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Discotic Liquid Crystals Do NOT Require Tails
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Nearly a century ago Vorlander had the remarkable insight to anticipate mesogenic activity in simple
disk-like polynuclear aromatic substances like triphenylene but he found no examples and none have
been described since then.[1] Later, Chandrasekhar demonstrated that the addition of multiple
flexible tails to even a simple benzene core induced discotic behavior.[2] During the intervening time
many thousands of discotic substances with multiple tails have been described and lore has evolved
that tails are required to deliver discotic behavior (in spite of evidence otherwise).[3] Well, after all,
Vorlander was right and simple triphenylene discotics sans tails do, in fact, exist. In the course of our
studies of fluorinated polynuclear aromatics as organic semiconductors synthesized via
photocyclodehydrofluorination (PCDHF) we have discovered a remarkable set of triphenylenes
bearing small substituents that possess discotic behavior.[4] The materials studied thus far have
halogen content (usually fluorine) and sometimes one or more additional small substituents (nitrile,
trifluoromethyl, etc., although such substituents are not mandatory). A challenge is to understand
the origins of the mesogenic behavior of these systems. Details of the synthesis methodology critical
for the preparation of these no-tail discotic materials, their mesomorphic properties and a
preliminary evaluation of charge transport in these tail free systems will all be presented. As discotic
liquid crystals have already played a significant role in the development and understanding of organic
semiconductors, it is anticipated that these new tail free systems will play an important role.
Evidence is accumulating that the design principles studied here on triphenylene will also apply to
still larger discotic aromatic polynuclear systems and are also relevant to crystalline materials as well.
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nicht kr. f1.) R=H; not discotic
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Fig. a) Vorlander’s insight. [1] b) Substituent dependent phase behavior: R=H K 205 | 193 K; R=CFs K
167D 1761174 D 115 K; R=F K 190 D 204 1 202 D 199 K’ 181 K. c¢) XRD of R=CF; D phase at 176°C, d)
POM texture of R=CFs; D phase at 135°C.
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