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Chemical Constituents of the Seed of Arctium lappa L.
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Abstract:16 compounds were isolated and purified from methanol extract of the seed of Arctium lappa L. Among them,
15 chemical constituents were identified by physico-chemical and spectroscopic analysis as actiin (1) ,arctigenin (2) ,
matairesinol (3),lappaol B (4) ,isolappaol A (5) ,lappaol A (6),( + )-Diasyringaresinol (7) ,tanegool (8) ,arctig-
nan F (9) ,lappaol F (10) ,lappaol C (11) ,arctignan D (12) ,arctignan E (13) ,lappaol H (14). Compound 7 and 8

were firstly isolated from the burdock seed.
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MoK e 4 Jm O/ T, S AR o AR A AR PR (e B
af, TR NSNS EAR NS A B, A b

ZETHFEE L T B Y A Y
FATxE3E A B WISGAER 250 T i 4 2% T iAo
JWAIETE AL 2, i # HPLC AL

ek H87.2014-11-19 157 H.2015-10-15
FEETH 2 B R IR 25 25 B 5 50 50 == T O 5 5 4 (201
4G005) ; = BE T RHF 9T 342 (2015C016Y)
* W IR/EE Tel :871-65922809 ; E-mail ; yadongkmme@ 163. com

HARGPERE T 14 DARIBRIEY) 535 35
TH ) B IC(2) , B DR IEE (3) , 4351
B(4), 7435 A(S), 3% A(6), ( +)-Diasy-
ringaresinol (7) ,tanegool (8) , arctignan F(9) , 4~ 2%
F(10) , 435 C(11),arctignan D(12) , arctignan E
(13) , 4250 H(14) , P b &%) 7 A1 8 Jia
AT AR E

1 z5iH

1D- NMR 7F Bruker AM-400 . Bruker DRX-500
% Bruker AM-600 #% i L R4 LI 22 , TMS 1E A
5,8 A ppm,J } Hz; ESI-MS 7£ Burker HCT § Es-
quire JFTREAL I AE ; 543 HE BT 7E Auto-Spec Premi-
er P776 5T 1% A% b0 s 5 AR K2 A T A i (100-
200,200 ~300 H) , ¥ 07 B gL T 4 O
AR RP-18 /7 40 ~60 um, Merk 23 7] 4= 7= ; MCI
TR M L S MCI-gel CHP-20P; HPLC 43 #14Y #% N
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Agilent 1260 A1 25 2% i AR €35, €514 Agilent
/T ZORBAX SB-C, JZ #HAE (9. 6 x 150 mm, 5
um) o EEREA Sephadex LH-20; 2 A5 EH A 10%
H, S0, 1) S EER W, WG e a4 k.
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2 RERESE

T3 21 kg, MR e FHH B B =R (50
L/AK) , & I 4 O, IR 75 08 B KA LI ), 15 3
2 1.4 ke, B IRYI T 2.0 kg 100 ~200 HfE
WEFERE | LAASTR] A5 00 ek k- PRI T 3R 455 (9 1,8:2,7
23,1:1,0: 1) #EA 7R BEGEME, T TLC #4740, &)
FHIFIZH 045 2L ARy 1- VI

1o IV N R 2 i, A5 265 1(35.4 )

T8 VI LA 2R W Rl P A, LA HH -7k R 48 (45% -
100% ) 7£ MCI A3 b #4786 BEVE MG, LA TLC 3#E47 46
m, &I AR ZH 53458 Va, Vb, Vic, Ve, VIIf #0VIlg,
Vla B2 LA [] BE A3 ) S8 0 - N B 3R 48 (952 5- 1:11)
HEATAEEE VR, FH TLC R4 74, & - AH R 2 53, 4R
JE LA - K R 58(23: 87, i 3 mL/min) #4721
H&,58kE5Y 3 (181.8 mg,t, =12.8 min) ,4
(1.5 g,t, =12.9 min) , M1 5 (42.2 mg,t, =19.3
min) , Vb Bt £ it Z kA2 15 214659 6 (6. 1
mg) 1 7(2.8 mg) . Ve FHEESS &, 15214659 2
(55.89 g) , % HVAE MR A H B -/K R 55 (432 57, i i
3 mL/min) #4720 45, 15 2465 4 10 (121. 0 mg,
tp =15.2 min) . VId B& it 20 A28 21059
8(57.5 mg) Al 11(54.2 mg) , VIf B DL ZBE-/K =50
(23:77, i 3 mL/min) #4746 &, B2 EY
12 (55.1 mg) F113 (70.0 mg) . Vlg BtLL -k &
Bt(45:55 i 3 mL/min) #F472E 148, 15 805 3R
9(4.4 mg,t, =13.6 min) 1 14(26.9 mg,t, =19.3

min) .

