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Table S1 

The impact of synthetic compounds on SH-SY5Y cytotoxicity 

Compd. 
Viabilities of SH-SY5Y Cells 

80(μM) 20(μM) 5(μM) 

9a 109.1±5.61 104.6±4.71 93.05±8.58 

9b 84.20±5.85 109.7±2.65 113.2±3.52 

9c 111.6±8.11 130.7±19.42 85.87±10.59 

9d 109.8±6.67 115.7±3.96 106.8±5.66 

9e 120.4±4.13 108.3±2.33 114.5±2.77 

9f 91.23±3.47 120.3±5.16 92.88±3.81 

9g 101.1±0.94 97.02±0.68 107.6±2.64 

9h 95.36±0.64 106.5±1.23 115.2±1.18 

9i 103.7±0.93 81.51±5.06 91.87±2.93 

9j 100.3±1.47 107.9±1.08 109.7±1.05 

9k 105.6±1.01 99.27±1.33 117.9±1.74 

9l 112.5±1.52 114.3±1.03 93.57±6.01 

9m 98.77±2.21 101.4±2.64 117.3±7.96 

9n 113.1±6.19 107.7±8.49 98.65±1.11 

9o 107.7±5.38 113.4±6.76 113.5±6.58 

9p 117.9±4.23 112.6±3.85 114.3±5.58 

9q 103.1±1.56 107.6±1.01 106.5±2.95 

9r 114.1±7.61 119.3±8.86 95.25±4.85 

9s 101.8±0.69 101.1±0.74 109.3±3.66 

 

1H, 13C, 19F NMR spectra and HR-MS (ESI) of compounds 

1-(3,5-dimethoxyphenyl)-4-(4-methoxybenzoyl)piperazine-2,5-dione (9a) 

 



 

 



X1 #73 RT: 0.32 AV: 1 NL: 1.04E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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407.12033

C20 H20 O6 N2 Na = 407.12136

-2.52183 ppm

385.13763

C20 H21 O6 N2 = 385.13941

-4.61797 ppm

1-(3,5-dimethoxyphenyl)-4-(4-methylbenzoyl)piperazine-2,5-dione (9b) 

 



 

X2 #47 RT: 0.21 AV: 1 NL: 9.11E8
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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391.12540

C20 H20 O5 N2 Na = 391.12644

-2.67477 ppm

369.14343

C20 H21 O5 N2 = 369.14450

-2.88672 ppm

1-(4-methylbenzoyl)-4-(3,4-methylenedioxyphenyl)piperazine-2,5-dione (9c) 



 

 

 



X21 #39 RT: 0.17 AV: 1 NL: 1.79E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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375.09427

C19 H16 O5 N2 Na = 375.09514

-2.33003 ppm

353.11182

C19 H17 O5 N2 = 353.11320

-3.91294 ppm

1-(4-methylbenzoyl)-4-phenylpiperazine-2,5-dione (9d) 

 



 

X22 #39 RT: 0.17 AV: 1 NL: 4.52E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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331.10440

C18 H16 O3 N2 Na = 331.10531

-2.75727 ppm

1-(3-methoxyphenyl)-4-(4-methylbenzoyl)piperazine-2,5-dione (9e) 



 

 

 

 



X23 #25 RT: 0.11 AV: 1 NL: 1.59E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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361.11490

C19 H18 O4 N2 Na = 361.11588

-2.71259 ppm

339.13260

C19 H19 O4 N2 = 339.13393

-3.93561 ppm

1-(4-methoxyphenyl)-4-(4-methylbenzoyl)piperazine-2,5-dione (9f) 

 



 

X24 #27 RT: 0.12 AV: 1 NL: 4.51E8
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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361.11481

C19 H18 O4 N2 Na = 361.11588

-2.96612 ppm

339.13303

C19 H19 O4 N2 = 339.13393

-2.67578 ppm

 1-(3,5-dimethoxyphenyl)-4-benzoylpiperazine-2,5-dione (9g) 



 

 

 



X3 #37 RT: 0.16 AV: 1 NL: 1.40E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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377.10965

C19 H18 O5 N2 Na = 377.11079

-3.03143 ppm

378.11273

355.12750

C19 H19 O5 N2 = 355.12885

-3.78942 ppm

1-(3,5-dimethoxyphenyl)-4-(4-fluorobenzoyl)piperazine-2,5-dione (9h) 





X4 #76 RT: 0.34 AV: 1 NL: 1.22E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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395.10043

