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GED-Weltkarte
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Ferrocene – Struktur

Verbindung QC GED XRD

Fe(C5H5)2 ekliptisch[1] ekliptisch[2] ekliptisch[3]

Fe(C5Me5)2 gestaffelt[4] gestaffelt[4] gestaffelt[5]

Fe(C5Cl5)2 gestaffelt[6] gestaffelt[6] –

Fe(C5F5)(C5H5) ekliptisch[7]
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Quantenchemische Rechnungen (DFT1 & Hybrid-DFT2):
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1 PBE0, PBE0+D3, B3LYP, TPSSh, B3P86, B3PW91 – cc-pVTZ, TZV2P+f
2B2PLYP – cc-pVTZ

Fe(C5H5)(C5F5) – QC
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statisch dynamisch

…

Fe(C5H5)(C5F5) – GED

Rf = 5.8 % Rf = 4.4 %
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Fe(C5H5)(C5F5) – GED

Abstand/Winkel [Å/°] GED DFT XRD

d(Fe–CH) 2.071(1) 2.054 2.048(3) – 2.054(3)

d(Fe–CF) 2.009(1) 2.012 1.997(3) – 2.005(3)

d(C–H) 1.085(7) 1.079 0.96(3) – 1.13(2)

d(C–F) 1.333(1) 1.323 1.331(4) – 1.341(4)

d(CH–CH) 1.425(1) 1.420 1.417(3) – 1.427(3)

d(CF–CF) 1.419(1) 1.420 1.410(3) – 1.416(3) 

Φ(C5-F) −3.7(1) −3.0 −3.5(3)

Φ(C5-H) +1.6(2) +1.6 +2.1(4)

Fehler: 1σ
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Fe(C5H5)(C5F5) – GED

V0 = 2.4(3) kJ mol-1

Verbindung V0=Estag−Eecl / kJ mol-1

Fe(C5H5)2 3.8(3)

Fe(C5Me5)2 −4.0(3)

Fe(C5Cl5)2 −0.8(2)

𝑉 Φ = 𝑉0(1 − cos 5Φ )/2



Verbindung a(C5–X) a(C5–Y) Geometrie Methode

Fe(C5H5)2 +3.7(9) +3.7(9) ekliptisch GED[1]

Fe(C5Cl5)2 −3.7(3) −3.7(3) gestaffelt GED[2]

Fe(C5H5)(C5Cl5) +2.5 −3.6 ekliptisch DFT

Fe(C5H5)(C5F5) +1.6(6) −3.7(3) ekliptisch GED[3]

Fe(C5F5)2 −3.6 −3.6 ekliptisch DFT
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Ferrocene – Struktur
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Résumé
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GED - Voraussetzungen

200 mg ?


