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Quinolones are an important synthetic class of 
biological active substances possessing antibacte
rial and anticancer properties1. A simple conve
nient synthesis of 2-substituted l,4~dihydro-4- 
oxoquinolines (2-substituted quinolones) is known 
to be based on the Pd-catalyzed reaction of o-io- 
doaniline with terminal acetylenes under 20 atm 
of carbon monoxide (Eq. I)2.
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Structure-activity relationship studies seem to 
point out the antibacterial potency is greatly inf
luenced by the steric bulk of the 1-substituents3. 
The general method used for the preparation of 
1-substituted quinolones involves the alkylation 
of NH-group by alkyl halides to give 1-alkylated 
derivatives4.

We have investigated the reaction of some alkyl 
halides with 2-phenyl-ll4~dihydro-4-oxoquinoline 
for the preparation of N-alkyl derivatives which 
are planned to be the key intermediate to quino
line antibacterial agents. Beside옹 it was of intere옹t 
to search a steric influence of aryl group in posi
tion 2 on the alkylation reaction.

The alkylation of 2-phenyl-lt4~dihydro-4-oxo- 
quinoline was conducted in NaH~DMF system at 

room temperature for 3 hr (Eq. 2).
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The alkylation reaction occurs rather fast and 
1 disappears during 0.5~2 hr. The alkylation of 
1 proceeds smoothly with primary halides such 
as methyl iodide, ethyl iodide, ethyl bromide, n~ 
propyl iodide, allyl bromide, and benzyl bromide 
(run 1~4, 6, and 7) to give in 70~98% yields. 
Also secondary alkyl halide, iso-propyl iodide, gave

Table 1. Alkylation of 2-phenyl-l,4_dihydro-4-oxo- 
quinoline^

Run RX
Time 
(hr)

Product (R)
Isolated 

yield (%)

1 Mel 1 ch3~ 70
2 Etl 1 CH3CH2- 90
3 EtBr 2 CH3CH2- 80
4 M-Pr 1.5 ch3ch2ch2- 88
5 "P뢰 1.5 (CH3)2CH2- 62
6 AllylBr 0.5 CH3=CH-CH]- >98
7 BenzylBr 1 c6h5ch2- >98
8 场f-BuBr 2 (ch3)3c- trace

fl2-phenyl-l,4-dihydro-4-oxoquinoline (0.221 g, 1 mmol), 
NaH (0.025 g, 1.1 mmol), DMF 5 m/.
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Table 2. Characterization of l-alkyl-2*phenyl-l,4~di- 
hydro-4-oxoquinoline

Run R mp. Mass spectra

1 Me 60-62t 235(M+), 234, 220, 207, 206, 
77, 76

2 Et 96~97P 249(M+), 234, 220, 206, 165, 
77, 76

3 w-Pr 81-82t 263(M+), 248, 234, 220, 165, 
77, 76, 43

4 iso-Pr 94~9此 263(M+), 221, 220, 165, 77, 76, 
43

5 Allyl 75~76t 261(M+). 260, 247, 246, 165, 
77, 76, 41

6 Benzyl 107-108t 311(M+), 220, 192, 191, 77, 76

():analytical value.

Run
Element

C
al analyses (%)

H N
NMR (& CCU)

1 81.70
(81.75)

5.53 5.96
(5.52) (5.58)

4.17(s, 3H), 7.20(s, 1H), 
7.42~8.25(m, 9H)

2 81.93
(81.94)

6.02 5.62
(6.02) (5.48)

L61~L68(t, 3H), 4.30- 
4.43(t), 7.19(s, 1H), 48~ 
8.26(m, 9H)

3 82.13
(82N0)

6.46 532
(6.52) (532)

l.ll~L18(t, 3H), 1.90- 
2.08(m, 2H), 4.18~4.24(t, 
2H), 7.14(s, 1H), 7.40 〜 
8.24(m, 9H)

4 82.13
(81.59)

6.46 5.32
(6.54) (5.08)

1.50(d, 6H), 4.87~4.96(m, 
1H), 7.14(s, 1H), 7.45 〜
8.23(m, 9H)

5 82.76
(82.20)

5.75 5.36
(5.71) (5.02)

4.89(d, 2H), 5.42~.565(d, 
2H), 6.16〜6.30(m, 1H), 
7.2K1H), 7.41~8・31(m, 
9H)

6 84.89
(84.15)

5.47 4.50
(5.14) (4.38)

5.42(s, 2H), 7.29(st 1H), 
7.44~8.34(m, 14H)

in 62% yield (run 5), while the reaction with ter
tiary alkyl halide, E-butyl bromide, gave the un
satisfied result (run 8).

We also invesgated alkylation reaction of 1 with 
benzyl-, allyl- and ethyl bromide using phase tra
nsfer catalyst. However, the yields of TV-alkyl deri
vatives were too low. This is clue to a very slow 
solubility of 1 in CeHg and CH2CI2 (Eq, 3).

The following general procedure was used; To 
the DMF (5 m/) solution of sodium hydride (0.046 
g of the 55% oil suspension which was washed

瞞%((서2이 2) 
50% NaOH

RhCH2N*Et3Cr. r.t

O

R
R: benzyl(18%) 

:allyl(20%) 
:ethyl(10%)

with hexane three times: 1.1 mmol) 2-phenyl-4~ 
quinolone 1 (0.221 g, 1 mmol) was added. To the 
resulting mixture the 1.3 mmol of alkyl halide was 
added and stirred at room temperature under nit
rogen atmosphere. The reaction mixture was pou
red into cold water. The extraction with ether and 
subsequent work up of the extract gave almost 
pure 2. Further purification was performed by 
preparative TLC using silica gel (eluant: CHCI3/ 
MeOH = 20/l).

Table 2 shows chemical and physical data of 1- 
substituted 2-phenyl-l,4_dihydro-4-oxoquinoli- 
nes. These values were well same with known 
quinolones.
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