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Figure S9. 
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Figure S10. 
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Figure S11. 
1
H NMR spectrum of compound 3f in CDCl3 
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Figure S12. 
13
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Figure S13. 
1
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Figure S14. 
13
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Figure S15. 
1
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Figure S16. 
13
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Figure S17. 
1
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Figure S18. 
13
C NMR spectrum of compound 3i in CDCl3 
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Figure S19. 
1
H NMR spectrum of compound 3j in CDCl3 
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Figure S20. 
13
C NMR spectrum of compound 3j in CDCl3 
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Figure S21. 
1
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Figure S22. 
13
C NMR spectrum of compound 3k in CDCl3 
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Figure S23. 
1
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Figure S24. 
13
C NMR spectrum of compound 3l in CDCl3 
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Figure S25. 
1
H NMR spectrum of compound 3m in CDCl3 
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Figure S26. 
13
C NMR spectrum of compound 3m in CDCl3 
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Figure S27. 
1
H NMR spectrum of compound 3n in CDCl3 
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Figure S28. 
13
C NMR spectrum of compound 3n in CDCl3 
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Figure S29. 
1
H NMR spectrum of compound 3o in CDCl3 
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Figure S30. 
13
C NMR spectrum of compound 3o in CDCl3 
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Figure S31. 
1
H NMR spectrum of compound 3p in CDCl3 

 

 



S33 

 

 

Figure S32. 
13
C NMR spectrum of compound 3p in CDCl3 
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Figure S33. 
1
H NMR spectrum of compound 3q in CDCl3 
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Figure S34. 
13
C NMR spectrum of compound 3q in CDCl3 
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Figure S35. 
1
H NMR spectrum of compound 4 in CDCl3 
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Figure S36. 
13
C NMR spectrum of compound 4 in CDCl3 
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Figure S37. 
1
H NMR spectrum of compound 2c in CDCl3 
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Figure S38. 
13
C NMR spectrum of compound 2c in CDCl3 
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Figure S39. 
1
H NMR spectrum of compound 6 in CDCl3 
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Figure S40. 
13
C NMR spectrum of compound 6 in CDCl3
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Figure S41. HRMS of compound 3a 

 
Meas. m/z # Formula           Score   m/z      err [ppm]   Mean err [ppm] mSigma rdb e‾ Conf N-Rule  

278.1137 1 C 13 H 16 N 3 O 4  100.00 278.1135    -0.4       -0.4        19.7 7.5   even ok  

304.1294 1 C 15 H 18 N 3 O 4  100.00 304.1292    -0.6        -0.4        26.6 8.5   even ok  

320.1246 1 C 15 H 18 N 3 O 5  100.00 320.1241    -1.6        -1.3        32.7 8.5   even ok  

      2 C 16 H 14 N 7 O  57.24 320.1254     2.6        2.8        46.9 13.5   even ok  

342.1066 1 C 13 H 12 N 9 O 3  86.75 342.1058 -   2.4        -2.3        36.0 12.5   even ok  

     2 C15H17N3NaO5   100.00 342.1060    -1.6        -1.4        36.1 8.5   even ok  

     3 C 16 H 13 N 7 Na O 59.33 342.1074     2.3        2.5       50.3 13.5   even ok  
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Figure S42. HRMS of compound 3b 

 

Meas. m/z # Formula               Score  m/z        err [ppm] Mean err [ppm]   mSigma   rdb e‾ Conf N-Rule  

432.2502 1 C 23 H 34 N 3 O 5      100.00 432.2493     -2.2       -2.0         40.7        8.5   even ok  

     2 C 24 H 30 N 7 O       92.92 432.2506  0.9       1.1              52.4       13.5   even ok  

     3 C 26 H 35 N Na O 3      74.18 432.2509      1.6       1.8              55.1        9.5   even ok  

454.2323 1 C 21 H 28 N 9 O 3       86.77 454.2310      -2.9       -2.7          33.1       12.5   even ok  

     2 C 23 H 33 N 3 Na O 5    96.03 454.2312      -2.3       -2.0          35.7        8.5   even ok  

     3 C 24 H 29 N 7 Na O     100.00 454.2326      0.7        0.9          47.4        13.5   even ok  

491.3233 1 C 26 H 43 N 4 O 5      100.00 491.3228      -1.1       -1.0          23.2         7.5   even ok  

