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2. List of abbreviations 

2-MeTHF  2-methyltetrahydrofuran 

AE    atom economy 

CD    cyclodextrin 

CDI    1,1'-carbonyldiimidazole 
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DFT    density function theory 

EMPA   ethyl 3-mercaptopropionate 

HRMS   high-resolution mass spectrometry 
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NaHSO4  sodium hydrogen sulphate 
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PPh3   triphenylphosphine 

Rf   retention factor 

ROESY  Rotating Frame Overhauser Effect Spectroscopy 

RRT   relative retention time 

RT   retention time 

S0   intrinsic solubility 

SA-Gluc  sulfinic acid-modified glucoside unit 

TLC   thin-layer chromatography 
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3. A new and efficient, catalyst-free synthesis of P-chiral isoindolinone 

phosphine oxides via KabachnikïFields reaction followed by 

cyclization1 

3.1. General procedure for the synthesis of 3-oxoisoindolin-1-ylphosphine oxides (1aï1h) 

A mixture of 1.0 mmol (0.15 g) of 2-formylbenzoic acid, 1.0 mmol of butylamine (0.10 mL), 

and 1.0 mmol of secondary phosphine oxide (0.18 g of tert-butyl(phenyl)phosphine oxide, 0.22 g 

of 2-methylphenyl(phenyl)phosphine oxide, 0.23 g of 2- methoxyphenyl(phenyl)phosphine oxide, 

0.27 g of 2-trifluoromethylphenyl(phenyl)phosphine oxide, 0.27 g of 3-trifluoromethylphenyl-

(phenyl)phosphine oxide, 0.27 g of 4-trifluoromethylphenyl(phenyl)phosphine oxide, 0.28 g of 2-

phenylphenyl(phenyl)phosphine oxide or 0.25 g of 1-naphthyl(phenyl)phosphine oxide) was stirred 

in 1 mL of acetonitrile at room temperature under nitrogen atmosphere. The reaction mixtures were 

analyzed by HPLC. The solvent and the water formed were eliminated in vacuum, and the crude 

product so obtained was passed through a 1 cm silica layer using dichloromethane:methanol 97:3 

as the eluent. 

 

3.2. 1H NMR, 13C NMR and 31P NMR data 

tert-Butyl(phenyl) (2-butyl -3-oxo-2,3-dihydro-2H-isoindol-1-yl)phosphine oxide (1a) 

Yield: 94% (0.44 g), dr: 40:60, colourless oil; characterized as a mixture, Isomer A: 1H NMR 

(CDCl3) ŭ 0.78 (t, JHH = 7.3, 3H, CH3(CH2)3N), 1.00-1.27 [1.22 (d, 3JHP = 14.9, C(CH3)3) 

overlapped by the multiplet of CH2(CH2)2N, total int. 11H], 1.27-1.43 (m, 2H, CH2CH2N), 

3.27ï3.38 (m, 1H, CHA, CH2N), 3.87ï4.01 (m, 1H, CHB, CH2N), 5.27 (d, 1H, 2JHP = 11.0, C1H), 

6.97 (d, 1H, JHH = 7.4, ArH), 7.31-7.43 (m, 2H, ArH), 7.44-7.63 (m, 2H, ArH), 7.77-7.88 (m, 

2H, ArH); 13C NMR (CDCl3) ŭ 13.7 (CH3(CH2)3N), 19.9 (CH2(CH2)2N), 26.0 (C(CH3)3), 29.6 

(CH2CH2N), 35.3 (d, 1JP-C = 62.0, C(CH3)3), 42.4 (CH2N), 61.8 (d, 1JCP = 60.0, C1), 124.1 

(d, JCP = 1.1, C4), 125.3 (d, 3JCP = 1.8, C7), 128.4 (d, 3JCP = 10.7, C3
ô), 129.0 (d, JCP = 1.5, C5), 

131.1 (d, JCP = 2.0, C6), 131.9 (d, 2JCP = 8.1, C2
ô), 132.35 (d, JCP = 2.0, C4

ô), 132.39 

(d, JCP = 2.7, C3a), 132.9 (d, 1JCP = 39.1, C1
ô), 140.0 (d, 2JCP = 2.1, C7a), 169.5 (d, 3JCP = 1.3, 

C3); 
31P (CDCl3) ŭ 45.8; Isomer B: 1H NMR (CDCl3) ŭ 0.94 (t, JHH = 7.2, 3H, CH3(CH2)3N), 

1.14 (d, 9H, 3JHP = 15.0, C(CH3)3), 1.27-1.43 (m, 2H, CH2(CH2)2N), 1.60-1.77 (m, 2H, 

CH2CH2N), 3.87ï4,01 (m, 1H, CHA, CH2N), 4,23ï4.36 (m, 1H, CHB, CH2N), 5.15 (d, 1H, 

2JHP = 11.9, C1H), 7.31-7.43 (m, 2H, ArH), 7.44-7.63 (m, 2H, ArH), 7.77-7.88 (m, 2H, ArH), 

