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[ Abstract |

vide the reference for further development of genus Illicium. Methods

Objective To review the chemical and pharmacological study of the C¢-C; compounds from genus lllicium and pro-

Relevant literatures of C4-C; compounds in genus Illicium were

searched and summarized. Results and Conclusion The plants of this genus had varying types C,-C, compounds which had good an-

ti-inflammatory, neurotrophic, anti-cancer and anti-oxidation activities. The C¢-C; compounds in this genus had broad prospects for

medicinal development.
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C,y KAl B ES %
1 \REEWMHFH C-C, XULEW

1.1 Xmx k% NAEPHENRELEDCE
OB R 43 A, 25 A 16 N 3 R O R S5
1978 4F H A % & Shibuya %8 M\ 1. anisatum B
15 3] 4-allyl-2 , 6-dimethoxyphenol F1 2 4~ 19
KN £ 1-allyl-3-methoxy-4-( 3-methylbut-2-enyloxy )
benzenel -allyl-3 , 5-dimethoxy-4-( 3-methylbut-2-eny-
loxy) benzene'> | 1983 4E H A 24 Yakushijin %X}
I. tashiroi 1. anisatum F I. arborescens 2 3 1 /)\ ffiJ@
W HEATIRSE , N I tashiroi BT 438543 3 euge-
nol Fl safrole, M L anisatum BT 5018 2 ASH B
iy 2% 2K TN & 4-allyl-2, 6-dimethoxy-3-( 3-methyl-2-
butenyl ) phenol, 4-allyl-2-methoxy-6-( 3-methyl-2-
butenyl) phenol I 2 4~ N & 5-allyl-1-methoxy-2 ,
3-methylenedioxybenzene , 1-allyl-2-methoxy4, 5-
methylenedioxybenzene , M\ 1. arborescens 11 H1 15 2]
— AN 2R F illicinole™ . 1992 4 H Ak 2 3%
Kouno M 1. difengpi W25 5z Hh 70 BS 4531 3 BT aY R
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N % 4-0-(2-hydroxy-1-hydroxymethylethyl ) -dihydro-
coniferyl alcohol | 4-0-( 2-hydroxy-1-hydroxymethyle-
thyl ) -dihydroconiferyl alcohol-6”-P-coumaroyl - glu-
coside | 4-0-( 1-carboxy-2-hydroxyethyl ) dihydroxo-
niferyl alcohol F1— 1~ i XU R TN 2 4 1-allyl4,
5-methyl-enedioxyphenol-2-0-a-L-rhamnopyranoside-
