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Table S1.  Conformational Energies in Hartrees.



MP2/6-31+G*
MP2/6-311++G**(6D)a

Compound
Conformer ()
Gas
IPCMb
Gas
IPCMb

DFE
anti (180°)
-277.54884
-277.55371
-277.73232
-277.73692


ecl (124.6°)
-277.54513
-277.55014
-277.72822
-277.73296


gauche (71.5°)
-277.54964
-277.55660
-277.73360
-277.73997


syn (0°)
-277.53599
-277.54330
-277.72025
-277.72688

CFE
anti (180°)
-637.55395
-637.55773
-637.77157
-637.71495


ecl (120.3°)
-637.54756
-637.55220
-637.70467
-637.70881


gauche (67.5°)
-637.55295
-637.55840
-637.71075
-637.71553


syn (0°)
-637.54089
-637.54686
-637.69848
-637.70373

FP
anti (180°)
-217.69316
-217.69692
-217.85276
-217.85620


ecl (119.8°)
-217.68762
-217.69121
-217.84701
-217.85032


gauche (62.3°)
-217.69376
-217.69688
-217.85321
-217.85609


syn (0°)
-217.68538
-217.68862
-217.84481
-217.84779

FSE
anti (180°)
-468.68180
-468.68592
-468.85818
-468.86201


ecl (115.3°)
-468.67528
-468.67944
-468.85155
-468.85546


gauche (53.2°)
-468.68118
-468.68469
-468.85740
-468.86061


syn (0°)
-468.67757
-468.68080
-468.85341
-468.85636

Notes:
(a)  Single-point calculations at the MP2/6-31+G* optimized geometries.

(b)  Solution environment simulated using the IPCM model in Gaussian 94, with the dielectric constant at =20 and the electron density contour at 0.0004 electrons per cubic Bohr.

Z-Matrices from MP2/6-31+G* Optimizations:

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

----------------------------------------------

 1,2-Difluoroethane anti C2H MP2/6-31+G* fopt

----------------------------------------------

Molecule:

---------

Stoichiometry    = C2H4F2

Charge           = 0

Multiplicity     = 1

Alpha Electrons  = 17

Beta Electrons   = 17

Z-matrix:  

-----------------------------------------------------------------------

0        1

F

C        1         r1

C        2         r2        1         a1

F        3         r1        2         a1        1         180.      0

H        2         r3        3         a2        1         t1        0

H        2         r3        3         a2        1         -t1       0

H        3         r3        2         a2        4         t1        0

H        3         r3        2         a2        4         -t1       0

r1 = 1.410307

r2 = 1.513366

r3 = 1.091465

a1 = 107.266186

a2 = 111.581099

t1 = 118.019914

-----------------------------------------------------------------------

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

----------------------------------------------------

 1,2-Difluoroethane eclipsed TS C2 MP2/6-31+G* fopt

----------------------------------------------------

Molecule:

---------

Stoichiometry    = C2H4F2

Charge           = 0

Multiplicity     = 1

Alpha Electrons  = 17

Beta Electrons   = 17

Z-matrix:  

-----------------------------------------------------------------------

0        1

F

C        1         r1

C        2         r2        1         a1

F        3         r1        2         a1        1         t1        0

H        2         r3        3         a2        1         t2        0

H        2         r4        3         a3        1         t3        0

H        3         r3        2         a2        4         t2        0

H        3         r4        2         a3        4         t3        0

r1 = 1.411820

r2 = 1.521248

r3 = 1.091799

r4 = 1.091647

a1 = 109.275297

a2 = 113.065067

a3 = 109.874087

t1 = 124.623374

t2 = 118.318902

t3 = -117.937582

-----------------------------------------------------------------------

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

-----------------------------------------------

 1,2-Difluoroethane gauche C2 MP2/6-31+G* fopt

-----------------------------------------------

Molecule:

---------

Stoichiometry    = C2H4F2

Charge           = 0

Multiplicity     = 1

Alpha Electrons  = 17

Beta Electrons   = 17

Z-matrix:  

