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In silico calculations
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Figure S1. MEPs of fluoroquinolones. Blue, red, and green colors indicate positive, negative, and neutral

MEP values zones, respectively.
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Figure S2. MEPs of synthesized fluoroquinolones. Blue, red, and green colors indicate positive, negative,
and neutral MEP values zones, respectively.
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Figure S3. MEPs of fluoroquinolones synthesized by Chauhan et al. blue, red, and green colors indicate positive,
negative, and neutral MEP values zones, respectively.



Figure S4. 3D structure representation of the complex formed by the fluoroguinolone-DNA-gyrase for
compounds 13 to 19, only for the (R) isomers.



Table S1. MolDock Score, LE, torsions and HBond energy values (kcal/mol) of the docking experiments of

molecules 1-12 and several known fluoroquinolones. Experimental MIC value is also displayed.

Compounds Moldock Score LE HBond Torsions MIC (ug/mL)
1 -255.09 -7.50 -16.11 6 -
2 -182.03 -4.79 -6.89 6 -
3 -202.12 -5.05 -8.69 7 -
4 -253.94 -6.35 -16.39 7 -
5 -255.56 -5.81 -7.58 7 -
6 -245.68 -5.58 -9.03 7 --
7 -244.44 -7.41 -16.17 6 --
8 -229.45 -6.20 -14.65 6 --
9 -212.93 -5.46 -5.42 7 -
10 -251.86 -6.46 -15.32 7 -
11 -182.36 -4.24 -2.83 7 -
12 -258.04 -6.00 -10.66 7 -
CFX -151.16 -6.30 -4.14 3 0.5
MFX -198.77 -6.85 -4.20 4 0.6
CLIN -222.39 -8.90 -4.53 3 0.125
GFX -205.29 -7.90 -4.35 3 0.25
LFEX -189.19 -7.28 -4.73 2 0.125
LMF -199.73 -7.99 0.00 3 0.2
NFX -192.34 -8.36 -4.54 3 0.39
PEX -177.99 -7.42 -4.26 3 0.5
SIT -228.22 -8.15 -4.17 3 0.5
SEX -221.08 -7.62 -4.29 3 0.125
TSF -245.38 -8.46 0.00 3 0.1

TFX -200.56 -6.69 0.00 3 0.6




Table S2. Calculated total (Etota) and electrostatic energy (Eeiec) for the most contributing oxygen atom to the

interaction energy of the complex in each compound. Energies in kcal/mol.

Compound Evotal (Ol) Eklec (Ol) EElec (Mgz+)

1 -20.98 25,79 -33.49
2 -9.85 -6.13 -5.90
3 -14.68 -19.91  -18.84
4 -21.2 2570  -30.74
5 -9.62 2.01 -5.02
6 -21.62 -25.96  -28.93
7 -21.26 2597  -33.36
8 -16.33 -19.99  -18.23
9 -7.70 2.48 -1.44
10 -20.89 -25.69  -32.52
11 -19.72 -2553  -37.24
12 -20.89 2572 -32.50

Table S3. MolDock Score, LE, Total HBond energy values (kcal/mol) and number of torsions for the docking

experiments for both enantiomers of molecules 13-19.

Compounds Moldock Score LE Total HBond Torsions
13R -288.46 -7.40 -15.92 7
13S -291.40 -1.47 -1.53 7
14R -295.77 -6.57 -7.31 10
14S -273.46 -6.08 -7.38 10
15R -268.76 -7.07 -15.99 7
15S -259.21 -6.65 -4.24 7
16R -255.32 -6.38 -16.47 7
16S -224.71 -5.62 -3.10 7
17R -260.05 -6.05 -16.53 7
17S -283.56 -6.59 -1.28 7
18R -256.60 -6.26 -6.90 7
18S -214.71 -5.24 -4.31 7
19R -220.73 -5.52 -8.12 7

19S -222.73 -5.43 -0.83 7
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Figure S5. The lineal correlation of Ypred vs Yexp is displayed. The R? value is also indicated. Blue colored
points represent the molecules of the training set and red colored points represent the external set.



Table S4. PSA and Volume values of known fluoroquinolones and new derivatives

Compounds  PSA (A%)  Volume (%) MIC (ug/mL)

TSF 80.39 362.09 0.1
CLIN 73.64 333.57 0.125
CEX 62.95 323.22 0.5
GFX 60.77 357.65 0.25
LFX 59.42 345.20 0.125
MFX 66.72 391.09 0.6
LMF 62.74 334.40 0.2
NFX 60.68 329.12 0.39
PFX 52.64 331.71 0.5
SFX 80.64 371.82 0.125
SIT 72.75 368.11 0.5
TFX 70.86 372.96 0.6

1 88.73 461.16 --

2 90.21 508.09 --
Molec 3 87.48 543.81 -
Molec 4 89.08 543.40 --
Molec 5 92.32 590.12 -
Molec 6 88.37 556.59 -
Molec 7 81.82 445.68 --
Molec 8 90.00 498.83 --
Molec 9 88.48 532.24 --
Molec 10 83.26 527.31 --
Molec 11 89.03 580.70 --
Molec 12 78.64 576.26 --

Table S5. Interaction energy values (kcal/mol) of the co-crystallized inhibitors with specific aa of CoV-2-Mpro
of crystal 6lu7.
1

aa

2 3 4 5 6 7 8 9 10 11 12

Leu27 -3.24 -4.57 -1.54 -4.75 -1.59 -1.99 -4.02 -9.76 -3.47 -4.81 -- -5.75
His4l -5.44 -14.45 -9.37 -13.88 -13.60 -11.99 -5.41 -8.27 -14.41 -13.47 -12.49 -17.89
Met49 -4.39 -2.66 -4.66 -9.831 8.13 -11.62 -3.70 -2.97 -6.87 -8.04 -4.71 4.95
Phe140 - -1.76 - - - -2.24 - - - - -2.65 -

