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Progress in structural modification of representative lignan compounds
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Abstract: Lignans which are polymerized by two or more phenylpropanoids derivatives were mostly found in the xylem and resin of
plants. Modern pharmacological studies have shown that lignans have extensive biological activities, such as anti-tumor, anti-HIV,
antidiabetics, anti-oxidant, cardiovascular and liver protections and so on. However, owing to the poor solubility of structures, its
clinical application is still limited. Therefore, chemical modification methods are usually used by domestic and overseas researchers in
order to improve their solubility. In this paper, a series of typical lignans such as arctigenin, podophyllotoxin, schisandrin, magnolol,
and honokiol were taken as examples to summarize their structural modification methods and different biological activities, aiming to
provide scientific basis for further exploitation and studies of lignans.
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Fig. 3 Structures of schisandrin derivatives
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Fig. 4 Structures of magnolol and honokiol derivatives
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Fig. 5 Structures of derivatives of other lignans



« 5730 - ¢Ed

Chinese Traditional and Herbal Drugs

B49% F23H 2018 12 A

PEAR T prinsepiol. da Rosa ZEUVO 55 7 S B ML IR HY
X, grandisin A1 veraguensin 54 7 [ DU SR IR 2R,
AR AY) 82~83 X TiE LA A BRI K
TEH, WEY) 84 S voE IR 4 & J5 HUsb A 4o
R o
6 HESRE
KGRI T R AR 3R R AT A4 7
%, TR IR 2 HOR R 2= A0 S8 i 3 B 0] 3
Gy TSR TR R R BRI R A L IR S5 T SR SRR
BB MAE VI E B K B2
PEANPTMEE . ORIFEE, AH H R0 AT A B3 1 0 i
Z MR TARSN K, SRR ETEPET,  SRZ AT
AP BETEEAE LS T T BT MR R R AT
g, 33 BAT AT LA A A
AETE RS AR . BRI, DURIAARIE R B EY)
REHE, S H oy Fa M T A B, TR 2
T B 4 24 RS 1R R R IR G A S, K FLE R RO
(B 25D B B YR T 25 B T B R A

&

[1] #heE, &2 8, BB, & OKER 1 M6 E
HepG2 #H M ) 19 5 JF 5 S FL U T2 [J]. M8, 2017,
37(2): 143-148.

[2] Pietrofesa R A, Velalopoulou A, Arguiri E, et al. Flaxseed
lignans enriched in secoisolariciresinol diglucoside
prevent acute asbestos-induced peritoneal inflammation
in mice [J]. Carcinogenesis, 2016, 37(2): 177-187.

B]1 & B E O RTR, % AEEEARERALT
ZREHARIENRT (1] PEPELERRE, 2017,
24(6): 83-86.

4] £ %, AW, & OB, S JETIRTARRERR N
BEHEIRE R SR BT AT (9], b B 22 4 AR fk 2 27
2012, 10(5): 27-28.

(51 B fik, A1, BERIGE. LGB T B AR R )
TIREE (ConA) BUGEEME RGN R ARS1EH B H
HURIERDS (7] PORE RO R 2224 BARFIAEIR, 2014,
40(3): 375-387.

[6] LilJ, Meng A P, Guan X L, et al. Anti-hepatitis B virus
lignans from the root of Streblus asper [J]. Bioorg Med
Chem Lett, 2013, 44(31): 2238-2244.

[7]1 Peterson J, Dietary J, Adlercreutz H, et al. Dittary lignans:
Physiology and potential for cardiovascular disease risk
reduction [J]. Nutr Rev, 2010, 68(10): 571-603.

[8] Chun J N, Cho M, So I, et al. The protective effects of
Schisandra chinensis, fruit extract and its lignans against

cardiovascular disease: A review of the molecular

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

(22]

(23]

(24]

[25]

mechanisms [J]. Fitoterapia, 2014, 97(17): 224-233.
2k, s, Ui, & RS TR LA
TERIRTFCBERE [7]. 245°7HT 5L, 2000, 28(12): 738-740.
OB OB B X B 4SS T RS T ITNG
PRI LR [J]. HHEEZY, 2008, 39(3): 467-470
ok S E T AEYIETEDT T D] YRR LT
[2 257K %, 2008.

