2-phenyl-4-quinolone-3-carboxylic acid

guinolone-3-carboxylic acids
(26-30)

carboxylic acid

2,6, 7-subgtituted 2-phenyl-4-

HL-60 U937
2-phenyl-4-quinolone-3-

(1)  2-phenyl 6 7 HL-60
6, 7-methylenedioxy (56) 6-OCH; 6-F 6-Cl
@ Rs. R, HL-60 U937
3) Rs, Rs HL-60 U937
3 bulky ( OCHsy)
( F Cl) 53* (RGZOCHg,
Rs =F) 53*
4) 53 53 55 2-phenyl F
3[
43 44 HL-60 U937
8 2-phenyl para
HL-60 U937
32,36 40
neutrophil superoxide formation 43,44 TNF-a

formation
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Merck
Diethylmalonate (for synthesis)

Acros
Aniline, 99.8%
4-Chloroaniline, 98%

4-Fuoroaniling, 98%

L ancaster
Benzoyl chloride, 99+%
2-Chlorobenzoyl chloride, 96%
2-Fuorobenzoyl chloride, 98%
4-Fluorobenzoyl chloride, 98%
2-Methoxybenzoy! chloride, 97%
3,4-(Methylenedioxy)aniline, 98+%

Fluka

Natrium, 99.5%

4-Methoxyaniline, 99%

Tedia



Absolute ethanol, 99.5%

Glacid acetic acid (synthesis grade)
Magnesium sulfate anhydrous

Sodium hydroxide (synthesis grade)

Merck
Chloroform-d; (for NMR spectroscopy, 99.8%)
Dimethylsulfoxide-ds (for NMR spectroscopy, 99.8%)
Ethyl acetate (Quaranted reagent; G.R)
n-Hexane (ACS grade)
Methanol (ACS grade; spectrophotometric grade)

Tedia
Chloroform (ACS grade)
Ethyl ether anhydrous (guaranted reagent; G.R)
Toluene (ACS grade)

Ethanol, 95%



(Mélting Point Apparatus)

Y anaco MP-500D
40-500
(Mass Spectrophotometer)
EIMS VG platform II GC-MS ingtrument 70
eV mz ( )
(Infrared Spectrophotometer)
Nicolet Impact 400 FT-IR Spectrometer
(KBr) cm™*

- (UV-Visble Spectrophotometer)
- Shimadzu UV-160A UV-vishle
Recording Spectrophotometer

(Pma) nm log e Molar absorptivity
(Element Analyser)
Heraeus CHN-OSRAPID (
) +4 %

(Nuclear Magnetic Resonance Spectrometer)
Bruker Advance DPX-200 FT-NMR Spectrometer(
) Bruker Advance DPX-300 FT-NMR Spectrometer
Bruker Advance DPX-400 FT-NMR Spectrometer(

9%



)
d(ppm ) (chemical shift) ™S

(tetramethylsilane) (d = 0) (coupling constant)
J Hz S (gnglet) d (doublet) t
(triplet) q (Quartet) m (multiplet) br
(broad) dd (doubledoublet) ddd (double
double doubl et)
7. (UV Equipment)
CAMAG UV-Cabinet |1 254 nm
366 nm

8. ELISA reader

1. (Thin-Layer Chromatography)
Merck TLC Aluminium Sheets Silicagel 60 Fys4
plate pre-coated 25 sheets 20 x 20 cm 0.2 mm layer thickness

2. (Column Chromatography)
Merck Slicagd 60 (70-230 mesh)



() 2,4-Substituted-N-(3,4-substituted phenyl)benzamides (11-24)

1. N-(4-Chlorophenyl)-2-fluorobenzamide (11)
4-chloroaniline (6.38 0.05 ) 500
2-fluorobenzoyl chloride(397

1 (486
%)

11
(M.P) 945962
MS(m2) ( 11-1) 249 (M")
IR, 2ma (KBr)cmi* ( 11-2) 3348 cmt
1661 cm* Cc=0
UV, ?max (MeOH) nm (log €) 263.5 (4.22)
(Elemental Analyss) C3HoCIFNO
(Calcd.) C (62.54 %), H (3.63 %), N (5.61 %)
(Found) C (62.59 %), H (3.61 %), N (5.60 %)
'H-NMR (DMSO-ds, 200 MHz) d (ppm) ( 11-3)
7.28-7.36 (2H, m, H-3, H-5)
740 (2H, d, J= 8.8 Hz, H-3, H-5)
7.52-7.68 (2H, m, H-4, H-6)
7.77 (2H, d, J= 8.8 Hz, H-2', H-6)
10.55 (1H, s, NH)
BBC-NMR (DMSO-ds, 50 MHz) d (ppm) ( 11-4)

0025

116.18 (d, J = 21.7 Hz, C-3), 121.33 (C-2, C-6), 124.53 (C-5),

97



124.76 (d, J = 17.5 Hz, C-1), 127.55 (C-4'), 128.68 (C-3, C-5),
129.95 (C-6), 132.62 (d, J = 8.3 Hz, C-4), 137.85 (C-1),
158.94 (d, J = 247.5 Hz, C-2), 162.90 (C=0)

2. 2-Chloro-N-(4-chlorophenyl)benzamide (12)
4-chloroaniline (6.38 0.05 ) 2-chlorobenzoyl chloride (4.38
0.025 ) 1
12 (5.10 77 %)

12
(M.P) 93.7-95.1
MS(M2) ( 12-1) 265(M")
IR, Pmex (KBr) cmi* (- 12-2) 3300cmit
1659 cmi* Cc=0
UV, 2 (MeOH) nm (log €)  256.0 (4.21)
(Elemental Analysis) C3HoCILNO
(Cacd.) C(58.67 %), H (3.41 %), N (5.26 %)
(Found) C (58.70 %), H (3.39 %), N (5.27 %)
'H-NMR (DM SO-ds, 200 MHz) d (ppm) ( 12-3)
741 (2H,d, J=89Hz, H-3, H-5)
7.45-7.62 (4H, m, H-3, H-4, H-5, H-6)
7.76 (2H, d, J= 8.9 Hz, H-2, H-6)
10.66 (1H, s, NH)
C-NMR (DMSO-ds, 50 MHz) d (ppm) ( 12-4)
121.09 (C-2, C-6), 127.28 (C-5), 127.44 (C-4), 128.72 (C-3, C-5),
128.94 (C-6), 129.68 (C-3), 129.92 (C-2), 131.22 (C-4), 136.71
(C-1), 137.87 (C-1), 165.01 (C=0)



3. N-(4-Chlorophenyl)-2-methoxybenzamide (13)
4-chloroaniline (6.38  0.05 ) 2-methoxybenzoyl chloride (4.27
0025 ) 11
13 (5.09 78 %)

