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General Consideration 

Toluene and tetrahydrofuran (THF) were dried with Na and distilled. All other 

commercial reagents were used as received without additional purification. Melting 

point was uncorrected. Mass spectra and HPLC data was recorded on a LC/MS 

system with ELSD. The 
1
H and 

13
C NMR data were obtained on a 300 MHz NMR 

spectrometer with TMS as the internal standard and CDCl3 as solvent unless 

otherwise stated. Multiplicities are indicated as the following: s, singlet; d, doublet; t, 

triplet; q, quartet; m, multiplet; dd, doubled doublet; br, broad. Coupling constants (J 

values) where noted are quoted in Hertz. IR spectra were recorded on a FTIR 

spectrometer with only major peaks reported. High-resolution mass spectra (HRMS) 

were obtained with a time-of-flight (TOF) mass spectrometer (ESI). 

Experimental Procedures and Compound Characterization 

Preparation of (E)-methyl 2-((methylamino)methyl)-3-phenylacrylate 3a.
1 

The 

solution of methyl 2-(acetoxy(phenyl)methyl)acrylate 1a (4.0 g, 17.1 mmol) in THF 

(20 mL) was added dropwise over 15 min to a stirred solution of methylamine (30% 

in alcohol, 20 mL) in THF (80 mL) at 0 °C. The resulting solution was stirred for 30 

min at 0 °C. The volatiles was removed in vacuo and saturated aqueous NaHCO3 (20 

mL) was added, extracted with EtOAc (3 x 20 mL). The combined EtOAc layer was 

dried over MgSO4 and concentrated in vacuo. Purification by flash chromatography 

(Petroleum ether/EtOAc = 1:1, v/v) afforded the desired product 3a (3.154 g, 90% 

yield) as a pale yellow oil. 
1
H NMR δ 7.83 (s, 1H), 7.48–7.37 (m, 5H), 3.84 (s, 3H), 

3.57 (s, 2H), 2.44 (s, 3H), 1.93 (s, 1H); 
13

C NMR δ 168.5, 142.0, 135.1, 130.6, 129.6, 

128.9, 128.6, 52.1, 47.8, 36.2; MS (ESI): m/z 206.0 [M + H
+
]. 

General procedure for the synthesis of (E)-methyl 2-(aminomethyl)-3-phenyl 

acrylate 3b-3d and 3f-3l. The solution of compound 1 (2.5 mmol) in THF (5 mL) 

was added dropwise over 15 min to a stirred solution of amine (5 mmol) and Et3N 

(2.5 mmol) in THF (5 mL) at 0 °C. The resulting solution was stirred for 1-2 h at 0 °C. 

The volatiles was removed in vacuo and saturated aqueous NaHCO3 (20 mL) was 

added, extracted with EtOAc (3 x 20 mL). The combined EtOAc layer was dried over 
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MgSO4 and concentrated in vacuo. Purification by flash chromatography (Petroleum 

ether/EtOAc = 5:1~1:1, v/v) afforded the desired product 3. 

(E)-Methyl 2-((butylamino)methyl)-3-phenylacrylate 3b.
2
 Pale yellow oil (488 mg, 

79% yield);
 1

H NMR δ 7.81 (s, 1H), 7.51–7.47 (m, 2H), 7.43–7.34 (m, 3H), 3.83 (s, 

3H), 3.58 (s, 2H), 2.61 (t, 2H, J = 6.9), 1.54–1.42 (m, 2H), 1.40–1.28 (m, 2H), 0.90 (t, 

3H, J = 7.5); 
13

C NMR δ 168.7, 141.8, 135.3, 131.0, 129.7, 128.9, 128.6, 52.1, 49.4, 

46.0, 32.2, 20.6, 14.1; MS (ESI): m/z 248.2 [M + H
+
]. 

(E)-Methyl 2-((isopropylamino)methyl)-3-phenylacrylate 3c.
3
 Colorless oil (391 

mg, 67% yield);
 1

H NMR δ 7.80 (s, 1H), 7.53–7.49 (m, 2H), 7.43–7.33 (m, 3H), 3.83 

(s, 3H), 3.59 (s, 2H), 2.88–2.78 (m, 1H), 1.05 (d, 6H, J = 6.3); 
13

C NMR δ 168.1, 

141.3, 134.9, 130.7, 129.3, 128.6, 128.1, 51.6, 48.4, 43.6, 22.6; MS (ESI): m/z 234.1 

[M + H
+
]. 

(E)-Methyl 2-((benzylamino)methyl)-3-phenylacrylate 3d.
4
 Pale yellow oil (549 

mg, 78% yield);
 1

H NMR δ 7.80 (s, 1H), 7.44–7.40 (m, 2H), 7.32–7.24 (m, 8H), 3.82 

(s, 3H), 3.81 (s, 2H), 3.59 (s, 2H); 
13

C NMR δ 168.7, 142.1, 142.0, 140.2, 135.2, 

130.7, 129.8, 129.0, 128.6, 128.4, 127.1, 53.9, 52.2, 45.5; MS (ESI): m/z 282.1 [M + 

H
+
]. 

(E)-Methyl 2-((butylamino)methyl)-3-(4-nitrophenyl)acrylate 3f. Yellow solid 

(490 mg, 67% yield); mp: 46–47 
o
C;

 1
H NMR δ 8.26 (d, 2H, J = 8.7), 7.80 (s, 1H), 

7.72 (d, 2H, J = 8.7), 3.86 (s, 3H), 3.51 (s, 2H), 2.63 (t, 2H, J = 6.9), 1.52–1.33 (m, 

4H), 0.93 (t, 3H, J = 7.5); 
13

C NMR δ 167.9, 147.7, 141.8, 139.1, 134.2, 130.6, 123.7, 

52.4, 49.5, 46.1, 32.1, 20.5, 14.0; HRMS (ESI): calcd. for C15H24N2O4 [M + H]
+
 

293.1496; found 293.1509. 

(E)-Methyl 2-((butylamino)methyl)-3-(4-cyanophenyl)acrylate 3g. Pale yellow 

solid (408 mg, 60% yield); mp: 30–31 
o
C;

 1
H NMR 7.78 (s, 1H), 7.70 (d, 2H, J = 8.7), 

7.65 (d, 2H, J = 9.0), 3.85 (s, 3H), 3.52 (s, 2H), 2.64 (t, 2H, J = 6.9), 1.52–1.47 (m, 

2H), 1.41–1.32 (m, 2H), 0.92 (t, 3H, J = 7.5); 
13

C NMR δ 167.9, 139.8, 139.4, 133.7, 

132.2, 130.2, 118.6, 112.2, 52.3, 49.4, 46.0, 32.0, 20.4, 14.0; HRMS (ESI): calcd. for 

C16H21N2O2 [M + H]
+
 273.1598; found 273.1607. 
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(E)-Methyl 2-((butylamino)methyl)-3-(4-chlorophenyl)acrylate 3h. Colorless oil 

(514 mg, 73% yield);
 1

H NMR δ 7.74 (s, 1H), 7.46 (d, 2H, J = 9.0), 7.37 (d, 2H, J = 

9.0), 3.83 (s, 3H), 3.53 (s, 2H), 2.62 (t, 2H, J = 6.3), 1.50–1.34 (m, 4H), 0.92 (t, 3H, J 

= 7.2); 
13

C NMR δ 168.4, 140.5, 135.0, 133.7, 131.5, 131.1, 128.8, 52.2, 49.4, 46.0, 

32.1, 20.5, 14.1; HRMS (ESI): calcd. for C15H21ClNO2 [M + H]
+
 282.1255; found 

282.1265. 

(E)-Methyl 2-((butylamino)methyl)-3-p-tolylacrylate 3i. Colorless oil (536 mg, 

82% yield);
 1

H NMR δ 7.78 (s, 1H), 7.39 (d, 2H, J = 8.1), 7.20 (d, 2H, J = 8.1), 3.82 

(s, 3H), 3.59 (s, 2H), 2.62 (t, J = 6.9, 2H), 2.38 (s, 3H), 1.52–1.42 (m, 2H), 1.39–1.29 

(m, 2H), 0.91 (t, 3H, J = 7.5); 
13

C NMR δ 168.8, 141.9, 139.1, 132.5, 130.2, 129.8, 

129.3, 52.0, 49.4, 46.1, 32.2, 21.4, 20.6, 14.1. HRMS (ESI): calcd. for C16H24NO2 [M 

+ H]
+
 262.1802; found 262.1805. 

(E)-Methyl 2-((butylamino)methyl)-3-o-tolylacrylate 3j. Colorless oil (477 mg, 

73% yield);
 1

H NMR δ 7.87 (s, 1H), 7.38–7.34 (m, 1H), 7.25–7.18 (m, 3H), 3.84 (s, 

3H), 3.50 (s, 2H), 2.51 (t, 2H, J = 6.6), 2.30 (s, 3H), 1.42–1.25 (m, 4H), 0.87 (t, 3H, J 

= 6.9); 
13

C NMR δ 168.5, 141.0, 136.9, 134.6, 131.5, 130.2, 129.1, 128.8, 125.9, 52.1, 

48.9, 45.9, 32.1, 20.6, 20.1, 14.1; HRMS (ESI): calcd. for C16H24NO2 [M + H]
+
 

262.1802; found 262.1812. 

(E)-Methyl 2-((butylamino)methyl)-3-(4-methoxyphenyl)acrylate 3k. Colorless oil 

(478 mg, 69% yield);
 1

H NMR δ 7.76 (s, 1H), 7.49 (d, 2H, J = 8.7), 6.92 (d, 2H, J = 

9.3), 3.84 (s, 3H), 3.82 (s, 3H), 3.60 (s, 2H), 2.64 (t, 2H, J = 6.9), 1.55–1.30 (m, 4H), 

0.92 (t, 3H, J = 7.2); 
13

C NMR δ 168.9, 160.3, 141.7, 131.6, 128.8, 127.8, 114.0, 55.3, 

52.0, 49.4, 46.1, 32.1, 20.5, 14.0; HRMS (ESI): calcd. for C16H24NO3 [M + H]
+
 

278.1751; found 278.1764. 

(E)-Methyl 2-((butylamino)methyl)-3-(2-methoxyphenyl)acrylate 3l. Colorless oil 

(444 mg, 64% yield);
 1

H NMR δ 7.96 (s, 1H), 7.52 (d, 1H, J = 7.2), 7.32 (t, 1H, J = 

7.5), 6.98 (t, 1H, J = 6.9), 6.91 (d, 1H, J = 8.4), 3.85 (s, 3H), 3.83 (s, 3H), 3.54 (s, 

2H), 2.58 (t, 2H, J = 7.2), 1.47–1.31 (m, 4H), 0.89 (t, 3H, J = 7.5); 
13

C NMR δ 168.7, 

157.7, 137.9, 130.6, 130.5, 124.3, 120.4, 110.5, 55.5, 52.0, 49.1, 46.3, 32.1, 20.6, 

14.1; HRMS (ESI): calcd. for C16H24NO3 [M + H]
+
 278.1751; found 278.1764. 
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Preparation of (E)-methyl 3-phenyl-2-((phenylamino)methyl)acrylate 3e.
4,5

 To a 

stirred solution of aniline (0.41 mL, 4.5 mmol) in H2O (6 mL) was added methyl 

2-(acetoxy(phenyl)methyl)acrylate 1a (703 mg, 3 mmol). The resulting solution was 

stirred for the 5 h at 80 
o
C. The reaction mixture was extracted with EtOAc (2 x 15 

mL). The combined EtOAc layer was dried over MgSO4 and concentrated in vacuo. 

Purification by flash chromatography (Petroleum ether/EtOAc = 30:1, v/v) afforded 

the desired product 3e (489 mg, 61% yield) as a pale yellow oil. 
1
H NMR δ 7.90 (s, 

1H), 7.46–7.38 (m, 5H), 7.15 (t, 2H, J = 7.5), 6.73 (t, 1H, J = 7.5), 6.55 (d, 2H, J = 

7.5), 4.14 (s, 2H), 3.84 (s, 3H). 

