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Materials and Methods

Palladium (II) acetate and other chemicals and solvents were commercially available. Flash column
chromatography was carried out on silica gel. TLC was conducted on silica gel 250 micron, F254
plates. '"H NMR spectra were recorded at 400 MHz. Chemical shifts are reported in ppm with the
solvent as the internal standard (CDCl;: 7.26 ppm). Data are reported as follows: chemical shift,
multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, br = broad, m = multiplet), coupling
constants (Hz) and integration. “C NMR spectra were recorded at 100 MHz NMR with complete
proton decoupling. Chemical shifts are reported in ppm with the solvent as internal standard (CDCl;:
77.2 ppm).

The starting enaminones were prepared using the method reported by Comins.' Compound 1f was
prepared according to our previous report” Enaminones 1a,® 1b, 1c¢** 1f} 1h' and 23-

dihydropyridin-4(1H)-one’ are known compounds and enaminone 1g is commercially available.

Experimental Procedures

TBSO._ Ph O
1d
N~

1-(3-(tert-Butyldimethylsilyloxy)propyl)-2-phenyl-2 3-dihydropyridin-4(1H)-one (1d). Into a
solution of 2-phenyl-2,3-dihydropyridin-4(1H)-one’ (450.0 mg, 2.60 mmol) in THF (25 mL) at —78 °C
was added a 1.6 M solution of "BuLi in hexane (2.0 mL, 3.20 mmol) dropwise under a N, atmosphere.
After 15 min, (3-bromopropoxy)-tert-butyldimethylsilane (1.2 mL, 5.18 mmol) was dropwise added
into the reaction. The reaction was stirred for another 30 min at —78 °C and then warmed up to room
temperature over a course of 24 h. After the solvent was removed under reduced pressure, water (15
mL) was added and then the mixture was extracted with EtOAc (10 mL x 3). The combined organic
layers were washed with saturated NaCl, dried over Na,SOy,, filtered, and concentrated under reduced
pressure. Further purification was carried out by flash column chromatography (60% EtOAc/hexane) to
produce 285.0 mg (32%) of 2 as a yellow oil. '"H NMR (400 MHz, CDCly) § 7.37-7.23 (m, 5H), 7.17
(d, J=17.6 Hz, 1H), 5.00 (d, J = 7.6 Hz, 1H), 4.60 (t, J/ = 7.4 Hz, 1H), 3.58 (t, J = 5.5 Hz, 2H), 3.34-
3.22 (m, 1H), 3.20-3.08 (m, 1H), 2.85 (dd, J=16.4, 7.0 Hz, 1H), 2.66 (dd, J=16.4, 7.9 Hz, 1H), 1.71—
1.60 (m, 2H), 0.84 (s, 9H), 0.00 (s, 6H); °C NMR (101 MHz, CDCl;) & 190.2, 154.6, 138.9, 129.1,
128.4, 127.0, 98.2, 61.1, 59.3, 50.2, 43.9, 31.5, 26.0, 18.3, -5.3; HRMS (ESI+) calcd for [M+H]"
C,0H3,NO,S1 346.2202, found 346.2185.
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1-(2-Bromobenzyl)-2-methyl-2,3-dihydropyridin-4(1H)-one (1e). 1-(2-Bromobenzyl)pyridin-4(1H)-
one (1500.0 mg, 5.68 mmol) in dry CH,Cl, (20 mL) was treated with TMSOTf (2.4 mL, 13.26 mmol)
at room temperature under a N, atmosphere. After the reaction was stirred for 1 h, 2,6-lutidine (1.5 mL,
12.88 mmol) was added, followed by the slow addition of a 3 M solution of methylmagnesium bromide
in diethyl ether (4.0 mL, 12.00 mmol) using a syringe pump. The reaction was stirred for another 2
hours and then quenched with saturated NH4CI (10 mL). The mixture was extracted with CH,Cl, (10
mL x 4). The combined organic layers were washed with saturated NaCl, dried over Na,SOy, filtered,
and concentrated under reduced pressure. Further purification was carried out by flash column
chromatography (99% EtOAc with 1% Et;N) to produce 72.9 mg (5%) of 1e as a yellow wax. 'H NMR
(400 MHz, CDCls) 6 7.60 (dd, J =7.9, 0.9 Hz, 1H), 7.39-7.29 (m, 2H), 7.21 (td, J = 7.6, 2.0 Hz, 1H),
6.98 (d,J=7.5Hz, 1H), 497 (d, J= 7.5 Hz, 1H), 4.51 (d, J=15.6 Hz, 1H), 4.39 (d, /= 15.6 Hz, 1H),
3.69-3.56 (m, 1H), 2.77 (dd, J=16.3, 6.7 Hz, 1H), 2.21 (dd, J=16.3, 3.7 Hz, 1H), 1.24 (d, J = 6.6 Hz,
3H); °C NMR (101 MHz, CDCl3) § 190.8, 152.5, 135.6, 133.6, 130.0, 129.5, 128.1, 123.8, 97.8, 57.1,
52.4,42.5,15.0; HRMS (ESI+) calcd for [M+H]" C;3H;sNOBr 280.0337, found 280.0335.