13
(M.P) 56.1-58.7
MS(m2) ( 131) 261 (M)
IR, 2. (KBr) cmit (- 13-2) 3344 cmt
1651 cm™* C=0
UV, ?mex (MeOH) nm (log €) 270.0 (4.31)
(Elemental Analyss) C14sH1-,CINO,
(Caled) C (64.25 %), H (4.62 %), N (5.35 %)
(Found) C (64.26 %), H (4.60 %), N (5.34 %)
'H-NMR (DMSO-ds, 200 MHz) d (ppm) ( 13-3)
3.89 (3H, s, OCH,)
7.06 (1H, dd, J= 7.5, 7.5 Hz, H-5)
7.14 (1H, d, J= 8.4 Hz, H-3)
7.39 (2H, d, J = 8.7 Hz, H-3, H-5)
749 (1H, dd, J = 8.4, 7.5 Hz, H-4)
7.67 (1H, d, J= 7.5 Hz, H-6)
7.83(2H, d, J=8.7 Hz, H-2, H-6)
10.27 (1H, s, NH)
BC-NMR (DMSO-ds, 50 MHZ) d (ppm) (  13-5)
55.84 (OCHj), 111.92 (C-3), 120.49 (C-5), 121.26 (C-2', C-6),
124.73 (C-1), 127.14 (C-4), 128,59 (C-3, C-5), 129.73 (C-6),
132.15 (C-4), 138.06 (C-1'), 156.50 (C-2), 164.66 (C=0)



4. N-(4-Chlorophenyl)benzamide (14)
4-chloroaniline (6.38 0.05 ) 500
benzoyl chloride (3.51 0025 )

14 (4.68 81 %)

14
(M.P) 14091412 (dec)
MS(m2) ( 14-1) 231 (M")
IR, 2. (KB cm™* ( 14-2) 3350 cmit
1655 cmi* Cc=0
UV, Zme (MeOH) nm (log €)  268.5 (4.20)
(Elementd Analyss) Cy3H1oCINO
(Calcd.) C (67.40 %), H (4.35 %), N (6.05 %)
(Found) C (67.39 %), H (4.36 %), N (6.06 %)
'H-NMR (DMSO-ds, 200 MH2) d (ppm) ( 14-3)
7.40 (2H, d, J = 8.8 Hz, H-3, H-5)
7.48-7.59 (3H, m, H-3, H-4, H-5)
784 (2H, d, = 8.8 Hz, H-2', H-6)
7.95 (2H, d, J = 7.8 Hz, H-2, H-6)
10.38 (1H, s, NH)
BC-NMR (DMSO-ds, 50 MHz) d (ppm) ( 14-4)
121.85 (C-2', C-6), 127.29 (C-4'), 127.68 (C-2, C-6), 128.39
128.49 (C-3, C-5, C-3, C-5)), 131.66 (C-4), 134.73(C-1),
138.17 (C-1'), 165.66 (C=0)

5. 2-Fluoro-N-(4-fluor ophenyl)benzamide (15)
4-fluoroaniline (5.56 0.05 ) 2-fluorobenzoyl chloride (3.97
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0025 ) 1
15 (4.66 80 %)

15
(M.P) 102.0-1045
MS(M2) ( 151) 233 (M")
IR, Zmex (KBr) cmi* ( 15-2) 3346 cmit
1653 cmi* Cc=0
UV, 2 (MeOH) nm (log €) 258.5 (4.12)
(Elemental Analyss) C3HoF,NO
(Calcd.) C (66.95 %), H (3.89 %), N (6.01 %)
(Found) C (66.91 %), H (3.88 %), N (6.03 %)
'H-NMR (DM SO-ds, 200 MHz) d (ppm) ( 15-3)
7.19 (2H, dd, J= 9.0, 9.0 Hz, H-3, H-5)
7.28-7.38 (2H, m, H-3, H-5)
7.52-7.70 (2H, m, H-4, H-6)
7.75 (2H, dd, J= 9.0, 5.1 Hz, H-2', H-6)
10.46 (1H, s, NH)
BC-NMR (DMSO-dg, 50 MHZ) d (ppm) ( 15-4)
115.34 (d, J = 22.1 Hz, C-3, C-5), 116.17 (d, J = 21.7 Hz, C-3),
121.63 (d, J= 7.6 Hz, C-2, C-6), 124.58 (C-5), 124.89 (d, J =
15.0 Hz, C-1), 129.90 (C-6), 132.53 (d, J = 8.3 Hz, C-4), 135.27
(C-1), 158.41 (d, J = 239.3 Hz, C-4), 158.94 (d, J = 247.3 Hz,
C-2), 162.73 (C=0)

6. 2-Chloro-N-(4-fluorophenyl)benzamide (16)
4-fluoroaniline (5.56 0.05 ) 2-chlorobenzoyl chloride (4.38
0.025 ) 1
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16 (4.73 76 %)

16
(M.P) 93.396.2
MS(m2) ( 16-1) 249 (M)
IR, Zma (KB cmi* ( 16-2) 3288 cm*
1657 cmi* Cc=0
UV, 2 (MeOH) nm (log €)  247.5 (4.10)
(Elementd Analyss) C13HoCIFNO
(Calcd.) C (62.54 %), H (3.63 %), N (5.61 %)
(Found) C (62.58 %), H (3.64 %), N (5.59 %)
'H-NMR (DM SO-ds, 200 MHZ) d (ppm) ( 16-3)
7.19 (2H, dd, J = 8.8, 8.8 Hz, H-3, H-5)
7.40-7.61 (4H, m, H-3, H-4, H-5, H-6)
7.76 (2H, dd, J=8.8, 5.1 Hz, H-2, H-6)
10.58 (1H, s, NH)
C-NMR (DMSO-ds, 50 MHz) d (ppm) (  16-4)
115.35 (d, J = 22.1 Hz, C-3, C-5)), 121.36 (d, J = 7.8 Hz, C-2, C-6),
127.22 (C-5), 128.90 (C-6), 129.65 (C-3), 129.96 (C-2), 131.08 (C-4),
135.30 (C-1'), 136.85(C-1), 158.34 (d, J = 238.9 Hz, C-4'), 164.82
(C=0)

7. N-(4-Fluorophenyl)-2-methoxybenzamide (17)
4-fluoroaniline (5.56  0.05 ) 2-methoxybenzoyl chloride (4.27
0.025 ) 1
17 (4.84 79 %)