C19 H17 O5 N2 F Na = 395.10137

-2.37322 ppm

373.11835

C19 H18 O5 N2 F = 373.11943

-2.89230 ppm

1-(3,5-dimethoxyphenyl)-4-(4-(trifluoromethyl)benzoyl)piperazine-2,5-dione (9i) 





X5 #66 RT: 0.29 AV: 1 NL: 1.54E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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445.09738

C20 H17 O5 N2 F 3 Na = 445.09818

-1.78796 ppm

423.11514

C20 H18 O5 N2 F 3 = 423.11623

-2.57594 ppm

1-(3,5-dimethoxyphenyl)-4-(4-(tert-butyl)benzoyl)piperazine-2,5-dione (9j) 

 



 

X6 #37 RT: 0.16 AV: 1 NL: 9.03E8
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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433.17227

C23 H26 O5 N2 Na = 433.17339

-2.58870 ppm

411.18982

C23 H27 O5 N2 = 411.19145

-3.96185 ppm

1-(3,5-dimethoxyphenyl)-4-acetylpiperazine-2,5-dione (9k) 



 

 

 



X7 #24 RT: 0.10 AV: 1 NL: 1.70E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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315.09421

C14 H16 O5 N2 Na = 315.09514

-2.96742 ppm

293.11212

C14 H17 O5 N2 = 293.11320

-3.67275 ppm

1-(3,5-dimethoxyphenyl)-4-(3-bromobenzoyl)piperazine-2,5-dione (9l) 

 



 

X8_210901112554 #6 RT: 0.03 AV: 1 NL: 2.25E8
T: FTMS + p ESI Full ms [200.0000-3000.0000]
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C19 H18 O5 N2 Br = 433.03936

-2.87338 ppm 435.03589

434.04132 436.03918

1-(3,5-dimethoxyphenyl)-4-propionylpiperazine-2,5-dione (9m) 



 

 

 



X9 #42 RT: 0.18 AV: 1 NL: 2.74E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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329.10980

C15 H18 O5 N2 Na = 329.11079

-3.00992 ppm

307.12772

C15 H19 O5 N2 = 307.12885

-3.68611 ppm

1-(3,5-dimethoxyphenyl)-4-butyrylpiperazine-2,5-dione (9n) 

 

 



 

X10 #40 RT: 0.18 AV: 1 NL: 1.85E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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343.12558

C16 H20 O5 N2 Na = 343.12644

-2.51531 ppm

321.14340

C16 H21 O5 N2 = 321.14450

-3.41321 ppm

1-(3,5-difluorobenzoyl)-4-(3,5-dimethoxyphenyl)piperazine-2,5-dione (9o) 





 

X14 #67 RT: 0.30 AV: 1 NL: 6.70E8
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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413.09103

C19 H16 O5 N2 F 2 Na = 413.09195

-2.21560 ppm

391.10870

C19 H17 O5 N2 F 2 = 391.11000

-3.32618 ppm

1-(3,5-dimethoxyphenyl)-4-pivaloylpiperazine-2,5-dione (9p) 



 

 

 



X15 #40-41 RT: 0.18-0.18 AV: 2 NL: 1.95E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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357.14112

C17 H22 O5 N2 Na = 357.14209

-2.73829 ppm

335.15897

C17 H23 O5 N2 = 335.16015

-3.50387 ppm

1-(3,5-dimethoxyphenyl)-4-(cyclopropanecarbonyl)piperazine-2,5-dione (9q) 

 

 



 

X16 #38 RT: 0.17 AV: 1 NL: 1.83E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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341.10986

C16 H18 O5 N2 Na = 341.11079

-2.72510 ppm

319.12762

C16 H19 O5 N2 = 319.12885

-3.83439 ppm

1-(3,5-dimethoxyphenyl)-4-(3-cyclopentylpropanoyl)piperazine-2,5-dione (9r) 



 

 

 



X18 #117 RT: 0.52 AV: 1 NL: 1.26E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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397.17230

C20 H26 O5 N2 Na = 397.17339

-2.74650 ppm

375.18997

C20 H27 O5 N2 = 375.19145

-3.93530 ppm

1-(3,5-dimethoxyphenyl)-4-(2-methoxyacetyl)piperazine-2,5-dione (9s) 

 



 

X20 #46 RT: 0.20 AV: 1 NL: 1.92E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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C15 H18 O6 N2 Na = 345.10571

-2.81396 ppm

323.12238

C15 H19 O6 N2 = 323.12376

-4.29336 ppm

 

 

 

 




