CHAPTER 11

EXPERIMENTAL

2.1 Synthesis of Calix|[4

Chemicals

1. Acetone :, Mallinckrodt, USA.
2. Acetonitrile Eaker, USA.

3. 1,4-Diaminobu sigma, USA.

4. 1,3-Diaminopropa , Fluka, Switzerland

5. 1,2-Dibromoethane e, Merck, Germany

6. Dichloromethane (e de, J.T. Baker, USA.

7. Diethylene triag ;;=;;.;.;;;;.;;.i.:i;.=;:[%;‘ England

8. Duneﬂly!sulfate m h “'L‘ ck, Germany

9. D1phen}rlether Analar grade Fluka, Switzerland

[
o

. Ethyl acet u EI Wﬁ Jﬂgﬁr USA.
. Formaldehyg e.- solu ar grade ermany

11

12. H W w !
13. Methano ﬁﬁ ﬂ ‘j m m ;ﬁgﬁ.
14. Methyl iodide Analar grade, Fluka, Switzerland
15. Potassium carbonate Analar grade, Merck, Germany
16. Salicylaldehyde Analar grade, Fluka, Switzerland

17. Sodium borohydride Analar grade, Fluka, Switzerland
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19,
20.
21.

23.

Apparatus
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Sodium hydroxide Analar grade, Merck, Germany
4-tert-butylphenol Analar grade, Fluka, Switzerland
Tetraethylene pentamine Analar grade, Sigma, USA.
Tetrahydrofuran Analar grade, J.T. Baker, USA.
Toluene Analar grade, J.T. Baker, USA.
Triethylene tetramine Analar grade, Sigma, USA.

Buchi 500 Meltm : \ Switze
aries I, Perkin Eln SA

CHNO/S Analyser PE2400 Sciries |
Eyela Magnetic StifregfF

Fourier Transform M z, Bruker, Switzerland
Fourier Transform _ : AHz, Jeol, Japan
Mass Spectrometer (MS), YGFRIO sons, England
Rotary Evaporator, Eye )

R e e Lo e et —

Vacuum-system =
y U7
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Experimental Section

2.1.1 Preparation of p-tert-butylcalix[4]arene (1) [42]

5.00 g (166.25 mmol) of
ehyde solution (207.50 mmol of

To a 500
p-tert-butylphenol , 15
HCHO) and 0.30 g (
phenol) dissolved in a

esponding to 0.05 equiv. of
»0. The contents of the flask were
heated in an oil bath e_solid, maintaining the
temperature of the ;’mﬁ od, the reaction mixture
which was clear at t Iﬁbe rinni cous aﬁ turned orange at first and
then changed to a thick yeliuw mass. At this point, the flask was removed from

o et v BARIRANEH G WA e e

broken into small pieces. The precursor (Whlg'l can also be Eade directly in a
twn-newqm ﬂﬂjswtm%q@ l‘q y rqlﬁ%,] ether in 1-L
two-necked flask equipped with a dean an stark, condenser, and mechanical
stirrer under nitrogen atmosphere. The contents of the flask were heated with
heating mantle. During the first phase of the reaction, as the yellow precursor
went into solution, the condenser was left off to remove some water. The

condenser was put in place and the contents of the flask were refluxed for
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1.5 h. During this phase of the reaction the initial precipitate disappeared to
give a clear solution. The reaction mixture was then cooled to room
temperature, treated with 250 mL of ethyl acetate, stirred for 20 min. and
allowed to stand for 30 min, Filtration yields material which was washed twice
with 25 mL of ethyl acetate and once with 50 mL of acetic acid to yield 20.30 g
of crude product. Recrystallization from toluene gave 16.50 g (60%) of product

8.70%.

