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S1. Spectral Copies of 1H NMR of Compounds 
1H NMR spectrum of 2 (KR-27282)
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1H NMR spectrum of 3 (KR-27222) 
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1H NMR spectrum of 4 (KR-27223) 
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1H NMR spectrum of 5a (KR-27320)
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1H NMR spectrum of 5b (KR-27287)
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1H NMR spectrum of 5c (KR-27292)
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1H NMR spectrum of 5d (KR-27288) 
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1H NMR spectrum of 5e (KR-27289)
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1H NMR spectrum of 5f (KR-27357)

-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0

f1 (ppm)

-200

-100

0

100

200

300

400

500

600

700

800

900

1000

1100

1200

1300

1400

1500

1600

1700

1800

1900

2000

2100

2200

2300

5
.9

6

2
.9

0
3

.0
6

4
.0

0

2
.0

1
3

.0
0

1
.0

7
3

.8
0

1
.0

4

0
.9

8

0
.9

0

0
.0

2
1

0

1
.1

2
7

8
1

.1
5

1
6

1
.1

7
5

4

1
.6

3
5

1
1

.7
3

2
8

2
.3

3
1

3
2

.3
9

2
6

3
.3

4
6

3
3

.3
7

0
0

3
.3

9
3

8
3

.4
1

7
7

3
.8

1
5

3
3

.9
7

5
9

7
.0

2
2

9
7

.0
5

1
5

7
.1

9
0

8
7

.2
1

8
4

7
.2

2
2

5
7

.2
3

2
5

7
.2

5
0

6
7

.2
8

4
3

7
.5

0
5

3
7

.5
1

3
2

7
.5

3
3

7
7

.5
4

1
6

8
.0

0
4

1
8

.0
1

1
9

8
.5

9
4

8

O
O
N

N
H

N

S

S

OMe

O
Me



1H NMR spectrum of 5g (KR-27319)
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1H NMR spectrum of 5h (KR-27291)
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1H NMR spectrum of 5i (KR-27318)
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1H NMR spectrum of 5j (KR-27321)
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1H NMR spectrum of 5k (KR-27356)
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1H NMR spectrum of 5l (KR-27358)
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1H NMR spectrum of 6 (KR-27335)
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1H NMR spectrum of 7a (KR-27336)
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1H NMR spectrum of 7b (KR-27376)
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1H NMR spectrum of 7c (KR-27377)
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1H NMR spectrum of 7d (KR-27374)
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1H NMR spectrum of 7e (KR-27375)
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1H NMR spectrum of 7f (KR-27370)

-1.0-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
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S2. Spectral Copies of 13C 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) 

0102030405060708090100110120130140150160170180

f1 (ppm)

-1000

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

11000

12000

13000

14000

15000

16000

17000

1
4
.3

6
1
5
.8

5

3
1
.0

5

3
7
.9

4

4
1
.9

3

5
6
.1

2

7
6
.7

7
 C

D
C

l3
7
7
.0

9
 C

D
C

l3
7
7
.4

1
 C

D
C

l3

1
1
2
.5

5

1
2
4
.3

0
1
2
4
.4

2
1
2
6
.4

8
1
2
8
.2

5
1
2
8
.6

5
1
2
9
.5

3
1
3
1
.5

6
1
3
4
.4

4

1
4
0
.0

1
1
4
1
.6

6

1
5
5
.9

4
1
5
6
.2

9

1
7
0
.1

9

O
O
N

N
H

N

S

S

OMe

O



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 5c (KR-27292)
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13C NMR spectrum of 5d (KR-27288) 
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13C NMR spectrum of 5e (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 5h (KR-27291)
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13C NMR spectrum of 5i (KR-27318)

0102030405060708090100110120130140150160170180

f1 (ppm)

-500

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

7000

1
4
.3

4
1
5
.7

2

4
1
.9

0
4
2
.5

1

5
5
.3

5
5
6
.1

0

7
6
.7

6
 C

D
C

l3
7
7
.0

8
 C

D
C

l3
7
7
.3

9
 C

D
C

l3

1
1
2
.5

3

1
1
4
.8

0

1
2
4
.4

4
1
2
4
.4

5
1
2
4
.7

7

1
2
9
.5

1
1
3
0
.6

8
1
3
1
.5

7
1
3
4
.4

2

1
4
2
.0

8

1
5
5
.3

0
1
5
5
.9

2
1
5
9
.3

6

1
6
9
.1

7

O
O
N

N
H

N

S

S

OMe

O
MeO



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 5l (KR-27358)
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13C NMR spectrum of 6 (KR-27335)
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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 7c (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)
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S4. Antiviral activity of 7f against coronavirusa

Table.

Virus Cells CC50 (μM)b EC50 (μM)c SId

Alpha coronavirus
HCoV-229E MRC5 5.8 >5.8 -

 HCoV-NL63 LLC-MK2 >100 >100 -
 FIPv CRFK >100 >100 -

Beta Coronavirus
 HCoV-OC43 MRC5 5.8 >5.8 -
 SARS-CoV-2 Vero >100 >100 -
aAll data were obtained from at least two independent experiments, and the mean values ± standard deviations 

are listed. bCC50: Cytotoxic concentration (μM) for 50% cell survived, measured by MTT assay. cEC50: Effective 

concentration (μM) for 50% inhibition of each virus species, measured by MTT assay. dSI: Selectivity index 

calculated using CC50/EC50. eNot calculated because the EC50 was higher than CC50



S5. Kinase assay 

Figure. GST-PI4KIII α, β (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 PI4KIIIα (open triangle) and 

PI4KIIIβ (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.
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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 (PI3KC2α, PI3KC2γ). (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).


