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Information About Computed Properties:

The Microsoft Excel sheet titled “Research Data Compilation-simplified.xIsx” contains all
of the computed properties utilized in this study. The table includes the properties and
their normalized values. For chemical shifts, isotropic shielding tensors are included and
the chemical shift (&) calculated from the isotropic shielding tensor as compared to a
reference are indicated. For example for the HEP values, the column titled “HEP” is the
HEP isotropic shielding tensor, the column titled "HEP-CS” is the HEP value as a
chemical shift when referenced to TMS, and the column “N(HEP)” is the normalized value
of the HEP chemical shift.

Information About Regression Models:

The excel sheet titled “NormalizedRegressionModels.xIsx”, data associated with the
multivariable regression models can be found. Sheet 1 includes the model number, the
number of variables in the model, the variables included in the model, the R? value, the
adjusted r? value, the root-mean-square error, and the associated p-value for the
regression model. Sheet 2 includes all AIC and BIC values for each regression model.

Benchmarking to Experimental Data:

R1 R2 HEP Calc HEP Exp
CHj H 209.64 179.911
C(CHj3)3 H 217 .11 177.66"
CH; CH; 206.41 180.802
CHs; Cl 204 .41 177.562
CHj; Br 204.68 177.362
R1 R2 TEP Calc TEP Exp
CHj H 2032.43 20553
R1 R2 31P-5 Calc 31P-5 Exp
CHj CH; -53.66 -53.5%4, -49.1°
R1 R2 7Se-d Calc 7Se-d Exp
CH; H -30.68 -2.531
C(CH3)3 H 132.12 183.951,1973, 1833
CHs CH, -40.44 0.332%,33
CHs Cl 56.35 77.072
CHj Br 92.35 91.692

The tables preceding this text contain experimental values obtained from literature (Exp)
and our predicted values from DFT (Calc). Due to the limited amount of experimental




data from some of these properties, a comparison is not valid. Deviations may be the
result of our DFT calculations being conducted in the gas-phase with the neglect of
solvent. Others have studied the impact of solvation models on the calculation of Se-
NMR chemical shifts and have noted its sensitivity to solvent.® This leaves a significant
opportunity for a benchmarking study of these properties.

However, despite the deviation in values the general trends are conserved when
considering changes in chemical shifts for Se-NMR. A plot of the experimental Se
chemical shifts vs. our calculated values yields a R? value of 0.9467 when fit with a
simple linear regression. To make a definitive/conclusive argument, more benchmarking
is needed.
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Optimized Coordinates:
TURBOMOLE Coordinates

Fe-adduct R1=H R,=H

22
Energy = -3238.3286544420

Fe 1.5668643 10.4941289 23.6426306
S 3.7088708 10.1683863 23.4496571
C 4.3197019 10.2231937  25.0452435
C 3.4706895 10.4931662 26.0953626
S 1.8091835 10.7737024  25.7934589
S 1.4836537 10.7503024  21.4762916
C -0.0561052 11.4315380 21.1667611
C -0.8933844 11.7338683 22.2172589
C 1.0311774 8.7047980  23.6928186
N 1.3527779 7.7471092 24.6128219
C 0.7680709 6.5223391 24.3211791
H 0.9091325 5.6434858 24.9369671
C 0.0504054 6.7044063 23.1791430
H -0.5558982 6.0149972 22.6058953
N 0.2242953 8.0333945 22.8176920
S -0.3922464  11.4223439  23.8214937
H -0.3254764  11.6450901 20.1295476
H -1.8700338 12.1998852 22.0658496
H 5.3919302 10.0702979  25.1895182
H 3.8269767 10.5720815 27.1252583
H 1.9312654 7.9605537  25.4187360
H -0.1543207 8.4859414  21.9921853

Fe-adduct R,=NH> R,=H

26
Energy = -3349.0222629640

Fe 1.4699234  10.1755669  23.6650585
S 3.6425724 10.0750617 23.6734646
C 4.1174378 10.4826368 25.2686604
C 3.1590482 10.7453186  26.2189563
S 1.5013509 10.6738862 25.7986561
S 1.6364998 10.3657068 21.4878292
C 0.2654074  11.2714814  21.0093953
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Fe-adduct R1=H R,=OH
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.6500118
.9409584
.4710972
.8149895
.1188558
.1636005
.9148226
.0748378
.4148742
.9769620
.5557304
.1677580
.5189622
.1865884
.4151631
.3655995
.3425058
.4507992
.4177054

=
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.6768903
.3514051
.3411817
.1333533
.2472338
.3608360
.7198298
.7002895
.2607148
.2412949
.4174850
.5308913
.2882870
.5528991
.0295665
.7465836
.1644166
.0267665
.6545771

= -3388.8437154960

.5269522
.6648308
.2987561
.4682553
.8093916
.4229755
.1268354
.9641868
.9841575
.6354080
.8964308
.2432102
.1745163
.4458223
.4070052
.9479409
.3705288
.8386864
.5679369
.8929856
.3542402
.2293666
.3194092
.1278750

10.
10.
10.
10.
10.
10.
11.
11.
.7170164
.6555455
.4694006
.8057367
.1662363
.4112790
.6246807
.1623877
.0612017
.6587106
.7337554
.7169760
.2397638
.1139381
.0957592
.1479585

Fe-adduct R1=H R,=NH,

26

5040994
1301676
2258765
5492316
8450173
7646554
4202850
7099809

21.
23.
24.
24.
24.
23.
23.
23.
23.
.1748425
.4469231
19.
21.
.4814651
27.
24.
26.
.6341071
21.

22
25

22

9517415
7779912
5546374
3696432
9103696
4573370
0160443
1085594
5973137

9525474
6982322
2424334
9099540
1172643

4202433

.6454141
.4270666
.0141385
.0643075
.7757044
.4874769
.1876247
.2423518
.7194222
.2704711
.1503528
.4809512
.2334315
.8452449
.1514891
.0953967
.1494910
.0863664
.6642897
.7737501
.5273426
.4874236
.0650189
.1884838



Energy =

Fe
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.5959497

.5562419

.3744521

.7107110

.0521005

.3444278

.6018697

.1711857

.7780023

.3100087

.6555319

.5817169

.1293590

.1291119

.6817953

.9259776

.9685723

.2885954
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Fe-adduct R1 =H R2=CH3

28

Energy =
.5590135
.6856004
.3246603
.5033228
.8508552
.4501308
.0805606
.9007968
.9679898
.4818199
.7771810
.2260294
.0810335
.3823098
.3588319
.8708053
.3926970
.8791444
.2874084
.6720327
.1532916
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-3349.0978575880
.5435944
.6713255
.2922553
.4580147
.8063512
.4611241
.0665833
.8924939
.9275358
.3392310
.6070930
.2813747
.0669778
.3872540
.3369383
.8586399
.3595250
.8221457
.0718534
.5279690
.7756345
.5953694
.6746753
.1778328
.1747647
.1324799

3635071
9540535
9685618
2563042
5974055
6591936
3720803
6808445

-3316.9978613800
10.
10.
10.
10.
10.
10.
11.
11.
8.
7.
6.
6.
8.
11.
11.
12.
9.
10.
7.
8.
.2556678

5286704
1191999
1527760
4600197
8057458
8030769
5112090
8190879
7548058
7161388
5259753
8276274
1863118
4904414
7361107
3033483
9607289
5263696
8323520
7222525

23.
23.
.0036724
26.
.7720824
21.
21.
.2272972
23.
24.
24.
23.
.8639097
23.
20.
.0855119
.1411667
27.
.0972781
.1307023
24.
.7635360
24.
.4327544
. 7860145
.4304970

25
25

22

22
22
25

25
22

25
22

22
22

6204262
4101306

0612822

4624275
1688203

6361453
4023401
1401093
1535530
8259948
1353816
0901565

7586596
5733107

.6444936
.4118837
.9985606
.0609882
.7851530
.4864256
.2011411
.2641758
.7063095
.4224025
.2225784
.3418637
.0481115
.8605611
.1686560
.1278913
.1273879
.0848863
.0283953
.4211502
.9016828
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Fe-adduct R=F R,=H

22
Energy =
Fe 1
S 3
C 4
C 3
S 1
S 1
C 0
C -0
C 0
N 1
C 0
H 1
C -0
H -0
N 0
S -0
F -0
F 2
H -0
H -1
H 5
H 3

Fe-adduct R4=Cl R,=H
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Energy =

Fe
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.0935442
.1797939
.4792664
.3045506
.2525286
.2212955
.3038049

.4407821
.8071615
.0801827
.1425992
.8815503
.0070167
.3970889
.7981411
.4525008
.0097156
.6608338
.3454475
.6998952

-4157.
.4716498
.6297732
.3362678
.5335761
.8366736
.4071278
.0081966
.8140591
.9300778
.4500148
.7802841
.0769085
.2173207
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10.
10.
10.
10.
.8580292
.7556380
.5887573
.8907668
.6379991
.5703780
.3631744
.4598655
.6224234
.9951388
.9617182
.4310808
.5670572
.6806251
.8846183
.4418165
.3949052
.9687500

.3475902
.9478496
.4451877
.9945515
.9677267
.9478725
.3895358

-3436.7247392010
.5342417
.6994895
.2682719
.3765141
.7106529
.5974189
.1574836
.7370027
.9896723

4169820
1661908
4478569
7583185

5436811280

10.
10.
10.
10.
10.8550190
10.7618987
11.7123726
11.
8
7
6
5
6

3117414
1190032
5640963
8967429

9814965

.5174963
.4561385
.2514259
.3468997
.5039649

25

22

22

.9975504
24.
24.
. 7425787
23.
21.
.9840079

6482277
5990817

1238310
6454540

.6539704
.5475858
.1297825
.1320561
.7832584
.4997798
.1273110
.1298768
.7090035
.4514062
.2547025
.7830348
.3076061
.8277131
.0223903
.7360551
.1071286
.3547979
.0889832
.9389956
.3045323
.1540302

.6575274
.3536965
.8400692
.9076511
.7382705
.5242981
.3012511
.3718089
.7550053
.4929710
.3165238
.8299718
.4360281
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oNe]

-0.9822872
-0.1129583
-0.4273195
-0.1868203
-1.7087772
5.4267950
3.9433601
2.7795043
-1.1981773

5.8680472
7.8518707
11.3674622
12.1083168
12.6017695
10.5952650
11.2146560
7.5467915
8.5535054

Fe-adduct R1=CHO R,=H

26

Energy =  -3465.

Fe
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.4589008
.6347712
.1375381
.1978024
.5343948
.6539812
.2962986
.6413783
.9297706
.4156591
.7471515
.0147933
-0.1640241
-0.8895192
-0.0593306
-0.4408862
-0.9022013

2.4475885

0.2191671
-1.5164097

5.2108705

3.4718903

2.8967561
-0.7171260

2.7693767
-1.7295653
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Fe-adduct R1=H R,=CI

22

Energy = -4157.
Fe 1.5160118

S 3.6380083

C 4.2772152

C 3.4599052

S 1.8113453

0842644890
10.2388807
10.1123178
10.6068901
10.9256636
10.8274596
10.5710870
11.5129368
11.8426753
.4490978
.4338405
.2175907
.3387514
.4324278
.7872203
.7815601
.3091054
.3085409
.5167948
11.8452191
12.4545395
10.6714929
11.2595810

8.5164972

9.3709337

6.5511493

7.6158370
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6491516220
10.4060766
9.9771897
9.9774838
10.2757848
10.6419158

23.
23.
23.
20.
.2781342
24.
26.
25.
.0204437

22

22

0112791
1145087
9145902
3018273

8989597
8692251
5375894

.6508087
.6225086
.1800141
.1322790
.7496219
.5039950
.0669416
.0174276
.7503747
. 5804657
.3615648
.9335159
.3991045
.9208947
.0212559
.6289378
.0090722
.5508662
.0293684
.7880584
.3723765
.1355995
.6238995
.7997086
.2101506
.4554001

.6114022
.3723835
.9577440
.0263609
. 7584640
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.4135340
.1054295
.9183274
.8963107
.3579690
.6409112
.3079838
.1331490
.4041300
.3822873
.8806344
.3425464
.8362768
.1296328
.6844282
.9757906
.5079077
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.7183861
.4539334
.7629149
.6542245
.5989717
.4343637
.7598118
.1102271
.4059325
.6953950
.2642291
.7685110
.3198122
.6830154
.6477158
.9546390
.8068060

Fe-adduct R,=H R,= (C(=0O)OH)

28

Energy =
.4825826
.6134465
.2318218
.3958845
.7452480
.4215832
.0879855
.9226328
.8706922
.3050258
.5876048
.3406584
.1433381
.4426125
.3438278
.8838325
.2982852
.7567336
.0691137
.6871498
.9460034
.3605104
.0366882
.1240583
.4100317
.0328505
.9188941
.6798413
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-3615.6655686450
10.

9.

9.
10.
10.
10.
11.
11.
.5297876
.4629897
.3084007
.6403316
.9791889
.2649556
.6077362
.1471355
.6883186
.2175691
.5203863
.4887935
.0639623
.9308647
.8696792
.5582942
.5764637
.0866964
.5033705
.2009071

2660849
8628096
8810149
1670566
5025495
6093452
3540437
6472242

21.
21.
.2528120
23.
24.
24.
23.
.9155986
23.
20.
.1248013
.0817150
27.
.0287236
.2533046

22

22
22
25

25
22

24.
.4605509

22

4567796
1839779

6352904
3740419
1233175
1958307
8429372
1550196
0512853

8892892

.6377064
.4307272
.0231321
.0797610
.7897157
.4857426
.1934821
.2495595
.6374933
.3839267
.1329754
.1548939
.8940111
.8432890
.1621433
.1094895
.1608914
.1096662
.0534226
.1995665
.8303007
.3403710
.3129369
.6362009
.3883297
.8820640
.9000822
.9286090
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HEP complex R;=NH, R,=H
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2.5744744

.8680623
.1171311
.8053758
.5011807
.4836775
.6513230
.9634974
.3976162
.0177070
.3164815
.7328600
.2184941
.2442598
.2056063
.4449800
.0794429
.2538671
.2841716
.0881535
.1500365
.0275019
.8058401
.5769841
.1417344
.2930635
.9112989
.7542587
.7522812
.3205157
.3500452
.3018674
.2174441
.4592022
.4129756
.4726205
.1941137
.3239026
.4863817
.3018476
.3582732
.7653432
.2746519
.1816648
.7772168

-6119.4131576040
.5547380
.8947011
.5646612
.9625979
.9913519
.7157736
.7603390
.0816320
.0936469
.6667403
.8236045
.1656647
.4697858
.4296079
.9007801
.6904687
.9313619
.5853302
.2037005
.1007260
.3210669
.8375936
.5315463
.6531488
.7094750
.2503494
.9845553
.6816895
.1586030
.7217435
.9230224
.8631707
.9305087
.8186897
.7065872
.9652022
.7855324
.2751872
.0972645
.2400910
.2813080
.4070564
.0268243
.4049222
.7186999

| AN Y I K N A B N | 1 | L |
NENNNWNWNRROROROOONRKENW

.0413380
.0486752
.5205912
.1143398
.2379323
.1460779
.5583747
.5498775
.0346466
.2537140
.5293758
.4772936
.8590099
.9812674
.0388657
.8384981
.9447744
.0159139
.0156284
.9720958
.2074206
.7097639

2.5212606
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.7479760
.2203802
.4656111
.1893614
.4689476
.5023444
.1752695
.2771208
.3859978
.8393822
.0305970
.8826730
.8371697
.3933681
.9422543
.2150628
.1088155
.1879898
.6429620
.5337233
.5845812
.1864646

10



)
OTNIITIITINIITIINMANAIIINIIINNHNZZNONINININNOIM
>
D
=
Q
<

[velvs]
e ]

IITZITIITZITITNNZZN

HEP complex R=H R,=0OH
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= -6230.1057498840

3.2568775
.4612966
.5844599
.2632003
.8530420
.7388369
.0085518
.2297535
.8805801
.6175967
.8417717
.4408545
.6618999
.4254497
.3019112
.5660548
.2082392
.7967278
.8802277
.5810779
.7660120
.8067911
.1490385
.9802153
.3671710
.5566175
.1462717
.6503884
.7310539
.1838383
.8342501
.9629786
.7317826
.6877754
.7042705
.0504490
.3176534
.4654843
.5298594
.7229191
.4053064
.9957173
.4134997
.9220343
.3670690
.6211986
.4804001
.3089492
.6164671

.4018413
.6704242
.1685554
.5031559
.5015085
.0918285
.3446178
.5906213
.8502416
.5186369
.6929960
.1836470
.3039192
.2347100
.5880097
.6058133
.7227988
.2788987
.0422788
.7844917
.7726287
.9895972
.7926879
.9887621
.8810453
.6091089
.2563979
.7504991
.5297204
.0722581
.1110386
.8949146
.8836525
.0833371
.0692509
.1105672
.2823290
.3509425
.2059132
.9241570
.1879815
.7894810
.2569179
.2328224
.3884011
.3255837
.8803539
.1800183
.9360274

.4030379
.3671831
.7085683
.2423944
.3702624
.1156892
.3531359
.3896623
.3020999
.6456873
.0933951
.9981752
.4297559
.4999782
.6444507
.2315354
.4602656
.7542486
.9690681
.7058451
.8584136
.3256847

3.2859426

RPNNRFRPOOOROOOROROWRARWWWANN

.5943470
.9544192
.2902031
.8596534
.9914488
.2537443
.8919569
.8517515
.9342023
.3114376
.7557113
.3328565
.0928466
.5157405
.3193314
.1366003
.2199656
.7011433
.8094911
.0876020
.0792480
.9269530
.6876518
.1792316
.9078616
.6141929

11



)
OTNIITIIINIITIINMNAIIINIIINNHNZZNONINININNITI

[vellvs]
ZNO 5

IITITIITOONNZ

HEP complex R;=H R,=NH,

49

= -6269.9287300310

2.5858992
.8775642
.1608892
.8757184
.5481106
.5585482
.6676549
.9838311
.3799740
.9943332
.2653462
.6672463
.1595397
.2953454
.2940861
.5454203
.1231478
.1162293
.1708812
.9365221
.9452028
.0508171
.5322274
.0810372
.6891961
.9577135
.1890682
.4255132
.2662820
.2587229
.2627830
.2262119
.1272625
.5794966

2.2802995

oo whuiooLTULTWA WO

.8540781
.3740842
.4131721
.8015635
.4726366
.0742889
.6913581
.6821159
.3432316
.1866355
.6263437
.6033386

.5107221
.9064775
.6910685
.1145382
.2066611
.0221818
.9536854
.3469815
.1733238
.6503581
.8564018
.0343062
.5692762
.6026254
.1479223
.8036187
.1486839
.7627215
.4539385
.3259839
.4363171
.7186270
.4234945
.3272570
.6575209
.0666215
.8178150
.7892121
.7623847
.5239138
.9888910
.7791291
.9547876
.6559256
.6820571
.6829570
.5369389
.0383032
.7650467
.9430862
.0366135
.6861930
.2092089
.1030150
.3648127
.7209377
.1637465

| I O I I R A I | | [
NFEFNRFRPRANWWRROROROOONRKRREN

.8984320
.9262332
.4219337
.0096469
.1733867
.1924075
.6109020
.5748316
.1104292
.1401668
.5984831
.3426221
.8927830
.0716887
.1265433
.9978152
.0096008
.9508381
.9467822
.8768835
.1007466
.6034815

2.3897812

QWPHAUWNWWEN

.0841005
.6198337
.3386153
.6434724
.9510045
.3147459
.6034411
.8038006
.2866530
.8818087
.0388264
.3961141
.2102587
.4032392
.1105470
.0016220
.1759723
.4535744
.7379885
.1500972
.5266351
.5620019
.7110267
.4658293

12



)
OTNIITIITINIITIINMANAIIINIIINNHNZZNONINININNOIM
>
D
=
Q
<

[velvs]
e ]

IITZITIITZITNINZZN

HEP complex R1=H R,=CHj

VDA DRONOOPRUINDDRDRWWONROOORROORORRO

= -6230.1822188910
2.2411995

.5362989
.6995811
.3184282
.08556438
.0005982
.3241409
.6355620
.1581760
.7742399
.1771199
.5874316
.1169453
.9240557
.7798604
.0216444
.7933472
.3010612
.2575127
.1632788
.3539428
.1660436
.1455913
.9118438
.6281513
.6412308
.8394973
.6105007
.6731282
.2391779
.1363284
.2174578
.2007847
.4036103
.6867621
.0822804
.0104532
.1076648
.2164590
.3437254
.3072186
.0711595
.4038945
.3880445
.0517568
.4758556
.7275645
.0600852
.6519656

-6.
-6.
.6443682
.0639092
.7718871
.2862286
.5081179
.5978499
.1169286
.9880211
.9046769
.7089632
.3076337
.0912329
.4014190
.5407657
.4288724
.1981595
.6598221
.5589211
.0705655
.7218442
.5447702
.6510142
.5868940
.5165202
.0604384
.5719825
.2461752
.0408737
.8978144
.2589717
.9186719
.3896199
.3205578
.4714446
.5123893
.8722627
.0919241
.2982078
.4379400
.1630759
.0882740
.0842748
.6905527
.5853782
.6355034
.2520167
.7317972

1407456
2488319

| NN A Y I Y N N O O I T O |
NEREWNNDANWWNROROROOONRELNW

.0766126
.0331040
.5545883
.2389494
.2096358
.1325571
.6997339
.7380397
.2247038
.1253861
.8276200
.2736835
.2516015
.1607238
.1378553
.8643116
.1976328
.6338039
.5912712
.6625938
.9697057
.5535732

2.6028760

ONWNWNWN

.8219582
.4517736
.5838538
.8369970
.3196908
.1437784
.8613937
.7461482
.0799926
.2984133
.4109135
.9494423
.0068815
.9467473
.9627619
.3749393
.4157277
.6627083
.6890995
.4581508
.16884438
.4996731
.0552263
.4448381
.9104755
.8660280

13



)
OTNIITIIINIITIINMNAIIINIIINNHNZZNONINININNITI

[velvs]
e ]

IITITINIITIINININZZN

VAR DNONOOPDPUINDDRDRWWONROOORROORORRO

= -6198.0816498110
2.2868344

.5874494
.7675007
.3965421
.1577116
.0858619
.3839996
.6995711
.2021100
.8143869
.2078018
.6118626
.1439932
.9619595
.8275191
.0651430
.8353822
.3222265
.2823868
.1716564
.3824387
.1489513
.0779849
.8440397
.5211678
.5771638
.8825660
.6282790
.7192370
.2874427
.2160167
.2371344
.2239256
.3961046
.6493322
.1035635
.0038890
.1283496
.1976017
.3718271
.3391118
.0625166
.3654996
.4333659
.9339521
.0587412
.4086273
.7516729
.0417286
.7785777
.7470744

.2007818
.2962806
.7109637
.1536419
.8235878
.3546674
.5232887
.5974374
.1154034
.0014708
.8716893
.6994148
.2474625
.0115894
.3362935
.4539974
.3266090
.1371545
.6039384
.4896181
.0154618
.7116719
.4953571
.5586925
.5560682
.4672980
.0259410
.6143138
.1589926
.0132239
.8905247
.2224042
.8512275
.3222966
. 2264864
.4255539
.4198154
.7669247
.9773867
.1746604
.3525357
.0188958
.9701619
.7863470
.7405056
.2270797
.2125619
.6091255
.1602363
.1119219
.7039167

| NN A Y I Y N N O O I T O |
NEREWNNDANWWNROROROOONRELNW

.1190727
.0761131
.6149791
.3095106
.2700090
.0578688
.6573857
.6958619
.1998026
.1505729
.8205478
.2805443
.2522789
.1363559
.0917220
.8344056
.1812671
.6540485
.6205892
.6839823
.9981466
.5555761

2.6273799

ONWNWNWN

.8414765
.5007972
.6060167
.8025751
.3293176
.1004387
.8245275
.6950119
.0762614
.3097784
.4453367
. 9486924
.0572257
.0248770
.0595453
.4846333
.5346710
.7707360
.8093524
.5628087
.3438204
. 5486913
.6308533
.2829846
.6628852
.2982539
.6837561
.1140757

14



HEP complex Rs=F R,=H

45

Energy =
2.6643294
.9177318
.1827479
.9218760
.5211652
.5183472
.6088425
.8876267
.3391082
.0028066
.2039075
.6823839
.0564643
.1620957
.1625394
.4230998
.9541203
.0050026
.0610456
.8076394
.8412373
.0278365
.4664496
.0216046
.6815282
.8352088
.3385016
.5108912
.1176979
.0645923
.4214286
.2005832
.0237358
.6009364
.4193840
.7499408
.3894445
.8392304
.4919228
.1200988
.0682331
.5566945
.5926761
.4924134
.5524482

Bv)
OTNIITIIINIITIINNHNIIINIIINNHNZZNONINININNOI

[ox v
]

MIITOTNOZZN

AOUVILMWUIDNWWONR

-6317.8030514800
.7122209
.0272511
.7735237
.2501694
.1835283
.9712109
.8597546
.1705177
.1176207
.7012805
.7534221
.0982640
.3750258
.3308499
.8807439
.5333952
.8110766
.5651349
.2615072
.0571722
.2984736
.9116004
.6254488
.5150355
.8127609
.3418284
.1005583
.0102199
.0184484
.9087593
.2644161
.7457155
.7579787
.5911714
.4890734
.7387127
.4679633
.1171073
.5955166
.6190990
.2735619
.2700767
.1572452
.4376907
.0875689

[ T Y N N N AN IR I B
NFRFWNNANWWRROROROOONRRN

.9908203
.9791763
.4475383
.0545244
.1467871
.2393444
.6643828
.6690860
.1367784
.1667701
.6402475
.3869452
.9771428
.0902739
.1486717
.9370913
.0564501
.1395346
.1287282
.1021617
.3386834
.7070415

2.6041734

OQWhwWWWWEN

.2728673
.8995414
.6003756
.6234656
.1138746
.2268145
.6280715
.7143089
.2868226
.9622328
.0382167
.0863702
.8703344
.4037210
.5014409
.3687885
.4368940
.6154263
.1858795
.2477539
.3305691
.6336117

15



HEP complex R=Cl R,=H

45

Energy =

Bv)
OTNIITIIINIIINNHNIIINIIINNHZZNONINININNITI

o @
]

@
—IIITN-—NZZnN

@]

AOUVILINULTAWWONROOORROORORrO

2.7513530

.9781147
.2046929
.9413636
.5048674
.4720209
.5900948
.8365768
.3586579
.0629160
.2326212
.7789522
.0551379
.0662758
.0451323
.3088215
.8265945
.0437581
.0875664
.8394182
.9254025
.0965817
.7761693
.5814212
.1845518
.2220067
.6633158
.9231365
.5310979
.0197888
.0277818
.2697692
.0415034
.5255894
.5048760
.5414723
.2939321
.7267098
.3753724
.0066101
.7928914
.4258424
.4877949
.3501133
.4419017

-7038.6258530280
.9172072
.1674718
.8172837
.2906309
.1279357
.8398149
.7964313
.0277884
.1497848
.8410778
.8026807
.3305732
.3296672
.2000962
.7066868
.4453236
.6126510
.4612068
.1186506
.8760987
.2658023
.1224409
.8650901
.9800557
.9803438
.6871619
.3591278
.9551902
.5630981
.1853539
.2535790
.9090767
.7601687
.7897222
.6111606
.0278738
.6833387
.2694509
.8788554
.8040846
.3433711
.5520066
.3014893
.7832895
.3486966

HEP complex R,=CHO R,=H

49

I O S O O N N e R A I I |
NFRFWNNWNWWRROROROOONRENW

.0954309
.0595587
.4936138
.1007581
.1564643
.2562388
.6580200
.6921669
.0961481
.2467486
.5962306
.4948057
.9688152
.0013225
.0733082
.7521751
.9911950
.2583915
.2452134
.2554020
.5200984
.7969064

2.7505015

|
OOROWRANWWWNN

(I R (I
NONONRORrROO

.0115259
.4766481
.7395221
.2663867
.5036286
.6238441
.2918774
.2578087
.3672339
.9414064
.0261993
.6588047
.4935792
.3623189
.5167175
.4479734
.4335912
.9302806
.1643527
.2651520
.3483190
.0577352



)
OTNIITIITINIITIINMANAIIINIIINNHNZZNONINININNOIM
>
D
=
Q
<

[velvs]
e ]

ITITOONITITNNHhNZZND

RWUIWROUVIVLINULITRWWONROOORROOROROO

2.5328429

.7124360
.8740823
.6084379
.1119494
.0300323
.1973238
.3960691
.0298787
.7981488
.9207906
.5679535
.6884697
.5508235
.4851396
.2411608
.2786758
.7305006
.7413699
.4719622
.7443342
.0396040
.9330713
.7826073
.3747409
.3160725
.7448546
.8253379
.6434353
.0497491
.0920198
.0305963
.2912269
.7350142
.8404767
.5543741
.4780063
.7692818
.6672491
.0995933
.8443639
.6629024
.4855654
.6576548
.8779055
.1690456
.9392275
.9700372
.8481745

HEP complex R1=H R,=CI

-6346.1607376510
.2556251
.4198154
.9439726
.4059918
.1421619
.7578346
.8194865
.9623393
.2980851
.1029497
.9956555
.6998507
.4188958
.2096160
.6379627
.5388216
.5551866
.4444972
.0178177
.8055891
.3044896
.6159187
.3758995
.4486682
.4606202
.2837595
.9016950
.4881352
.0855129
.8120401
.7767549
.2353744
.9196599
.2189488
.0422095
.3826819
.1882362
.1123956
.0717130
.5541670
.5670011
.9021042
.2831442
.9285030
.2134226
.3595123
.1669927
.6311737
.1108112

[ T T N N Y N AN IR IR NN I
NRFRFWNNRARNWWNROROROOORREREERW

.0494801
.9875565
.3792277
.9790427
.0084378
.4366339
.7984307
.8585725
.1936279
.1818065
.6735146
.4687701
.0739589
.0023217
.0856451
.6431820
.0090794
.5263575
.5752205
.5313824
.8437736
.8215077

2.9302182

ONOWRANWWWNN

.2370761
.6889480
.9562180
.2385071
.4897161
.6317313
.2905461
.1302796
.3343488
.0227883
.0415546
.4102074
.3742592
.2984013
.2716452
.3797952
.1962203
.2617159
.1581609
.8972045
.2679911
.5016910
.1116465
.0732001
.7411434
.1249918

17



Energy = -7038.7343369400
-2.2385298 -6.0487307
-2.5283829 -6.1888970
-3.6874175 -5.5983615
-4.3092444  -4.9931083
-4.0651682 -5.7676625
-4.9747944  -5.2895125
-3.3001565 -6.5336776
-3.6063893 -6.6534524
-2.1380172 -7.1299312
-1.7627330 -6.9574086
-1.1550198 -7.9380946
-0.5772995 -7.6752169
-1.0913733 -8.3883189
-0.9055417 -7.2007999
-1.7714454  -6.5244878
-0.0118632 -6.6264039
-0.7708360 -7.5710200

.2732035 -9.2944307

-3.2336534 -8.7612351

-2.1373485 -9.6843726

-2.3214267 -10.1481403

.1663645 -7.6508403

.1643752 -6.4885004

.9365581 -6.6338956

.6658916  -5.5276645

.6509419 -6.4332635

.8154384  -8.9886594

.6146277  -7.4606369

.6467933 -9.2181875

.2159814  -8.9332069

.0983812 -9.8173285

.2040780  -8.2647482

.1725060 -8.9958700

.4142737  -9.4144003

)
OTNIITIIINIITIINMNAIIINIIINNHNZZNONINININNITI
| |
APOPUVUINDARWWONROOORROORORERO N

Br .7242605  -7.3825092
Br .0930688 -11.4782982
C .0112426 -10.5638469
N .0977825 -11.9175883
N .2320897 -10.1519990
C .3439107 -12.3524384
H .2856830 -12.4811407
C .0709096 -11.2207373
H .4257030  -9.1479811
cl .6725101 -11.0483586
cl .7818057 -13.9925471

HEP complex R;=H R,=(C(=0O)OH)

51
Energy = -6496.7629607610
H -1.5762948 -6.1478090

| NN A Y I Y N N O O I T O |
NRFRFWNNRANWWNROROROOONRKRR W

.0230852
.9823597
.4776495
.1378435
.1348150
.2293926
.7459368
.7831410
.2446217
.1025597
.8162687
.2813535
.2270969
.1747036
.1739509
.8970941
.2001195
.5786134
.5489011
. 5969494
.8893136
.5672578

2.5826414

ONWNWNWN

.8146962
.3927214
.5665151
.9068422
.3188151
.2240509
.9291511
.8511076
.1086794
.2551000
.3341195
.9195748
.1268952
.8318798
.8296349
.2560178
.2454528
.5492034
.5188608
.3590245
.0694550
.3600428

.8600711

18



)
OTNIITIIINIITIINNAIIINIIINNHZZNONINININN

[velvs]
e ]

TOITOOONNININZZN

AUIOONOWOARRMAHRWANNONROOORRORNRNRO

.9425228
.0333649
.5262821
.5064228
.3616119
.9046586
.2834980
.8081091
.3435697
.9759396
.2647555
.0464861
.7781925
.5641153
.1861069
.7376180
.3455897
.2339646
.3301015
.4394482
.5249238
.6605018
.3901419
.2803997
.1725106
.0128111
.1972375
.7845720
.4542286
.1948276
.0381173
.2091425
.3717234
.9429530
.2556998
.7591827
.6454518
.0221482
.7954712
.7703703
.6947753
.4034774
.0940517
.82190438
.5826652
.8978986
.7743057
.2292026
.0195140
.9411729

.2589432
.5169637
.8212337
.6488989
.0547322
.5217719
.6110258
.2660325
.1379953
.2064447
.0159284
.6740120
.5288876
.7613123
.0514057
.9297592
.4373230
.7988923
.8297091
.2860181
.0990609
.0700295
.3134777
.0557060
.0710953
.5117683
.8216765
.8329565
.5215527
.2427956
.6580894
.3869418
.0369123
.2113098
.8707056
.4107539
.7596371
.2076392
.3940639
.2074832
.3773847
.2619318
.2624944
.8556980
.1624523
.5657154
.3888475
.1915940
.3683939
.3450143

(NHC-1) Ni(CQ)3; complex R;=H R,=H

[ TN T N Y Y Y N AN IR IR NN I
NRFRFWNNRARWWWNROOOROOONRR

.8401030
.3867716
.0661654
.0702754
.2530602
.8368270
.8527568
.3891778
.9349469
.9980461
.0669276
.4027251
.3817147
.3546973
.1624059
.4037182
.6700002
.5684515
.6960749
.9798795
.3224073

2.3083798

NWREFRWNWN R

.5240266
.1229770
.2809765
.6268606
.1051895
.9109910
.6334766
.5919099
.1148263
.4720834
.6125165
.2246875
.1536746
.1409195
.1140850
.6012207
.5439505
.8086533
.8621727
.7348580
.3767531
.5672707
.5386051
.2312254
.6482528
.4568026
.0158007
.9971120

19



Energy = -2075.200647802

N -5.5054077 1.9588268 -0.
C -6.4398316 3.4222845 0.
C -3.7282748 2.2756738  -0.
C -5.9476551 0.5547042 0.
0] -7.0426706 4.3552605 0.
0] -2.5905616 2.4797859  -0.
0] -6.2474596  -0.3435733 1.
N -6.7833196 2.1706084  -3.
C -6.0204633 1.4786546 -2
C -6.9592852 1.4959883 -4.
N -5.7247853 0.3422582 -2
C -6.2805590 0.3230881 -4.
H -5.1599047 -0.3969199 -2
H -7.1723073 3.0796564 -2
H -7.5373574 1.8938120 -5
H -6.1531574  -0.5010486  -4.

(NHC-1) Ni(CQ)3; complex R;=NH, R,=H

20
Energy = -2185.893637670

0] -6.4200715 -0.5094037 1.
C -6.2611481 0.3769256  -4.
C -6.8336486 1.6020653  -4.
N -5.8221344 0.3101229  -3.
C -6.1033049 0.3793216 0.
N -6.7092346 2.2342086  -3.
C -6.0816525 1.4497746  -2.
N -5.5964808 1.7871849  -0.
C -6.4677124 3.2800651 0.
0] -7.0036816 4.2203128 0.
C -3.8173671 2.0447398 -0.
0] -2.6780318 2.2234493  -0.
H -6.1188517  -0.4432378 -5
H -7.3055692 2.0779193  -5.
N -5.1490810 -0.8295948 -2.
H -5.7712926  -1.2897942 -1.
H -4.3556591  -0.4822710 -2
N -7.1531532 3.5330869 -2
H -8.1591221 3.5914323  -3.
H -6.6690029 4.1980226  -3.

(NHC-1) Ni(CQO)3; complex R,=H R,=OH

18
Energy = -2225.715898949

N -5.5397875 1.9132470  -O0.
C -6.4654936 3.3671702 0.
C -3.7605004 2.2177848  -0.

3608720
1141820
3372353
6785103
4408594
3094740
3427334
0914737

.1950262

2931939

.8924444

1653705

.4907034
.86976438
.1175637

8556332

2148652
3668928
5087824
0544979
5427862
2705831
3368641
4577058
0809405
4837378
3543720
2573191

.0590531

3597447
5702390
8962434

.0199447
.9788176

1544074
5870426

3897736
1296959
3723690
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ITIOIOIINZNNZOOON
|
(V]

(NHC-1) Ni(CQO)3; complex R;=H R,= NH,

20

.9643114
.0615472
.6205006
.2366517
.7626308
.0555332
.9476427
.8052173
.3490450
.2637740
.1056480
.6189977
.5307707
.1622830
.7978253

RPNWOOORRNONPMO

.4729719
.2984914
.4095992
.4506664
.2970806
.5163835
.6881793
.3988694
.4645024
.3807211
.2210214
.3281752
.8090138
-0.
-1.

4800397
2120928

Energy = -2185.967803575

-5.

IIZIIZIIHZ(’)(’)ZOOO(’)(’)(’)E
|
~N

(NHC-1) Ni(CQ)3; complex R;=H R,= CHj;

22
Energy =
N -5.
C -6
C -3
C -5
o -7
o -2
0] -6

4867623

.4161836
.7161910
.8687192
.0141541
.5823260
.1243225
.7773840
.0675080
.0323869
.8592139
.4304580
.3090206
.1073700
.2617819
.6411864
.6495190
.7826277
.2487732
.6128417

1.
.3978655
.2847668
.5218013
.3337487
.5122713
.3902992
.2223871
.4879688
.5506906
.3200387
.3249237
.4417689
.1621979
.7387620
.5287129
.6230051
.1509419
.4414445
.6318723

WOOORRNONDMONW

[ |
FNNRFROO

9417288

-2153.869627763

5340918

.4550484
.7581297
.9678696
.0395505
.6203265
.2507715

ONDPONWE

.9435904
.4128386
.2585187
.5412324
.3564792
.4652377
.3525720

.6055053
.4729763
.3547633
.2471468
.1246841
.2450535
.3535796
.9816893
.2715656
.6251050
.8855895
.3404347
.1609911
.2401487
.1248675

.3924088
.1114157
.4447362
.6460103
.4395571
.4714595
.3118555
.1073697
.2176811
.3152633
.9078220
.1751837
.5269639
.9156266
.0638588
.9861546
.7309693
.3371401
.1553794
.6189418

.3787452
.1014767
.3553386
.6661051
.4324333
.3259520
.3445496
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|
(o)}

(NHC-1) Ni(CQ)3; complex R;=F R,= H

16

.8133943
.0437271
.9695678
.7189369
.2616798
.0399679
.5587571
.4191348
.9714337
.7733465
.8257226
.7577858
.3813150
.1377381
.2241146

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

wow

.1718527
.4790497
.5259057
.3685830
.3593025
.7587081
.5625689
.7139160
.8945493
.1030920
.2463617
.4391482
.0810766
.3666653
.0680307

Energy = -2273.609084243

-6.
.3305194
.9609074
.8182908
.9268791
.7574221
.0499234
.5249815
.4353043
.9870902
.7431209
.6069744
.2124971
.5095841
.1083082
.2563363

ﬂﬂIIOﬂOﬂEﬂZﬂZﬂﬂO
|
(9a]

(NHC-1) Ni(CQO)3; complex R,=Cl R,= H

1699608

-0.
.3644652
.5741651
.3903417
.5108787
.1911594
.5048911
.9381814
.4064387
.3352291
.2424021
.4380435
.4697115
.0241087
.6701675
.4431275

WONONNDIMWRRERENOORO

3811133

Energy = -2994.429574073

16

0] -6.
C -6
C -7
N -5
C -5
N -6
C -6
N -5
C -6
0] -6
C -3

2304872

.3318164
.0778813
.7685351
.9789405
.9225628
.1090062
.5749321
.4358484
.9365716
.7939740

-0.
.3508820
.4809183
.4085199
.5624094
.1557871
.5228565
.9782279
.4435788
.3655344
.2802136

NAWRRNOORO

3242503

1.
-4.
-4.
.9414272

0.
-3.
.2028535

-2

-2

-0.
0.
0.

-0.

-0.

-4.

.1669539

.4439158

.8931281

-5
-2
-2

-2

-0.
0.
0.

-0.

.1091972
.2231192
.3389102
.9437865
.2318361
.1902442
.1364974
.7952971
.4188198
.4516212
.1610057
.3242015
.7711010
.5575546
.8728370

3593080
2197823
3498966

6681956
1354113

3668725
1738600
5803715
3358605
2784219
8989314

.2940568
.2781821
.3948774
.0092225
3.5979399
.2767000

1888574

4492293
1692137
6532109
4287451

22



-2.6574819 2.4785415  -0.
-6.1579527  -0.4695879  -4.
.2037084
.9009926
.4317767

0]
H
H -7.6915503 1.8554174 -5
cl -7.6799565 3.6474180 -2
cl -4.7338630 -0.8080165 -2

(NHC-1) Ni(CO)s complex R,=CHO R,=H

Energy = -2301.937413669

0] -5.5841783  -0.4409322 1.
C -6.5096073 0.2840335  -4.
C -5.0706487 -0.8425438 -2.
C -7.0635440 1.4983920 -4.
N -5.8535729 0.2845253 -2
C -5.5569341 0.4392203 0.
N -6.7442455 2.2381888  -3.
C -6.0073515 1.4936176 -2
C -7.1012875 3.6146799  -3.
N -5.5360351 1.9293526  -0.
C -6.7359852 3.0961313 0.
0] -7.4648354 3.7984593 0.
C -3.8940366 2.6713014  -O0.
0] -2.8458974 3.1448073  -0.
0] -4.3490107 -0.9157682 -1.
H -5.2069961 -1.6630113  -3.
0] -6.7634378 4.3932516 -2
H -7.7379630 3.8848051  -3.
H -6.5000861 -0.5783610 -4.
H -7.6402066 1.9211507 -5

(NHC-1) Ni(CQ)3; complex R;=H R,= Cl

16
Energy = -2994.521311480

N1 -5.5087148 1.9580134 -0.
C -6.4296566 3.4315083 0.
C -3.7303836 2.2780369  -0.
C -5.9262234 0.5504806 0.
0] -7.0134599 4.3771624 0.
0] -2.5946741 2.4868968  -0.
0] -6.1948639  -0.3494449 1.
N -6.7940880 2.2054769  -3.
C -6.0377851 1.4908700 -2
C -6.9816499 1.5437649 -4.
N -5.7567676 0.3540023 -2
C -6.3163448 0.3550239 -4.
H -5.2024263 -0.4001817 -2.
H -7.1755022 3.1205883 -2
o -7.8833489 2.1827632 -5.
cl -6.1429908 -0.9257313 -5

3767442
9616556

3866854
1574104
5324334
3066451

.9119593

6427681
1521128

.2255634

0815557
4049412
3160584
8677046
2750773
1914966
5739590
2718143

.2301657

9531061
8137380

.1211780

3479457
1317628
3269145
7013175
4528786
2951433
3749307
0626018

.1758281

2705360

.8820094

1543557
5026483

.8470867

5627250

.2594051
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(NHC-1) Ni(CQO)3; complex R;=H R,= COOH

22
Energy =
i -5.

IOIOOOHHIIHZHHZOOOHHHE
|
Ul

-2452.535879252

5540205

.5406536
.7995535
.8195549
.1592248
.6807277
.9837323
.8504023
.1064155
.0582386
.8458954
.3896959
.2132388
.2928662
.8117874
.0973356
.9253738
.5989243
.3641562
.5666431
.3862890
.6893405

(NHC-1) Ry=H R=H

IITIIITINZZ00
I
o

(NHC-1) R,=NH, Rs=H

ORNWRRONOORRNONRMONWER

[
OopR

.9527903
.3979205
.3857410
.6110495
.3217545
.6673029
.2281695
.0226848
.3598462
.2948584
.1781407
.0948515
.9637283
.5793182
.8966973
.1230386
.0910847
.0948869
.0215956
.1658737
.1195023
.2379344

-226.0168640933

5.3903825
.0203917
.5825313
.6881349
.5894703
.3476241
.1494378
.5982499
.6387775

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

9058243
9772736
3476368
4572446
2849257
8429933
6970061
6206636
8309665

Energy = -337.0267915719

13

C -4,
C -4,
C -5.
N -3.
N -5.

0328824
5765005
3990674
5834094
6792593

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

2881369
9844150
2024662
0400309
1711537

-0.
0.0400561
.7725279
.3546243
.4950546
.5482052
.1170170
.1781256
.2750094
.8182815
.0855454
.9852814
.4225482
.3896751
.8842567
.5313446
.3567034
.3022293
.8711903
.2095718
.5182191

4094673
4692930

.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000

.0000000
.0000000
.0000000
.0000000
.0000000
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IITZITITZIT T

(NHC-1) R,=H R,=OH

.6056595
.6168154
.3915204
.1645313
.3663899
.1699030
.1711691
.5173623

11

Energy

C -3.9338590
C -4.5672424
C -5.3072557
N -3.5591505
N -5.6175508
H -6.0340023
H -3.2466571
0 -6.9217861
H -7.4992785
o -2.2317502
H -1.6926274

(NHC-1) R,=H R:=NH,

ITIITIZIITZIITZZNONOO0N

(NHC-1) R2=H R1=CH3
15

[
WNNRERWNOO

0.
-1.

0.
-0.
-0.
.7827737
.6806461
.7013394
.1340419
.4425311
.8760669
.3410606
.6100472

.3012606
.5525165
.1781627
.1590573
.9257858
.3800224
.2510484
.3248970

= -376.6784763955

.7924341
-1.
.7592653
.5381254
.5877041
.5648318
.6319105
.1016887
.3134539
.9889497
.1739963

4386336

= -336.9832255856
4.0506882
.8116020
.4128912
.7302432
.8302902
.1089011
.2963395
.2086246
.4020307
.3334756
.3793101
.2189858
.3075479

9038931
2824456
9531341
4485642
3723201

Energy = -304.9255260297

C

C
N
N

5.
-4,
-3.
-5.

4846405
1234729
6750430
7995189

0.
0.
-0.
-0.

8167670
8845498
4328800
5388414

QOO OOOCOOO0O

.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000

.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000

.0004888
.0312469
.0168281
.0029604
.0419319
.0110560
.0101627
.0597981
.9690720
.6363492
.0073830
.9070581
.7037107

.0000020
.0000015
.0000020
.0000034
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(NHC-1) R,=F Ry=H

C -4.6942888  -1.3491540
H -6.2308673 1.6035884
H -3.4592197 1.7415327
C -2.2704884  -0.8221794
H -1.6436558 0.0778795
H -2.0430146 -1.4199886
H -2.0430104 -1.4199900
C -7.1582196 -1.0666146
H -7.8722734  -0.2338428
H -7.3242310 -1.6842473
H -7.3242357 -1.6842494

9

Energy -424.8362714725

C -5.4545629 0.9573938
C -4.1010472 1.0776831
N -3.6024578 -0.2134386
N -5.7165478 -0.4018036
C -4.5819354  -1.1792507
H -2.6140720 -0.4388415
H -6.6493778 -0.7988326
F -6.4100450 1.8903056
F -3.3258940 2.1642044

(NHC-1) R,=Cl Ry=H

9

Energy = -1145.607235801

C -4.0875907 1.0010623
C -4.5847696  -1.2591073
C -5.4505810 0.8867594
N -3.6035704 -0.3023018
N -5.7110081 -0.4785841
H -2.6158091 -0.5315172
H -6.6467728 -0.8691415
cl -6.6553103 2.0963408
cl -3.1005378 2.3941795

(NHC-1) R,=CHO R=H

13
Energy = -453.0495984467
C -5.6444890 1.1812996

C -4.2783065 1.4421812
N -3.6738653 0.1996180
N -5.7482311 -0.1967940
C -4.5461125 -0.8618228
H -2.6628778 0.0911682
H -6.6478782 -0.6707852

.0000010
.0000039
.0000040
.0000058
.0000065
.8914672
.8914535
.0000075
.0000084
.8914510
.8914336

.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000

.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000

.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
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I
~

(NHC-1) R,=H R;=CI

9
Energy =

NOITITZZNONON
|
(o))

ITTOTOOONNZZNNN
|
=

.5300944
.8008911
.9510927
.5763904
.3066841
.1404768

WNWERNN

.6940414
.0698279
.6514117
.1617261
.7280712
.6266966

-1145.520841177

3.9914838
.6403659
.3538392
.6193687
.6868967
.0846745
.2841128
.3168020
.9747664

.8786771
.3629274
.8591609
.4642103
.4942311
.6581778
.6986733
.0205026
.9430477

-603.6398998313

4.0042393
.5189700
.3562201
.5230097
.6396125
.9692378
.1233198
.2462773
.9578303
.9283964
.9612067
.9668529
.8855272
.1412586
.3361714

.5823930
.6638545
.4835123
.7337075
.8889938
.4638256
.1063307
.2831960
.7789165
.7965224
.0489637
.4308826
.8249414
.2292087
.4344507

QOO OOOOOO0O

carbene-phosphinidene adduct R,=H R;=H

Energy = -799.4558273320

2.6026514
.7088463
.6336637
.4019106
.3214044
.2915241

RWNNR R

.3070047
.9726227
.6212041
.5904344
.0923166
.9330932

.0000000
.0000000
.0000000
.0000000
.0000000
.0000000

.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000

.0056233
.0000800
.0075028
.0011269
.0040736
.0046140
.0021717
.0012722
.0082164
.0006894
.0016585
.0061473
.0057405
.0108681
.0069656

.4904400
.0470148
.2965807
.9787112
.9451348
.4394945
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ITIIIIIITNZZNNOTUVTINITI

.3474747
.3892798
.5225583
.0610259
.6599885
.7183324
.7112971
.2145608
.9888783
.6786583
.5976786
.8597303
.6955058
.6846575
.6456730

NOWOOONNOORWORR

.9241072
.2862884
.7758481
.5891175
.0072466
.1222772
.8625166
.2731707
.2143805
.9559099
.8486361
.5012136
.1449846
.8154423
.0111848

.9877345
.2045108
.2185461
.9840142
.5759103
.1599738
. 5471404
.2076874
.5666105
.2453997
.0927611
.1323532
.3880015
.4618469
.5133602

carbene-phosphinidene adduct R,=NH, R;=H

Energy = -910.2229750647

carbene-phosphinidene adduct R,=H R,=OH

23

Energy = -949.8672611161

C -2.7764081 1.2426315 0.3253673
C -3.7760601 1.8508365 -0.4377241
C -3.4787961 2.5094746  -1.6530053
C -2.1215749 2.56063751  -2.0372175
H -1.8581897 3.0718968 -2.9692153
C -1.1181772 1.9839007 -1.2601369
H -0.0780039 2.0485263 -1.5861280
C -1.4392911 1.30500684 -0.0805486
H -0.6568623 0.8403446 0.5209434
P -4.7055811 3.4088836 -2.6853073
C -7.9507329 1.1721001 -3.4023663
C -7.1924595 0.2380057 -2.7500251
N -6.0048564 0.8644731  -2.3800865
N -7.2003517 2.3640344  -3.3777433
C -5.9765133 2.1877498 -2.7786569
H -5.2423057 0.4407838 -1.8605116
H -7.4927547 3.2235644  -3.8272817
H -3.0412712 0.7403557 1.2583160
H -4.8031354 1.8521567 -0.0638897
N -7.4661778  -1.0747899  -2.3538300
H -6.8390642 -1.7693530 -2.7652122
H -8.4313098  -1.3338229 -2.5526464
N -9.2123588 1.1362875 -4.0147993
H -9.3286035 0.3946644 -4.7025678
H -10.0077606 1.1585720 -3.3768571
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TOIOIIIITINZZNNTVTINININNHNON

carbene-phosphinidene adduct R,=H R;=NH,

IITZIITZIITIIINZZNONOTUVTINDININOHNON

.0305690
.9601031
.5489268
.1670278
.8151776
.2490373
.1892116
.6704285
.9475435
.6548586
.1520295
.3697496
.0646150
.2844725
.9719583
.6164178
.2213701
.3815042
.0262225
.6641822
.8161724
.9885629
.4176193

.3704274
.8369487
.9276031
.2290899
.6333294
.9561596
.1953403
.1823470
.5113595
.3749789
.6501790
.8659934
.0343869
.0833931
.6126825
.0928754
.7409032
.0472775
.5177990
.7049482
.1495724
.1596856
.4896813
.1716747

OSCOWWRORRRLRNOORWRERENNWNNR R

WARWNNRRRENOORNRRRERERERENNN

.1480513
.6101672
.3358123
.6022925
.1545191
.1625952
.3880979
.4189100
.0639147
.0084760
.1113347
.0156776
.4629784
.1686987
.8152174
.0299682
.2145971
.5915007
.4731982
.4900348
.9470639
.3798229
.0534532

= -910.1567149584
2.0701340

.0078381
.3819997
.2818150
.8062782
.7815578
.4116310
.0442353
.5087185
.2080004
.9300843
.0681870
.0050966
.4499132
.1454778
.7959490
.0266705
.1716320
.0959616
.7511152
.4448840
.0710052

6720792

-0.4401252
-0.2851963
-0.1514571

.1740048
.7667362
.9120985
.0444222
.9187485
.0929480
.2260373
.0172134
.7522903
.2063062
.1732687
.9099047
.8947803
.3128045
.1287188
.7847113
.2992093
.0452189
.5660446
.3682767
.0537742
.7578650
.0633824

.7322889
.3893374
.9391710
.9117982
.9622504
.5634020
.3372730
.2385427
.0313443
.3106036
.2943467
.8555929
.7958671
.4898906
.5458756
.1788357
.0970163
.7694301
.1632943
.6932160
.5732244
.9162452
.9768408
.0148451
.9744178
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carbene-phosphinidene adduct R,=H R,=CHj;

-878.0991643687

2.1751099
.3966564
.7914431
.8934483
.1404894
.6803251
.0081692
.3111679
.3585398
.3290801
.2938382
.8152125
.0362669
.7854228
.0000381
.9615311
.9375797
.8999551
.0679997
.5340867
.0666113
.7205760
.4524943
.0268670
.8429450
.2837131
.1106033

WWWWOOROWNORRENOOOWRRFRORRERENNN

.4846559
.8836829
.4817692
.6697944
.3836013
.2548472
.6258890
.6590534
.3421315
.2023796
.8552611
.1219903
.4884724
.0598884
.8593877
.1946830
.7953334
.8135161
.5151754
.1793481
.1305555
.4651407
.3626917
.3611990
.8916834
.2344056
.9616413

carbene-phosphinidene adduct R,=F R,=H

NZZNNTINININNOHNN

-998.0071389540

2.6368002
.7301719
.6387892
.4077581
.3150073
.3104170
.3653052
.4225217
.5658339
.0432833
.6784137
.7560010
.7798542
.2804566
.0353369

NNOORWORRRWNNRR

.3268188
.9981359
.6163638
.5505052
.0298159
.8867853
.8505648
.2707782
.7551062
.5939127
.0502828
.1597115
.8685436
.3119975
.2309904

.7030457
.1581841
.1368849
.8644945
.88940438
.3116631
.8996107
.0239874
.4025863
.8266215
.3598816
.5444334
.5703136
.9012047
.7753215
.5718997
.2285888
.7072791
.7449789
.3834247
.2645320
.5126111
.4452699
.4931498
.9804755
.5520062
.3873446

.4907086
.0636863
.3272112
.0075177
.9841883
.4499834
.9947596
.2007710
.2358998
.0384851
.5643489
.1363473
.4417980
.1284136
.5074361
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TMMIITITXI

.8610314
.6381395
.7292031
.6678178
.7464533
.8602543

0.
3.
0.
2.

