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The Buchwald-Hartwig coupling/Michael addition sequence
has been successfully applied to the synthesis of function-
alized 1,2-disubstituted 4-quinolones using Pd(OAc), as a
catalyst and PPhjz as a ligand. Under these conditions, the

intermediate products first formed from chalcones and pri-
mary amines underwent catalytic dehydrogenation to yield
the 1,2-disubstituted 4-quinolones.

Introduction

Over the years, 4-quinolone derivatives have attracted
considerable attention from medicinal chemists due to their
diverse biological activity. They have been extensively
studied as a useful structural moiety for drug candidates.
Some of them have been investigated as antiviral,['l antimi-
totic,!? antidiabetic,®! antibacterial,*! antitrypanosomal,*P!
and antitumor agentst® as well as HIV-1 integrase inhibi-
tors.I%! In addition, scientists have found that quinolone de-
rivatives exhibit selective M1 positive allosteric modulating
activity.l”l Such characteristics have made the molecule im-
portant and this has resulted in sustained interest in de-
veloping new efficient synthetic strategies for this structural
moiety. Numerous synthetic routes to 4-quinolones have
been reported involving Camps cyclization,®! reaction of is-
atoic anhydrides,”? cyclization of N-substituted phenacyl
or acetonyl anthranilates in polyphosphoric acid,!'3! cycliza-
tion of anthranilic acid derived ynone intermediates,!'*! in-
tramolecular coupling of aryl halides with B-enaminones, !
acid-catalyzed cyclization,!'® cycloacylation of aniline de-
rivatives,l'”! palladium-catalyzed carbonylative Sonogashira
coupling of 2-iodoaniline with arylacetylene,!'¥! and metal-
free intramolecular amination.['”1 Although these methods
are effective and give relatively high yields, most of them
give 1-unsubstituted 2-substituted 4-quinolones, 1-unsubsti-
tuted 3-substituted 4-quinolones, or 1,3-disubstituted 4-
quinolones. Only a few literature reports give examples of
1,2-disubstituted 4-quinolone syntheses.
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Recently, the synthesis of 1,2-disubstituted 4-quinolones
has been reported by palladium-catalyzed tandem amin-
ation and copper-catalyzed cyclization.[?°%29®1 However, the
deficiency is that the alkynone substrates were synthesized
from phenylacetylene by using nBuLi at -78°C or
[PACl,(PPh);])/Cul as catalysts, which increases the diffi-
culty of substrate preparation (Scheme 1, a). On this basis,
we considered investigating a more general strategy for the
synthesis of 1,2-disubstituted 4-quinolones by using chalc-
ones as substrates, which can be easily obtained by aldol
condensation of the acetophenone with appropriate alde-
hydes (Scheme 1, b).

o)
R1_:(j\)\ , + RONH,
o a Pz X R
Y
R ], .l b o)
FNOR? [
R3 RI-C R® + R3NH,
X

R1_:dj\ + RZCHO + RNH,
=
X

Scheme 1. Strategy for the synthesis of 1,2-disubstituted 4-quin-
olones.

Results and Discussion

During the course of our study we screened different
combinations of catalysts, solvents, and bases in an effort
to improve the yields. In an initial attempt, the reaction
was performed with Pd(OAc), as catalyst in the presence of
K,COj; as base in anhydrous dioxane (Table 1, entry 1). The
product 3a was not observed. However, the expected prod-
uct 3a was formed in 74% yield when PPh; was employed
as a ligand in the reaction (Table I, entry 2). The yields
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could not be improved by using other ligands such as PCys;,
DPPE, DPPF, and TFP (Table 1, entries 3-6). In compari-
son with K,COj;, the use of Cs,CO; as base resulted in a
lower yield (Table 1, entry 7). The effect of solvent was then
explored, however, better results were not obtained with
other solvents (Table 1, entries 8—11). When [Pd,(dba);] was
used as catalyst and combined with PPh;, the yield was
slightly lower (Table 1, entry 12). Thus, the best result was
obtained by using la and aniline in the presence of
Pd(OAc), (5mol-%) and PPh; (10 mol-%) in an-
hydrous dioxane (I mL) with K,COj3 (2 equiv.) as base.

Table 1. Optimization of the reaction conditions for the synthesis
of 1,2-disubstituted 4-quinolones.[!

0 (0]
Pd(OAc),/ligand
P ph 4 phe, L OACk/lgane |
K2CO;3, solvent N” >Ph
Br 1
= 23 reflux, 4 h 3a Ph
Entry Ligand Solvent Temperature  Yield [%o]®!
1 - dioxane reflux 0
2 PPh; dioxane reflux 74
3 PCy; dioxane reflux 40
4 DPPE dioxane reflux <5
5 DPPF dioxane reflux <5
6 TFP dioxane reflux 18
7 PPh; dioxane reflux 52[cl
8 PPh; DMF 120 °C 0
9 PPh; toluene reflux 61
10 PPh; DMSO 120 °C 9
11 PPh; THF reflux 31
12 PPh; dioxane reflux 55ldl

[a] Conditions: 1a (0.5 mmol), aniline (2a; 0.75 mmol), Pd-
(OAc), (5mol-%), ligand (10 mol-%), base (1.0 mmol), solvent
(1 mL), nitrogen. [b] Isolated yield. [c] Cs,CO3 was used as base.
[d] [Pd,(dba);] was used as catalyst.

With the above optimized reaction conditions, we ex-
plored the substrate scope of the reaction. Interestingly,
attempts to expand the generality and applicability of the
reaction proved successful, thus providing a functional han-
dle for further manipulation. As illustrated in Table 2, 1a
readily reacted with functionalized arylamines bearing or-
tho, meta, and para substituents on the aryl ring to give the
corresponding products 3b-3l in moderate-to-good yields
(Table 2, entries 2—12). Arylamines containing electron-do-
nating groups (Table 2, entries 2-4, and 11) gave higher
yields than those with electron-withdrawing groups
(Table 2, entries 5-10). However, this reaction was not lim-
ited to simple aromatic amines; the pyridine-containing
substrate 2m also afforded 3m in good yield (Table 2, en-
try 13). Note also that aliphatic amines such as benzylamine
(2n) and cyclopropylamine (20) gave products 3n and 3o,
respectively, in moderate yields (Table 2, entries 14 and 15).

