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3. A new and ef ffirceieendy ntchaetsaibhsy sdfs o ndoa
phosphine oxi desFieids Kabachnboh f
cycli'zati on

3. IGeneral pgrocedher sprdohes-l-pldpho@philnéd hoxi des
A mixture of 1.0 mmol (0.15 g) ofbrmylbenzoic acid, 1.0 mmol diutylamine(0.10 mb),

and 1.0 mmol of secondary phosphine oxide (0.18tgrebutyl(pheny)phosphine oxide, 0.22 g

of 2-methylphenyl(phenyl)phosphine oxidk23 g of2- methoxyphenyl(phenyl)phosphine oxide,

0.27 gof 2-trifluoromethylphenyl(phenyl)phosphine oxide, 0.27 g efifluoromethylpheny

(phenyl)phosphine oxide, 0.87of 4trifluoromethylphenyl(phenyl)phosphine oxide, 0.28f&-

phenylphenyl(phenyl)phosphine oxide or 0.25 g-oaphthyl(phenyl)phosphine oxideas stirred

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

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

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

as the eluent.

3.2H NMRE NMR 3®#nd#MR dat a

tert-Butyl(phenyl) (2-butyl-3-o0xo0-2,3-dihydro-2H-isoindol-1-yl) phosphine oxide {a)
Yield: 94% (0.44 g)dr: 40:60, colourless oicharacterized as a mixtuispmer A: *H NMR
(CDCl) U  0Junr7=87.3,(3H,, ®13(CH2)sN), 1.001.27 [1.22 (d2Jnp = 14.9,C(CH3)3)
overlapped by the multiplet of B(CH2)2N, total int. 11H, 1.271.43 (m, 2H, E2CH:2N),
3.273.38 (M, 1H, CH, CH:N), 3.874.01 (m, 1H, CHd, CHN), 5.27 (d, 1HZJ4p = 11.0, GH),
6.97 (d, 1HJun = 7.4, ArH), 7.317.43 (m, 2H, ArH), 7.447.63 (m, 2H, ArH), 7.777.88 (m,
2H, ArH); ®CNMR (CDClz) U QHZCH3?)3N), 19.9 CH2(CHz2)2N), 26.0 (CCH3)3), 29.6
(CH2CH2N), 35.3 (d,'Jpc = 62.0, C(CHs)s), 42.4 (CHN), 61.8 (d,'Jcp=60.0, G), 124.1
(d,Jep=1.1, G), 125.3 (d3Jcp=1.8, G), 128.4 (d3Jcp=10.7, G9, 129.0 (dJcp= 1.5, G),
131.1 (d, Jer=2.0, G), 131.9 (d,%Jep=8.1, GY, 132.35 (d,Jcr=2.0, CI, 132.39
(d,Jcp=2.7, Gg), 132.9 (d,\Jcp=39.1, GY, 140.0 (d,2Jcp=2.1, Gg), 169.5 (dJcp=1.3,
Cs); %P (CDCh) U 4 Boner;B:'H NMR (CDCk) U O0Jun$ 7.2, BH, GH3(CH2)sN),
1.14 (d,9H, 3Jup = 15.0, C(CH3)3), 1.27-1.43 (m, 2H, Glx(CH2):N), 1.661.77 (m, 2H,
CH2CH2N), 3.874,01 (m, 1H, CH, CH2N), 4,23 4.36 (m, 1H, CH, CHN), 5.15 (d, 1H,
23up=11.9, GH), 7.3% 7.43 (m, 2H, ArH), 7.447.63 (m, 2H, ArH), 7.777.88 (m, 2H, ArH),
8.02 (d, 1H,Juh =7.5, ArH); ®°CNMR (CDCl) U Q@H3(CHB)3sN), 20.1 CH2(CH2)2N),
25.9 (CCHs3)s), 30.0 CH2CH2N), 35.9 (d,'Jpc = 60.8, C(CHa)3), 43.2 (CHN), 62.4 (d,
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ep=62.0, G), 123.9 (dJcp=1.3, G), 124.3 (d3Jcp=2.2, G), 128.5 (d3Jcp=10.5, G9,

