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1. Representative assignments of 2D NMR resonances of macrocyclic precursor ester 

28g 

 

The spectral details, 2D and variable temperature (VT) NMR spectra were taken using a 

Varian XL-400 MHz NMR spectrometer. The sample was prepared by dissolving 30 mg of 

compound in one mL of DMSO-d6. Assignments of NH and CHα resonances were done using 

1D 1H NMR, COSY, ROESY and HMBC spectral data recorded at 273 K. Temperature 

dependence of amide NH chemical shifts (Δδ/T) were examined within the temperature range 

of 298-343 K in 5 degree increments. 

 

 

 

 

 

 

 

 

 

 

 

FIGURE S1. Selected HMBC, ROESY and COSY correlations of macrocyclic precursor ester 28g 
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FIGURE S2. Selected COSY correlations of macrocyclic precursor ester 28g 
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FIGURE S3. Selected ROESY correlations of macrocyclic precursor ester 28g 
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FIGURE S4. Selected HMBC correlations of macrocyclic precursor ester 28g 
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FIGURE S5. Selected HMBC correlations of macrocyclic precursor ester 28g 
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2. Variable temperature NMR studies of compound 28a, 28e & 28g 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURE S6. Overlap of VT-NMR experiment spectra and line broadening A) 28a B) 28e and C) 

28g 
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FIGURE S7. Temperature dependence of amide protons A) 28a B) 28e and C) 28g 
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3. 1D 3JNH-CHα coupling constants of precursor macrocyclic esters  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1H NMR (400 MHz, DMSO-d6)  ppm 0.77 - 1.01 (m, 6 H) 1.34 - 1.59 (m, 3 H) 1.76 (dt, J=13.28, 6.64 Hz, 1 H) 2.12 (d, J=16.80 Hz, 1 H) 2.26 (t, 

J=12.89 Hz, 1 H) 2.37 - 2.48 (m, 1 H) 2.75 - 2.91 (m, 1 H) 3.01 - 3.11 (m, 1 H) 3.24 (d, J=12.89 Hz, 1 H) 3.59 - 3.69 (m, 3 H) 3.71 - 3.83 (m, 1 H) 

4.01 - 4.20 (m, 2 H) 4.37 - 4.54 (m, 2 H) 4.61 - 4.74 (m, 1 H) 4.94 - 5.17 (m, 2 H) 6.60 (d, J=8.20 Hz, 1 H) 7.22 - 7.43 (m, 6 H) 7.68 (s, 1 H) 8.28 

(d, J=4.69 Hz, 1 H) 8.45 (d, J=9.76 Hz, 1 H)

28_PW-III-2C-Leu-Cycl.esp

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0

Chemical Shift (ppm)

6.002.830.820.890.840.750.940.820.762.560.791.601.600.781.750.584.940.740.750.79

9.76 Hz

4.69 Hz
8.20 Hz

1H NMR (400 MHz, DMSO-d6)  ppm 0.79 - 0.96 (m, 2 H) 1.03 - 1.30 (m, 3 H) 1.46 (br. s., 4 H) 1.57 - 1.72 (m, 4 H) 1.75 - 1.89 (m, 1 H) 2.04 - 

2.16 (m, 1 H) 2.18 - 2.33 (m, 1 H) 2.37 - 2.47 (m, 1 H) 2.74 - 2.91 (m, 1 H) 2.99 - 3.12 (m, 1 H) 3.15 - 3.26 (m, 1 H) 3.65 (s, 3 H) 3.71 - 3.82 (m, 1 

H) 4.02 - 4.18 (m, 2 H) 4.37 - 4.52 (m, 2 H) 4.60 - 4.74 (m, 1 H) 5.04 (d, J=7.03 Hz, 2 H) 6.53 - 6.69 (d, J=8.60 Hz, 1 H) 7.22 - 7.44 (m, 6 H) 7.68 

(s, 1 H) 8.18 - 8.30 (d, J=4.41 Hz, 1 H) 8.36 - 8.47 (d, J=9.46 Hz, 1 H)

