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S1. Spectral Copies of 'TH NMR of Compounds

"H NMR spectrum of 2 (KR-27282)
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'H NMR spectrum of 3 (KR-27222)
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'H NMR spectrum of 4 (KR-27223)
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"H NMR spectrum of 5a (KR-27320)
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"H NMR spectrum of 5b (KR-27287)

L7500
L7000
[ 6500

- 6000
- 56500
L 5000

- 4500

- 4000

L3500

- 3000

L2500

L2000

L1500

L1000

L 500

L -500

80011
own-.-%

unm_‘.wﬂ
9LLLL

€9.€°C —

18SE°E
6SLE'E
B8EGE'E
SLLWw'E

6698°€ —
9.186°€ —

LESO'L
SYLO'L
oLz
825Z°L
SY9Z'L
vosz'L
LpEeL
soveE'L
829€°L
S80S°L
SYLSTL
5625°L \
SSES™L
veLO'8
£610°8
zize

Cl

[ x4
6°2

f1 (ppm)



"H NMR spectrum of 5¢ (KR-27292)
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"H NMR spectrum of 5d (KR-27288)
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"H NMR spectrum of 5e (KR-27289)
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"H NMR spectrum of 5f (KR-27357)
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"H NMR spectrum of 5g (KR-27319)
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'"H NMR spectrum of Sh (KR-27291)
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"H NMR spectrum of 5i (KR-27318)
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'"H NMR spectrum of 5j (KR-27321)
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"H NMR spectrum of 5k (KR-27356)
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"H NMR spectrum of 51 (KR-27358)
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"H NMR spectrum of 6 (KR-27335)
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"H NMR spectrum of 7a (KR-27336)
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"H NMR spectrum of 7b (KR-27376)
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"H NMR spectrum of 7¢ (KR-27377)
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"H NMR spectrum of 7d (KR-27374)
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"H NMR spectrum of 7e (KR-27375)
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"H NMR spectrum of 7f (KR-27370)
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S2. Spectral Copies of *C NMR of Compounds
13C NMR spectrum of 2 (KR-27282)
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13C NMR spectrum of 3 (KR-27222)
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13C NMR spectrum of 4 (KR-27223)
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13C NMR spectrum of 5a (KR-27320)
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13C NMR spectrum of 5b (KR-27287)
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13C NMR spectrum of S¢ (KR-27292)

o ° 0 sndoosnbo o
8 8 2 359983588 2 < - - b o L 7000
o ol I I o R - 35 83
g 88 T E8gp88ANK z ¢ g g3 o
\
v NIy v Y [ eeno
Cl O, 9 /T
< L 6000
= ~S-N
I g '\/‘ N__/ .
X /k \ | 5500
N S .y OMe
l_
L 5000
L4500
L 4000
L 3500
L 3000
L 2500
L 2000
L1500
“ L1000
L s00
I ,
y L
L -500
5o 170] 160 || 150 140 130 | 120 10 190 90 do 70 60 50 do 30 20 To 0
f1 (ppm)




13C NMR spectrum of 5d (KR-27288)
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13C NMR spectrum of Se (KR-27289)
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13C NMR spectrum of 5f (KR-27357)
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13C NMR spectrum of 5g (KR-27319)
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13C NMR spectrum of Sh (KR-27291)
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13C NMR spectrum of 5i (KR-27318)
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13C NMR spectrum of 5j (KR-27321)
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13C NMR spectrum of 5k (KR-27356)
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13C NMR spectrum of 51 (KR-27358)
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13C NMR spectrum of 6 (KR-27335)

L2500

135.35

oy
<
o
9]

168.91
155.67
< i55.42
14202
—ties2
56.35
42
15.55

L2400

[ 2300
[ 2200
[ 2100
E [ 2000
N~ o L 1900
Il LSO L 1800
\ H [ 1700
X TOMe [ 1600
[ 1500
[ 1400
[ 1300
[ 1200
L1100
[ 1000