128.7 (dJcp=1.6, G), 129.8 (dXJcp=45.1, G9, 131.0 (dJcp= 1.9, G), 132.3 (d2Jcp=7.8,
C29, 132.40 (dJcp=1.9, G9, 132.41 (dJcr=2.9, Gg), 139.9 (d2Jcp=1.7, G4, 169.3 (d,
3Jcp=1.9, G); 3P (CDCE) U 4 IM+H] *ouna = 370.1946, &H290NO,P 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: 11820 °C;characterized as a
mixture, Isomer A: 'H NMR (CDCk) U 0Jun8& 7.3, BH, E3(CH2)3N), 0.850.96 (m,
1H, CHa, CH2(CH2)2N), 1.041.17 (m, 1H, CH, CH2(CH2)2N), 1.37 1.55 (m, 2H, E2CH2N),
2.64i2.77 (m, 1H, CH, CH:N), 2.89 (s, 3H, €CHs), 3.86 4.02 (m, 1H, CH, CH:N), 5.55 (d,
1H, 2Jup = 10.1, GH), 6.63 (d, 1HJun = 7.7, ArH), 7.08 7.22 (m, 2H, ArH), 7.237.39 (m,

4H, ArH), 7.397.60 (m, 5H, ArH), 7.63 (d, 1H}w = 6.9, ArH); ®CNMR (CDCl;) G 1 3.

(CH3(CH2)3N), 19.9 CH2(CH2)2N), 21.8 (d,3Jcp = 8.0, C;CHs), 30.2 CH2CH2N), 41.6
(CH2N), 60.5 (d,"Jcp=71.5, G), 123.4 (dJcp=1.5, G), 123.6 (dJcp=2.1, G), 125.1 (d,
ep=94.6, GO, 125.4 (d3Jcp=12.5, G9, 128.3 (d3Jcp = 11.6, G°)°, 128.5 (d,Jcp = 1.6,
Cs), 130.9 (dXcp=95.6, G, 131.1 (dJcp=1.7, G), 131.8 (d2Jcp = 10.0, G°), 132.3 (d,
3Jcp=11.9, GY", 132.4 @,Jcp= 3.2, GY", 132.7 (dZcp=9.5, G, 132.8(d, Jcp= 2.3, G,

133.3 (dJcp= 1.3, Gg), 138.5 (d2Jcp= 1.7, G4), 142.3 (d2Jcp=8.0, G9, 168.3 (d3Jcp= 1.9,

6

Cs), "tentative assignmentdP (CDCE) U 3 Isomkr,B:'H NMR (CDCk) U 0Jw&O0 ( t

7.2, 3H, G3(CH2)3N), 1.191.37 (m, 2H, Elx(CH2)2N), 1.56 1.78 (m, 2H, E.CH2N), 2.91
(s, 3H, GXCHs), 3.56 3.68 (M, 1H, CH, CH:N), 3.86 4.02 (m, 1H, CHl, CH:N), 5.64 (d, 1H,
Jup=11.6, GH), 7.08 7.22 (m, 3H, ArH), 7.237.39 (m, 4H, ArH), 7.397.60 (m, 5H, ArH,

7.75 (d, 1H,Jun = 7.5, ArH); ®CNMR (CDCl) &  @H3(CHB)sN) 20.0 CH2(CH2)2N),

21.8 (d,%Jcp= 8.2, C2CHs), 30.0 CH2CH2N), 42.0 (CHN), 61.5 (d,*Jcp=70.8, G), 123.9
(d,Jep=1.0, G)), 124.5 (d3Jcp=2.3, G), 125.8 (d,%Jcp = 12.5, G, 126.8 (d,*Jcp= 99.9,
C1°), 128.3 (d3Jcp=11.9, G°), 128.8 (d,Jcp=2.2, G), 130.9 (d,Jcp = 96.3, G9", 131.2
(d,Jcp=2.1, G), 131.9 (d2Jcp= 9.8, G°), 132.58 (d3Jcp=11.3, GY", 132.60 @, Jcp = 1.8,

C49', 132.7 (d2Jcp=9.9, GY", 133.3(d, Jep = 3.3, G°)°, 133.6 (dJcp= 1.6, Ga), 139.7 (d,
2Jcp=10.9, G, 143.7 (d2Jcp= 7.8, B9, 169.3 (d3Jcp= 1.3, G), “tentative assignmentdP

(CDCl) U 3 PM+H] %ound = 404.1790, @sH27NO2P requires 404.1773.