     2 C 27 H 39 N 8 O       72.30 491.3241       1.6        1.7          31.8        12.5   even ok  

     3 C 29 H 44 N 2 Na O 3    60.44 491.3244       2.2        2.3          32.7         8.5   even ok  
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Figure S43. HRMS of compound 3c 

 

Meas. m/z # Formula               Score   m/z    err [ppm] Mean err [ppm]    mSigma rdb e‾ Conf N-Rule  

294.1082 1 C 13 H 16 N 3 O 5      100.00 294.1084       0.7         0.8           19.4      7.5   even ok  

320.1239 1 C 15 H 18 N 3 O 5      100.00 320.1241       0.7         0.8           19.2      8.5   even ok  

336.1192 1 C 15 H 18 N 3 O 6      100.00 336.1190       -0.5    -0.4           29.8      8.5   even ok  

358.1010 1 C 13 H 12 N 9 O 4       88.99 358.1007       -0.8    -0.5           23.8     12.5   even ok  

     2 C 15 H 17 N 3 Na O 6  100.00 358.1010       -0.0     0.2           23.9      8.5   even ok  
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Figure S44. HRMS of compound 3d 

 

Meas. m/z # Formula               Score m/z       err [ppm] Mean err [ppm]        mSigma rdb e‾ Conf N-Rule  

306.1448 1 C 15 H 20 N 3 O 4      100.00 306.1448    0.1        0.1                19.1 7.5   even ok  

348.1559 1 C 17 H 22 N 3 O 5      100.00 348.1554    -1.5       -1.3                35.2 8.5   even ok  

370.1379 1 C 17 H 21 N 3 Na O 5  100.00 370.1373    -1.4       -1.2                34.7 8.5   even ok  

407.2288 1 C 20 H 31 N 4 O 5      100.00 407.2289     0.2        0.3                22.5 7.5   even ok  
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Figure S45. HRMS of compound 3e 

 

Meas. m/z # Formula               Score m/z       err [ppm] Mean err [ppm]     mSigma rdb e‾ Conf N-Rule  

280.0928 1 C 12 H 14 N 3 O 5      100.00 280.0928    0.1          0.2            15.6 7.5   even ok  

322.1037 1 C 14 H 16 N 3 O 6      100.00 322.1034    -0.9         -0.8            12.6 8.5   even ok  

344.0853 1 C 12 H 10 N 9 O 4       92.79 344.0850    -0.9         -0.8            12.6 12.5   even ok  

     2 C 14 H 15 N 3 Na O 6  100.00 344.0853    -0.1          0.0            14.9 8.5   even ok  
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Figure S46. HRMS of compound 3f 

 

Meas. m/z # Formula               Score      m/z    err [ppm] Mean err [ppm]    mSigma rdb e‾ Conf N-Rule  

264.0983 1 C 12 H 14 N 3 O 4      100.00    264.0979 -1.6            -1.4       19.5 7.5   even ok  

306.1092 1 C 14 H 16 N 3 O 5      100.00    306.1084 -2.4            -2.2       21.3 8.5   even ok  

      2 C 15 H 12 N 7 O       77.50    306.1098 1.9             2.1       35.4 13.5   even ok  

      3 C 17 H 17 N Na O 3  66.85    306.1101 2.8             3.1       35.5 9.5   even ok  

328.0911 1 C 14 H 15 N 3 Na O 5  100.00    328.0904 -2.3             -2.1       28.7 8.5   even ok  

      2 C 15 H 11 N 7 Na O  74.24    328.0917 1.8             2.0       42.9 13.5   even ok  
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Figure S47. HRMS of compound 3g  

 

Meas. m/z # Formula                 Score m/z        err [ppm] Mean err [ppm]     mSigma rdb  e‾ Conf   N-Rule  

320.1248 1 C 15 H 18 N 3 O 5        100.00 320.1241       -2.3     -2.1            19.6 8.5      even ok  

