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B3LYP//ONIOM Single Point Energies

Energies shown are single point SCF energies at B3LY P/LACVP** at the optimized geometries
reported by Landis and coworkers™ using ONIOM (B3LY P/ILANL2DZ:HF/LANL2MB:UFF).
Nomenclature is used as defined in reference 4b.

MAJ. ..., SCF Energy = -1834.452076 hartree
ITD-AB. .. ..o ivvev.n SCF Energy = -1835.629919 hartree
ITD-CD. ... v v v i v it SCF Energy = -1835.629541 hartree
IID-A-£S. i i SCF Energy = -1835.616941 hartree
IID-B-tS. ... SCF Energy = -1835.596667 hartree
ITD-C-ts...... ... SCF Energy = -1835.628397 hartree
ITD-D-ts............ SCF Energy = -1835.591472 hartree
MOLH2-A. ... oo, SCF Energy = -1835.614909 hartree
MOLH2-BD............ SCF Energy = -1835.601030 hartree
MOLH2-C............. SCF Energy = -1835.631165 hartree
MOLH2-A-ts.......... SCF Energy = -1835.606024 hartree
MOLH2-B-ts.......... SCF Energy = -1835.602412 hartree
MOLH2-C-ts.......... SCF Energy = -1835.613305 hartree
MOLH2-D-ts.......... SCF Energy = -1835.599625 hartree
DIHY-A. .. ..., SCF Energy = -1835.608793 hartree
DIHY-B.....c.ouuenn.. SCF Energy = -1835.628272 hartree
DIHY-C.............. SCF Energy = -1835.616115 hartree
DIHY-D.............. SCF Energy = -1835.622273 hartree
DIHY-Aa-tsS.......... SCF Energy = -1835.608624 hartree
DIHY-Ba-ts.......... SCF Energy = -1835.625768 hartree
DIHY-Cb-ts.......... SCF Energy = -1835.594082 hartree
DIHY-Db-ts.......... SCF Energy = -1835.608546 hartree
ALHY-Ba.........c.... SCF Energy = -1835.650291 hartree
ALHY-CDb............ SCF Energy = -1835.639873 hartree
PROD-A.............. SCF Energy = -1835.677214 hartree
MIN................. SCF Energy = -1834.446065 hartree
iid-ab............ .. SCF Energy = -1835.623884 hartree
iid-cd........ ... ... SCF Energy = -1835.624484 hartree
iid-a-ts............ SCF Energy = -1835.619566 hartree
iid-b-ts............ SCF Energy = -1835.590655 hartree
iid-c-ts............ SCF Energy = -1835.623422 hartree
iid-d-ts............ SCF Energy = -1835.595787 hartree
molh2-a............. SCF Energy = -1835.622360 hartree
molh2-bd............ SCF Energy = -1835.605103 hartree
molh2-c............. SCF Energy = -1835.626191 hartree
molh2-a-ts.......... SCF Energy = -1835.611297 hartree
molh2-b-ts.......... SCF Energy = -1835.601651 hartree
molh2-c-ts.......... SCF Energy = -1835.608813 hartree
molh2-d-ts.......... SCF Energy = -1835.600298 hartree
dihy-a.............. SCF Energy = -1835.615191 hartree
dihy-b.............. SCF Energy = -1835.626050 hartree
dihy-c.............. SCF Energy = -1835.609709 hartree
dihy-d.............. SCF Energy = -1835.623978 hartree
dihy-aa-ts.......... SCF Energy = -1835.613268 hartree
dihy-ba-ts.......... SCF Energy = -1835.624689 hartree
dihy-cb-ts.......... SCF Energy = -1835.589081 hartree
dihy-db-ts.......... SCF Energy = -1835.609704 hartree
alhy-aa............. SCF Energy = -1835.658809 hartree
alhy-aa-trans....... SCF Energy = -1835.633820 hartree

alhy-ba............. SCF Energy -1835.649229 hartree
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alhy-cdb............ SCF Energy -1835.640113 hartree
prod-a.............. SCF Energy = -1835.677331 hartree

Cartesian Coordinates and Energies

All coordinates shown are optimized at B3LY P/LACVP** and listed in angstroms. Energies shown are
in hartrees. Total Enthalpies include ZPE and thermal corrections and are listed as Hy: in the Jaguar 5.5
output file. All negative frequencies arelisted in cm™.

Ho

SCF Energy = -1.178539 hartree

Total Enthalpy = -1.165051 hartree
H -0.37126 0.00000 0.00000
H 0.37126 0.00000 0.00000

ZDMP Ligand, Substrate a

la-SQPL

SCF Energy = -1368.720126 hartree

Total Enthalpy = -1368.429028 hartree

Rh 0.41075 0.82842 0.95007
o] 1.11348 0.61151 3.00830
c 1.71543 1.62676 3.41405
N 1.81268 2.74869 2.69168
c 1.13966 2.85597 1.41160
c -0.27592 2.82486 1.37084
c 1.92412 3.39442 0.34271
N 2.53712 3.81213 -0.55570
H -0.82303 2.79736 2.30930
H -0.80317 3.26814 0.53489
H 2.29733 3.55354 3.07325
H 2.19249 1.63921 4.40002
= -0.05086 0.88243 -1.28110
P -0.66123 -1.26023 0.87762
c -1.02829 -0.60062 -1.74471
c -1.29000 -1.53069 -0.81925
c -0.97785 2.28996 -2.01913
C 1.47229 0.77706 -2.30954
c -2.12390 -1.40795 1.98438
c 0.34223 -2.75506 1.26750
H -0.39307 3.20790 -1.91225
H 1.21544 0.68412 -3.36947
H -2.61064 -2.38018 1.85952
H 0.72114 -2.66738 2.28962
H -1.36338 -0.70833 -2.77640
H -1.84850 -2.43543 -1.05806
H 1.19252 -2.82393 0.58505
H -0.26069 -3.66453 1.18659
H -1.79249 -1.30502 3.02140
H -2.83801 -0.61189 1.76335
H -1.94427 2.41407 -1.52490



Supporting Information for Donoghue et al.: Ligand and Substrate Effects on the M echanisms of the Rhodium...

H -1.14419 2.11012 -3
H 2.06427 1.68439 -2.
H 2.06645 -0.08816 -2.

la-MOLH-A

SCF Energy = -1369.893203 hartree

Total Enthalpy = -1369.586013 hartree

Rh 0.12824 1.06375 0
@) 0.33800 0.95333 3
c 1.53865 0.93441 3
N 2.53240 1.00891 2
c 2.23512 1.33489 1
c 1.64241 2.61623 0
c 3.11145 0.66390 0
N 3.81857 0.10463 -0
H 1.54431 3.31023 1
H 1.79952 3.0784¢6 -0
H 3.49706 1.01305 2
H 1.81842 0.84607 4
P -0.13673 0.94219 -1
P -0.61878 -1.22792 0
c -0.72920 -0.73399 -1
c -0.94473 -1.65245 -0
H -1.70729 1.60360 1
H -1.30790 2.28970 1
c -1.45088 2.06620 -1
c 1.26249 1.23635 -2
c -2.15711 -1.71793 1
c 0.60054 -2.49987 1
H -1.14367 3.10492 -1.
H 0.91740 1.07722 -3
H -2.38342 -2.77842 1
H 0.78743 -2.37580 2
H -0.90339 -0.94976 -2.
H -1.30694 -2.64841 -1.
H 1.54045 -2.36570 0.
H 0.22237 -3.51181 1
H -2.02133 -1.52746 2.
H -2.99926 -1.11734 1
H -2.38463 1.89348 -1
H -1.61537 1.89512 -3.
H 1.61439 2.26730 -2
H 2.09148 0.55993 -2

la-MOLH-C

SCF Energy = -1369.900104 hartree

Total Enthalpy = -1369.592944 hartree

Rh 0.68404 -0.28896 0
@) 0.70854 -0.37239 3
c 1.87393 -0.35156 3
N 2.94452 -0.18579 2
c 2.76009 0.13781 1

.08541

15836
00646

.95405
.12570
.46863
.58188
.18938
.92704
.27151
.46432
.75637
.04087
.89662
.52380
.33273
.92348
. 77435
.82693
.16070
.11026
.96739
.48640
.81324
.47037

81800

.51277
.66696
.54090

82886
08229
93017

.29674

88168

.46066
.42828

03552

.39522
.27359

.98202
.17260
.62747
.84796
.44400
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c 2.01909 1.33345 1.12467
c 3.74075 -0.40829 0.55705
N 4.50786 -0.84755 -0.20220
H 1.74621 1.99200 1.94570
H 2.23218 1.84510 0.19343
H 3.87192 -0.16031 3.25742
H 2.05601 -0.47305 4.70014
P 0.65526 -0.32806 -1.30980
P -1.59312 0.34783 0.77213
c -1.03176 0.08325 -1.89722
c -1.99208 0.38194 -1.01503
H 0.00282 -2.19970 1.11745
H 0.77510 -2.27519 1.09002
c 1.75211 0.79087 -2.27192
c 1.02951 -1.98796 -2.00740
c -2.01022 2.03266 1.38940
c -2.90166 -0.71202 1.52013
H 2.79705 0.57019 -2.03799
H 0.90618 -1.98286 -3.09477
H -3.05337 2.28490 1.17621
H -2.74335 -0.75636 2.60145
H -3.00095 0.63498 -1.34114
H -1.22046 0.08459 -2.97098
H 1.53674 1.83611 -2.03995
H 1.59049 0.62682 -3.34171
H 2.06585 -2.24341 -1.76744
H 0.36542 -2.73884 -1.57406
H -2.83646 -1.72616 1.11812
H -3.89997 -0.30979 1.32309
H -1.85267 2.05880 2.47150
H -1.35454 2.77117 0.92301

la-MOLH-ts-A

SCF Energy = -1369.883201 hartree

Total Enthalpy = -1369.577632 hartree

Negative Frequencies: -864.27 cm*'

Rh 0.00000 0.00000 0.00000
O 2.19570 0.00000 0.00000
c 2.69164 1.14328 0.00000
N 1.94950 2.25741 0.03316
c 0.52131 2.17977 0.27447
c 0.08084 1.62922 1.50033
c -0.26925 3.06778 -0.52204
N -0.90967 3.77732 -1.18801
H 0.81947 1.38540 2.25566
H -0.91003 1.86456 1.86687
H 2.40591 3.16320 0.05298
H 3.77776 1.28062 -0.04001
P -2.28164 -0.11917 -0.17981
P -0.01953 -0.18318 -2.44125
c -2.71955 -0.37112 -1.93856
c -1.78008 -0.40295 -2.88906
H -0.05850 -1.59416 0.17249
H -0.08943 -1.00979 1.25075
c -3.07342 -1.52351 0.70036
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C -3.27687 1.34000 0.32784
C 0.83634 -1.65381 -3.14529
C 0.53838 1.19738 -3.53105
H -2.92293 -1.40621 1.77681
H -4.32466 1.17347 0.05915
H 0.69350 -1.71703 -4.22806
H 1.61557 1.33992 -3.40553
H -3.77626 -0.49080 -2.17955
H -2.05052 -0.54773 -3.93517
H 0.02490 2.12119 -3.25530
H 0.33772 0.96935 -4.58236
H 1.90552 -1.57340 -2.92969
H 0.45812 -2.56188 -2.67087
H -2.61746 -2.46352 0.38280
H -4.14670 -1.54859 0.48939
H -3.21675 1.47456 1.41113
H -2.91870 2.24167 -0.17280

la-MOLH-ts-C

SCF Energy = -1369.881949 hartree
Total Enthalpy = -1369.576467 hartree
Negative Frequencies: -843.42 cm’*'

Rh 0.00000 0.00000 0.00000
o] 2.19198 0.00000 0.00000
c 2.66642 1.15343 0.00000
N 1.90832 2.24600 0.14021
c 0.50347 2.12518 0.47792
c 0.15325 1.47621 1.68368
c -0.34728 3.09688 -0.14669
N -1.04738 3.89177 -0.62858
H 0.94668 1.17945 2.36068
H -0.81169 1.67626 2.13205
H 2.33285 3.16644 0.10922
H 3.74272 1.31490 -0.12084
P -2.28136 -0.08810 -0.19604
P -0.25365 -1.92683 1.44133
c -2.87954 -1.57259 0.69691
c -2.03564 -2.34488 1.39062
H 0.01770 -0.97305 -1.26993
H 0.06902 0.28267 -1.58425
c -3.28138 1.28915 0.49660
c -2.91278 -0.27174 -1.90944
c 0.14649 -1.85856 3.24065
c 0.61438 -3.44834 0.87739
H -3.02748 2.22338 -0.01033
H -3.99859 -0.40574 -1.90482
H -0.11178 -2.79849 3.73794
H 1.69255 -3.26696 0.90791
H -2.39457 -3.22115 1.93081
H -3.94552 -1.79687 0.64903
H -3.09597 1.39911 1.56718
H -4.34409 1.07679 0.34407
H -2.66544 0.62956 -2.47684
H -2.43943 -1.13084 -2.38894
H 0.33213 -3.67173 -0.15355
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H 0.37664 -4.30241 1.51847
H 1.21985 -1.68389 3.35892
H -0.39691 -1.03901 3.71610

la-DIHY-A

-1369.889515 hartree
-1369.581346 hartree

SCF Energy
Total Enthalpy

Rh -0.12552 1.07063 1.02682
¢} -0.32087 0.88134 3.22608
c 0.74533 0.70339 3.83615
N 1.95157 0.70904 3.23826
c 2.10352 1.10774 1.86115
C 1.72082 2.38677 1.47161
c 2.95433 0.28535 1.05437
N 3.65378 -0.37184 0.39481
H 1.40523 3.10052 2.22280
H 2.05444 2.78823 0.52408
H 2.78329 0.55624 3.79789
H 0.75058 0.51603 4.91612
P -0.13069 1.15826 -1.24478
P -0.33232 -1.36223 0.75122
c -0.41646 -0.53374 -1.88165
c -0.49859 -1.58422 -1.05822
H -1.66167 1.04492 0.80836
H -0.58993 2.58260 0.99777
c -1.43007 2.18288 -2.03625
c 1.42803 1.68830 -2.06458
c -1.89509 -2.04560 1.44863
c 0.92670 -2.62150 1.23481
H -1.27209 3.23069 -1.76873
H 1.34262 1.54555 -3.14627
H -2.02920 -3.09474 1.16996
H 1.01221 -2.64092 2.32517
H -0.51384 -0.65359 -2.96118
H -0.66057 -2.58715 -1.45359
H 1.89937 -2.36922 0.80801
H 0.62554 -3.61623 0.89240
H -1.85813 -1.96647 2.53879
H -2.74431 -1.45911 1.09193
H -2.41239 1.87613 -1.67170
H -1.39119 2.07802 -3.12457
H 1.60737 2.74939 -1.87004
H 2.27081 1.10046 -1.69385

la-DIHY-C
SCF Energy = -1369.887197 hartree
Total Enthalpy = -1369.579184 hartree

Rh 0.54355 -0.62746 0.98074
¢} 0.50009 -0.74261 3.18465
c 1.62089 -0.69661 3.71363
N 2.74293 -0.38655 3.03934
c 2.70819 0.04581 1.66463
c 2.03247 1.20166 1.31592
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c 3.70980 -0.54015 0.81722
N 4.55087 -0.98085 0.14639
H 1.57635 1.80859 2.08778
H 2.19300 1.65326 0.34540
H 3.64005 -0.43401 3.50920
H 1.75156 -0.91277 4.77991
P 0.48471 -0.84149 -1.28253
P -1.27716 0.98720 0.70466
c -0.91800 0.15881 -1.90978
c -1.65246 0.91862 -1.08853
H -0.61319 -1.65380 0.87947
H 1.28576 -2.02683 0.97406
c 1.93599 -0.25057 -2.24401
c 0.18297 -2.53191 -1.92710
c -1.17362 2.79889 1.05270
c -2.84985 0.50192 1.53161
H 2.82326 -0.82222 -1.96062
H 0.06573 -2.51373 -3.01458
H -2.09006 3.31023 0.74268
H -2.71269 0.57054 2.61456
H -2.48202 1.51117 -1.47533
H -1.13481 0.11250 -2.97750
H 2.11981 0.80847 -2.04940
H 1.74864 -0.38483 -3.31391
H 1.03381 -3.16617 -1.66583
H -0.71518 -2.94695 -1.46578
H -3.09103 -0.53323 1.28155
H -3.67517 1.15480 1.23308
H -1.03857 2.95200 2.12755
H -0.32515 3.24080 0.52486

la-DIHY-ts-A

SCF Energy = -1369.882959 hartree

Total Enthalpy = -1369.576442 hartree

Negative Frequencies: -705.66 cm™*

Rh 0.00000 0.00000 0.00000
0 2.21545 0.00000 0.00000
c 2.73309 1.13277 0.00000
N 2.01767 2.26490 0.08440
c 0.59698 2.21987 0.33157
c 0.15305 1.68539 1.57295
c -0.21069 3.06615 -0.48388
N -0.86488 3.74821 -1.16744
H 0.90083 1.54319 2.34735
H -0.83249 1.96054 1.93035
H 2.49536 3.15960 0.07215
H 3.81964 1.25228 -0.07533
P -2.25956 -0.25645 -0.12859
P -0.00237 -0.32266 -2.35354
c -2.67705 -0.70657 -1.85222
c -1.72815 -0.73909 -2.79364
H -0.09357 -1.55694 0.10722
H -0.09359 0.01786 1.63274
c -3.00661 -1.57367 0.90689
c -3.28672 1.23021 0.21703
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c 1.01724 -1.73464 -2.93722
C 0.43615 1.06130 -3.48666
H -2.84019 -1.33770 1.96131
H -4.33343 1.02255 -0.02642
H 0.90834 -1.88364 -4.01529
H 1.50116 1.28641 -3.37889
H -3.71766 -0.93483 -2.08286
H -1.96753 -0.99439 -3.82578
H -0.14024 1.95239 -3.22659
H 0.24031 0.78899 -4.52822
H 2.06539 -1.52715 -2.70541
H 0.72202 -2.64234 -2.40689
H -2.52705 -2.52932 0.68662
H -4.08230 -1.64650 0.72081
H -3.22520 1.48420 1.27920
H -2.93860 2.07850 -0.37650

la-DIHY-ts-C

SCF Energy -1369.860352 hartree

Total Enthalpy = -1369.555052 hartree
Negative Frequencies: -707.06 cm*'

Rh 0.00000 0.00000 0.00000
O 2.23562 0.00000 0.00000
¢ 2.75109 1.12925 0.00000
N 2.04457 2.26426 0.14345
c 0.61884 2.20255 0.44280
c 0.24787 1.51303 1.65518
c -0.09403 3.42427 0.10129
N -0.69123 4.39016 -0.14079
H 1.05494 1.21055 2.31228
H -0.67778 1.80452 2.13643
H 2.50636 3.16533 0.11946
H 3.83167 1.25677 -0.13053
P -2.23260 -0.06573 -0.38091
P -0.28636 -2.01960 1.09894
C -2.86562 -1.66575 0.24267
c -2.03649 -2.50434 0.87335
H -0.00276 -0.78091 -1.38790
H 0.19693 1.50138 -0.76806
c -3.24238 1.21098 0.47727
c -2.78524 0.03458 -2.12715
c 0.00369 -2.14290 2.91237
c 0.71632 -3.38250 0.38726
H -2.95161 2.20633 0.12868
H -3.87399 -0.05316 -2.19328
H -0.22817 -3.14827 3.27751
H 1.77508 -3.14219 0.518¢64
H -2.38196 -3.46167 1.26281
H -3.91761 -1.90588 0.08965
H -3.08557 1.15175 1.55638
H -4.30458 1.06029 0.26089
H -2.47806 0.99840 -2.54231
H -2.31069 -0.75930 -2.70657
H 0.51086 -3.46417 -0.68179
H 0.49788 -4.33285 0.88327



Supporting Information for Donoghue et al.: Ligand and Substrate Effects on the M echanisms of the Rhodium...

H 1.05559 -1.92639
H -0.61490 -1.41281
la-ALHY-A
SCF Energy = -1369.927139 hartree
Total Enthalpy = -1369.615932 hartree
Rh 0.79037 -0.09009
o] 0.86679 -0.16804
c 2.04365 -0.22774
N 3.09550 -0.28431
c 2.90630 -0.43865
c 4.06838 0.14237
c 2.50670 -1.80081
N 1.91094 -2.77977
H 5.03026 -0.27806
H 3.96683 -0.07933
H 4.02570 -0.37203
H 2.24112 -0.23317
= 0.67892 0.18470
P -1.57760 -0.01514
c -1.08036 0.39608
c -2.04344 0.31684
H 0.87681 1.42879
H 4.10652 1.22669
c 1.51644 1.64795
c 1.25155 -1.23753
C -2.38924 1.29998
C -2.48450 -1.55363
H 2.59282 1.58096
H 0.99301 -1.07842
H -3.47383 1.29100
H -2.29721 -1.77764
H -3.09357 0.43236
H -1.31296 0.57780
H 1.14188 2.55942
H 1.33519 1.69407
H 2.33594 -1.34259
H 0.78917 -2.15895
H -2.11905 -2.38865
H -3.56124 -1.43554
H -2.16444 1.12625
H -1.99112 2.27674

la-ALHY-C

SCF Energy

Total Enthalpy

R

NN NE2nNnoyo

BN wNhBE oo

.63974
.64048
.63593
.91418
.41791
.70853
.86454

O O OO o oo

-1369.906807 hartree
-1369.595118 hartree

.15634
.15086
.26192
.14714
.21570
.52849
.06589

ORFRr P WOOOOOKFFNWWO

[N
o oOor

[
PR NMDDN

-3

-1

-2

[ SR

P ORF WwWwNO

.11877
.43843

.91396
.06229
.48781
.67383
.22850
.44368
.91351
.66238
.76844
.62085
.07249
.56444
.35687
.83724
.82610
.90068
.96592
.57274
.08849
.37266
.83154
.28646
-1.
.42386
.68978
.34033
-1.
-2.
.61761
-3.
.28619
.01343
.68433
.13206
.88755
.54802

91258

16867
87563

16645

.79776
.94872
.69365
.34255
.99656
.85126
.99428
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Supporting Information for Donoghue et al.: Ligand and Substrate Effects on the M echanisms of the Rhodium...

e eiite i s lita ia s Jite i u jia i s j e a s J e n e s BN O O IO T @ = * 1< - I @ W@ L o B v Ji« =i sl s Ja s

ZDMP Ligand, Substrate b

1b-SQPL

SCF Energy

Total Enthalpy = -1315.490478 hartree

Rh 0.15937 1.01477
@) 0.55445 0.78251
c 1.15243 1.75975
N 1.50087 2.83163
c 1.17184 2.98255
c -0.15421 3.23103
H -0.90944 3.32363
H -0.40566 3.65554
H 1.99524 3.58715
H 1.42133 1.77322
P -0.22645 0.95959
P -0.58122 -1.19617
c -0.85950 -0.70141
c -1.01407 -1.64162
c -1.48842 2.08714
c 1.21947 1.17042
c -2.08726 -1.55106
c 0.62346 -2.47260

O RFE WWDNO

-2

-1

.00158
.83479
.23161
.60030
.47700
.74619
.52819
.14010
.18380
.95995
.29723
.31066
.98490
.58153
.87251
.16790
.00761
.37916
.91764
.15663
.39713
.23152
.69030
.63551
.38415
.71024
.36740
-2.
-2.

86363
81578

-2

.29565
.61245
.25475
.23460
47661
.33430
.32056
.33050
.05269
.29407
.29901
.98645
.82180
.78443
.00763
.03719
.51785
.63075
.26486
.55046
.04090
.73968
.04904
-0.
-1.
.77180
-2.
.82355
.83648

56847
82702

15452

-1315.810690 hartree

o b OO

P& WORRFEFREDNDWWO

| R B |
PP, NNMNORKRO

.96746
.99209
.06822
.08272
.75778
.68514
.46450
.10696
.00235
.53364
.86402
.27699
.41751
.48602
.11627
.36022
.17536
.55008
.922098
.43412
.07162
.61868
.19463
.29310
.22756
.81226
.04969
.50450
.04856

.93395
.06447
.55673
.84339
.43014
.10409
.87895
.13958
.30550
.61947
.30738
.87645
.78083
.84239
.04781
.43692
.87368
.43405
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Supporting Information for Donoghue et al.: Ligand and Substrate Effects on the M echanisms of the Rhodium...