5137983
1806420
8593272
0610649

-1.1710051

0.

8705400

carbene-phosphinidene adduct R,=Cl R,=H

— ]

ORNOWONNOORWORRRFRWNNNE

= -1718.777682076
2.6336941
.6986575
.5717452
.3314869
.2116163
.2615780
.3093332
.4106240
.5762207
.9413730
.7013475
.8067208
.7545829
.1859424
.9557862
.9217873
.6219993
.7550719
.6416415
.8519263
.1937351

.3443183
.0450103
.6540601
.5528089
.0234476
.8623207
.7977744
.2522464
.7137224
.6564154
.1316279
.2225060
.9430503
.3951687
.3069023
.5489917
.2695753
.8825068
.1400276
.4783021
.9077411

.1912756
.5121507
.4728802
.4925411
.1720216
.1501654

.4954697
.0782008
.3433390
.0019963
.9798955
.4243711
.9541684
.1760251
.2759031
.0899927
.4780387
.0009746
.4408028
.1982154
.5605855
.0146712
.4646630
.4772031
.4648224
.0062821
.2624161

carbene-phosphinidene adduct R,=CHO R,=H

NZZNNTINININNOHNN

-1026.223941844

2.7691901
.7987933
.5660634
.2601335
.0574740
.2272232
.2219246
.4793656
.6730342
.8833799
.5926468
.7290734
.7088723
.0673896
.8770753

NNOORWORRRWNNRR

.3118357
.9762747
.6106352
.5816945
.0742179
.9294500
.9196403
.2875305
. 7781465
.5647522
.0174436
.1009478
.8442617
.2645246
.2093160

.4383359
.2343778
.4717384
.9953316
.9485234
.3160884
.7409257
.1007808
.4285849
.3556261
.7637933
.1761496
.6078834
.5287472
.8107964
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TOITIONNIITTITIT

.9119537
.5120092
.9715509
.7943910
.8411343
.7798789
.6505033
.9332869
.4556306
.1821219

0.4799478
3.1160652
0.8290275
2.0252510
0.
1
2
1

8445729

.3574287
.0522353
.8154761
1.
.2011569

8152414

carbene-phosphinidene adduct R,=H R;=ClI

21

Energy = -1718.783405707

NOITITIIITNZZNONOTINDININNHNN

— ]

2.8990876
.7862382
.3004763
.9146060
.5231617
.0337016
.0395874
.5220533
.8323075
.4199920
.0160037
.2887670
.9830595
.1074235
.8656643
.6376928
.0500378
.2913636
.8585596
.4924120
.5786711

RFWHRRRORNOORNRERHRERENNNRE R

.5879404
.8749986
.1396805
.1184425
.3175106
.8258382
.8000712
.5624393
.3332836
.7967639
.0638405
.1088738
.5035485
.0612699
.6970842
.8401866
.1409090
.3721965
.8718216
.4915042
.9819522

.0916175
.8621936
.3961781
.2131853
.5035462
.1045206
.6103909
.5330247
.9386246
.6386540

.5951286
.4444444
.7372466
.9624304
.9604934
.9201661
.1142952
.3618804
.1753796
.0349130
.0737723
.3950092
.2585242
.3359376
.8357210
.9991853
.3868655
.5900803
.2505289
.1931898
.7940924

carbene-phosphinidene adduct R,=H R,=COOH

27

Energy = -1176.789455396

NUINININOHNON

1.8051178
-3.
-3.
.8068272
.1746892
.5468996
.9496482
.0404900
.0510142
.1511000
.4218508

0703531
5990341

RPWORORRFRERENNN

.0338265
.5288740
.3695243
.7191263
.6164157
.2180280
.7163096
.3721663
.9876690
.2682973
.4040817

0.
0.
-0.
-1.

-2

6482750
3221595
9726373
9394299

.9621815
-1.
-2.
-0.
-0.
-1.
-4.

6112891
3746310
3155982
0641157
3599279
0535008
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TOIOOONMNIIITIITNZZN

.6751507
.9004827
.1191206

-6.0612399
-1.4149692

.6604126
.1641941
.6307541
.7744762

-5.4053464

.1947093
.5713445
.2631000
.8678372

-7.4193937

.8999744

VA OOWROWORWNNNOO

.3563384  -3.
.7457302  -2.
.4888954  -3.
.1343328  -2.
.1690311 1.
.0476003 1.
.5184690 -4.
.6619015  -4.
.7062046  -3.
.2706999  -1.
.3981553 -2
.9017849  -4.
.1335256  -0.
.6254825 0.
.6137051 -2
.4357332 -2

6795696
5625955
2088021
3156121
6586898
0812296
8318575
0419775
3979461
7260767

.1307950

2979999
4480129
0265498

carbene-phosphinidene adduct R,=H R;=C(CH3)3

NONNOITIINNAIITNZZNONTINININNONNON

= -1114.0424742960

2.8879702
.7762425
.3166622
.9192875
.5296157
.0303647
.0436478
.5060380
.8124158
.4109858
.9289639
.1245797
.8061100
.1237213
.7780291
.4043664
.0075255
.6866599
.6779039
.2769863
.8506594
.2116283
.1650760
.2814125
.2854856

RPAPRWNNWORRRNOORNNNNNNNNNN

.2969828
.4098549
.5966313
.6932729
.8453872
.5992743
.6792985
.3919374
.3108770
.9738150
.0818220
.0079037
.4260615
.1910248
.8160921
.0181769
.1248173
.5958895
.5852255
.1476061
.3638677
.5154273
.1735214
.4563726
.9291657

.4607157
.6876214

.6456225
.4229843
. 7480807
.9363873
. 9460647
.8628599
.0442444
.4352945
.2732723
.1650658
.8574884
.6720333
. 7807669
.0413786
.9595899
.4872782
.8662474
.8847790
.2192206
.6554804
.2323960
.2908399
. 5442837
.0141816
.3816913
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I IT I I ITIITIITIIIITITITITIITIITNN

TITOONNNZZNONTINININOHONON

.0595225
.6321361
.5629298
.5845096
.6586928
.1889271
.7018092
.6814594
.3171296
.8243792
.5568401
.0831395
.8911373
.1193932
.8523223
.9287875
.4539002
.4550669
.0729664
.6086791

carbene-phosphinidene adduct R,= CH3 R1=C(CH3)3

.8294772
.1682042
.8993693
.5353960
.1460650
.5151994
.0433179
.4704111
.6375353
.1350319
.0668663
.0156426
.9767943
.7559701
.8016161
.4131487
.6172252
. 5347995
.2805274
.1684424

= -1192.6849968550

3.0533990
.9002527
.3918697
.9926502
.5685431
.1430769
.0650343
.6658609
.0045470
.4367167
.8702096
.9961302
.6947784
.1268454
.7642439
.3345833
.3404695
.6017404
.6533342
.4772582
.9800136

RRWORRRNOORWRERENNNNNNERE

.8079865
.0891209
.5120573
.6602920
.9953864
.3950797
.5233886
.9598923
.7487141
.1470726
.1269272
.1153908
.5717922
.2342231
.9385845
.1829616
.0642613
.3865731
.5797460
.4842488
.9927608

.5027689
.9137162
.1310928
.4510844
.3574745
.9232836
.0860710
.1533754
.5752602
.7741179
.1271456
.9037329
.9898460
.6333570
.3141696
.6341995
.5800918
.3909745
.5354872
.6940686

.8059486
. 2644385
. 5136485
.6248256
. 5746845
. 5464179
.6646265
.6735418
5151903
.8847717
.6468677
.3661485
.6657029
.0914287
.9509818
.6929629
.3817314
.1460652
.5348212
.7591276
.1346146
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I I I I I I I I I I I I IIITITITITITIITIITITITITNhONONONN

.1039676
.8266889
.5858714
.2746040
.8138630
.6256483
.2243507
.3366016
.8399444
.5535843
.2234292
.9450134
.1044972
.4671494
.2479278
.1456984
.9361104
.0368894
.9336271
.8514213
.4893500
.9087855
.7654521
.2252893
.6942703
.5537494
.9502661
.0722570
.4564455
.7621497

UVVADRNWANOORDMPMW

[ I I 1
RPORUAWNNRROOORE

.4866979
.0708468
.5661765
.5279977
.9595257
.2840738
.6873509
.4382499
.3528487
.6662025
.2230713
.5543166
.7161176
.4440771
.1735217
.7070728
.4956568
.0811100
.1250145
.2151045
.1185167
.3613224
.2103749
.0401595
.8922660
.1311570
.0549218
-1.
-1.
-1.

0118976
6302706
9323689

carbene-phosphinidene adduct R,=Br R;=C(CH3)3

= -6261.7019558980

45

Energy

C -2.6053018
C -3.5812646
C -3.2424841
C -1.8886752
H -1.6019906
C -0.9119322
H 0.1284110
C -1.2641159
H -0.5041763
P -4.4721724

WINNWNWWNNN

.0326876
.2520981
.7752115
.0882566
.5084383
.8785516
.1327411
.3440603
.1777707
.3626442

.0435788
. 7382856
3551512
.9438734
.9561882
.1212199
. 7880463
.5402839
. 2452578
. 9946986
.5275391
.6766353
.3215924
.2189715
.4444219
.9906534
.4749975
.6596306
.7256155
.3174041
.4338196
.5745303
.4981730
.0678285
. 7509054
.8463029
.2950339
.8956579
.2167008
.3764030

.8350522
.1360326
.4013477
.6411305
.6081216
.6633779
.8753382
.5774634
.3424183
.6340805
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os vy

I T I I IIIIITIITIIIITIITIIIONONOONODNDNOIINOTITINZZNON

carbene-phosphinidene adduct R,=F R;=C(CH3)3

45
Energy
C -2
c -3
c -3
C -1
H -1

.7421600
.8248617
.5462859
.0724618
.6928834
.1703610
.5290716
.5123482
.6703850
.8937338
.6240927
.0273707
.7518388
.8360877
.2822838
.7271527
.5441503
.9737368
.2828104
.8397076
.8695441
.5255651
.2509653
.0330013
.3920348
.1436001
.0663880
.8916023
.9078632
.8668944
.9567661
.5559571
.6505495
.7500650
.2100478

VAR WWNOORPWWNRERWORRENNOOR

.1961778
.2617704
.7295635
.2897748
.0843224
.1950736
.1753017
.2438958
.4633535
.6277329
.0254810
.0894056
.8323649
.6426049
.2841252
.9206561
.4645042
.1337227
.8711115
.0374590
.9300408
.3767338
.5097856
.6577980
.4464328
.1827001
.9651063
.3099059
.1972992
.7926350
.9029454
.9531659
.9852065
.1474383
.6686426

= -1312.5877038950

.7499474
.6607459
.2557636
.8979149
.5556565

2.
2.
2.
3.
3.

2963026
3839299
8085981
1593835
4968381

.3193934
.9518746
2791048
.8850147
.66056044
. 7900112
.7205088
.8913044
.6350685
.8071086
.0900742
.2602333
.8128030
.6607031
.7307114
.7592932
.8412489
7999917
.9880786
.5311378
.2259810
.8477713
.1939956
.1884354
.0633069
.1954272
.6659908
.2693553
.3364870
.5209253
.1286630
.2124004
. 5064079
.4975331
.3579416

.7033574
. 3487642
.6327695
.8026450
.7841059
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I I I I IITI I IIIIIIITIITIIIITNONONODIINOTTOZZONTVTININ

.9891456
.0534915
.4062627
.6978012
.3870957
.7420889
.8612231
.5672541
.0411896
.6694663
.1358434
.0690257
.5005698
.6473651
.0940657
.7080379
.1368173
.9345785
.5098545
.1641340
.0300642
.3009675
.3016410
.4680427
.7649132
.4570695
.0716422
.9232607
.2713496
.8548513
.5772134
.5993798
.6760046
.6923720
.5334184
.9908983
.4091652
.0651734
.8613484
.3811981

UVRDNWPHANORRPAWWNRERWORORNOORLRWNNWW

.0841509
.3636643
.6449867
.5807623
.1953759
.0995900
.1689028
.6294096
.2145582
.9645472
.9853890
.0404310
.4189147
.5103744
.9673612
.1342802
.3285468
.9131159
.5837909
.4341555
.0996382
.1773592
.5014818
.2539327
.1766381
.7399538
. 2914405
.5328472
.8566139
.6007443
.3638866
.7420039
.6693125
.8279796
.9298990
.9849503
.1690517
.1362775
.0865812
.8451795

carbene-phosphinidene adduct R,=Cl R;=C(CH3)3

45

Energy =

-2033.3460608250

. 7444956
.9089997
. 5145215
.3414240
.0212696
.6188524
.2047877
.4242748
.0769713
.8687699
.5809027
5039222
.7995771
.5782127
.6862948
.1698464
.9209507
.8801424
.4846379
.7561550
.5051220
.5364857
.6246335
.4106820
.0369235
.2167276
. 5861572
.8534776
.7479863
.9836534
.8278945
.4279033
.8554966
.9036922
.6604972
.2933491
.0657078
.6471962
. 7326698
.2532893
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I I I I I IIIIIIIIIIIIINONONONIINNH——NZZNNTVTINININONN

.6814472
.6304676
.2538213
.8883697
.5715127
.9383508
.1114434
.3285059
.5895655
.4423236
.7508903
.8441242
. 5580997
.0670412
.6900106
.1891016
.4122533
.5161590
.6480017
.0004777
.6827921
.0569958
.7727969
.7037513
.2667747
.7817806
.5045224
.0943688
.3042491
.8275922
.7053415
.3730848
.0929198
.0826856
.4783584
.2087511
.9902804
.8559368
.8695089
.8135876
.9700914
.5298203
.7675723
.7360529
.1996344

VP PRPRWPANOORPAPWWNRERWORRENNOORWNNWNWWNNN

.1349945
.3194481
.7664367
.0389765
.3987218
.8651014
.0870138
.4065622
.2687342
.3087321
.1841736
.2534284
.7083882
.2693821
.0490427
.0958927
.1287144
.2939970
.4865317
.7900724
.1264090
.2069465
.8274130
.6509623
.3535923
.9411430
.3688632
.2694133
.0269120
.1815945
.8758908
.4049947
.5500001
.7013903
.4329396
.1903274
.8576952
.4305213
.1022602
.8818728
.9474754
.0443566
.9944790
.0649745
.7082552

.8299153
.1745482
.4584358
.6821585
.6641508
.6716727
.8730336
. 5880456
.3786724
.7506159
.3877143
.9885114
.3069742
.9528421
. 7282229
.9755980
.9720353
.8509643
.6447866
.8154989
.0396792
.1989333
.8633014
.6401231
.6856798
.6680612
. 7880488
.7702381
.8864974
.4238442
.2428279
.8041470
.1385434
.0450895
.9782336
.1102674
.6417103
.1739279
.2832730
.5140538
.0921872
.1172481
.5813245
.5951579
.3618282
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carbene-phosphinidene adduct R,=I R;=C(CH3)3

I T I I IITIIIITIIITIIITIITONOONDNDIINOHHODZZNOTUWUIOINIONONOOON

= -1708.5244725380

2.6440102
.6087492
.2451249
.8788872
.5727371
.9122757
.1392727
.2894577
.5371012
.4656130
.7374398
.8163212
.5426908
.0646540
.6863979
.1698019
.6817043
.5034902
.6612026
.9509984
.6619535
.9715894
.7061066
.9058158
.2714972
.6468747
.6019585
.8472012
.2367782
.8109888
.9651061
.6125669
.3316584
.9695043
.2652510
.0410738
.1769682
.9316432
.9805798
.9219739
.8830627
.5430995

UVBEARARNWNOORPMAWWNRWORRNNOORWNNNNWWNNN

.0023660
.2651872
.7598593
.0034391
.4038365
.7493139
. 9499217
.2420194
.0419588
.3904497
.2330110
. 2844509
. 7531443
.3210878
.1152049
.2973820
.2675075
.2000194
.4661742
.6200257
.0944563
.0275043
.8576088
.6565043
.2807402
.8330026
.5244439
.0712065
.7905201
.9382887
.9868703
.3843346
.4977820
.5758814
.3449234
.0742771
.9828486
.2299595
.2974201
.8256502
.9225143
.9218834

.8762738
.0951089
.3650404
.6100120
.5792920
.6322200
.8460369
.6128453
.3772043
. 5863852
.2823662
.9383280
.2871974
.8584190
.6410157
.5835496
.4905913
.9201795
.6526243
.8516315
.1324063
3325494
.7933808
.7089605
.7073022
.8152609
.9233523
.8598647
.0765455
.6376737
. 2485442
. 9134139
.2743739
.2612538
.0674107
.3063572
. 7381732
.3594053
.4610497
.4673106
.0629747
.2226750
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H
H

-6.
-5.
-7.

5198322
7421101
1837814

3.
4.
4.

0034076
2394384
6526750

-5.
-4,
-5.

carbene-phosphinidene adduct R,=NH> R;=C(CHj3)3

I I IIIIIIIITIONOONNONIINNZZOZZNONOTVTINININONOHON

= -1224.7893897710

2.9530873
.8071365
.3433569
.9755149
. 5816604
.1245972
.0760409
.6032193
.9396689
.3952758
.8140292
.9059518
.6242145
.0884573
.7246466
.2346979
.1992318
.5265591
.6476666
.3481917
.8619351
.1698651
.0233042
.3541715
.1559625
.9385029
.3729414
.4759827
.4507368
.7341704
.2756989
.8642840
.7333177
.1152111
.6598994
.5406366
.7286533

VAR WANORRPAWWNNWOORRERNOORFRWNNWWWWINNN

1o
OORrHK

.3215145
.3583482
.7368600
.0843597
.3816311
.0629711
.3434912
.6753831
.6534985
.0563803
.0342004
.0941875
.5282971
.1290068
.8600552
.1436859
.8385235
.4865449
.4873050
.0313624
.1112100
.4538803
. 9194694
.4902618
.5958513
.0569759
.0985241
.6937375
.4424705
.3038521
.5671288
.1826241
.4815680
.7418104
.6351308
.2501498
.6084780

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

0.

1.
-3,
-2.
-2
-2.
-3,
-2
-1
-2
-2
-3,

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

4596214
4378172
3817241

6697380
4318834

.7132559

8213808

.7969615

7144906
8369419
5407695
4061899
1751366
5893366

.1948327

5404766
1148196

.9834538
.6129390
.6490557
.8707018

4866233
6462185
2960877
7080271

.8263569

3544473
7456665
5662517
6955280
4346894
0976568

. 7797854
.1650539
.4298057
.6409323
.8121559

9704879
9375949
5977140
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.7458080
.7508429
.5191651
.9876847
.3814609
.2756994
.9319438
.4329153
.0678404
.4821807
.7597851
.4513854

.7527233
.7963733
.1669528
.1178351
.3358621
.1955837
.0135458
.8988268
.0452222
.5250898
O.2886476

1436433

carbene-phosphinidene adduct R,=NO, R;=C(CHj3)3

= -1523.2580807770

.6013122
.6085262
.2964215
.9469199
.6864729
.9381996
.1021818
.2612958
.4758189
.5684068
. 7785047
.8570884
.5758419
.1459388
.7438642
.1676358
.2369045
.4888176
.7743562
.8626803
.6485632
.2205928
.9787650
.7652820
.2071432
.4824774
.7641927
.3026501

NOORPARWUWNRFRPWOORRFRNOOOWNNNNWNNNN

.0898130
.2724138
.6683139
.9042687
.2352831
.7234880
.9074628
.3110979
.1705028
.1792419
.9537032
.03866438
.5386817
.0629579
.8745091
.0370733
.8283122
.4083544
. 3224807
.7782368
.1054411
.0724768
.7071834
.4329590
.6484814
.8225007
.2691778
.2144767

.9999507
.1294409
.6903147
.2601634
.9860698
.6144221
.7661210
.1116719
.0297684
.0425315
. 9262795
.74345006

.8793201
.0661785
.3819449
.7067189
. 7147250
.7563108
.0297084
.5379215
.2817894
. 5996946
.3194438
.8731474
.1589092
.8032784
.5592168
. 9948297
.1402091
.7610834
.4021096
.8920258
.2169108
.8572082
.6601102
.3367327
.3273363
.6807244
.9271219
. 5356402
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.5344834
.9246463
. 7473966
.3687290
.2063577
.7961371
.9924777
.8871730
.4541027
.0507320
.1961336
. 9794419
.6515563
.4598548
.0304645
.9254246
.4316206
.2428535
.3622198
.8531810
.7017833

RFOOORRFRUIADMNNW

.9649402
.9575164
.6653459
.1362878
.3421698
.5679818
.2703702
.0308682
.5562663
.4622123
.1561267
.3724377
.2720371
.2632928
.9062344
.9279845
.6100081
.5553915
.3893048
.2219214
.3661713

carbene-phosphinidene adduct R,=H R;=C(CH3)3

carbene-phosphinidene adduct R,=OH R;=C(CH3)3

NOONZZNNTTVTINININNHON

= -1264.5462800350

2.8492300
. 7389995
.3346206
.9912917
.6421520
.1066312
.0777356
.5247306
.8328606
.4336185
.7947980
.8774978
.6102469
.1063612
.7297615
.1191492
.1368984
.4995816

OCORFRRFRNOOONNNWWWWNNN

.4076042
.3820225
.7592467
.1767981
.4728767
.2172981
.5466785
.8264074
.8504189
.9621908
.9175555
.0213881
.4273791
.0205329
.7530059
.2406061
.6416342
.5995222

.4137312
.0260759
.0024686
.4681286
.7676255
.1088854
.8225243
.3400213
. 7321439
.3311525
.6261502
.0584802
.5445848
.8464436
.4113049
.4514306
.0908537
.3422057
.9375068
.0080856
.1368719

.6027618
.4708896
. 7720947
. 9298870
. 9225560
.8511924
.0120768
.4247486
.2675921
.2183702
.4585602
.1176025
.4613039
. 9928494
. 9119826
.5621241
.4658013
.7162987
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.7077651
.1975631
.7728868
.2436008
.2098750
.3373132
.0855762
.0571055
.2809743
.6002747
.5912154
.7169398
.2473676
. 7490994
.7656775
.2772977
.8857241
.6321170
.5524909
.6278947
.7125242
.4199721
.9190639
.2935562
.5142296
.1180557
.6547418
.0910612
.6304317

PWWNDNW

.3757426
.1107441
.0785644
.3040036
.8318530
.3747882
.6934799
.1810639
.0239469
.5331087
.2788058
.1701853
.4743180
.0457596
.3586564
.9359904
.6619747
.3918351
.4704391
.8785673
.6829044
.2513390
.2362943
.4191171
.1133394
.9395313
.8091567
.3152759
.3187108

carbene-phosphinidene adduct R,=SH R,=C(CH3)3

NUINININONN

= -1910.5303934520

2.7082624
.6638119
.3105165
.9581162
.6569661
.0029161
.0348987
.3700250
.6260930
.5100348
.7869216

RFWNNWNWWHNNDN

.1039727
.2423690
.7094802
.0492485
.4225375
.9237495
.1977045
.4440970
.3423052
.1904695
.0199794

.2996702
. 5946802
. 2949973
.3824954
.6823316
.1882716
.6392102
.3635428
.4427994
.0758090
.7490788
.3960379
.1013281
.2228596
.4275278
.5371750
.8308838
.7292880
.3825667
.6737824
.8331451
.5885232
.1829754
.8664726
.4568127
.7036217
.9191571
.4872245
.9678750

. 7904098
.2154542
.4996625
.7185941
.7005766
.7062742
.9062097
.5528231
.3442431
.8049773
.2374884
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.8233133
.5793645
.1334395
.7533134
.0457393
.4815636
.5208668
.7546078
.0118826
.7050247
.1917654
.9525797
.7546113
.2495186
.8114965
.4797899
.2611041
.4755538
.9209407
.7367274
.3904947
.1557581
.0747841
.5062026
.2858338
.9403505
.8492125
.8329634
.7476018
.9930048
.5078038
.9848633
.9034187
.4122424
.3845927
.6020549

VAP WWNORRPAPWWRRWOORRNOO

.1148836
.5858688
.1045305
.9151713
.3086262
.7969686
.4023078
.3399861
.7411498
.9971939
.0843786
.7220335
.4747097
.4491922
.0621447
.2657151
.1753995
.9381038
.0123797
.6770706
.2113204
.39289438
.7874082
.6059790
.3105322
.7947291
. 5398947
.9643191
.9611623
.0291200
.1528085
.9081152
.9596431
.6128441
.0638378
.6813915

-1.

-2
-2
-2
-2

1

-2

-4
-2

-2
-1

-1
-4

8600719

.2847769
.8778713
.7261230
-0.
-1.

8453990
8708889

.8101025
-3.
.7747091
-0.
-3.
-4,

4930562

0000467
9810733
7504560

.4524333
-3.
-1.
-3.
-4
.6120284
-3.
.0939042
-1.

6814485
6189381
7120148
5939011

1696616
5950352

.9041514
O.9925267
.0168472
-4
.1149479
-3.
-4,
-3.
-4,
-5.
-4.
-5.
-0.
-0.

9651332
5546577

1747976
5308546
1232150
0829978
4893019
5363042
1995624
7476963
8396433

carbene-phosphinidene adduct R,=OCH3; R;=C(CH3)3

53

Energy = -1343.1641890680

C -2.8723698 1.4655885 0.7367798
C -3.7740885 1.7332123 -0.2922039
C -3.3852908 2.4586140 -1.4401162
C -2.0508044 2.9190879  -1.4905511
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.7197660
.1510315
.1274676
.5518518
.8501601
. 5279297
.7151597
.7493811
.4877837
.0842315
.7043727
.9226681
.0517060
.3555803
.7479359
.2053800
.8067266
.1836124
.9661792
.7790710
.9735438
.7367996
.2548792
.2276097
.5216673
.8887774
.7650162
.3850975
.2321349
.8973924
.4581400
.3495806
.6460649
.5633611
.6857935
.4114742
.7415543
.1772620
.9786735
.9230756
.4519606
.9208305
.7528199
.0045277
.9692564
.7989896

VIWANWNORRAMAWWROWOORRROOOWRRFRWNW

.4888088
.6655781
.0394126
.9301895
.7261061
.0861066
.6900337
.2305518
.3796795
.9225576
.7541365
.5394392
.4744248
.4527182
.2297159
.9047748
.3910786
.0160366
.8662230
.1538190
.2926184
.3562540
.4066585
.2697320
.9780965
.7281385
.3360350
.7108259
.1168300
.9155659
.0876765
.7566566
.1073217
.2847154
.9749993
.6380994
.9872404
.8825608
.2026864
.0862699
.8122874
.8259595
.6755765
.4526789
.9176441
.3769377

.3625145
.4516883
. 5223035
.6663359
.4761908
. 7309988
.8580353
.5931301
.7421279
.1339991
.9291097
.2674907
.8866681
.3748187
.5017949
.6130261
.2019568
.0163453
.6658052
.2701890
.5148826
.2987288
. 9992456
.8199839
.4255314
.2306668
.8904859
.4666021
.5456328
.7362436
.9161026
.4647537
. 7461047
.5025403
.2582297
.2817606
.1578953
.9898745
. 5421896
.4061250
.9426168
.8503070
.6423398
.37047438
.7610023
.3615840
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H
H

-9.
-9.
-10.

5396322
4786595
8207375

1.
-0.
0.

6678642
1014149
5943455

-1.
-0.
-1.

carbene-phosphinidene adduct R,=COH R,=C(CH3)3

= -1340.7813571560

.9683868
.8421116
.3622667
.9720612
.5738951
.09668238
.0246354
.5889304
.9076140
.4560703
.8518287
.9815238
.6697984
.1170977
.7381762
.4306189
.3254945
.5651457
.6634103
.3663245
.9163852
.1650761
.9574579
.4574863
.2209784
.8306129
.5706269
.4112324
.4741393
.7582599
.3997766
.0130093
.8534980
.1070037
.5246702
.2882450
.0712951

VAR WSANORRARNMNWNRWOORRNOORWENNNWNNNER

1o
OORrHK

. 9373449
.1454281
.5178954
.6973729
.0040642
.4983919
.6453066
.1118129
.9570750
.0700254
.0182023
.0270672
.4912382
.1280494
.8494442
.1862386
.7220730
.4898469
. 5175407
.6502235
.0280789
.4750873
.0580915
.4226717
.6619303
.0148721
.1500395
.8378176
.5037082
.1507230
.5193353
.0259480
.4216522
. 7844794
.4722166
.2110739
.5379499

2158808
9131773
8769630

. 7844345
.2819747
.5558479
.7052951
.6756743
.6337086
. 7780074
.6148222
.4524846
.9244269
.8445652
.4249280
.6245074
.1852875
. 9442154
.7786281
.9550245
.0440187
.4863726
.7596597
.1277131
. 7840932
. 7410808
.2546554
.8074743
.8010142
.0169296
.6405149
.0138921
.9177131
.9863886
.3927294
.4844469
.1039420
.0825189
.2910226
. 9136222
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.8698840
.9893526
.8225647
.8553888
.4219933
.1478887
.8737496
.3613369
.6096389
.6658563
.8910360
.8497636

.6370803
.9610433
.3016526
.2935689
.3020085
.4013221
.1594902
.0535547
.5547738
.7633313
.5993416
.5829023

.3281472
.5686579
.6529469
.1745578
.2038026
.6011824
.6031599
. 9719256
. 7943107
.2129035
.0250473
. 9856557

carbene-phosphinidene adduct R,=COOCH3; R;=C(CHj3)3

= -1569.9889924660

.5330510
.5323165
.2181716
.8671441
.6000229
.8657383
.1741788
.1929104
.4131141
.4940819
.6898962
.7199734
.4677578
.0756482
.6684375
.9070901
.1428049
.3363893
.7533820
.8007405
.5732280
.2335602
.0839075
.6608444
.9772245
.3420858
.6063451
.3700385

NOORPAPLPWNRFRPWOORRNOOOWNNWNWWNNN

.1308912
.3275575
.7701100
.0355844
.3978698
.8482055
.0597788
.3892881
.2405097
.3012795
.9871530
.0503042
.6191076
.1496646
.9747362
.1508656
.8580056
.2480561
.4594900
. 7834960
.1371469
.2472121
.0189169
.4299334
.4981337
.6754912
.4903477
.4860782

.7337108
.2171076
. 5189507
.8174323
.8130526
.8598853
.1162475
4177271
.1662626
. 7277990
.3929221
.1073028
.4262616
.8142136
.7006271
.2919291
.9999165
.0193618
.1859490
.7334103
.0488452
.5378431
.4539046
. 9940089
.6593829
.9299148
.1469000
.3185260
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carbene-phosphinidene adduct R,=CgHs R;1=C(CH3)3

65

Energy
C 3
N 3
N 3
C 3
C 2
C 4
C 4
C 5
C 4
C 5
C 3

.6048973
.8577053
.6171706
.1848519
.1422788
.6146491
.8603924
.7919342
.2907537
.8589044
.0835335
.7448568
.4097656
.1872295
.2188976
.0117601
.5642677
.5409314
.5114396
.0645387
.1951587
.5945936
.4054754
.9155072
. 5440295
.9982016
.4069703
.9800433
.8522961

I
RPOOORRUVIADMWEA

.1963206
.0080783
.6320725
.0126230
.3799620
.3736886
.1820288
.1832517
. 7800864
.2027930
.3897086
.2239877
.1781566
.0507693
.3281313
.2090005
.9730588
.6629251
.3792731
.6871228
.6072509
.8853043
.3252631
.5475113
.2915085
.2443626
5994124
.3071214
.2926633

= -1576.2863340590

.0404112
.0944389
.7974028
.8393256
.4668113
.2724763
.1218582
.0552728
.1260396
.6599764
.4595060

.1246408
.1563019
.54221772
.2190087
.2379536
.8393159
.5713733
. 7558500
.7930353
. 7477089
.5506153

. 9464441
.6711816
. 7247988
.1234626
.2662782
.3703106
.1087491
.5328177
.9562881
.5577402
.8062795
.3962175
.9181272
.1849674
. 2988446
.3236390
.7107301
.4654149
.0563556
.5882243
.3887225
.6614694
.5702748
.6412003
. 9415446
. 8484400
.6467936
.8106127
.6226776

.6934301
.6223509
.3945274
.0911405
.0287977
.1559261
.6495425
.0331445
.7013966
.8477151
.8644772
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[
ORRFRLNOOOANWOANUVIORMROODNUINANWUIWUIOOOOWNWNARADNONRERPRADNWROORR,RWW

.6484604
.5987265
.7601914
.4106725
.9122976
.6472017
.8374867
.1749325
.0646427
.3729690
.4237129
.4198093
.8884427
.0625154
.0147330
.5603343
.8637830
.3743612
.6322516
.1149367
.1138979
.9037161
.2596177
.3196328
.5646557
.3431633
.7464651
.8783923
.6264068
.9856853
.5599813
.0168788
.3979508
.4509110
.1174079
.1717536
.5076858
.3111167
.0700368
.5867476
.2556635
.9743812
.0387186
.6844287
.0830344
.1909382

.3358759
.5250520
.9702353
.3577021
.3800576
.1483665
.3489130
.4962196
. 5046682
. 7466498
.2173380
.0992327
.6986715
.06997434
. 9725756
.2389320
.5570544
.6127493
.9879321
.2657818
.7311531
.1379040
.6453054
. 8394932
.9394167
.4622839
.1864914
.7571703
.1331315
.1970883
.3184631
.0240251
.6448668
.8569494
. 5783687
. 7896708
.6496787
.6068611
. 3788207
.2569194
.8482905
.1951879
.4625195
.2026610
.4826095
.2585527

I O O I A I I O Y T T A T A B B
OCOOCOORWWRENRENORNWNNRENORNRENREPOWNWRNONWRARWWUINNWWWAR

.7871006
.0345616
.5305446
.0141595
.9928828
.2524377
.8360189
.0473113
.8989228
.9740592
.5519938
.5819801
.9298931
.9993504
.7620330
.7613707
.0064995
.7046031
.7922351
.9711024
. 9919446
.7282198
.3710030
.3332422
.7971813
.8082102
.4991149
.5725185
.7598212
.8324275
.2929168
.5305848
.9002339
.9076122
.6494006
.6554767
.5343319
.9811207
.1190356
.3185665
.5461574
.2163803
.9299418
.4228665
.8949458
.3690863
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0.5747799  -7.9928925
-0.4172985 -6.9723274
-0.1732410 -5.9791108
.4109206  -6.3865860
-1.3314771 -10.4737826
-3.0330893 -8.6407610
0.9044137 -10.0865715
2.1660080 -7.5268538

CUIITITITITNN
|
N

Selenourea R,=H R=H

Energy = -2628.184125121

C -5.3822171 0.8837357  -0.
C -4.0238814 0.9651177  -0.
N -3.5483368 -0.3395759 0.
N -5.6984594  -0.4684189 -0.
C -4.5723760  -1.2563953  -0.
H -3.3698535 1.8275589 0.
H -6.1346029 1.6617322 0.
H -2.5788440 -0.6344606  -O0.
H -6.6258428 -0.8768569 0.
Se -4.4631461 -3.0796667 0.

Selenourea R,=NH, R,=H

Energy = -2738.935470429

C -4.0309069 1.2791820 0
C -4.5763116 -0.9537233 0
C -5.3985907 1.1926062 0
N -3.5573629 -0.0375515 0
N -5.7023205 -0.1730374 -0
H -2.5883158 -0.3324397 0
H -6.6266368 -0.5879288 -0
N -6.3871501 2.1647653 -0
H -6.1578208 3.1455150 0
H -7.3636566 1.9155811 0
N -3.1726884 2.3679996 0
H -2.1725464 2.2434408 -0.
H -3.5235881 3.3119970 -0.
Se -4.4601943 -2.7843062 -0.
Selenourea R,=H R,=0OH

12

Energy = -2778.564213131

C -3.9248779 0.7308751 0.
C -4.5295509 -1.4999896 0.
C -5.2952248 0.6809837 -0.

.1508002
.1013999
.4889975
.4370377
.2834023
.3402694
.3626087
.8759051

0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000

.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
0000000
0000000
0000000

0000000
0000000
0000000
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-3.4984909 -0.5781062
-5.6249234  -0.6557341
-6.0273638 1.4788841
-3.2528170 1.5801247
.9022128  -1.1903308
-7.4940135 -0.4118393
-2.1856117 -1.0182351
-1.6520194  -0.1987308
e -4.4634140 -3.3149016

WITOITOITITZZ
|
(o)}

Selenourea R,=H R,=NH,

Energy = -2738.889132896
-4.0563560 0.8585228
-4.8268803  -1.2908740
-5.4169517 0.9149804
-3.7097114  -0.4849464
-5.8734651  -0.3950446
-6.1048535 1.7498007

.3019749 1.6338384

-7.2323417 -0.7383940
-7.3985373  -1.2466852
-7.3654579  -1.4427785
-2.3837476  -0.9395315
-2.2623470  -1.4719578
-2.3063862 -1.6417138
e -4.9031595 -3.1184565

WIITZIITZIITZZNNOON
1
w

Selenourea R,=H R=CHj

Energy = -2706.832547867
-5.4761523 0.7713350
-4.1160999 0.8466059
-3.6326911 -0.4534121
-5.8129967 -0.5740203
-4.6764131 -1.3530356
-6.2246601 1.5538074
-3.4585363 1.7068468

.2361124  -0.8510725

-1.6148506 0.0517440
-2.0181806  -1.4591952
-2.0181806  -1.4591952
-7.1571479  -1.1236848
-7.8743638 -0.2949520
-7.3065112 -1.7521181
-7.3065112 -1.7521181
e -4.5752023 -3.1827853

WIIITINIITIINIINZZNN
|
N

QOO OOOOOO0O

.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000

.0003608
.0269744
.0240483
.0035094
.0457799
.0282554
.0155838
.0688690
.9470222
.6688192
.0239437
.8950684
.7237572
.0391671

.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.8883080
.8883080
.0000000
.0000000
.8881681
.8881681
.0000000
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Selenourea R,=F R,=H

Energy = -2826.733951801
-5.4456060 0.8952040 0.0000000
-4.0952008 1.0225688 -0.0000000
-3.5659388 -0.2617890 -0.0000000
-5.7245379  -0.4655934  -0.0000000

.5651083  -1.2127051 0.0000000
-2.5810136  -0.5050042 0.0000000
-6.6464873 -0.8886969 -0.0000000
-6.4113060 1.8071808 -0.0000000
-3.3179396 2.0990909 0.0000000

e -4.3932517 -3.0248159 -0.0000000

VWTMIITNZZN0
I
o

Selenourea R,=Cl R,=H

Energy = -3547.504626047

C -4.0759100 1.0326135 -0.0000000
C -4.4885213  -1.2209367 0.0000000
C -5.4314926 0.8668423 0.0000000
N -3.5185619  -0.2425482 -0.0000000
N -5.6654941  -0.5048681 -0.0000000
H -2.5276129 -0.4599776 0.0000000
H -6.5750279  -0.9543765 0.0000000
cl -6.6815958 2.0191048 -0.0000000
cl -3.1402884 2.4521402 0.0000000
Se -4.2672350 -3.0267338 -0.0000000

Selenourea R,=CHO R;=H

Energy = -2854.951281781
-5.6279272 1.1489054 -0.0000000
-4.2633451 1.4207499 -0.0000000
-3.6259296 0.2035496 -0.0000000
-5.7499521 -0.2196241 0.0000000
-4.5193779 -0.8545234 0.0000000
-2.6155438 0.0845630 -0.0000000
-6.6376512 -0.7166325 0.0000000

WITOIONNIINZZNN
|
w

.5374648 2.6865157 0.0000000
-6.7838107 2.0394822  -0.0000000
-7.9320297 1.6137299 0.0000000
-6.5566673 3.1289240 -0.0000000
-2.3138464 2.7335122 0.0000000
-4.1649372 3.6056123 0.0000000

e -4.1665970 -2.6257544 -0.0000000



Selenourea R,=H R,=Cl

= -3547.413316995
3.9859005
.6132890
.3446307
.5609491
.7070774
.0758591
.2928894
.3042842
.9400474
.5711231

.7722487
-1.
.7404112
.5513537
.6015832
.5374950
.6026865
.1457197
.0200436
.2683008

4642204

Selenourea R,=H R,=COOH

WITIIITOITOOONNZZNNN

Selenourea R,=CH3; R>=SH

18

Energy =

WIITIITIITIINNHZNNZN

0.4924239

.6856703
.1184534
.4452970
.2086157
.3916121
.6437855
.6894061
.2846143
.7319886
.7371779
.1896397
.3150142
.1931254

UVTOO00O0ONNO000ONNOOYN O

= -3005.535902971
4.0001561
.5208747
.3447172
.4856024
.6730864
.0813752
.0352840
.3228100
.9238510
.3196197
.4623297
.6158093
.3871398
.1276816
.3284224
.3903706

.4348956
.7842215
.3413354
.8687776
.0210275
.4195916
.0658250
.0934121
.5573712
.7185654
.2619532
.3178557
.9769812
.0874347
.2826283
.6282820

-3503.3417192240
.6211550
.6697980
.4643095
.6301670
.9689308
.9167604
.5838461
.9733030
.2798751
.7197799
.5342767
.0755480
.6301477
.0594614

.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000

.0050214
.0019132
.0068491
.0019485
.0049270
.0055270
.0014874
.0001603
.0095023
.0012403
.0009604
.0065702
.0064514
.0090522
.0052563
.0011482

.1264502
.1232145
.7556156
.5109593
.1442523
.3698912
.9019870
.3635747
.4367118
.2260993
.8142117
.0408380
.9331369
.7939777
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MI T W

-1.
-0.
-0.

1.

3892937
5222341
4136496
0646431

5.
4.
5.
10.

4864999
3075909
0080402
3645305

Selenourea R,=CH3; R,=COH

20

Energy =
0.1945083
.2463815
.3666509
.0861856
.2200454
.0840149
.1060222
.2089776
.8112481
.8961335
.5595504
.4781813
.4571075
.1190638
.7691933
.0870346
.7160042
.7609840
.7811544
.3171054

MITITOOIITIIITIIINOZONNNOZN

wn

-0.
-1.
.7926903
.9779195
.5888664
.5046422
.2508255
.3067668
.5866893
.6273017
.0513287
.4589843
.2395104
.9039024
.5267307
.7183239
.0193240
.9819959
.8437638
.1527889

-2933.5799080590

5981639
5742279

Selenourea R1=CH3 R>=CgH5

36

Energy =
0.2005518
.0360941
.6676732
.6442011
.3672799
.2512865
.0655344
.8244881
.4851723
.3407382
.7586618
.6497092
.6612354
.8978650
.5093943
.8186279
.8486033
.5487836

NONITIIITIITNOZONNNOZN

-3169.1206996230
.0496581
.9478537
.1363954
.2825777
.9733683
.9170825
.6927357
.6106140
.1149405
.4385152
.9195173
.5255935
.5493220
.7552791
.2408713
.2289742
.8533516
.5416557

22.
.9159924
21.
24.

| 1 1 | I I | | I |
ONRRRNRHRRNRRNOROROOO

1 1 | I T 11
RENREREWNNNNRERENOOORORO

5993845

7754026
1496803

.0695999
.9488366
.6894644
.5171311
.3935282
.1587312
.7442315
.0122231
.8356285
.6737138
.7975348
.8332068
.9480131
.8684860
.9936592
.0693766
.4998686
.8774314
.2082162
.0035555

.1928219
.2087898
.9893212
.9094796
.1885873
.8877741
.6636269
.3835362
.9308639
.7921160
.6212356
.3295380
.6098056
.1939894
.2218603
.1586615
.3620621
.2863662
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PITITITITINNHNINIITIITIITIINNHNN

n

.5708081
.3845345
.9439155
.6596704
.8121653
.3061522
.5980606
.3879524
.9104780
.8370056
.7965532
.5785690
.6246554
.5300972
.5153047
.6170110
.7811145
.4894561

Selenourea R1=CH3; R>=Br

16

Energy =

IITIITIITITITNNZNNZN

Br
Br
Se

Selenourea R1=CH3; R>=CHs

22

Energy =

NNNZNNzZnN

0.5609315

.7360257
.1556548
.3873068
.1371125
.4248674
.5252497
.7551247
.2922066
.7440195
.0688516
.3711223
.1591900
.1711114
.3049981
.1206849

0.5625034

.7392737
.1623665
.3873534
.1347863
.4285253
.5149610
.1264278

=

OQUIRAOOONNNOCOOONNOIOYN

UVIOONINOYOYN OO

.8449374
.4497692
.7509622
.1370407
.5286129
.1490454
.4597392
.1418083
.5361102
.9550908
.4199764
.9422044
.5019865
.3667504
.4305693
.3590132
.3819935
.6420059

-7854.5114028830
.4959987
.6100567
.3873001
.4973252
.7925963
.9323783
.3750079
.9750116
.2735462
.8255843
.6222821
.7018855
.2537270
.9181393
.2049728
.2343679

-2785.4961363050
.4770202
.5976469
.3623507
.4619348
.7675594
.9318672
.3675178
.4208813

OSQOwWhRWWWNW

.3464964
.9374359
.1973185
.8025359
.8646161
.0053418
.7068578
.2348217
.0663724
.2174582
.0422444
.2081032
.6469796
.5315341
.9909536
.3216806
.5591116
.0178421

.0856505
.1343992
.8190788
.5705619
.1237537
.3732981
.8490126
.2842632
.5112330
.2279650
.2692766
.3060297
.0248099
.9699481
.5855705
.9646791

.1071636
.1505208
.8527790
.6029532
.1571172
.3827668
.8892918
.8235502

95



MITITIITITIITIIITIIN

n

.1932695
.7640119
.2983913
.7518928
.0814496
.3829335
.1258748
.3198118
.3075207
.2224279
.4390579
.0365067
.5042152
.1246293

=

(@ NV, JU, U, N {eNo N NENNo NV, |

Selenourea R1=CH3 R>=CI

16

Energy =

IITIITIITITITNNZNNZN

wnNN
D — —

0.5573906

.7319723
.1515821
.3914576
.1402799
.4196073
.5320462
.7524386
.2858017
.7371742
.0735392
.3623996
.1687366
.1695753
.2300669
.1172448

=

QUIUVTOOONNNOCOOONINOYOYN 0

.2094715
.9733426
.2770882
.8410212
.6447509
.68162438
.2621075
.3480500
.4409751
.8980108
.7903594
.0936509
.5307996
.2246594

-3626.1536605630
.4847755
.5991702
.3757274
.4857108
.7813400
.9136708
.3559450
.9560617
.2526223
.8040884
.5980671
.6842333
.2336149
.0393582
.3128669
.2229075

Selenourea R1=CH3; R>,=COOCH3;

28

Energy =

ITIITIITITITNNZNNZN

0.5580781

.4695978
.1662862
.4843522
.0400395
.0570549
.2262276
.5864783
.7593487
.2744279
.2883104
.3543166

NNOONOOWOONOYOYN 00

-3162.8003079040
.3658975
.6312043
.4178877
.3859630
.5744739
.0717746
.0045151
.0086906
.3158146
.2411583
.9535339
.3695396

25

22

22

.7946950
26.
26.
27.
21.
21.
.0707725
25.
26.
26.
21.
23.
.6484006
23.

2882908
5324909
2442230
2943012
3396180

3502864
7483903
0341758
8403996
3480537

9805594

.0864022
.1348361
.8204805
.5719920
.1253184
.3758202
.8484594
.2936753
.5108246
.2289106
.2731519
.3029163
.0203911
.8755528
.6657154
.9650535

.0762089
. 2449004
.0055059
.6646648
.1088929
.5054265
.7280392
.2917891
.8789859
.2533472
.4572157
.0498549

56



MPITIIIIINOCONOONNTIT

n

.1285266
.3760639
.2460647
.5854184
.7041109
.3996977
.2303556
.3640929
.7844428
.7021497
.8685744
.0670983
.8809804
.4531753
.3428612
.3049667

=

owhrhph~rphpuibhpphDdDbhuiviUTIUIO

Selenourea R1=CHs R>=F

16

Energy =

MMMIITITIITIITIINNZNNZN

wn

0.5512369

.7241802
.1418220
.3968700
.1472328
.4081280
. 5506797
.7434002
.2728528
.7232759
.0893480
.3373580
.1960451
.1713125
.0586253
.1142946

=

OQUITUTOOONNINOCOONNOIOYN O

Selenourea R1=CH3 R>=H

16

Energy =

ITIITITITNNHhZNNZN

0.5418087

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

7103703
1308301
4079868
1544396
3981443
5504576
7340990

.2664586

7170410
0900896

NNNO0OOONNOYOYN O

.0408616
.3308093
.3386880
.8159671
.0981758
.0983753
.7801243
.1487098
.8019895
.2364740
.3493925
.1101503
.0737455
.3771051
.1223984
.0227904

-2905.3843741360
.4592453
.5691384
.3529329
.4673904
.7578714
.8674836
.3077491
.9102837
.2043915
.7548168
.5345947
.6304043
.1812876
.3218449
.5829513
.1977941

-2706.8324856230
.4314056
.5391229
.3186857
.4348990
.7261483
.8526807
.2897691
.8956760
.1934591
.7436275
.5234371

21.

25
22

25

24.

25

6719772

.9866880
.9371728
27.
21.
20.
23.

2403616
7144238
9299971
3746370

.7051995
28.
28.
29.
28.
19.
20.
21.
23.

2545225
0490482
1982745
2762545
9670637
8016480
4279996
8491807

.0917975
.1386969
.8159060
.5767962
.1295849
.3868489
.8447630
.3116163
.5203621
.2375573
.2872245
.2859724
.0034433
.6577044
.8341318
.9771245

0943732

.1350736
24.
23.
23.
26.
21.
26.
26.
27.
21.

8204417
5759533
1378099
3753369
8589069
3017319
5106104
2303668
2907388

o7



MITITTITXT

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

3374284
1941061
1500942
9455992
1054643

8.
9.
5.
5.

6177672
1654031
4777776
7164729

10.1738482

Selenourea R1=CH3 R>=I

16

Energy =

PHHIIIIIINNHZNNZN

wn

0.5664568

.7406473
.1593955
.3851468
.1316964
.4315681
.5159481
.7583836
.3016065
.7540684
.0582169
.3809875
.1513907
.1734732
.4015203
.1263722

=

OQUIRAOOONNNOCOOONNOYOYN

-3301.3364258470
.5117306
.6259495
.4006400
.5113422
.8088886
.9553846
.3987256
.9987790
.3004968
.8478578
.6486807
.7277629
.2764187
.7681636
.0690681
.2503214

Selenourea R1=CH3; R,=COCH3;

26

Energy =

ITINITIITITNNNIITITIIITIINNHZNNZN

0.3615583

.4304257
.1352346
.5555004
.2615493
.9210931
.5260977
.2216092
.7884621
.1279156
.6050982
.0347730
.1125199
.3398555
.2702163
.4421464
.2773744
.0940827
.5172151
.6543841
.0621064

APPRPUTUTWAUVTUTONOONINOOONINOIOYN

-3012.2563495190
.5830820
.6456857
.4348147
.6285721
.9284897
.9850910
.5516449
.0404136
.3706015
.8590233
.5790374
.9831961
.5655356
.1874507
.7062005
.8952586
.8445687
.5228880
.0838758
.3668038
.0248724

21.
.0175156
25.
.9698075
23.

22
22

3017407
5025105
9766223

.0846186
.1329782
.8201689
.5678326
.1229643
.3690500
.8501281
.2782752
.5076139
.2261234
.2651746
.3092270
.0262172
.0931938
.4837295
.9622145

.2683101
.2818776
.8635567
.5561291
.2150229
.6106961
.9211087
.5699304
.8798715
.3590042
. 7360945
.1212286
.9691348
.6208417
.6087937
.8846067
.1470991
.7180282
.7554162
.2845652
.0369498

58



H
H
o
o
e

S

20

Energy =
-0.
.1852233
.3562821
.0976121
.1952336
.9559231
.1480263
.1035614
.8922087
.8540523
.0732874
.2967531
.9985738
.1474230
.8472144
.4479541
.8562564
.7009695
.8770641
.1177363

MITITIITIIIIIIINNZZNZNZN

n

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

0.

