
Accepted Manuscript

Magnetic relaxation in mononuclear Tb and Dy complexes involving chelate
nitronyl nitroxide ligand

Li-Li Zhu, Peng Hu, Jiang-Fei Cao, Yan-Hua Zhao, Yan-Ni Wu, Yi-Xuan Zhu,
Yan Su, Cao Wang

PII: S0277-5387(18)30526-6
DOI: https://doi.org/10.1016/j.poly.2018.08.058
Reference: POLY 13381

To appear in: Polyhedron

Received Date: 23 July 2018
Revised Date: 26 August 2018
Accepted Date: 27 August 2018

Please cite this article as: L-L. Zhu, P. Hu, J-F. Cao, Y-H. Zhao, Y-N. Wu, Y-X. Zhu, Y. Su, C. Wang, Magnetic
relaxation in mononuclear Tb and Dy complexes involving chelate nitronyl nitroxide ligand, Polyhedron (2018),
doi: https://doi.org/10.1016/j.poly.2018.08.058

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.2018.08.058
https://doi.org/10.1016/j.poly.2018.08.058


  

 1 

Magnetic relaxation in mononuclear Tb and Dy complexes 

involving chelate nitronyl nitroxide ligand 

 Li-Li Zhu 
a
, Peng Hu 

b
 
c
*,

 
Jiang-Fei Cao 

b
, Yan-Hua Zhao 

b
, Yan-Ni Wu 

b
* , Yi-Xuan Zhu 

b
, Yan 

Su 
b
, Cao Wang

 d
* 

a College of Chemistry and Materials Science, Huaibei Normal University, Huaibei 235000, P. R. 

China 

b College of Environment and Chemical Engineering, Zhaoqing University, Zhaoqing 526061, P. 

R. China 

c Key Laboratory of Advanced Energy Materials Chemistry (Ministry of Education), Nankai 

University, Tianjin 300071, P. R. China 

d College of Chemistry and Molecular Engineering Qingdao University of Science and 

Technology Qingdao 266042, P. R. China  

* Corresponding author. E-mail: Peng Hu hp8286799@zqu.edu.cn ; Yan-Ni Wu 

yanniwu@163.com ; Cao Wang wangchao1984nk@126.com  

Keywords: Nitronyl nitroxide radical; Tb; Dy; Single-molecule magnets 

ABSTRACT 

Three new lanthanide-nitronyl nitroxide radical complexes [Ln(tfac)3(NIT-2thz)] 

(Ln(III) = Gd 1, Tb 2, Dy 3; tfac = trifluoroacetylacetonate; NIT-2thz = 2-(2′

-thiazolyl)-4,4,5,5-tetramethylimidazoline-1-oxyl-3-oxide) have been synthesized. 

Single crystal X-ray diffraction analyses reveal that complexes 1-3 are isomorphous. 

They all crystallized in the C2/c space groups. Each central Ln(III) ion is 

eight-coordinated by three bischelate tfac ligands and one radical ligand. More 

specifically, NIT-2thz acts as a chelate ligand to link one Ln(III) ion through its 

nitrogen atom of the thiazole ring and oxygen atom of the N–O group to form a 

two-spin system. Magnetic studies show that Gd complex exhibits ferromagnetic 

Gd(III)–radical coupling, Tb and Dy complexes exhibit frequency-dependent 

out-of-phase signals. 

1. Introduction 

Researches on single-molecule magnets (SMMs) which could exhibit slow 

magnetic relaxation at molecule level have garnered intense attention owing to their 

possible applications in high density magnetic storage, quantum computation as well 

as magnetic refrigeration [1–6]. Recently, researches are focused in particular on 

design and synthesis of lanthanide (Ln) based SMMs due to their huge magnetic 

anisotropy arising from the large, unquenched orbital angular momentum [7–10]. Up 

to now, numbers of Ln(III) ions based SMMs have been reported [10–18]. However, 

the intrinsic drawbacks of Ln(III) ions such as the dipolar spin–spin interactions and 

quantum tunneling always reduce the effective relaxation energy barrier and 

sometimes lead to the loss of remnant magnetization [19]. Fortunately, magnetic 

exchange coupling which generally exist in molecular paramagnetic species has been 

found to be an effective method to reduce quantum-tunneling relaxation processes and 

hence might increase the effective relaxation energy barrier [19–23]. In this view, 
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