AN IDTDDIDTDID OIS TS DI oD T

1b-MOLH-A

SCF Energy

Total Enthalpy

R

ToDODIoDOD oD DD Do DD ADITNQArYgEn o oDiIENNz20008

-1.
.93264
.38462
.89943
.09750
.38414
.52348
.18961
.86994
.90780
.42543
.66788
.59805
.01736
.06510
.85393
.10960
.36524

N W N NN

WHRErRFRFRLRNMDNMDEFE OO

| I I B | [N 1 1 1 | R R I T R |
PFrRMWMNMORKFHFOONMOHRRONMNKFRFHKEHEFPROOOOHR

14251

.17222
.38263
.58415
.56858
.29892
.61109
.40926
.72019
.52764
.86688
.14889
.67043
.76086
.98272
.75952
.33886
.48338
.18958
.26539
.44208
.16609
.78072
.54705
.60998
.94793
.36211
.40371
.00131
.15649
.06017
.39289
.69758
.60668

-2

-2
-3
-1

W N WwoNR

o
PNNMNMNFPFRPORFPOORFWWNRERE OOHR

| 1
N -

.12344
.97331
-2.
.25911
.89247
-2.
.43047
.47554
.33355
.90870
.00814
.82722
.19353
.48352
.52738
.23925
.52845
.33031

59992

63836

-1316.982550 hartree
-1316.646779 hartree

.00376
.87929
.92835
.06561
.41199
.64015
.29553
.14365
.10191
.84512
.91131
.23475
.75700
.67495
.62986
.27839
.04175
.21249
.63337
.57230
.07952
.13853
.68107
.42031
.96656
.66526
.52399
.56184
.43767
.99109
.87657
.87030
.21426

ORFR ®»NOKF ORFRERDNWWO

1 1
H R o

I 1
RN R

-1

.00572
.47464
.77803
.47027
.82762
.08104
.81676
.37725
.92290
.54692
.49202
.09551
.36853
.14668
.45260
.95651
.58408
.57781

.94416
.10790
.44839
.56289
.16508
.95718
.79959
.00205
.89288
.50366
.32158
.91693
.78170
.83445
.27523
.19499
.91145
.55167
.75834
.53561
.77618
.56388
.61509
.60574
.83524
.08717
.02002
.38750
.82901
.37048
.33025
.97063
.41972
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Supporting Information for Donoghue et al.: Ligand and Substrate Effects on the M echanisms of the Rhodium...

H 1.98483 0.47370
H 3.23775 1.23298
H 4.35752 1.19500
H 3.36884 -0.23151
c 3.36464 0.86191

1b-MOLH-C

SCF Energy = -1316.986354 hartree

Total Enthalpy = -1316.650436 hartree
Rh 0.70613 -0.28419
o] 0.65696 -0.29817
c 1.81032 -0.27504
N 2.90200 -0.18160
c 2.80804 0.07560
c 2.14560 1.28785
H 1.84180 1.98637
H 2.38105 1.75094
H 3.81205 -0.16471
H 1.95447 -0.34253
P 0.62570 -0.31710
P -1.59804 0.33028
c -1.07358 0.08572
C -2.02655 0.37301
H 0.06201 -2.22859
H 0.83733 -2.26541
c 1.65979 0.82792
C 0.96824 -1.96175
c -2.04193 2.00771
c -2.90248 -0.73919
H 2.72243 0.62321
H 0.79699 -1.93458
H -3.09061 2.24507
H -2.74180 -0.78480
H -3.04048 0.62059
H -1.27270 0.09128
H 1.45378 1.86448
H 1.43177 0.69329
H 2.00903 -2.23925
H 0.31933 -2.71796
H -2.83002 -1.75234
H -3.90470 -0.34490
H -1.87536 2.03255
H -1.40086 2.758009
H 3.89274 -0.28501
H 4.92269 -0.12310
H 3.99917 -1.61417
c 3.96292 -0.52630

1b-MOLH-ts-A

SCF Energy = -1316.970255 hartree

Total Enthalpy = -1316.635740 hartree
Negative Frequencies:

Rh

0.01546

-906.40 cm™?

-0.01146

-2

OrRr PP WORFrRRKFEFRFEFDNMWWO

1 I
B R oK

1 1 I 1 1 I 1 I 1 I
PR RPRRPWNMNNRENDNRPWNMRRPENDDND

O OkFr OOoON

.43934
-0.
.58691
.23590
.25004

76568

.96488
.14454
.63230
.87747
.44165
.08150
.85737
.12970
.32558
.71588
.31714
.79009
.88377
.99055
.14297
.10559
.32681
.07660
.41581
.53850
.17302
.15697
.21231
.61943
.30545
.95585
.05070
.38843
.88947
.62949
.13527
.34484
.49655
.94810
.38690
.03054
.78162
.67540

.01102
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Supporting Information for Donoghue et al.: Ligand and Substrate Effects on the M echanisms of the Rhodium...

I DTQIDIIDIDIDIDIODIDODID DD oD DTN T NQA-do@mEooDiIZN=20O0

1b-MOLH-ts-C

SCF Energy

Total Enthalpy
Negative Frequencies:

R

AUPToD@EDoDTNNZ2N00

WKHEFRPRRERNMNDREO

Wb W wiN

WKHEFRRERPNMNMDREP OO

.01090
.14944
.27375
.27837
.71676
.38840
.94280
.16211
.26546
.16703
.19469
.33719
.35555
.57731
.97736
.65319
.19630
. 74477
.06750
.59189
.96688
.85965
.19813
.44788
.47652
.02711
.75092
.71119
.60402
.55173
.71548
.30027
.14055
.37518
.35541
.35946
.30746

.01470
.02752
.11262
.22313
.19346
.54019
.16879
. 74077
.12186
.23922
.12838
.92592
.57626

OFH OO ONNMNPRE OO OO Oo

.00080
.01012
.03545
.27004
.47179
.22101
.83313
.02907
.02440
.18077
.43370
.94877
.89938
.22966
.26763
.60965
.42705
.06717
.62234
.69226
.20562
.14526
.45762
.19357
.94872
.46464
.65821
.85189
.54451
.24449
.38707
.50956
.05334
.47483
.25947
.15362
.55566

-1316.973597 hartree
-1316.639155 hartree
-930.50 cm™

.01863
.02779
.07681
.20791
.49550
.66891
.36112
.08659
.18838
.00122
.19675
.42138
.76527

1 [ | T IR O T A B | 1
WHROPRPNMNODOWWOORLRNONMWMOOOOREDNN

| B 1
MNoDNMwNhNooooHrHr NMNNO

.17123
.68119
.96076
.52554
.08990
.80134
.90609
.45084
.77033
.27684
.02409
.73084
.79001
.02470
.07453
.01962
.35456
.75111
.62008
.88105
.40144
.60487
.69340
.78779
-2.
.12284
.46300
.82299
.32580
.51830
.08898
.24343
.09272
.19450
.26364
.17671
.05180

06041

.02151
.15670
.66291
.93603
.51075
.12155
.86918
.85801
.40572
.74827
.29199
.23261
.87875
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Supporting Information for Donoghue et al.: Ligand and Substrate Effects on the M echanisms of the Rhodium...

AN IDID IO I DI DD DD DD DD T

1b-DIHY-A

SCF Energy

Total Enthalpy

o]
jag

TooDIEoDEomTT oo @mTmNQtomEmIETm Q200

.33850
.84658
.33304
.24479
.43155
.88580
.46619
.12872
.59353
.82761
.30389
.20161
.79490
.49519
.94609
.43375
.30842
.67994
.31967
.72377
.06459
.29645
.29183
.31916
.33061

.14506
.31962
.69923
.95967
.32174
.95849
.50030
.32486
.70706
.61453
.24262
.31156
.51476
.55026
.67463
.50692
.59799
.25686
.86697
.90294
.45526
.11848
.05052
.09143
.66039
.72081

[ |
PFNMNNMNMFRPRPOFRRFEFOONMWNEOOOHR

1
N

.44880
.38114
.61032
.40962
.89243
.20713
.82575
.21713
.87257
.70604
.81662
.01741
.75283
.44498
.35373
.52268
.31858
.19546
.47105
.28484
.71228
.11750
.21553
.23735
.14955

-1316.980471 hartree
-1316.642880 hartree

.05528
.97554
.86932
.86286
.10994
.28999
.08127
.54541
.67400
. 74574
.15909
.39206
.53161
.59040
.02668
.58919
.15263
.74888
.07912
-2.
.20295
.65142
.10317
.76756
.64536
.59024

73972

-2.
.03124
.05587
.36034

-3

-2.
.23762
.58605
.21889

-3

-4.
-0.
.66770
.36493
-3.
-3.
.41149
-2.
.44481
.26329
.35736
.31681
.27606
.29850
.14802
-0.
.24195

-2

-4

-2

-0
-1

-0

ORFR ®»PONEFNMNWWWO

[N
oOorRr

[N
PR NMDN

-3

-1

01795

93684

01855
01097

94709

12053

71460

14794

.97010
.16060
.85739
.38117
.01092
.43885
.01777
.45229
.03956
.94403
.28424
.69137
.93608
.11859
.81448
.94267
.02425
17717
.41240
.07143
-1.
.25843
.07440
.14885
-3.
.51944

75849

01094
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Supporting Information for Donoghue et al.: Ligand and Substrate Effects on the M echanisms of the Rhodium...

H 1.84792 -2.56115
H 0.51283 -3.71461
H -1.78322 -2.07219
H -2.70987 -1.44388
H -2.55625 1.82172
H -1.60455 2.05157
H 1.43086 2.80205
H 2.13016 1.16439
H 3.50829 0.34503
H 4.29702 0.28035
H 3.03491 -0.89118
c 3.33500 0.15020
1b-DIHY-C
SCF Energy = -1316.984823 hartree
Total Enthalpy = -1316.647475 hartree
Rh 0.52930 -0.66261
@) 0.52976 -0.73960
c 1.62790 -0.65352
N 2.77488 -0.30256
c 2.87199 0.14129
c 2.13211 1.21204
H 1.54230 1.78244
H 2.29302 1.63983
H 3.63686 -0.39445
H 1.72120 -0.88168
P 0.40747 -0.86217
P -1.28182 0.97583
c -0.94968 0.20893
c -1.65813 0.97239
H -0.58138 -1.72726
H 1.41848 -1.97481
c 1.87133 -0.34504
c 0.01056 -2.52611
c -1.16979 2.77856
c -2.87766 0.49497
H 2.70844 -1.01354
H -0.11184 -2.49035
H -2.07695 3.31006
H -2.75812 0.54082
H -2.46790 1.60049
H -1.16812 0.19514
H 2.15718 0.67990
H 1.64587 -0.40109
H 0.82261 -3.21280
H -0.90810 -2.89455
H -3.12431 -0.53324
H -3.69308 1.16017
H -1.04258 2.89894
H -0.31066 3.22663
H 4.03282 -0.10240
H 4.97373 -0.11496
H 4.01363 -1.53841
c 4.03073 -0.44706

OFrRr PP WONRKFEFEFEF WWWO

[
oo R

1 I I 1 1 I 1 I I I
FRPRPRWNMNNRNOWNRREREN

I
oOoOoORr oonbN

.55331
.76361
.50307
.13228
.61914
.11359
.94031
.87889
.38520
.96077
.57475
.44542

.94366
.14288
.70992
.09788
.73317
.33033
.03616
.34797
.62319
.77865
.30175
.72374
.91501
.07394
.88467
.91113
.29335
.97009
.12176
.51378
.07595
.05664
.81865
.60012
.44685
.98340
.04682
.36273
.71850
.50929
.24070
.21513
.20190
.61650
.06159
.42933
.99110
.97361
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Supporting Information for Donoghue et al.: Ligand and Substrate Effects on the M echanisms of the Rhodium...

1b-DIHY-ts-A

SCF Energy

Total Enthalpy
Negative Frequencies:

R

A IIDID oD IDIoDIOD DD IoDOD DDA DDA YdIED DD IEZNN=20005

1b-DIHY-ts-C

SCF Energy

Total Enthalpy
Negative Frequencies:

R

NNz=z2n0o0po

WNNRPRRPEPNMNMDRE OO

W w ks W

P NNMNREFE OO

.02688
.02099
.10886
.24427
.25059
.71658
.54234
.02149
.12696
.21033
.29529
.33496
.73164
.75237
.54363
.14937
.65208
.13381
.78832
.96526
.43193
.86461
.98782
.23054
.97697
.01385
.85843
.60868
.58678
.66380
.58829
.75303
.41647
.98765
.36231
.35430
.32884
.37689

.02002
.04206
.07734
.22345
.24845
.53942

H O OOOoOOo

-1316.967116 hartree
-1316.631683 hartree
-771.79 cm™?

.02072
.00695
.00483
.07168
.31313
.56741
.32619
.95941
.04039
.08157
.13424
.35339
.86330
.80471
.12982
.61295
.87699
.24742
.87222
.57323
.93512
.07398
.94254
.41847
.09449
.83623
.42905
.60052
.64165
.29932
.63820
.69335
.29777
.38299
.12827
.05769
.46743
.37987

-1316.964222 hartree
-1316.629364 hartree
-727.41 cm™?

.01332
.00305
.02916
.17985
.47469
.65283

N oooodhNdMDNDDNO

O o NMNMNMNDNO

.01596
.18809
.71925
.01737
.58855
.18433
.94369
.78094
.51708
.80767
.25759
.00380
.67970
.72957
.09691
.10081
.97211
.35763
.99694
.47310
.80700
.40399
.89198
.52285
.71641
.96558
.13925
.35026
.04660
.68487
.46433
.04595
.24313
.10155
.20408
.24844
.04299
.14193

.01377
.20254
.74224
.06362
.63398
.24448
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Supporting Information for Donoghue et al.: Ligand and Substrate Effects on the M echanisms of the Rhodium...

H 1.17265 2.31581
H 1.81694 2.12397
H 3.10346 0.13619
H 1.17544 -0.08958
= -0.08445 -0.38261
= -2.01041 1.09906
C -1.69035 0.25295
C -2.51677 0.88640
H -0.75721 -1.40478
H 1.52056 -0.75533
c 1.15896 0.46395
c -0.01846 -2.12490
c -2.14915 2.91193
C -3.37581 0.38337
H 2.15389 0.05664
H -0.12866 -2.18113
H -3.15736 3.27321
H -3.13296 0.50703
H -3.47589 1.27997
H -1.94347 0.10284
H 1.16301 1.53656
H 0.92720 0.30244
H 0.94268 -2.55940
H -0.81201 -2.69609
H -3.45608 -0.68462
H -4.32765 0.87878
H -1.92949 3.11386
H -1.42422 3.44698
C 3.57307 0.09572
H 3.53400 0.28131
H 4.36846 0.72820
H 3.83019 -0.95346
1b-ALHY-A
SCF Energy = -1317.006446 hartree
Total Enthalpy = -1316.666405 hartree
Rh 0.78877 -0.13858
o] 0.83337 -0.27819
C 2.02276 -0.30759
N 3.05441 -0.32872
c 2.86126 -0.48600
C 3.92421 0.34861
H 4.93824 0.05430
H 3.88160 0.19736
H 3.99226 -0.36718
H 2.22206 -0.31335
P 0.67918 0.17350
P -1.63455 0.08140
c -1.08064 0.37671
c -2.05767 0.35135
H 1.04033 1.35154
H 3.80495 1.41562
c 1.47496 1.67412
c 1.26854 -1.18992
C -2.38270 1.51178

-0

-2

-0

-2

-3

-2.
.03233
.73242
-3.
.90530
-0.
.79142
.34998
.90274
-3.
.36443
.53071
.33303
.52072
.51945
.08454
.58482

-2

-4
-2
-2

-0

-0.
.08546
.40107
.15808

-1

O P WOOORKRNWWO

[
o o or

[N
R NN

.01947
.69198
.56234
.82768
.24156
.26730
-2.
.01399
-0.
.16695
.30666

85316

01264

81806

10462

19308

10041

01088

.93238
.05478
.47131
.64813
.17872
.47479
.78889
.60723
.03931
.54770
.33854
.85602
.82068
.90618
.96923
.67921
.04757
.43137
. 74405
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Supporting Information for Donoghue et al.: Ligand and Substrate Effects on the M echanisms of the Rhodium...

c -2.70300 -1.33695
H 2.55563 1.62763
H 0.99594 -0.98770
H -3.45723 1.58507
H -2.55834 -1.52338
H -3.09889 0.48613
H -1.30033 0.53341
H 1.09084 2.56337
H 1.26701 1.74909
H 2.35641 -1.27435
H 0.82212 -2.13909
H -2.41721 -2.23657
H -3.76087 -1.12535
H -2.21810 1.37960
H -1.89359 2.43708
c 2.99189 -1.98517
H 2.97650 -2.15647
H 3.93896 -2.39507
H 2.18947 -2.58489
1b-ALHY-C
SCF Energy = -1317.006100 hartree
Total Enthalpy = -1316.665111 hartree
Rh 0.63857 0.16492
@) 0.64290 0.15385
c 1.65230 0.19689
N 2.92184 0.07898
c 3.45711 -0.20018
c 2.70017 0.56055
H 2.77761 1.64581
H 3.21237 0.35320
H 3.59883 0.10391
H 1.50008 0.35088
P -1.75955 -0.32663
P 0.53033 0.30983
c -2.14639 -0.31268
c -1.18507 -0.04143
H 0.98014 -1.28317
H 3.35104 -1.27974
c -2.34726 -1.98011
c -3.01040 0.82540
c 1.56251 -0.82896
c 0.90251 1.97874
H -2.22175 -2.040091
H -4.03039 0.52744
H 1.37406 -0.68027
H 1.94922 2.22441
H -3.16388 -0.52188
H -1.39672 -0.02506
H 0.26921 2.72785
H 0.72895 2.00537
H 2.61960 -0.64024
H 1.33524 -1.86341
H -1.74491 -2.76610
H -3.40141 -2.13950

O PPORFRFORFRF WWNO

I 1 1
HFR RORRR

[ T T A | [N
RPoOMNMNMDWRWEREFRWEREDNDDNDDN

.36160
.89701
.47175
.55317
.42964
.20031
.87744
.54294
.11898
.36631
.12500
.81067
.17878
.81707
.43168
.85125
.22737
.23186
.30396

.80598
.94652
.68450
.31711
.95984
.86950
.05108
.07462
.06987
.76047
.68792
.45525
.10705
.99928
.55242
.78710
.25792
.41043
.46379
.13838
.34267
.14970
.53103
.93977
.43907
.06894
.65700
.21833
.26053
.19735
.79658
.01270
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AN oD@ T

ZDMP Ligand, Substratec

lc-SQPL

SCF Energy = -1408.040756 hartree

Total Enthalpy = -1407.720088 hartree

Rh 0.17223 1.02249
0 0.55523 0.74358
c 1.12128 1.72386
N 1.49701 2.79349
C 1.21734 2.92716
c -0.10204 3.22602
H -0.26925 3.66669
H 1.94843 3.56615
H 1.34160 1.74259
P -0.24173 0.96388
P -0.57362 -1.20022
c -0.85543 -0.70646
c -1.00394 -1.64559
c -1.54592 2.0719°
c 1.17861 1.21405
c -2.07173 -1.53874
c 0.64720 -2.45627
H -1.21788 3.11468
H 0.87746 1.01751
H -2.37103 -2.58810
H 0.92414 -2.22875
H -1.09553 -0.90138
H -1.37096 -2.64370
H 1.54404 -2.41309
H 0.22108 -3.46308
H -1.84439 -1.30891
H -2.89251 -0.89647
H -2.46162 1.97596
H -1.75683 1.81042
H 1.53408 2.24565
H 1.99699 0.54363
H 2.15581 3.47232
H 2.89112 4.20627
H 3.17930 2.49575
c 2.42649 3.28841
N -2.04614 3.51772
c -1.17194 3.38800

lc-MOLH-A

SCF Energy

-2.
.83242
.41138
.10834
.48246
.95388

01 Ul

90642

= -1409.215439 hartree

.81762
.84304
.12560
.21301
.41559
.14149

P NMNNMNRPREDN

1 [ [ N B | 1
MNP WRRPRPRPRPNMMMNORPRORPWOREDNDWWO

.49923
.05388
.03190
.15282
.77074
.98745

.93666
.06191
.58236
.87599
.45631
.06830
.09099
.35465
.65535
.30825
.88954
.76923
.82861
.00109
.45902
.89994
.45386
.97060
.49270
.81744
.48688
.81476
-1.
.83203
.40984
.94435
.57401
.41314
.04242
.39090
.18770
.40664
.02172
.67080
.63429
.76158
.00367

06588

S20



Supporting Information for Donoghue et al.: Ligand and Substrate Effects on the M echanisms of the Rhodium...

Total Enthalpy = -1408.878914 hartree

Rh 0.15615 1.00543
¢} 0.32364 0.87382
c 1.51679 0.92970
N 2.51607 1.01818
c 2.25663 1.32619
c 1.62965 2.60858
H 1.77930 3.04181
H 3.46949 1.08911
H 1.77798 0.88820
P -0.15930 0.92448
P -0.64283 -1.24764
c -0.77352 -0.74240
c -0.97853 -1.66808
H -1.79508 1.54500
H -1.41355 2.21735
c -1.48520 2.06872
C 1.18707 1.22563
c -2.21015 -1.66972
c 0.51376 -2.56123
H -1.16543 3.10279
H 0.77917 1.16783
H -2.47622 -2.72190
H 0.69856 -2.41864
H -0.97322 -0.94681
H -1.35632 -2.65819
H 1.46329 -2.48528
H 0.09029 -3.55858
H -2.07952 -1.47297
H -3.02423 -1.04096
H -2.40062 1.89653
H -1.69018 1.91746
H 1.61466 2.22185
H 1.97389 0.47661
H 3.20932 1.10533
H 4.31909 1.10134
H 3.33182 -0.33340
c 3.32911 0.75993
N 1.26894 4.34223
C 1.43192 3.57224

1lc-MOLH-C

SCF Energy = -1409.219822 hartree

Total Enthalpy

R

gTI-Z-omImnNnQN=z20o5

OF WNDMNMNMDNMPE OO

.71793
.62957
.76552
.87164
.79887
.13567
.40806
.76916
.88519
.61998

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

0.

1

1.
-0.
-0
-0

-1408.883118 hartree

31400
37330
29647
17346
05780

.27761

67945
10208

.34175
31777

[}
P RPORPRORFRPMPNMNOORFRFNWWO

RN R

3

2

1

2
2

RN OO

P& WoOoOREFEDNMDWWO

.95405
.10810
.47424
.59566
.19229
.93573
.04898
.93781
.53620
.32509
.91400
.78117
.83739
.25062
.18974
.90206
.54544
.78932
.49550
1.
.55906
.64996
.56399
.83336
1.
.96144
.34295
.85731
.42015
.33233
2.
.40391
.44146
.73028
.63164
.30895
.29546
.83215
.97359

74469

09299

96604

.96039
.13236
.65073
.91682
.48317
.07087
.10007
.38525
.73746
.33092
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NAZAajODonIIoD Do ODIooDIoDoDIEDoDIED oD IED TN

lc-MOLH-ts-A

SCF Energy

Total Enthalpy
Negative Frequencies:

R

TN N@DTDTNQAttEon o IEDNQN=z20000

R R oW s

WHERFRNMNMDE OO

1 1 [ N T R A
OHrHORrRPRHHFHORP OOOOH

.58332
.07966
.02227
.06093
.841098
.66294
.94867
.98521
.87146
.72423
. 77507
.03701
.68328
.03497
.28656
.46307
.43416
.98816
.29437
.81682
.87473
.78166
.34756
.93372
.92807
.06322
.99192
.36358
.72130

.00330
.01881
.16413
.27227
.23529
.74216
.98211
.17376
.30095
.24583
.26650
.43792
.45518
.58983
.97357
.75058
.08735
.82073
.98068
.68000
.83202

.33772
.10945
.39721
.18854
.25461
.83261
.95632
.01007
.73835
.61748
.91508
.25791
.79999
.66063
.13039
.86832
.71096
.24326
.71237
. 74541
.33271
.02264
.76014
.26901
.05808
.58374
.49899
.08321
.28070

-1409.198396 hartree
-1408.863170 hartree
-824.62 cm™

.00266
.00333
.00552
.04538
.15390
.40732
.69864
.04069
.00672
.11806
.42307
.87773
.84328
.15022
.27436
.69841
.51291
.03017
.64326
.77573
.30386

1 1 I I 1 1 1 1 1 I 1 I
FRPRPRPWNNRNMNRWNRRNDMNR R ORO

MNNMNOORFRrR OON

MDNoookrNMDNO

.80805
.87282
.96859
.08488
.07153
.32371
.10523
.46325
.56931
.17425
.18490
.29169
.64507
.27398
.94319
.03948
.38671
.92387
.66586
.14840
.40750
.53740
.99143
.32313
.11530
.85868
.74255
.77044
.00638

.00753
.18164
.67384
.92429
.48967
.03481
.98201
.39089
.76001
.26339
.03438
.73442
.80851
.02910
.03685
.93294
.36372
. 74937
.57457
.76088
.40701
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NZANCDIoDIDTDID OIS TDID oIS oD T
|
N

PR WWwdkdwN

lc-MOLH-ts-C

SCF Energy

Total Enthalpy
Negative Frequencies:

R

WHRERFRDNMNMDE OO

[ T T I
OO oONMNHKHEDNMNDOHR

jawia vt a e o Ja n ke n ke n e e s e e il i s B O NGO NGO WO N I s O NONU AL Bl s i sl s IO WO I - O Oy
[ [ o
B WRPR OOKFEFNMWWWORWDNO

I
=

.96280
.13713
.56770
.59430
.93311
.63258
.76626
.67315
.63457
.84652
.18304
.04330
.24646
.30176
.24201
.30567
.35041
.50624

.00157
.00268
.15608
.24568
.16178
.59362
.81029
.16126
.31184
.23466
.02923
.83706
.59569
.91603
.32257
.97158
.30454
.06452
.41550
.96259
.52481
.08137
.13379
.54102
.14037
.02900
.65264
.65887
.07663
.58465
.33460
.70736

-4.
.49188

-3

-2.
-3.
.50817
-4.
-2.
.47861
.32071
.51034
.59555
.03829
.43168
.27630
.68448
.60990
.38561
.50106

-2

oOrOrOWFrRrOoOOWRrRrOHKFRPPFRPRORROOOHRRH

10175

10626
88560

66839
83963

-1409.206641 hartree
-1408.871542 hartree
-851.64 cm™

.00665
.01508
.00731
.05954
.34076
.59604
.96868
.03422
.07239
.13270
.34304
.62603
.24714
.32192
.58401
.73029
.83103
.14351
.66254
.28032
.80086
.53672
.71104
.70974
.56074
.79067
.63797
.32427
.40613
.38340
.23603
.29920

