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Figure S1. 1HNMR spectrum of compound 3 
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Figure S2. 13CNMR spectrum of compound 3 
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Figure S3. 1HNMR spectrum of compound 4 
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Figure S4. 13CNMR spectrum of compound 4 
 
 



S6 
 

 

 
 

Figure S5. 1HNMR spectrum of compound 5 
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Figure S6. 13CNMR spectrum of compound 5 

S(s) 
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Figure S7. 1HNMR spectrum of compound 7 
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Figure S8. 13CNMR spectrum of compound 7 
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Figure S9. 1HNMR spectrum of compound 9 
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Figure S10. 13CNMR spectrum of compound 9 
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Figure S11. 1HNMR spectrum of compound 10 
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Figure S12. 13CNMR spectrum of compound 10 
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Figure S13. 1HNMR spectrum of compound 12 
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Figure S14. 13CNMR spectrum of compound 12 
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Figure S15. 1HNMR spectrum of compound 13 
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Figure S16. 13CNMR spectrum of compound 13 
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Figure S17. 1HNMR spectrum of compound 14 
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Figure S18. 13CNMR spectrum of compound 14 
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Figure S19. 1HNMR spectrum of compound 15 
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Figure S20. 13CNMR spectrum of compound 15 
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Figure S21. 1HNMR spectrum of compound 16 
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Figure S22. 13CNMR spectrum of compound 16 
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Figure S23. 1HNMR spectrum of compound 17 
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Figure S24. 13CNMR spectrum of compound 17 

 



S26 
 

Figure S25. 1HNMR spectrum of compound 18 
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Figure S26. 13CNMR spectrum of compound 18 
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Figure S27. 1HNMR spectrum of compound 19 
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Figure S28. 13CNMR spectrum of compound 19 
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Figure S29. 1HNMR spectrum of compound 20 
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Figure S30. 13CNMR spectrum of compound 20 
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Figure S31. 1HNMR spectrum of compound 18A 
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Figure S32. 13CNMR spectrum of compound 18A 

18A 
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Figure S33. 1HNMR spectrum of compound 19A 
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Figure S34. 13CNMR spectrum of compound 19A 
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Figure S35. 1HNMR spectrum of compound 20A 
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Figure S36. 13CNMR spectrum of compound 20A 
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Figure S37. 1HNMR spectrum of compound 22 



S39 
 

 
Figure S38. 13CNMR spectrum of compound 22 
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Figure S39. 1HNMR spectrum of compound 25 
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Figure S40. 13CNMR spectrum of compound 25 
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Figure S41. 1HNMR spectrum of compound 26 
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Figure S42. 13CNMR spectrum of compound 26 
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Figure S43. 1HNMR spectrum of compound 28 
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Figure S44. 13CNMR spectrum of compound 28 
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Figure S45. 1HNMR spectrum of compound 30 
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Figure S46. 13CNMR spectrum of compound 30 
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 Figure S47. 1HNMR spectrum of compound 29  
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Figure S48. 13CNMR spectrum of compound 29 
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Figure S49. 1HNMR spectrum of compound 21 
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Figure S50. 13CNMR spectrum of compound 21 
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Figure S51. 1HNMR spectrum of compound 27 
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Figure S52. 13CNMR spectrum of compound 51 
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Figure S53. 1HNMR spectrum of compound 31 
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Figure S54. 13CNMR spectrum of compound 31 
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Figure S55. 1HNMR spectrum of compound 23 
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Figure S56. 13CNMR spectrum of compound 23 
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Figure S57. 1HNMR spectrum of compound 32 
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Figure S58. 13CNMR spectrum of compound 32 
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Figure S59. 1HNMR spectrum of compound 33 
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Figure S60. 13CNMR spectrum of compound 33 
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Figure S61. 1HNMR spectrum of compound 35 
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Figure S62. 13CNMR spectrum of compound 35 
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Figure S63. 1HNMR spectrum of compound 36 
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Figure S64. 13CNMR spectrum of compound 36 
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Figure S65. 1HNMR spectrum of compound 41 
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Figure S66. 13CNMR spectrum of compound 41 
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Figure S67. 1HNMR spectrum of compound 37 
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Figure S68. 13CNMR spectrum of compound 37 
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Figure S69. 1HNMR spectrum of compound 38 
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Figure S70. 13CNMR spectrum of compound 38 
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Figure S71. 1HNMR spectrum of compound 39 
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Figure S72. 13CNMR spectrum of compound 39 
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Figure S73. 1HNMR spectrum of compound 40 
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Figure S74. 13CNMR spectrum of compound 40 
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Figure S75. 1HNMR spectrum of compound 43 
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Figure S76. 13CNMR spectrum of compound 43 
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Figure S77. 1HNMR spectrum of compound 44 
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Figure S78. 13CNMR spectrum of compound 44 
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Figure S79. 1HNMR spectrum of compound 45 
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Figure S80. 13CNMR spectrum of compound 45 
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Figure S81. 1HNMR spectrum of compound 46 
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Figure S82. 13CNMR spectrum of compound 46 
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Figure S83. HRMS spectrum of compound 3 
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Figure S84. HRMS spectrum of compound 4 
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Figure S85. HRMS spectrum of compound 5 
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Figure S86. HRMS spectrum of compound 12 
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Figure S87. HRMS spectrum of compound 11 
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Figure S88. HRMS spectrum of compound 14 
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Figure S89. HRMS spectrum of compound 15 
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Figure S90. HRMS spectrum of compound 17 
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Figure S91. HRMS spectrum of compound 18 
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Figure S92. HRMS spectrum of compound 18A 
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Figure S93. HRMS spectrum of compound 20A 
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Figure S94. HRMS spectrum of compound 21 
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Figure S95. HRMS spectrum of compound 23 
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Figure S96. HRMS spectrum of compound 29 
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Figure S97. HRMS spectrum of compound 31 
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Figure S98. HRMS spectrum of compound 32 



S100 
 

 
Figure S99. HRMS spectrum of compound 35 
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Figure S100. HRMS spectrum of compound 36 
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Figure S101. HRMS spectrum of compound 37 
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Figure S102. HRMS spectrum of compound 38 
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Figure S103. HRMS spectrum of compound 39 
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Figure S104. HRMS spectrum of compound 40 
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Figure S105. HRMS spectrum of compound 41 
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Figure S106. HRMS spectrum of compound 43 
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Figure S107. HRMS spectrum of compound 44 
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Figure S108. HRMS spectrum of compound 45 
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Figure S109. HRMS spectrum of compound 46 

 
 
Table S1. PDSP raw data for compound 46 
 

56618 5-HT1A 41.67 12.85 17.44 -0.62 17.84 

56618 5-HT1B 32.16 14.88 11.38 1.84 15.07 

56618 5-HT1D 35.01 17.42 7.41 11.04 17.72 

56618 5-HT1E -29.59 -24.37 -15.55 -5.52 -18.76 

56618 5-HT2A 35.97 23.12 22.29 13.11 23.62 

56618 5-HT2B 31.86 29.27 20.26 18.9 25.07 

56618 5-HT2C 12 9.57 -5.02 -2.45 3.53 

56618 5-HT3 40.12 35.78 26.37 16.97 29.81 

56618 5-HT4 11.92 3.63 -6.91 3.55 3.05 

56618 5-HT5A 33.82 27.47 24.71 8.42 23.61 

56618 5-HT6 83.88 69.33 68.31 64.47 71.5 

56618 5-HT7A 14.64 2.74 -0.89 3.43 4.98 
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56618 A1 0 55.76 39.87 27.8 30.86 

56618 A2A 11.92 25.58 28.91 42.57 27.25 

56618 Alpha1A 41.63 20.29 32.01 33.26 31.8 

56618 Alpha1B 4.54 3.83 12.41 16.45 9.31 

56618 Alpha1D 39.75 36.97 26.33 36.48 34.88 

56618 Alpha2A 36.33 40.9 19.51 20.16 29.23 

56618 Alpha2B 48.66 43.55 49.15 35.47 44.21 

56618 Alpha2C 15.81 10.01 15.97 5.68 11.87 

56618 Beta1 20.92 1.96 -8.7 -119.77 -26.4 

56618 Beta2 -2.62 -7.91 -10.62 -3.07 -6.06 

56618 Beta3 57.95 16.53 25.32 24.64 31.11 

56618 BZP Rat Brain Site 71.77 57.77 68.45 62.99 65.25 

56618 D1 80.5 69.07 74.27 74.56 74.6 

56618 D2 14.27 2.43 -0.72 2.93 4.73 

56618 D3 37.5 28.76 26.33 18.69 27.82 

56618 D4 16.07 7.58 9.13 9.79 10.64 

56618 D5 45.19 53.75 52.46 53.23 51.16 

56618 DAT 35.02 27.44 15.69 9.94 22.02 

56618 DOR 79.82 59.28 62.35 67.91 67.34 

56618 GABAA 17.75 14 2.76 43.57 19.52 

56618 H1 43.99 34.04 30.03 26.85 33.73 

56618 H2 12.6 18.16 -5.7 2.84 6.98 

56618 H3 8.08 -3.75 1.32 -31.22 -6.39 

56618 H4 39.21 -10.71 33.55 24.8 21.71 

56618 KOR 96.52 89.95 88.57 90.25 91.32 

56618 M1 6.32 -6.51 -2.24 5.86 0.86 

56618 M2 27.96 -3.22 -4.96 3.13 5.73 

56618 M3 32.45 7.28 7.28 -11.21 8.95 

56618 M4 12.33 -10.89 7.34 -11.96 -0.8 

56618 M5 7.45 5.14 5.69 4.49 5.69 

56618 MOR 46.77 21.02 19.12 13.7 25.15 
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56618 NET 55.73 26.86 2.83 11.81 24.31 