1312403
4474974
2736761
1408203
9579941

2980874

4.
3.
6.
4.
10.

Selenourea R1=CH3 R>=NH,

-2
-2

4759661
6213606
1165192
3598817
3122361

—2817.5886682590
-1.
3.8153616
3.6289725
.2533566
.3275678
.6087341
.2207562
.3429908
.2365851
.2728322
.5001844
.9868577
.3506494
.7883129
.7282578
.2562096
.1927429

5991373
5772198

9505629
5241344

Selenourea R;=CHs R>,=NO,

20

Energy =
0.2516430
.2081648
.3716072
.1198552
.2131577
.0260606
.1367410
.1050085
.8069974
.8858228
.6177117
.3821321
.2324948
.0676091
.6572433
.1148626
.5688790
.0350268

OOOITIITIITIINNZZNZNZND

-3116.0557007120
.5920733
.5693046
.7795361
.9901139
.5816398
.5450772
.2536419
.2888285
.6093734
.5606343
.1731547
.3987104
.2003317
.7870124
.6429359
.1380940
.6810355
.1482805

21.
.1530830
.0415630
.1802032
24.

22
22
25

11 | I I B [ |
RPRRWRNRNRRNOROROOO

3194707

2939642

.0756339
.9272867
.5991538
.3746489
.4694638
.2356979
.7753691
.0223291
.8413397
.4734765
.6344989
.2079455
.3066437
.7191839
.8610065
. 5455464
.8361033
.1107288
.3563754
.0998804

.0933544
.9735693
.6692824
.4192286
.4029101
.1111196
.7549360
.0943882
.8841212
.7022446
.8052509
.9576839
.1189701
.9396462
.0305333
.5390873
.2383799
.8378182

59



o
Se

Selenourea R1=CH3; R,=0OH

18

Energy =

MITITOOIIIIIINNDZNNZN

wn

-1.
0.

0698815
2054647

0.5666131

.7149826
.1320508
.3970315
.1015266
.3719346
.4611661
.7166181
.2268345
.6680753
.7313152
.3983441
.3024094
.1822432
.9587712
.1519102
.9291155
.1250796

-4.7544197

=

1.

OCQUIHAhUVTUVTOOONININOCOCONINOIOYN

1671071

-2857.3477796950
.4518718
.5487031
.3396613
.4617711
.7645598
.8334086
.3223719
.8739923
.1605357
.7145376
.4987802
.8742499
.0244956
.3044431
.4977545
.5092514
.6036338
.2006484

Selenourea R1=CH3; R,=0OCH;3G

24

Energy =

ITIIITIITIIOCONDNOOIIIIIINNZNNZN

0.5125733

0.

0.
-0.
-0.
O.3571172
.6526773
.2459332
.6788591
.5392584
.1541415
.7859248
.2028120
.1389516
.5612512
.3896328
.0783055
.1054615
.4191840
.0399955
.4367427
.1768946

6825534
1196344
4163537
1737543

6143928

=
WWUIRhpRRpOUTAUVTUTOOCOONNOOONINOIOYN

-2935.9713770060
.5861851
.6244046
.4185191
.6068433
.9550251
.8358553
.5984635
.8925647
.1950268
.6123810
.1197268
.5305941
.6597725
.3824260
.7844398
.2120093
.1699989
.3359806
.5520941
.5415811
.9295406
.5293295
.7379775

24.
.0832455
24.
23.
23.
26.
21.
26.
26.
27.
21.
21.
.0958638
25.
.6315061
.2135845
21.
24.
21.
21.
20.
26.
24.

25

22

22
25

.5880881
.0584148

.0780331
.1201119
.7841236
.5346448
.0967981
.3846337
.8063660
.3302456
.5318220
.2190700
.1351602
.4053205
.9025082
.6612949
.7429762
.2069106
.7223128
.0132977

1043358

6833370
4359736
1000494
3523122
8761950
3762134
4277478
1862390
5338990
0908142

5463690

5553466
1406043
0014780
9596002
8850586
0603855
2978507

60



H

-1.

6231581

4.

46295006

Selenourea R1=C(CH3)3 Ro=H

34

Energy =
0.3273007
.2008160
.0459784
.7104721
.8853985
.9438819
.5726509
.8343296
.0008745
.5852006
.2076896
.3059147
.0978393
.4842471
.7323706
.1452400
.0790453
.2934866
.2520062
.8109000
.7607855
.2837154
.8894613
.2045720
.8732235
.0615952
.8832099
.6121246
.3397345
.5800152
.5317435
.2657227
.0664297
.3339106

P I I I I I IIIIIIIIIIIIITIITIINOHOHOONOhNONZNNZN

wn

-2942.7801711410
.6754150
.6054411
.8883255
.7836840
.4354839
.4654635
.9331706
.1438372
.1346864
.0871462
.0235787
.1696707
.1613450
.7400565
.7772541
.7438294
.2508037
.6869313
.7897684
.5321459
.0835952
.5393640
.6908218
.2366902
.0878943
.2275235
.6760491
.0836521
.1965429
.7293874
.7829202
.7774631
.5671641
.1745604

Selenourea R,=C(CH3)3 R,=COH

38

Energy =
0.7789004
.1256101
.4158909
.5324508
.0797502
.8317912
.2182486
.8957349

NZONNnNnaznN

-3169.5190993670
.8897607
.8530374
.1141023
.3999010
.9119130
.9459634
.5455925
.5673066

25

| N R I A | | I N B | 11
NNWWWNWWNNNNRENNOOORO

.0799809

.2732272
.1652670
.6903042
.4826664
.7541293
.4775634
.0037096
.6173951
.8616326
.8247862
.9214426
.3106234
.5621167
.7645011
.3509585
.1862351
.7469177
.1041480
.2568220
.1966786

3.8716486

NPWWWN R W

| |
ORRpE

.0841544
.5127950
.0730962
.2474947
.3522849
.6547714
.5297811
.5324646
1.0048580
.0564716
.2195107
.1343591
.3841948

.5388458
.3030782
.7782508
.4961153
.4328515
.1764002
.6199743
.4060825
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TOIOMIIIIIIIIITIIIIIIIIIITONONONNON

.5965812
.0675440
.3653457
.6637165
.6742084
.9354531
.1677931
.4702215
.0954625
.3524420
.9266214
.3850580
.7621513
.1407323
.4767282
.0551852
.3739489
.5237679
.7467681
.3451799
.5595083
.9011446
.3391052
.2251054
.7355771
.2749175
.4679752
.8181552
.3855249
.8391255

.8638365
.4252610
.8346698
.3333316
.2771091
.7027986
.4584650
.2615171
.6503546
.2597649
.7672601
.0064726
.1103556
.3283871
.1918169
.6222488
.8464545
.6468383
.4068033
.3980577
.6360206
.2509754
.0775821
.2715202
.2890982
.7923218
.1041197
.6084135
.5788582
.2251860

Selenourea R1=C(CH3)3 Ro=Br

34
Energy =
C -0.
N 0
C -0

Br 0
C -0

Br -1
N -1
C 0
C -1
C -3
C -1
C -0
C 1
C 1
C 0
H -1
H -2
H -0

7319061

.0257940
.0351215
.2829882
.7136060
.3892863
.0904835
.9380539
.5918346
.0577484
.5069164
.6739462
.7799638
.9456790
.0702694
.6823197
.2687948
.5158932

—8090.4863539730
-1.
.1417304
.8459965
.9767050
.4390032
.6358848
.5029477
.8955205
.4920890
.7709412
.3124524
.2844817
.6101557
.2246186
.1036040
.5550415
.2246249

9959685
9063179

[ | | I I | L
WWAWNNNWRRNORORORO

.9302311
.8688065
.1027092
.1831224
.0904892
.4158248
.7525434
.0332420
.1551453
.0850632
.1575719
.2266293
.4187132
.0961427
.8356313
.1427655
.4175329
.7776762
.0935085
.9922779
.7278806
.5443741
.8077167
.0360995
.7398011
.0724278
.3126995
.5691239
.6981130
.8230504

.5136484
.2570607
.6072913
.3515618
.5693770
.5515934
.6766036
.4250395
.9259327
.7047943
.1861020
.1891362
.0012308
.7743274
.6619059
.0404759
.2180093
.3186185
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n

.0527781
.3489773
.6491781
.4474246
.4028520
.1647531
.4945061
.4887850
.6776676
.4980558
.6281650
.7248163
.4214944
.1619035
.6820480
.3068206

.8447483
.0268626
.0141665
.5543399
.0165152
.5713277
.9741218
.4592545
.1608322
.1237577
.4000500
.9613305
.0402167
.1635042
.3855259
.6645553

Selenourea R1=C(CH3)3 R,=ClI

34

Energy =
0.6501341
.0997970
.0803765
.5153729
.5891257
.0468200
.0059261
.9289476
.5978318
.0486081
.6096441
.7056420
.8192187
.8863671
.0258520

C
N
C
cl

@
—N

I I I I I I I I IITIITITITITITITNOHNOHOHOHNhNZ

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

8980109

.3434144
.6226785
.1679313
.2888947
.5969309
.5357174
.3885753
.2379497
.5347045
.3710036
.5329233
.6152184
.7062688
.5693730
.4781652
.0994659

-3862.0821264590
.9810665
.8924673
.1154300
.6622292
.9502518
.2737881
.6203190
.5163140
.9008962
.5044879
.7899780
.3061281
.3095181
.6427007
.2364110
.1364390
.6004604
.2080419
.8510458
.0343970
.9970926
.5831715
.0284769
.5587462
.9798654
.5058027
.2183388
.1343839
.4084215
.9774837
.0001292
.1733945

RFRERENWWWAWNNNWRRNORORORO

[ |
RFRONPAPWWWWERERENR

.0724617
.4086922
.3496543
.1701151
.8542247
.7064967
.8959173
.2899608
.4589539
.9394200
.4828620
.5049708
.5954637
.8326054
.5613341
.0815471

.4662766
.2167921
.5429907
.1420916
.6358951
.6253556
.7258346
.4530545
.9461138
.6295051
.1993915
.2881876
.1016083
.8755478
.6246168
.0338658
.1463187
.4343373
.1228433
.6111360
.4458880
.3138466

2.9981260

ONPUWWWWN

.7751017
.0571135
.3079734
.6556546
.8589637
.3994993
.5120324
.5066834
.7700769
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S

H
e

-3.
-1.

6516345
1956787

-1.
0.

3995941
6999686

Selenourea R1=C(CH3)3 R,=CHj;

4

wn

0

Energy =
0.6406778
.1547430
.5748421
.5657035
.2030687
.9760863
.1702858
.8878377
.5732289
.9348331
.6793638
.4711689
.4195107
.1196518
.2826485
.7741130
.5590273
.7746868
.7826597
.4699437
.2972548
.7881215
.2626344
.6707966
.5744983
.9024996
.8655320
.0073536
.6106135
.0162711
.2250820
.8830331
.7110302
.7790964
.3370027
.3895367
.0047057
.0502052
.5200785
.8688456

P I I I I I I I IIIIIIIIIIIIIIIITIINOHOHOONONONZNNNNZN

-3021.4192214990
.7912605
.7112990
.0000614
.2212001
.8932670
.9900081
.5381663
.4936777
.9503369
.2487909
.0351621
.0095685
.0557810
.3563389
.8570231
.5142719
.6772992
.6563434
.4280038
.5395356
.8346524
.3243960
.0907021
.6476238
.9842837
.4200929
.2661082
.9126190
.2447781
.6332797
.1798188
.5551105
.9669593
.1084146
.1609519
.4091817
.6804624
.8399121
.3587725
.0349175

Selenourea R;=C(CH3)3 R,=COOCH3

4

6

Energy =

-3398.7240277000

[ T I T B [ T [
RFRERENWWNDRWNNNWRERNOOORORO

.4197921
.0155954

.4317615
.3542023
.9713094
.8408635
.2392625
.9061257
.6179130
.4419087
.9628623
.8268838
.0499014
.4540271
.5453930
.0827497
.8108854
.0117204
.9450865
.1015411
.4212888
.6059905
.7558708
.5862803

3.2530745

|
NPWWNREREREN

.9178524
.1541124
.9473640
.8846754
.9035647
.9959307
.5979602
.7971947
.0819928
.5244178
.2344760
.6265225
.3424786
.1383141
.2187659
.8336708
.6920446
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C 0.3115075  -1.2259281 -0.1636258
N 0.2221462 -2.0068440 0.9965548
C -0.8513652 -2.8792743 0.8667317
C -1.0272539 -4.1747422 1.6253130
c -1.4717854 -2.6120111 -0.3318178
C -2.3489125 -3.6221197 -0.9665920
N -0.8037669 -1.5407086 -0.9304079
C 1.1362443  -1.8808347 2.2124744
Cc -1.3873825 -0.6559236 -2.0318194
C -2.8679543 -1.0075072 -2.2616610
C -0.5886814 -0.8639645 -3.3263924
C -1.3690520 0.8145037  -1.5729230
C 1.2059114 -0.4036484 2.6415899
C 2.5144829  -2.4620554 1.8589617
C 0.5614512  -2.6549313 3.4085917
H -1.0112791 -0.2308330 -4.1197437
H -0.6444988 -1.9121072 -3.6485035
H 0.4631830 -0.5898651 -3.1791234
H -1.8285082 1.4232642  -2.3635252
H -0.3554433 1.1857481 -1.3929161
H -1.9633708 0.9402842 -0.6563121
H 1.6098251 0.2397025 1.8535825
H 1.8585877  -0.3309159 3.5221082
H 0.2080307 -0.0388601 2.9262687
H 2.9793674  -1.9063987 1.0367425
H 2.4179115  -3.5183828 1.5734750
H 3.1666129  -2.4009376 2.7417164
H 0.6211221  -3.7415741 3.2922031
H -0.4723236 -2.3594708 3.6356336
H 1.1686237  -2.3893223 4.2837449
H -3.2873292 -0.2364783 -2.9210826
H -3.4441702 -0.9882683 -1.3263568
H -3.0093381 -1.9710771 -2.7581614
e 1.7167711  -0.1493986 -0.6793829
O -3.2582565 -4.1956906 -0.3893810
cC -2.7170907 -4.9718418 -2.8732981
0 -0.2495084 -5.0927945 1.4647086
0O -2.0681668 -4.3096235 2.4691808
0 -1.9515698  -3.9243359  -2.2297275
H -2.2721945 -5.0839854 -3.8666221
H -3.7742581 -4.6852968  -2.9494895
H -2.6367042 -5.9050885 -2.3025652
C -3.0513015 -3.2605430 2.6201513
H -3.5789099 -3.4940663 3.5508326
H -3.7399118 -3.2841417 1.7669223
H -2.5766512 -2.2728520 2.6988628

Selenourea Ry=C(CHj3)3 R>=F

34

Energy = -3141.3286640760

C -0.4502524 -0.8747477 0.3641309
N 0.3116571  -1.7792104 1.1112885



P I I I I I IIIIIITIIITIIITIITIITIITINOHOHOHOHNONNONNZTNOTN

n

.3965560
.0343383
.2789526
.4217530
.8126910
.9411920
.6293644
.0285956
.8049224
.8759548
.9375298
.7197554
.1785043
.3932078
.3602269
.8519383
.4697598
.0969536
.7185581
.7470273
.3827851
.4452614
.5516266
.0796314
.1455228
.8507362
.7631105
.2749523
.6118370
.9767549
.5504857
.9029433

.9604830
.0677639
.8089751
.7442574
.5269879
.5183883
.9330858
.5722034
.9480498
.2813556
.3551739
.7483848
.2304712
.4410342
.8425989
.2512448
.7109779
.0280228
.0516568
.6184044
.1624940
.5592996
.0196366
.6258735
.4740932
.0964821
.3489202
.0500297
.1390250
.1570082
.4736725
.8551963

Selenourea R1=C(CH3)3 Ro=CgHs

54

Energy =
0.6873547
.1721490
-0.
.2082039
.7554682
.3027439
.9582497
.5551667
.2095698
.6288381
.0711859
.1309778
.6097770
.3294181
.4690356
.1122491

ITInnnnnnnnNnzZznonNnnNnnNnzn

2685679

-3405.

0462421510

.1260042
.0426526
.3314859
.6207678
.2058425
.3351539
.8374311
.6538730
.1909886
.6009598
.2089651
.1197431
.5780630
.8403140
.1666239
.6372695

0.3841862
0.7667369
-0.7747983
-1.7141262
-0.8188416
2.4775811
-1.9639166
-1.4394211
-3.1062275
-2.
2
2
3
-3
-2
-3
-3
-2
-1
1

5314845

.3484851
.9730723
.4908209
.8825016
.7994878
.5567589
.3504607
.9395221
.7682343
.6527601

3.3347091

[ |
ORONDIPWWWWN =

1 [ T [
WARWNNNRRNOOORRRO

.9989691
.3118344
.1255463
.9474345
.5760855
.2035347
.4755825
.2642398
.6225326
.0872341
.8526997

.7748788
.6865279
.1361144
.8691197
.1418058
.9319655
.3892257
.9729311
.7503570
.7834257
.8931549
.0061236
.6455107
.5671931
.0106343
.8303492
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Selenourea R;=C(CH3)3 R,=OH

.8781105
.1082269
.3221363
.8662662
.1404944
.3500205
.1343950
.1617697
.0231616
.6827769
.9278073
.1600019
.0438656
.0623468
.7968740
.7619732
.3792766
.1234160
.6958583
.4682976
.2364404
.0091301
.3938402
.6133955
.3444712
.8160488
.3194140
.3558651
.2230637
.2256707
.7920984
.7894624
.2169983
.0234105
.2201154
.0182753
.5863592
.5774870

36

Energy =

C -0.4036268
N 0.2540746
C 0.1946109
0 0.8296657
C -0.4916162
0 -0.4563001
N -0.8562547
C 0.8377910

-2.9472489
-2.7355432

0.3360727
-0.5826333

0.6704942
-0.9761780
-0.3130065

0.3287547
-3.2886478
-3.6244665
-2.4412293
-1.9781460
-0.3153624
-0.8541834
-0.1208896

0.1467996
-1.3949205

0.6481242
-4.5118289
-5.2905634
-5.6028565
-6.3858194
-6.5434697
-5.1631937
-7.1175143
-7.3977796
-5.7246588
-3.7886576
-4.9497207
-6.1855329
-5.5689346
-6.8072763
-7.1181577
-6.4250513
-8.0853143
-4.2288417
-5.3237991
-7.5310415

| L IS A I O A E KN AR I B I | I IR I B |
NONWRARWNRWNORNNRENNRREREEREREREONDWRADRDWNNWRERERENNNN

-3093.2877169530
.8584204
.8055124
.0287323
.1636333
.8793196
.8470711
.5255200
.5431932

OoCORro

.9201717
.8670132
.9874718
.0327725
.2479054
.9356582
.5740815
.2265587
.8434526
.9719753
.3977174
.2803781
.6266398
.9215221
.7583463
.9924037
.6614816
.1115916
.0162838
.5307697
.6970143
.2083096
.2978724
.4770995
.6701508
.8287565
.7505713
.5346878
.7854840
.4336601
.6070110
.2540054
.1715111
.1384043
.6761924
.9819980
.9009751
.0404623

.3249619
.1247757
.4734115
.8714914
-0.
-1.
.8063316
.5102197

6883462
6637865

67
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.7183580
.0173066
.1257278
.9055693
.9796911
.4265248
.2895566
.7510835
.7528650
.2698099
.5287109
.0173073
.5882185
.7786075
.4018317
.6275670
.2718934
.6789336
.7925899
.0503031
.7668514
.1345984
.6301502
.8134996
.5925781
.6164430
.3579414
.7160382

Selenourea R,=C(CH3)3 R,=SH

36

Energ

nNOoONNONZunNNDunNznN

.9250149
.3691459
.9910217
.1530756
.5212883
.8239265
.0652802
.4859497
. 7815585
.4350023
.5978703
.2918564
.9444243
.9209147
3392964
.4295747
.2200268
.6164577
.5478115
.8522040
.1525521
.8586314
.0605569
.4091376
.1768213
.9490562
.1513998
.7914532

= -3739.2689767830

0.5843223
.0907828
.0419504
.3968466
.7079660
.1672078
.0011631
.9017978
.5966826
.0088809
. 7194085
.6472467

.8682795
.8187180
.0639949
.6324892
.8948365
.2428660
.5167271
.4690685
.7920523
.3010486
.6914703
.3497386

| [ | T I I | [
OROOONP,PWWPAUWNRERWRRFRFWWWNWWWNNNR R

.9036485
.2943883
.9360208
.6400061
.3849143
.1252767
.4417015
.6842180
.4927045
.4561695
.4291326
.1108369
.9508377
.7435969
.3835463
.9702143
.5516769
.2489468
.1232612
.5516722
.0665091
.4343938
.0995776
.5508941
.8183291
.7033412
.8744374
.1292237

.4169023
.2013575
. 5998858
.2782479
.5999161
.6208140
.7336055
.4539931
. 9462745
.5843516
.1855179
.3589679
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n
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.9134900
.7310723
.0591983
.0249767
.4819594
.7686791
.1065256
.3113814
.4635316
.6188427
.4859588
.4238250
.4002711
.1150947
.3613638
.7364761
.6522845
.5300035
.4342157
.9900992
.6621173
.9780091
.4413322
.2090875

Selenourea R1=C(CH3)3 R>=I

ITnnnonnNnnnNnnNnNZHMNHNOZN

.3637890
.6620836
.0661159
.0302124
.4701484
.1585603
.8958924
.0622514
.0579776
. 7278993
.1114457
. 5441992
.0667502
.4680797
. 2875436
.8985044
.1858262
.8363781
.2316913
.3782650
.1557483
.8740223
.4284296
.2521595

= -3537.2573616940

0.7998861
.0489861
.2155021
.0960373
.9111972
.9169291
.1870789
.9527156
.5695801
.0381207
.3774074
.6184172
.6872214
.0499246
.1963997
.4224990

.9693446
.8823308
.1471079
.9916127
.9889520
.5788883
.6257646
.4863242
.8918862
.4517736
.7947000
.3026983
.1936941
.5559508
.3213179
.1457667

| [ I [ N I N |
ORORFRONPWWWWNENREFERENWWWAWNIN

.0954623
.9489333
.5851256
.0084210
.0865046
.4709313
.1946591
.7058603
. 5453385
.3342687
.9987988
.7293137
.1788498
.3665482
.7667857
.8235989
.3150080
.4847845
.4469876
.7246198
.3556254
.9229653
.1703193
.2188650

.5550203
.2961319
.7178013
.7190137
.4567808
.3939634
.6162970
.3872383
.9083638
.8167663
.1377802
.1114655
.9836930
.5310833
.7131334
.0226072
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0n

.1603864
.3979435
.9040154
.4185920
.06684468
.2342569
.4195664
.0162276
.4647927
.7148762
.8632657
.2998408
.5575448
.9068124
.3185739
.1907994
.6959650
.3952741

.5505710
.2918500
.8110802
.0473873
.0287436
.3380519
.0337705
.6633801
.8491615
.4533002
.1117919
.2603998
.5280156
.0553411
.0687127
.2262759
.3248341
.6772474

Selenourea R1=C(CH3)3 R,=NH,

ITIITIITIITIIIINONOONONNONZZNZNZN

= -3053.5342665690
0.2146881

.1955861
.8944595
.3530157
.5452763
.7642911
.8798156
.1899884
.2363520
.4800936
.0766245
.5695777
.1049305
.5984632
.8879113
.3629065
.1129381
.8449790
.7956522
.7294289
.4561158
.3083841

.1754325
.9192731
.8271836
.8015615
.6022938
.2112760
.5918961
.7603936
.0205803
.6961846
.2749772
.4734415
.3232138
.1193424
.6948919
.8933965
.3549399
.7775352
.8962809
.0269306
.5986070
.4164730

.2441180
.1385328
.0424911
.2197658
. 2943945
.0405343
.7699760
.8784755
.5565731
.0576547
.1198098
. 9962452
.6326814
.5086727
. 7439874
.9685422
.7014809
.1292691

.0205619
.1871118
.1200643
.0254944
.0619550
.3768458
.7525572
.3269238
.1216659
.7247981
.1016510
.9635822
.8736324
.8210533
.5113161
.0924794
.1940783
.7807227
. 9529655
. 5288619
.3253427
.0914508
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0n
IITITIMIITIIITIIIIITI

.8457300
.1067037
.9004749
.6286832
.3171655
.9767327
.0890657
.6505872
.6809991
.3693735
.3037080
.4617291
.7962728
.9377062
.6855624
.6887183

.2014846
.1345344
.4721576
.1681904
.9990883
. 7592107
.5026914
.4816487
.1851644
.6039438
.7538453
.1282639
.6617068
.9029410
.4340506
.5525668

Selenourea R1=C(CH3)3 R,=NO,

38

= -3351.9879372020

.3942582
.3152512
.7170009
.9306375
.3266717
.0251507
.6995033
.1712576
.3327492
.8111612
.5537105
.3261160
.1078060
.6018290
.6071554
.0124452
.5875487
.4917718
.8120686
.3184633
.9057553
.5093323
.7051952
.0727983

.3391145
. 9928627
.8959261
.0259992
.7950035
.9154323
. 7704159
.6543198
.0052068
.4099311
.3354840
.5025571
.1355881
.1603752
. 3264993
.8040600
.4125071
.0156976
.0133363
.9129164
.7190796
.4394224
.0914013
.1809432

APWWNREROWW

.6768416
.2957821
. 9894329
.4898441
.6445561
.2587629
.9731228
.2730096
.6758342
.0923216
.9727596
.4536560
.2897318
.3596045
.9169117
.2108517

.1409652
.1144624
.0440080
.9732635
.1811186
.7754614
.8839278
.3454547
.0641109
.2069184
.3424765
. 7568828
.5859641
.1070992
.6054969
.1883823
.5471104
.2546677
.5989124
.6447417
.8480681
.7458576
.4793309
.7795623
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wn
OOO0OOMIIIITIIIITIT

.0614200
.6046261
.2061832
.7399849
.4469492
.1809424
.2745692
.3511753
.9467686
.7635403
.7766424
.1295108
.8716370
.7857072

.6738182
.2482574
.9379399
.4142112
.0752328
.9324834
.7011203
.3248851
.4128555
.2837712
.5591038
.9559294
.9431321
.1786331

Selenourea R;=C(CH3)3 R,=OCHj

IITIITIIITIIITIIIONNONOONNNZONONZN

= -3171.8994369900

0.6791149
.0290828
.2867579
.0753202
.9544774
.4177264
.1421352
.8619938
.5105387
.9231571
.4629902
.4611430
.4369469
.0872383
.0322837
.5753574
.2742398
.5051817
.7359427
.5330530
.4138004
.9402715
.1865744
.6777205
.6105953

.7962069
.7254671
.0080930
.1316446
.8713080
.8830937
.4917189
.4884231
.8466710
.2457302
.8715379
.2273510
.0635858
.4278070
.7621097
.3043349
.6055054
.4048541
.6819347
.2295113
.0172462
.1984482
.0481568
.6954314
.2865621

| | L
RFNRFROONRKENDWWNRERR

[ N IR I B | [ N | [
RFNWRERERFRENWWWARAWNNNWERENNORORORO

.2401945
.9539011
. 9974549
.6132850
.7797331
.4537862
.9050311
.2531943
.6185445
.7354012
.0325066
.8730935
.7516472
.9610731

.3808553
.1877326
.6776588
.3479616
.5034124
.2830074
. 7347847
.3987413
.0653093
.9779394
.2130672
.4118041
.4440255
.3097946
.6626038
.1469776
.1798501
.2552932
.3737901
.5198155
.6539475
.5035821
.2492996
.6427364
.3535509
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0n
IITITIIITIITNNMOMIITITIIIIII

.8344992
.7820540
.3260370
.8295395
.6507999
.1744305
.9744204
.6721500
.1430255
.8383032
.9486603
.0387142
.4272959
.1153027
.5225039
.2005167
.8492253

.4844705
.1536551
. 7998943
.0824235
.5927331
.2308086
.5051174
.0265109
.9476746
.1404554
.1238176
.0035169
.2775786
.3738732
.8495023
.6300788
.6666306

Selenourea R4=C(CH3)3 R,=COCHj

ITIITIITIITIIIITIITINONOOOOONOZNONnNnnNnZN

= -3248.1857920420
0.2412087

.2013838
.9124738
.0658490
.6055859
.5504538
.9218576
.1442221
.5475902
.0108967
.7669644
.5701111
.2120832
.5207848
.6004304
.2246619
.8015460
.2809418
.0516673
.5621049
.1587904
.6044668
.8742252

.2787044
.0056819
.8439615
.1248697
.6024816
.6087165
.6024104
.7963773
.7368869
.1494123
.8928637
.7288295
.2936664
.3842462
.4891624
.2509147
. 9293459
.5985342
.3373015
.1205950
.8248334
.3016266
.1645637

| [N [ I I N N |
RONORRRHEFORRNAWWWN

.4182740
.1142805
.6871291
.7047529
.5555867
.9367373
.1792539
.7803166
.8210042
.1788172
.5518807
.8240209
.5230955
.1399722
.2544872
.6098941
.9906003

.2597382
.9309909
.9145256
.7202553
.2520202
.8403475
.9522771
.1138042
.0461935
.2644315
.3602688
.5737847
.4488985
.7681533
.3734552
.1265784
.7244446
.2295823
.3516583
.3991209
.6502758
.6188297
.3159152
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n
IITIIITITINONOMIIITIIIIIITI

.2153975
.9545980
.4340683
.1955686
.6737687
.4344797
.2151713
.4518883
.5962597
.1207443
.6225640
.5725676
.0889612
.2040843
.3040248
.3908281
.9545062
.5534171
.4026938
.2684739
.1869712

NHC R,=H R=SH

11

Energy =
C 0.6796012
N 1.1389401
C 0.6173040
H 0.8744702
C -0.2035255
H -0.8167017
N -0.1430415
S 2.1966451
S -1.0719673
H 3.3610636
H -0.1362582

NHC R»,=H R.=Br

9

Energy =

C 0.9013224
N 1.2870143
C 0.6852681
H 0.8941514
C -0.1515222
H -0.8233973

CONOCONINUVIOYUVTOYN 00

VIO UTOYN 00

.0832053
.8836520
.4599087
. 2469495
.5793998
.1892620
.1514033
.4301845
.1103440
.1405932
.2291148
.9479886
.3336067
.9857151
.2885423
.7509352
.6578295
.2362724
.4489113
.2405400
.2461688

-1022.7433313120

[ [ T (R O
RPWWRERENNNRERENOONRENRAWWNRON

.7213056
.8949077
.5634821
.6249096
.3349325
.5907523
.2179431
.9674681
. 3364825
.7190746
.8858044
.2563663
.0922226
.6190610
.5562390
.7033961
.6831064
.7540214
.2603192
.0975427
.8997216

8696488

-5373.8944113760
.4422957
.4523381
.2127492
.3322740
.4089449
.7351721

.4964604  23.
.5517051 24
.2642704  24.
.4187461 25
.3714763 23
.6392838 22
.7192113 23.
.9352063 26
.3624455 21.
.7345045 25.
.1934404  20.

.7602875

5496051

.1760808
.4772684
.9655947

0849986

.0635815

7857930
3938388
8158630

.7648874
.6106861
.4005922
.9956388
.3426641
.8251876
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N
Br
Br

0
2
-0

.0156166
.5376502
.9296237

NHC R,=H R=CCH

13
Energy =
C 0
N 1
C 0
H 0
c -0
H -0
N -0
C 2
c -0
C 2
C -1
H -1
H 3

NHC R,=H R,=COOCH;

-682.2424168926
.1929302
.0733646
.9161271
.9545220
.2977634
.7379078
.6729380
.1238578
.4872134
.8776856
.7403829
.4594310
.7412605
.7956467
.3288816
.8030362
.7472558
.4250669
.1448171
.1150430
.6460983

21

Energy =

OCOIIITINIIINOONNZITININZN

NHC R2=H R1=CHCH2

17
Energy
C 0

.8690647
.1881973
.5120077
.6580205
.2681796
.9521659
.0416949
.0682142
.6561504
.8456636
.2222268
.7122676
.5353870

.6773145
.0965035
.3356411
.5345753
.6037986
.3940202
.3796308
.2043018
.1532483
.4349200
.1618310
.0208350
.7921291
.4487814
.4665350
.5429366
.6152624
.3433741
.4665416
.8264902
.9387318

7.
7.
8.

NOOCONOCONINUIOYUTUT ] 00

OO P,LUVTOOONOONUVICONINUVIOY R UINO

7501885
7251289
5366585

-378.5861342800
.1269328
.1124954
.8977536
.0162936
.1217676
.4783311
.4656304
.2751917
.0578767
.3811034
.5526713
.0088055
.4983869

-381.1274762042

.8725864

8.

4223617

23.
.9794060
21.

23.

0028073
5886604

.8220202
.7119359
.4619128
.0736009
.3835162
.8444197
.0118443
.7291054
.9596295
.6479685
.0137532
.1798770
.4566565

.6443299
.3306947
.0512578
.5046712
.1626377
.6810696
.9288525
.2301109
.0470822
.7125410
.5327488
.6166327
.3231152
.7426536
.1152198
.6405377
.9174324
.5221121
.1573258
.5088831
.8061914

7642398
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1
0
0
-0
-0
-0
2
-0
-1
2
2
2
3
-0
-2
-2

IITITIITIITITNNHNNZITNINZ

.3589521
.6819082
.9170046
.2623314
.9972344
.1339923
.4272001
.9069387
.8793678
.9732066
.7718292
.6351498
.7988962
.6101930
.1798729
.4093826

NHC R2=C6H5 R1=H
= -688.5764019568

29
Energy
0
1
0
-0
-0
2
-1
0
1
2
1
-0

0
2
0
1
2
1

-4
-3
-5
-4
-2
-2
-3
-2
-2
-4
-2

ITIITINONODNININIITIINONNININIIIZNNZN

.6248836
.2120946
.4209951
.7700676
.5905958
.1751247
.3282259
.8680121
.1114131
.3262664
.9329500
.0083480
.6118786
.2498559
.9146842
.7443930
.8866458
.9736903
.1671783
.7725361
.4437746
.4919716
.0155091
.5588602
.9842942
.0303012
.7652286
.5349749
.3638912

NHC R,=Br R=H

9

CONOOOUVIOOOYOONNUVIOYUTOY N

VP UVTUVRARUVTUIRWRARRNOUVIVITULTRARWWWNNRENNNOON O

.3704961
.1708759
.2353681
.4521181
.8054315
.8151441
.5566767
.5500974
.0643220
.6181772
.5902223
.5826900
.8835770
.5984390
.0170537
.7350792

.1816823
.3665464
.2952609
.4351013
.5698408
.4924349
.9553225
.9333601
.9884795
.6471821
.3867842
.6087943
.9297972
.7388052
.2973815
.6854433
.0615584
.7424562
.1483599
.5166211
.7830982
.3155586
.3772390
.2015909
.8057341
.6910700
.4847407
.6513945
.8366920

24.
24.
24.
23.
.8700720
23.
.4103662
.1236124
21.
26.
25.
26.
26.
.1148010
21.
20.

22

25
22

22

5124173
2644037
7569362
3337197

0426225

3456863
1899842
3978273
2092863
8463506

3436041
6731003

.0439304
.9699920
.4058705
.7211360
.9186859
.2613504
.3397332
.9689844
.1045435
.8630857
.1645281
.3687716
.2060395
.3186603
.3556547
.4265291
.1436140
.5760568
.9309233
.9825033
.8188931
.7995814
.8911328
.9624107
.5937061
.7522971
.5680946
.6646449
.6156166
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Energy =
C 1.0356301
N 1.6266388
C 0.9513454
Br 1.4964344
C -0.1312311
Br -1.4877286
N -0.0485214
H 2.4786303
H -0.7234879

NHC R,=CCH R;=H
13

Energy =
.9638789
.4718402
.8235207
.1755574
-0.1748476
-1.1381431
.0439626
2.2559317
-0.6487990
1.5008427
-1.9805609
-2.7169790
1.7772907

ITITINNOIITZNONONONZN
|
o

NHC R,=COOCH; R=H

-682.2503370271
.4186177
.3840022
.1388712
.3808869
.7496270
.4831893
.2151405
.9390952
.5296707
.7025808
.7938966
.5723268
.5177960
.7632001
.5300316
.7808774
.3615619
.8200284
.1807649
.6130299

21

Energy =
.9611350
.4136809
.8840239
.0229072
.1120929
.1093308
.3919823
.3928888
.7742950
.7265987
.8952102
.4056785
.4943427
.9118420
.1619973
-2.1563249
-3.1680747
-2.1842084
-1.4986389
-0.6078641

RONRORORONOOORO

OIITIINIIINOONNIIZNNZN
1

CONOOUIOY R OYNOO

WhDhpPhOONNUVIOUVIOON O

VIOV ARNENNWRARUIRONNOONO

-5373.9659470950
.8496208
.8049941
.5991028
.9877212
.8720665
.7392478
.2269778
.9121538
.7191351

-378.6403671320
.5868512
.5688493
.3360578
.1560609
.5821861
.7250255
.9424309
.6945756
.4107431
.1484488
.9996424
.3500300
.2536083

23.
24.
24.
25.
23.
.8520532
23.
24.
22.

22

7341571
3955171
2565992
0354293
4662184

1728842
9346242
5981775

.7693967
.5238730
.3577321
.0292762
.4282552
.8760046
.1115819
.1546303
.4456384
.6256519
.3847533
.9593692
.1437970

.7138408
.4730785
.1398563
.0889791
.8654115
.2075371
.1169500
.8101132
.1597571
.6511162
.2801471
.8682372
.7435613
.3222340
.9374936
.0293164
.0378931
.3820594
.6688356
.9591414

7



0]

NHC R2=CH2CH3 R1=H

-383.5986467489
.7429040
.7885402
.5742925
.4327941
.7526896
.9118368
.0596588
.9640637
.4852143
.5675129
.7344431
.5095122
.8976306
.0608015
.6955786
.7178724
.7076499
.8108125
.2782292
.9114856
.4109075

21

Energy =
.9437373
.0756278
.4207401
.5053828
.1725820
.0133083
.1709922
.5989906
.1355356
.5005968
.4505901
.8930085
.6644041
.1200591
.1133157
.8696047
.2870776
.2941261
.0873337
.8832066
.6884458

IITIIITINIITIIITIINIITZNNNNZN

2.

1971970

NHC R,=I Ry=H
9

Energy =
C 1
N 1
C 0
I 1
c -0
I -1
N -0
H 2
H -0

.0300194
.6067102
.9346655
.5210872
.1340281
.6246813
.0418660
.4474375
.7014745

4.

VWA UIARRDNDNWOULIROCONIOCOUIOYUTOYN 00

CONOOUIOY R OYN OO

9833649

-820.7920343634
.8563058
.8160982
.6072640
.8247131
.8780492
.6215087
.2337723
.9294902
.7272085

NHC R,=COCHj3(carbonyl) R,=H

19

Energy =
C 1
N 1
C 0
c -0
N 0
H 2
H -0

.0213690
.5540940
.9274827
.1105997
.0033019
.3557827
.6507794

CONNOYOYN 00

-531.7189743587
.5750784
.5545183
.3236906
.5605438
.9085890
.6467594
.3328827

25

23.
.4148828
24,

25
22

23.
.5471033
24.
23.
.1888103
.1671194
22.

25

.7279811

.7543326
.7229421
.4599424
.4256897
.2353447
.3202551
.8571137
.5727243
.9896251
.8653526
.3856633
.0205472
.1078345
.1125171
.7685869
.4298736
.2068411
.4413508
.4464970
.1774387
.6693676

7370918
2682812

.1508398
.4523545
.7457707
23.
.9700778
22.

1560838
5650974

8110208

4097039
5005785

5341145
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OOIITINIIITNNON

NHC R2=OCH3 R1=H

-455.4213229514
.8046197
.8567598
.6063958
.5844222
.7394527
.8355159
.0698326
.0538376
.4530389
.8167594
.0624273
.7978863
.5419291
.3281164
.6340132
.4456307
.9466227

17
Energy =
C 1
N 1
C 0
0 1
C 0
o -0
N 0
H 2
H -0
C -2
H -2
H -2
H -2
C 1
H 1
H 2
H 0

.5087875
.2187793
.4839386
.6062701
.3318767
.7244972
.9563840
.0215346
.1004434
.5412464
.4779066
.9288349

.0719183
.4298001
.8536102
.0916644
.0720232
.6906612
.2386837
.0588857
.1838010
.0831763
.5691281
.5531603
.1824074
.4428899
.6430929
.3449309
.6193848

NHC R,=SH R,=H

11
Energy =
C 1
N 1
C 0
S 1
c -0
S -1
N -0
H 2
H -0
H 0
H -0

17

.0830668
.6710517
.9936214
.5327975
.0956596
.3847554
.0098957
.5311344
.6788200
.9838292
.8554202

NHC R,= H R+= OCHj3

WHAWRUITOYUVTIUTICO 00 0O UTOYUT O 00 SSUvTwwwwhpbhwhuuiun

Ruico~NOOUTOYUTOYN OO

.2181012
.8394998
.3733410
.7657039
.0752550
.1759698
.8162653
.3945077
.7972488
.1967400
.4888875
.4916979

-1022.7936330280
.8438659
.8001890
.5747594
.0356555
.8607336
.8351989
.2177458
.8979823
.7245216
.1070533
.7192145

25
22

22
22

25

25
25
25
22

.2142025
.8235133
23.
.7899119
.4231161
24.
.1777922
.1649209
.4767449
.8657369
.9236686
.0574547

0491867

1032507

.7569203
.6850072
.4819107
. 3424987
.3635259
.6885391
.9568093
.4549293
.1183629
.0840593
.4544986
.9147313
.1451208
.7229512
.5466033
.1032004
.1030315

.7601316
.4012247
.2682615
.8878703
.4764071
.8857986
.1970522
.9292986
.6285410
.1320986
.4513657
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Energy
C 0
N 0
C 0
H 0
C -0
H -0
N 0
0 1
0 -0
C -0
H -0
H -0
H -1
C 2
H 2
H 2
H 3

NHC R2= H R1= COCH3

-531.7026730103
.5202346
.4396068
.2516285
.2991858
.5737863
.9501698
.9480560
.5514346
.7171434
.9671456
.1121322
.6587362
.5802296
.2508018
.8282692
4577777
.5009523
.8685930
.6155864

19
Energy =
C 0
N 1
C 0
H 0
c -0
H -1
N -0
C 2
C -1
C -2
H -2
H -2
H -2
C 3
H 2
H 4
H 3
o -0
0 3

= -455.3266059842

.6932719
.7242137
.1964010
.1560180
.2208601
.6920576
.1037333
.1624020
.1022646
.7373660
.8230444
.1173304
.7353546
.4607253
.6831253
.4292336
.2130435

.9333151
.4720538
.7301010
.9914483
.3114235
.1147356
.1724350
.6805525
.0835756
.3121632
.0391108
.9325774
.8893409
.1837614
.4544541
.1180518
.3645769
.8554981
.2232051

NOOOCONO0OWOWWOWoONNNUVIUThuINN

CCLOUIOTUVIOOINOONNOONNUIOYUT1OYN OO

HEP complex R;=Br R,=H

= -11267.
2.4890804
.8258497
.1202246
.7990018
.5618640
.5790968

.9255645
.0217362
.7763410
.9654671
.8742328
.1632685
.1664269
.3034648
.5775011
.8700735
.0895717
.6244440
.8300210
.9286538
.1210032
.8689402
.2504597

0006294200

.3228989
.7699663
.5470794
.9219717
.1109142
.9170583

23.
24.
24.
.1961245
23.
22.
.8067912
26.
21.
21.
20.
21.
21.
26.
27.
.4818739
.6149717

25

22

25

OONRLRRELN

7609782
7693377
4797917

1786950
5116070

0682721
4847002
4408050
3702374
9426950
9050224
0476550
1036421

.7544356
.4225984
. 2459877
.6901023
.4509392
.0789410
.1595852
.2155359
.3343547
.8680796
.2323777
.2909635
. 7204880
.8020987
.5092962
.3319415
.0184767
.0599129
.3782550

.9243477
.9896764
.5188359
.0995210
.3100269
.0311996

80



)
OTNIITIIINIITIINNAIIINIIINNZZNONOIN

[velvs]
e ]

vs)
SITIINSSNZZ0N

oy}

|
NUORARRUVITWAWONROOORROOROROO

.7259801
.0834418
.4282544
.9894851
.3494976
.6733412
.3141677
.4270702
.3952867
.6264107
.3246224
.3320969
.3696067
.2084690
.1656604
.1373937
.9539253
.6765604
.3044111
.4993488
.9876836
.6139711
.7904069
.4445735
.3896404
.2803531
.3045686
.4724710
.4322913
.5214963
.1821036
.3879439
.4310849
.3428659
.7396875
.7257589
.3489606
.0820695
.1707839

.9149097
.3420731
.1458153
.5790432
.8818880
.0053540
.6563334
.7307443
.2126557
.9787362
.3214664
.7992813
.4383611
.4083935
.4444830
.5448158
.3051541
.5463112
.4961740
.9369086
.6571521
.2596237
.9621995
.2880379
.5488325
.7960865
.0977117
.7649722
.7748597
.8326835
.7703297
.7298090
.6782231
.5701115
.6449470
.1814112
.6558985
.9107281
.1939214

HEP complex R,=CCH R,=H

49

Energy =

H -2.1171206
C -2.5031250
C -3.8493930
H -4.5184371
C -4.3557836
H -5.4126937
C -3.5342546
H -3.9416865
C -2.1833083

-6271.

6940358700
.0568189
.6962118
.6474096
.9618816
.4627935
.4017733
.3500573
.9737522
.4017057

OROOORRFRREN

.4660879
.4005932
.0035405
.2166831
.4866124
.4039050
.7481801
.9620597
.0019424
.9450635
.8829669
.7302088
.7113535
.6363402
.8575543
.5588549
.1794493
.3877956
.8166981
.0600999
.1623201
.3100162
.4765800
.0916528
.3898028
.3616991
.7423428
.0147072
.1220085
0.0194654
.2556116
.3690674
.3034532
.7216229
.3509710
.0856206
.0664331
.6327071

3816474

.5860744
.7925923
.4290581
.9498030
.4030728
.1424009
.2934059
.0862864
.0655834
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)
OTNIITIIINIITIINNOAIIINIIINNZZN

[velvs]
e ]

ITITINDNOIITNONNNZZND

UIRNUVIOYCULINUVTUVITVTW R WRNROORNNORRORRO

.6797736
.0981237
.3202142
.1182079
.4670537
.4971026
.7792345
.3668597
.9936896
.0533096
.9208216
.6473315
.5646573
.2311439
.8955791
.4828546
.8223526
.5662252
.1250343
.3096008
.0936246
.0720341
.0353697
.0716903
.8357760
.4147896
.2238974
.5810409
.81956438
.8314747
.8016799
.0776986
.1827278
.9000329
.5472665
.8291412
.3882132
.1364414
.4363481
.6326043

.5867522
.1435616
.8834660
.1459256
.4968656
.1153495
.6686746
.2435216
.3452125
.0741220
.1052175
.7941133
.1631535
.9673963
.3082173
.2895051
.4015500
.0864930
.7899925
.4715633
.5162474
.9488718
.8271620
.4872327
.6989513
.8931806
.6203481
.6042138
.3708805
.6395740
.2407058
.4232967
.0353387
.2199652
.8392820
.1936989
.6034172
.7878283
.2832647
.8639136

HEP complex R,=CHCH, R,=H
= -6274.2382135470

INITNINNI

2.0583782
.4616652
.8108835
.4637688
.3410326
.3999184
. 5406557
.9661846

.0205704
.6654116
.6012541
.8984853
.4248085
.3518096
.3355951
.9665931

RFOOORKRRKRN

.0996199
.4001056
.2145659
.4900576
.8314137
.8577128
.0473427
.6313872
.1218020
.0170821
.9124492
.1815572
.1637833
.4756310
.6691565
.0415923
.2100167
.8504051
.9360891
.1374475
.6284550
.3153006
.2940290
.5356709
.0824906
.6907742
.3778704
.4703968
.0881748
.3442475
.4238680
.0192714
.3211115
.1367150
.9468110
.0883709
.8497489
.8802017
.5190398
.5826680

.5462728
.7659980
.4157479
.9339656
.4085012
.1590348
.2824411
.0598954
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)
OTNIITIINIIINNAIIINIIINNZZNON

[velvs]
e ]

IITIITIITIITIITINNOHIITNNHhNhNZZN

ONDRRPWRNOOUVINVITVTUVTW DR WRNREOORNNORRORRO

.1870887
.6600524
.1189085
.3053413
.1624418
.5301553
.5657926
.8555346
.4236816
.0360614
.0908624
.9867067
.6741671
.6020208
.2792740
.9158717
.5362522
.8995128
.5941348
.0725225
.3102922
.1532781
.0887991
.0246660
.1165455
.7918710
.4039308
.0430447
.5376743
.8104385
.7152856
.7500264
.1007609
.0654690
.6510873
.4167574
.8118074
.2685622
.7943113
.6846680
.7586251
.9093278
.2599603
.1100002
.4029296

.4027893
.5808510
.1710273
.9021138
.1786610
.5391196
.1733124
.7025693
.2879719
.3733002
.0938836
.1331241
.8221353
.1648993
.0067251
.3865140
.3263802
.4308754
.0764280
.7497903
.5213090
.4814090
.9015523
.8704043
.5195548
.8269452
.1275660
. 5840454
.8241483
.4142238
.0668292
.3851448
.1638158
.4164817
.8614422
.3613529
.2526434
.8382367
.9563137
.4863053
.3359160
.5119420
.4754417
.5257629
.8373952

HEP complex R,=H R,=CH,CHj3

57

Energy =

H -2.5446462
C -2.8393003
C -4.0903370

-6276.7324134610
-5.
-5.
-5.

