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NMR and MS spectra
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Figure S1. 'H NMR spectrum of 4c in acetone-db.
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Figure S2. *C NMR spectrum of 4¢ in acetone-ds.
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Figure S3. 'H NMR spectrum of 1c¢ in CDCl;.
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Figure S4. MALDI-TOF-MS spectrum of 1c.
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Figure S6. *C NMR spectrum of 1d in CDCl;.
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Figure S7. APCI-MS spectrum of 1d.



2. X-ray diffraction (XRD) analysis

X-ray diffraction data for 1d were taken on a Rigaku CCD diffractometer (Rigaku VariMax
Saturn) with Varimax Mo optics using graphite monochromated Mo-Ka radiation (A = 0.71073
A). The structures were solved using a direct method (SHELXT) and refined by a full-matrix
least-squares method on F* for all reflections using the programs of SHELXL-2014. All non-
hydrogen atoms of 1d were refined with anisotropic displacement parameters. The hydrogen
atoms were placed in idealized positions and refined as riding models with the relative isotropic
displacement parameters. Crystallographic data for the structures of 1d have been deposited with
the Cambridge Crystallographic Data Centre as supplementary publication no. CCDC-2067909.
This data can be obtained free of charge from the Cambridge Crystallographic Data Centre via

www.ccdc.cam.ac.uk/data_request/cif.

Figure S8. Bond length (A) of 1d.



Table S1. Crystallographic data of 1d.

1d
empirical formula C24H24S4Si4
Temperature (°C) -180
crystal system monoclinic
space group P2i/c (#14)
a(A) 11.2688(2)
b(A) 10.4466(1)
c(A) 11.8834(2)
a(°) 90
£(°) 104.966(2)
7(®) 90
V(A 1351.47(4)
VA 2
D (g/cm?) 1.359
Ry (I>20(D)) 0.0317
wR> (all data) 0.0861
GOF 1.081




3. DFT calculations

All calculations were performed using the Gaussian 09 program.5' Initial geometries of 1c
and 1d were obtained calculated from the X-ray structure of 1d. Full optimization was performed
without any symmetric restriction with Becke’s three-parameter hybrid exchange functional and
the Lee—Yang—Parr correlation functional (B3LYP)Sz and the 6-31G(d) basis set for C, H, Si, and,
S atoms. The oscillator strengths of the model compounds for 1¢ and 1d were calculated by the

TD-DFT method at the B3LYP/6-31+G(d,p) level.

Table S2. Calculated coordinates and geometry of 1c.
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Table S3. Calculated coordinates and geometry of 1d.
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Figure S9. Simulated absorption spectra of 1¢ calculated at the B3LYP/6-31+G(d,p).

Table S4. Selected wavelengths, oscillator strengths, and compositions of major electronic

transitions of 1c.

Excited State  1: Singlet-A 3.1018 eV  399.71 nm £=0.0021
272 ->273 0.70457

Excited State  2: Singlet-A 3.2092 eV  386.34nm =0.0000
271 ->273 0.69855

Excited State  3: Singlet-A 33106 eV 374.50 nm £=0.0224
270 -> 273 0.69631

Excited State  4: Singlet-A 3.3107eV 374.49nm =0.0224
269 -> 273 0.69631

Excited State  5: Singlet-A 3.6029eV  344.12nm =0.0105
272 ->274 0.67283
272 ->275 0.11810

Excited State  6: Singlet-A 3.6030 eV  344.11 nm £=0.0105
272 -> 274 -0.11811
272 ->275 0.67283

Excited State  7: Singlet-A 3.7082 eV 33435nm =0.0000
269 -> 274 0.41307
269 -> 275 -0.27215
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Excited State

Excited State

Excited State

Excited State

Excited State

270 > 274
270 -> 275

271 > 274
271 -> 275
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Excited State
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270 -> 275
272 ->276

269 -> 274
269 -> 275
270 -> 274
270 -> 275
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269 > 274
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272 ->276

269 -> 274
269 -> 275
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270 -> 275
271 -> 276
271 > 284

Excited State

8:

9:

10:

11:

12:

13:

14:

0.27308
0.41421
Singlet-A
0.65739
0.17478
Singlet-A

-0.17477
0.65732
Singlet-A
0.38766
-0.26919
-0.26911
-0.38591
0.22182
Singlet-A
0.24284
0.36910
-0.36878
0.24375
0.29523
0.11538
Singlet-A
-0.13062
0.13050
0.64396
Singlet-A
-0.12168
-0.18518
0.18853
-0.12410
0.60098
0.18771
Singlet-A

3.7391eV  331.58 nm =0.1440

3.7392eV  331.58nm =0.1439

3.7454 eV 331.03nm =0.0000

3.7779 eV 328.18 nm {=0.0040

3.9183eV 316.42nm £=0.0000

3.9772eV 311.74nm £=0.0015

3.9857eV  311.07nm £=0.0000
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269 -> 274
269 -> 275
270 -> 274
270 -> 275

Excited State 15:

269 -> 276
270 -> 276
271 ->277
272 > 274
272 -> 277

Excited State 16:

269 -> 276
270 -> 276
271 -> 278
272 -> 275
272 -> 278

Excited State 17:

269 -> 277
269 -> 278
270 -> 277
270 -> 278
271 -> 284
272 ->279
Excited State
269 -> 2717
269 -> 282
270 -> 278
270 > 283
271 -> 281
272 -> 280
Excited State
269 -> 276
269 ->279

18:

19:

0.28216
0.40525
0.40344
-0.28110
Singlet-A 4.1254 eV  300.54 nm =0.2290
-0.24467
0.53701
0.10294
0.11545
0.28443
Singlet-A 4.1255eV  300.53 nm =0.2292
0.53699
0.24493
-0.10265
0.11552
0.28415
Singlet-A 42093 eV 294.55nm =0.0200
-0.17851
-0.10863
0.10918
-0.17874
-0.15388
0.60381
Singlet-A 42449 ¢V  292.08 nm {=0.0011
-0.12847
0.12694
0.12761
0.12696
-0.16364
0.61448
Singlet-A 4.2455eV  292.04nm 1=0.0447
0.15197
-0.16223
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269 -> 280 -0.11113

270 -> 276 -0.23739
270 -> 279 0.10840
272 > 277 0.56757
Excited State  20: Singlet-A 42456 eV 292.03nm {=0.0454
269 -> 276 -0.23940
269 ->279 -0.10971
270 -> 276 -0.15429
270 -> 279 -0.16492
270 -> 280 0.11074
272 > 278 0.57355
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Figure S10. Simulated absorption spectra of 1d calculated at the B3LYP/6-31+G(d,p).

Table S5. Selected wavelengths, oscillator strengths, and compositions of major electronic

transitions of 1d.

Excited State  1: Singlet-A 3.2651eV  379.72nm =0.0000
144 ->145 0.70556

Excited State  2: Singlet-A 3.3326 eV 372.03nm =0.0000
143 ->145 0.69694
144 ->148 0.11055
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Excited State  3:

142 ->145

Excited State  4:

141 ->145

Excited State  5:

142 ->148
144 ->146

Excited State  6:

141 ->148
144 >147

Excited State  7:

141 ->146
141 ->147
142 ->146
142 >147

Excited State  8:

141 ->148
143 ->146

Excited State O

142 ->148
143 ->147

Excited State 10:

141 ->146
141 ->147
142 ->146
142 ->147

Excited State 11:

141 ->146
141 ->147
142 ->146
142 >147
143 >148

Excited State 12:

Singlet-A
0.69253
Singlet-A
0.69253
Singlet-A
0.14453
0.68320
Singlet-A
-0.14453
0.68320
Singlet-A
0.26532
0.42100
0.42102
-0.26531
Singlet-A
-0.13944
0.67692
Singlet-A
0.13944
0.67692
Singlet-A
-0.20206
0.45489
-0.45488
-0.20209
Singlet-A
0.38407
-0.24202
-0.24200
-0.38406
0.28816
Singlet-A

3.4228 eV

3.4228 eV

3.7813 eV

3.7813 eV

3.8092 eV

3.8714 eV

3.8714 eV

3.8877 eV

3.9095 eV

4.1420 eV
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362.23 nm £=0.0061

362.23 nm £=0.0061

327.89nm {=0.0031

327.89nm {=0.0031

325.48 nm £=0.0000

320.26 nm {=0.1174

320.26 nm {=0.1174

318.92nm £=0.0000

317.14 nm =0.0000

29933 nm £=0.0000



141 ->146
141 ->147
142 ->146
142 >147
143 >148

Excited State 13:

141 ->146
141 ->147
142 ->146
142 ->147

Excited State 14:

143 >145
144 ->148

Excited State 15:

141 ->148
142 ->148
143 ->147
144 ->146

Excited State 16:

141 ->148
142 ->148
143 >146
144 >147

Excited State 17:

141 ->151
142 ->150
144 ->149

Excited State 18:

141 ->151
142 ->150
143 ->149
144 ->152

Excited State 19:

-0.17333
0.10924
0.10928
0.17325
0.64306

Singlet-A
0.45004
0.19996

-0.19994
0.45007

Singlet-A

-0.10883
0.69280

Singlet-A
0.10021
0.65149

-0.14604

-0.15113

Singlet-A
0.65149

-0.10021
0.14604
0.15114

Singlet-A
0.17500
0.17500
0.64817

Singlet-A
0.18294

-0.18294
0.62608
0.16256

Singlet-A

4.1481 eV

4.1869 eV

44239 eV

44239 eV

4.6261 eV

4.7020 eV

4.7033 eV

20

298.90 nm

296.12 nm

280.26 nm

280.26 nm

268.01 nm

263.69 nm

263.61 nm

£=0.0000

£=0.0000

£=0.4205

£=0.4205

£=0.0000

£=0.0000

£=0.0000



142 ->149
142 ->152
143 ->150
144 ->150
Excited State 20:
141 ->149
141 ->152
143 ->151
144 >151

0.45551
-0.13046
-0.20318

0.46010
Singlet-A

0.45551

0.13046

0.20319

0.46010

4.7033 eV

21

263.61 nm £=0.0000
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