U

AULINENINYINT
AN TUAMINYAE
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2.1.2 Preparation of 2[(1-formyl-2-phenyl)oxy]ethylbromide (2a)
[43]

9

@:: K7CO3, CH3;CN

+ reflux

Into a 1-L Z heak€ddgiid , 15K was added acetonitrile (250
mL), salicylaldehyd ' - '
167.40 mmol) and

reaction mixture was #ef]

\ sium carbonate (23.00 g,
g, 110.0 mmol) . After the
ssphere for 4 hours, it was
cooled to room tempe l * filtrate was concentrated on a
rotary evaporator to yield'a sidue (36.55 g). The residue was

chromatographed on a silica‘cd! dth dichloromethane as eluent.

The 2-[(1-formyl-2: "L": enyhioxdethyibiomide t2ajtaction was collected with

l
the unreacted salicy! ollected fractions were

evaporated to yield the ‘pmduct upon addmnn of hexane. The precipitate was

filtered and “ﬁlﬂm% Wﬁ Wcﬂg]m 'H-NMR (CDCl3)

spectrum is shoWn in Figure A.2 and H—NMR spectral angl)vsls is shown in

AR ANNIURIINEAL

The second product eluted was pure 2,2'-(1,1'-dioxyethane)
bisbenzaldehyde (2b) which solidified upon evaporation (0.58 g). 'H-NMR
(CDCls) spectrum is shown in Figure A.3 and '"H-NMR spectral analysis is
shown in Table 3.3.
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2.1.3 Preparation of 25,2'?—.5;‘5[2-[(1-furmyl-z-pheny])ox}r]ethyl]—p-
tert-butylcalix[4]arene (3) [43]

(1)

Into a 1-L 2
[4]arene (1) (11.70 g,

added p-tert-butyl-calix
arbonate (20.00 g, 145.60
mmol) and acetonitrile on of 2-[(1-formyl-2-phenyl)oxy]
ethylbromide (2a) (9.53 g, 4 _ stonotrile (150 mL) was then
slowly dropped ;_—:__ " ——*d e was refluxed under
nitrogen for 63 h. A : potassium carbonate was
filtered off and washed thh a large amuunt of acetone and dichloromethane

and premp:tatﬂliq %m%ﬂ:@ ﬂiure 25,27-bis[2-[(1-
Hoxyle

formyl-2-pheny p-rerf-}autylcahx[xi]arene (3). Yield 11.80 ¢

e A AN TR B oo
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2.1.4 Preparation of 25,27-[2,2'-[1,1'-(1,3-propylenediimino)-2,2'-
diphenoxy]diethyl]-p-tert-butylcalix[4]arene (4a) [43]

J-p-tert-butylcalix[4]arene
i) were put in a 500 mL
0 lete dissolution of (3),

methanol (50 mL) was added

dropwise into the sqlition The reaction mixture 5-‘ fluxed under nitrogen

2-necked round botto
1,3-diaminopropane (0.28 m -"5" 1

L%
atmosphere for 9 h to-affo 1¢ precipitate was filtered
!

and washed with metha; oi Yield: 243 g (EE%) -NMR (CDCl;) spectrum

o F‘gﬁﬁﬁl@*ﬂﬁm B s
’SIW'I&Nﬂ‘iEIJZJWI’mEI’IﬁEI
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2.1.5 Preparation of 25,27-[2,2'-[1,1 '-(1,4-butylenediimino)-2,2'-
diphenoxy]diethyl]-p-tert-butylcalix[4]arene (4b) [43]

Into a 500 n k was added 25,27-bis[2-
[(1-formyl-2-phenyl)oxy]gf %[ 4Jarene(3) (3.00g, 3.18 mmol)
and acetonitrile (250 mL). /2 ,_14"' ssolutio u 3), 1,4-diaminobutane (0.34
mL, 3.40 mmol) in methanol #r- w dded dropwise into the solution.
sGsphere for 9 h to afford

Washed with methanol.