5634673
9023878
5740103

=NW

.0637800
.0800838
.3991868
.1908492
.4829167
.8238449
.8450941
.0486382
.6210110
.0950226
.9664549
.8879742
.1603158
.1056217
.3652998
.5537272
.9260813
.0669639
.8211578
.8696180
.1144995
.5570690
.3381463
.2858243
. 5460360
.0448494
.7559724
.5596703
.3716804
.0584645
.9283217
.4061279
.5320771
.9538703
.4101336
.3458163
.2477998
.0914482
.1605029
.0761853
.4970618
.4625024
.4587275
.1727150
.4956403

.0358155
.0431902
.5184155
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)
OTNIITIIINIITIINMNAIIINIIINNHNZZNONININITI

[velvs]
e ]

IITIITIITIIITIITIINNOHIITIINNHNHNINZZN

AuUuiOONONOOUVTIRAONUVIOCRARDRNUVTWAWONROOORROOROROO

.7786033
.4762670
.4601823
.6262431
.9398490
.3709599
.9889581
.2906867
.7038054
.1957785
.2283299
.1920121
.4320953
.0628763
.2282088
.2598501
.0681136
.1146651
.0586118
.8386833
.6086407
.1750269
.3273249
.9421349
.7217600
.7832867
.3500744
.3806491
.2741283
.1931490
.4797974
.4580813
.4606528
.2014989
.3512535
.4571724
.3160194
.4132133
.7372399
.6823704
.2665443
.7285880
.2374359
.6028597
.4269656
.9168906
.8473155
.4449276
.2091354
.9303526
.8204815
.1170104
.8208986
.4654972

.9741724
.9997146
.7256499
.7657548
.0864858
.0979872
.6721648
.8269988
.1714815
.4749263
.4377349
.9132183
.6945139
.9417490
.5940080
.2159905
.1076794
.3299552
.8472676
.5416075
.6625127
.7180238
.2633476
.9965831
.6923676
.1675667
.7380057
.9354130
.8693136
.9322608
.8395904
.7320995
.9778771
.8285105
.3297362
.1508020
.3122735
.3317117
.4897993
.0366870
.8870266
.7671833
.8988370
.5465177
.4586726
.5775369
.6863849
.3323630
.2519526
.4542589
.8965022
.8459860
.4838674
.4897931

OROWARANWWWNRENN

|
o

[ I I I N | 1 | L N A N R [ I |
RORRNNONNORROORORROOOO

.1145406
.2361064
.1453816
.5630674
. 5544090
.0423927
.2459103
.5394727
.4667209
.8683685
.9932790
.0512307
.8542406
.9556545
.0191377
.0100452
.9773100
.2120763
.6987568
.5125583
.7377537
.2146127
.4572235
.1740001
.4596146
.4865455
.1617105
.2568000
.3745661
.8511191
.0158163
.8834222
.8137484
.4165480
.9303026
.2883799
.1301445
.1481088
.7153643
.6923350
.6786101
.0844697
.1951911
.2637821
.7417498
.0978116
.5675727
.9527957
.8735191
.5015169
.2400752
.3379491
.7047663
.2728437
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HEP complex R;=H R,=CgHs

65

Energy =

Y
OTNIITIINIITIINNAIIINIIINNHNZZNONINININNITI

[ve o]
e ]

NONNOITNNNINZZN

UURUIRARNDUVITWWANWNORORFROONNORRORRO

1.8468831

.4496293
.7911219
.2373018
.5737227
.6180236
.0428568
.6617764
.6985403
.9173648
.8517103
.6412723
.2016624
.5513521
.4651666
.7255712
.7153905
.2657611
.2319959
.4245405
.9343904
.4822610
.1894121
.6662443
.4837997
.9625562
.4468605
.0109898
.0092333
.1647544
.9230892
.5991530
.2609096
.9476847
.5572343
.2536897
.4836488
.4019549
.8499107
.3428164
.3756688
.9749182
.4603660
.5105599
.2774407
.4483137
.0634185
.9291946
.4860403

-6581.7065405000
.3759143
.7510021
.3883103
.7244811
.8586058
.5539544
.7062360
.0599158
.0729284
.6007505
.8747072
.1440979
.5941153
.6139263
.0420904
.9088685
.1729593
.6646092
.2332306
.2404327
.3582971
.7812478
.5222200
.7194807
.6891872
.2130853
.9365129
.5480415
.1927296
.6330186
.8407927
.9119566
.1025175
.9308534
.9000964
.0108123
.9381813
.4676705
.2271984
.4267251
.4827692
.5796271
.1037488
.9427125
.8340299
.7152217
.5239725
.0248795
.5867360

RPOOORRWNNW

[ [
RNRORORONWREWNNRORN

-2
-2
-2

.2825873
.4563393
.3289183
.0698032
.2610422
.1873563
.2878166
.5342895
.4100464
0.4838115
.3186313
.6019197
.7247635
.5115541
.8878633
.6564319
. 3489042
.0533216
.2711008
.5651348
.2183212
.7053170
.7348956
.5806279
.4228044
.4677781
.1747536
.5567011
.2429250
.8030539
.1902833
.8684272
.6560080
.9623653
.5355003
.5210164
.3960634
.3379309
.7589775
.6780502
.0786424
.6513339
.0627239
.7425718
.8864249
.2198534
.8681553
.0196454

3552100
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IITITINNIITINNNIITIITITIN

cocoOocoNOYh~OINODUTULIDAUTUL

.5509190
.8631405
.8732816
.0968544
.9725051
.0382602
.7521938
.8112232
.2663939
.9239457
.2699146
.3312098
.6067166
.8066938
.1603011
.4382822

HEP complex Ri=H R,=Br

45

Energy =

INIITIINIITIINNIITIINIIINNHNZZNONINININNI

2.5972454

COORrRROORrRORrROO

.8912963
.1410194
.8299812
.5254673
.5088567
.6753266
.9883350
.4208956
.04080438
.3393732
.7554834
.2401539
.2666339
.2308129
.4722258
.0947812
.2742815
.3045495
.1071351
.1713824
.0047678
.7869098
.5554366
.1242570
.2781644
.8826885
.7771328
.7231207
.2933205
.3158905
.3261903
.2385673

.8295684
.6099898
.6055935
. 9492664
.2638495
.2810210
.6098841
.2734291
.2404277
.2580568
.8477530
.9003585
.4174864
.6711533
.2327625
.1518719

-11267.0925200000
.5342252
.8765184
.5497080
.9477632
.9797915
.7067988
.7486230
.0723361
.0793078
.6491427
.8095042
.1468877
.4580571
.4196004
.8966149
.6755025
.9220633
.5749368
.1932837
.0929195
.3084596
.8210873
.5171627
.6376148
.6918979
.2411886
.9729047
.6631601
.1504237
.7144520
.9082646
.8462285
.9174343

NEFENNMNNWNWNRROROROOONRKENW

.1939052
.0043678
.0535227
.1456369
.1016827
.0273502
.4137821
.2554184
. 7466644
.5542642
.9572648
.5817644
.3424735
.0527222
.4274020
.9964245

.0427268
.0510807
.5232594
.1161583
.2417694
.1417201
.5540290
. 5445449
.0302276
.2568190
.5243089
.4815199
.8531732
.9768759
.0392364
.8322498
.9387496
.0080244
.0099738
.9625564
.1973058
.7150873

2.5281643

ROWRARNWWWNRE

.7521214
.2330847
.4718651
.1936459
.4735401
.5067942
.1799155
.2796521
.3915702
.8328108
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NUVIORPRPUVTWPAWONERE

.4320761
.3996467
.4506062
.1638624
.2956539
.4452655
.2685439
.3379332
.7235387
.9529308
.4500782
.7326205

.8028811
.7010461
. 9493864
.7734992
.2611165
.0885562
.2305012
.2652277
.4011078
.8879578
.1158603
.7125862

HEP complex R=H R,=CCH

49

Energy =

INIITIINIITIINNAIITIINIIINNHNZZNONINININNI

Pd

WONRFROOORRORRORrROO

2.4671128

.7413027
.0109720
.7350515
.3705737
.3703556
.4745203
.7670267
.2007171
.8448063
.0765959
.5292249
.9425500
.0336260
.0258792
.2819735
.8386273
.9097266
.9608473
.7178344
.7592446
.2149457
.9201350
.6990530
.2121825
.3885444
.1585604
.5734245
.9982376
.5668696
.6428785
.0595060
.0842809
.7567356
.5899309
.8976455
.5471340

-6271.7669974420
.7872888
.1168084
.8539355
.3163352
.2652652
.0433244
.9511282
.2601454
.2185224
.8078144
.8616854
.2279979
.4560265
.3820740
.9125539
.5995964
.8412184
.6252815
.3056202
.0932999
.3837052
.8866784
.5354544
.5961368
. 7448454
.2494474
.9963965
.7911218
.1205082
.7295980
.9611902
.8632751
.8561030
.6983634
.5062133
.9237694
.5421936

| O I R I | | [
NFRFWNNWNWNRROROROOONRKENW

.0397510
.8754555
.8447576
.3810127
.9261466
.2024315
.0919316
.1738979
.6283292
.8141829
.5390060
.1964876

.1094780
.1076287
.5913737
.2039100
.2966713
.0772262
.5241972
.5255034
.0115415
.2887287
.5304172
.4947345
.8811724
.9677014
.0095897
.7996336
.9467575
.0767001
.0603208
.0522099
.2970842
.7333112

2.5758847

OCOOROWANWWWNE

|
o

.8026580
.2915133
.5280922
.1858081
.4958851
.4862171
.1706938
.2669102
.3820175
.8779642
.0005814
.8362116
.7249728
.4465643
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ININITIITNNHhNNZZ

O ocowhoyvTUVTIUVTW DA

.6498976
.9083998
.6993152
.2156577
.8399631
.9575287
.6352982
.2363367
.0417007
.9999830
.3721887
.8427559

-8.
-10.
-9.
-11.
-12.
-9.
-7.
-11.
-9.
-8.
-13.
-14.

9310661
8426329
8190952
0665597
3234141
4440236
9229773
5323935
1031438
8091634
4147926
3758957

HEP complex R1=H R,=COQOCHj

57

Energy =

INIITIINIITIINNAIITIINIIINNHNZZNONINININNI

Pd

WONROOORNORRORRO

2.0636632

.4381742
.7378104
.3838309
.2281325
.2487723
.4369278
.8322571
.1337539
.6471049
.0888207
.3385998
.1138818
.2622311
.2313538
.4633799
.1872905
.1503226
.1782130
.0786141
.9585607
.5145109
.2702661
.9816751
.5814603
.8269195
.4354841
.2075358
.2316533
.9071779
.8865590
.0025465
.1124807
.7304105
.7381067
.7225721
.4287118

-6575.3592682040
.3644500
.8201288
.5701526
.9151590
.1460270
.9308200
.9890459
.4265977
.2458369
.6691437
.0216235
.1308386
.8369256
.9539373
.4371726
.2011095
.5794028
.9591373
.5756317
.5943097
.5850028
.6741925
.3982983
.6040989
.6103981
.0201453
.7668158
.4345767
.0086567
.4079115
.6913303
.9501641
.2954926
.9711768
.0026079
.9977695
.0165488

| [ |
OCORORQOWWNWNNRERENN

.9391915
.3420086
.1505278
.7624109
.7660946
.6478634
.1311628
.0118872
.0748000
.4502120
.7683395
.7702615

.8410291
.9250369
.4832456
.0682029
.2987445
.0187775
.4824914
.3967670
.0426946
.1470646
. 5474117
.3088030
.7844778
.0263697
.0577151
.0635441
.9265020
.6898434
.6339669
.5833842
.8086590
.4357341
.0500729
.2386543
.7154106
.9190941
.9685291
.2309188
.2497343
.8942707
.1874884
.2715065
.8038774
.0807202
.2392177
.9571885
.4358278
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OCONNMNIIITIIITIOONNHININZZ

NuUuioouviINO O UVILTANUVINVTW DR DNUTW D

.5437382
.7214597
.5266035
.5502597
.9766208
.0289160
.1892058
.0567812
.5979102
.4708958
.1707807
.2074600
.9060898
.7030976
.2873972
.9538926
.5613489
.8647867
.9216574
.4417458

HEP complex Ri=H R,=I

45

Energy =
2.6056945
.8989239
.1482806
.8376862
.5318592
.5148121
.6814226
.9935406
.4274967
.0479780
.3456708
.7627633
.2451861
.2708017
.2350612
.4765402
.0981657
.2791622
.3093715
.1111903
.1771526
.0020938
.7806126
.5481512
.1177939
.2724116
.8753311
.7834489
.7157551

IITNIITIINNONIITIINIIINNHZZNNINININNI

.5907144
.2991379
.5786038
.6347217
.6814872
.8515486
.7937711
.0888373
.0116230
.3426380
.3855317
.7867994
.1293802
.2182516
.6018225
.4610867
.0067392
.5280858
.1738830
.5585998

-6713.9181685590
.5312907
.8731237
.5460773
.9443115
.9756435
.7023980
.7446836
.0678313
.0756038
.6456449
.8060103
.1433424
.4544913
.4159660
.8932395
.6718897
.9183635
.5713664
.1896709
.0895681
.3045243
.8167849
.5134244
.6340250
.6882062
.2369156
.9685065
.6577370
.1473604

[ Y T Y Y N NN (Y N N (N N I |
NWWWNRERENNRENNNWNWNRROROROOONRKENW

.0641457
.0843384
.1306061
.4399956
.5016748
.4365006
.3537161
.4340807
. 9794845
.0198878
.4038677
.8126857
.8510619
.4033741
.0507483
.4323701
.0874342
.7543010
.0576866
.0555557

.0446284
.0525860
.5238751
.1164439
.2419042
.1422836
.5533712
. 5442409
.0286304
.2586986
.5221020
.4837722
.8506563
.9743421
.0377021
.8290218
.9360890
.0062419
.0095071
.9604839
.1951406
.7167887
.5285548
.7515426
.2338254
.4718571
.1963374
.4756288
.5099208
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IHHNOINZZN

NUNNDADPRUVTWDARWONROOOR

.2852755
.3080066
.3327498
.2435827
.4261857
.3917999
.4431002
.1590808
.2901529
.4417579
.2664185
.3299199
.7210824
.1326002
. 5264096
.7281496

.7097311
.9034702
.8427512
.9139132
.8006528
.6987279
.9454674
.7718103
.2602323
.0861705
.2285549
.2643878
.4020634
.8461883
.3036101
.7077877

HEP complex R1=H R,=COCH3

55

Energy =

INIITIINIITIINNIITIINIIINNHNZZNONINININNI

2.4923182

COORrRRORROROO

.7978680
.0601159
.7464618
.4605439
.4531342
.6145253
.9400652
.3474324
.9507226
.2649222
.6548536
.1789586
.2481238
.2274383
.4740200
.0730081
.1941757
.2312582
.0408156
.0575946
.1259573
.8793529
.6374157
.1962414
.3806090
.0367633
.6421815
.8677825
.4610319
.4920881
.2356919
.1682896

-5

-6424.8387337180
.6758721
.0002049
.6778630
.0971033
.0852656
.8161421
.8269891
.1341747
.1524158
.7447061
.8573715
.2297287
.4708585
.4060860
.9100484
.6427900
.8798845
.6034627
.2424038
.0888687
.3587623
.9086966
.5877955
.6867449
.7733012
.3105387
.04889438
.7762640
.1976343
.7956909
.9973824
.9005909
.9102929

NFRFWNNWNWWRROROROOONRKENW

ROWRNWWWNEN

.1828696
.2827634
.3941351
.8294891
.0425166
.8733037
.8485886
.3788425
.9253259
.2004287
.0930259
.1724164
.6272706
.8961629
.5291137
.1995851

.0604816
.0662749
.5659362
.1826715
.2817841
.0800898
.5435485
.5351377
.0474543
.2417479
.5755346
.4332685
.9218824
.0189141
.0586437
.8649755
.9945233
.0859901
.0516810
.0597946
.3007694
.6550398
.4690213
.6796034
.1919377
.4069460
.0991826
.4323670
.3943372
.0810908
.1832180
.3218679
.9321910
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.5277533
.4692056
.5782414
.2503159
.3844881
.5321444
.3621861
.4045113
.8107158
.6546399
.3762781
.8226034
.3758170
.1112895
.4315702
.1135321
.1221090
.6739671
.7768130
.9199886
.5804367
.2876909

.8387269
.7122984
.0083858
.7882562
.2552866
.1103502
.2076435
.2504010
.4177755
.8703359
.7933007
.7382708
.9328805
.4279701
.7587303
.3409917
.0917313
.8731435
.9004705
.8824512
.9762481
.7125928

HEP complex R1=H R,=OCH3

Pd 1
Br 2
Br 0
C 3
N 4
N 3
C 5
H 4
C 4
C 6
C 5
H 2
C 4
C 7
H 6
H 8
H 7
H 3
H 3
H 4
0 6
0 7
53

Energy =

NITITIINNIITIINIIINNHZZNNINININNITI

2.5042465
.8099242
.0621359
.7402019
.4625491
.4475981
.6261738
.9511255
.3696343
.9730751
.3003434
.6906241
.2247337
.2579995
.2170869
.4534051
.1069445
.2706161
.2979530
.1244228
.1583754
.0860573
.8930105
.6571435
.2455712
.3917412
.9466832

-6348.5514118910
.4730068
.8327185
.5057803
.8856704
.9590605
.6865219
.7519256
.0941342
.0827365
.6290585
.8340991
.1347639
.5186750
.5116096
.9791659
.7726708
.0424926
.6301752
.2405616
.1729623
.3440164
. 7864800
.5055135
.6693711
.6789000
.2045887
.9382975

N T Y R Y R Y [ A I (N S B |
NFERENREFRPRWNWNNRROROROOONREKENW

.0816906
.9708776
.7033313
.5610588
.0758688
.4711894
.3201212
.2881795
.9103227
.9797821
.8191094
.0728317
. 7844517
.8686732
.4206666
.3007193
.8212153
.6299083
.1402474
.8153362
.7524369
.5945458

.0039258
.0219415
.4992661
.0862065
.2308826
.1487096
.5561881
.5365447
.0376356
.2365572
.5254235
.4590247
.83682438
.9886459
.0510498
.8769963
.9387161
.9470881
.9403221
.8911659
.1203071
.6757778

2.4408965

WWN =

.6686904
.1166514
.3731405
.1847779
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ITIITIIIITIITOONNININZZN

NOOYVILTRAOUVIOOVINDRAR  RAUVTW A WONROOORRO

.6860134
.7796806
.3669679
.3653303
.2769929
.2268639
.4601296
.4818457
.4217095
.1633813
.2905472
.4415646
.2620420
.3183995
.7242375
.7483065
.1246177
.8980246
.2530267
.4743026
.0651798
.5780784
.6601809
.9057360
.2545344
.9158086

.5882954
.1510926
.6564839
.8612978
.8637585
.9863160
.8680601
.8141967
.9620389
.9011328
.4242705
.1995586
.4058988
.4375134
.5515078
.7986842
.6815990
.9090383
.7807606
.2581680
.8424251
.6273626
.2837646
.3166094
.4223175
.9868226

HEP complex R;=H R,=CgHs

47

Energy =
2.6544535
.9378107
.1859466
.8838756
.5565590
.5389545
.6936969
.9956968
.4403736
.0747057
.34800647
.7863766
.2340179
.2682112
.2386506
.4847284
.0841589
.2542309
.2892095
.0804071
.1426740
.0408158
.7281059

NOITITIITINIITIINNHZZNNINININNI

-6915.9218718360
.5731161
.9058005
.5825236
.9921736
.0006286
.7310151
.7534918
.0679217
.0794961
.6624320
.7932600
.1504350
.4247278
.3737801
.8625342
.6211249
.8627458
.5517759
.1829809
.0533080
.2958380
.8324299
.5170107

OROWhAhNW

| I I [ R N O KO (N O O (R A O R E R |
NNONRFRFRRORPRROORROOOOO

| I A A Y RN IR I A R A I I I
NNENNNWNWNRRPOROROOONRENW

.4346187
.4990369
.1607727
.3020378
.3811986
.8164606
.0422821
.9439668
.9128351
.3582686
.9581951
.1182800
.0821001
.2391165
.5412789
.3405949
.4746327
.9113811
.3475846
.6603640
.7261283
.1579281
.3490327
.9832115
.6616756
.3060828

.0637775
.0658274
.5319334
.1261348
.2424999
.1459179
.5551763
.5520615
.0257532
.2698200
.5199911
.4983212
.8555947
.9675595
.0300443
.8092747
.9341459
.0284819
.0251344
.9906490
.2286723
.7428337
.5829538

92
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ST QI NIITIIINIIT

ITIITITOLLNINZZN

ooONUVIOORADPDUVTWDAWONROOORROOROR

.5097118
.0605698
.2014600
.8470406
.8317815
.6960420
.2450144
.2921136
.3405288
.2271210
.4376893
.3606347
.4849936
.1977245
.3273687
.4935534
.3299274
.3709121
.7798486
.9533363
.4488065
.7749358
.6510224
.7366883

HEP complex R;=H R,=SH

47

Energy =
2.6544535
.9378107
.1859466
.8838756
.5565590
.5389545
.6936969
.9956968
.4403736
.0747057
.34800647
.7863766
.2340179
.2682112
.2386506
.4847284
.0841589
.2542309
.2892095
.0804071
.1426740
.0408158
.7281059
.5097118
.0605698

IITNNIITIINIITIINNHZZNNINININNI

.6190917
.6958916
.2469809
.9787448
.6939676
.1379810
.7250069
.9223489
.8313223
.8724080
.7542313
.6208134
.9283225
.6793017
.1496985
.0008216
.1085593
.1513412
.2973471
.7821189
.9111663
.6288503
.5014432
.8769706

-6915.9218718360
.5731161
.9058005
.5825236
.9921736
.0006286
.7310151
.7534918
.0679217
.0794961
.6624320
.7932600
.1504350
.4247278
.3737801
.8625342
.6211249
.8627458
.5517759
.1829809
.0533080
.2958380
.8324299
.5170107
.6190917
.6958916

|
OCOROWANWWWN R

[ [ |
NRFRPOORORROOOO

| IR N A Y EN I I A R A I I I
NFEFNNENNNWNWNRROROROOONRKENW

.8173505
.2874117
.5375526
.2164298
.4957993
.5356681
.2092003
.2876734
.4027177
.8358618
.0535495
.8311542
.8257214
.3576223
.8650370
.1946671
.0404156
.0939647
.5985437
.5870114
.5199104
.1864340
.0022009
.9273543

.0637775
.0658274
.5319334
.1261348
.2424999
.1459179
.5551763
.5520615
.0257532
.2698200
.5199911
.4983212
.8555947
.9675595
.0300443
.8092747
.9341459
.0284819
.0251344
.9906490
.2286723
.7428337
.5829538
.8173505
.2874117

93



.2014600
.8470406
.8317815
.6960420
.2450144
.2921136
.3405288
.2271210
.4376893
.3606347
.4849936
.1977245
.3273687
.4935534
.3299274
.3709121
.7798486
.9533363
.4488065
.7749358
.6510224
.7366883

.2469809
.9787448
.6939676
.1379810
.7250069
.9223489
.8313223
.8724080
.7542313
.6208134
.9283225
.6793017
.1496985
.0008216
.1085593
.1513412
.2973471
.7821189
.9111663
.6288503
.5014432
.8769706

HEP complex R1=COCH3 R,=H

H 1
C 0
H -0
H 1
H 1
H 0
C -0
H -0
Pd 1
Br 2
Br 0
C 3
N 4
N 3
C 5
H 4
C 4
S 6
S 5
H 2
H 6
H 6
55

Energy =

NITITIINNIITIINIIINNHZZNNINININNITI

2.1005629
.5319881
.8866289
.5122761
.4581933
.5211134
.6935858
.1511660
.3334491
.7640016
.2959061
.4137860
.4077884
.8027031
.8176726
.0964920
.7710773
.3016652
.3464001
.2883942
.9331490
.5206892
.4946274
.1328195
.9521886
.1373647
.1936759

-6424.8185843940
.9095087
.5973510
.5275281
.7757495
.4085377
.3304178
.3839476
.0597640
.4565324
.5764774
.2837593
.9189185
.3588045
.8005487
.3813744
.0205010
.6099380
.4975547
.1828023
.3184042
.8819054
.1661968
.3278425
.9645799
.6328078
.7417339
.0677476

OROWhANWWW

|
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|
o
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.5375526
.2164298
.4957993
.5356681
.2092003
.2876734
.4027177
.8358618
.0535495
.8311542
.8257214
.3576223
.8650370
.1946671
.0404156
.0939647
.5985437
.5870114
.5199104
.1864340
.0022009
.9273543

.3719722
.6458517
.3210322
.8028058
.3872626
.1572339
.2526726
.9717535
.0684578
.0087487
.3583203
.1092377
.3658694
.7357612
.7434050
.0489881
.4786492
.8682912
.7414163
.5992649
.0921068
.9877006
.1570632
.5327522
.5010618
.8287811
.0205004
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OOIITIIITIINONIINONZZN

HEP complex R4=SH R.,=H

-6915.8647078700
.9205650
.1867452
.8667199
.3481142
.1970140
.9326368
.8546534
.1016315
.1763104
.8489476
.8059021
.3050414
.3319480
.2045976
.7469097
.4202290
.6106058
.4829275
.1584107
.8983041
.2836134

47

Energy =
2.5258265
.7542090
.9902836
.7343364
.2905138
.2652394
.3665925
.6144196
.1249128
.8297732
.9845249
.5334141
.7968756
.8393834
.8347939
.1139267
.5778662
.7614707
.8112345
.5384388
.6388631

IITITINIITIINNHZZNNINININNI

wwooO O ROOORNUVIOUVMTAUVTWAWONROOORRO

.1386693
.8804443
.7687471
.4487963
.1258603
.3771128
.6326934
.1514714
.9841668
.3953988
.6378392
.7087559
.6734678
.8627888
.0933327
.7177600
.4993664
.8419006
.4004808
.2663644
.9427446
.9186836
.2917049
.9700226
.2619413
.6147028
.9719360
.3677959

-5

.4769933
.7801951
.4409347
.6354568
.9654411
.7316726
.9741800
.5983364
.5969483
.9377246
.4260419
.1333731
.2856892
.1561305
.3558849
.0681742
.2598132
.1331405
.8017689
.6140102
.6668387
.6197262
.8491869
.2086532
.5889588
.6236494
.5923078
.1599957

| | [ | | I IR I I | 011 [N |
RFROORNNOORRRFROOOOOOORNOROWWNN

| O I R I | | [
RPWNNWNWNRROROROOONRNW

.5335699
.5501382
.7169006
.5936584
.2774813
.4395150
.0225811
.0388559
.7682441
. 3449065
.0106295
.9532927
.4138728
.6371949
.9854881
.2385694
.4188393
.5731458
.7259500
.5178755
.7311556
.2707945
.2650491
.1194243
.8994751
.5241596
.2252588
.9459332

.0919801
.0604414
.4974922
.1024655
.1650736
.2457126
.6480053
.6782207
.0894659
.2488241
.5891229
.4957687
.9616344
.9960693
.0761659
.7431043
.9828772
.2551445
.2548526
.2477288
.5137187
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WNOORARVITWULIRRNWONROOORRORROROO

.1398652
.8521956
.6748627
.1614319
.2652071
.0566936
.6900090
.9378058
.4071542
.5334188
.0141173
.2268774
.8042850
.7874335
.8251030
.5861793
.2572828
.3868311
.4442575
.7060855
.5179956
.0592382
.2542892
.1133669
.7918132
.4828218

.0649026
.7079020
.7096566
.8939207
.5031711
.2106487
.0273412
.2843232
.0238212
.1749318
.8801804
.7396738
.7304629
.4904953
.9918833
.6100645
.6155071
.3596079
.3393598
.8619689
.8248070
.7053989
.4500976
.4344394
.1804424
.6486449

HEP complex R1=0OCH3 R,=H

53

Energy =
2.4523684
.6358614
.8006210
.5341181
.0427630
.9626328
.1294144
.3304260
.9600169
.7236299
.8531647
.4932726
.6321774
.4832179
.4056000
.3279288
.2360385
.6907204
.6960757
.4367562
.7100508
.1118473
.0208789

NOITITIITINIITIINNHZZNNINININNI

-6348.4336465210
.1327951
.2699153
.7798630
.2586542
.9438806
.5489426
.6002156
.7171899
.0936223
.9323611
.7774332
.5363093
.1849550
.9619744
.3676405
.3149789
.2915890
.1890221
.7484336
.5456724
.0550478
.5100677
.2863810

|
OCOROWPRANWWWNNNN

I I 1o 1o
NFEFNONOWROROO

.7966948
.7908966
.0623477
.5315771
.7886866
.2123220
.5195819
.5579779
.2374219
.1871504
.3713631
.9386509
.0228257
.4833913
.4349933
.4019897
.5937464
.4155883
.5176827
.0525797
.2499774
.0794755
.2382903
.3632264
.8057446
.4286855

.1212175
.0560991
.4638704
.0794414
.0896666
.3424395
.7367143
.7997041
.1483295
.2314297
.6491135
.4983343
.0553808
.9640029
.0203557
.6029074
.9827925
.5163610
.5592292
.5241856
.8417978
.8534056
.0103233
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.8799023
.4800816
.3879647
.8040329
.7535671
.6997497
.1073065
.1407019
.0436022
.3372606
.7945963
.9563476
.6081218
.4992615
.9509303
.4466255
.1009336
.2961852
.4233154
.4167407
.2202538
.5545885
.7196775
.1282252
.7923738
.4991770
.0689643
.9503028
.5741199
.1374948

.3558086
.3565130
.2278241
.8191460
.3965214
.9904675
.7749253
.6813206
.0412761
.7070290
.0072255
.8222642
.1788098
.0423903
.5369718
.5070709
.3010853
.3693537
.2816349
.2941319
.7530242
.7933049
.1354860
.09480438
.1774824
.2727751
.0380036
.9515643
.2017437
.0799868

HEP complex R1=COOCH;3 R,=H
= -6424.8101697700

55

Energ

INITIITITNNHZZNNINININNI

2.6363692
.8445475
.0773169
.8368687
.3547464
.3276093
.4104461
.6384773
.1731635
.8989455
.0241730
.6005681
.8175492
.8344600
.8195416
.0891097
.5759071
.7829329
.8312550

-5.
-6.
.8141020
6.2819103
6.9727967
.1773909
.1672590
.7771169
.8106022
.2062648
.3906905
.3023256
.8255118
.5294091
.7515755
.5477268
.2213214

-5
-5

-5

7771050
0910295

2050504
8846072

ONOWRANWWEANN

I O Y O I I Lo
NNWNWNRROROROOORRRFRW

.3286614
.7845890
.0448749
.2189451
.5240394
.6038611
.2748004
.0754308
.3485377
.0139291
.0176854
.3246835
.2207338
.3678439
.5517222
.4906301
.4398280
.7556542
.1143694
.8546847
.4458412
.2901955
.3957883
.3172566
.6391859
.7502546
.1855335
.2713016
.6704619
.9244848

.0066579
.9842545
.3925396
.9658938
.0716559
.3625939
.6983913
.7210968
.1092424
.2171518
.5653300
.4983472
.9134375
.9889410
.0891700
.7602188
.9574744
.1785215
.2243588
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.5320120
.6853681
.0591988
.0593358
.8893129
.5787332
.4671198
.6634463
.7677725
.5285861
.9989886
.0702619
.0634907
.2004289
.7687632
.6368873
.9250282
.5393050
.1164095
.4545664
.3588421
.5024340
.5552754
.3216901
.3831753
.9720437
.4756298
.9033463
.1051783
.1336880
.9468788
.5949577
.0440630
.6832678
.7691745
.3158674

.0087631
.3144365
.9251846
.7737771
.0462639
.8723195
.5326535
.1794435
.5953728
. 5348145
.9419363
.9947080
.8312067
.8042630
.6658809
.4907147
.9051061
.5104412
.6298066
.1111588
.2715602
.1878970
.6025754
.1968407
.1132146
.4610270
.6393966
.1881127
.4404279
.8912539
.4228873
.5016019
.3318526
.3282678
.3212083
.2979793

Fe-adduct R1=CH1CH2 R>=H

30
Energy =
Fe 1
S 3
C 4
C 3
S 1
S 1
C 0
C -0
C 0
N 1
C 0

.6773402
.5931058
.2751381
.5825333
.9121334
.4200025
.7165053

10.
10.
10.
10.
10.
10.
11.

12
7

-3393.1561058670
.4977455
.6659884
.2476736
.3578930

3306834
1804598
5967006
8791174
8181162
6930470
7254831

8.0978085
4657324
6.

5243797
2879156

1
D

.1439789
.3982842
.7989698

2.6705915

OROWARANWWWNN

|
o

[ O O I [ 1o
WNWARPWNORONROROO

NEFEN

.0056650
.2662420
.6627389
.4242032
.4442670
.8521545
.4439047
.4745831
.4081858
.8618716
.0792574
.7808157
.7906343
.3692482
.6112682
.4640672
.5437322
.8627959
. 2484000
.9126945
.2252740
.4147608
.8731281
.6889366
.2900023
.4112850
.5270029
.5600426
. 5415902
.9648278
3.5266621

0314449

.7013807
.5641411
.1183544
.1291425
.8242007
.5488210
.2076976
.2170289
.7539557
.5093196
.2576581
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.9576862
.2366699
.9929558
.1267788
.3294086
.1605832
.4195353
.3295451
.6855605
.4947579
.9784004
.8696117
.9181674
.9775789
.4655520
.7683257
.8637710
.0144768
.4906312

CON OO UVICOOIN OO

Fe-adduct R1=CCH1 R2=H

26

n
M m
>
M
)
Q
<

ITIITNNDNNIITITITWNZININZONONOLLNANW

OCORrROOORrRRWRARWE

.3547783
.5725731
.9383287
.9274924
.5147960
.0859940
.7799672
.6495643
.1656800
.5331125
.5697898
.9540212
.5260182
.5032413
.5358785
.6946246
.6476437
.8754058
.5571967

= -3390.5477839910

.5990771
.7064396
.3094551
.5260773
.7490482
.5081187
.1207223
.7979971
.9341411
.2663537
.5491862
.6054315
.2156521
.8882676
.0112473
.6246129
.0275539
.6745650
.4003938
.0407031
.1106852
.6736497
.9211524
.3393137
.9542094
.5192636

10.
.2867773
10.
.3183617
.2411219
.1112092
.1921801
.0947396
.2515656
.2194748
.0459291
.1011958
.2867681
.6010765
.6156124
.9456950
.9449708
.7542368
.6665106
.0691408
.2771607
.1321151
.2421774
.4546727
.6109302
.1545528

1966056
5208094

24.
23.
.9088897
23.
23.
20.
.0512814
.2606428
27.
.4165166
.1185657
21.
26.
.4340260
26.
26.
.1115399
21.
20.

22

22
25

25
22
25

22

7466890
3499388

0381642

8056706
1827320

1311816

3321481

1900908

2146479
8470965

2958355
6739225

.6360387
.6079159
.7215963
.5434449
.6708455
.4625342
. 5468980
.5553070
.8192007
.7640914
.4429775
.9753623
.3620065
.8543833
.9624945
.8588616
.7619549
.5482374
.7375831
.1635656
.8367531
.8968558
.7539066
.9227766
.0850733
.6203552
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Fe-adduct R1=Br R,=H

22
Energy
Fe

2

SOOI ITIITIITI0VZININZONOONO0nunNnNn

osve)

Fe-adduct R4=Cl R,=H

22
Energy
Fe 1
S 3
C 4
C 3
S 1
S 1
C 0
C -0
C 0
N 1
C 0
H 1
C -0
H -0
N -0
S -0
H -0
H -1
H 5
H 3
cl 2
cl -1

= -8385.9155785530

1.4602483
3.6090042
.3733405
3.6189124
1.
1

1

9139458

4
.4408211
0.0021566
0.8873810
0.
0
0

9141773

.3129156
.6915144
.9002239
-0.
-0.

0.
-0.
-0.
-1.

5.

4.

1411763
8125270
0031933
5359571
1583519
8216126
4641795
0667149

.5304125
-0.

9822444

=  -4157.
.4713518
.6293220
.3373604
.5358984
.8388049
.4063749
.0062412
.8169519
.9302191
.4484602
.7796379
.0752333
.2152681
.9783349
.1106237
.4297567
.1889307
.7130116
.4279786
.9467418
.7741185
.1923655

10.
.8846917
.4749198
.0072857
.0408756
.9556888
.8625403
.9485731
.4737050
.4618454
.2411201
.3625914
.4364220
.7642322
.7690497
.1793566
.3743420
.5107923
.4279318
.4400937
.6321762
.4545954

= RRERRE
RFNUIOVIOIN®ORRORROL

2831910

5436783530

10.
10.
10.
10.
.8581332
.7655889
.7147940
.9803050
.5172952
.4568030
.2516998
.3478841
.5029914
.8662390
.8507007
.3639299
.1123995
.5987310
.5921547
.2178873
. 5491566
.5508751

= R
RFNuUuIoOOvIOONOOR—R RO O

3116689
1159244
5625484
8982900

.6629679
.3474036
.7507254
.7699488
.6329756
.6121623
.4264539
.4716293
.7603161
.6276473
.3958195
.9914881
.3447746
.8273346
.9804821
.9502618
.4749084
.3970795
.7972848
.6672730
.0174054
.5652577

.6576889
.3523097
.8374112
.9049132
. 7368445
.5255949
.3038348
.3746154
.7550528
.4953641
.3181713
.8335125
.4343106
.0075097
.1121044
.9163588
.3050743
.2815567
.8955590
.8654286
. 5446050
.0137797
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Fe-adduct R1=COOH3 R2=H

34

Energy =
.3614497
.4748599
.0882905
.2561201
.6070738
.7687260
.4096551
.6808056
.6858214
.0708331
.3288365
.5042646
.5621153
.3271653
.3342109
.6574922
.4620342
.5723618
.1462361
.6019711
.9806826
.9997842
.7733684
.3176876
.1007684
.1249551
.7319869
.0410323
.6762299
.2008577
.1142091
.3820801
.9501925
.4522268

Fe

OOIITIINITIIITNOONNIIIITIVNZININZONONU0LULNANW0

OCORrROOORrRRWRARWE

= R
ONUVIOVIOINORFRHOOO VW

CONOYUVT A UTWOOOCO0000Y00N

Fe-adduct R1=OCH3 R2=H

30

Energy =
Fe 1

S 3

C 4

C 3

S 2

S 1

C -0

C -0

.4913497
.8613099
.1592331
.2957399
.1624327
.9570329

10.

9.
10.
10.
10.
11.
11.
11.

-3694.2551965910
10.
.3569380
.9665441
.6482361
.8548591
.8968581
.8624997
.8673582
.2512359
.1438090
.0014628
.0505326
.3660154
.8002377
.7196043
.9325961
.4670730
.4640245
.8056361
.0870829
.1099377
.3423786
.0256700
.0612399
.5309612
.2091954
.0885626
.6241091
.7999425
.8709095
.7033206
.6356706
.8523135
.9094694

0189559

-3467.3465227140
.4946386
.5790030

2657962
7421988
1518146
6719845
8600568
0262378
9229801
9652124

.7038113
.7446129
.2167544
.0674044
.6544957
.7975934
.4081388
.2396477
.6638835
.4156689
.0939851
.5783900
.1507434
.6367772
.8777652
.6684117
.5002460
.0301016
.4392446
.0056788
.5308577
.7646825
.3881856
.8550647
.7302685
.9395883
.7962659
.6648776
.4988063
.2574340
.4363300
.5802444
.4776419
.8550177

.6798247
.1547978
.5358560
.6433850
.6352974
.6794445
.6479707
.7708742
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.8826020
.8723346
.3418352
.2583845
.0029833
.4349935
.3230943
.4625804
.4096282
.8984766
.5740923
.4093240
.2621271
.1593452
.1924569
.2039531
.4063803
.9196770
.6214236
.8178644
.3209351
.6943884

AOANNNNOO0000 00N

.4643585
.5666728
.3271569
.5327960
.3993158
.6750267
.6833602
.1612766
.4674813
.5198589
.0070452
.0005451
.8496814
.0643295
.5357858
.8090084
.4143483
.7318688
.4008042
.6749275
.9185710
.3091396

Fe-adduct R1=H R2= CHQCH3

34

Energy =
.5804649
.6964562
.3777546
.5845683
.9204072
.4320512
.0834067
.8629801
.9295844
.0917547
.4267110
.5083164
.1780553
.0167831
.1515149
O.3163042
.8189824
.4501517
.9874135
.5974098
.1244841
.5001929
.4500528
.8951710
.6631993

Fe

IITIITNIITITIITIITIIT0LZNONNDNOZONONOunLunNnmnNnm

|
OCORrROOORrRRWRARWE

| [
OSORrOo

3799451

= R
RROUIOUVIOIN®ORROO

-3395.6472188120
10.
10.
10.
10.
.7285516
.7247364
.4817355
.8275734
.7062313
.7733675
.5723432
.4316790
.7551404
.9137800
.0566638
.4949872
.7093853
.3440658
.9087653
.4707932
.9870514
.4996673
.5691222
.7399607
.5118785
.9005028

4624065
0424910
0931411
3970193

23.
.7868230
24.
.1978257
23.
.4774126
.7500361
24.
20.
.7974453
24.
26.
26.
21.
21.
20.
21.
21.
26.
27.
.6466773
26.

25
22
22

22

25

7398585
4677306
1554322

1911581
7338706

4963357
5295715
0774772
4362127
2023481
1418900
8246429
3934541
3156005
3575445

1922425

.6849708
.4102189
.9779437
.0605860
.8276309
.5215502
.2686456
.3489735
.7549608
.7323563
.4570635
.4232662
.2376244
.3216922
.8456722
.9343374
.2419226
.2337185
.0775448
.0737284
.5864638
.9744294
.8682943
.3893122
.0217119
.1105500
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.1164956
.1157676
.8722053
.2860233
.2923001
.0914658
.8822428
.6904306

viwbhuibh DD

Fe-adduct R1=H R2= CCH1

26

Energy =
.4939583
.6272645
.2927475
.4821341
.8160309
.3443167
.1955731
.0011461
.9554077
.4835535
.8256692
.1773524
.1753693
.1378599
O.0609926
.4923728
.9781011
.3676992
.8732727
.2675835
.6529549
.4986639
.9772382
.7133438
.7750952

Fe

ITIITNNIITIITIITITIT0VLZNNDNDNZONONOununNnmnNnm

RFORORORRWAWR

(o) Y e)

4563076

= RPREEe
RRNUOUVIONORROOO

Fe-adduct R1=H R»>= C5H6

42

Energy =
Fe 1

S 3

C 4

C 3

S 2

S 0

C -0

C -1

.2782471
.7800601
.1367751
.6438023
.8606471
.3580768

9.
8.
9.
10.
10.
9.
9.
10.

.0623751
.6962088
.7169778
.7112681
.8128057
.2771205
.9113662
.4089081

-3390.6835763970
10.

9.
10.
.3671096
.6581976
.5777850
.2705324
.5822642
.5581474
.5565690
.3394822
.1597944
.5868370
.7297427
.9385050
.2720765
.4815023
.0552294
.9040851
.4630001
.7041696
.4245877
.1503402
.0003213
.3502861
.2557189

3327312
9824538
0647213

-3700.6229775940
.2841788
.2494792

6721399
8847021
3761686
1584717
6318722
1856146
9748578
7624863

22

25
25

25

.1134543
23.
.4301689
.1987461
26.
24.
26.
.6727621

7694854

4362843
4475542
1780065

.6722669
.4085636
.9810430
.0532195
.8028339
.5118837
.2452307
.3183035
.7714720
.5353965
.3571737
.0289260
.4279833
.8757104
.1011133
.9079440
.2151895
.1933637
.0932983
.0689718
.1632654
.4349789
.6228089
.3876371
.9618763
.1416066

.2142915
.6988028
.9740006
.9924525
.9751406
.1899766
.9939830
.0088489

103



ITIITNDNODNODNININIITINNHNNININIIIIIIIONZNNZN

Fe-adduct R=H R,= Br

22

Energy =
Fe 1
S 3
C 4
C 3
S 1
S 1
C -0
C -0
C 1
N 1
C 0
Br 1

RPNRPONOORNRFRORLRNDAU

.6119085
.2227574
.4217100
.7705652
.6075758
.4677853
.3807318
.2974810
.3289534
.4110246
.1903155
.3348033
.8676337
.1101298
.3254320
.9318142
.0077243
.6108766
.2494119
.9160419
.7452857
.8860088
.9757776
.1656646
.7703162
.4417604
.4895625
.0150540
.5570862
.9830194
.0317485
.7648919
.5337972
.3644125

.4095918
.1443595
.9650959
.0267899
.6356654
.9495372
.5047010

=

UVVPAUVTUTRARUVTUUTRDRWDRPRNOUVIVITUTARWWWNNRERENNOOROONOOIN

10.
10.
10.
10.
10.
.8486227
.5028552
.7962970
.8216312
.7949868
.5959010
.0020359

.1515777
.3593935
.2950781
.4356500
.5618198
.9440067
.8607906
.3117673
.0796641
.5220589
.5001641
.9687098
.9350750
.9899982
.6488299
.3886039
.6091008
.9308046
.7401927
.2970431
.6870972
.0625836
.7437500
.1498822
.5166363
.7846183
.3161075
.3796849
.2025109
.8061659
.6917206
.4862155
.6513922
.8379330

-8386.0073946180
.5491072
.6855887
.3405588
.5225360
.8596051

6024348
2560337
3348404
6397435
9348218

24.
.9863353
.4056019
24.
23.
23.
20.
21.
23.
.8071917
.2595949
23.
26.
27.
28.
28.
25.
26.
28.
26.
27.
29.
27.
26.
.9822356
24.
24.
26.
.9626062
23.
24.
23.
.6644070
.6139550

25

25
25

25

25

22
22

0615647

7206881
9105700
4577770
0398885
9109486
9300481

3305860
9678212
1037996
8612814
1632647
3665933
2045909
3181130
3558724
4259186
1431569
5759936
9306097

8192466
7993648
8915966

5931522
7516560
5667934

.6380405
.3859319
.9636482
.0299828
.7679836
.4780490
.2001142
.2672566
.7367219
.4064873
.2559392
.0416800
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.1298556
.4885734
.0609881
.4220881
.4399206
.9518665
.4145623
.9065944
.4924127
.7319829

12

.8673676
.7554302
.2219883
11.
.7037569
.2461306
10.
10.
.9194705
.7321950

5044120

1724082
7326467

Fe-adduct R1=H R2= COOCH3

34

Energy =
.3503554
.5184058
.0618324
.1561221
.4935457
.3353923
.2345839
.1372989
.9547805
.4267676
.8867391
.0183922
.0936119
O.6832038
.1395464
.1356903
.4655677
.1172119
.3854366
.3952420
.7780254
.7170530
.8923654
.4035931
.4921660
.9098586
.1602172
.1561365
.1682837
.1855268
.5012581
.6063977
.2015197

Fe

OOIITIINITIIITNOONNIIIIIITIWnNZNOZOOONOU0LUNNNW0n

|
OCOORrRORORFRWAWR

|
o

4743059

e
AUBRUBRDNRNNWAUIRONOORRONOON®

Fe-adduct R1=H R2= OCH3

-3694.2933516820
10.
10.
10.
10.
10.
10.
11.
11.
.3908918
.3722249
.1412797
.3872361
.7466857
.9690609
.4589286
.7597358
.9655438
.2526795
.4884683
.2281157
.9393414
.5302305
.6963695
.7974213
.5751214
.5221908
.7660748
. 5335407
.7790417
.3607492
.8191232
.1798198
.6167520
.9878934

1977512
0368300
0523714
2072310
3815262
6028599
1936035
3572963

23.
.8453946
23.
23.
20.
.1339402
.0829761
27.
24.
22.

22

22
25

4647585

1614748
8617724
1676230

0486419
9376660
5955372

.7839104
.6604978
.2797027
.3059747
.9503395
.6411166
.3073031
.3346026
.7127112
.4858419
.1382734
.0929142
.8561401
.9359211
.2747912
.1685276
.4607962
.3525894
.2236063
.0990412
.8074173
.1606553
.6552367
.2791313
.8669862
.7415780
.3212889
.9361507
.0317642
.0347903
.3806802
.6745929
.9621968
.7225399
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30

Energy =
Fe 1
S 3
C 4
C 3
S 1
S 1
C 0
C -0
C 1
N 1
C 0
0 1
C 0
0 -0
N 0
S -0
H 0
H -1
H 5
H 3
H 2
H -0
C -2
H -2
H -2
H -2
C 1
H 1
H 2
H 0

Fe-adduct Ri=H R,=1

22

Energy =
Fe 1
S 3
C 4
C 3
S 1
S 1
C -0
C -0
C 1
N 1
C 0
I 1
C -0
I -1
N -0
S -0

.6893774
.2232296
.4130960
.1175606
.6782137
.1729429
.3666716
.0677512
.1810581
.0861153
.5650472
.5562266
.1809672
.4448377
.6427332
.3468189
.6187537

.9495728
.0235499
.6154681
.9314096
.5326517
.1341637
.6261538
.0540735
.4090198

-3832.
.5569125
.6936846
.3521374
.5347534
.8692616
.4189031
.1308240

10.
10.
10.
10.
.0229001
.6380477
.2239916
.5823638
.7693104
.8481097
.6030074
.5891213
.7379622
.8426119
.0678487
.4355579
.3345159
.9943232
.3329514
.9587408
.0665091
.4674992
.8192232
.0632449
.7992451
.5423879
.3281266
.6386287
.4454634
.9489597

Whwhuiohyviuioo oo

-3467.4681371960
.5754430
.7284920
.1277228
.1474043
.5388059
.7650466
.2580463
.7162583
.0603264
.4406703
.8547217
.0947378
.0687834

5626326
2625098
4545817
7938041

8332448540

10.
10.
10.
10.
.9414109
.8551414
.5197335
.8173936
.8292272
.8052273
.6034798
.8394840
.8733705
.6385405
.2284819
.5194877

6079150
2642025
3555872
6578177

23.
23.
25.
26.
.7579937
21.
20.
21.
23.
24.
24.
25.
23.
.6896637
.9466574
23.
19.
21.
.6798619
27.
.4643338
.1053622
23.
.4528359
.9145586
24.
.7217060
25.
24.
24.

25

22
22

25

25
22

22
22

6281503
7347580
3859581
2925955

4572777
8970325
8026026
7607795
6960786
4798354
3391512
3658326

4790899
8190041
4881519

3502627

0845520

1448965

5489957
1030415
1044108

.6378069
.3840044
.9593987
.0268083
.7677017
.4780803
.2007059
.2682662
.7371426
.4244642
.2687130
.1562240
.4528868
.7382495
.1452795
.8623621
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IITITITTITT

.4255842
.9341867
.4275712
.9206127
.4583220
.7091493

11.
.2720846
10.
10.
.9365908
.7400095

7223422

2021926
7562794

Fe-adduct R1=H R2= COCH3

32

Energy =
.5026675
.6338856
.3586328
.5823261
.8992679
.2764454
.2778803
.0513496
.0001380
.5573274
.9221633
.1187558
.0252508
.4515484
.6118935
.0381657
.4413214
.0092966
.3592160
.6761166
.5034433
.2279225
.4935731
.6176730
.3393977
.7417639
.9533641
.0218430
.1036582
.5394801
.4705037
.9353630

Fe

OOIITIINIIITNNONIIIIIITI0VNZONZONO0NULNAN0N

Fe-adduct R1=H R,= SH

ORRRFRORRFWAWR

1.
3.
4.

24
Energy
Fe
S
C
C

3.

SUVTWWWWhAhDWhAhuIUIOON

-3543.7637585610
10.

9.
10.
10.
10.
10.
11.
11.
.5258722
.5240131
.3053057
.5401965
.8806454
.2134557
.4276063
.9813916
.0062059
.5538426
.6291192
.3125305
.1988750
.8139758
.3487416
.7375467
.0556483
.1492989
.7975150
.3700320
.7748472
.1836738
.4789505
.4710385

2986599
9971247
1339366
4301316
6593631
5448650
2216564
5215845

= -4034.8376437500

5748777
7127524
3918249
5844783

10.
10.
10.
10.

6004762
2848816
4132277
7177714

20.
.1360825
.0771944
27.
24.
22.

22
25

1683577

0443306
9753478
5621829

.6886504
.3496378
.8907529
.9887860
.8008883
.5347987
.3202654
.4194973
.8101772
.5553800
.4064523
.4995342
.1766284
.9887638
.3007199
.3282735
.9620362
.9868667
.1756736
.5218871
.2138211
.8245488
.0491806
.7923707
.4184740
.1011841
.1799347
.1697405
4777228
.8719009
.9219567
.0610555

.6426976
.3645368
.9283559
.0023215
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IITIITIITIITIITITOLZ0LNLNHZNNONULWn

.9102978
.4027236
.1688962
.9790221
.0727454
.6813868
.9920695
.5361828
.0952980
.3853758
.0243649
.4051979
.4831122
.9760862
.4711370
.9830833
.5455185
.6858791
.9848743
.8509101

.9643181
.8182159
.4371186
.7316318
.8117224
.7901313
.5745261
.0401421
.8598947
.8418824
.2119729
.4770834
.6173778
.1609804
.2787440
.8400263
.9075991
.7384527
.1104876
.7301154

Fe-adduct R1= COCH3 R2= H

32
Energy =
Fe 1
S 3
C 3
C 2
S 1
S 2
C 0
C -0
C 0
N 1
C 0
H 0
C -0
H -1
N -0
S -0
H 0
H -1
H 4
H 3
C 2
C -0
C -2
H -2
H -2
H -2
C 3
H 3

.3220248
.0496221
.1683902
.5038013
.8064970
.2783596
.9484353
.0762484
.2389020
.9195874
.4135762
.7923708
.8799139
.6862036
.4095484
.0738194

10.

9.
10.
.8490424
.9031859
.4666286
.3413619
.5857134
.2817797
.2461398
.0600052
.1432990
.3326725
.6882266
.6745564
.0139355
.6962322
.1434169
.2258916
.2881760
.3116830
.2186770
.2221044
.1871461
.7634310
.6750780
.3706860
.3340620

= e
RFRNUVIOVIONORROOO

-3543.7198395200
.4482160
.5812024
.9201494
.9097823
.3226100
.0018144
.6983081
.4241288
.8373840
.2927993
.6038841
.8091499

0653405
6369659
2799882

25

22

22

22
25

22

.7633828
21.
21.
.2926961
23.
24.
24.
24.
23.
.8827841
23.
23.
20.
.1684428
.0326306
27.
24.
.6229554
26.
23.

4823457
2178066

7594893
4147585
2712850
8873667
4768468

1859052
8836228
1870300

0121675
9343533

1311342
4511749

.6818413
.0196011
.5654278
.2988454
.6605432
.6409017
.9595194
.7099618
.7680682
.5706509
.3235091
.8616423
.3753433
.8981675
.0322911
.3179064
.9325071
.3189473
.9310260
.2847468
.7009383
.8819031
.0772565
.0757773
.2479848
.0378449
.5731796
.7399879
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oCOoOITXIT

4.
3.
-0.
1.

1479044
8576699
3428937
9801776

6.
6.
8.
7.

Fe-adduct R1= SH R,=H

24

Energy =
.3777085
.5109076
.3305529
.6174829
.9095037
.3297171
.1029844
.9805747
.7929318
.2197789
.6006704
.8279928
.2386871
.9103676
.1180112
.6166780
.2677176
.9159560
.4198037
.0964877
.2324566
.0571189
.3248172
-0.

Fe

ITITUVLVOLDWITITITIITWVWZININZONONOunLunnNnmnNnwm

carbene-phosphinidene adduct R,=CH3; R;=H

27

Energy =
2.7679272
.7488493
.4106379
.0428475
.7484467
.0647149
.0163101
.4181923
.6536278
.6190598
.9949910
.1667548
.8901732
.2309425
.9059437

NZZNNTINININOHNN

|
OCORrROOORrRRWRARWE

1779264

= e e e
RFNUIOUVIONORRORO

RPFNOORWRRENNWNNRERR

6189838
4223624
4966120
9808160

-4034.7718684520
10.

9.
10.
.9887959
.0839424
.8727358
.7907781
.8963785
.4568186
.4809545
.2490962
.3831375
.4165746
.7324819
.7489880
.1458845
.2882412
.4565215
.2858124
.4488892
.6875047
.3703441
.0962296
.0646253

2478062
7334990
3720402

-878.0991688064
.5491942
.8933509
.4839259
.7410609
.2003421
.4165478
.6312355
.8092120
.5497050
.1219940
.0493364
.0040959
.5177105
.2039143
.8984464

26.
24.
20.
26.

