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LQOF-G6 Characterization 

 

Figure S1. HRESIMS Spectrum of – LQOF-G6 
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Figure S2. HRESIMS Spectrum Smart Formula Report of – LQOF-G6 
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Figure S3. RP-HPLC analysis report – LQOF-G6 
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Figure S4. 1H NMR spectrum of LQOF-G6 at 253K in CDCl3. 

 

 

 

Figure S5. 13C NMR spectrum of LQOF-G6 at 253K in CDCl3. 
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Figure S6. 1H – 15N HMBC spectrum of LQOF-G6 at 253K. 

 

 

 

Figure S7. 1H spectrum of LQOF-G6 in CDCl3 (10 mg/mL) at different temperature 

values (T(K)= 298 (yellow), 283 (purple), 273 (green), 263 (red) and 253 (blue)). (left) 

Hydrogen H2. (right) Hydrogens H1 and H13. 
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( ) NOESY (253 K) 

 

Figure S8. NOESY spectrum in the region of 4.7 to 7.7 ppm, where can be observed the 

correlation H1-H4 at 253K. The hydrogens shown in the NOESY spectrum correspond 

to the X-ray output attribution as follows H2(N1A) and H4(C7A). 
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Figure S9. NOESY spectrum in the region of 7.6 to 12.5 ppm, where can be observed the 

correlation H2-H4 at 253K. The hydrogens shown in the NOESY spectrum correspond 

to the X-ray output attribution as follows H2(N2A) and H4(C7A). 

 

NMR study  

The LQOF-G6 molecule was characterized in detail by 1D- and 2D-NMR analyses. 

Tables S1 and S2 summarize the values of the chemical shift of the 1H and 13C nuclei of 

LQOF-G6 in CDCl3 at 253K. The 1H NMR spectrum (Figure S3) shows the signals of 

the nine equivalent H of the tert-butyl group (H19), two methylene (H13), two equivalent 

aromatic (H10), and two exchangeable N-bound hydrogens (H1 and H2). The seven 

signals of the remaining 12 aromatic hydrogens were clustered in the region 7.20-7.55 

ppm with some of them overlapping. The signal at 177.431 ppm in the 13C spectrum at 

253K (Figure S4) is characteristic for a carbonyl and thus assigned to C8. The signals in 

the aliphatic region at 44.765, 34.548, and 31.165 ppm were attributed to the benzylic 

C13, the quaternary C18 and the three equivalent methyl carbons of the tert-butyl group 

C19, respectively.  
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The LQOF-G6 molecule was characterized in detail by 1D- and 2D-NMR analyses. 

Tables S1 and S2 summarize the values of the chemical shift of the 1H and 13C nuclei of 

LQOF-G6 in CDCl3 at 253K. The 1H NMR spectrum (Figure S4) shows the signals of 

the nine equivalent H of the tert-butyl group (H19), two methylene (H13), two equivalent 

aromatic (H10), and two exchangeable N-bound hydrogens (H1 and H2). The seven 

signals of the remaining 12 aromatic hydrogens were clustered in the region 7.20-7.55 

ppm with some of them overlapping. The signal at 177.431 ppm in the 13C spectrum at 

253K (Figure S5) is characteristic for a carbonyl and thus assigned to C8. The signals in 

the aliphatic region at 44.765, 34.548, and 31.165 ppm were attributed to the benzylic 

C13, the quaternary C18 and the three equivalent methyl carbons of the tert-butyl group 

C19, respectively.  
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Table S1. 1H chemical shift values (δ ppm) of the compound LQOFG-6 in CDCl3 at 253 

K. 