Leul4dl -2.36 -8.23 -2.06 - - -8.17 -2.66 -1.80 -1.66 -0.50 -4.72 -1.95




Asnl42 [ -11.79
Gly143 | -11.95
Serldd | -7.84
Cyslds | -17
Hisl64 | -3.69
Met165 | -20.13
Glu166 | -12.89
Leul67 | -10.97
Prol68 | -8.63
Arglss | -3.85
GIn189 | -29.14
GIn192 | -11.02
MDSG | -157.84
Hbtot | -29.03
LE -4.64

-11.86
-9.87
-10.00
-7.63
-8.47
-20.87
-11.66
-7.98
-6.60
-1.66
-26.18
-10.47
-167.83
-19.44
-4.42

-16.83
-7.86
-9.44

-22.90
-6.36

-20.59

-11.13
-8.75
-6.16
-1.19

-27.94

-12.06

-153.89

-29.31

-3.84

-2.48
-3.58
-1.26
-7.02
-4.33
-21.20
-8.10
-8.66
-6.51
-4.28
-29.12
-15.27
-147.62
-3.51
-3.69

-11.16
-5.94
-0.63
-7.18
-4.49

-14.10

-10.12
-6.03
-2.24
2.76

-26.239

-6.70

-112.29

-3.86
-2.552

-7.03
-1.57

-10.35
-14.73

-5.59

-28.20

-15.52
-8.35
-5.69
-1.40

-31.838
-13.83
-194.52

-26
-4.42

-11.11
-11.28

-4.90

-14.75

-3.76

-20.75

-8.73

-10.76

-9.06
-1.35

-29.55
-10.93
-151.07
-24.84

-4.58

-14.31
-10.44
-7.99
-15.99
-4.65
-19.31
-10.55
-10.68
-8.91
-1.10
-27.40
-12.43
-159.54
-25.65
-4.31

-8.71
-9.35
-5.06
-20.87
-6.87
-20.19
-9.10
-7.50
-5.33
-1.98
-26.92
-15.52
-161.40
-17.77
-4.14

-14.51 -8.02 -16.66
-8.19 -2.61 -9.11
-3.05 -4.58 -3.90
-5.75 -5.71 -13.83
-4.53 -8.96 -6.11
-19.40 -21.23 -17.11
-9.89 -11.99 -8.10
-6.49 -3.30 -8.74
-2.25 -8.74 -4.47
-0.98 -6.94 -3.68
-25.93 -41.86  3.84872
-10.09 -2.47 -2.10
-147.79  -158.87  -114.58
-7.55 -3.16 -17.52
-3.79 -3.50 -2.67

Table S6. Interaction energy values (kcal/mol) of the co-crystallized inhibitors with specific aa of CoV-2-Mpro

of crystal 710d.

aa 1 2 3 4 5 6 7 8 9 10 11 12
Leu27 -1.61 -0.83 -4.53 2.13 -1.00 -5.91 -8.93 -2.40 0.56 2.04 -0.45 -10.76
His4l -10.43 -6.04 -18.56 -18.18 -15.63 -13.92 -13.36 -15.46 -15.71 -12.69 -12.84 -10.82
Met49 -- -3.92 -6.17 -0.31 -2.78 -0.72 -6.00 -1.62 -5.02 -- -1.47 -3.45
Phe140 -3.77 -1.99 -3.69 -2.04 -2.35 -0.30 - - - -4.34 2.26 -
Leul4l -8.70 -6.16 -12.19 -13.43 -6.45 -2.59 -- -1.45 -- -12.53 -14.05 -2.66

Asnl42 | -16.81 -17.98 -19.26 -25.50 -15.12 -15.86 -2.96 -19.35 -7.29 -17.65 -12.49 -25.31
Gly143 -8.26 -1.08 -4.82 -4.74 -10.12 -11.17 -3.72 -12.27 -4.33 -6.66 -1.25 -9.02
Ser144 -5.50 -6.97 -4.32 -4.72 -3.35 -3.88 -1.09 -0.57 -0.44 -4.92 -4.28 -5.17
Cys145 -6.85 -15.16 -6.02 -9.90 -0.73 -9.04 -3.70 -1.07 -16.04 -6.22 -7.20 -16.17
His164 -2.25 -5.15 -3.33 -2.80 -7.21 -4.60 -0.40 -2.05 -4.66 -2.96 -2.42 -4.03
Met165 -7.76 -11.21 -6.64 -1.58 -16.66 -11.66 -- -11.37 -14.85 -3.52 -2.80 -10.11
Glul6e | -12.34 -19.30 -21.94 -13.56 -30.24 -25.42 - -21.25 -8.77 -14.11 -14.32 -27.25
Leul67 -0.33 -- -- -- -9.18 -11.51 -- -9.21 -4.06 -- -- -8.80
Prol68 -- -- -- -- -20.95 -19.03 -- -19.02 -0.63 -- -- -21.08
Arg188 - - - - -2.26 - - -0.51 -5.91 - - -0.42
GIn189 -0.39 -- -- -- -14.96 -3.75 -20.06 -4.14 -15.42 -- -1.08 -8.28
GIn192 - - - - -2.11 -- -- -- -11.41 -- -- --
MDSG | -101.21 -153.73 -152.49 -134.10 -16455 -14263 -91.01 -128.33 -131.10 -140.29 -153.36 -171.20
HBtot -3.65 -15.81 -2.95 -2.38 -11.05 -10.65 -1.30 -10.13 -13.07 -4.59 -12.13 -30.29
LE -2.98 -4.05 -3.81 -3.35 -3.74 -3.24 -2.76 -3.47 -3.36 -3.60 -3.57 -3.98




