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30 years of IrIII coordination chemistry with polyimine-type
ligands are summarized. Over the years, milder reaction
conditions have been used for their synthesis, allowing the
incorporation of various functional substituents. Complexes
are described with bidentate and terdentate ligands, with
both N- and C-donor sites. All complexes are luminescent,
with predominantly charge-transfer or ligand-centred emis-
sive states depending on the charge density donated from
the ligands to the metal. IrIII excited state lifetimes range
from nanoseconds to microseconds. A wide range of
properties are obtained: [IrN6]3+ complexes are strong
photooxidants while tris-cyclometallated [IrN3C3] com-
plexes are strong photoreductants.

1 Introduction

As far as inorganic photochemistry is concerned, several
distinct eras can be identified.1 30 years ago, chemical
transformation of complexes by irradiation was predominant,
with the reign of chromium(III) among other metals. The mid
70’s saw the emergence of “solar” photochemistry. Excited
states were regarded as electron transfer reagents, of which
Ru(bpy)3

2+† was the indisputable champion.2 In recent years,
several research groups have tried to broaden the family of
compounds with excited states capable of acting as interesting
redox reagents, and transition metals such as OsII, ReI, CuI,
RhIII, IrIII, PtII and PdII have turned out to be promising.1

Generally, iridium is regarded as a “catalytic” metal or as a
useful metal centre for reactivity and model studies related to
homogeneous catalysis. We will show in the present review
article that iridium is more than that. In particular, some of its
complexes display promising photochemical properties. Our
aim is to provide an overview of iridium(III) polyimine
complexes, since the 1970’s. The very first papers will briefly
be mentioned, but no applications and few characterizations
were available at that time. For selected IrIII polyimine
complexes, this review will be concerned with the outline of
synthetic procedures. Relevant photophysical and photochem-
ical properties of some of the examined complexes will be
discussed.

2 Families of IrIII polyimine complexes

As a third-row transition metal, iridium(III) is characterized by
the great inertness of its coordination sphere, requiring harsh
reaction conditions to substitute the classical chlorine ligands of
the starting iridium salts. It is noteworthy that iridium(III)
is capable of forming a large range of complexes, including
mono-, bis- and tris-cyclometallated complexes (the last is a
unique feature among all polyimine complexes of transition
metals),3,4 and that many more complexes are known with
bidentate ligands than with terdentate ligands.

Two classes of complexes can be distinguished, depending
on the extent to which the ligands contribute to the electron
density at the metal centre.3,4 When some ligands are anionic
(chloride, cyclometallating ligand), the emitting excited states
have metal-to-ligand charge transfer (MLCT) character and
there is sufficient charge compensation for the metal-centred

oxidation to proceed. In contrast, when the ligands are neutral
and donate less charge density to the metal, emission is ligand
centred (LC) and no metal-based oxidation is observed. For
both classes of complexes for which reduction processes have
been investigated, these are exclusively ligand centred.

3 [IrL2Cl2]n+ complexes (L = bidentate ligand)
and related polymetallic species

From the literature it is clear that phenanthroline has been used
much more often than bipyridine. This may be a result of the
greater difficulty of obtaining pure samples of complexes with
bpy ligands.

3.1 (N,N) species

In 1969 DeSimone et al. reported the preparation of [Ir(bpy)2-
Cl2]Cl by fusing K3IrCl6·3H2O and bpy at 270 °C for 15 min,5
and unambiguously demonstrated the cis-configuration of the
complex using NMR spectroscopy.

cis-[Ir(phen)2Cl2]Cl was first described in 1964 by Chiswell
et al.,6 prepared in 27% yield by heating K3IrCl6 with
1,10-phenanthroline at 220 °C for 14 h. In 1971 Broomhead
et al. reported a different synthesis.7 In a first step [Ir(phen)-
Cl4]2[phenH]+ was prepared in 90% yield from
(NH4)3IrCl6·2H2O and phen by reflux in acidic water for 2 h.
The second step consisted of heating the phenanthrolinium salt
in refluxing glycerol for 1 min, and gave cis-[Ir(phen)2Cl2]Cl as
a yellow solid in 85% yield. These early examples reflect the
synthetic difficulties usually encountered when preparing
simple iridium(III) complexes.

