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I. Materials and Methods
1. General Experimental Methods

All reagents and solvents were of commercial reagent grade and were used without further purification
except where noted. Silica gel column chromatography was performed on Wakogel® C-200 and C-300.
Alumina column chromatography was performed on Sumitomo Active alumina. Thin-layer
chromatography (TLC) was carried out on aluminum sheets coated with silica gel 60 F,5, (Merck 5554). 'H
(600.17 MHz) and “F (564.73 MHz) NMR spectra were recorded on a JEOL ECA-600 spectrometer, and
chemical shifts were reported as the delta scale in ppm relative to CHCl, as internal reference for 'H (6 =
7.260 ppm), and hexafluorobenzene as external reference for “F (§ = -162.9 ppm). NMR signals were
assigned from the 'H-'H COSY spectra and comparison with the spectra in the presence of D,O (signals
assigned for NH protons disappear in the presence of D,O). High-resolution ESI-TOF mass spectra of
samples in acetonitrile were recorded on a BRUKER micrOTOF LC by using the ESI-TOF method in the
positive and negative ion mode. UV /Vis/NIR absorption spectra were recorded on a Shimadzu UV-3600PC
spectrometer. X-Ray single crystal diffraction analyses were performed on a Rigaku XtaLAB P200 apparatus
at —180 °C using two-dimensional detector PILATUS 100K/R with CuKa radiation (A = 1.54187 A). The

structures were solved by direct method SIR-97 and refined by SHELXL-97 program.



2. Synthetic Procedures and Compound Data

5,20-bis(a-bithienyl)-10,15,25,30-tetrakis(pentafluorophenyl)  [26]hexaphyrins T2 and  5,20-bis
(a-terthienyl)-10,15,25,30-tetrakis(pentafluorophenyl) [26]hexaphyrins T3.

To a solution of 5,10-bis(pentafluorophenyl)tripyrromethane (280 mg, 0.50 mmol; 1.0 equiv) and the
corresponding oligothiophene-5-carbaldehyde (1.0 equiv) in dry dichloromethane (10.0 mM) was added
methanesulfonic acid (2.5 M diluted with CH,Cl,; 20 mol%), and the resulting solution was stirred under N,
atmosphere at 0 °C for 2 h. After the addition of 2,3-dichloro-5,6-dicyanobenzoquinone (DDQ; 5.0 equiv), the
solution was stirred for another 15 min, and then passed through a short alumina column with CH,Cl, to
remove tar. The reaction mixture was purified by silica-gel chromatography (CH,Cl, : n-hexane = 1:2)
followed by recrystallization from CH,Cl,/n-hexane to give the corresponding hexaphyrins. T2 as black

crystals (85 mg; 22% yield) and T3 as brown crystals (43 mg; 10% yield), respectively.

T2: "H NMR (600 MHz, CDCl,, 213 K): § (ppm) 8.23 (br s, 1H; inner NH), 8.21 (d, 2H, ] = 3.7 Hz; outer 5-H),
8.16 (s, 2H; outer f-H), 7.89 (d, 2H, | = 3.7 Hz; outer 5-H), 7.70 (d, 2H, | = 4.0 Hz; outer 5-H), 7.61 (s, 2H; outer
B-H), 6.88 (d, 2H, ] = 3.7 Hz; bithienyl-H), 6.34 (t, 2H, ] = 3.7 Hz; bithienyl-H), 5.76 (d, 2H, ] = 4.0 Hz; outer
p-H), 5.28 (d, 2H, ] = 4.6 Hz; bithienyl-H), 5.13 (s, 2H, bithienyl-H), 5.12 (br s, 1H; inner NH), and 4.72 (d, 2H,
] = 4.6 Hz; bithienyl-H); F NMR (565 MHz, CDCl,, 213 K): 6 (ppm) —136.34 (d, 2F, ] = 23.0 Hz; 0-F), -136.52
(d, 2F, ] = 23.0 Hz; 0-F), —-136.87 (d, 2F, | = 23.0 Hz; 0-F), -138.03 (d, 2F, ] = 23.0 Hz; 0-F), -150.11 (t, 2F, ] = 22.0
Hz; p-F), -150.51 (t, 2F, ] = 22.0 Hz; p-F), -159.36 (br s, 2F; m-F), —=159.60 (br s, 2F; m-F), =159.80 (br s, 2F; m-F),
and -161.08 (br s, 2F; m-F). UV /vis (in CH,Cl,): A, [nm] (¢ [Mcm™]) = 380 (80000), 484 (36000), 548 (41000),
636 (40000), 950 (11000), 1080 (7000).



T3: "H NMR (600 MHz, CDCl,, 213 K): § (ppm) 8.35 (br s, 1H; inner NH), 8.20 (d, 2H, ] = 4.1 Hz; outer 5-H),
8.16 (s, 2H; outer f-H), 7.87 (d, 2H, | = 4.1 Hz; outer 5-H), 7.76 (d, 2H, | = 4.6 Hz; outer 5-H), 7.60 (s, 2H; outer
p-H), 7.20 (d, 2H, ] = 4.6 Hz; terthienyl-H), 6.97 (m, 2H; terthienyl-H), 6.90 (d, 2H, | = 3.2 Hz; terthienyl-H),
6.45 (d, 2H, ] = 3.2 Hz; terthienyl-H), 5.98 (d, 2H, | = 4.6 Hz; outer -H), 5.29 (d, 2H, | = 4.1 Hz; terthienyl-H),
5.22 (br s, 1H; inner NH), 5.15 (br s, 2H; terthienyl-H), and 4.78 (d, 2H, ] = 4.1 Hz; terthienyl-H); ’F NMR
(565 MHz, CDCl,, 213 K): 8 (ppm) —136.41 (d, 2F, ] = 23.0 Hz; 0-F), -136.58 (d, 2F, ] = 23.0 Hz; 0-F), -136.87 (d,
2F, ] = 23.0 Hz; 0-F), —137.96 (d, 2F, ] = 23.0 Hz; 0-F), -150.11 (t, 2F, ] = 22.0 Hz; p-F), -150.82 (t, 2F, ] = 22.0 Hz;
p-F), =159.35 (m, 4F; m-F), -159.79 (br s, 2F; m-F), and -160.95 (br s, 2F; m-F). UV /vis (in CH,Cl,): A,,.,[nm] (&
[M"'em™]) = 418 (95000), 650 (37000), and 975 (10000).

a-quaterthiophene-5-carbaldehyde s3
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According to the literature,'s" %% s1 (273 mg, 1.0 mmol), s2 (440 mg, 1.5 mmol), SPhos-Precat. (36 mg, 5
mol%), and dry THF (5.0 mL; 0.2 M) were added to a Schlenk tube. To the mixture, degassed 0.5 M K;PO, aq.
(4.0 mL, 2.0 mmol) was added. The reaction mixture was stirred at 40 °C. After 8 h, the mixture was cooled
to room temperature and CH,Cl, was added to dissolve the solids. The organic phase was dried over Na,SO,.
The solvent was removed under reduced pressure and the residue was purified by silica gel column
chromatography (CH,Cl,) and recrystallization with CH,Cl,/MeOH to give s3 as brown solids (270 mg, 75%
yield).