Atom H1 H2 H4 H5 H10 H11 

δ (ppm) 5.33 12.09 7.21 7.42 8.29 7.43 

Multiplicity T s d d dd dt 

J (Hz) 5.89  8.26 8.26 7.26/1.11 7.26/7.32 

 

Atom H12 H13 H15 H16 H17 H19 

δ (ppm) 7.50 4.83 7.38 7.37 7.31 1.32 

Multiplicity Tt d - - - - 

J (Hz) 7.32/1.11 5.89 - - - - 

 

Table S2. 13C chemical shift values (δ ppm) of the compound LQOF-G6 in CDCl3 at 

253 K. 

C3 C4 C5 C6 C7 C8 C9 C10 C11 

132.495 125.363 127.026 150.114 158.658 177.430 138.174 128.952 127.857 

C12 C13 C14 C15 C16 C17 C18 C19  

131.220 44.764 138.562 127.482 128.650 127.437 34.548 31.165  
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As suggest by the chemical shift of 12.09 ppm, H2 is involved in formation of an 

intramolecular hydrogen bond with the carbonyl group as is the case in the crystal 

structure. The 13C signal corresponding to C7 appeared at 158.659 ppm, characteristic of 

a guanidinic nucleus central carbon atom.  

For a more complete characterization of LQOF-G6, 2D analysis of heteronuclear 

couplings were performed. Therefore, the assignment of the 1H and 13C signals (Figures 

S3 and S4) was also confirmed by the corresponding correlations in the 1H-13C HSQC 

spectrum. The aliphatic region (Figure S7) showed signals corresponding to correlations 

between carbon atoms C19 (31.165 ppm) and C13 (44.765 ppm) with hydrogens H19 

(1.32 ppm) and H13 (4.83 ppm), respectively. The aromatic region of the HSQC spectrum 

(Figure S8) shows the following linking of the carbons to their directly bound hydrogens: 

C4/H4 (125.364/7.21 ppm), C5/H5 (127.026/7.42 ppm), C10/H10 (128.952/8.29 ppm), 

C12/H12 (131.221/7.50 ppm) and C15/H15 (127.483/7.38 ppm). 

Figure S10. Aliphatic region of the 1H-13C HSQC spectrum of LQOF-G6 at 253K in 

CDCl3. 



 
 

S13 
 

 

Figure S11. Aromatic region of the 1H-13C HSQC spectrum of LQOF-G6 at 253K in 

CDCl3. 

 

 

 

Figure S12. Aromatic region of the 1H-13C HMBC spectrum of LQOF-G6 at 253K in 

CDCl3 (black numbers indicate 1H and red numbers indicate 13C). 
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The 1H-13C HMBC spectrum shows a long-range correlation between H10 at 8.29 

ppm and C8 at 177.431 ppm (Figure S9), confirming the position of H10 in the benzoyl 

moiety. Analogously, a strong cross-peak between the tert-butyl group H19 (1.31 ppm) 

and the quaternary C6 at 150.114 ppm positions the latter in the aniline ring. H4 (7.21 

ppm) also displays coupling with C6 and H5 (7.42 ppm), which couples with C3 (132.496 

ppm), is identified as adjacent to H4. Furthermore, long-distance 1H-13C heteronuclear 

couplings were observed for H10 (8.29 ppm) with C11 (127.857 ppm) and C12 (131.221 

ppm), of H12 (7.50 ppm) with C11, and H11 (7.43 ppm) with C9 (138.175 ppm) within 

the benzoyl group as well as of H15/H16 (7.38/7.37 ppm) with C13 (45.765 ppm) and 

C14 (138.562 ppm), of H13 (4.83 ppm) with C14 and C15 (127.483 ppm) within the 

benzyl group. The central C7 (158.676 ppm) showed correlation signals from H1 (5.33 

ppm), H2 (12.09 ppm), and H13 (4.83 ppm). Figure S10 shows the most representative 

HMBC interactions for LQOF-G6. All these attributed signals support the successful 

formation of the LQOF-G6 guanidine molecule.  

 

Figure S13. HMBC interactions of LQOF-G6. 
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Figure S14. Cross polarization 13C{1H} solid state NMR spectra of LQOF-G6. Contact 

time 3 ms during polarization ramp 50 to 100%, spun at 12 kHz, SSB - indicate spin side 

band, 13C acquired at 125.695 MHz, 1H at 499.832 MHz was decoupled using 70 kHz 

pulse power with spinal 64 sequence. 

