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We report the synthesis of six new heteroleptic Hg(II) complexes (1–6) with general composition [Hg(II)
(bpy)L2] where bpy = 2,20-bipyridine, L = benzoic acid (1), 2-amino benzoic acid (2), 3-amino benzoic acid
(3), 4-amino benzoic acid (4), 2-hydroxy benzoic acid (5), 4-hydroxy benzoic acid (6). 1, 2, 4–6 are mono-
mer with hexa coordinated Hg(II) center whereas 3 is a zig–zag 1D-polymer with hepta-coordinated Hg
(II) ion. Unlike other substituted benzoic acids, the 3-amino benzoic acid shows both –NH2 and –COOH
groups having affinity towards Hg(II) centers. Therefore, on reaction of HgCl2/HgBr2 with 3-amino ben-
zoic acid it was observed that only –NH2 group coordinates to Hg(II) center and –COOH group remains
uncoordinated yielding 7 and 8. 1–6 have been characterized by elemental analysis, FT-IR, thermo gravi-
metric analysis as well as single crystal X-ray studies. Their photo-physical properties were also investi-
gated and maximum quantum yield was observed for 3. Polymer 3 exhibited different fluorescence
spectra in different solvents with maximum emission in chloroform. The electronic communication
and geometry optimization have been performed by Density Functional Theory.

� 2016 Elsevier Ltd. All rights reserved.
1. Introduction and metal centers may rearrange during polymerization process
Mercury is a poisonous metal and its traces may be harmful to
the human body so in the recent past there is rapid development in
the research of mercury sensor and detection [1–3]. Mercury has
the ability of forming amalgam with almost all the metals and its
copper/silver/tin amalgam is used for dental filling [4]. Generally,
Hg(II) compounds find potential applications in paper industry,
cosmetics, preservatives, paints, thermometers, energy efficient
fluorescent light bulbs and mercury batteries [5]. Recently applica-
tions such as the antimicrobial, antibacterial, and antineoplastic of
some Hg(II) complexes have been found of interest for biologist
and chemist [6]. DNA–Hg complex is also useful in the probing
defects in DNA [7].

The d10 configuration of Hg(II) is accompanied by a flexible coor-
dination environment in such a way that the geometries of its coor-
dination complexes may vary from distorted T-shape to octahedral
to regular polyhedron. The d10 metal ion complexes are generally
labile and formation of coordination bonds between metal ion
and donor atoms of the ligand is reversible, due to this, the ligand
generating highly ordered networks [8]. Consequently, Hg(II) exhi-
bits the ability of forming all kinds of architectures viz. 1D, 2D and
3D polymers [5,9–12]. Carboxylic acids are versatile ligands, show-
ing different coordinationmodes, monodentate, chelate, and differ-
ent types of bridges [13]. Complexes of Hg(II) with various aliphatic
and aromatic carboxylic acids are well documented. For instance-
mercury compounds containing acetic acid [14] trifluroacetic acid
[15] aminomethylphosphonic acid [16] 3-hydroxypiconic acid
[17] 4-pyridylthioacetic acid [18] pyridine-3-carboxylic acid [19]
2,6-pyridynedicarboxylic acid [20–21] 2-pyridinephosphonic acid
[22] have been thoroughly characterized. This literature survey
prompted us to carry out a systematic study on the Hg(II) com-
plexes containingmixed ligands. The aromatic carboxylic acid bear-
ing another acidic or basic substituents have been used to observe
the role of substituent in architect formation. Herein, we report the
synthesis and characterization of eight new Hg(II) complexes, with
2,20-bipyridine and amino/hydroxy-benzoic acids, their photophys-
ical properties and theoretical calculations.
2. Result and discussion

Heteroleptic complexes 1–6 are obtained by reaction of Hg
(OAc)2, bpy [OAc = CH3COO, and bpy = 2, 20-bipyridine] and varying
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Scheme 1. Schematic representation for the synthesis of complexes 1–6.

Table 1
Crystallographic parameters of complexes 1–8.