[S1] T. Kinzel, Y. Zhang, S. L. Buchwald, J. Am. Chem. Soc. 2010, 132, 14073.
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[S2] N. C. Bruno, M. T. Tudge, S. L. Buchwald, Chem. Sci. 2013, 4, 916.

s3: '"H NMR (600 MHz, CDCl,, 300 K): 6 (ppm) 9.87 (s, 1H), 7.67 (d, 1H, ] = 3.7 Hz), 7.28 (d, 1H, | = 3.7 Hz),
7.25 (m, 2H), 7.20 (dd, 1H, ], = 0.9 Hz, ], = 3.7 Hz), 7.13 (m, 2H), 7.10 (d, 1H, ] = 3.7 Hz), and 7.04 (dd, 1H, ], =
3.7 Hz, ], = 5.0 Hz); ®C NMR (151 MHz, CDCl,, 300 K): & (ppm) 182.53, 141.83, 139.01, 137.51, 137.48, 136.93,
135.20, 134.68, 128.14, 127.13, 125.27, 125,07, 124.70, 124.64, and 124.22.

5,20-bis(a-quaterthienyl)-10,15,25,30-tetrakis(pentafluorophenyl) [26]hexaphyrins T4

To a solution of 5,10-bis(pentafluorophenyl)tripyrromethane (140 mg, 0.25 mmol; 1.0 equiv) and
a-quaterthiophene-5-carbaldehyde s3 (90 mg; 1.0 equiv) in dry dichloromethane (25 ml; 10.0 mM) was
added methanesulfonic acid (2.5 M diluted with CH,Cl,; 20 mol%), and the resulting solution was stirred
under N, atmosphere at 0 °C for 2 h. After the addition of 2,3-dichloro-5,6-dicyanobenzoquinone (284 mg; 5.0
equiv), the solution was stirred for another 20 min, and then passed through a short alumina column with
CH,CI, as an eluent. The reaction mixture was purified by silica-gel chromatography (CH,C, : n-hexane =

1:1) followed by recrystallization from CH,Cl,/n-hexane to give T4 as greenish crystals (34 mg, 15%).

T4: "H NMR (600 MHz, CDCl,, 213 K): § (ppm) 8.41 (br s, 1H; inner NH), 8.19 (d, 2H, ] = 4.1 Hz; outer 5-H),
8.14 (s, 2H; outer f-H), 7.86 (d, 2H, | = 4.1 Hz; outer 5-H), 7.79 (d, 2H, | = 4.6 Hz; outer 5-H), 7.59 (s, 2H; outer
p-H), 7.25 (dd, 2H, ], = 0.9 Hz, ], = 5.0 Hz; quaterthienyl-H), 7.15 (dd, 2H, ], = 0.9 Hz, ], = 5.0 Hz;
quaterthienyl-H), 7.02 (m, 2H; quaterthienyl-H), 7.01 (d, 2H, | = 3.7 Hz; quaterthienyl-H), 6.81 (d, 2H, ] = 3.7
Hz; quaterthienyl-H), 6.45 (d, 2H, | = 3.6 Hz; quaterthienyl-H), 6.05 (d, 2H, | = 4.6 Hz; outer 5-H), 5.41 (brs,
1H; inner NH), 5.30 (d, 2H, ] = 4.1 Hz; quaterthienyl-H), 5.20 (d, 2H, | = 3.6 Hz; quaterthienyl-H), and 4.82 (d,
2H, | = 4.1 Hz; quaterthienyl-H); F NMR (565 MHz, CDCl,, 213 K): § (ppm) -136.53 (m, 4F; 0-F), -136.90 (d,
2F, ] = 23.0 Hz; 0-F), —138.00 (d, 2F, ] = 23.0 Hz; 0-F), -150.34 (t, 2F, ] = 22.0 Hz; p-F), -150.88 (t, 2F, ] = 22.0 Hz;
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p-F), =159.60 (m, 4F; m-F), -160.02 (br s, 2F; m-F), and -161.00 (br s, 2F; m-F). UV /vis (in CH,Cl,): A,.,[nm] (&
[M™em™]) = 432 (102000), 557 (60000), and 1004 (17000).

5,15-bis(pentafluorophenyl)-10,20-bis(2-thienyl)porphyrin P1 &

5,15-bis(pentafluorophenyl)-10,20-bis(5-bromo-2-thienyl)porphyrin P1Br

CeFs

CeFs 1. CHLSO3H (25 mol%) R

N B 2.DDQ (3.0 eq) . B S |
\\ Z RS Y  CHLCI, (10 mM) S \
NH HN 0°C,2h; R
thenr.t., 30 min.
s4 s5 R =H)
s6 (R =Br) CeFs
Pl R =H)
PIBr (R =Br)

To a solution of 5-pentafluorophenyldipyrromethane s4 (156 mg, 0.50 mmol; 1.0 equiv) and the
corresponding thiophene-carboxaldehyde s5 or s6 (1.0 equiv) in dry dichloromethane (50 ml; 10 mM) was
added methanesulfonic acid (2.5 M diluted with CH,Cl,; 25 mol%), and the resulting solution was stirred
under N, atmosphere at 0 °C for 2 h. After the addition of 2,3-dichloro-5,6-dicyanobenzoquinone (340 mg; 3.0
equiv), the solution was stirred for another 30 min, and then passed through a short alumina column with
CH,CI, as an eluent. The reaction mixture was purified by silica-gel chromatography (CH,C, : n-hexane =
1:1) followed by recrystallization from CH,Cl,/n-hexane to give P1 (65 mg, 32%) or P1Br (156 mg, 56%) as

purple crystals.

