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Summary

Cationic nitrosyl compounds obtained by chlonde abstraction from [Fe(NO),-
Cl],; are catalysts for the polymenrisation of acrylonitrile and styrene and the
dimerisation of norbornadiene ¢

We report below the radical, cationic and coordinating propagating abilities of
[Fe(NO),Cl]; and related dimtrosyliron compounds 1n the ohgomerisation of
acrylonitrile, styrene and norbormadiene, respectively.

The catalytic species were prepared by two methods In method (a) [Fe(NO).-
Cl]; 1s mmxed with AgPF,, AgBF,, AgClO,; or NaBPh,; and the pure or dilute
substrate added In method (b) the compound [Fe(NO),L, 1Y (L = acetonitrle,
acrylonitrnle, tnphenylphosphine; Y = P¥4, BF,, ClO;, BPh; ) 1s formed before
the addition of the reacting olefin. Results of catalyses are reported 1n Table 1
Blank tests for reactions of silver salts, sodium tetraphenylborate, mtnic oxide
with neat olefins were negative.

Acrylonitrile 1s polymenised to the same extent by type (a) and (b) catalysts
(L. = MeCN) No hght ohgomers were detected The infrared spectra of the solu-
tions before the reaction show a difference mn v(NO) and v(CN) frequencies for
the BPh,™ system compared to the others (BPh,™ »(NO) 1770, 1705 cm™!, »(CN)
2255 em™!, Cl10,~, PF,~, BF,  »(NO) 1815, 1730 cm™, v(CN) 2275 cm™) The
acrylonitnle coordination is not exactly the same which can account for the
counter-anion dependence of the activity [1, 2, 3]. The compound [Fe(NO),L,}-
BPh, 15 active when L is acetomtirile and inactive when L 1s tnphenylphosphine.
Radical scavengers such as hydroquinone and diphenylpicrylhydrazyi radical in-
hibits the polymensation. Paramagnetic species m the case of the most active
system are the monomeric iron cation and the phenyl radicals produced by tetra-
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phenylborate decomposition {[4] However, the latter are more commonly trans-
fer agents [5] and [Fe(NO).Cl}], + Ph,Hg does not catalyse the reaction. Thus
we assume that the metallic centre, by coordination of acrylonitrile, induces a
radical which leads to polyacrylonitrile through a propagating step

Styrene is polymensed at low temperature when mixed with type (a) catalysts
The loss of activity for type (b) catalysts may arise from the competing coordina-
trion between styrene and hgand L. The results reported in Table 1 were obtained
at 0°C, but the polymerising activity 1s observed even at —20°C and increases with
the polarity of the medium. Moreover (1) the radical diphenylpicrylhydrazyl has
no effect, (1) acrylonitrile-styrene copolymensation does not occur and (i) 1so-
butene 1s also polymensed. According to polymensation data on polystyrene [5]
these results indicate a cationic propagating step, the cationic iron molety bemng
the effective catalytic precursor. The counter-anion effect observed on the activ-
1ty has to be relaved to the tightness of the 1on-pairs formed [6—8]

Finally, norbornadiene is dimernised selectively to the exo-trans-exc dimer (95 %)
The starting matenal [Fe(NO),Cl], is active as a type (a) catalyst whereas
[Fe(NO), (MeCN), 1PF; 1s not Kinetic studies have shown that the catalytic
activity parallels the appearance of the ESR signal attnbuted to the iron(I) moety.
The inactinity of [Fe(NO),(MeCN),, JPF; is attnbuted to the strength of the iron—
acetonitrle bond. A similar trend has already been observed with the cobalt
homologues [1]. In this latter case, changing the counter-anion modifies the activ-
1ty and the selectivity, whereas with the iron systems coordinating as well as non-
coordinating anions exhibit the same selectivity. Only the activity is altered A
mechamstic study of the norbornadiene dimerisation is being carried out
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