In 1990 Brewer et al. reported the preparation of various
complexes of the type cis-[IrL2Cl2]+ (L = bidentate chelate,
Fig. 1) following a slightly modified procedure.8 IrCl3·3H2O

was refluxed with two equivalents of L in EtOH–H2O for 2 h,
and the complexes were obtained in 20–70% yield, depending
on the nature of L.

In contrast to related RhIII complexes,8 in which the first
reduction is metal centred, in these [IrL2Cl2]+ complexes the
first two reduction steps are ligand based. The ligands bpm, dpb,
dpq, and dpb (Fig. 1) are all easier to reduce than bpy, and the
first reduction potential for these [IrL2Cl2]+ complexes is
clearly related to the extent of electronic delocalisation over the

† Abbreviations: acac = acetylacetonate; bpy = 2,2A-bipyridine; bpm =
2,2A-bipyrimidine; dpb = 2,3-di(2-pyridyl)benzoquinoxaline; dpp =
2,3-di(2-pyridyl)pyrazine; dpq = 2,3-di(2-pyridyl)quinoxaline; HAT =
1,4,5,8,9,12-hexaazatriphenylene; Hbpt = 3,5-di(pyridin-2-yl)-1,2,4-tria-
zole; Hppy = 2-phenylpyridine; Hthpy = 2-(2-thienyl)pyridine; phen =
1,10-phenanthroline; terpy = 2,2A:6A,2B-terpyridine; terpy-py = 4A(4-
pyridyl)terpy; tpp = 2,3,5,6-tetra(2-pyridyl)pyrazine; tterpy = 4A-to-
lylterpy.

Fig. 1 Representation of [IrL2Cl2]+ complexes (L = bidentate chelate).
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ligand (21.18, 20.76, 20.83, 20.47, and 20.33 V (vs Ag/
AgCl) along the series L = bpy, bpm, dpp, dpq, and dpb). After
uptake of two electrons by the ligand system (e.g., 20.47 and
20.66 V for [Ir(dpq)2Cl2]+), a subsequent two-electron metal-
centred reduction takes place which leads to expulsion of the
chloride ligands, generating a four-coordinate IrI complex
[eqns. (1)–(4)].

[IrIIIL2Cl2]+ + e2 " [IrIIILL2Cl2] (1)

[IrIIILL2Cl2] + e2 " [IrIIIL2L2Cl2]2 (2)

[IrIIIL2L2Cl2]2 + 2 e2 " [IrIL2L2Cl2]32 (3)

[IrIL2L2Cl2]32 ? [IrIL2L2]2 + 2Cl2 (4)

A noteworthy feature of the above reduction pattern is that
the reduced two-electron [IrL2L2Cl2]2 species are stable. This
is one reason why multielectron reduction schemes are feasible
based either on the monometallic complexes of the series in Fig.
1 or on multimetallic complexes (vide infra).

Luminescence data have been obtained at room temperature
for the [IrL2Cl2]+ compounds.8 The band maxima can be
arranged according to the decrease in energy of the emissive
state, giving the series: bpy (510 nm), bpm (525), dpp (562) and
dpq (634) (no data are available for dpb). The increase in the
reduction potentials follows the same series, as is expected of an
emissive state with MLCT character.

The mononuclear complexes described above8 have been
extended to polynuclear mixed-metal systems with the ability to
undergo intercomponent electron-transfer processes on irradia-
tion. [IrL2Cl2]+ was reacted with two equivalents of Ru(b-
py)2Cl2 to give a diastereomeric mixture of the corresponding
trinuclear complexes in 85–90% yield after heating at reflux in
EtOH–H2O for 3 days.9.

