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Materials and General Information.

All anhydrous solvents for syntheses and chemicals were purchased from
commercial suppliers (Acros or Innochem). All the air-sensitive reactions were carried
out using the standard Schlenk technique under nitrogen or argon atmosphere. The
NMR spectra were recorded on a Bruker BioSpin (‘H 400 MHz, 3C 100 MHz)
spectrometer in CDCl; solution, and chemical shifts for "TH NMR are expressed in parts
per million (ppm) relative to tetramethylsilane (8 0.00 ppm) or CHCI; (8 7.26 ppm).
Chemical shifts for 3C NMR are expressed ppm relative to CDCl; (8 77.0 ppm). Data
are reported as follows: chemical shift, multiplicity (s = singlet, d = doublet, m =
multiplet, br s = broad signal), coupling constant (Hz), and integration. High-resolution
mass spectrometry (HR-MS) analyses were carried out using MALDI-TOF-MS
techniques and trans-2-[3-(4-tert-Butylphenyl)-2-methyl-2-
propenylidene]malononitrile as the matrix. UV-vis spectra were obtained on a UNIC-
3802 spectrophotometer in standard glass cuvettes. Fluorescence spectra were obtained
on a FluoroMax-4 spectrofluorometer. Preparative thin-layer chromatography (PTLC)
were performed using silica gel GF254 precoated plates and flash chromatography was

performed on silica gel (200~300 mesh).
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Synthesis details.

Synthesis of 4a. To a mixture of 2a (180.85 mg, 0.186 mmol), 3 (196.03 mg, 0.186
mmol), and K,COj3 (770 mg, 5.57 mmol) in a round-bottom flask (500 mL) was added
THF (200 mL) and H,O (40 mL), then Pd(PPh;), (30.06 mg, 0.026 mmol) were added
under argon atmosphere. Thereafter, the solution was heated at 68 °C for 48 hours.
Upon cooling to room temperature, the solvent was removed under vacuum and the
residue was extracted with CH,Cl,. The combined organic layer was dried over
anhydrous MgSQy, filtered, and concentrated under reduced pressure to afford the crude
product as a gray solid for the next step without further purification.

To a 50-mL round-bottom flask containing a magnetic stirring bar were added
SnCl,-2H,0 (274 mg, 1.21mmol), THF (25 mL) and concentrated HCI (0.21mL, 12
mol/L) were added, and the resultant mixture was further stirred at room temperature
for 30 min. The solution of H,SnCl,/THF was added dropwise to a solution containing
the above crude product. After stirring the mixture at room temperature for 2 h, the
mixture was quenched with aqueous sodium hydroxide, extracted with CH,Cl,, dried
over Na,S0O,, and concentrated under reduced pressure. The crude product was purified
by column chromatography (hexane/CH,Cl, = 4/1, v/v) to afford 4a (50 mg, 20% yield
over two steps) as a yellow solid. 'H NMR (CDCls, 400 MHz): & (ppm) 8.16 (d, /=8
Hz, 2H), 7.69 (dd, J = 8 Hz, 2H), 7.53-7.46 (m, 18H), 7.40(d, J = 8 Hz, 6H), 7.34-7.28
(m, 6H), 7.25 (d, J = 4 Hz, 2H), 7.16 (dd, J = 8 Hz, 2H), 7.04 (d, J = 8 Hz, 6H), 6.86
(dd, J= 8 Hz, 2H), 6.73 (dd, J = 8 Hz, 2H), 6.25 (dd, J = 8 Hz, 2H), 1.13 (s, 18H). 13C
NMR (CDCl;, 100 MHz): 6 148.23, 142.62, 141.12, 138.30, 138.27, 137.99, 137.87,
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137.84, 137.79, 137.01, 136.88, 134.21, 134.15, 132.56, 131.67, 131.57, 131.30,
130.58, 130.40, 130.13, 129.86, 127.43, 127.40, 127.34, 127.30, 127.19, 126.91,
123.92,123.72,123.43, 122.79, 120.31, 34.13, 31.15 ppm. HR-MS (MALDI-TOF) m/z
caled. for Co;HegBr, [M]*: 1332.3667, found: 1332.3683.

