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Note on units

In the Gaussian program,® the electric and magnetic transition dipoles are reported in atomic
units while the rotatory strengths are reported in cgs units. The following unit conversions
were applied.??
Electric transition dipole moments calculated in velocity-gauge are given in bohr-electron x hartree.
This is converted to dipole length units by dividing with the electronic transition energy,
and then to cgs units by multiplying with 2.541746 x 1078 esu cm.3*

Magnetic transition dipole moments are given in bohr-magnetons. This is converted to

cgs units by multiplying with 9.274 x 1072 erg/Gauss.?"

S2



Additional figures

b o] Transiti .
Allene D,y (Cz,) . ) HOMO LUMO ranstion Electronic
:.:2" 2 Point group: G, density transitions
Mx,y,z = B+, By, A4
m m - [H] =3.10
x . E " X m = g% || = 0.00
T Ty SAT ___ p g a R=000 |[i|=6.19  [f|=0.00
e(b) e(b) 2A, — y 4 1 .| =0.00  |m,| = 0.00
2A, R=0.00 R=0.00
#L: 1A, — ‘ [H] =3.10 3A, 2A,
" " ? '. X “. = j’j@ |mi,| = 0.00
Ty T Ty e ay R=0.00

eb) (b 1AL ——

Figure S1: Allene described in Cs, symmetry. a) Frontier MOs. b) Diagram of electronic
transitions. c¢) Direct products of frontier 7-MOs. p is in 1078 esu-cm.
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Figure S2: Overview of the m — 7* transitions of allene and cycloallenes with their MO
contributions, oscillator strengths, and rotatory strengths listed. Only MO contributions
over 40% are shown. Note that the transitions are not sorted by energy.
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Figure S3: Overview of the m — 7* transitions of substituted allenes with their MO contribu-
tions, oscillator strengths, and rotatory strengths listed. Only MO contributions over 40%
are shown. R-1,3-diethyallene is shown in its two optimized C5 symmetry conformers with
both C=C-C-C ethyl dihedral angles at +£119°. Note that the transitions are not sorted by

energy.

S4



Ty

Tp

Allene

—-9.600 eV

Allene dimer (45°)

2B,

57% npp— mp.p"

38% mamem — T’

f=0.107 R =541

1B,

-28% TTpp — ﬂp.p*
54% mpm— M
f=0.001 R=-9.34

Bis-allene1

-

i G
npp"

N

272 eV

o

1.367 eV

o

8.231 eV

e Gl

-9.135eV

2B,
33% npip— mpp"
-62% mpem— T
f=0.049 R=313

1B;
60% Tpp— TCP.P*
24% Tpem — M
f=0.004 R=48.5

Bis-allene?2

1.679 eV

—-7.995 eV

Tp+P #

—8.201 eV

28,
45% npp — mp.p"
10% Tpem— Tmm”
f=0.103 R=378

1B,
-25% mp,p— mp.pt
27% Tpmem— M
f=0.001 R=15.0

Figure S4: Overview of the B3 transitions of the allene dimer and bis-allenes with their MO
contributions, oscillator strengths, and rotatory strengths listed. Hydrogens are omitted on

Bis-allene2 for clarity.
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Figure S5: Direct products of the two HOMO— LUMO-+1 transitions of spiropentadiene in
Dy symmetry viewed from end and side of the molecule. The electric (blue) and magnetic
(red) transition dipole moments, and the rotatory strengths is provided for the electronic
transitions (right column). /i is given in 10~ ®esu-cm. m is given in 10~ 2'erg/G. R is given
in 1071 erg-esu-cm/G.
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Figure S6: spiropentadiene described in Cy, symmetry. a) Frontier MOs. b) Diagram of
electronic transitions. c¢) Direct products of frontier 7-MOs.
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Figure S7: Overview of the m — 7* transitions of spiropentadiene and cyclo-spiropentadienes
(cyclo-spde) with their MO contributions, oscillator strengths, and rotatory strengths listed.
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Figure S8: Rotatory strenghts computed as function of ethyl substituent torsion in 1,4-
diethylbutatriene (a) and bis(2-ethyl)-tolane (b), similarly to 1,3-diethylallene as computed
in the manuscript. The 7 — 7* transitions are equivalent to those explored for butatriene
and tolane in the manuscript in Figure 7 and 8, which have B; symmetry, but are of lower
symmetry in the substituted molecules.
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