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General experimental details 

 

Analytical thin-layer chromatography (TLC) was carried out using 0.2 mm commercial sil-

ica gel plates (Yantai Jiangyou Silica Gel Development Co., Ltd., silica gel HSGF 254). Prepar-

ative column chromatography employing silica gel (Qingdao Shenghai Fine Silica Gel Chemi-

cal Co., Ltd., 200-300 mesh) was performed according to the method of Still. Solvents for the 

chromatography are listed as volume/volume ratios. High-resolution mass spectra (HRMS) were 

performed at Instrumental Analysis Center of Xi’an Jiao Tong University using ESI method. 

Proton nuclear magnetic resonance (
1
H NMR) spectra were recorded with a Varian Mercuryplus 

400 (400 MHz) spectrometer. Chemical shifts are reported in delta (δ) units, parts per million 

(ppm) downfield from tetramethylsilane or ppm relative to the center of the singlet at 7.26 ppm 

for deuteriochloroform. Coupling constants are reported in Hertz (Hz). Carbon-13 nuclear mag-

netic resonance (
13

C NMR) spectra were recorded with a Varian Gemini 400 (100 MHz) spec-

trometer. Chemical shifts are reported in delta (δ) units, ppm relative to the center of the triplet 

at 77.0 ppm for deuteriochloroform. 
13

C NMR spectra were routinely run with broadband de-

coupling. High performance liquid chromatography (HPLC) was performed with FuLi (instru-

ments) spectrometers using chiral column as noted for each compound. Optical rotations were 

measured on SGW
®
-1 polarimeter. Pd2(dba)3•CHCl3, Ligands and 2-hydroxypyridine com-

pounds were purchased from Energy Chemicals and Aladin/Sigma-Aldrich companies and used 

as received. Substituted vinyl cyclic carbonates were synthesized according to the previously 

reported procedure.
1,2

 All other chemicals were used as received from commercial resources. 
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General procedure for the allylic amination of vinyl cyclic carbonate 1 with 

2-hydroxypyridine  

To an oven dried screw-cap reaction tube equipped with a magnetic stir bar, 

Pd2(dba)3∙CHCl3 (5.2 mg, 2.5 mol%), Trost’s ligand (R,R)-L6 (7.8 mg, 5 mol%), vinyl cyclic 

carbonate 1a (25.6 mg, 0.2 mmol), and 2-hydroxypyridine (28.53 mg, 0.3 mmol) were added. 

The reaction tube was sealed with rubber-septum, then evacuated and backfilled with nitrogen. 

Anhydrous CH2Cl2 (0.2 M, 1 mL) were added via syringe. The resulting mixture was stirred at 0 

˚C for 24 hours. The reaction mixture was warm to room temperature and the residue was puri-

fied by flash column chromatography on silica gel to afford the pure N-substituted 2-pyridone 

3aa. The enantiomeric excesses of the products were determined by HPLC analysis using chiral 

stationary phases as indicated for each case. 

 

(S)-1-(1-hydroxy-2-methylbut-3-en-2-yl)pyridin-2(1H)-one (3aa) was prepared accord-

ing to the general procedure from 1a and 2a. The crude product was purified by flash column 

chromatography (Petroleum ether/EtOAc = 2:1) on silica gel to provide the title compound as a 

colorless oil in 72% yield (25.8 mg). [α]
25

D = 32.8 (c = 0.14, CHCl3); 
1
H NMR (400 MHz, 

CDCl3) δ 7.49 (dd, J = 1.2, 7.2 Hz, 1H), 7.34‒7.30 (m, 1H), 6.58 (dd, J = 1.2, 7.2 Hz, 1H),, 

6.22‒6.19 (m, 1H), 6.10 (dd, J = 10.8, 17.6 Hz, 1H), 5.38 (d, J = 10.8 Hz, 1H), 5.33 (d, J = 17.6 

Hz, 1H), 5.31 (brt, 1H), 4.06 (dd, J = 5.2, 12.5 Hz, 1H), 3.85 (dd, J = 5.2, 12.5 Hz, 1H), 1.60 (s, 

3H); 
13

C NMR (100 MHz, CDCl3) δ 164.2, 140.0, 139.1, 136.1, 122.5, 115.7, 106.9, 70.5, 68.4, 

21.0; HRMS (ESI-MS): Calcd. for C10H13NO2 (M + Na): 202.0839, Found: 202.0830; HPLC 

conditions: Chiralcel IC column, 254 nm, flow rate: 1 ml/min, i-PrOH/hexanes = 1/19, tminor = 

83.51 min, tmajor = 88.53 min; 99% ee. 

 

(S)-3-fluoro-1-(1-hydroxy-2-methylbut-3-en-2-yl)pyridin-2(1H)-one (3ab) was prepared 

according to the general procedure from 1a and 2b. The crude product was purified by flash 
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column chromatography (Petroleum ether/EtOAc = 2:1) on silica gel to provide the title com-

pound as a colorless oil in 76% yield (30.1 mg). [α]
25

D = 72.4 (c = 0.10, CH2Cl2); 
1
H NMR (400 

MHz, CDCl3) δ 7.34‒7.31 (m, 1H), 7.12‒7.08 (m, 1H), 6.16‒6.12 (m, 1H), 6.11 (dd, J = 10.8, 

17.6 Hz, 1H), 5.40 (d, J = 10.8 Hz, 1H), 5.33 (d, J = 17.6 Hz, 1H), 4.66 (brs, 1H), 4.09 (dd, J = 

5.2, 12.2 Hz, 1H), 3.94 (dd, J = 7.4, 12.2 Hz, 1H), 1.64 (s, 3H); 
13

C NMR (100 MHz, CDCl3) δ 

157.7, 157.6, 153.8, 152.2, 139.6, 131.2, 119.7, 119.6, 116.1, 104.4, 71.2, 68.2, 20.9; HRMS 

(ESI-MS): Calcd. for C10H12FNO2 (M + Na): 220.0744, Found: 220.0738; HPLC conditions: 

Chiralcel IC column, 254 nm, flow rate: 1 ml/min, i-PrOH/hexanes = 1/9, tmajor = 46.74 min, 

tminor = 54.67 min; 97% ee. 

 

(S)-3-chloro-1-(1-hydroxy-2-methylbut-3-en-2-yl)pyridin-2(1H)-one (3ac) was prepared 

according to the general procedure from 1a and 2c. The crude product was purified by flash 

column chromatography (Petroleum ether/EtOAc = 2:1) on silica gel to provide the title com-

pound as a colorless oil in 80% yield (34.2 mg). [α]
25

D = 71.5 (c = 0.056, CH2Cl2); 
1
H NMR 

(400 MHz, CDCl3) δ 7.56‒7.50 (m, 2H), 6.18 (t, J = 7.2 Hz, 1H), 6.13 (dd, J = 10.8, 17.6 Hz, 

1H), 5.39 (d, J = 10.8 Hz, 1H), 5.33 (d, J = 17.6 Hz, 1H), 4.49 (brt, 1H), 4.08 (dd, J = 5.2, 12.2 

Hz, 1H), 3.97 (dd, J = 7.4, 12.2 Hz, 1H), 1.65 (s, 3H); 
13

C NMR (100 MHz, CDCl3) δ 160.1, 

139.6, 137.4, 134.9, 127.5, 116.0, 105.8, 71.2, 67.9, 20.8; HRMS (ESI-MS): Calcd. for 

C10H12ClNO2 (M + Na): 236.0449, Found: 236.0443; HPLC conditions: Chiralcel IC column, 

254 nm, flow rate: 1 ml/min, i-PrOH/hexanes = 3/7, tmajor = 16.86 min, tminor = 21.20 min; 97% 

ee. 

 

(S)-4-chloro-1-(1-hydroxy-2-methylbut-3-en-2-yl)pyridin-2(1H)-one (3ad) was pre-

pared according to the general procedure from 1a and 2d. The crude product was purified by 

flash column chromatography (Petroleum ether/EtOAc = 2:1) on silica gel to provide the title 

compound as a colorless oil in 79% yield (33.7 mg). [α]
25

D = 44.2 (c = 0.032, CH2Cl2); 
1
H NMR 
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(400 MHz, CDCl3) δ 7.47 (d, J = 7.8 Hz, 1H), 6.58 (d, J = 2.2 Hz, 1H), 6.246.21 (m, 1H), 6.09 

(dd, J = 10.8, 17.6 Hz, 1H), 5.39 (d, J = 10.8 Hz, 1H), 5.32 (d, J = 17.6 Hz, 1H), 4.73 (brt, 1H), 

4.04 (dd, J = 5.2, 12.2 Hz, 1H), 3.90 (dd, J = 7.4, 12.2 Hz, 1H), 1.61 (s, 3H); 
13

C NMR (100 

MHz, CDCl3) δ 163.2, 146.5, 139.6, 136.5, 120.6, 116.0, 108.3, 70.2, 67.7, 20.9; HRMS 

(ESI-MS): Calcd. for C10H12ClNO2 (M + Na): 236.0449, Found: 236.0442; HPLC conditions: 

Chiralcel IC column, 254 nm, flow rate: 1 ml/min, i-PrOH/hexanes = 3/7, tmajor = 10.96 min, 

tminor = 11.94 min; 90% ee. 