3420919
5740205
8617325
6688140

.6940770
.3539094
.7137823
.7119020
.5998159
.6370753
.4485063
.4997392
.8595835
.7531269
.5263875
.1345747
.4815610
.9799278
.0744498
.9854879
.4902836
.4250167
.7419947
.5788392
.1314658
.7805027
.4313705
.7896102

.5244140
.4074648
.6455758
.8863790
.8330276
.9454783
.1628863
.2641605
.9976882
.8654256
.1609831
.8950058
.7080778
.1083336
.8341597
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H -7.3739537 -1.0564530 -2.8237748
H -9.0574932 1.0706635 -3.3684280
C -4.6840575 -0.2864623 -2.6324038
C -7.7213040 3.5532489  -3.3102778
H -3.0625963 1.0920847 1.4716482
H -4.8006216 1.7285523  -0.1625247
H -8.7923203 3.5871684  -3.0755311
H -7.5632195 3.8884757 -4.3462198
H -7.1587429 4.2257081  -2.6447265
H -4.9088324 -1.2935678 -3.0033431
H -4.2959048 -0.3441518 -1.6059187
H -3.9123650 0.1810015 -3.2607754

carbene-phosphinidene adduct R,=CH3; R;=Br

27
Energy = -6025.7783283480
C -1.9960757 2.3884440 0.7561459
C -3.3544186 2.5179445 0.4619630
C -3.8400267 2.3448284  -0.8523670
C -2.8977803 2.0455635  -1.8599542
H -3.2297144 1.9547609 -2.8964590
C -1.5423010 1.8978394 -1.5616423
H -0.8369165 1.6654105 -2.3623590
C -1.0808972 2.0695599 -0.2521340
H -0.0197942 1.9636760 -0.0226374
P -5.6062850 2.7234655 -1.1616226
C -7.2742619 0.6629266 -4.1130010
C -6.4207265 -0.3071544  -3.6744557
N -5.6748194 0.2252419 -2.6256456
N -7.0382039 1.8032461  -3.3547932
C -6.0472161 1.5487156  -2.4130418
C -4.8649168 -0.5448810 -1.6966189
cC -7.7085917 3.0838758  -3.4843516
H -1.6513534 2.5296773 1.7823404
H -4.0596350 2.7532618 1.2626056
H -8.0571209 3.2096788  -4.5154956
H -6.9805535 3.8647022  -3.2182980
H -8.5641199 3.1587775 -2.7972711
H -5.1333705 -1.6030787 -1.7867068
H -5.0761066 -0.1814819 -0.6812418
H -3.7922273 -0.4157398 -1.8940484
Br -8.5106511 0.5860032  -5.5079771
Br -6.1829358 -2.0328038 -4.3493126

carbene-phosphinidene adduct R,=CH3 R;=CHj;

33

Energy = -956.7653405130

C -2.8495883 1.5493971 0.5631817
C -3.7547257 1.8801341 -0.4470404
C -3.3350441 2.5407281  -1.6240057
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I T IIIIIIIIITIIITIINNHNNNZZNNTVTINININ

carbene-phosphinidene adduct R,=CH3z R;=Cl

27

Energy =
2.0087643
.3653623
.8437439
.8950214
.2207536
.5406925
.8301594
.0872500
.0274622
.6088301
.2782263
.4167934
.6677399
.0437578
.0472075
.8553017
.7221088

NNNZZNNTINININNHNOON

.9658908
.6080339
.0658574
.0153050
.4978181
.7933330
.4456825
.7778963
.9361932
.6760750
.0298135
.7183969
.1980163
.2253728
.4445897
. 5291187
.2076428
.8138972
.5868094
.4203042
.9278585
.5692645
.1502266
.6457090
.8353641
.6020336
.4093050
.2578623
.9545286
.6137334

ROROORPMNWWRRWORRRERENOORWRENNWKN

WORROOONRKERENREFERERENNNN

.8781273
.3915561
.5664839
.8452843
.8910235
.6404486
.1616148
.0333045
.0098300
.5393575
.2051973
.9184602
.4753994
.0418252
.2193597
.5551501
.0371425
.6483473
.6021393
.8979474
.2177258
.1918652
.3693772
.3500292
.5613447
.0146364
.5363747
.6748640
.9073572
.0269572

-1797.4207084120
.3838889
.5120166
.3375486
.0414609
.9516001
.8960190
.6657180
.0666642
.9615480
.7157493
.6601326
.3075297
.2236557
.7972630
.5428434
.5552913
.0735840

.7193870
.6151631
.6999053
.8057938
.4469957
.2412282
.9398975
.4751785
.1984578
.9314720
.3445589
.0132606
.1575503
.8260466
.8166036
.5188491
.4591077
.3123286
.2325724
.5591191
.8771230
.3062894
.7677827
.3127701
.0695967
.9022196
.7927349
.3559028
.1740342
.9115196

.7636535
.4614406
.8554029
.8580096
.8967317
.5517576
.3485381
.2392896
.0036002
.1719416
.1246915
.6965840
.6480567
.3605524
.4251179
.7287133
.4870822
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oNe]

.6703393
.0755677
.0927073
.9933558
.5635078
.1128249
.0745339
.7827705
.4137866
.2024610

2.5255107
2.7467720
3.1890784
3.8608268
3.1503420
-1.
-0
-0
0
-1

6141967

.2132949
.4122714
.5987620
.8859501

.7918832
.2578215
.5115103
. 2427145
.7829322
.8402128
.7074775
.9181823
.3919952
.3025047

carbene-phosphinidene adduct R,=CH3; R;=COQOCH;

39

Energy =
1.8002367
.1210449
.7665564
.0231849
.4767773
.7078629
.1554115
.0879733
.0573417
.4364430
.9137962
.1466040
.1690792
.3684918
.2791931
.3855701
.2243992
.4834656
.8137478
.3266332
.6690270
.3417921
.9211985
.4902600
.9147298
.6304767
.4038188
.1496151
.3850907
.5095432
.3163598
.0307268
.3086302
.7206976
.3033676
.0848038
.5455588

ITIIITIITINNOOOOIIIITIIIIINNONNDZZONTINININNONONN

ORWWWWNWOORRROOOWRRORRRENNN

-1334.0437003940
.2859402
.6665358
.3272312
.6065612
.3754999
.2127339
.6563512
.5494269
.2491504
.0244927
.6649116
.3276046
.3040956
.8760087
.6853049
.7821344
.6234937
.3151284
.1949800
.5618704
.2331618
.1202836
.8314652
.6348572
.3054064
.3258704
.4008392
.2981384
.1182280
.2470069
.6328849
.1997122
.8386716
.9402479
.1878426
.2071878
.8456381

.2812962
.0349825
.1716350
.1297804
.0962396
.8775360
.6375626
.6694084
.4759304
.4811698
.4802073
.9003420
.1248887
.1008146
.2552171
.9953207
.1986786
.9961680
.5243638
.2253482
.7913024
.4798042
.6171880
.7792868
.8130867
.1147320
.1752833
.7910053
.3161148
.0025381
.0737139
.5674924
.9477999
. 3147606
. 7457624
.0325026
.0174607
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carbene-phosphinidene adduct R,=CH3 R;=F

27

Energy =
2.0333289
.3843438
.8476873
.8881537
.2005573
.5394642
.8209389
.1016341
.0463206
.6101402
.2845199
.4116363
.6377154
.0449417
.0320626
.8518304
.7531042
.7071146
.1027939
.1414170
.0385246
.5854651
.0971587
.1067214
.7755029
.1860869
.2118452

MMIITITIIIIIINNNZZNONTINININNOHNOON

-8.
-7.

2817414
3418693

-1.8675478
-0.3423140

WWWNNWORROOONRKENRERERENNNN

ROOOR

-1076.6517716190

.3777712
.5155751
.3307907
.0175814
.9193467
.8622555
.6172208
.0406488
.9262719
.7057772
.6539594
.2988952
.2310098
.7942411
.5452222
.5783338
.0543239
.5265256
.7653935
.1462627
.8612017
.1235457
.6337195
.2809272
.4211545
.6448839
.5343486

-5.
-5.

carbene-phosphinidene adduct R,=CH3 R;=I

27

Energy =
1.9838497
-3.
-3.
.8766683
.2048063
.5227587
.8152300
.0657924
.0060078
.5846211
.2873927
.4346508
.6791712

ZNNTVTINININNONON

3399730
8215596

OCOONRKERENREFEREENNNN

-1472.6031786000

.4090081
.5404378
.3518302
.0347382
.9302692
.8847135
.6380576
.0727983
.9661183
.7386289
.6677749
.3081071
.2303142

5678845
7877602

.7786022
.4570390
.8641608
.8512049
.8932232
.5252809
.3105498
.2085340
.0425143
.1955349
.1346008
.7299208
.7052977
.3838933
.4642154
.7861901
.5159590
.8098311
.2413602
.5367844
.2968133
.8001935
.9495890
.7589632
.9352357
.1147741
.1872579

.7546036
.4530246
.8606984
.8606908
.8972405
.5545135
.3493174
.2453695
.00978438
.1754963
.1028813
.6620620
.6207574
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HHIITIIIIIIINNHNZ

.0367073
.0394375
.8727014
.7112746
.6424538
.0479017
.1032581
.9745223
.5365680
.1434966
.0855093
.7986746
.6690051
.1570379

WWWNNWO R

1 [
NOOOHR

.8112789
.5580314
.5308271
.0923527
.5632987
.7903481
.2164220
.8755927
.1687561
.5897007
.1554980
.4069348
.5727879
.2100400

.3507942
.4164785
.6810206
.4551419
.7798774
.2466436
.4709241
.2223557
.7320785
.7582168
.6701098
.8761673
.6392612
.4415989

carbene-phosphinidene adduct R,=CH3 R;=NH,

31

Energy =
1.9724958
.3465372
.9167387
.0313272
.4240276
.6589166
.0031991
.1165540
.0428894
.7077807
.4358518
.5612469
.8044485
.1612564
.1753998
.9500870
.8336656
.5668855
.0018563
.2882109
.0917014
.6201318
.2918567
.0253528
.8975980
.3941230
.3038594
.9884684
.2461254
.0306078
.1905403

IITIITZZIITIITIITIITIITINNNZZNONTINININNHNON

WWNNNNORROOONRKRENREREREFRREREENNN

| [ | [
OCONRROOOR

-988.8642113279

.4379298
.5431044
.2847128
.9273441
.7701441
.8034376
.5246734
.0575532
.9676130
.6081054
.5113268
.4459641
.1091957
.6747094
.4379232
.6417306
.9480406
.6450237
.8255282
.9777753
.7493627
.0855811
.6840632
.1832735
.6178992
.5029449
.7209023
.9836146
.4528558
.4137497
.1152560

.6447602
.4280674
.8396892
.8818192
.8889939
.6594717
.4875031
.3949418
.2241638
.0415161
.9739937
.5282334
.5052925
.2234803
.2999914
.6050813
.3858031
.6374035
.2557069
.3821667
.2557826
.6283930
. 5494998
.6091947
.9198546
.9961126
.0343796
.7425521
.3255475
. 9436042
.8500963
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carbene-phosphinidene adduct R,=CH3 R;=NO,

31

Energy =
2.0750960
.4226818
.8858625
.9451298
.2644331
.6004815
.8898274
.1584887
.1054544
.6274127
.5108045
.5999183
.8026929
.2460198
.1668717
.9925991
.9024675
.7416004
.1312888
.3290475
.1407056
.7016352
.3551899
.0972839
.9358428
.5645524
.4498709
.3119684
.4599584
.2715319
.6722421

OCOO0OO0OZZIIITIIITIITNNNZZNNOTINININOHNN

WWNNNNORROOONREFRREREREREREREENNN

-1287.3269660050
.4347824
.5832729
.2894028
.8586880
.6675473
.6991104
.3629825
.9861755
.8699186
.7160430
.3835198
.5511028
.0600217
.5662857
.4032048
.6439654
.8471486
.6683709
.9304286
.8717699
.6301465
.0077256
.6709007
.1056519
.6611432
.2564105
.9137729
.4059400
.4928872
.2563033
.7022715

.6341269
.3003057
.9984239
.9560887
.9826695
.6167157
.3739766
.3207647
.0614013
.3795226
.9266145
.4852005
.5334641
.2934439
.4101768
.5398946
.5255293
.6465538
.0554312
.5323631
.4069604
.7901917
.4389125
.5902838
.8309586
.9132413
.9016176
.8018575
.3198800
.9924345
.5817699

carbene-phosphinidene adduct R,=CH3 R;=OH

29

Energy =
2.0336484
.3966293
.9125908
.9888926
.3399214
.6282079
.9406363
.1382389
.0731893
.6873115
.4173466
.5526882
.7762786

ZNNTUTINININNONON

OCOONRKERNRERERFREREREENNN

-1028.6148108290
.4325948
.5451969
.2837778
.9116487
.7515116
. 7784049
.4855621
.0388645
.9435123
.6346231
.5343708
.4215280
.1279533

.6869446
.4118322
.8776441
.8795743
.9015363
.5978859
.3946031
.3134877
.0977467
.1545007
.0533253
.6142521
.6071982
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TOIOIITIIITIITIITITNNNZ

.1282430
.1361318
.9681834
.7732260
.6685200
.0848831
.1180316
.0347581
.6284245
.2544435
.1591374
.8959204
.3507454
.8934088
.2609991
.1857441

WWWNNNO R

.7048556
.4597441
.6543977
.9864480
.6454933
.8377981
.0568312
.7712963
.1234126
.7081041
.2870871
.5435826
.7083796
.8727771
.4930294
.4075468

-3.
.4088404

-2

-1.
-3.

1.

1.
-4.
-3.
.8562894

-2

-1.
-0.
.8965640

-1

-3.
-4,
.1299189

-5

-4,

3367674

6862329
5359524
6937153
2085502
5751176
3148804

7748601
6678318

9975344
7907299

8289184

carbene-phosphinidene adduct R,=CH3; R;=COH

31

Energy =
2.7194767
.7467658
.4704586
.1300878
.8925075
.1048935
.0749508
.3929321
.5926044
.7725942
.7879147
.8665161
.6808248
.1573273
.8412376
.0463884
.1872122
.3829353
.7259535
.9585285
.7817482
.8033048
.2693884
.4835386
.4104241
.0958771
.6318128
.9592046
.4921361
.9963189
.2348564

TOIOIITIIITIIITINNHDONNDZZNONTINININNNN

RPOORWWWROWOORRNOOOWRRENNWNNRR

-1104.8607868710
.4676229
.8358794
.5287242
.8722638
.4212877
.5173869
.7957089
.8057968
.5268287
.2148280
.8354956
.1648001
.4667144
.0426107
.8525803
.6145920
.6276307
.1903374
.3747166
.9293843
.6046478
.2819274
.8690236
.9672780
.1193687
.4044747
.4842679
.5213427
.4384114
.2277547
.1582782

.5867681
.2843700
.4814694
.7485695
.6623623
.8690516
.0995736
.2989493
.9856453
.5820086
.5015228
.1910968
.8388945
.3035260
.8700045
.1359556
.8950504
.7575650
.4694259
.5060661
.0237891
.6219796
.3394394
.5747593
.3372582
.7191050
.1868726
.2291223
.8680394
.6117494
.5957481
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carbene-phosphinidene adduct R,=CH3 R;=COCHj

37
Energy

IITIIIITIITNONOIIIIIIIINONNNZZONTINININNONN
|
~N

= -1183.5265867110

1.7934975
.1479955
.7668764
.9625721
.3975583
.6119494
.0131808
.0181775
.0397106
.4999329
.6972627
.8299528
.9503888
.2947789
.2051948
.7699528
.8795053
.1994189
.8197429
.3427674
.7440831
.2153600
.9885828
.6263676
.6254608
.2964429
.1313241
.7775949
.9570118
.7959431
.4030802
.5687209
.3960116
.2603647
.9719887
.5542798
.4654080

ORWPAWWNWOORRROOOWRRRREFRENNN

.4538939
.7240951
.4684500
.9465888
.7857977
.6623652
.2594015
.9138223
.7002690
.0324707
.8058022
.1883064
.4056785
.9867721
.7707766
.6156109
.7540003
.3175363
.3248778
.6622707
.1380682
.3917001
.0290953
.5624027
.3201852
.2377272
-0.
.5785139
.2727288
.2544664
.2624507
.5528467
.7678827
.0420738
.5808809
.1585857
.1718428

3872739

.5281395
.3246199
.9166884
.9517494
.9407095
.7435057
.5629944
.5020378
.3434320
.1323213
.5802422
.13736438
.2366688
.9761702
.1402301
.5183189
.4841774
.2172623
.2240258
.5003113
.1413752
.2404104
.0731808
.5186234
.1001322
.2736569
.4628066
.3265637
.5891618
. 7444905
.6845084
.6347027
.6602816
.9218285
.9598052
.4016869
.2170975

carbene-phosphinidene adduct R,=SH R,= CHj

carbene-phosphinidene adduct R,=SH R,= CHj

29

Energy
C -2.3692259
C -3.5840538

= -1674.6052939090
1.8837556
2.2230570

0.7637035
0.1609083
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TTUVLWWLVWIIIIIIIINNDNZZONOTINDININND

.6671400
.4776130
.5131588
.2607099
.3528486
.2039202
.2542150
.2425968
.7213240
.8029730
.7839133
.2405639
.0413752
.6388002
.8755417
.3321184
.4890844
.8212297
.2159048
.0670695
.7117111
.6235364
.7014219
.7957642
.2439886
.9721588
.8797188

WWNNRFRPWORROOOWRRERENNNNN

.4676445 -1.
.4093959  -1.
.6358750  -3.
.0696472 -1.
.0231715 -1.
.7992444  -0.
.5380432 0.
.0808255 -1.
.50440647  -3.
.4186095 -3.
.2593392 -2
.7642170  -3.
.6342478 -2
.3846940  -1.
.0432466  -3.
.6900877 1.
.2994449 0.
.8761150  -4.
.6941804  -4.
.5450355 -2.
.4658632 -2
.1882882 -0.
.0178020 -2
.1611236  -3.
.2098859 -4,
.1348874  -4.
.4384432 -5.

carbene-phosphinidene adduct R,=OCH3; R,= CHj

35

ZNNTUTINININNONON

= -1107.2389025370

2.0298317
.3644276
.8253968
.8750160
.1811418
.5436813
.8334578
.1093198
.0670029
.5556611
.3098500
.5068114
.7319748

OCOONRFRRFRRRFRPRFEPRENNN

.5326069 0.
.7012030 0.
.3343789  -0.
.8010855  -1.
.5534314 -2
.6154276  -1.
.1997633 -2
.9796084  -0.
.8411036 0.
.7593414  -1.
.3997049 -4,
.5502044  -3.
.0994664 -2

2228413
9736879
0414598
3744127
9790760
0038163
4656050
9800900
6953465
2604922

.6067499

2863951

.6107932

9829344
5120786
8373601
7667750
0397089
1078783
5500657

.1493390

9035886

.4179162

4483258
4784077
1294360
7742120

7402020
3697536
9148011
8138593

.8328711

4361648

.1546741

1566597
1336895
3361591
0095744
4392653

.4580423

118



IITITITIITIIITINMNHOOIIIIIIITIINNONZ

.0049245
.0320147
.0385207
.6137632
.7075888
.0740317
.9439400
.8569311
.4752446
.3664276
.2970513
.9470693
.2264300
.4186269
.3223685
.9528521
.3866621
.3545030
.4230372
.7452518
.3890157
.3024521

WWNWNNO R

.6168235
.4475162
.6053303
.8896467
.8270586
.1201231
.8670780
.6726257
.1078856
.6514422
.1322037
.5540793
.3844146
.8870708
.2827171
.8481706
.3728260
.0040979
.8125187
.6273461
.1703103
.6433462

carbene-phosphinidene adduct R,=CgHs R1= CHj3

NONOZZNNTINININNHON

= -1340.3888411250

1.8582372
.2304036
.8827991
.0888638
.5505749
.7200574
.1333727
.0932034
.0216774
.6487971
.7579124
.8982611
.0234313
.3730412
.3000347
.8436426
.8653466
.2049136

OORRROOONRRRERRHERNNN

.3016291
.5112223
.2775705
.8334629
.6872207
.6072604
.2633074
.84064438
.6711211
.7493451
.5774962
.4150983
.1665845
.7511684
.5154432
.8319749
.5166139
.5749673

.4102480
.4346231
.3948874
.7493228
.7411209
.0872249
.7935397
.5935326
.1005358
.4046752
.4361985
.5144139
.0029694
.6598726
.5226577
.1717662
.6145128
.0799513
.5126596
.8947233
.2147904
.5617695

.3837197
.2372949
. 9928905
.0726024
.0518202
. 9214085
.7760519
.6925071
.5775188
.1271185
.7183676
.2955333
.3689352
.0655800
.2223407
.6727967
.6813513
.4214800
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ITITIINODINIITITITNDNONINONONONIIIIITIIIIN

.8849201
.3841540
.8168500
.2842700
.0498581
.6753655
.5461882
.3224656
.1395865
.1409924
.6791447
.0155393
.6219266
.1938738
.3109988
.9974520
.7372698
.8216753
.1751943
.5733552
.6951070
.9674481
.9656829
.5774063
.7497753
.7137700
.8864668
.6223524
.7043109

Fe-adduct R1=CH3 R2=H

28

Energy =

Fe

NnNOonNnununnNnnNwn

.2540136
.5524301
.8446416
.2396699
.2463697
.1231658
.2290763

ONNRRRROR

.0843976
.4916585
.8571779
.1267956
.7904986
.3664769
.6152753
.1065320
.5421582
.0150991
.0565026
.6124440
.4429051
.9414247
.4447267
. 3649697
.1352126
.3074007
.3282332
.5825889
.4368996
.9537645
.1587299
.7866383
.5480052
.5982928
.5414733
.2391744
.8524424

-3316.9595031560
.3093524
.4331241

.3317389
.3489343
.0919683
.3512425
.2075456
.6213354
.3935711
.4338307
.6877527
.3503548
.9538266
.7035989
.0207733
.2616480
.3620663
. 5199907
.8597069
.2320512
.9836679
.8412743
.2293934
.0834040
.4205264
.3930029
.4286085
.7205082
.0996653
.6645404
.0167394

0336802
3820596

.1256895  -0.
.6092662 -0.
.1890185 0
.8049215 2
.9446341 1
.8358402 -2
.6790446 -2
.7166781 -1
.7182854 0

.9989433
.0054099
.8828936
.0556787
.2194404
.1620998
.0529463
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IITITIITIIINMNAIIIINVZININZ

.1733044
.4226397
.2367413
.2164118
.8599405
.1007044
.7155756
.4382528
.0805738
.3401267
.0384403
.1126555
.7807663
.6249506
.0978276
.1549712
.0520527
.1395078
.8386483

Fe-adduct R1=CH3 R2=OH

30

Energy =
.4638300
.5957786
.3839314
.6557080
.9486322
.4347361
.0508408
.9507830
.9159501
.3215055
.7032008
.9687937
.1099774
.8467039
.0329620
.5752644
.2230749
.9075155
.4695722
.1179497
.2366633
.6022665
.4075059
.1223714
.0147123
.5522089
.1112951
.7264152
.7837097
.5590799

Fe

IITIIIITIIIITINNONIIIITNZONONZNOONULUNNNW0n

|
OCORrROOORrRRWRARWE

PAPUININOCOOOONO0ON

.6899692
.9097295
.7921348
.7211637
.4066228
.3868837
.9475331
.1968486
.2408209
.0715881
.2472963
.5331871
.8412215
.4981882
.7927974
.1628290
.5108668
.7326647
.2382939

-3467.4751138480
10.
.8647514
.4450492
.0466300
.1694188
.1065151
.9475435
.9686225
.5259347
.5413694
.3376095
.2466178
.5351358
.6195164
.8827019
.1810100
.4773217
.4920953
.3342500
.4819411
.6639493
.4309353
.7522413
.5138778
.4199278
.7048044
.0192952
.3607636
.6649153
.4731378

3702680

.9442511
.6624399
.2619146
.4217480
.9589469
.7798408
.3075510
.1617079
.2182535
.0355051
.8777060
.0479839
.9483652
.1900470
.8063208
.7299200
.4321519
.7161169
.8422952

.6674347
.3599198
.7596979
.7564735
.6008154
.6540290
.4688250
.5064522
.7360873
.6215015
.3379784
.1000820
.2670569
.5684885
.9029728
.9755205
.5293047
.4347621
.8207940
.6448877
.7493164
.7121580
.4084458
.8918754
.9322230
.8328555
.5949236
.6733932
.8393771
.6706178
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Fe-adduct R1=CH3 R2=SH

30

Energy =
.4745476
.6112758
.3868347
.6490860
.9423954
.4622394
.0180064
.9231691
.9254492
.3204348
.7232055
.0081769
.0719504
.9859404
.0660273
.5578902
.1847615
.8778785
.4731445
.1056129
.2229153
.5619137
.4111837
.1509275
.9094001
.5473204
.0979067
.6992583
.1944313
.2054071

Fe

IITIIIITIIIITNNOAIITIITIIT0NZLNLOHZOOOULULNNW

Fe-adduct R1=CH3 R2=I

28

Energy =
Fe 1
S 3
C 4
C 3
S 1
S 1
C -0
C -0
C 0
N 1
C 0
I 1

ROROOORRWAhWER

.4637127
.6013433
.3861485
.6529400
.9444376
.4334824
.0354852
.9241925
.9198038
.3481498
.7373711
.0559817

PAPUININOCOOOONO0ON

-4113.4680844100
10.
.9162330
.4811418
.0643241
.1802234
.1614850
.0094069
.0256506
.5601401
.5681726
.3585063
.9186149
.5565743
.3615251
.9183549
.2237286
.5472810
.5529032
.3779401
.4920060
.7030007
.4990487
.8672101
.5365103
.5098057
.7414526
.0537331
.4180612
.5263496
.1715618

4016245

-3911.4621396460
.3865425
.9265607
.5132706
.0959556
.1913641
.0804375
.9466827
.0094849
.5427607
.5646894
.3440291
.6050612

.6676883
.3658843
.7786809
.7799142
.6174046
.6611879
4776422
.5116050
.7032077
.5920056
.2889752
.2401493
.1875086
.3092456
.8503823
.9740527
.5418167
.4407243
.8420032
.6751090
.7280653
.6699569
.3884799
.8356110
.8973452
.8067083
.5882852
.6520762
.9174373
.4361171

.6780143
.3554258
.7532732
.7590548
.6175686
.6430253
.4578615
.5048683
.7702760
.6481494
.3716905
.4476991
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IITIITIIIINNOAIIITIITI0NZHN

Fe-adduct R1=CH3 R2=F

28

Energy =
.4584077
.6044413
.3439414
.5758154
.8721300
.4462519
.0122847
.8645202
.9087117
.3762220
.7536305
.0320759
.1181820
.9612466
.0331814
.5102977
.1510459
.7854714
.4320888
.0097667
.3796523
.7979163
.7224461
.2203800
.0438212
.5036722
.3367983
.0312077

Fe

IITITIITIITIITINNOAIITITIIT0LLZTNTNZONNnununnNnnNnun

ROROOORRWAhWER

.0863445
.2932683
.0212137
.5490421
.2099938
.8716286
.4744506
.1155706
.2959502
.6674760
.6346468
.0730663
.8319333
.6250749
.1598124
.8102543

Fe-adduct R1=CH3 R2=C/

.5420980
.1554388
.8858976
.2475001
.4584064
.5494143
.4258943
.5359859
.7265539
.4610389
.9588122
.3240361
.5253617
.7652675
.0673690
.4700663

-3515.5120827710
10.

9.
10.
.0304239
.1095886
.9200063
.8266238
.9998295
.5343056
.5413030
.3338102
.2337016
.5458356
.7142041
.8861551
.3222886
.2761438
.5791993
.4279173
.4387607
.6422871
.4291972
.8498579
.3628764
.4727257
.6948139
.2259465
.0872850

3667216
9560791
4980627

23.
22.
. 9486720
23.
20.
.4319160
24.
26.
.7434584
21.
21.
20.
21.
.7740050
25.
26.

22

22

25

25

3004617
3474902

9862522
5088467

8037807
6451014

7996224
6821473
8861078
9755530

5892109
6945876

.6801781
.4070209
.8472701
.8553421
.6718155
. 5929997
.3566277
.4020303
.7751512
.6184017
.3481679
.0431838
.3373884
.7297703
.9937986
.9298226
.3746041
.2994433
.9211063
.7707581
.6719548
.8761853
.7736041
.9451633
.0835436
.9330159
.3339879
.5517738
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28

Energy =

Fe

@]

N
IITITIIITIINNHIITIIIT0NLZ—-N—-NZNONONuLuvnuNnNn

|
ROROOORRWAWR

10.
.9226429
10.
.0685717
.1646331
.9969943
.8901709
.0113410
. 5360924
.5519922
.3317249
.9000109
.5345941
.4118046
.8813972
.2887794
.3720299
.5752509
.4103802
.5006479
.6927939
.4472515
.9138401
.3412833
.5033004
.7541225
.1671681
.2677066

Fe-adduct R1=CH3; R,=Br

28

Energy =
Fe 1
S 3
C 4
C 3
S 1
S 1
C -0
C -0
C 0
N 1
C 0
Br 1
C -0
Br -1
N 0
S -0
H -0
H -1

.9154210
.3555126
.7522960
.0738045
.0779934
.1635362
.0141739
.5403646
.2027233
.8519486

10.
.9179587
.4970149
.0785338
.1787727
.0377193
.9191237
.0120657
.5393091
.5582000
.3380839
.7686202
.5368594
.2920263
.8818688
.2689891
.4161449
.5654601

-4236.2801349110
.4572315
.5965327
.3657522
.6214254
.9152131
.4378114
.0100653
.8927487
.9092738
.3587825
.7540033
.0653426
.0910259
.1016497
.0027977
.5311235
.1766118
.8248827
.4536763
.0751154
.3216572
.7344815
.6858370
.1558702
.9297477
.5227541
.2530861
.8978041

3738493
4956067

-8464.6375751780
.4591755
.5955387
.3780167
.6435936
.9360742
.4280657
.0300670
.9125944

3798076

23.
23.
24.
.7972617
.6387202
21.
21.
.4578961
23.
24.
24.
25.
23.
22.
.9667741
23.
20.
22.
24.
26.
.7218594
21.
21.
20.
.0336192
.8730499
.4753635
26.

25
25

22

22

25

22
25
25

6816558
3820673
7940083

6202848
4104388

7756373
6367580
3549913
2220985
3072040
5213092

9625026
4444586
3709900
8540510
6918537

8396378

7366857
9124451

6405001

.6796587
.3631679
.7653696
.7710193
.6253355
.6313576
.4385697
.4888114
.7724779
.6420892
.3582074
.3142103
.2977429
.4288537
.9533127
.98054438
.4814398
.4122353
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IITITITITITINNI I

.4659381
.1055186
.2956094
.6999503
.6509640
.1082791
.8953678
.5983639
.1752963
.8100099

10.
.5146373
.7119415
.4529094
.9218094
.3478947
.5088761
.7574723
.0774803
.4190644

=
NNOOOOONOONR

Fe-adduct R1=CH3 R,=NH,

32

Energy =

Fe

IITIIIIIIIINNAIIIITI0NZZNZNZONONO0LULNAN0n

Fe-adduct R1=CH3; R,= CHj

34
Energy =
Fe

|
OCORrRORORNWAWER

1.

4609436

10.
.8497285
.4230385
.0233060
.1553408
.2251723
.0010637
.9113697
.5188475
.5747985
.3591737
.2236470
.5120472
.6323439
.8512166
.0618841
.5767760
.3804624
.3056936
.4543381
.7773869
.3884091
.6686745
.5226351
.3549005
.4614767
.8051597
.1986229
.2343973
.9102161
.3925378
.3047443

VA DBRUICOO0OOONO0ON

4073363

-3427.7267000460
.4877008
.5996541
.4673309
.7965253
.0833643
.3535234
.1769254
.0429288
.9513483
.3000827
.6750358
.9245419
.0629230
.8984311
.1248287
.5773717
.4035951
.0300538
.5540584
.3080017
.1684613
.4748122
.2277520
.2867517
.9430696
.9776473
.5922079
.6091870
.6593099
.4251195
.5077272
.6136330

3695307

-3395.6258026200
10.

3818724

24.
26.
.7453459
21.
21.
20.
.0119761
.8038842
25.
26.

25

22
25

23.

8184029
6594064

8174498
6997734
8984199

5792677
6857901

.6643566
.2351953
.5921752
.6286833
.5616684
.7112165
.6192925
.6809530
.7260376
.6719256
.4179353
.1948061
.2758652
.5751966
.8697949
.0888136
.7193684
.6674478
.5931636
.49205438
.8229876
.6562229
.3166525
.8772090
.8679120
.5561711
.1036344
.6705942
.1229958
.0343100
.7770523
.1646276

6832404
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I T I IIIIIIIIINNHIITIIIT0NDZNNNONZONNO0LuNNn

I
OCORORORNWAW

.5558770
.4615491
.8245094
.1094004
.3703185
.1765051
.0789724
.9307414
.2867467
.6983646
.9079705
.0398832
.8789252
.1092658
.6435866
.3799973
.0799514
. 5449385
.3563826
.1569825
.5406154
.6324775
.2449722
.2282099
.3739918
.0978535
.6538482
.5323539
.9342897
.8427298
.3446707
.5674581
.9680967

PURAPLPUVTUININOCOONOCOOON

.7576382
.4584222
.1849989
.3394432
.4034239
.1580656
.9420479
.5114634
.5662397
.3280176
.1280264
.4933446
.5286868
.8303339
.9687324
.8115194
.3808301
.3131540
.6994129
.7736320
.3774783
.3378748
.8051804
.4168122
.8408517
.2209892
.4313845
.4109340
.8404778
.5402608
.2765488
.2938753
.8344765

Fe-adduct R1=CH3 R2= COH

32
Energy =
Fe 1
S 3
C 4
C 3
S 1
S 1
C 0
C -0
C 0
N 1
C 0
C 1
C -0
C -1
N -0

.1676382
.6689941
.9031481
.4660121
.8387234
.3144191
.1748031
.1890112
.1175939

10.
10.
10.
10.9574424
10.8148618
10.4758302
11.4916651
11.
8
7
6
4
6
5
7

-3543.7040582890
.4273133
.5971644
.1782603
.2894374
.6092823
.4883441

2306594
1576409
6660432

9269476

.4015376
.3806760
.1598566
.9085523
.4015465
.5098716
.7537072

23.
.5476317
25.
.4659071
21.
21.
.7523413
23.
24.
24.
.2657785
23.
22.
.8920874
24.
20.
.7410307
24.
26.
.8331972
21.
21.
20.
21.
.9246299
.7087472
26.
21.
.4684911
.9822081
24.
26.
25.

25

22

25

22

22

25

25

25

22
22

2776000
5200395

8234182
7430648

7551532
6842196
4094125

2714480
5081440

0897563
8921650

5460891
3230966

7094323
8202458
8189757
5856980

7478812
4695467

8654792
2999236
3128301

.7031243
. 5498350
.0761962
.0856097
.8066987
.5276710
.1529557
.1545734
.8165981
.5690297
.3489485
.9660660
.4356830
.8398170
.1323872
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ITOOIITIITIITINMNIITIIWN

.3938539
.0380676
.4997319
.2583316
.6169580
.6085388
.0909968
.1035229
.9008894
.0110411
.8999167
.4534570
.3301901
.5505389
.0040638
.6302808
.0223418

R
N

e
VTUTW AN O 000000000 RO

.4282546
.7977438
.6109647
.7733338
.3048978
.5071832
.3851553
.0757158
.1038890
.4664011
.5543096
.9119257
.1660285
.4492594
. 7888542
.8924927
.0556524

Fe-adduct R1=CH3 Ro= OCH3

36

Energy =
.5040243
.6641711
.3529031
.5516381
.8568333
.5871751
.0569414
.9314740
.0153310
.2885379
.7456364
.8341347
.1277165
.5111391
.3027908
.6204410
.0727605
.9227022
.4341297
.9477546
.9698230
.1457581
.7301234
.7613256
.7153510
.3428983

Fe

ITINNIIITIIITIINNONAIIIINZONONZONOOULnLUunNN0n

|
COOCOORrRROORRWRARWE

2.9144213

.1587539
.8916623
.6958641
.7249873

A PRUINOCOOCOOONOOCON

-3546.0998427860
10.
.9427187
.6137548
.2508120
.3331679
.2185732
.9401039
.8545310
.5756316
.6818315
.4254978
.3915140
.5276360
.5920379
.8474610
.0661574
.4803428
.2894786
.5271482
.7431774
.9738790
.3096158
.2297060
.5193646
.5055553
.6098396
.4891718
.0232013
.3637080
.3097019
.6710462

4328597

23.
20.
21.
.2000891
27.
.4708459
.2435706
22.
21.
22.
25.
.1007976
26.
23.
24.
21.
.8157557

25

25
22

25

25

7685136
1121634
9671630

0682412

5305530
1999856
3495027
5226438

4760970
3135829
6021469
8882545

.6636014
.5152286
.9282137
.8426787
.5664169
.6795517
.3729857
.3213978
.7579347
.7661199
.4818465
.3503879
.2683726
.5264562
.8362656
.8056536
.4327170
.1690314
.0630929
.7334284
.0213165
.5286254
.6359396
.0854241
.8780533
.6585340
.8191565
.5310851
.9126297
.9145212
.7703682
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IITTITTITXT

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

3207970
6700025
2684009
4845649
9463743

3.
3.
4.
6.
5.

8707161
5638363
5863874
2828068
0191684

Fe-adduct R1=CH3 Ro= COOCH3

40

Energy =
.3816457
.5147727
.3281526
.6129916
.9012812
.2733838
.1787451
.0139741
.8846722
.4280616
.8520071
.1328466
.0879677
.0190891
O.0666044
.3866637
.9458625
.4190722
.0932686
.3888674
.8632235
.7771559
.2914652
.1178388
.4198525
.3828941
.0579264
.2011511
.2903575
.3789193
.4450420
.2354010
.7826041
.5580385
.8083837
.9260108
.6156697
.1704564
.8426356

Fe

ITIITIITIIITIITNNOOOOIIIIIINNIIIITI0NVZNONNZONONOULNL0NnNANW0

|
RFORORORRWAWR

[
(o) Y e)

5891568

WWNWEANWWRRAEADRDMONNOOWOO00 00N

-3772.9273806390
10.
10.
.6263717
.0934715
.1665165
.3111053
.2153674
.2571685
.6818590
.6214401
.4142338
.0785776
.7116239
.8008046
.0851835
.4202894
.7677574
.8277843
.5619221
.4560269
.7343524
.7618025
.1833813
.8384927
.7629982
.7763459
.4091818
.1084752
.0313183
.2134245
.6903310
.9241278
.6713518
.6341562
.8799227
.0781388
.2941508
.8421221
.4306880
.7013484

5313833
1621571

23.
.7166598
.2389588
.7941032
23.

25
22
22

9794733

9548998

.8045518
.3912159
.8184072
.8945185
.8089265
.7963778
.7196135
.8115278
. 7400062
.4443885
.0628872
.6352138
.1046179
.3922702
.9295148
.2372668
.8005201
.8103044
.8299195
.8059982
.5395881
.9063127
.7448737
.9726405
.2581687
.8604979
.2159187
.3764849
.2058120
.7848368
.9693323
.9540156
.3994693
.5176889
.0664071
.5570630
.1644438
.7767863
.4053136
.7793300
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Fe-adduct R1=CH3 R2=C5H5

48

Energy =
.3626256
.4957173
.3519361
.6660147
.9482957
.1838661
.3820366
.2376014
.9462013
.4630563
.9430573
.3709904
.0589567
.7831871
.0791770
.7318126
0.
.2426953
.4433618
.1654942
.3139806
.5974464
.0534506
.1327153
.3692652
.9518340
.3538824
.2615496
.1812186
.7371449
.2118700
.0166741
.4025893
.9819298
.0637259
.6409733
.5572038
.0296355
.8703060
.4257496
.8345342
.1930255
.1423880
.5109534
.0874316
.6343787
.4827514
.2046030

Fe

IITITIITITNNONDNDNIITITIITIITNNONNDNNIITIIITIIINNAIIII0nNnZONNONZONONOununnNnnNnom

ORORORORRWAWR

el

AWOONWNOOO

6350258

WUIRARNREFRPWNNWWNRUORDNDRDANNWRARUIOIOIN000000OI NN

-3779.2457023760
.9368690
.4694785
.2607261
.9620812
.0039282
.6283927
.3207370
.2829140
.0698792
.2029293
.9124406
.7512347
.9750246
.9125677
.2956013
.5654755
.8128180
.7099061
.2012517
.5331461
.5964442
.7316931
.8596662
.1848471
.4746823
.5467821
.7273369
.8202201
.0647485
.4298210
.7126021
.6938913
.8582466
.0479471
.1821597
.9823091
.7692441
.0627176
.5850988
.9151632
.7871211
.4795886
.3062054
.6002906
.1504834
.1588332
.0552594
.0698358

.7291104
.3258786
.5761611
.5350788
.4856184
.7167795
.5731732
.6452582
.9790130
.9127656
.7563919
.5501630
.7052681
.1298487
.2445474
.1123524
.6314830
.6022924
.5684547
.3207344
.0322107
.0256802
.5483977
.3466383
.2568455
.4363686
.7094569
.8020236
.0596122
.6701305
.6709115
.1579187
.0881689
.5390396
.4948375
.4306430
.8055799
.6835497
.7163127
.1717069
.8845573
.9988061
.3906359
.5606886
.3605081
.0941888
.1769247
.4693654
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Fe-adduct R1=CH3 R2=COCH3

38
Energ
Fe

IIIIIINNOOIIIIIINANAIIIIVNZONNNZONNLULNANW
o

0.
.2092584
.1442946
.7234451
.1502069
.5900542
0.
-0.
0.
-0.
-0.
.2335168
.6089625
.3877327
.7350839
.5485713
.6167782
.3958640
.1779441
.4460745
.2612766
.2605348
.2539735
.7652362
.8961754
.5855424
.6755364
.5151947
.4524074
.6411350
.8600600
.4417674

= -3622.3804342340

.5096082
.6257489
4.

5210657

y
1
3
3.8663485
2.1561621
1.
1
1
1
1
1

1664824
4307033

1955372
6172220
2133242
5682740
7702894

= RRRRRERRR
ONUVIOVIOINORRRRRO0O

PUWADPDOUVIARUIRAPROCCOOCOONCOON

Fe-adduct R1=CH3 R2=N02

32
Energ
Fe

nwunnNnnNnwm

.3611137
.1589522
.7762428
.2158831
.1138447
.3229497
.9534851
.7174781
.4783263
.5382884
.2960853
.0723560
.4130339
.2823355
.7552659
.8472566
.5596568
.0902795
.8179355
.6648751
.8267652
.2780241
.3345548
.6376636
.2807887
.5536405
.8977630
.2410282
.1420008
.7397981
.4908591
.3934615
.7527040
.2957536
.5472380
.8871775
.3402258
.4786897

= -3726.1805777660

.4213768
.5828674
.2435040
.4115204
.7180803
.4731411

10.

9.
10.
11.
10.
10.

2259040
9565788
5354372
0077634
9882018
5699110

.6287057
.0078063
.3232018
.4487271
.5254939
.7353826
.7965893
.9019301
.6971498
.5400447
.3789605
.1428011
.3873712
.9048326
.9851632
.2243085
.9541249
.9831677
.2286024
.2968395
.5572561
.8560973
.0954224
.9786200
.6310751
.1585566
.7930163
.4557640
.2042942
.1002557
.1204812
.0399431
.0752380
.5393405
.1286059
.0256164
.1683895
.6720157

.7041502
.5116788
.9740558
.9630438
.7297011
.5528208
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OOCOOIITIIIIINMNIIIIVNVZZNZNZNONON

.1221465
.7364980
.8929730
.4591204
.8409838
.2024681
.1551706
.0824714
.1270710
.4495302
.0072584
.5954608
.3313279
.7926620
.4729936
.9892261
.9977005
.5971966
.0108042
.5193350
.4445024
.1753111
.2816728
.5947628
.2972672
.3918826

AR, DPDUINNOCOOOCONOON

.5596406
.9168432
.4106735
.3965993
.1859507
.9303207
.4229383
.4753565
.7591971
.3609603
.9130199
.5712864
.5413537
.4262367
.5693504
.3455721
.9363095
.1119549
.4249742
.6305113
.2059711
.0017041
.7703753
.4699073
.1027103
.7752565

Fe-adduct R1=C(CH3)3 R>=H

46

Energy =
.5367758
.2966316
.6233483
.4273290
.8469666
.2084123
.0473738
.7140019
.8262463
.0507272
.4343822
.1837537
.0447608
.2723283
.2781437
.5422018
.6128912
.2318391
.8324599
.5368939
.3687618
.5981821

Fe

NONNOIITIITINZNNZONONOULunNNWnm

OROCOORNRAAWR

=
COOYNNREF O

-3552.8984009240
10.
.2019317
.1229599
.0827753
.3178256
.4667399
.5367779
.2939640
.2578043
.4374886
.2088627
.2375045
.4846362
.9556276
.3804470
.9229830
.9073135
.7086881
.7106813
.8223889
.6322058
.0587004

1388343

21.
.2315394
23.
24.
24.
24.
23.
.8467488
23.
23.
20.
.0666588
.0754053
26.
.6495966
.1083544
.2208896
21.
.2531729
.8956525
25.
26.
.8949728
22.
.1063868
.2728734

22

22

22
25

25
22
22
22
25
22

25
25

2169371

8387685
6060401
3560299
9601936
4464550

1358183

8208581
1913858

8972612

1104064

3019775
5382420

3348047

.6194721
.6219049
.1874825
.1473021
.7862241
.0064840
.4935619
.6672781
.9421087
.0402634
.8553719
.6557139
.0939493
.6375830
.8396518
.0033334
.7767959
.5389086
.3165330
.7293219
.2162792
.7235388
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[ | |
RNRORWR R

.4831570
.2255575
.3198251
.7233119
.7630165
.7820861
.2156041
.2571664

1.2011499

| [
OCOORNNNOORRWWWO

.1679124
.5030016
.7110838
.8792196
.2667562
.7899191
.1777160
.6850466
.2734619
.1825312
.2966098
.9249898
.9682707
.4713748
.7621835

ULTUTOOOOUIOIOIWWOWOON0ONOIOYUVTIOYIN 00 O

.0242080
.9111780
.9056283
.4944478
.7287191
.9211046
.3952978
.1806716
.9328056
.2276136
.7979870
.0330226
.0067990
.8245344
.0874665
.7128152
.2781897
.7413170
.5905662
.8069198
.2263213
.9279432
.4086202
.4638428

Fe-adduct R1=CH3 R2=OCH3

54

Energy =
.5391516
.1842987
.6037478
.5264548
.9969791
.3432814
.2074491
.4654982
.7550041
.2278816
.1552317
.5037655
.2027794
.1521884
.0538637
.2202274
.5530064
.3939751
.6966186
.6340492
.6874924
.2835824
.4295564
.0445967

Fe

NONNDNODNIITITITNZONZONNO0nNUNnLNN0n

ORORVTUVIFPFOOOORROOORNIADPDWER

|

12
12

-3782.0107741160
10.

9.

9.
10.
11.
11.

2646653
1313816
9634002
9683435
3590448
5299108

.7445081
.6387867
.3610685
.4826712
.1697248
.2049718
.5548979
.3257869
.5698340
.3694169
.6553245
.5389834
.7995681
.9880429
.9098906
.1918931
.2520900
.0947940

21.
.0535199
.9898531
27.
21.
20.
21.
20.
20.
19.
25.
.4480614
26.
26.
27.
27.
27.
28.
26.
22.
20.
.1802778
25.
23.

25

25

22

8466093

2555840
0592825
2415314
8749969
6710532
9833297
7263689
3874138

9306269
4543837
9802520
3193766
5437470
1727327
8316995
5526252
8605766

5769806
1765647

.6718919
.6653667
.1380815
.0661948
.7520235
.9917370
.4280639
.6210118
.9859123
.9457773
.4692612
.2687292
.0030851
.6680851
.7296342
.9225396
.6930448
.4039411
.3574874
.80641438
.4704362
.5920063
.1464277
.8494792
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RPROORRWWWORrO

RPORROROMNN

.2288206
.2195072
.2608219
.4384141
.2099408
.8292140
.0095880
.3238442
.5823973
.6790323
.5715768
.3498776
.3592488
.0512803
.1568765
.3215663
.8110785
.1065960
.0360477
.8016296
.8511777
.3525621
.1608662
.0681084
.1658642
.7776029
.6085319
.0743672
.3144248
.1608922

AP WPAPWPAPUWWULNMIUVTIOOVLVOUINOYTOVOWOWOOLOICOONOINOIOYN

.8922607
.6953410
.0590203
.3732993
.5564370
.2663130
.9933941
.4609044
.7089877
.9517687
.0840880
.9647311
.2616598
.0202479
.4581864
.0848123
.7791428
.0707079
.5148145
.1091253
.1688364
.2092344
.9619039
.2878370
.1842238
.4770965
.1621408
.2048189
.1181972
.3523195

Fe-adduct R1=C(CH3)3 R2=COOCH3

58
Energy =
Fe 1
S 3
C 4
C 4
S 3
S 1
C 0
C -0
C 0
N 0
C 0
C -0
N -0
S 0
H 0
H -0
H 5
H 5

.0178010
.5415881
.8663290
.4023103
.3426428
.2712268
.0621517
.6752718
.6476738
.5276878
.5528453

10.
8.
9.

10.

11.

11.

12

-4008.8379164960
.5921682
.1150494
.6114468
.6311957
.1433670
.6131623
.6826975

1301206
7436525
4109197
4702212
0943645
3326926

.7302722
12.
8.
7.
6.
6.
7.
11.
13.
13.
8.
10.

7869804
3916563
4870524
2149025
3496563
6801568
4874005
5373158
6422699
9564599
9440499

26.
27.
20.
20.
22.
20.
20.
19.
.7342448
26.
27.
26.
27.
26.
27.
28.
27.
.9927284

25

22

21.
22.
.0582417
22.
.4253027
24.
.8384351
26.
.6233919
.6917407
21.
23.

25
25
25

22
22

3749509
3300693
9333564
8171276
3709544
3616316
7672094
7157917

0304762
4021266
2664937
8888829
8269446
1731885
3516733
2622893

2686886
3886452

3638882
5633994
1920066

7820769
5531007

.6779488
.8053380
.2986641
.1669779
.7620555
.9431442
.3010867
.4813747
.0247176
.0179748
.6733586
.5333428
.1361264
.5849420
.5653762
.7379035
.9138448
.5111004
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IIITINITITIINOOOONNIIIIIIIIIIIIIIIIIIONOONOONONND

.3399414
.8916176
.0352587
.1912725
.5191829
.7811884
.8719860
.7381886
.6871381
.5087844
.7995674
.5719623
.0329771
.2473304
.3044727
.2657185
.1864862
.2055305
.0443021
.3132539
.3515371
.9421771
.1821687
.3489096
.9206110
.8085390
.8087241
.1247813
.2756663
.0732000
.1311495
.3450837
.6031526
.4746214
.0521874
.6635405
.9620067
.2125840
.2110612
.8740308

WNNWWWNWRRAWPRAUIRAROOOUINOTLOVWOWOOLANAWOLONNNOOINOVWOOONO0N

.8113165
.2040514
.2959275
.2152030
.5810932
.1719877
.7932229
. 7847894
.3278555
.8099412
.1372085
.1985643
.8635153
.5794209
.5438193
.8072642
.0293813
.9973693
.3284780
.2006128
.7074249
.1461296
.7885928
.5024596
.9491103
.3160667
.8741651
.1957166
.9481333
.9030996
.8141154
.4430180
.5026074
.7921225
.1373258
.6358868
.2144331
.5806354
.7362001
.4344612

Fe-adduct R,=C(CH3)3 R,=OH

48
Energy =
Fe 1
S 3
C 4
C 4
S 2
S 1
C 0
C -0
C 0

.4788301
.9508262
.2618728
.1097876
.5522146
.7441388

10.
.0797945
.9205634
.9173165
.2864276
.4553662
.6476819
.5212919
.2764637

-3703.3967398720
.4952049
.1432089
.5588485

1868332

26.
21.
21.
20.
.0774947
26.
26.
27.
20.
20.
.1277366
20.
21.
19.
.8385747
26.
27.
26.
27.
26.
27.
28.
27.
.7942876
21.
.4569896
.1544748
.9633664
23.
.1564722
.4666303
.1533706
.8552827
.0292310
26.
26.
21.
22.
21.
21.

22

22

25

22

22
25
22

25
25
22
25
25

4412538
8371278
3587991
7481319

8748643
5103001
4237305
9795457
5120537

5768932
0055888
8085954

2394903
5370977
3005640
9300255
7836921
3094441
4402638
3470258

1239599

2478669

7317520
0895682
6912697
5508097
0556601
1216586

.6783910
.6456026
.1139238
.0510055
.7517195
.0041368
.4589472
.6560224
.9878862
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RROORRFRWWWOOO

RPOROMNN

.2429641
.1762574
.5333630
.2265013
.2074441
.0641973
.3191009
.5076106
.3434388
.7046905
.6635503
.7007037
.1989924
.4773419
.0642441
.2376767
.2097134
.2831754
.5103016
.1536147
.7718043
.8999209
.4486763
.5956895
.6825546
.5842746
.3914403
.3625229
.0318264
.1283964
.3879111
.7286016
.1008271
.1365340
.8560786
.7538303
.4572491
O.6989577

4503564

=
APRPUVTUOOOOUIOTOIVOONOIVOWOONOANUVIOINO0WOOO NN

.3909402
.0987737
.1340675
.4776480
.2063327
.4751056
.2349444
.6258431
.4932092
.6892327
.8722033
.7504418
.0719929
.1248149
.9837278
.7689259
.5712388
.9075181
.1692091
.3970858
.1619967
.9047718
.2955332
.5839057
.8257520
.9568406
.8618867
.1211282
.9256840
.4080509
.9059176
.6200138
.9607610
.3387565
.0042787
.0197550
.0657983
.2951842
.7078808

Fe-adduct R1=C(CH3)3 R,=COH

50
Energy =
Fe 1
S 3
C 4
C 4
S 3
S 1
C 0
C -0
C 0

.5198970
.0009537
.2602272
.1516017
.4823643
.7384468

10.
8.
9.

10.

11.

11.

12

-3779.6213777150
.5122137
.1424035
.5775617

1157002
9774929
7834100
7893372
1984387
3820888

.6074135
12.
8.

5100091
2549229

24.
24.
23.
.9844207
24.
21.
23.
.6587225
24.
26.
21.
21.
20.
.1569261
26.
26.
27.
20.
20.
22.
20.
20.
19.
. 7349045
26.
27.
26.
27.
26.
27.
28.
27.
23.
21.
22.
.0380950
22.
24.
22.

