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Singlet-Triplet Splittings and 1,2-Hydrogen Shift Barriers for
Methylphenylborenide, Methylphenylcarbene, and
Methylphenylnitrenium in the Gas Phase and Solution.

What a Difference a Charge Makes
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1-S

E(BPW91/cc-pVDZ) =-296.31574 h

E(BPW91/aug-cc-pVDZ/BPW91/cc-pVDZ) = -296.344 05 h

SM5.4/A NOPOL solvation free energy (DFT-ESP charges/DFT geometry)
= -24.6 kcal/mol (n-heptane) and -54.4 kcal/mol (acetonitrile)

BPWO91/cc-pVDZ geometry:
H -2.335540 3.483004 0.000000
C -2.011524 2.418721 0.000000
B -0.446158 2.114654 0.000000
H -2.483789 1.922604 0.888013
H -2.483789 1.922604 -0.888013
C 0.000000 0.653978 0.000000
C 0.269863 -0.082498 -1.214217
C 0.269863 -0.082498 1.214217
C 0.745369 -1.395190 -1.210063
C 0.745369 -1.395190 1.210063
C 1.000776 -2.085662 0.000000
H 1.399874 -3.110873 0.000000
H 0.088836 0.414931 -2.182640
H 0.088836 0.414931 2.182640
H 0.919033 -1.905222 -2.174377
H 0.919033 -1.905222 2.174377
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1-T

E(BPW91/cc-pVDZ) =-296.322 69 h

E(BPW91/aug-cc-pVDZ/BPW9l/cc-pVDZ) = -296.347 40 h
SM5.4/A NOPOL solvation free energy (DFT-ESP charges/DFT geometry)
= -23.8 kcal/mol (n-heptane) and -49.8 kcal/mol (acetonitrile)

BPWO91/cc-pVDZ geometry:
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1%
E(BPW91/cc-pVDZ) =-296.297 80 h

mmommnoQONOoOnnIEZOOw

E(BPW91/aug-cc-pVDZ/BPW91/cc-pVDZ) =-296.325 04 h
SM5.4/A NOPOL solvation free energy (DFT-ESP charges/DFT geometry)
= -24.7 kcal/mol (n-heptane) and -51.7 kcal/mol (acetonitrile)
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BPWO91/cc-pVDZ geometry:
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2S

2T

E(BPW91/cc-pVDZ) =-309.518 15 h

SM5.4/A NOPOL solvation free energy (DFT-ESP charges/DFT geometry)
= -5.4 kcal/mol (n-heptane) and -5.6 kcal/mol (acetonitrile)

SM5.4/A NOPOL solvation free energy (CM1A charges/AM1 geometry)
= -5.6 kcal/mol (n-heptane) and -5.9 kcal/mol (acetonitrile)

SMS5.4/A solvation free energy (relaxed CM1A charges/SM5.4/A geometry)
= -5.8 kcal/mol (n-heptane) and -6.8 kcal/mol (acetonitrile)

BPW91/cc-pVDZ geometry:
C -1.894382 -0.627719
C -0.517849 -0.271216
C -2.913170 0.233950
H -3.850052 0.300190
H -2.616776 1.234678
H -3.200755 ~0.388401
C 0.448774 -1.320389
C -0.039484 1.078371
c 1.802379 -1.036569
C 1.329705 1.351304
C 2.251067 0.300215
H 0.083934 -2.355254
H -0.754712 1.905297
H 2.525831 -1.855233
H 1.686351 2.390563
H 3.323931 0.520514

E(BPW91/cc-pVDZ) =-309.52990 h

SM5.4/A NOPOL solvation free energy (DFT-ESP charges/DFT geometry)
= -4.7 kcal/mol (n-heptane) and -4.0 kcal/mol (acetonitrile)

SMS5.4/A NOPOL solvation free energy (CM1A charges/AM1 geometry)
= -5.9 kcal/mol (n-heptane) and -6.5 kcal/mol (acetonitrile)