2-Methoxyphenyl(phenyl) (2butyl-3-oxo-2,3-dihydro -2H-isoindol-1-yl)phosphineoxide (1¢)

Yield: 95% (0.40 g)dr: 45:55 white crystals; Mp: 13335 °C;characterized as a mixture,

Isomer A: 'H NMR (CDCk) 0  0Juw7=97.2( 3H, ®3(CH2)3N), 0.991.15 (m, 2H,
CH2(CH2)2N), 1.36- 1.44 (m, 1H, CH, CH2CH2N), 1.46 1.53 (m, 1H, CH, CH2CHN), 2.66
2.74 (m, 1H, CH, CHzN), 3.863.94 (m, 1H, CH, CH:N), 3.96 (s, 3H, CkD), 5.86 (d, 1H,
2Jup=10.4, GH), 6.99 (t, 1HJun = 6.9, ArH), 7.037.12 (m, 1H, ArH), 7.157.22 (m, 1H,
ArH), 7.227.31 (m, 4H, ArH), 7.327.42 (m, 2H, ArH), 7.45 (t, 1HJun = 7.6, ArH),
752759 (m, 2H, ArH), 7.68 (d, 1HJw=7.6, ArH); ®CNMR (CDClk)
(CH3(CH2)3N), 20.0 CH2(CH2)2N), 30.2 CH2CH2N), 41.4 (CHN), 55.7 (CHO), 60.1 (d,
cp=74.0, G), 111.2 (d,2Jcp= 6.6, G9, 119.5 (dNcp= 94.6, G°)f, 121.3 (d3Jcp = 11.5,
Csd, 123.2 (dJcp=1.1, G), 123.4 (d3Jcp= 2.2, G), 126.6 (d1Jcp=99.8, GY", 128.0 (d3Jcp
=11.7, G°Y 128.2 (dJcp= 0.8, G), 131.0 (dJcp=2.0, G)), 131.7 (d2Jcp= 8.3, GP)? 132.2
(d,Jcp=3.0, G0, 133.5 f1,Jcp = 3.3, &9, 134.3 (d3Jcp=6.9, G9, 135.0 (d Jep= 2.2, G,
139.7 (d,2Jcp=3.3, Gg), 161.5 (d,%Jcp = 4.1, G9, 168.2 (d,3Jcpr=1.3, G), ‘tentative
assignments®P (CDCE) G 2 9son®er B: 'H NMR (CDCk) &  0JuB=77.3(3H,
CHa(CH2)aN), 1.181.28 (m, 2H, El(CH2)2N), 1.54 1.62 (m, 1H, CH, CH.CH2N), 1.63 1.72
(m, 1H, CHs, CH2CH:N), 3.48 3.56 (m, 1H, CH, CH:N), 3.863.94 (m, 1H, CH, CHN),
4.05 (s, 3H, CkD), 5.92 (d, 1H2J4p=11.9, GH), 6.84 (d, 1HJnn = 7.6, ArH), 6.92 (t, 1H,
Jun = 7.2, ArH), 7.037.12 (m, 1H, ArH), 7.157.22 (m, 1H, ArH), 7.227.31 (m, 4H, ArH),
7.327.42 (m, 2H, ArH), 7.527.59 (m, 3H, ArH);®3CNMR (CDClk) U QaH3(CHB)sN
20.0 (CH2(CH2)2N), 30.0 CH2CH2N), 41.9 (CHN), 56.0 (CHO), 61.5 (d,*Jcp=72.9, G),
111.3 (d,2Jcp= 6.8, G9, 119.5 (d,%Jcp = 94.7, G°F, 121.2 (d,3Jcp = 11.6, GY, 123.7
(d,Jecp=1.1, G), 124.4 (d3Jcp=2.1, G), 126.7 (d,*Jcp = 99.9, G9", 128.0 (d3Jcp=11.7,
C:%)° 128.5 (d,Jep=1.2, G), 130.9 (dJcp=2.2, G), 132.0 (d,2Jcp= 8.6, G°)° 132.5(d, Jcp
=2.9, G°f,133.5 ,Jcp=3.0, &9, 134.3 (d3Jcp= 7.4, G, 134.8 (dJcp= 1.9, G), 138.5
(d,%Jcp=2.4, GJ), 161.2 (d2Jcp = 3.5, B9, 169.3 (d3Jcp= 1.8, G), ‘tentative assignments
31p (CDCE) i 3 PVI+H] *ouna = 420.1739, @GH27NOsP 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 oiharacterized as a mixtuiepmer A: 'H NMR
