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L, R HIRERE \ODS Sephadex LH-20 AL AR A5 7 12 X8 5 A7 e 1) S 075 S FIAE T B A kA7 23 g 2k, e i A
HEHRPE PSSP R AN B R A G W T A A . S5 R TSR E (Y 70% BRI 4 B AR 3
13 LS, Hob W5 R0 5 A5 4 LS Y, 2000 2-(2' -k — 4 DUt 4% ) + /\Bk-1,3,4- = (1) .1,
2-di-0-palmitoyl-3-0-B-D-galactopyranosyl glycerol(2) soyacerebrosides I FI 1 (3) \tinocordiside(4) ; INIE T BEFRA 4355
89 MEEH, 0 5o T 4 (5) 3,4- R EEIREL-B-D-H 4 i (6) Jtinosinen (7)) |53 T -2 - WK I P 5 1%
(8) tinosineside A(9) tinosposide A(10) 77 M-HAE 3R -9-0-8-D-H A (11) JFERS & ARG 3R -9-0-8-D-H 4w hk
H(12) LEREAMR13) o Hrb ey 8 /o8 KA W E Uil , k59 1.2.3 .6 11 i OB © BHE Y 70 5
PR AW 13 S e UONTERT 3 B 2 o HAh, X B AR B 13 LS W HEST TR Z 5 RAW 264.7
AR NO 1E LRI AE .

KRR G AL Uy s SR M s LR T 1

FE 435 :0946.91 XHERFRIZAD A N E4HS:1001-6880(2022)8-1325-07
DOI:10. 16333/j. 1001-6880. 2022. 8. 007

Study on chemical constituents from chloroform and n-butanol
fractions of Tinosporae sinenisis ( Lour. ) Merr.

GAO Yan-yan,GUO Feng-xia, GUO Shao-bo, LIANG Yan,ZHANG Wei" ,LIU Bin "

School of Chinese Materia Medica ,Beijing University of Chinese Medicine ,Betjing 102488 , China

Abstract ; Study on the chemical constituents from Tinosporae sinenisis (Lour. ) Merr. The shattered stem of T. sinenisis was
extracted with 70% ethanol under reflux. The crude extract was extracted with chloroform, ethyl acetate and n-butanol, suc-
cessively. Thirteen compounds were isolated and purified by silica gel, ODS, Sephadex LH-20 and macroporous resin from
chloroform and n-butanol fractions of T. sinenisis. Their structures were elucidated via the interpretation of nuclear magnetic
spectrometry ,mass spectrometry and other spectral analyses. Thirteen compounds were identified as 2-(2’-hydroxytetraco-
sanoylamino) octadecane-1,3,4-triol (1), 1,2-di-O-palmitoyl-3-0-8-D-galactopyranosyl glycerol (2),soyacerebrosides I
and I (3) ,tinocordiside (4), trans-syringin (5) ,3,4-dimethoxyphenyl-B8-D-glucoside (6) ,tinosinen (7) ,5-hydroxymeth-
yl-2-furanacrylic acid (8) ,tinosineside A (9) ,tinosposide A (10) ,isolariciresinol-9-0-8-D-glucopyranoside (11) ,secoiso-
lariciresinol-9-0-B-D-glucopyranoside (12) and L-pyroglutamic acid (13). Compounds 1-4 were isoalted from chloroform
fraction ,and compounds 5-13 were isolated from n-butanol fraction. Compound 8 is the first report from natural sources ,com-
pounds 1,2,3,6,11 are newly isolated from the family Menispermaceae , compound 13 is newly isolated from T. sinenisis. In
addition, all the 13 compounds were evaluated for their inhibitory effects in lipopolysaccharide-induced nitric oxide production
in RAW 264.7 cells.
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2, AR PR, AR XU IR, BT 45 Y
DR SEREAE R T A AT 2 W
2hF 0 IKUBR I L &7 5 05 4%, 97 A, (AR R AR
RO O TE T IR YT R, o8 LA IRE 5 55 AR AL
PG BV I R L, T A 3 TR T A
MRS LS I BT AR A A R AT
WIHEABRRFRMNER LT, B R
FERY,F A4 BEEY AR SRS g i
WRTE HE TN A5 AP 2 BRSEE (5 H Az @ FE
A BT AE F2 B TR R 7 2R IR DL SO
RSB B SE A A 7 2F IR Al A A
TR IR 2, B TR) N FH D3 s AR, 97 380 U0l
{E B R S A5 e 1) I e R BE MR AR AT, [ A2
FRH L300 B Al B A 5800 R ss , B2 R
TE LR CPRERNAG S 53 43 85, 25 FRAE T 92 2 4R
HPTE T 7 T 7K R BB B 23 T, HE 245 550 T il
WA TSR, i — 2D A T i B A A A
ARSI 2R F 22 b (335 43 B H AR S A e 1Y) U0 AE
T REABGRALHEAT A i B9, JE X 43 B A 3 Y
G T THHIIE Z 0515 S RAW 264. 7 4 fi Bt
i NO P I R, A A DA B 7 1 v =4 i ke 1
TEYER X i — 20 FF &R T T i
1 #REFE=E
1.1 {UE5H#H

