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Abstract

The dinuclear Zn(Il) complex of anthracene based tripodal tetramine Zn,L was
synthesized, and its sensing abilities towards anions was investigated using the
indicator displacement assay (IDA) approach with four complexometric indicators:
pyrocatechol violet (PV), bromopyrogallol red (BPG), methylthymol blue (MTB) and
xylenol orange (XO). UV-vis spectrophotometry results indicated that the Zn,L —-MTB
ensemble sensor could discriminate the pyrophosphate anion (PPi) from other
phosphate containing anions. 1H and 31P NMR spectroscopy as well as DFT
calculations confirmed that PPi bound to Zn,L in a 2 : 2 manner. Both NMR
spectroscopy and UV-vis spectrophotometry suggested that the two bulky tripodal
tetramine units in Zn,L played an important role to provide the ensemble cleft for MTB,
giving rise to an ensemble that could be displaced exclusively by PPi. The detection
limit of PPi for the reported IDA system was 0.3 UM in 20% (v/v) water—acetonitrile
buffered at pH 7.4 with HEPES.



The dinuclear complexes of Cu2+ and Zn2+ with p-tert-butylcalix[4]arenes based
ligands containing tripodal amine (L1 and L2), have been synthesized. Two copper(ll)
chloride complexes of ligand L1 (CuL1) and L2 (CuL2) can be obtained as the green
solid in 42 % and 58 % yields, respectively. The zinc(ll) perchlorate complexes of
ligand L1 (ZnL1) and L2 (ZnL2) can be synthesized and obtained as white solids in
71% and 67% vyields, respectively. The sensing applications of CuL1, CuL2, ZnL1 and

ZnL2 as M-IDA receptors for anions and Ol-amino acids have investigated in 80% (v/v)
CH3CN-H,O in 10 mM HEPES buffer pH 7.4 . Four complexometic indicators are
chosen as the reporting indicators; pyrocatechol violet (PV), pyrogallol red (PGR),
methythymol blue (MTB) and 4-(2-pyridylazoresorcinol) (PAR). From the screening test
results showed that only ZnL2 could be used as IDA receptors for PPi and His by
changing indicators. It was found that [ZnL2°PGR] ensemble could discriminate PPi
from the other phosphate containing anions in which PPi could replace the bound PGR
from the ensemble structure and form the adduct complex [ZnL2¢PPi]. Whereas
[ZnL2-2PV] ensemble could sense His selectively in which His could replace the
bound PV from the ensemble and pull out zinc(ll) ions from the ZnL2 giving the
[Zn(His),] species and liberating free L2 in the solution. In this research, there are four
influence factors to control the selective sensing of anionic guest molecules under IDAs
approach; (i) the nature of metal ions, (ii) spacer flexibility, (iii) topological structure of

indicators and (iv) the coordination chemistry of receptor and guest molecules.



The di-tripodal amine calix[4]arene, L1, was successfully synthesized and used
as an ion carrier in poly(vinyl chloride) (PVC) membrane electrodes. Compound L1
was employed to demonstrate a new concept in anion sensing by preparing an
allosteric PVC membrane that can respond selectively to a certain anion in the
presence of a metal effector. Membranes containing compounds L1 and potassium
tetrakis(p-chlorophenyl)borate (KTpCIPB) as an ionic additive showed Donnan
exclusion failure upon measuring the potential (EMF) responses of Cu2+ and responded
to the co-anion by giving negative EMF changes, while membranes containing
compound L2, an anthracene-based mono-tripodal amine ligand, gave positive
potentials to most metal ions. Upon preconditioning of the membranes containing L1
and 75 mol% KTpCIPB in CuCl,, the membranes showed the highest selectivity
towards thiocyanate with a near Nemnstian slope of -59.6 mV decade, a 10" to 10~
M linear range, and a detection limit of 4.4 x 10_6 M. The best allosteric membrane can
be used in the pH range 3-7 with good reversibility, and also applied to indirectly

. : 3+, .
determine the concentration of Fe in aqueous solution.

