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Previously, the occurrence of (-)kaur-16-en-19-oic acid(I)l)and a new di-

terpenic acid, (-)pimara-8(14),15-dien-19-oic acid(II) in the roots of Aralia

cordata(Japanese name: Udo)} and A. racemosa was reportedz). The present paper

deals with the further study on the related diterpenes of Aralia spp. It has been
found that the stems and the leaves of the above plants also contain I and II.
From the acidic fraction of the ether-extract of the roots of A. cordata, the

following compounds have now been obtained as minor constituentBB): Acid A c2bH?2

KBr

-1 .
nax 3365 and 1696cm . Acid B C_,.H

20730
03, mp 292-294°(decomp), /a/D -70.4° (pyridine, IR))gg; 3360 and 1697cm-1. Acid C

04, mp 260-262% /a/D -85.0*(pyridine}, IRV

‘ . . . KB -
020}{2803, mp 241-245% /oz/D ~-54.2*(pyridine), IR Vma; 1717, 1699, and 1667cm 1

. ) ° R KBr - -1
Acid D 020H3003, mp 218% /a/D -62.8°(pyridine), IR vma; 3480 and 1680cm .
Acid A was proved to be identical with 16,17-dihydroxy-16f-(-)kauran-19-oic
4)

acid(II1), which was already isolated from Beyeria spp '’ .

Acid B(IV) afforded an oily methyl ester(V), /u/| -64.5’(CHCI3), IR v§§§4

%625 and 1730cm’l. Ags shown in Table I, the NMR spectra of IV and V indicated the

presence of a trisubstituted double bond and a vinyl group. In the NMR spectra

determined for CDCl3 solution as well as for pyridine—d5 solution, three tertiary

methyl signals of IV and V appeared at the almost same positions as those of II

2)

and its methyl ester{(VI), respectively“’.‘ These results and the co-occurrence of

IT in the same plant led to suggest that acid B(IV) would be an analogue of II
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having one hydroxyl group on its ring system.
The presence of the partial structure(VII) in IV was in-
ferred from the following evidences. The NMR spectra of IV

and V{Table I) indicated the presence of a secondary hydroxyl

group. Allylic coupling between the trisubstituted olefinic
Vit proton and the carbinyl proton was secured by double irradi-
ation exveriment. The eguatorial orientation of the secondary hydroxyl group
was defined by the coupling shape of the carbinyl proton signal. On oxidation
with MnO2 in benzene, V gave an a,B-unsaturated ketone(VIII), mp 96-99% /a/D

tOH CCl -1
o max4 1733 and 1688cm ~, NMR in

-ﬁﬁWQW%LIWAi 249mpm (€ 8,200), IRV
CDClB; a pair of ABX type quartets at §%.13 (1H, J,x=13.00z, J,p=19.0 Hz) and
82.79ppm (1H, Jpx=5-5 Hz, J,g= 19.0 Hz) (Hé—C§2—éO—) and a broad singlet ?t
66.60ppm (1H) (_éo_é=c5_¢_). It has been found that this ketone(VIII) is identie
cal with the methyl ester derived from acid C(IX). Accordingly, it follows that
acid B(IV) and acid C(IX) would be represented by T7e~hydroxy-(-)pimara-8{14),15-
dien-19-o0ic acid and its 7-keto derivative, respectively. This formulation is
also supported by the downfield shift of the trisubstituted olefinic proton

sipnal of IV in comparison with that of II(Tablel), since the equatorial hydroxyl

CH,OH

T H

RN X
COOCH;

~ III
co
19 OH

II: R=COOH, R'=H IX: R=COOH, R'= =0

2
IV: R=COOH, R'=< gy, XI: R=COOCH,, R-=<:gH
V: R=COOCH,, R'=<Chy XIT: R=COOH, R'=<g"
VI: R=COOCH,, R'=H, XIII: R=CH,OH, R'=H,
VIII: R=COOCH,, R'= =

3
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group at C-7 lies on the same plain as that of the 8(14)-double bond and is
expected to have the deshielding effect on the signal of the proton at C=14.
The structures of acid B(IV) and acid C(IX) including the stereochemistry
were finally established by their chemical correlations with II. Oxidation of
VI with SeO2 in ethanol at room temperature gave two hydroxyvlated products, mp

114.5-115.5°(X), /oc/D -135:3'(CH013) and mp 181-182°*(XI1), /a/D -50.0‘(CH013).

The former(X) assumed to be methyl 9B-nydroxy-(-)pimara-8{14),15-dien~19-oate

’)CCl

by its IR( 4 3625 and 1730cm ) and NMR (Table I, no proton signal due to

a carbinyl proton) spectra. The latter alcohol(XI)(IR VCC14 2625 and 1773%2cm l),
whose MMR spectra(Table I} indicated the presence of an axial hydroxyl grouvp,
was subjected to oxidation with Mn0, affording a ketone, mp 97-99°, which was
proved to be identical with the methyl ester(VIII) of acid C. Reduction of VITI
with NaBH4 gave the methyl ester(V) of acid B.

The alcohol(XI), an epimer of V, was confirmed to be identical with the
methyl ester of acid D leading to the formulation of acid D{XII) as 7R-hycroxy-
(-)pimara-8(14),15-dien-19-oic acid.

Besides the above four acidic diterpenes, an alcohol(XIII), mp 109-11C%
/oc/D —96.0'(CH013) has been isolated by repeated chromatography of the neutral
fraction of the ether-extract of A.cordata (roots). This alcohol(XIII) was

identified to be (-)nimara-8{14),15-dien-19-0l1, which was already prepared from

2)_

VI by reduction with LiAlH4
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