 

  

LQOF-G6 new batch characterization data:  1H NMR (500.13 MHz, CDCl3) ẟ = 12.09 (s 

, 1H), 8.29 (dd, J = 7.26/1.11 Hz, 2H), 7.50 (tt, J = 7.32/1.11 Hz, 1H), 7.43 (dt, , J = 

7.26/7.32 Hz, 2H), 7.42 (d, J = 8.26 Hz, 2H), 7.37 (2H), 7.317 (1H), 7.21 (d, J = 8.26 Hz, 

2H), 5,33 (t, J = 5.89 Hz, 1H), 4.83 (d, J = 5.89 Hz, 2H), 1.31 (9H); 13C NMR (100.61 

MHz, CDCl3) ẟ = 177.456 (C=O), 158.676 (N=C), 150.139 (C), 138.571 (C), 138.184 

(C), 133.508 (C), 131.239 (p-CH), 128.965 (2CH), 128.669 (2CH), 127.875 (2CH), 

127.498 (2CH + p-CH), 127.455 (2CH), 127.043 (2CH), 125.386 (2CH), 45.784 (N-

CH2), 34.566 (C), 31.181 (CH3). HRESIMS m/z 386.2227 [M+H]+ (calcd. for 

C25H28N3O
+, 386.2227, ∆ = - 0.0 ppm); HPLC purity 95.8%; mp. 124.4-125.7 ⁰C. 
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LQOF-G32 Characterization 

 

 

 

Figura S15. LC-(HPLC) analysis report – LQOF-G32 
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Figure S16. ESI-(+)MS analysis report of LQOF-G32 

.

 

Figure S17. ESI-(+) MS/MS analysis report of LQOF-G32. 
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Figure S18.  EI-MS analysis report of LQOF-G32. 

 

 

 

Figure S19. 1H NMR full spectrum of LQOF-G32 at 243K in CDCl3. 
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Figure S20. 1H NMR aromatic spectrum of LQOF-G32 at 243K in CDCl3. 

 

 

 

 

Figure S21. 13C NMR DEPT135q full spectrum of LQOF-G32 at 243K in CDCl3. 
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Figure S22. 13C NMR DEPT135q aromatic spectrum of LQOF-G32 at 243K in CDCl3 

 

 

 

LQOF-G32 new batch characterization data:  1H NMR (600.25 MHz, CDCl3) δ = 12.17 

(br, NH), 8.26 (d, 2H), 7.58 (d, 2H), 7.54 (t, 1H), 7.48-7.42 (m, 3H), 7.24 (d, 1H), 7.23 

(d, 1H), 7.17 (d, 1H), 4.80 (d, 3H), 1.74 (br, NH). 13C NMR (150.95 MHz, CDCl3) δ = 

177.65 (C=O), 157.93 (C), 137.74 (C), 134.27 (C), 134.05 (C), 133.92 (C), 133.88 (C), 

133.21 (2CH), 131.51 (CH), 131.12 (CH), 129.25 (CH), 128.89 (2CH), 127.96 (2CH), 

127.30 (CH), 127.23 (2CH), 120.67 (C), 42.39 (CH2). HPLC purity 91.45%; mp: 128.1-

128.8°C; ESI (+)-MS: m/z encontrada 475,9925, m/z calculada para [C21H16BrCl2N3O + 

H]+: 475,9927, Fragmento iônico observado em ESI(+)-MS/MS: [M + H – C6H5CONH2]
+ 

de m/z 356,9373 e [M + H – C13H10BrCl2N2]
+ de m/z 122,0601. 
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DRX 

Table S3. LQOF-G6 Crystal data, data collection parameters, and structure refinement. 