17
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(M.P) 79.6-80.2
MS(m2) ( 17-1) 245(M")
IR, 2 (KBr) cmit (- 17-2) 3329cmt
1647 cmi* Cc=0
UV, ?ma (MeOH) nm (log €)  268.5 (4.08), 243.0 (4.04)
(Elemental Analyss) Ci4H1FNO,
(Calcd.) C (68.56 %), H (4.93 %), N (5.71 %)
(Found) C (68.55 %), H (4.94 %), N (5.72 %)
'H-NMR (DMSO-ds, 200 MHz) d (ppm) ( 17-3)
3.89 (3H, s, OCHy)
7.05 (1H, dd, J= 7.5, 7.5 Hz, H-5)
7.13-7.21 (3H, m, H-3, H-3, H-5)
749 (1H, dd, J = 8.3, 7.5 Hz, H-4)
7.63 (1H, d, J= 7.5 Hz, H-6)
7.77 (2H, dd, J=8.9, 5.1 Hz, H-2, H-6)
10.16 (1H, s, NH)
C-NMR (DMSO-ds, 50 MHz) d (ppm) ( 17-4)
55.84 (OCH), 111.95 (C-3), 115.19 (d, J = 22.0 Hz, C-3, C-5),
120.46 (C-5), 121.47 (d, J = 7.7 Hz, C-2', C-6'), 124.81 (C-1),
129.64 (C-6), 132.01 (C-4), 135.47 (C-1'), 156.47 (C-2), 158.15
(d, J = 2385 Hz, C-4), 164.41 (C=0)

8. N-(4-Fluorophenyl)benzamide (18)
4-fluoroaniline (5.56 0.05 ) benzoyl chloride (3.51 0.025
) 14 18
(4.46 83 %)

18
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(M.P) 162.1-1635
MS(m2) ( 181) 215(M")
IR, 2ma (KBr) cmit (- 18-2) 3346 cmt
1653 cmi* Cc=0
UV, 2 (MeOH) nm (log €) 264.5 (4.12)
(Elemental Analyss) Ci5HoFNO
(Calcd.) C (72.55 %), H (4.68 %), N (6.51 %)
(Found) C (72.50 %), H (4.65 %), N (6.50 %)
'H-NMR (DMSO-ds, 200 MHz) d (ppm) ( 18-3)
7.19 (2H, dd, J= 8.9, 8.9 Hz, H-3, H-5)
7.47-7.62 (3H, m, H-3, H-4, H-5)
7.83(2H, dd, J=8.9, 5.1 Hz, H-2, H-6)
7.97 (2H, dd, J = 8.0, 1.8 Hz, H-2, H-6)
10.33 (1H, s, NH)
BC-NMR (DM SO-ds, 50 MHz) d (ppm) ( 18-4)
115.15 (d, J = 22.0 Hz, C-3, C-5)), 122.22 (d, J = 7.7 Hz, C-2, C-6),
127.65 (C-2, C-6), 128.36 (C-3, C-5), 131.55 (C-4), 134.87 (C-1),
135.59 (C-1'), 158.34 (d, J = 238.8 Hz, C-4), 165.52 (C=0)

9. 2-Fluoro-N-(4-methoxyphenyl)benzamide (19)
4-methoxyaniline (6.16 0.05 ) 500
2-fluorobenzoy! chloride (3.97 0.025

19 (4.72 77 %)

19

(M.P) 83.1-843
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MS(M2) ( 191) 245(M")
IR, P (KBr) cmit ( 19-2) 3364 cm*
1647 cm™* C=0
UV, ?na (MeOH) nm (log €) 272.0 (4.12)
(Elemental Analyss) C1H,FNO,
(Calcd.) C (68.56 %), H (4.93 %), N (5.71 %)
(Found) C (68.55 %), H (4.91 %), N (5.70 %)
'H-NMR (DM SO-ds, 200 MHZ) d (ppm) ( 19-3)
3.74 (3H, s, OCH,)
6.93 (2H, d, J= 9.0 Hz, H-3, H-5)
7.28-7.37 (2H, m, H-3, H-5)
7.53-7.62 (1H, m, H-4)
7.62-7.70 (3H, m, H-6, H-2', H-6)
10.26 (1H, s, NH)
BBC-NMR (DMSO-ds, 50 MHz) d (ppm) ( 19-4)

55.17 (OCH,), 113.86 (C-3, C-5), 116.10 (d, J = 21.8 Hz, C-3),
121.31 (C-2, C-6), 124.49 (d, J = 2.9 Hz, C-5), 125.14 (d, J =
15.1 Hz, C-1), 129.89 (C-6), 132.05 (C-1'), 132.28 (d, J = 8.3 Hz,
C-4), 155.65 (C-4'), 158.89 (d, J = 246.9 Hz, C-2), 162.30 (C=0)

10. 2-Chloro-N-(4-methoxyphenyl)benzamide (20)

4-methoxyaniline (6.16  0.05 ) 2-chlorobenzoyl chloride (4.38

005 ) 19
20 (4.89 75 %)

20

(M.P) 1132-114.7
MS(m2) ( 20-1) 261(M")
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IR, Zmex (KBr) cmi* ( 20-2) 3290 cmit
1655 cmi* Cc=0
UV, 2 (MeOH) nm (log €)  259.5 (4.13)
(Elemental Analyss) C1sH:,CINO,
(Cacd.) C (64.25%), H (4.62 %), N (5.35 %)
(Found) C (64.22 %), H (4.63 %), N (5.33 %)
'H-NMR (DM SO-ds, 200 MHz) d (ppm) ( 20-3)
3.74 (3H, s, OCH,)
6.94 (2H, d, J= 9.0 Hz, H-3, H-5)
7.44-7.60 (4H, m, H-3, H-4, H-5, H-6)
7.67 (2H, d, J= 9.0 Hz, H-2, H-6)
10.38 (1H, s, NH)
BC-NMR (DMSO-dg, 50 MHZ) d (ppm) ( 20-4)
55.20 (OCHs), 113.89 (C-3, C-5), 121.12 (C-2, C-6), 127.21
(C-5), 128.93 (C-6), 129.63 (C-3), 130.00 (C-2), 130.93 (C-4),
132.15 (C-1'), 137.17 (C-1), 155.63 (C-4'), 164.50 (C=0)

11. 2-Methoxy-N-(4-methoxyphenyl)benzamide (21)
4-methoxyaniline (6.16 0.05 ) 2-methoxybenzoyl chloride
(4.27 0.025 ) 19
21 (5.01 78 %)

