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I. General information and materials
Neodymium(III) trifluoromethane sulfonate was purchased from Sigma-Aldrich. All solvents were dried following standard procedures (CH2Cl2, CH3CN: distillation over P2O5, DMF: dried over 3A MS, THF: distillation over Na/benzophenone). CHCl3 was washed with water to remove ethanol, dried over MgSO4, and distilled over P2O5. Triethylamine was distilled from CaH2. Column chromatography purifications were performed on Merck silica gel (40-63 μm). Thin-layer chromatography (TLC) was carried out on Merck DC Kieselgel 60 F-254 aluminium sheets. Compounds were visualized by illumination with a short wavelength UV lamp (λ = 254 and 312 nm). Melting points were recorded on a LEICA VMHB Kofler system at atmospheric pressure. IR spectra were recorded on a PerkinElmer Spectrum 100 FT-IR Spectrometer. Mass spectra were obtained with a Finnigan LCQ Advantage MAX (ion trap) apparatus equipped with an electrospray source and HRMS were obtained on a Waters LCT Premier XE mass spectrometer. Microanalyses were carried out on Carlo-Erba 1106. 1H and 13C NMR spectra (C13APT or C13CPD experiments) and recorded on a Bruker DPX 300 spectrometer. Chemical shifts are expressed in parts per million (ppm) from CDCl3 (δΗ= 7.26, δC = 77.00), DMSO d6 (δΗ= 2.50, δC = 39.43), MeOD d4 (δΗ= 3.31, δC = 49.05). 1J values are expressed in Hz. Analytical HPLC was performed on a Thermo Electron Surveyor instrument equipped with a PDA detector and a Thermo Hypersil GOLD C18 column (5 μm, 4.6 x 100 mm). HPLC solvent system: 0.1% aq. TFA 100% (5min) followed by linear gradient from 100% to 20% of 0.1% aq. TFA/CH3CN (40 min.).
II. Experimental procedures
II.1. Preparation of amino- and amidoesters:
Unknown amino- and amidoesters were synthesized according to the following procedures:
Ethyl 2-amino-3-(2-iodophenyl)propionate A
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A stirred solution of N-(diphenylmethylene)glycine ethyl ester (800 mg, 3.0 mmol), 2-iodobenzyl bromide (1.78 g, 6 mmol, 2 equiv), K2CO3 (1.24 g, 9 mmol, 3 equiv) and tetra-n-butylammonium bromide (97 mg, 0.3 mmol, 0.1 equiv) in acetonitrile (4 mL), under Argon atmosphere, was refluxed for 21 h. The reaction mixture was filtered through celite, washed with EtOAc and concentrated. The crude residue was used for the next step without further purification.
The Schiff base was dissolved into diethyl ether (16 mL) and an aqueous solution of HCl 1M (18 mL), stirred until disappearance of the reagent (monitored by TLC). The aqueous layer was separated, washed with diethyl ether (25 mL). Then, the aqueous layer was separated and basified until pH=8 with a saturated solution of NaHCO3. The resulting mixture was extracted with dichloromethane (3 x 50 mL). The combined organic layers were dried over Na2SO4 and concentrated in vacuo. The crude residue was purified by flash column chromatography (SiO2, 100 % Et2O) to afford the desired aminoester (750 mg, 2.34 mmol, 75% yield) as a colourless oil. IR (neat): 2979, 1727, 1270, 1181; 1H (300 MHz, CDCl3) δ 7.84 (dd, J = 0.9; 7.8 Hz, 1H), 7.31-7.21 (m, 2H), 6.93 (dt, J = 1.8; 7.8 Hz, 1H), 4.16 (q, J = 7.2 Hz, 2H), 3.81 (dd, J = 5.7; 8.7 Hz, 1H), 3.22 (dd, J = 5.7; 13.5 Hz, 1H), 2.91 (dd, J = 8.7; 13.5 Hz, 1H), 1.50 (brs, 2H), 1.22 (t, J = 7.2 Hz, 3H); 13C (75 MHz, CDCl3) δ 174.7, 140.3, 139.5, 130.6, 128.4, 128.1, 100.8, 60.8, 54.5, 45.7, 14.0; MS(ESI+): m/z (%): 320 (100) [M+H]+; Anal. Calcd for C11H14INO2: C,41.40; H, 4.42; N, 4.39. Found: C, 41.38; H, 4.30; N, 4.28.