Table S7. Interaction energy values (kcal/mol) of the co-crystallized inhibitors with specific aa of CoV-2-Mpro
of crystal 6m2n.

aa 1 2 3 4 5 6 7 8 9 10 11 12
Leu27 -4.53 -0.30 - -0.56 -1.79 - -4.78 -4.91 -1.19 -6.74 -0.72 -
His4l -8.17 -2.21 -20.56 -26.45 -6.13 -23.59 -6.99 -5.41 -6.04 -11.51 2.81 -19.50
Met49 -4.60 -1.37 -6.85 -15.36 -4.08 -19.85 -1.36 -0.58 -1.83 -8.76 -0.80 -8.55
Phel140 - -7.52 - - -5.72 - - - -6.15 - -4.65 -
Leul4l -2.01 -9.72 - - -5.53 - -1.67 -2.23 -5.26 - -4.89 -

Asnl42 | -14.60 -17.10  -12.85 -2.93 -25.52 -0.40 -11.49  -15.98 -16.38 -15.13 -13.94 -8.69
Gly143 -7.21 -10.21 -4.33 - -6.28 - -8.84 -12.45 -4.29 -7.51 -1.77 -

Serl44 -6.10 -8.18 -0.38 - -5.17 - -4.38 -6.88 -6.25 -0.70 -2.93 -

Cys145 | -20.28 -9.37 -7.75 -6.13 -15.54 -4.53 -20.78  -15.00 -16.20 -8.49 -4.79 -7.76
His164 -5.97 -5.98 -4.33 2.53 4.79 -3.32 -8.40 -5.18 -3.55 -4.00 -4.35 -7.20
Met165 | -12.77 -20.20  -18.26 -6.81 -22.50 -6.59 -4.66 -16.90 -24.72 -17.99 -17.68 -14.10
Glul66 -7.45 -23.63 -8.49 -3.79 -22.53 -8.12 -12.70  -14.84 -27.09 -9.08 -22.67 -16.63

Leul67 -1.05 -10.20 -6.75 -6.35 -4.25 -5.87 -2.97 -7.84 -3.97 -6.73 -6.53 -5.81
Pro168 -6.45 -17.74 -4.95 -14.34 -6.13 -15.43 -11.09 -12.54 -7.58 -5.09 -18.41 -15.92
Arg188 -6.02 -2.31 - -7.96 -1.13 -13.06 -4.67 -2.33 -1.06 -2.20 -4.18 -7.65
GIn189 | -30.08 -16.68 -24.90 -23.74 -20.73 -21.41 -24.44 -16.31 -24.93 -20.10 -11.34 -23.98
GIn192 | -15.14 -12.33 -16.31 -16.71 -7.63 -16.71 -13.69 -14.08 -10.45 -14.78 -9.81 -12.63
MDSG | -139.07 -18544 -158.75 -136.26 -167.24 -165.05 -134.34 -155.64 -116.50 -159.44 -133.13 -156.30
HBtot -26.87 -20.03 -7.05 -10.05 -16.46 -9.59 -22.16 -15.10 -16.01 -12.36 -2.74 -8.26
LE -4.09 -4.88 -3.97 -341 -3.80 -3.75 -4.07 -4.21 -2.99 -4.09 -3.10 -3.63




Table S8. Interaction energy values (kcal/mol) of the co-crystallized inhibitors with specific aa of CoV-2-Mpro
of crystal 6w63.

aa 1 2 3 4 5 6 7 8 9 10 11 12
Leu27 - - - - -0.78 -5.15 -1.02 - -4.05 -0.35 -0.52 -
His4l -4.20 -36.50 -8.10 -0.50 -20.29 -11.16 -7.25 -3.96 -20.40 - -1.82 -4.85
Met49 - -10.40 -1.67 - -12.42 -10.82 -0.63 - -7.14 - -1.52 -3.79
Phe140 -3.68 -7.62 -3.43 -6.79 -1.64 - - -7.46 - -4.97 -1.45 -3.00

Leul4dl -5.04 -11.76 -6.75 -5.51 -4.76 -1.46 -1.00 -9.89 -0.64 -5.83 -11.97 -9.61
Asnl42 | -19.79 -21.15 -28.46 -25.06 -14.93 -14.94 -8.80 -19.45 -10.25 -22.04 -28.37 -21.70
Gly143 -9.44 -2.22 -10.11 -12.64 -5.71 -13.25 -3.31 -10.63 -6.21 -12.50 -13.94 -8.88
Serl44 | -13.37 -3.85 -1.97 -7.62 -4.04 -0.94 -0.31 -6.14 -1.25 -12.35 -10.57 -4.05
Cys145 | -15.39 -5.20 -17.76 -14.86 -7.02 -12.28 -10.64 -11.45 -13.31 -15.64 -14.05 -9.30
His164 -5.23 -5.66 -5.33 -3.97 -7.04 -2.20 -4.61 -2.27 -3.90 -3.80 -4.09 -2.58
Met165 | -23.03 -2.64 -10.39 -15.39 -15.24 -10.49 -17.07 -18.82 -18.98 -12.75 -13.24 -14.22

