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General procedure for the preparation of substituted y-aminoesters or y-
aminonitriles (3). A screw cap seal tube (15 mL) initially fitted with a septum containing
Ni(phen)Br; (0.0125 mmol) and zinc powder (0.75 mmol) was evacuated and purged
with nitrogen gas three times. Freshly distilled acetonitrile (1.0 mL), H O (9 pL, 0.50
mmol), benzaldimine (0.25 mmol) and acrylate or nitrile (0.75 mmol) were added to the
system and the septum was replaced with a screw cap. The reaction mixture was stirred at
80 °C for the desired reaction time (20 h). The reaction mixture was cooled to room
temperature and diluted with dichloromethane. The mixture was filtered through a silica
gel pad (0.5 cm) and washed thoroughly with dichloromethane. The filtrate was
concentrated in a rotary evaporator to get the crude product. Further separation of the
crude product on a silica gel column using a mixture of hexanes and ethyl acetate as
eluent afforded the desired pure product 3. Compounds 3a-q were synthesized according
to this procedure and their spectral data were given below.

General procedure for the synthesis of pyrrolidinones (4). A screw cap seal
tube (15 mL) initially fitted with a septum containing Ni(phen)Br; (0.01250 mmol) and
zinc powder (49 mg, 0.750 mmol) was evacuated and purged with nitrogen gas three
times. Freshly distilled acetonitrile (1.0 mL), H,O (0.50 mmol), benzaldimine (0.25
mmol) and acrylate (0.75 mmol) were added to the system and the septum was replaced
with a screw cap. The reaction mixture was stirred at 80 °C for 20 h. The reaction
mixture was cooled to room temperature and diluted with dichloromethane. The mixture
was filtered through silica gel pad and washed with dichloromethane. The solvent was
removed under vacuum to give crude product 3. To the crude product 3 were added

toluene (2.0 ml) and catalytic amount of p-TSA (p-toluenesulfonic acid) (10%, 0.0250



mmol). The mixture was kept at 120 °C for 4 h. The mixture was cooled to room
temperature and the solvent was removed under vacuum. Then the residue was separated
on a silica gel column using a mixture of hexanes and ethyl acetate as eluent to afford the
desired pure product 4. Compounds 4a-j were synthesized according to this procedure
and the spectral data of these compounds were given below.

Procedure for the synthesis of amino derivatives 5a and Sb:. y-Amino nitrile
3f prepared as per the earlier procedure was treated with CAN in acetonitrile according to
the procedure reported previously to give 5a." The Boc masked compound 5b was
obtained by treating 3f with CAN and (Boc),O by following the reported procedure.”

Procedure for the synthesis of Nickel complexes: Nickel catalysts Ni(bpy)CL>?,
Ni(phen)L,**, Ni(phen)Br,* Ni(tmeda)Br, *, Ni(dppe)Br,*® and Ni(PPhs),Br,* used for
the study of ene-imine coupling were prepared according to the reported procedures.’
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Table 1. Results for the Formation of 3a in the Presence of Various Catalysts and

Solvents.®

entry catalyst yield entry catalyst yield
1 Ni(dppe)Br; trace 10 Ni(phen)Cl, 81
2 Co(dppe)l, 0 11 Ni(bipy) Br, 75
3 Co(dppe)Cl, 0 12 Ni (tmeda)Br; 0
4 Co(PPh;).l,, 3 PPh; 0 13 Ni(bipy)Cl, 37
5 phen 0 14 Ni(dppe)Br,, furan  trace
6 Ni(cod),, phen 0°
7 Ni(phen)I, 55
8 Ni(dppe)Br,, phen 90
9 Ni(phen)Br;, 99

®Except otherwise mentioned, all the reactions were carried out in nitrogen atmosphere using 1a,
(0.25 mmol), alkene 2a (0.75 mmol), metal complex (0.01250 mmol), H,O (0.50 mmol) and Zn
(0.75 mmol) in CH3CN or the solvent mentioned in each entry (1.0 mL) at 80 °C for 20 h. All the
yields mentioned above are NMR yields using mesitylene as internal standard. "No zinc was
added. (phen = 1,10-phenanthroline, bipy = 2,2’-bipyridine, tmeda = N,N,N’N’-
tetramethylethylenediamine)



Table 2. Results for the Formation of 3a in the Presence of Various Hydrogen Sources

entry proton source yield entry hydrogen source yield
1 H,O 99 4 (Me);SiH 0
2 none 0 5 (Me);COOH 0
3 AcOH 0 6 MeOH 8