      2 C 16 H 14 N 7 O         75.97 320.1254        1.9      2.1            33.7 13.5      even ok  

      3 C 18 H 19 N Na O 3    65.37 320.1257        2.8      3.0            33.8 9.5      even ok  

342.1069 1 C 15 H 17 N 3 Na O 5   100.00 342.1060       -2.4      -2.2            15.7 8.5      even ok  

      2 C 16 H 13 N 7 Na O   85.37 342.1074        1.5       1.7            29.7 13.5      even ok  
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Figure S48. HRMS of compound 3h 

 

Meas. m/z # Formula               Score m/z         err [ppm] Mean err [ppm]     mSigma rdb e‾ Conf N-Rule  

348.1562 1 C 17 H 22 N 3 O 5      100.00 348.1554       -2.3       -2.2       37.5 8.5  even ok  

      2 C 18 H 18 N 7 O       76.83 348.1567        1.5        1.6       51.7 13.5  even ok  

      3 C 20 H 23 N Na O 3  66.30 348.1570        2.3        2.5       51.8 9.5  even ok  

370.1382 1 C 17 H 21 N 3 Na O 5  100.00 370.1373       -2.3        -2.1       36.1 8.5  even ok  

     2 C 18 H 17 N 7 Na O  80.53 370.1387        1.3         1.5       50.3 13.5  even ok  

 

 

306.1452 331.1156

348.1562

370.1382

386.1117 407.2293

+MS, 0.2-0.2min #(11-13), Background Subtracted

0

2

4

6

8

5x10
Intens.

250 300 350 400 450 500 m/z

O N 

NN 

O Me 

OMe 
O 

O

3h



S50 

 

 

Figure S49. HRMS of compound 3i 

 

Meas. m/z # Formula               Score   m/z   err [ppm] Mean err [ppm]    mSigma rdb e‾ Conf N-Rule  

280.0928 1 C 12 H 14 N 3 O 5      100.00 280.0928    -0.1             0.1       15.1 7.5  even ok  

306.1086 1 C 14 H 16 N 3 O 5      100.00 306.1084    -0.4            -0.3       18.9 8.5  even ok  

322.1037 1 C 14 H 16 N 3 O 6      100.00 322.1034    -1.0            -0.9       20.8 8.5  even ok  

344.0855 1 C 12 H 10 N 9 O 4       90.88 344.0850    -1.3            -1.2       19.1 12.5  even ok  

     2 C 14 H 15 N 3 Na O 6  100.00 344.0853    -0.5            -0.3       20.5 8.5  even ok  
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Figure S50. HRMS of compound 3j 

 

Meas. m/z # Formula               Score   m/z err [ppm] Mean err [ppm]   mSigma rdb e‾ Conf N-Rule  

320.1248 1 C 15 H 18 N 3 O 5       100.00 320.1241    -2.1    -1.8            27.5 8.5  even ok  

      2 C 16 H 14 N 7 O       68.98 320.1254     2.1     2.3            41.7 13.5  even ok  

      3 C 18 H 19 N Na O 3  59.26 320.1257     3.0     3.2            41.8 9.5  even ok  

342.1067 1 C 13 H 12 N 9 O 3       86.44 342.1058     -2.7    -2.5            30.1 12.5  even ok  

      2 C 15 H 17 N 3 Na O 5  100.00 342.1060     -1.9    -1.6            30.3 8.5  even ok  

      3 C 16 H 13 N 7 Na O  66.63 342.1074     2.0     2.3            44.5 13.5  even ok  
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Figure S51. HRMS of compound 3k 

 

Meas. m/z #   Formula          Score   m/z    err [ppm]  Mean err [ppm]    mSigma rdb e‾ Conf N-Rule  

250.0827 1 C 11 H 12 N 3 O 4      100.00 250.0822     -1.8            -1.7            22.5 7.5   even ok  

292.0934 1 C 13 H 14 N 3 O 5      100.00 292.0928     -2.1            -2.0            12.5 8.5   even ok  

      2 C 14 H 10 N 7 O       70.90 292.0941      2.4             2.7            26.5 13.5   even ok  

314.0755 1 C 11 H 8 N 9 O 3       85.93 314.0745     -3.4            -3.2            20.3 12.5   even ok  

