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ABSTRACT

This research includes the synthesis and characterization of Shiff's bases crown ethers
prepared from condensation between cis-diaminodibenzo-18-crown-6 and benzaldehyde

substituted with some groups such as;

4-H , 4-CH,(CH2)6CH3 , 4-Cl , 4-Br and 4-NO; and their complexes with Fe(NO3)3.9H,0
.The study involved solubility, melting points and thermal stability, elemental analysis have
been detected with spectral studies using *H-NMR, UV-Visible and IR-spectroscopy .They
found to be solid crystalline and appear to be salt Shiff's bases crown ethers formed by lon-
dipole interaction between the cation and the negatively charged oxygen atoms symmetrically
placed in the crown ether ring .The complexes were prepared with molar ratio
1:1(ligand:metal salt) .they were found to have the general formula :-

Keywords: Crown ethers, Schiff's bases, Crown ethers complexes.

INTRODUCTION

The study of macrocyclic ethers has
attracted great interest in the last decades,
not only from synthetic and a virtual
explosion of solution and solid-state
investigation of crown ethers and metal ions
which include alkali metal, alkali earth
metal, other main-group and transition-metal
ions complexation properties point of view,
but also with respect to their unusual

characteristic®™® and  include  such
applications as cation extraction, membrane
transport,ion-selective electrodes,
calorimetric measurements, and, guite
recently, functionality of molecular structer
using  NMR spectroscopy®®. For the
linkage of two crown ether units by means
of aliphatic or aromatic chains, ester®,
amide"?,  calixarene™ and  Schiff's
bases®'?*® tybe precursors are commonly
used .The formation of complexes by
binding of cations, which is the most
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important characteristic of crown ethers, is
caused by electrostatic ion-dipole interaction
between cations and oxygen donor atoms
arranged regularly in the polyether ring .
The stability of the crown ethers with metals
are affected by the relative size of the cation,
the cavity of the crown ether, the number,
arrangement and basicity of oxygen donor
atoms, steric hindrance of the polyether ring,
solvation of the cation, and electric charge
on the cation™ Uncommon complex
stoichiometries, substitution effects, ring
size effects, and sandwiching complexation

of a series crown ethers by solvent
extraction experiments have also been
reported™?.

Many studies of ion complexation
macrocyclic organic molecules, containing
heteroatoms, are most often carried out
using spectroscopic methods among the
latter electronic spectroscopy™®

In this study, we describe the synthesis
of a new crown ether Schiff's bases . We
have prepared an iron(lll) complex of this
Schiff's bases [Fe(L)(NO3)3.9H,0].
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EXPERIMENTAL

(i) Synthesis and materials

All the substituted aldehydes and
dibenzo-18-crown-6  were  commercial
products of Anlar grade and were used
without further purification. The preparation
of Schiff's bases was carried out according
to Schem 1.
Nitration of dibenzo-18-crown-6 :

6.41 g. (17 mmole) DB18C6 and 130 ml
chloroform were placed in 500 ml two-neck
round bottom flask equipped with reflux
condencer and dropping funnel. After
dissolution of the polyether by stirring 96.5
ml glacial acetic acid was added, followed
by nitration solution which consist of 5 ml
(78.9 mmole) concentrated nitric acid in 13
ml acetic acid. The latter was added
dropwise over 30 minutes. The reaction
mixture was stirred without heating for an
hour, by which the solution turned green and
then yellow. After refluxing for 4 hours, the
reaction mixture was filtered of giving a
4.38 g. of trans-dinitrodibenzo-18- crown-6
m.p (245-248°C). On sitting the mother
ligour for more than 5 days, 3.04 g. of the
cis isomer was collected m.p (209-213 °C).
The products were recrystallized from DMF.

