
Accepted Manuscript

Synthesis, structure, and magnetic properties of a family of copper(II) com-
plexes and salts of isoquinoline: (isoquinoline)nCu(X)2 [X=Cl, Br] and (isoqui-
nolinium)2CuX4(H2O)n [X= Cl, Br; n= 0,1]

Alistair D. Richardson, Tyler J. Zirkman, Michael T. Kebede, Christopher P.
Landee, Melanie Rademeyer, Mark M. Turnbull

PII: S0277-5387(18)30143-8
DOI: https://doi.org/10.1016/j.poly.2018.03.018
Reference: POLY 13084

To appear in: Polyhedron

Received Date: 24 January 2018
Accepted Date: 20 March 2018

Please cite this article as: A.D. Richardson, T.J. Zirkman, M.T. Kebede, C.P. Landee, M. Rademeyer, M.M. Turnbull,
Synthesis, structure, and magnetic properties of a family of copper(II) complexes and salts of isoquinoline:
(isoquinoline)nCu(X)2 [X=Cl, Br] and (isoquinolinium)2CuX4(H2O)n [X= Cl, Br; n= 0,1], Polyhedron (2018), doi:
https://doi.org/10.1016/j.poly.2018.03.018

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.poly.2018.03.018
https://doi.org/10.1016/j.poly.2018.03.018


  

Synthesis, structure, and magnetic properties of a family of copper(II) 

complexes and salts of isoquinoline: (isoquinoline)nCu(X)2 [X=Cl, Br] and 

(isoquinolinium)2CuX4(H2O)n [X= Cl, Br; n= 0,1]  

Alistair D. Richardson,a Tyler J. Zirkman,a Michael T. Kebede,a Christopher P. Landee,b Melanie 
Rademeyerc and  Mark M. Turnbulla* 
a Carlson School of Chemistry and Biochemistry and bDepartment of Physics, Clark University, 
Worcester, MA 01610 USA. c Department of Chemistry, University of Pretoria, Pretoria, South 
Africa. 

Abstract: The compounds (iQuin)2CuX2 (X = Br (1), Cl (2)), (iQuinH)2CuBr4·H2O (3) and two polymorphs of 
(iQuinH)2CuCl4 (4, 5) (iQuin = isoquinoline) have been prepared and studied via X-ray crystallography and variable 
temperature magnetic susceptibility measurements.  Compound 1 crystallizes in the monoclinic space group P21/n 
while 3, 4 and 5 all crystallize in the triclinic space group P-1. Magnetic susceptibility measurements for 1 are best 
fit by an antiferromagnetic alternating chain model (J/kB = -56.6(2) K, J’/kB = 5.1(8) K) although the crystal 
structure suggests a uniform chain. Compound 2 is well described as an isolated uniform antiferromagnetic chain 
(J/kB = -25.6(1) K), while 3 agrees well with the antiferromagnetic rectangular model (J/kB = -5. 03(2) K, J’/kB  =     
-1.0(1) K).  The two polymorphs, 4 and 5, exhibit distinctly different behavior as 4 is well described by the 2D-
square antiferromagnetic layer model (J/kB = -4.24(2) K), but 5 crystallizes as well isolated magnetic dimers (J/kB = 
-15.8(1) K).  Magnetic superexchange is proposed to occur via either the bihalide or two-halide pathways.  Finally, 
compound 6, isoquinolinium tribromide) was isolated as a biproduct of the synthesis of 3 and was characterized via 
X-ray diffraction.  The formation of the tribromide ion in situ provides support for the mechanism of electrophilic 
aromatic bromination reactions which have been previously observed in syntheses similar to that of 3. 
 
Introduction 

The field of molecular magnetism has erupted since the discovery of two-dimensional high-
temperature, superconducting copper-oxide compounds.1 Since then, the coordination chemistry 
and magnetism communities have been developing metal coordination compounds to better 
understand these superconducting systems.2,3 In particular, several compounds of the general 
formula LnMXn and (LH)n[MX]n have been of interest as they may provide the same lattice type 
as is observed in the high Tc superconductors, but with weaker magnetic exchange which allows 
for detailed study at accessible temperatures and magnetic fields .4,5,6,7,8 These systems are 
particularly important for understanding magnetostructural correlations. Copper(II) is an 
attractive metal for study because of its d9 electron configuration and spin of ½, making it a 
quantum system. With typical g-values near 2.1, copper’s magnetic properties can frequently be 
treated as Heisenberg-like.9 While the halide ions are typically responsible for the magnetic 
exchange observed between copper ions in these systems,10 the ancillary species affect how the 
complexes pack into a three-dimensional lattice and they influence the geometry of the copper 
coordination sphere through their packing. Both of these factors impact the potential magnetic 
superexchange pathways and the resulting sign and strength of the magnetic exchange. The 
geometry of a four coordinate Cu(II) species ranges from tetrahedral11 to square planar,12 with a 
distorted tetrahedral geometry being the most common.  The ancillary ligands may also isolate 
the copper(II) ion-containing species creating low-dimensional magnetic lattices.13 The synthesis 
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