Identification code 1 2 3 4 5 6 7 8

Empirical formula C24H18HgN2O4 C24H20HgN4O4 C48H38Hg2N8O8 C24H20HgN4O5 C24H18HgN2O6 C24H18HgN2O6 C14H10Cl2HgN2O4 C14H10Br2HgN2O4

Formula weight 598.99 629.04 1256.04 645.03 630.99 630.99 541.73 630.65
T (K) 150(2) 150(2) 150(2) 150(2) 150(2) 293(2) 150(2) 150(2)
Wavelength (Å) 0.71073 0.71073 0.71073 0.71073 0.71073 0.71073 0.71073 0.71073
Crystal system

Space group
monoclinic
P21/n

triclinic
P�1

triclinic
P�1

monoclinic
P21/n

monoclinic
P21/n

monoclinic
P21/n

triclinic
P�1

monoclinic
C2/c

a (Å) 7.7105(8) 7.8245(9) 11.5864(3) 7.9627(2) 12.4757(14) 11.3077(13) 6.2070(8) 29.1428(9)
b (Å) 16.2556(13) 10.4766(11) 11.8687(7) 16.7257(5) 13.484(3) 16.3645(10) 7.7447(12) 4.46370(10)
c (Å) 17.0219(18) 13.5760(15) 17.3326(7) 16.9844(5) 12.781(2) 12.433(3) 16.5968(18) 12.9398(4)
a (�) 90 97.274(9) 91.704(4) 90 90 90 83.778(10) 90
b (�) 97.615(10) 91.611(9) 90.802(3) 102.626(2) 95.031(12) 106.63(2) 83.512(9) 99.134(3)
c (�) 90 103.039(9) 109.579(4) 90 90 90 86.169(11) 90
V (Å3) 2114.7(4) 1073.6(2) 2243.97(18) 2207.31(11) 2141.7(6) 2204.4(6) 786.85(18) 1661.93(8)
Z, Dcalc (mg/m3) 4, 1.881 2, 1.946 2, 1.859 4, 1.941 4, 1.957 4, 1.901 2, 2.286 4, 2.520
l (mm�1) 7.312 7.209 6.898 7.018 7.232 7.026 10.140 14.089
F(000) 1152 608 1212 1248 1216 1216 508 1160
h range 2.95–25.00 3.00–25.00 2.923–25.000 3.13–25.00 3.20–25.00 3.289–25.000 3.04–25.00 3.690–24.992
Index ranges �9 6 h 6 9,

�18 6 k 6 19,
�20 6 l 6 18

�9 6 h 6 9,
�12 6 k 6 12,
�16 6 l 6 16

�13 6 h 6 13,
�14 6 k 6 10,
�19 6 l 6 20

�9 6 h 6 9,
�19 6 k 6 18,
�20 6 l 6 20

�14 6 h 6 14,
�15 6 k 6 16,
�15 6 l 6 14

�13 6 h 6 8,
�19 6 k 6 19,
�14 6 l 6 14

�7 6 h 6 7,
�9 6 k 6 8,
�19 6 l 6 19

�33 6 h 6 34,
�5 6 k 6 5,
�15 6 l 6 15

Reflections collected/
unique

15258/3714
[Rint = 0.2153]

8877/3773
[Rint = 0.1431]

17623/7895
[Rint = 0.0401]

15997/3888
[Rint = 0.0437]

16854/3760
[Rint = 0.0967]

15490/3879
[Rint = 0.0270]

5948/2773
[Rint = 0.0729]

4775/1465
[Rint = 0.0509]

Refinement method Full-matrix
least-squares
on F2

Full-matrix
least-squares
on F2

Full-matrix
least-squares
on F2

Full-matrix
least-squares
on F2

Full-matrix
least-squares
on F2

Full-matrix
least-squares
on F2

Full-matrix
least-squares on
F2

Full-matrix least-
squares on F2

Data/restraints/
parameters

3714/0/280 3773/0/306 7895/0/595 3888/0/323 3760/0/307 3879/0/298 2773/0/208 1465/0/105

Goodness-of-fit (GOF)
on F2

1.137 1.066 1.061 1.309 0.974 1.083 1.119 1.072

R1, wR2 [I > 2r(I)] R1 = 0.0611,
wR2 = 0.1569

R1 = 0.0538,
wR2 = 0.1215

R1 = 0.0327,
wR2 = 0.0608

R1 = 0.0471,
wR2 = 0.1075

R1 = 0.0514,
wR2 = 0.1257

R1 = 0.0273,
wR2 = 0.0758

R1 = 0.0731,
wR2 = 0.1865

R1 = 0.0457,
wR2 = 0.1237

R1, wR2

(all data)
R1 = 0.0856,
wR2 = 0.1844

R1 = 0.0839,
wR2 = 0.1587

R1 = 0.0426,
wR2 = 0.0658

R1 = 0.0593,
wR2 = 0.1105

R1 = 0.0598,
wR2 = 0.1303

R1 = 0.0352,
wR2 = 0.0773

R1 = 0.0791,
wR2 = 0.1935

R1 = 0.0480,
wR2 = 0.1259

CCDC No. 1415542 1415543 1415540 1415539 1415541 1415546 1415544 1415545
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Fig. 1. Perspective view of 1.