The reaction mixture
; iz .

a white precipitate, “Hie p
‘!I ;

Yield' 2.68 g (88%). “FI-NMR (CD

'””m”a‘yﬁﬁﬁf?%"ﬁﬁmwmm
AMIAIN TN INYAE

3) spectrum is'shown in Figure A.6 and
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2.1.6 Preparation of 25,27-[2,2'-[(1,1'-(1,5-(3-aza)pentylene)diimino)
-2,2'-diphenoxy]diethyl]-p-tert-butylcalix[4]arene (4c)

flask was added 25,27-bis[2-
4Jarene (3) (3.00 g , 3.10
ution of (3), diethylene triamine

Into a 500
[(1-formyl-2-phenyl)o
mmol) and acetonitrile (2

(0.36 g, 3.90 mmol) in methanal (50 -,w 5 dded dropwise into the solution.

The reaction mixtur 5&*?"““’*3““* 2C1t & ‘Pherc for 9 h to afford

a white precipitate. ' e 1 e( washed with methanol.
Yield: 3.01 g (97 %). ! D.- 251-252“(3 (decnmp) 'H-NMR (CDCl5) spectrum

is shown in Flﬁ% m ﬂ%@cﬂ %ﬂsﬂ%hown in Table 3.7.

Mass spectrum (FAB") is shown i in Figure A. 21 1012.3 (100 %) Anal. Calcd

o RN ITFUSRYIN N LS 700 %

, 8.09%l; N , 4.19%.
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2.1.7 Preparation of 25,27-[2,2'-[(1,1'-(1,9-(3,6-diaza)octylene)
diimino)-2,2'-diphenoxy]diethyl]-p-tert-butylcalix[4]arene (4d)

a8k was added 25,27-bis[2-
4farene (3) (3.00 g, 3.18
ssolution of (3), triethylene

[(1-formyl-2-phenyl)o

mmol) and acetonitrile

tetramine (0.51 g, 3.50 mmet} 0.mL) was added dropwise into
the solution. The reé; Q ﬁ_-_ itrogen atmosphere for
9 h to afford a yellow prrecipital tate filtered and washed with
acetonitrile. Yield: ng‘.gn{m%). Mp. 248 °C (decomp.). 'H-NMR (CDCl;)

spectrum is shﬂn‘ﬂ m WHWHﬂ}'ﬁ l%shuwn in Table 3.8.

Anal. Caled fﬂ%HN05N4.CH39H ; C,7621% ; H, 8.34% ; N, 5.15%.

Fomt Q TRG I AR INY N Y
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2.1.8 Prepation of 25,27-[2,2'-[(1,1 '-(1,11-(3,6,9—triaza)undecyiene)
diiminu)—Z,Z‘-diphennxy]diethyl]-p—terr-butyicaIix[d]areue (4e)

Into a 500 ed FToun tlask was added 25, 27-bis[2-
[(1-formyl-2-phenyl)ox ey t-Butylca 1x[4]arene(3) (3.00g, 3.18 mmol)

and acetonitrile (250 mL). dissolution of (3), tetraethylene

pentamine (0.66 g, 3.50 my Ouinl) was added dropwise into
the solution. The ,-;:; —m..l itrogen atmosphere for

9 h to afford yellow p € w% filtered and washed with
acetonitrile. Yield 0.95 &L (28%). Mp 253°C. (decomp.). 'H-NMR (CDCls)

spectrum is shﬂ%ﬂ@e‘ﬂw "H-RVR [spécirhf nalysis is shown in

Table 3.9. AnalCalcd for C70H9596N5 CH_-,CIH C, 75. Iﬁ?/ H, 879%; N,

—— W'ﬂwwwmm a
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2.1.9 Preparation of 25,27-[2,2'-[(1,7-(2,6-diammonium)heptylene)
-2,2'-diphenoxy]diethyl]-p-tert-butylcalix[4]arene.dichloride (5a) [43]