Synthesis of 1a. To a mixture of 2a (45.21 mg, 0.046 mmol), 4a (61.33 mg, 0.046
mmol), and Caesium carbonate (179.85 mg, 0.552 mmol) in a round-bottom flask (500
mL) was added Toluene (250 mL), MeOH (10 mL) and H,O (10 mL), then Pd,(dba);
(8.42 mg, 0.0092 mmol) and S-Phos (7.55 mg, 0.0184 mmol) were added under argon
atmosphere. Thereafter, the solution was heated at 100 °C for 72 hours. Upon cooling
to room temperature, the solvent was removed under vacuum and the residue was
extracted with CH,Cl,. The combined organic layer was dried over anhydrous MgSQO,,
filtered, and concentrated under reduced pressure to afford the crude product as a gray
solid for the next step without further purification.

To a 50-mL round-bottom flask containing a magnetic stirring bar were added
SnCl,-2H,0 (68.5 mg, 0.303 mol), THF (8 mL) and concentrated HCI1 (0.05mL, 12
mol/L) were added, and the resultant mixture was further stirred at room temperature
for 30 min. The solution of H,SnCl,/THF was added dropwise to a solution containing
the above crude product. After stirring the mixture at room temperature for 2 hours, the
mixture was quenched with aqueous sodium hydroxide, extracted with CH,Cl,, dried
over Na,S0O,, and concentrated under reduced pressure. The crude product was purified
initially by silica gel column chromatography and then by preparative thin-layer
chromatography (hexane/CH,Cl, =2/1) to afford 1a (3.92 mg, 5% yield over two steps)
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as a yellow solid. 'H NMR (CDCl;, 400 MHz): 8 (ppm) 8.34 (s, 2H), 8.30 (d, /= 8 Hz,
2H), 7.78 (d, J = 8 Hz, 2H), 7.63-7.43 (m, 52H), 7.39 (d, J = 8 Hz, 4H), 7.34 (d, /=8
Hz, 4H), 7.2 (d, J = 8 Hz, 4H), 7.00 (br s, 4H), 6.13 (d, /= 8 Hz, 2H), 5.02 (d, /=8
Hz, 2H), 1.13 (s, 18H). 3C NMR (100 MHz, CDCls) & 147.64, 144.27, 141.18, 140.05,
138.33, 138.31, 138.23, 138.16, 138.06, 138.00, 137.92, 137.90, 135.21, 133.19,
131.39, 130.99, 130.15, 128.82, 127.99, 127.55, 127.46, 127.37, 127.25, 127.10,
127.03, 126.78, 124.38, 123.68, 123.08, 122.22, 34.11, 31.29 ppm. HR-MS (MALDI-
TOF-MS) m/z calcd. for Ci34Hoe [M]*: 1705.7501, found 1705.7546.

Synthesis of 4b. Compound 4b was prepared by a procedure similar to that used for
4a, starting from 2b (194.96 mg, 0.186 mmol) and 3 (196.03 mg, 0.186 mmol). The
crude product was purified by silica gel column chromatography (hexane/CH,Cl, = 4/1)
to afford 4b (57 mg, 22%) as a yellow solid. 'H NMR (400 MHz, CDCl;) 6 (ppm) 8.22
(d, /=8 Hz, 2H), 7.7 (d, J = 8 Hz, 2H), 7.60-7.53 (m, 20H), 7.47 (d, J = 8 Hz, 4H),
7.38 (m, 6H), 7.31 (m, 6H), 7.23 (d, J= 8 Hz, 2H), 7.14 (d, /=8 Hz, 2H), 7.02 (d, J =
8 Hz, 4H), 6.87 (d, J = 8 Hz, 2H), 6.72 (d, J = 8 Hz, 2H), 6.25 (d, J = 8 Hz, 2H), 1.12
(s, 18H). 3C NMR (CDCl;, 100 MHz): & 148.23, 142.69, 141.35, 138.44, 138.39,
138.33, 138.19, 138.12, 138.03, 137.92, 136.85, 137.15, 136.93, 134.58, 134.19,
132.51, 131.55, 131.48, 131.33, 130.53, 130.43, 130.07, 129.91, 128.57, 127.40,
127.34, 127.21, 127.09, 126.39, 124.12, 123.71, 123.38, 122.79, 120.33, 34.13, 31.15
ppm. The analytical data is in accordance to the literature.S!

