Table of Contents

Chapter 1: Polypseudorotaxanes and Polyrotaxanes

1.1.
1.2.
1.3.
1.4.
L.5.
1.6.

1.6.1.
1.6.2.
1.6.3.
1.6.4.
1.6.5.
1.6.6.

1.7.

Introduction

Main-chain polypseudorotaxanes and polyrotaxanes incorporating cyclodextrins
Main-chain polypseudorotaxanes and polyrotaxanes incorporating crown ethers
Side-chain polypseudorotaxanes and polyrotaxane

Other polypseudorotaxanes, polyrotaxanes, and related structures

Properties and potential applications

Solubility

Stability

Photoelectronic properties

Viscosity

Phase behavior-glass transition temperatures and melting points

Other properties and applications

Conclusions and perspective

Chapter 2: Dissertation Statement

Chapter 3: Host Folding in the Formation of a Taco Complex

3.1.
3.2
3.3.
3.4.
3.5.

Introduction

Results and Discussions
Conclusions
Acknowledgements

Supporting Information

Chapter 4: First Supramolecular Poly(taco complex)

4.1.
4.2.
4.3.

Introduction
Results and Discussions

Conclusions

vi

17
20
25
33
33
34
35
35
37
38
39

62

67
71
73
73
74

77
77
82



4.4. Acknowledgements
4.5. Supporting Information

82
82

Chapter 5: Bis(m-phenylene)-32-Crown-10-Based Cryptands, Powerful Hosts for

Paraquat Derivatives

5.1. Introduction

5.2. Results and Discussions
5.3. Conclusions

5.4. Experimental Section

5.5. Acknowledgements
5.6. Supporting Information

Chapter 6: A New Cryptand/Paraquat [2]Pseudorotaxane

6.1. Introduction
6.2. Results and Discussions
6.3. Conclusions

6.4. Acknowledgements
6.5. Supporting Information

86
87
106
106
114
114

124
125
128
129
129

Chapter 7: First Pseudorotaxane-Like [3]Complexes Based on Cryptands and Paraquat:

Self-Assembly and Crystal Structures

7.1. Introduction
7.2. Results and Discussions
7.3. Conclusions

7.4. Acknowledgements

7.5. Experimental Section

Chapter 8: First Cryptand-Based [3]Pseudorotaxane:

between a Cryptand and a Bisparaquat Guest
8.1. Introduction

8.2. Results and Discussions

Vil

134
135
143
143
143

Cooperative Complexation

152
152



8.3. Conclusions 157
8.4. Acknowledgements 157

Chapter 9: Remarkably Improved Complexation of a Bisparaquat by Formation of a

Pseudocryptand-Based [3]Pseudorotaxane

9.1. Introduction 161
9.2. Results and Discussions 162
9.3. Conclusions 167
94. Acknowledgements 167

Chapter 10: Water Assisted Formation of a Pseudorotaxane and Its Dimer Based on a

Supramolecular Cryptand

10.1.  Introduction 171
10.2.  Results and Discussions 171
10.3.  Conclusions 177
10.4.  Acknowledgements 177

Chapter 11: Formation of Dimers of Inclusion Cryptand/Paraquat Complexes Driven by

Dipole-Dipole and Face-to-Face #~Stacking Interactions

11.1.  Introduction 182
11.2.  Results and Discussions 183
11.3.  Conclusions 188
11.4.  Acknowledgements 188
11.5.  Supporting Information 188

Chapter 12: An Inclusion Complex of Diquat in the Concave Cavity Provided by Two
Dibenzo-24-Crown-8 Hosts

12.1.  Introduction 195
12.2.  Results and Discussions 196
12.3.  Conclusions 201

12.4.  Acknowledgements 201

viil



Chapter 13: Bis(m-phenylene)-32-crown-10/Monopyridinium [2]Pseudorotaxanes

13.1.  Introduction 205
13.2. Results and Discussions 206
13.3.  Conclusions 211
13.4.  Acknowledgements 211
13.5.  Supporting Information 212

Chapter 14: [2]Pseudorotaxanes Based on the Cryptand/Monopyridinium Recognition
Motif

14.1.  Introduction 217
14.2.  Results and Discussions 219
14.3.  Conclusions 238
14.4.  Acknowledgements 238
14.5.  Experimental Section 238
14.6.  Supporting Information 245

Chapter 15: [3]Pseudorotaxanes Based on the Cryptand/Monopyridinium Recognition
Motif

15.1.  Introduction 256
15.2.  Results and Discussions 257
15.3.  Conclusions 265
15.4.  Acknowledgements 265
15.5.  Supporting Information 265

Chapter 16: Synthesis of a Symmetric Cylindrical Bis(crown ether) Host and Its

Complexation with Paraquat

16.1.  Introduction 273
16.2.  Results and Discussions 274
16.3.  Conclusions 282
16.4.  Acknowledgements 282
16.5.  Experimental Section 282

X



16.6.  Supporting Information 284

Chapter 17: Slow-Exchange C3;-Symmetric Cryptand/Trispyridinium Inclusion
Complexes: A New Type of Threaded Structure

17.1.  Introduction 292
17.2.  Results and Discussions 292
17.3.  Conclusions 297
17.4.  Acknowledgements 297
17.5.  Supporting Information 297

Chapter 18: A Supramolecular Poly[3|pseudorotaxane from Self-Assembly of a

Homoditopic Cylindrical Bis(crown ether) Host and a Bisparaquat Derivative

18.1.  Introduction 309
18.2.  Results and Discussions 310
18.3.  Conclusions 315
18.4.  Acknowledgements 316
18.5.  Supporting Information 316

Chapter 19: A Supramolecular Triarm Star Polymer from a Homotritopic Tris(Crown
Ether) Host and a Complementary Monotopic Paraquat-Terminated Polystyrene Guest

by a Supramolecular Coupling Method

19.1.  Introduction 323
19.2.  Results and Discussions 324
19.3.  Conclusions 329
19.4.  Acknowledgements 329
19.5.  Supporting Information 329

Chapter 20: Formation of a Supramolecular Hyperbranched Polymer from Self-
Organization of an AB, Monomer Containing a Crown Ether and Two Paraquat
Moieties

20.1. Introduction 340



20.2.  Results and Discussions

20.3.  Conclusions

20.4.  Acknowledgements

20.5.  Supporting Information

Chapter 21: Conclusions and Future Work
Appendix

Publications Based on My Research in Gibson’s Group

Vita

xi

341

345

346

346

352

358

364

367



	Table of Contents
	
	Chapter 1: Polypseudorotaxanes and Polyrotaxanes
	
	Chapter 2: Dissertation Statement