25,27-[2,24
tert-butylcalix[4]areng® (
borohydride (1.17 g,

atmosphere for two ho

2'-diphenoxy]diethyl]-p-

WY
i

tefrahydrofuran under nitrogen

was stirred with sodium

1i0n of the reaction, the unreacted

sodium borohydride was_gu After evaporating to dryness,

\ ‘

was dried over sodsm i dryness. The solid was
acidified with a hydrc hlunc solution in methannl 0.74%v/v) until the pH of

o m mm‘ﬁ )11
e SR A i paey st in T

3.10.

the solid residue V dwith dichisroniethane. The organic layer

TaTTAEIHN
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2.1.10 Preparation of 25,27-[2,2'-[(1,8-(2,7-diammonium)octylene)
-2,2'-diphenoxy]diethyl]-p-tert-butylcalix[4]arene.dichloride (5b) [43]

25,27-[2,2'-[K1"- - DUl :
butylcalix[4]arene (4c & 200/, mmo as stirred with sodium
borohydride (1.56 g, 40. 8
atmosphere for two hours, After i a.0f the reaction, the unreacted

‘~diphenoxy]diethyl]-p-rert-

tetrahydrofuran under nitrogen

sodium borohydride Vﬂ as quohoiicd wiih water, AL ‘ vaporating to dryness,

the solid residue was the thane. The organic layer

was dried over sndlum su]fate and evaporated to dryness. The solid was

acidified with ﬂ.wﬁ; WHW%W%VN) until the pH of

the solution refiéhed 1. Upon e}apuratmn of methanol, ﬂw product (5b)

e YRS SR OB IR

is shown i Figure A.11 and "H-NMR analysis is shown in Table 3.11.
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2.1.11 Preparation of 25,27-[2,2'-[(1,9-(2,5,8-triammonium)nonyl
ene)-2,2'-diphenoxy]diethyl]-p-tert-butylcalix[4]arene trichloride (5c)

25,27-[2,2 diimino)-2,2'-diphenoxy]
diethyl]-p-tert-butylc
sodium borohydride (

nitrogen atmosphere for

4 mmol) was stirred with
ied tetrahydrofuran under
completion of the reaction, the
unreacted sodium borohyqd idey ith water. After evaporating to
dryness, the solid {fesiducwas then extracies —\' dichloromethane. The
organic layer was dried d evaporated to dryness. The
solid was acidified wit ',an hydrochloric iglution in methanol (0.74%v/v) until
the pH of the ﬁ i frdahﬂ | ‘ tio ethanol, the product
(5¢) precipitateth;yw' ite solidﬂfzziﬂmﬁgp. 240 °C (decomp.)

/s

¢ r=S
'H-NM m} W ‘ if) ! ! R analysis is
shown inqTable 3@. AB’ ﬂ?pm ﬁm @;ﬁf A.22. Anal.

Caled for CgHgsOgN3Cl3.3H,0; C, 67.26% ; H, 8.04% ; N, 3.57%. Found :
C,67.03%;:H, 7.54% ;N , 3.57%.
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2.1.12 Preparation of 25,27-[2,2'-[(1,12-(2,5,8,11-tetraammonium)
dodecylene)-2,2'-diphenoxy]diethyl]-p-tert-butylcalix[4]arene.tetrachloride
(5d)

25,27-[2,2"-[ (), D-(3:6-didza)octylene)diimino)-2,2'"-diphenoxy]
diethyl]-p-tert-butylcali ene (4¢) 0450 \ 0.
sodium borohydride (0.3 0 - in" dried tetrahydrofuran under
nitrogen atmosphere for ompletion of the reaction, the

7 mmol) was stirred with

unreacted sodium 'é;_ S GUEHCHEU With WY ;i r. After evaporating to
dryness, the solid
ﬂrgamc layer was dried over 5ud1um sulfatf: and evaporated to dryness. The

ol v s SN PNAIY Il 00

the pH reached 4 Upcm evapnratlc:p of matharm] the pmducthﬁd) precipitated

=+ g AN SRITA 7210 e oo

spectrum gs s nwn igure A.13 and '"H-NMR analysis is shown in Table
3.13.