      2 C 13 H 13 N 3 Na O 5  100.00 314.0747     -2.5            -2.3            20.5 8.5   even ok  

      3 C 14 H 9 N 7 Na O       80.57 314.0761      1.8             2.0            34.6 13.5   even ok  
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Figure S52. HRMS of compound 3l 

 

Meas. m/z #        Formula          Score   m/z   err [ppm] Mean err [ppm]  mSigma rdb e‾ Conf N-Rule  

354.0855 1 C 15 H 17 Cl N 3 O 5      100.00 354.0851     -1.0            -1.0       31.2 8.5  even ok  

      2 C 19 H 13 N 3 Na O 3       54.33 354.0849     -1.6            -1.5       49.7 14.5  even ok  

376.0675 1 C 15 H 16 Cl N 3 Na O 5      100.00 376.0671     -1.0            -0.9       48.0 8.5  even ok  

      2 C 13 H 11 Cl N 9 O 3       77.56 376.0668     -1.8            -1.7       51.9 12.5  even ok  

      3 C 3 H 6 N 17 O 6           68.06 376.0681      1.8             1.8       55.6 9.5  even ok  

      4 C 18 H 10 N 5 O 5           86.00 376.0676      0.5             0.7       55.7 16.5  even ok  

      5 C 2 H 3 N 21 Na O 2       74.94 376.0671     -1.0            -1.0       57.4 11.5  even ok  

 

312.0745
338.0901

354.0855

376.0675

392.0408

+MS, 0.2-0.2min #(9-12), Background Subtracted

0

2

4

6

8

5x10
Intens.

280 300 320 340 360 380 400 420 440 m/z

O N

NN 

OMe

OMe 
O

O

C l
3l



S54 

 

 

Figure S53. HRMS of compound 3m 

 

Meas. m/z #     Formula          Score   m/z    err [ppm]  Mean err [ppm]     mSigma rdb e‾ Conf N-Rule  

327.9931 1 C 11 H 6 N O 11      100.00 327.9935        1.2        1.2            75.3 9.5  even ok  

      2 C 11 H 11 Br N 3 O 4  68.20 327.9927       -1.2       -1.3            84.7 7.5  even ok  

349.9748 1 C 9 N 7 O 9          100.00 349.9752        1.1        1.1            72.6 13.5  even ok  

      2 C 11 H 5 N Na O 11  78.86 349.9755        1.9        1.9            75.3 9.5  even ok  

      3 C 9 H 5 Br N 9 O 2       46.10 349.9744       -1.2       -1.5            90.9 11.5  even ok  

      4 C 11 H 10 Br N 3 Na O 4  50.31 349.9747       -0.4       -0.7            91.7 7.5  even ok  

370.0040 1 C 13 H 8 N O 12      100.00 370.0041        0.4        0.5            28.8 10.5  even ok  

      2 C 13 H N 9 Na O 4       71.77 370.0044        1.1        1.2            37.2 17.5  even ok  

      3 C 13 H 13 Br N 3 O 5  59.12 370.0033       -1.8        -1.7            40.1 8.5  even ok  

329.9912
349.9748

370.0040

391.9860

409.9574
431.0749

+MS, 0.2-0.3min #(14-15), Background Subtracted

0.0

0.2

0.4

0.6

0.8

1.0

5x10
Intens.

300 325 350 375 400 425 450 475 500 m/z

O 

B r 

N

NN

OMe

OMe 
O 

O 

3m



S55 

 

      4 C 14 H 9 Br N 7 O        44.51 370.0046        1.9         1.9            49.3 13.5  even ok  

      5 C 26 N 3 O             5.43 370.0036       -1.0         -0.9           106.1 28.5  even ok  

391.9860 1 C 13 H 12 Br N 3 Na O 5   80.32 391.9853       -1.9         -1.7            27.8 8.5  even ok  

      2 C 11 H 2 N 7 O 10        95.64 391.9858       -0.6         -0.5            30.8 14.5  even ok  

      3 C 13 H 7 N Na O 12   100.00 391.9860        0.1         0.3            32.4 10.5  even ok  

      4 C 14 H 8 Br N 7 Na O   59.23 391.9866        1.5         1.7            42.8 13.5  even ok  

407.9594 1 C 16 H 3 N Na O 11   100.00 407.9598        1.1         1.1            92.5 15.5  even ok  

