
Tetrahedron Letters No.52, PP. 4797-4801, 1965. Pergamon Press Ltd. 
Printed in Great Britain. 

THE BTRUCTURE OF ARISATIB 

Kiyoyuki Yamada, Susumu Takada, Shire Nakamura and 

Yoshimasa Hirata 

Chemical Institute, Faculty of Science, Nagoya University 

Nagoya, Japan 

(Received 1 November 1965) 

ANISATIR is a toxic compound obtained from the seeds of Japanese 

star anise* , Illicium religiosum Sieb. et Zucc. ( Illicium Anisatum I,. ). -- 
The intraperitoneal dose for the mouse is ly/g. of the body weight. 

Pure oryetals of anisatin ( C15H2008, m.p. 2l5-220°, [a]E5 -27' ( c 2, 

dioxane ) ) were first obtained by Lane and his co-workers and 

the partial structure shown below was reported (1). 

In this communication, we tieh to report the structure of aniaatin (I). 

The properties of anisatin (I) is as followa. 

Anisatin (I)** : C15H2008, m.p. 227-228 1826, 1739 cm-’ 

in CHCl 3; transparent in the U.V. region ( no end absorption )$ 

diacetate (II) ( m.p. 225-227' (sublimation) ) and triacetate (III) 

( m.p. 230-234' (sublimation) ) were already reported by Lane et al. (1); 

on aoetylation by acetic anhydride - pyridine at room temperature for 

20 hr. gave monoacetate (IV) ( C17H220y m.p. 173-174’ )i 
, 

* Japanese name, " Bhikimi ". 
** Satisfactory analyses were obtained for all new oompounds. 

Melting points were not corrected. 

*** Anisatin was recrystellieed from water. Anisatin recrystallized 
from ethyl acetate shows melting point ( 215-220.) reported by 
Lane et al. 
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-nob-oate (J) ( c2s240g, m.p. 229-231. ) with bsnzoyl chloride - 

pyridine at room temperature for 2 dws; monotosylate (VI) ( C22H26010S, 
m.p. 188-190.) with tosyl ohlorido - pyridine at room temperature; 

oarbonate (VII) ( C16H180g, m.p. 218-2W) with phosgene in tetrehydro- 

furan and pyridineg one mole of periodic acrid ( or lead tetraaoetate ) 

mae oonaumad. 
Fmm the properties of anisatin (I), a vie-glycol ie aidently present. - 

Anisatin (I) ie isomerized to a monobasio acid, anisatinio aoid (VIII) 

( C15H$3)08' m.p. 216-218.) on treatment with alkali (1). 
This transformation im not a aimple hydrolysis of a laotone, but 

* 
a oomples reaction. 

In a preoading paper (2) from our laboratom, the structure (IXa) 
was preaonted for noranisatin (IX), an oxidation product of anisatin (I). 

fIXa) 

It is secured that the oarbon skeleton is intact during 
the oxidation of I to IX from the following findings: anisatin oarbonate 

(VII), on oxidation with potaeaium permanganate gave a product shioh 

is identiaal with noranieatin carbonate (X) ( C15H1608) (2), prepared 
from noranisatin (IX) with phosgene in tetrahydrofuran - pyridine. 

Of the two oarbonyl bands ( 1826, 1739 cm-l) in I, -1 a band at 1826 cm 
appears at nearly the same position after oxidation of I to IX 

('max. 1832 om-' in IX ), whereas the second oarbonyl band at 1739 cm-1 

in I appears at 1778 om'1 ( y-laotone ) in IX. A difference of 
moleoular formulas between I and IX is CH20, mhioh is associated with 
the y-lactone moiety of IX. 

* The strwture end the mode of formation on anisatinic acid (VIII) 
sill be reported in a separate paper. 
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From these results, the folloriag tfiree poesibilitiea are eonoeirable 
for the imnsformstion, I 3 IX. 

OH 

O :’ 

5 
OR 0 

(IO) 
0 : 0 

- d 
The poesibility (Ia) oan be excluded beoauee an a-oarbon of the y-laoton 
oarbonylhas no hydrogen in IX. In the N.&B. epeotnm of I, 
an aldehyde hydrogen is not obaemed, exoluding the formulation (Ib). 
The third possibility (Ic) remains, a positive evidence of whioh is 
obtained from the N.M.R. speotrum of triaoetate (III), ( Pi& 1 ). 

6.0 5.0 4.0 3.0 2.0 1.0 0 

FIG. 1. 

The N.I.B. spectrum of aniestin triaoetate (III) at 60 PC in 
CDC13 
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Prominent aignale at higher field are a seoondary methyl ( 3 H, 0.87 ppm, 
doublet, J 1‘ 7.0 ope ), a tertiary methyl ( 3-H, 1.87 ppm, singlet ) 
and three aoetate methyls ( 2.06 ppm, 2.09 ppm, 2.26 ppm, singlet, 
respectively). A sign& at 5.40 ppm ( 1 H, einglet ) is due to 
a hydroxyl hydrogen, beoauee it disappears on addition of D20. 
Pour -71 group8 are therefore present in anisatin (I). 
The presenoo of a group, -CH2-O-cO- is indioated by a quartet at 
4.17 ppm ( 2 H, JaB- 7.0 ops ). A signal at 5.88 ppo ( 1 H, quartet, 
JU= 6.5 ape, JBX= 8.0 opa ) oan be assigned to a hydrogen on the carbon 
carrying a I3eoond6zy hydroxyl group of a vie-glyool. - 
A signal at 5.66 ppm ( 1 H, quartet, JM- 2.0 ape, JBx= 4.0 ops ) 
oorreeponde to that of a hydrogen on oarbon carrying a y-laotone 
oxygen in IL 
Thus, the R.Y.B. spectrum of triaoetate (III) oorresponde well to that 
of noraniestin (IX) aoept a signal at 5.40 ppm ( 1 H, singlet ) in III. 
This signal, ooneidering its ohemioal ehift is presumably due to 
a hydrogen of the type - H-O-. b The presence of a secondary hydroxyl 
group,, 'CH-OH is indiaated from the above finding, coupled with 
the fact that anieatin (I) haa one more hydrow1 group than noranisatin 

(IX). The deduoed struoture (Ic) eatiefaotorily acoou&s for 
the observed ohange of the oarbonyl band, from I to IX. 
Anisatin (I) ia therefore represented ae (Id): 

(Id) 

* L'ne configuration of the secondary methyl group was determined 
by the X-ray analysis (3) of norbromoanisatinone, a derivsltive 
of noranieatin (IX). 
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