Next, chalcones 1b—1m were investigated in the reaction
of aniline (2a) under the optimized conditions. Different
functional groups R! and R? of chalcone 1 were all toler-
ated (Table 3, entries 1-14). Note that the products 3y and
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Table 2. Palladium-catalyzed reactions of 1la with primary

amines./?!
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[a] All reactions were performed under N, on a 0.5 mmol scale with
arylamines (1.5 equiv.), Pd(OAc), (5 mol-%), PPhs (10 mol-%), and
K,COs; (2.0 equiv.) in anhydrous 1,4-dioxane (1 mL) at reflux. [b]
Isolated yield.
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Table 3. Palladium-catalyzed reactions of chalcones 1 with an-

iline.[®!
PA(OAC), (5 mol-%) Q
PPh; (10 mol-%) Rm
—_— 5
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[a] All reactions were performed under N, on a 0.5 mmol scale with
arylamines (1.5 equiv.), Pd(OAc), (5§ mol-%), PPh; (10 mol-%), and
K,COj3 (2.0 equiv.) in anhydrous 1,4-dioxane (1 mL) at reflux. [b]
Isolated yield. [c] p-Methoxyaniline was used as a primary amine.
[d] m-Aminopyridine was used as a primary amine. [e] The reaction
temperature was 140 °C.
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3z were generated in moderate yields when R? is an ali-
phatic group (Table 3, entries 10 and 11). However, due to
the low oxidative addition reactivity of the C-Cl bond,
chloro-substituted substrate 1m gave product 3a in low yield
upon raised temperature (Table 3, entry 14).

A plausible reaction mechanism for this one-pot synthe-
sis of 1,2-disubstituted 4-quinolones is outlined in Scheme 2
(Paths A and B).?°20d In Path A, oxidative addition of 1a
to the Pd® catalyst leads to palladium complex A. The C=C
bond in A can be activated through coordination to the
Pd" and attacked by aniline to form intermediate D. Note,
intermediate C was not formed from complex A under these
conditions. Path B involves the Michael addition of aniline
to la and oxidative addition, and then intermediate D is
formed by elimination of HBr. Both pathways proceed via
intermediate D, followed by reductive elimination of Pd® to
yield E. Intermediate E leads to 3a by catalytic dehydroge-
nation of Pd®, which is the key step.[*!]

Conclusions

We have developed an efficient palladium-catalyzed tan-
dem amination protocol for the synthesis of 1,2-disubsti-
tuted 4-quinolones from easily accessible chalcones and pri-
mary amines in which the catalyst palladium plays a dual
role, namely in the Buchwald-Hartwig coupling and cata-
lytic dehydrogenation. This approach provides one of the
simplest methods for the synthesis of this class of valuable
compounds, and a wide range of multisubstituted 4-quin-
olones could be generated accordingly in the construction
of a chemical library.

Experimental Section

General: Anhydrous dioxane was obtained by distillation over met-
allic sodium. Other solvents and reagents were used as received.
TLC was performed on silica HSGF254 plates. Melting points were
determined with a digital melting-point apparatus. 'H, '3C, and '°F
NMR spectra were obtained from a solution in CDCl; or DMSO
with TMS as internal standard using a 400/101/377 MHz (‘H/'3C/
19F) or 300/75 MHz ("H/'3C) spectrometer. Chemical shifts (J) are
given in ppm and J in Hz. IR spectra were recorded in KBr tablets
and wavenumbers are given in cm~!. HRMS were recorded by using
an electrospray ionization (ESI) mass spectrometer.

1-(2-Bromophenyl)-3-phenylprop-2-en-1-one (1a): Chalcones 1 were
prepared following the known procedure.?” Benzaldehyde (1.061 g,
10 mmol) and NaOH (2.5 m, 80 mL) were added to a solution of o-
bromoacetophenone (1.991 g, 10 mmol) in EtOH (200 mL) at room
temp. The mixture was stirred for 3 h, neutralized with diluted HCI,
and extracted with EtOAc. The organic layer was dried (Na,SO,)
and the solvents evaporated. The residue was purified by column
chromatography on silica gel (EtOAc/petroleum ether = 1:50) to
give 1a as a yellow oil (2.613 g, 91%). '"H NMR (300 MHz,
CDCl3): 6 = 7.65 (d, J = 7.8 Hz, 1 H), 7.60-7.49 (m, 2 H), 7.48-
7.28 (m, 7 H), 7.10 (d, J = 16.1 Hz, 1 H) ppm. '*C NMR (75 MHz,
CDCly): 6 = 194.6, 146.6, 141.0, 134.3, 133.3, 131.3, 130.9, 129.1,
128.9, 128.5, 127.3, 126.0, 119.4 ppm.

WWW.eurjoc.org 3
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Scheme 2. Plausible mechanism for the synthesis of 3a from 1la.

1-(2-Bromophenyl)-3-(4-methoxyphenyl)prop-2-en-1-one (1b): Yel-
low solid (2.411 g, 76%); m.p. 88-90°C. '"H NMR (300 MHz,
CDCly): 6 = 7.64 (d, J = 7.8 Hz, 1 H), 7.51 (d, J = 8.6 Hz, 2 H),
7.44-7.28 (m, 4 H), 6.94 (dd, J = 153, 12.5Hz, 3 H), 3.84 (5, 3
H) ppm. '3C NMR (75 MHz, CDCly): 6 = 194.8, 161.9, 146.7,
141.3, 133.3, 131.1, 130.4, 129.0, 127.2, 127.0, 123.9, 119.4, 114.4,
55.4 ppm.

1-(2-Bromophenyl)-3-(p-tolyl)prop-2-en-1-one (1c): Yellow solid
(2.560 g, 85%); m.p. 75-77 °C. '"H NMR (300 MHz, CDCly): § =
7.64 (d, J = 7.6 Hz, 1 H), 7.51-7.29 (m, 6 H), 7.20 (d, J = 7.7 Hz,
2 H), 7.05 (d, J = 16.1 Hz, 1 H), 2.38 (s, 3 H) ppm. '*C NMR
(75 MHz, CDCl;): 6 = 194.8, 146.9, 141.6, 141.2, 133.4, 131.6,
131.2, 129.7, 129.1, 128.6, 127.3, 125.2, 119.5, 21.5 ppm.

1-(2-Bromophenyl)-3-(4-chlorophenyl)prop-2-en-1-one (1d): White
solid (1.897¢g, 59%); m.p. 101-103°C. 'H NMR (300 MHz,
CDCl;): 0 = 7.65 (d, J = 7.3 Hz, 1 H), 7.55-7.29 (m, 8 H), 7.07 (d,
J = 16.1 Hz, 1 H) ppm. '3C NMR (75 MHz, CDCl;): § = 194.3,
144.8, 140.9, 136.8, 133.4, 132.9, 131.5, 129.7, 129.3, 129.2, 127.4,
126.5, 119.5 ppm.

1-(2-Bromophenyl)-3-(4-fluorophenyl)prop-2-en-1-one (le): Yellow
oil (0.915 g, 30%). '"H NMR (300 MHz, CDCls): § = 7.64 (d, J =
7.5Hz, 1 H), 7.54 (s, 2 H), 7.37 (dd, J = 17.8, 8.5 Hz, 4 H), 7.06
(dd, J = 22.5, 12.4 Hz, 3 H) ppm. 3C NMR (75 MHz, CDCl,): 6
=194.4,165.9,162.5,145.1, 141.0, 133.4, 131.4, 130.5, 130.4, 129.1,
127.3, 125.8, 119.4, 116.3, 116.0 ppm.

