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Metathesis in the presence of a transition metal alkyne complex
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Abstract—A ring closing metathesis approach to medium sized rings is described. The methodology succeeds in the presence of
a transition metal alkyne complex. © 2001 Elsevier Science Ltd. All rights reserved.

The curcusones (1, 2) are a family of diterpenes isolated
from Jatropha circus that are known to enhance ther-
mal oncotherapeutics in the Chinese hamster (Fig. 1).1

The crystal structures of 1b and 2a were solved more
than a decade ago, nonetheless, synthetic studies on the
curcusones have only recently appeared.2,3 Interest in
developing a synthetic approach to the curcusone tri-
cyclic framework and further assessment of potential
applications in medicine led to the studies reported
here.

As shown in Scheme 1, it was anticipated that 4 could
be used as a building block for introduction of the A

and C rings. It was projected that 4 could be assembled
via metathesis of 5 in which a cobalt alkyne complex
was used to link the alkene appendages.4,5 Because
cyclization to form a medium sized ring was not practi-
cal with a free alkyne as part of the ring, the metallic
core in 5 was central to ring closure.6

A metathesis precursor was synthesized from
trimethylsilylpropynal (6) as outlined in Scheme 2.7

Propynal surrogate 6 was treated with allylmagnesium
bromide to afford 7, which was desilylated under
Havens’ conditions to afford the known propargyl alco-
hol 8.8,9,14–16

Conversion of 8 to the derived dianion and subsequent
alkylation with allyl bromide in the presence of cata-
lytic copper bromide·dimethylsulfide complex afforded
9.10 The hexacarbonyldicobalt complex of 9 proved
difficult to purify, moreover, a dead end was met when
5 failed to metathesize.11

It was not clear whether the alcohol or organometallic
group in 5 inhibited metathesis, however, the impact of
internal Lewis bases on metathesis has been examined
by others, primarily in the context of allylic functional-Figure 1. The curcusone diterpenes.

Scheme 1. Curcusone retrosynthetic analysis.
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Scheme 2. Preparation of metathesis precursor. Reagents and conditions : (a) CH2�CHCH2MgBr, THF; (b) KOH, MeOH, THF;
(c) CH2�CHCH2Br, CuBr·Me2S, MeMgBr (2 equiv.); (d) Co2(CO)8, CH2Cl2; (e) TBSCl, imid.

Scheme 3. Metathesis of diene. Reagents and conditions : (f)
(Cy3P)2Cl2Ru=CHPh, CH2Cl2 80%; (g) 2,6-diisopropyl-
phenylimidoneophylidenemolybdenum(VI) bis-(hexafluoro-t-
butoxide) 63%.
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