3KE=
FHEAIRAFD . SLIGHTHRAE A aia (45> 99.9 %, FERMAF)D Moptras (b
[£>99.5%, REEF A,

RAEFT 2022 4 9 AWK T2 N T2 28 B 2GR AR, 29 5g P 25 K AR 2
% 8 NTRAEBHEY) T & A Ipomoea turbinata BT 1R F o b4 (Ze'5: 20220901) fRAF
T4 254 PV BET R IR R A4 ik F) BT o
1285 E

RATF 21.5 kg &R, JefaH 3 fi5E 95% LB 70% LT A HREL (70 Hz) (3
x2h) , WRIERGRL 1.9kg BE . MBRENKSEUG, KKAAMmE. JROBEAIET
B ZE A TR, R IO 7, 1325 ZE G AL 20 29 171.0 g, 660.0 g Fi1 280.0 go K fiE
RAE IS (100~200 H) X R ZEaFAL#EATHARE, L& be-FEE (1:0—-0: 1) #
JEVERE, 153 8 NS> Fr.A~Fr.G.

Fr.C (210.0 g) &ERAEEE (200~300 H) 778, L& LE-FEE (5011501 D
BEEEVEMAS 8 N4y, Fr.C-1~Fr.C-8. H:rf Fr.C-4 (24.5g) & MCIKH:EW 25, HEE-/K
(30%—100%) BEEEVEMAS 7 M5y, Fr.C-4-1~Fr.C-4-7. Fr.C-4-3 (231.1 mg) 4R
HPLC (ChromCore ODS-Cis, 22% 9 [i#-7K, 3 mL/min) #546A% 10 (r = 30.23 min, 6.2
mg) . Fr.C-4-4 (133.5mg) & & % HPLC (15%ZfE-/K) 4itb Btk &5 (=
45.98min, 4.8 mg) . Fr.C-4-5 (245.6 mg) £l &% HPLC (20%ZE-/K) 4ifbfgtb &
Y14 (tr=31.45min, 10.1 mg) A 13 (r=45.49 min, 6.0 mg) . Fr.C-5 (69.3 g) & MCI
FEEMT, DLHEE-IK (30%—90%) BhEEBEMLAS 6 N4y, Fr.C-5-1~ Fr.C-5-6. Fr.C-5-3 (4.1
g) 4 ODSHZEHT, PLHEE-/K (10%—35%) BREWBAE 7 M4, Fr.C-5-3-1~Fr.C-5-3-7.
Fr.C-5-3-3 (309.9 mg) £:2F#% % HPLC (13%ZJf5-0.1%HFER/K) HBib&Y 4 (rr=35.78
min, 10.2 mg) . Fr.C-5-3-4 (120.5 mg) &% % HPLC (13%ZME-/K) BE9 12
(g =108.76 min, 13.2mg) . Fr.C-5-4 (13.9g) £ ODS #:ZHr, LLZIE-/K (30%—100%)

BEFE VA 7 NS, Fr.C-5-4-1~Fr.C-5-4-7. Fr.C-5-4-3 (119.9 mg) £ 4% % HPLC



(13%ZM5-0.1%HFR/K) B4 E¥ 15 (rr=125.15min, 3.3 mg) . Fr.C-5-4-4 (201.6 mg)
24 HPLC (15%Z15-0.1% T ERK) BHEY) 3 (;r=46.51 min, 7.4mg) -

Fr.E (503 g) & ODS HEN &, HEE-/K (10%—100%) 5 5B E 10 M,
Fr.E-1~Fr.E-10. Fr.E-4 (3.1 g) ¥#l#%% HPLC (15%ZME-TR/K) BEHLEM 1 (;r=11.65
min, 5.8 mg).

