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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 perform-
ance liquid chromatography ( HPLC) ,and their structures were confirmed by modern spectral techniques and physicochemical
properties , as ipalbidine (1) ,ipalbidinium-4'-0-8-D-(6-0O-trans-coumaroyl) -glucoside (2),1,8,15,22-tetraazacyclooctaco-
sane-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-dihydroxy-
cinnamic acid (10 ) , 4-methoxy-cinnamic acid (11),6-0-( E ) -p-hydroxycinnamoyl-1-8-ethyl-glucopyranoside (12), E-3-
(3,4-dihydroxy benzylidene )-5-( 3, 4-dihydroxy phenyl) dihydrofuran-2-one (13), yringaresinol-4-0-B-D-glucopyranoside
(14) and pinoresinol 4-0-8-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 activi-
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ties, with the inhibition rate of 29.07% 40.30% at 50 wmol/L.

Key words : Ipomoea turbinata seeds;ethyl acetate extract;chemical compositions ; alkaloids ; anti-inflammatory

KA N BELERHE Y T i Ipomoea turbinata
(T AR FEFRE TP =g TR L S
WA . LA T A AR AT
CROEATD) , AT M AR V5T 08 | Al de 52 19 )
R, HLR ) VH SR OHE I S5 /0 8 R b X ) R 1]
25, 1T TH0s im0 /N LR /N L 2¢
S OB . HIGAE N BEEAT 2 MO T
VO BB KR 2 B hn i) o DRI, R 1R
GG R G2, A R 25 I, U HAE
TRST AT et 25 55 5 T A 80 U (B AR A
WH5E . STHRAITSE R I 000 b & A B4 e s 2B
RSN o BT I Tt R
FHEER , mRAERT K+ R TR A R G 58 . w3
IS T A b B R T — R 5 BB H
+/\JCRE T R | B AT AR SO R AT 2
R LRI PERR AL HE AT ZR el o 0T 58, TPt H:
HURAER, LI B B HCE i Ak 5% 04 2530000 o B A,
T IR TT & A FH SR HERL 22 AR
1 #MR5AEZ%

1.1 {X|FE5HH

Bruker AV-500 %% % 4R A (2 [F Bruker 2
A 5 AR (R 22 SEAR Y ] ) 5 Waters 2695 7Y
RO A 15 A ( 3E [ Waters 24 7] ) ; KQ-500DE %
P S PP R A (b [ B LB A P A PR A ) 5
QBHLC 52 B 5 AR (JL mUig AR 2 W) ) 5 i bn
A (ZEE Thermo Fisher /3 7)) ; BT25s ¥ 2% K (1
[E Sartorius 2\ 7] ) ; CO, 555546 ( 3£ [E Thermo Fisher
NH]) 3 ChromCore ODS-C o 2 il 5 A (5, 7% 4+ (10 mm
x 250 mm,5 wm, 7RGS0 A F] ) 5 Agela Flash
MR SR A F]) s MCT DR 75 ~ 150 pum,
HA =25/ 7)) ; ODS K (30 ~50 wm, H A YMC
/5 7]) ;Sephadex LH-20 FUEEHE (€[ GE A #]) ; 4+
Il ek (F B WAL LA A 5 2 60 6
(GF254 % B L T4 W] ) s DEME 3557 2 (Hit5
WHB823F131, i i P8 A= an BT IR A 5 i
A1l 3E (FBS) (H1t45:2251346 , ;KICE-7# F8 4= A Bl 4
ATBRZY ) s BEWEE (MTT) (445 :530R0514, b3t %
KFERA R AT 5 I 2B (lipopolysaccharides,
LPS) (41t+5-: 34231201002, It 5t R 3K E R H AR A
A)) o SEER RTINS GGk al (A = 99.9% , 3%

R T )) Mol (46 = 99.5% , REEE FA
Al

KAi+T 2022 4F 9 W3k T2 M T 25 4 Ak 2)
A BRA T 2T R B 2 A A PR R 5
WEAERHE W) T A5 Al Ipomoea turbinata T4 Fh 7
PRAR (G5 :20220901 ) PRAF- T3 245 42 77 Ml A T i 1]
FA MEAHF
1.2 REEHSH

KA+ 21.5 kg ke, el 1 3 A5 95% &
BN 70% CPBEHATH A P2 H0(70 Hz) (3 x 2 h) ¥
R 41529 1.9 kg B8 . MEBEBE MK 8, IR
FHA Tk | 2R SR AINE T BEAS B T UK, D8R IRl
R, 15 45 ZE A 43 il 2 171.0 g, 660. 0 g Fll
280.0 g, RHHAEERAE (5 (100 ~200 H) X LR &
BEFRAL A TR B, LA S H - (1: 0—0: 1) £
FEVENL, 155 8 s Fr. A ~Fr. G,