Hayashi K, Narutaki K, Nagaoka Y, et al. Therapeutic
effect of arctiin and arctigenin in immunocompetent and
immunocompromised mice infected with influenza A
virus [J]. Biol Pharm Bull, 2010, 33(7): 1199-1205.

R fE. 2% o R % S LMo A FT AL [D].
L AR, 2015.

WREESR, 1RIEM, SEE0E, 5. 4S5 H uE MAT LY
RS EPUMREYERT 7T (0], 3T BR 2GR AR,
2013, 15(7): 25-27.

wkOME, BREESR, SEflnE, F. S caEMAT A
R[] 10T PR LR AR, 2012, 14(6): 53-54.
Cai E B, Yang L M, Jia C X, et al. The synthesis and
evaluation of arctigenin amino acid ester derivatives [J].
Chem Pharm Bull, 2016, 64(10): 1466-1473.

Chen Q, Yang L, Mei H,

pharmacological

et al. Synthesis and

activity evaluation of arctigenin
monoester derivatives [J]. Biomed Pharmacother, 2016,
doi: 10.1016/j.biopha.2016.10.093.

IREEM, SR S TR e M RN RE K (D],
LT R R, 2013, 15(7): 64-65.

Kudou N, Taniguchi A, Sugimoto K, et al. Synthesis and
antitumor evaluation of arctigenin derivatives based on
antiausterity strategy [J]. Eur J Med Chem, 2013, 60(5):
76-88.

EBERE, Biafe, XHot, & REAZERPRIUE
FUIMEWRIE [7]. FEZ, 2003, 34(4): 330-331.
Giri A, Narasu M L. Production of podophyllotoxin from
Podophyllum hexandrum: A potential natural product for
clinically useful anticancer drugs [J].
2000, 34(1/2): 17-26.

Z O, B FE OB F PR AR R 4-%
IR REFRN NEHUE HeLa 400 HHI G F
FAREST [7]. 290V 5T, 2017, 40(1): 28-36.

Zhu X K, Guan J, Xiao Z, et al. Anti-AIDS agents. Part
61: Anti-HIV activity of new podophyllotoxin derivatives
[J]. Bioorgan Med Chem, 2004, 12(15): 4267-4273.
Estela G, Andres A, Gisela M, et al. Analgesic and
anti-inflammatory activity of podophyllotoxin derivatives
[J]. Pharmaceut Biol, 2013, doi: 10.3109/13880209.
2012.749921.

VRIRE, SN, VERIHD, S5 REERISH A NINIK

Cytotechnology,



)

Chinese Traditional and Herbal Drugs

Fa9E F23W 2018FE 12 A «5731

[29]

[30]

[38]

[40]

BB (0] BRI E, 2014, 3(3): 162-165.

WRFIAR. C IRAN R R 2 R R AR R F A S RS
TEEVEMEAT ST [D]. RPH: PEALRAMEHIR2E, 2007.
Abad A, Lopez-Pérezv J L, Del O E, et al. Synthesis and
antimitotic and tubulin interaction profiles of novel
pinacol derivatives of podophyllotoxins [J]. J Med Chem,
2012, 55(15): 6724-6737.

ik, TREEE, BRON, L M PR ARR
TP E B R GRS SRR AT 5T (3], T AR AL
T, 2016, 43(15): 54.

RHETF, BEE, EIRAR, & RABRILITERIAE
A& R LM BRSO T 0] AL,
2014(6): 1167-1171.

AT, KNI, FE 0, S BT UMEE SR R R R AT
AR O PSR AR T AT (0], SESash 5 UL
B2E, 2006, 26(3): 144-147.

BB, A 2R, IMIER, . REBEER =AMLY
R E B G R (7). UG B e ke BEA
hiZ, 2013, 22(7): 606-608.

AR, 4 B, fhiEAE, S5 PRME R EE RN K
HH MR ERT AT (7] REEEE R4k, 2016,
22(5): 381-385.

FRATE, MRHE, SREM, % 4-XHRERATRMN
Byl pEsE b (7] P E P24 E, 2017, 42(12): 2323-
2328.