21
(M.P) 495512
MS(m2) ( 21-1) 257 (M")
IR, P (KB cmit ( 21-2) 3344 cm*
1661 cm* C=0
UV, 2. (MeOH) nm (log ) 288.0 (4.07), 228.0 (4.02)
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(Elementd Analyss) CisHi5NO3
(Caled) C(70.02 %), H (5.88 %), N (5.44 %)
(Found) C (70.00 %), H (5.87 %), N (5.43 %)
'H-NMR (DMSO-ds, 200 MHz) d (ppm) ( 21-3)
3.72 (3H, s, 4-OCHy)
3.88 (3H, s, 2-0OCHy)
6.90 (2H, d, J= 9.0 Hz, H-3, H-5)
7.04 (1H, dd, J= 7.4, 7.4 Hz, H-5)
7.14 (1H, d, J= 8.3 Hz, H-3)
747 (1H, dd, J= 8.3, 7.4 Hz, H-4)
7.61-7.67 (3H, m, H-6, H-2', H-6)
9.96 (1H, s, NH)
BC-NMR (DMSO-dg, 50 MHZ) d (ppm) ( 21-4)
55.38 (4-OCHj), 56.07 (2-OCH,), 112.15 (C-3), 114.02 (C-3, C-5),
120.72 (C-5), 121.59 (C-2', C-6), 124.77 (C-1), 129.99 (C-6),
132.28 (C-4, C-1'), 155.68 (C-4'), 156.70 (C-2), 164.20 (C=0)

12. 4-Fluoro-N-(4-methoxyphenyl)benzamide (22)
4-methoxyaniline (6.16  0.05 ) 4-fluorobenzoyl chloride (3.97
0.025 ) 14
22 (5.02 82 %)

22

(M.P) 17061721
MS(m2) ( 22-1) 245(M")
IR, P (KB cmit ( 22-2) 3329 cm*
1651 cmi* Cc=0
UV, Zme (MeOH) nm (log €)  278.5 (4.09), 225.0 (4.14)
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(Elementd Analyss) C4H1FNO,
(Calcd.) C(68.56 %), H (4.93 %), N (5.71 %)
(Found) C (68.52 %), H (4.92 %), N (5.70 %)
'H-NMR (DMSO-ds, 200 MHz) d (ppm) ( 22-3)
3.73 (3H, s, OCHy)
6.92 (2H, d, J= 9.0 Hz, H-3, H-5)
7.33(2H, dd, J = 8.8, 8.8 Hz, H-3, H-5)
7.66 (2H, d, J= 9.0 Hz, H-2', H-6)
8.03 (2H, dd, J = 8.8, 5.5 Hz, H-2, H-6)
10.15 (1H, s, NH)
C-NMR (DMSO-ds, 50 MHz) d (ppm) (  22-4)
55.15 (OCHs), 113.73 (C-3, C-5), 115.25 (d, J = 21.7 Hz, C-3, C-5),
122.06 (C-2', C-6), 130.25 (d, J = 9.0 Hz, C-2, C-6), 131.48 (C-1),
132.12 (C-1), 155.61 (C-4'), 163.97 (d, J = 247.3 Hz, C-4), 164.00
(C=0)

13. 2-Chloro-N-phenylbenzamide (23)
aniline (4.66 0.05 ) 2-chlorobenzoyl chloride (4.38 0.025
) 1 23
(4.85 84 %)

23

(M.P) 96.4-98.3
MS(M2) ( 231) 231(M")
IR, Zmex (KBP) cmi* ( 23-2) 3265 cmit
1649 cmi* Cc=0
UV, 2 (MeOH) nm (log €)  250.5 (4.32)
(Elemental Analyss) C3H1oCINO
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(Calcd.) C (67.40 %), H (4.35 %), N (6.05 %)
(Found) C (67.38 %), H (4.33 %), N (6.06 %)
'H-NMR (DMSO-ds, 200 MHz) d (ppm) ( 23-3)
7.11 (1H, dd, J = 7.4, 7.4 Hz, H-4)
7.36 (2H, dd, J=8.1, 7.4 Hz, H-3, H-5)
7.44-7.61 (4H, m, H-3, H-4, H-5, H-6)
7.75(2H, d, J= 8.1 Hz, H-2', H-6)
10.53 (1H, s, NH)
BBC-NMR (DMSO-ds, 50 MHz) d (ppm) ( 23-4)
11958 (C-2', C-6), 123.81 (C-4'), 127.22 (C-5), 128.77 (C-3, C-5),
128.90 (C-6), 129.63 (C-3), 129.94 (C-2), 131.03 (C-4), 137.03 (C-1),
138.96 (C-1), 164.93 (C=0)

14. N-[(3, 4-Methylenedioxy)phenyl]benzamide (24)
3, 4-(methylenedioxy)aniline (6.86 0.05 ) benzoyl chloride
(351 0.025 ) 1
24 (4.76 79 %)

24
(M.P) 109.6-111.8
MS(m2) (  24-1) 241(M")
IR, 2max (KBr) cmit (- 24-2) 3312cm’t
1645 cm* C=0
UV, Zmax (MeOH) nm (log €)  301.5 (3.99), 221.5 (4.23)
(Elementd Analyss) C14sH11NO3
(Calcd.) C (69.70 %), H (4.60 %), N (5.81 %)
(Found) C (69.68 %), H (4.59 %), N (5.80 %)
'H-NMR (DMSO-ds, 200 MHz) d (ppm) ( 24-3)
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6.00 (2H, s, OCH,0)
6.89 (1H, d, J = 8.4 Hz, H-5)
7.21 (1H, dd, J = 8.4, 2.0 Hz, H-6)
7.47 (1H, d, J= 2.0 Hz, H-2)
7.50-7.57 (3H, m, H-3, H-4, H-5)
7.93 (2H, dd, J= 8.0, 1.9 Hz, H-2, H-6)
10.17 (1H, s, NH)
BBC-NMR (DMSO-ds, 50 MHz) d (ppm) ( 24-4)
101.01 (OCH,0), 102.54 (C-2'), 107.92 (C-5), 113.37 (C-6),
127.58 (C-2, C-6), 128.36 (C-3, C-5), 131.46 (C-4), 13351 (C-1),
134.99 (C-1), 143.27 (C-4'), 146.99 (C-3), 165.28 (C=0)

( ) Diethyl [3-(2-substituted phenyl)-3-[(4-substituted phenyl)amino]]-
methylene malonates (26-27)  Ethyl (22)-3-(2-substituted phenyl)-
3-[(4-substituted phenyl)amino]acrylates (28-30)

1. Diethyl [3-[(4-chlorophenyl)amino]-3-(2-fluor ophenyl)Jmethylene
malonate (26)
11 (2.49 0.01 ) PCl5(208 001 )

7080 115
1.5 115 POCI;
carboximidoyl chloride
(0.69 003 ) 70
diethylmal onate (4.80 0.03 ) 1
sodium diethylmalonate
(25)

25 carboximidoyl chloride
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sodium diethylmalonate

26 (2.42 62 %)

