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(o-terphenyl, tpA00.log, tpX00.out)

O
O O

SCF Done: E(RB+HF-LYP) = -694.356989311 A.U. after 14 cycles

Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 6 0 0.697482 3.645874 -0.010951
2 6 0 -0.696461 3.646086 0.010941
3 6 0 1.382455 2.433349 -0.028591
4 6 0 0.708525 1.200308 -0.021334
5 6 0 -0.708165 1.200529 0.021204
6 6 0 -1.381768 2.433746 0.028532
7 6 0 1.530693 -0.042546 -0.100743
8 6 0 2.612720 -0.229438 0.774932
9 6 0 3.424937 -1.360114 0.681506
10 6 0 3.174096 -2.323836 -0.295862
11 6 0 2.104566 -2.147938 -1.176763
12 6 0 1.290532 -1.020728 -1.079687
13 6 0 -1.530726 -0.042120 0.100652
14 6 0 -2.612449 -0.229037 -0.775349
15 6 0 -1.291149 -1.020013 1.080051
16 6 0 -2.105491 -2.146972 1.177233
17 6 0 -3.174755 -2.322904 0.295989
18 6 0 -3.424999 -1.359489 -0.681807
19 1 0 1.249906 4.581613 -0.024540
20 1 0 -1.248593 4.581995 0.024567
21 1 0 2.467739 2.430276 -0.081175
22 1 0 -2.467049 2.430928 0.081125
23 1 0 2.807219 0.513392 1.544280
24 1 0 4.252256 -1.487823 1.374919
25 1 0 3.806213 -3.204611 -0.371571
26 1 0 1.904644 -2.889621 -1.945749
27 1 0 0.464713 -0.889930 -1.772120
28 1 0 -2.806492 0.513566 -1.545030
29 1 0 -0.465532 -0.889127 1.772705
30 1 0 -1.906075 -2.888466 1.946533
31 1 0 -3.807108 -3.203502 0.371809
32 1 0 -4.252101 -1.487229 -1.375473
Zero-point correction= 0.262693 (Hartree/Particle)
Sum of electronic and thermal Free Energies= -694.135635
DeltaG (solv) (kcal/mol) = 0.33

(protonated o-terphenyl, oterph3aA0l.out, oterph3aAl0l.out)

SCF Done: E(RB+HF-LYP) = -694.678954546 A.U. after 1 cycles

Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
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1 6 0 0.468413 3.739172 -0.039989
2 6 0 -0.923102 3.654001 0.012174
3 6 0 1.226670 2.572008 -0.058000
4 6 0 0.612378 1.309320 -0.026375
5 6 0 -0.801171 1.216989 0.039783
6 6 0 -1.543772 2.406448 0.050850
7 6 0 1.467560 0.099106 -0.111114
8 6 0 2.683106 0.002104 0.609581
9 6 0 3.551658 -1.114664 0.559721
10 6 0 3.221952 -2.197134 -0.207658
11 6 0 1.984823 -2.182299 -1.008961
12 6 0 1.141022 -0.979016 -0.920291
13 6 0 -1.522390 -0.084873 0.125730
14 6 0 -2.554238 -0.381163 -0.782038
15 6 0 -1.215434 -1.028902 1.126397
16 6 0 -1.915572 -2.233553 1.209256
17 6 0 -2.928980 -2.519233 0.292825
18 6 0 -3.248036 -1.588174 -0.700742
19 1 0 0.960801 4.705778 -0.077132
20 1 0 -1.525894 4.556934 0.028417
21 1 0 2.308203 2.644161 -0.140705
22 1 0 -2.625538 2.344507 0.120686
23 1 0 2.958701 0.833735 1.253573
24 1 0 4.461000 -1.104062 1.151857
25 1 0 3.852948 -3.080470 -0.242929
26 1 0 1.366736 -3.069317 -0.765719
27 1 0 0.253636 -0.945226 -1.543085
28 1 0 -2.805188 0.336809 -1.558056
29 1 0 -0.457516 -0.794752 1.868885
30 1 0 -1.683392 -2.938448 2.002660
31 1 0 -3.477163 -3.454321 0.358967
32 1 0 -4.041626 -1.801320 -1.410945
33 1 0 2.224980 -2.374838 -2.073377
Zero-point correction= 0.273029 (Hartree/Particle)
Sum of electronic and thermal Free Energies= -694.447503
DeltaG (solv) (kcal/mol) = -33.92

(TS, 3aTStraAl02.out, 3aTStraAl03.out)

+

CC bond formation
SCF Done: E(RB+HF-LYP) = -694.660198347 A.U. after 1 cycles

Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 6 0 -3.736281 -0.964178 0.157533
2 6 0 -3.838120 0.394714 -0.138950
3 6 0 -2.479829 -1.561789 0.294674
4 6 0 -1.311963 -0.815445 0.132096
5 6 0 -1.412725 0.577314 -0.143594
6 6 0 -2.681799 1.161084 -0.277469
7 6 0 0.034339 -1.422792 0.209888
8 6 0 0.339800 -2.629144 -0.356884
9 6 0 1.697187 -3.097831 -0.525314
10 6 0 2.736316 -2.403006 -0.015287
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11 6 0 2.479728 -1.224303 0.869168
12 6 0 1.124243 -0.568332 0.697591
13 6 0 -0.188101 1.388552 -0.232442
14 6 0 -0.149110 2.691570 0.273598
15 6 0 1.062904 0.781505 -0.670487
16 6 0 2.259776 1.581024 -0.653813
17 6 0 2.264291 2.850510 -0.124832
18 6 0 1.047486 3.406560 0.324838
19 1 0 -4.632527 -1.563285 0.285917
20 1 0 -4.811740 0.859327 -0.257092
21 1 0 -2.410047 -2.614744 0.550599
22 1 0 -2.765558 2.213955 -0.529311
23 1 0 -0.463328 -3.230913 -0.773470
24 1 0 1.860559 -4.002638 -1.102560
25 1 0 3.762130 -2.725735 -0.164760
26 1 0 3.298343 -0.500309 0.861670
27 1 0 0.876110 0.064890 1.546200
28 1 0 -1.053295 3.141153 0.669974
29 1 0 1.010688 0.073292 -1.494490
30 1 0 3.169218 1.156604 -1.069748
31 1 0 3.176306 3.437159 -0.087184
32 1 0 1.041876 4.414429 0.731000
33 1 0 2.452415 -1.599271 1.911369
AKX KK 1 imaginary frequencies (negative Signs) ****xx*
Zero-point correction= 0.274464 (Hartree/Particle)
Sum of electronic and thermal Free Energies= -694.424853
DeltaG (solv) (kcal/mol) = -32.81

(TS, cis, 4/3aTScisA002.out, solv/4a/3aTScisX00.out)

- —#

i H

Nascent CC bond: 1.998 A
SCF Done: E(RB+HF-LYP) = -694.651357049 A.U. after 1 cycles

Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 6 0 3.786377 -0.864225 -0.016584
2 6 0 3.848503 0.533214 -0.070684
3 6 0 2.554494 -1.514509 -0.037587
4 6 0 1.366374 -0.781559 -0.146639
5 6 0 1.426849 0.641375 -0.200495
6 6 0 2.6771757 1.279867 -0.137769
7 6 0 0.026947 -1.394456 -0.067541
8 6 0 -0.373735 -2.134786 1.017340
9 6 0 -1.755083 -2.451751 1.274971
10 6 0 -2.712114 -2.133214 0.372285
11 6 0 -2.331519 -1.618750 -0.975310
12 6 0 -0.949035 -0.999898 -1.067442
13 6 0 0.164315 1.382554 -0.146894
14 6 0 -0.932276 0.997441 -1.019534
15 6 0 -0.062974 2.340001 0.842891
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16 6 0 -1.337074 2.877481 1.033046
17 6 0 -2.429625 2.483270 0.232293
18 6 0 -2.225548 1.587938 -0.792485
19 1 0 4.701053 -1.446159 0.042534
20 1 0 4.810299 1.036283 -0.057527
21 1 0 2.510213 -2.598605 0.010669
22 1 0 2.724875 2.364399 -0.175359
23 1 0 0.371253 -2.426071 1.753667
24 1 0 -2.013087 -2.910055 2.224574
25 1 0 -3.762747 -2.313934 0.579509
26 1 0 -3.112071 -0.993379 -1.416790
27 1 0 -0.559079 -1.034877 -2.079245
28 1 0 -0.654208 0.957541 -2.071474
29 1 0 0.745899 2.621857 1.509763
30 1 0 -1.494033 3.599302 1.829747
31 1 0 -3.410058 2.915785 0.403758
32 1 0 -3.037820 1.346860 -1.472737
33 1 0 -2.276284 -2.498903 -1.644260

KKK A KK 1 imaginary frequencies (negative Signs) **x**x*

Zero-point correction= 0.274056 (Hartree/Particle)

Thermal correction to Energy= 0.287120

Thermal correction to Enthalpy= 0.288064

Thermal correction to Gibbs Free Energy= 0.234325

Sum of electronic and zero-point Energies= -694.377301

Sum of electronic and thermal Energies= -694.364237

Sum of electronic and thermal Enthalpies= -694.363293

Sum of electronic and thermal Free Energies= -694.417032

DeltaG (solv) (kcal/mol) = -32.66

(protonated product, ea3atraAl0l.out, ea3atraX00.out)

oa

HH"
SCF Done: E(RB+HF-LYP) = -694.676395476 A.U. after 1 cycles
Standard orientation:
Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 6 0 3.374846 -1.745934 0.178395
2 6 0 3.803910 -0.406559 0.089560
3 6 0 2.028106 -2.061762 0.160413
4 6 0 1.035771 -1.063392 0.048082
5 6 0 1.472323 0.306683 -0.003650
6 6 0 2.866966 0.597172 -0.002176
7 6 0 -0.375906 -1.385979 -0.081529
8 6 0 -0.834421 -2.661628 -0.262006
9 6 0 -2.236178 -2.960313 -0.433335
10 6 0 -3.170741 -2.039172 -0.115908
11 6 0 -2.752443 -0.704827 0.433664
12 6 0 -1.410515 -0.261967 -0.178148
13 6 0 0.509627 1.363752 -0.007748
14 6 0 0.819333 2.679040 -0.411196
15 6 0 -0.881575 1.055616 0.472677
16 6 0 -1.848920 2.191201 0.408357
17 6 0 -1.485990 3.434490 0.012325
18 6 0 -0.139163 3.671893 -0.405604
19 1 0 4.108254 -2.542065 0.265321
20 1 0 4.862072 -0.168380 0.116112
21 1 0 1.741174 -3.103642 0.234917
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1.

628312
496356
950802
.261255
777699
060935
.913191
.819047
.001269
.249547
.666020
.033864

-0.011392
-0.299273
-0.776060
-0.204838
1.531772
-1.250659
-0.785390
1.552750
0.732833
-0.003989
-0.749668
0.234529

Zero-point correction=

Sum of electronic and thermal Free Energies=

DeltaG (solv)

(protonated product, cis ea3aboatAOl.out,

SCF Done: E(RB+HF-LYP) = -694.668265294

Standard orientation:

.200415

.142773 -3.
.519637 -3.
.230354 -2
.653491 -0.
.577368 -0.
.808695 2
. 779291 0
.866542 2
.202005 4
.133905 4
.533232 0

0.
(kcal/mol)

A.U.

276013
-694.

after

(Hartree/Particle)
440059

-33.45

solv/4a/ea3aboatX00.out)

16 cycles

Center Atomic Atomic
Number Number Type

Coordinates (An

gstroms)

.817250
.588382
.759019
.424043
.189083
.293623
.296417
.405290
.763852
.955597
.116650
.109130
.150940
.160410
.548518
.858825
.868080
.545588
.835744
.424650
.966753
.119023
.379207
.633007
.802703
.984867
.394442
.802753
.160451
.134870
.876629
.291114
.138551

|
EPFNWNR PR OOOR O

.077954
.279716
.952844
.513844
.882247
.748269
.434707
.747866
.571232
.985019
.489077
.939909
.383110
.614892
.576469
.016492
.315644
.160105
.446117
.955964
.991850
.805191
.187974
. 641432
.568395
.031330
.382957
.754438
.140580
.929172
.714409
.611534
.248179

0.118635
-0.176719
0.313395
0.229441
-0.025053
-0.250881
0.253319
-0.095623
-0.345030
-0.580878
-0.461148
0.566425
-0.010699
0.794316
-0.637912
-0.558182
0.171705
0.805294
0.199737
-0.319677
0.544483
-0.421097
-0.289909
-0.471859
-0.931228
-1.455914
1.531143
1.833421
-1.233420
-1.080119
0.204923
1.375016
-0.147930

Zero-point correction=
Thermal correction to Energy=

S6

.275869
.288945

(Hartree/Particle)



Thermal correction to Enthalpy= 0.289889

Thermal correction to Gibbs Free Energy= 0.236539

Sum of electronic and zero-point Energies= -694.392396
Sum of electronic and thermal Energies= -694.379320
Sum of electronic and thermal Enthalpies= -694.378376
Sum of electronic and thermal Free Energies= -694.431726
DeltaG (solv) (kcal/mol) = -33.81

(dihydro product, 3acisdpAOl.out, 3acisdpX00.out)

SCF Done: E(RB+HF-LYP) = -694.336564403 A.U. after 1 cycles

Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 6 0 -3.368140 -1.795735 0.069198
2 6 0 -3.786491 -0.463307 0.114839
3 6 0 -2.011166 -2.086279 0.022205
4 6 0 -1.037208 -1.069434 -0.008171
5 6 0 -1.463375 0.282537 0.023270
6 6 0 -2.840658 0.554866 0.100936
7 6 0 0.399292 -1.384346 -0.032430
8 6 0 0.880112 -2.600770 -0.385689
9 6 0 2.286792 -2.951628 -0.264808
10 6 0 3.211758 -2.011208 -0.016229
11 6 0 2.819900 -0.560547 0.064078
12 6 0 1.358062 -0.330882 0.521845
13 6 0 -0.463865 1.373446 -0.027003
14 6 0 0.897157 1.098213 0.232409
15 6 0 -0.841349 2.694775 -0.327807
16 6 0 0.080846 3.735286 -0.326085
17 6 0 1.415272 3.469564 -0.024235
18 6 0 1.810731 2.160106 0.243238
19 1 0 -4.095007 -2.602888 0.099521
20 1 0 -4.843377 -0.219697 0.180485
21 1 0 -1.694192 -3.123758 0.044853
22 1 0 -3.181775 1.581943 0.174029
23 1 0 0.202495 -3.367959 -0.749320
24 1 0 2.570526 -3.993261 -0.395802
25 1 0 4.267988 -2.263717 0.041745
26 1 0 2.962550 -0.102831 -0.930012
27 1 0 1.331742 -0.464562 1.620702
28 1 0 -1.871529 2.912892 -0.588375
29 1 0 -0.241884 4.745508 -0.563028
30 1 0 2.149285 4.270739 -0.010664
31 1 0 2.855873 1.969181 0.461341
32 1 0 3.501298 -0.029536 0.737151
Zero-point correction= 0.264326 (Hartree/Particle)
Sum of electronic and thermal Free Energies= -694.111525
DeltaG (solv) (kcal/mol) = -2.29

(triphenylene, otphAO0O0.out, otphAOl.out)

®
-0
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SCF Done: E(RB+HF-LYP) = -693.181032345

Center Atomic

Standard orientation:

Number Number Type

Atomic

A.U. after 14 cycles

Coordinates (Angstroms)

X Y Z
.396023 -3.500221 -0.000151
.578203 -2.748579 0.000230
.174010 -2.852225 -0.000306
.074881 -1.442449 -0.000139
.274485 -0.679760 0.000094
.509354 -1.367146 0.000386
.226063 -0.763930 -0.000096
.438926 -1.489392 -0.000018
.669659 -0.858178 0.000112
.729586 0.541421 0.000076
.557297 1.275535 -0.000055
.286871 0.656342 -0.000033
.211735 0.786157 0.000030
.383318 1.576626 -0.000136
.048617 1.443529 0.000010
.070422 2.856618 0.000138
.091671 3.606752 -0.000005
.333758 2.958899 -0.000194
.434141 -4.586079 -0.000264
.545407 -3.243596 0.000320
.724548 -3.457498 -0.000393
.438193 -0.809540 0.000727
.421020 -2.572686 -0.000031
.581876 -1.448411 0.000300
.688963 1.051426 0.000246
.632003 2.3560424 -0.000271
.356405 1.100490 -0.000460
.017502 3.382687 0.000615
.036743 4.691896 0.000017
.255040 3.534876 -0.000451

0.241796 (Hartree/Particle)

Zero-point correction=
Sum of electronic and thermal Free Energies=

DeltaG (solv)

(o-terphenyl “para” protonated,

SCF Done:

E (RB+HF-LYP)

-692.978356
(kcal/mol) = -1.88
4/oterph3bA0l.out, )
= -694.67961414¢6 A.U.

Standard orientation:

after

1 cycles

Center
Number

Atomic
Number

Atomic
Type

(Angstroms)

S8

Coordinates
X Y
.393078 3.751153
.995935 3.637567
.174964 2.599603
.588303 1.324241
.822839 1.203209
.590018 2.377381

.042577
.015577
.061523
.021606
.046856
.058144



7 6 0 1.471968 0.132981 -0.091673
8 6 0 2.667797 0.052993 0.589469
9 6 0 3.564780 -1.114858 0.486277
10 6 0 3.109044 -2.227381 -0.365763
11 6 0 1.919203 -2.146146 -1.034327
12 6 0 1.128325 -0.979089 -0.915811
13 6 0 -1.516985 -0.112408 0.130426
14 6 0 -2.573226 -0.409676 -0.748884
15 6 0 -1.156478 -1.075135 1.095963
16 6 0 -1.830950 -2.295998 1.174008
17 6 0 -2.870172 -2.579300 0.288374
18 6 0 -3.241079 -1.630980 -0.671258
19 1 0 0.865430 4.727516 -0.084791
20 1 0 -1.617593 4.527610 0.031306
21 1 0 2.254182 2.691382 -0.150509
22 1 0 -2.670046 2.293446 0.131512
23 1 0 2.979723 0.865932 1.239369
24 1 0 4.571024 -0.789888 0.154402
25 1 0 3.748924 -3.100480 -0.461031
26 1 0 1.582990 -2.950053 -1.680887
27 1 0 0.231673 -0.907502 -1.522095
28 1 0 -2.862825 0.318923 -1.500987
29 1 0 -0.381966 -0.842290 1.821151
30 1 0 -1.555374 -3.015418 1.939798
31 1 0 -3.397573 -3.526481 0.349892
32 1 0 -4.054339 -1.843460 -1.359034
33 1 0 3.787093 -1.498183 1.501871
Zero-point correction= 0.273233 (Hartree/Particle)
Thermal correction to Energy= 0.287340
Thermal correction to Enthalpy= 0.288284
Thermal correction to Gibbs Free Energy= 0.231845
Sum of electronic and zero-point Energies= -694.406381
Sum of electronic and thermal Energies= -694.392274
Sum of electronic and thermal Enthalpies= -694.391330
Sum of electronic and thermal Free Energies= -694.447769

<<>>

(o-terphenyl “para” protonated, TS, trans, 4/3bTStraA02.out, )

trans | §
|
H .
H F
H
SCF Done: E(RB+HF-LYP) = -694.664314810 A.U. after 1 cycles
Standard orientation:
Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
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1 6 0 3.620826 -1.247346 -0.134505
2 6 0 3.847441 0.109504 0.104100
3 6 0 2.316828 -1.735618 -0.231191
4 6 0 1.214888 -0.888974 -0.077231
5 6 0 1.445775 0.498822 0.135416
6 6 0 2.765830 0.976212 0.221733
7 6 0 -0.174182 -1.407672 -0.139286
8 6 0 -0.521049 -2.636615 0.298274
9 6 0 -1.920029 -3.164829 0.286772
10 6 0 -2.933392 -2.183444 -0.199441
11 6 0 -2.612203 -0.939808 -0.599488
12 6 0 -1.225802 -0.469178 -0.604971
13 6 0 0.309458 1.422499 0.210040
14 6 0 0.377511 2.710447 -0.333452
15 6 0 -0.976070 0.945762 0.690445
16 6 0 -2.105147 1.839302 0.663139
17 6 0 -2.005578 3.091270 0.105498
18 6 0 -0.752341 3.525050 -0.381478
19 1 0 4.458674 -1.927353 -0.254396
20 1 0 4.859905 0.490884 0.189214
21 1 0 2.155987 -2.785697 -0.453789
22 1 0 2.942883 2.028196 0.423339
23 1 0 0.245164 -3.299528 0.691815
24 1 0 -1.976601 -4.080080 -0.326744
25 1 0 -3.964107 -2.522177 -0.272825
26 1 0 -3.373054 -0.274794 -0.997471
27 1 0 -0.969251 0.121351 -1.483597
28 1 0 1.308594 3.067232 -0.760478
29 1 0 -0.956284 0.258552 1.532242
30 1 0 -3.043978 1.496449 1.088407
31 1 0 -2.863743 3.753678 0.060850
32 1 0 -0.668342 4.515878 -0.819809
33 1 0 -2.192438 -3.514893 1.297001
KHKKEX 1 imaginary frequencies (negative Signs) ***x*xx
Zero-point correction= 0.274485 (Hartree/Particle)
Thermal correction to Energy= 0.287422
Thermal correction to Enthalpy= 0.288366
Thermal correction to Gibbs Free Energy= 0.235361
Sum of electronic and zero-point Energies= -694.389830
Sum of electronic and thermal Energies= -694.376893
Sum of electronic and thermal Enthalpies= -694.375949
Sum of electronic and thermal Free Energies= -694.428954
<>

(o-terphenyl “para” protonated, TS, cis, 4/3bTScisA02.out, )
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B cis 1E
O
O
SCF Done: E(RB+HF-LYP) = -694.653241564 A.U. after 1 cycles
Standard orientation:
Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 6 0 -3.797571 0.705684 -0.147161
2 6 0 -3.808877 -0.686180 -0.004347
3 6 0 -2.589249 1.395791 -0.236985
4 6 0 -1.373054 0.704344 -0.217458
5 6 0 -1.386178 -0.711932 -0.095061
6 6 0 -2.609826 -1.389469 0.040680
7 6 0 -0.060079 1.383686 -0.135725
8 6 0 0.177567 2.350136 0.779558
9 6 0 1.520525 2.953468 1.019259
10 6 0 2.617519 2.324131 0.224920
11 6 0 2.393178 1.375575 -0.698513
12 6 0 1.034764 0.902098 -1.004060
13 6 0 -0.099833 -1.402477 -0.031068
14 6 0 0.915907 -1.052986 -1.009658
15 6 0 0.216789 -2.298696 0.991967
16 6 0 1.501541 -2.832480 1.083827
17 6 0 2.511048 -2.514372 0.144721
18 6 0 2.214831 -1.676639 -0.900890
19 1 0 -4.733765 1.254433 -0.183009
20 1 0 -4.751661 -1.219381 0.066608
21 1 0 -2.586890 2.477607 -0.331254
22 1 0 -2.614683 -2.471289 0.138079
23 1 0 -0.644650 2.706609 1.396037
24 1 0 1.488007 4.035577 0.803314
25 1 0 3.624897 2.704488 0.374196
26 1 0 3.212119 0.998912 -1.304018
27 1 0 0.794749 0.955784 -2.064072
28 1 0 0.529635 -1.038385 -2.027229
29 1 0 -0.527741 -2.544412 1.742569
30 1 0 1.735675 -3.507411 1.902750
31 1 0 3.494074 -2.964457 0.237263
32 1 0 2.954317 -1.479096 -1.671878
33 1 0 1.751906 2.912926 2.096610
KKK KAk 1 imaginary frequencies (negative Signs) *****x*
Zero-point correction= 0.273873 (Hartree/Particle)
Thermal correction to Energy= 0.286985
Thermal correction to Enthalpy= 0.287930
Thermal correction to Gibbs Free Energy= 0.234005
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Sum of electronic and zero-point Energies= -694.379368

Sum of electronic and thermal Energies= -694.366256
Sum of electronic and thermal Enthalpies= -694.365312
Sum of electronic and thermal Free Energies= -694.419237

<<>>

(o-terphenyl “para” protonated, product, trans, 4/ea3btraAll.out, )

@)
D
SCF Done: E(RB+HF-LYP) = -694.670943957 A.U. after 1 cycles
Standard orientation:
Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 6 0 -3.377087 -1.778759 0.119894
2 6 0 -3.814357 -0.447649 0.023793
3 6 0 -2.019258 -2.077629 0.140380
4 6 0 -1.051163 -1.067807 0.054920
5 6 0 -1.489227 0.296578 -0.027672
6 6 0 -2.884593 0.570450 -0.041829
7 6 0 0.385823 -1.379609 0.074797
8 6 0 0.885538 -2.529924 -0.413653
9 6 0 2.343065 -2.879191 -0.431857
10 6 0 3.212424 -1.803748 0.150541
11 6 0 2.743628 -0.635978 0.597025
12 6 0 1.284278 -0.270874 0.594941
13 6 0 -0.518620 1.358072 -0.112654
14 6 0 -0.860871 2.720929 -0.035791
15 6 0 0.932373 1.001893 -0.277389
16 6 0 1.902401 2.124164 -0.197955
17 6 0 1.505640 3.418757 -0.100554
18 6 0 0.111538 3.706589 -0.027375
19 1 0 -4.103831 -2.582576 0.192086
20 1 0 -4.874999 -0.219936 0.006185
21 1 0 -1.701924 -3.108220 0.256772
22 1 0 -3.240131 1.590159 -0.128079
23 1 0 0.210737 -3.261309 -0.852312
24 1 0 2.500970 -3.824017 0.112764
25 1 0 4.276214 -2.017135 0.225338
26 1 0 3.427375 0.075331 1.053791
27 1 0 0.986584 -0.011823 1.623272
28 1 0 -1.89494¢6 3.024882 0.066532
29 1 0 1.032484 0.638584 -1.322934
30 1 0 2.954447 1.871540 -0.284053
31 1 0 2.224829 4.230750 -0.078956
32 1 0 -0.203114 4.743875 0.055432
33 1 0 2.656109 -3.107686 -1.463208
Zero-point correction= 0.275700 (Hartree/Particle)
Thermal correction to Energy= 0.288871

S12



Thermal correction to Enthalpy= 0.289815
Thermal correction to Gibbs Free Energy= 0.236024
Sum of electronic and zero-point Energies= -694.395244
Sum of electronic and thermal Energies= -694.382073
Sum of electronic and thermal Enthalpies= -694.381129
Sum of electronic and thermal Free Energies= -694.434920
<>
(o-terphenyl “para” protonated, product, cis, 4/ea3bboatAl0l.out, )
@
dumk
:
SCF Done: E(RB+HF-LYP) = -694.662102136 A.U. after 1 cycles
Standard orientation:
Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 6 0 -3.498178 -1.530286 -0.065822
2 6 0 -3.853674 -0.186423 0.142463
3 6 0 -2.161840 -1.914404 -0.123446
4 6 0 -1.135226 -0.973574 0.031459
5 6 0 -1.495337 0.400658 0.215668
6 6 0 -2.863497 0.769584 0.265637
7 6 0 0.289026 -1.336041 -0.011825
8 6 0 0.783920 -2.306979 -0.799245
9 6 0 2.233914 -2.680660 -0.848923
10 6 0 3.084991 -1.894317 0.106760
11 6 0 2.608236 -0.930908 0.897721
12 6 0 1.157516 -0.524285 0.922545
13 6 0 -0.442562 1.378227 0.165687
14 6 0 0.924621 1.025710 0.670780
15 6 0 -0.630411 2.657604 -0.384380
16 6 0 0.456091 3.458797 -0.699816
17 6 0 1.800423 3.038612 -0.489838
18 6 0 2.038983 1.847606 0.123467
19 1 0 -4.275226 -2.282516 -0.165029
20 1 0 -4.898912 0.096988 0.209663
21 1 0 -1.907553 -2.961267 -0.252970
22 1 0 -3.134668 1.806360 0.438542
23 1 0 0.113737 -2.859912 -1.454418
24 1 0 2.339035 -3.757411 -0.639411
25 1 0 4.138155 -2.160399 0.158997
26 1 0 3.270109 -0.437400 1.607227
27 1 0 0.774080 -0.699268 1.938604
28 1 0 0.864869 1.458453 1.698605
29 1 0 -1.622534 2.972165 -0.689424
30 1 0 0.275993 4.418048 -1.178232
31 1 0 2.618094 3.667751 -0.825805
32 1 0 3.053136 1.516270 0.319664
33 1 0 2.609725 -2.571388 -1.879361
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Zero-point correction= 0.275270 (Hartree/Particle)

Thermal correction to Energy= 0.288388
Thermal correction to Enthalpy= 0.289332
Thermal correction to Gibbs Free Energy= 0.235774
Sum of electronic and zero-point Energies= -694.386833
Sum of electronic and thermal Energies= -694.373714
Sum of electronic and thermal Enthalpies= -694.372770
Sum of electronic and thermal Free Energies= -694.426328
<>

(o-terphenyl “para” protonated, product, deprotonated, 121/04dhAOl.out.out, 121/04dhA02.0out )

SCF Done: E(RB+HF-LYP) = -694.334191384 A.U. after 1 cycles

Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z

1 6 0 0.482883 3.632847 -0.502300
2 6 0 -0.566432 2.721757 -0.406084
3 6 0 -0.345911 1.396973 0.002070
4 6 0 0.974831 0.987381 0.299691
5 6 0 2.019935 1.905787 0.186771
6 6 0 1.781897 3.224388 -0.205718
7 6 0 1.187811 -0.457250 0.771414
8 6 0 0.274531 -1.374478 -0.021977
9 6 0 -1.146252 -0.970104 0.013659
10 6 0 -1.451564 0.412220 0.082763
11 6 0 -2.797395 0.800167 0.176043
12 6 0 -3.822699 -0.142113 0.172107
13 6 0 -3.519082 -1.502351 0.080728
14 6 0 -2.188534 -1.907225 0.012042
15 6 0 2.620542 -0.926024 0.780125
16 6 0 3.055982 -1.999691 0.118971
17 6 0 2.167562 -2.870021 -0.725681
18 6 0 0.727779 -2.441348 -0.696066
19 1 0 -4.313334 -2.243963 0.088239
20 1 0 -4.856145 0.184368 0.251863
21 1 0 -1.944524 -2.965672 -0.013679
22 1 0 -3.047936 1.852599 0.268169
23 1 0 0.028053 -3.042712 -1.274477
24 1 0 2.251420 -3.918538 -0.392809
25 1 0 4.103533 -2.288230 0.190167
26 1 0 3.315462 -0.362359 1.399437
27 1 0 0.828002 -0.478993 1.818133
28 1 0 -1.567596 3.038811 -0.681574
29 1 0 3.037350 1.591049 0.394823
30 1 0 2.610926 3.922004 -0.290311
31 1 0 0.286185 4.652418 -0.822885
32 1 0 2.533300 -2.886273 -1.766447

Zero-point correction= 0.264101 (Hartree/Particle)
Thermal correction to Energy= 0.276825

Thermal correction to Enthalpy= 0.277769

Thermal correction to Gibbs Free Energy= 0.225176

Sum of electronic and zero-point Energies= -694.070090
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Sum of electronic and thermal Energies= -694.057366

Sum of electronic and thermal Enthalpies= -694.056422
Sum of electronic and thermal Free Energies= -694.109016
DeltaG (solv) (kcal/mol) = -2.18

(o-terphenyl radical cation, radoterA02.out, radoterX00.out)

O
> O

SCF Done: E (UB+HF-LYP) = -694.092064548 A.U. after 1 cycles
S**2 = 0.7602

Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 6 0 0.701233 3.626436 0.084389
2 6 0 -0.700798 3.626518 -0.084415
3 6 0 1.392501 2.430776 0.156223
4 6 0 0.722521 1.192377 0.045396
5 6 0 -0.722375 1.192461 -0.045362
6 6 0 -1.392205 2.430939 -0.156227
7 6 0 1.517328 -0.028412 -0.076132
8 6 0 2.711547 -0.185629 0.674093
9 6 0 3.484397 -1.325715 0.536173
10 6 0 3.114675 -2.325354 -0.383184
11 6 0 1.957616 -2.178762 -1.153606
12 6 0 1.160662 -1.051777 -1.001215
13 6 0 -1.517325 -0.028236 0.076154
14 6 0 -2.711463 -0.185384 -0.674216
15 6 0 -1.160895 -1.051572 1.001365
16 6 0 -1.957988 -2.178462 1.153730
17 6 0 -3.114958 -2.324989 0.383163
18 6 0 -3.484451 -1.325377 -0.536315
19 1 0 1.240292 4.567611 0.129825
20 1 0 -1.239744 4.567756 -0.129879
21 1 0 2.475510 2.441474 0.213852
22 1 0 -2.475212 2.441768 -0.213866
23 1 0 2.992331 0.571587 1.399064
24 1 0 4.377529 -1.450488 1.140383
25 1 0 3.737432 -3.207161 -0.499982
26 1 0 1.687622 -2.936767 -1.881937
27 1 0 0.293115 -0.916763 -1.636708
28 1 0 -2.992068 0.571801 -1.399287
29 1 0 -0.293433 -0.916597 1.636980
30 1 0 -1.688177 -2.936438 1.882159
31 1 0 -3.737825 -3.206720 0.499945
32 1 0 -4.377514 -1.450100 -1.140638
Zero-point correction= 0.262994 (Hartree/Particle)
Sum of electronic and thermal Free Energies= -693.870517
DeltaG (solv) (kcal/mol) = -28.61

(radical ion CC bond forming TS, traTSC00.out)
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B ¢
+ =

CC bond formation

SCF Done: E (UB+HF-LYP) = -694.047831065 A.U. after 16 cycles

S**2 = 0.7876

Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 -3.683596 -0.973755 0.092128
2 6 0 -3.798756 0.417633 -0.040211
3 6 0 -2.431960 -1.579761 0.147530
4 6 0 -1.251623 -0.824457 0.065233
5 6 0 -1.366034 0.603279 -0.049444
6 6 0 -2.652834 1.192130 -0.100235
7 6 0 0.065025 -1.452333 0.118010
8 6 0 0.297004 -2.744081 -0.323195
9 6 0 1.582796 -3.310743 -0.333506
10 6 0 2.694155 -2.551678 0.116882
11 6 0 2.547219 -1.258522 0.532515
12 6 0 1.219392 -0.581480 0.550845
13 6 0 -0.171968 1.416295 -0.126387
14 6 0 -0.174836 2.796529 0.126677
15 6 0 1.133819 0.749874 -0.411780
16 6 0 2.338457 1.601572 -0.377390
17 6 0 2.275413 2.936043 -0.116465
18 6 0 1.005988 3.526756 0.133399
19 1 0 -4.577554 -1.586557 0.160266
20 1 0 -4.776385 0.884765 -0.094953
21 1 0 -2.368481 -2.653128 0.289681
22 1 0 -2.753462 2.263437 -0.233360
23 1 0 -0.531773 -3.330451 -0.708528
24 1 0 1.722972 -4.326867 -0.685271
25 1 0 3.675659 -3.016218 0.150452
26 1 0 3.400034 -0.711564 0.923274
27 1 0 1.036673 -0.171146 1.556056
28 1 0 -1.098572 3.306485 0.372220
29 1 0 1.089054 0.296626 -1.415479
30 1 0 3.288696 1.123874 -0.596564
31 1 0 3.168865 3.551325 -0.101817
32 1 0 0.958311 4.589613 0.356380

AR KA KK 1 imaginary frequencies (negative Signs) ***x*#*x*

Zero-point correction= 0.260455 (Hartree/Particle)

Sum of electronic and thermal Free Energies= -693.827087

(radical ion CC bond forming TS, cis, 5/cisTSA02.out, solv/5a/cisTSX00.out )

- ) —_%
cis +

SCF Done: E(UB+HF-LYP) = -694.044466126 A.U. after 1 cycles
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Convg = 0.2068D-08 -V/T = 2.0099
S**2 = 0.7817

Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 6 0 -3.775894 -0.700832 -0.075879
2 6 0 -3.776177 0.699739 -0.076240
3 6 0 -2.573244 -1.398927 -0.100967
4 6 0 -1.348510 -0.713091 -0.171142
5 6 0 -1.348806 0.712924 -0.171440
6 6 0 -2.573801 1.398306 -0.101607
7 6 0 -0.063495 -1.403641 -0.094966
8 6 0 1.036691 -0.935540 -0.950782
9 6 0 2.354219 -1.530633 -0.723635
10 6 0 2.550856 -2.479661 0.241792
11 6 0 1.455543 -2.936076 1.016992
12 6 0 0.174031 -2.407729 0.839536
13 6 0 -0.064024 1.403889 -0.095116
14 6 0 0.173231 2.407877 0.839539
15 6 0 1.036306 0.935890 -0.950772
16 6 0 2.353696 1.531262 -0.723519
17 6 0 2.550140 2.480078 0.242166
18 6 0 1.454707 2.936208 1.017350
19 1 0 -4.715041 -1.244822 -0.054307
20 1 0 -4.715544 1.243361 -0.055006
21 1 0 -2.576145 -2.484889 -0.098732
22 1 0 -2.577126 2.484267 -0.099823
23 1 0 0.760122 -1.010459 -2.004553
24 1 0 3.173581 -1.231384 -1.370483
25 1 0 3.53444¢6 -2.912417 0.395045
26 1 0 1.617439 -3.697681 1.773970
27 1 0 -0.638330 -2.745809 1.475524
28 1 0 -0.639292 2.745893 1.475355
29 1 0 0.759837 1.010803 -2.004564
30 1 0 3.173106 1.232393 -1.370484
31 1 0 3.533655 2.912945 0.395580
32 1 0 1.616474 3.697557 1.774613
AKX KK 1 imaginary frequencies (negative Signs) ****xx*
Zero-point correction= 0.261884 (Hartree/Particle)
Thermal correction to Energy= 0.274649
Thermal correction to Enthalpy= 0.275593
Thermal correction to Gibbs Free Energy= 0.221703
Sum of electronic and zero-point Energies= -693.782582
Sum of electronic and thermal Energies= -693.769817
Sum of electronic and thermal Enthalpies= -693.768873
Sum of electronic and thermal Free Energies= -693.822763
DeltaG (solv) (kcal/mol) = -33.23

(radical ion cyclization product, tradiHrA02.out)

SCF Done: E(UB+HF-LYP) = -694.055646370 A.U. after 1 cycles

Standard orientation:



Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 -3.733835 -0.705857 -0.034086
2 6 0 -3.733874 0.705631 0.034156
3 6 0 -2.543945 -1.397518 -0.063586
4 6 0 -1.291107 -0.724186 -0.021164
5 6 0 -1.291149 0.724115 0.021176
6 6 0 -2.544026 1.397367 0.063634
7 6 0 -0.058093 -1.444257 0.046113
8 6 0 0.037136 -2.836987 -0.143730
9 6 0 1.251008 -3.495295 -0.108855
10 6 0 2.481579 -2.797886 0.121084
11 6 0 2.475033 -1.459913 0.319838
12 6 0 1.200255 -0.669488 0.394110
13 6 0 -0.058178 1.444256 -0.046138
14 6 0 0.036953 2.837008 0.143539
15 6 0 1.200236 0.669540 -0.394038
16 6 0 2.474969 1.460037 -0.319691
17 6 0 2.481420 2.798027 -0.121040
18 6 0 1.250789 3.495392 0.108683
19 1 0 -4.674689 -1.246767 -0.052846
20 1 0 -4.674757 1.246488 0.052947
21 1 0 -2.574160 -2.479945 -0.079518
22 1 0 -2.574321 2.479791 0.079606
23 1 0 -0.849763 -3.414425 -0.375497
24 1 0 1.276549 -4.567354 -0.279824
25 1 0 3.413541 -3.354303 0.130668
26 1 0 3.402684 -0.937157 0.526798
27 1 0 1.100787 -0.388757 1.466226
28 1 0 -0.849997 3.414435 0.375145
29 1 0 1.100839 0.388824 -1.466166
30 1 0 3.402672 0.937316 -0.526512
31 1 0 3.413362 3.354482 -0.130547
32 1 0 1.276238 4.567478 0.279491
Zero-point correction= 0.262993 (Hartree/Particle)
Sum of electronic and thermal Free Energies= -693.833019
DeltaG (solv) (kcal/mol) = -32.81

(radical ion cyclization product, cis, 5/cisdiHrA02.out, solv/5a/cisdiHrX00.out)

SCF Done: E (UB+HF-LYP) = -694.047885116 A.U. after 3 cycles
Convg = 0.1482D-08 -V/T = 2.0099
S**2 = 0.7896

Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 6 0 3.487710 -1.467410 -0.152090
2 6 0 3.809177 -0.129147 0.153832
3 6 0 2.166395 -1.866565 -0.231202
4 6 0 1.111907 -0.954459 0.009686
5 6 0 1.439641 0.424441 0.273467
6 6 0 2.805075 0.798872 0.347031
7 6 0 -0.265584 -1.363265 -0.016147
8 6 0 -1.204067 -0.568605 0.846569
9 6 0 -2.629395 -1.011651 0.818534
10 6 0 -3.035344 -2.070541 0.071605
11 6 0 -2.094380 -2.792810 -0.724949
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12 6 0 -0.747194 -2.449769 -0.750374
13 6 0 0.383022 1.396992 0.244280
14 6 0 0.578380 2.691513 -0.262108
15 6 0 -1.012881 1.013896 0.659440
16 6 0 -2.097594 1.787414 -0.029607
17 6 0 -1.834894 2.992398 -0.597039
18 6 0 -0.494058 3.481427 -0.650017
19 1 0 4.280962 -2.192571 -0.304478
20 1 0 4.848632 0.171891 0.238114
21 1 0 1.933938 -2.909209 -0.420448
22 1 0 3.063796 1.825523 0.584546
23 1 0 -0.848845 -0.742942 1.875943
24 1 0 -3.334803 -0.481071 1.452966
25 1 0 -4.074297 -2.385229 0.079892
26 1 0 -2.441939 -3.626337 -1.327741
27 1 0 -0.070425 -3.015139 -1.383042
28 1 0 1.584325 3.033201 -0.482280
29 1 0 -1.083103 1.385252 1.700797
30 1 0 -3.115491 1.417603 0.034781
31 1 0 -2.635942 3.586935 -1.024920
32 1 0 -0.302307 4.455706 -1.089576

Zero-point correction= 0.262820 (Hartree/Particle)
Thermal correction to Energy= 0.275749
Thermal correction to Enthalpy= 0.276693
Thermal correction to Gibbs Free Energy= 0.222807
Sum of electronic and zero-point Energies= -693.785065
Sum of electronic and thermal Energies= -693.772136
Sum of electronic and thermal Enthalpies= -693.771192
Sum of electronic and thermal Free Energies= -693.825078
DeltaG (solv) (kcal/mol) = -33.18
(triphenylene+H atom adduct, tradepAOl.out)
FO
SCF Done: E (UB+HF-LYP) = -693.712870560 A.U. after 1 cycles
S**2 = 0.7924
Standard orientation:
Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 6 0 -3.787751 0.242247 0.182157
2 6 0 -3.631102 -1.139236 0.029608
3 6 0 -2.666789 1.066218 0.220559
4 6 0 -1.369002 0.543100 0.109120
5 6 0 -1.207954 -0.866721 -0.003697
6 6 0 -2.355260 -1.682275 -0.054994
7 6 0 -0.174718 1.413784 0.023328
8 6 0 -0.273781 2.765918 -0.346088
9 6 0 0.856953 3.569954 -0.460327
10 6 0 2.118686 3.025948 -0.225250
11 6 0 2.236584 1.680174 0.125601
12 6 0 1.108209 0.869064 0.258482
13 6 0 0.139755 -1.423385 -0.025483
14 6 0 0.467730 -2.628641 -0.619813
15 6 0 1.191190 -0.601970 0.697957
16 6 0 2.564553 -1.215930 0.653189
17 6 0 2.811190 -2.411430 0.050897
18 6 0 1.774891 -3.138569 -0.600548
19 1 0 -4.780079 0.674415 0.277660
20 1 0 -4.500646 -1.790467 0.004826
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21 1 0 -2.804314 2.135287 0.349733
22 1 0 -2.235076 -2.759792 -0.119013
23 1 0 -1.245920 3.189488 -0.577728
24 1 0 0.752306 4.612307 -0.749180
25 1 0 3.010257 3.639020 -0.326327
26 1 0 3.224536 1.260708 0.283337
27 1 0 -0.304193 -3.186211 -1.144697
28 1 0 0.883490 -0.584626 1.767409
29 1 0 3.363745 -0.696353 1.173923
30 1 0 3.817552 -2.823667 0.065292
31 1 0 1.998035 -4.079604 -1.093420
Zero-point correction= 0.250901 (Hartree/Particle)
Sum of electronic and thermal Free Energies= -693.501379
DeltaG (solv) (kcal/mol) = -1.81

KA KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR AR A A A KK KK

(1,2,3-triphenylbenzene, 7/tpC2A01.out)

SCF Done: E(RB+HF-LYP) = -925.406981882 A.U. after 1 cycles

Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z

1 6 0 1.222972 -1.369240 0.010815
2 6 0 0.000101 -0.651699 -0.000316
3 6 0 -1.222646 -1.369409 -0.011294
4 6 0 -1.200826 -2.772676 -0.001097
5 6 0 0.000288 -3.473408 -0.000162
6 6 0 1.201311 -2.772504 0.000785
7 1 0 -2.144544 -3.310138 -0.024473
8 1 0 0.000374 -4.560144 -0.000052
9 1 0 2.145084 -3.309858 0.024431
10 6 0 2.561991 -0.706796 0.062843
11 6 0 2.898746 0.204993 1.076184
12 6 0 4.174299 0.763543 1.138441
13 6 0 5.140143 0.424871 0.188330
14 6 0 4.820509 -0.481544 -0.823067
15 6 0 3.544991 -1.044446 -0.881350
16 1 0 2.156653 0.473047 1.821423
17 1 0 4.415075 1.463543 1.934319
18 1 0 6.133255 0.863614 0.236848
19 1 0 5.562893 -0.751111 -1.569945
20 1 0 3.298853 -1.745075 -1.675164
21 6 0 -0.000074 0.845844 -0.000237
22 6 0 -0.579126 1.564210 1.057099
23 6 0 -0.576533 2.958975 1.059493
24 6 0 -0.000560 3.661914 -0.000145
25 6 0 0.575585 2.959229 -1.059876
26 6 0 0.578629 1.564478 -1.057598
27 1 0 -1.035384 1.022982 1.881128
28 1 0 -1.027245 3.496378 1.889867
29 1 0 -0.000746 4.748728 -0.000111
30 1 0 1.026087 3.496843 -1.890226
31 1 0 1.034984 1.023451 -1.881703
32 6 0 -2.561759 -0.707110 -0.062904
33 6 0 -3.544257 -1.044494 0.881903
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34 6 0 -4.819856 -0.481731 0.824030
35 6 0 -5.140054 0.424311 -0.187526
36 6 0 -4.174696 0.762733 -1.138219
37 6 0 -2.899062 0.204315 -1.076379
38 1 0 -3.297678 -1.744857 1.675816
39 1 0 -5.561868 -0.751122 1.571342
40 1 0 -6.133223 0.862960 -0.235714
41 1 0 -4.415914 1.462439 -1.934223
42 1 0 -2.157354 0.472160 -1.822080

Zero-point correction= 0.343289 (Hartree/Particle)
Thermal correction to Energy= 0.361740

Thermal correction to Enthalpy= 0.362684

Thermal correction to Gibbs Free Energy= 0.295168

Sum of electronic and zero-point Energies= -925.063693

Sum of electronic and thermal Energies= -925.045242

Sum of electronic and thermal Enthalpies= -925.044298

Sum of electronic and thermal Free Energies= -925.111814

(1,2,3,4-tetraphenylbenzene, 24/4phbA0l.out, 24/4phbA02.out)

SCF Done: E(RB+HF-LYP) = -1156.45731459 A.U. after 1 cycles

Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z

1 6 0 0.009027 1.418724 -1.410175
2 6 0 0.005471 0.709393 -0.184444
3 6 0 -0.005471 -0.709393 -0.184444
4 6 0 -0.009027 -1.418724 -1.410175
5 6 0 -0.001641 -0.693368 -2.609041
6 6 0 0.001641 0.693368 -2.609041
7 1 0 -0.019290 -1.233220 -3.551554
8 1 0 0.019290 1.233220 -3.551554
9 6 0 0.041837 2.909145 -1.507281
10 6 0 1.039731 3.674843 -0.882981
11 6 0 1.082645 5.058703 -1.044328
12 6 0 0.128311 5.708031 -1.830512
13 6 0 -0.868261 4.960128 -2.458170
14 6 0 -0.907317 3.574342 -2.300655
15 1 0 1.788442 3.180870 -0.272213
16 1 0 1.867046 5.631320 -0.556219
17 1 0 0.162111 6.787435 -1.952482
18 1 0 -1.618559 5.453986 -3.070370
19 1 0 -1.690437 2.997467 -2.785990
20 6 0 0.004142 1.462856 1.112018
21 6 0 1.085514 1.377649 2.001838
22 6 0 1.082645 2.091511 3.199992
23 6 0 -0.005471 2.899821 3.533740
24 6 0 -1.088444 2.991593 2.657999
25 6 0 -1.080999 2.282268 1.457049
26 1 0 1.932192 0.744574 1.752645
27 1 0 1.931566 2.013673 3.874364
28 1 0 -0.008996 3.454060 4.468620
29 1 0 -1.940726 3.618347 2.907601
30 1 0 -1.922937 2.364830 0.775309
31 6 0 -0.004142 -1.462856 1.112018
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.282268

991593
899821
091511

.377649

364830
618347
454060
013673
744574
909145

.574342
.960128

708031
058703
674843

.997467

453986
787435
631320
180870

.457049
.657999
.533740
.199992
.001838
.775309
.907601
.468620
.874364

1.752645
-1.507281
-2.300655
-2.458170
-1.830512
-1.044328
-0.882981
-2.785990
-3.070370
-1.952482
-0.556219
-0.272213

Wbk NONWWN

Zero-point correction=

Thermal correction to
Thermal correction to
Thermal correction to

Sum of
Sum of
Sum of
Sum of

DeltaG

electronic
electronic
electronic
electronic

(solv)

and
and
and
and

Energy=

Enthalpy=

Gibbs Free Energy=
zero-point Energies=

thermal Energies=

thermal Enthalpies=
thermal Free Energies=

.080999 -2
.088444 -2.
.005471 -2.
.082645 -2.
.085514 -1
.922937 -2.
.940726 -3.
.008996 -3.
.931566 -2.
.932192 -0.
.041837 -2.
.907317 -3
.868261 -4
.128311 -5.
.082645 -5.
.039731 -3.
.690437 -2
.618559 -5.
.162111 -6.
.867046 -5.
.788442 -3.

