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General Experimental Procedures: 

Gravity Column Chromatography (GCC): Merck Silica Gel.  HPLC (isocratic mode): JASCO 

Herculite apparatus equipped with a UV detector set at 254 nm, and a 250 × 21.2 x 10 mm 

Chromasyl column. IR: Shimadzu DR 8001 spectrophotometer.  NMR: Jeol  Eclipse (300 MHz and 

75 MHz for 1H and 13C, respectively). For 1H NMR, CDCl3 as solvent, CHCl3 at δ = 7.26 as 

reference. For 13C NMR, CDCl3 as solvent, CDCl3 at δ = 77.0 as reference. CH2Cl2 and THF were 



dried by filtration over alumina prior use. Reactions were monitored by TLC on Merck 60 F254 

(0.25 mm) plates, that were visualized by UV inspection and/or staining with 5% H2SO4 in ethanol 

and heating. Organic phases were dried with Na2SO4 before evaporation.  

 

1-(4-Hydroxy-3-methoxybenzyl)-4-octyl-1,2,3-triazole (4a): To a solution of 4-

pivaloylvanillazide (96 mg, 0.36 mml) in acetonitrile  (2 mL), DIPEA (191 µL, 140 mg, 1.1 mmol, 

3 mol. equiv.), CuI (139 mg, 0.72 mmol, 2 mol. equiv.) and 1-decyne (65 µL, 50 mg, 0.36 mmol, 1 

mol. equiv.) were added. After stirring at room temp, for 24 h, the reaction was worked up by 

dilution with water and extraction with EtOAc. The organic phase was washed with sat. NH4Cl and 

brine, dried (Na2SO4) and evaporated. The residue was purifed by GCC on silica gel (10 g, 

petroleum ether-EtOAc 6:4 as eluant) to afford 53 mg (38%) of a gummy residue, part of which (47 

mg) was taken up in toluene (1.5 mL) and treated with an excess ethylendiamine (482 mL, 432 mg, 

60 mol. equiv.). After stirring 24 h at room temp, the reaction was worked up by dilution with water 

and extracted with EtOAc. The organic phase was washed sequentially with 2 N H2SO4 and brine, 

dried (Na2SO4), and evaporated to afford a white powder 27 mg (70%).  Mp 78 °C (ether); IR 

(KBr): νmax = 3510, 1520, 1366, 1272, 1034 cm-1; 1H NMR (300 MHz, CHCl3): δ 6.90 (1H, d, J = 

7.9 Hz), 6.80 (1H, d, J = 2.0 Hz), 6.75 (1H, dd, J = 7,9, 2.0 Hz), 6.70 (1 H, br s), 5.70 (1H, br s, -

OH), 5.3 (2H, s), 3,80 (3H, s), 2.66 (2H, t, J = 6.5 Hz), 1,66 (2H, m), ca. 1.24 10H, br m), 0.80 (3H, 

t, J = 6.5 Hz); 13C NMR (75 MHz,CDCl3): δ 147.1 (s), 146.3 (s), 126.7 (s), 121.5 (2 x d), 114.7 (d), 

110.7 (d), 56.1 (q), 54.1 (t), 31.9 (t), 29.5 (t), 29.4 (t), 29.3 (t), 29.3 (t), 25.8 (t), 22.7 (t), 14.2 (q); 

HREIMS m/z 317.2120 [M]+ (calcd for C18H27N3O2 , 317.2103). 

 

1-(4-Hydroxy-6-iodo-3-methoxybenzyl)-4-octyl-1,2,3-triazole (4b):  To a solution of 6-iodo-4-

pivaloylvanillazide (250 mg, 0.64 mml) in acetonitrile  (2 mL), DIPEA (335 µL, 249 mg, 1.93 

mmol, 3 mol. equiv.), CuI (244 mg, 1.28 mmol, 2 mol. equiv.) and 1-decyne (116 µL, 89 mg, 0.64 

mmol, 1 mol. equiv.) were added. After stirring at room temp, for 24 h, the reaction was worked up 

by dilution with water and extraction with EtOAc. The organic phase was washed with sat. NH4Cl 

and brine, dried (Na2SO4) and evaporated. The residue was purified by GCC on silica gel (10 g, 

petroleum ether-EtOAc 7:3 as eluant) to afford 205 mg (62%) of a white powder, part of which (75 

mg) was taken up in THF-water (2:1 v/v, 1 mL) and treated with LiOH.H2O (42 mg, 0.99 mmol, 7 

mol.equiv.). After stirring 12 h at room temp., the reaction was worked up by dilution with water 

and extracted with EtOAc. The organic phase was washed sequentially with 2 N H2SO4 and brine, 

dried (Na2SO4) and evaporated to afford a white powder (22 mg, 36%).  Mp 97 °C (ether); IR 