900

800
L 700
- 600
L 500
| - 400
300
L 200

100

" Vl'\\“r Ll r i (e d (a
L-100

=200

i

f1 (ppm)




13C NMR spectrum of 7a (KR-27336)
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13C NMR spectrum of 7b (KR-27376)
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13C NMR spectrum of 7¢ (KR-27377)
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13C NMR spectrum of 7d (KR-27374)
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13C NMR spectrum of 7e (KR-27375)
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13C NMR spectrum of 7f (KR-27370)
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S3. Spectral Copies of HRMS of Compounds
MS spectrum of 2 (KR-27282)

[ Mass Spectrum ] [0}
Data: 5-17-002  Date - 17-May-2023 0846 e ]
Instrument : MStation \S‘N
Sampls : KR-27282 O N

Note /l A
Inlet - Direct  lon Mode : E

Spectrum Type : Normal lon [MF-Linear] N
RT:250min  Scan#:76  Temp:3276.7 degC H
BP m/z 4501274 Int : 56171 (6099631)

Output m/z range : 150 to 500 Cut Level : 0.00 %




MS spectrum of 3 (KR-27222)

[ Mass Spectrum ] 0
Deta:5-17-003  Date : 17-May-2023 10:03 Ol

RT:184mn  Scant: 50 \\S‘N/\
Element. (0] N

Mass Tolerance /& \ A
Unsaturation S OMe




MS spectrum of 4 (KR-27223)

[ Mass Spectrum ]

Data : 5-17-004 Date : 17-May-2023 10:20
Instrument : MStation

Sample : KR-27223

Note :

Inlet : Direct lon Mode : El+

Spectrum Type : Normal lon [MF-Linear]

RT : 2.10 min Scan# - 64 Temp : 3276.7 deg C
BP : m/z 487.1603 Int. : 87261 (9149951)

Qutput m/z range - 150 to 800 Cut Level : 0.00 %

610880

s




MS spectrum of 5a (KR-27320)

[ Mass Spectrum ]

Data:5-17-005  Date: 17-May-2023 10:34 o
Instrument : MStation (o] Vo
Sampls < KR-27320 0 N S—N

Note : \ \\
Inlet : Direct lon Mode : El+ /l

Spectrum Typs : Normal lon [MF-Linesr] N S OMe
RT:284 min  Scan#: 80  Tomp: 32767 degC H

BP :m/z 5071064 Int - 37988 (3983358) Cl

Output m/z range - 150 to BOD  Cut Level : 0.00 %
|

J983359 507, 1064

3245 0314 28
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MS spectrum of 5b (KR-27287)

[ Mass Spectrum ]
Data : 5-17-006 Date : 17-May-2023 10:47
Instrument : MStation

Sample : KR-27292 0
Note

Inlet : Direct [on Mode : EI+ cl

Spectrum Type : Normal lon [MF-Linear]

RT : 2.74 min Scan# : 83 Temp : 3276.7 degC

BP : m/z 355.1023 Int. : 343.43 (3601151)

Qutput m/z range : 150 to 800 Cut Level : 0.00 %

1205 3410
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MS spectrum of 5¢ (KR-27292)

[ Mass Spectrum ]

Data: 5-24-001  Date : 24-May-2023 12:20 o)
Instrument : MStation <M
Sample : KR-27287 cl O\S‘N/\
Note o N

Inlet : Dirsct  lon Mode : El+ /& N \\
Spactrum Type : Normal lon [MF-Linear] N

RT:284 min  Scanf:86  Temp:3276.7 degC

BP :m/z 1618925  Int.: 54.07 (568958) H
Output m/z range : 150 to 800 Cut Level - 0.00 %
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MS spectrum of 5d (KR-27288)

[ Mass Spectrum ]
Dats:5-17-007  Date : 17-May-2023 1102 (0]