 

(S)-5-bromo-1-(1-hydroxy-2-methylbut-3-en-2-yl)pyridin-2(1H)-one (3ae) was pre-

pared according to the general procedure from 1a and 2e. The crude product was purified by 

flash column chromatography (Petroleum ether/EtOAc = 2:1) on silica gel to provide the title 

compound as a white solid in 76% yield (39.2 mg). [α]
25

D = 33.8 (c = 0.16, CHCl3); 
1
H NMR 

(400 MHz, CDCl3) δ 7.61 (d, J = 2.6 Hz, 1H), 7.34 (dd, J = 2.6, 9.5 Hz, 1H), 6.47 (d, J = 9.5 Hz, 

1H), 6.10 (dd, J = 10.8, 17.6 Hz, 1H), 5.41 (d, J = 10.8 Hz, 1H), 5.34 (d, J = 17.6 Hz, 1H), 4.83 

(brt, 1H), 4.04 (dd, J = 5.2, 12.2 Hz, 1H), 3.91 (dd, J = 7.4, 12.2 Hz, 1H), 1.62 (s, 3H); 
13

C 

NMR (100 MHz, CDCl3) δ 162.6, 142.1, 139.3, 136.1, 123.6, 116.4, 98.9, 70.8, 67.8, 20.8; 

HRMS (ESI-MS): Calcd. for C10H12BrNO2 (M + Na): 279.9944, Found: 279.9937; HPLC con-

ditions: Chiralcel IC column, 254 nm, flow rate: 1 ml/min, i-PrOH/hexanes = 3/7, tminor = 11.91 

min, tmajor = 13.19 min; 98% ee. 

 

(S)-1-(1-hydroxy-2-methylbut-3-en-2-yl)-5-iodopyridin-2(1H)-one (3af) was prepared 

according to the general procedure from 1a and 2f. The crude product was purified by flash 

column chromatography (Petroleum ether/EtOAc = 2:1) on silica gel to provide the title com-

pound as a colorless oil in 75% yield (45.8 mg). [α]
25

D = 21.2 (c = 0.13, CHCl3); 
1
H NMR (400 

MHz, CDCl3) δ 7.68 (d, J = 2.6 Hz, 1H), 7.41 (dd, J = 2.6, 9.5 Hz, 1H), 6.37 (d, J = 9.5 Hz, 1H), 

6.09 (dd, J = 10.8, 17.6 Hz, 1H), 5.41 (d, J = 10.8 Hz, 1H), 5.34 (d, J = 17.6 Hz, 1H), 4.82 (brt, 

1H), 4.03 (dd, J = 5.2, 12.2 Hz, 1H), 3.90 (dd, J = 7.4, 12.2 Hz, 1H), 1.62 (s, 3H); 
13

C NMR 
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(100 MHz, CDCl3) δ 162.6, 146.5, 141.1, 139.4, 124.2, 116.3, 70.7, 67.8, 65.6, 20.8; HRMS 

(ESI-MS): Calcd. for C10H12INO2 (M + Na): 327.9805, Found: 327.9804; HPLC conditions: 

Chiralcel IC column, 254 nm, flow rate: 1 ml/min, i-PrOH/hexanes = 3/7, tminor = 13.58 min, 

tmajor = 15.02 min; 90% ee. 

 

(S)-1-(1-hydroxy-2-methylbut-3-en-2-yl)-3-(trifluoromethyl)pyridin-2(1H)-one (3ag) 

was prepared according to the general procedure from 1a and 2g. The crude product was puri-

fied by flash column chromatography (Petroleum ether/EtOAc = 2:1) on silica gel to provide the 

title compound as a colorless oil in 81% yield (40.1 mg). [α]
25

D = 29.4 (c = 0.06, CH2Cl2); 
1
H 

NMR (400 MHz, CDCl3) δ 7.75 (d, J = 7.0 Hz, 2H), 6.26 (t, J = 7.2 Hz, 1H), 6.14 (dd, J = 10.8, 

17.6 Hz, 1H), 5.41 (d, J = 10.8 Hz, 1H), 5.35 (d, J = 17.6 Hz, 1H), 4.10-3.99 (m, 3H), 1.66 (s, 

3H); 
13

C NMR (100 MHz, CDCl3) δ 160.1, 140.4, 139.5, 138.7, 138.6, 116.3, 104.6, 71.0, 67.8, 

20.9; HRMS (ESI-MS): Calcd. for C11H12F3NO2 (M + Na): 270.0712, Found: 270.0707; HPLC 

conditions: Chiralcel IC column, 254 nm, flow rate: 1 ml/min, i-PrOH/hexanes = 3/7, tmajor = 

18.3 min, tminor = 19.88 min; 98% ee. 

 

methyl (S)-1-(1-hydroxy-2-methylbut-3-en-2-yl)-2-oxo-1,2-dihydropyridine-3-carboxylate 

(3ah) was prepared according to the general procedure from 1a and 2h. The crude product was 

purified by flash column chromatography (Petroleum ether/EtOAc = 2:1) on silica gel to pro-

vide the title compound as a colorless oil in 83% yield (39.4 mg). [α]
25

D = 21.7 (c = 0.08, 

CH2Cl2); 
1
H NMR (400 MHz, CDCl3) δ 8.10 (dd, J = 2.1, 7.0 Hz, 1H), 7.79 (dd, J = 2.1, 7.0 Hz, 

1H), 6.26 (t, J = 7.2 Hz, 1H), 6.16 (dd, J = 10.8, 17.6 Hz, 1H), 5.38 (d, J = 10.8 Hz, 1H), 5.32 (d, 

J = 17.6 Hz, 1H), 4.19 (brs, 1H), 4.09 (d, J = 12.2 Hz, 1H), 4.02 (d, J = 12.2 Hz, 1H), 3.89 (s, 

3H), 1.66 (s, 3H); 
13

C NMR (100 MHz, CDCl3) δ 165.7, 161.0, 144.3, 141.1, 139.9, 122.0, 

115.8, 105.1, 70.7, 67.7, 52.4, 21.1; HRMS (ESI-MS): Calcd. for C12H15NO4 (M + Na): 
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260.0893, Found: 260.0883; HPLC conditions: Chiralcel IC column, 254 nm, flow rate: 1 

ml/min, i-PrOH/hexanes = 3/7, tmajor = 39.63 min, tminor = 52.89 min; 93% ee. 

 

methyl (S)-1-(1-hydroxy-2-methylbut-3-en-2-yl)-2-oxo-1,2-dihydropyridine-4-carboxylate 

(3ai) was prepared according to the general procedure from 1a and 2i. The crude product was 

purified by flash column chromatography (Petroleum ether/EtOAc = 2:1) on silica gel to pro-

vide the title compound as a colorless oil in 80% yield (37.9 mg). [α]
25

D = 47.1 (c = 0.02, 

CH2Cl2); 
1
H NMR (400 MHz, CDCl3) δ 7.56 (d, J = 7.0 Hz, 1H), 7.18 (d, J = 2.1 Hz, 1H), 6.67 

(dd, J = 2.1, 7.2 Hz, 1H), 6.11 (dd, J = 10.8, 17.6 Hz, 1H), 5.41 (d, J = 10.8 Hz, 1H), 5.33 (d, J 

= 17.6 Hz, 1H), 4.74 (brq, 1H), 4.06 (dd, J = 5.2, 12.2 Hz, 1H), 3.92 (dd, J = 5.2, 12.2 Hz, 1H), 

3.91 (s, 3H), 1.63 (s, 3H); 
13

C NMR (100 MHz, CDCl3) δ 164.8, 163.9, 140.0, 139.6, 136.7, 

124.2, 116.0, 105.0, 70.6, 67.9, 52.8, 20.9; HRMS (ESI-MS): Calcd. for C12H15NO4 (M + Na): 

260.0893, Found: 260.0886; HPLC conditions: Chiralcel IC column, 254 nm, flow rate: 1 

ml/min, i-PrOH/hexanes = 3/7, tmajor = 35.95 min, tminor = 52.89 min; 99% ee. 