P1: 'H NMR (600 MHz, CDCL, 300 K): 6 (ppm) 9.15 (d, 4H, ] = 4.6 Hz; p-H), 8.79 (d, 4H, | = 4.6 Hz; -H), 7.95
(dd, 2H, ], = 5.5 Hz, ], = 1.4 Hz; thienyl-H), 7.90 (br d, 2H, | = 5.5 Hz; thienyl-H), 7.53 (dd, 2H, ], =5.5Hz, ], =
3.2 Hz; thienyl-H), and -2.74 (br s, 2H; inner NH); F NMR (565 MHz, CDCl,, 300 K): & (ppm) -136.66 (dd, 4F,
J1 =252 Hz, J,=7.0 Hz; 0-F), -152.11 (t, 2F, | = 22.0 Hz; p-F), and -160.90 (br t, 4H, | = 22.0 Hz; m-F). UV /vis
(in CH,CL): A,,.[nm] (¢ [M'em™]) = = 419 (360000), 514 (21000), 550 (4800), 591 (6700) and 650 (1500). HR
ESI-TOF-MS (positive mode): m/z (% intensity): 807.0730 (100) [M+H]", caled for C,H,,F,(N,S, = 807.0729.

P1Br: '"H NMR (600 MHz, CDCl,, 300 K): & (ppm) 9.20 (d, 4H, ] = 4.6 Hz; $-H), 8.82 (d, 4H, ] = 4.6 Hz; -H),
7.67 (dd, 2H, ], = 3.7 Hz, ], = 1.4 Hz; thienyl-H), 7.50 (dd, 2H, ], = 3.7 Hz, ], = 1.4 Hz; thienyl-H), and —2.80 (br
s, 2H; inner NH); F NMR (565 MHz, CDCl,, 300 K): 6 (ppm) -136.70 (dd, 4F, J, = 25.2 Hz, ], = 7.0 Hz; 0-F),
-152.76 (t, 2F, ] = 22.0 Hz; p-F), and -161.60 (br t, 4H, | = 22.0 Hz; m-F). UV /vis (in CH,Cl,): A, [nm]
(nomalized) = 421 (1.000), 515 (0.061), 551 (0.017), 591 (0.021) and 652 (0.004). HR ESI-TOF-MS (positive
mode): m/z (% intensity): 964.8929 (100) [M+H]", calcd for C,oH;5F;(N,S,Br, = 964.8922.



General Procedure for the Synthesis of 5,15-bis(pentafluorophenyl)-10,20-bis(a-oligothienyl)porphyrins

CGF5 C6F5
Br SPhos-Precat. (10 mol%) R
B S | N pinB—/ | 0.5M KsPO,aq (4.0eq) M S |
g \ S“MR THF (25 mM) g \
Br n 40°C,3h R n n
S6 (n = |, R = n-hexyl)
S2(n=2, R=H)
CeFs S7(n=3R=H) CoF's
PIBr P2-hex (n = 2. R = n-hexyl)
P3(n=3.R=H)
P4 (n=4.R=H)

P1Br (48 mg, 50 umol), the corresponding boronic acid pinacol ester (4.0 eq), SPhos-Precat. (3.6
mg, 10 mol%), and dry THF (2.0 mL; 25 mM) were added to a Schlenk tube. To the mixture, degassed 0.5 M
K,;PO, aq. (0.40 mL; 4.0 eq) was added. The reaction mixture was stirred at 40 °C. After 3 h, the mixture was
cooled to room temperature and CH,Cl, was added to dissolve the solids. The organic phase was dried over
Na,SO,. The solvent was removed under reduced pressure and the residue was purified by silica gel column
chromatography (CH,C, : n-hexane = 1:1) and recrystallization with CH,Cl,/MeOH to give P2-hex (52 mg,
91% yield) or P3 (34 mg, 60% yield) or P4 (20 mg, 31% yield) as brown or purple solids, respectively. (P2 (n

=2, R = H) was difficult to isolate because of its low solubility.)

P2-hex: '"H NMR (600 MHz, CDCl,, 300 K): § (ppm) 9.28 (d, 4H, | = 4.6 Hz; -H), 8.80 (d, 4H, | = 4.6 Hz; -H),
7.80 (d, 2H, ] = 3.7 Hz; thienyl-H), 7.53 (d, 2H, ] = 3.7 Hz; thienyl-H), 7.25 (d, 2H, | = 3.7 Hz; thienyl-H), 7.68
(d, 2H, ] = 3.7 Hz; thienyl-H), 2.90 (t, 4H, | = 7.7 Hz; hexyl-H), 1.77 (t, 4H, ] = 7.7 Hz; hexyl-H), 1.53 (m, 4H;
hexyl-H), 1.37 (m, 8H; hexyl-H), 0.93 (m, 6H; hexyl-H), and -2.70 (br s, 2H; inner NH); F NMR (565 MHz,
CDCl,, 300 K): 6 (ppm) -136.65 (dd, 4F, J; =25.2 Hz, ], = 7.0 Hz; 0-F), =152.02 (t, 2F, ] = 22.0 Hz; p-F), and
~160.73 (br t, 4H, ] = 22.0 Hz; m-F). UV /vis (in CH,CL): A,...[nm] (¢ [Mcm™]) = 421 (150000), 519 (18000), 566
(10000), 591 (9800) and 659 (2500). HR ESI-TOF-MS (positive mode): m/z (% intensity): 1139.2363 (100)
[M+H]", caled for CgoH,5F;oN,S, = 1139.2362.

P3: '"H NMR (600 MHz, CDCl,, 300 K): 6 (ppm) 9.29 (d, 4H, ] = 4.6 Hz; -H), 8.82 (d, 4H, ] = 4.6 Hz; -H), 7.84
(d, 2H, ] = 3.7 Hz; thienyl-H), 7.61 (d, 2H, | = 3.7 Hz; thienyl-H), 7.35 (d, 2H, ] = 3.7 Hz; thienyl-H), 7.29 (m,
4H; thienyl-H), 7.22 (d, 2H, ] = 3.7 Hz; thienyl-H), 7.09 (m, 2H; thienyl-H), and -2.67 (br s, 2H; inner NH); F
NMR (565 MHz, CDCl,, 300 K): 6 (ppm) —136.68 (dd, 4F, ], =25.2 Hz, ], = 7.0 Hz; 0-F), -151.95 (t, 2F, ] = 22.0
Hz; p-F), and -160.70 (br t, 4H, | = 22.0 Hz; m-F). UV /vis (in CH,Cl,): A, [nm] (¢ [M'cm™]) = 418 (180000),
517 (21000), 567 (13000), 591 (12000) and 657 (2200). HR ESI-TOF-MS (positive mode): m/z (% intensity):
1135.0219 (100) [M+H]*, caled for CH,sF1oN,S, = 1135.0238.

