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1. Instruments and Materials

Instruments. UV-visible absorption (UV-vis) and circular dichroism (CD) spectra were measured
using a Hitachi U-4000S spectrophotometer and a Jasco J-820P spectropolarimeter, respectively. The
temperature was controlled with a Komatsu Electronics SPR-7 for UV-vis spectral measurements and
a Jasco PTC-423L apparatus for CD spectral measurements. Fluorescence (FL) spectra were measured
using a Hitachi F-4500 fluorescence spectrophotometer. The temperature was controlled with a
Komatsu Electronics CTE32 apparatus. IR spectra were recorded with a Jasco FT-IR-460 Plus / IRT-
30 spectrophotometer.

Materials. Compound L-1 was prepared according to a previously reported method.'

Sl



2. UV-vis, CD, FL and IR Spectra Measurements (Figures 2 — 4, 6 and S1)

Chloroform/n-hexane (CHCls/Hx) mixtures were mainly used as solvents. UV-vis, CD and FL
spectral measurements of 4.20 x 10> and 4.20 x 10~° M solutions were performed at 25 °C in a I-mm
and a 1-cm cell, respectively, except for the FL spectrum in CHCly/Hx (100/0) (4.20 x 107" M),
because the FL intensity saturated at 4.20 x 10°° M solution. IR Spectral measurement of 4.20 x 10~*
M solution was performed at about 25 °C in a 1-mm cell. In addition, 1,1,2,2-tetrachloroethane/n-
dodecane (TCE/C,,Hy6) mixtures were also used as solvents. The spectral measurements of the 4.20 x

10~ M solutions were performed at 25 °C in a 1-mm cell.

3. Computation Method (Figure 5)

UV-vis spectra of a model compound, a hexakis(phenylethynyl)benzene, were calculated using the
Spartan’06 programs (Wavefunction, Inc. Irvine, CA)* operated using a PC running under Windows"
Vista. The calculations were carried out for molecules adopting ten different conformations as a
function of dihedral angle S (defined as the torsion angle between the outer benzene rings and the
central part of the molecule as shown in the inset of Figure 5), where the [ value was varied at 10°
intervals from = 0 (planar conformation) to 80° and additionally £ = 35°. As a first step, the ten
molecules were optimized at the Hartree-Fock (HF) level with the 6-31G* basis set,” where the Pvalue
was fixed and the remaining geometric parameters were allowed to relax fully. Subsequently, for the
optimized molecules, single-point excited calculations were performed using time-dependent density
functional theory (TDDFT) following ground-state calculations at the DFT level with the B3LYP

functional® and the 6-31G* basis set.” Then, the wavelengths of absorption maxima (Amax) were picked

up and plotted against the value of £.

4. References

S2



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (¢) The Royal Society of Chemistry 2009

S1. K. Sakajiri, T. Sugisaki, K. Moriya, Chem. Commun., 2008, 3447-3449.

S2. Y. Shao, L. F. Molnar, Y. Jung, J. Kussmann, C. Ochsenfeld, S. T. Brown, A. T.B. Gilbert, L. V.
Slipchenko, S. V. Levchenko, D. P. O'Neill, R. A. DiStasio Jr, R. C. Lochan, T. Wang, G. J.O.
Beran, N. A. Besley, J. M. Herbert, C. Y. Lin, T. Van Voorhis, S. H. Chien, A. Sodt, R. P. Steele, V.
A. Rassolov, P. E. Maslen, P. P. Korambath, R. D. Adamson, B. Austin, J. Baker, E. F. C. Byrd, H.
Dachsel, R. J. Doerksen, A. Dreuw, B. D. Dunietz, A. D. Dutoi, T. R. Furlani, S. R. Gwaltney, A.
Heyden, S. Hirata, C.-P. Hsu, G. Kedziora, R. Z. Khalliulin, P. Klunzinger, A. M. Lee, M. S. Lee,
W. Liang, I. Lotan, N. Nair, B. Peters, E. 1. Proynov, P. A. Pieniazek, Y. M. Rhee, J. Ritchie, E.
Rosta, C. D. Sherrill, A. C. Simmonett, J. E. Subotnik, H. L. Woodcock III, W. Zhang, A. T. Bell, A.

K. Chakraborty, Phys. Chem. Chem. Phys., 2006, 8, 3172-3191.

S3. W. J. Hehre, R. Ditchfield, J. A. Pople, J. Chem. Phys., 1972, 56, 2257-61.

S4. (a) A. D. Becke, J. Chem. Phys., 1993, 98, 5648-5652; (b) C. Lee, W. Yang, R. G. Parr, Phys. Rev.

B, 1988, 37, 785-789.

S3



300

L 7/93

200

100

As /M7 em™”

-100

-200

-300 | | |
250 300 350 400 450

A/nm

Fig. S1 CD spectra of L-1 (4.20 x 10° M at 25 °C) measured in different solvent compositions

(CHCIy/Hx): (7/93), (7.2/92.8), (10/85) and (30/70).
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Fig. S2 Photographs of solutions (4.20 x 10~® M) under UV irradiation at 365 nm: orange in CHCl3/Hx

(5/95); yellow in CHCIs/Hx (10/90); and light blue in CHCI3/Hx (100/0).
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