dichloromethane. The
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2.1.13  Preparation of 25,27-[2,2'-[(1,1 5-(2,5,8,11,14-pentaammo
nium)pentadecylene}-z,2‘-diphenux}r]diethyl]-p—:err-hutylcalix{d]arene.pen
tachloride (5e)

_ decylene)diimino)-2,2'-
diphenoxy]diethyl]-p-tesf-b alix[4laten (4¢ (1.00 g, 0.08 mmol) was
stirred with sodium borohyd f—{- 3" imol) in dried tetrahydrofuran
under nitrogen atmosphere for fwve i : e completion of the reaction,
the unreacted sodi hﬁvm s ater After evaporating
, \ah dichloromethane. The
organic layer was dned‘,over sodium su te and evaporated to dryness. The

solid was amdﬂdu H%ﬂdﬂ%n‘qﬂﬂ ’}ﬂ@ﬂ (0.74%v/v) until

the pH reached W Upon evaporatm‘p of mcﬂlanul, the prcduc“ﬁe} precipitated
1
-N
4 RO TG € QU 95 9 B ) s
(CDCl;) spectrum is shown in Figure A.14 and 'H-NMR analysis is shown in
Table 3.14. Anal. Calcd for Ca0H10406N5Cl5.2H,0.3CH;0H : C ,61.79% ; H,
8.53% N, 4.94%. Found : C, 61.91%: H , 8.52% ; N, 4.60%.

to dryness, the solid
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2.1.14 Preparation of 25,27-[2,2'-[(1,7-(2,6-diaza)heptylene)-2,2'-
diphenoxy]diethyl]-p-tert-butylcalix[4]arene (6a) [43]

6-tlizmimonium)heptylene)-2,2'-diphenoxy]
diethyl]-p-tert-butylcali o \%\ ) (4.00 g, 3.78 mmol) was
neutralized with sodium mmol) in methanol (150 mL).
A white precipitate was obsel . of the reactants. The solvent
was evaporated _-— ----- ider_seduced_prcssify and the residue was
extracted with dic -:;:“ ._ : 'Jh er sodium sulfate, (6a)
precipitated from the :ycﬂnmmethane solution by adding methanol. Yield :

301 g (sn%ﬂﬁmwﬁwﬂqaﬂﬁn Figure A.15 and

"H-NMR analy inTab}e 3.15,

RINNIUUNIN Y
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2.1.15 Preparation of 25,27-[2,2'-[(1,8-(2,7-diaza)octylene)-2,2'-
diphenoxy]diethyl]-p-tert-butylcalix[4]arene (6b) [43]

25,27-[2,2[(1 & Q7 Riarnies etie)-2,2
p-tert-butylcalix[4]arene. dichforide , ) \ 00 mmol) was neutralized
with sodium hydroxide (046 :«- : methanol (50 mL). A white
precipitate was observed upon %% rp%‘ i f _the reactants. The solvent was

'-diphenoxy]diethyl]-

evaporated to ;.f_ esidue was extracted
with dichloromethane/Af e (6b) precipitated from
the dichloromethane mlutiﬂn by adding methano “J Yield: 0.98 g, (49%).

rom B LI ﬁ%ﬁgﬂ)ﬂ"iﬁ"ﬁ’ o s
ARIAINTAUNR N
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2.1.16 Preparation of 25,27-[2,2'-[(1,9-(2,5,8-triaza)nonylene)-
2,2'-diphenoxy]diethyl]-p-tert-butylcalix[4]arene (6c)

_ \ A ionylene)-2,2'-diphenoxy]
diethyl]-p-tert-butylcali - trichlatide ) 3.00 g, 2.66 mmol) was
neutralized with sodium hydré g;-r_;& 0.3; .00 mmol) in methanol (120 mL).

