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L. Crystallographic Informations.

Figure S1. ORTEP drawing of 3b with thermal ellipsoids set at the 50% probability level.

“Crystal data for 3b, orthorhombic, space group P b ¢ a (no. 61), a = 13.2716(4) A, b=7.2879(2) A,
c=19.6548(7) A, o= B=y=90°, V=1901.05(11) A3, T=123 K, Z=8, R1 (wR2) = 0.0410 (0.1111)
for 129 parameters and 1916 unique reflections. GOF = 1.073. CCDC 2047994.
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Figure S2. ORTEP drawing of 4a with thermal ellipsoids set at the 30% probability level.”

“Crystal data for 4a, orthorhombic, space group P n a 21 (no. 33), a =20.3702(7) A, b =7.5418(2) A,
c=27.010109) A, a= B=y=90°, V=4149.52) A%, T=123 K, Z= 4, R1 (WR2) = 0.0860 (0.2176)
for 591 parameters and 7169 unique reflections. GOF = 1.039. CCDC 2047995.
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Figure S3. ORTEP drawing of 4b with thermal ellipsoids set at the 50% probability level.”

“Crystal data for 4b, orthorhombic, space group P m n 2; (no. 31), a = 6.6500(3) A, b = 8.6055(3) A,
c=10.4614(4) A, a= f=y=90°, V=1598.67(4) A%, T=123 K, Z= 4, R1 (WR2) = 0.0408 (0.1086)
for 115 parameters and 1022 unique reflections. GOF = 1.053. CCDC 2047997.
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Figure S4. ORTEP drawing of 4¢ with thermal ellipsoids set at the 50% probability level.”

“Crystal data for 4¢, monoclinic, space group P 2i/c (no. 14), a = 8.3646(2) A, b= 14.4140(3) A, c =
12.6829(3) A, =90 °, B=91.602(2) °, y=90 °, V= 1528.55(6) A’>, T=123 K, Z=4, R1 (WR2) =
0.0385 (0.1019) for 229 parameters and 3151 unique reflections. GOF = 1.074. CCDC 2047998.
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Figure S5. ORTEP drawing of 3i with thermal ellipsoids set at the 50% probability level.”

“Crystal data for 3i, orthorhombic, space group P b ¢ a (no. 61), a=11.6373(3) A, b =12.2407(3) A,
c=41.575809) A, a= B=y=90°, V=15922.4(2) A3, T=123 K, Z=8, R1 (WR2) = 0.0636 (0.1763)
for 434 parameters and 5337 unique reflections. GOF = 1.032. CCDC 2100026.
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Figure S6. ORTEP drawing of 4i with thermal ellipsoids set at the 30% probability level.”

“Crystal data for 4i, monoclinic, space group C 2/c (no. 15), a =20.7234(3) A, b =20.84743) A, c =
16.3267(2) A, a= y=90°, B=93.6728(12) °, V' =7039.16(18) A3, T= 123 K, Z =8, Rl (WR2) =
0.0693 (0.2055) for 391 parameters and 6958 unique reflections. GOF = 1.051. CCDC 2100259.

1.390(2) 1.391(2)

Figure S7. Selected bond lengths (A) of (a) 3b and (b) 3¢ (CCDC 2036613).
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1.399(2)

1.405(5)

Figure S8. Selected bond lengths (A) of (a) 4a (b) 4b, and (c) 3¢

Table S1. Selected Bond Length/A of 4,5-Arene Fused Tropone Scaffold of 3a-3c, 3i and 4a—4c, 4i

and HOMA Values.*

bond length / A HOMA

O0-C1 C1-C2/C7-C1 C2—-C3/C6-C7 C3—-C4/C5-C6 ring A ring B
3a 1.217 1.486/1.477 1.350/1.354 1.448/1.447 -0.019 0.943
4a 1.327(6) 1.427(8)/1.423(8) 1.381(8)/1.389(8) 1.411(8)/1.412(8) 0.809 0.888
3b 12372)  1.447(2)/1.476(2) 1.355(2)/1.354(2) 1.443(2)/1.447(2) 0.071 0.896
4 1.321(6) 1.438(5)/1.431(5) 1.368(6)/1.380(2) 1.423(6)/1.417(6) 0.681 0.812
3¢ 1222(2) 1.479(2)/1.480(2) 1.353(2)/1.349(2) 1.445(2)/1.452(2) ~0.015 0.927
4c 1307(2)  1.426(2)/1.429(2) 1.373(2)/1.362(2) 1.425(2)/1.429(2) 0.678 0.869
3 12202)  1.487(3)/1.483(3) 1.352(3)/1.350(3) 1.461(3)/1.458(3) ~0.293 0.127
4 1329Q2)  1.425(3)/1.412(3) 1.385(3)/1.378(3) 1.415(3)/1.412(3) 0.863 0.075

aStructural parameters for 3a (CCDC 1145437) and 3c (CCDC 2036613) were abstracted from the Cambridge

Structural Data Base.
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II. NMR-Titration Measurements.
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Figure S9. Changes in the 'H chemical shifts of B-protons for A for (a) 3d, (b) 3e, (c) 3f, (d) 3g, (¢)

3h, and (f) 3i as a function of HBF4 concentration along with curve fitting by the non-linear least

squares (red line).

