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1. Instrumentations and materials.

All reagents and solvents were of commercial reagent grade and were used without further purification.
'H and 3C NMR spectra were recorded on a JEOL ECA-600 spectrometer, and chemical shifts were
reported as the o scale in ppm relative to the internal standards CHCl; (6 = 7.26 ppm for 'H).
Hexafluorobenzene (6= —162.9 ppm) was used as external standard for ’F NMR measurements. X-
Ray crystallographic data was obtained by using a Rigaku XtaLAB P-200 system. The structures were
solved by using direct methods (SHELX-97 or SIR-97). Structure refinements were carried out by using
SHELXL-98. Steady-state absorption spectra were obtained with an UV-VIS-NIR spectrometer
(Varian, Cary5000) and steady-state fluorescence spectra were measured on a Hitachi model F-2500
fluorescence spectrophotometer and a Scinco model FS-2. The femtosecond time-resolved transient
absorption (fs-TA) spectrometer consists of an optical parametric amplifier (OPA; Palitra, Quantronix)
pumped by a Ti:sapphire regenerative amplifier system (Integra-C, Quantronix) operating at 1 kHz
repetition rate and an optical detection system. The generated OPA pulses have a pulse width of ~ 100
fs and an average power of 1 mW in the range of 280-2700 nm, which are used as pump pulses. White
light continuum (WLC) probe pulses were generated using a sapphire window (3 mm thick) by focusing
a small portion of the fundamental 800 nm pulses which was picked off by a quartz plate before entering
the OPA. The time delay between pump and probe beams was carefully controlled by making the pump
beam travel along a variable optical delay (ILS250, Newport). Intensities of the spectrally dispersed
WLC probe pulses are monitored by a High Speed Spectrometer (Ultrafast Systems) for both visible
and near-infrared measurements. To obtain the time-resolved transient absorption difference signal at a
specific time, the pump pulses were chopped at 500 Hz and absorption spectra intensities were saved
alternately with or without pump pulse. Typically, 4000 pulses excite the samples to obtain the fs-TA
spectra at each delay time. The polarization angle between pump and probe beam was set at the magic
angle (54.7°) using a Glan-laser polarizer with a half-wave retarder in order to prevent polarization-
dependent signals. Cross-correlation fwhm in pump-probe experiments was less than 200 fs and chirp
of WLC probe pulses was measured to be 800 fs in the 400-800 nm region. To minimize chirp, all
reflection optics in the probe beam path and a quartz cell of 2 mm path length were used. After fs-TA
experiments, the absorption spectra of all compounds were carefully examined to detect if there were

any changes due to degradation and photo-oxidation of samples.
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2. NMR spectra

