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Molecular structure of (a) hexaflumuron (HFM) and (b) B-cyclodextrin (3-CD)

(i) 'H NMR spectrum and (ii) F NMR spectrum of free B-CD, free HFM, 1:1, and 1:2 HFM: B-CD
complex recorded at temperature (T)= 298 K (1’ to 4’ represents the protons of HFM, 1 to 6
for B-CD protons and a to ¢ for HFM fluorine as shown in molecular structure given in figure
2.1)

Jobs’ Plot analysis for (a) HFM and (b) B-CD protons to determine stoichiometry of the
complex

Representative (a) B-H plot and (b) modified B-H plot for H4 protons of HFM to determine Ka.
Symbols (filled square) represent the experimental data. Plot (a) did not fit linearly with
equation 2.2. In plot (b), solid line represents the fitting of experimental data by equation 2.3
Energy level diagram associated with two spin-1/2 systems at thermal equilibrium showing
spin states and all the relaxation transition probabilities. W; indicates the probability of zero,
single and double quantum relaxation transitions as indicated by the subscripts.

Plot presenting schematically the variation of (a) C(z) with 7 and (b) corresponding J( @) with
frequency at three motional regimes defined by correlation times (z.)

Logarithmic plot of "°F R, and "F R, as a function of correlation time extracted from equation
2.7 and 2.8 based on dipolar interaction for the heteronuclear system at 470.7 MHz "°F Larmor
precession frequency

Logarithmic plot of F R, and "°F R, as a function of correlation time extracted from equation
2.11 and 2.12 based on chemical Shift anisotropy at 470.7 MHz '°F Larmor precession frequency
Inversion recovery Pulse sequence for measuring (a) "F ("H coupled) T1 or 'H T, (b) “F('H
decoupled) T, (c) 'H T, (solvent suppressed); z,: recovery delay; RD: relaxation delay; Ags:
acquisition time; rectangular blue bars are hard pulse 90° and 180° pulses; orange bars:
presaturation and decoupling scheme

CPMG Pulse sequence for measuring (a) °F ("H coupled) T, or 'H T, (b) "F ("H decoupled) T, (c)
'H T, (solvent suppressed); 27 : echo time; RD: relaxation delay; Ags: acquisition time;
retangular blue bars: hard 90° and 180° pulses; orange bars: presaturation and decoupling
scheme

Pulse sequence showing basic pulsed gradient spin echo widely used in Diffusion NMR pulse
sequences. Blue bars represent the RF pulses, and green bars are gradient pulses. & : gradient
length; A: diffusion delay; RD: relaxation delay; Ags: acquisition time

Pulse sequence for diffusion coefficient measurement (BPPLED sequence). Blue bars
represent the RF pulses and green bars are gradient pulses. RD: relaxation delay; Ags:
acquisition time; & : gradient length and A : diffusion delay

Pictorial Scheme exhibiting STD NMR mechanism for the ligand-target system

Basic pulse sequence for recording (a) '"H-"H and (b) ' F—'H STD NMR. Blue bars represent the
RF pulses and green bars are gradient pulses; Guassian shaped pulse: selective pulse; RD:
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Graphical representation of the current investigation showing changes in relaxation profile of
test molecule on interaction with protein

Effect of increasing ( %) of DMSO in the aqueous buffer (pH=7.40) on the UV absorption
spectra of HSA recorded at 298 K

YF {'H} NMR spectra and molecular structure of fluorine containing molecules under
investigation (i) DFL (ii) DFBA (a) in the absence of SA and (b) in the presence of 25 uM SA. T=
298 K, pH=7.40

The representative raw spectra | (a) and Il (a) and the resulting fitting curves | (b) and Il (b) to
determine T, (from inversion recovery experiment) and T, (from CPMG experiment) values
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1mM oleic acid in 40:60 DMSO : aqueous buffer solvent

