Abstract

This reports details the synthesis and characterization of several series of Fe(ll), Fe(lll),
Co(ll) and Mn(lll) compounds which exhibit interesting temperature dependent magnetic
behaviour. In the quest for new Fe(ll) spin crossover materials we prepared three N-N
chelates, benzothiazolylmethylene-4-X-phenyl amine (btpa-X), 2-arylimidazo[4,5-f]-1,10-
phenanthroline (imidphen-R) and imidazol-X-ylmethylene-aryl amine (X-ima-Ar) which have
been fully characterized. In the case of the X-ima-Ar ligands structural studies show extensive
N-H---N and C-H---r interactions.

The Fe(ll) complexes [Fe(NCS)2(btpa-X).] and [Fe(NCS)2(imidphen-R).] are prepared from
Fe(NCS)2 and show in the latter case LS only behaviour with no evidence of spin crossover. In
contrast, [Fe(X-ima-Ar),][Y]2-sol exhibit highly variable spin crossover characteristics with Ty,
varying from 100-350 K. Structural studies of [Fe(4-ima-Bp)2][ClO4]-3ROH reveal LS Fe(ll)
centres with extensive hydrogen bonding and C-H---m interactions while in [Fe(4-ima-
F1)3][ClO4]2-sol the Fe(ll) centres are HS with w-7 interactions. Photomagnetic studies prove
that two of the compounds undergo almost 100% LIESST up to 50 K.

A series of chelating tridentate N,N,O donor ligands have been prepared: 1-((pyridin-2-
ylmethylimino)methyl)naphthalen-2-ol ~ (Hpnal),  2-(benzothiazol-2-ylmethyleneamino)-
phenol (Hbap), 2-((1H-imidazol-2-yl)methyleneamino)phenol (2-H;imap) and 2-((1H-
imidazol-4-yl)methylene-amino)phenol (4-H;imap) and fully characterized. Structures of the
Ni(ll) complexes, [Ni(pnal)X] (X = NCS and N3) show a square planar Ni centre with strong m-nt
stacking observed in both structures. The two ligands, 2-H;imap and 4-H;imap are found to
be electronically flexible being monoanionicin [Fe(X-Himap):]Y and [Co(2-Himap).] but mono-
and dianionic in [Fe(X-imap)(X-Himap)]. A cluster [Fea(2-Himap)s(2-imap)s][NOs]s is high spin
S =10 but not a SMM while the [Co(2-Himap);] complex may be a rare example of a single-
ion molecule magnet (SIM).

Preparation of [Fe(gsal-4-OMe),]Y and structural and magnetic characterization reveal
essentially high spin only behaviour thought to be due to a loss of the 1D n-n chains and an
increase in C-H---O interactions which weakens the ligand field. This result highlights the
importance of the position of the substituent group in controlling magnetic characteristics.
Synchrotron PXRD of [Fe(gsal-1)2]JOTf suggests that this highly hysteretic compound
undergoes several phase changes upon spin crossover.

The structures of two solvatomorphs, [(salpn)Fe(u-salpn)Fe(salpn)]-nMeOH (n = 0.5 or 1)
reveal a 2D undulating bi-layered structure for the 0.5MeOH solvatomorph and a single
layered structure for the MeOH solvatomorph. Incredibly there is weak electronic
communication between the Fe(lll) centres across the saturated propylene bridge.

Two Mn(l1)/(111) redox pairs have been synthesized, [Mn(qgsal-X)2]* with the structures of
the Mn(Il) complexes revealing weakly connected [Mn(gsal-X)2] units via ©-w interactions. The
magnetic studies reveal only second example of spin crossover in a Mn(lll) compound with cis
O donors.
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