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Abstract : The study on chemical constituents and biological activities of liriodendron was reviewed in this paper. Chemi-

cal constituents were investigated here including alkaloids, sesquiterpenes, phenylpropanoids, flavonoid, and others. Bio-

logical activities were also given including anti-microbial , anti-malarial , antineoplastic ,and others.
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Table 1  Alkaloids of Liriodendron Genus
e EAS Bt F5 27 ik
Classifications Names Structures Sources References
J
Aporphines b O R
Rz
Ry
R R, R, R;
Anonaine H CH, 0, L. wlipifera (Barks) 6, 7]
N - Acetylanonaine COCH,4 CH,O0, L. tulipifera (Barks) [7]
Remerine CH, CH,0, L. wlipifera (Leaves) [7-9]
Remerine N — Oxide L. wlipifera (Leaves) — [7]
Caaverine H OH OCH; L. tulipifera (Leaves) [7,9, 10]
Lirinidine CH, OH OCH, H L. wlipifera (Barks) [7,9, 10]
Lirine CH, OCH, OCH, OH L wlipifera (Barks) — [7]
0 - Methylirine CH, OCH, OCH, OCH, L. wlipifera (Leaves) [7, 9, 11]
Liridine CH, OCH, OH OCH, L. wlipifera (Leaves) [7, 11]
0 = Methylnorlirine i OCH, OCH, OCH, L wlipifera (Barks) — [7]
Asimilobine H OCH, OH H L. wlipifera (Barks) 6, 7]
N - Acetylasimilobine COCH;4 OCHj, OH H L. tulipifera (Barks) [7]
Nornuciferine H OCH, OCH, H L wlipifera (Leaves) [7,9]
N - Acetylnornuciferine COCH, OCH, 0CH, H L. wlipifera (Barks) — [7]
Nuciferine CH,4 OCH, OCH; H L. wulipifera (Barks) [7]
Tuliferoline COCH, OCH, OCH, OCH, L. wlipifera (Seeds)  [7, 12]
0 - Acetyliridinine CH, OCH, OCH, COCH, L. wlipifera (Barks) — [7]
Norushinsunine L. wlipifera (Barks) — [6, 7]
R R, R, R; R, Rs
Thalicmidine CH, OH OCH, OCH, OCH, H L wlipifera (Barks) (7]
Isolaureline CH, 0,CH, OCH,4 H H L wlipifera (Leaves) [7, 9, 13, 14]
N ‘_A)(;erfzin;it;n?litho COCH, OCH, OCH, 0,CH, OCH, L. wlipifera (Woods) — [7, 15]
Lirinine CH, oH OCH, OCH, H H L wlipifera (Leaves) [9, 16, 17]
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Lirinine N — oxide L. tulipifera (Leaves) (7]
0 - Methyllirinine CH, OCH, OCH, OCH, H H L wdipifera ( Leaves) [17]
Apoglaziovine CH;4 OH OCHj; H OH H L. tulipifera ( Flowers) [18]
Perdicentrine CH, OCH, OH OCH, OCH, H L udipifera (Flowers) (7]
N — Methyllaurotetanine CH, OCH, OCH, OH OCH, H L wlipifera (Leaves) [7,19]
Lirioferine CH, OCH;  OCH;  OCH4 OH H L. wlipifera (Barks) [7]
Norglaucine H  OCH, OCH, OCH, OCH, H L wlipifera (Barks)  [6,7]
Glaucine CH, OCH, OCH, OCH, OCH, H L wdipifera (Woods) [7,20,21]
Boldine CH, OH OCH, OCH, OH H L wlipifera (Leaves) (7]
N — Acetylnormantenine COCH;  OCH; OCH; 0,CH, H L. tulipifera (Leaves) [7,15]
Liriotulipiferine CH, OCH, OH OCH, OH H L tdipifera (Leaves) (7]
Oxoaporphines
R, R, R, R, R,
Liriodenine 0,CH, H H H L wlipifera (Leaves)  [6,7, 22]
Lysicamine OCH,  OCH, H H H L wlipifera (Woods) (7,9]
Liriodendronine OH OH H H L. tulipifera ( Barks) [7,20]
Liridrine OCH, OCH,  OCH, H H L wdipifera (Leaves)  [11, 23]
Lanuginosine 0,CH, H OCH; H L. wulipifera (Barks) [7]
N — Methylatheroline OCH, OCH, OCH, OCH, H L. wlipifera ( Barks) (6]
OMe
MeO.
o
Corunnine o \}?/Me L. wlipifera ( Leaves) (7]
nee
Dehydro-aporphines
R R, R, R, R,
Dehydroremerine CH;, 0,CH, H H L. tulipifera (Woods) [7]
Dehydroisolaurenine CH, 0,CH, OCH, H L wlipifera (Flowers) (7]
Dehydroglaucine CH,  OCH, OCH, OCH,  OCH, L wlipifera (Woods) (7, 15]
Proaporphine N-Methylcrotsparine L. tulipifera (Leaves) [24]