56618 PBR 93.92 89.21 76.55 85.84 86.38 

56618 SERT 9.75 -7.56 -2.12 -13.19 -3.28 

56618 Sigma 1 21.85 42.88 37.96 36.27 34.74 

56618 Sigma 2 90.22 90.38 89.9 88.62 89.78 

56618 AMPA -1.98 -0.2 -4.66 10.08 0.81 

56618 Kainate (Rat Brain) 0.23 44.74 48.05 59.82 38.21 

56618 NMDA 58.88 55.54 68.38 81.35 66.04 

56618 NR2B 23.96 37.16 42.43 27.96 32.88 

56618 HCA2 -56.68 0 0 -12.17 -17.21 

56618 Ca channel human 47.17 36.7 38.8 23.45 36.53 

56618 HERG 10.37 2.96 4.52 -0.48 4.34 

56618 M3D 20.44 4.33 22.86 -7.75 9.97 

56618 M4 D 33.82 44.61 23.04 30.88 33.09 

56618 NTS1 -33.07 -31.93 -28.3 -26.04 -29.84 

56618 Alpha2Beta2 -10.24 -4.66 1.6 2.41 -2.72 

56618 Alpha2Beta4 8.17 9.02 7.21 1.25 6.41 

56618 Alpha3Beta2 7.24 11.92 -0.82 3.87 5.55 

56618 Alpha3Beta4 7.69 9.95 15.9 8.14 10.42 

56618 Alpha4Beta2 5.37 5.11 1.05 6.83 4.59 

56618 Alpha4Beta2 (Rat Brain) -9.32 -8.18 -4.36 -1.3 -5.79 

56618 Alpha4Beta4 25.72 5.54 15.75 9.78 14.2 

56618 Alpha7 -3.76 -1.05 10.98 12.11 4.57 

56618 NOP -0.58 -0.86 34.49 -3.05 7.5 

56618 OT 17.13 3.73 9.76 15.12 11.44 

56618 V1A -0.84 3.42 -27.56 -1.96 -6.74 

56618 V1B 5.34 -2.24 -14.97 22.55 2.67 

56618 V2 50.54 36.03 55.13 51.82 48.38 

56618 DAT 32.95 24.7 30.73 29.15 29.38 

 
Table S2. PDSP raw data for compound 36 
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56635 5-HT1A 9.9 2.18 -3.7 3.63 3 
56635 5-HT1B 6.29 6.9 3.65 -2.18 3.67 
56635 5-HT1D 2.57 2.23 -5.67 -3.75 -1.16 
56635 5-HT1E 4.51 -16.27 10.65 22.23 5.28 
56635 5-HT2A 17.49 13.36 3.25 10.22 11.08 
56635 5-HT2B 16.86 5.06 -4.47 -3.56 3.47 
56635 5-HT2C 32.31 8.38 13.78 1.32 13.95 
56635 5-HT3 5.75 -10.13 -11.67 8.06 -2 
56635 5-HT4 -16.5 5.23 -25.53 -12.36 -12.29 
56635 5-HT5A 5.01 -7.92 -4.56 0.1 -1.84 
56635 5-HT6 24.99 8.62 3.71 5.82 10.79 
56635 5-HT7A 20.71 -9.1 -7.69 2.2 1.53 
56635 A1 85.03 42.47 43.19 100.9 67.9 
56635 A2A 2.99 -0.9 2.14 1.47 1.43 
56635 Alpha1A 20.92 -10.32 -17.56 5.61 -0.34 
56635 Alpha1B 4.7 -3.11 -3.11 -1.65 -0.79 
56635 Alpha1D -14.18 -25.01 0 -17.91 -14.28 
56635 Alpha2A -1.41 -16.94 -15.47 -23.65 -14.37 
56635 Alpha2B 19.62 4.41 14.45 28.08 16.64 
56635 Alpha2C 5 4.85 -8.01 3.87 1.43 
56635 Beta1 -10.22 -19.98 1.73 -30.36 -14.71 
56635 Beta2 -2.64 6.81 -4.45 10.97 2.67 
56635 Beta3 27.35 -16.92 8.35 -11.76 1.76 
56635 BZP Rat Brain Site 87.05 79.43 81.34 79.43 81.81 
56635 D1 22.88 62.43 33.16 52.58 42.76 
56635 D2 21.61 0.64 -5.1 -4.48 3.17 
56635 D3 8.4 4.68 -9.54 16.33 4.97 
56635 D4 11.94 -12.65 -13.68 -3.59 -4.5 
56635 D5 6.28 -7.84 5.53 8.65 3.16 
56635 DAT 26.68 0.07 30.23 -12.88 11.03 
56635 DOR 58.12 32.3 36.37 36.16 40.74 
56635 GABAA 3.49 7.34 9.27 32.39 13.12 
56635 H1 17.27 1.23 2.71 9.59 7.7 
56635 H2 5.37 4.17 12.15 0.74 5.61 
56635 H3 10.58 2.61 -8.4 -8.02 -0.81 
56635 H4 54.73 24.06 10.27 26.53 28.9 
56635 KOR 100.77 97.38 94.76 92.76 96.42 
56635 M1 6.3 -3.36 -13.2 9.19 -0.27 
56635 M2 6.24 -8.59 -2.03 -10.11 -3.62 
56635 M3 -2.49 -5.63 -2.66 -5.13 -3.98 
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56635 M4 7.16 -10.81 -8.67 -9.32 -5.41 
56635 M5 -5.65 -16.63 -5.08 -15.25 -10.65 
56635 MOR 24.21 16.03 24.72 11.82 19.2 
56635 NET 7.83 -7.83 -3.74 -5.71 -2.36 
56635 PBR 71.87 43.14 54.27 59.48 57.19 
56635 SERT 20.32 11.37 -7.65 -11.7 3.09 
56635 Sigma 1 36.17 46.3 49.27 52.24 46 
56635 Sigma 2 82.1 82.1 80.31 81.11 81.41 
56635 AMPA -13.54 -29.63 -55.95 2.56 -24.14 
56635 Kainate (Rat Brain) 42.53 28.57 42.09 58.23 42.86 
56635 NMDA 70.17 53.9 47.1 51.23 55.6 
56635 NR2B 27.05 11.95 1.69 17 14.42 
56635 HCA2 -1.3 -78.41 -37.42 0 -29.28 
56635 Ca channel human 41.73 47.6 -60.22 37.83 16.74 
56635 HERG 22.33 13.02 -13.72 -26.24 -1.15 
56635 M3D -26.27 1.24 8.12 8.88 -2.01 
56635 M4 D 34.63 20.53 21.54 29.6 26.58 
56635 NTS1 -5.95 -6.62 -27.05 -27.95 -16.89 
56635 Alpha2Beta2 -8.2 -9.56 -5.88 -3.16 -6.7 
56635 Alpha2Beta4 5.51 25.53 6.47 5.94 10.86 
56635 Alpha3Beta2 1.63 6.01 6.22 10.19 6.01 
56635 Alpha3Beta4 17.53 17.26 14.28 13.38 15.61 
56635 Alpha4Beta2 -4.54 0.03 0.16 -1.18 -1.38 
56635 Alpha4Beta2 (Rat Brain) -0.67 10.4 3.79 -0.54 3.25 
56635 Alpha4Beta4 3.3 15.01 12.27 10.27 10.21 
56635 Alpha7 0.75 -17.75 -20.15 -18.27 -13.86 
56635 OT 24.5 14.11 12.44 7.75 14.7 
56635 V1A 49 28.8 10.83 21.61 27.56 
56635 V1B 16.11 20.58 22.42 32.41 22.88 
56635 V2 46.87 48.52 -64.95 19.88 12.58 

 
Table S3. PDSP raw data for compound 44 

 
56637 5-HT1A 47.32 38.83 30.83 27.45 36.11 
56637 5-HT1B 74.11 58.65 56.14 59.45 62.09 
56637 5-HT1D 79.81 69.2 64.07 56.68 67.44 
56637 5-HT1E 14.05 1.45 14.39 17.12 11.75 
56637 5-HT2A 26.16 17.15 15.66 25.73 21.18 
56637 5-HT2B 21.97 20.95 14.25 16.75 18.48 
56637 5-HT2C 36.53 26.33 22.9 13.09 24.71 
56637 5-HT3 22.97 22.87 -0.99 6.42 12.82 
56637 5-HT4 -9.91 -9.07 -10.01 -8.03 -9.26 
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56637 5-HT5A 23.38 -7.66 5.27 -0.68 5.08 
56637 5-HT6 55.63 21.02 20.32 13.3 27.57 
56637 5-HT7A 31.37 18.98 -14.59 1.1 9.22 
56637 A1 106.67 35.26 38.86 12.17 48.24 
56637 A2A 30.56 12.59 23.62 18.68 21.36 
56637 Alpha1A 15.33 19.47 23.82 27.13 21.44 
56637 Alpha1B 12.2 0.12 3.35 11.79 6.87 
56637 Alpha1D 15.9 -2.22 0.02 -8.57 1.28 
56637 Alpha2A 4.8 16.74 13.3 22.79 14.41 
56637 Alpha2B 43.87 37.7 29.81 34.97 36.59 
56637 Alpha2C 3.26 22.17 24.14 13.32 15.72 
56637 Beta1 4.25 -10.85 -7.71 -6.45 -5.19 
56637 Beta2 11.65 -2.08 7.15 -0.84 3.97 
56637 Beta3 17.02 -5.12 -22.83 -5.12 -4.01 
56637 BZP Rat Brain Site 99.43 98.48 95.15 93.01 96.52 
56637 D1 42.29 46.06 58.52 51.42 49.57 
56637 D2 2.51 2.01 -1.23 -0.61 0.67 
56637 D3 19.82 16.68 8.87 18.89 16.07 
56637 D4 12.8 -7.04 -6.44 -15.58 -4.07 
56637 D5 16.4 4.65 12.53 2.66 9.06 
56637 DAT 55.99 34.93 33.65 24.83 37.35 
56637 DOR 87.4 75.4 84.35 78.25 81.35 
56637 GABAA 11.2 11.2 20.35 4.94 11.92 
56637 H1 36.69 12.29 8.78 7.43 16.3 
56637 H2 16.18 0.99 -12.76 1.8 1.55 
56637 H3 12.1 7.93 9.07 -0.05 7.26 
56637 H4 35.38 25.5 3.89 17.47 20.56 
56637 KOR 100 95.22 95.99 93.84 96.26 
56637 M1 13.25 1.96 -8.15 30.04 9.28 
56637 M2 -0.13 -22.08 -17.23 -15.05 -13.62 
56637 M3 -2.66 2.29 -1.5 -0.52 -0.6 
56637 M4 4.55 -6.34 -17.33 -0.57 -4.92 
56637 M5 -1.53 -15.6 -24.06 -15.14 -14.08 
56637 MOR 35.96 26.5 23.69 19.61 26.44 
56637 NET 7.83 0.78 9.1 1.9 4.9 
56637 PBR 75.11 87.93 71.03 50.04 71.03 
56637 SERT 19.14 -5.37 8.41 6.63 7.2 
56637 Sigma 1 36.35 56.08 71.27 49.79 53.37 
56637 Sigma 2 76.08 68.62 76.43 78.77 74.98 
56637 AMPA 20.54 -6.15 -21.49 -30.2 -9.33 
56637 Kainate (Rat Brain) 26.83 47.33 38.17 57.36 42.42 
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56637 NMDA 51.47 19.67 0.73 8.25 20.03 
56637 NR2B 23.78 32.48 27.26 3.43 21.74 
56637 HCA2 12.59 0 -60.35 0 -11.94 
56637 Ca channel human 0 57.04 42.39 47.27 36.68 
56637 HERG 54.53 29.71 26.93 21.8 33.24 
56637 M3D 19.58 0.48 7.35 19.58 11.75 
56637 M4 D 34.63 38.66 33.63 36.65 35.89 
56637 NTS1 -62.07 -69.47 -62.96 -54.21 -62.18 
56637 Alpha2Beta2 -13.64 -15.14 -1.39 3.5 -6.67 
56637 Alpha2Beta4 6.68 10.94 4.45 10.83 8.23 
56637 Alpha3Beta2 -8.87 0.92 -3.67 11.52 -0.02 
56637 Alpha3Beta4 3.09 10.31 8.05 8.78 7.56 
56637 Alpha4Beta2 -0.41 0.16 -2.13 -5.43 -1.95 
56637 Alpha4Beta2 (Rat Brain) 4.68 -4.36 -3.85 -0.41 -0.99 
56637 Alpha4Beta4 12.52 13.26 11.77 4.79 10.59 
56637 Alpha7 -22.03 -17.22 -26.1 -31.51 -24.22 
56637 OT 19.47 15.79 0.71 25.5 15.37 
56637 V1A 53.69 -3.65 16.42 18.61 21.27 
56637 V1B 38.19 55.15 6.77 42.79 35.73 
56637 V2 -5.1 44.66 38.05 33.28 27.72 

