CHAPTER II

EXPERIMENTAL SECTION

2.1 General procedures

2.1.1 Analytical instrument

Nuclear Magnetic Reson pectra were recorded on a Varian 200,
400 and a Bruker DRX 400
cases, samples were diss i de m, except ligand 5b (dissolved
in DMSO-ds). The chemieal* wete recorded™ per million (ppm) using a

residue proton solven cnice. Elementalianalysis were carried out on

tic resonance spectrometers. In all

CHNS/O analyzer (Pe E24 00 s ). Bl Mass spectrra were recorded
on a Bruker Mass spec orptio \\ re measured by a Varian Cary
AllL, | -.\.. ained on an Electrothermal

9100 apparatus.

2.1.2 Materials

Unless otherwise specified, and all materials were reagent grades
"J.P -

purchased form FI Ka, B arlo Ei "-__' .T. Baker and were used

RE 4 ts such as acetone,

without further pufification.
Aoelate ‘@re purified by distillation

dichloromethane, hexge me
before used. Acetomtrlle‘and dlchlorometh for set up the reaction were dried over

i G N T Y o

Columngghromatography were carried out on silica gel (Kleselgel 60, 0.063-

WO 107 1140040 W (8310102 e

the UV- llght All manipulations were carried out under nitrogen atmosphere.
All synthesized compounds were characterized by 'H-NMR spectroscopy,

mass spectroscopy and elemental analysis.
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2.2 Synthesis

2.2.1 Preparation of o-methoxy phenol (1a)
HQ OH HO OCH;

K,COy/CH;l

CH;CN, reflux

la

and a reflux condensgi ! mol), potassium carbonate

anhydrous (3.45 g, 5" el 4nd Jac \‘\& .) were mixed and stirred.

as added slowly dropwise

to the mixture. The reagfionfmixgire we ?\ ler nitrogen atmosphere for 8
hours and then allowed g 00m tempe \ \ e solvent was then removed
by evaporation. The reS L _ _' Z ‘ | o ethane (50 mL) and treated

with 3M hydrochloric acid (; dichloromethane (3x50 mL).

The organic layer was driedovgpanl ’-fi ou Ifate, filtered and evaporated to

dryness to obtain brownish ye r}g{_g&,’;
and eluted with dichloro
85%) was obtained "éf._

e was purified by silica gel column

méttioxy phenol (1a) (5.34 g,

X
Characterlzatlowtgtla for 1a

e BRI ) 7 507 o 10

5.70 (s, 3H, Ar@H); 3.87 (s, 3H,  ArOCH;)

ARIANN 3N UNIAINAY
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2.2.2 Preparation of 2-metoxy-4-nitrophenol (2b)

OCH,4 H,CO OH H,CO, OH
Conc.HNO,/CH;COOH
c N (- b
CH,CN, 0°C i
b a a
O,N
la 2a 2b

A mixture of o-methoxy. phenol g, 0.05 mol), acetonitrile (100 mL)
and glacial acetic acid (50 'mL) was stirrédla 0 mL two-necked round bottom
flask at room temperatu slution of - itric acid (65%, 3.64 mL, 0.05
mol) in acetonitrile (50 45 ' \\; 0] ver 30 minutes and refluxed
gently under nitrogen. 2 re was poured into ice/water
' pH' 9 with saturated aqueous
\ ethane (3x50 mL). The
combined organic phasg'wz nydrous ium sulfate. Sodium sulfate
was filtered off. The filtgate fwas ‘concentratéd on a rotatory evaporator to obtain
brownish orange oil. The regidue wat CH silica gel column. Both 2-methoxy-
6-nitrophenol  (2a) ' inet d-itrophenol (2b) were eluted with
dichloromethane. The collee . - and 2b compound were slowly
evaporated and hex4 L.:—:—:—'—:—;: ‘ line solid (0.676 g, 8%)

espectively.

and a yellowish-need .