Fr. C(210.0 g) Ak 5135 (200 ~300 H ) 43
B D P B EE(50: 100 1) BREEBERIAS 8 4
T4y, Fr. C-1 ~Fr. C-8, Hirp Fr. C4(24.5 g) % MCI
FEEMT 738, W EE-7K (30% —100% ) 6 3 Uk i 45 7
ANFE4Y, Fr. C4-1 ~ Fr. C4-7, Fr. C4-3(231. 1 mg)
2221 45 # HPLC ( ChromCore ODS-C,q,22% H -
7K,3 mL/min) 84L& %) 10 (¢, = 30.23 min, 6.2
mg) , Fr. C4-4(133.5 mg) ZF #1455 HPLC (15%
CNE-K) A B3 5 5 (1, = 45.98 min,4. 8 mg) .
Fr. C4-5(245. 6 mg) 2l £ % HPLC (20% Z. -
IK) Atk i8 444 14 (1, = 31.45 min, 10. 1 mg) Fl
13(ty = 45.49 min,6.0 mg), Fr. C5(69.3 g) &
MCI F: 27, DL EE-7K (30% —90% ) K4 BE e A5 6
A4y, Fr. C5-1 ~ Fr. C-5-6, Fr. C-5-3(4.1 g) &
ODS #1241, LA 7K (10% —35% ) 86 2 B lbi A 7
A4y, Fr. C-5-3-1 ~ Fr. C-5-3-7, Fr. C-5-3-3(309. 9
mg) 22 £ 7 HPLC (13% 2 Ji5-0. 1% W Rk ) 15
A 4(t, = 35.78 min, 10.2 mg), Fr. C-5-34
(120. 5 mg) £+ il % %4 HPLC (13% Zfi§-/K) 134k
W 12 (¢ = 108.76 min, 13.2 mg), Fr. C-54
(13.9 g) % ODS ¥ 2H7, L ZME-7K (30% —100% )
B BE Ve AE 7 AU 4%, Fr. C-54-1 ~ Fr. C-54-7,
Fr. C-54-3(119.9 mg) £ )1l 4 %1 HPLC (13% Z,
0. 1% PR K) 1346E5 ¥ 15 (1, = 125.15 min,3.3
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mg), Fr.C-54-4 (201.6 mg) £ | £ &Y HPLC
(15% 0. 1% W FRIK) 151659 3 (1, = 46.51
min,7.4 mg) ,

Fr. E(50.3 g) 2 ODS # )2 # 43 &, H BE-/K
(10% —100% ) 6 B2 Y i 45 10 343, Fro E-1 ~
Fr. E-10, Fr. E4(3.1 g) 2P £ % HPLC (15% Z,
-FR K ) BB AW 1 (1, = 11. 65 min,5. 8 mg) ,

Fr. F(40.3 g) 2 ODS ¥ 2 #7430 5, W EE-/K
(109% —100% ) # & P B 45 10 A>3, Fr. F-1 ~
Fr. F-10, Fr. F2(1.2 g) & BERAE)Z M (HEE) , 15
Fr. F-2-1 ~ Fr. F2-6, Fr. F-2-3(498. 1 mg) £ F 14
A HPLC (24% £ JE-0. 1% HRK ) 134654 6 (1, =
63.98 min,15.2 mg) . Fr. F-3(5.55 g) &2F %/
HPLC (18% £ Ji§-0. 1% W R K) 154k &4 8 (1, =
71.34min,21.0 mg) . Fr. F9(4.8 g) £ ODS #: 2
Br, FTHT 7K (30% —100% ) 46 B2 BE LA 10 4~
4%, Fr. F9-1 ~ Fr. F9-10, Fr. F9-3(90.9 mg) £}
il %% HPLC(13% L JE-0. 1% WK ) 4ifeisfb G
Y 9(ty = 24.01 min,6.5 mg) , Fr. F-94 (200 mg)
2221l £ 8 HPLC (14% 2 15-0. 1% W R K ) 43 2515
& 2 (1, = 51.07 min, 6.8 mg), Fr. F-9-5
(107.2 mg) 2 >F- il £ % HPLC (30% Ff {£-0. 1% H
gk ) itk 15444 7 (1, = 70.16 min,6.3 mg) .,
Fr. F9-7(3.7 g) 4 ODS ¥ )2 ¥ 4> &, F I EE-k
(109% —100% ) ¥4 B Ve ILAS 8 AT, Fr. FO-7-1 ~
Fr. F-9-7-8, Fr. F9-74 (11.3 mg) £ 2} # 4 #
HPLC(24% 2 Ji5-0. 1% W R K) 184669 11 (1, =
55.97 min,15.3 mg) ,

