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benzimidazolium chloridet

Sirsendu Das Adhikary,” Tapastaru Samanta,” Gourisankar Roymahapatra,®
Frédérique Loiseau,” Damien Jouvenot,” Santanab Giri,° Pratim K. Chattaraj® and

Joydev Dinda*“

Received (in Victoria, Australia) 23rd November 2009, Accepted 22nd March 2010

DOI: 10.1039/b9nj00698b

Novel NCN-pincer carbene complexes of Ru(i), 1,3-bis(2-pyridylmethyl)-
benzimidazolineruthenium(ir) bishexafluorophosphate (2), and Pt(ir),
1,3-bis(2-pyridylmethyl)benzimidazolinechloroplatinum(ir) hexafluorophosphate (3),
complexes based on 1,3-bis(2-pyridylmethyl)-1 H-benzimidazolium chloride (1) were

synthesized and characterized by different spectroscopic methods. Complex 2 shows an
absorption maximum at 386 nm, blue-shifted in comparison to Ru(bpy);*>" and Ru(tpy),> ",
probably due to the strong o-donor and weak m-acceptor properties of the electron-rich
NHC ligand. Electrochemical studies show Ru(ir)/Ru(ur) and Pt(i1)/Pt(1v) reversible

couples at 0.67 and 0.58 eV, respectively, lower than those for the analogous complexes

of ligands like bipyridine (bpy), terpyridine (tpy) and phenylbipyridine (pbpy). The solid state
structure of 2 was solved by X-ray diffraction. Theoretical studies (B3LYP/LANL2DZ)

of the complex show a HOMO (—0.38594 au) mainly centered on the ruthenium and
benzimidazole, whereas the LUMO (—0.25130 au) is populated by pyridines. Therefore,

it is assumed that the charge transfer from HOMO — LUMO is mixed ILCT (interligand
charge transfer)/ MLCT (metal to ligand charge transfer). The observed lower redox

potentials of the Pt(i1) complex compared to the Ru(ir) complex is supported by
theoretically calculated ionisation potentials and also electron affinity values. To the
best of our knowledge, 2 is the first example of a six-membered metallacycle homoleptic

chelate pincer NCN—Ru(i1) N-heterocyclic carbene complex.

Introduction

Ever since the first successful isolation of a stable N-hetero-
cyclic carbene (NHC) by Arduengo,' there has been immense
growth in the field of NHC chemistry over the last couple of
decades.> NHCs are attracting great attention as alternatives
to phosphines, even becoming more credible than phos-
phines,® in homogeneous catalysis,* and becoming versatile
ligands in organometallic and inorganic chemistry.” Because
of their specific coordination motif by a “push—pull” mechanism,
NHCs can stabilize and activate metal centers and are
excellent in catalysis.® New catalysts are being discovered
frequently,” with structural and functional diversities® being
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introduced into the NHC to modify their catalytic activity.
In this regard, chelation plays an important role in the
electronic properties’ of the metal, thus modifying its catalytic
and photoelectronic properties. Moreover, N-heterocyclic
pincer carbene ligands'® are among the most attractive
derivatives because of their highly entropic chelate effect, thus
providing a new family of highly stable compounds with
interesting chemical properties. In the literature, there are
examples of pyridine-, lutidine- and xylyl-bridged pincer ligands
of imidazole and benzimidazole with CNC, CCC and NCN
binding motifs (Chart 1).!' For catalysis purposes, Cr,'?*?
Pd1Pd12 e l2e Ni1Y Co 260 RuIZ ere. metal
complexes of pincer ligands have been largely studied. On the
other hand, Ru(i) complexes have been studied for
photoluminescence'> as their coordination environment is
comparable to Ru(tpy),>". The photoluminescence and
electrochemical properties of Ru(i) and Pt(i1) have been
scarcely studied in the case of NHC pincer complexes, though
they could be potential candidates for the chromophoric
components in light-emitting devices, artificial photosynthesis
mimics or light-emitting sensors.'* Even if Ru(tpy),>* displays
poor luminescence and short excited state lifetimes at
room temperature in comparison to Ru(bpy)s> ", structural
modifications'> can be applied to design new NHC
terpyridine analogs featuring the desired properties.

