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a b s t r a c t

Three new mononuclear zinc(II) complexes, [Zn(2-MeO-C6H4NH2)2X2] (X is Cl in 1, Br in 2 and I in 3),
were prepared from the reactions of ZnX2 with 2-methoxyaniline (2-MeO-C6H4NH2) ligand in methanol.
Suitable crystals of these complexes were obtained for X-ray diffraction measurements by slow evapo-
ration of methanol solution at room temperature. The three complexes were thoroughly characterized by
thermogravimetric analysis, elemental analysis (CHNO), spectral methods (IR, UVeVis, 13C{1H}NMR, 1H
NMR and luminescence), and single crystal X-ray diffraction. The X-ray structural analysis indicated that
in the structures of these complexes, the zinc(II) cation is four-coordinated in a distorted tetrahedral
configuration by two N atoms from two 2-methoxyanyline ligands and two halide anions. Also, in these
complexes intermolecular interactions, for example NeH/X hydrogen bonds (in 1e3), CeH/X
hydrogen bonds (in 3), CeH/p interactions (in 1 and 2) and p/p interactions (in 3), are effective in the
stabilization of the crystal structures. In addition, the luminescence spectra of all complexes in meth-
anolic solution show that the intensity of their emission bands is stronger than that for free 2-
methoxyaniline ligand.

© 2017 Elsevier B.V. All rights reserved.

1. Introduction

In recent years, the rational design and synthesis of d10 metal
complexes with novel structures including N donor ligands quickly
developed [1e4]. In this regard, zinc(II) coordination complexes are
important due to the good luminescence properties [5e8]. In zin-
c(II) complexes, due to its closed-shell (3d10) configuration, the
zinc(II) cation has no optical spectroscopic signature, but it can
enhance ligand luminescence upon coordination [9,10]. Lumines-
cent zinc(II) complexes are important due to their application in
electronic devices and chemical sensors [11e15]. On the other
hand, 2-methoxyaniline (o-anisidine or o-methoxyaniline) com-
pound, was first synthesized by Brunck in 1867, from the reaction of
hydrochloric acid with 1-methoxy-2-nitrobenzene in the presence
of tin metal catalyst [16]. Until now, this compound has been
synthesized by numerous methods. The complexes with this ligand
have been previously poorly studied. This compound is a bidentate
ligand and can be coordinated to metal centers through one ni-
trogen atom from the eNH2 group, one oxygen atom from the

methoxy group or both of them. There are only three complexes
that the 2-methoxyaniline compound coordinate to metal centers,
i.e. [Cd(2-MeO-C6H4NH2)2(m-SCN)2]n [17], [Y(2-MeO-C6H4NH)(2-
MeO-C6H4NH2)(OAr)2] (where Ar is 2,6-(tBu)2-4-MeC6H2) [18]
and [Hf(2-MeO-C6H4NH2)(h5-C5Me5)Cl3] [19]. In complex [Cd(2-
MeO-C6H4NH2)2(m-SCN)2]n, the 2-methoxyaniline ligand coordi-
nated to Cd(II) ion in monodentate mode from eNH2, but in the
other two complexes, this ligand acts as a bidentate ligand in co-
ordination to metal from eNH2 and eOCH3 groups. There are also
several proton transfer compounds using 2-methoxyaniline, with
proton donor molecules with general formula of [2-MeO-
C6H4NH3]m[X]n (where 2-MeO-C6H4NH3 is 2-methoxyanilinium
and X are organic anions or anion complexes), such as [2-MeO-
C6H4NH3]2(SO4) [20,21], [2-MeO-C6H4NH3](NO3) [22], [2-MeO-
C6H4NH3]Cl [23], [2-MeO-C6H4NH3](H2PO4) [24], [2-MeO-
C6H4NH3][X] (X is 2-carboxy-4,6-dinitrophenolate) [25], [2-MeO-
C6H4NH3][X] (X is 3-hydroxy-2,4,6-trinitrophenolate) [26], [2-
MeO-C6H4NH3]ClO4.S (S is 1,4,7,10,13,16-hexaoxacyclooctadecane)
[27], [2-MeO-C6H4NH3][SnCl3].2H2O [28], [2-MeO-
C6H4NH3]2(SnBr6).2H2O [29], Li2[2-MeO-C6H4NH3]4[P6O18].5H2O
[30], [2-MeO-C6H4NH3]2[BiCl5] [31] and [2-MeO-C6H4NH3]2[BiBr5]
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[32] have been synthesized and characterized by the single crystal
X-ray diffraction method. In continuation of these research works,
herein we considered three new tetrahedral coordination com-
plexes of zinc(II) including 2-methoxyaniline ligand, formulated as
[Zn(2-MeO-C6H4NH2)2X2] (X is Cl in 1, Br in 2 and I in 3). The
structures of these three complexes were studied by elemental and
thermogravimetric analysis, X-ray crystallography and lumines-
cence, UVeVis, IR, 1H and 13C{1H}NMR spectroscopic techniques.