1.3 ZHpaiEHiNE

XTEC A KA N BB B g 40 i ( RAW
264.7) 477 10% FBS () DMEM ¥53: 5B 1 x
10°4/mL, 441 100 pL fin A 96 Ui, 7E 5% CO, 15
FEAE 37 CHEEIEFE 24 h, W ES FAUN N,
X HRZH S 2 40 M ) DMEM , KE 5 40 R AS ] 28 e B 1
WAE (12.5,25,50, 100,200 pweg/mL) 5% 164 )
(6.25.12.5.25 50 100 wmol/L) [¥) DMEM,, #k&iis
77 24 h, kG 1 BEAL A MTT 257 (5 mg/mL) 20
pl, FE3E5E 4 ho WEsRdhaR it Tl A = EL AR
(DMSO) 150 pL, 4% R#EHE 10 min, BEFFR{Y 490 nm
WA AL A fE #2855 40 i 77 3%
B ANMEAFIE R = (A = Aspy)/ (A = Asy) X
100% , HRHSEEHE =K,

1.4 NO #HEH

XFAN[RI BB AL K B4 Mok F LPS il RAW
264. 7 A A AE B AT IE VETR B . X B A K
1) RAW 264. 7 401, 3% 1 x 10°~/mL /0 T 96 1L,
M, Bl 100 pL, B HLIEF% 24 ho 4350 3 & 0 R
4 (L Jm DMEM ) | #1820 (1 pg/mL LPS A
DMEM) 20 (1 pg/mL LPS FIA [A] 28 B2 f 35
7 S EPEK 6. 25 wmol/L BHEZ ML FEK M ) o dhEE
Hid% 24 h, W 100 pL B3 S0 N BEpn i b . REAL
JA Griess 371 100 pL, #5CHFE 10 min, FFR{Y
540 nm P AL FLOEEE A . AKX NO
TFD’FF'J%:NO ﬁﬂﬁﬂ% = (Awﬂ - Aﬁsgg )/(Aﬁ?ﬂ _Axf;ﬂg)
x 100% . R4 CHEHE =R,

2.1 HERE
WwEWm1 P R ; HR-ESI-MS: m/z 230. 153

5[M + H]"(it#14 CsH,,NO,230.153 9) , 4+
KM CsH,NO,"H NMR (400 MHz, CD,0D) §:6. 96
(2H,d,J = 8.5 Hz,H2",6'),6.72(2H,d,J = 8.5
Hz,H-3",5'),3.98 (1H,d,J = 15.7 Hz, H5a),
3.64(1H,d,J = 15.7 Hz,H-5b),3.61 (1H, m, H-
3a),3.32(1H,dq,J = 17.1,4.1 Hz,H9),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-
10) ;" C NMR (100 MHz, CD,0D) §:29.9 (C-1),
21.5(C-2),53.7(C-3),55.2(C-5),129.9(C-6),
130.4(C-7),35.2(C-8),63.1(C9),20.1(C-10),
127.9(C-1"),130.9(C-2",6"),158.2(C4") ,116. 4
(C3',5") o HALA W HHs 5530wk ™" 4 LA —
B, e H o AR P

WwaEW?2 KK ; HR-ESI-MS: m/z 533. 203
7 [M - H] (3818 C,yH, NO, ,533.204 4) , 43 75X,
1 C,,H,NO, ,'H NMR (400 MHz, DMSO-d, )§:8. 48
(1H,s,H-5),7.94(1H,s,H8),7.47(1H,d,J =
16.0 Hz,H-7""") ,7.44(2H,d,J = 8.2 Hz,H2""",
6'''),7.27(2H,d,J = 8.4 Hz,H-2",6"),7. 13(2H,
d,J = 8.4 Hz,H-3",5"),6.66(2H,d,J = 8.2 Hgz,
H-3""",5"") ,6.35(1H,d,J = 16.0 Hz, H-8"""),
5.02(1H,d,J = 7.3 Hz,H-1"") ,4.71 (2H,t,] =
7.7 Hz,H-3) ,4.38(1H,dd,J = 11.8,2.3 Hz,H-6"
a),4.27(1H,dd,J = 11.8,7.7 Hz,H-6"'b) ,3.51
(2H,m,H-1),3.23 ~3.73 (4H, m, H-2"",3"" 4",
5'"),2.41 (2H, m, H-2),2.35 (3H, s, H-10) ;" C
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NMR (100 MHz, DMSO-d,)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),155.3(C9),20.7(C-10),127.0
(C-1"),130.2(C-2",6"),157.5(C4") ,116.4(C-3",
5'Y,99.6(C-1""),73.1(C2""),76.6(C-3""),70. 4
(C4'"),73.8(C-5""),63.3(C-6""),124.6(C-1""") ,
130.5(C-2""",6""") ,160.4 (C4""") , 115.7 (C-3"",
5"y, 144.9 (C-7"""), 113.8 (C-8"""), 166.4 ( C-
9'"") o LA W ERE S SR S A B B
HoteAE TN TE4-0-8-D-(6-0-Je A7 ELIBEAE ) 4
WEH