MDNooorNMDDNO

.58132
.64630
.79276
.09650
.05805
.41460
.82505
.34759
.41535
.00626
.24323
.13556
.32414
.07558
.06752
.24962
.66661
.92704

.00475
.16511
.64150
.87178
.45201
.08104
.91419
.30842
.72267
.28151
.09683
. 74644
.83635
.03793
.01942
.37404
.97738
.29192
.90403
.27647
.04854
.19733
.95975
.12069
.79184
.11928
.41682
.82350
.46221
.63969
.75208
.31319
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.39969
17722
.23820
.22793
.25544
.01274
.27755

Nzao@ononTomD
PR WWh wR

lc-DIHY-A

SCF Energy
Total Enthalpy

R -0.15463
-0.36990
0.64993
1.90349
2.22339
1.88678
2.25335
2.66799
0.57847
-0.24306
-0.31035
-0.46132
-0.49925
-1.68267
-0.61045
-1.63219
1.23574
-1.88539
0.89129
.52735
1.10113
-2.05985
1.06090
-0.58170
-0.64544
1.84547
0.49868
-1.83031
-2.72049
-2.57863
-1.63378
1.36866
.13153
.36718
.22019
.98856
.24416
.18921
.46622

NAZAfIDIODIoITD oD oD IooD oD oD NADTDNQArYIED DTN =20n0os
1
-

PR WD wN

le-DIHY-C

SCF Energy
Total Enthalpy

PNMNNMNORPROKFFF OONMNNMNMREOOOHR

N

w

I | I I |
N N

Wi oooor NN

N

R W

N O

RPN W

.68768
.06773
.03154
.40935
.32302
.40423
.59824

-1409.204157 hartree
-1408.866284 hartree

.04833
.97728
.87782
.83682
.08619
.30711
.54291
.66312
.78554
.15469
.40428
.54285
.60136
.97139
.55269
.10685
.80444
.08309
. 74997
.15917
.71026
.10903
.76297
.66041
.60349
.58712
.72637
.06988
.44991
.73817
.01554
.86273
.25110
.35450
.33703
.88736
.16201
.33328
.42087

-1409.213315 hartree
-1408.875580 hartree

-1

-0

O P WORRFEF WWWOo

[N
oOorRr

1 [N [N
WNNRE WERERRERDNDDN

NN R R

.38236
.40474
-0.
.24119
.34731
.84536
.04729

00478

.97794
.16336
.85722
.35427
.98161
.43128
.43834
.99790
.94689
.28291
.69902
.93419
.11637
.80611
.92026
.01364
.16742
.38265
.11935
.73770
.24932
.04582
.19998
.01164
.52097
.61342
.81948
.47499
.07641
.61308
.10380
.92543
.87600
.30907
.85123
.52728
.37657
.89177
.22618
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Rh 0.50721 -0.63254 0.95194
O 0.40374 -0.70442 3.13987
c 1.49675 -0.70394 3.72324
N 2.67336 -0.51938 3.09173
c 2.78352 -0.12542 1.71690
c 2.21168 1.07739 1.31994
H 2.44416 1.46041 0.33242
H 3.53030 -0.65295 3.61731
H 1.55759 -0.87605 4.80336
P 0.41409 -0.84411 -1.30716
P -1.36553 0.94909 0.68962
c -1.05627 0.06213 -1.91509
c -1.80399 0.80026 -1.08641
H -0.62792 -1.67657 0.86485
H 1.28874 -2.01025 0.95600
c 1.80273 -0.16181 -2.30781
c 0.21155 -2.54683 -1.96195
c -1.37040 2.77349 0.965009
c -2.87544 0.39499 1.58891
H 2.71328 -0.73533 -2.11567
H 0.07029 -2.53090 -3.04667
H -2.35166 3.19060 0.71854
H -2.70063 0.51063 2.66242
H -2.67652 1.33685 -1.46021
H -1.30204 -0.02478 -2.97394
H 1.97555 0.88765 -2.05855
H 1.56709 -0.23391 -3.37416
H 1.10350 -3.13104 -1.72205
H -0.64947 -3.02027 -1.48614
H -3.06301 -0.66071 1.38249
H -3.74924 0.98779 1.30326
H -1.13907 2.98523 2.01167
H -0.60928 3.25341 0.34571
H 3.91187 -0.47398 -0.08223
H 4.86238 -0.48257 1.40008
H 3.83559 -1.87791 1.01122
c 3.90250 -0.79015 0.96146
N 1.28129 2.78069 3.03462
c 1.68304 2.01328 2.25720

lc-DIHY-ts-A

SCF Energy = -1409.186814 hartree
Total Enthalpy = -1408.851301 hartree
Negative Frequencies: -774.33 cm™

Rh -0.00079 -0.00094 0.00061
¢} 0.00032 0.00261 2.19598
c 1.13960 0.00453 2.70574
N 2.25938 0.04869 1.97290
c 2.22416 0.27942 0.54774
c 1.70767 1.56804 0.14370
H 2.00949 1.90536 -0.84517
H 3.15335 0.05540 2.45433
H 1.26352 -0.04600 3.79238
P -0.38218 -0.09604 -2.23941

S25



Supporting Information for Donoghue et al.: Ligand and Substrate Effects on the M echanisms of the Rhodium...

NAZAajODonIIoD Do ODIooDIoDoDIEDoDIED oD IED TN
I
'_I

R R WWwhd WwR

lc-DIHY-ts-C

SCF Energy

Total Enthalpy
Negative Frequencies:

R

WHERFRNMNMDE OO

1
o+

1
(=)

-2

TN N@DTDTNQAttEon o IEDNQN=z20000
|
N

.43082
.87095
.89600
.56828
.16143
.72951
.03023
.86844
.86463
.47877
.73384
.09140
.16102
.14439
.18934
.74133
.48888
.63581
.73940
.65933
.86031
.33621
.87680
.30092
.32717
.31962
.34705
.63472
.64538

.00020
.00198
.13394
.26475
.26367
.66193
.92541
.15788
.25920
.22760
.04035
.87611
.65231
.85818
.38327
.93931
.17001
.10310
.33350
.95317
.35627

NOONMNMNNMOOH OOHOOOHEF OOOOO

.30959
.81167
.75151
.19376
.63784
.96032
.26277
.78134
.53961
.00971
.10343
.84859
.37679
.03596
.77628
.41496
.56229
.54181
.19460
.73678
.79852
.30712
.38683
.14535
.04467
.47518
.38801
.48466
.63865

-1409.200632 hartree
-1408.864997 hartree
-732.79 cm™

.00041
.00696
.00641
.06861
.34950
.59624
.97462
.01755
.09260
.29750
.16285
.33037
.94793
.32043
.91104
.60017
.02557
.97390
.46059
.21438
.06082

MDNoookrNMDNO

.01422
.65259
.70100
.04023
.11521
.90235
.36756
.05619
.46859
.72442
.40880
.96883
.50860
.68362
.92805
.17093
.36729
.09731
.75752
.37611
.97640
.254098
.13624
.27382
.15405
.10260
.21034
.90928
.11370

.00175
.19229
.70306
.98099
.56021
.16126
.82086
.45679
.78746
.24113
.12367
.73201
.83467
.01659
.08456
.34841
.85623
.18261
.97335
.21007
.93383
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NZANCDIoDIDTDID OIS TDID oIS oD T

lc-ALHY-A

SCF Energy

Total Enthalpy

R

(i niie sl il an i n el n e il n e i i il s BN O NGO MO MO NI s RO WO N vEL BN =i« s i s N @ NG - o WO ay

-2

-3
-4
-1

P O W Wk

ONWWWNWREREOOo

-2

-2

.13721
-3.
-3.
.19429
.92783
.65518
.81690
-0.
.44506
.29111
.65465
.52467
.44526
.37852
.69146
.51618
.93232
.27229

01125
63251

91786

.78873
.80043
.98051
.03092
.86488
.89378
.87881
.96273
.15374
.66688
-1.
.08653
.05282
.02303
.65007
.53119
.15411
.30349
.69229
.61376
.86753
.38113
.52575
.09137
.31047
.24863
.26253
.23664
.66293
.43471
-3.
.11088
-1.

61509

75006

80303

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

0

0
-0
-0

o

|
NOORRRRPRRLRRPRRLRRPRRLRRPLOOO

1 I I 1
NRPRPRNONRP

.33107
.58645
.33765
.19270
.66841
.45635
.44761
.62279
.60668
.96920
.19114
.49977
.03328
.42750
.20643
.14229
.37005
.57614

-1409.233826 hartree
-1408.892952 hartree

16554
33995
40410
41406
50014

.45407
.33261
.49701
.45329
.13015
.10196
.42470
.42389
.324093
.49788
.56427
.29232
.52438
.31179
.43912
.10083
.62517
.52826
.60527
.60689
.48403
.64866
.43808
.20681
.20045
.07748
.36064
.44654

-4
-2

ORFRr P WOORNWWO

[
O O o

[N
PR NN

.16704
.01068
-2.
-3.
.12120
.39535
.64844
.33120
.77199
.82893
.15617
.58027
.21569
.22666
.03401
.14106
.89877
.11484

10833
76555

.90793
.02259
.46479
.66703
.19088
.54525
.54167
.07065
.54414
.37308
.84640
.82728
.90153
.95243
.76508
.13909
.44089
.78963
.33924
.06453
.47962
.63163
.39833
.17873
.87898
.62235
.19634
.40010
.09966
.75759
.18684
.85365
.48574
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NAZ oD@

lc-ALHY-C

SCF Energy

Total Enthalpy

o]
jag

AZAdIDIIDIoIoDIEDIoOD D oD oD Do oD @DIETNQryEomiIEoD =200

ZDMP Ligand, Substrated

1d4-SQPL

U o N WwWww

OFRFEFEF WWNWNDREOO

[
w orN

1 [ [
WHERPRWNMDORDNMDNDN

-1

N = Ul o,

.10147
.09401
.07159
.33418
.29021
.25908

.70303
.66870
.63051
.92303
.56810
.79740
.35628
.551098
.42006
.66482
.55743
.12363
.17830
.93965
.58682
.31310
.75031
.54939
.93291
.09767
.80772
.33770
.99479
.15984
.41518
.35696
.68965
.61363
.31732
.80985
.39315
.56689
.50712
.54927
.02852
.55269
.01084
.84684
.41359

-1.
-2.
-2.
.62986
.07608
.18680

-2

O OO O OO0 o0oOo oo

I |
= O O

I N T | 1 1 1 1 [N
NFEFFEFNMRPRPONMNMOOMOORNMNORRE

P NOORO

96334
07444
33348

-1409.248017 hartree
-1408.906298 hartree

.09999
.14281
.01771
.07921
.12847
.52727
.37733
.21487
.12708
.21894
.33658
.20025
.03358
.37173
.20685
.81258
.05060
.78775
.02132
.86210
.83638
.60516
.23916
.36779
.06391
.76387
.08881
.61520
.82673
.64685
.89595
.05221
.04033
.18773
.46256
.12339
.38394
.91942
.90230

H PR RRP OO

O P OoOONWWNO

HFRNOMNDNDR RN

77721
.30994
.13731
.19215
.48875
.02364

.76697
.90779
.68682
.37505
.05949
.90631
.01882
.15682
.75834
.69322
.49361
.08000
.99842
.47661
.85989
.34509
.47193
.55563
.12891
.41607
.29011
.61340
.99022
.37400
.06217
.57302
.19354
.37454
.31236
.85138
.19336
.55006
.07839
.24025
.35679
.97676
.17044
.23020
.09323
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SCF Energy = -1408.042464 hartree

Total Enthalpy = -1407.721712 hartree

Rh 1.51837 4.44413
o] 2.34905 4.07874
C 2.45998 2.85880
N 2.01564 1.92892
c 1.21586 2.26752
C -0.02137 2.90183
H -0.30967 3.10589
H 2.14487 0.94742
H 2.93952 2.49771
P 0.86716 5.04749
P 3.08468 6.18316
c 2.05940 6.29726
c 3.00671 6.80016
c -0.74500 5.93519
c 0.76703 3.82999
c 2.84567 7.66217
c 4.83240 5.69559
H -1.55397 5.23055
H 0.59871 4.35770
H 3.61041 8.41893
H 4.91850 5.33549
H 1.94516 6.64005
H 3.69911 7.56872
H 5.11791 4.89160
H 5.50484 6.54773
H 2.91159 7.35302
H 1.85722 8.09295
H -0.77516 6.74423
H -0.88059 6.35220
H -0.07513 3.15568
H 1.69263 3.25541
H 0.80990 1.57404
H 1.36122 0.32273
H 2.52640 1.49632
c 1.49682 1.37514
N -1.96590 2.84618
c -1.09502 2.86845

1d4-MOLH-A

SCF Energy

Total Enthalpy

R

gTI-Z-omImnNnQN=z20o5

WHRORKHRPROR WW

.29303
17277
.98795
.97671
.17173
.66869
.79985
.02892
.74616
.55460

P OOWNREOOOHR

-1409.220701 hartree
-1408.884118 hartree

.27617
.68113
.45144
.62188
.30568
.66090
.07312
.42533
.08880
.65282

MNNMNNMDMDNMDNDWOdPPWOORNMNMNWUIODOOMNONWROUUW WA R WRHEFOORREOOOR

-0

.60946
.38292
.61149
.23937
.40572
.13980
.11150
.01660
.52812
.73788
.85706
.37173
.57236
.84848
.11613
.78570
.55485
.64029
.06001
.98507
.52622
.40062
.91464
.23639
.69319
.26116
.96046
.11526
.85135
.94384
.18863
.40392
.29370
.93038
.58277
.85065
.07713

.28065
-0.
-1.
.29129
.98544
.85253
.14514
.59725
.14635
.55562

81454
14163
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NAZAajODonIIoD Do ODIooDIoDoDIEDoDIED oD IED TN

14-MOLH-C

SCF Energy

Total Enthalpy

R

il o oMo NN =i N oNeNu LI I e No - eNONay

P RPOOOORREM®UIOUIB™DNU PR WOANWWUNB B U & BB

NP RPJ0OWNDWERAcROONUUWDNONMNMERDNDWW

.43615
.59854
.96015
.17562
.69394
.46947
.15542
.98120
.49183
.83492
.56003
.43439
.21238
.88918
.56076
.58260
.09329
.73879
.69996
.39770
.70115
.53438
.55693
.18774
.87058
.25421
.13856
.27462
.43464

.71818
.81443
.67119
.56451
.63702
.33204
.68430
.65821
.55338
.79059
.91744
.33705
.25465
.49171
.71017
.50272
.96130
.07078
.40787
.56912
.12387
.05376

-1
-2

-2.
-2

-1
-2
-3
-1.

I
w o

Wbk ooORrRrONMW

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

.76637
.30506
.73550
.02330
.62527
.20361
.70438
.09714
.33903
.05203
.78687

04889

.45909
.37235
.55037
.30133
.20139

12973

.29072
.24562
.26037
.58006
.79422
.50821
.01455
.16316
.88689
.40383
.63253

-1409.217324 hartree
-1408.880133 hartree

06847
86666

.10176

76582
05563

.31489

53758
97479
60256
57783
90434
51659
64086

.76583

89620
56460
89059

.32107
11242
.99774
.56767
.79504

P NMNNMNNMRENNDPDPOWOORDNMNWUIORUIWEREO®» WO O WK

CAOABR R OUIRNNWDR

.72891
.23820
.47981
.91338
.83152
.93167
.75069
.78032
.53962
.65984
. 76437
.07359
.48901
.28706
.88372
.14334
.84267
.28572
.94614
.35831
.99960
.54997
.68266
.89262
.58189
.28186
.00035
.73061
.87082

.69947
.32725
.78574
.12705
.07408
.87113
.13526
.532098
.75182
.92362
.61925
.22443
.25983
.18173
.22959
.78561
.02939
.44868
.24152
.82693
.06198
.52888
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NAZADIDTDIDToIDID SIS TS oI

1d-MOLH-ts-A

SCF Energy

R

T OD DD IoDIOoD DD Do Do TN NIED T QAo IEDomiIENNz20008

P RPOOOOUIUloo Ik WU JIJ

WHERFRLRDNMNDRE OO

-1
-2
-2
-1

.29381
.19012
.48709
.32309
.83834
.04630
.80364
.49657
.31976
.93795
.29511
.45898
.49704
.34277
.42391
.74540
.99946

.00004
.00355
.15162
.25645
.20322
.54877
.18933
.16193
.29193
.21308
.20521
.81162
.78283
.59909
.04002
.43297
.25798
.52973
.17758
.06549
.95449
.67667
.54935
.14457
.09216
.99529
.84140
.24916
.46274
.39361
.55766
.65840
.02615

-773.29 cm?t

-0.
-0.
-0.

-0.
-2.
-3.

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

-4.
-2.
-2

.54329
.17201
.94610
.51351
.75320
.48780
.50806
.92900
.49184
.95384
.06016
.60185
.12052
.11573
.09966
.47185
.49726

-1409.202224 hartree
Total Enthalpy = -1408.866970 hartree
Negative Frequencies:

00032
00276
00728

.05557
.36214
.58639
.21491
.04139
.08429
.24617
.41585
.95349
.87953
.02108
.21679
.86042

15073
98519
59199

.88841
.42167

06722

.42175

19584
90596

. 42711

63039
71845

.47152
.79440
.59027
.86509
.85033

P NEFEFNMRFEFNMOORRE PR ®UDMUI WO

MNP OoOORLRNMNDNO

3.

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

.24259
.43565
.21516
.27908
.81033
.98599
.71145
.96215
.26544
.57301
.66173
.79175
.39793
.35277
.95758
.18568
.60124

.00057
.19439
.68563
.93644
.52023
.20774
.01766
.39479
76915
.28029
.05142
.58480
.62039
.03707
.09585
.08583
.38083
.19599
.39427
.02305
.39723
.13163
.40872
.59448
.81736
.31107
.31518
.21850
.95483
.57164
.13879
.38564
.04528
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nNzaommm
RPN WWA W

1d-MOLH-ts-C

SCF Energy

Total Enthalpy
Negative Frequencies:

R

WHERFRDNMNMDRE OO

I | | I R I |
WRrORrROONMRKEDNOH

AzoaooonoDoDoDoDonoDoooDoDoDoDoDEoDEDOQCCo@DnTmNQUtEmonosN=20n0o0
I I 1 | I I 1 | I I
WHRPRPAMWHOORRPRPWWNON

PR WwWws

14-DIHY-A

SCF Energy

Total Enthalpy

.31629
.31187
.38363
.35924
.01022
.80416

.00071
.00365
.15349
.23694
.13512
.41771
.04153
.15752
.31704
.18512
.00191
.66671
.44262
.82667
.36093
.14514
.51585
.93931
.50987
.03519
.71512
.88720
.32269
.32944
.89658
.39269
.80247
.35811
.37510
.71956
.37595
.74864
.13326
.20967
.23598
.37374
.29713
.73104
.60660

[ |
P OMNMNNMOHFHORFROWNOOWMNOHFFPFPOFOOONREOOOOO

N WoORr oo WwWw

.10964
.16626
.29734
.20584
.85604
.28724

-1409.207566 hartree
-1408.872264 hartree
-905.58 cm™

.01294
.03245
.02521
.16819
.54199
.74822
.30749
.11230
.11064
.28212
.38411
.61975
.30420
.36137
.56249
.21370
.02832
.19532
.82873
.39408
.09469
.67701
.90211
.82955
.56600
.27000
.02764
.64021
.41119
.21531
.44671
.35013
.65596
.41843
.47707
.02352
.06573
.17802
.52845

-1409.210786 hartree
-1408.873051 hartree

-1

-0
-0

-2.
-1.

MNP OoOORNMDNO

.30540
.14170
.21960
.26286

00477
00993

.00337
.19131
.66184
.89514
.49774
.25608
.10824
.31753
.73586
.27749
.24527
.86599
.01927
.08059
.08765
.44304
.75769
.10343
.65303
.26082
.83135
.15565
.72812
.37418
.93046
.33009
.46594
.51896
.20384
.41100
.39826
.16947
.47283
.36264
.06284
.33258
.33500
.88057
.92128
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o]
jag

NAZAaATDIoDIoD Do oD oD IoDoDIoDIOD oD AEDToDNAYYEoNEoZIEZONz200

14-DIHY-C

SCF Energy

Total Enthalpy

o]
jag

mmoonoD oD NQ=20NO0

OO OO O0OONMNMNMNUTOOOIAOAWNDUIUITWOOWUITWOOWUUuId T d PR WERENDMRERDNDWDBD D

BB NN NN W DD

.30493
.29385
.52087
.18028
.36147
.50800
.17283
.75291
.89810
.50005
.77109
.93607
.05847
.77810
.20666
.81997
.00244
.32432
.55807
.59177
.19040
.55739
.39783
.09897
.32401
.60325
.92408
.20385
.15452
.78233
.87781
.76951
.14394
.30456
.31606
.80394
.32958
.15151
.74027

.47375
.91692
.28211
.11573
.38050
.15101
.45449
.78233
.64961
.33415
.59557

OO UITWNRWOWOONROOOON

()]

-0

-1

.22173
.77197
.04057
.10708
.53318
.85718
.48077
.87406
.60823
.82998
.62320
.04171
.71330
.49674
.41309
.07704
.83153
.36731
.61053
.64024
.48811
.87005
.39227
.69252
.25923
.12080
.08029
.12103
.28537
.57824
.76509
.44441
.19169
.19962
.79420
.18551
.35609
.06606
.51421

-1409.216904 hartree
-1408.879035 hartree

.40457
.34196
-0.
-1.
.20007
.10538
.46380
-1.

68612
02934

97749

.40982
.33704
71174

NWNNDMRENWPPROWWWWOOUOORUUTODNDUOS PPWERENMDMDUOOOPPOOORERPRPRLOOON

P dPdOOORREFE OOON

.55788
.88960
.27549
.48517
.43876
.69675
.10373
.02225
.52626
.12507
.38069
.72186
.82911
.35852
.51595
.85421
.48012
.25943
.04049
.94605
.33555
.20265
.29187
.58144
.78448
.24795
.95867
.47591
.98055
.72258
.70270
.60541
.69247
.75900
.29589
.60432
.06786
.53969
.70016

.21058
.30445
.05039
.65186
.53904
.17779
.20065
.51889
.68711
.26790
.36538
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NZADODIDODODEHDIEIOIID DD ODIEDIDEODIODoDOOQQQETIDNN
RFORNORNMNWOANOUNERB®OAOWUNOOWUND U B B

1d-DIHY-ts-A

SCF Energy

R

TImIToDOoQON@oDIEDNnAAYdEoD D IDONZ20n00
I
o

.45791
.57435
.96786
.68632
.80154
.67961
.32106
.17741
.70600
.57670
.53715
.23165
.65074
.44067
.92663
.86062
.62658
.64978
.02099
.24430
.31947
.33131
.19510
.93881
.41541
.70205
.61055
.29518

.00107
.00901
.13172
.24986
.21489
.64151
.47764
.14754
.25582
.36120
.47047
.05902
.09038
.57056
.10522
.55277
.07977
.83265
.82133
.14296
.74383
.09465

U WNONDNDPUITWUINOKR PREDNDOHRD B

.15565
.72968
.52207
.03491
.05968
.89786
.53026
.17799
.99335
.46246
.59621
.67461
.81367
.75430
.39566
.61108
.82831
.11247
.84364
.25878
.06449
.41688
.21786
.59666
.51507
.91852
.68608
.96194

-1409.190925 hartree
Total Enthalpy = -1408.855230 hartree
Negative Frequencies: -800.75 cm™*
.01138
.02771
.01516
.09409
.34709
.63136
.32573
.04724
.07335
.14583
.28753
.81049
.73013
.19505
.65759
.04125
.07798
.69129
.54957
.05146
.28567
.75213

P NMNNWDNMNWOOORM® UM UIN O OONUTO OUTUTNNDNBD

[ | T IR N 1
PP NORFRF WNOORNMNONMNWNREROORENDNO

.09418
.89135
.51121
.98750
.24323
.43900
.30557
.53961
.46528
.37040
.18527
.42991
.80148
.00544
.68369
.18692
.65681
.98664
.14741
.38441
.68470
.75441
.33273
.26264
.24149
.66875
.53122
.92831

.00492
.20123
.71141
.98254
.56000
.21790
.04224
.45458
.79609
.25785
.05477
.57719
.60697
.08125
.04855
.99028
.40189
.21927
.42500
.90208
.42284
.17120
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H 1.19842 -3.38687 1
H -1.41454 -2.03077 -3
H -1.47434 -3.73382 -1.
H 1.65106 -3.45243 -0
H 0.41265 -4.56268 0
H -1.51249 -2.44023 2
H -2.70573 -2.08233 0.
H -2.49727 0.99860 -2
H -1.72017 0.81719 -4.
H 1.53626 0.91419 -3
H 1.82189 -0.82556 -3.
H 3.31432 -0.02070 -1
H 4.32859 0.08628 0.
H 3.35502 -1.36609 -0.
C 3.35956 -0.27738 -0
N 2.41808 2.81593 -1.
C 2.07313 2.29034 -0.