28b_PW-III-115.esp

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0

Chemical Shift (ppm)

2.003.283.934.100.950.940.930.731.081.071.172.880.921.831.910.902.020.785.600.810.940.93

8.60 Hz4.41 Hz

9.46 Hz
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1H NMR (400 MHz, DMSO-d6)  ppm 0.73 - 0.99 (m, 6 H) 1.45 (q, J=6.60 Hz, 3 H) 1.62 - 1.80 (m, 2 H) 1.83 - 1.94 (m, 1 H) 2.00 - 2.30 (m, 4 H) 

2.60 - 2.76 (m, 1 H) 3.04 (d, J=4.30 Hz, 2 H) 3.57 - 3.68 (m, 3 H) 4.08 - 4.20 (m, 1 H) 4.26 - 4.45 (m, 4 H) 5.04 (d, J=9.76 Hz, 2 H) 7.03 (d, J=7.03 

Hz, 1 H) 7.24 - 7.42 (m, 5 H) 7.53 (s, 2 H) 8.16 (d, J=7.42 Hz, 1 H) 8.53 (d, J=8.20 Hz, 1 H)

25a_PW-III-104.esp

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0

Chemical Shift (ppm)

6.001.881.661.083.430.801.952.690.923.401.870.614.501.550.730.75

8.20 Hz

7.42 Hz
7.30 Hz

1H NMR (400 MHz, DMSO-d6)  ppm 0.73 - 0.95 (m, 2 H) 1.02 - 1.26 (m, 3 H) 1.30 - 1.53 (m, 3 H) 1.54 - 1.79 (m, 6 H) 1.83 - 1.93 (m, 1 H) 1.98 - 

2.29 (m, 4 H) 2.66 (dd, J=13.28, 6.25 Hz, 1 H) 3.03 (d, J=5.86 Hz, 2 H) 3.19 - 3.30 (m, 1 H) 3.63 (s, 3 H) 4.13 (dt, J=13.67, 6.44 Hz, 1 H) 4.22 - 

4.43 (m, 4 H) 4.94 - 5.11 (m, 2 H) 7.06 (d, J=7.81 Hz, 1 H) 7.25 - 7.41 (m, 5 H) 7.46 - 7.58 (m, 2 H) 8.14 (d, J=7.42 Hz, 1 H) 8.52 (d, J=8.20 Hz, 1 

H)

28c_PW-III-116.esp

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0

Chemical Shift (ppm)

2.163.353.236.551.034.291.022.101.303.191.004.322.060.834.962.021.001.04

8.20 Hz

7.42 Hz 7.81 Hz
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1H NMR (400 MHz, DMSO-d6)  ppm 0.87 (dd, J=12.69, 6.44 Hz, 6 H) 1.14 - 1.32 (m, 2 H) 1.35 - 1.56 (m, 3 H) 1.57 - 1.83 (m, 4 H) 2.03 - 2.32 

(m, 3 H) 2.73 (t, J=6.25 Hz, 1 H) 2.98 - 3.14 (m, 2 H) 3.54 - 3.70 (m, 3 H) 4.11 - 4.32 (m, 3 H) 4.32 - 4.44 (m, 2 H) 4.92 - 5.16 (m, 2 H) 6.91 (d, 

J=7.81 Hz, 1 H) 7.26 - 7.41 (m, 5 H) 7.67 - 7.83 (m, 2 H) 8.22 (d, J=7.42 Hz, 1 H) 8.36 (d, J=7.81 Hz, 1 H)

25b_PW-III-86.esp

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0

Chemical Shift (ppm)

6.001.142.923.642.970.941.752.692.751.721.760.554.401.720.730.82

7.81 Hz

7.42 Hz
7.81 Hz

1H NMR (400 MHz, DMSO-d6)  ppm 0.75 - 0.99 (m, 2 H) 1.03 - 1.29 (m, 4 H) 1.44 (d, J=9.76 Hz, 3 H) 1.50 - 1.81 (m, 10 H) 2.04 - 2.31 (m, 3 H) 

