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Abstract

In this study, 6,7-O-Cyclopentlydine-1-amino-4-azaheptane (L) has been synthesized starting from 1-chloro-2,3-O-cyclopen-

tylidinepropane (1), which has been prepared by the reaction of epichlorohydrin and cyclopentanone. In this reaction BF,-OEt, was

used as catalyst. The complexes of this ligand with Co(II), Ni(Il) and Cu(II) acetate salts were prepared. The structures of the ligand

and its complexes are proposed based on elemental analyses, IR, UV-vis, 'TH-NMR spectra, magnetic susceptibility measurement,

conductivimetry, thermogravimetric and differential thermal analyses. The suggested structure for the all of complexes is octahe-

dral geometry. All complexes are paramagnetic and mononuclear.

Keywords: Diamino, Cyclopentilydine, Co(II), Ni(II) and Cu(II) Acetate.

INTRODUCTION

The purpose of this study is to prepare a amine ligand and
its new metal complexes and to investigate their structures. It is
important to use amines, containing at least two nitrogens, since
they produce quite stable complexes with transition metals. [1-3].

Compounds containing pendant 1,3-dioxalane groups and
their metal complexes have received much attention because
of their rich inorganic chemical properties, reactivity patterns
and potential applications in many important chemical process
in the areas of medicine and industry [4-8]. Amines and their
derivatives (monodentate, bidentate, etc.) have been known to
produce stable complexes with transition metals [7-9]. Many
amine complex compounds have been synthesized and their
properties (carcinogenic, biological activity, semiconductors,
optical, thermals, crystallograpy,) have been investigated [7-10].

In the present paper, the Co(II), Ni(II) and Cu(Il) complexes
of the 6,7-O-Cyclopentlydine-1-amino-4-azaheptane (L)
(Figure 1) were prepared and characterized.
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Figure 1 6,7-O-Cyclopentlydine-1-amino-4-azaheptane (L)

MATERIALS AND METHODS

Reagent grade chemicals were used. Epichlorohydrin and
cyclopentanone were purchased from Merck (Pure) and (Sigma),
respectively, used without further purification. 1-Chloro-2,3-O-
cyclopentylidinepropane (1) [11] and 6,7-O-cyclopentlydine-1-
amino-4-azaheptane (L) [12] were synthesized as described in
the literature.

The elemental analyses were determined in the TUBITAK
Laboratory (Scientific and Technical Research Council of
Turkey). IR spectra were recorded on a Ati-Lnicom Mattson
1000 FT-IR spectrometer as KBr pellets, 'H-NMR spectra was
recorded on a JEOL FX 90Q FT-NMR spectrometer. Magnetic
susceptibilities were determined on a Christon magnetic
susceptibility balance at room temperature (20°C) using
Hg[Co(SCN),] as a calibrant; diamagnetic corrections were
calculated from Gouy’s constants [12,13]. Molar conductances
were measured on a CMD 750WPA conductometer (1.10°
M in absolute ethanol) [14]. Thermogravimetric (TGA) and
differential thermal analyses (DTA) curves were recorded on a
Shimadzu DSC-60Aand Shimadzu DTG-60AH thermobalances.
Electronic spectra were recorded on a Pharmacia LK B-Ultraspec
III spectrometer.

Preparation of 1-Chloro-2,3-O-cyclopentylidinepropane (1)

Boron trifluoride ethyl ether (30-40 drops) was added
dropwise to 16.8 g (0.20 mol) of cyclopentanone. Then 46.0
g (0.50 mole) of epichlorohydrin was added dropwise to the
reaction mixture at 10-17°C with continuous stirring. The
reaction mixture was then further stirred for 2 hours at 20°C
under nitrogen atmosphere. The product was distilled at 78°C
at 2 mm-Hg. Yield: 30 g (84.98 %). Characteristic IR peaks
(in NaCl cell, em™): 2559-2877 (aliph. C-H), 1111 (C-O-C),
758 (C-Cl). Characteristic 'H-NMR signals (CDCL; 6, ppm; 90
MHz): 4.25 (1H, m, -O-CH-), 3.89 (2H, m, -O-CH,-), 3.51 (2H,
m, -CH,-Cl), 1.72 (8H, d, -C-CH,). The product is soluble in
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common solvents such as chloroform, benzene, diethyl ether
or ethanol [12].