Ethyl 2-acetamido-3-(2-iodophenyl)propionate B
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To a solution of the corresponding aminoester (648 mg, 2.03 mmol) in dry CH2Cl2 (5 mL) under Argon atmosphere, at 0 °C, were added successively triethylamine (0.42 mL, 3.03 mmol, 1.5 equiv) and acetyl chloride (0.16 mL, 2.22 mmol, 1.1 equiv) dropewise. The resulting solution was stirred for 2 h at room temperature before it was quenched with a solution of sat. aq. NaHCO3 (10 mL), and the resulting mixture was extracted with CH2Cl2 (3 x 15 mL). The combined organic layers were washed with brine (10 mL) and dried over Na2SO4 and concentrated in vacuo. The crude residue was purified by flash column chromatography (SiO2, cyclohexane/EtOAc 1:1) to afford the desired amidoester (711 mg, 1.96 mmol, 97% yield) as white solid. Mp: 101-102°C; IR (neat): 3310, 1744, 1652, 1546, 1212; 1H (300 MHz, CDCl3) δ 7.82 (d, J = 7.8 Hz, 1H), 7.30-7.19 (m, 2H), 6.93 (t, J = 7.5 Hz, 1H), 6.10 (d, J = 7.5 Hz, 1H), 4.90 (q, J = 7.8 Hz, 1H), 4.21-4.12 (m, 2H), 3.28 (dd, J = 6.3; 13.8 Hz, 1H), 3.17 (dd, J = 7.8; 13.8 Hz, 1H), 1.97 (s, 3H), 1.21 (t, J = 7.2 Hz, 3H); 13C (75 MHz, CDCl3) δ 171.6, 169.6, 139.6, 139.3, 130.1, 128.7, 128.3, 101.1, 61.5, 52.6, 42.4, 23.0, 13.9; MS(ESI+): m/z (%): 362 (100) [M+H]+; Anal. Calcd for C13H16INO3: C,43.23; H, 4.47; N, 3.88. Found: C,43.35; H, 4.50; N, 3.87.
Ethyl 3-phenyl-2-(3phenylpropanamido)propanoate C
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To a solution of hydrocinnamic acid (2.00 g, 13.2 mmol) in dry THF (60 mL) under Argon atmosphere, at 0 °C, were added successively N-methylmorpholine (1.59 mL, 14.5 mmol, 1.1 equiv) and iso-propyl chloroformate (1.72 mL, 13.2 mmol, 1 equiv) dropewise. The resulting solution was stirred for 15 min at 0°C then N-methylmorpholine (1.73 mL, 15.8 mmol, 1.2 equiv) was added followed by solid phenylalanine ethyl ester hydrochloride (3.62 g, 15.8 mmol, 1.2 equiv). The reaction mixture was stirred for 3 h at 0°C and quenched with a solution of sat. aq. NaHCO3 (60 mL), extracted with EtOAc (3 x 100 mL). The combined organic layers were washed with brine (50 mL), dried over Na2SO4 and filtered, and the solvent was removed under reduced pressure. The resulting residue was purified by chromatography over silica gel (hexanes/EtOAc 1:1) to afford the amidoester (3.40 g, 10.46 mmol, 80% yield) as a white solid. Mp: 69°C; IR (neat): 3337, 3026, 1733, 1725, 1639, 1532, 1218 ; 1H (300 MHz, CDCl3) δ 7.31-7.20 (m, 8H), 6.98-6.95 (m, 2H), 6.03 (d, J = 6.0 Hz, 1H), 4.86 (q, J = 6.0 Hz, 1H), 4.14 (q, J = 6.0 Hz, 2H), 3.05 (d, J = 6.0 Hz, 2H), 2.97-2.91 (m, 2H), 2.58-2.40 (m, 2H), 1.23 (t, J = 6.0 Hz, 3H); 13C (75 MHz, CDCl3) δ 171.4, 171.3, 140.5, 135.7, 129.1, 128.3, 128.3, 128.2, 126.8, 126.1, 61.3, 52.8, 37.9, 37.7, 31.2, 13.9; MS(ESI+): m/z (%): 326 (100) [M+H]+; Anal. Calcd for C20H23NO3: C,73.82; H, 7.12; N, 4.30. Found: C,73.80; H, 7.13; N, 4.34. 
Ethyl 2-isobutyroamido-3-phenylpropanoate D
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To a solution of the corresponding aminoester hydrochloride (500 mg, 2.18 mmol) in dry CH2Cl2 (15 mL) under Argon atmosphere, at 0 °C, were added successively triethylamine (0.76 mL, 5.5 mmol, 2.5 equiv) and isobutyryl chloride (0.24 mL, 2.40 mmol, 1.1 equiv) dropewise. The resulting solution was stirred for 2 h at room temperature before it was quenched with a solution of sat. aq. NaHCO3 (10 mL), and the resulting mixture was extracted with CH2Cl2 (3 x 15 mL). The combined organic layers were washed with brine (10 mL) and dried over over Na2SO4 and concentrated in vacuo. The crude residue was purified by flash column chromatography (SiO2, cyclohexane/EtOAc 7:3) to afford the desired amidoester (440 mg, 1.67 mmol, 77% yield) as white solid. Mp: 69-70°C; IR (neat): 3284, 2975, 1742, 1649, 1540, 1247; 1H (300 MHz, CDCl3) δ 7.30-7.23 (m, 3H), 7.10 (d, J = 7.5 Hz, 2H), 5.89 (d, J = 6.9 Hz, 1H), 4.86 (q, J = 5.7 Hz, 1H), 4.18 (q, J = 7.2 Hz, 2H), 3.20-3.07 (m, 2H), 2.35 (sept, J = 6.9 Hz, 1H), 1.26 (t, J = 7.2 Hz, 3H), 1.12 (d, J = 6.9 Hz, 6H); 13C (75 MHz, CDCl3) δ 176.3, 171.7, 135.8, 129.3, 128.3, 126.9, 61.4, 52.6, 37.8, 35.3, 19.5, 19.2, 14.0; MS(ESI+):  m/z (%): 264 (100) [M+H]+; Anal. Calcd for C15H21NO3: C,68.42; H, 8.04; N, 5.32. Found: C,68.09; H, 7.77; N, 5.43.
Ethyl 2-acetamido-3-(4-(2-azidoethoxy)phenyl)propanoate E
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To a solution of the corresponding phenol (100 mg, 0.39 mmol), K2CO3 (274 mg, 2.0 mmol, 5 equiv) in dry DMF (1.0 mL) under Argon atmosphere, at room temperature, was added the tosylazide (480 mg, 2.0 mmol, 5 equiv) dropewise. The resulting yellow reaction mixture was stirred at 70°C for 3 h. The mixture was cooled to room temperature and quenched with sat. aq. NH4Cl (5 mL), extracted with Et2O (3 x 5 mL). The combined organic layers were washed with brine (5 mL) dried over Na2SO4 and filtered, and the solvent was removed under reduced pressure. The resulting residue was purified by chromatography over silica gel (hexanes/EtOAc, 1:1) to afford the azide derivative (122 mg, 0.38 mmol, 96% yield) as a white solid.
Mp: 62°C; IR (neat): 3318, 2936, 2091, 1722, 1649, 1510, 1242; 1H (300 MHz, CDCl3) δ 7.02 (d, J = 8.4 Hz, 2H), 6.82 (d, J = 8.4 Hz, 2H), 6.01 (d, J = 7.5 Hz, 1H), 4.80 (q, J = 5.1 Hz, 1H), 4.19-4.09 (m, 4H), 3.57 (t, J = 5.1 Hz, 2H), 3.11-2.98 (m, 2H), 1.98 (s, 3H), 1.24 (t, J = 7.2 Hz, 3H); 13C (75 MHz, CDCl3) δ 171.6, 169.5, 157.2, 130.3, 128.5, 114.5, 66.8, 61.4, 53.1, 50.0, 36.9, 23.0, 14.0; MS(ESI+):  m/z (%): 321 (100) [M+H]+
HRMS (ESI+): Calc. for C15H21N4O4: 321.1563; found: 321.1570.
Ethyl 2-oct-7-ynamido-3-phenylpropanoate F
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To a solution of 7-octynoic acid (436 mg, 3.11 mmol) in dry THF (12 mL) under Argon atmosphere, at 0 °C, were added successively N-methylmorpholine (0.38 mL, 3.42 mmol, 1.1 equiv) and iso-propyl chloroformate (0.41 mL, 3.11 mmol, 1 equiv) dropewise. The resulting solution was stirred for 15 min at 0°C then N-methylmorpholine (0.41 mL, 3.73 mmol, 1.2 equiv) was added followed by solid phenylalanine ethyl ester hydrochloride (715 mg, 3.11 mmol, 1 equiv). The reaction mixture was stirred for 3 h at 0°C and then a solution of sat. aq. NaHCO3 (10 mL) was added dropwise, extracted with EtOAc (3 x 20 mL). The combined organic layers were washed with brine (10 mL), dried over Na2SO4 and filtered, and the solvent was removed under reduced pressure. The resulting residue was purified by chromatography over silica gel (cyclohexane/EtOAc from 2:8 to 4:6) to afford the corresponding amidoester (874 mg, 2.77 mmol, 89% yield) as colourless oil.
IR (neat): 3300, 2937, 1737, 1646, 1536, 1197; 1H (300 MHz, CDCl3) δ 7.31-7.26 (m, 3H), 7.11-7.08 (m, 2H), 5.87 (d, J = 7.2 Hz, 1H), 4.87 (q, J = 7.2 Hz, 1H), 4.17 (q, J = 6.9 Hz, 2H), 3.15 (dd, J = 6.0 ; 13.8 Hz, 1H), 3.09 (dd, J = 6.0; 14.1 Hz, 1H), 2.20-2.16 (m, 4H), 1.93 (t, J = 1.8 Hz, 1H), 1.64-1.39 (m, 6H), 1.25 (t, J = 7.2 Hz, 3H); 13C (75 MHz, CDCl3) δ 172.2, 171.6, 135.8, 129.1, 128.3, 126.9, 68.2, 61.3, 52.8, 37.7, 36.1, 28.0, 27.9, 24.8, 18.0, 13.8; MS(ESI+): m/z (%): 316 (100) [M+H]+
HRMS (ESI+): Calc. for C19H25NO3Na: 338.1732; found: 338.1730.