General Procedures for the Palladium (II)-Catalyzed Oxidative Hiyama Coupling of
Enaminones. All reactions were run at the 0.2 mmol (enaminone) scale. The suspension of the
enaminone (0.2 mmol) and palladium acetate (12 mg, 0.050 mmol) in a mixture of tert-butyl alcohol
and acetic acid (4:1, 1 mL) were stirred at 65 °C for 15 min. The suspension of the corresponding
siloxane (0.5 mmol) and cupric fluoride (252 mg, 0.5 mmol) in a mixture of fert-butyl alcohol and
acetic acid (4:1, 1 mL) were stirred at room temperature for 30 min. The two suspensions then were
mixed and allowed to stir at 65 °C for another 3 h. The reaction mixture was cooled to room
temperature, filtered though a silica gel pad, and washed with ethyl acetate. The volatiles were
removed in vacuo. The crude product was purified by silica gel flash chromatography (hexanes/ethyl

acetate) to afford the corresponding title compound.

Ph 0]

3a

N-Benzyl-2 5-diphenyl-2,3-dihydropyridin-4(1H)-one (3a). Method A, refer to the general
procedure. N-Benzyl-2-phenyl-2,3-dihydropyridin-4(1H)-one (53 mg, 0.20 mmol) was reacted with
triethoxy(phenyl)silane (120 mg, 0.500 mmol) and 56 mg (82%) of the title compound was obtained as
an oil. Method B, refer to the general procedure. N-Benzyl-2-phenyl-2,3-dihydropyridin-4(1H)-one
(53 mg, 0.20 mmol) was reacted with dimethylphenylsilanol (76 mg, 0.50 mmol) and 54 mg (80%) of
the title compound was obtained as an oil. 'H NMR (400 MHz, CDCL)) § 7.57 (s, 1H), 7.44 (d,J =82
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Hz, 2H), 7.35 (m, 13H), 4.57 (t,J = 7.4 Hz, 1H), 443 (d, ] = 15.1 Hz, 1H), 4.17 (d, J = 148 Hz, 1H),
297 (dd, J = 16.3 Hz, 7.0 Hz, 1H), 2.83 (dd, J = 16.1 Hz, 7.6 Hz, 1H); '°*C NMR (100 MHz, CDCL) &
187.6, 1533, 1384, 136.1, 135.9, 129.1 (2C), 129.0 (2C), 128.5(2C), 1283, 128.2 (2C), 127.8 (2C),
127.7 (2C), 127.1, 1258, 111.3, 60.8, 57.7, 44.3; HRMS (ESI) calcd for C,,H,,NO [M+1]* 340.1701,
found 340.1685.