1-(2-Bromophenyl)-3-(3-nitrophenyl)prop-2-en-1-one (1f): Yellow so-
lid (1.561 g, 47%); m.p. 142-144 °C. '"H NMR (300 MHz, CDCl;):
0=2840(s, 1 H), 826(d, J=81Hz, 1H), 7.8 (d, J=75Hz 1
H), 7.74-7.57 (m, 2 H), 7.56-7.33 (m, 4 H), 7.23 (d, J = 16.1 Hz,
1 H) ppm. '*C NMR (75 MHz, CDCly): 6 = 193.7, 148.6, 142.7,
140.5, 136.2, 133.9, 133.5, 131.9, 130.0, 129.3, 128.4, 127.5, 124.9,
122.8, 119.5 ppm.

1-(2-Bromophenyl)-3-(3-chlorophenyl)prop-2-en-1-one (1g): Yellow
solid (1.351 g, 42%); m.p. 54-56 °C. '"H NMR (300 MHz, CDCl;):
0=7.65(d, J="77Hz 1 H), 7.53 (s, | H), 7.47-7.28 (m, 7 H),
7.09 (d, J = 16.1 Hz, 1 H) ppm. 3C NMR (75 MHz, CDCly): 6 =
194.2, 144.5, 140.8, 136.2, 135.0, 133.4, 131.6, 130.6, 130.2, 129.2,
128.2, 127.4, 127.2, 126.6, 119.4 ppm.

1-(2-Bromophenyl)-3-(3-methoxyphenyl)prop-2-en-1-one (1h): Yel-
low oil (2.506 g, 79%). '"H NMR (300 MHz, CDCl5): 6 = 7.64 (d,
J=17.7Hz, 1 H), 7.47-7.27 (m, 5 H), 7.11 (dd, J = 17.5, 9.0 Hz, 3
H), 6.96 (d, J = 7.7Hz, 1 H), 3.82 (s, 3 H)ppm. *C NMR
(75 MHz, CDCly): 6 = 194.6, 159.9, 146.5, 141.0, 135.7, 133.4,

131.3, 1299, 129.1, 127.3, 126.3, 121.2, 119.4, 116.8, 113.2,
55.3 ppm.
1-(2-Bromophenyl)-3-cyclohexylprop-2-en-1-one  (1i): Yellow oil

(1.085 g, 37%). 'H NMR (400 MHz, CDCly): 6 = 7.60 (d, J =
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7.8 Hz, 1 H), 7.42-7.28 (m, 3 H), 6.62 (dd, J = 15.9, 6.6 Hz, 1 H),
6.39 (d, J = 16.0 Hz, 1 H), 2.30-2.14 (m, 1 H), 1.85-1.63 (m, 5 H),
1.34-1.13 (m, 5 H) ppm. '*C NMR (75 MHz, CDCl;): 6 = 195.7,
157.9, 141.1, 133.3, 131.0, 129.0, 127.7, 127.1, 119.3, 40.9, 31.5,
25.9, 25.6 ppm.

1-(2-Bromophenyl)-4,4-dimethylpent-2-en-1-one  (1j): Yellow oil
(2.458 g, 92%). '"H NMR (400 MHz, CDCl;): 6 = 7.60 (d, J =
7.8 Hz, 1 H), 7.40-7.25 (m, 3 H), 6.67 (d, J = 16.1 Hz, 1 H), 6.36
(d, J = 16.1 Hz, 1 H), 1.10 (s, 9 H) ppm. *C NMR (101 MHz,
CDCly): 6 = 195.6, 162.1, 141.0, 133.2, 131.0, 128.9, 127.1, 125.3,
119.2, 34.1, 28.4 ppm.

1-(2-Bromo-5-fluorophenyl)-3-phenylprop-2-en-1-one (1k): Yellow
solid (1.343 g, 44%); m.p. 73-75 °C. '"H NMR (300 MHz, CDCl;):
0=17.65-749 (m, 3 H), 7.44 (d, J = 144 Hz, 4 H), 7.11 (ddd, J =
16.1, 8.7, 49 Hz, 3 H) ppm. '3*C NMR (75 MHz, CDCly): § =
193.2, 163.3, 160.0, 147.2, 142.6, 142.6, 135.0, 134.9, 134.1, 131.1,
129.0, 128.7, 125.5, 118.8, 118.5, 116.5, 116.2, 113.7, 113.6 ppm.

1-(2-Bromo-5-methoxyphenyl)-3-phenylprop-2-en-1-one (11): Yellow
solid (2.601g, 82%); m.p. 110-112°C. 'H NMR (400 MHz,
CDCl;): 0 = 7.56 (dd, J = 6.5, 3.0 Hz, 2 H), 7.50 (d, / = 8.8 Hz, 1
H), 7.45 (d, J = 16.1 Hz, 1 H), 7.40 (dd, J = 5.0, 1.8 Hz, 3 H), 7.08
(d, J=16.1Hz, 1 H), 6.95(d, J =3.0Hz, 1 H), 6.88 (dd, J = 8.8,
3.1 Hz, 1 H), 3.81 (s, 3 H) ppm. '*C NMR (101 MHz, CDCls): 6
=194.4,158.9, 146.6, 141.9, 134.4, 134.2, 130.9, 129.0, 128.6, 126.0,
117.6, 114.3, 109.7, 55.6 ppm.

1-(2-Chlorophenyl)-3-phenylprop-2-en-1-one  (Im):  Yellow oil
(1.966 g, 81%). '"H NMR (300 MHz, CDCls): 6 = 7.63-7.31 (m, 10
H), 7.15 (d, J = 16.1 Hz, 1 H) ppm. '3C NMR (75 MHz, CDCls):
0 = 193.7, 146.2, 139.0, 134.3, 131.3, 131.2, 130.8, 130.2, 129.2,
128.9, 128.5, 126.8, 126.2 ppm.