N-Me
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Ry
Tetrahydropro- Rg O N
toberberine O Rs
R4
R, R, R; R,
Isocorypalamine OCH, OH OCH,4 OCH,4 L. tulipifera (Leaves) [19]
Stepholidine OCH,4 OH OCH; OH L. tulipifera ( Flowers) [18]

R2 BEMEW PG

Table 2 Sesquiterpenes of Liriodendron genus

HFR EAti) KR 27 30k
Names Structures Sources References
R
Tulipinolide OAG L. tulipifera (Roots ) , L. chinense ( Woods) [25,26]
Epitulipinolide —0hc L. tulipifera  ( Roots ) [27]
Costunolide H L. tulipifera ( Roots ) [26,28]
R
Parthenolide H L. tulipifera (Roots ) [29]
Lipiferolide —~0Ac L. tulipifera (Leaves) , L. chinense ( Woods) [6,25]
Peroxyferolide L. tulipifera ( Seeds) [6,12]
Epitulipinolide diepoxide L. tulipifera (Seeds) ,L. chinense ( Woods) [12,25]
a-Liriodenolide L. wdipifera (Roots) ,L. chinense ( Woods) [25]
B-Liriodenolide L. wlipifera (Roots) , L. chinense ( Woods) [25]
Tulirinol L. tulipifera (Leaves) , L. chinense ( Woods) [25]
L. tulipifera ( Leaves) [26]

Dihydrochrysanolide
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-Cyclolipiferolide L. tulipifera ( Leaves) [26]
B-Cyclolip

1.3 R HEZ(Phenylpropanoid) MR, FAT, [ A B AR SERE AR
ANRRASY EEAAEREMBHDINZE,  WHELREHARRERNENZRAGY, WAL 3,
R3 BEMBEVHIHERELEUEY
Table 3 Phenylpropanoids of Liriodendron Genus

s HFR Eato) Ao S 30k
Classifications Names Structures Sources References

Hy
Rs
0.«
Ligans R4
H (" H
RI@N

0
R;
OCH;
Rl RZ R3 R4
Liriodendrin OCH, GlcO GlcO OCH; L. tulipifera (Stems, Leaves) [28,30]
( + ) -Syringaresinol OCH, OH OH OCH, L. tulipifera (Stems, Leaves) [30,31]
( +)-Pinoresinol H OH OH H L. tulipifera (Stems, Leaves) [30]
( +)-Medioresinol H OH OH OCH, L. tulipifera (Stems, Leaves) [30]
Yangambin OCH;4 OCH; OCH; OCH,4 L. tulipifera ( Woods ) [31,32]
Eudesmin H OCH, OCH, H L. tulipifera (Seeds) [31]

I HCOJQA(
Phenylpro-panoids ? H;CO OCH;
HyCO

R
R
B-0-Dilignol CH,-CH =CH, L. tulipifera (Seeds) [24]
Liriolignal CHO L. tulipifera (Seeds) [28]

1.4 &3 ( Steroids)
FEACSERS A 25 b BT (SRS &, Wk 4,
F4 BEMEEYPHSERLEY

Table 4  Steroids of Liriodendron Genus

ZFx &ty He i 27 30k
Names Structures Sources References
“,
R
-Sitosterol L. tulipifera ( Stems) [31]
B

