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Abstract: In this study, a series of novel biaryl amide derivatives featuring an acrylamide covalent warhead
were designed and synthesized. The antiviral efficacy of these synthesized compounds against the human
f-coronavirus HCoV-OC43 were evaluated using the CCK-8 assay. Among them, compound 6b, containing a 2-
fluoroacrylamide covalent warhead, exhibited significant antiviral activity with an EC,, value of 2.52 pmol-L" and
a selectivity index (SI) of 29, suggesting a reasonable therapeutic window. Molecular docking studies revealed that
compound 6b could inhibit the activities of host transmembrane serine protease 2 (TMPRSS2) and viral 3-

pro

chymotrypsin like protease (3CL™) through covalent bond formation, thereby exerting its antiviral effects. These
findings not only expand the structural diversity of this class of compounds but also highlight their potential
applications in antiviral therapy. Compound 6b represents an ideal lead compound for the development of a new
class of covalent antiviral drugs against coronaviruses.
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Figure 1 Chemical structures of biaryl amide derivatives and the lead 8h
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Scheme 1 Synthetic route of all the target compounds. Reagents and conditions: (a) 1-lodo-3,3,3-trifluoropropane/bromomethylcyclopro-
pane, DMF, K,CO,, 70 °C, 8 h; (b) LiOH, THF/H,O (1:1, v/v), 0 °C, 2 h; (c) Substituted aniline derivatives, EDCI, DMAP, CH,Cl,, r.t.,
12 h; (d) H,, CH,OH, 20 psi, r.t., 8 h; (e) Acryloyl chloride, TEA, CH,Cl,, 0 °C, 8 h; (f) TFA, CH,Cl,, 2 h; (g) 2-Fluoroacrylic acid/(E)-4-

(dimethylamino)-2-butenoic acid, EDCI, DMAP, CH,Cl,, r.t., 12 h

Table 1 The structures, physical properties and spectral data of the target compounds

HR-ESI-MS
Yield mp , s (m/2)
Compd. HNMR ‘C NMR Formula
1% /°C
Calcd.
Found
4a 35  254-256 (500 MHz, DMSO-d,) 6 10.35 (s, 1H), 8.52 (d, J = (126 MHz, DMSO-d,) 6 164.0, 163.2, 152.9 [M+H]"
2.3 Hz, 1H), 8.28 (dd, J= 8.9, 2.3 Hz, 1H), 7.72 (d, (d,J=5.04 Hz), 139.0 (d, /= 6.30 Hz), 138.1, C,H FN,O
J=8.9 Hz, 2H), 7.67 (d, J=9.0 Hz, 2H), 7.58 (d, J = 133.8 (d,J=3.78 Hz), 133.5, 131.9, 131.0, 492.098 9,
8.9 Hz, 1H), 6.45 (dd, J=16.9, 10.1 Hz, 1H), 6.26 (dd, 130.3 (d,J=16.38 Hz), 127.5, 126.6, 126.2, 492.098 5
J=16.9,2.0 Hz, 1H), 5.75 (dd, J = 10.1, 2.0 Hz, 1H), 125.3,124.6 (d,J=5.04 Hz), 124.1 (d, J=
4.51 (t,J=5.8 Hz, 2H), 2.87 (qt,J = 11.2, 5.7 Hz, 2H)  16.38 Hz), 117.7 (dd, /= 31.50 Hz, 3.78 Hz),
115.1 (d,J=15.12 Hz), 63.0,32.4 (q, J =
28.98 Hz)
5b 91  146-147 (600 MHz, DMSO-d,) 6 9.91 (s, 1H), 7.86 (s, 1H), 7.66 (151 MHz, DMSO-d,) 6 165.2, 147.3, 142.2, [M+H]"
(d, J= 6.3 Hz, 1H), 7.29-7.22 (m, 2H), 6.94 (d, J = 137.5,128.2 (d, J=42.28 Hz), 127.6, 126.1, C.H FN.O,
8.2 Hz, 1H), 6.85 (d, J= 8.7 Hz, 1H), 5.39 (s, 2H), 1259 (d,J=15.10 Hz), 124.1, 118.1 (q, J = 408.114 1,
4.88 (s, 2H), 4.25 (t,J= 5.9 Hz, 2H), 2.86 (dd, J = 6.04 Hz), 116.9, 116.0, 113.3, 110.8, 110.2 (q, 408.112 4
11.4,5.7 Hz, 2H) J=28.69 Hz), 61.3 (d,J=3.02 Hz), 32.8 (q,

