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Figure S1. 1H NMR spectrum of compound 1 (CD3OD). 

 

 

Figure S2. 13C NMR spectrum of compound 1 (CD3OD). 
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Figure S3. HSQC spectrum of compound 1 (CD3OD). 

 

 

Figure S4. COSY spectrum of compound 1 (CD3OD). 
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Figure S5. HMBC spectrum of compound 1 (CD3OD). 

 

 

Figure S6. NOESY spectrum of compound 1 (CD3OD). 
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L-4332 #18 RT: 0.29 AV: 1 NL: 1.33E5
T: FTMS {1,2}  - p ESI Full ms [100.00-1000.00]
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Figure S7. HR-ESI--MS spectrum of compound 1. 

 
L-4332 #9 RT: 0.14 AV: 1 NL: 4.43E3
T: FTMS {1,1}  + p ESI Full ms [100.00-1000.00]

257.5 258.0 258.5 259.0 259.5 260.0 260.5 261.0 261.5 262.0 262.5 263.0 263.5 264.0 264.5 265.0 265.5 266.0

m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

259.10803
z=1

C 14 H15 O3 N2 = 259.10772

1.20944 ppm

261.13092
z=?

258.09299
z=1

262.23761
z=?258.27930

z=?

265.16461
z=?

260.11557
z=?259.24268

z=?
263.16223

z=?
261.67377

z=?
259.63849

z=?
260.67477

z=?
264.71112

z=?

 

Figure S8. HR-ESI+-MS spectrum of compound 1. 
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Figure S9. IR spectrum of compound 1. 

 

 

Figure S10. 1H NMR spectrum of compound 2 (DMSO-d6). 
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Figure S11. 13C NMR spectrum of compound 2 (DMSO-d6). 

 
L-322 #10 RT: 0.16 AV: 1 SB: 35 0.01-0.07 , 0.52-1.03 NL: 7.99E4
T: FTMS {1,2}  - p ESI Full ms [50.00-750.00]
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Figure S12. HR-ESI--MS spectrum of compound 2. 
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L-322 #13 RT: 0.21 AV: 1 NL: 2.03E4
T: FTMS {1,1}  + p ESI Full ms [50.00-750.00]
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Figure S13. HR-ESI+-MS spectrum of compound 2. 

 

 

Figure S14. 1H NMR spectrum of compound 3 (CDCl3). 
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Figure S15. 13C NMR spectrum of compound 3 (CDCl3). 

 
L-422 #8 RT: 0.13 AV: 1 SB: 35 0.01-0.07 , 0.52-1.03 NL: 4.61E4
T: FTMS {1,2}  - p ESI Full ms [50.00-750.00]
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Figure S16. HR-ESI--MS spectrum of compound 3. 
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L-422 #11 RT: 0.18 AV: 1 NL: 5.03E4
T: FTMS {1,1}  + p ESI Full ms [50.00-750.00]
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Figure S17. HR-ESI+-MS spectrum of compound 3. 

 

 

Figure S18. 1H NMR spectrum of compound 4 (CDCl3). 

 



Mar. Drugs 2023, 21, 127 S12 

 

 

 

Figure S19. 13C NMR spectrum of compound 4 (CDCl3). 

 
L-423 #8 RT: 0.13 AV: 1 SB: 35 0.01-0.07 , 0.52-1.02 NL: 8.34E4
T: FTMS {1,2}  - p ESI Full ms [50.00-750.00]
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Figure S20. HR-ESI--MS spectrum of compound 4. 
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L-423 #11 RT: 0.17 AV: 1 NL: 1.13E5
T: FTMS {1,1}  + p ESI Full ms [50.00-750.00]
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Figure S21. HR-ESI+-MS spectrum of compound 4. 

 

 

Figure S22. 1H NMR spectrum of compound 5 (CD3OD). 
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Figure S23. 13C NMR spectrum of compound 5 (CD3OD). 

