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1. General Experimental 

1.1 Solvents and Reagents 
 
All reagents bought from commercial sources were used as sold. Organic solvents were 
concentrated under reduced pressure using a Büchi rotary evaporator. Syringes, needles and 
cannulae were oven dried at 140 °C. Anhydrous dichloromethane, toluene, HNiPr2 were purified 
by distillation over calcium hydride. Ethyl acetate used for the enantioselective preparation of 
oxazolines was dried and stored over 4Å MS. Anhydrous TBME was purchased from Aldrich. 
 
1.2 Chromotography 
 
TLC analyses were performed using Merck aluminium-backed or glass-backed plates pre-coated 
with silica (0.25 mm, 60 F254) and visualized under UV light (254 nm) and/or by the use of p-
anisaldehyde using the solvent system indicated. Systems using ‘petroleum ether (PE)’ refer to 
light petroleum 40-60 °C. Column chromatography was performed on silica Kieselgel 60 (40-60 
µm). 
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1.3 Spectra 
 
Infrared spectra were recorded on an ATI Matison: Genesis Series FTIR spectrometer from a thin 
film, with absorption maxima (νmax) recorded in wavenumbers (cm-1). NMR spectra were recorded 
using a Bruker Avance 400 MHz or 500 MHz spectrometer, chemical shifts (δ) are quoted in parts 
per million referenced to the residual solvent peak. The multiplicity of each signal is designated 
using the following abbreviations; s, singlet; d, doublet; t, triplet; q, quartet; m, multiplet, brs, broad 
singlet. Coupling constants (J) are reported in Hertz (Hz). High resolution mass spectra (accurate 
mass) were recorded on a Thermo Finnigan Mat 95XP mass spectrometer. Melting points were 
obtained using a Griffin melting point apparatus and remain uncorrected. 
 
1.4 Starting Materials 
 
Known compounds are indicated by a reference to a previous literature report in their title line. 
Methyl-isocyano-acetate was purchased from Aldrich. Methyl 2-isocyano-2-phenylacetate 8a was 
synthesized by dehydration of the corresponding formamide according to the procedure reported 
by Zhu et al. for the preparation of methyl 2-isocyano-2-(4-methoxyphenyl)acetate.i Methyl 2-
isocyano-3-phenylpropanoate 8b was prepared by dehydration of the corresponding formamide 
using POCl3/NEt3.  
 

2. Practical Experimental 
 
2.1 Preparation of pre-catalysts 
 
2.1.1 Synthesis and characterization of N-[(9R)-cinchonan-9-yl]-2-
(diphenylphosphino)benzamide, pre-catalyst 1 

 
 

 
 
 
 
 
 
 
9-Amino(9-deoxy) epicinchonine (120 mg, 0.41 mmol) was dissolved in dry CH2Cl2 (2 mL). 2-
(diphenylphosphino)benzoic acid (120 mg, 0.39 mmol), 4-dimethylaminopyridine (2.4 mg, 0.020 
mmol) and N,N'-Dicyclohexylcarbodiimide (88 mg, 0.43 mmol) were sequentially added. The 
resultant mixture was stirred at room temperature for 24 hours, concentrated under reduced 
pressure and purified by flash column chromatography (EtOAc/MeOH gradient 100:0 to 100:4) to 
yield 207 mg (83 %) of 1. [α]D

28 = + 86.0 (c 0.5, CH2Cl2);
 1H-NMR (500 MHz, CDCl3) δ 8.66 (d, J = 

4.5 Hz, 1 H), 8.28 (d, J =  8.5 Hz, 1 H), 8.02 (d, J =  8.5 Hz, 1 H), 7.62-7.56 (m, 2 H), 7.49 (t, J = 
7.5 Hz, 1 H), 7.27-7.16 (m, 12 H), 7.13-7.10 (m, 2 H), 6.83 (dd, J = 7.4, 4.0 Hz, 1 H), 5.79 (m, 1 H), 
5.32 (brs, 1 H), 5.08 (d, J = 10.5 Hz, 1 H), 5.03 (d, J = 17.5 Hz, 1 H), 2.83 (brs, 1 H), 2.75-2.66 (m, 
4 H), 2.16 (dd, J = 15.0, 8.0 Hz, 1 H), 1.52 (s, 1 H), 1.42-1.40 (m, 1 H), 1.36-1.30 (m, 1 H), 1.21-
1.16 (m, 1 H), 0.81-0.76 (m, 1 H); 13C-NMR (100 MHz, CDCl3) (C-P coupling not removed) δ 168.0, 
149.0, 147.4, 140.3, 140.0, 139.0, 136.5, 136.4, 136.0, 135.9, 134.7, 134.4, 133.2, 132.9, 132.7, 
132.5, 129.2, 127.9, 127.7, 127.6, 127.5, 127.4, 126.3, 125.4, 124.9, 122.5, 114.0, 59.2, 47.9, 
45.7, 38.0, 28.7, 26.2, 25.4, 24.0; 31P-NMR (162 MHz, CDCl3) δ - 10.5; IR νmax/cm-1 2934, 1648, 
1508, 1478, 744, 696; MPT 99-101 °C; HRMS (ES+): calcd. for C38H37N3O1P1 [M+H]+ 582.2669, 
found 582.2658. 
 
2.1.2 Synthesis and characterization of N-[(9R)-10,11-dihydrocinchonan-9-yl]-2-
(diphenylphosphino)benzamide, pre-catalyst 2 
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9-Amino(9-deoxy) epicinchonine.3HCl salt (2.024 g, 5.03 mmol) was dissolved in 30 mL of a 
mixture of 2:1 MeOH/HCl 1M and 10% Pd/C (303 mg) was added. The reaction mixture was stirred 
under a hydrogen atmosphere for 7 h at room temperature and then filtered through Celite washing 
with water and MeOH. The filtrate was concentrated under reduced pressure and neutralized with 
sat. NaHCO3. The resultant solution was extracted several times with CH2Cl2. The combined 
CH2Cl2 extracts were dried over Na2SO4 and concentrated under reduced pressure to yield a 
colourless oil which was dissolved in 20 mL of dry CH2Cl2. 2-(diphenylphosphino)benzoic acid 
(1.47 g, 4.80 mmol), 4-dimethylaminopyridine (59 mg, 0.48 mmol) were added. The mixture was 
cooled to 0 oC, N-(3-Dimethylaminopropyl)-N’-ethylcarbodiimide hydrochloride (920 mg, 4.80 
mmol) was added and then the ice bath was removed and the resultant solution was stirred at 
room temperature for 12 h. CH2Cl2 was then removed under reduced pressure and the residue 
was dissolved in EtOAc and washed with water, 10% NaHCO3, brine and dried over Na2SO4. The 
organic phase was concentrated under reduced pressure and purified by flash column 
chromatography (CH2Cl2/MeOH 16:1). Impure fractions were further purified by flash column 
chromatography (EtOAc/CH2Cl2/MeOH 5:2:1) to yield 1.70 g (58 %) of 2. [α]D

25 = + 67.2 (c 0.5, 
CH2Cl2); 

1H-NMR (400 MHz, CDCl3) δ 8.76 (d, J = 4.8 Hz, 1 H), 8.39 (d, J = 8.4 Hz, 1 H), 8.12 (d, J 
= 8.4 Hz, 1 H), 7.73-7.58 (m, 4 H), 7.40-7.19 (m, 13  H), 6.92 (dd, J = 7.2, 4.0 Hz, 1 H), 5.36 (brs, 1 
H), 3.00-2.52 (m, 4 H), 2.49-2.44 (m, 1 H), 1.51 (s, 1H), 1.49-1.30 (m, 5H), 1.29-1.16 (m, 1H), 0.90 
(t, J = 7.0 Hz, 3H); 13C-NMR (100 MHz, CDCl3) (C-P coupling not removed) δ 169.1, 150.1, 148.4, 
146.9, 141.4, 141.0, 137.7, 137.6, 137.2, 137.1, 135.9, 135.6, 134.3, 133.9, 133.8, 133.6, 133.5, 
130.2, 127.4, 126.5, 123.5, 119.6, 60.3, 51.5, 49.0, 37.2, 27.1, 25.9, 25.7, 25.0, 12.1; 31P-NMR 
(162 MHz, CDCl3) δ -10.4; IR: νmax/cm-1 2933, 2871, 1655, 1458, 744, 696; MPT: 114 °C HRMS 
(ES+): calcd. for C38H39N3O1P1 [M+H]+ 584.2825, found 584.2821. 
 