FrF (403 g) 4 ODS H:JZHT4r 5, HEE-/K (10%—100%) 5 %A 10 N5,
FrF-1~Fr.F-10. FrF-2 (12 ¢g) fEREZH (HEE) , 1§ FrF-2-1~Fr.F-2-6 . Fr.F-2-3
(498.1 mg) ZF-#4 % HPLC (24%ZJ5-0.1%F /KD BE4 6 (r=63.98 min, 15.2
mg) . FrF-3 (5.55¢g) &F#H]4 % HPLC (18%ZE-0.1% F g /K) B &aM 8 (k=
71.34min, 21.0mg) . Fr.F-9 (4.8 g) %4 ODS K EM, HHEE-/K (30%—100%) #fFF ik
Bt 3 10 i 5y, Fr.F-9-1~Fr.F-9-10. Fr.F-9-3 (90.9 mg) £ % HPLC (13% -
0.1% G KD 4ifbF &Y 9 (1r=24.01 min, 6.5mg) . Fr.F-9-4 (200 mg) % i %1
HPLC (14% Z5-01% R K) B AHAE 2 (- =51.07 min, 6.8 mg) . Fr.F-9-5
(107.2 mg) 2% % HPLC (30% FHEE-0.1%FHEE/K) 4ifb B4b-&4 7 (= 70.16 min,
6.3mg) . Fr.F-9-7 (3.7g) & ODSHJEM /&, HWE-K (10%—100%) HE 5T 8
ALY, Fr.F-9-7-1~Fr.F-9-7-8. Fr.F-9-7-4 (11.3 mg) £2F#14%% HPLC (24%Z.H5-0.1%F
K A 11 (r=55.97 min, 15.3mg)

1.3 4RREE JIMIE

SEEUE KN RO BRI (RAW 264.7), 44 10% FBS [ DMEM K 77 3 i ¢
N 1x10° /mL, BEfL 100 pL IIA 96 FLAR, 7E 5% CO» 5574 H 37 °CIEIR 7% 24 he &
B AAAN NG, S AR DMEM, B AAAR FIZIREE RO (12,5, 25,
50, 100. 200 pg/mL) SALAY (6.25. 12.5. 25, 50, 100 pmol/mL) [{) DMEM. #k%:k%
7% 24 h, BEOEREIFILIMA MTTR5F (5 mg/mL) 20 uL, FFE59E 4 he WFERTFREE, LN
AN HITH (DMSO) 150 uL, #EIRIERE 10 min. BEFRX 490 nm P K AL & FLROEE A
B AR HIMWATER: WA ER= Uy Aan) | Ay Aoy) x 100%. FEHSE
REE =R
1.4 NO #H1ER

Xt AN [ B AL % B AL A SR ) LPS B BE RAW 264.7 21 4 S AR R HEAT 0 e o K 5t
A K RAW 264.7 45, $% 1x10° AS/mL 8570 T 96 FLA 4, &L 100 pL, # HE; %

24 ho ol EXTIEA (U DMEM) . #8420 (1 pg/mL LPS A1 DMEM). FEf4d (1



pg/mL LPS FIAS [E] 249K 5 BB AL . A &8 6.25 pmol/L FHPEZG3h ZE KA ). 4k4ER5 9% 24 h,
W 100 pL b 35 W B0 B FBEFRAR o B FLIIN Griess i35 100 uL, #EJEHFH 10 min. EAR
3 540 nm P KA FLBIEE AME. A THE NO I %K: NO #Ifil K= (4 yu— A j5) /
(A = A ) * 100%. FRHSLIGEE =K.
2 LHEER
2.1 EEE

&Y 1 FGEE; HR-ESI-MS: m/z 230.153 5 [M + H]" (iF5AE Ci1sHoNO, 230.153
9), 4> ¥ N CisHisNO. 'HNMR (400 MHz, CD;OD) d: 6.96 (2H, d, J=8.5Hz, H-
2', 6'), 6.72 (2H, d, J=8.5Hz, H-3', 5, 398 (1H, d, J=157Hz, H-52), 3.64
(1H, d, J=157Hz, H-5b), 3.61 (1H, m, H-3a), 3.32 (1H, dq, J=17.1, 4.1 Hz,
H-8a), 3.03 (1H, m, H-3b), 2.56 (1H, dd, J=17.7, 4.1 Hz, H-8a), 1.70~2.38 (5H,
m, H-1, 2, 8b), 1.62 (3H, s, H-9); 3CNMR (100 MHz, CD;OD) 6: 29.9 (C-1),
21.5 (C-2), 53.7 (C-3), 552 (C-5), 129.9 (C-6), 130.4 (C-7), 352 (C-8), 127.9
(C-19, 130.9 (C-2', 6, 1582 (C-4), 116.4 (C-3', 5", 63.1 (C-8a), 20.1 (C-9). Lk
R H A SR ORI EE AR — B, R LS 1 AR T