(1—6) -0-B-D-glucopyranoside ' | 1997 4F 7 itk 2%
# Sy %M I dunnianum )RR 4 8545 2 1-
[ ( 3-methylbut-2-enyl ) oxyl ]-2-methoxy-<4-( prop-1-
en-3-ol ) benzene . dictagymnin, 1-allyl-3-Methoxy-4-
(3-methylbut-2-enyloxy ) benzene . 1, 2-( methylened-
ioxy ) 4-( 2-propenyl ) benzene, 1, 2-( methylened-
ioxy ) 4-( propan-1, 2-diol ) benzene*’, 1998 4F Sy
Xt 1 verum #E4T 05T, NI 43 2545 3] verimol J |
verimol F . verimol A | verimol B verimol C ., verimol
D .verimol E  P-75E%  verimol % . 1999 4F Jiang 2
M I anisatum FISRTZHER] 2 AR EFF 1 -allyl-
4, 5-methyl-enedioxyphenol-2-0-B-D-apiofuranosyl-
(1—6)-0-B-D-glucopyranoside , 1-allyl4 , 5-methyl-
enedioxyphenol-2-0-a-L-arabinofuranosyl-( 1 —6) -0-
B-D-glucopyranoside'”' . 2003 4E#E [F ¥ Lee %5 M
L verum )RS oy B A B — DHT B RN R T
( E ) -2-( prop-1-enyl ) -5-methoxyphenol-1-0-a-L-rh-
amnopyranosyl-(1 —6)-0 — B-D-glucopyranoside LA
L= B WM JE o> AR B R RN R 1-(4-
methoxyphenyl ) -1,2 , 3-trihydroxypropane *' ; [ 4F 4
LEHRIE 43 515 3 1-(4-methoxyphenyl ) propane-1,2-
diol FI—~ZKH & H 1-(4-methoxyphenyl ) propan-1 -
ol 2-0-B-D-glucopyranoside ', 2007 4E Song % M
1. verum W T 3 2575 2] 3-hydroxy-4 , 5-methylene-
dioxyallyl-benzene \4-allyl-2-( 3-methylbut-2-enyl ) -1 ,
6-methylenedioxybenzene-3-ol Fl—~7 A9 2K A & il-
liverin A" o 2008 4E H A& 2 & Moriyama ML
Sfargesii B SFESE T B A4S B 2 AN B S 800 FE R
F 28 A & 4-allyl-2-( 3-methylbut-2-en-1-yl ) phenol
4-allyl-2-( 2-methylbut-3-en-2-yl ) phenol'""', 2009
£ Takaoka ZEM . anisatum HIAEH 43 B 45 3] illici-
nin A1) 2010 4F Lin &M\ 1. arborescens [ 552
I B A B — AN 1Y S N R BN A RN R illica-
borin C %' 2011 4 H A& Kubo % M I. anisat-
um IR 3 B A B — B 8 e A0 R B
W E 4-allyl-2-methoxy-6-( 2-methylbut-3-en-2-yl )
phenol* 14] . MaZM L oligandrum AR B4 B 18 3|
—ANH I RUOBE A TN & illoliganoside G,
1.2 AKEFx CHREMAMBARERLSYH
334, ZREAIHINIELA . 1989 4F Kouno S5 1.

