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Abstract: The reactions of (CH3)3SiCo(C0O)4 with allyl acetates, enones, and a

diene monoepoxide gave corresponding m-allylcobalt tricarbonyls.

In the new Coj(CO)g-catalyzed reactions of various oxygenated compounds
with HSiR3 and CO, incorporation of CO takes place with cleavage of the carbon-
oxygen bonds in the substrates.l) Silylcobalt carbonyl, R38iCo(C0O)4 (1), gen-
erated in situ has been suggested as the key catalyst species responsible for
the formation of carbon-cobalt bond which is required for the incorporation of
CO. Although some silylcobalt carbonyl complexes i'have long been known, their
chemistry has not been well explored yet.z) We have now studied the stoichio-
metric reaction of 1 with some oxygenated compounds (vide infra) with the expec-
tation that the known oxygenophilicity of silicon in ) would bring about cleavage
of carbon-oxygen bond in the substrate with concomitant formation of carbon-
cobalt bond. The reactions of (CH3)35iMn(CO)s5 with ethers and aldehydes have
been recently reported by Gladysz.3)

The reactions of readily available (CH3)3SiCo(CO)44) (lﬁ) with allyl
acetates, enones, and a diene monoepoxide have given the results which consti-
tute a new entry to and a complementary preparative method of w-allylcobalt
tricarbonyl complexes,6) as outlined in eg 1-3. m-Allylcobalt complexes have
been demonstrated recently by Hegedus to be promising discrete intermediates in

organic synthesis.7)

OAc .
W + (CH3)38iCo(C0)y —= A + (CH3) 3510Ac (1)
1a Co(CO0) 3
A~F° + (CH3)38iC0(C0)4 ——m N ~051(CH3) 3 (2)
Co(CO) 3

M + (CH3)3SiCO(CO)4 —— NHZOSi(CH3)3 (3)

Co(CO) 3

5649



5650

Table 1. The Reaction of (CH3)35iCo(CO)4 with Allyl acetates, Enones, and
a Diene Monoepoxide?)

entry substrate m-allylcobalt tricarbonylb) ref,
1 OAc 44:\\ c)
ad co(coyy 803
2 N ORC NN 504 AN 25 @
/Y Co(co) 3 Co(co) 3

3 OAcC 7~ =N d)
\’/\/ ﬁco) ; 443

Ph

4 Ph OAc 5= e) f)
NN co(coyy 83%

Ph
5 OAcC SN e) f)
/\/ colcoyy °0%
bh
Me3SiO AR 2=
6 oac”" X NN 44 3 ) 20 %
Co(CO) 5 Meysib CO(CO) 3

AN Me 3510~ N\
’ \Q)/\ co(coy; 12% \ﬂo\(\co) 465 9
3 Me3Si 3
8 c[>/\ Me3sio/\/'\ 50 3 2

" co(co) 3

a) Reaction conditions: The reaction was conducted with substrate(0.5 mmol),
(CH3) 3SiCo(C0) 4{(0.7-0.9 mmol), and CgDg (0.5 mL) under N, and at 50°C for 1-1.5 h
in a NMR tube. D) NMR yields based on the substrates. Yields were calculated
on the basis of known quantities of an added standard (CgHg, CgH12) or
CH3COOSi(CH3)3 formed. c¢) Ref 8. d) J.A.Bertrand, H.B.Jonassen, and D.W.Moore,
Inorg. Chem.,2, 601(1963). e) H.Alper, H.Des Abbayes, and D.Des Roches,

J. Organomet. Chem.,121, C31(1976). £) NMR analysis of the reaction mixture
showed the absence of the anti-isomer. g) The stereochemistry was tentatively

assigned on the basis of NMR chemical shifts. See also Table 2.
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To a solution of (CH3)3S8iCo(CO)4 (1.0 g, 4.2 mmol) in CgHg (2.5 mL) was
added CHp=CH-CH30Ac (0.27 g, 2.5 mmol) at 15°C, and the solution was heated at
50°C for 1.5 h. The formation of m-allylcobalt tricarbonyl in the solution was
evident from lH NMR (80% yvield), Distillation (bulb-to-bulb, ~30°C/3 torr)g)
allowed the isolation (52% yield) of the pure cobalt complex as a pale yellow
liguid.

The reaction of the silylcobalt la can be conducted conveniently in a NMR
tube using CgDg as a solvent. These results and 1§ NMR data for the products
are given in Tables 1 and 2, respectively. The type of the products or the
product distribution may suggest that these products have been derived via

thermodynamically controlled processes.g’lo)
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