NS NS NS NS NS N TN NS N N NS N N N N N N N N AN AN X

=X

it | o ek | S
@ ASUNET

et | i ekl | S
(o pSetel | (i ) G gl

@ ASUNET

MONA MAGHRABY
AN AN AN NS NE AN NEENES

SN NN N NN NN NN AN N NN/

N AN AN A AN AN A AN AN NN NN EAEEANEENEAE N

=




=X

Y7
12

SN NN N NN NN NN AN N NN/

it | o ek | S
@ ASUNET

et | i ekl | S
(o pSetel | (i ) G gl

i el
@ ASUNET

4 '

5
*

* &

U

by edead]
he S

Ll

ds2
ol
.

€
MONA MAGHRABY

BRSES CSED P EEo N EE0 N STON STON STON SEON SEON ST N STV SEONSEEN SEONSEONSEON SEON SEON SEON STV ST SE0 N

oA DEAD DA ADEEADEDEAE AN EADE=

PR AR A A A A A A A A



BRSES CSED P EEo N EE0 N STON STON STON SEON SEON ST N STV SEONSEEN SEONSEONSEON SEON SEON SEON STV ST SE0 N

=X

il o ==
@ ASUNET

et | i ekl | S
(O el 1§ w3 G ol

PORICE

b

*

b ey

2al) Gal j3Y) sla Jadad

* ® o0

A Balal) ¢ alial) 4l
b 9 i 38 daadall ol BY) ol o

s

19 ol § bl d| ot el
(o=t

»

@ ASUNET
N]
Loy daa

(ol
it

il §
9
4y

»

okl e
o

<

MONA MAGHRABY
AN AN AN NS NE AN NEENES

SN NN N NN NN NN AN N NN/

PR AR A A A A A A A A

=




Ain Shams University

Faculty of Science

Chemistry Department AIN SHAMS UNIVERSITY

Effect of Inclusion in Cyclodextrin Nanocavities on
the Excited State Intramolecular Charge Transfer

of Aminonaphthalene Derivatives
A Thesis
Submitted for the Degree of Master of Science
As Partial Fulfillment for Requirements of Master of Science

"Chemistry Department”

Hossameldin Nabeh Akl Metwally

B.Sc. in Special Chemistry, Faculty of Science,
Zagzig University
2006
Under Supervision of

Prof. Dr. Ayman Ayoub Abdel-Shafi
Professor of Inorganic and photochemistry, Faculty of Science,

Ain Shams University

Dr. Hesham Samir Abdel-Samad
Lecturer of Physical Chemistry, Department of Chemistry,
Faculty of Science, Ain Shams University
Dr. Dina Salah Eldin Mohamed Abdelrhman
Lecturer of Biophysics, Department of Physics, Faculty of Science,

Ain Shams University

2020



Ain Shams University

Faculty of Science

AIN SHAMS UNIVERSITY

Chemistry Department

Approval Sheet

Effect of Inclusion in Cyclodextrin Nanocavities on
the Excited State Intramolecular Charge Transfer of
Aminonaphthalene Derivatives

By
Hossameldin Nabeh Akl Metwally

B.Sc. in Major Chemistry, Faculty of Science
Zagazig University
2006

This Thesis for Master Degree has been approved by:

Prof. Dr. Ayman Ayoub Abdel-Shafi
Professor of Inorganic and photochemistry, Faculty of Science, Ain Shams
University

Dr. Hesham Samir Abdel-Samad
Lecturer of Physical Chemistry, Faculty of Science, Ain Shams University.

Dr. Dina Salah Eldin Mohamed Abdelrhman

Lecturer of Biophysics, Faculty of Science, Ain Shams University.

Head of Chemistry Department
Prof. Dr. Ayman Ayoub Abdel-Shafi



Ain Shams University

------

Faculty of Science

AIN SHAMS UNIVERSITY

Chemistry Department

Student Name: Hossameldin Nabeh Akl Metwally
Scientific Degree: M.Sc.