2. Experimental

2.1. Materials and physical methods

All materials were purchased from Merck and used without
further purification. Melting points were obtained on a Kofler
Heizbank Rechart type 7841 melting point apparatus. Elemental
analyses were performed using a Heraeus CHNeO Rapid analyzer.
Thermal behavior was measured with Mettler Toledo equipment.
NMR spectra were recorded on a Bruker AC-300 spectrometer for
protons at 300.13MHz and for 13C{1H}NMR at 75.45MHz in CD3OD.
Infrared spectra (4000e250 cm�1) were recorded on a Shimadzu-
470 spectrometer in CsI pellets. UVeVis spectra were recorded on
a Perkin Elmer Precisely PTP-1 Peltier System using a 1 cm path
length cell in CH3OH at room temperature, and luminescence
spectra were recorded on a FP-6200 spectrofluorometer using a
1 cm path length cell in CH3OH at room temperature.

2.2. Synthesis of [Zn(2-MeO-C6H4NH2)2Cl2] (1)

2-Methoxyaniline (0.40 g, 0.36 ml, 3.15 mmol) in 5 ml methanol
was added to a solution of ZnCl2 (0.18 g, 1.26 mmol) in methanol
(15 ml) at room temperature and the resulting pale yellow solution
was stirred for 15 min at 50 �C. This solution was left to evaporate
slowly at room temperature. After four days, colorless crystals of 1
were isolated (yield 0.37 g, 76.8%, m. p. 166 �C). Infrared frequencies
(CsI, cm�1) are reported in Table 1. UVeVis: lmax (CH3OH, nm): 211,
266. 1H NMR (CD3OD, ppm): 3.54 (s, 3H, eOCH3), 6.81e6.97 (m,
4H). 13C{1H}NMR (CD3OD, ppm) 55.1(s), 111.1(s), 117.3(s), 120.9(s),
121.4(s), 135.1(s) and 149.2(s). Elemental analysis: C14H18N2O2Cl2Zn
(%) (382.59); Anal. Calcd (%): C, 43.95; H, 4.70; N, 7.32; O, 8.36.
Found: C, 43.76; H, 4.68; N, 7.28; O, 8.42.

2.3. Synthesis of [Zn(2-MeO-C6H4NH2)2Br2] (2)

The complex of 2 was prepared according to the procedure of
complex 1 except using ZnBr2 instead of ZnCl2 in methanol.
Colorless block single crystals of 2 suitable for X-ray analyses were
obtained by slow evaporation, at room temperature over five days
(yield 0.45 g, 75.7%, m. p. 182 �C). Infrared frequencies (CsI, cm�1)
are reported in Table 1. UVeVis: lmax (CH3OH, nm): 212, 268. 1H
NMR (CD3OD, ppm): 3.51 (s, 3H, eOCH3), 6.76e6.91 (m, 4H). 13C
{1H}NMR (CD3OD, ppm) 54.8(s), 110.4(s), 116.9 (s), 120.2(s),
120.6(s), 134.2(s) and 148.6(s). Elemental analysis:
C14H18N2O2Br2Zn (%) (471.49); Anal. Calcd (%): C, 35.66; H, 3.82; N,
5.94; O, 6.79. Found: C, 35.52; H, 3.81; N, 5.91; O, 6.84.