2.1.3 Synthesis and characterization of N-[(4β,8α,9S)-10,11-dihydrocinchonan-9-yl]-2-
(diphenylphosphino)benzamide, pre-catalyst 3 

 
9-Amino(9-deoxy) epicinchonine.3HCl salt (1.26 g, 3.13 mmol) was dissolved in 18 mL of a mixture 
of 2:1 MeOH/HCl 1M and 10% Pd/C (188 mg) was added. The reaction mixture was stirred under 
a hydrogen atmosphere for 6 h at room temperature and then filtered through Celite washing with 
water and MeOH. The filtrate was concentrated under reduced pressure and neutralized with sat. 
NaHCO3. The resultant solution was extracted several times with CH2Cl2. The combined CH2Cl2 
extracts were dried over Na2SO4 and concentrated under reduced pressure to yield a colourless oil 
which was dissolved in 20 mL of dry CH2Cl2. 2-(diphenylphosphino)benzoic acid (961 mg, 3.14 
mmol), 4-dimethylaminopyridine (38 mg, 0.31 mmol) were added. The mixture was cooled to 0 oC, 
N-(3-dimethylaminopropyl)-N’-ethylcarbodiimide hydrochloride (602 mg, 3.14 mmol) was added 
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and then the ice bath was removed and the resultant solution was stirred at room temperature for 
12 h. CH2Cl2 was then removed under reduced pressure and the crude material was dissolved in 
EtOAc and washed with water, 10% aq. NaHCO3, brine and dried over Na2SO4. The organic phase 
was concentrated under reduced pressure and purified by flash column chromatography (EtOAc to 
EtOAc/CH2Cl2/MeOH 5:2:1) to yield 1.20 g (66%, 2 steps) of 3. [α]D

28 = - 4.4 (c 1, CH2Cl2); 
1H-NMR 

(400 MHz, CDCl3) δ 8.78 (d, J = 4.4 Hz, 1 H), 8.40 (d, J = 8.4 Hz, 1 H), 8.10 (dd, J = 8.4, 0.8 Hz, 1 
H), 7.70 (t, J = 6.8 Hz, 1 H), 7.63 (dd, J = 6.8, 3.6 Hz, 1 H), 7.58 (t, J = 7.2, 1 H), 7.42-7.21 (m, 12 
H), 7.18 (td, J = 7.2, 1.6 Hz, 1 H), 6.91 (s, 1 H), 5.36 (brs, 1 H), 3.03 (dd, J = 13.6, 10 Hz, 2 H), 
2.85 (brs, 1 H), 2.49-2.61 (m, 1 H), 2.11-2.25 (m, 1 H), 1.80-1.60 (m, 4 H), 1.25-1.08 (m, 3 H), 
0.91-0.84 (m, 1 H), 0.76 (t, J = 7.6 Hz, 3 H); 13C-NMR (100 MHz, CDCl3) (C-P coupling not 
removed) δ 169.1, 150.1, 148.5, 141.4, 141.2, 137.7, 137.5, 137.2, 137.1, 135.8, 135.6, 134.4, 
133.8, 133.6, 130.2, 129.0, 128.8, 128.7, 128.6, 128.5, 127.4, 126.6, 123.7, 119.5, 60.2, 57.3, 
51.5, 40.9, 37.0, 28.2, 27.3, 25.5, 25.1, 12.0; 31P-NMR (162 MHz, CDCl3) δ -10.87; IR νmax/cm-1 
2360, 1648, 1508, 1458, 744, 696; MPT 107-109 °C; HRMS (ES+): calcd. for C38H39N3O1P1 [M+H]+ 
584.2825, found 584.2815. 
 
2.1.4 Synthesis and characterization of N-[(9R)-cinchonan-9-yl]-1-(diphenylphosphino)-2-
naphthamide, pre-catalyst 4 
 
 
 
 
 
 
 
 
 
 
9-Amino(9-deoxy) epicinchonine (270 mg, 0.92 mmol), 1-(diphenylphosphino)-2-naphthoic acidii 
(258 mg, 0.72 mmol) and 4-dimethylaminopyridine (8.8 mg, 0.072 mmol) were dissolved in dry 
CH2Cl2 (4 mL). The reaction mixture was cooled with an ice/salt bath and solid N-(3-
dimethylaminoprpyl)-N’-ethylcarodiimide hydrochloride (138 mg, 0.72 mmol) was added. The flask 
was gently warmed to room temperature and stirred for 16 h. The reaction mixture was diluted with 
EtOAc, washed with water, brine and dried over Na2SO4. The organic phase was concentrated 
under reduced pressure and purified by flash column chromatography (CH2Cl2/MeOH 13:1) to yield 
248 mg (54 %) of 4. [α]D

25 = + 61.7 (c 1.75, CH2Cl2); 1H-NMR (400 MHz, CDCl3) δ 8.80 (d, J = 4.4 
Hz, 1 H), 8.38 (d, J = 8.4 Hz, 1 H), 8.06 (d, J = 8.4 Hz, 1 H), 7.85 (d, J = 8.4 Hz, 1 H), 7.70 (d, J = 
8.4 Hz, 2 H), 7.62 (t, J = 7.2 Hz, 1 H), 7.50 (d, J = 4.4 Hz, 2 H), 7.34 (q, J = 6.8 Hz, 5 H), 7.25 (t, J 
= 7.6 Hz, 1 H), 7.18-7.10 (m, 7 H), 7.01 (t, J = 8.4 Hz, 1 H), 5.85-5.76 (m, 1 H), 5.48 (brs, 1 H), 
5.09 (d, J = 10.4, 1 H), 5.03 (d, J = 17.6 Hz, 1 H), 3.20-2.20 (m, 4 H), 2.07 (s, 1 H), 1.51 (s, 1 H), 
1.40-1.10 (m, 4 H), 0.83 (s, 1 H); 13C-NMR (100 MHz, CDCl3) (C-P coupling not removed) δ 170.1, 
150.1, 148.6, 147.3, 146.8, 140.2, 136.4, 136.3, 135.6, 135.5, 134.5, 133.9, 132.2, 131.9, 131.8, 
131.6, 131.4, 130.4, 129.1, 129.1, 128.3, 128.2, 127.9, 127.6, 126.4, 126.3, 124.2, 124.1, 123.7, 
115.0, 60.29, 49.0, 46.3, 39.0, 29.7, 27.3, 26.5, 25.3; 31P-NMR (162 MHz, CDCl3) δ -12.6; IR 
νmax/cm-1 1654, 1508, 1482, 744, 696, 570; MPT 108-110 °C; HRMS (ES+): calcd. for C42H39N3 
O1P1 [M+H]+ 632.2825, found 632.2822.  
 
2.2 General procedure for the enantioselective synthesis of oxazolines (4S, 5R)-7a-7d, (4S, 
5R)-7f, (4R, 5R)-9a-(4R, 5R)-9g 
Pre-catalyst 2 (6.7 mg, 0.011 mmol) was dissolved in 0.7 mL of solvent (EtOAc or TBME as 
specified for each compound) and Ag2O (1.2 mg, 0.0051 mmol) was added. The heterogeneous 
mixture was stirred for approximately 2 minutes and then the isocyanoacetate (1.0 equivalents) 
and powdered 4Å MS were sequentially added. The flask was cooled in a dry ice/acetone bath and 
the aldehyde (1.2 or 1.7 equivalents as specified for each compound) was added. The flask was 
then quickly transferred in a -20 °C fridge and the reaction mixture was stirred for the amount of 
time specified, until all the isocyanoacetate was consumed (tipically 16-24 hours as judged by TLC, 
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p-anisaldehyde). The reaction mixture was then quickly filtered through a short pad of silica (in a 
glass pipette) and eluted with EtOAc. The filtrate was concentrated under reduced pressure and 
treated in the way described for each compound. 
 
Enantioenriched (4R, 5S)-7a was prepared in identical fashion using pseudo-enantiomeric pre-
catalyst 3 instead of pre-catalyst 2. 
 