&Y 2 AEHFR; HR-ESI-MS: m/z 533.203 7 [M - H" (iH548 C30H3NOs, 533.204
4), 413N C3H3NOs"s '"HNMR (400 MHz, DMSO-ds) 6: 8.48 (1H, s, H-5), 7.94
(1H, s, H-8), 747 (1H, d, J=16.0Hz, H-7"), 7.44 (2H, d, J=82Hz, H-2", 6",
727 (2H, d, J=84Hz, H-2', 6, 7.13 (2H, d, J=8.4Hz, H-3', 5, 6.66 (2H, d,
J=82Hz, H3", 5", 635 (1H, d, J=16.0Hz, H-8"), 5.02 (1H, d, J=7.3Hz, H-
1"y, 471 (2H, t, J=7.7Hz, H-3), 438 (1H, dd, J=11.8, 2.3 Hz, H-6"a), 4.27 (1H,
dd, J=11.8, 7.7Hz, H-6"b), 3.51 (2H, m, H-1), 3.23~3.73 (m, H-2", 3", 4", 5"),
2.41 (2H, m, H-2), 2.35 (3H, s, H-9); 3C NMR (100 MHz, DMSO-ds) 6: 31.4 (C-
1), 21.3 (C-2), 58.1 (C-3), 139.6 (C-5), 137.8 (C-6), 155.8 (C-7), 125.1 (C-8),
127.0 (C-1V, 1302 (C-2', 6'), 157.5 (C-4'), 116.4 (C-3', 5", 99.6 (C-1"), 73.1 (C-
2"), 76.6 (C-3"), 70.4 (C-4"), 73.8 (C-5"), 63.3 (C-6"), 124.6 (C-1"), 130.5 (C-2",
6"), 160.4 (C-4"), 1157 (C-3", 5"), 144.9 (C-7"), 113.8 (C-8"), 166.4 (C-9"),
155.3 (C-8a), 20.7 (C-9). DL Xl 5 CRIMHRIE A —5, et &% 2 N T
W-4'-0-B-D- (6-O-)x X Ax G % s H .

&M 3 B O E 4 ; HR-ESI-MS: m/z 453.342 6 [M + H]* (it 5 1H C24HasN4Os,



453343 5) , 433N CaaHaN4Oso '"H NMR (500 MHz, CD;OD) §: 3.18 (2H, t, J=
6.8 Hz, H-2), 2.19 (2H, t, J=73Hz, H-6), 1.63 (2H, p, J=7.4Hz, H-4), 1.52
(2H, p, J=7.0Hz, H-5), 135 (2H, m, H3). U EHER I N DR IEDHK
(CeHINO), #54 HR-ESI-MS #2757 H4r T 308 CoaHaaN4Os, RIZUA YR H 4 7072t
CRE RAHIEM . LB 5 SO oE A — 5, etk &5 3 81, 8, 15, 22-
PR AR =+ \ke-2, 9, 16, 23-PURH.

&Y 4 B3O F A HR-ESI-MS: m/z 566.426 7 [M + H]* (it 518 CsoHseNsOs
566.427 5) , 4r T 3N CyHssNsOs. 'H NMR (500 MHz, CD;OD) 6: 3.18 (2H, t, J=
6.8 Hz, H-2), 2.19 (2H, t, J=7.0Hz, H-6), 1.64 (2H, p, J=72Hz, H-4), 1.51
(2H, p, J=7.0Hz, H-5), 134 (2H, m, H-3); BCNMR (125 MHz, CD;OD) ¢: 40.1
(C-2), 30.1 (C-3), 274 (C-4), 26.7 (C-5), 37.0 (C-6), 176.0 (C-7). LA LEHEILR
N—=PEEECE] (CHINO), 454 HR-ESI-MS #2758 H 43 F 30N C30HssNsOs, R iZ A
Vi 5 TRECRE BAEMM. A EEIE S SCUHRE A — 5, ey 4
N1, 8, 15, 22, 29-HEEM =+ FkE-2, 9, 16, 23, 30-Fifi.

&M s A8 K HR-ESI-MS: m/z 391.099 7 [M + Na]* (it % {4 Ci17H2009Na,
391.100 00, 43T 3N Ci7H2000. 'HNMR (500 MHz, CD;OD) ¢: 7.52 (1H, d, J=159
Hz, H-7'), 7.04 (1H, d, J=2.1 Hz, H-2"), 6.95 (1H, dd, J=82, 2.1 Hz, H-6"),
6.78 (1H, d, J=82Hz, H-5"), 6.21 (IH, d, J=159Hz, H-8), 527 (1H, q, J=6.8
Hz, H-5), 4.13 (1H, m, H-3), 3.74 (1H, m, H-4), 335 (3H, s, 7-OCH3),
2.00~2.26 (4H, m, H-2/6); 13CNMR (125 MHz, CD;OD) 6: 75.8 (C-1), 37.7 (C-2),
72.1 (C-3), 702 (C-5), 38.1 (C-6), 72.4 (C-4), 1754 (C-7), 127.6 (C-1'), 116.5
(C-2"), 1472 (C-3"), 1469 (C-4), 115.1 (C-5"), 123.0 (C-6'), 149.7 (C-7"), 115.0
(C-8", 1682 (C-9"), 53.0 (7-OCH3). VA FHils 5OCHRISHREREAR —B, MEWE S
LR R F RS,