P4: '"H NMR (600 MHz, CDCl,, 300 K): 6 (ppm) 9.30 (d, 4H, ] = 4.6 Hz; p-H), 8.82 (d, 4H, ] = 4.6 Hz; 5-H), 7.84

(d, 2H, ] = 3.7 Hz; thienyl-H), 7.62 (d, 2H, | = 3.7 Hz; thienyl-H), 7.36 (d, 2H, ] = 3.7 Hz; thienyl-H), 7.23 (m,

6H; thienyl-H), 7.19 (d, 2H, ] = 3.7 Hz; thienyl-H), 7.15 (d, 2H, | = 3.7 Hz; thienyl-H), 7.05 (dd, 2H, ], = 5.0 Hz,
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J, = 3.7 Hz; thienyl-H), and -2.67 (br s, 2H; inner NH); ’F NMR (565 MHz, CDCl,, 300 K): § (ppm) —136.66
(dd, 4F, J; =25.2 Hz, J, = 7.0 Hz; 0-F), -151.93 (t, 2F, ] = 22.0 Hz; p—F), and -160.69 (br t, 4H, ] = 22.0 Hz; m-F).
UV /vis (in CH,Cl,): A, [nm] (& [M'em™]) = 419 (160000), 515 (22000; shoulder), 571 (13000), 584 (13000) and

659 (2200). HR ESI-TOF-MS (negative mode): m/z (% intensity): 1297.9887 (100) [M], calcd for Cg,H,sF1(N,Sq
=1297.9914.



IL. Supporting Figures and Tables
1. Absorption Spectra
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Figure S1. UV/Vis/NIR absorption spectra of T1-T4 in various solvents.
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Figure S2. Temperature dependent UV /Vis/NIR absorption spectra of T1 in 2-methyl THF (T = 77-297 K).
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Figure S3. Temperature dependent UV /Vis/NIR absorption spectra of T2 in 2-methyl THF (T = 77-297 K).
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Figure S4. Temperature dependent UV /Vis/NIR absorption spectra of T3 in 2-methyl THF (T = 77-297 K).
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Figure S5. Temperature dependent UV /Vis/NIR absorption spectra of T4 in 2-methyl THF (T = 77-297 K).
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2.'"H and “F NMR Spectra

(a): 'Hat 25 °C

\ \
9 8

4 3
(b): 'H at =60 °C
NH'
\ \
4 3
(c): 1°F at 25 °C
\ \ \ \ \ \ \ \ \
-130 -135 -140 -145 -150 -155 -160 -165 -170
(d): 9F at —60 °C
o-F
F m-F
\ \ \ \ \ \ \ \ \
-130 -135 -140 -145 -150 -155 -160 -165 -170

<« o/ ppm

Figure S6. Variable temperature 'H and ’F NMR spectra of T2 in CDCl,. *: Residual solvent peaks.
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Figure S7. Variable temperature 'H and ’F NMR spectra of T3 in CDCl,. *: Residual solvent peaks.
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Figure S8. Variable temperature 'H and ’F NMR spectra of T4 in CDCl,. *: Residual solvent peaks.
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Figure S9. (a) 'H and (b) ®C NMR spectra of s3 in CDCl; at 25 °C. *: Residual solvent peaks.

(a) * *

10 8 6 4 2 0 -2 -4
- §/ppm
(b) o-F p-F
m-F
I I I I I I I I I
-130 -135 -140 -145 -150 -155 -160 -165 -170

- §/ppm

Figure S10. (a) 'H and (b) "F NMR spectra of P1 in CDCl, at 25 °C. *: Residual solvent peaks.
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Figure S11. (a) 'H and (b) ’F NMR spectra of P1Br in CDCl, at 25 °C. *: Residual solvent peaks.
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Figure S12. (a) 'H and (b) F NMR spectra of P2 in CDCl, at 25 °C. *: Residual solvent peaks.
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Figure S13. (a) 'H and (b) "F NMR spectra of P3 in CDCl, at 25 °C. *: Residual solvent peaks.
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Figure S14. (a) 'H and (b) "F NMR spectra of P4 in CDCl, at 25 °C. *: Residual solvent peaks.
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Figure S16. '"H-"H COSY spectrrum of T3 in CDCl, at —40 °C.
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Figure S17. '"H-"H COSY spectrrum of T4 in CDCl, at —40 °C.
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3. ESI-TOF-MS Data

Intens. +MS, 0.0-0.2min #(1-11)|
(a) X104 1457.0685 %
3 1458,0713
1] 1459.0708 :
' 1460.0714
" A 1461.0686 1462.0671
) 1457.0699 ‘ , C ; 7457)
20001 A 1458,0731
1459.0758
e 10000 1461.0724
0 / ' . AN e 14620757
1457 1458 1459 1480 1461 1462 miz
(b) Intens. 1 +MS, 0.0-0.1min #1-7)
xod)  1621.0462 1622,0482
1623.0473 _
2] 1624.0468
N\ 1625.0464
c '
m: 1621.0453 1622.0486
1623.0511
10004 16240448 1625.0478
o v 1626.0404 1627.0436
" 1621 1622 1623 1624 1625 1626 1627 miz
Intens. : O 3min #(1-19)
(C ntens 17830050 17840075 MS, 0.0-0.3min #(1-19)
1000 A /\ 1785.0038
1786.0076
500
1787.0106
: J\ /\ AN L S
C86H32F 20N658, M-nH ,1783.01
2000 17830062 17840085 ;05 0119
] 1786.0057
e 1767.0088 208 0013
ol v v v : JA\ V2N 17890045 17900078
1782 1783 1784 1785 1786 1787 1788 1789 1790 miz