J=27.18 Hz)
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Continued
HR-ESI-MS
Yield mp . N (m/2)
Compd. HNMR C NMR Formula
/% /°C
Calcd.
Found
5¢ 15 202-204 (500 MHz, DMSO-d,) 6 10.48 (s, 1H), 9.74 (s, 1H), (126 MHz, DMSO-d,) 6 165.1, 164.3, 163.3, [M+H]"
9.29 (s, 1H), 8.67 (s, 1H), 8.26 (s, 1H), 8.09 (d, J = 151.4,137.8,131.1, 130.7, 129.8, 128.6, C,,H, FN,O,
8.0 Hz, 1H), 7.84 (d,J= 7.7 Hz, 1H), 7.51 (d, J = 127.6, 127.0, 126.7, 125.4, 125.2, 124.8, 516.135 3,
8.7 Hz, 1H), 7.30 (d, J = 8.6 Hz, 1H), 6.69-6.60 (m, 124.4,123.9, 122.2, 117.5 (d, J = 2.52 Hz), 516.133 1
1H), 6.59-6.50 (m, 1H), 6.28 (t,J= 17.1 Hz, 2H), 111.7,62.0,41.4,33.7 (q, J = 27.72 Hz)
5.79 (t,J=10.2 Hz, 2H), 4.40 (t, /= 6.1 Hz, 2H), 2.93
(dt,J=11.7, 6.0 Hz, 2H)
6a 12 211-212 (500 MHz, DMSO-d,) ¢ 10.35 (s, 1H), 10.16 (s, 1H), (126 MHz, DMSO-d,) 6 162.7 (d, J = [M+H]"
8.52(d,J=2.3 Hz, 1H), 8.28 (dd, J=8.9,2.3 Hz, IH), 41.58 Hz), 152.6, 138.9, 135.0, 134.4,133.6, C H _FN,O,
7.72 (d,J = 8.9 Hz, 2H), 7.67 (d, J = 9.0 Hz, 2H), 7.58  131.8, 127.5, 127.2, 126.6, 125.3, 124 .4, 424.111 5,
(d,J=8.9 Hz, 1H), 6.45 (dd, J=16.9, 10.1 Hz, 1H), 6.26 120.9 (2), 119.5(2), 114.9,62.9 (d, /= 424.109 9
(dd,J=16.9,2.0 Hz, 1H), 5.75 (dd, J=10.1, 2.0 Hz, 3.78 Hz), 32.5 (q, J=27.72 Hz)
1H), 4.51 (t, J = 5.8 Hz, 2H), 2.81-2.93 (m, 2H)
6b 45 228-230 (600 MHz, DMSO-d,) 6 10.38 (s, 1H), 10.30 (s, 1H), (151 MHz, DMSO-d,) 6 165.3, 162.6, 157 .4, [M+H]"
8.53 (d,J=2.3 Hz, 1H), 8.29 (dd, J=8.7,2.4 Hz, 1H), 157.1 (q,J=12.08 Hz), 155.2, 152.6, 139.0, C,H FNO,
7.74 (t,J=17.1 Hz, 3H), 7.58 (d, J = 8.8 Hz, 1H), 5.76 135.2, 133.6, 127.3, 127.1, 125.5, 124 4, 442,102 1,
(d,J=3.6 Hz, 1H), 5.68 (d, J=3.6 Hz, 1H), 5.42 (dd,  121.0, 120.6, 114.8,99.6 (d, J = 15.10 Hz), 442.100 3
J=15.6,3.6 Hz, 1H), 4.54-4.45 (m, 2H), 2.87 (tt, /=  63.0 (q,/=3.02 Hz), 32.5 (q, /= 28.18 Hz)
11.3, 5.7 Hz, 2H)
6¢ 20 191-193 (600 MHz, DMSO-d,) 6 9.93 (s, 1H), 9.25 (s, 1H), 7.53 (151 MHz, DMSO-d,) 6 162.7, 153.9, 152.7, [M+H]’
(d, J=9.0 Hz, 2H), 7.38 (d, J = 8.5 Hz, 2H), 6.70 (dt, 149.1, 140.7 (2), 135.0, 133.6, 126.0 (2), C,,H, F.N,O,
J=15.4,5.9 Hz, 1H), 6.24 (d,J=15.4 Hz, 1H), 3.04 (s, 119.6 (2), 118.4, 106.6, 78.7, 59.7, 44.8 (d, 481.169 3,
1H), 2.94 (s, 1H), 2.17 (s, SH), 1.47 (s, 8H) J=1287.58 Hz, 2C), 38.5,28.0 (3) 481.169 0
6d 55 74-76 (600 MHz, DMSO-d,) 6 10.20 (s, 1H), 8.51 (d, /= (151 MHz, DMSO-d,) 6 166.6 (d, J = [M+2H]*