Fig. 2. Perspective view of 2.

Fig. 3. Perspectiv
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aromatic acids, i.e., benzoic acid(BA) (1), 2-amino benzoic acid(2-
ABA) (2), 3-amino benzoic acid(3-ABA) (3), 4-amino benzoic acid
(4-ABA) (4), 2-hydroxy benzoic acid(2-HBA) (5), and 4-hydroxy
benzoic acid(4-HBA) (6) in acetonitrile (ACN) at 298 K (Scheme 1).
The progress of these reactions has been monitored by thin layer
chromatography (TLC) and 1–6 are obtained in good yield. All these
complexes are stable at room temperature with poor solubility in
common organic solvents. 1–6 have been characterized by elemen-
tal analysis, FT-IR, and UV–Vis spectroscopy as well as by their sin-
gle-crystal X-ray structures.

In 1, 2, 4–6 the carboxylic group are responsible for coordinat-
ing with Hg(II) metal center and the other substituent –NH2 or –
OH remains free. In contrast, the 3-ABA used in 3 shows involve-
ment of both –COOH and –NH2 groups in formation of zig–zag
1D polymeric chain. Further to confirm the affinity between –
NH2 and –COOH towards Hg(II) center, 3-ABA was reacted with
HgCl2/HgBr2. To our surprise it was –NH2 group which binds Hg
(II) which result in monomers HgX2(3-ABA)2 (7) and (8). Based
on the Cambridge Structure Database (CSD, ConQuest Ver 1.17
updated November 2014) search, only two structures have been
reported so far where 3-ABA binds to the metal {Ag(I) and Cd(II)}
with amino group [23,24] leaving the carboxylic group free. Gener-
ally, 3-ABA binds to the metal either by carboxylic group or by both
the donating groups.
e view of 3.

Fig. 4. Perspective view of 4.



134 S.M. Mobin et al. / Polyhedron 110 (2016) 131–141
3. Crystal structure

1, 4, 5 and 6 crystallize in monoclinic P21/n, and 2 crystallizes in
triclinic P�1 space groups, respectively (Table 1). 1, 2, 4–6 are mono-
meric complexes where Hg(II) ion is present is N2O4 environment.
The Hg(II) ion is bonded to four O atoms of carboxylate groups of
two BA and two N atoms of bpy, forming distorted octahedral
geometry (Figs. 1, 2 and 4–6). Hg–O bond distances are in the range
of 2.149(9) Å–2.316(4) Å, whereas Hg–N bond distances ranges
from 2.288(4) Å to 2.500(4) Å.

Packing diagram of 1 reveals the presence of intermolecular
hydrogen bonding interaction. Intermolecular H-bonding interac-
tions involve donor oxygen atom of BA unit and hydrogen atom
Fig. 5. Perspective view of 5.

Fig. 6. Perspective view of 6.
of adjacent unit of another benzoic acid ring C(20)–H(20)� � �O(1)
2.430 Å, C(17)–H(17)� � �O(4) 2.445 Å, C(16)–H(16)� � �O(2) 2.344 Å,
leading to the formation of a 1D polymeric chain (Fig. 1S) which
further extends via C(8)–H(8)� � �O(2) 2.677 Å, C(9)–H(9)� � �O(3)
2.623 Å, forming 2D-network (Fig. 9).

Packing diagram of 2 suggests the presence of intermolecular
hydrogen bonding and C–H� � �p interaction. C–H� � �p interactions
involve C(1)–H(1)� � �p 2.492 Å, C(2)–H(2)� � �p 2.721 Å, yielding
1D-network (Fig. 2S) which further extends via C(7)–H(7)� � �O(4)
2.508 Å, C(9)–H(9)� � �O(1) 2.580 Å, and C(8)–H(8)� � �N(3)–C(18)
2.680 Å, generating a 2D-network (Fig. 10).