Instrument : MStation Os

Sample : KR-27288 o N S—N

Note \ \\
Iniet : Direct  lon Mode : EIt E /

: oM

Spectrum Typs : Normal lon  [MF-Linear]
RT : 1.77 min Scan# : 54 Temp : 3276.7 deg C H
BP : m/z 491.1373 Int. : 65.82 (690143)

Qutput m/z range : 150 to 800 Cut Level : 0.00 %

690143 19

&.0556
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MS spectrum of Se (KR-27289)

[ Mass Spectrum ] o
Data : 5-17-008 Date : 17-May-2023 11:18 17
Instrument : MStation Os /T

Sample : KR=27288 (o) N
\ (.

Note /M

Inlet : Direct  lon Mode : EIt M

Spectrum Type : Normal lon [MF-Linear] e N S OMe
:210min Scan#: 64  Temp: 32767 degC H

im/z 4871612 Int - 287.82 (3017998)

Output m/z range - 150 to 800 Cut Leval - 0.00 %

S3BABRA03 34




MS spectrum of 5f (KR-27357)

[ Mass Spectrum ]

Data : 5-17-009 Date : 17-May-2023 13:10

Instrument : MStation Ny
Sample : KR-27357 Me Os -N
MNote (0] N
Inlet : Direct lon Mode : EI+ ///\ \
Spactrum Type : Normal lon [MF-Linear]
RT:287min  Scan#:87  Temp:3216.7 degC N S OMe
BP:m/z 3551012 Int.:70.56 (736839) H
Output m/z range : 150 to 800 Cut Level : 0.00 %
|
U830 355.1012
005
204
n
. 18
230,98
218,98
280,924
204 2h2 9836 L
) 3RO IR0 04
| i} 10l o7hH 2
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MS spectrum of 5g (KR-27319)

[ Mass Spectrum ]

Data: §5-17-011  Data: 17-May=2023 13:41

Instrument : MStation

Sample : KR-27319

Note

Inlet : Direct lon Mode : El+

Spectrum Type : Normal lon [MF-Linear]

RT:140min  Scan#:43  Temp: 3276.7 degC

BP :m/z 1689888  Int.: 31.44 (320631) MeO
Output m/z range : 150 to 800 Cut Level : 0.00 %

21 MR RS

0
=8

S OMe




MS spectrum of 5h (KR-27291)

[ Mass Spectrum ]
Data : 5-17-012 Date : 17-May-2023 14:08

Instrument : MStation O
Sample : KR-271291 SS—N
Note O N

Inlet - Direct Tom Moda - EL+ /M \

Spectrum Type : Normal lon [MF-Linear]

RT:247mn  Scant:75  Temp: 32787 dogC MeO N~ 7S OMe
BP:m/z 1689888  Int.: 48.54 (509007) H

Output m/z range : 150 to 800 Cut Level : 000 %

W24 87 220 *9
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MS spectrum of 5i (KR-27318)

[ Mass Spectrum ]

R0

Data : 5-17-013 Date : 17-May-2023 14:22 (o]
Instrument : MStation MeO (o]
Sample - KR-27318 o) “S—N
Note : N \ \\
Inlet  Direct  Lon Mode : EIt /&
Spectrum Type : Mormal lon [MF-Linear]
RT : 1.94 min Scantt : 59 Temp : 3276.7 deg C H S OMe
BP:m/z 1689888  Int - 41.35 (433583)
Qutput m/z range : 150 to 800 Cut Level : 0.00 %
13 8 .0888
288
40
1
8.08
2R, 085
| 2800824
i b
) 9856
u
).9792
180 )
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. e
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MS spectrum of 5j (KR-27321)

[ Mazs Spectrum ]

Data: 5-17-010  Date : 17-May=2023 13:23 OMe

Instrument : MStation 9
Sample - KR-27321 Osd_

Nots : (0] N N
Inlet - Direct  lon Mode : Elt /l A\

Spectrum Type : Normal lon [MF-Linear]

RT:433min  Scan#: 131 Temp : 32639 deg.C MeO N S OMe
BP : m/z 3820863 Int. : 70.48 (739071) H

Output m/z range : 150 to 800 Cut Level : 0.00 %

0 g
05 . 0841 Q7 1
| ‘ ‘ T042fk 284.0318
T
200 I



MS spectrum of 5k (KR-27356)

[ Masz Spectrum ]
Data : 5-24-002 Date : 24-May-2023 12:33

Instrument : MStation MeO.

