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Abstract: The past decade has witnessed intense research activity in the area of FeII spin crossover coordination
polymers, which are structurally diverse and functionally intriguing materials. In this endeavor, a less exploited
series of ligands have been selected among various N-donor triazole and tetrazole molecules. Developing
conventions that allow the tailoring of such functional materials with predictable architecture and properties is
an important objective and current interest in crystal engineering. However, detailed knowledge on the structure–
property correlation is still scanty due to the small number of crystal structures of such compounds. The principal
focus is to decipher the effect of various supramolecular factors such as intermolecular interactions, hydrogen
bonding etc., on the resultant FeII coordination polymers. This tutorial review aims at highlighting some of the
developments of such structurally diverse and functionally intriguing 1D polymeric chains, 2D and 3D networks
built from triazole or tetrazole ligands exhibiting fascinating spin crossover phenomena.
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Introduction

There are currently an increasing num-
ber of reports describing the crystal struc-
tures of coordination polymers (CPs) and
metal-organic frameworks (MOFs).[1,2]
Despite the variety of architectures and
dimensionalities, CPs with functional
properties that can be tailored are rare.
There exists however an exciting class of
materials, exhibiting spin crossover (SCO)
phenomena, which could be used to probe
the impact of intermolecular contacts and
ligand design in the crystalline state. Their
synthesis is a challenge in supramolecu-
lar chemistry,[3] crystal engineering[4] and
materials science because of the various
factors which affect the resultant struc-
tural-dependent SCO property such as the
nature of the solvent used for the synthe-
sis/crystallization, the ligand, the anion,
lattice defects, etc. While a few examples
of FeIII and CoII SCO CPs have been com-
municated,[5–8] efforts have focused on FeII

polymeric materials.Most of these materi-
als incorporate multidentate N-donor het-
erocyclic bridging ligands such as 1,2,4-

or 1,2,3-triazole, 1-R or 2-R-tetrazole,
polypyridine-like derivatives, or tetra-,
di-cyanometallate, polynitrile anions and
tetradentate Schiff bases (Fig. 1).[9]

On cooling, these CPs usually exhibit
thermally induced gradual spin conver-
sions. In certain cases, abrupt spin transi-
tions with hysteresis effects, whose width
strongly depends on the nature of the mo-
lecular bridge between FeII sites as well
as on crystal packing, are observed. The
FeII SCO phenomenon involves an entropy
driven intra-ionic electron transfer from
a diamagnetic low-spin (LS) state to a
paramagnetic high-spin (HS) state which
is reversibly induced by external stimuli
like temperature, pressure and light irra-
diation etc.[10] A chromic effect may oc-
cur as a result of the change of electronic
structure. This change is remarkable for

FeII complexes with azole ligands, making
materials of this substance class attractive
for practical applications, e.g. as switch-
ing devices and sensors.[11] In this review,
we discuss prototype materials as well
as highlight recent examples of FeII CPs
and/or MOFs constructed from ligands
based on organic ligands such as triazole/
tetrazole and poly-triazole/tetrazole. The
journey takes us from one-dimensional
(1D) chains to two-dimensional (2D) and
three-dimensional (3D) SCO networks and
MOFs.

1D Chain Compounds

4R-1,2,4-triazole-based FeII chain
compounds have been widely studied, due
to their potential for practical applications
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propagation of elastic interactions through
the network (Fig. 4).[25]

[Fe(1,2-bis(tetrazol-1-yl)propane)
3
]

(ClO
4
)
2
(4) is the first SCO chain whose

crystal structure has been determined by
single crystal X-ray diffraction, both in the
HS and LS states.[26] The extended coordi-
nation of the ligand 1,2-bis(tetrazol-1-yl)
propane, resulted in a looped chain coor-
dination polymer, with Fe∙∙∙Fe distances
of ~7.3 Å. Non-coordinated perchlorate
anions occupy the interstitial space of

the looped chains of CP 4 (Fig. 5), with-
out any intermolecular interactions. Non-
coordinated perchlorate anions occupy
interstitial space (Fig. 5). Despite its poly-
meric nature, the spin conversion is very
gradual. The quasi absence of cooperativ-
ity, also noted in the isostructural tetrafluo-
roborate derivative, has been attributed to
the flexibility of the bridging coordination
network, as well as the absence of inter-
molecular contacts between 1D chains
that cannot transmit efficiently structural
changes associated with the spin change
within the crystal lattice (Fig. 5). This
compound presents the LIESST (Light
Induced Excited Spin State Trapping) ef-
fect, first discovered by Decurtins et al. on
[Fe(1-propyltetrazole)

