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Research Progress of Terpenoids from Genus Illicium and Their Pharmacological Activities
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(Science Experiment Center ,Guangxi University of Chinese Medicine ,Nanning , Guangxi,China  530200)

Abstract: Objective

their pharmacological activities. Methods

To provide a reference for the further study of the terpenoids from genus /lllicium and the development of

The research progresses of new terpenoids from genus Illicium in the world and their

pharmacological activities from 2011 to 2021 were summarized. Results The genus Illicium mainly contained volatile oil,terpenoids,

flavonoids, lignans, organic acids and other chemical components. Among them, there were more than 80 new terpenoids, mainly

sesquiterpenoids with complex structures and various types. These sesquiterpenoids had anti — coxsackie B3 virus, anti — hepatitis B

virus, antibacterial, anti — oxidation, anti — inflammatory, neurotrophic and cytotoxicity — inhibiting pharmacological activities.

Conclusion

Sesquiterpenoids are the main terpenoids from genus [llicium, and have antiviral, neurotrophic, anti — inflammatory,

cytotoxicity — inhibiting, antibacterial and anti — oxidation pharmacological activities,which need to be developed.

Key words:genus [llicium ;terpenoid;sesquiterpene lactone ; pharmacological activity ; cytotoxicity
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Tab.1 Monoterpenoids from genus Illicium

feb-ih IS P AR 4 Lk

1 p—mentha—1(7),8 = dien—2 - I Janceolatum fruit [3]
0-B-D - glucoside (R¥)

2 trans — 2,4 — dihydroxy - 2,4 = [ lanceolatum fruit [3]
dimethyl - trans — 1 - acetic (R¥E)
acid y - lactone

3 (1S3R5S)-13- dihydroxy—m~ I lanceolatum pericarps [4]

menth - 8 — ene (R¥E)
4 wardicines A 1. wardii fruit [5]
(FhAA)
5 wardicines B I wardii fruit [5]
(FLAA)
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=
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R BRI A G e AL AR R Y | BT b AL
5 2 B8 B B Azulene 58U | seco — prezizaane M Allo -
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Fig.1 Chemical structures of monoterpenoids from genus Illicium
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Tab.2 Sesquiterpenoids from genus Illicium