3 EHMETE

wEWM1 HEEIRES S, ESI-MS m/z 557 [M
+ Na] ™, 4547 C HI'H NMR it e 407200 Cypy
H,, 0,,,'H NMR ( methanol-d,, 400 MHz): §, 6. 82
(1H.d,J =2.0 Hz,H=2).,7.05 (1H,d,] =8.2 Hz,
H5).6.66 (m,H6),2.832.90 (1H,m, H7a),
2.83-2.90 (1H, m, H-7b), 6.59-6.53 (1H, m, H-

2'),6.84 (1H,d,J =9.0,H-5"),6.59-6.63 (1H,
d,J] =8.0,H-6"),2.56 ~2.59 (1H,m,H-7"a) ,2.56
~2.59 (1H,m,H-7'b),2.56 ~2.59 (1H, m, H-
8),4.2 (1H,m,H9'a),3.96 (1H, m, H9'h),
3.404.53 (6H, m, Sugar-H) ;" C NMR ( methanol-
d,,100 MHz) ;8. 134.2 (s,C-1),113.0 (d,C-=2),
150.6 (s,C-3),149.1 (s,C4),117.8 (d,C-5),
122.1 (d,C-6),35.4 (,C-7),47.6 (d,C-8),181.4
(s,69),132.7 (s,C-1"),113.5 (d,C-2"),150.4
(s,C3"),146.8 (s,C4'),114.7 (d,C5"),122.9
(d,C-6"),38.9 (1,C-7"),42.5 (1,C-8"),72.9 (t,
€9'),102.8 (d,C-1"),74.9 (d,C-2"),77.8 (d,C-
3"),71.3 (d,C4"),78.2 (d,C-5"),62.5 (t,C-6"),
56.4,56.5,56.6 (OCH,) ., LI I8t 5 2% 3
Bk —E SRR A N A T

Em2 FOuRS: &, ESI-MS m/z 371 [M
+ Nal*, 254" C Al H NMR S 2 70 Co
H,,0,,,'H NMR ( methanol-d, , 400 MHz) : 8, 6. 64
(1H,d,J =2.0 Hz,H2),6.82 (1H,d,J =8.2 Hz,
H-5),6.61 (dd,J =8.0,2.0 Hz H-6),2.90 (1H,
dd,J =14,6.5 Hz,H-7a) ,2.94 (1H,dd,J =14,5.0
Hz,H-7b),2.57 (t,ddd,J =8.0,6.5,5.0 Hz, H-
8),6.46 (1H,d,J =2.0 Hz,H=2'),6.74 (1H,d,J
=8.0 Hz,H-5'),6.54 (1H,dd,J =8.0,2.0 Hz,H-
6'),2.52 (1H,dd,J =13.5,5.0 Hz,H-7'a) ,2. 64
(1H,dd,J =13.5,6.0 Hz,H-7'b) ,2.48 (1H,m,H-
8'),3.88 (1H,dd, J =9.0,7.5 Hz,H9'a),4.13
(1H,dd, J =9.0,7.5 Hz,H9'b) ;”C NMR ( metha-
nol-d, ,100 MHz) : 8. 132.8 (s,C-1),113.8 (d, C-
2),149.0 (s,C3),146.4 (s,C4),116.1 (d,C-
5),123.0 (d,C-6),35.4 (t,C-7),47.7 (d,C-8),
181.6 (s,C9),130.7 (s,C-1"),113.8 (d,C2"),
150.4 (s,C-3"),149.1 (s,C4"),113.0 (d,C5"),
122.0 (d, C-6"),38.9 (t,C-7'),42.4 (t,C8"),
72.9 (t,C9'),56.3,56.3,56.4 (OCH,) . DL )%
TR 5 S0k — B, SO R AL A W o o
1T,