#All the reactions were carried out in nitrogen atmosphere using 1a, (0.25 mmol), alkyne 2a (0.75
mmol), Ni(phen)Br, (0.0125 mmol), proton source (0.50 mmol) and Zn (0.75 mmol) in CH;CN
(1.0 mL) at 80 °C for 20 h.
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Ethyl 4-(4-fluorophenyl)-4-(phenylamino)butanoate (3a): light brown solid; mp = 57
°C; R¢= 0.34 (20% ethyl acetate in hexanes); "H NMR & 1.24 (t, J = 7.0 Hz, 3H), 2.04-
2.13 (m, 2H), 2.40 (t, J = 7.0 Hz, 2H), 4.12 (q, J = 7.2 Hz, 2H), 4.36 (t, J = 6.8 Hz, 1H),
6.47-6.49 (m, 2H), 6.64 (t, J = 7.2 Hz, 1H), 6.97-7.02 (m, 2H), 7.05-7.10 (m, 2H) and
7.28-7.32 (m, 2H); °C NMR & 14.2, 31.2, 33.3, 57.1, 60.6, 113.2, 115.4, 115.6, 117.4,
127.8, 127.9, 129.1, 138.8, 138.9, 146.9, 160.9, 162.8 and 173.5; HRMS (EI") 301.1478
(cal. for C1gH,0FNO, 301.1478); IR 1501, 1605, 1728, 2931 and 3394 cm™.
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Ethyl 4-phenyl-4-(phenylamino)butanoate (3b): light brown solid; mp = 88 °C; R¢=
0.41 (20% ethyl acetate in hexanes);'H NMR & 1.24-1.28 (t, J = 7.2 Hz, 3H), 2.12-2.18
(m, 2H), 2.42 (t, J = 7.2 Hz, 2H), 4.14 (q, J = 7.2 Hz, 2H), 4.39 (t, J = 6.8 Hz, 1H), 6.52-
6.54 (m, 2H), 6.65 (t, J = 7.6 Hz, 1H), 7.08-7.12 (m, 2H), 7.24-7.26 (m, 1H) and 7.31-
7.37 (m, 4H); °C NMR & 14.2, 31.3, 33.2, 57.7, 60.5, 113.2, 117.2, 126.3, 127.1, 128.6,
129.0, 143.1, 147.2 and 173.5; HRMS (EI") 283.1574 (cal. for C;sH,NO, 283.1572); IR
1497, 1597, 1713, 3024 and 3394 cm.
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tert-Butyl 4-(4-fluorophenyl)-4-(phenylamino)butanoate (3¢): viscous liquid; R¢= 0.52
(20% ethyl acetate in hexanes); 'H NMR & 1.44 (s, 9H), 1.97-2.10 (m, 2H), 2.31 (dt, J =



2.8 and 7.2 Hz, 2H), 4.31-4.34 (m, 1H), 6.45-6.47 (m, 2H), 6.63 (t, J = 7.2 Hz, 1H), 6.96-
7.01 (m, 2H), 7.05-7.09 (m, 2H) and 7.28-7.31 (m, 2H); *C NMR § 28.1, 32.4, 33 4,
57.3,80.7,113.2,115.4, 115.5, 117.3, 127.8(2C), 129.1, 139.1(2C), 147.1, 160.9, 162.8
and 172.9; HRMS (EI") 329.1793 (cal. for C20H24FNO, 329.1791); IR 1227, 1501, 1605,
1720, 2977 and 3402 cm’.
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Ethyl 4-(4-methoxyphenyl)-4-(phenylamino)butanoate (3d): viscous liquid; R¢= 0.23
(20% ethyl acetate in hexanes); 'H NMR & 1.26 (t, J = 7.0 Hz, 3H), 2.05-2.19 (m, 2H),
241 (t, J=7.0 Hz, 2H), 3.81 (s, 3H), 4.16 (q, J = 7.2 Hz, 2H), 4.35(t, J = 6.8 Hz, 1H),
6.51-6.53 (m, 2H), 6.63 (dt, J = 1.0 and 7.2 Hz, 1H), 6.84-6.87 (m, 2H), 7.06-7.10 (m,
2H) and 7.24-7.26 (m, 2H); °C NMR & 14.2, 31.2, 33.2, 55.2, 57.1, 60.5, 113.2, 114.0,
117.2, 127.4, 129.0, 135.0, 147.2, 158.6 and 173.6; HRMS (EI") 313.1676 (cal. for
C1oH23NO; 313.1678); IR 1512, 1605, 1728, 2931 and 3394 cm’.
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Ethyl 4-(4-butylphenylamino)-4-(4-methoxyphenyl)butanoate (3e): viscous liquid; Ry
= 0.35 (20% ethyl acetate in hexanes); 'H NMR & 0.89 (t, J=7.0 Hz, 3H), 1.24 (t, J=7.2
Hz, 3H), 1.28-1.33 (m, 2H), 1.46-1.53 (m, 2H), 2.03-2.16 (m, 2H), 2.37(t, J = 7.2 Hz,
2H), 2.44(t, J = 7.6 Hz, 2H), 3.77 (s, 3H), 4.12 (q, J = 7.2 Hz, 2H), 4.29 (t, J = 6.8 Hz,
1H), 6.45 (d, J = 8.4 Hz, 2H), 6.85(d, J = 8.4Hz, 2H), 6.90 (d, J = 8.4Hz, 2H) and 7.25
(d, J = 8.8 Hz, 2H); C NMR & 13.9, 14.2, 22.3, 31.3, 33.3, 33.9, 34.6, 55.2, 57.3, 60.5,
113.3, 114.0, 127.4, 128.9, 131.6, 135.3, 145.1, 158.6 and 173.6; HRMS (EI") 369.2307
(cal. for Co3H3 NO3 369.2304); IR 1242, 1512, 1612, 1728, 2931 and 3394 cm’
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Methyl 4-(4-methoxyphenylamino)-4-phenylbutanoate (3f): viscous liquid; Re= 0.28
(20% ethyl acetate in hexanes); 'H NMR & 1.99-2.09 (m, 2H), 2.33 (t, J = 7.2 Hz, 2H),
3.58 (s, 3H), 3.59 (s, 3H), 4.22 (t, J = 7.2 Hz, 1H), 6.38-6.42 (m, 2H), 6.58-6.62 (m, 2H),
7.13-7.16 (m, 1H) and 7.21-7.23 (m, 4H);"*C NMR & 30.9, 33.2, 51.6, 55.6, 58.4, 114.5,
114.7,126.4, 127.1, 128.6, 141.3, 143.2, 151.9 and 173.9; HRMS (EI") 299.1521 (cal. for
C1sH21NO3 299.1521); IR 1242, 1512, 1728, 2947 and 3386 cm’.