Ch
'H-NMR :pr: c maﬂ Mﬂ%im :Elloqsﬂ i ArOH); 7.69 (dd, J

=17.16, 1.54 qu"'lH ArH,); 7.15, 7.10 (d, each, J z1.42, 1.34 Hz, Wy ArHy); 6.92 (d,

- QURGERTREAT Y218

Characterization data for 2b
'"H-NMR spectrum (400 MHz, CDCL) & (ppm) = 7.93 (dd, J = 6.4, 2.4 Hz, 1H,
ArH); 7.81 (d, J = 2.4 Hz, 1H, ArH,); 7.03 (d, J = 8.8 Hz, 1H, ArH.); 6.22 (s, 1H,
ArOH); 4.04 (s, 3H, ArOCH3)

EI Mass (m/z): 169
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Elemental analysis:
Anal Cald for 2a (C;H7NOy): C, 49.17; H, 4.71; N, 8.28
Found: C, 49.42; H, 4.03; N, 8.00

mp. 99.2-99.6 °C

2.2.3 Preparation of tetraetylene glycol ditosylate

mL) of tetracthylene glyéol (©.

catalyst amount of DMAR'w, ith,an ice bath and stirred under

nitrogen for 30 minutes. A sg ai ot tol Ifonyl chloride (19.06 g, 0.10 mol) in
A ‘

dichloromethane (100 mL' "-4‘:‘::;.-.,. opwise. The reaction mixture was

allowed to stir overnight a nitrogen. After the reaction was

completed, the mixt F_..-";"-’"—'TT"T:—;—ﬁ‘ o ion of 3 M hydrochloric
acid (100 mL) and ‘Sfizzed
(3x50 mL). The organ
evaporated to m hromotography and
eluted w:th ﬁﬁgﬁ%ﬂiﬁy e glycol ditosylate
(21.59 g, 86%) was obtained as colorless oil.

ARIAINIUURIINYAY

Characterization data for tetraethylene glycol ditosylate

f% ed with dichloromethane

odium sulfate, filtered and

* layer was dried over anhydrou

'"H-NMR spectrum (200 MHz, CDCl3) § (ppm) = 7.73 and 7.30 (d, each, J=14.76
Hz, 8H, ArH); 4.09 (m, 4H, ArCHa,); 3.60 (m, 4H, ArOCH,CH3); 3.54 (s, 8H,
ArO(CH)OCHx); 2.39 (s, 3H, ArCH3)
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2.2.4 Preparation of 2,2'-[oxabis(4-oxapentaethyleneoxy)]-bis(2-methoxy-4-

= ﬁﬁ

2 OTs

nitrophenol) (3a)

p

K,CO3/BuyNBr H,CO. OCH,
CH;CN, refl
NO, '
2b
A suspension ofs25fictho% v heno 0.24 g, 0.0014 mol), catalyst
amount of tetrabutyla i B ide \ 0t2 carbonate anhydrous (0.98 g,
0.007 mol) in acetoni il ) was stirred ina 25 two-necked round bottom
flask. Then a solution@f tétraethylenc glycal ditosyldte (0.35 g, 0.0007 mol), in
acetonitrile (50 mL) was dddéd 6 se.and re \ \ der nitrogen atmosphere for

5 days. The mixture t ‘ ‘\ cool to room temperature. The

solvent was then removet residue was dissolved in 50

mL of dichloromethane and th on we tec with 3 M hydrochloric acid (50

mL) and extracted with dichlofomethane. mL). The combined organic phase
was dried over sodjum sulfate anhydrous. The solvent W sieyaporated to dryness; the

residue was dissolved i .3‘ ethane and added with
methanol. The solutioﬂvas allowed 1o stand overnight amom temperature to allow a
slow evaporation of¢ the solvent. The desired fi/roduct 2,2'-[oxabis(4-

oxapentamethﬂ%)ﬂl ’3%@ oﬂ@%‘ﬂ %

from the solutioh'as a bright yellow grystallme solid (0 60 g, 85%)

