CONTENTS

ABSTRACT IN GERMAN Vv
ABSTRACT IN ENGLISH VI
ACKNOWLEDGEMENTS VII
LIST OF FIGURES XIII
LIST OF TABLES XV
ACRONYMS XVII
1 INTRODUCTION 1
1.1 Cyclodextrins . . . . . . . .. . 1
1.1.1 Historical Background . . . . . ... ... ... ... ..... 1

1.1.2  Fundamentals of CD Chemistry . . . . .. .. .. .. ... .. 2

1.1.2.1 Preparation of CDs . . . . . . . .. ... ... ..... 2

1.1.2.2 Structural Featuresof CDs . . . . . . .. ... ... .. 3

1.1.2.3 CD Inclusion Complexes . . . . .. .. ... ... ... 16

1.2 Methylated CDs . . . . . . . . .. . . 20
1.2.1 Preparation . . . . . . .. .. .. ... 20

1.2.1.1 Trimethylated Derivatives . . . . . . . ... ... ... 21

1.2.1.2 Dimethylated Derivatives. . . . . . . . .. ... .. .. 21

1.2.2  Physical and Chemical Properties . . . . . . . ... ... ... 22

1.2.2.1 Negative Solubility Coefficient . . . . . . . ... .. .. 23

1.2.2.2 Ability to Form Inclusion Complexes . . . . .. .. .. 25

1.2.3  Crystal Structures of Uncomplexed CDs . . . . . ... .. .. 25

1.2.3.1 High Temperature Structures . . . . .. ... ... .. 26



X CONTENTS
1.2.3.2 Low Temperature Structures . . . . . . ... ... ... 29
1.3 Motivation for this Study . . . . . . ... .. ..o 30
2 MATERIALS & METHODS 33
2.1 Materials . . . . ..o 33
2.2 X-Ray Crystallographic Method . . . . . .. ... .. .. ... .... 33
2.2.1 Crystallographic Experiment of DIMEB . . . .. .. ... .. 34
2.2.1.1 DIMEB-2H,O . . . . . ... .. ... ... 34
2.2.1.2 DIMEB-15H,O . . . . .. .. ... ... ... ... 35
2.2.2  Crystallographic Experiment of TRIMEG . . . .. ... ... 38
2.2.2.1 (4TRIMEG)-19.3H,O . . . . . ... .. ... ... ... 38
2.2.2.2 TRIMEG-4.5H,O . . . . . .. ... ... . ... .... 39
2.3 Neutron Scattering Method . . . . . .. .. ... ... ... ..., 42
2.3.1 Sample Preparation . . . . . . .. .. ... 42
2.3.2 Neutron Scattering Experiment . . . . . . ... .. ... ... 42
2.3.3 Theory of Data Analysis . . . . . .. ... ... ... ..... 42
2.3.4 Data Analysis of CD Solution . . . ... ... ... ...... 44
2.3.4.1 Fitting Steps of Pure Water Data . . . . . . . ... .. 48
2.3.4.2 Fitting Steps of CD Solution Data . . . ... ... .. 49
3 RESULTS & DISCUSSION 51
3.1 X-Ray Crystallographic Study . . . . . . .. ... .. ... .. .... 51
3.1.1 Crystal Structures of DIMEB . . . . ... ... ........ o1
3.1.1.1 DIMEB-2H,O . . . . . .. .. ... ... ... 51
3.1.1.2 DIMEB-15H,O . . . . .. .. ... ... .. ...... 55
3.1.1.3 Structural Comparison of Uncomplexed DIMEB . . . . 59
3.1.2  Crystal Structures of TRIMEG . . . ... ... ... .. ... 61
3.1.2.2 (4ATRIMEG)-19.3H,O . . . . . . . ..o oo o 61
3.1.2.1 TRIMEG-4.5HO . . . . . .. ... . ... ... .... 71
3.1.2.3 Structural Comparison of Uncomplexed TRIMEG . . . 75

3.1.3 Negative Solubility Coefficient in Water of Methylated CDs
A Paradigm of the Hydrophobic Effect . . . . . . ... .. .. 76
3.2 Neutron Scattering Study . . . . . . . . .. ... L. 78
3.2.1 Fitting of Pure Water Data . . . . . ... ... ... ..... 78



CONTENTS XI
3.2.2  Fitting of CD Solutions Data . . . . ... ... ... ..... 79

3.2.3 Dynamical Property of CD Solutions . . . . ... ... .. .. 83

4 CONCLUSIONS 89
4.1 X-ray Crystallographic Study . . . . ... ... ... ... ... ... 89
4.2 Neutron Scattering Study . . . . .. .. .. ... oL 91
BIBLIOGRAPHY 93
A CRYSTALLOGRAPHIC SUPPORTING INFORMATION 107
A1l Ortep Plots . . . . . . o 107
A.2 Tables of Atomic Coordinates & Temperature Factors . . . . . . . .. 110
A.3 Tables of Hydrogen Bonds . . . . . . .. ... ... .. .. ..... 117

B NEUTRON SCATTERING SUPPORTING INFORMATION 121
B.1 Fitted Spectra . . . . . . . . . .. ... 121
B.1.1 Pure Water . . .. .. .. . . . ... ... ... 122

B.1.2 DIMEB Solution . . .. ... ... .. ... .......... 123

B.1.3 TRIMEG Solution . . . ... ... ... ... ......... 124

B.1.4 ~-CD Solution . . . . . . ... ... ... 125
CURRICULUM VITAE 127