Methyl 4-(4-methoxyphenylamino)-4-phenyl-2-deutero-butanoate (3f-D: deuterium
content 68%). 'H NMR & 2.04-2.18 (m, 2H), 2.36-2.41 (m, 2H), 3.65 (s, 3H), 3.67 (s,
3H), 4.29 (t, J=6.5 Hz, 1H), 6.47 (d, J = 8.0 Hz, 2H), 6.66 (d, J = 8.5 Hz, 2H), 7.20-7.22
(m, 1H) and 7.28-7.31 (m, 4H); >C NMR & 30.9, 33.2, 51.6, 55.6, 58.4, 114.5, 114.7,
126.4, 127.1, 128.6, 141.3, 143.2, 151.9 and 173.9; HRMS (EI") 300.1582 (cal. for
C15H20DNO; 300.1584); IR 1242, 1512, 1728, 2947 and 3379 cm™
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Methyl 4-(4-methoxyphenylamino)-2-methyl-4-phenylbutanoate (3g): viscous liquid;
R¢= 0.35 (20% ethyl acetate in hexanes); 'H NMR & 1.17 (d, J = 7.0 Hz, 3H), 1.20 (d, J =
7.5 Hz, 3H), 1.73-1.78 (m, 1H), 1.83-1.89 (m, 1H), 2.18-2.26 (m, 1H), 2.54-2.63 (m, 1H),
3.61 (s, 3H), 3.65 (s, 3H), 3.66 (m, 3H), 4.32 (t, J = 7.0 Hz, 1H), 6.45 (d, J = 9.0 Hz, 2H),
6.66 (d, J = 8.5 Hz, 2H), 7.18-7.21 (m, 1H) and 7.27-7.31 (m, 4H);">*C NMR & 17.7, 17.8,
36.5,37.4,42.1, 42.3, 51.7, 55.7, 57.2, 114.7, 114.9, 126.3, 126.4, 127.1, 128.6, 141.1,
143.3, 152.1 and 176.8; HRMS (EI") 313.1685 (cal. for C;oH,3NO3 313.1678); IR 1242,
1512, 1728, 2947 and 3379 cm’™.
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Methyl 4-(4-methoxyphenylamino)-4-cyclohexylbutanoate (3h): viscous liquid; Ry=
0.49 (20% ethyl acetate in hexanes); 'H NMR § 0.99-1.22 (m, 4H), 1.43-1.50 (m, 1H),
1.56-1.66 (m, 4H), 1.71-1.73 (m, 3H), 1.86-1.92 (m, 1H), 2.30-2.42 (m, 2H), 3.11 (m,
1H), 3.58 (s, 3H), 3.68 (m, 3H), 6.48 (d, J = 8.5 Hz, 2H) and 6.69 (d, J = 9.0 Hz, 2H);"’C
NMR 6 26.8, 26.9, 27.0, 27.6, 29.3, 29.5, 31.6, 42.4, 51.7, 56.0, 58.7, 114.3, 115.2,
143.3, 151.8 and 174.6; HRMS (EI") 305.1993 (cal. for C;sH»;NO3 305.1991); IR 1242,
1512, 1736, 2360 and 3394 cm’.
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4-(4-Fluorophenyl)-4-(phenylamino)butanenitrile (3i): pale yellow solid; mp = 109
°C; Ry= 0.17 (20% ethyl acetate in hexanes); 'H NMR & 2.03-2.19 (m, 2H), 2.30-2.49
(m, 2H), 4.48 (t, J = 6.8 Hz, 1H), 6.55 (d, J = 8.0 Hz, 2H), 6.70 (t, J = 7.2, 1H), 7.03 (t, J
= 8.4 Hz, 2H), 7.11(t, J = 7.6 Hz, 2H), and 7.24-7.32 (m, 2H); °C NMR § 14.8, 33.9,
56.5,113.9, 116.1, 116.3, 118.6, 119.5, 128.1, 128.2, 129.6, 137.7(2C), 146.6, 161.2 and
163.7; HRMS (EI") 254.1213 (cal. for C¢H;sFN 254.1219); IR 1227, 1505, 1605, 2245,
2931 and 3387 cm’.

p
MeO. :
NH CN

3

N

(& J

4-(4-Methoxyphenylamino)-4-phenylbutanenitrile (3j): light brown solid; mp = 92 °C;
Re= 0.18 (20% ethyl acetate in hexanes); 'H NMR & 2.06-2.18 (m, 2H), 2.30-2.36 (m,