General procedure for the synthesis of 4,5-dihydropyrrole 6. To a stirred solution 

of compound 3 (0.5 mmol) in toluene (2 mL) was added aldehyde (0.6 mmol). The 

resulting solution was heated in an azeotropic distillation apparatus for the 

corresponding time under N2. The volatiles were removed in vacuo. Purification by 

flash column chromatography (Petroleum ether/EtOAc = 5:1~3:1, v/v) afforded the 

desired product 6. 

(4R,5R)-Methyl 1-methyl-4,5-diphenyl-4,5-dihydro-1H-pyrrole-3-carboxylate 6a. 

White solid (116 mg, 79% yield); mp: 104–106 
o
C; 

1
H NMR δ 7.38–7.27 (m, 6H), 

7.25–7.15 (m, 5H), 4.32 (d, 1H, J = 7.5), 4.16 (d, 1H, J = 7.2), 3.54 (s, 3H), 2.77 (s, 

3H); 
13

C NMR δ 166.3, 152.3, 144.6, 140.7, 129.0, 128.5, 128.1, 127.4, 126.6, 101.9, 

78.9, 57.5, 50.3, 35.3; IR (KBr) 2918, 1664, 1573, 1418, 1174, 1062, 754, 700 cm
−1

; 

HRMS (ESI): calcd. for C19H20NO2 [M + H]
+
 294.1489; found 294.1496. 

(4R,5R)-Methyl 1-methyl-5-(4-nitrophenyl)-4-phenyl-4,5-dihydro-1H-pyrrole-3- 

carboxylate 6b. Yellow oil (105 mg, 62% yield); 
1
H NMR δ 8.23 (d, 2H, J1 = 6.6, J2 

= 2.1), 7.38–7.25 (m, 6H), 7.17–7.13 (m, 2H), 4.41 (d, 1H, J = 7.5), 4.08 (d, 1H, J = 

7.5), 3.54 (s, 3H), 2.79 (s, 3H); 
13

C NMR δ 165.9, 152.2, 147.9, 147.7, 143.6, 128.7, 

127.4, 127.3, 127.0, 124.3, 102.8, 78.3, 57.8, 50.5, 35.8; IR (KBr) 2920, 1681, 1592, 

1517, 1409, 1345, 1170, 1059, 759, 698 cm
−1

; HRMS (ESI): calcd. for C19H19N2O4 

[M + H]
+
 339.1339; found 339.1347. 

(4R,5R)-Methyl 5-(4-cyanophenyl)-1-methyl-4-phenyl-4,5-dihydro-1H-pyrrole-3- 

carboxylate 6c. White solid (108 mg, 68% yield); mp: 107–108
 o

C; 
1
H NMR δ 7.67 
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(d, 2H, J = 7.8), 7.37–7.24 (m, 6H), 7.15 (d, 2H, J = 7.5), 4.36 (d, 1H, J = 7.8), 4.07 

(d, 1H, J = 7.8), 3.53 (s, 3H), 2.78 (s, 3H); 
13

C NMR δ 166.0, 152.2, 146.0, 143.7, 

132.9, 128.7, 127.4, 127.3, 127.0, 118.6, 112.0, 102.7, 78.6, 57.8, 50.5, 35.7; IR (KBr) 

2943, 2230, 1686, 1590, 1396, 1159, 1064, 762, 700 cm
−1

; HRMS (ESI): calcd. for 

C20H19N2O2 [M + H]
+
 319.1441; found 319.1449. 

(4R,5R)-Methyl 5-(4-chlorophenyl)-1-methyl-4-phenyl-4,5-dihydro-1H-pyrrole-3- 

carboxylate 6d. White solid (87 mg, 53% yield); mp: 107–108 
o
C; 

1
H NMR δ 

7.36–7.22 (m, 5H), 7.16–7.12 (m, 5H), 4.27 (d, 1H, J = 7.8), 4.10 (d, 1H, J = 7.5), 

3.53 (s, 3H), 2.75 (s, 3H); 
13

C NMR δ 166.3, 152.3, 144.3, 139.3, 134.0, 129.2, 128.7, 

128.1，127.5, 126.8, 102.4, 78.5, 57.8, 50.5, 35.5; IR (KBr) 2943, 1668, 1593, 1410, 

1182, 1061, 758, 705 cm
−1

; HRMS (ESI): calcd. for C19H19ClNO2 [M + H]
+
 328.1099; 

found 328.1105. 

(4R,5R)-Methyl 5-(3-chlorophenyl)-1-methyl-4-phenyl-4,5-dihydro-1H-pyrrole-3- 

carboxylate 6e. White solid (110 mg, 67% yield); mp: 70–71 
o
C; 

1
H NMR δ 

7.40–7.27 (m, 7H), 7.24–7.21 (m, 3H), 4.94 (d, 1H, J = 5.7), 4.10 (d, 1H, J = 5.4), 

3.53 (s, 3H), 2.83 (s, 3H); 
13

C NMR δ 166.4, 151.9, 144.3, 137.8, 133.2, 130.2, 129.2, 

128.5, 127.6, 127.5, 126.8, 102.3, 74.1, 56.7, 50.5, 35.3; IR (KBr) 2947, 1662, 1588, 

1410, 1182, 1063, 758, 704 cm
−1

; HRMS (ESI): calcd. for C19H19ClNO2 [M + H]
+
 

328.1099; found 328.1111. 

(4R,5R)-Methyl 5-(2-chlorophenyl)-1-methyl-4-phenyl-4,5-dihydro-1H-pyrrole-3- 

carboxylate 6f. Pale yellow oil (118 mg, 72% yield); 
1
H NMR δ 7.40 (s, 1H), 

7.37–7.27 (m, 5H), 7.26–7.21 (m, 4H), 4.94 (d, 1H, J = 5.4), 4.10 (d, 1H, J = 5.1), 

3.52 (s, 3H), 2.84 (s, 3H); 
13

C NMR δ 166.3, 151.8, 144.3, 137.8, 133.1, 130.2, 129.1, 

128.4, 127.6, 127.5, 127.4, 126.7, 102.3, 74.1, 56.7, 50.4, 35.3; IR (KBr) 2945, 1682, 

1594, 1410, 1173, 1061, 758, 698 cm
−1

; HRMS (ESI): calcd. for C19H19ClNO2 [M + 

H]
+
 328.1099; found 328.1114. 

(4R,5R)-Methyl 1-methyl-4-phenyl-5-p-tolyl-4,5-dihydro-1H-pyrrole-3- 

carboxylate 6g. White solid (120 mg, 78% yield); mp: 90–92 
o
C; 

1
H NMR δ 

7.37–7.27 (m, 3H), 7.24–7.07 (m, 7H), 4.28 (d, 1H, J = 7.5), 4.15 (d, 1H, J = 7.2), 

3.53 (s, 3H), 2.75 (s, 3H), 2.36 (s, 3H); 
13

C NMR δ 166.5, 152.3, 144.8, 137.9, 137.8, 
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129.7, 128.6, 127.4, 126.7, 126.6, 101.9, 78.8, 57.5, 50.4, 35.3, 21.3; IR (KBr) 2945, 

1667, 1588, 1414, 1178, 1061, 758, 703 cm
−1

; HRMS (ESI): calcd. for C20H22NO2 [M 

+ H]
+
 308.1645; found 308.1657. 

(4R,5R)-Methyl 1-methyl-4-phenyl-5-m-tolyl-4,5-dihydro-1H-pyrrole-3- 

carboxylate 6h. Pale yellow oil (118 mg, 77% yield); 
1
H NMR δ 7.38 (s, 1H), 

7.32–7.27 (m, 3H), 7.23–7.11 (m, 4H), 7.02-6.97 (m, 2H), 4.28 (d, 1H, J = 7.5), 4.16 

(d, 1H, J = 7.2), 3.53 (s, 3H), 2.77 (s, 3H), 2.35 (s, 3H); 
13

C NMR δ 166.4, 152.3, 

144.8, 140.7, 138.6, 128.84, 128.77, 128.5, 127.3, 127.1, 126.5, 123.7, 101.7, 78.8, 

57.3, 50.3, 35.2, 21.5; IR (KBr) 2945, 1682, 1592, 1410, 1173, 1061, 756, 700 cm
−1

; 

HRMS (ESI): calcd. for C20H22NO2 [M + H]
+
 308.1645; found 308.1650. 

(4R,5R)-Methyl 1-methyl-4-phenyl-5-o-tolyl-4,5-dihydro-1H-pyrrole-3- 

carboxylate 6i. Pale yellow oil (115 mg, 75% yield); 
1
H NMR δ 7.39 (s, 1H), 

7.31–7.26 (m, 3H), 7.23–7.13 (m, 6H), 4.66 (d, 1H, J = 7.2), 4.10 (d, 1H, J = 7.5), 

3.52 (s, 3H), 2.79 (s, 3H), 2.02 (s, 3H); 
13

C NMR δ 166.4, 152.1, 144.8, 138.4, 130.9, 

128.6, 128.5, 128.4, 127.7, 127.4, 126.7, 126.6, 102.0, 57.3, 50.3, 35.4, 19.4; IR (KBr) 

2945, 1682, 1592, 1412, 1173, 1061, 758, 700 cm
−1

; HRMS (ESI): calcd. for 

C20H22NO2 [M + H]
+
 308.1645; found 308.1653. 

(4R,5R)-Methyl 5-(4-methoxyphenyl)-1-methyl-4-phenyl-4,5-dihydro-1H-pyrrole 

-3-carboxylate 6j. White solid (126 mg, 78% yield); mp: 76–77 
o
C; 

1
H NMR δ 

7.37–7.26 (m, 3H), 7.24–7.12 (m, 5H), 6.90–6.87 (m, 2H), 4.26 (d, 1H, J = 7.8), 4.15 

(d, 1H, J = 7.2), 3.82 (s, 3H), 3.54 (s, 3H), 2.74 (s, 3H); 
13

C NMR δ 166.4, 159.5, 

152.2, 144.7, 132.9, 128.5, 127.9, 127.4, 126.6, 114.3, 101.8, 78.5, 57.5, 55.3, 50.3, 

35.2; IR (KBr) 2945, 1678, 1592, 1410, 1248, 1171, 1059, 758, 700 cm
−1

; HRMS 

(ESI): calcd. for C20H22NO3 [M + H]
+
 324.1594; found 324.1602. 

(4R,5R)-Methyl 5-(2-methoxyphenyl)-1-methyl-4-phenyl-4,5-dihydro-1H-pyrrole 

-3-carboxylate 6k. White solid (108 mg, 67% yield); mp: 74–75 
o
C; 

1
H NMR δ 7.40 

(s, 1H), 7.32–7.19 (m, 7H), 6.97 (t, 1H, J = 7.5), 6.89 (d, 1H, J = 8.1), 4.84 (d, 1H, J = 

5.4), 4.06 (d, 1H, J = 5.4), 3.68 (s, 3H), 3.52 (s, 3H), 2.83 (s, 3H); 
13

C NMR δ 166.7, 

157.0, 152.1, 145.2, 128.8, 128.6, 128.2, 127.3, 126.6, 126.3, 120.8, 111.0, 101.7, 

71.8, 56.2, 55.2, 50.2, 35.2; IR (KBr) 2943, 1662, 1576, 1412, 1242, 1165, 1059, 748, 
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696 cm
−1

; HRMS (ESI): calcd. for C20H22NO3 [M + H]
+
 324.1594; found 324.1609. 