2.65 - 2.79 (m, 1 H) 2.95 - 3.16 (m, 2 H) 3.62 (s, 3 H) 4.10 - 4.20 (m, 1 H) 4.22 - 4.31 (m, 2 H) 4.32 - 4.49 (m, 2 H) 4.93 - 5.14 (m, 2 H) 7.00 (d, 

J=7.42 Hz, 1 H) 7.25 - 7.47 (m, 5 H) 7.76 (s, 2 H) 8.22 (d, J=7.42 Hz, 1 H) 8.35 (d, J=7.81 Hz, 1 H)

28d_PW-III-53-4c-cyclo.esp

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0

Chemical Shift (ppm)

2.003.622.457.842.350.801.622.430.711.591.661.540.504.011.550.670.75

7.81 Hz

7.42 Hz 7.42 Hz
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1H NMR (400 MHz, DMSO-d6)  ppm 0.86 (dd, J=19.53, 6.25 Hz, 6 H) 1.06 - 1.24 (m, 2 H) 1.28 - 1.56 (m, 4 H) 1.58 - 1.82 (m, 3 H) 1.91 (dt, 

J=14.06, 7.03 Hz, 1 H) 1.98 - 2.06 (m, 1 H) 2.07 - 2.22 (m, 2 H) 2.88 - 3.16 (m, 4 H) 3.62 (s, 3 H) 4.11 (q, J=6.77 Hz, 1 H) 4.16 - 4.25 (m, 1 H) 

4.26 - 4.41 (m, 3 H) 4.92 - 5.15 (m, 2 H) 7.23 (d, J=7.42 Hz, 1 H) 7.28 - 7.43 (m, 5 H) 7.55 - 7.74 (m, 2 H) 8.21 (d, J=7.81 Hz, 1 H) 8.60 (d, J=6.25 

Hz, 1 H)
PW-III-32-H1

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0

Chemical Shift (ppm)

6.001.824.012.710.910.821.703.602.670.840.902.631.710.634.311.670.750.73

6.25 Hz

7.81 Hz
7.41 Hz

1H NMR (400 MHz, DMSO-d6)  ppm 0.70 - 0.98 (m, 2 H) 1.03 - 1.27 (m, 5 H) 1.30 - 1.47 (m, 4 H) 1.49 - 1.85 (m, 8 H) 1.90 (dt, J=14.06, 7.03 

Hz, 1 H) 1.96 - 2.06 (m, 1 H) 2.11 (dq, J=14.84, 7.42 Hz, 2 H) 2.91 - 3.18 (m, 4 H) 3.54 - 3.77 (m, 3 H) 4.07 - 4.16 (m, 1 H) 4.16 - 4.24 (m, 1 H) 

4.25 - 4.48 (m, 3 H) 4.93 - 5.18 (m, 2 H) 7.24 - 7.47 (m, 5 H) 7.59 - 7.79 (m, 2 H) 8.19 (d, J=7.81 Hz, 1 H) 8.57 (d, J=6.64 Hz, 1 H)
28f_PW-III-5c-cha-cycl.esp

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0

Chemical Shift (ppm)

2.004.483.317.570.951.071.763.142.700.670.782.651.654.341.720.740.71

6.64 Hz

7.81 Hz
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1H NMR (400 MHz, DMSO-d6)  ppm 0.85 (dd, J=18.36, 6.25 Hz, 6 H) 1.22 (d, J=10.16 Hz, 4 H) 1.35 (br. s., 2 H) 1.42 - 1.55 (m, 2 H) 1.59 - 1.71 

(m, 1 H) 1.72 - 1.86 (m, 2 H) 1.95 (q, J=6.51 Hz, 2 H) 2.04 - 2.15 (m, 1 H) 2.16 - 2.27 (m, 1 H) 2.91 - 3.21 (m, 4 H) 3.62 (s, 3 H) 4.04 (q, J=7.03 

