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Abstract—The twofold DMSO promoted Pauson—Khand reaction of acyclic heptadiynes 1-3, acyclic functionalized nonadiynediol

derivatives 7-9 and cyclic diynes 13-15 with ethylene is reported. © 2001 Elsevier Science Ltd. All rights reserved.

The Pauson-Khand reaction has become a widely used
procedure in organic synthesis for preparing cyclopen-
tenones from triple bonds, olefins and a CO source.! Its
use is often limited to reactions of terminal alkynes and
strained olefins. Lately, reactions with ethylene have
also been reported.”> To the best of our knowledge,
twofold Pauson-Khand reactions of diynes with ethyl-
ene have not been reported. To further investigate the
intermolecular cobalt mediated cyclisation, we heated a
solution of various heptadiyne derivatives and cyclic
diynes, respectively, in toluene with 2.2 equivalents of
Co,(CO)g and ethylene (50 bar at 25°C) at 110°C for 4
days using DMSO as promotor.® We were interested in
this reaction for preparing singly and doubly tethered
cyclopentenones as starting materials for ansa-metal-
locenes,” as indicated in Scheme 1.

The reaction of 1,6-heptadiyne (1),® 4-thiahepta-1,6-
diyne (2)° and 4,4-dimethyl-4-silahepta-1,6-diyne (3)'°
affords in a highly stereospecific reaction the corre-
sponding biscyclopentenone derivatives 4-6 (Scheme 2)
in yields between 40 and 52%.!! It is interesting to note
that the corresponding ethers and azacompounds, 5-
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oxahepta-1,6-diyne'> and 5-isopropyl-5-azahepta-1,6-
diyne,'* did not yield Pauson-Khand products.

Because propargylic alcohols tend to show instability
under Pauson—Khand conditions,'* we tested several
protecting groups'® such as tetrahydropyranyl (thp),
tert-butyldiphenylsilyl (tbdps) and fert-butyldimethylsi-
Iyl (tbdms), respectively, and found that the tbdms
group is superior (Scheme 3). The yields obtained in
this highly stereospecific synthesis varied between 22%
(12) and 40% (10).'°

Applying the Pauson-Khand protocol to cyclic diynes
such as cyclotetradeca-1,8-diyne (13),!” 1-thiacyclotetra-
deca-4,11-diyne (14)'® and cyclotetradeca-4,11-diynone
(15)" (Scheme 4) led to a mixture of the isomeric
twofold bridged biscyclopentenones 16-18.2° The yields
for this reaction varied considerably.
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In summary we successfully established the twofold
Pauson—-Khand reaction of terminal and internal alky-
nes with ethylene. By this we managed to create
promising precursors for the synthesis of twofold

bridged ansa-metallocenes.
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