(CDClk) U OJHET.4,3BH, GH3(CH2)sN), 0.971.17 (m, 2H, El2(CH2)2N), 1.19 1.39
(m, 1H, CH,, CH2CH:2N), 1.38 1.52 (m, 1H, CH, CH2CH2N), 2.54 2.64 (m, 1H, CH, CH2N),
3.84i3.95 (m, 1H, CH, CH:N), 5.63 (d, 1H2Jwp = 10.7, GH), 6.57 (d, 1HJun = 7.6, ArH),
7.13 (d, 1HJun = 6.6, ArH), 7.297.41 (m, 3H, ArH), 7.427.60 (m, 4H, ArH), 7.67 (d, 1H,
Jun =7.2, ArH), 7.74 (d, 1HJun = 6.9, ArH), 7.988.02 (m, 4H, ArH);**C NMR (CDCl)
13.5 CH3(CH2)3N), 19.9 CH2(CH2)2N), 29.7 CH2CH2N), 41.9 (CHN), 61.7 (ddXJcp= 74.9,
Jor=2.5, G), 123.6 (d3Jcp=0.9, G), 124.5 (dJcp=2.3, G), 126.6 (d,2Jcp = 103.6, G°)°
127.2 {Jcp=100.7, G9, 128.5 (d2Jcp = 11.6, G®)° 128.7 (m, &, 129.1 (d,Jcp=1.8, G),
130.3 (dd,2Jcp= 2.1, YJcr = 235.0, CE), 131.6 (dd2Jcp = 11.3,2Jcr = 36.4, G9, 131.5 (d,
Jer=2.1, G), 131.9 (d,2Jcp = 8.2, G°Y 132.7 (dJcp = 4.0, G°)° 132.9 (dJcp = 3.1, GO,
133.0 (d,%Jcp = 6.6, G9, 133.6 (dJcpr=3.2, Ga), 134.2 (d,3Jcp = 10.5, G9, 139.7 (d,
2Jcp=2.4, G, 169.6 (d3Jcp=2.1, G); 3P (CDCE) U 2 &omer; B: *H NMR (CDCh)
0.89 (t,Jnur = 7.2, 3H, G3(CH2)3N), 1.191.31 (m, 2H, El2(CH2)2N), 1.54 1.66 (m, 1H, CH,
CH2CH2N), 1.66 1.76 (m, 1H, CH, CH.CH2N), 3.473.56 (m, 1H, CH, CH:N), 3.84 3.95
(m, 1H, CH, CH:N), 5.72 (d, 1H2Jwp=12.6, GH), 7.11 (d, 1HJun = 7.6, ArH), 7.28 (d, 1H,
Jun = 5.1, ArH), 7.297.41 (m, 3H, ArH), 7.427.60 (m, 4H, ArH), 7.80 (d, 1HJun = 7.3,
ArH), 7.74 (d, 1H,Jun = 6.9, ArH), 8.028.07 (m, 4H, ArH);**CNMR (CDCl) U
(CH3(CH2)3N), 19.9 CH2(CH2)2N), 29.9 CH2CH:2N), 42.1 (CHN), 61.9 (dd,Jcp=72.6,
Jor=3.0, G), 123.5 (dJcp=2.1, G), 124.2 (d3Jcp=0.9, G), 126.6 (d,"Jcp = 103.8, G°Y°
127.2 {dcp = 100.9, G), 128.5 (d2Jcp = 11.6, G°) 128.7 (m, &9, 129.1 (dJcp=1.4, G),
130.3 (dd3Jcp=2.1,%Jcr=239.8, CR), 131.2 (dJcpr=1.8, G), 131.6 (dd?Jcp=11.3,2JcF =
37.2,GY, 132.2 (d2Jcp=7.8, G 132.7 (dJcp = 3.3, G°)2 133.00 (d2Jcp= 6.6, G, 133.03
(d,Jcp=3.1, &9, 133.6 (d Jcp= 1.8, Gy, 134.5 (d2Jcp=10.5, G9, 138.2 (d2Jcp= 1.8, G,
168.3 (dJcp=2.1, G); 3P (CDCE) U 3 BM+H] *1ouna = 458.1504, @H24NO-F3P 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 oilcharacterized as a mixtulepmer A: 'H NMR
(CDClk) U OJnET.5, BH, GH3(CH2)sN), 1.021.23 (m, 2H, Ei2(CH2)2N), 1.37-1.64