2.3 Hz, 1H), 8.27 (dd, J = 8.9, 2.4 Hz, 1H), 7.98 (dd, 13.59 Hz), 162.2 (d, J=4.53 Hz), 152.5, 151.0 C, H,.F,N,O,
J=16.1,2.2 Hz, 1H), 7.75 (ddd, J=15.0, 8.5,2.2 Hz,  (d,J=7.55Hz), 147.2, 142.7,141.9, 139.1 (d,  439.170 7,
1H), 7.63 (d, J= 8.4 Hz, 1H), 7.57 (d, J= 8.9 Hz, 1H), J=34.73 Hz), 133.5, 133.0 (d, J = 7.55 Hz), 439.168 9
7.49 (t,J= 8.8 Hz, 1H), 6.98 (d, J= 8.7 Hz, 1H), 6.72 131.1, 128.4 (d, J=13.59 Hz), 127.3 (d, J=
(d,J=8.2 Hz, 1H), 6.51 (d, J = 8.2 Hz, 1H), 4.66-4.62  7.55 Hz), 125.5, 124.0 (d, /= 6.04 Hz), 121.6,
(m, 1H), 4.51 (d, J=5.7 Hz, 1H), 4.49 (d,J=9.1 Hz, 118.7,116.1, 114.9 (dd,J=30.20 Hz, 4.53 Hz),
1H), 4.46 (d, J= 5.7 Hz, 2H), 3.60 (s, 1H), 2.99-2.85 62.9 (dd, J=18.12 Hz, 3.02 Hz), 32.5 (q, J =
(m, 6H) 28.69 Hz)
6e 14 178-180 (500 MHz, DMSO-d,) 6 9.97 (s, 1H), 7.99 (s, 1H), 7.76 ~ (126 MHz, DMSO-d,) 6 166.6, 162.4, 151.0, [M+2H]*
(d, J=8.6 Hz, 1H), 7.56 (d, J = 8.5 Hz, 2H), 7.49 (d, 146.9, 139.2,133.0, 131.9, 131.4, 128.3, C,H, FN.O,
J=28.7Hz, 1H), 6.94 (d, J=8.6 Hz, 2H), 6.41 (dd,J=  127.5,126.0, 125.3, 124.0, 123.1, 120.2 (2), 493.181 4,
16.9, 10.1 Hz, 2H), 6.22 (d, J = 16.9 Hz, 1H), 5.70 (d, 116.3 (2), 115.0,62.8 (d,J=3.78 Hz), 48.8 (2), 493.179 6
J=10.3 Hz, 1H), 4.47 (s, 1H), 3.73 (s, 3H), 3.56 (s, 47.1,32.5(q,J=27.72 Hz)
1H), 3.14 (s, 4H), 2.84 (qt, J = 11.6, 5.8 Hz, 2H), 1.23
(s, 1H)
7b 92 151-153 (600 MHz, DMSO-d,) 6 9.84 (s, 1H), 7.84 (d, /= 2.6 Hz, (151 MHz, DMSO-d,) 6 165.2, 148.1, 142.2, [M+H]"
1H), 7.64 (dd, J= 8.8, 2.5 Hz, 1H), 7.25 (d,J=2.3 Hz, 137.4,128.3,127.2,126.0, 118.0(q,J = CH/FNO,
1H), 7.20 (dd, J= 8.3, 2.3 Hz, 1H), 6.84 (t,J=9.1 Hz, 6.04 Hz), 116.9, 116.0, 113.1, 110.7, 110.2 (q, 366.142 4,
2H), 5.37 (s, 2H), 4.83 (s, 2H), 3.88 (d, /= 6.9 Hz, 2H), J=30.2 Hz), 72.3,39.9, 10.1, 3.0 (2) 366.140 8
1.32-1.21 (m, 1H), 0.58 (dt, /= 8.0, 3.0 Hz, 2H), 0.36
(dt,J=4.8,2.9 Hz, 2H)
7c 16 105-107 (500 MHz, DMSO-d,) ¢ 10.45 (s, 1H), 9.73 (s, 1H), 9.43 (126 MHz, DMSO-d,) d 165.1, 164.3, 163.4, [M+H]"
(s, 1H), 8.61 (s, 1H), 8.26 (d,/=2.4 Hz, 1H), 8.09 (dd,  152.5,137.9, 136.2, 131.8, 130.7, 130.1, C,H,,F.N,O,
J=18.8,2.4 Hz, 1H), 7.81 (dd, /= 8.6, 2.4 Hz, 1H), 7.50 129.7, 127.0, 126.9 (d, /= 5.05 Hz), 126.0, 474.163 5,
(d, J=8.6 Hz, 1H), 7.23 (t,J= 8.0 Hz, 1H), 6.73 (dd, 125.2,124.9,124.4,123.9, 122.8, 117.4 (d, 474.1613