2.3 Synthesis and characterization of tert-butyl (4S,5R)-5-phenyl-4,5-dihydro-1,3-oxazole-4-
carboxylate, compound 7a  

Obtained according to the general procedure, using tert-butyl-isocyanoacetate 
(0.21 mmol, 30 mg) and benzaldehyde (0.25 mmol, 26 µL) as starting 
materials and EtOAc as solvent. The crude reaction mixture was purified by 
flash column chromatography (PE/EtOAc 3:1) to yield 37 mg (72 %) of 
product as a colourless oil. [α]D

25 = + 99.6 (c 0.64, CH2Cl2); 
1H-NMR (500 

MHz, CDCl3) δ 7.40-7.20 (m, 5 H, Ar-H), 7.08 (d, J = 2.0 Hz, 1 H, N=CH), 5.60 
(d, J = 8.0, 1 H), 4.51 (dd, J = 8.0, 2.0 Hz, 1 H), 1.52 (s, 9 H, tBu); 13C-NMR (125 MHz, CDCl3) δ 
169.5 (s, 1C, C=O), 156.0 (d, 1C, C=N), 139.2 (s, 1C, Ph), 128.9 (d, 2C, Ph), 125.6 (d, 2C, Ph), 
82.5 (s, 1C, tBu), 82.3 (d, 1C), 76.2 (d, 1C), 28.0 (q, 3C, tBu); IR νmax/cm-1 2978, 1732, 1688, 1626, 
1370, 1156, 1106; HRMS (ES+): calcd. for C14H17N1O3Na1 [M+Na]+ 270.1101, found 270.1095. The 
ee (96%) was calculated after conversion to the N-benzoylated amino ester S1, using the same 
procedure described in section 2.18.  
 
2.4 Synthesis and characterization of tert-butyl (4S,5R)-5-(3-bromophenyl)-4,5-dihydro-1,3-
oxazole-4-carboxylate, compound 7b  

Obtained according to the general procedure, using tert-
butylisocyanoacetate (0.21 mmol, 30 mg) and 3-bromo-benzaldehyde 
(0.36 mmol, 42 µL) as starting materials and EtOAc as solvent. The 
crude reaction mixture was purified by flash column chromatography 
(PE/EtOAc 3:1) to yield 47 mg (69 %) of product as a colourless oil. The 
ee was determined by HPLC using a Chiralpak OD [hexane/iso-propanol 

90:10, λ 230 nm, 1.0 mL/min] t (major) = 6.23 min., t (minor) = 8.20 min. (92%). [α]D
25 = +168.2 (c 

1, CH2Cl2); 
1H-NMR (500 MHz, CDCl3) δ 7.41-7.10 (m, 4 H, Ar-H), 7.08 (d, J = 2.0 Hz, 1 H, N=CH), 

5.60 (d, J = 8.0, 1 H), 4.51 (dd, J = 8.0, 2.0 Hz, 1 H), 1.52 (s, 9 H, tBu); 13C-NMR (125 MHz, CDCl3) 
δ 169.2 (s, 1C, C=O), 155.9 (d, 1C, C=N), 141.5 (s, 1C, Ph), 131.7 (d, 1C, Ph), 130.5 (d, 1C, Ph), 
128.6 (d, 1C, Ph), 124.1 (d, 1C, Ph), 123.0 (s, 1C, Ph), 82.9 (s, 1C, tBu), 81.3 (d, 1C), 76.2 (d, 1C), 
28.0 (q, 3C, tBu); IR νmax/cm-1 2978, 1732, 1626, 1368, 1154, 1102; HRMS (ES+): calcd. for 
C14H17BrNO3 [M+H]+ 326.0386, found 326.0382. 
 
2.5 Synthesis and characterization of tert-butyl (4S,5R)-5-(4-fluorophenyl)-4,5-dihydro-1,3-
oxazole-4-carboxylate, compound 7c  
Obtained according to the general procedure, using tert-butylisocyanoacetate (0.21 mmol, 30 mg) 

and 4-fluoro- benzaldehyde (0.36 mmol, 38 µL) as starting materials and 
EtOAc as solvent. The crude reaction mixture was purified by flash column 
chromatography (PE/EtOAc) 3.5:1 to yield 43 mg (77 %) of product as a 
colourless oil. The ee was determined by HPLC using a Chiralpak OD 
[hexane/iso-propanol 90:10, λ 220 nm, 1.0 mL/min] t (major) = 5.75 min., t 
(minor) = 7.37 min. (92%). [α]D

25 = +248.4 (c 1.5, CH2Cl2); 
1H-NMR (400 

MHz, CDCl3) δ 7.49-7.45 (m, 2 H, Ar-H), 7.28-7.24 (m, 3 H, Ar-H and N=CH), 
5.76 (d, J = 8.0 Hz, 1 H), 4.65 (dd, J = 8.0, 2.0 Hz, 1 H), 1.70 (s, 9 H, tBu); 13C-NMR (125 MHz, 
CDCl3) δ 169.3 (s, 1C, C=O), 162.8 (d, JC-F = 247.7 Hz, 1C, C-F), 155.9 (d, 1C, C=N), 135.00 (d, 
JC-F = 3.0 Hz, 1C, Ph), 127.45 (d, JC-F = 8.2 Hz, 2C, Ph), 115.9 (d, JC-F = 21.7 Hz, 2C, Ph), 82.7 (s, 
1C, tBu), 81.6 (d, 1C), 76.2 (d, 1C), 27.9 (q, 3C, tBu); IR νmax/cm-1 1732, 1626, 1512, 1156, 1104; 
HRMS (ES+): calcd. for C14H17FNO3 [M+H]+ 266.1187, found 266.1184. 
 
2.6 Synthesis and characterization of tert-butyl (4S,5R)-5-(4-methoxyphenyl)-4,5-dihydro-
1,3-oxazole-4-carboxylate, compound 7d  
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Obtained according to the general procedure, using tert-
butylisocyanoacetate (0.21 mmol, 30 mg) and p-anisaldehyde (0.36 
mmol, 43 µL) as starting materials and EtOAc as solvent. The crude 
reaction mixture was purified by flash column chromatography (PE/EtOAc 
2:1) to yield 35 mg (60 %) of product as a colourless oil. The ee was 
determined by HPLC using a Chiralpak OD [hexane/iso-propanol 90:10, λ 
230 nm, 1.0 mL/min] t (major) = 7.74 min., t (minor) = 8.95 min. (89%). 

[α]D
27 = + 118.4 (c 0.25, CH2Cl2); 

1H-NMR (400 MHz, CDCl3) δ 7.19-7.16 (m, 2 H, Ar-H), 6.98 (d, J 
= 2.0 Hz, 1 H, N=CH), 6.85-6.83 (m, 2 H, Ar-H), 5.48 (d, J = 8.0 Hz, 1 H), 4.41 (dd, J = 8.0, 2.0 Hz, 
1 H), 3.71 (s, 3 H, O-CH3), 1.44 (s, 9 H, tBu); 13C-NMR (125 MHz, CDCl3) δ 169.6 (s, 1C, C=O), 
159.9 (d, 1C, C=N), 156.0 (s, 1C, Ph), 131.1 (s, 1C, Ph), 127.2 (d, 2C, Ph), 114.2 (d, 2C, Ph), 82.4 
(s, 1C, tBu), 82.3 (d, 1C), 76.0 (d, 1C), 27.9 (q, 3C, tBu); IR νmax/cm-1 1732, 1624, 1516, 1252, 
1156, 1106. HRMS (ES+): calcd. for C15H19NNaO4 [M+Na]+ 300.1206, found 300.1224. 
 
