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Figure S1. Fragments of acetonitrile desorption rate at 0.5 K/s heating rate. TPR spectra at the
top left corner shows L-Asp-4-'*C/Cu(100). TPR spectra at the top right corner shows L-Asp-
d7/Cu(100). TPR spectra at the bottom left corner shows L-Asp-2,3,3-d3/Cu(100). Bottom TPR
spectra at the bottom right corner shows L-Asp-'°N-2,3,3-d3/Cu(100). The signals are collected
at m/z = 38 (N=CC"), 39 (N=CCH", '>N=CC"), 40 (N=CCH,", N=CCD*, ’N=CCH"), 41
(N=CCH3, N=CCDH", 'N=CCH,", "N=CCD" ), 42 (N=CCDH,, N=CCD,", ""N=CCHj,

SN=CCDH"), 43 (N=CCD>H, "N= CCDH>, ’N=CCD>"), and 45 ('*’N=CCD3).
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Figure S2. Fragments of acetonitrile desorption rate at isothermal temperature. TPR spectra at
the top left corner shows L-Asp-4->C/Cu(100). TPR spectra at the top right corner shows L-
Asp-d7/Cu(100). TPR spectra at the bottom left corner shows L-Asp-2,3,3-d3/Cu(100). Bottom
TPR spectra at the bottom right corner shows L-Asp-'>N-2,3,3-d3/Cu(100). The signals are
collected at m/z=38 (N=CC"), 39 (N=CCH", "'N=CC"), 40 (N=CCH,", N=CCD", "N=CCH"),
41 (N=CCH3, N=CCDH", "'N=CCH,", "'N=CCD"), 42 (N=CCDH,, N=CCD,", "N=CCH3,

ISN=CCDH"), 43 (N=CCD;H, '’N= CCDH,, SN=CCD,"), and 45 ('"'N=CCDs). Isothermal

temperature is 480 K.
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Figure S3. (a) Measured *CO; desorption rate during L-Asp-4-'C decomposition on Cu(100)

at 6=0.02-0.47. (Right) Peak temperature of *CO, (m/z=45), CO, (m/z=44), and N=CCHj3

(m/z=41) with increasing coverages of Asp on Cu(100).

For decomposition products of Asp,

peak temperature decreases over the coverage range 0.02 < 6 < 0.22, then increases with

increasing coverages of Asp.