Bruker Avance IlI-500 A SAZ R ILPRAL (3£ H
Bruker 2] ) ; VARIAN INOVA-600 78 S A% w5 o4z
X (L Varian 24 7)) ; VG-ZAB-HS Y 5% (9 [
VG Instruments 2\ 7 ) ; Bruker ESQUIRE-LC % i 1%
(& Bruker 22 7] ) ; LTQ-Orbitrap XL JTi% A% ( 36
[ FEHR KRB A W) 5 CO, 4RI FR 46 (£
Thermo 3] 5 5 'GARE  i3458 ( H A% Nikon A H]) ;
i (72 [E BMG Labtech A 7]) .

FEIE R (60 ~ 100 H 200 ~300 H,H &
AL T ) shERE G U ZE MR (20 em x 20 cm,
B BWEEHIET) ) ; Sephadex LH-20 ( 35 [F Pharmacia
N ) ;0DS A EFE AR50 wm, H A Yamaha Motor
Company, YMC A& ) ; AB-8 UKL W [ g ( K
FTF R4 T ) ; MCI-GEL CHP20P ( H A& =254k
SN o AR R A Al

/NEE A RAW 264. 7 (b 5% B A0 240 i 55 U5
Hly) s M ZE RN (CRIE SRR AR A A ) 5
DMEM 35525 ( 3£ [ Gibeo A H]) 5 PBS R 2% il
(3£ Gibeo 24 H]) s XHTL(10 000 U 8 &= Mk R
IRAW) (3L Gibeo 24 F]) 3 FBS G4 1% (WL K

BUAEYIRHA R | ) s DMSO (BT hiz T /A ) ) 5 F K
WEMK I (32 [ Sigma A H]) ; IR ZHE (CRIESERAY)
FHEA TR A 5 NO 70 & (b mt v s i A ek
HIRATH) o

Vi 3 T 24 b ) 22 T T O R P 2RO A RR A
H A HLTVE S 140101, 2855 Ry 7 OB 4
S 1 4 I Tinospora sinenisis ( Lour) Merr.
TIRECY =
1.2 R#BESE

THRIEAIEZGH (10 kg) BTG IMA 70% &
P IR 3 Y, BER 2 b, G IR IO, I [T A7 75
TR IERTREEE ) 1.3 keo K4 SR INK 53-8, IR
ST LR TR KRN IE T BEAS X, A ORI
IS, 43S B LR R E T PEAEIGHRA .

SN A WGRA 2 rk A i, — S H bt R B
(20:1—0:1,V/V) BAEBEME 5 Fr. 1 ~ Fr. 4 P44
Wore Fro 3 @ RERCH (55, DL E ke
B (150: 150: 1, V/V) Geli, &8 2 KR A I Fr.
3-1 ~ Fr. 34, Fr. 3-1 Fr. 3-3 fl Fr. 34 %&)54
Sephadex LH-20 (G ffj: HBE = 1:2) PEML . HH B 45
A, AR B G 1(3.6 mg) ALEH 2(5. 4 mg) Flfk
G 3(4.3 mg), Fr. 4 5G5S bR gk ( —S&(H
fig: B, 100: 1—0:1,V/V) , Sephadex LH-20 ¥ 5,
T CADT I = 1:2) Al )2 gk ( 5 b
HEE = 9: 1) s aife, B35 4(4.2 mg) .

