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1. Biological assay 

1.1 Inhibitory evaluation of compound 27 against LSD1, MAO-A and MAO-B 

  Inhibitory effects of the candidate compounds against LSD1 were evaluated 

according to our previously reported methods.1 Full length LSD1 cDNA encoding 

LSD1 was obtained by RT-PCR and cloned into pET-28b (pET-28b-LSD1). Then the 

plasmid pET-28b-LSD1 was transfected into BL21 (DE). The recombinant was 

induced with 0.25 mM IPTG at 20 oC and purified following affinity chromatography, 

ion exchange chromatography and gel filtration. Then the compounds were incubated 

with the recombinant and H3K4me2. After that, the fluorescence was measured at 

excitation wavelength 530 nm and emission wavelength 590 nm as reported in order 

to evaluate the inhibition rate of the candidate compounds. Inhibitory effects of 

compound 27 toward MAO-A and MAO-B were evaluated with enzyme from Sigma 

and a commercialized kit from Promega. 

1.2 Cell viability analysis  

  The human gastric carcinoma cell lines MGC-803 were supplied by the Cell Bank 

of Shanghai Institute of Cell Biology, Chinese Academy of Sciences. Exponentially 

growing cells were seeded at 5 × 103 cells per well into 96-well plates. After 24 h 

incubation at 37 oC, the culture medium was removed and replaced with fresh 

medium containing the candidate compounds in different concentrations. The cells 

were incubated for another 5 days. Then, 20 μL of 3-(4,5-dimethylthiazol-2-yl)-2,5- 

diphenyltetrazolium bromide (MTT) solution (5 mg/mL) was added to each well and 

incubated for 4 h at 37 oC. The medium containing MTT was discarded, then 150 mL 

of dimethyl sulfoxide (DMSO) was added to each well and the plates agitated until 

the dark blue crystals (formazan) had completely dissolved. The absorbance was 

measured using a microplate reader at a wavelength of 570 nm. Each concentration 

was analyzed in triplicate and the experiment was repeated three times.  

1.3 Reversibility analysis 

  The dilution assay was done as published.2 Briefly, an amount of 2.5 μg of LSD1 

recombinant was incubated with 312.5 μM compound 27, 600 μM GSK2879552, or 

DMSO. At 1 h later, 1.25 μg aliquots were removed from all samples and diluted into 
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HRP-assay solution containing substrate and coupling reagents to a final volume of 

100 μL. This represents an 80-fold dilution of the inhibitor concentration, which is 

expected to yield the same inhibition rate for an irreversible inhibitor or significant 

difference for a reversible inhibitor. 

1.4 Western blot 

  MGC-803 cells were treated with indicated concentrations of compound 27, the 

cells were collected, lysed in RIPA buffer containing a protease inhibitor cocktail for 

30 min, followed by centrifugation at 12,000 rpm for 10 min at 4 oC. After the 

collection of supernatant, the protein concentration was detected using a 

bicinchonininc acid assay kit (Beyotmie Biotechnology, Haimen, China). After 

addition with loading buffer, cell lyses were boiled for 10 min at 100 oC for SDS- 

polyacrylamide gel electrophoresis (PAGE). Proteins were transferred to 

nitrocellulose (NC) membranes. Then the membranes were blocked with 5% skim 

milk at room temperature for 2 h, and then incubated overnight at 4 oC with primary 

antibodies. After washing the membrane with the secondary antibody (1:5000) at 

room temperature for 2 h,the blots were washed with PBS containing 0.05% 

Tween-20 (PBST). The antibody-reactive bands were revealed by enhanced 

chemiluminescence (ECL) and exposed on Kodak radiographic film. 

Antibodies used were against histone H3K4me1 (Abcam no. ab176877), H3K4me2 

(Abcam no. ab32356), H3K4me3 (Abcam no. ab8580), H3K9me1 (Abcam no. 

ab9045), H3K9me2 (Abcam no. ab1220), E-Cadherin (Cell Signaling no. 3195S), 

N-Cadherin (Cell Signaling no. 13116S), and GAPDH (GoodHere no. AB-M-M 001). 

1.5 Transwell  

  For the migration assay, MGC-803 cells were seeding into Corning® 

Costar®Transwell® cell culture chamber with porous membrance (8.0 μM pore size). 

The upper chamber was placed into a 24-well plate (lower chamber). 100 uL medium 

containing 1% FBS, different concentrations of compound 27 and 10,000 cells were 

added to each upper chamber. In the lower chamber, 500 μL medium with 20% FBS 

was used as chemoattractant. After incubation for 24 h, both chambers were washed 

by PBS for three times. Non-migrated cells were removed from the upper surface of 
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the membrane byscrubbing with cotton tipped swab, and the migrated cells were fixed 

with methanol for 15 min. Then the chambers were stained with Hoechest 33258 (10 

μg/mL) for 15 min, migrated cells were detected and numbered using high content 

screening system (ArrayScan XTI, Thermo Fisher Scientific, MA). 

2. Molecular docking 

  The Molecular Operating Environment (MOE, Version 2015) was used for docking 

studies. The crystal structure of LSD1 in complex with an H3K4 peptide (PDB code 

2V1D) was downloaded from PDB database and prepared using the default 

parameters. Hydrogen atoms and the partial charges for all atoms were added by using 

the protonate 3D module, the H3K4 peptide ligand and all water molecules were 

deleted, FAD was retained in the protein structure for docking, and the protein was 

energy-minimized using Amber 10 : EHT forcefield. The docking site was generated 

using MOE-site Finder. The 3D structures of compounds 18 and 20 were built and 

energy-minimized using Amber 10 : EHT forcefield. The default Triangle Matcher 

placement method was used for docking. GBVI/WSA dGscoring function which 

estimates the free energy of binding of the ligand from a giver pose was used to rank 

the final poses. 