Glul66 | -16.70 -26.82 -9.67 -22.55 -18.77 -9.38 -4.06 -24.23 -7.68 -18.50 -28.73 -21.77
Leul67 -6.13 - - -5.92 -6.50 -9.23 -8.96 -2.95 -3.57 -2.93 -2.91 -3.56
Pro168 5.14 - - -13.84 -13.99 -3.77 -14.16 -14.29 -4.82 -12.98 -13.02 -12.24
Arg188 7.96 -8.25 - -2.48 -2.32 - -5.92 -3.21 -3.01 -2.09 -3.00 -2.31
GIn189 | -21.85 -10.15 - -27.23 -22.35 -30.65 -25.30 -23.53 -20.72 -27.13 -17.70 -28.79
GIn192 77.18 - - -10.62 -7.51 -9.12 -13.29 -1.17 -1.27 -12.04 -1.32 -2.74

MDSG | -40.06 -149.30 -148.05 -170.70 -167.30 -168.12 -124.70 -156.18 -146.09 -154.50 -173.24 -163.64
HBtot -30.01 -9.17 -36.02 -23.26 -10.97 -16.72 16.95 -13.09 -9.69 -29.56 -27.38 -15.39
LE -1.18 -3.93 -3.70 -4.27 -3.80 -3.82 -3.78 -4.22 -3.75 -3.96 -4.03 -3.81
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Figure S6. Crystal structure of CoV-2-Mpro (PDB:6lu7). Crystal conformation of the ligand is colored
according to each atom and conformation obtained from the docking calculations is colored in red, RMSD (2.4

A).



Figure S7. Crystal structure of CoV-2-Mpro (PDB:710d). Crystal conformation of the ligand is colored
according to each atom and conformation obtained from the docking calculations is colored in orange, RMSD

(0.4 A).

Figure S8. Crystal structure of CoV-2-Mpro (PDB:6m2n). Crystal conformation of the ligand is colored
according to each atom and conformation obtained from the docking calculations is colored in blue, RMSD (1.2

A).
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Figure S9. Crystal structure of CoV-2-Mpro (PDB:6w63). Crystal conformation of the ligand is colored

according to each atom and conformation obtained from the docking calculations is colored in purple, RMSD

(0.8 A).



Table S5. Pharmacokinetics properties of FQ compounds by means of the SwissADME server.

Molecule MLOGP CYP1 CYP2 CYP2C CYP2D CYP3A Lipins Ghos Vebe Ega Bioavailabili

A2 C19 9 6 4 ki e r n ty
Score
MFX 1.39 No No No Yes No 0 0 0 0 0.55
CLIN 152 No No No No No 0 0 0 0 0.55
GFX 1.75 No No No Yes No 0 0 0 0 0.55
TFX 2.78 No No No No No 0 0 0 0 0.55
LFX 0.72 No No No No No 0 0 0 0 0.55
CFX 1.28 No No No No No 0 0 0 0 0.55
SFX 1.33 No No No Yes No 0 0 0 0 0.55
PFX 1.28 No No No No No 0 0 0 0 0.55
NFX 1.04 No No No No No 0 0 0 0 0.55
SIT 2.08 No No No Yes No 0 0 0 0 0.55
TSF 2.56 No No No No No 0 0 0 0 0.55
LMF 1.67 No No No No No 0 0 0 0 0.55
13 1.98 No No Yes No Yes 2 2 0 0 0.17
14 2.05 No No Yes Yes Yes 2 3 0 1 0.17
15 1.82 No No Yes No Yes 2 2 0 0 0.17
16 331 No No Yes Yes Yes 1 3 0 0 0.55
17 3.53 No Yes Yes Yes Yes 1 3 0 0 0.55
18 3.33 No Yes Yes Yes Yes 1 3 0 0 0.55
19 221 No No Yes Yes Yes 2 3 0 0 0.17
1 2.14 No No No No No 0 1 0 0 0.55
2 2.74 No Yes Yes Yes No 1 2 0 0 0.55
3 3.14 No No Yes Yes Yes 1 3 0 0 0.55
4 3.14 No No Yes Yes Yes 1 3 0 0 0.55
5 3.86 No Yes Yes Yes Yes 1 3 0 0 0.55
6 3.86 No Yes Yes Yes Yes 1 3 0 0 0.55
7 1.93 No No No No No 0 0 0 0 0.55
8 281 No Yes Yes No Yes 1 2 0 0 0.55
9 2.94 No No Yes Yes Yes 1 3 0 0 0.55
10 2.94 No No Yes Yes Yes 1 3 0 0 4.36
11 3.77 No Yes Yes Yes Yes 1 3 0 0 4.69
12 3.77 No Yes Yes Yes Yes 1 3 0 0 4.69




Infrared (FTIR-ATR) Spectroscopy Spectrum
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Figure S10. 7-(4-((1-(ter-buthyl)-1H-tetrazol-5-yl)methyl)piperazin-1-yl)-1-cyclopropyl-6-fluoro-4-oxo-1,4-
dihydroquinoline-3-carboxylic acid 1.