(4R,5R)-Methyl 1-methyl-4-phenyl-5-(thiophen-2-yl)-4,5-dihydro-1H-pyrrole-3- 

carboxylate 6l. Pale yellow solid (109 mg, 73% yield); mp: 73–74 
o
C; 

1
H NMR δ 

7.32–7.27 (m, 4H), 7.24–7.17 (m, 3H), 6.95 (dd, 1H, J1 = 5.1, J2 = 3.9), 6.86 (dd, 1H, 

J1 = 3.9, J2 = 0.9), 4.55 (d, 1H, J = 7.5), 4.27 (d, 1H, J = 7.2), 3.55 (s, 3H), 2.79 (s, 

3H); 
13

C NMR δ 166.3, 151.6, 144.1, 143.9, 128.6, 127.4, 126.9, 125.7, 102.7, 74.5, 

57.9, 50.5, 35.4; IR (KBr) 2943, 1670, 1589, 1414, 1178, 1057, 756, 716, 704 cm
−1

; 

HRMS (ESI): calcd. for C17H18NO2S [M + H]
+
 300.1053; found 300.1061. 

(2E,2'E)-Dimethyl 2,2'-(methylazanediyl)bis(methylene)bis(3-phenylacrylate) 7a. 

Pale yellow oil (49 mg, 26% yield); 
1
H NMR δ 7.84 (s, 2H), 7.64–7.61 (m, 4H), 

7.32–7.29 (m, 6H), 3.76 (s, 6H), 3.45 (s, 4H), 2.20 (s, 3H); 
13

C NMR δ 169.4, 143.0, 

135.4, 130.6, 129.0, 128.5, 128.3, 52.8, 52.1, 41.6; IR (KBr) 2948, 1714, 1434, 1245, 

1203, 1090, 767, 698 cm
−1

; HRMS (ESI): calcd. for C23H26NO4 [M + H]
+
 380.1856; 

found 380.1864. 

(4R,5S)-methyl 5-cyclohexyl-1-methyl-4-phenyl-4,5-dihydro-1H-pyrrole-3- 

carboxylate 6o. White solid (83 mg, 56% yield); mp: 90–91 
o
C; 

1
H NMR δ 7.30–7.24 

(m, 3H), 7.21–7.13 (m, 3H), 4.01 (d, 1H, J = 4.8), 3.51 (s, 3H), 3.35 (t, 1H, J = 4.5), 

2.91 (s, 3H), 1.78–1.15 (m, 11H); 
13

C NMR δ 166.4, 151.7, 146.5, 128.4, 127.3, 126.2, 

102.4, 78.9, 50.2, 48.4, 40.3, 35.3, 28.1, 26.6, 26.4, 26.1; IR (KBr) 2930, 1668, 1591, 

1414, 1188, 1063, 759, 701 cm
−1

; HRMS (ESI): calcd. for C19H26NO2 [M + H]
+
 

300.1958; found 300.1964. 

(4R,5R)-Methyl 1-butyl-4,5-diphenyl-4,5-dihydro-1H-pyrrole-3-carboxylate 6p. 

White solid (126 mg, 75% yield); mp: 94–95 
o
C; 

1
H NMR (DMSO-d6) δ 7.69 (s, 1H), 

7.42–7.20 (m, 8H), 7.12–7.08 (m, 2H), 4.45 (d, 1H, J = 5.7), 3.91 (d, 1H, J = 6.0), 

3.41 (s, 3H), 3.28–3.18 (m, 1H), 2.88–2.80 (m, 1H), 1.42–1.17 (m, 4H), 0.81 (t, 3H, J 

= 7.5); 
13

C NMR δ 166.5, 151.1, 145.0, 141.3, 129.0, 128.6, 128.1, 127.2, 126.6, 

101.2, 76.6, 57.1, 50.3, 47.5, 30.3, 20.0, 13.7; IR (KBr) 2949, 1659, 1581, 1431, 1165, 

1085, 762, 698 cm
−1

; HRMS (ESI): calcd. for C22H26NO2 [M + H]
+
 336.1958; found 

336.1962. 

(4R,5R)-Methyl 1-butyl-4-(4-nitrophenyl)-5-phenyl-4,5-dihydro-1H-pyrrole-3- 
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carboxylate 6q. Yellow oil (126 mg, 66% yield); 
1
H NMR δ 8.17 (d, 2H, J = 8.7), 

7.50 (s, 1H), 7.38–7.30 (m, 5H), 7.27–7.17 (m, 2H), 4.42 (d, 1H, J = 6.9), 4.27 (d, 1H, 

J = 7.2), 3.53 (s, 3H), 3.12–3.02 (m, 1H), 2.98–2.90 (m, 1H), 1.54–1.42 (m, 2H), 

1.34–1.20 (m, 2H), 0.88 (t, 3H, J = 7.2); 
13

C NMR δ 166.0, 152.2, 151.6, 146.8, 140.3, 

129.1, 128.5, 128.2, 126.6, 124.0, 100.3, 76.2, 57.1, 50.4, 47.4, 30.1, 19.9, 13.6; IR 

(KBr) 2927, 1670, 1581, 1526, 1425, 1348, 1168, 1080, 753, 701 cm
−1

; HRMS (ESI): 

calcd. for C22H25N2O4 [M + H]
+
 381.1809; found 381.1811. 

(4R,5R)-Methyl 1-butyl-4-(4-cyanophenyl)-5-phenyl-4,5-dihydro-1H-pyrrole-3- 

carboxylate 6r. Colorless oil (132 mg, 73% yield); 
1
H NMR δ 7.60 (d, 2H, J = 8.7), 

7.48 (s, 1H), 7.38–7.26 (m, 5H), 7.20–7.17 (m, 2H), 4.39 (d, 1H, J = 7.2), 4.21 (d, 1H, 

J = 7.5), 3.54 (s, 3H), 3.11–3.01 (m, 1H), 2.96–2.87 (m, 1H), 1.51–1.41 (m, 2H), 

1.34–1.20 (m, 2H), 0.87 (t, 3H, J = 7.2); 
13

C NMR δ 151.6, 150.2, 140.5, 132.6, 129.2, 

128.6, 128.2, 126.7, 119.2, 110.6, 100.4, 76.3, 57.3, 50.5, 47.5, 30.3, 20.0, 13.8; IR 

(KBr) 2930, 2226, 1684, 1592, 1425, 1167, 1086, 762, 698 cm
−1

; HRMS (ESI): calcd. 

for C23H25N2O2 [M + H]
+
 361.1911; found 361.1917. 

(4R,5R)-Methyl 1-butyl-4-(4-chlorophenyl)-5-phenyl-4,5-dihydro-1H-pyrrole-3- 

carboxylate 6s. Colorless oil (146 mg, 79% yield); 
1
H NMR δ 7.47 (s, 1H), 7.40–7.25 

(m, 5H), 7.20–7.17 (m, 2H), 7.09 (d, 2H, J = 6.3), 4.38 (d, 1H, J = 7.2), 4.11 (d, 1H, J 

= 7.2), 3.54 (s, 3H), 3.11–3.00 (m, 1H), 2.95–2.85 (m, 1H), 1.48–1.40 (m, 2H), 

1.32–1.24 (m, 2H), 0.87 (t, 3H, J = 7.2); 
13

C NMR δ 166.4, 151.4, 143.5, 141.0, 132.3, 

129.1, 128.8, 128.7, 128.3, 126.7, 100.9, 76.6, 56.6, 50.4, 47.5, 30.3, 20.0, 13.8; IR 

(KBr) 2930, 1684, 1592, 1425, 1169, 1088, 759, 700 cm
−1

; HRMS (ESI): calcd. for 

C22H25ClNO2 [M + H]
+
 370.1568; found 370.1569. 

(4R,5R)-Methyl 1-butyl-5-phenyl-4-p-tolyl-4,5-dihydro-1H-pyrrole-3-carboxylate 

6t. Colorless oil (146 mg, 84% yield); 
1
H NMR δ 7.46 (s, 1H), 7.38–7.29 (m, 3H), 

7.22–7.19 (m, 2H), 7.13–7.04 (m, 4H), 4.43 (d, 1H, J = 6.3), 4.10 (d, 1H, J = 6.6), 

3.53 (s, 3H), 3.08–3.01 (m, 1H), 2.96–2.89 (m, 1H), 2.32 (s, 3H), 1.48–1.40 (m, 2H), 

1.33–1.25 (m, 2H), 0.86 (t, 3H, J = 7.5); 
13

C NMR δ 166.6, 151.1, 142.2, 141.5, 136.1, 

129.4, 129.0, 128.1, 127.2, 126.6, 101.4, 76.7, 56.8, 50.4, 47.6, 30.3, 21.2, 20.0, 13.8; 

IR (KBr) 2930, 1684, 1592, 1425, 1167, 1084, 756, 701 cm
−1

; HRMS (ESI): calcd. 
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for C23H28NO2 [M + H]
+
 350.2115; found 350.2124. 

(4R,5R)-Methyl 1-butyl-5-phenyl-4-o-tolyl-4,5-dihydro-1H-pyrrole-3-carboxylate 

6u. Colorless oil (132 mg, 75% yield); 
1
H NMR δ 7.48 (s, 1H), 7.37–7.28 (m, 3H), 

7.25–7.19 (m, 4H), 7.11–7.08 (m, 2H), 4.46 (d, 1H, J = 6.3), 4.42 (d, 1H, J = 6.3), 

3.53 (s, 3H), 3.10–3.00 (m, 1H), 2.95–2.86 (m, 1H), 2.09 (s, 3H), 1.48–1.40 (m, 2H), 

1.35–1.22 (m, 2H), 0.86 (t, 3H, J = 7.2); 
13

C NMR δ 166.5, 151.0, 143.3, 141.6, 135.4, 

130.1, 128.9, 128.1, 126.8, 126.6, 126.5, 126.2, 101.7, 76.6, 52.4, 50.3, 47.4, 30.3, 

19.9, 19.8, 13.7; IR (KBr) 2954, 1682, 1592, 1425, 1167, 1084, 758, 702 cm
−1

; 

HRMS (ESI): calcd. for C23H28NO2 [M + H]
+
 350.2115; found 350.2129. 

(4R,5R)-Methyl 1-butyl-4-(4-methoxyphenyl)-5-phenyl-4,5-dihydro-1H-pyrrole 

-3-carboxylate 6v. Colorless oil (141 mg, 77% yield); 
1
H NMR δ 7.45 (s, 1H), 

7.37–7.30 (m, 3H), 7.22–7.18 (m, 2H), 7.08 (d, 2H, J = 8.4), 6.84 (d, 2H, J = 8.4), 

4.41 (d, 1H, J = 6.6), 4.08 (d, 1H, J = 6.6), 3.79 (s, 3H), 3.54 (s, 3H), 3.09–3.03 (m, 

1H), 2.97–2.87 (m, 1H), 1.49–1.41 (m, 2H), 1.33–1.24 (m, 2H), 0.86 (t, 3H, J = 7.2); 

13
C NMR δ 166.4, 158.3, 150.9, 141.3, 137.2, 128.8, 128.1, 127.9, 126.5, 113.9, 101.3, 

76.7, 56.3, 55.1, 50.1, 47.4, 30.2, 19.9, 13.6; IR (KBr) 2954, 1682, 1590, 1427, 1246, 

1173, 1084, 760, 702 cm
−1

; HRMS (ESI): calcd. for C23H28NO3 [M + H]
+
 366.2064; 

found 366.2065. 

