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Figure S1. Panel (a) shows the bond length evolution of the Be-Be dimer that is capping one side
of the distorted ring boron along with the IRC of the chiral Be4 B8 cluster. Panel (b) shows the
evolution of distance between the two dimers that are capping the distorted ring boron along with
the IRC of the chiral Be4 B8 cluster. In panel (a), the minimum Be-Be bond length is located at TS
state with a value of 1.9416 A, and the maximum value is 1.9862 A that corresponds to one of the
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putative global minima. The largest rate of decreasing/increasing bond length of Be-Be dimer is
happening when the reaction start/end, before or after the maximum force point. (see video IRC).
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Figure S2. Panel (a) shows the bond length evolution of the B-B bond length along with the IRC of
the chiral to achiral Be4B8 cluster. Panel (b) shows the evolution of distance between the two di-
mers that are capping the distorted ring boron along the IRC of the chiral to achiral BesBs cluster.

Figure S3. We show a straight line in the blue dashed line overlapping the energy barrier for enan-
tiomers in the temperature range 200 to 740 K.
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Figure S4. Probability occurrence of each isomer computed employing TSPP functional with the
def2TZVP basis set, taking into account version three of Grimme’s dispersion as it is implemented
in Gaussian code. The relative energies between two isomers vary considerably with the func-
tional use. This will affect the temperature-dependent Boltzmann factors computed for each iso-
mer and, therefore, the relative population change, as shown in Figure. Employing TPSS func-
tional, the TSS point is located at 542 K on a temperature scale compared with the Tss point located
at 739 K found employing PBEO functional.

Figure S5. We show a comparison between IR Harmonic vs. IR Anharmonic spectra. IR-Harmonic
spectrum was scaled by 0.96 to overlap the IR Anharmonic spectrum. The full width at half maxi-
mum (FWHM) employed is 20cm™.
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B -1.302324000000 0.094462000000 -1.381693000000

12

2.403325000 cluster_0008.out

Be 1.331477000000 -1.048647000000 1.048028000000

Be -0.549187000000 0.000009000000 1.135133000000

B -0.113798000000 -1.702898000000 -0.146321000000

B -1.616633000000 1.395580000000 0.016192000000

B -2.270990000000 0.000025000000 0.111955000000

B -1.616712000000 -1.395551000000 0.016052000000

Be 1.331425000000 1.047987000000 1.048446000000

Be -0.641371000000 -0.000023000000 -0.997149000000

B 1.148833000000 -0.895328000000 -0.779258000000

B 2.256135000000 -0.000009000000 -0.080882000000
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B -0.508784000000 -1.708828000000 0.741523000000



Molecules 2021, 26, 3953

12

4.722565000 cluster 0013.out

B 0.059240000000 1.766146000000 -0.000260000000

B -1.119754000000 -0.905597000000 -0.828650000000

B -2.254108000000 -0.142411000000 0.000626000000

B 2.274332000000 0.051830000000 -0.000386000000
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B 1.376071000000 -1.292182000000 -0.179756000000

B -2.030013000000 0.135795000000 -0.480628000000

Be -1.153264000000 0.122468000000 1.201188000000

Be 0.000087000000 0.176750000000 -0.768636000000

Be 1.153201000000 0.121392000000 1.201216000000

B -1.456574000000 1.503183000000 -0.131881000000

B 0.001126000000 2.025999000000 0.032664000000
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B 1.458280000000 1.501672000000 -0.131828000000
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B 1.862077000000 0.984996000000 -0.332089000000
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Be 0.000289000000 0.308751000000 -0.830512000000
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B 0.778441000000 1.816072000000 0.365500000000

B -0.775435000000 1.817106000000 0.365598000000
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B 2.088103000000 -0.700264000000 0.173432000000

Be -0.851058000000 1.630913000000 0.687801000000

Be -0.915176000000 0.610588000000 -1.082292000000

B 0.658956000000 1.516682000000 -0.436342000000

B -2.021939000000 -0.785016000000 -0.403273000000
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Be -0.990017000000 -0.462802000000 1.193256000000

B -2.258953000000 0.573447000000 0.229924000000

B -0.557266000000 -1.404806000000 -0.500510000000

B 2.045475000000 0.805057000000 -0.278216000000
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Be -0.878149000000 0.367822000000 1.209776000000

