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Chemical constituents from n-butyl alcohol extracts of Moutan Cortex
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Abstract: This study aims to investigate the chemical constitutes of n-butyl alcohol extracts from the 85% ethanol extract of
the Moutan Cortex. Compounds were isolated and purified via combinative chromatographic techniques, including macroporous
resin, silica gel, Sephadex LH-20 gel, along with mid-pressure and semi-preparative reversed-phase chromatography. The
structures of monomeric compounds were elucidated by the data of NMR and MS. Sixteen compounds were obtained and iden-
tified as 5-hydroxy-3S-hydroxymethyl-6-methyl-2 , 3-dihydrobenzofuran (1), ( S)-(6-methyl-2, 3-dihydrobenzofuran-3-yl )
methanol (2 ), 4-thujone-7-hydroxyl-8-0-8-D-glucopyranoside (3), resacetophenone (4 ), acetoisovanillone (5),2,5-di-
hydrox-4-methoxyacetophenone (6) ,3-(4-hydroxy-3-methoxy phenyl) propan-1,2-diol (7) ,erythro-1-(3-methoxy-4-hydrox-
y-phenyl ) -propan-1,2-diol (8) ,thero-1-(3-methoxy-4-hydroxy-phenyl ) -propan-1,2-diol (9), ( + )-catechin (10),( + )-
catechin -7-0-B-D-glucopyranoside (11), p-hydroxybenzoic acid B-D-glucopyranoside (12 ), 8-D-glucopyranosyl benzoate
(13) ,ethyl gallate (14) ,gallicin (15) and vanillic acid (16) ,respectively. Among them ,compounds 2,7-9 and 11-16 were
obtained from the genus Paeonia for the first time. Activity screening showed that 1 inhibited the NO, TNF-a and 1L.-6 inflam-
matory cytokines levels with IC,; of 15.67 £1.20, 18.59 +1.27 and 15.79 +1.20 pmol/L in lipopolysaccharide-induced
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H PP B ERHE Y H S} Paeonia suffruticosa
Andr. BT B IR BT (PR A FLZ ) , AT TE
B S A B Tk . RS R I HPR E A
B PSS | il S AR A 2R Y, O I AR A
FH A5 Y e W FAT 245 2 i A OC , 1 Al 3
FSHUAANEAE A . ROE R 1K
JEHFF B A TE ™ DX, BT P P B 24 DL R ARG
N4 T B3R, TR R i A
FEZH AT B UL 7= A B R K s MR A SO T e
AR 43 B A5 3 i e Y 1) SRR S P B I 2 A
O I RBAT TR B PIAME A Scak
SEHGE AP} R E T B A IGAL T o B AR B A HAR 2R
TR BATHE NG A 27 B o3 S 43 Bt 28 1L A3 I BT R
PURTE MO 9E TAE,

1 #HE57E=%
1.1 8t

FEPF SRR T2 AR T b T 2 AR 3 b 24
il RFt GAP RS L FRAE s S, LR e, &
BRAGL BT i 2 o B2 24 R 27 07 i 4% % 0
NEEPATZG B Y4 P} ( Paeonia suffruticosa An-
dr. ) BT K o FEIEARAS (NO. ACM20180911 ) 77
T ZROP B2 R FARA L
1.2 F5EH

Bruker AV400 #% #if 3L ¥ X ( 7 [E Bruker &
7)) s BERKES INM-ECP 600 MHz %38 S 42wk L3R A%
( A 72 4t) ; Xevo TQ-S-HE X (3¢ &
Waters 2~ 7] ) ;3 H 2% JASCO P2000-% HE 64X ( H A
JASCO 22 ) 5 Waters 1525-2 & Z0AH (L3543 (5
Waters 2\ 7] ) ; Flash System/Cheetah-%Y o [ W% AH
(L AT ARRHEATIR A 7], YMC-Pack
ODS-A {4,345 (10. 0 mm x 250 mm, S-5 pm, 12
nm, HAKRE 241 YMC) 5 Milli-Q 2tk 24 (18
IR Uit 3 R R T A AT ) 5 AB135-S-HU HL - KA (Fi -t
R 20 (_Bi) 24 ) , EYELAN-1300 %Y
T 28 KA ( H AR AL A A 5 i (RERE G,
200 ~300 H 300 ~400 H,# B #EEfE T ) ; Seph-
adex LH-20(50 ~75 pum, 35 [E GE A H] ) ; ODS-fz AH
AL (20 ~45 um, H A Fuji Silysia Chemical Ltd 2
H)) 5 Spectra Max i3X A5 AL ( J 3 F] 6 4% 73 44
) ;ZCOR-1150CO, 15 FRAH (L1038 3l o3 A A 4% 1)

