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1. Representative assignments of 2D NMR resonances of macrocyclic precursor ester
289

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-ds. Assignments of NH and CHa resonances were done using
1D 1H NMR, COSY, ROESY and HMBC spectral data recorded at 273 K. Temperature
dependence of amide NH chemical shifts (Ad/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 289
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FIGURE S2. Selected COSY correlations of macrocyclic precursor ester 289
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6C-ROESY-new.fid.phasefile.esp
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FIGURE S3. Selected ROESY correlations of macrocyclic precursor ester 289
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FIGURE S4. Selected HMBC correlations of macrocyclic precursor ester 289
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FIGURE S5. Selected HMBC correlations of macrocyclic precursor ester 289
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2. Variable temperature NMR studies of compound 28a, 28e & 28g
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FIGURE S6. Overlap of VT-NMR experiment spectra and line broadening A) 28a B) 28e and C)
28g
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3. 1D 3Jnh-cHacoupling constants of precursor macrocyclic esters

H NMR (400 MHz, DMSO-dg) 3 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 ,
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

28a
9.76 Hz
8.20 Hz
l4A69Hz L
0.790.75 0.74 494 0.58 1.75 0.781.60 1.60 0.792.56 0.760.820.94 0.750.840.89 0.82 2.83 6.00
=l e =l —_l He=l = 4l = el e | e
8.5 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 20 15 1.0 0.5 0

Chenical Shift (ppm)

H NMR (400 MHz, DMSO-dj) & 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 (5, 3 H) 3.71- 3.82 (m, 1
H) 4.02 - 4.18 (m, 2 H) 4.37 - 452 (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
O H o]
N
R

o
N
|
N H
Yoo
2
28b
9.46 Hz
l4_41 Hz 8.60 Hz
L "
0.930.94 081 560 0.78 2.02 090191 1.83 092288 117107108 0.73 0.930.94 0.954.103.93 3.28 2.00
= [ [ —_ e e e e
L A A A N AR BERL A T L R B L N R LA LA AR LN L B R A ) RARAN AN AR AR T
85 8.0 75 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 25 20 15 1.0 05 0

Chenmical Shift (ppm)

S9



H NMR (400 MHz, DMSO-d;) 8 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
(¢} (o]
H
cbzHN. L A
Y " >OCH;
: H H
(0]
N
[
N H
N M/ N
3
25a
8.20 Hz
7.42 Hz IzOHZ
0.75 0.73 1.554.50 0.61 1.87 3.400.92 2.69 1.95 0.80 3.43 1.081.66 1.88 6.00
— [ e — — (== [ — T e = —
‘ 8‘5 ‘ 8‘0 ‘ 7‘5 ‘ 7‘0 6.5 6‘0 55 ‘ 5.0 4‘5 ‘ 4‘0 ‘ 3‘5 ‘ 3‘0 ‘ 2‘5 ‘ 2‘0 ‘ 1‘5 ‘ 1.0 ‘ 0.5 6

H NMR (400 MHz, DMSO-dj) & 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-IIl-116.esp

(6] O
N
N p OCH;
H H H
(0]
N
Y H
Mo
3
28c
8.20 Hz
l 7.42 Hz 7.81Hz
1.04 1.00 2.024.96 0.83 2.06 4.321.00 3.19 1.30 2.10 1.02 4.29 1.036.55 3.23 3.35 2.16
— [y — i Ly eyt et
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 ‘ l.‘O ‘ 0.‘5 (‘J

Chem"cal Shift (ppm)
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H NMR (400 MHz, DMSO-dg)  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
o} H (0]
N

N O
I3 HL
N o}
e

25b
7.81 Hz
7¢'42HZ 7.81 Hz
0.820.73 1.72 4.40 0.55 1.76 1.722.75 2.69 1.75 0.94 297 3.64 292 1.14 6.00
[ | J— - [N} JE— A — J— RN [y JE— J S N, E—
e N L I W
8.5 8.0 75 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 25 20 15 1.0 0.5 0

Chenical Shift (ppm)

H NMR (400 MHz, DMSO-d,) 8 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-IlI-53-4c-cyclo.esp

o o
H
cbzHN L N
- N ; OCH;
: H H
o}
N
)
N H
N\(\/)/N 0
4
28d
7.81Hz
7.42 Hz 7.42Hz
0.75 0.67 155 4.01 0.50 154 1.66 1.590.71 243 162 0.80 235 7.84 245 3.62 2.00
= el e — =l oy =l — — i
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 6

Chemical Shift (ppm)
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H NMR (400 MHz, DMSO-d,) & 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 (5, 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
CbZHN\)k \)'L
OCH,
f\\
O
5
28e
6.25 Hz
7.81 Hz
l 7.41 Hz
M i’
A4
073 075 1.67 4.310.63 1.71 2.630.900.84 267 3.60 1.700.820.912.714.01 1.82 6.00
l=\ l=\ l=\ l=\ l=\ l=\ = e l=\ — l=\ l=\ l=\ I=H=H=\ —
‘85 go 75 7o 65 6.0 55 50 45 40 '35 30 25 20 15 10 05 0

Chemical Shift (ppm)

H NMR (400 MHz, DMSO-dg) 3 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 (dg, 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-IIl-5¢c-cha-cycl.esp