 

(S)-1-(1-hydroxy-2-methylbut-3-en-2-yl)-6-oxo-1,6-dihydropyridine-3-carbaldehyde (3aj) 

was prepared according to the general procedure from 1a and 2j. The crude product was puri-

fied by flash column chromatography (Petroleum ether/EtOAc = 2:1) on silica gel to provide the 

title compound as a colorless oil in 84% yield (34.8 mg). [α]
25

D = 19.1 (c = 0.08, CH2Cl2); 
1
H 

NMR (400 MHz, CDCl3) δ 9.6 (s, 1H), 8.17 (d, J = 2.1 Hz, 1H), 7.79 (dd, J = 2.1, 9.2 Hz, 1H), 

6.58 (d, J = 9.2 Hz, 1H), 6.18 (dd, J = 10.8, 17.6 Hz, 1H), 5.46 (d, J = 10.8 Hz, 1H), 5.37 (d, J = 

17.6 Hz, 1H), 4.10 (d, J = 12.2 Hz, 1H), 4.06 (d, J = 12.2 Hz, 1H), 3.81 (brs, 1H), 1.71 (s, 3H); 

13
C NMR (100 MHz, CDCl3) δ 186.5, 164.1, 146.0, 138.8, 135.2, 122.6, 118.6, 116.8, 70.4, 67.3, 

21.0; HRMS (ESI-MS): Calcd. for C11H13NO3 (M + Na): 230.0788, Found: 230.0785; HPLC 

conditions: Chiralcel IC column, 254 nm, flow rate: 1 ml/min, i-PrOH/hexanes = 3/7, tminor = 

35.15 min, tminor = 38.29 min; 98% ee. 
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(S)-1-(1-hydroxy-2-methylbut-3-en-2-yl)-5-nitropyridin-2(1H)-one (3ak) was prepared ac-

cording to the general procedure from 1a and 2k. The crude product was purified by flash col-

umn chromatography (Petroleum ether/EtOAc = 2:1) on silica gel to provide the title compound 

as a white solid in 78% yield (35.1 mg). [α]
25

D = 10.5 (c = 0.24, CHCl3); 
1
H NMR (400 MHz, 

CDCl3) δ 8.90 (d, J = 2.8 Hz, 1H), 8.07 (dd, J = 2.8, 9.8 Hz, 1H), 6.58 (d, J = 9.2 Hz, 1H), 6.17 

(dd, J = 10.8, 17.6 Hz, 1H), 5.48 (d, J = 10.8 Hz, 1H), 5.38 (d, J = 17.6 Hz, 1H), 4.11 (d, J = 6.8 

Hz, 1H), 4.07 (d, J = 12.2 Hz, 1H), 3.43 (brt, 1H), 1.73 (s, 3H); 
13

C NMR (100 MHz, CDCl3) δ 

162.9, 138.6, 138.1, 132.7, 131.1, 121.1, 117.3, 70.8, 66.7, 21.0; HRMS (ESI-MS): Calcd. for 

C10H12N2O2 (M + Na): 247.0689, Found: 247.0682; HPLC conditions: Chiralcel IC column, 254 

nm, flow rate: 1 ml/min, i-PrOH/hexanes = 3/7, tminor = 11.89 min, tmajor = 12.68 min; 90% ee. 

 

(S)-1-(1-hydroxy-2-methylbut-3-en-2-yl)-3-methylpyridin-2(1H)-one (3al) was prepared ac-

cording to the general procedure from 1a and 2l. The crude product was purified by flash col-

umn chromatography (Petroleum ether/EtOAc = 2:1) on silica gel to provide the title compound 

as a colorless oil in 62% yield (24.1 mg). [α]
25

D = 49.5 (c = 0.09, CH2Cl2); 
1
H NMR (400 MHz, 

CDCl3) δ 7.397.35 (m, 1H), 7.227.20 (m, 1H), 6.13 (t, J = 4.7 Hz, 1H), 6.11 (dd, J = 10.8, 

17.6 Hz, 1H), 5.41 (brq, 1H), 5.35 (d, J = 10.8 Hz, 1H), 5.30 (d, J = 17.6 Hz, 1H), 4.06 (dd, J = 

4.1, 12.4 Hz, 1H), 4.85 (d, J = 4.2, 12.6 Hz, 1H), 2.14 (s, 3H), 1.62 (s, 3H); 
13

C NMR (100 MHz, 

CDCl3) δ 164.4, 140.4, 136.7, 133.5, 131.1, 115.3, 106.5, 70.4, 68.9, 21.1, 17.5; HRMS 

(ESI-MS): Calcd. for C11H15NO2 (M + Na): 216.0995, Found: 216.0987; HPLC conditions: 

Chiralcel IC column, 254 nm, flow rate: 1 ml/min, i-PrOH/hexanes = 3/7, tmajor = 15.48 min, 

tminor = 16.76 min; 99% ee. 
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(S)-1-(1-hydroxy-2-methylbut-3-en-2-yl)-4-methylpyridin-2(1H)-one (3am) was prepared 

according to the general procedure from 1a and 2m. The crude product was purified by flash 

column chromatography (Petroleum ether/EtOAc = 2:1) on silica gel to provide the title com-

pound as a colorless oil in 66% yield (25.5 mg). [α]
25

D = 137.4 (c = 0.012, CH2Cl2); 
1
H NMR 

(400 MHz, CDCl3) δ 7.36 (d, J = 7.4 Hz, 1H), 6.37 (s, 1H), 6.08 (dd, J = 10.8, 17.6 Hz, 1H), 

6.04 (dd, J = 2.8, 6.4 Hz, 1H), 5.53 (brq, 1H), 5.36 (d, J = 10.8 Hz, 1H), 5.31 (d, J = 17.6 Hz, 

1H), 4.03 (dd, J = 4.1, 12.4 Hz, 1H), 4.82 (d, J = 4.2, 12.6 Hz, 1H), 2.17 (s, 3H), 1.60 (s, 3H); 

13
C NMR (100 MHz, CDCl3) δ 164.2, 150.9, 140.2, 135.1, 120.9, 115.6, 109.5, 70.2, 68.7, 21.0, 

20.6; HRMS (ESI-MS): Calcd. for C11H15NO2 (M + Na): 216.0995, Found: 216.0987; HPLC 

conditions: Chiralcel IC column, 254 nm, flow rate: 1 ml/min, i-PrOH/hexanes = 3/7, tmajor = 

31.51 min, tminor = 33.92 min; 96% ee. 

 

(S)-1-(1-hydroxy-2-methylbut-3-en-2-yl)-4-methyl-2-oxo-1,2-dihydropyridine-3-carbonitril

e (3an) was prepared according to the general procedure from 1a and 2n. The crude product 

was purified by flash column chromatography (Petroleum ether/EtOAc = 2:1) on silica gel to 

provide the title compound as a colorless oil in 77% yield (36.1 mg). [α]
25

D = 4.6 (c = 0.052, 

CH2Cl2); 
1
H NMR (400 MHz, CDCl3) δ 7.76 (d, J = 8.2 Hz, 1H), 6.11 (dd, J = 10.8, 17.6 Hz, 

1H), 6.10 (d, J = 8.2 Hz, 1H), 5.42 (d, J = 10.8 Hz, 1H), 5.34 (d, J = 17.6 Hz, 1H), 4.083.98 (m, 

6H), 1.63 (s, 3H); 
13

C NMR (100 MHz, CDCl3) δ 171.8, 162.7, 142.2, 139.1, 116.7, 113.7, 94.2, 

89.9, 70.7, 67.5, 57.1, 20.9; HRMS (ESI-MS): Calcd. for C12H14N2O3 (M + Na): 257.0897, 

Found: 257.0888; HPLC conditions: Chiralcel IC column, 254 nm, flow rate: 1 ml/min, 

i-PrOH/hexanes = 3/7, tmajor = 24.00 min, tminor = 32.54 min; 97% ee. 
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(S)-1-(1-hydroxy-2-methylbut-3-en-2-yl)-4-methyl-3-nitropyridin-2(1H)-one (3ao) was 

prepared according to the general procedure from 1a and 2o. The crude product was purified by 

flash column chromatography (Petroleum ether/EtOAc = 2:1) on silica gel to provide the title 

compound as a colorless oil in 84% yield (40.1 mg). [α]
25

D = 36.4 (c = 0.25, CH2Cl2); 
1
H NMR 

(400 MHz, CDCl3) δ 7.56 (d, J = 8.2 Hz, 1H), 6.13 (d, J = 8.2 Hz, 1H), 6.12 (dd, J = 10.8, 17.6 

Hz, 1H), 5.42 (d, J = 10.8 Hz, 1H), 5.36 (d, J = 17.6 Hz, 1H), 4.08 (dd, J = 4.1, 12.4 Hz, 1H), 

4.02 (d, J = 4.2, 12.6 Hz, 1H), 3.92 (brq, 1H), 2.24 (s, 3H), 1.65 (s, 3H); 
13

C NMR (100 MHz, 

CDCl3) δ 156.0, 143.3, 143.1, 139.0, 137.0, 116.8, 71.3, 67.4, 20.9, 17.3; HRMS (ESI-MS): 

Calcd. for C11H14N2O4 (M + Na): 261.0846, Found: 261.0837; HPLC conditions: Chiralcel IC 

column, 254 nm, flow rate: 1 ml/min, i-PrOH/hexanes = 3/7, tmajor = 22.20 min, tminor = 27.50 

min; 98% ee. 