II.2. General procedure for preparation of 5-ethoxyoxazoles from corresponding amino esters
To a stirred solution of the corresponding aminoester (1.40 mmol) in dry chloroform (5 mL) were successively added CaO (392 mg, 7 mmol, 5 equiv), celite (20% by weight relatively to the starting aminoester) and P2O5 (398 mg, 2.8 mmol, 2 equiv). The reaction mixture was stirred at 70°C. 2 equivalents of P2O5 were added into the reaction mixture every 2 h until TLC indicated complete consumption of the starting aminoester. In the case of oxazoles 1a-1g the reaction mixture was cooled to 0 °C and hydrolized by slow addition of 20 % NaOH solution (30 mL). In the case of oxazoles 1h-1j the reaction mixture was hydrolized by slow addition of a solution of sat. aq. NaHCO3 (30 mL). The resulting solution was stirred for 15 min, then 30 mL of H2O were added and the solution was extracted with CH2Cl2 (3 x 60 mL). The combined organic layers were washed with brine (20 mL) and dried over Na2SO4 and filtered, and the solvent was removed under reduced pressure. The resulting residue was quickly purified by chromatography over silica gel (hexanes/EtOAc, 50:50) to yield the corresponding 5-ethoxyoxazole.
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Compound 1a: 1.01 mmol, 219 mg, 72% (a total of 2 equivalents of P2O5 was added).

Colourless oil ; IR (neat): 2981, 1668, 1585, 1374, 1247 ; 1H (300 MHz, CDCl3) δ 7.28-7.25 (m, 4H), 7.22-7.14 (m, 1H), 4.07 (q, J = 7.2 Hz, 2H), 3.71 (s, 2H), 2,29 (s, 3H), 1.30 (t, J = 7.2 Hz, 3H); 13C (75 MHz, CDCl3) δ 153.7, 152.2, 139.2, 128.3, 128.1, 125.9, 115.5, 70.1, 30.7, 14.7, 14.1; MS(ESI+): m/z (%): 218 (100) [M+H]+; Anal. Calcd for C13H15NO2: C,71.87; H, 6.96; N, 6.45. Found: C,71.86; H, 6.98; N, 6.43.
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Compound 1b: 1.09 mmol, 375 mg, 78% (a total of 2 equivalents of P2O5 was added).

