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ANISATIN is e toxic compound obtained from the seeds of Japanese
star anise , Illicium religiosum Sieb. et Zuce. ( Illicium Anisatum L. ).

The intraperitoneal dose for the mouse is ly/g. of the body weight.

2
158200gs WP 215-220°, (1Y -21° (o 2,
dioxane ) ) were first obtained by Lane and his co-workers and

Pure orystals of anisatin ( C

the partial structure shown below was reported (1).
CH,), (C ) g %
( H3 2 ( 11H9 (OH)5 (- -0~ —)
In this communication, we wisb to report the structure of anisatin (I).

The properties of anisatin (I) is as follows.
Anisatin (1)™ s C15Hpo0gs meP- 227-228°""%; Yiax, s 1826, 1739 o2
in CHCIB; 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 slready reported by Lane et al, (1);
on acetylation by acetic anhydride - pyridine at room temperature for

20 hr. gave monoacetate (IV) ( CI7H2209’ m.p. 173-174° )3

* Japeanese name, ' Shikimi ",

o satisfactory anslyses were obtained for all new compounds.
Melting points were not corrected.

*** Anisatin was recrystalliged from water. Anisatin recrystallized
from ethyl acetate shows melting point ( 215-220°) reported by
Lane et al.

.
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monobenzoate (V) ( C, 0, 409 DeP- 229-231° ) with benzoyl chloride -
Pyridine at room temperature for 2 days; monotosylate (VI) ( Co0E060105s
@m.p. 188-190°) with tosyl chloride - pyridine at room temperature;
carbonate (VII) ( 01631809’ m.p. 218-220°) with phosgene in tetrahydro—
furan and pyridine; one mole of periodic acid ( or lead tetraacetate )
was consgumed.

From the properties of anisatin (I), a vio-glycol is evidently present.
Anisatin (I) is isomerized to a monobasic acid, anisatinic acid (VIII)
( °15320°8’ m.p. 216~218°) on treatment with alkali (1).
This transformation is not a simple hydrolysis of a lactone, but
a complex rosotion.*

In a preceding paper (2) from our laboratory, the structure (IXa)
was presented for noranisatin (IX), an oxidation product of anisatin (I).

(4]
‘ CH3

{IXa)

It is secured that the carbon skeleton is intact during
the oxidation of I to IX from the following findings: anisatin carbonate
(VII), on oxidation with potassium permanganate gave a product which
is identical with noranisatin carbonate (X) ( 015H1608) (2), prepared
from noranisatin (IX) with phosgene in tetrahydrofuran - pyridine.
0f the two carbonyl bands ( 1826, 1739 omw ) in I, a band at 1826 cm™
appears at nearly the same position after oxidation of I to IX
(vma.x. 1832 em L in IX ), whereas the second carbonyl band at 1739 cm
in I appears at 1778 cm-l ( y-lactone ) in IX. A difference of
molecular formulas between I and IX is CHZO, which is associated with
the y-lacione moiety of IX.

1

1

*  The structure and the mode of formation on anisatinic acid (VIII)
will be reported in a separate paper.
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From these results, the following three poasibilities are oconceivable
for the d$ransformation, I -» IX.

0 o}
X, pu ?
(1) écnz - O‘“

OH

0
ojﬁ CHO Oj
(Ib) ' —_—
0. 0
0 a " 0
(Ic) —_

The possibility (Ia) can be excluded because an a—carbon of the y-lacton
carbonyl has no hydrogen in IX. In the N.M.R. spectrum of I,

an aldehyde hydrogen is not observed, excluding the formulation (1Ib).
The third possibility (Ic) Temains, a positive evidence of which is
obtained from the N.M.R. spectrum of triasetate (III), ( Fig. 1 ).

T™MS

FIG. 1.

The N.M.R. spectrum of anisatin triacetate (III) at 60 Mc in

CD(}I3
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Prominent signals at higher field are a secondary methyl ( 3 H, 0.87 ppm,
doublet, J = 7.0 ops ), a tertiary methyl ( 3.H, 1.87 ppm, singlet )
and three avetate methyls ( 2.06 ppm, 2.09 ppm, 2.26 ppm, singlet,
respectively). A siganal at 5.40 ppm ( 1 H, singlet ) is due to

a hydroxyl hydrogem, because it disappears on addition of D20.

Four hydroxyl groups are ‘therefore present in anisatin (I).

The presencs of a group, -CHQ—O—OO— is indicated by a quartet at

4.17 ppm ( 2 H, Jug~ 7.0 ops ). A signal at 5.88 ppm ( 1 H, quartet,
'TAX' 6.5 cpn, J:BX‘ 8.0 ops ) can be assigned to a hydrogen on the carbon
carrying a secondary hydroxyl group of a vic-glycol.

A signal at 5.66 ppm ( 1 H, quartet, Jyx= 2.0 ops, o= 4.0 cps )
corresponds to that of a hydrogen on carbon carrying a y-lactone

oxygen in IX,

Thus, the N.M.R. spectrum of triascetate (III) corresponds well to that
of noranisatin (IX) except a signal at 5.40 ppm ( 1 H, singlet ) in III.
This signal, oomnsidering its chemical shift is presumably due to

a bydrogen of the type -én-o—. The presence of a secondary hydroxyl
group, :CH-OH is indicated from the above finding, coupled with

the fact that anisatin (1) has one more hydroxyl group than noranisatin
(IX). The deduced structure (Ic) satisfactorily accounts for

the observed change of the carbonyl band:@ from I to IX.

Anisatin (I) is therefore represented as (Id)?

OH

CHj3

2
%)

HO OH OH

(Id)

* jne configuration of the secondary methyl group was determined
by the X-ray analysis (3) of norbromoanisatinone, a derivative
of noranisatin (IX).
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