3b

Me

N-Benzyl-2-phenyl-5-(4’-tolyl)-2,3-dihydropyridin-4(1H)-one (3b). Refer to the general procedure.
N-Benzyl-2-phenyl-2,3-dihydropyridin-4(1H)-one (53 mg, 0.20 mmol) was reacted with triethoxy(4-
tolyl)silane (127 mg, 0.500 mmol) and 60 mg (85%) of the title compound was obtained as an oil. 'H
NMR (400 MHz, CDCl;) & 747 (s, 1H), 728 (m, 11H), 7.12 (m, 3H),4.48 (t,7.6 Hz, 1H),4.34 (d,J =
15.1 Hz, 1H),4.12 (d, J = 15.1 Hz, 1H), 291 (dd, J = 16.2 Hz, 6.9 Hz, 1H), 2.75 (dd, J = 16.3 Hz, 8.0
Hz, 1H), 2.24 (s, 3H); *C NMR (100 MHz, CDCl;) § 187.8, 153.0, 138.5, 135.9, 1354, 133.0, 129.1
(20),129.0 (20), 128.9 (20C), 128.4,128.3 (20), 127.8 (20), 127.7 (2C), 127.1,1114,60.9,57.6,44 3,
21.1; HRMS (ESI) calcd for C,5H,,NO [M+1]* 354.1858, found 354.1872.

3c

CF3

N-Benzyl-2-phenyl-5-(4’-(trifluoromethyl)phenyl)-2,3-dihydropyridin-4(1H)-one (3c). Refer to the
general procedure. N-Benzyl-2-phenyl-2,3-dihydropyridin-4(1H)-one (53 mg, 0.20 mmol) was reacted
with triethoxy(4-(trifluoromethyl)phenyl)silane (154 mg, 0.500 mmol) and 59 mg (73%) of the title
compound was obtained as an oil. 'H NMR (400 MHz, CDCl,) 8 7.63 (s, 1H), 7.56 (m, 4H), 7.36 (m,
6H), 7.25 (d, J =8.3 Hz, 2H), 7.20 (d, J = 8.2 Hz, 2H),4.59 (t,J = 7.2 Hz, 1H),4.48 (d, J = 15.0 Hz,
1H),4.25 (d,J =15.1 Hz, 1H), 3.02 (dd,J = 16.3 Hz, 7.2 Hz, 1H), 2.83 (dd, J = 16.3 Hz, 7.2 Hz, 1H);
3C NMR (100 MHz, CDCl,;) § 187.3, 1534, 139.7, 138.0, 135.4, 129.2 (2C), 129.1 (2C), 128.6 (20),
128.5, 127.8 (20), 1274 (2C), 1269 (2C), 125.1, 125.1, 1250, 109.7, 0.6, 57.9, 44.0; HRMS (ESI)
caled for C,sH,,F;NO [M+1]*408.1575, found 408.1558.

3d

OMe

N-Benzyl-5-(4’-methoxyphenyl)-2-phenyl-2,3-dihydropyridin-4(1H)-one (3d). Refer to the general
procedure. N-Benzyl-2-phenyl-2,3-dihydropyridin-4(1H)-one (53 mg, 0.20 mmol) was reacted with
triethoxy(4-methoxyphenyl)silane (135 mg, 0.500 mmol) and 37 mg (50%) of the title compound was
obtained as an oil. "H NMR (400 MHz, CDC,) § 7.49 (s, 1H), 7.35 (m, 7H), 7.27 (m, 3H),7.16 (d,J =
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7.7 Hz, 2H), 6.89 (d, J = 8.8 Hz, 2H),4.55 (t,/ = 7.6 Hz, 1H),4.42 (d,J = 15.1 Hz, 1H),4.19 (d, J =
15.1 Hz, 1H), 3.80 (s, 3H), 2.98 (dd, J = 16.3 Hz, 6.9 Hz, 1H), 2.83 (dd, J = 16.3 Hz, 8.2 Hz, 1H) ; °C
NMR (100 MHz, CDCl;) 6 187.9, 157.9, 1528, 138.5, 1359, 129.1 (2C), 129.0 (2C), 1289 (20),
128.5, 1284, 128.3, 127.7 (2C), 127.1 (2C), 113.7 (2C), 111.2, 60.9, 57.5, 55.3, 44.3; HRMS (EI)
caled for C,sH,,NO, [M+1]*370.1807, found 370.1788.