0

0

0

0

(kcal/mol)

.423866
.447162
.448106
.369905

-1156.
-1156.
-1156.
-1156.

(Hartree/Particle)

033449
010153
009209
087409

(protonated 1,2,3,4-tetraphenylbenzene,

SCF Done:

E (RB+HF-LYP)

= -1156.78375816

24/3a4phbA0Ol.out,

Standard orientation:

24/3a4phbA02.0out)

1 cycles

Center
Number

Atomic
Number

Atomic
Type

(Angstroms)

FooooookFEREFE OO O OO

OO OO OO ODOOOOO O oo

S22

A.U. after
Coordinates
X Y
.334098 -1.455085
.651733 -0.211650
.763529 -0.186123
.491773 -1.404516
.786530 -2.617336
.599050 -2.647490
.343531 -3.548748
.110041 -3.605870
.815218 -1.537416
.593406 -0.723623
.064748 -0.783829
.698244 -1.778361
.921144 -2.610254
.510773 -2.482099
.125981 -0.029503

-0.026131
-0.006872

0.010933
-0.002895
-0.035995
-0.037274
-0.037089
-0.080186
-0.059028
-0.871319
-0.873025

0.012067

0.767862

0.732691
-1.560342
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Zero-point correction=

Thermal correction to
Thermal correction to
Thermal correction to

Sum
Sum
Sum
Sum

Delta

of
of
of
of

G

electronic
electronic
electronic
electronic

(solv)

and
and
and
and

Energy=
Enthalpy=

Gibbs Free Energy=
zero-point Energies=

thermal Energies=

thermal Enthalpies=
thermal Free Energies=

.418367 -0
.782637 -1
.367161 -3
.923697 -3
.440748 1
.346848 1
.117994 3
.992907 3
.089796 2
.325443 1
.659254 1
.031143 3
.583487 4
.748456 2
.389375 0
.482766 1
.298313 1
.962297 2
.830703 3
.028911 3
.356291 2
.415973 0
.587198 3
.353454 4
.927211 3
. 735740 1
.980770 -1
.653946 -2
.042110 -2
L777971 -1
.118193 -0
.732485 -0
.087283 -2
.546862 -2
.858812 -1
.683892 -0
.230470 -0
.457454 0
0

0

0

0

(kcal/mol)

.926515 -1.912874
.828309 0.046127
.356131 1.417826
.138720 1.370028
.062190 -0.008577
.969648 -1.079769
.129921 -1.097298
.414253 -0.042418
.529582 1.032159
.360715 1.045948
.764897 -1.894450
.819953 -1.931664
.325664 -0.055260
.753343 1.866804
.684984 1.895007
.127560 0.031219
.504653 -1.046617
.730663 -1.038521
.593429 0.051789
.224250 1.132989
.002242 1.121041
.831887 -1.891517
.009505 -1.882244
.545535 0.060100
.886392 1.988233
.720173 1.967185
.476078 0.028816
.265472 -0.918484
.394032 -0.882187
.747969 0.111916
.969528 1.065499
.829419 1.023186
.764901 -1.700282
.998639 -1.630335
.850622 0.144641
.470737 1.847274
.224846 1.771348
.228263 -0.648566
.434272 (Hartree/Particle)
.458091
.459035
.379563
-1156.349486
-1156.325667
-1156.324723
-1156.404196
= -28.37

(transition state - protonated 1,2,3,4-tetraphenylbenzene,

24/3a4phTSA02.out)

SCF Done:

E (RB+HF-LYP)

= -1156.76699581

S23

A.U.

after

24/3a4phTSAO0Ll.out,

1 cycles



Standard orientation:

Cent
Numb

* Kk Kk kK

Zero-point correction=

er
er

*

Atomic
Number

Thermal correction to
Thermal correction to
Thermal correction to

Sum
Sum
Sum
Sum

of
of
of
of

electronic
electronic
electronic
electronic

and
and
and
and

Atomic Coordinates (Angstroms)

Type X Y Z
0 -1.232872 -1.554618 -0.169220
0 -0.601985 -0.278866 -0.094957
0 0.811386 -0.177014 -0.043552
0 1.597399 -1.355998 -0.136626
0 0.948104 -2.588150 -0.288821
0 -0.439878 -2.692424 -0.293674
0 1.549874 -3.488599 -0.362922
0 -0.906920 -3.666361 -0.404108
0 -2.704371 -1.643208 -0.068946
0 -3.491033 -0.529146 -0.610323
0 -5.001813 -0.680886 -0.571811
0 -5.529741 -1.568809 0.509406
0 -4.733054 -2.518759 1.043012
0 -3.330121 -2.585054 0.701371
0 -3.160636 -0.151506 -1.575173
0 -5.232547 -1.172027 -1.537166
0 -6.575021 -1.481297 0.789761
0 -5.118469 -3.226595 1.770491
0 -2.732671 -3.373774 1.150220
0 -1.483688 0.908568 -0.164801
0 -1.218465 1.972897 -1.037874
0 -2.137699 3.003577 -1.213205
0 -3.363937 3.038733 -0.510654
0 -3.660722 2.015826 0.355376
0 -2.790560 0.873211 0.481233
0 -0.288527 1.990176 -1.592184
0 -1.901371 3.804592 -1.908396
0 -4.040065 3.877747 -0.639267
0 -4.576337 2.033320 0.939550
0 -2.858027 0.348805 1.431456
0 1.454565 1.155753 0.157038
0 2.378142 1.661306 -0.773358
0 2.948108 2.919981 -0.591090
0 2.621524 3.685819 0.531919
0 1.718749 3.186724 1.471529
0 1.135524 1.933232 1.283063
0 2.646847 1.066471 -1.641144
0 3.653836 3.301071 -1.323558
0 3.075743 4.661724 0.676444
0 1.472211 3.769045 2.354806
0 0.445679 1.541982 2.026553
0 3.087403 -1.362098 -0.064275
0 3.826079 -1.998377 -1.075060
0 5.217339 -2.068426 -1.002867
0 5.889525 -1.515460 0.087910
0 5.163613 -0.889877 1.103985
0 3.774442 -0.809255 1.028489
0 3.307831 -2.426591 -1.929393
0 5.774006 -2.555681 -1.798244
0 6.972455 -1.573462 0.147899
0 5.679882 -0.466832 1.960990
0 3.219363 -0.327783 1.827450
0 -5.518909 0.280369 -0.623375

1 imaginary frequencies (negative Signs) **x*#*x*
0.436055 (Hartree/Particle)

Energy= 0.458555

Enthalpy= 0.459499

Gibbs Free Energy= 0.384104

zero-point Energies= -1156.330941

thermal Energies= -1156.308441

thermal Enthalpies= -1156.307497

thermal Free Energies= -1156.382892
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DeltaG (solv) (kcal/mol) = -26.72

(product from protonated 1,2,3,4-tetraphenylbenzene, 24/3a4phPRAO1l.out, 24/3a4phPRAO2.out)

SCF Done: E(RB+HF-LYP) = -1156.77937119 A.U. after 1 cycles

Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z

1 6 0 -1.338668 -1.480442 -0.005147
2 6 0 -0.645970 -0.219033 -0.076001
3 6 0 0.794078 -0.167810 -0.056208
4 6 0 1.528393 -1.362753 -0.021675
5 6 0 0.822309 -2.586951 -0.002772
6 6 0 -0.554860 -2.647680 0.025208
7 1 0 1.393786 -3.509043 0.042008
8 1 0 -1.025830 -3.621118 0.083259
9 6 0 -2.794031 -1.550355 -0.048289
10 6 0 -3.630087 -0.271950 -0.059954
11 6 0 -4.935337 -0.472424 0.729124
12 6 0 -5.648499 -1.698368 0.227586
13 6 0 -4.932261 -2.759259 -0.198859
14 6 0 -3.486782 -2.720431 -0.175837
15 1 0 -3.902735 -0.066605 -1.109368
16 1 0 -5.588340 0.399110 0.634407
17 1 0 -6.734033 -1.725505 0.255411
18 1 0 -5.422782 -3.675298 -0.514445
19 1 0 -2.966412 -3.667533 -0.266358
20 6 0 -1.455974 0.965975 -0.207303
21 6 0 -1.083682 2.088785 -0.973495
22 6 0 -1.908425 3.192449 -1.070944
23 6 0 -3.153443 3.286950 -0.374973
24 6 0 -3.587305 2.225873 0.345655
25 6 0 -2.805567 0.960019 0.455885
26 1 0 -0.152979 2.077519 -1.523838
27 1 0 -1.601174 4.018007 -1.707633
28 1 0 -3.743924 4.194057 -0.452530
29 1 0 -4.541370 2.269426 0.860770
30 1 0 -2.637398 0.767650 1.530917
31 6 0 1.509894 1.141406 0.023122
32 6 0 2.414230 1.526234 -0.980620
33 6 0 3.072016 2.753057 -0.906198
34 6 0 2.853837 3.604421 0.180547
35 6 0 1.972882 3.222457 1.193979
36 6 0 1.301767 2.002245 1.113463
37 1 0 2.598169 0.862744 -1.820366
38 1 0 3.761916 3.041340 -1.693998
39 1 0 3.375716 4.554922 0.241149
40 1 0 1.812354 3.870809 2.050667
41 1 0 0.627172 1.703297 1.911930
42 6 0 3.017636 -1.435992 0.043572
43 6 0 3.707236 -2.205511 -0.907498
44 6 0 5.094076 -2.340122 -0.842836
45 6 0 5.809207 -1.721303 0.183281
46 6 0 5.131077 -0.965156 1.141873
47 6 0 3.746780 -0.819413 1.072549
48 1 0 3.156081 -2.687528 -1.711289
49 1 0 5.613361 -2.929833 -1.592752
50 1 0 6.888415 -1.830327 0.238553
51 1 0 5.680628 -0.490737 1.949834
52 1 0 3.228832 -0.235792 1.826949
53 1 0 -4.706613 -0.589075 1.803300
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Zero-point correction=

Thermal correction to
Thermal correction to
Thermal correction to

Sum of
Sum of
Sum of
Sum of

DeltaG

electronic
electronic
electronic
electronic

(solv)

and
and
and
and

Energy=
Enthalpy=

Gibbs Free Energy=
zero-point Energies=

thermal Energies=

thermal Enthalpies=
thermal Free Energies=

o O O o

(kcal/mol)

.437313
.460091
.461035
.384371
-1156.
-1156.
-1156.
-1156.

(Hartree/Particle)

342058
319280
318336
395000

= -27.07

(product from protonated 1,2,3,4-tetraphenylbenzene,

46/4phDA02.out)

-0
S ©

SCF Done:

E (RB+HF-LYP)

= -1156.42639986

Standard orientation:

deprotonated, 46/4phDAOl.out,

1 cycles

Center
Number

Atomic
Number

Atomic
Type

(Angstroms)

@ ~J oUW N
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A.U. after
Coordinates
X Y
.336026 -1.462707
.709095 -0.183652
.711914 -0.132443
.482192 -1.312300
.832367 -2.525566
.546649 -2.604370
.425824 -3.422690
.025789 -3.567270
.770530 -1.602539
.697146 -0.407753
.706071 -0.375940
.391146 -1.713890
.715460 -2.835796
.323166 -2.763616
.303736 -0.595774
.441265 0.417777
.398126 -1.756786
.167089 -3.815854
.721202 -3.661012
.578828 1.022192
.051530 2.271072
.857290 3.376834
.241605 3.269058
.787903 2.034121
.988459 0.912310
.011422 2.384191
.397858 4.315545
.886818 4.122325
.869075 1.926230
.431104 1.123075
.427697 1.688113
.103730 2.841155
.805314 3.443930
.825168 2.884167
.144175 1.735639
.668383 1.221895
.867581 3.266686
.334579 4.340395
.588902 3.342192
.378221 1.305826
.970081 -1.365365
.746351 -1.879896

-0.351194
-0.309740
-0.168420
-0.311191
-0.580425
-0.557091
-0.730477
-0.698047
-0.068301
-0.202245

0.965348

1.098638
0.790285
0.368632
1.108284
0.800734
1.506908
0.926589
0.475992
-0.493003
-0.887923
-1.132547
-1.017007
-0.688118
-0.431268
-1.031240
-1.430242
-1.208277
-0.654050

0.222360
-0.588599
-0.190068

1.033544

1.855380

1.452459
-1.539438
-0.835682

1.345399

2.812401

2.092185
-0.172519
-1.223562
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007732
631863
.127346
994446
170631
400741
.732078
838768
.603772
.124370

.098913
.085776
.142301
.015038
.150179
.929081
.186415
.072347
.843600
.906681

|
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Zero-point correction=

Thermal correction to
Thermal correction to
Thermal correction to

Sum of
Sum of
Sum of
Sum of

DeltaG

electronic
electronic
electronic
electronic

(solv)

and
and
and
and

Energy=
Enthalpy=

Gibbs Free Energy=
zero-point Energies=

thermal Energies=

thermal Enthalpies=
thermal Free Energies=

.130451 -2.
.764259 -1.
.002809 -1
.621050 -0.
.257776 -2.
.711852 -2.
.841731 -1
.485742 -0.
.038894 -0
.186504 -0

0

0

0

0

(kcal/mol)

.425447
.447811
.448755
.373226
-1156.
-1155.
-1155.
-1156.

(Hartree/Particle)

000953
978589
977644
053174

(protonated 1,2,3,4-tetraphenylbenzene, para to nascent bond, 86/T4phbAOl.out,
86/T4phbA02.out)

H
"-0-O
o ©

SCF Done:

E (RB+HF-LYP)

= -1156.78426333

Standard orientation:

1 cycles

Center
Number

Atomic
Number

Atomic
Type

(Angstroms)

DO PR RPRPOOOONORRFRFRERREOAOORORREOOO OO

OO OO OO ODODODODODOODODODODODODODODODODODODOOOOOOOoOo

S27

A.U. after
Coordinates
X Y
.340422 -1.452816
.656522 -0.211005
.759376 -0.188022
.485998 -1.407684
.779093 -2.619075
.606419 -2.646106
.334332 -3.551566
.121287 -3.602098
.822156 -1.539321
.609568 -0.688731
.024333 -0.707076
.707848 -1.614569
.979486 -2.569776
.507051 -2.460152
.096716 -0.017896
.547255 -0.015993
.792903 -1.665979
.274808 -3.601974
.961923 -3.136704
.440808 1.065180
.320620 1.981857
.075839 3.151949
.963157 3.437477
.091832 2.541856
.343272 1.361762
.623186 1.777138
.967365 3.849123
.541827 4.356407
.765113 2.762240
.429173 0.678951
.482472 1.123073
.310182 1.499546

-0.024915
-0.012564
0.005533
-0.008139
-0.041481
-0.039470
-0.044388
-0.081863
-0.039063
-0.871069
-0.900493
-0.140921
0.713726
0.724362
-1.551113
-1.553510
-0.165249
0.438849
1.376757
-0.019795
-1.081000
-1.097477
-0.052855
1.007397
1.020681
-1.887108
-1.923313
-0.065787
1.831001
1.861988
0.033234
-1.035736



FRRPRPRRPOOO0O0 R REREREOO O

.723247
.583975
.215194
.995895
.828593
.002061
.534116
.875630
713849
481368
.269118
.400276
758759
982198
839393
764932
003271
863622
487195
.236738
503538

1.018585
0.072571
1.145446
1.124084
1.881281
1.855900
0.088025
2.001332
1.963614
0.024636
-0.924121
0.886027
0.111460
1.066637
1.022551
1.708295
1.635346
0.145574
1.851005
1.772031
1.751339

Zero-point correction=

Thermal correction to
Thermal correction to
Thermal correction to
Sum of electronic
Sum of electronic
Sum of electronic
Sum of electronic

DeltaG (solv)

and
and
and
and

0 2.977997 2
0 2.839276 3
0 2.026127 3
0 1.349107 1
0 2.433054 0
0 3.611456 3
0 3.365426 4
0 1.918918 3
0 0.719650 1.
0 2.974697 -1.
0 3.647947 -2
0 5.035725 -2
0 5.771243 -1.
0 5.111459 -0.
0 3.726165 -0.
0 3.081428 -2.
0 5.540663 -3.
0 6.851829 -1.
0 5.676894 -0.
0 3.223805 -0
0 -5.361088 -2.
0

Energy= 0

Enthalpy= 0

Gibbs Free Energy= 0

zero-point Energies=

thermal Energies=

thermal Enthalpies=

thermal Free Energies=

(kcal/mol)

.434404
.458182
.459126
.379843
-1156
-1156
-1156
-1156

(Hartree/Particle)

.349860
.326081
.325137
.404421

-28.86

(TS - protonated 1,2,3,4-tetraphenylbenzene, para to nascent bond, 86/CC4phbB00.out,
86/CC4phbB01.out)

SCF Done:

H
Iu!‘? (:) (:}
O ©

E (RB+HF-LYP)

after

17 cycles

Center
Number

Atomic
Number

tes (Angstroms)

PP OO OOOOHRFF OO Oyoy oy O)

= -1156.77055653 A.U.
Standard orientation:
Atomic Coordina
Type X
0 -1.274121 -1
0 -0.609041 -0
0 0.810003 -0.
0 1.566283 -1.
0 0.884725 -2.
0 -0.503410 -2.
0 1.463511 -3.
0 -0.990763 -3
0 -2.751894 -1.
0 -3.541882 -0.
0 -4.996732 -0.
0 -5.607977 -1
0 -4.863105 -2
0 -3.380580 -2.
0 -3.241100 -0.
0 -5.578878 0.

S28

.494783
.236281
167150
362073
579388
649352
494273
.612588
578204
433537
471982
.513915
.693229
596903
054613
342333

-0.116787
-0.063214
-0.030339
-0.119781
-0.260564
-0.251529
-0.341189
-0.363437
-0.021697
-0.533246
-0.349342

0.240074

0.770522

0.604311
-1.509456
-0.770443



17 1 0 -6.693580 -1.538246 0.298439
18 1 0 -5.241589 -3.610167 0.287286
19 1 0 -2.790942 -3.406393 1.026654
20 6 0 -1.453119 0.971996 -0.147216
21 6 0 -1.163320 2.020738 -1.032769
22 6 0 -2.056021 3.072861 -1.211038
23 6 0 -3.279246 3.146326 -0.504688
24 6 0 -3.601770 2.136579 0.366138
25 6 0 -2.750490 0.980714 0.506840
26 1 0 -0.237728 2.007712 -1.594192
27 1 0 -1.804578 3.859211 -1.917662
28 1 0 -3.937150 3.997914 -0.644034
29 1 0 -4.523583 2.169388 0.939444
30 1 0 -2.819483 0.462289 1.459262
31 6 0 1.486451 1.151751 0.153080
32 6 0 2.413892 1.627780 -0.788917
33 6 0 3.017143 2.872856 -0.620339
34 6 0 2.720247 3.654142 0.500190
35 6 0 1.814037 3.184018 1.451388
36 6 0 1.197892 1.944418 1.276715
37 1 0 2.659313 1.020742 -1.655169
38 1 0 3.725542 3.231125 -1.361705
39 1 0 3.200106 4.619268 0.633856
40 1 0 1.590381 3.778118 2.332919
41 1 0 0.505033 1.575774 2.028867
42 6 0 3.056462 -1.405064 -0.059298
43 6 0 3.771115 -2.061180 -1.074489
44 6 0 5.160853 -2.164833 -1.013317
45 6 0 5.855037 -1.626242 0.070808
46 6 0 5.152723 -0.981170 1.091238
47 6 0 3.765291 -0.867074 1.026698
48 1 0 3.235897 -2.478518 -1.923764
49 1 0 5.699071 -2.667065 -1.812082
50 1 0 6.936690 -1.710447 0.122261
51 1 0 5.685992 -0.568869 1.943061
52 1 0 3.228324 -0.370170 1.828608
53 1 0 -5.107167 -2.843454 1.835887

AKX KK 1 imaginary frequencies (negative Signs) *****xx*

Zero-point correction= 0.435986 (Hartree/Particle)

Thermal correction to Energy= 0.458522

Thermal correction to Enthalpy= 0.459466

Thermal correction to Gibbs Free Energy= 0.383964

Sum of electronic and zero-point Energies= -1156.334570

Sum of electronic and thermal Energies= -1156.312035

Sum of electronic and thermal Enthalpies= -1156.311091

Sum of electronic and thermal Free Energies= -1156.386592

DeltaG (solv) (kcal/mol) = -27.02

(product from protonated 1,2,3,4-tetraphenylbenzene, para to nascent bond, 86/AP4phbA0l.out,
86/AP4phbA02.out)

SCF Done: E(RB+HF-LYP) = -1156.77435285 A.U. after 1 cycles

Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 6 0 -1.308959 -1.469679 -0.086850
2 6 0 -0.634896 -0.202330 -0.092674
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PFRrrRrRERPRPPRPODODODOODOHRE PR RERPPOODOOTOOOOORERERERPRERERPRPOODODOOODOOOREREREREREREREREREOOOOODODOORERFE O OO O

Zero-point correction=
Thermal correction to
Thermal correction to
Thermal correction to

Sum of
Sum of
Sum of
Sum of

electronic
electronic
electronic
electronic

and
and
and
and

0 0.802773 -0.149628 -0.058397
0 1.542105 -1.345687 -0.151149
0 0.843777 -2.560954 -0.273603
0 -0.541637 -2.626394 -0.227183
0 1.416617 -3.479384 -0.360153
0 -1.035350 -3.588154 -0.314375
0 -2.777583 -1.556767 0.027701
0 -3.562546 -0.368661 -0.485909
0 -5.045608 -0.483265 -0.276196
0 -5.626050 -1.539223 0.299902
0 -4.863636 -2.713759 0.835714
0 -3.381331 -2.586341 0.646713
0 -3.368354 -0.224202 -1.559324
0 -5.663790 0.310057 -0.688447
0 -6.710751 -1.580091 0.370091
0 -5.222474 -3.639687 0.357624
0 -2.773139 -3.381066 1.072350
0 -1.463838 0.981794 -0.229129
0 -1.045505 2.142383 -0.908225
0 -1.900190 3.215973 -1.092417
0 -3.231425 3.243418 -0.582543
0 -3.708151 2.140039 0.046408
0 -2.892895 0.914553 0.224551
0 -0.050368 2.193415 -1.327087
0 -1.539302 4.072007 -1.657020
0 -3.843850 4.128779 -0.718030
0 -4.721866 2.114333 0.433780
0 -2.911390 0.654446 1.294631
0 1.508159 1.143258 0.174325
0 2.470172 1.622154 -0.731979
0 3.106645 2.841235 -0.506617
0 2.812912 3.588905 0.637721
0 1.876364 3.111759 1.556249
0 1.223595 1.901493 1.323662
0 2.712521 1.040508 -1.616015
0 3.839416 3.204540 -1.221213
0 3.319839 4.532635 0.816243
0 1.657654 3.678138 2.456966
0 0.506018 1.526883 2.049006
0 3.033242 -1.416134 -0.098565
0 3.729071 -2.043886 -1.143792
0 5.117079 -2.176127 -1.094469
0 5.826258 -1.695996 0.007221
0 5.141288 -1.081287 1.057698
0 3.755786 -0.938720 1.005889
0 3.181896 -2.417962 -2.005733
0 5.641706 -2.655813 -1.915735
0 6.906223 -1.803181 0.049470
0 5.686226 -0.715830 1.923354
0 3.231897 -0.465881 1.830802
0 -5.089236 -2.857248 1.904478
0.437331 (Hartree/Particle)
Energy= 0.460045
Enthalpy= 0.460989
Gibbs Free Energy= 0.385004
zero-point Energies= -1156.337022
thermal Energies= -1156.314308
thermal Enthalpies= -1156.313364
thermal Free Energies= -1156.389349
(kcal/mol) = -26.80

DeltaG

(solv)

(product from protonated 1,2,3,4-tetraphenylbenzene, para to nascent bond, deprotonated,

86/D4phbA0l.out,

86/D4phbA02.0out)
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SCF Done: E (RB+HF-LYP)

= -1156.4320438

Standard orient

1 cycles

Center Atomic
Number Number

Atomic
Type

(Angstroms)

-0.099216
-0.127578
-0.067172
-0.094937
-0.171022
-0.140646
-0.174701
-0.102902
0.051275
0.872906
1.137551
0.630599
-0.273984
-0.474249
1.848892
1.805843
0.878520
0.131158
-1.092581
-0.305202
-1.038003
-1.247839
-0.740441
-0.045086
0.172376
-1.464978
-1.818080
-0.902115
0.309949
.075539
.195609
.352606
.387675
.730780
.882232
.945272
.228963
.507244
-1.487023
-1.751926
-0.006753
1.073806
1.165746
0.179192
-0.898870
-0.987219
1.847465
2.013373
0.251453
-1.674081
-1.831530
-1.250113

o

|
ONBPFHP OOOFrH

Zero-point correction=
Thermal correction to
Thermal correction to
Thermal correction to
Sum of electronic and
Sum of electronic and

Energy=

Enthalpy=

Gibbs Free Energy
zero-point Energi
thermal Energies=

es=

S3

1

9 A.U. after
ation:
Coordinates
X Y
.304740 -1.479104
.655190 -0.215675
.763523 -0.160693
.513086 -1.363547
.839635 -2.591487
.545302 -2.650433
.420301 -3.509397
.047069 -3.613026
.773621 -1.522790
.317416 -0.369403
.795946 -0.483384
.566604 -1.447257
.049608 -2.531956
.561155 -2.471999
.797623 -0.391645
.231104 0.257521
. 626425 -1.477940
.331123 -3.518596
.120364 -3.252561
.541189 0.975741
.150624 2.108817
.023728 3.174381
.319925 3.123277
.739782 1.988831
.872888 0.917125
.157264 2.155905
.689163 4.036863
.009587 3.947642
.763614 1.928773
.485153 1.143947
.254918 1.957651
.931591 3.166966
.848265 3.588651
.087355 2.787986
.416296 1.574433
.536966 1.636710
.740673 3.780984
.373669 4.532438
.800307 3.106114
.611451 0.953704
.004543 -1.415350
.705774 -0.856287
.091117 -0.980141
.805947 -1.663055
.122189 -2.225927
.734651 -2.106383
.159759 -0.325897
.613506 -0.544147
.886356 -1.755998
.667440 -2.758285
.206711 -2.542464
.561751 -2.484315
0.425483
0.447803
0.448747
= 0.373654

(Hartree/Particle)

-1156.006561
-1155.984241



Sum of electronic and thermal Enthalpies= -1155.983297
Sum of electronic and thermal Free Energies= -1156.058390

DeltaG (solv) (kcal/mol) = 1.06

(1,2-diphenyltriphenylene, 46/12diptrAOl.out, 46/12diptrA02.out)

SCF Done: E(RB+HF-LYP) = -1155.27343918 A.U. after 1 cycles

Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z

1 6 0 -1.397883 -1.440666 -0.207204
2 6 0 -0.743474 -0.174791 -0.227760
3 6 0 0.688070 -0.135724 -0.131285
4 6 0 1.432380 -1.327511 -0.232537
5 6 0 0.753796 -2.546279 -0.413488
6 6 0 -0.621360 -2.604893 -0.357269
7 1 0 1.330832 -3.460458 -0.517058
8 1 0 -1.099128 -3.574718 -0.425786
9 6 0 -2.842096 -1.529520 0.041103
10 6 0 -3.614466 -0.345416 0.146729
11 6 0 -4.970526 -0.449540 0.525710
12 6 0 -5.569751 -1.676244 0.752818
13 6 0 -4.818285 -2.849984 0.610398
14 6 0 -3.478984 -2.770035 0.270086
15 1 0 -6.614892 -1.723981 1.046088
16 1 0 -5.274801 -3.820108 0.786578
17 1 0 -2.910913 -3.690856 0.211767
18 6 0 -1.591128 1.023225 -0.404623
19 6 0 -1.077508 2.246155 -0.895614
20 6 0 -1.879221 3.357952 -1.091762
21 6 0 -3.248806 3.288058 -0.815181
22 6 0 -3.791156 2.088768 -0.389543
23 6 0 -2.996945 0.938115 -0.192041
24 1 0 -0.032576 2.320862 -1.154185
25 1 0 -1.440217 4.274312 -1.476734
26 1 0 -3.889653 4.152623 -0.965823
27 1 0 -4.863939 2.029276 -0.247767
28 6 0 1.429391 1.130770 0.172712
29 6 0 2.408230 1.638682 -0.695476
30 6 0 3.107714 2.803444 -0.379714
31 6 0 2.849901 3.475861 0.816395
32 6 0 1.887066 2.973957 1.694247
33 6 0 1.182732 1.813631 1.374306
34 1 0 2.617007 1.118437 -1.625678
35 1 0 3.857517 3.183693 -1.068602
36 1 0 3.396991 4.381679 1.063821
37 1 0 1.682554 3.486642 2.630626
38 1 0 0.429908 1.429937 2.057388
39 6 0 2.922548 -1.402228 -0.126792
40 6 0 3.661490 -1.988143 -1.167061
41 6 0 5.045989 -2.134486 -1.070419
42 6 0 5.716669 -1.706831 0.075836
43 6 0 4.991957 -1.131842 1.122076
44 6 0 3.609831 -0.980103 1.022247
45 1 0 3.143827 -2.320865 -2.063314
46 1 0 5.598779 -2.582966 -1.891945
47 1 0 6.794464 -1.821762 0.154845
48 1 0 5.503824 -0.802517 2.022612
49 1 0 3.056050 -0.533954 1.842157
50 1 0 -5.562684 0.448443 0.659651
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Zero-point correction= 0.403352 (Hartree/Particle)
Thermal correction to Energy= 0.425119
Thermal correction to Enthalpy= 0.426063
Thermal correction to Gibbs Free Energy= 0.351840
Sum of electronic and zero-point Energies= -1154.870087
Sum of electronic and thermal Energies= -1154.848320
Sum of electronic and thermal Enthalpies= -1154.847376
Sum of electronic and thermal Free Energies= -1154.921599
DeltaG (solv) (kcal/mol) = 1.35

(middle phenyl protonated 1,2-diphenyltriphenylene, 47/3al2trAOl.out, 47/3al2trA02.out)
H
SCF Done: E(RB+HF-LYP) = -1155.60210846 A.U. after 1 cycles

Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z

1 6 0 -1.430245 -1.476844 -0.200767
2 6 0 -0.763019 -0.221939 -0.266997
3 6 0 0.665756 -0.194282 -0.162872
4 6 0 1.412538 -1.385739 -0.236773
5 6 0 0.721838 -2.602160 -0.385101
6 6 0 -0.655433 -2.648172 -0.316437
7 1 0 1.289684 -3.523597 -0.466249
8 1 0 -1.136870 -3.617605 -0.347877
9 6 0 -2.873953 -1.531551 0.050502
10 6 0 -3.613915 -0.325414 0.168792
11 6 0 -4.964681 -0.392982 0.568493
12 6 0 -5.589286 -1.606473 0.801812
13 6 0 -4.873297 -2.799540 0.639689
14 6 0 -3.537814 -2.756736 0.277651
15 1 0 -6.630662 -1.629328 1.108446
16 1 0 -5.355731 -3.756551 0.813699
17 1 0 -3.000150 -3.693795 0.196271
18 6 0 -1.581166 0.977757 -0.482772
19 6 0 -1.049687 2.157222 -1.064213
20 6 0 -1.819634 3.295096 -1.251727
21 6 0 -3.165894 3.286569 -0.871436
22 6 0 -3.730703 2.118729 -0.381719
23 6 0 -2.975879 0.940130 -0.201761
24 1 0 -0.037867 2.155260 -1.446279
25 1 0 -1.387052 4.171760 -1.725265
26 1 0 -3.782731 4.169556 -1.008926
27 1 0 -4.794456 2.110230 -0.177431
28 6 0 1.386296 1.069861 0.160938
29 6 0 2.586610 1.438501 -0.501100
30 6 0 3.336665 2.598899 -0.179419
31 6 0 2.896537 3.446855 0.794893
32 6 0 1.655454 3.147955 1.537576
33 6 0 0.942618 1.911108 1.163272
34 1 0 2.927530 0.824949 -1.327970
35 1 0 4.243615 2.809801 -0.736771
36 1 0 3.438750 4.355922 1.039104
37 1 0 0.960011 4.006203 1.465894
38 1 0 0.044560 1.662916 1.720123
39 6 0 2.899744 -1.447407 -0.121170
40 6 0 3.654617 -2.016923 -1.162330
41 6 0 5.040739 -2.123020 -1.060521
42 6 0 5.700005 -1.671853 0.087661
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43 6 0 4.963529 -1.117879 1.134548
44 6 0 3.575548 -1.002641 1.031440
45 1 0 3.147761 -2.372358 -2.055476
46 1 0 5.607760 -2.563303 -1.875614
47 1 0 6.779160 -1.763176 0.167482
48 1 0 5.465428 -0.788746 2.040034
49 1 0 3.005664 -0.604273 1.866092
50 1 0 -5.536592 0.517295 0.705513
51 1 0 1.868863 3.126084 2.624302

Zero-point correction= 0.413712 (Hartree/Particle)
Thermal correction to Energy= 0.436008
Thermal correction to Enthalpy= 0.436952
Thermal correction to Gibbs Free Energy= 0.362050
Sum of electronic and zero-point Energies= -1155.188396
Sum of electronic and thermal Energies= -1155.166100
Sum of electronic and thermal Enthalpies= -1155.165156
Sum of electronic and thermal Free Energies= -1155.240058
DeltaG (solv) (kcal/mol) = -29.36

(TS, middle phenyl protonated 1,2-diphenyltriphenylene, 47/3al2TSA0l.out, 47/3al2TSA02.out)
=%

+
SCF Done: E(RB+HF-LYP) = -1155.58948732 A.U. after 1 cycles
Standard orientation:
Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 6 0 -1.369794 -1.557070 -0.212161
2 6 0 -0.694486 -0.306435 -0.255427
3 6 0 0.738534 -0.258252 -0.162098
4 6 0 1.483814 -1.440840 -0.114808
5 6 0 0.791092 -2.670634 -0.202578
6 6 0 -0.584458 -2.730045 -0.227682
7 1 0 1.366278 -3.591006 -0.178950
8 1 0 -1.056329 -3.704217 -0.212465
9 6 0 -2.826830 -1.613205 -0.096723
10 6 0 -3.558205 -0.416864 0.134322
11 6 0 -4.948205 -0.498656 0.360240
12 6 0 -5.610167 -1.714042 0.335898
13 6 0 -4.896480 -2.890804 0.071605
14 6 0 -3.529930 -2.836505 -0.139885
15 1 0 -6.681975 -1.749450 0.504555
16 1 0 -5.412001 -3.845380 0.031288
17 1 0 -3.004198 -3.760502 -0.347190
18 6 0 -1.490252 0.907384 -0.315234
19 6 0 -0.899783 2.195381 -0.649477
20 6 0 -1.650082 3.387055 -0.468710
21 6 0 -2.916218 3.337888 0.084807
22 6 0 -3.517161 2.092493 0.292269
23 6 0 -2.860364 0.866805 0.049439
24 1 0 -0.184267 2.230087 -1.463516
25 1 0 -1.223501 4.332417 -0.791541
26 1 0 -3.478516 4.245621 0.278575
27 1 0 -4.539691 2.081845 0.651232
28 6 0 1.378777 1.081578 -0.086070
29 6 0 2.461027 1.457302 -0.845836
30 6 0 2.918597 2.821260 -0.932526
31 6 0 2.363925 3.791083 -0.169708
32 6 0 1.348992 3.430254 0.863709
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33 6 0 0.677330 2.102634 0.661564
34 1 0 2.963067 0.710398 -1.451340
35 1 0 3.708654 3.054524 -1.639758
36 1 0 2.694473 4.823216 -0.235051
37 1 0 0.633278 4.233326 1.060881
38 1 0 0.075929 1.777437 1.505298
39 6 0 2.961112 -1.492956 0.082785
40 6 0 3.766358 -2.189712 -0.832753
41 6 0 5.144687 -2.284154 -0.637463
42 6 0 5.736063 -1.697474 0.482831
43 6 0 4.942407 -1.015840 1.407906
44 6 0 3.566445 -0.911689 1.208905
45 1 0 3.311590 -2.648906 -1.706876
46 1 0 5.754772 -2.819722 -1.359061
47 1 0 6.807819 -1.778033 0.638699
48 1 0 5.393921 -0.573597 2.291458
49 1 0 2.952212 -0.398710 1.943806
50 1 0 -5.531817 0.398394 0.531654
51 1 0 1.889840 3.306605 1.825451

HA K KKK 1 imaginary frequencies (negative Signs) *****xx*

Zero-point correction= 0.414468 (Hartree/Particle)

Thermal correction to Energy= 0.435775

Thermal correction to Enthalpy= 0.436719

Thermal correction to Gibbs Free Energy= 0.364409

Sum of electronic and zero-point Energies= -1155.175019

Sum of electronic and thermal Energies= -1155.153713

Sum of electronic and thermal Enthalpies= -1155.152768

Sum of electronic and thermal Free Energies= -1155.225078

DeltaG (solv) (kcal/mol) = -27.67

(product from middle phenyl protonated 1,2-diphenyltriphenylene, 47/3al2PRAOLl.out,
47/3al2PRA02.out)

SCF Done: E(RB+HF-LYP) = -1155.60380577 A.U. after 1 cycles

Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 6 0 -1.360545 -1.572195 0.026560
2 6 0 -0.682979 -0.302728 -0.002097
3 6 0 0.767257 -0.243576 -0.012073
4 6 0 1.515900 -1.427276 0.039282
5 6 0 0.815185 -2.650698 0.063030
6 6 0 -0.567486 -2.727312 0.054348
7 1 0 1.391664 -3.569479 0.118098
8 1 0 -1.022087 -3.708776 0.086537
9 6 0 -2.818043 -1.641707 0.002773
10 6 0 -3.580687 -0.444385 -0.014526
11 6 0 -4.987315 -0.528093 -0.074590
12 6 0 -5.633465 -1.751729 -0.094945
13 6 0 -4.884170 -2.935884 -0.059719
14 6 0 -3.503074 -2.877556 -0.016558
15 1 0 -6.717116 -1.790073 -0.144590
16 1 0 -5.383949 -3.899382 -0.074879
17 1 0 -2.950922 -3.808624 -0.003355
18 6 0 -1.451018 0.891073 -0.048401
19 6 0 -0.767243 2.234603 -0.151164
20 6 0 -1.615176 3.426355 0.083922
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21 6 0 -2.961346 3.322644 0.223064
22 6 0 -3.569962 2.042451 0.176121
23 6 0 -2.878287 0.839740 0.012594
24 1 0 -0.493342 2.333338 -1.226878
25 1 0 -1.134881 4.399031 0.068039
26 1 0 -3.584560 4.200074 0.361893
27 1 0 -4.646545 2.010867 0.300475
28 6 0 1.365546 1.090878 -0.114239
29 6 0 2.336119 1.418408 -1.001598
30 6 0 2.712329 2.801427 -1.263274
31 6 0 2.248306 3.801545 -0.494193
32 6 0 1.412218 3.495047 0.720685
33 6 0 0.599663 2.188289 0.609044
34 1 0 2.805267 0.640117 -1.594940
35 1 0 3.373855 3.001006 -2.101127
36 1 0 2.534770 4.832747 -0.681570
37 1 0 0.772445 4.340801 0.992788
38 1 0 0.362331 1.862403 1.629054
39 6 0 3.004568 -1.476866 0.114790
40 6 0 3.726147 -2.243794 -0.813261
41 6 0 5.115323 -2.344689 -0.723304
42 6 0 5.798961 -1.692444 0.303072
43 6 0 5.088043 -0.937318 1.239475
44 6 0 3.702530 -0.827304 1.145508
45 1 0 3.199455 -2.751084 -1.617811
46 1 0 5.660517 -2.934616 -1.454350
47 1 0 6.879289 -1.775327 0.377372
48 1 0 5.613782 -0.439284 2.049109
49 1 0 3.155066 -0.248572 1.883947
50 1 0 -5.593008 0.369318 -0.127222
51 1 0 2.094186 3.374076 1.577449

Zero-point correction= 0.416137 (Hartree/Particle)
Thermal correction to Energy= 0.437631

Thermal correction to Enthalpy= 0.438575

Thermal correction to Gibbs Free Energy= 0.365394

Sum of electronic and zero-point Energies= -1155.187669

Sum of electronic and thermal Energies= -1155.166175

Sum of electronic and thermal Enthalpies= -1155.165231

Sum of electronic and thermal Free Energies= -1155.238412
DeltaG (solv) (kcal/mol) = -27.93

(product from middle phenyl protonated 1,2-diphenyltriphenylene, deprotonated,
48/3al2DPAOl.out, 48/3al2DPA02.out)

SCF Done: E(RB+HF-LYP) = -1155.26003583 A.U. after 1 cycles

Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 6 0 1.334973 -1.567802 -0.133178
2 6 0 0.673708 -0.315170 -0.153736
3 6 0 -0.753441 -0.256151 -0.079350
4 6 0 -1.515031 -1.435999 -0.075718
5 6 0 -0.834186 -2.669052 -0.100827
6 6 0 0.544396 -2.735192 -0.114173
7 1 0 -1.415041 -3.586874 -0.118231
8 1 0 1.010933 -3.713036 -0.097315
9 6 0 2.797654 -1.623410 -0.071930
10 6 0 3.544952 -0.424830 0.086185
11 6 0 4.949075 -0.519208 0.211818
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rFRERFRErRrRRLRFRPFRFOCOLHLOODOOVHEF P EFRERPRPRPODOODODOORREPRERPODOODOODODRERFEEFEO OO

OO OO OO OO ODOODODODODODODODODODODODODODODODODODODODODODOOOOOO OO

WHENWNEOREDNDOOWS U

736167
915159
851285
771907
875916
774879
.922064
.181241
.351689
.304486
.088128
.871252
.315650
.228144
.083347
.095626
.450436
.850098
.825518
.477047
.148795
.691219
.083660
.868694
.297019
.770149
460706
.258153
.336795
624555
833561
751816
808116
.953840
685706
.282251
141710
.379410
.368716

0.168136
-0.014243
-0.130916

0.264733
-0.065848
-0.279793
-0.136229
-0.326982
-0.191220

0.100561

0.202881
.067444
.313084
.222072
.389506
.079088
.053443
.321963
.487659
.811741
.770153
.706482
.231763
.697271
-1.166050
-1.804388
-0.077848

0.846064

0.822202
-0.132714
-1.063347
-1.035306

1.598587

1.552728
-0.154362
-1.817350
-1.767459

0.334243
-1.580482

ONPF OOORrRrEFEOOOOOo

Zero-point correction=

Thermal correction to
Thermal correction to
Thermal correction to

Sum
Sum
Sum
Sum

of
of
of
of

DeltaG

electronic
electronic
electronic
electronic

(solv)

and
and
and
and

Energy=

Enthalpy=

Gibbs Free Energy=
zero-point Energies=

thermal Energies=

thermal Enthalpies=
thermal Free Energies=

.606028 -1.
.871023 -2.
.494006 -2.
.687702 -1.
.375887 -3.
.946902 -3.
.456342 0
.817809 2
.546447 3
.917088 3
.563704 2
.859089 0
.064087 4
.476638 4
.630913 2
.325947 1
.190982 1
.507831 2
.112298 3
.432323 3
.643735 2
.611779 0
.055578 3
.336488 4
.798548 4
.619261 1
.005949 -1.
.700391 -2
.093833 -2
.819483 -1.
.140758 -0.
.750334 -0.
.141112 -2.
.610684 -2
.904283 -1.
.696686 -0
.229832 -0.
.542072 0
.214472 3

0

0

0

0

(kcal/mol)

.404698
.425750
.426694
.354885
-1154.
-1154.
-1154.
-1154.