&M 6 1% (0 [f 44 HR-ESI-MS: m/z 377.084 1 [M + Na]* (it %14 CisHisOoNa,
377.084 3), 43T 3N CieHisOo. 'HNMR (400 MHz, CD;OD) ¢§: 7.56 (1H, d, J=159
Hz, H-7'), 7.05 (1H, d, J=2.0Hz, H-2"), 6.95 (1H, dd, J=82, 2.0 Hz, H-6"),
6.78 (1H, d, J=82Hz, H-5"), 626 (1H, d, J=159Hz, H-8), 533 (IH, td, J=
9.0, 43 Hz, H-5), 417 (1H, dt, J=6.0, 3.3 Hz, H-3), 3.73 (1H, dd, J=8.6, 3.1

Hz, H-4), 2.02~2.25 (4H, m, H-2, 6); BCNMR (100 MHz, CD;OD) ¢: 76.1 (C-1),



38.2 (C-2), 71.3 (C-3), 73.4 (C-4), 71.9 (C-5), 38.7 (C-6), 177.1 (C-7), 127.7 (C-
19, 1152 (C-2"), 146.7 (C-3"), 149.5 (C-4"), 116.4 (C-5'), 123.0 (C-6"), 147.1 (C-
79, 115.1 (C-8), 168.6 (C-9). LA L 5 ERIRIERA—F, e a 6 s
JE -

&M 7 i O 4K, HR-ESI-MS: m/z 539.115 8 [M + Na]* (it5{f CasH24012Na,
539.116 0, 4T 3N CasH24012. 'HNMR (400 MHz, CD;OD) 6: 7.62 (1H, d, J=15.5
Hz, H-7'), 7.58 (1H, d, J=148Hz, H-7"), 7.07 (1H, d, J=2.1 Hz, H-2"), 7.06
(1H, d, J=2.0Hz, H-2"), 6.97 (2H, dd, J=82, 2.1 Hz, H-6', 6", 6.78 (2H, d, J
=8.2Hz, H-5', 5"), 6.36 (1H, d, J=15.9Hz, H-8"), 6.28 (1H, d, J=15.9Hz, H-8"),
5.46~539 (2H, m, H-3, 5), 3.96 (1H, dd, J=8.1, 3.3 Hz, H-4), 2.12~2.33 (4H, m,
H-2, 6); *CNMR (100 MHz, CDs;OD) §: 752 (C-1), 36.4 (C-2), 73.0 (C-3), 71.1
(C-4), 72.1 (C-5), 385 (C-6), 178.5 (C-7), 127.9 (C-1Y), 127.8 (C-1"), 115.7 (C-
2, 115.1 (C-2"), 146.8 (C-3', 3"), 149.6 (C-4'), 149.5 (C-4"), 116.4 (C-5', 5"),
123.0 (C-6'), 123.0 (C-6"), 147.2 (C-7"), 148.0 (C-7"), 1152 (C-8', 8"), 169.0 (C-
9, 168.5 (C-9"). LA REHE 5 3CRISHRIEFEA —, et &% 7 3, 5- k5
T