(KBr): νmax = 3715, 1668, 1581, 1534, 1252, 1065; 1H NMR (300 MHz, CDCl3): δ 7.38 (1H, s), 



7.31 (1H, s), 6.75 (1H, s), 6.70 (1 H, s), 6.00 (1H, s), 5.70 (1 H, br s),  5.54 (2H, s), 3.80 (3H, s), 

2.67 (2H, t, J = 6.5 Hz), 1.63 (2H, m), ca. 1.24 (10H, br m), 0.86 (3H, t, J = 6.5 Hz); 13C NMR (75 

MHz,CDCl3): δ 149.0 (s), 147.6 (s), 146.8 (s), 129.3 (s), 124.9 (d), 120.7 (d), 112.0 (d), 87.9 (s), 

58.1 (t), 56.1 (q), 31.9 (t), 29.5 (t), 29.4 (t), 29.3 (t), 29.2 (t), 25.8 (t), 22.7 (t), 14.2 (q);  HREIMS 

m/z 443.1085 [M]+ (calcd for C18H26IN3O2 , 443.1070). 

 

1-(4-Hydroxy-3-methoxybenzyl)-5-octyl-1,2,3-triazole (5a): In a pressure tube, to a solution of 

pivaloylvanillazide (800 mg, 2.57 mmol) in benzene  (8 mL), 1-decyne (547 µL, 420 mg, 3.04 

mmol, 1 mol. equiv.) and pentamethylcyclopentadienylbis(triphenylphosphino)ruthenium(II) 

chloride (Cp*Ru(PPh3)2Cl, 10 mg, cat.) were added. After heating at 94 °C for 78 h, the reaction 

was worked up by evaporation, affording an equimolecular mixture (1H NMR analysis) of syn- and 

anti-adducts as well as unreacted starting material (ca. 20%). Part of the reaction mixture (400 mg, 

1.00 mmol) was dissolved in THF-water (2:1, 4 mL) and treated with LiOH (294 mg, 7 mmol, 7 

mol. equiv). After stirring 12 h at room temp., the reaction was worked up by dilution with water 

and extraction with EtOAc. The organic phase was washed with 2N H2SO4, dried, and evaporated.  

The residue was purified by GCC (petroleum ether-EtOAc gradient, from 9:1 to 7:3) to remove the 

starting material, affording 171 mg of a mixture of 5a and 5b. These compounds could be separated 

by prep. HPLC (petroleum ether-hexane 6:4) to afford, along with 98 mg 5a,  107 mg 5b as a white 

powder. Mp 123-4 °C (ether); IR (KBr): νmax = 3026, 2880, 2348, 1687, 1582, 1325, 1066; 1H 

NMR (300 MHz, CDCl3): δ 7.45 (1H, s), 6.85 (1H, d, J = 7.9 Hz), 6.71 (1H, dd, J= 7.9 Hz, J= 1.83 

Hz), 6.66 (1H, d, J = 1.8 Hz), 5.60 (1H, s, -OH), 5.39 (2 H, s), 3.80 (3H, s), 2.49 (2H, t, J = 7.6 Hz), 

1.51 (2H, m), ca. 1.24 (10H, br m), 0.87 (3H, t, J = 6.7 Hz); 13C NMR (75 MHz,CDCl3): δ 147.2 

(s), 145.9 (s), 137.5 (s), 132.6 (d), 126.8 (s), 120.5 (d), 114.5 (d), 109.9 (d), 56.0 (q), 51.8 (t), 31.8 

(t), 29.3 (t), 29.2 (t), 29.1 (t), 27.9 (t), 23.2 (t), 22.7 (t), 14.2 (q); HREIMS m/z 317.2112 [M]+ (calcd 

for C18H27N3O2 , 317.2103). 

 

1-(4-Hydroxy-6-iodo-3-methoxybenzyl)-5-octyl-1,2,3-triazole (5b): In a pressure tube, to a 

solution of 6-iodo-4-pivaloylvanillazide (1 g, 2.57 mmol) in benzene  (10 mL), 1-decyne (462 µL, 

355 mg, 2.57 mmol, 1 mol. equiv.) and pentamethylcyclopentadienylbis(triphenylphosphino) 

ruthenium(II) chloride (Cp*Ru(PPh3)2Cl, 10 mg, cat.) were added. After heating at 94 °C for 120 h, 

the reaction was worked up by evaporation, to afford, in a quantitative way, an equimolecular 

mixture (1H NMR analysis) of syn- and anti-adducts. Part of the mixture (660 mg, 1.14 mmol) was 

dissolved in THF-water (2:1, 7 mL) and treated with LiOH (355 mg, 8 mmol, 7 mol. equiv). After 

stirring 12 h at room temp., the reaction was worked up by dilution with water and extraction with 