b &R #4 AR L LK | A R 4 AR LK
6 8 - oxo- 6- hydroxy - dihy- ZF2AKREA I dunnianum — root 6] 24 burmanicumolide B seco = prezizaane & [ purmanicum  slem bark [13]
drophaseic acid (LBAR) (Floridanolide (P@Nf)
T 6 - hydroxy - dihydrophaseic £F2A% %A 1 dunnianum oot 6] Z#)
acid (i) 25 burmanicumolide C seco - prezizaane & [ hurmanicum stem bark  [13]
8 8 - oxo- 6 - hydroxy - dihy- £F2AKREA 1 dunnianum oot [7] (Floridanolide (PaNf)
drophaseicacid (i) T#)
methyl ester 26 burmanicumolide D seco = prezizaane & [ burmanicum  stem bark [13]
9 (1R,55,7R) - 1,5 - dihydrox- TARH [ lanceolatum  pericarp (4] (Floridanolide (PaNf)
ygermacra - 4(15),10(14), (%%) T#)
11(12) - triene 27 burmanicumolide E seco = prezizaane & [ temstroemioides stem and [ 14]
10 (18,55,7R) - 1,5 - dihydrox- AR [ lanceolatum ~ pericarp (4] (Floridanolide (BEANA) branch
yeermacra - 4(15),10(14), (%%) LA
11(12) - triene 28 dunnianolide A seco = prezizaane % [ dunnianum Toot [6]
1 (185R,7R) - 1,5 - dihydrox- &5 A [ lanceolatum  pericarp  [4] (Floridanolide (LHAF)
yeermacra - 4(15),10(14), (3%) I#)
11(12) - triene 29 dunnianolide B seco = prezizaane % [ dunnianum Toot [6]
12 dunnianoside | R 1, dunnianum  voot [7] (Floridanolide (i)
(4ieNfr) I7)
13 15- (2R - hydroxymethylace- & &% 2 1 jiadifengpi oot 8] 30 2-ox0-6-dehydroxyneo- seco - prezizaane & [ lanceolatum  fruit [15]
toxy) - 4R, 89 - dimethyl- (RME) anisatinic acid (Floridanolide (#%)
spiro[4. 5 dec - 7~ one %)
14 sesquicaranoic acid C (233 % 1. ditengpr pericarp  [9] 31 34-anhydro-2-o0x0-6- seco - prezizaane & 1 lanceolatum fruit [15]
(ME) dehydroxyneoanisatinic (Floridanolide (3%)
15 illihenazulene A Anlene % 1 henryr root [10] acid TH)
(2w %) 32 majusanols E seco = prezizaane & L majus KA root [16]
16 34~ OH - veranisatins D seco - prezizaane & (An- [ simonsii ~ fruit (1] (Pseudoanisatin
isatin L2 ) (BFAR) L)
17 3,4 - dehydroneomajucin seco = prezizaane & (Ma- [ jiadifengpi  fruit (2] | 33 majusanol - 13- 0- B~ seco - prezizaane & 1 majust KAA)  rool [16]
jucin £ (RAME) D - glucopyranoside (Pseudoanisatin
18 1,2,3,4 - tetradehydroneoma- seco - prezizaane & (Ma- [ jiadifengpi ~ fruit [12] TA)
jucin jucin LA (RAHE) 34 8-0-p-D - glucopy- seco - prezizaane H 1 jiadifengpi root (8]
19 illihenlactoneoside D seco = prezizaane & [ henryi Toot [10] ranosyl - 8 - hydroxy - (Pseudoanisatin -~ (BEMA)
(Floridanolide (au %) 6,10 - dideoxycycloparvi- ~ ZA)
LH) florolide
20 illihenlactoneoside E seco — prezizaane & [ henryi Toot (0] | 35 28-benuoyloxy - 6@ - hy- seco - prezizaane & I jiaditengpi Toot (8]
(Floridanolide (a8 %) droxypseudomajucin (Pseudomajuein ~ (TRHEME)
) %)
21 illihenlactoneoside F seco — prezizaane & [ henryi Toot (0] | 36 14-0-B-D- glucopy- seco - prezizaane & I jiadifengpi Toot (8]
(Floridanolide (a5 %) ranosyl pseudomajucinone  (Psendomajuein (AL
L) %)
22 illihenlactoneoside G seco - prezizaane % [ henryi root (10] | 37 dunnianolide seco — prezizaane & [ dunnianum Toot [6]
(Floridanolide (L 4) (Pseudomajucin ~~ (4LfeNA)
L) %)
23 burmanicumolide A seco - prezizaane & [ purmanicum  stembark [13] | 38 dunnianolide D seco — prezizaane & [ dunnianum Toot [6]
(Floridanolide (PANF) (Pseudomajucin ~~ (4LfeNA)
) %)
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Continued Tab.2 Sesquiterpenoids from genus Illicium
i 30 4 AR FhE k| A AL 3l AR #E R
39 majusanol D seco ~ prezizaane & L majus( KAH)  rool [16]] 56 illihenin A seco - prezizaane & [ henryi Tool [20]
(Tashironin L4 ) (Ae2H) (L5 #)
40 tashironin B seco ~ prezizaane & 1 dunnianum root 6] | 571 MiEAgH seco - prezizaane & [ micranthum (/) twig and leaf [21]
(Tashironin £#) (476 f) (e d) TNA)
41 tashironin C seco — prezizaane & [ dunnianum root (6] | 58  majusatone seco = prezizaane & 1 majus twig and leaf [22]
(Tashitonin £#) (476 f) (A2 H) (kAR)
42 2a- hydroxytashironin seco — prezizaane & [ dunmiamum ( % oot [6] | 59 illilanceolide A seco - prezizaane & L Janceolatum fit [14]
(Tashitonin £#) — feAA) (Aezd) (3%)
43 2a- acetoxytashironin seco — prezizaane & [ dunnianum root 6 | 60 29- hydroxyl - jiadifeno- seco - prezizaane & 1 jiadifengpi fruit [23]
(Tashironin £2) (2276 /) lide (fhozd) (RAAA)
M4 da-hydowytashironin A seco = prezizaane 2 [ dunnianum Toot 61| 6l jiadifenlactone acid seco — prezizaane & [ jiadifengpr fruit [23]
(Tashironin £#) (476 f) (fezA) (RME)
45 Da-aceloxylashironin A seco ~ prezizaane & [ dunnianum Toot 6] | 6 0 B,25,48,5R,6R,98) - Allo - cedrane ® I jiadifengpi Toot (8]
(Tashironin £8) (4277 A) 2 = hydroxy - 11 - oxoal- (BAR)
46 (11)7,14 - ortholactone ~ seco ~ prezizaane & [ jiadifengpi Toot (8] lo - cedra - 13 - oicacid -
la- hydroxyfloridanolide ~ (Cycloparviflo - (BEAMEK) 13-0-4-D - gluco-
ralone £.%) pyranosyl ester
4110 - bemoyl - cycloparvi- seco ~ previzaane & L jiadifengpi  root B0 6 (14556899 -13- Allo-cedmne®  [jiadibengpi  root 8]
floralone (Cycloparviflo - (RMEAE) 0-p-D - guco - py- (AR )
ralone £.#) ranosyl - 13 - hydroxyal-
48 majusanol A seco - prezizaane & [ henryi fruit [17] lo - cedra - 2,11 - dione
(Cycloparviflo - (48 %) 64 (1S4S5R6RIS) - 13- Allo-cedrane® [ jiadifengpi  root 8]
ralone 22! ) 0- a- L - arabin - ofu- (RAE)
49 majusanol A seco - prezizaane & [ majus twig and leal [ 18] ranosyl - (16) - B~ D-
(Cycloparviflo - (XAA) glucopyranosyl - 13 - hy-
ralone %) droxyallo - cedra-2,11 -
50 majusanside seco = prezizaane % [ majus root [16] dione
(Anislactone £2) - (KA fo) 65 (18,25,48,5R,6R,99) - Allo - cedrane & I simonsii root [24]
51 majusanol C seco — prezizaane & [ majus root [16] 2 - hydroxy - 11 - oxoal- (BAf)
(Anislactone Z#)  (KAA) lo- c'edra ; 13 - oic acid
52 illihenlactoneoside A seco - prezizaane & 1 henryi Toot [10] 13- 0- B-D - glucopy-
(fhzd) (L5 #) ranosyl ester
53 illihenlactoneoside B seco = prezizaane & [ henyi root [10] 66 oligandrin Chamipinene ! 1 oligandrum Tool [25]
(Fezd) (g8 #) (JHAR)
54 illihenlactoneoside C seco — prezizaane [ henryi Toot [101] 67 oligandric acid Chamipinene % I oligandrum root [25]
(frz#) (84) (PHEAR)
55 illicinolide C seco = prezizaane & L micranthum( 1 leave [19]
(RfezH) EAR)