(Hartree/Particle)

855338
834286
833341
905151

-0.74

87/T12trA0l.out, 87/T12trA02.out)

(triphenyl protonated 1,2-diphenyltriphenylene,
Q-Q-O
H

W ©

E (RB+HF-LYP)

= -1155.62267597

Standard orientation:

SCF Done:
Center Atomic
Number Number
1 6
2 6
3 6
4 6
5 6
6 6
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A.U. after 1 cycles
Coordinates (Angstroms)

X Y Z
.355861 -1.508062 -0.158636
.698026 -0.243300 -0.185106
.727596 -0.179023 -0.096516
.480239 -1.370966 -0.139653
.804922 -2.600913 -0.266836
.569939 -2.674048 -0.241109



FRPrPEPERFPRPRPRPODOOODOODOOOORERERERPRPRPRPRPOODOODOOOOOOR, PR RPOOODOOODODORE P OO0 O

clololeololeoleleoNololololololoBoNololoBoloNololoNolololohooNoloNoBolo oo hoNoNoNoBol oo Nel
L o N O A R R A A |
PSS WRONWWERRENDOOO WD O WND =

SO WOoo0WWOUOUlWwNORFE WWNDERFEDNWN

514098
652538

.585945
.390485

490261
712625
888309
822531
773226
858080
751562

.946746
.161403
.367883
.375622
.123026
.868756
.189536
.262016
.284411
.982740
.122715
.593412
.814019
.578578
.113585
.896558
.999474
.163896
.524757
.692520
.533294

422662
093711

.208590

670514
013896
885794
513981
720901
765087
603664

.380222

408312

.288401

-0.311755
-0.264418
0.016725
.141357
.405921
.524934
.369997
.124207
.731178
.450706
0.028535
-0.315372
-0.833968
-0.912364
-0.515782
-0.086006
-0.064925
-1.226839
-1.288023
-0.525923
-0.718604
0.094462
-0.858987
-0.674524
0.468742
1.430340
1.244007
-1.744757
-1.421595
0.613188
2.331278
2.000873
-0.035549
-1.025991
-0.927030
0.172860
1.170596
1.066801
-1.885679
-1.707773
0.254709
2.035526
1.851807
0.522219
0.919787

O O O OO oo

Zero-point correction=

Thermal correction to
Thermal correction to
Thermal correction to

Sum o
Sum o
Sum o
Sum o

DeltaG

f electronic
f electronic
f electronic
f electronic

(solv)

and
and
and
and

Energy=

Enthalpy=

Gibbs Free Energy
zero-point Energi
thermal Energies=
thermal Enthalpie
thermal Free Ener

.389589 -3.
.032084 -3.
.801859 -1
.582960 -0
.979916 -0.
.597554 -1.
.835330 -2.
.476381 -2.
.661156 -1.
.317226 -3.
.930045 -3.
.555580 0
.075076 2
.824173 3
.119589 3
.780750 2
.953090 0
.068081 2
.337905 4
.715013 4
.670437 1
.444520 1
.361497 1
.012224 2
.765464 3
.866642 3
.208321 1
.566562 0
.718866 3
.278623 4
.683781 3
.517835 1
.967779 -1.
.703511 -2.
.090081 -2
.759467 -1.
.035473 -1.
.651687 -0.
.187551 -2.
. 644933 -2.
.838371 -1.
.548858 -0.
.098304 -0
.574825 0.
.206527 2
0
0
0
= 0
es=
s=
gies=
(kcal/mol)

.414613
.436913
.437857
.362589

-1155
-1155
-1155
-1155

(Hartree/Particle)

.208063
.185763
.184819
.260087

-27.09

(TS - triphenyl protonated 1,2-diphenyltriphenylene,

S38

87/CC

12trBOl.out,

87/CC12trB02.out)



SCF Done:

E (RB+HF-LYP)

1 cycles

Cent
Numb

er
er

Atomic
Number

(Angstroms)

-0.160039
-0.172837
-0.121408
-0.105691
-0.186871
-0.198562
-0.175023
-0.205752
-0.067035
0.086904
0.259215
0.260317
0.083051
-0.075379
0.390465
0.071229
-0.207750
-0.199930
-0.481451
-0.239332
0.048580
0.151621
0.019278
-1.412542
-0.397577
0.144418
-0.609411
-0.085422
-0.909622
-0.929802
-0.118665
0.700054
0.676407
-1.545996
-1.589432
-0.133782
1.356055
1.568708
0.082594
-0.811430
-0.622616
0.470580
1.375957
1.183822
-1.665293
-1.328270
0.621427
2.240236
1.909115
0.385653
1.109805

* Kk Kk kK

Zero-point correction=

*

Thermal correction to
Thermal correction to
Thermal correction to

Sum
Sum
Sum
Sum

of
of
of
of

electronic
electronic
electronic
electronic

and
and
and
and

= -1155.60221794 A.U. after
Standard orientation:
Atomic Coordinates
Type X Y
0 -1.322264 -1.587371
0 -0.676588 -0.327599
0 0.756580 -0.257347
0 1.529308 -1.429356
0 0.859849 -2.669953
0 -0.514158 -2.748178
0 1.450431 -3.580462
0 -0.972377 -3.729567
0 -2.775580 -1.653547
0 -3.520715 -0.448437
0 -4.923932 -0.527782
0 -5.579113 -1.744733
0 -4.847711 -2.929488
0 -3.473931 -2.880271
0 -6.656286 -1.781586
0 -5.357644 -3.887976
0 -2.937679 -3.812239
0 -1.483899 0.881012
0 -0.825807 2.179101
0 -1.585843 3.408729
0 -2.894184 3.362759
0 -3.662990 2.090524
0 -2.843562 0.828930
0 -0.260257 2.213301
0 -1.084538 4.358127
0 -3.457153 4.288346
0 -4.458667 2.113047
0 1.375219 1.079934
0 2.449606 1.437264
0 2.922015 2.747331
0 2.357414 3.757606
0 1.299774 3.440524
0 0.720630 2.124244
0 2.908809 0.690419
0 3.748462 2.997963
0 2.771576 4.760445
0 0.863002 4.187819
0 0.178946 1.821478
0 3.006372 -1.443945
0 3.824335 -2.154851
0 5.205363 -2.204268
0 5.788272 -1.559344
0 4.982865 -0.865520
0 3.603297 -0.806999
0 3.376759 -2.656841
0 5.825522 -2.749407
0 6.862741 -1.606166
0 5.427445 -0.380362
0 2.979645 -0.291065
0 -5.507164 0.376832
0 -4.205308 2.074079
1 imaginary frequencies (negative Signs) *****%*
0.415221
Energy= 0.436388
Enthalpy= 0.437332
Gibbs Free Energy= 0.365571
zero-point Energies= -1155.
thermal Energies= -1155.
thermal Enthalpies= -1155.
thermal Free Energies= -1155.
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(Hartree/Particle)

186997
165830
164886
236647



DeltaG (solv) (kcal/mol) = -28.41

(product from triphenyl protonated 1,2-diphenyltriphenylene, 87/AP12trA0Ol.out,
87/AP12trA02.out)

Q-0
HXTFL

H

SCF Done: E(RB+HF-LYP) = -1155.60975907 A.U. after 1 cycles
Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z

1 6 0 -1.304665 -1.567634 -0.135241
2 6 0 -0.688441 -0.286246 -0.135300
3 6 0 0.760778 -0.190072 -0.161366
4 6 0 1.554645 -1.375822 -0.183117
5 6 0 0.902473 -2.611611 -0.280849
6 6 0 -0.476283 -2.703335 -0.252208
7 1 0 1.498894 -3.517833 -0.296927
8 1 0 -0.918428 -3.691398 -0.292676
9 6 0 -2.747852 -1.684030 -0.027397
10 6 0 -3.526255 -0.495320 0.073124
11 6 0 -4.932036 -0.610655 0.216431
12 6 0 -5.550046 -1.844741 0.249579
13 6 0 -4.781254 -3.016337 0.142586
14 6 0 -3.409112 -2.933728 0.006564
15 1 0 -6.628574 -1.908702 0.356725
16 1 0 -5.263357 -3.988764 0.170164
17 1 0 -2.844789 -3.856046 -0.063426
18 6 0 -1.514554 0.893265 -0.154505
19 6 0 -0.831676 2.235636 -0.388807
20 6 0 -1.704165 3.426672 -0.112204
21 6 0 -3.017993 3.325678 0.076042
22 6 0 -3.758104 2.027032 0.078395
23 6 0 -2.881703 0.795397 -0.011868
24 1 0 -0.534248 2.284635 -1.450938
25 1 0 -1.243549 4.408492 -0.167038
26 1 0 -3.614153 4.225857 0.207446
27 1 0 -4.485352 2.028248 -0.748472
28 6 0 1.353789 1.120475 -0.148683
29 6 0 2.600815 1.426568 -0.732301
30 6 0 3.099274 2.714897 -0.711831
31 6 0 2.418262 3.797874 -0.073349
32 6 0 1.190009 3.579307 0.454524
33 6 0 0.533577 2.244017 0.415062
34 1 0 3.162093 0.654960 -1.241211
35 1 0 4.045714 2.913698 -1.208128
36 1 0 2.881195 4.778728 -0.041130
37 1 0 0.643052 4.386138 0.931186
38 1 0 0.256675 1.983745 1.450858
39 6 0 3.024480 -1.414376 0.037526
40 6 0 3.855761 -2.105568 -0.861099
41 6 0 5.228246 -2.192786 -0.630125
42 6 0 5.786226 -1.614855 0.512610
43 6 0 4.965084 -0.947806 1.425184
44 6 0 3.595896 -0.844496 1.189854
45 1 0 3.426573 -2.556045 -1.752076
46 1 0 5.860693 -2.716854 -1.340604
47 1 0 6.853506 -1.693759 0.696779
48 1 0 5.390165 -0.518222 2.327689
49 1 0 2.958599 -0.347352 1.915906
50 1 0 -5.543751 0.279682 0.293766
51 1 0 -4.372023 1.966388 0.988738
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Zero-point correction=

Thermal correction to
Thermal correction to
Thermal correction to

Sum of
Sum of
Sum of
Sum of

DeltaG

electronic
electronic
electronic
electronic

(solv)

and
and
and
and

Energy=
Enthalpy=

Gibbs Free Energy=
zero-point Energies=

thermal Energies=

thermal Enthalpies=
thermal Free Energies=

o O O o

(kcal/mol)

.416744
.438045
.438989
.366771
-1155
-1155
-1155
-1155

(Hartree/Particle)

.193015
171714
.170770
.242988

-28.32

(product from triphenyl protonated 1,2-diphenyltriphenylene, deprotonated,

87/D12trA02.0ut)
coca
O

SCF Done:

E (RB+HF-LYP)

= -1155.25681596

Standard orientation:

A.U.

after

1 cycles

Center
Number

Atomic
Number

Atomic
Type

Coordinates (An

gstroms)

[e)Ie)INe) Be) IO e I i o) W o) o) B o) Be) B O Nl el )N BEe) INe) B o) BN Bl el i 0 W0 ) e MO e O N S s O B WO ) e ) B o) N e))}

O OO OO OO ODODODODODODOODODODODODODODODODODODODODODODODODODODODODODOOOOO OO

W U WNOWDWOoOERLNWN

.350512
.695300
.740839
.487100
.815237
.554026
.406023
.013095
.802310
.552390
.966406
.622808
.884008
.504833
.708106
.394481
.958615
.501993
.880585
.404992
.701202
.590111
.853837
.294155
.717351
.145574
.965547
.368629
.699094
.288132
.554873
.219705
.614640
.283555
.317267
.005288
.616424
.947837
.805621
.152045
.661703
.814240
.471973
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BNONWWNRERERERENWWNONWWN

| N |
O NN B

-0

.512175
.245285
.157104
.342145
.584298
.675050
.489065
.656600
.580656
.387330
.473564
.679389
.855010
.799760
.715855
.805463
.716674
.939114
.323188
.157898
.078670
.140605
.868370
.800966
.801754
.664344
.659270
.176818
.316750
.562333
.724145
.607798
.356852
.437183
.621707
.704348
.504124
.421920
.217925
.361732
.722712
.940208
.792282

-0.230367
-0.241715
-0.280587
-0.119456
-0.131315
-0.220158
-0.021992
-0.204214
-0.191528

0.023874

0.085643
-0.062872
-0.281610
-0.343303
-0.021363
-0.410779
-0.534334
-0.095907
-0.133068

1.026574

1.318834

0.533149

0.136565
-1.041197

1.567977

2.119847
-0.367601
-0.499070
-0.949191
-1.130702
-0.886265
-0.516797
-0.340867
-1.177137
-1.474386
-1.017446
-0.389739

0.189042
-0.586281
-0.245869

0.884811

1.673490

1.330449

87/D12trA0l1.out,



44 1 0 3.414747 -2.714986 -1.470549
45 1 0 5.801182 -2.974934 -0.865685
46 1 0 6.708688 -1.836323 1.152786
47 1 0 5.198906 -0.447510 2.562732
48 1 0 2.816362 -0.186722 1.949478
49 1 0 -5.552281 0.428125 0.225955
50 1 0 -4.477393 1.898337 1.124631

Zero-point correction= 0.404431 (Hartree/Particle)
Thermal correction to Energy= 0.425425
Thermal correction to Enthalpy= 0.426370
Thermal correction to Gibbs Free Energy= 0.354984
Sum of electronic and zero-point Energies= -1154.852385
Sum of electronic and thermal Energies= -1154.831391
Sum of electronic and thermal Enthalpies= -1154.830446
Sum of electronic and thermal Free Energies= -1154.901832
DeltaG (solv) (kcal/mol) = -0.88

(1-Phenyl-dibenzo[fg, op]lnaphthacene, 48/PhdbnAOl.out, 48/PhdbnA02.out)

SCF Done: E(RB+HF-LYP) = -1154.10380456 A.U. after 1 cycles

Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z

1 6 0 -1.346395 -1.490748 -0.145590
2 6 0 -0.695216 -0.223888 -0.114949
3 6 0 0.732525 -0.137856 -0.189926
4 6 0 1.495044 -1.330180 -0.074239
5 6 0 0.825645 -2.561023 -0.083439
6 6 0 -0.553598 -2.645565 -0.158007
7 1 0 1.410852 -3.470927 0.012963
8 1 0 -1.011311 -3.627680 -0.150475
9 6 0 -2.808998 -1.567484 -0.150409
10 6 0 -3.575004 -0.396798 0.077816
11 6 0 -4.983761 -0.495452 0.062021
12 6 0 -5.625332 -1.701176 -0.161109
13 6 0 -4.868124 -2.858078 -0.389634
14 6 0 -3.486305 -2.784095 -0.387451
15 1 0 -6.710959 -1.743519 -0.173835
16 1 0 -5.359840 -3.807687 -0.582021
17 1 0 -2.920893 -3.684556 -0.597960
18 6 0 -1.483966 0.974271 0.096598
19 6 0 -0.841847 2.241617 0.201297
20 6 0 -1.588390 3.352132 0.619255
21 6 0 -2.947884 3.240615 0.883083
22 6 0 -3.596218 2.025532 0.703235
23 6 0 -2.893158 0.880835 0.297853
24 1 0 -1.104464 4.311507 0.761363
25 1 0 -3.506952 4.107485 1.224522
26 1 0 -4.657814 1.966701 0.912446
27 6 0 1.330428 1.186936 -0.424347
28 6 0 2.624864 1.338685 -0.971678
29 6 0 3.179340 2.586347 -1.201709
30 6 0 2.445251 3.740899 -0.903926
31 6 0 1.153636 3.619808 -0.422200
32 6 0 0.563986 2.358368 -0.188651
33 1 0 3.194687 0.461581 -1.243464
34 1 0 4.175167 2.662175 -1.629624
35 1 0 2.868179 4.725685 -1.083172
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36 1 0 0.572075 4.521214 -0.266071
37 6 0 2.964200 -1.393905 0.188325
38 6 0 3.801648 -2.195177 -0.603846
39 6 0 5.160471 -2.321507 -0.309051
40 6 0 5.703892 -1.658091 0.791356
41 6 0 4.877884 -0.868365 1.595550
42 6 0 3.523144 -0.737761 1.298197
43 1 0 3.384663 -2.709372 -1.466013
44 1 0 5.792958 -2.939291 -0.941357
45 1 0 6.760815 -1.757370 1.023564
46 1 0 5.289499 -0.356116 2.461336
47 1 0 2.885109 -0.126616 1.929861
48 1 0 -5.588340 0.393399 0.201387

Zero-point correction= 0.382563 (Hartree/Particle)
Thermal correction to Energy= 0.402910
Thermal correction to Enthalpy= 0.403854
Thermal correction to Gibbs Free Energy= 0.333893
Sum of electronic and zero-point Energies= -1153.721242
Sum of electronic and thermal Energies= -1153.700895
Sum of electronic and thermal Enthalpies= -1153.699951
Sum of electronic and thermal Free Energies= -1153.769911
DeltaG (solv) (kcal/mol) = -0.46

(phenyl protonated 1-Phenyl-dibenzo[fg,op]lnaphthacene, 49/3aPhA0l.out, 49/3aPhA02.out)
Q.

-o"
SCF Done: E(RB+HF-LYP) = -1154.42799902 A.U. after 1 cycles

Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z

1 6 0 -1.404183 -1.488022 -0.159081
2 6 0 -0.736825 -0.227070 -0.136654
3 6 0 0.684438 -0.164056 -0.247017
4 6 0 1.433239 -1.368484 -0.134442
5 6 0 0.757789 -2.595951 -0.124347
6 6 0 -0.624142 -2.655460 -0.176220
7 1 0 1.317977 -3.520709 -0.015441
8 1 0 -1.096691 -3.629185 -0.150110
9 6 0 -2.864054 -1.542526 -0.144477
10 6 0 -3.605812 -0.355311 0.091534
11 6 0 -5.015259 -0.429558 0.092686
12 6 0 -5.676574 -1.625988 -0.122612
13 6 0 -4.943523 -2.797702 -0.358370
14 6 0 -3.561426 -2.749857 -0.371308
15 1 0 -6.762174 -1.650802 -0.122844
16 1 0 -5.455674 -3.736939 -0.543897
17 1 0 -3.016570 -3.661341 -0.588052
18 6 0 -1.494668 0.983724 0.090411
19 6 0 -0.823176 2.235654 0.205304
20 6 0 -1.543667 3.358083 0.635007
21 6 0 -2.903892 3.268357 0.906499
22 6 0 -3.576947 2.066648 0.726223
23 6 0 -2.901463 0.910161 0.306154
24 1 0 -1.046353 4.310741 0.774228
25 1 0 -3.444737 4.143392 1.253868
26 1 0 -4.637098 2.029238 0.944713
27 6 0 1.301714 1.138023 -0.499709
28 6 0 2.576697 1.259813 -1.112964
29 6 0 3.175121 2.494750 -1.310856
30 6 0 2.503722 3.657253 -0.913918
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.567315
.325198
.378977
.559336
.632033
.485983
.398660
.379159
.504807
.639994
.593246
.530094
.069580
.283786
.701815
.402341
.206885
.467164
.676134

-0.394176
-0.199541
-1.512765
-1.808039
-1.063000
-0.177033
0.152008
-0.403376
-0.076088
0.813641
1.453753
1.074409
-1.131626
-0.553565
1.067078
1.281798
1.574760
0.238940
2.556149

Zero-point correction=

Thermal correction to
Thermal correction to
Thermal correction to
Sum of electronic and
Sum of electronic and
Sum of electronic and
Sum of electronic and

DeltaG (solv)

Energy=
Enthalpy=

Gibbs Free Energy=
zero-point Energies=

thermal Energies=

thermal Enthalpies=
thermal Free Energies=

.220832 3
.580197 2
.062375 0
.138651 2
.958284 4
.689025 4
.886945 -1
.748480 -2
.119740 -2
.694185 -1
.874181 -0
.452601 -0
.330818 -3
.705531 -3
. 748157 -1
.328328 0
.833071 0
.605442 0
.946905 -0
0

0

0

0

(kcal/mol)

.392448
.413439
.414383
.343250
-1154.
-1154.
-1154.
-1154.

(Hartree/Particle)

035551
014560
013616
084749

= -32.22

(TS, phenyl protonated
49/3aPhTSA02.out)

SCF Done: E(RB+HF-LYP)

1-Phenyl-dibenzo[fg,op]lnaphthacene,

= -1154.41646992

Standard orientation:

49/3aPhTSAO01.out,

1 cycles

Atomic
Type

(Angstroms)

Center Atomic
Number Number
1 6
2 6
3 6
4 6
5 6
6 6
7 1
8 1
9 6
10 6
11 6
12 6
13 6
14 6
15 1
16 1
17 1
18 6

OO O OO ODODODODOODOOOOOo oo

S44

A.U. after
Coordinates
X Y
.541857 -1.475074
.794599 -0.260283
.628087 -0.312098
.306783 -1.545683
.558334 -2.709360
.831931 -2.676196
.059480 -3.652941
.365381 -3.611698
.003151 -1.436809
.671308 -0.184479
.080275 -0.170565
.812974 -1.342510
.152998 -2.578617
.771586 -2.618553
.896083 -1.299615
.719251 -3.502546
.283841 -3.585626
.471846 1.012382

0.026974
0.053066
0.125869
0.072917
0.219429
0.160857
0.413203
0.274563
-0.018273
-0.005406
-0.082462
-0.155770
-0.161954
-0.098482
-0.218564
-0.228828
-0.134186
-0.001036



19 6 0 -0.715866 2.222527 0.056522
20 6 0 -1.387258 3.439506 0.232415
21 6 0 -2.771747 3.473748 0.342197
22 6 0 -3.513152 2.301167 0.265492
23 6 0 -2.894396 1.055285 0.083756
24 1 0 -0.843765 4.375716 0.278164
25 1 0 -3.277997 4.423347 0.485365
26 1 0 -4.589078 2.365712 0.368617
27 6 0 1.363743 0.913532 -0.349987
28 6 0 2.768476 0.888594 -0.728598
29 6 0 3.516794 2.094303 -0.735393
30 6 0 2.928925 3.281349 -0.335523
31 6 0 1.554188 3.310864 -0.078859
32 6 0 0.736338 2.160408 -0.118098
33 1 0 3.084315 0.148561 -1.456335
34 1 0 4.545345 2.076939 -1.084528
35 1 0 3.501721 4.202250 -0.296652
36 1 0 1.109303 4.270791 0.156171
37 6 0 2.780620 -1.559259 0.187357
38 6 0 3.581218 -2.535021 -0.353392
39 6 0 5.018762 -2.430829 -0.402239
40 6 0 5.658447 -1.387438 0.171983
41 6 0 4.891674 -0.401976 0.991722
42 6 0 3.405808 -0.385988 0.766146
43 1 0 3.113428 -3.393109 -0.827927
44 1 0 5.572447 -3.194471 -0.939742
45 1 0 6.737549 -1.282911 0.115586
46 1 0 5.327647 0.601371 0.970669
47 1 0 2.850258 0.140369 1.535871
48 1 0 -5.614920 0.771399 -0.104828
49 1 0 4.989299 -0.711106 2.053207

AKX KK 1 imaginary frequencies (negative Signs) ****xx*

Zero-point correction= 0.393321 (Hartree/Particle)

Thermal correction to Energy= 0.413319

Thermal correction to Enthalpy= 0.414263

Thermal correction to Gibbs Free Energy= 0.345687

Sum of electronic and zero-point Energies= -1154.023149

Sum of electronic and thermal Energies= -1154.003151

Sum of electronic and thermal Enthalpies= -1154.002206

Sum of electronic and thermal Free Energies= -1154.070782

DeltaG (solv) (kcal/mol) = -29.70

(product from phenyl protonated 1-Phenyl-dibenzo[fg,op]lnaphthacene, 49/3aPhPRAO1.out,
49/3aPhPRA02.out)

SCF Done: E(RB+HF-LYP) = -1154.43347753 A.U. after 12 cycles

Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 6 0 -1.542886 -1.457273 0.029749
2 6 0 -0.803604 -0.246955 0.007237
3 6 0 0.639645 -0.293899 0.005094
4 6 0 1.323913 -1.558757 0.023242
5 6 0 0.561900 -2.726661 0.013202
6 6 0 -0.822979 -2.670465 0.017259
7 1 0 1.058181 -3.690939 0.046231
8 1 0 -1.359761 -3.610905 0.023189
9 6 0 -3.003338 -1.434702 0.060160
10 6 0 -3.682907 -0.187777 0.014858
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11 6 0 -5.094740 -0.185937 0.051639
12 6 0 -5.818426 -1.361948 0.125794
13 6 0 -5.147467 -2.592081 0.169332
14 6 0 -3.765573 -2.621902 0.138360
15 1 0 -6.903217 -1.328465 0.153931
16 1 0 -5.707381 -3.520110 0.231768
17 1 0 -3.276259 -3.587305 0.184661
18 6 0 -1.486638 1.015624 -0.045825
19 6 0 -0.738763 2.231160 -0.100277
20 6 0 -1.419550 3.448462 -0.208158
21 6 0 -2.809461 3.481587 -0.238490
22 6 0 -3.543022 2.306207 -0.161642
23 6 0 -2.914223 1.054177 -0.064788
24 1 0 -0.881725 4.385647 -0.291479
25 1 0 -3.323553 4.433470 -0.327777
26 1 0 -4.622845 2.374458 -0.190232
27 6 0 1.387639 0.902853 -0.065480
28 6 0 2.899062 0.845297 -0.154535
29 6 0 3.606981 2.137679 0.029568
30 6 0 2.930706 3.310499 0.112183
31 6 0 1.511183 3.313870 0.058982
32 6 0 0.724647 2.166792 -0.060545
33 1 0 3.112557 0.583243 -1.215811
34 1 0 4.691502 2.128811 0.021431
35 1 0 3.455204 4.255237 0.212989
36 1 0 1.023063 4.278475 0.142017
37 6 0 2.777210 -1.575338 0.045623
38 6 0 3.519765 -2.484696 -0.635864
39 6 0 4.962011 -2.366484 -0.769870
40 6 0 5.639865 -1.416087 -0.103053
41 6 0 4.954014 -0.517795 0.891928
42 6 0 3.423728 -0.360405 0.694560
43 1 0 3.020207 -3.281100 -1.180999
44 1 0 5.474161 -3.053027 -1.437105
45 1 0 6.717933 -1.326380 -0.206825
46 1 0 5.453324 0.455115 0.943401
47 1 0 2.986831 -0.219200 1.691040
48 1 0 -5.640590 0.749157 0.028764
49 1 0 5.110214 -0.956456 1.889361

Zero-point correction= 0.395340 (Hartree/Particle)

Thermal correction to Energy= 0.415543

Thermal correction to Enthalpy= 0.416487

Thermal correction to Gibbs Free Energy= 0.346889

Sum of electronic and zero-point Energies= -1154.038138

Sum of electronic and thermal Energies= -1154.017935

Sum of electronic and thermal Enthalpies= -1154.016990

Sum of electronic and thermal Free Energies= -1154.086588

DeltaG (solv) (kcal/mol) = -29.65

(product from phenyl protonated 1-Phenyl-dibenzo[fg,oplnaphthacene, deprotonated
50/enPhDEAO1.out, 50/enPhDEAO2.out)
SCF Done: E(RB+HF-LYP) = -1154.09365645 A.U. after 1 cycles
Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z

1 6 0 -1.487279 -1.473098 0.063549

2 6 0 -0.761701 -0.247840 0.042745

3 6 0 0.666302 -0.258539 0.071829
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4 6 0 1.365192 -1.490023 0.041247
5 6 0 0.621361 -2.680598 0.066982
6 6 0 -0.758132 -2.673270 0.085384
7 1 0 1.137573 -3.633546 0.103849
8 1 0 -1.271488 -3.626661 0.112436
9 6 0 -2.949964 -1.467231 0.073914
10 6 0 -3.650361 -0.237136 -0.022131
11 6 0 -5.062824 -0.259778 0.006951
12 6 0 -5.771350 -1.442934 0.113974
13 6 0 -5.080024 -2.658869 0.201642
14 6 0 -3.697243 -2.662558 0.184435
15 1 0 -6.857469 -1.424478 0.136499
16 1 0 -5.623445 -3.595484 0.291133
17 1 0 -3.186936 -3.614464 0.270000
18 6 0 -1.476214 1.006431 -0.054931
19 6 0 -0.754512 2.234133 -0.113323
20 6 0 -1.463479 3.427581 -0.316809
21 6 0 -2.846682 3.429416 -0.434166
22 6 0 -3.557850 2.241424 -0.334883
23 6 0 -2.901826 1.017136 -0.138455
24 1 0 -0.936756 4.369662 -0.406060
25 1 0 -3.374347 4.363965 -0.603891
26 1 0 -4.635991 2.275292 -0.432923
27 6 0 1.404091 0.999450 0.129096
28 6 0 2.814101 1.003209 0.307137
29 6 0 3.482576 2.218487 0.412250
30 6 0 2.793407 3.432207 0.338711
31 6 0 1.423929 3.436654 0.159983
32 6 0 0.701641 2.231302 0.050512
33 1 0 4.555557 2.237236 0.567215
34 1 0 3.334309 4.370082 0.431151
35 1 0 0.907449 4.388314 0.132378
36 6 0 2.828616 -1.520754 -0.030506
37 6 0 3.523071 -2.622729 -0.410571
38 6 0 4.976431 -2.665141 -0.408931
39 6 0 5.695202 -1.537198 -0.286579
40 6 0 5.000693 -0.204705 -0.193683
41 6 0 3.597001 -0.298325 0.451294
42 1 0 2.997625 -3.518498 -0.727533
43 1 0 5.464685 -3.627619 -0.542869
44 1 0 6.781387 -1.554159 -0.336104
45 1 0 4.908647 0.226793 -1.205598
46 1 0 3.751862 -0.458660 1.536154
47 1 0 -5.619937 0.668335 -0.040879
48 1 0 5.622228 0.493665 0.375028
Zero-point correction= 0.383692 (Hartree/Particle)
Thermal correction to Energy= 0.403537
Thermal correction to Enthalpy= 0.404481
Thermal correction to Gibbs Free Energy= 0.335503
Sum of electronic and zero-point Energies= -1153.709965
Sum of electronic and thermal Energies= -1153.690119
Sum of electronic and thermal Enthalpies= -1153.689175
Sum of electronic and thermal Free Energies= -1153.758153
DeltaG (solv) (kcal/mol) = -2.95

(dibenzonaphthacene protonated 1-Phenyl-dibenzo[fg,oplnaphthacene, 88/TPhA0Ol.out,
88/TPhA02.out)

SCF Done: E(RB+HF-LYP) = -1154.45211699 A.U. after 1 cycles

Standard orientation:
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Center
Number

Atomic
Number

gstroms)

Atomic Coordinates (An
Type X Y
0 -1.406080 -1.510517
0 -0.725301 -0.257720
0 0.704844 -0.208640
0 1.453121 -1.404438
0 0.755002 -2.620086
0 -0.626757 -2.676392
0 1.321457 -3.541439
0 -1.098532 -3.650735
0 -2.867729 -1.560370
0 -3.612093 -0.360916
0 -5.021687 -0.426837
0 -5.684169 -1.632732
0 -4.949500 -2.818877
0 -3.566738 -2.777586
0 -6.769360 -1.654696
0 -5.460781 -3.768543
0 -3.024169 -3.706226
0 -1.481670 0.958115
0 -0.814406 2.230953
0 -1.563701 3.401284
0 -2.928456 3.329504
0 -3.583758 2.100848
0 -2.901784 0.909813
0 -1.070929 4.363156
0 -3.498536 4.223432
0 -4.656030 2.082332
0 1.324723 1.107668
0 2.609993 1.247824
0 3.296759 2.484388
0 2.681291 3.635973
0 1.278218 3.625811
0 0.583745 2.295860
0 3.115306 0.359203
0 4.305327 2.480511
0 3.184812 4.596569
0 0.703615 4.317438
0 2.931551 -1.471352
0 3.736154 -2.230370
0 5.111921 -2.332620
0 5.701239 -1.686553
0 4.907541 -0.941134
0 3.534321 -0.832827
0 3.283195 -2.734127
0 5.720964 -2.921385
0 6.770182 -1.771905
0 5.355983 -0.455850
0 2.917950 -0.272729
0 -5.614333 0.477348
0 1.254310 4.109207

-0.086114
-0.078788
-0.143123
-0.031262
-0.018217
-0.078682

0.075157
-0.061501
-0.092426

0.045557

0.018415
-0.127455
-0.259465
-0.245256
-0.149456
-0.383771
-0.373865

0.068635
0.148818
0.422052
0.607017
0.486158
0.198395
0.502363
0.838296

0.637007
-0.335895
-0.884305
-1.031561
-0.667789
-0.191869
-0.104566
-1.239791
-1.431393
-0.732209
-0.825994

0.168946
-0.695553
-0.478263

0.609899

1.485244

1.268221
-1.545501
-1.158119

0.781274

2.347553

1.966339

0.091869

0.801134

Zero-point correction=
Thermal correction to
Thermal correction to
Thermal correction to

Sum of
Sum of
Sum of
Sum of

DeltaG

electronic
electronic
electronic
electronic

(solv)

and
and
and
and

0.393704
Energy= 0.414652
Enthalpy= 0.415596
Gibbs Free Energy= 0.344228
zero-point Energies= -1154
thermal Energies= -1154
thermal Enthalpies= -1154
thermal Free Energies= -1154
(kcal/mol) =

(Hartree/Particle)

.058413
.037465
.036521
.107889

-28.54

(TS - dibenzonaphthacene protonated 1-Phenyl-dibenzo[fg,op]lnaphthacene,

88/CCPhB02.out)
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+
SCF Done: E(RB+HF-LYP) = -1154.42988293 A.U. after 1 cycles
Standard orientation:
Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 6 0 -1.531825 -1.493789 0.001901
2 6 0 -0.779928 -0.277179 -0.041285
3 6 0 0.636230 -0.320868 -0.085780
4 6 0 1.313552 -1.565259 0.043543
5 6 0 0.559993 -2.742827 0.096090
6 6 0 -0.826212 -2.705687 0.058017
7 1 0 1.059875 -3.698123 0.223611
8 1 0 -1.359308 -3.645936 0.115325
9 6 0 -2.991203 -1.439710 -0.013934
10 6 0 -3.651145 -0.180495 0.011694
11 6 0 -5.061100 -0.159458 -0.025492
12 6 0 -5.803626 -1.326790 -0.075968
13 6 0 -5.153391 -2.568061 -0.095615
14 6 0 -3.771832 -2.616615 -0.067490
15 1 0 -6.887836 -1.276027 -0.106200
16 1 0 -5.727891 -3.488180 -0.140275
17 1 0 -3.292378 -3.587619 -0.100367
18 6 0 -1.446143 0.998309 0.001780
19 6 0 -0.675483 2.202994 0.033434
20 6 0 -1.337651 3.436620 0.162454
21 6 0 -2.721286 3.486028 0.252314
22 6 0 -3.473742 2.315978 0.204376
23 6 0 -2.867420 1.058171 0.071438
24 1 0 -0.775849 4.362863 0.193519
25 1 0 -3.222886 4.442907 0.359425
26 1 0 -4.550425 2.397474 0.285887
27 6 0 1.380979 0.914144 -0.243979
28 6 0 2.818487 0.833986 -0.573620
29 6 0 3.619004 2.049083 -0.505633
30 6 0 3.033210 3.242397 -0.307135
31 6 0 1.562834 3.415003 -0.134364
32 6 0 0.763648 2.135255 -0.105667
33 1 0 3.071671 0.187681 -1.411903
34 1 0 4.681499 1.977919 -0.715987
35 1 0 3.634195 4.148273 -0.340258
36 1 0 1.200519 4.078897 -0.935247
37 6 0 2.770375 -1.596366 0.174799
38 6 0 3.552911 -2.609218 -0.393580
39 6 0 4.943879 -2.545200 -0.342339
40 6 0 5.616230 -1.468760 0.276781
41 6 0 4.875277 -0.469497 0.867292
42 6 0 3.444460 -0.474586 0.794385
43 1 0 3.073216 -3.430952 -0.914921
44 1 0 5.525621 -3.338511 -0.803989
45 1 0 6.700659 -1.452750 0.308470
46 1 0 5.366328 0.341407 1.397718
47 1 0 2.922760 0.045570 1.592352
48 1 0 -5.591654 0.784900 -0.027926
49 1 0 1.377389 3.984600 0.790259
KK A KA K 1 imaginary frequencies (negative Signs) **#****
Zero-point correction= 0.393986 (Hartree/Particle)
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Thermal correction to Energy= 0.413871

Thermal correction to Enthalpy= 0.414815

Thermal correction to Gibbs Free Energy= 0.346638

Sum of electronic and zero-point Energies= -1154.035897
Sum of electronic and thermal Energies= -1154.016012
Sum of electronic and thermal Enthalpies= -1154.015068
Sum of electronic and thermal Free Energies= -1154.083245
DeltaG (solv) (kcal/mol) = -30.39

(product from dibenzonaphthacene protonated 1-Phenyl-dibenzo[fg,oplnaphthacene,
88/APPhAOl.out, 88/APPhAO2.out)

SCF Done: E(RB+HF-LYP) = -1154.44705232 A.U. after 1 cycles

Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z

1 6 0 1.516707 -1.478432 0.091886
2 6 0 0.774517 -0.257557 0.063480
3 6 0 -0.648192 -0.278677 0.123949
4 6 0 -1.344073 -1.542316 0.099766
5 6 0 -0.570769 -2.733088 0.154654
6 6 0 0.798551 -2.700077 0.161869
7 1 0 -1.058678 -3.700071 0.147959
8 1 0 1.329325 -3.642042 0.188405
9 6 0 2.965624 -1.448851 0.051503
10 6 0 3.645226 -0.198376 -0.051878
11 6 0 5.055235 -0.203175 -0.087600
12 6 0 5.778050 -1.381570 -0.027573
13 6 0 5.111697 -2.612955 0.073367
14 6 0 3.732716 -2.640142 0.112314
15 1 0 6.863030 -1.349510 -0.056186
16 1 0 5.675653 -3.539031 0.123107
17 1 0 3.242789 -3.602066 0.195407
18 6 0 1.455199 0.999302 -0.025893
19 6 0 0.695481 2.208130 -0.052247
20 6 0 1.374486 3.436559 -0.193516
21 6 0 2.755391 3.473480 -0.295334
22 6 0 3.496953 2.294011 -0.250776
23 6 0 2.877130 1.044740 -0.110544
24 1 0 0.821011 4.367087 -0.220376
25 1 0 3.266033 4.424823 -0.407264
26 1 0 4.574238 2.365496 -0.333693
27 6 0 -1.381707 0.947703 0.222386
28 6 0 -2.873261 0.836731 0.516232
29 6 0 -3.603730 2.146523 0.436076
30 6 0 -2.986876 3.315716 0.277559
31 6 0 -1.504651 3.465505 0.131312
32 6 0 -0.737492 2.160913 0.105552
33 1 0 -2.982337 0.458618 1.548241
34 1 0 -4.677571 2.127441 0.598724
35 1 0 -3.566425 4.235990 0.278890
36 1 0 -1.127731 4.100240 0.947811
37 6 0 -2.752496 -1.582125 -0.083467
38 6 0 -3.518513 -2.770962 -0.012783
39 6 0 -4.888365 -2.746461 -0.143533
40 6 0 -5.620228 -1.534248 -0.368439
41 6 0 -4.951343 -0.362609 -0.462569
42 6 0 -3.460566 -0.288157 -0.398705
43 1 0 -3.038917 -3.719502 0.195040
44 1 0 -5.439201 -3.679220 -0.056485
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-6.700962 -1.573125 -0.458067

1 0
46 1 0 -5.485664 0.560553 -0.659982
47 1 0 -3.153001 -0.014731 -1.429912
48 1 0 5.601876 0.728949 -0.157688
49 1 0 -1.287684 4.032898 -0.786218

Zero-point correction= 0.395765 (Hartree/Particle)
Thermal correction to Energy= 0.415831
Thermal correction to Enthalpy= 0.416775
Thermal correction to Gibbs Free Energy= 0.347886
Sum of electronic and zero-point Energies= -1154.051287
Sum of electronic and thermal Energies= -1154.031221
Sum of electronic and thermal Enthalpies= -1154.030277
Sum of electronic and thermal Free Energies= -1154.099166
DeltaG (solv) (kcal/mol) = -29.45

