
Contents 

Part 1 Introduction and Background 

1 Introduction and Background . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
1.1 Introduction............................................... 3 
1.2 Structure Properties . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
1.3 Physical and Chemical Properties .... . . . . . . . . . . . . . . . . . . . . . . . . . 5 
1.4 Spectral Properties . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
1.5 NomencIature.............................................. 8 
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 

Part II Synthesis and Reactions oC Iptycenes and Their Derivatives 

2 Synthesis and Reactions oC Triptycenes and Their Derivatives . . . . . . . 13 
2.1 Synthesis of Triptycenes and Their Derivatives . . . . . . . . . . . . . . . . . . 13 
2.2 Synthesis of Triptycenequinones and Their Derivatives ..... . . . . . . 27 
2.3 Reactions of Triptycenes and Their Derivatives . . . . . . . . . . . . . . . . . . 34 

2.3.1 Nitration and Amination .............................. 34 
2.3.2 Acylation........................................... 38 
2.3.3 Halogenation........................................ 40 
2.3.4 Oxidation........................................... 41 
2.3.5 Reduction.......................................... 43 
2.3.6 Photochemical Reactions ............................. , 46 
2.3.7 Other Reactions...................................... 55 

2.4 Synthesis of Extended Triptycene Derivatives . . . . . . . . . . . . . . . . . . . 58 
2.5 Synthesis and Reactions of Homotriptycenes . . . . . . . . . . . . . . . . . . .. 69 
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 72 

3 Synthesis and Reactions oC Pentiptycenes and Their Derivatives .... , 79 
3.1 Synthesis of Pentiptycenes and Their Derivatives . . . . . . . . . . . . . . . . 79 
3.2 Reactions of Pentiptycenes and Their Derivatives . . . . . . . . . . . . . . . . 87 
3.3 Synthesis of Extended Pentiptycenes Derivatives ................ 98 
References .................................................... , 106 

vii 



Contents 
viii 

4 Synthesis and Reactions of Other Iptycenes and Their Derivatives .. . 
4.1 Heptiptycene and Noniptycene .............................. . 
4.2 Misccllaneous ............................................ . 
Refercnces .................................................... . 

5 Synthesis and Reactions of Heterotriptycenes and Their Derivatives 
5.1 The Bridgehead-Substituted Heterotriptycenes ................. . 

5.1.1 Derivatives of Nitrogcn Group E1ements ................ . 
5.1.2 Dcrivatives of Carbon Group Elements ................. . 
5.1.3 Other Bridging Atoms ............................... . 

5.2 Thc Heterotriptycenes with Heterocycles ...................... . 
5.2.1 Derivatives of Nitrogen-Containing Heterocycles ......... . 
5.2.2 Derivatives of Sulfur-Containing Heterocycles ........... . 

5.3 Miscellaneous Heterotriptycenes and Their Derivatives .......... . 
References .................................................... . 

109 
109 
118 
126 

129 
129 
129 
138 
142 
145 
145 
155 
163 
168 

6 Preparation of Iptycene-Containing Polymers and Oligomers ...... . 173 
173 
173 

182 
186 
192 
196 
200 
205 

6.1 Triptycene-Containing Po1ymers ............................. . 
6.1.1 Triptycene-Containing Non-conjugated Po1ymcrs ........ . 
6.1.2 Triptycene-Containing Conjugated Polymers ............ . 

6.2 Pentiptycene-Containing Polymers ........................... . 
6.3 Other Iptycene-Containing Polymers ......................... . 
6.4 Poly(iptycenes) ........................................... . 
6.5 Iptycene-Based Oligomers .................................. . 
Rcferences .................................................... . 

Part III Applications of Iptycenes and Their Derivatives 

7 Iptycenes and Their Derivatives in Molecular Machines . . . . . . . . . . .. 211 
7.1 Molecular Gearings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 211 
7.2 Molecular Brakes and Ratchets .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 220 
7.3 Molecular Wheelbarrows .................................... 223 
7.4 Molecular Compasses and Gyroscopes ........................ , 224 
7.5 Miscellaneous ............................................. 226 
References .................................................... . 227 

8 Iptycenes and Their Derivatives in Material Science. . . . . . . . . . . . . . .. 231 
8.1 Liquid Crystals ........................................... " 231 
8.2 Optical and Electronic Materials ............................ " 237 
8.3 Porous Materials for Adsorption and Separation ............... " 242 
Refcrences . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 248 

9 Iptycenes and Their Derivatives in Host-Guest Chemistry . . . . . . . . .. 251 
9.1 Triptycene-Derived Crown Ethers . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 251 

9.1.1 Triptycene-Derived Cylindrical Macrotricyclic Polyethers 251 
9.1.2 Tweezer-Like Triptycene-Derived Crown Ethers .......... 263 



ix 
Contents 

9.2 Triptycene-Derived Calixarenes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 266 
9.3 Triptycene-Dcrived Oxacalixarenes and Azacalixarenes . . . . . . . . . .. 273 
9.4 Other Triptycene-Derived Macrocyclic Hosts ................... 276 
9.5 Pentiptycene-Derived Hosts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 281 
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 286 

10 Iptycenes and Their Derivatives in Molecular Self-Assembly . . . . . . .. 289 
10.1 Self-Assembly in Crystal .......................... . . . . . . . . .. 289 
10.2 Self-Assembly on Surface ................................... 305 
10.3 Self-Assembly in Solution ................................... 309 
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 320 

11 Iptycenes and Their Derivatives in Coordination Chemistry ........ 323 
11.1 Triptycene-Based Ligands ................................... 323 
11.2 Substituted Triptycene-Based Ligands ......................... 326 

11.2.1 Selenium Substitution ................................ 326 
11.2.2 Germanium and Silicon Substitution ............. . . . . . .. 331 
11.2.3 Phosphorus Substitution. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 333 
11.2.4 Miscellaneous Substitutions ........................... 340 

References .................................................... . 349 

12 Iptycenes and Their Derivatives in Sensors . . . . . . . . . . . . . . . . . . . . . . .. 353 
12.1 Sensors Based on Iptycene-Containing Polymers ............... , 353 
12.2 Other Iptycene-Based Sensors ............................... , 360 
References .................................................... , 363 

13 Iptycenes and Their Derivatives in Molecular Balances. . . . . . . . . . . .. 365 
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 371 

14 Miscellaneous Applications of Iptycenes and Their Derivatives ...... 373 
14.1 Medicinal Chemistry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 373 
14.2 Model for Jahn-Teller Systems ............................. " 374 
14.3 Artificial Photosynthesis Models ............................ " 376 
14.4 Preparation of Carbene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 378 
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 380 