WA RAHE ) s SW-A0 i  TAE & G A A R
) s AB-8 R ALR i (v M 52 B W BREARS i 44 Lk
FARAF) .

g 2 B ( lipopolysaccharide, LPS) ( it 5.
C15166767 , 152 ve MR AEALBFEOBAY 20 ) 5 e
B35 3 (dulbecco’ s modified eagle medium, DMEM )
(HIL*5: C11885500 , KRR A= MR ey A B 7D ) 5
it 4 1l 7 (fetal bovine serum, FBS) ( it 5.
2396897P) .CCK-8 &7 & (it 5-:22210343)  JHE&E
FIPR (415 : 54240304003 ) | 8% BF 32 W) (4t 5
5230821002 ) |, h4% 25 24 1 NV 15 37 B¢ (potato dex-
trose broth, PDB) (#lt5:20231204) . Bifig#s (5.
2230821006 ) , — H AN (4t 5 401F0311 ) £ 00 F
e R F A YRHA R 7] 3 NO Al 350 & (Ht
5183090, bR A RAEDBHCARA ) 5 /N
TNF-« 357 & (15 : 110712001104841104 ) . /)
IL-6 i85 & (k5. 110712001192481104 ) ( b T
SAYFHA PR A T ) 5 i ZEKR AN (4 =98% , 4t
51109955, 1 AR ERHEE Y H AR AR A A s Ak
BBt 1645 - 2308312, 74 Bl B 2 R 4y A BR 2
Al) 3 AR 57 (32 [E Cambridge Isotope Laboratories
Inc) s AR S B (it , 2R R A vl o
1.3 LWH*

1.3.1 #ERE5 5

50 kg HFF B A 0 LB, 85% £ R LI 1
VBRI, 45 B Rk s R A 9] 28 T AR, in K 43
B MU AR B A I . £ R S TR AN IE T i A
BB, 0 [T s 301, A5 B Ny 2 BB o JBCTE T AR
WAL, 50% L WES T, W M T AB-8 BUR AL IR,
R AR 0% .20% .40% .60% .80% .95%
ST, 980T [T WACHE 791 , ARAT AR LAY BRI 20
20% L PE-7K BE M AR ARAT I e e A (83 ( —
A - i ,85: 15—50: 50, V/V) B, 4 ST It 4k
—ANGr, 28 TLC KV G I AR IRl A 40 J5 15 3 Fr. 1
~Fr.8, Fr.1 £ Sephadex LH-20 # {4 i% ( H ) 5
RENGST Fro 11 ~Fr. 122K Fro 11 SRERH:
o ( & B be-FFEE,60: 1), Sephadex LH-20 £+ {6,
B, 20 &AL 3 (40% W BE-7K, i 3. 0
mL/min,z, = 19.0 min, &M% K 230 nm) FEE1E
$11(16.00 mg) . Fr.1.1.2 24l £ H: {0 (15% H
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Fig-7K , % 3. 0 mL/min, K K 4 210 nm) 4lifk
JE B T (1, =17.0 min,2.50 mg) Fl 9 (1, =
30.0 min,3.60 mg) o Fr.1.2 Z8REHeH: 0% ( — 4
fot-H 2, 98: 2) Alifb 5 2 il 25 A 03 (15% H K,
WE 3.0 mL/min, %M K B 296 nm, i, = 31.0
min) fHL5 47 8(2.70 mg) , Fr.2 £ Sephadex LH-
20 M () AR B4 Fr. 2.1 ~ Fr. 2.3 34
Fr.2.2 Zerf ek (o ( 500 H - HH 12, 98: 7)) T Rp-
18(15% HI ) f44L &% 12(5.70 mg) . Fr. 4 25k
JREAE €3 (G0 H - FH B, 90+ 10) 75 )3 43 Fr. 4. 1
FFr. 4.2 % Fr.4.1 2 Sephadex LH-20 £+ {43 ( H
i) 134659 15(6.50 mg) , Fr.4.2 24+ A%
(40% W -7k, i 2. 0 mL/min, 460 3% K 2 280
nm,t; = 10. 0 min) 5459 10(5.00 mg) ., Fr. 6
4 Sephadex LH-20 ¥ {4,4i% ( B %) , Rp-18 (40% H
Fist-7K) A R £ i ( G - H B, 95+ 10) 75 3113
4% Fr.6.1 f1 Fr. 6.2, 34y Fr. 6.1 255 £ k(0
(30% W fiE-7K , 3 3. 0 mL/min, JIj 4 % 230 nm
272 nm,t, = 12.0 min) £54L54 13(8.10 mg)
Fr.6.2 % Sephadex LH-20 4+ {6, ( H %) 51L& ¥
14(8.00 mg) ., Fr.7 ZmE B E 03 ( — & ke-H
fi£,75:10) 4% Fr. 7.1 1 Fr. 7.2, Hh Fr. 7.1 &
Sephadex LH-20 #F &3 ( FH %) | i 2543 (3% (10%
CNE-7K, i 3.0 mL/min, Kg i K A7 210 nm F
272 nm,t, = 16.0 min) BiLE54 3(22.70 mg),
Fr.8 28 Rp-18 (15% —40% W BE-7K ) 6 B2 Be b )5 15
F3 4 Fr. 8.1 ~ Fr. 8.3;Fr. 8.2 S RE A B3 ( —
A E-H 550 10) (il HE 5% (18% I EE-/K , i
3.0 mL/min, £l 3 K 24 260 nm) 1546597 11
(tg = 32.7 min,6.12 mg) ,

