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Figure S1. The concentration-activity relationship for identified SARS-CoV-2 MP™

inhibitors.
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Figure S2. Predicted binding mode of compound F8-S43. (A) Superimposition of the
crystal structure of SARS-CoV-2 MP (PDB ID: 7JU7) with compound F8-S43. (B)
The binding modes of compound F8-S43 with SARS-CoV-2 MP™ in the cartoon.
Hydrogen bonds are represented by yellow lines. Images depicting the proposed

binding modes were generated using PyMOL software.
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Figure S3. Dose-response curves of the inhibition activity of F8-B6 under different

incubation times 5 min (A), 30 min (B), 180 min (C). (D) Dose-response curves of the

inhibition activity of F8-B6 in the presence or absence of DTT.
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Figure S4. (A) The inhibition of Cathepsin L inhibitor FF-FMK. (B) The
concentration-activity relationship for compounds F8-B6 and F8-B22 against

Cathepsin L. Data are presented as geometric mean values of at least two independent

runs.
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Table S1. The chemical structures and enzymatic activities of the 27 analogs of F8.

2

—\ _R2
Left motif . |\ \ //4
R 0O
Core A

F8, F8-S44 to F8-S65

e
W Nee” "0  Right motif

17 "N
ROH

Core B

F8-S66 to F8-S70

Inhibition% ICs0+SD
Compounds | Core R? R? . .
(50 pM) (uM)
Tideglusib | ~— _— _— 98.6 0.30 #0.02
Q e N
F8 A N Aoy 3-COOH 65.0 21.28 +0.89
HQNg
\ N
N-O
Cl
N 3-COOH,
F8-S44 A Ho Ny <20.0 N.T.b
0 4-Cl
G
F8-545 A N 3-COOH 28.2 N.T.
@/L\N H/ ﬁj
S 3-COOH,
F8-S46 A N <20.0 N.T.
Ny 4-OH
Q\H N H
/O*N
ra
F8-547 A vy 3-COOH 34.6 N.T.
NH
,onN\k
N~y
N 3-COOH,
F8-S48 A “YL i 45.9 N.T.
jNH 4-OH
Br
(o]
Ny
F8-S49 A | 3-NO <20.0 N.T.
@N‘/N 2
NC
Ny 3-COOH,
F8-S50 A Q! <20.0 N.T.
4-Cl
Cry o
F8-S51 A Ok@ Y 4-NO, 213 N.T.
(0]
,Nﬁf
F8-S52 A Q\KL'J 3-COOH 30.0 N.T.
S N
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o}
HN
F8-S53 A .y 2-COOH <200 N.T.
H
S N 0
F8-S54 A N’YNWZK/ 3-COOH <200 N.T.
_S NH
N o]
F8-S55 %o\ﬁ 3-COOH <200 N.T.
NH
NC
F8-S56 <NﬁN/f/ 3-COOH <20.0 N.T.
/OO s 3-COOH,
F8-S57 I W s 27.1 N.T.
(¢]
F
F8-S58 QN 0 3-COOH 33.8 N.T.
HN’W;Q/
o
HO,
o) :2 (o]
F8-S59 N{/(/N 3-COOH 28.5 N.T.
N§
F8-S60 ij; 4-COOH <200 N.T.
N&
O/i\Z/NHz
F8-S61 LA 3-COOH 30.3 N.T.
HN%\S
O
F8-S62 i(\ N 3-COOH <200 N.T.
N S
O,
YNH 3-COOH,
F8-563 N 53.4 N.T.
F 4-Cl
(0]
O
/@ P \>~NH
F8-S64 H&N 3-COOH 24.2 N.T.
(o]
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0 N~
F8-S65 9 L 3-NO, 28.8 N.T.
ok
F8-566 Q\ NO; <20.0 N.T.
HO OH
F8-S67 Qj/\ NO; <200 N.T.
N
H\}\
F8-568 - N NO, <20.0 N.T.
(6]
(6]
H
F8-S69 Q\WN\/\ NO; <200 N.T.
)
o
F8-S70 @\ NO; <20.0 N.T.