26
(M.P) 481-49.3
MS(m2) ( 26-1) 391 (M)
IR, 2.a (KBr) cmit ( 26-2) 3223cm’t
1726 cm™ 1657 cm™ C=0
UV, 2 (MeOH) nm (log €) 312.5 (4.31)
(Elemental Analysis) CyoH1sCIFNO,
(Calcd.) C(61.31 %), H (4.89 %), N (3.57 %)
(Found) C (61.33 %), H (4.90 %), N (3.57 %)
'H-NMR (DMSO-ds, 200 MHz) d (ppm) ( 26-3)
0.75 (3H, t, J = 7.0 Hz, C,-COOCH,CH)
1.19 (3H, t, J = 7.0 Hz, C;00CH,CH)
3.71 (2H, g, J = 7.0 Hz, C,-COOCH,CH)
4.15 (2H, g, J = 7.0 Hz, C;O0CH,CHy)
6.87 (2H, d, J= 8.7 Hz, H-2", H-6")
7.05-7.22 (4H, m, H-3, H-5, H-3", H-5")
7.32-7.44 (2H, m, H-4', H-6)
10.70 (1H, s, NH)
C-NMR (DMSO-ds, 50 MHz) d (ppm) (  26-6)
13.38 (C,-COOCH,CH;), 14.20 (C;O0CH,CHj), 59.88 (2CH,),
98.34 (C-2), 115.49 (d, J = 20.8 Hz, C-3), 121.35 (d, J = 15.4 Hz,
C-1), 124.48 (C-5), 125.44 (C-2", C-6"), 128,57 (C-3", C5"),
129.22 (C-4"), 130.84 (C-6'), 132.32 (d, J = 8.2 Hz, C-4), 137.60

1m



(C-1"), 154.89 (C-3), 158.39 (d, J = 246.4 Hz, C-2), 165.69
(C,-COO0), 166.80 (C-1)

2. Diethyl [3-(2-fluor ophenyl)-3-[(4-fluor ophenyl)amino]]methylene
malonate (27)
15(233 001 ) PCL(208 001 )
26 27 (2.18
58 %)

27
(M.P) 43.2-456
MS(M2) ( 27-1) 375(M")
IR, Zmex (KBr) cmi* ( 27-2) 3219cm*
1720cm* 1662 cm™t C=0
UV, 2 (MeOH) nm (log €)  305.5 (4.28)
(Elemental Analysis) CyoH1gFoNO,
(Calcd.) C(63.99 %), H (5.10 %), N (3.73 %)
(Found) C (63.97 %), H (5.10 %), N (3.72 %)
'H-NMR (DM SO-ds, 200 MHZ) d (ppm) ( 27-3)
0.74 (3H, t, J = 7.0 Hz, C,-COOCH,CH)
1.20 (3H, t, J = 7.0 Hz, C;OOCH,CH)
3.69 (2H, g, J = 7.0 Hz, C,-COOCH,CH)
415 (2H, g, J = 7.0 Hz, C,00CH,CH,)
6.91-7.19 (6H, m, H-3, H-5, H-2", H-3", H-5", H-6")
7.30-7.41 (2H, m, H-4', H-6)
10.69 (1H, s, NH)
BBC-NMR (DMSO-ds, 50 MHz) d (ppm) ( 27-4)
13.37 (C,-COOCH,CHj), 14.22 (C;OOCH,CHj), 59.79 (2CH,),
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97.31 (C-2), 11535 (d, J = 22.1 Hz, C-3, C-3", C-5"), 121.44 (d, J =
155 Hz, C-1'), 124.32 (C-5), 126,51 (d, J = 8.4 Hz, C-2", C-6"),
130.80 (C-6'), 132.11 (d, J = 8.1 Hz, C-4), 134.81 (C-1"), 155.96
(C-3), 158.36 (d, J = 234.0 Hz, C-2), 159.55 (d, J = 241.6 Hz, C-4"),
165.78 (C,C00), 167.03 (C-1)

3. Ethyl (22)-3-(2-chlor ophenyl)-3-[(4-fluor ophenyl)amino]acrylate (28)

16(249 001 ) PCl(208 001 )
26
? 28 (175
55 %)

28

(M.P) 79.2-80.5
MS(m2) ( 281) 319 (M")
IR, P (KBr) cmit ( 28-2) 3234 cm*
1659 cmi* Cc=0
UV, Zma (MeOH) nm (log €)  311.5 (4.26), 252.5 (3.92)
(Elementd Analyss) C7H:sCIFNO,
(Calcd.) C(63.86 %), H (4.73 %), N (4.38 %)
(Found) C (63.85 %), H (4.75 %), N (4.37 %)
'H-NMR (Chloroform-d;, 200 MHz) d (ppm) ( 28-3)
1.24 (3H, t, J= 7.2 Hz, CH5)
414 (2H, q, J= 7.2 Hz, CH,)
472 (1H, s, H-2)
6.54-6.73 (4H, m, H-2", H-3", H-5", H-6")
7.14-7.30 (4H, m, H-3, H-4', H-5, H-6)
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10.32 (1H, s, NH)

BC-NMR (Chloroform-d;, 50 MHz) d (ppm) (  28-4)
14.47 (CHs), 59.35 (CH,), 89.89 (C-2), 11533 (d, J = 225 Hz,
C-3', C-5"), 123.79 (d, J = 8.0 Hz, C-2", C-6"), 126.83 (C-5),
129.93, 130.37, 130.73, 132.39, 134.81, 135.70 (C-1"), 156.92
(C-3), 159.30 (d, J = 238.1 Hz, C-4"), 170.13 (C-1)

4. Ethyl (22)-3-(2-fluor ophenyl)-3-[(4-methoxyphenyl)amino]acrylate
(29)
19(245 001 ) PCl,(208 001 )
26 ( )

29 (1.48 47 %)

29
(M.P) 96.2-98.6
MS(m2) ( 29-1) 315(M")
IR, P (KBr) cmit ( 29-2) 3236 cm”
1653 cmi* Cc=0
UV, 2 (MeOH) nm (log € 317.0 (4.21), 251.5 (4.05)
(Elementd Analyss) CigH1sFNO;
(Calcd.) C (68.56 %), H (5.75 %), N (4.44 %)
(Found) C (68.53 %), H (5.72 %), N (4.44 %)
'H-NMR (Chloroform-d;, 200 MHz) d (ppm) ( 29-3)
1.30 (3H, t, J = 7.0 Hz, CHy)
3.65 (3H, s, OCHy)
4.20 (2H, g, CH,)
4.85 (1H, s, H-2)
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6.58-6.71 (4H, m, H-2", H3", H-5", H-6")
6.88-6.94 (1H, m, H-3)
7.08 (1H, ddd, J=7.5, 7.5, 1.1, Hz, H-5)
7.29-7.34 (2H, m, H-4', H-6)
10.31 (1H, s, NH)