40% & TV ARAT I T o bk RO (i B ok
Je( W - B, 92: 8—50: 50 ) , & SLLEE—
Wy, 4 TLC Kpifa 348 R A9 i 43 Je 45 21 Fr. 1-Fr.
3, Fr.1 2 Rp-18(40% —60% H i) . Sephadex LH-
20 A e e () J5 45574 Fr. 1. 1-Fr. 1.4, Fr. 1.1
22k AT (3 (A7 k-2 /R 2185 ,90: 10) F1 Sepha-
dex LH-20 #: (5 35% ( ) J5 154659 2(9. 47 mg)
Fr. 1.2 28 Rp-18(35% W E-/K ) FGRERHE (3% (£ 3
fik- 1R TR, 80: 20 ) 194k 54 4(19.02 mg) , Fr.
1.2 ATy Fr. 1. 2.2 25 44 (1% (45% H -
KL 3.0 mL/min, &I 3% K 210 nm Fi1 237
nm,t, = 19.9 min) 54654 6(14.20 mg) , Fr. 1.3
ZE MR T (7 i k- 2R R, 901 10) 75 Fr. 1.

3.1 M1 Fr.1.3.2, HoAp Fr.1.3.1 2 Rp-18 il &4 8
% (35% HEE-7K , it 3.0 mL/min , A0 38 24 210
nm 1 228 nm) BALE5H) 5 (¢, = 26. 8 min, 18. 20
mg), H A Fr. 1. 3.2 £ Rp-18 (30% H fiE-K) |
Sephadex LH-20 A a3 ( H fs ) | fif e A €2 3 ( — 5
F e- FH 2,97+ 3) il Sephadex LH-20 #3845 ( HH i)
L) 16(6.66 mg) .
1.3.2  RSMI K FE RN

SR CCK-8 32 5 1 100 245 49 o) 241 it 344 5 % 44
I 00 ), Graph Pad Prism #4758 143 #7
B R 1 x10° 4~/mL 1) RAW 264. 7 41 450 T
96 fLAk I+, 7E 37 C 5% CO, ¥EF4E I H 24 h,
sk B A mMA S REE Y (LEW 1 ~
3,468 > 98% ) & (0.12.5.25.50.100.,200 .,400
800 pmol/L) [y DMEM ¥%3%3E 100 L, % 6 T~8
FL, k85535 24 h,JiIn A 10 wL CCK-8 X5 ,37 C
B 30 min, 7F 450 nm K T OD {H, i+ 8B 40