-----------------------------------------------------------------------

0        1

F

C        1         r1

C        2         r2        1         a1

F        3         r1        2         a1        1         t1        0

H        2         r3        3         a2        1         t2        0

H        2         r4        3         a3        1         t3        0

H        3         r3        2         a2        4         t2        0

H        3         r4        2         a3        4         t3        0

r1 = 1.405966

r2 = 1.501238

r3 = 1.094868

r4 = 1.092196

a1 = 109.968471

a2 = 110.263928

a3 = 111.137589

t1 = 71.457423

t2 = 118.320717

t3 = -118.983208

-----------------------------------------------------------------------

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

------------------------------------------------------

 1,2-Difluoroethane syn eclipsed C2V MP2/6-31+G* fopt

------------------------------------------------------

Molecule:

---------

Stoichiometry    = C2H4F2

Charge           = 0

Multiplicity     = 1

Alpha Electrons  = 17

Beta Electrons   = 17

Z-matrix:  

-----------------------------------------------------------------------

0        1

F

C        1         r1

C        2         r2        1         a1

F        3         r1        2         a1        1         0.        0

H        2         r3        3         a2        1         t1        0

H        2         r3        3         a2        1         -t1       0

H        3         r3        2         a2        4         t1        0

H        3         r3        2         a2        4         -t1       0

r1 = 1.398129

r2 = 1.544504

r3 = 1.092472

a1 = 110.633256

a2 = 111.266145

t1 = 118.822866

-----------------------------------------------------------------------

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

--------------------------------------------------

 1-Fluoro-2-chloroethane anti Cs MP2/6-31+G* fopt

--------------------------------------------------

Molecule:

---------

Stoichiometry    = C2H4ClF

Charge           = 0

Multiplicity     = 1

Alpha Electrons  = 21

Beta Electrons   = 21

Z-matrix:  

-----------------------------------------------------------------------

0        1

F

C        1         r1

C        2         r2        1         a1

Cl       3         r3        2         a2        1         180.      0

H        2         r4        3         a3        1         t1        0

H        2         r4        3         a3        1         -t1       0

H        3         r5        2         a4        4         t2        0

H        3         r5        2         a4        4         -t2       0

r1 = 1.410533

r2 = 1.513327

r3 = 1.783346

r4 = 1.091749

r5 = 1.090301

a1 = 107.506732

a2 = 108.938572

a3 = 111.827239

a4 = 110.619554

t1 = 117.899483

t2 = 119.129298

-----------------------------------------------------------------------

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

------------------------------------------------------------------

 1-Fluoro-2-chloroethane eclipsed (FCCSi ~120) C1 MP2/6-31+G* opt

------------------------------------------------------------------

Molecule:

---------

Stoichiometry    = C2H4ClF

Charge           = 0

Multiplicity     = 1

Alpha Electrons  = 21

Beta Electrons   = 21

Z-matrix:  

-----------------------------------------------------------------------

0        1

F

C        1         r1

C        2         r2        1         a1

Cl       3         r3        2         a2        1         t1        0

H        2         r4        3         a3        1         t2        0

H        2         r5        3         a4        1         t3        0

H        3         r6        2         a5        4         t4        0

H        3         r7        2         a6        4         t5        0

r1 = 1.411757

r2 = 1.526074

r3 = 1.786450

r4 = 1.092483

r5 = 1.090786

r6 = 1.090511

r7 = 1.090650

a1 = 108.847707

a2 = 112.452466

a3 = 111.960628

a4 = 112.213637

a5 = 111.712559

a6 = 108.683459

t1 = 120.282075

t2 = 117.295546

t3 = -118.285555

t4 = 120.265969

t5 = -119.298526

-----------------------------------------------------------------------

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

----------------------------------------------------

 1-Fluoro-2-chloroethane gauche C1 MP2/6-31+G* fopt

----------------------------------------------------

Molecule:

---------

Stoichiometry    = C2H4ClF

Charge           = 0

Multiplicity     = 1

Alpha Electrons  = 21

Beta Electrons   = 21

Z-matrix:  

-----------------------------------------------------------------------

0        1

F

C        1         r1

C        2         r2        1         a1

Cl       3         r3        2         a2        1         t1        0

H        2         r4        3         a3        1         t2        0

H        2         r5        3         a4        1         t3        0

H        3         r6        2         a5        4         t4        0

H        3         r7        2         a6        4         t5        0

r1 = 1.405118

r2 = 1.507183

r3 = 1.780655

r4 = 1.094582

r5 = 1.092170

r6 = 1.093008

r7 = 1.091184

a1 = 109.798767

a2 = 111.755144

a3 = 109.947448

a4 = 112.107185

a5 = 109.490507

a6 = 110.054787

t1 = 67.509580

t2 = 117.650132

t3 = -119.288554

t4 = 119.653640

t5 = -120.050728

-----------------------------------------------------------------------

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

----------------------------------------------------------

 1-Fluoro-2-chloroethane syn eclipsed Cs MP2/6-31+G* fopt

----------------------------------------------------------

Molecule:

---------

Stoichiometry    = C2H4ClF

Charge           = 0

Multiplicity     = 1

Alpha Electrons  = 21

Beta Electrons   = 21

Z-matrix:  

-----------------------------------------------------------------------

0        1

F

C        1         r1

C        2         r2        1         a1

Cl       3         r3        2         a2        1         0.        0

H        2         r4        3         a3        1         t1        0

H        2         r4        3         a3        1         -t1       0

H        3         r5        2         a4        4         t2        0

H        3         r5        2         a4        4         -t2       0

r1 = 1.399724

r2 = 1.544022

r3 = 1.777177

r4 = 1.092306

r5 = 1.090791

a1 = 112.403429

a2 = 114.012647

a3 = 110.721260

a4 = 110.077531

t1 = 119.069324

t2 = 120.267445

-----------------------------------------------------------------------

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

--------------------------------------------------

 1-Fluoro-2-lithioethane anti Cs MP2/6-31+G* fopt

--------------------------------------------------

Molecule:

---------

Stoichiometry    = C2H4FLi

Charge           = 0

Multiplicity     = 1

Alpha Electrons  = 14

Beta Electrons   = 14

Z-matrix:  

-----------------------------------------------------------------------

0        1

F

C        1         r1

C        2         r2        1         a1

Li       3         r3        2         a2        1         180.      0

H        2         r4        3         a3        1         t1        0

H        2         r4        3         a3        1         -t1       0

H        3         r5        2         a4        4         t2        0

H        3         r5        2         a4        4         -t2       0

r1 = 1.462796

r2 = 1.483260

r3 = 2.033908

r4 = 1.094614

r5 = 1.099535

a1 = 113.087880

a2 = 116.643536

a3 = 113.298156

a4 = 109.789032

t1 = 117.195199

t2 = 120.968804

-----------------------------------------------------------------------

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

------------------------------------------

 1-Fluoropropane anti Cs MP2/6-31+G* fopt

------------------------------------------

Molecule:

---------

Stoichiometry    = C3H7F

Charge           = 0

Multiplicity     = 1

Alpha Electrons  = 17

Beta Electrons   = 17

Z-matrix:  

-----------------------------------------------------------------------

0        1

F

C        1         r1

C        2         r2        1         a1

C        3         r3        2         a2        1         180.      0

H        2         r4        3         a3        1         t1        0

H        2         r4        3         a3        1         -t1       0

H        3         r5        2         a4        4         t2        0

H        3         r5        2         a4        4         -t2       0

H        4         r6        3         a5        2         180.      0

H        4         r7        3         a6        9         t3        0

H        4         r7        3         a6        9         -t3       0

r1 = 1.415707

r2 = 1.511418

r3 = 1.528949

r4 = 1.094133

r5 = 1.095194

r6 = 1.093499

r7 = 1.095083

a1 = 109.863626

a2 = 111.104205

a3 = 111.919420

a4 = 108.646218

a5 = 110.845143

a6 = 111.208713

t1 = 118.328633

t2 = 121.777176

t3 = 119.814586

-----------------------------------------------------------------------

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

-------------------------------------------------

 1-Fluoropropane eclipsed TS C1 MP2/6-31+G* fopt

-------------------------------------------------

Molecule:

---------

Stoichiometry    = C3H7F

Charge           = 0

Multiplicity     = 1

Alpha Electrons  = 17

Beta Electrons   = 17

Z-matrix:  