Colourless oil; IR (neat): 2978, 1667, 1584, 1436, 1373, 1266.
1H (300 MHz, CDCl3) δ 7.82 (dd, J = 1.2; 7.8 Hz, 1H), 7.30-7.20 (m, 3H), 6.89 (dt, J = 2.1; 7.8 Hz, 1H), 4.06 (q, J = 7.2 Hz, 2H), 3.80 (s, 2H), 2.33 (s, 3H), 1.28 (t, J = 7.2 Hz, 3H); 13C (75 MHz, CDCl3) δ 154.2, 152.3, 141.4, 139.0, 129.5, 128.0, 127.8, 113.7, 100.4, 70.0, 36.2, 14.8, 14.2; MS(ESI+): m/z (%): 344 (100) [M+H]+; HRMS (ESI+): Calc. for C13H15INO2:344.0148; found: 344.0136.
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Compound 1c: 1.20 mmol, 370 mg, 86% (a total of 2 equivalents of P2O5 was added).

Colourless oil; IR (neat): 3024, 2986, 1667, 1576, 1495, 1247; 1H (300 MHz, CDCl3) δ 7.28-7.15 (m, 10H), 4.01 (q, J = 7.2 Hz, 2H), 3.75 (s, 2H), 3.05-3.00 (m, 2H), 2.94-2.88 (m, 2H), 1.25 (t, J = 7.2 Hz, 3H); 13C (75 MHz, CDCl3) δ 154.4, 153.6, 140.0, 139.2, 128.1, 128.1, 128.0, 125.9, 125.7, 115.3, 69.9, 32.8, 30.6, 30.1, 14.6; MS(ESI+): m/z (%): 308 (100) [M+H]+; Anal. Calcd for C20H21NO2: C,78.15; H, 6.89; N, 4.56. Found: C, 77.99; H, 6.73; N, 4.52.

Compound 1d: 1.06 mmol, 216 mg, 76% (a total of 2 equivalents of P2O5 was added).[image: image82.wmf]N
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Yellow oil. IR (neat): 2986, 1661, 1512, 1107; 1H (300 MHz, CDCl3) δ 7.37 (s, 1H), 7.28-7.22 (m, 4H), 7.21-7.15 (m, 1H), 4.10 (q, J = 7.2 Hz, 2H), 3.76 (s, 2H), 1.30 (t, J = 7.2 Hz, 3H); 13C (75 MHz, CDCl3) δ 154.2, 142.2, 139.0, 128.3, 128.2, 126.0, 115.1, 70.0, 30.6, 14.7; MS(ESI+): m/z (%): 204 (100) [M+H]+; Anal. Calcd for C12H13NO2: C,70.92; H, 6.45; N, 6.89. Found: C,70.97; H, 6.46; N, 6.87.
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Compound 1e: 1.06 mmol, 261 mg, 76% (a total of 2 equivalents of P2O5 was added).

Colourless oil.
IR (neat): 2975, 1667, 1573, 1496, 1454, 1249.
1H (300 MHz, CDCl3) δ 7.28-7.26 (m, 4H), 7.21-7.14 (m, 1H), 4.04 (q, J = 7.2 Hz, 2H), 3.74 (s, 2H), 3.00-2.86 (sept, J = 6.9 Hz, 1H), 1.28 (t, J = 6.9 Hz, 6H), 1.27 (t, J = 7.2 Hz, 3H); 13C (75 MHz, CDCl3) δ 159.5, 153.7, 139.4, 128.4, 128.1, 125.9, 115.0, 70.0, 30.9, 28.5, 20.1, 14.8; MS(ESI+): m/z (%): 246 (100) [M+H]+
HRMS (ESI+): Calc. for C15H20NO2:246.1494; found: 246.1493.
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Compound 1f: 1.10 mmol, 254 mg, 78% (a total of 2 equivalents of P2O5 was added).
Yellow oil; IR (neat): 2926, 1673, 1575, 1222; 1H (300 MHz, CDCl3) δ 7.31-7.26 (m, 2H), 7.22-7.19 (m, 3H), 4.09 (q, J = 7.2 Hz, 2H), 3.08-3.02 (m, 2H), 2.94-2.90 (m, 2H), 2.04 (s, 3H), 1.33 (t, J = 7.2 Hz, 3H); 13C (75 MHz, CDCl3) δ 154.3, 153.2, 140.1, 128.1, 127.9, 125.9, 112.2, 69.8, 32.8, 30.0, 14.6, 9.7; MS(ESI+): m/z (%): 232 (100) [M+H]+; Anal. Calcd for C14H17NO2: C,72.70; H, 7.41; N, 6.06. Found: C,72.68; H, 7.49; N, 6.27.
[image: image85.wmf]B

n

H

N

O

E

t

O

O

C

H

2

B

n

Compound 1g: 0.85 mmol, 238 mg, 61% (a total of 4 equivalents of P2O5 was added).

Colourless oil; IR (neat): 2986, 1654, 1248, 1012; 1H (300 MHz, CDCl3) δ 7.94 (dd, J = 11.1; 5.1 Hz, 2H), 7.40-7.26 (m, 7H), 7.21-7.17 (m, 1H), 4.15 (q, J = 7.2 Hz, 2H), 3.85 (s, 2H), 1.32 (t, J = 7.2 Hz, 3H); 13C (75 MHz, CDCl3) δ 154.3, 152.2, 139.2, 129.3, 128.4, 128.2, 127.7, 126.0, 125.3, 117.3, 70.2, 31.0, 14.8.

MS(ESI+): m/z (%): 280 (100) [M+H]+; Anal. Calcd for C18H17NO2: C,77.40; H, 6.13; N, 5.01. Found: C,76.04; H, 6.15; N, 5.36.
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Compound 1h: 0.67 mmol, 203 mg, 48% (4 equivalents of P2O5 were added at the same time at the beginning of the reaction).