General Procedure for the Synthesis of 1,2-Diphenylquinolin-4(1H)-
one (3a): Reactions were carried out under nitrogen. Aniline (2a;
0.75 mmol), Pd(OAc), (5.6 mg, 0.025 mmol), PPh; (13.1 mg,
0.05 mmol), and K,CO; (138.2 mg, 1.0 mmol) were added to an
oven-dried, nitrogen-purged flask containing 1a (0.5 mmol) in an-
hydrous 1,4-dioxane (1 mL). The reaction mixture was stirred un-
der reflux and monitored by TLC. Upon completion, the reaction
mixture was filtered and the residue was purified by column
chromatography on silica gel by using ethyl acetate/petroleum ether
(1:3) as eluent to afford pure product 3a as a yellow solid (109 mg,
74%); m.p. 281-283 °C. 'H NMR (400 MHz, CDCls): ¢ = 8.51 (d,
J=79Hz, 1 H), 747 (t, J = 7.2 Hz, 1 H), 7.41-7.30 (m, 4 H),
7.20-7.15 (m, 7 H), 6.91 (d, J = 8.6 Hz, 1 H), 6.45 (s, 1 H) ppm.
13C NMR (75 MHz, CDCly): 6 = 177.9, 154.0, 142.5, 139.0, 135.6,
131.8, 129.9, 129.5, 129.1, 128.9, 128.5, 127.8, 126.2, 126.0, 123.7,
118.0, 112.4 ppm. IR (KBr): ¥ = 1629, 1595, 1492, 1478, 1458,
1405, 1313, 1136, 700 cm~'. HRMS (ESI): calcd. for C,;H;(NO [M
+ H]" 298.1226; found 298.1235.
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2-Phenyl-1-(p-tolyl)quinolin-4(1 H)-one (3b): Yellow solid (135 mg,
87%); m.p. 210-212 °C. '"H NMR (300 MHz, CDCls): J = 8.51 (d,
J=79Hz, 1 H), 746 (t, J = 7.0Hz, | H), 7.36 (t, J = 7.4 Hz, 1
H), 7.24-7.10 (m, 7 H), 7.02 (d, J = 8.1 Hz, 2 H), 6.92 (d, J =
8.5 Hz, 1 H), 6.43 (s, 1 H), 2.33 (s, 3 H) ppm. '3C NMR (101 MHz,
CDCly): 0 = 177.9, 154.1, 142.7, 138.9, 136.4, 135.7, 131.8, 130.1,
129.6, 129.1, 128.5, 127.8, 126.2, 126.1, 123.7, 118.1, 112.5,
21.1 ppm. IR (KBr): ¥ = 3051, 1628, 1599, 1514, 1464, 1415, 1319,
835, 748, 700 cm~!. HRMS (ESI): calcd. for C,oH sNO [M + H]*
312.1383; found 312.1395.

1-(4-Methoxyphenyl)-2-phenylquinolin-4(1 H)-one (3c): Yellow solid
(129 mg, 79%); m.p. 193-195 °C. '"H NMR (300 MHz, CDCl): ¢
=8.50(d, J=7.8Hz | H), 747 (t, J =72 Hz, 1 H), 7.37 (t, J =
7.3 Hz, 1 H), 7.25-7.11 (m, 5 H), 7.06 (d, J = 8.7 Hz, 2 H), 6.93
(d, J=85Hz, 1 H), 6.84 (d, J = 8.7Hz, 2 H), 6.43 (s, | H), 3.79
(s, 3 H)ppm. *C NMR (101 MHz, CDCl;): § = 177.9, 159.4,
154.4, 142.9, 135.7, 131.8, 131.7, 130.8, 129.1, 128.5, 127.9, 126.1,
126.0, 123.7, 118.1, 114.6, 112.4, 55.4 ppm. IR (KBr): v = 1626,
1599, 1508, 1462, 1406, 1252, 1028, 839, 758, 696 cm™!. HRMS
(ESY): caled. for C,,H1gNO, [M + H]* 328.1332; found 328.1333.

1-(Benzo|d][1,3]dioxol-5-yl)-2-phenylquinolin-4(1 H)-one (3d): White
solid (140 mg, 82%); m.p. 188-190°C. 'H NMR (400 MHz,
CDCl;): 0 = 8.50 (d, J = 8.0 Hz, 1 H), 7.50 (t, / = 7.7 Hz, 1 H),
7.38 (t, J = 74 Hz, 1 H), 7.31-7.15 (m, 5 H), 7.00 (d, J = 8.6 Hz,
1 H), 6.74 (d, J = 8.5Hz, 1 H), 6.62 (d, J = 5.7 Hz, 2 H), 6.43 (s,
1 H), 6.00 (d, J = 12.0Hz, 2 H)ppm. '3*C NMR (101 MHz,
CDCly): 0 = 177.9, 154.3, 148.5, 147.8, 142.9, 135.7, 132.7, 131.9,
129.1, 128.7, 128.0, 126.3, 123.8, 123.7, 118.0, 112.6, 110.5, 108.4,
102.0 ppm. IR (KBr): ¥ = 1630, 1600, 1497, 1481, 1466, 1420, 1234,
1038, 937, 748, 707 cm™'. HRMS (ESI): calcd. for C»,HsNOs [M
+ HJ* 342.1125; found 342.1140.

1-(4-Chlorophenyl)-2-phenylquinolin-4(1 H)-one (3e): White solid
(126 mg, 76%); m.p. 204-206 °C. 'H NMR (400 MHz, CDCl,): §
=8.50 (dd, J = 8.0, 1.4 Hz, 1 H), 7.49 (ddd, J = 8.7, 7.1, 1.7 Hz,
1 H), 7.42-7.30 (m, 3 H), 7.26-7.19 (m, 3 H), 7.18-7.07 (m, 4 H),
6.87 (d, J = 8.5Hz, 1 H), 6.44 (s, 1 H) ppm. '*C NMR (101 MHz,
CDCly): 6 = 177.8, 153.7, 142.3, 137.6, 135.3, 134.9, 132.0, 131.3,
129.8, 129.0, 128.8, 128.0, 126.3, 126.0, 123.9, 117.7, 112.7 ppm.
IR (KBr): v = 3030, 1618, 1599, 1493, 1463, 1408, 1317, 835, 762,
702 cm~!. HRMS (ESI): caled. for C, H;sCINO [M + HJ]*
332.0837; found 332.0850.

1-(4-Fluorophenyl)-2-phenylquinolin-4(1H)-one (3f): White solid
(104 mg, 66%); m.p. 220-222 °C. '"H NMR (300 MHz, CDCl): ¢
=8.48 (dd, J = 8.0, 1.3 Hz, 1 H), 7.54-7.42 (m, 1 H), 7.37 (t, J =
7.1Hz, 1 H), 7.26-7.11 (m, 7 H), 7.05 (t, J = 8.4 Hz, 2 H), 6.88 (d,
J=28.6Hz, 1 H), 6.41 (s, 1 H) ppm. '°’F NMR (377 MHz, CDCl;):
6 =-111.0 (s, Ar-F) ppm. 13C NMR (101 MHz, CDCl;): 6 = 177.8,
163.3, 160.8 (d, 'Jep = 186.75 Hz), 153.9, 142.5, 135.4, 135.0 (d,
4Jep = 2.25Hz), 132.0, 131.8, 131.7 (d, 3Jcp = 6.75 Hz), 129.1,
128.7, 128.0, 126.3, 126.0, 123.8, 117.7, 116.7, 116.5 (d, 2Jcg =
17.25 Hz), 112.6 ppm. IR (KBr): ¥ = 1622, 1595, 1506, 1480, 1464,
1406, 1317, 1211, 1153, 838, 775, 708 cm™!. HRMS (ESI): calcd.
for C,;H;sFNO [M + H]* 316.1132; found 316.1142.