1974 | New J. Chem., 2010, 34, 1974-1980

This journal is © The Royal Society of Chemistry and the Centre National de la Recherche Scientifique 2010



| x>
o |/
ORGSR D
N N~
CNC NNN
/
6
Ve
~ o
TNTNTNY, NN
G .
. 2
/ \ /IN N/|3
N 6~ 4
CNC NCN 5
1
Chart 1

Results and discussion
Synthesis of ligand 1, Ru(i1) complex 2 and Pt(11) complex 3

The synthesis of the benzimidazolium-bridged picolylchloride
ligand 1,3-bis(2-pyridylmethyl)-1H-benzimidazolium chloride
(1) followed a reported procedure (Scheme 1);'® the yield
was 75%. The corresponding tridentate homoleptic Ru(i)
complex, 2, was prepared according to another literature
procedure.'* After column purification, the yellow compound
was obtained in 65% yield. Crystals suitable for X-ray analysis
were obtained from the slow diffusion of diethylether into an
acetonitrile solution of the complex (Fig. 1).

The square planar Pt(i1) complex 1,3-bis(2-pyridylmethyl)-
benzimidazolineplatinum(i1) chlorohexafluorophosphate (3)
was synthesized by the silver carbene transfer method.!” One
equivalent of ligand 1 and 0.5 equivalents of Ag,O were taken
into DMSO and stirred for 36 h, followed by the addition of
K,PtCl; in DMSO. The counteranion was exchanged from
Cl~ to PF¢~ and product isolated by a reported procedure;'’
the yield was 75%.
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Fig. 1 An ORTEP view of the single crystal X-ray structure of Ru(i)
complex 2 (20% probability) (hydrogen atoms, the PF¢ ion and three
half-occupancy MeCN molecules have been removed for clarity).

The 'H NMR spectrum of ligand 1 exhibits a singlet for the
procarbenic proton at 9.83 ppm. This value is within the range
observed for related benzimidazolium salts.!'?” The resonance
of the methylene proton appears as a singlet at 5.91 ppm,
which is in agreement with that recently reported for the Br™
salt of ligand 1. The formation of the benzimidazolium salt
was also evidenced by the appearance of the NCN resonance
at 155 ppm in the *C NMR spectrum. In the case of Ru(ir)
complex 2, the absence of the NCN benzimidazolium proton
of the free ligand and the downfield shift of the aromatic
protons confirms its formation. Strong chelation through the
pyridine N-atom is supported by the appearance of a multiplet
at 7.91 ppm for the C4 proton trans to the pyridine N-atom. As
expected, the methylene protons show a characteristic AB-type
doublet at 5.88 and 4.79 ppm, indicating the diastereotopic
nature of these protons once the ligand is coordinated. The 'H
NMR spectrum of Pt(i1) complex 3 slightly differs from the
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Scheme 1 Synthesis of ligand 1, Ru(ir) complex 2 and Pt(i1) complex 3.
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one of Ru(ir) complex 2. The main difference in the '"H NMR
spectrum of complex 3 is the quite downfield chemical shift
observed for proton C6 (9.64 ppm). This phenomenon is
explained by the fact that in complex 2, this proton is strongly
affected by the ring current produced by the facing ligand and
is therefore largely shielded. The ring current effect disappears
in the case of complex 3, where proton C6 is now facing the
chloro ligand. In a similar way, complex 3 also displays an
AB-type doublet at 5.93 and 4.85 ppm, attributed to the
diastereotopic effect of the bridging methylene protons. The
downfield shift (to 7.57 ppm in the case of 3 and 6.68 ppm in
the case of 2) of the phenyl proton of the benzimidazole
indicates a strong inductive effect by Pt(ir).

Complexes 2 and 3 are non-emissive in acetonitrile at room
temperature. Complex 2 shows an absorption maximum at
386 nm, blue shifted in comparison to Ru(bpy);>" and
Ru(tpy),®" due to strong o-donor and weak m-acceptor
properties, and a smaller aromatic system of the electron-rich
NHC ligand compared to the bpy and tpy ligands. Indeed, the
NHC ligand has a higher electron density than bpy, tpy or
pbpy, and the energy level of the n* orbital (LUMO) is
higher. Therefore, the HOMO-LUMO energy gap of 2 and
3 is higher than analogous complexes of bpy, tpy or pbpy
(Fig. 2 and Fig. 3). This behaviour is also observed in the case
of complex 3, which exhibits an absorption maximum at 368
nm, blue shifted in comparison with the [Pt(pbpy)CI]CI
analogue (pbpy = 6-phenyl-2,2'-bipyridine) containing a
CNN donor. !4

ELUMO =-0.2130 au
Fig. 2 The HOMO-LUMO orbitals of Ru(ir) complex 2.