(4R,5R)-Methyl 1-butyl-4-(2-methoxyphenyl)-5-phenyl-4,5-dihydro-1H-pyrrole 

-3-carboxylate 6w. Pale yellow oil (120 mg, 66% yield); 
1
H NMR δ 7.52 (s, 1H), 

7.36–7.27 (m, 5H), 7.24–7.14 (m, 2H), 6.95–6.84 (m, 2H), 4.53 (d, 1H, J = 4.8), 4.36 

(d, 1H, J = 4.8), 3.68 (s, 3H), 3.55 (s, 3H), 3.10–3.00 (m, 1H), 2.95–2.84 (m, 1H), 

1.42–1.34 (m, 2H), 1.25–1.17 (m, 2H), 0.82 (t, 3H, J = 7.5); 
13

C NMR δ 166.8, 157.0, 

151.6, 141.7, 132.8, 128.5, 127.8, 127.7, 127.5, 126.6, 120.6, 110.6, 98.9, 75.6, 55.0, 

50.3, 49.9, 47.3, 30.5, 19.8, 13.6; IR (KBr) 2954, 1682, 1592, 1427, 1244, 1167, 1082, 

752, 700 cm
−1

; HRMS (ESI): calcd. for C23H28NO3 [M + H]
+
 366.2064; found 

366.2081. 

(4R,5R)-Methyl 1-isopropyl-4,5-diphenyl-4,5-dihydro-1H-pyrrole-3-carboxylate 

6x. Colorless oil (80 mg, 50% yield); 
1
H NMR δ 7.61 (s, 1H), 7.37–7.27 (m, 5H), 

7.25–7.14 (m, 5H), 4.49 (d, 1H, J = 6.9), 4.07 (d, 1H, J = 6.6), 3.53 (s, 3H), 3.22–3.13 
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(m, 1H), 1.25 (d, 3H, J = 7.2), 1.10 (d, 3H, J = 6.3); 
13

C NMR δ 166.6, 147.8, 145.2, 

142.2, 129.0, 128.6, 128.0, 127.3, 126.6, 126.5, 101.8, 76.1, 57.0, 50.3, 48.1, 22.0, 

21.5; IR (KBr) 2970, 1680, 1589, 1431, 1178, 1097, 760, 700 cm
−1

; HRMS (ESI): 

calcd. for C21H24NO2 [M + H]
+
 322.1802; found 322.1810. 

(4R,5S)-Methyl 1-isopropyl-4,5-diphenyl-4,5-dihydro-1H-pyrrole-3-carboxylate 

8x. Colorless oil (50 mg, 31% yield); 
1
H NMR δ 7.71 (s, 1H), 7.48 (d, 2H, J = 7.2), 

7.37–7.27 (m, 2H), 7.25–7.17 (m, 4H), 7.04 (br, 2H), 3.99 (d, 1H, J = 18.9), 3.74 (s, 

3H), 3.33 (d, 1H, J = 18.6), 2.80 (br, 1H), 1.16–1.04 (m, 6H); 
13

C NMR δ 168.3, 

143.3, 140.5, 134.7, 134.4, 130.9, 129.4, 129.0, 128.4, 127.4, 127.0, 68.6, 52.1, 49.8, 

45.2, 21.9, 21.8; IR (KBr) 2974, 1696, 1437, 1263, 1242, 1070, 771, 700 cm
−1

; 

HRMS (ESI): calcd. for C21H24NO2 [M + H]
+
 322.1802; found 322.1810. 

(4R,5R)-Methyl 1-benzyl-4,5-diphenyl-4,5-dihydro-1H-pyrrole-3-carboxylate 6y. 

Colorless oil (145 mg, 79% yield); 
1
H NMR δ 7.49 (s, 1H), 7.37–7.29 (m, 6H), 

7.23–7.13 (m, 7H), 7.08–7.04 (m, 2H), 4.35 (d, 1H, J = 7.2), 4.32 (d, 1H, J = 14.7), 

4.16 (d, 1H, J = 7.2), 3.90 (d, 1H, J = 14.7), 3.52 (s, 3H); 
13

C NMR δ 166.4, 150.9, 

144.6, 140.8, 135.9, 129.0, 128.8, 128.4, 128.3, 128.1, 128.0, 127.3, 126.9, 126.5, 

102.6, 75.9, 57.2, 52.0, 50.3; IR (KBr) 2943, 1670, 1576, 1431, 1170, 1072, 760, 698 

cm
−1

; HRMS (ESI): calcd. for C25H24NO2 [M + H]
+
 370.1802; found 370.1811. 

Preparation of methyl 1-methyl-4,5-diphenyl-1H-pyrrole-3-carboxylate 10a. To a 

stirred solution of compound 6a (147 mg, 0.5 mmol) in CH2Cl2 (2 mL) was added 

DDQ (136 mg, 0.6 mmol). The resulting solution was stirred for the 2.5 h at room 

temperature, diluted with CH2Cl2 (10 mL). The resulting solution was washed with 

saturated aqueous NaHCO3 (10 mL), dried over MgSO4 and concentrated in vacuo. 

Purification by flash chromatography (Petroleum ether/EtOAc = 5:1, v/v) afforded the 

desired product 10a (135 mg, 92% yield) as a white solid. mp: 167–168 
o
C; 

1
H NMR 

δ 7.42 (s, 1H), 7.30–7.24 (m, 3H), 7.20–7.11 (m, 7H), 3.69 (s, 3H), 3.56 (s, 3H); 
13

C 

NMR δ 165.1, 134.8, 133.3, 131.4, 131.0, 130.9, 128.34, 128.27, 127.7, 127.3, 126.2, 

124.6, 113.1, 50.8, 35.4; IR (KBr) 2952, 1690, 1524, 1440, 1240, 1130, 767, 700 cm
−1

; 

HRMS (ESI): calcd. for C19H18NO2 [M + H]
+
 292.1332; found 292.1338. 

Preparation of (3R,4S,5R)-methyl 1-methyl-4,5-diphenylpyrrolidine-3-carboxy 
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late 11a. To a stirred solution of compound 6a (147 mg, 0.5 mmol) in CH3CN (1 mL) 

was added AcOH (1 mL) and NaBH(OAc)3 (318 mg, 1.5 mmol). The resulting 

solution was stirred for the 0.5 h at room temperature. The volatiles was removed in 

vacuo and saturated aqueous NaHCO3 (10 mL) was added, extracted with EtOAc (3 x 

10 mL). The combined EtOAc layer was dried over MgSO4 and concentrated in vacuo. 

Purification by flash chromatography (Petroleum ether/EtOAc = 5:1, v/v) afforded the 

desired product 11a (94 mg, 64% yield) as a white solid. mp: 69–70 
o
C; 

1
H NMR δ 

7.25–7.08 (m, 10H), 3.70 (s, 3H), 3.67 (d, 1H, J = 8.4), 3.58 (dd, 1H, J1 = 8.4, J2 = 

7.5), 3.22–3.16 (m, 2H), 2.86 (t, 1H, J = 9.6), 2.18 (s, 3H); 
13

C NMR δ 174.9, 141.3, 

140.1, 128.5, 128.3, 128.1, 127.9, 127.6, 126.8, 80.1, 59.3, 57.6, 52.2, 49.5, 40.2; IR 

(KBr) 2948, 1728, 1454, 1236, 1196, 756, 700 cm
−1

; HRMS (ESI): calcd. for 

C19H22NO2 [M + H]
+
 296.1645; found 296.1649. 

 

References: 

1) Xie, H.; Xiang, J.; Dang, Q.; Bai, X. Synlett 2012, 23, 585–588. 

2) Chen, H.-Y.; Patkar, L. N.; Ueng, S.-H.; Lin, C.-C.; Lee, A. S.-Y. Synlett 2005, 23, 

2035–2038. 

3) Buchholz, R.; Hoffmann, H. M. R. Helv. Chim. Acta 1991, 74, 1213–1220. 

4) Ghosh, S.; Dey, R.; Chattopadhyay, K.; Ranu, B. C. Water-promoted highly regio- 

and stereoselective synthesis of α-dehydro-β-amino esters and nitriles from 

Baylis–Hillman acetates. Tetrahedron Lett. 2009, 50, 4892–4895. 

5) Paira, M.; Mandal, S. K.; Roy, S. C. Cerium(IV) ammonium nitrate catalyzed 

synthesis of α-dehydro-β-amino esters. Tetrahedron Lett. 2008, 49, 2432–2434.



 S12

Spectra: 

3a 

MeO2C

NH

Chemical Formula: C12H15NO2
Exact Mass: 205.11

Molecular Weight: 205.25
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Fig. S-1: LC-MS-ELSD of compound 3a 
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Fig. S-2: 
1
H Spectra of compound 3a 
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3b 

MeO2C

NH

Chemical Formula: C15H21NO2
Exact Mass: 247.16

Molecular Weight: 247.33  
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Fig. S-4: LC-MS-ELSD of compound 3b 
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E:\NMR_NUTS\DATA\$j420-44-1.fid
BOXD-PNO2
 Jul  4 2011
USER: 
Experiment = s2pul
Pulse length =    10.00 usec
Recycle delay =     3.00 sec
NA  =      1
PTS1d = 16384 
F1  =  300.075684 MHz
F2  =  75.461197 MHz
SW1 =    6006.01 Hz 
AT1 =   2.73 sec
Hz per Pt 1stD =   0.37 Hz 
O1  =    1792.42 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -22.30
    B =  90.01 

 

Fig. S-5: 
1
H Spectra of compound 3b 
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E:\NMR_NUTS\DATA\$j420-44-1c.fid
SZG-27
 Oct 11 2011
USER: 
Experiment = s2pul
Pulse length =     7.30 usec
Recycle delay =     1.00 sec
NA  =    224
PTS1d = 16384 
F1  =  75.460457 MHz
F2  =  300.075439 MHz
SW1 =   18796.99 Hz 
AT1 =   0.87 sec
Hz per Pt 1stD =   1.15 Hz 
O1  =    6831.10 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -158.43
    B =  275.67 

 

Fig. S-6: 
13

C Spectra of compound 3b 

 



 S16

3c  

min0 1 2 3 4

mAU

25

26

27

28

29

30

 ADC1 B, ELSD (E:\LINSHI\J420-4~3.D)

 2
.0
3
6

min0 1 2 3 4

mAU

0

200

400

600

800

1000

1200

 DAD1 A, Sig=254,20 Ref=360,100 (E:\LINSHI\J420-4~3.D)

 0
.2
5
0

 1
.8
7
1

 2
.0
7
7

 2
.6
7
2

 3
.6
4
2

min0 1 2 3 4

0

200000

400000

600000

800000

 MSD1 TIC, MS File (E:\LINSHI\J420-4~3.D+BSB)    API-ES, Pos, Scan, Frag: 70

 0
.8
7
4

 1
.9
1
5

 2
.1
2
5

 2
.2
1
7

 2
.7
2
2

 3
.6
8
1

 4
.7
8
6

 4
.8
9
9

 

m/z100 200 300 400 500 600 700 800 900

0

20

40

60

80

100

*MSD1 SPC, time=1.829:2.091 of E:\LINSHI\J420-4~3.D+BSB    API-ES, Pos, Scan, Frag: 70

Max: 204239

 2
3
4
.1

 1
7
5
.1

 2
3
5
.2

 1
1
5
.1

 1
3
1
.1

 

Fig. S-7: LC-MS-ELSD of compound 3c 
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E:\NMR_NUTS\DATA\$j420-44-2.fid
BOXD-PNO2
 Jul  4 2011
USER: 
Experiment = s2pul
Pulse length =    10.00 usec
Recycle delay =     3.00 sec
NA  =      4
PTS1d = 16384 
F1  =  300.075684 MHz
F2  =  75.461197 MHz
SW1 =    6006.01 Hz 
AT1 =   2.73 sec
Hz per Pt 1stD =   0.37 Hz 
O1  =    1792.56 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -20.28
    B =  85.68 

 

Fig. S-8: 
1
H Spectra of compound 3c 
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E:\NMR_NUTS\DATA\$j420-44-2c.fid
J454-40aC
 Dec 17 2011
USER: 
Experiment = s2pul
Pulse length =     7.30 usec
Recycle delay =     1.00 sec
NA  =     48
PTS1d = 16384 
F1  =  75.460457 MHz
F2  =  300.075439 MHz
SW1 =   18796.99 Hz 
AT1 =   0.87 sec
Hz per Pt 1stD =   1.15 Hz 
O1  =    6808.77 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -165.13
    B =  280.10 