1-(4-Acetylphenyl)-2-phenylquinolin-4(1 H)-one (3g): Yellow solid
(110 mg, 65%); m.p. 218-220 °C. '"H NMR (400 MHz, CDCls): ¢
=8.51 (dd, J = 8.0, .5Hz, 1 H), 7.95 (d, J = 8.5Hz, 2 H), 7.47
(ddd, /7 =8.7,7.1, 1.7Hz, 1 H), 7.38 (t, J = 7.1 Hz, 1 H), 7.29 (d,
J = 85Hz, 2 H), 7.25-7.12 (m, 5 H), 6.85 (d, / = 8.5Hz, 1 H),
6.44 (s, 1 H), 2.39 (s, 3 H) ppm. '*C NMR (101 MHz, CDCls): §
=196.6, 177.8, 153.4, 143.2, 142.1, 137.0, 135.2, 132.1, 130.4, 129.5,
129.0, 128.9, 128.1, 126.4, 126.0, 124.0, 117.6, 112.8, 26.7 ppm. IR
(KBr): ¥ = 1683, 1627, 1597, 1463, 1402, 1262, 762, 706 cm™'.
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HRMS (ESI): caled. for C,3H 3NO, [M + H]* 340.1332; found
340.1342.

1-(4-Nitrophenyl)-2-phenylquinolin-4(1 H)-one (3h): Yellow solid
(93 mg, 54%); m.p. 265-267 °C. '"H NMR (400 MHz, CDCl;): 6 =
8.50 (d, /= 7.2Hz, 1 H), 823 (d, J = 8.1Hz, 2 H), 7.50 (t, J =
7.3Hz, 1 H), 7.40 (t, J = 7.3 Hz, 3 H), 7.26-7.19 (m, 3 H), 7.16 (d,
J =6.6Hz, 2 H), 6.81 (d, /= 8.5Hz, 1 H), 6.45 (s, | H) ppm. '3C
NMR (101 MHz, CDCly): 6 = 177.7, 153.0, 147.4, 144.8, 141.8,
134.8, 132.3, 131.4, 129.2, 129.0, 128.3, 126.6, 125.9, 124.9, 124.2,
117.2, 113.0 ppm. IR (KBr): v = 1630, 1601, 1592, 1518, 1493,
1402, 1344, 1314, 756, 706 cm™'. HRMS (ESI): calcd. for
C,H5sN,05 [M + H]* 343.1077; found 343.1090.

3-[4-Oxo-2-phenylquinolin-1(4 H)-yl|benzonitrile (3i): Yellow solid
(98 mg, 61%); m.p. 262-264 °C. "H NMR (300 MHz, CDCls): 6 =
8.46 (d, J =79 Hz, 1 H), 7.64 (d, J = 7.3 Hz, 1 H), 7.57-7.44 (m,
4 H), 7.37 (t, J = 7.5Hz, 1 H), 7.27-7.07 (m, 5 H), 6.78 (d, J =
8.5Hz, 1 H), 6.39 (d, J = 6.8 Hz, 1 H) ppm. *C NMR (101 MHz,
CDCls): 0 = 177.6, 153.2, 141.9, 140.0, 134.8, 133.5, 132.5, 132.2,
130.6, 129.0, 128.2, 126.4, 125.8, 124.1, 117.2, 117.0, 113.8,
112.8 ppm. IR (KBr): ¥ = 3040, 2230, 1629, 1601, 1481, 1466, 1416,
1319, 748, 706 cm™'. HRMS (ESI): calcd. for C5,HsN,O [M +
H]* 323.1179; found 323.1195.

2-Phenyl-1-[3-(phenylsulfonyl)phenyl]quinolin-4(1 H)-one (3j): White
solid (131 mg, 60%); m.p. 336-338°C. 'H NMR (400 MHz,
DMSO): 0 =829 (d, J=7.5Hz, 1 H), 8.17 (s, 1 H), 7.89 (d, J =
8.3Hz, 1 H), 7.84 (d, J = 74 Hz, 2 H), 7.76 (t, / = 6.4 Hz, 2 H),
7.71-7.58 (m, 4 H), 7.45 (t, J = 74 Hz, 1 H), 7.19 (d, J = 7.3 Hz,
2 H), 7.05 (t, J = 7.5Hz, 1 H), 6.95 (t, J = 7.5 Hz, 2 H), 6.79 (d,
J=8.5Hz, 1 H),6.13 (s, 1 H) ppm. 3C NMR (101 MHz, DMSO):
0 = 176.1, 153.5, 142.2, 141.9, 140.4, 139.8, 135.4, 134.9, 133.8,
132.4, 131.1, 129.7, 129.6, 128.9, 128.3, 127.6, 127.3, 125.4, 125.3,
123.7, 117.8, 111.2 ppm. IR (KBr): ¥ = 3059, 1626, 1601, 1408,
1320, 1304, 1155, 758, 707 cm'. HRMS (ESI): calcd. for
C,7H,NO;S [M + H]*" 438.1158; found 438.1175.

2-Phenyl-1-(m-tolyl)quinolin-4(1 H)-one (3k): Yellow solid (122 mg,
79%); m.p. 222-224 °C. '"H NMR (300 MHz, CDCl;): § = 8.51 (d,
J =7.1Hz, | H), 7.52-7.41 (m, 1 H), 7.36 (t, J/ = 7.4 Hz, 1 H),
7.25-7.09 (m, 7 H), 6.95 (t, J = 7.0 Hz, 3 H), 6.43 (s, 1 H), 2.28 (s,
3 H) ppm. *C NMR (75 MHz, CDCl,): § = 177.8, 153.9, 142.5,
139.6, 138.8, 135.6, 131.7, 130.3, 129.5, 129.2, 129.0, 128.5, 127.7,
126.8, 126.0, 125.9, 123.6, 118.1, 112.3, 21.0 ppm. IR (KBr): v =
1629, 1595, 1478, 1460, 1406, 1307, 1136, 761, 708 cm~'. HRMS
(ESI): caled. for C,,H;gNO [M + HJ* 312.1383; found 312.1398.