&Y 8 kit [F K, HR-ESI-MS: m/z 539.115 7 [M + Na]* (it5{H CasH24012Na,
539.116 0, 4T3 A CasH24012. 'HNMR (400 MHz, CDs;OD) 6: 7.60 (1H, d, J=15.9
Hz, H-7"), 7.51 (1H, d, J=159Hz, H-7'), 7.03 (1H, d, J=19Hz, H-2"), 7.00
(1H, d, J=2.0Hz, H-2"), 692 (1H, dd, J=82, 1.9Hz, H-6"), 691 (1H, dd, J=
8.2, 1.9Hz, H-6"), 6.74 (1H, d, J=8.1 Hz, H-5"), 6.74 (1H, d, J=8.2Hz, H-5"),
6.29 (1H, d, J=159Hz, H-8"), 6.19 (1H, d, J=159Hz, H-8"), 562 (1H, m, H-
3), 512 (1H, dd, J=9.0, 29Hz, H-4), 437 (1H, m, H-5), 2.28~2.11 (4H, m,
H-2, 6); BCNMR (100 MHz, CD;OD) §: 76.0 (C-1), 39.3 (C-2), 69.0 (C-3), 75.7
(C-4), 693 (C-5), 383 (C-6), 177.0 (C-7), 127.6 (C-1'), 127.6 (C-1"), 115.1 (C-
29, 115.1 (C-2"), 146.7 (C-3', 3"), 149.6 (C-4', 4", 1164 (C-5', 5", 123.2 (C-6',
6"), 147.7 (C-7", 147.6 (C-7"), 114.6 (C-8"), 114.6 (C-8"), 168.5 (C-9'), 1682 (C-
9o DL RS SCERUORIE T AR — B, WU E LAY 8 N 3, 4-IHEmE AR TR

&Y 9 Hih[E A, HR-ESI-MS: m/z 181.049 7 [M + H]" (iH5E CoHoO4, 181.049 5),

7§ 3N CoHgOs. '"HNMR (400 MHz, CD;OD) 6: 7.52 (1H, d, J=159 Hz, H-7),



7.03 (1H, d, J=2.1Hz, H-2), 693 (1H, dd, J=8.2, 2.1 Hz, H-6), 6.78 (1H, d, J
=82 Hz, H-5), 6.01 (1H, d, J=159Hz, H-8); 13C NMR (100 MHz, CD;OD) §:
127.8 (C-1), 1157 (C-2), 146.8 (C-3), 1494 (C-4), 1165 (C-5), 122.8 (C-6),
146.9 (C-7), 115.0 (C-8), 1712 (C-9). LA FH¥i 5 SCHRIVIGE S A —5, Mafetb &
Y1 9 unmEER0T,

&9 10 % H O K HR-ESI-MS: m/z 215.010 2 [M + CI]* (it 54l CoHsO4Cl,
215.010 6), 4> T3 N CoHsOs4. 'HNMR (500 MHz, CsDsN) o: 8.12 (1H, d, J=158
Hz, H-7), 7.66 (1H, d, J=2.0Hz, H-4), 724 (2H, m, H-2, 6), 6.83 (1H, d, J=
15.8 Hz, H-8); 3CNMR (125 MHz, CsDsN) d: 127.6 (C-1), 117.1 (C-2), 1482 (C-3,
5), 122.1 (C-4), 117.3 (C-6), 1455 (C-7), 116.1 (C-8), 170.2 (C-9), VL L¥#E5 L
BRUSHRIE I AR — 35, WU e EY 10 4 3, S-REHE KR

AW 11 (EER; HR-ESI-MS B oR: m/z 179.070 1 [M + H]* (IF5AE CioH110s,
179.070 3), 4F 3N CioH1003. '"HNMR (400 MHz, CD;OD) §: 7.61 (1H, d, J=16.0
Hz, H-7), 7.45 (2H, d, J=8.7Hz, H-2, 6), 6.80 (2H, d, J=8.7Hz, H-3, 5), 6.32
(1H, d, J=16.0Hz, H-8), 3.75 (3H, s, 4-OCH;); CNMR (100 MHz, CD;OD) 4:
127.1 (C-1), 1312 (C-2, 6), 161.3 (C-4), 116.8 (C-3, 5), 146.5 (C-7), 114.8 (C-8),
169.7 (C-9), 52.0 (4-OCH3). LA bHdls 5 CHRIOHRIE A — B, S E &9 11 4 4-H
AHEPIRERR .