(m, 2H, GH2CH2N), 2.94 3.02 (m, 1H, CH, CHzN), 3.83 3.97 (m, 1H, CH, CH:N), 5.43 (d,
1H, 2Jup = 10.5, GH), 6.70 (d, 1HJun = 7.6, ArH), 7.247.65 (m, 10H, ArH), 7.677.78 (m,
2H, ArH); ®CNMR (CDCls) U QH3(CHz)sN), 19.8 CH2(CH2)2N), 29.9 CH2CH2N),
41.7 (CHN), 60.7 (d,%Jcp=73.8, G), 123.2 (dd,Jcp=1.6, 1Jcr = 274.3, CE), 123.76 (d,
3)cp=2.5, G), 123.83 (dJcp= 0.9, G)), 127.7 (d1Jcp=98.6, GY", 128.4 (d 1Jcp=97.3, GO,
128.6 (m C9, 128.7 (dd3Jcp = 9.4,2Jcr = 30.6, GY, 129.00 (d3Jcp=11.8, G°)° 129.04 (d,
3Jcp = 13.3, G9, 129.3 (d,Jcp=2.8, G), 129.4 (d,Jcp = 4.0, GO 131.3 (d,Jecpr=1.9, G),
131.4 (d,2Jcp = 9.1, G 132.6 (dJcp= 3.1, G9, 133.3 (dJcp= 2.8, Ga), 134.5 (d,2Jcp =
8.6, GY, 137.9 (d2Jcp= 2.0, G4, 168.3 (d3Jcp = 1.6, G), "tentative assignment&P (CDCh)
U 2 Bon2rB:'HNMR (CDCk) U QJun& 1.3, 3H, GH3(CH2)3N), 1.021.23 (m, 2H,
CH2(CHa)2N), 1.37 1.64 (m, 2H, E1.CH2N), 3.29 3.97 (m, 1H, CH, CHzN), 3.83 3.97 (m,
1H, CHs, CH:N), 5.47 (d, 1H2Jwp = 10.9, GH), 6.98 (d, 1HJun = 7.2, ArH), 7.247.65 (m,
10H, ArH), 7.677.78 (m, 1H, ArH, 7.88 (d, 1HJun = 11.3, ArH);*>*C NMR (CDCl;) @
(CH3(CH2)3N), 19.9 CH2(CH>)2N), 30.0 CH2CH2N), 42.0 (CHN), 61.0 (d,*Jcp=73.8, G),
123.3 (dd,Jecp= 1.4, Jcr = 273.1, CE), 123.99 (d3Jcp=2.5, G), 124.00 (dJcp= 1.4, G),
128.5 (dXJcp=98.4, GY*, 128.77 (dd3Jcp = 9.4,%Jcr = 31.3, GY, 128.80 (mC9, 129.00 (d,
3Jcp=11.8, G°)° 129.2 (d2Jcp = 11.6, G9, 129.51 (dJcp = 3.2, CG°) 129.53 (dJcp= 2.9,
Cs), 129.6 (d,Jcp=96.3, G°)P, 131.3 (d,Jcp=2.2, G), 131.5 (d,2Jcp = 9.4, G°)? 132.9 (d,
Jer = 3.2, &9, 133.3 (dJcpr=2.8, Go), 135.3 (d,2Jcp = 8.4, G9, 138.3 (d,2Jcp=3.2, Ga),
168.6 (d3Jcp= 1.6, G), "tentative assignment3'P (CDCk) ti 3 (M+H] *touna = 458.1505,
CasH24NO2F3P 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 oigharacterized as a mixtulepmer A: 'H NMR
(CDCL) U 0Jun8&Z.2, BH, Ei3(CH2)sN), 1.061.33 (m, 2H, El(CH2)2N), 1.41- 1.69
(m, 2H, GH2CH2N), 2.95 3.04 (m, 1H, Ch, CH2N), 3.894.02 (m, 1H, CHd, CHN), 5.48 (d,
1H, 2p = 11.1, GH), 6.75 (d, 1HJun = 7.1, ArH), 7.297.35 (m, 1H, ArH, 7.40 7.56 (m,
5H, ArH), 7.5727.73 (m, 5H, ArH) 7.787.80 (m, 1H, ArH);’3*CNMR (CDCL) i
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(CH3(CHz2)aN), 19.8 CH2(CH2)2N), 29.9 CH2CH:2N), 41.7 (CHN), 60.7 (d,XJcp=74.2, G),