Preparation of 6,7-O-Cyclopentlydine-1-amino-4-

azaheptane (L)

16,74 mL (0.20 mol) of 1,3-diaminopropane, 8.0 mL (0.06
mol) of triethylamine and 60 mL absolute xylene were mixed
in a reaction vessel and stirred at room temperature. To this
solution, a solution of 8.83 g (0.05 mol) of 1-chloro-2,3-O-
cyclopentylidinepropane in 20 mL absolute xylene was added
dropwise. The mixture was refluxed for refluxed for 28 hours
with continuous strirring. After cooling to room temperature, the
mixture was filtered. The filtrate was distilled at 111 °C at 1 mm-
Hg. Yield: 5.0 g (46.73 %). Characteristic IR peaks (in NaCl cell,
cm™): 3361-3292; 1592 (-NH, and -NH,), 2873-2934; (aliph. C-
H), 1111 (C-O-C), 1042 (C-N). Characteristic 'H-NMR signals
(CDCL; 8, ppm; 90 MHz): 4.03 (1H, p, -O-CH-), 3.67 (2H, t, -O-
CH,-), 2.68 (6H, m, -CH,-N), 1.69 and 1.29 (13H, m, -C-CH,).
The product is soluble in common solvents such as chloroform,
benzene, water, Xylene or ethanol [12].

Preparation of the Co(II), Ni(II) and Cu(1I) complexes

of ligand (L)

The ligand (L) (0.214 g, 1.0 mmol) was dissolved in
10 mL absolute ethanol in a 50 mL round-bottom flask. A
solution of 2.0 mmol of metal salts [Co(OAc),4H,0] (0.498
2), Ni(OAc),4H,0 (0.496 g)] in 5 mL of absolute ethanol was
added dropwise in a 15 minute period with continuous strirring
at room temperature. The ligand (L) (0.214 g, 1.0 mmol) was
dissolved in 10 mL absolute ethanol in a 50 mL round-bottom
flask. A solution of 1.0 mmol of the metal salt Cu(OAc),"H,0
(0.199 g) in 5 mL of absolute ethanol was added dropwise in a
30 minute period with continuous strirring at room temperature.
The reaction mixtures were then further strirred for 8 h at 150
°C temperature. The resulting precipitates were filtered off and
washed with absolute ether. The products were dissolved in
choloroform and precipitated by addition of n-hexane (1/5).
The resulting crystals were filtered off and were dried at room
temperature. Yields of complexes were found to be 0.36 g
(56.26 %) for Co(Il), 0.26 g (39.55 %) for Ni(I) and 0.25 g
(63.20 %) for Cu(II) [6].

RESULTS AND DISCUSSION

The ligand (L), on reaction with Co(Il), Ni(I) and Cu(II)
acetate salts yields complexes corresponding to the general
formulas, Co,L(OAc),4H,0, [Ni,L(OAc),-4H,0]'H,O0 and
CuL(OAc),. The analytical data for all of the complexes are
presented in Tables 1-5.

In  this  study,
azaheptane (L) was prepared in two-stage process as
shown in Figure 2. The first step is the synthesis of 1-
chloro-2,3-O-cyclopentylidinepropane (1) from of reaction
cyclopentanone and epichlorohydrin. In this reaction BF,-OEt,
was used as catalyst. In the second step, 1-chloro-2,3-O-
cyclopentylidinepropane and 1,3-diaminopropane were reacted
to obtain 6,7-O-cyclopentlydine-1-amino-4-azaheptane (L).
The structure of ligand was determined by a combination of
elemental analyses, IR, UV-vis, 'H-NMR spectroscopy. The
structural characterization data of (1) and (L) are given in the
Experimental Section.

