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ABSTRACT

This first asymmetric synthesis of enantiopure desacetylumuravumbolide and umuravumbolide via asymmetric reduction, allylboration, and
ring-closing metathesis confirms their revised structures and configurations. A convenient procedure to upgrade the enantiopurity of r,â-
acetylenic alcohols is also described.

Several natural products containing 6-substituted 5,6-dihydro-
R-pyrones isolated from various plant species have been
established to be bioactive.2 They offer a wide range of
applications, such as plant growth inhibitors, pheromones,
and antifeedal, antifungal, antibacterial, and antitumor agents.2

Desacetylumuravumbolide (1a) and umuravumbolide (1b),3

isolated fromTetradenia ripariaLamiaceae from central and
southern Africa also belong to the above class of natural
products. Although they have not been examined for their
biological activity so far, several compounds from Lamiaceae
family have been shown to be an emetic to treat loss of
appetite.4 Unfortunately, the exact structure and configuration
of 1a and1b were not known until recently.

On the basis of infrared studies, Van Puyvelde and co-
workers erroneously reported that these compounds contain

anE-double bond on the side chain of the pyranone moiety
and also reported that they are optically inactive.3 Achenbach
and Witzke reported the synthesis of the racemic compounds
containing theE-double bond.5

Recently, Davies-Coleman and Rivett reinvestigated and
revised the structures of desacetylumuravumbolide and
umuravumbolide as1a and 1b, respectively.6 They deter-
mined the absolute configurations on the basis of NMR and
CD studies and also reported the optical rotations of these
compounds.6 However, there has been no chemical synthesis
of these molecules to confirm their structure and/or stereo-
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chemistry. Herein we report the first asymmetric synthesis
of 1a and1b involving two terpene-based borane reagents7

for asymmetric induction.
Our approach required optically pure (S)-1-heptyn-3-ol (4).

Reduction of the corresponding acetylenic ketone28 with
(S)-B-isopinocampheyl-9-borabicyclo[3.3.1]nonane (Alpine-
Borane)9 (3) provided (S)-4in 75% yield and 74% ee.10

Recrystallizing the 3,5-dintrobenzoate of4 and recovering
the alcohol by basic hydrolysis upgraded the enantiomeric
purity to G99% ee as determined by the HPLC analysis of
the 3,5-dinitrobenzoate on a CHIRALCEL OD-H column.11

Our successful synthetic strategy is outlined in Schemes 1

and 2. TBDMS protection of4, followed by formylation,
provided the acetylenic aldehyde5 in 50% overall yield. This
was converted to the requiredZ-olefinic aldehyde6 in 65%
yield by hydrogenation under Lindlar catalysis.

Allylboration of 6 with B-allyldiiso-2-caranylborane (7)12

provided enantiomerically pure8 in 79% yield.13 Esterifi-

cation with acryloyl chloride, followed by ring-closing
metathesis using Grubbs ruthenium catalyst (10),14 provided
the lactenone11 in 65% overall yield (Scheme 2).15

Repeated attempts to deprotect the TBDMS group with
Bu4NF provided very low yields of1a, along with a mixture
of products. We achieved the deprotection in 94% yield by
utilizing triethylamine trihydrofluoride.16 Acetylation pro-
vided 98% yield of1b (Scheme 2). The overall yield of1b
starting with4 is 15.4%.

The configurations as determined by analogy for Alpine-
Borane reductions and allylborations with7 and the signs
of rotations matched with those reported by Coleman and
Rivett.6 While the rotation of [R]25

D ) -5.3 (c1.3, CHCl3)
for 1a matched, the rotation of [R]25

D ) +35 (c1.8, CDCl3)
for 1b is higher than that reported ([R]25

D ) +30 (c 2.1,
CDCl3)).6

In conclusion, we have confirmed the structure and
configuration of desacetylumuravumbolide and umuravum-
bolide by synthesis via asymmetric reduction, allylboration,
and ring-closing metathesis as key steps. We have also
reported a convenient procedure to upgrade the % ee ofR,â-
acetylenic alcohols.
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