 

Fig. S-9: 
13

C Spectra of compound 3c 
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Fig. S-10: LC-MS-ELSD of compound 3d 
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E:\NMR_NUTS\DATA\$j420-44-3.fid
BOXD-PNO2
 Jul  4 2011
USER: 
Experiment = s2pul
Pulse length =    10.00 usec
Recycle delay =     3.00 sec
NA  =      4
PTS1d = 16384 
F1  =  300.075684 MHz
F2  =  75.461197 MHz
SW1 =    6006.01 Hz 
AT1 =   2.73 sec
Hz per Pt 1stD =   0.37 Hz 
O1  =    1786.12 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -42.50
    B =  118.86 

 

Fig. S-11: 
1
H Spectra of compound 3d 
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E:\NMR_NUTS\DATA\$j420-44-3-20111128.fid
wl0503C
 Nov 28 2011
USER: 
Experiment = s2pul
Pulse length =     7.30 usec
Recycle delay =     1.00 sec
NA  =    352
PTS1d = 16384 
F1  =  75.460457 MHz
F2  =  300.075439 MHz
SW1 =   18796.99 Hz 
AT1 =   0.87 sec
Hz per Pt 1stD =   1.15 Hz 
O1  =    6828.61 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -161.63
    B =  279.92 

 

Fig. S-12: 
13

C Spectra of compound 3d 
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3e 

MeO2C

NH

Chemical Formula: C17H17NO2
Exact Mass: 267.13

Molecular Weight: 267.32
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E:\NMR_NUTS\DATA\$j457-75-1.fid
BOXD-PNO2
 Feb 28 2012
USER: 
Experiment = s2pul
Pulse length =    10.00 usec
Recycle delay =     3.00 sec
NA  =      4
PTS1d = 16384 
F1  =  300.075684 MHz
F2  =  75.461197 MHz
SW1 =    6006.01 Hz 
AT1 =   2.73 sec
Hz per Pt 1stD =   0.37 Hz 
O1  =    1789.96 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A =  27.84
    B =   8.55 

 

Fig. S-13: 
1
H Spectra of compound 3e 
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3f

MeO2C

NH

Chemical Formula: C15H20N2O4
Exact Mass: 292.14

Molecular Weight: 292.33

NO2
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Fig. S-14: LC-MS-ELSD of compound 3f 
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E:\NMR_NUTS\DATA\$j264-89-0711.fid
BOXD-PNO2
 Jul 11 2011
USER: 
Experiment = s2pul
Pulse length =    10.00 usec
Recycle delay =     3.00 sec
NA  =      4
PTS1d = 16384 
F1  =  300.075684 MHz
F2  =  75.461197 MHz
SW1 =    6006.01 Hz 
AT1 =   2.73 sec
Hz per Pt 1stD =   0.37 Hz 
O1  =    1791.98 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -29.93
    B =  101.10 

 

Fig. S-15: 
1
H Spectra of compound 3f 
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E:\NMR_NUTS\DATA\$j264-89c.fid
J454-40aC
 Dec 17 2011
USER: 
Experiment = s2pul
Pulse length =     7.30 usec
Recycle delay =     1.00 sec
NA  =    144
PTS1d = 16384 
F1  =  75.460457 MHz
F2  =  300.075439 MHz
SW1 =   18796.99 Hz 
AT1 =   0.87 sec
Hz per Pt 1stD =   1.15 Hz 
O1  =    6829.80 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -170.85
    B =  292.35 

 

Fig. S-16: 
13

C Spectra of compound 3f 
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Fig. S-17: LC-MS-ELSD of compound 3g 
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E:\NMR_NUTS\DATA\$ 是实实 j264-90原原是 J264-92 号号 号编 编 .fid
wl-0707
 Jul  7 2011
USER: 
Experiment = s2pul
Pulse length =    10.00 usec
Recycle delay =     3.00 sec
NA  =      4
PTS1d = 16384 
F1  =  300.075684 MHz
F2  =  75.461197 MHz
SW1 =    6006.01 Hz 
AT1 =   2.73 sec
Hz per Pt 1stD =   0.37 Hz 
O1  =    1791.56 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -39.41
    B =  116.94 

 

Fig. S-18: 
1
H Spectra of compound 3g 
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E:\NMR_NUTS\DATA\$j264-90c.fid
J454-40aC
 Dec 17 2011
USER: 
Experiment = s2pul
Pulse length =     7.30 usec
Recycle delay =     1.00 sec
NA  =    112
PTS1d = 16384 
F1  =  75.460457 MHz
F2  =  300.075439 MHz
SW1 =   18796.99 Hz 
AT1 =   0.87 sec
Hz per Pt 1stD =   1.15 Hz 
O1  =    6825.38 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -161.44
    B =  274.49 

 

Fig. S-19: 
13

C Spectra of compound 3g 
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3h 

MeO2C

NH

Chemical Formula: C15H20ClNO2
Exact Mass: 281.12

Molecular Weight: 281.78

Cl
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Fig. S-20: LC-MS-ELSD of compound 3h 
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E:\NMR_NUTS\DATA\$j420-60.fid
BOXD-PNO2
 Jul 14 2011
USER: 
Experiment = s2pul
Pulse length =    10.00 usec
Recycle delay =     3.00 sec
NA  =      4
PTS1d = 16384 
F1  =  300.075684 MHz
F2  =  75.461197 MHz
SW1 =    6006.01 Hz 
AT1 =   2.73 sec
Hz per Pt 1stD =   0.37 Hz 
O1  =    1792.03 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -19.98
    B =  85.98 

 

Fig. S-21: 
1
H Spectra of compound 3h 
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E:\NMR_NUTS\DATA\$j420-60-20111123.fid
wl0503C
 Nov 23 2011
USER: 
Experiment = s2pul
Pulse length =     7.30 usec
Recycle delay =     1.00 sec
NA  =    112
PTS1d = 16384 
F1  =  75.460457 MHz
F2  =  300.075439 MHz
SW1 =   18796.99 Hz 
AT1 =   0.87 sec
Hz per Pt 1stD =   1.15 Hz 
O1  =    6829.22 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -158.64
    B =  274.54 

 

Fig. S-22: 
13

C Spectra of compound 3h 
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Fig. S-23: LC-MS-ELSD of compound 3i 
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E:\NMR_NUTS\DATA\$j420-52.fid
BOXD-PNO2
 Jul 14 2011
USER: 
Experiment = s2pul
Pulse length =    10.00 usec
Recycle delay =     3.00 sec
NA  =      4
PTS1d = 16384 
F1  =  300.075684 MHz
F2  =  75.461197 MHz
SW1 =    6006.01 Hz 
AT1 =   2.73 sec
Hz per Pt 1stD =   0.37 Hz 
O1  =    1791.19 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -25.41
    B =  96.13 

 

Fig. S-24: 
1
H Spectra of compound 3i 
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E:\NMR_NUTS\DATA\$j420-52-20111129.fid
tx-1128C
 Nov 29 2011
USER: 
Experiment = s2pul
Pulse length =     7.30 usec
Recycle delay =     1.00 sec
NA  =     80
PTS1d = 16384 
F1  =  75.460457 MHz
F2  =  300.075439 MHz
SW1 =   18796.99 Hz 
AT1 =   0.87 sec
Hz per Pt 1stD =   1.15 Hz 
O1  =    6829.30 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -162.54
    B =  274.75 

 

Fig. S-25: 
13

C Spectra of compound 3i 
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Molecular Weight: 261.36
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Fig. S-26: LC-MS-ELSD of compound 3j 

 



 S30

  
7
.8
7
1

  
7
.3
7
5

  
7
.3
6
8

  
7
.3
4
3

  
7
.2
6
2

  
7
.2
5
3

  
7
.2
3
9

  
7
.2
3
1

  
7
.2
2
8

  
7
.2
2
1

  
7
.2
1
7

  
7
.2
0
8

  
7
.2
0
0

  
3
.8
3
7

  
3
.4
9
6

  
2
.5
3
0

  
2
.5
0
8

  
2
.4
8
3

  
2
.3
0
1

  
1
.7
5
4

  
1
.4
1
5

  
1
.4
0
2

  
1
.3
8
6

  
1
.3
7
8

  
1
.3
6
5

  
1
.3
5
5

  
1
.3
4
2

  
1
.3
2
9

  
1
.3
0
7

  
1
.2
9
0

  
1
.2
8
0

  
1
.2
5
6

  
0
.8
9
4

  
0
.8
7
1

  
0
.8
4
7

  
0
.0
1
1

  
0
.0
0
0

 0.58

 2.86

 1.96  1.95

 2.96

 4.18

 3.00

 0.86

 2.37

10 8 6 4 2 0 PPM

E:\NMR_NUTS\DATA\$j420-48.fid
BOXD-PNO2
 Jul 11 2011
USER: 
Experiment = s2pul
Pulse length =    10.00 usec
Recycle delay =     3.00 sec
NA  =      4
PTS1d = 16384 
F1  =  300.075684 MHz
F2  =  75.461197 MHz
SW1 =    6006.01 Hz 
AT1 =   2.73 sec
Hz per Pt 1stD =   0.37 Hz 
O1  =    1791.32 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -36.19
    B =  102.53 

 

Fig. S-27: 
1
H Spectra of compound 3j 
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E:\NMR_NUTS\DATA\$j420-48C.fid
wl0503C
 Nov 25 2011
USER: 
Experiment = s2pul
Pulse length =     7.30 usec
Recycle delay =     1.00 sec
NA  =   1504
PTS1d = 16384 
F1  =  75.460457 MHz
F2  =  300.075439 MHz
SW1 =   18796.99 Hz 
AT1 =   0.87 sec
Hz per Pt 1stD =   1.15 Hz 
O1  =    6832.71 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -168.21
    B =  285.51 

 

Fig. S-28: 
13

C Spectra of compound 3j 
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Molecular Weight: 277.36
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Fig. S-29: LC-MS-ELSD of compound 3k 
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E:\NMR_NUTS\DATA\$j420-62.fid
BOXD-PNO2
 Jul 14 2011
USER: 
Experiment = s2pul
Pulse length =    10.00 usec
Recycle delay =     3.00 sec
NA  =      4
PTS1d = 16384 
F1  =  300.075684 MHz
F2  =  75.461197 MHz
SW1 =    6006.01 Hz 
AT1 =   2.73 sec
Hz per Pt 1stD =   0.37 Hz 
O1  =    1791.43 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -16.81
    B =  84.74 

 

Fig. S-30: 
1
H Spectra of compound 3k 
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E:\NMR_NUTS\DATA\$j420-62-c.fid
wl0503C
 Sep  6 2011
USER: 
Experiment = s2pul
Pulse length =     7.30 usec
Recycle delay =     1.00 sec
NA  =    224
PTS1d = 16384 
F1  =  75.460457 MHz
F2  =  300.075439 MHz
SW1 =   18796.99 Hz 
AT1 =   0.87 sec
Hz per Pt 1stD =   1.15 Hz 
O1  =    6828.27 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -160.84
    B =  274.13 

 

Fig. S-31: 
13

C Spectra of compound 3k 
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Fig. S-32: LC-MS-ELSD of compound 3l 
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E:\NMR_NUTS\DATA\$j420-57.fid
BOXD-PNO2
 Jul 14 2011
USER: 
Experiment = s2pul
Pulse length =    10.00 usec
Recycle delay =     3.00 sec
NA  =      4
PTS1d = 16384 
F1  =  300.075684 MHz
F2  =  75.461197 MHz
SW1 =    6006.01 Hz 
AT1 =   2.73 sec
Hz per Pt 1stD =   0.37 Hz 
O1  =    1791.67 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -26.23
    B =  92.92 

 