8.02 (d, 1H, JHH = 7.5, ArH); 13C NMR (CDCl3) ŭ 13.8 (CH3(CH2)3N), 20.1 (CH2(CH2)2N), 

25.9 (C(CH3)3), 30.0 (CH2CH2N), 35.9 (d, 1JP-C = 60.8, C(CH3)3), 43.2 (CH2N), 62.4 (d, 
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1JCP = 62.0, C1), 123.9 (d, JCP = 1.3, C4), 124.3 (d, 3JCP = 2.2, C7), 128.5 (d, 3JCP = 10.5, C3
ô), 

128.7 (d, JCP = 1.6, C5), 129.8 (d, 1JCP = 45.1, C1
ô), 131.0 (d, JCP = 1.9, C6), 132.3 (d, 2JCP = 7.8, 

C2
ô), 132.40 (d, JCP = 1.9, C4

ô), 132.41 (d, JCP = 2.9, C3a), 139.9 (d, 2JCP = 1.7, C7a), 169.3 (d, 

3JCP = 1.9, C3); 
31P (CDCl3) ŭ 44.4; [M+H] +

found = 370.1946, C22H29NO2P requires 370.1930. 

 

2-Methylphenyl(phenyl) (2-butyl-3-oxo-2,3-dihydro-2H-isoindol-1-yl)phosphine oxide (1b) 

Yield: 96% (0.39 g), dr: 40:60, light yellow crystals; Mp: 118-120 °C; characterized as a 

mixture, Isomer A: 1H NMR (CDCl3) ŭ 0.80 (t, JHH = 7.3, 3H, CH3(CH2)3N), 0.85-0.96 (m, 

1H, CHA, CH2(CH2)2N), 1.04-1.17 (m, 1H, CHB, CH2(CH2)2N), 1.37-1.55 (m, 2H, CH2CH2N), 

2.64ï2.77 (m, 1H, CHA, CH2N), 2.89 (s, 3H, C2
ôCH3), 3.86ï4.02 (m, 1H, CHB, CH2N), 5.55 (d, 

1H, 2JHP = 10.1, C1H), 6.63 (d, 1H, JHH = 7.7, ArH), 7.08-7.22 (m, 2H, ArH), 7.23-7.39 (m, 

4H, ArH), 7.39-7.60 (m, 5H, ArH), 7.63 (d, 1H, JHH = 6.9, ArH); 13C NMR (CDCl3) ŭ 13.6 

(CH3(CH2)3N), 19.9 (CH2(CH2)2N), 21.8 (d, 3JCP = 8.0, C2
ôCH3), 30.2 (CH2CH2N), 41.6 

(CH2N), 60.5 (d, 1JCP = 71.5, C1), 123.4 (d, JCP = 1.5, C4), 123.6 (d, 3JCP = 2.1, C7), 125.1 (d, 

1JCP = 94.6, C1
ôô)*, 125.4 (d, 3JCP = 12.5, C5

ô), 128.3 (d, 3JCP = 11.6, C3
ôô)*, 128.5 (d, JCP = 1.6, 

C5), 130.9 (d, 1JCP = 95.6, C1
ô)*, 131.1 (d, JCP = 1.7, C6), 131.8 (d, 2JCP = 10.0, C2

ôô)*, 132.3 (d, 

3JCP = 11.9, C3
ô)*, 132.4 (d, JCP = 3.2, C4

ô)*, 132.7 (d, 2JCP = 9.5, C6
ô)*, 132.8 (d, JCP = 2.3, C4

ôô)*, 

133.3 (d, JCP = 1.3, C3a), 138.5 (d, 2JCP = 1.7, C7a), 142.3 (d, 2JCP = 8.0, C2
ô), 168.3 (d, 3JCP = 1.9, 

C3), 
*tentative assignments; 31P (CDCl3) ŭ 31.1; Isomer B: 1H NMR (CDCl3) ŭ 0.90 (t, JHH = 

7.2, 3H, CH3(CH2)3N), 1.19-1.37 (m, 2H, CH2(CH2)2N), 1.56-1.78 (m, 2H, CH2CH2N), 2.91 

(s, 3H, C2
ôCH3), 3.56ï3.68 (m, 1H, CHA, CH2N), 3.86ï4.02 (m, 1H, CHB, CH2N), 5.64 (d, 1H, 

JHP = 11.6, C1H), 7.08-7.22 (m, 3H, ArH), 7.23-7.39 (m, 4H, ArH), 7.39-7.60 (m, 5H, ArH), 

7.75 (d, 1H, JHH = 7.5, ArH); 13C NMR (CDCl3) ŭ 13.8 (CH3(CH2)3N), 20.0 (CH2(CH2)2N), 

21.8 (d, 3JCP = 8.2, C2
ôCH3), 30.0 (CH2CH2N), 42.0 (CH2N), 61.5 (d, 1JCP = 70.8, C1), 123.9 

(d, JCP = 1.0, C4), 124.5 (d, 3JCP = 2.3, C7), 125.8 (d, 3JCP = 12.5, C5
ô), 126.8 (d, 1JCP = 99.9, 