The trinuclear complexes prepared by Brewer and co-
workers (Fig. 2a) demonstrate a rich electrochemistry. The two

ruthenium(II) centres are oxidized simultaneously and there is
also a series of one-electron reductions leading to the storage of
four electrons in the bridging ligands before the peripheral bpy
ligands are reduced.

For instance, for [(bpy)2RuII(dpq)IrIIICl2(dpq)RuII(bpy)2]5+,
sequential reductions of the bridging ligands (BLs) occur at

20.12, 20.26, 20.90 and 21.22 V (vs Ag/AgCl). The first two
reduction processes in this trinuclear complex are easier than
the analogous processes in the mononuclear precursor
[Ir(dpq)2Cl2]+. This can be ascribed to the stabilising effect of
the RuII centres towards reduced states involving iridium-
containing fragments.

As a consequence of this remarkable electrochemical behav-
iour, an extension to systems driven by light was proposed.10

Fig. 2b provides an illustration of a trinuclear complex
containing the dpb ligand which can store multiple electrons.
Irradiation of the peripheral RuII centres leads to the transfer of
two electrons to the BLs, following which the RuIII donors are
re-reduced by the sacrificial electron donor (dimethylaniline,
D). This basic photochemical device has potential future
applications in one-step two-electron delivery to a substrate.

Two years later, a similar trinuclear system was prepared in
the same laboratory, using a different bridging ligand, bpm,
which now can take up two electrons (four electrons are
collected before the first bpy-localized reduction),11 according
to a reduction pattern of the type seen above (Fig. 2b). This
reaction proceeded with a 60% isolated yield by heating the
starting materials (Ru(bpy)2Cl2 and Ir(bpm)2Cl2+) to reflux in
EtOH–H2O for 5 days.

3.1 (N,C) species

In 1984, Watts et al. prepared dichloro-bridged IrIII dimers in
72% yield using Hppy or benzo[h]quinoline as N,C cyclome-
tallating ligands, by refluxing iridium trichloride hydrate with
the ligand in 2-ethoxyethanol–water for one day (Fig. 3a).12 Six

years later, by reacting potassium hexachloroiridium(IV) and
potassium hexachloroiridium(III) with bpy in EtOH–H2O, the
same group obtained a dichloro-bridged dimer in which each
iridium centre is surrounded by one N,N-coordinated bpy and
one N,C-coordinated bpy (Fig. 3b).13

4 [IrL3]n+ complexes (L = bidentate ligand)

4.1 (N,N) species

In 1958 Ir(bpy)3
3+ was first described by Martin et al.,  as an

orange solid, obtained by fusing K3IrCl6 and bpy for 20 min.14

The lack of precise characterization available at that time led
Chiswell et al. to attempt the preparation of Ir(phen)3

3+ in 1964
under similar conditions.6 Pale yellow complexes were ob-
tained, although some uncertainty remains regarding their
purity.

In 1974, the procedure described by Demas et al. was much
more precise.15 K3IrCl6·3H2O was first converted into a halide-
free sulfate upon treatment with K2S2O8 and KHSO4 in boiling
water, evaporation to dryness, and fusion in air above 250 °C for
30 min. After cooling, it was mixed with bpy and fused under

Fig. 2(a) [Ru(bpy)2(dpb)IrCl2(dpb)Ru(bpy)2]5+ and [Ru(bpy)2(dpp)-
IrCl2(dpp)Ru(bpy)2]5+. (b) Photoinduced two-electron uptake by the
bridging ligands.