 
L-4331 #16 RT: 0.26 AV: 1 SB: 35 0.01-0.07 , 0.52-1.03 NL: 2.93E5
T: FTMS {1,2}  - p ESI Full ms [50.00-750.00]
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Figure S24. HR-ESI--MS spectrum of compound 5. 

 



Mar. Drugs 2023, 21, 127 S15 

 

 

L-4331 #11 RT: 0.18 AV: 1 NL: 5.25E4
T: FTMS {1,1}  + p ESI Full ms [50.00-750.00]
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Figure S25. HR-ESI+-MS spectrum of compound 5. 

 

 

Figure S26. 1H NMR spectrum of compound 6 (CDCl3). 
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Figure S27. 13C NMR spectrum of compound 6 (CDCl3). 

 
L-424 #16 RT: 0.26 AV: 1 SB: 35 0.01-0.07 , 0.52-1.02 NL: 2.12E5
T: FTMS {1,2}  - p ESI Full ms [50.00-750.00]
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Figure S28. HR-ESI--MS spectrum of compound 6. 
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L-424 #11 RT: 0.18 AV: 1 NL: 7.90E4
T: FTMS {1,1}  + p ESI Full ms [50.00-750.00]
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Figure S29. HR-ESI+-MS spectrum of compound 6. 

 

 

Figure S30. 1H NMR spectrum of compound 7 (CDCl3). 
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Figure S31. 13C NMR spectrum of compound 7 (CDCl3). 

 
L-434 #20 RT: 0.32 AV: 1 SB: 35 0.01-0.07 , 0.51-1.02 NL: 2.21E5
T: FTMS {1,2}  - p ESI Full ms [50.00-750.00]
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Figure S32. HR-ESI--MS spectrum of compound 7. 
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L-434 #13 RT: 0.21 AV: 1 NL: 1.39E5
T: FTMS {1,1}  + p ESI Full ms [50.00-750.00]

244 246 248 250 252 254 256 258 260 262 264 266 268 270 272 274

m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

245.12927
z=1

C 14 H17 O2 N2 = 245.12845

3.33763 ppm

267.11124
z=1

C 14 H16 O2 N2 Na = 267.11040

3.13574 ppm

264.10269
z=2

274.27484
z=1

255.05380
z=?

258.27994
z=1

269.09412
z=1

264.60446
z=2

246.13255
z=1

253.10968
z=?

250.08714
z=2

270.60028
z=2259.28320

z=1
256.58469

z=?

261.06180
z=?

C 14 H10 O2 N2 Na = 261.06345

-6.32304 ppm

244.09521
z=? 265.10590

z=2
263.11035

z=?
249.15767

z=?
272.13770

z=?

247.13644
z=1

273.16830
z=?

 

Figure S33. HR-ESI+-MS spectrum of compound 7. 

 

 

Figure S34. 1H NMR spectrum of compound 8 (CD3OD). 
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Figure S35. 13C NMR spectrum of compound 8 (CD3OD). 

 
L-4321 #22 RT: 0.37 AV: 1 SB: 35 0.01-0.07 , 0.52-1.03 NL: 8.15E4
T: FTMS {1,2}  - p ESI Full ms [50.00-750.00]
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Figure S36. HR-ESI--MS spectrum of compound 8. 
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L-4321 #11 RT: 0.18 AV: 1 NL: 4.28E4
T: FTMS {1,1}  + p ESI Full ms [50.00-750.00]
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Figure S37. HR-ESI+-MS spectrum of compound 8. 

 

 

Figure S38. 1H NMR spectrum of compound 9 (DMSO-d6). 
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Figure S39. 13C NMR spectrum of compound 9 (DMSO-d6). 

 
L-321 #10 RT: 0.16 AV: 1 SB: 35 0.01-0.07 , 0.52-1.03 NL: 1.17E4
T: FTMS {1,2}  - p ESI Full ms [50.00-750.00]
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Figure S40. HR-ESI--MS spectrum of compound 9. 
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Figure S41. 1H NMR spectrum of compound 10 (DMSO-d6). 