97,
96
94+
924
904
88
86
84

3066.03cm-1 Wavenumber (cm™)

% Transmittance

821 0 0 1 1_la l -l 473.13cm-1
1 OH 2N 9l 06l
80 M 1 am-1| 1 ,é?t: 1 “‘1
78 \ J—N N *1 A4em1 5.91d] 4'1
» N Of¢m-1 4.979m-1
761 N | NJ A 30| 52cm, \ 74 P8cm 1
74 N | 224/07cin-1 94% 45cm-1 .
11625.92cm- 58.18cm- 1 807 T4¢m-1
724 1725.32¢m-1 38.97crh-1  1004.92cm1  |64482cm-1
T0H 1493 80km-1 1025.15am-1  [64.09cm-1
68 781.!;lﬁan—1
1467 §2cm1
g? 1258 47cm-1
4000 3500 3000 2500 2000 1500 1000 450

Wavenumber (cm™)

Figure S11. 1-cyclopropyl-7-(4-((1-(2,6-dimethylphenyl)-1H-tetrazol-5-yl)methyl)piperazin-1-yl)-6-fluoro-4-
oxo0-1,4-dihydroquinoline-3-carboxylic acid 2.
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Figure S12. (R/S)-7-(4-((1-(ter-buthyl)-1H-tetrazol-5-yl)(phenyl)methyl)piperazin-1-yl)-1-cyclopropyl-6-
fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic acid 3,4.
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Figure S13. (R/S)-1-cyclopropyl-7-(4-((1-(2,6-dimethylphenyl)-1H-tetrazol-5-yl)(phenyl)methyl)piperazin-1-
y)-6-fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic acid 5, 6.
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Figure S14. 7-(4-((1-(ter-buthyl)-1H-tetrazol-5-yl)methyl)piperazin-1-yl)-1-ethyl-6-fluoro-4-oxo-1,4-
dihydroquinoline-3-carboxylic acid 7.
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Figure S15. 7-(4-((1-(2,6-dimethylphenyl)-1H-tetrazol-5-yl)methyl)piperazin-1-yl)-1-ethyl-6-fluoro-4-oxo-1,4-
dihydroquinoline-3-carboxylic acid 8.
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Figure S16. (R/S)-7-(4-((1-(ter-buthyl)-1H-tetrazol-5-yl)(phenyl)methyl)piperazin-1-yl)-1-ethyl-6-fluoro-4-
oxo-1,4-dihydroquinoline-3-carboxylic acid 9, 10.
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Figure S18. 7-(4-((1-(ter-buthyl)-1H-tetrazol-5-yl)methyl)piperazin-1-yl)-1-cyclopropyl-6-fluoro-4-oxo-1,4-
dihydroquinoline-3-carboxylic acid 1.
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Figure S19. 1-cyclopropyl-7-(4-((1-(2,6-dimethylphenyl)-1H-tetrazol-5-yl)methyl)piperazin-1-yl)-6-fluoro-4-
oxo-1,4-dihydroquinoline-3-carboxylic acid 2.
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Figure S20. (R/S)-7-(4-((1-(ter-buthyl)-1H-tetrazol-5-yl)(phenyl)methyl)piperazin-1-yl)-1-cyclopropyl-6-
fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic acid 3, 4.
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Figure S21. (R/S)-1-cyclopropyl-7-(4-((1-(2,6-dimethylphenyl)-1H-tetrazol-5-yl)(phenyl)methyl)piperazin-1-
y)-6-fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic acid 5, 6.
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3.29, 3.27, 2.61, 2.60, 2.59, 1.72, 1.38, 1.37, 1.36.
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Figure S22. 7-(4-((1-(ter-buthyl)-1H-tetrazol-5-yl)methyl)piperazin-1-yl)-1-ethyl-6-fluoro-4-oxo-1,4-
dihydroquinoline-3-carboxylic acid 7.
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Figure S23. 7-(4-((1-(2,6-dimethylphenyl)-1H-tetrazol-5-yl)methyl)piperazin-1-yl)-1-ethyl-6-fluoro-4-oxo-1,4-
dihydroquinoline-3-carboxylic acid 8.
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7.32,7.30, 7.13, 7.12, 5.62, 4.54, 4.53, 4.52, 4.51, 3.26, 3.25, 3.24, 2.85, 2.84, 2.83, 2.82, 2.81,
2.57,2.56,2.55, 2.54, 2.53, 1.64, 1.36, 1.34, 1.33.
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Figure S24. (R/S)-7-(4-((1-(ter-buthyl)-1H-tetrazol-5-yl)(phenyl)methyl)piperazin-1-yl)-1-ethyl-6-fluoro-4-

oxo-1,4-dihydroquinoline-3-carboxylic acid 9, 10.
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7.30,7.29,7.16,7.15,7.13, 7.12, 4.56, 4.54, 4.53, 4.52,4.51, 3.27, 2.61, 2.58, 1.98, 1.36, 1.35,
1.34, 1.04.
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Figure S25. (R/S)-7-(4-( (1-(2,6-dimethylphenyl)-1H-tetrazol-5-yl)(phenyl)methyl)piperazin-1-yl)-1-ethyl-6-

fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic acid 11, 12,
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Figure S26. 7-(4-((1-(ter-buthyl)-1H-tetrazol-5-yl)methyl)piperazin-1-yl)-1-cyclopropyl-6-fluoro-4-oxo-1,4-
dihydroquinoline-3-carboxylic acid 1.
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Figure S27. 1-cyclopropyl-7-(4-((1-(2,6-dimethylphenyl)-1H-tetrazol-5-yl)methyl)piperazin-1-yl)-6-fluoro-4-
oxo-1,4-dihydroquinoline-3-carboxylic acid 2.
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13580, 130012, 12882, 118.82, 118.76, 111.40, 107.12, 106,51, 63.18, 62.03, 51.12, 51.09, 50,18, 49.52,
45.76, 39.97, 36.27, 30.01, 7.98.
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Figure S28. (R/S)-7-(4-((1-(ter-buthyl)-1H-tetrazol-5-yl)(phenyl)methyl)piperazin-1-yl)-1-cyclopropyl-6-

fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic acid 3, 4.