SMS5.4/A solvation free energy (relaxed CM1A charges/SMS5 4/A geometry)
= -6.0 kcal/mol (n-heptane) and -7.2 kcal/mol (acetonitrile)

BPWO91/cc-pVDZ geometry:
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2%

E(BPW91/cc-pVDZ) =-309.506 78 h

SMS5.4/A NOPOL solvation free energy (DFT-ESP charges/DFT geometry)
= -5.4 kcal/mol (n-heptane) and -5.5 kcal/mol (acetonitrile)

SM5.4/A NOPOL solvation free energy (CM1A charges/AM1 geometry)
= -6.0 kcal/mol (n-heptane) and -6.8 kcal/mol (acetonitrile)

SM5.4/A solvation free energy (relaxed CM1A charges/SM5.4/A geometry)
= -6.6 kcal/mol (n-heptane) and -8.7 kcal/mol (acetonitrile)

BPWO91/cc-pVDZ geometry:
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.300993
.104830
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.232931
.323473
.961389
.932383
.345388
.404341

E(BPW91/cc-pVDZ) =-325.972 08 h

SM5.4/A NOPOL solvation free energy (DFT-ESP charges/DFT geometry)
= -27.5 kcal/mol (n-heptane) and -50.3 kcal/mol (acetonitrile)

SM5.4/A NOPOL solvation free energy (CM1A charges/AM1 geometry)
=-27.2 kcal/mol (n-heptane) and -49.8 kcal/mol (acetonitrile)

SMS5.4/A solvation free energy (relaxed CM1A charges/SMS5.4/A geometry)
= -27.2 kcal/mol (n-heptane) and -49.9 kcal/mol (acetonitrile)

BPW91/cc-pVDZ geometry:
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.000000
.442263
.442412
.442412
.355547
.398754
.038367
.736370
.676244
.701137
.150334
.097394
.786292
.441953
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3*T

E(BPW91/cc-pVDZ) =-325.947 13 h

SM5.4/A NOPOL solvation free energy (DFT-ESP charges/DFT geometry)
= -27.1 kcal/mol (n-heptane) and -49.8 kcal/mol (acetonitrile)

SM5.4/A NOPOL solvation free energy (CM1A charges/AM1 geometry)
= -27.2 kcal/mol (n-heptane) and -50.1 kcal/mol (acetonitrile)

SMS5.4/A solvation free energy (relaxed CM1A charges/SM5.4/A geometry)
= -27.2 kcal/mol (n-heptane) and -50.3 kcal/mol (acetonitrile)

BPW9l/cc-pVDZ geometry:
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.000000 0
.243910 2
.867359 2
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.704316 -1
.654025 -2
.168216 0
.104296 -0
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.843826
.243718
.846742
.179085
.592838
.601808
.311782

E(BPW91/cc-pVDZ) =-325934 11 h

SMS5.4/A NOPOL solvation free energy (DFT-ESP charges/DFT geometry)
= -28.5 kcal/mol (n-heptane) and -52.9 kcal/mol (acetonitrile)

SM5.4/A NOPOL solvation free energy (CM1A charges/AM1 geometry)
= -30.9 kcal/mol (n-heptane) and -57.8 kcal/mol (acetonitrile)

SMS5.4/A solvation free energy (relaxed CM1A charges/SM5.4/A geometry)
= -32.0 kcal/mol (n-heptane) and -63.7 kcal/mol (acetonitrile)

BPWO1/cc-pVDZ geometry:
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-1.822529
-0.483079
-2.903466
-3.876245
-2.601432
~2.811934

0.424985
0.011531
.799004
.384468
.278593
.014045
.668233
.497892
.777316
.354075
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-0.557460
-0.204799
0.303754
-0.132439
-0.636317
1.392460
-1.307788
1.134179
-1.074946
1.351471
0.250717
-2.3174597
1.987048
-1.911243
2.368529
0.436156
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-0.105780
-0.018329
0.003786
-0.254658
0.953632
0.089079
-0.009299
-0.008867
0.008529
0.002094
0.015765
-0.028266
-0.028079
0.011485
-0.002143
0.027339
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