C1
ôô)*, 128.3 (d, 3JCP = 11.9, C3

ôô)*, 128.8 (d, JCP = 2.2, C5), 130.9 (d, 1JCP = 96.3, C1
ô)*, 131.2 

(d, JCP = 2.1, C6), 131.9 (d, 2JCP = 9.8, C2
ôô)*, 132.58 (d, 3JCP = 11.3, C3

ô)*, 132.60 (d, JCP = 1.8, 

C4
ô)*, 132.7 (d, 2JCP = 9.9, C6

ô)*, 133.3 (d, JCP = 3.3, C4
ôô)*, 133.6 (d, JCP = 1.6, C3a), 139.7 (d, 

2JCP = 0.9, C7a), 143.7 (d, 2JCP = 7.8, C2
ô), 169.3 (d, 3JCP = 1.3, C3), 

*tentative assignments; 31P 

(CDCl3) ŭ 34.7; [M+H] +
found = 404.1790, C25H27NO2P requires 404.1773. 
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2-Methoxyphenyl(phenyl) (2-butyl-3-oxo-2,3-dihydro-2H-isoindol-1-yl)phosphine oxide (1c) 

Yield: 95% (0.40 g), dr: 45:55 white crystals; Mp: 133-135 °C; characterized as a mixture, 

Isomer A: 1H NMR (CDCl3) ŭ 0.79 (t, JHH = 7.2, 3H, CH3(CH2)3N), 0.99-1.15 (m, 2H, 

CH2(CH2)2N), 1.36-1.44 (m, 1H, CHA, CH2CH2N), 1.46-1.53 (m, 1H, CHB, CH2CH2N), 2.66ï

2.74 (m, 1H, CHA, CH2N), 3.86ï3.94 (m, 1H, CHB, CH2N), 3.96 (s, 3H, CH3O), 5.86 (d, 1H, 

2JHP = 10.4, C1H), 6.99 (t, 1H, JHH = 6.9, ArH), 7.03-7.12 (m, 1H, ArH), 7.15-7.22 (m, 1H, 

ArH), 7.22-7.31 (m, 4H, ArH), 7.32-7.42 (m, 2H, ArH), 7.45 (t, 1H, JHH = 7.6, ArH), 

7.52-7.59 (m, 2H, ArH), 7.68 (d, 1H, JHH = 7.6, ArH); 13C NMR (CDCl3) ŭ 13.7 

(CH3(CH2)3N), 20.0 (CH2(CH2)2N), 30.2 (CH2CH2N), 41.4 (CH2N), 55.7 (CH3O), 60.1 (d, 

1JCP = 74.0, C1), 111.2 (d, 2JCP = 6.6, C6
ô), 119.5 (d, 1JCP = 94.6, C1

ôô)*, 121.3 (d, 3JCP = 11.5, 

C5
ô), 123.2 (d, JCP = 1.1, C4), 123.4 (d, 3JCP = 2.2, C7), 126.6 (d, 1JCP = 99.8, C1

ô)*, 128.0 (d, 3JCP 

= 11.7, C3
ôô), 128.2 (d, JCP = 0.8, C5), 131.0 (d, JCP = 2.0, C6), 131.7 (d, 2JCP = 8.3, C2

ôô), 132.2 

(d, JCP = 3.0, C4
ôô)*, 133.5 (d, JCP = 3.3, C4

ô)*, 134.3 (d, 3JCP = 6.9, C3
ô), 135.0 (d, JCP = 2.2, C3a), 

139.7 (d, 2JCP = 3.3, C7a), 161.5 (d, 2JCP = 4.1, C2
ô), 168.2 (d, 3JCP = 1.3, C3), 

*tentative 

assignments; 31P (CDCl3) ŭ 29.3; Isomer B: 1H NMR (CDCl3) ŭ 0.87 (t, JHH = 7.3, 3H, 

CH3(CH2)3N), 1.18-1.28 (m, 2H, CH2(CH2)2N), 1.54-1.62 (m, 1H, CHA, CH2CH2N), 1.63-1.72 

(m, 1H, CHB, CH2CH2N), 3.48ï3.56 (m, 1H, CHA, CH2N), 3.86ï3.94 (m, 1H, CHB, CH2N), 

4.05 (s, 3H, CH3O), 5.92 (d, 1H, 2JHP = 11.9, C1H), 6.84 (d, 1H, JHH = 7.6, ArH), 6.92 (t, 1H, 

JHH = 7.2, ArH), 7.03-7.12 (m, 1H, ArH), 7.15-7.22 (m, 1H, ArH), 7.22-7.31 (m, 4H, ArH), 

7.32-7.42 (m, 2H, ArH), 7.52-7.59 (m, 3H, ArH); 13C NMR (CDCl3) ŭ 13.8 (CH3(CH2)3N), 

20.0 (CH2(CH2)2N), 30.0 (CH2CH2N), 41.9 (CH2N), 56.0 (CH3O), 61.5 (d, 1JCP = 72.9, C1), 

111.3 (d, 2JCP = 6.8, C6
ô), 119.5 (d, 1JCP = 94.7, C1

ôô)*, 121.2 (d, 3JCP = 11.6, C5
ô), 123.7 

(d, JCP = 1.1, C4), 124.4 (d, 3JCP = 2.1, C7), 126.7 (d, 1JCP = 99.9, C1
ô)*, 128.0 (d, 3JCP = 11.7, 

