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Development of Systematic Methods for Regioselective Syntheses of
Fluorine-Substituted Polycyclic Aromatic Hydrocarbons

Ichikawa, Junji
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We have developed he synthetic methods for fluorine-substituted polycyclic

aromatic hydrocarbons (F-PAHs), hich were based on the characteristic reactivities of
fluoroalkenes (1,1-Difluoro-1-alkenes, 1,1,2-trifluoro-1-alkenes, 1,1-difluoroallenes, and
2-trifluoromethyl-1-alkenes) and the alpha-carbocation stabilizing effect of fluorine substituents.
By using the F-PAH library originally built up in this project, their physical properties were
investigated mainly from the viewpoint of organic semiconductors. Thus, advantageous effects of
fluorine introduction were found on (i) the energy levels, (ii) mobilities, (iii) solubilities in
organic solvents, and (iv) packing structures in crystals.
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(2) F-PAH

F- F-PAH
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(2-1) F-PAH
F- HOMO-LUMO Ey 3.61 eV 3.69 eV
1 21eV 371 ev
F- Eox
HOMO Eromo -5.84¢eV -572¢eV
-5.62eV F- HOMO HOMO
EHOMO Eg LUMO ELUMO F-
ELumo -2.23eV -2.03 eV 5- 1p 13- Ir
p 2
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= Enomo ELumo Solubility in THF
Entry Compound
(eV) (ev)? (eV) (102mol/L) > (wt%)
1 5-Fluoropicene 1p 369 -572(-0.10) -2.03 14 (2 0.48
2 6-Fluoropicene 1s 363 -572(-0.10) -2.09 16 (25) 5.3
3 13-Fluoropicene Ir 368 -575(-0.13) -2.07 9.3(15) 31
4 13,14-Difluoropicene  2d  3.63  -5.81(-0.19) -2.18 2.8(4) 0.98
5 1,6-Difluoropicene 2f 361 -5.84(-0.22 -2.23 8.1(13) 29

aThe decrease against picene [Eq(picene) = 3.71 eV, Enomo(picene) = -5.62 eV] isindicated in parentheses.
® The solubility relative to picene isindicated in parentheses.
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Compound vacuum spin
deposition casting

5-Fluoropicene  1p 2.8x 10° —

13-Fluoropicene  1r 6.6x 1072 1.3x 10*
Lambert-Beer F-PAH
0.0064 mol/L (0.20 wt%)

6- 1s 25 0.16 mol/L,
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