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Abstract 

 

A series of new, octadentate, fluorescent, macrocyclic ligands have been prepared 

with a view to using them to study aromatic anion sequestration. The eight-

coordinate Cd(II) complexes of the ligands have been shown capable of acting as 

receptors for a range of aromatic oxoanions. This has been demonstrated by 

perturbation of both 1H NMR chemical shift values and the anthracene derived 

fluorescence emission intensity as the potential guest anion and the host are 

combined. Non-linear least squares regression analysis of the resulting titration 

curves leads to the determination of binding constants in 20% aqueous 1,4-dioxane 

which lie in the range 102.3 M-1 (benzoate) to 107.5 M-1 (2,6-dihydroxybenzoate). By 

reference to the X-ray determined structures of related, but non-fluorescent inclusion 

complexes, the primary anion retention force is known to arise from hydrogen 

bonding between the anion and four convergent hydroxy groups that exist at the base 

of a cavity that develops in the complexes as their aromatic groups juxtapose upon 

coordination. This work reveals significant stability enhancement when hydroxy 

groups are positioned on the anion at points where O-H...π hydrogen bonding to the 

aromatic rings that constitute the walls of the cavity becomes geometrically possible. 
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AcOH  acetic acid 

Å  Ångstrom (10-10 m) 

antac-12 N-(2-(-9-anthracenylmethyl)aminoethyl) -1,4,7,10-
tetraazacyclododecane 

bp  boiling point 

Bn  benzyl 

Bu  butyl 

CBn  benzyloxycarbonyl 

cyclen  1,4,7,10-tetraazacyclododecane 

δ  chemical shift 

d  doublet 

DMF  N,N-dimethylformamide 

DMSO  dimethyl sulphoxide 

eT  Electron transfer 

ET  Energy transfer 

EtOH  ethanol 

ε  molar extinction coefficient or molar absorptivity 

ε’  molar fluorescence 

I  ionic strength 

IR  infra red 

J  coupling constant 

K  apparent stability constant 

L  unspecified ligand 

υmax  maximum infrared absorbance (cm-1) 

λex  fluorescence excitation wavelength (nm) 

λmax  maximum wavelength 

m  multiplet 

M2+  unspecified divalent metal ion 

Me  methyl 

MeCN  acetonitrile 

MHz  megahertz (106 s-1) 

mp  melting point 

NMR  Nuclear magnetic resonance (spectroscopy) 
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PeT  Photoinduced electron transfer 

pKa  -log10[Ka] 

q  quartet 

RT  room temperature 

s  singlet 

SD  standard deviation 

t  triplet 

tert-  tertiary 

TLC  Thin layer chromatography 

UV-vis  Ultraviolet-visible (spectroscopy) 
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