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Synthesis of Soluble Trioxotriangulene Derivatives toward Solution Processing
Device Fabrication
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Abstract Novel trioxotriangulene (TOT) type stable neutral radicals with high solubility in organic solvents

were synthesized with aim of new type liquid-phase secondary battery and solution-processed semiconductive

devices such as photo voltaic cells. Benzene-rings having three alkoxy groups were introduced at the

2,6,10-positions of TOT skeleton via the cross-coupling reaction of the radical precursor of brominated TOT.

These TOT derivatives were soluble to several organic solvents such as CH,Cl, and toluene, etc. The

stereoelectronic effects of substituent groups on the redox properties were investigated by the cyclic

voltammetry. The electronic-spin structures were elucidated by the ESR spectra and sophisticated quantum

chemical calculation.
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Figure 1.
trioxotriangulene (TOT)
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Figure 2. Molecular structures of TOT derivatives having alkoxycarbonyl groups (1a~1¢) and trialkoxyphenyl groups (2a, 2b)
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Figure 3. Synthetic procedure of trialkoxyphenyl substituted
TOT derivatives (2a, 2b)

3. RBRERLBE

ABFFRLANCARKICEI L W= REER TOT HiE
KRBV R e VEBEHREERE OBSSBAMEEZ AU
ITORRAB TV TG E 2T 2 ©F VW IVEIERER
AR LT, TNEBETCUET I LIZLoTT =4
VIBEE LCHEELEOL, (LERMICEBMET A TT Y
HINZENTZ (K 3) , TRETHO TOT FERELFRLT
<. 2 OFHWZVANVTINTRLER, ERFTEANVE
EME R LTz, SREAMARICT T 2EMEEZ AL
TAH AFUE Qan=1) I L RoEEAF LR
Clixh 0B E R Uiz, —F . n- K7 % 14K (2b,
n=12) AR OB HRIEEI K U CBE RO R
R LTz, 2a BLD 2b OBEKIRETOETF AT bv
TIE Amax ~800 nm 12 b U 72 d v 7 = =)L L TOT
BB OS5 TRNERMBEBIRUKRICRE S 28O RN
NEBEI SNz, £z, 1100 nm [T OEFRIEERIC X
NFEEMBENCHAR TS LEZLNDET AT %
WIVHERBERI E LTEBIS N2 &b, BRFICE
Wz ERBICL 2 BCEGRENMET L. BHEREEICST
THRMENRM ELTEEE L OND, BRETAL7 b
MZBWTIL, @Bu)sTOT 72 & & AR OITARIM I
23 1300-1400 nm ATUTITIREE 223 B S L7z 2 & A
5.2 IZEMEREEIZI VT TOT FEEIC SR - B
BEEPER LTI EEZLND [5],

2 DT =FUBERNEFA ) v I ARLE AR
— T, (-Bu)TOT 72 & LRERIC, FHET AN L T
CANT NTT =F NCED 4 BEORBLETIE S ER
SNz, BLRITEMITEREOBVEFHEEDTZD,
(¢-Bu);TOT & bl U CIREMANZ S 7 b LTV, B
HRRETD ESR A7 ML TIE, TOT B D 6 DR
Wz, TRZERORCE VB ED 2 SOXKERICHES

Figure 4. Electronic spin density distribution of 2a obtained
by the density functional
UBLYP/6-31G**//[UBLYP/6-31G** level.
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