Rezg)%lction of dinitrodibenzo-18-crown-6

_9)

To a suspension of 2.5 g. (5.6 mmole)
of cis-DNDB18C6 in 38 ml of 38%
hydrochloric acid and 60 ml butanol; 7.5 g.
of tin metal powder was added and refluxed
for 4 hours. Two additional portion 38 ml of
hydrochloric acid and 7.5 g.of tin metal
powders were added and the mixture was
refluxed for 6 hours and over night
respectively.At the end of the reaction the
mixture was colorless, then transferred to a
refrigerator and kept for second day, a white
waxy precipitate was formed. Fifty ml of 6.4
M sodium hydroxide solutions was added,
heated on steam bath, a white to gray
precipitate formed which recrystalized from

ethanol giving about 0.5 g. white powder
(cis-DADB18C6) m.p (180-182 °C) .

Synthesis of the Schiff's bases, CESx :- ¥

A  reaction  mixture of  cis-
diaminodibenzo-18-crown-6 0.59 g. (1.5
mmole) in an absolute ethanol, (3 mmole) of
the appropriate aldehyde, A red-brown
compound was formed, recrystalized from
ethanol vyielded the pure Schiff's bases,
CESx.
Synthesis of the complexes, CESxFe :- Y

A solution of the ligand (CESx) (0.14
mmole) in methanol was added to the
solution of the Fe(NO3.9(H.0) (0.41
mmole) in methanol (minimum quantity)
(1:1,ligand:metal salt) with constant stirring
for 30 minutes on water bath, after Cooling
to 0°C crystals of the black complexes was
separated, which filtered off, washed with
methanol and dried at room temperature
(25°C) .

The Schiff's bases, CESx, and their
complexes, CESxFe, were characterized by
spectroscopic techniques.

(ii) Techniques

Elemental analysis was performed with
a Themo Finniganl Eger 300F.*H-NMR
spectra were recorded on a GEMINI-200. IR
spectra were obtained using a Buck
Scientific model 500 spectrophotometer.
U.V spectra were recorded on a UV
Spectronic — Helios Alpha.

RESULT AND DISCUSSION

Thermal stability

All complexes prepared in this work are
solid and fairly thermally stable since they
decompose (Table 2).

Solubility
The ligand is soluble in DMSO, EtOH,
MeOH, CHCI3.The complexes are stable,
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soluble in DMSO and insoluble in EtOH,
MeOH, CHCls.

Spectroscopic study

The Schiff's bases was characterized by
'H-NMR, IR, UV-Visible and
Elemental analysise.

The 'H-NMR spectral data for these
Schiff's bases show brodly similar
Spectral characteristics and the data for
(CESs) ligand (Figure 2) representive of the
Schiff's bases (ppm, DMSO), 6 8.878(s, 2H,
2Ar-N=CH), 8.385-8.141(m, 8H, 2ArH,),
7.114-7.017(d, 6H, 2ArH3), 4.165(m, 8H,
4ArOCHy),3.887(m, 8H, 2CH,-O-CH,),
2.508-2.5(DMSO, solvent) (13.22)

IR spectral (cm™, KBr dlsk), 3018-
3076(=C-H aromatic), 2856-2934
(C-H aliphatic), 1620-1626(CH=N), 1231-
1267(Ar-O-CH, aromatic), 1061-1135 (C-
O-C aliphatic) ™ (Table 1, Figure 3).

The UV-Visible spectral [nm, (DMSO:
EtOH) (1:4)1x10°M] of the ligands have
two absorption bands were observed for it at
(209-240) and (270-285) due to n-w and
(335-371) n-nr" trasitions * (Table 2, figure
4).

The Fe(l1) complexes was
characterized by IR, UV-Visible and
Elemental analysise.

The IR spectra (cm™, KBr disk) 3100-
3500(0H, H20 groups), 2856-2950(C-H
aliphatic), 1635-1654(CH=N), 1192-

CE SX Fe
Figure 1

1262(Ar-O-CH, aromatic), 1028-1129(C-O-
Cliphatic)*® (Table 1, Figure 3).

