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Synthesis and characterisation of novel
platinum-based drug candidates
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Compound (±)-N,N-dimethyl-1-ferrocenylethylamine was used as starting material (Scheme 1). First, the primary amine 44444 was produced in three steps,5

whereupon the succinamic acid linker was attached to the amino functionality to produce compound 55555 (Scheme 1). Following, compound 55555 was reacted
with 5-(aminopropynyl)uridine 99999 resulting in compound 1010101010 (Scheme 2).6 Compounds 22222, 33333, 66666 and 1010101010 were  reacted with (1,5-cyclooctadiene)platinum(II)chloride,
[PtCl

2
(cod)], to produce the platinated compunds 11-1411-1411-1411-1411-14  (Scheme 3).

Scheme 1Scheme 1Scheme 1Scheme 1Scheme 1
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Compounds 1212121212 and 13 13 13 13 13 were further investigated by studying their reactivity towards L-cysteine and
L-methionine.7 In addition, compound 1414141414 was tested for its reactivity using DNA as target.6 In this
study, two types of oligomers were used, one containing the GG sequence, d(T

7
GGT

7
), and the

other containing the slightly more reactive phosphorothioate group d(T
6
p(S)T

6
).

Figure 3 shows selected HPLC chromatograms at differrent
reaction times illustrating the platination of d(T

6
p(S)T

6
). The

two diastereomers of the unplatinated oligonucleotides are eluting
at t

r
~8 and t

r
~9 min, and the product peaks start to elute

at t
r
~16 min. The inserted graph displays the fit of a single

exponential function to normalised, integrated peak areas
versus time for the unplatinated oligonucleotide. Reaction
conditions: [Pt(II)]=1.0×10-5 M, [d(T

6
p(S)T

6
)]=2.0×10-6 M,

[Na+]=10.0 mM.
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Cyclic voltammetry measurementsCyclic voltammetry measurementsCyclic voltammetry measurementsCyclic voltammetry measurementsCyclic voltammetry measurements
The CV of dppf contains two sets of redox reactions, those of the ferrocene moiety and those of the
phosphino groups. The CV of [PtCl

2
(dppf )] and compounds 11-1411-1411-1411-1411-14 contains only one set of redox

waves, with a considerably higher formal potential (E0’) in comparison with that of uncoordinated
dppf (E0’ = 390 mV vs dppf ).
Modification of the cyclopentadienyl ring resulted in an increased i

p,c
/i

p,a
 ratio, which probably depends

on the electron donating ability of the substituent. The three substituted compounds 1111111111, 1212121212 and 1313131313
showed no significant difference in electrochemical behaviour.
Voltammogram of complex 1414141414 showed that the peak current of the reduction wave of the ferrocene
moiety is larger then for the corresponding oxidation - the narrow shape and sweep rate dependance
suggest that the oxidised species might be adsorbed on the electrode whereas the reduced specie is
dissolved.

ConclusionsConclusionsConclusionsConclusionsConclusions
Compounds 1212121212 and 13 13 13 13 13 showed increased reactivity
towards L-cys and L-met compared to dppf and
cisplatin. The proposed mechanism involves
establishment of a hydrogen bond between the
substituent and the entering ligand, and subsequent
outer-sphere complex stabilisation. Compound 1414141414
showed reactivity similar to cisplatin towards selected
oligonucleotides.
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