2-Phenyl-1-(o-tolyl)quinolin-4(1 H)-one (31): Red solid (51 mg, 33%));
m.p. 255-257 °C. 'TH NMR (400 MHz, CDCls): § = 8.59-8.47 (m,
1 H), 7.52-7.45 (m, 1 H), 7.40 (t, J = 7.3 Hz, 1 H), 7.29-7.16 (m,
9 H), 6.77 (d, J = 8.5Hz, 1 H), 6.49 (s, 1 H), 1.93 (s, 3 H) ppm.
13C NMR (101 MHz, CDCl5): 6 = 176.7, 154.0, 141.8, 137.9, 136.6,
135.3, 132.2, 131.5, 130.5, 129.5, 128.8, 127.8, 127.0, 126.4, 126.1,
123.9, 117.6, 112.7, 17.5 ppm. IR (KBr): v = 1627, 1595, 1477,
1460, 1406, 1310, 1138, 775, 760, 727, 702 cm™!. HRMS (ESI):
caled. for C,,H sNO [M + HJ* 312.1383; found 312.1397.

2-Phenyl-1-(pyridin-3-yl)quinolin-4(1H)-one  (3m): White solid
(115 mg, 77%); m.p. 200-202 °C. '"H NMR (400 MHz, CDCls): 6
=8.57 (dd, J = 4.7, 1.0Hz, 1 H), 8.53-8.44 (m, 2 H), 7.57-7.46
(m, 2 H), 7.43-7.31 (m, 2 H), 7.25-7.19 (m, 3 H), 7.16 (dd, J = 6.5,
3.0Hz, 2 H), 6.82 (d, J = 8.6 Hz, 1 H), 6.45 (s, 1 H) ppm. 13C
NMR (101 MHz, CDCly): 6 = 177.8, 153.7, 150.9, 149.8, 142.4,
137.4, 136.0, 134.9, 132.3, 129.1, 129.0, 128.3, 126.6, 126.0, 124.2,
124.1, 117.4, 112.8 ppm. IR (KBr): ¥ = 3042, 1630, 1601, 1574,
1482, 1414, 1319, 762, 748, 704 cm~'. HRMS (ESI): calcd. for
CyoH5sN,O [M + H]* 299.1179; found 299.1184.
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1-Benzyl-2-phenylquinolin-4(1 H)-one (3n): Yellow solid (80 mg,
52%); m.p. 146-148 °C. 'H NMR (400 MHz, CDCls): ¢ = 8.51 (d,
J =73Hz, | H), 7.55-7.48 (m, 1 H), 7.45-7.39 (m, 1 H), 7.39-
7.31 (m, 6 H), 7.31-7.21 (m, 3 H), 6.98 (d, J = 7.2 Hz, 2 H), 6.34
(s, 1 H), 5.27 (s, 2 H) ppm. 3C NMR (101 MHz, CDCl;): 6 =
177.6, 155.1, 141.2, 136.4, 135.7, 132.2, 129.6, 129.0, 128.6, 128.1,
127.6,127.2, 126.8, 125.5, 123.7, 117.2, 113.1, 52.1 ppm. IR (KBr):
v =1615, 1596, 1556, 1486, 1413, 1269, 766, 735, 703 cm™!. HRMS
(ESD): caled. for C,,H;gNO [M + HJ* 312.1383; found 312.1393.

1-Cyclopropyl-2-phenylquinolin-4(1H)-one  (30):  Yellow  solid
(59 mg, 45%); m.p. 168-170 °C. '"H NMR (400 MHz, CDCls): § =
843 (d, J=79Hz 1 H), 796 (d, J = 8.6Hz, 1 H), 7.69 (t, J =
7.6 Hz, 1 H), 7.53-7.47 (m, 5 H), 7.39 (t, / = 7.4 Hz, 1 H), 6.31 (s,
1 H), 3.42-3.27 (m, 1 H), 0.94 (d, J = 6.3Hz, 2 H), 0.56 (d, J =
2.9 Hz, 2 H) ppm. 3C NMR (75 MHz, CDCl;): 6 = 178.1, 155.4,
143.0, 136.8, 131.6, 129.1, 128.4, 128.3, 126.6, 126.3, 123.5, 117.8,
113.2,32.3, 12.9 ppm. IR (KBr): ¥ = 1613, 1594, 1555, 1486, 1462,
1416, 777, 765, 707 cm™'. HRMS (ESI): calcd. for C;gH;,NO [M
+ H]*" 262.1226; found 262.1237.

2-(4-Methoxyphenyl)-1-phenylquinolin-4(1 H)-one (3p): White solid
(128 mg, 78%); m.p. 205-207 °C. '"H NMR (300 MHz, CDCls): 6
=8.51(d,J=7.7Hz,1H), 7.52-7.29 (m, 5 H), 7.16 (d, J = 6.5 Hz,
2 H), 7.08 (d, J = 7.9 Hz, 2 H), 6.90 (d, J = 8.4 Hz, 1 H), 6.69 (d,
J =79Hz, 2 H), 6.43 (s, 1 H), 3.74 (s, 3 H) ppm. *C NMR
(75 MHz, CDCl,): ¢ = 177.9, 159.5, 153.9, 142.6, 139.2, 131.8,
130.5, 129.9, 129.6, 128.8, 128.0, 126.1, 125.9, 123.7, 118.0, 113.3,
112.6, 55.1 ppm. IR (KBr): ¥ = 3046, 1624, 1601, 1510, 1481, 1402,
1250, 1186, 1024, 839, 776, 760 cm™!. HRMS (ESI): calcd. for
C5,H sNO, [M + H]* 328.1332; found 328.1333.

1-Phenyl-2-(p-tolyl)quinolin-4(1 H)-one (3q): Yellow solid (133 mg,
86%); m.p. 289-291 °C. 'H NMR (300 MHz, CDCls): ¢ = 8.50 (d,
J =72Hz, 1 H), 7.52-7.31 (m, 5 H), 7.16 (s, 2 H), 7.01 (d, J =
14.1 Hz, 4 H), 6.90 (d, J = 82 Hz, 1 H), 643 (s, | H), 2.25 (s, 3
H) ppm. 3C NMR (75 MHz, CDCly): § = 177.8, 154.1, 142.5,
139.2, 138.5, 132.7, 131.7, 129.9, 129.5, 129.0, 128.8, 128.5, 126.1,
126.0, 123.6, 118.0, 112.5, 21.1 ppm. IR (KBr): ¥ = 1630, 1595,
1508, 1493, 1478, 1458, 1403, 1313, 1136, 762, 706 cm™'. HRMS
(ESD): caled. for C,,H;gNO [M + HJ* 312.1383; found 312.1397.