Sample : KR-27356

Mote :

Inlet : Direct lon Mode : EI

Spectrum Type : Normal fon [MF-Linear] MeO
RT : 2.30 min Scan# : 70 Temp : 3276.7 degC

'z 355.9874 Int. : 87.45 (916991)

Output m/z range : 150 to 800 Cut Level : 0.00 %
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MS spectrum of 51 (KR-27358)

[ Mass Spectrum ]

Data : 5-20-002 Date : 20-S2p-2023 15:08
Instrurment : MStation

Sample : KR-27358

Note : -

Inlet : Direct lon Mode : FAB+

Spectrum Type : Normal lon [MF-Linear]

RT :0.99 min Scan 1 18 Temp : 32767 deg G
BP : m/z 5641844 Int. : 26.58 (278735)

Output m/z range = 400 to 710 Cut Level : 0.00 %

1]
278735 564. 1844
1007
go_
&0
415.2543
459.2805
0
3
503..3068 S0
547.3330
201
416/2561 it
6353854
AT 953805 olhe  4n15363006 525 534 167550 1693 636/3931 679.4116
0 Ll |I|| 111, LAl Wl g ylll Lig o 0 1l 1 | I
I T 1 T T
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MS spectrum of 6 (KR-27335)

[ Mass Spactrum ]
Data: 5-17-015 Date : 17-May=2023 14:57
Instrument : MStation

Sample : KR-27335 0
Note

Irlet - Direct Ton Mode : El N

Spectrum Type : Normal lon [MF-Linsar] HN— | (ONpe]
RT:277min  Scan#:84  Temp:32767 degC s?

BP : m/z 3750339 Int. - 90.28 (946687) S N

Output m/z rangs : 262 to 570 Cut Level : 0.00 % H




MS spectrum of 7a (KR-27336)

[ Mass Spectrum ]
Data:5-17-016  Date : 17-May-2023 15:12

Instrument : MStation O
Sample : KR-27336

Note N

Inlet - Direct Lon Mode : Elv HN—C | H
Spectrum Type : Normal lon [MF-Linear] N,
RT:287min  Scan#:87  Temp: 32167 degC Se
BP:m/z 3750758  Int.: 44177 (4632318) [o o)
Output m/z range : 150 to 800 Cut Level : 0.00 % OMe

545
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MS spectrum of 7b (KR-27376)

[ Mass Spactrum ]

Data: 5-17-017  Date : 17-May=-2023 15:34
Instrument : MStation

Sample : KR-27376

Note :

Inlet : Direct [on Mode : EI+

Spectrum Type : Normal lon [MF-Linear]
RT:284min  Scan#:86  Temp:3276.7 degC
BP:m/z 511.1020  Int.: 69.41 (727807)

Output m/z rangs : 150 to 800 Cut Level : 0.00 %
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MS spectrum of 7¢ (KR-27377)

[ Mass Spectum ]

Data : 5-17-019 Date : 17-May-2023 15:47
Instrument : MStation

Sample : KR-27377

Nots

Inlet : Direct lon Mode : EI+

Spectrum Type : Normal fon [MF-Linear]

RT - 2.30 min Scan# - 70 Temp : 3276.7 deg G
BP : m/z 511.1030 Int. : 586.30 (6147839)

Qutput m/z range : 150 to 800 Cut Level : 0.00 %
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MS spectrum of 7d (KR-27374)