1H), 2.41-2.47 (m, 1H), 3.68 (s, 3H), 4.40 (t, J = 7.0 Hz, 1H), 6.54 (d, J = 8.5 Hz, 2H),
6.70 (d, J = .9.0Hz, 2H), 7.24-7.27 (dt, J = 2.0 and 7.0 Hz, 1H) and 7.30-7.35 (m, 4H);
3C NMR & 14.4, 33.5, 55.6, 57.8, 114.7, 115.2, 119.4, 126.3, 127.7, 128.9, 140.5, 141.7
and 152.4; HRMS (EI") 266.1419 (cal. for C;7H;sNO, 266.1419); IR 1512, 2245, 2939
and 3387 cm™.
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4-(4-Methoxyphenylamino)-4-(4-methoxyphenyl)butanenitrile (3k): viscous liquid; R¢
= 0.14 (20% ethyl acetate in hexanes); 'H NMR & 2.00-2.07 (m, 1H), 2.11-2.19(m, 1H),
2.27-2.33 (m, 1H), 2.39-2.44 (m, 1H), 3.68 (s, 3H), 3.76 (s, 3H), 4.35 (t, J = 7.0 Hz, 1H),
6.30 (d, J=9.0 Hz, 2H), 6.69 (d, J = .8.5 Hz, 2H), 6.85 (d, J=9.0 Hz, 2H), and 7.21 (d, J
=9.0 Hz, 2H); C NMR & 14.4, 33.4, 55.2, 55.6, 57.4, 114.3, 114.8, 115.4, 119.4, 127.4,
133.5, 140.5, 152.6 and 159.1; HRMS (EI") 296.1549 (cal. for C;sHN,0, 296.1525); IR
1512, 2245, 2939 and 3371 cm’™.
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4-(4-Methoxyphenylamino)-2-methyl-4-phenylbutanenitrile (31): pale brown solid;
mp = 122 °C; R¢= 0.25 (20% ethyl acetate in hexanes); 'H NMR & 1.30 (d, J = 6.5 Hz,
3H), 1.80-1.86 (m, 1H), 2.20-2.26 (m, 1H), 2.42-2.50 (m, 1H), 3.68 (s, 3H), 4.45 (t, J =
7.5 Hz, 1H), 6.53 (dd, J = 3.5 and 9.0 Hz, 2H), 6.69 (d, J = .3.5 and 8.5 Hz, 2H), 7.24-
7.27 (m, 1H) and 7.32-7.36 (4H); >C NMR & 18.2, 22.9, 42.2, 55.7, 57.1, 114.8, 115.0,
122.7, 126.4, 127.8, 129.0, 140.6, 142.1 and 152.4; HRMS (EI") 280.1562 (cal. for
C15H20N,0 280.1576); IR 1512, 2237, 2931 and 3379 cm’.

4-(4-Methoxyphenylamino)-2-methyl-4-phenylbutanenitrile (31’): pale brown solid;
mp = 121 °C; Re= 0.23 (20% ethyl acetate in hexanes); 'H NMR & 1.35 (d, J = 7.0 Hz,