2-(4-Chlorophenyl)-1-phenylquinolin-4(1H)-one (3r): White solid
(148 mg, 89%); m.p. 232-234 °C. '"H NMR (300 MHz, DMSO): 6
=8.27(d,J=70Hz 1 H), 7.59 (t, J = 7.1 Hz, 1 H), 7.51-7.24
(m, 10 H), 6.83 (d, J = 8.5Hz, 1 H), 6.16 (s, 1 H) ppm. '3C NMR
(75 MHz, DMSO): 6 = 176.2, 152.9, 142.4, 138.8, 134.5, 133.5,
132.4, 131.2, 130.2, 129.8, 129.3, 127.9, 125.6, 125.4, 123.9, 118.3,
111.4 ppm. IR (KBr): ¥ = 3054, 1629, 1608, 1593, 1495, 1480, 1414,
1316, 754, 696 cm™!. HRMS (ESI): calcd. for C,;H;sCINO [M +
H]* 332.0837; found 332.0853.

2-(4-Fluorophenyl)-1-phenylquinolin-4(1 H)-one (3s): White solid
(121 mg, 77%); m.p. 225-227 °C. 'H NMR (300 MHz, DMSO): 6
=8.28(d,J=6.8Hz 1H), 7.60 (t, J = 7.0 Hz, 1 H), 7.42 (s, 8 H),
7.08 (t, J = 8.7Hz, 2 H), 6.83 (d, J = 84Hz, 1 H), 6.16 (s, |
H) ppm. 'F NMR (377 MHz, CDCl,): 6 = —111.8 (s, Ar-F) ppm.
13C NMR (75 MHz, DMSO): 6 = 176.2, 163.5, 160.2 (d, Je.p =
247.5 Hz), 153.1, 142.4,138.9, 132.4, 132.1 (d, *Jr = 3 Hz), 131.7,
131.6 (d, *Jcp = 8.25 Hz), 130.2, 129.7, 129.2, 125.6, 125.4, 123.8,
118.3, 115.0, 114.7 (d, 2Joy = 21 Hz), 111.5 ppm. IR (KBr): ¥ =
3045, 1628, 1595, 1511, 1494, 1483, 1420, 1319, 847, 747 cm™'.
HRMS (ESI): calcd. for C,;H;sFNO [M + H]* 316.1132; found
316.1147.

2-(3-Nitrophenyl)-1-phenylquinolin-4(1 H)-one (3t): Yellow solid
(111 mg, 65%); m.p. 279-281 °C. '"H NMR (400 MHz, CDCl): &

6 WWW.eurjoc.org

© 0000 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

=848 (d, J =8.0Hz | H), 8.08 (d, J = 8.5Hz, 1 H), 8.04 (s, 1
H), 7.55(d, J =74 Hz, 1 H), 7.49 (t, J = 7.5 Hz, 1 H), 7.45-7.29
(m, 5 H), 7.19 (d, J = 7.2 Hz, 2 H), 6.90 (d, J = 8.5 Hz, 1 H), 6.41
(s, 1 H)yppm. 3C NMR (101 MHz, CDCl;): § = 177.7, 151.0,
147.4, 142.5, 138.5, 137.1, 134.9, 132.3, 130.0, 129.8, 129.5, 129.2,
126.3, 126.0, 124.2, 123.5, 118.0, 112.7 ppm. IR (KBr): ¥ = 3056,
3045, 1628, 1604, 1595, 1526, 1493, 1346, 841, 816, 744, 706 cm ™.
HRMS (ESI): calcd. for C,;H;sN,O3 [M + H]* 343.1077; found
343.1080.

2-(3-Chlorophenyl)-1-phenylquinolin-4(1 H)-one (3u): White solid
(119 mg, 72%); m.p. 272-274 °C. '"H NMR (300 MHz, CDCl5): ¢
=8.50 (d, J = 79 Hz, 1 H), 7.50-7.35 (m, 5 H), 7.17-7.08 (m, 5
H), 7.05 (d, J = 7.5Hz, 1 H), 6.91 (d, J = 8.5Hz, 1 H), 6.41 (s, |
H) ppm. 3C NMR (75 MHz, CDCly): § = 177.8, 152.2, 142.5,
138.8, 137.2, 133.8, 132.0, 129.9, 129.7, 129.2, 128.8, 127.3, 126.3,
126.0, 123.9, 118.0, 112.5 ppm. IR (KBr): v = 3042, 1627, 1595,
1495, 1470, 1423, 1404, 1317, 800, 748 cm!. HRMS (ESI): calcd.
for C,H,sCINO [M + H]* 332.0837; found 332.0848.

2-(3-Methoxyphenyl)-1-phenylquinolin-4(1 H)-one (3v): White solid
(100 mg, 61%); m.p. 217-219 °C. 'H NMR (300 MHz, CDCl,): §
=8.50 (dd, J = 7.7, 1.2 Hz, 1 H), 7.53-7.31 (m, 5 H), 7.18 (d, J =
4.2Hz, 2 H), 7.09 (t, J = 7.9 Hz, 1 H), 6.92 (d, J = 8.5Hz, 1 H),
6.80-6.63 (m, 3 H), 6.45 (s, 1 H), 3.68 (s, 3 H) ppm. '3C NMR
(75 MHz, CDCly): ¢ = 177.8, 158.8, 153.7, 142.5, 139.1, 136.7,
131.8, 129.9, 129.5, 128.9, 126.2, 126.0, 123.7, 121.7, 118.0, 114.7,
114.4,112.4, 55.2 ppm. IR (KBr): ¥ = 3051, 3037, 1627, 1602, 1595,
1578, 1480, 1291, 1057, 748, 712 cm™!. HRMS (ESI): calcd. for
CxH sNO, [M + H]* 328.1332; found 328.1340.

2-(3-Methoxyphenyl)-1-(4-methoxyphenyl)quinolin-4(1 H)-one (3w):
Yellow solid (134 mg, 75%); m.p. 178-180 °C. '"H NMR (300 MHz,
DMSO): 0 = 826 (d, J = 7.8 Hz, 1 H), 7.59 (t, J = 6.9 Hz, 1 H),
742 (d, J =7.1Hz 1 H), 734 (d, J = 83Hz, 2 H), 7.17 (t, J =
7.7Hz, 1 H), 7.05-6.73 (m, 6 H), 6.15 (s, 1 H), 3.74 (s, 3 H), 3.67
(s, 3 H) ppm. '3C NMR (75 MHz, DMSO): 6 = 176.2, 159.1, 158 4,
154.3, 142.9, 137.0, 132.3, 131.6, 131.3, 129.1, 125.7, 125.3, 123.7,
121.5, 118.4, 114.9, 114.6, 114.5, 111.2, 55.5, 55.2 ppm. IR (KBr):
v = 3056, 1626, 1597, 1508, 1463, 1407, 1250, 1032, 841, 760 cm™".
HRMS (ESI): calcd. for C,3H,0NOs; [M + H]™ 358.1438; found
358.1455.

