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ABSTRACT

The compound [H2L1] (2,6-di(phenyl-4-methyl) [3.3.1] azabicyclo-9-2-amino
ethylimine) was used to prepare two novel Schiff base ligands 2,4-bis [2,6-di(phenyl-
4-methyl)[3.3.1] azabicyclo-9- 2-imine ethylimine] butane [L2] and 2,5-bis [2,6-
di(phenyl-4-methyl)[3.3.1] azabicyclo- 9-2-imine ethylimine] pentane [L3], by the
reaction of [2,3-butandione] and [2,4-pentandione] with 2,6-di (phenyl-4-methyl)
[3.3.1] azabicyclo -9-2-amino ethylimine [H2L1] in [1:2] ratio in presence of
concentrated HCI acid. The mixture was refluxed in ethanol for eight hours. The new
ligands were used to prepare new complexes with Cu(ll) and Pd(Il). The prepared
compounds were identified by IR, U.V-Vis, 1H, 13C NMR spectra, elemental
microanalysis (C.H.N). In addition the complexes were characterized by IR, U.V-Vis,
conductivity, magnetic susceptipility and melting point. Results showed that all

complexes have an octahedral structure.

Introduction:

The compound (2,6-di(phenyl-4-methyl) [3.3.1]
azabicyclo-9-one) was prepared recently(1) and used
as starting material to prepare 2,6-di(phenyl-4-methyl)
[3.3.1] azabicyclo -9-2-amino ethylimine [H2L1]. This
ligand contains NN donor atoms drived from ethylene
diamine, and used to prepare octahedral structure
around Coll and Nill and a square planar structure
around Cull ion(2).

The attention of Inorganic chemistry had been
caught by the extraordinary of the coordination
chemistry of metals in biological system(3). The
challenge of synthesizing model ligands which will be
proved to those in the binding of the copper proteins
has been taken up and many ligands have been
produced for this purpose(4).

Coordination chemistry of the transtion metal
complexes contains nitrogen donor atoms have
received a great deal of importance. This may be
attributed to their stability, biological activity(5),
potential catalysis(6) and electrochemistry(7).

The metal complexes of ligands contain N,N
donor groups have many applications(8) in medicine,
pharmocology and industry(9). Copper(ll) complexes
of those types of ligands are believed to have a great
biological importance for their participation in
biological transport reaction(10).

* Corresponding author at: University of Anbar-College of
Dentistry, Iraq.E-mail address:

43

While copper radio nuclides have attracted
considerable attention in nuclear medicine because
they include isotopes with both diagnostic and
thereapeutic(11). The Pd(ll) complexes of ligands
contain N,N donor group show a dynamic behavior by
exchange the position of bonding with deferent groups
(12).

The goal of this paper is to prepare two
macrocyclic ligands (N2,N2) and the characterization
study of the complexes Cu(ll) and Pd(Il) with (L2,
L3).

Experimenetal:
Synthesis:
preparation of precursor and 2,6-di(phenyl-4-
methyl) [3.3.1] azabicyclo-9-2-aminoethylimine
[Hle] .

2,6-di(phenyl-4-methyl) [3.3.1] azabicyclo-9-
one was prepared by mix of 4-methyl benzaldehyde
(4.02ml, 38.0mmol), ammonium acetate (1gm,
12.9mmol) and cyclohexanone (2ml, 19.15mmol) in
methanol in [2:1:1] ratio respectively(1). The reaction
mixture was refluxed for 1hr, and orange crystals were
formed where collected by filtration, washed with cold
methanol (4ml), dried under vacuum. Yielded 2.5gm
(89%), m.p(122°C).

2,6-di(phenyl-4-methyl) [3.3.1] azabicyclo-9-
one (0.4gm, 1.24mmol) dissolved in methanol (40ml)
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was added to solution of ethylene diamine (0.082gm,
1.36mmol). The resulted mixture was treated with
concentrated hydrochloric acid (2ml) and refluxed for
6hrs(12). The resulted yellow crystals upon slow
evaporation of solvent were collected by filtration,
washed by diethyl ether (5ml), dried under vacuum to
give 0.315gm of 2,6-di(phenyl-4-methyl)[3.3.1]
azabicyclo-9-2-amino ethylimine [H2L1](2).
Yield(70%), m.p(166°C), soluble in methanol, ethanol
and DMSO.

preparation of 24-bis [2,6-di(phenyl-4-methyl)
[3.3.1] azabicyclo-9- 2-imine ethylimine] butane
[L2]

A solution of [H2L1] (0.2gm, 0.55mmol) in
methanol (40ml), was added slowly to a solution of 2,3
butandione (0.023gm, 0.26mmol) in methanol (20ml),
in [2:1] ratio respectively. The resulted mixture was
treated with 2ml of concentrated hydrochloric acid,
and refluxed for 8hrs. The final mixture was
evaporated and cooled to give pale-yellow crystals,
filtered, washed with cold methanol (4ml), dried under
vacuum. Yield (0.32gm) (76.7%), m.p(172°C).