 
Table S4. PDSP raw data for compound 35 

 
56638 5-HT1A 43.94 29.28 20.99 21.37 28.9  
56638 5-HT1B 17.81 12.79 10.95 4.75 11.58  
56638 5-HT1D 17.35 14.25 5.44 -10.41 6.66  
56638 5-HT1E -2.3 2.47 9.96 13.37 5.88  
56638 5-HT2A 35.38 33.42 30.7 29.77 32.32  
56638 5-HT2B 17.2 15.27 13.46 9.26 13.8  
56638 5-HT2C 31.43 16.43 21.82 9.17 19.71  
56638 5-HT3 4.31 -18.02 -18.21 -5.41 -9.33  
56638 5-HT4 -2.2 -1.07 -6.34 7.68 -0.48  
56638 5-HT5A 33.99 17.69 6.31 20.02 19.5  
56638 5-HT6 34.12 4.88 10.73 -8.45 10.32  
56638 5-HT7A 28.55 10.2 -0.16 -6.12 8.12  
56638 A1 70.6 -63.57 42.47 59.06 27.14  
56638 A2A 16.4 20.1 15.64 27.23 19.84  
56638 Alpha1A 32.71 15.75 14.51 20.3 20.82  
56638 Alpha1B 11.58 10.43 15.22 -2.49 8.69  
56638 Alpha1D 17.21 0.77 -13.43 -6.14 -0.4  
56638 Alpha2A 41.75 31.29 40.28 24.59 34.48  
56638 Alpha2B 47.74 42.72 42.58 49.89 45.73  



S117 
 

56638 Alpha2C 43.58 35.1 23.15 24.59 31.61  
56638 Beta1 14.63 -9.59 -1.1 0 0.99  
56638 Beta2 0.17 8.5 -5.46 -1.86 0.34  
56638 Beta3 40.44 36.38 25.69 9.27 27.95  
56638 BZP Rat Brain Site 31.34 18.24 18.72 11.34 19.91  
56638 D1 25.92 36.79 27.37 26.79 29.22  
56638 D2 18.86 4.01 5.13 1.89 7.47  
56638 D3 20.64 11.78 16.91 15.63 16.24  
56638 D4 13.4 4.69 0.64 5.47 6.05  
56638 D5 38.77 19.9 25.9 9.65 23.56  
56638 DAT 70.5 41.62 46.74 38.91 49.44  
56638 DOR 58.53 55.07 50.19 47.14 52.73 Secondary 

56638 GABAA 21.79 6.38 19.39 16.5 16.02  
56638 H1 19.3 12.15 10.53 0.15 10.53  
56638 H2 -3.14 -14.73 -11.45 -10.88 -10.05  
56638 H3 20.46 22.73 -0.43 -23.21 4.89  
56638 H4 80.67 55.35 45.27 37.44 54.68 Secondary 

56638 KOR 35.89 40.51 36.97 38.51 37.97  
56638 M1 10.09 -9.86 -11.58 4.85 -1.63  
56638 M2 3.29 -18 -4.22 -12.86 -7.95 
56638 M3 2.62 3.61 17.79 14.98 9.75 
56638 M4 16.19 -14.72 -5.32 -12.77 -4.16  
56638 M5 -1.07 -5.76 -11.82 -10.91 -7.39  
56638 MOR 6.2 23.44 12.45 17.18 14.82  
56638 NET 22.5 5.85 3.31 9.24 10.23  
56638 PBR 70.18 60.74 88.91 67.22 71.76 Secondary 

56638 SERT 32.15 25.99 10.86 -0.38 17.16  
56638 Sigma 1 44.55 41.06 48.4 47 45.25  
56638 Sigma 2 87.28 83.34 84.69 86.13 85.36 Secondary 

56638 AMPA -25.09 6.72 -20.92 16.57 -5.68  
56638 Kainate (Rat Brain) 35.11 49.95 48.2 0 33.32  
56638 NMDA 62.4 26.71 28.16 33.75 37.76  
56638 NR2B 30.27 31.35 18.17 19.44 24.81  
56638 HCA2 -46.45 0 -29.09 0.78 -18.69  
56638 Ca channel human 55.09 68.77 65.51 58.02 61.85  
56638 HERG 46.72 33.78 30.89 37.95 37.34  
56638 M3D 2.01 15.76 -10.98 11.17 4.49  
56638 M4 D 2.39 18.51 12.47 29.6 15.74  
56638 NTS1 -31.09 -37.37 -32.21 -29.74 -32.6  
56638 Alpha2Beta2 2.55 -1.67 7.45 8.4 4.18  
56638 Alpha2Beta4 8.06 21.16 3.17 10.3 10.67  
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56638 Alpha3Beta2 10.8 3.67 0.61 6.62 5.43  
56638 Alpha3Beta4 11.93 13.11 14.37 8.59 12  
56638 Alpha4Beta2 2.89 3.4 -3.27 -0.22 0.7  

56638 

Alpha4Beta2 (Rat 
Brain) -3.85 -14.41 -12.12 -15.94 -11.58  

56638 Alpha4Beta4 21.23 12.76 26.46 11.27 17.93  
56638 Alpha7 -15.49 -24.82 -29.55 -22.86 -23.18  
56638 OT 19.67 -1.29 -5.76 12.46 6.27  
56638 V1A 31.09 -3.31 -35.35 23.17 3.9  
56638 V1B 15.18 22.55 12.95 33.2 20.97  
56638 V2 51.53 26.61 47.1 24.44 37.42  

 
 
 
 
Table S5. PDSP raw data for compound 33 

 
 

56642 5-HT1A 8.74 2.47 -3.03 1.31 2.37  
56642 5-HT1B 13.83 12.05 9.84 11.31 11.76  
56642 5-HT1D -1.66 3.3 -7.87 -7.42 -3.41 
56642 5-HT1E 16.1 32.11 35.86 52.21 34.07 
56642 5-HT2A 21.44 2.27 12.05 6.86 10.66 
56642 5-HT2B 35.81 22.31 29.23 18.79 26.54  
56642 5-HT2C 38.78 15.25 14.27 3.87 18.04  
56642 5-HT3 12.29 -0.31 -4.16 -11.38 -0.89  
56642 5-HT4 1.38 -23.93 -20.26 -14.99 -14.45  
56642 5-HT5A 46.15 35.54 93.24 39.42 53.59 Secondary 

56642 5-HT6 41.13 19.62 23.36 14.24 24.59  
56642 5-HT7A 7.06 2.35 2.98 4.86 4.31  
56642 A1 56.18 22.99 -41.21 65.55 25.88  
56642 A2A 11.36 13.83 -17.54 38.64 11.57  
56642 Alpha1A -6.8 -6.59 -14.25 9.75 -4.47  
56642 Alpha1B 1.47 -15.82 -16.86 -30.2 -15.35  
56642 Alpha1D 26.37 -6.33 -20.53 14.78 3.57  
56642 Alpha2A 7.42 9.22 -3.37 10.69 5.99  
56642 Alpha2B 80.74 63.52 65.82 65.67 68.94 Secondary 

56642 Alpha2C 19.52 -3.24 14 21.19 12.87  
56642 Beta1 -9.91 2.36 -33.82 -21.86 -15.81  
56642 Beta2 -13.56 12.44 -5.91 3.55 -0.87  
56642 Beta3 9.64 -28.36 -37.77 -20.98 -19.37  
56642 BZP Rat Brain Site 95.86 95.86 93.96 93.48 94.79 Secondary 
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56642 D1 -51.89 -43.63 -30.59 -15.52 -35.41  
56642 D2 4.88 -4.35 1.39 -0.86 0.27  
56642 D3 -5.11 3.04 -5.69 -6.51 -3.57  
56642 D4 4.78 -6.61 -6.61 -9.37 -4.45  
56642 D5 -12.59 -6.47 11.53 12.4 1.22  
56642 DAT 37.78 26.82 18.85 35.36 29.7  
56642 DOR 54.46 34.33 37.38 45.72 42.97  
56642 GABAA 8.87 -17.08 -6.01 -1.81 -4.01  
56642 H1 0.15 -13.33 -16.3 -12.12 -10.4  
56642 H2 -9.72 -8.44 3.92 8.55 -1.42  
56642 H3 20.84 6.03 -8.78 5.65 5.94  
56642 H4 16.03 -11.76 -5.38 4.71 0.9  
56642 KOR 61.01 59.47 50.84 42.98 53.58 Secondary 