ADAININNNINYAY

aracterization dat

slowly crystallized

'H-NMR spectrum (400 MHz, CDClL;) 8 (ppm) = 7.91 (dd, J = 6.4, 2.4 Hz, 2H,
ArHo); 7.76 (d, J = 2.8 Hz, 2H, ArH,); 6.98 (d, J = 8.8 Hz, 2H, ArH,); 4.31 (t, J=4.4
Hz, 4H, ArOCH.q4); 3.96 (s, 3H, ArOCH3); 3.77 (broad, 4H, ArOCH2CH>,); 3.76 (m,
4H, ArOCH,CH,0CHs); 3.71 (m, 4H, ArOCH,CH,OCH,CH,,)

EI MS (m/z): 496
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Elemental analysis:
Anal Cald for 3a (C2H2sN201): C, 53.22; H, 5.68; N, 5.64
Found: C, 53.22; H, 5.63; N, 5.74

mp. 102-103 °C

2.2.5 Preparation of 2,2'-[oxabi_s(3-oxapentaethyleneoxy)]-bis(2-methoxy-
4-aminophenol) (4a)

OCH,

NO, _ﬁ:_;_

{é‘i T ,: ']
A

e

A mixture of 3a (0880g;0:806 me

laney nickel (0.44 g as catalyst)

was stirred in a 25 mL two nécked e m flask under nitrogen. Hydrazine
) --f-"")- = .’*" J

hydrate (1.7 mL, 0 03imol’ vly and the mixttizg was refluxed. Evolution

of hydrogen was sbserved during the ad vd ine. When the addition

completed, stirring was continued for 2 hours. The soldtion was allowed to cool to

room temperature. The gcatalyst was then gemoved by filtration and washed with

stirnsi 1 A I et

extracted with dichloromethane (3x25 mL). The combined organic layer was dried

over % . sﬁ;g mﬁmﬁﬂwlﬁ%ﬂﬂﬁﬂo obtain the

desired

Characterization data for 4a
'"H-NMR spectrum (400 MHz, CDCl3) 8 (ppm) = 6.76 (dd, J = 6.4, 2.4 Hz, 2H,
ArH,); 6.25(s, 2H, ArH,); 6.14 (dd, J = 6.2, 2.4 Hz, 2H, ArH.); 4.04 (m, 4H,
ArOCHzq); 3.90 (s, broad, 4H, ArNH,); 3.80 (m, 4H, ArOCH2CH>,); 3.74 (s, 3H,
ArOCHs); 3.69 (m, 4H, ArOCH,CH,OCH,); 3.63 (m, 4H, ArOCH2CH,OCH,CHo,)
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2.2.6 Preparation of p-nitrophenyl thioisocyanate®

NCS

NaHCO; / H,0
b
CH,CI, RT .

NO,

A mixture of 4-mtroamlme 07163 g, 0.005 mol) and sodium hydrogen
carbonate (0.9872 g, 0.011 mo di
a 50 mL round bottom flask at ro
mL, 0.0078 mol) in die 5

allowed to stand overnightetinder n —-:;-, f nosphere. After the reaction was

nane: water (20:10 mL) was stirred in

A solution of thiophosgene (0.6

en added. The mixture was

completed, the mixture vas el extra ted: wit oromethane (3x25 mL). The
organic layer was dei€d o uhydrous sodium. sulfate iltered and evaporated to
dryness. The residue t of dichloromethane and

methanol/hexane was added b greei yelld ystalline solid (0.86 g, 93%).