1 T EEAEEGE o 22 AB-8 FJCFL I AR S , 7K
30% 2. 50% T 0% . 95 % £ TR FEVER
BEFr. 1 ~ Fr. 5 BT, Fro 2 SRRk
(A R 150 1501, V/V) Y, 753 Fr. 2-1 ~
Fr. 24, Fr. 2-1 ZrERH A, 05 FEE(18: 1—
0:1,V/V)yelit , 153 Fr. 2-1-1 1 Fr. 2-1-2, Fr. 2-
1-1 kAT 0%, 05 - B (15: 1500 1, V/V) 84
JEVEL, FHEEA Y 5(21.5 mg) o Fr. 2-1-2 22 MCI
FEGE, K IR (9 102 1, V/ V) Aefs JB8 18 It A Ak i
o (S5 Wl 7K = 15:1:0.05,V/V/
V) AR EY 6 (4.1 mg) . Fr. 22 REERHEE
i, A5 (15 1501, V/V) Ve, 753 Fr. 2-2-
1 ~ Fr. 2-2-3, Fr. 2-2-1 %4 Sephadex LH-20, FH i3k
JBt, PR A 3 (S 0 A K = 15:1:0.05,
V/N/N) 8 5 EMEE Y 7(3.2 mg) , Fr. 223 4
R AT i, S FE s /K (12:1:0.05,V/V/V) 43
BRI EY 8(2.7 mg), Fr. 2-3 ZRERAHA
i, A7 HEE(12: 1001, V/V) B EE SRR, 15 3
Fr. 2-3-1 #ll Fr. 2-3-2, Fr. 2-3-1 %4 Sephadex LH-
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20, YR, 455 Fr. 2-3-1-1 ~ Fr. 2-3-1-3, Fr.
2-3-1-1 Fl Fr. 2-3-1-2 4353 e e 4 33, 475 W
Fiz: 7K (12:1:0.05,V/V/V) Yeli, A 586 59 9(3. 3
mg) FIfLAH 10(5.3 mg) . Fr. 2-3-1-3 ZRERAH
oy, A HEE(30: 1500 1, V/V) (5 s
(20:1—-0:1,V/V) & B EE: 7K (12:1:0.05,V/
V/V)UERE, S EE S 11(2.9 mg) . Fr. 232 4
Sephadex LH-20 ¥ & 3if | HT Bk I, 15 28 ik IS A £
Tk, S I K (12:1:0.05, V/V/V) Y, 15 5]
G 12(3.2 mg) o Fr. 24 SPRERCH: (A5, 565 D
05 WEE: 7K (20:1:0.05—0:1:0,V/V/V) S5 HiE
17K (18:1:0.05—0:1: 0, V/V/V) &4 FEE: 7K (9: 1:
0.05,V/V/V) Pellii /58S 13(15 mg) .
1.3 HRFEERIE

K g Z 8% (LPS) 75 5 1Y/ BUE W 20 s RAW
264.7 BEC— AL A (NO) 4 AE 20 Jfd 455 A, 3 i
Griess I 52 NO & 517 %t 58 i e vh 40 2 15 51
LA 1 ~13 PEAT T ARSI R TG MR ik
1.3.1 RAW 264.7 mfagizir

RAW 264.7 41 & 10% FBS { DMEM %35
WT 37 C,5% CO, i FRfAh# B F . ff RAW
264. 7 4k X RA K BT, 4% 3 x 10° 4~/mL
YN %% R, RRFL 100 L, A0 F 96 fLtkh F 37 C |
5% CO, GhZL355% 24 h, 175205
1.3.2 REMLESH A NO B Z 6 3HR

SEYR IR S IO IR A2 PR 2 2 R g 2l
o 25 X RALIN A 58 4 1% 37 3 B AL 41 i A 10
pe/L LPS %W ; BHIEZS 4N A 20 mol/L 1 ZEK AR
110 pe/L LPS {RAW; 254 A 10 peg/L LPS %5
W1 20 wmol/L 45 FRLAA AL A 41 VR 6 Y, SR 3% 4 i
JLFE 24 h, 24 h )5, BALECS0 pL BIEW, AR
By 96 FLIGFRAR Y, 4 — A AR & ] A5 2k
THHE . ¥ 96 FLEEFR-ME FHE R L3552 10 min, 7§
fifibRAY 540 nm 4b i HL45FL OD fA, 7154k &4 NO
AR S A 3 K,

HF = (ODyy — 0Dy, )/
(0D —O0D,y) x 100%

1.3.3 %it#5ik

iz Ff] GraphPad Prism 8. 0 Xf £ 45 #F 47 &b 3 143
BE AU RECE UL = BRIfEE (0 25) F05, R
W Zathitir Z4Hm e, L P < 0.05 KR
SAGIFE L,
2 LIGHER