56642 M1 0.34 7.2 -11.04 -2.91 -1.6  
56642 M2 28.38 10.04 13.46 9.85 15.43  
56642 M3 18.61 -2.82 -2.49 -1.17 3.03  
56642 M4 0.92 -10.25 -10.91 7.07 -3.29  
56642 M5 3.96 -3.82 -1.64 -1.53 -0.76  
56642 MOR -10.03 -4.15 -20.12 -10.41 -11.18  
56642 NET 9.94 -10.65 -13.19 -10.09 -6 
56642 PBR 19.05 21.17 27.79 21.03 22.26 
56642 SERT -2.15 -17.87 -7.73 -9.34 -9.27  
56642 Sigma 1 44.73 39.66 56.43 46.82 46.91  
56642 Sigma 2 47.92 46.97 36.43 43.19 43.63  
56642 AMPA -11.64 19.98 -0.66 23.38 7.77  
56642 Kainate (Rat Brain) 16.38 7.84 0 -10.51 3.43  
56642 NMDA 93.9 37.55 22.02 19.21 43.17  
56642 NR2B 7.74 9.21 1.69 -3.48 3.79  
56642 HCA2 24.4 -45.07 -22.84 4.25 -9.82  
56642 Ca channel human 53.46 30.01 38.48 34.24 39.05  
56642 HERG 5.22 2.65 -4.41 -5.38 -0.48  
56642 M3D 5.04 0.2 16.33 -2.22 4.84  
56642 M4 D 71.93 47.35 -54.33 43.99 27.24  
56642 NTS1 -23.43 -24.56 -3.48 -15.27 -16.69  
56642 Alpha2Beta2 -11.87 -5.07 -0.31 -6.56 -5.95  
56642 Alpha2Beta4 -6.1 10.41 4.55 10.41 4.82  
56642 Alpha3Beta2 6.01 -3.46 1.63 4.38 2.14  
56642 Alpha3Beta4 -6.11 1.92 -1.24 2.37 -0.77  
56642 Alpha4Beta2 -1.43 -3.72 -2.7 1.24 -1.65  

56642 

Alpha4Beta2 (Rat 
Brain) -13.27 -5.12 -3.85 -0.54 -5.7  

56642 Alpha4Beta4 0.31 4.05 9.03 -5.42 1.99  
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56642 Alpha7 -24.82 -24.97 -13.31 -10.23 -18.33  
56642 OT -1.64 -4.01 2.02 8.48 1.21  
56642 V1A 49.64 0.75 9.93 1.89 15.55  
56642 V1B 11.53 -15.35 5.18 4.25 1.4  
56642 V2 18.31 16.07 45.23 -0.76 19.71  
56642 OT 16.36 8.6 -1.33 9.09 8.18  

 
Table S6. PDSP raw data for compound 37 

 
58241 5-HT1A 0.59 -11.77 -7.22 -5.59 -6  
58241 5-HT1B 38.51 6.44 1.61 -5.05 10.38  
58241 5-HT1D 14.87 13.66 3.58 6.8 9.73  
58241 5-HT1E -8.95 -8.38 -28.56 -13.21 -14.78  
58241 5-HT2A 30.94 -5 15.25 15.25 14.11  
58241 5-HT2B 22.71 5.83 11.01 -5.3 8.56  
58241 5-HT2C 13.76 22.18 18.86 15.29 17.52  
58241 5-HT3 16.08 15.35 12.75 9.67 13.46  
58241 5-HT4 59.46 53.25 55.58 23.76 48.01  
58241 5-HT5A 5.97 -1.77 -1.5 -13.52 -2.71  
58241 5-HT6 -2.14 0.23 -6.58 1.89 -1.65  
58241 5-HT7A 8.96 14.54 7.29 17.56 12.09 
58241 A1 54.35 49.56 51.96 53.05 52.23 Secondary 

58241 A2A 11.51 -4.47 -20.52 5.99 -1.87  
58241 Alpha1A -7.22 -8.11 -6.15 -12.03 -8.38  
58241 Alpha1B 19.29 -4.07 3.12 -1.27 4.27  
58241 Alpha1D 6.36 1 1.45 7.56 4.09  
58241 Alpha2A 55.48 59.26 9.83 -33.25 22.83  
58241 Alpha2B 28.43 15.45 21.06 9.16 18.53  
58241 Alpha2C 15.54 -4.47 3.37 -3.49 2.74  
58241 Beta1 19.91 30.9 23.34 -41.59 8.14  
58241 Beta2 9.36 12.57 -0.73 5.01 6.55  
58241 Beta3 53.5 29.27 42.47 58.91 46.04  
58241 AT2 26.17 12.95 2.17 6.84 12.03  
58241 BZP Rat Brain Site 77.51 76.86 72.85 69.06 74.07 Secondary 

58241 D1 19.85 26.11 29.13 34.53 27.41  
58241 D2 5.94 3.76 9.3 53.79 18.2  
58241 D3 8.81 -7.31 -0.07 -4.23 -0.7  
58241 D4 -4.9 -5.51 -19.83 -9.95 -10.05  
58241 D5 10.17 14.2 19.89 23.92 17.05  
58241 DAT 76.9 53.6 23.82 -4.38 37.49  
58241 DOR 48.16 29.33 26.82 23.48 31.95  
58241 GABAA 54.54 25.88 31.61 14.41 31.61  
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58241 H1 92.55 76.08 51.61 15.93 59.04 Secondary 

58241 H2 15.56 0.82 4.67 -14.41 1.66  
58241 H3 12.16 -0.69 10.02 4.2 6.42  
58241 H4 19.23 3.36 -1.05 4.02 6.39  
58241 KOR 100.71 99.95 99.95 96.21 99.21 Secondary 

58241 M1 -2.88 -1.88 3.13 -0.28 -0.48  
58241 M2 -10.33 -14.69 -23.15 -29.15 -19.33  
58241 M3 35.39 15.47 7.3 4.38 15.64  
58241 M4 7.31 -3.52 -6.18 -13.66 -4.01  
58241 M5 8.78 -9.29 -10.41 -8.58 -4.88  
58241 MOR 53.65 49.76 42.06 48.92 48.6  
58241 NET 34.46 12.69 3.83 -14.83 9.04  
58241 PBR 96.89 91.74 84.85 84.78 89.57 Secondary 

58241 SERT 21.05 8.5 14.75 15.6 14.98  
58241 Sigma 1 3.11 7.05 -2.43 14.94 5.67  
58241 Sigma 2 82.32 75.18 68.66 78.51 76.17 Secondary 

58241 AMPA 19.83 12.06 8.06 42.42 20.59  
58241 Kainate (Rat Brain) 38.76 47.75 55.03 0 35.39  
58241 NMDA 56.77 46.76 53.19 59.81 54.13 Secondary 

58241 NR2B 49.28 34.29 42.3 11.98 34.46 
58241 HCA2 23.66 33.9 15.91 67.38 35.21 
58241 Ca channel human 29.4 -23.6 19.46 2.9 7.04  
58241 HERG 37.75 8.85 14.92 21.41 20.73  
58241 M3D -14.82 -34.14 -19.21 -25.36 -23.38  
58241 M4 D -9.72 -44.71 -47.63 23.33 -19.68  
58241 NTS1 -17.98 -28.9 -10.31 -7.99 -16.3  
58241 Alpha2Beta2 8.38 -1.08 5.01 0.84 3.29  
58241 Alpha2Beta4 4.76 -3.62 -22.34 -0.72 -5.48  
58241 Alpha3Beta2 9.39 -0.06 7.32 6.41 5.77  
58241 Alpha3Beta4 21.89 19.86 11.1 22.51 18.84  
58241 Alpha4Beta2 0.3 6.98 7.08 10.27 6.16  

58241 

Alpha4Beta2 (Rat 
Brain) -4.37 -3.77 4.13 1.58 -0.61  

58241 Alpha4Beta4 6.99 15.8 15.04 13.89 12.93  
58241 Alpha7 21.87 15.46 25.74 21.96 21.26  
58241 NOP -9.85 -12.17 -12.48 -5.99 -10.12  
58241 OT 30.7 9.11 -11.94 14.24 10.53  
58241 V1A -30.22 28.49 -20.75 -17.74 -10.06  
58241 V1B -17.02 -26.43 -22.53 4.33 -15.41  
58241 V2 6.87 -45.17 -1.32 10.96 -7.17  
58241 PBR 88.17 86.9 90.14 86.9 88.03  
58241 SERT -6.56 0.1 -4.87 7.89 -0.86  
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58241 GABAA 5.95 -9.72 8.85 11.76 4.21  
58241 Oxytocin 6.9 9.38 25.3 3.67 11.31  

 
Table S7. PDSP raw data for compound 38 

 
58242 5-HT1A -2.83 4.66 -7.06 -1.04 -1.57  
58242 5-HT1B 40.49 4.45 -8.74 -1.22 8.75  
58242 5-HT1D 20.51 8.01 -2.47 3.18 7.31  
58242 5-HT1E -42.2 -26.86 -17.19 -3.55 -22.45  
58242 5-HT2A 32.62 1.08 5.8 6.81 11.58  
58242 5-HT2B 28.08 13.69 -6.07 4.29 10  
58242 5-HT2C -16.37 24.48 5.59 15.03 7.18  
58242 5-HT3 18.11 11.86 13.16 10.89 13.51  
58242 5-HT4 47.82 31.52 46.27 29.19 38.7  
58242 5-HT5A 13.99 -7.64 -10.31 -7.38 -2.84  
58242 5-HT6 -6.3 -10.33 -12.97 4.12 -6.37  
58242 5-HT7A 15.32 2.26 10.75 19.23 11.89  
58242 A1 59.14 42.6 66.75 53.48 55.49 Secondary 

58242 A2A 21.96 19.58 32.01 6.24 19.95  
58242 Alpha1A 3.48 15.95 -9.71 -3.12 1.65  
58242 Alpha1B 6.57 47.82 -6.37 -5 10.76 
58242 Alpha1D -16.13 -7.79 10.39 2.19 -2.84 
58242 Alpha2A 0 -0.12 26.82 35.75 15.61  
58242 Alpha2B 25.37 15.06 20.16 9.73 17.58  
58242 Alpha2C 15.94 15.08 3.6 5.1 9.93  
58242 Beta1 9.43 22.14 2.73 5.48 9.95  
58242 Beta2 -4.12 2.92 7.44 0.75 1.75  
58242 Beta3 35.11 23.42 -14.01 52.42 24.24  
58242 AT2 20.9 35.21 10.54 29.91 24.14  
58242 BZP Rat Brain Site 91.8 88.01 85.84 87.47 88.28 Secondary 

58242 D1 30.86 45.75 53.3 41.87 42.95  
58242 D2 4.92 8.42 22.57 51.31 21.81  
58242 D3 0.48 -2.42 -3.15 4.82 -0.07  
58242 D4 -4.1 -22.86 -2.08 15.27 -3.44  
58242 D5 14.43 4 15.38 22.5 14.08  
58242 DAT 75.5 33.98 37.84 12.61 39.98  
58242 DOR 56.31 32.89 36.86 44.81 42.72  
58242 GABAA 51.35 36.7 20.78 15.68 31.13  
58242 H1 93.02 74.48 50.19 16.03 58.43 Secondary 

