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Computational Details 

 

All geometry optimizations were performed using Gaussian 09 Revision A.02,
1
 using the 

M06l functional. The LANL2DZ basis set was used for Ni and the 6-31G++(d,p) basis 

set was used for all other atoms. The LANL2DZ pseudo-potential was used for Ni. 

Frequency calculations were performed on all optimized structures to ensure that they 

were true minima. 

 

 

The coordinates for optimized structures are given below: 

 

Complex 3a 

Atomic# 

  6    3.084495   -2.228680    0.112031 

  6    1.882711   -3.152368    0.018585 

  6    0.662283   -2.438805    0.566093 

  6    2.527309    1.852514   -0.021043 

  6    2.830137    3.203378   -0.121642 

  6    1.823622    4.095246   -0.480781 

  6    0.551198    3.599020   -0.743854 

  6    0.313530    2.230911   -0.631385 

  6   -1.016988    1.617580   -0.948309 

  6   -2.038185    0.431901    1.547689 

  6   -1.192305    1.549700    2.170773 

  6   -3.476584    0.920439    1.398135 

  6   -1.981598   -0.781993    2.478785 

  6   -2.341120   -0.974480   -1.229238 

  6   -3.430833   -0.110574   -1.869441 

  6   -3.000147   -2.143959   -0.495574 

  6   -1.429313   -1.527061   -2.331127 

  7    1.290906    1.372474   -0.257611 

 28    0.891292   -0.573323    0.091438 

  8    2.730135   -0.959692    0.150076 

  8    4.247428   -2.607350    0.124355 

 15   -1.194278   -0.011778   -0.079911 

  1    2.024914    5.159964   -0.559124 

  1   -0.259075    4.260375   -1.038316 

  1    3.839345    3.543374    0.085477 

  1    3.260408    1.094867    0.246370 

  1   -1.843203    2.312221   -0.751073 

  1   -1.050855    1.397887   -2.023744 

  1   -3.020917    0.680816   -2.503866 

  1   -4.095849    0.352500   -1.136377 

  1   -4.050581   -0.744242   -2.515481 

  1   -2.030036   -2.086606   -3.058292 

  1   -0.911126   -0.730246   -2.877384 
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  1   -3.518026   -2.776586   -1.226370 

  1   -3.748926   -1.811256    0.229936 

  1   -4.154120    0.131300    1.059119 

  1   -3.846002    1.266927    2.371313 

  1   -3.560356    1.763920    0.703109 

  1   -1.558288    1.754192    3.183780 

  1   -1.255254    2.486833    1.606722 

  1   -0.136003    1.266721    2.245826 

  1   -2.386421   -0.505263    3.459726 

  1   -2.566738   -1.628725    2.110473 

  1   -0.951578   -1.122869    2.622672 

  1   -2.272685   -2.772542    0.026105 

  1   -0.664627   -2.194239   -1.922215 

  1   -0.281717   -2.906564    0.264324 

  1    0.685321   -2.393692    1.664355 

  1    1.746044   -3.385370   -1.046844 

  1    2.098228   -4.111573    0.507831 

 

Complex 3b 

Atomic# 

  6    3.631042    0.028941   -0.006873 

  6    3.179638   -1.415287   -0.194615 

  6    1.781567   -1.543458    0.387917 

  6    4.185843   -2.418865    0.345079 

  6    0.842316    3.069055   -0.023696 

  6    0.313927    4.351526   -0.073907 

  6   -1.033797    4.513915   -0.381033 

  6   -1.801679    3.384361   -0.641765 

  6   -1.209993    2.124837   -0.579811 

  6   -1.966796    0.869797   -0.890972 

  6   -2.011157   -0.722476    1.589545 

  6   -1.899424    0.668684    2.226423 

  6   -3.482839   -1.122193    1.519775 

  6   -1.231103   -1.707303    2.464514 

  6   -1.621696   -2.011190   -1.230624 

  6   -3.044796   -1.898699   -1.783693 

  6   -1.465636   -3.357470   -0.521192 

  6   -0.626950   -1.938550   -2.394960 

  7    0.096488    1.971977   -0.260491 

 28    0.888913    0.134219    0.012366 

  8    2.620328    0.868505    0.051002 

  8    4.804240    0.374038    0.055338 

 15   -1.152559   -0.588766   -0.083715 

  1   -1.480781    5.503293   -0.421288 

  1   -2.855047    3.468833   -0.894533 

  1    0.953206    5.203232    0.132731 
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  1    1.885739    2.863917    0.203511 

  1   -3.032304    0.967986   -0.648345 

  1   -1.914298    0.689737   -1.973149 

  1   -3.188328   -0.998846   -2.389531 

  1   -3.807653   -1.906144   -1.001104 

  1   -3.240572   -2.756736   -2.438240 

  1   -0.860295   -2.722196   -3.125946 

  1   -0.675113   -0.976582   -2.918762 

  1   -1.580672   -4.163936   -1.255055 

  1   -2.227670   -3.510209    0.249149 

  1   -3.623310   -2.151447    1.176080 

  1   -3.924416   -1.055382    2.521961 

  1   -4.066065   -0.461982    0.867291 

  1   -2.265241    0.621773    3.258746 

  1   -2.499985    1.419393    1.700856 

  1   -0.861221    1.019747    2.252512 

  1   -1.649208   -1.700949    3.478311 

  1   -1.279217   -2.735621    2.096840 

  1   -0.176200   -1.423985    2.531569 

  1   -0.481996   -3.473254   -0.056702 

  1    0.403742   -2.075970   -2.054465 

  1    1.270924   -2.456424    0.056655 

  1    1.819938   -1.559551    1.488694 

  1    3.111117   -1.546944   -1.287164 

  1    3.902269   -3.447478    0.097276 

  1    4.257939   -2.343070    1.435618 

  1    5.180771   -2.215782   -0.061984 
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Figure S1.  31P {1H} (top) and 1H NMR (bottom) spectra of 1 in C6D6 at ambient temperature.  A trace quantity of 

COD is present in the spectrum.  
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Figure S2. 31P {1H} (top) and 1H NMR (bottom) spectra of 2a in C6D6 at ambient temperature.  Free COD and 

ethylene are present in the spectrum. 
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Figure S3.  31P {1H} (top) and 1H NMR (bottom) spectra of 2c  in C6D6 at ambient temperature.  A small 

contaimination from the starting material 1 is present in the top spectrum. .   
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Figure S4.  31P {1H} (top) and 1H NMR (bottom) spectra of 3a in CD2Cl2 at ambient temperature.   
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Figure S5.   31P {1H} (top) and 1H NMR (bottom) spectra of 3b in CD2Cl2 at ambient temperature.   
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