(1) (@) 'H spectrum (STD resonance) and (b) 'H STD,, resonance spectrum (c) 'H STD
difference spectrum of 0.050 mM HSA and 2.0 mM DFL. (ll) (a) The "F spectrum (STD¢
resonance) and (b) "F {'"H} STD,, resonance spectrum (c) "°F STD difference spectrum of
0.050 mM HSA and 2.0 mM DFL. T= 298 K, pH=7.40

(1) (@) 'H spectrum (STD resonance) and (b) 'H STD,, resonance spectrum (c) 'H STD
difference spectrum of 0.050 mM BSA and 2.0 mM DFBA. (l1) (a) The "F spectrum (STD¢
resonance) and (b) "F {'"H} STD,, resonance spectrum (c) '°F STD difference spectrum of
0.050 mM BSA and 2.0 mM DFBA. T=298 K, pH=7.40

The representative raw spectra | (a) and Il (a) and the resulting fitting curves | (b) and Il (b) to
determine D value for (1) DFL-HSA and for (II) DFBA-BSA system. Equation 2.20 is used to fit
these plots

(a) Hills Plot and (b) Scatchard Plot for binding of DFL: HSA and DFBA: BSA system. Symbols
represent the experimental data while solid lines represent the linear fit to the data. T=298 K|
pH=7.40

Plot of the observed diffusion coefficient versus the concentration of (a) DFL (b) DFBA for the
DFL: HSA and DFBA: BSA system, respectively. BSA=25 pM. Symbols represent the
experimental data. The solid line represents the fitting of experimental data. T= 298 K,
pH=7.40

Plot of the observed transverse relaxation time versus the concentration of (a) DFL (F,) & DFL
(Fp) for the DFL: HSA system (b) DFBA for DFBA: BSA system. BSA=25 uM. Symbols represent
the experimental data. The solid line represents the fitting of experimental data. T= 298 K,
pH=7.40

'F NMR spectrum of (I) 2mM DFBA (a) 2mM DFBA in presence of 25uM HSA (b) 2mM DFL
added in 2mM DFBA-25uM HSA (c) (Il) 2mM DFL (a) 2mM DFL in presence of 25uM HSA (b)
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Relaxation dispersion "F profiles obtained at 500 MHz for (a) DFL (b) DFBA in the absence
and presence of SA. A flat relaxation dispersion profile is observed for free DFL and DFBA. In
the presence of SA, the dispersion profiles display a significant dependence on the
concentration of ligand: protein ratio. Symbols represent experimental data with solid lines
representing two-state numerical fits. T=298 K, pH=7.40

'H decoupled "F NMR spectrum of 1 mM (a) DFL (b) DFBA and (c) DFA in absence and
presence of 10 uM trypsin recorded at 298 K and pH=7.40

Plot of measured '°F (a) relaxation rate (R,) and (b) self-diffusion coefficient (D) of ligand DFL,
DFBA, and DFA for varying concentration of ligands in the presence of 10 uM trypsin recorded
at 298 K and pH=7.40

Graphical representation of the current investigation (part-1) showing binding mode and
strength of investigated CAs with AHA and micelle-like superstructure of AHA

Solvent (D,0) peak suppressed 'H NMR spectra of (a) AHA and (b) KHA at pH=7.4 and T=298 K
Influence of increasing concentration of AHA and KHA on diffusion coefficients (D) of AHA
and KHA aliphatic protons at pH=7.40 and T=298 K

'H NMR spectrum of (1) DFBA (I1) BA in (a) absence of AHA and in (b) presence of 5 mg/mL
AHA at pH=7.4 and T=298 K

NMR (@) STDy# resonance (b) STD,, resonance and (c) STD difference spectrum for systems
(1) BA-AHA ("H="H) (I1) DFBA-AHA ("H—"H) (IIl) DFBA-AHA ("H—"F) at pH=7.40 and T=298 K
Graphical representation of measured "F and '"H NMR (a) T, and (b) T, for DFBA and BA as a
function of AHA concentrations (mg/mL) at 298 K and pH 7.4

Graphical representation of correlation times (t.) extracted for DFBA and BA from F and 'H
T,and T, values as a function of AHA concentrations (mg/mL) at 298 K and pH 7.4