Colourless oil; IR (neat): 2981, 2932, 2107, 1668, 1509, 1237.
1H (300 MHz, CDCl3) δ 7.17 (d, J = 8.1 Hz, 2H), 6.83 (d, J = 8.1 Hz, 2H), 4.12-4.07 (m, 4H), 3.64 (s, 2H), 3.56-3.53 (m, 2H), 2.29 (s, 3H), 1.32 (t, J = 7.2 Hz, 3H); 13C (75 MHz, CDCl3) δ 156.5, 153.7, 152.3, 132.3, 129.4, 115.9, 114.5, 70.3, 66.9, 50.0, 29.9, 14.9, 14.2; MS(ESI+): m/z (%): 303 (100) [M+H]+
HRMS (ESI+): Calc. for C15H19N4O3: 303.1457; found: 303.1445.
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Compound 1i: 0.58 mmol, 116 mg, 41% (total of 4 equivalents of P2O5).

Colourless oil; IR (neat): 2917, 1669, 1586, 1268, 1234, 1019.

1H (300 MHz, CDCl3) δ 4.01 (q, J = 7.2 Hz, 2H), 2.63-2.49 (m, 4H), 2.19 (s, 3H), 1.99 (s, 3H), 1.23 (t, J = 7.2 Hz, 3H); 13C (75 MHz, CDCl3) δ 153.7, 152.0, 114.6, 70.1, 32.6, 24.4, 15.0, 14.7, 13.9; MS(ESI+): m/z (%): 202 (100) [M+H]+; HRMS (ESI+): Calc. for C9H16NO2S: 202.0902; found: 202.0896.
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Compound 1j: 0.49 mmol, 145 mg, 34% (4 equivalents of P2O5 were added at the same time at the beginning of the reaction).

Orange oil; IR (neat): 3299, 2935, 1667, 1576, 1248; 1H (300 MHz, CDCl3) δ 7.27-7.16 (m, 5H), 4.06 (q, J = 7.2 Hz, 2H), 3.73 (s, 2H), 2.62 (t, J = 7.5 Hz, 2H), 2.18 (dt, J = 2.7; 6.6 Hz, 2H), 1.93 (t, J = 2.7 Hz, 1H), 1.78-1.68 (m, 2H), 1.58-1.43 (m, 4H), 1.29 (t, J = 7.2 Hz, 3H); 13C (75 MHz, CDCl3) δ 155.4, 153.7, 139.2, 128.3, 128.1, 125.8, 115.2, 84.0, 70.1, 68.2, 30.7, 28.2, 27.9, 27.7, 26.2, 18.0, 14.8; MS(ESI+): m/z (%): 298 (100) [M+H]+; HRMS (ESI+): Calc. for C19H24NO2: 298.1807; found: 298.1799.

II.3. General procedure for preparation of 3-hydroxypyridine derivatives from corresponding 5-ethoxyoxazoles
For compounds 4a-4o
To a well-stirred solution of the 5-ethoxyoxazole (0.46 mmol) and the electron-poor olefin (0.96 mmol, 2 equiv) in a 1 mL round bottom flask under Argon atmosphere, was added Nd(OTf)3 solid (109 mg, 0.18 mmol, 0.4 equiv, except for compounds 64 and 68 in which 13.6 mg, 0.02 mmol, 5 mol % of Nd(OTf)3 were used). The resulting reaction mixture was vigorously stirred for 24 h at room temperature. Then, the crude reaction mixture was dissolved into a minimum amount of CH2Cl2 or acetone, and directly filtered through a short plug of silica gel (cyclohexane/EtOAc 1:1) to remove the catalyst. Filtrate was concentrated under reduced pressure (excess of dimethyl maleate was removed at this stage). The resulting residue was purified by chromatography over silica gel (hexanes/EtOAc) to yield the corresponding 3-hydroxypyridine.
For compound 4p


To a well-stirred solution of the 5-ethoxyoxazole (0.23 mmol) and the acrylamide (0.46 mmol, 2 equiv) in a 1 mL round bottom flask under Argon atmosphere, was added THF (0.1 mL) followed by Nd(OTf)3 solid (55 mg, 0.09 mmol, 0.4 equiv). Then, the same procedure as above was applied.
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Compound 4a: 0.33 mmol, 105 mg, 72%.
White solid; Mp °C 92°C; IR (neat): 3103, 2954, 1729, 1696, 1440, 1238; 1H (300 MHz, CDCl3) δ 10.49 (s, 1H), 7.36 (d, J = 7.2 Hz, 2H), 7.29 (t, J = 7.2 Hz, 2H), 7.21 (t, J = 7.2 Hz, 1H), 4.26 (s, 2H), 3.94 (s, 3H), 3.93 (s, 3H), 2.49 (s, 3H); 13C (75 MHz, CDCl3) δ 168.4, 168.3, 152.7, 151.1, 144.1, 138.3, 128.9, 128.2, 126.2, 125.0, 114.7, 53.3, 52.6, 38.9, 21.5; MS(ESI+): m/z (%): 316 (100) [M+H]+ ; MS(ESI-): m/z: 314 (100) [M-H]-; Anal. Calcd for C17H17NO5: C,64.75; H, 5.43; N, 4.44. Found: C,64.68; H, 5.43; N, 4.42.
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Compound 4b: 0.32 mmol, 143 mg, 70%.