3. Chemistry 

  General 

  Reagents and solvents were purchased from commercial sources and were used 

without further purification. All reaction were monitored by thin-layer 

chromatography and visualized with UV light. Melting points were determined on an 

X-5 micromelting apparatus and are uncorrected. 1HNMR and 13CNMR spectra were 

recorded on a Bruker 400 MHz and 100 MHz spectrometer respectively. High 

resolution mass spectra (HRMS) were recorded on a Waters Micromass Q-T of 

Micromass spectrometer by electrospray ionization (ESI). Final products were 

of  >95% purity as analyzed by HPLC analysis (Phenomenex column, C-18, 5.0 μm, 

4.6 mm × 150 mm) on Dionex UltiMate 3000 UHPLC instrument from ThermoFisher. 

The signal was monitored at 254 nm with a UV dector. A flow rate of 1.0 mL/min was 

used with a mobile phase of methanol in H2O (80:20, v/v). The intermediates 1a-c and 
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1f-h were previously reported.3 

General procedure for the synthesis of intermediates 1d and 1e 

7-Chloro-3-cyclopentyl-5-(propylthio)-3H-[1,2,3]triazolo[4,5-d]pyrimidine (1d) 

  The intermediate 1d was prepared following our previously reported procedure.3 

The mixture of 4,6-dichloro-2-(propylthio)pyrimidin-5-amine (1 eq), 

cyclopentylamine (1 eq) and triethylamine (1.2 eq) in N,N-dimethylformamide was 

heated to 100 oC for 20 h and monitored by TLC (PE/EA = 5:1). After completion of 

the reaction, the mixture was cooled to room temperature and acetic acid (1/2 volume 

of DMF) was added. The mixture was cooled in an ice bath and sodium nitrite (1 eq in 

small amount of water) was added dropwise to keep the reaction temperature below 

15 oC. After the addition, the reaction mixture was stirred for 30 min at 10~15 oC. 

TLC indicated completion of the reaction. The solution was diluted with double 

volume of ethyl acetate and washed with water for 3 times, then neutralized with 

saturated sodium bicarbonate. The organic layer was concentrated under reduced 

pressure to give the crude product 1d, which was used to the next step without further 

purification. Small amount of the crude product was purified by flash column 

chromatography for structure identification. Yellow waxy solid. 1HNMR (400 MHz, 

Chloroform-d, ppm): δ 5.26-5.33 (m, 1H), 3.19-3.23 (m, 2H), 2.28-2.33 (m, 4H), 

2.03-2.08 (m, 2H), 1.78-1.87 (m, 4H), 1.07-1.11 (t, J = 7.4 Hz, 3H). HR-MS (ESI): 

Calcd. C12H16ClN5S, [M+Na]+ m/z: 320.0713, found: 320.0712. 

7-Chloro-3-isobutyl-5-(propylthio)-3H-[1,2,3]triazolo[4,5-d]pyrimidine (1e)  

  The intermediate 1e was prepared from isobutylamine and 

4,6-dichloro-2-(propylthio)pyrimidin-5-amine using a procedure similar to the 

synthesis of 1d. Yellow oil. 1HNMR (400 MHz, Chloroform-d, ppm) : δ 4.42-4.44 (d, 

J = 7.2 Hz, 2H), 3.19-3.22 (t, J = 7.2 Hz, 2H), 2.39-2.47 (m, 1H), 1.77-1.85 (m, 2H), 

1.07-1.11 (t, J = 7.2 Hz, 3H), 0.98-1.00 (d, J = 6.4 Hz, 6H). HR-MS (ESI): Calcd. 

C11H16ClN5S, [M+Na]+ m/z: 308.0713, found: 308.0715. 

General procedure for the synthesis of compounds 3-27 

2-(7-((4-Chlorophenyl)amino)-5-(propylthio)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-

3-yl)ethan-1-ol (3) 
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  The mixture of 1b (100 mg, 1 eq), 4-chloroaniline (47 mg, 1 eq) and triethylamine 

(45 mg, 1.2 eq) in 20 ml of ethanol was refluxed overtime and monitored by TLC 

(PE/EA, 1:1 ). After completion of the reaction, the mixture was concentrated under 

reduced pressure. The residue was dissolved in ethyl acetate and washed with water 

successively. The pure product was obtained by flash column chromatography on 

silica gel using PE/EA (1:1) to afford compound 3 (83 mg, yield 62%) as a white solid. 

Mp 156~157 oC. 1HNMR (400 MHz, DMSO-d6, ppm): δ 11.01 (s, 1H), 7.92-7.94 (d, 

J = 8.8 Hz, 2H), 7.44-7.46 (d, J = 8.8 Hz, 2H), 4.97-5.00 (t, J = 5.8 Hz, 1H), 

4.55-4.58 (t, J = 5.4 Hz, 2H), 3.91-3.95 (q, 2H), 3.09-3.13 (t, J = 7.2 Hz, 2H), 

1.68-1.74 (m, 2H), 0.96-1.00 (t, J = 7.2 Hz, 3H). 13CNMR (100 MHz, DMSO-d6, 

ppm): δ 169.70, 151.41, 150.48, 137.84, 128.92, 128.25, 123.70, 123.39, 59.27, 49.72, 

32.94, 22.96, 13.76. HR-MS (ESI): Calcd. C15H17ClN6OS, [M+H]+ m/z: 365.0951, 

found: 365.0953. 

2-(7-((4-Bromophenyl)amino)-5-(propylthio)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-

3-yl)ethan-1-ol (4) 

  Compound 4 was prepared from 1b (100 mg, 1 eq), 4-bromoaniline (63 mg, 1 eq) 

and triethylamine (45 mg, 1.2 eq) according to the procedure described above for the 

synthesis of compound 3 to afford compound 4 (75 mg, yield 50%) as a yellow solid. 