Identification code  LQOF-G6_Pca21  

Empirical formula  C25H27N3O  

Formula weight  385.49  

Temperature/K  120.0  

Crystal system  orthorhombic  

Space group  Pca21  

a/Å  12.0522(5)  

b/Å  9.4398(3)  

c/Å  37.7926(14)  

α/°  90  

β/°  90  

γ/°  90  

Volume/Å3  4299.7(3)  

Z  8  

ρcalcg/cm3  1.191  

μ/mm-1  0.074  

F(000)  1648.0  

Crystal size/mm3  0.2 × 0.06 × 0.02  

Radiation  MoKα (λ = 0.71073)  

2Θ range for data collection/°  4.314 to 60.128  

Index ranges  -16 ≤ h ≤ 16, -13 ≤ k ≤ 13, -53 ≤ l ≤ 53  

Reflections collected  140718  

Independent reflections  12591 [Rint = 0.0427, Rsigma = 0.0213]  

Data/restraints/parameters  12591/1/529  

Goodness-of-fit on F2  1.023  

Final R indexes [I>=2σ (I)]  R1 = 0.0397, wR2 = 0.0966  

Final R indexes [all data]  R1 = 0.0476, wR2 = 0.1015  

Largest diff. peak/hole / e Å-3  0.22/-0.19  

Flack parameter -0.1(3) 
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Figure S23. Datablock: lqof_g6_pca21. 
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Table S4. Sample, crystal data and data collection and structure refinement. 

 

Identification code  LQOF-G6_Pca21  

Empirical formula  C21H18N4O3  

Formula weight  374.39 

Temperature/K  100.0  

Crystal system  orthorhombic  

Space group  P212121 

a/Å  6.9519(6)  

b/Å  12.307(2)  

c/Å  20.307(2)  

α/°  90  

β/°  90  

γ/°  90  

Volume/Å3  1804.8(3)  

Z  4 

ρcalcg/cm3  1.378  

μ/mm-1  0.095 

F(000)  784.0 

Crystal size/mm3  0.15 × 0.01 × 0.03  

Radiation  MoKα (λ = 0.71073)  

2Θ range for data collection/°  5.124 to 60.21  

Index ranges  -9 ≤ h ≤ 9, -18 ≤ k ≤ 18, -28 ≤ l ≤ 28  

Reflections collected  171224  

Data/restraints/parameters  5292/0/257  

Goodness-of-fit on F2  1049  

Final R indexes [I>=2σ (I)]  R1 = 0.0337, wR2 = 0.0853 

Final R indexes [all data]  R1 = 0.0317, wR2 = 0.0831  

Largest diff. peak/hole / e Å-3  0.26/-0.20 
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Figure S24. Datablock: prka_lqof_g1_It_p212121. 

 

Table S5. Cell viability in cultures growing in the presence of nine different 

concentrations of LQOF-G6. 

LQOF-G6 (µM) HEK-293 KB-3 CACO-2 A-549 

1.6 99.7 113.6 105.9 116.3 

3.1 101.8 96.9 107.9 108.2 

6.2 114.5 103.3 105.5 95.1 

12.5 94.05 93.1 95.1 96.2 

25 89.9 100.5 102.8 107.6 

50 105.4 91.9 104.5 99.2 

100 103.8 95.6 103.0 124.3 

200 106.6 101.0 110.1 114.8 

400 87.2 88.6 83.5 89.6 

*Measurement for each concentration was performed in triplicate and the average value 

is reported. 
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Table S6. Effect of LQOF-G6 on the rate of activity of the right atrium. 

 

 

Table S7. Effect of LQOF-G6 on the contraction force of the papillary muscle. 

 

 

 

 

Table S8. Effect of LQOF-G6 on the contraction force of the aorta. 

 

 

Table S9. Effect of LQOF-G6 on the contraction force of the arteria pulmonalis. 

 

 

LQOF-G6 (µM) 
f ± SEM* 

(beats/min) 

Δf ± SEM* 

(%) 

Number of 

Experiments (n) 
Probability (P) 

Control 195.00 ± 21.21 0.00 ± 0.00 4 -- 

3 188.75 ± 21.22 -3.52 ± 1.58 4 n.s. 

10 182.50 ± 23.24 -7.12 ± 2.70 4 n.s. 

30 178.75 ± 21.93 -8.70 ± 3.85 4 n.s. 

100 172.50 ± 22.78 -12.31 ± 4.24 4 <0.05 

LQOF-G6 (µM) 
fc ± SEM* 

(mN) 

Δfc ± SEM* 

(%) 

Number of 

Experiments 

(n) 

Probability (P) 

Control 1.32 ± 0.21 0.00 ± 0.00 4 -- 

3 1.20 ± 0.21 -9.27 ± 5.91 4 n.s. 