White solid; Mp °C 85-86°C; IR (neat): 3056, 2948, 1720, 1685, 1428, 1406, 1238; 1H (300 MHz, CDCl3) δ 10.46 (s, 1H), 7.84 (dd, J = 0.9; 7.8 Hz, 1H), 7.18 (dt, J = 1.2; 7.8 Hz, 1H), 6.93-6.85 (m, 2H), 4.32 (s, 2H), 3.93 (s, 3H), 2.43 (s, 3H); 13C (75 MHz, CDCl3) δ 168.32, 168.31, 151.4, 151.3, 144.3, 141.2, 139.2, 129.2, 127.9, 127.9, 125.1, 114.6, 101.2, 53.4, 52.6, 43.6, 21.5; MS(ESI+): m/z (%): 442 (100) [M+H]+; Anal. Calcd for C17H16INO5: C, 46.28; H, 3.66; N, 3.17. Found: C, 46.24; H, 3.61; N, 3.19.
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Compound 4c: 0.33  mmol, 135 mg, 72%.
White solid; Mp °C; 104°C; IR (neat): 3102, 2949, 1729, 1694, 1440, 1239; 1H (300 MHz, CDCl3) δ 10.53 (s, 1H), 7.34-7.16 (m, 10H), 4.25 (s, 2H), 3.89 (s, 3H), 3.84 (s, 3H), 3.07-2.93 (m, 4H); 13C (75 MHz, CDCl3): δ 168.4, 168.2, 152.9, 151.3, 146.9, 141.5, 138.3, 129.0, 128.4, 128.3, 128.2, 126.2, 125.8, 124.8, 114.6, 53.3, 52.5, 38.9, 37.0, 35.6; MS(ESI+): m/z (%): 406 (100) [M+H]+; MS(ESI-): m/z (%): 404 (100) [M-H]; Anal. Calcd for C24H23NO5: C, 71.10; H, 5.72; N, 3.45. Found: C,71.29; H, 5.75; N, 3.37.
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Compound 4d: 0.39 mmol, 119 mg, 85%.
White solid; Mp °C; 92°C; IR (neat): 3215, 2947, 1727, 1693, 1306, 1229, 1146; 1H (300 MHz, CDCl3) δ 10.22 (s, 1H), 8.23 (s, 1H), 7.33-7.18 (m, 5H), 4.25 (s, 2H), 3.92 (s, 3H), 3.89 (s, 3H); 13C (75 MHz, CDCl3) δ 168.2, 167.0, 154.7, 152.4, 138.3, 137.9, 129.0, 128.3, 126.4, 125.9, 116.0, 53.3, 52.8, 38.9; MS(ESI+): m/z (%): 302 (100) [M+H]+; (ESI-): m/z (%): 300 (100) [M-H]-; Anal. Calcd for C16H15NO5: C,63.78; H, 5.02; N, 4.65. Found: C,64.52; H, 5.23; N, 4.40.
[image: image93.wmf]H

N

O

E

t

O

O

O

N

3

Compound 4e: 0.35 mmol, 119 mg, 75%.

Yellow solid; Mp °C; 77°C; IR (neat): 3238, 2968, 1724, 1687, 1444, 1317, 1227, 1153; 1H (300 MHz, CDCl3) δ 10.55 (s, 1H), 7.36 (d, J = 6.9 Hz, 2H), 7.26 (t, J = 6.9 Hz, 2H), 7.18 (t, J = 6.9 Hz, 1H), 4.24 (s, 2H), 3.89 (s, 6H), 2.91 (sept, J = 6.9 Hz, 1H), 1.27 (d, J = 6.9 Hz, 6H); 13C (75 MHz, CDCl3) δ 168.5, 168.5, 152.9, 152.2, 151.0, 138.5, 129.0, 128.1, 126.1, 123.5, 114.0, 53.2, 52.5, 38.9, 32.7, 22.3; MS(ESI+): m/z (%): 344 (100) [M+H]+; Anal. Calcd for C19H21NO5: C,66.46; H, 6.16; N, 4.08. Found: C,66.47; H, 6.29; N, 4.05.
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Compound 4f: 0.19 mmol, 62 mg, 41%.
White solid; Mp °C 75°C; IR (neat): 2954, 1733, 1680, 1446, 1377; 1H (300 MHz, CDCl3) δ 10.55 (s, 1H), 7.31-7.26 (m, 2H), 7.22-7.19 (m, 3H), 3.95 (s, 3H), 3.87 (s, 3H), 3.02-2.89 (m, 4H), 2.57 (s, 3H); 13C (75 MHz, CDCl3) δ 168.6, 168.3, 151.6, 151.5, 146.8, 141.6, 128.4, 128.3, 125.9, 124.2, 113.7, 53.4, 52.6, 37.4, 36.1, 19.3; MS(ESI+): m/z (%): 330 (100) [M+H]+ ; (ESI-): m/z: 328 (100) [M-H]-; Anal. Calcd for C18H19NO5: C, 65.64; H, 5.81; N, 4.25. Found: C, 64.74; H, 5.81; N, 4.23.
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Compound 4g: 0.25 mmol, 96 mg, 55% and 41 mg of recovering starting 5-ethoxyoxazole, 90% (brsm).
White solid; Mp °C; 65°C; IR (neat): 3071, 2954, 1729, 1689, 1443, 1361, 1231; 1H (300 MHz, CDCl3) δ 10.59 (s, 1H), 7.44-7.41 (m, 2H), 7.28-7.26 (m, 5H), 7.17-7.12 (m, 2H), 7.06-7.04 (m, 1H), 4.20 (s, 2H), 3.77 (s, 3H), 3.54 (s, 3H); 13C (75 MHz, CDCl3) δ 168.4, 167.8, 153.1, 152.0, 146.2, 138.8, 138.1, 129.0, 128.5, 128.4, 128.2, 128.1, 126.2, 125.1, 115.0, 53.4, 52.4, 39.0; MS(ESI+): m/z (%): 378 (100) [M+H]+; Anal. Calcd for C22H19NO5: C,70.02; H, 5.07; N, 3.71. Found: C,70.29; H, 5.33; N, 3.67.
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Compound 4h: 0.30 mmol, 120 mg, 66%.