C3
ôô), 128.5 (d, JCP = 1.2, C5), 130.9 (d, JCP = 2.2, C6), 132.0 (d, 2JCP = 8.6, C2

ôô), 132.5 (d, JCP 

= 2.9, C4
ôô)*, 133.5 (d, JCP = 3.0, C4

ô)*, 134.3 (d, 3JCP = 7.4, C3
ô), 134.8 (d, JCP = 1.9, C3a), 138.5 

(d, 2JCP = 2.4, C7a), 161.2 (d, 2JCP = 3.5, C2
ô), 169.3 (d, 3JCP = 1.8, C3), 

*tentative assignments; 

31P (CDCl3) ŭ 33.7; [M+H] +
found = 420.1739, C25H27NO3P requires 420.1723. 
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2-Trifluoromethylphenyl(phenyl )  (2-butyl -3-oxo-2,3-dihydro-2H-isoindol-1-yl)phosphine 

oxide (1d) 

Yield: 97% (0.44 g), dr: 35:65, colourless oil; characterized as a mixture, Isomer A: 1H NMR 

(CDCl3) ŭ 0.77 (t, JHH = 7.4, 3H, CH3(CH2)3N), 0.97-1.17 (m, 2H, CH2(CH2)2N), 1.19-1.39 

(m, 1H, CHA, CH2CH2N), 1.38-1.52 (m, 1H, CHB, CH2CH2N), 2.54ï2.64 (m, 1H, CHA, CH2N), 

3.84ï3.95 (m, 1H, CHB, CH2N), 5.63 (d, 1H, 2JHP = 10.7, C1H), 6.57 (d, 1H, JHH = 7.6, ArH), 

7.13 (d, 1H, JHH = 6.6, ArH), 7.29-7.41 (m, 3H, ArH), 7.42-7.60 (m, 4H, ArH), 7.67 (d, 1H, 

JHH = 7.2, ArH), 7.74 (d, 1H, JHH = 6.9, ArH), 7.98-8.02 (m, 4H, ArH); 13C NMR (CDCl3) ŭ 

13.5 (CH3(CH2)3N), 19.9 (CH2(CH2)2N), 29.7 (CH2CH2N), 41.9 (CH2N), 61.7 (dd, 1JCP = 74.9, 

JCF = 2.5, C1), 123.6 (d, 3JCP = 0.9, C7), 124.5 (d, JCP = 2.3, C4), 126.6 (d, 1JCP = 103.6, C1
ôô), 

127.2 (1JCP = 100.7, C1
ô), 128.5 (d, 3JCP = 11.6, C3

ôô), 128.7 (m, C3
ô), 129.1 (d, JCP = 1.8, C5), 

130.3 (dd, 3JCP = 2.1, 1JCF = 235.0, CF3), 131.6 (dd, 2JCP = 11.3, 2JCF = 36.4, C2
ô), 131.5 (d, 

JCP = 2.1, C6), 131.9 (d, 2JCP = 8.2, C2
ôô), 132.7 (d, JCP = 4.0, C4

ôô), 132.9 (d, JCP = 3.1, C4
ô), 

133.0 (d, 2JCP = 6.6, C6
ô), 133.6 (d, JCP = 3.2, C3a), 134.2 (d, 3JCP = 10.5, C5

ô), 139.7 (d, 

2JCP = 2.4, C7a), 169.6 (d, 3JCP = 2.1, C3); 
31P (CDCl3) ŭ 28.4; Isomer B: 1H NMR (CDCl3) ŭ 

0.89 (t, JHH = 7.2, 3H, CH3(CH2)3N), 1.19-1.31 (m, 2H, CH2(CH2)2N), 1.54-1.66 (m, 1H, CHA, 

CH2CH2N), 1.66-1.76 (m, 1H, CHB, CH2CH2N), 3.47ï3.56 (m, 1H, CHA, CH2N), 3.84ï3.95 

(m, 1H, CHB, CH2N), 5.72 (d, 1H, 2JHP = 12.6, C1H), 7.11 (d, 1H, JHH = 7.6, ArH), 7.28 (d, 1H, 

JHH = 5.1, ArH), 7.29-7.41 (m, 3H, ArH), 7.42-7.60 (m, 4H, ArH), 7.80 (d, 1H, JHH = 7.3, 

ArH), 7.74 (d, 1H, JHH = 6.9, ArH), 8.02-8.07 (m, 4H, ArH); 13C NMR (CDCl3) ŭ 13.7 

(CH3(CH2)3N), 19.9 (CH2(CH2)2N), 29.9 (CH2CH2N), 42.1 (CH2N), 61.9 (dd, 1JCP = 72.6, 

JCF = 3.0, C1), 123.5 (d, JCP = 2.1, C4), 124.2 (d, 3JCP = 0.9, C7), 126.6 (d, 1JCP = 103.8, C1
ôô), 

127.2 (1JCP = 100.9, C1), 128.5 (d, 3JCP = 11.6, C3
ôô), 128.7 (m, C3

ô), 129.1 (d, JCP = 1.4, C5), 

130.3 (dd, 3JCP = 2.1, 1JCF = 239.8, CF3), 131.2 (d, JCP = 1.8, C6), 131.6 (dd, 2JCP = 11.3, 2JCF = 