H
cbziN L N
N OCH;4
H H o z
N
Y H
Nt o
5
28f
6.64 Hz
7.81 Hz
/. J[J S/
0.71 0.74 172 434 1.65 2.650.780.67 2.70 3.14 1.76 1.1 57 0.957.57 3.31 448 2.00
l=\ J - l=\ l=\ J— N iy A [ S | JE— S S S S— |
' 8 5 " 8.‘0 7 5 7.‘0 6.‘5 6.‘0 5.‘5 ' 5.‘0 ' 4.‘5 ' 4.‘0 ' 3.‘5 ' 3.‘0 Z.‘5 ' 2.‘0 ' 1.‘5 ' 1.‘0 ' 0.‘5 6

Chemical Shift (ppm)
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'H NMR (400 MHz, DMSO-d,)  ppm 0.85 (dd, J=18.36, 6.25 Hz, 6 H) 1.22 (d, J=10.16 Hz, 4 H) 1.35 (br. 5., 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 (g, 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-11I-28-H-25C.esp

5.86 Hz

8.20 Hz

0.91 0.90 2.06
= 4 =l

7.81Hz

5.35 0.79
==

0.941.222.002.15 1.
=l e e

L

2444.727.10
el ]

AaEERaRas|
85 8.0

T T T R RARRRRRRESES
7.0 3.0 25

ERRERR R
2.0

T T
1.0 0.5 0

H NMR (400 MHz, DMSO-dg)  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
(0, 3=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-I1I-05-pure.esp

6.10 Hz

l 7.63 Hz

0.83 0.80

[ 7.63 Hz

1.77 432064

0.810.93 1.73 1.696.00 3.76 7.132.12
e

e e Bl e Lo

=l =
RRRNRERR N LRSS Ry R
9.0 85 8.0

= u

ERANRRARRI T T T
7.5

7.0

ARaa=ERas!
25

T
2.0 15

RRARERERRSRSAEEREEESERAR RS
0.5 0 -0.5



4. Representative *H-NMR spectrum for synthesis of compound 10

PW-II-174.esp

(0]
BocHN (s)

N7 COOCH;

N

13b

S

0.87

1.050.99 3.17

0.91 0.750.99

8.0010.613.34 2.17

[ — | — 4 e
AR LA B B B A I L B R RS e o e L ABARARAESE L
9.0 8.5 8.0 75 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 25 2.0 15 1.0 0.5 0
Chemical Shift (ppm)
PW-II-177.esp
o}
CbzHN (s)
7~ NS COOCH;
: H
\\\
14b
L f
152 1.356.03 3.20 1.531.49 4.58 1.33 155 7.453.671.494.58 3.22
=l L — o4 o =l =l e
R RRRRRRRR RN R s e T RBAR R A R AR o RN o e AR e o AR
8.5 8.0 75 7.0 6.5 6.0 55 5.0 4.0 35 3.0 25 20 15 1.0 0.5 0

4.5 -
Chemical Shift (ppm)
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PW-I1-187-2.esp

(]

S
CbzHN () ”(S) COOH

N

15b

JC JKL\*-——_J AHLJ o L

0.97 093  0.864.80 2.02 191 0.86 0.940.94 4.70 1.790.86 3.12 2.00
= i e =l e
L e e .. e B B B B AL
5 4

Chemical Shift (ppm)

PW-II-191.esp
o)
HsCOO0C (i~ A o~~~ Ns
NHBoc
19e
U S JUCJ I
1.00 0.85 0.85 296 219 2.00 1.920.99 1.032.08 8.96 2.56 2.70
J— J— J— o Sy S— N e |
75 7.0 6.5 6. 1 35 25 2.0 1.5 1.0 0.5 0
Chemical Shift (ppm)
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PW-I11-01

b Ll |

090 1.750. 774 83 082 1. 92 3 57 075 2.94 2.740.92 1.87 1.1310.0011.97 3.582.112.10
l=-\ l:-\ l=-\ l:-\ \ = l:-\ l=-H=-\ l=-\ l:-\ l=-H=-\
aassa T T T T T T T T ‘ ARamasni T T RRRRRR AT e AR AER R RRRRERSEREEEEnS
8.5 8.0 7 5 7 0 6.5 6.0 55 5.0 4‘5 4.0 3 5 3.0 25 2 0 1 5 1.0 0 5 0

Chemical Shift (ppm)

CszN\)k /g\)kocm
SRt

28h_PW-III-05-pure.esp

28h
-
0.83 0.80 1.77 4.320.64 1.75 1.861.840.80 271 3.57 0.810.931.73 1.696.00 3.76 7.132.12
l:-\ =l l:-\ l:-\ l=-\ l=-\ =l l=-\ l:-\ e l=-\ l=-\ l=-\ l:-\ l=-H=-H=U=-\
Aasanasases T T T T AREREERRARERS T ERRE  RRARRRRRRRRRARNEEN S NRESEEan S EEEn R
9.0 8 5 8.0 7 5 7.0 6.5 6.0 5.5 5 0 45 4.0 3 5 3.0 2 5 2 0 1 5 1.0 0.5 0 -0.5

Chemical Shift (ppm)
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PW-III-07.esp

10

(W
A% iUt st iy
00

0.90 0.78 094 0.851.17 6.020.63 0.032.000.031.080.061.221.910.570.75 4.79 2.370.892.705.411.969.60 2.89
= oH =l | el B e e e e e e e e |
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5. X-ray crystallography-derived information

180 -

135

90 -

45

[en]

-180 135 -90 45 45 %0 135 180
-45 |

A1 10 m3

-90 -

-135

-180 -

FIGURE S8. The coordinates of the Ramachandran plot of six ¢ and p angle pairs of the
corresponding P2 and Ps 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 B-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 1.50.
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