2.1 SHEE

a1 HEBAE(ED) ;ESI-MS: m/z 684.6
[M+H]*,m/z706.6 [M + Nal]*,4>F= C,Hg
O,N;'H NMR (600 MHz,C,D,N)5:8.59(1H,d,J =
8.9 Hz,NH),6. 72 (2H, br s,3-OH,4-OH) , 6. 23
(1H,br s,1-OH),5.13 (1H, m, H2) ,4. 63 (1H, br
s,H2'),4.53(1H,dd,J =9.6,5.3 Hz,H-1a) ,4. 44
(1H,dd,J =9.6,5.3 Hz,H-1b) ,4.37(1H,br s, H-
3),4.29(1H,br s,H4),2.24(2H, m,H-3") ,2. 04
(1H, m, H-5a), 1. 95 (2H, m, H-5b, H-6a) , 0. 86
(6H,t,H-18 ,H-24") ;" C NMR (150 MHz, C,D,N,)
5:61.8(C-1),52.7(C2),76.5(C-3),72.8(C4),
35.5(C-5),26.4(C-6),175.0(C-1"),72.2(C2"),
33.9(C-3"),25.6(C4") . LI b%ds2 530w %t
W SEA B 1 o 2-(2 - R L - a2 56 ) +
J\B-1,3 ,4- =,

wEW2 HEL N (EEE) ; ESI-MS:m/z 753.5
[M+Na]*,4>F= C, HyiO, ;' H NMR (500 MHz,
C,D;N)§:5.67 (1H, m, H2),4. 69 (1H, dd, J =
11.9,4.2 Hz,H-3a) ,4.53(1H,dd,J =11.9,4.2 Hz,
H-3b) ,4.37(1H,dd,J =10.8,3.2 Hz,H-1a) ,4. 16
(1H,dd,J =10.8,5.3 Hz,H-1b) ,4.14(1H,d, J =
7.5 Hz,H-1'),0.85(6H,t,J =6.8 Hz, CH,);" C
NMR (125 MHz,C;D;N)§:63.3(C-1),71.0(C2),
68.1(C-3),105.8(C-1"),72.4(C-2"),75.3(C-3"),
70.2(C4"),77.3(C-5"),62.3 (C-6"),173.3 ( C-
17),173.2 (C-1"""),34.5 (C2""),34.3(C2"""),
25.3(C3"",3"""),23.0 ~34.5(C4"" ~15"" 4" ~
15"""),14.3(C-16"",16""") . LA LB 48 5 SCHR X
R0 e sz A A 2 4 1, 2-di-0-palmitoyl-3-0-5-
D-galactopyranosyl glycerol ,

wEW 3 AL (EeE); ESI-MS: m/z
714.5 [M+H]* ,m/z736.5 [M +Na]* (4 F=
C, H,s NO,, 4% F 4 713);'H NMR (500 MHz,
C;D;N)§:5.49 (2H, m, H-8,9),4.23 (1H, m, H-
1'),0.87 (6H, t,-CH, );"” C NMR (125 MHz,
CDN)§:70.1 (C-1),54.7(C2),72.4(C3),
132.0(C4),132.1(C-5),33.0(C-6),32.1/27.6
(C-7),130.0/129.4 (C-8), 131.1/130.6 (C9 ),
32.9/27.4(C-10),175.6 (C-1") ,72.5(C-2") ,14.3
(CH,),105.6(C-1""),75.1(C-2""),78.5(C-3""),
71.6(C4'") ,78.4(C-5"") ,62.7(C-6"") . L) B
25 emou IR s A 3 i soyacerebro-
side [ I soyacerebroside I ZH i i — 20 i J2 S 44 R
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A, 8 C NMR K G 35, B soyac-
erebroside T( 2 254444 ) 5 soyacerebroside TT( JIi=;
SEAIR) B B2 R 50 4,

wEW4 HaTEMHmAR(HE); ESI-MS;
m/z419.2 [M +Na] " ,m/z815.4 [2M + Na] ", 4y
++ €, H,,0, ;" H NMR (600 MHz, DMSO-d, )§:5. 61
(1H,s,H-3),2.90(1H, m,H-6),4.26 (1H,d, J =
7.8 Hz,H-1"),2.54(1H,d,J =6.7 Hz,H-1),2.00
(IH,m,H9),1.94(3H,s,H-14),1.93 (1H, m, H-
5),1.69 (1H, m,H-7),1.18 (1H, m, H-8), 1. 06
(3H,s,H-15),0.97 (3H, s, H-12),0.86 (3H, s, H-
13);"C NMR (150 MHz, DMSO-d,)8:56.7 (C-1),
202.9(C-2),120.8(C-3),170.7(C4),54.5(C-5),
53.1(C6),49.0(C-7),20.6 (C-8),36.5(C9),
55.9(C-10),79.6 (C-11),20.4 (C-12),22.2 ( C-
13),23.7(C-14),23.9(C-15),97.1(C-1"),70.6
(C2"),77.5(C-3"),74.0(C4"),76.9(C-5") ,61.5
(C6"), LI EEmas 5k sE b a4
>} tinocordiside,