2-(3-Methoxyphenyl)-1-(pyridin-3-yl)quinolin-4(1 H)-one (3x): White
solid (120 mg, 73%); m.p. 213-215°C. 'H NMR (300 MHz,
CDCl;): 0 = 8.60 (s, 1 H), 8.49 (d, J = 7.8 Hz, 2 H), 7.58-7.48 (m,
2 H), 7.39-7.29 (m, 2 H), 7.12 (t, / = 6.8 Hz, 1 H), 6.84-6.71 (m,
4 H), 6.46 (s, 1 H), 3.70 (s, 3 H) ppm. *C NMR (75 MHz, CDCl;):
0 = 177.8, 159.1, 153.5, 150.8, 149.8, 142.3, 137.4, 136.0, 132.3,
129.4, 126.5, 126.0, 124.1, 124.0, 121.6, 117.4, 114.8, 114.7, 112.7,
55.2 ppm. IR (KBr): ¥ = 1630, 1597, 1481, 1464, 1423, 1406, 1319,
1292, 1267, 1039, 1028, 750 cm™'. HRMS (ESI): calcd. for
C,;H{7N,O, [M + HJ* 329.1285; found 329.1292.

2-Cyclohexyl-1-phenylquinolin-4(1 H)-one (3y): Yellow solid (81 mg,
53%); m.p. 240-242 °C. '"H NMR (400 MHz, CDCls): § = 8.42 (d,
J=77Hz, 1H), 7.62 (s, 3 H), 7.37 (t, J = 7.6 Hz, 1 H), 7.29 (d,
J=11.1Hz, 3 H), 6.61 (d, J =8.5Hz, 1 H), 6.40 (s, 1 H), 2.11 (t,
J=11.5Hz, 1 H), 1.80 (d, J = 12.6 Hz, 2 H), 1.70 (d, / = 12.9 Hz,
2 H), 1.59 (d, J = 129 Hz, 1 H), 142 (q, J = 12.4 Hz, 2 H), 1.17
(q, J =129 Hz, 1 H), 0.94 (q, J = 12.6 Hz, 2 H) ppm. '3C NMR
(101 MHz, CDCly): 0 = 178.2, 159.6, 142.6, 138.6, 131.3, 130.3,
129.7, 129.0, 125.8, 125.7, 123.3, 118.2, 108.2, 41.1, 33.0, 26.2,
25.5 ppm. IR (KBr): ¥ = 2940, 2847, 1626, 1601, 1489, 1465, 1423,
1303, 1136, 844, 781, 760, 710 cm™!. HRMS (ESI): calcd. for
C,H,,NO [M + HJ* 304.1696; found 304.1688.
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2-tert-Butyl-1-phenylquinolin-4(1 H)-one (3z): Yellow solid (91 mg,
65%); m.p. 219-221 °C. '"H NMR (400 MHz, CDCls): = 8.37 (d,
J=176Hz, 1 H), 7.56 (d, J = 6.4 Hz, 3 H), 7.40-7.18 (m, 4 H),
6.66 (s, 1 H), 6.40 (d, J = 8.7Hz, 1 H), 1.16 (s, 9 H) ppm. 13C
NMR (101 MHz, CDCl3): 0 = 178.8, 161.3, 144.8, 140.4, 131.6,
131.4, 129.8, 129.3, 1254, 125.0, 123.2, 118.3, 110.1, 37.5,
31.7 ppm. IR (KBr): ¥ = 1623, 1560, 1571, 1488, 1464, 1391, 1315,
847, 764, 715cm'. HRMS (ESI): calcd. for C,;H 4,FNO [M +
H]* 316.1132; found 316.1143. HRMS (ESI): calcd. for C;oH,,NO
[M + HJ]* 278.1539; found 278.1532.

6-Fluoro-1,2-diphenylquinolin-4(1 H)-one (3aa): Yellow solid (81 mg,
51%); m.p. 269-271 °C. 'TH NMR (400 MHz, CDCls): § = 8.12 (dd,
J=18.9,3.0Hz, 1 H), 7.40-7.32 (m, 3 H), 7.21-7.14 (m, 8 H), 6.90
(dd, J=9.4,4.3 Hz, 1 H), 6.40 (s, 1 H) ppm. ’F NMR (377 MHz,
CDCls): 6 = ~117.8 (s, Ar-F) ppm. *C NMR (75 MHz, CDCls): 6
=176.9, 160.8, 157.5 (d, "Je.p = 244.5 Hz), 154.0, 139.0 (d, ®Jcp
= 4.5 Hz), 135.4, 129.8, 129.6 (d, *Joy = 14.25 Hz), 129.1, 128.6,
127.9, 127.5, 127.4 (d, 3Jcg = 6.75 Hz), 120.4, 120.1 (d, 3Jcf =
18.75 Hz), 111.8, 110.8, 110.5 (d, 2Jc.p = 22.5 Hz), 104.7 ppm. IR
(KBr): v = 3046, 1616, 1595, 1496, 1478, 1395, 1310, 1182, 839,
779, 704 cm'. HRMS (ESI): caled. for C, H;sFNO [M + HJ*
316.1132; found 316.1143.

6-Methoxy-1,2-diphenylquinolin-4(1H)-one (3ab): White solid
(67 mg, 41%); m.p. 244-246 °C. '"H NMR (400 MHz, CDCl;): 6 =
7.90 (d, J = 3.0Hz, 1 H), 7.39-7.29 (m, 3 H), 7.21-7.12 (m, 7 H),
7.09 (dd, J =9.3, 3.1 Hz, 1 H), 6.85 (d, J = 9.3 Hz, 1 H), 6.42 (s,
1 H), 3.94 (s, 3 H) ppm. 3C NMR (101 MHz, CDCl5): 6 = 177.2,
156.3, 153.0, 139.3, 137.3, 135.7, 130.0, 129.5, 129.2, 128.9, 128.5,
127.8, 127.2, 122.5, 119.8, 111.6, 105.2, 55.8 ppm. IR (KBr): v =
1607, 1593, 1491, 1479, 1309, 1032, 779, 700 cm~!. HRMS (ESI):
caled. for C,,H sNO, [M + HJ]* 328.1332; found 328.1340.

Supporting Information (see footnote on the first page of this arti-
cle): 'H, 13C, and '"°F NMR spectra.
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Buchwald-Hartwig Coupling/Michael Addition Reactions
o Pd(OAc), (5 mol-%) o
PPh; (10 mol-%) "
A B\
RIE D P R2 4 RONH, R P . RT | J.-K. Shen
Ay KoCOj3 (2 equiv.) N”TR? N7 R?

dioxane, reflux R® R3

The Buchwald-Hartwig coupling/Michael
addition sequence has been successfully
used for the synthesis of 1,2-disubstituted
4-quinolones starting from chalcones and
primary amines using Pd(OAc),/PPhs/

Eur. J. Org. Chem. 0000, 0-0

K,COj; as the catalyst system. The inter-
mediates formed underwent catalytic de-
hydrogenation to give the products in good
yields. The methodology has a broad scope
and is applicable to library synthesis.
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