Fig. 3 Representation of cyclometallated dichloro-bridged dimers.
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CO2 at 230 °C for 6 h. A laborious work-up led to Ir(bpy)3
3+ in

a good 50% yield (Fig. 4).
The metal-centred oxidation of Ir(bpy)3

3+ occurs at a rather
high potential, +2.17 V, while reduction (ligand centred) occurs
at 20.76 V (vs NHE).4,16 Its low temperature luminescence (77
K) , which has a lifetime of ca. 80 ms, has LC characteristics. At
room temperature it exhibits a reasonably long lifetime, t = 2.4
ms, suggesting emission has some MLCT character (less than
20–30%).4,17 From the onset of the emission spectrum, the
energy level of the lowest-lying excited state, *Ir(bpy)3

3+, is
estimated to be 2.81 eV. According to these electrochemical and
spectroscopic data, *Ir(bpy)3

3+ is a good oxidizing agent
(E[*Ir(bpy)3

3+/Ir(bpy)3
2+] = +2.05 V), but a weak reducing

agent (E[Ir(bpy)3
4+/*Ir(bpy)3

3+] = 20.64 V). Scheme 1 shows
the relationship between the reduction potentials of Ir(bpy)3

3+

and of its tris-cyclometallated analogue, Ir(ppy)3 (vide infra).
Treatment of cis-[Ir(bpy)2Cl2]+ with trifluoromethane-

sulfonic acid in o-dichlorobenzene led to cis-[Ir(bpy)2(O-
SO2CF3)2]+ in 95% yield, as reported by Meyer et al. in 1984.18

This trifluoromethanesulfonato complex proved to be an
excellent precursor to Ir(bpy)3

3+, the substitution proceeding in
80% yield by heating with bpy in ethylene glycol for 5 h.

4.2 (N,C), (N,Si) and (N,S) species

From the reaction between IrCl3 and bpy in glycerol at 180 °C
for 2 h, performed in 1977 by Watts et al., a complex was
isolated, which was identified at that time as Ir(bpy-N,NA)2(bpy-
N)(H2O)3+, a complex with one monodentate bpy in which the
sixth coordination site is occupied by a water molecule.19 Four
years later using X-ray crystallography, Serpone et al. demon-
strated that it was in fact Ir(N,N-bpy)2(NH,C3-bpy)3+, the
monocyclometallated and N-protonated analogue of
Ir(bpy)3

3+.20 Further published work confirmed this conclusion
in subsequent years.

Reaction of [Ir(ppy)2Cl]2
12 with HAT in refluxing CH2Cl2–

MeOH gave the orange complex Ir(ppy)2(HAT)+ in 80% yield
(Fig. 5a).21 Irradiation of this complex with visible light leads to
luminescent states. At room temperature, Ir(ppy)2(HAT)+ emits
at l > 770 nm (t < 10 ns) while at 77 K it has dual-emission
properties. The two states responsible for the low-temperature
behaviour, which are not thermally equilibrated at 77 K, are
identified as MLCT and sigma-bond-to-ligand CT (SBLCT)
states (Fig. 5b), with lifetimes of ca. 1.5 and 3 ms.

The synthesis of a dinuclear complex incorporating RuII and
IrIII centres linked via the bridging ligand HAT was reported by
Kirsch-De Mesmaecker et al. [(bpy)2Ru(HAT)Ir(ppy)2]3+ (Fig.
5c) was obtained by reacting [Ru(bpy)2(HAT)]+ with [Ir(ppy)2-
Cl]2 in refluxing CH2Cl2–MeOH for 6 h.22 In this dinuclear
complex, the emission is identified as Ir-centred, SBLCT in
nature (lmax = 760 nm, t < 10 ns), consistent with Ru ? Ir
energy transfer.23

A different dinuclear complex, [(bpy)2Ru(bpt)Ir(ppy)2]2+,
was synthesized by Reedijk et al. by reacting [Ru(bpy)2(bpt)]+

and [Ir(ppy)2Cl]2 in refluxing 2-methoxyethanol for 2 days.24 In
this complex (Fig. 6), the two metal centres are linked via a
bridging ligand containing a monoanionic triazole unit. Because

of this electronic feature, the MLCT states localised on the two
moieties involve the peripheral ligands and not the bridging
ligand (as is usual for most dinuclear complexes). In [(bpy)2Ru-
(bpt)Ir(ppy)2]2+, emission is only observed from the Ru-based
unit and the direction of intercomponent energy transfer is Ir ?