TR AR PBEIE N, 2R 1 ZEK A2 ( dexametha-
sone ) A BT R, PG00 LPS 5510/ Bl
A0 ML (RAW 264. 7) SRR VE - o 43 0l 1
24 LPS i S 41 | BHE X B 24 ik & 9 4 (LPS
KA 2 AL 02 ) o SO EE R AR R
(1 x 107 4~/mL) 4 i, 70 T 96 FLAR L, 37
C 5% CO, A TMEE 24 ho F LI, 25 P
ZHfNA 100 pL. DMEM 3535 56 TRV fin A SFARER S
Lwg/mL (¥ LPS, FHEX B4 (55 A6 A5 9 4L AR )
WREE ) FNSE 50 20 43 A GRS T g/ mL LPS 1y
AR B2 (& 6. 25,12, 5,25,50, 100
pmol/L) BRI 6 DM AL, 1558 24 h J5 L
T, FH NO 3R & I 5 45 4 60 NO R il 2t 7 917 1
FREE Mg JF i 5% 540 nm KN &EALAY OD {H, it
B B ) Mk BF ( median inhibitory concentration ,
IC5) o KHI Griess 3 % 40 M 3% W h NO 1) &
BT ELISA 38050 &0 5 3L TNF-o H1 L6 975
H,EERI“NO” , 454 IBM SPSS 23.0 312 TNF-a .
IL-6 1 1C, i, 45 R IS8 £ bR 224 .
1.3.3 R HE FEFN

B0 pL sl sl (k&9 1~ 3, 4 >
98% ) U HNE| & 90 wL LB Fl PDB 35 5% 514 96 fLk
rh AR S SR SR E N S mmol/L RS . A
FE R B UK [l — 51 AL 3 i s i 5.2, 5. 1.
25.0.625.0.312 5.0. 156 25 mmol/L, & fH- I A
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10 pL R (KRIHFEH & i OB A B . a X
BREEIFI) , DA B A2 YR AN in A3t 4k 7 Yk o R
. 37 CHEERGFFIE IR 48 h, LIAHR WL 96 FL
M A e 4 B Bk L B AR K, A 0 A0 B BB AR K )
AP , BN ICHU R T Mo

2 HRE5HM
2.1 UEMEMERE
HEML AEBA; [o )" +2.55(c 0. 14,

) s ESI-MS:m/z 181 [M + H] ™, 50FHh Cy
H,,0,;'H NMR (400 MHz,CD,0D)&:6.66(1H s, H-
4),6.46(1H,s,H-7),4.47(1H,dd,J = 8.9,8.7
Hz,H-2b),4.33(1H,dd,J = 8.9,5.3 Hz,H-2a),
3.67(1H,dd,J = 10.4,5.6 Hz,H-10b) ,3.52(1H,
dd,J = 10.4,8.1 Hz,H-10a) ,3.42(1H,m,H-3) ,
2.11(3H,s,H-11) ;" C NMR (150 MHz, CD,0D)§:
75.3(C-2),46.5(C-3),112.6(C4),125.6(C-5),
150.1(C-6),111.8(C-7),154.7(C-8),126.7 (C-
9),65.7(C-10),16.6 (C-11) , DL " ZRi%EdE 5 X
MR — 5 S A 1 % E N 5-hydroxy-3S-
hydroxymethyl-6-methyl-2 ,3-dihydrobenzofuran

wEW2 HEBA; [a]]) +6.24(c0.10,H
lig) ; ESI-MS :m/z 165 [M + H]*, /0 F= K C,H),
0,;'H NMR(400 MHz,CD,0D)§:7.10(1H,d,J =
7.5 Hz,H4),6.66 (1H,br d,J = 7.5 Hz,H-6),
6.58(1H,s,H-7) ,4.57(1H,t,J = 8.8 Hz,H-2b),
4.47(1H,dd,J = 8.8,4.9 Hz,H-2a),3.73(1H,
dd,J = 10.2,4.9 Hz,H-10b),3.50 (1H,dd,J =
10.2,8.0 Hz,H-10a) ,3.50(1H,m,H-3) ,2.27(3H,
s,H-11) ;" C NMR (150 MHz, CD,0D)§:75.5 (C-
2),45.9(C-3),126.1(C4),139.8(C-5) ,122. 1 (C-
6),111.1(C-7),162.0(C-8),125.4(C-9) ,65.6(C-
10),21.5(C-11) . LA B RREEE 530k —3L, ik
a2 %65 R (S)-(6-methyl-2,3-dihydrobenzofu-
ran-3-yl ) methanol ,

