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(n5-Cyclopentadienyl)Fe(CO),-Complex of Maleimide
Anion: An Organometallic Carbonyl Probe for Biomolecules
Containing HS Groups
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Abstrect: Synthesis of (1-cyclopentadienyl)Fe(CO)(n-N-maleimidato) complex and its reaction
with L-cysteine ethyl ester hydrochloride and glutathione are reported. This reaction enables
introduction of a metal carbanyl probe into biomolecules containing HS groups.

Carbonylmetalloinmnunoassay (CMIA) method, recently introduced by Jaouen et al ! is based on the fact
that transition metal carbonyl complexes show very strong IR shsorption at ~2200-1900 cm-! ie. in the region
which is practically devoid of absorption of molecules of biological interest (peptides, mucleic acids etc.).
Conscquestly, compounds labelled with organometaliic carbonyl probes can be easily detected in subpicomol
quantities by FT IR spectroscopy. It has beea demonstrated that detection of bound carbonyl probe in the
presence of umbound probe molecules is also feasible.2 Obviously, the future development of CMIA will
critically depead on the elaboration of efficient and highly selective methods for attachement of organometallic
carbonyl probes to biomolecules.

We have previously reported an cfficient photochemical synthesis of (n3-CsHs)Fe(CO),(n1-N-imidato)
complexes.? In this communication we describe synthesis of (n3-CsH;)Fe(CO)y(n!-N-maleimidato) complex 1
and its reaction with L-cysteine ethyl ester hydrochloride and glutathione, which may by regarded as a model of
the attachement of a metal carbonyl probe to cysteine-contaming peptides.
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(1) maleimide-diisopropylamine -hv; (i) L-cysteine ethyl ester hydrochloride
Complex 1 was obtained in 79% yicld by #lumination with visible light of (n3-CsH;)Fe(CO),1, maleimide

and diisopropylamine in benzene.4 The low frequency of v (CO imide) and relstively high v (C=O) stretching
frequencies observed in the IR spectrum of 1 suggest strongly polar character of the iron-nitrogen bond
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(Fe®*-N8),5 The increase of the electron demsity at maleimidato ligand is expected to reduce its reactivity
towards nucleophiles. Nevertheless, we have found that 1 reacts slowly (3 days at 35°C) with L-cysteine ethyl
ester hydrochloride to afford 2 in 80% isolated yield.¢ The complexity of the 200 MHz IH NMR spectrum of 2
suggests formation of a mixture of diastereoisomers (resulting from creation of a chirality center at
the succinimide ring). In the same way 1 reacts with glutathione in water, The resulting organometallic
tripeptide was characterized by FAB-MS, IR and 1H NMR.

Substituted maleimides have found numerous applications as spin-labels’ and luminescent labels3-?
Similarly, 1 may be regarded as a metal carbonyl label for biomolecules contaming
HS groups. This label and the labelled cysteine and glutathione are quite stable in aerated aqueous solutions (no
decomposition within 24h at r.t.). A detailed study of the chemical reactivity of 1 towards thiols (including
cysteine-containing peptides) is currently under way in our laboratory.
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