Keywords : lonophore, lon selective electrode, Indicator displacement assay,

pyrophosphate anion, histidine, thiocyanate



UNAAED

x> & ea v A A a ¢ a & o ¢
ldauanzimslenevlaeasautusiialaiiiafsivasfunudnduayiuiua
wounndundnylnslwaeaaduwiduesddsznaululuens  (@nL) Wethanlglums
m’;ﬁﬁ'ml,auvlaaau@hUmﬂﬁﬂm‘sgﬂLmuﬁmaaﬁuﬁmma{ (IDA)  uacltdudiniaas
Inlsuafinealilawwa (PV) luslulwlsunasen 3a (BPG) wwfialnuaa ug (MTB) uaz
A 6 1 v A =3 % a A aa a
lofuen saisud (X0) iwwibulddygrouduss  nnsdnmdsnaiing3-1ada
wudewauida Zn,L -MTB sannamnalauanlosaniwlinesina (PPi) laidwaeng
= a A 1 o 2 a 6
dlavlosauauvemnaziindn 9  ldeansnsunmunnsavdald  anmsigan
Y o . {la & o A 1 31
lassassuadansdsznaupay Znl nuU PPi Mifedudiomaia H, ~ P NMR Wazm3
o A ' A ot { a X o ' .
fMummaainauiitaasnuinasUsznevlneasaiusuiiiaduioanaiuves PPi
Zn,L A8 2:2 N130T1990 PPi enatawerutia Zn,L —~MTB §9a3110209M36132970A8
03 UM lagldmsazanonsy 20% (viv) w-azdlastulass lusniazans HEPES

TWWas pH 7.4 1uaivinazans

Y 4 A o A A A ¢ 2+ 2+
lasaaziansdsznavlaeasaiususialofiaissvadlosan Cu™  was Zn

@ a & A o & a ¢ A AaA ' ~ &
nudunuanidueunusvasndnd@duainiing lnslwaeaafinduasdusznanlu
luiana (CuL1, CuL2, ZnL1 uaz ZnL2) Wakhanldidulisuinaidmiunisasaiauen
loauuazninaziludomaiiamignununvesdudiaiaat lasldmsszaonay 20%
(viv) h-az8lashwlasa wansazans HEPES dwias pH 7.4 udivinavans uasld
dudiatnaiinlsuafinanllawe (Pv) Tuslulwlsunasea e (BPG) wiinlnuan ug
(MTB) uaz4-(2-Iwidatalaislafuas) (PAR) iunialdsuaimidugs annsdne
wudnawaiida [ZnL2.PGR] &3130031330 InlsWamnauawlaaau (PP) e
FWzizas las PRI anwnsain ldunudn PGR  lulassasisvadianianda
[ZnL2-PGR] uazlaansusznay  [ZnL2ePPi] Jundanmsi  lusmeiiowouids.
[ZnL2:2PV] annsnaiiansaasiludaiiau (His) loat1essimizianzas lasfl  His
s ldunundudainas PV lulassasrsvasauonidalauaa His g3anansawin
Tdunuindunue L2 Tuwlassansvasanstsznay znl2 uazlanfanmaiidusnsysznay
[Zn(His),] wazfunud L2 lujudsszaglusvazats mnanwissiwuidadoniinada
anudumzinzaslunianaianadlaanadismaiansgnunufizasdudiaiaad
ldud sysum@vatlesaulan: enuiengurasmosdoized lasias1svesdudia
6 wn a A s 1 a 6 6
et wazandanaafizasanatiznaulaesifiuduznitefiouaaiuazluanavadingd



"L@Tﬁ’]msé'omezﬁmsﬂizﬂauﬁl,ﬂuakl,w”ufmaamﬁﬂsﬁ[4]ua‘%‘uﬁ%gvlwﬂwwama
fwduasdvsznaumululuana (L1) Wahanwas I wwuusuiiannsadnsuns
a37370l0aau SCN uaz Fe'' wausudianinsaasnarnasonlaainlelalunas L1
laufl potassium tetrakis(p-chlorophenyl)borate (KTpCIPB) dulasafinuaadfin a1n
msenwwuiBEnInsaniasonldugainaes  Donnan  exclusion failure lun3
aavusuaInIaialosan  cu” Lﬁaﬁvlaaauauaglui:UULﬁaaﬁnnmﬁnﬂWﬁwﬁ
aniadenanas Wathwuwswiianinsenasoyldanlelalunes L1 fuaslszney
cuCl, 1 lFas1970 lasanaunuindanuinnizianzaslunisaiaialaaaninlalasn
@ (SCN) letidnatned 1#d1 Nerstian slope ML of -59.6 mV decade 779a4
Lﬂmﬁumﬂumim’mf@agjﬁlmmL?Tuifu 10°-10° M 1 pH Amanzaulunisaiaia
d 37 uaefifadnavesnsasatarnty 44 x 10° M wananiigsindianinge
aananundszendlilunisasaialosau Fe' lusnsazauuuiinssanladnedqs

ardary : lalaluned, wuwsudidnlnadmiunsasaialasey, inaiiamgn

unuivesdudiaiaes. nlswemnauaulonsn, safiau, nlaloelua



	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30
	31
	32
	33
	34



