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APPENDIX-I
Al.1Materials and Methods

All the reagents and solvents were received from the commercial source and used without
further purification. The tetrabutylammonium salts used for anion screening experiments
were purchased from Sigma- Aldrich®. The reactants, metal salts and solvents were
purchased from Sigma- Aldrich®, Merck and HiMedia laboratory products. Milli-Q ultra-
pure water with a resistivity of above 18.25 MQ cm was used throughout all the
experiments. Laboratory prepared fluoride contaminated water samples are made by

dissolving known amounts of NaF in tape water.

Infrared spectra were recorded with a Perkin Elmer Frontier MIRFIR spectrometer. 'H
NMR spectra (400 MHz) and '3C NMR spectra (101 MHz) were recorded on a JEOL ECS-
400 NMR spectrophotometer in CDCl3 at room temperature and the chemical shifts are
reported in parts per million (ppm) downfield of Me4Si (TMS) as internal standard. UV—
Vis experiments were performed with Shimadzu UV-2600i spectrophotometer. The
fluorescence measurements were performed in Hitachi F-2700 fluorescent spectrometer
whereas Time Dependent photoluminescent (TRPL) analyses were studied using FLS1000,
Edinburgh fluorescent spectrometer. The UV—Visible and fluorescence spectra were
recorded using standard 3.5 mL quartz cuvette with 10 mm path length. The UV-Vis and
fluorescence titrations were carried out with the respective probe molecules solution (either
in DMSO or water) by adding known quantities of concentrated solution of the
organic/inorganic anion salts in DMSO/water solution. Electron Spin Resonance (ESR)
Spectra were recorded in JEOL, JES-FA200 spectrometer. The X-band (9.44 Hz) ESR
spectra were recorded in frozen aqueous DMSO solution. Cyclic voltametric studies were
also performed using Auto-lab potentiostate in a standard three electrode system (working
electrode: glassy carbon, reference electrode: Ag/AgCl and auxiliary electrode: Pt wire)

and tetrabutylammonium perchlorate solution was used as supporting electrolyte.

Kohn-Sham density functional theory (DFT), Time dependent DFT (TDDFT) and natural
bond orbital (NBO) calculations as available on Gaussian 09 software is used to study the
structural and electronic properties of the complexes. Unrestricted ®B97XD functional and
6-311+g (d,p) basis set is employed for calculation [1-3]. The Conductor-like Polarizable
Continuum Model (CPCM) model is used as available in Gaussian 09 to account the DMSO

environment around the species during calculation [4].

A-1



FAPPENDIX

Binding constant determination:

The equilibrium constant of the interaction of the probe molecules with F~ ion is evaluated

from the UV—Vis titration data by using Benesi-Hildebrand plot [5].

1 1 1

AA  SKbAe[L]  S¢bde

Where, AA: measured absorbance of the substrate in absence and presence of anion, St
total host concentration (M), [L]: the anion concentration (M), K: Binding constant (M),

Ag: Molar absorptivity of the host—guest solution and b: Path length.
Limit of Detection Calculation (LOD):

The LODs were calculated from the respective calibration curve obtained from UV-Visible,

fluorescence and differential pulse voltammetry techniques by following the equation:

LOD = 3.30
S
where o represents the standard error of the intercept of the linearly fitted straight line and

S is the slope over a fixed linear range [5].
Calculation of g-value

The magnetic properties of the complex were determined by taking the parameters obtained

from EPR data by following the formula

hv

g:—
upB

Where, h is Planck's constant, v is the frequency of the EPR measurement, uj is the Bohr
magneton (9.274009994x1024J-TY) and B is the magnetic field strength at which

resonance occurs [6].
Calculation of fluorescence quantum yield:

The quantum yield was calculated by considering Rhodamine B as reference by using the
formulae shown below [7]:
nazc ARhodamine B Fx

q)fx = 2 F X (l)f,RhodamineB
"Rhodamine B X Rhodamine
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where, g, is the Quantum yield; 7, is the refractive indices of sample; ngp is the

refractive indices of Rhodamine blue; A, is the absorbance of sample; Agg is the
absorbance of Rhodamine blue; F, is the integrated area of sample; Fyrnodaminesz =

integrated area of Rhodamine B; & ;hodamine p 18 the Quantum yield of Rhodamine blue;

& frrodamine B 18 taken as 0.94 in water and Ngpogamine p 18 taken as 1.33 in water.
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A2. Spectroscopic and Crystallographic data
A2.1. Spectroscopic Data
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Figure A2.1: *H NMR spectrum of R in CDClIs solution.
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Figure A2.4: '*C NMR spectrum of P in CDCls solution.
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Figure A2.5: LCMS data of R.
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8 N MO EN oY T RO AR I MN NNV RAV VOISO VDY T
9 ¥ B830CRI B8 AnNE8838988388825388382RIkS
S 8 B9808RRNOSBRe SR8 RigR Rl aYRseLehyas
N - S9EehhRRRAMRRVOYOOINMMMOIMOOOOARQOCRRRRVVYOV Y 7
o D GG BRRNRNRNRNRNRNRNRNNRNNR AR R RN R~ G666 66 6666 n L 8.0x10’
| | NN NNy B
F7.5x10’
F7.0x107
HoN F6.5x10’
)J\ 6.0x10’
7
F5.5x10
N N
H H .
F5.0x10
F4.5x10’
F4.0x10’
F3.5x10’
F3.0x10’
F2.5x10’
F2.0x10’
F1.5x107
F1.0x10’
F5.0x10°
J L A Loo
i P
g ! § "Syrdax 2 | s.0xacf
2 3 N SR4523 N
T T T T T T T T T T T T T T T T T T T T T T T T T T
12,5 12,0 11.5 11.0 105 100 95 9.0 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 1.0 05 0.0
f1 (ppm)

