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1. Crystallographic data of 1  

Table S1. Crystallographic data of 1 

Empirical formula C30H44N2O4SSi4 

Fw / g mol-1 641.09 

Crystal system triclinic 

Space group P-1 (#2) 

Crystal size / mm 0.1 × 0.1 × 0.1 

Temperature / K 93 

a / Å 10.029(3) 

b / Å 13.257(4) 

c / Å 14.692(5) 

 / º 87.77(1) 

 / º 71.652(9) 

 / º 73.114(9) 

V / Å3 1771.0(9) 

Z 2 

Dcalcd g/cm-3 1.202 

 / Å 0.71075 

 / mm-1 0.261 

Reflections collected 13221 

Independent reflections 7099 

F(000) 684.00 

Rint 0.0638 

R1 (I > 2.00s(I)) a 0.0579 

wR2 (All reflections) b 0.1617 

GoF c 1.034 

a R1 = Σ||Fo| − |Fc||/Σ|Fo| (I > 2 s(I)). b wR2 = [Σ(w(Fo2 − Fc2)2/Σw(Fo2)2]1/2 (I > 2 s(I)). c GOF = 

[Σ(w(Fo2 − Fc2)2/Σ(Nr − Np)2]s 
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Table S2. Selected bond lengths, angles, and torsion angles of 1 

Bond lengths (Å)  

Si1-Si2 2.349(1) 

Si1-C21 1.867(3) 

Si1-C22 1.871(4) 

Si1-C27 1.882(3) 

Si2-C16 1.892(3) 

Si2-C19 1.870(3) 

Si2-C20 1.876(4) 

Si3-Si4 2.355(1) 

Si3-C11 1.872(3) 

Si3-C12 1.876(4) 

Si3-C13 1.895(3) 

Si4-C5 1.883(3) 

Si4-C9 1.875(4) 

Si4-C10 1.872(3) 

  

Angles (º)  

Si1-Si2-C16 110.5(1) 

Si2-Si1-C27 108.8(1) 

Si3-Si4-C5 109.6(1) 

Si4-Si3-C13 111.1(1) 

  

Torsion angles (º)  

C27-Si1-Si2-C16 -135.1(1) 

Si1-Si2-C16-C15 124.2(2) 

Si1-Si2-C16-C17 -56.1(2) 

Si2-Si1-C27-C26 120.3(2) 

Si2-Si1-C27-C28 -60.3(2) 

C13-Si3-Si4-C5 -133.2(1) 

Si3-Si4-C5-C4 131.4(2) 

Si3-Si4-C5-C6 -49.9(3) 
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Si4-Si3-C13-C14 127.4(2) 

Si4-Si3-C13-C18 -52.6(2) 
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2. Powder X-ray diffraction analysis of 2 

 

 

Figure S1. Fitting result of Rietveld refinement for 2. The red corss is observed data, the blue line is 

the calculated profile, green line is the difference between observed and calculated profile. The black 

bars indicate the position of bragg peaks.  

 

 

Figure S2. Plausible crystal structure of 2 (left) and packing structure of 2 (right) based on Rietveld 

refinement. Hydrogen atoms of solvent molecules (MeOH molecules) are not assigned.  
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3. Theoretical calculation of 1–5 

(a) Frontier molecular orbitals and energy level 

 

 

Figure S3. Frontier molecular orbitals (an absolute isovalue l = 0.02) and energy levels for 1, 4, and 

5 calculated with DFT at the B3LYP/6-31G (d, p) level of theory. 
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(b) TD-DFT calculation 

 

f: Oscillator strength. H: HOMO. L: LUMO. c: CI expansion coefficients for each excitation. 

 

Table 3. Summary of the TD-DFT calculation of 1. 

S1: 428.10 nm f = 0.0990 

H → L c: 0.69803 

    

S2: 408.06 nm f = 0.0019 

H–1 → L c: 0.70331 

    

S3: 359.81 nm f = 0.0763 

H–2 → L c: 0.69342 

 

 

Table 4. Summary of the TD-DFT calculation of 2. 

S1: 417.24 nm f = 0.1394 

H → L c: 0.70166 

    

S2: 386.72 nm f = 0.0001 

H–1 → L c: 0.70287 

    

S3: 336.68 nm f = 0.0584 

H–2 → L c: 0.69655 

 

 

Table 5. Summary of the TD-DFT calculation of 3. 

S1: 413.79 nm f = 0.1593 

H → L c: 0.69626 

    

S2: 368.12 nm f = 0.0061 

H–1 → L c: 0.68856 

    

S3: 367.31 nm f = 0.0059 

H-5 → L c: 0.63761 

 



 

S8 

 

Table 6. Summary of the TD-DFT calculation of 4. 

S1: 408.01 nm f = 0.1678 

H → L c: 0.69582 

    

S2: 368.40 nm f = 0.0063 

H–3 → L c: 0.64557 

    

S3: 350.61 nm f = 0.0077 

H-1 → L c: 0.70126 

 

 

Table 7. Summary of the TD-DFT calculation of 5. 

S1: 470.60 nm f = 0.4150 

H → L c: 0.69596 

    

S2: 440.00 nm f = 0.0033 

H–1 → L c: 0.68431 

    

S3: 416.90 nm f = 0.0000 

H → L+1 c: 0.64947 
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