HEW3 O ERK K, ESI-MS m/z 381
[M + Na]*,454"C fI'H NMR £ 4 52 43 75X
4 CyyH, O, ,'H NMR ( methanol-d, , 400 MHz) : 5,
6.61 (1H,d,J =2.0 Hz,H2),6.82 (1H,d,J =
8.0 Hz,H-5),6.60 (dd,J =8.0 Hz H6),2.88
(1H,dd,J =14.0,7.0 Hz,H-7a),2.94 (1H,dd,J
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=14.0,5.5 Hz,H-7b) ,2.56 (t,dt,J =7.0,5.5 Hz,
H-8),6.41 (1H,d,J =2.0 Hz,H-=2") ,6.79 (1H,d,
J =8.0 Hz,H-5"),6.51 (1H,dd,J =8.0,2.0 Hz,
H-6"),2.53 (1H,dd,J =13.5,8.0 Hz,H-7"a),
2.61 (1H,dd,J =13.5,6.5 Hz,H-7'b) ,2.47 (1H,
m,H-8'),3.88 (1H,dd, J =9.0,7.5 Hz,H9'a),
4.15 (1H,dd, J =9.0,7.5 Hz, H9'b) ;" C NMR
( methanol-d, , 100 MHz) : 6. 131.5 (s,C-1),113.2
(d,C2),149.0 (s,C3),146.3 (s,C4),116.1
(d,C-5),123.0 (d,C-6),35.3 (t,C-7),47.7 (d,
C-8),181.6 (5,C9),130.8 (s,C-1"),113.8 (d,C-
2'),149.0 (s,C-3"),146.3 (s,C4'),113.8 (d,C-
5),122.2 (d,C-6"),38.9 (t,C-7"),42.5 (t,C-
8'),72.9 (1,C9'),56.3,56.3 (OCH,) . DL I i
$lli- 55 % 30k — 2, SOHE R % AL & 0 o B Uk
REAEES .

e 4 Tk, ESI-MS m/z 573 [M +
Na]*, 454" C HI'H NMR 4 #E 2 4 F X0 G,
H,,0,,"H NMR ( methanol-d,, 400 MHz) : §, 6. 64
(1H,d,J =2.0 Hz,H-2),6.59 (d,J =2.0 Hz H-
6),2.92 (1H,dd,J =14.0,6.5 Hz, H-7a),2.96
(1H,dd,J =14.0,5.5 Hz,H-7b),2.60 (t, m,H-
8),6.53 (1H,d,J =2.0 Hz,H=2"),6.76 (1H,d,J
=8.0 Hz,H-5'),6.58 (1H,dd,J =8.0,2.0 Hz, H-
6'),2.55 (1H,H-7"),2.66 (1H,dd,J =13.0,6.0
Hz,H-7'b),2.52 (1H,m,H-8'),6.94 (1H,d,J =
2.0 Hz,H2") ,6.87 (1H,d,J =8.0 Hz,H-5") ,6.90
(1H,dd,J =8.0,2.0 Hz,H-6"),5.53 (1H,d,J =
7.5 Hz, H-7"),3.53 (1H,dt,J =7.5,6.0 Hz, H-
8”);"”C NMR (methanol-d, ,100 MHz) ;8. 130. 1 (s,
C-1),112.8 (d,C-2),148.1 (s,C-3),145.3 (s,C-
4),132.8 (d,C-5),118.9 (d,C-6),35.7 (1,C-7),
47.8 (d,C-8),181.5 (s,C9),132.7 (s,C-1"),
113.5 (d,C2"),150.4 (s,C-3"),149.1 (s,C4"),
113.8 (d,C-5"),122.1 (d,C-6'),38.9 (t,C-7"),
42.6 (t,C-8'),72.9 (t,C9'),134.6 (s, C-1"),
110.4 (d,C-2"),149.1 (s,C-3"),147.5 (s,C4"),
116.1 (d,C-5"),119.7 (d,C-6"),89.1 (t,C-7"),
55.3 (d, C8"),64.8 (t,C9"),56.3,56.3,56.3
(OCH;) . PAF ¥l 8di 52 % Sek’™ — 2, e
Wriz ik &4 435 B,

wEws Tk, ESI-MS m/z 559 [M +
Na]*, 254" C FI'H NMR $udlt i 0 73X 0 Cy

H,,0,'H NMR ( methanol-d,, 400 MHz) : 8, 6. 62
(1H,d,J =2.0 Hz,H-2),6.49 (d,J =2.0 Hz H-
6),2.91 (1H,dd,J =14.0,6.5 Hz, H-7a),2.95
(1H,dd,J =14.0,5.5 Hz,H-7b) ,6.42 (1H,d,J =
2.0 Hz,H-2") ,6.80 (1H,d,J =8.0 Hz,H-5") ,6. 54
(1H,dd,J =8.0,2.0 Hz,H-6"),2.63 (1H,dd,J =
13.0,7.0 Hz,H-7'b),3.90 (1H,dd,J =9.0,6.0
Hz,H-9'a) ,4.15 (1H,dd,J =9.0,6.0 Hz,H9'b),
6.92 (1H,d,J =8.0 Hz,H-=2"),6.87 (1H,d,J =
8.0 Hz,H-5"),6.89 (1H,dd,J =8.0,2.0 Hz, H-
6”),5.53 (1H,d,J =7.0 Hz,H-7"),3.55 (1H,dt,J
=7.0,6.0 Hz, H-8");” C NMR ( methanol-d, , 100
MHz) ;8. 130.2(s,C-1),116. 1 (d,C-2),148.1 (s,
C-3),146.4 (s,C4),134.5(d,C-5),119.7 (d,C-
6),35.3 (1,C-7),47.7 (d,C-8),181.6 (s,C9),
130.7 (s,C-1"),114.2 (d,C-2"),149. 1 (s,C-3"),
147.5 (s,C4"),116.1 (d,C-5"),123.1 (d,C-6"),
39.0 (t,C-7"),42.5 (1,C-8"),72.9 (t,C9"),133. 4
(s,C-17),110.5 (d,C2"),149.0 (s,C-3"),145. 4
(s,C4"),114.0 (d,C-5"),119.7 (d,C-6"),89.0
(t,C-7"),55.3 (d, C-8"),64.7 (t,C9"),56.3,
56.4,56.6 (OCH,) . LA byl %cds 52 % Scik™
— B BOERTZA S Y A3 A

