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College of Science, University of Baghdad, Baghdad, IRAQ.

Muayed G. Jalhoom™
Nuclear Research Center, Iraqi Atomic Energy Commission,
Tuwaitha, Baghdad, IRAQ.

Abstract

Diaga~-18-crown-6, K22, react with dichloroethane solvent
to form a new Kryptand K22C2 with a bridge head. 130 NMR and
UV spectra give further evidence of the formation of the new
Kryptand. It was found that K22 dissolved in dichloroethane
react with the solvent to form & new kryptand K22C2 and a
precipitate form which was identified as the salt of K22C2,

Introduction

Aza crown including kryptofix-22 (K22) were the subject

of several etudies“"g). These compounds were used to prepare

#* Authors to whom correspondence should be addressede.
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bicyclic and tricyclic czyptand(1°"16). It was found that
these compounds bind metal ions with higher ion selectivity.
For this reason & coneiderable attention have been paid to
these compounda(ﬂ). In recent communication“e) it was
noticed that the distribution coefficient of ‘I‘COZ ions in the
system Kaa-ucuomethme/un(on)n increased in the aged
golution, It was shown from preliminary IR, UV and mass
gpectra that K22 reaot with 1,2-dichlorosthane to form K2202,

Experimental

Kryptofix=22 (K22) was purchased from Fluka., All
solvents used were spectrosol purchased from Fluka. The
X=ray diffraction measurements were carried out on a Phillips
PW 1480 horigontal diffractometer stabilized with generator
with a 40 KV and 25 mA power, with a CU~K radiation
( A= 1.5418 A°), The scan rate was 20°/min.

The UV-Vie spectrae were recorded on Pye-Unicam SP8-200
spectrometer using 1 cm quartz cell. The 5 mm spectra was
recorded as 5 mole % solution in D20 on a Brucker 200 operating
at 200,132 MHz for 'H NMR spectra and at 50,323 MHz for '5C
NMR spectrae. The 130 NMR proton decoupled spectra was recorded
for the compound in CD(::\.3 with TMS as an intermal reference.
Spectral width 10 K, Pulse width 3.5 s aquisition time
143 secs The proton coupled 130 spectra was run with 10 Kiz
spectral width., Pulse width 5, aquisition time 4 sec, delay
time 2 seo,
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The Distribution coefficient (D) of TCO,

Table (1)

4

0.1 M K~22-DCE/Ma® (om) (18,

165

ions in the system

Metal Diomecer A° °

hydroxide Fresh solution Aged solution
0,004 ¥ LiOH 1.20 0.001 0.63
0,004 M NaCH 1,96 0.011 2,11
0.004 M KOH 2,66 0,024 4.57
0.004 M RbOH 2,96 0,017 2621
0,004 M CSOH 3.34 0,016 1.24

Results and Discussion

The distribution coefficient of TCO'; ions in the system
0.1 M K22-dichloroethane/M" (OH) , where M = i, Na, K, Rb

and Ce, is given in Table 1 for fresh and aged aolutions(18).

The following experimental was carried out to prove the

formation of a new Kryptand K22C2

a8) X-rays-

The precipitate formed in aged solution of K22 in 1,2-

dichloroethane was powdered and its X-ray was recorded and
compared with that of K22 (Fige 1)

b) UV spectroscopys-

Two solutions of K22 were prepared.

The first was K22

in a centonitrile and the second was K22 in DCE. The UV
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220 260 300 340 380 A nm

OV spectra of K22 in DCE (1) Fresh, (2) after two days
(3) after 3 days, (4) KI + K22 after six days,
(5) KI + K22 in DCE after eignht days,
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Table (3)

Change of pH values with time fox K22 in DCE,

Time days pH Time days pH
Presh 9.22 10 7496
2 8.92 14 7.33
4 8455
6 8.32

spectra were recorded for the two samples at different
intervals, The UV of both solutions show one absorption

vand at 240 nm, The extinction coefficient of this band for
the first solution did not change with time, The band at

240 nm in the UV spectra of eolution two increase in intensity
with time and a broasd band start to appear round 300 nm and
increase in intensity with time (Fige 2). This might indicate
that K22 undergo a structural changes when it is aged in DCE.

A solution of K22 in ICE (0.8::10"'3 ¥) was prepared.
This solution was aged for two days and 0,01 gm of KI was
added, The UV spectra was recorded for this solution at
different intervals., It was noticed that after the addition
of KI the intensity of the 240 nm band increases while the
band at 300 nm start to disappear, After eight days a new
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Table (4)

3¢ chemical shift (ppm) of K22C2 in CDClye

K22C2

130 chemical shift

81 53.08
P 67443
83 704,60

&4 55.18
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vand at 360 nm start to grow indicating the formation of a
complex (Table 2) (Fig. 2).

A new solution of K22 in DCE was prepared and its pH
was recorded at different intervals (Table 3). The pH of
the aged sumple start to become neutral indioating e
reaction between K22 and the solvent, From this solution
a few corystals start to ppt. These crystals were isolated
and it was found that they are soluble in watere. The C,H,N
analysis indicate that the found values were 46,1, 8.36 and
7«77 respectively while the calculated values 46,5, 8,31
and 7.75 respectively. This suggest the formation of a salt
{part B, Fig. 3)+ The aged solution was evaporated and the
residue (part A, Pig. 3) was purified, dissolved in CDC14

and its 130 NMR spectra was recorded.

c) NMR Spectra:-

The proton decoupled 130 NMR spectra of part B show
four lines (Table 4), The quantitative 3¢ mur spectra gave
a ratio of the carbons 1:2:334 as 2323231, In the proton=-
decoupled 130 NMR spectra each line was split to a triplet
(Fig. 4) with J,_y = 141.3 Hz,

All these results indicates that K22 undergo the
following reaction,

More work ie needed to study the solvent effect, chlorinated
and non chlorinated, on the extraction of different ions

using K22, and this work is in progress,
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