6
](BF

4
)
2
,[27] which

(memory devices, displays, sensors, cold/
hot channels tracking, …).[11,12] These ma-
terials are currently the body of intense
miniaturization efforts as well as used as
components of hybrid materials.[13] [Fe(4-
R-1,2,4-triazole)

3
]A

2
·Solv (A = counter

anion and Solv = solvent molecules in-
cluded in the lattice) are made up of lin-
ear chains in which the adjacent FeII ions
are linked by three N1,N2-1,2,4-triazole
ligands and spaced out ca. 3.6 Å, as con-
cluded by detailed EXAFS investigations
at the Fe-K edge[14] and a recent X-ray dif-
fraction study of a LS material (Fig. 2).[15]
In the solid state, these 1D chain com-
pounds generally exhibit a SCO phenom-
enon accompanied by a hysteresis width
of flexible magnitude, sometimes centered
at room temperature.[16] In these materials,
the coordination linker represented by the
1,2,4-triazole building block is sufficiently
rigid to allow an efficient transmission of
cooperative effects leading to hysteresis
loops of width ranging from ~2–20 K.[17]

Thus strengthening of intra-molecular
interactions by triple 1,2,4-triazole bridges
connecting spin changing molecules can
promote cooperative effects, which re-
sult in the observation of a wide range of
hysteresis widths.[17] Intermolecular inter-
actions also contribute to the SCO coop-
erative mechanism, thus resulting in larger
hysteresis loops. Such intermolecular in-
teractions can be propagated through su-
pramolecular interactions involving non-
coordinated counter-anions and solvent
molecules (most often water), which are
localized between or within the chains.[17]
As a result, only three ‘1D chains’ dis-
play exceptional SCO properties with
an hysteresis width of ~35–50 K. This is
the case for [Fe(Htrz)

2
(trz)]BF

4
(Htrz =

4-H-1,2,4-triazole, trz = triazolato), whose
synthesis was first reported in 1977 by
Haasnoot,[18] and which displays a SCO
above room temperature with a hysteresis
width of ~35 K.[19] In this material, two
types of interchain interactions were iden-
tified both by wide angle X-ray scatter-
ing[20] and Rietveld refinements of powder
X-ray diffraction data:[21] direct through
Htrz-trz contacts and indirect through
N-H…BF

4
…H-N linkages where the nitro-

gen atoms occupy the 4-position of the
triazole ligands. Another example con-
cerns the 1D chain [Fe(hyptrz)

3
](4-chloro-

3-nitrophenylsulfonate)
2
·H

2
O (1) (hyptrz =

4-(3'-hydroxypropyl)-1,2,4-triazole) that
displays a characteristic hysteresis width
of ~50 K below room temperature,[22] and
for which π–π stacking interactions involv-
ing the aromatic anions as well as direct
H-bonding between the 4-R substituent
of neighboring chains were detected in
the crystal structure of the analogous CuII

(Fig. 3). Its exceptional bistability domain
allowed the linearity of chains in both

LS and HS states to be demonstrated by
EXAFS spectroscopy.[22]

The third example concerns
[Fe(NH

2
trz)

3
](NO

3
)
2
(NH

2
trz = 4-amino-

1,2,4-triazole) (2), discovered in 1986 by
Lavrenova,[23]which also displays an hys-
teretic spin transition (ST) located slightly
above the room-temperature region. The
crystal structure analysis of the analogous
compound of 2, namely [Cu(NH

2
trz)

3
]

(NO
3
)
2
·H

2
O (3), confirmed the 1D chain

character.[24] A dense H-bonding network
with the nitrate counter anion involved in
both intra-chain and inter-chain interac-
tions was observed. Such a supramolecu-
lar network could be at the origin of the
unusually large hysteresis loop displayed
by 2 (∆T = 37 K), as a result of an efficient

Fig. 2. View of the crystal structure of the
1D LS chain of [Fe(4-amino-1,2,4-triazole)3]
(NO3)2·H2O.[15]

Fig. 3. a) Crystal structure illustration of CuII analogous of 1; the polymeric chains are shown with
orange and purple colour and the 4-chloro-3-nitrophenylsulfonate counter anion and lattice inclu-
ded water molecules are occluded within the interstitial space of the chains sustained by various
H-bonding interactions (shown with black dotted lines); b) Temperature dependence of χMT for 1,
in both cooling and warming modes.[22]