3H), 1.87-1.92 (m, 1H), 2.07-2.13 (m, 1H), 2.89-2.96 (m, 1H), 3.68 (s, 3H), 4.54-4.56
(m, 1H), 6.54 (d, J = 9.0 Hz, 2H), 6.68 (d, J = 9.5 Hz, 2H), 7.21-7.24 (m, 1H) and 7.27-
7.35 (4H); °C NMR & 18.1, 23.0, 42.8, 55.6, 57.0, 114.8, 115.5, 122.7, 126.1, 127.5,
128.9, 140.5, 142.3 and 152.6; HRMS (EI") 280.1572 (cal. for C15H,0N,0 280.1576); IR
1512, 2237, 2924 and 3371 cm’.
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4-(4-Methoxyphenylamino)-4-cyclohexylbutanenitrile (3m): viscous liquid; R¢= 0.47
(20% ethyl acetate in hexanes); '"H NMR & 0.98-1.09 (m, 2H), 1.10-1.24 (m, 3H), 1.46-
1.52 (m, 1H), 1.56-1.61 (m, 1H), 1.63-1.66 (m, 2H), 1.69-1.75 (m, 3H), 1.93-1.99 (m,
1H), 2.39-2.50 (m, 2H), 3.19-3.22 (m, 1H), 3.76 (s, 3H), 6.54 (d, J = 8.5 Hz, 2H) and
6.65 (d, J = .8.5 Hz, 2H); °C NMR 3 14.5, 26.2(2C), 26.4, 28.4, 28.8, 29.2, 42.0, 55.7,
57.9, 114.4, 115.0, 120.1, 142.1 and 151.9; HRMS (EI") 272.1893 (cal. for C;7HN,O
272.1889); IR 1512, 2245, 2924 and 3387 cm’.
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4-Methoxy-N-(1-phenyl-3-(phenylsulfonyl)propyl)benzenamine (3n): light brown
solid; mp = 154 °C; Ry= 0.16 (20% ethyl acetate in hexanes); 'H NMR & 2.16-2.29 (m,
2H), 3.12-3.18 (m, 1H), 3.20-3.26 (m, 1H), 3.67 (s, 3H), 4.36 (t, J = 7.3 Hz, 1H), 6.48 (d,
J = 8.5 Hz, 2H), 6.66 (d, J = .9.0 Hz, 2H), 7.20-7.24 (m, 3H), 7.28 (t, J = 7.5 Hz, 2H),
7.54 (t,J="7.8 Hz, 2H), 7.64 (t, J = 7.8 Hz, 1H) and 7.87 (d, J = 8.0 Hz, 2H); "C NMR §
30.6, 53.3, 55.6, 57.8, 114.7, 115.5, 126.4, 127.7, 128.0, 128.9, 129.3, 133.8, 139.0,
140.0, 141.6 and 152.7; HRMS (EI") 381.1408 (cal. for C2,H»3NOsS 381.1399); IR 1149,
1234, 1303, 1512, 2931 and 3379 cm’.
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4-(4-Methoxyphenylamino)butanenitrile (30): viscous liquid; Rr= 0.11 (20% ethyl
acetate in hexanes); 'H NMR & 1.90-1.95 (m, 2H), 2.45 (t, J = 7.0 Hz, 2H), 3.24 (t, J =
7.0 Hz, 2H), 3.73 (s, 1H), 6.57 (d, J = 9.0 Hz, 2H) and 6.77 (d, J = .9.5 Hz, 2H); “C
NMR § 14.8, 25.4, 43.3, 55.8, 114.3, 115.0, 119.4, 141.6 and 152.5; HRMS (EI')
190.1104 (cal. for C;;H14N,0 190.1106); IR 1234, 1512 and 2939 cm™.
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4-(4-Methoxyphenylamino)-4-(1-heptyl)butanenitrile (3p): viscous liquid; Ry = 0.28
(20% ethyl acetate in hexanes); '"H NMR & 0.85 (t, J = 6.8 Hz, 3H), 1.21-1.30 (m, 4H),
1.39-1.46 (m, 2H), 1.96-2.09 (m, 2H), 2.12 (dt, J = 1.6 and 6.8 Hz, 2H), 2.56-2.60 (m,
2H), 3.74 (s, 3H), 4.11 (t, J = 6.8 Hz, 1H), 6.66 (d, J = 8.8 Hz, 2H) and 6.78 (d, 9.1 Hz,
2H);"°C NMR & 13.8, 14.0, 18.5, 22.1, 28.2, 30.9, 31.8, 46.5, 55.6, 78.8, 85.3, 114.8,

116.3, 119.2, 140.2 and 153.3;HRMS (EI") 284.1887 (cal. for C1sH24N,O 284.1889); IR
1242, 1458, 1512, 2245 and 2931 cm’.




4-(4-Methoxyphenylamino)-4-(furan-2-yl)butanenitrile (3q): viscous liquid; R¢y= 0.21
(20% ethyl acetate in hexanes); '"H NMR § 2.14-2.23 (m, 2H), 2.35-2.43 (m, 1H), 2.45-
2.51 (m, 1H), 3.71 (s, 3H), 4.51 (t, J = 7.2 Hz, 1H), 6.18 (d, J = 3.2 Hz, 1H), 6.27 (m,
1H), 6.61 (d, J=6.4 Hz, 1H), 6.62 (d, J = 6.8 Hz, 1H), 6.74 (d, J = 6.4 Hz, 1H), 6.75 (d,
J=6.8 Hz, 1H) and 7.33 (m, 1H);">*C NMR § 14.1, 30.3, 52.1, 55.6, 107.0, 110.2, 114.8,
115.9, 119.2, 140.1, 142.1, 153.0 and 153.9;HRMS (EI") 256.1213 (cal. for C;5HsN,O,
256.1212); IR 1242, 1512, 2360 and 2939 cm’.
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5-(4-Fluorophenyl)-1-phenylpyrrolidin-2-one (4a): viscous liquid; Rf = 0.50 (40%
ethyl acetate in hexanes); 'H NMR & 1.96-1.99 (m, 1H), 2.57-2.63 (m, 2H), 2.65-2.77 (m,
1H), 5.21-5.23 (m, 1H), 6.96 (t, J = 8.5 Hz, 2H), 7.05 (t, J = 7.5 Hz, 1H), 7.15-7.18(m,
2H), 7.21-7.24 (m, 2H) and 7.35 (d, J = 7.5 Hz, 2H);"*C NMR & 29.2, 31.1, 63.2, 115.8,
116.0, 122.3, 125.1, 127.6(2C), 128.7, 136.9(2C), 137.9, 161.1, 163.1 and 174.7; HRMS
(ET") 255.1056 (cal. for C1¢H 4FNO 255.1059); IR 1381, 1501, 1697 and 2947 cm’.
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1,5-Diphenylpyrrolidin-2-one (4b): light brown solid; mp = 100 °C; R¢= 0.63 (40%
ethyl acetate in hexanes); "H NMR § 1.97-2.02 (m, 1H), 2.58-2.64 (m, 2H), 2.72-2.77 (m,
1H), 5.22-5.25 (m, 1H), 7.04 (t, J = 7.2 Hz, 1H), 7.19-7.24 (m, 5H), 7.29 (t, J = 7.2 Hz,
2H) and 7.39 (d, J = .8.0 Hz, 2H);"?C NMR § 29.2, 31.2, 63.9, 122.2, 124.9, 125.9, 127.7,
128.6, 128.9, 138.1, 141.2 and 174.9; HRMS (EI') 237.1158 (cal. for C;sH;sNO
237.1154); IR 1381, 1497, 1697 and 2947 cm™
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5-(4-Methoxyphenyl)-1-phenylpyrrolidin-2-one (4c¢): viscous liquid; Ry = 0.45 (40%
ethyl acetate in hexanes); 'H NMR & 1.93-1.99 (m, 1H), 2.55-2.62(m, 2H), 2.70-2.76 (m,
1H), 3.73 (s, 3H), 5.17-5.19 (m, 1H), 6.80 (d, J = 8.5 Hz, 2H), 7.04 (t, J = 7.3 Hz, 1H),
7.11 (d, J = 8.5 Hz, 2H), 7.20-7.24 (m, 2H) and 7.37 (d, J = .8.0 Hz, 2H); C NMR &
29.3, 31.2, 55.2, 63.5, 114.3, 122.4, 124.9, 127.1, 128.6, 133.1, 138.1, 159.0 and 174.8;
HRMS (EI") 267.1257 (cal. for C7H;7NO, 267.1259); IR 1250, 1512 and 1697 cm™.