Average observed (raw) D values and viscosity corrected F & 'H D values for DFBA, BA and
AHA signals as function of increasing concentration of AHA (mg mL™") at 298 K and pH 7.4
Bound fraction calculated for bound DFBA and BA from their 'H and "°F D values as a function
of AHA concentration (b) Representative plot showing K, determination for DFBA using Py,
values calculated from 'H Dpgsa values. (In figure 4.9 (b), solid line and the dashed line
represent the fitting obtained by Modified Langmuir model and Langmuir model respectively)
(@) 'H NMR (b) F NMR spectra of 2 mM DFBA in presence and absence of 5 mg/mL AHA and
KHA recorded at T=298 K and pH=7.40

(1) Solvent presaturated '"H NMR and (I1) F NMR of FPD in (a) absence and (b) the presence
of 1 mg/mL of KHA prepared in 5: 95 DMSO: aqueous PB solvent system and recorded at 295 K
and pH=7.40

Photo-degradation of FPD prepared in 5: 95 DMSO: aqueous PB solvent system (pH=7.4)
analysed by (a) 'H NMR and (b) "F NMR as a function of time in the absence of KHA at 295 K.
Arrows corresponding to H,-Hy, and °F represent the peak of parent FPD. Number *(1-10)
describe the peak of formed photo-degraded products

Scheme representing identified photo-degradation product in the present study for FPD
prepared in 5: 95 DMSO: aqueous PB solvent system (pH=7.40) at 295 K. Here red numbers 1
to 8 indicate the relevant 'H and green 9-10 numbers represent the ’F NMR peak positions for
the identified photo-degraded product of FPD shown on figure 4.12, 4.14 and 4.15 by (*)
Photo-degradation of FPD in 5: 95 DMSO: aqueous PB solvent (pH=7.4) analysed by (a) 'H
NMR and (b) F NMR as a function of time in presence of 0.2 mg/mL KHA at 295 K. Arrows
corresponding to H, — H,, & °F represent the peak of parent FPD. Number *(1-10) represents
the peaks of formed photo-degraded products

Photo-degradation of FPD in 5: 95 DMSO: aqueous PB solvent (pH=7.4) analysed by (a) 'H
NMR and (b) F NMR as a function of time in presence of 2 mg/mL KHA at 295 K. Arrows
corresponding to H, — H, & "°F represent the peak of parent FPD. Number *(1-10) represents
the peaks of formed photo-degraded products

Representative plot of (a) 'H (Hy,) and (b) F NMR peak integral values of FPD as a function of
time with variable concentration of KHA (o, 0.2, and 2 mg/mL) prepared in 5: 95 DMSO:
aqueous PB solvent (pH=7.4) measured at 295 K

Graphical representation of the expected plausible mechanism for the photo-degradation of
UV exposed FPD in the absence (top trace) and presence (bottom trace) of KHA in aqueous
phosphate buffer (PB). A, E, H are the identified possible photo-degraded products whose
structure is given in figure 4.13. (Plausible mechanism for degradation of free FPD has been
discussed briefly in section B3: Annexure B).

Plot of 'H and "F NMR Relaxation ratio (T,/T,) for (a) FPD and (b) DFA prepared in 5: 95 DMSO:
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(a) Plot of bound fraction calculated from D values for FPD and DFA against KHA
concentration. Plot for determination of K, for (b) FPD—KHA and (c) DFA—KHA prepared in 5:
95 DMSO: aqueous PB (pH=7.40) at 295 K using P, values calculated from respective 'H D
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Solid lines are obtained by fitting through the modified Langmuir model

'H-"H NMR (@) STD (b) STDon and (c) STDgr spectrum for FPD—KHA system prepared in 5:
95 DMSO: aqueous PB solvent (pH=7.4) and measured at 295 K

Graphical representation of the current investigation (part-I) showing structural transition of
MLT in TFE: D,O co-solvent system

Molecular structure of (a) glucose (pyranose form) (b) B-Cyclodextrin (-CD)

