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Charge-transfer (CT) 1 -complexes are formed between planar porphyrins and
1,4,5,8,9,12-hexaazatriphenylene (HAT) derivatives with large formation constants, exhibiting broad CT
absorption bands. The unusually large formation constants result from close face-to-face contact between
two planar 1t -planes of porphyrins and HAT derivatives. The redox potentials of porphyrins and HAT
derivatives measured by cyclic voltammetry indicate that porphyrins and HAT derivatives act as electron
donors and acceptors, respectively. Formation of 1 : 1 CT complexes between porphyrins and HAT
derivatives was examined by the UV-vis, fluorescence and 1H NMR measurements in nonpolar solvents. The
occurrence of unprecedented ultrafast photoinduced electron transfer from the porphyrin unit to the HAT
unit in the CT 1 -complex was observed by femtosecond laser flash photolysis measurements. Highly linear
aggregate composed of a planar porphyrin and an HAT derivative was observed by TEM and AFM.
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Chart 1. Chemical structures of TPh, HAT and
porphyrin derivatives.
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Figure 1. Cyclic  voltammograms  of
HAT(COOMe)s and CGHAT-TIm.
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Figure 2. Absorption spectra of (a) TPh (black),
(b) TPhOACc (yellow), (c) HAT(COOMe), (blue)
and (d) CqHAT-TIm (red) in 10 pM CH,CL,. (e)
Normalized absorption spectrum of CgHAT
(green) for comparison.
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Figure 3. (A) Absorption spectral changes of H,P
([H,P] = 10 puM) upon addition of C;HAT-TIm
(0-100 pM) in CH,Cl,. The inserted expanded
figure indicates a broad CT absorption of the
H,P-C;HAT-TIm complex. (B) Absorption
profile at 440 nm. Inset: plot of (o' —1)
[C;HAT- TIm] — a[H,P],.
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Figure 4. TEM images of (A) the C;HAT-TIm
assembly and (B) the H,P-C;HAT-TIm assembly.
The images were taken by drop cast of theCH,Cl,
solution of the components onto the grid. (C)
AFM image of the H,P-C;HAT-TIm composites.
(D) Schematic illustration of the proposed
supramolecular structures between H,P
(pink/purple) and C;HAT-TIm (blue/green).
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