HEM3I A AK;ESI-MS:m/z 369 [M +
Nal*, 4+~ C, H,, Og;'H NMR (400 MHz,
CD,0D)é6:4.24(1H,d,J=7.7 Hz,H-1") ,4. 10(1H,
d,/=10.2 Hz,H-8a),3.86 (1H,dd,/J =11.8,1.5
Hz,H-6a),3.62(1H,dd,J =11.8,5.5 Hz,H-6b) ,
3.47(1H,d,J =10.2 Hz,H-8b),3.33 (1H, m, H-
5'),3.24(2H, m,H-3",H4") ,3.15(1H,t,J =8.8
Hz,H-2"),2.73 (1H, m, H-2),2.19 (1H, dd, J =

17.4,8.8 Hz,H-3a),1.96(1H,dd,J =8.8,2. 4 Hz,
H-5),1.81 (1H,dd,J =17.4,8.8 Hz, H3b),1.48
(1H,dd,J=9.1,4.6 Hz,H-6a),1.29(3H,s,H9),
1.13(3H,d,J =2.4 Hz,H-10),1.05(1H,d,J =3. 1
Hz,H-6b) ;" C NMR (150 MHz, CD,0D)§:45.6 ( C-
1),31.4(C-2),43.6(C-3),217.2(C4),36.1(C-
5),13.6(C-6),72.7(C-7) ,76.4(C-8) ,24.7(C9) ,
18.6(C-10),104.6 (C-1"),75.4 (C2"),78.1(C-
37),71.8(C4"),78.2(C-5"),63.0(C-6") ., VL I#%
R 5 Sk ™ Rl — B ok A 3 M E  4-
thujone-7-hydroxyl-8-0-B-D-glucopyranoside,

wEm4d TEEREH(HEE) ; ESI-MS: m/z
153 [M + H] ", 473k CH O, ;' H NMR (400
MHz,CD,0D)8:7.69(1H,d,J =8.8 Hz,H-6) ,6.34
(1H,dd,J=8.8,2.2 Hz,H-5) ,6.24(1H,d, ] =2.2
Hz,H-3),2.51 (3H,s,H-8);"” C NMR (150 MHz,
CD,0D)§:116.1(C-1),164.9(C-2),104.9(C-3),
165.5(C4),109.2(C-5),133.9(C-6),204.7 (C-
7),26.4(C-8) . LA A% HHE 5 Sk il — 3,
WAL G 4 Mg h 2,4- TR FEIE 2

HEWMS TTEEIRSS & (HEE) ; ESI-MS: m/z
153 [M + H]*, 4+ K CH,,0,;'H NMR (400
MHz,CD,0D) 8:7.49 (1H,dd, J =8.4,2.0 Hz, H-
6),7.38(1H,d,J =2.0 Hz,H-2),6.95(1H,dd, J =
8.8 Hz, H-5),2.49 (3H, s, H-8),3.89 (3H, s, 4-
OCH,) ;"”C NMR(150 MHz,CD,0D)8:131.9(C-1),
115.8(C-2),147.8(C-3),153.9(C4),111.8(C-
5),123.3(C-6),199.8(C-7),26.5(C-8),56.6(4-
OCH,) o LA b $icdis 5 ek i — 2%, dfb &
Wy 5 Y5E N acetoisovanillone

LEW6 TEEIRSS & (H )  ESI-MS: m/z
183 [M + H]",4r+:k CH,,0,;'H NMR (400
MHz,CD,0D)§:7.07 (1H,s,H-6),6.34 (1H, s, H-
3),3.79(3H,s,4-0CH,),2.40 (3H,s, H8) ;" C
NMR (150 MHz, CD,0D) §:113.5(C-1),159.9 ( C-
2),100.9(C-3),157.1(C4),140.9(C-5),116.2
(C-6),204.4(C-7),26.6(C-8),56.7 (4-OCH,) ,
DA S semk O i — B MUk A 6 e
H2,5- R HA-H ALK T