Graphical representation of the current investigation (part-1) showing addition of TFE to
aqueous B-CD solution causes replacement of D,0 from the solvation sphere of 3-CD by TFE
CD spectra of MLT in set-l (D,0O solvent, 10 mM HEPES buffer, 0.5 M NacCl, pH = 7.40) as a
function of increasing concentration (%v/v) of TFE recorded at 298 K

CD spectra of MLT in set-ll (D,O solvent, pH=2.75) as a function of increasing concentration (%
v/v) of TFE recorder at 298 K

CD spectra of MLT in TFE: D,0O solvent (set-1l) as a function of increasing (% v/v) of TFE
composition (pH=2.75) at T=298 K

Water suppressed 500 MHz 'H NMR spectrum of 1 mM MLT in 100% D,0 (0% TFE) at 298 K.
Inset shows the aromatic tryptophans’ indole (W-19) proton peaks

500 MHz 'H NMR spectrum of 1 mM MLT as function of TFE compositions for (a) set-l (D,O
solvent, 10 mM HEPES buffer, 0.5 M NadCl, pH= 7.40) and set-ll (D,O, pH=2.75) samples
recorded at 298 K

Plot of measured "F (—CF3) and 'H (—CH2) R, of TFE at 500 MHz in absence and presence of
MLT as a function of TFE composition in (a) set-l (D,O solvent, 10 mM HEPES buffer, 0.5 M
Nadl, pH=7.40) (b) set-l (D,O solvent, pH= 2.75) samples at T=298 K

Plot of measured "F (—CF3) R, of TFE various compositions for set-l (D,O solvent, 10 mM
HEPES buffer, 0.5 M NadCl, pH=7.40) and set-Il (D,O solvent, pH=2.75) in absence (-) and
presence (+) of MLT at 500 MHz measured at 298 K

Plot of measured viscosity for TFE: D,O solutions in absence and presence of MLT (set-Il, D,O
solvent, pH=2.75) as a function of increasing % (v/v) TFE concentration

Plot of ratio of correlation times (t."/t/*) for various compositions of TFE for set-I (D,0
solvent, 10 mM HEPES buffer, 0.5M NaCl, pH=7.4) and set-Il (D,O solvent, pH=2.75) samples).
Set-l (A: Tetrameric/Self aggregated state, D: Monomeric open helical state). Set-ll (E:
Monomeric random coiled, F: Dense open helical state). Set-I and set-Il (B and C: Mixed helical
monomeric and aggregated state)

Plot of (Emir/Efree) Obtained from ODNP experiments as a function of various composition of
TFE for set-l (D,O solvent, 10 mM HEPES buffer, 0.5 M NaCl, pH=7.4) and set-Il (D,O solvent,
pH=2.75). Set-I (A: Tetrameric/ Self aggregated state, D: Monomeric open helical state). Set-II
(E: Monomeric random coiled, F: Dense open helical state). Set-l and set-Il (B and C: Mixed
helical monomeric and aggregated state)

Graphical representation summarizing the various possible conformational forms of MLT and
the respective TFE solvent dynamics around these conformations

'H NMR spectra of B-CD in TFE: D,0 co-solvent mixture as a function of % (v/v) TFE
composition at 298 K

R,p and Ry ratio for D,O (*H-circle) and TFE ("F-triangle) respectively in the presence of (a) B-
CD (black) and (b) glucose (red) to free co-solvent mixture (without carbohydrates) as a
function of % (v/v) TFE composition in D,0 at 298 K

7py and 7 ratio for D,0 (*H-circle) and TFE ("F-triangle) respectively in presence of (a) B-CD
(black) and (b) glucose (red) to free co-solvent mixture (without carbohydrates) as a function
of %(v/v) TFE composition in D,0O at 298K

Values of NMR parameters i.e. chemical shift (&), transverse relaxation time (T,), Diffusion
coefficient (D) as the function of DFBA concentration in absence of BSA. The values of these
parameters are found nearly same with increasing DFBA concentration ruling out any
possibility of aggregation.

Graphical representation of the Part-Il investigation of chapter 4 showing kinetics of direct
photo-degradation of FPD in UV light and in presence of KHA forming DFA and other
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