Figure S18. Observed (top) and simulated (bottom) high-resolution ESI-TOF-MS of (a): T2, (b): T3, and (c):
T4 in MeCN.
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Intens. NS, 0.0-0 2min #(1-0)
(a) 1081 807.0730
24 808.0758
.07
% j\ 809/0\54 810.0755 811.0768
C40HT6F 10N452, M+nH 807,07
Gl 807.0729
10003 /\ 808.0762
] 809.0791
: 10,0722
0 : : ey o BIRRE e
806 808 809 810 811 miz
Intens. +MS, 0.0-0.2min #(1-14
(b) oo 1139.2363 mn
1 1140 2383
4000 1141.2386
20001 A\ 1142,2376
0 o 1143‘24?%1—1‘4«21:?&@?% H 739
£3
20001 1139.2362 tll
1140 2305
10004 11412421
1142.2356
ol— A A 1143.2387 1144.2312
1138 1141 1142 1143 1144 1145 miz
Intens. | +MS, 0.0-0.2min #(1-11)
(C x104 964 8928
44 966.8910
: 962.8939 965.8960 ot sl
f\ A A /\ N\ 988983 9609001  970.9627
0 C40H14F10N4S2Br2, M+nH 962,69
964.8022
2000
= 966.8901
962.8940 8952
1000 967.8932
963,8973 -
Ao R N e
962 964 965 966 967 968 969 970 971 miz
( d) Intens +MS, 0.0-0.2min #(1-9)
x104 1135.0219
L 7
1137.0208
13 1138.0224
A A 11390189 41490209
C56H24F 10N4S6, M+nH 113502
sdog] 1135.0238
1136 0271
000 1137.0204
1138.0231
i . - /\ N\ 1139.0262 11400188 : . s
1133 1134 1137 1138 1139 1140 1141 1142 miz
Intens. -MS, 0.0-0.9min #(1-56)
(e) ooh3 1297 9887 ey
12989913 19096891
o] 1300.9906
i N 1301.9861
ey .
0 CBAH26F10N4SE, M ,1297.99
1297.9914
20007
1298.9947 47909881
1000 1300.8508
S\ OB 13020865 1303.9807
0% 12987, . 1299 1300 1301 1302 1303 1304 1305 miz

Figure S19. Observed (top) and simulated (bottom) high-resolution ESI-TOF-MS of (a): P1, (b): P2, (c): P1Br,

(d): P3, and (e): P4 in MeCN.
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4. Cyclic Voltammograms

12
E ox1

Ar=4(j 0-382 AE=1.29 eV
s ;

</’¥:

123
Ar=—{ Ex 569 AE=1.18eV

s 0.5[44 \ »
| / f . -

112
E"reda

E'2 o4
E™ 5  -1.963
Ar=—{¢ ]
S S
=4
S
E1/2red4
E'"2 s —1.981
Ar=—{¢ ] '
S S
W,
I T T T T T T T T T T T T T T T T T 1
1.2 0.8 0.4 0 -0.4 -0.8 -1.2 -1.6 -2 -2.4

E/V (vs Fc/Fct)

Figure S20. Cyclic voltammogram (CV; red line) of T1-T4.

Table S1. Electrochemical potentials” and estimated HOMO-LIMO gaps (AE) of T1-T4.
ER,, E®R. E%2. E2.w E2es E2eqs AE

[eV]

T1 - 0.3 -091 -098 -181 -211 129

T2 0.54 027 -091 -116 -176 -205 1.18

T3 0.39 022 -088 -112 -170 -1.96 1.09

T4 0.29 017 -087 -114 171 -198 0.98

[a] Measured in CH,Cl,, potentials [V] vs ferrocene/ferrocenium ion. Scan rate, 0.05 Vst working electrode,

Pt; counter electrode, Pt wire; supporting electrolyte, 0.1 ; Bu,NPF,.
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5. Crystal Data

(a) = _ ‘

L

(b)

Figure S21. X-Ray crystal structure of T2. Solvent molecules are omitted for clarity. The thermal ellipsoids
represent 30% probability level.
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(2)

Figure S22. X-Ray crystal structure of T3. Solvent molecules are omitted for clarity. The thermal ellipsoids
represent 30% probability level.
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72200

Figure S23. X-Ray crystal structure of T4. Solvent molecules are omitted for clarity. The thermal ellipsoids
represent 30% probability level.
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Table S2. Crystal data for T2, T3, and T4.

T2 T3 T4
formula 2(C,H,4F»oN,S,) CsHsFo NS¢ 2(CgeH3,F,0NSs),
1.84(C.H,,) 051(CHy.), G, 2(C,H,y), 0.44C,,
1.10(CH,CL,) 1.89(CH,CL,) 1.53(CCly), O
Solvent CH,Cl, CH,Cl, CHCl,
n-hexane n-heptane n-heptane
M, 3165.36 1882.68 4006.31
T [K] 93 93 93
crystal system triclinic monoclinic triclinic
space group P-1 C2/c P-1
(No. 2) (No. 15) (No. 2)
a[A] 18.9073(16) 49.998(16) 17.2734(8)
b[A] 20.7452(6) 12.402(3) 18.9028(5)
c[A] 21.091(2) 35.242(11) 30.1289(17)
al°] 67.38(2) - 105.000(14)
Bl°] 77.21(2) 131.613(5) 92.92(2)
v[°] 65.257(13) - 107.23(3)
V[AY 6917.2(9) 16338(8) 8988.7(7)
Z 2 8 2
Pealed [gcm's] 1.520 1.531 1.481
R, [I>20(I)] 0.0639 0.0850 0.1104
wR, [all data] 0.1805 0.2299 0.3750
GOF 1.042 1.034 1.073
CCDC Number 1025770 1025771 1025772
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Figure S24. Selected bond length and HOMA value of T2 in the packing structure. # The unit cell contains

two different hexaphyrins. The tripyrrodimethene units on the left half are included in the helical structure.
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Figure S25. Selected bond length and HOMA value of T3 in the packing structure. The tripyrrodimethene

unit on the left half is included in the helical structure.
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6. DFT Calculations

All calculations were carried out using the Gaussian 09 program.”’ Initial geometries were
obtained from X-ray structures. 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),***® 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 'H chemical shift values were calculated relative to
CHCl; (6 = 7.26 ppm, absolute shielding: 24.94 ppm). 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.

-30
_33% 583 LUMO+
_=8%M g5 LUMO
-36
46—
283
(eV)
AE =1.878
-5.0
_ 281
] _ 549 281 HOMO HOMO
1 —252 281 Homo-
-6.0

Figure S26. Frontier orbital diagrams of TO.
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3.0
- 328 o5 uMO+
3512
324 LUMO
3.6
46 AE =1.437
(eV) |
-4.949
————323HOMO
_50 —
| -5.605
—————— 322 HOMO-1
-5.988
60— ——— 321 HOMO-2
—6.4+ -6.438
———— 320 HOMO-3

Figure S27. Frontier orbital diagrams of T1.