37.2, C2
ô), 132.2 (d, 2JCP = 7.8, C2

ôô), 132.7 (d, JCP = 3.3, C4
ôô), 133.00 (d, 2JCP = 6.6, C6

ô), 133.03 

(d, JCP = 3.1, C4
ô), 133.6 (d, JCP = 1.8, C3a), 134.5 (d, 3JCP = 10.5, C5

ô), 138.2 (d, 2JCP = 1.8, C7a), 

168.3 (d, 3JCP = 2.1, C3); 
31P (CDCl3) ŭ 32.7; [M+H] +

found = 458.1504, C25H24NO2F3P requires 

458.1491. 
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3-Trifluoromethylphenyl(phenyl) (2 -butyl -3-oxo-2,3-dihydro-2H-isoindol-1-yl)phosphine 

oxide (1e) 

Yield: 96% (0.44 g), dr: 45:55, colourless oil; characterized as a mixture, Isomer A: 1H NMR 

(CDCl3) ŭ 0.77 (t, JHH = 7.5, 3H, CH3(CH2)3N), 1.01-1.23 (m, 2H, CH2(CH2)2N), 1.37-1.64 

(m, 2H, CH2CH2N), 2.94ï3.02 (m, 1H, CHA, CH2N), 3.83ï3.97 (m, 1H, CHB, CH2N), 5.43 (d, 

1H, 2JHP = 10.5, C1H), 6.70 (d, 1H, JHH = 7.6, ArH), 7.24-7.65 (m, 10H, ArH), 7.67-7.78 (m, 

2H, ArH); 13C NMR (CDCl3) ŭ 13.6 (CH3(CH2)3N), 19.8 (CH2(CH2)2N), 29.9 (CH2CH2N), 

41.7 (CH2N), 60.7 (d, 1JCP = 73.8, C1), 123.2 (dd, JCP = 1.6, 1JCF = 274.3, CF3), 123.76 (d, 

3JCP = 2.5, C7), 123.83 (d, JCP = 0.9, C4), 127.7 (d, 1JCP = 98.6, C1
ô)*, 128.4 (d, 1JCP = 97.3, C1

ôô)*, 

128.6 (m, C2
ô), 128.7 (dd, 3JCP = 9.4, 2JCF = 30.6, C3

ô), 129.00 (d, 3JCP = 11.8, C3
ôô), 129.04 (d, 

3JCP = 13.3, C5
ô), 129.3 (d, JCP = 2.8, C5), 129.4 (d, JCP = 4.0, C4

ôô), 131.3 (d, JCP = 1.9, C6), 

131.4 (d, 2JCP = 9.1, C2
ôô), 132.6 (d, JCP = 3.1, C4

ô), 133.3 (d, JCP = 2.8, C3a), 134.5 (d, 2JCP = 

8.6, C6
ô), 137.9 (d, 2JCP = 2.0, C7a), 168.3 (d, 3JCP = 1.6, C3), 

*tentative assignments; 31P (CDCl3) 

ŭ 29.2; Isomer B: 1H NMR (CDCl3) ŭ 0.81 (t, JHH = 7.3, 3H, CH3(CH2)3N), 1.01-1.23 (m, 2H, 

CH2(CH2)2N), 1.37-1.64 (m, 2H, CH2CH2N), 3.29ï3.97 (m, 1H, CHA, CH2N), 3.83ï3.97 (m, 

1H, CHB, CH2N), 5.47 (d, 1H, 2JHP = 10.9, C1H), 6.98 (d, 1H, JHH = 7.2, ArH), 7.24-7.65 (m, 

10H, ArH), 7.67-7.78 (m, 1H, ArH), 7.88 (d, 1H, JHH = 11.3, ArH); 13C NMR (CDCl3) ŭ 13.6 

(CH3(CH2)3N), 19.9 (CH2(CH2)2N), 30.0 (CH2CH2N), 42.0 (CH2N), 61.0 (d, 1JCP = 73.8, C1), 

123.3 (dd, JCP = 1.4, 1JCF = 273.1, CF3), 123.99 (d, 3JCP = 2.5, C7), 124.00 (d, JCP = 1.4, C4), 

128.5 (d, 1JCP = 98.4, C1
ô)*, 128.77 (dd, 3JCP = 9.4, 2JCF = 31.3, C3

ô), 128.80 (m, C2
ô), 129.00 (d, 

3JCP = 11.8, C3
ôô), 129.2 (d, 3JCP = 11.6, C5

ô), 129.51 (d, JCP = 3.2, C4
ôô), 129.53 (d, JCP = 2.9, 

C5), 129.6 (d, 1JCP = 96.3, C1
ôô)*, 131.3 (d, JCP = 2.2, C6), 131.5 (d, 2JCP = 9.4, C2

ôô), 132.9 (d, 

JCP = 3.2, C4
ô), 133.3 (d, JCP = 2.8, C3a), 135.3 (d, 2JCP = 8.4, C6

ô), 138.3 (d, 2JCP = 3.2, C7a), 

168.6 (d, 3JCP = 1.6, C3), 
*tentative assignments; 31P (CDCl3) ŭ 30.5; [M+H] +

found = 458.1505, 

C25H24NO2F3P requires 458.1491. 