PCNMER (151 MHz, drmso) 8 176.75, 166.38, 156.05, 155.62, 152,65, 151.45, 14836, 14617, 139.68,
139.56, 136.16, 135.33, 134.72, 131.65, 131.43, 129.66, 129.44, 129.19, 129.09, 119.16, 118.77, 111.40,
11125, 107.16, 107.12, 106.53, 64.10, 51.10, 50.42, 49.81, 45.76, 39.96, 36.27, 17.50, 16.35, 7.99.

| OH
X
QI

79

2600

2400

2200

-2000

1800

1600

1400

1200

1000

400

200

T T T T T T T T T
180 170 160 150 140 130 120 110

00 90
f1 (ppm)

T
o

Figure S29. (R/S)-1-cyclopropyl-7-(4-((1-(2, 6-dimethylphenyl)-1H-tetrazol-5-yl)(phenyl)methyl)piperazin-1-

y)-6-fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic acid 5, 6.
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137.64,119.82, 111.67, 111.52, 107.57, 106.49, 62.25, 52.46, 51.50, 49.82, 49.78, 49.46, 40.05,
29.36, 14.80.
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Figure S30. 7-(4-((1-(ter-buthyl)-1H-tetrazol-5-yl)methyl)piperazin-1-yl)-1-ethyl-6-fluoro-4-oxo-1,4-

dihydroquinoline-3-carboxylic acid 7.
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49,47, 17.33, 14,80,
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Figure S31. 7-(4-((1-(2, 6-dimethylphenyl)-1H-tetrazol-5-yl)methyl)piperazin-1-yl)-1-ethyl-6-fluoro-4-oxo-

1,4-dihydroquinoline-3-carboxylic acid 8.
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Figure S32. (R/S)-7-(4-((1-(ter-buthyl)-1H-tetrazol-5-yl)(phenyl)methyl)piperazin-1-yl)-1-ethyl-6-fluoro-4-
oxo-1,4-dihydroquinoline-3-carboxylic acid 9, 10.
3C NME (151 MHz, dmso) & 176.57, 166.53, 156.06, 154.13, 152.47, 148.96, 145.73, 143.67, 137.56, [F3800
136.15, 135,34, 134,71, 131.63, 131 .41, 128.63, 129.44, 129.1%, 12807, 118.82, 119.77, 111.47, 107.49, I
10652, 64.06, 5041, 4002 40 80 40 52 3003 1748 1636 1476 3600
O O 3400
F 3200
| OH I

3000

N N 2800

/SN

N
j L2400
'l‘l/ N :—22DD
N =N 2000

=g
[~ A
S Figo00
L1600
2 T zagn .
e Y Ihld“* Boao T_jéj? Fi400
=88 i L
2 LSt 2 F1z00
2 e mem e I |
Fio00

800
Fe00

F400

F200

G l
f} acetona
1
o

T T T T T T T T T T T T T
o0 180 170 160 150 140 130 120 110 80 70 a0 50 40

w
o
(g
o
=
o

100 9
f1 (ppm})

Figure S33. (R/S)-7-(4-( (1-(2,6-dimethylphenyl)-1H-tetrazol-5-yl)(phenyl)methyl)piperazin-1-yl)-1-ethyl-6-
fluoro-4-o0xo-1,4-dihydroquinoline-3-carboxylic acid 11, 12.
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Figure S34. 7-(4-((1-(ter-buthyl)-1H-tetrazol-5-yl)methyl)piperazin-1-yl)-1-cyclopropyl-6-fluoro-4-oxo-1,4-
dihydroquinoline-3-carboxylic acid 1.

1F NMR (376 MHz, DMSO-d,) 3 -121.46.
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Figure S35. 1-cyclopropyl-7-(4-((1-(2,6-dimethylphenyl)-1H-tetrazol-5-yl)methyl)piperazin-1-yl)-6-fluoro-4-
oxo-1,4-dihydroquinoline-3-carboxylic acid 2.
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Figure S36. (R/S)-7-(4-((1-(ter-buthyl)-1H-tetrazol-5-yl)(phenyl)methyl)piperazin-1-yl)-1-cyclopropyl-6-

fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic acid 3, 4.
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Figure S37. (R/S)-1-cyclopropyl-7-(4-((1-(2,6-dimethylphenyl)-1H-tetrazol-5-yl)(phenyl)methyl)piperazin-1-

yl)-6-fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic acid 5, 6.
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Figure S38. 7-(4-((1-(ter-buthyl)-1H-tetrazol-5-yl)methyl)piperazin-1-yl)-1-ethyl-6-fluoro-4-oxo-1,4-
dihydroquinoline-3-carboxylic acid 7.
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"“F NMR (376 MHz, DMSO-ds) 8 -121.31.
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Figure S39. 7-(4-((1-(2,6-dimethylphenyl)-1H-tetrazol-5-yl)methyl)piperazin-1-yl)-1-ethyl-6-fluoro-4-oxo-1,4-
dihydroquinoline-3-carboxylic acid 8.
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Figure S40. (R/S)-7-(4-((1-(ter-buthyl)-1H-tetrazol-5-yl)(phenyl)methyl)piperazin-1-yl)-1-ethyl-6-fluoro-4-
oxo-1,4-dihydroquinoline-3-carboxylic acid 9, 10.
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Figure S41. (R/S)-7-(4-( (1-(2,6-dimethylphenyl)-1H-tetrazol-5-yl)(phenyl)methyl)piperazin-1-yl)-1-ethyl-6-
fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic acid 11, 12.
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Figure S42. 7-(4-((1-(ter-buthyl)-1H-tetrazol-5-yl)methyl)piperazin-1-yl)-1-cyclopropyl-6-fluoro-4-oxo-1,4-