preparation of 2,5-bis [2,6-di(phenyl-4-methyl)[
3.3.1] azabicyclo- 9-2-imine ethylimine] pentane
[L3]:

40ml of methanolic solution of [H2L1] (0.2gm,
0.55mmol), was added slowly to 20ml methanolic
solution of (2,4-pentandione) (0.027gm, 0.27 mmol) in
[2:1] ratio respectively. The resulted mixture was
treared with 2ml of concentrated hydrochloric acid,
and refluxed for 8hrs. The final mixture was
evaporated and cool to give pale- yellow crystal,
filtered, washed with cold methanol (4ml), dried under
vacuum. Yield (0.36gm), (83.8%), m.p (188°C).

Preparation of [Cu(L2)CI2] complex:

To an ethanolic solution of [L2] (0.2gm,
0.26mmol) was added slowly to a stirred ethanolic
solution of copper(ll) chloride dihydrate (0.044gm,
0.25mmol). The pH of the mixture was adjusted to ca.
(10) by an ethanolic solution of potassium hydroxide.
Refluxed on water bath for 3hrs, under nitrogen
atmosphere, during this time the solution become
yellowish-green, it was filtered, washed by diethyl
ether (5ml) and dried under vacuum to give a pale
green crystals of the title compound, (0.22gm), (94%),
m.p(195°C).
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Preparation of [Pd(L3)CI2] complex:

A (0.045gm, 0.25mmol) of palladium chloride
(PdCI2) was dissolve in (5ml) of ethanol, then added
slowly to (0.2gm, 0.25mmol) of ethanolic solution of
[L3] with stirring. The pH of the mixture was adjusted
to ca. (10) by an ethanolic solution of potassium
hydroxide. The resulted mixture was refluxed under
nitrogen atmosphere for 3hrs, it was filtered, washed
by diethyl ether (5ml) and dried under vacuum to give
red brown sold of the title compound, (0.22gm),
(89.7%), m.p (240°C).

Preparation of [Cu(L3)CI2] and [Pd(L2)CI2]
complexes:

The method used to prepare both complexes
were similar to that used for [Cum (L2)CI2] and [Pdn
(L3)CI2] complexes.

Results and discussion:
Synthesis and characterization of [H2L1], [L2] and
[L3]:

The three ligands were synthesized according to
scheme (1) :

MeOH/HC
—

0 4+ NH,CH,CH,NH
+ e Reflux

Scheme (1)
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These two macro schiff base ligands contained
four donor atoms of nitrogen were characterization
such as pale yellow crystals which they are stable in a
wide range of temperatures and soluble in some
organic solvents methanol, ethanol, DMSO, and
C6H6.

Microanalysis of the prepared ligands are in
good agreement with the calculated values, Table (1).

Table (1) Micro analysis and some physical properties of
the prepared compounds
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IR spectra :

Fig (1) showed the IR speectra of the free
ligands (L2, L3) and some their complexes, while the
assignment of the charateristic bands are summarised
in Table (2).

The IR spectrum of the ligand [H2L1], showed

Journal of University of Anbar for Pure Science (JUAPS)

45

Open Access

several bsnds at (3311, 3250, 3065, 2877, and 1527)
cm-1 which have been assigned to v(N-H)asy ,u(N-
H)sym, vu(C-H)arom, v (C-H)aliph and &(N-H)
respectively(10). The band at (1665)cm-1 can be
attriibuted to imine group v(C=N)stretching(11).

The IR spectrum of the ligands [L2] and [L3]
exhibited the bands with some shifting to the lower
frequency at (1660, 1658)cm-1 respectively, due to
v(C=N) in comparison with v(C=N) of [H2L1], while
disappearance of the bands at (1730, 1640)cm-1
related to the v(C=0) of the starting material 2,3-
butandione and 2,4-pentandione respectively. Also the
IR spectrum of [L2] and[L3] exhibited bands at (3230-
3135), (3057-3055), (2844-2820) and (1590)cm-1
which attributed to the v(N-H), v(C-H)arom, v(C-
H)aliph and v(C=C) stretching respectively(10). Other
bands are summerised in Table (2).

The comparison of IR spectra of the free ligands
[L2] and [L3] with that in complex [M(L2,3) CI2],
(where M=Cull, Pdll), showed the shifting of the
bands of (C=N) to the lower wave number and
appearance as strong bands at (1650)cm-1 due to
reduced bond order. This can be attributed to the
delocalisation of metal electrons density into the
ligand ©-system, indicated to coordination of the imine
nitrogen with the copper and palladium ions(12). The
band around 500cm-1 may be due to v(Cu-N), the far
IR spectrum showed a band at 350cm-1 which due to
v(Cu-Cl)(13).