58242 H2 12.14 0.75 15.34 -0.99 6.81  
58242 H3 10.93 -11.39 3.29 10.02 3.21  
58242 H4 15.27 -8.32 13.5 0.5 5.24  
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58242 KOR 100.63 99.52 99.01 96.29 98.86 Secondary 

58242 M1 -9.1 4.34 6.14 -2.28 -0.23  
58242 M2 6.31 -2.42 -22.33 -20.15 -9.65  
58242 M3 32.04 12.62 21.53 10.95 19.29  
58242 M4 -6.37 -5.39 -6.47 -16.41 -8.66  
58242 M5 3.91 -11.63 -0.66 -12.34 -5.18  
58242 MOR 36.22 36.69 26.4 21.58 30.22  
58242 NET 23.95 -0.83 -6.58 -17.42 -0.22  
58242 PBR 94.09 93.33 88.79 90.53 91.69 Secondary 

58242 SERT 26.28 8.89 3.6 13.5 13.07  
58242 Sigma 1 5.21 -9.33 -16.73 14.82 -1.51  
58242 Sigma 2 85.85 74.69 80.03 82.87 80.86 Secondary 

58242 AMPA 18.42 15.83 17.71 33.72 21.42  
58242 Kainate (Rat Brain) 47.75 51.61 0 46.47 36.46  
58242 NMDA 48.19 61.95 72.86 77.86 65.22 Secondary 

58242 NR2B 38.67 43.11 31.69 12.5 31.49  
58242 HCA2 -9.57 -8.86 11.66 2.36 -1.1  
58242 Ca channel human 31.06 40.99 -3.73 54.24 30.64  
58242 HERG 45.08 -8.53 -20.26 21.2 9.37  
58242 M3D 28.21 -4.28 0.99 2.74 6.92 
58242 M4 D 17.5 -35.97 -62.21 5.83 -18.71 
58242 NTS1 -26.34 -11.7 -10.08 -4.73 -13.21  
58242 Alpha2Beta2 3.73 0.36 -3.33 5.01 1.44  
58242 Alpha2Beta4 1.26 2.32 2.02 -3.46 0.54  
58242 Alpha3Beta2 -0.19 8.48 8.61 10.94 6.96  
58242 Alpha3Beta4 9.06 9.67 18.64 12.32 12.42  
58242 Alpha4Beta2 -5.09 8.58 1.4 1.8 1.67  

58242 

Alpha4Beta2 (Rat 
Brain) -2.07 -4.62 5.22 3.4 0.48  

58242 Alpha4Beta4 7.38 4.69 16.19 6.23 8.62  
58242 Alpha7 -12.65 11.33 22.66 24.86 11.55  
58242 NOP -26.84 -15.26 -17.11 -8.77 -17  
58242 OT 23.68 13.43 1.01 -1.69 9.11  
58242 V1A 12.8 10 -6.13 0.54 4.3  
58242 V1B -0.95 -15.64 8.24 -20.46 -7.2  
58242 V2 8.79 -3.25 -4.22 20.6 5.48  
58242 PBR 92.19 85.48 89.51 91.01 89.55  
58242 SERT 22.41 8.47 -7.27 5.11 7.18  
58242 GABAA 13.5 33.24 2.47 7.11 14.08  
58242 Oxytocin 5.11 -0.87 -5.36 8.6 1.87  

 
Table S8. PDSP raw data for compound 31 
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56631 5-HT1A -3.43 3.31 4.25 -6.05 -0.48 
56631 5-HT1B -0.03 -3.03 -1.34 3.34 -0.27 
56631 5-HT1D -14.08 -13.26 -20.9 -11.66 -14.98 
56631 5-HT1E 20.53 18.82 17.46 15.76 18.14 
56631 5-HT2A -11.27 -17.43 -23.54 0.01 -13.06 
56631 5-HT2B -2.96 -7.92 -4.87 2.23 -3.38 
56631 5-HT2C -11.5 -27.44 -9.47 -0.96 -12.34 
56631 5-HT3 -9.28 -1.3 -11.94 8.19 -3.58 
56631 5-HT4 -10.77 -6.91 1.38 13.05 -0.81 
56631 5-HT5A -7.87 8.97 -20.57 -10.35 -7.46 
56631 5-HT6 31.02 18.26 9.06 14.17 18.13 
56631 5-HT7A -22.1 -17.1 -7.44 8.08 -9.64 
56631 A1 61.95 38.86 23.72 4.24 32.19 
56631 A2A -13.16 -16.68 -13.54 0.05 -10.83 
56631 Alpha1A -11.72 -9.83 -15.69 -4.6 -10.46 
56631 Alpha1B 3.43 -7.17 24.62 23.21 11.02 
56631 Alpha1D -19.79 -23.39 5.56 13.25 -6.09 
56631 Alpha2A -10.86 -3.51 -14.45 0.24 -7.15 
56631 Alpha2B -6.41 9.42 -5.26 -1.46 -0.93 
56631 Alpha2C 6.82 10.58 -9.43 22.1 7.52 
56631 Beta1 -23.81 -22.03 -13.14 -6.03 -16.25 
56631 Beta2 -5.21 -1.72 -2.84 9.55 -0.05 
56631 Beta3 -7.14 -10.36 -21.85 12.64 -6.68 
56631 BZP Rat Brain Site 82.68 82.21 83.16 86.24 83.57 
56631 D1 -43.73 -33.49 -46.55 -42.1 -41.47 
56631 D2 -12.82 2.43 6.58 17.67 3.47 
56631 D3 0.97 -2.67 6.8 -0.85 1.06 
56631 D4 -0.66 1.13 -0.75 -1.23 -0.38 
56631 D5 -18.48 -28.59 4.86 -2.01 -11.06 
56631 DAT 7.36 16.36 12.86 25.36 15.49 
56631 DOR 10.34 10.14 16.85 -12.63 6.18 
56631 GABAA 12.16 4.46 0.6 20.35 9.39 
56631 H1 -16.58 -14.78 -8.28 10.11 -7.38 
56631 H2 -2.83 -19.82 -20.42 -5.41 -12.12 
56631 H3 -7.55 -22.35 -7.55 15.27 -5.55 
56631 H4 -21.26 -6.08 -18.17 -5.05 -12.64 
56631 KOR 2.48 -9.75 -7.45 -0.42 -3.79 
56631 M1 -20.43 -21.25 -21.34 -17.07 -20.02 
56631 M2 3.71 -1.11 14.29 -4.76 3.03 
56631 M3 -23.31 -13.44 -3.56 -11.52 -12.96 
56631 M4 21.25 -7.36 -9.61 8.51 3.2 
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56631 M5 -24.72 -21.53 -9.24 8.11 -11.85 
56631 MOR -3.34 -10.92 11.3 21.14 4.55 
56631 NET 14.3 -4.77 5.46 25.9 10.22 
56631 PBR 10.83 -2.5 0.73 8.68 4.44 
56631 SERT -4.98 1.45 3.41 16.27 4.04 
56631 Sigma 1 30.33 35.08 25.07 20.67 27.79 
56631 Sigma 2 -10.09 -15.53 -25.68 0.78 -12.63 
56631 AMPA -7.48 -22.25 -16 3.5 -10.56 
56631 Kainate (Rat Brain) 15.49 5.02 39.04 36.42 23.99 
56631 NMDA 24.04 33.26 9.47 2.43 17.3 
56631 NR2B -8.36 -5.05 -11.84 -15.45 -10.18 
56631 HCA2 -46.12 10.47 49.7 69.32 20.84 
56631 Ca channel human 27.64 9.85 -22.23 1.48 4.19 
56631 HERG -1.42 4.11 1.92 -0.8 0.95 
56631 M3D 0.48 -7.93 8.88 24.93 6.59 
56631 M4 D 54.79 54.79 57.81 59.82 56.8 
56631 NTS1 15.15 -6.85 -3.25 -3.93 0.28 
56631 Alpha2Beta2 -3.03 4.86 -7.11 -3.71 -2.25 
56631 Alpha2Beta4 1.78 11.9 14.35 -1.73 6.58 
56631 Alpha3Beta2 6.42 -5.1 9.38 3.57 3.57 
56631 Alpha3Beta4 -2.05 2.91 -2.5 -0.34 -0.5 
56631 Alpha4Beta2 -2.89 0.86 -1.3 -0.03 -0.84 
56631 Alpha4Beta2 (Rat Brain) 5.06 -4.74 7.6 2 2.48 
56631 Alpha4Beta4 7.53 8.78 -1.68 12.76 6.85 
56631 Alpha7 2.03 -3.16 -6.92 -5.72 -3.44 
56631 NOP -7.16 -31.54 -7.98 -11.27 -14.49 
56631 OT 17.8 13.11 26.84 36.89 23.66 
56631 V1A -35.64 8.59 19.59 21.84 3.6 
56631 V1B 17.29 18.21 29.65 31.88 24.26 
56631 V2 -4.36 20.24 20.79 24.83 15.38 
56631 DAT 15.67 22.61 34.78 36.09 27.29 