 

4-Trifluoromethylphenyl(phenyl)  (2-butyl -3-oxo-2,3-dihydro-2H-isoindol-1-yl)phosphine 

oxide (1f) 

Yield: 98% (0.45 g), dr: 50:50, colourless oil; characterized as a mixture, Isomer A: 1H NMR 

(CDCl3) ŭ 0.82 (t, JHH = 7.2, 3H, CH3(CH2)3N), 1.06-1.33 (m, 2H, CH2(CH2)2N), 1.41-1.69 

(m, 2H, CH2CH2N), 2.95ï3.04 (m, 1H, CHA, CH2N), 3.89ï4.02 (m, 1H, CHB, CH2N), 5.48 (d, 

1H, 2JHP = 11.1, C1H), 6.75 (d, 1H, JHH = 7.1, ArH), 7.29-7.35 (m, 1H, ArH), 7.40-7.56 (m, 

5H, ArH), 7.57-7.73 (m, 5H, ArH) 7.73-7.80 (m, 1H, ArH); 13C NMR (CDCl3) ŭ 13.6 
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(CH3(CH2)3N), 19.8 (CH2(CH2)2N), 29.9 (CH2CH2N), 41.7 (CH2N), 60.7 (d, 1JCP = 74.2, C1), 

123.87 (d, JCP = 1.2, C4), 123.90 (d, 3JCP = 2.4, C7), 125.4 (d, 1JCF = 261.1, CF3), 125.4 (m, C3
ô), 

129.02 (d, 3JCP = 11.5, C3
ôô), 129.03 (d, JCP = 1.4, C5), 131.3 (dd, JCP = 1.8, 2JCF = 16.0, C4

ô), 

131.47 (d, JCP = 2.2, C6), 131.49 (d, 2JCP = 9.3, C2
ô)*, 132.22 (d, 2JCP = 9.0, C2

ôô)*, 132.26 

(d, JCP = 1.8, C3a), 132.27 (d, 1JCP = 92.8, C1
ô)*, 132.5 (d, 1JCP =104.3, C1

ôô)*, 133.4 (d, JCP = 

1.4, C4
ôô), 138.0 (d, 2JCP = 2.4, C7a), 168.4 (d, 3JCP = 0.9, C3), 

*tentative assignments; 31P 

(CDCl3) ŭ 29.1; Isomer B: 1H NMR (CDCl3) ŭ 0.86 (t, JHH = 7.1, 3H, CH3(CH2)3N), 1.06-1.33 

(m, 2H, CH2(CH2)2N), 1.41-1.69 (m, 2H, CH2CH2N), 3.31ï3.40 (m, 1H, CHA, CH2N), 3.89ï

4.02 (m, 1H, CHB, CH2N), 5.51 (d, 1H, 2JHP = 11.2, C1H), 7.14 (d, 1H, JHH = 6.4, ArH), 

7.35-7.40 (m, 1H, ArH), 7.40-7.56 (m, 5H, ArH), 7.57-7.73 (m, 5H, ArH) 7.73-7.80 (m, 1H, 

ArH); 13C NMR (CDCl3) ŭ 13.7 (CH3(CH2)3N), 19.9 (CH2(CH2)2N), 30.0 (CH2CH2N), 42.0 

(CH2N), 61.1 (d, 1JCP = 73.7, C1), 124.04 (d, JCP = 1.4, C4), 124.06 (d, 3JCP = 1.7, C7), 125.4 (d, 

1JCF = 261.1, CF3), 125.4 (m, C3
ô), 129.0 (d, 3JCP = 11.0, C3

ôô), 129.1 (d, JCP = 1.4, C5), 131.4 

(dd, JCP = 1.6, 2JCF = 15.4, C4
ô), 131.5 (d, 2JCP = 9.3, C2

ô)*, 131.6 (d, JCP = 1.6, C6), 132.3 (d, 

1JCP = 94.0, C1
ô)*, 132.41 (d, 2JCP = 9.0, C2

ôô)*, 132.44 (d, JCP = 2.3, C3a), 134.5 (d, 1JCP = 103.9, 

C1
ôô)*, 133.4 (d, JCP = 1.4, C4

ôô), 138.4 (d, 2JCP = 2.7, C7a), 168.8 (d, 3JCP = 0.9, C3), 
*tentative 

assignments; 31P (CDCl3) ŭ 30.1; [M+H] +
found = 458.1506, C25H24NO2F3P requires 458.1491. 

