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Abstract : The decomplexation of acetylene biscobalthexacarbonyl complexes can usually be
achieved under oxidative condition. We had found other reductive conditions with endo-cyclic
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either tributyltin hydride or triethylsilane. The original acetylene derivatives were transformed
selectively either into the corresponding cis olefins or cis-vinylsilanes. © 1998 Elsevier Science Ltd.

All rights reserved.

Acetylene biscobalthexacarbonyl compiexes! are widely used as protection of tripie bonds? as well as
C-C-bond and C-O-bond formation reactions,3# and thus they have been applied to natural product
syntheses.> The most common decomplexation is oxidative procedure leading to the original iriple bond, but
this condition is limited to the exo-cyclic cases. In endo-cyclic complexes, on the other hand, only the method
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for decomplexation was high pressure hydrogenation using Rh-catalyst to provide olefinic cyclic ethers.t 7
Recenily Kuwajima reported Birch reduction for such decomplexation.? In the present paper we describe two
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additional decomplexation protocols applicable to either exo- or endo-cyclic acetyiene Co-complexes as shown
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During the course of our synthetic studies toward a part of marine natural product, gambiertoxin 4B,°
we employed the biscobalthexacarbonyl complex strategy and examined above high pressure decomplexation
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with 1 in the presence of Wilkinson catalyst to obtain the vinyl iodides 2 or 3, an

tributyltin hydride in the presence of AIBN to provide the de-iodinated olefin 4. During the initial
hydrogenation of 1, however, double bond-transposition occurred partially to obtain the vinyl ether 2. We
then found that treatment of 1 with tributyltin hydride even without AIBN directly afforded 4 as a single
product without double bond migration in 81% yield (Scheme 1).
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Scheme 1
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Reductive decomplexation of biscobalthexacarbonyi complexwith tinhydride. Various examples showing
general applicability of this new decomplexation with tin hydride are summarized in Table 1, that includes both
endo- and exo-cyclic acetylene-biscobalthexacarbonyl complexes. Common reaction conditions were heating
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of a 0.01-0.035M solution in benzene solvent at 65 °C with 10-12 CqUIV n-bU3bnh for 2 h.

Table 1 Decomplexation of acetylene biscobalthexacarbonyl with n-Bu3;SnH.
entry substrate product yield (%)
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Typical experimental details follow with the complex 1 into 4 for example. A mixture of cobalt
complex 1 (76.5 mg, 126 umol) and tributyltin hvdride (400 ul, 1.51 mmol) in benzene (3.5 ml) was
r \ o3 Lad 4 J J Y | et ] a) Ass UV - 7
degassed and then heated to 65 °C with stirring. After 1 h the reaction mixture was cooled to rt and
concentrated in vacuo. The residue was purified by silica gel column chromatography to afford product 4

(20.5 mg, 10.0 umol, 81%)!0 as a colorless and analytically pure oil.

Among above examples in Table 1, we found that (i) the free hydroxyl group does not interfere the
decomplexation, (ii) both terminal and di-substituted acetylene complexes work well, (iii) di-substituted
acetylenes go to cis-olefins, (iv) endo-cyclic complexes give the corresponding cis-olefins without double
bond-migration at 65 °C. Higher reaction temperatures exceeding 70 °C, however, afforded a mixture with
double bond-migration products. Even the bis-(biscobalt)-complex 11 was converted to the conjugated diene
17 with n-Bu3SnH,

In all examples in Table 1, no radical starter such as AIBN was used to result in the successful
decomplexation. This fact suggests that the Co-complex itself may act as an initiator for radical reactions. To

prove this suggestion, two independent reactions of dehalogenation such as eq. 2 and 3 were examined with a
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Co-complex in the presence or absence of radical quencher. Thus, a benzene solution of the substrates 18 and

MJ was ﬂCﬂ[CCl at 65 °C IOI' 3 h with a Ca[dlyth amount OI LO COlTlplCX. [ (U S moi % ) and excess amount OI n-
Bu3SnH (3 equiv.). The bromine or 1od1ne atoms was removed to yield the products 19 and 21, respectively.
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On the other hand, no reaction happened in the presence of a radical inhibitor, galvinoxyl. These experiments
ed us o conchide that Ca.camnlex can initiate radical reaction by tealf
led us to concluds 'ih t Co-complex can initiate radical reaction by itself,
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Hydrosilative decomplexation of biscobalthexacarbonyl complex with silicon hydride We found that an

alternative decomplexation of the acetylene biscobalthexacarbonyl complex occurred by heating in benzene
solution at 65 °C with triethyl- or triphenyl-silane to afford the corresponding vinylsilanes. Various examples
are summarized in Table 2. The reaction proceeded all in cis-mode with little effect of the free hydroxyl group
to geometric isomerism. Silylation of the OH-group (entry 1, 2) in the butyndiol derivative 6 was avoided by
addition of ethanol as co-solvent (entry 3). In entry 4, a relatively stronger condition was necessary [high
temperature (80 °C) and for long reaction period (15 h)] to complete the hydrosilative decomplexation. In
cases of non-symmetric acetylene biscobalthexacarbonyl complexes (entry 5 and 6), exclusively high regio-
and stereo-selectivity was found in the product vinyl silanes. These cases suggest that the bulky silyl group
remained away from the more sterically crowded substituent.!!

Table 2 Decomplexation of acetylene biscobalthexacarbonyl with R3SiH.
entry substrate silane/soivent product (yield %/ ratio)
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A typical hydrosilation of a solution of phenylthioacetylene cobalt complex 23 (65.3 mg, 103 mmol) in
triethylsilane (2.0 ml) was heated to 65 °C for 2h. After cooling to rt the reaction mixture was concentrated in
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vacuo and purified by silica gel column chromatography to afford 29 (41.7 mg, 90.3 pmol, 87%) as a
coloriess oil.
VS S PO )

As a summary we report two new reductive decomplexation of acetylene biscobalthexacarbonyl
complexes with tin hydride or silicon hydnde In the cases where n-Bu3SnH was used for decomplexation,

the original tripie bond was transformed into a cis double bond. Decompiexation by R3SiH (R= Et, Ph)
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producis formed in these reactions were exclusively from the cis-addition
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University for the measurement of elemental analysis and high resolution mass spectra.
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