J=16.8,10.1 Hz, 2H), 6.54 (ddd, J = 14.1, 10.2, 4.0 Hz,
2H), 6.34-6.23 (m, 2H), 5.78 (d, J = 10.3 Hz, 1H), 4.04
(s, 1H), 1.37-1.26 (m, 1H), 0.60 (d, J = 8.1 Hz, 2H),
0.40 (d, J = 4.8 Hz, 2H)

J=5.04Hz), 111.9,73.1,9.9,3.2 (2)
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HR-ESI-MS
Yield mp . s (m/2)
Compd. HNMR C NMR Formula
1% /°C
Calcd.
Found
8a 11 200-202 (500 MHz, DMSO-d,) 6 9.96 (s, 1H), 8.35 (s, 1H), 7.96 (126 MHz, DMSO-d,) 6 166.6, 162.4, 151.8, [M+H]"
(d,J=2.1Hz, 1H),7.72 (dd, J=8.7,2.2 Hz, 1H), 7.55 146.8, 139.1,132.9, 131.9, 1314, 127.4, C,,H,N;O,
(d, J=8.7 Hz, 2H), 7.40 (d, J = 8.7 Hz, 1H), 6.93 (d, /= 126.0, 123.9, 120.2, 116.2, 115.1, 73.8, 382.139 8,
8.8 Hz, 2H), 6.40 (dd, J=16.9, 10.1 Hz, 1H), 6.21 (dd, 48.7 (2),9.6,2.9 (2) 382.137 8
J=17.0,2.1 Hz, 1H), 5.70 (dd, /= 10.1, 2.1 Hz, 1H),
4.09 (d, J=7.0 Hz, 2H), 1.25 (t,J = 7.6 Hz, 1H), 0.59
(d, J=8.0 Hz, 2H), 0.36 (d, J = 4.7 Hz, 2H)
8b 13 242-243 (600 MHz, DMSO-d,) 6 10.34 (s, 1H), 8.51 (s, 1H), (151 MHz, DMSO-d,) 6 162.7, 157.3, 157.1 [M+H]"
8.27-8.22 (m, 1H), 7.72 (q, J= 8.3 Hz, 4H), 7.49 (d, /= (d,J=12.08 Hz), 155.2, 153.5, 138.9, 135.2, C,,H,,FN,O;
8.9 Hz, 1H), 5.77-5.73 (m, 1H), 5.69-5.65 (m, 1H), 133.5,126.4,124.3, 121.0 (2), 120.6 (2), 400.130 3,
5.42 (dd,J=15.4,3.8 Hz, 1H),4.14 (d,J=7.0 Hz, 2H), 115.0,99.6 (d,J=15.10 Hz), 74.0,9.6,3.0 (2)  400.128 9
1.27 (ddt, J=12.1, 7.7, 3.8 Hz, 1H), 0.60 (d, /= 8.1 Hz,
2H), 0.39 (q, J = 6.1 Hz, 2H)
8c 11 200-202 (500 MHz, DMSO-d,) 6 9.96 (s, 1H), 7.96 (d, /= 2.1 Hz, (126 MHz, DMSO-d,) 6 166.7, 162.5, 151.9, [M+H]*
1H), 7.72 (dd, J=8.7,2.2 Hz, 1H), 7.55 (d, /=8.7 Hz, 146.9, 139.1, 133.0 (2), 131.9, 131.5, 127.5, C,H,\N,Oq
2H), 7.40 (d, J= 8.7 Hz, 1H), 6.93 (d, /= 8.8 Hz, 2H),  126.0, 124.0 (2), 120.3 (2), 116.3 (2), 115.2, 450.202 4,
6.40 (dd, J=16.9, 10.1 Hz, 1H), 6.21 (dd, /= 16.9, 73.8,48.7 (2),47.0,9.6,3.0 (2) 450.199 9

