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A phenomenon of long-standing interest in organometallic chemistry is
the tremendously enhanced stability of carbenium ions flanked by organo-
transition metal moieties.1 While considerable attention has centered upon
the magnitude and possible modes of this stabilization, the potential utility
of these cations in organic synthesis has remained essentially unexplored.2
As part of a program to address this question, we have been studying the
chemistry of the cobalt-complexed cations 1. We now report reactions of
complexes 1 with reactive aromatics which provide a flexible propargylation
method for the generation of 2°, 3° and 4° centers.

Earlier the stability of these cations was established by determining
their PKp+ values and by isolating and characterizing several of their salts.3
Since the activating —C02(C0)6 unit is introduced4 and removed5 efficiently
and under mild conditions, these complexes appeared to be ideally suited for

utilization as electrophilic propargyl synthons (Scheme 1).
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TLC analysis.6 After evaporative removal of anisole and column chromatography,
the product complexes were isolated in good yield (Table I) as dark red oils.
Their IR and 'H NMR spectra are in accord with structures 3a, 3b and 4a-c in
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which the (propargyl)Coz(CO)6 unit has been introduced into the aromatic ring.
The assigned structures were further supported by spectroscopic characteriza-
tion (NMR, IR, MS) of the free ligands obtained after oxidative demetalation
(Fe(NO3)3-9H20/EtOH).5a The observed ortho/para product ratios appear to

reflect the increasing steric bulk of the complexed cations in the series la—lc.

Table I. Alkylation of Anisole with [HCECC(OH)R1R21C02(CO)G(Q).

[HC=CC (OH)R, R,1Co, (C0) Acid 3(%) 4(%)
2a (R,=R,=H) TFA/TFAA® 31 ' 46
2a HBF , *Me,0° 35 49
2b (R;=Me,R,=H) HBF, - Me, 0° 25 53

- = ] b

2¢ (R =R,=Me) HBF,*Me,0 - 78

2 0.1 equiv. TFA, 1.0 equiv. TFAA

b . )

2.0 equiv. HBF,*Me,0

Modifications in the alkylation procedure have been made which permit
its extension to a wider range of substrates. Firstly, the reactions may be
carried out in CH2C12 solution (0°) employing only a slight excess of the
substrate with little decrease in yield. 1In this manner, phenol was alkylated
with 2¢ in 72% yield. Secondly, it is possible to carry out the three step
complexation-alkylation-decomplexation sequence in moderate overall yield
without purification of intermediates. The following procedure for the
conversion 5 — 4c is representative.

1) co, (o)
2) anisole, HBF4-(CH3)20

— 3) rFe(NO,),*9H,0
= JEELETT o L O

5 (43% 4c
overall)
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Solid Coz(CO)8 (3.45 g, 10.0 mmol) was added to a stirred solution of 5
(10.0 mmol) in 25 ml. of petroleum ether under N,. After 2 hrs the solvent
was removed under reduced pressure, replaced by 20 ml of CH2C12, and the result-
ing solution was added dropwise to a cooled (0°) CH2C12 solution containing
2.0 ml (18.5 mmol) of anisole and 2.5 ml (14.0 mmol) of HBF4-Me20. After stand-
ing overnight at 0°, the solution was treated with solid NaHCO5, filtered, and
the resulting filtrate concentrated at 25 mm. The residue was then dissolved in
20 ml of ethanol and treated with an excess of Fe(NO3)3'9H20 until CO evolution
ceased. Following a standard aqueous workup, evaporation of the combined ether
extracts gave an orange liquid which was distilled at reduced pressure (0.2 mm).
After a forerun of anisole (0.73 g), the product 4¢ (0.75 g, 43% based on 5)
was obtained as a pale yellow liquid at 70-72°c.7

Several important features of this propargylation method are to be noted:
1) acid-catalyzed rearrangements, which plague uncomplexed propargylic alcohols,8
are avoided; 2) quaternary centers may be generated &« -to the synthetically
versatile acetylene function9 (e.g. 5 = 4c) and 3) since propargyl alcohols
are derived from acetylide additions to carbonyl compounds, in effect, this
method constitutes a flexible carbonyl geminal dialkylation, a process of con-
siderable interest in natural product synthesis.

Reactions of the cations 1 with other aromatic and non-aromatic nucleo-
philic substrates and applications of these reactions to the synthesis of
selected natural products are underway.
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