wEWS ARG (HEE) ; ESI-MS: m/z
395.1 [M+Na]*,m/z767.3 [2M +Na] ", 43+ F=
C,,H,,0,;'H NMR (600 MHz,CD,0D)§:6.77 (2H,
s,H-2,H-6),6.57(1H,d,J =15.9 Hz,H-7),6.35
(1H,dt,J=15.8,5.6 Hz,H-8) ,4.89(1H,d,J=7.6
Hz,H-1') ,4.25(2H,d,J =5.6 Hz,H9) ,3. 88 (6H,
s,3,5-0CH;) ,3.81(1H,dd,J =12.0,2.2 Hz, H-6’
b),3.69 (1H,dd, J =12.0,5.2 Hz,H6"a), 3.50
(1H,m,H-2"),3.44(2H,m,H-3' ,H4') ,3.24(1H,
m,H-5") ;" C NMR (150 MHz, CD,0D)§:135.2( C-
1),105.5(C-2,6),154.3(C-3,5),135.9(C4),
130.0(C-7),131.3(C-8),63.6(C9),57.0(3,5-
OCH,), 105.3 (C-1"),75.7 (C2"),78.4 (C-3"),
71.3(C4"),77.8(C-5"),62.6(C-6") . LI ¥4z
Sk IR s b S S R T

wame [ifash i (FFEE);ESI-MS:m/z 317. 1
[M+H]", 4% C,H, O, ,'"H NMR (600 MHz,
DMSO-d,) 6:6.82 (1H,d, J = 8.8 Hz, H-5),6.70
(1H,d,J=2.7 Hz,H2) ,6.55(1H,dd,J=2.7,8.7
Hz,H-6) ,4.71(1H,d,J =7.7 Hz,H-1") ,4. 04 (1H,
dd,J=12.0,2.2 Hz,H-6'a) ,3.92(1H,dd,J =12.0,
5.2 Hz,H-6'b),3.71(3H,s,3-0CH,) ,3. 68 (3H,s,
4-OCH,;),3.17 ~3.44 (4H, m, H2' ~ H-5");" C
NMR (150 MHz, DMSO-d, )§:143.9(C-1),102. 4 ( C-
2),152.0(C-3),149.4(C4),107.2(C-5),112.6

(C-6),55.4(3-0CH,),56.1(4-0OCH,),101.5 ( C-
1'),73.4(C2"),76.8(C-3"),70.0(C4") ,77.2(C-
5'),60.9(C6") . LI b %ds s 53t it wesg
&Y 6 2 3,4-— I SH RS -B-D-H H T

wEWT HOJERKK(HEE); ESI-MS:
m/z527.2 [M+Na]" ,m/z543.1 [M +K] ", T
#* C,H,, 0,5;'H NMR (600 MHz, CD,0D) §: 6. 74
(2H,s,H-3,H-5),6.53(1H,d,J =15.9 Hz,H-7),
6.31(1H,dt,J =15.9,5.6 Hz,H-8),5.30(1H,d,J
=2.7 Hz,H-1""),4.89(1H,d,J =7.7 Hz,H-1"),
4.21(2H,d,J =5.6 Hz,H9) ,4. 11 (1H,d,J =9.3
Hz,H4''b),4.00(1H,d,J =2.7 Hz,H2'"),3. 84
(6H,s,3,5-0CH,) ,3.78(1H, m,H-6"b) ,3. 77 (1H,
m,H4""a),3.65(1H,dd,J=12.1,5.0 Hz,H-6"a) ,
3.60(2H,s,H-5""),3.59(1H,dd,J =8.9,7. 7 Hz,
H-2"),3.51 (1H,dd,J =8.9,8.8 Hz, H3"),3.44
(1H,dd, J =8.8,9.5 Hz, H4'),3.22 (1H, m, H-
5');7C NMR (150 MHz, CD,0D) §:135.3 (C-1),
154.3(C2,6),105.4(C-3,5),135.8(C4),131.3
(C-7),130.1(C-8),63.6(C-9),57.0(3,5-0CH, ),
105.1(C-1"),75.4(C-2"),85.2(C-3"),69.8 (C-
4'),78.1(C-5"),62.5(C-6"),111.4(C-1""),77.9
(C2""),80.6(C-3"),75.0(C4""),65.2(C-5""),
DAL Bods 20 5 Sclkoxh | seE kT N
tinosinen .