Synthesis of 1b. Compound 1b was prepared by a procedure similar to that used for
1a, starting from 2a (45.21 mg, 0.046 mmol) and 4b (65.51 mg, 0.046 mmol). The
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crude product was purified initially by silica gel column chromatography and then by
preparative thin-layer chromatography (hexane/CH,Cl, = 2/1) to afford 1b (4.92 mg,
6%) as a yellow solid. '"H NMR (CDCl;, 400 MHz): 6 (ppm) 8.42 (s, 2H), 8.36 (d, J =
8 Hz, 2H), 7.80 (d, J = 8 Hz, 2H), 7.63-7.48 (m, 56H), 7.42 (d, J = 8 Hz, 4H), 7.34 (d,
J=28Hz, 4H), 7.21 (d, J = 8 Hz, 4H), 7.00 (br s, 4H), 6.14 (d, /=8 Hz, 2H), 5.03 (d, J
= 8 Hz, 2H), 1.14 (s, 18H). 3C NMR (100 MHz, CDCl;) & 147.59, 144.26, 141.70,
140.05, 138.51, 138.31, 138.17, 138.09, 137.97, 137.42, 137.32, 135.45, 133.14,
131.18, 131.13, 131.00, 128.84, 127.99, 127.55, 127.42, 127.35, 127.23, 127.08,
126.77,124.41,123.62,123.06, 122.19, 34.11, 31.29 ppm. HR-MS (MALDI-TOF-MYS)

m/z calcd. for Ci40H 00 [M]*: 1781.7859, found 1781.7811.
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Figure S1. HR-MS (MALDI-TOF) and simulated data for compound 4a.
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Figure S2. 'H NMR spectrum of compound 4a in CDCls.
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Figure S8. HR-MS (MALDI-TOF) and simulated data for 1b.
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X-ray Crystallography.

Crystalline blocks of Cgy@(1a), and C;y@(1a), were obtained by slow liquid
diffusion of hexane into a chlorobenzene solution containing 1a and excess Cgy or Cy
afforded black single crystals suitable for X-ray measurements. Crystalline blocks of
3C¢o@(1b), were obtained by slow evaporation of a toluene solution containing 1b and
excess Cgo. Single crystal XRD measurements of Cgo@(1a), and Cr@(1a), were
conducted at 100 K at a Rigaku Oxford SuperNova Diffractometer using Cu Ka
radiation (A = 1.54184 A). Single crystal XRD measurements of 3Cg@(1b), was
conducted at 173 K at the Bruker D8 Venture Metallet X-ray diffractometer equipped
with a Photon II detector using Ga Ka radiation (A = 1.34138 A). The crystal structures
were solved with the ShelXT structure solution program using Direct Methods, later
refined with the ShelXL refinement package embedded within OLEX2. CCDC-
2191567 (Ceo@(1a);), CCDC-2191568 (Cro@(1a);), and CCDC-2161639
(3C¢o@(1b);,) contain the supplementary crystallographic data for this paper. These
data can also be obtained free of charge from The Cambridge Crystallographic Data

Centre via www.ccdc.cam.ac.uk/data_request/cif.
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Table S1. Crystal data and structure refinement for Cgp@(1a),

Complex Ceo@(1a),
Formular Ci76H107Cla
Formular weight 2292.51
Temperature/K 100(10)
Crystal system triclinic
Space group P1
a/A 15.9267(3)
b/A 20.9291(4)
c/A 22.0491(5)
o/ deg 90.828(2)
B/ deg 108.688(2)
v/ deg 93.047(2)
Volume/A3 6948.5(3)
Z 2
Pealcg/cm’ 1.096
wmm-! 0.817
F(000) 2394

Crystal size/mm?
Radiation
20 range for data collection/°
Index ranges
Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F2
Final R indexes [[>=2c (I)]

Final R indexes [all data]

0.1 x 0.08 x 0.07
Cu Ko (L= 1.54184)

5.868 to 139.278
17<h<19,-25<k<25,-26<1<26
84249
25463[Rip = 0.0495, Ryigma = 0.0502]
25463/891/1910
1.028
R, =0.1178, wR, = 0.3410

R;=0.1311, wR, =0.3518
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Figure S12. Side-views of a Cg@(1a), complex highlighting the m-m interactions
between the guests and cavities. Hydrogen atoms and disordered solvent molecules are

omitted for clarity.

Figure S13. Side view (a) and top view (b) of the X-ray crystal structure of Cyo@(1a)s.

Hydrogen atoms and disordered solvent molecules are omitted for clarity.
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Figure S14. Packing structure of Cyy@(1a),. Hydrogen atoms and solvent molecules

are omitted for clarity.