 

 

Figure S42. 13C NMR spectrum of compound 10 (DMSO-d6). 
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L-421 #10 RT: 0.16 AV: 1 SB: 35 0.01-0.07 , 0.52-1.02 NL: 1.53E5
T: FTMS {1,2}  - p ESI Full ms [50.00-750.00]
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Figure S43. HR-ESI--MS spectrum of compound 10. 
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Figure S44. HR-ESI+-MS spectrum of compound 10. 
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Figure S45. 1H NMR spectrum of compound 11 (CD3OD). 

 

 

Figure S46. 13C NMR spectrum of compound 11 (CD3OD). 
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L-331_230109152052 #5 RT: 0.06 AV: 1 NL: 6.93E6
T: FTMS {1,1}  + p APCI corona Full ms [50.00-500.00]

158 159 160 161 162 163 164 165 166

m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

161.09654
z=1

159.08092
z=? 161.06018

z=?

C 10 H9 O 2 = 161.05971

2.94669 ppm
162.09990

z=1

163.07579
z=1

C 10 H11 O 2 = 163.07536

2.66303 ppm158.09694
z=?

 

Figure S47. HR-APCI-MS spectrum of compound 11. 

 

 

Figure S48. 1H NMR spectrum of compound 12 (CDCl3). 
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Figure S49. 13C NMR spectrum of compound 12 (CDCl3). 

 
L-2 #26 RT: 0.43 AV: 1 SB: 35 0.01-0.07 , 0.52-1.02 NL: 3.27E4
T: FTMS {1,2}  - p ESI Full ms [50.00-750.00]
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Figure S50. HR-ESI--MS spectrum of compound 12. 
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L-2 #11 RT: 0.18 AV: 1 NL: 1.32E4
T: FTMS {1,1}  + p ESI Full ms [50.00-750.00]
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Figure S51. HR-ESI+-MS spectrum of compound 12. 

 

 

Figure S52. MS/MS spectrum of compound a (black) compared with GNPS library spectrum (green). 
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Figure S53. MS/MS spectrum of compound b (black) compared with GNPS library spectrum (green). 

 

 

Figure S54. MS/MS spectrum of compound c (black) compared with GNPS library spectrum (green). 
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Figure S55. MS/MS spectrum of compound d (black) compared with GNPS library spectrum (green). 

 

 

Figure S56. MS/MS spectrum of compound e (black) compared with GNPS library spectrum (green). 
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Figure S57. MS/MS spectrum of compound f (black) compared with GNPS library spectrum (green). 

 

 

Figure S58. MS/MS spectrum of compound g (black) compared with GNPS library spectrum (green). 
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Figure S59. MS/MS spectrum of compound h (black) compared with GNPS library spectrum (green). 

 

 

Figure S60. MS/MS spectrum of compound i (black) compared with GNPS library spectrum (green). 
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Figure S61. MS/MS spectrum of compound j (black) compared with GNPS library spectrum (green). 

 

 

Figure S62. MS/MS spectrum of compound k (black) compared with GNPS library spectrum (green). 
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Figure S63. MS/MS spectrum of compound l (black) compared with GNPS library spectrum (green). 

 

 

Figure S64. MS/MS spectrum of compound m (black) compared with GNPS library spectrum (green). 
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Figure S65. MS/MS spectrum of compound n (black) compared with GNPS library spectrum (green). 

 

 

 

Figure S66. MS/MS spectrum of compound o (black) compared with GNPS library spectrum (green). 
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Figure S67. MS/MS spectrum of compound p (black, [M+H]+) compared with GNPS library spectrum 

(green). 

 

 

Figure S68. MS/MS spectrum of compound p (black, [M+Na]+) compared with GNPS library 

spectrum (green). 
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Table S1. NMR spectroscopic data (400/100 MHz) of daidzein (2) in DMSO-d6. 

