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Figure 1 Photos of different amine-acetone solutions under the
irradiation of UV light after reacting at room temperature for different
times (color online).
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Figure 2 (a, b) Fluorescence excitation (dashed line) and emission spectra (solid line) of 1-propanamine (PA)-acetone (a) and 1,2-ethanediamine
(EDA)—acetone (b) solutions after different reaction time. (c, d) Time-dependent maximum excitation wavelength (4.,) (¢) and maximum emission
wavelength (4.,) (d) of two amine—acetone solutions (color online).
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Figure 3 (a) FTIR spectra of acetone, 1-hexanamine (HA) and their ketimine product; (b, c) the 'H (b) and C NMR (c) spectra of the ketimine
(color online).
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Figure 4 (a, c) Fluorescence excitation (dashed line) and emission spectra (solid line) of the acetone solutions of the imines obtained from HA (a)
and DEA (c) with different concentrations; (b, d) the corresponding change of 1., ., and PL intensity in (a) and (c), respectively (color online).
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Figure 5 Particle sizes of the ketimines obtained from HA and DEA
in acetone solutions with different concentrations (color online).
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Figure 6 Fluorescence excitation (dashed line) and emission spectra (solid line) (a) and the particle sizes (b) of N-hexylpropan-2-imine in various
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Figure 7 Optimized conformations of various N-hexylpropan-2-imine
molecule(s) and the energy levels of HOMOs and LUMOs (color
online).
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Abstract: Non-traditional organic luminescent materials have attracted more and more attention in recent years because
of their unique luminescent behaviors and mechanisms. Some aromatic imines (Schiff bases) have been found to exhibit
aggregation-induced emission behaviors, but there is no report on the luminescence behavior of small aliphatic
ketimines yet. This work reports that aliphatic primary amines easily react with acetone at room temperature, producing
products with very strong fluorescence emissions. The fluorescence intensity increases with the increasing reaction time,
and the maximum excitation and emission wavelengths red-shift significantly, with the maximum emission wavelengths
more than 600 nm. Structural characterizations prove that the fluorescent products are aliphatic ketimines. These
compounds exhibit concentration-enhanced emission behaviors. Their fluorescence intensity increases and the emission
red-shifts with the increasing concentration. The aliphatic ketimines show aggregation-enhanced emissions, and the
aggregate particle size increases with the increase of concentration. The fluorescence emission of the ketimines is also
sensitive to solvents. Theoretical calculation results show that the HOMO-LUMO energy gap of ketimine aggregates
decreases with the increase of the number of the aggregated molecules. This study expands the scope of non-traditional
luminescent materials and may have potential practical applications.

Keywords: non-traditional luminogens, aliphatic ketimines, aggregation-enhanced emission, fluorescence
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