B -0.768782000000 -1.526024000000 0.379145000000

B -0.779324000000 -0.196292000000 -0.770992000000

B -2.088103000000 -0.700263000000 0.173432000000

Be 0.851059000000 1.630913000000 0.687801000000

Be 0.915176000000 0.610588000000 -1.082292000000

B -0.658955000000 1.516682000000 -0.436342000000

B 2.021939000000 -0.785017000000 -0.403273000000

Be 0.990017000000 -0.462802000000 1.193256000000

B 2.258953000000 0.573446000000 0.229924000000

B 0.557266000000 -1.404806000000 -0.500510000000

B -2.045475000000 0.805058000000 -0.278216000000
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8.007527500 cluster_0019.out

Be 0.937839000000 -0.461077000000 -1.149365000000

Be 0.660153000000 1.626387000000 -0.715075000000

B 2.169455000000 0.665689000000 -0.319997000000

B -0.649467000000 -1.510307000000 -0.364437000000

B -0.777048000000 0.223600000000 -0.820156000000

B 0.703991000000 -1.384969000000 0.537302000000
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2.115532000000 -0.694855000000 0.356286000000

-0.878152000000 -0.334892000000 1.151016000000

0.917148000000 0.717311000000 1.086115000000

-0.757556000000 1.512408000000 0.457377000000

-2.082007000000 0.732810000000 0.148087000000

-2.032491000000 -0.782559000000 -0.292615000000
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Be

Be

Be

B

B

B

12

-0.937839000000 -0.461077000000 -1.149365000000

-0.660153000000 1.626387000000 -0.715075000000

-2.169455000000 0.665689000000 -0.319997000000

0.649467000000 -1.510307000000 -0.364437000000

0.777048000000 0.223600000000 -0.820156000000

-0.703991000000 -1.384969000000 0.537302000000

-2.115532000000 -0.694855000000 0.356286000000

0.878152000000 -0.334892000000 1.151016000000

-0.917148000000 0.717311000000 1.086115000000

0.757556000000 1.512408000000 0.457377000000

2.082007000000 0.732810000000 0.148087000000

2.032491000000 -0.782559000000 -0.292615000000

9.165265000 cluster_0021.out

B

B

-0.682366000000 -1.634716000000 -0.241046000000

-1.832843000000 -0.709594000000 -0.747680000000

Be 0.006199000000 0.247296000000 -0.796127000000

B

0.196319000000 -1.444815000000 1.087095000000
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Be 1.316793000000 -0.029415000000 1.029456000000

B 1.059454000000 -1.482850000000 -0.250268000000

B -1.009864000000 1.722706000000 0.278839000000

B 1.789309000000 1.217850000000 -0.325538000000

B -2.009766000000 0.773636000000 -0.389353000000

Be 2.234425000000 -0.352985000000 -0.953170000000

Be -1.132850000000 -0.221603000000 1.053560000000

B 0.550104000000 1.843149000000 0.320976000000

12

9.165265000 cluster_0020.out

B -0.682364000000 -1.634717000000 0.241046000000

B -1.832842000000 -0.709596000000 0.747680000000

Be 0.006199000000 0.247296000000 0.796127000000

B 0.196320000000 -1.444815000000 -1.087095000000

Be 1.316793000000 -0.029414000000 -1.029456000000

B 1.059455000000 -1.482849000000 0.250268000000

B -1.009866000000 1.722705000000 -0.278839000000

B 1.789308000000 1.217852000000 0.325538000000

B -2.009767000000 0.773634000000 0.389353000000

Be 2.234425000000 -0.352983000000 0.953170000000

Be -1.132850000000 -0.221604000000 -1.053560000000

B 0.550102000000 1.843150000000 -0.320976000000

12

9.201032500 cluster_0022.out

B 0.420735000000 -1.010176000000 1.305320000000

B 0.420735000000 1.871253000000 0.783131000000
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Be -1.371267000000 -0.601739000000 1.160674000000

Be 1.080577000000 0.317060000000 0.000000000000

B 0.420735000000 -1.010176000000 -1.305320000000

B -0.089080000000 0.629982000000 -1.611027000000

Be -1.124461000000 1.125902000000 0.000000000000

B -0.454293000000 -1.659055000000 0.000000000000

B 1.178649000000 -1.514652000000 0.000000000000

Be -1.371267000000 -0.601739000000 -1.160674000000

B -0.089080000000 0.629982000000 1.611027000000

B 0.420735000000 1.871253000000 -0.783131000000
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