wEWMT TEEIRES S (HEE) ; ESI-MS: m/z
199 [M + H]", 473~ C, H,0,;'H NMR (400
MHz,CD,0D)8:6. 82(1H,br s,H2) ,6.69(1H,d, J
=8.3 Hz,H-5),6.67(1H,br d,J =8.3 Hz,H-6),
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3.83(3H, s, 3-0CH;),3.73 (1H, m, H-8),3.49
(1H,dd,J=11.1,7.4 Hz,H9a) ,3.40(1H,dd,J =
11.1,6.2 Hz, H9b),2.71 (1H,dd, J = 13.8,6.7
Hz,H-7a),2.61 (1H,dd,J =13.8,7.4 Hz,H-7b) ;
“C NMR (150 MHz, CD,0D)§:131.6(C-1),114.2
(C-2),148.8 (C-3),145.9(C4),116.0 (C5),
122.9(C-6),40.5(C-7),74.7(C-8),66.6 (C9),
56.4(3-0CH, ), Lk b 4% % e 5 Sc k' 4 i —
B, kB 7 %5 R 3-(4-hydroxy-3-methoxy phen-
yl) propan-1,2-diol,

wEW8 TEEIRSS i (W) ; ESI-MS: m/z
199 [M + H]", 4Fk CH,,0,;'H NMR (400
MHz,CD,0D)§:6.98 (1H,d,J = 1.2 Hz, H2),
6.77(1H,dd,J=8.0,1.2 Hz,H-6) ,6. 74(1H,d, ] =
8.0 Hz,H-5),4.38(1H,d,J =5.3 Hz,H-7),3.81
(1H,dq, J = 6.4,5.3 Hz, H-8),3.80 (3H, s, 3-
OCH,),1.11(3H,d,J =6.4 Hz,H9) ;"C NMR(150
MHz,CD,0D) §:134.8 (C-1),111.8 (C-2),148.7
(C-3),146.9(C4),115.7(C-5),120.9(C-6),79.0
(C-7),72.4(C-8),18.4(C9),56.4(3-0CH,) , Lk
ERRERR S SR AR — B IR IR R A BT
b= 5.3 Hz FIWF H7 Fl H-8 sr k% R Rl
HbE Y 8 %5 N erythro-1-( 3-methoxy-4-hydroxy-
phenyl) -propan-1,2-diol,,

LEWMI  TEEIRSS & (W EE)  ESI-MS: m/z
199 [M + H]", 4+ m C,,H,0,;'H NMR (400
MHz,CD,0D)8:6.93(1H,br s,H2),6.76 (1H,d, J
=8.9 Hz,H-5),6.74(1H,br d,J =8.9 Hz,H-6),
4.23(1H,d, J =7.4 Hz, H7),3.85 (3H, s, 3-
OCH,),3.74 (1H,dq,J =7.4,6.5 Hz,H-8),0.94
(3H,d, J =6.5 Hz, H9);"” C NMR (150 MHz,
CD,0D)§:135.0(C-1),111.8(C-2),149.0(C-3),
147.3(C4) ,116.0(C-5),121.2(C-6) ,80.5(C-7) ,
73.2(C-8),19.4(C9),56.5(3-0CH,) ., UL I ¥iws
B 5 SCmk " RE — B IR A R S, = 7.4
Hz FW7 H-7 Fl H-8 s7 A5 2 ik 4 9
U %€ N thero-1-( 3-methoxy-4-hydroxy-phenyl ) -pro-
pan-1,2-diol ,

EWI0 JosHREE 5 (B ;ESI-MS:m/z
291 [M + H]* 47k CsH,,0,;'H NMR (400
MHz,CD,0D)§:6.82(1H,d,J=2.0 Hz,H2") ,6. 74
(1H,d,J=8.1 Hz,H-5") ,6.70(1H,dd,J =8.1,2.0
Hz,H-6"),5.92(1H,d,J=2.3 Hz,H-8),5.84(1H,

d,J=2.3 Hz,H-6),4.55(1H,d,J =7.6 Hz,H-2),
3.95(1H,dt,J =8.1 ,5.4 Hz,H-3),2.84(1H,dd,J
=16.1,5.4 Hz,H4a),2.49(1H,dd,J =16.1,8.1
Hz,H-4b) ;" C NMR (150 MHz, CD,0D)§:83.0(C-
2),69.0(C-3),28.7(C4),157.1(C-5),96.5(C-
6),158.0(C-7),95.7(C-8),157.7(C-9),101.0( C-
10),132.4 (C-1"), 115.4 (C2"), 146.4 ( C-3"),
146.4(C4"),116.2(C-5"),120.2(C-6") , Lk 4%
BRSO 5 SOk R0 — B ik A 10 K E K
(+)-JLEE,