C-NMR (Chloroform-d;, 50 MHz) d (ppm) (  29-4)
14.50 (CHs), 55.24 (OCHj), 59.18 (CH,), 89.24 (C-2), 113.76
(C-3",C-5"), 115.84 (d, J = 21.5 Hz, C-3), 124.12 (C-1', C-5,
C-2', C-6"), 130.50 (C-6'), 131.01 (d, J = 8.1 Hz, C-4), 132.92
(C-1"), 155.02 (C-3), 156.20 (C-4"), 158.87 (d, J = 249.2 Hz, C-2),
170.13 (C-1)

5. Ethyl (22)-3-(2-chlor ophenyl)-3-phenylaminoacr ylate (30)
23(2.31 0.01 ) PCl5(2.08 0.01 )
26
? 30 (1.57
52 %)

30
(M.P) 78.7-80.3
MS (M2 ( 30-1) 301(M")
IR, 2. (KBr) cmit (- 30-2) 3260 cmi*
1655 cmi* Cc=0
UV, e (MeOH) nm (log € 317.0 (4.31), 253.5 (3.92)
(Elementd Analyss) C17H16CINO,
(Calcd.) C (67.66 %), H (5.34 %), N (4.64 %)
(Found) C (67.63 %), H (5.34 %), N (4.66 %)
'H-NMR (Chloroform-d;, 200 MHZ) d (ppm) (  30-3)
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1.33(3H,t, J= 7.2 Hz, CHy)
423 (2H, g, J = 7.2 Hz, CHy)
481 (1H, s, H-2)
6.66 (2H, d, J = 7.9 Hz, H-2", H-6")
6.88-7.11 (3H, m, H3", H-4", H-5")
7.24-7.40 (4H, m, H-3', H-4', H-5', H-6")
1051 (1H, s, NH)
BC-NMR (Chloroform-d;, 50 MHz) d (ppm) (  30-4)
14.46 (CHs), 59.30 (CH,), 90.10 (C-2), 121.49 (C-2", C-6"), 123.39
(C-4"), 126,81 (C-5), 128.60 (C-3", C-5"), 129.88, 130.27, 130.63,
132.40, 135.07, 139.60 (C-1"), 156.52 (C-3), 170.04 (C-1)

( ) Ethyl 2',4',6,7-substituted-2-phenyl-4-quinolone-3-car boxylates (31-42)
2',6- Substituted-2-phenyl-4-quinolones (43-44)

1. Ethyl 6-chloro-2'-fluor o-2-phenyl-4-quinolone-3-car boxylate (31)

11(249 001 ) PCl(208 001 )

7080 115
1.5 115 POCI;
carboximidoyl chloride
(0.69 003 ) 70
diethylmalonate (4.80 0.03 ) 1
sodium diethylmaonate
(25)
25 caboximidoyl
chloride 4

sodium diethylmalonate
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31 (0.97 28 %)

31
(M.P) 239.7-241.2
MS(m2) ( 31-1) 345(M")
IR, Znax (KBr) cmi* (- 31-2) 1717 cm™ 1628 cmi* C=0

UV, 2 (MeOH) nm (log ) 339.0 (3.92), 326.0 (3.95), 253.5 (4.39)
(Elementd Analyss) C1sH13CIFNO,
(Caled) C(62.53 %), H (3.79 %), N (4.05 %)
(Found) C (62.50 %), H (3.77 %), N (4.07 %)
'H-NMR (DM SO-ds, 200 MHZ) d (ppm) ( 31-3)
0.84 (3H, t, J= 7.0 Hz, CHy)
3.92 (2H, g, J= 7.0 Hz, CH,)
7.33-7.67 (5H, m, H-8, H-3, H-4', H-5, H-6)
7.78 (1H, dd, J= 8.9, 2.2 Hz, H-7)
8.07 (1H, d, J = 2.2 Hz, H-5)
12.48 (1H, s, NH)
C-NMR (DMSO-ds, 50 MHz) d (ppm) (  31-4)
13.52 (CH,), 60.15 (CH,), 115.85 (d, J = 21.0 Hz, C-3), 116.20
(C-3), 121.16 (C-8), 121.35 (d, J = 18.9 Hz, C-1'), 124.06 (C-5),
124.67 (C-5'), 125.98 (C-10), 129.03 (C-6), 130.69 (C-6'), 132.63
(d, J= 8.3 Hz, C-4), 132.87 (C-7), 138.03 (C-9), 145.17 (C-2),
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158.85 (d, J = 246.2 Hz, C-2), 165.04 (COO0), 172.33 (C-4)
2. Ethyl 2',6-dichlor o-2-phenyl-4-quinolone-3-car boxylate (32)

12(265 001 ) PCl,(208 001 )
31 c7) (108
30 %)

32

(M.P) 23232342 (dec.)
MS(m2) ( 32-1) 361 (M)
IR, Zmax (KBr) cmi* ( 32-2) 1726 cm™ 1628 cmi* C=0

UV, 2nex (MeOH) nm (loge)  339.0 (4.03), 325.5 (4.07), 251.0 (4.48)
(Elementd Analyss) C15H13CILNO4
(Caled) C (59.69 %), H (3.62 %), N (3.87 %)
(Found) C (59.70 %), H (3.61 %), N (3.89 %)
'H-NMR (DM SO-ds, 200 MHZ) d (ppm) ( 32-3)
0.79 (3H, t, J= 7.0 Hz, CHy)
3.87 (2H, g, J= 7.0 Hz, CH,)
7.47-7.67 (5H, m, H-8, H-3, H-4', H-5, H-6)
7.76 (1H, dd, J = 8.8, 2.4 Hz, H-7)
8.08 (1H, d, J = 2.4 Hz, H-5)
12.49 (1H, s, NH)
C-NMR (DMSO-ds, 50 MHz) d (ppm) (  32-4)
13.46 (CH3), 55.99 (CH,), 115.76 (C-3), 121.16 (C-8), 124.10
(C-5), 126.10 (C-10), 127.19 (C-5'), 129.04 (C-6), 129.44 (C-3),
130.73 (C-6'), 131.73 (C-4), 132.06 (C-2), 132.63 (C-1), 132.88
(C-7), 137.93 (C-9), 148.10 (C-2), 164.76 (COO), 172.46 (C-4)
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3. Ethyl 6-chloro-2'-methoxy-2-phenyl-4-quinolone-3-car boxylate (33)

13(261 001 ) PCl,(208 001 )
31 «( )
P 1
33 (1.18 33 %)

33
(M.P) 221.7-224.0

MS(m2) ( 331) 357 (M)