wEWS HaJoE Bk AR (HEE) ; ESI-MS;
m/z167.0 [M-H] ,m/z 123.0 [ M-COOH ], /3 7=
C4H,0,;'"H NMR (600 MHz,CD,0D)§:7.38(1H,q,
J=15.7 Hz,H-7),6.67 (1H,d,J =3.3 Hz,H-3),
6.41(1H,d,J =3.3 Hz,H4),6.23(1H,q,J =15.7
Hz,H-6),4.53 (2H,s,H-1") ;" C NMR (150 MHz,
CD,0D)§:151.9(C-2),116.7(C-3),111.0(C4),
158.9(C-5),132.5(C-6),117.0(C-7),170.7 ( C-
8),57.5(C-1"), LI bB¥dzs 5acmkxl i, g
G 8 g 5-F8 H BE-2- kg PR IR , 2 A3 Bl 5-BRAR-
2-FR L (R AL ) kg (1) Rl =4 o

wEWY HOJER KK (HEE); ESI-MS:
m/z601.2 [ M-H + HCOOH] ~, 43+ C,, H, 0,5 ;'H
NMR ( CD,0D, 500 MHz)§:7.64 (1H, br s, H-16) ,
7.52(1H,m,H-15),6.54(1H,d,J=1.0 Hz,H-14) ,
5.79(1H,dd,J=12.6,3.4 Hz,H-12) ,4.93(1H,dd,
J=11.0,2.4 Hz,H-1),4.39(1H,d,J =7. 8 Hz, H-
1'),4.08(1H,br d,J =2.4 Hz,H-2),3.94(1H,br
s,H4),3.86(1H,dd,J =11.7,1.6 Hz, H6'Db),
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3.66(1H,dd,J =11.7,7.5 Hz,H6"a) ,3.35(1H,
dd,J=8.3,5.6 Hz,H-3"),3.28(1H,dd, ] =5.6,8.6
Hz,H4'),3.24 (1H, m, H-5"),3.21 (1H, dd, J =
8.3,7.8 Hz,H-2") ,2.62(1H,dd,J =14.4,12. 6 Hz,
H-11b),2.50 (1H,dd, J =11.0,11.1 Hz, H-10),
2.33(1H,m,H-3b),2.33(1H,m,H-7b),2.01 (3H,
s,COCH;),1.95(1H,dd,J =14.4,3.4 Hz,H-11a),
1.77(1H,m,H-5),1.77 (1H, m, H-6b) , 1. 66 (1H,
m,H-3a),1.66(1H, m,H-7a),1.60 (1H,s,H-6a),
1.07(3H,s,H-20) ;" C NMR (125 MHz,CD,0D)§:
77.2(C-1),69.1(C-2),32.6(C-3),76.7(C4),
39.5(C-5),26.5(C-6),30.2(C-7),76.6 (C-8),
40.5(C9),35.2(C-10),37.0(C-11) ,73.1(C-12) ,
126.7(C-13),109.6 (C-14),145.1 (C-15),141. 3
(C-16), 174.8 (C-17), 15.5 ( C20), 172.0
(COCH,),21.8 (COCH,),100.9 (C-1"),74.9 ( C-
2'),78.0(C-3"),71.6(C4"),77.8(C-5") ,62.8(C-
6') . P EXdEs S scik Y e E a9 N
tinosineside A,