2.4. Synthesis of [Zn(2-MeO-C6H4NH2)2I2] (3)

The complex of 3 was prepared according to the procedure of
complexes 1 and 2 except using ZnI2 instead of ZnCl2 and ZnBr2 in
methanol. Colorless block single crystals of 3 suitable for X-ray
analyses were obtained by slow evaporation, at room temperature
over one week (yield 0.51 g, 71.6%, m. p. 193 �C). Infrared fre-
quencies (CsI, cm�1) are reported in Table 1. UVeVis: lmax (CH3OH,
nm): 214, 272. 1H NMR (CD3OD, ppm): 3.49 (s, 3H, eOCH3), Ta

b
le

1
In
fr
ar
ed

fr
eq

u
en

ci
es

of
2-
m
et
h
ox

ya
ny

lin
e
an

d
co

m
p
le
xe

s
1e

3
(c
m

�
1
).

C
om

p
ou

n
d

n(
N
e
H
)

n(
C
e
H
) A

r
n(
C
e
H
) M

e
n(
C
]

C
),
n(
C
e
N
),
d(
N
e
H
),
d(
C
e
H
)

d(
C
]

C
),
d(
C
e
N
)

n a
s(
C
O
C
)

n s
(C
O
C
)

n(
Zn

e
N
)

n(
Zn

-X
)a

2-
M
et
h
o
xy

an
yl
in
e

34
62

m
,3

37
1m

30
47

m
29

67
w
,2

86
5w

16
14

s,
15

06
s,
14

62
s,
14

41
m
,1

34
3m

,
13

04
m
,1

27
7s

,1
22

8s
,1

18
1m

11
42

m
,1

13
1m

,1
04

3s
,9

13
m
,

84
6w

,7
44

s,
65

1m
,5

78
m

12
28

s
10

76
m

e
e

1
33

16
m
,3

21
3m

30
15

w
29

70
w
,2

83
2w

16
15

m
,1

56
7m

,1
49

8s
,1

46
3m

,1
44

8w
,

13
53

m
,1

29
7w

,1
25

6s
,1

18
6m

10
45

s,
10

21
s,
93

3w
,8

58
m
,8

27
m
,

74
5s

,6
62

m
,5

96
m
,5

20
m

12
27

m
10

69
s

39
4m

27
8s

2
33

17
m
,3

21
1m

30
12

w
29

66
w
,2

83
3w

16
13

m
,1

56
0m

,1
50

7s
,1

46
1m

,1
42

8m
,

13
26

m
,1

27
8m

,1
26

2s
,1

17
2m

10
36

s,
10

15
s,
91

5w
,8

39
m
,8

30
m
,

75
1s

,6
65

m
,5

92
m
,5

08
m

12
24

m
,

10
73

s
39

0m
25

9m

3
32

98
m
,3

21
8m

30
08

w
29

26
w
,2

83
3w

16
00

m
,1

56
0m

,1
50

7s
,1

46
1m

,1
45

0m
,

13
41

m
,1

30
5w

,1
26

1s
,1

19
6m

10
53

s,
10

30
s,
93

4m
,8

62
m
,8

31
m
,

75
1s

,6
32

m
,5

98
m
,5

06
m

12
26

m
10

81
s

38
8m

25
1m

a
X
is

C
li
n
1,

B
r
in

2
an

d
I
in

3.

V. Amani / Journal of Molecular Structure 1155 (2018) 477e483478



Download English Version:

https://daneshyari.com/en/article/7808841

Download Persian Version:

https://daneshyari.com/article/7808841

Daneshyari.com

https://daneshyari.com/en/article/7808841
https://daneshyari.com/article/7808841
https://daneshyari.com

