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High Resolution mass analysis
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Anharmonic frequencies calculated at the
B3LYP/6-311+G** level are reported unscaled.
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Both OH and imidazole NH stretching modes have been assayed at fixed photon energy, but varying the irradiation
time. Both decaying curves show a mono-exponential trend followed by a plateau. The undissociated fractions were

+

correlated to the percentage of isomers which don’t present the vibrational mode activated at the assayed frequency.

cis-[PtCl(NH3)2(histidine)]

Cisplatin cis-[PtCl2(NH3)2] is a widely used antineoplastic drug whose activity is related to interaction with DNA leading to disruption of transcription and finally cell death.1 The interaction of the
drug with peptides and proteins is recognized as an overlooked topic2 considering the scarce effort devoted in understanding it despite its importance in cisplatin metabolism and distribution.
Cisplatin has to be activated by aquation, the substitution of a chloride with water, leading to a positively charged species which undergoes subsequent substitution with biological nucleophiles
and the release of water. We report the first molecular characterization of the primary complexes generated with aminoacids like histidine3 and methionine4 using MS and
MS-based techniques. The combination of IR multiple photon dissociation spectroscopy, theoretical calculations and finally IRMPD kinetics has allowed us to obtain a
qualiquantitative representation of the conformational variability of the sampled ions.

IRMPD spectroscopy of trans-[PtCl(NH3)2(Met)]+
In order to evaluate at a molecular level the
differences shown by the IRMPD spectra of the
cis and trans isomers, we assayed using IRMPD
kinetics the band at 3440 cm-1 consistent with

cis/trans-[PtCl(NH3)2(methionine)]

+

Calculated anharmonic and unscaled IR spectra for trans-[PtCl(NH3)2Met]+ isomers. The experimental IRMPD spectrum
is plotted in the background (in pale magenta).
The optimized structures of the selected isomers are also reported, together with relative free energies and enthalpies (in
italics) at 298 K.

the unperturbed NH2 stretching which is specific
of the S-bound isomers.
The differences observed between the two

Ion mobility profiles (top figure) and IRMPD spectra (bottom figure) are
reported for both cis– and trans-[PtCl(NH3)2(Met)]+.

dissociation kinetics (reported above) permitted
to estimate the proportion of S- and N- platinum

Despite the expected high structural similarity between the two
assayed species, the drift time of the trans isomer is slightly shorter
than the cis isomer one suggesting the former to have a somewhat
tighter structure.

coordination to methionine assessing the greater
importance

of
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platination
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complexes generated from transplatin (more
than 50%) in comparison with its negligible
presence in the cisplatin– generated complex.
IRMPD spectroscopy of cis-[PtCl(NH3)2(Met)]+

Calculations were made using
B3LYP and 6-311++G(2df,pd) for
the light atoms. The
pseudopotential LANL2TZ-f was
adopted for Pt and the 6-311++G
(3df) basis set for the S atom.

In addition, the IRMPD spectra show a few notable differences in
particular regarding the intensity of the bands attributable to the
asymmetric stretching of the α NH2 group and the OH bending. Both
are highlighted in the figure below.

Calculated anharmonic and
unscaled IR spectra for cis[PtCl(NH3)2Met]+ isomers.
The experimental IRMPD
spectrum is plotted in the
background
(in
pale
magenta).
The optimized structures of
the selected isomers are
reported on the left together
with relative free energies
and enthalpies (in italics) at
298 K.
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