Characterization data for g g
"H-NMR spectrum (200 MHz =8.22(d,J=6.97 Hz, 2H, ArH);
7.33 (d, J = 5.12 Hz, 2H, A 3

I

)

ﬂuEJ’WlEJVITWEJ’lﬂ'i
’QW']ﬂ\ﬂﬂ‘iﬂJ UNIAINYAY

mp. 113-114 °C ..y |
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2.2.7 Preparation of acyclic crown ether containing hexyl urea moieties

(52)

O=C=NCgH,,
—_—
CH,Cl,, 0°C

Under nitrogen; a n otda (1 , 0. «\' ol) in dichloromethane 10
- ftom flask and cooled to 0 °C. A

ol) was then added slowly while

mL was placed in a 50
solution of hexyl isocyanate ¢
keeping the solution temperaty ,{3‘ tion was stirred for 3 hours at 0 °C
and then for anoth' ____;;_ gipitate formed was then
filtered off and dissofved in a minimu I
added to precipitate t|

sisf HHARENTNEINS

'"H-NMR spectfm (400 MHz, CDEIs) & (ppm) 5 6.97 (d, J = 2,0,Hz, 2H, ArH,);
6.68 ( AE; Nﬁﬂzﬁé%ﬁﬂ@ﬁss Hz, 2H,
ArHc)ﬂ, ﬁ l@gﬁn @gg 4.02 (m, 4H, ArOCH,y); 3.76 (m, 4H,
ArOCHyCHze); 3.70 (s, 6H, ArOCH); 3.62 (m, 4H, ArOCH,0CH); 3.59 (m, 4H,
ArO(CH2);0CH,CHzp); 3.16 (m, 4H, -NHyCHyCH,),CHs); 142 (m, 4H, -
NH,CH2CHA(CH2),CH3); 122 (m, 4H, -NHy(CH,)o(CH2);CHs); 0.80 (m, 6H, -NH,
(CH,)sCH3)

dromethane. Hexane was

T
esired product as a white powd' 0.13 g, 68 %).

ES" Mass (m/z): 691.4
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Elemental analysis:
Anal Cald for 5a (C36HssN4Oo): C, 62.59; H, 8.46; N, 8.11

Found: C, 62.63; H, 8.49; N, 8.16

mp. 144-145 °C

2.2.8 Preparation of acyclic n ether contaning nitrophenyl thiourea

moieties (Sb)

OCH;,

& |
01} m dichloromethane (10 mL
,l

0 necked round bottom flask 2 i) cooled to 0 °C. A solution

Under nitro V :
was placed in a 50 mL
of p-nitrophenyl thioisoeyanate (0.24 g, 0.0013 mol) was then added slowly while

keeping the Sﬂi%eﬁ;@uv]i&}’ wﬁrWﬁ sl;]um-nias stirred for 3 hours

at 0 °C and thefilfor another 12 hou&s at room termerature. The pl;fjipitate was then

ﬁltereqf , :Iﬁ'ﬁdﬂ Ewanoﬂ}%ﬁsqoﬂﬂemanol was

added toq) t roduct as a bright yellow solid (0.22 g, 46%)

Characterization data for 5b
'"H-NMR spectrum (300 MHz, CDCl3) § (ppm) = 10.19 (s, 2H, NH,); 10.10 (s, 2H,
NH); 8.19 (d, J = 7.67 Hz, 4H, ArH,); 7.80 (d, J=17.64 Hz, 4H, ArH,); 7.11 (s, 2H,
ArH.); 6.92 (s, br, 4H, ArH,, ArH,); 4.05 (t, broad, 4H, ArOCHjp); 3.71 (s, 6H,
ArOCHj3); 3.56 (m, 4H, ArOCH,CHy,); 3.44-3.30 (m, 8H, ArO(CH;),0CH>)
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ES* Mass (m/z): 797.2

mp. 142-144 °C

2.2.9 Preparation of acyclic crown ether containing phenyl urea moieties

(5¢)

0.0004 mol) in dichloromethne (10
mL was placed in @§0 wo necked | flask and cooled to 0 °C. A

s then added slowly while

Under nitrogen, a solution ¢

solution of phenyl\
keeping the solution temperature action ﬂi stirred for 3 hours at 0 °C
and then for another 12 'hours at room tem&srature The precipitate was filtered off

e dsohedgl Wﬂ%ﬁﬂﬁ@ﬂ e v added
d

precipitate the QSlred product as a white powder (O 26 g, 90%).