NMR spectra of 2: 'TH NMR (600.17 MHz, CDCl;, 25 °C): 6 = 8.68 (s, 1H; outer f-H), 8.67 (s, 1H;
outer 5-H), 8.47 (s, 1H; outer p-H), 8.16 (s, 1H; outer f-H), 7.96 (s, 1H; outer 5-H), 7.88 (s, 1H; outer
p-H), 7.12 (s, 1H; outer 5-H), 6.79 (s, 1H; outer -H), 6.03 (d, J = 4.6 Hz, 1H; boundary f-H), 5.88 (s,
1H; boundary -H), 3.84 (s, 1H; boundary $-H), 3.47 (d, J = 5.5 Hz, 1H; boundary -H), -0.19 (s, 1H;
inner -H), —0.35 (s, 1H; inner f-H), —0.43 (s, 1H; inner f-H), —1.22 (s, 1H; inner f-H) ppm; '°F NMR
(564.73 MHz, CDCl;, 25 °C): —133.73 (m, 1F; ortho-F),—135.03 (d, /= 13.0 Hz, 1F; ortho-F), —135.26
(d, J=13.0 Hz, 1F; ortho-F),—-135.71 (d, J= 13.0 Hz, 1F; ortho-F),—136.46 (d, J= 13.0 Hz, 1F; ortho-
F),-136.66 (d, J=13.0 Hz, 1F; ortho-F),—137.28 (d, J=13.0 Hz, 2F; ortho-F), —137.85 (m, 2F; ortho-
F), —138.81 (d, J = 13.0 Hz, 1F; ortho-F), —139.25 (d, J = 26.0 Hz, 1F; ortho-F), —139.91 (d, /= 13.0
Hz, 1F; ortho-F), —140.35 (d, J= 9.1 Hz, 1F; ortho-F), —142.64 (d, J = 13.0 Hz, 1F; ortho-F), —144.45
(d, J=13.0 Hz, 1F; ortho-F), —151.09 (t, J = 13.0 Hz, 1F; para-F), —153.74 (t, J = 13.0 Hz, 1F; para-
F),—153.90 (t, J = 13.0 Hz, 1F; para-F),-154.17 (t, J = 13.0 Hz, 1F; para-F), -154.37 (t, J=13.0 Hz,
1F; para-F), —155.89 (t, J = 13.0 Hz, 1F; para-F), -156.66 (t, J = 13.0 Hz, 1F; para-F), -157.93 (t, J =
13.0 Hz, 1F; para-F), —161 21 (s, 1F; meta-F), —161.87 (t, J = 13.0 Hz, 1F; meta-F), —-162.03 (t, J =
13.0 Hz, 1F; meta-F), —-162.21 (t, J = 13.0 Hz, 1F; meta-F), —162.64 (t, J = 13.0 Hz, 1F; meta-F), —
164.02 (m, 2F; meta-F), —164.40 (m, 2F; meta-F), —164.77 (t, J = 13.0 Hz, 1F; meta-F), 164.98 (s, 1F;
meta-F), —165.17 (s, 1F; meta-F), —165.60 (s, 2F; meta-F), —166.11 (s, 1F; meta-F), —168.60 (m, 1F;

meta-F) ppm.
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Fig. S1. ’F NMR spectrum of 2 in CDCl; at 25 °C. Peaks marked with * are due to impurities. The
sample was prepared by adding 40 equivalent of TBAF to a 4 mM solution of 1 in CDCl;.
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3. X-Ray Crystal Structure

CHSCN

Fig. §2. X-Ray crystal structure of 3. a) Top view and b) side view. The thermal ellipsoids are

represented at 50% probabilities.
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4. DFT Calculations

All calculations were carried out using the Gaussian 09 program.S! Counter cations were omitted in 3.
All structures were fully optimized without any symmetry restriction. The calculations were performed
by the density functional theory (DFT) method with restricted B3LYP (Becke’s three-parameter hybrid
exchange functionals and the Lee-Yang-Parr correlation functional) level,5>S3 employing a basis set 6-
31G(d) for C, H, N, and F. The NICS values and absolute 'H shielding values were obtained with the
GIAO method at the B3LYP/6-31G(d) level. The global ring centers for the NICS values were
designated at the nonweighted means of the carbon and nitrogen coordinates on the peripheral positions
of macrocycles. In addition, NICS values were also calculated on centers of other local cyclic structures
as depicted in the following figures.>* The ACID contours with vectors were obtained continuous set of
gauge transformation (CSGT) methods®S at the same computational level for optimization processed

based on optimized geometries without any modification.
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Fig. §3. a) Steady-state absorption spectrum and calculated vertical transitions, b) energy level

diagrams and molecular orbitals, and ¢) major vertical transitions of 2.
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Fig. S4. a) Steady-state absorption spectrum and calculated vertical transitions, b) energy level

diagrams and molecular orbitals, and ¢) major vertical transitions of 3.
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Fig. §5. a) NICS values of Bq ghost atoms for 2. b) ACID plot of 2 at an isosurface value of 0.05. The

external magnetic field is applied orthogonal to the molecule plane with vector point towards the viewer.
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Fig. §6. a) NICS values of Bq ghost atoms for 3. b) ACID plot of 3 at an isosurface value of 0.05. The

external magnetic field is applied orthogonal to the molecule plane with vector point towards the viewer.
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