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1. 'H, ®C NMR, IR and mass spectra
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Figure S1. 'H NMR spectra of 11 (400 MHz, CDCls, r.t.).
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Figure S2. °C NMR spectra of 11 (100 MHz, CDCl;, r.t.).
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[ Mass Spectrum ]
Data : G13141202-15011
Instrument : MStation
Sample : -
Note : -
Inlet : Direct

Date : 12-Dec-2014 15:54

Ton Mode : El+

Spectrum Type : Normal Ion [MF-Linear]

RT : 1.47 min
BP : m/z 188
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Figure S3. Mass spectra of 11.

123 Temp:3276.7 deg.C
Int. : 137.48 (1441632)
Cut Level : 0.00 %
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Figure S4. 'H NMR spectra of 12 (400 MHz, CDCl;, r.t.).
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Figure S5. BC NMR spectra of 12 (126 MHz, CDCl;, r.t.).
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Figure S6. IR spectra of 12 (KBr).
IR (KBr): v = 2936m, 2859m, 1770m, 1714vs, 1683s, 1672vs, 1631m, 1577w, 1454w, 1436w, 1424w,
1395m, 1374s, 1339s, 1298w, 1293w, 1248w, 1219m, 1162m, 1125m, 1103w, 1032w, 1014w, 976w,

917w, 895w, 879w, 859w, 831w, 745m, 730w, 671w, 635w, 590w, 554w, 463w, 452w, 433w, 426w cm~
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Temp : 3276.7 deg.C

Cut Level : 0.00 %

Date : 28-Jan-2015 17:54
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Figure S7. Mass spectra of 12.

RT : 0.94 min

BP : m/z 349

Output myz range : 50 to 365

Data : G13150120-02002
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[ Mass Spectrum ]
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Figure S8. '"H NMR spectra of 8a (500 MHz, CDCls, r.t.).
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Figure S9. °C NMR spectra of 8b (126 MHz, CDCl, r.t.).
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Figure S10. IR spectra of 8b (KBr).

IR (KBr): v = 3647w, 3442m, 2934m, 2847w, 1755vs, 1698vs, 1634m, 1551m, 1506w, 1448m, 1398s,
1362s, 1335s, 1257w, 1214m, 1166w, 1148w, 1105m, 1084m, 1029w, 1015w, 928w, 907w, 881m, 872w,
836w, 821w, 808w, 740m, 682w, 647w, 625w, 614m, 605w, 591m, 570w, 552w, 499w, 460w, 442w,

420w, 409w, 401w cm .
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Figure S11. Mass spectra of 8b.
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Figure S12 'H NMR spectra of 8¢ (400 MHz, CDCl;, r.t.).
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Figure S13. *C NMR spectra of 8¢ (100 MHz, CDCl;, r.t.).
100 T
90
80
70
|—
2 60
50
40
30
20
10
0
3900 3400 2900 2400 1900 1400 900 400

Wavenumber / cm™

Figure S14. IR spectra of 8¢ (KBr).

IR (KBr): v = 3445w, 2926m, 2851w, 1761s, 1709vs, 1673w, 1633w, 1549w, 1503w, 1493w, 1455w,
1448w, 1391m, 1380s, 1366m, 1347w, 1336w, 1263w, 1188w, 1165m, 1153m, 1114m, 1104m, 1033w,
1017w, 961w, 933w, 910w, 873w, 859w, 834w, 814w, 754w, 746m, 733w, 689w, 680w, 634w, 626w,

602w, 593w, 569w, 553w, 505, 444w cm .
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[ Mass Spectrum ]
Data : G13150120-03003 Date : 28-Jan-2015 18:03
Instrument : MStation

Sample : -

Note : -

Inlet : Direct  lon Mode : El+

Spectrum Type : Normal Ion [MF-Linear]

RT : 5.54 min Scan# : 84 Temp : 3276.7 deg.C
BP : m/z 406 Int. : 13.04 (136700)

Output m/z range : 50to 500 Cut Level : 0.00 %
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Figure S15. Mass spectra of 8c.

2. UV-Vis absorption and normalized fluorescence spectra of 7a, 7b.
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Figure S16. UV-Vis absorption and normalized fluorescence spectra of 7 (7a: 3.9 x 10~ M; 7b:

3.6 x 10° M).
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3. Detail for theoretical calculations.

Theoretical calculations were performed using Gaussian 09 rev. D.01 program package [S1] and
B3LYP/6-31G(d,p) basis sets were used for the optimization. The S, state minima have been
confirmed by determination of the vibrational frequencies. Time-dependent density functional

theory (TD-DFT) calculations were performed by using B3LYP/6-311+G(d,p) basis sets.

Table S1. Electronic transitions for 7b, 8a, 8b, and 1Ph in the lowest excited states.

Experimental Computed
Composition of band
Compounds Aabs /NM Agbs /NIM Electronic transitions
(amplitude)
(log ¢) (strength)
HOMO-1—LUMO+1
1(An)'—1*(An)
436 400.11 (0.14337)
7b
(2.81) (0.0314) HOMO—LUMO
n(An)—n*(An)
(0.68661)
HOMO-1—LUMO
n(An)—n*(An)
420 413.11 (0.31956)
8b
(3.53) (0.1256) HOMO—LUMO+1
n(An)—n*(An)
(0.62224)
HOMO-1—LUMO
n(Ph)*—7*(An)
(0.26385)
437 416.61 HOMO-3—LUMO
8¢ n(An)—n*(An)
(3.48) (0.0645) (0.24948)
HOMO—LUMO+1
n(An)—n*(An)
(0.59672)
352.80 HOMO—LUMO
1Ph 356° n(Ph)—n*(An)
(0.0052) (0.69519)

' 1,6-Methano[ 10]annulene skeleton. > N-Phenyl group. * Taken from reference S2.
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Figure S17. Simulated UV-Vis absorption spectra of 8b and 7b at the TD-B3LYP/6-311+G(d,p)
level.

The molecular extinction coefficients ¢ increased by annulation to bis(dicarboximide).
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Figure S18. Frontier Kohn-Sham orbitals of 1Ph at the B3LYP/6-31G(d,p) level.
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