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Two labdane-type diterpenes 4 and 5 isolated from the Brazil-
ian medicinal plant Mimosa hostilis were confirmed to have ab-
solute configurations in enantiomeric relation to each other by
X-ray crystallographic analysis of p-bromophenyl carbamate
derivative 5a and comparison between 4a and 5b, readily avail-
able from 5a.
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The normal and antipodal bicyclic labdanoids are fre-
quently isolated from plants.2,3) They are presumably biosyn-
thesized from normal (2) and enantiomeric carbocation (3),
respectively, which are converted from the achiral geranyl
geranyl pyrophosphate (1). The first example of the co-oc-
currence of normal labdadienoic acid and antipodal dihy-
droeperutic acid in the same plant was reported in 1967.4)

Since then, the surprising co-occurrence of both enan-
tiomeric labdane series in a single plant species was subse-
quently observed.5—9) Thus a plant biosynthesizing normal
labdane-type diterpenes via 2 could also produce enan-
tiomeric congeners via 3, and thererfore we should pay atten-
tion to the optical purity of all natural diterpenoids, espe-
cially, labdanoids.10)

In this communication, we report an additional example of
the co-occurrence of normal labdandiol 5 and antipodal ent-
labdenol 4 in the leaves of the Brazilian medicinal plant 
Mimosa hostilis (Leguminosae).

In course of structural studies on new diterpene rhamno-
side 6 and its acetyl derivatives11) isolated from the leaves of
M. hostilis, we were involved in making out the absolute con-
figuration, including the C-13 chirality, of the aglycone part
of 6. Thus acid hydrolysis of 6 gave L-rhamnose and a labde-
nol 4, [a]D 222° (c 0.64, CHCl3),

12) as the sugar and diter-

pene parts, respectively. The same diterpene alcohol 4 was
also isolated from M. hostilis simultaneously. The structure
of 4 was identical except for the specific rotation (125.2°) to
that of 8(17)-labden-15-ol isolated from Citrus palinhae13) as
well as that of a compound derived from manool,14) and
thereby 4 was most likely the enantiomer of 8(17)-labden-15-
ol cited in the literature. Hence we decided to unambiguously
establish the absolute configuration, including the C-13 chi-
rality, of 4 using the X-ray crystallographic method. To do
this, 4 was converted to p-bromophenyl carbamate 4a, [a]D

213.7°. However, no single crystal was obtained. Fortu-
nately, p-bromophenyl carbamate 5a derived from ladbdan-8,
15-diol (5)13,15) which also co-occurred in M. hostilis gave a
single crystal suitable for X-ray crystallographic analysis.
ORTEP drawing16) as depicted in Fig. 1 indicates the normal
absolute configuration including 13R for 5a. With this unam-
biguous result, we compared all spectral data between 4a and
5b, which was derived from 5a. Upon heating 5a in Ac2O–
NaOAc,17) dehydration took place smoothly, giving rise a
mixture of double bond isomers, followed by purification on
AgNO3 impregnated silica-gel chromatography to furnish 5b,
[a]D 115.8°, which was identical in all respects except for
the opposite specific rotation with 4a. Thus the absolute con-
figuration of 4a is antipodal to that of 5b. Subsequently, both
labdanes 4 and 5 can be assigned as ent-(13S)-8(17)-labden-
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Fig. 2. HPLC Analyses of 4a and 5b
Column: CHIRALCEL OD f 4.63250 mm; solvent: hexane/2-propanol (9 : 1, 0.5 ml

min21); det: 254 nm.

Fig. 1. ORTEP Drawing of 5a



15-ol and (13R)-labdan-8,15-diol, respectively. Additionally,
the optical purities of 4 and 5 were determined to be 68% e.e.
and 100% e.e. on the basis of HPLC analyses of 4a and 5b
using a chiral column (Fig. 2).

Although 5b was found to be optically pure, 4a contained
12% enantiomer. This result indicates that the co-occurrence
of the normal and antipodal diterpenoids in a single plant
species is not rare but frequently encountered, so that care
should be taken not only to determine the absolute structure
but also the optical purity of all natural products, especially,
those produced in the early stream of biosynthesis.
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