TE PR GRS
2.2 mZEIBFEmS(HBVY)

AW 47 X SRR PR B0 (HBsAg) Fl £
AU 4 976 5 e P (HBeAg) 43 W 4 14 300 41 58 43 51 K
(26.75 +0.58) %M1 (11.30 = 3. 19) %, i W HH A 855
Bt HBV 3% U7 A & 9 60 Fil 4L & ¥ 61 38 2 Xt

HepG2. 2. 15 4l fifl HBV %% 4L B PF A , 7 64. 94 pmol / L
F61.35 wmol / LAYHEE T, XF HBsAg Al HBeAg (14411 il
KA (28.85 + 3.15)% 5 (17.53 + 1.81)% Al
(37.93 +2.74)% 5 (23.47 + 9.52)%"7) A& W1 17 Fl
145 ) 18 3 3 X HepG2. 2. 15 41 itd HBV %% 4L 9 1F4r
7E£68. 00 wmol / LH168. 50 wmol / LEHE R, X HBsAg Fll
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Fig.2 Chemical structures of sesquiterpenoids from genus Illicium
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Continued Fig.2 Chemical structures of sesquiterpenoids from genus Illicium
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Tab.3 Diterpenoids from genus Illicium th ’f»[j % % 9 0 ’ﬂﬁ % % 11 A }Eﬁ 2 élH H@ 9@: élﬂ H@ /z%
b ERS AR WE KB SH - SYSY 40 S Y 4 SR MESEAT IR L LB 9
68  majusanic acid E I majus( K\ A) root [16] (62.5 pmol / L)fib &8 11(15.6 pmol / L) T35
69 majusanic acid F 1. majus( K\ A) root [16] SH - SY5Y éﬂfl E@ 48 h, ﬁ%ui ﬁﬁ T 36.2% 1 45. 8%0%
70  majusanins A L majus( R\ F8) root [16] LRI E Y 9FALE Y 11395 SH - SYSY 4l it )3
71 majusanins B L majus( K\ ) root [16] eI, LA B 55 108 IR A T L (B AR R AR 2
72 majusanins C 1 majus( K\ F) root [16] U MK KT i}ﬂ% 1 W % A R A i
73 wardinols A L wardii( 0L NA ) fruit [27] (PClZ)E@iﬁﬁ&ﬂeﬁj\'ﬂﬁ PClZéﬂ]H@&@E"JE’EKi@ﬁﬁ
74 wardinols B L wardii( 5T LN ) fruit [27] ﬂ:_l:’ﬁf}fﬁ .
s g
75 majusanic acid A 1. majus( K\A) twig and leaf [ 18] 2.4 ﬁ;
5 7 I p. Y St L
76  majusanic acid B I majus( K\ A ) twig and leaf [18] f m?_'f > HEJ I{_ﬂ\l/‘l\*}i {ﬁ"pﬁ TR Eﬁ‘ 'jP i iFi
T, ‘ . 20 i B — ) e WHTEE R ) BRI, 38 MITT Fe (5 515045
77 majusanic acid C I majus( K\ A ) twig and leaf [ 18] .
IC5, >4 (2. 10 % 0. 40) wmol / L' k&4 79 Fifk &4 80
78  majusanic acid D I majus( X\ ) twig and leaf [ 18]