Eromo = -0.33851 au

H| UMO = -0.18769 au

Fig.3 The optimized structure and HOMO-LUMO orbitals of Pt(i1)
complex 3.

Cyclic voltammetry studies were carried out using a Pt
working electrode in acetonitrile with 0.1 M tetrabutylammonium
hexafluorophosphate as the supporting electrolyte (shown
in Fig. 4). The oxidation pattern of complex 2 shows a
monoelectronic reversible process attributed to the Ru(i)/
Ru(i) couple at 0.67 eV, which is less positive than the
Ru(m)/Ru(in) couple for Ru(bpy)s>" (1.29 V in dichloro-
methane) and for Ru(tpy),>" due to the strong electron donor
properties of the NHC.'¥ On the other hand, complex 3 shows
a bielectronic reversible process Pt(11)/Pt(1v) at 0.58 eV, which
is less positive than in the case of [Pt(pbpy)CIJCL'"**¢ The
lower redox potential value of Pt-NHC 3 in comparison with
Ru analog 2 is supported by the theoretically calculated
ionization potential (0.3978908 vs. 0.429526 a.u.) and electron
affinity (0.1381238 vs. 0.208874 a.u.) values (shown in Table 1).
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Fig. 4 The cyclic voltammogram of 2 in dry acetonitrile at a 100 mV
s~ scan rate with Pt as the working electrode, Ag/AgCl as the
reference electrode and a 0.1 M solution of [N(Bu)4PFg as the

supporting electrolyte.
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Table 1 Theoretically calculated values of the ionisation potential (/),
electron affinity (4), hardness (i), electronegativity (x) and electro-
philicity (w)

Compound I/a.u. Ala.u. n/a.u. ylau.  ow/a.u.

Ru(i) complex 2 0.429526  0.208874  0.220652 0.3192 0.2309
Pt(i1) complex 3 0.3978908 0.1381238 0.259767 0.2680 0.1383

X-Ray structure of 2; comparison of bond parameters with
theoretical values

Suitable single crystals of complex 2 were obtained by the slow
diffusion of diethylether into a solution of 2 in acetonitrile.
The asymmetric unit contained 33.33% acetonitrile. The
crystal structure is shown in Fig. 4 and the crystal parameters
are listed in Table 2.1 The complex displays a coordination
geometry very close to a perfect octahedron. The intraligand
N-Ru-C angles range between 85.52 and 86.84°, whereas the
interligand N-Ru—N angles have values from 85.61 to 93.87°.
The two trans-carbenic ligands form an angle with the ruthenium
atom very close to linearity (179.88°). This nearly perfect
octahedron, is in contrast with the very distorted [Ru(tpy),]* "
and [Ru(bpy);]*" complexes. The less distorted geometry in
our case arises from the six-membered ring chelates. The
flexible methylene bridge between the pyridine and the
benzimidazole removes some of the strain of the complex.
As expected, the Ru—C bonds are shorter (2.020(5) and
2.025(5) A) than the Ru-N bonds, which range between
2.099(4) and 2.120(3) A. The Ru-C bonds are shorter
than the similar Ru—N heterocyclic homoleptic biscarbene
system (2.048-2.055 A)lzf and the biscarbene system

Table 2 Crystallographic data for ligand 2

2
Empirical formula Cy43H39.50F12N10.50P2Ru
Formula weight 1094.35
Crystal system Monoclinic
Space group P2i/n
T/K 200.0
Cell dimensions:
alA 11.910(1)
bIA 19.351(2)
c/A 21.617(3)
o (%) 90.00
p(©) 90.20(1)
7 (©) ) 90.00
Volume/A* 4981.7(8)
Z 4
Density/Mg m > 1.459
Absorption coefficient (1) 0.466
F(000) 2212.00
Crystal size/mm 0.10 x 0.16 x 0.38
Theta range for data collection 10-25
Index ranges -4 <h<13
-2 <k<22
-25<1<25
Reflections collected 28016
Independent reflections 7661
Max. and min. transmission 0.84, —0.54

Refinement method @ and o scans

TeXsan F refinement 5038
Observed data/restraints/parameters 5038/0/658
GOF 1.948

Final R indices [/ > 20([)]
R indices (all data), wR

0.12831
0.0632, 0.0659

(2.056-2.062 A),uk whereas the Ru-N bond lengths are
slightly longer in the present case than in similar biscarbene
complexes (2.018-2.061 A).uj’k The arrangement of the NCN
ligands forms a double helix around the Ru(m) ion. Both
enantiomers are found in the crystal packing, but this inherent
chirality is in accordance with the diastereotopic -effect
observed for the CH, protons in the '"H NMR spectrum.