MeO

(. J

1,5-bis(4-Methoxyphenyl)pyrrolidin-2-one (4d): viscous liquid; Re= 0.32 (40% ethyl
acetate in hexanes); '"H NMR & 1.93-2.01 (m, 1H), 2.51-2.61 (m, 2H), 2.69-2.77 (m, 1H),
3.69 (s, 3H), 3.73 (s, 3H), 5.08-5.10 (m, 1H), 6.74 (d, J = 9.0 Hz, 2H), 6.79 (d, J = 8.0
Hz, 2H), 7.09 (d, J = 8.0 Hz, 2H) and 7.22 (d, J = 9.5 Hz, 2H); *C NMR & 29.1, 31.1,
55.2(2C), 64.0, 113.9, 114.2, 124.4, 127.3, 131.0, 133.2, 156.8, 159.0, and 174.7; HRMS
(ET") 297.1365 (cal. for C1gH;oNO3 297.1365); IR 1242, 1512, 1689 and 2947 cm™.
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1-(4-Methoxyphenyl)-5-phenylpyrrolidin-2-one (4e): viscous liquid; Ry = 0.40 (40%
ethyl acetate in hexanes); '"H NMR & 1.97-2.02 (m, 1H), 2.58-2.63 (m, 2H), 2.71-2.76 (m,
1H), 3.70 (s, 3H), 5.13-5.16 (m, 1H), 6.75 (d, J = 8.5 Hz, 2H), 7.18-7.21 (m, 2H) and
7.23-7.29 (m, 5H); >C NMR § 29.1, 31.0, 55.3, 64.4, 114.0, 124.2, 126.1, 127.8, 128.9,



131.1, 141.4, 156.9 and 174.8; HRMS (EI") 267.1255 (cal. for C,7H;7NO; 267.1259); IR
1242, 1512, 1689 and 2947 cm™.

( )

MeO

) s

N

4f

(. J

5-Cyclohexyl-1-(4-methoxyphenyl)pyrrolidin-2-one (4f): pale yellow solid; mp = 88
°C; Re= 0.35 (40% ethyl acetate in hexanes);'H NMR & 0.92-1.16 (m, 4H), 1.44-1.47 (m,
1H), 1.52-1.56 (m, 2H), 1.58-1.63 (m, 1H), 1.63-1.73 (m, 3H), 1.89-1.96 (m, 1H), 2.07-
2.15 (m, 1H), 2.44-2.57 (m, 2H), 3.79 (s, 3H), 4.03-4.06 (m, 1H), 6.90 (dd, J = 3.3 and
12.3 Hz, 2H), and 7.21 (dd, J = 3.3 and 12.3 Hz, 2H); °C NMR & 19.2, 25.1, 25.7, 26.2,
26.5, 29.2, 31.5, 39.2, 55.4, 64.8, 114.3, 126.1, 130.5, 157.6 and 174.7; HRMS (EI")
273.1735 (cal. for C17H»3NO, 273.1729); IR 1250, 1512, 1689 and 2923 cm™
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5-(Furan-2-yl)-1-(4-methoxyphenyl)pyrrolidin-2-one (4g): pale yellow solid; mp = 75
°C; Re= 0.32 (40% ecthyl acetate in hexanes); 'H NMR § 2.25-2.30 (m, 1H), 2.47-2.61
(m, 2H), 2.77-2.85 (m, 1H), 3.77 (s, 3H), 5.07-5.10 (m, 1H), 6.09 (d, J = 8.0 Hz, 1H),
6.22-6.23 (m, 1H), 6.80 (d, J =9.0 Hz, 2H), 7.11 (d, J = 8.5 Hz, 2H) and 7.32 (d,J = 1.5
Hz, 1H); °C NMR & 25.2, 30.9, 55.3, 58.6, 108.0, 110.3, 114.1, 125.6, 130.6, 142.5,
153.0, 157.7 and 174.5; HRMS (EI") 257.1053 (cal. for C;sH;sNOs3 257.1052); IR 1242,
1512, 1689 and 2939 cm™.




