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ABSTRACT	

The	magne)c	proper)es	of	the	trinuclear	Schiff	base	complexes,	M2AnLi	(MII	=	Zn,Cu;	
AnIV	=	Th,	U;	Li	=	Schiff	base;	i	=	1-4,6,7,9),	and	M2UL7	(MII	=	Co,	Ni,	Cu;	L7	=N,N’-bis(3-
hydroxysalicylidene)-2,2-dimethyl-1,3-propanediamine),	 exhibi(ng	 the	 [M(µ-O)2]2U	
core	structure	(3d-5f-3d	subsystem),	have	been	inves*gated	theore*cally	using	scalar	
rela%vis%c	ZORA/DFT	computa"ons,	combined	with	the	Broken	Symmetry	approach.	
The	calculated	coupling	constants	JCuU	between	the	Cu	and	U	atoms,	agree	with	the	
observed	shi+	 from	the	an1ferromagne1c	 (AF)	character	of	 the	L1,2,3,4	complexes	 to	
the	 ferromagne,c	 (Ferro)	 of	 the	 L6,7,9	 ones	 [1].	 Moreover,	 the	 calculated	 coupling	
constants	 JMU	 agree	 with	 the	 AF	 character	 of	 the	 Ni2UL7	 one,	 consistent	 with	 the	
experimentally	 observed	 AF	 behaviour	 for	 Co2UL7.The	 natural	 popula-ons,	 bond	
orders	and	the	magne-c	molecular	orbital	analyses,	reveal	the	driving	role,	regarding	
the	 Ferro	or	AF	 character,	 of	 the	U(5f)	 covalent	 contribu3on	 to	 the	bonding	within	
the	 M-O-U	 coordina*on.	 The	 analyses	 are	 supported	 by	 the	 study	 of	 the	 mixed	
ZnMUL7	and	M2ThL7	systems,	where	the	CoII	(3d7)	and	NiII	(3d8)	paramagne(c	ions	are	
replaced	 by	 the	 diamagne1c	 ZnII(3d10)	 one,	 whereas	 in	 the	 second	 complex,	 the	
UIV(5f2)	paramagne*c	center	is	replaced	by	the	diamagne*c	ThIV(5f0)	one.		
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