 

(S)-5-(1-hydroxy-2-methylbut-3-en-2-yl)furo[3,2-c]pyridin-4(5H)-one (3ap) was prepared 

according to the general procedure from 1a and 2p. The crude product was purified by flash 

column chromatography (Petroleum ether/EtOAc = 2:1) on silica gel to provide the title com-

pound as a colorless oil in 78% yield (34.2 mg). [α]
25

D = 19.6 (c = 0.04, CH2Cl2); 
1
H NMR (400 

MHz, CDCl3) δ 7.49 (m, 2H), 6.96 (d, J = 8.2 Hz, 1H), 6.56 (d, J = 8.2 Hz, 1H), 6.16 (dd, J = 

10.8, 17.6 Hz, 1H), 5.38 (d, J = 10.8 Hz, 1H), 5.32 (d, J = 17.6 Hz, 1H), 5.03 (brq, 1H), 4.13 (dd, 

J = 4.1, 12.4 Hz, 1H), 3.95 (d, J = 4.2, 12.6 Hz, 1H), 1.66 (s, 3H); 
13

C NMR (100 MHz, CDCl3) 

δ 161.0, 158.9, 143.7, 140.8, 132.9, 117.5, 115.4, 107.6, 96.5, 70.3, 68.8, 21.5; HRMS 

(ESI-MS): Calcd. for C12H13NO3 (M + Na): 242.0788, Found: 242.0779; HPLC conditions: 

Chiralcel IC column, 254 nm, flow rate: 1 ml/min, i-PrOH/hexanes = 3/7, tmajor = 10.87 min, 

tminor = 11.72 min; 90% ee. 
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(S)-1-(3-(hydroxymethyl)pent-1-en-3-yl)pyridin-2(1H)-one (3ba) was prepared according to 

the general procedure from 1b and 2a. The crude product was purified by flash column chro-

matography (Petroleum ether/EtOAc = 2:1) on silica gel to provide the title compound as a col-

orless oil in 62% yield (23.9 mg). [α]
25

D = -22.6 (c = 0.052, CHCl3); 
1
H NMR (400 MHz, CDCl3) 

δ 7.43 (dd, J = 1.7, 7.2 Hz, 1H), 7.347.31 (m, 1H), 6.58 (dd, J = 1.2, 8.2 Hz, 1H), 6.206.18 

(m, 1H), 6.06 (dd, J = 10.8, 17.6 Hz, 1H), 5.42 (d, J = 10.8 Hz, 1H), 5.26 (d, J = 17.6 Hz, 1H), 

5.06 (brq, 1H), 4.15 (dd, J = 4.1, 12.4 Hz, 1H), 3.95 (dd, J = 4.2, 12.6 Hz, 1H), 2.202.08 (m, 

2H), 0.88 (t, J = 7.4 Hz, 3H); 
13

C NMR (100 MHz, CDCl3) δ 164.8, 139.1, 139.1, 137.0, 122.6, 

116.4, 106.4, 73.5, 67.7, 25.3, 8.2; HRMS (ESI-MS): Calcd. for C11H15NO2 (M + Na): 216.0995, 

Found: 216.0985; HPLC conditions: Chiralcel IC column, 254 nm, flow rate: 1 ml/min, 

i-PrOH/hexanes = 1/4, tminor = 18.52 min, tmajor = 21.01 min; 91% ee. 

 

(S)-1-(3-(hydroxymethyl)non-1-en-3-yl)pyridin-2(1H)-one (3ca) was prepared according to 

the general procedure from 1c and 2a. The crude product was purified by flash column chroma-

tography (Petroleum ether/EtOAc = 2:1) on silica gel to provide the title compound as a color-

less oil in 82% yield (40.9 mg). [α]
25

D = 9.10 (c = 0.052, CHCl3); 
1
H NMR (400 MHz, CDCl3) δ 

7.43 (dd, J = 1.7, 7.2 Hz, 1H), 7.347.29 (m, 1H), 6.58 (dd, J = 1.2, 8.2 Hz, 1H), 6.206.17 (m, 

1H), 6.06 (dd, J = 10.8, 17.6 Hz, 1H), 5.41 (d, J = 10.8 Hz, 1H), 5.24 (d, J = 17.6 Hz, 1H), 5.07 

(brq, 1H), 4.15 (dd, J = 4.1, 12.4 Hz, 1H), 3.93 (dd, J = 4.2, 12.6 Hz, 1H), 2.141.97 (m, 2H), 

1.331.20 (m, 8H), 0.85 (t, J = 7.4 Hz, 3H); 
13

C NMR (100 MHz, CDCl3) δ 164.8, 139.5, 139.1, 

137.0, 122.6, 116.2, 106.4, 73.2, 67.9, 33.6, 31.6, 29.5, 23.5, 22.6, 14.0; HRMS (ESI-MS): 

Calcd. for C15H23NO2 (M + Na): 272.1621, Found: 272.1614; HPLC conditions: Chiralcel IC 

column, 254 nm, flow rate: 1 ml/min, i-PrOH/hexanes = 1/4, tmajor = 14.48 min, tminor = 15.92 

min; 97% ee. 
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(S)-1-(3-(hydroxymethyl)tridec-1-en-3-yl)pyridin-2(1H)-one (3da) was prepared according 

to the general procedure from 1d and 2a. The crude product was purified by flash column 

chromatography (Petroleum ether/EtOAc = 2:1) on silica gel to provide the title compound as a 

colorless oil in 79% yield (48.3 mg). [α]
25

D = -10.8 (c = 0.24, CH2Cl2); 
1
H NMR (400 MHz, 

CDCl3) δ 7.42 (dd, J = 1.7, 7.2 Hz, 1H), 7.347.29 (m, 1H), 6.57 (dd, J = 1.2, 8.2 Hz, 1H), 

6.206.17 (m, 1H), 6.06 (dd, J = 10.8, 17.6 Hz, 1H), 5.40 (d, J = 10.8 Hz, 1H), 5.23 (d, J = 17.6 

Hz, 1H), 5.07 (brq, 1H), 4.15 (dd, J = 4.1, 12.4 Hz, 1H), 3.93 (dd, J = 4.2, 12.6 Hz, 1H), 

2.141.97 (m, 2H), 1.331.15 (m, 16H), 0.87 (t, J = 7.4 Hz, 3H); 
13

C NMR (100 MHz, CDCl3) 

δ 164.7, 139.5, 139.1, 137.0, 122.6, 116.2, 106.4, 73.2, 67.9, 33.6, 31.8, 29.9, 29.5, 29.4, 29.3, 

23.5, 22.6, 14.1; HRMS (ESI-MS): Calcd. for C19H31NO2 (M + Na): 328.2247, Found: 328.2240; 

HPLC conditions: Chiralcel IC column, 254 nm, flow rate: 1 ml/min, i-PrOH/hexanes = 1/4, 

tmajor = 12.11 min, tminor = 13.72 min; 91% ee. 