& 12 B 44 ; HR-ESI-MS: m/z 377.120 2 [M + Na]* (it 548 Ci7H20sNa,
377.120 7D, 43T 3N Ci7H»0s. 'HNMR (400 MHz, CD;OD) ¢6: 7.64 (1H, d, J=159
Hz, H-7), 746 (2H, d, J=8.6 Hz, H-3, 5), 6.81 (2H, d, J=8.6Hz, H-2, 6), 6.36
(1H, d, J=159Hz, H-8), 448 (1H, dd, J=3.9 Hz, H-6'a), 4.33 (1H, dd, J=3.9
Hz, H-6'b), 430 (1H, d, J=7.9Hz, H-1"), 391, 3.62 (% 1H, dq, J=9.7, 7.1 Hz,
1OCH>CH3), 3.17~3.55 (4H, m, H-2'~5"), 123 (3H, t, J=7.1 Hz, 1OCH,CH;);
13C NMR (100 MHz, CD;OD) 4: 127.1 (C-1), 131.2 (C-2, 6), 1613 (C-4), 1168
(C-3, 5), 1149 (C-7), 146.8 (C-8), 169.1 (C-9), 1042 (C-1), 754 (C-2"), 77.9
(C-39, 71.7 (C-4"), 75.0 (C-5", 66.4 (C-6), 64.6 (1“OCH,CH3), 15.5 (1'“OCH>CH3).
DA b B 5 SCHRPORE B A — B, Wi e A 12 08 6-58-(E)- R R R R 7 I Ak -1-8- £ 3k
1 B

&Y 13 T A 44k ; HR-ESI-MS: m/z 315.085 8 [M + H]" (it%{4 Ci7H1506, 315.086



3), 43N Ci7H1406. 'HNMR (500 MHz, CD;OD) §: 7.41 (1H, s, H-7", 7.04 (1H,
d, J=2.1Hz, H-2"), 697 (1H, dd, J=82, 2.1 Hz, H-6"), 6.84 (1H, d, J=8.2Hz,
H-5, 6.78 (1H, d, J=19Hz, H-2"), 6.77 (1H, d, J=82Hz, H-5"), 6.71 (1H, dd,
J=82, 1.9Hz, H-6"), 551 (IH, dd, J=8.3, 58Hz, H-5), 3.63 (1H, ddd, J=17.0,
8.5, 2.7Hz, H-4a), 3.09 (1H, ddd, J=17.0, 5.9, 3.0 Hz, H-4b); 3CNMR (125 MHz,
CD;OD) §: 175.1 (C-2), 122.1 (C-3), 373 (C-4), 80.5 (C-5), 128.0 (C-1'), 117.8
(C-2"), 146.8 (C-3'), 146.7 (C-4'), 116.7 (C-5'), 1249 (C-6"), 1382 (C-7"), 1334
(C-1"), 113.8 (C-2"), 146.90 (C-3"), 149.2 (C-4"), 1164 (C-5"), 118.7 (C-6"). LI E
s 5 CERRUIRE A — 3, S ENS Y 13 8 E-3- (3, 4-ZFRERETHIL) -5- (3, 4-
TRRFEIRIL) A MRI-2- .

&M 14 A OK K HR-ESI-MS: m/z 603.204 2 [M + Na]* (it 58 CasHz013Na,
603.204 8), 4> F 3 N CasHi013. 'HNMR (500 MHz, CD;OD) §: 6.72 (2H, s, H-2,
6), 6.66 (2H, s, H-2', 6, 477 (1H, d, J=3.9Hz, H-7), 472 (1H, d, J=4.3Hz,
H-7'), 4.28 (2H, m, H-98, 9'8), 3.91 (2H, dd, J=9.1, 3.0 Hz, H-9a, 9'a), 3.86
(6H, s, 3, 5-OCH3), 3.84 (6H, s, 3', 5-OCH3), 3.13 (2H, m, H-8, 8, 4.86 (1H,
d, J=74Hz, H-1"), 3.77~3.19 (6H, m) H—4 FARIML IR & 17155 °C
NMR (125 MHz, CD;0D) §:139.5 (C-1), 133.0 (C-1"), 1053 (C-2, 6), 104.8 (C-2',
6'), 135.5 (C-4), 1362 (C-4"), 1544 (C-3, 5), 1493 (C-3', 5'), 87.6 (C-7), 87.2
(C-7Y, 55.7 (C-8), 55.5 (C-8"), 72.9 (C-9), 72.9 (C-9", 104.5 (C-1"), 75.7 (C-2"),
77.8 (C-3"), 71.3 (C-4"), 78.3 (C-5"), 62.5 (C-6"), 56.8 (3, 5-OCH3), 57.1 (3', 5'-
OCH3). VL EHdE 5 SCHRPHRIE S A —2, Wi e & 14 8T & 5 5 -4-0-B-D-ME Wi i
B