Packing diagram of 4 confirms the presence of intermolecular
hydrogen bonding and C–H� � �p interaction. Intermolecular
H-bonding interactions are present between hydrogen atom of
4-ABA H(4)N, H(23) and oxygen atom of adjacent molecule of
4-ABA O(1), O(3) C(23)–H(23)� � �O(3) 2.584 Å, N(4)–NH(4)� � �O(3)
2.274 Å, C(24)–H(24)� � �O(1) 2.719 Å, leading the formation of
1D-chain (Fig. 4S) which is further extended via C(16)–H(16)� � �p
2.789 Å, leading to the formation of a 2D-network (Fig. 12).

Packing diagram of 5 reveals the presence of intermolecular
hydrogen bonding interaction. Intermolecular H-bonding interac-
tion involves hydrogen H(2) of bipyridine ring and O(6) of 2-HBA
unit of adjacent molecule C(2)–H(2)� � �O(6) 2.461 Å forming 1D-
chain (Fig. 5S) which is further extended via C(14)–H(14)� � �O(4)
Fig. 7. Perspective view of 7.

Fig. 8. Perspective view of 8.
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2.408 Å, C(15)–H(15)� � �O(2) 2.634 Å, leading to the formation of
2D-network (Fig. 13).

Packing diagram of 6 suggests the presence of intermolecular
hydrogen bonding interaction. Intermolecular H-bonding interac-
tions are present between oxygen and hydrogen atom of 4-HBA
ring O(5), H(20) and H(16), O(3) with another 4-HBA unit of the
adjacent molecule via C(16)–H(16)� � �O(5) 2.694 Å, C(20)–H(20)� � �
O(3) 2.59 Å, leading the formation of a 1D-network (Fig. 6S) which
further extends via C(3)–H(3)� � �p 3.677 Å, generating a 2D-net-
work (Fig.14).

3 crystallizes in triclinic P�1 space group with crystallographic
imposed inversion center (Table 1). 3 reveal formation of a zig–
zag 1D-polymeric chain. In the 1D polymeric chain of 3, Hg(II) is
present in a distorted pentagonal bipyramidal geometry where
four coordination sites are occupied by four oxygen atoms of two
units of 3-ABA, two by N-atoms of bipyridine and apical position
by one N-atom of 3-ABA (Fig. 3). Hg–N and Hg–O bond distances
Fig. 9. Intermolecular H-bonding i

Fig. 10. Intermolecular H-bonding interactions in 2, 2-D n
range between Hg–N 2.351(4) Å–2.500(4) Å and Hg–O 2.316
(4) Å–2.652(5) Å (Table 1). The 3-ABA molecule is coordinated to
the Hg(II) ion by the carboxylate group in a bidentate manner
whereas with amino group it is directly attached to the another
Hg(II) ion, where 3-ABA acts as a bridging ligand between two
Hg(II) ions leading to the formation of zig–zag 1D-polymeric chain.
The two Hg(II) ions in successive monomeric unit are deviated
from the mean plane by the angle of 60.31�. The dihedral angle
between two 3-ABA coordinated to Hg1 and Hg2 through the car-
boxylate group are calculated as 87.47� and 75.04�.

Packing diagram of 3 reveals the presence of intermolecular
hydrogen bonding interaction. Intermolecular H-bonding interac-
tion involves C(39)–H(39)� � �O(7) 2.588 Å leading the formation of
1D-network (Fig. 3S) which further extends via C(31)–H(31)� � �p
3.682 Å leading the formation of 2D-network (Fig. 11).

Complex 7 and 8 crystallize in triclinic P�1 and monoclinic C2/c
space group, respectively. In both the complexes Hg(II) atom is
nteractions in 1, 2-D network.

etwork (D represents centroid of the aromatic ring).



Fig. 11. Intermolecular H-bonding interactions in 3, 2-D network (D represents centroid of the aromatic ring).

