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a b s t r a c t

New nitronyl nitroxides LMe and LMe-CP containing a 4-methylpyridin-3-yl substituent were synthesized.
It was found that the interaction of Cu(hfac)2 with LMe and LMe-CP gave binuclear [Cu(hfac)2LMe]2 and
[Cu(hfac)2LMe-CP]2�Solv (Solv = n-C6H14, n-C10H22, n-C16H34) and chain polymer {[[Cu(hfac)2]2LMe

2 ]
[Cu(hfac)2]}1 heterospin complexes. An important structural peculiarity of LMe and LMe-CP is a large dihedral
angle between the planes of the O�–N�C@N ? O paramagnetic fragment and the pyridine ring: 55.2 and
56.1�, respectively. The presence of a methyl group in the pyridine ring of the nitroxide molecule in
{[[Cu(hfac)2]2LMe

2 ][Cu(hfac)2]}1 proved favorable for spin transition at nearly room temperature.
� 2015 Elsevier Ltd. All rights reserved.

1. Introduction

Breathing crystals based on heterospin complexes of Cu(II) with
nitroxides have attracted the attention of researchers as objects in
which spin transitions are possible [1–4]. These crystals generally
have high mechanical stability and do not decompose during phase
transitions. This allows one to perform single crystal to single crys-
tal transformations, i.e., to study the structure of polymorphs using
the same single crystal and to compare the structural features of
the high- and low-temperature phases with the magnetic charac-
teristics of the compound.

The possibility of varying the structure of the starting organic
paramagnetic ligand many times is a valuable peculiarity of com-
pounds from this class. This is an effective tool for changing the
characteristics of the observed spin transitions, which proved
highly sensitive to the molecular structure of nitroxide [5–8].
This necessitated studies to reveal the relationship between the
structural features of the starting nitroxide and the magnetic prop-
erties of the heterospin complex.

The goal of this study was to investigate the magnetostructural
correlations for Cu(hfac)2 complexes with nonplanar
pyridyl-substituted nitronyl nitroxides, in which the dihedral angle
(a) between the O�–N�C@N ? O fragment of the 2-imidazoline
ring and the pyridine ring bonded with it is reasonably large [9].
To obtain nitroxides with large a, we introduced a methyl group

in the 4-position of the pyridine ring of known nitroxides L [10]
and LCP [11] and obtained 2-(4-methylpyridin-3-yl)-4,4,5,5-tetra
methyl-4,5-dihydro-1H-imidazole-3-oxide-1-oxyl (LMe) and
2-(4-methylpyridin-3-yl)-4,5-bis(spirocyclopentane)-4,5-dihydro-
1H-imidazole-3-oxide-1-oxyl (LMe-CP), respectively.

It was shown that the crystals L are formed by two independent
nitroxide molecules that differ in the a angle between the pyridine
ring and the O�–N�C@N ? O fragment of the 2-imidazoline ring:
52.99 and 35.89� (Table 1). Despite the large difference between
these values, it is important that the dihedral angle in molecules
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