5-(Benzo[d][1,3]dioxo0l-6-yl)-1-(4-methoxyphenyl)pyrrolidin-2-one (4h): light brown
solid; mp = 144 °C; Ry= 0.30 (10% ethyl acetate in hexanes); 'H NMR & 1.95-1.97 (m,
1H), 2.54-2.59 (m, 2H), 2.67-2.74 (m, 1H), 3.70 (s, 3H), 5.04-5.06 (m, 1H), 5.88 (s, 2H),
6.63-6.69 (m, 2H), 6.65 (s, 1H), 6.76 (d, J = 9.0 Hz, 2H) and 7.23 (d, J = 9.0 Hz, 2H); °C
NMR 6 29.1, 31.0, 55.3, 64.2, 101.1, 106.3, 108.4, 113.9, 119.7, 124.3, 131.0, 135.3,
147.1, 148.2, 156.9 and 174.6; HRMS (EI") 311.1163 (cal. for C;sH;7NO,4 311.1158); IR
1242, 1512, 1689 and 2939 cm’.
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(& J

trans-5-(Benzo[d][1,3]dioxol-5-yl)-1-(4-methoxyphenyl)-3-methylpyrrolidin-2-one
(4i): yellow solid; mp = 114 °C; Ry= 0.39 (40% ethyl acetate in hexanes); 'H NMR 5
1.27 (d, J = 7.0 Hz, 3H), 2.15-2.22 (m, 2H), 2.81 (q, J = 8.0 Hz, 1H), 3.72 (s, 3H), 5.01
(q, J=3.5 Hz, 1H), 5.90 (s, 2H), 6.62-6.65 (m, 2H), 6.70 (d, J = 7.5 Hz, 1H), 6.77 (d, J =
9.5 Hz, 2H) and 7.36 (d, J = 9.0 Hz, 2H);">’C NMR § 16.1, 35.7, 37.8, 55.3, 61.8, 101.2,
106.2, 108.5, 113.9, 119.2, 123.2, 131.7, 135.3, 147.0, 148.3, 156.6 and 176.9; HRMS
(ET") 325.1307 (cal. for C1oH;oNO4 325.1314); IR 1250, 1512, 1689, 2360 and 2970 cm™.
cis-5-(Benzo[d][1,3]dioxol-5-yl)-1-(4-methoxyphenyl)-3-methylpyrrolidin-2-one (4i’):
yellow solid; mp = 124 °C; Ry= 0.24 (40% ethyl acetate in hexanes); 'H NMR & 1.33 (d,
J=6.8 Hz, 3H), 1.56-1.61 (m, 1H), 2.64-2.76 (m, 2H), 3.70 (s, 3H), 4.95-4.99 (m, 1H),
5.87 (s, 2H), 6.61-6.65 (m, 3H), 6.74 (d, J = 9.5 Hz, 2H) and 7.15 (d, J = 9.0 Hz, 2H);"°C
NMR 6 16.6, 37.4, 39.0, 55.3, 62.1, 101.1, 106.7, 108.2, 113.8, 120.4, 124.9, 130.9,
135.1, 147.0, 148.1, 156.8 and 177.1; HRMS (EI") 325.1311 (cal. for CioH;sNO,
325.1314); IR 1249, 1512, 1689, 2360 and 2962 cm’.



MeO
O
N

MeO

MeO 4
OMe

(. J

5-(3,4,5-Trimethoxyphenyl)-1-(4-methoxyphenyl)pyrrolidin-2-one (4j): yellow solid;
mp = 129 °C; R¢= 0.10 (40% ethyl acetate in hexanes); 'H NMR & 1.98-2.00 (m, 1H),
2.56-2.61 (m, 2H), 2.70-2.75 (m, 1H), 3.72 (s, 3H), 3.76 (s, 6H), 3.78 (s, 3H), 5.05-5.08
(m, 1H), 6.37 (s, 2H), 6.77 (d, J = 9.0 Hz, 2H) and 7.26 (d, J = 9.0 Hz, 2H); °C NMR §
29.1, 31.0, 55.3, 56.1, 60.8, 64.5, 102.9, 114.0, 124.2, 131.2, 137.1, 153.6, 156.9 and
174.7; HRMS (EI") 357.1580 (cal. for C20H,3NOs 357.1576); IR 1242, 1512, 1689 and
2939 cm™.

NH, CN

4-Amino-4-phenylbutanenitrile (5a): liquid; Ry = 0.39 (10% MeOH in CH.Cl,); 'H
NMR & 1.93-2.00 (m, 1H), 2.03-2.10 (m, 1H), 2.25-2.31 (m, 1H), 2.36-2.42 (m, 1H),
3.92 (t, J=7.0 Hz, 1H), 7.26-7.29 (m, 1H) and 7.32-7.36 (m, 4H); °C NMR & 14.8, 35.3,
56.2, 120.8, 127.6, 128.7, 129.9 and 145.0; HRMS (EI") 160.0999 (cal. for CioH N,
160.1000); IR 1666, 2360 and 2932 cm.
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NH CN
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tert-Butyl 3-cyano-1-phenylpropylcarbamate (5b): yellow solid; mp = 126 °C; Ry =
0.24 (20% ethyl acetate in hexanes); 'H NMR § 1.43 (s, 9H), 2.05-2.16 (m, 2H), 2.32-
2.35 (m, 2H), 4.91-4.92 (m, 1H), 7.26-7.29 (m, 3H) and 7.31-7.38 (m, 2H);’C NMR &