 

(S)-1-(3-(hydroxymethyl)-7-methylocta-1,6-dien-3-yl)pyridin-2(1H)-one (3ea) was prepared 

according to the general procedure from 1e and 2a. The crude product was purified by flash 

column chromatography (Petroleum ether/EtOAc = 2:1) on silica gel to provide the title com-

pound as a colorless oil in 80% yield (39.5 mg). [α]
25

D = -50.4 (c = 0.03, CHCl3); 
1
H NMR (400 

MHz, CDCl3) δ 7.44 (dd, J = 1.7, 7.2 Hz, 1H), 7.337.29 (m, 1H), 6.58 (dd, J = 1.2, 8.2 Hz, 1H), 

6.216.17 (m, 1H), 6.09 (dd, J = 10.8, 17.6 Hz, 1H), 5.42 (d, J = 10.8 Hz, 1H), 5.26 (d, J = 17.6 

Hz, 1H), 5.075.02 (m, 2H), 4.18 (dd, J = 4.2, 12.4 Hz, 1H), 3.94 (dd, J = 4.2, 12.6 Hz, 1H), 

2.121.91 (m, 4H), 1.64 (s, 3H), 1.53 (s, 3H); 
13

C NMR (100 MHz, CDCl3) δ 164.8, 139.4, 

139.1, 136.9, 132.5, 123.0, 122.7, 116.2, 106.5, 73.0, 67.8, 33.8, 29.7, 25.6, 22.3, 17.6; HRMS 

(ESI-MS): Calcd. for C15H21NO2 (M + Na): 270.1465, Found: 270.1459; HPLC conditions: 

Chiralcel IC column, 254 nm, flow rate: 1 ml/min, i-PrOH/hexanes = 1/4, tmajor = 14.39 min, 

tminor = 16.23 min; 92% ee. 
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(S, E)-1-(3-(hydroxymethyl)-7,11-dimethyldodeca-1,6,10-trien-3-yl)pyridin-2(1H)-one (3fa) 

was prepared according to the general procedure from 1f and 2a. The crude product was puri-

fied by flash column chromatography (Petroleum ether/EtOAc = 2:1) on silica gel to provide the 

title compound as a colorless oil in 76% yield (47.9 mg). [α]
25

D = 16.4 (c = 0.11, CHCl3); 
1
H 

NMR (400 MHz, CDCl3) δ 7.45 (dd, J = 1.7, 7.2 Hz, 1H), 7.337.30 (m, 1H), 6.58 (dd, J = 1.2, 

8.2 Hz, 1H), 6.216.17 (m, 1H), 6.09 (dd, J = 10.8, 17.6 Hz, 1H), 5.42 (d, J = 10.8 Hz, 1H), 

5.27 (d, J = 17.6 Hz, 1H), 5.085.04 (m, 3H), 4.18 (dd, J = 4.2, 12.4 Hz, 1H), 3.95 (dd, J = 4.2, 

12.6 Hz, 1H), 2.151.90 (m, 8H), 1.67 (s, 3H), 1.59 (s, 3H), 1.53 (s, 3H); 
13

C NMR (100 MHz, 

CDCl3) δ 164.7, 139.4, 139.1, 136.9, 136.1, 131.4, 124.2, 123.7, 122.8, 122.6, 116.2, 106.5, 

73.0, 67.8, 39.6, 33.7, 26.6, 25.7, 22.2, 17.7, 16.0; HRMS (ESI-MS): Calcd. for C20H29NO2 (M 

+ Na): 338.2091, Found: 338.2083; HPLC conditions: Chiralcel IC column, 254 nm, flow rate: 

1 ml/min, i-PrOH/hexanes = 1/4, tmajor = 9.13 min, tminor = 9.87 min; 95% ee. 

 

(S)-1-(6-(benzyloxy)-3-(hydroxymethyl)hex-1-en-3-yl)pyridin-2(1H)-one (3ga) was prepared 

according to the general procedure from 1g and 2a. The crude product was purified by flash 

column chromatography (Petroleum ether/EtOAc = 2:1) on silica gel to provide the title com-

pound as a colorless oil in 80% yield (50.1 mg). [α]
25

D = 29.5 (c = 0.04, CH2Cl2); 
1
H NMR (400 

MHz, CDCl3) δ 7.48 (dd, J = 1.7, 7.2 Hz, 1H), 7.367.28 (m, 1H), 6.57 (dd, J = 1.2, 8.2 Hz, 1H), 

6.196.15 (m, 1H), 6.05 (dd, J = 10.8, 17.6 Hz, 1H), 5.40 (d, J = 10.8 Hz, 1H), 5.29 (d, J = 17.6 

Hz, 1H), 5.12 (brq, 1H), 4.47 (s, 2H), 4.11 (dd, J = 4.2, 12.4 Hz, 1H), 3.96 (dd, J = 4.2, 12.6 Hz, 

1H), 3.473.44 (m, 2H), 2.262.16 (m, 2H), 1.631.53 (m, 2H); 
13

C NMR (100 MHz, CDCl3) δ 

164.6, 139.2, 136.9, 132.4, 130.9, 128.8, 128.4, 127.6, 122.5, 116.5, 106.6, 73.0, 72.8, 68.1, 

67.8, 23.7, 23.0; HRMS (ESI-MS): Calcd. for C19H23NO2 (M + Na): 336.1570, Found: 336.1566; 

HPLC conditions: Chiralcel IC column, 254 nm, flow rate: 1 ml/min, i-PrOH/hexanes = 1/4, 

tmajor = 24.46 min, tminor = 29.47 min; 96% ee. 
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(S)-1-(7-bromo-3-(hydroxymethyl)hept-1-en-3-yl)pyridin-2(1H)-one (3ha) was prepared 

according to the general procedure from 1h and 2a. The crude product was purified by flash 

column chromatography (Petroleum ether/EtOAc = 2:1) on silica gel to provide the title com-

pound as a colorless oil in 68% yield (40.8 mg). [α]
25

D = 33.4 (c = 0.06, CHCl3); 
1
H NMR (400 

MHz, CDCl3) δ 7.46 (dd, J = 1.7, 7.2 Hz, 1H), 7.367.32 (m, 1H), 6.59 (dd, J = 1.2, 8.2 Hz, 1H), 

6.226.19 (m, 1H), 6.04 (dd, J = 10.8, 17.6 Hz, 1H), 5.46 (d, J = 10.8 Hz, 1H), 5.30 (d, J = 17.6 

Hz, 1H), 5.11 (brs, 1H), 4.10 (dd, J = 4.2, 12.4 Hz, 1H), 3.98 (d, J = 12.6 Hz, 1H), 3.413.35 (m, 

2H), 2.202.05 (m, 2H), 1.881.75 (m, 2H), 1.531.45 (m, 2H); 
13

C NMR (100 MHz, CDCl3) δ 

164.7, 139.2, 138.9, 136.9, 122.6, 116.8, 106.6, 73.0, 67.8, 32.7, 32.1, 25.3, 22.1; HRMS 

(ESI-MS): Calcd. for C13H18BrNO2 (M + Na): 322.0413, Found: 322.0410; HPLC conditions: 

Chiralcel IC column, 254 nm, flow rate: 1 ml/min, i-PrOH/hexanes = 1/4, tmajor = 16.19 min, 

tminor = 18.95 min; 95% ee. 

 

(S)-1-(7-chloro-3-(hydroxymethyl)hept-1-en-3-yl)pyridin-2(1H)-one (3ia) was prepared ac-

cording to the general procedure from 1i and 2a. The crude product was purified by flash col-

umn chromatography (Petroleum ether/EtOAc = 2:1) on silica gel to provide the title compound 

as a colorless oil in 64% yield (32.7 mg). [α]
25

D = 29.4 (c = 0.05, CHCl3); 
1
H NMR (400 MHz, 

CDCl3) δ 7.45 (dd, J = 1.7, 7.2 Hz, 1H), 7.357.32 (m, 1H), 6.58 (dd, J = 1.2, 8.2 Hz, 1H), 

6.226.19 (m, 1H), 6.04 (dd, J = 10.8, 17.6 Hz, 1H), 5.45 (d, J = 10.8 Hz, 1H), 5.29 (d, J = 17.6 

Hz, 1H), 5.12 (brs, 1H), 4.11 (dd, J = 4.2, 12.4 Hz, 1H), 3.98 (d, J = 12.6 Hz, 1H), 3.543.48 (m, 

2H), 2.202.05 (m, 2H), 1.801.75 (m, 2H), 1.521.44 (m, 2H); 
13

C NMR (100 MHz, CDCl3) δ 

164.7, 139.3, 138.9, 136.9, 122.6, 116.8, 106.6, 73.0, 67.8, 44.5, 32.5, 32.2, 20.9; HRMS 

(ESI-MS): Calcd. for C13H18ClNO2 (M + Na): 278.0918, Found: 278.0909; HPLC conditions: 