wEWI0 AT E B AR () ; ESI-MS:
m/z561.2 [M +Na]", /3% C,,Hyy O, ;'H NMR
(600 MHz, CD,0D)§:6.99 (1H,d, J =8.2 Hz, H-
5'),6.79(1H,d,J =8.0 Hz,H-5) ,6.66(1H,d, ] =
1.5 Hz,H-2"),6.63(1H,d,J =1.5 Hz,H-=2),6.62
(1H,dd,J =8.2,1.5 Hz,H-6") ,6.62(1H,dd, J =
8.0,1.5 Hz,H-6) ,4.82(1H,d,J =7.3 Hz,H-1"") ,
3.86(1H,dd,J=12.0,5.2 Hz,H-6"'b) ,3. 78 (3H,
s,4-0CH,),3.73(3H,s,3'-0CH, ) ,3.70 (3H, s, 3-
OCH,),3.67 (1H,dd,J =12.0,5.2 Hz, H6""a),
3.58(2H, m,H9),3.58 (2H, m, H9'),3.48 (1H,
dd,J=6.6,7.3 Hz,H2"") ,3.46(1H,d,J =6.6 Hz,
H-3'"),3.39(1H, m,H4""),3.39 (1H, m, H-5""),
2.68(1H,dd,J =13.7,8.9 Hz,H-7b),2.68 (1H,
dd,J=13.7,8.9 Hz,H-7'b) ,2.56(1H,dd,J =13.7,
8.9 Hz,H-7a),2.56(1H,dd,J =13.7,8.9 Hz,H-7’
a),1.90(1H,m,H-8),1.90(1H,m,H-8") ;" C NMR
(150 MHz, CD,0D) §:135.4(C-1),113.9(C-2),
150.4(C-3),148.7(C4),112.9(C-5),122.7(C-
6),36.2(C-7),44.2(C-8),62.2(C9),137.5(C-
1'),114.4 (C-2"), 150.6 (C-3"), 146.2 (C4'),
117.8(C-5"),122.9(C-6"),36.2(C-7"),44.2 (C-
8'),62.3(C9"),56.5(3-0CH,),56.7 (4-OCH, ),
56.7(3'-0CH,),103.2(C-1""),75.1(C-2""),77.9
(C-3""),71.5(C4""),78.3(C-5""),62.7(C-6""),

DA b $dE 2 5 Sckon BT Sk A 10 K
tinosposide A,

LEWIL [ ETJoE A AR (HEE) ; ESI-MS:
m/z547.2 [M +Na] ", 530 F= CyHy 0, ;'H NMR
(600 MHz, CD,0D) 8:6.67 (1H,d,J =3.6 Hz, H-
5'),6.65(1H,d,J =3.6 Hz,H-5) ,6.64(1H,d, ] =
1.3 Hz,H2"),6.62(1H,d,J =1.1 Hz,H2) ,6.56
(1H,m,H-6),6.56(1H,m,H-6") ,4.19(1H,d,J =
7.8 Hz,H-1"") ,3.87(1H, m,H-6"'b) ,3.86 (1H, m,
H-9'b),3.75(6H,s,3-0CH,,3'-0CH, ) ,3.67 (1H,
m,H-6""a),3.67 (1H, m, H9b) ,3.56 (1H, m, H-
9a),3.56(1H,m,H-9'a) ,3.35(1H,m,H4"") ,3.35
(1H,m,H-5""),3.30(1H, m,H-3""),3.21 (1H, m,
H-2""),2.65(2H,m,H-7") ,2.56(2H,m,H-7) ,2. 06
(1H,m,H-8'),2.04 (1H, m, H-8) ;" C NMR (150
MHz,CD,0D ) §:134.0(C-1),113.4(C2),148.8
(C-3),145.4(C4),115.7(C-5),122.8(C-6) ,35.5
(C-7),44.0(C-8),62.8(C9),133.9(C-1"),113.5
(C2"),148.8(C-3"),145.4(C4") ,115.7(C5"),
122.7(C-6"),35.5(C-7") ,41.6(C-8"),70.4(C-9"),
56.3(3-0CH, ) ,56.2(3'-OCH, ) ,104.6(C-1"") ,75.2(C-
2),78.0(C-3"),71.7(C4""),78.2(C-5"),62.8 ( C-
6') . LI FHdes 5ok IR s kA 11 T
I STE AR -9-0-B-D-HAg T

LEWI12 HEICERH AR (HEE) ; ESI-MS:
m/z545.2 [M + Na] ", 43 ¥ C,H,,0,,;'H NMR
(600 MHz,CD,0D)§:6.74(1H,dd,J =8.0,1.7 Hz,
H-6),6.69(1H,d,J=1.7 Hz,H-2) ,6.65(1H,d,J
=8.0 Hz,H-5) ,6.64(1H,s,H-5") ,6. 18 (1H,s, H-
2'),4.04(1H,d,J =7.8 Hz,H-1"") ,3.85 ~ 3.64
(10H,m,H9,9",2"" 3" ,4"" 5" 6'"),3.81(3H,s,
3-0CH,),3.78(3H,s,3'-OCH, ) ,3.15(1H, m, H-7’
a),2.87 (1H,m,H-7"b) ,2.75(1H, m, H-7) , 1. 96
(2H, m, H-8,8");"” C NMR (150 MHz, CD,0D) §:
138.7(C-1),114.0(C-2),149.0(C-3),145.3 ( C-
4),116.0(C-5),123.5(C-6) ,48.6(C-7),45.3(C-
8),70.7(C9),129.3(C-1"),112.3(C-2"),147.3
(C-3"),146.0(C4"),117.4(C-5"),133.7(C6"),
33.7(C-7"),41.2 (C-8'),65.5(C9'), 56.5 (3-
OCH,) ,56.4(3'-0CH,) ,103. 8(C-1),75.0(C-2""),
78.2(C3""),71.4(C4""),77.9(C-5""),62.5(C-
6') o LI R4 5 3wk IR e e A 12
N5 M FANE R -9-0-B-D-Hj A HE T o

