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The synthesis of the first examples of diastereomerically pure
platinacycles having simultaneously a chiral carbon and a s[Pt–
C(sp2, ferrocene)] bond is described.

The synthesis and study of the potential applications of cycloplati-
nated compounds have attracted great interest in recent years.1–4

Most of the articles published so far are focused on complexes
having a s(Pt–Csp2, aryl), or to a lesser extent a s(Pt–Csp3) bond.
Platinacycles with a s(Pt–Csp2, ferrocene) bond are not com-
mon.5–9 Some authors have shown that chiral platinacycles can be
potentially useful in asymmetric catalytic processes.2 Although it is
well known that cyclometallation of N-donor ferrocenyl ligands is
expected to induce chirality, enantio- or diastereomerically pure
platinacycles with a s(Pt–Csp2,ferrocene) bond are really scarce.
Cycloplatination of [(h5-C5H5)Fe{(h5-C5H4)CH2NMe2}] (I) or
[(h5-C5H5)Fe{[(h5-C5H4)C(R1)NNR2}] (II) (with R1 = H, Me or
Ph and R2 = OH, (CH2)3NMe2 or phenyl groups) lead to the
enantiomers Rp and Sp.5–7 Ryabov et al.8 have reported that the
reaction of equimolar amounts of I and the enantiopure platinum(II)
sulfoxide: cis-[PtCl2{(SS)–S(O)Me(C6H4-4-Me)}2] produced the
two diastereomers [(Rp,SS) and (Sp,SS)] of [Pt{[(h5-
C5H3)CH2NMe2]Fe(h5-C5H5)}Cl(dmso)] [in a molar ratio (Rp,SS)/
(Sp,SS) = 1.3].

In the view of these findings and due to our present interest in
diastereomerically pure metallacycles derived from N-donor ferro-
cenyl ligands, we decided to use a different strategy to afford
platinacycles with s[Pt–Csp2, ferrocene] bonds based on the use of
ferrocene derivatives arising from II by incorporation of a
stereogenic carbon atom in the vicinity of the imine nitrogen. With
this aim we prepared the novel ferrocenyl Schiff bases (SC)-[(h5-
C5H5)Fe{(h5-C5H4)C(H)NNCH(R3)CH2OH}] {with R3 = Me (1a)
or CHMe2 (1b)} (Scheme 1) and studied their reactivity with cis-
[PtCl2(dmso)2]10 under different experimental conditions. Treat-
ment of 1a or 1b with cis-[PtCl2(dmso)2] and NaOAc (in a
1:Pt(II):OAc2 molar ratio = 1:1:2) in a toluene/methanol mixture
under reflux for 3 days, produced the two diastereomers of
[Pt{[(h5-C5H3)C(H)NN–CH(R3)CH2OH]Fe(h5-C5H5)}Cl(dmso)]
{with R3 = Me or CHMe2 (2,3a–b) Scheme 111} and small
amounts of ferrocenecarboxaldehyde (FcCHO) as a by-product.
In contrast with the results reported for the cycloplatination
of I,8 when the reactions were performed in the absence of

NaOAc, [Pt{(h5-C5H5)Fe{[(h5-C5H4)C(H)NN–CH(R3)CH2OH]}-
Cl2(dmso)], (4) {R3 = Me (4a) or CHMe2 (4b)} were isolated.

Although 4 can be partially transformed in the corresponding
platinacycles by treatment with the equimolar amount of NaOAc in
methanol or toluene under reflux, longer reaction periods were
required (t 4 6 days), the yields were smaller and FcCHO and cis-
[Pt{(h5-C5H5)Fe[(h5-C5H4)C(H)NNCH(R3)CH2O]Cl(dmso)], (5)
{R3 = Me (5a) or CHMe2 (5b)} were also isolated. Besides that,
when equimolar amounts of 1, cis-[PtCl2(dmso)2] and NaOAc were
refluxed in methanol, toluene (or mixtures of both) for different
reaction periods (from 6 h to 10 days), FcCHO and 2–5, were
obtained. The molar ratios 4:5 and 4:(2 and 3) decreased with time,
thus suggesting that 4 may be an intermediate product in the
formation of 2, 3 and 5.

Compound 3b has been characterised by X-ray diffraction12

(Fig. 1). In each molecule, the platinum atom is in a slightly
distorted square-planar environment and bond lengths involving
the platinum(II) are similar to those reported for related platina-
cycles.16 The distances C(12)–H(12)…Cl and C(18)–H(18)…Cl
suggest intramolecular C–H…Cl interactions. In the crystal the
molecules are associated by hydrogen bonds involving the C(3)–
H(3) bond and the O(2) atom of a proximal molecule thus leading
to a chain which stacks along the b-axis.

Due to the increasing interest on the electrochemical properties
of cycloplatinated complexes,5,17 we have also undertaken an
electrochemical study based on cyclic voltammetry for 1–3a,b.18

The formation of the s[Pt–C(sp2,ferrocene)] bond produces a shift
of the ferrocene-centred transition to more cathodic potentials in
good agreement with the results reported for [Pt{[(h5

-C5H3)C(Me)NNOH]Fe(h5-C5H5)}Cl(dmso)].5
The work presented here has allowed us to establish the best

experimental conditions required to prepare and isolate the
diastereomers [(2a,3a) and (2b,3b)] of [Pt{[(h5-C5H3)C(H)NN–
CH(R3)CH2OH]Fe(h5-C5H5)}Cl(dmso)] {R3 = Me or CHMe2}.
Besides their potential interest in homogeneous catalysis,2 they are
also useful precursors for the synthesis of other platinacycles
arising from 2–3a,b by ligand exchange reactions. In addition,
since it has been reported that [Pt{[(h5-C5H3)–CH2NMe2]Fe(h5-
C5H5)}Cl(dmso)],7 (in which the environment of the Pt(II) is very

† Electronic supplementary information (ESI) available: experimental
details. See http://www.rsc.org/suppdata/cc/b3/b315157c/

Scheme 1 cis-[PtCl2(dmso)2] and NaAcO (in a ligand:Pt(II):OAc2 molar
ratio of 1:1:2) in a toluene/methanol mixture under reflux for 3 days (see
text and reference 11).

Fig. 1 ORTEP plot of 3b. Selected bond lengths (in Å) and angles (deg.):
Pt–C(6) 2.018(11); Pt–N, 2.090(9); Pt–S, 2.2182(3); Pt–Cl, 1.380(3); C(6)–
Pt–N, 82.3(5); C(6)–Pt–S, 91.5(4); N–Pt–Cl, 92.6(3) and S–Pt–Cl,
93.57(11).
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similar to those of 2 and 3) exhibits antitumour activity, the
platinacycles presented here appear to be excellent candidates for
future studies in this area.

This work was supported by the Ministerio de Ciencia y
Tecnología, the Generalitat de Catalunya and FEDER funds.
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