123.87 (dJcp=1.2, G)), 123.90 (d3Jcp= 2.4, G), 125.4 (d Ncr=261.1, CE), 125.4 (m, &9,

129.02 (d3Jcp=11.5, G°) 129.03 (dJcp=1.4, G), 131.3 (dd Jcp = 1.8,%Jcr = 16.0, G9),

131.47 (d,Jcp=2.2, G), 131.49 (d 2Jcp = 9.3,C9", 132.22 (d,2Jcp = 9.0, G°), 132.26
(d, Jep= 1.8, Ga), 132.27 (dNcp = 92.8, GY', 132.5 (d,"Jcp =104.3 C1°)°, 133.4 (d,Jcp =
1.4, G°¥ 138.0 (d,2Jcp=2.4, G3, 168.4 (d,%Jcp=0.9, G), "tentative assignments'P
(CDCk)U 2 Bomkr;B:'HNMR (CDCk) U  Qlun 8 B.1, 3Ht GH3(CH2)sN), 1.061.33
(m, 2H, CH2(CH2)2N), 1.41- 1.69 (m, 2H, E12CH2N), 3.313.40 (m, 1H, CH, CHzN), 3.89

4.02 (m, 1H, CH, CHN), 5.51 (d, 1H,23wp=11.2, GH), 7.14 (d, 1H,Jun = 6.4, ArH),
7.35 7.40 (m, 1H, ArH), 7.407.56 (m, 5H, ArH), 7.577.73 (m, 5H, ArH) 7.737.80 (m, 1H,
ArH); ®*CNMR (CDCl) G Q@H3(CHg)sNY, 19.9 CH2(CH2)2N), 30.0 CH2CH:2N), 42.0
(CH2N), 61.1 (dNcp=73.7, G), 124.04 (dJcp= 1.4, Gy), 124.06 (d3Jcp=1.7, G), 125.4 (d,
Lcr = 261.1, CR), 125.4 (m, &), 129.0 (d3Jcp=11.0, G°)} 129.1 (dJcp=1.4, G), 131.4
(dd, Jcp = 1.6,%)cF = 15.4, G, 131.5(d, 2Jcp = 9.3,C29", 131.6(d, Jer= 1.6, G), 132.3 (d,
Lecp=94.0, GY", 132.41 (d2Jcp=9.0, G®Y, 132.44 (dJcp = 2.3, Ga), 134.5 (dXJcp = 103.9,
C1°f, 133.4 (dJcp = 1.4, G 138.4 (d,2Jcp= 2.7, G4, 168.8 (d2Jcp=0.9, G), "tentative
assignments’P (CDCE) U 3 [M:+H] *ouna = 458.1506, @H24NO2F3P requires 458.1491.

