
Accepted Manuscript

Solvent dependence of the emission intensities in photoluminescent mononu-
clear europium(III) complexes with tetradentate Schiff base ligands

Masanobu Tsuchimoto, Masako Ookusa, Shuhei Itoh, Masayuki Watanabe,
Kiyohiko Nakajima

PII: S0277-5387(18)30177-3
DOI: https://doi.org/10.1016/j.poly.2018.04.010
Reference: POLY 13111

To appear in: Polyhedron

Received Date: 6 January 2018
Accepted Date: 3 April 2018

Please cite this article as: M. Tsuchimoto, M. Ookusa, S. Itoh, M. Watanabe, K. Nakajima, Solvent dependence of
the emission intensities in photoluminescent mononuclear europium(III) complexes with tetradentate Schiff base
ligands, Polyhedron (2018), doi: https://doi.org/10.1016/j.poly.2018.04.010

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.2018.04.010
https://doi.org/10.1016/j.poly.2018.04.010


  

 

1 

 

Solvent dependence of the emission intensities in photoluminescent mononuclear 

europium(III) complexes with tetradentate Schiff base ligands 

 

Masanobu Tsuchimoto,*
a
 Masako Ookusa,

b
 Shuhei Itoh,

a
 Masayuki Watanabe,

c 
Kiyohiko 

Nakajima
d 

a
Department of Chemistry, Chiba Institute of Technology, Shibazono 2-1-1, Narashino, Chiba 

275-0023, Japan 

b
Department of Life and Environmental Sciences, Chiba Institute of Technology, Tsudanuma 

2-17-1, Narashino, Chiba 275-0016, Japan 

c
Nuclear Science and Engineering Directorate, Japan Atomic Energy Agency, Tokai-mura 

Ibaraki, 319-1195, Japan 

d
Department of Chemistry, Aichi University of Education, Kariya, Aichi 448-8542, Japan 

 

*Corresponding author. Tel. +81-47-454-9638; Fax: +81-47-454-9689. 

E-mail: tsuchimoto.masanobu@p.chibakoudai.jp (M. Tsuchimoto) 

 

Abstract 

Mononuclear tetradentate Schiff base–europium(III) complexes with different counter cations, 

X[Eu(3,5-Clsalen)2] {X = (C2H5)3NH
+
, (C2H5)4N

+
, K

+
; H2(3,5-Clsalen): 

N,N-bis-3,5-dichlorosalicylideneethanediamine}, were prepared and photoluminescence properties 

of the europium(III) complexes in organic solvents (CH3CN, DMSO, DMF, (CH3)2CO, CH3OH, 

N-methylformamide (NMF), CH2Cl2) were investigated. All the emission spectra of the complexes 

displayed similar emission spectral patterns based on the f–f transitions by excitation with 365 nm 

in the solvents. In contrast, the emission intensities of the complexes varied greatly in the different 

solvents. All the complexes X[Eu(3,5-Clsalen)2] {X = (C2H5)3NH
+
, (C2H5)4N

+
, K

+
} displayed 

strong emission intensities in polar aprotic solvents ( = 0.24–0.42 in CH3CN, DMF, DMSO, and 

(CH3)2CO), and weak emission intensities in polar protic solvents ( = 0.052–0.10 in CH3OH and 

NMF) at 298 K. The emission intensities of (C2H5)3NH[Eu(3,5-Clsalen)2] and 

(C2H5)4N[Eu(3,5-Clsalen)2] in CH2Cl2 at 298 K are significantly different ( = 0.016 for 

(C2H5)3NH[Eu(3,5-Clsalen)2] and  = 0.19 for (C2H5)4N[Eu(3,5-Clsalen)2]). Mononuclear 

yttrium(III) and gadolinium(III) complexes X[Y(3,5-Clsalen)2] and X[Gd(3,5-Clsalen)2] {X = 

(C2H5)3NH
+
, (C2H5)4N

+
} were prepared. X-ray crystal structure analysis of 

(C2H5)3NH[Gd(3,5-Clsalen)2] was performed. Measurements of the 
1
H and 

13
C NMR spectra of the 
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