2.7 Synthesis and characterization of tert-butyl (4S,5R)-5-(1-methoxy-2-methyl-1-oxopropan-
2-yl)-4,5-dihydro-1,3-oxazole-4-carboxylate, compound 7e  

Pre-catalyst 2 (10.2 mg, 0.0175 mmol) was dissolved in 1.2 mL of EtOAc 
and Ag2O (2.02 mg, 0.0087 mmol) was added. The heterogeneous 
mixture was stirred for approximately 2 minutes and isocyanide 5 (50 mg, 
0.35 mmol) and powdered 4Å MS were sequentially added. The flask was 
cooled in a ice/NaCl bath and the 2,2-Dimethyl-3-oxo-propionic acid 

methyl ester (78 mg, 0.60 mmol) was added. The flask was then transferred in a 0 °C fridge and 
the reaction mixture was stirred overnight, until all the isocyanide was consumed (TLC, p-
anisaldehyde). The reaction mixture was then quickly filtered through a short pad of silica (in a 
glass pipette) and eluted with EtOAc. The filtrate was concentrated under reduced pressure and 
quickly purified by flash column chromatography (PE/EtOAc 3:1) to yield compound 7e as a 
colourless oil (85 mg, 89%). The ee was determined by HPLC using a Chiralpak OD [hexane/iso-
propanol 95:5, λ 210 nm, 1.0 mL/min] t (major) = 6.38 min., t (minor) = 7.03 min. (81%); [α]D

25 = + 
179.4 (c 0.82, CH2Cl2); 

1H-NMR (400 MHz, CDCl3) δ 6.88 (d, J = 2.0, 1 H, H-C=N), 4.83 (d, J = 7.3 
Hz, 1 H), 4.32 (dd, J = 7.3, 2.0 Hz, 1 H), 3.69 (s, 3 H, CO2CH3), 1.48 (s, 9 H, tBu-H), 1.21 (s, 3 H, 
CH3), 1.15 (s, 3 H, CH3); 

13C-NMR (100 MHz, CDCl3) 175.0 (s, 1C, ROC=O), 169.8 (s, 1C, 
ROC=O), 156.1 (d, 1C, C=N), 85.2 (d, 1C), 82.2 (s, 1C, Me3C-O), 70.0 (d, 1C), 52.2 (q, 1C, 
CO2CH3), 45.4 (s, 1C, -C(CH3)2(CO2Me)), 27.8 (q, 3C, tBu), 20.5 (q, 1C, CO2MeC-CH3), 19.8 (q, 
1C, CO2MeC-CH3); IR νmax/cm-1 2980, 1737, 1628, 1157, 1108; HRMS (ES+): calcd. for 
C13H21NNaO5 [M+Na]+ 294.1312, found 294.1317. 
 
2.8 Synthesis and characterization of (2S,3R)-tert-butyl 2-formamido-3-hydroxy-4,4-
dimethylpentanoate, compound S1 
Due to its instability towards silica gel, compound 7f was directly converted to the corresponding 
formamide S1 and characterized as such.  
 
 
 
 
 
 
 
Compound 7f was obtained according to the general procedure, using tert-butylisocyanoacetate 
(0.21 mmol, 30 mg) and pivalaldehyde (0.25 mmol, 27 µL) as starting materials and EtOAc as 
solvent. The crude reaction mixture was dissolved in 2.5 mL of EtOAc saturated with 5% solution 
of Citric acid and stirred until complete conversion of the starting material (TLC, about 6-8 hours). 
The organic phase was washed with 5% aq. NaHCO3 sol., dried over Na2SO4 and concentrated 
under reduced pressure. The crude reaction mixture was purified by flash column chromatography 
(PE/EtOAc 1:1) to yield 42 mg (81 %) of formamide S1. The ee was determined by HPLC using a 
Chiralpak OD [hexane/iso-propanol 80:20, λ 210 nm, 1.0 mL/min] t (minor) = 4.62 min., t (major) = 
6.66 min. (91%); [α]D

27 = -  20.1 (c 0.25, CH2Cl2); 
1H-NMR (400 MHz, CDCl3) δ 8.21 (s, 1 H, H-
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C=O), 6.59 (d, J = 8.4 Hz, 1 H, N-H), 4.74 (d, 9.2 Hz, 1 H, Cα-H), 3.72 (s, 1 H, Cβ-H), 2.42 (brs, 1 
H, O-H), 1.46 (s, 9 H, tBu-H), 0.96 (s, 9 H, tBu-H); 13C-NMR (100 MHz, CDCl3) 171.1 (s, 1C, 
ROC=O), 160.9 (d, 1C, HC(O)NH), 82.4 (s, 1C, Me3C-O), 78.1 (d, 1C, Cβ), 51.5 (d, 1C, Cα), 35.4 
(s, 1C, Me3C-C), 27.9 (q, 3C, tBu), 26.0 (q, 3C, tBu); IR νmax/cm-1 3384, 2978, 1714, 1656, 1368; 
HRMS (ES+): calcd. for C12H23NNaO4 [M+Na]+ 268.1519, found 268.1515. 
 
2.9 Synthesis and characterization of (2S,3R)-tert-butyl 2-formamido-3-hydroxy-4-
methylpentanoate, compound S2  
Due to its instability towards silica gel, compound 7g was directly converted to the corresponding 
formamide S2 and characterized as such. 
 
 
 
 
 
 
 
Pre-catalyst 2 (52.0 mg, 0.090 mmol) was dissolved in 1.0 mL of EtOAc and  Ag2O (10.4 mg, 0.045 
mmol) was added. The heterogeneous mixture was stirred for approximately 2 minutes and 
isobutyraldehyde (165 µL, 1.81 mmol) and powdered 4Å MS were sequentially added. The flask 
was cooled in an ice bath and a solution of tert-butyl isocyanoacetate 5 (150 mg, 1.06 mmol) in 
EtOAc (3 mL) was added over 3 hours via syringe pump. The mixture was then stirred at 0 °C for 
4.30 h after the addition was finished, until all the isocyanoacetate was consumed (TLC, p-
anisaldehyde). The reaction mixture was then quickly filtered through a short pad of Celite and 
eluted with EtOAc to yield crude oxazoline 7g. The filtrate was concentrated under reduced 
pressure and dissolved in 20 mL of EtOAc saturated with 5% aq. solution of Citric acid and stirred 
until complete hydrolisis of the oxazoline 7g to the corresponding formamide S2 (TLC, about 6-8 
hours). The organic phase was washed with 5% NaHCO3 sol., dried over Na2SO4 and 
concentrated under reduced pressure. The crude reaction mixture was purified by flash column 
chromatography (PE/EtOAc 1:1) to yield 209 mg (85 %) of formamide. The ee was determined by 
HPLC using a Chiralpak OD [hexane/iso-propanol 90:10, λ 215 nm, 1.0 mL/min] t (minor) = 6.41 
min., t (major) = 9.39 min. (67%); [α]D

25 = -7.50 (c 1.03, CH3CN); 1H-NMR (400 MHz, CDCl3) δ 8.29 
(s, 1 H, H-C=O, 6.37 (d, J = 8.5 Hz, 1 H, N-H), 4.79 (dd, J = 9.4, 4.5 Hz, 1 H), 3.69 (m, 1 H), 2.27 
(d, J = 4.9, 1 H, O-H), 1.75-1.60 (m, 1  H, Me2C-H), 1.49 (s, 9 H, tBu-H), 1.03 (d, J = 8.0 Hz, 3 H, 
CH3-CH-CH3), 0.96 (3 H, J = 8.0 Hz, 3 H, CH3-CH-CH3); 

13C-NMR (100 MHz, CDCl3); 170.5 (s, 1C, 
ROC=O), 161.2 (d, 1C, HC(O)NH), 82.7 (s, 1C, Me3C-O), 77.7 (d, 1C, Cβ), 53.3 (d, 1C, Cα), 30.9 
(d, 1C, Me2CH-C), 28.0 (q, 3C, tBu), 18.9 (q, 2C, Me2CH-C); IR νmax/cm-1 3351, 1735, 1662, 1159; 
MPT 85-87 °C;HRMS (ES+): calcd. for. C11H21NNaO4

 [M+Na]+ 254.1363, found 254.1363. 
 
2.10 Synthesis and characterization of methyl (4S,5R)-5-phenyl-4,5-dihydro-1,3-oxazole-4-
carboxylate, compound 7h  

Obtained according to the general procedure, methyl-isocyano-acetate (0.55 
mmol, 50 µL) and benzaldehyde (0.937 mmol, 95 µL) as starting materials and 
EtOAc (1.8 mL) as solvent. The crude reaction mixture was purified by flash 
column chromatography (PE/EtOAc 3:2) to yield 83 mg (73 %) of product as a 
colourless oil. The ee was determined by HPLC using a Chiralpak AD 

[hexane/iso-propanol 90:10, λ 220 nm, 1.0 mL/min] t (minor) = 8.43 min., t (major) = 11.72 min. 
(81%);[α]D

25 = 166.6 (c 0.80, THF); 1H-NMR (400 MHz, CDCl3) δ 7.43-7.31 (m, 5 H), 7.27 (s, 1 H), 
7.11 (d, J = 2.3 Hz, 1 H), 5.70 (d, J = 7.8 Hz, 1 H), 4.64 (dd, J = 2.3, 7.8 Hz, 1 H), 3.85 (s, 3 H); 
13C-NMR (100 MHz, CDCl3); 170.9 (s, 1C, ROC=O), 156.3 (d, 1C, C=N), 138.9 (s, 1C, Ph), 129.0 
(d, 2C, Ph), 128.8 (s, 1C, Ph), 125.6 (d, 2C, Ph), 82.1 (d, 1C), 75.3 (d, 1C), 52.9 (q, 1C, Me); IR 
νmax/cm-1 1741, 1626, 1105; HRMS (ES+): calcd. for [M+Na]+ C11H11NNaO3 228.0631, found 
228.0633. 
 