Fig. S-33: 
1
H Spectra of compound 3l 
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E:\NMR_NUTS\DATA\$j420-57c.fid
LH-1153C
 Dec 21 2011
USER: 
Experiment = s2pul
Pulse length =     7.30 usec
Recycle delay =     1.00 sec
NA  =    448
PTS1d = 16384 
F1  =  75.460457 MHz
F2  =  300.075439 MHz
SW1 =   18796.99 Hz 
AT1 =   0.87 sec
Hz per Pt 1stD =   1.15 Hz 
O1  =    6830.05 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -153.26
    B =  266.65 

 

Fig. S-34: 
13

C Spectra of compound 3l 
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Fig. S-35: LC-MS-ELSD of compound 6a 
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E:\NMR_NUTS\DATA\$j322-61.fid
H2O
 Apr 13 2011
USER: 
Experiment = s2pul
Pulse length =    10.00 usec
Recycle delay =     3.00 sec
NA  =     16
PTS1d = 16384 
F1  =  300.075684 MHz
F2  =  75.461197 MHz
SW1 =    6006.01 Hz 
AT1 =   2.73 sec
Hz per Pt 1stD =   0.37 Hz 
O1  =    1790.75 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -72.01
    B =  87.72 

 

Fig. S-36: 
1
H Spectra of compound 6a 
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E:\NMR_NUTS\DATA\$j322-61C.fid
wl-0415C
 Apr 15 2011
USER: 
Experiment = s2pul
Pulse length =     7.30 usec
Recycle delay =     1.00 sec
NA  =    432
PTS1d = 16384 
F1  =  75.460457 MHz
F2  =  300.075439 MHz
SW1 =   18796.99 Hz 
AT1 =   0.87 sec
Hz per Pt 1stD =   1.15 Hz 
O1  =    6822.51 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -164.57
    B =  249.69 

 

Fig. S-37: 
13

C Spectra of compound 6a 
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Fig. S-38: LC-MS-ELSD of compound 6b 
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E:\NMR_NUTS\DATA\$j322-67-1.fid
H2O
 Apr 19 2011
USER: 
Experiment = s2pul
Pulse length =    10.00 usec
Recycle delay =     3.00 sec
NA  =      8
PTS1d = 16384 
F1  =  300.075684 MHz
F2  =  75.461197 MHz
SW1 =    6006.01 Hz 
AT1 =   2.73 sec
Hz per Pt 1stD =   0.37 Hz 
O1  =    1791.23 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -22.27
    B =  82.63 

 

Fig. S-39: 
1
H Spectra of compound 6b 
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E:\NMR_NUTS\DATA\$J322-67-1C.fid
J322-67-1C
 Apr 22 2011
USER: 
Experiment = s2pul
Pulse length =     7.30 usec
Recycle delay =     1.00 sec
NA  =    448
PTS1d = 16384 
F1  =  75.460457 MHz
F2  =  300.075439 MHz
SW1 =   18796.99 Hz 
AT1 =   0.87 sec
Hz per Pt 1stD =   1.15 Hz 
O1  =    6822.17 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -158.78
    B =  276.23 

 

Fig. S-40: 
13

C Spectra of compound 6b 
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6c 

N

MeO2C

Chemical Formula: C20H18N2O2
Exact Mass: 318.14

Molecular Weight: 318.37

CN
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Fig. S-41: LC-MS-ELSD of compound 6c 
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E:\NMR_NUTS\data\$j264-76-2-0621.fid
wmc-110620-2
 Jun 21 2011
USER: 
Experiment = s2pul
Pulse length =    10.00 usec
Recycle delay =     3.00 sec
NA  =      1
PTS1d = 16384 
F1  =  300.075684 MHz
F2  =  75.461197 MHz
SW1 =    6006.01 Hz 
AT1 =   2.73 sec
Hz per Pt 1stD =   0.37 Hz 
O1  =    1792.28 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -29.45
    B =  79.49 

 

Fig. S-42: 
1
H Spectra of compound 6c 

 1
6
5
.9
5
8

 1
5
2
.1
9
1

 1
4
5
.9
9
3

 1
4
3
.7
1
8

 1
3
2
.9
0
2

 1
2
8
.7
1
3

 1
2
7
.3
5
2

 1
2
7
.3
0
7

 1
2
7
.0
0
5

 1
1
8
.6
1
4

 1
1
2
.0
2
2

 1
0
2
.7
4
9

 7
8
.5
7
8

 7
7
.6
2
2

 7
7
.2
0
0

 7
6
.7
5
8

 5
7
.7
5
4

 5
0
.4
7
5

 3
5
.7
3
9

200 150 100 50 0 PPM

E:\NMR_NUTS\DATA\$j264-76-1C.fid
WR-0615-02X
 Jun 24 2011
USER: 
Experiment = s2pul
Pulse length =     7.30 usec
Recycle delay =     1.00 sec
NA  =    192
PTS1d = 16384 
F1  =  75.460457 MHz
F2  =  300.075439 MHz
SW1 =   18796.99 Hz 
AT1 =   0.87 sec
Hz per Pt 1stD =   1.15 Hz 
O1  =    6825.20 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -164.17
    B =  282.35 

 

Fig. S-43: 
13

C Spectra of compound 6c 
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6d 

N

MeO2C

Chemical Formula: C19H18ClNO2
Exact Mass: 327.10

Molecular Weight: 327.80

Cl
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Fig. S-44: LC-MS-ELSD of compound 6d 
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E:\NMR_NUTS\data\$j264-75-1.fid
BOXD-PNO2
 Jun 28 2011
USER: 
Experiment = s2pul
Pulse length =    10.00 usec
Recycle delay =     3.00 sec
NA  =      8
PTS1d = 16384 
F1  =  300.075684 MHz
F2  =  75.461197 MHz
SW1 =    6006.00 Hz 
AT1 =   2.73 sec
Hz per Pt 1stD =   0.37 Hz 
O1  =    1791.32 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -20.61
    B =  82.37 

 

Fig. S-45: 
1
H Spectra of compound 6d 
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E:\NMR_NUTS\DATA\$J264-75-1C.fid
J264-75-1C
 Nov  9 2011
USER: 
Experiment = s2pul
Pulse length =     7.30 usec
Recycle delay =     1.00 sec
NA  =   1440
PTS1d = 16384 
F1  =  75.460457 MHz
F2  =  300.075439 MHz
SW1 =   18796.99 Hz 
AT1 =   0.87 sec
Hz per Pt 1stD =   1.15 Hz 
O1  =    6831.19 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -155.14
    B =  260.19 

 

Fig. S-46: 
13

C Spectra of compound 6d 
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Fig. S-47: LC-MS-ELSD of compound 6e 
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Fig. S-48: 
1
H Spectra of compound 6e 
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E:\NMR_NUTS\DATA\$j264-80-c.fid
LH-1146C
 Dec  7 2011
USER: 
Experiment = s2pul
Pulse length =     7.30 usec
Recycle delay =     1.00 sec
NA  =    384
PTS1d = 16384 
F1  =  75.460457 MHz
F2  =  300.075439 MHz
SW1 =   18796.99 Hz 
AT1 =   0.87 sec
Hz per Pt 1stD =   1.15 Hz 
O1  =    6832.06 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -155.29
    B =  262.91 

 

Fig. S-49: 
13

C Spectra of compound 6e 

 

 



 S45

6f 

N

MeO2C

Chemical Formula: C19H18ClNO2
Exact Mass: 327.10

Molecular Weight: 327.80

Cl
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Fig. S-50: LC-MS-ELSD of compound 6f 

 



 S46

  
7
.3
9
7

  
7
.3
7
0

  
7
.3
6
5

  
7
.3
4
1

  
7
.3
2
1

  
7
.3
1
7

  
7
.3
0
0

  
7
.2
8
9

  
7
.2
8
0

  
7
.2
7
0

  
7
.2
6
0

  
7
.2
4
6

  
7
.2
3
6

  
7
.2
1
9

  
4
.9
5
3

  
4
.9
3
5

  
4
.1
1
2

  
4
.0
9
5

  
3
.5
2
5

  
2
.8
3
6

  
1
.5
7
8

  
0
.0
0
0

 0.64  0.65

 2.99
 3.18

 1.37

 4.86

 2.27

10 8 6 4 2 0 PPM

E:\NMR_NUTS\DATA\$j264-78-I.fid
BOXD-PNO2
 Jun 13 2011
USER: 
Experiment = s2pul
Pulse length =    10.00 usec
Recycle delay =     3.00 sec
NA  =      8
PTS1d = 16384 
F1  =  300.075684 MHz
F2  =  75.461197 MHz
SW1 =    6006.01 Hz 
AT1 =   2.73 sec
Hz per Pt 1stD =   0.37 Hz 
O1  =    1791.27 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -31.01
    B =  73.01 

 

Fig. S-51: 
1
H Spectra of compound 6f 
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E:\NMR_NUTS\DATA\$j264-78-I-C.fid
WR-0614C
 Jun 15 2011
USER: 
Experiment = s2pul
Pulse length =     7.30 usec
Recycle delay =     1.00 sec
NA  =    400
PTS1d = 16384 
F1  =  75.460457 MHz
F2  =  300.075439 MHz
SW1 =   18796.99 Hz 
AT1 =   0.87 sec
Hz per Pt 1stD =   1.15 Hz 
O1  =    6827.74 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -163.45
    B =  283.15 

 

Fig. S-52: 
13

C Spectra of compound 6f 
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Fig. S-53: LC-MS-ELSD of compound 6g 
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E:\NMR_NUTS\data\$j322-71.fid
BOXD-PNO2
 Apr 27 2011
USER: 
Experiment = s2pul
Pulse length =    10.00 usec
Recycle delay =     3.00 sec
NA  =      4
PTS1d = 16384 
F1  =  300.075684 MHz
F2  =  75.461197 MHz
SW1 =    6006.01 Hz 
AT1 =   2.73 sec
Hz per Pt 1stD =   0.37 Hz 
O1  =    1790.48 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -37.35
    B =  97.28 

 

Fig. S-54: 
1
H Spectra of compound 6g 
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E:\NMR_NUTS\DATA\$j322-71C.fid
qk-20110509C
 May 10 2011
USER: 
Experiment = s2pul
Pulse length =     7.30 usec
Recycle delay =     1.00 sec
NA  =    512
PTS1d = 16384 
F1  =  75.460457 MHz
F2  =  300.075439 MHz
SW1 =   18796.99 Hz 
AT1 =   0.87 sec
Hz per Pt 1stD =   1.15 Hz 
O1  =    6828.29 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -150.60
    B =  264.81 

 

Fig. S-55: 
13

C Spectra of compound 6g 
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6h 

N

MeO2C

Chemical Formula: C20H21NO2
Exact Mass: 307.16

Molecular Weight: 307.39  
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Fig. S-56: LC-MS-ELSD of compound 6h 
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E:\NMR_NUTS\DATA\$j264-83-I.fid
BOXD-PNO2
 Jul  1 2011
USER: 
Experiment = s2pul
Pulse length =    10.00 usec
Recycle delay =     3.00 sec
NA  =      8
PTS1d = 16384 
F1  =  300.075684 MHz
F2  =  75.461197 MHz
SW1 =    6006.01 Hz 
AT1 =   2.73 sec
Hz per Pt 1stD =   0.37 Hz 
O1  =    1790.53 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A =  -9.47
    B =  61.54 

 

Fig. S-57: 
1
H Spectra of compound 6h 
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E:\NMR_NUTS\DATA\$j264-83c.fid
cyy-63-2C
 Dec 14 2011
USER: 
Experiment = s2pul
Pulse length =     7.30 usec
Recycle delay =     1.00 sec
NA  =    160
PTS1d = 16384 
F1  =  75.460457 MHz
F2  =  300.075439 MHz
SW1 =   18796.99 Hz 
AT1 =   0.87 sec
Hz per Pt 1stD =   1.15 Hz 
O1  =    6817.91 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -143.77
    B =  258.22 