6,7-O-Cyclopentlydine-1-amino-4-

In the IR spectrum of (1) the most characteristic peaks are
at 1111 cm™ v(C-O-C) and 758 cm™! v(C-Cl) [15], and the 'H-
NMR peaks are at 1.72 ppm for (CH,), 3.51 ppm for (-O- CH,)
and 3.89 ppm for (-CH,-Cl), 4.25 ppm for (-O-CH-) [6,12].
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Figure 2 Synthesis scheme for the preparation of the ligand
L
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Table 1 The Colors, Formulas, Formula Weights, Yields, Melting Points, and Elemental Analyses Results of the Ligand and the

Complexes
Formula Yield u,/atom Elemental analyses
Compounds Color ¢ A,
(F.W.) g/mole (%) (B.M.) Calculated (found), %
C H N
4 C,H,,N,0,
igan olorless . . . .
Ligand (2];‘ 0 : Colorl 46.73 o 61.68 10.28 13.08
: (61.38) (10.42) (13.23)
Co,C,H,N.O 35.63 6.56 4.38
[Co,L{OAS4HLO] 2(613)94826)2 ’ B?S?V(H 2026 210 -8 (35.91) (6.38) (4.62)
_ Ni,C,,H,N,0,, 34.68 6.69 425
[Ni,L(OAc),4H,0]'H,0 Green  39.55 275 14.87
(657.42) (34.94) (6.34) (4.14)
CuC H, N O 45.51 7.08 7.08
[CuL(OAc),] P15 Dark green  63.20 1.82 13.31
(395.54) (45.29) (6.81) (7.42)

A, =(Q'cm’mol”)
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In the IR spectrum of ligand, the characteristic peaks are
at 3361-3292 cm’, which are assigned to v(N-H) and v(-NH,)
and 1111 cm™ that is assigned to the v(C-O-C) group. There
is no C-Cl band in the IR spectrum of ligand In the 'H-NMR
spectrum, there are two characteristic peaks, 1.75 and 2.40-
3.20 ppm, which are attributable to the -NH- and -NH, groups
(which were also identified by D,0O exchange) [16] and -O-
CH,- groups, respectively. There is another -O-CH,- peaks at
4.03 ppm as pentet peaks. According to the elemental analyses,
IR, 'H-NMR results, the structure of the ligand was determined
to be as shown in Figure 1. Since all the metal complexes are
paramagnetic, their '"H-NMR spectra not be obtained (Table 1).

The metal-to-ligand ratio of the Co(II) and Ni(Il) complexes
was found to be 2:1; in addition there were present four acetate
and water molecules. But the Ni(Il) complex apparently has
an additional one molecule of water of crystallization. The
metal-to-ligand ratio of Cu(II) complex was found to be 1:1,
in addition there was two acetate molecules. The infrared
band observed near 3361-3292 cm!, which is assigned to
the -NH-, and -NH, frequency is shifted to lower frequency
after complexation with respect to the free ligand. The strong
absorption at 3318-3225 cm! in the ligand can be assigned
to v(NH,) of the intramolecularly hydrogen bonded [17] 1,3-
diaminopropane moiety. At the same time, the band observed
at 1620 cm™ in the free ligand assigned to v(NH,) is shifted

Table 2 Characteristic IR Bands (cm™) of the Complexes in KBr pellets

Compounds O-H N-H C-H C-0-C C-N C=0
1570 m;
[Co,L(OAc),-4H,0] 3592-3462 s 3259 m; 1614 m 2958-2876 m 1102 m 1043 s
1416-1448 m
. 1567 m;
[Ni,L(OAc),4H,0]-H,0 3600-3450 s 3318 m; 1614 m 2933-2873 m 1108 m 1040 s
1413-1435m
[CuL(OAc),] — 3225 m; 1605 m 2957-2870 m 1104 m 1042 s 1575 m;1433m
m: medium s: strong
CH, to lower frequencies after forming the complexes [17-22]. In