Fig. 4. (Left) Hysteretic ST slightly above the room temperature region for 2; (Right) Crystal pa-
cking of polymeric chains (shown in orange-black and purple-green colour) in 3. H-bonding in-
teraction of counter anion NO3

– and lattice included water molecule with the 1D chain shown by
cyan coloured dotted line.[24]
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bridges involving the water molecules,
which are also H-bonded to peripheral
nitrogen atoms of the 1,2,4-triazole (Fig.
7b). Actually, the water molecule which
is located between the layers (Fig. 7c),
is crucial to maintain spin state switch-
ing conditions, and special care should be
taken when studying this material.[47] The
Se derivative displays, as expected with
the increase of ligand field strength, a ST
at higher temperature but with a narrower
hysteresis (~6 K).[48]

was observed for this substance class for
the first time.[26] A similar gradual SCO
behavior was revealed for other 1D FeII

chains with triply[28,29] and doubly bridg-
ing bis-tetrazole ligands.[30] The situa-
tion differs for [Fe(µ-btzmp)

2
(btzmp)

2
]

(ClO
4
)
2
(btzmp = 1,2-bis(tetrazol-1-yl)-

2-methylpropane) that displays a steep
and hysteretic spin transition, partly attrib-
uted to an anion order/disorder phenom-
enon,[31] and for [Fe(3ditz)

3
](BF

4
)
2
(3ditz

= 1,3-bis(tetrazol-1-yl)propane) which
features an abrupt ST at T

1/2
= 159 K, as a

result of packing effects despite the use of
a flexible bridging ligand.[32] Nevertheless,
other 1D FeII chains made of two bridges
that cushion elastic interactions as a con-
sequence of the volume change associ-
ated to SCO[33] were also described.[34–37]
Noticeably, numerous examples of 1D
chains made of flexible single bridge
spacers present the same SCO behavior as
noted for 1,2-bis(4-pyridyl)etha(e)ne,[38]
4,4'-bpy,[39] substituted triazine/pyrimi-
dine,[36,40] pyrazine,[41] dca anions,[42] and
tcpd anions.[43] Interestingly, their crystal
structures reveal various intermolecular
interactions and H-bonding involving the
counter anion and lattice included solvent
molecules (Fig. 6), but their contribution is
meaningless compared to the weak coordi-
nation link existing between FeII centers.
As a result, gradual spin conversions are
observed.

2D and 3D Networks

A crystal engineering strategy makes
use of multidentate ligands (that are suit-
able for SCO) connected by spacers which
increases the possibilities to increase the
dimensionality from 1D to 2D and 3D.
These ligands can potentially coordinate
several metals whereas the spacers can
increase the degrees of liberty/flexibility
of the coordinating groups in order to pro-
mote coordination in several directions.[44]
This approach is however quite risky as
other coordinating components such as
anions and solvent molecules can inter-
fere, contrary to the more straightforward
route working with negatively charged li-
gands (e.g. azolate[45] or cyano ligands[46])
that have indeed afforded a large variety of
MOFs, which are discussed in specialized
review papers.

[Fe(btr)
2
(NCX)

2
]·H

2
O (where btr =

4,4'-bis-1,2,4-triazole and X = S, Se) rep-
resent the first 2D ST compounds.[47,48]
Among the variety of physical investiga-
tions, it was possible to detect the first
pressure-induced LS-to-HS transition for
a 2D net for [Fe(btr)

2
(NCS)

2
]·H

2
O (5),[49a]

by magnetic susceptibility measurements
which was confirmed by EXAFS spectros-
copy.[49b] This material displays on cooling

below room temperature a square shaped
hysteresis loop of width 21K, associated to
an extremely abrupt and complete thermal-
ly induced ST, free of any structural phase
transition (Fig. 7d). Its crystal structure
consists of FeII ions linked by btr in two or-
thogonal directions establishing an infinite
grid (Fig. 7a). The isothiocyanate anions,
coordinated in trans position, prevent the
formation of a 3D coordination network.
The layers are connected by means of van
der Waals forces and weak hydrogen bond

Fig. 5. Projection of the crystal structure of 4 along the b axis showing a looped chain (a) and
along the c axis wherein the perchlorate counter anion (green-red) is occluded within the intersti-
tial void of the chains (b); (c) χMT vs. T of 4 showing a gradual spin conversion, with a transition
temperature T1/2 = 130 K.[26]

Fig. 6. Crystal structure illustration of linear CPs derived from various pyridyl ligands: a) Parallel
packing of the 1D chains in [Fe(pyim)2(bpy)](ClO4)2

