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OXYGENATED DERIVATIVES OF ASTIATIC ACID FROM DRYOBALANOPS AROMATICA
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The igolation from the resin of Dryobalanops aromatica of eight penta-

eyclic and four dammarane triterpenes has been recorded recently (1,2). We
report here the occurrence,as minor constituents, of ll-oxo-asiatic acid (II)
and 24,3p,23-trihydroxyursa—ll—en-IBp,28-olide (V1). These may be coneidered
as oxygenated derivatives of asiatic acid (3), the major triterpene amcid found
in the resin (1).

Teolation of the minor constituents resulted from purification of crude
methyl asiatate via the 3,23-O-isopropylidene ("acetonide") derivative. OChrom-
atography of the crude acetonides yielded, besides methyl 3,23-0-isopropylidene-
asiatate (XTI)(1), two minor acetonides which are respectively an A#@—uneaturated
ketone and a Y-lactone.

The conjugated ketone, 034H5206'H20 #, m.p. 253-2550, showed IR and UV

absorption for hydroxy, ester, and conjugated carbonyl groups.

NMR rignals were found for one vinyl proton (7 4.4) and one

e QO iMe methyl ester (7 6.4). Presence of a 2A—hydroxy-3p,2379_iso_
o/)23
fe

propylidene system (A) was suggested by occurrence of signals
(4) gimilar to those found in methyl 3,23-0-isopropylidene-asiatate
(XT)(1): a %-H singlet at 76.5 (C-23), a 1-H uneymmetrical doublet near T6.7
(7

“ax-ax
*

=10 Hz)(0-3), snd a 6-H singlet at 7 8.55 (-O'C(CHB)Z'O")’ Second

To whom enquiries are to be directed.
T Contribution No. 344.
# All new crystalline compounds gave satiefactory elemental analyses. UV and
NMR (60 MHz) epectra referred to EtOH and CDCl3 solutions respectively. )

Mags spectra were recorded with an Atlas CH~4 instrument at 70 ev.
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order perturbation in the methyl region indicates the presence of secondary
methyl group(s).

Structure (I) for the ketone was congidered, and was supported by the mags
spectrum. The molecular ion M’ is at m/e 556, corresponding to 036H5206' Peake
at ¥'- 15 and M*- 75 are accounted for by ions & and b. Ione c and d result
from cleavage of the B or C ring of the 12-en-ll-one (4). Other significant
peaks are at m/e 257 and 217, due to ¢ - HCOOCH and @ - COOCH

a, m/e 541
HO 0
oC OOCH
% HO\
S,
m/e 317 - HCOOCH3
yd \’\0/ (D)
1 HO
1.7 O0CH,
4, w/e 276 b, m/e 481

Structure (I) wae finally established by acid-catalysed removal of the 0-
isopropylidene group, and acetylation of the resulting triol (III)(C31H4806,H20,
m.p. 184-186°) to 2 triacetate which wae identical with authentic methyl 1l-oxo-
asiatate triacetate (V)(3), m.p. 268-269°. The latter, which we prepared by
chromic acid oxidation of methyl asiatate triacetate (XII)(3), should retain
a 18ﬁ configuration which is the more stable one in ursane derivatives (5,6).

As the formation of (V) from the naturally occurring ll-ketone {(I) was not
expected to be accompanied by epimerization at C-18, we prefer a 18f configur-~
ation for (I).

The second minor consbtituent, named dryobalanoliﬂe acetonide, 33 50 5o
m.p. 278-280°, showed IR bands for ¥-lactone (1765 cm 1y ana hydroxy groups.

In the NMR spectrunr, centered at T4.2,was found an AB guartet (JAB = 11 H=z,
33 - 8,= 24 Hz), the higher-field half of which was further eplit (J = 3 Hz),
These signals were assigned to the system —éH—CH=CH—#—. Also found were
resonances associated with the partial structure (A) and with secondary methyl
group(s)(see above). The lactone ring was extremely unstable to acids, suggest-

ing an allylic location of the lactone ether oxygen.
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A structure which satisfies the above data is the 11—en—13ﬁ,28—olide (1%).
This is related to the structure (X) given by Barton and coworkers (7) to a
product obtained (8) on sodium and ethanol reduction of ll-oxo-ursolic acid.

A partial synthesie from asiatic acid incorporating a similar reduction step
would then lead to (IX). In the event, 1ll-oxo-asiatic acid triacetate (IV)(3)
wee so reduced,and the resulting triol lactone (VI) converted to the 3,23-0-
isopropylidene detivative (IX). The latter proved to be identical with
dryobalanolide acetonide.

The mass spectrum of dryobalanolide acetonide (IX) showed the molecular
pesk M* at m/e 526. The base peak, at w*t-44, corresponde to a loss of €0, and
the formation of a stabilized allylic ion e. The radicel site in e may gain
further estabilization by forming a cyclopropyl or a conjugated diene derivative.

Pragmentation of the O-icopropylidene moiety leads either to mt-15 (see above)
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or to loss of acetone from M' and from e:

+eo +eo
0
} ~CH3COCH, : } N
. e, m/e 482

The ll-oxo-12-ene and ll—en—l3ﬁ,28—olide unite found in the minor
constituents represent moieties uncommon in naturally occurring triterpenes.
Cccurrence of the former ie exemplified by glycyrrhetic acid (9) and neo-
ilexonol (10). Structural features related to the 11-en-13p,28_olide unit
are found in 12-hydroxyoleanolic lactone (11) and in saikogenine E, P and &
(12) with a 13@,28—oxide link.

Dryobalanolide (VI) could have been derived, in the plant or during
igolation, from a 1l-hydroxy compourd {(VII) by lactorization through an
intermediate such as (VIII). The possible biogenetic relationship between
the two minor constituents of the resin and the eight other pentacyeclic
triterpenes reported earlier (1,2) will be discussed in the full paper.

We thank Mr. M.C. Feng for participation in the isolation experimente,

b Jmr. DaSe. RYDNEmvn VY Wi Thidnses ity A8 Mhandeanss Sa ke MR snsttvie .
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