L WW\

- .
N Py
g

Fig (1) I.R spectrum of (L2), (L3) and their complexes
with Cun and Pdn ions.
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Table (2) Infrared spectra data (wave number v) of
prepared ligands and theircomplexes
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(w= weak, m= medium, s= strong)

1H,13C NMR Spectra of the ligands:

The H1,13C NMR recorder at 400 MHZ by
used DMSO solvent to characterise the ligands [L2]
and [L3], were H1,13C NMR spectrum Fig. (2) and
Fig (3) displayed signals corresponding to the various
proton and carbon nuclei consistent with the proposed
structural formula scheme (2). The results are
summerised in Table (3) and (4).
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Lg:n=|}, L1

Scheme (2): The proposed structure of ligands [L2] and
[L3]

1H NMR Spectrum of [L2] and [L3] :

The H1 NMR Spectra of two ligands are shown
in Fig (2), Table (3). The chemical shifts of the phenyl
groups appeared as two signals reasonance at 7.25ppm
(8H, m, 8xC3-H) and 7.1ppm(8H, m, 8xC4-H)(14).
The signals at [(3.11); (2.51); (2.33-2.2); (1.71);
(1.31); (0,91)]ppm, may be assigned to [(4H, br, C5--
H); (12H, s, C1-H); (4H, d, (C6,N)-H); (12H, d,
C7,8,9-H); (8H, d, C10-H) and (6H, s, C12-H)]
respectively(15), whilst the chemical shift of the
(C13)H of [L3] ligand is appeared signal at (3.32)ppm
equivalent to two protons, in contrast this signal
disappeared in [L2] spectra.

C NMR Spectrum of [L2] and [L3] :

The 13C NMR Spectra for ligands [L2] and
[L3] Fig (3) Table (4), show the chemical shifts of
(C11=N, C11-=N) in L2 are equivalent and appear at
(154.2)ppm. While the chemical shifts in L3 are
nonequivalent at 154.2 and (154)ppm, this very
important evidence of the appearance of (C=N) in the
two synthesized ligands [L2] and [L3](16).
The 13C NMR Spectra showed a set of signals at
[(136.3); (130.2, 129.6); (55); (47.9) and (20.7)]ppm
can be assigned to (C5); (C3,, C4); (C5-); (C10) and
(C12)] carbon atoms respectively.

The signals at the regions (30.88-30.81)ppm
and (28.3-26.4)ppm assigned to carbon atoms of
(C6,6-) and (C7,8,9)of macro cycle respectively, while
the signal at (6=35.1)ppm of [L3] may be due to
3(C13) atom(10,17).
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Table (3) 1H NMR data of [L2] and [L3] compounds
measured the chemical shift in ppm (0)
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Table (4) 13C NMR data of [L2] and [L3] compounds
measured the chemical shift in ppm (3)
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(UV-Vis) Spectra :

The UV-Vis spectra data of (L2) and (L3)
complexes are listed in Table (5). The spectra of (L2)
and (L3) showed two absorption peaks at (266,
295)nm and (340, 345)nm, which were assigned to
(m—=w*) and (n—7*) transitions respectively(18).

The spectra of [Cu(L2)CI2], [Pd(L2)CI2],
[Cu(L3)CI2] and [Pd(L3)CI2] complexes displayed
two intense peeks in the (UV) region, at (270, 277,
262, 267)nm and (334, 348, 320, 354)nm respectively.
These peaks were assigned to ligand field and Charge
transfer transition respectively.

The UV-Vis spectra of copper and palladium
complexes showed absorption peaks in (Vis) region at
(622)nm and (598, 590)nm respectively, can be
assigned to (d-d) transitions type (2Eg— 2T2g) and
(3A29(f) —3T2g (f) ) in an octahedral structure
around Cull and PdlIl ions(19) respectively. Table (3).
Molar conductivity for the complexes:

The conductivity of the copper and palladium
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complexes were estimated by their molar conductivity,
in DMSO (10-3M) at room temperature Table (5),
indicate non-electrolyte nature(20).

Magnetic moment measurements:

The magnetic susceptibilities measured showed
that the complexes have paramagnetic properties(21),
Table(5), suggesting octahedral geometry around the
copper and palladium ions Scheme (3).

Table (5) U.V-Vis Spectra, molar conductivity and
magnetic moments data of prepared compounds

2 c 2z B‘E
= S .9 £35
3 £ =2 SEE B
Qo [ 2 S5+ 585
£ < ] ST E PEO
<) - c O 8
L2 266 T

340 n—n”
L2 295 o

345 n—n’

270 Ligand field
[Cu(LA)CIy] | 334 | Charge transfer 14 1.743
622 2Eg—?T,9(F)
277 Ligand field
[Pd(LACIy] 348 | Charge transfer 8.2 3.44
5% | Age—>°To9e
262 Ligand field

320 | Charge transfer

[Cu(L3)Cly] 10 | 271

267 Ligand field
[PA(L3CI,] | 354 | Charge transfer 4.8 2.88
590 A>T

M=Cu , pd where: n=0,1
Scheme (3): proposed structures of metal complexes.
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