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Corrections of translational entropy proposed by Whitesides (Refs.10a and 10b)
Absolute values of experimental entropies in solution are larger than those by using Sacker-Tetrode equation,

which is a conventional model for gas phase. Translational entropy in solution is proposed by Whitesides and
his coworkers, as follows:

10715/2y, MR 3\ 10715/2y, 2mMRTEe/*\ "
ree :Rln ree
( N [X] )( n ) < N4 [X] )( h* )

= Strans + Ranfree

ted
Stans ¢ =RIn + RInVi..

Strans refers gas-phase translational entropy and is given by Sackur-Tetrode equation.

e: elementary electric charge, 1.60217657x1071° C

h: Planck’s constant, 6.62606957x103* m? kg s!

R: ideal gas constant, 8.3144621 J Kt mol*!

M: molecular weight, g mol™

Na: Avogadro’s number, 6.0221413x10% mol*

Viree, “free volume” is defined as “the volume occupied by the center of mass of one molecule of liquid moving

randomly in a cage that is defined by its nearest neighbors” by a following equation
3

3 1027 ,
Viee = C -V
free free [X] NA mole

Since density of toluene at 25 °C is 862.3 g dm™ from CRC Handbook of Chemistry and Physics, 91st Edition,
Haynes, W. M. Ed. 2010, and M for toluene is 92.14 g mol™, thus [X] = 9.3585 (mol dm™). Vmole = 144.5189 A3
by volume calculations by using Gaussian 09 program, Viree is calculated as 0.4102 A3 when Ciree = 8. Then,
RInVsree for toluene is -50.464 J/mol K.



Figure S1: Network of crystal packing interactions of 2t2P DAPRES (Ref. 3d) with 3.5 A environment (see atomic
positional coordinates on the next pages) around a central molecule (ball and stick presentation) highlighted with pink

color
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Figure S2: Molecular orbital analysis of complex 2t2P from BHandHLYP/def2TZVP/PCM(toluene) calculation
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Figure S3: Scaled displacement vectors of normal mode displacements with imaginary frequencies for isomerization

transition states trans-cisNP (A), cisOP-cisNP (B), trans-cisOP (C) (see atomic coordinates on following pages)

H H -5.003709914 0.146602983 0.644454862

tranS-CISNP H -3.140493000 -2.820553879 3.063146104

44 H -5.162219965 -1.606844879 2.365907000
2cNP TS, electronic energy = -1485.20882949 a.u. c ~0.378455931 ~0.758159086 ~1.748872017
c 1.914601862 1.660434345 0.372539000 C -1.129212965 -1.871042069 -2.107513035
o 2.485341896 2.076664155 1.327665052 c 0.213682035 0.008901948 -2.740990000
o 2.496944827 1.174737311 -0.704778017 c -1.272592017 -2.215945017 -3.434904035
c 3.929895827 1.161888121 -0.705244983 H -1.611549948 -2.464840086 -1.353085035
H 4.213824793 0.739413104 -1.655583000 c 0.067280000 -0.339158017 -4.069075017
H 4.311000965 2.167945052 -0.605786948 H 0.785244069 0.877794931 -2.477661000
H 4.293163724 0.550154035 0.108270000 o -0.673274035 -1.450729983 -4.417222017
Pd -0.002345207 1.924760879 0.317248983 H ~1.858129035 ~3.076677000 ~3.701536052
P -0.184629879 -0.308191138 -0.003806017 u 0.525084983 0.265267000 ~4.830434000
C -1.759794931 -0.769974069 0.771923983 H -0.791536069 -1.716129948 -5.452037035
C -2.908379914 -0.088328104 0.382547896 C 1.060320086 -1.418383121 0.704621000
C -1.855524965 -1.754924983 1.742985069 c 1.523207086 ~1.160439069 1.988950983
C -4.125669931 -0.390939017 0.951559931 C 1.555089069 -2.513599138 0.014412017
H -2.856031914 0.683207776 -0.364340242 c 2.450797069 ~1.993745052 2.576764017
C -3.078535983 -2.054604931 2.311877052 ¢ 1.165496086 ~0.303108035 2.530089948
H -0.983228965 -2.293783965 2.059465121 C 2.490900052 -3.342374121 0.603041052
C -4.212791965 -1.374711931 1.918968000 H 1.220161052 —2.722785155 ~0.983543965
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cisOP-cisNP