EtOAc. The organic phase was washed with 2N H2SO4, dried, and evaporated.  The residue was 

purified by prep. HPLC (petroleum ether-hexane 6:4) to afford, along with 140 mg 5a, 180 mg 5b 

as a white powder. Mp 88 °C (ether); IR (KBr): νmax = 3041, 2880, 2417, 2348, 1688, 1581, 1534, 

1323, 1252, 706; 1H NMR (300 MHz, CDCl3): δ 7.38 (1H, s), 7.31 (1H, s), 6.73 (1H, s), 5.73 (1H, 

br s, -OH), 5.51 (2H, s), 3,79 (3H, s), 2.67 (2H, t, J = 7.3 Hz), 1.63 (2H, m), ca. 1.26 (10H, br m), 

0.86 (3H, t, J = 6.4 Hz); 13C NMR (75 MHz,CDCl3): δ 147.6 (s), 146.3 (s), 137.9 (s), 133.2 (d), 

129.2 (s), 124.5 (d), 110.2 (d), 86.3 (s), 56.0 (q), 55.9 (t), 31.8 (t), 29.2 (t), 29.2 (t), 29.1 (t), 28.1 (t), 

23.3 (t), 22.7 (t), 14.2 (q); HREIMS m/z 443.1085 [M]+ (calcd for C18H26IN3O2 , 443.1070). 

 

N-(4-hydroxy-3-methoxybenzyl)-8-(4-octyl-1-H-1,2,3-triazol-1-yl)octanamide (8): To a solution 

of N-vanillyl-8-azidooctanamide (56 mg, 0.17 mmol) in t-butanol-water (1:1, 1 mL), 1-decyne (32 

mL, 24.3 mg, 0.17 mmol, 1 mol. equiv.), sodium ascorbate (1 M, 17 µL, 0.01 equiv) and  CuSO4. 

5H2O (2 mg, cat.) were added.  After stirring at 60 °C (oil bath) for 4 h, the reaction was worked up 

by dilution with water and extraction with EtOAc. After washing with sat. NH4Cl, 10% sodium 

tartrate and water, the organic phase was dried (Na2SO4) and evaporate. The residue was purified by 

GCC on silica gel (5 mL, petroleum ether-EtOAc 6:4 as eluant) to afford 39 mg (5%) 8 as a 

colorless oil. IR (KBr): νmax = 3304, 2924, 2852, 2360, 2341, 1648, 1637, 1554, 1521, 1270, 1228, 

1053,1026; 1H NMR (300 MHz, [D6] acetone): δ 7.68 (1H, s), 7.44 (1H, br t, J = 6.5 Hz), 6.88 (1H, 

d, J =1.2 Hz), 6.72 (2H, br s), 4.32 (2H, t, J =7.0 Hz), 4.26 (2H, d, J =6.1 Hz),  3.76 (3H, s) , 2.63 

(2H, t, J =7.6 Hz), 2.18 (2H, t, J = 7.3 Hz), 1,83 (2H, m), 1.60 (4H, m), c.a. 1.27 (14H, br m), 0.86 

(3H, t, J = 6.7 Hz); 13C NMR (75 MHz, CDCl3): δ 172.9 (s), 148.5 (s), 146.8 (s), 145.2 (s), 130.4 

(s), 120.8 (d), 120.5 (d), 114.5 (d), 110.8 (d), 55.9 (q), 50.1 (t), 43.6 (t), 36.6 (t), 31.9 (t), 30.2 (t), 

30.1 (t), 29.5 (t), 29.4 (t), 29.3 (t), 29.2 (t), 28.9 (t), 28.7 (t), 26.2 (t), 26.0 (t), 25.7 (t), 25.5 (t), 14.1 

(q); HREIMS m/z 458.3267 [M]+ (calcd for C26H42N4O3 , 458.3257). 

 

N-(4-hydroxy-3-methoxybenzyl)-8-(5-octyl-1-H-1,2,3-triazol-1-yl)octanamide (9). In a pressure 

tube, to a solution of N-vanillyl-8-azidooctanamide (56 mg, 0.14 mmol) in benzene  (2 mL), 1-

decyne (25 µL, 19.5 mg, 0.14 mmol, 1 mol. equiv.) and 

pentamethylcyclopentadienylbistriphenylphosphinoruthenium(II) chloride (Cp*Ru(PPh3)2Cl, 5 mg, 

cat.) were added. After heating at 85 °C for 48 h, the reaction was worked up by evaporation, and 

the residue purified by GCC (3.5 mL silica gel, petroleum ether-EtOAc 6:4 as eluant) to afford 4 

mg (6%) of an oil. IR (KBr): νmax = 3300, 2935, 2850, 2355, 2341, 1645, 1637, 1515, 1479, 1270, 