-----------------------------------------------------------------------

0        1

F

C        1         r1

C        2         r2        1         a1

C        3         r3        2         a2        1         t1        0

H        2         r4        3         a3        1         t2        0

H        2         r5        3         a4        1         t3        0

H        3         r6        2         a5        4         t4        0

H        3         r7        2         a6        4         t5        0

H        4         r8        3         a7        2         t6        0

H        4         r9        3         a8        9         t7        0

H        4         r10       3         a9        9         t8        0

r1 = 1.419119

r2 = 1.527340

r3 = 1.528412

r4 = 1.092750

r5 = 1.093978

r6 = 1.095617

r7 = 1.094909

r8 = 1.094063

r9 = 1.094763

r10 = 1.095146

a1 = 110.008281

a2 = 112.949858

a3 = 113.090551

a4 = 112.141020

a5 = 109.982284

a6 = 107.095012

a7 = 111.080052

a8 = 110.694870

a9 = 111.206862

t1 = 119.774984

t2 = 118.192798

t3 = -117.613207

t4 = 123.149287

t5 = -121.364420

t6 = 180.734224

t7 = 119.998402

t8 = -119.928444

-----------------------------------------------------------------------

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

--------------------------------------------

 1-Fluoropropane gauche C1 MP2/6-31+G* fopt

--------------------------------------------

Molecule:

---------

Stoichiometry    = C3H7F

Charge           = 0

Multiplicity     = 1

Alpha Electrons  = 17

Beta Electrons   = 17

Z-matrix:  

-----------------------------------------------------------------------

0        1

F

C        1         r1

C        2         r2        1         a1

C        3         r3        2         a2        1         t1        0

H        2         r4        3         a3        1         t2        0

H        2         r5        3         a4        1         t3        0

H        3         r6        2         a5        4         t4        0

H        3         r7        2         a6        4         t5        0

H        4         r8        3         a7        2         t6        0

H        4         r9        3         a8        9         t7        0

H        4         r10       3         a9        9         t8        0

r1 = 1.417763

r2 = 1.511408

r3 = 1.526205

r4 = 1.093424

r5 = 1.094505

r6 = 1.098432

r7 = 1.095973

r8 = 1.094119

r9 = 1.092910

r10 = 1.095515

a1 = 109.554135

a2 = 112.796362

a3 = 112.375607

a4 = 112.039857

a5 = 107.503612

a6 = 108.505339

a7 = 110.910421

a8 = 110.744235

a9 = 110.883647

t1 = 62.318653

t2 = 118.112070

t3 = -117.794343

t4 = 121.932060

t5 = -122.737945

t6 = 179.827135

t7 = 120.111430

t8 = -119.866482

-----------------------------------------------------------------------

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

--------------------------------------------------

 1-Fluoropropane syn eclipsed Cs MP2/6-31+G* fopt

--------------------------------------------------

Molecule:

---------

Stoichiometry    = C3H7F

Charge           = 0

Multiplicity     = 1

Alpha Electrons  = 17

Beta Electrons   = 17

Z-matrix:  

-----------------------------------------------------------------------

0        1

F

C        1         r1

C        2         r2        1         a1

C        3         r3        2         a2        1         0.        0

H        2         r4        3         a3        1         t1        0

H        2         r4        3         a3        1         -t1       0

H        3         r5        2         a4        4         t2        0

H        3         r5        2         a4        4         -t2       0

H        4         r6        3         a5        2         180.      0

H        4         r7        3         a6        9         t3        0

H        4         r7        3         a6        9         -t3       0

r1 = 1.417303

r2 = 1.536364

r3 = 1.529494

r4 = 1.092521

r5 = 1.095484

r6 = 1.094289

r7 = 1.092306

a1 = 111.389293

a2 = 113.943929

a3 = 112.244808

a4 = 108.996228

a5 = 109.553331

a6 = 111.381820

t1 = 118.319233

t2 = 122.103690

t3 = 119.833601

-----------------------------------------------------------------------

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

-------------------------------------------------

 1-Fluoro-2-silylethane anti Cs MP2/6-31+G* fopt

-------------------------------------------------

Molecule:

---------

Stoichiometry    = C2H7FSi

Charge           = 0

Multiplicity     = 1

Alpha Electrons  = 21

Beta Electrons   = 21

Z-matrix:  

