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[ Abstract | Objective: Lignans compounds are widely found in hundreds of plant families, such as
lauraceae, pinaceae, angiospermae, nutmeg, pepper, fructus schisandrae, magnoliaceae, berberidaceae,
compositae, thymelaeaceae and aristolochiaceae. According to the difference of branched chains, it can be divided
into multiple structural types, including diaryl butane, diaryl butyrolactone, aryl naphthalene, tetrahydrofuran,
bistetrahydrofuran, coumarone, double loop octane, biphenyl type, etc. Among them, bistetrahydrofuran (2, 6-
diary-3, 7-dioxabicyclo [3.3.0] octane) is also known as bisepoxylignan, and a type of structure connected
hrough 8-8', 7-9-0’, 9-0-7'. So far, more than 100 types of such compounds in the monomeric form have been
found in nature. These compounds have wide biological activities, which has been increasingly reported and mainly
include anti-tumor, hepatoprotection, antioxidation, antiviral, anti-inflammation and immune suppression. In this
paper, biosynthetic pathways of these compounds, chemical structures and structure analysis were summarized to
provide reference for further studies.
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Fig. 1 Basic structure of three kinds of lignans

1 WEESHKBEREZXULENENGRER
— BESEF A AR 3R AL A T RE S h FA A
Zead AL, Ui B IR AR R, O R P AR AR
2% 40 0 ) B B R B L R O D A A A P IR i
MG AT 2B T 2 5, b IRl B 20 0o 0 9 2 3
(B R AL o A AT 2 HE— 0 7 I S AL Bl (9 7 TR B
S Ui R o MR LRI ML, T DUJE A 2 b i

B X SR ISR BRRE R R AR
LR T KB, Y24 N E SRR R % AL
EWAA 100 ZFh. 15 T2 3t AN
HER D RO B B R A A, LA L,

(0]
2 ) 7 M 8!
3 . 5 ’
' 7
4 6 ?
5
III

B U R A R R AR TR T AL R IR R 2K
&y .

eI B IR 52 XY A vk R i R (+ ) -
pinoresinol J& Hy 2 735~ A3 R st i 3k 57 4% 28 5 1 114 1
R R, AR AL iE 2 5 T b #e o [, al
PATE i Jit il 09 45 T R e 3 P O A ( + ) -

lariciresinol, ( — ) -secoisolariciresinol , UL & 2 .

\
O ~"OH b ~ ) ko)
OH_ O-~~"0OH ) OH
—
W > Qi dpyvon OOH
.S O
fi
o H®
QO 0
= O\
-I\\\?\
o]0 = 1
HO g
e H
P os
(+) - pinoresinol -
-0 OH -0 OH
\
N -