 

Fig. S-58: 
13

C Spectra of compound 6h 
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6i 

N

MeO2C

Chemical Formula: C20H21NO2
Exact Mass: 307.16

Molecular Weight: 307.39  

min0 1 2 3 4

mAU

35

37.5

40

42.5

45

47.5

50

52.5

 ADC1 B, ELSD (E:\DATA\J264-8~1.D)

 3
.5
3
0

min0 1 2 3 4

mAU

0

20

40

60

80

100

 DAD1 A, Sig=254,20 Ref=360,100 (E:\DATA\J264-8~1.D)

 0
.1
9
6

 1
.5
1
9

 1
.7
2
4

 2
.1
0
0

 2
.2
2
6

 2
.2
7
9

 2
.3
9
7

 2
.4
9
5

 2
.6
1
4

 2
.8
2
6

 2
.9
5
4

 3
.0
1
8

 3
.2
9
4

 3
.3
8
1

 3
.5
2
0

 3
.6
2
4

 3
.6
8
5

min0 1 2 3 4

0

200000

400000

600000

800000

1000000

1200000

 MSD1 TIC, MS File (E:\DATA\J264-8~1.D+BSB)    API-ES, Pos, Scan, Frag: 70

 0
.3
7
9

 0
.5
1
6

 0
.7
6
5

 0
.9
9
9

 1
.3
8
1

 1
.5
6
6

 2
.3
1
6

 2
.6
8
2

 2
.9
9
3

 3
.4
2
2

 3
.6
6
3

 4
.2
8
9

 4
.7
1
9

 4
.8
1
3

 

m/z200 300 400 500 600 700

0

20

40

60

80

100

*MSD1 SPC, time=3.415 of E:\DATA\J264-8~1.D+BSB    API-ES, Pos, Scan, Frag: 70

Max: 879616

 3
0
8
.1

 3
0
9
.1

 

Fig. S-59: LC-MS-ELSD of compound 6i 
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E:\NMR_NUTS\DATA\$j264-81-2.fid
BOXD-PNO2
 Jun 29 2011
USER: 
Experiment = s2pul
Pulse length =    10.00 usec
Recycle delay =     3.00 sec
NA  =      8
PTS1d = 16384 
F1  =  300.075684 MHz
F2  =  75.461197 MHz
SW1 =    6006.01 Hz 
AT1 =   2.73 sec
Hz per Pt 1stD =   0.37 Hz 
O1  =    1790.85 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -26.44
    B =  81.96 

 

Fig. S-60: 
1
H Spectra of compound 6i 
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E:\NMR_NUTS\DATA\$j264-81-2C.fid
j264-81-2
 Jul  1 2011
USER: 
Experiment = s2pul
Pulse length =     7.30 usec
Recycle delay =     1.00 sec
NA  =   2064
PTS1d = 16384 
F1  =  75.460457 MHz
F2  =  300.075439 MHz
SW1 =   18796.99 Hz 
AT1 =   0.87 sec
Hz per Pt 1stD =   1.15 Hz 
O1  =    6824.65 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -154.62
    B =  262.59 

 

Fig. S-61: 
13

C Spectra of compound 6i 
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MeO2C

Chemical Formula: C20H21NO3
Exact Mass: 323.15

Molecular Weight: 323.39
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Fig. S-62: LC-MS-ELSD of compound 6j 
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Fig. S-63: 
1
H Spectra of compound 6j 
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E:\NMR_NUTS\DATA\$J322-70-1C.fid
tx0426C
 Apr 26 2011
USER: 
Experiment = s2pul
Pulse length =     7.30 usec
Recycle delay =     1.00 sec
NA  =    416
PTS1d = 16384 
F1  =  75.460457 MHz
F2  =  300.075439 MHz
SW1 =   18796.99 Hz 
AT1 =   0.87 sec
Hz per Pt 1stD =   1.15 Hz 
O1  =    6824.84 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -159.52
    B =  279.42 

 

Fig. S-64: 
13

C Spectra of compound 6j 
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Chemical Formula: C20H21NO3
Exact Mass: 323.15

Molecular Weight: 323.39
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Fig. S-65: LC-MS-ELSD of compound 6k 
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E:\NMR_NUTS\DATA\$j264-79-1.fid
HOOC-14
 Jun 24 2011
USER: 
Experiment = s2pul
Pulse length =    10.00 usec
Recycle delay =     3.00 sec
NA  =      8
PTS1d = 16384 
F1  =  300.075684 MHz
F2  =  75.461197 MHz
SW1 =    6006.01 Hz 
AT1 =   2.73 sec
Hz per Pt 1stD =   0.37 Hz 
O1  =    1790.97 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -21.98
    B =  85.06 

 

Fig. S-66: 
1
H Spectra of compound 6k 
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E:\NMR_NUTS\DATA\$j264-79-1C.fid
WROZ
 Jun 28 2011
USER: 
Experiment = s2pul
Pulse length =     7.30 usec
Recycle delay =     1.00 sec
NA  =    208
PTS1d = 16384 
F1  =  75.460457 MHz
F2  =  300.075439 MHz
SW1 =   18796.99 Hz 
AT1 =   0.87 sec
Hz per Pt 1stD =   1.15 Hz 
O1  =    6824.13 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -161.48
    B =  273.26 

 

Fig. S-67: 
13

C Spectra of compound 6k 
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Chemical Formula: C17H17NO2S
Exact Mass: 299.10

Molecular Weight: 299.39

S
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Fig. S-68: LC-MS-ELSD of compound 6l 
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E:\NMR_NUTS\DATA\$j264-82.fid
BOXD-PNO2
 Jul  4 2011
USER: 
Experiment = s2pul
Pulse length =    10.00 usec
Recycle delay =     3.00 sec
NA  =      4
PTS1d = 16384 
F1  =  300.075684 MHz
F2  =  75.461197 MHz
SW1 =    6006.01 Hz 
AT1 =   2.73 sec
Hz per Pt 1stD =   0.37 Hz 
O1  =    1790.37 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -18.35
    B =  80.26 

 

Fig. S-69: 
1
H Spectra of compound 6l 
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E:\NMR_NUTS\DATA\$j264-82-c.fid
LH-1146C
 Dec  7 2011
USER: 
Experiment = s2pul
Pulse length =     7.30 usec
Recycle delay =     1.00 sec
NA  =    544
PTS1d = 16384 
F1  =  75.460457 MHz
F2  =  300.075439 MHz
SW1 =   18796.99 Hz 
AT1 =   0.87 sec
Hz per Pt 1stD =   1.15 Hz 
O1  =    6829.31 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -141.27
    B =  245.07 

 

Fig. S-70: 
13

C Spectra of compound 6l 

 

 



 S59

7a 

Ph

MeO2C

N

CO2Me
Ph

Chemical Formula: C23H25NO4
Exact Mass: 379.18

Molecular Weight: 379.45  
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Fig. S-71: LC-MS-ELSD of compound 7a 
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E:\NMR_NUTS\DATA\$g-14.fid
BOXD-PNO2
 Nov 21 2011
USER: 
Experiment = s2pul
Pulse length =    10.00 usec
Recycle delay =     3.00 sec
NA  =      8
PTS1d = 16384 
F1  =  300.075684 MHz
F2  =  75.461197 MHz
SW1 =    6006.01 Hz 
AT1 =   2.73 sec
Hz per Pt 1stD =   0.37 Hz 
O1  =    1791.34 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -51.81
    B =  120.63 

 

Fig. S-72: 
1
H Spectra of compound 7a 
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Fig. S-73: 
13

C Spectra of compound 7a 
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6o 

N

MeO2C

Chemical Formula: C19H25NO2
Exact Mass: 299.19

Molecular Weight: 299.41
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Fig. S-74: LC-MS-ELSD of compound 6o 
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E:\NMR_NUTS\DATA\$j264-84-I.fid
BOXD-PNO2
 Jul  1 2011
USER: 
Experiment = s2pul
Pulse length =    10.00 usec
Recycle delay =     3.00 sec
NA  =      8
PTS1d = 16384 
F1  =  300.075684 MHz
F2  =  75.461197 MHz
SW1 =    6006.01 Hz 
AT1 =   2.73 sec
Hz per Pt 1stD =   0.37 Hz 
O1  =    1790.86 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -27.35
    B =  91.40 

 

Fig. S-75: 
1
H Spectra of compound 6o 
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E:\NMR_NUTS\DATA\$j264-83c.fid
cyy-63-2C
 Dec 14 2011
USER: 
Experiment = s2pul
Pulse length =     7.30 usec
Recycle delay =     1.00 sec
NA  =    160
PTS1d = 16384 
F1  =  75.460457 MHz
F2  =  300.075439 MHz
SW1 =   18796.99 Hz 
AT1 =   0.87 sec
Hz per Pt 1stD =   1.15 Hz 
O1  =    6817.91 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -143.77
    B =  258.22 

 

Fig. S-76: 
13

C Spectra of compound 6o 
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6p 

N

MeO2C

Chemical Formula: C22H25NO2
Exact Mass: 335.19

Molecular Weight: 335.44  
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Fig. S-77: LC-MS-ELSD of compound 6p 
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E:\NMR_NUTS\data\$j264-86.fid
wl-0707
 Jul  7 2011
USER: 
Experiment = s2pul
Pulse length =    10.00 usec
Recycle delay =     3.00 sec
NA  =      8
PTS1d = 16384 
F1  =  300.077087 MHz
F2  =  75.461555 MHz
SW1 =    6006.01 Hz 
AT1 =   2.73 sec
Hz per Pt 1stD =   0.37 Hz 
O1  =    1795.87 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A =   3.13
    B =  86.44 

 

Fig. S-78: 
1
H Spectra of compound 6p 
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E:\NMR_NUTS\DATA\$j264-85-2c.fid
J454-40aC
 Dec 17 2011
USER: 
Experiment = s2pul
Pulse length =     7.30 usec
Recycle delay =     1.00 sec
NA  =    128
PTS1d = 16384 
F1  =  75.460457 MHz
F2  =  300.075439 MHz
SW1 =   18796.99 Hz 
AT1 =   0.87 sec
Hz per Pt 1stD =   1.15 Hz 
O1  =    6824.71 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -158.10
    B =  271.32 

 

Fig. S-79: 
13

C Spectra of compound 6p 
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Fig. S-80: LC-MS-ELSD of compound 6q 
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Fig. S-81: 
1
H Spectra of compound 6q 
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E:\NMR_NUTS\data\$j264-91-c.fid
wyp-24C
 Jan  9 2012
USER: 
Experiment = s2pul
Pulse length =     7.30 usec
Recycle delay =     1.00 sec
NA  =    160
PTS1d = 16384 
F1  =  75.460457 MHz
F2  =  300.075439 MHz
SW1 =   18796.99 Hz 
AT1 =   0.87 sec
Hz per Pt 1stD =   1.15 Hz 
O1  =    6823.22 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -147.98
    B =  266.16 

 

Fig. S-82: 
13

C Spectra of compound 6q 
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6r 

N

MeO2C

Chemical Formula: C23H24N2O2
Exact Mass: 360.18

Molecular Weight: 360.45

CN
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Fig. S-83: LC-MS-ELSD of compound 6r 
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Fig. S-84: 
1
H Spectra of compound 6r 
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USER: 
Experiment = s2pul
Pulse length =     7.30 usec
Recycle delay =     1.00 sec
NA  =    352
PTS1d = 16384 
F1  =  75.460457 MHz
F2  =  300.075439 MHz
SW1 =   18796.99 Hz 
AT1 =   0.87 sec
Hz per Pt 1stD =   1.15 Hz 
O1  =    6830.71 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -163.84
    B =  285.85 

 