Position δC δH (J in Hz) 

2 152.4, CH 8.20, s 

3 123.3, C  

4 174.6, C  

5 127.0, CH 7.87, d (8.8) 

6 115.0, CH 6.82, dd (8.8, 2.2) 

7 158.9, C  

8 102.0, CH 6.69, d (2.2) 

9 158.0, C  

10 116.5, C  

1’ 122.9, C  

2’ 130.1, CH 7.36, d (8.6) 

3’ 115.0, CH 6.79, d (8.6) 

4’ 157.0, C  

5’ 115.0, CH 6.79, d (8.6) 

6’ 130.1, CH 7.36, d (8.6) 

 

Table S2. 1H NMR spectroscopic data (400 MHz) of compounds 3–8 in CDCl3. 

No. 3 4 5 a 6 7 8 a 

3 
3.76–3.70, m; 

3.55–3.46, m 

3.67, dt (12.0, 

4.1); 

3.49, ddd (12.0, 

8.7, 2.8) 

3.67, dd (13.1, 

5.1); 

3.28–3.26, m 

3.67–3.61, m; 

3.61–3.42, m 

3.56, dt (12.1. 

8.4); 

3.33, ddd (12.1, 

9.1, 2.9) 

3.63, dd (12.8, 

4.3); 

3.41, dd (12.8, 

1.6) 

4 
2.10–1.97, m; 

1.95–1.78, m 
1.96–1.81, m 4.24, t (4.6) 

2.05–1.95, m; 

1.95–1.79, m 
1.77–1.57, m 4.44, t (4.3) 

5 
2.46–2.33, m;  

1.95–1.78, m 

2.47–2.31, m; 

1.96–1.81, m 

2.03, ddd (13.0, 

5.9, 1.3); 

1.32, ddd (13.0, 

11.8, 4.6) 

2.29, td (6.4, 

3.6); 

1.95–1.79, m 

2.19–2.04, m; 

1.95–1.82, m 

2.25, ddt (13.3, 

6.5, 1.6); 

2.06, ddd (13.3, 

11.2, 4.3) 

6 
4.07, dd (10.1, 

5.6) 

4.07, dd (9.9, 

6.4) 

4.33, ddd (11.8, 

5.9, 2.0) 

4.05, ddd (8.7, 

6.6, 1.7) 

2.73, dd (10.6, 

6.4) 

4.50, ddd (11.2, 

6.5, 1.6) 

8-NH    5.81, br s   

9 3.70–3.62, m 
3.77, dd (5.7, 

3.9) 
4.45, td (5.1, 1.8) 

4.26, dd (10.7, 

3.0) 
4.24–4.20, m 

4.15, ddd (6.6, 

4.4, 1.8) 

10 2.24–2.16, m 2.15–1.96, m 
3.13, dd (5.1, 

1.8) 

2.78, dd (14.5, 

10.7); 

3.61–3.42, m 

3.16, dd (13.6, 

5.8); 

3.02, dd (13.6, 

4.3) 

1.95–1.80, m; 

1.56–1.42, m 

11 
1.03, dd (7.1, 

4.0) 

1.54, ddd (13.2, 

7.4, 4.0); 

1.31–1.12, m 

   1.95–1.80, m 

12 
0.97, dd (6.9, 

4.2) 
0.90, t (7.4)    0.94, d (2.4) 

13      0.93, d (2.3) 

4-Me  0.99, d (6.9)     

2’   7.27–7.18, m 7.36–7.18, m 7.28–7.15, m  

3’   7.27–7.18, m 7.36–7.18, m 7.28–7.15, m  

4’   7.27–7.18, m 7.36–7.18, m 7.28–7.15, m  
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5’   7.27–7.18, m 7.36–7.18, m 7.28–7.15, m  

6’   7.27–7.18, m 7.36–7.18, m 7.28–7.15, m  

a: NMR spectrum measured in CD3OD 

 

Table S3. 13C NMR spectroscopic data (100 MHz) of compounds 3–8 in CDCl3. 

