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Figure S1. Localized surface plasmon resonance (LSPR) band of silver nanoparticles from synthesis (black line) and after 

functionalization with CD-SH (red line). Optical pathlength 2 mm 
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Figure S2. The background-subtracted SERS spectra of the different BPs compared to the corresponding Raman spectra. 

Background subtracted spectra are difference spectra between the experimental SERS spectra of the sample and the 

corresponding blank SERS spectra. The major CD Raman bands are not always perfectly removed by the procedure and 

appear in the difference spectrum either as residual negative or positive peaks. 
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Table S1. Assignment of the main Raman and SERS bands (cm-1) of BPA, BPB and BPS previously reported 

[17,18]. 

 

 

BPA BPB BPS Assignment [31-32] 

Raman SERS Raman SERS Raman SERS  

489(w) 4951 494(w) 4741 

  
γ(CO)31,  

    557(w) 560(w) γ(OCOS)32 

641(ms) 6432 640 (ms) 6412 633(m) 633(m)2 δ(CCC)r31 

    
647(w) 647(m)2 ν(SC)32 

648(sh) 
 

648(sh) 
   

ν(CC)31 

735(w) 
 

736(w) 
   

τ(ring)31, γ(CO)31 

819(s) 822(s) 820(s) 821(s) 815(w) 823(ms) (CH)31,τ(HCCC)32 

834(s) 836(s) 840(s) 838(s) 834(s) 837(s) δ(CCC)r32,(CH)31 

  882(w)     

  984(w)     

920(w) 922 (w) 
    

ν(CC)31 

938(w) 938(w) 
    

ν(CC)31,ω(CCH)r31 

1083(vw) 
 

1079(w) 
 

1074(m) 1074(sh) ν(CC)31 

1113(m) 1113(m) 1115(m) 1113(m) 1104(m) 1104(w) ν(CC)32,ω(CCH)r31 

    
1139(s) 1137(s) ν(SO)32 

1149(vw) 
     

ν(CC)31 

1182(m) 1181(w) 1181(m) 1181(w) 1179 (w) 1177(w) ν(CC)32,ω(CCH)r31 

  
1211(w) 1204(w) 

  
 

1234(w) 
     

ν(CO)31 

1257(w) 
 

1259(w) 
   

ν(CC)31 

 

1 overlapped with the band at 480 cm-1 of CD-SH; 2 overlapped with the band at 643 cm-1 of CD-SH 

sh, shoulder; s, strong; ms, medium strong; m, medium; w, weak. 

ν, stretching; δ, in-plane deformation; τ, torsion deformation; r, rocking; sym, symmetric motion; asym, asymmetric 

motion. 
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Table S2. Main Raman bands (cm-1) of BPA, BPB and BPS: Comparison between experimental and B3LYP/6-

31G* calculated results in this work. 

 

Experimental1       B3LYP/6-31G* 

BPA BPB BPS BPA BPB BPS Assignment2 

489(w) 494(w) 
 

543 551  CCCskeletal 

  557(w)   560 rCSC + rSO 

641(ms) 640(ms) 633(m) 645 636 638 6b;ring + Cring-C-Cring   

648(sh) 648(sh) 647(w) 657 658 648 6a;ring 

735(w) 736(w) 
 

744 748  4;ring 

819(s) 820(s) 815(w) 847 848 846 1;ring 

834(s) 840(s) 834(s) 857 868 853 1;ring + Cring-C-Cring   

920(w) 
  

950   rCH3 + CCH3 

938(w) 
  

958   rCH3 + CCH3 

1083(vw) 1079(w) 1074(m) 1110 1110 1110 CHring + CCring (+rCH3 in 

BPA,B or asymSO in BPS) 

1113(m) 1115(m) 1104(m) 1133 1139 1138 CHring + CCring 

  
1139(s)   1136 symSO + CHring 

1149(vw) 
  

1178   CHring + CCH3 

1182(m) 1181(m) 1179(w) 1210 1215  COH + CHring 

 
1211(w) 

 
 1235  CHring + Cring-C-Cring   

1234(w)   1268   Cring-C-Cring  + rCCH3 

1257(w) 1259(w) 
 

1308 1310  CO + CCring + CHring 

1 sh, shoulder; s, strong; ms, medium strong; m, medium; w, weak. 

2 ν, stretching; δ, in-plane deformation; τ, torsion deformation; r, rocking; sym, symmetric motion; asym, asymmetric 

motion. Wilson ś nomenclature for the benzene-like normal modes, 6a, 6b, 1, and 4 [45]. Vibrational modes 

visualized by using MOLDEN program[46]. 
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Figure S3. (a) B3LYP/6-31G* optimized geometries of BPA and (b-e) B3LYP/LanL2DZ interaction energies of 

different complexes formed between BPA, Ag2, H2O and CD-SH. 
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Figure S4. (a) and (b) B3LYP/6-31G* optimized geometries of isolated BPs and of the three complexes formed 

between BPs and CD with their corresponding calculated interaction energies (B3LYP/6-31G* and 

B3LYP/LanL2DZ). (c) B3LYP/LanL2DZ optimized geometries and calculated interaction energies of the three 

complexes formed between BPs and SH-CD. 
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Figure S5. B3LYP/LanL2DZ calculated atomic displacements of the main normal modes of BPA. 
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Figure S6. Relevant SERS data for BPB and they multivariate analysis. a) BPB SERS spectra as a function of the 

nominal BPB molar concentration (SNV data transformation and smoothing applied). b) loadings for the first 

two components in the PCA analysis on the BPB SERS data (full spectrum). PC1 and PC2 are carrying the 53 and 

36 percent of the spectral variance, respectively. c) predicted (black square) and validated (red circle) 

concentration of BPB in model samples vs. reference analytical concentration as obtained by the partial least 

square (PLS) regression analysis (4 factors model) on SERS data (full spectrum).   
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Figure S7. Relevant SERS data for BPS and they multivariate analysis. a) BPS SERS spectra as a function of the 

nominal BPB molar concentration (SNV data transformation and smoothing applied). b) loadings for the first 

two components in the PCA analysis on the BPS SERS data (full spectrum). PC1 and PC2 are carrying the 85 and 

12 percent of the spectral variance, respectively. c) predicted (black square) and validated (red circle) 

concentration of BPS in model samples vs. reference analytical concentration as obtained by the partial least 

square (PLS) regression analysis (4 factors model) on SERS data (full spectrum).   

 

 

 

 