2.1 Hz, 1H), 5.70 (dd, J = 10.1, 2.1 Hz, 1H), 4.09 (d,
J=17.0 Hz, 2H), 3.45-3.85 (m, SH), 3.14 (s, 4H), 1.24
(td, J=17.5,3.7 Hz, 1H), 0.59 (dt, /= 8.2, 3.1 Hz, 2H),

0.36 (dt, J= 6.3, 4.4 Hz, 2H)

Ak, DL R AT S i Sk R SR T2 T A
LT A l— R . I, Bk &) 8a.8c 4h,
KB E P35 B A AR EC, 8, HA B &I CC,,
B o JUICE 2960 PRI Tt I 3 Sk Ak 5 10 6b TS 1 5 %2
2B, EC, MR IT 484K (selectivity index, SI) 7
S~ 2.52 umol-L™ A1 29, 55 54 8h 124, H nl g A
A A LN VR R LA, BRIk AR AR B E DY)
BT T — A
3 oFXE

% F 8h A {E A F 15 & TMPRSS2 Fl %5 £ 3CL™
P AN SRR R A, S 4 T 0 B A K 6b 4y ) R
TMPRSS2 (PDB ID: 7MEQ) #13CL™ (PDB ID: 7RFW)
HEAT X4, SR B R LM s & . 4R TR,
5% 5 8h ML, 6b 1] 43 %l 5 TMPRSS2 (5] 2A. B,
docking score: 3.54) i 4 i 17 Gly439 1 Serd41 5% %,
PL K2 3CLP (B 2C. D, docking score: 4.45) i& 14 48 /)
Thr26. His41. Ser46 F1 Gly143 5% & & i A 4 ; 6b ik 1]
) TMPRSS?2 (1) His296 %% J& J¥ B - BH &5 A HAF o
T AR S 45 B 3 mt L, 1L A 6b (1 2- 95 1R 46 Tk i 3k
A] 5 TMPRSS2 ¥ 14 Ji= 4 [ 1) Ser441 5% 2 & £
Michael il B B IEA 85 S5 U, 6b tH AT 5 3CLP i
PEJE 1) Cys145 B3 K A ALK SR o 32758 6b 151X 7
FhEE A SN S5 A AE .