qmm»&nizuum'mma d

H-NMR spectrum (400 MHz, CDCl3) § (ppm) = 7.58 (s, 2H, NH, H_); 7.39-7.38 (m,
6H, ArH, ArH,); 7.29 (merge with solvent peak, 2H, ArHy,); 7.28 (s, 2H, NH,); 7.08
(m, br, 4H, ArHy); 6.75 (d, J= 9.2 Hz, 2H, ArH,); 6.56 (d, J=9.2 Hz, 2H, ArH); 4.06
(t, J = 6.0 Hz, 4H, ArOCHa,); 3.84 (t, J = 5.8 Hz, 4H, ArOCH,CH>,); 3.74 (s, 6H,
ArOCH3); 3.72 (s, 4H, ArOCH,CH,0CH>;)

mp. 168-169 °C
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2.3 Complexation studies of ligand 5a by 'H-NMR titrations

2.3.1 Cation complexation studies of ligand 5a with Na* and K*

Typically, a solution of 0.005 M of ligand 5a (0.001727 g, 2.5 X 10°® mol) in
CDCl; (0.5 mL) was prepared in a NMR tube. A solution of 0.05 M of a metal cation
as perchlorate salt in CD3;CN (0.25 mL) was prepared in a vial and added directly to

the NMR tube by a microsyringe to
NMR spectra were recorded

residue proton signal.

=

ve guest:host ratios shown in Table 2.1. 'H-
Iﬁ}/n with chemical shifts referred to a

= —
Table 2.1 Amounts of so tions ‘ﬁre various cation: ligand 5a
ratios Y i |
4

ratio of cation:ligand 0 " c : o ligand Sa) [cation]

0.0:1.0 Shiia) 0.00050 0
0.1:1.0 3 0.00495 0.00049
0.2:1.0 P ‘%ﬂ 0.00490 0.00098
0.3:1.0 — 0.00485 0.00146
0.4:1.0 - .00481 0.00192
0.5:1.0 .00476 0.00238
0.6:1.0 ‘ 0.00472 0.00283
07:10 5 0.00467 0.00327

q e QJ

O.S:W' uﬂmmm463 0.00370
0.9:1.9; | .00459 0.00413
: ~i - ' 0.00454
Ll 1.0 .0 0.00536
1.4:1.0 10 0.00439 0.00614
1.6:1.0 10 0.00431 0.00689
1.8:1.0 10 0.00424 0.00763
2.0:1.0 10 0.00417 0.00833
3.0:1.0 50 0.00385 0.01154
4.0:1.0 50 0.00357 0.01429
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2.3.2 Anion complexation studies of ligand 5a with various anions such as
chloride, bromide, iodide, nitrate, benzoate, acetate and dihydrogen phosphate

Typically, a solution of 0.005 M of ligand Sa (0.001727g, 2.5 X 10° mol) in
CDCl; (0.5 mL) was prepared in a NMR tube. A solution of 0.05 M of an anion as
tetrabutylammonium salt in CDCI3 (0.25 mL) was prepared in a vial and added

directly to the NMR tube by a microsyringe to have guest:host ratios shown in Table

2.2. "H-NMR spectra were recorded ')each addition with chemical shifts referred

to a residue proton signal.

Typically, titra " > carried out by addition an acetonitrile-d;
solution (0.05 mL) of4 N ( | ya olu n'of igand 5a (0.001727 g,2.5 X 10°
mol) in CDCl; (0.45 g \ e. ‘ of 0.05 M of an anion as
tetrabutylammonium sal prepared in a vial and added
directly to the NMR tube b & guest:host ratios shown in Table
2.2. 'H-NMR spectra were reco addition with chemical shifts referred

presence of 1.2 equivalents

2.3.4 Comple@ em
of an anion such a chlorlde, bromlde, iodide, nitrate, benzoate, acetate and

dihyd r?rgyepl:cmﬁﬂﬁ nmi mﬂ ’Lﬂbjaddltlon of an CDCls

solution (0.1 mL) of 0.03 M anion 4§ tetrabutylammonium salt to @solution of Ilgand