Fig. 12. Intermolecular H-bonding interactions in 4, 2-D network (D represents centroid of the aromatic ring).
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surrounded by two halide atoms and two nitrogen atoms of amino
groups of two acid molecules, creating a distorted tetrahedral
geometry (Figs. 7 and 8). In 7 and 8 the carboxylic group remains
uncoordinated. In 7 the N(1)–Hg–N(2) bond angle was found to
be 107.7� which was observed to be 131.1� in 8. Packing diagrams
of 7 and 8 reveal the presence of intermolecular hydrogen bonding
interaction (Figs. 7S and 8S).
4. IR Spectra

The IR spectra of complexes 1–6 show strong m(COO) absorption
bands in the region 1532–1595 cm�1 for asymmetric stretching
and in the range of 1343–1398 cm�1 for symmetric stretching.
The observed Dm{m(COO)asy–m(COO)sym} is below 200 cm�1 which
are generally attributed to the bidentate mode of carboxylate
group, while greater than 200 cm�1, for the monodentate nature
of the carboxylate group. A strong intensity band was observed
approx. 750 cm�1 due to the Hg–O bond.
5. Absorption and emission spectroscopy

The electronic absorption and emission spectra of compounds
1–6were recorded in chloroform at room temperature, and are dis-
played in Figs. 15 and 16, respectively and data are listed in Table 2.
The UV–Vis spectra of 1–6 show three types of absorption bands.
The band in the region between 300–380 nm shows weak



Fig. 13. Intermolecular H-bonding interactions in 5, 2-D network.

Fig. 14. Intermolecular H-bonding interactions in 6, 2-D network (D represents centroid of the aromatic ring).
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absorption peak due to p? p⁄ and another strong absorption band
in the region of 280 nm was observed which is due to intra ligand
charge transfer (ILCT) from acid unit to pyridine unit (ESI) [25].
Except 2 and 3, other compounds show another band in the region
of 235 nm which corresponds to the p? p⁄ transition.

When the complexes 1–6 in chloroform and methanol were
exposed to UV lamp, they exhibited blue fluorescence but
remained colorless for the other solvent (Fig. 9S). Interestingly,
polymer 3 showed different emission peaks in different solvents,
here maximum fluorescence was observed in chloroform and min-
imum in THF (Fig. 17).

The fluorescence quantum yields (UF) of complexes 1–6 was
calculated (Eq. (1) by the steady-state comparative method using
Tryptophan as a standard (Ust = 0.14) [26].
UF ¼ Ust � Su=Sst � Ast=Au � n2
Du=n

2
Dst ð1Þ
where UF is the emission quantum yield of the sample, Ust is the
emission quantum yield of the standard, Ast and Au represent the
absorbance of the standard and the sample at the excitation wave-
length, respectively, while Sst and Su are the integrated emission
band areas of the standard and the sample, respectively, and nDst
and nDu are the solvent refractive index of the standard and the
sample, and u and st refer to the unknown and the standard,
respectively.

Compounds 1–6 show emission peaks on excitation at 280 nm.
The maximum quantum yield (i.e., 0.089) was observed for poly-
mer 3 and for 5 it was 0.075 whereas for 1, 2, 4 and 6 only
�0.007 quantum yield was calculated which is quiet less as



Fig. 15. Normalised electronic absorption spectra of 1–6 in CHCl3.

Fig. 16. Fluorescence spectra of compounds 1–6 in CHCl3.

Table 2
Electronic properties of compounds 1–6.

Compoundsa k(S0 ? S1)

(nm)
e
(M�1 cm�1)

kex
b

(nm)
kem

c (nm) UC

1 230 31000 – – –
280 26000 280 326 0.007

2 281 29000 281 325 0.008
332 11000 – – –

3 281 25000 281 325, 342, 406, 0.089
431, 458

4 228 12000 – – –
281 21000 281 326 0.007

5 232 25000 – – –
280 22000 281 326, 342, 406, 0.75

431, 458
6 233 32000 – – –

280 28000 280 327 0.008

a Recorded in CHCl3.
b Excitation wavelength(nm),
c Excited at kS0 ? S1.
C Determined by using L-Tryptophan as standard (Ust = 0.14, water).

