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This doctoral thesis entitled “Study on the design and functions of the organic thin films with
macroscopic structural order based on the tripodal triptycenes” describes the development of a rational
design strategy for functional organic thin films with high structural integrity at macroscopic length scales.

In Chapter 1, general methods and significance of controlling molecular alignments in organic films are
first summarized. Second, based on geometrical consideration for tessellation, a rational design strategy
for realizing a large-area domain-boundary free organic thin film is proposed, in which a “2D + 1D”
assembly structure composed of the 2D nested hexagonal packing of tripodal triptycene derivatives plays a
key role. 1D stacking of such 2D hexagonal arrays is considered beneficial for achieving a perfectly
oriented film with 3D structural integrity.

Chapter 2 describes the synthesis and self-assembly behavior of tripodal paraffinic triptycenes that was
designed to substantiate the strategy. The assembly structures and properties of the triptycenes in the bulk
solid and thin film states are detailed, which demonstrates that the tripodal paraffinic triptycenes provide an
excellent molecular building block to form a “2D + 1D” assembly structure. By virtue of this unique
structuring capability, a domain-boundary free, macroscopic molecular thin film can be obtained using
spin-coating and vacuum evaporation. The thin films of the triptycenes are proven to show particular
charge-transport properties as well as ability to modify surfaces of solid substrates.

Chapter 3 describes the synthesis and self-assembly behavior of a tripodal triptycenes with
diacetylene-containing side chains. This chapter also focuses on an unexpected finding that thin films of
this triptycene derivative undergo an anisotropic and reversible expansion/contraction motion upon
spontaneous adsorption of organic vapors.

In Chapter 4, the design and synthesis of m-extended tripodal paraffinic triptycenes are described.
Depending on the substitution pattern of the paraffinic side chains, the m-extended triptycenes assembles
into a particular structure through different nested packing. In this chapter, the conducting properties and
excited-state dynamics of n-extended triptycene films are also shown.

Chapter 5 describes the conclusions of this doctoral thesis, which include the summary and scopes of the

present study.
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