Mp 149~151 oC. 1HNMR (400 MHz, DMSO-d6, ppm ): δ 11.00(s,1H)，7.87-7.89 (d, J 

= 8.8 Hz, 2H), 7.57-7.60 (m, 2H), 4.55-4.58 (t, J = 5.6 Hz, 2H), 3.91-3.94 (t, J = 5.6 

Hz, 2H), 3.09-3.13 (t, J = 7.1 Hz, 2H), 1.68-1.74 (m, 2H), 0.96-1.00 (t, J = 7.4 Hz, 

3H). 13CNMR (100 MHz, DMSO-d6, ppm): δ 169.70, 151.39, 150.49, 138.27, 131.83, 

124.06, 123.41, 116.37, 59.27, 49.72, 32.94, 22.96, 13.76. HR-MS (ESI): Calcd. 

C15H17BrN6OS, [M+H]+ m/z: 409.0446, found: 409.0444. 

2-(7-((4-Fluorophenyl)amino)-5-(propylthio)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-

3-yl)ethan-1-ol (5) 

  Compound 5 was prepared from 1b (100 mg, 1 eq), 4-fluoroaniline (41 mg, 1 eq) 

and triethylamine (45 mg, 1.2 eq) according to the procedure described above for the 

synthesis of compound 3 to afford compound 5 (67 mg, yield 53%) as a light yellow 
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solid. Mp 140~141 oC. 1HNMR (400 MHz, DMSO-d6, ppm): δ 10.92 (s, 1H)，

7.87-7.90 (m, 2H), 7.23-7.27 (m, 2H), 4.98-5.00 (t, J = 5.6 Hz, 2H), 4.54-4.57 (t, J = 

5.6 Hz, 2H), 3.91-3.95 (q, 2H), 3.08-3.11 (t, J = 7.0 Hz, 2H), 1.65-1.74 (m, 2H), 

0.95-0.99 (t, J = 7.4 Hz, 3H). 13CNMR (100 MHz, DMSO-d6, ppm): δ 169.68, 151.53, 

150.44, 135.10, 124.25, 123.30, 115.78, 115.57, 59.27, 49.68, 32.91, 23.01, 13.75. 

HR-MS (ESI): Calcd. C15H17FN6OS, [M+Na]+ m/z: 371.1066, found: 371.1072. 

2-(5-(Propylthio)-7-((3,4,5-trimethoxyphenyl)amino)-3H-[1,2,3]triazolo[4,5-d]pyr

imidin-3-yl)ethan-1-ol (6) 

  Compound 6 was prepared from 1b (100 mg, 1 eq), 3,4,5-trimethoxyaniline (67 mg, 

1 eq) and triethylamine (45 mg, 1.2 eq) according to the procedure described above 

for the synthesis of compound 3 to afford compound 6 (110 mg, yield 72%) as a white 

solid. Mp 163~165 oC. 1HNMR (400 MHz, Chloroform-d, ppm): δ 8.34 (s, 1H)，7.13 

(s, 2H), 4.72-4.75 (t, J = 4.8 Hz, 2H), 4.38-4.42 (t, J = 6.8 Hz, 1H), 4.25-4.27 (q, 2H), 

3.90 (s, 6H), 3.85 (s, 3H), 3.08-3.12 (t, J = 7.2 Hz, 2H), 1.73-1.78 (q, 2H), 1.03-1.06 

(t, J = 7.2 Hz, 3H). 13CNMR (100 MHz, Chloroform-d, ppm): δ 171.52, 153.24, 

150.62, 149.64, 134.89, 133.58, 123.33, 98.59, 61.00, 60.70, 56.18, 50.94, 33.24, 

22.30, 13.50. HR-MS (ESI): Calcd. C18H24N6O4S, [M+Na]+ m/z: 443.1477, found: 

443.1479. 

2-(7-(Benzylamino)-5-(propylthio)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-3-yl)ethan-

1-ol (7) 

  Compound 7 was prepared from 1b (100 mg, 1 eq), benzylamine (40 mg, 1 eq) and 

triethylamine (45 mg, 1.2 eq) according to the procedure described above for the 

synthesis of compound 3 to afford compound 7 (98 mg, yield 78%) as a white solid. 

Mp 139~140 oC. 1HNMR (400 MHz, Chloroform-d, ppm): δ 7.31-7.41 (m, 5H), 

7.14-7.15 (m, 1H), 4.88-4.90 (d, J = 6 Hz, 2H), 4.68-4.70 (t, J = 4.6 Hz, 2H), 4.45 (m, 

1H), 4.16 (m, 2H), 3.10-3.13 (t, J = 7.4 Hz, 2H), 1.73-1.82 (m, 2H), 1.03-1.07 (t, J = 

7.2 Hz, 3H). 13CNMR (100 MHz, Chloroform-d, ppm): δ 171.42, 153.23, 149.55, 

137.44, 128.79, 127.89, 127.79, 123.30, 60.85, 51.17, 44.68, 33.36, 22.71, 13.51. 

HR-MS (ESI): Calcd. C16H20N6OS, [M+Na]+ m/z: 367.1317, found: 367.1319. 