 
Table S9. PDSP raw data for compound 23 
 

56632 5-HT1A 0.78 7.61 7.71 -7.17 2.23 
56632 5-HT1B 0.28 -6.39 0.16 -9.33 -3.82 
56632 5-HT1D -21.45 -12.05 -15.34 -11.72 -15.14 
56632 5-HT1E 21.89 24.61 20.87 9.96 19.33 
56632 5-HT2A -1.5 16.28 2.8 -19.97 -0.6 
56632 5-HT2B -1.38 -9.72 -1.72 -0.48 -3.33 
56632 5-HT2C -12.71 -23.65 -1.91 -1.91 -10.05 
56632 5-HT3 -17 -4.93 -1.65 -5.02 -7.15 
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56632 5-HT4 -0.47 -0.23 -2.81 -0.71 -1.06 
56632 5-HT5A -16.7 7.04 2.35 -3.73 -2.76 
56632 5-HT6 16.21 6.77 19.28 30 18.07 
56632 5-HT7A -23.66 -17.96 -11.93 -0.37 -13.48 
56632 A1 79.26 -37.6 -13.8 13.62 10.37 
56632 A2A -18.49 -2.9 -19.72 2.14 -9.74 
56632 Alpha1A 7.74 2.72 -10.46 -21.13 -5.28 
56632 Alpha1B 16.95 19.07 29.77 23.01 22.2 
56632 Alpha1D -13.41 -31.24 11.29 7.2 -6.54 
56632 Alpha2A 3.18 12.16 7.76 0.08 5.8 
56632 Alpha2B -4.6 20.3 0.19 2.66 4.64 
56632 Alpha2C -10.74 5.02 6.9 -1.67 -0.12 
56632 Beta1 -15.51 -19.96 -17.59 9.96 -10.78 
56632 Beta2 -10.73 -6.9 1.55 -7.46 -5.89 
56632 Beta3 -4.44 -33.35 5.54 34.78 0.63 
56632 BZP Rat Brain Site 50.65 63.7 48.04 49.47 52.97 
56632 D1 -57.83 -27.4 -24.58 -38.98 -37.2 
56632 D2 -14.46 -8.16 8.35 -4.88 -4.79 
56632 D3 17.48 6.31 6.19 -0.73 7.31 
56632 D4 -1.56 10.85 2.44 3.42 3.79 
56632 D5 -25.48 -16.02 -3.18 -19.78 -16.12 
56632 DAT 0.86 -66.97 0.69 16.02 -12.35 
56632 DOR 24.17 21.73 11.97 1.8 14.92 
56632 GABAA 20.35 16.98 25.17 30.46 23.24 
56632 H1 -12.15 0.43 -9.52 11.08 -2.54 
56632 H2 -1.31 -67.52 -1.66 -22.54 -23.26 
56632 H3 0 0 -35.45 -15.58 -12.76 
56632 H4 -33.87 0 -24.86 -8.39 -16.78 
56632 KOR 20.83 35.97 29.24 21.44 26.87 
56632 M1 -19.89 -2.42 -7.33 -18.25 -11.97 
56632 M2 -17.08 4.48 -7.36 -4.67 -6.16 
56632 M3 9.82 8.55 -5.47 -12.48 0.11 
56632 M4 12.92 -25.68 28.5 -4.03 2.93 
56632 M5 -24.5 3.39 -17.47 -15.61 -13.55 
56632 MOR 1.33 4.23 22.4 -7.01 5.24 
56632 NET -5.46 8.63 -12.64 19.96 2.62 
56632 PBR 45.84 -20.82 47.19 67.26 34.87 
56632 SERT -21.49 -7.83 7.52 -6.58 -7.1 
56632 Sigma 1 47.97 58.99 40.67 25.07 43.18 
56632 Sigma 2 9.17 7.49 9.89 8.85 8.85 
56632 AMPA -3.69 -63.15 -2.18 0.09 -17.23 
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56632 Kainate (Rat Brain) 7.63 36.86 53 50.82 37.08 
56632 NMDA 59.73 98.33 94.2 104.4 89.17 
56632 NR2B -1.4 -18.79 -22.97 -47.59 -22.69 
56632 HCA2 -20.47 2.92 13.49 64.79 15.18 
56632 Ca channel human 10.2 6.36 -4.8 47.86 14.91 
56632 HERG 0.25 -9.25 -5.18 -2.78 -4.24 
56632 M3D 2.01 -2.58 23.4 13.47 9.08 
56632 M4 D 38.66 62.85 44.71 55.79 50.5 
56632 NTS1 -8.87 -5.72 -11.56 2.58 -5.89 
56632 Alpha2Beta2 -3.84 -3.71 -10.1 2.96 -3.67 
56632 Alpha2Beta4 -2.9 3.38 8.7 8.81 4.5 
56632 Alpha3Beta2 12.43 2.24 8.56 5.3 7.13 
56632 Alpha3Beta4 1.47 -1.06 1.65 5.89 1.99 
56632 Alpha4Beta2 -7.97 -1.49 -0.98 -6.64 -4.27 
56632 Alpha4Beta2 (Rat Brain) 10.15 -0.41 -2.07 3.15 2.71 
56632 Alpha4Beta4 2.55 11.27 4.3 -0.44 4.42 
56632 Alpha7 -7.82 -12.11 4.59 -5.79 -5.28 
56632 OT 48.95 36.89 51.3 52.3 47.36 
56632 V1A 60.01 5.22 5.22 31.04 25.37 
56632 V1B -88.55 22.02 21.36 28.46 -4.18 
56632 V2 -23.64 10.33 15.65 38.6 10.24 
56632 DAT 18.94 0.61 29.28 22.48 17.83 

 
 
Table S10. PDSP raw data for compound 29 
 

56633 5-HT1A -5.3 -6.89 1.16 0.22 -2.7  
56633 5-HT1B -8.45 -9.33 -5.77 7.58 -3.99  
56633 5-HT1D -24.86 -10.18 -6.22 -11.06 -13.08  
56633 5-HT1E 17.12 15.42 18.14 26.32 19.25  
56633 5-HT2A 1.23 4.56 -8.2 -13.13 -3.89  
56633 5-HT2B 3.01 102.86 0.87 13.16 29.98  
56633 5-HT2C -30.41 -12.71 -2.18 2.41 -10.72  
56633 5-HT3 -5.38 -7.42 -2.89 -0.59 -4.07  
56633 5-HT4 -1.2 -6.59 -16.81 0.17 -6.11  
56633 5-HT5A -8.7 -4 -16.43 14.22 -3.73  
56633 5-HT6 0.38 18.77 21.83 18.77 14.94  
56633 5-HT7A -3.13 -9.68 -1.75 5.67 -2.22  
56633 A1 10.01 0 -54.19 18.67 -6.38  
56633 A2A -2.8 -1.76 -33.41 -2.99 -10.24  
56633 Alpha1A 1.26 12.34 12.55 -6.28 4.97  
56633 Alpha1B 25.94 22.3 15.14 15.84 19.81  
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56633 Alpha1D -17.34 -25.68 -1.96 -2.62 -11.9  
56633 Alpha2A -1.71 18.69 7.76 7.1 7.96  
56633 Alpha2B -2.45 11.56 9.58 10.24 7.23  
56633 Alpha2C 8.62 22.83 38.02 10.09 19.89  
56633 Beta1 4.04 -11.66 13.51 28.92 8.7  
56633 Beta2 -2.96 -11.74 -5.55 -8.02 -7.07  
56633 Beta3 -0.38 8.75 10.1 20.41 9.72  
56633 BZP Rat Brain Site 86.48 88.14 83.87 91.46 87.49 Secondary 

56633 D1 -18.94 -12.56 -44.92 -49.67 -31.52  
56633 D2 3.94 -3.12 -9.67 2.55 -1.58  
56633 D3 15.9 12.74 14.2 8.98 12.96  
56633 D4 -7.36 -1.48 5.95 8.32 1.36  
56633 D5 -24.06 -20.42 -9.66 -14.72 -17.22  
56633 DAT -22.98 -16.14 -18.39 -1.23 -14.69  
56633 DOR 42.87 35.55 42.47 37.18 39.52  
56633 GABAA 1.08 35.76 26.61 39.61 25.77  
56633 H1 -29.99 7.48 -3.99 18.55 -1.99  
56633 H2 -2.72 -17.31 35.4 -16.5 -0.28  
56633 H3 -31.64 -34.18 -49.39 -2.91 -29.53  
56633 H4 -36.44 -28.72 -30.27 9.36 -21.52 
56633 KOR 32.76 82.45 83.52 77.71 69.11 Secondary 

56633 M1 12.14 8.41 23.33 -24.07 4.95  
56633 M2 7.17 4.48 6.88 -6.4 3.03  
56633 M3 -26.82 -10.57 -1.33 3.13 -8.9  
56633 M4 10.27 14.68 -10.79 5.47 4.91  
56633 M5 -27.13 -20.11 -11.43 -11.32 -17.5  
56633 MOR 0 17.23 16.22 -4.23 7.31  
56633 NET -1.73 -13.74 -18.44 23.41 -2.63  
56633 PBR -8.02 -39 -12.74 16.08 -10.92  
56633 SERT 0.2 -2.66 8.41 18.32 6.07  
56633 Sigma 1 29.01 34.08 30.41 49.09 35.65  
56633 Sigma 2 7.49 19.48 3.5 24.28 13.69  
56633 AMPA 30.2 -31.91 -36.07 24.52 -3.32  
56633 Kainate (Rat Brain) 11.12 12 -5.02 49.07 16.79  
56633 NMDA 75.51 113.14 110.71 92.75 98.03 Secondary 

56633 NR2B -2.35 -13.71 -28.19 -12.05 -14.08  
56633 HCA2 9.12 -72.85 1.48 -42.98 -26.31  
56633 Ca channel human 19.62 22.76 19.27 29.03 22.67  
56633 HERG -10.71 -11.54 3.38 12.66 -1.55  
56633 M3D 5.83 -3.34 13.47 11.17 6.78  
56633 M4 D 39.67 54.79 44.71 45.72 46.22  
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56633 NTS1 -23.46 -8.64 -30.19 -15.82 -19.53  
56633 Alpha2Beta2 -8.06 -0.03 1.73 -5.2 -2.89  
56633 Alpha2Beta4 -5.99 5.08 10.19 2.95 3.06  
56633 Alpha3Beta2 -4.59 7.54 -0.41 11.52 3.52  
56633 Alpha3Beta4 1.2 -3.32 1.92 0.29 0.02  
56633 Alpha4Beta2 -4.22 3.97 -2.51 -1.87 -1.16  

56633 

Alpha4Beta2 (Rat 
Brain) -0.54 -2.2 -0.67 3.53 0.03  

56633 Alpha4Beta4 -9.4 -2.18 -5.67 4.05 -3.3  
56633 Alpha7 -17 -5.56 -0.98 15.34 -2.05  
56633 OT 28.52 42.25 33.88 62.69 41.84  
56633 V1A 0.28 4.55 4.77 26.1 8.93  
56633 V1B 6.64 5.98 1.51 29.91 11.01  
56633 V2 38.42 -5.28 20.79 33.83 21.94  
56633 DAT 1.92 16.06 -4.37 8.07 5.42  

 
 
Table S11. PDSP raw data for compound 5 
 

56642 5-HT1A 8.74 2.47 -3.03 1.31 2.37  
56642 5-HT1B 13.83 12.05 9.84 11.31 11.76 
56642 5-HT1D -1.66 3.3 -7.87 -7.42 -3.41 
56642 5-HT1E 16.1 32.11 35.86 52.21 34.07  
56642 5-HT2A 21.44 2.27 12.05 6.86 10.66  
56642 5-HT2B 35.81 22.31 29.23 18.79 26.54  
56642 5-HT2C 38.78 15.25 14.27 3.87 18.04  
56642 5-HT3 12.29 -0.31 -4.16 -11.38 -0.89  
56642 5-HT4 1.38 -23.93 -20.26 -14.99 -14.45  
56642 5-HT5A 46.15 35.54 93.24 39.42 53.59 Secondary 

