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I ntroduction

Applications of transition metal chemistry serve as valu-
abletoolsfor synthetic chemists. An important exampleis
Co,(CO)g, awell known reagent of versatile and still in-
creasing utility since its discovery by L. Mond et a. in
1910.1

The generation of moderately air stable Co-acetylene
complexesisthe key property of thisreagent. These com-
plexes are formed at ambient temperature by stirring solu-
tions of Co,(CO)g and the akyne (Figure 1). Purification
by silicagel chromatography affords the pure products.
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Figurel

The synthesis of Co,(CO)g usually requires high pressures
of CO or CO/H, depending on the oxidation state of the
staring material.2 Moreover Co,(CO)g is commercialy
available from all major suppliers and often no further pu-
rification is necessary.

The Pauson—Khand reaction is probably the most widely known
process involving Co,(CO)g.2 In this reaction cyclopentenones are

(CO)gCO\—CO(CO)g

R—=—=—Rs + C0,(CO)s — >

formed by a cobalt-mediated [2+2+1] cycloaddition of an alkyne, -2CO R/ Rs

an akene and CO in a highly convergent manner. The sterically (CO)s (o)

most demanding substituent of the acetylene is incorporated in o Co._ co C0\3

a-position to the carbonyl group regioselectively. Pauson—Khand =2~ R~ /|—C0(C0)s == R —¢/—Co(CO);

reactions were carried out under high pressure and temperature but ﬂ):o

recent advances allow the use of catalytic amounts of Co,(CO)g R R¢

under significantly milder reaction conditions.* Thus, in the pres-

ence of additives such as N-oxides or primary amines the reaction (CO)4C0\ R

proceeds at ambient temperature under atmospheric pressure. Co_ (CO)sCo R CO, R 0 + Cox(CO)g
e

Dicobalt hexacarbonyl-stabilized propargyl cations react with a OR!

wide variety of nucleophiles. This processiscommonly referred to Re R2 Re ®_R2

as the Nicholas reaction.® The cation is formed by treatment of a R3 Lewis acid R3

cobalt-complexed propargyl ether with Lewis acids such as (c0)300/—00(c:0)3 (CO)CECo(CO)s

BF;-Et,O. Theliberation of the free alkyne is accomplished oxida-

tively by cerium ammonium nitrate or N-methylmorpholine-N-ox- R = alkvl. Bn. TBS. Ac. B

ide. Approaches towards an enantioselective variation have also 1) nucleophile Nu vho _E e R

been described.®
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Piv, Ms, Tf
Nu = hydride, alkenes, azide,
aromatics, amines, thiols

RA— R2
2) oxidant R3
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Combinations of Nicholas and Pauson—K hand reactions have been (CO)z
successfully applied in natura product synthesis. A nice example CO(CO)s o
is the synthesis of (+)-epoxydictymene.” The Nicholas reaction —Co(CO); TMSOT? H Co(CO)s
served for the closure to the eight-membered ring whereas the two 0 s '
newly formed five-membered rings were formed by a Pauson- Et,O 82% o

OFt 20,

Khand reaction.

™S
Complexation of akynes with Co,(CO)g can also be used to de-  oR C0,(CO)s
crease the reactivity of atriple bond. The cobalt complex protects == protection from
the alkyne from addition reactions such as reductions and hydro- | Bergma” cyclization
borations.®2 Endiynes are prevented from undergoing undesired
Bergman cycloaromatization during synthesis, handling and stor- =S
age of these sensitive compounds.? Co2(CO)s
The reagent Co,(CO)g isfurther known to mediate cyclotrimeriza- R R o) o)
tion of alkynes to benzene derivatives.'® Bulky substituents, how- ol R R R B

he formation of cyclopentadienones exclusively.!* L ouene. e
ever, cause the yclop y. l_co,cop + ||| — +

120°C, 99%
n-Bu n-Bu n-Bu n-Bu n-Bu R
R = SiPh,Allyl 7:1
In boiling etheral solution complexes of 1-(1-a|kyny|)cyc_|opro- Ph 1) 5mol% Co,(CO)g, o
panols rearrange to 2-cyclopenten-1-ones. A catalytic variation, // DME
which uses tri(o-isopropy! pheny!)phosphite as an additivehasalso ~ H© or >
been described. 2 2
3
reflux, 15 min, 95%
Promoted by Co,(CO)g in acetonitrile 4-isoxazolines are rear- Cois o
r_an_g_ed to 2-acylaziridines in yields up to 92% with varying selec- 05 eq Co(CO)g ﬁﬂ | J\ ﬁﬂ "
tivities.®® Ho /\"Spp Ho /\& o
25:1 o
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