2-(7-((4-Methylbenzyl)amino)-5-(propylthio)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-
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3-yl)ethan-1-ol (8) 

  Compound 8 was prepared from 1b (100 mg, 1 eq), 4-methylbenzylamine (44 mg, 

1 eq) and triethylamine (45 mg, 1.2 eq) according to the procedure described above 

for the synthesis of compound 3 to afford compound 8 (88 mg, yield 67%) as a white 

solid. Mp 154~155 oC. 1HNMR (400 MHz, Chloroform-d, ppm): δ 7.28-7.30 (d, J = 

8.0 Hz, 2H), 7.16-7.18 (d, J = 7.9 Hz, 2H), 4.83-4.85 (d, J = 5.6 Hz, 2H), 4.68-4.70 (t, 

J = 4.6 Hz, 2H), 4.47-4.50 (t, J = 6.4 Hz, 1H), 4.14-4.17 (m, 2H), 3.121-3.14 (t, J = 

7.2 Hz, 2H), 2.36 (s, 3H), 1.79-1.82 (m, 2H), 1.06 (t, J = 7.4 Hz, 3H). 13CNMR (100 

MHz, Chloroform-d, ppm): δ 171.39, 153.18, 149.51, 137.55, 134.37, 129.44, 127.94, 

123.31, 60.85, 51.21, 44.46, 33.36, 22.72, 21.14, 13.52. HR-MS (ESI): Calcd. 

C17H22N6OS, [M+Na]+ m/z: 381.1473, found: 381.1475. 

2-(7-((4-Methoxybenzyl)amino)-5-(propylthio)-3H-[1,2,3]triazolo[4,5-d]pyrimidi

n-3-yl)ethan-1-ol (9) 

  Compound 9 was prepared from 1b (100 mg, 1 eq), 4-methoxybenzylamine (50 mg, 

1 eq) and triethylamine (45 mg, 1.2 eq) according to the procedure described above 

for the synthesis of compound 3 to afford compound 9 (110 mg, yield 81%) as a white 

solid. Mp 148~149 oC. 1HNMR (400 MHz, DMSO-d6, ppm): δ 9.45-9.48 (t, J = 6 Hz, 

1H), 7.27-7.29 (d, J = 8.8 Hz, 2H), 6.88-6.90 (d, J = 8.8 Hz, 2H), 4.94-4.97 (t, J = 5.8 

Hz, 1H), 4.64-4.66 (d, J = 6.0 Hz, 2H), 4.48-4.50 (t, J = 5.4 Hz, 2H), 3.86-3.91 (q, 

2H), 3.72 (s, 3H), 3.04-3.07 (t, J = 7.2 Hz, 2H), 1.61-1.72 (m, 2H), 0.92-0.96 (t, J = 

7.4 Hz, 3H). 13CNMR (100 MHz, DMSO-d6, ppm): δ 169.59, 158.74, 153.42, 150.05, 

131.35, 129.04, 123.22, 114.28, 114.18, 59.28, 55.51, 49.52, 43.11, 32.90, 23.08, 

13.78. HR-MS (ESI): Calcd. C17H22N6O2S, [M+H]+ m/z: 375.1603, found: 375.1608. 

4-(((3-(2-Hydroxyethyl)-5-(propylthio)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)a

mino)methyl)phenol (10) 

  Compound 10 was prepared from 1b (100 mg, 1 eq), 4-hydroxybenzylamine (45 

mg, 1 eq) and triethylamine (45 mg, 1.2 eq) according to the procedure described 

above for the synthesis of compound 3 to afford compound 10 (99 mg, yield 75%) as 

a white solid. Mp 198~199 oC. 1HNMR (400 MHz, DMSO-d6, ppm): δ 9.40-9.43 (t, J 

= 6.0 Hz, 1H), 9.31 (s, 1H), 7.15-7.17 (d, J = 8.4 Hz, 2H), 6.70-6.72 (d, J = 8.4 Hz, 
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2H), 4.94-4.97 (t, J = 5.8 Hz, 1H), 4.60-4.62 (d, J = 6 Hz, 2H), 4.48-4.50 (d, J = 5.4 

Hz, 2H), 3.86-3.91 (m, 2H), 3.05-3.08 (t, J = 7.2 Hz, 2H), 1.62-1.70 (m, 2H), 

0.93-0.97 (t, J = 7.4 Hz, 3H). 13CNMR (100 MHz, DMSO-d6, ppm): δ 169.58, 156.81, 

153.40, 150.04, 129.57, 129.08, 123.21, 115.50, 59.29, 49.51, 43.20, 32.90, 23.09, 

13.78. HR-MS (ESI): Calcd. C16H20N6O2S, [M+H]+ m/z: 361.1447, found: 361.1448. 

2-(7-(4-Benzylpiperazin-1-yl)-5-(propylthio)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-3

-yl)ethan-1-ol (11) 

  Compound 11 was prepared from 1b (100 mg, 1 eq), benzylpiperazine (65 mg, 1 eq) 

and triethylamine (45 mg, 1.2 eq) according to the procedure described above for the 

synthesis of compound 3 to afford compound 11 (116 mg, yield 77%) as a yellow 

solid. Mp 115~116 oC. 1HNMR (400 MHz, Chloroform-d, ppm): δ 7.36-7.37(m, 4H), 

7.31-7.33 (m, 1H), 4.70-4.72 (t, J = 4.6 Hz, 2H), 4.66 (m, 2H), 4.51 (br, 1H), 

4.09-4.15 (m, 4H), 3.60 (s, 2H), 3.07-3.11 (t, J = 7.2 Hz, 2H), 2.58-2.67 (m, 4H), 

1.76-1.81 (m, 2H), 1.05-1.08 (t, J = 7.4 Hz, 3H). 13CNMR (100 MHz, Chloroform-d, 

ppm): δ 170.07, 152.29, 150.86, 137.48, 129.20, 128.39, 127.37, 123.85, 62.93, 61.10, 

53.23, 52.67, 51.28, 47.35, 43.69, 33.21, 22.69, 13.51. HR-MS (ESI): Calcd. 

C20H27N7OS, [M+H]+ m/z: 414.2076, found: 414.2078. 