Theoretical studies

To gain insight into the electronic situation of the synthesized
complexes, we have performed theoretical calculations at the
B3LYP/LANL2DZ level to compare the bond parameters of
complexes 2 and 3, as shown in Table 3 and Table 4. Electro-
philicity, ionization potential, electron affinity, electronegativity
and hardness can be considered preliminary tools for this
purpose. Although it is unparallel to compare octahedral
Ru(ir) complex 2 with square planar Pt(i1) complex 3, the
electrophilicity, ionization potential, electron affinity and
electronegativity of the Ru(ir) complex is higher than that of
the Pt(i1) complex, which reflects the experimentally determined
redox potential. In the case of complex 2, the theoretical
results are in agreement with the experimental data obtained
from the X-ray diffraction studies. The bond length values of
complex 2 fit the experimental ones exceptionally well,
whereas the bond angles deviate by between 2.8 and 0.1°.
We did not succeed in obtaining single crystals of platinum
complex 3; however, theoretical calculations give a Pt—Cc,rpene
bond length of 1.954 A, shorter than that previously reported
for monocarbenes of between 1.981-2.072 A.'® The bond
angles are in accordance with a square planar geometry
(Table 4).

Experimental section
General procedures

All the reactions were carried out under nitrogen using
standard Schlenk-type flasks. Work-up procedures were
performed in air. All of the solvents and chemicals were
purchased and used without further purification. The chemicals
K,PtCly, KPFg, AgPF¢, picolylchloride hydrochloride,
benzimidazole and RuCl; were purchased from Sigma-
Aldrich, UK and Aurora Metthy, Kolkata. '"H NMR and
1*C NMR spectra were recorded on a Bruker 400 spectro-
meter. Chemical shifts, 6 in ppm, are reported to the internal
standard TMS for both "H NMR and '*C NMR. Microanalyses
were performed on a Perkin-Elmer model 2400 instrument.
Electronic absorption measurements were acquired with a
Varian Cary 1 UV-vis spectrophotometer. Cyclic voltammetry
was studied on a CH 600 analyzer using a platinum electrode
as the working electrode, Ag/AgCl as the reference electrode
and tetrabutylammonium hexafluorophosphate (0.1 M) as the
supporting electrolyte in dry acetonitrile under an argon
atmosphere at a 50 mV s~ scan rate.

Synthesis of ligand 1

Synthesis of the ligand was reported earlier.'® Benzimidazole
(2 g, 16.94 mmol), 2-picolylchloride hydrochloride (2.77 g,
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Table 3 Selected bond lengths (A) and bond angles (°) for 2

Experimental bond lengths Theoretical bond lengths®

Experimental bond angles Theoretical bond angles”

Ru-N3 = 2.102(4) Ru-N3 = 2.102
Ru-N4 = 2.099(4) Ru-N4 = 2.099
Ru-N7 = 2.103(4) Ru-N7 = 2.102
Ru-N8 = 2.120(4) Ru-N8 = 2.120
Ru-Cl = 2.020(5) Ru-Cl = 2.021
Ru-C2 = 2.025(5) Ru-C2 = 2.025

N3-Rul-N4 = 172.2(2) N3-Rul-N4 = 172.2
N3-Rul-N7 = 93.9(2) N3-Rul-N7 = 93.1
N3-Rul-N8 = 85.6(1) N3-Rul-N8 = 88.4
N3-Rul-Cl = 86.8(2) N3-Rul-Cl = 855
N3-Rul-C2 = 93.0(2) N3-Rul-C2 = 94.6
N4-Rul-N7 = 88.4(2) N4-Rul-N7 = 85.6
N4-Rul-N8 = 93.1(2) N4-Rul-N8 = 93.9
N4-Rul-C1 = 85.6(2) N4-Rul-C1 = 86.8
N4-Rul-C2 = 94.6(2) N4-Rul-C2 = 93.1

N7-Rul-N8 = 172.5
N7-Rul-C1 = 93.6
N7-Rul-C2 = 86.3
N8&-Rul-Cl = 93.8
N8-Rul-C2 = 86.2
Cl-Rul-C2 = 179.9

N7-Rul-N8 = 172.5(2)
N7-Rul-Cl = 93.6(2)
N7-Rul-C2 = 86.3(2)
N8-Rul-Cl = 93.8(2)
N8-Rul-C2 = 86.3(2)
Cl-Rul-C2 = 179.8(2)

“ Theoretically calculated bond parameters at the BILYP/LANL2DZ level.

