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Abstract: Aggregation-caused quenching (ACQ) and aggregation-induced emission (AIE) mole-
cules are highly emissive only in single molecular and aggregated state, respectively. This single-
state emissive character highly hampers their applications. In this work, we synthesized a three-state
(solution, gel and liquid crystal) highly emissive phasmid mesogen (PHAgen-12) and studied its
self-assembly and photophysical properties. PHAgen-12 consists of a long rod-like part ended by
two Percec-type dendrons. The rod-like core is “cyanostilbene + diphenyl-diacetylene+cyanostil-
bene”, featuring a D-A-mw-A-D type emitter. PHAgen-12 can well dissolve in common solvents such
as THF and DCM, form cylindrical micelle and further gel in selective solvents (alkanes) , and de-
velop into a hexagonal columnar liquid crystalline phase in bulk state, with four molecules in each
monomolecule-thick( ~0. 44 nm) hexagonal unit cell. In dilute solution, it behaves like a ACQ mol-
ecule with a quantum yield(QY) up to 90.3 % in CHCI,. It renders a strong AIE character in con-
densed states, with a QY of 58.5% in PHAgen-12/dodecane gel system (30% (wt) ) and a QY of
85. 5% in bulk liquid crystalline state

Key words: multi-state emissive ; liquid crystal; gel; aggregation-induced emission ( AIE) ; aggregation-caused

quenching(ACQ)
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