1216, 1027, 766; 1H NMR (300 MHz, [D6] acetone): δ  7.51 (1H, s), 7.40 (1H, br d, J = 1.2 Hz), 

6.88 (2H, br s), 6.72 (1H, d, J = 0.6 Hz), 4.26 (2H, d, J = 6.4 Hz), 3.79 (3H, s), 2.70 (2H, t, J = 7.6 



Hz), 2.18 (2H, t, J  = 7.3 Hz), 1.83 (2H, m), 1.63 (4H, m), ca. 1.26 (10H, br m), 0.88 (3H, t, J = 6.7 

Hz); 13C NMR (75 MHz, CDCl3): δ 172.8 (s), 152.7 (s), 148.5 (s), 146.7 (s), 145.1 (s), 133,9 (d), 

130.4 (s), 120.8 (d), 114.4 (d), 110.8 (d), 56.0 (q), 51.4 (t), 43.9 (t), 34.6 (t), 31.8 (t), 30.2 (t), 30.1 

(t), 29.8 (t), 29.6 (t), 29.1 (t), 29.0 (t), 28.9 (t), 28.7 (t), 26.7 (t), 26.4 (t), 25.9 (t), 25.5 (t), 14.1 (q); 

HREIMS m/z 458.3249 [M]+ (calcd for C26H42N4O3 , 458.3257). 

 

 
Biological Evaluation 

1. Assays for activity at human recombinant TRPV1. Human Embryonic Kidney (HEK) 293 

cells stably overexpressing human recombinant TRPV1 cDNA were grown as monolayers in 

minimum essential medium supplemented with non-essential amino acids, 10% fetal bovine serum, 

and 2 mM glutamine, and maintained under 95%/5% O2/CO2 at 37 °C. The effect of the new 

compounds on [Ca2+]I was determined by using Fluo-4, a selective intracellular fluorescent probe 

for Ca2+. The cells were plated on 100 mm diameter Petri dishes and after 2 days loaded for 1 h at 

25°C with 4 µM Fluo-4 methyl ester and 0,02 % Pluronic (Molecular probes) in Tyrode (NaCl 145 

mM, KCl 2.5 mM, CaCl2 1.5 mM, MgCl2 1.2 mM, D-glucose 10 mM, HEPES 10 mM pH= 7.4). 

After the loading, cells were washed with Tyrode, trypsinized, resuspended in Tyrode, and finally 

transferred into the quartz cuvette of the fluorescence spectrometer (Perkin-Elmer LS50B) under 

continuous low stirring. Experiments were carried out by measuring cell fluorescence at 25 °C 

(λEX=488 nm, λEM=516 nm) before and after the addition of the test compounds at various 

concentrations. Potency data are expressed as the log of the concentrations exerting a half-maximal 

inhibition (IC50) or effect (EC50) determined using GraphPad Prism. 

2. CB1 and CB2 receptor binding assays: For both receptor binding assays, the compound was 

tested using membranes from HEK cells transfected with either the hCB1 or hCB2 receptor and 

[3H]-(-)-cis-3-[2-hydroxy-4-(1,1-dimethylheptyl)-phenyl]-trans-4-(3-hydroxy-propyl)-cyclohexanol 

([3H]-CP-55,940; Kd = 0.18 nM for CB1 receptor, and Kd = 0.31 nM for CB2 receptor) as the high 

affinity ligand as described by the manufacturer (Perkin Elmer, Italia).[1] Displacement curves were 

generated by incubating drugs with [3H]-CP-55,940 (0.084 for CB2 and 0.14 nM for CB1 binding 

assay). In all cases, Ki values were calculated by applying the Cheng-Prusoff equation to the IC50 

values (obtained by GraphPad) for the displacement of the bound radioligand by increasing 

concentrations of the test compound. 

3. CB1 functional assay: Cyclic AMP assays were performed on intact confluent N18TG2 cells 

plated in six-well dishes and stimulated for 10 min at 37°C with forskolin 1µM in 400mL serum-

free Dulbecco’s modified Eagle’s Medium containing 20mM HEPES, 0.1mg mL-1 bovine serum 



albumin, 0.1mM 1-methyl-3-isobutylxanthine[2]. Cells were treated with vehicle (methanol, 0.1%), 

forskolin (Sigma, UK, 1 µM), forskolin + WIN55,212-2 (a CB1/CB2 agonist, Tocris, UK, 0.1 µM), 

forskolin+compound 4b (0.1, 1 and 10 µM) or forskolin + WIN55,212-2 (0.1 µM) + compound 4b 

(1 µM). After incubation, 800 mL ethanol was added, cells were extracted and cyclic AMP was 

determined by means of a cyclic AMP assay kit (Amersham, UK), as advised by the manufacturer. 
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