&6 Tk, ESI-MS m/z 559 [M +
Na] ™, 2545 C HI'H NMR HHE e 52 50 T 308 Cy
H,,0,,"H NMR ( methanol-d,, 400 MHz) : §, 6. 68
(1H,d,J =2.0 Hz,H2),6.81 (1H,d,J =8.0 Hz
H-5),6.61 (1H,dd,J =8.0,2.0 Hz H-6),2.90
(1H,dd,J =14.0,7.0 Hz,H-7a),2.97 (1H,dd,J
=14.0,5.5 Hz,H-7b),2.57 (1H,ddd,J =12.0,
7.0,5.0 Hz H-8) ,6.42 (1H,br s,H-2") ,6.42 (1H,
brs,H-6'),2.54 (1H,dd,J =13.5,8.0 Hz, H-7'
a),2.64 (1H,dd,J =13.5,5.5 Hz,H-7'b),2.49
(1H,m,H-8"),3.90 (1H,dd,J =9.0,6.0 Hz,H9’
a),4.17 (1H,dd,J =9.0,7.0 Hz, H9'b) ,6.92
(1H,d,J =2.0 Hz, H2"),6.87 (1H,d,J =8.0
Hz,H-5"),6.89 (1H,dd,J =8.0,2.0 Hz, H-6"),
5.50 (1H,d,J =7.0 Hz,H-7"),3.55 (1H,dt,] =
7.0,6.0 Hz, H-8");"” C NMR ( methanol-d,, 100
MHz) ;8. 131.5(s,C-1),113.4 (d,C-2),148.3 (s,
C-3),146.3 (s,C4),116.2 (d,C-5),119.7 (d,C-
6),35.6 (1,C-7),47.9 (d,C-8),181.6 (s,C9),
130.1 (s,C-1"),115.0 (d,C-2"),150.0 (s,C-3"),
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146.3 (s,C4"),134.8 (s,C-5"),122.3 (d,C-6"),
39.0 (t,C-7"),42.8 (t,€-8"),72.9 (t,€9"),132.7
(s,C-1"),110.4 (d,C-2"),147.5 (s,C-3"),145.4
(s,C4"),116.2 (d,C-5"),119.1 (d,C-6"),89.1
(t,C-7"),55.4 (d,C-8"),65.0 (t,C9"),56.3,56.8
(OCH,) o DL b33l ¥ 15 2 % ek’ — 3, Wt
Wrizfb & 4341 A

Ww&EW 7T TR, ESI-MS m/z 441 [M +
Nal*, 54" C fI'H NMR $udlt 4 0 73X 0 Cy
H,,0,,"H NMR (CDCl,,600 MHz) : 8, 3. 18 (2H,
m,H-1 , H-5),3.57 (2H,dd,J =9.6,3.6 Hz, H-
4b,H-8b) , 3.73 (2H,dd,J =9.6,6.8 Hz,H4a,
H-8a) ,4.90 (2H,d,J =4.3 Hz,H2 ,H-6),3.91
(12H,s,4-0CH,) ,6.61 (4H,s, H2' H-6' ,H2" |
H-6") ;" C NMR (150MHz,CDCL;) $:30.8 (d,C-1 ,
C-5),56.9 (OCH,),72.9 (t,C4 , C-8),87.8 (d,
C2, C6),104.5 (d, C2',C6", C2",, C6"),
133.2 (s,C-1" , C-1"),134.9 (s,C4" , C4"),and
149.5 (s,C-3',C-5',C-3" ,C-5", Dk LFikigsdn 5
BHCHR B, BHERTZ AL AN ( + ) -Diasyrin-
garesinol ,