56642 5-HT6 41.13 19.62 23.36 14.24 24.59  
56642 5-HT7A 7.06 2.35 2.98 4.86 4.31  
56642 A1 56.18 22.99 -41.21 65.55 25.88  
56642 A2A 11.36 13.83 -17.54 38.64 11.57  
56642 Alpha1A -6.8 -6.59 -14.25 9.75 -4.47  
56642 Alpha1B 1.47 -15.82 -16.86 -30.2 -15.35  
56642 Alpha1D 26.37 -6.33 -20.53 14.78 3.57  
56642 Alpha2A 7.42 9.22 -3.37 10.69 5.99  
56642 Alpha2B 80.74 63.52 65.82 65.67 68.94 Secondary 

56642 Alpha2C 19.52 -3.24 14 21.19 12.87  
56642 Beta1 -9.91 2.36 -33.82 -21.86 -15.81  
56642 Beta2 -13.56 12.44 -5.91 3.55 -0.87  
56642 Beta3 9.64 -28.36 -37.77 -20.98 -19.37  
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56642 BZP Rat Brain Site 95.86 95.86 93.96 93.48 94.79 Secondary 

56642 D1 -51.89 -43.63 -30.59 -15.52 -35.41  
56642 D2 4.88 -4.35 1.39 -0.86 0.27  
56642 D3 -5.11 3.04 -5.69 -6.51 -3.57  
56642 D4 4.78 -6.61 -6.61 -9.37 -4.45  
56642 D5 -12.59 -6.47 11.53 12.4 1.22  
56642 DAT 37.78 26.82 18.85 35.36 29.7  
56642 DOR 54.46 34.33 37.38 45.72 42.97  
56642 GABAA 8.87 -17.08 -6.01 -1.81 -4.01  
56642 H1 0.15 -13.33 -16.3 -12.12 -10.4  
56642 H2 -9.72 -8.44 3.92 8.55 -1.42  
56642 H3 20.84 6.03 -8.78 5.65 5.94  
56642 H4 16.03 -11.76 -5.38 4.71 0.9  
56642 KOR 61.01 59.47 50.84 42.98 53.58 Secondary 

56642 M1 0.34 7.2 -11.04 -2.91 -1.6  
56642 M2 28.38 10.04 13.46 9.85 15.43  
56642 M3 18.61 -2.82 -2.49 -1.17 3.03  
56642 M4 0.92 -10.25 -10.91 7.07 -3.29  
56642 M5 3.96 -3.82 -1.64 -1.53 -0.76  
56642 MOR -10.03 -4.15 -20.12 -10.41 -11.18 
56642 NET 9.94 -10.65 -13.19 -10.09 -6 
56642 PBR 19.05 21.17 27.79 21.03 22.26  
56642 SERT -2.15 -17.87 -7.73 -9.34 -9.27  
56642 Sigma 1 44.73 39.66 56.43 46.82 46.91  
56642 Sigma 2 47.92 46.97 36.43 43.19 43.63  
56642 AMPA -11.64 19.98 -0.66 23.38 7.77  
56642 Kainate (Rat Brain) 16.38 7.84 0 -10.51 3.43  
56642 NMDA 93.9 37.55 22.02 19.21 43.17  
56642 NR2B 7.74 9.21 1.69 -3.48 3.79  
56642 HCA2 24.4 -45.07 -22.84 4.25 -9.82  
56642 Ca channel human 53.46 30.01 38.48 34.24 39.05  
56642 HERG 5.22 2.65 -4.41 -5.38 -0.48  
56642 M3D 5.04 0.2 16.33 -2.22 4.84  
56642 M4 D 71.93 47.35 -54.33 43.99 27.24  
56642 NTS1 -23.43 -24.56 -3.48 -15.27 -16.69  
56642 Alpha2Beta2 -11.87 -5.07 -0.31 -6.56 -5.95  
56642 Alpha2Beta4 -6.1 10.41 4.55 10.41 4.82  
56642 Alpha3Beta2 6.01 -3.46 1.63 4.38 2.14  
56642 Alpha3Beta4 -6.11 1.92 -1.24 2.37 -0.77  
56642 Alpha4Beta2 -1.43 -3.72 -2.7 1.24 -1.65  

56642 

Alpha4Beta2 (Rat 
Brain) -13.27 -5.12 -3.85 -0.54 -5.7  
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56642 Alpha4Beta4 0.31 4.05 9.03 -5.42 1.99  
56642 Alpha7 -24.82 -24.97 -13.31 -10.23 -18.33  
56642 OT -1.64 -4.01 2.02 8.48 1.21  
56642 V1A 49.64 0.75 9.93 1.89 15.55  
56642 V1B 11.53 -15.35 5.18 4.25 1.4  
56642 V2 18.31 16.07 45.23 -0.76 19.71  
56642 OT 16.36 8.6 -1.33 9.09 8.18  

 
Table S12. PDSP raw data for compound 21 

 
56628 5-HT1A 9.86 10.14 4.06 -4.55 4.88  
56628 5-HT1B -0.78 -4.4 -1.03 4.65 -0.39  
56628 5-HT1D -7.1 -6 -9.79 -13.2 -9.02  
56628 5-HT1E 9.62 2.47 21.55 -2.64 7.75  
56628 5-HT2A 11.98 -13.42 -12.54 -17.62 -7.9  
56628 5-HT2B -2.17 -9.83 -12.31 4.03 -5.07  
56628 5-HT2C -8.8 -18.12 -20.41 -9.47 -14.2  
56628 5-HT3 0.39 -1.56 3.76 8.81 2.85  
56628 5-HT4 -3.61 -5.46 10.39 14.66 4  
56628 5-HT5A 2.35 8.14 -10.63 11.18 2.76  
56628 5-HT6 -3.96 -7.53 -13.66 -7.79 -8.24 
56628 5-HT7A -17.62 -0.54 -20.72 -10.37 -12.31 
56628 A1 -11.6 -35.11 -28.75 22.08 -13.35  
56628 A2A -40.16 -8.13 -1 -4.7 -13.5  
56628 Alpha1A -1.05 -16.74 -6.07 2.09 -5.44  
56628 Alpha1B -10.7 -22.91 -11 17.96 -6.66  
56628 Alpha1D -8.51 -19.96 -13.09 19.46 -5.53  
56628 Alpha2A -5.96 6.12 -12 7.43 -1.1  
56628 Alpha2B -12.68 2.66 -6.41 6.62 -2.45  
56628 Alpha2C 2.25 -4.94 -13.27 10.41 -1.39  
56628 Beta1 18.55 12.33 -0.41 21.81 13.07  
56628 Beta2 -4.2 -0.59 2.11 1.55 -0.28  
56628 Beta3 19.06 -4.61 8.58 19.74 10.69  
56628 BZP Rat Brain Site 91.46 96.68 95.49 96.2 94.96 Secondary 

56628 D1 2.88 15.79 19.2 0 9.47  
56628 D2 -3.37 -5.01 -10.93 2.55 -4.19  
56628 D3 25.61 -2.43 -5.58 7.16 6.19  
56628 D4 6.69 -3.44 5.87 -0.66 2.12  
56628 D5 7.07 11.22 25.61 4.73 12.16  
56628 DAT 6.27 7.52 -11.23 4.36 1.73  
56628 DOR 25.87 36.05 27.41 23.76 28.27  
56628 GABAA -11.92 20.83 21.79 20.35 12.76  
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56628 H1 -21.14 -13.95 -7.87 4.17 -9.7  
56628 H2 16.15 -11.2 1.48 -14.7 -2.07  
56628 H3 7.24 16.96 1.74 -6.71 4.81  
56628 H4 8.33 -1.45 -14.31 -10.2 -4.41  
56628 KOR 77.56 72.82 65.94 61.96 69.57 Secondary 

56628 M1 -3.69 -23.35 -7.33 1.22 -8.29  
56628 M2 6.88 -20.45 11.89 2.55 0.22  
56628 M3 -1.33 -43.71 -8.66 2.18 -12.88  
56628 M4 -19.41 -29.99 -10.3 -7.95 -16.91  
56628 M5 -12.97 -9.13 -1.44 -8.58 -8.03  
56628 MOR -5.62 -4.35 -12.81 8.52 -3.57  
56628 NET -16.92 -8.63 -0.9 16.64 -2.45  
56628 PBR -5.87 17.3 4.23 7.06 5.68  
56628 SERT -0.16 19.48 17.96 -0.33 9.24  
56628 Sigma 1 38.3 50.34 50.17 39.49 44.58  
56628 Sigma 2 -21.6 -20.88 -12.81 59.45 1.04  
56628 AMPA -9.94 -77.92 -32.66 -7.29 -31.95  
56628 Kainate (Rat Brain) 8.07 -32.5 -5.02 11.12 -4.58  
56628 NMDA 53.17 88.86 94.93 71.62 77.15 Secondary 

56628 NR2B 2.87 -27.14 -13.01 2 -8.82 
56628 HCA2 8.96 27.82 18.01 88.18 35.74 
56628 Ca channel human 18.57 -18.05 10.55 28.33 9.85  
56628 HERG -23.54 -4.66 6.92 -1.63 -5.73  
56628 M3D 23.4 -7.16 -7.93 -6.4 0.48  
56628 M4 D 36.65 -4.66 -9.7 -17.76 1.13  
56628 NTS1 -29.52 -21.66 -29.07 -20.76 -25.25  
56628 Alpha2Beta2 12.48 -0.71 3.23 0.51 3.88  
56628 Alpha2Beta4 4.98 5.62 13.81 6.25 7.67  
56628 Alpha3Beta2 2.04 6.11 -4.28 8.97 3.21  
56628 Alpha3Beta4 12.56 7.24 10.4 15.09 11.32  
56628 Alpha4Beta2 3.4 5.24 8.93 1.94 4.88  

56628 

Alpha4Beta2 (Rat 
Brain) 12.69 -9.07 -3.72 2.9 0.7  

56628 Alpha4Beta4 18.24 21.23 13.01 5.29 14.44  
56628 Alpha7 -3.38 -18.5 -10.08 -11.43 -10.85  
56628 NOP 6.27 10.65 -3.87 -13.46 -0.1  
56628 OT 9.09 -10.34 -12.69 11.43 -0.63  
56628 V1A 43.61 51.92 35.31 9.71 35.14  
56628 V1B 44.9 48.32 49.76 40.03 45.75  
56628 V2 53.48 50.54 31.26 36.58 42.97  
56628 DAT 30.73 7.28 1.92 26.27 16.55  
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Synthesis of compound 34 (Compound 34 in this manuscript is compound 1 in the publised thesis). 
 Li,G. "Design and Synthesis of Achiral and Chiral Imidazodiazepine (IMDZ) GABA(A)R Subtype Selective Ligands 
for the Treatment of CNS Disorders, as well as Asthma" (2019). Theses and Dissertations. 2093. 
https://dc.uwm.edu/etd/2093. 
 