.C2H5OH (pyim = 2-(2-pyridyl)imidazole and
bpy = 4,4'-bipyridine; distinct chains are shown with purple, orange and green colour) and the
occluded ethanol and ClO4

– within the interstitial voids of the chains;[39] b) inter-chain interaction
in [Fe(aqin)2(bpy)](ClO4)2·2EtOH (aqin = 8-amino-quinoline) via various weak interactions invol-
ving the counter anion ClO4

– and aromatic rings;[39] c) Inter-chain interactions in [Fe(abpt)2(tcpd)]
(where tcpd = 2-dicyanomethylene-1,1,3,3-tetracyanopropanediide anion, abpt = 4-amino-3,5-
bis(pyridin-2-yl)-1,2,4-triazole) sustained by intra-chain H-bonding and inter-chain π∙∙∙π interac-
tions;[43] d) Inter-chain reorganization in {[Fe(CH3CN)4(pyrazine)](ClO4)2}µ via various H-bonding and
anion∙∙∙π interactions involving the ClO4

– counter anion and pyrazine.[41]
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The crystal structure of
[Fe(btre)

2
(NCX)

2
] (6) (where btre =

1,2-bis(1,2,4-triazol-4-yl)ethane and X =
S, Se) reveals single type layers which are
connected by a dense supramolecular net-
work involving π-π as well as inter-chal-
cogen interactions (Fig. 8).As a result, this
too rigid network cannot be switched either
by temperature, pressure (up to ~12 kbar)
or light irradiation (at 10 K).[51] This result
represents a severe warning for supramo-
lecular chemists: toomany interactions can
even quench SCO properties. A similar 2D
ST grid was recently found for [Fe(baztrz)
(pyz)(NCS)

2
]·4H

2
O (baztrz = trans-4,4'-

azo-1,2,4-triazole) with the replace-
ment of one bistriazole by pyrazine.[52]
Using only one bridging bis-tetrazole,
instead of bis-triazole, afforded other 2D
SCO grids displaying a less cooperative
behavior.[53,54]

The first 2D grid constructed from
a 1-R tetrazole was discovered for
[Fe{N(entz)

3
}
2
](BF

4
)
2
including the tripo-

dal ligand,N(entz)
3
= tris[2-(tetrazol-1-yl)-

ethyl]amine.[55] This material displays an
extremely abrupt ST with a thermal hys-
teresis width (T

1/2↑ = 176 K and T
1/2↓ = 167

K). Recently, a honeycomb-like pattern
with cages occupied by disordered anions,
was discovered for [Fe{C(mtz)

3
}
2
]A

2
, (A =

ClO
4
–, BF

4
–) (7) built from another spider-

like ligand, C(mtz)
3
= 1,1',1''-tris(tetrazol-

1-ylmethyl)methane (Fig. 9). These
2D materials display a sharp ST at T

½
=

193 K (BF
4
−) and T

½
= 176 K (ClO

4
−).[56]

[Fe(trptrz)
2
](BF

4
)
2
·5H

2
O with trptrz =

tris-3-[1,2,4]triazol-4-yl-propyl phloroglu-
cinol, which was obtained via a multistep
synthesis involving a Mitsunobu coupling,
is another example of 2D SCO CP based
on a tripodal ligand. It reveals however a
gradual spin conversion due to the flexible
propyl group attached to the 1,2,4-triazole
ligand that cushions elastic interactions
between FeII centers.[57] [Fe(bbtr)

3
]A

2
, A =

ClO
4
–,[58,59] BF

4
–[59,60] (bbtr = 1,4-di(1,2,3-

triazol-1-yl)butane) are other 2D CPs with
a (3,6) network topology presenting an
hexagonal sheet structure. While the per-
chlorate derivative displays an abrupt hys-
teretic ST around 100 K, the tetrafluorobo-
rate remains HS on cooling. Both materials
are currently the topic of extensive optical
investigations led by Hauser in Geneva.[61]

Very recently, thermally highly robust
2D neutral FeII MOFs have been reported
for [FeL

2
] with HL = 3-(2-pyridyl)-5-(3-

pyridyl)-1,2,4-triazole or 3-(3-methyl-
2-pyridyl)-5-(3-pyridyl)-1,2,4-triazole.
These materials display a two-step SCO at
remarkably high temperatures for molecu-
lar materials (the highest step is above 500
K!),[62]which could be good candidates for
CVD deposition of thin films, as well as for
high-temperature sensor applications.