2-Phenylphenyl(phenyl) (2butyl-3-oxo-2,3-dihydro -2H-isoindol-1-yl)phosphine oxide (g)
Yield: 96% (0.45 g)dr: 40:60, yellow oil;characterized as a mixtudsomer A: *H NMR
(CDCl) U 0Jn8 3.5, BH, E3(CH2)sN), 0.981.09 (m, 2H, Ei2(CH2)2N), 1.19 1.36
(m, 2H, H2CH2N), 2.47 2.55 (m, 1H, CH, CH2N), 3.65 3.76 (m, 1H, CH, CH:N), 4.47 (d,
1H, 2Jwp = 12.3, GH), 6.56 (d, 1HJun = 7.7, ArH), 7.077.19 (m, 2H, ArH), 7.247.28 (m,
2H, ArH), 7.287.43 (m, 5H, ArH), 7.437.49 (m, 2H, ArH), 7.507.55 (m, 1H, ArH),
7.557.61 (m, 1H, ArH), 7.647.66 (m, 1H, ArH), 7.667.74 (m, 1H, ArH), 7.78 (d, 1H,
Jun = 7.8, ArH), 7.868.02 (m, 1H, ArH);®*C NMR (CDCls) u  QCH3(CHB)sN), 20.0
(CH2(CH2)2N), 29.6 CH2CH2N), 41.9 (CHN), 58.6 (d,’Jcp=70.0, G), 123.0 (dJcp= 1.3,
Cs), 123.1 (d2Jcp=2.4, G), 125.3 (d,Jcp = 1.8, ArC), 127.3 (dJcp = 12.1, ArC), 127.7 (d,
Jep=11.6, ArC), 128.0 (dJcp = 100.2, ArC),128.35 (dJcp= 2.0, G), 128.38 (ArC), 128.8
(ArC),129.7 (dJcp=1.8, G), 129.8 (ArC), 131.0 (dJcp=10.1, ArC), 131.7 (dJcp = 102.7,
ArC), 132.2 (dJcp= 2.6, Gg), 132.6 (d,Jcp = 8.7, ArC), 132.7 (dJcp = 4.7, ArC), 132.9 (d,
Jep= 5.0, ArC), 133.5 (dJcp=11.9, ArC),138.4 (d2Jcp= 1.7, G4, 140.2 (d Jcp= 3.1, ArC),
147.4 (d,Jcp = 8.8, ArC),167.9 (d,*Jcp=1.8, G); *'P (CDCE) i 3 &omeér, B: 'H NMR
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(CDClk) U 0Jn&€.5, BH, GH3(CH2)sN), 1.091.18 (m, 2H, Ei2(CH2)2N), 1.19 1.36
(m, 2H, GH2CH2N), 3.65 3.76 (m, 1H, CH, CH2N), 3.823.91 (m, 1H, CH, CHN), 4.61 (d,
1H, 2Jup=8.7, GH), 6.85 (d, 1HJun = 11.4, ArH), 7.077.19 (m, 3H, ArH), 7.247.28 (m,
2H, ArH), 7.28 7.43 (m, 5H, ArH), 7.437.49 (m, 2H, ArH), 7.507.55 (m, 1H, ArH),
7.55 7.61 (m, 1H, ArH), 7.617.66 (m, 1H, ArH), 7.667.74 (m, 1H, ArH), 7.868.02 (m, 1H,
ArH); BCNMR (CDCk) U Q@H4(CHR)sN), 20.3 CH2(CH)2N), 30.5 CH2CH2N), 42.1
(CH2N), 59.2 (d,"Jcp=71.0, G), 124.2 (dJcp=0.9, G), 124.5 (dJcp=1.0, G), 125.6 (d,
Jep= 2.3, ArC), 127.4 (dJcp = 11.9, ArC), 127.9 (dJcp = 11.4, ArC), 128.1 (dJcp = 95.5,
ArC), 128.6 (ArC)128.7 (d Jcp = 2.3, G), 128.9 (ArC), 129.8 (ArC)130.6 (dJcp= 1.4, G),
131.0 (d,Jcp=10.0, ArC), 131.7 (dJcp = 95.0, ArC), 132.86 (dcr = 9.0, ArC), 132.87 (d,
Jcp=5.0, ArC), 133.0 (dJcp= 3.8, ArC), 133.5 (dJcp=11.6, ArC),133.9 (d,Jcp=3.2, G»),
139.5 (d,2Jcp=4.1, Gg, 140.7 (d,Jcp = 3.4, ArQ, 147.5 (d,Jcpr = 9.0, ArC),169.3 (d,
3Jcp=1.3, G); 3P (CDCB) 11 36.2;[M+H] *found = 466.1942, GH20NO2P 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: 178180 °C;!H NMR (CDCk) 0 0Ju#=36.5(3H,
CH3(CH2)3N), 0.460.51 (m, 1H, CH, CH2(CH2)2N), 0.64 0.76 (m, 1H, CH, CH2(CH2)2N),
0.78 0.90 (m, 1H, CH, CH2CH2N), 0.90 1.00 (m, 1H, CH, CH2CH2N), 1.90'1.98 (m, 1H,
CHa, CH2N), 3.673.76 (m, 1H, CH, CH:N), 5.81 (d, 1H2Jwp=10.5, GH), 7.28 7.37 (m,
3H, ArH), 7.38 7.52 (m, 4H, ArH), 7.577.70 (m, 4H, ArB, 7.76 (d, 1HJun = 7.8, ArH), 7.92
(d, 1H, 34w = 7.8, ArH), 8.00 (d, 1HJwH = 8.3, ArH), 8.10 (d, 1HJuH = 8.2, ArH), 9.26 (d,
1H, Jun = 8.7, ArH); ®*C NMR (CDCl) U CH3(CHR)3N), 19.5 CH2(CH2)2N), 29.8
(CH2CH:2N), 41.1 (CHN), 60.3 (d,\Jcp=72.1, G), 123.4 (dJcp=1.7, G), 124.59 (d3Jcp=
14.4, GY, 123.64 (d2Jcp=2.1, G), 125.7 (d,"Jcp = 100.1, G, 126.4 (d2Jcp = 4.4, GY,
127.1 (@9, 127.2 (d,3cp = 93.7, G®)P 128.1 (G9, 128.3 (d,2Jcp = 11.4, GP)° 128.5 (d,
Jep=1.7, G), 129.5 (dJcp= 1.7, G9, 131.4 (d Jecp= 1.7, G), 131.9 (d Jep= 3.1, G°)° 131.0
(d, 2cp = 7.8, G°)P 132.5 (dJcp= 2.5, Ga), 132.5 (d,3Jcp = 11.5, G9, 134.0 (d2Jcp= 5.2,
Co9, 134.1 (d2Jcp= 5.3, G, 134.1 (d,Jcp = 2.9, G9, 140.0 (d,2Jcp=3.6, G4), 169.4 (d,
3Jcp=2.3, G); 3P (CDCE) U 3 [M+H] *founa = 440.1794, GH27NO2P requires 440.1773.
Isomer B: colourless oilH NMR (CDCk) 0  0Jun® 3.3, 8H, GH3(CH2)3N), 1.271.37
(m, 2H,CH2(CH>)2N), 1.64 1.87 (m, 2HCH-CH:N), 3.723.80 (m, 1H, CH, CH:N), 3.94
4.04 (m, 1H, CH, CH:N), 5.83 (d, 1H,2J4p=11.8, GH), 5.94 (d, 1H,JuH =7.7, ArH),
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7.09 7.21 (m, 3H, ArH), 7.297.42 (m, 5H, ArH), 7.52 (t, 1HJu = 7.4, ArH), 7.67 (t, 1H,
Jun = 7.5, ArH), 7.717.80 (m, 2H, ArH), 8.02 (d, 1Hp1 = 8.2, ArH), 8.12 (d, 1HJnn = 6.4,