2.11 Synthesis and characterization of methyl (4R,5R)-5-(3-bromophenyl)-4-phenyl-4,5-
dihydro-1,3-oxazole-4-carboxylate, compound 9a  
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Obtained according to the general procedure, using methyl 2-isocyano-2-
phenylacetate (1.71 mmol, 300 mg) and 3-bromo-benzaldehyde (2.90 
mmol, 537 mg) as starting materials and EtOAc as solvent.  The crude 
reaction mixture was purified by flash column chromatography (PE/EtOAc 
3.5:1) to yield 554 mg (90 %) of product as a colourless oil. The ee was 
determined by HPLC using a Chiralpak OD [hexane/iso-propanol 90:10, λ 

230 nm, 1.0 mL/min] t (major) = 10.06 min., t (minor) = 12.53 min. (97%); [α]D
25 = +138.6 (c 1.12, 

CH2Cl2); 
1H-NMR (400 MHz, CDCl3) δ 7.31-7.59 (m, 2 H, Ar-H), 7.45-7.42 (m, 2 H, Ar-H), 7.37-

7.19 (m, 6 H, Ar-H+N=CH), 5.62 (s, 1 H, Cβ-H), 3.21 (s, 3 H, OCH3); 
13C-NMR (100 MHz, CDCl3) δ 

169.4 (s, 1C, C=O), 155.4 (d, 1C, C=N), 141.1 (s, 1C), 138.6 (s, 1C), 132.1 (d, 1C), 130.0 (d, 1C), 
129.6 (d, 1C), 128.5 (d, 2C), 128.3 (d, 1C), 126.6 (d, 2C), 125.3 (d, 1C), 122.5 (s, 1C), 88.8 (d, 1C, 
Cβ), 84.4 (s, 1C, Cα), 52.4 (q, 1C, OCH3); IR νmax/cm-1 1738, 1638, 1238, 1104, 694; HRMS (ES+): 
calcd. for C17H15O3N1Br1 [M+H]+ 360.0230, found 360.0231.  
 
2.12 Synthesis and characterization of methyl (4R,5R)-5-(4-fluorophenyl)-4-phenyl-4,5-
dihydro-1,3-oxazole-4-carboxylate, compound 9b 

Obtained according to the general procedure, using methyl 2-isocyano-2-
phenylacetate (0.21 mmol, 37 mg) and 4-fluoro-benzaldehyde (0.36 mmol, 38 
µL) as starting materials and TBME as solvent. The crude reaction mixture 
was quickly purified by flash column chromatography (PE/EtOAc 3:1) to yield 
49 mg (78 %) of product. The ee was determined by HPLC using a Chiralpak 
OD [hexane/iso-propanol 90:10, λ 230 nm, 1.0 mL/min] t (major) = 10.37 min., 
t (minor) = 11.61 min. (94%); [α]D

27 = +158.0 (c 2.6, CH2Cl2); 
1H-NMR (400 

MHz, CDCl3) δ 7.69-7.66 (m, 2 H, Ar-H), 7.44-7.33 (m, 5 H, Ar-H), 7.31 (s, 1 H, N=CH), 7.12-7.09 
(m, 2 H, Ar-H), 5.75 (s, 1 H, Cβ-H), 3.25 (s, 3 H, OCH3); 

13C-NMR (100 MHz, CDCl3) δ 169.6 (s, 
1C, C=O), 162.9 (d, JC-F = 248.50 Hz, 1C), 155.4 (d, C=N), 141.3 (s, 1C), 132.2 (d, JC-F = 3.4 Hz, 
1C), 128.5 (d, 3C), 128.3 (d, JC-F = 17.4 Hz, 2C), 126.6 (d, 2C), 115.5 (d,  JC-F = 21.8 Hz, 2C), 89.1 
(d, 1C, Cβ), 84.2 (s, 1C, Cα), 52.3 (q, 1C, OCH3); IR νmax/cm-1 2362, 1740, 1638, 1512, 1228, 1104, 
698; HRMS (ES+): calcd. for C17H15O3N1F1 [M+H]+ 300.1030, found 300.1032. 
 
2.13 Synthesis and characterization of methyl (4R,5R)-5-(3-fluorophenyl)-4-phenyl-4,5-
dihydro-1,3-oxazole-4-carboxylate, compound (4R,5R)-9c  

Obtained according to the general procedure, using methyl 2-isocyano-2-
phenylacetate (0.85 mmol, 150 mg) and 3-fluoro-benzaldehyde (1.45 mmol, 
154 µL) as starting materials and TBME as solvent. The crude reaction 
mixture was purified by flash column chromatography (PE/EtOAc 3.5:1).to 
yield 236 mg (93 %) of product. Relative stereochemistry was confirmed by 

single crystal X-ray analysis (see attached CIF file). The ee was determined by HPLC using a 
Chiralpak OD [hexane/iso-propanol 90:10, λ 230 nm, 1.0 mL/min] t (major) = 9.07 min., t (minor) = 
10.61 min. (97%); [α]D

30 = +157.8 (c 1.9, CH2Cl2); 
1H-NMR (400 MHz, CDCl3) δ 7.70-7.68 (m, 2 H, 

Ar-H), 7.44-7.34 (m, 4 H, Ar-H), 7.32 (s, 1 H, N=CH), 7.16 (d, J = 8.0 Hz, 1 H, aromatic proton), 
7.11-7.04 (m, 2 H, Ar-H), 5.73 (s, 1 H, Cβ-H), 3.26 (s, 3 H, OCH3); 

13C-NMR (100 MHz, CDCl3) δ 
169.4 (s, 1C, C=O), 162.6 (d, JC-F = 247.2 Hz, 1C, C-F), 155.3 (d, 1C, C=N), 141.1 (s, 1C), 138.8 
(d, JC-F = 7.1 Hz, 1C), 130.0 (d, JC-F = 8.1 Hz, 1C), 128.5 (d, 2C), 128.3 (s, 1C), 126.6 (d, 2C), 122.3 
(d, JC-F = 2.9 Hz, 1C), 115.9 (d, JC-F = 21.1 Hz, 1C), 113.7 (d, JC-F = 22.7 Hz, 1C), 88.9 (d, 1C, Cβ), 
84.4 (s, 1C, Cα), 52.3 (q, 1C, OCH3); IR νmax/cm-1 2930, 1731, 1626, 1131; HRMS (ES+): calcd. for 
C17H15O3N1F1 [M+H]+ 300.1030, found 300.1030.  
 
Minor diastereoisomer, Compound (4R*,5S*)-9c 

 

1H-NMR (400 MHz, CDCl3) δ 7.36 (s, 1 H), 7.09 - 6.99 (m, 4 H), 6.97 - 6.92 
(m, 2 H), 6.80 (d, J = 7.8 Hz, 1 H), 6.75 (dt, J = 2.7, 8.4 Hz, 1 H), 6.66 (td, J = 
1.9, 9.8 Hz, 1 H), 6.33 (s, 1 H), 3.82 (s, 3 H); 13C-NMR (100 MHz, CDCl3) δ 
172.6 (s, 1C, C=O), 162.4 (s, JC-F = 245.5 Hz, 1C), 156.0 (d, 1C, C=N), 137.8 

(s, JC-F = 8.0 Hz, 1C), 135.6 (s, 1C), 129.3 (d, JC-F = 9.0 Hz, 1C), 127.9 (d, 1C), 127.7 (d, 2C), 126.2 
(d, 2C), 122.7 (d, 1C), 114.9 (d, JC-F = 20.1 Hz, 1C), 114.0 (d, JC-F = 23.1 Hz, 1C), 85.4 (d, Cβ, 1C), 
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83.5 (s, Cα,1C) 53.4 (q, CO2CH3, 1C); IR νmax/cm-1 2930, 1738, 1620; HRMS (ES+): calcd. for 
C17H15O3N1F1 [M+H]+ 300.1030, found 300.1036.  
 