Faculty Name: Faculty of Science — Zagazig University
Graduation Year: 2006

Granting Year: 2020




Acknowledgment

All the praises and thanks be to Allah, who has guided
me to this, and never could I have found guidance,
were it not that Allah had guided me

From the bottom of my heart | would like to say big thank
you for all the photochemistry research group members for
their understanding and help throughout my project, espe-
cially to Mr. Ahmed EI Azaly and Mrs. Aya Saied for the
help throughout the experimental part of my work, Dr.
Hesham Samir and Dr. Dina Salah for their great guid-
ance, Support and encouragement. | also would like to
dedicate a special thank you to Prof. Dr. Ayman Ayoub
without your help and wise guidance and giving me the
chance to be your student this work would have not been
the same!

Finally, I would like to thank all my family for being with

me in every step on my life.

FHossam Naber



Contents

LISt OF FIQUIES ... i
LISt Of TaDIES ..., viii
LiSt Of SYMDBOIS .....coveiiieiee IX
LiSt of ADDIEVIAtIONS ........cccooiiiiieiiiee e, X
AIM OF WOTK ... Xi
Chapter L. e 1
1 Introduction and OVerview...........cccocooevveicnnne 1
1.1 Cyclodextring INCIUSION.........cccueiiieiieieieese e 1
1.2 Cyclodextrins Applications in Pharmaceutical Field....................... 5
1.3 Cyclodextrins Applications in MediCine...........cccccevvveveiceiveinnnnn 10
1.4  Cyclodextrins Applications in Food Industries...........ccccccevverienenn 11
1.5 Cyclodextrins Applications in Textiles Field...........ccccccevveinnnen. 12
Chapter T ... 14
2 Materials and Methods.............cccoceiiiiiiieiennnn, 14
2.1 MALEIIAIS. ... 14
2.2 UV-Visible SPECIIOSCOPY ...oivvervreieiieerie s se e 14
2.3 PhOtOIUMINESCENCE. ..ot 14
2.3.1  Fluorescence Quantum Yield........c.cocoveiiiiiiiiciic e, 15

2.4 Photoluminescence Lifetime.........cccooiiiiiiiiiiieecee 15

2.4.1 Time-Resolved Fluorescence Lifetime Measurements........... 16



2.5 TH NMR MEASUIEIMENTS .....veeveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeseeseenes 18

Chapter H ..o 19
3 Results and diSCUSSION ..........ccccocvvviieiiencncienn, 19
3.1  Steady-State MeasUremMeNt..........cccerveierieeresiese e, 19
3.1.1  Absorption spectra of 2NAGS and INA4S ..........ccccovevveiennn. 19
3.1.2  Emission Spectra of 2NAG6S and INA4S..........cccccevvevveiieenn, 34

3.2 Lifetime MeasUurements.........ccccouvirrerieineneiene e 60
............................................................................................................... 64

3.3 TH NMR MEASUIEMENLS ......c..coevirirerireieicieiieeieseie e 77

4 CONCIUSION ..o 107



List of Figures

Figure 1.1: A schematic diagram for different cyclodextrins (CDs)........ 1
Figure 1.2: 2-naphthylamine-6-sulfonate (2NAGS).........ccccccevvvriviieenennn 13
Figure 1.3 : 1-naphthylamine-4-sulfonate (INA4S) ........ccccoiviniiiienenn 13

Figure 3.1: Effect of B-CD concentrations on the absorption spectrum of
2NABS N WALET. ...t 21
Figure 3.2: The absorbance change at Aabsmax with different

concentrations of B-CD. ... 22
Figure 3.3: Effect of HPg-CD concentrations on the absorption spectrum
OF 2ZNABS 1N WALET . ... 23
Figure 3.4: The absorbance change at Aabsmax with different

concentrations Of HPB-CD. .........cccccvveiiiiiiic e 24
Figure 3.5: Effect of M-p-CD concentrations on the absorption spectrum
OF 2NABS 1N WALET . ... 25
Figure 3.6: The absorbance change at Aabsmax with different

concentrations of MPB-CD. .........ccccoooiiiiiiii 26
Figure 3.7: Absorption spectra of INA4S in the presence and absence of

0.0T MB-CD ..o 27




Figure 3.8: Benesi-Hildbrand plot of 1/AA versus 1/[p-CD] for 2NAG6S.