wE&EWS8 Lk, ESI-MS m/z 399 [M +
Nal*, 254" C FI'H NMR 804 #E 2 73 T3 0 Cy
H,,0,,'H NMR ( methanol-d,,400 MHz): &, 7. 14
(1H,d,J =7.9 Hz,H-5),7.10 (1H,d,J =7.9 Hz,
H-5"),7.08 (1H,brs,H-2),6.99 (1H,brs,H-20),
6.97 (1H,d,J =7.9 Hz,H-6),6.76 (1H,d,J =
7.9 Hz,H-6") ,4.89 (1H,d,J =6.8 Hz,H-1") ,4. 66
(1H,d,J =7.5 Hz,H-7) ,4.57 (1H,d,J =8.1 Hz,
H-7'),4.27 (1H,dd,J =9.0 Hz,4.5 Hz,H9' b),
3.90 (1H,dd,J] =9.0,7.5 Hz,H9" a),3.88 (3H,
s,-OCH,),3.85 (3H,s,3-0CH,),3.79 (1H,dd,J
=11.1,4.5 Hz,H9a) ,3.69 (1H,dd,J =11.0,6.4
Hz,H9b),2.63 (1H, m, H8'),2.28 (1H, m, H-
8);"”C NMR (100 MHz, methanol-d,) §:149.1 (s,
C-3),149.0 (s,C-3"),147.4 (s,C4),147.3 (C-
4'),136.2 (s,C-1),134.0 (s,C-1"),120.8 (d,C-
2'),120.7 (d,C-6),116.0(d,C-5),116.0 (d,C-
5'),111.3 (C2'),111.1 (d,C-2),85.8 (d,C-7),
77.6 (d,C-7"),71.2 (t,€-9),63.3 (1,C9"),52.9
(d,C-8),56.4,56.3,56.0 (3-OCH,) ., L) I it
#5525 % S0k — B, HOEWTZAL A A tanegool

HwEW9 LR, ESI-MS m/z 753 [ M+

Na]* 454" C FI'H NMR 308 k52 43 720k Cy
H,0,,'H NMR ( methanol-d,, 600 MHz) : §,6. 58
(1H,d,J =2.0 Hz,H-2) ,6.55 (1H,d,J =2.0 Hz,
H-6),2.79 (1H,dd,J =14.0,7.0 Hz,H-7a) ,2.85
(1H,dd,J =14.0,5.0 Hz,H-7b),2.43 (1H,m, H-
8),6.38 (1H,d,J =2.0 Hz,H-2"),6.40 (1H,d,J
=2.0 Hz,H-6"),2.35 (1H,dd,J =13.0,8.0 Hz,
H-7'a),2.48 (1H,dd,J =13.0,8.0 Hz,H-7'b),
2.43 (1H,m,H-8"),3.72 (1H,dd,J =9.0,8.0 Hz,
H9'a),3.95 (1H,dd,J =9.0,7.0 Hz, H9'b),
6.92 (1H,d,J =2.0 Hz,H-2"),6.87 (1H,d,J =
8.0 Hz,H-5"),6.90 (1H,dd,J =8.0,2.0 Hz, H-
6"),5.48 (1H,d,J =7.0 Hz,H-7"),3.59 (1H,dt,J]
=7.0,6.0 Hz,H-8"),7.56 (1H,d,J =2.0 Hz, H-
2'"),6.80 (1H,d,J =8.0 Hz,H-5"""),7.55 (1H,
dd,J =8.0,2.0 Hz,H-6""),5.18 (1H,dd,J =8.0,
5.0 Hz,H-8"") ;"> C NMR ( methanol-d, , 150 MHz) :
5.132.5(s,C-1),114.9 (d,C2),149.4 (s,C-3),
147.6 (s,C4),134.9 (s,C-5),119.9 (d,C6),
34.9 (t,C-7),48.0 (d,C-8),181.8 (s,C9),130.3
(s,C-1"),115.9 (d,C2"),149.2 (s,C-3"),143.5
(s,C4'),129.8 (s,C-5"),124.6 (d,C-6'),39.0
(t,C7"),42.8 (1,C-8"),72.8 (1,C9"),131.3 (s,
C-1"),112.0 (d,C-2"),148.9 (s,C-3"),145.3 (s,
C4"),116.2 (d,C-5"),121.2 (d,C-6"),89.4 (t,C-
7"),55.5 (d,C-8"),65.2 (t,C9"),129.7 (s, C-
1'),110.4 (d,C2""),148.2 (s,C-3""),153.2 (s,
C4"),119.3 (d,C-5""),124.8 (d,C-6""),199.9
(s,C-7""),48.0 (d,C-8"),64.0 (t,C-9'"),56.4,
56.5,56.5,56.8 (OCH,) . LI i 5%%
Bk — 3, S RrZ AL AN arctignan F

