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1. General methods and instruments (Chemistry) 

All of the commercial chemicals were of reagent grade and were used without further purification. 

Melting points were measured on the Thermo Scientific 9200 apparatus. Proton nuclear magnetic 

resonance (1H NMR) spectra were determined on a Varian (400 MHz) spectrometer (Varian Medical 

Systems, Inc., Palo Alto, CA, U.S.A.). Multiplicity is indicated by the following abbreviations: singlet 

(s), doublet (d), doublet of doublet (dd), triplet (t), quartet (q), multiplet (m), and broad (b). The values 

of the chemical shifts are expressed in δ values (ppm), and the coupling constants (J) are reported in 

hertz. 13C NMR spectra were recorded on a Varian (100 MHz) spectrometer. Chemical shifts are 

provided in parts per million (ppm) downfield from tetramethylsilane (internal standard) with 

coupling constants in hertz. Mass spectra were recorded using high-resolution mass spectrometry 

(HRMS, ESI−MS), obtained on a G2 QTOF mass spectrometer (Waters Corporation, Milford, MA, 

U.S.A.). Infrared (IR) spectra were recorded as KBr disks using a Shimadzu FT-IR 8400S infrared 

spectrophotometer. Products were purified by column or flash column chromatography (Biotage, 

Sweden) using silica gel 60 (230−400 mesh Kieselgel 60). Additionally, thin-layer chromatography on 

0.25 mm silica plates (E. Merck, silica gel 60 F254) was used to monitor reactions. Spots were detected 

by viewing under ultraviolet (UV) light. The optical purity of the synthesized compounds was 

established by chiral high-performance liquid chromatography (HPLC) analysis: Chiralpak IG-3 (4.6 × 

150, 3), hexane/EtOH/ MeOH = 85:10:5, 1.5 mL/min, and λ = 280 nm.  



2. 1HNMR and 13CNMR charts 

 

  



 

 

  



 

 

  



 

 

  



 

 

  



 

 

  



 

 

  



 

 

  



 

 

  



 

 

  



 

 

  



 

 



 

 

  



 

 

  



 

 

  



 

 

  



 

 

  



 

 

  



 

 

  



 

 

  



 

 

  



 

 

  



 

 

  



 

  



3. HPLC charts 
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4. HRMS charts 

 

 

 

 

  



 

 

 

  



 

 

  



 

 

 

  



 

 

  



 

 

 

  



 

 

 

 

  



 

 

  



 

 

 

 

 

 

  



 

 

 

 

 

  



 

 

 

 

 

  



 

 

 

 

 

  



5. IR charts 

 

 

  



 

  



 

 

  



 

  



 

 

  



 

 

 



 

  



 

 

  



 

  



 

 

  



 

 



 

 

 



6. Materials and methods of monoamine oxidase (MAO) enzyme assay 

The inhibitory activity of MAO-A, B enzyme of the compounds was evaluated based on previously 

described method [1]. The MAO activity was measured in relative fluorescence units (RFU) evoked by 

peroxidase-catalyzed oxidation of Amplex Red® to resorufin, in which H2O2 generated by MAO 

reaction was used as the electron donor. Human recombinant MAO-A (hMAO-A) and MAO-B (hMAO-

B) enzyme expressed in insect cells were obtained from Sigma Aldrich. The 2 μL of test compound in 

DMSO (final concentration: 1 nM – 10 μM) was treated with 98 μL of hMAO enzyme solution in 50 mM 

sodium phosphate buffer (pH 7.4, final protein amounts: ~1.25 μg protein/well for MAO-A and ~2.5 μg 

protein/well for MAO-B) on 96-well black plate and incubated for 15 min at 37 °C. Then 100 μL of 

reaction working solution which is mixed solution of 400 μM Amplex Red® (Cayman, final 

concentration: 200 μM), 2 U/mL horseradish peroxidase (Sigma-Aldrich, final concentration: 1 U/mL) 

and 2 mM substrate (p-tyramine for MAO-A, benzylamine for MAO-B, Sigma-Aldrich, final 

concentration: 1 mM) in 50 mM sodium phosphate buffer (pH 7.4) were added and incubated for 20 

min at 37 °C in the dark. The fluorescent intensity was quantified using a microplate reader 

(SpectraMax®i3, Molecular Device) with an excitation at 545 nm and an emission at 590 nm. The 50% 

inhibitory concentrations (IC50) of compounds were determined as the mean ± S.E.M. in triplicate from 

the dose-response inhibition curves using SigmaPlot® 13.0. 
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