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Supramolecular Structure of 1,10-Phenanthrolin-1-ium Cation
with a Tin(I'V) Anion

Weenawan Somphon?, Kenneth J, Haller? and Seik Weng ng 4School of
Chemistry, Institute of Science, Suranaree Umiversity of Technology,
Nakhon Ratchasima 30000, Thatland, binstitute of Postgradute S‘l’lldlf.‘S
University of Malaya, 50603 Kuala Lumpur, Malaysia.

Single crystals of the 1,10-phenanthrolin-1-ium sait of the complex
monocation, [SnCl{CH.CH,CO-H)(CH,CH-CO,)] was investigated as part of a
study of pseudo svmmetric structures. The six ccordinate tin exhibits pseudo
octahedral coordination by two c¢is Cl atoms, two frans C atoms, and two O
atoms frans to the Cl atoms. One proton has been transterred from the originallv
neutral tin dicarboxylic acid complex to form the complex amon and a
phenanthrolin-1-ium monocation. The Sn-O distances for the chemically distinct
oxygen atoms of the five member chelate rings of the carboxylate and carboxylic
acid groups thus formed differ by more than 0.2 & (2.306(2) and 2 519(2) &)
leading to large differences in the Cl atoms coordinated #ans to the two O atoms
(Sn-C! distances are 2.404(1) and 2.486(1) A).

One nitrogen atom of the 1,10-phenanthrolin-1-ium is protonated (d[N—-H]
= 0.78 A) while the other nitrogen is not. Protonation of the N causes the C-N-C
angle to mcrease (122.14° in the protonated ring vs 116.51° in the unprotonated
ring). The protonated ring exhibits increased Lewis acidity and links into a
network with the anions using an N-H 'O (2.688 A), a C-H 0 (3.155 A), and
two C-H " 'Cl (3 578 and 3 876 A) bonds The remaining rings also participate in
hvdrogen bonding by forming significantlv weaker C-H O and C-H (I
interactions. These lavers are joined into a 3-dimensional network of interactions
by two distinct aiternating face-to-face (m— ) interactions along the a axis.