Chiralcel IC column, 254 nm, flow rate: 1 ml/min, i-PrOH/hexanes = 1/4, tmajor = 15.85 min, 

tminor = 18.47 min; 90% ee. 
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(S)-1-(8-bromo-3-(hydroxymethyl)oct-1-en-3-yl)pyridin-2(1H)-one (3ja) was prepared ac-

cording to the general procedure from 1j and 2a. The crude product was purified by flash col-

umn chromatography (Petroleum ether/EtOAc = 2:1) on silica gel to provide the title compound 

as a colorless oil in 72% yield (45.2 mg). [α]
25

D = 11.9 (c = 0.02, CH2Cl2); 
1
H NMR (400 MHz, 

CDCl3) δ 7.44 (dd, J = 1.7, 7.2 Hz, 1H), 7.357.30 (m, 1H), 6.58 (dd, J = 1.2, 8.2 Hz, 1H), 

6.226.18 (m, 1H), 6.05 (dd, J = 10.8, 17.6 Hz, 1H), 5.43 (d, J = 10.8 Hz, 1H), 5.26 (d, J = 17.6 

Hz, 1H), 5.09 (brq, 1H), 4.13 (dd, J = 4.2, 12.4 Hz, 1H), 3.95 (dd, J = 4.2, 12.6 Hz, 1H), 3.36 (t, 

J = 6.7 Hz, 2H), 2.182.02 (m, 2H), 1.861.74 (m, 3H), 1.501.40 (m, 3H); 
13

C NMR (100 

MHz, CDCl3) δ 164.7, 139.2, 139.1, 136.9, 122.6, 116.5, 106.6, 73.0, 67.7, 33.6, 33.3, 32.4, 

28.4, 22.8; HRMS (ESI-MS): Calcd. for C14H20BrNO2 (M + Na): 336.0570, Found: 336.0561; 

HPLC conditions: Chiralcel IC column, 254 nm, flow rate: 1 ml/min, i-PrOH/hexanes = 1/4, 

tmajor = 20.11 min, tminor = 22.04 min; 93% ee. 

 

(S)-1-(7-(4-bromophenoxy)-3-(hydroxymethyl)hept-1-en-3-yl)pyridin-2(1H)-one (3ka) was 

prepared according to the general procedure from 1k and 2a. The crude product was purified by 

flash column chromatography (Petroleum ether/EtOAc = 2:1) on silica gel to provide the title 

compound as a colorless oil in 80% yield (62.7 mg). [α]
25

D = 11.91 (c = 0.36, CHCl3); 
1
H NMR 

(400 MHz, CDCl3) δ 7.45 (dd, J = 1.7, 7.2 Hz, 1H), 7.367.34 (m, 2H), 7.337.30 (m, 1H), 

6.756.71 (m, 2H), 6.58 (dd, J = 1.2, 8.2 Hz, 1H), 6.206.17 (m, 1H), 6.04 (dd, J = 10.8, 17.6 

Hz, 1H), 5.43 (d, J = 10.8 Hz, 1H), 5.28 (d, J = 17.6 Hz, 1H), 5.13 (brq, 1H), 4.12 (dd, J = 4.2, 

12.4 Hz, 1H), 3.97 (dd, J = 4.2, 12.6 Hz, 1H), 3.913.86 (m, 2H), 2.232.09 (m, 2H), 1.791.71 

(m, 2H), 1.511.38 (m, 2H); 
13

C NMR (100 MHz, CDCl3) δ 164.7, 158.0, 139.2, 139.0, 136.9, 

132.2, 122.6, 73.0, 67.7, 67.5, 32.8, 29.2, 20.1; HRMS (ESI-MS): Calcd. for C19H22BrNO3 (M + 

Na): 414.0675, Found: 414.0667; HPLC conditions: Chiralcel IC column, 254 nm, flow rate: 1 

ml/min, i-PrOH/hexanes = 1/4, tmajor = 14.42 min, tminor = 17.19 min; 87% ee. 
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(S)-10-(hydroxymethyl)-10-(2-oxopyridin-1(2H)-yl)dodec-11-en-1-yl-4-methylbenzenesulfo

nate (3la) was prepared according to the general procedure from 1l and 2a. The crude product 

was purified by flash column chromatography (Petroleum ether/EtOAc = 2:1) on silica gel to 

provide the title compound as a colorless oil in 74% yield (68.3 mg). [α]
25

D = -10.82 (c = 0.15, 

CHCl3); 
1
H NMR (400 MHz, CDCl3) δ 7.78 (d, J = 5.4 Hz, 2H), 7.43 (dd, J = 1.7, 7.2 Hz, 1H), 

7.35 (d, J = 5.4 Hz, 2H), 7.337.31 (m, 1H), 6.58 (dd, J = 1.2, 8.2 Hz, 1H), 6.216.18 (m, 1H), 

6.06 (dd, J = 10.8, 17.6 Hz, 1H), 5.41 (d, J = 10.8 Hz, 1H), 5.24 (d, J = 17.6 Hz, 1H), 5.10 (brq, 

1H), 4.13 (dd, J = 4.2, 12.4 Hz, 1H), 4.00 (t, J = 7.4 Hz, 2H), 3.93 (dd, J = 4.2, 12.6 Hz, 1H), 

2.45 (s, 3H), 2.121.98 (m, 2H), 1.641.59 (m, 4H), 1.281.16 (m, 10H); 
13

C NMR (100 MHz, 

CDCl3) δ 164.7, 144.6, 139.4, 139.1, 137.0, 133.2, 129.8, 127.9, 122.6, 116.3, 106.5, 73.2, 70.7, 

67.9, 33.5, 29.8, 29.2, 29.1, 28.8, 28.7, 25.2, 23.5, 21.6; HRMS (ESI-MS): Calcd. for 

C25H35NO5S (M + Na): 484.2128, Found: 484.2122; HPLC conditions: Chiralcel IC column, 

254 nm, flow rate: 1 ml/min, i-PrOH/hexanes = 1/4, tmajor = 5.86 min, tminor = 7.93 min; 96% ee. 

 

(S)-10-(hydroxymethyl)-10-(2-oxopyridin-1(2H)-yl)dodec-11-en-1-yl benzoate (3ma) was 

prepared according to the general procedure from 1m and 2a. The crude product was purified by 

flash column chromatography (Petroleum ether/EtOAc = 2:1) on silica gel to provide the title 

compound as a colorless oil in 72% yield (67.5 mg). [α]
25

D = -13.8 (c = 0.07, CH2Cl2); 
1
H NMR 

(400 MHz, CDCl3) δ 8.058.03 (m, 2H), 7.577.54 (m, 1H), 7.457.42 (m, 3H), 7.337.30 (m, 

1H), 6.58 (dd, J = 1.2, 8.2 Hz, 1H), 6.206.17 (m, 1H), 6.06 (dd, J = 10.8, 17.6 Hz, 1H), 5.40 (d, 

J = 10.8 Hz, 1H), 5.24 (d, J = 17.6 Hz, 1H), 5.09 (brq, 1H), 4.30 (t, J = 7.4 Hz, 2H), 4.14 (dd, J 

= 4.2, 12.6 Hz, 1H), 3.93 (dd, J = 4.2, 12.6 Hz, 1H), 2.131.98 (m, 2H), 1.771.72 (m, 2H), 

1.441.39 (m, 2H), 1.33-1.23 (m, 10H); 
13

C NMR (100 MHz, CDCl3) δ 166.7, 164.7, 139.4, 

139.1, 137.0, 132.8, 130.5, 129.5, 128.3, 122.6, 116.2, 106.5, 73.2, 67.9, 65.1, 33.5, 29.8, 29.4, 

29.3, 29.2, 28.7, 26.0, 23.5; HRMS (ESI-MS): Calcd. for C25H35NO4 (M + Na): 434.2302, 
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Found: 434.2300; HPLC conditions: Chiralcel IC column, 254 nm, flow rate: 1 ml/min, 

i-PrOH/hexanes = 1/5, tmajor = 53.57 min, tminor = 61.15 min; 96% ee. 