macranthum 1) 5 B2 43 85 453 38T B9 A5 2 KRR R
macranthol'®" ;1991 4FE M 1. dunnianum ) Z£ Jz o 4y
B RH A A NS R isodunnianol "7 | ] —4E M\
1. majus WIS B2 A 43 8545 3 icariside E;'™ 1994 4F
M L simonsii W43 B 45 B — D HT R AR IE R iso-
magnolone Al 2 > = KL A JE 2 dunnianol , simonsi-
nol ™ 1997 4E Sy 2 M 1. dunnianum W14y
BRE 3 NEORARIEE magnolol .2 ,2'-dihydroxy-3-
methoxy-5, 5'-di ( prop-2-enyl ) biphenyl #1 dehydro-
dieugenol*’ ;1998 4F M\ 1. verum B M- 1 23 55 15 5] —
BRI EA 7-0-8" KA AR AR R verimol G,
— 7-0-8". 8-0-7T" Zi ) LAY AJIE 3 verimol H
F—A W Y AR BR % (- ) -trans-3 , 4-divanillyltetra-
hydrofuran"®' , 2000 4Ef# [E 2% % Schmidt %5 )\ 1. flo-
ridanum WHSEH 7B 2 2 A PU A WL AR B &R
di-O-methyltetrahydrofuroguaiacin B, ( + )-veraguen-
sin!2’ . 2007 4 Tang ZEN T oligandrum PR SRS R
BRE) 3 A AR AR RN R 1 (TR ,8S) -9-
0-B-D-xylopyranosyl-9'-0-a-L-rhamnopyranosyl-( 1 —
6 ) -B-D-glucopyranosyldihydrodehydrodiconiferyl alco-
hol, (7R, 8S )-9-0-shikimoyl-4-0-B-D-glucopyrano-
syldihydrodehydrodiconiferyl alcohol , (7R,8S) 4-0-B-
D-rhamnopyranosyldihydrodehydroconiferyl alcohol 71
2 8-0-4"H KRG ZETF (7S,8R) -1-[ 4-0-( B-D-gluco-
pyranosyl ) -3-methoxyphenyl ]-2-[ 4-( 3-hydroxyprop-
yl) -2, 6-methoxyphenyl ] -1, 3-propanediol , (7S, 8R) -
1-[ 4-0-( B-D-glucopyranosyl ) -3-methoxyphenyl ]-2-
[ 4-( 3-hydroxypropyl ) 2-methoxyphenoxy ]-1, 3-pro-
panediol ™', 2007 4F H A% 2% % Moriyama %5 M 1.
fargesii B HZ HH 40 B A5 2] 3 A8 0945 2 8 K g %
fargenin , fargenone A | fargenone B, P& 5H —
AARFAEIFEFR 2! 2010 4E Fang 25 M 1. difeng-
pi BT R B 458 (7R ,85) 4,7, 9-trihydroxy-3
5, 3", 5'-tetraethoxy-8-0-4'-neolignan-8'-ene
ifengpin A1 5 PNTE C4 A — D HIMEER 8-04'
NG ZE (7S, 8R) 4-0-( glycer2-yl)-7,9,9'-trihy-
droxy-3,3",5’'-trimethoxy-8-0-4"-neolignan , (7R ,8R) -
4-0-( glycer-2-yl )-7, 9, 9'-trihydroxy-3, 5, 3’-trime-
thoxy-8-0-4'-neolignan , (75, 8R ) 4-0-( glycer-2-yl ) -
7,9,9 -trihydroxy-3, 5, 3’-trimethoxy-8-0-4" — neolig-
nan. (7R, 8R)4-0-( glycer-2-yl )-7,9, 9'-trihydroxy-
3, 3’-dimethoxy-8-0-4'-neolignan, ( 7R, 8S )-4-O-
(glycer-2-y1)-7,9,9’-trihydroxy-3, 3'-dimethoxy-8-0-
4'-neolignan, DA J¢ 2 A 1) AR E B AR R
difengpiol A | difengpiol B, Z544 & A /A ALK O
B, I35 5 B 1% 5 (induced circular di-