IR, Zmax (KBr) cmi* (- 33-2) 1722 cm™* 1626 cm't C=0

UV, 2rex (MeOH) nm (log €0 339.0 (4.09), 325.5 (4.14), 299.0 (4.11),
2495 (4.49)
(Elementd Analyss) Ci1oH16CINO,
(Caled.) C(63.78 %), H (4.51 %), N (3.91 %)
(Found) C (63.75 %), H (4.49 %), N (3.90 %)
'H-NMR (DMSO-ds, 200 MHZ) d (ppm) ( 33-3)
0.84 (3H, t, J= 7.0 Hz, CHy)
3.76 (3H, s, OCH,)
3.90 (2H, g, J= 7.0 Hz, CH,)
7.07 (1H, dd, J= 7.4, 7.4 Hz, H-5)
7.16 (1H, d, J= 8.4 Hz, H-3)
7.36 (1H, dd, J= 7.4, 1.1 Hz, H-6)
751 (1H, ddd, J = 8.4, 7.4, 1.1 Hz, H-4)
7.66 (1H, d, J = 8.9 Hz, H-8)
7.74 (1H, dd, J= 8.9, 2.2 Hz, H-7)
8.07 (1H, d, J = 2.2 Hz, H-5)
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12.26 (1H, s, NH)
BBC-NMR (DMSO-ds, 50 MHz) d (ppm) (  33-6)

13.57 (CHs), 55.66 (OCHs), 59.88 (CH,), 111.54 (C-3), 116.13

(C-3), 120.25 (C-5), 121.05 (C-8), 122.49 (C-1), 124.03 (C-5),

125.91 (C-10), 128.68 (C-6), 129.91 (C-6), 131.71 (C-4), 132.54

(C-7), 138.09 (C-9), 148.14 (C-2), 156.48 (C-2), 165.42 (COO),

172.51 (C-4)

4. Ethyl 6-chloro-2-phenyl-4-quinolone-3-car boxylate (34)

14(231 001 ) PCl(208 001 )
31

(0.85 26 %)

34
(M.P) 23552373 (dec.)

MS(m2) ( 341) 327 (M)

IR, 2ma (KBr) cmi* ( 34-2) 1717 cm* 1628 cmi* Cc=0

UV, 2ma (MeOH) nm (log €)  339.0 (3.95), 326.5 (3.96), 259.5 (4.47)
(Elemental Analyss) C1sH14CINO;
(Cacd.) C(65.96 %), H (4.31 %), N (4.27 %)
(Found) C (66.01 %), H (4.29 %), N (4.24 %)
'H-NMR (DM SO-ds, 200 MHz) d (ppm) ( 34-3)
0.89 (3H, t, J= 7.0 Hz, CHy)
3.96 (2H, g, J= 7.0 Hz, CH,)
7.57 (5H, m, H-2', H-3, H-4', H-5, H-6)
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7.69-7.80 (2H, m, H-7, H-8)
8.05 (1H, d, J= 2.0 Hz, H-5)
12.26 (1H, s, NH)

BC-NMR (DMSO-ds, 50 MHz) d (ppm) ( 34-4)
13.60 (CHs), 60.32 (CH,), 115.71 (C-3), 121.29 (C-8), 123.88
(C-5), 125,67 (C-10), 12819 12867 (C-6, C-2, C-3, C-5, C-6),
130.42 (C-4'), 132.64 (C-7), 13347 (C-1'), 138.18 (C-9), 149.82
(C-2), 165.89 (COO), 172.48 (C-4)

5. Ethyl 2',6-difluor o-2-phenyl-4-quinolone-3-car boxylate (35)

15(233 001 ) PCl(208 001 )
31 35 (0.82
25 %)

35

(M.P) 207.9209.1 (dec.)
MS(m2) ( 351) 329 (M%)
IR, 2ma (KBr) cmi* (- 35-2) 1715cm* 1618 cmi* Cc=0

UV, e (MeOH) nm (log €)  336.5 (4.08), 323.5 (4.10), 249.5 (4.46)
(Elemental Analyss) C1gH13FoNO;
(Calcd.) C (65.65 %), H (3.98 %), N (4.25 %)
(Found) C (65.62 %), H (3.99 %), N (4.24 %)
'H-NMR (DM SO-ds, 200 MHz) d (ppm) ( 35-3)
0.85 (3H, t, J= 7.0 Hz, CHy)
3.93 (2H, g, J= 7.0 Hz, CH,)
7.33-7.46 (2H, m, H-3, H-5)
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7.50-7.75 (4H, m, H-7, H-8, H-4', H-6)
7.79 (1H, dd, J = 9.1, 2.6 Hz, H-5)
12.45 (1H, s, NH)

BC-NMR (DMSO-ds, 50 MHz) d (ppm) (  35-4)
13.50 (CHs), 60.06 (CH,), 109.30 (d, J = 22.4 Hz, C-5), 115.25
(C-3), 115.80 (d, J = 20.9 Hz, C-3), 121.48 (d, J = 16.6 Hz, C-1),
121.55 (d, J = 24.4 Hz, C-7), 121.56 (d, J = 8.0 Hz, C-8), 124.59
(d, J=2.8Hz, C-5), 126.22 (d, J = 6.8 Hz, C-10), 130.68 (C-6),
132.52 (d, J = 8.2 Hz, C-4'), 136.11 (C-9), 144.90 (C-2), 158.86
(d, J = 246.2 Hz, C-2'), 158.90 (d, J = 242.2 Hz, C-6), 165.17
(COO0), 172.69 (C-4)

6. Ethyl 2'-chloro-6-fluor o-2-phenyl-4-quinolone-3-car boxylate (36)

16(249 001 ) PCl,(208 001 )
31 36 (117
34 %)

36
(M.P) 215.3216.8
MS(M2) ( 36-1) 345(M")
IR, 2. (KBr) cmit ( 36-2) 3219 cm* NH
1722 cm* Cc=0
UV, e (MeOH) nm (log €)  336.5 (3.90), 323.0 (3.92), 248.0 (4.26)
(Elementd Analyss) CysH13CIFNO,
(Calcd.) C(62.53 %), H (3.79 %), N (4.05 %)
(Found) C (62.54 %), H (3.78 %), N (4.07 %)
'H-NMR (DMSO-ds, 200 MHz) d (ppm) ( 36-3)
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0.80 (3H, t, J= 7.0 Hz, CH,)
3.87 (2H, g, J= 7.0 Hz, CH,)
7.48-7.69 (6H, m, H-7, H-8, H-3, H-4, H-5, H-6)
7.80 (1H, dd, J=8.9, 2.5 Hz, H-5)
12.46 (1H, s, NH)

C-NMR (DMSO-ds, 50 MHZ) d (ppm) (  36-4)
13.46 (CH3), 59.91 (CH,), 109.36 (d, J = 22.4 Hz. C-5), 114.78
(C-3), 121.57 (d, J = 25.5 Hz. C-7), 121.57 (d, J = 8.3 Hz. C-8),
126.35 (d, J = 6.8 Hz. C-10), 127.16 (C-5'), 129.41 (C-3), 130.73
(C-6), 131.66 (C-4'), 132.09 (C-2"), 132.76 (C-1), 136.02 (C-9),
147.85 (C-2), 158.92 (d, J = 241.8 Hz. C-6), 164.90 (COO0), 172.81
(C-4)