[Fe(btr)
3
](ClO

4
)
2
(8) represents the

first 3D SCO coordination polymer.[63]
Its crystal structure consists of FeII ions
connected in 3D by bis-triazole ligands
through the nitrogen atoms occupying the
1 and 1' positions, which leads to a pcu

alpha-Po primitive cubic topology (Fig.
10a,b). The non-coordinated perchlorate
anions are located in the voids of the 3D
architecture. Upon cooling, a double step
SCO behavior is observed with a plateau

Fig. 7. a) View of the 2D layered structure of 5 at 293 K; b) Off-set packed 2D layers (shown in
orange and black colour) and lattice water molecules (red balls);[47] c) Non-coordinated water mo-
lecules (red spacefill) are located between sheets (orange and black); d) χMT vs. T plot showing a
square-shaped hysteresis loop.

Fig. 8. a) 2D coordination polymer sheet of [Fe(btre)2(NCS)2]. b) TOPOS[50] view of the 2D sheet; c)
inter-sheet S∙∙∙S contacts. d) view of π∙∙∙π interactions.[51]
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at half conversion (Fig. 10c). A detailed
single-crystal X-ray analysis together with
temperature-dependent 57Fe Mössbauer
spectroscopy and magnetic susceptibility
measurements have demonstrated that this
additional step was due to a consecutive
spin conversion occurring in two crystal-
lographically inequivalent iron sites.[63]
The narrow hysteresis observed in the
lower branch of the magnetic susceptibil-
ity curve (see inset of Fig. 10c), is free of
any crystallographic phase transition, and
is associated to a higher change of the di-
hedral angle δ between the 1,2,4-triazole
moieties (from δ = 79.72° at 190 K in the
plateau region to δ = 87.17° at 150 K in the
LS state), compared to the higher branch of
the SCO curve (δ = 77.35° at 260 K in the
HS state) that is smoother and not hyster-
etic (Fig. 10). A sufficient reorganization
of the crystal lattice is thus necessary to al-
low a cooperative observation of the SCO
behavior in the 3D lattice. A similar non-
interpenetrated 3D polymeric architecture
of pcu alpha-Po primitive cubic topology
was observed for [Fe(1,3-bis(tetrazol-2-yl)
propane)

3
](ClO

4
)
2
·2EtOH (9). The guest

perchlorate anion is found within the voids
of the polymeric network sustained by
various H-bonding interactions (Fig. 11).

This material presents a smooth spin con-
version on cooling,[64] again caused by the
flexibility of the spacer between tetrazole
molecules. Interestingly, the non-solvated
material shows a similar crystal structure
but retains a HS ground state.

A 3D coordination network construct-
ed from two interlocked cube units was
observed for the complexes [Fe(baztrz)

3
]

A
2
·2H

2
O (A = ClO

4
−, BF

4
−) (see Fig. 13e

below) that both display an abrupt transi-
tion around room temperature.[52] Such an
interlocked architecture was first reported
for the 3D CPs [Fe(btzb)

3
]A

2
·Solv, (A =

ClO
4
−, PF

6
−; Solv = MeOH, H

2
O) (btzb

Fig. 11. a) TOPOS[50] view of the 3D coordination polymeric network of 9 with a pcu alpha-Po pri-
mitive cubic topology; b) overall packing of 9 displaying the perchlorate counter anion (red-green)
occupying the voids.[64]

Fig. 9. Crystal structure of [Fe{C(mtz)3}2](BF4)2; a) 2D corrugated sheet like CP with a honeycomb-
like topology; b) TOPOS[50] diagram of the 2D honeycomb network; c) occlusion of BF4

– within the
voids of 2D corrugated sheet (space-fill model with purple colour).[56]

Fig. 10. a) 3D non-interpenetrated coordination polymeric structure of 8 displaying the entrapment of perchlorate anion within the cavity; b)
TOPOS[50] view of the 3D coordination polymeric network of 8 with a pcu alpha-Po primitive cubic topology; c) χMT vs. T plot of 8 showing a two-
step spin conversion. The inset reveals a hysteresis effect.[63]
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= 1,2-bis(tetrazole-1-yl)butane) but with
three networks (Fig. 12a,b).[65]

An abrupt SCO behavior was observed
in contrast to the 3D bis-tetrazolate SCO
polymer [Fe

2
(H

0
.
67
bdt)

