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Copies of NMR Spectra 

Figure S1. Copy of 1H NMR spectrum of the derivative 6a. 

 

 

 

 

Figure S2. Copy of 13C NMR spectrum of the derivative 6a. 
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Figure S3. Copy of 1H NMR spectrum of the derivative 7a. 

 

 

 

 

Figure S4. Copy of 13C NMR spectrum of the derivative 7a. 
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Figure S5. Copy of 1H NMR spectrum of the derivative 12a. 

 

 

 

 

Figure S6. Copy of 13C NMR spectrum of the derivative 12a. 
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Figure S7. Copy of 1H NMR spectrum of the derivative 12b. 

 

 

 

Figure S8. Copy of 13C NMR spectrum of the derivative 12b. 

 

 



S7 
 

 

Figure S9. Copy of 1H NMR spectrum of the derivative 12c. 

 

 

 

Figure S10. Copy of 13C NMR spectrum of the derivative 12c. 
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Figure S11. Copy of 1H NMR spectrum of the derivative 13a. 

 

 

 

Figure S12. Copy of 13C NMR spectrum of the derivative 13a. 
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Figure S13. Copy of 1H NMR spectrum of the derivative 13b. 

 

 

 

Figure S14. Copy of 13C NMR spectrum of the derivative 13b. 
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Figure S15. Copy of 1H NMR spectrum of the derivative 13c. 

 

 

 

Figure S16. Copy of 13C NMR spectrum of the derivative 13c. 
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Figure S17. Copy of 1H NMR spectrum of the derivative 14a. 

 

 

 

Figure S18. Copy of 13C NMR spectrum of the derivative 14a. 
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Figure S19. Copy of 1H NMR spectrum of the derivative 14b. 

 

 

 

Figure S20. Copy of 13C NMR spectrum of the derivative 14b. 
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Figure S21. Copy of 1H NMR spectrum of the derivative 14c. 

 

 

Figure S22. Copy of 13C NMR spectrum of the derivative 14c. 
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Figure S23. Copy of 1H NMR spectrum of the derivative 15a. 
 

 

 

Figure S24. Copy of 13C NMR spectrum of the derivative 15a. 
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Figure S25. Copy of 1H NMR spectrum of the derivative 15b. 

 

 

Figure S26. Copy of 13C NMR spectrum of the derivative 15b. 
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Figure S27. Copy of 1H NMR spectrum of the derivative 15c. 

 

 

 

 

Figure S28. Copy of 13C NMR spectrum of the derivative 15c. 
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Figure S29. Copy of 1H NMR spectrum of the derivative 15d. 
 

 

 

Figure S30. Copy of 13C NMR spectrum of the derivative 15d. 
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Figure S31. Copy of 1H NMR spectrum of the derivative 16a. 
 

 

 

Figure S32. Copy of 13C NMR spectrum of the derivative 16a. 
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Figure S33. Copy of 1H NMR spectrum of the derivative 16b. 

 
 

 

 

Figure S34. Copy of 13C NMR spectrum of the derivative 16b. 
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Figure S35. Copy of 1H NMR spectrum of the derivative 16c. 
 

 

 

Figure S36. Copy of 13C NMR spectrum of the derivative 16c. 
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Figure S37. Copy of 1H NMR spectrum of the derivative 16d. 

  

 

 

Figure S38. Copy of 13C NMR spectrum of the derivative 16d. 
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Figure S39. Copy of 1H NMR spectrum of the derivative 17a. 

 
 

 

 

Figure S40. Copy of 13C NMR spectrum of the derivative 17a. 
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Figure S41. Copy of 1H NMR spectrum of the derivative 17b. 
 

 

 

Figure S42. Copy of 13C NMR spectrum of the derivative 17b. 
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Figure S43. Copy of 1H NMR spectrum of the derivative 17c. 

 

 

 

Figure S44. Copy of 13C NMR spectrum of the derivative 17c. 
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Figure S45. Copy of 1H NMR spectrum of the derivative 17d. 

 

 

 

Figure S46. Copy of 13C NMR spectrum of the derivative 17d. 
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Figure S47. Copy of 1H NMR spectrum of the derivative 18a. 

 
 

 

 

Figure S48. Copy of 13C NMR spectrum of the derivative 18a. 
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Figure S49. Copy of 1H NMR spectrum of the derivative 18b. 

 

 

Figure S50. Copy of 13C NMR spectrum of the derivative 18b. 
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Figure S51. Copy of 1H NMR spectrum of the derivative 18c. 

 

 

Figure S52. Copy of 13C NMR spectrum of the derivative 18c. 

 

 



S29 
 

Figure S53. Copy of 1H NMR spectrum of the derivative 18d. 

 

 

 

Figure S54. Copy of 13C NMR spectrum of the derivative 18d. 
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Figure S55. Copy of 1H NMR spectrum of the derivative 7d. 