Table4 Theoretically calculated bond parameters of 3 at the B3LYP/
LANL2DZ level

Theoretical bond lengths/A Theoretical bond angles (°)

Pt-N3 = 2.078 C(1)-Pt-N4 = 88.58
Pt-N4 = 2.078 C(1)-Pt-NS5 = 88.56
Pt-Cl = 2.454 CI-Pt-N4 = 91.44

CL-Pt-N5 = 91.42
N2-C(1)-N3 = 107.91
N3-Pt-N4 = 177.14
CL-Pt-C(1) = 179.97

Pt-C(1) = 1.954

23.6 mmol) and NaHCO; (4.27 g, 50.8 mmol) were stirred in
60 mL EtOH and refluxed for 3 d. The solvent was then
removed, and the gummy mass treated with 50 mL dichloro-
methane and filtered to remove the NaCl and excess NaHCOs.
Finally, the volume of the reddish solution was reduced to 10
mL and added to cold Et,O to obtain a light solid mass. The
yield was 60%.

'"H NMR (400 MHz, CD;CN, 25 °C): § 10.43 (s, 1H,
NCHN), 840 (d, 2H, J = 4.56 Hz, pyridine-C4H),
7.77-7.73 (m, 4H, Ar—H and pyridine C5), 7.57 (d, 2H,
J = 7.87, pyridine-C6H), 7.51 (m, 2H, pyridine-C3H), 7.24
(m, 2H, Ar-H), 5.83 (s, 4H, NCH,-benzimidazole). '*C NMR
(400 MHz, CD;CN, 25 °C): § 152.2 (C2-pyridine), 150.1
(C5-pyridine), 142.5 (NCN), 139.3 (C4-pyridine), 133.2,
126.6 (Ar-C), 125.4 (C3-pyridine), 124.3 (C6-pyridine),
114.5 (Ar-C), 52.4 (NCH,-benzimidazole). Anal. calc. for
C19H7N4CI-H,0: C, 64.31; H, 5.35; N, 15.79. Found: 63.71;
H, 4.38; N, 15.54%.

Synthesis of Ru(i1) complex 2

A mixture of RuCl;-3H,O (0.1 g, 0.44 mmol), ligand 1 (0.2 g,
0.87 mmol) and K,CO;5 (0.2 g, 1.31 mmol) in 5 mL ethyle-
neglycol was heated at 160 °C for 6 h. The resulting solution
became dark brown-red, was left to cool for 1 h and
transferred to a 250 mL beaker. To this solution was added
a saturated solution of KPFg, and a greenish-yellow precipitate
was observed. The precipitate was dried and purified by
column chromatography. The orange-red mass was eluted in
CHCI13;-CH;CN (2:1). The product was recrystallised from
acetonitrile and diethylether. The yield was 65%.

Jmax'® = 386 nm in acetonitrile. '"H NMR (400 MHz,
CD;3;CN, 25 °C): 0 791 (m, 2H, C4H-py), 7.68 (d, 4H,
J = 4.04 Hz, C54H-py), 7.52 (m, 2H, CsH-py), 7.28 (d, 2H,
J = 6.0 Hz, Ph-H), 6.69 (m, 2H, Ph-H), 5.87 (d, 2H, J = 15.56
Hz, N-CH,py), 4.79 (d, 2H, J = 16.04 Hz, N-CH,—py).
13C NMR (400 MHz, CD;CN, 25 °C): 6 207.0 (NCN), 158.2,
157.5 (C2-pyridine), 137.6 (C6-pyridine), 134.8 (C6-pyridine),
126.8 (C3-pyridine), 125.0 (C4-pyridine), 122.9 (C5-pyridine),
110.1, 50.5 (NCH,-benzimidazole). Anal. calc. for C3gH3,Ng
RuP,Fi,: C, 46.00; H, 3.22; N, 11.30. Found: C, 45.44; H,
3.33; N, 11.12%.