(product from dibenzonaphthacene protonated 1-Phenyl-dibenzo[fg, oplnaphthacene, deprotonated,
88/DPhB01.out, 88/DPhB02.out)

SCF Done: E(RB+HF-LYP) = -1154.09573439 A.U. after 1 cycles

Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z

1 6 0 1.511892 -1.474458 0.178316
2 6 0 0.757470 -0.268256 0.114254
3 6 0 -0.663942 -0.306463 0.206104
4 6 0 -1.345382 -1.551722 0.203376
5 6 0 -0.580132 -2.719528 0.288271
6 6 0 0.807580 -2.680771 0.301242
7 1 0 -1.072157 -3.685221 0.344353
8 1 0 1.340554 -3.621503 0.374074
9 6 0 2.973164 -1.416942 0.120022
10 6 0 3.624159 -0.168003 -0.070604
11 6 0 5.035792 -0.144674 -0.113844
12 6 0 5.789585 -1.297703 0.016145
13 6 0 5.147037 -2.529543 0.199383
14 6 0 3.765600 -2.579467 0.250903
15 1 0 6.874166 -1.243122 -0.019225
16 1 0 5.727155 -3.442018 0.306326
17 1 0 3.290383 -3.541601 0.403685
18 6 0 1.412042 0.995828 -0.074744
19 6 0 0.626784 2.187768 -0.164187
20 6 0 1.277100 3.407387 -0.427357
21 6 0 2.654652 3.456934 -0.588899
22 6 0 3.422502 2.301142 -0.475738
23 6 0 2.830889 1.058595 -0.209205
24 1 0 0.703414 4.323331 -0.509156
25 1 0 3.140519 4.405385 -0.801787
26 1 0 4.494644 2.380722 -0.610642
27 6 0 -1.413451 0.923864 0.280685
28 6 0 -2.850475 0.801033 0.768660
29 6 0 -3.607578 2.099983 0.713701
30 6 0 -3.040817 3.265556 0.409135
31 6 0 -1.586703 3.425465 0.080946
32 6 0 -0.804420 2.129201 0.063667
33 1 0 -2.759427 0.538698 1.842278
34 1 0 -4.656131 2.075627 0.998138
35 1 0 -3.637772 4.176024 0.417616
36 1 0 -1.134743 4.124317 0.803056
37 6 0 -2.805167 -1.580951 -0.025906

S51



38 6 0 -3.449006 -2.731127 -0.512941
39 6 0 -4.809722 -2.727337 -0.806717
40 6 0 -5.548955 -1.557620 -0.640009
41 6 0 -4.920804 -0.403985 -0.167687
42 6 0 -3.561381 -0.401382 0.150934
43 1 0 -2.874480 -3.632759 -0.698704
44 1 0 -5.284128 -3.629677 -1.182958
45 1 0 -6.607816 -1.535869 -0.883340
46 1 0 -5.506061 0.502265 -0.057066
47 1 0 5.556345 0.797328 -0.241074
48 1 0 -1.484335 3.931127 -0.893009

Zero-point correction= 0.383879 (Hartree/Particle)
Thermal correction to Energy= 0.403511
Thermal correction to Enthalpy= 0.404455
Thermal correction to Gibbs Free Energy= 0.336739
Sum of electronic and zero-point Energies= -1153.711855
Sum of electronic and thermal Energies= -1153.692223
Sum of electronic and thermal Enthalpies= -1153.691279
Sum of electronic and thermal Free Energies= -1153.758995
DeltaG (solv) (kcal/mol) = -2.89

(Tribenzo[b, n, pqgqrlperylene, 50/tbperyA0l.out, 50/tbperyA02.out)

SCF Done: E(RB+HF-LYP) = -1152.93928952 A.U. after 6 cycles

Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z

1 6 0 -1.429627 -1.466894 -0.000105
2 6 0 -0.717446 -0.239709 -0.000179
3 6 0 0.717443 -0.239711 -0.000327
4 6 0 1.429621 -1.466898 -0.000974
5 6 0 0.687850 -2.663249 -0.001404
6 6 0 -0.687861 -2.663247 -0.000939
7 1 0 1.193655 -3.620828 -0.001945
8 1 0 -1.193672 -3.620824 -0.001498
9 6 0 -2.892122 -1.479475 0.000912
10 6 0 -3.606726 -0.254174 -0.000045
11 6 0 -5.019498 -0.296370 0.001199
12 6 0 -5.713646 -1.492383 0.003108
13 6 0 -5.007794 -2.703246 0.004054
14 6 0 -3.625267 -2.688846 0.003059
15 1 0 -6.800139 -1.488747 0.004071
16 1 0 -5.540119 -3.650425 0.005765
17 1 0 -3.104776 -3.638851 0.004314
18 6 0 -1.443214 1.010834 -0.000853
19 6 0 -0.733162 2.247117 -0.001263
20 6 0 -1.461687 3.445627 -0.004227
21 6 0 -2.849802 3.443370 -0.006045
22 6 0 -3.546034 2.243361 -0.004642
23 6 0 -2.872054 1.012897 -0.001904
24 1 0 -0.950918 4.400354 -0.005762
25 1 0 -3.392450 4.384705 -0.008611
26 1 0 -4.628453 2.275958 -0.006151
27 6 0 1.443212 1.010830 0.000733
28 6 0 2.872051 1.012891 0.001859
29 6 0 3.546036 2.243352 0.004370
30 6 0 2.849808 3.443363 0.005773
31 6 0 1.461693 3.445623 0.004144
32 6 0 0.733164 2.247115 0.001196
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33 1 0 4.628457 2.275943 0.005570
34 1 0 3.392461 4.384696 0.008195
35 1 0 0.950926 4.400351 0.005714
36 6 0 2.892120 -1.479481 -0.001207
37 6 0 3.625271 -2.688847 -0.002914
38 6 0 5.007800 -2.703243 -0.002962
39 6 0 5.713647 -1.492379 -0.001335
40 6 0 5.019493 -0.296368 0.000250
41 6 0 3.606723 -0.254179 0.000368
42 1 0 3.104789 -3.638856 -0.004389
43 1 0 5.540128 -3.650421 -0.004339
44 1 0 6.800141 -1.488738 -0.001408
45 1 0 5.589738 0.624808 0.001267
46 1 0 -5.589746 0.624803 0.000999

Zero-point correction= 0.361245 (Hartree/Particle)

Thermal correction to Energy= 0.380570

Thermal correction to Enthalpy= 0.381514

Thermal correction to Gibbs Free Energy= 0.313296

Sum of electronic and zero-point Energies= -1152.578044
Sum of electronic and thermal Energies= -1152.558720
Sum of electronic and thermal Enthalpies= -1152.557775
Sum of electronic and thermal Free Energies= -1152.625994
DeltaG (solv) (kcal/mol) = -2.46
H, molecule (h2.log, h2sol.out)
SCF Done: E(RB+HF-LYP) = -1.17548238771 A.U. after 7 cycles
Standard orientation:
Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 1 0 0.000000 0.000000 0.371394
2 1 0 0.000000 0.000000 -0.371394
Zero-point correction= 0.010145 (Hartree/Particle)
Thermal correction to Energy= 0.012505
Thermal correction to Enthalpy= 0.013450
Thermal correction to Gibbs Free Energy= -0.001342
Sum of electronic and zero-point Energies= -1.165337
Sum of electronic and thermal Energies= -1.162977
Sum of electronic and thermal Enthalpies= -1.162033
Sum of electronic and thermal Free Energies= -1.176825
DeltaG (solv) (kcal/mol) = 1.79
(hexaphenylbenzene, hxD6A0l.out, hxD6AOl=2.out)
Q S Q
SCF Done: E(RB+HF-LYP) = -1618.55039300 A.U. after 1 cycles
Standard orientation:
Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 6 0 0.000000 1.412566 0.000000
2 6 0 -1.223318 0.706283 0.000000
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3 6 0 -1.223318
4 6 0 0.000000
5 6 0 1.223318

6 6 0 1.223318
7 6 0 0.000000
8 6 0 -0.451701

9 6 0 -0.449572
10 6 0 0.000000
11 6 0 0.449572
12 6 0 0.451701
13 1 0 -0.809952
14 1 0 -0.801782
15 1 0 0.000000
16 1 0 0.801782
17 1 0 0.809952
18 6 0 -2.522919
19 6 0 -3.370499
20 6 0 -4.577290
21 6 0 -4.961156
22 6 0 -4.127718
23 6 0 -2.918798
24 1 0 -3.081332
25 1 0 -5.218832
26 1 0 -5.902392
27 1 0 -4.417050
28 1 0 -2.271380
29 6 0 -2.522919
30 6 0 -2.918798
31 6 0 -4.127718
32 6 0 -4.961156
33 6 0 -4.577290
34 6 0 -3.370499
35 1 0 -2.271380
36 1 0 -4.417050
37 1 0 -5.902392
38 1 0 -5.218832
39 1 0 -3.081332
40 6 0 0.000000
41 6 0 0.451701
42 6 0 0.449572
43 6 0 0.000000
44 6 0 -0.449572
45 6 0 -0.451701
46 1 0 0.809952
47 1 0 0.801782
48 1 0 0.000000
49 1 0 -0.801782
50 1 0 -0.809952
51 6 0 2.522919
52 6 0 3.370499
53 6 0 4.577290
54 6 0 4.961156
55 6 0 4.127718
56 6 0 2.918798
57 1 0 3.081332
58 1 0 5.218832
59 1 0 5.902392
60 1 0 4.417050
61 1 0 2.271380
62 6 0 2.522919
63 6 0 2.918798
64 6 0 4.127718
65 6 0 4.961156
66 6 0 4.577290
67 6 0 3.370499
68 1 0 2.271380
69 1 0 4.417050
70 1 0 5.902392
71 1 0 5.218832
72 1 0 3.081332

-0.
-1.
-0.
.706283
.913216
.631127
.025839
.728650
.025839
.631127
.090390
.563279
.815496
.563279
.090390
.456608
.424379
.123579
.864325
.902260
.206748
.843756
.087276
.407748
.476003
.246634
-1.
.206748
.902260
-2.
-2.
-1.
.246634
.476003
-3.
-2.
-0.
-2.

WWNONMNNMNNNDNRERE WO WWOo oo wbN o

N

-2
-2

-2

-3

-3

-2

-2

[y

ONWWNEDNDNDDNDDN

706283
412566
706283

456608

864325
123579
424379

407748
087276
843756
913216

.631127
-5.
-5.
-5.
-3.
-3.
-5.
-6.
-5.
-3.
-1.
-1.
-2.
-2.
-2.
.206748
-0.
-2.
-3.
-3.
.246634
.456608
.206748
.902260
.864325
.123579
.424379
.246634
.476003
.407748
.087276
.843756

025839
728650
025839
631127
090390
563279
815496
563279
090390
456608
424379
123579
864325
902260

843756
087276
407748
476003

PFRPORRPRRPRPORPRPORRFPORRPPLPRPORRPORRPORRPRPPORFPORPRPORRPREPRPORRPORPORRPEPREPORPRRPORREPORPRRPREPREPORREOOOOO

.000000
.000000
.000000
.000000
.000000
.116887
.118898
.000000
.118898
.116887
.988267
.995635
.000000
.995635
.988267
.000000
.116887
.118898
.000000
.118898
.116887
.988267
.995635
.000000
.995635
.988267
.000000
.116887
.118898
.000000
.118898
.116887
.988267
.995635
.000000
.995635
.988267
.000000
.116887
.118898
.000000
.118898
.116887
.988267
.995635
.000000
.995635
.988267
.000000
.116887
.118898
.000000
.118898
.116887
.988267
.995635
.000000
.995635
.988267
.000000
.116887
.118898
.000000
.118898
.116887
.988267
.995635
.000000
.995635
.988267
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Zero-point correction=

Thermal correction to
Thermal correction to
Thermal correction to

Sum of
Sum of
Sum of
Sum of

DeltaG (

(protonated hexaphenylbenzene,

SCF Done

electronic
electronic
electronic
electronic

solv)

:  E(RB+HF-LYP)

and
and
and
and

Energy=
Enthalpy=

Gibbs Free Energy=
zero-point Energies=

thermal Energies=

thermal Enthalpies=
thermal Free Energies=

= -1618.88448856

3prhxB01l.out,

Standard orientation:

Center
Number

Atomic
Number

Atomic
Type

oo oo RFEFREREFRERPRPODOODODODOOR R REEEFOOOOOOO OO oo

O OO OO OO ODODODODODODODODODODODODODODODODODODODOOOOO oo
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0.584406 (Hartree/Particle)
0.617592
0.618536
0.519109
-1617.965987
-1617.932801
-1617.931857
-1618.031284
(kcal/mol) = 9.05
3prhxB04.out)
A.U. after 1 cycles
Coordinates (Angstroms)

X Y Z
.222044 0.626447 0.008132
.042609 1.405083 0.004608
.214562 0.762521 0.006054
.285671 -0.650734 -0.002119
.101533 -1.424895 -0.004993
.157433 -0.786641 0.005279
.553160 1.299023 0.007427
.857073 2.320427 -0.926980
.107615 2.986460 -0.991600
.115229 2.623652 -0.146008
.895068 1.566632 0.859994
.554645 0.951402 0.893485
.099866 2.590963 -1.654715
.254730 3.758708 -1.739696
.094868 3.089897 -0.201298
.648773 0.764760 0.726636
.374054 0.202271 1.656033
.125836 2.902461 0.011713
.349971 3.654133 -1.078399
.269694 5.045213 -1.072842
.277826 5.715174 0.025355
.748872 4.983821 1.116420
.679642 3.589849 1.106380
.797767 3.141712 -1.924534
. 644832 5.608741 -1.922330
.329330 6.800055 0.031916
.162693 5.497267 1.979868
.033561 3.026348 1.966119
.468764 1.583982 0.019159
.330000 1.593539 -1.087996
.490519 2.366425 -1.077358
.813390 3.133667 0.043689
.966737 3.126306 1.153076
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.801075
.092446
.145724
.720681
.212992
.146427
. 621436
.041394
.286166
.124880
.713758
.473544
.390238
.598652
.092689
.359942
.164296
.174909
.264157
.197764
.300419
.737047
.679070
.653352
.534685
.351369
.128770
.033235
.417140
.309020
.487149
.800915
.923187
.741383
.063841
.153165
.715911
.155632
.055976
.150238

P OOOOOOOOCOWUBSNWDDUId WNND O OwN

OO OO OO ODODODODODODODODODODODODODODODODODODODODODODODODODODODOOOOO oo

.360433
.988651
.364764
.730923
.716227
.359425
.330781
.068556
.697071
.606343
.878556
.240965
.151715
.260661
.099635
.803266
.668626
.922495
.648948
.042155
.730320
.016849
.623707
.119651
.589058
.815346
.544789
.074900
.601071
.557589
.305818
.102965
.156572
.417904
.949487
.274234
.688199
.783054
.479216
.946839

wwN o N

.138994
.958377
.943953
.053235
.031569
.006227
.007948
.124018
.131823
.019759
.098090
.102112
.989485
.006486
.024233
.968204
.972015
.018417
.134911
.148084
.040845
.077190
.086829
.000416
.024313
.049948
.942119
.954753
.007550
.079211
.070011
.032401
.119661
.105685
.946436
.927984
.040649
.976085
.945559
.867452

Zero-point correction=
Thermal correction to
Thermal correction to
Thermal correction to
Sum of electronic and
Sum of electronic and
Sum of electronic and
Sum of electronic and

DeltaG (solv)

+

©@
@f@
KO

Q
©

Energy=

Enthalpy=

Gibbs Free Energy=
zero-point Energies=
thermal Energies=
thermal Enthalpies=
thermal Free Energies=

(kcal

-1618.86493428

Standard orientation:

.595214
.628855
.629799
.527588
-1618
-1618
-1618
-1618

o O O o

/mol)

(CC bond forming TS, 3prhxTSA02.out, 3prhxTSA03.out)
r %

A.U. after

(Hartree/Particle)

289274
255634
254690
356900

-20.78

1 cycles

Atomic Coo

Type

rdinates (An

gstroms)

SCF Done: E (RB+HF-LYP)
Center Atomic
Number Number

1 6

-1.130173

-0.754905

S56
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HFrHrRERrRFRPODODODOOODOODOOR PR PP ODODODOOODORFRERFEFRERPREPRPRPODOOODODORRERPREPRERPEPOODODOODODOORRFPEPEEFOODODOODOORRERERRREODOOODODOOO O OO O

OO OO OO ODODODODODOODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODOODODODOOOOOOOoOo

.103841
.308714
L271417
.027351
.170682
.428054
.639175
.957032
.052702
.884381
.596490
.789282
.043921
.049064
.760033
.419703
.141895
.716386
.724411
.170903
.394325
.413293
.162298
.170021
.185583
.817525
.848767
.623467
.513557
.732947
.086189
.209983
.984400
.251379
.409182
.038922
.478007
.303753
.547145
.892124
.079887
.934785
.598171
.415303
.227960
.335730
.858439
.258945
.166221
.039645
.726365
.820830
.239112
.447503
.554948
.168613
.343837
311717
.906571
.101744
.485522
.680645
.955720
.085987
.927034
.663459
.576551
.819320
.052759
.023449
.803468
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.422800
.670042
.740951
.417052
.668685
.457510
.383895
.827696
.458433
.695844
.901909
.761840
.449497
.771755
.095923
.561204
.919375
.677095
.070295
.727982
.983951
.590636
.173555
.642055
.812813
.487224
.015736
.384364
.354237
.027098
.728602
.758895
.097453
.800339
.999070
.247661
.300378
.132427
.526872
.235860
.964732
.002657
.303010
.566451
.216287
.503812
.572546
.326152
.014135
.906685
.490739
.877688
.703039
.133657
.748968
.852719
.311161
.782960
.770524
.317181
.315756
.778685
.394642
.335595
.770116
.283083
.397608
.070820
.766318
.507037
.647675

.021776
.038735
.021824
.017328
.024626
.217681
.203926
.597147
.899343
.374802
.473821
.761381
.483169
.196119
.634178
.491782
.086303
.945795
.882622
.217974
.254711
.186001
.798345
.691687
.269497
.119625
.999636
.104460
.979196
.912790
.241396
.327433
.257171
.875841
.762543
.294189
.230283
.103113
.080443
.240021
.299176
.196564
.963698
.020223
.099771
.207029
.241450
.825712
.921862
.132674
.210410
.330479
.368021
.708350
.821507
.971373
.178264
.458415
.459094
.653706
.232005
.404935
.125318
.864079
.548936
.234261
.417836
.698999
.104102
.341634
.781546



73 1 0 -4.794929 -2.436899 -1.193323

KKK A KK 1 imaginary frequencies (negative Signs) **x*#*x*

Zero-point correction= 0.596884 (Hartree/Particle)
Thermal correction to Energy= 0.629178

Thermal correction to Enthalpy= 0.630123

Thermal correction to Gibbs Free Energy= 0.532172

Sum of electronic and zero-point Energies= -1618.268050

Sum of electronic and thermal Energies= -1618.235756

Sum of electronic and thermal Enthalpies= -1618.234812

Sum of electronic and thermal Free Energies= -1618.332762

DeltaG (solv) (kcal/mol) = -19.50

(product after CC bond formed, 3prhxPRA02.out, 3prhxPRA03.out)

SCF Done: E(RB+HF-LYP) = -1618.86768834 A.U. after 1 cycles

Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z

1 6 0 1.213486 0.642926 0.054014
2 6 0 0.049834 1.422788 -0.017332
3 6 0 -1.219368 0.785584 -0.074830
4 6 0 -1.321140 -0.630123 -0.012846
5 6 0 -0.156726 -1.420584 -0.015186
6 6 0 1.127797 -0.787503 -0.065920
7 6 0 2.555761 1.220631 0.276296
8 6 0 2.844383 2.028494 1.323178
9 6 0 4.214992 2.324213 1.723556
10 6 0 5.255736 1.964905 0.952704
11 6 0 5.003468 1.359552 -0.401892
12 6 0 3.685747 0.570009 -0.492134
13 1 0 2.039615 2.416751 1.938570
14 1 0 4.370143 2.832235 2.671039
15 1 0 6.278489 2.182759 1.247149
16 1 0 5.851760 0.762014 -0.748902
17 1 0 3.427405 0.476253 -1.552447
18 6 0 0.149950 2.918503 -0.032963
19 6 0 -0.357629 3.689320 1.022803
20 6 0 -0.244387 5.079393 1.003410
21 6 0 0.367009 5.719679 -0.076002
22 6 0 0.868037 4.961756 -1.135778
23 6 0 0.764272 3.571202 -1.111489
24 1 0 -0.845235 3.199938 1.860986
25 1 0 -0.638852 5.662169 1.830932
26 1 0 0.448951 6.802594 -0.092847
27 1 0 1.338765 5.452698 -1.982956
28 1 0 1.154508 2.986131 -1.940686
29 6 0 -2.453971 1.620970 -0.170967
30 6 0 -3.400407 1.639258 0.865336
31 6 0 -4.541871 2.432540 0.765634
32 6 0 -4.766145 3.200647 -0.378632
33 6 0 -3.834935 3.181859 -1.418505
34 6 0 -2.680803 2.407794 -1.311225
35 1 0 -3.240841 1.034909 1.752724
36 1 0 -5.259667 2.445097 1.580765
37 1 0 -5.660882 3.811179 -0.458919
38 1 0 -4.002526 3.775509 -2.312585
39 1 0 -1.954644 2.407610 -2.118574
40 6 0 -2.673270 -1.278058 0.054268
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41 6 0 -3.101238 -1.910424 1.229987
42 6 0 -4.359933 -2.507830 1.295744
43 6 0 -5.204355 -2.487795 0.184457
44 6 0 -4.785435 -1.862692 -0.991455
45 6 0 -3.530146 -1.258073 -1.055399
46 1 0 -2.446108 -1.935294 2.096522
47 1 0 -4.679608 -2.989301 2.215600
48 1 0 -6.183936 -2.954373 0.234959
49 1 0 -5.437656 -1.840748 -1.859937
50 1 0 -3.216374 -0.760714 -1.968961
51 6 0 -0.257177 -2.900253 0.163913
52 6 0 0.362516 -3.503117 1.272584
53 6 0 0.288040 -4.882129 1.468756
54 6 0 -0.393519 -5.682638 0.551396
55 6 0 -1.014054 -5.094320 -0.554809
56 6 0 -0.957580 -3.714944 -0.742657
57 1 0 0.884969 -2.882930 1.996221
58 1 0 0.759087 -5.328885 2.339694
59 1 0 -0.449871 -6.756983 0.700210
60 1 0 -1.550577 -5.711299 -1.269818
61 1 0 -1.453617 -3.266641 -1.597295
62 6 0 2.356207 -1.521511 -0.322860
63 6 0 3.683613 -0.932852 0.077326
64 6 0 4.895066 -1.704830 -0.292006
65 6 0 4.839767 -2.846608 -1.020648
66 6 0 3.564239 -3.317657 -1.451008
67 6 0 2.378661 -2.696624 -1.104191
68 1 0 3.705300 -0.800717 1.171014
69 1 0 5.848105 -1.313675 0.050374
70 1 0 5.737524 -3.394184 -1.288355
71 1 0 3.518849 -4.196821 -2.088733
72 1 0 1.453747 -3.106745 -1.483298
73 1 0 4.916220 2.182720 -1.130199

Zero-point correction= 0.598106 (Hartree/Particle)

Thermal correction to Energy= 0.630642

Thermal correction to Enthalpy= 0.631586

Thermal correction to Gibbs Free Energy= 0.532851

Sum of electronic and zero-point Energies= -1618.269582

Sum of electronic and thermal Energies= -1618.237047

Sum of electronic and thermal Enthalpies= -1618.236102

Sum of electronic and thermal Free Energies= -1618.334837

DeltaG (solv) (kcal/mol) = -18.76

(dihydro product, hxdepPRBOl.out, hxdepPRB02.out)

SCF Done: E(RB+HF-LYP) = -1618.52338536 A.U. after 1 cycles

Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 1.193079 -0.698992 -0.102911
2 6 0 -0.016341 -1.419529 -0.121488
3 6 0 -1.242525 -0.720852 -0.147289
4 6 0 -1.254712 0.689503 -0.095162
5 6 0 -0.040046 1.416527 -0.092720
6 6 0 1.190340 0.723006 -0.153177
7 6 0 2.525794 -1.327638 0.033655
8 6 0 3.017655 -2.341047 -0.710035
9 6 0 4.421415 -2.736061 -0.630979
10 6 0 5.233550 -2.245877 0.320086
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[
[
PP P RPRPRPOOOOOOOR, R, PR, RP,REREROAORR,RRP,RER,OAOORRRRPRPOOOOOORRERRREO®
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|
w

.681089
.444876
.382989
.796782
.278909
.453801
.876891
.011880
.279677
.272380
.001585
.263307
.259600
.489892
.480066
.002109
.473514
.469471
.536298
.151163
.354506
.962819
.359496
.156672
.683088
.816095
.899960
.825362
.692805
.567702
.446815
.668757
.035728
.170311
.947514
.168975
.334756
.988333
.446012
.275443
.083376
.686849
.725208
.168533
.429348
.473382
.126320
.193822
.201742
.863935
.945350
.519210
.672484
.928475
.073115
.950330
.689116
.811029
.060152
.049772
.830773
.375566

e e o o A ) A A [ N A I I |
FEPNWNMNREPFENNNNNRERERPRPNDMNOODOWWSOOWNOONDWNOR

HF WEHaNONWNEFERORPNUOUOOODUWWHD OO WNDEFE WWNERERNDNDDNDRE

.350395
.540071
.845292
.432506
.541390
.688031
.302328
.917194
.720336
.112399
.724834
.935540
.545008
.250739
717629
.808623
.402681
.934369
.483411
.902286
.607899
.908503
.498110
.791806
.668765
.922665
.458411
.727157
. 472422
.407208
.510519
.171473
.737535
.639795
.981896
.071090
.242243
.250864
.076932
.914782
.908005
.729112
.113742
.703731
.897663
.513959
.278478
.731756
.782352
.345789
.891590
.389189
.773527
.346429
.515086
.106693
.544809
.872013
.945023
.002278
.007777
.989660

1.399547
0.959850
-1.431733
-1.376961
0.370390
1.806187
1.871818
-0.028784
-1.145919
-1.043760
0.180445
1.301016
1.195182
-2.102815
-1.922474
0.261110
2.2597717
2.069421
-0.122525
-1.310298
-1.283262
-0.063773
1.125776
1.095437
-2.263181
-2.215765
-0.040654
2.080766
2.024572
0.029513
-1.057602
-0.929574
0.292060
1.382684
1.251007
-2.011446
-1.785767
0.393339
2.338960
2.101953
0.053809
-0.910737
-0.747626
0.388563
1.358676
1.190310
-1.795450
-1.509137
0.517327
2.248542
1.945657
-0.328317
0.220515
0.022510
-0.728080
-1.300958
-1.105105
0.439591
-0.877470
-1.908369
-1.575293
2.243748

Zero-point correction=
Thermal correction to
Thermal correction to
Thermal correction to
Sum of electronic and
Sum of electronic and
Sum of electronic and

Energy=

Enthalpy=

Gibbs Free Energy
zero-point Energi
thermal Energies=
thermal Enthalpie

es=

s=

S60

[eNeNeNe)

.586338
.618597
.619541
.520413

(Hartree/Particle)

-1617.937047
-1617.904788
-1617.903844



Sum of electronic and thermal Free Energies=

DeltaG (solv)

(kcal/mol)

-1618.002973

6.69

1 cycles

-0.
-0.
-0.

-0

-1.
-1.
-0.

0.

0

-1.
-2.
-0.
0.
1.
0.
-0.
-0.

0
1
1

-1.
-1.

0

2.

1

0.
-0.
-0.

0
1
1

-1.
-1.
0.

2

2.
-0.

-1
-1
-0

0.
0.
-2.

-2

(Angstroms)

.089572
.004344
.027967
035076
028125
008362
.289085
166767
430694
653986
175594
.384077
705737
510755
744378
756760
417630
088682
921346
824757
.288126
.303817
.202047
783684
617154
.366214
178726
.997930
110198
971011
891087
.275021
.358807
.275149
876867
739382
338850
.270827
119667
100372
.264749
.334826
.238134
927098
994587
119660
.246430

d OPAH
1 (CC bond forming TS, CCprhxBOl.out, CCprhxB02.out)
I~ - #
!:) +
HH
SCF Done: E(RB+HF-LYP) = -1618.86616765 A.U. after
Standard orientation:
Center Atomic Atomic Coordinates
Number Number Type X Y
1 6 0 -1.226095 0.611592
2 6 0 -0.064016 1.403309
3 6 0 1.211401 0.780017
4 6 0 1.326116 -0.628126
5 6 0 0.162397 -1.428376
6 6 0 -1.110463 -0.807389
7 6 0 -2.584921 1.196307
8 6 0 -2.836217 2.191326
9 6 0 -4.193901 2.759965
10 6 0 -5.288785 2.108581
11 6 0 -5.067337 1.076626
12 6 0 -3.721162 0.521402
13 1 0 -2.014073 2.648729
14 1 0 -4.414643 2.708316
15 1 0 -6.289188 2.525279
16 1 0 -5.879521 0.649382
17 1 0 -3.539735 0.226552
18 6 0 -0.161208 2.897385
19 6 0 0.351539 3.725367
20 6 0 0.244232 5.112726
21 6 0 -0.365682 5.695350
22 6 0 -0.870030 4.881334
23 6 0 -0.771823 3.493324
24 1 0 0.840205 3.281664
25 1 0 0.644593 5.738792
26 1 0 -0.440847 6.776131
27 1 0 -1.336331 5.325898
28 1 0 -1.163432 2.864711
29 6 0 2.446748 1.623752
30 6 0 3.336924 1.698250
31 6 0 4.484169 2.486693
32 6 0 4.765444 3.200907
33 6 0 3.889024 3.127423
34 6 0 2.734394 2.349786
35 1 0 3.131851 1.135230
36 1 0 5.160815 2.538501
37 1 0 5.662306 3.810380
38 1 0 4.101306 3.678233
39 1 0 2.052659 2.304266
40 6 0 2.677978 -1.273985
41 6 0 3.087172 -1.939423
42 6 0 4.344385 -2.539258
43 6 0 5.206342 -2.490395
44 6 0 4.806131 -1.833833
45 6 0 3.552724 -1.226031
46 1 0 2.418230 -1.987169
47 1 0 4.648992 -3.045652
48 1 0 6.184697 -2.959331
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49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67

69
70
71
72
73

PR PR RRPOOOOORRREREREO0O OO0 -

OO OO OO ODODODODODODODODODODODOOOOOOo oo

.790034
.705506
.917907
.583352
.973241
.721206
.070566
.681561
.004429
.469113
.803325
.646707
.184909
.588243
.187946
.921308
.867645
.173862
.560081
.831183
.671680
.389156
.906614
.826001
.842625

1.784605
1.899813
-0.126546
-1.203168
-1.310710
-0.336358
0.739419
0.839867
-1.973386
-2.157908
-0.416914
1.499426
1.671506
0.220808
-0.409431
-0.103254
0.886470
1.560594
1.233354
-1.433120
-0.653703
1.146729
2.362973
1.778856
-1.219459

* Kk Kk Kk k Kk

Zero-point correction=

1 imaginary frequencies

Thermal correction to
Thermal correction to
Thermal correction to

Sum of
Sum of
Sum of
Sum of

DeltaG

electronic
electronic
electronic
electronic

(solv)

and
and
and
and

Energy=
Enthalpy=

Gibbs Free Energy=
zero-point Energies=

thermal Energies=

thermal Enthalpies=
thermal Free Energies=

5.471708 -1
3.253510 -0
0.254258 -2
-0.356099 -3
-0.296480 -4
0.364653 -5
0.975966 -5
0.930102 -3
-0.859385 -3
-0.761838 -5
0.411677 -6
1.495970 -5
1.419818 -3
-2.340391 -1
-3.588462 -1
-4.797057 -1
-4.816790 -2
-3.609633 -3
-2.407034 -2
-3.518047 -0
-5.699317 -1
-5.732125 -3
-3.622520 -3
-1.510838 -2
-4.187571 3
(negative Signs)
0
0
0
0
(kcal/mol)

* Kk Kk Kk Kk Kk

.596700
.629071
.630016
.531703
-1618
-1618
-1618
-1618

(protonated product with new CC bond, APprhxAOl.out, APpr

Q
e

()

H

SCF Done:

Center
Number

@
Q

Atomic
Number

E (RB+HF-LYP)

= -1618.86937066

Standard orientation:

Atomic
Type

A.U.

after

Coordinates (An

(Hartree/Particle)

.269468
.237096
.236152
.334465
-19.55

hxA02.out)

1 cycles

gstroms)

[l el S Ie) Be)Ne) Bie) B o) B ) B Ie) B ) NNe) N e))

OO OO OO ODODOOOOOO oo

G S DNDWO O wN

.305807
.250524
.089312
.381260
.333321
.023802
.711237
.049166
.457567
.478743
.170974
.768430
.269523
.673356
.510452
.949036
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.448679
.375530
.910275
.479093
.414409
.953380
.862546
.760786
.170812
.498075
.554748
.072752
.254387
.977510
.828446
.135535

.112169
.016101
.057946
.018378
.013102
.035054
.353106
.291783
.609109
.742304
.151641
.389492
.862506
.672595
.841112
.784917

OO NP OOOHFHRFPROOOOOOoOOo



FRrEREFRFPRPFRPOCODOCDCODODOOREF PR PR OOOOOODOOOOORERE R, RERPRPOODOOODODOOOORERERERPRPRERRPRPOOODOODOODOOR R RERFEO OO OO O

OO OO OO ODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODOOOOOOoOo

.564737
.526075
.086672
.349541
.045948
.481043
.226257
.466066
.004638
.244303
.017340

1.567824
-2.204610
-3.146292
-4.174928
-4.291168
-3.364668
-2.322148
-3.070909
-4.889690
-5.098654
-3.448910
-1.597832

NP OORRFREOOOW

BB WRNDNWWWNERENDOOOO WWs oo wh o

N

-2.806636 -0.
.500839

-3.304834 -1

-4.630280 -1.
-5.473066 -1.
.254712
-3.661890 -0.

-4.984732 -1

-2.652184 -1.
-5.003144 -2
-6.504675 -2.
-5.634737 -1.

-3.292642 -0

-0.621055 -2.
-0.064939 -3.
-0.313518 -4.
-1.109445 -5.
-1.667845 -4.

-1.436483 -3.
0.545468 -3.
0.111161 -5.

-1.301625 -6.

-2.291821 -5.
-1.884380 -3.
2.132293 -1.

.523956 -1.
.353431

.623260 -2

.408460 -3.
.076741 -3.
.987564 -2.
.388668
.622617 -2.
.223379 -4.
.584974
.248585
.264199

.909523 -4
.011885 -3

3
4
4
3
1
3.553750 -1
5
5
2
1
4.548491 3

.082909
.849989
.702584
.071350
.609959
.770745
.400818
.294309
.717279
.676856
.182200
.752767
.896116
.073665
.003794
.753280
.576552
.662947
.486309
.138013
.471257
.154312
.539901

941123

928222
808444

819690
602779

.355423

142735
156024

.376729

870747
562045
922057
616925
940661
578237
022848
436184
676620
474969
060213
835904
448075

453907
739445
977297

090281
103315

-1.470002
-0.029561
0.993499
0.938360
-0.145084
-1.172478
-1.112444
1.834628
1.740730
-0.190717
-2.022989
-1.915727
-0.193377
0.831869
0.692864
-0.479366
-1.508519
-1.363063
1.741628
1.499650
-0.589708
-2.424442
-2.162714
0.097281
1.282230
1.361621
0.255426
-0.929498
-1.007156
2.145020
2.288211
0.316810
-1.794235
-1.927854
0.180009
1.270806
1.455601
0.544230
-0.544661
-0.720722
1.990402
2.313059
0.684283
-1.255172
-1.562258
-0.342426
0.064949
-0.352060
-1.113654
-1.539037
-1.159493
1.165053
-0.019799
-1.416288
-2.201368
-1.536042
1.510165

Zero-point correction=

Thermal correction to
Thermal correction to
Thermal correction to

Sum
Sum
Sum
Sum

Delta

(dihydro compound, DprhxAOl.out,

of
of
of
of

G

electronic
electronic
electronic
electronic

(solv)

and
and
and
and

Energy=
Enthalpy=

Gibbs Free Energy=

o O O o

zero-point Energies=
thermal Energies=
thermal Enthalpies=
thermal Free Energies=

(kcal/mol)

DprhxA02.out)

S63

.598096
.630591
.631535
.533007

-1618
-1618
-1618
-1618

(Hartree/Particle)

.271275
.238780
.237836
.336363

-19.15



O
2‘@
©

SCF Done:

Q
Q

E (RB+HF-LYP)

= -1618.52255746

Standard orientation:

1 cycles

Center
Number

Atomic
Number

Atomic
Type

(Angstroms)

oocooocooocoooRrRFEPERERPEREPFEFEFOOOOODOODOODHFEREFERODOODOOORRERERREPRERPODOOOOOR R EREREOODOOOOO O OO o O

OO OO OO ODODODODODODODODODODODODODODODODODODODODOODODODODODODODODODODODODODODODODODODODODODODOOOOOOoOo

OO O OONMMOOTUWWPR O WNNDD OO BDNDNDD S DdW

S64

A.U. after
Coordinates
X Y
.259989 0.603412
.095480 1.400280
.173954 0.782724
.279196 -0.623156
.115745 -1.426297
.157903 -0.814266
.632574 1.163550
.102616 2.234538
.495350 2.776601
.282393 2.072289
.843819 0.977491
.520871 0.323561
.457041 2.777152
.035254 2.726102
.247279 2.499945
.449815 0.517624
.985806 0.174832
.175341 2.895254
.111960 3.726322
.043640 5.115223
.308082 5.697503
.591526 4.880447
.526414 3.492939
.386478 3.280676
.268068 5.741648
.358597 6.778935
.863212 5.323417
.753260 2.861311
.417466 1.624676
.058691 2.025296
.214439 2.805673
.748580 3.199695
.119375 2.806621
.964130 2.025810
.647402 1.721400
.697037 3.105784
.648525 3.808000
.527708 3.107665
.478515 1.722490
.636233 -1.253956
.499296 -1.353682
.759802 -1.937328
.181741 -2.427080
.332992 -2.330820
.071922 -1.749975
.177847 -0.974121
.412815 -2.007354
.164285 -2.880126
.651666 -2.708951
.412904 -1.683746
.259747 -2.908704
.909319 -3.708389
.045305 -5.082879
.542003 -5.683237
.100888 -4.898017
.242337 -3.524921

.153111
.145012
.162877
.115339
.114033
.190781
.033565
.687001
.519864
.549592
.172528
.870290
.370658
.481075
.817531
.951491
.825627
.034262
.125870
.005221
.213155
.309290
.184750
.077745
.864763
.308712
.264096
.039521
.122732
.302766
.259916
.032279
.149694
.103524
.262016
.186620
.002949
.111026
.026920
.013641
.086434
.956361
.280382
.384098
.250509
.052423
.822579
.383228
.352086
L111717
.061642
.890811
.696951
.458514
.416770
.217828



FRERFRPRPROOOOO R R

OO OO OO ODODODOOOOO oo

.249301
.684581
.753692
.354274
.919283
.581735
.044766
.724379
.927930
.441980
.771169
.296412
.444634
.361423
.174827
.854306

-1.790644
-1.449558
0.611230
2.321336
1.964060
-0.347215
0.192842
0.035472
-0.668180
-1.243952
-1.088904
0.442535
-0.784336
-1.822310
-1.561232
-0.294586

Zero-point correction=

Thermal correction to
Thermal correction to
Thermal correction to

Sum of
Sum of
Sum of
Sum of

DeltaG

(bezenoid intermediate with one new CC bond,

@
O

SCF Done:

-0

electronic
electronic
electronic
electronic

(solv)

Q
Q

and
and
and
and

E (RB+HF-LYP)

Energy=
Enthalpy=

Gibbs Free Energy=
zero-point Energies=

thermal Energies=

thermal Enthalpies=
thermal Free Energies=

= -1617.36060393

Standard orientation:

.307320 -3
.548292 -5
.651199 -6
.494764 -5
.749256 -2
.430866 -1
.621702 -1
.830117 -1
.887345 -2
.727248 -3
.515658 -2
.740860 -1
.836567 -3
.760849 -4
.629218 -3
.440373 3
0

0

0

0

(kcal/mol)

.586112
.618362
.619306
.520456

-1617.
-1617.
-1617.
-1618.

tptriAOl.out,

(Hartree/Particle)

936445
904195
903251
002101

7.61

tptriA02.out)

Center
Number

Atomic
Number

Atomic
Type

@ ~J oUW N

MNONNNRRERRRRRR PP
WNHF OW®OJoUl s WN P O W

HFoooooooOHFERFEFREREOODOO OO O OO OOy oy O

OO OO OO ODODODODODODODODODOOOOO O OoOo

S65

A.U. after 1 cycles
Coordinates (Angstroms)

X Y Z
.270926 -0.700969 0.125613
.039411 -1.415365 0.022953
.173162 -0.707917 -0.046482
.172715 0.708709 0.046151
.040311 1.415405 -0.023224
.271383 0.700230 -0.125838
.539123 -1.316585 0.570127
.566721 -2.502367 1.339146
.746998 -3.016898 1.850909
.956944 -2.350733 1.626464
.955057 -1.168694 0.905906
.766372 -0.630813 0.370701
. 644093 -3.015242 1.566511
.721424 -3.926273 2.445160
.886135 -2.738500 2.035272
.887006 -0.627440 0.785087
.024259 -2.906720 -0.134477
.672049 -3.750660 0.745371
.676465 -5.132207 0.556682
.007139 -5.698089 -0.521412
.696784 -4.869993 -1.408174
.706916 -3.488872 -1.214152
.208559 -3.321282 1.585593



24 1 0 1.217702 -5.767269 1.253222
25 1 0 -0.000417 -6.774687 -0.669541
26 1 0 -1.229806 -5.298342 -2.253089
27 1 0 -1.250103 -2.849091 -1.904075
28 6 0 2.474182 -1.439929 -0.206472
29 6 0 3.400448 -1.518212 0.843547
30 6 0 4.609321 -2.194644 0.680831
31 6 0 4.915988 -2.801873 -0.538058
32 6 0 4.003645 -2.728298 -1.591658
33 6 0 2.793351 -2.054557 -1.426013
34 1 0 3.173134 -1.040196 1.792100
35 1 0 5.312851 -2.244993 1.507891
36 1 0 5.858513 -3.327738 -0.665813
37 1 0 4.232034 -3.197465 -2.545223
38 1 0 2.083397 -2.008336 -2.247172
39 6 0 2.473284 1.441500 0.206284
40 6 0 2.792013 2.056165 1.425925
41 6 0 4.001885 2.730617 1.591727
42 6 0 4.914232 2.804896 0.538180
43 6 0 4.607984 2.197672 -0.680816
44 6 0 3.399560 1.520475 -0.843671
45 1 0 2.082056 2.009384 2.247048
46 1 0 4.229945 3.199783 2.545371
47 1 0 5.856433 3.331311 0.666059
48 1 0 5.311529 2.248554 -1.507831
49 1 0 3.172594 1.042434 -1.792296
50 6 0 -0.026124 2.906751 0.134406
51 6 0 -0.708901 3.488293 1.214335
52 6 0 -0.699632 4.869386 1.408556
53 6 0 -0.010826 5.698077 0.521693
54 6 0 0.672822 5.132822 -0.556699
55 6 0 0.669319 3.751291 -0.745562
56 1 0 -1.251453 2.848044 1.904327
57 1 0 -1.232693 5.297257 2.253688
58 1 0 -0.004822 6.774660 0.669959
59 1 0 1.213402 5.768354 -1.253321
60 1 0 1.205857 3.322398 -1.586015
61 6 0 -2.540037 1.315028 -0.570217
62 6 0 -3.766820 0.628475 -0.370597
63 6 0 -4.955937 1.165561 -0.905645
64 6 0 -4.958700 2.347539 -1.626284
65 6 0 -3.749209 3.014466 -1.850946
66 6 0 -2.568529 2.500753 -1.339297
67 1 0 -5.887509 0.623711 -0.784619
68 1 0 -5.888186 2.734673 -2.035021
69 1 0 -3.724317 3.923801 -2.445288
70 1 0 -1.646271 3.014195 -1.566875

Zero-point correction= 0.564318 (Hartree/Particle)
Thermal correction to Energy= 0.595737

Thermal correction to Enthalpy= 0.596681

Thermal correction to Gibbs Free Energy= 0.500875

Sum of electronic and zero-point Energies= -1616.796286
Sum of electronic and thermal Energies= -1616.764867
Sum of electronic and thermal Enthalpies= -1616.763923
Sum of electronic and thermal Free Energies= -1616.859729
DeltaG (solv) (kcal/mol) = 6.54
(arenium ion, 3atptrBO0l.out, 3atptrB02.out)

QL EJ

O HH

SCF Done: E(RB+HF-LYP) = -1617.69312802 A.U. after 1 cycles

Standard orientation:

S66



Center
Number

Atomic
Number

Atomic
Type

Coordinates

(Angstroms)

—HFooooooooooomrHEFHEFRERFRFRPOLDCODOOOOORERF R R EPFEFRPOOOODODOORFRF R EREPFEFERPROODOOODOORRERREPRERPODOOOODOREREREEREFOOOOO O OO OO0y OO

OO OO OO ODODODODODOODODODODODODODODODODODODODODODODODODODODODOODODODODODODODODODODODODODODODODODODODODODODODODOODOOOOOOOOo

NORPRREFEFRPRPPOODODOU ONWERE WO UlwNN

ON Wb > W

.321598
.161735
.116031
.238503
.089343
.206100
.616324
.709881
.924060
.093264
.019347
.797095
.808226
.958181
.049292
.922973
.308318
.536523
.479780
.456967
.402885
.254032
.237944
.170882
.537777
. 441696
.918591
.339762
.285034
.415740
.632610
.708327
.567917
.134292
.135382
.520524
.875458
.858987
.600956
.980310
.251032
.159051
.789967
.522027
.273571
.529834
.146902
.488697
.242298
.244459
.361743
.223239
.513765
.119346
.993016
.942191
.693562
. 617727
.694819
.470501
.428684
.701755
.847933
.765863
.515132
.373600
.815285

S67

.541305
.361922
.779388
.632105
.446446
.850288
.051385
.201837
.642564
.930988
.769226
.300733
.714438
.512403
.258289
.190602
.833527
.776440
.173401
.684893
.785180
.340825
.417664
.823686
.753857
.088491
.665663
.633068
.727044
.528548
.246033
.158585
.364519
.157615
.587189
.862081
.701043
.286545
.245087
.866897
.423807
.375824
.764077
.198830
.919264
.899663
.814633
.726541
.723080
.930184
.584783
.962316
.709229
.068541
.689426
.008945
.451605
.783049
. 642541
.200173
.559772
.951245
.564568
.750203
.343531
.755689
.087499

-1
-0

.161470
.049610
.022793
.057390
.013005
.106896
.631157
.454385
.958130
.666237
.911792
.390171
.763462
.607792
.063936
.758928
.137327
.507908
.269572
.580605
.271418
.006193
.252046
.796114
.755777
.035308
.535877
.167494
.870930
.732333
.449196
.489748
.347675
.782821
.543841
.557415
.416105
.168024
.188067
.387269
.526847
.467025
.731960
.868978
.210636
.462838
.574527
.563068
.804904
.118778
.202636
.369611
.449205
.633969
.794600
.918243
.217908
.575631
.354746
.637712
.541124
.358853
.902340
.612892
.813154
.291273
.792281



.199919
.257041
.218963
.961965

-2.027292
-2.393869
-1.497126
-2.363415

Zero-point correction=

Thermal correction to
Thermal correction to
Thermal correction to

Sum of
Sum of
Sum of
Sum of

DeltaG

SCF Done:

Center
Number

electronic
electronic
electronic
electronic

(solv)

Atomic
Number

and
and
and
and

E (RB+HF-T.YP)

Energy=

Enthalpy=

Gibbs Free Energy=
zero-point Energies=
thermal Energies=
thermal Enthalpies=
thermal Free Energies=

= -1617.67806483

.663274 -3
.427765 -4
.420696 -3
.361980 4
0

0

0

0

(kcal/mol)

Standard orientation:

A.U.