&M JTLEEHREE S (B ;ESI-MS:m/z
451 [M -H] , 4+ F=/ C,, H,, 0,,. ;'"H NMR (400
MHz,CD,0D)§:6.84(1H,d,J=1.2 Hz,H2") ,6.76
(1H,d,J=8.1 Hz,H-5") ,6.71(1H,dd,J =8.1,1.2
Hz,H-6"),6.28(1H,d,J =2.0 Hz,H-8) ,6.04(1H,
d,J=2.0 Hz,H-6) ,4.87(1H,d,J=7.6 Hz,H-1"") ,
4.60(1H,d,J=7.3 Hz,H-2) ,3.97(1H,dt,] =7.5,
5.4 Hz,H-3),3.91 (1H,d,J =12.1 Hz, H6""a),
3.72(1H,dd,J =12.1,3.9 Hz,H6'"'b) ,3.00 (1H,
dd,J=16.4,5.4 Hz,H4a) ,2.56(1H,dd,J =16.4,
8.1 Hz,H4b) ;" C NMR (150 MHz, CD,0D)§:83. 4
(C-2),69.1(C-3),28.9(C4),157.2(C-5),98.6
(C-6),158.6(C-7),97.4(C-8),158.5(C-9),103.9
(C-10),132.6(C-1"),115.7(C-2"),146.8(C-3"),
147.8(C4") ,157.2(C-5),120.4(C-6"),103. 1 ( C-
1'),75.4(C2""),78.7(C-3""),71.8(C4""),78.7
(C-5""),63.1(C-6""), b R mEEHE S Sk 4
E—3 A 11 %8 8 (+ ) - LA ER-T-0--D-
HE MR 2 W

wEWI2 TEsHRSs W (P EE) ;ESI-MS:m/z
299 [M -H], >+~ CyH, Og;'H NMR (400
MHz,CD,0D) §:7.87 (2H,d, J =8.8 Hz, H2' H-
6'),6.79(1H,d,J =8.8 Hz,H-3" /H-5") ,4.50(1H,
d,J=7.8 Hz,H-1") ,3.27(1H,m,H-5") ,3. 21 (2H,
m,H-3" H4') ,3.17(1H, m,H-2"),3.81 (1H,dd, J
=12.0,1.2 Hz,H-6"a) ,3.57(1H,dd,J =12.0,6.0
Hz,H-6'b) ;"C NMR (150 MHz,CD,0D)§:122. 0( C-
1),133.1(C2,C6),116.5(C-3,C-5),164. 1 (C-
4),168.2 (C-7),100.3 (C-1"),75.2(C=2"),78.2
(C-3"),71.9(C4"),78.1(C-5"),63.0(C-6"), Lk
BRSOk IR — B SR A 12 K
SRR ¥R BEOR F R-B-D- N MR Ah e 1 o

LEWI3 TLEFHRES (P EE) ;ESI-MS:m/z
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283 [M -H], 2+ & CsH, 0,;'"H NMR (400
MHz,CD,0D)8:8.05(2H,d,J =8.5 Hz,H2 ,H-6) ,
7.48(2H,t,J =7.7 Hz,H3 ,H-5),7.61 (1H,t, ] =
7.4 Hz,H4) ,4.52(1H,d,J = 7.6 Hz,H-1"),3.19
~3.35(4H, m,H2" ~H-5"),3.85(1H,d,J =12.1
Hz,H-6"a),3.60 (1H,dd, J =12.1,5.9 Hz, H-6'
b);"” C NMR (150 MHz, CD,0D) §:133.4 (C-1),
130.8(C-2,C-6),129.8 (C-3,C-5),134.6(C4),
168.1(C-7),100.2 (C-1"),75.2(C2"),78.2 (C-
3),71.9(C4"),78.1(C-5"),63.0(C-6") ., VL I'#%
RERCHR 5 Semk " R — B, A A 13 % R
FH iR -B- D- M il 78 2

