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Abstract

A novel trinuclear zinc(Il) complex, [ZnsLs(ps3-O)]-ClO4-H,0, where L is the anionic form of 2-
ethoxy-6-[(2-phenylaminoethylimino)methyl]phenol, has been synthesized and characterized by
elemental analysis, FT-IR spectra, and single crystal X-ray determination. The crystal of the
complex is cubic: space group P2:3,a=b =c =17.6479(2) A, V =5496.4(1) A’>, Z=4,R, =
0.0759, WR, = 0.1963. The Zn---Zn distance is 3.134(1) A. The Zn atom is coordinated by one
imino N, one amino N, and two phenolate O atoms from the Schiff base ligand, and one bridging
O atom, forming distorted trigonal-bipyramidal geometry. Fluorescence of the complex was also

studied.
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INTRODUCTION
Schiff bases are a kind of versatile ligands which have widely been used in coordination

chemistry.[=?]

It has been shown that the Schiff base complexes derived from salicylaldehyde
and its derivatives with primary amines, bearing the N,O, NS, NO,, or NSO donor sets, have
interesting biological activity.~"! In addition, metal complexes with Schiff bases have also been
widely studied for their catalytic properties of various organic reactions,®**! magnetic exchange
materials,"** as well as photoluminescence applications.***®! As an extension of work on the
structures and photoluminescence of Schiff base complexes, in the present paper, a novel
trinuclear zinc(I1) complex, [ZnsL3(u3-O)]-ClO4-H,0, where L is the anionic form of 2-ethoxy-6-
[(2-phenylaminoethylimino)methyl]phenol (HL), has been prepared, characterized, and
investigated for its luminescence property.
EXPERIMENTAL
Materials and methods

3-Ethoxysalicylaldehyde and N-phenylethane-1,2-diamine were purchased from Fluka. Other
reagents and solvents were analytical grade and used without further purification. Zinc
perchlorate was prepared by the reaction of perchloric acid with zinc carbonate in water.
Elemental (C, H, and N) analyses were made on a Perkin-Elmer Model 240B automatic analyzer.
IR spectra were recorded on an IR-408 Shimadzu 568 spectrophotometer. Luminescence was
reported on a JASCO FP-6500 spectrofluorimeter (solid) in the range of 200850 nm.
Synthesis of the complex

3-Ethoxysalicylaldehyde (0.1 mmol, 16.6 mg) and N-phenylethane-1,2-diamine (0.1 mmol,

13.6 mg) were reacted in methanol (10 mL). To the solution was added with stirring a
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methanolic solution (10 mL) of Zn(ClO4),-7H,0 (0.1 mmol, 39.0 mg). The mixture was stirred at
refluxed for 30 min to give a clear solution. The solution was left still at room temperature in air
to give colorless block-shaped single crystals, which were collected by filtration and dried in air.
The yield is 28.3 mg (72%). Elemental analysis found: C, 51.7; H, 5.1; N, 7.3%,
Cs1H59CINgO12Zn3 caled: C, 51.9; H, 5.0; N, 7.1%.
X-ray diffraction

Data were collected from a selected crystal mounted on a glass fiber. The data for the complex
were processed with SAINT?! and corrected for absorption using SADABS.™ Multi-scan
absorption corrections were applied with y scans.™ The structure of the complex was solved by
direct method using the SHELXS-97 program and refined by full-matrix least-squares techniques
on F? using anisotropic displacement parameters.[zo] All non-hydrogen atoms were refined
anisotropically. Hydrogen atoms were placed at the calculated positions. Crystallographic data
for the complexes are listed in Table 1. Selected bond lengths and angles are given in Table 2.
RESULTS AND DISCUSSION

Reaction of the Schiff base ligand with zinc perchlorate in methanol affords the complex
(Scheme 1). The complexes are soluble in DMF, DMSO, methanol, ethanol, and acetonitrile. We
have attempted to grow diffraction quality crystals from various solvents. However, well-shaped
single crystals suitable for X-ray diffraction were finally obtained from methanol.
Crystal structure description of the complex