.574764
.606726
.607670
.510861
-1617
-1617
-1617
-1617

(CC bond forming TS, TS3atptrA02.out, TS3atptrAO03.out)

after

Coordinates (An

(Hartree/Particle)

.118364
.086403
.085458
.182267

-22.67

1 cycles

gstroms)

0 J oy Ul W N

WWWWWWwwNhNhDNDNDNDNNNNNNNNNNRERRRERERERERRRRE
o U WNEFE OWLJdo U WNE O WOW-JoYU W EHE O

PP RPRPODOOODOOOOOORE PR RPRPODOOOODODOORE PR OO OO OO Oo)yOooyOoy oy O)

OO OO OO ODODODODODOODODODODODODODODODODODODODODODODOODODOOOOOOo

.299984
.924065
.419914
.412402
.050049
.331560
.669225
.603064
.973658
.437145
.519799
.140986
.231825
.639098
.485714
.903757
.015805
.957622
.111216
.306346
.408911
.304385
.019973
.998039
.181576
.397508
.300315
.818345
.547430
.882589
.508413
.793547
.446261
.855928
.443255
.778143
.507234

S68

—

OO NNDEFE O OO

fy

3.

-1

-3.
-3.
-3.
-2.
-1.
-3.
-4.
-4.
-2.
-0.
-2.

-3

-4.
-5.
-4.
-3.

-3

-5.
-6.
-5.

.400770
.979448
.324842
.302697
.054895
.424356
.782595
.170312
176217
.394128
.333745
.071591
.849161
.516272
.661150
309261
.993875
165837
997044
719875
607967
591880
461144
844839
334712
140246
901652
741139
.505127
828825
406298
652475
331758
.060994
407739
434913
089888

-0.136764
-0.051824
0.100720
-0.017181
-0.052301
0.066808
-0.419127
-1.001030
-1.148007
-0.691410
-0.206613
-0.072045
-1.759381
-1.655452
-0.775264
0.066404
-0.102014
-0.817786
-1.059775
-0.492128
0.498216
0.430216
-1.272967
-1.728750
-0.678546
0.518342
1.268186
0.381332
-0.543898
-0.260951
0.954810
1.886306
1.598665
-1.485330
-0.989352
1.175984
2.838682



38 1 0 0.108003 -2.747210 2.328592
39 6 0 -2.854820 -0.702943 -0.099139
40 6 0 -3.558157 -0.569072 -1.305321
41 6 0 -4.895834 -0.954056 -1.390969
42 6 0 -5.551831 -1.466899 -0.270420
43 6 0 -4.860859 -1.599418 0.935285
44 6 0 -3.519447 -1.226999 1.019019
45 1 0 -3.057529 -0.157398 -2.177070
46 1 0 -5.426395 -0.848163 -2.333019
47 1 0 -6.595366 -1.761114 -0.336402
48 1 0 -5.364347 -1.996305 1.812265
49 1 0 -2.984968 -1.342046 1.957701
50 6 0 -2.113363 2.080469 -0.302842
51 6 0 -2.039146 2.861977 -1.466447
52 6 0 -3.019967 3.812780 -1.748877
53 6 0 -4.084869 4.003825 -0.867147
54 6 0 -4.167625 3.232264 0.294158
55 6 0 -3.194630 2.273090 0.571697
56 1 0 -1.209526 2.720771 -2.154069
57 1 0 -2.950426 4.404211 -2.657480
58 1 0 -4.846999 4.746647 -1.084246
59 1 0 -4.993973 3.373845 0.984901
60 1 0 -3.269819 1.676918 1.475409
61 6 0 0.806399 2.766453 0.459190
62 6 0 2.199908 3.068658 0.432862
63 6 0 2.649513 4.319353 0.905318
64 6 0 1.772860 5.262114 1.410070
65 6 0 0.409275 4.958416 1.477402
66 6 0 -0.057014 3.739826 1.014941
67 1 0 3.705707 4.560475 0.893608
68 1 0 2.146493 6.217443 1.765718
69 1 0 -0.291371 5.670553 1.902770
70 1 0 -1.110005 3.532461 1.111755
71 1 0 4.296003 -3.052359 1.509029

KKK A KK 1 imaginary frequencies (negative Signs) **x*#*x*

Zero-point correction= 0.575809 (Hartree/Particle)

Thermal correction to Energy= 0.606740

Thermal correction to Enthalpy= 0.607684

Thermal correction to Gibbs Free Energy= 0.513622

Sum of electronic and zero-point Energies= -1617.102256

Sum of electronic and thermal Energies= -1617.071325

Sum of electronic and thermal Enthalpies= -1617.070380

Sum of electronic and thermal Free Energies= -1617.164443

DeltaG (solv) (kcal/mol) = -20.71

(protonated product, PR3atptrAOl.out, PR3atptrA02.out)

SCF Done: E(RB+HF-LYP) = -1617.69272591 A.U. after 1 cycles

Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 -1.332423 0.382592 -0.054101
2 6 0 -0.942497 -1.011540 -0.044493
3 6 0 0.413238 -1.351909 -0.130247
4 6 0 1.389951 -0.321748 -0.036936
5 6 0 1.025939 1.049945 -0.010950
6 6 0 -0.334907 1.419402 -0.162861
7 6 0 -2.692162 0.738386 0.146151

S69



w
O
PP OCDCOOODOVE R PR OOODOOOOOOOORFR R, RPRPRPOODOOOODOOOOORRERP,PRPREPRPRPOODOOOODODORERE RPN R RFE R RO OO O

1
w

.715128
.132644
.468709
.458635
.109558
.520158
.885006
.497534
.781112
.017616
.965446
.141947
.304787
.382155
.364106
.037828
.052461
.176979
.398740
.235082
.829834
.535343
.899497
.575387
.881139
.506657
.803206
.441753
.865429
.630426
.035719
.834448
.570454
.910435
.537919
.814983
.469150
.093224
.465496
.584216
.296263
.908902
.098770
.049307
.040686
.091210
.149867
.166461
.231097
.990881
.861694
.965737

3.224366
-0.786719
-2.151595
-2.568145
-1.688371
-0.364639

0.071656
-3.602560
-2.035804

0.325412

1.092475
-4.162436

|y e e I Y A A Y N RN B A |
O WU WkFE W D>WEREN_OOGWWS O U

O OO OO OO ODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODOODODODODODODODODODODODOOOOOOOoOo
BB NP WS DD WONDNMNNUOOOYTUODWWOWNOORFRNRFROOR R

.338598
.087393
.401537
.383898
.101919
.672623
.682312
.720244
.418618
.001436
.064614
.855260
.683122
.730935
.575455
.305962
.589487
.285226
.349255
.191572
.781507
.473271
.806535
.464356
.782020
.452116
.967096
.329791
.500755
.283946
.925541
.707086
.520906
.900366
.451421
.632065
.273402
.079196
.759218
.738969
.058965
.430578
.065678
.825414
.765673
.966311
.214729
.266319
.676405
.340728
.700362
.362989
.683348
.793546
.145093
.469967
.427908
.066752
.778822
.758439
.439584
.790663
.528217
.298795

.422747
.491664
.513656
.339096
.115330
.466751
.629090
.646807
.354631
.103482
.946101
.278437
.625751
.537056
.463900
.452023
.073842
.865849
.680938
.482880
.301929
.693829
.506726
-0.681472
-1.681812
-1.490770

1.616494

1.289162
-0.827949
-2.612100
-2.271939

0.029649

1.209653

1.272837

0.154021
-1.026635
-1.086206

2.079397

2.195817

0.202072
-1.901845
-2.003183

0.244832

1.423407

1.705462

0.808867
-0.367080
-0.644440

2.123053

2.625765

1.026136
-1.068727
-1.558331
-0.442422
-0.249051
-0.495524
-0.966362
-1.240521
-0.982805
-0.350759
-1.151800
-1.662923
-1.223010
-1.455229

ONNPFP OO OOODOOHrH OOOOOo

[
O O o

o

Zero-point correction=
Thermal correction to
Thermal correction to
Thermal correction to
Sum of electronic and

Energy=

Enthalpy=

Gibbs Free Energy=
zero-point Energies=

S70

o O O o

.577412
.608448
.609392
.514912

(Hartree/Particle)

-1617.115314



Sum of electronic and thermal Energies= -1617.084278

Sum of electronic and thermal Enthalpies= -1617.083334
Sum of electronic and thermal Free Energies= -1617.177814
DeltaG (solv) (kcal/mol) = -20.68

(dihydro intermediate, tptrdepAOl.out, tptrdepAO02.out)

SCF Done: E(RB+HF-LYP) = -1617.34460719 A.U. after 1 cycles

Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z

1 6 0 -1.331484 0.406066 -0.195010
2 6 0 -0.967500 -0.969392 -0.103879
3 6 0 0.382607 -1.346993 -0.116446
4 6 0 1.383740 -0.344032 -0.097134
5 6 0 1.036825 1.021218 -0.112570
6 6 0 -0.332019 1.414488 -0.232380
7 6 0 -2.748303 0.769345 -0.086122
8 6 0 -3.762756 -0.222036 -0.198480
9 6 0 -5.075085 0.092418 0.116879
10 6 0 -5.413233 1.392548 0.520362
11 6 0 -4.455198 2.388776 0.522879
12 6 0 -3.114421 2.109024 0.178403
13 1 0 -5.848665 -0.666115 0.060279
14 1 0 -6.437460 1.623542 0.800808
15 1 0 -4.749674 3.396179 0.793451
16 6 0 -2.079540 -1.928772 0.073375
17 6 0 -2.138125 -2.872280 1.038488
18 6 0 -3.371249 -3.597603 1.328531
19 6 0 -4.444087 -3.501869 0.526147
20 6 0 -4.354576 -2.724236 -0.761386
21 6 0 -3.318590 -1.580853 -0.725766
22 1 0 -1.274481 -3.060539 1.668021
23 1 0 -3.402696 -4.207197 2.228438
24 1 0 -5.363221 -4.037386 0.751971
25 1 0 -5.334966 -2.346081 -1.072672
26 1 0 -3.006535 -1.406103 -1.766998
27 6 0 0.760772 -2.797550 -0.147944
28 6 0 1.419523 -3.413664 0.926141
29 6 0 1.755158 -4.766801 0.877231
30 6 0 1.445677 -5.527967 -0.251133
31 6 0 0.794787 -4.925599 -1.329099
32 6 0 0.453180 -3.574535 -1.274826
33 1 0 1.669735 -2.828433 1.805928
34 1 0 2.261693 -5.225628 1.722458
35 1 0 1.710652 -6.581236 -0.290482
36 1 0 0.550836 -5.508002 -2.213971
37 1 0 -0.057090 -3.110688 -2.115019
38 6 0 2.826193 -0.761329 -0.043419
39 6 0 3.583981 -0.609647 1.126605
40 6 0 4.918959 -1.011422 1.170278
41 6 0 5.521608 -1.570815 0.042323
42 6 0 4.777534 -1.728146 -1.127850
43 6 0 3.441262 -1.329402 -1.168248
44 1 0 3.124519 -0.166883 2.005672
45 1 0 5.488823 -0.885199 2.087287
46 1 0 6.562275 -1.882464 0.075430
47 1 0 5.235884 -2.164423 -2.011685
48 1 0 2.865213 -1.462305 -2.079904
49 6 0 2.140044 2.015733 0.105928
50 6 0 2.191503 2.741677 1.305431
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SOTwWRE Wb bW

1.549224

0.595118
-0.601181
-0.840870

2.047769

2.485635

0.782938
-1.349515
-1.771921
-0.358440
-0.035329
-0.065836
-0.464585
-0.886661
-0.834134

0.182736
-0.487354
-1.263400
-1.186456
-1.557138

Zero-point correction=
Thermal correction to
Thermal correction to
Thermal correction to

Sum of
Sum of
Sum of
Sum of

DeltaG

(arenium ion,

SCF Done:

Center
Number

electronic
electronic
electronic
electronic

(solv)

Atomic
Number

and
and
and
and

TtptrAQOl.out,

E (RB+HF-LYP)

Energy=
Enthalpy=

Gibbs Free Energy=
zero-point Energies=

thermal Energies=

thermal Enthalpies=
thermal Free Energies=

= -1617.71312023

TtptrAQO2.out)

Standard orientation:

(Hartree/Particle)

778867
748173
747229
840890

4.23

1 cycles

(Angstroms)

O J oUW N

I I N e e e e S S S
WNHF OW®JIoO U WN P O ©

RFoooooookFE R RERFE OO OO O OO OO0 O

O OO OO OO ODODODODODODODODODOOOOOoO oo

O P REP OOOUOBDNWO U B WN
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.223107 3.648339
.222421 3.847661
.184146 3.128826
.155602 2.217620
.411511 2.595260
.244778 4.199906
.025734 4.555125
.959056 3.273731
.135772 1.659164
.776396 2.818494
.120198 3.162395
.505722 4.520376
.633825 5.517941
.345860 5.171137
.065455 3.849522
.524446 4.793895
.964438 6.552899
.334409 5.930011
.056805 3.609801
.049536 -3.422770
0.565740

0.596434

0.597378

0.503717

-1616.

-1616.

-1616.

-1616.

(kcal/mol) =
A.U. after
Coordinates
X Y

.366815 0.327831
.375970 1.344767
.980286 0.979251
.355026 -0.388125
.375769 -1.397749
.002647 -1.034418
.769096 0.604318
.129131 1.731732
.460120 2.069231
.480246 1.245918
.214946 -0.027650
.786810 -0.350679
.345433 2.391838
.630418 2.985468
.511968 1.483596
.658135 -0.845398
.757544 2.792660
.323213 3.726994
.698414 5.066705
.506910 5.499475
.937599 4.583135
.569567 3.240214
.314676 3.403103

0.105459

0.017166
-0.066743

0.033260
-0.001206
-0.104813

0.458546
1.212509
1.586316
1.244896
0.537546
0.200316
1.558605
2.141925
1.488828
1.127101
0.066052
0.889318
0.794265
-0.260069
-1.220394
-1.122281

1.705685



N e e e e e N N N el R R R R R R N e e el e R R R R R e i e e YR Y e S e N S R e

0 0.352010 5
0 1.791419 6
0 2.553660 4
0 1.898597 2
0 -2.032266 2
0 -2.925530 2
0 -3.895629 3
0 -3.993423 4
0 -3.112416 3
0 -2.135185 2
0 -2.865686 1
0 -4.578869 3
0 -4.753078 4
0 -3.183587 4
0 -1.448735 2.
0 -2.806347 -0.
0 -3.304605 -1
0 -4.654624 -1.
0 -5.522777 -1.
0 -5.034557 -0.
0 -3.686848 -0.
0 -2.631767 -1
0 -5.026476 -1.
0 -6.573449 -1.
0 -5.703749 -0.
0 -3.316626 -0.
0 -0.789619 -2.
0 -0.308661 -3.
0 -0.685667 -4.
0 -1.541873 -5.
0 -2.026318 -4.
0 -1.660518 -3.
0 0.356327 -3.
0 -0.312039 -5.
0 -1.834575 -6.
0 -2.696130 -5
0 -2.047953 -2.
0 2.063691 -1.
0 3.449002 -1.
0 4.465601 -2.
0 4.153046 -3.
0 2.798389 -4.
0 1.789713 -3.
0 5.508889 -2
0 4.937304 -4.
0 2.535903 -4.
0 0.768375 -3.
0 5.815782 -0.

.775353
.544894
.913241
.532907
.033832
.348682
.334486
.012100
.701402
.722499
.815850
.568975
.775872
.221272

488902
746447

.239607

564731
408655
920866
587025

.372363

942174
664793
795686
196393
825784
544415
871377
504553
799548
469448
055412
408838
538450

.284108

927792
961850
607761
514622
704958
020987
176989

.252573

379032
936975
455703
027508

1.541146
-0.335991
-2.052191
-1.879157
-0.239378

0.794559

0.616174
-0.600537
-1.637346
-1.456471

1.739061

1.427592
-0.740241
-2.588646
-2.265774

0.161367

1.375486

1.507970

0.426277
-0.787267
-0.917929

2.218250

2.456429

0.528326
-1.633864
-1.861479

0.176146

1.282488

1.489193

0.587037
-0.517463
-0.718226

1.989502

2.356276

0.745493
-1.222115
-1.575027
-0.520115
-0.364859
-0.785680
-1.395693
-1.617971
-1.190453
-0.652506
-1.724786
-2.139020
-1.396808
-0.388713

Zero-point correction=

Thermal correction to
Thermal correction to
Thermal correction to

Sum
Sum
Sum
Sum

Delta

of
of
of
of

G

electronic
electronic
electronic
electronic

(solv)

and
and
and
and

(CC bond forming TS,

Energy=

Enthalpy=

Gibbs Free Energy=
zero-point Energies=
thermal Energies=
thermal Enthalpies=
thermal Free Energies=

o O O o

(kcal/mol)

CCtptrBOl.out, CCtptrBO2.out)

S73

.575483
.607485
.608429
.511046

-1617
-1617
-1617
-1617

(Hartree/Particle)

.137638
.105636
.104691
.202075

-20.08
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Q

SCF Done

@

O
Q

E (RB+HF-L.YP)

= -1617.69048685

Standard orientation:

1 cycles

Center
Number

Atomic
Number

Atomic
Type

(Angstroms)

ocooocoococoocoooRrHEFRERPEPPRPODOODODODORREREREREFEFRERPOOOODODORFREFREFEEPODODOODOOORRERREOOOOO O OO OO Oy O

O OO OO OO ODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODOOOOOOOo
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A.U. after
Coordinates
X Y
.366815 0.327831
.375970 1.344767
.980286 0.979251
.355026 -0.388125
.375769 -1.397749
.002647 -1.034418
.769096 0.604318
.129131 1.731732
.460120 2.069231
.480246 1.245918
.214946 -0.027650
.786810 -0.350679
.345433 2.391838
.630418 2.985468
.511968 1.483596
.658135 -0.845398
.757544 2.792660
.323213 3.726994
.698414 5.066705
.506910 5.499475
.937599 4.583135
.569567 3.240214
.314676 3.403103
.352010 5.775353
.791419 6.544894
.553660 4.913241
.898597 2.532907
.032266 2.033832
.925530 2.348682
.895629 3.334486
.993423 4.012100
.112416 3.701402
.135185 2.722499
.865686 1.815850
.578869 3.568975
.753078 4.775872
.183587 4.221272
.448735 2.488902
.806347 -0.746447
.304605 -1.239607
.654624 -1.564731
522777 -1.408655
.034557 -0.920866
.686848 -0.587025
.631767 -1.372363
.026476 -1.942174
.573449 -1.664793
.703749 -0.795686
.316626 -0.196393
.789619 -2.825784
.308661 -3.544415
.685667 -4.871377
.541873 -5.504553
.026318 -4.799548
.660518 -3.469448

.105459
.017166
.066743
.033260
.001206
.104813
.458546
.212509
.586316
.244896
.537546
.200316
.558605
.141925
.488828
.127101
.066052
.889318
.794265
.260069
.220394
.122281
.705685
.541146
.335991
.052191
.879157
.239378
.794559
.616174
.600537
.637346
.456471
.739061
.427592
.740241
.588646
.265774
.161367
.375486
.507970
.426277
.787267
.917929
.218250
.456429
.528326
.633864
.861479
.176146
.282488
.489193
.587037
.517463
.718226



56 1 0 0.356327 -3.055412 1.989502
57 1 0 -0.312039 -5.408838 2.356276
58 1 0 -1.834575 -6.538450 0.745493
59 1 0 -2.696130 -5.284108 -1.222115
60 1 0 -2.047953 -2.927792 -1.575027
61 6 0 2.063691 -1.961850 -0.520115
62 6 0 3.449002 -1.607761 -0.364859
63 6 0 4.465601 -2.514622 -0.785680
64 6 0 4.153046 -3.704958 -1.395693
65 6 0 2.798389 -4.020987 -1.617971
66 6 0 1.789713 -3.176989 -1.190453
67 1 0 5.508889 -2.252573 -0.652506
68 1 0 4.937304 -4.379032 -1.724786
69 1 0 2.535903 -4.936975 -2.139020
70 1 0 0.768375 -3.455703 -1.396808
71 1 0 5.815782 -0.027508 -0.388713

KA KK 1 imaginary frequencies (negative Signs) ***x*#*x*

Zero-point correction= 0.576415 (Hartree/Particle)

Thermal correction to Energy= 0.607239

Thermal correction to Enthalpy= 0.608184

Thermal correction to Gibbs Free Energy= 0.514428

Sum of electronic and zero-point Energies= -1617.114072

Sum of electronic and thermal Energies= -1617.083247

Sum of electronic and thermal Enthalpies= -1617.082303

Sum of electronic and thermal Free Energies= -1617.176059

DeltaG (solv) (kcal/mol) = -21.77

(protonated product, APtptrAOl.out, APtptrA02.out)

SCF Done: E(RB+HF-LYP) = -1617.69858055 A.U. after 1 cycles

Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 6 0 -1.395148 -0.064998 -0.020432
2 6 0 -0.699758 1.207303 -0.065132
3 6 0 0.725515 1.229464 0.048046
4 6 0 1.442297 0.017957 -0.015783
5 6 0 0.759961 -1.221741 -0.001639
6 6 0 -0.661454 -1.265724 0.182180
7 6 0 -2.818666 -0.133354 -0.242387
8 6 0 -3.503745 1.132797 -0.732528
9 6 0 -5.001056 1.051268 -0.789043
10 6 0 -5.667811 -0.085041 -0.600746
11 6 0 -5.011928 -1.381815 -0.248657
12 6 0 -3.511740 -1.305734 -0.056664
13 1 0 -3.152092 1.343233 -1.757509
14 1 0 -5.533912 1.948446 -1.091616
15 1 0 -6.748874 -0.103348 -0.719785
16 1 0 -5.248744 -2.130782 -1.020382
17 6 0 -1.481816 2.409691 -0.188904
18 6 0 -1.003284 3.633650 -0.710779
19 6 0 -1.826268 4.734681 -0.831127
20 6 0 -3.194808 4.733879 -0.414559
21 6 0 -3.735536 3.577491 0.033451
22 6 0 -2.945503 2.320272 0.144771
23 1 0 0.013614 3.711072 -1.064838
24 1 0 -1.416709 5.639062 -1.273832
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PFRrrRrERRPRPODOOODOODOOORFREERPRERPREPRPOODODOOODOOOORFERERERERERPRPRERODOOOODOODODOORE R, REREREREREOODODOOOORF R

.643904
.530928
.975069
.499882
.035721
.227242
.890441
.356533
.174482
.522749
.634390
.812824
.857647
.760428
.049286
.206378
.171268
.118104
.373455
.341524
. 442791
.372650
.143154
.598450
.548099
469653
.225730
379259
808529
069036
901776
902139
944726
712466
.397830
333728
477229
488389
663701
775296
736613
616927
694797
662211
584782
616093
772726

0.488623
0.336761
1.188572
0.332367
0.558276
0.256830
0.946311
1.846696
1.539232
1.489733
0.960257
1.182617
2.790505
2.246035
-0.096545
-1.315156
-1.401322
-0.270456

0.947014

1.033462
-2.196224
-2.352163
-0.337253

1.831894

1.982623
-0.279535
-1.414679
-1.737244
-0.919031

0.216697

0.528746
-2.049842
-2.625594
-1.164901

0.860027
1.410583
0.538026
0.399578
0.733746
1.246771
1.464515
1.113229
0.601048
1.501573
1.915539
1.312142
0.668309

Zero-point correction=

Thermal correction to
Thermal correction to
Thermal correction to

Sum
Sum
Sum
Sum

Delta

(dihydro intermediate,

©

of
of
of
of

G

)

[ IOl
Q

SCF Done:

Q

electronic
electronic
electronic
electronic

(solv)

©
Q

and
and
and
and

E (RB+HF-LYP)

0 -3.781225 5
0 -4.776702 3
0 -3.042947 1
0 1.461472 2
0 2.406683 3
0 3.064164 4
0 2.807431 4
0 1.884482 4
0 1.210737 3
0 2.621818 2
0 3.784724 4
0 3.329855 5
0 1.689147 4
0 0.496481 2
0 2.943178 0
0 3.586904 -0
0 4.978908 -0
0 5.744543 0
0 5.111113 0
0 3.718993 0
0 2.996435 -0
0 5.464195 -0
0 6.828387 0
0 5.699787 0
0 3.231918 0
0 1.532847 -2.
0 1.194401 -3
0 1.907183 -4.
0 2.953445 -4.
0 3.291647 -4.
0 2.597242 -2.
0 0.374716 -2.
0 1.640807 -4.
0 3.503045 -5.
0 4.102664 -4
0 2.872924 -2.
0 -1.400838 -2.
0 -2.821850 -2.
0 -3.540354 -3.
0 -2.903482 -4.
0 -1.517799 -4.
0 -0.787631 -3.
0 -4.614589 -3.
0 -3.475804 -5.
0 -1.011514 =-5.
0 0.272855 -3.
0 -5.476302 -1.
0

Energy= 0
Enthalpy= 0
Gibbs Free Energy= 0

zero-point Energies=
thermal Energies=
thermal Enthalpies=
thermal Free Energies=

(kcal/mol)

DtptrAOl.out, DtptrAO02.out)

= -1617.34934392 A.U.

S76

.577920
.608824
.609769
.515782
-1617
-1617
-1617
-1617

after

(Hartree/Particle)

.120661
.089756
.088812
.182798

-21.10

1 cycles



Standard orientation:

Center
Number

Atomic
Number

(Angstroms)
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Coordinates
X Y
.369154 0.101905
746777 -1.179450
.653407 -1.258698
.419046 -0.057577
.800898 1.201548
.628722 1.295975
.758510 0.162866
.308506 -1.110638
.745601 -1.001405
.452298 0.123162
.905560 1.406322
.457736 1.333754
.716175 -1.266734
.193942 -1.885670
.483000 0.147949
.026101 2.202023
.656033 -2.332413
.309129 -3.383245
.222483 -4.385765
.513321 -4.346980
.884469 -3.292667
.972125 -2.290985
.322310 -3.411783
.925019 -5.188038
.234327 -5.120407
.900178 -3.244090
.349711 -2.581682
.137855 -3.385356
. 774255 -4.619197
.633376 -5.076466
.852652 -4.288071
.220802 -3.051250
.465968 -3.035575
.597377 -5.223378
.128858 -6.038442
.518399 -4.635102
.393147 -2.448451
.905036 -0.150447
.411409 -0.254877
.784248 -0.351697
.676638 -0.348896
.185512 -0.247907
.812286 -0.149230
.720858 -0.260171
.155632 -0.430117
.746184 -0.425101
.871559 -0.245811
.438198 -0.073726
.667241 2.418740
.636014 3.144408
.441066 4.269397
.291532 4.692553
.334146 3.978053
.533057 2.849089
.970550 2.822676
.402175 4.816085
.917308 5.570544
.993662 4.297985
.564695 2.304616
.400808 2.528215
.805623 2.530470
.549187 3.715750
.963443 4.859801
.600669 4.844814
.844206 3.707269
.610343 3.724502

-0

PR R OORRREO

i

-0
-1
-1

-1.

-0

-2
-1

1
0

-0.
-1.

1.
.120595
.335215

2
0

-1.
-1.
0.
1.
1.
.574107
-0.
-0.
.256317
2.
0.
-1.
-1.
-0.
1.

0

2

1
0

-0.
-1.

1.
.284074
0.
.678300
-1.
-0.
-0.
-0.
-0.
-1.
-0.
-0.

2

-1

.008794
-0.
-0.
-0.
-0.
.207767
.383750
.007308
.429627
.334688
.782027
.344423
.930503
.877327
.684654
.534324
.398362
.263972
.582857

135883
134491
100137
179499

059056

.223752
0.
-1.
.252835
.310395
0.
-0.
1.

108759
707558

155316
029265
101426

.234521
.234345

896654
024213
880264

682680
910395
114567
417330
646808

728272
953679

665347
751263
571527
971456
032778
167598

.345420
.322817

875698
049025
963921

458937

987874
418307
145328
358808
866482
191871
969665
137368



-1.029245
-1.627818
-1.255649
-0.064382

Zero-point correction=

Thermal correction to
Thermal correction to
Thermal correction to

Sum of
Sum of
Sum of
Sum of

DeltaG

electronic
electronic
electronic
electronic

(solv)

and
and
and
and

Energy=

Enthalpy=

Gibbs Free Energy=
zero-point Energies=

thermal Energies=

thermal Enthalpies=
thermal Free Energies=

(bezenoid intermediate with two new CC bonds,

O

ot

@)

QL QO

Q

SCF Done:

E (RB+HF-LYP)

= -1616.18355617

Standard orientation:

(Hartree/Particle)

783511
752863
751919
845699

3.95

dbnB02.out)

7 cycles

Center
Number

Atomic
Number

(Angstroms)

O J oUW N

WWWWwwNhNDNDNMDNDNNMDMNMNNNNNNRERRERERRERERERREBE
GO WNEFE OWOJUd WNE OWOWLWJoU d W P O v
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P WS NREREEPEDNDWN

S78

.560638 5.753078
.130582 5.722188
.195725 3.725180
.532657 1.730609
0.565833

0.596481

0.597425

0.503645

-1616.

-1616.

-1616.

-1616.

(kcal/mol) =
dbnB01.out,
A.U. after
Coordinates
X Y

.458414 0.046136
.714851 1.261724
.695825 1.210526
.356576 -0.034736
.625588 -1.240616
. 779899 -1.205269
.911716 0.074206
.606916 1.303969
.008687 1.292379
.724901 0.108141
.057239 -1.091273
.661029 -1.132503
.556298 2.212084
.807732 0.120135
.638483 -2.002938
.433444 2.506090
.766631 3.673442
.438411 4.850608
.827606 4.911372
.514505 3.765533
.852764 2.540414
.300655 3.657234
.880852 5.720052
.368102 5.836144
.5934061 3.820606
.500070 2.423285
.547543 2.925148
.279027 4.039784
.987080 4.670015
.954953 4.176031
.218361 3.065512
. 785337 2.444656
.081224 4.414592
.560171 5.536627
.719816 4.655104

0.009061
-0.119114
0.063552
-0.010975
-0.061871
0.145439
-0.023380
-0.216042
-0.292164
-0.208099
-0.010054
0.114949
-0.452507
-0.297353
0.049322
-0.454327
-0.899712
-1.174872
-1.018187
-0.665169
-0.419712
-1.047025
-1.512124
-1.201140
-0.591309
0.432292
-0.357022
0.051245
1.262680
2.061386
1.648585
-1.300383
-0.579149
1.581426
3.008337



PP RPRPODOOODOOOOORFR PR RPRPRPODOOODOODOOE R RFERFE OO OO O O
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N

.271798
.037117
.236200
.264956
.092677
.107357
.133916
.149410
.204504
.114147
.025642
.068623
.430708
.614578
.026665
.258747
.079200
.327560
.213525
.948680
.576497
.527408
.245779
.529979
.463596
.827132
.286675
.434558
.069909
.784704
.563124
.846596
.225062

[ | A | [ | |
ORFRPNNOORFRPRNREFONNMNONMNNRERORREO

FRPPRPORRPRRPROOOR

Zero-point correction=

Thermal correction to
Thermal correction to
Thermal correction to

Sum
Sum
Sum
Sum

of
of
of
of

DeltaG

(arenium ion,

electronic
electronic
electronic
electronic

(solv)

(LlH

©
®.©‘®

SCF Done:

Center
Number

Atomic
Number

and
and
and
and

3dbnB0O1

E (RB+HF-LYP)

Energy=
Enthalpy=

Gibbs Free Energy=
zero-point Energies=

thermal Energies=

thermal Enthalpies=
thermal Free Energies=

= -1616.51706405

.out, 3dbnB02.out)

Standard orientation:

Atomic
Type

(Hartree/Particle)

640248
610055
609110
702914

4.25

1 cycles

(Angstroms)

[y

O W o Joy U d WN

Oy OY OY OY O O O O O

O OO OO OOOo oo

S79

.412299 2.688116
.859494 -0.078010
.545175 -0.317197
.939447 -0.357721
.671669 -0.162030
.999171 0.075566
.604902 0.117948
.979590 -0.480764
.453027 -0.544734
.757797 -0.194110
.559683 0.230719
.086904 0.314234
.337808 -2.509406
.962127 -3.164225
.607434 -4.330365
.640249 -4.869493
.024538 -4.228420
.384809 -3.058407
.155055 -2.751566
.300399 -4.817296
.142564 -5.779308
.827949 -4.638284
.694771 -2.570616
.555789 -2.398040
.972388 -2.374371
.695235 -3.533249
.063919 -4.673980
.672176 -4.672046
.943554 -3.554188
.777475 -3.530166
.649914 -5.546356
.159096 -5.536646
.123537 -3.571218
0.543308

0.573502

0.574446

0.480642

-1615.

-1615.

-1615.

-1615.

(kcal/mol) =
A.U. after
Coordinates
X Y

.476291 0.012576
.744535 -1.199632
.659678 -1.177633
.348418 0.053672
.632697 1.268685
.783716 1.257548
.925776 -0.038843
.611001 -1.284390
.005570 -1.317178
.730054 -0.153226

0.025598
0.187242
-0.023214
0.011177
0.065469
-0.123413
-0.014098
0.120914
-0.014984
-0.231174
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065681
152640

.254359

196531
952806
415786

.508277

669217
775698
690769
484446
417494
477488
683535
772540
418752
797219
904598
711555
429423

.230895
.240045

112368
579648
307782
990672
063762
340435
321736
031206

.240490
.229717
.582350

541418
025402
453186
425959
515947

.169534
.308353
.819159
.179290
.034056
.781166
.797946
.709869
.572231
.551610

462420

.423128
.614140
.792917
.804238
.663952
.617966
.690284
.702785
.704725
.382950

|
o

.319198
.223800
.055004
.329728
.496330
.600054
.203396
.565709
.342181
.837506
.489232
.448158
.045699
.609747
.749747
.410220
.129291
.339873
.318882
.901819
.399534
.971217
.114750
.673769
.755049
.845006
.000755
.174081
.172023
.003926
.177255
.175104
.085546
.087552
.003043
.098186
-2.095995

0.399451

1.609030

1.988715

1.162184
-0.043877
-0.419521

2.252447

2.930024

1.454998
-0.695796
-1.364776
-0.460775
-0.424262
-0.662144
-1.011976
-1.171234
-0.898864
-0.583433
-1.189601
-1.505580
-1.043515
-3.005182

[ |
o O O oo

oOOoORFr NMNHFPr OO

[ [N | | [ |
NONNMNRHRPFPORPRRPRPORFRPREPPEPOORREREOO

Zero-point correction=

Thermal correction to
Thermal correction to
Thermal correction to

Sum of
Sum of
Sum of
Sum of

DeltaG

electronic
electronic
electronic
electronic

(solv)

and
and
and
and

Energy=

Enthalpy=

Gibbs Free Energy
zero-point Energi
thermal Energies=
thermal Enthalpie
thermal Free Ener

.074936 1.
.676033 1.
.543428 -2
.810505 -0.
.668350 1.
.448293 -2.
.772255 -3
.432461 -4.
.811199 -4.
.508114 -3.
.861747 -2.
.277226 -3.
.888315 -5.
.343642 -5.
.584259 -3.
.388488 -2.
.649914 -2.
.401550 -3.
.899139 -4.
.571595 -4.
.871708 -3
.043203 -2
.364887 -4.
.446944 -5.
.912097 -5.
.088843 -2.
.849928 0.
.571272 0.
.964502 0.
.665908 0.
.963858 -0
.565671 -0
.032929 0
.506290 0.
.751980 0.
.499572 -0.
.022424 -0.
.394432 2.
.107715 3
.817394 4
.820129 4
.112508 4
.410955 3
.323032 2
.584028 4
.368481 5
.887687 4
.639608 2
.559506 2.
.981685 2
.703767 3
.073320 4
.682627 4
.950272 3
.783320 3
.658659 5
.172696 5
.116517 3
.639292 -4

0

0

0
= 0

es=

s=
gies=

(kcal/mol)

S80

.553803
.584479
.585423
.491571

-1615
-1615
-1615
-1616

(Hartree/Particle)

.963261
.932586
.931641
.025493

-24.61



(CC bond forming TS, 3dbnTSA02.out, 3dbnTSA03.out)

$
+
SCF Done: E(RB+HF-LYP) = -1616.50340152 A.U. after 1 cycles
Standard orientation:
Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 6 0 -0.382696 1.389028 0.020494
2 6 0 -1.316070 0.316154 0.150471
3 6 0 -0.865058 -1.029061 0.000557
4 6 0 0.509261 -1.301102 -0.030292
5 6 0 1.451627 -0.237007 0.012820
6 6 0 1.015671 1.110394 -0.119088
7 6 0 -0.849718 2.758699 0.078322
8 6 0 -2.244079 3.041625 0.158371
9 6 0 -2.680070 4.365907 0.295923
10 6 0 -1.763187 5.406751 0.353872
11 6 0 -0.405423 5.145186 0.230759
12 6 0 0.078467 3.838215 0.061801
13 1 0 -3.733680 4.591244 0.412618
14 1 0 -2.107833 6.426705 0.493605
15 1 0 0.281177 5.981123 0.263567
16 6 0 -2.721864 0.614612 0.358501
17 6 0 -3.702961 -0.419328 0.657911
18 6 0 -5.089551 -0.129328 0.584671
19 6 0 -5.522949 1.118609 0.174766
20 6 0 -4.581577 2.140868 0.023542
21 6 0 -3.194274 1.935672 0.176327
22 1 0 -3.441021 -1.187331 1.374485
23 1 0 -5.801847 -0.896008 0.875691
24 1 0 -6.5794¢67 1.334346 0.052116
25 1 0 -4.941004 3.131314 -0.231722
26 6 0 -1.899138 -2.094245 -0.132048
27 6 0 -1.898212 -3.302282 0.528543
28 6 0 -3.029534 -4.195131 0.527848
29 6 0 -4.126030 -3.939770 -0.221574
30 6 0 -4.126822 -2.770981 -1.148497
31 6 0 -3.100652 -1.721810 -0.844902
32 1 0 -1.037613 -3.582385 1.122936
33 1 0 -2.983430 -5.077148 1.159518
34 1 0 -4.981666 -4.608113 -0.224476
35 1 0 -5.121727 -2.341619 -1.299435
36 1 0 -3.015364 -0.949871 -1.603432
37 6 0 0.988678 -2.720429 -0.125006
38 6 0 1.559925 -3.369447 0.980402
39 6 0 1.972462 -4.698610 0.885535
40 6 0 1.829363 -5.395590 -0.316887
41 6 0 1.270739 -4.755942 -1.424126
42 6 0 0.849407 -3.428326 -1.327342
43 1 0 1.687471 -2.828999 1.913929
44 1 0 2.411725 -5.187926 1.750230
45 1 0 2.156743 -6.428580 -0.390860
46 1 0 1.164229 -5.287955 -2.365400
47 1 0 0.416863 -2.933623 -2.193393
48 6 0 2.882506 -0.583552 0.289298
49 6 0 3.454547 -0.137209 1.491485
50 6 0 4.771865 -0.460752 1.815235
51 6 0 5.542938 -1.223530 0.936624
52 6 0 4.984518 -1.670008 -0.263148

S81



53 6 0 3.662379 -1.362527 -0.580669
54 1 0 2.862274 0.465842 2.174107
55 1 0 5.195902 -0.112558 2.752823
56 1 0 6.571384 -1.469382 1.184805
57 1 0 5.577812 -2.262684 -0.953651
58 1 0 3.239326 -1.714314 -1.516098
59 6 0 1.931338 2.232319 -0.403290
60 6 0 1.487149 3.570565 -0.223117
61 6 0 2.396499 4.629864 -0.434628
62 6 0 3.687654 4.403734 -0.874443
63 6 0 4.094780 3.095291 -1.156725
64 6 0 3.231534 2.039015 -0.925673
65 1 0 2.080511 5.654736 -0.286051
66 1 0 4.362015 5.239961 -1.033133
67 1 0 5.083156 2.900953 -1.562241
68 1 0 3.570619 1.045924 -1.172093
69 1 0 -3.837219 -3.142902 -2.154172
AR KA KK 1 imaginary frequencies (negative Signs) **x*#*x*
Zero-point correction= 0.554688 (Hartree/Particle)
Thermal correction to Energy= 0.584252
Thermal correction to Enthalpy= 0.585196
Thermal correction to Gibbs Free Energy= 0.494770
Sum of electronic and zero-point Energies= -1615.948713
Sum of electronic and thermal Energies= -1615.919150
Sum of electronic and thermal Enthalpies= -1615.918205
Sum of electronic and thermal Free Energies= -1616.008631
DeltaG (solv) (kcal/mol) = -22.80
(protonated product, 3dbnPRAOl.out, 3dbnPRAO2.out)
SCF Done: E(RB+HF-LYP) = -1616.52284432 A.U. after 1 cycles
Standard orientation:
Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 6 0 -0.075817 1.432859 -0.060530
2 6 0 -1.236941 0.581306 -0.042082
3 6 0 -1.082441 -0.852457 -0.095241
4 6 0 0.206713 -1.404593 -0.055849
5 6 0 1.348005 -0.555415 -0.075407
6 6 0 1.215009 0.861629 -0.212943
7 6 0 -0.217858 2.848700 0.164834
8 6 0 -1.504172 3.412144 0.400294
9 6 0 -1.610654 4.740619 0.825928
10 6 0 -0.470298 5.521542 0.986626
11 6 0 0.781770 5.004500 0.679564
12 6 0 0.935655 3.680968 0.237798
13 1 0 -2.576637 5.165644 1.076144
14 1 0 -0.560409 6.541360 1.347667
15 1 0 1.650339 5.640089 0.802031
16 6 0 -2.525831 1.157789 0.055109
17 6 0 -3.762778 0.292190 0.000001
18 6 0 -5.045563 1.000423 -0.243787
19 6 0 -5.125296 2.353744 -0.200507
20 6 0 -3.951080 3.119016 0.035248
21 6 0 -2.679731 2.569992 0.196998
22 1 0 -3.887754 -0.094735 1.037714
23 1 0 -5.937916 0.397294 -0.373658
24 1 0 -6.071459 2.867052 -0.339049

S82



25 1 0 -4.056317 4.198837 0.048636
26 6 0 -2.323680 -1.636872 -0.114341
27 6 0 -2.595531 -2.699909 0.684414
28 6 0 -3.933638 -3.264336 0.798036
29 6 0 -4.921062 -2.887378 -0.032740
30 6 0 -4.630084 -1.934471 -1.160831
31 6 0 -3.465929 -0.967038 -0.869039
32 1 0 -1.819657 -3.113625 1.317676
33 1 0 -4.109122 -4.002436 1.575339
34 1 0 -5.914490 -3.321203 0.042481
35 1 0 -5.528024 -1.389017 -1.469850
36 1 0 -3.102687 -0.591603 -1.833327
37 6 0 0.380112 -2.894129 0.006939
38 6 0 0.813161 -3.517750 1.185931
39 6 0 0.954576 -4.904624 1.242232
40 6 0 0.672232 -5.685416 0.119641
41 6 0 0.246084 -5.072093 -1.059964
42 6 0 0.097014 -3.686058 -1.114572
43 1 0 1.046132 -2.915158 2.059364
44 1 0 1.289739 -5.373773 2.162889
45 1 0 0.786500 -6.764660 0.162919
46 1 0 0.029083 -5.672187 -1.939183
47 1 0 -0.238899 -3.214067 -2.034400
48 6 0 2.688023 -1.174757 0.155751
49 6 0 3.419024 -0.796831 1.294262
50 6 0 4.658084 -1.375118 1.564970
51 6 0 5.196343 -2.321021 0.690716
52 6 0 4.481101 -2.696497 -0.448931
53 6 0 3.230374 -2.139849 -0.708670
54 1 0 3.010546 -0.051777 1.971090
55 1 0 5.204994 -1.081267 2.456245
56 1 0 6.166345 -2.764252 0.896282
57 1 0 4.894292 -3.430019 -1.135188
58 1 0 2.680342 -2.443943 -1.593027
59 6 0 2.345387 1.763289 -0.496159
60 6 0 2.217234 3.151225 -0.214978
61 6 0 3.306440 4.010907 -0.473013
62 6 0 4.479820 3.540802 -1.034130
63 6 0 4.580849 2.189147 -1.385931
64 6 0 3.533497 1.323352 -1.122643
65 1 0 3.215645 5.072338 -0.275318
66 1 0 5.299271 4.224910 -1.232963
67 1 0 5.474062 1.815465 -1.877393
68 1 0 3.631361 0.292622 -1.427924
69 1 0 -4.344034 -2.529069 -2.043223

Zero-point correction= 0.556564 (Hartree/Particle)
Thermal correction to Energy= 0.586153

Thermal correction to Enthalpy= 0.587097

Thermal correction to Gibbs Free Energy= 0.497017

Sum of electronic and zero-point Energies= -1615.966280

Sum of electronic and thermal Energies= -1615.936691

Sum of electronic and thermal Enthalpies= -1615.935747

Sum of electronic and thermal Free Energies= -1616.025827

DeltaG (solv) (kcal/mol) = -22.21

(dihydro intermediate, 3dbnDEAOl.out, 3dbnDEA02.out)

SCF Done: E(RB+HF-LYP) = -1616.17432310 A.U. after 1 cycles
Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)

S&3



Number Number Type X

1 6 0 -0.224586
2 6 0 -1.274678
3 6 0 -0.981197
4 6 0 0.356256
5 6 0 1.413690
6 6 0 1.133593
7 6 0 -0.536750
8 6 0 -1.881381
9 6 0 -2.123158
10 6 0 -1.081318
11 6 0 0.222656
12 6 0 0.514677
13 1 0 -3.131553
14 1 0 -1.287182
15 1 0 1.019578
16 6 0 -2.665839
17 6 0 -3.709541
18 6 0 -5.029035
19 6 0 -5.338395
20 6 0 -4.328389
21 6 0 -2.972574
22 1 0 -5.834370
23 1 0 -6.376454
24 1 0 -4.592745
25 6 0 -2.159708
26 6 0 -2.389588
27 6 0 -3.694670
28 6 0 -4.655847
29 6 0 -4.359725
30 6 0 -3.276631
31 1 0 -1.617786
32 1 0 -3.872411
33 1 0 -5.629426
34 1 0 -5.270436
35 1 0 -2.832980
36 6 0 0.651041
37 6 0 1.171234
38 6 0 1.429759
39 6 0 1.176786
40 6 0 0.660761
41 6 0 0.397029
42 1 0 1.377971
43 1 0 1.831477
44 1 0 1.381019
45 1 0 0.461148
46 1 0 -0.009732
47 6 0 2.812246
48 6 0 3.535765
49 6 0 4.827007
50 6 0 5.420904
51 6 0 4.710534
52 6 0 3.416881
53 1 0 3.079979
54 1 0 5.369314
55 1 0 6.427753
56 1 0 5.162324
57 1 0 2.869822
58 6 0 2.156892
59 6 0 1.856862
60 6 0 2.838030
61 6 0 4.075360
62 6 0 4.351273
63 6 0 3.406873
64 1 0 2.607354
65 1 0 4.807199
66 1 0 5.296752
67 1 0 3.634371
68 1 0 -3.989555

.406011
.458768
.926929
.356113
.414454
.973652
.794073
.189571
.485701
.382647
.022257
.744141
.793849
.371824
.739408
.907902
.004669
.422953
.738695
.638738
.247158
.260096
.057132
.663079
.819573
.776041
.418007
.238741
.452423
.369794
.037993
.035439
.711624
.020402
.192977
.821871
.356270
.722530
.578541
.058187
.693134
.694799
117217
.642305
.715768
.293361
.925123
.567654
.050952
.899526
.264869
.786387
.097824
.762939
.274912
.926941
.079361
.010735
.370330
.356582
.039764
.712312
.725976
.397937
.822516
.449734
.716978
.157241

-0

-0

0

-1

-1.
.548600
.839133
0.
-1.
-2.
0.
.264127
.379395
0.
-0.
-0.
2.
2.
0.
-1.
-1.
0.
.229106
1.
0.
-0.
-0.
1.