The strong absorption bands assigned to the
stretching vibration of (C-O-C)

In the group (CH2-CHy) in the spectra of

o~

the free ligands were shifted to a lower
frequencies upon complexing of the ligand
with the metal salt which give positive
indication of complex rormation*>#2%) As
well as the strong absorption bands assigned
to the stretching vibration of (CH=N) in the
azomethine group were shifted to higer
freguences in  the  complexes™.This
indicates that the oxygen atoms in the crown
ether cavity involved in metal-oxygen bond
formation.
Nature and structure of the complexes

The above studies give evidence about
complex formation between the cavity of the
crown ether and the Fe(l11) used in this work
.The formation of complexes by binding the
cation is caused by electrostatic ion-dipole
interaction between cation and negatively
charged six oxygen atoms in the crown ether
ring!®

The following structural formula can be
made for the complexes of 11
(ligand:metal) (Figuer 1) .The stable 1:1
complexes are obtained as the cation has an
ionic diameter (Fe*3=1.28A°%) fitted to the
cavity size of crown ether size at DB18C6
(2.6-3.2A%@"

X_QG:N\C[U UN:CAG—X {ND3}3 . gHzD
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The UV-Visible spectral[nm,(DMSO:EtOH)
(1:4)1x10°M] of the complexes contained
three bands were found to be shifted to
lower wave length in the spectra of the
complexes, complexation by a cation

reduces the donor ability of the oxygen
atoms of crown and results in
ahypsochromic effect®® (Table 2, Figure
4,5) .

Table 1: Major IR absorption band (cm™) of the Shiffs bases crown ethers and their
complexes with Fe*

Cang nmds
CES, CES, CES, CES, CES; | CESjFe | CES;Fe | CES;Fe | CES,Fe | CES.Fe
Voot
W{O-H) 35003200 | 3500-3200 | 3500-3100 | 3500-3200 | 3500-3100
w{=C-H) 050 |w037-3018 | 3070 076 | 3110-3075
aromatic
a‘ﬁﬁi 20342873 | 0232856 | 20202872 |2017-2873 | 20ma2e7e | 2sms  |2mpaasss |20412267 | 2080 | 20412sme
W= 1620 1624 1621 1623 1626 1635 1654 1654 1654 1654
A O-CH,)
aroruatic 1264 1260 1264 1264 1267
o " o ey e 1243 1162 1260 1258 1262
PR
aliphatic 131 1135 1135 135 135 128 1100 1129 1129 1120
1062 1061 1029 1067 1061 1060 1022 1050 1061 1050
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Table 2: electronic data, physical properties and analysis of the Shiffs bases crown ethers
and their complexes with Fe**

COMPOUNDS A(NM) Enax ANALYSIS FOUND (CALC.)% COLOR | MP.
(L.CMEMOLY) oc
¢ H N
CES; 240 34000 433 darkbrown | 233 - 240
CaaHzgOy 2835 32700 7131 5.90 (4.94)
341 31000 (72.06) (6.04)
CES: 241 28700 7561 8.7 141 brown | 199 201
CsoHs0gNy 23 35000 (75913 (3.40) (3.54)
360 40000
CES; 3 32500 : : : vellow | 216- 219
C34Hz 06N, Cl, 22 34000
3335 38000
CESq 740 24000 } } } vellow | 226 - 228
C34Hz06NyBry 77 37000
350 41000
CESs 209 37000 6191 479 5,24 red 734235
C34Hz20pN, 70 32000 (62.19) 491) (3.53)
M1 20000
CESjFe 220 24000 41 30 533 71 black »250°
(C34Hsy014Ns)Fe 730 27000 (42.07) (5.39) (7.21)
253 34000
CES;Fe 203 12000 593 6.93 576 Plack »250°
(CsoHg024N5)Fe 27 15000 (50.25) (7.08) (5.56)
252 32000
CES3Fe a3 22500 i i i Plack »250°
(CaaHsgOzNsCh)Fe | 226 25500
5 050N
CESFe 216 12300 : : i tlack »250°
(CagHsgOpNsBry)Fe | 225 13500
230 23000
CESsFe a1 72500 121 461 013 tlack »250°
(C34HsgOzgn)Fe 734 15000 (38.50) 475) 9.24)
251 23000

*(decompose temperature)
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Figure 2 : The *H-NMR spectrum of compound CES 5
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Figuer 3: The IR spectrum of compound CES, and CES4Fe
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Figure 4: The U.V-Visible spectrum of compound CES; and CES;Fe
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Figure 5: The U.V-Visible spectrum of compound CESsand CESsFe
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