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Calculated geometrical parameters for 1 [Pn*Fe2(CO)5].

Parameter Distance /Å
Fe-Fe 2.64
Fe2-Cbr 2.275, 2.324
Fe1-Cbr 2.260, 2.268
Fe2-Cα 2.078, 2.087
Fe1-Cα 2.088, 2.089
Fe2-Cβ 2.022
Fe1-Cβ 2.031
Fe2-CO(br) 1.903
Fe1-CO(br) 1.927

Optimised structure of 1.



Cartesian coordinates for 1. 26 = Fe 6 = C, 8 = O, 1 = H

26       0.009867000     -0.000560000      1.307375000

26      -0.054897000     -0.015345000     -1.328946000

6       -1.728688000     -1.150834000      1.444281000

6       -1.791481000      0.052460000      2.244806000

6       -1.700509000      1.194198000      1.389190000

6        1.020320000      1.360001000      1.624396000

6        0.771608000     -0.998495000      2.468589000

6        1.178186000     -0.705148000     -0.054175000

6       -1.795806000      1.120027000     -1.334650000

6       -1.916069000     -0.069937000     -2.117806000

6       -1.754794000     -1.223420000     -1.259067000

6        0.908460000      1.377603000     -1.678360000

6        0.659898000     -0.953958000     -2.566499000

6       -1.754532000     -0.732688000      0.084017000

6       -1.872575000     -2.533761000      1.953722000

6       -2.022990000      0.083685000      3.703938000

6       -1.723917000      0.703493000      0.039714000

6       -1.799894000      2.610687000      1.808201000

8        1.644365000      2.299617000      1.887700000

8        1.226041000     -1.666390000      3.299089000

8        2.203076000     -1.291433000     -0.065990000

6       -1.968877000      2.508684000     -1.818788000



6       -2.249353000     -0.127730000     -3.556894000

6       -1.876950000     -2.638091000     -1.679054000

8        1.499607000      2.335203000     -1.951298000

8        1.099689000     -1.573246000     -3.441529000

1       -1.363844000     -3.257475000      1.298522000

1       -1.440632000     -2.639321000      2.961758000

1       -2.936492000     -2.824158000      2.013956000

1       -1.638735000      1.014554000      4.148901000

1       -1.527264000     -0.760371000      4.209732000

1    -3.102452000      0.022788000      3.932564000

1       -1.183208000      3.265290000      1.172356000

1       -1.460951000      2.746180000      2.847275000

1       -2.843049000      2.967761000      1.745462000

1       -1.728864000      2.590734000 -2.890369000

1       -1.313961000      3.211952000     -1.280446000

1       -3.010923000      2.847404000     -1.680423000

1       -1.750577000     -0.975646000     -4.053686000

1       -3.337934000     -0.246827000     -3.704759000

1       -1.938658000      0.792767000     -4.074963000

1       -1.230894000     -3.293008000     -1.073528000

1       -2.915766000     -2.999678000     -1.574326000

1       -1.582355000     -2.769045000     -2.732518000



Calculated and experimental geometrical parameters for 2 [cis-Pn*Co2(CO)4] in C2v

symmetry.

Parameter Calculated Experimental
Co1-Co2 2.64 2.675
Co1-Cbr 2.25 2.287 / 2.275
Co1-Cα 2.04 2.070 / 2.082
Co1-Cβ 1.99 2.039
Co1-C(CO) 1.71 1.744 / 1.752
Co2-Cbr 2.25 2.276 / 2.295
Co2-Cα 2.04 2.070 / 2.082
Co2-Cβ 1.99 2.033
Co2-C(CO) 1.71 1.750 / 1.745

Optimised structure of 2. 
 



Cartesian coordinates for 2. 27 = Co, 6 = C, 8 = O 1 = H

27       1.337155001      0.000000000     -0.407013273

27      -1.337155001      0.000000000     -0.407013273

6        1.378930624     -1.168048518      1.308870638

6        2.205880219      0.000000000      1.434249099

6        1.378930624      1.168048518      1.308870638

6        1.612785082      1.300234610     -1.538085570

6        1.612785082     -1.300234610     -1.538085570

6       -1.378930624      1.168048518      1.308870638

6       -2.205880219      0.000000000      1.434249099

6       -1.378930624     -1.168048518      1.308870638

6       -1.612785082     -1.300234610     -1.538085570

6    -1.612785082      1.300234610     -1.538085570

6        0.000000000     -0.711409344      1.301222220

6        1.835634310     -2.589101497      1.441140900

6        3.683937081      0.000000000      1.704685383

6        0.000000000      0.711409344      1.301222220

6        1.835634310      2.589101497      1.441140900

8        1.805730835      2.159773402     -2.271652970

8        1.805730835     -2.159773402     -2.271652970

6       -1.835634310      2.589101497      1.441140900

6       -3.683937081      0.000000000      1.704685383

6       -1.835634310     -2.589101497      1.441140900



8       -1.805730835     -2.159773402     -2.271652970

8       -1.805730835      2.159773402     -2.271652970

1        1.306639805     -3.204935717      0.934778183

1        2.751229792     -2.707857019      1.148266959

1        1.780322449     -2.896583096      2.358078561

1        4.124695892      0.758202117      1.344816497

1        4.124695892     -0.758202117      1.344816497

1        3.840037593      0.000000000      2.605442646

1        1.306639805      3.204935717      0.934778183

1        2.751229792      2.707857019      1.148266959

1        1.780322449      2.896583096      2.358078561

1       -2.751229792      2.707857019      1.148266959

1       -1.306639805      3.204935717      0.934778183

1       -1.780322449      2.896583096      2.358078561

1       -4.124695892     -0.758202117      1.344816497

1       -4.124695892      0.758202117      1.344816497

1       -3.840037593      0.000000000      2.605442646

1       -1.306639805     -3.204935717      0.934778183

1       -2.751229792     -2.707857019      1.148266959

1       -1.780322449     -2.896583096      2.358078561



Calculated geometrical parameters for trans-Pn*Co2(CO)4 in C2h symmetry.