WwaEW3 @R HR-ESI-MS : m/z 453. 342
6 [M + H]* (i1# 14 CyH,N,0,,453.343 5), 4%
F=k C,,H,N,0,,'H NMR (500 MHz, CD,0D)8§:
3.18(2H,t,J = 6.8 Hz,H-2) ,2. 19(2H,t,J = 7.3
Hz,H-6),1.63(2H,p,] = 7.4 Hz,H4) ,1.52(2H,
p,J = 7.0 Hz,H-5),1.35(2H,m,H-3) , D) I ¥k#
R AN E I LR (CH, NO) , 454 HR-ESI-MS
PR H A1l CuH N0, RIIZAG W& h 4
ST FRAECTR E AT . 26 WEdE S
BRL' G SRS — S, e E Hoh 1,8,15,22- DU 2R
WA+ \5E-2,9,16,23- U

wEW4 HEEK; HR-ESI-MS: m/z 566. 426
7[M + H]* (3HE/{E C,yH N,0,,566.427 5) , 4%
F#Hk €, Hys NSO, ,'H NMR (500 MHz, CD,0D) §:
3.18(2H,t,J = 6.8 Hz,H2) ,2. 19(2H,t,/ = 7.0
Hz,H-6),1.64(2H,p,J] = 7.2 Hz,H4) ,1.51(2H,
p,J = 7.0 Hz,H-5),1.34(2H, m,H-3) ;" C NMR
(125 MHz,CD,0D)§:40.1(C-2),30.1(C-3),27.4
(C4),26.7(C-5),37.0(C-6),176.0(C-7), L) I
HEE ~ o — A E R (CH, NO) , 454 HR-
ESI-MS 278 Hoor 7200 Cyy HsN; O, SRIIZAL G )
JEH S PR E BAHEMR. 2 G
Ik G R R — B W e H R 1,8,15,22,
29- WAL =+ HHE-2,9,16,23 ,30- 1 .

WwaEWS KK ; HR-ESI-MS: m/z 391. 099
7 [M + Na]* (31518 C,,HyO,Na,391. 100 0) , 43
T3 h €, Hy Oy ,'H NMR (500 MHz, CD,0D) §:
7.52(1H,d,J = 15.9 Hz,H-7'),7.04(1H,d,J =
2.1 Hz,H-2"),6.95(1H,dd,J = 8.2,2.1 Hz, H-
6'),6.78(1H,d,J = 8.2 Hz,H-5") ,6.21(1H,d,J
= 15.9 Hz,H-8"),5.27(1H,q,J = 6.8 Hz,H-3),
4.13(1H,m,H-5),3.74(1H, m,H4) ,3.35(3H,s,

7-OCH,),2.00 ~2.26 (4H, m, H2,6);"” C NMR
(125 MHz,CD,0D)§:75.8(C-1),37.7(C-2),72. 1
(C-3),70.2(C-5),38.1(C-6),72.4(C4),175. 4
(C-7),127.6 (C-1"),116.5(C2"),147.2 (C-3"),
146.9(C4") ,115.1(C-5"),123.0(C-6") ,149.7(C-
7'),115.0 (C-8"),168.2 (C9'),53.0(7-OCH, ),
AL YRS SOk 4 R AR — B, e e A
SRR R

w&a&™ 6 IR E M [E &; HR-ESI-MS: m/z
377.084 1 [M + Nal]® (il % {4 C, Hy OoNa,
377.084 3) , /3 FH C, H, O, .,'H NMR (400 MHz,
CD,0D)6:7.56 (1H,d,J = 15.9 Hz,H-7"),7.05
(1H,d,J = 2.0 Hz,H2"),6.95(1H,dd,J = 8.2,
2.0 Hz,H-6") ,6.78(1H,d,J = 8.2 Hz,H-5") ,6.26
(1H,d,J = 15.9 Hz,H-8'),5.33(1H,td,J = 9.0,
4.3 Hz,H-3) ,4.17(1H,dt,] = 6.0,3.3 Hz,H-5),
3.73(1H,dd,J = 8.6,3.1 Hz,H4),2.02 ~2.25
(4H,m, H-2,6);"” C NMR (100 MHz, CD,0D) §:
76.1(C-1),38.7(C-2),71.3(C-3),73.4(C4),
71.9(C-5),38.2(C-6),177.1(C-7) ,127.7(C-1") ,
115.2(C-2"),146.7(C-3") ,149.5(C4") ,116.4(C-
5'),123.0 (C-6"), 147.1 (C-7"), 115.1 ( C-8"),
168.6(C9") . ZALAWEAE 53k ™ 45 L RA —
0, e H O aR R .