1
1

1
1

1

2

-1

-1.
.214320

-0

-1.
-1.
.363483

-1

-1.

.125539
-0.
-0.
-0.
-0.
.220235
.151029
.413425
.894202
.092225
.772053
.276651
.144679
.492038
.932163
.172180
.516410
-0.
-0.
.206723

0.
-0.
-0.

0.
-0.

0.

0.

0.
.209575

176441
137987
052786
104002

451591
076421

161089
700395
030603
442668
093813
832143
961885
041028

019341

145590
638650
011750
076455

306236
881991
992790
100440
309078
394663
724251
918063
081040

440292
504419
640731
847384
957124

.337224

0.
-1.
-1.
-0.
-0.
-0.
-0.
.287083

666904
374863
738419
458961
171868
408509
941376

054551

121826
753749

971670

S84



Zero-point correction= 0.544934 (Hartree/Particle)

Thermal correction to Energy= 0.574220

Thermal correction to Enthalpy= 0.575164

Thermal correction to Gibbs Free Energy= 0.485784

Sum of electronic and zero-point Energies= -1615.629390

Sum of electronic and thermal Energies= -1615.600104

Sum of electronic and thermal Enthalpies= -1615.599159

Sum of electronic and thermal Free Energies= -1615.688539

DeltaG (solv) (kcal/mol) = 2.33

(arenium ion, TdbnAOl.out, TdbnA02.out)

SCF Done: E(RB+HF-LYP) = -1616.53729991 A.U. after 1 cycles

Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 1.425043 -0.188985 -0.013777
2 6 0 0.840688 1.112791 0.091598
3 6 0 -0.558557 1.260028 -0.077918
4 6 0 -1.376391 0.109159 -0.022971
5 6 0 -0.809695 -1.184002 0.045002
6 6 0 0.593267 -1.346617 -0.137364
7 6 0 2.860255 -0.334579 0.019829
8 6 0 3.717639 0.812365 0.170841
9 6 0 5.123616 0.643109 0.223927
10 6 0 5.680676 -0.615490 0.165333
11 6 0 4.853008 -1.730068 0.017945
12 6 0 3.458994 -1.623840 -0.091522
13 1 0 5.777370 1.500165 0.329901
14 1 0 6.756037 -0.745276 0.231641
15 1 0 5.322736 -2.704502 -0.019328
16 6 0 1.729278 2.247262 0.380350
17 6 0 1.250198 3.472454 0.876173
18 6 0 2.038381 4.639192 1.074845
19 6 0 3.373128 4.588756 0.851969
20 6 0 4.021936 3.307077 0.494587
21 6 0 3.139857 2.100741 0.324307
22 1 0 0.205819 3.546490 1.143167
23 1 0 1.548570 5.550413 1.402002
24 1 0 4.006182 5.465358 0.957535
25 1 0 4.795912 3.112150 1.251881
26 6 0 -1.181678 2.595233 -0.363096
27 6 0 -2.121306 3.193911 0.493282
28 6 0 -2.665823 4.441081 0.188585
29 6 0 -2.291208 5.109493 -0.979968
30 6 0 -1.366882 4.520924 -1.843849
31 6 0 -0.813689 3.276560 -1.536312
32 1 0 -2.428134 2.680953 1.398764
33 1 0 -3.390810 4.888087 0.862853
34 1 0 -2.723373 6.077005 -1.218172
35 1 0 -1.080074 5.024729 -2.762696
36 1 0 -0.100294 2.819193 -2.216944
37 6 0 -2.869935 0.272495 -0.031578
38 6 0 -3.614453 0.108787 1.144841
39 6 0 -4.999420 0.275205 1.134759
40 6 0 -5.658813 0.601720 -0.051775
41 6 0 -4.925338 0.761884 -1.228558
42 6 0 -3.539311 0.601516 -1.218150
43 1 0 -3.108904 -0.159893 2.068332
44 1 0 -5.563263 0.145047 2.054228
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727745
012693
734554
.340303
029513
093891
493941
816815
743530
726765
610569
325761
121404
.224004
638443
788070
040683
113539
945011
733575
176358
064030
757982
632000
458871

.554609
.585285
.586230
.492209
-1615
-1615
-1615
-1616

after

tes (An

148395
181740
.271832
027280
.301844
.399434
.241249
.978313
.052235
.356521
.618635
.587747
.870809
.177851

-0.059674
-2.156990
-2.135965

0.391606

1.589558

1.979827

1.172748
-0.022398
-0.406801

2.219040

2.913861

1.472912
-0.657011
-1.336156
-0.473952
-0.387850
-0.683591
-1.103813
-1.278436
-0.972566
-0.616718
-1.327681
-1.661525
-1.139067
-0.432205

(Hartree/Particle)

.982690
.952015
.951070
.045091

-21.99

1 cycles

gstroms)

0.000473

0.073848
-0.030402
-0.021979

0.003486
-0.120290

0.081775
.178570
.301696
.360394
.247140
.073140
.378311
.485969

45 1 0 -6.737675 0.
46 1 0 -5.430685 1.
47 1 0 -2.972880 0.
48 6 0 -1.698598 -2
49 6 0 -1.451993 -3.
50 6 0 -2.264635 -4.
51 6 0 -3.330352 -4.
52 6 0 -3.583177 -3.
53 6 0 -2.780885 -2.
54 1 0 -0.619555 -2.
55 1 0 -2.062493 -4.
56 1 0 -3.961050 -5.
57 1 0 -4.410557 -4.
58 1 0 -2.989855 -2
59 6 0 1.218083 -2.
60 6 0 2.628099 -2.
61 6 0 3.209576 -4.
62 6 0 2.446237 -5.
63 6 0 1.068000 -4.
64 6 0 0.474363 -3.
65 1 0 4.281917 -4.
66 1 0 2.920970 -6.
67 1 0 0.458640 -5.
68 1 0 -0.585653 -3.
69 1 0 4.602007 3.
Zero-point correction= 0
Thermal correction to Energy= 0
Thermal correction to Enthalpy= 0
Thermal correction to Gibbs Free Energy= 0
Sum of electronic and zero-point Energies=
Sum of electronic and thermal Energies=
Sum of electronic and thermal Enthalpies=
Sum of electronic and thermal Free Energies=
DeltaG (solv) (kcal/mol)
(CC bond forming TS, CCdbnBOl.out, CCdbnB02.out)
B A #
+
SCF Done: E(RB+HF-LYP) = -1616.51641522 A.U.
Standard orientation:
Center Atomic Atomic Coordina
Number Number Type X
1 6 0 -0.850992 1.
2 6 0 -1.337266 -0.
3 6 0 -0.427050 -1
4 6 0 0.959240 -1.
5 6 0 1.452874 0
6 6 0 0.558327 1
7 6 0 -1.791995 2
8 6 0 -3.193960 1
9 6 0 -4.094314 3
10 6 0 -3.629594 4
11 6 0 -2.268385 4
12 6 0 -1.333125 3
13 1 0 -5.159488 2
14 1 0 -4.328470 5
15 1 0 -1.943068 5
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rFRErrrFFOOCOOHODODOVDHEFHEFHEFRERPRPRPOODOODOOORFRRRPRPEREFEFEFODOOODOORFREFEFREREFRERPODOODOOORERERRE O O O O OO
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-2.763172 -0
-3.245620 -1
-4.673146 -2
-5.554931 -1
-5.156453 0
-3.668262 0
-2.811421 -2
-5.006562 -3
-6.620005 -1
-5.619518 0
-0.992144 -2
-0.539432 -3
-1.196428 -4
-2.327995 -5
-2.806561 -4
-2.212730 -2
0.323034 -3
-0.824891 -5
-2.794786 -6
-3.660786 -4
-2.394023 -2
1.914403 -2
2.701497 -2
3.554896 -3
3.644811 -4
2.875943 -4
2.013712 -2
2.647873 -1
4.155571 -3
4.315864 -5
2.948297 -4
1.420643 -2
2.920891 0
3.327433 1
4.681848 1
5.650670 0
5.256722 0
3.903466 0
2.576844 1
4.978694 1
6.705327 0
6.004074 -0
3.608073 -0
0.992931 2
0.077897 3
0.529235 5
1.818137 5
2.690426 4
2.281104 3
-0.148727 6
2.132615 6
3.686954 4
2.971714 2
-5.621268 0

.419708
.800298
.077310
.073242
.361603
.614877
.319903
.106732
.291275
.824755
.632110
.735133
.960199
.155804
.093750
.793976
.635278
.789504
.133500
.213072
.096784
.181917
.552604
.652685
.390904
.022580
.927449
.974087
.929733
L242777
.583796
.640713
.487174
.068435
.233309
.825683
.244747
.069427
.396517
.683201
.958140
.075195
.382504
.785029
.860676
.183472
.460211
.401641
.097668
.015015
.489283
.593956
.305909
.882255

.230131
.452717
.290394
.179992
.203609
.191396
.305194
.371894
.150177
.089596
.134725
.605500

0.531500
-0.290794
-1.021322
-0.896148

1.250749

1.127482
-0.351911
-1.681493
-1.708863
-0.098969

1.002529

0.923409
-0.259940
-1.364443
-1.282907

1.920028

1.785134
-0.321405
-2.291876
-2.147845

0.253220

1.464046

1.754683

0.836411
-0.371004
-0.658041

2.178092

2.697945

1.059916
-1.091630
-1.599968
-0.379547
-0.202610
-0.397960
-0.816266
-1.090241
-0.875255
-0.252807
-0.962650
-1.476261
-1.114594
-0.647483

OO OO OOOOOoOOo

* Kk kK Kk Kk

1 imaginary frequencies

Zero-point correction=
Thermal correction to
Thermal correction to
Thermal correction to

Sum of
Sum of
Sum of
Sum of

DeltaG

electronic
electronic
electronic
electronic

(solv)

and
and
and
and

(protonated product,

Energy=
Enthalpy=

Gibbs Free Energy=

(negative Signs)

o O O o

zero-point Energies=
thermal Energies=
thermal Enthalpies=
thermal Free Energies=

APdbnAOl.out,

(kcal/mol)

APdbnA02.out)
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.555407
.584882
.585826
.495806
-1615
-1615
-1615
-1616

(Hartree/Particle)

.961009
.931534
.930589
.020609

-23.70



SCF Done:

E (RB+HF-LYP)

= -1616.52787595

Standard orientation:

1 cycles

Center
Number

Atomic
Number

Atomic
Type

(Angstroms)

O J oUW N

QOO OO s DD DD DD DD WWWWWwwwwwwhNhhNDNDNNNMDNDNNMNNNNRERRERERRERERERRRE
OO WNEHFPFOWO-JO U WNEOWOW-JOUd WNE OWOWJIOUDd WNE OWOWLWJoU & W P O

PP ODOOODOODOOFR, R RPRPRPRPRPRPOOCOOOOOTOOORERPEPRERRPRPRPRPOODOODODOOTOOORE PR RO FE OO0 OO OOy OOy O) OY O)

OO OO OO ODODODODODOODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODOOOOOOoOo

AN WO WNRE WS BN WSWN

S88

A.U. after
Coordinates
X Y
.947041 1.064747
.368067 -0.291343
.379596 -1.347157
.010163 -0.993544
.412198 0.350432
.442287 1.389706
.919910 2.111643
.288529 1.780350
.212840 2.814728
.799908 4.134467
.470613 4.463514
.523197 3.478544
.252737 2.581708
.513061 4.918472
.181695 5.506718
.764224 -0.598450
.168365 -2.064737
.640669 -2.303209
.541187 -1.329594
.179909 0.098075
.700533 0.401640
.906354 -2.441344
.969817 -3.329287
.601284 -1.560352
.541100 0.384486
.850451 -2.697190
.174900 -3.866019
.716460 -5.119671
.964553 -5.336912
.701486 -4.263119
.244176 -2.864198
.760294 -3.789648
.172542 -5.980013
.310666 -6.349624
.662647 -4.389883
.312358 -2.331444
.077759 -2.046527
.772751 -2.351091
. 754748 -3.342288
.063108 -4.031965
.386198 -3.723570
.397997 -2.738478
.544371 -1.810042
.283595 -3.570878
.831786 -4.799240
.628694 -4.247301
.873367 -2.5014¢67
.854709 0.672043
.171653 1.343913
.496891 1.643599
.525545 1.282160
.220769 0.614730
.897862 0.306838
.375212 1.634525
.722996 2.161119
.557106 1.518023

.037488
.014024
.046109
.022311
.000869
.182121
.112805
.335060
.597138
.652223
.390647
.088041
.788990
.887442
.426192
.187578
.266310
.074065
.182213
.444162
.322336
.270957
.058273
.106231
.445145
.177148
.251109
.059500
.607720
.969264
.728496
.782586
.440893
.787262
.457063
.690552
.033517
.213189
.217107
.041881
.139658
.143878
.126708
.137979
.045955
.060069
.066078
.272650
.462804
.780778
.910131
.278303
.592490
.142789
.708772
.154959



57 1 0 6.014673 0.330992 -0.963392
58 1 0 3.673964 -0.210590 -1.519982
59 6 0 0.794800 2.770731 -0.514663
60 6 0 -0.164131 3.809916 -0.327796
61 6 0 0.200190 5.138551 -0.627867
62 6 0 1.445193 5.450322 -1.144418
63 6 0 2.362271 4.424200 -1.408085
64 6 0 2.040568 3.117298 -1.096784
65 1 0 -0.516819 5.939262 -0.495023
66 1 0 1.692841 6.482375 -1.374440
67 1 0 3.321950 4.648017 -1.863598
68 1 0 2.756304 2.345631 -1.330204
69 1 0 -5.737570 0.741281 -0.250215
Zero-point correction= 0.557142 (Hartree/Particle)
Thermal correction to Energy= 0.586700
Thermal correction to Enthalpy= 0.587644
Thermal correction to Gibbs Free Energy= 0.497214
Sum of electronic and zero-point Energies= -1615.970734
Sum of electronic and thermal Energies= -1615.941176
Sum of electronic and thermal Enthalpies= -1615.940232
Sum of electronic and thermal Free Energies= -1616.030662
DeltaG (solv) (kcal/mol) = -22.56
(dihydro intermediate, DdbnAOl.out, DdbnA02.out)
SCF Done: E(RB+HF-LYP) = -1616.17447389 A.U. after 1 cycles
Standard orientation:
Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 6 0 -0.860977 1.099137 -0.112203
2 6 0 -1.311079 -0.243250 -0.004290
3 6 0 -0.407464 -1.314261 -0.228097
4 6 0 0.978152 -1.043549 -0.148495
5 6 0 1.444038 0.293756 -0.088293
6 6 0 0.531012 1.376524 -0.256777
7 6 0 -1.831214 2.159041 -0.023164
8 6 0 -3.205625 1.845725 0.224427
9 6 0 -4.136253 2.896542 0.318971
10 6 0 -3.730065 4.217992 0.202708
11 6 0 -2.392323 4.525270 -0.024339
12 6 0 -1.426016 3.517352 -0.154946
13 1 0 -5.182757 2.680405 0.499569
14 1 0 -4.458759 5.019283 0.291473
15 1 0 -2.111579 5.568631 -0.101068
16 6 0 -2.678935 -0.526863 0.354575
17 6 0 -2.954631 -1.953513 0.802033
18 6 0 -4.399586 -2.211806 1.123899
19 6 0 -5.328719 -1.258084 1.128797
20 6 0 -5.046493 0.181370 0.814970
21 6 0 -3.607225 0.471303 0.444043
22 1 0 -2.391417 -2.071928 1.749331
23 1 0 -4.666528 -3.225284 1.413864
24 1 0 -6.354993 -1.501598 1.398678
25 1 0 -5.338105 0.794989 1.682193
26 6 0 -0.999726 -2.627631 -0.598522
27 6 0 -0.377740 -3.502857 -1.504565
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28 6 0 -1.009981 -4.666089 -1.937911
29 6 0 -2.294395 -4.968586 -1.491686
30 6 0 -2.940011 -4.095002 -0.615429
31 6 0 -2.308941 -2.935059 -0.165968
32 1 0 0.602205 -3.264358 -1.894586
33 1 0 -0.501073 -5.324303 -2.637041
34 1 0 -2.800377 -5.867894 -1.832743
35 1 0 -3.952764 -4.316073 -0.295588
36 6 0 1.937267 -2.185710 0.043385
37 6 0 1.944188 -2.867557 1.268683
38 6 0 2.816783 -3.933165 1.492995
39 6 0 3.694784 -4.343880 0.489779
40 6 0 3.693665 -3.680042 -0.738306
41 6 0 2.826112 -2.609880 -0.955559
42 1 0 1.260226 -2.553644 2.052318
43 1 0 2.807068 -4.443694 2.452484
44 1 0 4.372401 -5.175939 0.661445
45 1 0 4.368471 -3.995504 -1.529939
46 1 0 2.820826 -2.110726 -1.920967
47 6 0 2.856659 0.542943 0.365142
48 6 0 3.042225 1.076772 1.650491
49 6 0 4.321127 1.309431 2.156950
50 6 0 5.445185 1.017415 1.383943
51 6 0 5.277020 0.491419 0.101971
52 6 0 3.997282 0.253872 -0.399387
53 1 0 2.170596 1.309592 2.255753
54 1 0 4.436813 1.720269 3.156583
55 1 0 6.442684 1.199184 1.775006
56 1 0 6.144327 0.264982 -0.512858
57 1 0 3.883751 -0.134791 -1.405513
58 6 0 0.929904 2.762808 -0.554706
59 6 0 -0.028335 3.814047 -0.476291
60 6 0 0.379533 5.133307 -0.773636
61 6 0 1.670116 5.430456 -1.170982
62 6 0 2.597010 4.391875 -1.313584
63 6 0 2.225761 3.092603 -1.017097
64 1 0 -0.337801 5.943153 -0.717948
65 1 0 1.947848 6.456716 -1.395653
66 1 0 3.604324 4.595225 -1.666641
67 1 0 2.953817 2.310797 -1.162288
68 1 0 -5.711736 0.517454 0.002929

Zero-point correction= 0.544942 (Hartree/Particle)
Thermal correction to Energy= 0.574249

Thermal correction to Enthalpy= 0.575193

Thermal correction to Gibbs Free Energy= 0.485132

Sum of electronic and zero-point Energies= -1615.629532

Sum of electronic and thermal Energies= -1615.600225

Sum of electronic and thermal Enthalpies= -1615.599281

Sum of electronic and thermal Free Energies= -1615.689341

DeltaG (solv) (kcal/mol) = 1.92

(bezenoid intermediate with three new CC bonds, tbperAOl.out, tbperA02.out)

SCF Done: E(RB+HF-LYP) = -1615.01196997 A.U. after 1 cycles

Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
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.256204
.255892
.034872
.185658
.185355
.035499
.513159
.740837
.919782
.903698
.723944
.525797
.847949
.816255
.741264
.512537
.524558
.722444
.902521
.919194
.740530
.739305
.814869
.847608
.107236
.951635
.879690
.272589
.354182
.312487
.843467
.718898
.338205
.270255
.513808
.470334
.698151
.996930
.057252
.826633
.247767
.423889
.955049
.279921
.094418
.513217
.825689
.056046
.995815
.697394
.469839
.093401
.278441
.953730
.423210
.247553
.108527
.314078
.356424
.275187
.877381
.949963
.272734
.341304
.716318
.841998

I A O F A I B B | |
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.714768
.715286
.438294
.704283
.704828
.438314
.422691
.708385
.374165
.729975
.453988
.831420
.820402
.227447
.514955
.423768
.832504
.455602
.732110
.376305
.710004
.516576
.229986
.822953
.904702
.672461
.050048
.728737
.999188
.591723
.182775
.593729
.810504
.527778
.400137
.367397
.011403
.693281
.725367
.085523
.836389
.977568
.192817
.250557
.120273
.401226
.086826
.727164
.695356
.013252
.368755
.121355
.252519
.195274
.979622
.837569
.904695
.591176
.998620
.728658
.050489
.672936
.526789
.810393
.594547
.183661

.013993
.013959
.095608
.032521
.032543
.095663
.137539
.168950
.531114
.834499
717767
.334497
.619209
.151262

0.937235
-0.137535
-0.334484
-0.717712
-0.834406
-0.531026
-0.168905
-0.937176
-1.151135
-0.619090

0.277982
.817682
.938520
.528632
.070533
.035755
.172284
.363609
.607963
.164863
.082135
.944146
.795605
.386096
.417350
.265099
.864645
.604024
.502361
.342614
-2.067376

0.082149

1.265083

1.417371

0.386190
-0.795472
-0.944050

2.067303

2.342606

0.502485
-1.603829
-1.864514
-0.278052

0.035719
-0.070585
-0.528740
-0.938672
-0.817818

0.164836
-0.608088
-1.363813
-1.172466
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Zero-point correction=
Thermal correction to Energy=
Thermal correction to Enthalpy=
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.522639
.551260
.552204

(Hartree/Particle)



Thermal correction to Gibbs Free Energy= 0.464056
Sum of electronic and zero-point Energies= -1614.489331
Sum of electronic and thermal Energies= -1614.460710
Sum of electronic and thermal Enthalpies= -1614.459766
Sum of electronic and thermal Free Energies= -1614.547914
DeltaG (solv) (kcal/mol) = 2.23
(arenium ion, 3tbperAOl.out, 3tbperA02.out)
H
H
SCF Done: E(RB+HF-LYP) = -1615.34431648 A.U. after 1 cycles
Standard orientation:
Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 6 0 1.352002 -0.586564 -0.016272
2 6 0 1.191661 0.832913 0.027626
3 6 0 -0.100417 1.403859 0.137834
4 6 0 -1.229393 0.541864 0.044908
5 6 0 -1.082672 -0.860303 -0.008044
6 6 0 0.216552 -1.446425 -0.079982
7 6 0 2.683967 -1.141908 0.090023
8 6 0 3.820312 -0.285863 0.079145
9 6 0 5.083799 -0.816192 0.371808
10 6 0 5.236786 -2.168058 0.653035
11 6 0 4.142968 -3.022558 0.591655
12 6 0 2.862559 -2.540633 0.280150
13 1 0 5.948284 -0.164345 0.422069
14 1 0 6.215776 -2.560986 0.910637
15 1 0 4.298832 -4.075502 0.791142
16 6 0 2.344142 1.694000 -0.130916
17 6 0 2.176358 3.099180 -0.287158
18 6 0 3.275624 3.874640 -0.681637
19 6 0 4.529474 3.299013 -0.855680
20 6 0 4.719311 1.946982 -0.598513
21 6 0 3.643458 1.130158 -0.220501
22 1 0 3.161036 4.937152 -0.861410
23 1 0 5.365331 3.911596 -1.179927
24 1 0 5.705672 1.517540 -0.731209
25 6 0 -0.205284 2.845770 0.396370
26 6 0 -1.328699 3.433926 1.033516
27 6 0 -1.433736 4.803150 1.221820
28 6 0 -0.404848 5.642708 0.780336
29 6 0 0.745615 5.086384 0.243791
30 6 0 0.890740 3.693607 0.074618
31 1 0 -2.099803 2.802005 1.450972
32 1 0 -2.296660 5.215002 1.737359
33 1 0 -0.477367 6.718444 0.909822
34 1 0 1.569937 5.745413 -0.001245
35 6 0 -2.590264 1.125299 -0.158536
36 6 0 -3.722608 0.747412 0.610496
37 6 0 -5.031645 1.239813 0.367401
38 6 0 -5.247329 2.154977 -0.620606
39 6 0 -4.123758 2.628350 -1.456471
40 6 0 -2.798633 2.043624 -1.166853
41 1 0 -3.577226 0.086166 1.457143
42 1 0 -5.845976 0.895292 0.996734
43 1 0 -6.236875 2.562947 -0.805893
44 1 0 -4.048726 3.731007 -1.385997
45 1 0 -1.967349 2.356101 -1.791361
46 6 0 -2.323067 -1.696125 0.119845
47 6 0 -2.535752 -2.422414 1.305847
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.184046
.243728
.530060
.753565
.393826
.739945
.847728
.579375
.218103
.891987
.434546
.832812
.684080
.144456
.779272
.261006
.755031
.786960
.394460
.486394

1.477149
0.464551
-0.717450
-0.884694
2.087677
2.399035
0.596731
-1.514159
-1.817222
-0.254363
0.045880
-0.010888
-0.423345
-0.841276
-0.760299
0.232058
-0.465374
-1.243274
-1.132314
-2.527897

Zero-point correction=

Thermal correction to
Thermal correction to
Thermal correction to

Sum of
Sum of
Sum of
Sum of

DeltaG

electronic
electronic
electronic
electronic

(solv)

and
and
and
and

(CC bond forming TS,

SCF Done:

%

+

E (RB+HF-LYP)

Energy=
Enthalpy=

Gibbs Free Energy=
zero-point Energies=

thermal Energies=

thermal Enthalpies=
thermal Free Energies=

3tbpTSAO2.out,

= -1615.33392102

.689882 -3
.653948 -3
.457866 -2
.307672 -1
.782218 -2
.835203 -3
.546815 -3
.194869 -2
.150526 -1
.448839 -2
.730629 -3
.912548 -4
.903198 -5
.318000 -5
.531016 -3
.877151 -5
.078443 -6
.095809 -5
.466922 -3
.362446 2
0

0

0

0

(kcal/mol)

3tbpTSAO03.out)

Standard orientation:

A.U.

.533000
.562165
.563109
.474216
-1614
-1614
-1614
-1614

after

(Hartree/Particle)

.811317
.782151
.781207
.870101

-26.61

1 cycles

Center
Number

Atomic
Number

Atomic
Type

Coordinates (An

gstroms)
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.434012
.372972
.973132
.246485
.214651
.150379
.793561
.073371
.352940
.350855
.107726
.846918
.567004
.327916
.910376
.673930
.370157
.043083
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.422366
.378133
.939781
.464113
.401510
.964886
.879679
.268141
.673954
.736698
.385601
.064935
.724414
.063090
.320490
.787200
.725917
.071889

0.009693
0.037554
0.113936
0.084330
0.039495
0.133426
0.190958
0
0
0
0
0
0
1

.321094
.721211
.964807
.752803
.331396
.881178
.307943
0.927622
-0.054189
-0.292741
-0.507959
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0 1.280511 5
0 2.298972 4
0 2.019669 3
0 -0.816554 5
0 1.518089 6
0 3.323930 4
0 -2.029326 1
0 -3.395005 1
0 -4.436929 2
0 -4.172855 3
0 -2.842524 4
0 -1.755506 3
0 -3.554465 0
0 -5.438238 2
0 -4.970584 4
0 -2.651037 5
0 -2.680823 -0.
0 -3.214554 -1.
0 -4.631848 -1.
0 -5.516982 -1.
0 -5.021075 -0.
0 -3.592198 -0.
0 -2.549542 -2.
0 -4.974971 -2.
0 -6.587314 -1
0 -5.686494 0
0 -3.197167 0.
0 -0.578627 -2.
0 -0.195504 -3.
0 -0.559454 -4.
0 -1.303392 -5.
0 -1.686869 -4.
0 -1.334486 -3.
0 0.395419 -3.
0 -0.256132 -5.
0 -1.578953 -6.
0 -2.259235 -5
0 -1.628166 -2.
0 2.279009 -1.
0 3.600438 -1.
0 4.671502 -2.
0 4.480615 -3.
0 3.200993 -3.
0 2.129245 -3.
0 5.680381 -2.
0 5.326883 -4
0 3.045177 -4.
0 1.164144 -3.
0 -5.043394 -1.

.494708
.589856
.234386
.810433
.539154
.941640
.932234
.605748
.541872
.753336
.119358
.266952
.929979
.304487
.455177
.108137
869725
775454
977221
356021
527917
094398
330179
634075
.503945
.305779
402697
855741
627573
971354
567705
810055
462212
172289
554215
616163
.268163
880074
872937
449900
352043
612395
993413
139298
042512
.280001
951221
447986
165696

-0.472089
-0.197665
0.026990
-0.682861
-0.649176
-0.186695
0.183851
0.561876
0.346630
-0.265980
-0.493868
-0.218129
1.392734
0.694488
-0.487233
-0.894340
0.128879
1.019649
1.171355
0.357168
-0.780282
-0.670661
1.671375
1.964944
0.464228
-1.023988
-1.551146
0.014293
1.122590
1.211905
0.190911
-0.917416
-1.000561
1.912642
2.076984
0.257185
-1.719253
-1.870352
-0.384714
-0.058036
-0.230381
-0.767069
-1.188940
-1.001117
0.013570
-0.899453
-1.676198
-1.369653
-1.689517

* Kk Kk Kk Kk

*

1 imaginary frequencies (negative Signs)

Zero-point correction=
Thermal correction to
Thermal correction to
Thermal correction to

Sum
Sum
Sum
Sum

Delta

of
of
of
of

G

electronic
electronic
electronic
electronic

(solv)

and
and
and
and

(protonated product,

0.

Energy= 0
Enthalpy= 0
Gibbs Free Energy= 0
zero-point Energies=
thermal Energies=
thermal Enthalpies=
thermal Free Energies=

(kcal/mol)

3tbpPRAOl.out, 3tbpPRAOl.out)
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* Kk Kk Kk Kk Kk

533626

.561824
.562768
.476554

-1l614.
-1614.
-1614.
-1614.

(Hartree/Particle)

800295
772097
771153
857367

-24.56



SCF Done:

E (RB+HF-LYP)

= -1615.35407682

Standard orientation:

1 cycles

Center
Number

Atomic
Number

Atomic
Type

(Angstroms)
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A.U. after
Coordinates
X Y
.362990 0.599186
.199676 1.409270
.094608 0.788309
.185923 -0.649986
.040875 -1.441052
.246026 -0.819023
.660159 1.207354
.766796 2.602750
.013285 3.132638
.134477 2.320228
.048200 0.970225
.829782 0.398354
.111043 4.182534
.083430 2.741825
.9406061 0.360334
.312358 2.839210
.850749 3.655089
.729093 5.043779
.516988 5.631880
.655655 4.846003
.583568 3.445411
.603685 5.683056
.597338 6.711884
.611393 5.337165
.256725 1.585161
.637420 0.966028
.739700 1.827051
.551901 3.145990
.269216 3.725260
.144689 3.006771
.877606 0.852769
.726328 1.384701
.368230 3.777456
.168959 4.786955
.551440 -1.173831
.952692 -1.950229
.363485 -2.210807
.310654 -1.862697
.914241 -1.280745
.589112 -0.494254
.218855 -2.348481
.625369 -2.692997
.361023 -2.065809
.721523 -0.679807
.212693 -0.421094
.177760 -2.918133
.408042 -3.508690
.267111 -4.876444
.453439 -5.674034
.038785 -5.095485
.908252 -3.727418
.976839 -2.894445
.723438 -5.317615
.558198 -6.739412
.598351 -5.710334
.364245 -3.284140

.047245
.026985
.076119
.025336
.028242
.207196
141426
.397479
.769698
.865226
.543594
.152211
.017389
.181826
.614033
.055513
.066545
.043106
.238780
.344811
.270369
.000291
.313824
.478726
.154249
.127275
.631271
.880225
.674600
.277621
.954290
.718956
.216061
.872824
.202729
.234885
.501521
.614113
.718127
.677929
.928120
.439002
.803950
.149575
.705579
.187907
.317257
.556831
.666765
.462234
.695837
.010157
.438395
.850035
.161559
.577062



57 6 0 2.453918 -1.567239 -0.546549
58 6 0 3.733665 -0.980205 -0.316794
59 6 0 4.890586 -1.723216 -0.627845
60 6 0 4.811876 -2.983618 -1.193737
61 6 0 3.557964 -3.532658 -1.495727
62 6 0 2.407872 -2.837711 -1.175375
63 1 0 5.869970 -1.289097 -0.468333
64 1 0 5.721373 -3.526432 -1.433671
65 1 0 3.484836 -4.496501 -1.989897
66 1 0 1.456044 -3.269922 -1.441726
67 1 0 -4.772693 -2.113437 -1.425767

Zero-point correction= 0.535469 (Hartree/Particle)
Thermal correction to Energy= 0.563816
Thermal correction to Enthalpy= 0.564760
Thermal correction to Gibbs Free Energy= 0.478123
Sum of electronic and zero-point Energies= -1614.818608
Sum of electronic and thermal Energies= -1614.790261
Sum of electronic and thermal Enthalpies= -1614.789317
Sum of electronic and thermal Free Energies= -1614.875954
DeltaG (solv) (kcal/mol) = -23.43

(dihydro intermediate, 3tbpDEAOl.out, 3tbpDEA02.out)

SCF Done: E(RB+HF-LYP) = -1615.00303880 A.U. after 1 cycles

Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z

1 6 0 1.300224 0.699659 -0.097119
2 6 0 0.054127 1.397869 -0.098489
3 6 0 -1.150354 0.670423 -0.200075
4 6 0 -1.114589 -0.744714 -0.053920
5 6 0 0.102757 -1.438714 -0.046682
6 6 0 1.326358 -0.718167 -0.208531
7 6 0 2.529763 1.438677 0.091287
8 6 0 2.493029 2.843972 0.323722
9 6 0 3.680572 3.502612 0.676610
10 6 0 4.881683 2.813067 0.781211
11 6 0 4.933231 1.455075 0.495554
12 6 0 3.777955 0.752586 0.124247
13 1 0 3.670751 4.561438 0.905532
14 1 0 5.783436 3.339021 1.082533
15 1 0 5.882148 0.938365 0.579876
16 6 0 0.015181 2.837257 0.021684
17 6 0 -1.233166 3.528150 -0.022150
18 6 0 -1.233764 4.926782 0.094428
19 6 0 -0.049780 5.635197 0.245612
20 6 0 1.164597 4.963831 0.308010
21 6 0 1.223259 3.566066 0.216167
22 1 0 -2.164819 5.479152 0.059321
23 1 0 -0.073077 6.719159 0.317188
24 1 0 2.072694 5.544433 0.416896
25 6 0 -2.428959 1.365258 -0.315250
26 6 0 -3.625917 0.635131 -0.571889
27 6 0 -4.838170 1.301996 -0.634638
28 6 0 -4.893199 2.693654 -0.471380
29 6 0 -3.733123 3.417175 -0.276608
30 6 0 -2.476490 2.776209 -0.202934
31 1 0 -5.757126 0.754458 -0.814628
32 1 0 -5.850846 3.205670 -0.513106
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33 1 0 -3.805250 4.493875 -0.181019
34 6 0 -2.442545 -1.370912 0.136977
35 6 0 -2.815583 -2.098134 1.210748
36 6 0 -4.215635 -2.436847 1.453565
37 6 0 -5.155752 -2.222354 0.518674
38 6 0 -4.755977 -1.729994 -0.848532
39 6 0 -3.480104 -0.860410 -0.844475
40 1 0 -2.078311 -2.388565 1.953382
41 1 0 -4.478945 -2.851136 2.423803
42 1 0 -6.199159 -2.465141 0.704749
43 1 0 -5.581717 -1.211473 -1.347308
44 1 0 -3.047383 -0.934526 -1.854845
45 6 0 0.080213 -2.912413 0.222983
46 6 0 0.711114 -3.422952 1.367446
47 6 0 0.678508 -4.788409 1.652974
48 6 0 0.017932 -5.669722 0.795728
49 6 0 -0.614779 -5.173938 -0.346560
50 6 0 -0.588872 -3.808293 -0.625670
51 1 0 1.232501 -2.741540 2.033957
52 1 0 1.171596 -5.162912 2.546299
53 1 0 -0.004524 -6.733791 1.015304
54 1 0 -1.131574 -5.851742 -1.021112
55 1 0 -1.081789 -3.429318 -1.516696
56 6 0 2.616398 -1.362997 -0.503949
57 6 0 3.825917 -0.646936 -0.294765
58 6 0 5.056049 -1.277528 -0.583275
59 6 0 5.113873 -2.560281 -1.097445
60 6 0 3.922595 -3.242568 -1.372194
61 6 0 2.705302 -2.649486 -1.085387
62 1 0 5.983211 -0.733662 -0.444349
63 1 0 6.075638 -3.015142 -1.318612
64 1 0 3.945206 -4.230150 -1.824722
65 1 0 1.802793 -3.184759 -1.339106
66 1 0 -4.548735 -2.610972 -1.477607

Zero-point correction= 0.523938 (Hartree/Particle)

Thermal correction to Energy= 0.551938

Thermal correction to Enthalpy= 0.552882

Thermal correction to Gibbs Free Energy= 0.466977

Sum of electronic and zero-point Energies= -1614.479101

Sum of electronic and thermal Energies= -1614.451101

Sum of electronic and thermal Enthalpies= -1614.450156

Sum of electronic and thermal Free Energies= -1614.536061

DeltaG (solv) (kcal/mol) = 0.37

(arenium ion, TtbperAOl.out, TtbperAOl.out)

SCF Done: E(RB+HF-LYP) = -1615.36587044 A.U. after 1 cycles

Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 1.403763 -0.430941 -0.022878
2 6 0 1.053090 0.954399 0.003939
3 6 0 -0.310741 1.352549 0.054284
4 6 0 -1.320147 0.353576 0.017194
5 6 0 -0.974415 -1.012694 -0.051167
6 6 0 0.390115 -1.424306 -0.137465
7 6 0 2.787641 -0.814985 0.150569
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PR PODCODOOMOOVRE,RHFRE PR RPOOODOOOOODOOR, PR RPRPRPOODOOODOODOOOORE RPN, R FERF OO OO O

BN WS BN ENSOYOG WS OO W

OO OO OO OO ODODODODODOODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODOOOOOO OO
|
i

.801989
.096414
.400635
.436919
.134072
.863873
.396687
.707127
.092046
.770748
.808365
.125763
.445013
.460089
.577221
.916095
.487234
.590595
.790336
.161237
.296365
.067576
.419282
.484236
.140504
.558507
.780267
.775003
.625636
.965840
.479786
.645898
.302947
.237551
.611255
.524730
.040114
.658672
.090372
.185007
.226153
.183803
.097184
.062813
.435662
.285554
.992012
.837085
.002746
.812311
.149134
.534963
.661167
.374333
.034484
.552066
.988715
.306236
.022506
.228091

[ I |
P WwWwkRERrONMNDRE OO

NP OORRPRPOOODU OO DNWUOOOId WNDN D OEREDNWDDW

.175339
.196597
.528803
.511769
.185889
.555192
.803673
.544158
.946564
.332718
.263957
.856279
.521806
.561337
.306309
.567717
.224971
.793582
.311962
.686051
.607896
.205680
.746928
.631914
.964796
.659876
.809819
.727323
.492857
.877699
.498566
.727324
.346683
.002473
.686162
.792258
.194835
.520698
.008830
.767396
.679545
.851095
.100909
.181474
.645616
.258227
.564348
.229807
.603503
.821295
.203359
.550987
.501574
.112265
.801243
.851133
.529631
.829990
.531527
.543891

.257277
.641896
.895129
.707764
.300407
.787531
.228397
0.892844
-0.089088
-0.289582
-0.545751
-0.570966
-0.301596
-0.038062
-0.731003
-0.787604
-0.326232
0.154539
0.673597
0.656444
0.171641
-0.241716
-0.151267
1.145689
1.031420
0.101352
0.338195
-0.018497
1.073597
1.023744
-0.118155
-1.213424
-1.163533
1.961083
1.876294
-0.155977
-2.111469
-2.021678
0.083536
1.259314
1.434493
0.433696
-0.741241
-0.912837
2.036938
2.352022
0.567341
-1.526221
-1.830320
-0.358001
-0.055591
-0.217127
-0.712747
-1.100138
-0.926398
0.003624
-0.835869
-1.548280
-1.261990
-1.281063

O OOOoOOoOOo

Zero-point correction=

Thermal correction to
Thermal correction to
Thermal correction to

Sum
Sum
Sum
Sum

of
of
of
of

electronic
electronic
electronic
electronic

and
and
and
and

Energy=

Enthalpy=

Gibbs Free Energy
zero-point Energi
thermal Energies=
thermal Enthalpie
thermal Free Ener

es=

s=
gies=

S98

o O O o

.533749
.562940
.563885
.474637

-1614.
-1614.
-1614.
-1614.