LEW14 ToEEHREE S (B ;ESI-MS:m/z
199 [M + H]*,4+F=H C,H,,0,;'H NMR (400
MHz,CD,0D)§:7.04 (2H,s, H-2, H-6) ,4.27 (2H,
q,J =7.1 Hz,H-1") ,1.34 (3H,t,J =7.1 Hz, H-
2');7C NMR (150 MHz, CD,0D) §:120.4 (C-1),
108.7(C2,C6),145.2(C-3,C-5),138.4(C4),
167.2(C-7),60.3(C-1"),13.3(C2"), VI 1% mi%K
5 Scmk ™ Rl — B U A Y 14 K AR T

iR 1K -

wEWMIS  JLEEPIRGS W (HFEE) ;ESI-MS m/z
185 [M + H]",4r+5k C,H,0,;'H NMR (400
MHz,CD,0D)§:7.04(2H,s,H-2 ,H-6) ,3. 81 (3H,s,
OCH,) ;”C NMR(150 MHz,CD,0D)§:121.6(C-1),
110.2(C2,C-6),146.7(C-3,C-5),139.9(C4),
169.2(C-7),52.4 (OCH, ), LI F w5 X
FR 1 T B P TR I R AR — B sk A 15
YE IR E IR

wEWI6  JoEtRSsf (P EE) ;ESI-MS:m/z
169 [M + H]", 4%k C,H,0,;'H NMR (400
MHz,CD,0D)8:7. 52(1H,br s,H2) ,7.51 (1H,d, J
= 8.7 Hz,H-5) ,6.80(1H,br d,J = 8.7 Hz,H-6),
3.89(3H,s,3-0CH,) ;" C NMR (150 MHz, CD,0D)
5:123.5(C-1),114.0(C-2),152.8(C-3),148.9(C-
4),116.0(C-5),125.5(C-6),170.4(C-7),56.6(3-
OCH,) o DU bR mesidie 5 30k 3 — 8, sk &
Y116 %0 ATF IR

LAY 1 ~16 b= 25k WK 1,

{_OH
HO § 2 %
, /i~ RO Oy 75
- 7 2" %
OH N7 5 YOH
Erythro OH
Thero 10 R=H
11 R=Glc
7
COOH
1
3 OCHj,
12R=OH 14 R= CH,CHs; OH
13R=H

15 R=CH,

Bl ®&EW1~16 HLFLEH
Fig. 1  Structure of compounds 1-16

2.2 LEMEERRER

AW 1 ~3 FATIRSM R BT E E 5 4 = T
PR, & WL EN, LG Y 1 e s 3 il
LPS 7551 RAW 264. 7 Zififgh 4 4iE 7 NO | TNF-«
F1IL-6 125 1%, H IC,, 40 1 4 15.67 +1.20,18. 59
+1.27 F115.79 £1.20 pmol/L, [F 1 24 b ZE K Fi ot

RAEHF NO  TNF-o £ 1L-6 1 1C, 435120 12. 11 =
1.08.,15.36 £1.20 pmol/L 1 11.99 £ 1. 08 pmol/
LAY 2 70 3 R RI BT A G Pk 5 BT i M4
BN, 70 ~5.0 mmol/L ¥k EERIN, /L&YW 1 ~3
X R P 42 B0 ) 2 35K T A 0 8 B o 2 T
il 7
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ARIFFE N ZE RO B2 7 P F K f0) TE T B 1 M
FE T 16 MEEY AE 1 ~2 it ke B il 28
& 3 Mg B s 1, A5 Y 4 ~ 16 TR
R, oA 10 MEE (7 ~9 FI 11 ~16) 7
P EUARIE, A 1 R ARSI
& y= 4 (advanced glycation end-products ) B % 11
TVES e 2 RO BB AR S
W3 HETA WA ORI IE . ABT TR AT
MIE T EEARAL AL G W) 1 ~ 3 BG4 T T IR [
UG VeV, 38 2ok K I X LPS i S (1) RAW
264.7 40 g NO ik &, 07 2 A Wr T R T M, T
ELISA 701 £ 5 H TNF-o F1 TL-6 (5% 0, 45 S 3
WIALGY 1 BA RAFHTR TG . PR A,
AW ~3 RRIBPUE TG AVFTERIEE RN
JE B P IS SLTT R D ) Bl ) ISR AR RS
E LA
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