
Abstract 

The reaction of 3-(4-pyridyl)benzoate (34pbz) under solvothermal and solvent evaporation 

conditions produced several 2D square lattice metal-organic frameworks compounds, 

{[Zn(34pbz)2] .·DMF}n (1), {[Zn(34pbz)2.] .·DMF}n (2) and {[Zn(34pbz)2] .·2 DMF 

.·CH3OH·. ½ H2O}n (3). Although the frameworks of 1, 2 and 3 have identical elemental 

composition, these networks differ in the binding mode of the carboxylate moiety to the 

metal center. In compound 1 the carboxylate moiety assumes a monodentate binding mode 

while in 2 and 3 it assumes a chelating binding mode. Compound 1 and 3 crystallize in space 

group P21/c with different unit cell parameters while compound 2 crystallizes in the 

tetragonal crystal system. In all three crystal structures, networks are formed by connecting 

mononuclear Zn(II) units with 34pbz linkers forming a square grid network. The solvent 

accessible void volumes in 1 (21 %) and 2 (18 %) are comparable while compound 3 has a 

void volume of 42 %, which is extremely large for a 2D network. Crystals of 2 were activated 

by heat treatment to give [Zn(34pbz)2]n (2d) which has narrow pores. When exposed to the 

vapours of xylene isomers, the narrow pores in 2d expanded to accommodate the incoming 

guest molecules between the 2D layers. Thermogravimetric analysis established that when 2d 

is exposed to the isomers of xylenes, the amount of the xylene adsorbed increases in the order 

meta- < para- < ortho-xylene, due to the different packing efficiency of the guest molecules 

in the cavities. Compound 2d shows no discrimination for one species from an equimolar 

mixture of all three xylenes. 