2 Data are presented as geometric mean values of at least two independent runs. ® Not tested.
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Table S2. Enzymatic activity and chemical structures of the 22 analogs of F8-S43.

N I e
' R
Left motif N N N Left motif
o T K

c d Rl R? Inhibition% ICs0 £SD
ompounas

P (50 uM) ® (uM)°
Tideglusib ——— —— 98.6 0.30 +0.02

| N NO,
F8-5S43 H \<N\ o 95.0 10.76 +0.48
H

F8-S43-S11 H <20.0 N.T.P

F8-543-S12 H <20.0 N.T.

F8-S43-513 H <20.0 N.T.

F8-S43-S14 Me <20.0 N.T.

F8-S43-S16 H <20.0 N.T.

<20.0 N.T.

‘ol
F8-543-S17 H m

F8-543-518 H <20.0 N.T.

S
F8-S43-519 H <20.0 N.T.

F8-S43-S20 H <20.0 N.T.

F8-543-521 H <20.0 N.T.

<20.0 N.T.

F8-S43-S23 H \gx\g <20.0 N.T.

F8-543-S24 H <20.0 N.T.

O
O
sasz | w ey
g ®

H
1\(\
\(\///N
o
F8-S43-S15 H \)‘\)\ <20.0 N.T.
N/
\
O
\
(0]
(0]
o
o
L\
o
Q Br
Q Br
S
L
N
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(0]
F8-543-525 \Q\g <200 N.T.
(@]
F8-543-526 \QX\Q\ <200 N.T.
(@]
F8-S43-527 \Q\Q <200 N.T.
F
(@]
F8-543-528 \QX\Q <20.0 N.T.
Cl
F8-543-529 \(N\JQ <20.0 N.T.

F8-543-S30 H ‘\(N%(@\NOZ <20.0 N.T.

(0]
F8-543-S31 H \QXV"@ <20.0 N.T.

F8-543-532 H w 21.2 N.T.

\<N

2 Data are presented as geometric mean values of at least two independent runs. ® Not tested.
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NMR Spectra
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NEGXEVO-G2QTOF#NotSet 29-Dec-2021 Waters
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XEVO-G2QTOF#NotSet 22-Dec-2021 Waters

xgf-1-83 12 (0.220) Cm (11:12) TOF MS ES-
100 306.0347 4.37e5
<l
] 307.0377
] 308.0320
128.0098
425.9858 613.0781
391.0121
| 2620440 | L 545.9432 | (5350594 7550056 776.9767 £149665 8
Ottt e e e e T T e e e e e T M2

150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000

HRMS of compound F8-B4 (ESI)

8 @ P OONKNANNDNNO = DN DO~ | 5500
o rs} CTrOIUONCT N OF® VMO0
o - MR AN VN
- -~ WONNNNNNNNNNNN ONNNNNN
e —. —_—\=
[ [ N [ | 5000
=
»—COQOH
/ L 4500
4000
I 3500
I 3000
2500
2000
I 1500
I 1000
1 I 500
! I AAAJLLL___J144447 0
r 3 f5de o d
~ ] aeQQ <CQ @
<] o SO+ ® «« [V L -500
T T T T T T T T T T T T T T T T T T T T T T T T T
14.0 13.0 12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
1 (ppm)

'H NMR of compound F8-B5 (400 MHz, DMSO-ds)