- nH,O
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Figure 3 Suggested structure of the octahedral Co(Il) and
Ni(II) complexes of the ligand (L)
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Figure 4 Suggested structure of the distorted octahedral Cu(II)
complex of the ligand (L)

the spectra of the Co(Il), Ni(Il) and Cu(Il) complexes a few
new bands occur at lower regions 453, 461 and 455 cm™, and
520, 523 and 519 cm ! which are attributed to the v(M-O)
and v(M-N) vibrations, respectively [23]. The IR spectrum of
Co,L(OAc),4H,0, [Ni,L(OAc),4H,0]-H,0 and CuL(OAc),
shows two new bands at 1575-1567 and 1433-1493 assignable
to v, (COO) and v (COO") bands of the acetate group [23-25],
respectively. The Av= 154 cm'can be taken as evidence for the
existence of a bridging acetate groups in the Co(Il) and Ni(II)
complexes. But, the IR spectra of Cu(Il) complex displays
bands at 1575 and 1433 ¢cm due to v, (COO) and v (COO),
respectively, of the acetate ligand. The wave number separation
value between these two bands Av= 142 cm!, is characteristic
of a bidentate acetate ligand n this complex [23-25]. In addition,
two broad bands centered at 2260 and 2278 cm™! were observed
in IR spectra of Co(II) and Ni(II) complexes, and are attributed
to the O-H stretching of the water molecules [26]. At this time,
IR bands at 850 and 835 cm™, v(M-H,0) of the water molecules
to the Co(II) and Ni(II) metal ions [27] (Table 2).

The UV-vis spectra of the ligand and complexes were
recorded in ethanol solution in the wavelength range from 200
to 1100 nm (Table 3). The electronic spectra showed a sharp
and intense bands observed at 216-290 nm in the free ligand are
reasonably accounted for n—c* and n—n* transitions [19].

The electronic spectrum of the [Co,L(OAc),4H,0] complex
has absorption bands at 478 and 750-775 nm attributable to the
2Eg(G)—>2A2g(F) and 2Eg(G)—>2Alg(G) transitions. This complex
has a magnetic moment 2.10 B.M., indicating a low-spin
octahedral configuration [28,29].

The magnetic moment of the [Ni,L(OAc),-4H,0]-H,0
complex is 2.75 B.M., which is high-spin octahedral geometry.
This electronic spectrum of this complex has absorption bands
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at424 and 750-765 nm, assigned to the 3Azg—>3T1g(P) and 3Azg—>
3T1g(F) transitions [19, 21].

The observed magnetic moment of the [CuL(OAc),]
complex is 1.82 B.M. The electronic spectrum of this complex
shows a shoulder at 640-755 nm, assignable to ZB]g —>2Eg
transition of the metal ion, suggesting a distorted octahedral
geometry [19,21,27]. The suggested structures of the complexes
are shown in Figure 3-4.

The complexes are non-electrolytes as shown by their molar
conductivity (A,,) measurements in absolute ethanol, which are
in the range for Co(II), Ni(II) and Cu(II) complexes at 13.31,
14.87 and 4.89 Q'cm’mol! [12, 30], respectively (Table 1).

The thermal stability of the complexes was investigated by a
combination of TGA and DTA. The TGA and DTA curves were
obtained at a heating rate of 10°C/min. in nitrogen atmosphere
over the temperature range of 26.96-819.23°C.

The Co(Il) complex is stable up to 123.08°C and its
decomposition starts at 123.08°C and is completed at 819.23°C
[29]. The Co(II) complex decomposes to a CoO (residue:
18.52%) in two steps in the temperature ranges 123.08-
211.54°C and 211.54-819.23°C. In the decomposition process
of the Co(Il) complex, the mass losses correspond to the 2,3-
O-cyclopentylidine group, four coordinated water and the other
organic moieties for the first and second stage decompositions,
respectively.

The Ni(Il) complex is stable up to 26.92°C and its
decomposition starts at 26.92°C and is completed at 880.77°C
[23,29]. The Ni(II) complex decomposes to a NiO (residue:
18.72%) in three steps in the temperature ranges 26.92-103.85°C
, 103.85-226.92°C and 226.92-880.77°C. In the decomposition
process of the Ni(II) complex, the mass losses correspond to
one water molecule, the 2,3-O-cyclopentylidine group, four
coordinated water and the other organic moieties for the first,
second and third stage decompositions, respectively.