W& 7 w0 [E K, HR-ESI-MS: m/z
539.1158 [M + Nal]* (3% 1{f Cy H,, O,, Na,
539.116 0) , 4> ¥ K C, Hy 0,,,"H NMR ( 400
MHz,CD,0D)§:7.62(1H,d,J = 15.5 Hz,H-7"),
7.58(1H,d,J = 14.8 Hz,H-7""),7.07(1H,d,J =
2.1 Hz,H-2"),7.06 (1H,d,J = 2.0 Hz, H2""),
6.97(2H,dd,J = 8.2,2.1 Hz, H6',6""),6.78
(2H,d,J = 8.2 Hz,H-5",5""),6.36 (1H,d,J =
15.9 Hz,H-8""),6.28 (1H,d,J = 15.9 Hz,H-8"),
5.46 ~5.39(2H,m,H-3,5),3.96(1H,dd,J = 8.1,
3.3 Hz,H4),2.12 ~2.33(4H,m,H-2,6) ;" C NMR
(100 MHz,CD,0D)§:75.2(C-1),36.4(C-2),73.0
(C-3),71.1(C4),72.1(C-5),38.5(C-6),178.5
(C-7),127.9(C-1"),127.8(C-1"") ,115.7(C-=2"),
115.1 (C2""), 146.8 (C3",3""), 149.6 (C4'),
149.5(C4""), 116.4 (C-5",5"),123.0 (C-6"),
123.0(C-6""),147.2(C-7"),148.0 (C-7""), 115.2
(C-8",8""),169.0(C9"),168.5(C9"") , ZibEW
B 5550k 4l AR — e, WO E ol 3,5- i
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wE® 8 IR HE M [F {&; HR-ESI-MS: m/z
539.1157 [M + Na]* (3% {8 Cx H,, O), Na,
539.116 0), 4>+ K C,, H,, 0,,,'H NMR ( 400
MHz,CD,0D)§:7.60(1H,d,J = 15.9 Hz,H-7""),
7.51(1H,d,J = 15.9 Hz,H-7"),7.03 (1H,d,J =
1.9 Hz, H-2""),7.00 (1H,d,J = 2.0 Hz, H2'),
6.92(1H,dd,J = 8.2,1.9 Hz,H-6""),6.91 (1H,
dd,J = 8.2,1.9 Hz,H-6"),6.74(1H,d,J = 8.1
Hz,H-5""),6.74 (1H,d,J = 8.2 Hz, H-5'),6.29
(1H,d,J = 15.9 Hz,H-8"") ,6. 19(1H,d,J = 15.9
Hz,H-8'),5.62(1H, m,H-3),5.12 (1H,dd,J =
9.0,2.9 Hz,H4),4.37(1H,m,H-5),2.28 ~ 2. 11
(4H,m, H-2,6);"” C NMR (100 MHz, CD,0D) §:
76.0(C-1),39.3(C-2),69.0(C-3),75.7(C4),
69.3(C-5),38.3(C-6),177.0(C-7) ,127.6(C-1"),
127.6(C-1"") ,115.1 (C2"),115.1 (C-2"") , 146.7
(C3",3""),149.6 (C4',4""),116.4 (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 (C9'), 168.2
(C9") o ZALA W BUdE 5 SCkt ™) 4 oA — 2%,
W E H A 3, 4- I MERR RE 4 TR

wEW9 WA HR-ESI-MS . m/z 181. 049
7[M + H]" (3514 C,H,0,,181.049 5) , /3 F=t
J CoH 0, ,'H NMR (400 MHz,CD,0D)8:7.52(1H,
d,J = 15.9 Hz,H-7),7.03(1H,d,J = 2.1 Hz, H-
2),6.93(1H,dd,J = 8.2,2.1 Hz,H-6) ,6.78(1H,
d,J = 8.2 Hz,H-5),6.01(1H,d,J = 15.9 Hz, H-
8);"” C NMR (100 MHz, CD,0D) §:127.8 (C-1),
115.7(C-2),146.8(C-3),149.4(C4) ,116.5(C-
5),122.8(C-6),146.9(C-7),115.0(C-8),171.2
(C9) . ZALA Y%t 5k 45 LA — 3, ik
HE H g mmmEme T