Ph @)

N 3e
Bn~

Cl

N-Benzyl-5-(4’-chlorophenyl)-2-phenyl-2 3-dihydropyridin-4(1H)-one (3e). Refer to the general
procedure. N-Benzyl-2-phenyl-2,3-dihydropyridin-4(1H)-one (53 mg, 0.20 mmol) was reacted with
triethoxy(4-chlorophenyl)silane (137 mg, 0.500 mmol) and 49 mg (65%) of the title compound was
obtained as an oil. "H NMR (400 MHz, CDCL,) § 7.55 (s, 1H), 7.36 (m, 8H), 7.27 (m,4H),7.16 (d,J =
7.71Hz,2H),4.56 (t,J =73 Hz,1H),444 (d,J=15.1Hz, 1H),4.22 (d,J =15.1 Hz, 1H),2.99 (dd, J =
16.3 Hz, 7.1 Hz, 1H), 2.81 (dd, J = 16.3 Hz, 7.6 Hz, 1H);"°*C NMR (100 MHz, CDCl,) § 187.5, 153.1,
138.2, 135.6, 1345, 131.3 (2C), 129.2 (2C), 129.1 (2C), 128.8, 128.5, 128.4, 128.3 (2C), 127.7 (2C),
127.0 (2C), 110.1, 60.7, 57.8, 44.1; HRMS (ESI) caled for C,,H,,CINO [M+1]" 374.1312, found
374.1337.

3f

Br

N-Benzyl-5-(4’-bromophenyl)-2-phenyl-2 3-dihydropyridin-4(1H)-one (3f). Refer to the general
procedure. N-Benzyl-2-phenyl-2,3-dihydropyridin-4(1H)-one (53 mg, 0.20 mmol) was reacted with
triethoxy(4-bromophenyl)silane (159 mg, 0.500 mmol) and 51 mg (61%) of the title compound was
obtained as an oil. '"H NMR (400 MHz, CDCl,) 8 7.55 (s, 1H), 7.42 (dd, J = 6.5 Hz, 1.9 Hz, 2H), 7.35
(m, 8H),7.25(dd,J =74 Hz,2.0 Hz,2H), 7.16 (dd, J=7.7 Hz,2.0 Hz, 2H), 4.56 (t, J = 7.3 Hz, 1H),
444 (d,J=15.1Hz, 1H),4.22 (d,J = 15.1 Hz, 1H),2.99 (dd,J = 163 Hz, 7.0 Hz, 1H),2.81 (dd, J =
16.3 Hz, 7.6 Hz, 1H); °C NMR (100 MHz, CDCl,) § 187.5, 1530, 138.1, 135.6, 134.9, 131.2 (20),
129.1 (2C), 129.1 (2C), 1290, 1285, 1284 (2C), 127.7 (2C), 1270 (2C), 119.3, 1100, 60.7, 57.7,
44.1; HRMS (ESI) calced for C,,H,,BrNO [M+1]" 418.0807, found 418.0782.