-----------------------------------------------------------------------

0        1

F

C        1         r1

C        2         r2        1         a1

Si       3         r3        2         a2        1         180.      0

H        2         r4        3         a3        1         t1        0

H        2         r4        3         a3        1         -t1       0

H        3         r5        2         a4        4         t2        0

H        3         r5        2         a4        4         -t2       0

H        4         r6        3         a5        2         180.      0

H        4         r7        3         a6        9         t3        0

H        4         r7        3         a6        9         -t3       0

r1 = 1.419662

r2 = 1.509233

r3 = 1.895575

r4 = 1.093516

r5 = 1.096480

r6 = 1.483381

r7 = 1.485740

a1 = 109.843766

a2 = 113.442640

a3 = 112.436015

a4 = 108.984363

a5 = 109.446170

a6 = 110.075942

t1 = 117.901767

t2 = 121.690615

t3 = 120.124462

-----------------------------------------------------------------------

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

--------------------------------------------------------

 1-Fluoro-2-silylethane eclipsed TS C1 MP2/6-31+G* fopt

--------------------------------------------------------

Molecule:

---------

Stoichiometry    = C2H7FSi

Charge           = 0

Multiplicity     = 1

Alpha Electrons  = 21

Beta Electrons   = 21

Z-matrix:  

-----------------------------------------------------------------------

0        1

F

C        1         r1

C        2         r2        1         a1

Si       3         r3        2         a2        1         t1        0

H        2         r4        3         a3        1         t2        0

H        2         r5        3         a4        1         t3        0

H        3         r6        2         a5        4         t4        0

H        3         r7        2         a6        4         t5        0

H        4         r8        3         a7        2         t6        0

H        4         r9        3         a8        9         t7        0

H        4         r10       3         a9        9         t8        0

r1 = 1.417706

r2 = 1.530473

r3 = 1.892363

r4 = 1.092689

r5 = 1.094366

r6 = 1.096122

r7 = 1.096178

r8 = 1.484804

r9 = 1.484927

r10 = 1.486812

a1 = 109.487037

a2 = 114.265118

a3 = 112.402370

a4 = 114.074862

a5 = 110.320573

a6 = 107.258026

a7 = 110.512829

a8 = 109.510292

a9 = 109.651050

t1 = 115.326642

t2 = 117.762519

t3 = -117.761782

t4 = 124.091779

t5 = -120.815771

t6 = 181.374273

t7 = 120.905134

t8 = -120.185951

-----------------------------------------------------------------------

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

---------------------------------------------------

 1-Fluoro-2-silylethane gauche C1 MP2/6-31+G* fopt

---------------------------------------------------

Molecule:

---------

Stoichiometry    = C2H7FSi

Charge           = 0

Multiplicity     = 1

Alpha Electrons  = 21

Beta Electrons   = 21

Z-matrix:  

-----------------------------------------------------------------------

0        1

F

C        1         r1

C        2         r2        1         a1

Si       3         r3        2         a2        1         t1        0

H        2         r4        3         a3        1         t2        0

H        2         r5        3         a4        1         t3        0

H        3         r6        2         a5        4         t4        0

H        3         r7        2         a6        4         t5        0

H        4         r8        3         a7        2         t6        0

H        4         r9        3         a8        9         t7        0

H        4         r10       3         a9        9         t8        0

r1 = 1.419671

r2 = 1.514471

r3 = 1.898213

r4 = 1.093166

r5 = 1.093595

r6 = 1.098549

r7 = 1.096435

r8 = 1.486519

r9 = 1.480887

r10 = 1.486728

a1 = 109.317910

a2 = 113.338759

a3 = 112.969584

a4 = 112.190865

a5 = 108.285157

a6 = 109.549166

a7 = 108.756959

a8 = 111.737602

a9 = 109.077389

t1 = 53.208438

t2 = 117.892530

t3 = -117.684043

t4 = 120.917705

t5 = -122.941640

t6 = 166.841333

t7 = 120.170829

t8 = -118.490788

-----------------------------------------------------------------------

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

---------------------------------------------------------

 1-Fluoro-2-silylethane syn eclipsed Cs MP2/6-31+G* fopt

---------------------------------------------------------

Molecule:

---------

Stoichiometry    = C2H7FSi

Charge           = 0

Multiplicity     = 1

Alpha Electrons  = 21

Beta Electrons   = 21

Z-matrix:  

-----------------------------------------------------------------------

0        1

F

C        1         r1

C        2         r2        1         a1

Si       3         r3        2         a2        1         0.        0

H        2         r4        3         a3        1         t1        0

H        2         r4        3         a3        1         -t1       0

H        3         r5        2         a4        4         t2        0

ýý________°____
