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Figure S1. (Color online) shows the RTIno factor as a function of temperature and for different symmetry numbers. For
our optimized low-energy isomers with C2 symmetry, the symmetry number is 2, so the Gibbs free energy at 298.15 K
with and without symmetry will differ by 0.41 kcal/mol regardless of the DFT method.
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Figure S2a. (Color online) Figure (a) shows the energy profile of a chemical reaction (route A) with two symmetric tran-
sition states (TS1, TS2) and one intermediate (Int) for the interconversion between the lowest energy P and M enantio-
mers.
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Figure S2b. (Color online) Figure (a) shows the energy profile of a chemical reaction (route B) with two symmetric tran-
sition states (TS1, TS2) and one intermediate (Int) for the interconversion between the lowest energy P and M enantio-
mers.
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Figure S3. (Color online) Probability of occurrence or thermal population for all isomers at temperatures ranging from
20 to 1500 K computed with DFT functionals: (a) B3SPW91; (b) TPSS; (c) PBE; (d) BP86. The influence of functional over
the thermal population is not significant. The red and black solid lines depict the probability occurrence of the putative
chiral global minimum with symmetry Ci and strongly dominate at room temperature. The bulk melting temperature of
copper is 1358 K; thus, our results below this temperature are consistent and describe correctly the Cuis system.

XYZ atomic coordinates
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0.000000000

Cu -0.990009000000 0.202990000000 0.910273000000
Cu 0.989148000000 0.203204000000 -0.910494000000
Cu 1.307754000000 0.817211000000 1.506707000000
Cu -0.756524000000 -1.521352000000 -1.012184000000
Cu -2.995439000000 -0.494575000000 -0.267184000000
Cu -0.000551000000 2.308713000000 -0.000120000000
Cu 1.705678000000 -2.128579000000 -1.124758000000
Cu 2.995766000000 -0.493776000000 0.267529000000
Cu 0.756822000000 -1.521006000000 1.012214000000
Cu -1.308834000000 0.816218000000 -1.506262000000
Cu -1.705107000000 -2.129263000000 1.124856000000
Cu 2.516484000000 1.969366000000 -0.285914000000
Cu -2.515188000000 1.970848000000 0.285338000000



Cu

Cu

2.996448000000
0.001667000000
-2.995952000000
-1.306808000000
-1.705730000000
-0.758682000000
1.703409000000
-0.990301000000
0.988794000000
0.757650000000
1.307287000000
-2.516824000000
2.519042000000

0.000000000000
0.000000000000
-1.995454000000
1.256550000000
2.225189000000
0.000000000000
-0.329078000000
-2.225189000000
-1.256550000000
1.995454000000
0.329078000000
-1.493610000000
1.493610000000

2.223762000000
0.000000000000
-2.223762000000
-1.994460000000
-0.319078000000
-1.256256000000
0.319078000000
0.000000000000
0.000000000000

-0.496001000000
2.310547000000
-0.494433000000
0.815254000000
-2.124433000000
-1.523652000000
-2.124451000000
0.204731000000
0.203684000000
-1.522732000000
0.814164000000
1.970263000000
1.967060000000

1.344973000000
-1.344973000000
0.058043000000
-0.129438000000
2.023127000000
0.000000000000
-2.016616000000
-2.023127000000
0.129438000000
-0.058043000000
2.016616000000
-2.046117000000
2.046117000000

-2.025867000000
0.000000000000
2.025867000000
-0.056469000000
2.020862000000
-0.123944000000

-2.020862000000
1.343180000000

-1.343180000000

-0.267592000000
0.000676000000
0.269213000000
1.507348000000
-1.131339000000
1.008973000000
1.131525000000
-0.908935000000
0.907576000000
-1.009666000000
-1.507737000000
-0.282984000000
0.282942000000

0.202955000000
0.202955000000
0.817297000000
-1.520715000000
-0.494441000000
2.309851000000
-2.128802000000
-0.494441000000
-1.520715000000
0.817297000000
-2.128802000000
1.968780000000
1.968780000000

-0.495217000000
2.310547000000
-0.495217000000
0.814709000000
-2.124442000000
-1.523192000000
-2.124442000000
0.204207000000
0.204207000000



1.256256000000
1.994460000000
-1.494157000000
1.494157000000

1.498297000000
1.003341000000
-0.138045000000
-0.138045000000
-1.225346000000
-0.900082000000
1.137299000000
-0.996810000000
-0.265552000000
0.123475000000
0.123475000000
1.003341000000
-1.225346000000

-2.672360000000
-3.399266000000
2.453641000000
2.955873000000
-1.314926000000
2.191817000000
-0.290915000000
1.169953000000
0.922863000000
-1.333031000000
0.717221000000
-1.548008000000
0.147137000000

0.123944000000
0.056469000000
2.046351000000
-2.046351000000

1.657328000000
-0.375964000000
-2.403407000000
-2.403407000000
-0.173883000000

1.025489000000
-2.548857000000
-1.431609000000

3.375491000000

1.914332000000

1.914332000000
-0.375964000000
-0.173883000000

1.778684000000
-0.537869000000
-2.035844000000
0.155715000000

0.387596000000
2.289492000000

2.041620000000
0.094376000000
1.295301000000
-0.173969000000
-1.131205000000
-2.024378000000
-2.139519000000

-1.523192000000
0.814709000000
1.968662000000
1.968662000000

0.000000000000
1.253814000000
-2.119815000000
2.119815000000
-2.147529000000
0.000000000000
0.000000000000
0.000000000000
0.000000000000
-2.038291000000
2.038291000000
-1.253814000000
2.147529000000

-0.271124000000
0.118950000000
-0.344120000000
0.606246000000
1.216907000000

-0.506953000000

-0.611068000000

-1.027696000000

1.344417000000

-1.163374000000
1.124371000000
0.624325000000

-1.110881000000