2.14 Synthesis and characterization of methyl (4R,5R)-5-(4-bromophenyl)-4-phenyl-4,5-
dihydro-1,3-oxazole-4-carboxylate, compound 9d  

Obtained according to the general procedure, using methyl 2-isocyano-2-
phenylacetate (1.71 mmol, 300 mg) and 4-bromo-benzaldehyde (2.91 mmol, 
538 mg) as starting materials and EtOAc as solvent. The crude reaction 
mixture was purified by flash column chromatography (PE/EtOAc 3.5:1) to 
yield 524 mg (85 %) of product. The ee was determined by HPLC using a 
Chiralpak OD [hexane/iso-propanol 90:10, λ 230 nm, 1.0 mL/min] t (major) = 
13.69 min., t (minor) = 15.57 min. (98%); [α]D

25 = +197.8 (c 1.60, CH2Cl2); 
1H-

NMR (400 MHz, CDCl3) δ 7.61-7.59 (m, 2 H, Ar-H), 7.47-7.45 (m, 2 H, Ar-H), 7.36-7.17 (m, 6 H, 
Ar-H+N=CH), 5.64 (s, 1 H, Cβ-H), 3.18 (s, 3 H, OCH3); 

13C-NMR (100 MHz, CDCl3) δ 169.5 (s, 1C, 
C=O) 155.4 (d, C=N), 141.1 (s, 1C), 135.3 (s, 1C), 131.6 (d, 2C), 128.5 (d, 3C), 128.3 (d, 2C), 
126.6 (d, 2C), 123.1 (s, 1C), 89.0 (d, 1C, Cβ), 84.2 (s, 1C, Cα), 52.4 (q, 1C, OCH3); IR νmax/cm-1 
1736, 1638, 1240, 1106, 1072, 700; HRMS (ES+): calcd. for C17H15O3N1Br1 [M+H]+ 360.0230, 
found 360.0233. 
 
2.15 Synthesis and characterization of methyl (4R,5R)-5-(3-methoxyphenyl)-4-phenyl-4,5-
dihydro-1,3-oxazole-4-carboxylate, compound 9e  

Obtained according to the general procedure, using methyl 2-isocyano-2-
phenylacetate (0.21 mmol, 37 mg) and 3-methoxy-benzaldehyde (0.36 
mmol, 43 µL) as starting materials and TBME as solvent.  The crude 
reaction mixture was purified by flash column chromatography (PE/EtOAc 
3:1) to yield 33 mg (50 %) of product as a colourless oil. The ee was 
determined by HPLC using a Chiralpak OD [hexane/iso-propanol 90:10, λ 

230 nm, 1.0 mL/min] t (major) = 12.46 min., t (minor) = 14.15 min. (93%); [α]D
28 = + 154.0 (c 1, 

CH2Cl2); 
1H-NMR (400 MHz, CD2Cl2) δ 7.60-7.58 (m, 2 H, Ar-H), 7.35-7.20 (m, 5 H, Ar-H+N=CH), 

6.88-6.80 (m, 3 H), 5.64 (s, 1 H, Cβ-H), 3.74 (s, 3 H, OCH3), 3.11 (s, 3 H, OCH3); 
13C-NMR (100 

MHz, CD2Cl2) δ 170.1 (s, 1C, C=O), 160.1 (s, 1C), 155.7 (d, 1C, N=CH), 142.1 (s, 1C), 138.4 (s, 
1C), 129.8 (d, 1C), 128.7 (d, 2C), 128.4 (d, 1C), 127.2 (d, 2C), 119.3 (d, 1C), 114.6 (d, 1C), 112.7 
(d, 1C), 89.6 (d, 1C, Cβ), 84.8 (s, 1C, Cα), 55.7 (q, 1C, OCH3), 52.4 (q, 1C, OCH3); IR νmax/cm-1 
1740, 1638, 1238, 1108, 742, 698; HRMS (ES+): calcd. for C18H17O4N1Na1 [M+Na]+ 334.1050, 
found 334.1050. 
 
2.16 Synthesis and characterization of methyl (4R,5R)-5-(4-chlorophenyl)-4-phenyl-4,5-
dihydro-1,3-oxazole-4-carboxylate, compound 9f  

Obtained according to the general procedure, using methyl 2-isocyano-2-
phenylacetate (0.21 mmol, 37 mg) and 4-chloro-benzaldehyde (0.36 mmol, 
50 mg) as starting materials and TBME as solvent. The crude reaction 
mixture was purified by quick flash column chromatography (PE/EtOAc 3.5:1) 
to yield 37mg (56 %) of product. The ee was determined by HPLC using a 
Chiralpak OD [hexane/iso-propanol 95:5, λ 230 nm, 1.0 mL/min] t (major) = 
13.99 min., t (minor) = 15.87 min. (96%); [α]D

30 = +222.6 (c 1.50, CH2Cl2); 
1H-

NMR (400 MHz, CDCl3) δ 7.68-7.66 (m, 2 H, Ar-H), 7.43-7.30 (m, 8 H, Ar-H+N=CH), 5.73 (s, 1 H, 
Cβ-H), 3.25 (s, 3 H, OCH3); 

13C-NMR (100 MHz, CDCl3) δ 169.5 (s, 1C, C=O) 155.4 (d, C=N), 
141.1 (s, 1C), 134.9 (s, 1C), 134.8 (s, 1C), 128.6 (d, 2C), 128.5 (d, 2C), 128.3 (d, 1C), 128.0 (d, 
2C), 126.6 (d, 2C), 89.0 (d, 1C, Cβ), 84.3 (s, 1C, Cα), 52.4 (q, 1C, OCH3); IR νmax/cm-1 1738, 1637, 
1493, 1241, 1108, 1091; HRMS (ES+): calcd. for C17H14O3N1Cl1Na1 [M+Na]+ 338.0554, found 
338.0559.  
 
2.17 Synthesis and characterization of methyl (4R,5R)-5-[4 (methoxycarbonyl)phenyl]-4-
phenyl-4,5-dihydro-1,3-oxazole-4- 
Carboxylate, compound 9g 
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Obtained according to the general procedure, using methyl 2-isocyano-2-
phenylacetate (0.21 mmol, 37 mg) and 4-Formyl-benzoic acid methyl 
ester (0.36 mmol, 58 mg) as starting materials and TBME as solvent. The 
crude reaction mixture was diluted with Et2O, washed with NaHSO3 1M 
(3x), NaHCO3 sat. (1x), dried over K2CO3 and quickly purified by flash 
column chromatography (Et2O/PE 4:1) to yield 41 mg (57 %) of product. 
The ee was determined by HPLC using a Chiralpak OD [hexane/iso-

propanol 90:10, λ 230 nm, 1.0 mL/min] t (major) = 15.39 min., t (minor) = 20.37 min. (93%); [α]D
24 = 

+173.3 (c 1.50, CH2Cl2); 
1H-NMR (400 MHz, CDCl3) δ 8.07 (d, J = 8.4, 2 H, Ar-H), 7.70-7.68 (m, 2 

H, Ar-H), 7.46-7.36 (m, 5 H, Ar-H), 7.34 (s, 1 H, N=CH), 5.79 (s, 1 H, Cβ-H), 3.93 (s, 3 H, OCH3), 
3.19 (s, 3 H, OCH3); 

13C-NMR (100 MHz, CDCl3) δ 169.4 (s, 1C, C=O) 166.5 (s, 1C, C=O), 155.4 
(d, 1C, C=N), 141.2 (s, 1C) 141.1 (s, 1C), 130.7 (s, 1C), 129.7 (d, 2C), 128.6 (d, 2C), 128.3 (d, 
2C), 126.6 (d, 2C), 89.1 (d, 1C, Cβ), 84.6 (s, 1C, Cα), 52.4 (q, 1C, OCH3), 52.3 (q, 1C, OCH3); IR 
νmax/cm-1 1724, 1638, 1436, 1280, 1106, 700; HRMS (ES+): calcd. for C19H17O5N1Na1 [M+Na]+ 

362.0999, found 362.0991.  
 