9T Lo o
A white precipitate was obsgived uj of the reactants. The solvent

was evaporated 'ym = "'““‘"""“: o ~and the residue was
extracted with dlchy j %r sodium sulfate, (6c)
precipitated from the d&chlummethane olution by adding methanol. Yield :

240 g, (EQ%M %WW@;W MR EDCL) is shown in

Figure A.17 did '"H-NMR anaI;;sas is shnvm in Table 3. I? Mass spectrum

(F‘**BW’W@M*F}WW%% P Ao

C,7798% ;H, 843% ; N, 4.14%. Found : C, 77.78 % ; H , 8.08% ; N ,
4.56%.
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2.1.17 Preparation of 24,26-dimethyl-25,27-[2,2'-[(1,7-(2,6-dimet
hylammonium)heptylene)-2,2'-diphenoxy]diethyl]-p-tert-butylcalix[4]arene.
di(hydrogensulfate) (7a) [44]

25,27-[2,2'-[
butylcalix[4]arene (6a)
in a 500 mL 2-necked Tound=“botton sk.” After completed dissolution
: | ethyl iodide (3.0 mL, 34.5

-2, 2%diphenoxy]diethyl]-p-tert-
1 setonitrile (250 mL) were put

potassium carbonate (5.50. g% 000 f_nf_: d

mmol) were added &'___—:T':TZT'”"——""“{; ire was refluxed under
nitrogen atmosphere i 2 or .‘I e was filtered and the

filtrate was evaporatec t.g dryness. The ﬂltrate residue was put in a new round

o sk o G AR ) e 7

0 mmol) was added mt3 the soluhnn The raacnon mixture was

reﬂuxequ@ W Ngw }Efqea:ﬁe of (7a) was
filtered. Yield: 2.10 g, (82% CDCI;) spectrum 1s shown in Figure

A.18 and "H-NMR analysis is shown in Table 3.18.



2.1.18 Preparation of 24,26-dimethyl-25,27-[2,2'-[(1,9-(2,5,8-trime
thylammonium)nonylene)-2,2'-diphenoxy]diethyl]-p-tert-butylcalix[4]arene.
tri(hydrogensulfate) (7b)

25,27-[2,2'-[#1,902)5,8 1 | ylene )<2,2'-diphenoxy]diethyl]-p-
: ' methyl iodide (3.0 mL, 34.5
mmol), potassium carbondte { ol) and acetonitrile (250 mL)

were put in a 500 mL 2-neel lask and the reaction mixture

was refluxed under'fi¥rogen atmosphces for 2t I ;- is reaction was filtered
and the filtrate was E 0 ?
round bottom flask an ‘ﬂISSGI‘-ﬁEd with acetommle 250 mL). Dimethylsulfate

070l 5GP QA 4] 5 W95 A ocion e v

refluxed under ritrogen atmosphcrs for 5 hours A white precgtate of (7b) was

filtered. .wmn 1 W W’]@}ﬂﬁﬂ a{HMR (CDCls)

spectrum 4s "H-NMR analysis is shown in Table

residue was put in a new

3.19. Mass spectrum (FAB") is shown in Figure A.24.



45

2.2 Complexation Study

Chemicals

1. 25,27-[2,2"-[(1,9-(2,5,8-triammonium)nonylene)-2,2'-diphenoxy]diethyl]-
p-tert-butylcalix[4]arene.trichloride (5¢)
2. 24,26-dimethyl-25,27-[2,2" (1, 7:(2 6 detramethylammonium)heptylene)-

2,2"-diphenoxy]dieths Jp-teHutie? ix[4]arene.di(hydrogensulfate)
(7a) |

3. 24,26-dimethyl-25 ylammonium)nonylene)
2,2'-diphenoxy tlarene.tri(hydrogensulfate)
(7b)