Table S2. Crystal data and structure refinement for C;o@(1a),

Complex Cr@(1a),
Formular Cs1sHiqo
Formular weight 3894.02
Temperature/K 100(2)
Crystal system monoclinic
Space group P21/c
al/A 20.6555(2)
b/A 38.6556(5)
c/A 25.2345(3)
o/ deg 90
B/ deg 105.3310(10)
v/ deg 90
Volume/A3 19431.5(4)
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Z
Pearcg/cm’
wmm-!
F(000)
Crystal size/mm3
Radiation
20 range for data collection/°
Index ranges
Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F2
Final R indexes [[>=2c (I)]

Final R indexes [all data]

4
1.331
0.584
8000
0.06 x 0.05 x 0.05
Cu Ko (L= 1.54184)

4.99 to 139.218
21<h<25,-45<k<46,-30<1<30
128766
35548[Ryy = 0.0541, Ryigma = 0.0563]
35548/3508/3790
1.063
R, = 0.1406, wR, = 0.4175

R; =0.1629, wR; = 0.4408

Figure S15. Side-views of a Cyy@(1a), complex highlighting the m-m interactions
between the guests and cavities. Hydrogen atoms and disordered solvent molecules are

omitted for clarity.
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Figure S16. Side view (a) and top view (b) of the X-ray crystal structure of C;y@(1a)s.

Hydrogen atoms and disordered solvent molecules are omitted for clarity.

Figure S17. Packing structure of C;o@(1a),. Hydrogen atoms and solvent molecules
are omitted for clarity.
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Table S3. Crystal data and structure refinement for 3Cgo@(1b),

Complex 3C¢o@(1b),
Formular CiissHen
Formular weight 14584.92
Temperature/K 173(2)
Crystal system monoclinic
Space group P21/n
a/A 20.8830(7)
b/A 27.5133(9)
c/A 33.7675(11)
o/ deg 90
B/ deg 97.309(2)
v/ deg 90
Volume/A3 19243.8(11)
Z 1
Pealcg/cm’ 1.259
wmm-! 0.350
F(000) 7620.0

Crystal size/mm?

Radiation

20 range for data collection/°

Index ranges
Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?
Final R indexes [[>=2c (I)]

Final R indexes [all data]

0.340 x 0.210 x 0.170
Ga Ko (L = 1.34138)

6.042 to 106.074
24<h<20,-32<k<32,-40<1<40
195069
33959[Rip = 0.0495, Rgigma = 0.0407]
33959/2201/3350
1.039
R, = 0.0904, wR, = 0.2630
R, =0.1055, wR, = 0.2790
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Figure S18. Side-views of a C;@(1a), complex highlighting the m-m interactions

between the guests and cavities. Hydrogen atoms and disordered solvent molecules are

omitted for clarity.

(a)

@ NEEI LY B
B\ = e @y

Figure S19. Side view (a) and top view (b) of the X-ray crystal structure of 3C4o@(1b)5.

Hydrogen atoms and disordered solvent molecules are omitted for clarity.
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Figure S20. Packing structure of 3C¢@(1b),. Hydrogen atoms and solvent molecules

are omitted for clarity.
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Figure S21. HR-MS (MALDI-TOF) data for C¢y@1b complex.

Fluorescence Quenching Experiments.
Fluorescence quenching was studied by the addition of Cgy to 1b. To a solution of 1b

(3.33 x 10 M) in toluene was added a solution of the Cg in toluene at 25 °C. The
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concentrations of Cg range from 0 to 1.0x 10> M. The changes in the fluorescence
intensity of 1b were measured at 474 nm. The binding constant (K,) was determined by
using equation:$% 33

F/Fy= (1 + (k¢k)K,[guest])/(1 + K,[guest])
F: fluorescence intensity of 1b
Fy: fluorescence intensity of 1b before the addition of Cgg
k¢: the proportionality constant of the complex
k: the proportionality constant of the host
[guest]: concentration of Cg
K,: binding constant
Data points of fluorescence quenching experiments at 438 nm, 450 nm, 474 nm, and
485nm were fitted by the open access web portal Supramolecular.org
(http.//supramolecular.org). Links to all the fittings of the data are provided below:
1:1

http://app.supramolecular.org/bindfit/view/3bd45da6-ec97-4de5-a79a-a729d099006

b|ndf|t FITTER  SEARCH BACK TO SUPRAMOLECULAR HOME

Time to fit 02716s
SSR 123392422725.38686
Fitted datapoints 64

(bounds) Optimised  Error Initial

K(0—=) 1918988587 +134937 10000
- o -

als
-+ 450.0 residuals
= A74.0 re: I

100000 siduals
M T
05 1 2 25 3

100000

quivalent total [GaH]o
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http://app.supramolecular.org/bindfit/view/3bd45da6-ec97-4de5-a79a-a729d09f9006

Figure S22. Screenshot from the result window of supramolecular.org from data

archived at the unique url: http://app.supramolecular.org/bindfit/view/3bd45da6-ec97-

4de5-a79a-a729d0919006 which was fitted to 1:1 fluorescence quenching data.