wEw 10 k% 6 8 A& ; HR-ESI-MS: m/z
215.0102 [M + Cl] (3}%®18 C,H0,Cl,215.010
6) 4 H C,H O, ,'H NMR (500 MHz,C,D;N)§:
8. 12(1H,d,J = 15.8 Hz,H-7),7.66(1H,d,J =
2.0 Hz,H4),7.24(2H, m,H2,6),6.83 (1H,d,J
= 15.8 Hz, H8);"” C NMR (125 MHz, C,D;N) §:
127.6(C-1),117.1(C-2),148.2(C-3,5),122. 1(C-
4),117.3(C-6),145.5(C-7),116.1(C-8),170.2
(C9) o ZALA Y EE 53k ™ 45 A — L, i
W Hoh 3,5- T R R

LEW I [ERE K HR-ESI-MS 3% 87K :m/z
179.070 1 [M + H]* (3t%#14 C,,H,, 0,,179.070
3), 413k C, H,,0,,'H NMR (400 MHz,CD,0D)
5:7.61(1H,d,J = 16.0 Hz,H-7),7.45(2H,d,J =
8.7 Hz,H-2,6),6.80(2H,d,J = 8.7 Hz,H-3,5),
6.32(1H,d,J = 16.0 Hz, H-8),3.75 (3H, s, 4-
OCH,) ;"”C NMR(100 MHz,CD,0D)§:127.1(C-1),
131.2(C-2,6),161.3(C4),116.8(C-3,5),146.5
(C-7),114.8(C-8),169.7(C-9),52.0(4-0CH, ),
ALA YRS SOk A SRR A — B WO E o
4-HAA L R EER .

& 12 [ [ {K; HR-ESI-MS: m/z
377.120 2 [M + Na]* (it % {H C,, Hy, O4Na,
377.120 7) , /3 FX K C,,H,,0, ."H NMR (400 MHz,
CD,0D)5:7.64 (1H,d,J = 15.9 Hz,H-7),7.46
(2H,d,J = 8.6 Hz,H-3,5),6.81(2H,d,J = 8.6
Hz,H2,6),6.36(1H,d,J = 15.9 Hz,H-8) ,4.48
(1H,dd,J = 3.9 Hz,H-6'a) ,4.33(1H,dd,J = 3.9
Hz,H-6'b) ,4.30(1H,d,J = 7.9 Hz,H-1"),3.91,
3.62(4% 1H,dq,J = 9.7,7.1 Hz,1’-OCH,CH, ),
3.17 ~3.55(4H,m,H2" ~5") ,1.23(3H,t,J = 7.1
Hz,1’-OCH,CH, ) ; 13C NMR ( 100 MHz, CD,0D) 5
127.1(C-1),131.2(C-2,6),161.3(C4) ,116.8(C-
3,5),114.9(C-7),146.8(C-8) ,169. 1(C-9) ,104.2
(C-1'),75.4(C2"),77.9(C-3"),71.7(C4"),75.0
(C-5"),66.4(C-6"),64.6(1'-OCH,CH,) ,15.5(1'-
OCH,CH,) . %Ak Y5 5 Scik ™ 45 S 5 A —
B, B O 6-%-(E) X 2 HE A B Bk -1-8-&
Fe-m e