3-Benzyl-7-(4-benzylpiperazin-1-yl)-5-(prop-2-yn-1-ylthio)-3H-[1,2,3]triazolo[4,5

-d]pyrimidine (12) 

  Compound 12 was prepared from 1c (100 mg, 1 eq), benzylpiperazine (56 mg, 1 eq) 

and triethylamine (39 mg, 1.2 eq) according to the procedure described above for the 

synthesis of compound 3 to afford compound 12 (85 mg, yield 77%) as a yellow solid. 

Mp 103~104 oC. 1HNMR (400 MHz, Chloroform-d, ppm): δ 7.43-7.45 (m, 2H), 

7.32-7.34 (m, 4H), 7.28-7.30 (m, 4H), 5.65 (s, 2H), 4.64 (s, 2H), 4.06 (s, 2H), 

3.89-3.90 (d, J = 2.4 Hz, 2H), 3.56 (s, 2H), 2.55-2.62 (m, 4H), 2.16 (t, J = 2.6 Hz, 1H). 

13CNMR (100 MHz, Chloroform-d, ppm): δ 167.84, 152.49, 150.76, 137.48, 135.06, 

129.18, 128.75, 128.54, 128.35, 128.31, 127.32, 123.82, 80.22, 70.15, 62.91, 53.19, 

52.70, 50.16, 47.27, 43.70, 19.73. HR-MS (ESI): Calcd. C25H25N7S, 

[M+H]+m/z:456.1970, found: 456.1971. 

Tert-butyl4-(3-benzyl-5-(prop-2-yn-1-ylthio)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-
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7-yl)piperazine-1-carboxylate (13) 

  Compound 13 was prepared from 1c (100 mg, 1 eq), 1-boc-piperazine (59 mg, 1 eq) 

and triethylamine (39 mg, 1.2 eq) according to the procedure described above for the 

synthesis of compound 3 to afford compound 13 (121 mg, yield 82%) as a yellow 

solid. Mp 128~129 oC. 1HNMR (400 MHz, Chloroform-d, ppm): δ 7.44-7.46 (m, 2H), 

7.29-7.34 (m, 3H), 5.67 (s, 1H), 4.61 (s, 2H), 4.04 (s, 2H), 3.90-3.91 (d, J = 2.8 Hz, 

2H), 3.56-3.60 (m, 4H), 2.17-2.18 (t, J = 2.8 Hz, 1H), 1.49 (s, 9H). 13CNMR (100 

MHz, Chloroform-d, ppm): δ 168.00, 154.58, 152.69, 150.81, 134.95, 128.78, 128.58, 

128.38, 123.79, 80.41, 80.15, 70.21, 50.26, 47.13, 43.52, 28.40, 19.78. HR-MS (ESI): 

Calcd. C23H27N7O2S, [M+H]+ m/z: 466.2025, found: 466.2026. 

2-(7-(3-Chlorophenoxy)-5-(propylthio)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-3-yl)et

han-1-ol (14) 

  The mixture of 1b (100 mg, 1 eq), 3-chlorophenol (47 mg, 1 eq) and K2CO3 (60 mg, 

1.2 eq) in 20 ml of ethanol was refluxed for 3 h and monitored by TLC (PE/EA, 1:1 ). 

After completion of the reaction, the reaction mixture was concentrated under reduced 

pressure. The residue was dissolved in ethyl acetate and washed with water 

successively. The pure product was obtained by flash column chromatography on 

silica gel using PE/EA (1:1) to afford compound 14 (114 mg, yield 85%) as a white 

solid. Mp 143~144 oC. 1HNMR (400 MHz, Chloroform-d, ppm): δ 7.38-7.42 (t, J = 

8.0 Hz, 1H), 7.31-7.33 (m, 2H), 7.18-7.21 (m, 1H), 4.77-4.80 (t, J = 4.8 Hz, 2H), 

4.19-4.23 (m, 2H), 3.20-3.23 (t, J = 6.6 Hz, 1H), 2.89-2.93 (t, J = 7.4 Hz, 1H), 

1.58-1.63 (m, 2H), 0.88-0.92 (t, J = 7.4 Hz, 3H). 13CNMR (100 MHz, Chloroform-d, 

ppm): δ 171.57, 159.37, 152.75, 152.03, 134.84, 130.35, 126.65, 123.62, 122.57, 

120.22, 60.78, 50.69, 33.62, 22.67, 13.30. HR-MS (ESI): Calcd. C15H16ClN5O2S, 

[M+Na]+ m/z: 388.0611, found: 388.0612. 

2-(7-(4-Chlorophenoxy)-5-(propylthio)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-3-yl)et

han-1-ol (15) 

  Compound 15 was prepared from 1b (100 mg, 1 eq), 4-chlorophenol (47 mg, 1 eq) 

and K2CO3 (60 mg, 1.2 eq) according to the procedure described above for the 

synthesis of compound 14 to afford compound 15 (106 mg, yield 79%) as a white 
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solid. Mp 153~155 oC. 1HNMR (400 MHz, DMSO-d6, ppm): δ 7.59-7.61 (d, J = 8.8 

Hz, 2H), 7.45-7.48 (d, J = 8.8 Hz, 2H), 4.97-4.50 (t, J = 5.8 Hz, 1H), 4.64-4.66 (t, J = 

5.4 Hz, 2H), 3.92-3.96 (m, 2H), 2.89-2.93 (t, J = 7.2 Hz, 1H), 1.51-1.57 (m, 2H), 

0.80-0.84 (t, J = 7.2 Hz, 3H). 13CNMR (100 MHz, DMSO-d6, ppm): δ 169.26, 159.20, 

152.64, 150.17, 130.56, 129.69, 123.90, 123.07, 58.79, 49.67, 32.67, 22.38, 13.08. 