3.0
5275 367 LUMO+1
n 8387 366 LUMO
86— AE=1.407
461"
—4.774
————— 365 HOMO
(eV) —
5.0
5528 364 HOMO-1 363
| =565 3s3HOMO-2
| 5789 360 HOMO-3
_60 —

Figure S28. Frontier orbital diagrams of T2.
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Figure S29. Frontier orbital diagrams of T3.
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Figure S30. Frontier orbital diagrams of T4.
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—3.0|
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Figure S31. Summary of energy diagrams of T0-T4.

32

-3.339

—4.679

—5.269

—5.504
-5.616

3275 409 LUMO+1

408 LUMO

AE = 1.340

407 HOMO

406 HOMO-1

405 HOMO-2
404 HOMO-3

T3

—3.331

—4.645

-5.121

-5.333

—5.608

8282 454 | UMO+1

450 LUMO

AE =1.314

449 HOMO

448 HOMO-1

447 HOMO-2

446 HOMO-3

T4

—-3.0

3.6

46

V)

—=5.0

——6.0




position | NICS (ppm) position| NICS (ppm)

a -12.25 A -15.54
b —22.63 A+l -13.93
c +3.64 B —15.00
d —26.94 B+1 -12.98

'H | &(ppm)

11" 9.55

2/2' 9.28

3/3' 10.85

4/4'" | -9.34

5/5'" | —6.45

position | NICS (ppm) position | NICS (ppm)

ala' -11.30 A —12.21
b/b' -17.29 A+1 -10.69
clc' +0.96 A-1 -11.64
did' -7.23 B -14.98
ele' -9.90 B+1 -25.15

' -1.27

a9’ -17.48

h/h' -17.71

H 3 (ppm)

11" 8.80

2/2' 9.01

3/3' 9.61

4/4' 8.97

5/5' 717

6/6' 8.85

77 0.40

8/8' 3.10

9/9' 3.99
10/10' —2.60

Figure S33. NICS values at various positions and simulated chemical shifts of T1 on the optimized structure.
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position NICS (ppm) position | NICS (ppm)

a —8.33 A —8.50

b/b' -11.29/-11.25 A+1 -7.78

clc' +2.14/+2.10 A-1 -8.01

d/d' -7.19/-7.10 B -9.95

ele' -8.02 /—8.31 B+1 -17.00
i +0.33 /+0.48 B-1 -17.31

glg' -10.70/-10.48 C -7.21
h -11.64 C+1 -6.92
in —-12.65/-12.74 C-1 —7.02
i -12.50/-12.49

H 3 (ppm)

171! 8.12/8.12
2/2' 6.05/6.12
3/3' 7.98/8.07
4/4' 8.42/8.37
5/5' 8.12/8.05
6/6' 7.82/7.85
7T 3.24/3.10
8/8' 4.45/4.44
9/9' 4.82/4.83
10/10' | 6.16/6.14
11/11"| 6.30/6.29
12112 2.03
13/13' 3.06

Figure S34. NICS values at various positions and simulated chemical shifts of T2 on the optimized structure.
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13 12

position| NICS (ppm) position | NICS (ppm)
® a -8.42 A -8.30
&K ~11 bib' -10.94 A+ -8.77
c/c' —2.24 A-1 -8.77
d/id' —7.03 B -9.75
ele' -7.94 B+1 -16.76
/' +0.17 B-1 —-16.76
alg' -10.42 c 717
h —-11.51 C+1 -9.39
i —-12.52 C-1 -9.39
il -10.64
k/K' -11.52
'H 4 (ppm)
11" 8.09
2/2' 6.09
3/3' 7.98
4/4' 8.34
5/5' 8.06
6/6' 7.79
77 3.42
8/8' 4.43
9/9' 4.67
10/10' 6.31
1111 6.47
12/12' 6.47
13/18' 6.62
14 2.18
15 3.09

® A+1 @ B+1 *C+1 ¢

oA *B

o A1 » B-1

Figure S35. NICS values at various positions and simulated chemical shifts of T3 on the optimized structure.

35




TeA+1  eB+

position [ NICS (ppm) H & (ppm) position | NICS (ppm)

a -8.45 1 8.08 A -8.23
b/b' —-10.90 2/2' 6.07 A+1 -9.63
clc' —2.26 3/3' 7.96 A-1 -9.63
d/id' -7.04 4/4' 8.31 B -9.73
ele' —7.80 5/5' 8.06 B+1 -16.65
' -0.15 6/6' 7.77 B-1 —-16.65
g/g' -10.41 707 3.47 c -7.13
h —-11.52 8/8' 4.45 C+1 -10.67
i -12.47 9/9' 4.71 C-1 -10.67

il -10.66 10/10' 6.14

k/K' -9.84 1111 6.28

mn -11.63 12/12' 6.51

13/13' 6.83

14/14' 6.69

15/15' 6.74

16 2.24

17 3.15

Figure S36. NICS values at various positions and simulated chemical shifts of T4 on the optimized structure.
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A (nm)
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360.31
355.09
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f

0.0032
0.0006
0.5178
0.0776
0.0340
0.1498
0.0786
0.3691
0.0078
0.0048
0.0349
0.0397
0.0187

A (nm)

335.76
333.76
328.78
327.63
326.47
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1100

f

0.0117
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Figure S37. Calculated absorption spectra on the basis of optimized structures (bars) and observed

absorption spectra (lines) of T1.
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Excited State 1: 1050.25 nm, £=0.1492

322 ->324 0.15587
322 ->325 -0.22360
323 ->324 0.63636 (HOMO to LUMO)
323 > 325 0.15862

Excited State 2: 906.31 nm, =0.0413

322 ->324 0.30353
323 ->324 -0.21412
323 ->325 0.60341 (HOMO to LUMO+1)

Excited State 3: 623.39 nm, f=0.0000
321 ->324 0.61958 (HOMO-2 to LUMO)
323 -> 326 0.33174

Excited State 4: 605.98 nm, f=0.3817

322 ->324 0.59761 (HOMO-1 to LUMO)
322 ->325 0.15099
323 > 325 -0.33096
323 <-325 0.11510

Excited State 5: 577.37 nm, £=0.0000

319 -> 324 -0.11339
321 ->324 -0.26836
321 ->325 -0.41781
323 ->326 0.44005 (HOMO to LUMO+2)
323 ->327 -0.18796

Excited State 6: 572.10 nm, f=0.6506

318 > 324 -0.10633
320 -> 324 -0.25811
322 > 324 -0.13603
322 > 325 0.58596 (HOMO-1 to LUMO+1)
323 -> 324 0.21040
323 -> 325 0.10320