2.18 Synthesis and characterization of methyl (4R,5R)-4-benzyl-5-(4-bromophenyl)-4,5-
dihydro-1,3-oxazole-4-carboxylate, compound 9h 

Obtained according to the general procedure, using methyl 2-isocyano-3-
phenylpropanoate (0.21 mmol, 40 mg) and p-Br-benzaldehyde (0.357 mmol, 
66 mg) as starting materials and TBME as solvent. The crude reaction mixture 
was purified by quick flash column chromatography (PE/EtOAc 3:1) to yield 57 
mg (72%) of product. The ee was determined by HPLC using a Chiralpak OD-
H [hexane/iso-propanol 95-05, λ 230 nm, 1.0 mL/min] t (minor) = 20.07 min., t 

(major) = 28.79 min. (71%); [α]D
20 = -46.7 (c 0.86, CH2Cl2); 

1H-NMR (400 MHz, CDCl3) δ 7.50-7.44 
(m, 2 H), 7.34-7.23 (m, 4 H), 7.12-7.07 (m, 3 H), 5.29 (s, 1 H), 3.49 (d, J = 13.6 Hz, 1 H), 3.24 (d, J 
= 13.6 Hz, 1 H), 3.21 (s, 3 H); 13C-NMR (100 MHz, CDCl3) δ 170.0, 155.6, 134.9, 134.8, 131.3, 
130.9, 128.2, 127.7, 127.1, 122.6, 85.3, 82.7, 51.9, 43.8; IR νmax/cm-1 1737.3, 1635.7, 1092.7, 
701.1; HRMS (ES+): calcd. for C18H16BrNNaO3 [M+Na]+ 396.0206, found 396.0209. 
 
2.19 Preparation of racemic compounds 
 
2.19.1  Racemic oxazolines deriving from tert-butylisocyanoacetate 
Racemic oxazolines derived from tert-butylisocyanoacetate were obtained by dissolving 1 
equivalent of isocyanide and 1.2 equivalents of the corresponding aldehyde in dry CH2Cl2 
(approximately 5 mL/mmol) at 0°C and adding 10 mol % of DBU as catalyst. The reaction mixture 
was then stirred at 0°C until TLC indicated complete consumption of the isocyanide (2-16 hours). 
The resultant solution was then diluted with CH2Cl2, washed with water, dried over Na2SO4 and 
concentrated under reduce pressure. The crude obtained was purified using the same method 
described for the enantioenriched examples. 
 
2.19.2  Racemic oxazolines deriving from isocyano-phenyl-acetic acid methyl ester 
Racemic oxazolines derived from methyl 2-isocyano-2-phenylacetate were obtained by dissolving 
1 equivalent of isocyanide and 1.2 equivalents of the corresponding aldehyde in dry CH2Cl2 

(approximately 5 mL/mmol) at 0°C and adding 10 mol% of DBU and 5 mol% of Ag2O. The reaction 
mixture was then gently warmed at room temperature until TLC indicated complete consumption of 
the isocyanide (2-16 hours). The resultant solution was then concentrated under reduced pressure 
and purified using the same method described for the enantioenriched examples. 
 
2.20 Direct conversion of oxazoline 7a to tert-butyl (βR)-N-benzoyl-β-hydroxy-L-
phenylalaninate S3 

N

CO2Me

O

Ph

MeO2C

N

CO2Me

O

Br

Ph
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Crude oxazoline 7a prepared according to general procedure 2.2 from tert-butyl-isocyanoacetate 
(0.21 mmol, 30 mg) and benzaldehyde (0.25 mmol, 26 µL) was dried in vacuo and dissolved in 1.5 
mL of anhydrous MeOH. The reaction mixture was cooled to 0 oC and 1.5 mL of 1M solution of 
SOCl2 in MeOH (2M HCl) were added drop wise. The solution was stirred 1 h 45’ at 0 oC and then 
the solvent was removed under reduced pressure. The resultant oil was dissolved in CH2Cl2 (2 mL) 
and few drops of sat. NaHCO3 solution were added under vigorous stirring until pH 8 (pH paper). 
The flask was cooled to 0 oC and 1 equivalent (0.21 mmol) of benzoyl chloride was added. After 20 
minutes the ice bath was removed and the reaction mixture was stirred further 40 minutes. The 
suspension was partitioned between CH2Cl2 and water. The organic extracts were dried over 
Na2SO4 and purified by flash column chromatography (PE/EtOAc 3.5:1) to yield 52 mg (72 %, 3 
steps) of derivative S3 as a single diastereoisomer. The ee was determined by HPLC using a 
Chiralpak AD [hexane/iso-propanol 80:20, λ 230 nm, 1.0 mL/min] t (minor) = 7.98 min., t (major) = 
23.05 min. (96%); [α]D

25 = +60.4 (c 0.5, CHCl3); 
1H-NMR (500 MHz, CDCl3) δ 7.70 (d, J = 7.0 Hz, 2 

H, Ar-H), 7.48 (t, J = 7.5 Hz, 1 H, aromatic proton), 7.41-7.38 (m, 4 H, Ar-H), 7.32 (t, J = 7.0 Hz, 2 
H), 7.29-7.25 (m, 1 H, aromatic proton), 6.92 (d, J = 8.0 Hz, 1 H, N-H), 5.26 (d, J = 4.0 Hz, 1 H), 
4.96 (dd, J = 8.5, 4.0 Hz, 1 H), 3.32 (brs, 1 H, O-H), 1.42 (s, 9 H, tBu); HRMS (ES+): calcd. for 
C20H23O4N1Na1 [M+Na]+ 364.1519, found 364.1510. 
Spectroscopic data were consistent with previously reported data for this compound.iii 
 
2.21 Synthesis and characterization of compound 10 
 

 
 
Oxazoline 7a, prepared according to general procedure 2.2 from tert-butyl-isocyanoacetate (0.21 
mmol, 30 mg) and benzaldehyde (0.25 mmol, 26 µL), was dissolved in 1.5 mL of dry MeOH. The 
reaction mixture was cooled to 0 oC and 1.5 mL of 1M solution of SOCl2 in MeOH (2M HCl) were 
added drop wise. The solution was stirred 1 h 45’ at 0 oC and then the solvent was removed under 
reduced pressure. The resultant oil was dissolved in CH2Cl2 (2 mL) and few drops of sat. NaHCO3 
solution were added under vigorous stirring until pH 8 (pH paper). The mixture was further diluted 
with CH2Cl2 and dried with Na2SO4. The insoluble were filtered off and the resultant solution was 
concentrated under reduced pressure and the crude was purified by FCC (AcOEt/P.E. 2:1) to yield 
amino-ester 10 (85%) 1H-NMR (400 MHz, CDCl3) δ 7.35-7.27 (m, 5 H, Ar-H), 4.73 (d, J = 5.2 Hz, 
1H), 3.51 (d, J = 4.4 Hz, 1 H), 2.51 (brs, 3 H, NH2 and O-H), 1.34 (s, 9 H, tBu); 13C-NMR (100 MHz, 
CDCl3) δ 172.3 (s, 1C, C=O), 140.8 (s, 1C, quaternary Ph), 128.2 (d, 2C, aromatic C-H), 127.7 (d, 
1C, aromatic C-H), 126.5 (d, 2C, aromatic C-H), 81.7 (s, 1C, Me3C-O), 74.6 (d, 1C), 60.9 (d, 1C), 
27.8 (q, 3C; tBu); HRMS (ES+): calcd. for C13H20O3N [M+H]+ 238.1438, found 238.1436. The 
process was confirmed to be “racemization-free” by analyzing the enantiomeric excess of the 
benzoylated derivative S3 (96% ee). 
 