Figure A2.7: 'H NMR spectrum of B1 (DMSO-ds, 298K)

A-8



FAPPEANDIX

168.6331
143.8057
116.3575
116.1842

133,
132
129,
128,
128,
127.
123,

A
s
\
<

H,N

>:m

Iz
Iz

&

1400000

1300000

1200000

1100000

1000000

900000

800000

700000

600000

500000

400000

300000

200000

100000

~-100000

T
110 90

1 (ppm)

Figure A2.8: °C NMR spectrum of B1 (DMSO-ds, 298K)
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Figure A2.10: >°C NMR spectrum of B2 (DMSO-ds, 298K)
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Figure A2.1111: LCMS data of B2.
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Figure A2.12: "H NMR spectrum of S1 in CDCls at 298K.
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Figure A2.14: "H NMR spectrum of S2 in CDCls at 298K.
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A2.2. Crystallographic Data

Compound Name R P B1
Chemical formula Ci3HioN2S Ci4Hi1oN20OS | CioH14N202S
M; 226.29 254.26 201.31
Crystal system Triclinic Monoclinic Triclinic
Space group P1 P21/n P1
Temperature (K) 296 296 296
a (A) 4.0079(6) 5.9173(14) 9.8482(17)
b(A) 10.9381(15) 16.910(4) 10.4134(17)
c(A) 12.4755(18) 11.956(3) 13.956(2)
a(°) 97.354(4) 90 69.183(4)
B () 95.305(4) 102.238(6) 72.487(4)
v (©) 92.045(4) 90 81.275(4)
V(A3) 539.46(13) 1169.1(5) 1274.2(4)
7 4 4 16
Crystal density 2.786 0.427 4.197
Radiation type Mo Ka Mo Ka Mo Ka
u (mm ) 0.539 0.204 8.006
Diffractometer Bruker APEX- | Bruker APEX- | Bruker APEX-
I CCD I CCD I CCD
diffractometer | diffractometer | diffractometer
Absorption Multi-scan Multi-scan Multi-scan
correction Bruker AXS Bruker AXS Bruker AXS
SADABS SADABS SADABS
program program program
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Table A2.1: Crystallographic parameters of the crystal structures of probe molecule R, P

and B1.

No. of measured 14498 16108 46120
reflections
No. of independent 3087 3601 6209
reflections
No. of observed [/ > 2362 2411 4887
20(0)] reflections
Rint 0.0684 0.09 0.0655
(sin 0/A)max (A7) 0.1605 0.1732 0.149
R[F? > 20(F?)] 0.0463 0.0537 0.0493
WR(F?) 0.116 0.129 0.1628
S 0.796 0.876 1.061
H-atom treatment H atoms H atoms H atoms
treated by a treated by a treated by a
mixture of mixture of mixture of
independent independent independent
and and and
constrained constrained constrained
refinemen refinement refinement
Apmax (€ A7) 0.360 0.544 0.833
Apmin (e A7) -0413 -0.625 —0.753
CCDC Number 2294780 2294781 -
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Compound Name

Form 1_S1

Form 2_S1

S2

Chemical formula

C2oHi1sN4O2S,

C2oH1sN4O2S,

C2oH17N30,S3

M; 434.52 434.52 451.57
Crystal system Triclinic Triclinic Triclinic
space group P1 P1 P1
Temperature (K) 296 296 296
a(A) 7.187 (3) 9.354 (3) 8.006 (7)
b(A) 12.122 (5) 13.492 (4) 10.260 (9)
c(A) 12.481 (5) 17.372 (5) 13.445 (11)
a(°) 77.861 (13) 81.088 (9) 90.317 (9)
B(°) 86.967 (14) 77.129 (9) 106.383 (8)
v (©) 77.720 (13) 82.111 (9) 99.195 (9)
V(A% 1038.7 (7) 2099.5 (10) 1044.4
Z 2 4 2
Crystal density 1.389 1.375 1.436
Radiation type Mo Ka Mo Ka Mo Ka
p(mm) 0.28 0.38
Diffractometer Bruker APEX- | Bruker APEX- | Bruker APEX-
I CCD I CCD I CCD
diffractometer | diffractometer | diffractometer
Absorption Multi-scan Multi-scan Multi-scan
correction Bruker AXS Bruker AXS Bruker AXS
SADABS SADABS SADABS
program program program
No. of measured 30540 83494 30615

reflections
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Table A2. 2: Crystallographic parameters of the crystal structures of probe molecule S1

and S2.

No. of independent 6217 12147 5025
reflections
No. of observed [/ > 3459 4062 2424
20([)] reflections

Rint 0.084 0.214 0.125
(sin 0/M)max (A7) 0.714 0.708 0.125
R[F? > 20(F?)] 0.064 0.069 0.057
WR(F?) 0.217 0.227 0.151
S 1.01 0.93 0.96

H-atom treatment H atoms | H atoms | H atoms

treated by a

treated by a

treated by a

mixture of | mixture of | mixture of
independent independent independent
and and and
constrained constrained constrained
refinement refinement refinement
Apmax (e A7) 0.37 0.38 0.24
Apmin (¢ A7) —0.42 —0.36 —0.28
CCDC Number 2313674 2313673 2313675
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