Excited State 7: 523.36 nm, £=0.0000

319 -> 324 -0.11230
321 ->324 -0.14005
321 ->325 0.31043
323 ->326 0.35168
323 ->327 0.46922 (HOMO to LUMO+3)

Excited State 8: 508.72 nm, =0.1278

314 > 324 0.10852
318 -> 324 -0.28879
320 > 324 0.58435 (HOMO-3 to LUMO)
322 ->325 0.17473
323 ->328 0.11325

38

Table S2. The detailed information about TD-DFT calculation of T1. (Excited state 1-15)

Excited State 9: 500.47 nm, =0.0000

316 > 324 -0.14799
317 -> 324 -0.12866
321 ->325 -0.42930
322 ->326 0.20272
323 ->326 -0.17250
323 ->327 0.43072 (HOMO to LUMO+3)

Excited State 10: 487.78 nm, £=0.0000

317 -> 324 0.24306
319 > 324 0.62266 (HOMO—4 to LUMO)
319 ->325 0.13079

Excited State 11: 483.73 nm £=0.1293

314 > 324 0.16781
318 ->324 0.60043 (HOMO-5 to LUMO)
320 > 324 0.19430
320 -> 325 -0.11583
322 ->325 0.13476
323 ->328 0.16714

Excited State 12: 474.26 nm, £=0.0000

317 > 324 0.64118 (HOMO-6 to LUMO)
319 > 324 -0.21206
321 ->325 -0.10008
323 ->326 -0.14567

Excited State 13: 460.90 nm. £=0.0914

314 ->324 0.17444
318 ->324 0.13355
318 ->325 -0.14536
320 > 325 0.55768 (HOMO-3 to LUMO+1)
323 ->328 -0.31740

Excited State 14: 455.27 nm, £=0.0000

313 ->324 0.25489
316 -> 324 0.61709 (HOMO-7 to LUMO)
322 ->326 0.17202

Excited State 15: 448.23 nm, =0.0092

314 ->324 0.21670
315 ->324 0.61437 (HOMO-7 to LUMO)
320 ->325 -0.16255
323 ->328 -0.16068
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Figure S38. Calculated absorption spectra on the basis of optimized structures (bars) and observed

absorption spectra (lines) of T2.
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Table S3. The detailed information about TD-DFT calculation of T2. (Excited state 1-15)

Excited State 1: 1130.66 nm, f=0.1137 Excited State 10: 542.03 nm, £=0.0133
363 > 367 0.14821 362 > 367 -0.10545
364 > 367 -0.10000 363 > 368 0.11020
365 -> 366 0.68345 (HOMO to LUMO) 364 > 368 -0.11221
365 -> 369 0.66605 (HOMO to LUMO+4)
Excited State 2: 1001.95 nm, £=0.1039
363 -> 366 -0.14184 Excited State 11: 2.5287 eV, 490.32 nm  f=0.0736
365 > 367 0.69778 (HOMO to LUMO+1) 361 > 366 0.39049
364 > 368 -0.31401
Excited State 3: 724.03 nm, £=0.0001 365 ->370 0.47796 (HOMO to LUMO+5)
363 -> 366 0.10523
364 -> 366 0.69123 (HOMO-1 to LUMO) Excited State 12: 488.05 nm, =0.0262
361 > 366 0.57652 (HOMO-4 to LUMO)
Excited State 4: 690.74 nm, £=0.0051 364 > 368 0.26694
362 -> 366 -0.15966 365 ->370 -0.26729
364 > 367 0.53085 (HOMO-1 to LUMO+1)
365 -> 368 -0.43096 Excited State 13: 477.87 nm, £=0.0058
361 > 367 0.69074 (HOMO-4 to LUMO+1)
Excited State 5: 648.64 nm, f=0.0048
362 -> 366 0.54476 (HOMO-3 to LUMO) Excited State 14: 456.10 nm, £=0.0057
363 > 367 0.42358 355 > 366 0.14640
365 -> 368 -0.12491 356 > 366 0.12087
360 > 366 0.63989 (HOMO-5 to LUMO)
Excited State 6: 625.44 nm, {=0.1261 363 > 368 0.16038
362 -> 367 -0.43985
363 -> 366 0.51205 (HOMO-2 to LUMO) Excited State 15: 443.03 nm, =0.0220
365 > 367 0.12797 354 > 366 -0.12130
365 > 369 -0.15061 357 > 366 -0.24470
359 > 366 0.60275 (HOMO-6 to LUMO)
Excited State 7: 592.35 nm, £=0.0398 362 -> 368 -0.18632
362 -> 366 -0.13404
363 > 367 0.27673
364 > 367 0.37122
365 -> 368 0.51243 (HOMO to LUMO+2)

Excited State 8: 568.90 nm, f=0.0945

362 > 367 0.46103 (HOMO-3 to LUMO+1)
363 -> 366 0.38912
364 -> 368 0.14497
365 ->370 0.29590

Excited State 9: 555.37 nm, £=0.6748

362 -> 366 -0.38012
363 -> 367 0.46031 (HOMO-2 to LUMO+1)
364 -> 367 -0.25468
365 -> 366 -0.17063
365 -> 368 -0.17134
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Figure S39. Calculated absorption spectra on the basis of optimized structures (bars) and observed

absorption spectra (lines) of T3.
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Table S4. The detailed information about TD-DFT calculation of T3. (Excited state 1-15)

Excited State 1: 1190.95 nm, £=0.0938
404 -> 409 0.14645
407 -> 408 0.68845 (HOMO to LUMO)

Excited State 2: 1066.72 nm, =0.2131
404 -> 408 -0.11374

407 -> 409 0.70413 (HOMO to LUMO+1)

Excited State 3: 804.41 nm, =0.0018
406 -> 408 0.70177 (HOMO-1 to LUMO)

Excited State 4: 754.76 nm, f=0.0002

405 -> 408 -0.13966
406 -> 409 0.59806 (HOMO-1 to LUMO+1)
407 -> 410 -0.33812

Excited State 5: 702.86 nm, f=0.0073

404 -> 409 0.33368
405 > 408 0.60254 (HOMO-2 to LUMO)
406 -> 409 0.11832

Excited State 6: 676.04 nm, f=0.1589

404 -> 408 -0.34311
405 -> 409 0.59554 (HOMO-2 to LUMO+1)
407 -> 411 -0.10428

Excited State 7: 643.17 nm, =0.0344

404 -> 409 0.13534
406 -> 409 0.33885
407 -> 410 0.60134 (HOMO to LUMO+2)