Ph

N-Benzyl-5-(1’-naphthyl)-2-phenyl-2,3-dihydropyridin-4(1H)-one (3g). Refer to the general
procedure. N-Benzyl-2-phenyl-2,3-dihydropyridin-4(1H)-one (53 mg, 0.20 mmol) was reacted with
trimethoxy(1-naphthyl)silane (124 mg, 0.500 mmol) and 34 mg (43%) of the title compound was
obtained as an oil. '"H NMR (400 MHz, CDCl;) § 7.58 (m, 3H), 7.34 (m, 13H), 7.16 (d, J = 7.6 Hz,
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2H), 4.68 (t, J = 7.5 Hz, 1H), 437 (d, J = 14.8 Hz, 1H), 420 (d, J = 15.1 Hz, 1H), 3.08 (dd, J = 16.4
Hz, 7.1 Hz, 1H), 2.94 (dd, J = 16.3 Hz, 8.0 Hz, 1H); °C NMR (100 MHz, CDCl,) & 187.9, 135.9,
134.1,133.9, 129.2 (2C), 129.1 (2C), 129.0, 128.5, 128 4, 1283 (2C), 127.9, 127.8, 127.7(2C), 127.2,
127.1, 1262, 125.8, 125.7, 125.6, 1255 (2C), 61.0, 57.6, 44.2; HRMS (ESI) calcd for CyH,,NO

[M+11* 390.1858, found 390.1872.
(0]
N__~
Bn Ph

N-Benzyl-5-phenyl-2,3-dihydropyridin-4(1H)-one (3h). Refer to the general procedure. N-Benzyl-
2 3-dihydropyridin-4(1H)-one (37 mg, 0.20 mmol) was reacted with triethoxy(phenyl)silane (120 mg,
0.500 mmol) and 33 mg (62%) of the title compound was obtained as an oil. 'H NMR (400 MHz,
CDCly) & 7.39 (m, 4H), 7.32 (m, 5H), 7.17 (t, J = 7.3 Hz, 2H), 4.43 (s, 2H), 3.44 (t,J = 7.7 Hz, 2H),
2.60 (t,J = 7.9 Hz, 2H);"*C NMR (100 MHz, CDCL,) § 188.6, 1532, 136.3 (2C), 135.7, 129.1 (20),
128.4 (2C), 128.2,127.8, 127.7 (2C), 125.7,111.2,60.2, 46 .8, 36.3; HRMS (ESI) calcd for C;sH,;sNO
[M+1]* 264.1388, found 264.1370.

N-Benzyl-2-methyl-5-phenyl-2,3-dihydropyridin-4(1H)-one (3i). Refer to the general procedure. N-
Benzyl-2-methyl-2 3-dihydropyridin-4(1H)-one (40 mg, 020 mmol) was reacted with
triethoxy(phenyl)silane (120 mg, 0.500 mmol) and 45 mg (81%) of the title compound was obtained as
an oil. '"H NMR (400 MHz, CDCl;) 8 7.34 (m, 4H), 7.25 (m, 6H),7.07 (t,J = 7.4 Hz, 1H),4.37 (dd, J =
25.8 Hz, 15.3 Hz, 2H), 3.55 (m, 1H),2.76 (dd, J = 16.1 Hz, 6.5 Hz, 1H),2.28 (dd, J = 16.0 Hz, 4.8 Hz,
1H), 1.18 (d, J = 6.7 Hz, 3H); °C NMR (100 MHz, CDCl,) § 187.0, 150.6, 135.3, 128.0 (2C), 127.3,
127.1 (2C), 1265, 126 4 (2C), 126.3 (2C), 1245, 108 .8, 56.5,50.9, 42.1, 14.3; HRMS (ESI) calcd for
CoH,(NO [M+1]*278.1545, found 278.1561.

