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One-pot Synthesis of Room Temperature Phosphorescent
Boron-difluoride Derivative for Printing
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(College of Materials and Chemical Engineering , China Three Gorges University, Yichang 443002, China)

Abstract Pure organic room-temperature phosphorescent (RTP) materials have been under wide investigation due
to their various potential applications. Till now, most reported organic RTP materials emit robust RTP in crystalline
state, but lose RTP properties during the solution processing. Here, a boron-difluoride derivative bearing multiple
methoxy group (BF,tPMO) was synthesized through a one-pot two-step reaction. The existence of multiple methoxy
groups helped to construct effective intermolecular non-covalent interactions, as revealed by X-ray single crystal
structure. These intermolecular non-covalent interactions might help to alleviate molecular motions to increase
emission efficiency, and also help to maintain its crystalline nature during the evaporation of organic solutions to
keep its RTP character. Our experimental results indicate that BF,-2PMO maintained its RTP properties after solution
processing, providing an effective strategy for designing RTP materials with convenient manipulation.
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Scheme 1 Synthetic route of the designed boron-difluoride derivative
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(HPLC), &M 48722\l 5 CHI660E BYHL Ak 2% TAES,, iR RAE/A F] ;5 Shimadzu UV-2600 48 4h-1] I,
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#42.0%. '"H NMR (400 MHz, CDCL,), §: 6.57(s, 1H), 6.12(s, 4H), 3.85(s, 6H), 3.83(s, 12H);
“F NMR (376 MHz, CDCl,), &: —138.20, —138.27; “C NMR (101 MHz, CDCl,), &: 181.68, 164. 55,
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Fig.1 Steady-state photoluminescent and delayed emission spectra of the BF,-/PMO crystal(A),
phosphorescence decay profiles of the crystal at different temperatures(B) and energy
diagram and frontier orbitals contributions in the ground state(C)

(A) Delayed time 0. 01 ms; inset: photographs for the crystal under 365 nm light;

(B) inset: phosphorescence decay profiles of the crystal at room temperature.
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Fig.2 Conformation and the energy level diagram for the monomer(A), intermolecular interactions(B)

and molecular packing and the energy level diagram(C) for the dimers
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Fig. 3 Photographs of an apple drawn manually on brown paper(A) and stars and a house printed on
brown paper(B) using different inks under UV light and ceasing UV irradiation

(B) Stars: BF,-tPMO; house: quinoline sulfate; the afterglow images were taken after switching off UV light at 77 K.
A
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