o G182 T BNV B EINRAE P sin o

0.05 M‘IaClO‘; in CD3CN (0.25 mL) were prepared in a vial and added directly to the

NMR tube by a microsyringe to have guest:host ratios shown in Table 2.2. "H-NMR
spectra were recorded after each addition with chemical shifts referred to a residue

proton signal.
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Table 2.2 Amounts of solutions of guests used to prepare various cation: ligand 5a

ratios for complexation studies in cases of 2.3.2, 2.3.3 and 2.3.4°

ratio of guest:ligand 5a | volume guest added (pul) [ligand 5a] [guest]
0.0:1.0 0 0.00050 0
0.1:1.0 5 0.00495 0.00049
0.2:1.0 0.00490 0.00098
0.3:1.0 \\M// 0.00485 0.00146
0.4:1.0 __‘ ___p 0.00481 0.00192
0.5:1.0 0.00476 0.00238
0.6:1.0 ///7/‘1\\\\\ 0.00472 0.00283
0.7:1.0 ‘(/// n& '\\\\\\ 0.00467 0.00327
0.8:1.0 l/g ‘\N\ 0.00463 0.00370
0.9:1.0 I l '@ _‘\\\\\ © 0.00459 0.00413
1.0:1.0 \ 4 “\\\‘ 0.00454 0.00454
1.3:1.0 J/r; ‘\ 0.00442 0.00575
1.6:1.0 et 10 0.00431 0.00689
2.0:1.0 ‘ 7 10; 0.00417 0.00833
3.0:1.0 : b £0.00385 0.01154
4.0:1.0 X 0.00357 0.01429

* The proton signals beop

Q‘anﬁﬂim UA1AINYAY

[

too broad to ingerpret upon addition of more than 2.0:1.0

o the goest: “ﬁ*fu'B’J N EW]TW 8IN3
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2.4 Complexation studies of ligand S5b by UV-vis titrations

2.4.1 Cation complexation studies of ligand Sb with alkali metal ions such
as sodium, potassium, rubidium and cesium.

Typically, a stock solution of 2x10° M of ligand 5b in DMSO (AR grade)
was prepared by adding 1 mL of a stock solution (2x10™ M) of ligand 5b in a 10 mL

volumetric flask. The stock solution of ligand Sb (2 mL) was added to a 1 cm quartz

cuvette. Absorption spectra of »\\ 5b $gfesrecorded from 270 nm to 600 nm at
ambient temperature with a Warian Cary Epectrophotometer. A solution of

0.05 M of an alkali metz

(N’ ard K= rate salt and Rb" and Cs" as
hexafluorophosphate salt) i / \\ .a 5 mL volumetric flask. The
solution of a guest was ad Z/ \vb\ yy. a microburete and stirred for
30 seconds. Absorption spécti ¢ measured \

addition to have guest:host

ratios from 0:1 to 18 g

2.4.2 Anion complex le‘hﬂgﬁg ligand 5b with various anions such as
chloride, bromide, io Snitrate; nzoate, acetate, perchlorate,
hexafluorophosphate and dlh /

Typically, a stock soltii of 2 igand Sb in DMSO was prepared
by adding 2 mL of .F"T-" (28107 M) ol igain -L b to a 10 mL volumetric

N

flask. The stock solu quartz cuvette. Absorbtion

spectra of ligand 5b e recorded from 270 nm to 600mu at ambient temperature. A

volumetric ﬂ%‘ ad’a of‘as's .3. The solution of a
guest was added directly to the cuvétte by a micpeburete and stirrgd for 30 seconds.