Scheme 1 Reduction potentials (vs. SHE) of ground and excited states of Ir(bpy)3
3+ and Ir(ppy)3.

Fig. 4 Representation of Ir(bpy)3
3+, Ir(phen)3

3+, and Ir(N,N-bpy)2(N,C-
bpy)2+.

Fig. 5 (a) Representation of Ir(ppy)2(HAT)+ and HAT. (b) Ground and
excited states. (c) Energy transfer in [Ru(bpy)2(HAT)Ir(ppy)2]3+.

Fig. 6 Energy transfer in [Ru(bpy)2(bpt)Ir(ppy)2]2+.
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Ru, i.e. in the opposite direction from that observed for
[(bpy)2Ru(HAT)Ir(ppy)2]3+.

Continuing the series from mono- and dinuclear complexes to
multinuclear compounds led Serroni, Campagna et al. to
investigate tetranuclear heterometallic complexes.25 These
were obtained as a mixture of diastereoisomers by reaction of
[Ir(ppy)2Cl]2 with M(dpp)3

2+ (M = RuII, OsII) in refluxing
CH2Cl2 for 2.5 h, in 73 and 70% yields respectively (Fig. 7a). In

the tetranuclear (bimetallic) compounds, {M[(m-
2,3-dpp)Ir(ppy)2]3}5+, local excitation is disposed according to
predetermined energetic patterns, ultimately governed by the
type of metal centre employed. For {Ru[(dpp)Ir(ppy)2]3}5+, the
central position is occupied by a Ru(dpp)3

2+ unit. The
absorption of a single photon by this chromophore results in the
excitation being conveyed with unit efficiency to any one of the
peripheral (dpp)Ir(ppy)2

+ fragments, which then luminesces
(Fig. 7b).

Conversely, for {Os[(dpp)Ir(ppy)2]3}5+, localised absorption
by one of the iridium(III) chromophores is followed by a
periphery-to-centre excitation energy drain, and the emission is
always Os(dpp)3

2+-based. These results agree with the known
ordering of the emissive triplet state energy levels: Ru(dpp)3

2+

> (dpp)Ir(ppy)2
+ > Os(dpp)3

2+.
Using similar reaction conditions (CH2Cl2–MeOH, 2 h

reflux) Neve, in collaboration with the same group, recently
prepared some [Ir(ppy)2L]+ complexes where L is a substituted
6A-phenylbipyridine.26 The emission is ascribed to MLCT states
with partial SBLCT character.

fac-Ir(ppy)3, a side-product of the preparation of [Ir(ppy)2-
Cl]2 reported by Watts et al. in 1985, was isolated soon
afterwards in low yield from washing filtrates (Fig. 8).27

Subsequently, other complexes containing substituted ppy were

prepared in good yields (40–75%) by reaction of Ir(acac)3 with
Hppy in refluxing glycerol for 10 h.28 The facial arrangement of
the ligands can be explained by the strong trans-effect of Ir–C
bonds: after coordination of a first ppy, the oxygen atom (from
acac) located trans to the Ir–C bond is labilized and this vacant
coordination site is filled by the nitrogen atom of another ppy.
In this way a series of tris-cyclometallated complexes was
obtained by Watts et al., which proved to be strong photo-
reductants.28 Emission and cyclic voltammetry data for this
series of complexes are listed in Table 1. The room temperature

luminescence properties are consistent with an MLCT excited
state, and high luminescence quantum yields are observed (ca.
0.4 in degassed solvent).4,27 The wide variation in the IrIV/III

potentials is clearly related to the electron-withdrawing/
releasing properties of the ligand substituents.

