Tetrahedron Letters No. 37, pp. 3475 - 3478, 1971. Pergamon Press. Printed in Great Britain.

AN ALKYNE PROTECTING GROUP
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Due to the greater reactivity of triple bonds to several of the more common addition reactions,
(i.e. reduction,I hydroboration,2 and acid-catalyzed hydration3) it is generally very difficult to
selectively induce double bonds to undergo addition in the presence of triple bonds. We report
that reaction of an organic molecule containing both a double and triple bond with cobalt carbonyl
readily leads to the formation of the corresponding acetylene-dicobalt hexacarbonyl complex; the
coordinated triple bond is now inert to addition reactions thus permitting selective transforma-
tions of the non-coordinated olefinic bond. The facile formation and removalh of the metal moiety
in high yield make these complexes useful protecting groups for triple bonds.

The complexes are readily prepared by stirring dicobalt octacarbonyl and the alkyne overnight
at room temperature in a hydrocarbon solvent.5 The complexes may be isclated in 70-90% yield,

sufficiently pure for further reaction,6 by column chromatography over alumina. Some examples

relevant to this work are shown below.
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Attempts to catalytically hydrogenate free double bonds in several different complexes were

unsuccessful. Thus, treatment of |l, IV or V with H, in the presence of 5% Pd on carbon or PtO2

2

in EtOH or HOAc gave only starting material. Addition of cyclohexene caused no hydrogen uptake

indivating that the complexes were catalyst poisons.
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Reduction can be achieved, however, by treatment with diimide or BH,/HOAc. For example, the

ene-yne complex ¥, upon addition of KOZC-N=N~C02K and acetic acid in methanol, gave the reduced

compiex VI, in 92% yield.8 Reaction of the cobalt complex of l7-ethan—A5’6—dehydroisoandro-

sterone (1V) with BH3 followed by HOAc gave a 60% yield of l7-ethynlisoandrosterone~C02(C0)69
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Hydroboration of ene-yne complexes 1| and V gave exclusively the products of reaction at the

double bond. Thus, treatment of Il with BH3 followed by oxidation with HZOZ/OH- gave the diol

Vit (45%). Complex V was converted to alcohols IX and X in 62% yield in a ratio of 5:1

respectively, by reaction with BH, followed by cleavage with oxygen. Cleavage by oxygen]0 is the
Y 3

preferred method since the peroxide-base combination causes partial decomposition of the cobalt

complex.
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Vinyl acetylenes, when treated with strong acids, generally form the product of hydration of
the triple bond.]] The ene-yne-ol | reacted with a fluoboric-acetic acid mixture at 25% after 24
hours to form an intractable mixture of products. |Its complex Jl, on the other hand, reacted at
0° sfter 15 minutes to give, upon aqueous workup, a 91% yield of the diol XI. This facile reaction

can be attributed to the intermediacy of the metal-stabilized carbonium ion !la.
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Importantly, the ligand may be recovered by oxidative degradation of the complex with

Fe(NOB) *9 H20 in 95% ethanol. Dilution with water and extraction with ether affords the product

3
in excellent yield. Thus the complex Xl gives an 81% yield of the diol XlI. Similarly, the

complex 1X afforded the ligand XI11 (90%).
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Further synthetic applications are being explored.
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