&M 15 AGEfA; HR-ESI-MS: m/z 543.183 0 [M + Na]* (it 514 CaH3011Na,
543.183 70, 43T 3N CxH32011. '"HNMR (500 MHz, DMSO-ds) 6: 8.97 (1H, s, 4-
OH), 7.02 (1H, d, J=159Hz, H-6), 6.93 (1H, s, H-2), 6.87 (1H, s, H-2"), 6.83
(1H, d, J=8.3Hz, H-5), 6.73 (1H, d, J=83Hz, H-5"), 6.71 (1H, d, J=8.0 Hz,
H-6"), 4.65 (1H, d, J=3.9Hz, H-7), 459 (1H, d, J=4.0Hz, H-7), 3.73 (1H, m,
H-9, 9, 3.75 (3H, s, 3-OCH3), 3.74 (3H, s, 3-OCH;), 3.02 (2H, m, H-8, 8,
4.85 (1H, d, J=7.3Hz, H-1") F13.72~3.13 (6H, m) A—7% 1 AR I % 0% _E 51

f&5; BCNMR (125 MHz, DMSO-ds) J: 135.2 (C-1), 132.2 (C-1"), 110.4 (C-2, 2D,



148.9 (C-3), 147.5 (C-3), 146.0 (C-4), 1459 (C-4"), 118.64 (C-5", 118.1 (C-5),
115.1 (C-6, 6'), 852 (C-7), 84.9 (C-7'), 53.7 (C-8), 53.5 (C-8), 71.0 (C-9), 70.9
(C-9, 100.2 (C-1"), 73.2 (C-2"), 76.8 (C-3"), 69.7 (C-4"), 77.0 (C-5"), 60.7 (C-
6"), 55.5, 53.7 (3, 3-OCHs). LA CHRPIRIERA—3, #fiEay 15 i
Ji§ % -4-0-p-D- i HH 1T

A 1~15 g5 L 1,

nd ZoH
B 1 4L AH 1~15 b2 454

Fig.1 Chemical structures of compounds 1-15

2.2 BEMEIEN
2.2.1 RAW 264.7 ta it i& 7
KA MTT BRGNS 7y, SRR 1. Ak, E T EERKEBAEIRET, &
R TR CFEFAAEAN ST 12.5 pg/mLKREE S, TEHI R4 IE (TS /> 90%): 1k
GV 2. SSERTINKREE T, S EWEAR T 50 pmol/L (3. 4. 12) BY 25 pmol/L
(13. 15) KN, T aft.
F 1% RAW 264.7 UG IR ( x+5,n=3)

Table 1 Effects of different administration groups on the viability of RAW 264.7 cells ( x+s,n=23)

415 AL LN 20 /g @




Group

Cell viability at different concentration® (%)

200 100 50 25 12.5 6.25
SIEY)
83+t14 433+6.8 68.9+5.5 86.4+4.7 100.2+5.1 -
Total extract
F R A
109.0 £ 6.1 107.8£2.9 999+1.2 98.7+59 97.8+6.9 -
Petroleum ether extract
R R ER A
8.6+£1.3 9.8+2.3 123+0.7 87.9+0.9 118.1+4.5 -
Ethyl acetate extract
IE T EEAL
5.1+£04 113.8+1.1 117.0+£ 1.0 119.7+1.4 127.6 £ 0.4 -
n-Butanol extract
IR
1023+1.2 1029+1.6 103.4+1.6 109.1+1.5 108.9+0.2 -
Water extract
2 - 112.1+£2.0 111.0£1.3 108.0+1.2 106.9 + 0.9 106.1 £2.8
3 - 843+2.6 83.4+14 94.1+0.2 103.1+0.3 102.8+1.9
4 - 78.7+0.8 83.3+0.7 90.1+0.72 92.0+1.19 93.4+0.8
5 - 90.8+2.9 91.6+0.7 95.1+1.7 972+1.5 1022+ 1.7
6 - 101.6 £ 1.0 105.8+1.2 117.6 £ 2.6 120.0+1.2 130.0+ 1.0
7 - 101.6 £3.7 105.8 + 1.1 109.2+2.3 119.04 £ 5.1 1113+ 4.6
8 - 132.7+6.7 129.5+1.3 122.1+1.7 118.0+5.5 108.0 £1.9
9 - 107.9 + 1.81 106.4 £ 0.5 99.1+1.3 98.6+1.1 98.6+1.7
10 - 923+2.6 93.5+14 96.0+1.6 100.2+1.8 106.6 + 1.4
11 - 104.3+42 108.0+1.3 108.5+1.4 114.7+3.6 108.8 +£1.2
12 - 83.6+1.1 939+1.5 943+1.0 97.6+1.8 103.9+0.2
13 - 772+2.8 83.0+1.7 999+24 110.1+£2.9 102.6+1.9
14 - 62.3+0.2 63.0+0.1 65.9+0.1 76.4+0.2 100.0 £ 0.1
15 - 88.7+0.9 89.4+0.6 92.99+1.18 110.7+1.3 1129+ 0.7

Ve @ B AR A ug/mL s AL IR EE B Jyumol/L, R IF] .