Fig. 17. Fluorescence spectra of 3 in different solvents.
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compared to 3 and 5. The higher quantum yield for 1D polymer 3may
be attributed to the higher degree of conjugation [27] whereas no
appropriate reason could be found for the high quantum yield of 5.
6. Theoretical calculations

In order to understand electronic communication, geometry
optimization and energy, calculation has been done by DFT calcu-
lation. The Geometry optimization were performed using the GAUS-

SIAN 09 programme [28]. Two types of basis set have been used for

GAUSSIAN 09 calculation. The Stuttgart-Dresden basis set (SDD) used
for the mercury (Hg) atom and 6-31G basis set for Carbon (C),
Hydrogen (H), Oxygen (O), Nitrogen (N) were used [29–31]. We
believe such basis sets are sufficient for accurate DFT calculations.
The B3LYP/6-31G, SDD functional has proven track record for the
optimization of complexes and predicting the frontier orbital prop-
erties such as HOMO–LUMO energy gap [32,33]. The frontier
molecular orbitals (HOMO/LUMO) of 1, 2 and 4–6 are depicted in
(Fig. 18). The HOMO of 1, 2 and 4–6 is mainly located on nonbond-
ing lone pairs of both acid unit and the LUMO is dispersed over p
orbitals of entire 2,20-bipyridine (bpy) units, which correlate our
assumption about intra ligand charge transfer. The following
energy band gap order 1 > 6 > 4 > 2 > 5 has been observed.
7. Thermogravimetric analysis

The thermal stability of the complexes 1–6 were carried out by
thermogravimetric analysis. The thermal decomposition behavior
was observed in the temperature range of 25–900 �C under the
N2 atmosphere. Complexes 4 and 5 exhibited single step decompo-
sition while in 1–3 and 6, two-step decomposition was observed
(Fig. 10S).
8. Experimental

8.1. Materials

All chemicals and solvents were used as received. (CH3COO)2Hg,
HgCl2, HgBr2, 2,20-bipyridine, benzoic acid, 2-aminobenzoic acid, 3-
aminobenzoic acid, 4-aminobenzoic acid, 2-hydroxybenzoic acid,
and 4-hydroxybenzoic acid were purchased from Sigma Aldrich.
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8.2. Physical measurement

Elemental analyses were performed using Thermo Scientific
FLASH 2000 (formerly the Flash EA1112) elemental analyzer.
Absorption spectra were recorded at ambient temperature in
methanol (spectroscopy grade, Merck) solution on a Carry-100
Bio UV–Vis spectrophotometer. Fluorescence spectra were
Fig. 18. HOMO and LUMO of complexe
obtained on a Horiba Jobin Yvon Floromax 4P spectrophotometer.
Quartz cuvettes of 10 mm optical path length received from Per-
kin–Elmer, USA (part No. 2345677) and Hellma, Germany (type
111-QS) were used for measuring absorption and fluorescence
spectra, respectively. Fluorescence quantum yields (UF) were cal-
culated by comparing the total fluorescence intensity under the
whole fluorescence spectroscopic range with that of a standard.
s 1, 2 and 4–6 and their band gap.
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IR spectra [4000–400 cm�1] were recorded with a Bio-Rad FTS
3000MX instrument on KBr pellets. Thermogravimetric analysis
(TGA) was performed on a METTLER TOLEDO (TGA/DSC1) using
software STAR

e system. The Density Functional Theory (DFT) calcu-
lations were carried out at the B3LYP/6-31G level in the GAUSSIAN 09
program.

Single crystal X-ray structural studies were performed on a CCD
equipped Agilent Technology supernova diffractometer equipped
with a low-temperature attachment.

8.3. X-ray crystallography

Data were collected at 150(2) K using graphite-monochromated
Mo Ka (ka = 0.71073 Å) and Cu Ka (ka = 1.54814 Å). The strategy
for the Data collection was evaluated, by using the CrysAlisPro
CCD software. The data were collected by the standard phi-omega
scan techniques and were scaled and reduced using CrysAlisPro
RED software. The structures were solved by direct methods using

SHELXS-97 and refined by full matrix least squares with SHELXL-97,
refining on F2 [34]. The positions of all the atoms were obtained
by direct methods. All non-hydrogen atoms were refined
anisotropically. The remaining hydrogen atoms were placed in
geometrically constrained positions and refined with isotropic
temperature factors, generally 1.2 � Ueq of their parent atoms. All
the H-bonding interactions, mean plane analyses, and molecular
drawings were obtained using the program DIAMOND (ver 3.1d).
The crystal and refinement data are summarized in Table 1 and
selected bond distances and bond angles are shown in Table (1S).

