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I. Energetic and structural parameters in vacuum and in acetonitrile
(ACN).

TABLE S1. Energetic and geometrical parameters for both the ground state Sp and the
excited state S;(opt) of the different OF conformers and CF isomer computed at the ®B97x/6-
31+G(d) level of theory (vacuum). AE is the relative electronic energy difference taking the
most stable system as reference, AG the relative Gibbs free energy and p the dipole moment.
The dihedral angles (&, &) and (¢, ¢,) are defined in Scheme 1 and Rcc is the distance
between the reactive carbon atoms (3 and 3’ in Scheme 1).

AE AE AG Rcc
D

(eV)  (kcal/mol) (kcal/mol) (D) (1, &) (@1, ¢2) (A)

AP1 0.000 0.0 0.0 7.4 (45.9,46.0) (164.4,-174.3) 3.576

:@ OF p2 0.069 1.6 1.5 7.0 (48.3,-143.4) (157.0,-171.5) 4.386
©

z AP3 0.120 2.8 1.8 6.5 (152.0,106.2) (-160.0,167.1) 5.384
c

3 |cF 0.723 16.7 19.4 9.1 (5.0,3.7) (-172.7,-151.8)  1.550
G

TS 2.583 59.5 58.0 8.2 (18.1,17.4) (-174.4,159.1) 2.084

= AP1 3.411 78.6 78.8 10.5 (23.6,22.7) (177.9,150.7) 2.816
Q.
o

s |OF P2 | 3424 789 77.7 9.7 (24.1,-160.1) (176.8,143.8)  4.351
(V]
1]

& AP3 | 3465  79.9 77.9 8.9 (161.4,171.5)  (-140.5,-161.5)  5.805
(]

5 CF 3.438 79.2 79.6 8.9 (14.3,13.6) (-172.7,161.5) 1.737

TABLE S2. Energetic and geometrical parameters for both the ground state So and the
excited state S;(opt) of the different OF conformers and CF isomer computed at the
PCM(ACN)-oB97x/6-31+G(d) level of theory. See Table S1 for more details.

AE AE AG Rcc
D

(V) (kcal/mol) (kcal/mol) M) (&1, &2) (@1, ¢) (A)

AP1 0.000 0.0 0.0 8.7 (45.7,45.7) (165.5,-175.8) 3.583

3 OF P2 0.072 1.7 1.5 8.1 (-143.2, 48.2) (157.2,-172.2) 4.382
©

:‘; AP3 0.129 3.0 2.7 7.5 (151.7,106.1) (167.9,-160.3) 5.380
c

3 |cF 0.684 15.8 23.0 10.9 (5.0,3.9) (152.2,-172.8)  1.551
(U]

TS 2.556 58.9 57.6 10.8 (17.9,17.3) (-175.6,159.5)  2.092
= AP1 3.208 73.9 75.3 12.8 (22.4,23.3) (149.4,173.0) 3.045
[« X
o
& |oF P2 3.162 72.9 70.3 11.8 (23.0,-161.8) (141.7,174.2) 4.455
5
g AP3 3.176 73.2 70.9 10.7 (162.1,172.1) (-139.7,-160.5) 5.863
P
2 |cF 3.276 75.5 Denis 11.7 (13.2,12.9) (-173.5,163.1)  1.672




Electronic Supplementary Material (ESI) for Physical Chemistry Chemical Physics
This journal is © The Owner Societies 2013

Il. Structural parameters in vacuum and comparison with RX data

TABLE S3. Selected geometrical parameters obtained through X Ray diffraction

experiments and calculated at the ®B97X/6-31+G(d) level in vacuum. The distances are
in A and the dihedral angles in degrees. The atom numbering is given in Scheme 1.