(Hartree/Particle)

832122
802930
801986
891233



DeltaG

SCF Done:

(solv)

E (RB+HF-LYP)

= -1615.34597945

(kcal/mol)

Standard orientation:

(CC bond forming TS, CCtbperBOl.out, CCtbperB02.out)
B - %

-23.83

1 cycles

Center
Number

Atomic
Number

Atomic
Type

(Angstroms)

FPooooookrRrRPFRPrRRPRRPODOOOTOODOODOOR,RRPRODOODOODOODORFRFRFRPRPOODOODOODODORERFRFE OO O OO O)O)Oo)yOo) OOy O

O OO OO OO ODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODOOOOO OO
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A.U. after
Coordinates
X Y
.365738 0.601969
.173446 1.393807
.090390 0.770739
.154739 -0.654082
.006765 -1.438315
.289429 -0.811378
.639596 1.258383
.706763 2.674560
.917094 3.263679
.050008 2.485643
.010715 1.115088
.825841 0.481227
.974979 4.332605
.972562 2.954111
.913215 0.537183
.251933 2.829691
.934110 3.602140
.824216 4.995862
.416301 5.615556
.569013 4.868310
.512070 3.478335
.707532 5.602261
.490122 6.689836
.524719 5.378889
.289501 1.588852
.601018 0.966541
.814531 1.721854
.747173 3.018126
.465258 3.773987
.220004 2.943924
.668545 0.462917
.773484 1.233479
.663430 3.582337
.509054 4.580558
.503345 -1.253941
.879505 -2.196721
.198693 -2.633254
.200797 -2.168215
.868213 -1.233807
.544303 -0.677102
.138885 -2.587724
.462138 -3.356173
.210205 -2.560386
.610032 -0.871631
.239135 -0.220187
.159193 -2.925634
.335077 -3.635664
.136825 -5.012054
.547539 -5.702706
.036467 -5.007683
.849283 -3.627914
.877879 -3.104901

.004103
.019994
.043562
.054630
.032222
.139023
.173002
.317300
.701398
.916945
.697577
.292113
.870746
.246362
.855041
.027548
.217963
.381787
.334688
.104871
.063746
.544003
.473605
.084735
.054058
.347942
.020738
.314006
.380980
.190619
.311966
.159492
.471898
.368003
.134622
.100358
.189193
.308077
.643775
.690488
.786658
.956610
.377887
.349512
.628022
.037475
.143403
.246956
.242623
.864612
.963254
.920613



53 1 0 0.521608 -5.547366 2.110384
54 1 0 -0.692545 -6.776242 0.320972
55 1 0 -1.560205 -5.538629 -1.654611
56 1 0 -1.219250 -3.093717 -1.834849
57 6 0 2.540386 -1.547574 -0.393144
58 6 0 3.786237 -0.926574 -0.094866
59 6 0 4.980213 -1.653858 -0.290521
60 6 0 4.974129 -2.932985 -0.815909
61 6 0 3.758590 -3.510254 -1.201183
62 6 0 2.572449 -2.827509 -0.994664
63 1 0 5.934699 -1.190135 -0.073245
64 1 0 5.909746 -3.463445 -0.966197
65 1 0 3.739700 -4.486776 -1.675948
66 1 0 1.658007 -3.286315 -1.336253
67 1 0 -3.404840 4.303138 -1.344760

AKX KK 1 imaginary frequencies (negative Signs) ****xx*

Zero-point correction= 0.534464 (Hartree/Particle)

Thermal correction to Energy= 0.562531

Thermal correction to Enthalpy= 0.563475

Thermal correction to Gibbs Free Energy= 0.477812

Sum of electronic and zero-point Energies= -1614.811515

Sum of electronic and thermal Energies= -1614.783449

Sum of electronic and thermal Enthalpies= -1614.782504

Sum of electronic and thermal Free Energies= -1614.868167

DeltaG (solv) (kcal/mol) = -25.66

(protonated product, APtbperAOl.out, APtbperA02.out)

SCF Done: E(RB+HF-LYP) = -1615.35509208 A.U. after 1 cycles

Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 6 0 1.133222 0.931010 -0.020608
2 6 0 -0.219656 1.399611 -0.024835
3 6 0 -1.296404 0.481161 -0.039704
4 6 0 -0.993159 -0.926079 0.085392
5 6 0 0.358251 -1.387352 0.013109
6 6 0 1.416933 -0.465456 -0.159938
7 6 0 2.203231 1.868524 0.183927
8 6 0 1.918576 3.254796 0.373522
9 6 0 2.945078 4.105344 0.802950
10 6 0 4.229174 3.617446 1.015461
11 6 0 4.533320 2.286627 0.746172
12 6 0 3.547982 1.401609 0.293481
13 1 0 2.740093 5.148928 1.009836
14 1 0 5.004993 4.283606 1.380943
15 1 0 5.548736 1.942160 0.899955
16 6 0 -0.490234 2.806622 -0.028482
17 6 0 -1.828637 3.265063 -0.200838
18 6 0 -2.067359 4.653112 -0.289647
19 6 0 -1.024523 5.558936 -0.184558
20 6 0 0.278690 5.111332 0.030137
21 6 0 0.567116 3.745446 0.125942
22 1 0 -3.073712 5.026800 -0.432105
23 1 0 -1.221343 6.623660 -0.264182
24 1 0 1.075616 5.842518 0.097370
25 6 0 -2.651625 0.967029 -0.064334
26 6 0 -3.796111 -0.018827 0.150185
27 6 0 -5.120053 0.481154 -0.364518
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28 6 0 -5.350972 1.771150 -0.596029
29 6 0 -4.316621 2.835371 -0.413347
30 6 0 -2.908610 2.311084 -0.221964
31 1 0 -3.899339 -0.172714 1.239086
32 1 0 -5.932334 -0.231706 -0.460946
33 1 0 -6.340765 2.096531 -0.907844
34 1 0 -4.600724 3.475245 0.437584
35 6 0 -2.105425 -1.820501 0.253680
36 6 0 -2.096274 -2.962351 1.084821
37 6 0 -3.212018 -3.763491 1.210659
38 6 0 -4.414048 -3.531549 0.468778
39 6 0 -4.506294 -2.425092 -0.304211
40 6 0 -3.395536 -1.434463 -0.418828
41 1 0 -1.216677 -3.193271 1.669271
42 1 0 -3.176274 -4.602560 1.900508
43 1 0 -5.239325 -4.231308 0.552186
44 1 0 -5.413500 -2.2239%61 -0.863760
45 1 0 -3.191423 -1.279402 -1.490540
46 6 0 0.624174 -2.856876 0.090891
47 6 0 1.371689 -3.378145 1.159395
48 6 0 1.598254 -4.750235 1.260976
49 6 0 1.098201 -5.620330 0.288113
50 6 0 0.366096 -5.110577 -0.786257
51 6 0 0.124033 -3.740233 -0.880125
52 1 0 1.772010 -2.704187 1.911410
53 1 0 2.170977 -5.140102 2.097554
54 1 0 1.284523 -6.687592 0.363932
55 1 0 -0.014133 -5.779177 -1.553434
56 1 0 -0.435556 -3.347430 -1.725153
57 6 0 2.808503 -0.853378 -0.470836
58 6 0 3.861491 0.048664 -0.161402
59 6 0 5.194725 -0.334742 -0.416311
60 6 0 5.498410 -1.547586 -1.009973
61 6 0 4.459058 -2.397130 -1.403310
62 6 0 3.143428 -2.051864 -1.138268
63 1 0 6.004251 0.350072 -0.194009
64 1 0 6.532931 -1.812980 -1.206065
65 1 0 4.674643 -3.322336 -1.929356
66 1 0 2.364375 -2.714408 -1.482965
67 1 0 -4.334503 3.504625 -1.284888

Zero-point correction= 0.535953 (Hartree/Particle)

Thermal correction to Energy= 0.564179

Thermal correction to Enthalpy= 0.565123

Thermal correction to Gibbs Free Energy= 0.478685

Sum of electronic and zero-point Energies= -1614.819140

Sum of electronic and thermal Energies= -1614.790913

Sum of electronic and thermal Enthalpies= -1614.789969

Sum of electronic and thermal Free Energies= -1614.876407

DeltaG (solv) (kcal/mol) = -24.72

(dihydro intermediate, DtbperA(Ol.out, DtbperA0l.out)

SCF Done: E(RB+HF-LYP) = -1614.99517265 A.U. after 1 cycles

Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 -1.380213 0.413078 -0.064833
2 6 0 -0.337412 1.381672 -0.087904
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.015664
.332996
.304314
.060041
.742826
.036180
.319423
.303164
.046672
.782757
.548100
.282371
.838286
.654274
.379680
.039591
.271602
.280823
.996982
.810907
.518647
.300685
.037002
.503185
.208163
.903933
.855206
.732260
.915290
.940718
.381446
.332935
.750072
.117987
.445471
.467216
.123460
.787828
.356112
.675843
.509571
.900607
.625109
.115734
.415058
.220604
.728610
.437220
.517381
.014950
.450452
.355939

1.839582
-2.178777
-3.511290
-4.573091
-4.363112
-3.069710
-2.008188
-5.589771
-5.202334
-2.891149
-1.028987

2.454409

[ [ | O A A B B |
N WHFEFORNRPOODODU D WO U WwWNhEHE O

O OO OO OO ODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODOODODODODODODODODODODODOOOOOOOoOo
NP OORRPFPRPOOODUMWCPSNWOUIEd WNWRDWEDNDWW

[
O O oo

WENWdWNDERPRPSMEODUUOWD OO WNORE WOORDNDDN

e e I O R [ | I |
BB NWWWNEREERENUOOODUOWWS OO WNORE WNOORNRE OB

.963733
.426522
.372444
.952935
.841692
.217489
.572414
.606450
.275730
.124616
.606959
.895850
.453914
.780361
.735620
.101843
.514879
.584539
.216930
.843832
.571552
.936582
.955706
.586615
.176558
.428561
.185900
.266677
.142859
.578882
.928077
.668177
.779313
.982959
.315015
.442786
.210803
.142876
.672928
.256432
.698255
.518839
.836220
.705196
.067078
.586751
.732507
.368999
.305907
.723617
.648546
.127492
.706397
.851713
.470214
.353395
.554939
.886005
.048853
.064840
.208313
.791466
-3.
.003220

317072

-0.108853
-0.238434
-0.029919

0.128592
-0.275834
-0.497292
-0.935748
-1.119202
-0.808802
-0.350946
-1.166611
-1.490808
-0.936153
-0.056159

0.192803

0.263612

0.085942
-0.165532
-0.245007

0.438949
.144570
.274060
.063854
.026771
.239608
.579044
.789872
.331964
.835974
.775214
.418350
-0.082389
-0.569713
-1.209975
-1.456185
-1.081464
-0.537479
-0.308845
-1.538287
-1.947510
-1.252143
-0.319820

0.004926
-0.972143
-0.941799

0.073811

1.055098

1.017792
-1.759521
-1.710093
.100568
.850014
.778993
.481810
.153288
.445142
.097867
.516969
.215744
.203486
.320644
.090444
.580970
.396519

o

POOORrRRE OOO

N

o

PR NMRORREFEOOOR R

Zero-point correction=
Thermal correction to
Thermal correction to
Thermal correction to
Sum of electronic and

Energy=

Enthalpy=

Gibbs Free Energy=
zero-point Energies=
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.523583
.551412
.552356
.467592

(Hartree/Particle)

-1614.471589



Sum of electronic and thermal Energies= -1614.443760

Sum of electronic and thermal Enthalpies= -1614.442816
Sum of electronic and thermal Free Energies= -1614.527580
DeltaG (solv) (kcal/mol) = 0.13

(bezenoid intermediate with four new CC bonds, dpppAOl.out, dpppA02.out)

SCF Done: E(RB+HF-LYP) = -1613.84254609 A.U. after 1 cycles

Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z

1 6 0 1.225830 0.708211 0.017680
2 6 0 0.000397 1.418195 -0.000018

3 6 0 -1.225411 0.708875 -0.017638

4 6 0 -1.223990 -0.704880 0.158031

5 6 0 -0.000341 -1.412832 -0.000002

6 6 0 1.223698 -0.705557 -0.157966

7 6 0 2.458252 1.421258 0.263505

8 6 0 2.436371 2.822214 0.512214

9 6 0 3.603558 3.443267 0.982823
10 6 0 4.772130 2.715902 1.172540
11 6 0 4.820238 1.365988 0.839305
12 6 0 3.684554 0.706428 0.351204
13 1 0 3.595969 4.497802 1.234170
14 1 0 5.656822 3.207222 1.568163
15 1 0 5.749951 0.824647 0.973992
16 6 0 0.000762 2.861464 -0.000086
17 6 0 -1.204360 3.572507 -0.259099
18 6 0 -1.179307 4.974643 -0.245597
19 6 0 0.001486 5.665575 -0.000255
20 6 0 1.181913 4.974053 0.245188
21 6 0 1.206243 3.571904 0.258860
22 1 0 -2.091153 5.537650 -0.408734
23 1 0 0.001770 6.752125 -0.000319
24 1 0 2.094038 5.536617 0.408267
25 6 0 -2.457484 1.422527 -0.263463
26 6 0 -3.684156 0.708318 -0.351033
27 6 0 -4.819534 1.368409 -0.839108
28 6 0 -4.770766 2.718275 -1.172447
29 6 0 -3.601799 3.445051 -0.982891
30 6 0 -2.434893 2.823438 -0.512317
31 1 0 -5.749528 0.827520 -0.973685
32 1 0 -5.655239 3.210017 -1.568037
33 1 0 -3.593680 4.499564 -1.234318
34 6 0 -2.519054 -1.332050 0.499299
35 6 0 -2.620644 -2.539983 1.226376
36 6 0 -3.844630 -3.116588 1.525122
37 6 0 -5.028949 -2.497388 1.111239
38 6 0 -4.962146 -1.277361 0.461002
39 6 0 -3.727848 -0.659823 0.167690
40 1 0 -1.725705 -3.024754 1.586169
41 1 0 -3.876465 -4.042219 2.093232
42 1 0 -5.994340 -2.943316 1.334816
43 1 0 -5.886711 -0.764239 0.221717
44 6 0 -0.000837 -2.910960 -0.000162
45 6 0 0.693963 -3.628686 0.985843
46 6 0 0.689591 -5.023358 0.988877
47 6 0 -0.001798 -5.725858 -0.000561
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48 6 0 -0.692707 -5.022601 -0.989788
49 6 0 -0.696133 -3.627928 -0.986356
50 1 0 1.238539 -3.085501 1.753000
51 1 0 1.229521 -5.561857 1.763382
52 1 0 -0.002170 -6.812565 -0.000718
53 1 0 -1.233006 -5.560506 -1.764447
54 1 0 -1.240334 -3.084147 -1.753353
55 6 0 2.518468 -1.333427 -0.499069
56 6 0 3.727575 -0.661783 -0.167394
57 6 0 4.961592 -1.279996 -0.460473
58 6 0 5.027861 -2.500156 -1.110511
59 6 0 3.843277 -3.118779 -1.524489
60 6 0 2.619551 -2.541482 -1.226028
61 1 0 5.886384 -0.767311 -0.221148
62 1 0 5.993052 -2.946607 -1.333905
63 1 0 3.874698 -4.044489 -2.092493
64 1 0 1.724450 -3.025802 -1.586021

Zero-point correction= 0.501552 (Hartree/Particle)
Thermal correction to Energy= 0.528806
Thermal correction to Enthalpy= 0.529750
Thermal correction to Gibbs Free Energy= 0.446033
Sum of electronic and zero-point Energies= -1613.340994
Sum of electronic and thermal Energies= -1613.313740
Sum of electronic and thermal Enthalpies= -1613.312796
Sum of electronic and thermal Free Energies= -1613.396513
DeltaG (solv) (kcal/mol) = 0.63
(arenium ion, 3dpppAOl.out, 3dpppA02.out)
SCF Done: E(RB+HF-LYP) = -1614.17376811 A.U. after 1 cycles
Standard orientation:
Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 6 0 1.429362 0.171741 0.017415
2 6 0 0.601731 1.323567 -0.008381
3 6 0 -0.807487 1.178920 -0.020964
4 6 0 -1.381656 -0.111407 0.159891
5 6 0 -0.558728 -1.256477 -0.018396
6 6 0 0.846769 -1.115935 -0.167228
7 6 0 2.843599 0.311078 0.255322
8 6 0 3.401229 1.601518 0.479651
9 6 0 4.725767 1.689590 0.934789
10 6 0 5.490317 0.546933 1.135111
11 6 0 4.973356 -0.710065 0.833811
12 6 0 3.662642 -0.849017 0.363077
13 1 0 5.161071 2.655066 1.163794
14 1 0 6.504272 0.635933 1.513200
15 1 0 5.604096 -1.580316 0.974357
16 6 0 1.191342 2.637194 -0.017177
17 6 0 0.376711 3.777262 -0.269130
18 6 0 0.976174 5.045282 -0.271597
19 6 0 2.339504 5.190127 -0.042990
20 6 0 3.136845 4.077284 0.200505
21 6 0 2.585429 2.788446 0.225293
22 1 0 0.377681 5.933676 -0.434583
23 1 0 2.785382 6.180133 -0.053751
24 1 0 4.199754 4.221531 0.354147
25 6 0 -1.647313 2.327833 -0.251307
26 6 0 -3.060027 2.170014 -0.328452
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.238011
.456125
.643735
.598013
.129662
.269993
.607750
.158858
.213594
.266515
.254388
.836748
.931414
.960139
.072446
.286521
.657491
.609057
.681013
.976555
.243885
.196829
.872467
.483309
.739005
.223956
.078210
.097421
.216035
.122028
.228859
.377546
.423154
.356339
.174564
.206139
.270172
.367477
.556433

-0.792834
.119384
.948677
.498787
.909613
.493429
.195373
.534556
.303218
.604877
.147249
.476516
.188604
.734560
.221725
.366455
.218593
.054493
.719361
.743389
.001567
.859069
.829836
.366405
.375099
.018070
.614287
.468727
.500759
.126356
.356859
.993384
.477903
.237177
.075828
.162940
.066200
.705392
.905858

| I I I I |
OoORrEFE OOOo-R

OO O NEFEF OOR R

Zero-point correction=
Thermal correction to
Thermal correction to
Thermal correction to
Sum of electronic and
Sum of electronic and
Sum of electronic and
Sum of electronic and

DeltaG (solv)

(CC bond forming TS, T

SCF Done: E (RB+HF-LYP)

0 -3.835593 3
0 -3.244216 4
0 -1.878791 4
0 -1.056196 3
0 -4.907849 3
0 -3.857943 5
0 -1.449844 5
0 -2.800628 -0
0 -3.354957 -1
0 -4.708896 -1
0 -5.558494 -0
0 -5.023576 0
0 -3.647497 0
0 -2.702027 -1
0 -5.096168 -2
0 -6.621530 -0
0 -5.682703 1
0 -1.187504 -2
0 -0.668386 -3
0 -1.246880 -4
0 -2.358201 -5
0 -2.956420 -4
0 -2.298779 -2
0 0.179866 -3
0 -0.802303 -5
0 -2.826248 -6
0 -4.028658 -4
0 -2.709446 -2
0 1.759317 -2
0 3.128971 -2
0 3.970070 -3
0 3.517681 -4
0 2.209198 -4
0 1.350048 -3
0 5.015231 -3
0 4.198521 -5
0 1.868584 -5
0 0.376374 -3
0 -3.001118 -4
0
Energy= 0
Enthalpy= 0
Gibbs Free Energy= 0
zero-point Energies=
thermal Energies=
thermal Enthalpies=
thermal Free Energies=
(kcal/mol)

SdpppAOl.out, TSdpppAO2.out)

-1614.16396743 A.U.

Standard orientation:

.511891
.539674
.540618
.456076
-1613
-1613
-1613
-1613

after

(Hartree/Particle)

661877
634094
633150
717693

-27.59

1 cycles

tes (An

gstroms)

Center Atomic
Number Number
1 6
2 6

Atomic Coordina
Type X

0 -1.409170 -0

0 -1.131896 0
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.446459
.944003

0.012573
-0.021232



3 6 0 0.213844 1.394105 0.009274
4 6 0 1.262004 0.445711 -0.148214
5 6 0 0.978604 -0.946904 -0.026224
6 6 0 -0.342288 -1.385817 0.186855
7 6 0 -2.758045 -0.914046 -0.177129
8 6 0 -3.800144 0.018709 -0.449419
9 6 0 -5.054054 -0.472767 -0.846534
10 6 0 -5.287031 -1.837769 -0.944627
11 6 0 -4.294015 -2.751306 -0.598475
12 6 0 -3.032581 -2.313352 -0.183969
13 1 0 -5.851827 0.211342 -1.109352
14 1 0 -6.255680 -2.196482 -1.279537
15 1 0 -4.512733 -3.810745 -0.663792
16 6 0 -2.208049 1.898733 -0.078314
17 6 0 -1.935150 3.287374 0.078640
18 6 0 -2.997838 4.197089 -0.008121
19 6 0 -4.298536 3.756448 -0.225902
20 6 0 -4.568829 2.401128 -0.367233
21 6 0 -3.539742 1.449575 -0.304253
22 1 0 -2.818254 5.261965 0.079713
23 1 0 -5.108785 4.476846 -0.284362
24 1 0 -5.595814 2.088714 -0.512719
25 6 0 0.505114 2.791105 0.197955
26 6 0 1.855811 3.220410 0.348864
27 6 0 2.109810 4.550549 0.705311
28 6 0 1.062644 5.448852 0.881986
29 6 0 -0.251947 5.047351 0.679984
30 6 0 -0.560674 3.726080 0.322692
31 1 0 3.123806 4.908101 0.840798
32 1 0 1.275510 6.474359 1.167749
33 1 0 -1.043547 5.772557 0.824759
34 6 0 2.604826 0.947505 -0.361323
35 6 0 3.663079 0.115852 -0.907171
36 6 0 5.005242 0.574730 -0.894977
37 6 0 5.321399 1.789305 -0.316376
38 6 0 4.286945 2.634785 0.101567
39 6 0 2.928353 2.269919 0.046987
40 1 0 3.417610 -0.564865 -1.713844
41 1 0 5.773454 -0.027875 -1.370977
42 1 0 6.349877 2.131728 -0.262362
43 1 0 4.558105 3.618879 0.465687
44 6 0 2.128652 -1.877734 -0.183954
45 6 0 2.111718 -2.946183 -1.054241
46 6 0 3.292327 -3.694623 -1.394879
47 6 0 4.474298 -3.445647 -0.783204
48 6 0 4.537917 -2.459892 0.335626
49 6 0 3.389464 -1.498075 0.401054
50 1 0 1.178811 -3.206439 -1.543875
51 1 0 3.216130 -4.455284 -2.165969
52 1 0 5.371728 -4.002154 -1.035834
53 1 0 5.505193 -1.952694 0.401838
54 1 0 3.366557 -0.878695 1.292404
55 6 0 -0.702082 -2.753159 0.589531
56 6 0 -2.013634 -3.231068 0.332236
57 6 0 -2.334712 -4.556824 0.688634
58 6 0 -1.418990 -5.380496 1.324438
59 6 0 -0.157409 -4.879458 1.664340
60 6 0 0.186052 -3.585133 1.305171
61 1 0 -3.334254 -4.935349 0.509497
62 1 0 -1.700143 -6.393040 1.598024
63 1 0 0.542261 -5.489816 2.227697
64 1 0 1.144556 -3.194910 1.621435
65 1 0 4.469714 -3.031772 1.285352
KK A KA K 1 imaginary frequencies (negative Signs) ******
Zero-point correction= 0.512349 (Hartree/Particle)
Thermal correction to Energy= 0.539276
Thermal correction to Enthalpy= 0.540220
Thermal correction to Gibbs Free Energy= 0.457736
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Sum of
Sum of
Sum of
Sum of

DeltaG

electronic
electronic
electronic
electronic

(solv)

and zero-point Energies=
and thermal Energies=

and thermal Enthalpies=
and thermal Free Energies=

(kcal/mol)

(protonated product, PRdpppAOl.out, PRdpppA02.out)

HH,

SCF Done:

E (RB+HF-

-1613.651619
-1613.624692
-1613.623748
-1613.706232

after

-26.27

1 cycles

Center
Number

Atomic
Number

tes (Angstroms)

oo oo RFREFRPRPRPRPODOODOODODORRERPRPROODOODOOORREPEPOOOOOOORE P EFE OO oo OOy o)y Oy Oy Oy O)

LYP) = -1614.18184013 A.U.
Standard orientation:
Atomic Coordina
Type X
0 1.405316 -0
0 1.139495 0.
0 -0.193761 1.
0 -1.271595 0.
0 -0.979370 -0.
0 0.331916 -1.
0 2.747744 -0.
0 3.810147 -0.
0 5.062772 -0.
0 5.281005 -1.
0 4.272710 -2.
0 3.009120 -2
0 5.870484 0.
0 6.249993 -2
0 4.478296 -3.
0 2.233119 1.
0 1.982800 3
0 3.072555 4
0 4.373478 3
0 4.618465 2
0 3.566222 1
0 2.915467 5
0 5.202492 4
0 5.644295 1
0 -0.467457 2
0 -1.815471 3
0 -2.061890 4
0 -1.010260 5
0 0.302672 5
0 0.607469 3
0 -3.073484 5
0 -1.219574 6
0 1.095055 5
0 -2.608184 0
0 -3.749895 -0
0 -5.116918 0
0 -5.335495 1
0 -4.234589 2
0 -2.902508 2
0 -3.731137 -0
0 -5.949556 -0
0 -6.339139 2
0 -4.464375 3
0 -2.114998 -1
0 -2.098123 -2
0 -3.311704 -3
0 -4.467064 -3
0 -4.499829 -2
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.467177
937856
405692
453575
957928
409967
948269
025278
521863
888425
796274
.354116
157512
.251762
856302
876478
.273667
.160118
.693303
.331398
.405847
.227931
.394165
.993071
.814232
.279230
.653510
.561818
.117723
.750768
.041692
.624681
.854137
.911093
.052530
.473459
.781624
.676673
.300503
.241708
.211828
.166613
.713460
.836472
.717530
.365447
.259782
.549134

-0.
-0.

o

OO OO ODODODODODODOHOOOO OO

o

-0.
-0.
-0
-0.
-0
-0.
-0
-0.
-0.
0.
0
0.
-0.
-0
-0.
1.
0
-0
-0.
0
1.
1.
1.
-0.

.068501

031193
081478

.000979
.002423
.200320
.108910
.346363
.732954
.853746
.542965
.139600
.975918
.182793
.630312
.027121
.077297
.063247
.057300
.188863
.190355
.149060
.051325
.268399

145294
183815

.266925

328827

.285712

180124

.267386

398559
326258
076889

.331703

087006
188671

.263094

102348
427368

.203993
.338407

480259

.315295

343055
825644
146649
182064



49 6 0 -3.436365 -1.440886 -0.320342
50 1 0 -1.167963 -2.905419 1.871865
51 1 0 -3.257204 -3.929496 2.752313
52 1 0 -5.371943 -3.747363 1.498725
53 1 0 -5.501520 -2.170855 -0.409138
54 1 0 -3.293101 -1.247262 -1.390440
55 6 0 0.660621 -2.803289 -0.543445
56 6 0 1.976400 -3.279830 -0.324748
57 6 0 2.284693 -4.615830 -0.657946
58 6 0 1.341258 -5.452552 -1.229107
59 6 0 0.062892 -4.958659 -1.518783
60 6 0 -0.263492 -3.655273 -1.184230
61 1 0 3.290831 -4.990865 -0.512265
62 1 0 1.607071 -6.473255 -1.487078
63 1 0 -0.666718 -5.587072 -2.020740
64 1 0 -1.245042 -3.280537 -1.443059
65 1 0 -4.296638 -3.291885 -0.970476

Zero-point correction= 0.514320 (Hartree/Particle)
Thermal correction to Energy= 0.541434

Thermal correction to Enthalpy= 0.542378

Thermal correction to Gibbs Free Energy= 0.458901

Sum of electronic and zero-point Energies= -1613.667521

Sum of electronic and thermal Energies= -1613.640406

Sum of electronic and thermal Enthalpies= -1613.639462

Sum of electronic and thermal Free Energies= -1613.722939

DeltaG (solv) (kcal/mol) = -25.48

(dihydro intermediate, DEdpppAOl.out, DEdpppA02.out)

SCF Done: E(RB+HF-LYP) = -1613.83084497 A.U. after 1 cycles

Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 6 0 1.436360 -0.399276 -0.078448
2 6 0 1.079411 0.978291 -0.063649
3 6 0 -0.290232 1.360056 -0.128693
4 6 0 -1.295227 0.359359 -0.130771
5 6 0 -0.926288 -1.006164 -0.052835
6 6 0 0.425501 -1.400210 -0.159935
7 6 0 2.819921 -0.788519 0.093729
8 6 0 3.824237 0.204938 0.263016
9 6 0 5.123247 -0.192436 0.617302
10 6 0 5.442392 -1.533927 0.776224
11 6 0 4.482853 -2.512044 0.541445
12 6 0 3.175333 -2.166844 0.174743
13 1 0 5.886564 0.552140 0.810242
14 1 0 6.445552 -1.820356 1.079841
15 1 0 4.757309 -3.553367 0.663907
16 6 0 2.108199 1.990598 -0.022818
17 6 0 1.761623 3.370065 -0.113670
18 6 0 2.789729 4.322978 -0.173555
19 6 0 4.124886 3.944728 -0.122920
20 6 0 4.465962 2.606105 0.017564
21 6 0 3.477793 1.613711 0.086403
22 1 0 2.556286 5.375725 -0.275921
23 1 0 4.904103 4.698832 -0.191092
24 1 0 5.514632 2.334166 0.044709
25 6 0 -0.659744 2.756955 -0.112877
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26 6 0 -2.034956
27 6 0 -2.360592
28 6 0 -1.372374
29 6 0 -0.033228
30 6 0 0.351156
31 1 0 -3.395827
32 1 0 -1.648569
33 1 0 0.714092
34 6 0 -2.711557
35 6 0 -3.732542
36 6 0 -5.065499
37 6 0 -5.422943
38 6 0 -4.445402
39 6 0 -3.075412
40 1 0 -5.846679
41 1 0 -6.470906
42 1 0 -4.751408
43 6 0 -2.042286
44 6 0 -2.075976
45 6 0 -3.305997
46 6 0 -4.394526
47 6 0 -4.324951
48 6 0 -3.293773
49 1 0 -1.190443
50 1 0 -3.324090
51 1 0 -5.314977
52 1 0 -5.312711
53 1 0 -3.006000
54 6 0 0.835573
55 6 0 2.183923
56 6 0 2.560036
57 6 0 1.656974
58 6 0 0.344408
59 6 0 -0.047180
60 1 0 3.590571
61 1 0 1.977958
62 1 0 -0.362593
63 1 0 -1.054853
64 1 0 -4.020985

.134408
.498588
.473667
.110614
.761547
.815917
.524476
.894505
.736397
.252657
.118278
.463282
.437371
.102850
.630797
.741173

3.471696
-1.918669
-2.678692
-3.330020
-3.362558
-2.823391
-1.686594
-2.758837
-3.768789
-3.835119
-2.519851
-1.690231
-2.792483
-3.177869
-4.516960
-5.450174
-5.053163
-3.748547
-4.820740
-6.471279
-5.757936
-3.453616
-3.649239

HONNMNRFROOOU O WO O b Ww
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.065208
.055522
.078432
.105293
.122249
.035242
.068062
.097962
.132173
.247836
.176200
.015592
.026791
.048274
.245939
.057925
.125124
.276176
.391609
.832695
.046098
.360222
.540630
.016768
.827368

1.380135
-0.722447
-1.604526
-0.407503
-0.194724
-0.439275
-0.916200
-1.202295
-0.958524
-0.295337
-1.103303
-1.631309
-1.215767
-1.023935

[ | e A [ R I I |
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Zero-point correction=

Thermal correction to Energy=

Thermal correction to Enthalpy=

Thermal correction to Gibbs Free Energy=

Sum of electronic and zero-point Energies=
Sum of electronic and thermal Energies=

Sum of electronic and thermal Enthalpies=
Sum of electronic and thermal Free Energies=

DeltaG (solv) (kcal

(arenium ion, TdpppAOl.out, TdpppA02.out)

SCF Done: E(RB+HF-LYP) = -1614.19613795

Standard orientation:

.502720
.529452
.530396
.447883
-1613.
-1613.
-1613.
-1613.

o O O o

/mol) =

A.U. after

(Hartree/Particle)

328125
301393
300449
382962

-1.44

1 cycles

Center Atomic Atomic Coo
Number Number Type X

rdinates (Angstroms)

1 6 0 1.435662

0.247125
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.533868
.863604
.345788
.450654
.942921
.841300
.310857
.632260
.480624
.049569
.743518
.000608
.490897
.739011
.029666
.138647
. 642236
.994371
.867840
.410679
.016826
.369686
3.919166
-1.772920
-3.187418
-4.051469
-3.544788
-2.178063
-1.278396
-5.116448
-4.203718
.816721
-2.785697
-3.321459
-4.712794
-5.616173
-5.167299
-3.685276
-2.639197
-5.021379
-6.685746
-5.643166
-0.975888
-0.588777
-1.109286
-2.020582
-2.406738
-1.892740
0.124541
-0.798337
-2.419680
-3.102197
-2.186961
1.925438
3.298791
4.230973
3.850057
2.514877
1.577293
5.280968
4
2
0
5

[
O O o

NONNEFE OO U OYU WO O W

.591969
.211552
.562232
.614101

O OO OO OO ODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODOODODODODODODODODODODODOOOOOOOoOo
|
fy

.341860
.096556
.236567
.325411
.080733
.484492
.804217
.978954
.889774
.390641
.613698
.966798
.041263
.219085
.694042
.785421
.092213
.324950
.262428
.936319
.943431
.343471
.475306
.183267
.943061
.999674
.256797
.508786
.509667
.827468
.059046
.511888
.378464
.455797
.687887
.807186
.442900
.667913
.153217
.578158
.974092
.287184
.726636
.565921
.856159
.331288
.508365
.214723
.204714
.492771
.337865
.875381
.582525
.124311
.912360
.929084
.102452
.275901
.304067
.775411
.862350
.162833
.450059
.476026

-0.009257
-0.039799

0.111873
-0.020650
-0.191201
.217328
.469847
.906896
.063947
.734175
.278177
.156649
.431999
.845955
.019127
.186272
.143364
.080704
.276646
.260194
.268550
.103232
.428158
-0.247127
-0.342961
-0.723872
-0.979092
-0.809358
-0.419180
-0.829759
-1.295231
-1.002996
.383222
.105867
.304357
.813353
.154636
.036283
.572313
.842341
.905485
.674164
.060908
.117638
.227463
.280750
.779500
.886765
.852961
.050949
.364351
-1.529233
-1.720517
-0.530647
-0.225285
-0.521092
-1.147792
-1.531848
-1.227511
-0.302694
-1.374743
-2.080108
-1.565112
-0.855654

o

[cNeoNoNoNoNeoNoNeoNeoN - ool S oNel

o

o

NP OOORPFPOOORREFEOOORRK

o

Zero-point correction=
Thermal correction to
Thermal correction to
Thermal correction to
Sum of electronic and

Energy=

Enthalpy=

Gibbs Free Energy=
zero-point Energies=

S110
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.512619
.540486
.541430
.456321

(Hartree/Particle)

-1613.683519



Sum of electronic and thermal Energies=

Sum of electronic and thermal Enthalpies=
Sum of electronic and thermal Free Energies=

DeltaG (solv)

(kcal/mol)

(CC bond forming TS, CCdpppBOl.out, CCdpppB02.out)

SCF Done:

E (RB+HF-LYP)

= -1614.17631159

Standard orientation:

-1613.655652
-1613.654708
-1613.739817

-25.34

1 cycles

Center
Number

Atomic
Number

Atomic
Type

(Angstroms)
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A.U. after
Coordinates
X Y
.477182 -0.220994
.968510 1.100832
.438014 1.318478
.317590 0.217385
.800528 -1.108340
.586101 -1.325564
.891071 -0.454712
.764031 0.642599
.095350 0.375158
.563324 -0.928717
.729999 -1.999425
.398259 -1.786123
.771740 1.186993
.589329 -1.113833
.127713 -3.005676
.863456 2.225783
.353487 3.551618
.248081 4.626297
.610027 4.411345
.110410 3.121695
.257854 2.008575
.890547 5.646283
.287045 5.258918
.178569 2.988844
.966314 2.647232
.377195 2.840413
.871029 4.129050
.000114 5.201950
.628407 5.021655
.083259 3.758098
.936159 4.301537
.390992 6.191053
.019243 5.883079
.740875 0.474021
.628667 -0.608046
.075381 -0.424716
.591657 0.759628
.753347 1.953253
.263494 1.718070
.331223 -1.072445
.720117 -1.242209
.670305 0.898271
.028697 2.751433
.761269 -2.205513
.544482 -3.209512
.529309 -4.150397
.769957 -4.151050
.016665 -3.179515

.022505
.004718
.035056
.072986
.005204
.167434
.147567
.390510
.749473
.840805
.530370
.156005
.987909
.144163
.591884
.063999
.066371
.009404
.192650
.313264
.261174
.063613
.240616
.434190
176324
.287828
.555761
.692871
.540425
.267320
.657463
.911105
.650647
.215885
.689301
.573350
.212107
.090705
.064007
.628756
.879530
.204465
.616426
.205490
.163174
.439183
.758376
.181885



49 6 0 3.065812 -2.127202 0.414780
50 1 0 0.601118 -3.238623 -1.696644
51 1 0 2.339961 -4.906562 -2.196308
52 1 0 4.503713 -4.922026 -0.969993
53 1 0 4.950562 -3.168544 0.736210
54 1 0 3.136095 -1.603985 1.364406
55 6 0 -1.155893 -2.621570 0.547854
56 6 0 -2.534994 -2.871594 0.315211
57 6 0 -3.055859 -4.139345 0.646751
58 6 0 -2.269665 -5.117285 1.234973
59 6 0 -0.934691 -4.837628 1.553652
60 6 0 -0.397888 -3.604931 1.222323
61 1 0 -4.106607 -4.348562 0.484430
62 1 0 -2.704762 -6.078365 1.492373
63 1 0 -0.331829 -5.568354 2.084555
64 1 0 0.614482 -3.378198 1.536443
65 1 0 5.040573 2.355242 1.075395
AR KA KK 1 imaginary frequencies (negative Signs) **x*#*x*
Zero-point correction= 0.513046 (Hartree/Particle)
Thermal correction to Energy= 0.539866
Thermal correction to Enthalpy= 0.540810
Thermal correction to Gibbs Free Energy= 0.458728
Sum of electronic and zero-point Energies= -1613.663266
Sum of electronic and thermal Energies= -1613.636445
Sum of electronic and thermal Enthalpies= -1613.635501
Sum of electronic and thermal Free Energies= -1613.717583
DeltaG (solv) (kcal/mol) = -27.22
(protonated product, APdpppAOl.out, APdpppA02.out)
SCF Done: E(RB+HF-LYP) = -1614.18839428 A.U. after 1 cycles
Standard orientation:
Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 6 0 -1.478696 -0.047691 -0.001503
2 6 0 -0.801655 1.205798 -0.020669
3 6 0 0.623589 1.249830 0.084145
4 6 0 1.380505 0.053538 -0.000528
5 6 0 0.686146 -1.212718 -0.035079
6 6 0 -0.739317 -1.241991 0.157704
7 6 0 -2.910957 -0.105740 -0.159154
8 6 0 -3.638794 1.081452 -0.441258
9 6 0 -4.990420 0.969483 -0.801535
10 6 0 -5.621375 -0.269335 -0.845971
11 6 0 -4.932633 -1.421383 -0.486214
12 6 0 -3.581172 -1.360803 -0.115309
13 1 0 -5.559624 1.849666 -1.074950
14 1 0 -6.661887 -0.333431 -1.148980
15 1 0 -5.452999 -2.371975 -0.505885
16 6 0 -1.554226 2.423803 -0.107434
17 6 0 -0.892580 3.683722 0.028685
18 6 0 -1.649613 4.856158 -0.086362
19 6 0 -3.020343 4.802567 -0.310613
20 6 0 -3.671993 3.580594 -0.429147
21 6 0 -2.964901 2.375298 -0.337308
22 1 0 -1.175014 5.826791 -0.012112
23 1 0 -3.588259 5.724632 -0.390434
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24 1 0 -4.744568 3.578098 -0.578469
25 6 0 1.293429 2.506387 0.220319
26 6 0 2.714044 2.530854 0.340673
27 6 0 3.353185 3.760802 0.598260
28 6 0 2.616893 4.929913 0.706727
29 6 0 1.233738 4.912482 0.531794
30 6 0 0.549720 3.719397 0.268625
31 1 0 4.429615 3.806267 0.708335
32 1 0 3.119412 5.869113 0.916574
33 1 0 0.692981 5.847271 0.616508
34 6 0 2.813468 0.128812 -0.119341
35 6 0 3.572095 -1.108822 -0.588810
36 6 0 5.055173 -1.033978 -0.347783
37 6 0 5.677833 0.096102 -0.021678
38 6 0 4.976063 1.402906 0.165586
39 6 0 3.465000 1.318077 0.122054
40 1 0 3.416903 -1.185699 -1.680141
41 1 0 5.640763 -1.929379 -0.529931
42 1 0 6.759652 0.103633 0.090410
43 1 0 5.332627 2.114555 -0.595480
44 6 0 1.439333 -2.380317 -0.350479
45 6 0 0.896928 -3.465586 -1.084177
46 6 0 1.669966 -4.544254 -1.442297
47 6 0 3.044735 -4.665569 -1.047961
48 6 0 3.635141 -3.654345 -0.373566
49 6 0 2.906056 -2.402918 0.002027
50 1 0 -0.132832 -3.415913 -1.415224
51 1 0 1.228986 -5.328185 -2.052075
52 1 0 3.598114 -5.560783 -1.313252
53 1 0 4.675578 -3.731052 -0.077196
54 1 0 2.977807 -2.301821 1.099340
55 6 0 -1.453040 -2.427084 0.614802
56 6 0 -2.860180 -2.515842 0.409097
57 6 0 -3.527814 -3.691362 0.813400
58 6 0 -2.857930 -4.718654 1.455774
59 6 0 -1.492724 -4.585767 1.756027
60 6 0 -0.810501 -3.456335 1.347041
61 1 0 -4.598010 -3.779946 0.667949
62 1 0 -3.402911 -5.602536 1.773452
63 1 0 -0.981992 -5.351138 2.332422
64 1 0 0.227917 -3.336170 1.632384
65 1 0 5.284674 1.843103 1.125380

Zero-point correction= 0.514698 (Hartree/Particle)
Thermal correction to Energy= 0.541670

Thermal correction to Enthalpy= 0.542614

Thermal correction to Gibbs Free Energy= 0.459787

Sum of electronic and zero-point Energies= -1613.673696
Sum of electronic and thermal Energies= -1613.646725
Sum of electronic and thermal Enthalpies= -1613.645780
Sum of electronic and thermal Free Energies= -1613.728607
DeltaG (solv) (kcal/mol) = -25.7
(dihydro intermediate, DdpppAOl.out, DdpppA02.out)
SCF Done: E(RB+HF-LYP) = -1613.82817551 A.U. after 1 cycles

Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
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1
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.409216
.946014
.450801
.358369
.878239
.480043
.826863
.740592
.081181
.522014
.647071
.304032
.788466
.557621
.015308
.872883
.393467
.315763
.672351
.143936
.265189
.979915
.369569
.210322
.942955
.346284
.804857
.915153
.549182
.036327
.864939
.285107
.114798
.769318
.788141
.857195
.306690
.723571
.242965
.310787
.237089
.088066
.283683
.811679
.340564
.209350
.590392
.071843
.203291
.274281
.808610
.280330

5.143640
-0.996624
-2.386072
-2.863781
-2.013799
-0.652496
-0.161013
-3.926940
-2.410671

0.015319

0.886607

4.878534
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-0

1
0

-1.
-1.
.518379
0.
.216096

-0

0

-1.
-2.
.855612
0.
.328436

-1

-1

-3.
.184941
.527440
.574537
.318430
.011810
.924414
.604869
.146136
.846649
.675869
.896353
.214463
.278818
.065749
.777004
.410875
.290121
.921959
.523540
.573861
.536072
.653732
.920003
.767978
.278480
.471819
.748096
.191245
-2.
-3.
.324757
-4.
-2.
-1.
-3.
.232108

N
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N O

-4

-5

-4.
-2.
-2.
-2.
-4.
-5.
-4.
.514379
.311682

-3
-4

-5.
-5.
.272621
.749978

-3

.245206
1.
.338349
.251730

087938

087669
326400

539340

100296
126550

995310

146157

145798
339140

139569
935509
929377
491219

906955
749563
604778
880673
098336
004894
697089

928862
372450

o

.010867
.079985
.037164
.169458
.231189
.096211
.066651
.338865
.608444
.580582
.235619
.049406
.867428
.817250
.203970
.167219
.109178
.245179
.408106
.439092
.324961
.230963
.505202
.538772
.099969
.272043
.458307
.472153
.295494
.099973
.573650
.618366
.322226
.118572
.360697
.721692
.116648
.527049
.210295
.289673
.123023
1.866859
-0.386077
-0.696960
-1.286493
-1.735620
-1.628894
-1.127232
-0.684078
-1.397245
-2.179209
-1.969214
-1.105511
0.610515
0.551106
1.081342
1.692120
1.822178
1.296791
1
2
2
1
1

| A A R I I | | | [
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.058802
.103807
.349851
.427561
.222826

Zero-point correction=
Thermal correction to
Thermal correction to
Thermal correction to
Sum of electronic and

Energy=

Enthalpy=

Gibbs Free Energy=
zero-point Energies=

S114

o O O o

.502254
.528917
.529862
.448063

(Hartree/Particle)

-1613.325921



Sum of electronic and thermal Energies= -1613.299258

Sum of electronic and thermal Enthalpies= -1613.298314
Sum of electronic and thermal Free Energies= -1613.380113
DeltaG (solv) (kcal/mol) = -1.43

(bezenoid intermediate with five new CC bonds, dbbpAOl.out, dbbpAO2.out)

SCF Done: E(RB+HF-LYP) = -1612.67578438 A.U. after 1 cycles

Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z

1 6 0 1.411260 -0.016778 -0.031536
2 6 0 0.706120 1.217865 0.045664
3 6 0 -0.706133 1.217857 -0.045669
4 6 0 -1.411260 -0.016793 0.031533
5 6 0 -0.700301 -1.239256 0.135778
6 6 0 0.700314 -1.239249 -0.135782
7 6 0 2.854239 -0.031455 0.068952
8 6 0 3.559537 1.171047 0.356095
9 6 0 4.931527 1.094137 0.642359
10 6 0 5.604322 -0.121501 0.617036
11 6 0 4.933500 -1.286302 0.262858
12 6 0 3.565120 -1.261525 -0.037426
13 1 0 5.484377 1.986106 0.912345
14 1 0 6.661384 -0.158943 0.865502
15 1 0 5.479397 -2.222941 0.237824
16 6 0 1.427768 2.459992 0.161273
17 6 0 0.723807 3.698273 0.110060
18 6 0 1.446584 4.891003 0.266968
19 6 0 2.823087 4.876239 0.446964
20 6 0 3.514612 3.670999 0.475934
21 6 0 2.842179 2.448792 0.341286
22 1 0 0.936914 5.846897 0.254315
23 1 0 3.363438 5.812101 0.559587
24 1 0 4.591730 3.694008 0.590801
25 6 0 -1.427795 2.459977 -0.161276
26 6 0 -2.842207 2.448761 -0.341288
27 6 0 -3.514654 3.670961 -0.475932
28 6 0 -2.823141 4.876209 -0.446960
29 6 0 -1.446639 4.890987 -0.266965
30 6 0 -0.723848 3.698265 -0.110061
31 1 0 -4.591771 3.693958 -0.590797
32 1 0 -3.363503 5.812065 -0.559580
33 1 0 -0.936979 5.846888 -0.254310
34 6 0 -2.854239 -0.031486 -0.068954
35 6 0 -3.565106 -1.261564 0.037425
36 6 0 -4.933486 -1.286356 -0.262858
37 6 0 -5.604321 -0.121563 -0.617037
38 6 0 -4.931539 1.094083 -0.642360
39 6 0 -3.559550 1.171008 -0.356097
40 1 0 -5.479373 -2.223000 -0.237822
41 1 0 -6.661383 -0.159016 -0.865502
42 1 0 -5.484399 1.986046 -0.912348
43 6 0 -1.438187 -2.415453 0.612959
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44 6 0 -0.786100 -3.479138 1.278982
45 6 0 -1.487081 -4.566733 1.768439
46 6 0 -2.880679 -4.622778 1.620977
47 6 0 -3.547762 -3.565315 1.027889
48 6 0 -2.854159 -2.439148 0.533129
49 1 0 0.285810 -3.432624 1.424745
50 1 0 -0.956904 -5.363870 2.282183
51 1 0 -3.440527 -5.471141 2.005017
52 1 0 -4.631313 -3.586374 0.989686
53 6 0 1.438213 -2.415438 -0.612960
54 6 0 2.854186 -2.439117 -0.533128
55 6 0 3.547802 -3.565278 -1.027886
56 6 0 2.880732 -4.622750 -1.620972
57 6 0 1.487134 -4.566720 -1.768437
58 6 0 0.786139 -3.479132 -1.278982
59 1 0 4.631353 -3.586324 -0.989681
60 1 0 3.440590 -5.471107 -2.005010
61 1 0 0.956966 -5.363864 -2.282179
62 1 0 -0.285771 -3.432631 -1.424747

Zero-point correction= 0.480279 (Hartree/Particle)
Thermal correction to Energy= 0.506335
Thermal correction to Enthalpy= 0.507279
Thermal correction to Gibbs Free Energy= 0.426587
Sum of electronic and zero-point Energies= -1612.195506
Sum of electronic and thermal Energies= -1612.169450
Sum of electronic and thermal Enthalpies= -1612.168505
Sum of electronic and thermal Free Energies= -1612.249197
DeltaG (solv) (kcal/mol) = -0.99
(arenium ion, PdbbpAOl.out, PdbbpA02.out)
SCF Done: E(RB+HF-LYP) = -1613.02516557 A.U. after 1 cycles
Standard orientation:
Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 6 0 -1.388390 0.181067 0.009840
2 6 0 -0.547429 1.328454 -0.058405
3 6 0 0.857466 1.156891 0.018808
4 6 0 1.414890 -0.153342 -0.059247
5 6 0 0.566150 -1.287939 -0.181111
6 6 0 -0.816428 -1.115504 0.075477
7 6 0 -2.815842 0.324044 -0.064823
8 6 0 -3.385389 1.611731 -0.284272
9 6 0 -4.765899 1.695918 -0.511964
10 6 0 -5.599999 0.573855 -0.489914
11 6 0 -5.075090 -0.668371 -0.205771
12 6 0 -3.684341 -0.826301 0.023318
13 1 0 -5.217861 2.656119 -0.728777
14 1 0 -6.660886 0.688252 -0.686964
15 1 0 -5.738626 -1.523227 -0.181915
16 6 0 -1.119983 2.644590 -0.148293
17 6 0 -0.273227 3.789566 -0.114173
18 6 0 -0.858379 5.058515 -0.243542
19 6 0 -2.231892 5.206695 -0.380285
20 6 0 -3.062101 4.091970 -0.391543
21 6 0 -2.530397 2.800787 -0.282436
22 1 0 -0.242944 5.949419 -0.239622
23 1 0 -2.661281 6.199533 -0.472597
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Zero-point correction=

Thermal correction to
Thermal correction to
Thermal correction to

Sum of
Sum of
Sum of
Sum of

DeltaG

electronic
electronic
electronic
electronic

(solv)

and
and
and
and

Energy=
Enthalpy=

Gibbs Free Energy=
zero-point Energies=
thermal Energies=
thermal Enthalpies=
thermal Free Energies=

(CC bond forming TS, dbbpTSA02.out, dbbpTSA03.out)

Center
Number

E (RB+HF-LYP)

Atomic
Number

= -1613.00305895

Standard orientation:

Atomic
Type

-4.130751 4.248935 -0.475096
1.720585 2.304820 0.123441
3.124346 2.124868 0.291763
3.941840 3.258894 0.389905
3.400287 4.537716 0.340894
2.032215 4.716612 0.185139
1.168431 3.617622 0.066437
5.015302 3.155117 0.489152
4.051609 5.402746 0.421195
1.644802 5.727430 0.158937
2.839815 -0.343800 0.067222
3.395432 -1.656579 0.009776
4.743302 -1.838170 0.340167
5.544937 -0.752403 0.676970
5.027467 0.536552 0.657422
3.680590 0.772234 0.341324
5.175445 -2.832009 0.349350
6.584465 -0.911799 0.947194
5.681049 1.359776 0.918413
1.163801 -2.556693 -0.619168
0.406871 -3.541571 -1.298096
0.979785 -4.725746 -1.726903
2.345037 -4.959250 -1.501529
3.118903 -3.979218 -0.905657
2.559375 -2.755167 -0.475069

-0.634945 -3.348513 -1.526630
0.381043 -5.455051 -2.264935
2.805497 -5.883621 -1.837155
4.186558 -4.142732 -0.816858

-1.692821 -2.201421 0.531631

-3.131500 -2.077877 0.420401

-3.963982 -3.198564 0.786324

-3.458617 -4.309370 1.368251

-2.017453 -4.411254 1.687082

-1.194725 -3.275898 1.227781

-5.032379 -3.135587 0.625289

-4.108803 -5.135126 1.641695

-1.592189 -5.339946 1.261277

-0.136696 -3.313434 1.462094

-1.874256 -4.560071 2.772919

0.491232 (Hartree/Particle)
0.517883
0.518827
0.436773
-1612.533933
-1612.507282
-1612.506338
-1612.588392
(kcal/mol) = -26.88
A.U. after 1 cycles
Coordinates (Angstroms)
X Y Z
-0.198338 1.399561 0.027857
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2 6 0 1.152571 0.927166 -0.021650
3 6 0 1.414096 -0.464478 0.003374
4 6 0 0.328042 -1.395410 -0.043216
5 6 0 -0.995817 -0.912459 -0.104187
6 6 0 -1.251765 0.475878 0.080630
7 6 0 -0.498974 2.808841 0.000822
8 6 0 0.561790 3.749229 -0.085049
9 6 0 0.237505 5.110469 -0.194792
10 6 0 -1.084440 5.545058 -0.198722
11 6 0 -2.125330 4.633566 -0.096891
12 6 0 -1.862218 3.255652 -0.000240
13 1 0 1.019851 5.853550 -0.286930
14 1 0 -1.300741 6.605965 -0.277429
15 1 0 -3.142847 5.004004 -0.076058
16 6 0 2.231653 1.876098 -0.044878
17 6 0 3.579958 1.411609 -0.034969
18 6 0 4.616230 2.360176 -0.045253
19 6 0 4.341527 3.718842 -0.060590
20 6 0 3.025907 4.173861 -0.070639
21 6 0 1.952700 3.277292 -0.068097
22 1 0 5.651761 2.044811 -0.033012
23 1 0 5.158128 4.434433 -0.060861
24 1 0 2.852874 5.242866 -0.069829
25 6 0 2.768539 -0.950140 0.027492
26 6 0 3.024079 -2.353175 0.071093
27 6 0 4.351899 -2.795698 0.056379
28 6 0 5.408573 -1.891770 0.016176
29 6 0 5.164337 -0.526852 -0.008524
30 6 0 3.852463 -0.024643 -0.003952
31 1 0 4.579534 -3.854549 0.060335
32 1 0 6.430622 -2.257827 0.001220
33 1 0 6.011497 0.146558 -0.039970
34 6 0 0.569743 -2.815256 0.008671
35 6 0 -0.528203 -3.729964 0.021110
36 6 0 -0.273321 -5.096430 0.201041
37 6 0 1.027893 -5.558906 0.348882
38 6 0 2.100140 -4.674696 0.305143
39 6 0 1.903357 -3.298045 0.124890
40 1 0 -1.083799 -5.815632 0.223077
41 1 0 1.210188 -6.619178 0.494530
42 1 0 3.099113 -5.073032 0.432165
43 6 0 -2.072270 -1.828941 -0.386360
44 6 0 -3.374599 -1.334724 -0.808102
45 6 0 -4.459770 -2.239112 -0.917309
46 6 0 -4.295695 -3.573237 -0.577789
47 6 0 -3.017580 -4.052005 -0.275151
48 6 0 -1.879192 -3.217223 -0.206803
49 1 0 -3.396356 -0.493791 -1.495120
50 1 0 -5.412432 -1.882227 -1.298864
51 1 0 -5.130892 -4.264667 -0.621334
52 1 0 -2.908884 -5.115221 -0.093140
53 6 0 -2.595701 0.945219 0.327714
54 6 0 -2.930958 2.287247 0.154870
55 6 0 -4.338445 2.667863 0.114227
56 6 0 -5.321762 1.804591 0.425891
57 6 0 -5.006499 0.458550 0.991688
58 6 0 -3.597465 -0.016538 0.740850
59 1 0 -4.597874 3.660847 -0.232394
60 1 0 -6.364848 2.091101 0.332625
61 1 0 -5.751403 -0.293899 0.715979
62 1 0 -3.264419 -0.759735 1.458125
63 1 0 -5.087023 0.523220 2.093085
AKX KK 1 imaginary frequencies (negative Signs) *****xx*
Zero-point correction= 0.491013 (Hartree/Particle)
Thermal correction to Energy= 0.516904
Thermal correction to Enthalpy= 0.517848
Thermal correction to Gibbs Free Energy= 0.437564
Sum of electronic and zero-point Energies= -1612.512046
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Sum of electronic and thermal Energies= -1612.486155

Sum of electronic and thermal Enthalpies= -1612.485211
Sum of electronic and thermal Free Energies= -1612.565495
DeltaG (solv) (kcal/mol) = -27.44

(protonated product, dbbpPRAOl.out, dbbpPRA0O2.out)

SCF Done: E(RB+HF-LYP) = -1613.04012356 A.U. after 1 cycles

Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z

1 6 0 0.401978 1.361494 -0.001242
2 6 0 -0.998066 1.069207 0.038584
3 6 0 -1.454919 -0.286489 -0.005013
4 6 0 -0.518753 -1.349648 -0.006813
5 6 0 0.886988 -1.061256 0.068515
6 6 0 1.350901 0.306374 -0.000711
7 6 0 0.859145 2.717308 -0.058078
8 6 0 -0.066386 3.794684 0.036567
9 6 0 0.420978 5.105958 -0.016888
10 6 0 1.783872 5.371801 -0.148110
11 6 0 2.690340 4.331494 -0.246797
12 6 0 2.252421 2.990731 -0.217625
13 1 0 -0.259133 5.946690 0.039122
14 1 0 2.131122 6.400005 -0.172680
15 1 0 3.746132 4.558834 -0.327376
16 6 0 -1.945702 2.146914 0.115488
17 6 0 -3.345712 1.865976 0.167242
18 6 0 -4.240975 2.928510 0.344789
19 6 0 -3.789000 4.237931 0.443912
20 6 0 -2.433436 4.524039 0.348874
21 6 0 -1.491636 3.502603 0.173926
22 1 0 -5.304758 2.744997 0.422437
23 1 0 -4.501078 5.044075 0.592505
24 1 0 -2.118325 5.556988 0.424888
25 6 0 -2.869287 -0.572927 -0.042952
26 6 0 -3.324469 -1.917103 -0.160544
27 6 0 -4.705308 -2.166059 -0.210766
28 6 0 -5.621843 -1.126647 -0.155991
29 6 0 -5.181751 0.185529 -0.037691
30 6 0 -3.814576 0.488383 0.030999
31 1 0 -5.080167 -3.178717 -0.287778
32 1 0 -6.685431 -1.338579 -0.204340
33 1 0 -5.922012 0.974906 -0.010186
34 6 0 -0.964971 -2.715859 -0.079696
35 6 0 -0.018645 -3.784516 -0.058890
36 6 0 -0.465424 -5.097214 -0.239017
37 6 0 -1.818586 -5.370657 -0.407883
38 6 0 -2.748706 -4.342575 -0.383402
39 6 0 -2.353723 -3.005604 -0.211429
40 1 0 0.232891 -5.925468 -0.259806
41 1 0 -2.147917 -6.394558 -0.554917
42 1 0 -3.793716 -4.593222 -0.512361
43 6 0 1.805587 -2.103353 0.242795
44 6 0 3.231538 -1.758543 0.588085
45 6 0 4.176227 -2.911326 0.634216
46 6 0 3.741952 -4.187912 0.527557
47 6 0 2.357791 -4.458826 0.322717
48 6 0 1.392159 -3.471324 0.174849
49 1 0 3.197572 -1.378822 1.633111
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50 1 0 5.223218 -2.704481 0.826048
51 1 0 4.432345 -5.021687 0.606973
52 1 0 2.064446 -5.501342 0.276782
53 6 0 2.735438 0.588086 -0.147480
54 6 0 3.178922 1.894499 -0.333497
55 6 0 4.583406 2.124044 -0.669096
56 6 0 5.519168 1.187471 -0.447414
57 6 0 5.148899 -0.121998 0.184177
58 6 0 3.737673 -0.556125 -0.250218
59 1 0 4.865955 3.070698 -1.114863
60 1 0 6.559216 1.375033 -0.699099
61 1 0 5.187169 -0.025263 1.283128
62 1 0 3.787632 -0.868785 -1.307774
63 1 0 5.883795 -0.883750 -0.090093

Zero-point correction= 0.493543 (Hartree/Particle)
Thermal correction to Energy= 0.519484

Thermal correction to Enthalpy= 0.520428

Thermal correction to Gibbs Free Energy= 0.439569

Sum of electronic and zero-point Energies= -1612.546580

Sum of electronic and thermal Energies= -1612.520640

Sum of electronic and thermal Enthalpies= -1612.519695

Sum of electronic and thermal Free Energies= -1612.600554
DeltaG (solv) (kcal/mol) = -27.35

(dihydro intermediate, dbbpDEBOl.out, dbbpDEB02.out)

SCF Done: E(RB+HF-LYP) = -1612.68398610 A.U. after 1 cycles

Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z

1 6 0 -0.246646 -1.397038 -0.042211
2 6 0 1.108707 -0.946469 -0.026468
3 6 0 1.390039 0.441436 -0.024837
4 6 0 0.316100 1.391311 -0.026389
5 6 0 -1.025815 0.948033 -0.081375
6 6 0 -1.311531 -0.453051 -0.100186
7 6 0 -0.541703 -2.802717 0.009544
8 6 0 0.510547 -3.763464 0.072815
9 6 0 0.185278 -5.119408 0.193983
10 6 0 -1.140033 -5.543016 0.245721
11 6 0 -2.170133 -4.622772 0.157952
12 6 0 -1.900131 -3.246670 0.022643
13 1 0 0.965892 -5.866615 0.267239
14 1 0 -1.364148 -6.600360 0.357581
15 1 0 -3.192570 -4.974521 0.216891
16 6 0 2.184867 -1.911746 -0.018765
17 6 0 3.539739 -1.473409 -0.052046
18 6 0 4.566205 -2.431073 -0.066815
19 6 0 4.281312 -3.787948 -0.051669
20 6 0 2.963055 -4.221442 -0.010423
21 6 0 1.899806 -3.308792 0.015190
22 1 0 5.604259 -2.124247 -0.091338
23 1 0 5.090581 -4.512643 -0.071263
24 1 0 2.770635 -5.287167 -0.007230
25 6 0 2.761929 0.898029 -0.025857
26 6 0 3.056144 2.292182 -0.002233
27 6 0 4.393388 2.708131 -0.053387
28 6 0 5.431252 1.787528 -0.107827
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29 6 0 5.154270 0.429392 -0.105927
30 6 0 3.832891 -0.042499 -0.063786
31 1 0 4.640778 3.762178 -0.061956
32 1 0 6.460744 2.132192 -0.150228
33 1 0 5.984286 -0.264800 -0.143276
34 6 0 0.611831 2.808313 0.042590
35 6 0 -0.446005 3.761405 0.093200
36 6 0 -0.131909 5.125986 0.200483
37 6 0 1.184049 5.556973 0.254871
38 6 0 2.219382 4.634661 0.190546
39 6 0 1.962482 3.261442 0.076879
40 1 0 -0.917870 5.868861 0.247029
41 1 0 1.405651 6.616655 0.346737
42 1 0 3.237103 5.000481 0.242066
43 6 0 -2.115408 1.918608 -0.087133
44 6 0 -3.465438 1.497051 -0.200539
45 6 0 -4.485482 2.441559 -0.210145
46 6 0 -4.209060 3.804724 -0.087089
47 6 0 -2.900228 4.227685 0.028073
48 6 0 -1.832225 3.307687 0.018459
49 1 0 -5.516463 2.125390 -0.327145
50 1 0 -5.019593 4.528310 -0.089362
51 1 0 -2.707520 5.289488 0.113659
52 6 0 -2.663660 -0.924492 -0.158392
53 6 0 -2.959134 -2.273760 -0.099114
54 6 0 -4.362501 -2.699991 -0.155343
55 6 0 -5.362306 -1.846641 0.107102
56 6 0 -5.060887 -0.403546 0.400716
57 6 0 -3.815268 0.036796 -0.396122
58 1 0 -4.589195 -3.734835 -0.386278
59 1 0 -6.394017 -2.189456 0.127743
60 1 0 -4.894107 -0.249088 1.479937
61 1 0 -4.088658 -0.086465 -1.461813
62 1 0 -5.922394 0.212729 0.130863

Zero-point correction= 0.481426 (Hartree/Particle)
Thermal correction to Energy= 0.507218

Thermal correction to Enthalpy= 0.508162

Thermal correction to Gibbs Free Energy= 0.425449

Sum of electronic and zero-point Energies= -1612.202560
Sum of electronic and thermal Energies= -1612.176768
Sum of electronic and thermal Enthalpies= -1612.175824
Sum of electronic and thermal Free Energies= -1612.258537
DeltaG (solv) (kcal/mol) = -3.46
(arenium ion, TdbbpAOl.out, TdbbpA02.out)
SCF Done: E(RB+HF-LYP) = -1613.02576635 A.U. after 2 cycles

Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z

-1.413036 -0.203204 0.046150
-0.899226 1.125935 -0.022523
0.498359 1.344666 0.063227
1.379448 0.227024 -0.002430
0.853535 -1.090813 -0.071356
-0.529398 -1.306586 0.174620
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-4.051995 -4

0.729158 -3

-0.301249 -3.
.285160
-2.617632 -5.
-0.214539 -5.

0 -2.831156 -0
0 -3.706940 0
0 -5.043034 0
0 -5.517512 -0
0 -4.682561 -1
0 -3.343088 -1
0 -5.72144¢6 1
0 -6.549285 -1
0 -5.081371 -3
0 -1.801163 2
0 -1.295287 3
0 -2.195617 4
0 -3.555474 4
0 -4.052434 3
0 -3.197093 2
0 -1.843436 5
0 -4.235504 5
0 -5.120939 2
0 1.025271 2
0 2.429483 2
0 2.912272 4
0 2.041921 5
0 0.675750 5
0 0.138230 3
0 3.973741 4
0 2.433807 6
0 0.027811 5
0 2.799748 0
0 3.703260 -0
0 5.095267 -0
0 5.586502 0
0 4.713796 1
0 3.329995 1
0 5.783852 -1
0 6.650504 0
0 5.141524 2.
0 1.771153 -2.
0 1.305401 -3
0 2.129573 -4
0 3.468952 -4
0 4.090733 -3.
0 3.177350 -1.
0 0.246288 -3
0 1.669560 -5
0 4.125598 -5.
0 4.871441 -2.
0 -1.086887 -2.
0 -2.473493 -2.
0 -2.991838 -4.
0 -2.188171 -5.
0 -0.834579 -4.
0

0

0

0

0

0

4.662268 -3.

.440621
.646605
.366526
.938878
.997166
.770381
.168194
.132554
.004848
.243817
.574270
.643719
.419073
.122893
.017032
.667022
.261871
.982835
.679819
.886393
.193976
.277529
.081496
.794219
.387736
.283343
.948999
.425272
.690591
.486955
.772549
.864406
.731868
.321432
.925972

838969
146695

.293000
.373299
.309467

095691
960476

.356659
.234178

131825
749711
590532
838764
083178
035993
753513
548138

977419
461973

.315568

404488

|
o

.086857
.363895
.689993
.713808
.371123
.032632
.954785
.991174
.382058
.124343
.051328
.167892
.336422
.399456
.303790
.131044
.415317
.507231
.163537
.298048
.436187
.443932
.295275
.141698
.532134
.559690
.304151
.052125
.065910
.101055
.370871
.439579
.264986
.031879
.519534
0.640390
-0.496554
-1.159948
-1.576773
-1.370389
-0.788100
-0.422101
-1.381493
-2.050605
-1.640214
-1.482103
0.615178
0.458766
0.883332
1.484096
1.722838
1.301429
0.784417
1
2
1
0
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.813237
.264369
.544578
.105827

Zero-point correction=

Thermal correction to
Thermal correction to
Thermal correction to

Sum
Sum
Sum
Sum

Delta

of
of
of
of

G

electronic
electronic
electronic
electronic

(solv)

and
and
and
and

(CC bond forming TS,

Energy=

Enthalpy=

Gibbs Free Energy=
zero-point Energies=
thermal Energies=
thermal Enthalpies=
thermal Free Energies=

o O O o

(kcal/mol)

CCdbbpB01l.out, CCdbbpB02.out)
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.491332
.517992
.518937
.436924

-1612
-1612
-1612
-1612

(Hartree/Particle)

.534434
.507774
.506830
.588842

-27.38



SCF Done:

+ 4

E (RB+HF-T.YP)

= -1613.01095674

Standard orientation:

1 cycles

Center
Number

Atomic
Number

Atomic
Type

(Angstroms)

oo RFPRPRRPOODODOOOOOOTOFR,RPRPROODOOOODOODORFRREPERFRFODODODOODOOOORFRE PP OO P OO O)Oooo 6oy o oy oy Oy

O OO OO OO ODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODODOOOOOOOo

NEFERERE OO WWSOOWNONWOOREDNDN
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A.U. after
Coordinates
X Y
.516892 -1.342458
.459934 -0.269922
.005140 1.071416
.399231 1.349778
.318947 0.287658
.863675 -1.051110
.955848 -2.713964
.342160 -3.002712
.728987 -4.334496
.792410 -5.360739
.441955 -5.089433
.000002 -3.776115
.772061 -4.584223
.119960 -6.381728
.259728 -5.915154
.870181 -0.560295
.813986 0.506411
.183228 0.193508
.616503 -1.123147
.696657 -2.164936
.319534 -1.911930
.927925 0.978556
.679901 -1.342234
.069931 -3.181422
.942380 2.161217
.473371 3.510351
.412168 4.546949
777472 4.278753
.237222 2.971168
.342914 1.889350
.091958 5.581307
.487384 5.099926
.306412 2.801943
.885617 2.704315
.293784 2.960040
.752917 4.285541
.852212 5.332504
.481806 5.086501
.031735 3.785211
.814681 4.502809
.215404 6.352112
.186703 5.931872
.716650 0.572542
.594453 -0.531512
.020036 -0.312951
.528089 0.926952
.682677 2.126782
.208201 1.857804
.181806 -1.253010
.656627 -1.148857
.593733 1.095138
.857628 2.847082
.786248 -2.114237
.403466 -3.463017
.407470 -4.449092

0.
-0.
0.
-0.
-0.
0.
-0.
-0.
.379250

-0

-0.
.246169
-0.
-0.
.594889
.269510
-0.

0.
-0.
-0.
-0.
-0.

0.
-0.
-0.
.067987
.108755
.141580
.140646
.101392
.060985
.158947
.166157
.097192
.000537
.039745
.060355
.190767
.208525
.105026
.037464
.275619
.314228
.309235

-0

-0
-0

o

OO OO OO ODODOOOOOO oo

o

-0

-0.
-0.
-0.
.393859
.231770

-0
-0

-1.
-1.
-0.
.209178
0.
.228458
.326904

-1

0
0

041718
004121
032393
015470
055748
126325
029609
170235

424811

037127
528676

040303
002401
009446
057882
106675
108224
025729
054917
127261

702022
797961
650106

400856
070544
787087

423136



56 6 0 3.733305 -4.156126 0.666588
57 6 0 4.078890 -2.858754 1.007367
58 6 0 3.129006 -1.815955 0.878750
59 1 0 2.153777 -5.486599 0.140659
60 1 0 4.459911 -4.959640 0.729590
61 1 0 5.066151 -2.632731 1.399669
62 1 0 3.261437 -0.959516 1.530827
63 1 0 5.065322 2.643273 0.501877
KA KK 1 imaginary frequencies (negative Signs) ***x*#*x*
Zero-point correction= 0.491332 (Hartree/Particle)
Thermal correction to Energy= 0.517156
Thermal correction to Enthalpy= 0.518100
Thermal correction to Gibbs Free Energy= 0.438066
Sum of electronic and zero-point Energies= -1612.519625
Sum of electronic and thermal Energies= -1612.493800
Sum of electronic and thermal Enthalpies= -1612.492856
Sum of electronic and thermal Free Energies= -1612.572891
DeltaG (solv) (kcal/mol) = -27.32
(protonated product, APdbbpAOl.out, APdbbpA02.out)
SCF Done: E(RB+HF-LYP) = -1613.03353314 A.U. after 1 cycles
Standard orientation:
Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 6 0 0.673182 -1.286073 0.012586
2 6 0 1.484574 -0.123169 0.030654
3 6 0 0.878130 1.169729 -0.015917
4 6 0 -0.550108 1.300560 0.012703
5 6 0 -1.364350 0.151331 0.087821
6 6 0 -0.756008 -1.153309 -0.010883
7 6 0 1.270445 -2.594714 0.009286
8 6 0 2.684873 -2.730928 0.119829
9 6 0 3.232476 -4.023200 0.172619
10 6 0 2.426880 -5.150593 0.113565
11 6 0 1.048046 -5.023489 -0.015995
12 6 0 0.450424 -3.761070 -0.081455
13 1 0 4.302130 -4.162790 0.261494
14 1 0 2.875000 -6.138060 0.164075
15 1 0 0.450370 -5.926374 -0.059812
16 6 0 2.920839 -0.248741 0.084092
17 6 0 3.738084 0.916260 0.071901
18 6 0 5.128040 0.769732 0.190480
19 6 0 5.710907 -0.486096 0.298197
20 6 0 4.920021 -1.625876 0.278531
21 6 0 3.523605 -1.536422 0.167218
22 1 0 5.773191 1.638706 0.212668
23 1 0 6.788427 -0.576193 0.394557
24 1 0 5.406834 -2.589839 0.354805
25 6 0 1.693764 2.349234 -0.077062
26 6 0 1.085289 3.642848 -0.166773
27 6 0 1.910090 4.768690 -0.270647
28 6 0 3.293952 4.644736 -0.283378
29 6 0 3.891292 3.396154 -0.176633
30 6 0 3.118555 2.233041 -0.061198
31 1 0 1.482552 5.760410 -0.345262
32 1 0 3.913163 5.532028 -0.374650
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33 1 0 4.971996 3.340367 -0.195346
34 6 0 -1.167498 2.592194 -0.021250
35 6 0 -2.591153 2.695220 0.040751
36 6 0 -3.186473 3.972175 -0.039363
37 6 0 -2.406470 5.108131 -0.169226
38 6 0 -1.016288 5.006915 -0.215299
39 6 0 -0.372272 3.766163 -0.138022
40 1 0 -4.263662 4.076089 0.004347
41 1 0 -2.875711 6.085120 -0.231564
42 1 0 -0.442243 5.919825 -0.312992
43 6 0 -2.779988 0.275017 0.268124
44 6 0 -3.548695 -1.005384 0.558360
45 6 0 -5.039173 -0.826644 0.578436
46 6 0 -5.631042 0.363546 0.497906
47 6 0 -4.889953 1.655804 0.347123
48 6 0 -3.388702 1.509485 0.221575
49 1 0 -3.242026 -1.365182 1.556272
50 1 0 -5.643345 -1.713829 0.747309
51 1 0 -6.714099 0.433635 0.569579
52 1 0 -5.129957 2.307219 1.201639
53 6 0 -1.559285 -2.284247 -0.219627
54 6 0 -0.993944 -3.595508 -0.255031
55 6 0 -1.855130 -4.674001 -0.429022
56 6 0 -3.269061 -4.551373 -0.557071
57 6 0 -3.849223 -3.327859 -0.538347
58 6 0 -3.035811 -2.085865 -0.446700
59 1 0 -1.447523 -5.678083 -0.462646
60 1 0 -3.863705 -5.451703 -0.674488
61 1 0 -4.920934 -3.221228 -0.667989
62 1 0 -3.138331 -1.617912 -1.448543
63 1 0 -5.279160 2.193373 -0.530620

Zero-point correction= 0.493320 (Hartree/Particle)

Thermal correction to Energy= 0.519292

Thermal correction to Enthalpy= 0.520236

Thermal correction to Gibbs Free Energy= 0.439212

Sum of electronic and zero-point Energies= -1612.540213

Sum of electronic and thermal Energies= -1612.514241

Sum of electronic and thermal Enthalpies= -1612.513297

Sum of electronic and thermal Free Energies= -1612.594321

DeltaG (solv) (kcal/mol) = -27.41

(dihydro intermediate, DdbbpAOl.out, DdbbpA02.out)

SCF Done: E(RB+HF-LYP) = -1612.67622425 A.U. after 1 cycles

Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 0.423836 1.363620 -0.031980
2 6 0 1.418017 0.332198 -0.019092
3 6 0 1.027245 -1.028116 -0.030203
4 6 0 -0.360469 -1.367808 -0.042285
5 6 0 -1.344758 -0.344212 -0.108734
6 6 0 -0.948867 1.027935 -0.098910
7 6 0 0.829319 2.752108 0.054634
8 6 0 2.209515 3.094416 0.141094
9 6 0 2.570016 4.436769 0.323429
10 6 0 1.608451 5.435525 0.398329
11 6 0 0.265620 5.115469 0.270671
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.786915
.714259
.467439
.912163
.678529
.343319
.023782
.356120
.355257
.044390
.733124
.619152
.387348

076440
446713
440368
112528
782676
746516
487715
899323
558965
745262
073818
429619
435029
119072
789458
699857
476210
931693
710754
342787
053120

.202491

357959
015954

.211734

890435
426297
711380

.085697
.449768
.454145
.135459
.794762
.775303
.498940
.922935
.547365
.202992

.085630
.433058
.557712

0.339485
-0.003798
-0.048857
-0.079758
-0.067269
-0.002944

0.045079
-0.121910
-0.106722
-0.005931
-0.033705
-0.027753
-0.061128
-0.090687
-0.086479
-0.058617
-0.068733
-0.116302
-0.105099
.001470
.045276
.085148
.095674
.066714
.014716
.091187
.125849
.086027
.135266
.395207
.419521
.635143
.132722
.008526
.455686
.806018
.196341
-0.836105
-0.145168
-0.078871
-0.194688
-0.363986
-0.405424
-0.284186
-0.182555
-0.471342
-0.556506

0.818503

o O o

o

el SNeoloNoNoNoNeoNoNeoNoNoNoNoNoNo}

—

Zero-point correction=

Thermal correction to
Thermal correction to
Thermal correction to

Sum of
Sum of
Sum of
Sum of

DeltaG

electronic
electronic
electronic
electronic

(solv)

and
and
and
and

Energy=

Enthalpy=

Gibbs Free Energy
zero-point Energi
thermal Energies=
thermal Enthalpie
thermal Free Ener

(hexabenzo-peri-coronene, superbA(Ol.out,

.149156 3
.611036 4
.908798 6
.464471 5
.821894 0
.814582 -0
.169446 0
.552010 1
.589733 2
.224186 2
.942535 -0
.605450 1
.917818 3
.022163 -2.
.625573 -3.
.613370 -4.
.962324 -4.
.354763 -2.
.408019 -1.
.337818 -5.
711175 -4.
.414025 -2.
.767452 -2.
.158283 -3.
.540694 -4.
.588536 -5.
.232948 -5.
.203159 -3.
.589813 -4.
.898228 -6.
.482743 -5.
.736844 -0.
.800390 0.
.051757 0.
.431856 -1
.610409 -2.
.135020 -2.
.088600 0
.624403 0.
.336278 -1.
.005764 -2.
.953247 2
.560223 3
.542295 4
.876009 4
.264150 2
.327064 1
.257619 5
.616849 4
.310973 2
.735287 -3
0
0
0
= 0
es=
s=
gies=
(kcal/mol)

.481241
.506946
.507891
.427123

-1612.
-1612.
-1612.
-1612.

superbA02.out)
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194984
169278
168334
249101

-3.51



SCF Done:

E (RB+HF-LYP)

= -1611.52071845

Standard orientation:

2 cycles

Center
Number

Atomic
Number

(Angstroms)
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PN WS W
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A.U. after
Coordinates
X Y
.378635 0.355559
.381380 1.371676
.997313 1.016176
.378635 -0.355559
.381380 -1.371676
.997312 -1.016176
.780682 0.717104
.170496 2.087495
.535783 2.409849
.507445 1.420422
.135633 0.084400
.784727 -0.293732
.856718 3.443726
.559439 1.691930
.916385 -0.665337
.769219 2.766581
.222706 3.789367
.181042 5.132832
.523855 5.479359
.494895 4.489348
.146830 3.130473
.553611 5.927804
.814956 6.526116
.534577 4.790913
.011502 2.049466
.393291 1.701794
.355232 2.722761
.984258 4.058977
.641328 4.405097
.638104 3.424484
.410908 2.483409
.745375 4.834285
.382892 5.456293
.780682 -0.717104
.170496 -2.087495
.535782 -2.409849
.507445 -1.420423
.135633 -0.084401
.784727 0.293733
.856717 -3.443727
.559438 -1.691931
.916386 0.665336
.769218 -2.766581
.222706 -3.789367
.181043 -5.132833
.523856 -5.479359
.494896 -4.489347
.146830 -3.130472
.553609 -5.927805
.814958 -6.526115
.534578 -4.790912
.011502 -2.049466
.393291 -1.701794
.355232 -2.722759
.984258 -4.058977
.641329 -4.405097
.638104 -3.424484

|
O O OO OO Oo oo

o

o

OO OO OO ODOOOOOOO oo

o

.000032
.000038
.000022
.000018
.000005
.000021
.000083
.000115
.000355
.000585
.000486
.000208
.000435
.000819
.000668
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
.000009
.000122
.000233
.000265
.000093
.000075
.000360
.000394
.000137
.000060
.000049
.000091
.000193
.000185
.000090
.000092
.000257
.000266
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.

0.
-0.
-0.
-0.
-0.

000135
000236
000487
000555
000397
000178
000604
000750
000464

000046
000133
000138
000172
000117
000065
000133
000212
000145
000004
000069
000001
000176
000263
000117



483408
834284
456293

0.000070
-0.000198
-0.000408

Zero-point correction=

Thermal correction to
Thermal correction to
Thermal correction to

Sum of
Sum of
Sum of
Sum of

DeltaG

electronic
electronic
electronic
electronic

(solv)

and
and
and
and

0 5.410908 -2.

0 4.745377 -4.

0 2.382893 -5.

0

Energy= 0
Enthalpy= 0
Gibbs Free Energy= 0

zero-point Energies=
thermal Energies=
thermal Enthalpies=
thermal Free Energies=

(kcal/mol)
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.458658
.484008
.484952
.402913
-1611.
-1l611.
-1611.
-1611.

(Hartree/Particle)

062060
036711
035766
117806

-2.93



Derivation of the Thermochemical Conditions That Permit Direct Comparison of

Arenium Cation Mechanism with the Radical Cation Mechanism

Abbreviations:
T - o-terphenyl, or hydrocarbon subject to intramolecular condensation in general.
TR - triphenylene, or product of intramolecular condensation in general.

B/BH" - base/acid used in arenium cation scheme.

B/BH* - base/acid used in arenium cation scheme.

(0) - oxidant used in arenium cation scheme.
(0] - oxidant used in radical cation scheme.
R, - reduction product of 0, O+e — R,

X - intermediate in arenium cation scheme.

X, Y - intermediates in radical cation scheme.
Enthlapy (H) is considered here, but the conclusions apply to any function of state
(G, A, etc). The arenium cation reaction sequence has four discrete steps:
a) b) ¢) d)
T+BH'+0 ->TH +B+0 —-XH +B+0 — X+BH +0—
TR + BH" + OH,

a) terphenyl protonation.

b) CC bond formation.

c) Dhihydro intermediate deprotonation, steps a-c: O is a “spectator” reagent.

d) Dihydro intermediate oxidation.

The net reaction is:
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AH,

T +0O — TR+ OH,

A hypothetical reaction with dehydrogenation and CC bond forming step can be
constructed:

AHgen AHox
T+0— TR+H,+ 0 — TR + OH;

| T

AH,

The value of H, a state function, is independent of path. Therefore:
(Eq. 1) AHgen + AHox1 = AH,
where AHgen is enthalpy of dehydrogenation and CC bond formation, AH,y; is enthalpy of
oxidation of hydrogen by the oxidant O, and AH; is the net enthalpy in the arenium cation
mechanism.
The proposed radical cation reaction sequence also has four discrete steps (a-d):
a) b) ¢) d)

T+20428 > T +R+0+28B —X*+R+0+28 — Y +R+0+BH +B—

TR + 2R+ 2 BH*

a) one-electron terphenyl oxidation

b) CC bond formation

c) Deprotonation of initial product
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d) H atom abstraction.

The net reaction is:
T +20 +28 — TR+ 2R+ 2 BH*

| T

AH,

As before, a hypothetical reaction with dehydrogenation and CC bond formation
step can be constructed:
AHgen AHoxo
T +20 +28 — TR+H;+20 +28 — TR + 2R + 2 BH*

| T

AH,

And, as before:

(Eq. 2) AHgen + AHox2 = AH,
where AHgep 1s enthalpy of dehydrogenation and CC bond formation, and AHy; is enthalpy
of oxidation of hydrogen by the oxidant-base, O/ B system, and AH, is the net enthalpy in
the radical cation mechanism.

We wish to compare the activation barrier of these two reactions (arenium cation vs

radical cation). It seems that equal net outcome for both mechanisms (AH; = AH;) would
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be a first step and a necessary condition toward even-handed treatment of both mechanisms.
If AH, = AH,, then from equations 1 and 2 follows:
AHgen + AHox1 = AHgen + AHoxo
AHox1 = AHox2

AH(O + H, — OHy) = AH(Q20 + 238+ H, — 2R + 2BH)

This means that acceptor of two hydrogen atoms from the arenium cation scheme
should be as strong oxidant toward a standard reducing agent (H, molecule) as two
equivalents of one-electron oxidant from the radical ion scheme, where base is used to
accommodate protons. Formally, that can be achieved if O =20 + 2@, however no
limitation on reagent chemical identity is meant by that, only that the condition, AHqx =
AHoxo, should be satisfied.

Choice of O should be considered next. Too powerful oxidant could result in
complete oxidation of the organic material (CO, + H,O). Too weak oxidant could make
the first step of radical cation mechanism unfeasible. Therefore the first step in the radical
cation mechanism must be moderately exothermic to thermoneutral. This condition can be
satisfied, when T" is used formally as an oxidant. This choice then sets the identity of O as
2 T" + 2@, or any oxidant, for which oxidation of hydrogen results in change of enthalpy
equal to AHoo, AHoxo = AHQR2 T + 28+ Hy — 2 T + 2B%H).

Choice of acid (BH", B#*) does not influence net energetics of either pathway. We
postulate that acidity in both mechanisms can be kept at the same level, i.e. BH" = B#*.
Obviously, concerns that apply to oxidant strength in radical cation mechanism are

analogous to considerations that should guide choice of acid in arenium cation mechanism.
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As before, we postulate to make the key protonation step thermoneutral, which

corresponds to BH = T-H'.
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