Xt g 224 (LPS) 175 53 1 28 iE RAW264. 7 41l Jifd Jih 83 3R 38
HBeAg I HIHIZS IR (30. 08 £3. 09)%5(11.43£1.92)% [T — o (TNF — o) ZM IS BI L, L5179 Rk 44 80
F1(7.88 +1.21)%5(16.96 + 4.24)%" 12, Xt TNF — o (I 2R 4351 4 90% F11 85% ; % LPS 15 31

v
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68 R=OH 158
69 R=0H 158

TOR=CH,OH 158
TIR = CH,OH 158

OH
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Fig.3 Chemical structures of diterpenoids from genus Illicium
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Tab.4 Triterpenoids from genus Illicium

] 15 R4 KR A% LAk
79 illiciumolide A I djfengpi( WARJZ )  stem bark [28]
80 illiciumolide B I difengpi( HARJZ )  stem bark [28]

79 R=(24R)-0H
&0 R = (245)-0H

B4 NBRE=ZMELEWUFEHRNK

Fig. 4 Chemical structures of triterpenoids from genus Illicium
HAE RAW264. 7 4 A% K 1006 19 B 40 B w - B
1458 (NF - «B) 73 WA, 64590 79 FIAL 51 80 165
REEIMIN 10 pg/ mLAI120 pg / mLISRERIMEN/L NF - kB
GRS A 65 1 1C5, 24 26.9 pumol / Lo L4534 24
51 25 P& 1 26 5 BT R IGHE , 1C5, 7391 4 8. 49,
9.80,10.7 pmol / Lo fb & ¥ 76 A HiL K 1G4, ICsy
(0.26 + 0. 03) wmol / L X 3¢ LA 80% LB H& LY,
AL | LR W IE T B U K AL AT BT A A
oA T R R U 0 , A Tl TR 2L K ZH A RE S ) O
o BURY B ik R R R o B o 39,929 il
53. 11% (P < 0.05) , 3% WA £ i ik 508 (o7 1 7K 308 57 5 5
HPLR I PR AR 0

VI

2.5 #HIRREH
FHMTT B 83500 5 459 55 %F PC12 I 4L g,
251 (68.30 £2.42)%(P =0.001), % PC12 4 #5511
S EEMEO A B 16 X 25 13 A R0 i PC12
A EE A0 AE G 35 5 (34.3 £ 0. 7) %
(44.2 +1.6) %" SR H MTT e vt HaE A T4 i 355
PEVFAN AR A 58X NZs I di i HCT - 8 AT
FEA0ME Bel — 7402 B AN BGC — 823 S AJilida 4l
ASA9HYIC, 739 M 42. 3,48.5,51.1,39. 9 wmol / L2/,
2.6 ME
K AR o0\ A @ AR R 2 5 i 1Y 35 FioRL 4
YIHEAT HU R TG PEAIF S, BH T B 24 PC R 2 R X A R 2
LT TR 4470 T BBl B AR K 29. 91 mm, 1117 /\ A T 7 SR 52 A1
Pt T A R A BRI L SR SRR AN AE T
TR, LA KB A A SE R 1Y £ R £ 1R RS R A R 2R
PO B 0 410 B P AR 7E 11, 40 mm DAL, HAA B30
Tl R ZEARAT B AR R PR Y
2.7 gk
MI\S 15 95% L BEHE BV T2 I £ 1R £ TR
1 2 Bk ER A HLA V8 B RS SR (DPPH) H i
LM, 1C5, 5359 38. 60 wmol / LAI57. 43 mol / L,
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