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Preamble. The weight, w;, of a given conformer with a Gibbs free energy AG? (in kJ mol™!)
in an ensemble of N conformers {AG?|0 < i < N} and within a Maxwell-Boltzmann (MB)
statistic, is computed as:

(1)

J
where T is the temperature (in K) and R the gas constant (8.3145Jmol™! K=!). The corre-
sponding population, F;, for conformer i is given by P, = 100 w;.

S1 Geometrical parameters

Tar TN . s
N cS
1 '\ll\/o ‘g ° o
AGY P g, 05 05 B3t BLAs
C
1 00 492 112.5 -179.9 -151.2 -95.2 0.147
2 2.0 217 112.8 (10.3) 16.1 (-164.0) 150.7 (-58.2) 95.8 (-169.0) 0.150
3 3.0 14.7 1126 (+0.1) -177.2 (+2.6) -31.0 (+120.2) -94.1 (+1.2) 0.147
4 54 55 1121 (-0.4) 104 (-169.7) 31.3 (-177.6) -95.5 (-0.3)  0.150
5 59 45 112.0 (-0.5)  179.4 (-0.7) -152.1 (-0.9) -1.4 (+93.9) 0.146
6 7.8 21 1121 (-0.5)  -177.9 (12.0) -32.4 (+118.7) 0.6 (+94.6) 0.147
7 94 1.1 1122 (-0.3)  11.4 (-168.7) 33.2 (-175.6) -1.0 (+94.2) 0.149
8 94 11 1121 (-04) 159 (-164.2) 150.4 (-58.5) 0.7 (+95.9) 0.149
(@)

1 0.0 546 2.5 -179.1 156.6 -95.5 0.062
2 2.7 187 32 (10.7)  -178.9 (10.1) -24.5 (+179.0) 952(+0 2)  0.062
3 3.2 151 2.4 (-0.1) 178.8 (-2.1)  -162.6 (+40.8) -3.0 (+92.5) 0.056
463 42 27(+02)  -1.6 (1177.5) -154.6 (+48.8) -93.5 (12.0) 0.065
5 7.6 2.5 -162.2 (-164.7) -177.0 (+2.1) 156.6 (-0.0) -94.7 (+0.7) 0.062
6 84 19 18 (-0.7) 1.8 (1177.3) 25.5 (-131.1)  95.3 (-169.2) 0.064
7 88 1.5 1.9 (-0.6) 2 (1179.3) 159.2 (12.7) 1.1 (196.6) 0.059
8 10.0 1.0 -161.2 (-163.7) -178.9 (10.1) 25.3 (-131.2) 96.5 (-168.0) 0.063
9 12.0 0.4 -163.1 (-165.6) -176.8 (+2.3) 162.7 (16.1) 3.2 (+98.6)  0.056

Table S1: Thermochemical and geometrical features of the different conformers of compound 1,
as evaluated at the wB97X-D/6-311G(d)/IEF-PCM (acetonitrile) level of theory: relative Gibbs
free energy (AG?, kJ mol™!), corresponding MB population (P, %) at 298.15 K, torsional angles
(0, °, with the relative difference with respect to the most stable conformer in parentheses) and
bond length alternation (BLA, A).
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S2 NLO properties

C O
Static  1907nm 1300nm 1064 nm Static 1907nm 1300 nm 1064 nm
1 4 (4.11) 0.3 (3.86) 0.3 (3.67) 0.3 (3.46) 17.1 (4.80) 14.2 (4.88) 24.0 (4.93) 50.0 (4.97)
2 1 (1.70) 0.1 (2.00) 0.1 (2.61) 0.2 (3.13) 16.0 (4.83) 13.1 (4.90) 21.9 (4.95) 45.3 (4.97)
3 (4 97) 0.4 (4.59) 0.5 (4.56) 0.5 (4.49) 34.7 (4.88) 29.8 (4.94) 60.1 (4.97) 211.4 (4.97)
4 A4 (3.52) 0.3 (3.49) 0.3 (3.54) 0.4 (3.57) 18.1 (4.82) 15.1 (4.89) 26.0 (4.95) 55.7 (5.00)
5 6 (5.21) 2.1 (5.24) 2.7 (5.22) 3.6 (5.20) 16.7 (4.88) 13.9 (4.93) 23.2 (4.97) 47.2 (5.00)
6 2 (5.82) 1.8 (5.74) 2.3 (5.65) 3.0 (5.55) 17.7 (4.84) 14.6 (4.90) 25.1 (4.96) 53.7 (5.00)
7 (5 27) 1.6 (5.23) 2.1 (5.23) 2.7 (5.22) 36.3 (4.88) 31.6 (4.94) 65.1 (4.98) 238.6 (5.02)
8 3(4.91) 1.9 (4.97) 2.5 (5.00) 3.2 (5.03) 15.3 (4.94) 12.6 (4.97) 21.0 (4.99) 42.1 (5.01)
9 33.5 (4.92) 28.8 (4.96) 57.2 (4.99) 189.2 (5.00)
Avg. 0.5 (3.78) 0.4 (3.67) 0.5 (3.71) 0.6 (3.71) 20.0 (4.82) 16.7 (4.89) 29.9 (4.94) 77.3 (4.97)

Table S13: Computed static and dynamic first hyperpolarizabilities (Bggs in 10%a.u., DR in
parentheses) for the different conformers of compound 1, as evaluated at the TDDFT /MO06-
2X/6-311+G(d)/IEF-PCM (acetonitrile) level of approximation. The last line contains aver-
aged values using the MB population at 298.15 K as calculated at the wB97X-D/6-311G(d) /IEF-

PCM (acetonitrile) level of theory.

(a) C: Buprs = 0.3 (3.86), sc=5 x 1073

Figure SI1:

(b) O: Brps = 14.2 (4.88), sc=10*

USR (together with Bgrs [10%a.u., DR in parentheses| and scaling factor [sc,

A au.71]) of the dynamic (A = 1907nm) f tensor of the most stable conformers of each form of
1, as evaluated at the TDDFT /M06-2X/6-311+G(d) /IEF-PCM (acetonitrile) level of approx-

imation.
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Figure S9: Correlation (in dashed red) between experimental first maximum absorption ener-
gies (AE,4., €V) and calculated first vertical transition energies (AE,.), as evaluated at the
TDDFT/M06-2X/6-311+G(d)/IEF-PCM (acetonitrile) level of approximation. This includes
compounds 1 (experimental values from Ref. [1], for R=Me, calculated values for R=H recom-
puted from our conformers), 2a and 2e (experimental and calculated values from Ref. [2]), and
3a-3b (experimental and calculated values from Ref. [3]). The dashed black line represents
perfect agreement.
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