Table S2. Ky and Adsa: for 3d-3i determined by non-linear least squares and the pK, values for the

corresponding conjugated acids.

3d 3e 3f
Ky 348 £8.34 50.4 +7.05 30.8£9.59
Adgy¢ / ppm 1.67 £0.08 1.72 £ 0.04 1.69 £0.12
pK,* 1.54 1.70 1.48

“For the corresponding conjugated acids.
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3g 3h

299 £ 89.9 68.2+18.4
1.44 £ 0.02 1.66 = 0.06
2.48 1.83

3i

78.1 £25.3
1.62 £ 0.06
1.89



II1. Electronic Absorption and Emission Spectra.
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Figure S10. Electronic absorption spectra of (a) 3a; (b) 3b; (c) 3¢ and emission spectra of (d) 3a (Aex
=290 nm); () 3b (Aex = 280 nm); (f) 3¢ (Lex = 305 nm) (2.0 x 10 M in 0 [black]-20 [red/blue]%

TFA/CH:Cl, (v/v), tt).
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I1. Copies of 'H and '*C NMR Spectra

lI-il-NMR spectrum (400 MHz, CDCls) of 3d

abundance

30.0

20.0

10.0

U

Bu B
5 )

3d

4.04

,\l'luw J '

18.04

s

8.0 7.0

N

6.0

5.0

4.0 3.0 2.0

1.352

1.0

S11




BC{H}-NMR Spectrum (101 MHz, CDC]ls) of 3d
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BC{'H}-NMR Spectrum (101 MHz, CDCI;) of 3f
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'H-NMR spectrum (400 MHz, TFA-d) of 4a
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'H-NMR spectrum (400 MHz, TFA-d) of 4b
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BC{'H}-NMR Spectrum (101 MHz, TFA-d) of 4b
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'H-NMR spectrum (400 MHz, TFA-d) of 4¢
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BC{'H}-NMR Spectrum (101 MHz, TFA-d) of 4¢
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abundance

1H:NMR spectrum (400 MHz, CD,Cl,) of 6,8-Bis(4-(tert-butyl)phenyl)-7-hydroxy-7H-benzo[ 7]annulen-7-ylium tetrafluoroborate
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'H-NMR spectrum (400 MHz, CD,Cl,) of 7-Hydroxy-6,8-diisopropyl-7H-benzo[7]annulen-7-ylium tetra-fluoroborate
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1H:NMR spectrum (400 MHz, CD,Cl,) of 7-Hydroxy-6,8-bis(isopropoxycarbonyl)-7H-benzo[ 7]annulen-7-ylium tetrafluoroborate
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"H-NMR spectrum (400 MHz, CDCls) of 3g
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BC{'H}-NMR Spectrum (101 MHz, CDCl;) of 3g
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"H-NMR spectrum (400 MHz, CDCl;) of 3h
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BC{'H}-NMR Spectrum (101 MHz, CDCls) of 3h
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"H-NMR spectrum (400 MHz, CDCls) of 5
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BC{'H}-NMR Spectrum (101 MHz, CDCls) of 5
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"H-NMR spectrum (400 MHz, CDCls) of 6
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BC{'H}-NMR Spectrum (101 MHz, CDCI;) of 6
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"H-NMR spectrum (400 MHz, CDCls) of 3i
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BC{'H}-NMR Spectrum (101 MHz, CDCls) of 3i
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"H-NMR spectrum (400 MHz, TFA-d) of 4g
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BBC-NMR spectrum (101 MHz, TFA-d) of 4g
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"H-NMR spectrum (400 MHz, TFA-d) of 4i
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BC{!H}-NMR Spectrum (101 MHz, TFA-d) of 4i
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V. Cartesian Coordinates and Energies of Optimized Structures.

4,5-Benzotropone
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Method: ®B97XD/6-31G(d,p) Key word: opt freq pop=full
imaginary frequencies: 0 Energy: —498.901132 Hartree
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Method: ®B97XD/6-31G(d,p) Key word: opt freq pop=full
imaginary frequencies: 0 Energy: —499.266806 Hartree
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Method: ®B97XD/6-31G(d,p) Key word: opt freq pop=full
imaginary frequencies: 0 Energy: —577.471685 Hartree
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Method: ®B97XD/6-31G(d,p) Key word: opt freq pop=full
imaginary frequencies: 0 Energy: —577.837943 Hartree
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Method: ®B97XD/6-31G(d,p) Key word: opt freq pop=full
imaginary frequencies: 0 Energy: —954.431805 Hartree
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1 3.112068493 4.181137899 -0.923785777
1 3.382905653 3.919595790 0.823146334
1 4.425342420 3.083235810 -0.377718239

Method: ®B97XD/6-31G(d,p) Key word: opt freq pop=full
imaginary frequencies: 0 Energy: —954.804542 Hartree
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