No. 3 4 5 a 6 7 8 a 

1 169.9, C 169.8, C 166.9, C 169.6, C 165.0, CH 168.8, C 

3 45.7, CH2 45.7, CH2 55.0, CH2 45.5, CH2 45.1, CH2 54.3, CH2 

4 22.0, CH2 39.8, CH 68.3, CH 22.6, CH2 21.7, CH2 68.9, CH 

5 29.5, CH2 29.5, CH2 37.8, CH2 28.4, CH2 29.0, CH2 37.9, CH2 

6 58.4, CH 58.5, CH 58.1, CH 59.2, CH 57.8, CH 58.5, CH 

7 165.5, C 165.5, C 171.0, C 165.2, C 169.8, C 172.9, C 

9 63.5, CH 62.9, CH 57.4, CH 56.3, CH 58.9, CH 54.9, CH 

10 33.3, CH 22.1, CH2 38.6, CH2 36.8, CH2 40.5, CH2 39.1, CH2 

11 19.1, CH3 24.6, CH2    25.5, CH 

12 17.7, CH3 11.4, CH3    22.0, CH3 

13      23.1, CH3 

4-Me  15.4, CH3     

1’   137.2, C 136.1, C 135.4, C  

2’   130.8, CH 129.33, CH 130.1, CH  

3’   129.3, CH 129.27, CH 128.7, CH  

4’   127.9, CH 127.62, CH 127.6, CH  

5’   129.3, CH 129.27, CH 128.7, CH  

6’   130.8, CH 129.33, CH 130.1, CH  

a: NMR spectrum measured in CD3OD 

 

Table S4. Specific OR of cyclic dipeptides 3–8 in MeOH. 

Compounds 
Natural [α]

20 

D (0.033, 

MeOH) 
Literature 

3 +147.15° [α]
25 

D  +193° (0.3, MeOH) [30] 

4 +141.14° [α]
20 

D  +128° (0.1, EtOH) [31] 

5 –174.17° [α]
20 

D  –48.1° (0.1, MeOH) [32] 

6 –168.17° [α]
25 

D  –60.6° (0.66, EtOH) [33] 

7 +114.11° [α]
20 

D  +67.0° (MeOH) [34] 

8 –282.28° [α]
 

D –77.8° (0.38, MeOH) [35] 

 

Table S5. NMR spectroscopic data (400/100 MHz) of compounds 9–12. 

No. 9 a δC 9 δH 10 a δC 10 δH 11 b δC 11 δH 12 c δC 12 δH 

1     194.7, C  109.7, C  

2 151.0, C  151.6, C  128.1, C  151.2, C  

3     
132.7, 

CH 
8.18, d (2.8) 116.6, CH 

6.67, dd (7.1, 

1.0) 

4 163.5, C  164.4, C  131.2 C  135.2, CH 
7.30, ddd (8.3, 

7.1, 1.6) 

5 
127.5, 

CH 

7.87, dd (8.3, 

1.6) 

100.3, 

CH 

5.44, dd 

(7.4, 1.9) 

121.3, 

CH 

8.21, ddd (6.6, 

2.8, 1.4) 
116.9, CH 

6.66, dd (8.3, 

1.0) 



Mar. Drugs 2023, 21, 127 S39 

 

 

6 
122.7, 

CH 
7.17–7.13, m 

142.3, 

CH 

7.39, dd 

(7.4, 5.6) 

121.9, 

CH 
7.24–7.18, m 132.3, CH 

7.92, dd (8.3, 

1.6) 

7 
135.4, 

CH 

7.62, ddd 

(8.5, 7.3, 1.6) 
  

123.0, 

CH 
7.24–7.18, m 173.6, C  

8 
116.0, 

CH 
7.17–7.13, m   

111.6, 

CH 

7.44, dd (6.5, 

2.3) 
  

9 141.8, C    113.5, C    

10 114.9, C    64.9, CH2 4.72, d (2.8)   

1-NH    10.83, br s     

3-NH  11.23, br s  11.03, br s     

a: NMR spectrum measured in DMSO-d6; b: NMR spectrum measured in CD3OD; c: NMR spectrum 
measured in CDCl3 

 

 