. neod-
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chroism spectra, ICD) 7 310 nm 4B 15 5
WE 3, 4-diol FE A B 4 XF 44 K1) 2010 4E Xiang
N I difengpi IR ZE T 43 BA5 3] 2 /N8 10 8 A g
# (7R,8S5)-3",9,9’-trihydroxyl-3-methoxyl4-0-glyc-
erol-7 , 8-dihydrobenzofuran-1'-propanolneoligan , (7R,
8R) -3-methoxyl-9-0-B-D-xylopyranosyl4' : 7,5" : 8-
diepoxyneolignan4 , 9'-diol >/

1.3 ## B E (phytoquinoids)  FH PRI AL K
N BRI B RRAE LA, Cg B B — AR5k
FERYR NI, 2050 RO AR | TR R R
WK £ H B0, T 4RE B9\ S s R 2 A
56 >, 1984 4F Yakushijin ¢ M 1. tashiroi F)H:- 43
B9 15 3] 48-( + ) -illicinone-A , 2R, 4S-( + ) -illici-
none-B . 4S5, 115-( + )-illicinone-C, 2R, 4R, 11S-
( + ) -illicinone-D lifunone-A  Illifunone-B , )\ I. ar-
borescens 1 M 71 73 85 15 3| 4R-( - ) -illicinone-A |
2S,4R-( - )-illicinone-B, 2R, 4R-( - )- illicinone-
B.4R,11S-( - ) -illicinone-C.2S,4S,11S-( - )-il-
licinone-D 2R ,4S-( - ) -illicinone-D . illifunone-C . il-
lifunone-D'%’ . 1992 4F Fukuyama M 1. tashiroi 1
AR AR R 2 A BFROIR S I B A R -
licinone E Fl 12-0-methylillicione E, WEAER X
WL 20 1994 4F S B AR ) 5 AN 52 1M HE B
RAEPER (1R, 2R) -illicinol E  (2S) -2, 3-dihydroil-
licinone E . (2S)-12-0O-methyl-2, 3-dihydroillicinone
E.(2R)-2,3-dihydroillicinone E . (2R)-12-0-meth-
yl-2 , 3-dihydroillicinone E'*) | [4E 4315 2 A8 00 &
FHRPIEE 2 (R) -12-chloro-2 ,3-dihydroillicinone ,12-
chloroillicinone "’ ;1995 S EAE A EH R =R
S s R B AL W R tricycloillicinone |, A& 55 — >
A 22 I S I S U Z5 0 B A R S R AR
051996 AR5 B A 3 — A 1 B S R S
AR bicycloillicinone asarone acetal , A — 1~ %
AN Co-Cy B5F9 0 1996 4F Sy %5 N 1. dunnianum
R 3R o B AR B — B M ZE MR IR (4aR,
9BR) -dihydro-2-[ 2-hydroxy-5-( 2-propen-1-yl ) phen-
yl 1-8, 9B-di-2-propen-1-yl-3 ( 4H ) -dibenzofura-
none*"’ . 1997 4F Kouno 25 M 1. anisatum BJAR 7
BG4 A S M i O W) R 11 -epi-illici-
none E .2 ,3-dehydro-5 ,6-di-O-methylillifunone E 4,
12-di-O-methylillifunone , 2, 3-dehydroillifunone C
2102007 AEFESCIREEM I oligandrum )25 JZ 43
BAER I N HEEALEY methylene-di-illifunone
D. methylene-di-2, 3-dehydroillifunone , illifunpyra-
none , ¥ & K, H 7 methylene-di-illifunone D
B— 12 ,3-dehydroillifunone i) C-6 77 1 CH, FH

A% ) — R K, methylene-di-2 , 3-dehydroillifunone
F—ANE illifunone D [ C-6 {3/ CH, M) —
R ;2009 AEARLE B M 1. oligandrum )25 f7
T AT R 3 A Y HE S A BRI U A R -
lioliganone A . illioliganone B .illioliganone C, iz
ICD A% 11, 12-diol K& 1A 14 2 X 44 5414 2009
4 Takaoka 55 M 1. anisatum B9 6507 H 43 25 15 3]
(45S) -illicinone 1120 Wu 28 M\ 1. simonsii 15252
Ir TR 3 AN B S I IO ) IR 6 -allyl-6-
( 3-methyl-2-butenyl ) -3, 4-methylenedioxycyclohexa-
2 ,4-dienone .3 -hydroxyillifunone B I 4-epi-illicinone
E-12-shikimate ' . 2010 4F Lin %5 M I arborescens
5 52 R 43 2545 3] illicaborin A illicaborin B!
Chang %5 M I. arborescens Fr L I3 353 5 45 2l — X
B AR PR Y 2% 1) S A8 AL G ) 2, 3-didehydro-5-
O-methylillifunone E #11 2, 3-didehydro-5-0-methyl-
11-epiillifunone EP* | 2011 4F Ma %5 M I oligan-
drum B9 AR 43 25 15 3| illioliganfunone D . illioligan-
funone A .illioliganfunone B . illioliganfunone C .illioli-
ganpyranone A |illioliganone D | illioliganone E | illioli-
ganone F _illioliganone G |illioliganone H | illioliganone
17 Kubo 22 M 1. anisatum 09404 v 43 8515 31 357
B = 20 5 A HE A IR 2R AL B ) eycloillici-
none , G544 T & A — AN EAMG Bt L

