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Letters to the Editor

The synthesis of poly(styrenechromiumtricarbonyl)
in the presence of triisobutylboron

D. F. Grishin,* L. L. Semenycheva, and 1. S. Il'ichev

Research Institute of Chemisiry, N. I. Lobachevski State University,
korp. 3, 23 prosp. Gagarina, 603600 Nizhny Novgorod, Russian Federation.
Fax: +7 (831 2) 65 8162. E-mail: grishin@ichem.unn.runnet.ru

* Poly(siyrenechromiumtricarbonyl) was synthesized bv radical homopolymerization of
styrenechromiumtricarbonyl in AcOE! at 50 °C in the presence of AIBN and triisobutylboron.
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The first chromium-containing monomer,
styrenechromiumtricarbonyl (SCT). was synthesized as
tong ago as 1970.1 Copolymerization of SCT with its
organic analog, styrene.Z as well as with methyl acrylate
and vinyleymantrene 3 methyl methacrylate (MMA),
and butyl acrylate? proceeds with ease. At the same
time, it is believed!5-® that the svnthesis of SCT ho-
mopolymers is impossible.

In our recent physicochemical studies of elementary
stages of the copolymerization of SCT with MMA and
other acrylic monomers we found? that the
arenechromiumtricarbonyl compound can form inter-
molecular complexes of the donor-acceptor type with
acrylic monomers at their n-bonds in the chain propa-
gation stage. In our opinion, that is the rcason why
attempts at obtaining homopolymers of SCT and its
analogs have failed. In this connection, it can be sug-
gested that poly(styrenechromiumtricarbonyl) can be
synthesized by coordination radical homopolymerization
in the presence of a strong electron acceptor which can
react with both the metal-containing monomer and
chain carrier radical.

In this work, we report the first synthesis of an SCT
homopolymer by the polymerization of SCT in AcOEt

at 50°C in the presence of an equimolar amount
of triisobutylboron as electron acceptor and AIBN
as initiator. The vield of the polymer exceeded 20%
after 6 h.

CH=CH, [~CH—CHy—1,,
BuyB. AIBN

50°C

Cr(CO)g Cr(CO),

Trisobutylboron was chosen as electron acceptor
not accidentally, but because of the ability of
trialkylboranes to form complexes with monomers and
radicals in coordination radical polvmerization pro-
cesses.” 8

Poly(styrenechromiumtricarbonyl) is a light-yellow
powder. Spectrophotometric analysis showed that the
content of chromium in the polymer (21.3 wt.%) is
nearly equal to that in the monomer (the theoretical
value is 21.7 wt.%). The weight-average molecular weight
of the polymer was 3900 Da.
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The IR spectra of the polymer exhibit a characteris-
tic absorption in the region near 1633 cm™!, which is
typical of the coordinated benzene ring. and two very
strong signals at 1860 and 1930 cm™! (a shoulder at
1890 ¢cm™!), corresponding to the Cr(C0O); group. Two
singlets, at & 2.04 and 2.97, from the methylene and
methyne group protons, respectively, and a broad signal
at 5 5.60 from the benzene ring protons were observed
in the 'H NMR spectrum (acetone-dg). No signals of
the vinyl group protons (a multiplet near § 6.30 for
SCT) were found for the polymer.

The authors express their gratitude to Yu. A. Kurskii
and T. 1. Liogon kava for help in performing spectro-
scopic analyses of the polvmer.

This work was financially supported by the Russian
Foundation for Basic Research (Project No. 99-03-
33346). Spectroscopic studies were carried out at the
Anatytical Center of the Institute of Organometallic
Chemistry, Russian Academy of Sciences, and sup-
ported by the Russian Foundation for Basic Research
(Project No. 96-03-40042).

]

.D. F. Grishin,

References

.M. D. Rausch. G. A. Moser, E. J. Zaiko, and A. L. Lippman,

Jr., J. Organomer. Chem., 1970, 23, 185,

N. M. Kozvreva, A. I. Kirtlin. A. V. Chernyshev, and V. V.
Korshak, Deposited in and available from VINITIL.
No. 50-B88 (11.08.88), Moscow. 1988. 9 pp. (in Russian).

.C. U, Piuman. Jr.. P_ L. Grube, O. E. Avers, S. P. McManus.

M. D. Rausch. and G. A. Moser, J. Polym. Sci., A-1, 1972,
10. 379.
L. L. Semenycheva, [. S. Il'ichev.
A. N. Artemov, and M. A. Lopatin, Vysokomol. Soedin., A.
2000, 42, 594 [Polym. Sci.. Ser. A, 2000, 42, 378 (Engl.
Transl.}].

.G. R. Knox. D. G. Leppard. P. L. Pauson, and W. E. Waus.

J. Organomer. Chem., 1972, 34, 347,

. A. D. Pomogailo and V. S. Savost "vanov, Metallsoderzhashchie

monomery i polimery na ikh osnove { Metal-Containing Mono-
mers und Polymers Based on Them], Khimiva, Moscow. 1988,
334 pp. (in Russian).

D. F. Grishin. Usp. Khim., 1993, 62, 1007 { Russ. Chem. Rev.,
1993, 62, 951 (Engl. Transt)i.

D. F. Grishin and A. A. Moikin, Vysokomol. Soedin.,
B, 1996. 38, 1909 { Polvm. Sci.. Ser. B. 1996, 38. 427 (Engl.
Transi.)|.

Received December 14, 1999;
in revised form April 3, 2000