R N e £ £
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Table 2.3 The concentration of anions that used in anion complexation studies

with ligand 5b and the final ratios of guest:host

anion [anion] M final guest:host ratios
Chloride 0.05 1800:1
Bromide 0.05 1800:1
lodide , 0.05 1800:1
Nitrate . 1800:1
Perchlorate - _ . 1800:1
Hexafluorophosphate ™ | 7 0, - 1800:1
Dihydrogen phosphate .0 — 24:1
Benzoate ; 0. N 6:1
Acetate .ﬂk T 0001 38:1
NG
.m 4 '

2.4.3 Complexati (ﬁéggf : presence of 500 equivalents
of an alkali metal ion (Na€lO in ,_:: 1 it rious anions such as chloride,
bromide, iodide, nitrate, benzl'I ;* J; en phosphate

Typically, a-stoc etal ion in a DMSO solution
of ligand 5b (2x107 My wasprepared-by = ock solution (0.05 M) of
an alkali metal ion and’ and’3b (2 x 10* M) toa 10 mL

volumetric flask. The stock solution of llgand 5b plus an alkali metal ion (2 mL) was
addedto a 1 lus a metal ion were
recorded froﬁmgmmljﬁﬂﬂ sOlution of an anion as
tetrabutylammonium salt in DMS O‘vas ﬁ‘aredﬂh a 5 mL volurfetric flask, which

1ad 0 Binckrade ot » S48 he ot bl sud sl et drcty

to the cavette by a microburete and stirred for 30 seconds. Absorption spectra were

measured after each addition.
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Table 2.4 The concentration of anions that used in anion complexation studies
with ligand Sb in the presence of 500 equivalents of an alkali metal ion and the final

ratios of guest:host

anion [anion] M final guest:host ratios
Chloride 0.05 1800:1
Bromide % b 40,05 1800:1
lodide 3 \w M, 1800:1
Nitrate q§‘ (S - 1800:1
Dihydrogen phosphate % 001 28:1
9:1

. S —
— &S

2.4.4 Complexati b i presence of an anion such
as chloride, bromide; iodidg

‘ \ ; \- 1ydrogen phosphate with
Na" and K* y \\ A

Typically, a stock§ol o‘ﬁ"yg ant )n ds tetrabutylammonium salt in a DMSO

d by adding 1 mL of a stock solution
. 5 |
(2x10™* M) of ligand 5b and a sfock sotution of an anion (as shown in Table 2.5) into

a 10 mL volumetrieflasks'Subsequently, th 1ad the equivalent of anion per

§¥'Z TP —=S—F
(2mL) was added to

C
anion were recorded gr}l ‘27.0 nm to 600 nr:ﬁt ambient temperature. A solution of an
alkali metal i rehloratesalt f ’ mL volumetric flask,
which had a mﬂrﬂm mvﬂm Eje solution”of a guest was added
directly to the cuvette by microburéfe and stirredor 30 seconds. orption spectra
e AR ARGt ST V3 NN ET

ligand Sb ratios as = 7:‘ ligand Sb plus an anion

ption Bpectra of ligand 5b plus an
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Table 2.5 The concentration of anions that used in alkali metal ion

complexation studies with ligand 5Sb in the presence of an anion and the final ratios of

guest:host
anion | [anion] | volume anion | equivalent [guest] (M) guest:host
m! pipeted (mL) | anion:ligand Na* K* Na* K
Cr 0.1 4.00 00 0.05 0.05 1800:1 | 1800:1
Br 0.1 4.00. 2NaNIN Y 0.05 0.05 1800:1 | 1800:1
I 0.1 - 0.05 0.05 1800:1 | 1800:1
NO;y 0.1 4.00 20¢ .05 0.05 1800:1 | 1800:1
BzO" 0.01 7 ' 45.0.05 0.05 1800:1 | 1800:1
H,PO4 | 0.05 4 - 15 | 0.006 240:1 60:1
(=
i 4 # Mo \
2.5 Electrochemical stadi T \
BAETHA
*,1Jﬂ "n‘
X \
2.5.1 Apparatus P
Cyclic voltammetry and §gu: 4 Itammetry were performed using an
T NN
AUTOLAB PGSTAT 1 tat with a three electrode
consisting of a glassy; : of 3 mm diameter, a platinum
wire counter electrod‘ n ecfrode. All scans were carried

out at room temperature l%nd scan rates were varled

= AUHANYNININT .
o RIS AR TR

electrode was then sonicated in 0.005 M H,SO,4 for 5 minutes and then soaked with
dimethylformamide. This cleaning procedure was repeated after each measurement.
The platinum wire counter electrode was cleaned by immerged in 3 M HNOj; for 30
minutes, rinsed with distilled water and wiped to dryness before use. The reference
electrode was cleaned by immerging in 3 M HNO; for 30 minutes and rinsing with

distilled water.
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2.5.3 Preparation of the main solution