10 1.21 ± 0.14 -5.41 ± 6.95 4 n.s. 

30 1.20 ± 0.14 2.18 ± 6.64 4 n.s. 

100 1.35 ± 0.14 5.43 ± 6.54 4 n.s. 

LQOF-G6 (µM) 
fc ± SEM* 

(mN) 

Δfc ± SEM* 

(%) 

Number of 

Experiments (n) 
Probability (P) 

Control 10.34 ± 0.91 0.00 ± 0.00 5 -- 

3 10.23 ± 0.91 -1.11 ± 2.27 5 n.s. 

10 10.09 ± 0.93 -2.39 ± 3.37 5 n.s. 

30 9.79 ± 0.86 -5.17 ± 3.91 5 n.s. 

100 9.37 ± 0.84 -9.06 ± 4.90 5 n.s. 

LQOF-G6 (µM) 
fc ± SEM* 

(mN) 

Δfc ± SEM* 

(%) 

Number of 

Experiments (n) 
Probability (P) 

Control 9.45 ± 0.77 0.00 ± 0.00 5 -- 

3 8.42 ± 0.83 -11.13 ± 3.42 5 <0.05 

10 7.91 ± 0.91 -16.90 ± 4.28 5 <0.05 

30 7.04 ± 0.96 -26.45 ± 5.30 5 <0.05 

100 5.61 ± 1.08 -41.75± 7.93 5 <0.01 
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Table S10. Effect of LQOF-G6 on the contraction force of the terminal ileum. 

 

 

 

Docking Investigation 

LQOF-G1 Molecule 

The simulation performed upon the subunit A yielded the ligand-protein interactions 

described in Table S10, where the lower energy conformation is showed in the Figure 

S14(a) 3D representation and Figure S14(b) 2D representation. 

Table S11. Conformations resulted from the docking procedure, ligand-target affinity 

with its deviation. RMSD = Root mean square deviation; l.b = lower bound; u.b = upper 

bound. 

  Distance from the “best” mode 

Mode Affinity (kcal/mol) RMSD l.b. RMSD u.b. 

1 -7.9 0.000 0.000 

2 -7.7 1.536 2.162 

3 -7.6 5.907 11.58 

4 -7.5 6.007 11.54 

5 -7.2 4.897 10.50 

6 -7.2 7.397 10.43 

7 -7.1 6.065 9.727 

8 -7.1 6.666 12.12 

9 -7.0 5.528 10.71 

 

LQOF-G6 (µM) 
fc ± SEM* 

(mN) 

Δfc ± SEM* 

(%) 

Number of 

Experiments (n) 
Probability (P) 

Control 8.71 ± 1.35 0.00 ± 0.00 5 -- 

3 7.12 ± 1.41 -20.02 ± 4.03 5 < 0.05 

10 4.92 ± 1.42 -45.57 ± 8.84 5 <0.01 

30 3.54 ± 1.19 -60.07 ± 9.04 5 <0.01 

100 2.93 ± 1.00 -67.99 ± 6.67 5 <0.01 
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Figure S25. Interactions between the aminoacid residues with the conformation of higher 

affinity in (a) 3D representation; (b) 2D representation. Cyan = carbon, red = oxygen, 

purple = nitrogen, yellow = sulfur, white = hydrogen. For the LQOF-G1 molecule. 

  

The residues MET147, ALA143, and CYS26 possess the same type of interaction (π-

alkyl) starting from π-orbitals with distances of 5.1593 Å, 4.6389 Å, and 4.8929 Å, 

respectively. The presence of the nitro electron-withdrawing group directly affects the 

interaction with the π-orbitals due to the weakening of ring and ligand synergy. This effect 

was elucidated from the quantum chemical DFT calculations arising out of the isosurface 

of the active orbitals. Figure S15 shows the representations of the molecular orbitals, 

where we can observe that the localization of the electron density is upon the nitro group 

and ring in the LUMO and LUMO+1 orbital. This translates into higher energy of the 

interaction with CYS26 residue, decreasing the affinity. 