4 {L&4% 6b Xt TMPRSS2 #1 3CLP" Ui & HIH X 38

ETUEEGR, #E—FFERKTeb 5 ED
TMPRSS2 FI 3CLP Z [ FIAH ELAE U, SR 96
e B ¥4 (fluorescence resonance energy transfer, FRET)
HEINE T MBS T (K 3). 45 B R, 6b XF TMPRSS2
H3CLP B AT A & 1 0 1) 95 M, 2 30 R B (half
maximal inhibitory concentration, 1C,,) 43 %l v 5.14 F
14.81 umol-L™", #4544 8h (3.37F138.27 umol-L™").

S T AN P R 149 1C 8 5 I TR) 2L AT AR 26, i
B 7 1B IS Mk 54 (¥ TMPRSS2 JT J& I (8] A 5 HF 98,
Wit 7 6b AEAS RIS 8] 55 (1224 h) X} TMPRSS2 i 4
(4 )k SR g LR, B[R] (9 SE K, 1C,, 1E B
2 FEAIG, HEDN AT AE 5 6b Al TMPRSS2 JE f L 4 47 5%,
WA RE N Z AW S B A LA, TG T 40 )
RO, VERIAE RN A 2 — 2D 50 IE

A FRRER T — RFE (B &) T B
FL A 0 Sk A0 IR U B I e Ak B, W0 B8 T it
HCoV-OC43 (IR 3% 52 o o 47 2- 580 9 046 Tk e e
LR RSP 6b RBLH B 4T 10 5T e IR 55 15
AEARM AR TE, 56 S 8h A Y. 7T X4
TR, A eb w4 B 0 TMPRSS2 Al
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3CLM I 1, 4K T A 45 B4 PSR FiE . JTH
LT TR W i Sk PR SN 5 T IR T SO, i 6b
55 5 R AR = R IR B 2B Michael JITEL, T%
AR E RS B . BAR D TS R BRI A
A REYE, H 5 2230 i 5 A BT K R A SR A T
Bdt — PRI WA R T X7 B RS
V) G5 R R, D e — 2R A U R 2 35 4 259
R4 T B T

LI ER
1 KEEm

1 I MP90 4% 1A% (Mettler-Toledo, i - Greifensee
AT RIS AL (mp), KL IE; UL DMSO-d, N7,
TMS A A b5, 7 QONE Yt i % (500 MHz, H &} 4 )

F Bruker Avance Y& {X (600 MHz, 32 [H Varian A #]) I
3% 'H NMR 1 °C NMR 3, 7£ AutospecUltima-TOF
A% ([E Micromass 24 &) _Fic 3% ESI 5 43 JF % i
W% (HR-MS); Flash #F 43 & 4ii ft, F| Combiflash Rf 200
(3£ [® Teledyne A &) PLif ] & W AH; ¥ 2 Z M1 (TLC)
K FH Merck 60 F254 il [ 7= GF254 {# )2 JE M iR A 4
SN T 32 2 AME AT (ZF-TA, i S LBR f O
NI W N R il SRS RN /AN~ E I ) a3 Wi
23 ) B 53 A A A 2 A, A A 2k R R I 7R 24
MNP R IEIRAF I BIG# #E—P AL Bl n] A H

1.1 BiRUEEI4aER  (EIKH T CHCL
(20 mL) H 4R N N N-Boc-4- 5 3 -3- = 45 FH 3L 5 i
(5 mmol). = Z Ji% (triethylamine, TEA, 15 mmol) 17
J Bt (6 mmol), 7E 0 °CHEF: S B, B i TH %2 5 il 4k 48

Table 2 The structures and anti-HCoV-OC43 activity and cytotoxicity of all the target derivatives. EC,: Median effect concentration;