....................................................................................................................... 29
Figure 3.9: Benesi-Hildbrand plot of 1/AA versus 1/[HPg-CD] for
2NABS. ... 30
Figure 3.10: Benesi—Hildbrand plot of 1/AA versus 1/[MB-CD] for
2NABS. ... 31

Figure 3.11: Fluorescence emission spectra of 2NAG6S in the absence and
presence of various concentrations of a-CD in aqueous solution............ 36
Figure 3.12: Changes in the fluorescence quantum yield of 2NAG6S with
O-CD CONCENTIATION......uiiiiiiiiieieie e 37
Figure 3.13: : Fluorescence emission spectra of 2NAGS in the absence
and presence of various concentrations of f-CD in aqueous solution.... 38
Figure 3.14: Changes in the fluorescence quantum yield of 2NAG6S with

[ RO B oo] Tor=] o] 1 =1 £ o] o AR PS 39
Figure 3.15: Fluorescence emission spectra of 2NAG6S in the absence and
presence of various concentrations of MB-CD in aqueous solution........ 40
Figure 3.16: Changes in the fluorescence quantum yield of 2NAG6S with
MPB-CD CONCENTFALION. ...c.veivieeiiiciie e 41
Figure 3.17: Fluorescence emission spectra of 2NAGS in the absence and

presence of various concentrations of HP-B-CD in aqueous solution..... 42




Figure 3.18: Changes in the fluorescence quantum yield of 2NAG6S with

HP-B-CD CONCENTIAtION. ...cveeiieieeie et 43
Figure 3.19: Fluorescence emission spectra of 2NAG6S in the absence and
presence of various concentrations of y-CD in aqueous solution............ 44
Figure 3.20: Changes in the fluorescence quantum yield of 2NAG6S with

Y-CD CONCENTFALION. ....veeiicieciiecee et 45
Figure 3.21: Fluorescence emission spectra of INA4S in the absence and
presence of various concentrations of p-CD in aqueous solution........... 46
Figure 3.22: Changes in the fluorescence quantum yield of INA4S with

[ RO B oo] Tor=] o] 1 =1 £ o] o AR PS 47
Figure 3.23: Fluorescence emission spectra of 1INA4S in the absence and
presence of various concentrations of MB-CD in aqueous solution. ...... 48
Figure 3.24: Changes in the fluorescence quantum yield of INA4S with

MB-CD CONCENTFALION. .. .eeviceieiieeie et 49
Figure 3.25: Fluorescence emission spectra of LINA4S in the absence and
presence of various concentrations of HP-$-CD in aqueous solution. ... 50

Figure 3.26:Changes in the fluorescence quantum yield with HP-p-CD.




Figure 3.28: Benesi—Hildbrand plot of 1/(°®+ — ®s) versus 1/[p-CD] for

Figure 3.30: Benesi—-Hildbrand plot of 1/ °®+ — ®x) versus 1/[HP-B-CD]
FOF 2NABS. ... nre s 56

Figure 3.31: Benesi—-Hildbrand plot of 1/ (°®+ — ®s) versus 1/[ B-CD] for

Figure 3.32 : Benesi—-Hildbrand plot of 1/ (°®s — ®x) versus 1/[ MB-CD]
FOr INALS. e 58
Figure 3.33 : Benesi—Hildbrand plot of 1/ (°®+— ®+) versus 1/[ HPB-CD]
FOr INALS. e 59
Figure 3.34: Fluorescence decay traces of 2NAGS in the absence and
presence of different concentrations of B-CD...............ccccoeoiiiiininnnn. 64
Figure 3.35: Fluorescence decay traces of 2NAGS in the absence and
presence of different concentrations of a-CD...............c.cccovviiininn. 65
Figure 3.36: Fluorescence decay traces of 2NAGS in the absence and
presence of different concentrations of y-CD...............ccccoeviiiiininnn, 66
Figure 3.37: Fluorescence decay traces of 2NAGS in the absence and

presence of different concentrations of MB-CD. ..............ccoevvviiinnnnnn. 67