Synthesis of Pt(i1) complex 3

Ligand 1 (0.2 g, 0.50 mmol) and Ag,O (0.05 g, 0.25 mmol)
were dissolved in 10 mL DMSO and the solution stirred in the
dark for 5 h. The silver carbene was added dropwise to a 5 mL
yellow solution of K,PtCl, (0.2 g, 0.50 mmol) in the dark at rt.
Next, the resulting solution was heated for 2 h at 90 °C.
During this time, the color of the solution changed from
yellow to white. After AgPF¢ (0.12 g, 0.50 mmol) had been
added, the resulting mixture was stirred under cold conditions
for another 30 min. The cold solution was filtered through G-4
sinter glass. The solution was diluted by the addition of 25 mL of
dichloromethane. About 250 mL of diethylether was added to
the diluted solution obtain a colourless precipitate. The precipi-
tate was filtered and washed several times with diethylether. The
colourless solid was dried in vacuo. The yield was 75%.

'"H NMR (CDsCN, 25 °C): § 9.62 (d, 2H, J = 7.04 Hz,
C¢H-py), 8.16 (t, 2H, J = 3.76 Hz, C3H-py), 7.91 (d, 2H,
J = 9.04 Hz, CsH-benzimidazole), 7.84 (m, 4H, C4H-py), 7.58
(t, 2H, J = 3.56 Hz, CsH-py), 7.55 (m, 2H, J = 4.4 Hz,
Ce7H-benzimidazole), 5.61 (d, 2H, J = 15.56 Hz,
N-CH,py), 5.44 (d, 2H, J = 15.56 Hz, N-CH,—py). *C
NMR (400 MHz, CD;CN, 25 °C): 6 207.0 (NCN), 158.2,
157.5 (C2-pyridine), 137.6 (C6-pyridine), 134.8 (C6-pyridine),
126.8 (C3-pyridine), 125 (C4-pyridine), 122.9 (C5-pyridine),
110.1, 50.5 (N—-CH,-benzimidazole). Anal. calc. for
C19H sN4PtCIPFs: C, 33.74; H, 2.37; N, 8.29. Found:
C, 32.98; H, 2.58; N, 8.09%. Mass (ESI): m/z = 531.1
[M — PFq]".
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Computational details

The geometries of the Ru(i) and Pt(i1) complexes were
optimized at the B3LYP/LANL2DZ level of theory using
the Gaussian 03W'® program. The number of imaginary
frequencies of all the molecules turned out to be zero, implying
that they correspond to minimum energy structures on the
potential energy surface. The frontier molecular orbitals of
these complexes were generated in Gaussview using the same
level of theory. The conceptual density functional theory based
on global reactivity descriptors like electronegativity (),
hardness (7)*' and electrophilicity (w)** was also calculated.
After obtaining ionisation potential (/) and electron affinity
(A) values using the ASCF [ = E (N — 1) — E(N) and
A = E(N) — E(N + 1)] technique, the hardness was calculated
using the equation y = I — A. The global electrophilicity index
(w) was calculated from the explicit formula [w = ¥*/2n],
involving the electronegativity and hardness proposed by Parr
and Pearson.?! The frontier molecular orbitals were generated
using GVO03 at the same level of theory.

X-Ray structure determination

X-Ray diffraction data were collected using an Enraf Nonius
kappa CCD detector. Crystal data collection and refinement
parameters are summarized in Table 2. The structure was
refined on F using the ‘Full’ matrix type and solved by the
TeXsan> programme.t

Conclusion

Terpyridine (tpy) and phenylbipyridine (pbpy) bis-homoleptic
octahedral Ru(ir) and square planar Pt(i1) complexes of the
ligand 1,3-bis(2-pyridylmethyl)-1 H-benzimidazolium chloride
have been synthesized and fully characterized by different
spectroscopic techniques. The solid state X-ray crystal
structure of the Ru(ir) complex showed a distorted octahedral
geometry. Due to unavailability of single crystals of the square
planar Pt(i1) complex, the structure was by optimized using the
Gaussian 03W program. Both of the platinum group metal
complexes were non-emmissive in acetonitrile, although the
corresponding tpy and pbpy complexes were promisingly
luminescent. Electrochemical studies of the complexes showed
the Ru(i)/Ru(i) couple and Pt(i)/Pt(111) couple at 0.67 and
0.58 eV, respectively, which are lower potentials than the
n-acidic ligands bpy, tpy and pbpy, which also supports the
better o-donor properties of NHCs. Beyond the complexes’
synthesis and characterization, theoretical calculations were
performed to compare with and support with experiment
results, and to explain their photoelectronic and electrochemical
properties. The estimation of the catalytic and DNA binding
activities of complex 3 is under way.
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