TBSO. Ph o)
L/\(I 3j
N Z>ph

N-(3’-((tert-Butyldimethylsilyl)oxy)propyl)-2,5-diphenyl-2,3-dihydropyridin-4(1H)-one (3j). Refer
to the general procedure. N-(3’-((fert-Butyldimethylsilyl)oxy)propyl)-2-phenyl-2,3-dihydropyridin-
4(1H)-one (69 mg, 0.20 mmol) was reacted with triethoxy(phenyl)silane (120 mg, 0.500 mmol) and 63
mg (75%) of the title compound was obtained as an oil. 'H NMR (400 MHz, CDCl;) 8 7.45 (s, 1H),
742 (d,J =82 Hz,2H),7.31 (m, 7H), 7.15 (dd, J = 134 Hz, 74 Hz, 1H), 4.67 (t,J = 74 Hz, 1H),
3.63 (t,J =5.5 Hz, 2H), 3.38 (m, 1H), 3.24 (m, 1H), 3.02 (dd,J =162 Hz, 6.9 Hz, 1H),2.82 (dd, J =
16.2 Hz, 7.8 Hz, 1H), 1.71 (m, 2H), 0.84 (s, 9H), -0.01 (d, J = 7.0 Hz, 6H); *C NMR (100 MHz,
CDCly) 6 187.3, 153.7, 138.6, 136.2, 129.1(2C), 128.3, 1282 (20C), 127.5(2C), 126.9 (2C), 125.6,
110.7, 612, 59.2, 50.5, 443, 31.5, 25.8 (30), 182, -54 (2C); HRMS (ESI) calcd for C,sH;,NO,Si
[M+1]* 4222515, found 422.2501.
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Br
N-(2’-Bromobenzyl)-2-methyl-5-phenyl-2,3-dihydropyridin-4(1H)-one (3k). Refer to the general
procedure. N-(2’-Bromo)benzyl-2-methyl-2,3-dihydropyridin-4(1H)-one (56 mg, 0.20 mmol) was
reacted with triethoxy(phenyl)silane (120 mg, 0.500 mmol) and 48 mg (68%) of the title compound
was obtained as an oil. "H NMR (400 MHz, CDCL,) 8 7.62 (d,J =7.9 Hz, 1H), 7.38 (m, 4H), 7.31 (m,
4H), 7.20 (m, 1H), 4.53 (dd,J = 37.6 Hz, 15.5 Hz, 2H), 3.66 (m, 1H), 291 (dd, J = 16.1 Hz, 6.6 Hz,
1H),2.37 (dd, J = 16.0 Hz, 3.8 Hz, 1H), 1.27 (d, J = 6.7 Hz, 3H); °C NMR (100 MHz, CDCl,) § 188.0,
151.6,136.2,135.3,133.6,130.0,129.6,128.2 (2C), 128 0, 127.6 (2C), 125.6, 1239, 1102, 575,525,
43.0, 15.3; HRMS (ESI) calcd for C,oH,;,BrNO [M+1]" 356.0650, found 356.0636.

(0]
SO
N__~
Ph

3-Phenyl-7,8,9 9a-tetrahydro-1H-quinolizin-2(6 H)-one (31). Refer to the general procedure. 7,8,9,9a-
Tetrahydro-1H-quinolizin-2(6H)-one (30 mg, 0.20 mmol) was reacted with triethoxy(phenyl)silane
(120 mg, 0.500 mmol) and 33 mg (72%) of the title compound was obtained as an oil. 'H NMR (400
MHz, CDCl,) 6 7.30 (d, J = 8.8 Hz, 2H), 7.05 (s, 1H), 6.85 (m, 3H), 3.41 (m, 1H), 3.36 (m, 1H), 3.01
(dt,J =2.6,6.3 Hz, 1H), 2.58 (m, 1H), 2.51 (m, 1H), 1.80 (m, 3H), 1.52 (m, 3H); *C NMR (100 MHz,
CDCl,) 6 194.2,156.5, 1529, 1289 (20C), 128.1, 127.7 (2C), 105.4,54.9,51.7,41.4,29.8, 23.8, 20.8;
HRMS (ESI) cal’d for C;sH;{NO [M+1]* 228.1388, found 228.1400.

References:

(1) Comins, D. L.; Brown, J. D. Tetrahedron Lett. 1986, 27,4549-4552.

(2) Klegraf, E.; Follmann, M.; Schollmeyer, D.; Kunz, H. Eur. J. Org. Chem. 2004, 3346-3360.
(3) Turunen, B. J.; Georg, G. 1. J. Am. Chem. Soc. 2006, 128, 8702-8703.

(4) Guerry, P.; Neier, R. Synthesis 1984,485-488.
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