White solid; IR (neat): 2953, 2107, 1734, 1688, 1509, 1228; 1H (300 MHz, CDCl3) δ 10.47 (s, 1H), 7.26 (d, J = 8.7 Hz, 2H), 6.81 (d, J = 8.7 Hz, 2H), 4.16 (s, 2H), 4.10 (t, J = 5.1 Hz, 2H), 3.92 (s, 3H), 3.90 (s, 3H), 3.55 (t, J = 5.1 Hz, 2H), 2.45 (s, 3H); 13C (75 MHz, CDCl3) δ 168.4, 168.3, 156.7, 152.9, 151.1, 144.1, 131.1, 130.0, 124.9, 114.7, 114.3, 66.8, 53.4, 52.6, 50.0, 38.1, 21.5; MS(ESI+): m/z (%): 401 (100) [M+H]+ ; MS(ESI-): m/z: 399 (100) [M-H]-; Anal. Calcd for C19H20N4O6: C,57.00; H, 5.03; N, 13.99. Found: C,56.94; H, 5.17; N, 13.56;
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Compound 4i: 0.24 mmol, 72 mg, 52%.

Colourless oil; IR (neat): 3396, 2953, 1735, 1687, 1438, 1221, 1053; 1H (300 MHz, CDCl3) δ 10.47 (s, 1H), 3.91 (s, 3H), 3.88 (s, 3H), 3.15 (t, J = 7.2 Hz, 2H), 2.84 (t, J = 7.2 Hz, 2H), 2.40 (s, 3H), 2.13 (s, 3H); 13C (75 M; Hz, CDCl3) δ 168.4, 168.3, 152.1, 151.1, 144.0, 124.8, 114.2, 53.3, 52.6, 32.1, 31.7, 21.4, 15.3; MS(ESI+): m/z (%): 300 (100) [M+H]+; m/z (%): 298 (100) [M-H]-; Anal. Calcd for C13H17NO5S: C,52.16; H, 5.72; N, 4.68. Found: C,52.17; H, 5.87; N, 4.82.
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Compound 4j: 0.28 mmol, 110 mg, 61 %.

Colourless oil; IR (neat): 3295, 2943, 2861, 1735, 1686, 1441, 1407, 1223; 1H (300 MHz, CDCl3) δ 10.53 (s, 1H), 7.33 (d, J = 7.2 Hz, 2H), 7.26 (t, J = 7.2 Hz, 2H), 7.20 (t, J = 7.2 Hz, 1H), 4.24 (s, 2H), 3.91 (s, 3H), 3.90 (s, 3H), 2.67 (t, J = 7.5 Hz, 2H), 2.17 (dt, J = 2.4; 7.2 Hz, 2H), 1.95 (t, J = 2.4 Hz, 1H), 1.77-1.67 (m, 2H), 1.60-1.51 (m, 2H), 1.48-1.40 (m, 2H); 13C (75 MHz, CDCl3) δ 168.4, 168.3, 152.8, 151.1, 147.8, 138.3, 128.9, 128.1, 126.1, 124.6, 114.4, 84.5, 68.1, 53.3, 52.5, 38.9, 34.8, 29.0, 28.2, 28.2, 18.2; MS(ESI+): m/z (%): 396 (100) [M+H]+; Anal. Calcd for C23H25NO5: C, 69.86; H, 6.37; N, 3.54. Found: C, 69.24; H, 6.25; N, 3.60.
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Compound 4k: 0.38  mmol, 100 mg, 85%.
White solid; Mp °C; 93°C; IR (neat): 3097, 2949, 1685, 1605, 1441, 1220; 1H (300 MHz, CDCl3) δ 10.27 (s, 1H), 7.31-7.26 (m, 2H), 7.19 (t, J = 7.2 Hz, 2H), 7.10 (t, J = 7.2 Hz, 2H), 4.16 (s, 2H), 3.84 (s, 3H), 2.43 (s, 3H); 13C (75 MHz, CDCl3) δ 169.5, 151.3, 150.9, 147.4, 138.9, 128.8, 128.1, 125.9, 118.9, 117.7, 52.6, 38.8, 23.3; MS(ESI+): m/z (%): 258 (100) [M+H]+; MS(ESI-): m/z (%): 256 (100) [M-H]-; Anal. Calcd for C15H15NO3: C,70.02; H, 5.88; N, 5.44. Found: C,70.02; H, 5.89; N, 5.43.
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Compound 4l: 0.34  mmol, 132 mg, 74%.

White solid; Mp °C; 87-88°C; IR (neat): 3132, 1687, 1613, 1440, 1347, 1229, 1177.

1H (300 MHz, CDCl3) δ 10.30 (s, 1H), 7.84 (d, J = 7.8 Hz, 1H), 7.41 (s, 1H), 7.17 (t, J = 7.5 Hz, 1H), 6.90-6.84 (m, 2H), 4.30 (s, 2H), 3.95 (s, 3H), 2.49 (s, 3H); 13C (75 MHz, CDCl3) δ 169.5, 151.7, 149.6, 147.8, 141.7, 139.2, 129.0, 127.9, 127.7, 119.3, 117.7, 101.3, 52.8, 43.6, 23.4; MS(ESI+): m/z (%): 384 (100) [M+H]+; Anal. Calcd for C15H14INO3: C,47.02; H, 3.68; N, 3.66. Found: C,47.09; H, 3.56; N, 3.27.
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Compound 4m: 0.34 mmol, 79 mg, 75 %.
Brown oil; IR (neat): 2933, 1648, 1400, 1297; 1H (300 MHz, CDCl3) δ 11.93 (s, 1H), 8.19 (d, J = 5.1 Hz, 1H), 7.37-7.15 (m, 6H), 4.25 (s, 2H), 2.63 (s, 3H); 13C (75 MHz, CDCl3) δ 205.1, 153.5, 153.5, 139.0, 138.6, 129.0, 128.2, 126.2, 122.7, 120.1, 38.4, 26.8; MS(ESI+): m/z (%): 228 (100) [M+H]+; m/z (%): 226 (100) [M-H]
HRMS (ESI+): Calc. for C14H14NO2:228.1025; found: 228.1015.

HPLC: tR = 21.67  min (purity > 94 %)
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Compound 4n: 0.37  mmol, 90 mg, 81%.