3
]·13H

2
OwithH

2
bdt

= 5,5'-(1,4-phenylene)bis(1H-tetrazole),
which shows a smooth and incomplete spin
conversion on cooling below room temper-
ature.[66] Another bidentate ligand based
on a pyridine-conjugated Schiff base, af-
forded a CP with a diamond-like 3D net-
work made of FeN

4
O

2
chromophores and

displaying a gradual spin conversion.[67]
The effect of lattice solvent release on SCO
architecture was elegantly investigated on
a 3D network constructed from a 1D chain
of formula [Fe(µ-baztrz)(baztrz)

2
(H

2
O)

2
]

(BF
4
)
2
∙4H

2
O (10).[68] In this complex,

the equatorial positions of the FeII coor-
dination sphere are partly filled by water
molecules (thus setting a FeN

4
O

2
chromo-

phore) which prevent any switching due
to the weak ligand field strength they im-
pose (Fig. 13a). Such 1D chains are further
packed in a parallel fashion displaying ex-
cellent interdigitation (Fig. 13b) sustained
by various intermolecular interactions in-
volving the BF

4
– counter anion, lattice in-

cluded and metal bound water molecules
(Fig. 13b). Dehydration of 10 resulted
in a new 3D twofold interpenetrated CP
namely [Fe(µ-baztrz)

3
](BF

4
)
2
(11)[52] (Fig.

13d,e); the primary building unit of the
CP is a ‘cube’ like unit (Fig. 13c) which
further extends to form a 3D network hav-
ing a FeN

6
chromophore in which all the

six octahedral sites of FeII are occupied
with N atom of bztrz and such networks
are then interlocked with the adjacent net-
works leading to 2-fold interpenetration
(Fig. 13d and 13e). The interpenetrated
networks recognize each other via various
intermolecular interactions involving the
counteranion BF

4
– (Fig. 13f). Interestingly

11 exhibits an abrupt ST at 288 K.[68]

Concluding Remarks

Spin crossover coordination polymers
derived from triazole/tetrazole ligands
and the factors affecting their resultant
magnetic property have been highlighted
in this review. We have outlined for 1D
chains, the importance of having both a
rigid linker between spin centers of FeN

6
nature with an appropriate ligand field,
and a dense supramolecular network in
their crystal lattice to facilitate SCO coop-
erativity. The functional group (-R) present
in the triazole/tetrazole ligands can indeed
produce steric, π stacking, H-bonding ef-
fects and other weak interactions between

the chains, which can influence spin cross-
over cooperativity.

New rigid ligands containing prede-
signed modules suitable for supramolecu-
lar contacts will be designed to enhance
general knowledge on this family of
switchable materials. Besides, in 2D and
3D coordination polymers the relevance of
keeping a subtle balance between flexibil-
ity and rigidity of the crystal lattice with-
out neglecting supramolecular contacts,
has been highlighted. We trust that many
more examples of poly-azole coordination
polymers[69] will be synthesized, particu-
larly based on bis-1,2,4-triazoles after the
communication of a revised one-step syn-

Fig. 12. a) 3D 3-fold interlocked coordination network in [Fe(btzb)3](PF6)2 (three distinct networks are shown with red, green and blue color); b)
TOPOS[50] schematic representation of the interpenetration; c) overall packing of [Fe(btzb)3](PF6)2 displaying the counter anion PF6

– (orange, spacefill
model) and solvent occupying the voids.[65]

Fig. 13. a) 1D chain in 10 displaying the FeII coordination geometry as FeN4O2; b) Interdigitated
chains in 10 (shown in orange and purple colour) sustained by various intermolecular interactions
involving BF4

– and lattice included water molecule (red-white); c) primary building unit of 3D CP
11.[52] d) side view of the interpenetrated 3D networks in 11. e) TOPOS[50] diagram of the interpe-
netrated network in 11; f) Overall packing of the interpenetrated networks and occluded guests –
BF4

– (shown in spacefill model) – (distinct networks are displayed with red and green).
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thesis of 1,2,4-triazole derivatives thanks
to a simplified transamination method re-
ducing reaction time, increasing yield and
avoiding tedious chromatographic separa-
tions.[70] More FeII bis-tetrazole coordina-
tion networks are also expected following
novel synthetic routes.[71]The synthesis of
asymmetric ligands containing a tetrazole
as well as a 1,2,4-triazole,[72,73]or 1,2,3-tri-
azole[74] has just started and already af-
forded interesting coordination polymers,
which are expected to reveal multistep
spin crossover.[74] The switching proper-
ties along with the associated pronounced
color of these materials are attractive con-
sidering their application as thermal and
pressure sensors or optical devices.
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