 

 

 

Figure S56. Copy of 13C NMR spectrum of the derivative 7d. 
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Table S1. 13C chemical shifts (δC, ppm) and characteristic increments (IC) for the 13C chemical shift 

differences (relative to 2-propionyl-3-trifluoromethylquinoxaline 1,4-dioxide (7d)) for the piperazine 

group for 14a–c. 

 

Position 
    

δC δC IC δC (J, Гц) IC δC IC 

C-2 138.44 138.7 +0.3 136.2 −2.2 138.0 +0.3 

C-3 128.2 124.4 −3.8 126.5 −1.7 127.3 −3.8 

C-9 138.41 139.6 +1.2 138.4 −0.03 138.9 +1.2 

C-10 138.3 131.4 −6.9 133.5 (11.5) −4.8 134.3 −6.9 

 

 



S32 
 

Copies of 2D NMR Spectra 

Figure S57. 1H-13C HSQC spectrum for compound 13b. 
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Figure S58. 1H-13C CIGAR-HMBC spectrum for compound 13b. 
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Figure S59. 1H-13C HSQC spectrum for compound 13c. 
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Figure S60. 1H-13C CIGAR-HMBC spectrum for compound 13c. 
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Copies of HRMS ESI Analysis 

Figure S61. Copy of HRMS ESI analysis of the derivatives 6a. 
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Figure S62. Copy of HRMS ESI analysis of the derivatives 7a. 
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Figure S63. Copy of HRMS ESI analysis of the derivatives 12a.  
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Figure S64. Copy of HRMS ESI analysis of the derivatives 12b. 
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Figure S65. Copy of HRMS ESI analysis of the derivatives 12c. 
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Figure S66. Copy of HRMS ESI analysis of the derivatives 13a. 
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Figure S67. Copy of HRMS ESI analysis of the derivatives 13b. 
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Figure S68. Copy of HRMS ESI analysis of the derivatives 13c. 
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Figure S69. Copy of HRMS ESI analysis of the derivatives 14a. 
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Figure S70. Copy of HRMS ESI analysis of the derivatives 14b. 
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Figure S71. Copy of HRMS ESI analysis of the derivatives 14c. 
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Figure S72. Copy of HRMS ESI analysis of the derivatives 15a. 
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Figure S73. Copy of HRMS ESI analysis of the derivatives 15b. 
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Figure S74. Copy of HRMS ESI analysis of the derivatives 15c. 
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Figure S75. Copy of HRMS ESI analysis of the derivatives 15d. 
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Figure S76. Copy of HRMS ESI analysis of the derivatives 16a. 
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Figure S77. Copy of HRMS ESI analysis of the derivatives 16b. 
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Figure S78. Copy of HRMS ESI analysis of the derivatives 16c. 
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Figure S79. Copy of HRMS ESI analysis of the derivatives 16d. 
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Figure S80. Copy of HRMS ESI analysis of the derivatives 17a. 
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Figure S81. Copy of HRMS ESI analysis of the derivatives 17b. 
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Figure S82. Copy of HRMS ESI analysis of the derivatives 17c. 
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Figure S83. Copy of HRMS ESI analysis of the derivatives 17d.  
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Figure S84. Copy of HRMS ESI analysis of the derivatives 18a.  
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Figure S85. Copy of HRMS ESI analysis of the derivatives 18b.  
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Figure S86. Copy of HRMS ESI analysis of the derivatives 18c.  
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Figure S87. Copy of HRMS ESI analysis of the derivatives 18d.  
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Copies of HPLC Analysis 

Figure S88. Copy HPLC analysis of the derivative 12a. 
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Figure S89. Copy HPLC analysis of the derivative 12b. 
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Figure S90. Copy HPLC analysis of the derivative 12c. 
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Figure S91. Copy HPLC analysis of the derivative 13a. 
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Figure S92. Copy HPLC analysis of the derivative 13b. 
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Figure S93. Copy HPLC analysis of the derivative 13c. 
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Figure S94. Copy HPLC analysis of the derivative 14a. 
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Figure S95. Copy HPLC analysis of the derivative 14b. 
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Figure S96. Copy HPLC analysis of the derivative 14c. 
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Figure S97. Copy HPLC analysis of the derivative 15a. 
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Figure S98. Copy HPLC analysis of the derivative 15b. 
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Figure S99. Copy HPLC analysis of the derivative 15c. 
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Figure S100. Copy HPLC analysis of the derivative 15d. 
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Figure S101. Copy HPLC analysis of the derivative 16a. 
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Figure S102. Copy HPLC analysis of the derivative 16b. 
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Figure S103. Copy HPLC analysis of the derivative 16c. 
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Figure S104. Copy HPLC analysis of the derivative 16d. 
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Figure S105. Copy HPLC analysis of the derivative 17a. 
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Figure S106. Copy HPLC analysis of the derivative 17b. 
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Figure S107. Copy HPLC analysis of the derivative 17c. 
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Figure S108. Copy HPLC analysis of the derivative 17d. 
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Figure S109. Copy HPLC analysis of the derivative 18a. 
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Figure S110. Copy HPLC analysis of the derivative 18b. 
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Figure S111. Copy HPLC analysis of the derivative 18c. 
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Figure S112. Copy HPLC analysis of the derivative 18d. 
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The whole-genomic sequencing of M. smegmatis mutant MSMEG_4883 

 

 

Figure S113. Nucleotide sequence of MSMEG_4883. The 9 bp repeats are underlined, while the deletion 

region is highlighted as bold. 
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Table S2. Unique SNPs in quinoxaline-resistant M. smegmatis mutants. 