1d-DIHY-ts-C

SCF Energy = -1409.202154 hartree
Total Enthalpy = -1408.866348 hartree
Negative Frequencies: -761.96 cm™*

Rh 0.00220 -0.01097 0
o] 0.01762 -0.03198 2
c 1.15400 -0.02222 2
N 2.27072 0.19511 2
c 2.22590 0.57451 0
c 1.43953 1.75060 0
H 1.01211 2.27272 1
H 3.17506 0.11601 2
H 1.29806 -0.20657 3.
P -0.15106 -0.47800 -2
P -2.06300 1.07419 -0
c -1.77527 0.12679 -2.
c -2.59465 0.77467 -1.
H -0.75110 -1.38842 0.
H 1.49998 -0.73879 0.
c 1.06423 0.25079 -3
c -0.13547 -2.26307 -2
c -2.13161 2.90548 -0.
c -3.42465 0.45244 0.
H 2.05017 -0.18602 -3
H -0.26868 -2.39566 -3.
H -3.12080 3.28894 -0
H -3.17022 0.64755 1.
H -3.56415 1.14537 -2
H -2.04563 -0.05515 -3.
H 1.12598 1.33327 -3
H 0.76500 0.01136 -4
H 0.82399 -2.69408 -2
H -0.93028 -2.78175 -2.
H -3.52915 -0.62620 0
H -4.36980 0.94897 0
H -1.92196 3.17092 0.
H -1.37690 3.36590 -0.

.43866
.58379

78744

.27884
.36180
.23374

97654

.44501

04816

.37463

11338

.26013

17318
10615

.20097

96743
99039

.00224
.23045
.73197
.01711
.61860
.35983
.20927
.46624

80268

.224098
.25489

81254
97843
02942
10226

.39534
.65966

07385
80865

.21314

73767

.34231

85410

.31056

85273

.27097
.42080
.36169

12069

.67409
.56988

96624
71607
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.42220
.30661
.84113
.52541
.74140
.62547

NzZaooo T
PR WWwd W

1d-ALHY-A

SCF Energy
Total Enthalpy

o]
jag

.55925
.81750
.57846
.35851
.64437
.70165
.53709
.13112
.69808
.39026
.25265
.56989
.66943
.81894
.90883
.33293
.05404
.74881
.24032
.41334
.82738
.73214
.38447
.77200
.43178
.39398
.16936
.15191
.19451
.15553
.15857
.86605
.71618
.78173
.75958
.72902
.73698
.02208
.98692

AZEDDQo@nIIIDIODoDoDoDonEoDoDOD oD oD @om oo mommQQZ 0o
O RO RPOWRAIIORAOARNRPEIUWRIUONMNMBUWUUIONDWWWNRERW

1d-ALHY-C

SCF Energy
Total Enthalpy

OO WNDNMNMNRPRWUDUNRPFFOORPR WUWROUNRPEFOOREPNMDMNMWREREWNOORKREDNWWDN

N WO ooo

.56407
.96136
.73007
.31166
.17951
.53512

-1409.235849 hartree
-1408.895047 hartree

.44817
.46070
.19645
.40725
.88269
.41204
.35375
.26968
.62614
.39955
.41598
.06093
.89135
.17623
.17691
.41304
.68927
.91786
.25641
.95611
.36543
.37135
.63466
.24979
.71729
.66919
.70008
.10679
.75111
.66315
.59409
.24448
.83022
.72697
.32141
.76023
.76730
.70427
.22718

-1409.248041 hartree
-1408.906342 hartree

OO OO B NNMEEPAAROAOIPPOOTWWULIOWCDW PR OWOUIUIWOOOOOOONN

1.
.29633
0.
0.
1.
0.

17281

02425
11689
77486
80903

.87524
.19337
.98651
.27016
.81165
.33461
.75471
.71203
.49796
.84311
.06428
.55094
.08796
.20660
.80651
.15774
.10984
.00164
.16788
.21528
.81367
.99699
.60191
.11218
.12458
.65335
.80251
.19123
.89317
.73046
.20542
.44479
.09756
.21353
.48022
.88546
.56158
.81957
.59965
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s}
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AzAalnIoIoIDIoODICoIODIoDIODIoDODIoDToDOOANAAED DAYy EDTonIEZON=z20n0

DMPE Ligand, Substrate a

2a-SQPL

SCF Energy

Total Enthalpy

R

ZnNnnonNnz2nnoo

I
Wk ooORPROOONUIdWWWOOOOOUIUIO WO B UIWOMNMOOUIBRFRONMNMREORDNDW

MNNOR PR E RO

.64967
.38383
.50501
.94580
.13182
.59657
.66323
.24676
.13101
.88846
.08945
.12002
.19722
.77203
.56892
.950098
.87515
.39441
.230093
.21845
.46145
.19651
.66515
.78556
.92443
.72017
.98636
77767
.76939
.41594
.61405
.18808
.54526
.58458
.07924
.52418
.53138
.44189
.56129

.48878
.12381
.76175
.93291
.30224
.11251
.13540
.79199

W wNDNDDNDE OO

.52253
.20796
.25900
.23733
.21274
.59401
.67774
.48807
.24422
.86948
.14309
.75657
.51691
.00270
.48593
.60741
.27887
.70152
.69044
.31042
.75969
.38515
.20376
.13850
.20671
.82284
.37221
.18816
.47959
.82406
.13989
.01246
.92781
.02876
.70708
.68885
.94867
.46998
.08035

-1369.954360 hartree
-1369.639396 hartree

.74825
.51945
.50791
.61868
.75268
.77296
.27931
.69466
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.33079
.88211
.99729
.35316
.58291
.83616
.94472
.33509
.69040
.86724
.91595
.64154
.23609
.45317
.48396
.26773
.20660
.59709
.58145
.86123
.99544
.89089
.79983
.41581
.66511
.13381
.98363
.83670
.46471
.80926
.95579
.77533
.41829
.46665
.54030
.76307
.62349
.64519
.10092

.92276
.00388
.42105
.69617
.39694
.31655
.36126
.50696
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H -0.68566 2.77102
H -0.59768 3.23862
H 2.44650 3.40071
H 2.21079 1.50457
= 0.07458 0.79749
= -0.72886 -1.25715
C -0.98638 2.13635
c 1.59851 0.86835
c -1.97495 -1.43307
C 0.24447 -2.82050
H -0.49872 3.10559
H 1.34673 0.78483
H -2.53366 -2.36801
H 0.81755 -2.83709
H 0.94753 -2.87909
H -0.41725 -3.69201
H -1.46371 -1.43024
H -2.66972 -0.59028
H -1.95777 2.15423
H -1.13937 1.97586
H 2.11798 1.81398
H 2.26793 0.04920
c -1.66096 -1.33372
H -1.99950 -2.35394
H -2.55447 -0.71028
c -0.76369 -0.79429
H -1.32589 -0.63888
H 0.03485 -1.50963
2a-MOLH-A
SCF Energy = -1371.130391 hartree
Total Enthalpy = -1370.799183 hartree
Rh 0.14339 1.11479
o] 0.36116 1.00537
C 1.55825 0.87718
N 2.54552 0.84790
c 2.25941 1.19538
c 1.79085 2.52753
c 3.01820 0.42075
N 3.60737 -0.22743
H 1.77218 3.22923
H 1.97797 2.96972
H 3.51043 0.77871
H 1.84313 0.77339
= -0.08968 0.95899
P -0.70208 -1.15409
H -1.63525 1.78489
H -1.18711 2.44123
c -1.66448 1.70625
c 1.17269 1.65773
c -2.17906 -1.63452
c 0.56123 -2.40942
H -1.64659 2.78467
H 0.89674 1.42203
H -2.42560 -2.69185

1
NRFRPFRFRPRRPRPORFRPPAPNOF OOORNWWO

1 1
B W R

.23991
.46746
.08719
.42020
.32851
.88712
.01682
.35377
.22462
.97191
.88213
.41596
11721
.90286
.13713
.94554
.19085
.19753
.51610
.08826
.17734
.07860
.71917
.93037
.60132
.84241
.76935
.07076

.94742
.12730
.45614
.55689
.16837
.90520
.22734
.53996
.73359
.06605
.86313
.50879
.34087
.93490
.14263
.06250
.93224
.47559
.92308
.41535
.75491
.50818
.78557
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.84371
.45608
.16890
.97449
.03767
.51622
-1.
.21486
.15660
-1.
.07463
-2.
-0.
.52943
.82294

79034

13079

17357
19761

.69080
.65608
.80385
.88880
.74048
.96328
.78961
.62664
.63823
.19196
.80058
.95918
.66408
.61152
.10843
.88223
.98305
.66610
.98786
.85363
.96033
.57026
.04834
.63363
.98015
.81244
.60689
.15828
.79554
.86823
.73460
.38406
.92234
.76928
.09743
.10264

-2
-2
-3

-1.

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

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

OO RroN

.25985
.29527
.42477
.45160

02341

.28310
.52515
. 74451
.23351

58562

.66793
.29199

83947
93930

.23537

-1371.134603 hartree
-1370.803698 hartree

30130
42023
34765
12078

.20267
.36854
.29028

68777

.01386

89176
05850

.47220
.27079
.24212
.26230
.29100

58890
97355
98125
74187
17517
93848

.20890

67128
65941

.45129
.46760
.55875

79359

.37349

12721

.67094
.51011
.59481
.24620
.10022

NNFRFFRPORPPWORFOORFRRFEFDNWWO

e

-3

-1

.46101
.79803
.300098
.98156
.63219
.39493
.00403
.36801
.26678
.82695
.98387
.99259
.79280
.83261
.73735

.95315
.14663
.63853
.89573
.48670
.14636
.64873
.05738
.95904
.22477
.33533
.71529
.34208
.75174
.06760
.03471
.28617
.04021
.22552
.68548
.024093
.12975
.07972
.75428
-2.
.35827
-1.
.62607
.39252
.50505
.27904
.63073
-1.
-1.
.98216
-1.

06736

78290

93323
89561

03968
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H
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2a-MOLH-ts

SCF Energy

R
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2a-MOLH-ts

SCF Energy

Rh
o]
c

-2.37625
-2.99049

-A

.00000
.20780
.69252
.93976
.52034
.11815
.32574
.03900
.88289
.85904
.39022
.77689
.28434
0.02460
-0.09132
-0.14203
-3.07650
-3.26296
0.94555
0.59665
-2.91303
-4.31924
0.82631
1.65553
0.03249
0
2

I
N WNOORKFR OOOHKFENDNO

.47430
.00716
0.59075
-2.63276
-4.15197
-3.16226
-2.92973
-1.75377
-1.90925
-1.95910
-2.68088
-3.73573
-2.55190

-C

0.00000
2.19%412
2.66771

-0.94637
0.70551

-1371.119829 hartree
Total Enthalpy = -1370.790331 hartree
Negative Frequencies:

-840.24 cm?

.00000
.00000
.14784
.25653
.15510
.56586
.02678
.69969
.30811
.78836
.16476
1.29683
-0.00799
-0.14566
-1.59672
-1.03256
-1.62399
1.20199
-1.56287
1.29690
-1.88099
1.11440
-1.60208
1.48174
2.19269
1.09909
-1.45711
-2.49735
-2.40818
-1.57190
0.99547
2.22075
-0.39204
-0.07045
-1.46777
0.37551
0.14810
1.45794

WHERPRPWWELEDNMDNDE OO

-1371.116496 hartree
Total Enthalpy = -1370.787205 hartree
Negative Frequencies:

-829.79 cm*

0.00000
0.00000
1.15363

-1
-1

OFRP MNP ORF OOOOO

-3

-4

-3

-4

-1

o

.21596
.25122

.00000
.00000
.00000
.04624
.32345
.54846
.43226
.06258
.27297
.95641
.08406
-0.
.22144
.45125
.10274
.22403
.14003
.75139
-3.
.44843
.18959
.47782
.26155
.24704
-3.
.51794
-2.
-2.
-0.
-0.
.82000
.54133
-2.
-3.
-2.
.99612
-2.
-2.

05104

17460

17808

93533
73333
47727
05457

95125
98638
91337

18901
11314

.00000
.00000
.00000
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N 1.90788 2.24569
c 0.49854 2.12789
C 0.13668 1.48936
c -0.33409 3.10762
N -1.01091 3.91436
H 0.92416 1.20484
H -0.82935 1.70292
H 2.33186 3.16629
H 3.74485 1.31612
P -2.28934 -0.10336
P -0.20504 -1.94085
H 0.02414 -0.99218
H 0.05128 0.27293
C -3.27943 1.40693
c -2.88532 -0.69697
c -0.00797 -1.76587
c 0.87940 -3.36305
H -3.01929 2.18686
H -3.97551 -0.78921
H -0.18178 -2.72081
H 1.92256 -3.07171
H -3.09331 1.78949
H -4 .34322 1.16745
H -2.58672 0.01539
H -2.43790 -1.66549
H 0.74811 -3.62866
H 0.65631 -4.23039
H 1.00820 -1.43025
H -0.70805 -1.02186
c -2.90749 -1.34799
H -2.99530 -0.82094
H -3.91646 -1.67044
C -1.95005 -2.54293
H -1.95877 -3.14508
H -2.25147 -3.19987
2a-DIHY-A
SCF Energy = -1371.126295 hartree
Total Enthalpy = -1370.794232 hartree
Rh -0.13116 1.06446
o] -0.28736 0.86404
C 0.79213 0.70264
N 1.98672 0.72342
c 2.10440 1.11118
c 1.71524 2.38891
C 2.92431 0.27115
N 3.58986 -0.41155
H 1.42107 3.10794
H 2.02972 2.78499
H 2.83158 0.58565
H 0.82268 0.51933
= -0.20582 1.16641
P -0.26507 -1.38181
H -1.67206 1.02215
H -0.61315 2.57139

[ [ 1
ORrHFPFRPODOONMNDNMNOOROO

[

P oOoOoORrPdPWONORRKFERFEFWWWR

o R W

1
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.13081
.45390
.66446
.18139
.67645
.35363
.10536
.09794
.11270
.16878
.43940
.25506
.58685
.14803
.80024
.26428
.02115
.57105
.79693
.76993
.17033
.15430
.05278
.57323
.03454
.03043
.64997
.48917
.65282
.07303
.03029
.79198
.20063
.28513
.02358

.03161
.23801
.82733
.20542
.82169
.43102
.00086
.33156
.18580
.47476
.74891
.90770
.24401
.75069
.84158
.02605
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c -1.38421 2.35697
c 1.39063 1.50640
C -1.93478 -2.03247
c 0.87351 -2.61442
H -1.07927 3.37532
H 1.26153 1.40328
H -2.01490 -3.09792
H 0.76881 -2.58314
H 1.90856 -2.38780
H 0.62792 -3.62433
H -2.11364 -1.88751
H -2.70358 -1.47971
H -2.38290 2.18689
H -1.40674 2.24724
H 1.71543 2.52895
H 2.16545 0.81388
c -0.74253 -0.50310
H -1.83256 -0.54021
H -0.52080 -0.57557
c -0.07973 -1.64592
H 0.99622 -1.68460
H -0.50117 -2.61357
2a-DIHY-C
SCF Energy = -1371.122882 hartree
Total Enthalpy = -1370.790989 hartree
Rh 0.53425 -0.60116
o] 0.50796 -0.67370
c 1.64049 -0.68329
N 2.76295 -0.44714
C 2.71429 -0.02123
c 2.08037 1.16465
c 3.67626 -0.64064
N 4.47870 -1.10351
H 1.66898 1.79154
H 2.25361 1.61340
H 3.66645 -0.52477
H 1.78244 -0.89080
P 0.45773 -0.86515
P -1.22371 1.08529
H -0.66066 -1.59087
H 1.20959 -2.03330
c 1.76096 -0.00463
C 0.47920 -2.58484
c -1.12709 2.84292
C -2.85067 0.53246
H 2.74654 -0.37990
H 0.31730 -2.60194
H -2.01175 3.40205
H -2.78170 0.43645
H 1.72740 1.07335
H 1.60775 -0.18908
H 1.44871 -3.03518
H -0.29797 -3.16730
H -3.10379 -0.44899
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.98644
.09090
.17580
.51246
.73362
.17294
.93985
.60060
.24791
.16964
.24469
.63089
.57839
.07484
.88075
.75372
.86729
.76074
.93803
.08220
.28751
.37555

.99187
.20733
.71298
.00980
.63320
.29536
.76377
.06090
.07658
.32588
.46298
.77970
.26882
.68609
.90698
.02013
.23860
.89615
.23575
.34589
.95260
.97810
.91569
.43291
.06113
.30653
.66935
.39679
.93816
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76134

.00000
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.88139
.84921
.49376
.82401
.25849
.00619
.09886
.09083
.02555
.26941
.82324
.71582
.89916
.31937
.78151
.79428
.26137
.54056
.86774
.34085

52964
09382
20038
91673
62083
38458
69214
77745
12222
86397

w N -

WHERPRWWENMDNMDRE OO

.24696
.88005
.32423
.13894
.02824
.87532
.20353
.54630
.97765

-1371.118938 hartree
Total Enthalpy = -1370.788575 hartree
Negative Frequencies: -705.62 cm’'
.00000
.00000
.13324
.26415
.21629
.69600
.04701
.71511
.56874
.97286
.15996
.25669
.28712
.31195
.55860
.02245
.37525
.24842
.87374
.97169
.93058
.00559
.00129
.04119
.94182
.71559
.84934
.72387
.34823
.50214
.71571
.96688
.08146
.14561
.00544
.44678
.57187
.01630
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-1

-1.
.40032
.51888

-1
-1

OFRP MNP ORF OOOOOo

.09767
.32726
.82283
.85065
-2.
.61336

94072

16189

.00000
.00000
.00000
.07717
.31017
.55453
.52798
.23366
.33785
.90029
.06572
-0.
.12328
.36295
.11534
.63288
.13576
.08402
.88009
.47210
.12631
.27650
.96591
.30613
.25504
.52162
.55799
.39202
.13110
.93566
.90233
.82733
.76317
.65286
.98019
.87958
.09060
.81109

06855
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SCF Energy -1371.096259 hartree

Total Enthalpy = -1370.767128 hartree
Negative Frequencies: -728.68 cm*'

Rh 0.00000 0.00000 0.00000
0 2.24459 0.00000 0.00000
c 2.75574 1.13074 0.00000
N 2.04518 2.26308 0.14782
c 0.62101 2.19661 0.45127
c 0.25442 1.50133 1.66124
c -0.09552 3.41663 0.11370
N -0.69026 4.38442 -0.12717
H 1.06404 1.19639 2.31424
H -0.66996 1.79001 2.14674
H 2.50342 3.16588 0.12281
H 3.83540 1.26391 -0.13366
P -2.23215 -0.07883 -0.38656
P -0.26855 -2.02777 1.10520
H -0.01878 -0.77516 -1.39422
H 0.19562 1.49371 -0.77585
c -3.26230 0.95660 0.73178
c -2.80005 0.37475 -2.06798
c 0.28967 -2.20423 2.84751
c 0.56391 -3.40399 0.22097
H -3.00633 2.01145 0.59795
H -3.88307 0.24406 -2.15638
H 0.06980 -3.20685 3.22769
H 1.63415 -3.18865 0.16078
H -3.08474 0.68486 1.77499
H -4.32401 0.82340 0.50106
H -2.55129 1.42135 -2.26375
H -2.28872 -0.24546 -2.80682
H 0.17662 -3.47500 -0.79767
H 0.41470 -4.35445 0.74238
H 1.36930 -2.03761 2.89617
H -0.20543 -1.46043 3.47620
c -2.78376 -1.83128 -0.10937
H -3.87419 -1.87167 -0.01246
H -2.51321 -2.38737 -1.01341
c -2.08741 -2.42606 1.12527
H -2.24046 -3.50883 1.18447
H -2.49732 -1.99260 2.04454

2a-ALHY-A
SCF Energy = -1371.162041 hartree
Total Enthalpy = -1370.827011 hartree

Rh 0.78632 -0.09994 0.89966
@) 0.83846 -0.25173 3.04849
c 2.01101 -0.28018 3.48833
N 3.07430 -0.26723 2.68761
c 2.91126 -0.38554 1.23487
c 4.07229 0.25062 0.49139
c 2.57411 -1.75373 0.87806
N 2.03863 -2.76005 0.60273
H 5.03928 -0.12991 0.84947
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.70611
.68253
.82943
.93511
.84215
.21157
.78728
.55042
.91761
.46124
.84264
.97445
.60179
.63520
.07442
.06890
.73424
.31509
.01221
.91336
.40270
.37724
.25583
.29260
.08458
.55315
.08776
.99780
.18093
.78335
.81818
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.51832
.45585
.58765
.02528
.17665
.66646
.66670
.09441
.68120
.86955
.43791
.14811
.52844
.00071
.54861
.06416

-1834.475911 hartree
-1833.938857 hartree

.01988
.01528
.02992
.12543
.30146
.47783
.45980
.07828
.24596
.83654
.14480
.03005
.33882
.34161
.33987
.01998
.83185
.91013
.10593
.47179
.03879
.61939
.05267
.98385
.16099
.84360
.18213
.31687
.36004
.59376
.08053

OP WOH OOOKEDNMNWWO
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.57354
.86996
.61679
.18458
.34716
.23857
.49577
.95551
.71371
.40057
.02791
.06569
.01537
.09291
.32147
.23139

.92307
.11576
.60731
.86351
.42295
.92844
.67090
.04788
.63647
.06224
.31314
.69120
.73925
.34886
.03688
.97525
.70295
.51638
.93611
.47556
.34064
.48303
.94459
.87712
.82706
.04930
.51671
.76137
.60574
.81798
.31598
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3a-MOLH-A

SCF Energy

Total Enthalpy
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ONKFRFRPRPEPEKEOOOO

.14719
.30992
.28330
.61308
.29002
.48212
.87370
.18025
.39994
.54445
.25079
.74125
.80445
.57143
.44135
.85000
.89279
.40129
.69601
.31997
.31062
.87531
.13766
.69983
.68632
.65311
.94037
.69534
.15579

.17430
.07902
.21603
.326091
.24722
.74205
.23290
.04360
.56260
.03137
.23545
.33813
.01723
.55381
.60438
.88026
.64494
.22494
.25957
.28807
.04233
.64152

OO ONWOONEKH OO O O

| I I
PFNVMNR PR OR

I
[

-2

.40271
.97179
.62201
.26550
.41162
.23080
.16517
.00554
.81694
.64404
.39052
.33559
.84463
.60464
.66775
.68010
.76702
.23604
.79482
.56696
.14010
.93064
.25155
.23782
.57345
.29667
.19395
.79260
.88155

-1835.641390 hartree
-1835.088055 hartree

.97584
.88813
.88576
.94495
.20580
.48785
.43987
.22776
.21928
.89970
.95010
.82733
.90270
.31076
.76366
.73436
.56344
.24097
.18573
.39318
.93234
.59468

OrRr P WOHOOFEFEDNWWO

[
o O or

[
R NN

. 71341
.77023
.50616
.58006
.17063
.56899
.01884
.10200
.46311
.32039
.96571
.00486
.31615
.60742
.55058
.61694
.10609
.61596
.72259
.26313
.26197
.10854
.28378
.76779
.84072
.08091
.82563
.17442
.77325

.88531
.06739
.58366
.85177
.41267
.02020
.70515
.20360
.80242
.06132
.30350
.67073
.44122
.79288
.95203
.96801
.92412
.94623
.00996
.76478
.77895
.50325
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3a-MOLH-C

SCF Energy

Total Enthalpy

o]
jag

mTIoDIoDZ2000000z200

WNREREPAPWEDNDMDNDRE OO

.15122
.19100
.61781
.09244
.36229
.85379
.55180
.66622
.63028
.39311
.02326
.60638
.25857
.31926
.63541
.42772
.06385
.19065
.80044
.11860
.26284
.72874
.15896
.04129
.78057
.34207
.07390
.10182
.71738
.36238
.87253
.05859
.65347
.30206
.15910
.29765
.95271
.76921
.40264
.40794

.48170
.40013
.54283
.65593
.55902
.88001
.57977
.39401
.59577
.16157
.56162

-2.
-2.

