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Design, synthesis and photoelectric properties of the
p-methylthiophenol functionalized spiro-9,9’-oxanthrene fluorene
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Abstract: A novel spiro compound 2, 7-di (4-methylthiophenol) -spiro-9, 9'-oxanthrene fluorene (DMePhS-
SFX) was successfully prepared by functionalizing spiro-9, 9’ -oxanthrene fluorene (SFX) with p-methylthiophenol
using cuprous oxide as a catalyst. The molecular structure was detailedly characterized by high resolution mass
spectrometry, hydrogen spectroscopy and carbon spectroscopy. The data of thermogravimetric analysis showed that
the thermal decomposition temperature of DMePhS-SFX was as high as 375 °C with 5% weight loss. The UV
absorption and fluorescence spectra showed that the compound had intense absorption ranging from 220 to 370 nm,
and the wavelength of its maximum emission peak was around 379 nm. The triplet energy level of the compound was
2.51 eV that was calculated from the first emission peak of phosphoresce luminescence at low temperature, which

indicated that the compound could be used as host material to prepare red and green phosphorescent devices. The
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highest occupied orbit (HOMO) and the lowest unoccupied orbit (LUMO) energy levels were —5.88 eV and

—2.16 eV, respectively, which were obtained by cyclic voltammetry.

Key words: spiro[ fluorene-9,9’ -xanthene | ; p-methylthiophenol; thermal stability ; frontier molecular orbital
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'H NMR (600 MHz, CDCI,) 6:7.59 (d, J=
6.6 Hz,2H),7.15(m,12H),7.04(d,J=6 Hz,4H),
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Fig. 1 Thermogravimetric analysis curve of

DMePhS—-SFX under nitrogen atmosphere
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Fig. 2 UV-vis and PL spectra of DMePhS—-SFX in

dichloromethane solution
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Fig. 3 Phosphorescent spectrum of DMePhS-SFX in

dichloromethane solution at temperature of 77 K
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