 

(S)-10-(hydroxymethyl)-10-(2-oxopyridin-1(2H)-yl)dodec-11-en-1-yl benzoate (3na) was 

prepared according to the general procedure from 1n and 2a. The crude product was purified by 

flash column chromatography (Petroleum ether/EtOAc = 2:1) on silica gel to provide the title 

compound as a colorless oil in 68% yield (45.6 mg). [α]
25

D = 22.7 (c = 0.09, CH2Cl2); 
1
H NMR 

(400 MHz, CDCl3) δ 7.43 (dd, J = 1.2, 8.2 Hz, 1H), 7.337.30 (m, 1H), 6.58 (dd, J = 1.2, 8.2 Hz, 

1H), 6.206.18 (m, 1H), 6.06 (dd, J = 10.8, 17.6 Hz, 1H), 5.40 (d, J = 10.8 Hz, 1H), 5.24 (d, J = 

17.6 Hz, 1H), 5.08 (brt, 1H), 4.14 (dd, J = 4.2, 12.6 Hz, 1H), 3.93 (dd, J = 4.2, 12.6 Hz, 1H), 

3.66 (s, 3H), 2.28 (t, J = 7.4 Hz, 2H), 2.131.98 (m, 2H), 1.611.56 (m, 2H), 1.291.21 (m, 

10H); 
13

C NMR (100 MHz, CDCl3) δ 166.7, 164.7, 139.4, 139.1, 137.0, 132.8, 130.5, 129.5, 

128.3, 122.6, 116.2, 106.5, 73.2, 67.9, 65.1, 33.5, 29.8, 29.4, 29.3, 29.2, 28.7, 26.0, 23.5; HRMS 

(ESI-MS): Calcd. for C19H29NO4 (M + Na): 358.1989, Found: 358.1984; HPLC conditions: 

Chiralcel IC column, 254 nm, flow rate: 1 ml/min, i-PrOH/hexanes = 1/4, tmajor = 31.16 min, 

tminor = 36.75 min; 94% ee. 

 

(R)-1-(12-hydroxy-3-(hydroxymethyl)dodec-1-en-3-yl)pyridin-2(1H)-one (3oa) was pre-

pared according to the general procedure from 1o and 2a. The crude product was purified by 

flash column chromatography (Petroleum ether/EtOAc = 2:1) on silica gel to provide the title 

compound as a colorless oil in 42% yield (20.3 mg). [α]
25

D = 51.6 (c = 0.02, CH2Cl2); 
1
H NMR 

(400 MHz, CDCl3) δ 7.397.32 (m, 4H), 7.197.19 (m, 2H), 7.16 (dd, J = 1.6, 9.2 Hz, 1H), 6.42 

(dd, J = 10.8, 17.6 Hz, 1H), 6.156.12 (m, 1H), 5.52 (brq, 1H), 5.49 (d, J = 10.8 Hz, 1H), 4.80 

(d, J = 17.6 Hz, 1H), 4.50 (dd, J = 5.6, 12.8 Hz, 1H), 4.03 (dd, J = 5.6, 12.8 Hz, 1H); 
13

C NMR 

(100 MHz, CDCl3) δ 164.6, 140.6, 139.4, 138.5, 137.8, 128.9, 128.0, 126.6, 122.8, 117.7, 106.3, 

69.9, 68.9; HRMS (ESI-MS): Calcd. for C15H15NO2 (M + Na): 264.0995, Found: 264.0987; 
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HPLC conditions: Chiralcel IC column, 254 nm, flow rate: 1 ml/min, i-PrOH/hexanes = 1/5, 

tmajor = 30.37 min, tminor = 36.69 min; 89% ee. 

 

 

(R)-1-(1-hydroxy-2-(4-methoxyphenyl)but-3-en-2-yl)pyridin-2(1H)-one (3pa) was prepared 

according to the general procedure from 1p and 2a. The crude product was purified by flash 

column chromatography (Petroleum ether/EtOAc = 2:1) on silica gel to provide the title com-

pound as a colorless oil in 38% yield (22.1 mg). [α]
25

D = 79.7 (c = 0.01, CH2Cl2); 
1
H NMR (400 

MHz, CDCl3) δ 7.867.81 (m, 3H), 7.69 (d, J = 1.5 Hz, 1H), 7.547.50 (m, 2H), 7.407.35 (m, 

2H), 7.17 (dd, J = 1.8, 7.2 Hz, 1H), 6.69 (dd, J = 1.8, 7.2 Hz, 1H), 6.42 (dd, J = 10.8, 17.6 Hz, 

1H), 6.136.10 (m, 1H), 5.68 (brq, 1H), 5.55 (d, J = 10.8 Hz, 1H), 4.84 (d, J = 17.6 Hz, 1H), 

4.63 (dd, J = 5.4, 12.8 Hz, 1H), 4.10 (dd, J = 5.4, 12.8 Hz, 1H); 
13

C NMR (100 MHz, CDCl3) δ 

164.7, 139.5, 138.5, 137.6, 133.1, 132.7, 129.0, 128.3, 127.6, 126.7, 126.6, 125.8, 124.4, 122.8, 

117.8, 115.0, 106.3, 73.1, 68.9; HRMS (ESI-MS): Calcd. for C19H17NO2 (M + Na): 314.1152, 

Found: 314.1147; HPLC conditions: Chiralcel IC column, 254 nm, flow rate: 1 ml/min, 

i-PrOH/hexanes = 1/5, tminor = 10.83 min, tmajor = 12.00 min; 82% ee. 

 

(S)-1-(1-hydroxy-2-(thiophen-2-yl)but-3-en-2-yl)pyridin-2(1H)-one (3qa) was prepared ac-

cording to the general procedure from 1q and 2a. The crude product was purified by flash col-

umn chromatography (Petroleum ether/EtOAc = 2:1) on silica gel to provide the title compound 

as a colorless oil in 44% yield (21.8 mg). [α]
25

D = 72.7 (c = 0.07, CH2Cl2); 
1
H NMR (400 MHz, 

CDCl3) δ 7.367.33 (m, 2H), 7.13 (dd, J = 1.8, 7.4 Hz, 1H), 7.03 (dd, J = 3.6, 7.4 Hz, 1H), 7.00 

(dd, J = 1.8, 7.4 Hz, 1H), 6.63 (dd, J = 1.6, 7.4 Hz, 1H), 6.40 (dd, J = 10.8, 17.6 Hz, 1H), 

6.146.12 (m, 1H), 5.57 (brq, 1H), 5.48 (d, J = 10.8 Hz, 1H), 4.87 (d, J = 17.6 Hz, 1H), 4.48 (dd, 

J = 5.6, 12.8 Hz, 1H), 4.23 (dd, J = 5.6, 12.8 Hz, 1H); 
13

C NMR (100 MHz, CDCl3) δ 164.3, 

144.2, 139.5, 137.8, 137.2, 126.9, 126.7, 126.5, 122.7, 117.3, 106.4, 74.9, 69.5; HRMS 
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(ESI-MS): Calcd. for C13H13NO2S (M + Na): 270.0559, Found: 270.0552; HPLC conditions: 

Chiralcel IC column, 254 nm, flow rate: 1 ml/min, i-PrOH/hexanes = 1/5, tmajor = 16.94 min, 

tminor = 24.92 min; 80% ee. 

 

Gram-scale synthesis and further transformation for Figure 2 

 

 

Scale-up Experiment: In a 100 mL round-bottom flask equipped with a magnetic stir bar, 

Pd2(dba)3∙CHCl3 (65.0 mg, 1.25 mol%), Trost’s ligand (R,R)-L6 (98 mg, 2.5 mol%), vinyl cy-

clic carbonate 1a (640.6 mg, 5.0 mmol), and 2-hydroxypyridine (1.23 g, 0.3 mmol) were added. 

The reaction tube was sealed with rubber-septum, then evacuated and backfilled with nitrogen. 

Anhydrous CH2Cl2 (0.2 M, 50 mL) were added via syringe. The resulting mixture was stirred at 

0 ˚C for 48 hours. The reaction mixture was warm to room temperature and the solvent was re-

moved in vacuo with the aid of a rotary evaporator. The obtained residue was purified by flash 

column chromatography on silica gel to afford the title compound 3aa in 85% isolated yield 

without any lose in enantiomeric excess. 

 

Procedure for the synthesis of 5: 

 

 

A flame-dried Schlenk tube was cooled to room temperature and filled with argon. To this flask 

were added 3ae (51.6 mg, 0.2 mmol, 98% ee), Pd(dppf)Cl2 (10 mol%), 2-PyB(OH)2 (61.5 mg, 

0.5 mmol), and Et3N (83.2 ml, 0.6 mmol). The flask was evacuated and backfilled with nitro-

gen and placed under nitrogen atmosphere. To the flask was added freshly distilled dioxane (2.0 

mL) and deionized water (0.2 mL). The reaction mixture was stirred at 80 °C for 24 h. The reac-
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tion mixture was cooled and concentrated and the residue was purified by silica gel column 

chromatography (PE/EA = 5/1) to afford the desired product 5 as a yellow oil in 68% yield. 

