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In the previous papers 193) , we reported 

elucidation of lappaol A, B, C, D and E from 

further scrutiny of the lignan components of 

the isolation and structural 

seeds of Arctium lappa L. In 

the same source, we have obtained 

two new lignans, lappaol F(g and H(%).3) Since structurally, 

were constructed from four units of coniferyl alcohol, general 

should be proposed for them. 

these lignans 

term "dilignan" 

CH30 
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Lappaol F, amorphous powder, m/e 714 (M+ corresponding to molecular formula 

C40H42012) is optically active compound, [o’J fy + 13.5 (C=1.33, CH30H), and 
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showed following spectral data; 282 nm(E 10714); IR 
3 
y; 3450, 1760, 

1600, 850 cm -l; NMR(QCMHz) h&:13 2.62 (4H, I, Ar-CH2), 2.96 (2H, P, -CH-CH-), 

3.62 (6H, ID, -CH-Ck120H X 2), 3.87 (3H, s, -OCH3), 3.90 (QH, s, -OCH3), 4.22 

(2H, m, -CH20CO-), 5.54 (2H, d, J=7Ht, -CH-0), 6.50-7.08 (lOH, a, Ar-H). The 

presence of four aromatic rings in l_was deduced from the absorption intensity 

(E10714), which is as about twice as that of arctigenin ( E5200). A strong 

peak at 1760 cm 
-1 

in the IR spectrum indicates the presence of a r-lactone in 1. 

The MlR spectrum is very similar to that of lappaol A, but slightly different 

with the signals at s5.54 (one more proton) and at s 6.50-7.08 (two more 

protons). The mass spectrum showed a characteristic fragment ion (A) at m/e 

298, which arises from dihydrobenzofuran moiety. Acetylation of lappaol F 

afforded a tetraacetatez, m/e 840 (M+ -COCH2, corresponding to molecular 

formula C42HsoO16), whose NMR spectrum exhibited signals at 82.01 (6H, s, 

CH20COCfi3) and 2.29 (6H, s, ArOCOCE,). The data mentioned above indicate the 

presence of two dihydrofuran moieties which would be derived from oxidative 

coupling of matairesinol and coniferyl alcohol. 4) Presence of dihydrofuran 

moiety was further confirmed by the fact that treatment of lappaol F with HCl 

in dioxane-water (9:l) under refluxing conditions afforded,via dehydration and 

isomerization, a bensofursn derivative 3, m/e 678 (M+ corresponding to mole- 

cular formula C40H38010); IR 4 r: 3500, 1760, 1600 cm". In the NMR spectrum, 

signals due to two aromatic methyl groups were observed at $2,30 (3H, s) and 

2.34 (3H, 8). All of these data coupled with biogenetic cosideration 4) suggest 

the structure L for lappaol F, 

Lappaol H (5), amorphous powder, m/e 714 (M+ -2H20 corresponding to nole- 

20 
cular formula C40H46014), [djD -46.6 (C-1.33, CH30H) showed following spectral 
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properties; UV;\md CH OH 382 (tlO285); IR yz 3450, 1760, 1600, 860, 810 
-1 

cm ; 

MlR&C3D60 3.38 (4H, P, Ar-CH2-), 2.71 (2H, III, -CH-CH-), 3.55 (6H, m, 
IMS 

A 2 R=Ac 0% 
OR 

-CH-Cg20H X 2), 3.75 (3H, s, -OCH3), 3.78 (3H, s, OCH3), 3.81 (3H, s, OCH3), 

3.96 (2H, m, -CH20CO-), 5.25 (lH, d, J=6Hz, -CHO-), 5.28 (lH, d, J=5Hs, -C%I-0-), 

6.52-6.92 (lOH, m, Ar-H). The absorption intensity in the UV spectrum and 

number of aromatic protons in the NMR spectrum indicate that lappaol H (3 has 

four aromatic rings and also belong to dilignan class. The mass spectrum 

pattern of $_ is almost identical with that of lappaol F (A). Acetylation of* 

afforded an octaacetate, 2, IR 3 
KBr -1 
max1760,1740, 1600 cm . The NMR spectrum of 

5_exhibited signals ascribable to alcoholic acetates at s 1.84, 1.86 (each 3H, 

s), 1.97 (6~, s) and to phenolic acetates at A2.30 (6H, s), 2.34, 2.37 (each 

3H, s), and the signals (s5.25, 5.28) due to O(protons to hydroxy group in 2 

shifted lower field ($6.03, 6.07, each lH, d, J=7Hz) in the octaacetate& 

Definitive evidence for the structure 4_was obtained by the fact that 

treatment of 4 with methanolic hydrochloric acid (3%) afforded, accompanied Cv 

with ring closure, lapPa F @)r + 9.5 (Cr2, MeOH), whose spectroscopic data 
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are identical with natural lappaol F (2). 

Further investigation on the stereochemistry of the new dilignans are in 

progress. 
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