The excited state energy of *Ir(ppy)3 is 2.5 eV. This, in
combination with the ground state oxidation potential of
Ir(ppy)3 (Table 1), places the excited state oxidation potential at
21.5 V (Scheme 1). Thus, these highly luminescent tris-
cyclometallated complexes appear to be some of the most
powerful reducing agents of the photoactive polyimine com-
plexes.1–4

The first tris-(N,Si)-ligated metal complex was reported the
following year, again by Watts et al.29 It was obtained in 60%
yield by reaction of Ir(PPh3)3(CO)(H) with (8-quinolyl)dime-
thylsilane in refluxing toluene for 24 h (Fig. 8).

A different procedure was later used by Güdel et al. for the
preparation of fac-Ir(thpy)3.30 In this case, [Ir(thpy)2Cl]2,
excess Hthpy and silver triflate were heated at 110 °C for one
day to give the desired orange complex in 58% isolated yield
(Fig 8).

5 [IrL2]n+ complexes (L = terdentate ligand)

5.1 IrLCl3 species

In 1937, working on the coordination chemistry of terpy and
various metals, Morgan and Burstall reported in a historic paper
the preparation of Ir(terpy)Cl3 by reaction of Na3IrCl6 and terpy
in water.31 Fifty five years later, Brewer et al. prepared
Ir(tpp)Cl3 in 45% yield by reacting IrCl3+13H2O and tpp in

Fig. 7 (a) {M[(dpp)Ir(ppy)2]3}5+ (M = RuII, OsII). (b) Photoinduced energy
transfer processes occurring in the RuII- and OsII-based complexes.

Fig. 8 Representation of tris-cyclometallated complexes with C2, Si2 and
S2 ligands.

Table 1 Emission and electrochemical data for fac-tris-cyclometallated
IrIIIcomplexesa

tb/ms lc/(nm) E1/2 (IrIV/III)d/V

Ir(5-MeO-ppy)3 2.86 539 +0.79
Ir(4-tBu-ppy)3 1.97 497 +0.90
Ir(4-Pr-ppy)3 1.93 496 +0.91
Ir(4-Me-ppy)3 1.94 493 +0.94
Ir(4-MeO-ppy)3 2.24 481 +0.99
Ir(ppy)3 1.90 494 +1.01
Ir(4-F-ppy)3 2.04 468 +1.21
Ir(4-F3C-ppy)3 2.16 494 +1.32
a From ref. 28. b Degassed MeCN, 293 K. c Shortest wavelength feature at
77 K, EtOH–MeOH (1+1 by vol.). d MeCN, V vs SHE (corresponding to
+0.24 V vs SCE; adapted from ref. 28).
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refluxing ethylene glycol for 25 min.32 A dinuclear complex
was also synthesized, using tpp as bridging ligand: [(terpy)Ru-
(tpp)IrCl3]2+ was obtained in 62% yield from Ir(tpp)Cl3 and
Ru(terpy)Cl3 after heating at reflux in DMF–EtOH for 4 h (Fig.
9). For this complex, the emission is of Ru ? tpp CT nature,
irrespective of the excitation wavelength.32

5.2 [IrL2]3+ complexes ((N,N,N) species)

In 1990 Demas and co-workers reported the first synthesis of
Ir(terpy)2

3+ following the initial stage of the procedure they had
used in 1974 for the synthesis of Ir(bpy)3

3+.33 The iridium
sulfate (prepared in situ from K3IrCl6) was reacted with terpy in
refluxing ethylene glycol for a few minutes, and at 150 °C for 6
h. Tedious workup and purification were necessary to isolate the
desired complex (Fig. 10).

In 1999 a different method was reported,34 based on the
stepwise coordination of two terpy ligands under milder

conditions (Fig. 10). Depending on the solubility of the ligand,
the first coordination required refluxing EtOH or heating at
160 °C in ethylene glycol. After isolation of the Ir(terpy)Cl3
intermediate, the second chelation was achieved in ethylene
glycol, at temperatures between 140 °C and reflux (196 °C).
Purification proceeded either by crystallization or by column
chromatography on silica gel. Isolated yields were 10–25% with
respect to IrCl3.