ArH), 9.22 (d, 1H,Jwm=8.5, ArH); ®CNMR (CDCk) U  CTHs(Cl2)sN) 20.1
(CH2(CH2)2N), 30.2 CH2CH2N), 42.1 (CHN), 61.9 (d,"Jcp=71.2, G), 123.5 (dJcp= 2.0,

Cs), 123.8(d, 3Jcp=10.9, G), 124.2(d, 3Jcp = 13.9, G9, 126.3 (dXJcp = 99.5, G9Y, 126.5 (d,
Lep=94.7, G2 126.6 (d2Jcp= 4.1, GY, 127.1 (@), 128.3 (&), 128.3 (d3Jcp=11.4, G°)

128.8 (dJcp= 1.6, G), 129.4 (dJcp= 0.8, G9, 131.0 (dJcp= 1.5, G), 132.3 (d,2Jcp = 8.3,

Cx°)? 132.5 (d3Jcp= 11.0, G, 132.9 (dJcp=2.9, G, 133.3 (d Jcp = 3.3, G°) 134.00 (d,
Jop= 3.4, G9, 134.02 (d2Jcp= 4.9, G9, 134.1 (d3Jcp= 4.3, G, 138.5 (d2Jcp=2.1, Ga),

168.3 (d,3Jcp=1.8, G); 3P (CDCh) U 3 #M+18] *touna = 440.1788, @H27NO2P requires
440.1773.

3 . 3H NMR, 13C NMR and 3P NMR spectra
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