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

-3.
-4.
-4
-2.
-2

1
N W

ONRFONMNEFEFREPDNMDWDNDDNDW

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

.98577

02725
55459

.66048
.30692

06448
52037

.32830
.26952

98207

.24088
.74106

61734
17328

.35709

84988

.23628
.52152
.76819
.55609
.99474
. 72407
.70961
.06383
.33077
.59124
.04264
.33683
.72248
.55635
.90963
.37672
.19451
.90048
.74144
.43071
.83159
.27575
.15133
.24237

-1835.654677 hartree
-1835.101210 hartree

30189
26223
27824
20851
05592

.26251

55134
03765
96428

.73137
.20578

WoORroorkrHrNMNMWWO

.26734
.26593
.08244
.55663
.67346
.30198
.72102
.07675
.69972
.35778
.98444
.61139
.22930
.97615
.51054
.86037
.69530
.26851
.26806
.57204
.23485
.35466
.56266
.17408
.44844
.35223
.67271
.134098
.03287
.32877
.74779
.05186
.52364
.05360
.28446
.07896
.32838
.90786
.98524
.52538

.86467
.06707
.57765
.84622
.42028
.01231
.62677
.05065
.79163
.07753
.30235
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H 1.66815 -0.35360 4.66289
P 0.52039 -0.41815 -1.44380
P -1.76857 0.39283 0.59798
C -1.16223 -0.00806 -2.09426
C -2.16671 0.40308 -1.19564
H -0.32238 -2.12349 1.08703
H 0.44484 -2.25175 1.10947
C 1.76746 0.63912 -2.38413
C 1.01896 -2.03676 -2.29916
C -2.37738 2.03468 1.30707
C -3.05154 -0.64813 1.50982
H 2.61954 0.70329 -1.69761
H -2.48036 -1.02980 2.36745
H 0.21798 -2.19950 -3.03107
H -2.98004 2.47893 0.50456
C -3.70007 0.71565 -3.05473
C -3.42855 0.76968 -1.68956
H -4.68120 0.99909 -3.42355
H -4.20909 1.09383 -1.00782
c -2.71181 0.29015 -3.94372
C -1.45229 -0.06786 -3.46741
H -2.91948 0.24113 -5.00837
H -0.69600 -0.38770 -4.17674
C 2.22310 -0.244009 -3.56636
H 3.18338 0.11570 -3.95108
H 1.50591 -0.17189 -4.39396
C 2.32257 -1.68701 -3.05586
H 3.17616 -1.78013 -2.37424
H 2.47953 -2.40034 -3.87207
C -3.31825 1.62831 2.46447
H -2.72134 1.41854 3.36160
H -3.99119 2.45560 2.71398
cC -4.08385 0.36569 2.04615
H -4.64633 -0.06613 2.88122
H -4.81565 0.60576 1.26340
C -1.28190 3.02353 1.70874
H -1.73272 3.94597 2.09032
H -0.65025 2.60721 2.49954
H -0.64305 3.29272 0.86230
C -3.63475 -1.83536 0.74044
H -4.31322 -2.39948 1.38886
H -4.20253 -1.51291 -0.13707
H -2.85695 -2.52779 0.40060
C 1.31425 2.05265 -2.75689
H 2.13341 2.58084 -3.25588
H 0.46111 2.03867 -3.44089
H 1.02799 2.64058 -1.87861
C 1.13797 -3.28633 -1.42488
H 1.45253 -4.13143 -2.04656
H 1.89066 -3.15812 -0.64093
H 0.18650 -3.56090 -0.96084

3a-MOLH-ts-A

SCF Energy = -1835.631199 hartree
Total Enthalpy = -1835.079609 hartree
Negative Frequencies: -871.64 cm™*
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.71086
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.53624
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.05591
.30131
.02160
.80201
.35776
-3.
.34316
.35983
.39890
.75253
.07436
.16051
.93066
.67635
.22536
.57765
.21491
.26663
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.05182
.82085
.80688
.12687
.48551
.38805
.00324
.32246
.68116
.77431
.01469

60258

WHERPRWWENMDMDNMDMRE OO

.00000
.00000
.13799
.25627
.19751
.63398
.16076
.96797
.38770
.87626
.15880
.26336
.31091
.32886
.82569
.84935
.58635
.96519
.65132
.90755
.63258
.04221
.54603
.65920
.20120
.71745
.26348
.28494
.21387
.21034
.64789
.96444
.62341
.92509
.32750
.07826
.04111
.81139
.40015
.45758
.34722
.64816
.77346
.18226
.65787
.48927
.09037
.37043
.77684
.25005
.40815
.76743
.94278
.69705
.60417
.19343

P NP ORFEFOOOOO

-3

-2
-1
-4
-5
-3

-4
-5

-5.
-3.
.31809
.70314
.67176
.50619
.86927
.55956
.51794
.85667
.54624
.24294
.34232
.30721
.35213
.60342
.55413
.13429
.15703
.63430

-3

1
(RN

HOOOORFROOONRKFERELDN

[N
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.00000
.00000
.00000
.03449
.26218
.48153
.50563
.14736
.23714
.84977
.03784
.03918
.13606
.42048
.86130
.85840
.23604
.28705
.06009
.34565
-3.
.61139
.89294
-2.
-3.
.43555
-4.
-4.
.18851
.43429
.46759
.47700
.48019
.71332
.67507
.46463

15857

99266

85673

15650
93674

16000
98467
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e e iie i@ Wa i s

3a-MOLH-ts

SCF Energy

Total Enthalpy
Negative Frequencies:
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.42937
.37032

57016
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29759
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.20678
.67439
.910098
.50306
.15264
.33395
.00859
.94747
.81219
.33348
. 74979
.28832
.18179
.83910
.92659
.00956
.07857
.30678
.11425
.28280
.97853
.64862
.83363
.52956
.88942
.20949
.67661
.45763
.88190
.26718
.42792
.36714
.68251
.56790
.43363
.73581
.16923
.88856
.37078
.68133
.69183
.01511
.59355
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.30634
.07647
.94075
.47588
.69351
.37235

-1835.636429 hartree
-1835.084896 hartree
-812.93 cm™

.00000
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.15589
.24417
.11799
.47940
.09876
.91303
.19609
.67675
.16571
.32578
.11254
.05185
.77249
.61186
.95258
.32118
.19324
.15875
.41266
.35714
.06879
.75285
.05108
.48529
.33254
.56240
.52472
.50476
.79148
.20581
.72289
.98398
.26486
.60475
.81041
.19381
.55985
.84926
.50950
.25650
.21994
42697

-2
-1

-4.
.38130

-3

-4.
-4.

I
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.68446
.40797

17159

83252
75805

.00000
.00000
.00000
.13954
.47114
.68367
.15574
.64223
.36172
.13213
.11881
.12052
.19365
.27143
.40754
.08021
.28534
.56853
.70882
.87043
.07316
.56041
.73817
.22977
.44256
.69285
.84464
.45018
.26836
.02599
.15647
.76772
.54269
.97914
.97136
.82703
.90628
.24132
.26703
.57330
.09059
.40004
. 78257
.73265
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.62492
.74711
.89772
.29427
.40886
.40891
.50481
.60812
.24059
.44924
.42037
.16513
.22879
.22417
.84495
.47673
.70457
.83847

01715
52817

.43030
.71312
.06525
.65729
.12588
.01936
.18199
.11130
.45180
.26853
.10223
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.51461
.10158
.57628
.55864
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.15246
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.96194
.57183
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.43749
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.84357
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.63048
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.02704
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.82173
.11477
.25237
.91340
.84211
.66199

-1835.637953 hartree
-1835.083753 hartree
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.62050
.50967
.58417
.97095
.21160
.20946
.40682
.90835
.62631
.46903
.33039
.92001
.64544
.75828
.87116
.70488
.29134
.17293
.52722
.56619
.86927
.92715
.31895
.21935
.81835
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.46386
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.00437
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.88030
.66135
.26854
.92481
.44596
.34275
.92164
.12516
.55749
.95352
.73067
.57198
.42028
.25008
.39190
.31402
.66789
.30705
.60080
.24825
.01051
.51354
.81089
.46409
.43865
-4.
.63342
.23309
.30999
.31384
.94191
.71895

16240
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.18625

.24254
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.15015
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.99933
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.56417
.76421
.46027
.86248
.24763
.90028
.67082
.18591
.80135
.78163
.18214
.50621
.74032
.26012
.53200
.67165
.50226
.88933
.27618
.29666
.98560
.81501
.44669
.69850
.33672
.98914
.12997

-1835.640833 hartree
-1835.086883 hartree

55591
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62645
24419

.00651
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.37291
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.74105
.40483
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.75824
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.56553
.58429
.94051
.34782
.67936
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.45307
.86989
.39317
.79306
.25755
.54305
.99772

.76351
.98069
.55797
.92482
.53531
.13074
.75970
.14309
.86936
.16228
.44261
.63644
.50093
.39709
.19222
.37306
.61556
.85268
.42532
.24751
.69358
.49549
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SCF Energy

Total Enthalpy
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.44105
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.45128
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.82364
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.18738
.35337
.34716
.46290
.93527
.72150
.41749
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.75399
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57777
-0.
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.51592
-1.

17006
16409

17800
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.43725
.46653
.63782
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.30914
.60818
.07976
.47373
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.34552
.32612
.15408
.69277
.95286
.50672
.20146
.01411
.22988
.17957
.12913
.46797
.76474
.84528
.46275
.58905
.25664
.42111
.04843
.21697
.18348
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.30349
.92914
.70145
.63809
.81238
.55924
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.41346
.07113
.18537
.26614
.92936
.67362
.31503
.07561
.54136
.12018
.18986
.47900
.79710
.37257
.85161
.06169
.58378
.92132
.83950
.98387
.80124
.71507
.99078
.82050
.88973
. 72644
.04220
.98449
.72871
.05121
.81409
.98049
.45242
.73495
.19769
.33111
.89845
.48684
.93078
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.00000
.09557
.34974
.57761
.41780
.05981
.33999
.95014
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2.55299
3.85074
-2.25218
-0.05365
-2.68519
-1.72486
-0.04758
-0.04391
-2.74900
-3.64717
1.18284
0.32324
-2.01575
0.94186
0.58352
-4.41374
-2.07005
-1.34458
-3.96723
-4.71922
-3.34318
-3.59328
-4.29324
-5.28618
1.21927
0.59160
1.81406
2.09897
2.84507
2.65274
-4.14825
-3.49095
-5.14788
-4.13198
-4.31974
-4.92575
-2.63892
-1.62304
-2.88536
-3.32424
-3.37761
-3.00471
-4.30923
-2.65850
1.91281
1.21582
2.60307
2.48689
-0.87946
-1.42929
-0.53016
-1.57153

s eiite i@ Wta i a s Bt n @ Nt i« s 1« S @ W« = i« sl n @ N n i« s 1 @ N« s e @ (i o i« @ W« i« s B @ N« s N @ T« s R @ [« s R @ Y« @ i« s n i« s - RN O TN O M@ TN @ W =3+ - BN @ BN @ W v L o Jia s o

3a-DIHY-ts-C

SCF Energy
Total Enthalpy

.15254
.22641
.45894
.34856
.06623
.02042
.55604
.01209
.73574
.74404
.53669
.08043
.54863
. 75127
.13765
.49687
.48210
.44854
.57013
.61545
.98470
.33869
.03034
.42446
.45877
.00460
.23665
.61535
.14506
.20217
.24926
.62612
.64978
.28581
.70579
.66608
.20236
.45502
.84483
.44969
.24447
.54907
.79018
.57916
.48035
.13854
.11589
.92771
.87523
.35437
.67075
.24558

-1835.616580 hartree
-1835.065416 hartree

| T A (R T T B | 1
P WPk EREPNMNRPNMNFRFOOOOROORDNMNEDNDNDN

.07026
.08361
.02031
.36196
.70594
.73596
.09827
.62619
.27475
.42953
.14751
.54319
.06865
.93362
.84330
.31620
.01618
.82321
.98022
.19864
.27459
.27010
.25385
.44781
.63774
.41601
.12910
.98278
.32804
. 72344
.80298
.59840
.00325
.78980
.78368
.13365
.85679
.53716
.70821
.04141
.34328
.63658
.52696
.09606
.18891
.66175
.75448
.44190
.05902
.24501
.72591
.62555
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Negative Frequencies:

R

TODIDIDQDIEDIDQOIDIQIDIQIDIQIDIQADNDIQDNIDIQIDI DD IDIQDNoD IO AN@Dn I AQAUYN DI oDIEoD=20NNn=20n008

1 [ [ I I N | 1
NHFONMWOOFRNONMNWDNORFRFROOOONMNNDNDNO

.00000
.26041
.76830
.05512
.63161
.27539
.08568
.68074
.09108
.64548
.51299
.84695
.23159
.24963
.82495
.94420
.01128
.20810
.29107
.92072
.04315
.05362
.62437
.87974
.72758
.72623
.04979
.46329
.38357
.83334
.19102
.47352
.47328
.78803
.41497
.21725
.55502
.12701
.82283
.38358
.71526
.67701
.00240
.54918
.55836
.79964
.97807
.37097
.45689
.08140
.06899
.06691
.66990
.67874
.15855

-718.52 cm’?

WKERERPdPORLDNMDNDMRE OO

-0
-1

-4

.00000
.00000
.13200
.26130
.18836
.49551
.40921
.37918
.18399
77431
.16445
.27046
.05756
.10809
.77147
.68426
.75752
.49095
.13867
.46897
.59504
.27141
.99314
.58484
.34997
.75419
.61869
.93395
.60065
.53795
.85761
.16049
.57480
.01384
.30374
.55390
.90200
.18136
.49157
.98705
.70186
.38501
.39892
.48101
.78648
.62197
.33277
.40769
.24398
.47839
.00755
-1.
-0.
.01544
-4.

88475
70072

70264

O OO NDNOOHKH OO O O O

I |
O O O

o

[

o

OFRPR WP WWEFEFNNMRPFOOOOROOOWNDNRLR

.00000
.00000
.00000
.15422
.46570
.67786
.13590
.09568
.31825
.17468
.14585
.13877
.40752
.94371
.08633
.52717
.39965
.76668
.59105
2.
.74310
.24617
.76580
.02097
.94725
.77583
.76843
.56532
.39721
.05250
.43666
.43725
.26851
.52757
.71083
.69475
.61752
.41114
.87833
.80485
.27595
.47178
.68399
.13565
.39477
.93808
.60132
.44300
.81722
.77823
.75539
.78431
.61748
.03713
.88385

08309
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H 0.40922 -3.32064
H 1.53472 -4.60427
c -1.91085 0.61786
H -2.43585 0.91480
H -1.16373 1.38506
H -1.38070 -0.31633
H -3.62562 -0.32922
3a-ALHY-A
SCF Energy = -1835.679198 hartree
Total Enthalpy = -1835.121946 hartree
Rh 0.76320 -0.07242
0 0.78906 0.11003
c 1.95276 0.16550
N 3.02982 0.03287
c 2.88466 -0.37203
c 4.09512 0.02974
c 2.45245 -1.75570
N 1.81931 -2.74335
H 5.03006 -0.34738
H 4.02981 -0.37549
H 3.94849 0.02578
H 2.11744 0.32851
P 0.68359 0.09347
P -1.59473 -0.03085
c -1.07293 0.40183
c -2.08728 0.34609
H 0.82360 1.44613
H 4.16586 1.11880
c 1.76260 1.46482
c 1.27941 -1.21817
C -2.57070 1.12417
c -2.46101 -1.60345
H 0.47208 -1.22922
H -3.35557 1.54433
H 2.60288 1.48877
H -1.73544 -2.04155
c -2.74717 0.89658
C -1.41978 0.67323
H -2.99731 1.11373
H -0.65542 0.71945
c -3.42184 0.56573
c -3.75063 0.84130
H -4.21375 0.51870
H -4.78683 1.01034
c 2.52605 -0.58849
H 2.72482 -1.07447
H 3.40802 -0.76760
c 2.28812 0.92080
H 1.55449 1.10719
H 3.20246 1.44900
c -3.67004 -1.09877
H -4.50835 -0.87611
H -4.01592 -1.87834
c -3.23643 0.17284

-1.
.38331
.22176
.13610
-2.
.42479
.34675

-1
-3

-3
-2

oOrRrdPdWOOREFORFRDNMNWWO

[
o o or

[N
PR NMDDN

83824

99751

.87108
.03316
.49295
.72293
.32059
.50026
.25470
.21431
.93887
.51102
.15629
.56303
.43046
.78403
.92032
.94353
.76379
.43650
.13618
.66428
.90711
.36656
.40698
.26530
.43238
.06399
.61293
.25413
.64693
.02323
.31970
.64467
.57824
.92157
.32484
.28616
.69636
.48287
.27748
.77427
.18457
.51066
.87204
.92793
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I TDTOQIDIDIDQIDODITDOQID DD QDD

3a-ALHY-C

SCF Energy

Total Enthalpy

R

TONM@D DN oD@ED oD ToDTOONAAA@D DTNt ED D oD D200 N2 000

OFRF P WWNDUBNWDNDREOO

[
w orN

| R (R I T R | 1 [
WwWwowrNMNRKRERRPREFEFWREREWDN

-4

.08026
.51513
.47717
.73142
.28377
.57275
.13727
.87356
.27020
.81751
.78246
.25125
.47386
.87972
.77229
.42834
.94969
.35555

.59681
.53961
.51628
.80386
.34975
.66155
.79206
.92629
.75655
.22502
.46864
.33433
.76448
.52990
.20247
.18324
.93477
.24826
.32459
.06580
.69118
.05693
.85925
.05523
.73708
.59192
.79109
.49361
.01424
.72537
.50582
.79976
.30089

O OO O0OKFH OO OO O O oo

[N | I | 1 1 [ T N A |
OO0 o000 O0OONNMOOHOOKRHKHEHREOOO

.67263
.08251
.64529
.29836
.71291
.04521
.86054
.58241
.89935
.19321
.63531
.51329
.23799
.97822
.27412
.87691
.89827
.93654

-1835.663385 hartree
-1835.105923 hartree

.15262
.15630
.25550
.14053
.19153
.56317
.10812
.35266
.64593
.33339
.21939
.45787
.34604
.29889
.34244
.07303
.29684
.27388
.96712
.70645
.67450
.99202
.87848
.99257
.35682
.10466
.32944
.07174
.32304
.13784
.59455
.59083
.79963

O P ORFRNMNNMONWWNO

-3
-1

-3
-4
-4
-1
-2

.41555
.71487
.15263
.99457
.42047
.68604
.18261
.55071
.84760
.18979
.28402
.74008
.46498
.23123
.52698
.16421
.14006
.76182

.75167
.91961
.68888
.37044
.03274
.88196
.08142
.09470
.05858
.02480
.13046
.75224
.62869
.51341
.16093
.10106
.50192
.87765
.41322
.50215
.63169
-2.
.76427
.46693
.37882
.21976
-3.
.47109
.97048
.20921
.61819
.97978
.90761

15944

90788
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I DIQIDIIDIDIQDIIDIDIQIDIDIEDQIDIDQODIDOOEDTDODIDAOE

DuPHOSLigand, Substrate a, Minor Manifold

3a-sgpl

SCF Energy = -1834.471034 hartree

Total Enthalpy = -1833.934369 hartree

Rh 0.70733 -0.44377
@) 0.77430 -0.24798
c 1.90533 -0.48916
N 2.93916 -0.85630
C 2.79411 -0.98829
c 2.16175 -2.12244
c 3.71224 -0.17465
N 4.47283 0.48970
H 1.80302 -2.89745
H 2.37676 -2.42608
H 3.84428 -1.04446
H 2.09916 -0.42144
P -1.37518 0.65402
P 0.41241 -0.45969
c -1.91670 0.99991
C -1.10185 0.51435
c -2.72871 -0.22720
c -1.51790 2.27515

.81240
.68261
.17651
.47274
.90140
.24095
.56649
.68866
.48681
.92245
.61588
.59108
.93929
.33650
.96665
.96853
.58683
.05973
.36871
.78873
.59879
.29560
.58990
.98496
.29434
.54329
.33756
.71195
.20065

.79203
.38663
.02126
.56405
.68423
.56306
.52484
.64645
.72286
.37635
.21611
.14354
.18798
.92090
.41307
.67257
.64743
.02043
.96713
.69222
.22391
.20357
.08798
.11000
.39067
.05735
.60292
.92450
.69019

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

R NNMDDNOO

OP WOKHOOOHFHDNWWO

-1

31604
16282
06946
42181
41775
28644
64272
06155
31105
84461
61446
96006
47868
02328
77143
16638
69523
35712
70213
10334
42604

.51270
.08736
.33137
.11125
.00018
.52082
.70011
.17436

.85089
.03898
.50808
.74281
.30222
.77003
.55872
.01963
.44194
.24664
.16520
.58433
.87584
.43843
.83827
.87752
.84501
.83145
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c 0.18676 -2.06715
c 1.85884 0.13960
c -1.48008 0.75258
c -3.08707 1.71421
c -3.66745 -1.12517
c -0.19885 2.99394
c -0.22745 -3.30880
c 1.89878 1.63850
H -2.15128 -0.85127
H -2.13832 2.91143
H -0.62698 -1.82510
H 2.72969 -0.09324
c -3.42367 0.89294
c -2.34417 1.89974
C 1.48544 -2.20547
c 1.89539 -0.80331
H -4.18472 1.38938
H -3.95152 0.46799
H -1.68105 1.44933
H -2.78482 2.79979
H 2.28302 -2.64001
H 1.33151 -2.89394
H 1.20494 -0.44974
H 2.89494 -0.80116
H 0.32850 3.24800
H -0.39284 3.92654
H 0.46133 2.37972
H -3.12132 -1.91810
H -4.38609 -1.60906
H -4.23684 -0.55471
H 2.80089 1.86854
H 1.03445 1.96301
H 1.93504 2.23690
H -0.39413 -4.14649
H 0.53849 -3.61719
H -1.15789 -3.14435
c -2.64073 1.46715
C -3.44707 1.94874
H -0.87003 0.38533
H -2.91589 1.64819
H -4.35291 2.50260
H -3.72277 2.08880
3a-molh-A
SCF Energy = -1835.646110 hartree
Total Enthalpy = -1835.092989 hartree
Rh -0.05787 0.21379
@) 1.53632 -0.29385
c 1.57014 -1.51952
N 0.70006 -2.37172
c -0.45772 -1.86553
c -1.40253 -1.07053
c -0.83412 -2.75207
N -1.11881 -3.50953
H -1.27052 -0.98395

WooMNMMRFEFDNMNDNMDDNO

.41407
.48851
.20875
.14187
.03080
.11546
.62106
.79916
.54358
.18572
.11003
.86577
.66139
.08937
.23928
.71258
.03848
.52507
.84464
.53827
.62056
.07752
.48901
.15849
.19132
.65756
.72863
.50484
.69968
.28670
.37541
.38570
.88367
.30538
.90439
.06959
.50028
.46663
.02786
.53493
.69293
.344099

.91860
.33754
.57360
.03250
.29816
.03128
.23606
.60036
.10593
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s niie i@ Wte it a s e s @ Nt a i a s b s S @ Wt = i« i« s B @ WY i« s JY @ N« s s S @ Tt i« - @ Wit i« s J @ N« s 3 s s SN @ NN @ == 1 s - BN @ @ e sy e s 1 s BN O TN O M@ B @ W =ik : BN @ BN @ W v Bl o B i« s Ja

3a-molh-C

SCF Energy

.43305
. 74644
.33222
.55804
.62480
.64639
.76432
.04396
.51362
.09651
.51488
.00898
.80050
.81925
.05874
.09792
.60995
.62717
.32885
.17046
.41357
.76803
.45685
.31805
.54242
.28003
.46191
.19584
.91749
.64300
.91218
.29370
.17898
.39472
.18075
.26551
.98080
.84779
.48252
.70192
.88037
.15692
.11751
.07429
.37140
.38556
.12301
.32248
.41542
77137
.60538
.69395
.85794

= -1835.651128 hartree

1 | I
oRr wpR

HFHRPOOOROONWNWNWNWRNHROORORRENLERRLO

.04756
.35945
.94302
.81879
.87400
.84233
.83070
.03597
.70672
.81398
.49392
.91145
.30055
.06790
.51351
.66444
.32695
.30029
.58087
.87140
.59760
.27957
.54451
.83642
.53496
.88749
.18090
.47652
.11912
.67039
.79567
.47710
.71510
.03068
.02787
.58733
.38704
.01683
.78579
.22272
.48048
.36228
.86515
.56640
.09830
.77230
.36603
.17743
.92477
.42102
.89819
.88007
.66210

.69335
.26002
.23673
.74159
.67175
.98457
.98691
.48767
.95395
.25816
.69851
.07998
.57647
.61023
.10256
.94987
.99397
.93058
.96518
.67730
.98965
.93967
.97730
.69230
.99650
.62376
.19724
.74122
.89982
.12331
.76418
.65682
.05662
.59980
.93726
.00409
.59353
.97199
.42343
.70987
.76291
.16893
.32312
.91508
.36125
.58648
.13747
.57146
.06754
.16145
.68666
.82808
.71570
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Total Enthalpy = -1835.097656 hartree
Rh 0.52284 -0.37650
O 2.72431 -0.50294
c 3.18860 -1.01115
N 2.42241 -1.32285
c 1.02347 -0.92823
c 0.72890 0.47545
c 0.15630 -1.84416
N -0.55474 -2.59501
H 1.56987 1.16521
H -0.18169 0.86583
H 2.83945 -1.72188
H 4.25945 -1.22186
P -1.79022 -0.36557
P 0.44962 1.30795
c -2.29401 0.85976
c -1.29794 1.60567
H 0.64707 -1.76763
H 0.62339 -2.18375
c -3.08938 -0.17275
c -2.40707 -2.07209
C 1.22940 2.92647
c 1.45453 1.20950
H -3.85750 0.43413
H -1.68615 -2.75281
H 0.78159 1.56621
H 1.97439 2.59042
c -3.00484 2.70462
c -1.66616 2.52483
H -3.27659 3.42126
H -0.90762 3.10834
c -3.99212 1.96103
c -3.63981 1.04704
H -5.03658 2.08985
H -4.42509 0.47424
c 2.57845 2.25293
H 3.38673 1.81020
H 3.01014 2.53226
c 1.98769 3.46103
H 2.76238 4.17289
H 1.29697 4.00801
c -3.76102 -2.25578
H -4.00533 -3.32100
H -4.56208 -1.78693
c -3.65515 -1.59747
H -2.98759 -2.17751
H -4.62723 -1.54394
C 1.95047 -0.19120
H 2.54331 -0.14870
H 2.58340 -0.60714
H 1.12074 -0.88276
c 0.28492 3.92029
H 0.84777 4.79629
H -0.49590 4.26895
H -0.20398 3.48266
c -2.43827 -2.33613

MNMNDNMNWDNDMEREDNMDMDNMDRE OO

-3
-4

-0

.07794
.03749
.08293
.12785
.13342
.99219
.80110
.33868
.01644
.42387
.96171
.17350
.08952
.56393
.38483
.04607
.37695
.72051
.28217
.62464
.98962
.15970
.78822
.15415
.94947
.25653
.38133
.04103
.15048
.55416
.73332
. 74236
.00059
.25976
.96331
.36683
.93024
.22276
.91691
.87833
.09453
.16669
.49226
.47534
.12354
97777
.52574
.44560
-2.
-3.
.31142
.02743
-0.
.56488
-2.