M. smegmatis tfqR1 

Locus tag Protein ID annotation Codon SNP amino acid substitution 

MSMEG_0232 YP_884647.1 sugar transporter family protein codon=170 TGG>GGG W>G 

MSMEG_1914 YP_886280.1 RNA polymerase sigma-70 factor, family protein codon=30 TTC>TGC F>C 

MSMEG_3954 YP_888243.1 trehalose 6-phosphate phosphorylase 4024145 C->CG (frameshift) 

MSMEG_4043 YP_888329.1 amidohydrolase codon=208 TTC>CTC F>L 

MSMEG_4495 YP_888767.1 hypothetical protein codon=312 CTG>CCG L>P 

MSMEG_5893 YP_890119.1 hypothetical protein codon=100 GTG>GCG V>A 

M. smegmatis tfqR2 

Locus tag Protein ID annotation Codon SNP amino acid substitution 

MSMEG_0341 YP_884754.1 F420-dependent LLM class oxidoreductase* codon=308 GTC>GCC V>A 

MSMEG_0341 YP_884754.1 F420-dependent LLM class oxidoreductase* codon=229 CGG>CTG R>L 

MSMEG_0342 YP_884755.1 hypothetical protein codon=221 ATC>AAC I>N 

MSMEG_0363 YP_884776.1 TetR family transcriptional regulator codon=181 GAG>GAC E>D 

MSMEG_0933 YP_885336.1 hypothetical protein 1013795 A->AC (frameshift) 

MSMEG_1497 YP_885879.1 acyl-CoA dehydrogenase codon=330 GAC>AAC D>N 

MSMEG_4272 YP_888549.1 HesB/YadR/YfhF family protein codon=94 ACC>CCC T>P 

MSMEG_4323 YP_888598.1 pyruvate dehydrogenase subunit E1 codon=100 CCC>TCC P>S 

MSMEG_4778 YP_889035.1 thiolase codon=198 ATG>ATC M>I 

MSMEG_5159 YP_889405.1 DNA-binding response regulator codon=40 GCG>ACG A>T 

M. smegmatis tfqR4 

Locus tag Protein ID annotation Codon SNP amino acid substitution 

MSMEG_2172 YP_886526.1 dicarboxylate-carrier protein codon=181 TTC>GTC F>V 

MSMEG_3864 YP_888155.1 cobaltochelatase subunit CobN codon=1109 TGG>TTG W>L 

MSMEG_3886 YP_888177.1 twin arginine-targeting protein translocase TatC codon=206 CTG>CAG L>Q 

MSMEG_4702 YP_888963.1 ABC transporter permease codon=80 GAA>GAC E>D 

MSMEG_4863 YP_889119.1 LLM class flavin-dependent oxidoreductase* codon=224 GCG>GGG A>G 

MSMEG_5943 YP_890168.1 peroxisomal multifunctional enzyme type 2 codon=106 TCG>TAG S>* 

MSMEG_6294 YP_890512.1 caib/baif family protein codon=114 CCG>CTG P>L 

MSMEG_6801 YP_891008.1 kinase, pfkB family protein codon=153 CAC>CAG H>Q 

M. smegmatis tfqR5 

Locus tag Protein ID annotation Codon SNP amino acid substitution 

MSMEG_4189 YP_888468.1 cysteinyl-tRNA synthetase codon=52 CAT>AAT H>N 

MSMEG_6392 YP_890605.1 polyketide synthase codon=229 GAT>GGT D>G 

M. smegmatis tfqR6 

Locus tag Protein ID annotation Codon SNP amino acid substitution 

MSMEG_0889 YP_885292.1 succinate-semialdehyde dehydrogenase codon=306 AAG>GAG K>E 

MSMEG_1515 YP_885897.1 two-component sensor histidine kinase codon=291 GGG>AGG G>R 

MSMEG_1518 YP_885900.1 hypothetical protein codon=144 TCC>TAC S>Y 

M. smegmatis tfqR7 

Locus tag Protein ID annotation Codon SNP amino acid substitution 

MSMEG_0529 YP_884940.1 serine/threonine protein kinase codon=1013 ATG>GTG M>V 

MSMEG_1380 YP_885766.1 transcriptional regulator codon=15 GCG>TCG A>S 

MSMEG_6440 YP_890653.1 monooxygenase, flavin-binding family protein codon=132 TCG>TGG S>W 

All mutants 

Locus tag Protein ID annotation Codon SNP amino acid substitution 

MSMEG_4883 YP_889139.1 AMP-dependent synthetase/ligase 4979295 GCGCTGCTGC->G 

* Functionally annotated by BLAST search.       
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