Zhang L, Chen F, Zhang Z, et al. Synthesis and biological
evaluation of a novel artesunate-podophyllotoxin
conjugate as anticancer agent [J]. Bioorgan Med Chem
Lett, 2016, 26(1): 38-42.

Wang Y, Zhao B, Wang S, et al. Formulation and
evaluation of novel glycyrrhizic acid micelles for
transdermal delivery of podophyllotoxin [J]. Drug Deliv,
2016, 23(5): 1-13.

hRfE, £ AN, BRFoR, & BB IR R B RAT
AW B RS AR UM R [T]. REEBERLR 5
R, 2015, 21(4): 282-286.

G BR, BREOT, FhEAL, S 4B EIEIRKRRAR R
TV & AR SN U R R VERT T [7]. U R 8
Bt i BEE2RR, 2015, 24(7): 522-525.

Li J, Hua H M, Sun H, er al. Synthesis, stereochemical
characterization and novel
podophyllotoxin analogs [J]. Chin J Med Chem, 2011,
21(4): 273-279.

Chen C, Wang C C, Wang Z, et al. Cytotoxic activity of a

cytotoxicity of

synthetic
opened D-ring [J]. J Asian Nat Prod Res, 2016, 18(5):
486-494.

BHE, o

deoxypodophyllotoxin derivative with an

Jili, ARJFAE, & AL TR TR R R

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

[49]

[50]

[51]

[52]

7% [J]. FHZY, 2006, 37(2): 185-187.

Chang HF, Lin Y H, Chu C C, ef al. Protective effects of
Ginkgo biloba, Panax ginseng, and Schizandra chinensis
extract on liver injury in rats [J]. Am J Chinese Med,
2007, 35(6): 995-1009.

Min H Y, Pank E J, Hong J Y, ef al. Antiproliferative
effects of dibenzocyclooctadiene lignans isolated from
Schisandra chinensis in human cancer cells [J]. Bioorgan
Med Chem Lett, 2008, 18(2): 523-526.

Hu D, Cao Y F, He R R, ef al. Schizandrin, an antioxidant
lignan ameliorates
Oxid

from  Schisandra  chinensis,
APi-42-induced memory impairment in mice [J].
Med Cell Longev, 2012, doi: 10.1155/2012/721721.
Cui Y Y, Wang M Z. Aspects of schizandrin metabolism
in vitro and in vivo [J]. Eur J Drug Metab Ph, 1993,
18(2): 155-160.

Amujuri D, Siva B, Poornima B, et al. Synthesis and
biological evaluation of schizandrin derivatives as
potential anti-cancer agents [J]. Eur J Med Chem, 2018,
149(4): 182-192.

Blunder M, Pferschy-Wenzig E M, Fabian W M, et al.
Derivatives of schisandrin with increased in E(2) and
leukotriene B(4) formation in vitro [J]. Bioorgan Med
Chem, 2010, 18(7): 2809-2815.

He T, Wang Q Y, Shi J Z, et al. Synthesis and the
hepatoprotective activity of dibenzocyclooctadiene lignan
derivatives [J]. Bioorgan Med Chem Lett, 2014, 24(7):
1808-1811.

Wang Q Y, Deng L L, Liu J J, et al. Schisanhenol
derivatives and their biological evaluation against tobacco
mosaic virus (TMV) [J]. Fitoterapia, 2015, doi: 10.1016/
j-fitote.2015.01.006.

Kuo, Y H, Wu M D, Hung C C, et al. Syntheses of Cis
dibenzocyclooctadiene lignan derivatives as anti-HBsAg
and anti-HBeAg agents [J]. Bioorgan Med Chem, 2005,
13(5): 1555-1561.

Liu H W, Yu X Z, Padula D, et al. Lignans from
Schisandra sphenathera Rehd. et Wils. and semisynthetic
schisantherin A analogues: Absolute configuration, and
their estrogenic and anti-proliferative activity [J]. Eur J
Med Chem, 2013, 59(20): 265-273.

Ho K Y, Tsai C C, Chen C P, ef al. Antimicrobial activity
of honokiol and magnolol isolated from Magnolia
officinalis [J]. Phytotherapy Research Ptr, 2001, 15(2):
139-141.