Fig. S-85: 
13

C Spectra of compound 6r 
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Fig. S-86: LC-MS-ELSD of compound 6s 
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E:\NMR_NUTS\DATA\$j420-63.fid
BOXD-PNO2
 Jul 14 2011
USER: 
Experiment = s2pul
Pulse length =    10.00 usec
Recycle delay =     3.00 sec
NA  =      4
PTS1d = 16384 
F1  =  300.075684 MHz
F2  =  75.461197 MHz
SW1 =    6006.01 Hz 
AT1 =   2.73 sec
Hz per Pt 1stD =   0.37 Hz 
O1  =    1790.30 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -25.80
    B =  97.28 

 

Fig. S-87: 
1
H Spectra of compound 6s 

 

 1
6
6
.4
3
8

 1
5
1
.4
1
2

 1
4
3
.5
1
4

 1
4
0
.9
6
2

 1
3
2
.3
4
8

 1
2
9
.0
9
3

 1
2
8
.8
1
8

 1
2
8
.7
1
7

 1
2
8
.2
8
4

 1
2
6
.6
7
7

 1
0
0
.8
9
4

 7
7
.6
2
8

 7
7
.2
0
0

 7
6
.7
8
1

 7
6
.6
1
8

 5
6
.6
4
3

 5
0
.4
1
6

 4
7
.5
4
6

 3
0
.2
8
1

 2
0
.0
1
8

 1
3
.7
8
5

200 150 100 50 0 PPM
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 Dec  2 2011
USER: 
Experiment = s2pul
Pulse length =     7.30 usec
Recycle delay =     1.00 sec
NA  =    256
PTS1d = 16384 
F1  =  75.460457 MHz
F2  =  300.075439 MHz
SW1 =   18796.99 Hz 
AT1 =   0.87 sec
Hz per Pt 1stD =   1.15 Hz 
O1  =    6829.41 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -144.45
    B =  260.93 

 

Fig. S-88: 
13

C Spectra of compound 6s 
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Fig. S-89: LC-MS-ELSD of compound 6t 
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USER: 
Experiment = s2pul
Pulse length =    10.00 usec
Recycle delay =     3.00 sec
NA  =      4
PTS1d = 16384 
F1  =  300.075684 MHz
F2  =  75.461197 MHz
SW1 =    6006.01 Hz 
AT1 =   2.73 sec
Hz per Pt 1stD =   0.37 Hz 
O1  =    1789.65 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -35.54
    B =  102.49 

 

Fig. S-90: 
1
H Spectra of compound 6t 
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 Dec 17 2011
USER: 
Experiment = s2pul
Pulse length =     7.30 usec
Recycle delay =     1.00 sec
NA  =    128
PTS1d = 16384 
F1  =  75.460457 MHz
F2  =  300.075439 MHz
SW1 =   18796.99 Hz 
AT1 =   0.87 sec
Hz per Pt 1stD =   1.15 Hz 
O1  =    6827.39 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -169.88
    B =  287.64 

 

Fig. S-91: 
13

C Spectra of compound 6t 
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Fig. S-92: LC-MS-ELSD of compound 6u 
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Fig. S-93: 
1
H Spectra of compound 6u 
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J454-40aC
 Dec 17 2011
USER: 
Experiment = s2pul
Pulse length =     7.30 usec
Recycle delay =     1.00 sec
NA  =    224
PTS1d = 16384 
F1  =  75.460457 MHz
F2  =  300.075439 MHz
SW1 =   18796.99 Hz 
AT1 =   0.87 sec
Hz per Pt 1stD =   1.15 Hz 
O1  =    6822.57 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -170.57
    B =  284.95 

 

Fig. S-94: 
13

C Spectra of compound 6u 
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Fig. S-95: LC-MS-ELSD of compound 6v 
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E:\NMR_NUTS\DATA\$j420-64-1.fid
BOXD-PNO2
 Aug 15 2011
USER: 
Experiment = s2pul
Pulse length =    10.00 usec
Recycle delay =     3.00 sec
NA  =      4
PTS1d = 16384 
F1  =  300.075684 MHz
F2  =  75.461197 MHz
SW1 =    6006.01 Hz 
AT1 =   2.73 sec
Hz per Pt 1stD =   0.37 Hz 
O1  =    1790.83 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -30.43
    B =  94.50 

 

Fig. S-96: 
1
H Spectra of compound 6v 
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E:\NMR_NUTS\DATA\$j420-64-1-c.fid
J338-85-1C
 Aug 24 2011
USER: 
Experiment = s2pul
Pulse length =     7.30 usec
Recycle delay =     1.00 sec
NA  =    128
PTS1d = 16384 
F1  =  75.460457 MHz
F2  =  300.075439 MHz
SW1 =   18796.99 Hz 
AT1 =   0.87 sec
Hz per Pt 1stD =   1.15 Hz 
O1  =    6816.35 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -156.41
    B =  264.24 

 

Fig. S-97: 
13

C Spectra of compound 6v 
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Fig. S-98: LC-MS-ELSD of compound 6w 
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Fig. S-99: 
1
H Spectra of compound 6w 
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E:\NMR_NUTS\DATA\$j420-59c.fid
J454-40aC
 Dec 17 2011
USER: 
Experiment = s2pul
Pulse length =     7.30 usec
Recycle delay =     1.00 sec
NA  =     96
PTS1d = 16384 
F1  =  75.460457 MHz
F2  =  300.075439 MHz
SW1 =   18796.99 Hz 
AT1 =   0.87 sec
Hz per Pt 1stD =   1.15 Hz 
O1  =    6821.24 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -153.15
    B =  257.87 

 

Fig. S-100: 
13

C Spectra of compound 6w 
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Fig. S-101: LC-MS-ELSD of compound 6x 
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E:\NMR_NUTS\DATA\$j264-85-2.fid
wl-0707
 Jul  7 2011
USER: 
Experiment = s2pul
Pulse length =    10.00 usec
Recycle delay =     3.00 sec
NA  =      4
PTS1d = 16384 
F1  =  300.075684 MHz
F2  =  75.461197 MHz
SW1 =    6006.01 Hz 
AT1 =   2.73 sec
Hz per Pt 1stD =   0.37 Hz 
O1  =    1790.09 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -32.25
    B =  103.38 

 

Fig. S-102: 
1
H Spectra of compound 6x 
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E:\NMR_NUTS\DATA\$j264-85-2c.fid
J454-40aC
 Dec 17 2011
USER: 
Experiment = s2pul
Pulse length =     7.30 usec
Recycle delay =     1.00 sec
NA  =    128
PTS1d = 16384 
F1  =  75.460457 MHz
F2  =  300.075439 MHz
SW1 =   18796.99 Hz 
AT1 =   0.87 sec
Hz per Pt 1stD =   1.15 Hz 
O1  =    6824.71 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -158.10
    B =  271.32 

 

Fig. S-103: 
13

C Spectra of compound 6x 
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Fig. S-104: LC-MS-ELSD of compound 8x 
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E:\NMR_NUTS\DATA\$j264-85-1.fid
wl-0707
 Jul  7 2011
USER: 
Experiment = s2pul
Pulse length =    10.00 usec
Recycle delay =     3.00 sec
NA  =      4
PTS1d = 16384 
F1  =  300.075684 MHz
F2  =  75.461197 MHz
SW1 =    6006.01 Hz 
AT1 =   2.73 sec
Hz per Pt 1stD =   0.37 Hz 
O1  =    1790.35 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -35.02
    B =  98.97 

 

Fig. S-105: 
1
H Spectra of compound 8x 
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E:\NMR_NUTS\DATA\$j264-85-1c.fid
tx-1128C
 Nov 30 2011
USER: 
Experiment = s2pul
Pulse length =     7.30 usec
Recycle delay =     1.00 sec
NA  =    400
PTS1d = 16384 
F1  =  75.460457 MHz
F2  =  300.075439 MHz
SW1 =   18796.99 Hz 
AT1 =   0.87 sec
Hz per Pt 1stD =   1.15 Hz 
O1  =    6830.29 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -162.47
    B =  278.81 

 

Fig. S-106: 
13

C Spectra of compound 8x 
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Chemical Formula: C25H23NO2
Exact Mass: 369.17

Molecular Weight: 369.46  
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Fig. S-107: LC-MS-ELSD of compound 6y 
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E:\NMR_NUTS\DATA\$j264-87.fid
wl-0707
 Jul  7 2011
USER: 
Experiment = s2pul
Pulse length =    10.00 usec
Recycle delay =     3.00 sec
NA  =      4
PTS1d = 16384 
F1  =  300.075684 MHz
F2  =  75.461197 MHz
SW1 =    6006.01 Hz 
AT1 =   2.73 sec
Hz per Pt 1stD =   0.37 Hz 
O1  =    1789.23 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A =  -8.11
    B =  54.99 

 

Fig. S-108: 
1
H Spectra of compound 6y 
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E:\NMR_NUTS\DATA\$j264-87c.fid
J454-40aC
 Dec 17 2011
USER: 
Experiment = s2pul
Pulse length =     7.30 usec
Recycle delay =     1.00 sec
NA  =     96
PTS1d = 16384 
F1  =  75.460457 MHz
F2  =  300.075439 MHz
SW1 =   18796.99 Hz 
AT1 =   0.87 sec
Hz per Pt 1stD =   1.15 Hz 
O1  =    6816.38 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -149.50
    B =  242.70 

 

Fig. S-109: 
13

C Spectra of compound 6y 
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Fig. S-110: LC-MS-ELSD of compound 10a 
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E:\NMR_NUTS\data\$g-002.fid
BOXD-PNO2
 Oct 31 2011
USER: 
Experiment = s2pul
Pulse length =    10.00 usec
Recycle delay =     3.00 sec
NA  =      4
PTS1d = 16384 
F1  =  300.075684 MHz
F2  =  75.461197 MHz
SW1 =    6006.01 Hz 
AT1 =   2.73 sec
Hz per Pt 1stD =   0.37 Hz 
O1  =    1789.95 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -43.17
    B =  118.79 

 

Fig. S-111: 
1
H Spectra of compound 10a 
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E:\NMR_NUTS\data\$g-002-20111104.fid
J340-97ac
 Nov  4 2011
USER: 
Experiment = s2pul
Pulse length =     7.30 usec
Recycle delay =     1.00 sec
NA  =    160
PTS1d = 16384 
F1  =  75.460457 MHz
F2  =  300.075439 MHz
SW1 =   18796.99 Hz 
AT1 =   0.87 sec
Hz per Pt 1stD =   1.15 Hz 
O1  =    6824.78 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -124.96
    B =  178.92 

 

Fig. S-112: 
13

C Spectra of compound 10a 
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Fig. S-113: LC-MS-ELSD of compound 11a 
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E:\NMR_NUTS\DATA\$g-009-1.fid
BOXD-PNO2
 Mar  2 2012
USER: 
Experiment = s2pul
Pulse length =    10.00 usec
Recycle delay =     3.00 sec
NA  =      8
PTS1d = 16384 
F1  =  300.075684 MHz
F2  =  75.461197 MHz
SW1 =    6006.01 Hz 
AT1 =   2.73 sec
Hz per Pt 1stD =   0.37 Hz 
O1  =    1790.42 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -29.81
    B =  100.97 

 

Fig. S-114: 
1
H Spectra of compound 11a 
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E:\NMR_NUTS\data\$g-009-20111102.fid
wl0503C
 Nov  2 2011
USER: 
Experiment = s2pul
Pulse length =     7.30 usec
Recycle delay =     1.00 sec
NA  =     80
PTS1d = 16384 
F1  =  75.460457 MHz
F2  =  300.075439 MHz
SW1 =   18796.99 Hz 
AT1 =   0.87 sec
Hz per Pt 1stD =   1.15 Hz 
O1  =    6824.42 Hz 
O2  =      -0.50 Hz 
LB1 =  0.00      Hz 
TP  A = -153.12
    B =  260.13 

 

Fig. S-115: 
13

C Spectra of compound 11a 
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