Iridium bis-terpyridine complexes are luminescent at room
temperature, with lem = 458 nm for unsubstituted terpy and
506 nm for 4A-arylterpys.34 The emission is a ligand phospho-
rescence,33 possibly with some MLCT character for 4A-
arylterpys.34 This gives highly energetic excited states with a
lifetime on the microsecond timescale, in striking contrast to the
ruthenium(II) analogues (Table 2). With a reduction potential of
ca. +1.6 V/SCE, the excited state is also a powerful oxidant.

More recently, Williams et al. used the same synthetic
pathway to prepare bis-terpy complexes bearing pH-sensitive
groups (phenol and pyridine, Fig. 10).35 [(tterpy)Ir(terpy-py)]3+

is luminescent at pH > 6, but its luminescence intensity drops
by about one order of magnitude for pH < 4. This complex
constitutes a potentially useful pH sensor. The authors ascribe
the pH-dependence of the luminescence to a change from
predominantly LC emission at higher pH to predominantly
MLCT emission at lower pH values, as a consequence of
protonation of the appended pyridine site (Fig. 11).

Fig. 9 Formula of (terpy)Ru(tpp)IrCl3.

Fig. 10 Representation of bis-terpyridine complexes.

Table 2 Photophysical parameters of IrIII and RuII bpy, terpy and tterpy complexes at room temperature (PF6 anions)

labs/(nm)a

(e/M21.cm21) lem/nmb E0-0/eV tc Fem Ref.

Ir(bpy)3
3+ d 344 (3300) 441 2.81 2.4 ms — 15,17

Ir(terpy)2
3+ e 352 (5800) 458 2.71 1.2 ms 2.5 3 1022 34

Ir(tterpy)2
3+ e 373 (29000) 506 2.45 9.5 ms 2.9 3 1022 34

Ru(bpy)3
2+ e 451 (13000) 610 2.03 860 ns 8.6 3 1022 2

Ru(terpy)2
2+ e 474 (14600) — — 250 ps — 2

Ru(tterpy)2
2+ d 490 (28000) 640 1.94 0.95 ns 3.5 3 1025 38

a Lowest energy maximum with e > 1000. b Highest energy maximum. c Degassed solvent. d Alcohol. e Acetonitrile.

Fig. 11 pH-dependence of the luminescence of a pyridine-containing bis-terpyridine complex.

Fig. 12 Representation of mono- and bis-cyclometallated terdentate
complexes.
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5.3 [IrL2]n+ complexes (n = 1,2) ((N,N,C) species)

The combination of IrIII and cyclometallating terdentate ligands
was achieved by Mamo, Campagna et al. in 1997, when they
reported the preparation of [Ir(LH)(L2)]2+ and [Ir(L2)2]+ [LH
= 2,6-bis(7A-methyl-4A-phenyl-2A-quinolyl)pyridine] by heating
IrCl3 and LH in refluxing glycerol for 24 h (Fig. 12).36 Both
complexes were obtained in the same reaction, with 40 and 10%
yields respectively. In all cases the emission is assigned to
MLCT levels.

6 Conclusions and perspectives

The coordination chemistry of iridium(III) was originally carried
out under harsh reaction conditions. The more recent use of
milder conditions has opened the way to the use of ligands
bearing chemically sensitive groups. This synthetic approach
has led to the preparation of porphyrinic arrays built around an
Ir(terpy)2

3+ core, with appended electron donor and acceptor
units (Fig. 13). In this triad, excitation of the free-base porphyrin
with visible light yields, with 50% efficiency, a charge-
separated state which has a lifetime of 3.5 ns at room
temperature.37

This review has described a wide range of luminescence and
redox properties of iridium(III) polyimine complexes. These
suggest the complexes have potential for application as devices
for light harvesting, for sequential electron storage and delivery,
and as models for intercomponent electron and energy transfer
processes occurring in natural photosynthesis.
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