Table S1. Total energies (Er,, Hartree, calculated at the B3LYP/6-31G(d) level of theory for
protonated Leu-enkephalin and at the B3LYP/6-31+G(d,p) level of theory for b, and ay) of
structures discussed in the manuscript. Eto of the YGGF,,, B, C, and E structures were given
in Ref. 44.

Protonated Leu-enkephalin

B -1890.242063
C -1890.242640
b; YGGF
D -1448.447700
B’ -1448.449953
C -1448.446003
E -1448.446316
ay YGGF
B -1335.105136
C -1335.104492
D -1335.100753
E -1335.097088
F -1335.109536
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Figure S1. N-terminal amine and C-terminal oxazolone protonated GGFY oxa, GFY Goyx,, and
FYGGx, structures. Relative energies (Ege)) are calculated with respect to the N-terminal NH,
protonated Y GGF,.
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Figure S2. (A) Cyclic ay, structures D_Phe and L._Phe. (B) IR photodepletion spectrum of the
fragment ion ay,, compared to the calculated spectra (bold lines) for D_Phe (blue line) and L-

Phe (red line).
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