HR-MS (ESI): Calcd. C15H16ClN5O2S, [M+Na]+ m/z:388.0611, found: 388.0612. 

2-(7-(Naphthalen-1-yloxy)-5-(propylthio)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-3-yl

)ethan-1-ol (16) 

  Compound 16 was prepared from 1b (100 mg, 1 eq), 1-naphthol (53 mg, 1 eq) and 

K2CO3 (60 mg, 1.2 eq) according to the procedure described above for the synthesis 

of compound 14 to afford compound 16 (94 mg, yield 67%) as a white solid. Mp 

124~125 oC. 1HNMR (400 MHz, Chloroform-d, ppm): δ 7.83-7.93 (m, 3H), 7.51-7.56 

(m, 2H), 7.44-7.48 (m, 1H), 7.39-7.41 (d, J = 7.2 Hz, 1H), 4.79-4.81 (t, J = 5.0 Hz, 

2H), 4.20-4.24 (m, 2H), 3.31-3.34 (t, J = 6.4 Hz, 1H), 2.55-2.59 (t, J = 7.4 Hz, 2H), 

1.19-1.28 (m, 2H), 0.56-0.60 (t, J = 7.4 Hz, 3H). 13CNMR (100 MHz, Chloroform-d, 

ppm): δ 171.66, 160.28, 152.85, 147.89, 134.79, 128.05, 126.89, 126.68, 126.64, 

126.58, 125.38, 123.71, 121.51, 118.22, 60.84, 50.73, 33.47, 22.60, 13.09. HR-MS 

(ESI): Calcd. C19H19N5O2S, [M+Na]+ m/z: 404.1157, found: 404.1155. 

2-(7-(naphthalen-2-yloxy)-5-(propylthio)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-3-yl)

ethan-1-ol (17) 

  Compound 17 was prepared from 1b (100 mg, 1 eq), 2-naphthol (53 mg, 1 eq) and 

K2CO3 (60 mg, 1.2 eq) according to the procedure described above for the synthesis 

of compound 14 to afford compound 17 (102 mg, yield 73%) as a white solid. Mp 

127~128 oC. 1HNMR (400 MHz, Chloroform-d, ppm): δ 7.89-7.94 (m, 2H), 7.84-7.86 

(m, 1H), 7.73-7.74 (d, J = 2.0 Hz, 1H), 7.52-7.54 (m, 2H), 7.39-7.42 (m, 1H), 

4.79-4.81 (t, J = 4.8 Hz, 2H), 4.20-4.24 (m, 2H), 3.33-3.36 (t, J = 6.5 Hz, 1H), 

2.79-2.83 (t, J = 7.4 Hz, 2H), 1.47-1.53 (m, 2H), 0.66-0.70 (t, J = 7.4 Hz, 3H). 

13CNMR (100 MHz, Chloroform-d, ppm): δ 171.62, 159.97, 152.67, 149.35, 133.81, 

131.70, 129.51, 127.86, 127.75, 126.76, 126.04, 123.87, 121.22, 118.80, 60.83, 50.76, 
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33.54, 22.67, 13.11. HR-MS (ESI): Calcd. C19H19N5O2S, [M+Na]+ m/z: 404.1157, 

found: 404.1155. 

2-(5-(Propylthio)-7-(p-tolylthio)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-3-yl)ethan-1-

ol (18) 

  Compound 18 was prepared from 1b (100 mg, 1 eq), 4-toluenethiol (45 mg, 1 eq) 

and triethylamine (45 mg, 1.2 eq) according to the procedure described above for the 

synthesis of compound 3 to afford compound 18 (95 mg, yield 72%) as a orange solid. 

Mp 107~108 oC. 1HNMR (400 MHz, Chloroform-d, ppm): δ 7.50-7.52 (d, J = 8.4 Hz, 

2H), 7.27-7.29 (d, J = 8.0 Hz, 2H), 4.72-4.74 (t, J = 4.8 Hz, 2H), 4.14-4.18 (m, 2H), 

3.34-3.37 (t, J = 6.6 Hz, 1H), 2.75-2.79 (t, J = 7.2 Hz, 2H), 2.43 (s, 3H), 1.43-1.49 (m, 

2H), 0.82-0.86 (t, J = 7.4 Hz, 3H). 13CNMR (100 MHz, Chloroform-d, ppm): δ 

170.34, 165.08, 148.66, 140.43, 135.96, 131.63, 130.15, 122.00, 60.81, 50.58, 33.44, 

22.53, 21.43, 13.28. HR-MS (ESI): Calcd. C16H19N5OS2, [M+Na]+ m/z: 384.0929, 

found: 384.0931. 

2-(7-((4-Chlorophenyl)thio)-5-(propylthio)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-3-

yl)ethan-1-ol (19) 

  Compound 19 was prepared from 1b (100 mg, 1 eq), 4-chlorothiophenol (53 mg, 1 

eq) and triethylamine (45 mg, 1.2 eq) according to the procedure described above for 

the synthesis of compound 3 to afford compound 19 (96 mg, yield 69%) as a white 

solid. Mp 114~115 oC. 1HNMR (400 MHz, Chloroform-d, ppm): δ 7.56-7.58 (d, J = 

8.4 Hz, 2H), 7.45-7.47 (d, J = 8.8 Hz, 2H), 4.73-4.75 (t, J = 5.0 Hz, 2H), 4.15-4.19 (m, 

2H), 3.18-3.22 (t, J = 6.4 Hz, 1H), 2.78-2.82 (t, J = 7.4 Hz, 2H), 1.47-1.53 (m, 2H), 

0.88-0.91 (t, J = 7.2 Hz, 3H). 13CNMR (100 MHz, Chloroform-d, ppm): δ 170.55, 

164.02, 148.77, 137.32, 136.73, 131.54, 129.63, 124.05, 60.79, 50.57, 33.50, 22.41, 

13.31. HR-MS (ESI): Calcd. C15H16ClN5OS2, [M+Na]+ m/z: 404.0382, found: 

404.0381. 

