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CD-Spectra of Enantiomerically Pure Bipyridine 3a in n-Pentane: 
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Optical Rotations: 

(–)-3a (>99% ee): [α]D
20 = –167 (c = 0.52, n-pentane); 

(+)-3a (99% ee): [α]D
20 = +164 (c = 0.64, n-pentane). 

 



ESI Mass Spectra of Copper or Silver Complexes of Allenic Bipyridines 3: 

 

3a·Cu+: 

 

 

 



3a·Ag+: 

 

 

 



3b·Cu+: 

 

 



3b·Ag+: 

 

 



3c·Cu+: 

 

 



3c·Ag+: 

 

 



3d·Cu+: 

 

 



3d·Ag+: 

 

 



1H-NMR-Spectra of free Ligand 3b (top), a 2:1-Mixture of 3b and [Cu(MeCN)4PF6] 

(middle), and a 1:1-Mixture of 3b and [Cu(MeCN)4PF6] (bottom; CD2Cl2, 236 K): 
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Estimation of the Free Activation Enthalpy for Ligand Exchange in the 1:1-Complex 

prepared from Allenic Bipyridine 3b and [Cu(MeCN)4PF6]: 

 

Approximation for the rate constant kc at the coalescence temperature:[18] 

kc = π∆ν/√2 = 2.22 ∆ν (∆ν = resonance frequency difference at slow exchange) 

 

Approximation for the free activation energy at the coalescence temperature Tc:[18] 

∆G≠ = 19.13 Tc (9.97 + lg Tc/∆ν) [J mol–1] 

 

For the ligand exchange in the complex prepared from allenic bipyridine 3b and 

[Cu(MeCN)4PF6], the following data were obtained from the temperature-dependent 1H-NMR 

spectra (Scheme 4): 

 

tert-Butyl groups: ∆ν = 23 Hz, Tc = 271 K  →  kc = 51 s–1, ∆G≠ = 55 kJ mol-1 

Pyridine-methyl groups: ∆ν = 74 Hz, Tc = 293 K  →  kc = 164 s–1, ∆G≠ = 57 kJ mol-1 

 



Solid State Structure of the 2:2-Complex of Allenic Bipyridine 3b and Silver Triflate: 

 

 

 




