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1 Ground state optimised structures (A)

RHF/6-31++G(3df3pd) | CHD [RHF/6-31++G(3d£.3pd) | PM

(1) Closed Sp(1A) (2) Planar Minimum Sy(1A)

RHF/6-31++G(3df3pd) | BCH RHF/6-31++G(3df,3pd)

(3) Bicyclohexane Sp(1A) (4) By-product Sp(1A)
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RHF/6-31++G(3df3pd) | T51 RHF/6-31++G(3df,3pd) | TS2

(5) TSy So(1A) (6) TSz So(1A)

RHF/6-31++G(3d£3pd) | TS,

(7) TS3 So(1A)
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2 Excited state optimised structures (A)

2.1 Model II

CAS(10,10)/6-31G(d) 0 C-C CAS(10,10)/6-31G(d) & C-C
CAS(12,12)/6-31G(d) CHD* CAS(12,12)/6-31G(d) HT*

(8) Closed S1(2A) (9) Open S;(2A)

CAS(10,10)/6-31G(d) 0 C-C CAS(10,10)/6-31G(d) 0 C-C
CAS(12,12)/6-31G(d) TSg CAS(1212)/6-31G(d) Conlnt,
(10) TSs S1(2A) (11) Conlnt; S;(2A)/So(1A)
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CAS(10,10)/6-31G(d) & C-CH, * CAS(10,10)/6-31G(d) & C-CH,
CAS(12,12)/6-31G(d) CHD CAS(12,12)/6-31G(d) TS4

(12) Closed S;(2A) (13) TS4 S1(2A)

CAS(10,10)/6-31G(d) & C-CH, CAS(10,10)/6-31G(d) 0 C-CH,
T i ' SeamGeom CAsE12,12;/6-31GEd;U ' Conlnt,

CAS(12,12)/6-31G(d)
(15) Conlnt, S;(2A)/Sp(1A)

(14) SeamGeom S{(2A)/Sp(1A)
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2.2 Model III

CAS(10,10)/6-31G(d)
CAS(14,12)/6-31G(d)

o C-C

(16) Closed S;(2A)

CAS(10,10)/6-31G(d)
CAS(14,12)/6-31G(d)

o C-C

(18) TSs S;(2A)

CAS(10,10)/6-31G(d) 0 C-C
CAS(14,12)/6-31G(d)

(17) Open S;(2A)

CAS(10,10)/6-31G(d) & C-C
CAS(14,12)/6-31G(d)

Conlnt,

(19) ConlInt; S;(2A)/So(1A)
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CAS(10,10)/6-31G(d) T C-$
CAS(14,12)/6-31G(d)

(20) Closed S1(2A)

CAS(10,10)/6-31G(d) 0 C-$
CAS(14,12)/6-31G(d)

SeamGeom

(22) SeamGeom S(2A)/Sp(1A)

SA-CAS(10,10)/6-31G(d) & C-S
CAS(14,12)/6-31G(d)

(21) TS4 S1(2A)

CAS(10,10)/6-31G(d) 0 C-S
CAS(14,12)/6-31G(d)

Conlnt,

(23) Conlnty S;(2A)/So(1A)
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2.3 Model IV

(24) Closed S;(2A) (25) TS4 S1(2A)

SeamGeom

Conlnt,

(26) SeamGeom S;(2A)/So(1A) (27) Conlnty S;(2A)/So(1A)
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3 Relative CASPT?2 energies (kcal/mol)

3.1 Model I1

Table 1 Vertical excitation energies calculated at the CASSCF(10,10)/6-31G(d) and

CASPT2//CASSCF(10,10)/6-31G(d) levels of theory.

Structure  State | CASSCF  Description | CASPT2  Description
CHD So 0.00 1A 0.00 1A
Si 111.99 2A 108.02 2A
S» 132.53 1B 119.21 1B
CHD* So 18.27 1A 18.14 1A
Si 84.85 2A 82.50 2A
S, 117.67 1B 112.78 1B
TSy So 62.50 1A 61.84 1A
Si 131.53 2A 126.84 2A
S 144.34 1B 136.60 1B
Conlnt, So 70.14 1A 72.11 1A
S 70.35 2A 72.84 2A
S» 119.49 1B 123.53 1B

3.2 Model IIT

Table 2 Vertical excitation energies calculated at the CASSCF(10,10)/6-31G(d) and

CASPT2//CASSCF(10,10)/6-31G(d) levels of theory.

Structure  State | CASSCF  Description | CASPT2  Description
CHD So 0.00 1A 0.00 1A
Si 128.32 2A 101.40 2A
S2 133.98 1B 117.83 1B
CHD* So 19.97 1A 15.85 1A
Sy 79.94 2A 74.02 2A
S» 115.33 1B 107.66 1B
TS, So 39.65 1A 38.59 1A
Si 101.75 2A 82.52 2A
S 113.21 1B 104.65 1B
Conlnt, So 75.27 1A 57.20 1B
Sy 76.27 2A 64.59 1A
S» 84.13 1B 64.66 2A
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