Hz, 1 H) 4.16 - 4.28 (m, 2 H) 4.29 - 4.41 (m, 2 H) 4.89 - 5.16 (m, 2 H) 7.12 (d, J=7.81 Hz, 1 H) 7.27 - 7.44 (m, 5 H) 7.65 - 7.78 (m, 2 H) 8.18 (d, 

J=8.20 Hz, 1 H) 8.50 (d, J=5.86 Hz, 1 H)

28g_PW-III-28-H-25C.esp

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0

Chemical Shift (ppm)

7.104.722.442.351.082.152.001.220.944.253.410.972.282.072.300.795.352.060.900.91

5.86 Hz

8.20 Hz

7.81 Hz

1H NMR (400 MHz, DMSO-d6)  ppm 0.72 - 0.97 (m, 2 H) 1.04 - 1.29 (m, 7 H) 1.30 - 1.46 (m, 4 H) 1.48 - 1.73 (m, 6 H) 1.74 - 1.83 (m, 2 H) 1.94 

(q, J=6.71 Hz, 2 H) 2.09 (d, J=7.02 Hz, 1 H) 2.14 - 2.27 (m, 1 H) 2.90 - 3.20 (m, 4 H) 3.61 (s, 3 H) 4.03 (d, J=6.71 Hz, 1 H) 4.22 (t, J=7.02 Hz, 2 

H) 4.28 - 4.45 (m, 2 H) 5.04 (s, 2 H) 7.18 (d, J=7.63 Hz, 1 H) 7.26 - 7.44 (m, 5 H) 7.63 - 7.80 (m, 2 H) 8.16 (d, J=7.63 Hz, 1 H) 8.46 (d, J=6.10 

Hz, 1 H)

28h_PW-III-05-pure.esp

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0 -0.5

Chemical Shift (ppm)

2.127.133.766.001.691.730.930.813.572.710.801.841.861.750.644.321.770.800.83

6.10 Hz

7.63 Hz 7.63 Hz
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4. Representative 1H-NMR spectrum for synthesis of compound 10 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PW-II-174.esp

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0

Chemical Shift (ppm)

2.173.3410.618.000.990.750.913.170.991.050.871.07

PW-II-177.esp

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0

Chemical Shift (ppm)

3.224.581.493.677.451.551.334.581.491.533.206.031.351.52
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PW-II-187-2.esp

13 12 11 10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

2.003.120.861.794.700.940.940.861.912.024.800.860.930.97

PW-II-191.esp

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0

Chemical Shift (ppm)

2.702.568.962.081.030.991.922.002.192.960.850.851.00
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28h_PW-III-05-pure.esp

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0 -0.5

Chemical Shift (ppm)

2.127.133.766.001.691.730.930.813.572.710.801.841.861.750.644.321.770.800.83

PW-III-01

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0

Chemical Shift (ppm)

2.102.113.5811.9710.001.131.870.922.742.940.753.571.920.824.830.771.750.90
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PW-III-07.esp

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0

Chemical Shift (ppm)

2.899.601.965.412.700.892.374.790.750.571.911.220.061.080.032.000.030.636.021.170.850.940.780.90
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5. X-ray crystallography-derived information 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURE S8. The coordinates of the Ramachandran plot of six ϕ and ψ angle pairs of the 

corresponding P2 and P3 residues, extracted from the X-ray crystal structures. 
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FIGURE S9. LigPlot diagrams of the X-ray crystal structures. A) NV 3CLPro:1 complex. B) NV 

3CLPro:3 complex. C) NV 3CLPro:10 complex 
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FIGURE S10. 2-Stranded antiparallel β-sheet arrangement between NV 3CLPro and backbone 

of inhibitor 11 from the X-ray crystal structure. Hydrogen bonds are shown in yellow color dashes 

and direction of the two strands are shown in black color arrows. Oxygen atoms are in red color, 

Nitrogen atoms are in blue color and hydrogen atoms are omitted for convenience. NV 3CLPro 

carbons atoms are in ash color and inhibitor carbon atoms are in light blue color. Sidechains are 

shown only up to the first sidechain carbon atom. 2Fo-Fc electron density map is shown in green 

color at 1.5σ.   

 