15.0, 28.6, 32.9, 54.6, 80.3, 119.7, 126.8, 128.4, 129.4, 141.4, and 155.6; HRMS (EI")
204.0893 (cal. for M-t-Bu, C;;H;2N,0, 204.0899); IR 1520, 1682, 2360 and 3378 cm’.
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'H and "*C spectra of compound 3b
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'H and "*C spectra of compound 3¢
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'H and "*C spectra of compound 3d
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'H and "*C spectra of compound 3e
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'H and "*C spectra of compound 3f
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'H and "*C spectra of compound 3f-D
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'H and "*C spectra of compound 3g

expl  s2pul

SAMPLE
date Apr 38 2007
solvent coc13
rt /| i

Er
L[]
nnn
<
ACQUISITION 1293
sty 91,026
th dres 1.8
at homo n
s 3 PROCESSING
4 4 wifile
o ot uled roc ft
by n az7es
tpwr s! math T
o 1.000 ware
tof LLLIS wexp
nt 32 whs wit
et 3wt wrt MeO
a1 ¥
gain not used \@\
WM COMa
n n
i 3 @/bk
& y
Lt nn
BISALAY
g A
- 12,
1 13
we 25
h. 3.
15 1282
rfl e
e 31
th z
ins 108,000
e
’ -~ rs Fs
| [
r ! i
(W —
T T A A R T T e T
f H 8 7 6 4 3 2 1 0 ppm
k" iy e Tosa 11084
e e 13.52 I 1) 284
g g E& I3y &2 g g g
g § 3% EEEf i CHE 3
i i1 0 U '
exp?  sipul
BAMPLE EC. & VT
Apr 36 2097 dfrg 493,823
e epartSanes- dn %
-
data- o
T &7 I weo
e Q.
@Ji,f’"'
|
|
|
[ |
|
|
| 1A | J ’ l .Jl, L
- - T - T T T : e : - R
200 180 160 140 120 100 a0 B0 40 20



'H and "*C spectra of compound 3h
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'H and "*C spectra of compound 3i
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'H and "*C spectra of compound 3j
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'H and "*C spectra of compound 3k
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'H and "*C spectra of compound 31
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'H and "*C spectra of compound 31’
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'H and "*C spectra of compound 3m
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'H and "*C spectra of compound 3n
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'H and "*C spectra of compound 30
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'H and "*C spectra of compound 3p
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'H and "*C spectra of compound 3q
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'H and "*C spectra of compound 4a

wpl  wipul

SAMPLE BEC. & VT
date Jun 12 1007 dfrg 483 825
welvan n HL

|

Y

—

exp?  s2pul
date
olven COC1A dn
:;:: SExport /home/~ dpwr
afvnarsys /o,
tME}'MIzI’{If =
acquzstrIon |
sfrg 125.6%¢
n €13

DISPLAY
-8.4

276488

156

SAMPLE €
LOun 12 2007 derg

w
1.1
1%,

174888

DEC. & WT

¥yy
W
1298
1.0
n
PROCESSING
am

ft
not used
T

b
.

7

[
.98.61
i

137885

135,819
135.948

i
N

|
|
|
|

115,959
115798

=

77.248
—78.743
§3.218

- 7008

X

—

0 ppm

-
an
-
e

(]

T
200

180

T
1a0

T
1zo

T
100

40

T T

20 pps



'H and "°C spectra of compound 4b
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'H and "*C spectra of compound 4¢
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'H and "*C spectra of compound 4d

——
BAWPLE OEC. & ¥T
Jun 11 2807 dfrg 498,825
ent EOC1I dn W
export fhone/~ dpur 38
Spararimarsyl/dute- do "
1/0AME fguneds -4
T &
ACOUISITION
sfrg 499828
tn
at
np
aw
™
[
Tpwr
MeQ.
S
tof
nt o
et
alock N
gain
:‘ "
n n
ap H MeO’
he o
uIsPLAY
= =258
-y sia7
vE 1
e
we
hesa
is
il
3
Y
ing
n~ o
I Sh- S
= A WM ;
[r—— T - - . . .
T T T T
L 8 7 [ 5 a 2 1 0 ppm
w et
-2z 21.78 %
.82 i
H 23 2 3= 83
= ek = a= =
= . s oww o
4 aa - 2% B
= a5 ] 1 1
[ U
exps  sZpul
SAMPLE DEC. & VT
date Jun 11 2087 dfrg 499.825
01w 0C13  dn
dpr
dof
=
daa
daf
deeq
dres
hoao
11 n
in "
dp y
ne an
DISPLAY
v nu.';
b d
Ve ”
sc []
e 258
hzmm 110.68
15 1013. %
el 12270.%
rfp w4
th 1z
ing 188.008
L] ph
i
et ————— T T R A T T T | T T
140 120 100 80 (1] 40 20 ppm

200 180 160



'H and "*C spectra of compound 4e
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'H and "*C spectra of compound 4f
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'H and "*C spectra of compound 4g
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'H and "*C spectra of compound 4h
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'H and "*C spectra of compound trans-4i
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"H and "°C spectra of compound cis-4i’
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'H and "*C spectra of compound 4j
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'H and "*C spectra of compound 5a
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'H and "*C spectra of compound 5b
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