(a) (b)
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Figure S26. Representation of the molecular orbitals (a) HOMO-1, (b) HOMO, (c) 

LUMO, (d) LUMO+1 for the LQOF-G1. 

LQOF-G2 Molecule 

 From the docking simulation performed with the same procedure of the LQOF-

G1 molecule, nine conformations were yielded with distinct interaction affinity, described 

in Table S11, where the lower energy conformation is showed in the Figure S16(a) 3D 

representation and Figure S16(b) 2D representation. 

Table S12. Conformations resulted from the docking procedure, ligand-target affinity with its 

deviation. RMSD = Root mean square deviation; l.b = lower bound; u.b = upper bound. 

  Distance from the “best” mod 

Mode Affinity (Kcal/mol) RMSD l.b. RMSD u.b. 

1 -8.3 0.000 0.000 

2 -8.1 1.405 1.884 

3 -7.6 7.588 11.43 

4 -7.5 6.386 11.23 

(a) 

(c) (d) 

(b) -6.7301 eV -6.2590 eV 

-2.7771 eV -1.3220 eV 
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5 -7.2 6.780 11.44 

6 -6.9 6.380 11.15 

7 -6.7 7.585 11.35 

8 -6.7 10.75 14.19 

9 -6.6 3.098 5.756 

 

 

Figure S27. Interactions between the aminoacid residues with the conformation of higher 

affinity in (a) 3D representation; (b) 2D representation. Cyan = carbon, red = oxygen, 

purple = nitrogen, yellow = sulfur, white = hydrogen, wine = bromine. For the LQOF-G2 

molecule. 

 From the docking results, the ALA143 and CYS26 possess the same type of 

interaction with the ring, i.e, π-alkyl starting from the π-orbitals with distances of 4.6406 

Å and 5.1131 Å, for each residue, respectively. In comparison with the LQOF-G1 

molecule, there was an increase in the distance with CYS26 residue, assigned to the 

presence of Br atom for being an electron-withdrawing ligand from the inductive effect 

and electon-donating from resonant effect. Additionally, we can notice the competing a 

π-sulfur interaction between the ME147 and the amidic ring with the π-π stacked 

interaction with the benzylamine. The isosurfaces of the active molecular orbitals for this 

molecule were also elucidated from the quantum mechanical calculations on the DFT 

level. From Figure S17, in contrast to the LQOF-G1, the HOMO possesses the electron 

(a) (b)
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density upon the p-bromine ring alongside LUMO and LUMO+1. This observation 

highlights the electron-donating character of bromine atom, decreasing the energy of the 

π-orbitals that will interact with CYS26 residue, increasing the affinity. 

 

 

Figure S28. Representation of the molecular orbitals (a) HOMO-1, (b) HOMO, (c) 

LUMO, (d) LUMO+1. For the LQOF-G2 molecule. 

LQOF-G6 

 From the molecular docking performed with the same procedure of the previous 

molecules, nine conformations with different ligand-target affinity were yielded, which 

are described in the Table S12, where the lower energy conformation is showed in Figure 

S18(a) 3D representation and Figure S18(b) 2D representation. 

(a) 

(c) (d) 

(b) 

-6.6378 eV -6.3329 eV 

-1.4962 eV -1.0268 eV 
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Table S13. Conformations resulted from the docking procedure, ligand-target affinity with its 

deviation. RMSD = Root mean square deviation; l.b = lower bound; u.b = upper bound. 

  Distance from the “best” mode 

Mode Affinity (Kcal/mol) RMSD l.b. RMSD u.b. 