4. Dichloromethane (/AMa
5. Methanol (Anal pTade
5. Sodium carbonate a

| Fluka, Switzerland)
6. Sodium nitrate (Anal T g {_ L

Apparatus

L saee RSO IBYNINYNT

2. Fourier Tran&form NMR Spectrometer ACE 200 MHz, Bruker, Switzerland

3 Foufgy Yty FIR el 500 Wifd Tl bt

4. Eyela 'Magnenc Stirrer RC-2, Eyela, Japan
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Procedure
2.2.1 Complexation study between sodium nitrate and ligand (5¢)

Ligand (5¢) (0.0250 g, 0.0223 mmol) was dissolved in
dichloromethane (5 mL). After complete dissolution of (5¢c), various sodium
nitrate amounts were added i the ioy, to have anion : ligand ratios from
0.0:1.0 to 4.0 : 1.0%(Table 2.2 ,
36 hours and filtered™Phefilirate ed to dryness and the solid

[ '\.

was dissolved in deutegaté] 7 } oform NMR spectral study. "H-NMR
A

a \

eaction mixture was stirred for

spectra are shown in La®

Nz

Table 2.2.1 d (5¢) in dichloromethane

Mole ratio Dichloromethane
(A:L) : (mL)
0.0:1.0 1l ( 0.0250 5.00
05:1.0 I‘J 0008 . » 0.0250 5.00
10: ﬁ‘u ’J%ﬁ"ﬂ Wb T3 s00
15:1.9 0.0019 0.0250 o 35.00
QNN TR 2N & oo
A5:1.0 0.0030 0.0250 5.00
3.0:1.0 0.0038 0.0250 5.00
3.5+ 1.0 0.0057 0.0250 5.00
40:1.0 0.0076 0.0250 5.00
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2.2.2 Complexation study between sodium carbonate and ligand (5¢)

Ligand (5¢) (0.0250 g 0.0223 mmol) was dissolved in
dichloromethane (10 mL). After complete dissolution of (5¢), various sodium
carbonate amounts were added in the solution, to have anion ligand ratios
from 0.0: 10 to 4.0: 1.0 (Table 2.2.2). The reaction mixture was stirred

Table 222 Ratios of gfdidtudhibon 5c) in dichloromethane
Y ¢/ |

Mole ratio ig . ¢) | Dichloromethane
(A'L) ) ld, (8 (mL)
0.0: 1.0 Z 10.00
0.5:10 | ' . 10.00
1.0: 1.0 Iﬂ . 02501} 10.00
1.5: 1.0 00036 |os 00250 10.00
20: ”ﬂ ﬂ'@ﬁﬂlﬁﬂaw&] T 1000
0.0060 ¢ 0,0250 2/10.00
) 8TV 1 Vol £ ) o
3.5% 1.0 0.0084 0.0250 10.00
40:1.0 0.0096 0.0250 10.00
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2.2.3 Competitive complexation study between sodium carbonate
and sodium nitrate with ligand (5¢c)

2.23.1 Ligand (5c) (0.1500 g, 0.1330 mmol) was dissolved in
dichloromethane (10 mL). After complete dissolution of (5¢), sodium nitrate
0.1130 g, 0.1330 mmol (A : L = l'l)v was added in the solution. The reaction
mixture was stirred for 36 ho \ ged. The filtrate was evaporated to
dryness and the solid as. dis “ \ .- -r‘ ted chloroform for '"H-NMR
spectral study. 'H-NMR"SpEc is oy u.ug_ igure A.47. The filtrate was

\ '-- 0 mL dichloromethane and
reacted with sodium / / \'\ Lmmol) upon stirring for 36
hours. The unreacteddsodi carbonate Itered. The filtrate was

ﬂ'ﬂpﬂl’ﬂtﬁd tﬂdlyn 5 anas " : II'w 0
for 'H-NMR spectral Stugdy

evaporated to dryness g

&d in deuterated chloroform

‘\‘ shown in Figure A .48.