2-(5-(Propylthio)-7-(pyridin-2-ylthio)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-3-yl)eth

an-1-ol (20) 

  Compound 20 was prepared from 1b (100 mg, 1 eq), 2-mercaptopyridine (41 mg, 1 

eq) and triethylamine (45 mg, 1.2 eq) according to the procedure described above for 
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the synthesis of compound 3 to afford compound 20 (102 mg, yield 81%) as yellow 

sticky oil. 1HNMR (400 MHz, Chloroform-d, ppm): δ 8.68-8.69 (m, 1H), 7.80-7.82 

(m, 2H), 7.38-7.42 (m, 1H), 4.71-4.74 (t, J = 5.0 Hz, 2H), 4.16-4.18 (t, J = 5.0 Hz, 

2H), 2.84-2.87 (t, J = 7.2 Hz, 2H), 1.52-1.61 (m, 2H), 0.90-0.93 (t, J = 7.2 Hz, 3H). 

13CNMR (100 MHz, Chloroform-d, ppm): δ 170.48, 163.72, 150.80, 150.02, 148.92, 

137.34, 131.72, 131.38, 124.17, 60.68, 50.43, 33.42, 22.28, 13.34. HR-MS (ESI): 

Calcd. C14H16N6OS2, [M+H]+ m/z: 349.0905, found: 349.0902. 

3-(Furan-2-ylmethyl)-5-(propylthio)-7-(pyridin-2-ylthio)-3H-[1,2,3]triazolo[4,5- 

d]pyrimidine (21) 

  Compound 21 was prepared from 1h (100 mg, 1 eq), 2-mercaptopyridine (36 mg, 1 

eq) and triethylamine (45 mg, 1.2 eq) according to the procedure described above for 

the synthesis of compound 3 to afford compound 21 (103 mg, yield 83%) as yellow 

semi-solid. 1HNMR (400 MHz, Chloroform-d) δ 8.68-8.69 (m, 1H), 7.77-7.82 (m, 

2H), 7.37-7.40 (m, 1H), 7.35 (m, 1H), 6.45-6.46 (d, J = 3.3 Hz, 1H), 6.33-6.34 (m, 

1H), 5.71 (s, 2H), 2.88-2.91 (t, J = 7.2 Hz, 2H), 1.56-1.62 (m, 2H), 0.92-0.95 (t, J = 

7.4 Hz, 3H). 13CNMR (100 MHz, Chloroform-d, ppm): δ 170.54, 163.39, 150.78, 

150.15, 148.62, 147.30, 143.26, 137.29, 131.56, 131.28, 124.10, 110.70, 110.07, 

43.13, 33.41, 22.37, 13.44. HR-MS (ESI): Calcd. C17H16N6OS2, [M+H]+ m/z: 

385.0905, found: 385.0901. 

3-Isobutyl-5-(propylthio)-7-(pyridin-2-ylthio)-3H-[1,2,3]triazolo[4,5-d]- 

pyrimidine (22) 

  Compound 22 was prepared from 1e (100 mg, 1 eq), 2-mercaptopyridine (39 mg, 1 

eq) and triethylamine (42 mg, 1.2 eq) according to the procedure described above for 

the synthesis of compound 3 to afford compound 22 (91 mg, yield 72%) as yellow oil. 

1HNMR (400 MHz, Chloroform-d, ppm) δ 8.69-8.71 (m, 1H), 7.79-7.85 (m, 2H), 

7.38-7.42 (m, 1H), 4.36-4.38 (d, J = 7.2 Hz, 2H), 2.85-2.89 (t, J = 7.2 Hz, 2H), 

2.38-2.45 (m, 1H), 1.54-1.60 (m, 2H), 0.95-0.96 (d, J = 6.8 Hz, 6H), 0.90-0.94 (t, J = 

7.4 Hz, 3H). 13CNMR (100 MHz, Chloroform-d, ppm): δ 170.03, 163.18, 150.77, 

150.18, 148.99, 137.27, 131.50, 131.35, 124.07, 53.94, 33.37, 29.00, 22.41, 19.96, 

13.41. HR-MS (ESI): Calcd. C16H20N6S2, [M+H]+ m/z:361.1269, found: 361.1268. 
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3-Cyclopentyl-5-(propylthio)-7-(pyridin-2-ylthio)-3H-[1,2,3]triazolo[4,5-d]pyrimi

dine (23) 

  Compound 23 was prepared from 1d (100 mg, 1 eq), 2-mercaptopyridine (37 mg, 1 

eq) and triethylamine (41 mg, 1.2 eq) according to the procedure described above for 

the synthesis of compound 3 to afford compound 23 (86 mg, yield 69%) as yellow 

sticky oil. 1HNMR (400 MHz, Chloroform-d, ppm) δ 8.68– 8.70 (m, 1H), 7.78-7.84 

(m, 2H), 7.37-7.41 (m, 1H), 5.21-5.28 (m, 1H), 2.87-2.91 (t, J = 7.2 Hz, 2H), 

2.23-2.28 (m, 4H), 2.00-2.04 (m, 2H), 1.75-1.80 (m, 2H), 1.56-1.62 (m, 2H), 

0.91-0.95 (t, J = 7.4 Hz, 3H). 13C NMR (100 MHz, Chloroform-d, ppm): δ 169.51, 

163.12, 150.72, 150.35, 148.43, 137.24, 132.00, 131.23, 124.02, 59.25, 33.37, 32.46, 

24.55, 22.43, 13.41. HR-MS (ESI): Calcd. C17H20N6S2, [M+H]+ m/z: 373.1269, found: 

373.1271. 