73617
70668

99349

13143
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oD m QI T

3a-molh-ts

SCF Energy

Total Enthalpy = -1835.
Negative Frequencies:

R

AEDTDAQA@DNDQA@DNDQA@DNIDQA@DNMDQ@DNQOTDCNOONN @D TDNATttEDn oD IEDIDZ20NNnz2000

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

-A

|
N wWwNoOoooookrMNMDDNMO

77559
12675
45161
71443
61597
00362
31064

.00000
.20837
.70886
.97356
.54585
.11201
.21612
.82423
.85746
.86685
.43466
.79496
.28671
.03746
.67667
.67068
.07347
.08523
.28369
.28166
.24949
.59606
.99879
.23731
.98171
. 77425
.29451
.52743
.28804
.30127
.91869
.14600
. 74494
.78974
.74804
.09852
.50600
.93109
.29027
.05853
.40544
.90574
.52444

-2

WKERERPdPOWRLDNMDNMMDRE OO

I
o

-1

-1
-1
-1

-0

.36121
-1.
.22824
.53408
.65259
-0.
.53671

66032

04952

-1835.635600 hartree
084114 hartree
-803.93 cm™

.00000
.00000
.14253
.25812
.19071
.59096
.18891
.01939
.32640
.84031
.16155
.27670
.14012
-0.
-0.
.12583
-1.
-0.
-1.
.46449
-1.
.46286
-1.
.82643
.41437
.29490
-2.
-2.
-1.
-2.
.20208
.06563
.18014
.71869
.23115
.13782
.12356
.04038
.66785
.14007
.64694
.26017
.92098

55657
97752

58442
92695
00976

96520

70587

14444
59952
99822
33334

-2
-2

N W W

O O O

.31644
.64674
.59297
.58552
.19638
.17491
.41291

.00000
.00000
.00000
.04831
.29545
.50738
.38710
.93236
.24968
.89897
.05654
.05229
.19576
.38182
.79372
77112
.21534
.29566
.15054
.13559
.70590
.87774
.00668
.77101
.07485
.34312
.27049
.22847
.30227
.50213
.32280
.36040
.70821
.13004
.26971
.87318
.74474
.16665
.12621
.83323
.55647
.39997
.11504
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-1.78609
-3.23178
-2.00782
0.73200
0.38356
-0.09073
1.53917
0.69632
1.42797
.02168
-0.25918
-3.62225
-2.72597
-4.24774
-4.17426
-2.64480
-4.00289
2.05461
-0.16497

ITED DD DD IDQIDEODIDOQ@IDEDID QI DT
H

3a-molh-ts-C

SCF Energy

s}
ny

.00000
.20786
.68150
.92328
.52003
.18505
.31570
.97783
.99378
.76853
.34448
3.75607
-2.29358
-0.20332
-2.81988
-1.91483
.01661
0.09345
-3.63180
-2.80304
0.15625
0.95147
-4.14862
-4.31681
-4.97924
-4.09964
-3.40093
-5.07765
1.81806
2.63204
2.28573

NoooooorNMDNO

TIHDQ@DTDTQA@D DTN I@oD DAt ED DD IoDZ200Nz20nO0
o

OREFENMNWENMNMDNDDNDNDN

WRERFRFWWENMNMRE OO

.36417
.37515
.73308
.37887
.49294
.64811
.10235
.97168
.21121
.46398
.41441
.09445
.35085
.43485
.02502
.16357
.62486
.74714
.27074

-1835.633209 hartree
Total Enthalpy = -1835.081550 hartree
Negative Frequencies: -827.36 cm*'
.00000
.00000
.15378
.24220
.11204
.43880
.10868
.93829
.13126
.63033
.16409
.31864
.16659
.97176
.81138
.59770
.96253
.31438
.02368
.00323
.90163
.43097
.75292
.23775
.05023
.76965
.58136
.22881
.51473
.78013
.50209

[ I
N R NMDDN

PP OORNMNMMREPWHAENDWDNDWER

O O O

.70019
.81717
.59555
.43582
.40442
.10438
.59070
.65325
.87490
.57609
.36119
.48862
.05786
.09641
.32266
.41761
.59649
.99205
.64437

.00000
.00000
.00000
.15506
.50227
.70118
.09945
.57706
.35515
.17120
.12944
.13265
.27747
.37862
.38441
.12537
.27900
.57633
.34997
.08523
.23226
.05431
.06779
.03519
.91960
.91845
.15432
. 73745
.33105
.27075
.40671
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c 0.92259 -3.20598
H 1.50153 -3.10064
H 0.21258 -4.02726
c -4.12858 -2.27930
H -4.83990 -1.69045
c -2.34105 -3.83157
H -1.65730 -4.44724
c -3.64013 -4.28564
H -3.95300 -5.24272
c -4.53473 -3.50877
H -5.54736 -3.85906
c 1.74471 -3.37188
H 1.08502 -3.36078
H 2.38067 -2.48420
H 2.38450 -4.25737
c -1.03877 -1.60856
H -1.52294 -0.65977
H -1.79556 -2.39629
H -0.70549 -1.53922
c -2.77120 -1.28619
H -1.77779 -1.74596
H -3.48801 -2.02865
H -3.02670 -1.05362
c -3.34126 1.91978
H -2.59567 2.68339
H -4.26011 2.44302
H -3.01649 1.34389
H 0.29295 -4.30839
H 0.86944 -1.07112
H -4.42622 0.32365
H -2.04280 0.68504
3a-dihy-A
SCF Energy = -1835.640383 hartree
Total Enthalpy = -1835.086443 hartree
Rh -0.08324 0.91463
0 -0.54157 0.71517
c 0.45124 0.66109
N 1.71120 0.83028
c 1.98770 1.25820
c 1.44948 2.46448
c 3.12316 0.65565
N 4.08319 0.20605
H 0.93646 3.11073
H 1.86115 2.93917
H 2.47780 0.76905
H 0.34072 0.45649
P 0.16900 0.96464
P -0.29170 -1.52053
c -0.29369 -0.69218
c -0.46666 -1.78477
H -1.57355 0.78187
H -0.67122 2.37328
C -0.75256 2.25492
c 1.88186 1.40913

-4

-1
-2
-1

-0
-0

-1
-1
-1
-2

-3
-0

-0
-0

N wWwooNhdDNOo

.53920
.46339
-3.
-0.
.39218
.64288
.21924
.42870
-1.
.69191
.51636
.25330
.12630
.29639
.334093
-4.
-3.
-4.
-5.
.91731
.91851
.55584
.95606
.55309
.32210
.83899
.42583
-1.
.31395
.63959
.47340

70389
17828

83504

14189
88781
08601
18271

02822

.01550
-2.
-2.
.47342
-1.
.67126
.50250
-0.
.37331
.20985
.13415
.97844
.28382
.25788
.95106
.07521
.43559
.12015
.29920
.95234

16150
90729

12479

02072
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c -1.88461 -2.07552
c 0.72689 -2.99001
H 0.75087 -3.69072
H -1.91743 -1.42279
H -1.09268 1.70960
H 2.35970 1.95995
C -0.75611 -2.14189
c -0.43684 -0.88742
H -0.86521 -2.27390
H -0.29301 -0.06286
c -0.93134 -3.22244
c -0.78279 -3.04354
H -1.18448 -4.20227
H -0.92545 -3.89580
c -1.61393 -3.51880
H -2.29431 -3.78737
H -1.81028 -4.22475
c -0.14391 -3.60371
H 0.00540 -3.04046
H 0.17073 -4.63380
c 0.36079 3.23259
H 0.59519 3.92006
H 0.01632 3.84876
c 1.59784 2.40198
H 2.47738 3.02853
H 1.41119 1.84365
c -1.96864 2.91453
H -2.43100 3.60676
H -1.68976 3.48330
H -2.72576 2.18129
C 2.78748 0.23338
H 3.74382 0.61978
H 2.34738 -0.37853
H 3.00655 -0.40864
c -3.17955 -1.88602
H -4.03340 -2.18821
H -3.19306 -2.49158
H -3.33398 -0.84015
c 2.16438 -2.68778
H 2.64848 -3.60732
H 2.19705 -1.96793
H 2.76402 -2.28623
3a-dihy-C
SCF Energy = -1835.637619 hartree
Total Enthalpy = -1835.083496 hartree
Rh 0.60423 -0.40682
o] 0.37214 -0.60016
C 1.44786 -0.72169
N 2.64305 -0.53600
C 2.75227 -0.04691
c 2.24759 1.20307
c 3.74116 -0.72251
N 4.57624 -1.25098

-2

-2

-0

.59357
.37635
.46727
.47545
.18802
.13395
.84930
.33474
.92143
.02568
.98517
.61154
.37874
.95453
.06682
.88249
.24900
.49529
.42660
.69555
.73693
.91293
.57405
.10439
.28659
.03121
.64901
.36061
.75726
.35624
.33092
.69856
.12308
.47436
.19814
.41718
.10899
.48088
.79639
.14270
.62043
.02340

.10521
.30898
-2.
.33051
.97652
.65258
-0.
.43069

91459

18257
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sl niie i@ Ne e s lite i@ W a i a s J e J @ W i« s Ja s B @ [ i« s @ N« s 1 n J @ N« = i« s @ W« sl s @ s H e n B @ N @ [ 1« - I @ N @ = R n i« s 3 s n BN G MO N @ N @ W< =i+ B @ I @ WU VAN o Jie s e i o

3a-dihy-ts-A

.81865
.52883
.49274
.47248
.62485
.06373
.84087
.57166
.64245
.18398
.02407
.60663
.75606
.66183
.46130
.12594
.46522
.00603
.03281
.66435
.88219
.23801
.30896
.21886
.59133
.66527
.53332
.91180
.97454
.67075
.34466
.27808
.63594
.00092
.64102
.06574
.87779
.78196
.88247
.82694
.07761
.94358
.22290
.03614
.93560
.72079
.76790
.64300
.35865
.34605
.99660
.65619
.63489
.47452

I
OO NMNNMRFRPRREWEREDNO

[ N B
NFEFRFRPRPENMDWDNDOO

DU OO0 OO0 Wk WwWNN

.81599
.68440
.70195
.99345
.59699
.35983
.32389
.18489
.30464
.88057
.07864
.38542
.19629
.28813
.30652
.89377
.37899
.17715
.75216
.89219
.30684
.56193
.90094
.19742
.78402
.45888
.41919
.43495
.14943
.41363
.77311
.26370
.58220
.43279
.81393
.71057
.62155
.98060
.00736
.07946
.15870
.87360
.03177
.05824
.07470
.63712
.03312
.08551
.55225
.00198
.01239
.27207
.68052
.93037

[N 1
N WwWDN o

1
OO NMWwWookrnhNOo

||
BN WBRBRDDNUUABRMRANDWOOR A

[ I B | [ R T N |
RPOMNMNMRPRPROHFHFONMDNDHKH

NDNDNWNDNWWNDRERPEO

.43536
.27310
.85762
.97614
.18365
.21854
.82932
.98416
.13240
.12907
.35065
.77891
.12891
.79009
.21126
.95920
.04857
.91910
.84890
.51273
.23605
.87957
.68443
.17703
.72612
.84125
.01339
.16856
.91943
.77573
.98821
.67504
.63374
.51739
.00197
.76410
.34328
.02295
.59843
.14902
.31859
.95275
.03739
.70421
.86580
.42908
.95039
.22477
.73464
.02141
.90591
.74082
.08468
.61449
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SCF Energy

s}
ny

TN @DIDIDQD@DNoDQ@DNDQ@DN D@D DD DD Q@DQ@DNIDOONANA@D D ANortED oD D ImoDZ20NN3200

I
N WNOOOOOoOOoONMNDNMDNO

[ I I R |
wWwoornNnOo

-3

.00000
.22975
.75452
.05007
.63555
.21465
.15265
.78655
.97797
.75212
.53349
.83954
.26610
.04080
.65177
.64214
.11044
.09056
.20209
.29982
.32018
.55026
.94690
.18151
.94008
.73446
.22611
.44241
.22418
.22369
.91267
.13792
.70896
.86227
.84780
.20249
.50406
.95793
.27730
.00907
.36488
.83397
.87042
.523098
.06578
.71387
.55560
.26574
.85414
.42719
.66382
.77568
.26192

-597.12 cm™?

WKERERRERdPWELEDNMNNDERE OO

-1
-2

-2

-1

-1835.636822 hartree
Total Enthalpy = -1835.084486 hartree
Negative Frequencies:

.00000
.00000
.13044
.26467
.23112
.62148
.21933
.05182
.40112
.89853
.15607
.24565
.23853
.55823
.07703
.19507
.55463
.09195
.14563
.33853
.90183
.50332
.79526
-1.
-1.
.46861
.28367
-2.
-2.
.54204
.08348
.20660
.33668
.60751
-2.
-2.
.94841
.84506
.47059
.02891
.49666
.46201
.34327
.48840
.64328
.02265
.01405
.29537
.53017
.39508
.99016
.29472
.32289

89350
56176

75587
16632

06681
05340

NEFPE R WHAEDNDWNDWPRE

.00000
.00000
.00000
.11314
.39411
.60749
.26310
.77728
.34756
.01200
.09843
.10081
.13901
.32415
.73355
.71040
.12177
.60741
.22087
.03915
.64715
.80434
.94181
.70559
.00959
.27579
.20017
.15369
.23260
.42915
.23819
.27013
.60906
.06225
.19608
.81837
.84763
.28291
.23165
.92217
.64035
.49749
.40192
.37423
.07933
.56327
.57244
.78864
.49132
.28362
.37537
.93475
.00244
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-4
-2

-1

DD DD oD o Qo

3a-dihy-ts-C

SCF Energy

o]
jag

| B 1
MNoOMNMWNMNOHFHF OOOONMDNMDDNO

AIDAoaDQADQA@DNDQA@DNIDQA@DN DD DN AA@DN DAt oDn D Dn D202 0n0
o

.25186
.37153
-1.
.64264
-3.

2.
-2.
-3.
-0.

82507

03310
10371
67130
90756
19116

.00000
.26442
.78314
.08014
.66170
.31344
.03540
.59024
.13439
.59721
.53734
.86049
.21735
.28628
.81403
.95978
.00762
.21521
.56351
.57602
.05958
.92811
.91152
.00656
.75673
.93903
.21841
.92178
.71796
.50452
.21812
.73634
.25112
.04980
.10221
.77436
.40955
.76464
.68780
.02170
.53500

-1

-1

WKERERdORLDNMDNDMRE OO

.89433
-2.
-2.
.42773
-2.
-1.
.03990
.79094
.26753

01972
79807

51133
65427

-1835.613759 hartree
Total Enthalpy = -1835.062452 hartree
Negative Frequencies: -744.89 cm*
.00000
.00000
.12671
.25773
.18681
.46211
.42688
.42397
.11378
.73463
.16078
.25687
.11623
.04088
.80207
.65889
.76551
.51080
.04930
.25022
.12174
.43451
.02298
.60504
.32226
.91872
.73966
.37697
.59603
.83156
.56999
.42212
.37793
.27797
.24174
.59447
.93925
.61050
.36710
.36111
.51809

-1

-0
-0

.18844
-2.
.62121
-2.
-2.
.91986
.52300
.68338
.57832

16064

72221
88162

.00000
.00000
.00000
.17542
.50428
.69836
.20694
.00758
.31432
.21368
.14996
.15575
.53252
.07933
.08520
.63509
.39418
.74156
.11828
.34245
.95065
.70832
.34892
.27169
.33154
.10160
.20925
.94680
.02634
.07927
.05055
.19499
.16104
.24156
.42970
.98450
.99299
.55217
.63960
.92136
.07419
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s eianiitas it e iya @ Rt a n e sia B @ [t o i« s n B @ [ = e sl s B @ T &

3a-alhy-A

SCF Energy

Total Enthalpy

o]
jag

TIHNQA@D@D D ToTOONAAQAED DTN IEomIED oD D200 N200

I |
PR ONRFEFRPRPONMWPSUDNMNMMMPENMDNDERE OO

-2
-2

2
-1.

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

.53017
.48413
.49978
.24161
.63722
.28562
.98536
.51453
.19617
.79027
.17876
.41867
.44123
.32594
.82520
.04603
.06908
.39573
. 77475
.60896
.29149

.75621
.72016
.87247
.96704
.86992
.09710
.53020
.02203
.02521
.07086
.87248
.01053
.67504
.60062
.09541
.10963
.85648
.14537
.56578
.47367
.35970
.64285
.27301

61656
81563

.42638

79053

.45214

04949
68894

-0.
-0.
-0.
-0.
-0.
0.
.83032
2.

o O O

OCO0OO0OORNRRRERRLRRERLRRERLO

1

0

0
0

.84894
.93636
.41264
.69601
.58963
.83195
.17720
.59202
.35431
.26602
.18582
.37512
.13970
.95234
.99947
.75563
.96715
.36004
.95753
.27511
.31987

-1835.682477 hartree
-1835.125333 hartree

11219
27335
34161
36931
47100
12895

83725

.32826
0.
.46691
.37899
.23334
.00927
.41387
.29716
.40057
.20323
.66699
.10565
.27590
.44384
.49139
.34322
.07699
.58694
.77451
.65532
.95852
.74592

03000

-1
-3
-4

-1

-1

-0.
-3.
-5.
.86623
.334092
.37216
.40062
.50564
.36394
.71056
.92428
.47654
.97744
.28068
.28223
.39722
.22229
.07762
.70910
.11597
.47548

-1

.35488
.30243
.25740
.08976
.32952
.40099
.22508
.25142
.71368
.54502
.44827
.48182
.65940
.79192
.58720
.61131
.85625
.31234
.59115
.15037
.58142

.40983
.56374
.05204
.29832
-1.
-1.
.45344
-1.
.54356

83581
17144

13335

09223

74868
13758
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c -3.45455 0.41539
c -3.79407 0.65426
H -4.24431 0.32405
H -4.83782 0.74723
C 2.12477 -0.33903
H 1.38075 -0.15265
H 2.91284 -0.94829
c 2.67081 0.99119
H 2.99061 1.66073
H 3.55461 0.80662
c -3.29142 -0.88904
H -4.17944 -1.47564
H -2.58495 -0.99070
C -3.62225 0.59429
H -4.45642 0.69806
H -3.93378 1.08518
c 0.57608 -2.28113
H 0.20472 -2.81294
H -0.27996 -1.96007
H 1.15296 -2.99743
c 2.04667 2.79622
H 1.21430 3.27504
H 2.75579 2.43584
H 2.54807 3.56617
c -1.88100 -2.75852
H -1.45421 -3.12382
H -1.06517 -2.64525
H -2.55873 -3.53139
C -2.57067 2.66966
H -1.63193 3.10477
H -3.27666 2.65487
H -2.97347 3.34067
3a-alhy-C
SCF Energy = -1835.662848 hartree
Total Enthalpy = -1835.105396 hartree
Rh 0.60849 0.14371
o] 0.56820 0.08268
c 1.55099 0.14354
N 2.83303 0.01094
c 3.35645 -0.28805
C 2.68058 0.53276
c 4.80769 -0.03581
N 5.94952 0.17098
H 2.81025 1.60226
H 3.23242 0.32499
H 3.50676 0.05669
H 1.37892 0.32191
= -1.75240 -0.35857
P 0.51170 0.34854
c -2.18706 -0.41607
c -1.19269 -0.07005
H 0.93481 -1.29713
H 3.22001 -1.36037
c -2.47011 -1.91257

WNWWWNONO

.78539
.11487
.04567
.39949
.09743
.88251
.55329
.55643
.36201
.93287
.26760
.52623
.10128
.04784
.34094
.97641
.31730
.43682
.91760
.91135
.79794
.27350
.04846
.39397
.16408
.22532
.88461
.54203
.88251
.524098
.04711
.64818

.32122
.48704
.25323
.92181
.56723
.45403
.61206
.62225
.67652
.53429
.67672
.32246
.21130
.94304
.57795
.51867
.01171
.37367
.00521
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I CDIQIDNIDIIDIQIDIIDIDIQIDNIDIDIQIDIIDIQIIDIQIDIDQDIZIQDNISINQIDIEZQQEDIDIDIZONONN

TMBOP Ligand, Substrate a, Major Manifold

4a-SQPL

SCF Energy

Total Enthalpy

Rh

Z2 N0

N PR OO

.93747
.77366
.92252
.32525
.60236
.14162
.12326
.79407
.51413
.02559
.76433
.47029
77271
.24561
.77077
.23697
.54343
.21812
.26613
.42972
.09288
.34978
.07611
71711
.02917
.79110
.54293
.34941
.06608
.50616
.18586
.91175
.06606
.66541
.13557
.42711
.85814
.71985
.92050
.45186
.63431
.04620
.08855

.69444
.56685
.68590
.83059

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

.82343
.60514
.02739
.20849
.73851
.18872
.35902
.38414
.04854
.36764
.22654
.75669
. 74479
.02962
.01070
.39231
.37195
.09935
.79543
.57613
.86758
.37972
.14024
17122
.08522
.30825
.42671
.98660
.65026
.93183
.45599
.20362
.32737
.07977
.13553
.94832
.33046
.52182
.80207
.00722
.63127
.67925
.64360

-1832.454186 hartree
-1831.932075 hartree

07199
43508
52878
33114

WNWWWNONRFWERERNMNWENRENDMRERENDN

N wwo

.08807
.96426
.69632
.91511
.25883
.45036
.24513
.32160
.88585
.38236
.62148
.03425
.39416
.32464
.72935
.05076
.90153
.43964
.42458
.17511
.70602
.16019
.46648
.03296
.69340
.93462
.51478
.46857
.64534
.16205
.99658
.71674
.23909
.06699
.24649
.43426
.58101
.15227
.91110
.26597
.88944
.40820
.88962

.90897
.06988
.61476
.95437
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OO T IINIIINIQAINIIIIQIONDINIIDIQINIIQAIIICDQINIQINIDINIIDIQDNDNIDIDIIDZOONQAA-YIDODIDZIoDZ200A0N

4a-MOLH-A
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o N NN

o

| 1 1 1 | 1 1 |
IS w [

S

NI N

N

=

o

N

N

w

o

S

4

.82099
.28476
.77567
.55870
.97628
.61147
.71480
.77388
.66460
.62947
.01986
.58847
.25318
.72914
.94935
.33420
.43130
.93839
.93573
.82232
.10966
.11038
.36057
.00805
.79860
.14992
.22529
.18652
.77035
.63760
.00617
.91092
.13944
.79531
.83512
.04699
.65260
.98145
.98550
.56048
.63246
.19642
.05019
.59653
.98112
.89005
.13020
.91659
.58858
.47056
.62182
.42208
.30672
.01975

-1

-0

I
P NRHE OOOOH®RrO

-1

-1

.07463
.33881
-0.
.14067
.01394
.81309
.41172
-0.
-0.
.26347
.67332
.85468
.92376
.91762
.33697
.87180
.20065
.65722
.68106
.76654
.46185
.19452
.84377
.78902
.90590
.85838
.80426
.41161
.06200
.46615
.10374
.44460
.50415
.89444
-2.
.41629
.30315
.30977
.61826
.29483
.36411
.02800
.48202
.71781
.20970
.58952
.57380
.66486
.76597
.79548
.46474
.76197
.89681
.30684

60177

77786
08327

93970

|
NRFPFRFRRFRPNMNNMNORPWONOOHRLER

1 I
H oK

1 1 I I
B RWwR

-1

-1.
.62572
.45767

-1
-1

-0.
.20321
.92681

.56129
.21190
.73961
.06653
.00591
.29529
.44424
.67804
.38386
.69714
.42457
.00159
.30201
.63461
.94932
.65728
.78785
.54785
.97240
.88326
.03100
.10733
.34764
.30185
.35043
.76066
.33960
.67457
.33394
.66926
.86500
.37816
.41781
.53144
.85501
.05767
.66434
.94227
.44808
.63890
.13311
.79635
.12741
.11802
.46740
-2.
-3.
.47526

94486
05242

27112

18922
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SCF Energy

R

Total Enthalpy = -1833.084111 hartree
0.12121 1.03515
0.44122 0.79369
1.65526 0.78291
2.60467 0.97725
2.21781 1.45969
1.49881 2.69824
3.09180 0.99711
3.80271 0.59950
1.35426 3.24023
1.56077 3.31414
3.58256 0.99539
1.98550 0.60412

-0.15822 0.95597
-0.61525 -1.28086
-1.70683 1.54253
-1.31872 2.23107
-1.71105 1.80842
1.10735 1.58745
-2.12847 -1.77715
0.61732 -2.58615
-1.58353 2.85179
0.91505 -2.27180
-2.98179 -1.31941
1.96520 0.90902
-1.06984 -1.70638
-0.90303 -2.76823
-2.14621 -1.53299
-0.29113 -0.84938
-0.73103 -0.93985
0.74413 -1.19996
0.50304 1.46410
1.24778 1.81732
0.26533 0.42135
-1.78036 1.79066
-2.61270 2.43136
-2.00606 0.76855
-0.04952 -3.97361
0.66923 -4.66856
-0.30285 -4.36374
-2.30435 -3.31031
-3.16352 -3.58681
-2.50392 -3.66465
1.58929 3.03037
2.10278 3.38335
0.76828 3.72668
2.31118 3.08834
-3.03362 1.26968
-3.85866 1.91161
-3.24671 0.26084
-3.05289 1.24740
1.85993 -2.65811
2.58561 -3.36252
1.61311 -3.01656
2.35771 -1.69062

T DQD I DD DI DIQIDIIDIQDNIDIQIDIDQDN DA DD IDIQDND DDA AN DY oDIooDIEZZ20000R2000

-1833.622816 hartree

NHFRPRRPRNVNRHFEPRPRPORBRNONOORKENWWO

.97193
.13766
.42757
.50995
.18879
.12699
.15119
.68066
.05718
.24209
.78155
.45650
.35553
.93255
.31133
.23047
.98563
.60183
.92462
.47597
.67066
.48399
.40526
.53167
.82692
.03277
.924095
.83279
.83056
.90999
.02129
.74122
.27959
.53519
.84379
.88397
.60312
.04993
.60252
.89195
.51192
.86779
.36895
.26908
.17938
.55474
.42196
.74783
.79039
.33085
.57918
.99958
.42634
.47915
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oomIETIN

4a-MOLH-C

SCF Energy

Total Enthalpy

o]
jag

ToDQ@DNIDZQDIDIQDNIDIQDIDIQDNIDIQIDIDNQADNDI D INAAQA@DIED Y oDiIEoDIEZZ200000Nz200

-2.
-3.
.27906
.92106
.63356
-1.