wE&W 10 Tfaitk, ESI-MS m/z 737[ M +
Na]*, 254" C FI'H NMR 4 #5243 F X0 Cy
H,0,,,'"H NMR ( methanol-d,, 400 MHz) : §,6. 62
(1H,d,J =2.0 Hz,H-2),6.50 (1H,d,J =2.0 Hz,
H-6),2.84 (1H,dd,J =14.0,7.5 Hz,H-7a),2.98
(1H,dd,J =14.0,5.5 Hz,H-7b),2.55 (1H, m, H-
8),6.44 (1H,d,J =2.0 Hz,H-2"),6.55 (1H,d,J
=2.0 Hz,H6'),2.51 (1H,m,H-8'),3.89 (1H,
dd,J =9.5,6.0 Hz,H9'a) ,4.20 (1H,dd,J =9.5,
7.0 Hz,H9'b) ,6.91 (1H,d,J =2.0 Hz, H2"),
6.83 (1H,d,J =8.0 Hz,H-5") ,6.85 (1H,dd,J =
8.0,2.0 Hz,H-6") ,5.44 (1H,d,J =7.0 Hz,H-7"),
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3.55 (1H,dt,J =7.0,6.0 Hz,H-8") ,6.93 (1H,d,J
=2.0 Hz,H=2"") ,6.84 (1H,d,J =8.0 Hz,H-5"""),
6.85 (1H,dd,J =8.0,2.0 Hz,H-6""),5.46 (1H,
d,J =7.0Hz, H-7""),3.55 (1H,dt,J =7.0,6.0
Hz, H-8") ;" C NMR ( methanol-d,, 100 MHz) : §,.
130.0(s, C-1),113.8 (d,C2),147.3 (s,C3),
145.1 (s,C4),132.5 (s,C5),114.4 (d,C-6),
35.7 (1,C-7),47.6 (d,C-8),181.4 (s,C9),130. 1
(s,C-1"),115.6 (d,C2"),147.3 (s,C3"),145.1
(s,C4'),133.1 (s,C5'),115.8 (d,C6'),39.1
(1,C7'),42.4 (t,C-8"),72.9 (1,C-9"),134.1 (s,
C-17),110.3 (d,C-2"),147.8 (s,C-3"),147.9 (s,
C4"),118.0 (d,C-5"),119.8 (d,C-6") ,89.0 (t,C-
7"),54.8 (d,C-8"),64.3 (t,C9"),134.1 (s, C-
1'),110.4 (d,C-2""),148.9 (s,C-3""),134.2 (s,
C4"),118.6 (d,C-5""),119.7(d,C6""),89.0 (t,
C-7"),54.8 (d, C8"),64.5 (t, C9"),56.1,
56.1,56.3,56.4 (OCH,) , LA L8 52 % X
R 3, BHERTZ AL A A lappaol F,

L&MW 11 AR, ESI-MS m/z 577[ M +
Na]*, 4547 C A'H NMR $cdi 2 2 7240 Cy
H,,0,,,'H NMR ( methanol-d,, 600 MHz) : 8, 6. 65
(1H,d,J =2.0 Hz,H-2),6.81 (1H,d,/ =8.0 Hz
H-5),6.58 (1H,dd,J =8.0,2.0 Hz H-6),2.87
(1H,dd,J =14.0,7.0 Hz,H-7a),2.94 (1H,dd,J
=14.0,5.5 Hz, H-7b),2.50 (1H,ddd,J =8.5,
7.0,5.5 Hz H8),6.33 (1H,d,J =2.0 Hz,H2"),
6.36 (1H,d, J =2.0 Hz,H-6") ,2.56 (1H,dd,J =
13.5,5.0 Hz, H-7'b),2.39 (1H, m, H8'), 3.87
(1H,dd,J =9.5,6.5 Hz,H-9'a) ,4.01 (1H,dd,J
=9.5,7.5 Hz,H9'b) ,6.81 (1H,d,J =2.0 Hz, H-
2"),6.81 (1H,d,J =8.0 Hz,H-5"),6.76 (1H,dd,
J =8.0,2.0 Hz,H-6") ,5.11 (1H,d,J =7.0 Hz,H-
7"),3.42 (1H,dt,J =7.0,6.0 Hz,H-8");”C NMR
( methanol-d, , 150 MHz) :§. 131.0 (s, C-1),114.0
(d,C2),148.6 (s,C-3),146.7 (s,C4),116.2
(d,C-5),123.2 (d,C-6),35.6 (t,C-7),47.6 (d,
C-8),181.9 (5,C9),127.2 (s,C-1"),111.2 (d,C-
2'),149.2 (s,C-3"),144.7 (s,C4"),130.4 (s,C-
5'),123.2 (d,C-6'),39.0 (t,C-7"),43.0 (t,C-
8'),73.0 (t,C9'),136.3 (s,C-1"),111.3 (d, C-
2"),149.1(s,C-3"),146.5 (s,C4"),115.6 (d,C-
5"),120.4 (d,C-6"),74.9 (d,C-7"),50.0 (d,C-