. Calc/Exp. C_alc/ =0
Distances Exp. Calc. difference le_fezence
in %

C1l-C2 1.741 1.740 -0.001 -0.054
C2-C3 1.373 1.374 0.001 0.046
C3-C4 1.420 1.432 0.012 0.815
C4-C5 1.356 1.364 0.008 0.572
C5-C1 1.726 1.724 -0.001 -0.078
C2-C6 1.454 1.461 0.007 0.511
c1-c2' 1.742 1.740 -0.002 -0.106
C2'-C3' 1.380 1.375 -0.005 -0.362
C3-C4' 1.423 1.431 0.008 0.564
C4'-C5' 1.357 1.364 0.007 0.528
C5'-C1' 1.721 1.724 0.003 0.170
C2'-C6' 1.455 1.463 0.008 0.544
C6-C6' 1.356 1.352 -0.004 -0.312
C3-C3' 3.569 3.576 0.008 0.215

Dihedral angle

C6-C6'-C2'-C3' 39.86 46.125 6.265 15.718

C6'-C6-C2-C3 42.847 46.024 3.177 7.415
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I11. Characterization of the transition states in Hexane

I11.1. Transition state connecting AP1 and P2
Representation of the imaginary vibrational mode (24i cm+)

Cartesian coordinates

C -2.96567000 -0.14703300 0.11883800
C -1.97882400 -1.33568600 -0.01697200
C -0.61038400 -0.69984000 0.03002100
C -0.68537600 0.62986900 -0.12999800
C -2.11585000 1.08415300 -0.29176900
F -2.18416700 -1.97270200 -1.20457700
F -2.16915300 -2.25199700 0.96223500
F -3.33473200 -0.02149400 1.41412600
F -4.07245600 -0.29434700 -0.62932200
F -2.41463400 2.16678500 0.46563800
F -2.38134800 1.41758400 -1.58624600
C 2.18942600 3.26386300 0.33110100
C 2.21692900 2.84360200 -0.96481800
S 0.91833800 2.47947300 1.20104100
C 1.21196700 1.87178400 -1.28915800
C 0.43614500 1.57949100 -0.20144800
C 2.63448700 -2.90740800 -0.15335700
C 2.33001600 -2.72075800 1.16166300
S 1.48939200 -2.10025200 -1.16623500
C 1.15865600 -1.92282100 1.38558200
C 0.60278800 -1.51449800 0.20513900
C 1.05730800 1.27666900 -2.65973400
H 0.22177400 0.57198900 -2.70789100
H 0.87730800 2.06123500 -3.40320200
H 1.96708100 0.74045600 -2.95286000
H 3.62202100 3.81247700 1.84760900
C 3.08664400 4.25973300 1.00319400
H 2.52203900 5.11893700 1.38086700
H 3.82745300 4.62804500 0.28754700
C 3.77642400 -3.68055600 -0.74228000
H 3.42192600 -4.50818300 -1.36607000
H 4.38952800 -4.09933100 0.06106400
H 4.41676300 -3.04350600 -1.36188400
c 0.63209000 -1.59413500 2.75346400
H 2.93905300 3.21302900 -1.68869100
H 2.92525300 -3.13991700 1.96904600
H -0.17744100 -0.85914200 2.71220100
H 0.24390100 -2.49260600 3.24653900
H 1.42740800 -1.18403700 3.38535400
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I11.2. Transition state connecting AP1 and AP3
Representation of the imaginary vibrational mode (20i cm+)

Cartesian coordinates
C
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I11.3. Transition state connecting AP3 and P2

T ID DT QD DT QDD OQODD DT OO0 n0QEEEEEE Q000

Representation of the imaginary vibrational mode (30i cm?)

Cartesian coordinates
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I11.4. Transition state connecting AP1 and CF

Representation of the imaginary vibrational mode (936i cm)

Cartesian coordinates
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0.74431 -1.19601 -3.26114
1.2528 0.85991 -2.71312
-0.94586 0.16094 -2.18472
-1.72951 -0.91832 -2.50094
-1.28817 1.14966 -3.04816
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IV. Frontier orbitals

AP1 P2

AP3 CF

Figure S1: Frontier orbitals computed at the PCM(hexane)mB97X/6-31+G(d) (Threshold: 0.02
a.u.). For each conformer top: LUMO, down: HOMO
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V. Characterization of the CF excited state minimum in Hexane

Cartesian coordinates
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V1. Spectroscopic parameters in Vacuum

TABLE S3: Theoretical 0-0 energies, Stokes shift, 7= and 27 in vacuum. All calculated
values were obtained at the PBE0/6-31+G(d) //owB97x/6-31+G(d) level of theory.

e A [0-0] ]Energy | Stokes shift
(nm) (nm) (nm) (eV)
AP1 342 590 415 1.53
P2 354 507 432 1.06
AP3 350 523 433 117
CF 430