~=OH
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B-Sitostenone =0

Stigmasterol
-=OH

Stigmastenone =0

L. tulipifera (Stems) [31]
IS

L. tulipifera (Stems) [31]

L. tulipifera ( Stems) [31]

1.5 3 ( Flavonoids)

IAEAC LG EMAE ) P R T — DB A
¥ 5-Hydroxy-6-2-dimethoxy isoflavone 7-0-8-D gala-
cotopyranoside“ﬂ , HZER N E s o

H,OH
H
H H Ox
S Aeely
H oH HsCO
OH O OCH,
5-hydroxy-6,2-dimethoxy i 7-05-D-gal -
3
2 EYiEtE

3 S Bk R A ) S LR AT I A3 A A A AR i
A3, A E R 2 i) Hhc 2R B A Y B
FEXUBRI , 0%, AT T KR OC T , KUIFE Rz, SC
BRI B A OB PSR, DU 55
2.1 mEEE

ZE ARG B 03 R HTUE A0 LR FIM G
R b [RGB T B A 40 TR M e, Horp
] 0 2 Mk B HRU %) 4 €0 48 25 BK T ( Staphylococcus au-
reus) FhELSE AT B ( Bacillus subtilis) . K35 % FF
T ( Escherichia coli) FY A= 1< 3414 85 i I BOCR , H:
MIC {8 %3 %] & 0. 0313, 0. 0625, 0. 0625 mg/mL
[34,35]

Anonaine X = Ff i 22 [GBH P TR « 554 2 04T 7
( Bacillus cereus) J# ¥R J& ( Micrococcus) 4> T {0 %
PR TE BAT W3 A0 A (MIC { = 50 mg/
mL) . [A]F Anonaine 1 {8 9% A 24 0 3 i 2 5 40 1
102 7 ( Candida albicans) 7 B B Bk 1 ( Crypto-
coccus neoformans ) I F At 25 2R & B 25 1 A= K (MIC
{7 62.5 ~ 1000 mg/mL i) !

Liriodenine HEAEI | 22 i = [ FHAE B Ak &
RSO IR B B (U 4 3K S B-1 I 5 BK 1A ( Beta
hemolytic streptococcus ) %5 1 ¥ 2= [G R B 40 K i i

F AT 4 2% A M 5 ( Pseudomonas aeruginosa ) Fll
BARFIEFF T8 ( Shigella shigae ) Z5 ) 4 K, Liriode-
nine X} 25 {11 5% (Aspergillus flavus) | F 05 ER T 42
2% ( Aspergillus versicolor) A1 B2 il & ( Aspergillus ni-
ger) A FNEA BEMBPHEET . RN, Lysi-
camine F1 Liriodenine X3¢ K7 7 %) BR & ( Staphylococ-
cus epidermidis ) FIEPFAM & IR B ( Candida dublinien-
sis) ELA 40 M 5 (MIC {57 12.5 ~ 100 mg/mlL 2
f])
2.2 HUEREMN

Graziose R A5 IR AL SE G M K S f e
F) 2 T S ) AN 5 A8 SR AT S IO 35 AT e Jit
TP, HIC,fE 23914 10.9 we/mL,2.0 pg/mL"

Liriodenine g % #1Jl ] F) 1+ & 5 &1 ( Leishmania
braziliensis Fl Leishmania donovani) F13E& P JE JF H
( Plasmodium falciparum ) B A 1 ( H: 1C5, {5 53 51 M
21.5.26.16 .15 mM) "' Graziose R 2 A MJLZE
RGBS iz 53 B3 2l A A 31 75 B B M 256 2 ) 0«
Asimilobine ,Norushinsunine , Norglaucine | Liriodenine .
Anonaine ,Oxoglaucine , J- 75 /& #3517 U 95 176 4 52
B, LB BN X S B A Py BAT PUE BT O
HAF5E 7R Dehydroremerine 7 {4 1 5 % 411 i % 44
Y L Plasmodium falciparum W2 (4, H 1C, (B
4 0.36 mM, Caaverine 78X} F] {12 JF H 1 o8 Q4
A B AR
2.3 HiphEEM