22

22

22

25

25

9417814
4469932
2545317

6903097
7679016
9674146

3871721
3599902
8181645
5611011
5638911

8667389
3761978
3055585
9983002
9498489
5001679
3372335
6943991
7040017

0310666
4025365
3078554
9153029
8251628
1901257
3360438
1631368
0464206
3041705
3291819

3973204
3835595
3831256

.6424201
.6095482
.0769705
.0046554
.6989706
.9670774
.4320701
.6464108
.9861167
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.2118012
.0380595
.2779805
.07016438
.1389463
.0156059
.2220927
.5176660
.3954162
.6574754
.7241426
.7043035
.2476300
.5687394
.0425112
.1907215
.0958557
.2050195
.3562439
.3347650
.8157835
.9539093
.3293405
.5790592
.6451801
.5084525
.4367225
.2911452
.0513091
.0096728
.2880867
.5600657
.2798134
.1412690
.9696995
.7396392
.1656501
.2284517
.5091362
.5523144
.5707919

AR WADRNDROOOOUIONONVOOONOWOONOINUVIOONOVLOOOINN

.3953951
.0682553
.0998441
.4252444
.1999646
.4317546
.2449881
.4617520
.3531666
.7141031
.8797038
.7829131
.1451868
.1066152
.0303464
.7671787
.6276673
.9282502
.2246938
.4180020
.2359897
.9484424
.4325191
.5610734
.8152661
.9770810
.8976337
.1466524
.0189605
.5202858
.9504073
.6425189
.8645242
.4011626
.9619875
.8565403
.8018115
.2734644
.7719257
.9513910
.3589742

Fe-adduct R1=C(CH3)3 R2=CH3

52

Energy
Fe 1
S 3
C 4
C 4
S 3
S 1
C 0

= -3631.5370203970

.5269852
.0952338
.5609971
.5506665
.0552083
.3684011
.3089543

10.

0693755

.8135746
.5925721
.6308688
.1245361
.2552698
.5511921

24.
24.
23.
23.
24.
21.
23.
.6225056
24.
26.
21.
21.
20.
.1936394
26.
26.
27.
20.
20.
.2119580
20.
20.
19.
.7821333
26.
27.
26.
27.
26.
27.
28.
27.
.9954253
21.
22.
24.
.7335507
.9821759
24.
.6829465
.0247156

22

22

22

25

22

22
22

25
22

9490996
5315267
3845812
0601827
6852006
7359899
9728810

3326610
3733014
8338101
3925083
6742057

8578564
4322995
3185254
9194054
6273581

4305878
8987387
7839262

1250733
4632885
3268919
9217471
7606283
1954441
3501242
2040197

3037944

5103122
9334059

4025738

.6511845
.6532154
.0721515
.9660026
.6625032
.9107243
.3042109
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46

Energy =
Fe

S

C

C

RPUuuUVRPFOOOOORRRFROO

RROORRFRWWWOOO

| [ |
OFRONRRHONN

1.
3.
4.
4.

.3431598
.6773135
.1591088
.1051623
.7238126
.4711712
.2956332
.1378352
.0823207
.1853497
.0483149
.4861162
.4518203
.5837127
.8241664
.9540874
.0713865
.5255400
.9274044
.1143923
.0632609
.6517680
.7627297
.3664778
.4213843
.6924275
.7794146
.4847824
.6037421
.4123930
.2757603
.1921447
.1668155
.0081460
.1304117
.6451199
.0357082
.2779614
.8446115
.9495703
.0668898
.6704558
.6639449
.0882630
.3883466

Fe-adduct R=C(CH3)3 R>=F

4918995
1775177
5652798
4493688

NP~POOPROYNON

VA DRUADRDOOOUINOIONOOOANACVOLONOINUVIOINOVONONN

.5455927
.2090163
.3405068
.0205163
.8078792
.0529400
.8862347
.3942760
.2735814
.3466431
.3336041
.2274007
.1692614
.7064118
.8163764
.7677840
.9608539
.1301965
.0241644
.8142500
.6428922
.8483300
.2119931
.5129327
.0249478
.7452437
.2367069
.6057606
.8717311
.0575394
.8720481
.2165693
.9664746
.4017650
.0668831
.7175436
.0546133
.3324608
.9816518
.0812309
.3012753
.0350556
.3645593
.1538396
.1723838

-3751.4371853510
10.

9.
10.
11.

2088901
1564851
0256303
0055531

23.
.0577858
.0172010
24.
.1646463
23.
.4123357
23.
24.
21.
23.
.6192201
24.
26.
21.
21.
20.
22.
26.
26.
27.
21.
21.
.8394868
20.
20.
19.
.8419095
26.
27.
26.
27.
26.
27.
28.
27.
23.
21.
22.
24.
.8868672
.6693401
22.
.6134980
21.

25
25
22

22

22

25

25
25

22

23.
.6613235
.1591998
24.

22

5131577

5437390
3332420

0788802
6226874
5662826
7891532

2668460
4276483
9767798
8529942
6454557
3392893
8540922
5048693
4222081
3448783
2584130

3489190
7133302
8512209

2243936
5349363
2617574
9028777
7773136
2304912
4327286
4247356
3084445
5646457
3741598
3733822

5404225
3584323

6911040

1105984
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OCORRROOORN

|
o

RROORRFRWWWOOO

oo
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.9053167
.2646715
.0830158
.5995112
.7946079
.3029054
.2771063
.6729915
.3090713
O.2503241
.3858573
.5263877
.2962940
.7629925
.6009878
.6265589
.2591967
.4144515
.0553867
.2895033
.3414594
.1946462
.3989290
.1212582
.8265870
.9646868
.3905599
.6044172
.7786220
.6336047
.3134249
.3703431
.0356197
.2796554
.4763925
.9423458
.0126495
.0980581
.7956060
.8332797
.5135937

0934979

LTUTOOOOUITOIOIWVWOWOOCOOONOINUVUIOINO0WOOOOIN N

.3261088
.4969369
.6597604
.5019430
.2814962
.3995688
.1144509
.1617266
.4769812
.1771574
.4945810
.1955839
.7626991
.5967819
.6832950
.8423579
.7048535
.0290359
.0967905
.9292907
.8406639
.5122141
.8074324
.0812146
.4306771
.1162053
.8598858
.2502375
.6913266
.9318533
.0111088
.8321627
.0743702
.8019732
.2615951
.8407160
.6095604
.9561139
.2746715
.9867334
.0464157
.1495702

Fe-adduct R,=C(CHj3)3 R,=CI

46

Energy =
Fe 1

S 3

C 4

C 4

S 2

S 1

C 0

.5922270
.5086385
.9833275
.3024949
.1558453

10.

9.
10.
10.
11.
11.

12

-4472.1945973410
.5318116
.1865654

2306755
1710770
0159634
9792653
3077662
5159491

.7064081

24.
.0289765
.4815201
23.
23.
24.
24.
23.
.9444134
24.
21.
23.
.7105876
24.
26.
21.
21.
20.
.0993418
26.
26.
27.
21.
20.
22.
20.
20.
19.
.7301952
.9695219
27.
26.
27.
26.
27.
28.
27.
23.
21.
.2223118
24.
22.

22
22

22

22

22

25
25

22

23.
22.
.0612181
24,
24.
.9958913
.4665618

22

8000890

6634416
9710954
9167997
3982942
1925360

6831263
8000547
9712874

4648358
3406656
7735336
5576396
5167623

8783368
3464028
2567487
1069387
8748459
5001992
2877480
6403112
6584883

3765384
3218826
9208413
8619820
1221540
2955186
1140524
0091903
2579156

9708312
3392189

6627237
5779207

0333010
7572692
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RNONR

.5080722
.8463690
.4277058
.5579232
.9442643
.4292790
.1695487
.0135936
.2716537
.5394508
.3692607
.7071310
.6251250
.6723750
.0537112
.3895085
.0097971
.2235714
.0826630
.2907323
.5002964
.0800745
.5917556
.7615523
.7099669
.6405084
.7407700
.4216671
.4405308
.1374512
.0658704
.0107897
.1824709
.5651728
.8393074
.1962634
.7661027
.4913037
.0059414

=
APPROLOVOUIONONVVOONNVOONOANUVIOINOVWOOO NN

.5696580
.2892309
.4184404
.1612550
.2105074
.4977120
.2435323
.5429330
.2833611
.7541676
.5552650
.6785307
.8403135
.7046773
.0152273
.1093409
.9600249
.7799675
.5313703
.7586255
.0227657
.5338103
.1099863
.8540034
.2334281
.6156597
.8570473
.9629922
.8561578
.0343705
.9355870
.4340375
.7872911
.5625462
.0233855
.2386099
.0053254
.8386644
.9578064

Fe-adduct R1=C(CH3)3 R,=Br

46
Energy =
Fe 1
S 3
C 4
C 4
S 3
S 1
C 0
C -0
C 0

.5316838
.0088263
.3179972
.1809262
.4763594
.8559585

10.
9.
9.

10.

11.

11.

12

-8700.5498026160
.5477862
.1943562
.6070285

2294222
1576668
9884918
9527380
2959605
5040613

.7050652
12.
8.

5829908
2903210

23.
23.
24.
24.
23.
.8872151

22

24.
21.
23.
22.
24.
26.
21.
21.
20.
.2192854
26.
26.
27.
21.
21.
.8191526
20.
20.
19.
.9769009
26.
27.
26.
27.
26.
26.
28.
27.
23.
.4845202
.1959529

22

22

25

21
22

24.
21.

6616328
9489350
8566081
2657613
0502437

6822847
7853543
9809209
5833173
3792589
3317485
8353595
8128303
4696855

7926753
5542619
1556967
4209129
1656369

1616434
4968304
7104420

2636901
6198011
3415613
8816301
5744979
9329141
2189208
0018854
2163221

8226221
8855716

.6540518
.5661895
.0518220
.0237136
.7457334
.9793643
.4461208
.64640061
.9444443
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Fe-adduct R1=C(CH3)3 Ry=I

46
Energy =
Fe 1
S 3
C 4
C 4
S 3
S 1
C 0
C -0
C 0
N 1
C 1

|
RPWORORORUVIUIROOOORRK

ONNE

RPROORRWWWOO

.4388891
.5751303
.9610529
.4397596
.1404124
.0122306
.2331010
.5525031
.3973247
.6933481
.6363127
.6837243
.0120487
.3932475
.9883792
.2048770
.0530483
.3055883
.5162461
.0831640
.5436185
.7194580
.7694508
.6280076
.7336998
.3811684
.4320768
.0924372
.0820974
.0168744
.1442462
.5299688
.8219968
.2154897
.7718046
.6322738
.0791896

.0373986
.3451809
.2237783
.4287549
.8655013
.4461006
.5848136

=
APPROLOVOUIONON VOO NONVOONOANUVIOINOVWOOO NN

10.
.1345877
.9546539
.9212214
.2810325
.4837464
.7023112
.6001123
.2881565
.4176820
.1579203

.4195434
.1642213
.2152355
.5009424
.2639554
.5366566
.3047514
.7177434
.5214324
.6852965
.8499130
.7153584
.0372553
.1164936
.9683425
.7937271
.5416922
.7647236
.0269126
.5554508
.1361099
.8765947
.2619404
.6316435
.8738955
.9789709
.8635112
.0417640
.9476086
.4523329
.7942379
.5693033
.0258016
.2475276
.0134948
.7204176
.8531908

-4147.3712327010
.5681575
.2060724
.6248832
.5577119

2230154

24.
24.
23.
.8806967
24.
21.
23.
22.
24.
26.
21.
21.
20.
.2565043
26.
26.
27.
21.
21.
.8571526
20.
20.
19.
26.
26.
27.
26.
27.
26.
26.
28.
26.
23.
21.
.2240453
24.
21.

22

22

22

22

8510042
2559390
0391206

6766387
7587458
9639346
5752961
3695325
3306258
8502160
8457719
4716717

7759307
5820299
1458110
4612285
2009011

1422094
4906247
7324933
0123556
3033905
6510455
3353980
8674385
5340149
9109488
2106649
9947722
2623700
5393748

8324444
7491615

.6409884
.5555214
.0406273
.0106722
.7295186
.9553822
.4151042
.6198308
.9396381
.8463107
.2527763
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.9651604
.4428770
.1038871
.0623886
.1746927
.5680405
.4279878
.6773498
.6514203
.7031569
.0337255
.3978083
.9595033
.1824845
.0280125
.3328250
.5383407
.0953731
.4951431
.6688675
.8320223
.6069839
.7280158
.3364057
.4131022
.0383370
.1050264
.0384271
.1058144
.5073331
.7999972
.2388601
.7783215
.7882198
.1344441

=
APPROLOVLOUIONON VOOV NAANUVIOINOVWOOO NN

.2092686
.4989759
.2878443
.5292571
.3343715
.6757018
.4829882
.6963800
.8604212
.7311123
.0633796
.1261010
.9795457
.8205107
.5580109
.7761203
.0422153
.5760997
.1690834
.9066228
.2907471
.6614971
.9062518
.0097763
.8745486
.0549399
.9582994
.4654975
.8156526
.5841569
.03384438
.2589462
.0236980
.5611955
.7072084

Fe-adduct R1=C(CH3)3 R,=SH

48
Energy =
Fe 1
S 3
C 4
C 4
S 3
S 1
C 0
C -0
C 0
N 1
C 1
C 0
N 0

.3774587
.2784001
.3965270
.7451283
.2527517
.2935747
.6705715
.2682112

10.
.0343468
.8242116
.8150880
.2357696
.4517409
.6999930
.6209458
.3006882
.4045865
.1262154
.1794398
.5202357

-4349.3817163140
.5381094
.1516690
.5908831
.5424460
.0264134

1956377

23.
.8797332

22

24.
21.
23.
22.
24.
26.
21.
21.
20.
.3014361
26.
26.
27.
21.
21.
.8944934
20.
20.
19.
26.
26.
27.
26.
27.
26.
26.
28.
27.
23.
21.
.2550164

22

22

22

24.
21.

0320619

6620463
7203775
9341405
5644986
3559939
3284337
8718396
8795686
4816228

7552017
6072936
1424021
4963232
2377810

1298546
4933974
7613210
0433174
3424238
6791392
3244126
8486634
4889498
8935530
2072216
0043945
3179822
6067105

8638726
5875020

.6628423
.6225481
.1030682
.0486508
. 7456460
.9696975
.4036091
.5978333
.9665820
.9046950
.3602784
.1336986
.9390689
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.1199678
.1471215
.1304400
.5303648
.4257245
.6107808
.7349261
.8383337
.0158132
.4489398
.9417729
.1377099
.0319825
.4973391
.6554863
.2459405
.4738642
.7380494
.7477990
.5360932
.6230548
.3980637
.3385450
.1398733
.1459961
.0409730
.1525402
.5363612
.9297324
.2278777
.7847680
.1233851
.7583775
.0566946
.2870763

=
APRAPRARPRPOOOUIONONVOONOIVOLONONUVIOONVOVOOO NN

.3082483
.5256401
.3745051
.5045026
.3585851
.7059858
.9276506
.8482826
.0801664
.2276420
.0046445
.7921025
.5938854
.9165316
.2428762
.6326350
.1455241
.8762578
.3476292
.6137817
.8572358
.9805482
.8823407
.1251805
.9692048
.4505633
.9097879
.6266201
.1497851
.4068007
.0934625
.7221809
.9029039
.1012328
.1345671

Fe-adduct R1=C(CH3)3 R2=NH2

50
Energy =
Fe 1
S 3
C 4
C 4
S 3
S 1
C 0
C -0
C 0
N 1
C 1
C 0
N 0

.2661705
.1658040
.4560584
.6971433
.2406511
.2793251
.6195822
.1924064

10.
.9127777
.6667838
.6701403
.1392767
.3417072
.5856138
.5229985
.2404466
.3707306
.0820488
.0941153
.4297367

-3663.6454851980
.5087403
.0760336
.5464437
.5395281
.0437273

1151988

24.
21.
23.
.6457189
24.
26.
21.
21.
20.
.2425886
26.
26.
27.
21.
21.
.7834678
20.
20.
19.
.8824348
26.
27.
26.
27.
26.
27.
28.
27.
23.
21.
.2496730
.0162544
21.
23.
22.

22

22

22

25

22
25

6539139
7011056
8941390

3903051
3521404
8630709
7855824
5153693

8105123
4910847
2515238
3264335
1674481

2127556
5660511
7404771

1797122
5422965
2968975
8846462
6628020
0615967
2962511
1507726
2260223
4886714

9358389
7987987
3475751

.6554837
.5884193
.0367833
.9691602
.6831377
.9515579
.3998726
.6226578
.0413523
.9833683
.4578786
.2633603
.0505457
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.1139232
.0050066
.1876605
.4695525
.4410951
.6092627
.7814948
.8564064
.0311773
.5426389
.0090269
.1393190
.9787796
.5055528
.6993916
.2370718
.5039986
.6976546
.7462006
.5743892
.6051593
.4050360
.4749912
.1759660
.0725816
.1143903
.2051383
.3460979
.0807661
.2762630
.8939794
.8603398
.5403474
.8289315
.8238127
.8522611
.3633121

APUTUTRARRADRDOOOOUIONONVOONOIVOLLONOINUVIOINOVONO NN

.2357108
.3940005
.2718956
.3166946
.1970446
.6807776
.8111882
.7055305
.9880347
.0900186
.0170059
.7143690
.6093295
.8214834
.1189545
.3998689
.0718572
.8047799
.2254928
.4741713
.7457548
.9637051
.8725178
.1153661
.0489079
.6050097
.8802871
.5964581
.9711497
.2844355
.9637281
.9580430
.9719570
.1965777
.1114324
.1418029
.5000337

Fe-adduct R1=C(CH3)3 R2=N02

50
Energy =
Fe 1
S 3
C 4
C 4
S 2
S 1
C 0
C -0
C 0
N 1
C 1

.9938642
.3813856
.2863612
.3865698
.7909865
.2755739
.0486336

10.
.9426669
.7763571
.8003877
.2070137
.3047475
.5643078
.5201184
.2317324
.3706730
.0536202

-3962.0941018150
.5478716
.2124446
.6216852
.5294434

0869015

24.
21.
23.
22.
24.
26.
21.
21.
20.
22.
26.
26.
27.
21.
21.
.8020866
20.
20.
19.
.9041359
26.
27.
26.
27.
26.
27.
28.
27.
23.
21.
22.
.0451642
.4232825
24.
25.
21.
.4073211

22

25

25
22

22

6920571
6858398
9361672
5680208
2881827
4213896
9530887
8172611
6242432
3195311
8675467
5665997
3394344
2752505
2484293

3354945
6918533
8239920

3333898
6035074
3745889
9495981
6828785
2226006
3795789
1541481
2693009
5247320
3982172

3614996
3455062
4670834

.6397157
.6729528
.1590654
.0660696
.7169420
.9140098
.3129523
.5098883
.9876429
.9589757
.5651547
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.3054241
.1141016
.1124061
.1614214
.1118142
.5768764
.3920163
.6450624
.7240437
.7991631
.2150762
.4831709
.8629890
.1555134
.1767182
.4098574
.5015584
.3703219
.7244841
.9693450
.3789370
.4799017
.7139865
.3889109
.1791000
.0582942
.2190335
.1223203
.2571936
.7925111
.1546448
.0946558
.8299319
.7748456
.0509578
.2220130
.9078673
.0437060
.6949701

AP UVTWADRDOOOOUIONTONINOWOOONOCOOOONOINUVIOINOWOOOOINN

.0963776
.4110746
.2356617
.3738730
.2870782
.4579260
.3769933
.7355860
.8532166
.7992225
.0229412
.1380572
.9836858
.9626136
.5983368
.9159494
.2757525
.4923784
.0785731
.7956837
.3191218
.7994567
.0636943
.2123749
.8769759
.1546511
.8487824
.3415076
.9690088
.6976584
.9834257
.4028131
.9817047
.8724163
.9062877
.7848743
.0200727
.2790305
.6522256

Fe-adduct R1=C(CH3)3 R2=COCH3

56
Energy =
Fe 1
S 3
C 4
C 4
S 3
S 1
C 0
C -0
C 0

.6095010
.1847661
.2259563
.2250289
.3050985
.7308599

10.
8.
9.

10.

11.

11.

12.

12.
8.

-3858.2928049030
.5553333
.0149868
.5280864

0771393
8001204
5372085
5789652
1051126
2868699
5901849
5782733
2571735

23.
23.
24.
21.
23.
.7349024
24.
26.
21.
21.
20.
.1850648
26.
26.
27.
20.
20.
22.
20.
20.
19.
.9103358
26.
27.
26.
27.
26.
27.
28.
27.
23.
21.
.4037251
24.
.6209845
24.
.4491944
.9660014
21.

22

22

25

22
22

25
22

4192471
0625266
5990788
5910515
7921471

4057744
4166129
8443022
5137620
6430011

8386258
5398753
3481714
9984367
8187515
3992615
4087425
8224042
7669711

2608191
5847304
2977168
9058412
7054069
1733697
3782471
2856759
0408540
3122674

9764541
7693491

6755566

.5676589
.4453240
.7519485
.6383299
.4457586
.8659476
.3658269
.6324376
.0332742
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RPUUOOOOOOR

.1008717
.7168877
.0590663
.0318325
.0575260
.0405493
.9732062
.4066442
. 5429985
.7582732
.9374766
.9935450
.2007862
.7034956
.2601536
.2842278
.3270499
.5938732
.7515762
.4967549
.2039576
.6163783
.9115850
.6106966
.6247978
.7577554
.5989804
.6659869
.1636454
.2335365
.6623750
.7859805
.1973368
.4758424
.0595785
.2709385
.1546629
.3015006
.3858331
.3227445
.8473148
.6980239
.5942052
.0441942
.1685809
.8537531
.4685004

APWPAUIRARDRWARWWEADROOOOUINOIOWOWOOAWWOONOINUVIOOINOWOOOINN

.4077474
.0952056
.1211340
.4540341
.2945814
.3932423
.3670569
.1390772
.0963690
.7844620
.9224401
.8293100
.2046760
.1606732
.1542395
.7585170
.7897171
.9394512
.2482564
.5235051
.2859900
.9187040
.6344512
.4861117
.7600979
.0188333
.9651220
.3375633
.1815017
.6913306
.1962606
.8004378
.9635773
.3999123
.0352138
.8254096
.8720400
.8705928
.4893156
.3925312
.0442027
.7020650
.1413292
.6482034
.0954436
.9572196
.5986169

Fe-adduct R1=C(CH3)3 R2=C6H5

66
Energy =

25

22

22

22

25
25

22
25
22

25

-4015.1559027820

.0652527
24.
23.
23.
24.
21.
23.
.2386878
23.
26.
.0465816
21.
20.
22.
26.
26.
27.
21.
21.
.7302123
20.
20.
20.
.4711756
.9209347
27.
26.
27.
26.
27.
28.
27.
23.
21.
.6475256
.4059943
.7619697
26.
.2770449
26.
26.
21.
21.
21.
20.
23.
25.

7761081
5739307
1419308
6980362
6493896
9867479

8686674
3921605

8034633
7298686
5332732
8648593
2229485
4871731
3028733
1285497

2867478
8651571
0098486

1806640
2196069
8692620
9263190
5343659
4500347
3949812
4948006
7896407

0474444

7866413
5165231
5203928
8345168
0921478
7752346
1769708
3135943
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ROOOOORWARANR

RPUUIOOOOOO

OONNNOOR

.5858673
.9800309
.5322010
.6620282
.2560907
.4317851
.5347872
.0382532
.5859230
.9733157
.6620665
.1513127
.0065182
.2754402
.1115193
.1612593
.4453009
.6430211
.3953737
.6230134
.5428034
.0571940
.2570303
.3261218
.6552651
.0211424
.0774870
.0450041
.2618447
.4901496
. 5499290
.3705867
.6272249
.4377529
.2130565
.9077416
.0220987
.7668226
.3517850
.2807392
.7404038
.0787057
.9505332
.4387065
.0508579
.7607630

ANPRPWNNPAPUVUIRWPARNNWRARRAWNNOONONN

.9078107
.3853189
.00643474
.2097703
.9372002
.8691455
.3107732
.5311087
. 2048749
.4209857
.0729426
.8697648
.0297979
.7835527
.3532622
.3898315
.0116720
.4187214
. 5499857
.06927754
. 9226064
.7599936
.7909716
.7322938
.1435504
.3348492
.9047103
.0386740
.8674127
.4669951
.4480349
.2455628
.3513075
.6631247
.9666307
.1131264
.0019752
.4117685
.1282019
.0558269
.8866992
. 5063044
.2971650
.5933342
.2713233
.3566944

.5116726
.6388162
.8915279
.6310391
.3101290
.6399702
.9035120
.1323503
.1570608
.2284339
.9775107
.6961366
. 7834780
.0237977
3172295
.3862494
.0706363
.3347244
.4617235
.8199808
.5516548
.1842333
.1351916
.8342481
.4637367
.8412430
.5059446
.7124875
.4244200
.5536978
.9366867
.2499800
.6466582
.7413778
.0643935
.2676180
.4094587
.1102308
.6457500
.4387553
.0462921
.9147171
.1619916
.3909541
.6261062
.5562892
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Fe-adduct R1=CsHs R>=CH5

48

Energy =

Fe

NONNODNDITIITIITIIT0NZNONONOZOONOU0nUnNNW0n

RPROONUVIUIROOOOORORROORrRRWRAPAWER

.1662596
.9925515
.0073899
.0173723
.7067599
.0263236
.5283333
.0223100
.4599266
.4574548
.4712977
.4199560
.3407875
.0760163
.0457373
.2928513
.5187537
.1825424
.3802604
.9105754

.8583502
.5505316
.9492896
.8220037
.2470837
.2518633
.0955299
.6178424
.2276107
.5242648
.9971265
.1628213
.3482366
.4168207
.4949204
.1081818
.4847342
.4903800
.9238785
.6773470
.1773389
.1521794
.3643870
.3321307
.4479886

10.

LOOANOTOVLOOOoOYOYN VTN WL

.0693591
. 9984986
.8089852
.2385454
.6576365
. 7213058
.4184289
.0443865
. 5209376
.8813862
.3066428
.0778852
.6185141
.3687088
.9091673
.5561794
.0547202
.1567551
.3639118
.9409465

-3779.2414128790

.9450640
.0385653
. 7245466
.4813409
.1292888
.5948669
.8259466
.0424054
.6844854
.3897281
.4505082
.1488050
.8531900
.8024003
.6808571
.6489574
.7463332
.4271187
.6683714
.4715836

1235101 23
.2065483 22
.7617767 23
.5639929 24
.9505197 24
.2338907 21
.1934256 22
.0364487 23
.3209632 23
.4917364 24
.2002316 24
.1045198 25
.2242918 23
.1640053 22
.5298929 22
.9300686 24
.9163636 21
.5980385 23
.4633515 22
.9882055 24
.8823484 26
.9644837 21
.5968086 20
.7075013 21
.5838740 26

.4490180
.3195063
.1292662
.2334742
.8073639
. 7495405
.2259767
.4821714
.7538888
.8050976
.6118849
.6060968
.4126577
.7004401
.9066217
.5679315
.5057665
.8264365
.7342704
.7633966
.0251013
.6983904
.4537033
.7903350
.9891011
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.5040745
.5839174
.8148416
.2144543
.4442411
.4718811
.0513089
.1038377
.0567681
.3824153
.8564056
.1428892
.4181523
.4935795
.0635467
.9996713
.3096688
.4918472
.2983899
.7042745
.9157476
.0135141
.0966979

NHC R1=CH3 R2=H

15

Energy =
0.
0.
0.

-0.

-0.
1.

-0.

.7428360

.2541824

.7090485

.0918958

.3469688

.1748594

.1634463

.9316140

IITIITIITIITIITIITITNNHZNNZN

5606789
7121952
1431932
3953561
1304745
3937595
5348890

NHC R{=CH3 Ry=I

15

Energy =
C

N

C

c -0.
N -0.

0.
0.
0.

5833804
7414232
1679976
3764034
1100541

NOOONOONONOOONOWOONPR~P,,UITA_huihAN

VITUVTOOONNNO0OONNOOYN O

.5151007
.2260042
.4083499
.7971266
.4872904
.2614031
.8877336
.8545643
.9240177
.5563269
.8232860
.5784340
.8736516
.4821290
.9905616
.0839200
.9778449
.7178991
.0368862
.0010199
.6715689
.0161174
.7016566

-304.9268189014
.4809343
.5653887
.3291704
.4517134
.7550441
.8767183
.3142326
.9118642
.2094300
.7786214
.5579158
.6194776
.1919020
.4842592
.7323981

—899.4;65904326
7.
6.
6.
7.

5490908
6512248
4191801
5366501
8369777

26.
.2966581
26.
.7095326
.4766504
23.
21.
27.
28.
28.
29.
27.
26.
28.
.4849797
20.
19.
19.
20.
.7719136
20.
18.
18.

25

25
22

25

22

2598621
6046145

3208907
7437707
4748168
1978598
4437808
3891875
6585590
7782438
9465810

6240174
2912558
3746106
4011777

6937781
4642795
3176325

.1015301
.1106127
.8180513
.5724036
.1647461
.3571540
.8810159
.2878612
.5097549
.2120169
.3146962
.3034135
.0359107
.4973245
.9630083

.0913964
.1133438
.8214587
.5641160
.1457237
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.4335490
.4948350
.7591996
.3053012
.7610720
.0432630
.4019667
.1337080
.1693144
.3977106

NHC R1=CH3 R2=F

15

Energy =

MMIITITIITIITIITNNZNNZN

0.5704014

-1

.7257957
.1532091
.3851114
.1246195
.4064315
.5323315
.7473602
.2687474
.7219555
.0840008
1.3523977
.1714919
.0490922

1753950

NHC R1=CH3 R2=C/

15

Energy =
0.
.7326438
.1597930
.3825422
.1171747
.4202056
.5125145
.7534998
.2868342
.7427066
.0598791
.3789581
.1548608
.1686070
.2255911

IITIITIITITITNNZNNZN

cl
cl

5765544

NHC R{=CH; R,=Br

15

VTUVTOOONNNO0OONNOOYN 0 U OOONNNOOoON

VITUVTOOONNNO0OONNOIYOYN O

.9893976
.4318782
.0299377
.3376954
.8864629
.6945483
.7488473
.3050559
.7655717
.0765615

-503.4833337572
.5004419
.5891944
.3686225
.4909558
.7833484
.8954228
.3363629
.9326235
.2316420
.7941615
.5739275
.6424126
.2100242
.3175881
.5923419

-1224.2529420670
.5265362
.6234751
.3928076
.5106874
.8104580
.9435040
.3854442
.9823464
.2847698
.8387107
.6362349
.7002645
.2577345
.0392746
.3268120

26.
21.
26.
26.
27.
21.
21.
.0484192
26.
.4835426

22
22

3480535
8702824
2531126
4961335
2105668
2735893
3245086

0852629

.1006053
.1188510
.8147848
.5721501
.1539105
.3679430
.8670743
.2897430
.5176992
.2213162
.3057908
.2957400
.0267822
.6438728
.8332269

.0943056
.1141339
.8205176
.5682511
.1502591
.3560418
.8689651
.2712033
.5030854
.2143346
.2869391
.3133707
.0384605
.8685119
.6611201

149



SOOI IIIIINNHZNNZNMNM
>
D
=
Q
<

[veMve)

NHC R1=CH3 R2=CH3

21

Energy =
0.
.7125920
.1456665
.4076129
.1437552
.4013027
.5315710
.1482453
.1797967
.7376712
.2722511
.7297104
.1000618
.3610678
.1536080
.3304834
.3207559
.2096758
.4694132
.0547178
.5257349

IITIITIITIITIITIITITITIITITITNNONNZNNZN

NHC R1=CH3 R2=OH

17

Energy =
C

N

C

c -0.
N -0.

0.5796771

I I I I |1
RORORONREOROOOO

0.
0.
0.

.7368343
.1635370
.3791841
.1144154
.4266310
.5051864
.7563812
.2955046
.7512064
.0514493
.3884950
.1468417
.1679561
.3019156

5509951

5438452
7001124
1316512
4125325
1504674

U OOONNINOOONNOOIN O

PUTUTAUIDROOCONNNOOUIVICONINIOIOYN O

-5452.6113320360
.5369917
.6360884
.4068525
.5244837
.8226756
.9632006
.4054065
.0028002
.3072950
.8584360
.6601176
.7223507
.2774568
.9184474
.2164773

-383.5889228047
.4635579
.5669689
.3159439
.4119647
.7243051
.9115112
.3126968
.3662052
.1661721
.9485150
.2601081
.8282211
.5930752
.6150938
.1999638
.2974335
.3992269
.8572973
.7320552
.0348861
.4759181

-455.4389092724
7.
6.
6.
7.

4497490
5472703
3128737
4145404
7179685

24.
.1143864
24.
23.
23.
26.
21.
26.
26.
27.
21.
21.
.0411251
25.
22.

25

22

0929659

8200073
5671389
1477923
3534423
8686343
2645333
5001706
2134259
2806325
3181148

9634589
5836814

.0911667
.1110829
.8461955
.5955443
.1688595
.3427014
.8929044
.8214733
.7948673
.2444649
.5078276
.2102329
.2941070
.3303233
.0651089
.3590010
.7488370
.0367316
.8387525
.3513788
.6431392

.0850650
.1057727
.8247234
.5790040
.1494031
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NHC R1=CH3 R2=N02

19

Energy =
0.2259133
.2042911
.3788111
.1410510
.2225484
.0504321
.1060371
.1233483
.7535037
.8368281
.5468532
.3254175
.2689548
.0751908
.6898775
.1217702
.6201952
.0079024
.0945241

OOCOOIIITIITINNZZNZNZN

.3867545
.5469541
.7207828
.2532784
.7103022
.0977229
.3373863
.1989914
.1899812
.0740659
.2673987
.3746313

VIR UTUTOOONNIN 000N

NHC R1=CH3 R2=C02CH3

27

Energy =

IITIITIITITITNNHhZNNZN

0.5656834

0.
-0.
-0.
-0.

1.
-0.

1
OCORrRORrH

4725120
1678311
4929051
0384666
0689977
2187729

.5730512
.7988290
.2997728
.2807343
.3460841
.1515376

ONNOONOOOOONOOYN

.8597659
.2837809
.8993277
.1993078
.7495236
.5451316
.5955408
.1526401
.2861406
.4196774
.5171614
.7549104

-714.1583596197
.6410834
.6231853
.8441642
.0503360
.6369461
.5860269
.3015608
.3276108
.6256220
.5813842
.1547882
.3806061
.2437051
.8482598
.6386560
.1551106
.7326633
.2072319
.8082414

-760.8987712268
.3721191
.6244314
.4002069
.3677773
.5698099
.0904664
.0191619
.0335950
.3616522
.2502109
.9971313
.3855198
.0477864

26.
21.
26.
26.
27.
21.
21.
.0234839
.7270176
.9017458
25.
.0401358

22
25
22

22

3479227
8698148
2693118
4931842
2073230
2690798
2999254

3413069

.0948462
.9540264
.6774559
.4398456
.3946723
.1057196
.7279936
.0546804
.8540606
.7013751
.7926270
.8883107
.0436329
.9063556
.0130585
.5534493
.2281975
.8748477
.6152164

.0584579
.2015131
.9975616
.6563302
.1235381
.4505998
.7462759
.2184124
.8268506
.2147772
.4675203
.0525354
.7044202
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IITIIIITIITINOONOONN

NHC R1=CH3 R2=OCH3

23

Energy =

ITIIITINIITINOOIIIIIINNDZNNZN

NHC R{=CH; R,=COCH3;

25

Energy =
C

N

C -0.

.3825895
.2568111
.5687906
.7060648
.3987118
.2526453
.3922258
.7827329
.7007436
.8743822
.0645308
.8788273
.4531525
.3413513

0.5225890

0.
0.

.8200158
.2780439
.3793086
.2197667
.6487540
.7773161
.9905997
.5134070
.0793581
.8761270
.4508573
.4098180
.4765449
.0961323
.5384698
.2484510
.5265950
.5838319
.6048428
.7347469
.4609690
.1984881

3909058
4446300
1264763

whphpbubhphpppdbpbhuiuviuiu

AR ADDODRAPUVITUNTUVIOOCOCONINOCOONOCOOOYN OO

.3233941
.3273271
.8207140
.0816957
.0816230
.7747324
.1369402
.8160281
.2523681
.3696106
.1192756
.0560546
.3561723
.1055655

-534.0673166999
. 7446345
.7344582
.5010120
.7400576
.0942704
.9283257
.7658904
.9683791
.2501777
.7540221
.7639882
.2756300
.7969169
.3421914
.9589364
.0536601
.1059460
.9509744
.8456258
.6163983
.0176105
.6299569
.1854975

-610.3541192644
8.
7.
6.

5867863
6377930
4129976

25
22

27.
21.
20.
23.
.7204204
28.
28.
29.
28.
.9592670
20.
21.

25

19

24.

25

.9857821
.9270420

2419048
7053947
9217198
3478825

2604910
0505642
2000315
2981643

7910858
4202771

.2349356
.1095360
.7235787
.5420355
.2757447
.2868845
.1134885
.2642039
.2722883
.2122915
.1434774
.1860146
.1395841
.4167337
.6930160
.4045188
.8737276
.9301393
.1685069
.5160607
.4288264
.2416066
.7020906

2590214

.2417065
24.

8511994
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OOIITIINIIITNNONIIIIIINNZN

NHC R1=CH3 R2=NH2

IITIIIIIIIIINNZZNZNZN

NHC R{=CH; R,=SH

17

Energ

C
N

y
0.
0.

.5598329
.2380581
.9695644
.4709077
.2671924
.8431304
.2012261
.5407935
.0616520
.0817526
.3322437
.2810427
.4513572
.2868750
.1024324
.5264285
.6972680
.0812806
.0675385
.5063736
.2658954
.1373402

= -415.
0.2641408
.1632054
.3940568
.1887842
.2170510
.0019760
.1138721
.0981298
.8472866
.9308012
.6468960
.5103036
.2595156
.0648494
.6873313
.4985304
.8763951
.7562307
.7873430

-1101.

4960890
6675110

PAOWPAWIAUIULTWDAULITULTIOOLOLONINOOONINO

.6150730
.9239871
.9927757
.5673097
.0438938
.3820860
.8802148
.5785077
.0339893
.5860901
.1827391
.7178264
.9311352
.8900545
.5863813
.1164954
.3619686
.9560260
.4822342
.6642539
.1523859
.3412753

6932205784

.6330108
.6351876
.8718793
.0092584
.6740855
.5573651
.3009251
.4025584
.6474953
.6793503
.1342290
.3937501
.3209698
.8976746
.7712243
.3695498
.8517158
.7937801
.3046209

4402144220

8.
7.

5749600
6177567

23.
23.
26.
21.
26.
26.
27.
21.
21.
.0242458
.6355990
22.
26.
27.
27.
26.
.2680019
23.
21.
.0217305
.0029935
.2321465

22
25

22

22
22
25

24,

25

5462069
2323124
5562933
9407933
4931582
8176952
3328912
7077334
1417483

5882429
9092236
2075955
7206165
7756392

0760092
3698060

.0976632
.9457074
.6450877
.4396519
.4362995
.2011438
. 7320005
.0312812
.8023756
.6171706
.7664979
.8299572
.0887425
.8464975
.9821028
.5567437
.7657759
.1176788
.4971217

1125454

.0942805
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ITITOVLVOLOIITIITIITIIINNHZNN

NHC R1=CH3 R2=COH

19

Energy =
0.2211604
.2048105
.3831075
.0994347
.2379365
.0992195
.1081479
.1663963
.7991578
.8870475
.5549861
.4506031
.3924490
.0896303
.7418942
.1095893
.7186874
.7724854
.7632128

ITIITOOIITIITITINOZNONONNOZN

NHC R1=CH3 R2=C6H5

35

Energy =
0.2019699
.0218516
.6752855
.6459779
.3864241
.2669403
.0691225
.8431435

NZNONNnnznN

I |1
ONRPRORrROOO

.1018114
.4596628
.2019099
.3755143
.6235605
.6407300
.2904117
.7351205
.7146554
.1539597
.3081185
.1598460
.4127028
.5755870
.4352773

-531.

-767.

A PRAUTROOCOCONNOOOONNOO

.3991800
.5601293
.9000465
.8851157
.5172168
.9470744
.2786149
.6674248
.4592755
.0219957
.5645488
.9932960
.4098562
.2418455
.8948133

6782960115

.6455890
.6374098
.8747927
.0524935
.6653436
.5675828
.3153126
.3504129
.6231907
.6459503
.0712892
.4138252
.2817825
.9287592
.5761051
.7833480
.1010439
.0327516
.9064479

2155173325

.0382626
.9571627
.1592243
.3031232
.9908799
.9323566
.6998935
.6347321

24.
23.
23.
26.
21.
26.
26.
27.
21.
21.
21.
.8036345
.6061088
24.
21.

25
22

I I | IR I R | | I |
NHRRRNRRRNRRROROROOO

RORrO

7594935
5098037
1591719
3360149
9112271
3326064
4044128
2028619
7977935
0497747
9514583

9405671
8085149

.0900806
.9369296
.6863576
.5178906
.3976283
.1737459
.7146102
.9992042
.8005381
.6524431
.7727138
.7777146
.9326333
.8602887
.9863049
.1038867
.5094630
.8893085
.2144768

.1966746
.1855886
.9919329
.9154667
-0.
-0.
.6296379
.3450157

1793685
8865845
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IITITITINNHINIITIITIITNNHNOHNONONDNNNIITIIIIIN

NHC R1=C(CH3)3 R,=H

33

Energy =
-0.
.0594396
.6248016
.2670025
.9424371
.9453498
.5025039
.9947179
.3314126
.7540290
.3577259
.1949998
.1808538
.6967892
.9000612
.2726067
.1704801
.3179500
.8521131
.9073619
.9954088

ITIITIITIITIITIITONOONOOONONZNNZN

| | I
RORRORNKE

[
NOR R

.5225596
.5671864
.4341936
.8820620
.0085365
.8149268
.3296571
.8365076
.8473377
.5573429
.5694903
.3842626
.9435385
.6680649
.8374177
.3141507
.5903214
.3812133
.9227527
.8321007
.7972651
.5822108
.6180715
.5355089
.5129757
.6073377
.7748347

1192150

-2

.1051495
.7699828
.8246991
.2383353
.5530810
.1464467
.9180748
.2459940
.8751131
.5546799
.8608433
.4558934
.7565156
.1479666
.5522887
.1604712
.4608814
.1425203
.5513938
.9649268
.4513796
.9463756
.5027700
.3649483
.4536062
.3506842
.3908839

—540.8864395829
1.

8368280
7335266

.9284590
-2.
-1.
.4947483
.9361282
.6327272
.9479157
.3561127
.0196093
.3838407
.8474935
.5080119
.8719172
.2112065
.7685654
.1662519
.0958627
.2619156
.1460872

7889784
5181394

.8802442
.8139270
.7046280
.0710105
.3260856
.3086980
.2731345
.1566640
.3768465
.3058067
.3571132
.9782539
.2385956
.8208362
.8447476
.0210333
.7634046
.2921873
.0831298
.2471295
.0495584
.2339887
.6838562
.5607712
.9913312
.3700810
.5940871

.1760643
.1970270
.9802857
.2107360
.6825210
.3722206
.9366224
.7086550
.0829294
.2784566
.4100067
.2308545
.6602193
.0212817
.9083832
.2147603
.2093184
.4198855
.4757755
.5046693
.2908400
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IITITIITITIIITITITITXIT

.4795118
.7317990
.9271156
.8753660
.0906207
.7386748
.8108282
.4347086
.1171148
.5576370
.6095575
.9111267

NHC R1=C(CH3)3 R2=CH3

39

Energy =
0.1654328
.0164373
.6963686
.7477672
.3594492
.2476399
.0099655
.9449241
.5150269
.0127594
.2701439
.7559626
.3525509
.2133612
.2442450
.5339770
.8698880
.2087148
.1351411
.3222920
.8959724
.8546808
.0319319
.4777569
.7160442
.9929866
.9115932
.0625951
.7166651
.8764061
.3815080
.1646100
.6255609
.1885719
.3593106
.2475077

I I I I I I I I I ITIITIITITITITITITITITNOHOHOHOHOhNOhNOhZNONOnNnnNnaZzZN

.6349688
.1417254
.4499231
.2238393
.9115322
.2520411
.6326758
.1861492
.0737544
.5471946
.7715888
.4865893

~619.5486177373
~0.9830178
-1.8657496
-3.0634843
~4.2492106
~2.9165083
~3.9246259
-1.6405204
~1.5489223
~0.9805959
~0.6570397
~1.8845403
0.3366258
-0.0701370
~2.4143712
~1.7790360
~1.3361529
~2.8011901
2.
0
0
1
0
0
0
-2
-3
-2
-2
-1
-1
-0
0
-1
-5
-4
-4

1621155

.8021939
.1630388
.0239296
.1574844
.1440401
.5884119
.2083082
.4888759
.1800652
.8389109
.2466974
.3849906
.1380948
.0010155
.5566640
.1048606
.0672683
.5655929

| I T T T B | I T 11
WHRRERENWWWARWNNNWRRNOOORRRERO

[
NNRFRPFEREREONDMWWWNREN

.4757425
.3032470
.2052989
.0789169
.7020852
.7429815
.5345172
.6116714
.8761424
.4714096
.6610943
.7325525

.1838388
.2108276
.0113481
.9236117
.1821243
.8413631
.6661728
.3434235
.9124832
.7505403
.1351541
.1305017
.2641881
.2182216
.6955948
.0503108
.1161023
.1992155
.0527903
.2327402
.2896021
.3179734
.1027640
.3347986
.2630306
.2647451
.0341902
.9086861
.7258797
.5036185
.6468395
.8842286
.6104413
.3961746
.8212539
.2647080
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H

-3.
-2.
-1.

1862229
5219915
7624427

-3.
-4,
-4.

NHC R1=C(CH3)3 R2=N02

37

Energy =
0.1472030
.1170890
.5516372
.2534913
.9801947
.9509650
.4911121
.9058867
.4838446
.5511862
.0990369
.3434832
.2235942
.6777920
.2640211
.5058783
.9219138
.4753634
.5228892
.6116691
.6907381
.1254646
.8367819
.2916730
.9592625
.1656220
.7898761
.7783706
.2900223
.8813762
.5951074
.5241222
.1179097
.5062580
.5468792
.5698094
.3215288

O0OCO 0 ZZ I I I IIIIITIIIITIIIIIIITINONNOONONONOZNNZN

NHC R1=C(CH3)3 R2=C5H5

53

Energy =
c -0.
N -0.

1949690
0175545

4888062
7049583
4234289

-950.1159616906
.0362454
.9200882
.1293381
.9648569
.6997621
.4986333
.0368267
.5041350
.0390748
.1268648
.0291248
.1396542
.8902261
.4870727
.8042778
.5292336
.6004053
.2222642
.8717432
.3679148
.3238151
.5333244
.8158672
.2323966
.8054217
.9733716
.4651274
.4724856
.0029844
.2285150
.3141641
.3646161
.9574051
.6577807
.0579120
.9553128
.6943328

—1003.1276819870
1.

0083829
8815277

.2082698
.1204554
.6947516

.2062839
.2075651
.9795019
.1933620
.6646268
.4086863
.9292318
.6507190
.0941995
.2684914
.3721203
.3003763
.7043984
.0232582
.0114584
.1933741
.1884385
.4427301
.4663728
.4656389
.2505796
.4173583
.3730252
.3169602
.1473002
.8517554
.7253400
.5554544
.5500683
.8322681
.3825944
.7286613
.8346226
.3487413
.6815024
.2987421
.8820214

.1946737
.2271878
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I I I I I I I I I I I I I IIIITIIITIIITIINNHINIITITITINNONONONONONONnNnnNnnnNnnNnNnNnzZNnnNnnn

I | [ | L L I | | | O I N e I B I | L L L
WNWOOONNNORRFROOOORRLNORROONRFERAUVTARONWRAROWRRPONRPORNRFROONROO

.6940727
.7279472
.3374524
.2102171
.9971876
.8280235
.4358165
.8909028
.3004813
.5368860
.0799253
.1788926
.1019333
.6470745
.8627496
.6115523
.3306967
.4228913
.8485549
.4570622
.5609686
.9992652
.4823915
.5082731
.0669612
.9288765
.6974369
.2690376
.8596578
.1017774
.2021042
.9095009
.8199959
.5144341
.9967996
.2768069
.8562390
.5169274
.6057107
.6124590
.6802482
.1370754
.6758516
.0592761
.8339198
.0290146
.8864763
.6928542
.1969936
.9820961
.5835418

-2

-2

-1.
-1.
-0.

0.
-1.

NHC R1=C(CH3)3 R2=COH

.1005778
.3155321
.9613519
.9866370
.6766774
.5115074
.0307156
.5506073
.0143300
.1828908
.0036403
.2437821
.8652937
.1241841
.6107808
.8981077
.2403731
.9003680
.0187939
.1301412
.2136119
.0062422
.8043129
.8128366
.0437571
.7807781
.9083317
.4079756
.6805931
.1128200
.0483782
.5941414
.9908878
.4804795
.8571345
.4099909
.6331792
.1135039
.9289315
.3121358
.2620215
.5639605
.0108069
-3.
-1.
.9451251

3310010
9150179

3858606
4917666
0037688
1264144
3909199

.0016276
.8528737
.2050558
.8283007
.6833147
.4141611
.9678234
.8217090
.1420658
.2473677
.3932193
.3263155
.7223504
.4332135
.6285569
.7537435
.8451886
.2897834
.8993660
.9633202
.4846370
.4254980
.3133883
.2185595
.2508813
.3869788
.6338920
.6089289
.3858405
.5871938
.2176353
.9801853
.9806609
.0786661
.0703480
.2029892
.1992752
.3306749
.4486297
.4874940
.2784316
.4267065
.3740863
.4074370
.1459016
.8541242
.7594547
.5706157
.7252499
.9610038
.6868670
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TOIONNMN I I I IIIIITIIIIIIIIIIINOONONOOONONONZNNZN

NHC R1=C(CH3)3 R,=Br

33

Energy =
0.1478688
.1076897
.5780026
.2749605
.0005156
.0130029
.5312826
.0629637
.0939169

NnNNOnNnNNZNnnNnznN

= -767.6365194523

0.1897135
.0668066
.5907089
.2951957
.0247784
.0026268
.5957145
.1306114
.0037201
.1981919
.6832272
.0876561
.1894161
.3722849
.2779590
.0923584
.6228527
.1096047
.5836286
.2677533
.3580930
.9518586
.6156531
.6885535
.8207471
.3207180
.5683234
.8583149
.5430647
.5317690
.4953646
.4897589
.2092051
.4327074
.4623753
.9085256
.2344486

.0275188
.9300929
.1480125
.9999151
.6987658
.6074430
.0393858
.1378493
.7119067
.4428847
.2610612
.6936617
.4933890
.2016823
.7717073
.6394623
.9079506
.5679036
.9623272
.2925909
.0415569
.5489396
.8020559
.6751480
.4023470
.4295106
.7029510
.2325921
.6087089
.6687985
.1721608
.3660556
.9808568
.4952497
.1950755
.7513322
.9821316

-5688.5729465310
.9572705
.8474471
.0391936
.8885207
.6076431
.5028487
.9511331
.8464675
.7656252

(| L | L A A | [ I O I I |
RPONRFRORRFRONAWWWNRERRNRFRPORNWWAWNNRWRERERENOOORO

.2002636
.1951970
.9836298
.2005149
.6477966
.3287394
.8742787
.8465575
.1264486
.8756153
.0492547
.4294785
.6304378
.0271400
.2083703
.1136583
.7772418
.8827449
.9897715
.1214648
.8894461
.9520751
.4720187
.7162020
.1936485
.8936550
.5374161
.4620218
.7165533
.9375533
.8897587
.8174937
.8207919
.3644233
.9197000
.1860201
.9356302

.1873545
.1960123
.9790988
.1934347
.6637852
.3466477
.9092955
.8113884
.1388561
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.9406383
.5343376
.2084027
.2122233
.4288166
.5193281
.0013353
.3337422
.1542924
.2194647
.0944776
.1994771
.7156709
.7604314
.8985618
.8926024
-0.1638067
-0.6409222
0.8583690
-3.4514344
-3.3491180
-3.5440280
Br  -0.5957222
Br  -2.3834819

I I I I
NFNONNRORORRONRO

I T I I I IIIIIIITIITIITIITIITIITITNNHNON

NHC R;=C(CH3)3 R,=Cl

33

Energy =
-0.1418398
0.1075946
-0.5770443
-1.2698591
-0.9923218
1.0084684
-1.5307508
-3.0624127
-1.1058081
-0.9392388
1.5305308
2.2012965
0.2039362
-1.4453941
-1.5349317
-0.0111879
-1.3408836
0.1550755
-1.2055693
2.0909602
2.1940465
0.7108910
2.7599749
1.8864126
2.8809468

IITITIIITIITIITIITIITITITNOHhNOHhNOHhOHhNOHhNOhNZNhNZN

-2

0.4603237
-0.0736570
-2.4715813
-1.5696890
-1.2534476
-2.7758153
-1.8467016

0.9231842

0.4383250

1.0790268

0.0280903

0.