Wang J P, Hsu M F, Raung S L, et al. Anti-inflammatory
and analgesic effects of magnolol [J]. N-S Arch

Pharmacol, 1992, 346(6): 707-712.



* 5732

)

Chinese Traditional and Herbal Drugs

B49% F23H 2018 12 A

[53]

[56]

[58]

Lin SY, Liu J D, Chang H C, et al. Magnolol suppresses
proliferation of cultured human colon and liver cancer
cells by inhibiting DNA synthesis and activating
apoptosis [J]. J Cell Biochem, 2002, 84(3): 532-544.
FEGE, EAKLL, Fmd, S RSN G5 A R ) 2
R A A A B LR fE BT S (0], 2599w A,
2017, 40(1): 48-53.

Lin Y R, Chen H H, Ko C H, et al. Neuroprotective
activity of honokiol and magnolol in cerebellar granule
cell damage [J]. Eur J Pharmacol, 2006, 537(1): 64-69.
Maioli M, Basoli V, Carta P, ef al. Synthesis of magnolol
and honokiol derivatives
hepatocarcinoma cells [J]. PLoS One, 2018,
e0192178.

Kim Y S, Lee J Y, Park J, et al. Synthesis and
microbiological evaluation of honokiol derivatives as new
antimicrobial agents [J]. Arch Pharm Res, 2010, 33(1):
61-65.

TN, O B OIRIER MR AL
Kyt Ete [ M7 ERIKFE S, 2015, 35(11):
1570-1574.

Bernaskova M, Schoeftfmann A, Schuehly W, et al.

Nitrogenated honokiol derivatives allosterically modulate

and their effect against
13Q2):

GABAA receptors and act as strong partial agonists [J].
Bio Med Chem, 2015, 23(20): 6757-6762.

Yang C, Zhi X, Li J, et al. Natural products-based
insecticidal agents 20. Design, synthesis and insecticidal
activity of novel honokiol/magnolol azo derivatives [J].
Ind Crop Prod, 2015, doi: 10.1016/j.indcrop.2015.08.003.
G, FMTE, WOORgK, & R AN S A EANRATAE
YIE B RS (1], R EZRR SR
I, 2017, 48(5): 536-542.

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

Yamauchi S, Wukirsari T, Ochi Y, et al. Syntheses of
cytotoxic novel arctigenin derivatives bearing halogen
and alkyl groups on aromatic rings [J]. Bio Med Chem
Lett, 2017, doi: 10.1016/j.bmcl.2017.06.070.

2O, BRI, ROW, & ORIE AR AR
Mannich BEATAEMI & R A AEVIEMERT TS (1] AL
2, 2015, 35(7): 537-1543.

B, AR, KEE, &Lt R SRR B
BEATAEI & B 30 s 4 B sl s (3], AP
22013, 33(1): 169-173.

Rifai Y, Tani H B, Nur M, et al. Synthesis, molecular
mechanism and pharmacokinetic studies of new epoxy
lignan-based derivatives [J]. Archiv Der Pharmazie, 2016,
349(11): 848-852.

Moraux T, Dumargay S, Gérardin P, et al. Derivatives of
the lignan 7'-hydroxymatairesinol with antioxidant
properties and enhanced lipophilicity [J]. J Nat Prod,
2017, doi: 10.1016/j.bmc1.2017.06.070.

WA, R, REE, SR RIFIRIA SR AN
AN R LIAT LD & RS EWIEIERT 7T (0],
IR =R BAARIAENR, 2014, 41(7): 90-96.
WO, BRE, T ER, & WA MR A NE R
Prinsepiol P44 AT A= 40 f & B S A BVE VERT T ().
FEALR MR R F 54 BRI AR, 2008, 36(12):
223-228.

Kz, WitErs, #8 B, 4. Prinsepiol fiTAEMIRIA R
HAMEEME (7). vEdbAol =4k, 2010, 19(5): 186-190.

da Rosa R, de Moraes M H, Zimmermann L A, et al.
Design and synthesis of a new series of 3,5-disubstituted
isoxazoles active against cruzi and
Leishmania amazonensis [J]. Eur J Med Chem, 2017, doi:
10.1016/j.ejmech.2017.01.029.

Trypanosoma