5-(Propylthio)-7-(pyridin-2-ylthio)-3-(2-(thiophen-2-yl)ethyl)-3H-[1,2,3]triazolo[4

,5-d]pyrimidine (24) 

  Compound 24 was prepared from 1g (100 mg, 1 eq), 2-mercaptopyridine (33 mg, 1 

eq) and triethylamine (36 mg, 1.2 eq) according to the procedure described above for 

the synthesis of compound 3 to afford compound 24 (92 mg, yield 75%) as yellow 

sticky oil. 1HNMR (400 MHz, Chloroform-d, ppm): δ 8.69-8.70 (m, 1H), 7.78-7.84 

(m, 2H), 7.38-7.41 (m, 1H), 7.12-7.14 (m, 1H), 6.86-6.89 (m, 1H), 6.76-6.77 (d, J = 

3.4 Hz, 1H), 4.79-4.83 (t, J = 7.3 Hz, 2H), 3.53-3.57 (t, J = 7.3 Hz, 2H), 2.84-2.88 (t, 

J = 7.2 Hz, 2H), 1.54-1.59 (m, 2H), 0.91-0.95 (t, J = 7.3 Hz, 3H). 13CNMR (100 MHz, 

Chloroform-d, ppm): δ 170.23, 163.23, 150.75, 150.06, 148.78, 138.64, 137.29, 

131.52, 131.34, 127.06, 125.94, 124.48, 124.10, 48.05, 33.36, 29.59, 22.37, 13.44. 

HR-MS (ESI): Calcd. C18H18N6S3, [M+H]+m/z: 415.0833, found: 415.0832. 

3-Benzyl-5-(propylthio)-7-(pyridin-2-ylthio)-3H-[1,2,3]triazolo[4,5-d]pyrimidine 

(25) 

  Compound 25 was prepared from 1b (100 mg, 1 eq), 2-mercaptopyridine (35 mg, 1 

eq) and triethylamine (38 mg, 1.2 eq) according to the procedure described above for 

the synthesis of compound 3 to afford compound 25 (101 mg, yield 82%) as yellow 

oil. 1HNMR (400 MHz, Chloroform-d, ppm) δ 8.67-8.68 (m, 1H), 7.76-7.82 (m, 2H), 
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7.36-7.41 (m, 3H), 7.30-7.34 (m, 3H), 5.71 (s, 2H), 2.87-2.91 (t, J = 7.2 Hz, 2H), 

1.55-1.61 (m, 2H), 0.91-0.95 (t, J = 7.3 Hz, 3H). 13CNMR (100 MHz, Chloroform-d, 

ppm) δ 170.37, 163.33, 150.74, 150.18, 148.63, 137.26, 134.48, 131.66, 131.21, 

128.84, 128.53, 128.41, 124.05, 50.52, 33.37, 22.37, 13.45. HR-MS (ESI): Calcd. 

C19H18N6S2, [M+H]+ m/z: 395.1113, found: 395.1111. 

3-Benzyl-5-(prop-2-yn-1-ylthio)-7-(pyridin-2-ylthio)-3H-[1,2,3]triazolo[4,5-d]pyri

midine (26) 

  Compound 26 was prepared from 1c (100 mg, 1 eq), 2-mercaptopyridine (35 mg, 1 

eq) and triethylamine (38 mg, 1.2 eq) according to the procedure described above for 

the synthesis of compound 3 to afford compound 26 (100 mg, yield 82%) as yellow 

semi-solid. 1HNMR (400 MHz, Chloroform-d, ppm) δ 8.67-8.69 (m, 1H), 7.78-7.84 

(m, 2H), 7.38-7.44(m, 3H), 7.29-7.35 (m, 3H), 5.73 (s, 2H), 3.67 (d, J = 2.6 Hz, 2H), 

2.13-2.14 (t, J = 2.7 Hz, 1H). 13CNMR (100 MHz, Chloroform-d, ppm) δ 168.06, 

163.90, 150.80, 149.83, 148.52, 137.37, 134.32, 131.80, 131.37, 128.88, 128.60, 

128.53, 124.20, 79.25, 70.76, 50.67, 19.84. HR-MS (ESI): Calcd. C19H14N6S2, 

[M+Na]+ m/z: 413.0619, found: 413.0619. 

3-Benzyl-5-(benzylthio)-7-(pyridin-2-ylthio)-3H-[1,2,3]triazolo[4,5-d]pyrimidine 

(27) 

  Compound 27 was prepared from 1a (100 mg, 1 eq), 2-mercaptopyridine (30 mg, 1 

eq) and triethylamine (33 mg, 1.2 eq) according to the procedure described above for 

the synthesis of compound 3 to afford compound 27 (102 mg, yield 85%) as a white 

solid. Mp 114~116 oC. 1HNMR (400 MHz, Chloroform-d, ppm) δ 8.62-8.64 (m, 1H), 

7.78-7.80 (m, 1H), 7.68-7.73 (m, 1H), 7.36-7.38 (m, 2H), 7.30-7.33 (m, 4H), 

7.25-7.26 (m, 5H), 5.72 (s, 2H), 4.20 (s, 2H). 13CNMR (100 MHz, Chloroform-d, 

ppm) δ 169.66, 163.64, 150.72, 150.04, 148.59, 137.24, 136.99, 134.44, 131.75, 

131.18, 128.90, 128.78, 128.55, 128.50, 128.34, 127.29, 124.10, 50.53, 35.66. 

HR-MS (ESI): Calcd. C23H18N6S2, [M+H]+ m/z: 443.1113, found: 443.1115. 
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