The Cu(Ill) complex is stable up to 130.77°C and its
decomposition starts at 130.77°C and is completed at 811.54°C
[21]. The Cu(Il) complex decomposes to a CuO (residue:
15.56%) in two steps in the temperature ranges 130.77-
323.08°C and 323.08-811.54°C. In the decomposition process
of the Cu(II) complex, the mass losses correspond to the 2,3-O-
cyclopentylidine group and the other organic moieties for the
first and second stage decompositions, respectively. The two
stages of decomposition of Cu(Il) complex are irreversible.
The DTA show that all of the complexes have exothermic and
endothermic peaks (Table 4).

The Co,L(OAc),4H,0 and CuL(OAc), complexes are
thermally stable up to 123.08°C and 130.77°C, respectively,
whereas the[Ni,L(OAc),4H,0]-H,0 complexis thermally stable
up t0 26.92°C. In the TGA curve of the [Ni,L(OAc),-4H,0]-H,0
complex, 2.76% weight loss was observed at 103.85°C. This
shows that the complex contain 1 mol of water of crystallization
of nickel complex. Further, the Co(Il) and Ni(Il) complexes
contain 4 mol of coordinated water. The IR spectra of the
complexes are characterized by the appearance of a broad band
in the region 3450-3600 cm™ due to the v(O-H) frequency of
water of crystallization and coordination [23-25]. These waters
content were also identified by the elemental analyses. As
can be seen in Table 5, the most stable complexes are that of
Co,L(OAc),4H,0 and CuL(OAc),. The weight losses have
been found to be approximately the same as the percentages
estimated stoichiometrically on the assumption of complete
decomposition of complexes for which their formulas are given
Table 1. When the complexes are heated to higher temperatures,
they decompose to give oxides of the MO type [21, 31].

Single crystals of the complexes could not be isolated from
any solutions, thus no definitive structure could be described.
However, the analytical, spectroscopic and magnetic data
enable us to propose the possible structures.

Table 4 DTA Data of the Complexes

o . . Compounds Exothermic Peaks, °C  Endothermic Peaks, °C
Table 3. Characteristic UV-vis Bands of the Ligand and the Co.L(OAc) 14231.192.31.469.23
Complexes in C,H,OH 4H20 ! 761.54 426.92, 603.85
, .
Compound Wave Length in nm (¢) Ezgg%‘?"' 230.77, 411.54,592.40 96.15,319.23, 430.77
2 2
290
Ligand o o (34483) CuL(OAc), 342.31, 573.08 130.80, 146.20, 265.45
n—oc*
478 (20942) 750 (13333)- 308 Table 5 TGA Data of the Complexes
[Co,L(OAc), ’E, (Gys 775 (12903) (25126) Ve
4H,0] 5 Ai (F) 2Eg(G)—> R L.Step (°C) II.Step (°C) IIL.Step (°C) & Residue
2 A, (G) Weight Loss Weight Loss Weight Loss Calculated
lg Compounds Calculated
424 (23585 750 (13333 Calculated Calculated Calculated (Found) (Found),
Ni,L(OAC), (23585) (13333)- 324 (Found), % (Found), % (Found), % 7
[Ni,L(OAc) %
2 4 A, — 765 (13072) °
4H,0]'H,0 TP A, T (F) (30864) 123.08-  211.54- CoO
E wo n—gc* Co,L(OAc);  211.54 819.23 8174
4H,0 33.60 48.14 (81.48) (18'52)
640(15625)- 346 (33.33) (48.15) ’
[CuL(OAC),] — 755 (13254) (28902) 103.85-
. 26.92- ) 226.92- NiO
B o [Ni,L(OAc), 226.92 82.50
Ig e 4H.O]~H o 4 103.85 32.70 880.77 (81.28) 17.50
— - PIRY 296 (2.76) : 46.84 (45.93) °" (18.72)
€ = molar extinction coefficient (Lmol'cm™) (32.59)
130.77- 323.08- Cuo
323.08 811.54 84.19
CuL(OAc), 5436 29.83 (34.44) (}g'gé)
(54.07) (30.37) )




S. Duman and M. Sekerci / IJNES, 2 (3): 33-38, 2008

REFERENCES

[1].

[10].

[11].

[12].

[13].

Sekerci M, Tas E. 2000. The synthesis and characterization
of 1,2-O-cyclohexylidine-4-aza-8-aminooctane and some
of its transition metal complexes. Heteroatom Chem.
Vol.11, No. 4.