8"),63.3 (t,C-9"),56.3,56.3,56.4 (OCH,), DA
EUEERE S S % Y — B A A Y R
lappaol C,

wEW12 LA, ESI-MS m/z 755[ M +
Na]*, 4547 C A'H NMR 3o 52 2 780 Cy
H,,0,,'H NMR ( methanol-d,,400 MHz) : §,6. 65
(1H,d,J =2.0 Hz,H-2),6.530 (1H,d,J =2.0
Hz,H-6),2.85 (1H,dd,J =14.0,7.0 Hz,H-7a),
2.99 (1H,dd,J =14.0,5.0 Hz,H-7b) ,6.40 (1H,
d,J =2.0 Hz,H-2"),6.51 (1H,d,J =2.0 Hz, H-
6'),4.11 (1H,dd,J =9.0,7.0 Hz, H9'b),6.93
(1H,d,J =2.0 Hz,H-2"),6.86 (1H,d,J =8.0
Hz,H-5"),6.87 (1H,dd,J =8.0,2.0 Hz, H-6"),
5.44 (1H,d,J =7.0 Hz,H-7"),3.54 (1H,dt,]J =
7.0,6.0 Hz, H-8"),6.84 (1H,d,J =2.0 Hz, H-
2'"y,6.81 (1H,d,J =8.0 Hz,H-5""") ,6.78 (1H,
dd,J =8.0,2.0 Hz, H6'"),5.11 (1H,d,J =
7.0Hz,H-7""),3.43 (1H,dt,J =7.0,6.0 Hz, H-
8") ;" C NMR (methanol-d,,100 MHz) ;5. 129. 6 (s,
C-1),111.0 (d,C-2),147.5 (s,C-3),145.3 (s,C-
4),134.6 (s,C-5),118.7 (d,C-6),35.0 (t,C-7),
47.6 (d,C-8),181.8 (s,C-9),126.7 (s,C-1"),
115.6 (d,C2"),146.4 (s,C-3"),148.5 (s,C4"),
136.3 (s,C-5'),120.0 (d,C-6'),39.0 (t,C-7"),
41.4 (1,C8'),73.0 (t,C9'),130.2 (s, C-1"),
110.4 (d,C-2"),149.1 (s,C-3"),147.5 (s,C4"),
114.7(d, C-5"),119.8 (d,C-6"),89.1 (t,C-7"),
56.9 (d, C-8"),64.9 (t,C9"),133.3 (s, C-1""),
110.4 (d, C2""),148.4 (s,C-3""),147.5 (s, C-
4"y ,120.0 (d,C-5""),116.1(d,C-6"") ,74.6 (d,C-
7'"y,55.3 (d,C-8"),62.8 (t,C9"),56.2,56.3,
56.5,56.3 (OCH,), Lk I ik i &icde 5 2% Sk
— 3, W WrZ AL &9 arctignan D,