      2 C 16 H 8 Br N 3 Na O 4   22.60 407.9590       -0.8         -0.8           123.4 13.5  even ok  

      3 C 14 H 3 Br N 9 O 2   19.75 407.9588       -1.5         -1.5           123.4 17.5  even ok  

429.0770 1 C 16 H 17 N 2 O 12       100.00 429.0776        1.4         1.4            94.8 9.5  even ok  

      2 C 13 H 9 N 12 O 6       49.45 429.0763       -1.7         -1.7           108.0 15.5  even ok  

      3 C 15 H 14 N 6 Na O 8  56.52 429.0765       -1.1         -1.1           108.1 11.5  even ok  

      4 C 16 H 22 Br N 4 O 5  37.13 429.0768       -0.4         -0.3           118.5 7.5  even ok  

      5 C 14 H 5 N 16 O 2       24.99 429.0776        1.4          1.4           122.3 20.5  even ok  

      6 C 29 H 9 N 4 O        1.92 429.0771        0.2          0.2           166.3 27.5  even ok  
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Figure S54. HRMS of compound 3n 

 

Meas. m/z #   Formula          Score   m/z    err [ppm] Mean err [ppm]     mSigma rdb e‾ Conf N-Rule  

172.0717 1 C 6 H 10 N 3 O 3       100.00 172.0717      -0.3            -0.7        1.9 3.5  even ok  

268.0729 1 C 11 H 11 F N 3 O 4  100.00 268.0728      -0.4            -0.3       13.7 7.5  even ok  

      2 C 17 H 11 N Na O       39.52 268.0733       1.4             1.6        46.9 12.5  even ok  

310.0838 1 C 13 H 13 F N 3 O 5  100.00 310.0834       -1.4        -1.3        11.7 8.5  even ok  

      2 C 14 H 9 F N 7 O       59.08 310.0847        2.9         3.1        25.9 13.5  even ok  

      3 C 19 H 13 N Na O 2  54.66 310.0838        0.1         0.4        44.7 13.5  even ok  

      4 C 17 H 8 N 7           49.76 310.0836       -0.8         -0.6        44.7 17.5  even ok  

332.0657 1 C 11 H 7 F N 9 O 3       87.58 332.0650       -1.8         -1.6        24.3 12.5  even ok  

      2 C 13 H 12 F N 3 Na O 5  100.00 332.0653       -1.0         -0.9        24.4 8.5  even ok  
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Figure S55. HRMS of compound 3o 

 

Meas. m/z #    Formula          Score   m/z    err [ppm]  Mean err [ppm]  mSigma rdb e‾ Conf N-Rule  

322.1031 1 C 14 H 16 N 3 O 6      100.00 322.1034        0.7        0.7        20.2 8.5  even ok  

344.0849 1 C 12 H 10 N 9 O 4      100.00 344.0850        0.3        0.4        19.1 12.5  even ok  

      2 C 14 H 15 N 3 Na O 6  85.74 344.0853        1.2        1.2        20.6 8.5  even ok  

364.1141 1 C 16 H 18 N 3 O 7      100.00 364.1139       -0.6       -0.4        14.8 9.5  even ok  

386.0958 1 C 14 H 12 N 9 O 5       93.28 386.0956       -0.6       -0.4        20.6 13.5  even ok  

      2 C 16 H 17 N 3 Na O 7  100.00 386.0959        0.1        0.2        20.6 9.5  even ok  

      3 C 30 H 12 N             7.96 386.0964        1.6        1.8        90.7 25.5  even ok  
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Figure S56. HRMS of compound 3p 

Meas. m/z #    Formula           Score    m/z   err [ppm] Mean err [ppm]     mSigma rdb e‾ Conf N-Rule  

299.1102 1 C 10 H 15 N 6 O 5       88.92 299.1098     -1.1            -1.1       75.9 6.5  even ok  