Yellow solid; Mp °C; 100°C; IR (neat): 3039, 2927, 1647, 1429, 1419, 1301, 1152; 1H (300 MHz, CDCl3) δ 11.64 (s, 1H), 7.35 (d, J = 7.2 Hz, 2H), 7.24 (t, J = 7.2 Hz, 2H), 7.18-7.12 (m, 2H), 4.21 (s, 2H), 2.57 (s, 3H), 2.52 (s, 3H); 13C (75 MHz, CDCl3) δ 205.0, 152.2, 151.2, 147.2, 138.9, 128.9, 128.1, 126.0, 123.1, 119.1, 38.6, 26.7, 23.5 ; MS(ESI+): m/z (%): 242 (100) [M+H]+; MS(ESI-): m/z (%): 240 (100) [M-H] ; Anal. Calcd for C15H15NO2: C,74.67; H, 6.27; N, 5.81. Found: C,74.62; H, 6.29; N, 5.77.
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Compound 4o: 0.35  mmol, 73 mg, 75%.

Brown solid; Mp °C; 210°C dégradation; IR (neat): 3072, 2225, 1491, 1460, 1451, 1414, 1283; 1H (300 MHz, DMSO d6) δ 8.05 (d, J = 3.6 Hz, 1H), 7.50 (d, J = 3.6 Hz, 1H), 7.26-7.17 (m, 5H), 4.18 (s, 2H); 13C (75 MHz, DMSO d6) δ 153.5, 151.6, 138.6, 137.9, 128.7, 128.2, 126.0, 124.4, 115.7, 107.2, 37.7; MS(ESI-): m/z (%): 209 (100) [M-H]; HRMS (ESI-): Calc. for C13H10N2O: 209.0715; found: 209.0714. HPLC: tR = 16.36 min (purity > 98 %)
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Compound 4p: 0.12  mmol, 40 mg, 52%.

White solid; Mp °C; 130°C; IR (neat): 3469, 3062, 1658, 1600, 1494, 1424; 1H (300 MHz, MeOD) δ 7.39 (s, 1H), 7.24-7.12 (m, 10H), 4.17 (s, 2H), 2.98 (s, 4H). 13C (75 MHz, MeOD) δ 172.9, 154.6, 152.3, 142.5, 140.3, 129.8, 129.5, 129.4, 129.3, 129.3, 127.1, 127.0, 121.9, 119.5, 39.7, 38.5, 37.4. MS(ESI+): m/z (%): 333 (100) [M+H]+; HRMS (ESI+): Calc. for C21H21N2O2: 333.1603; found: 333.1607. HPLC: tR = 25.53  min (purity > 97 %)
II.4. Preparation of the furopyridine 8
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Compound 7: To a stirred solution of 4a (80 mg, 0.25 mmol), ethyl glycolate (29 µL, 0.29 mmol, 1.1 eq.), triphenylphosphine (100 mg, 0.38 mmol, 1.5 eq.) in dry THF at 0 °C, was added diidopropyl azodicarboxylate (75 µL, 0.38 mmol, 1.5 eq.) dropwise. The solution was gradually warmed to room temperature and stirred for 12 h. The reaction mixture was concentrated and purified by flash column chromatography (SiO2,EtOAc/cyclohaxane 15:85) to afford the desired pyridine 7 (80 mg, 0.20 mmol, 79% yield) as a white solid. Mp °C; 71°C; IR (neat): 2953, 1732, 1437, 1415, 1228, 1208; 1H (300 MHz, CDCl3) δ 7.28-7.17 (m, 5H), 4.29-4.24 (m, 6H), 3.88 (s, 6H), 2.68 (s, 3H), 1.30 (t, J = 7.2 Hz, 3H). 13C (75 MHz, CDCl3) δ 168.0, 166.3, 165.6, 157.7, 153.5, 147.2, 138.1, 135.4, 128.8, 128.4, 126.5, 123.6, 71.8, 61.2, 53.0, 52.6, 39.0, 23.6, 14.1; Anal. Calcd for C22H23NO7: 402.1553; found: 402.1553.
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Compound 8: To a stirred solution of DBU (19 µL, 0.13 mmol, 2 eq) in THF (0.1 mL) under Argon atmosphere, at 0 °C, was added 7 (26 mg, 0.065 mmol), in THF (0.2 mL). The solution was gradually warmed to room temperature and stirred for 12 h. The reaction mixture was quenched with a solution of sat. aq. NH4Cl (2 mL), extracted with EtOAc (3 x 5 mL). The combined organic layers were washed with brine (2 mL), dried over Na2SO4 and filtered, and the solvent was removed under reduced pressure. The residue was triturated with Et2O and recrystallised in a mixture of Et2O/CH2Cl2 to afford 8 (13 mg, 0.036 mmol, 56%) as a white solid. Mp °C; 145 °C; IR (neat): 2980, 1707, 1442, 1307, 1210. 1H (300 MHz, CDCl3) δ 10.47 (s, 1H), 7.40 (d, J = 6.9 Hz, 2H), 7.30-7.19 (m, 3H), 4.48 (q, J = 7.2 Hz, 2H), 4.42 (s, 2H), 4.06 (s, 3H), 2.84 (s, 2H), 1.46 (t, J = 7.2 Hz, 3H). 13C (75 MHz, CDCl3) δ 170.1, 160.1, 153.6, 150.0, 146.1, 145.9, 137.2, 130.2, 129.2, 128.4, 127.4, 126.6, 116.6, 61.3, 53.4, 38.7, 25.5, 14.3; MS(ESI+): m/z (%): 370 (100) [M+H]+; Anal. Calcd for C20H19NO6:370.1291; found: 370.1290. HPLC: tR = 30.71 min (purity > 92 %).
III. Copies of 1H and 13C NMR spectra
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HPLC analysis :
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