2 Ce-Cy EUEYHIZAEFERR

2.1 AZzEHREE NMBHEYIPANZHN
B TG T A AR BT ) R R . Moriyama %5
})\j\j macranthol ;ﬁ%ﬁﬂfﬁéﬁﬁy : Eﬂ‘%\ ( magnol-
ol) i 43 LL Ke FE AN} ( honokiol ) FB43 , #H 2 (- 1%
P55 JEEAN 3 38 o3 Fe v — AN 35 B8 AR R G, T
5550 EWREETCOC, JEANE I 7 4
PR o vt B E AR R AN TE F AR A
25341, T L S 3 4 8 i 0B A ) 45 4 B ] i
WEAEM I 2R 259" . Takaoka %5 & BLAE K R
BEZ A on AR A N EEOR S5 F Y 4-allyl-2 ,6-
dimethoxy-3-( 3-methyl-2-butenyl ) phenol | illicinin A
FE0. 1 ~10 WM ¥ BV Y s A 42 i 220 KR
ARG BT illicinin A 445 F9 s T SE AN
SR B YR ROC R AT OEOE, R B &8 TR
P 2 R R AR T R R A HS S AR AR
S PR 6 TG R SO S s S
Kubo 2§t — 2 UESE T Takaoka Y4518, A1 % B4
A W TH 3L 8 45 74 1) 4-allyl-2-methoxy-6-( 2-meth-
ylbut-3-en-2-yl) phenol 7£ K 57 /2 #2570 40 i v ik
78— & WA i 28 o0 28 e AR TR 1, ORIk X 2R 0
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PRI AR W) 2 1R 7 W) R o 1 RO 45 i 22 1R A7 1
P AR B A A 4B IR 2T . Dunnianol
A2 A0 A 25 AN 8 53, 72 0.1 ~ 10 pM YR L
PR 28 98 S AR A I P SO I I, 5 e ol 2T 4
4 ffi A= K [ F ( basic fibroblast growth factor, bFGF)
RORZEAL, W] LULAE IR 7 #2018 17 M0 s 3F Ik 26
P2 E IR 2 R TE R U . Fukuyama & 3R
TE K BB DA 22 T4l P10 7,2 (R) -12-chloro-2,
3-dihydroillicinone 7E 30 uM F fig 3 il ChAT %=
228% , A BRI MM 2 BEAB BTG ; isodunnianol |
tricycloillicinone 1 bicycloillicinone asarone acetal %
BRA A B AEE TS P, {H tricycloillicinone £ bi-
cycloillicinone asarone acetal % A 5 isodunnianol 2
L o 28 S AL A 2F 0 1

2.2 miaFEHAREER  HAEH hoigawa 5
It Raji 408175 S0 22 U ( Epstein-Barr virus
early antigen; EBV-EA ) % ZHT by 76 M, 115 A
fEAEY) T B AL G Xt EBV-EA By 5 &
BLE W) 4-allyl-2 , 6-dimethoxyphenol | 1-allyl-3 | 5-di-
methoxy-4-( 3-methylbut-2-enyloxy ) benzene \4-allyl-2 ,
6-dimethoxy-3-( 3-methyl-2-butenyl ) phenol , 4-allyl-2-
methoxy-6-( 3-methyl-2-butenyl ) phenol , 5-allyl-1-me-
thoxy-2, 3-methylenedioxybenzene , 1-allyl-2-methoxy-
4, 5-methylenedioxybenzene | 4S5-( + ) -illicinone-A |
4R-( - )-illicinone-A ,2S,4R-( - ) -illicinone-B . 4R,
115-( - )-illicinone-C . Illifunone-A . illifunone-C  illi-
funone-D S5 ¥H EBV-EA il 1 7 , H: i S e s
B 4 2R TN E 2K 4-allyl-2 , 6-dimethoxy-3-( 3-methyl-
2-butenyl ) phenol, 4-allyl-2-methoxy-6-( 3-methyl-2-
butenyl) phenol A %5 % {14 3¢ 183 1% 4, T 5-allyl-1-
methoxy-2, 1-allyl-2-me-
thoxy-4 ,5-methylenedioxybenzene F94T B84 1% 14 A %)
B8, AATTRT /A AR B3 PO 6 PR A ) O
RIEATIRAWIFT , KB 5 I B B R N 2R 24k
W] B —JARAT W 1 iR A S T 245 ), T
EAT A SRR R N R AL S A g v
FIEAE™ . Ma AR 28,48, 118-( ~ ) -illicinone-
D X NS5 I HOT-8  AHTRE 4 Bel-7402 A
B REANHE Bec-823 A AREEANAE AS49 FIA B LAz
A A2780 5 U i 200 i 4 A 0 2 0 400 T M AR
H 4R 11S-( - ) -illicinone-C A — & B £EE , H X
R B S AN A2780 A BRI L Lin 4§
X A 40 Hep-2 860 40 98 41 Y Daoy . N FLR
T AN Mef-7 R i 40 B WiDr 25 D b fif 963 240
FHATIN , &P illicaborin B % 4 Fh v 40 56 —
SE AL REVE , 1C, fHAE 10 ~20 pM FERTA

