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Angelica decursiva Pr. et Sav. (Japanese name “Nodake")

is a stout herb widely distributing in Japan and China, and
has been regarded as one of original plants of "Qianhu®, Chi-
nese Peucedanum root. Originally, the root of this species
was chemically investigated by Arima, who i1solated a coume-
rin glucoside, so called nodakenin (1). Later, the structure
of its aglycon, nodakenetin, was elucidated by Spith, et al
(2). Recently, the authors have isolated a new coumarin com-

pound, named decursin (I), 01932005, m.p.110-111°, [a)%5

+172.9'(CHCIB), besides above nodakenetin and a known couma-
rin, umbelliferone, from the ethereal extract of the root
after chromatography on silica gel. The present communication
concerns the structure elucidation of the compound.

Decursin is soluble in bengene, ethyl acetate, chloro-
form and ethanol, and sparingly soluble in ether and n-hexane.
It 18 crystallized from ethanol as colorless prisms, and nega-
tive towards phenol and carbonyl reagents. The ultraviodlet

spectrum of the compound, maxima at 330mp and minima at 265mu,
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is similar to those of umbelliferone derivatives., The infre-
red spectrum of decursin reveals the presence of the follow-
ing functional groups, & conjugated lactone, an ester, a
double bond and an aromatic ring.

The NMR spectrum of the compound shows & pair of doublets
at v3.98 and 2.55 with coupling constance 9.5cps, which are
identical with the signals of 3 and 4 protons of the coumarin
system, respectively. Two singlets at v3.39 and 2.93 can be
assigned to the para protons of the benzene ring. These sig-
nals are suggestive of the presence of 6,7-disubstituted cou-
marin nucleus in decursin. Further signals are observed at
t8.65(6H) for gem-dimethyl, at t8.12, 7.87(3H each) and 4.41
(1H) for senecioyl group. ABX pattern centering at v6.81,
7.27(1H each) and 5.00(1H) suggests the presence of :CH-CH2-
grouping.

Hydrolysis of I with hot aqueous  or ethanolic alkali led
to the formation of senecioic acid, ldentified by its p-phe-
nyl phenacyl ester, and a neutral substance (II), 014H1404,
m.p.176-177*, which gave monoacetate, 01631605’ m.p.138-139°,
The NMR spectrum of II shows a signal of a hydroxyl proton,
which was eliminated by exchange with D20. The X-portion of
ABX pattern in the NMR spectrum of II appears at t6.11, which
is about 70cpe higher than those of I and the monoacetate,
indicating the presence of a secondary hydroxyl group which
is senecioylated in I (3).

Acid catalyzed dehydration of II afforded a known com-
pound, anhydronodakenetin (III) which was originally derived
from nodakenetin by SpAth, et al (4). This result indicated

that decursin posseseses the coumarin nucleus which contains
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a ring system attached through an ethereal oxygen at the po-
sition 7 to position 6.

Based on the formation of III as & dehydrated product of
I1, possible structure of II as the furanocoumarin type would
be presented by the alternative formulae, IIa or IIb. These,
however, must be ruled out by nonconformity to the NMR spec-
trum of 1I. The remaining structural possibilities were Ilc
or 114, assuming that a ring contfaction could occur under
the conditions of dehydration to yield III. Similar ring con-
traction hae been known to occur on acid catalyzed dehydration
of lomatin (IV) resulting the formation of dihydro3roselone
(V) (5),. while it has been reported that jatamansinol, es-
tablished to have the same plane structure as IV, was de-
hydrated accompanying no ring contraction to yield seselin
(VI), when its tosylate was heated in collidine (6)., When
the tosylate of II was treated under the same condition as
that above mentioned, xanthyletin (VII) was formed. This
result confirmed that the compound (II) possesses the struc-
ture of pyranocoumarin type, IIc or IId.

The compound (II) was fairly stable towards chromic acid
- pyridine, revealing the absence of benzylic hydroxyl group.
This observation conducted the view that the structure of II
is preferably presented by IIc. Purther evidence for this
assignment was obtained by investigating the NMR spectrum of
II. The signals at v6.84 and 7.22, AB-portion of ABX pattern
being similar to those reported for the 4'-protons of lomatin
(at t6.89 and 7.07) (5), are in conformity with the presence
of the methylene protons on the benzylic carbon (7). Morever,

the signal at v6.11, X-portion of ABX pattern, is at the right
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position for the methine proton attached to a carbon bearing
secondary hydroxyl group (3), while it has been reported that
puch a proton on the benzylic carbon in costatolide exhidbits
a signal at v4.98 (8).

Thus, the compound (II) was confirmed to be 3'-hydroxy-
3',4'-dihydroxanthyletin (IIc), elaborating the structure of
decursin as 3'-senecioyloxy-3',4'-dihydroxanthyletin (I).

The stereochemical studlies are presently under investi-
gation.
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