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

1603806

.6555629
.4119964
.5113462
.1935854
.5791755
.8780639
.2712502
.3355690
.2589913
.8298346
.6092530
.2202766

—1460.2%58081000
-1.
-3.
.8786410
-1.5976846
-1.5075803
-0.9580931
-0.8541037
-1.7907517

0.4508136
-0.0761978
-2.4803233
-1.5951657
-1.2884047
-2.
-1

0

0

1

0

0

0
-2
-3
-2

9421098
8350703
0282610

7992690

.8765482
.9039515
.4245757
.0801096
.0396679
.1465322
.6524011
.4041706
.5219323
.2211639

| [ | [ I N I A | 1
ONRFERONPWWWNRENNRERENNWWAWNNN

.0112833
.1513961
.3618479
.6583959
.0516092
.1420323
.1736266
.9282059
.0623272
.1502989
.2145864
.9951047
.1285781
.4137385
.5213753
.1750320
.8641301
.6201875
.4955821
.7033765
.9278175
. 7480466
.0363054
.9556592

.1862157
.1949431
.9785283
.1941728
.6647683
.3520633
.9131099
.8046676
.1356093
.0397317
.1797912
.3567363
.6610158
.0519231
.1236870
.1781254
.9578399
.1022306
.1825349
.2448074

3.0277615

.1657113
.4136201
.4932149
.1799043
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— T ITTITTITTITXT

oNe]

.1675506
.6527593
.8461346
.4596704
.3430104
.5401747
.5809493
.2841018

.6087350
.9075793
.3030281
.3610290
.2509770
.8374340
.4472797
.0779883

NHC R1=C(CH3)3 R2=COOCH3

45

Energy =
0.1276512
0.2681401
-0.3517460
-1.1744945
-0.9976485
1.1540703
-1.6295901
-3.1522477
-1.2334354
-1.0903965
1.8012086
2.2674049
0.2740405
-1.6506132
-1.6041520
-0.1395197
-1.5624107
-0.0017760
-1.3262631
2.4278494
2.
1
2
1
2
-0
-0
0
-3
-3
-3
-0
-2
0
-0
-2
-2
-0
-1
0

IITINOCOOONN I I IIIIIIIIIIIIIIIINONNOONONOONZNNZN

4334166

.0490745
.8241326
.8963816
.9682861
.2331077
.4881576
.8957597
.6110693
.3792654
.6103762
.0859502
.0000639
.7598617
.8762069
.0137934
.7508246
.7502575
.4380340
.2811313

-2

-0

-0.
-1.
.5648213
.0870662
.4833052
.3197437
.0343555
.6137615
.5972185
.0534898
.5841832
.1324190
.1407450
.1905165
.6909575
.6468246
.4526270
.1059691
.2648778
.5414888
.0372805
.2611099
.2531107
.7950844
.3436072
.0640967
.1439739
.4770706
.1229835
.8733686
.7479513
.6902350
.9028412

—996.8830323498
-1.
-3.
.9206119
-1.
-1.
.8725975

9102740
8348049
0552709

5813552
4434431

8029720
5860298

.8538859
.6285593
.5035282
.7026748
. 9299642
.7186233
.9555481
.9018421

.1480437
.0871702
.8892482
.2139480
.6510137
.2421672
.8259085
.6192376
.1303337
.8920044
.9324833
.4444785
.4981524
.9847677
.1741606
.2357269
.7575487
.0188926
.9847921
.0326689
.7885579
.7667059
.5117242
.7949304
.2015929
.7320135
.3530775
.3593802
.4582177
.6946532
.5634484
.6130949
.6426668
.2702876
.7039365
.0290773
.7606125
.3871759
.2361173
.7286342
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IITITNIT

NHC R1=C(CH3)3 R2=F

33
Energy

MMIITIIIIIITIIIIITIIIIITIINONONOONONNZNNZN
|
(@)

NHC R1=C(CH3)3 R2=/

0.

33
Energy
c -0.
N
c -0.
C -1.

-1.
-3.
-4,
-4.
-2.

0342794
5481464
0957852
2402595
9031657

-6.
-5.
-4.
-5.
-5.

5621652
0150268
6912029
2935320
8726347

= -739.4522219328

0.1221343
.1184938
.5743593
.2656571
.9841006
.0099725
.5361131
.0694808
.1095764
.9675932
.5548004
.1759893
.1850173
.4755743
.5161979
.0141439
.3750858
.1271685
.2416547
.1221892
.2149908
.7441513
.7583354
.8227454
.8441947
.1975396
.6656481
.8146388
.4892551
.3620758
.5144116
.5421362
.0790896

-0.8886545
-1.7889564
-2.9680723
-2.8179013
-1.5493166
-1.5161422
-0.9632939
-0.8956633
-1.8493404
0.4466642
-0.0898069
-2.5212845
-1.6524674
-1.4109107
-2.8652660
-1.9135048
0.
0
1
0
0
0
-2
-3
-2
-2
-0
-1
-0
-0
-1
-4
-3

8629079

.4322271
.1011523
.0495091
.0964444
.6494125
.4148193
.5582106
.3301980
.6717550
.9567177
.4062804
.4534036
.2670549
.8907202
.0431887
.7068679

= -1135.3959453570

1554998
1019118
5835031
2842607

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

9762017
8617765
0572404
9046319

[ele] Y

.70880438
.1517966
.0425686
.3475326
.3816877

.1812258
.1917574
.9756738
.1833938
.6618633
.3638001
.9242411
.8092444
.1085531
.1049863
.2483889
.3445134
.6564038
.0470154
.0280055
.1640148
.0374665
.1659690
.2689692
.3204577
.1075937
.2524162
.4188680
.4184861
.1951002
.7945001
.6427240
.5224429
.7231758
.9568906
.6793735
.7818690
.7787386

.1895786
.1988424
.9845945
.1933923
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HH I I I I I I I I IITIITIITIITIITIITITITITNOHNHhNHhNHhNHnhNnhNZ

.0066308
.0120715
.5251003
.0549998
.0890891
.9193338
.5153871
.2213790
.2237874
.4120227
.5268485
.0055203
.3042500
.1756956
.1961322
.0681386
.1839238
.6884352
.7605257
.9295934
.9115402
.1323147
.6419099
.8719336
.4325418
.3371138
.5508538
.6095742
.5170538

-1.6215015
-1.4960231
-0.9449646
-0.8208004
-1.7452418
0.4620046
-0.0617206
-2.4466266
-1.5547406
-1.2146723
-2.7503455
-1.8396592
0.9378883
0.4302859
1.
0
0
0
-2
-3
-2
-2
-0
-1
-0
-0
-1
-4
-4

0754152

.0399935
.1860763
.6582982
.3917912
.4888095
.1483316
.5665882
.8792863
.2303286
.2864384
.2479066
.7983107
.8113915
.3961125

NHC R1=C(CH3)3 R2=COCH3

43

Energy =
-0.
.2427591
.4601388
.2758839
.0573331
.2734383
.8091373
.3040139
.2148182
.6514673
.3110734
.9941566
.5628140
.7419689
.2951144
.1534347
.2145323
.6005331
.0462761

ITIITIITITIITITOOOOOONONZNNZN

1411370

-846.

3022312303

.9035687
.8488745
.0440036
.8675911
.5375643
.5118600
.7871833
.1340293
.1216036
.7214925
.5692829
.7734345
.7964360
.5548862
.1864819
.8397002
.2554680
.0258570
.0096911

.6627277
.3405970
.9049386
.8128409
.1435811
.9884576
.1288910
.3543839
.6598760
.0502747
.1676534
.1724664
.9024838
.0360951
.1226550
.1875018
.9660295
.1072804
.3986782
.5318742
.1553115
.8884396
.6176163
.4857505
.6959332
.9183001
7727229
.1449953
.0213781

.1882736
.1021640
.9341632
.1625651
.5918640
.1479845
.6590322
.5751238
.0374746
.4144294
.5177702
.6380594
.3096513
.8178848
.2813745
.0660357
.1942951
.4517368
.4317526
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RPOONRERENRFRWN

IITIIIITNONONNIIIIIIIIIIITIT
|
o

NHC R1=C(CH3)3 R2=OCH3

41
Energy

IITIITIITIITITITITITITITONONOOONONONONZNNZN

-0.
0.2307285
-0.3077277
-1.0135701
-0.8842554
1.1413062
-1.4209348
-2.9476065
-0.7380459
-1.1058579
1.5310020
2.4125033
0.
-1
-0
0
-1
-0
-1
2
2
0
2
2

.8332103
.0522891
.8330071
.4171375
.3477828
.8196261
.1894373
.0602136
.2929555
.8563814
.6974896
.5195251
.3658375
.1039982
.2295828
.1290937
.7950916
.9817654
.0802239
.7772658
.1863951
.6867802
.2386498
.9685428

= -770.

1086653

4128129

.1095657
.9367374
.3491020
.4989234
.0274127
.5717755
.0515253
.1955197
.6504942
.9286738
.1805250

-1.
-0.

0.
-3.
-3.
.4691267

-2

-1.
.1079334
.5053127
.5285094
.9051154
.1866482
.3347863
.9903870
.2909592
.4128433
.6370708
.4303083
.4782280
.2609456
.5718137
.8869271
.4952750
.2692352

0632770
2958833
3361719
3460128
4376293

4426392

0251475299

.7616589
.7111871
.9648962
.7914102
.4387392
.4189243
.7950874
.9795072
.4327078
.7051580
.0635820
.2794832
.7107892
.9639757
.5107632
.2783275
.1598990
.8879243
.1898995
.3153933
.2645884
.7135977
.0554962
.3510017

ANWWWRRLNO

.6866262
.2822747
.1297391
.8022713
.2253990
.2958494
.7834200
.9417082
.0777750
.3065457
.5750819
.7922844
.7173097
.6940634
.2463479
.0189270
.0890903
.1420426
.5931222
.6184010
.7509018
.7876943
.1875779
.5328301

.1881485
.1144001
.7920455
.3745803
.7144573
.2665441
.9552589
.0202157
.1789318
.9168129
.2289623
.1385728
.5902478
.1013663
.2329118
.1283673
.8381245
.8526451
.0498907
.2977054
.0820641
.2949136
.1945553
.1641086
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IITIIIINMNOOIIIIIITIT

.0983414
.1898390
.5266131
.0457401
.3483267
.4217874
.2284665
.0304056
.6178624
.0695680
.8657201
.7009808
.5713233
.6965640
.3661036
.4987966
.6941470

NHC R1=C(CH3)3 R2=NH2

37

Energy =
0.1293606
.0952762
.6296663
.3313690
.0105265
.9997296
.5374535
.0752331
.0605960
.9971387
.6472869
.1153684
.1730143
.4048994
.4525338
.0377931
.3881052
.0985691
.3113865
.2406463
.3030759
.8911141
.6402877
.7355767
.8478144
.3260980
.5918270
.8287553
.4612971
.4085164
.5125602

I I I I I I IITIITITITITITITITITITNNOONOOHONOhNZNNZN

.0512407
.7778234
.1432976
.4056046
.4179974
.5916327
.0312801
.1075570
.7110156
.6429942
.2682846
.8417367
.1792584
.3528471
.6742276
.4979642
.0848649

-651.6541930033
.8784824
.7863836
.9652503
.8016051
.5111673
.4948972
.8808299
.8315079
.6996083
.5498055
.1190788
.5559385
.4838454
.2234570
.7234455
.7388720
.9924755
.5631763
.1650087
.0849239
.0803689
.6709058
.6252047
.5502621
.2735648
.4465371
.6955611
.2739857
.2954886
.2959047
.8377216

.9664486
.7101601
.6457627
.4353490
.8760880
.1071728
.1498389
.4825154
.1808143
.3255446
.7268029
.73596438
.1436285
.7657166
.6150022
.2613644
.0101386

.1706803
.1780280
.9799445
.1876656
.6544679
.3328577
.9051111
.8463090
.1190427
.0159670
.1315300
.3994645
.6318540
.0485103
.0842602
.1399590
. 9444840
.0409952
.1638190
.2098175
.9922982
.0612284
.4365751
.6694303
.1681297
.7980171
.5845572
.4890283
.7253829
.9458755
.8480063
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IITTITZ2Z

.7082556
.1590909
.4929848
.1404624
.1140410
.7595105

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

NHC R1=C(CH3)3 R2=OH

35

Energy =
0.1411860
0.1096269
-0.5672314
-1.2691770
-0.9804341
0.9962680
-1.5221368
-3.0580518
-1.0819159
-0.9692872
1.5325120
2.1748655
0.1734171
-1.4698965
-1.4515069
0.0146879
-1.3494145
0.
-1
2
2
0
2
1
2
-0
-0
0
-3
-3
-3
-0
-1
-0
-2

ITOOIIIIIIIIIIIIIIIIIITINONOONONOONZNNZN

1266803

.2801877
.1082381
.1826089
.7173068
.7547637
.8313587
.8416343
.2133539
.6736869
.8044812
.4646951
.3637293
.5167363
.4949951
.9965104
.9683811
.9502553

-2

NHC R1=C(CH3)3 R2=SH

35

Energy
-0.

C

0404881
7267453
6487217
6079541
7793776
6658304

—691.4895511586
1.
-3.
.8628924
1.

9094244
8210831
0097869

5729413

-1.5365893
-0.9756050
-0.9076062
-1.8381549
0.4440744
-0.1058272
-2.5278550
-1.6736444
-1.4045855
-2.8679030
-1.8662307
0.8547188
0.4427594
1.0943582
0.
0
0
-2
-3
-2
-2
-0
-1
-0
-0
-1
-4
-3
-4
-3

0347914

.0869449
.6279233
.4181407
.5669347
.3218896
.6919861
.9732372
.4321300
.4013689
.3413672
.9062834
.0970116
.8542827
.8225944
.6978547

-1337.4001517210

1579684

-0.

9213556

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

8873810
8643727
6464250
9306788
5049843
8926530

.1726284
.1765713
.9549344
.2044288
.6775627
.3473756
.9330744
.8385901
.1304827
.0960703
.2330971
.3351906
.6416935
.0631010
.0468503
.1951889
.0431507
.1155029
.2695294
.3106321

3.0991026

.2244241
.4081949
.4135580
.1837411
.7727914
.6294734
.5085392
.7253772
.9478886
.7978472
.7804200
.8312900
.3280494
.6940818

.1645928
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.0837160
.5907202
.2961491
.9994537
.9924819
.4873946
.0248370
.9725607
.9324306
.4957329
.1987462
.2078447
.2648945
.3856038
.1240431
.3018330
.1636766
.2611975
.0517098
.1574987
.6659998
.7465340
.9013375
.8824852
.1677197
.6487737
.8627646
.3772196
.3773246
.4772016
.5699372
.2544900
.3286632
.4457284

-1.8332958
-3.0280999
-2.8708114
-1.5641880
-1.5215537
-0.9224487
-0.8573578
-1.7297219
0.5051944
-0.0788673
-2.4771606
-1.6544704
-1.2254931
-2.7455857
-1.7941337
0.9582012
0.
1
0
0
0
-2
-3
-2
-2
-0
-1
-0
-0
-1
-4
-4
-5
-3

5132506

.1144053
.0696249
.1299927
.6381950
.3623459
.5294229
.2391933
.6725881
.9662658
.3966570
.3331103
.3015887
.8565259
.4638666
.1276854
.1584410
.9047797

(NHC)Ni(CO)3 complex R1=CH3 R,=H

22

Energy =
0.
.7659499
.2345361
.3285758
.1239505
.4589634
.5855043
.7517154
.3563964
.7948308
.0842120
.2626937

ITIITIITITITNNZNNZN

5566346

CONOCONWOWOOOONO YN0

-2153.8438617750
.7362571
.9055600
.6416288
.6629153
.9383572
.2851289
.3660008
.3355253
.6667571
.1626124
.5209059
.6906122

.1681889
.9453375
.2341031
.6852950
.3222639
.9517887
.9374757
.1572078
.0342697
.1892976
.2860366
.6392374
.0890611
.1785680
.1313481
.9662056
.0394235
.1838295
.2566059
.0426243
.1946366
.3405687
.3863185
.1121433
.8077817
.6450544
.4829423
.8370575
.0571697
.9313731
.9650251
.9975316
.0665562
.3749738

.0069889
.0791164
.8670836
.6292761
.1223355
.3024618
.8073697
.2141506
.4410278
.1686340
.3191101
.1928244
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ITOO0OONNN=T

(NHC)Ni(CO)3; complex R;=CH3; R,=OH

24

Energy =

OCOO0ONNN=ITITOOITIIITIITNNZNNZN

OCOh~ONORRK

|
oo

.2928015
.1251608
.6356067
.9235528
.3398902
.0781706
.1609640
.3633583
.8497964
.3005848

0.5991160

.7664903
.1984598
.3544578
.0763260
.4488445
.4864078
.8226665
.2860329
.7548886
.6620597
.3128487
.4034830
.2773609
.9219143
.0519509
.8936214
.1517536
.6451696
.9488487
.3228202
.1006631
.2204135
.3511608

VA UTUITO0O0ONO0ON OO0 NOIOYN 0

.1984772
.6333084
.3391624
.6590107
.5716651
.6896253
.1973567
.8738932
.8922090
.8489710

-2304.3600332990
.7224982
.8910068
.6506904
.6748726
.9456930
.2437156
.3597857
.2655187
.5570036
.1952182
.4628415
.9547624
.9641270
.6853941
.6478314
.8527223
.7381931
.6333315
.4028107
.7050701
.4911273
.7805473
.0597091
.9900595

21.
23.
.2346531
23.
.1421450
24.
.9766766
21.
23.
.6026321

22
25
25

25

(NHC)NI(CO)3 complex R1=C(CH3)3 R>=CgHs

60

Energy =
C 0.6284688
N 0.3250788
C -0.5929736
C -0.7911750
N 0.0094554
C 1.0859598
C 0.3730946

-2852.0503029310

9032439
8180209

9428667
0095768

2441781
0747778

.9432709
.0319548
.8141354
.5687410
.0437631
.2690021
.7101172
.1557853
.4505605
.1187824
.1042512
.2581615
.7467174
.7654103
.8641831
.3793393
.8611347
.8112149
.2640089
.9504177
.1609919
.0281805
.0098163
.3098692

N 00~ O N 00 0o

.6285999
.0722349
.0151042
.8491991
.8078540
.3379663
.7298942

.0315708
.2573930
.1077547
.7616710
.1113922
.5483137
.6341062
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NI ITITITNOINNHDNNN I IIIIIIIIIIIIIIIIINNOOONNnN=NNOONNON

|
WONOOOROORN

.3705957
.5304503
.2032945
.6352303
.6790314
.7591047
.9177638
.1095537
.6542609
.2398875
.7503590
.1991290
.7298303
.8333347
.3934193
.4496593
.9853435
.6749443
.0412510
.2702383
.3794979
.9982804
.9317555
.1756572
.1675946
.7962840
.6532395
.1129425
.6913781
.1770342
.9558808
.4921270
.5830779
.4579886
.0324401
.7028442
.1885516
.0598030
.1633192
.7300785
.9105604
.9837413
.7137099
.6067897
.7793505
.2785495

=

OPRANWOHOPLPWNUIRARRAONOOOOONOOOI0LOLOOOWLWUIUTIOINLOVOOYUT

.1309068
. 9846504
.0904107
.2532483
.4828617
.2921522
.6864921
.3191040
.0918875
.6318176
.4054130
.4063612
.9369320
.9782908
.3462353
.2671437
.3318718
.6966250
.2129199
.6403038
.8114783
.6333082
.1825057
.1497173
.0317070
.3294393
.4835965
.4104401
.3731386
.1804055
.2889022
.1275754
5620555
.0325088
.5438318
.5795691
.9977678
.7363501
.6260148
.7713805
.3475070
.1949378
.7165211
.6873980
.1262459
.3947046

.2812605
.1392590
.5563145
.2738999
.3507904
.7611237
.7299787
.3882077
.4405180
.1089080
.2466338
.8507864
.6286196
.1619894
.1654853
.7064416
.0231636
.8563989
.2540953
. 2944385
.9518591
.5304715
.2247497
.9381576
.1350366
.4505622
.8741731
.4048748
.4843996
.0053088
.3049134
.9972551
.4895111
.7769322
.6935921
.1418917
.5022465
.2010045
. 7347189
.6514378
.1754945
.8456675
.7924357
.6411933
.5032293
.7099645
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IITTITNNI

(NHC)NI(CO)3 complex R1=C(CH3)3 R,=COCH;

50

Energy

IITIIIITIIIIIIIIONNOOONNO-="N0ONONNNONZNNZN

.6505420
.0096976
.0551526
.3685966
.8315735
.6971880
.1014107

Oh~hwphuipbhoo

.07074438
.3585093
.0563467
.4509603
.3111386
.5572120
.9439310

= -2695.1862008350
0.6513715

0.7000170
-0.0069410
-0.4723556
-0.0495655

1.6557841
-0.2578836

2.9933635

1.9729493

1.0303369
-0.1822645

0.8632348
-1.6281236

1.0538899
-0.3708831

2.5878283

1.2431189

3.

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

0

3

3

2

0

1

0

5713193

.3911163
.2094194
.5323497
.5385414
.7821585
.6817424
.4382440
.1535586
.0506487
.7363118
.4229099
.6936876
.8882660
.5771991
.8055742
.2612876

OO NNOOYN 00

CCLOLOLOWOONOOINOCLWOWLOUTUI

.6255383
. 7873646
.6030241
.6718094
.9004864
. 9449070
.2604692
.5118094
. 5660617
.8366231
.9762775
.1694700
.9335019
.6707139
.5735289
.0348960
.5223745
.3362817
.2952522
.3101026
.7517602
.6124656
.1847708
.8617300
.2709814
.2741671
.3199262
.4112013
.8568389
. 5550867
.5154118
.7322694
.1543447
.2983348

.5032275
.4330624
.0430261
.0350211
.6814049
. 7701040
.1697890

.1367238
.2380599
.9973775
.7086325
.1876910
.4200828
.7181510
.9158931
.0231645
.5048851
.8676052
.2036077
.5507715
.1343486
.4836974
.2490816
.7208249
. 7218037
.5707230
.1776543
.1308849
.9969241
.4915113
.1296797
.8777309
.8117007
.9782553
.0792480
.1448351
.7616780
.4962450
.0712359
.2151700
.0738517
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IITIIITIINMNOOIITIIIII

ITTITOOOOONNO=NNO0ONNNON0NZNNzZN

.3442105
.1237784
.7623855
.7375836
.8539100
.8311618
.3784916
.6665302
.1489719
.4529382
.2507361
.9845647
.8777249
.2702505
.3979945
.4796238

ouviINwWwwhoO,OOPROOOOOO WU

.8591829
.1127967
. 7061606
.2744438
.7345223
.1650691
.4084402
.1798061
.3248515
.1483404
.2856890
.8037892
.8296733
.1987821
.5131535
.0826086

(NHC)NI(CO)3 complex R1=C(CH3)3 R>=0CHj;

= -2618.9146779010
0.6566611

.7542368
.0416434
.5466811
.0825198
.7920204
.2389137
.8186485
.5642627
.1022978
.1928331
.6923768
.7052383
.5461431
.9279528
.0463785
.1830829
.9844477
.1234597
.8505425
.4287060
.2803971
.8239323
.0160301
.3721159

COONNOOWOONOCOOY N0

.6738832
.7715363
.6483653
.7895408
.0112275
.7671366
.3998537
.8869297
.4322724
.9009351
.2005141
.5597838
.7683892
.7438901
.4446440
.5932232
.0743875
.1880122
.4723104
.0536074
.0014675
.6492897
.0464570
.6227457
.9224765

.2694199
.5483665
.7740423
.1171276
.3947135
.6484361
.8476406
.9670327
. 8449661
.0815644
.2121953
.3641722
.7899712
.3303543
.9740777
.6846623

.9531761
.9956625
. 7426044
.4823156
. 9868936
.1019151
.5321264
.9115353
.0080529
.4686622
.6588979
.1672471
.2574425
.3009195
.5337843
.7628607
.0365499
.4407673
.0812097
.1861073
.8140076
.6400218
.2006476
.8710141
.4671863
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OROWRWORONWWREROO

I T I I T INNAIITIITITIIITIIITITITITI

.2081119
.4945262
.2077640
.2792804
.6048653
.3889217
.5055995
.8651147
.4544286
.0536040
.9190113
.3472331
.5859561
.7411385
.4530852
.0721557
.5992838
.9851872
.1202826
.8824478
.6496215
.3811134
.7381029

OUVIAARADRRPRPUIRAROOONOAVIONTNINOOOOOOIOYN

.5220830
.3531577
.8724615
.8398558
.7466935
.8838513
.8196469
.9457456
.0409885
.3404274
.5620690
.4250613
. 7461464
.3083870
.4803678
.6015932
.7099530
.1585949
.4784282
.1178148
.8724188
.6028925
.6610629

(NHC)NI(CO)3 complex R1=C(CH3)3 R,=COOCH3;

52
Energy

Z
NnNNnO-=0NnNN0N0N0N0NON0OZNN0ZN
N

= -2845.7262550740

0.5436940
.8755820
.2678709
.3633786
.1733268
.0360618
.6450163
.0698825
.7642326
.5288055
.5172251
.2559572
.1111144
.5053982
.0651520
.8782011
.5073463

CCLONOOANHWOWOOONOOYN

.7406612
.8555920
.6115504
.6826981
.9743813
.0313467
.4153447
.0114630
.6798414
.5170741
.2399944
.5288739
.8655265
.8101837
.5321918
. 5968449
.4054299

.6087327
. 7384809
.9242709
.9166261
.6671123
.0375854
.5208380
.2591458
.6772964
.0280891
.1679524
. 7794435
.0893353
.3746362
.7049561
.7369657
.2392306
.7384711
.1982079
.1804929
. 9445373
.4727805
. 7742348

.0572826
.0644192
.8453573
.6289300
.1446878
.0501284
.7605395
.4777401
.1980845
.4139112
. 7728256
.2140518
.8473152
.2683294
. 7384043
.3960330
.9783510
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NONOOOIIIIIIIIIIIIIIIIIINNOOO

(NHC)NI(CO)3 complex R1=C(CH3)3 R,=COCH;

.7368304
.4435503
.9941874
.3489663
.0070595
.4500288
.2257424
.7555820
.7162395
.2399688
.5012520
.4235123
.9285973
.6757004
.0241200
.3851353
.8320268
.0668604
.1791834
.6753361
.0442475
.3119372
.1667954
.8976914
.0895110
.5438165
.5123855
.2231974
.5693878

44
Energy =

C 0.6116351
N 0.5364047
C -0.4087765
C -0.8709670
N -0.1710935
C 1.5478043
C -0.0826673
C 2.8118667
C 1.99320064
C 0.9331976
C 0.1341712

=
NNN

DU PRARUDDRROOOOAUVIOTNNDOOOLOLOIOINOWOWOUTIULI

(o) e NorNoNo JoNNe NorNo)RaNeo

.1553171
.0275998
.1862168
.6650025
.4929421
.1917108
.7062147
.0445127
.6306083
.4360230
.8273198
.6867413
.0326221
.0262028
.4839616
.6415309
. 7989865
. 2786542
.9234378
.8503343
. 7253997
.2243841
.4582908
. 5369009
.3280618
.8496300
.2417203
.9082284
.8531761

-2616.5246380680
.6987361
.9154089
.9098195
.9834521
.0355128
.9273823
.2290900
.6958427
.4727830
.5539888
.8358758

.8605131
.9530154
.5178721
.1070110
.7813844
.8540182
.5390942
.1857470
.7663624
. 9404881
.7680941
.4898596
.1628903
.3850305
.3257029
.0921030
.8579262
.2211173
.7307207
.7872757
.1755059
.2158604
.7794353
5216156
.4314332
.2174740
.4115777
.0513374
. 9829152

.0348390
.1794085
.0213332
.7095079
.1073005
.3215789
. 5898415
.9192629
.5815018
.5835220
.9663240
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ITOOIIIIIIIIIIIIIIIIIINNOOONNHN=NON

UL [
ONNRERENRENRENORONWWROO

.1435012
.3600020
.9211367
.3844642
.5514066
.6247545
.5743151
.4043418
.1633261
.0784383
. 9404864
.2710256
.4939906
.2456569
.2697750
.7190032
.0468741
.2510699
.5427895
.6242976
.6069122
.6908768
.0731293
.3835544
.2010009
.8005653
.2267327
.0668982
.0596213
.5219426
.6163367
.5051527
.8235597

[
OUVIO RO OANAUVIOINONLOOLOAITNIVOLWOWO O

HEP complex R,=CH3 R,=COH

55

Energy = -6424.
H -2.5375169
Cc -2.8356150
C -4.0534397
H -4.7112113
C -4.4460522
H -5.4049521
C -3.6343924
H -3.9541446
C -2.4093753

.0703821
.8941137
. 7412771
.5826533
.2585056
.4536021
.6456083
.1163041
.2980047
.2505979
.0547495
.0140222
.8898266
.2834814
.9631287
.1695218
.3710069
. 2882383
.5835986
.7611994
.5819352
.5776246
. 9869146
.0121966
.8290860
.4862575
.0539497
.6506241
.1105474
.9942540
.2751864
.6500154
.4632038

8011267490

.2184195
.0609748
.0750646
.1476804
.4782853
.7093526
.1084508
.6327449
.6803313
.2722586
.0999849
.9721824
.4990063
.2638746
.8840062
.1160554
.3657734
.9991106
.7322832
.7642384
.3939836
.3790849
.9628369
.6637242
.9834262
.3257244
.1227964
.6384744
.5408245
. 9215844
.1741113
.1001539
.1277962

.4719844
.7873865
.3767305
.7362750
.7729418
.4365535
.5886554
.8872611
.9989078

.0378475
.0385777
.4952484
.0833494
.2052778
.1896312
.5838186
.5799486
.0464326
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)
OTNIITIIINIITIINNOAIIINIIINNZZN

[velvs]
e ]

TOIONNIIITIIIITONNNONZZN

1o
NOPRAOUVIORNNWRARULAUVUINDNRDNWWONROOO

.0229352
.3669573
.7761023
.3005486
.2939739
.2381103
.4720548
.1452686
.3759984
.3910215
.2509608
.2819166
.0239630
.9336567
.6948392
.3948196
.4341750
.6634185
.8031620
.4759886
.0897384
.0364672
.3707497
.3142524
.3461819
.4302327
.2438429
.0455566
.2884871
.2057737
.5739110
.2943088
.1580519
.3677139
.4252747
.0099581
.7710239
.2380441
.5427030
.3282132
.5148962
.1224299
.2334671
.4419615
.9604687
.1127347

.6061683
.7884563
.1879483
.4370827
.4018358
.8440089
.6872035
.9142107
.5162011
.0966312
.0330200
.2569025
.9358243
.7537846
.9823577
.8513482
.5331075
.1881736
.6543238
.5107599
.9642561
.0275906
.9015770
.9268340
.9587744
.9374627
.0621227
.9999724
.8641292
.9838011
.3813571
.1830484
.8217779
.1630091
.9268486
.7193558
.2553520
.2675479
.6834917
.8269356
.06709438
.3094267
.8169357
.5339360
.5935504
.7381959

HEP complex R;=CH3 R,=C¢Hj5

71

Energy =
H -2.
C -2.

7042101
9886261

-6660.3324449980
-5.
-5.

5409402
9436129

OROWRANWWWNRENN

|
o

| [ | [ | L 1
OFRWNNORFRWNRENRPRPONROROO

.2503714
.5327397
.4883197
.8615411
.9885020
.0510492
.8499340
.9491360
.0041060
.9800767
.9658497
.1985722
.7431948
.5646118
.8061140
.2440093
.5181183
.2773163
.4670011
.6111557
.2655017
.3735409
.3965323
.8455109
.0660867
.8900299
.8193553
.3003793
.3293690
.4259910
.2613707
.3527124
.1249555
.6300584
.7647109
.5066402
.4885051
.5004036
.2986312
.9814209
.3860073
.2519160
.1913135
.1066549
.4232726
.2647903

.0211505
.0494550

175



)
OTNIITIINIITIINNONAIIINIIINNHNZZNONINININ

[velvs]
e ]

NONONODNODNNOIITIIIITINONNZZN

UINOYUVINIOOULINDN W DR WULIARUIND DR WWONR

.2665573
.9864377
.6389889
.6445006
.7481573
.0521025
.4661453
.0975420
.3435212
.7766769
.2258167
.3180664
.3049741
.5542373
.1445494
.1978724
.2488206
.0139613
.0412330
.0303808
.6753157
.4385974
.0360226
.1612761
.9168409
.8145634
.7543500
.3210517
.4084435
.3091984
.2024086
.5112951
.3729461
.6855423
.2809459
.6529373
.3440590
.9407957
.8193982
.3874839
.3251885
.0251030
.3088022
.6086768
.4537132
.3107470
.0751525
.6238187
.6707332
.1534397
.0178977
.9132067
.5765932
.6807441

.7254356
.1489443
.2315326
.0425944
.9705098
.3529506
.1935243
.6868757
.8650043
.0823886
.5585931
.5671546
.0881173
.7844064
.0976503
.7366566
.4162334
.2788866
.4324622
.6579152
.3209688
.4310957
.5467085
.9796925
.7353680
.5130331
.8828484
.4148395
.6996692
.7936639
.9658795
.6461517
.5065622
.8399839
.5217718
.9831430
.7759004
. 5296642
.8341948
.3860516
.5231614
.2035685
.7102072
.4843366
.8625858
.8652075
.6407185
.1023204
.7773798
.0910862
.1076032
.6640238
.2173315
.6530089

OROWRANWWWNRENN

|
o

| I T | T I [ 1o
DRRARWWOONNNWNNNREREONROROO

.5325155
.1139896
.2759590
.1010459
.5042298
.4764411
.0094358
.2716542
.4739822
.4898505
.7756977
.9382014
.0003939
.8355710
.8849686
.8758218
.8771061
.8139396
.0408746
.6990462
.4506012
.6672709
.1316610
.3757885
.2154849
.4579723
.5187780
.1861565
.3404526
.4204760
. 7449680
.0436209
.8846771
.8750138
.4320564
.6563088
.3762517
.6258571
.8451851
.3293419
.8131938
.3096296
.1774026
.0302071
.7373625
.7845272
.8989601
.7954191
.2727722
.1316958
.5727008
.1493850
. 2449540
.6730924
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IITITITITNNHNNIITITITIN

=
NOWOWOONHWOOONUVITANOONO

.9625387
.4802574
.5749403
.3889277
.0287446
.1966026
.4507898
.6743761
.3809024
.1442239
.5533473
.7385993
.2668686
.1009198
.1025972

.2110336
.6389802
.8632723
.8790071
.4775049
.4331753
.8460804
.2202412
.4602547
.5281035
.8237169
.4841586
.4839182
.8197499
.8168248

HEP complex R,=CH3 R,=Br

51

Energy =
2.6416238
.9067491
.1212263
.8094882
.4710978
.4279693
.6192991
.9062684
.3983992
.0542702
.3265766
.8006590
.2102767
.2011252
.1551939
.3978797
.0190520
.2539832
.2807058
.0962099
.1541059
.0847340
.8481994
.6312197
.2952242
.3212668
.6203921
.8873521
.4548694
.0179622
.0606639
.3519566
.2125163

INIITIINIIINNAIIINIIINNZZNONINININNI

-11345.7239381400
.4956898
.8186176
.4394184
.8158910
.8455558
.5334074
.6401693
.9469510
.0196415
.6170491
.7848954
.1697878
.4284517
.3894225
.8513677
.6582271
.8950312
.5343031
.1431337
.0399786
.2782921
.8973870
.6926771
.9027796
.8030687
.4605777
.1312161
.6331985
.4375378
.8932921
.9873930
.8764954
.8942751

NENNNWNWNRROROROOONRKRNW

RPRNOORORO

.0125323
.8719493
.5058786
.5610321
.2987495
.2622602
.9843056
.5409487
.6830584
.3917540
.40894438
.5657044
.0859957
.8271195
.0833641

.0113452
.0051840
.4317188
.0029085
.1329353
.2860255
.6351706
.6388543
.0671235
.2385029
.5258472
.5087956
.8537172
.9774700
.0601460
.8175762
.9359460
.0255189
.0177632
.9884903
.2235349
.7797026

2.6219038

RFOWANWWWNE

.8802374
.2895716
.5867926
.3341580
.4843244
.6872096
.3309998
.4167331
.4291549
.8146979
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[velve g
S 3O

[veMve)
ITIITITITITITINTITITNNNZZN

HEP complex R1=CH3 R,=H

IITITINIITIINNIIINIIINNZZNONINININNI

RPROORORO

RNNWAURAOUVILUINRA DN WWONR

.3804567
.4486243
.2737421
.0958330
.3180806
.2761229
.6219926
.3220905
.2225694
.3369846
.9600163
.5021437
.4583943
.5101271
.6873608
.4493729
.4324022
.3351346

.9065730
.8524241
.0134936
.9379845
.7948102
.8966298
.2743489
.1307110
.7166508
.4587352
.9520938
.1032659
.5732722
.7473070
.3748541
.1769862
.4797109
.9988387

= -6198.0450219130
2.6361040

.9040076
.1155662
.7984547
.4684190
.4225143
.6231289
.9110789
.4061826
.0582001
.3400179
.8077109
.2259710
.2022502
.1510836
.3929201
.0199848
.2794716
.3025803
.1199231
.1908886
.0830780
.8325765
.6026142
.2641154
.3230580
.6488654
.8813044
.4862643
.0462267

.5456520
.8460041
.4460729
.8276834
.8241980
.4961825
.6116989
.8959860
.0129007
.6362823
.7773815
.2007123
.4031469
.3484978
.8004418
.6274205
.8419217
.4963242
.0957850
.9913359
.2514017
.9484722
.7285382
.9113983
.8362692
.5173198
.1832062
.7124883
.4543992
.9643061

| AN Y I K N A N R | 1 | |
NFRFWNNWNWNRROROROOONRKRNW

.1263372
.7758074
.8681526
.2591937
.2994037
.4261829
.2701360
.3108369
.1757577
.5220174
.4615898
.6277707
.5466790
.5173577
.6923224
.6106352
.1882709
.8546896

.0470060
.0345085
.4685089
.0516698
.1619824
.2513383
.6211812
.6311704
.0602007
.2526610
.5330969
.5106817
.8695529
.9783181
.0577687
.8037222
.9432092
.0611307
.0547519
.0294280
.2681927
.7804852

2.6382893

ANWWWNR

.8759087
.3407674
.5992326
.2969434
.5002925
.6379451
.2984726
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[velve g
S 3O

IITITIITIITIITIITITNNHhNNZZN

VIOTRNNWRAUDRARUINDRRARWWONER

.0149504
.3635463
.2332901
.3703612
.4231241
.2646416
.0921611
.3239701
.2823148
.6306170
.3378656
.2348697
.5115931
.5863979
.1518633
.9797779
.6285117
.2862906
.3618500
.2438368
.0120204

.0544614
.8900587
.8807725
.9150136
.8429719
.0299098
.9316128
.8515870
.8312056
.3131214
.2628041
.6729052
.9725991
.7753762
.4575657
.0268614
.2393626
.5292036
. 3468499
.7433350
.0454947

HEP complex R,=CH3 R,=CHj

57

Energy =
2.6425581
.9140259
.1324379
.8172123
.4904116
.4504726
.6422407
.9348857
.4175947
.0659888
.3479103
.8112067
.2380453

NITITIINNONIITIINIIINNHZZNONINININNI

-2
-4
-4
-4
-5
-3
-3
-2
-2
-1
-0
-1
-1.
-2
-0
-1
-2
-3
-2
-2
-0
0
1
0
1
0

2401673

.1977081
.4406379
.0594862
.2788860
.3071090
.1255050
.1698190
.0875124
.8616585
.6360976
.3188381
.3454455
.6024458

-6276.7114175010
.5067562
.8185384
.4335019
.8166810
.8257027
.5105688
.6110635
.9071349
.9961154
.6086285
.7543801
.1646440
.3840617
.3342758
.8008940
.5995364
.8296297
.4919600
.1047178
.9873911
.2427993
.9108828
.7184410
.9333544
.8183063
.5019273
.1583902

| AN Y I K N A N R | 1 | |
NFRFWNNWNWNRROROROOONRKRNW

.3591439
.4176754
.8326149
.0987175
.7900147
.8286657
.2767241
.2558222
.3814189
.2110686
.2491470
.1724958
.5379587
.6268471
.4554234
.3807849
.6537782
.0649302
.7564299
.2144994
.9116124

.0327067
.0247033
.4631834
.0457108
.1624412
.2471760
.6197427
.6249742
.0640345
.2447998
.5379523
.5003751
.8725208
.9860446
.0594979
.8231566
.9501333
.0486454
.0296263
.0177783
.2540793
.7703493

2.6169003

WWN =

.8674576
.2959580
.5801498
.3141053
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)
OTNIITITXIT

[ve o]
e ]

IITIIITIIITINMAOAIITIIIITIINNHNNZZN

OPUVINONUVIORNNWAUDRAUINADRDRWWONER

.8838344
.4328112
.0023857
.0897621
.3670735
.2384316
.3546939
.4814883
.1784282
.0547429
.2801995
.2204946
.5703216
.3065109
.1665364
.4462203
.4283621
.3949354
.6719391
.3831326
.4726970
.3077049
.5234776
.0840030
.0803178
.4780474
.1124718
.0387664
.5158797
.1320495

.6399215
.4692236
.9341074
.0065345
.8598770
.8471429
.9151563
.8785708
.9994527
.9868205
.8930321
.9570262
.4263128
.2319890
.8363953
.1270093
.6421223
.7272768
.3527603
.2977508
.6337637
.0340969
.0182261
.4448061
.7761310
.3528212
.0880519
.0914352
.3870765
.6784761

HEP complex R,=CH3 R,=NH,

55

Energy =
2.6532284
.9517386
.2342070
.9441763
.6239598
.6326335
.7464171
.0635387
.4607261
.0745531
.3492286
.7553466
.2524627
.3472705
.3315071
.5781083
.1839532
.2402478

NIITINNHZZNNINININNI

-6308.8117259440
.4943647
.8945027
.6674935
.0872289
.1700992
.9750482
.9138718
.2934600
.1469890
.6438459
.8282711
.0519913
.5243119
.5338801
.0485049
.7555777
.0668792
.6902034

.4796782
.6641134
.3134296
.3887720
.4101080
.8438259
.1072691
.7707649
.8151682
.2360805
.2265056
.4661397
.1516918
.2549775
.0690849
.6400245
.5745173
.5599781
.6571878
.5016815
.1624811
.8521652
.5167348
.1090817
.0475797
.5647314
.4932140
.1507230
.0544533
.8847280

.0257588
.0572999
.5549296
.1449152
.3022542
.0630405
.4885076
.4575173
.0111356
.2694866
.4842472
.4741856
.7863832
.9498140
.0055342
.8545357
.8970748
.8722573

180



)
OTNIITIIINIITIINNIITI

[ve o]
e ]

IITIITIITIZZIITIIITIITIINOHNONZZN

AAUVINOOUVINNWRARWDRDAUUINDDNWWONR

.2866018
.0746355
.0823691
.0091620
.6794814
.4339555
.0549204
.1704916
.9911808
.7606814
.8190896
.4075669
.5055111
.3062074
.2333862
.4934922
.3917113
.5958421
.2423541
.6766404
.2088470
.9011900
.9595226
.2476531
.1673870
.8379932
.1383740
.4941088
.6872526
.4477584
.2257806
.5895852
.3306558
.5925535
.1572925
.2258476
.5882044

.3550594
.2387770
.3839136
.6238934
.2695463
.3619499
.5120716
.9180162
.6836385
.5017076
.8088617
.3600484
.6591987
.7697198
.9431234
.6618888
.5290863
.8308148
.5970542
.9527285
.0354880
.6163512
.6783478
.6705999
.8901107
.6376342
.0624257
.8844338
.6254578
.7152011
.4696331
.0070099
.2645300
.1719037
.6731365
.8542166
.1173884

HEP complex R,=CH3 R,=NO,

55

Energy =
2.6492781
.9466242
.2332927
.9468365
.6232523
.6350655
.7431550
.0614383
.4529482
.0650964
.3372762

ZONINININNHI

-6607.2663717840
.4905864
.9036405
.6975384
.1201462
.2163148
.0343319
.9597993
.3525239
.1739735
.6497851
.8509091

OROWRANWWWNRERENN

|
o

(I | T I [ 1o
NWOOONWNWNNNREREONROROO

.8619703
.8099570
.0358917
.6706139
.4158029
.6214693
.1089753
.3344510
.1580830
.4484736
.4451534
.1227808
.2875544
.4011178
.7671808
.0292328
.8836424
.8596306
.4235508
.6672838
.4224897
.6025574
.9044991
.2758144
.8709077
.3093461
.2065690
.1698468
.7231916
.7973688
.1143486
.7585690
.3890119
.0072450
.4815486
.1987791
.5885219

.0156485
.0524824
.5542591
.1424023
.3079152
.0549222
.4789888
.4422399
.0180314
.2661758
.4756421
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)
OTNIITIINIIINMNAIIINIIINNZ

[velvs]
e ]

OCOO0OO0CZZITITITITITITNNHNOHNZZN

VIO OYUVINNWAWRDNUINDRDNWWONRE

.7374048
.2451901
.3386727
.3179292
.5614934
.1923030
.2358897
.2811178
.0564164
.0945922
.0214368
.6143941
.3732327
.1604029
.0865649
.0674684
.7439379
.8992129
.4688334
.6419932
.2920814
.2288037
.5136473
.3732512
.6427958
.2722280
.7217001
.2545617
.9522054
.9947340
.2955030
.1438066
.4788184
.0839538
.7577768
.6801454
.2344675
.5419975
.6933960
.4782811
.8857515
.9739888
.9144923
.0263600

.0352313
.5648389
.5857081
.0902290
.8134350
.1294524
.7289883
.3918588
.2975754
.4064336
.5725279
.1824067
.2322350
.4656076
.8061536
.5762814
.4962252
.6367822
.2369964
.5802290
.7618673
.9891475
.6289704
.4819113
.7958252
.5304661
.8528425
.9583851
.4688455
.5226664
.5245515
.8767673
.8160085
.7194315
.0508494
.0830525
.7861136
.4279127
.9137589
.0799740
.5060195
.0750105
.7724106
.3915578

HEP complex R,=CH3 R,=OH

53

Energy =
H -2.
C -2.
C -4,
H -4,

6119328
9238119
2131739
9144281

-6348.

5608491550
-5.
-5.
-5.
-5.

4538766
8727446
6556783
0637654

| L A A A R R B |
NONREFEFRFRWNNNRERR

.4676196
.7700268
.9429203
.9919485
.8629743
.8865889
.8437274
.8584320
.7665718
.9914996
.6564328

2.4010928

OROWANWWWN R

[ [ 1
NNNRFREONROROOO

N NW

.6071987
.0965070
.3195631
.1274682
.4447006
.4108107
.0927735
.2514700
.4013333
. 7469698
.0221229
.8818062
.8692677
.4436550
.6988345
.4104240
.6272752
. 9284987
.2951768
.8700270
.3215485
.0927894
.2458576
.6608291
.6510054
.3474127
. 7889848
.3255829
.3430313
.2009363
.7641824
.7145766

.0099753
.0536262
.5652103
.1539990
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)
OTNIITIIINIITIINNOHAIIINIIINNHNZZNONININ

[velvs]
e ]

ITIITOOIITITIITINOHNNZZN

COOUINNWAWRARMUINADRWWONR

.6205179
.6342655
.7545519
.0857978
.4613259
.0575090
.3547072
.7335055
.2702578
.3791580
.3628467
.6067116
.2313177
.2554966
.3028427
.1004814
.0844367
.0451804
.6999831
.4414954
.0454558
.2045394
.0434836
.7140972
.8643860
.4682118
.5680611
.2987236
.2495815
.4982294
.3760446
.6110691
.2518925
.7095660
.2302389
.9768040
.9747037
.2873873
.1843445
.7209305
.1326010
.6500512
.6250996
.6740036
.0858483
.6585627
.3685089
.1617786
.8925795

.1825547
.9941484
.9420130
.3405895
.1642769
.6360500
.8508344
.0349471
.5607403
.5801437
.0927200
.8030213
.1211832
.7298585
.3985276
.2811966
.4202720
.5830434
.2268673
.3235034
.4786818
.8608337
.6273180
.4566459
.7515942
.2886269
.6055699
.7700979
.9760990
.6573787
.5230928
.8159098
.5723783
.8446664
.0301275
.4401118
.5764421
.5600802
.9606003
.8203337
.9994936
.0324204
.8007207
.5212999
.2177353
.9102722
.0713182
.1849348
.5775894

HEP complex R4=CH3 R,=SH

53

[ T (N O NN RO N [ (|
NEFEFNRFRERWNNNRROROROOO

.3281545
.0262184
.4603765
.4169794
.0249992
.2673375
.4745403
.4596081
.7701968
.9407513
.9855411
.8623246
.8858507
.8369509
.8141658
.7748391
.0005856
.6382560

2.3549089

OROWANWWWN R

|
o

[ [ I | [ [
QWONWNWNNNREREONROROO

.5490241
.0520793
.2603904
.1258372
.4257909
.4046369
.0816152
.2724051
.3928213
.7569887
.0034593
.9331972
.8630321
.4744824
.7243349
.3682870
.6722069
.9544647
.3492735
.8237410
.2405501
.1271949
.1824686
.8072195
.9699367
.0069026
.7605891
.2937074
.1773112
.3540079
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jv)
OTNIITIINIITIINNONDIIINIIINOHOZZONINDININNI

™
_

TITONOnNNZZ0N

|
WUIhUuINDBRRWWONROOORRPROOROROO

= -6994.5532303590

2.6904063
.9789080
.2680190
.9904251
.6491484
.6639157
.7547631
.0646178
.4610286
.0839925
.3328802
.7532992
.2212025
.3699392
.3778884
.6417357
.1800830
.1584578
.2178937
.9897588
.9538276
.0117488
.7825470
.5381882
.1072151
.2839956
.8969382
.7640849
.6990087
.3489056
.3267122
.2894034
.1845424
.5318420
.3762381
. 7234079
.2945144
.6851617
.3147868
.9322985
.8871056
.3196566
.2973502
.3209317
.6569947

.6428682
.9997920
.7812890
.2510215
.2293406
.0427100
.9074523
.2456799
.1295417
.6832388
.7515826
.0650420
.3676767
.3167504
.8807044
.5070701
.7842196
.5687478
.2822328
.0462002
.3079339
.6842059
. 3827449
.5192056
. 5744790
.0701684
.8163402
.5026446
.0361913
. 5134549
.7414768
.7112135
.7405467
.5411771
. 3916644
.7646554
.4236162
.8724018
.7618675
.5221235
.7346263
.4363181
.4797276
. 5298519
.2035291

|
ROROROOONRELENW

.1152194
.1271315
.6392858
.2601543
.3632754
.0107871
.4662301
.4527055
.0178432
.3000878
.5163916
.4792720
.8571621
.9602762
.9896081
.8181858
.9365663
.0011645
.9484580
.9767539
.2153279
.6918163
.4515542
.6655232
.1384298
.3785725
.2013757
.4502823
.4832114
.1564788
.3529834
.3677760
.8706925
.0516124
.9628516
. 7232409
.5373804
. 7516605
.3140641
.6764804
.9637664
.3562279
. 7444447
.1355243
.2656098
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I TUVLWWnIITITXIT

UINOYULINNWW

.9041285
.5538891
.3762163
.1491836
.8493791
.7659505
.3073664
.3064796

HEP complex R4=CH3 R,=F

NIIIITINIIINNONIIINIIINNHZZNONINININNITI

.4688110
. 7767459
.7659583
.5461184
.1404009
.0186710
.4323936
.3876052

= -6396.5977400020

2.6353822
.9049658
.1212533
.8064465
.4766857
.4346370
.6288919
.9194025
.4064686
.0565975
.3366066
.8012179
.2237546
.2155732
.1716503
.4155290
.0291087
.2697014
.2955135
.1128045
.1711278
.0739410
.8401977
.6138324
.2709134
.3261139
.6583362
.8708753
.4934550
.0595036
.0062536
.3578945

.5654017
.8625185
.4683644
.8578883
.8423370
.5186140
.6193949
.9010752
.0140022
.6425060
.7679563
.2001607
.3830312
.3200210
. 7840687
.5893645
.8041632
.4831270
.0898408
.9697676
.2430083
.9495867
. 7284786
.9099117
.8378840
5151719
.1849023
. 7149075
.4579556
. 9658880
.0553015
.8806231

QWPANWWWNRENN

.8961884
.8324480
.9280267
.0281292
.0221709
.4381817
.7382567
.0919403

.0548154
.0419185
.4825343
.0711555
.1755052
.2322422
.6150839
.6250980
.0610851
.2524940
.5428366
.5033759
.8846587
.9855382
.0590860
.8080815
.9542230
.0782505
.0625088
.0512040
.2910228
. 7724505
.6317709
.8727417
.3309934
.5945511
.2870342
.4938459
.6259697
.2869078
.3523095
.4048660
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W W T
ST Q T

ITIITIITIITITITNTTONONZZ0N

RFNNWRAUOUDROUVILUINRADNWWONRO

.2267206
.3714649
.4434229
.2355504
.0921925
.3213206
.2772239
.6234766
.3512221
.2200739
.1005383
.4537211
.5256701
.5749385
.3076130
.8783423
.5708686
.4005992
.3576026

HEP complex R;=CH3 R,=ClI

ITIITINIIINNHDZZONINININNI

.8519243
.9070359
. 8378042
.0133795
.9360495
.8627505
.8380963
.3261193
.2887477
.6903804
.2293527
. 7927945
.9738842
.6577495
.5056254
.0959371
.3206816
.6353024
.2422725

= -7117.3663752980

2.6392304
.9035242
.1128270
.7966073
.4623617
.4148858
.6147821
.8999919
.3992221
.0556470
.3315308
.8064345
.2141727
.1953010
.1487088
.3935167
.0040627
.2626216
.2871082
.1022702
.1714163

.5249553
.8327239
.4353908
.8125558
.8209809
.4943519
.6124359
.9020117
.0100737
.6284127
. 7760045
.1937271
.4016325
.3474819
.8085910
.6186528
.8404324
.4999122
.1030929
.9949829
.2537468

.8571774
.0887310
.7795668
.7925799
.2714176
.2500033
.4040801
.1840442
.2544445
.1430822
.0366401
.3457526
.5536653
.5472612
.4896244
.4514492
.5504460
.1354136
.7945485

.0319952
.0208361
.4487007
.0258910
.1435107
.2745383
.6327278
.6419289
.0659226
.2463399
.5331071
.5115517
.8693590
.9787334
.0635336
.8015370
. 9420484
.0597300
.0530329
.0278125
.2658729
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oxive g v)
SO QT NIIITIINIIINNO
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IITIITIITITTITNOh—=—0NNZZ0N

-0.
.8488925
.6295237
.3002802
.3249150
.6099133
.8914134
.4465381
.0042423
.0739045
.3596092
.2186151
.3706672
.4261181
.2534846
.0943454
.3181304
.2836403
.6299334
.3256329
.2366931
.2764302
.8309390
.5203792
.4714690
.5458366
.7021697
.4571378
.4359750
.3371931

RPROORORrO

1
RNNWRARUODROUVIVINARWWONROOO

0896549

HEP complex R1=CH3 R,=I

.9421480
.7400191
. 9441263
.8431937
.5232034
.1863487
.6833621
.4857652
. 9649463
.0416099
.8864001
.8728717
. 9153464
.8496428
.0214184
.9386835
.8444077
.8430906
.3029477
.2478622
.6763441
.4323505
.8312995
.9939531
.4620759
.5967103
. 2678997
.3105345
.6538513
.0921476

= -6792.5488970260

51

Energy

H -2.6273413
C -2.8981124
C -4.1072196
H -4.7855457
C -4.4641786
H -5.4166758
C -3.6245769
H -3.9166651
C -2.4082949
C -2.0575019

.5092399
.8192217
.4167175
.7883663
.8054135
.4753069
.6054110
.8983349
.0069299
.6218328