1:2 full

http://app.supramolecular.org/bindfit/view/be2cffe8-ec0e-47f1-8901-f8cd76¢59e9d

bindfit rmer  searcn

BACK TO SUPRAMOLECULAR HOME

m 4500
Time to fit 14402 4000000

v 474.0
$SR 118653662958.7956 + 4850
Fitted datapoints 64

Fitted params 10
Parameters

Parameter

(bounds) Optimised  Error Initial -

N -—
Kn(0—=) 1744719051 +109681 1000.00
M-t % M-t
Kia(0—=)  0870485M~ +612802 100.00 y
& o quivalent total [GlofHlo

-+ 438.0 residuals
~- 450.0 residuals
- 474.0 residuals

100000 -
e = -+ 485.0 residuals
o
100000

15 2 25
quivatent total [Go/H]

Figure S23. Screenshot from the result window of supramolecular.org from data

archived at the unique url: http://app.supramolecular.org/bindfit/view/be2cffe8-ecOe-

47f1-8901-f8cd76¢59e9d which was fitted to 1:2 full fluorescence quenching data.

1:2 additive

http://app.supramolecular.org/bindfit/view/03e7c184-a79a-46¢c9-ba91-e7bcOaefDe58
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http://app.supramolecular.org/bindfit/view/3bd45da6-ec97-4de5-a79a-a729d09f9006
http://app.supramolecular.org/bindfit/view/3bd45da6-ec97-4de5-a79a-a729d09f9006
http://app.supramolecular.org/bindfit/view/be2cffe8-ec0e-47f1-8901-f8cd76c59e9d
http://app.supramolecular.org/bindfit/view/be2cffe8-ec0e-47f1-8901-f8cd76c59e9d
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Figure S24. Screenshot from the result window of supramolecular.org from data

archived at the unique url: http://app.supramolecular.org/bindfit/view/03e7c184-a79a-

46c9-bad1-e7bcOaef0e58 which was fitted to 1:2 additive fluorescence quenching data.

1:2 non-cooperative
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Figure S25. Screenshot from the result window of supramolecular.org from data

archived at the unique url: http://app.supramolecular.org/bindfit/view/442de229-7fe8-

4bc5-9958-7441573cdeS9 which was fitted to 1:2 non-cooperative fluorescence

quenching data.
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1:2 statistical

http://app.supramolecular.org/bindfit/view/1ec97175-692d-47¢e1-bc84-950104d43590
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Figure S26. Screenshot from the result window of supramolecular.org from data

archived at the unique url: http://app.supramolecular.org/bindfit/view/1ec97175-692d-

47e1-bc84-950104d43590 which was fitted to 1:2 statistical fluorescence quenching

data.

Computational Details.

Density functional theory calculations were used to identify the performed by using
Gaussian 09 software.5* Geometrical optimization were carried out at the theoretical
level of B3LYP/6-31G(d,p), where DFT-D3(BJ)S5 and Polarizable continuum model
(PCM)S¢ methodologies can be used to correct dispersion force and solvent effect of
dichloromethane. The resultant structures were further validated by frequency analysis
without imaginary frequency. The strain energy (SE) was calculated using the reported
computational methods.5”-38 Moreover, time-dependent density functional theory (TD-

DFT) with PBE0/6-31G(d,p)//PCM were used to simulate the UV spectra. The
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interaction between fullerene and bismacrocycle is typically evaluated following the
formula: E;,, = E(fullerene@bismacrocycle) - E(bismacrocycle) - E(fullerene), where
E(fullerene@bismacrocycle), E(bismacrocycle) and E(fullerene) are the energy of

optimized molecule, respectively.

Figure S27. The calculation scheme of strain energy of 1a and 1b.