Synthetic scheme can be found on page 29 of the thesis 

 
 

Experimental can be found on page 200 on the thesis 

Ethyl (R)-8-ethynyl-6-(2-fluorophenyl)-4-methyl-4H-benzo[f]imidazo[1,5-a][1,4] diazepine-3-

carboxylate (SH-053-2'F-R-CH3, 1) 

 
The intermediate 7 (44.4 g, 96.6 mmol) was dissolved in THF (400 mL) and cooled to -78 oC. This was 
treated with tetrabutylammonium fluoride hydrate (1 M solution in THF, 145 mmol), and this was 
followed by water (45 mL). The reaction mixture was stirred until the starting material was consumed as 
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indicated by TLC (silica gel), about 1 h. The reaction mixture was allowed to warm to rt, and water (200 
mL) was slowly added. The solution was extracted with EtOAc and the organic extracts were combined, 
washed with brine, dried (Na2SO4), and the solvent was removed under reduced pressure. The residue 
which resulted was purified by a wash column (silica gel, EtOAc/hexanes 1:1) to afford pure ethyl ester 1 
as a white powder (36 g, 96.3 %). The deprotection of the triisopropylsilyl analog 8 (27.2 g, 50.0 mmol) 
followed the same procedure as the deprotection of the trimethylsilyl analog 7 to produce the same 
product ethyl ester 1 (17.4 g, 89.8 %): [α] 26D = +20.9 (c 0.89, EtOAc); 1H NMR (300 MHz, CDCl3) δ 7.93 (s, 
1H), 7.69 (d, J = 8.1 Hz, 1H), 7.57 (t, J = 9.6 Hz, 2H), 7.48 – 7.36 (m, 2H), 7.24 (t, J = 7.5 Hz, 1H), 7.02 (t, J = 9.3 
Hz, 1H), 6.69 (q, J = 7.1 Hz, 1H), 4.54 – 4.27 (m, 2H), 3.15 (s, 1H), 1.40 (t, J = 7.1 Hz, 3H), 1.27 (d, J = 7.2 Hz, 
3H). 13C NMR (75 MHz, CDCl3) δ 163.20 (s), 162.91 (s), 160.08 (d, 1JC-F = 252.0 Hz), 141.64 (s), 135.17 (s), 
134.86 (s), 134.49 (s), 133.88 (s), 131.93 (d, 3JC-F = 8.2 Hz), 131.17 (s), 129.59 (s), 129.50 (s), 128.64 (d, 3JC-F = 
12.6 Hz), 124.47 (d, 4JC-F = 3.3 Hz), 122.23 (s), 121.62 (s), 116.16 (d, 2JC-F = 21.5 Hz), 81.40 (s), 79.78 (s), 60.75 
(s), 50.07 (s), 14.85 (s), 14.41 (s); HRMS (ESI/IT-TOF) m/z: [M + H]+ Calcd for C23H19FN3O2 388.1456; found 
388.1439. 
 
 
 
Synthesis of compound 24. (Compound 24 in this manuscript is compound 100 in the publised thesis). 
 Li,G. "Design and Synthesis of Achiral and Chiral Imidazodiazepine (IMDZ) GABA(A)R Subtype Selective Ligands 
for the Treatment of CNS Disorders, as well as Asthma" (2019). Theses and Dissertations. 2093. 
https://dc.uwm.edu/etd/2093. 
 
Scheme can be found on page 338 

 
 

Experimental can be found on page 383 
 
2.1.1.1. (R)-Ethyl-8-chloro-6-(2-fluorophenyl)-4-methyl-4H-benzo[f]imidazo[1,5-

a][1,4]diazepine-3-carboxylate (GL-III-53, 100) 
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The amide GL-III-52 99 (25.0 g, 82.5 mmol) was dissolved in dry THF (300 mL), and cooled to -50 °C using 

a dry ice bath, after which potassium t-butoxide (12.0 g, 107.3 mmol) was added in one portion. The 

reaction mixture was stirred until it reached 0 °C and then stirred for 0.5 h at 0 °C. The mixture was then 

cooled to -50 °C, after which diethyl chlorophosphate (21.9 g, 125.0 mmol) was added dropwise with an 

addition funnel. The dry ice bath was removed to allow the temperature to rise to 0 °C, after which it was 

allowed to stir for 2 h with an ice-water bath. The solution was then cooled to -78 °C with a dry-ice bath 

and ethyl isocyanoacetate (14.1 g, 125.0 mmol) was added, and this was immediately followed by a 

second portion of potassium t-butoxide (12.0 g, 107.3 mmol). This solution was allowed to stir overnight 

during which period it was allowed to warm to rt. The reaction progress was completed after 14 h on 

analysis by TLC (silica gel, EtOAc/hexanes, 1:1). The reaction mixture was quenched by the addition of a 

cold saturated aq solution of NaHCO3 (500 mL) and extracted with EtOAc. The organic layers were 

combined;  washed with brine (2 x 200 mL), and dried (Na2SO4). The solvent was removed under reduced 

pressure to obtain a dark brown solid residue. The solid was washed with Et2O/EtOAc (9:1) to remove 

most of the impurities and the solid was further recrystallized from EtOAc and hexane (1:3), and this was 

followed by washing the solid with cold Et2O to afford the majority of the pure ethyl ester. Alternative 

recrystallization method: the residue was dissolved in MTBE and the mixture was heated to 50 °C, after 

which the solvent was removed under reduced pressure to 1/3 of its original volume to obtain the 

precipitates. The solid was filtered off and washed with cold Et2O. The remaining filtrate was combined 

and purified by flash chromatography to obtain additional ethyl ester (silica gel, EtOAc/ hexanes  3/2) as 
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an off-white solid 100 (22.8 g, 69.5 % yield):  1H NMR (500 MHz, CDCl3) δ 7.95 (s, 1H), 7.62 – 7.53 (m, 3H), 

7.44 (td, J = 7.4, 1.4 Hz, 1H), 7.28 – 7.20 (m, 2H), 7.03 (t, J = 9.2 Hz, 1H), 6.69 (q, J = 7.2 Hz, 1H), 4.48 – 4.20 

(m, 2H), 1.40 (t, J = 7.1 Hz, 3H), 1.27 (d, J = 7.3 Hz, 3H); 13C NMR (126 MHz, CDCl3) δ 162.87, 161.07, 

159.08, 141.49, 134.91, 133.29, 133.17, 132.19, 132.13, 132.00, 131.20, 130.82, 130.14, 129.46, 128.38, 128.28, 

124.59, 124.56, 123.57, 116.31, 116.14, 60.81, 50.08, 14.86, 14.43; HRMS (ESI/IT-TOF) m/z: [M + H]+ Calcd 

for C21H18ClFN3O2 398.1066; found 398.1064. 

 

Synthesis of compound 42: compound 42 in this manuscript is the compound 153 in scheme 

 

Ethyl 8-bromo-6-(2-fluorophenyl)-4H-benzo[f]imidazo[1,5-a][1,4]diazepine-3-carboxylate 

(153) 
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The imidazodiazepine intermediate, 7-bromo-5-(2-fluorophenyl)-1,3-dihydro-2H-benzo[e][1,4]diazepin-2-

one (59, 25 g, 75.03 mmol) was dissolved in anhydrous tetrahydrofuran (150 mL) and cooled to −30 °C 

using a dry ice/IPA bath. Solid potassium t-butoxide (12.6 g, 112.55 mmol) was added in one portion once 

to the reaction mixture after which the mixture was stirred for 30 min at  0oC. Then diethyl 

chlorophosphate (16.26 mL, 112.55 mmol) was added dropwise to the reaction mixture over a 20 min 

period at −40 to −30 °C. Upon completion of the addition, the reaction mixture was allowed to stir until 

consumption of starting material as confirmed on silica gel TLC (ethyl acetate). At that point, ethyl 

isocyanoacetate (12.3 mL, 112.55 mmol) was then added dropwise to the reaction mixture at −50 to −40 °C 

for a period of 15 min followed by addition of  potassium t-butoxide solution (12.6 g, 112.55 mmol) . The 

reaction mixture was then allowed to warm to rt and stirred for an additional 12 h at which point the 

reaction was deemed complete by analysis by TLC (silica gel and ethyl acetate). The reaction mixture was 

quenched with a saturated aq solution of sodium bicarbonate (100 mL) and diluted with ethyl acetate 

(200mL). The biphasic mixture, which resulted, was allowed to stand for 5 min and the layers were 

separated. The organic layer was separated and the aq layer was extracted with ethyl acetate (100 mL x 2). 

The combined organic layers were washed with 5 saturated solution of aq sodium chloride (2x 200 mL) 

and dried (Na2SO4). The solvents were removed under reduced pressure and the gummy residue was 

purified by silica gel column chromatography ( EtOAc: Hexane = 3:7 to 6:4). The appropriate fractions 

were collected and the solvents were evaporated under reduced pressure. The residue was dried under 

vacuum to afford the product 153 as a light brown colored powder (20.8 g, 65%). Rf = 0.4 (EtOAc-hexanes, 
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1:1). 1H NMR (500 MHz, CDCl3) δ 7.97 (s, 1H), 7.68 (dd, J = 67.8, 6.8 Hz, 2H), 7.50 (d, J = 8.2 Hz, 1H), 7.44 

(d, J = 7.9 Hz, 2H), 7.21 (d, J = 4.5 Hz, 1H), 7.02 – 6.92 (m, 1H), 6.06 (d, J = 1.2 Hz, 1H), 4.37 (q, 2H), 4.07 (d, J 

= 0.4 Hz, 1H), 1.38 (t, J = 4.1 Hz, 3H). 13C NMR (126 MHz, CDCl3) δ 164.98 (s), 162.77 (s), 160.16 (d, 1JC-F = 

251.5 Hz), 138.31 (s), 135.16 (s), 134.36 (s), 133.27 (s), 133.13 (s), 132.49 (d, 4JC-F = 8.3 Hz), 131.24 (s), 130.52 

(s), 129.38 (s), 127.37 (d, 3JC-F = 11.9 Hz), 124.55 (s), 124.28 (s), 121.23 (s), 116.24 (d, 2JC-F = 21.4 Hz), 60.80 (s), 

44.87 (s), 14.44 (s). 19F NMR (471 MHz, CDCl3) δ -112.10 (s). HRMS (LCMS-IT-TOF) Calc. for 

C20H15N3O2FBr (M + H)+ 428.0404, found 428.0405. 

 

 