CC,,: Median cytotoxic concentration; SI: Selectivity index; Mpv: Molnupiravir

R, 5 R
O. ~
MO SRACY:
T oTe
o
(0] Rs Rs

4a, 5b, 5¢, 7b, 7¢

6a—6e, 8a—8¢

Compd R, R, R, EC,,/umol-L" CC,,/umol-L" ST
o
4a FiC s NO, Ay >200 >200 -
H
5b Pl NH, NH, 0.51+0.03 1.85+0.16 4
(e} o
5¢ FiCs PN Ay 2.75+0.18 21.1£0.55 8
-y H
o
6a Py NO, A 733+ 1.08 > 200 >27
H
; o
6b Pl NO ~ 2.52+0.04 73.2£64 29
o 2 HJ\f
o \
6¢ FoCrs NO, SN N 20.5+5.10 >200 > 10
H
6d Pl NO ;\Nﬁ 28.4+4.64 >200 >7
B 2 L_NH : :
r‘JJ\N
6e Pl NO, L 10.0 +2.80 92.8+1.04 9
1<
7b A NH, NH, 0.44 £ 0.03 17.6 % 1.73 40
(e} o
7e A P A 1334047 38.6+3.36 3
-y H
o
8a A . NO, Az >72.6 72.6420.3 -
H
; o
8b A, NO, \ka >345 3.45+0.06 -
AN
8¢ A . NO, L 57.0+5.14 >200 >4
1<
8h 2.13+0.41 67.0+13.9 31.5
Mpv 0.44+0.11 153.95 + 4.35 350
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Figure 2 Covalent docking results with transmembrane serine protease 2 (TMPRSS2) and 3-chymotrypsin like protease (3CL™). A: 3D
structure of docking result between 6b and TMPRSS2, the covalent bond formation site is at Ser441 (in the purple circle); B: 2D structure of
docking result between 6b and TMPRSS2; C: 3D structure of docking result between 6b and 3CL™, the covalent bond formation site is at
Cys145 (in the blue circle); D: 2D structure of docking result between 6b and 3CL™
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Figure 3 The enzyme inhibition of 6b and 8h. A: Inhibition of TMPRSS2 by 6b; B: Inhibition of 3CL™ by 6b; C: Time-dependent
IC, plots (left) and values (right) of 6b against TMPRSS2; D: Inhibition of TMPRSS2 by 8h; E: Inhibition of 3CL™ by 8h
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SR 12 hy TLC sUiR e I S B2 58 48 5, OB A
60 mL CH,C1,.40 mL A1 & 257K, A HUAH A AN £ #hK
PE3 R (30 mL x 3), HfER 514k, BLA T (petroleum
ether, PE) fll ZL 1% .l (ethyl acetate, EA) N 2 #H &
flash ik, 132 HI =P FH 5% ) =9 LR (trifluoroacetic
acid, TFA) [#] CH,CL & li Boc, 13 21{b 541 4.

IF] 3 Jk-4-F2 HE 2K F G FH R (10 mmol) [ N,N-—
FH L FIER% (dimethylformamide, DMF) ¥ (20 mL)
I K,CO, (20 mmol) F11,1,1- =ML KE (15 mmol),
SN P 4EFF 65 °C, R M. 8 h, TLC s MM o 2 87
WA M EA 20 mL, A HUAHH 1 mol- L™ 5 & H A1, /K
FIF EA ZHL 3 ¥R (20 mLx3), A HLAH A 1 F0 £ #h K
BE 3K (30 mLx3), FHHER 24k, LLPE F1 EA N i a) 4
2% flash 21k, 5 % 2a. % 2a (2 mmol) I A PU &K i
(tetrahydrofuran, THF) Fl 7K (98 & % W 4 (R R L A
1:1), JK¥% T I\ LiOH (4 mmol), 5 2 h, TLC ¥l
B 5E K, i€ 75 B & THF, N\ EA 50 mL, 75 pH %
2~3, A HUAR AT £ 57K ¥k 3 7 (20 mLx3), Jo/K i
R AN T 16, e BRI 719 24k &4 3a.

i) 3a (2 mmol) ) CH,CL % ¥ (10 mL) F I\ 1-
(G- — W & L L) -3- 4 FE R W % ER R £ (EDCI,
4 mmol).4- — & Kt uE (DMAP, 2 mmol) A1k &4
4 (2 mmol), 0 °CHii #f, FF &= =i, )R N 12 h, TLC mitR
I s R 58 4 S5, ORI 20 mL CH,CL,. 20 mL
LN A BV T, A8 WLAH 43 ) P AR A e Y v A
FEr 2R 7K ¥E 3 K (20 mLx3), o /KB BR AN 114, FH ik IR
54k, LA PE #1 EA S 3l #H £ flash 4l 44, 153 2 H 45
¥ 4a.