AydogduY, Yakuphanoglu F, Aydogdu A, Sekerci M, Balci
Y, Aksoy 1. 1999. X-Ray diffraction studies. Electrical
and optical properties of some metal complexes of the
ligand including 1-amino-3-(N-benzylamino)propane.
Synth. Metals. 107, 191-196.

Rahmankulov DL, Karahanov RA, Zlotskiy SS,
Kantar EA, Imasev UB, Sirkin AM. 1979. T.S. Kimya
Iteknologiya 1,3-dioksasikloalkanov. Itogi Nauki Tekh.,
Ser. Tekhnol. Organ. Veshchestu. 5.

Sekerci M. 2000. The synthesis Co(II), Cu(II) and
Ni(II) complexes of 4-(2-4-diaminobutyl)-2-phenyl-1,3-
dioxalone. Synth. React. Inorg. Met.-Org. Chem. 30(1),
117-127.

Sekerci M. 1999. Synthesis and complexation of

new unsymetrical 1,2-dihydroxyimino-3,7-diaza-8-
phenyloctane. Synth. React. Inorg. Met.-Org. Chem.

29(3), 487-497.

Duman S. 2002. Preparation of complexes with acetates
of transition metal of amino compounds including 1,3-
dioxalane group. Master Thesis, Institute of Science,
University of Firat, Elazig, Turkey.

Duman S, Sekerci M. 2002. Synthesis of Co(II), Ni(Il),
and Cu(Il) complexes of diamino ligand including
dioxalane ring. XVI" National Chemistry Congress,
Konya, Turkey. 321.

Duman S, Sekerci M.2003. Synthesis of complexes of
diamino ligand including 1,3-dioksalan group. XVII*
National Chemistry Congress. Istanbul. 230.

Temel H, Soran S, Sekerci M. 2007. Spectroscopic
studies of new Co(II), Cu(II) and Ni(II) complexes with
1,2-Bis(m-aminophenoxy)ethane. Russ. J. Inorg. Chem.
Vol. 52, No. 5, pp. 709-712.

Lampeka R, Bergs R, Kramer R, Polborn K, Beck W.
1994. Metal complexes with biological important ligands.
Jour. Of Chem. Sciences. Vol. 49, No. 2, pp. 225-232.

Cai-Yuan P, Zhen W. 1987. Preparation and polymerization
of 2-phenyl-4-methylene-1,3-dioxalane. J. Poly. Sci. Part
C, Polymer Letters, Vol. 25, 243-248.

Sekerci M. 1997. The synthesis of metal complexes of the
ligands including 1,3-dioxocycloalcane and alkyl amino
groups. PhD Thesis, Institute of Science, University of
Firat, Elazig, Turkey.

Bekaroglu O, Can S. 1988. Synthesis and characterization
of a crown-ether sunstituted salicylaldimine Schiff Base
ligands and its complexes with cobalt(Il), cupper(Il),
nickel(Il) and uranyl(IV). J. Chem. Soc. Dalton Trans.
2831.

[14].

[15].

[16].

[17].

[18].

[19].

[20].

[21].

[22].

[23].

[24].

[25].

[26].

37

Mannar BR, Naidu PR. 1972. Isotopic exchange studies
of benzene diamine complexes of cobalt(Il). J. Inorg.
Nucl. Chem. 34, 379-382.

Sekerci M, Tas E, Saydam S, Alkan C. 1997. The
synthesis and characterization of 6,7-O-Benziliden-1-
amino-3-azaheptan ligand and its Co, Cr, Cu, Fe, Mn,
Ni complexes. XI" National Chemistry Congress, Van,
Turkey. 104.

Kimura E, Haruta M, Koike T, Shionoya M, Takenouchi
K, Haka V. 1993. Inorg. Chem. 32, 2779.

Erdik E.
Chemistry, Ankara University of Science.

1993. Spectroscopy Methods of Organic

Lin C. 1993. Synthesis and characterization of some
indium(IIl) complexes of Schiff Bases. Synt. React.
Inorg. Met.-Org. Chem. 23(7), 1097-1106.