-1
-1

NNORPROOROHFFWNRED®WNDNDMDDNRE OO

1
o NN

07826
02325

18797

.65788
.54794
.68069
.80146
.72045
.02745
.79579
.67494
.72378
.33107
.70063
.78974
.67321
.64458
.04566
.72702
.88324
.92540
.08329
.88309
.86394
.49059
.01845
.66701
.01859
.98453
.20645
.13929
.29011
.08680
.61774
.85565
.04418
.27144
.92576
.72411
.89869
.72100
.96089
.02737
.21246
.09066
.47050
.67946
.90453

-1
-1
-1.
-0.

-3.

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

N

1
OPrococoorw

[N |
NWNEDNDRE

.25628
.48788

74358
17692

.29058

98916

-1833.629851 hartree
-1833.091390 hartree

38679
68725
73623
52209
06467
17263
50826
85524
76443
75590
56160
96335

.22588
.23324
.28291
.35591

86575

.88570

03479
61349
60216

.42825
.46815

58918
35122

.44535

01912
11698

.19856
.36157
.21231
.25937
.97266
.05892
.38417
.13965
.51629
.06634
.86027
.67698
.64629
.27782
.57322
.64420
.08047

N bW www

NRFPFRFRPFRPRPNMNNMNOOORPWONOORREDNWWO

1
o N

.37040
.87355
.93509
.41725
.18426
.44099

.94094
.11408
.64411
.95461
.57678
.32337
.74667
.06601
.18319
.46393
.42190
.70992
.37709
.76056
.85248
.88962
.29948
.22229
.04327
.87713
.88592
.88480
.00995
.19194
.94265
.96833
.96815
.00205
.08860
.26813
.03977
.25461
.05254
.78456
.54226
.79834
.81160
.27995
.27954
.75136
.22508
.17144
.34607
.43595
.21962
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4a-MOLH-ts-A

SCF Energy = -1833.611256 hartree
Total Enthalpy = -1833.074211 hartree
Negative Frequencies: -849.19 cm™*

Rh 0.04428 0.67066 -1.
0 -1.66374 1.62545 -2.
c -1.97781 2.73691 -1
N -1.28621 3.32564 -0
c -0.00729 2.78172 -0.
c 1.00523 2.64511 -1.
c 0.26056 2.94839 1
N 0.45321 3.10668 2
H 0.82050 3.05608 -2.
H 2.04278 2.59861 -0.
H -1.57110 4.23758 -0
H -2.85478 3.27482 -1.
P 1.72960 -0.57648 0.
P -1.53035 -0.72151 0
H 0.06847 -0.51047 -2.
H 0.79323 0.41410 -2
c 3.11879 -1.19043 -1.
c 2.70814 0.06662 1
c -2.47065 -1.95640 -0.
c -2.89226 -0.09769 1
H 3.60123 -0.27526 -1
H -3.47553 0.58029 0.
H -1.70843 -2.63280 -1.
H 1.99538 0.19006 2
c 0.87324 -2.10936 0
H 0.65848 -2.72924 -0
H 1.54891 -2.68671 1
c -0.42314 -1.77522 1
H -0.20436 -1.20935 2
H -0.92496 -2.69690 1
C -3.83241 -1.24569 1
H -3.30329 -1.92378 2
H -4.67847 -0.81628 2
c -3.44332 -2.78399 0
H -4.02208 -3.44823 -0

H -0.38806 2.43614 2
C -2.98756 -2.12913 1
H -3.68319 -2.55801 2
H -3.36694 -2.38172 0
H -2.02588 -2.62909 1.
C 1.63565 2.37514 -2.
H 2.49691 2.93202 -2
H 0.76147 2.70193 -2.
H 1.48120 2.67930 -1.
C 2.16256 -2.64749 -1.
H 2.19581 -3.63116 -2.
H 3.08495 -2.12298 -1.
H 2.15249 -2.80578 -0
O -4.25011 1.44871 2.
o] 2.11880 -0.84744 -4.

.37078
.66191
.39094
.66605

80359
13605

.51873

70886
09836
71752
19785
97324

.63800

04979
09899

01566
02006

.54953
.56953

15395
13758

.24005
.37789

12422
83716

.22901

92530
00063

.31723

10168

.40797

09290

.47210

74176

.44651
.45745

81033
15143

.29688
.63430
.24275
.27120
.38480
.29659
.69485
.87896
.56985
.42569
.12361
.52658
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OO0 IIIZINAINIIIDIQAIDIIDNDITIAQIDIIDITIOQIIDOQEIDOIL

4a-MOLH-ts

SCF Energy

Total Enthalpy
Negative Frequencies:

R

AN DT IDTITZTQOQAQAQAINITDYY DD T IoDZ20QNR=20005

|
WNDNDWOU WP WDN
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PR MDD

-3

-C

-0.
1
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-0

-1.

-0.

-2

-3.
0.

-0.

-0.
1.

-1
1.
0.

-0.

-2

-2.
2.
3.

-2
3

-2.
2

-0

.899098
.75319
.32293
.27933
.16644
.01747
.74036
.67755
.00021
.55676
.18742
.37910
.85783
.69814
.22361
.42490
.72747
.05354
.084098
.21216
.55064
.65170
.03116
.38671
.69097

06927

.17862

63850

.48608

02700
22124

.45929

61938
73210
70686
89877
07277

.42053

81129
02118
94946

.41113

71266
97550
05274

.96719
.44192

14638

.37684
.29762

QO PR NMNNMNNMREDNDWWNO

[ | [ N
MNoOoORrOoOOOOHRHRERREO

.41800
.00712
.62760
.94863
.96762
.19873
.92634
.03326
.48845
.30936
.96393
.67338
.01676
.48374
.11457
.40391
.23168
.63577
.35661
.27337
.64858
.03681
.65207
.97227
.24122

-1833.613949 hartree
-1833.077234 hartree
-784.14 cm™?

.92196
.64039
.72881
.81119
.63021
.94267
.59025
.55642
.37508
.33120
.71648
.67445
.92425
.54129
.35801
.23517
.09619
.23279
.18438
.84103
.15513
.15870
.51110
.28755
.41607

.84279
.87108
.72503
.18639
.25287
.90076
.08625
.29607
.95661
.88723
.99206
.66969
.37415
.40203
.20965
.21951
.11032
.08506
.35018
.90302
.50537
.55354
.53037
.80020
.83945

.46936
.06198
.78075
.06231
.58403
.52296
.64904
.73357
.80274
.27042
.13372
.12247
.13165
.07771
.96348
.76982
.44713
.44923
.50193
.29409
.53111
.52408
.34795
.41648
.21886
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H -0.80847 -3.29134
H -0.14804 -2.61096
C 1.05715 -2.20573
H 1.73983 -3.01864
H 0.93665 -2.23929
c 2.44493 -1.44177
H 2.05895 -2.45350
H 1.63449 -0.82263
H 3.21066 -1.51478
C 4.23311 -1.70656
H 4.98957 -1.75135
H 3.89232 -2.73963
c 4.11117 -1.23100
H 4.79508 -0.99919
H 3.71478 -2.24457
c 3.55949 1.23716
H 2.79341 1.99663
H 4.07765 1.47721
H 4.29122 1.30644
o] 4.89184 -1.19344
c -1.56819 -1.32372
H -1.12531 -2.32545
H -0.75795 -0.60044
H -2.20592 -1.24612
c -3.44669 -2.24791
H -4.10793 -2.20121
H -2.92370 -3.21902
c -3.59156 -2.43240
H -4.36006 -2.59148
H -3.00113 -3.35929
c -3.58872 -0.00726
H -2.99700 0.84842
H -4.28679 -0.26280
H -4.17852 0.29553
O -4.27746 -2.17879
4a-DIHY-A
SCF Energy = -1833.617655 hartree
Total Enthalpy = -1833.077910 hartree
Rh -0.15957 0.99864
o] -0.40895 0.78946
C 0.63482 0.74444
N 1.85377 0.96244
C 2.00544 1.46156
c 1.35545 2.63371
C 3.11836 0.93939
N 4.05514 0.54550
H 0.83324 3.20929
H 1.64933 3.15892
H 2.66996 0.90695
H 0.60806 0.50769
P -0.22405 1.11986
P -0.16209 -1.48993
H -1.66951 0.76310
H -0.81217 2.43129

OO ORFRPWONOFEDNWWWO

.19587
.28625
.47932
.21341
.56687
.56694
.39770
.95992
.34615
.79429
.58434
.60892
.52864
.35188
.70045
.41902
.24886
.35321
.61063
.34774
.71233
.72094
.82652
.59896
.32201
.19316
.35620
.02578
.78823
.94928
.75456
.08602
.55871
.88721
.18638

.99880
.20208
.87311
.35088
.00920
.63822
.28026
.71188
.39281
.74079
.94942
.94311
.30092
.69560
.74906
.97307
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OO0 ININIIIQIDIIDNIQIDNIIDIQIDIIDIQIDIIQIDIIDQNIDIDIQIDNIDQIDIIDQIDNDDITONCQOAN

4a-DIHY-C

SCF Energy

Total Enthalpy

R

NN noo

W NDNMNMNRE OO

.34851
.33428
.82239
.024098
.93805
.07388
.56071
.92616
.87767
.94349
.80385
.14237
.90562
.58886
.92546
.83282
.44901
.23013
.80090
.67620
.45803
.11478
.46851
.84634
.79970
.77030
.19036
.99724
.61357
.66473
.81229
.38536
.28078
.90840
.43649
.09854
.44495
.87556
.18418
.18961
.49696
.16814
.09486
.83339

.62389
.58454
.71329
.82083
. 74551
.02304
.76385

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

0

1
-0

.41603
.35756
.20704
.78767
.36190
.57760
.75077
.44071
.53737
.55356
.63405
.69605
.72621
.65066
.49253
.65377
.57394
.43921
.29303
.52722
.21584
.91370
.49857
.73408
.12924
.99338
.56138
.70111
.48992
.39955
.30117
.13962
.37995
.33278
.70305
.40290
.98479
.70840
.85434
.22622
.33682
.77874
.61264
.39480

-1833.618015 hartree
-1833.078712 hartree

45622
64752
61760
26631

.25609
.41055
.21674

P& NWNDDNDOO

O P NWWO

.03588
.32400
.21162
.35863
.66118
.43491
.53898
.20941
.85329
.60350
.94022
.16097
.47710
.45546
.81393
.40463
.18907
.57826
.95590
.00856
.19091
.72092
.12451
.99818
.36419
.07013
.89913
.62580
.88000
.93155
.59400
.00310
.95626
.50629
.76180
.28265
.29639
.84898
.66376
.88766
.36482
.84358
.04386
.73620

.94392
.15910
.67317
.99543
.65292
.39916
.75702
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OR RO ORWNR A
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NN
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[N @ N sl viits sl @ Wit i s T @ Wite i wiiNs T @ Wit o lis siite s @ Jta s« sl @ Wit s i i @ Wie s Je s B @ s e s I @ s e s B @ e s« s T @ Wit s it sl s s lle s BN @ B @ B @ T @ W« =1« s, w By v B s e o e n
1
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4a-DIHY-ts-A

SCF Energy

.61499
.55870
.16256
. 72567
.86395
.55714
.28160
.47911
.43948
.92649
.40878
.30758
.95461
.84737
.81405
.57757
.51042
.02594
.94314
.80098
.42989
.44431
.77328
.65994
.66528
.81629
.03934
.96715
.24533
.76169
.65883
.90277
.42878
.35466
.42730
.05198
.82337
.94524
.22664
.40915
.34165
.60707
.67004
.04820
.87792
.14443
.25754
.49102
.34030
.49376
.44314
.64673
.74316

= -1833.614025 hartree

.56173
.94023
.94532
.30912
.88417
.71796
.10559
.53829
.80577
.05913
.48245
.84867
.50905
.48944
.38146
.82460
.39608
.09132
.33693
.67746
.34229
.64207
.18289
.52653
.53527
.62409
.59115
.24890
.71545
.58140
.29857
.08313
.48924
.52344
.93546
.86343
.88257
.53772
.21421
.82798
.14871
.74888
.61698
.47057
.75874
.94713
.89647
.41861
.42222
.09441
.48978
.98121
.84188

1 I 1
P ORFRNMNMNMRFEFRPREPNMNMOOOR M WONO

[N
RN

.04383
.21956
.47095
.45023
. 72547
.34214
.72088
.81342
.92884
.43951
.95115
.41417
.32300
.02994
.40370
.61182
.89380
.92783
.99146
.84262
.12886
.40944
.38063
.10161
.52782
.01573
11222
.58191
.03547
.89209
.45199
.37394
.49657
.84634
.91423
.93337
.26179
.47116
.23645
.72551
.20146
.34923
.88604
.46956
.12362
.86428
.48707
.39306
.80411
.68205
.30522
.00897
.70455
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Total Enthalpy = -1833.075959 hartree
Negative Frequencies:

R
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0.
-1.
-2.
.41807
-0.

0.
.08860
.25551
.76901
.94366
.78357
.96625
.74064
.48387
.08255
.10758
.13222
.70395
.43414
.82108
.55817
.39428
.67762
.00109
.93282
.73172
.61833
.37041
.15678
.87499
.78098
.26317
.61950
.41435
.00206
.87760
.82773
.39828
.41923
.23713
.08343
.86953
.68747
.94134
.55027
.27000
.28032
.77375
.58144
.11025
.30363
.53242
.91310
.96201
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o

MWHFROREFEFDNMNREE OO
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03179
67164
06152

13566
92466

-633.64 cm?

BNDWWWwNDNDWNDR o

PR NR PR

.63039
51727
.62960
.32475
.88157
.75416
.08297
.27844
.18319
.78664
.22123
.09085
.59880
.77700
.61007
.25924
.09989
.02807
.98795
.14914
.14409
.55381
.67049
.05146
.16658
.77867
.73537
.85951
.32253
.78963
.28800
.98473
.85178
.80839
.46100
.45354
.98968
.61087
.97044
.85119
.01825
.84015
.89569
.35128
.07834
.87181
.58497
.09995
.38371
.03702
.43003
.19541
.68101
.47583

-0

-2.
.64976

-1

-0.
-0.
-1.
.17641
.31349
-2.
-0.
.40091
.06101
.00955
.33167
.87808
.96576
.12969
.49576
. 74225
.48268
.46029
.86454
.15199
.33810
.61135
.27395
.24564
.36491
.29500
.64345
.89752
.57840
.45039
.12348
.53024
.83756
.81912
.67306
.10701
.34809
.02139
.02743
.36222
.94558
.01095
.09354
.71708
.40539
.46117
.27039
.30400
.22975
.17830
.43240

-0
-2

MR OoOOONMNMNRFRFREDNMNEFEREO

.934091

05211

70264
21584
15249

13807
78821
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oomIETIN

4a-DIHY-ts

SCF Energy

Total Enthalpy
Negative Frequencies:

R

T DQIDIDIQDIIDIQOD DI IDIQIDIIDQDIDIQADI DD DA ANDY Y9I oI o202 0Q00

-3.
-2
-3.
-3.
-4

4.

-C

-0.
1
0

-0

-1.

-0

-2.

-3.
0

-0.

-1.
0.

-1
1.

-0.

-1

-2

-2.
2.
3.

-2
3

-2.
2

-0.

-0.

-0.

[

B WDNDWWscdPOOPPWEREDNMDNDRERE

16962

.49906

62796
97408

.34549

74813

04211

.15290
.57325
.59499

17620

.38084

60594
74440

.52711

90395
03859
99024

.35132

79380
04439

.35026
.35529

64364
91267
04679

.92090
.35844

08260

.31566

22174
71246
08082

.13419
.85699
.03623
.48356
.16452
.63511
.25714
.28866
.04814
.02603
.12073
.78101
.79751
.39078
.56240
.91580
.09153

-1

ORL PP ERENMNNMDNMNMDNDWWNO

= O

-1

-0

-2
-3

-2

-2

-2

-1

-1

P RN

.30048
-0.
-2.
-0.
-1.
-1.

69642
06325
65964
98889
12796

-1833.595968 hartree
-1833.059413 hartree
-723.42 cm™?

.81384
.58656
.67550
.81549
.68298
.09845
.81826
.92004
.62123
.59646
.72317
.59562
.03462
.55064
.22118
.79273
.16957
.35100
-0.
-0.
.23024
.31278
-1.
-0.
.51743
.39269
-2.
.26185
.02631
.33042
-1.
.37081
.75963
.33923
-1.
.46954
-2.
-1.
-0.
.16418
.30679
.00948
.53071
.47807

15419
71928

64893
33731

72631

33265

50680

56764
11887
87016

-1.
.51573
.54211
.53244
.80751
.75495

-2
-2
-1

oONKFEFEDN

90383

.40590
.10774
.97370
.32207
.38796
.43504
.60696
.81138
.70831
.23894
.24993
.39927
.14253
.10108
.88159
.79775
.43044
.45305
.54687
.27607
.47443
.47923
.34804
.44983
.21466
.22297
.28034
.46388
.16274
.55207
.56450
.41673
.94444
.33938
.79335
.58081
.64076
.54062
.37790
.67054
.52976
.42837
.46400
.70939
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o@mmomQa@DnDmQononQ@DniIToNO

4a-ALHY-A

SCF Energy

Total Enthalpy = -1833.112648 hartree
Rh 0.83527 -0.11498
0 0.75862 -0.32539
c 1.90676 -0.34647
N 3.00855 -0.23126
c 2.95822 -0.14782
c 3.91830 0.94988
c 3.26111 -1.46345
N 3.40154 -2.52796
H 4.93447 0.78131
H 3.98764 0.98328
H 3.91028 -0.27167
H 2.02033 -0.46013
P 0.75398 0.09396
P -1.58191 -0.02327
H 0.91614 1.39200
H 3.57401 1.92391
c 2.04834 1.07646
c 0.67025 -1.52623
C -2.40278 1.31885
c -2.54550 -1.52626
H 0.03846 -1.28848
H -3.42716 1.38798
H 2.45038 1.80463
H -1.96639 -2.40423
c -0.87033 0.94066
H -0.74347 1.98710
H -1.06045 0.93244
c -2.04030 0.30215
H -2.31203 -0.65483
H -2.93003 0.93826
c 2.05628 -1.94301
H 1.90842 -2.76349
H 2.68914 -2.31347
c 3.18629 0.12080
H 3.70520 -0.30906

-1

-3

-4.
.85998
.54039
.31407
.96022
.48595
-2.
.20956
.05346
.21949

-2
-3
-4
-2

-4
-4
-4

.90088
.50951
-1.
-0.
-2.
.38393

02468
73413
14927

04270

86376

.97963
.31854
.29974
.55235
.23339
.32528
.27138
.29564
.53179
.68844
.46502
.10732
.71130
.35611
.23689
.26401

-1833.655642 hartree

P WFEFRPNMNMRPFFOORM® WOHFOOORFRNWWO

I 1
R

| (N Y N N R
PFNMNNMNMWNMORFRODNLK

.36752
.70316
.74936
.77919
.58752
.33458
.20730
.37606
.01365
.77159
.93286
.77617
.14475
.55935
.90769
.19970

.98555
.11654
.62921
.90810
.42779
.96675
.88776
.43079
.34960
.12009
.37552
.71210
.33308
.85357
.98149
.32251
.27525
.29031
.86473
.43262
.15679
.47602
.56153
.11989
.68946
.39084
.76721
.92574
.38121
.97919
.83354
.54279
.01510
.70572
.83674
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OO0 IIIZINAINIIIDIQAIDIIDNDITIAQIDIIDITIOQIIDOQEIDOIL

4a-ALHY-C

SCF Energy

Total Enthalpy

o]
jag

TAQA@D D@D IO A@mmYy-g D oDImiIm=Z2NNNz200

I | 1
P RPRPORFRPRWORFRNMNMNMNMNWOORREFWWWOMRANMNWDNIEOO

.91913
.55222
.10414
.52724
.50202
.49653
.05160
.05053
.01232
.65430
.97257
.49119
.30837
.09269
.71874
.97376
.43897
.59428
.99901
.72498
.28831
.70378
.68406
.71498
.22699

73773
.66163
.63055
.90081
.38243
.83548
.85409
.01368
.10367
.36327
.57607
.45433
.69870
.62893
.95987
.09329
.24130
.88198
.84454
.70516
.87931
.31415
.32872
.42126
.01687
.20543

O O O o oo

.69010
.49228
.36253
.54288
.85570
.76286
.61340
.68978
.58249
.94065
.48441
.82214
.37322
.12647
.54912
.62173
.54730
.79224
.64666
.68891
.43282
.66589
.04234
.91248
.35311

-1833.640197 hartree
-1833.097392 hartree

.10939
.31209
.450093
.16526
.44169
.25250
.39210
.35009
.31887
.18824
.30212
.84073
.21278
.19428
.37119
.50104
.91429
.88990
.65085
.97898
.72960
.69967
.59077
.59816
.51182
.27088

W woMhNdMNDREFE O

P RPRNMNORPROM®PODONMNNMONWWNO

[
R NN

I 1 I 1
WR PR W

.28657
.98016
.34894
.37530
.33568
.77240
.90339
.50123
.13525
.62334
17727
.50160
.97927
.24447
.24113
.87076
.22712
.21785
.22199
.74771
.32096
.14072
.71260
.54900
.48902

.80727
.97246
.74789
.47959
.21761
.95482
.25538
.25783
.99037
.10866
.22217
.75846
.70431
.47378
.60202
.21306
.28445
.64203
.61287
.05525
.21306
.57360
.22490
.03285
.99405
.04489
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-0.91367
-2.16159
-3.09191
-2.35115
3.09947
3.69332
3.72663
2.19515
2.75710
2.26323
-2.32839
-2.63285
-1.34576
-2.92762
-1.95135
-3.68026
2.20805
.86695
2.73008
1.32547
-0.11916
-0.01541
0.24219
-1.18557
-3.55013
-3.78439
-4.39147
-3.48299
-2.50583
-3.23036
-1.51673
-2.50108
2.79820
-3.30982

OCONIXNIIQAEXNIDTIAQAINIDIZIAQAINIDIIDQINIIQIDIIDQIDIITDIOOIEDTDOIIAOE
N

TMBOP Ligand, Substrate a, Minor Manifold

4a-sqgpl

SCF Energy -1832.
Total Enthalpy = -1831.

s}
5

.71863
.50275
.58944
.76122
.82202
.49184
.59097
.20840
.27532
.85810
.62162
.62381
.71386

TN EDIODIEmZ200N00200
OR WNNMWNMNNKROO

-1.
-0.
-0.
.04095
.22051
.23213
.24589
.33657
.26456
.37104
.84324
.82188
.59706
.43421
.61635
.02653
-2.
-2.
.07883
-2.
.27083
.33023
.69245
.07276
.43076
.41492
.77191
.55248
.37334
.98919
.56551
.72428
.53670
.92176

-2

448776 hartree
926422 hartree

P RPPEOOOOO

60142
02589
55240

07479
53743

71472

.02165
.12152
.02011
.05531
.03579
.26516
.00964
.88985
.11322
.50816
.14125
.00465
.25010

W wokrNMRE OO

-2
-3
-2

-0
-0

-4

.93019
.09203
.32321
.25816
.84306
.64315
.93922
.26977
.32569
.62066
.82775
.21216
.25925
.11729
.59327
.64744
.17145
.91361
.21018
.07828
.32016
.57834
.17425
.18411
.67047
.09118
.89993
.41438
.53161
.07495
.96219
.49471
.27073
.27298

.43463
.61295
.21743
.58154
-1.
.52110
.52910
.08135
-1.
.46687
-3.
.31224
.86414

13216

16479

11119
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CoOxImIIQAENDIQAINIDIIDIAQAINIDIDQINIQAIIDIQDIDIQADIDNDIDIQADNDIQDNIDNoD TN

4a-molh-A

SCF Energy

Total Enthalpy

R

NNz=z2n0po

1
oS W

-0.
.22170
.89371
.96479
.81587
.97343

oR K

.61247
.00864
.65599
.18147
.82654
.91832
.62594
.80508
.83503
.82968
.56292
.04649
.06645
.55057
.80789
.24699
.94763
.57643
.72274
.01534
.11246
.60711
.69048
.36444
.63822
.39224
.66418
.44603
.15329
.49469
.44043
.55096
.84928
.87328
.45857
.45345
.33297
.45004
.41771
.45975
.11299
.58940
.82068
.34390
.67286