[ Mass Spectrum ]
Data - 5-17-020 Date : 17-May-2023 16:00
Instrument : MStation

Sample : KR=27374 )
Note N F
Inlet : Direct  lon Mode : EI+ 7 H
Spectrum Type : Normal lon [MF-Linear] HN’< N
RT:284min  Scan#:86  Temp:3276.7 deeG S g
BP:m/z 5111038  Int.: 283.37 (2656767 N
Output m/z range : 150 to 800 Cut Leval : 0.00 % O 0
k OMe

33,0853

f.07427°7 16679086 a7 0855 4715 542.9691 5929568 655.0545
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MS spectrum of 7e (KR-27375)

[ Mass Spactrum 1

Data : 5-17-021 Date : 17-May-2023 16:14
Instrument : MStation

Sample : KR-27375

MNote :

Inlet : Direct lon Mode - EI+

Spectrum Type : Mormal lon [MF-Linear]

RT : 2.67 min Scand : 81 Temp : 3276.7 deg C

BP : m/z 3760619 Int. : 315.48 (3308031}
Output m/z range : 150 to 800 Cut Level : 0.00 %
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MS spectrum of 7f (KR-27370)

[ Mass Spactrum ] OMe
Data: 5-17-022  Date: 17-May=2023 16:26
Instrument : MStation

Sample - KR-27370
Mote - MeO 0
Inlet : Direct lon Mode : EI+
Spactrum Typs : Normal lon [MF-Linear] N 0. o
RT:370mn  Scanf: 112 Tomp:3278.7 degC HN—C | s
BP:m/z 3750774  Int : 11812 (1238527) S S<
Output m/z range : 150 to 800 Cut Level : 0,00 & H
[
175 01 OMe
80
"
i
1020459
)
194.4 0671044
). 000 sl sahiad
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S4. Antiviral activity of 7f against coronavirus®

Table.
Virus Cells CCsy (nM)? ECso (uM)© SI4
Alpha coronavirus
HCoV-229E MRC5 5.8 >5.8 -
HCoV-NL63 LLC-MK2 >100 >100 -
FIPv CRFK >100 >100 -
Beta Coronavirus
HCoV-0C43 MRC5 5.8 >5.8 -
SARS-CoV-2 Vero >100 >100 -

“All data were obtained from at least two independent experiments, and the mean values + standard deviations
are listed. °CCsq: Cytotoxic concentration (uM) for 50% cell survived, measured by MTT assay. ‘ECs: Effective
concentration (uM) for 50% inhibition of each virus species, measured by MTT assay. SI: Selectivity index

calculated using CCs¢/ECs. °Not calculated because the ECsy was higher than CCs,



S5. Kinase assay
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Figure. GST-PI4KIII a, B (Invitrogen, Waltham, MA, USA), and PI:PS lipid kinase substrate
(Invitrogen) were diluted in Kinase buffer T (Invitrogen). The enzymatic activity of PI4Ks was
determined using an ADP-Glo kinase assay kit. Dose-responses of PI4KIlla (open triangle) and
PI4KIIIP (black circle) in the presence of serially diluted concentrations of 7f (A) and enviroxime (B).

Data represent means (+SD) of at least two dependent experiments performed in duplicate.



S6. Kinase panel assay
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KR-27370 @ 1uM, Kinase panel assay (2)
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KR-27370 @ 1uM, Kinase panel assay (3)
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KR-27370 @ 1pM, Kinase panel assay (4)
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KR-27370 @ 1uM, Kinase panel assay (5)
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(B)

KR-27370 @ 1pM, Kinase panel assay
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Figure. (A) 7f was tested 435 protein kinases analysis by Eurofins. A Results of 30% or below was
established as an inhibitor of the test kinases (PI3KC2a, PI3KC2y). (B) 7f was tested 15 protein kinases
analysis by Carna biosciences. A Results of 70% or above was established as an inhibitor of the test

kinases (PIK3CD/PIK3R1).