Sekerci M. 1999. The synthesis and Co(II), Cu(II), Ni(IT)
and UO,(VI) complexes of a new amino containing 1,3-
dioxalane. Russ J. Inorg. Chem. 44, 7, 1147-1151.

Sekerci M. 2000. Spectrophotometric studies, synthesis,
and magnetic properties of Co(II), Cu(Il), Ni(Il) and
UO2(VI) complexes
7-aminoheptane, Russ. J. Inorg. Chem. Vol. 45(9), pp.
1348-1353.

Sekerci M, Alkan C. 1999. The synthesis and Co(II),
Ni(II), Cu(Il) and UO,(VI) complexes of 1,2-O-benzal-
4-aza-7-aminoheptane. Synth. Inorg. Met.-Org. Chem.
29(10), 1685-1697.

M, Alkan C. 1999. The
characterization of some transition metal complexes of

of 1,2-O-isopropylidene-4-aza-

Sekerci synthesis and

1-amino-3-(N-benzylamino)propane ligand. Institute
of Science and Engineering University of Firat, Elazig,

Turkey, 11(1), 119-127.

Duman S, Sekerci M. 2008. Formation of novel binuclear
complexes of Cu(ll), Ni(Il), Co(Ill) and Cd(II) with
vic-dioxime containing the bis-amino moiety: Thermal,
magnetic and spectral studies. J. Coord. Chem. (in
press).

Nakamato K. 1986. Infrared in raman spectra of inorganic
and coordination compounds 4ty ed., Wiley, New York.

Ye H-B, Williams ID, Li X-Y. 2002. Syntheses and
characterization of aqua-bridged dimetallic complexes,
M,(u-H,0)( p-OAc),(Im),(OAc), (M= Mg*, Mn*" and
Ni?*) Structural models for the active sites of dimetallic
hydrolases, Journal of Inorg. Biochem. 92, 128-136.

Uren HF, Illan-Cabeza AN, Moreno-Carretero MN, Penas-
Chamarro LA, FawreR.2000.Ni(II),and Cu(Il) comolexes
with the dianionnic N,N,O-tridentate Schiff base 6-
amino-5-formyl-1,3-dimethyluracil-benzoylhydrazone.
Crystal structure of the monodimensionally hydrogen-
bonded aqua-[6-amino-1,3-dimethyl-uracilato-
benzoylhydrazone(2)-N¢,N>' 0%]-copper(II)
Polyhedron. 19, 689-693.

hydrate.



38 S. Duman and M. Sekerci / IJNES, 2 (3): 33-38, 2008

[27]. Siddalingaiah AHM, Naik SG, Sherigara BS, Swamy
KEB. 2002. Spectral characterization and electrochemical
investigation of some divalent transition metal comlexes of
di(4-fluorophenyl)carbazone. J. Mol. Struc. (Theochem).
582, 69-75.

[28]. Yildirrm B, Ozcan E, Deveci P. 2007. New glyoxime
derivatives and their transition metal complexes. Russ. J.
Coord. Chem. Vol. 33, No. 6, pp. 417-421.

[29]. Sekerci M. 2000. Synthesis of (Z,Z)-1,2-dihydroxyimino-
3,6-diamino-8,9-0,0-cyclopentylidenenonane-8,9-diol
and its complexes with copper(I)I nickel(Il), cobalt(Il)
and uranyl(VI). Synth. Reac. Inorg. Met.-Org. Chem.
30(2), 191-204.

[30]. Canpolat E, Kaya M. 2005. Studies on mononuclear
chelates derived from substituted Schiff base
ligands: Synthesis and characterization of a new 5-
Methoxysalicylidene-p-aminoacetophenoneoxime and its
complexes with Co(Il), Ni(II), Cu(Il) and Zn(II). Russ. J.
Coord. Chem. Vol. 31, No.11, pp. 790-794.

[31]. Sekerci M. 2000. Synthesis, magnetospectral, and thermal
studies of cobalt(II), nickel(Il), and copper(Il) complexes
of new asymmetrical 1,2-dihydroxyimino-3,8-diaza-9-
phenylnonane. Russ. J. Inorg. Chem. Vol. 45, No. 10, pp.
1525-1530.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [59.528 841.890]
>> setpagedevice