Unless otherwise indicated, all experiments were carried out in an electrolyte
solution of 0.1 M tetrabutylammonium hexafluorophosphate (TBAPFg) in
dimethylformamide. The reference electrode contained 0.01 M AgNO; in 0.1 M
TBAPF¢ in dimethylformamide. The background solution contained only 0.1 M
TBAPF¢ (1.9372 g) in dimethylformamide.

rried out in a cell compartment
enclosed with a build-i flon ca 1 erence from gas oxygen. All
solutions were bubbled with_ it < least ‘minutes before each measurement.
Cyclic volta of scan rates from 0.02 to 1.0
V/s. The values of Eg . “from the CV by plotting a
tangent to the leading Bselinefof the ' pee ot -: t for the background current. At a
scan rate of 0.020 V/s 2 " “ ential\Ejp, Was determined as (Ey.+Ep)/2.

Square wave voltammogra re rec orde at 60 Hz and amplitude 0.030 V.

2.5.5 Cation complexatioistidies8Elgand 5b with Na*
A solution of 0.001 #P (0:00393 ¢ 0.005 mmol) and a solution of
NaClO4 (0.06 g, 0.5:% i dimethviformamide was prepared in a S mL
volumetric flask. A : 3 lﬁ inutes befored used. The
solution of NaClO4
redox potentia termined from CV scans
of the compléjsﬁ éjﬁ ﬁcm Wﬁﬁuﬁ ﬁ:e method described
above.
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2.5.6 Anion complexation studies of ligand 5b with various anions such as

s added directly to the cell by a mietosyringe until no change in

chloride, bromide, iodide, nitrate, benzoate, acetate and dihydrogen phosphate
Typically, a solution of 0.001 M of ligand 5b (0.00398 g, 0.005 mmol) and a
solution of 0.5 mmol anion as tetrabutylammonium salt in TBAPFg in
dimethylformamide was prepared in a 5 mL volumetric flask. All solutions were
sonicated for 30 minutes befored used. The solution of anion was added directly to the

cell by a microsyringe until no change in redox potential shifts was observed. Redox
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currents were determined from CV scans of the complex solutions at a scan rate of

0.020 V/s using the method described above.

2.5.7 Complexation studies of ligand 5b in the presence of 2 equivalents of
NaClO4 with various anions such as benzoate, acetate and dihydrogen phosphate
Typically, a solution of 0.002 M NaClOy in a solution of 0.001 M ligand 5b
(0.00398 g, 0.005 mmol) in TBAPFs in dimethylformamide was prepared in a 5 mL
| ion was prepared in TBAPFg in

volumetric flask. A solution. iy
dimethylformamide in a 5 mL volumetr &

microsyringe until no

| solutions were sonicated for 30
ssadded directly to the cell by a
I'shifts was observed. Redox currents

e

were determined fro SO '~. at a scan rate of 0.020 V/s

using the method de

2.5.8 Complex i iganc 2 presence of 2 equivalents of
an anion such as benzoa te‘and dibydrogeny 10sphate with Na*

Typically, a solutio offdn ani on i1 a solution of 0.001 M ligand
5b (0.00398 g, 0.005 mmol) in“¥B: ' - n ylsulfoxide was prepared in a 5 mL
volumetric flask. A solution ef 0: v ( s epared in supporting electrolyte
of TBAPFs in dimethyformamide in a 5 ml volumetrie fask. All solutions were
sonicated for 30 mifrfite N O4 was added directly to

the cell by a microsy#inge until no change in redox petential shifts was observed.
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