 

2-Phenyl-phenyl(phenyl) (2-butyl -3-oxo-2,3-dihydro-2H-isoindol-1-yl)phosphine oxide (1g) 

Yield: 96% (0.45 g), dr: 40:60, yellow oil; characterized as a mixture, Isomer A: 1H NMR 

(CDCl3) ŭ 0.83 (t, JHH = 7.5, 3H, CH3(CH2)3N), 0.98-1.09 (m, 2H, CH2(CH2)2N), 1.19-1.36 

(m, 2H, CH2CH2N), 2.47ï2.55 (m, 1H, CHA, CH2N), 3.65ï3.76 (m, 1H, CHB, CH2N), 4.47 (d, 

1H, 2JHP = 12.3, C1H), 6.56 (d, 1H, JHH = 7.7, ArH), 7.07-7.19 (m, 2H, ArH), 7.21-7.28 (m, 

2H, ArH), 7.28-7.43 (m, 5H, ArH), 7.43-7.49 (m, 2H, ArH), 7.50-7.55 (m, 1H, ArH), 

7.55-7.61 (m, 1H, ArH), 7.61-7.66 (m, 1H, ArH), 7.66-7.74 (m, 1H, ArH), 7.78 (d, 1H, 

JHH = 7.8, ArH), 7.86-8.02 (m, 1H, ArH); 13C NMR (CDCl3) ŭ 13.9 (CH3(CH2)3N), 20.0 

(CH2(CH2)2N), 29.6 (CH2CH2N), 41.9 (CH2N), 58.6 (d, 1JCP = 70.0, C1), 123.0 (d, JCP = 1.3, 

C4), 123.1 (d, 3JCP = 2.4, C7), 125.3 (d, JCP = 1.8, ArC), 127.3 (d, JCP = 12.1, ArC), 127.7 (d, 

JCP = 11.6, ArC), 128.0 (d, JCP = 100.2, ArC), 128.35 (d, JCP = 2.0, C5), 128.38 (ArC), 128.8 

(ArC), 129.7 (d, JCP = 1.8, C6), 129.8 (ArC), 131.0 (d, JCP = 10.1, ArC), 131.7 (d, JCP = 102.7, 

ArC), 132.2 (d, JCP = 2.6, C3a), 132.6 (d, JCP = 8.7, ArC), 132.7 (d, JCP = 4.7, ArC), 132.9 (d, 

JCP = 5.0, ArC), 133.5 (d, JCP = 11.9, ArC), 138.4 (d, 2JCP = 1.7, C7a), 140.2 (d, JCP = 3.1, ArC), 

147.4 (d, JCP = 8.8, ArC), 167.9 (d, 3JCP = 1.8, C3); 
31P (CDCl3) ŭ 33.4; Isomer B: 1H NMR 
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(CDCl3) ŭ 0.86 (t, JHH = 7.5, 3H, CH3(CH2)3N), 1.09-1.18 (m, 2H, CH2(CH2)2N), 1.19-1.36 

(m, 2H, CH2CH2N), 3.65ï3.76 (m, 1H, CHA, CH2N), 3.82ï3.91 (m, 1H, CHB, CH2N), 4.61 (d, 

1H, 2JHP = 8.7, C1H), 6.85 (d, 1H, JHH = 11.4, ArH), 7.07-7.19 (m, 3H, ArH), 7.21-7.28 (m, 

2H, ArH), 7.28-7.43 (m, 5H, ArH), 7.43-7.49 (m, 2H, ArH), 7.50-7.55 (m, 1H, ArH), 

7.55-7.61 (m, 1H, ArH), 7.61-7.66 (m, 1H, ArH), 7.66-7.74 (m, 1H, ArH), 7.86-8.02 (m, 1H, 

ArH); 13C NMR (CDCl3) ŭ 14.0 (CH3(CH2)3N), 20.3 (CH2(CH2)2N), 30.5 (CH2CH2N), 42.1 

(CH2N), 59.2 (d, 1JCP = 71.0, C1), 124.2 (d, JCP = 0.9, C4), 124.5 (d, 3JCP = 1.0, C7), 125.6 (d, 

JCP = 2.3, ArC), 127.4 (d, JCP = 11.9, ArC), 127.9 (d, JCP = 11.4, ArC), 128.1 (d, JCP = 95.5, 

ArC), 128.6 (ArC), 128.7 (d, JCP = 2.3, C5), 128.9 (ArC), 129.8 (ArC), 130.6 (d, JCP = 1.4, C6), 

131.0 (d, JCP = 10.0, ArC), 131.7 (d, JCP = 95.0, ArC), 132.86 (d, JCP = 9.0, ArC), 132.87 (d, 

JCP = 5.0, ArC), 133.0 (d, JCP = 3.8, ArC), 133.5 (d, JCP =11.6, ArC), 133.9 (d, JCP = 3.2, C3a), 

139.5 (d, 2JCP = 4.1, C7a), 140.7 (d, JCP = 3.4, ArC), 147.5 (d, JCP = 9.0, ArC), 169.3 (d, 

3JCP = 1.3, C3); 
31P (CDCl3) ŭ 36.2; [M+H] +

found = 466.1942, C30H29NO2P requires 466.1930. 