Table S4. Energy and strain energy for [9]CPP, [10]CPP, 1a, and 1b

[9]CPP
Biphenyl -463.3704144
Triphenyl -694.4619375
[9]CPP -2079.7205796
strain energy (kcal/mol) 64.71

S26



[10]CPP

Biphenyl -463.3704144
Triphenyl -694.4619375
[10]CPP -2310.820458
strain energy (kcal/mol) 59.47
la
Biphenyl -463.3704144
Triphenyl -694.4619375
la -5164.9571664
Bridging phenyl with tert-Butylbenzene -2394.397954
strain energy (kcal/mol) 103.12
1b
Biphenyl -463.3704144
Triphenyl -694.4619375
1b -5396.048569
Bridging phenyl with tert-Butylbenzene -2394.397954
strain energy (kcal/mol) 103.19

Table S5. energy level (unit: eV) of frontier molecular orbitals for 1a, 1b, Cs@(1a),,
Cr@(1a),, and 3Cs@(1b),

Molecule la 1b Ceo@(1a), Cr@(1a), 3Cg@(1b),
LUMO+3 -1.39922  -1.49391 -2.05338 -2.47489 -2.93558
LUMO+2 -1.52085 -1.51840  -3.17450 -2.96007 -3.02729
LUMO+1 -1.70317 -1.71052  -3.20634 -3.03817 -3.05150
LUMO -1.81936 -1.84385  -3.21913 -3.05803 -3.06919
HOMO -5.19795 -5.22054  -5.16503 -5.19006 -5.22000
HOMO-1 -5.32340 -5.26816  -5.17782 -5.21673 -5.22081
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HOMO-2 -5.47279  -5.49483 -5.33374 -5.34490 -5.31741
HOMO-3 -5.60123  -5.52776  -5.35796 -5.39932 -5.33537
HOMO-LUMO  3.37859  3.37668 1.94590 2.13202 2.15080

Table S6. Oscillator strengths and transitions of 1a and 1b from DFT calculations

AExp. MDFT | Sose | Transitions
la
380.9 0.52 HOMO-1—-LUMO (47%)
372.9 1.14 HOMO-2 — LUMO (44%)
367.67 0.92 HOMO —-LUMO+2 (47%)
364.8 0.38 HOMO-2 — LUMO+1 (26%)
346.5 358.7 0.52 HOMO — LUMO+3 (23%)
355.7 0.24 HOMO — LUMO+3 (37%)
354.9 0.57 HOMO-5 — LUMO (23%)
348.5 0.27 HOMO — LUMO+4 (78%)
318.5 0.36 HOMO-2 — LUMO+5 (28%)
1b
367.67 1.2357 HOMO-1 -LUMO+1 (30%)

HOMO-1— LUMO (19%)
HOMO-3 — LUMO (17%)
HOMO — LUMO+2 (15%)

362.12 2.8321 HOMO-2 — LUMO (26%)

HOMO-1 — LUMO+3 (15%)
346
HOMO-2 — LUMO+1 (12%)

361.53 1.2074 HOMO — LUMO+1 (23%)
HOMO-1 — LUMO (14%)

345.14 0.7481 HOMO-4 — LUMO (25%)
HOMO — LUMO+4 (16%)

HOMO-5 — LUMO (12%)
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340.79

0.2570

HOMO-3 — LUMO (28%)
HOMO-1 — LUMO+2 (13%)

323.19

0.4924

HOMO-3 — LUMO+2 (18%)
HOMO-2 — LUMO+3 (18%)
HOMO-3 — LUMO+1 (16%)

317.37

0.2263

HOMO — LUMO+5 (33%)
HOMO-2 — LUMO+3 (16%)

308.84

0.2080

HOMO-6 — LUMO (30%)
HOMO — LUMO+6 (26%)

Figure S28. Frontier molecular orbitals of 1a: HOMO-3 (a), HOMO-2 (b), HOMO-1

(c), HOMO (d), LUMO (e), LUMO+1 (), LUMO+2 (g), LUMO+3 (h).
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Figure S29. Frontier molecular orbitals of Cg@(1a),: HOMO-3 (a), HOMO-2 (b),
HOMO-1 (c), HOMO (d), LUMO (e), LUMO+1 (f), LUMO+2 (g), LUMO+3 (h).

Figure S30. Frontier molecular orbitals of C;o@(1a),: HOMO-3 (a), HOMO-2 (b),
HOMO-1 (c), HOMO (d), LUMO (e), LUMO+1 (f), LUMO+2 (g), LUMO+3 (h).
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