S32



~ 0 AN O TO0DOOONM
N N MDD O-OCOAOINNMNMNO® OO < v O N
N MO QO~ND NS TN oo o
© N~ MO TNNNDNN® O oNY N | 700
~ © LT OOOHOOMONNN~— — [eN el N Nl N
- - R R R e eI ITITOO® [
| | VoSS s N/ —_= | 650
—COOH | 600
I 550
500
L 450
L 400
L 350
I 300
L 250
L 200
150
| \ L 100
1 ! '
i Ur i ] 5
- "o " A e oo 0
L-50
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 (0]
1 (ppm)
13
C NMR of compound F8-B5 ((100 MHz, DMSO-ds)
NEGXEVO-G2QTOF#NotSet 29-Dec-2021 Waters
xgf-1-80 12 (0.220) Cm (11:16-(2:13+28:38)) TOF MS ES-
100+ 302.0597 1.70e4
C\?,
275.0926
] 303.0634
304.0583 370.0444
122.9655
190.2448 l453‘?603 567.3212  667.3226724.8578 828.2691848.1600 9442950 '
e e R P P i TR e s et e pre e M Z

150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000

HRMS of compound F8-B5 (ESI)

S33



o o o o o o o o o
o o o o o o o o o o o o o
< N o 0 o < N o o o o o N
N N N - - — - - [o4] © < N o h
S¥0°0-— -1
g6tz
86v'Z ]
2052
1052 ]
§80°L
v60°L
8171 .
1821 J ot
. 26°0
LogL iy
Nwmsw iy
v6eL - o0
z08°L L _/No.r
zzeL }mm.o
1982
v86°L
90e'8
T
(e
(o)
(&)
T
lw)
955°LL — Bl
o =
W
\N
=
-
=
F

1 (ppm)

'H NMR of compound F8-B6 (400 MHz, DMSO-ds)

550
500

450

400

350

300

250

200

150

100

50

--50

0lc¢°'6€
08¥°6€
689°6¢€
968°6¢€
90L°0¥%
vie oy
jer4=Noi4

LSO LLL
0zZ0°ZLL W
LevZhL
€ZESLL
6vL°GLL
0z LEL\
160°ZEL 7
oor-ogl’

665051 /
0SY°ESL

€667191 7
0S0°ZLL N
€2T8LLY

COOH

OH

220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

0

1 (ppm)

13C NMR of compound F8-B6 ((100 MHz, DMSO-ds)

S34



NEGXEVO-G2QTOF#NotSet

29-Dec-2021 Waters

WBD-2-1 12 (0.220) Cm (10:12) TOF MS ES-
100+ 304.0394 1.30e6
<
1 305.0422
1 306.0375
128.0099 287.0125 320.0344 389.0156
N o w4 455.0375 609.0832.631.0687 653.0516  760.9190  830.8715 o000/ g37 iz
VS AENPERPAYEONATEUUIGHNN U N ¢ PRSHRSRI (NSO SRS -1 A o= etk S DR M AS R RS TS MR S AL 8
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
HRMS of compound F8-B6 (ESI)
0 <
© N~ LULOOLOONTNMLW O o
e © HERERIIBNR3S 3 | 3000
- - ONNNNNNNNNNN N
| | —— = |
NN
2 Tr Nz‘
s L 2500
L 2000
L 1500
L 1000
I|
\ L 500
1
e J Lk Lo
3 g g'e 42
=} - o © o~
"T140 " 130 ' 120 ' 110 ' 100 ' 90 ' 80 ' 70 ' 60 ' 50 ' 40 ' 30 ' 20 ' 10 ' 00
1 (ppm)

'H NMR of compound F8-B7 (400 MHz, DMSO-ds)

S35



o=(

<
N
N
©
~
=

|

— 166.607

= OTONNT NN O

© D XTI -TFTOWO D ip ONNON®T
o~ ©¥ MO ®XONN QD ®~ N O
INE=] B ONNDO N VNO®OIAN
el DOOOANNN« — [R-R-RoRo R ¥
e PR RN N IITOMOO®

1100

I 1000

I 900

I 800

700

I 600

500

400

300

200

100

I--100

220

210 200 190

T
180

13C NMR of compound F8-B7 ((100

NEGXEVO-G2QTOF#NotSet
xgf-1-70 12 (0.220) Cm (11:15-(3:8+35:48))
322.0053

100

%

242.0390

188.9391
158.9324

T
170

278.0154

A ] h\ VL b

T
160

150 140 130 120 110 100 90 80 70 60 50

1 (ppm)

29-Dec-2021

324.0023

3750037 406, ‘9810 436.8343 500.7975 558.7704 45, 0237
.