3-methylenedioxybenzene |

2.3 AREM Schmidt FEIN N U S K I EL A IR
% di-O-methyltetrahydrofuroguaiacin B, ( + )-vera-
guensin REFEPL AL /N BTG A 7 ( platelet activating
factor, PAF) , I il A i 5 1B 2 5 R IE R
I RE ST R4Sk B (TR, 8S) -9-0-shikimoyl4-
O-B-D-glucopyranosyldihydrodehydrodiconiferyl alco-
hol, (7S, 8R)-1-[ 4-0-( B-D-glucopyranosyl ) -3-me-
thoxyphenyl ]-2-[ 4-( 3-hydroxypropyl ) -2-methoxy-
phenoxy ] -1, 3 -propanediol g #1Jl il /)N FRUIE JE 0 41
7 TNF-o, 0 4 KT 50% ! Fang %5 Fil
JESCHRAEH] PAF i85 5 R B2 IEAZ 8 VRS B-H
HPPEIER W , VAL AL 5 Wy R B 5 W 1 1R i 1 41
%, (7R,8S) 4,7, 9-trihydroxy-3,5,3", 5  -tetra-
methoxy-8-0-4'-neolignan-8'-ene, ( 7R, 8R )-4-0-
(glycer2-yl)-7,9, 9 -trihydroxy-3, 5, 3"-trimethoxy-
8-04' — neolignan 1 1C5, fH7E 1. 62 ~24.4 pM i
Rl | illifunone-D | illioliganone B Al illioliganone
C B /R — 2 B A iR

2.4 FAAEME  RESCIRAEE A e DE AR
PR B S AR AN ZRE (MDA | (7R,
8S ) -9-0-shikimoyl4-0-B-D-glucopyranosyldihydrode-
hydrodiconiferyl alcohol 1 (7S, 8R)-1-[ 4-0-( B-D-
) -3-methoxyphenyl ]-2-[ 4-( 3-
hydroxypropyl ) -2, 6-methoxyphenyl ] -1, 3-propanediol
X MDA BRI FAEAR N 1.0 x 107 M 535514
13.30% 9. 30% ", Fang 3@ 1K Sk Fe** -Cys
RGP AT RORLR i B ad Ak, TH AL S B xhad A
AL INEIVE T, 2 B (TR ,8S) 4,7 ,9-trihydroxy-3,5,
37,5’ -tetramethoxy-8-0-4'-neolignan-8'-ene A4 — & ¥
Praa A dE  1C, H R 42.3 um'>'

3 itig

AR AR GE B\ B A C-C, KIL B WA
132 4, 2RO WA J& 73 B A 2 B fe & 9, A L
RKRONA R A, BA BN E, A7d
WO AR IR IS B[R] ik B A iR 3R 45 44 B o0 A S
PR BT R rp 5 AR s B Rk e A 4
IVREEEI 75 5y (R IR Ol ol WML T A A B ol
RGN R RIR 2 B EY
T E A AR R =5 B R AL, Ak 2k X 1% s AR
VAT IR AT A W] REAT 2 5 22 45 M 8 1 AL &
Y, \FIEHEY Co-C, RALB YA B35 1 25 BT
P BER AT\ C-C, RAEW S HAT R
e 2 8 SR T R A T S AR O A R
FEA R A ) BT IR 5, Bz m A o 3 1 % 58
2 (EXNZ B A A S D BRTE R B 2

glucopyranosyl
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