& 13 % {8 [& {K; HR-ESI-MS: m/z
315.0858 [M + H]" (3% {4 C,,H,;0,,315.086
3), 4 F=H C,,H,0,.,"H NMR (500 MHz,CD,0D)
5:7.41(1H,s,H-7"),7.04(1H,d,J = 2.1 Hz, H-
2'),6.97 (1H,dd,J = 8.2,2.1 Hz, H6'),6.84
(1H,d,J = 8.2 Hz,H-5"),6.78(1H,d,J = 1.9
Hz,H2'"),6.77(1H,d,J = 8.2 Hz,H-5""),6.71
(1H,dd,J = 8.2,1.9 Hz,H-6""),5.51 (1H,dd, J
= 8.3,5.8 Hz,H-5),3.63(1H,ddd,J = 17.0,8.5,
2.7 Hz,H4a),3.09(1H,ddd,J = 17.0,5.9,3.0
Hz,H-4b) ;”C NMR (125 MHz,CD,0D)§:175. 1( C-
2),122.1(C-3),37.3(C4),80.5(C-5),128.0(C-
1'),117.8 (C-2"), 146.8 (C-3"), 146.7 (C4'),
116.7(C-5"),124.9(C-6") ,138.2(C-7"),133.4(C-
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1'7),113.8(C-2""),146.90 (C-3"") ,149.2(C4"") ,
116.4(C-5""),118.7(C6"") , G Y 53
Bk SRR IEAR — B, SR E e E-3-(3,4- R 3
IR AL ) -5-(3,4- BRI ) — AUk R -2- i
& ¥ 14 H {4 #y K; HR-ESI-MS: m/z
603.204 2 [M + Na]' (38 {4 C, Hy Oy Na,
603.204 8), 4% T3 K Cy Hy Op50'H NMR (500
MHz,CD,0D)s§:6.72(2H,s, H-2,6) ,6. 66 (2H,s, H-
2',6'),4.77(1H,d,] = 3.9 Hz,H-7) ,4.72(1H d,
J = 4.3 Hz,H-7') ,4.28 (2H, m, H9b,9'b) ,3.91
(2H,dd,J = 9.1,3.0 Hz,H9a,9'a),3.86(6H,s,
3,5-0CH,) ,3.84(6H,s,3’,5'-0CH,) ,3. 13(2H,m,
H-8,8'),4.86(1H,d,J = 7.4 Hz,H-1""),3.77 ~
3.19(6H,m) ;" C NMR (125 MHz,CD,0D)§:139.5
(C-1),133.0(C-1"),105.3(C-2,6),104.8 (C-2",
6'),135.5(C4),136.2 (C4'),154.4 (C3,5),
149.3(C-3",5"),87.6(C-7),87.2(C-7"),55.7(C-
8),55.5(C-8'),72.9(C9),72.9(C-9"),104.5( C-
1),75.7(C2""),77.8(C-3"") ,71.3(C4"") ,78.3
(C-5""),62.5(C-6""),56.8(3,5-0CH, ) ,57.1(3',
5'-0CH;) o ZALG W%l 530k ™ 4 A — 3,
WCR 5 A T IR 3R 4-0-B-D- ML i # A 17
K& 15 4 [H 4 HR-ESI-MS: m/z

543.183 0 [M + Nal® (3% {f C, Hi, O, Na,
543.183 7), /% T34} Cy Hy, O,,.'H NMR ( 500
MHz,DMSO-d, )6:8.97(1H,s,4’-0H) ,7. 02 (1H,d,
J = 15.9 Hz,H6),6.93(1H,s,H2) ,6.87(1H,s,
H-2"),6.83(1H,d,J = 8.3 Hz,H-5),6.73(1H,d,
J =8.3Hz,H5'),6.71(1H,d,J = 8.0 Hz,H6") ,
4.65(1H,d,J = 3.9 Hz,H-7),4.59 (1H,d,J] =
4.0 Hz,H-7') ,4. 11 (2H,t,J =7.2 Hz,H9b,9'h) ,
3.73(2H,m,H-9a,9'a) ,3.75(3H,s,3-0CH, ) ,3. 74
(3H,s,3'-0CH,) ,3.02 (2H,m,H-8,8") ,4.85(1H,
d,J = 7.3 Hz,H-1"") f13.72 ~3. 13(6H,m) Jg—4
- B HU itk g 4 A B B9 R P45 55 C NMR (125
MHz,DMSO-d, )8:135.2(C-1),132.2(C-1") ,110. 4
(C2,2"),148.9(C-3),147.5(C-3") ,146.0(C4) ,
145.9(C4") ,118.64(C-5") ,118.1(C-5) ,115. 1( C-
6,6'),85.2(C-7),84.9(C7'),53.7(C-8),53.5
(C-8"),71.0 (C9),70.9 (C9'),100.2 (C-1""),
73.2(C2"),76.8 (C3""),69.7 (C4""),77.0 ( C-
5'),60.7(C-6""),55.5,53.7(3,3"-0CH, ) . %1k
BB 5 S0k g AR — B, O H A g
F-4-0-B-D-HHHE o
EW 1 ~15 L ILE 1,

7 6 -4 4 OH
(o]
ROOC 2 e
Lo 3,09 X OH
4
O "o
OH
5 R=CHj
6 R=H
& 5 B o HO o
4 o
HO 4 OH Y OH
3 2
HO . HO 10
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NN @ i @ i
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Fig. 1  Chemical structures of compounds 1-15
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2.2 HmREHEITH
2.2.1 RAW 264.7 tmfei& 5

SR MTT A 4 TG 77, 45 R W2 1o At
Mk IE T R AR ERALAE PR R, SRR LR 2

BB AR T 12,5 pe/mL W BE R, 61 440 Mg
B (A 1= 90% ) s 2.5 ~ 11 7Tl ik
BT MAMEA WE R T 50 pmol/L(3.4.12) 5§
25 pmol/L(13 15) e T, AL #EHE .