Excited State 8: 597.57 nm, f=0.1075

404 -> 408 0.52412 (HOMO-3 to LUMO)
405 -> 409 0.27346
406 -> 410 0.18249
407 > 412 0.31959

Excited State 9: 571.13 nm, =0.6455

404 -> 409 0.58153 (HOMO-3 to LUMO+1)
405 -> 408 -0.31713
407 -> 408 -0.15886
407 -> 410 -0.11056

Excited State 10: 560.05 nm, £=0.0186
404 -> 410 -0.10803
407 > 411 0.67222 (HOMO to LUMO+3)
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Excited State 11: 527.23 nm, £=0.0816

404 > 408 -0.10595
405 -> 409 -0.10682
406 -> 410 -0.44059
407 -> 412 0.51655 (HOMO to LUMO+4)

Excited State 12: 497.14 nm, £=0.0120

402 -> 408 -0.16725
403 -> 408 0.65621 (HOMO-4 to LUMO)
404 -> 410 -0.12639

Excited State 13: 491.96 nm, =0.0005

402 -> 409 -0.32863
403 -> 409 0.57675 (HOMO—4 to LUMO+1)
405 ->410 0.18386

Excited State 14: 484.97 nm, £=0.0125

401 -> 409 0.10316
402 -> 408 0.66732 (HOMO-5 to LUMO)
403 -> 408 0.14590

Excited State 15: 471.44 nm, £=0.0045

402 > 409 0.57929 (HOMO-5 to LUMO+1)
403 > 409 0.21149
405 -> 410 0.32146
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Figure S40. Calculated absorption spectra on the basis of optimized structures (bars) and observed

absorption spectra (lines) of T4.
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Table S5. The detailed information about TD-DFT calculation of T4. (Excited state 1-15)

Excited State 1: 1228.40 nm, £=0.0827
446 -> 451 0.13890
449 > 450 0.69091 (HOMO to LUMO)

Excited State 2: 1112.96 nm, £=0.3492
449 -> 451 0.70571 (HOMO to LUMO+1)

Excited State 3: 871.20 nm, =0.0046
448 > 450 0.70072 (HOMO-1 to LUMO)

Excited State 4:  811.40 nm, £=0.0090

447 > 450 0.12936
448 > 451 0.64119 (HOMO-1 to LUMO+1)
449 > 452 -0.24789

Excited State 5: 753.61 nm, =0.0253

446 -> 451 0.27722
447 > 450 0.63022 (HOMO-2 to LUMO)
448 -> 451 -0.12555

Excited State 6: 729.51 nm, f=0.2015
446 > 450 -0.24779
447 > 451 0.64460 (HOMO-2 to LUMO+1)

Excited State 7: 678.45 nm, £=0.0680

446 -> 451 -0.10292
448 -> 451 0.25739
449 > 452 0.64310 (HOMO to LUMO+2)

Excited State 8: 615.64 nm, =0.1748

446 -> 450 0.54796 (HOMO-3 to LUMO)
447 -> 451 0.17120
448 > 452 0.18832
449 -> 454 -0.33769

Excited State 9: 584.17 nm, f=0.5041

444 -> 450 0.12215
446 > 451 0.60425 (HOMO-3 to LUMO+1)
447 -> 450 -0.27592
449 > 450 -0.13578

Excited State 10: 572.54 nm, £=0.0152

445 -> 450 0.27878
448 > 452 0.16632
449 > 453 0.60671 (HOMO to LUMO+3)
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Excited State 11: 560.03 nm, =0.0830

445 -> 450 -0.41358
448 -> 452 0.31855
449 > 453 0.13221
449 > 454 0.42213 (HOMO to LUMO+4)

Excited State 12: 549.88 nm, £=0.0269

445 -> 450 0.46693 (HOMO—4 to LUMO)
446 -> 450 0.14042
448 > 452 0.28634
449 > 453 -0.24755
449 > 454 0.30730

Excited State 13: 545.20 nm, £=0.0013

445 > 451 0.65190 (HOMO—4 to LUMO+1)
447 > 452 0.15495
449 > 455 -0.13363

Excited State 14: 514.67 nm, =0.0816
444 > 450 0.67421 (HOMO-5 to LUMO)
446 -> 451 -0.11863

Excited State 15: 510.42 nm, =0.2247

444 > 451 0.58483 (HOMO-5 to LUMO+1)
447 -> 451 -0.13350
448 > 452 0.28168
449 > 454 -0.10801
449 -> 456 -0.10527



HOMA = 0.737

Figure S41. Selected bond length and HOMA value of T0 on the optimized structure.

Figure S42. Selected bond length and HOMA value of T1 on the optimized structure. The tripyrrodimethene

unit on the left half is included in the helical structure.
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Figure S43. Selected bond length and HOMA value of T2 on the optimized structure. The tripyrrodimethene

unit on the left half is included in the helical structure.
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Figure S44. Selected bond length and HOMA value of T1 on the optimized structure. The tripyrrodimethene

unit on the left half is included in the helical structure.
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HOMA = 0.498

Figure S45. Selected bond length and HOMA value of T4 on the optimized structure. The tripyrrodimethene

unit on the left half is included in the helical structure.
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Table S3. Summary of various spectral and photophysical data for T0-T4.

TO TI T2 T3 T4
NICS (calcd.) —-15.54 —-12.21 -8.50 -8.30 -8.26
(=7.21) (=7.17) (=7.13)
HOMA (obsd.) 0.783 0.568 0464 0.397 -2
(0.425)
HOMA (caled.) 0.737 0.604 0.518 0.498 0.498
Excited Lifetime (ps) 138 254 15.2 10.0 85
AE (eV vs Fc; CV) - 1.29 1.18 1.09 1.04
AE (eV; caled.) 1.88 |.44 1.41 1.35 1.31

O (outer B-H)

1049-9.03 8.16-7.38 8.21-576 820-598 8.19-6.05

O (inner NH) —4.97

823,512 835522 841,541

O (thienyl-H) -

535455 6.88-4.72 7.20-4.78 7.25-4.82

[a]: The obtained data of T4 was not sufficient to discuss the bond length in details.
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7. Femtosecond Transient Absorption Spectra and Decay Profiles
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Figure S46. Femtosecond transient absorption spectra of T1-T4 in toluene.
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Figure S47. Decay profiles of T1-T4.
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