1 -8.8 0.000 0.000 

2 -8.6 0.929 2.045 

3 -8.5 1.357 7.789 

4 -7.9 1.758 4.748 

5 -7.6 1.579 4.678 

6 -7.2 3.101 6.831 

7 -7.1 1.728 4.239 

8 -7.0 1.496 7.725 

9 -6.8 2.562 3.453 

 

 

Figure S29. Interactions between the aminoacid residues with the conformation of higher 

affinity in (a) 3D representation; (b) 2D representation. Cyan = carbon, red = oxygen, 

purple = nitrogen, yellow = sulfur, white = hydrogen. For the LQOF-G6 molecule 

 In the LQOF-G6 molecule, we can notice a novel interaction between the upper-

right side aromatic ring with LEU68 from a π-sigma mechanism and LEU162 with the 

lower-centered aromatic ring through a π-alkyl process. Additionally, the CYS26, 

LEU68, and LEU162 residues exhibit interactions of the same type, starting from the π-

(a) (b)
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orbitals with distances of 5.3806 Å, 5.3776 Å, and 5.0867 Å, respectively. The increase 

in the distance between CYS26 residue and the ring can be assigned to the electron-

donating character of the tert-butyl group, which is accordance with the observations for 

the LQOF-G1 and LQOF-G2 molecules. The positions of the electron densities were 

obtained from a quantum mechanical calculation on the DFT level (Figure S19). The 

results indicate that although the tert-butyl is not directly contributing to the formation of 

the active molecular orbitals, its presence induces a modification of the electron density. 

Here, the isosurfaces are localized upon HOMO-1 and HOMO molecular orbitals instead 

of LUMO-type orbitals. Due to the lower energy of the HOMO orbitals, there is an 

increase in the affinity of the π-alkyl interactions. 

 

 

Figure S30. Representation of the molecular orbitals (a) HOMO-1, (b) HOMO, (c) 

LUMO, (d) LUMO+1 for the LQOF-G6 molecule. 

LQOF-G32 

(a) (b) 

(c) (d) 

-5.1754 eV 

-1.2435 eV -2.9095 eV 
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The simulation performed upon the subunit A yielded the ligand-protein 

interactions described in Table S13, where the lower energy conformation is showed in 

the Figure S20(a) 3D representation and Figure S20(b) 2D representation. 

Table S14. Conformations resulted from the docking procedure, ligand-target affinity with its 

deviation. RMSD = Root mean square deviation; l.b = lower bound; u.b = upper bound. 

  Distance from the “best” mode 

Mode Affinity (Kcal/mol) RMSD l.b. RMSD u.b. 

1 -8.2 0.000 0.000 

2 -8.1 10.40 12.92 

3 -8.0 7.658 10.55 

4 -7.8 3.558 7.407 

5 -7.6 3.776 7.294 

6 -7.6 7.280 9.509 

7 -7.5 9.573 12.04 

8 -7.2 6.580 9.366 

9 -6.9 4.116 7.005 

 

 

Figure S31. Interactions between the aminoacid residues with the conformation of higher 

affinity in (a) 3D representation; (b) 2D representation. Cyan = carbon, red = oxygen, 

purple = nitrogen, yellow = sulfur, white = hydrogen, wine = bromine, green = chlorine.  

For the LQOF-G32 molecule. 

(a) (b)
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 From Figure S20(a) and (b), we notice the interactions of TRP186 and MET147 

residues with the bromobenzyl ring through a π-π stacked and π-sulfur mechanism, 

respectively. Also, there is competition from TRP186 residue with the bromine atom from 

a π-alkyl process. The distances for both residues are 3.9224 Å and 5.2821 Å respectively, 

while CYS23 aminoacid interacts with the amidic ring via an amide-π stacked mechanism 

with 4.5842 Å. The difference between this distance from the previous for a CYS residue 

arises from a distinct interaction mechanism. The influence of the chlorine and bromine 

atoms on the molecular orbitals were also elucidated from quantum mechanical 

calculation on the DFT level (Figure S21). We notice that Cl atoms directly affects the 

formation of the LUMO and LUMO+1, due to their contribution to the formation of these 

MOs. Additionally, there is a redistribution of electron density occurring from the HOMO 

to LUMO orbitals. 
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Figure S32. Representation of the molecular orbitals (a) HOMO-1, (b) HOMO, (c) 

LUMO, (d) LUMO+1 for the LQOF-G32 molecule. 
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Figure S33. In Vitro Pharmacology: Proteases Assays Report. 