OROWANWWWNENN

.7866143
.6442172
.8983545
.3241480
.6111582
.3250103
.4943379
.6775035
.3270456
.3919922
.4220391
.8331380
.1099433
.7832474
.8397915
.2680506
.2656878
.3964334
.2293062
.2556134
.1763939
.3272644
.4007499
.5574128
.4386701
.4751357
.5996220
.4883795
.1726703
.8110488

.0266570
.0179389
.4491016
.0268057
.1468107
.2686423
.6294360
.6357155
.0665512
.2427392
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[ |
RFNNWRAOUODRARNIVIUUINRDNWWONROOO

.3450817
.8096391
.2335321
.2121557
.1621597
.4035883
.0315460
.2889552
.3110785
.1322953
.2018981
.0888772
.8627376
.6412988
.3242091
.3411074
.5970310
.8871727
.4272810
.9975242
.0968212
.3691613
.2409255
.3637249
.4069927
.2583875
.0967408
.3321038
.2803207
.6480940
.3355270
.2458503
.4733910
.1829763
.4848831
.4185966
.5262391
.6433726
.4616602
.4462107
.3480192

.7785605
.1907743
.4043002
.3484012
.8020900
.6263206
.8406777
.4957228
.0928066
.9885711
.2526543
.9399743
. 7486813
. 9636486
.8472055
.5334199
.1891153
.6692537
.5031489
. 9660868
.0356425
.8882029
.8816299
.9139385
.8530915
.0216480
. 9283729
.8263470
.8281202
. 2779602
.2143783
.6510419
.6312584
.8439750
. 9799282
.4156753
.5879719
.2807394
.2751809
.6100869
.0598621

HEP complex R;=CH3 R,=COCH3

6l

. 5354009
.5051089
.8721866
.9798384
.0563242
.8058147
.9455100
.0632118
.0547089
.0330013
.2719299
. 7780844
.6302093
.8853281
.3062668
.5963925
.3223320
.4852540
.6735197
.3215231
.3972776
.4159041
.8379123
.1069859
.8108316
.8492304
.2611595
.2625661
.4122396
.2222946
.2544137
.1591169
.5529934
.5417816
.5798168
.4691802
.4936571
.6250363
.4998988
.1648688
.8065742
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= -6503.4658051510

2.5768389
.8817314
.1355701
.8143866
.5362539
.5218536
.6981277
.0233383
.4394358
.0422776
.3662202
.7557717
.3015276
.3385073
.2951897
.5293547
.2003046
.3487307
.3757923
.2177054
.2248053
.0132872
.8992225
.6535383
.3027952
.4098121
.7829061
.7611240
. 5809450
.2372581
.1295920
.3355812
.3060823
.4275509
.4069307
.4756199
.1288845
.3653854
.2239988
.5810736
.4800556
.1354501
.3129997
.3636003
.8158056

.4768675
.8312404
.5044614
.8910287
.9481201
.6740583
.7313522
.0648348
.0617061
.6172268
.8011722
.1158156
.4738056
.4574031
.9196237
.7235494
.9794731
.5845559
.1958451
.1144558
.3084852
.7881133
. 5609579
.7676495
.06984284
. 2874931
. 9867960
.5306680
. 2898293
.7108990
.8554696
.8291783
.9445742
.7990770
. 7439075
.9538474
.8246846
. 5881022
. 9948575
.2590267
. 5516340
.8754848
.3871394
.2441521
.0328124

.0427515
.0587013
.5407041
.1336376
.2689955
.1080196
.5254647
.5087146
.0112651
.2652583
.5084574
.4785647
.8243803
.9681392
.0172011
.8553858
.9253054
.9354369
.9087793
.8892367
.1190889
.7050751
.4706736
.6991790
.1420054
.4049482
.2492777
.4427911
.5577782
.2113587
.3996202
.3915810
.8103542
.0212722
.9629210
.8339555
.3905717
.4945777
.4001798
.3921883
.6562510
.1756302
.7314310
.9910383
.4676372
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.7957082
.0714795
.8752735
.8195566
.4264748
.1498037
.3649750
.2187721
.0033970
.9821822
.2067022
.5265564
.6900808
.2874097
.7625164
.9591710

.4234461
.5018264
.6429770
4277701
. 2484295
. 1826096
.2522990
.0782799
.4253752
.6434391
.3912849
.9003076
.6518170
.3119294
.0014354
.5993903

HEP complex R4=CH3 R,=COOQOCHj

NNOITIIINIITIINNOZZONINININNOI

= -6654.0127941410

2.5937034
.8922328
.1433913
.8266047
.5360716
.5202385
.6920108
.0111753
.4355377
.0471853
.3586344
.7621214
2777771
.3262347
.2923748
.5314514
.1697848
.3061087
.3396542
.1665357
.1693993
.0020814
.8862556

.5422831
.8790068
. 5449402
.9430139
.9678117
.6894475
.7364245
.0561151
.0724465
.6501712
.8013318
.1524769
.4444194
.4047557
.8839547
.6591415
. 9046403
.5692074
.1982893
.0716317
.3119654
.8447790
.6116875

.6819121
.5773397
.5679538
.6728376
.4794625
.4057491
.5553892
.2032017
.1828274
.3082530
.1031751
.2253323
.5310489
.6720467
.4372406
.1594415

.0861995
.0939987
.5739059
.1734693
.2926126
.0851466
.5100918
.4999405
.0053232
.2923751
.4982065
.5053121
.8281786
.9502874
.9969279
.8156137
. 9164389
.9678107
.9307422
.9353912
.1704944
.7395319
.5305815
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HEP complex R;=CH3 R,=OCH3

59

Energy =

vV PDNOOOCOOAANPPOVIORNNWRAUPAUINDARDRDRWWONROOORROOROR

.6474318
.2905049
. 3880389
.7741337
.7751553
.5743676
.2252981
.1226387
.3351546
.2732076
.4271115
.3992958
.4744364
.1405278
.3674695
.2838008
.6346531
.3808787
.2185102
.4288959
.4889228
.0048708
.8764090
.8106138
.0962801
.4987659
.5552526
.2562997
.4011586
.3843423
.1954511
.9715134
.3214351
.5004169
.4062359
.0323334
.9203721
.0944622
.7631767
.2624724

.8046037
. 7457978
.3512271
.0503714
.6022548
. 3415672
.7876515
.9227674
.8469112
.8963165
.8070377
. 7277807
.9761019
.7898199
.5383222
.8818689
.1054227
.6160198
.6911888
.2536075
.0718804
.9067909
.3086371
.1433048
.5960622
.1574260
.9870433
.9064525
.7708324
.8148994
.2272348
.2201731
5536719
. 5553445
.5503763
.8326309
.6329701
.2793748
.2303639
.0038307

-6427.1842876040

OROWANWWWNRE

I
o

.7622133
.2095788
.4733888
.2650459
.4793816
. 5706002
.2323967
.4007341
.4088705
.8208013
.0263244
.9170656
.7958012
.4269083
.5450577
.3025830
.5159777
.6234936
.3329044
.6174668
.8112331
.3919551
.5904309
4771774
.9073355
.2587095
.2265472
.6013296
.9825995
.1138334
.9341638
.1363087
.2645132
.1367755
.3585453
.1581225
.1824842
.4933816
.8131126
.0141247
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.4749782
.7899982
.0085388
.6496007
.4217887
.3795650
.6313089
.9660474
.4073974
.9987727
.3845965
.7584214
.3414849
.3205902
.2514272
.4793595
.1937597
.4417278
.4479078
.3296782
.3604417
.0195285
.9755310
.7091985
.4301460
.5086107
.7189928
.7435799
.5371642
.1388962
.0289522
.3766096
.3664371
.3190689
.38986438
.1828018
.0116228
.1949707
. 2247355
.5168166
.1632770
.1553330
.5219416
.5162880
.4941468
.7684235

.4594771
.7696341
.3400406
.69020438
.7283109
.3762673
.5561568
.8483262
.9872961
.5997331
.7952950
.1995156
.4468012
.4109751
.8294697
.7179282
.9247337
.5016920
.0609868
.0241550
. 2418545
.9441023
. 7647978
. 9972381
.8597706
.5470413
.1917656
.6568730
.5039975
.9655552
.0400361
.9233106
.9601637
.0025418
.9951481
.0647150
.0669959
.0109009
. 9609052
.4903033
.4858309
.8262714
.0738853
.6330264
.6246455
.2791213

I
OCOROWDRANWWWNENN

11 (I
RFNRRONROROO

.0472620
.0515004
.5233590
.1197011
.2377139
.1464463
.5612088
. 5544404
.0381688
.2538562
.5346626
.4764372
.8626388
.9890930
.0408909
.8558339
.9522456
.9985151
.9730740
.9588798
.1910444
.7138859
.5061367
. 7218362
.2038628
.4426585
.2438369
.4527729
.5795274
.2345950
.3339327
.3815562
.8523455
.0322508
.9753951
.8637292
.3629855
.3201937
.2591779
.3175275
.2326113
.3005701
.3763513
.2413713
.3267729
.3743495
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HEP complex R=C(CH3)3 R,=H

IITIINNHIIINIIINNHZZNNOINININNI

U UVINOOOIINOR~RDNN

.4307420
.0730314
.2128911
.9409513
.4013769
.2136068
.6897962
.1189297
.4821403
.3784713
.5589841
.6927803
.2241048

.4941281
.8181228
.5203576
.4704638
.8466281
.9863561
.9213642
.8881820
. 9851995
.0061654
.5065037
.8997067
.3086663

= -6433.9927073880

2.7183305
.9852350
.2376222
.9486239
.5966265
.5832126
.7153313
.0085443
.4578764
.1019052
.3544743
.8047196
.2514080
.2988313
.2633993
.5013428
.1445378
.2662850
.3040232
.1026147
.1405526
.0882244
.0005822
.7518817
.5671047
.4955733

.3449096
.7320501
.4598221
.8560356
.9486138
.71944438
.7223518
.0923412
.9980587
.5105631
.7174610
.9631451
.4039266
.4009002
.8788163
.6537949
.9318574
.5439238
.1836052
.0839436
.2520978
.5900017
.5514022
.9356873
.6449019
.2712538

I e e e e O I I R I |
WNRERENNRFRPENRERWNWNNRROROROOONRERRN

.5692525
.1011343
.6867581
.1564477
.2204977
.1116015
.1340724
.4963050
.1781587
.4562301
.9941986
.0075426
.3528738

.9724543
.9897118
.4384952
.0029676
.1713832
.2322818
.5842436
.5642861
.0354963
.2364076
.4907309
.4894018
.7962864
.9517152
.0136591
.8407646
.9013802
.9093905
.9081404
.8522643
.0791539
.7356969
.4535332
. 7524995
.0090294
.3944072
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.3903939
.8633488
.1397695
.8332869
.4434491
.3416439
.2432714
.4156436
.3132712
.3475579
.1657436
.4587601
.2962582
.7275446
.5858529
.2466659
.5122061
.0193195
.7973498
.9903577
. 3226402
.2980729
.3004597
.6588876
.7470154
.5293796
.6542456
.5536816
.2449372
.6474872
.2291255
.8146666
.5053292
.1485259
.9183487
.2190692
.7237860
.9306781
.5833556
.4501496
.1575311
.1723622
.2109061

.8105208
.1045999
.3855933
.4751666
.4891208
.7017832
.8434979
.7009885
.6166562
.6893445
.7632702
.4903070
.8840215
.0420331
. 7123040
.6685544
.4035900
.3920675
.3799448
.9776290
.6068044
.3668460
.4337831
. 5800419
.8702539
.4190913
. 7531592
.6003409
.1434961
. 5288294
.8966010
.6613137
.2807093
.6559112
.9162382
. 3909446
.4364507
.0528729
.8001644
.40107438
.9257977
.6439969
.8971561

OROWANWW

ONWNREREWNNRFRWRE

.5183124
.3447089
.9627759
.4670355
.7400256
.4326348
.7666940
.0992102
.9674346
.1788378
.3428920
.4806026
.4367494
.3907928
.6977540
.1981367
.8531759
.1649670
.8011323
.0178226
.7095976
.3734306
.2759158
.1566743
.5166905
.8461758
.5677971
.3003228
.0866987
. 2445955
.7193207
.6880564
.3433931
.0565703
.7900264
.7034722
.5782605
.8424014
.4303725
.2249065
.1492658
.1681585
.2295097
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= -6843.1907857360

2.6393139
.9184327
.1900924
.9038469
.5651709
.5661447
.6824704
.9873163
.4069799
.0335838
.2979392
.7182169
.2222251
.2921729
.2579766
.4935200
.1585281
.2389970
.2771296
.0841592
.1023865
.0092594
.0304981
.8095479
.5427758
.5004380
.5745783
.7774952
.3377124
.0275810
.2129505
. 2649004
.2174618
.5067067
.2939296
.4897659
.2025149
.2728483
.2422466
.2613044
.6008109
.8765479

.4207243
.8062507
.5635708
.9857599
.0471137
.8390918
.7887117
.1515412
.0397535
.5537269
.7298762
.9720823
.4215164
.4221205
.9005186
.6737284
.9556739
.5621826
.2045105
.1114499
.2624833
. 5838042
.4794160
.8163737
.6037013
.1651080
.7895378
.1561331
.3085106
.4485370
.5180313
.6873489
.8676806
.6261658
.4704027
.6679329
.8383321
.8221907
.1076046
. 7388503
. 7867640
.2635703

.0024043
.0226230
.5040162
.0916450
.2392191
.1391752
. 5454627
.5243923
.0267235
.2397344
. 5144879
.4585807
.8202928
.9774655
.0196940
.8849513
.9287355
. 9084964
.8999540
.8473386
.0736189
.6948002
.4124749
.7173108
.9626964
.3552982
.4397946
.3312961
.8497565
.3814350
.6718395
.3830877
.8081459
.0178491
-1.
.0248901
.3469679
.3083809
.5465027
.9644526
.6963405
.1588869

0091792
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.5729800
.0956923
.8435634
.1285037
.5374270
.4241112
.2530301
.7534267
.6117645
.3867148
.1490606
.5696555
.5563875
.9720022
.3862670
.7810301
.6100791
.4052290
.0443994
.2099915
.7629766
.0222248
.6494200
.4928369
.2963733
.4231603
.9861299
.4209376
.5569901
.6776282
.1157618

.3499051
.3350432
.0600969
.8962887
.4319107
.3283681
.5140321
.4235704
.0766675
.5769931
.1703386
5228281
.0251352
.3235578
.8017651
.7565255
.3899129
.3773867
.7991719
.0867423
.1034849
.5089229
.0452971
.2796038
.5791731
.1055478
.9417217
. 7119095
. 5859546
.6892987
.7023926

HEP complex R,=C(CH3)3 R,=CH3

75

Energy = -6512.
H -2.5248841
C -2.8440486
C -4.1276067
H -4.8108659
C -4.5511969
H -5.5586312
C -3.7068087
H -4.0482115
C -2.4198144

6346281130

.3051085
.7537211
.5207295
.8889037
.0802732
.8752004
.8916858
.3122187
.1323779

TR TR T N T TN T N (O S B
ONWAWWIARNRFWNWWRNNR

ORrRFRRFRORNNRPWNWEN

ONREFREN

.8376064
.0752612
.9881181
.7113010
.7380222
.1222303
.6285801
.6034971
.8528090
.4008524
.7307685
.6837239
.6710427
.1233227
.1735459
.4476422
.8650947
.6388458
.5740426
.1195364
.7989274
.9217063
.1724767
.4596997
.8447468
.4160047
.8555964
.8058195
.3110542
.7823343
.4460862

.9266615
.9867058
.4923278
.0603742
.2754747
-0.
-0.
.4260240
.0116270

0875544
4827910
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.9967833
.3371435
.6796162
.3297780
.4127798
.3689979
.5971961
.3160878
.3792986
.4073279
.2752738
.2238262
.0738062
.1413520
.8743936
.6830324
.6607137
.5809023
.6881635
.2881697
.0802352
.2498823
.2634287
.3407119
.5258739
.2362600
.5998772
.2844276
.4112173
.2436853
.3336739
.7049972
.8626724
.6405300
.8887979
.6095930
.1451205
.0118706
.0739746
.6927162
.2320422
.5074553
.9801581
.8132616
.8175714
.2429189

.5674192
.8687734
.9867913
.6741498
.7803354
.2425502
.0438617
.3971933
. 7879285
.4023020
.4201655
.4174617
. 5856880
.5367394
.9102997
.6365131
.2495076
.7983063
.1026168
.3934287
.4566159
.4601874
.7715930
.1518366
.6751318
.5253426
.7586189
.8183229
.7935630
.1263767
.7689041
.8275767
.3459431
.0688169
.0846183
.3062214
.1731928
. 9713349
.8814372
.2579559
.4277969
. 7878564
.8028608
.4668481
.8163281
.0071059

| O A O R | (| (I o1
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.2290601
.4650893
.4276629
.7041343
.9435984
.0052317
.9365047
.8478529
.6542488
.6372258
.5467516
. 7680554
.6431955
.3240690
.5994708
.8920666
.2496441
.4214064
.27060438
.8327154
.3391394
.7000462
.3824014
.6829338
.0132305
.1262698
.0136434
.3871553
.3528367
.5523621
.9467927
.6931721
.2409431
.6209669
.0412394
.7688017
.8682777
.0215852
.6474955
.8023360
.0841145
.6108492
.5757396
.8225315
.3810000
.7720368
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.9060507
.6388488
.7803569
.0588175
.4850655
.4524145
.3889376
.9778065
.4357808
.9259678
.2141739
.5682454
.6522298
.3742856
.7480331
.0352445
.3970945
.8622966
.7070009
.9136625

.3297696
.7050775
.4829132
.7065233
.0316015
. 3728986
.3182477
.8548261
.9658614
.0876059
.34686019
.8472129
.0876219
.3993408
.5349818
. 7713949
.9828032
.1454857
.0355418
.7308935

HEP complex R,=C(CH3)3 R,=OH

IITINIITITNNOZZONINININNI

= -6584.4951749000

2.4558865
.7872670
.0552648
.7137335
.4943261
.4890849
.6806589
.0333168
.4089696
.9706867
.3558943
.6751440
.3901025
.4327929
.3672360
.5907266
.3577988
.4909607
.5002208
.4138591

.0784193
.5234051
.2386877
.5706628
.7919019
.5465399
.6467874
.0620094
.9382443
.3810167
.7257478
.8564548
.5618510
.7002462
.1277979
.9947388
.3453486
.6233044
.1911753
.2844169

.8161619
.7222149
.0845247
.1083986
.3880100
. 7518072
.5370555
.5933470
.2124127
.9076312
.9029442
.9077988
.1869922
.6127800
.0540365
.8763280
.4146623
.7622822
.1206736
.8545082

.8612343
.9237190
.4166116
.9724293
.2022169
.1705715
.5414614
.4828924
.0345719
.1804559
.4962701
.3936921
. 7142351
. 9779497
.0589117
.9896387
.8643626
.6347605
.6311658
.5089419
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-2.
.0618107
.2064079
.9365742
.8220064
.7127585
.4500428
.6883495
.1333538
.9364107
.4381404
.2825143
.4274303
.4939866
.3506045
.5020643
.2371846
.3997786
.1630928
.3248198
.7552175
.8201610
.5001857
.0361962
.8981326
.9601424
.8538656
.0852801
.7276632
.2200350
.9784680
.2079067
.3876000
.3413271
.6170532
.6679628
. 7884968
.2716222
.3822399
.2160350
.8687553
.3228877
.8102369
.1137467
.4870769
.5094942

ORrROORORrRrO
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3642703

.2350045
.5220376
. 5407044
.9423519
.6014971
.3111849
.7818877
.9979665
.4194010
.4936553
.3836777
.6655123
.0882184
.6155740
.4868530
.7172892
.7644128
.6861313
.1223421
.6447055
. 7164885
.2955811
.4365431
.3313412
.2611345
.0111934
.9206818
.3847627
.8597698
.8799260
. 7129527
.8345750
. 8349868
.8976073
.1332788
.4449816
. 5442408
.1621611
.4036551
.5518624
.9915445
. 2730489
.3467176
.7705258
. 9366923
.2832668

OQOWANWWWRERRENNO

.7319316
.6393361
.3808614
.6687682
.9597945
.3296085
.4128447
.2476504
.8409307
.3556031
.6481354
.3567968
.6785072
.0229254
.0381994
.8941631
.3860041
.4137728
.5668160
.0375583
.7842871
.1746514
.8673821
.0035513
.0172441
.8793129
.8499966
.0969908
.8050486
.7798180
.0153326
.6500877
.8409149
.7874654
.7700393
.1119898
.0516534
.3980756
.0684031
.8443853
.7634754
.0443322
.8961586
.9771653
.0818887
.2728584
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6.
4.
5.
5.
6.

2665470
6126298
6599389
1489884
5730762

-8.
-12.
-12.
-13.

6252958
7580735
0767007
3305925

-11.7367846

HEP complex R,=C(CH3)3 R,=SH

W U

S OITINIIIINIIINNDIIINIIIOONZZONIOININNOI
|
N

= -7230.4804726210

2.5540874
.8652583
.1524782
.8459167
.5678888
.5794058
.7108522
.0461009
.4201025
.0055323
.3275082
.6829408
.3061691
.4016844
.3674006
.5995149
.2917759
.3368038
.3712883
.2162001
.1772223
.0669060
.1438136
.8875542
.6969867
.6491160
.5611338
.6946481
.2675082
.0580685
.2752870
.2590326
.3088533
.5260205
.2783094

.3678885
.7627606
.5216242
.9365893
.0148396
.8066619
.7654167
.1362585
.0142871
.5166975
.7070495
.9294030
.4329827
.4651698
.9421109
.7164243
.0238333
. 5648945
.1977601
.1414698
.2427915
.5834828
.5311801
.8864136
.6160481
.2747650
.8305810
.1193750
.4051152
.5302181
.4979219
.6502835
.8933275
.5417615
.3657838

1o
ROROWRANWWWRRENN

.8124080
.7643602
.9287320
.1813566
.8711816

.0272473
.0609775
.5804301
.1850426
.3322411
.0172617
.4728588
.4388044
.0075447
.2567440
.5105295
.4329123
.7980622
.9796177
.0119809
.9253563
.9194911
.8215041
. 7899490
. 7488932
.9724778
.6676127
.3971176
.6742839
.9850876
.3393333
.3984664
.3094217
.7885074
.3317752
.6451176
.3465100
.8024114
.0656212
.0710630
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r 0.5000428 -10.6560787 0.8538658
C 3.2608668 -9.7344679 -0.4359556
N 3.3463284 -10.7040456 -1.4276091
N 4.1125469 -10.1516682 0.5500817
C 4.1156499 -11.7729199 -0.9857444
C 2.7545389 -10.6317105 -2.8227683
C 4.6046869 -11.4384586 0.2576991
C 4.6006663 -9.3320575 1.7268713
C 6.1421881  -9.2774937 1.6767536
C 4.0883766 -9.9563045 3.0361772
C 4.1092506 -7.8916600 1.6231038
C 3.8545865 -10.9630788 -3.8528816
C 2.2893408 -9.2139539 -3.1398692
C 1.5739450 -11.6119294 -2.9098401
H 1.1313966 -11.5623346 -3.9147501
H 0.8089581 -11.3534699 -2.1653961
H 1.8844015 -12.6497224 -2.7281678
H 3.4438708 -10.7935410 -4.8573861
H 4.2078562 -11.9991042 -3.8138976
H 4.7181097 -10.2962371 -3.7215424
H 1.9137078 -9.2035223 -4.1723521
H 3.1008614 -8.4810470 -3.0529189
H 1.4864802 -8.8817363 -2.4724176
H 4.4227426  -7.4097013 0.6891005
H 4.5284332 -7.3303644 2.4700096
H 3.0151349 -7.8232213 1.6747416
H 4.5366226 -10.9391621 3.2242517
H 2.9965927 -10.0687560 3.0036412
H 4.3505736  -9.2998241 3.8773937
H 6.4784434 -8.8672701 0.7144547
H 6.6123196 -10.2539735 1.8342157
H 6.4930604 -8.6058556 2.4721616
S 4.3320783 -13.3250503  -1.7835800
S 5.5662696 -12.5114728 1.2565663
H 5.0318340 -13.7962783 -0.7083240
H 4.54061238 -13.1092785 1.9338572
HEP Complex R1=C(CH3)3 R2=C6H5
89

Energy = -6896.2529219860

H -2.5168515 -5.3032844 2.9175201
C -2.8387321 -5.7557056 1.9802749
C -4.1192268 -5.5147961 1.4818099
H -4.7977048 -4.8721979 2.0435504
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.5456393
.5511031
.7063838
.0498881
.4216225
.9971911
.3418107
.6844097
.3300148
.4123208
.3694068
.5980887
.3126631
.3791308
.4073999
.2709080
.2278020
.0672532
.1181486
.8632722
.6469221
.6254429
.5945742
.7001325
.3102428
.0905724
.2251231
.2705680
.3399638
.5182888
.2023787
.6064355
.2807435
.4332526
.2520548
.4128959
.7068323
.9277088
.7538839
.9062025
.6029218
.1339041
.9966193
.0748970
.6559699
.2751952

-6.
.8695979
-6.
-7.
6.1487080
.8929809
.0108257
.6920762
.7910762
.2547013
.0531938
.4025394
.8067309
.4214472
.4348331
.4405590
.6079184
.5407820
.9029207
.6500621
.2416291
.8169257
.1405934
.3979742
.4717697
.4929660
.7997923
.1689560
.7021219
.5371963
.7901940
. 8336947
. 7844853
.1221151
. 7192457
.8122450
.3029852
.0123294
.0907556
.2937375
.1752471
.9524711
.8690941
. 2942944
.3994024

-5

-7

0797571

9021631
3263496

5815177

0.
-0.
.4837666
.4245867
.0134459
.2294793
.4585368
.4346999
. 7019937
.9365038
.9967119
.9235210
.8441148
.6612779
.6470922
.5561529
. 7774806
.6509889
.3362457
.6183222
.8984389
.2647659
.4209016
.2837809
.8288150
.3391398
.6980795
.3920699
.6825838
.0028264
.1059187
.0296580
.3795693
.3661798
.5535406
.9927993
.7031563
.2052908
.6375880
.9991980
.7761863
.9062186
.0269905
.6312726
.8179480
.0954580

QWANWWWERENN

2684176
0971730
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C 1.4839661 -11.7372943 -2.6024258
H 0.9072942 -11.6801649 -3.5369247
H 0.8405194 -11.4418579 -1.7629003
H 1.7823168 -12.7834358 -2.4562332
H 3.1570897 -11.1129885 -4.7797768
H 3.8891065 -12.3604971 -3.7645207
H 4.5943732 -10.7230109  -3.8159531
H 1.8412199  -9.4399392 -4.1042789
H 3.1199586  -8.6989826  -3.1034541
H 1.5249974  -8.9859204  -2.4138841
H 4.4493278  -7.3790105 0.7238488
H 4.4018439  -7.2923075 2.5078993
H 2.9788170  -7.8339517 1.5888168
H 4.4787781 -10.9119858 3.2506636
H 2.9208504 -10.1261242 2.8900121
H 4.1425269  -9.2928159 3.8937460
H 6.5782468 -8.8035901 0.9720522
H 6.6213487 -10.1134545 2.1839065
H 6.3508360 -8.4421324 2.6947168
C 3.9047231 -14.1213032 -1.4832940
C 5.9698501 -13.1877262 -2.3185428
C 4.2477182 -15.3619043 -2.0255605
H 2.9786123 -14.0099613 -0.9180060
C 5.4505397 -15.5182060 -2.7184657
H 3.5760960 -16.2118877 -1.8955470
C 6.3145483 -14.4285790 -2.8563540
H 5.7182433 -16.4875060 -3.1412873
H 7.2613104 -14.5442218 -3.3862670
H 6.6408422 -12.3362163 -2.4388278
C 5.4593611 -12.9538378 2.0134634
C 7.2740775 -12.0864930 0.6779181
C 6.3598514 -13.7653494 2.7075666
C 8.1739156 -12.8985467 1.3694603
C 7.7199300 -13.7366262 2.3914132
H 4.3943132 -13.0000467 2.2440256
H 8.4225689 -14.3717242 2.9328237
H 5.9934635 -14.4306035 3.4909324
H 9.2329692 -12.8776708 1.1082323
H 7.6321108 -11.4276803 -0.1143059

HEP complex R,=C(CH3)3 R>=F

69
Energy =
H -2.6037962

-6632.5360464770
-5.2002435 2.9076439
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.9004082
.1613315
.8493681
.5569802
.5478800
.7054245
.0250836
.4401180
.0456182
.3574268
.7448737
.3320578
.3822930
.3351812
.5661326
.2662765
.3933782
.4173881
.2811957
.2593765
.0389907
.1305131
.8737947
.7776114
.6129776
.3052897
.7957426
.0025531
.7585457
. 5975443
.3113680
.3484396
.4720948
.3207178
.5051071
.2110132
.3760668
.1646338
.3295917
.6595818
.8173055
.5309269
.0596438
.0509327
.8824735
.6482928

.6178635
.3444680
.7117582
.8657524
.6310580
.6761404
.0676017
.9554100
.4308260
.7023132
.8845121
.4819222
.5648233
.0232033
.8303006
.1660509
.5858283
.1895428
.1989147
.2368696
.5635741
.6045565
.0234335
.6600194
.3821190
.8287936
.0240297
.4746624
.5459673
.4207582
.6514567
.9700630
. 5823742
.4390306
.6808796
. 7187450
.6213532
.0675835
. 5607082
.6741558
.2167976
3951625
.1870031
.2995971
.0215812
.1091988

.9463219
.4164868
.9776806
.1733605
.2161754
.5773950
. 5404880
.0484424
.1959418
.5094166
.4273040
.7647817
.9890060
.0652256
.9515886
.9014418
.7579816
.7485866
.6627625
.8839231
.6944888
.4677163
.7799466
.0316167
.43033438
.4803384
.2802356
.9356128
.4409603
.6827152
.3763677
.7341731
.0090323
.9733404
.9576086
.3809383
.4201732
.5575183
.0635472
.7595955
.1471727
.8648708
.9014195
.0125743
.9592172
.8639762
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MMIITIIIIIIIIIIIIIIIIINDN
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.1674968
.5001807
.9558812
.8084862
.8687952
.1680738
.9057556
.5711821
.6550717
.9973079
.4713717
.1990963
.1725972
.7869906
.5498301
.9669178
.2761800
.3897575
.6259928
.3045458
.6634759
.7428295

.2803674
.6738320
. 7181500
.3770965
.6839070
.9177910
.1713350
. 5140519
.3500877
.5674586
.8677029
.3586149
.5725202
.0881676
.2769678
.4615634
.8181998
.6100129
.1219897
.6036541
.6310615
.8652922

HEP complex R,=C(CH3)3 R,=NH,

I ITIITINNHhZZNNOINININNI

= -6544.7411481060

2.5728350
.8822388
.1728497
.8712793
.5849244
.5984630
.7215460
.0537992
.4281170
.0162287
.3291247
.6891906
.2993585
.3973997
.3656505
.5985347
.2820747

.4368653
.8262544
.5935029
.0210434
.0787157
.8760084
.8135454
.1768281
.0553088
.5645358
.7312989
.9642797
.4409586
.4591607
.9403584
.7077758
.0048512

ORNRFRPEFRWNNRERENR

|
RORPROROOONRERLNW

.1384769
.6422417
.5963840
.8426489
.4145452
.8327844
.8249969
.8278942
.1078991
.2270837
.4005971
.1443536
.9196067
.9251030
.9986100
.9424968
.9743829
.0264683
.9464177
.7992182
.7850083
.8579053

.0476490
.0784943
.6022740
.2132663
.3499541
.0031071
.4631796
.4330927
.0134851
.2665795
.5124693
.4356228
.8082125
.9779895
.0059757
.9116754
.9248891
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.3208936
.3587766
.1926871
.1578152
.0630690
.1267560
.8664550
.6657368
.6392883
.5761885
.6990019
.2784542
.0838109
.2519236
.2576986
.2984130
.5413846
.2740237
.6044714
.2990805
.3847593
.1809066
.1730293
.8001150
.6900218
.6441831
.1845624
.1550389
.1097188
.9128928
.2892273
.6386650
.1422246
.9071385
.9688978
.4837469
.3498479
.7186665
.9320741
.0737595
.4652925
.4180888
.4994215
.0130346
.6343429
.0665049

.5806845
.2231332
.1446235
.2673969
.6193161
. 5539157
.8967165
.6407076
. 2988889
.8666070
.1672182
.4325301
.5676866
.5415103
.6704876
.8936017
. 5394595
.3609258
.6799970
.6834878
.6718141
.0685540
. 7214909
.6347664
.3533292
.2676702
.1746969
.9524863
.8408303
.9475160
.2357661
.6405634
. 5405817
.4542379
.6868054
.8716682
. 9436402
.2039821
. 2409710
.4761962
.9297269
3223157
.2913931
.8106972
. 9285007
.0947609

[ I
OFROROWANWWWRRENN

-2

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

.8491713
.8164105
. 7834926
.0078314
.6687978
.3965509
.6636610
.9958756
.3352359
.3868396
.3188379
. 7642893
.3149016
.6412095
.3418630
.8140853
.0796589
.0945297
.8183908
-0.
-1.
0.
-0.
.8225521
.2390838
.7079449
.6648172
.9962898
.6453994
.8468238
.1559680
. 9144189
.8900548
.1164720
.8318755
.8554512
.7274387
.7659253
.1953792
.0553477
.5010545
.7291942
.5141871
.6819581
.1373046
.9634003

4552781
4302076
5166078
9706485
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HEP complex R=C(CH3)3 R,=CI
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.4012918
.5123189
.6619538
.5189055
.4360400
.5282432
.5929983
.9635581
.0639032
.3995311

.3225327
.7318158
.1504912
.5140178
.9144752
.0928504
.3905822
.5458028
.8640360
.4084388

= -7353.2937109670

2.6579989
.9474063
.2227802
.9284748
.6106297
.6126786
.7377110
.0513739
.4590770
.0710544
.3576498
.7527694
.3058749
.3476453
.3023797
.5336618
.2210307
.3509539
.3808897
.1974101
.2384529
.0227581
.0651283
.8165240
.6306441
.5585884
.4512159
.7923103
.1723472

.4104657
.7900625
. 5384966
.9602320
.0119653
.7941741
.7538784
.1083404
.0136072
.5341336
.7029203
.9518023
.3980794
.3986605
.8563959
.6674730
.9341885
.5132665
.1330096
.0723301
.2108980
.6109148
.5658124
.9263276
.6477093
.3127138
. 8584966
.1404686
.4355691

ORRRRRNROW
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.8627240
.7136792
.7952897
.4768589
.6528801
.0933536
.9758190
.0480889
.5738998
.6698300

.0312874
.0521258
. 5459849
.1429652
.2813906
.0889051
.5143639
.4935993
.0081412
.2564331
.5116814
.4553479
.8151987
.9732570
.0184328
.8761059
.9244766
.9044856
.9111738
.8378919
.0639376
.7034651
.4490670
.7366414
.0306879
.3983306
.4465747
.3309026
.8567075
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HEP complex R=C(CH3)3 R,=Br

69

VRO OOPRANIANIATDRNRWRARMWRORRENWARMRORARDNMNPDPPWWONERE

.9243269
.3915324
.3080748
.3173692
.4765342
.2589825
.4869407
.2077284
.2725347
.0804084
.0532504
.6892494
.5629532
.5595110
.0989659
.0580095
.0349919
.7862468
.2609236
.4884467
.0381258
.7355053
.7834380
.3877147
.0926551
.6720115
.8861430
.0921116
.4667837
.3376469
.4403933
.9391499
.4867689
.9643327
.3420838
.4181150
.5954718
.4402822
.2599893
.5364331

.5568481
.5246883
.6596148
.8761431
.5591152
.3937316
.6572741
.7664468
. 7511850
.1664602
.8070138
.6966128
.4403881
.3482661
.2623354
.0024336
.9193750
.0690498
.2718453
.6521833
. 5940399
.3763727
.06938422
.8795588
.1173112
.4329686
.2690360
.5598131
.9067871
.4168598
.3609877
.8792916
. 9985604
.0962084
.3712342
.8186117
.2294523
.6035657
.3562296
.4513063

RPERPRNRFRPOWWWENO

.3918523
.6737218
.3691283
.7987053
.0146461
.0166851
.9094637
.3709812
.3392667
.6220451
.8767417
.7417108
.3336407
.8059748
.7467148
.1044925
.7196581
.7628618
.0803722
.8149791
.8161425
.0644592
.6354061
.7687382
.7194968
.6272455
.1132167
.0049853
.4203412
.7929559
.5751924
.7721803
.2630256
.0841077
.9577583
.7934149
.8710172
.5566931
.5762628
.3146256
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= -11581.6487818700

2.5416255
.8682485
.1500983
.8249149
.5830698
.5893141
.7499973
.0980322
.4654511
.0329718
.3932381
.7208962
.3911920
.4451732
.3903221
.6149201
.3548340
.4619228
.4828480
.3464712
.3414684
.0442306
.1111223
.8446404
.6524581
.6308438
.5561956
.7111073
.2571310
.0646498
.2719251
.3200198
.4118740
.4463468
.1791367
.4588670
.1781024
.2192635
.0558653
.9903485
.6496936
.5159386
.1792084
.5583124
.5708223

.2953998
.7227780
.4671604
.8379054
.0007418
.7787600
.8077445
.2069383
.0726911
.5333974
.8149295
.9723654
.5882039
.6597448
.1014997
.9410506
.2543541
.6824252
.2783269
.3002461
.3303487
.58976018
5395281
.9122885
.6388365
.2536080
.8119426
.1125361
.4003235
.4809525
.4774149
.7450331
.0848171
.6690624
. 5420459
.7289346
.8992186
. 9330855
.2580724
. 9744346
.9148179
.5534476
.7262918
.6438976
.3606695

.9688321
.0216153
.5343880
.1152805
.3090995
.0470311
.4657941
.4157616
.0222718
.2480152
.4693633
.4382482
.7295860
.9445532
.9978880
.9122920
.8644971
.7225530
.7259990
.6234449
.8445955
.6529915
.3358095
.6107790
.9055653
.2615624
.4123841
.2926482
.8095505
.3288432
.6902909
.3797709
.7097173
.0072913
.1306830
.0004077
.3328214
.2483940
.6723873
.7392063
.6581740
.4484162
.3961044
. 5704187
.7823701
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.1092545
.0864272
.0675663
.7714437
.1950557
.4623184
.0309645
.6917349
.7614529
.3787322
.1240381
.6262948
.8420814
.0040870
.3761688
.3603743
.4996146
. 9744800
.5051028
.9916019
.3947866
.4140130
.5980207
.4745344

HEP complex R=C(CH3)3 R,=I

.2992681
.8999552
.9338634
. 2842827
.5065628
. 8868652
.8501456
.6029789
.9223736
.1600714
.3147168
.6036007
.5300834
.7703241
.1552910
. 5122727
.3159357
.8670755
.8862639
. 9796948
.2059185
.9213141
.2624933
. 5957460

= -7028.4698120620

69

Energy

H -2.6274965
C -2.9272444
C -4.2039520
H -4.9009479
C -4.6041090
H -5.6075021
C -3.7418333
H -4.0649676
C -2.4618521
C -2.0626059
N -1.3675410
N -0.7472657
C -1.3299951
C -1.3938833
H -2.3536546

.3879538
.7759196
.5193531
.9296596
.0024780
.7819810
.7579800
.1193167
.0229521
.5355772
.7238481
.9626972
.4364853
.4539643
.9208762

NPFRPOWWWENO

.6876839
.1386321
.5922763
.6515270
.0294504
.7343292
.7446619
.0049705
.5314451
.6699941
.5546907
.5345230
.0696174
.9483197
.3914104
.6231376
.3920070
.6604832
.3703354
.1466471
.9321233
.7019539
.8633167
.4478574

.0287287
.0560623
.5558575
.1517662
.2987652
.0664265
.4959087
.4695578
.0045275
.2626185
.4997004
.4591860
. 7945989
.9663755
.0104742
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-0
-1
-2
-3
-2
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.5857306
.2723197
.3732321
.40349438
.2430652
.2375077
.0119803
.0482056
.8091721
.5903309
.5344981
.5007393
.7865390
.2252191
.9829730
.3226991
.3132310
.3380922
.4695036
.2129007
.4842151
.2101617
.2666376
.0645651
.0183798
.7286887
.5212137
.5556506
.0953833
.0297980
.0664013
.8646300
.3096006
.5213254
.1110476
.7430996
.7906087
.5003852
.1926261
.7316643
.9673690
.1351842
.4938881
.3685596
.5010456
.9740987

.7139005
.0021559
.5555725
.1761473
.1230981
.2447750
.6217513
. 5471849
.8842922
.6379332
.2869036
.8678599
.1805133
.4182276
.5690781
.5565661
.6799493
.9087118
. 5718397
.3828689
.6779685
.7889352
. 7734683
. 2025490
.8513198
.6598658
.4930687
.3462314
.2857768
.9215056
.9091374
.9871798
.2236166
.5962774
.4862778
3412530
.6504050
.7841029
.0304867
.3377221
.1867944
.5124531
.8816278
.4612998
.3197726
.8320699

OQWANWWWNRENN

.8884580
.9110106
.8492789
.8322794
.7809273
.0052624
.7043427
.4552789
.7414661
.0423608
.4064256
.4228260
.3467477
.8119571
.3643738
.6528284
.3750730
.7870124
.0157789
.0055219
.8902646
.3731197
.3396417
.6291489
.8691422
.7576857
.3557376
.7827140
.7289471
.1079037
.6307346
.7487256
.0583036
.9183043
.9322765
.1863338
.7769608
.7651353
.7184193
. 5640094
.1017761
.9341086
.4123732
.6766442
.4503609
.6986172

211



HHIITIITTITXIT
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.4431653
.9357652
.3088364
.4257794
.5797681
.4434243
.2054292
.6195744

.9120675
.0046682
.2467423
.8613542
.2576132
.6226497
. 7787650
.7967728

HEP complex R=C(CH3)3 R,=OCH3

NIITIITINIIINNOAIIINIIINNHZZNNINININNITI

= -6663.1172748200

2.5974689
.9162024
.2173595
.9137909
.6423841
.6644211
.7816014
.1244368
.4770285
.0522112
.3765985
.7162442
.3680120
.4958949
.4688939
.7033055
.3935309
.3825500
.4225022
.2617617
.2019857
.0399821
.1068334
.8368012
.6463816
.6299948
.5438883
.7195758
.2383976
.0553024
.2915709
.2905493

.2985115
.7406582
.5496179
.9564636
.1026774
.9319203
.8655381
.2822514
.0648600
.5058545
.7507538
.8766231
.5430730
.6410636
.1322749
.8800028
.2464720
.6889387
.3369501
.3176369
.3137288
.4842242
.4329750
. 7974320
.5282728
.1557596
.7076395
.0045442
.3058431
.3787444
.3625002
.6286146

RPRRPRNRFRPOWWW

|
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OQWPANWWWERENN

.3309456
.0763141
.9287137
.7707434
.8692430
.5323994
.6595792
.5667326

.9972520
.0540498
.5885795
.1818372
.3691560
.0299530
.4204744
.3647782
.0456764
.2650611
.4646606
.4303796
.7118392
.9414617
. 9843475
.9397179
.8528395
.6569539
.6355029
. 5498172
. 7722694
.6467967
.3350328
.6033094
.9147206
.2614447
.4122337
.2794860
.8116203
.3279427
.6941273
.3644567
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.3660659
.5280303
.2201245
.6599301
.3147053
.5038686
.2116261
.4173478
.8605117
.8388522
.7194556
.6797882
.6275529
.1651073
.1357761
.0511021
.9561886
.1664944
.8526954
.3457738
.1008634
.3521200
.4967096
.4096924
.7400292
.7388778
.8568153
.3578563
.3690200
.4006298
.9535135
.6405114
.0525927
.3514743
.4968189
.6757922
.4658849
.1302093
.1294071
.5175401
.2066173
.7013865
.8859043
.9470613
.1900059

.9931148
.4672747
.3012725
.6130013
. 5519654
.4827193
.9028546
.4550871
.5414236
.1076464
.5703790
.7903472
.11144772
. 9764425
.8406534
.7012193
. 7400690
. 2246946
.7022455
.7404729
5619255
.6657665
.6138608
. 7344687
.9759581
.3062470
.3726315
.0005465
.1563708
.1581264
.7063739
.8057743
.0139223
.2264145
.4798438
. 9398898
.3449825
.0458594
. 7577502
. 9283819
.6986102
.8251059
.4658596
.7348738
.8714357

I I B
NONRENNNRENREFREOWNWENO

.7085474
.05864438
.1248081
.8878732
.4393546
.4430530
.5477533
.0265993
.8099941
.2214081
.7402055
.0460840
.7663085
. 7548597
.0279504
.7184282
.8802699
.1361940
.8206797
.7954462
.0323433
.6555800
.8700003
.8447347
.7779172
.1454649
.1107923
.4317586
.8206411
.6080172
.7229275
.1587209
.9734898
.9133962
.8320587
.8461453
.6023872
.5240370
.0067584
.6169064
.5629742
.0710167
.1976706
.6870293
.0669047

213



HEP complex R,=C(CH3)3 R,=COH
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= -6660.7212163300

2.7031716
.9414417
.1643391
.8775171
.4929823
.4580122
.6099326
.8813517
.3815057
.0543101
.2890041
.7808119
.1665463
.1646334
.1156808
.3543739
.9950903
.2027158
.2312868
.0279118
.1205435
.1071535
.1847711
.9184629
.9875964
.6210357
.0283033
.8114529
.6609518
.4614741
.9540362
.3111621
.1676504
.4047364
.4301236
.3542436
.0929344
.3584831
.1460874
.5513916

.2740497
.6478838
.3383412
.7163922
.8163985
.5594600
.6171417
.9808519
.9308515
.4520788
.6906771
.9443300
.3575783
.3373716
.7942940
.6098579
.8593051
.4736369
.0891149
.0085154
.1927353
.5683231
.7946114
.3984793
.8959423
.4825212
.7545124
.8631023
.5478028
.4082628
.1992053
.7165071
.8130113
.8247435
.8581127
.7062155
.0184699
.7936988
.2537645
.4649588

.8763364
.8813054
.2871096
.8285619
.0077026
.4297301
. 7158342
.7042889
.1224908
.1585801
.5362940
.4577230
.8497795
.9911000
.0724293
.84955006
.9429591
.0027939
.0250498
. 9463709
.1765586
.7276270
.4683393
.9248082
.8684371
.4279955
.6820517
.1895530
.2684368
.6311680
.8921730
.4253835
.8071599
O.1579826
.4463922
.2150404
.3541380
.6258283
.2060341

9952205
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.4167841
.0340142
.3775220
.1953603
.4519607
.9087307
.1918637
.5783212
.8763349
.4026858
.0298688
. 3488972
.6242253
.0623388
.0525086
.0549425
.7597271
.7162846
.4046637
.0852785
.7296837
.8577403
.5131808
.8073719
.1344515
.4166557
.0616775
.6685464
.0872760
.9134469
.9331477
.3727020
.4812990

.9779401
.1737783
.2535953
.8693788
.06231444
.1101620
.6767959
.4062975
.1328432
.6836146
.3629613
.4642895
.6195811
.3214757
3396427
.0615802
.8895890
.8064786
.4703842
.8206998
.6246453
.0047272
.06668525
.5781133
.9757577
.2425722
.4240936
.8974687
.5503504
. 7256266
.5398106
.8306545
.3377922

HEP complex R1=C(CH3)3 R>=COCHj

= -6739.3811413590

79

Energy

H -2.7224547
C -2.9916033
C -4.2667392
H -4.9924504
C -4.6300123
H -5.6337372
C -3.7312503

.4429429

.8288056
.6074306
.0459443
.0918303
.9002153
.8134666

RPOWNREREAWNNWER

|
=

OCOONEFENW

.5456457
.0518197
.1925766
.5917516
.9727470
. 9578437
.0651696
.2422507
.4501921
.3670839
.0214950
.8776890
.3277101
.4859914
.1456504
.8866164
.0463716
.2169447
.7637696
.7697481
.4869037
.2268186
.2707326
.9490501
.0470099
.0491603
.1138760
.9063932
.8853208
.1467864
.1279592
.6850663
.9733660

.0200686
.0375687
.5174129
.1061362
.2497130
.1305028
.5359316
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.0274041
.4522502
.0898537
.3287484
.7654595
.2385671
.3223530
.2986055
.5393209
.1727707
.2345549
.2794679
.0655348
.0879462
.0569925
.0245022
.7903476
.5874336
.5009419
.4170111
.8394524
.1521454
.8730407
.4226093
.2940166
.2264035
.5036757
.2481113
.5596501
.2353265
.3631161
.1725349
.2590237
.6366802
. 7795815
.5269246
.6269326
.5706042
.1033566
.0250189
.9942602
.5332013
.3592529
.3405392
.8061979
.6942895

.1784412
.0424074
. 5542977
.7067537
.9436837
.3954825
.3956675
.8938236
.6316937
.9236759
.5541307
.2162282
.0997956
.2529672
.5755811
.5236150
.8867495
.6165736
.2506107
.8057670
.1016323
.3863346
.4838196
.4760386
.6454014
.8249115
. 5340692
.3385041
.6140936
.7095133
.6448715
.0689175
.6269209
.5990777
.2998615
. 9412960
.3164669
.2558397
.0563756
. 9514059
.8421739
.1755095
.1473721
.4155147
.3775358
.0157942

ORFROWRARNWWWNENN
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.5167275
.0158158
.2531981
.5053719
.4694517
.8113637
.9670549
.0125017
.8677249
.9190863
.9038709
.8990728
.8424403
.0693767
.7223454
.4674642
. 7721752
.0280998
.4200707
.4939843
.3306370
.9250373
.4409153
.7201246
.3906391
.7941744
.0089799
.9874184
.0068131
.3794835
.4073451
.5479016
.0508775
.7491325
.1910486
.7756576
.8624723
.7570270
.7071993
.0190065
.7180109
.8609554
.1386930
.6353335
.5953839
.8431409
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.5627601
.0908239
.5866956
.5451180
.8405947
.2898611
.7398787
.2576680
.4073728
.8993402
.2974498
.9278846
.3868468
.3452926
.6787312
.4463401
.6152089
.7273659
.4145449
.8715028
.6555950
.7704403
.1549761
.1131916
.4712433
.3574609

.4633592
.8877013
.2675170
. 7478157
.1460780
. 5725937
.6182237
.3071826
.2934439
.8373450
.0083288
. 9100404
.4336014
.3346825
.9620719
.6352626
. 7474240
.3985871
.2085967
.1412594
.5082282
.8914766
.1966337
.4269757
.0440777
.1888002

HEP Comp/ex R1=C(CH3)3 R2=COOCH3

ITnnNZZ0O0NINININNHI

= -6889.9358671010

2.5950394
.9028515
.1890659
.8858474
.5988500
.6093598
.7377900
.0709293
.4475234
.0388472
.3505486
.7157680
.3208613
.4271582
.3998051
.6351691

.2883355
.7400930
.5309176
.9121866
.0981273
.9129309
.8931632
.3219368
.1090118
.5375173
.8266674
.9356545
.6168204
.7075697
.1996863
.9461680

NORNREFEOWWWERENO

| I
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.3951438
.8237781
.8505643
.8262061
.1068697
.2412664
.4093222
.7978093
. 5775485
.8048627
.0946173
.0041999
.9183724
.9150268
.5109003
.6619143
.8810279
.2677427
.1551002
.4458206
.0142385
.5128888
.3666046
.8514073
.8900312
.6443843

.9519653
.0097477
.5121796
.0781676
.2940975
.0710448
.4623551
.4046673
.0347498
.2536847
.4384266
.4588317
.6875596
.9148155
.9715542
.8953495
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.3090936
.3426288
.3798767
.2087306
.1878042
.0343940
.0423836
.8057967
.5393707
.5321900
.6205409
.7423663
.3605215
.1055047
.1629828
.2856660
.3191962
.5032523
.2323162
.5372972
.2498197
.4778959
.2006668
.5113843
.6701550
. 9496985
.9926005
.8627619
.5721574
.1044937
.8531713
.1858118
.5415212
.2033168
.4915832
.8838018
.8619761
.8500232
.9816753
.7350238
.4913557
.6303518
.0510872
.5689516
.6277157
.5479838

.3073940
.7567878
.3960774
.3828674
.3857979
.4885650
.3899595
. 7469388
5325078
.0408223
.6619040
.0407610
.2098082
.28540061
.3750717
.7165665
.0682668
.6294962
.4833007
.6708710
. 7775444
.6427877
.1016924
5132615
. 7340445
.2054416
.7095162
.1288905
.2740186
.2909416
.8330971
.8107632
. 2649399
.3424897
.6871328
.7553276
.3336244
.06946582
.1029679
.3414927
.7214746
.4396342
.6680966
.8633058
3991042
.2305149
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.8279678
.6573221
.6568556
.5502548
.7707805
.6602686
.3151976
.6129513
.8471733
.2353007
.4394818
.2951375
.8460689
.3510324
. 7269995
.4178317
.6744397
.0512618
.0566897
.1118095
.3148112
.3766833
.6234120
.0656580
.6674753
.1955215
.8384952
.9143189
.8480004
.0182356
.0853608
.6294961
.8195610
.0902251
.4224091
.3361044
.5953783
.1698477
.7502007
.7560104
.9017502
.0227278
.2677109
.3387028
.7131248
.4898435
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.1002260
.1901688
.7694518
.0578710
.6072221
.5035200
.3640867
.4572707
.7916881
.4872351
.1074646
.3022661
.2573010
.8694410
.3465037
.7003314
.9841743
.5821153
.9910096

.6712814
.8470830
.8654192
.1835003
.9655993
.2624415
.5769919
.7999420
.7033952
.3693433
.4240334
. 3406346
.3107584
.4090735
.0049979
. 5496268
.3231007
.1459903
.9702785

|
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.5558001
.3218878
. 9150440
.9479162
.0967310
.3231061
.8108247
.7913535
.3733789
.1963790
.5366573
.8952412
.3856152
.8977943
.9420685
.2266012
.5025419
.7324680
.9518031
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