The asymmetric unit of the complex contains a trinuclear [ZnsLs(ps-O)]" cation (Fig. 1), a
disordered perchlorate anion, and a disordered water molecule of crystallization. The trinuclear

zinc complex cation has a crystallographic three-fold rotation axis symmetry, with the axis
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passing through the central O bridging atom. The Zn--Zn distance is 3.134(1) A. The Schiff base
ligands coordinate to the Zn atoms through phenolate O, imino N, and amino N atoms, forming a
six- and a five-membered chelate rings with Zn atoms. Each Zn atom has a trigonal-bipyramidal
coordination, with the equatorial atoms defined by one imino N atom of one Schiff base ligand,
one phenolate O atom of another Schiff base ligand, and the bridging O atom, and with the two
axial positions defined by the amino N and phenolate O atom of the Schiff base ligand. The three
equatorial donor atoms show a high degree of planarity. The Znl atom deviates from the least-
squares plane defined by the three equatorial donor atoms by 0.004(2) A. The angular distortion
in the trigonal-bipyramidal coordination comes from the bites O1A-Zn1-04 (80.5(2)°), O1-Zn1-
04 (79.2(2)°) and O1-Zn1-N2 (80.8(5)°). The bond values related to the coordination are within
normal ranges when compared to other zinc(11) complexes with Schiff bases.[*?%
Infrared spectra

For the IR spectrum of the complex, the medium band centered at 3568 cm™ can be assigned
to O-H stretching vibrations of the disordered water molecule. The sharp band at 3283 cm™ is
clearly attributed to the N-H stretching vibrations. The strong band observed at 1635 cm™ is
assigned to the typical azomethine group vibration.[®! The intense absorption at 1090 cm™ is

aroused by the perchlorate anion.?*!

Fluorescence property
The fluorescence property of the complex was studied at room temperature (298 K) in the
solid state. Figure 2 is the emission spectrum of the complex. The emission band of the complex

is from 400 nm to 570 nm, with Amax = 453 nm (1ex = 360 nm). For zinc(Il) complexes, no
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emission originating from metal-centered MLCT/LMCT excited states are expected, since the
Zn(11) ion is difficult to oxidize or reduce due to its stable d*° configuration. Thus, the emission

observed in the complex is tentatively assigned to the n—r* intra-ligand fluorescence.*!

SUPPLEMENTARY MATERIALS

CCDC-967474 contain the supplementary crystallographic data for this paper. The data can be
obtained free of charge at http://www.ccdc.cam.ac.uk/const/retrieving.html or from the
Cambridge Crystallographic Data Centre (CCDC), 12 Union Road, Cambridge CB2 1EZ, UK;

fax: +44(0)1223-336033 or e-mail: deposit@ccdc.cam.ac.uk.
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TABLE 1

Crystal and structure refinement data for the complex

Molecular formula
Molecular weight
Crystal system

Space group

alA

b /A

c/A

Ve

Z

Dealc (g cm™)

Crystal dimensions (mm)
M (mm*)

F000

Radiation 1

Tmin/ Tmax

Reflections measured
Range/indices (h, k, I)
o limit (°)

Unique reflections

Cs1Hs7CINGO12Z3
1177.6

Cubic

P2,3

17.6479(2)

17.6479(2)

17.6479(2)

5496.4(1)

4

1.423

0.20 x 0.20 x 0.18
1.411

2432

Mo Ke (0.71073 )
0.7656/0.7853

27586

-20, 20; -19, 20; -20, 18
1.63-24.65

3087 [Rint = 0.0532]
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Observed reflections (1 > 24(1)) 2143

Parameters 242

Restraints 64

Goodness of fit on F? 1.062

R1, WR; [I = 26(I)]? 0.0759, 0.1963
R1, WR; (all data)® 0.1101, 0.2385

2 Ry = X||Fol-|Fol/Z|Fol, WR2 = [ZW(Fo>F2)2 /X W(F 22
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TABLE 2

Selected bond lengths (A) and angles (°) for the complex

Bond lengths
Znl1-0O1A
Zn1-01
Zn1-N2
Bond angles
0O1A-Znl1-N1
N1-Znl1-0O1
N1-Zn1-O4
0O1A-Znl1-N2

01-Zn1-N2

1.972(6)
2.028(6)

2.260(13)

139.3(4)
89.2(4)

140.1(4)
101.3(4)

152.8(4)

Zn1-N1

Znl-0O4

0O1A-Zn1-01

O1A-Zn1-0O4

01-Zn1-04

N1-Zn1-N2

04-Zn1-N2

1.995(11)

2.094(5)

102.7(4)
80.5(2)
79.2(2)
80.8(5)

92.4(4)

Symmetry operation to generate related atoms: A: 3/2 -z, 1-x,1/2 +.
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SCH. 1. The preparation of the complex.
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FIG. 1. Molecular structure of the complex at 30% probability displacement. Atoms labeled with
the suffix A and B are at the symmetry operations 3/2-z,1-x,1/2+yand1-vy,-1/2 +z, 3/2 -

X, respectively.
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FIG. 2. Emission spectrum of the complex.
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