2.2.3.2 ng
dichloromethane (10 mi) “After o issok
carbonate (0.0141 i=0-4330-mmol)-and sodimmmi fatc (0.1130 g, 0.1330
mmol) were added ir@u: ol : ﬂ 1. The reaction mixture
was stirred for 36 hours and filtered . The filtrate was evaporated to dryness

nad s 5°“‘ﬁ%90%%&¥%@%ﬂ%ﬂ far 'H-NMR spectral

study. H—NMlﬂpecnum is showp in Figure 49.
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g, 0.1330 mmol) was dissolved in

ion of (5¢), sodium
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2.2.4 Complexation study between sodium nitrate and ligand (7a)

Ligand (7a) (0.0500 g, 0.0035 mmol) was dissolved in methanol
(10 mL). After completed dissolution of (7a), sodium nitrate was added in the
solution, to have anion : ligand mole ratios 0.0, 1.0 and 4.0 (Table 2.2.4). The
reaction mixture was stirred for 36 hours and filtered. The filtrate was

evaporated to dryness and the solid! ¥ / olved in deuterated chloroform
e H-NM are shown in Figures A.50-
&- gures

A.52. ——
Table 2.2.4 RatigefT 56t nit \- d|(7a) in methanol
i NG \\

Mole ratio Methanol
(A:L) (mL)
0.0:1.0 10.00
1.0: 1.0 £ 10.00
4.0:1.0 0~ | 10.00

U

m.s@fuléaﬁnm NS AN St igand 7
ARAAIRT WNNAD WIS metrano

(10 mL).qAﬂer completed dissolution of (7a), sodium carbonate was added in

the solution, to have anion : ligand mole ratios 1.0 and 4.0 (Table 2.2.5). The
reaction mixture was stirred for 36 hours and filtered. The filtrate was
evaporated to dryness and the solid was dissolved in deuterated chloroform
for '"H-NMR spectral study. 'H-NMR spectrum are shown in Figures A.53-
A.54.
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Table 2.2.5 Ratios of sodium carbonate to ligand (7a) in methanol
(A = anion, CO;%)
Mole ratio Sodium carbonate | Ligand (7a) Methanol

(A:L) (8) (8) (mL)

1.0: 1.0 0.0037 0.0500 10.00
4.0:1.0 10.00

~ \ nitrate and ligand (7b)
Ligand (7b mol) was dissolved in

dichloromethane (10 m

was added in the soldtio
(Table 2.2.6). The reacfionf!

filtrate was evaporated to drj Hes -
]

chloroform for

Figures A.55-A.57) =

V.,

§
ﬂﬂEl’WlWl‘ﬁWEl’]ﬂ‘i
Q'mMﬂ‘iﬂJ AAAINYIAY

)

fed \ ition of (7b), sodium nitrate
dumole ratios 0.0, 1.0 and 4.0
irred for 36 hours and filtered. The
olid was dissolved in deuterated
IRgspectrum are shown in
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Table 2.2.6 Ratios of sodium nitrate to ligand (7b) in dichloromethane
(A = anion, NO53)
Mole ratio Sodium nitrate Ligand (7b) | Dichloromethane
(A:L) (2) (2) (mL)
0.0:1.0 0.0000 0.0500 10.00
1.0:1.0 0.00 " 4 0.0500 10.00
\\ 72
40:1.0 Ig‘S 0 10.00

dichloromethane (10

carbonate was added 1

filtered. The filtrate
deuterated :r’-’,;— SUREE S

shown in Figures A.SEA. 9. -

\\§ L garbonate and ligand (7b)

mmol) was dissolved in

dissolution of (7b), sodium

> d@pion : ligand mole ratios 0.0,

0

¢ was stirred for 36 hours and
he solid was dissolved in
X JH-NMR spectrum are

mesaz HARGNTNEAD Teoonenme

anion, CD; ¥

’QW’]Mﬂ‘iﬂJ UAIINYIAY

Mol@ ratio Sodium carbonate | Ligand (7b) | Dichloromethane
(A:L) (g) (2) (mL)
1.0: 1.0 0.0040 0.0500 10.00
4.0:1.0 0.0159 0.0500 10.00
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