Parameter Calculated
Co1-Co2 4.04
Co1-Cbr 2.14
Co1-Cα 2.03
Co1-Cβ 2.03
Co1-C(CO) 1.71

Optimised structure of trans-Pn*Co2(CO)4.



Cartesian coordinates for trans-Pn*Co2(CO)4. 27 = Co, 6 = C, 8 = O 1 = H

27       1.126972000      0.013416000     -0.822287000

6        1.256126000     -1.136669000      0.848708000

6        2.065029000      0.036308000      0.982046000

6        1.230497000      1.190288000      0.831319000

6       -0.137751000      0.726416000      0.756312000

6       -1.515623000      1.158411000      0.659384000

6       -2.320559000    -0.016953000      0.508206000

6       -1.489017000     -1.169321000      0.672204000

6       -0.121475000     -0.702896000      0.765369000

6       -1.917732000     -2.577517000      0.521436000

1       -1.566780000     -2.979099000     -0.447103000

1    -3.015011000     -2.664127000      0.549101000

1       -1.507664000     -3.222730000      1.315744000

6       -3.769689000     -0.036212000      0.186266000

1       -4.018142000     -0.907997000     -0.440120000

1       -4.053892000      0.864091000    -0.381224000

1       -4.405385000     -0.078259000      1.084204000

6       -1.975592000      2.554744000      0.492799000

1       -1.637560000      2.951354000     -0.482352000

1       -3.074518000      2.620300000      0.525869000

1       -1.574635000      3.217984000      1.276969000

6        1.663548000      2.598275000      0.954336000

1        1.039596000      3.269639000      0.343530000

1        2.711161000      2.726319000      0.640684000

1        1.582463000      2.931129000      2.004850000

6        3.519321000      0.053779000      1.245234000

1        3.993645000      0.945310000      0.806804000

1        4.012725000     -0.832742000      0.817993000

1        3.728600000      0.062798000      2.330612000

6        1.717253000     -2.533666000      0.992009000



1        2.767682000     -2.644969000      0.681365000

1        1.107561000     -3.225560000      0.389747000

1        1.641045000     -2.853620000      2.046992000

6        1.266962000      1.268816000     -1.966464000

8        1.386924000      2.130149000     -2.732605000

6        1.252865000     -1.255620000     -1.954547000

8        1.360104000     -2.123370000     -2.715042000

27      -1.402340000      0.004144000      2.330939000

6       -1.490698000     -1.271833000      3.458555000

8 -1.563681000     -2.165250000      4.192542000

6       -1.606726000      1.277268000      3.445873000

8       -1.774224000      2.161342000      4.176159000

Calculated geometrical parameters for cis- Pn*Fe2(CO)5.

Parameter Calculated
Fe1-Fe2 2.78
Fe1-Cbr 2.38 and 2.39
Fe1-Cα 2.14 and 2.15
Fe1-Cβ 2.07
Fe1-C(CO) 1.75 and 1.76
Fe1-C(µ-CO) 1.71



Optimised structure of cis-PnFe2(CO)5.

Cartesian coordinates for cis-PnFe2(CO)5. 27 = Co, 6 = C, 8 = O 1 = H

26      -2.058437000     -1.494859000     -0.137667000

6       -0.801818000      1.426199000      1.322861000

6        0.580587000      1.398906000      0.901086000

6        0.688422000      0.622996000     -0.297572000

6        1.379244000     -1.686645000      1.200087000

6        0.243612000     -0.447423000      3.114914000

6       -1.267149000     -1.978476000      1.596824000

6       -1.436681000     -0.292152000     -1.780154000

6       -2.815786000     -0.091545000     -1.451056000

6       -2.907914000      0.482980000     -0.126495000

6       -1.464775000     -2.962778000     -0.895888000

6       -3.571408000     -2.242381000      0.314856000

6       -1.574237000      0.813030000      0.284477000

6       -0.652033000      0.295645000     -0.722139000

8        2.300212000     -2.392077000      1.099068000

8        0.399577000     -0.331485000      4.262611000



8       -1.473700000     -2.815535000      2.410440000

8       -1.102298000     -3.915521000     -1.458148000

8       -4.603022000     -2.721586000      0.561095000

26       0.061270000     -0.544567000      1.380916000

1       -1.188102000      1.946676000      2.193210000

1        1.396386000      1.915181000      1.396546000

1        1.603944000      0.433782000     -0.847700000

1       -3.828084000      0.754570000      0.379847000

1       -3.657870000     -0.307629000     -2.100081000

1       -1.061066000     -0.704966000     -2.710036000