1.2 BfRUEMShAScHER ZMJ5k1., 152
&) 5a.

# 5a (1 mmol) ¥ T 10 mL MeOH H*, jin A\ Pd/C
(10%, 0.1 mmol), & T & <A F H, % i = M 10 h,
TLC W5 I J B2 58 R, FH ek 78 8 R e, 45 DE VR B 115
FIHFRP5b.

7] 4k & ¥ 5b (0.5 mmol) () CH,CL, (10 mL) ¥
N TEA (1.5 mmol), 759K ¥ F i N 7 ¥ Bt &
(1 mmol), 0 °CHiH: 1 h 5, F+ & = i 4k 48 ) B 8 ho
SRR KK, N 10 mL CH,CL,, 5 HLH F v A
£ R UK PE 3 Y (10 mL x 3), Jo 7K B R o 1 0, P Ak
14k, UL PE 1 EA it 3l A 22 flash 2l 4k, 159 2 H 45

Y 5¢.
1.3 BHizttEWoea~6eEaK SRk, 153
H %) 6a~ 6e.

14 BHRHEM T IcBER SR 711.2, 53 H
¥ b e

1.5 Bt E¥8a~8cHER Sk, 1535
H #74 8a~8c.
2 GEMME

H460 41 i PA & FL 1.5x10% AN 41 B 1) 55 5 % Fh 2
96 fLHR, 24 h J5 45 24 [A] Bf J& 4 HCoV-OC43 % #, 72 h
Jii F CCK-8 VA 4N B 48 . W 34 b3 5 in 100 uL
TR 1) CCK-8 M i, 37 °CHE 37 1 h, W %E 450 nm T
I AR (OD,y)-

3 SRR

TMPRSS2 #13CL™ & [ 45 #4 43 7 >k H PDB %7
Ji (PDB ID: 7MEQ Al 7REFW).

{#i Fi§ Schrodinger (Maestro 12.8) B4 [ #i7 #5 Bk 4b
A (R T RE R A /IMb, B pH N 7.4; TRARIL &
6b I8 i B BRI A B 3R AT AL FE; TMPRSS2 F1 3CLM™ %}
F 8736 F . PDB £ 1 45 4w A4 4y - i Ak s 1 1
4% ¥ H covalent docking #5 Bt i3E 47 X} $2, Je B 28 T %
# N Michael 1R, R iE T BRI E
4 BEIESCIE

{8 Fl FRET 346 4k &4 6b % TMPRSS2 1 3CL™™
) ) 5 ke, 92 KR 3 M A T AN A A 410 1 59 P 1
BRI 24# . & (TMPRSS2: 50 nmol-L7,
3CL™: 80 nmol-L") 54L& 6b 4L F 30 min J5, ¥
JKJEA (30 pmol- L) BTN S B A4 &, Wl e 0 1 e AR AR
N 50 pLo

¥ TMPRSS2 54k &1 6b 2 & 1.2 4 h)a, ¥
R (30 pmol- L) IHN S BiAA 2, I 7 R s A A
50 uL. @IS 2 Dy fe g oy A AAE 380/460 nm IR/ K
S T IC RO R, AT ST

2 RU5r R 2 e I 43 A A 3% 340/490 nm
W WS/ S A A ) AE X 5 Y B AT (relative fluores-
cence unit, RFU). I {fil] 2 1 5 A X %R (%) =
(RFUIOO%%iﬁ'fH: - RFUH—M) / (RFUIOO%MWEH_ - RFU?*EX\JW%) x
100%. 1C,, >k GraphPad Prism 8 ll & .

O H bl S W e LR S0 VB N
FH A 1 2 2 R Bt I 24 AR P ARt 5 i 43 A DA Ao R
] = 2% Rt 25 Bt 25 W Bk 9 A% B = 00 5
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LR RS s 2R R A7 S B R G 2R S 1 S E
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PR S I IE s 2530 £ 0] S 06 1 R R B A ) R 1 SR
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