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Pascal’s Constant in x10 /g atom or x10° erg*G mol™*

H 2.93
C 6.00
N (ring) 4.61
N (open chain) 5.57
F 6.30
Cl 20.10
Fe®* 12.80
Co*’ 12.80
H,O 13.00
ClO, 34.00
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Three new cobalt(Il) complexes, [Co(I**);](BF:); (1), [Co(ZM),](BF.); H,0 (2) and
[Co(L™):](BF.)2.Ha0 (3), where L'*'® are N;-Schiff bases appended with linear €,1.15 carbon
chains at the nitrogen atoms, were obtained in good yields by facile one-pot reactions. The
single crystal X-ray structure of complex 1 shows a tetragonally compressed ColNg
coordination geometry. The melting temperatures of 1 — 3 were lower than 373 K, while their
decomposition temperatures were above 473 K. All complexes have high-spin Co(II) centres at
300 K and exhibit a } above 383 K. Compl 1 and 3 showed a normal
thermal spin-crossover behaviour with weak hysteresiz loops at about 320 K. Hence, these
complexes showed uncoupled phase tramsitions (class iiiz).! The values for the Seebeck
coefficient (5,) of the cobalt redox couples formed from 1 and 2 were 1.8820.02 mV K7 and
1.92£0.08 maV K, respectively, identifying them as potential thermoelectrochemical materials.

AW, r5E.0Fg1

temperature that iz the kev to thermoelectrochemical device
applications."® For thermal energy harvesting based on the latter
devices, research attention has long focused on the [Fe(CN)**
couple in aquecus systems’’ most recently with respect to the
benefits of using high-surface-ares electrodes in these devices. ™

L. Introduction

The spin-crossover (SCO) phenomenon, where spin states may be
switched reversibly between low-spin (LS) and high-spin (HS)

omﬁ?mnns by external stimuli such as temperature, pressure and
light ™ may be exhibited by complexes of multidentate N- and N.0-
donor ligands with first-row transition-metal ions (valence electronic
configurations &'-d). """ Among these, the most extensively
studied SCO materials are complexes of iron(IT) (@ *'* and
cobalt(ll) (d"),"*" which have attracted the mterest of many
researchers as potential functional materials in fields such as
molecular electronics, memory storage, thermochromic indicators
and sensors. "™ However such applications require that the spin
transition occurs abruptly at ambient temperature (ideally room
teroperature} and with wide thermal hvsteresis {for memorv effect].

The efficacy of a Tedox couple for thermal energy harvesting
depends significantly on the dependence of the redox potential, E, on
temperature, which is given by the Seebeck coefficient, 5, = 2E/6T.
This Seebeck coefficient is related th ically to the entropy
change associated with the redox reaction.

The Secbeck coefficient for the benchmark 0.4 M ferri-/ferro-
cyanide system is 1.4 mV K*.* However, this has recently been
swrpassed by a 0.01 M solution of fris(2,2-bipyridine)Co™™
bisitrifluoromethanesulfonyljamide (TEN), which achieves up to
219002 mV K in 2-methoxypropionitrile (MPN) * The origin of
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| Three Fe(IT) complexes of structurally different Schiff bases, [Fe(L1)al(BFy) (1), [Fex(OOC(CHz) «CH)ALa)(H:0)] (2) and |
| [FeAOOC(CH)WCH L) (Ha0)12% H0 (3), were synthesized and characterised for potential uses as spin crossover and low bandgap |

with pemic prop Complex 1 was obtained in a one-pot reaction involving Fe(BFy), with L1, while compounds

| 2 and 3 were obtained by step-wise reactions involving [Fe(OOC(CH;), CH){EIOM)] with T12 and HL3, respectively. At room |
| temperature, compound 1 has a low-spin Fe(Il) atom while both compounds 2 and 3 have two high-spin Fe(ll) atoms. The values for the |
‘ optical bandgap (Fy) were 1.8 &V for compound 1, 1.9 eV for compound 2 and 2.3 eV for d 3. Th ip were y |
stable, with decomposition temperaiure of 260 °C for a1,205°C for 02400 250°C fo compound 3 Complees Tand
|
|

} luhlhlnimesnmmphlmwlﬂleﬂmnmmmmmpﬁc.

INTRODUCTION

Fe(Il) complexes made up of N-donor ligands are widely
investigated as spin crossover (SCO) maerials. This is be-
cause the valence electronic configuration of Fe(1T) (3d%) may

be reversibly switched between low spin (LS, t,") and high
spin (HS, ty'e,’) state by external stimuli, such as tempera- |
ture, pressure and light irradiation'*. More recently, Fe(II) AN o AN

complexes are altracting alfention as potential photosensitiz- Hen” TN
ers in dye-sensitized solar cells (DSSC)"™, to replace the more @
e —— R L .

L s

HaL3, respectively. A common feature of these complexes was
the presence of linear 16-carbon alkyl chains, introduced in
order to lower their melting temperatures™ and to induce me-
somorphism (s)".
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