dihydroquinoline-3-carboxylic acid 1.
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Figure S43. 1-cyclopropyl-7-(4-((1-(2,6-dimethylphenyl)-1H-tetrazol-5-yl)methyl)piperazin-1-yl)-6-fluoro-4-

oxo-1,4-dihydroquinoline-3-carboxylic acid 2.
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Figure S44. (R/S)-7-(4-((1-(ter-buthyl)-1H-tetrazol-5-yl)(phenyl)methyl)piperazin-1-yl)-1-cyclopropyl-6-
fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic acid 3, 4.
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Figure S45. (R/S)-1-cyclopropyl-7-(4-((1-(2,6-dimethylphenyl)-1H-tetrazol-5-yl)(phenyl)methyl)piperazin-1-
y)-6-fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic acid 5, 6.
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Figure S46. 7-(4-((1-(ter-buthyl)-1H-tetrazol-5-yl)methyl)piperazin-1-yl)-1-ethyl-6-fluoro-4-oxo-1,4-

dihydroquinoline-3-carboxylic acid 7.
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Figure S47. 7-(4-((1-(2,6-dimethylphenyl)-1H-tetrazol-5-yl)methyl)piperazin-1-yl)-1-ethyl-6-fluoro-4-oxo-1,4-

dihydroquinoline-3-carboxylic acid 8.
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Figure S48. (R/S)-7-(4-((1-(ter-buthyl)-1H-tetrazol-5-yl)(phenyl)methyl)piperazin-1-yl)-1-ethyl-6-fluoro-4-

oxo-1,4-dihydroquinoline-3-carboxylic acid 9, 10.
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Figure S49. (R/S)-7-(4-( (1-(2,6-dimethylphenyl)-1H-tetrazol-5-yl)(phenyl)methyl)piperazin-1-yl)-1-ethyl-6-

fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic acid 11, 12.
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Figure S50. 7-(4-((1-(ter-buthyl)-1H-tetrazol-5-yl)methyl)piperazin-1-yl)-1-cyclopropyl-6-fluoro-4-oxo-1,4-

dihydroquinoline-3-carboxylic acid 1.
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Figure S51. 1-cyclopropyl-7-(4-((1-(2,6-dimethylphenyl)-1H-tetrazol-5-yl)methyl)piperazin-1-yl)-6-fluoro-4-

oxo-1,4-dihydroquinoline-3-carboxylic acid 2.
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Figure S52. 7-(4-((1-(ter-buthyl)-1H-tetrazol-5-yl)methyl)piperazin-1-yl)-1-ethyl-6-fluoro-4-oxo-1,4-
dihydroquinoline-3-carboxylic acid 7.
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Figure S53. 7-(4-((1-(2,6-dimethylphenyl)-1H-tetrazol-5-yl)methyl)piperazin-1-yl)-1-ethyl-6-fluoro-4-oxo-1,4-
dihydroquinoline-3-carboxylic acid 8.
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Figure S54. (R/S)-7-(4-((1-(ter-buthyl)-1H-tetrazol-5-yl)(phenyl)methyl)piperazin-1-yl)-1-ethyl-6-fluoro-4-

oxo-1,4-dihydroquinoline-3-carboxylic acid 9, 10.
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Figure S55. (R/S)-7-(4-( (1-(2,6-dimethylphenyl)-1H-tetrazol-5-yl)(phenyl)methyl)piperazin-1-yl)-1-ethyl-6-

fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic acid 11, 12.
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Figure S56. 7-(4-((1-(ter-buthyl)-1H-tetrazol-5-yl)methyl)piperazin-1-yl)-1-cyclopropyl-6-fluoro-4-oxo-1,4-

dihydroquinoline-3-carboxylic acid 1.

o O
MOH {7.32’17.29}\r
N N
/!\l ~N JJ (8.61,36.30\
N | N /\
N
i
. 32,132,05%::’1{31:;1 }1}

(8.62,139.57K‘ T
{8.62,166.42
TEITTR

T T T S R R

6 15 14 13 12 11 10 9 7

f2 (ppm)

i
T
1
i
{2,4?,40‘UUK
{3.70,52.63 :
LN :
H
i
p (89129028 1 69,132.00)
f {1.89.135.75\
{3.16,145. 172;\
{3.70,153.56}\ H
i
H
i
o
- — r ' : .
3 4 3 2 1 o] 1

-10

10
20
[-30

[-50
60
70
80
[-90
100
(-110
120
130
140
150
160
170
180
(-190
200
210

220

ft (ppm)

Figure S57. 1-cyclopropyl-7-(4-((1-(2,6-dimethylphenyl)-1H-tetrazol-5-yl)methyl)piperazin-1-yl)-6-fluoro-4-

oxo-1,4-dihydroquinoline-3-carboxylic acid 2.
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Figure S58. (R/S)-7-(4-((1-(ter-buthyl)-1H-tetrazol-5-yl)(phenyl)methyl)piperazin-1-yl)-1-cyclopropyl-6-
fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic acid 3, 4.
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Figure S59. (R/S)-1-cyclopropyl-7-(4-((1-(2,6-dimethylphenyl)-1H-tetrazol-5-yl)(phenyl)methyl)piperazin-1-
y)-6-fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic acid 5, 6.
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Figure S60. 7-(4-((1-(ter-buthyl)-1H-tetrazol-5-yl)methyl)piperazin-1-yl)-1-ethyl-6-fluoro-4-oxo-1,4-
dihydroquinoline-3-carboxylic acid 7.
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Figure S61. 7-(4-((1-(2,6-dimethylphenyl)-1H-tetrazol-5-yl)methyl)piperazin-1-yl)-1-ethyl-6-fluoro-4-oxo-1,4-
dihydroquinoline-3-carboxylic acid 8.
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Figure S62. (R/S)-7-(4-((1-(ter-buthyl)-1H-tetrazol-5-yl)(phenyl)methyl)piperazin-1-yl)-1-ethyl-6-fluoro-4-