      2 C 12 H 20 Na O 7       100.00 299.1101     -0.1            -0.1       76.0 2.5  even ok  

322.1035 1 C 14 H 16 N 3 O 6       100.00 322.1034     -0.5            -0.4       23.1 8.5  even ok  

344.0856 1 C 12 H 10 N 9 O 4       92.13 344.0850     -1.7            -1.5       11.8 12.5  even ok  

      2 C 14 H 15 N 3 Na O 6  100.00 344.0853     -0.8            -0.6       14.3 8.5  even ok  

364.1144 1 C 16 H 18 N 3 O 7       100.00 364.1139     -1.3            -1.2       28.3 9.5  even ok  

386.0962 1 C 14 H 12 N 9 O 5       90.54 386.0956     -1.5            -1.5       23.4 13.5  even ok  

      2 C 16 H 17 N 3 Na O 7  100.00 386.0959     -0.8            -0.7       24.9 9.5  even ok  

      3 C 15 H 8 N 13 O       64.00 386.0969     1.9             2.0       34.7 18.5  even ok  
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Figure S57. HRMS of compound 3q 

 

Meas. m/z #    Formula          Score   m/z   err [ppm] Mean err [ppm]    mSigma rdb e‾ Conf N-Rule  

326.0539 1 C 15 H 4 N 9 O       83.15 326.0533    -1.7        -1.6          52.0     18.5  even ok  

      2 C 17 H 9 N 3 Na O 3  93.14 326.0536    -0.9        -0.7          52.5     14.5  even ok  

      3 C 13 H 13 Cl N 3 O 5  100.00 326.0538    -0.2        -0.0          53.1      8.5  even ok  

348.0358 1 C 11 H 7 Cl N 9 O 3  92.99 348.0355    -0.9        -0.8          38.3     12.5  even ok  

      2 C 13 H 12 Cl N 3 Na O 5  100.00 348.0358    -0.1         0.1          40.1      8.5  even ok  

      3 C 16 H 6 N 5 O 5       64.09 348.0363     1.5         1.7          48.1     16.5  even ok  

      4 C 15 H 3 N 9 Na O       62.55 348.0353     -1.5        -1.4          48.7     18.5  even ok  
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Figure S58. HRMS of compound 4 

 

Meas. m/z #  Formula      Score   m/z err [ppm] Mean err [ppm]   mSigma rdb e‾ Conf N-Rule  

137.0598 1 C 8 H 9 O 2  100.00 137.0597    -0.3     -0.3          2.4      4.5  even ok  

139.0753 1 C 8 H 11 O 2  100.00 139.0754     0.3      0.4          7.9      3.5  even ok  

 

 

 

 

 

135.0447

137.0598

138.0631

139.0753

140.0786

155.0704

+MS, 0.1-0.2min #(8-10), Background Subtracted

0

1

2

3

4x10
Intens.

130 135 140 145 150 155 m/z

O H

O H
4



S61 

 

 

Figure S59. HRMS of compound 2c 

 

Meas. m/z #      Formula          Score    m/z    err [ppm] Mean err [ppm]   mSigma rdb e‾ Conf N-Rule  

278.1138 1 C 13 H 16 N 3 O 4       100.00 278.1135      -1.1          -0.9         17.2      7.5  even ok  

300.0956 1 C 11 H 10 N 9 O 2        91.68 300.0952      -1.2          -1.2         11.3     11.5  even ok  

      2 C 13 H 15 N 3 Na O 4  100.00 300.0955      -0.3          -0.3         13.1      7.5  even ok  
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Figure S60. HRMS of compound 6 

 

Meas. m/z #   Formula      Score   m/z   err [ppm] Mean err [ppm]   mSigma rdb e‾ Conf N-Rule  

149.0236 1 C 8 H 5 O 3       100.00 149.0233     -1.6          -1.1          9.3      6.5  even ok  

163.0390 1 C 9 H 7 O 3       100.00 163.0390     -0.4          -0.5         46.3      6.5  even ok  

213.1275 1 C 15 H 17 O       100.00 213.1274     -0.4          -0.2         18.6      7.5  even ok  

235.1092 1 C 15 H 16 Na O  100.00 235.1093     0.5          0.5         17.6      7.5  even ok  
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