wEWI3  FEsRE R (B ;ESI-MS:m/z
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128.0 [ M-H 1", 4> = C,H,NO,;'H NMR ( 500
MHz,CD,0D) §:4.25 (1H,dd, J =9.1,4.6 Hz, H-
2),2.49 (1H, m,H-3a),2.33 (2H, m, H4),2.16
(1H,m,H-3b) ;" C NMR (125 MHz,CD,0D)§:57.0

(€2),30.4(C-3),26.1(C4),175.8(C-5),181. 1
(C-6) . DU -Himze 5 Sclknd 2 %ok 44 13
B 1 ~13 S5H LA 1.

OH oH (ﬁ
N A AN NN 2
i CaoHa1 HO X\\/QV‘O’QHZ o ~ (‘DH HN (!)H
N oH Ho OH  CH-0-E— " e "3 X;i O N
HO_ \T/IX”'C”HZ CHI0-C 0 SO N >
i ) OH
, 2 Soyacerebroside |
= o
L~ ~
[’\%Lyl H3CO._~ ~© i HY? o :
\ﬁ_y =0 oH 3 \‘ N "0H OH ”/\:f/ : o : OH
OH / ) oJ \‘f/' HR/X*‘*//i o,«“\fi\o/ H%'O\\‘//\\A,o\ AR
{ N—C A - X
Hg \/O\/ Hﬁo&/ﬁ/ OCH, = OH OH NN
o OH Soyacerebroside I1
4 5 5 :
o o H3C0\U/ \T/ ‘,CHZOH
o H3CO\‘/\ Ao Ao /[\O HiCO™ ("“'CHZOH
*H
L XA Ho. [/ OH HO A\Z/J[\ A
AN ) o o o [
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OH OH i
7 8 9 10
OH
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g 13
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11 12
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Fig. 1

2.2 MREHER
ARSLEG R HIE 22 0 (LPS) 55 1) RAW 264.7
240 0 SR AT AR, L SERAA Sy BHAE XS L, X 58 A
ey R 13 M (baY 1~ 13) #EAT
PURIGVEIf e (W% 1) o S5 R TR, S 20
pmol/L, L5123 4 HAA—5E 1Y NO Az sl i il 7
e
3 &ig

ALY R 22 P o B AR DA TE A 7 S 1 Ao
FIE T BRI B S T 13 MUY, 145 2 4
INH AR AP (1.3) 5 DARENREALGY (5.7,
10 .11 12) 2 il fbad(4.9) |1 A2 MK
FYIA3) 3 A HABIA S (2.6 .8) Hod, fk
B8 VAR ER B RAGE L5 1.2.3.6,
11 E AR S BHE Y e SR e 13 O
IR TE e B AR . AU A 4 XS
N R B R KB 40 | 5 SR SiHa 40 i
L — % B4 5 5 AL 51 3 nlad i ik 2> MCP-1
FIB A B A0/ 0 R 1 T 2 L 7T 5 3

Chemical structures of compounds 1-13

R AW~ 13 HRKEME (x25,n=3)
Table 1 The anti-inflammatory activities of
compounds 1-13(; +s,n=3)

o Nloh%pjz%fﬂ?ﬁufé
Compound | ibitory rate
of NO production( % )
1 8.58 = 1.91
2 37.29 +2.49"
3 37.90 = 1.75"
4 40.89 £ 6.55"°
5 25.15 = 4.15*
6 31.62 + 3.89"
7 20.16 + 1.83"
8 29.81 +2.6"
9 35.16 + 3.41*
10 27.84 + 3.54*
11 14.45 + 1.34
12 30.99 + 3.07"
13 27.39 + 1.03*
Hb ZEK#) Dexamethasone 63.24 + 3.04"

TE: SR, " P < 0.05
Note : Compared with control, * P < 0. 05
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