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Figure Captions

Figure S1. IRMPD spectra of the [(Arg-H)PtCl,] and [(Arg)PtCl,+Na]" complexes in the fingerprint region

measured under variable attenuation of the FEL.
Figure S2. Binding modes of Arg to the Pt center of the [(Arg—H)PtCl,] complex and the designated nomenclature.

Figure S3. Binding modes of Arg to the Pt center with possible sodium binding modes of the [(Arg)PtCl,+Na]"

complex and the designated nomenclature.

Figure S4. Stable low-energy conformers of the [(Arg—H)PtCl,] complex and their relative Gibbs energies at 298 K
calculated at BALYP/mDZP/def2-TZVP level of theory. Structures are classified by the Arg binding mode to Pt.

Figure S5. Stable low-energy conformers of the [(Arg)PtCl,+Na]" complex and their relative Gibbs energies at 298
K calculated at B3ALYP/mDZP/def2-TZVP level of theory. Structures are classified by the Arg binding mode to Pt.

Figure S6. Comparison of the experimental IRMPD spectrum of [(Arg—H)PtCl,] with theoretical IR spectra
predicted for select NN binding conformers along with their optimized structures and relative Gibbs energies

computed at BALYP/mDZP/def2-TZVP level of theory at 298 K. Misaligned IR features are highlighted in red.

Figure S7. Comparison of the experimental IRMPD spectrum of [(Arg—H)PtCl,] with theoretical IR spectra
predicted for select NO™ binding conformers along with their optimized structures and relative Gibbs energies

computed at BALYP/mDZP/def2-TZVP level of theory at 298 K. Misaligned IR features are highlighted in red.
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Figure S8. Comparison of the experimental IRMPD spectrum of [(Arg—H)PtCl,] with theoretical IR spectra
predicted for select NJO™ binding conformers along with their optimized structures and relative Gibbs energies

computed at BALYP/mDZP/def2-TZVP level of theory at 298 K. Misaligned IR features are highlighted in red.

Figure S9. Comparison of the experimental IRMPD spectrum of [(Arg—H)PtCl,] with theoretical IR spectra
predicted for select OO  binding conformers along with their optimized structures and relative Gibbs energies

computed at BALYP/mDZP/def2-TZVP level of theory at 298 K. Misaligned IR features are highlighted in red.

Figure S10. Comparison of the experimental IRMPD spectrum of [(Arg—H)PtCl,]” with theoretical IR spectra
predicted for select conformers with other side chain binding modes along with their optimized structures and
relative Gibbs energies computed at BALYP/mDZP/def2-TZVP level of theory at 298 K. Misaligned IR features are
highlighted in red.

Figure S11. Comparison of the experimental IRMPD spectrum of [(Arg)PtCl,+Na]" with theoretical IR spectra
predicted for select NN binding conformers along with their optimized structures and relative Gibbs energies

computed at BALYP/mDZP/def2-TZVP level of theory at 298 K. Misaligned IR features are highlighted in red.

Figure S12. Comparison of the experimental IRMPD spectrum of [(Arg)PtCl,+Na]" with theoretical IR spectra
predicted for the NO™ binding conformers along with their optimized structures and relative Gibbs energies

computed at BALYP/mDZP/def2-TZVP level of theory at 298 K. Misaligned IR features are highlighted in red.

Figure S13. Comparison of the experimental IRMPD spectrum of [(Arg)PtCl,+Na]" with theoretical IR spectra
predicted for select NyO binding conformers along with their optimized structures and relative Gibbs energies

computed at BALYP/mDZP/def2-TZVP level of theory at 298 K. Misaligned IR features are highlighted in red.

Figure S14. Comparison of the experimental IRMPD spectrum of [(Arg)PtCl,+Na]" with theoretical IR spectra
predicted for select OO  binding conformers along with their optimized structures and relative Gibbs energies

computed at BALYP/mDZP/def2-TZVP level of theory at 298 K. Misaligned IR features are highlighted in red.

Figure S15. Comparison of the experimental IRMPD spectrum of [(Arg)PtCl,+Na]" with theoretical IR spectra
predicted for select conformers with other side chain binding modes along with their optimized structures and
relative Gibbs energies computed at BALYP/mDZP/def2-TZVP level of theory at 298 K. Misaligned IR features are
highlighted in red.
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