CHAPTER IV

CONCLUSION

Polyethylene glycol derivatives containing urea or thiourea moieties, 5a, S5b
and Sc, have been synthesized. In the first step, the nucleophilic substitution reaction
of pyrocatechole with CHsl in the presence of K,CO3 yielded o-methoxy phenol 1a in

85% yield. A nitration reaction of 1 (O3 and CH3COOH resulted in the major

6-nitrophenol 2a, in 8% wie dTh 7 ction of 2a with tetraethylene
glycol ditosylate gave tctia ot | derivative,. 3a. in 85% yield. The nitro

respectively.
'"H-NMR titratig form complexes with Na* and

K" ion in a 1:1 ratio. weye a" is more suitable for the

interactions. The a iog bi 1d of ligand 5a ier/nions was in the order of

dtionalized based on anion
geometry, multivalent sites G ondi@ interactions with the host

molecule and also anioa; basicity. In coma!;:xation studies of ligand 5a towards
o

various anion e ed? LVT? ?}ﬂ,,ﬂﬁ\m titration plots of
5a.Na* with Cﬂj,{lpgl Ac(y!iglzo dlsme a sigmoid curve. In addition, the
anion bindi nstant_in_the m 2P0 ﬁ ‘ Zﬁ his evidence
sugges&ﬁjﬁ m’aﬂtﬁtj : ﬂ\%:ﬁs MHQ aﬂHowever, in

the case of I', Na" induced a rigid preorganized structure of the bis urea moieties of
ligand Sa for binding I" and enhance the anion binding ability of ligand 5a via
cooperative electrostatic interactions. On the other hand, Na* complexation affinities
of ligand Sa diminished in the presence of 1.2 equivalents of CI, Br and I"and could
not be determined in the presence of 1.2 equivalents of BzO, AcO" and H,PO,".

Hence, the stronger the anion complexation, the smaller Na* binding ability was

obtained. This is probably due to the rigid structure of anion complexes, causing the
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poly(oxyethylene) glycol moiety of ligand 5a not flexible enough and unfavorable to
arrange themselves for binding Na".

UV-vis titrations between ligand 5b and metal ions in DMSO showed notable
changes in spectra by additition of excess metal ions. These results suggested that the
etheric moieties of ligand Sb were in guache conformation and not preorganizd to
capture and to detect cation. In the case of anion complexation abilities of ligand 5b,

the order of formation constants forl:1 complexes is NO3;> Br~ CI" and for 1:2
complexes is BzZO™> H,PO4>> 1. \ g results obtained by using 'H-NMR
titrations. In addition, upon ad dition of )ZO' and AcO’, the characteristic

: 5 @ moved to longer wavelength
concommitant with th(

d around 459 nm and the
solution color of liga . :

ght'yellow to deep-red orange.

This can be detected 2y possibly be used as a naked

eye anion sensor. On d, anionbinding abilities of ligand 5b in the

presence of alkali metalfio . en ed in cases of 5b.K'/NO5,
|

5b.Na’/NO;" and 5b.K*/T 1.Cases of ! */CI', 5b.K*/CI', 5b.Na"/Br,

o2 \

5b.K"/Br,, 5b.Na'/I', 5b.Na (820", 55K /B20" and'5b.Na*/H,PO,". These results can

be attributed to the nature of t g@i‘lﬁﬁ" etallion complexes and anions as well as

ion pairing ability between alkWPﬂ_ﬂ'i ons ar
studies of ligand 5bifl the pre anions such®4-Cl, Br, I', H,PO,, the

pseudocyclic ring oftilie poly(oxyethyle LE organized for binding

nd anions. In alkali metal complexation

alkali metal ions. Th s€ anions probably departed frorﬂcoordinated thiourea units

inducing by added alkali‘metal ions resultingsin ion pair formation that inhibited an

alkali metal ﬂ u&rﬁ}aﬂﬂeWI%wg qoﬂcg of ligand 5b. The

remarkable cas8lof 5b.H,PO,7alkali ‘;netal ions cgﬁrm that ion p&ijing occurred in

these tw Gﬂ[t@mﬁmw'ﬂ qe'r}ﬂ?-l] %ﬂ ﬂhose of free
lignad 5b. However, the alkali binding abilities increased in the cases of the strong

and appropriate anion complexes such as NO3  and BzO" that could diminish the ion
pair effect and induce an alkali metal ion to coordinate and to stabilize by a secondary
interaction.

Electrochemical = studies using cyclic voltammetry and square wave
voltammetry showed a new wave at -2010 mV. However, the redox waves of original
free ligand Sb shift insignificantly. We suggested that Na* did not probably bind the

ethyleneoxy to form pseudocyclic crown ether ring but mainly interacted with the
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reduced nitro groups of ligand Sb and formed a more stable complex. This may be
applied to the fabrication of a molecular device to recognize Na'. In the case of anion
complexation studies, voltammograms displayed negligible change upon addition of
CI', Br, I and NO;3". However, a redox wave around -1418 mV shifted remarkably to
a more positive potential upon addition of 2 equivalents of H,PO4, BzO™ and AcO
which suggested 1:2 complexes as observed in UV-vis titrations. The more cathodic

shift suggested that nitrophenyl moieties of ligand 5b were destabilized by the

rdinated anionic guests by the thiourea

) studies of bifuctional ligand Sb
m“en anions such as H,POy,

coulombic repulsion between stron

units and reduced nitro moie

‘ | N@lo

in the presence of 2 equi

Sig nt Charaeteristics: i) the initial wave
around -2000 mV, indig infferic ions -\:"\-\- \2 x’ the reduced nitro residues,
[ & » icreasing amount of such
ii) The redox wave Ic in all
cases exhibited drastic shifts gati ‘ tehtia L. : dicated the occurring of ion
pairing between Na* ané on complexation caused the
nitro residues to be less ‘ ici ‘ addition of Na" to the electrochemical
: way 36 mV, -1534 mV and -1628 mV,
presenting in the interactio b@f _ duaitro thiourea moieties and H,POy’,
BzO" and AcO’ respegtively, ,_7‘
5b. Especially, the: ';> a\‘
original potential. Ad@l Na' may fo
density from anions. Thegefare, the presencegof the ion pair makes the nitro aromatic
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, potential of free ligand

pletely changed to the

on pair with H ons and diminish electron
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Suggestion for future works
From all obtained results and discussion, future works should be focused on;
1. X-ray crystal structures of ligands Sa and 5b and their complexes with various
ionic guests should be obtained in order to understand the structure of the
synthetic receptors and their coordination chemistry.

2. Use of other techniques such as fluorescence, calorimetric titrations and

solvent extraction with various ionic guests should be investigated to obtain
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