Jin-Hui Chen 25 A BF5E R B o (5 | 656 2 2% 58
ek QTN R R N7 DO WK 2 NS Y )
MDAMB-231 Hl MCF-7 | & JE# 4 it SGC-7901 | JiT-Jie: 4
i HuH-7 S 25 R 40 i HCT-15 #5A AN [ F8 B2 () 41
HIEPE S Rao 5 N JRHFSE 8 Jb 35 18 32 AR 48
R B B ) X6 N 1% S IR 9 240 L KB 400 g B A 5 27
(MG

Anonaine BEGZINHIAFE 40 H1299 3451, "
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BT R LA K BT H1299 20 it & 391, 51 2 H: DNA i
D5, 8 T 400 3 35 40 M 2 4 [R) A Anonaine B 65
VH'E SR 2 it HeLa 20 Bax & FI p53 5 &
5 PR A R R T

Gerhardt D 5% A 45 H} Boldine RE A7 XL i 41 il #4
LRI AN R U138MG  UB7-MG F1 C6 1) 4 il A=
K, Boldine 7] & B IHYT A 28 S S5t 98 1) — Fh v 72 1Y)
IR AL

Liriodenine X A f4 2 il 40 i A < ELAT 4 ) 4
Mo Yang C %5 \3f i 524095 H Liriodenine g% 1)
98 20 g & MCF-7 \NCI-H460 71 SF-268 41l fifg 1t 1=
K (H 1C, {545 1% 2. 19,2, 38 #1 3. 19 mg/
mL) " H Liriodenine A L1/ G 5% 41 ML i 7. )
i}, Liriodenine 435|142 J& B+ Mn®* Fe** .Co™* Hll
Zn® IR A, HE S X A AR Y ) Li-
riodenine BRI G 1 (AgLA, ) 75145 RE % 10 il Hifi
41l SPC-A-1 B45H, IF5 F IR AN T

Lanuginosine 8% 1) i JIT- 20 i 92 40 Y 22 HepG2
IR 985 20 8 2 U251 9345 969 S R T,
Caaverine X} HepG2 4iffd AT o ZUAO MG PE
2.4 MERGIEREN

Boldine TEMRSNIZ L2 AR EE & RE S AR H08
Boldine Fil Glaucine 7£ K R 28 A ] Dk, 2 W]
BT 2 B Z AT BE A HEBUER], WF9E 7R Bold-
ine FEARSIXT D1-F1 D2-Z (K35 BA R 4F R TT,
{EFEPR N ENAR BEA 200 s X i i R 48 22 1 e Az 1k
FEHUERT 5 I Glaucine TEAK A B 35 1) 2 Lk 32
PRIEHAE (B AE RPN TR HIE AN
2.5 HtAwiEtE

R T LR TSN, R AR B A e A= e
WERI L2 A A YT . Lysicamine | Glaucine
Al Nornuciferine F. 47 4 W 48 ¥ 19 o 2
Glaucine 1 Oxoglaucine I 7 H B o ) TH R BE [52] ;
Nuciferine ELAG #5509 Hi HIV 1544 (IC, K 0. 8
mg/ml.) (53] ; N-methylcrotsparine HE % 11 il B0 4l P ¥4
¥l 7 HSV-1, HSV-1-TK | HSV-2 (IC,, & 43 5l
8.3.7.7.6.7 mg/mlL) [54] ; Anonaine | Liriodenine |
Norshinsunine L4 {i2 {ff 1fi &5 &F 3K 15 FH 2, [l i,
Liriodenine ELATHT.0 25 FIAE O LR 177 1 45
A F X O AL A5 447 (9 21287 Liriodenine |
Lanuginosine , N-acetylnornuciferine 1 L1 11 ] /1 46 4=
PO RS 5| 22 f /IR SRR 5T Boldine REf%38 1F
TR R TG SRS P 1 00 ) R 8 - B Ay 4

TUBE R G IR TR AR
3 4hiE

KGR ALY oA S5 2 RER AL~ 3 L
A B A S By, F A R SR A 5 IR
RArFR 2528 N IR . H ATAARS S A b
or E AR RO R 2 HoA RAF A AR A,
RIB AL rb [ SR Al i LR AT RE A1
PP B A B R GEE ST, 3 b b [ ES i AR AL S
REEME S W SC LY , 38 0 X 2 58 PR P i
PR ABETE A A o s FE i — A0
PEBFTE AL S R
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