 

1-Naphthyl(phenyl) (2-butyl -3-oxo-2,3-dihydro-2H-isoindol-1-yl)phosphine oxide (1h) 

Yield: 97% (0.43 g), dr: 45:55; characterized after separation by column chromatography: 

Isomer A: white crystals; Mp: 178-180 °C; 1H NMR (CDCl3) ŭ 0.43 (t, JHH = 6.5, 3H, 

CH3(CH2)3N), 0.40-0.51 (m, 1H, CHA, CH2(CH2)2N), 0.64-0.76 (m, 1H, CHB, CH2(CH2)2N), 

0.78ï0.90 (m, 1H, CHA, CH2CH2N), 0.90ï1.00 (m, 1H, CHB, CH2CH2N), 1.90ï1.98 (m, 1H, 

CHA, CH2N), 3.67ï3.76 (m, 1H, CHB, CH2N), 5.81 (d, 1H, 2JHP = 10.5, C1H), 7.28-7.37 (m, 

3H, ArH), 7.38-7.52 (m, 4H, ArH), 7.57-7.70 (m, 4H, ArH), 7.76 (d, 1H, JHH = 7.8, ArH), 7.92 

(d, 1H, JHH = 7.8, ArH), 8.00 (d, 1H, JHH = 8.3, ArH), 8.10 (d, 1H, JHH = 8.2, ArH), 9.26 (d, 

1H, JHH = 8.7, ArH); 13C NMR (CDCl3) ŭ 13.2 (CH3(CH2)3N), 19.5 (CH2(CH2)2N), 29.8 

(CH2CH2N), 41.1 (CH2N), 60.3 (d, 1JCP = 72.1, C1), 123.4 (d, JCP = 1.7, C4), 124.59 (d, 3JCP = 

14.4, C3
ô), 123.64 (d, 3JCP = 2.1, C7), 125.7 (d, 1JCP = 100.1, C1

ô), 126.4 (d, 2JCP = 4.4, C2
ô), 

127.1 (C6
ô), 127.2 (d, 1JCP = 93.7, C1

ôô), 128.1 (C5
ô), 128.3 (d, 3JCP = 11.4, C3

ôô), 128.5 (d, 

JCP = 1.7, C5), 129.5 (d, 4JCP = 1.7, C4
ô), 131.4 (d, JCP = 1.7, C6), 131.9 (d, JCP = 3.1, C4

ôô), 131.0 

(d, 2JCP = 7.8, C2
ôô), 132.5 (d, JCP = 2.5, C3a), 132.5 (d, 3JCP = 11.5, C8

ô), 134.0 (d, 2JCP = 5.2, 

C9
ô), 134.1 (d, 3JCP = 5.3, C10

ô), 134.1 (d, JCP = 2.9, C7
ô), 140.0 (d, 2JCP = 3.6, C7a), 169.4 (d, 

3JCP = 2.3, C3); 
31P (CDCl3) ŭ 30.4; [M+H] +

found = 440.1794, C28H27NO2P requires 440.1773.  

Isomer B: colourless oil; 1H NMR (CDCl3) ŭ 0.95 (t, JHH = 7.3, 3H, CH3(CH2)3N), 1.27-1.37 

(m, 2H, CH2(CH2)2N), 1.64-1.87 (m, 2H, CH2CH2N), 3.72ï3.80 (m, 1H, CHA, CH2N), 3.94ï

4.04 (m, 1H, CHB, CH2N), 5.83 (d, 1H, 2JHP = 11.8, C1H), 5.94 (d, 1H, JHH = 7.7, ArH), 
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7.09-7.21 (m, 3H, ArH), 7.29-7.42 (m, 5H, ArH), 7.52 (t, 1H, JHH = 7.4, ArH), 7.67 (t, 1H, 

JHH = 7.5, ArH), 7.71-7.80 (m, 2H, ArH), 8.02 (d, 1H, JHH = 8.2, ArH), 8.12 (d, 1H, JHH = 6.4, 

ArH), 9.22 (d, 1H, JHH = 8.5, ArH); 13C NMR (CDCl3) ŭ 13.9 (CH3(CH2)3N), 20.1 

(CH2(CH2)2N), 30.2 (CH2CH2N), 42.1 (CH2N), 61.9 (d, 1JCP = 71.2, C1), 123.5 (d, JCP = 2.0, 

C4), 123.8 (d, 3JCP = 0.9, C7), 124.2 (d, 3JCP = 13.9, C3
ô), 126.3 (d, 1JCP = 99.5, C1

ô), 126.5 (d, 

1JCP = 94.7, C1
ôô), 126.6 (d, 2JCP = 4.1, C2

ô), 127.1 (C6
ô), 128.3 (C5

ô), 128.3 (d, 3JCP = 11.4, C3
ôô), 

128.8 (d, JCP = 1.6, C5), 129.4 (d, JCP = 0.8, C4
ô), 131.0 (d, JCP = 1.5, C6), 132.3 (d, 2JCP = 8.3, 

C2
ôô), 132.5 (d, 3JCP = 11.0, C8

ô), 132.9 (d, JCP = 2.9, C3a), 133.3 (d, JCP = 3.3, C4
ôô), 134.00 (d, 

JCP = 3.4, C7
ô), 134.02 (d, 2JCP = 4.9, C9

ô), 134.1 (d, 3JCP = 4.3, C10
ô), 138.5 (d, 2JCP = 2.1, C7a), 

168.3 (d, 3JCP = 1.8, C3); 
31P (CDCl3) ŭ 34.8; [M+H] +

found = 440.1788, C28H27NO2P requires 

440.1773. 

 

3.3. 1H NMR, 13C NMR and 31P NMR spectra 
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