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Hexapyrrolohexaazacoronene
Local 6p aromatic

Previous workIntroduction

• Hückel aromaticity in dication state

This work
Carbon incorporation toward fOPA via Vilsmeier-type reaction

Investigation of structural and physical properties

New azananographene

• Nitrogen-incorporated π plane

Application for organic electronics

Compound 3 was synthesized via SNAr reaction and intramolecular oxidative coupling reaction and carbon incorporated 4 was obtained via Vilsmeier-type reaction from 3.
Compound 4 was suggested to be diradical and emissive in the neutral state.
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B3LYP/6-31G(d)

B3LYP/6-31G(d)

1´10-5 M in CH2Cl2

Oxidant: NOSbF6 in CH3CN

B3LYP/6-31+G(d)

A B C

1 -13.0 4.6 -12.8
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NICS(0) calculation
(HPHAC-H)

GIAO/HF/6-311+G(d,p)//B3LYP/6-31G(d)

Absorption and PL
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ΦPL = 35.9%

Crystal structures of 3 and 4
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Optimized structures of 4-H

Potential (vs Fc/Fc+)
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Formula: C158H82F48N8,  Mw: 3004.31, T: 200 K, 
Crystal System: monoclinic, Space Group: C 121 (#5),
a: 23.0267(6), b: 18.2840(4), c: 22.5911(5),
Α: 90, β: 107.800(3), γ: 90,
V: 9056.0(4), Z: 2, R1: 0.0807, wR2: 0.2541, GOF: 1.036

Formula: C160H64F48N8,  Mw: 3008.44, T: 100 K, 
Crystal System: monoclinic, Space Group: P21/c,
a: 10.3858(1), b: 39.0995(6), c: 24.2551(5),
α: 90, β: 97.191(1), γ: 90,
V: 9772.0(2), Z: 2, R1: 0.0521, wR2: 0.1291, GOF: 1.015
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Side view

Top view

1.430 < Bond length
1.400 ≤ Bond length ≤ 1.430

Bond length < 1.400 (Å)

Bond length of 4

4

!"#!

$"$$

%#$&

'#(

)*)$ )*+$ )+$$ )+&$ )+,$ )-)$ )-+$ ),$$ ),&$ ),,$ ).)$ ).+$ !$$$ !$&$ !$,$
/01

Chemical Formula: C160H64F48N8

Exact Mass: 3008
Molecular Weight: 3010

T. Matsunaga et al., to be submitted

VT 1H NMR of 41H NMR of 3 and 4
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Expt.

Calcd. for
C160H64 F48N8  [M]

(λex= 580 nm)

Cyclic voltammograms of 4 in benzonitrile (1.0 mM), 
3 in CH2Cl2 (1.0 mM) Conditions: supporting 
electrolyte, 0.1 M TBAPF6; working electrode, Pt; 
reference electrode, Ag/AgNO3; counter electrode, 
Pt wire; scan rate, 100 mV/s, potentials, vs Fc/Fc+.
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2.26 eV

in toluene, rt

Solid state, rt

Closed-shell singlet R

Open-shell  singlet U
(Diradical)

diradical character
R: Spin-Restricted Singlet U: Spin-Unrestricted Singlet

α-spin β-spin

small ΔE

Vilsmeier-type
reaction
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