a7 |
»-OH
_ o-
OHO o /

(+) - lariciresinol
\ \
Ogﬂ Ogﬂ OH
O
HO "”'g) HO »~OH
OH O

H

=
=
\\\“'//
o
T
3o
FO&% B
< g 3
2 g

(-) - matairesinol
B2 WHOSHMEE NSKBEE,FETHRERFEZLERBZENERER

Fig. 2 Biosynthetic pathways of bistetrahydrofuran, tetrahydrofuran, diaryl butyrolactone, and aryl naphthalene lignans
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Table 1 Compounds of type A
No. a2/ ) K TR 3CHk || No. &y L) >k 5 SCHk
1 ligballinol INTL [4] 36 (+ ) -z MR A. lactiflora [24]
2 (+)-MREE o [5] 37 EWEHIEMIER Gladiolus segetum [25]
3 (+) MR BAEA [6] 38 ( + )-demethoxyexcelsin Macropiper excelsum [10,26]
4 (+)-ZHR ¥ N [7] 39 styraxin styrax officinalis [26]
5 ( +)-yangambin Sesamum alatum [8] 40 ( +)-ZREER Justicia simplex [27]
6 (+)-THIEHR Penstemon deustus [9] 41 sesangolin S. angolense [28]
7 ( +)-excelsin B [10] 42 (+ ) - AR Ak e Nectandra tutbocensis [29]
8 (+)-FMIEEE Pluchea indica [11] 43 praderin L. praecox [30]
9 ( +)-epieudesmin ORI [10] 44 8RR P. deustus [9]
10 ( +)-4EgE Mortierella alpina [12] 45 H RN E, Eleutherococcus senticosus [ 31]
11 ( +)-epiyangambin P. deustus [9] 46 simplexoside Justicia simplex [27]
12 (+)-KTHFIEZ Clematis parvilob [13] 47 B4R S A N. tutbocensis [29-30]
13 ( + ) -epiexcelsin R [10] 48 WAREWEEN N. tutbocensis [29]
14 (+)-WAtegZ =y N 5 [10] 49 3 - HARZHME P. rugata var. rugata [33]
15 ( +)-diasesamin Cinnamomum camphor [14] 50 3-HAILZ R E P. rugata var. rugata [33]
16 ( + )-diayangambin e R AL [10] 51 mernbrin R. membrancea [34]
17 ( +)-JbERERIEE-C P. deustus [9] 52 4-BREILAA AN E Festuca argentinu [35]
18 ( + )-S5 MR REA A Artemisia crhsinrhium [15] 53 2= WLy Apollonias barbujana [36]
19 ( +)-episesartemin A A. crhsinrhium [15] 54 By TH A T [37]
20 ( + )-episesartemin B A. crhsinrhium [15] 55 L TH B X [37]
21 (+)-ZIIEHE A. crhsinrhium [15] 56 ( +)-de-4’-O-methylepimag- . i 7 [38]
22 (+)-WHRE EAEE [16] nolin A
23 () -F S A AL E [16] 57 (+)-ded?, 4% 0-methylepi- iy % [38]
. magnolin A
24 RIREEEBIIRE HEEZ [17]
58 simplccosin Simplocos lucida [39]
25 (+)-fERE Zanthoxylum acanthapodium [ 18 ]
26 ( +) - ML 7. acanthapodium (18] 59 ( + ) -epipinoresinol- S. lucida [39]
B-D-glucoside
27 ( + ) -pluviatilol Z. acanthapodium [18] 60 i M S Iucida 1397
28 ( + )-methyl pluviatilol A. arborescens [19]
61 ( +)-WAIREE-B-D-# &Mt Simplocos [39]
29 ( + )-epiaschantin Z. acanthapodium [18]
e . 62 ( + ) -pinoresinol mono-me S. lucida [39]
30 K2R&E Z. acanthapodium [20] ether-B-D-glucoside
31 g G 21
RAZIER AT AR [21] 63 pluviatilol-y ,y-dimethylallyl [IiE;:d [40]
32 membrin Rollinia mucosa [22] ether
33 EHRAZIER Be synthsized [21] 64 (=) pluviatilol-y,y- iy [40]
34 fA e Magnolia fargesii [23] dimethy-lallyl ether
35 EIER M. fargesii [23]
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Table 2 Compounds of type B
No. &Y Li-R7E 3/ Sk No. ey H ) 2he U5 ik
65 1-2FEMNE % TMFEHK [4142] 87 4. 8-TRIEZLHEE nHARE [58]
66 Il % = AR [45,48] 88 4-JRILZRKAE FE AR [58]
67 SifAE E AR [44-45] 89 simplexolin Justicia simplex [ 62]
68 1- BT HIRE 7K 1t [42] 90 2e,6e-bis-(1-oxy-2,3-dimethoxy- TG R [63]
69 & HitH SRR [46 48] phenyl) -3 ,7-dioxabicyclo-[3.3.0] -
octae simplexolin
70 A H B B [47]
" 91 ( + ) -1-acetoxypinoresinol-4'-8-D- R A T [61]
71 B FER R F5909 [49-52] glucoside
72 HEREE AR [49-52] 92 ( +)-l-acetoxypinoresinol dimethyl ether R ¥ G It [43]
T3 () 1R IERE K A B-DAMREEE Kl [42] 93 ( +)-1-acetoxypinoresinol R A i [43]
74 ( + ) -fraxiresinol T A A [46] 94 ( +) -1-acetoxypinoresinol-4" -0- = B A1 K [43]
methyl Ether
75 22" ,6-trimethoxy-3,4,4',5 -dimethy- & H & [53]
lenedioxyphenyl-7 ,7-dioxabicyclo-[ 3. 3. 0] 95 ( +)-l-acetoxysimplecosin monome- i i 7 Lot]
octane thyl ether-4’-B8-D-glucoside
76 T EE [53] 96 ( + ) -l-acetoxypinoresinol monome- [P MY Ik [61]
thyl ether-4'-B8-D-glucoside
71 LRI R b E ) [53]
B 97 2 ,4-diaryl-3,7-dioxybicyclo[ 3.3.0]- BEfd ) 5 [64]
78 arboreol = AR [58] octan-8-one
79 isoarboreol AL 58] 98 2,4- R WA LIF RS K WHLEE (64
80 (=) -prinsepiol Jid B A [55] 99 2 ,6-diaryl-3,7-dioxybicyclo[ 3.3.0]- Bpfl 2 5 [64]
81 ( - )-wodeshiol (kigeliol) Clesitanthus collinus [ 56 ] octan-8-one
82 9q-YA AL a2t 5 b AL [59] 100 y-lactone-gummadiol AR [58]
83 9a-F7Hk f W R i T W AL [59] 101 graminones A JA 2 [66]
84 gummadiol Allamanda neriifolia [ 59 ] 102 graminones B JH & [66]
85 ki C. sieboldii [60] 103 ( 4+ ) -1-F2 5L A0 g Wt Wl 17 blikiei [68]
86 4a-BRHE R E =~ ARE [58] 104 ( + ) -fraxiresinol-1-B8-D-glucoside TS [68]
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Fig. 6 Compounds of type A with asymmetric substituents
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