718.7696

MHz, DMSO-ds)

827.7833

Waters

TOF MS ES-

6.72e4

919.7726 983.7641 L
m/z

150 200

250

300

350

400 450 500 550 600 650 700 750

HRMS of compound F8-B7 (ESI)

S36

800

850

900

950

1000



8.315
8.127
8.107

[ 8.003
7.824
7.644
7.639

\ 7.534

17515

L 7.496

| 7.332

| 7.323

| 7.148

L7.139

[
[
3

—13.539
—11.564
1 7624
(7.620

4
3
1

HOOC ¢

Lo
F‘f

Wl

—3.346
—2.497

sEFEL T B DD
©5995599
O+~ v+ v O«

o)

1.001

I 5500

5000

4500

4000

3500

I- 3000

2500

2000

I 1500

1000

500

75 6.5 55 45
1 (ppm)

T T T T T T T T T T T
. 8.5

o
A
a
o
w:
a
o
N
a
hn
o
o
(=}
4]
©,
a

'H NMR of compound F8-B8 (400 MHz, DMSO-ds)

—178.300
—167.775
,150.559
X 149.940
135.465
132.048
1.130.654
129.450
129.264
127.956
127.014
115.117
114.652

J
|

HOOC ¢

e}
/4
=T
=
T

5

40.591
40.382
40.175
20 o
39.756

i

39.547
39.340

W ———

220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O

1 (ppm)

13C NMR of compound F8-B8 ((100 MHz, DMSO-ds)

S37

550

500

450

400

350

300

250

200

150

100

50

+-50




NEGXEVO-G2QTOF#NotSet 23-Dec-2021 Waters
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NEGXEVO-G2QTOF#NotSet 23-Dec-2021 Waters
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NEGXEVO-G2QTOF#NotSet 23-Dec-2021 Waters
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NEGXEVO-G2QTOF#NotSet 23-Dec-2021 Waters
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13C NMR of compound F8-B19 ((100 MHz, DMSO-ds)
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NEGXEVO-G2QTOF#NotSet 23-Dec-2021 Waters

xgf-1-122 11 (0.203) Cm (11:15-(4:6+34:39)) TOF MS ES-
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XEVO-G2QTOF#NotSet 22-Dec-2021 Waters
2¢f-1-20 10 (0.186) Cm (10:18-(2:7+34:58)) TOF MS ES-
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H NMR of compound F8-C3 (400 MHz, DMSO-ds)

-850
I 800

750

700

650

I 600

I 550

I 500

450

400

350

300

250
200
150
100

-50

12€°6¢€
9€G°6¢€
Sv.'6€
56°6€
29L°0v
cLe0v
6.5°0%

909°'6¢CL
8.lv'LCL
820'8¢L
€cLect

9/8°'6¢2L
892°0¢€L N
Nmm.om_‘\
Fom.mmr\
006°6€L
oov'erl
gcl'vvl

166291 —

81G'8LL —

HOOC.

T

N’N\Q/Nm
, n m“t .

100

110

120

150 140 130

160

T
170

220 210 200 190 180

1 (ppm)

13C NMR of compound F8-C3 (100 MHz, DMSO-ds)

S63



NEGXEVO-G2QTOF#NotSet 23-Dec-2021 Waters
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H NMR of compound F8-C4 (400 MHz, DMSO-ds)
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C NMR of compound F8-C4 (100 MHz, DMSO-ds)
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