Figure 3.38: Fluorescence decay traces of 2NAGS in the absence and
presence of different concentrations of HP-B-CD.........c.cccccoceviveveiienenn, 68
Figure 3.39: Fluorescence decay lifetime of 2NAG6S changes with -CD
CONCENTIATIONS. ...t 69
Figure 3.40: The changes on the amplitudes of 2NA6S with -CD
CONCENTIATIONS. ...t 70
Figure 3.41: Benesi-Hildebrand plot for the evaluation of the association
constant of 2NA6S with B-CD concentrations............cccoccevvevesieerneinennn, 71
Figure 3.42: Fluorescence decay traces of 1INA4S in the absence and
presence of different concentrations of B-CD..........c.cccocvevviieivccenienenn, 72
Figure 3.43 : Fluorescence decay traces of 1INA4S in the absence and
presence of different concentrations of HP-B-CD.........c.cccccocviveveivenenn, 73
Figure 3.44: Fluorescence decay traces of 1INA4S in the absence and
presence of different concentrations of M-B-CD...........cccccevvvveceiienenn, 74
Figure 3.45: Fluorescence decay traces of 1INA4S in the absence and
presence of different concentrations of a-CD............cccccevvvieiveceiiennnn, 75
Figure 3.46: Fluorescence decay traces of 1INA4S in the absence and
presence of different concentrations of y-CD. .........c.cccocveviiieiveceiiennenn, 76
Figure 3.47: Structure of the cyclodextrin derivatives together with a

pictorial picture showing interior and exterior protons.................c........ 77




Figure 3.48: The Assignment of *H NMR peaks of 2NAGS..................... 79

Figure 3.49: The Assignment of *H NMR peaks of INA4S..................... 80
Figure 3.50: The Assignment of *H NMR peaks for a-CD...................... 81
Figure 3.51: The Assignment of *H NMR peaks for B-CD...................... 82
Figure 3.52: The Assignment of *H NMR peaks for y-CD....................... 83
Figure 3.53: The Assignment of *H NMR peaks for Me-g-CD............... 84
Figure 3.54: The Assignment of *H NMR peaks for HP-B-CD............... 85

Figure 3.55: 'H NMR spectra of 0.01 M of a-CD in the absence and
presence of 0.01 M 2NABS iN D20.......ccciiviiiiiiiiiee e, 88
Figure 3.56: 'H NMR spectra of 0.01 M of B-CD in the absence and
presence of 0.01 M 2NABS iN D20.......ccccviiviiiiiieiese e, 89
Figure 3.57: 'H NMR spectra of 0.01 M of y-CD in the absence and
presence of 0.01 M 2NABS iN D20.......ccccviiiiiiiiieie e, 90
Figure 3.58: 'H NMR spectra of 0.01 M of M- B-CD in the absence and
presence of 0.01 M 2NABS IN D20......cccoiiiiiiiniiceee e 91
Figure 3.59: 'H NMR spectra of 0.01 M of HP- B-CD in the absence and
presence of 0.01 M 2NABS IN D20.......cccoiiiiiiiiiieee e, 92
Figure 3.60: 'H NMR spectra of 0.01 M 2NAG6S in the absence and..... 95

Figure 3.61: Effect of inclusion in a-CD, B-CD, y-CD, M-B-CD and HP-B-

CD on the chemical shift, A8, of 2NAGS Protons. ..........ccoccevveereerieseennnn, 96

Vi