8.4. Synthesis of mercury complexes

8.4.1. Synthesis of C24H18O4N2Hg (1)
To a solution of Hg(CH3COO)2 (0.318 g, 1 mmol) in acetonitrile

(20 ml) benzoic acid (0.244 g, 2 mmol) and 2,20-bipyridine
(0.156 g, 1 mmol) in acetonitrile (10 ml) were added. The mixture
was stirred at room temperature for overnight resulting in the for-
mation of colorless precipitate and then mixture was filtered. Fil-
trate was kept as such for crystallization at room temperature,
after 10–15 days needle shaped crystals formed. Anal. Calc. for 1
(C24 H18O4N2Hg): C, 48.12; H, 3.03; N, 4.68. Found: C, 47.80; H,
3.30; N, 4.98). IR (KBr cm�1) m(COO) = 1595 cm�1

(asy), 1398 cm�1
(sym),

731(Hg–O); UV–Vis (MeOH, kmax (nm (e M�1 cm�1))): 230 (31000),
280 (26000).

Complexes 2–6were prepared by a similar method. Analysis for
these complexes are given below.

8.4.2. Synthesis of C24H20O4N4Hg (2)
Anal. Calc.: C, 45.83; H, 3.20; N, 8.91. Found: C, 46.06; H, 3.15; N,

8.84; IR (KBr cm�1) m(COO) = 1532 cm�1
(asy), 1391 cm�1

(sym), 758(Hg-O);
UV–Vis (MeOH, kmax (nm (eM�1 cm�1))): 332 (11000), 281 (29000).

8.4.3. Synthesis of C48H38O8N8Hg2 (3)
Anal. Calc.: C, 41.42; H, 2.91; N, 7.90. Found: C, 41.88; H, 3.14; N,

8.24; IR (KBr cm�1) m(COO) = 1555 cm�1
(asy), 1388 cm�1

(sym), 763(Hg–O);
UV–Vis (MeOH, kmax(nm (e M�1 cm�1))): 281 (25000).

8.4.4. Synthesis of C24H20O4N4Hg (4)
Anal. Calc.: C, 45.83; H, 3.20; N, 8.91. Found: C, 45.03; H, 3.69; N,

8.44; IR (KBr cm�1) m(COO) = 1533 cm�1
(asy), 1343 cm�1

(sym), 721(Hg–O);
UV–Vis (MeOH kmax(nm (e M�1 cm�1))): 228 (12000), 282 (21000).

8.4.5. Synthesis of C24H18O6N2Hg (5)
Anal. Calc.: C, 45.68; H, 2.88; N, 4.44. Found: C, 46.02; H, 3.35; N,

4.92; IR (KBr cm�1) m(COO) = 1578 cm�1
(asy), 1391 cm�1

(sym), 762(Hg–O);
UV–Vis (MeOH, kmax (nm (eM�1 cm�1))): 232 (25000), 280 (22000).
8.4.6. Synthesis of C24H18O6N2Hg (6)
Anal. Calc.: C, 45.68; H, 2.88; N, 4.44. Found: C, 45.19; H, 2.91; N,

4.95; IR (KBr cm�1) m(COO) = 1570 cm�1
(asy), 1385 cm�1

(sym), 731(Hg–O);
UV–Vis (MeOH, kmax (nm (e M�1 cm�1): 233 (32000), 280 (28000).

9. Conclusion

Six new complexes of Hg(II) were synthesized and thoroughly
characterized with benzoic acid and 2- or 3- or 4-amino/hydroxy
benzoic acid. Reaction of Hg(OAc)2 with 2- or 4-amino/hydroxy
benzoic acid yielded hexa-coordinated monomers whereas with
3-amino benzoic acid hepta-coordinated Hg(II) complex is
obtained generating a 1D polymer via –NH2 group. Interestingly,
3-amino benzoic acid coordinates to the Hg(II) via –NH2 only on
reacting with HgCl2 and HgBr2. Polymer 3 shows different emission
peaks in different solvents whereas all the other complexes are flu-
orescent in CHCl3 and CH3OH only.
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supplementary crystallographic data. These data can be obtained
free of charge via http://www.ccdc.cam.ac.uk/conts/retrieving.
html, or from the Cambridge Crystallographic Data Centre, 12
Union Road, Cambridge CB2 1EZ, UK; fax: (+44) 1223-336-033;
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with this article can be found, in the online version, at http://
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