wEW 13 LAk, ESI-MS m/z 755[ M +
Na] ", 2545 C AI'H NMR %352 4> T8 Cy
H,, 0,,'"H NMR ( methanol-d, , 400 MHz) :§, 6. 65
(1H,d,J =2.0 Hz,H-2),6.530 (1H,d,J =2.0
Hz,H-6),2.89 (1H,dd,J =14.0,7.0 Hz,H-7a),
2.89 (1H,dd,J =14.0,5.0 Hz,H-7b),2.53 (1H,
m,H=8),6.46 (1H,d,J =2.0 Hz, H2'),6.51
(1H,d,J =2.0 Hz,H-6'),2.51 (1H,m,H-7"a),
2.53 (1H,dd,J =14.0,6.5 Hz,H-7'b) ,2. 44 (1H,
m,H-8'b),4.10 (1H,dd,J =9.0,7.5 Hz,H9'b),
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6.83 (1H,d,J =2.0 Hz,H-2"),6.80 (1H,d,J =
8.0 Hz,H-5"),6.80 (1H,dd,J =8.0,2.0 Hz, H-
6"),5.11 (1H,d,J =7.0 Hz,H-7") ,3.43 (1H,dt,J]
=7.0,6.0 Hz,H-8"),6.92 (1H,d,J =2.0 Hz, H-
2'"),6.86 (1H,d,J =8.0 Hz,H-5"""),6.86 (1H,
dd,J =8.0,2.0 Hz, H6'"),5.41 (1H,d,J =
7.0Hz,H-7""),3.53 (1H,dt,J =7.0,6.0 Hz, H-
8");°C NMR (methanol-d,,100 MHz) :5. 127. 1 (s,
C-1),115,5 (d,C-2),146.5 (s,C-3),144.6 (s,C-
4),136.2 (s,C-5),120.2 (d,C-6),35.6 (t,C-7),
47.6 (d,C-8),181.7 (s,C9),130.0 (s,C-1"),
111.3 (d,C2"),147.5 (s,C-3"),145.3 (s,C4"),
134.7 (s,C-5"),119.0 (d,C-6"),38.8 (t,C-7"),
43.0 (t,C-8"),72.8 (t,C9"),132.9 (s, C-1"),
110.3 (d,C2"),149.2 (s,C-3"),148.1 (s,C4"),
114.9(d, C-5"),119.7 (d,C-6"),74.7 (d,C-7"),
56.8 (d, C-8"),63.2 (t,C-9"),130.3 (s, C-1""),
111.1 (d,C2"),149.0 (s, C-3""),148.5 (s, C-
4"y ,116.1 (d,C-5"),124.5 (d,C-6""),89.1 (t,C-
7'"),55.4 (d,C-8"),65.0 (t,C-9'"),56.2,56.3,
56.4,56.4 (OCH,) . DAL i i 15 % 2% Soiik™
— 3, BOEWTIZA LA WA arctignan B

W& 14 Tk, ESI-MS m/z 773[ M+
Na] ", 454" C FI'H NMR $d 2 2> 700 Cy
H, O,,'H NMR ( methanol-d,,400 MHz):§, 6.65
(1H,d,J =2.0 Hz,H2),6.530 (1H,d,J =2.0
Hz,H-6),2.89 (1H,dd,J =14.0,7.0 Hz,H-7a),
2.89 (1H,dd,J =14.0,5.0 Hz,H-7b) ,2.53 (1H,
m,H-8),6.46 (1H,d,J =2.0 Hz, H2'),6.51
(1H,d,J =2.0 Hz,H-6"),2.51 (1H,m,H-7"a),
2.53 (1H,dd,J =14.0,6.5 Hz,H-7'b) ,2.44 (1H,
m,H-8'b) ,4.10 (1H,dd,J =9.0,7.5 Hz,H9'h),
6.83 (1H,d,J =2.0 Hz,H-2"),6.80 (1H,d,J =
8.0 Hz,H-5"),6.80 (1H,dd,J =8.0,2.0 Hz, H-
6"),5.11 (1H,d,J =7.0 Hz,H-7") ,3.43 (1H,dt,J]
=7.0,6.0 Hz,H-8"),6.84 (1H,d,J =2.0 Hz, H-
2"y ,6.81 (1H,d,J =8.0 Hz,H-5"""),6.78 (1H,
dd,J =8.0,2.0 Hz, H6'"),5.11 (1H,d,J =
7.0Hz,H-7""),3.43 (1H,dt,J =7.0,6.0 Hz, H-
8");°C NMR (methanol-d,,100 MHz) :8. 127. 1 (s,
C-1),115,5 (d,C-2),146.5 (s,C-3),144.6 (s,C-

4),136.2 (5,€5),120.2 (d,C6),35.6 (1,C7),
47.6 (d,C8),181.7 (s,C9),130.0 (s,C-1"),
111.3 (d,C2"),147.5 (s,C3"),145.3 (s,C4"),
134.7 (s,C-5'),119.0 (d,C6"),38.8 (t,C-7"),
43.0 (t,C8'),72.8 (t,C9'),132.9 (s,C-1"),
110.3 (d,C2"),149.2 (s,C-3"),148.1 (s,C4"),
114.9(d,C5"),119.7 (d,C6"),74.7 (d,C-7"),
56.8 (d, C-8"),63.2 (t,C9"),133.3 (s, C-1"),
110.4 (d, C2""),148.4 (s, C3"),147.5 (s, C-
4'),120.0 (d,C-5""),116.1(d,C-6"") ,74.6 (d,C-
7'),55.3 (d,C-8""),62.8 (1,C9'"),56.2,56.3,
56.5,56.3 (OCH;) . DAL 33 %3 155 % Sciik™
— B, BT AL A0 R lappaol H,
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