Note: ®The concentration units of extracts are pg/mL; the concentration units of compounds are pmol/L, and

the same below.
222 404 NO B
K LPS RUBHHT RAW 264.7 48 i 58 5 A5 A 25 BB B2 BRARAL S 0 B B R 18
SRR (MR 2. KT AL —E R H NO RBER], JUHE 4. 2 Fa A B
PLTE 12.5 pg/mL ¥R FE R HIHR AL (55.40 £ 0.50) %; Frilfb&903 Bond — e il
NO BEAEH, ForhummEBEZE TR s (5~8) FIZRINIRZ s (9~12) IR BT 1%
PE, £ 50 pmol/mL ¥ & R 4 F VG Jy 29.07%~40.30%
£ 2 %% LPS RI¥ RAW 264.7 4118 NO K FHM ( x+s,n=3)

Table 2 Effects of different administration groups on LPS-induced NO release in RAW 264.7 cells ( x+s, n=3)



A ZGIRIE T 1 NO fiIfl % »

2
Inhibition rate of NO production at different concentration® (%)
Group
200 100 50 25 12.5 6.25
SIEY)
- - - - 41.65+0.85 38.10 £ 0.84
Total extract
TR AL
43.53 £0.37 39.09 £ 0.92 37.13 £0.10 36.28 +1.72 34.66+0.33 -
Petroleum ether extract
VN =r A
- - - - 55.40+0.50 49.50 £0.43
Ethyl acetate extract
T REEAL
- - 44.86 £ 0.37 38.87+0.60 35.20+0.61 22.72£0.18
n-Butanol extract
IKEBAL
43.00£0.17 38.47+0.42 35.20+0.76 33.22+0.76 26.25+0.39 -
Water extract
2 36.06 +0.55 32.454+0.96 29.03+£0.36 23.04+£0.90 21.05+0.88
3 - - - 32.91+0.62 28.56 £ 0.75 21.59+0.14
4 - - - 33.28 +0.62 27.83 £2.06 17.98 £0.53
5 - 39.12+£0.85 37.58 £0.47 33.41+0.12 30.03+0.70 20.41£0.15
6 - 40.12+£0.53 37.47 +£0.47 33.96 +0.61 29.88 £0.11 23.71 £0.61
7 - 4428 £0.35 39.26 £ 0.67 35.29+0.21 31.57+£038 28.91£0.04
8 - 45.99 £0.35 38.63+1.22 36.06 + 0.24 34.50+0.22 30.52 £ 0.46
9 - 40.93 £0.59 35.95+0.38 31.11£0.58 29.94 +0.65 26.11+0.92
10 - 31.61 £0.69 29.84 +1.80 27.72+1.72 24.10+0.86 18.14 +1.01
11 - 47.42 £0.60 40.30 £0.48 37.23+0.99 35.68 +£0.48 29.48 £0.36
12 - - 29.07 £0.46 28.74+1.02 24.35+0.59 22.76 £0.07
13 - - - 28.65+0.24 25.52+0.44 21.38+£0.41
14 - - - - - 19.40 £0.44
15 - - - 27.66 £ 0.80 21.98 £0.81 18.49 £ 0,46
HhFEKAR
- - - - - 63.96 £0.76
Dexamethasone
3&5ip
RIMRAT LR ZBEH R A B8 T 15 MUA, HAE KT B p R

KAV WNHEREZE TR . RNIRRIANG R RS BRiba® 1. 2 M9 S At &1ty
NE RNz EaR, HHD 8 MEEY (3~5. 10~13 1 15) Y E IR ELEFRH 43
BB R O B RERGH AL B AT BUF ] NO BESUETE, 76 12.5 pg/mL W BE N # ]
AL (5540 £0.50) %5 WNMHEREZE T BRI AR AR S A 70 s B 1Y) NO i 11 S
A RESEREIRAT 25 R T RIEDRAE I BB . ASCEE TR T AE R, B
RIEH 977 148 S, RS TR AT I R 0E M, e W R 1 (9 25 505 B T
Hepli, AR TR E RO R I LR A TR R
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