2.22 Synthesis and characterization of compound 11 
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Amino ester 10 (38 mg, 0.16 mmol, 91% ee) was dissolved in 6M HCl (3 mL) and the mixture was 
stirred at room temperature for 4 hours. Removal of volatiles under reduced pressure yielded the 
corresponding amino acid as the HCl salt. in quantitative yield.  
[α]D

25 = -43.6 (c 1.1, 6M HCl); 1H-NMR (500 MHz, D2O) δ 7.41-7.35 (m, 5 H, Ar-H), 5.34 (d, J = 4.0 
Hz, 1 H), 4.15 (d, J = 4.0 Hz, 1 H); 13C-NMR (500 MHz, D2O) δ 170.4 (s, 1C), 138.2 (s, 1C), 128.8 
(d, 2C, Aromatic C-H), 125.8 (d, 2C, aromatic C-H), 70.7 (d, 1C), 59.4 (d, 1C); HRMS (ES+): calcd. 
for C9H11NNaO3 [M+Na]+ 204,0631, found 204,0635. Spectroscopic data were consistent with 
previously reported data for this compound.iv 
 
2.23 Synthesis and characterization of (1R,2S)-1-(4-bromophenyl)-2-(methylamino)-2-
phenylpropane-1,3-diol, compound 12 
 

 
 
LiAlH4 (1.25 g, 33.06 mmol) was suspended in THF (25 mL). The suspension was cooled to -78°C 
and oxazoline 9d (2.38 g, 6.61 mmol) in THF (20 mL) was added during 5 minutes. The reaction 
mixture was gently warmed to room temperature without removing the dry ice bath and left stirring 
overnight. The reaction mixture was then cooled to 0°C and quenched by sequential addition of 
H2O (1.25 mL), 15% NaOH (1.25 mL) and H2O (3.7 mL). The resultant suspension was diluted with 
Et2O, dried by addition of Na2SO4 and filtered through Celite. Solvents were removed under 
reduced pressure and the crude product was purified by flash column chromatography 
(CH2Cl2/MeOH 30:1). Impure fractions were combined and further purified by flash column 
chromatography (CH2Cl2/MeOH 20:1). All pure fractions were concentrated under reduced 
pressure to yield compound 12 as a white solid (1.68 g, 75%).  [α]D

25 = +30.9 (c 1.0, MeOH); 1H-
NMR (400 MHz, CDCl3) δ 7.29-2.25 (m, 2 H, Ar-H), 7.22-7.14 (m, 3 H, Ar-H), 7.02-7.00 (m, 2 H, 
Ar-H), 6.81(d, J = 6.81 Hz, 2 H, Ar-H), 4.99 (s, 1 H, Ar-C-H), 4.41 (d, J = 11.4, 1H, one of CH2-OH), 
3.86 (d, J = 11.4, 1H, one of CH2-OH), 3.00-2.20 (brs, 3H, 2 x O-H and N-H), 2.23 (s, 3H, N-CH3); 
13C-NMR (100 MHz, CDCl3) δ 138.6 (s, 1C), 137.8 (s, 1C), 130.5 (d, 2C), 129.1 (d, 2C), 128.1 (d, 
2C), 127.5 (d, 1C), 127.5 (d, 2C), 121.6 (s, 1C), 80.6 (d, 1C, Ar-CH-OH), 64.9 (t, 1C, CH2-OH), 
60.2 (s, Cα-N), 28.6 (q, N-CH3); IR νmax/cm-1 3251, 2942, 1486, 1072, 700; MPT 55 °C; HRMS 
(ES+): calcd. for C16H19Br1N1O2 [M+H]+ 336.0594, found 336.0595. 
 
 
2.24 Synthesis and characterization of (4S,5R)-5-(4-bromophenyl)-4-(hydroxymethyl)-3-
methyl-4-phenyl-1,3-oxazolidin-2-one, compound 13 
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NaH (60% suspension in mineral oil) was suspended in THF (8 mL). Alcohol 12 (180 mg, 0.53 
mmol) was added and the resultant mixture was stirred at room temperature for 1 hour and 30 
minutes. The reaction mixture was cooled to 0°C and a solution of triphosgene (63 mg, 0.21 mmol) 
in CH2Cl2 (10 mL) was added drop wise over 10 minutes.  
The reaction mixture was stirred for 1 hour at 0°C and then 8 hour at room temperature. The 
resultant suspension was diluted with EtOAc and washed with water, brine and dried over 
anhydrous Na2SO4. Solvents were removed under reduced pressure and the crude product was 
purified by flash column chromatography (PE/EtOAc 3:2) to yield 13 as a white solid (163 mg, 
85%). The product was recrystallised from EtOAc/Cyclohexane. Absolute stereochemistry was 
confirmed by single crystal X-ray analysis (see attached CIF file). The ee was determined by HPLC 
using a Chiralpak AD [hexane/iso-propanol 80:20, λ 220 nm, 1.0 mL/min] t (major) = 6.13 min., t 
(minor) = 7.85 min. (97%); [α]D

25 = -5.4 (c 0.58, CH2Cl2); 
1H-NMR (400 MHz, CDCl3) δ 7.50-7.47 

(m, 4 H, Ar-H), 7.44-7.40 (m, 1 H, Ar-H), 7.27 (d, J = 10.0 Hz, 2 H, Ar-H), 7.12 (d, J = 10.0 Hz, 1 H, 
Ar-H), 5.32 (s, 1 H, Ar-C-H), 3.83 (s, 2 H, CH2-O), 2.82 (s, 3 H, N-CH3), 1.99 (brs, 1 H, O-H); 13C-
NMR (500 MHz, CDCl3) δ 159.0 (s, 1C, carbamate), 137.9 (s, 1C), 132.6 (s 1C), 131.6 (d, 2C), 
129.5 (d, 2C), 128.8 (d, 1C), 127.9 (d, 2C), 126.2 (d, 2C), 122.8 (s, 1C), 85.9 (d, 1C, Ar-CH-O), 
70.9 (s, 1C, Cα-N) , 60.7 (t, 1C, CH2-O), 28.0 (q, 1C, N-CH3); IR νmax/cm-1 3422, 1742, 1383, 1071, 
1040; MPT 189 °C; HRMS (ES+): calcd. for C17H16BrN1Na1O3 [M+Na]+ 384.0206, found 384.0203.  
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3. 1H-NMR and 13C-NMR Spectra of pre-catalysts 

3.1 1H-NMR and 13C-NMR of compound 1 
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3.2 1H-NMR and 13C-NMR of compound 2 
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3.3 1H-NMR and 13C-NMR of compound 3 
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3.4 1H-NMR and 13C-NMR of compound 4 
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4. 1H-NMR, 13C-NMR Spectra and HPLC traces of oxazoline and hydrolyzed derivatives 

4.1 1H-NMR, 13C-NMR of Compound 7a and HPLC traces of N-Benzoylated derivative S3 
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Racemate 
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Enantioenriched  
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4.2 1H-NMR, 13C-NMR -NMR and HPLC traces of compound 7b 
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4.3 1H-NMR, 13C-NMR and HPLC traces of compound 7c 
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4.4 1H-NMR, 13C-NMR and HPLC traces of compound 7d 
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Racemate 
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Enantioenriched 
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4.5 1H-NMR, 13C-NMR and HPLC traces of compound 7e 
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4.6 1H-NMR, 13C-NMR and HPLC traces of compound S1 
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4.7 1H-NMR, 13C-NMR and HPLC traces of compound S2 
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4.8 1H-NMR, 13C-NMR and HPLC traces of compound 7h 
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4.9 1H-NMR, 13C-NMR and HPLC traces of compound 9a 
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4.10 1H-NMR, 13C-NMR and HPLC traces of compound 9b 
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4.11 1H-NMR, 13C-NMR and HPLC traces of compound (4R, 5R)-9c and 1H-NMR, 13C-NMR of 

compound (4S*, 5R*)-9c. 
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1H-NMR and 13C-NMR of minor diastereoisomer (4R*, 5S*-9c) 

ppm (t1)
2.55.07.510.0

N

CO2Me

O

F

Ph

 

ppm (t1)
050100150200

N

CO2Me

O

F

Ph

 



53 

 

4.12 1H-NMR, 13C-NMR and HPLC traces of compound 9d 
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4.13 1H-NMR, 13C-NMR and HPLC traces of compound 9e 
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4.14 1H-NMR, 13C-NMR and HPLC traces of compound 9f 
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4.15 1H-NMR, 13C-NMR and HPLC traces of compound 9g 
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4.16 1H-NMR, 13C-NMR and HPLC traces of compound 9h 
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4.17 1H-NMR, 13C-NMR of compound S3 
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4.18 1H-NMR, 13C-NMR of compound 10 
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4.19 1H-NMR, 13C-NMR of compound 11 
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4.20 1H-NMR, 13C-NMR and HPLC traces of compound 12 
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4.21 1H-NMR, 13C-NMR and HPLC traces of compound 13 
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