F 1 REKST RAW 264. 7 GHTE AR (v £5,n=3)
Table 1  Effects of different samples on the viability of RAW 264. 7 cells(; +s,n=3)
ANTRIZE 25 B2 R Y 0 M
bl Cell viability at different concentration® (% )
Group
200 100 50 25 12.5 6.25
ra
A 8.3 + 1.4 43.3 + 6.8 68.9 + 5.5 86.4 + 4.7 100.2 + 5.1 -
Total extract
Al A 109.0 = 6.1 107.8 + 2.9 99.9 = 1.2 98.7 = 5.9 97.8 + 6.9 -
Petroleum ether extract
2 T
LR TR AL 8.6 + 1.3 9.8 +2.3 12.3 £ 0.7 87.9 + 0.9 118.1 + 4.5 -
Ethyl acetate extract
AL TR 5.1 £0.4 113.8 = 1.1 117.0 + 1.0 119.7 = 1.4 127.6 + 0.4 -
n-Butanol extract
S fs
AL 102.3 + 1.2 102.9 + 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 - 84.3 £ 2.6 83.4 + 1.4 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 97.2 = 1.5 102.2 = 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 = 5.1 111.3 = 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 9.1 = 1.3 98.6 = 1.1 98.6 = 1.7
10 - 92.3 £ 2.6 93.5 = 1.4 96.0 = 1.6 100.2 + 1.8 106.6 = 1.4
11 - 104.3 + 4.2 108.0 + 1.3 108.5 + 1.4 114.7 + 3.6 108.8 + 1.2
12 - 83.6 = 1.1 93.9 + 1.5 94.3 =+ 1.0 97.6 = 1.8 103.9 + 0.2
13 - 77.2 + 2.8 83.0 £ 1.7 99.9 + 2.4 110.1 = 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 = 1.3 112.9 = 0.7

T AR IE B R g/ mL; BAAAL & MR R BN wmol/L, T[] o

Note: “The concentration units of extracts are pg/mL;the concentration units of compounds are pmol/L,and the same below.

2.2.2 94 NO Bk iE bk

SR LPS B34 RAW 264. 7 4 il 48 JiF 455 760 3
W 25 AU S AR AL B W e 28 1 1, 25 R R
(W2 2) o KT 25w 44 — & il NO Bk
YER, U TR O R #E G AL AE 12,5 ng/mL ¥
JETF I ZE AT I8 (55. 40 + 0.50) % ; Frillfb & 434
WRA —E R NO BEHOE R, H A i 2 7
MR A7 (5 ~8) MR RIS 53 (9 ~12) WR A3
GF 936 M, 7E 50 pmol/L e BN 0 41 2 [ Oy
29.07% ~40.30% .,

3 4ig

RSO KA LR LRI PRI e 03 15 45
TS MG, HE5H 2B Kb el 28 A= ) e
WMMEREZE T RS RN RS FIARBE R K, BRIk &
Y12 F19 SNIA G034 | AR o
193], HHA 8 AMEEH (3 ~5.10 ~13 F115) hE
WNBEAER 43 B AR . K+ LR LR ZE G
FLATRAF ] NO B M 78 12,5 wg/mL KT
PN FRAT K (55. 40 + 0.50) % ; MNMERE 2 7 R 2 1
43 MR RIS 43 7 B4y I NOA il VR T, ] g
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%2 REREGI LPS #l RAW 264. 7 488 NO KRB (x +5,n=3)
Table 2 Effects of different samples on LPS-induced NO release in RAW 264. 7 cells(; +s,n=3)

RIFISAZ5W I F ) NO 1) 3¢

A5 Inhibition rate of NO production at different concentration® (% )
Group
200 100 50 25 12.5 6.25
24 L1
Y - - - - 41,65 + 0.85  38.10 = 0.84
Total extract
Al 43.53 + 0.37 39.09 + 0.92 37.13 + 0.10 36.28 = 1.72 34.66 = 0.33 -
Petroleum ether extract
73] fi ST 437
LR PR - - - - 55.40 = 0.50 49.50 + 0.43
Ethyl acetate extract
A TR - - 44.86 + 0.37 38.87 = 0.60 35.20 = 0.61 22.72 + 0.18
n-Butanol extract
Kb 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 32.45 + 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 + 0.6l 29.88 = 0.11 23.71 = 0.61
7 - 44.28 + 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
AT
IR - - - - - 63.96 + 0.76
Dexamethasone

SRR RAT 24 T T AR DT AAE I 00 E 22528 o
ASCEE T RMF REE R IR BN e 3
155 IRABIFE R IR IEE , h B 5 /Y
YIBBESE T WSR3 R (0 R 24
ZEE I R .
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