44

2cNPiso TS, electronic energy = -1485.17323031 a.u.
C -3.479618275 -0.354092257 0.034484303
¢} -3.849687660 0.669276688 0.559601027
¢} -4.407375431 -1.214686642 -0.447423395
C -5.773589156 -0.862581816 -0.286413697
H -6.344683312 -1.675056541 -0.711454605
H -6.023407367 -0.741669633 0.760024000
H -6.001029000 0.060666275 -0.804308092
Pd -1.338070000 -0.921402147 -0.148842605
P 0.650700670 0.049012514 0.005332303
C 0.198290395 1.752571514 -0.374586000
C -0.914310908 2.309788211 0.249477697
C 0.910978303 2.502959908 -1.301519395
C -1.295188000 3.601949211 -0.044046000
H -1.503626119 1.744100000 0.948410578
C 0.527782303 3.797285908 -1.583492000
H 1.763489303 2.082619605 -1.799710092
C -0.573655697 4.347000908 -0.955981303
H -2.161767303 4.018316514 0.434621395
H 1.087451303 4.374036605 -2.296671303
H -0.873483697 5.353776908 -1.183312605
C 1.309407184 0.012171000 1.683860000
C 1.651687092 1.190983000 2.332228697
C 1.504926395 -1.204937000 2.326231000
C 2.184582000 1.151791000 3.605161395
H 1.504522486 2.139089000 1.851492000
C 2.040804000 -1.236047000 3.595424697
H 1.239516395 -2.124369303 1.839722303
C 2.379217000 -0.059409000 4.237016395
H 2.444207000 2.069204000 4.100522092
H 2.186905303 -2.180871000 4.085464395
H 2.790061605 -0.087817000 5.229744395
C 1.965147578 -0.420810000 -1.130413000
C 1.640023789 -0.827220000 -2.417047303
C 3.295615578 -0.342785000 -0.749951395
C 2.636568395 -1.141910697 -3.314324697
H 0.610689092 -0.911424000 -2.714689908
c 4.290992184 -0.663655697 -1.651782092
H 3.559828275 -0.040904000 0.246047605
C 3.962769092 -1.060908697 -2.931879092
H 2.378560697 -1.462147697 -4.306757000
H 5.320558184 -0.608009395 -1.349704486
H 4.738652697 -1.316256395 -3.630319789
c -0.269900404 -2.508897578 -0.201601605
N 0.282226330 -3.511467514 -0.222120303



trans-cisOP

44

2cOP_TS, electronic energy = -1485.20838409 a.u.

c 3.355638173 -0.562963636 0.044325921
o 2.983084332 -1.697561636 0.044540841
¢} 4.584756332 -0.149831636 0.044903000
C 5.601849332 -1.161247556 0.044656921
H 6.536447332 -0.625192477 0.047213921
H 5.510853411 -1.776991636 0.928048921
H 5.513863411 -1.773265556 -0.841656079
Pd 1.806729762 0.566918907 0.043058079
P -0.768443603 -0.015704271 0.005052000
C -1.781434285 1.433424206 -0.417717841
C -1.274086206 2.332012206 -1.347003841
C -3.022694285 1.679353364 0.149525159
c -2.000879047 3.444890285 -1.715455762
H -0.302817206 2.167078047 -1.779723841
C -3.745964126 2.798415444 -0.213978841
H -3.425742444 1.003350444 0.880461079
C -3.238393047 3.679966444 -1.147825841
H -1.594839967 4.133374285 -2.433623762
H -4.704912126 2.981721523 0.235593159
H -3.800852967 4.552597523 -1.426070841
C -1.210025000 -1.286988874 -1.217300079
C -2.351150079 -1.217096636 -2.002053000
C -0.352195000 -2.369602794 -1.366565397
C -2.634620238 -2.217048397 -2.912077159
H -3.019190000 -0.380982556 -1.910961682
C -0.642323159 -3.371542636 -2.269389556
H 0.549585079 -2.428641874 -0.782655556
C -1.783874238 -3.296345397 -3.044391397
H -3.520256238 -2.150083238 -3.517476079
H 0.028564762 -4.204528636 -2.374502794
H -2.005314397 -4.072690238 -3.754073556
C -1.435519841 -0.617483794 1.585466079
C -0.971180841 -0.026795556 2.753763921
C -2.375349079 -1.632985556 1.672972159
c -1.450498000 -0.430242159 3.982307000
H -0.229796603 0.751434206 2.705178841
C -2.847836238 -2.042980159 2.904865238
H -2.738336079 -2.111320636 0.782447238
c -2.389685238 -1.441201921 4.059592159
H -1.084159000 0.037401000 4.877867921
H -3.573658397 -2.833848921 2.959828397
H -2.757504397 -1.762327603 5.017133159
C 2.906443463 2.178964000 0.031828921
N 3.479293622 3.170617921 0.023100921




@Ej
i
i

8
=)

SRl

il

T

fl

0s

Bl EBE B

Figure S4: Molecular orbital analysis of complex 2c2P from BHandHLYP/def2TZVP/PCM(toluene) calculation
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Figure S5: Relative enthalpy surface of norbornene complexes (3) of the 14 electron Pd" complexes (2) calculated at

BHandHLYP/def2TZVP/PCM(toluene) level (‘N’, and ‘O’ suffixes refer to the position of the norbornene methylene bridge

versus CN-, and COOMe- ligands
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Compilation of calculated molecular structures at the BHandHLYP(PCM)/def2TZVP level without truncation.
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The supplemental file filename.xyz contains the computed Cartesian coordinates of all of the molecules reported in
this study. This file may be opened as a text file to read the coordinates, or opened directly by a molecular modeling
program such as Mercury (version 3.3 or later, http://www.ccdc.cam.ac.uk/pages/Home.aspx) for visualization and

analysis. Electronic energies computed at the BHandHLYP(PCM)/def2TZVP level are shown in the title line of each
file.
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