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Figure 1S. Relative abundances of mass selected (a) Hypld€@rhypH+ ionsgg, m/z 132) to
afford daughter ion&, m/z 86) as a function of collision energy (certemassEcu/eV).
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Figure 2S. Photodissociation mass spectrum of protonatedt@S4-hydroxyproline (HypH ions
atm/z 132 before (a) and after (b) irradiation with OP®A IR frequency fixed at 3550 ¢m
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Figure 3S. Photodissociation mass spectrum of protonatedt&@st-hydroxyproline (hypH ions
atm/z 132 before (a) and after (b) irradiation withlOLFEL IR frequency fixed at 1770 ¢ém
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Figure 4S. Optimized structures and relative free energidsngol®, in parentheses) at 298 K of protonz
(2S,4R)-4-hydroxyproline (HypH conformersR-engo 1€, R-exo 1118, R-exo 1110, R-endo 118, R-endo 1€, R-endo
[11a, R-engo I 11 ¢, calculated at MP2/6-311+G** level of theory.
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Figure 5S. Optimized structures and relative free energdidsifol’, in parentheses) at 298 K of hyhtdnformersS-ego

IC, Srexo 1C, Srendo 1118, Srexo 118, Srendo 111D, Srexo 1€, Srexo 1112, Sendo 111C, Sex0 111C, calculated at MP2/811+G**
level of theory. Hydrogen bond lengths, marked agiard lines, are givenﬁn
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Figure 6S. Calculated IR spectra of protonated (2S,4R)-4rtwygproline (HypH) structures
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Figure 7S. Calculated IR spectra of protonated (2S,4R)-4etwygbroline (HypH) structuresR-
endo | 1C, R-endo 1118, R-endo I11C at the MP2/6-311+G** |evel.
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Figure 8S. Calculated IR spectra of protonated (2S,4S)-4-hyygpsmoline (hypH) structuresS-engo I C,
S-exo 1€, Srendo 1118, Srexo 118, Sendo |11 b at the MP2/6-311+G** level.
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Figure 9S. Calculated IR spectra of protonated (2S,4S)-4-hygpmline (hypH) structuresS-eo
l1C, Sexo 111@, Sendo 111 €, S-exo I 11 € @t the MP2/6-311+G** |evel.
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Figure 10S. Experimental IRMPD spectra of protonated (2S,4R\droxyproline (HypH) enlarged in th
higher frequency OH stretch region, showing albdaints.
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Figure 11S. Experimental IRMPD spectra of protonated (2S,48)droxyproline (hypH) enlarged in th
higher frequency OH stretch region, showing albdadints.



