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Table S1. Selected Geometry and Energy Results from B3LYP/6-31G+(d,p) Calculations of Ph-P=P-Ph geometry
optimizations as a function of 11 = 12 = t (PPCC) phenyl twist angle, and for the central Ph-P=P-Ph cores of the
crystal structures of Dmp-P=P-Dmp and Mes*-P=P-Mes* diphosphenes.

t(PPCC) r(P=P) r(P-C) O(PPC) E(HOMO-1) E(HOMO) E(LUMO) Relative Total E®

/Degrees /A 1A /Degrees /eV leV leV leV

0 2.0563  1.8393 104.1 -6.689 -6.069 -2.933 0.0324

15 2.0572  1.8385 103.6 -6.717 -6.085 -2.917 0.0184

30 2.0577  1.8388 102.3 -6.788 -6.140 -2.877 0.0034

32.4° 2.0576  1.8385 102.2 -6.792 -6.146 -2.875 0.0000

45 2.0563 1.8416 101.0 -6.879 -6.224 -2.843 0.0242

60 2.0532  1.8473 100.2 -6.981 -6.307 -2.847 0.0907

75 2.0504  1.8534 99.9 -7.056 -6.363 -2.879 0.1632

90 2.0494  1.8559 99.8 -7.073 -6.384 -2.899 0.1945

62.0° 2.0463  1.8662 102.4 -6.859 -6.234 -2.816 0.5179

81.2/13.0° 1.9849  1.8403 97.5 -6.588 -6.394 -2.709 0.2378
1.8420 109.8

a. Minimum energy, unconstrained geometry of Ph-P=P-Ph at this level of computation.

b. Ph-P=P-Ph core crystal structure of Mes*P=PMes* (reference 24).

c. Ph-P=P-Ph core crystal structure of DmpP=PDmp (reference 25).

d. Relative to the energy of the 32.4° minimum energy structure.



Table S2. Selected Geometry and Energy Results from B3LYP/6-311G+(2df,2p) Calculations of Ph-P=P-Ph
geometry optimizations as a function of 11 = 12 = t (PPCC) phenyl twist angle.

1 (PPCC)  r(P=P)
/Degrees /A

r(P-C)
IA

8(PPC)

/Degrees /eV

E(HOMO-1)

E(HOMO)

eV

E(LUMO)

leV

Relative Total E®
leV

0 2.0436
15 ................. 20443
30 2.0447
3.2..061 ............... 20446
45 7 2.0430
60 ................. 20398
75 2.0367
90 ................. 20355

1.8307
1.8301
1.8301

1.8302

18328

1.8385

18443

1.8467

104.2

103.7
102.5

102.3
101.2

6103
6167
6311

-6.379

-6.087 .

6155 .

-6.234 .

0.0246

0.0151

0.0021

0.0000

0.0189

0.0737

0.1349

0.1621

a. Minimum energy, unconstrained geometry of Ph-P=P-Ph at this level of computation.
b. Relative to the energy of the 34.0° minimum energy structure.



Figure S1. A. Comparison of the ground state potential energy for Ph-P=P-Ph using B3LYP and the two basis sets
6-31+G(d,p) and 6-311+G(2df,2p). B. Comparison of these diagonals (t1 = 12) along the PES for Ph-P=P-Ph for both
basis sets with that of a model diphosphene designed to simulate the Mes* ligand (bis-(2,6-tBu2Ce¢H2)diphosphene) at
the B3LYP/6-31+G(d,p) level.
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Figure S2. Comparison of the Kohn-Sham molecular orbital energies for Ph-P=P-Ph using B3LYP and the two basis
sets 6-31+G(d,p) and 6-311+G(2df,2p).
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Figure S3. Comparison of the energies of the first several singlet excited states for Ph-P=P-Ph using B3LYP and the
two basis sets 6-31+G(d,p) and 6-311+G(2df,2p).
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