oxo-1,4-dihydroquinoline-3-carboxylic acid 9, 10.
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Figure S63. (R/S)-7-(4-( (1-(2,6-dimethylphenyl)-1H-tetrazol-5-yl)(phenyl)methyl)piperazin-1-yl)-1-ethyl-6-

fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic acid 11, 12.
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Figure S64. 7-(4-((1-(ter-buthyl)-1H-tetrazol-5-yl)methyl)piperazin-1-yl)-1-cyclopropyl-6-

fluoro- 4 -0x0-1,4-dihydroquinoline-3-carboxylic acid 1, EI-MS.
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Figure S65. 1-cyclopropyl-7-(4-((1-(2,6-dimethylphenyl)-1H-tetrazol-5-

a7a21 1817 ce 58024

yl)methyl)piperazin-1-yl)-6-fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic acid 2, EI-MS.
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Figure S66. (R/S)-7-(4-((1-(ter-buthyl)-1H-tetrazol-5-yl)(phenyl)methyl)piperazin-1-yl)-1-
cyclopropyl-6-fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic acid 3, 4, EI-MS.
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Figure S67. (R/S)-1-cyclopropyl-7-(4-((1-(2,6-dimethylphenyl)-1H-tetrazol-5-
yl)(phenyl)methyl)piperazin-1-yl)-6-fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic acid
5, 6, EI-MS.
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Figure S68. 7-(4-((1-(ter-buthyl)-1H-tetrazol-5-yl)methyl)piperazin-1-yl)-1-ethyl-6-fluoro-
4-0x0-1,4-dihydroquinoline-3-carboxylic acid 7, EI-MS.
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Figure S69. 7-(4-((1-(2,6-dimethylphenyl)-1H-tetrazol-5-yl)methyl)piperazin-1-yl)-1-
ethyl-6-fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic acid 8, EI-MS.
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Figure S70. (R/S)-?-(4-((1-(ter-buthyl)-lH-tetrazoI-5-y|)(pheny|)methyl)piperazin-l-yl)-l-
ethyl-6-fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic acid 9, 10, EI-MS.
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Figure S71. (R/S)-7-(4-( (1-(2,6-dimethylphenyl)-1H-tetrazol-5-
yl)(phenyl)methyl)piperazin-1-yl)-1-ethyl-6-fluoro-4-oxo-1,4-dihydroquinoline-3-
carboxylic acid 11, 12, EI-MS.
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Figure S72. 7-(4-((1-(ter-buthyl)-1H-tetrazol-5-yl)methyl)piperazin-1-yl)-1-cyclopropyl-6-
fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic acid 1, HR-MS.
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Figure S73. 1-cyclopropyl-7-(4-((1-(2,6-dimethylphenyl)-1H-tetrazol-5-
yl)methyl)piperazin-1-yl)-6-fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic acid 2, HR-
MS.
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Figure S74. (R/S)-7-(4-((1-(ter-buthyl)-1H-tetrazol-5-yl)(phenyl)methyl)piperazin-1-yl)-1-
cyclopropyl-6-fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic acid 3, 4, HR-MS.
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Figure S75. (R/S)-1-cyclopropyl-7-(4-((1-(2,6-dimethylphenyl)-1H-tetrazol-5-
yl)(phenyl)methyl)piperazin-1-yl)-6-fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic acid
5, 6, HR-MS.
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Figure S76. 7-(4-((1-(ter-buthyl)-1H-tetrazol-5-yl)methyl)piperazin-1-yl)-1-ethyl-6-fluoro-
4-o0x0-1,4-dihydroquinoline-3-carboxylic acid 7, HR-MS.
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Figure S77. 7-(4-((1-(2,6-dimethylphenyl)-1H-tetrazol-5-yl)methyl) piperazin-1-yl)-1-
ethyl-6-fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic acid 8, HR-MS.
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Figure S78. (R/S)-7-(4-((1-(ter-buthyl)-1H-tetrazol-5-yl)(phenyl)methyl)piperazin-1-yl)-1-
ethyl-6-fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic acid 9, 10, HR-MS.



Page 1 of 1

581.2563
581.2662
581.2661

581.2660
581.2669
581.2668
581.2667
581.25656
6581.2666
581.2654

581.2653
581.2662
65812661

581.2550
681.2549
681.2548

681.2647

581.2546

t—p—1—t T B S PO S e e —r—y—t R T R | = 1 Vo v ' o '
-0.6 0.0 0.6 1.0 1.6 2.0 2.6 3.0 35 4.0 4.5 5.0 56 6.0 6.5

DC Tune rev. 2.2 06/04/2017 2:10:37 PM

Figure S79. (R/S)-7-(4-( (1-(2,6-dimethylphenyl)-1H-tetrazol-5-
yl)(phenyl)methyl)piperazin-1-yl)-1-ethyl-6-fluoro-4-oxo-1,4-dihydroquinoline-3-
carboxylic acid 11, 12, HR-MS.