HPLC conditions: Chiralcel IC column, 254 nm, flow rate: 1 ml/min, i-PrOH/hexanes = 1/5, 

tminor = 67.07 min, tminor = 79.31 min; 95.4% ee. [α]
25

D = 18.5 (c = 0.2, CHCl3); 
1
H NMR (400 

MHz, CDCl3) δ 8.598.57 (m, 1H), 8.38 (d, J = 3.6 Hz, 1H), 7.757.70 (m, 1H), 7.47 (d, J = 

12.0 Hz, 1H), 7.397.32 (m, 1H), 7.217.17 (m, 1H), 6.64 (d, J = 12.2 Hz, 1H), 6.22 (dd, J = 

10.8, 17.6 Hz, 1H), 5.42 (d, J = 10.8 Hz, 1H), 5.36 (d, J = 17.6 Hz, 1H), 5.18 (brs, 1H), 4.13 (d, 

J = 18.6 Hz, 1H), 3.96 (d, J = 18.6 Hz, 1H), 1.72 (s, 3H); 
13

C NMR (100 MHz, CDCl3) δ 163.8, 

153.5, 149.6, 139.7, 137.4, 137.0, 135.7, 121.9, 121.8, 119.1, 118.6, 115.8, 70.7, 68.1, 21.2; 

HRMS (ESI-MS): Calcd. for C15H16N2O2 (M + Na): 257.1285, Found: 257.1276. 

Mechanistic studies: 

(1) Preparation and exclusion of the possible linear O-allyl intermediate 

 

 

Compound 7ab was prepared according to the reported literature.
3
 

(Z)-2-methylbut-2-ene-1,4-diol
4
 (204.3 mg, 2 mmol, 1.0 equiv) was added dropwise to a stirred 

suspension of NaH (58 mg, 1.0 equiv) in THF (10 ml) at 0 
o
C. After stirring for 15 minutes, a 

solution of 2-fluoropyridine (194.0 mg, 2.4 mmol, 1.2 equiv) in 5 ml THF was added dropwise. 

The resulting mixture was stirred at room temperature for 15 hours. The reaction was quenched 

with saturated NH4Cl solution and extracted with Et2O. The combined organic layer was dried 

with Na2SO4 and the solvent was removed under reduced pressure and the crude product was 

purified with column chromatography (petroleum ether: ethyl acetate = 20: 1) to obtain a color-

less oil (53.8 mg, 15 % yield). 
1
H NMR (400 MHz, CDCl3) δ 8.16 (dd, J = 1.8, 5.0 Hz, 1H), 

7.517.42 (m, 1H), 6.82 (dd, J = 5.0, 7.2 Hz, 1H), 6.76 (dd, J = 1.8, 7.2 Hz, 1H), 5.69 (t, J = 6.4 

Hz, 1H), 4.60 (d, J = 6.5 Hz, 1H), 4.22 (s, 2H), 1.78 (s, 3H); 
13

C NMR (100 MHz, CDCl3) δ 

163.7, 143.8, 141.6, 138.4, 121.0, 114.8, 107.7, 64.0, 61.0, 18.6; HRMS (ESI-MS): Calcd. for 

C10H13NO2 (M + Na): 202.0844, Found: 202.0836. 
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To an oven dried screw-cap reaction tube equipped with a magnetic stir bar, 

Pd2(dba)3∙CHCl3 (5.2 mg, 2.5 mol%), Trost’s ligand (R,R)-L6 (7.8 mg, 5 mol%), compound 7ab 

(35.84 mg, 0.2 mmol) were added. The reaction tube was sealed with rubber-septum, then 

evacuated and backfilled with nitrogen. Anhydrous CH2Cl2 (0.2 M, 1 mL) were added via sy-

ringe. The resulting mixture was stirred at 0 ˚C for 24 hours. The reaction mixture was warm to 

room temperature and the solvent was removed under reduced pressure. The 
1
H NMR of the 

crude reaction mixture indicated no conversion of the starting material at all. 

(2) Preparation and exclusion of the possible branched O-allyl intermediate 

 

Compound 6ab was prepared according to the reported literature.
3
 2-methylbut-3-ene-1,2-diol 

(510.7 mg, 5 mmol, 1.0 equiv) was added dropwise to a stirred suspension of NaH (144 mg, 1.2 

equiv) in THF (10 ml) at 0 
o
C. After stirring for 15 minutes, a solution of 2-fluoropyridine 

(485.5 mg, 2 mmol, 1 equiv) in 10 ml THF was added dropwise. The resulting mixture was 

stirred at room temperature for 15 hours. The reaction was quenched with saturated NH4Cl solu-

tion and extracted with Et2O. The combined organic layer was dried with Na2SO4 and the sol-

vent was removed under reduced pressure and the crude product was purified with column 

chromatography (petroleum ether: ethyl acetate = 20: 1) to obtain a colorless oil (89.6 mg, 10 % 

yield). 
1
H NMR (400 MHz, CDCl3) δ 8.13 (d, J = 4.8 Hz, 1H), 7.517.58 (m, 1H), 6.83 (t, J = 

6.2 Hz, 1H), 6.75 (d, J = 8.2 Hz, 1H), 6.03 (dd, J = 10.8, 17.6 Hz, 1H), 5.25 (d, J = 10.8 Hz, 

1H), 5.20 (d, J = 17.6 Hz, 1H), 4.01 (d, J = 11.2 Hz, 1H), 1H), 3.78 (d, J = 11.2 Hz, 1H), 1H), 

2.15 (brs, 1H), 1.35 (s, 3H); 
13

C NMR (100 MHz, CDCl3) δ 164.7, 146.8, 140.4, 138.5, 116.8, 

115.3, 111.7, 82.0, 70.0, 19.0; HRMS (ESI-MS): Calcd. for C10H13NO2 (M + Na): 202.0844, 

Found: 202.0837. 
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To an oven dried screw-cap reaction tube equipped with a magnetic stir bar, 

Pd2(dba)3∙CHCl3 (5.2 mg, 2.5 mol%), Trost’s ligand (R,R)-L6 (7.8 mg, 5 mol%), compound 6ab 

(35.84 mg, 0.2 mmol) were added. The reaction tube was sealed with rubber-septum, then 

evacuated and backfilled with nitrogen. Anhydrous CH2Cl2 (0.2 M, 1 mL) were added via sy-

ringe. The resulting mixture was stirred at 0 ˚C for 48 hours. The reaction mixture was warm to 

room temperature and the solvent was removed under reduced pressure. The 
1
H NMR of the 

crude reaction mixture indicated only about 10% conversion of the starting material and 1/10 

branched to linear ratio were determined by the 
1
H NMR of the crude reaction mixture. In the 

meantime, 3aa was not enough for further analysis. 

X-ray crystallography of 3ak 

  A single-crystal of 3ak was obtained from dichloromethane/hexane solvent system at room 

temperature. Diffraction data were collected on a Bruker SMART Apex-II CCD-based X-ray 

diffractometer with Cu-Kα radiation. The empirical absorption correction was applied by using the 

SADABS program. The structure was solved using direct method, and refined by full-matrix 

least-squares on F
2
 (G.M. Sheldrick, SHELXTL2008, program of crystal structure refinement, Uni-

versity of Gӧttingen, Germany, 1997). H-atoms were refined isotopically, while all other atoms were 

refined anisotropically. The crystallographic data is summarized in Table F1 and the diagram is 

shown in Figure F1. 

Table F1. Crystal data and structure refinement for 3ak. 

Identification code A 

Empirical formula C10 H12 N2 O4 

Formula weight 224.22 

Temperature/K 173.00 

Wavelength 0.71073 Ǻ 

Crystal system monoclinic 

space group P2 
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Unit cell dimensions a = 10.9511(8) Ǻ   alpha = 90 deg. 

 b = 7.5328(6) Ǻ    beta = 99.332 deg. 

 c = 12.7907(9) A   gamma = 90 deg. 

Volume 1041.17(13) Ǻ
3
 

Z 4 

Calculated density 1.430 mg/m
3
 

Absorption coefficient 0.112 mm
-1

 

F(000) 472.0 

Crystal size 0.13 x 0.12 x 0.1mm
3
 

Theta range for data collection 4.548 to 61.052 deg. 

Index range -15≤h≤15, -10≤k≤8, -18≤l≤17 

Reflections collected 12389 

Independent reflections 5296 [Rint = 0.0318, Rsigma = 0.0452] 

Completeness to theta 1.56/0.83 

Theta (max) 30.526 

Absorption correction MULTI-SCAN 

Refinement method Full-matrix least-squares on F
2
 

Data / restraints / parameters 5296 / 1 / 305 

Goodness-of-fit on F
2
 1.042 

Final R indices [I>2sigma(I)] R1 = 0.0489, wR2 = 0.1116 

R indices (all data) R1 = 0.0677, wR2 = 0.1234 

Absolute structure parameter -1.1 (9) 

Largest diff. peak and hole 0.32/-0.22 e.Ǻ
-3

 

 

 

Figure F1. X-ray of 3ak 
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