15211

-3

-1.
-0.
.23798
.25965
.31130
-2.
.47478
.73580
.18934
.09627
.30668
.13462
-2.
-3.
.57176
-2.
-0.
.39149
-1.
.35515
.94206
.53927

-1

-0

-2

-1

NP B ROoR

.35222
.38274
.04949
.95629
.87308
.47734
.43764
.74631
.88433
.60357
.66645
.30078
.39886
.55486
.18009
.26481
.96406
.10976
.04478
.93096
.17161
-2.
.24873

18782

83262
12764

07332

87156
93129

78258
01950

10301

-1833.622683 hartree
-1833.084455 hartree

.03419
.96089
.18863
.49373
.78303
.87918

R R NMDWDNDONR

-0
-2

-2

.18770
.07865
.38054
.95881
.92471
.07574
.04451
.26005
.99699
.50770
.54069
.53544
.62294
.85482
.81774
.87876
.34683
.16152
.98129
.55402
.04338
.91923
17622
.30303
.49700
.20120
.83002
.34687
.69079
.04769
.38836
.29978
.83609
. 74107
.31478
.71173
.95956
.05331
.62174
.76654
.54362
.77286
.80936
.61352
.58552

.43303
.62321
.13548
.40265
-0.
.61060

98012
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OO T IINAIIINIIQAINIIIIQIONDINIIDIQINIIQNAIIDZQINIQINIIDIQNAIIDIQIDNDNIIDIIDIZOONQAQIEDTDUYUYIDTDIDTDZ20N

4a-molh-C

.99911
.98938
.57465
.16340
.85282
.03418
.15587
.75848
.07666
.75782
.27007
.42702
.86110
.55909
.02770
.28703
.29627
.92713
.68884
.90349
.65245
.88832
.51042
.05209
.08132
.69654
.41161
.12811
.06994
.73111
.04764
.58997
.65821
.09106
.69625
.73098
.04105
.76219
.04213
.16923
.35858
.35946
.00543
.46682
.63301
.42202
.21219
.09544
.20666
77117
.82867
.07077
.25534
.82593

NN ERORRPWWRR

.45088
.20682
.50855
.38300
.68491
.13768
.84699
.30325
.33188
.05641
.09449
.96069
.93713
.63801
.56616
.72475
.79040
.86192
.48188
.52646
.97892
.82245
.70481
.46607
.98917
. 75467
.01046
.16802
.39211
.23377
.46665
.80591
.72865
.03306
.79378
.250093
.54233
.19821
.88891
.66273
.24826
.00276
.11570
.53621
.41685
.16907
.52280
.43022
.20586
.57808
.36605
.13047
.24435
.18270

.24127
.31907
.40118
.32974
.85475
.22035
.88988
.38044
.38108
.38765
. 74745
.88112
.75060
.32436
.66578
.66115
.49958
.50821
.22424
.47083
.08990
.35899
.25145
.64584
.27879
.76239
.66082
.38637
.89680
.81738
.66572
.55444
.78502
.45239
.47944
.41801
.28632
.78480
.56500
.20892
.69334
.05903
.26135
.64671
.40118
.29772
.40522
.31214
.84443
.70606
.95713
.98570
.66518
.65343
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SCF Energy

Total Enthalpy = -1833.085532 hartree
Rh 0.70672 -0.20976
0 0.45862 0.01753
c 1.54099 0.15615
N 2.70863 0.22550
c 2.75689 0.24611
c 2.15210 1.36252
c 3.84108 -0.53854
N 4.73707 -1.20244
H 1.81388 2.18723
H 2.50840 1.65157
H 3.57002 0.32056
H 1.56335 0.22601
P 0.67351 -0.37037
P -1.60003 0.29710
H 0.18766 -2.23298
H 0.94979 -2.22001
c 1.99056 0.35139
c 0.55915 -2.11696
c -2.06284 1.95157
c -2.88581 -0.82892
H 1.89738 1.44235
H 1.47854 -2.59773
H -2.92192 -1.71794
H -1.69759 1.88967
c -0.84885 0.55343
H -0.55462 1.60930
H -1.08016 0.28754
c -2.07859 0.35106
H -2.56821 -0.60097
H -2.81791 1.13650
c -4.26689 -0.13654
H -5.00715 -0.78308
H -4.59327 0.02579
c -3.59633 2.13479
H -3.82249 3.04529
H -3.99221 2.27438
c 0.59798 -2.12061
H 0.67697 -3.15951
H -0.34923 -1.71823
c 1.65713 -0.03936
H 2.42772 0.38344
H 0.68904 0.36971
c -2.53483 -1.25463
H -3.27532 -1.98057
H -2.55827 -0.40100
H -1.54780 -1.71643
c -1.38875 3.13437
H -1.61180 4.06663
H -1.74907 3.25271
H -0.30235 3.01992
c -0.65113 -2.92915
H -0.56022 -3.96425
H -1.58912 -2.53686

-1833.623571 hartree

.44721
.61932
.22898
.594095
.13918
.47789
.63524
.29996
.09989
.50366
12172
.32176
.88405
.22013
.90267
.81866
.02113
.56751
.95972
.99112
.93242
.21028
.34699
.99211
.47394
.47647
.50929
.58199
.80958
.76812
.94247
.42518
.09751
.00801
.57291
.01269
.11640
.45286
.51448
.48324
.13562
.80905
.42541
.77739
.10656
.49284
.25236
.78204
.77589
.22042
.08565
.43106
.49219
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oOommITmanm
P Wwwdkd wo

4a-molh-ts-A

SCF Energy

Total Enthalpy = -1833.
Negative Frequencies:

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

T IDT QOO IDIAQAIDNIIAQAIDIDQAIDN DN DTN TN AAQAEN DY oD on oD IoDZ200CRz20n00
|
o

.73125
.43022
.10198
.55175
.77220
.27931
.69882

11122

.54329

79284
09807
10573
19030

.27516
.39918
.13406

18771

.34755
.61763

71560

.51489

15557
91067

.20515
.49998
.85637
.53274
.88141
.83754
.51342
.53212
.47475
.07389
.53915
.01796
.14525
.86915
.69834
.39777
.72813
.24432
.38854
.23038
.11248
.82066
.44788
.68202
.31304
.67494
.74036

-0.
2.
3.
.43024
.71043
2.
2.
.43976
.37991
2.
.26939
3.
0.
.78445
.02546
.96854
.82265
.50067
.23664
.59624
.32234
.55580
.08473
.35161
.46765
.22451
.76206
.72892
.62886
.22981
.35948
.21850
.44023
.20365
.48770
.78090
.84368
.79791
.78864
.29680
.75658
.01730
.68320

NRPHRERERPNVMRPRENRERRPWONNMNRPNNRPWONDMNMNWNMNNOR OOOO

2.
0.
.34757
.15786
.27869
.08358
.43969

1

1

3
2

2
3

4

o

95611
07302

-1833.614653 hartree
077851 hartree
-805.31 cm™

85511
07397
09233

72568

54190

51651

75737
65484

R R DNDWND O

o P O

.99732
.69733
.45314
.72684
.72642
.66191
.67818

.86255
.64655
.97234
.11889
.48648
.422098
.89527
.04880
.28629
.05604
.63119
.25044
.18034
.01424
.19969
.24348
.30000
.51021
.21621
.58291
.27051
.34000
.19724
.33735
.42316
.03971
.69217
.78260
.59449
.60687
.31003
.47077
.63115
.56685
.69710
.65077
.29553
.54751
.60642
.60071
.55217
.04192
.43119
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ID DD D DIDQIDIDID QDTS QD

4a-molh-ts

SCF Energy

R

o@D QAIDTDCA~NAN@onEDUYronIDTonIoDZNCN=20n0o5

-2.
-2.

-C

0
-1
-0

0

0

0

2

3
-0

0

0
-1

1
-1
-0

0

2

2
-2
-3

0

0

0
-0
-1
-0
-4
-4
-3
-4
-4
-3
-4

.14390
.24801
.54155
.98378
.78847
.53911
.64745
.23956
.04151
.86717
.16855
.28982
.69366
.38108
.82109
86358
82636

.04239
.27073
.78442
.33645
.94847
.18519
.38197
.54220
.78516
.68523
. 71644
.26775
.43802
.79162
.05295
.87511
.23856
.89374
.95589
.00389
.31821
.83625
.08925
.97371
.65227
.75444
.14763
.87222
.77473
.15109
.86604
.80688
.86357

-0.
-1.
-0.

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

0.

0.
-0.
-1.

[

P NRPENMNRPERENMWOWDNDNDNDWDNDOOO

.97640

76060
59211
86605

.83856
.74964
.12330
.80158
.50722
.52321
.21733
.99029
.35341
.29006
.67142
.53304
.28140

-1833.610121 hartree
Total Enthalpy = -1833.073282 hartree

Negative Frequencies: -847.78 cm™*'

98115

.68844

77985
86215
66095

.87067

71081
79895

.24500
.21076

76745
72419
87827
60281
54888
39716

.42310
.95609
.47375
.78471
.304093
.26019
.19781
.27901
.07019
.47536
.74354
.78845
.76689
.44275
.23817
.48425
.29210

.23086
.65590
.60808
.85394
.60519
.68183
.63074
.73407
.62359
.63576
.10707
.74184
.33333
.39407
.41495
.55678
.22272

.38710
.84538
.48796
.23157
.77182
.66375
.76422
.75524
.97102
.35849
.484095
.76014
.22994
.03728
.92853
.69456
.38289
.39789
.50035
.38407
.67521
.55329
.74054
.15686
.17583
.21149
.98824
.80773
.82104
.35909
.16298
.47913
.14793
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c 3.10283 2.67987
H 3.57522 2.99042
H 2.49457 3.52469
c 3.72674 2.23976
H 4.63720 2.17806
H 3.16451 3.12585
O 4.15342 2.40424
c 3.11188 0.36210
H 2.55905 -0.52920
H 3.94479 0.05035
H 3.53732 0.79538
c 2.53501 0.84989
H 2.02370 -0.08550
H 1.90510 1.68121
H 3.45281 0.87859
c -2.26609 0.64933
H -1.40500 -0.01332
H -1.92590 1.67878
H -2.96858 0.41859
c -3.55766 -0.56871
H -2.76447 -1.26922
H -4.18339 -1.02742
H -4.18746 -0.41250
H 1.41677 1.71344
H -2.42959 1.24536
H -3.35148 -0.54752
H 3.51051 0.09437
4a-dihy-A
SCF Energy = -1833.620147 hartree
Total Enthalpy = -1833.080556 hartree
Rh -0.09134 1.01672
@) -0.53906 0.96274
c 0.43308 0.95171
N 1.71214 0.98289
c 2.05562 1.12801
c 1.78363 2.32314
c 2.97146 0.15174
N 3.74052 -0.63820
H 1.42771 3.16865
H 2.23634 2.53390
H 2.45887 0.93411
H 0.29282 0.90634
P -0.08510 1.13139
P -0.30659 -1.46163
H -1.60155 1.01362
H -0.49601 2.53317
c -1.24388 2.38661
c 1.49975 1.46842
c -1.94660 -2.17218
c 0.86336 -2.78068
H 1.81489 -2.63653
H -1.93904 -1.99936
H 1.87851 2.40845
c -0.73206 -0.51147

-0
-2
-3
-1
-0

-1

-3
-4

-0

-0

.09639
.03377
.73965
.14353
.74711
.48222
.19376
.07191
.36321
.43963
.98323
.88562
.12024
.21947
.48187
.85906
.97176
.01424
.66654
.85816
.12167
.08765
.74031
.05027
.19932
.42808
.11359

.31229
.47891
.24726
-2.
.43480
-0.
-0.
.55308
.36089
.17444
.51217
.33349
.98647
-0.
.02123
.26507
.75480
.92729
.64933
-0.
.19735
-1.
.50651
.59395

82769

78591
92818

07046

72339

73287

SO1
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O0ONIZTINMEIDIDIQAIDNIIDIQAIDNIDIZIAINIDIZIOQIDNIDIQIDIDIOQINTDOQIDTAODED

4a-dihy-C

SCF Energy

Total Enthalpy

o]
jag

T mIEmIEomIon2000N00N200

OFRFR ORFRPR WNEFEFP»PWNMDMDNMNRE OO

.82317
.47999
.23969
.80854
.81178
.06522
.73107
.33585
.20305
.13192
.90150
.01222
.92571
.08242
.31026
.99284
.24476
.25566
.05977
.78199
.06221
.22961
.56609
.48993
.24992
.81267
.10155
.83281
.18362
.50013
.18174
.09068
.24668
.19088
.24955
.94407

.52961
.30702
.36199
.57020
.72825
.23385
. 74234
.61611
.76128
.53444
.40578
.35976
.46603
.18010
71737

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

1.
-0.
-1.

1.

1
-0.
-1.
-0.

1
-1.

.43369
.64054
.72154
.93465
.60819
.37289
.12160
.39522
.72587
.05552
.78331
.69881
.08185
.91576
.18138
.93966
.33469
.03486
.80950
.47589
.19835
.85629
.37339
.69498
.55411
.14293
.65334
.40460
.83439
.67420
.48576
.91396
.62869
.41331
.73597
.42200

-1833.616410 hartree
-1833.076921 hartree

61540
78400
84937
62332
19665
02186
92618
50765
67859

.43697

77953
10081
86723

.17938

51336

1 [ [
NEFEFWWNMNREDNMNMNMNMOOOODODOR R BERDBRPNMNNREWN

1 1 [ R
O O OO NMNN

-0
-2
-3

-2.
.40570
-0.
.69565
.19582
-1.
-0.
.32566
.38263
.82013
-0.
.29861

-1

-0

-3
-4

.53632
.65150
.78362
.01840
.07317
.29032
.73027
.71906
.42721
.90371
.91464
.41881
.88567
.66109
.38441
.78256
.70437
.51545
.20619
.68894
.42753
.12883
.78996
.28191
.27877
.75272
.23652
.55324
.80157
.50718
.05356
.48952
.03095
.26363
.67237
.99832

.46952
.66984
.31573

77286

99452

71360
04234

13916
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OCON XN IIQAEIDIQAINIIDIICDIQAINIDIIDIQINIQIDIIDIQIONDIDIQAIDNIIDNIDNIIQINIDIQIDNIDIDITOONQOIIE

4a-dihy-ts-A

SCF Energy

Total Enthalpy
Negative Frequencies:

R

nNz2nouo

1
R Ww Ww

oORr R RKRO

.15858
.60160
.63896
.01599
.83161
.30822
.64149
.18722
.74057
.24034
.36042
.94638
.53322
.57046
.90463
.84679
.77905
.08554
.36836
.24862
.65831
.62703
.86119
.37903
.33463
.02069
.309098
.69133
.66175
.38963
.96833
.06898
.22161
.21349
.03177
.38934
.17108
.41018
.35822
.09391
.67929
.42757
.34130
.40748
.59987

.08439
.60889
.94536
.29431
.07061

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

.06272
.08416
.60324
.00681
.78265
.13935
.90722
.13047
.01586
.27291
.25498
.01322
.11627
.39755
.87154
.91344
.68424
.99818
. 74319
.76590
.81098
.60788
.61978
.35580
.38404
.15084
.14150
.51694
.21256
.42482
.27036
.73308
.74053
.84644
.21800
.59095
.59779
.34396
.62386
.05759
.52503
.09471
.30651
.16355
.75984

-1833.615359 hartree
-1833.077485 hartree
-609.73 cm™

79884
90907
95387

.43800

83043

PR RPNDWDNDONMDNDRE O

(oo ]

.49240
.97496
.47962
.54673
.94260
.89628
.15427
.44668
.60944
.29028
.37738
.90078
.69865
.90357
.18186
.67644
.20268
.39578
.41841
.79167
.64408
.02649
.37062
.40108
.42935
.09416
.75073
.45049
.85643
.98062
.66450
.25982
.14071
.31167
.22506
.91591
.28616
.22638
.82446
.64405
.36295
.71675
.64724
.17992
.60818

.82534
.73501
.14776
.08010
.38251
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-4
-5

-4

WNWWREREDN

w

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

IOD DO DI DIQODI DI DIQIDI D IIQIEDI DTN OO0ODIIDNNINIZIAQAINTDQAINIZIQINTDNIIDIOCNOAQAIDNDIEDYUYOEDIDTIDIDZ2NN
|
w

4a-dihy-ts-C

.05244
.04693
.12604
.00463
.03943
.63449
.81296
.74856
.46297
.17921
.16254
.21430
.58421
. 77591
.49841
.96106
.91875
.61007
.44810
.38260
.97803
.46986
.92087
.08696
.76791
.58749
.27272
.82032
.35881
.49185
.26709
.13311
.87140
.36789
.74716
.20599
.58637
.60612
.02501
.25892
.58024
.98833
.81253
.65705
.77749
.33541
.19442
.84695
.13734
.24415
.68818
.32212
.79406
.94769
.82453

| I N
OO WP NMNWNDNNDN

NRPRPRPPENRPRPNMNRPPEPONNNRENNRPWONNMNWNNOR OOR O

.86782
.68199
.59318
.53982
.72954
.28008
.53196
.64099
.82516
.18377
.62663
.82425
.38514
.34673
.59111
.33151
.63350
.04775
.35126
.40159
.25306
.78429
.73059
.63463
.34511
.51898
.31623
.30981
.02464
.35538
. 74448
.82445
.76076
.87884
.20855
.89404
.15122
.79798
.16134
.74256
.59457
.79040
.83964
.55503
.08928
.59562
.28078
.51773
.16130
.04888
.33267
.41972
.60812
.64975
.32073

-0
-0
-1

-2

I
NRFPNMNRELEDNMDO

.48153
.79434
.95429
.33312
.05553
.37141
.48484
.17219
.06279
.03328
.68746
.31940
.48271
.16479
.61056
.15377
.20578
.36034
.46280
.55350
-0.
-1.
.88769
.64799
.52838
.23308
.35609
.62177
.53113
.74779
.65807
.32233
.50488
.66534
.56135
.47927
.98654
.32315
.15532
.61908
.54731
.80596
.55900
.69438
.63963
.80910
.60805
.71904
.24362
.84939
.39480
.37705
.45202
.45176
.21723

14135
75589
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SCF Energy

Negative Frequencies:

R

TIDQ@D@DIDQoDInonmnQAEmIoNnoOD QMDD QA@DIIQINoDCANAN@onIEDUYYd D oDIEoD=200NNZ20Q08

1
oOo NMNMNMNDMNMNMNNMNHFORPRKEHPEPRPROOOWMNMORE OORO

I 1 1 I I 1 1 I I 1
Wh Wb bWDdDORRO

P ERPNDWWNDWPRDWLAEWNDW

.02270
.20164
.67369
.44084
.01709
.17023
.41295
.51814
.79991
.64189
.86407
.09323
.38040
.76782
.04643
.30987
.26646
.78142
.90333
.98336
.25279
.75951
.01172
.02371
.74518
.79419
.17457
.90483
.854092
.14913
.84707
.86068
.85753
.17447
.70661
.58595
.66144
.53455
.10505
.16583
.09610
.48763
.89423
.57191
.34464
.75968
.74912
.23017
.20469
.30181
.92665

-754.70 cm?t

-0.
.62449
3.
3.
.76938
2.
3.
.22387
.55349
1.
4.
4.
0.
0.
.32675
1.
.44850
.09958
.32837
.82014
.44751
.39381
.43503
.31521
.09243
.44890
.68873
. 74817
.71711
.24030
.94698
.28916
.12588
.67797
.91602
.56580
.34495
.29987
.26353
.41400
.29988
.57019
.01296
.63711
.05531
.15973
.93154
.04546
.44696
.16688
.48166

P OORPRFORFPROOOONWDNMNDNMNWDNMNDNMENORRNERENMWDNDDNDWDNOOHRH

2

2

3
2

0

[

-1833.592888 hartree
Total Enthalpy = -1833.056298 hartree

84748

73158
89874

10867
00056

61353
81328
64209
99829
61701

91683

o R O

.34953
.04593
.86604
.13585
.58163
.53755
.91175
.18781
.72484
.37615
.03577
.30976
.23751
.07692
.84755
.60615
.35597
.46802
.53256
.33294
.55254
.34339
.62015
.29307
.02433
.35521
.86650
.67987
.63337
.45710
.24805
.64132
.23926
.09715
.02390
.81851
.19383
.85187
.44472
.12548
.94768
.19156
.27102
.87441
.93700
.15734
.21491
.58095
.89246
.93858
.12007
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H -2.87698 0.11139
c -3.46518 -0.52255
H -2.63567 -1.14315
H -4.03924 -1.08415
H -4.12677 -0.33385
H 1.48581 1.73974
H -2.43729 1.36758
H -3.24524 -0.70505
H 3.38987 0.21280
4a-alhy-A
SCF Energy = -1833.657954 hartree
Total Enthalpy = -1833.115283 hartree
Rh 0.87120 -0.14023
o] 0.76870 -0.40298
c 1.90044 -0.46854
N 3.02107 -0.43169
c 2.98357 -0.46264
c 4.23350 0.18726
C 2.66819 -1.80421
N 2.15704 -2.79336
H 5.14282 -0.22700
H 4.31320 0.01443
H 3.91315 -0.52228
H 1.99398 -0.55800
= 0.79413 0.28020
P -1.52582 -0.12057
H 0.92662 1.37263
H 4.22060 1.26449
c 1.83662 1.57382
C 1.07346 -1.26015
C -2.31528 1.26094
c -2.46761 -1.62169
H 0.87657 -2.11204
H -1.60630 2.09726
H 1.21854 1.85471
H -3.47814 -1.51696
c -0.92944 0.89797
H -0.95361 1.94191
H -1.09737 0.90341
c -1.99387 0.07331
H -2.05400 -0.93745
H -2.98617 0.52099
c 2.56787 -1.30754
H 2.73874 -2.18750
H 3.20336 -1.41031
c 3.14634 0.98984
H 3.86824 0.80979
H 3.59008 1.73021
C -2.59957 -1.57171
H -3.23863 -2.39951
H -1.61220 -1.70056
C -2.40873 0.76996
H -1.40662 0.58510
H -2.88702 1.55098

.68862
.90402
.24285
.16208
.75605
.07081
.11285
.39299
.24935

.80148
.94282
.47779
.76759
.29950
.73358
.84139
.47113
.19258
.33880
.24521
.56484
.48390
.67569
.95038
.91597
.35086
.52645
.67081
.27120
.86584
.64667
.21429
.85399
.84309
.50896
.92426
.11246
.53159
.21607
.91590
.54358
.02403
.92024
.11054
.59337
.80835
.13175
.27768
.13688
.54695
.73668
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OO0OIN I IZIAQAIDTDITIANQINITTIZTQID TIDAO

4a-alhy-C

SCF Energy

Total Enthalpy

R

TIoDQ@DNIDQ@DIDQ@DoD DDA AA@DImYdYgED oD IoDIonZ2aNnNnz20n005

| Y T R N | 1
W W WNDNNNOFOWONNORNNMWOOREFEFWWWORMDNDWDNREOO

.18441
.88260
.38060
.41172
.09456
.16437
.68260
.64815
.85024
.82167
.82890
.45068
.68266
.62462
.41295
.07141
.96151
.22218

.75288
.73015
.71465
.98629
.44197
.85428
.91316
.07170
.13262
.34826
.68111
.55161
.67962
.60474
.99874
.16371
.30028
.82046
.94770
.46215
.38130
.36361
.09284
.32913
.97660
.20780
.76071
.16469
.99842
.53318
.06888
.81203
.57986

-1
-1

-2

-0

-1

-1

-0

.34748
.36474
-0.
.27801
.81932
.29035
.57707
.56522
.94375
.01714
.07476
.78543
.72598
.15239
.91245
.50932
-0.
-0.

52306

18396
38476

-1833.637675 hartree
-1833.094770 hartree

.04808
-0.
.11301
-0.
-0.
.21049
.51255
.45289
.26944
-0.
.01991
.40961
-0.
.36953
.39225
-1.
.99576
.79913
.25475
.17947
.80384
.14758
.19103
.08593
.44814
.13707
.52203
.16969
.83972
.84988
.80740
.46384
.94357

01000

08848

57818

17649

32699

63685

ONORFRF R DWW

1 1 I I 1
= =

[

P WNMNRFEFRFRPREDNDWDNDO

(@)

[

o

[

w w

.77796
.54087
.46877
.30935
.49328
.16165
.60337
.07378
.79552
.29627
.16709
.15742
.14755
.14205
.14585
.80756
.68684
.27072

.60139
.77761
.53656
.20812
.88765
.70093
.89262
.86978
.80130
.19152
.93708
.58029
.51460
.65924
.22340
.80074
.09086
.49257
.81128
.13429
.43522
.32873
.08148
.71991
.22303
.24686
.25433
.28547
.51980
.43661
.90934
.63539
.94623
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1.85988
2.43444
1.73201
-2.36776
-2.77657
-1.35502
-2.74367
-1.71449
-3.38893
1.43454
0.68002
1.02460
2.27449
.27740
-1.31261
0.22792
-0.30209
-1.47146
-1.44940
-0.43815
-1.90486
-4.27430
-4.35488
-4.76134
-4.84213
2.59118
-3.22835
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.77391
.85310
.78638
.98435
.94060
.87835
.33899
.42647
.98204
.62084
.41041
.25160
.98699
.03041
.71299
.00186
.07710
17732
.21803
.13029
.12055
.84353
.16176
.12846
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.98262
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.41629
.47800
.81238
.63442
.97660
.05576
.96833
.34589
.57531
.21574
.19842
.73160
.81559
.09131
.94693
.11835
.41348
.57398
.51959
.93266
.92340
.99576
.04724
.10396
.59929
.38652
.14839

So8