7. Ethyl 6-fluoro-2'-methoxy-2-phenyl-4-quinolone-3-car boxylate (37)

17(245 001 ) PCl,(208 001 )
31 ( )
P2 1
37 (0.92 27 %)

37
(M.P) 200.8202.1
MS(m2) ( 37-1) 341 (M")

IR, Znax (KBr) cmi* (- 37-2) 1720 cm™ C=0
UV, 2. (MeOH) nm (log €)  336.5 (4.01), 323.0 (4.06), 296.5 (3.96),
238.0 (4.34)

(Elementd Analyss) CioH16FNO,
(Cdcd.) C(66.86 %), H (4.72 %), N (4.10 %)
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(Found) C (66.87 %), H (4.73 %), N (4.08 %)
'H-NMR (DM SO-ds, 200 MHZ) d (ppm) ( 37-3)
0.84 (3H, t, J= 7.0 Hz, CH,)
3.76 (3H, s, OCHy)
3.88 (2H, g, J= 7.0 Hz, CH,)
7.07 (1H, dd, J= 7.4, 7.4 Hz, H-5)
7.18 (1H, d, J = 8.4 Hz, H-3)
7.33(1H, d, J= 7.4 Hz, H-6)
7.52 (1H, dd, J = 8.4, 7.4 Hz, H-4)
7.60-7.70 (2H, m, H-7, H-8)
7.77 (1H, dd, J= 9.3, 2.6 Hz, H-5)
12.20 (1H, s, NH)
BC-NMR (DMSO-dg, 50 MHZ) d (ppm) ( 37-4)
13.55 (CHs), 55.66 (OCH;), 59.78 (CH,), 109.18 (d, J = 22.3 Hz,
C-5), 111.57 (C-3), 115.18 (C-3), 120.21 (C-5), 121.21 (d, J =
25.8 Hz, C-7), 121.39 (d, J = 7.7 Hz, C-8), 122.57 (C-1'), 126.08
(d, J = 6.7 Hz, C-10), 129.88 (C-6), 131.63 (C-4), 136.16 (C-9),
147.84 (C-2), 156.48 (C-2), 158.80 (d, J = 232.5 Hz, C-6), 165.52
(CO0), 172.76 (C-4)

8. Ethyl 6-fluoro-2-phenyl-4-quinolone-3-car boxylate (38)
18 (2.15 0.01 ) PCl5(2.08 0.01 )

31
38 (0.84 27 %)

38

(M.P) 20582073 (dec.
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MS(m2) ( 381) 311 (M")
IR, P (KBr) cmit ( 38-2) 3225cm™* NH
1722 cmi* Cc=0
UV, 2ma (MeOH) nm (log €)  336.5 (4.27), 324.0 (4.28), 255.5 (4.68)
(Elemental Analyss) C1gH14FNO3
(Calcd.) C (69.45 %), H (4.53 %), N (4.50 %)
(Found) C (69.48 %), H (4.50 %), N (4.49 %)
'H-NMR (DM SO-ds, 200 MHZ) d (ppm) ( 38-3)
0.90 (3H, t, J= 7.2 Hz, CH,)
3.96 (2H, g, J = 7.2 Hz, CH,)
756 (5H, m, H-2', H-3, H-4', H-5', H-6')
7.60-7.79 (3H, m, H-5, H-7, H-8)
12.24 (1H, s, NH)
BC-NMR (DMSO-ds, 50 MHz) d (ppm) ( 38-4)
13.61 (CHs), 60.27 (CH,), 109.12 (d, J = 22.2 Hz, C-5), 114.81
(C-3), 121.36 (d, J = 25.8 Hz, C-7), 121.70 (d, J = 8.6 Hz, C-8),
125.90 (d, J = 6.8 Hz, C-10), 128.21 12867 (C-2,C-3, C-5, C-6),
130.37 (C-4'), 133.59 (C-1'), 136.29 (C-9), 149.59 (C-2), 158.90 (d,
J = 241.7 Hz, C-6), 166.05 (COO), 172.86 (C-4)

9. Ethyl 2'-fluor 0-6-methoxy-2-phenyl-4-quinolone-3-car boxylate (39)

19(245 001 ) PCl,(208 001 )
31 ( )
P 1

39 (130 38 %)

39
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(M.P) 227.7-229.4
MS(m2) ( 39-1) 341(M")
IR, Zmex (KBr) cm™ ( 39-2) 1719 cm* 1622 cmit C=0

UV, Zma (MeOH) nm (log €)  345.5 (3.92), 333.0 (3.93), 256.0 (4.46)
(Elemental Analyss) CioH16FNO,
(Calcd.) C (66.86 %), H (4.72 %), N (4.10 %)
(Found) C (66.85 %), H (4.73 %), N (4.12 %)
'H-NMR (DMSO-ds, 200 MHz) d (ppm) ( 39-3)
0.85 (3H, t, J= 7.0 Hz, CH,)
3.85 (3H, s, OCHs)
3.91 (2H, g, J = 7.0 Hz, CH,)
7.32-7.67 (7TH, m, H-5, H-7, H-8, H-3, H-4', H-5, H-6)
12.28 (1H, s, NH)
BBC-NMR (DMSO-ds, 50 MHz) d (ppm) (  39-4)
13.55 (CHs), 55.52 (OCHs), 59.96 (CH,), 104.53 (C-5), 114.92
(C-3), 115.80 (d, J = 20.9 Hz, C-3), 120.51 (C-8), 121.79 (d, J =
15.6 Hz, C-1'), 123.00 (C-7), 124.61 (C-5), 126.14 (C-10), 130.75
(C-6), 132.36 (d, J = 8.2 Hz, C-4), 133.98 (C-9), 143.72 (C-2),
156.36 (C-6), 158.88 (d, J = 252.2 Hz, C-2), 165.59 (COO),
172.86 (C-4)

10. Ethyl 2'-chlor 0-6-methoxy-2-phenyl-4-quinolone-3-car boxylate (40)

20261 001 ) PCl(208 001 )
31 (
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(1.54 43 %)

40
(M.P) 167.2-168.8
MS(m2) ( 40-1) 357 (M")
IR, Zmax (KBr) cmi* (- 40-2) 1724 cm™* 1618 cmit C=0

UV, 2nex (MeOH) nm (log €)  345.5 (3.92), 332.5 (3.95), 253.5 (4.46)
(Elementd Analyss) C1oH16CINO,
(Caled.) C(63.78 %), H (4.51 %), N (3.91 %)
(Found) C (63.80 %), H (4.50 %), N (3.90 %)
'H-NMR (DM SO-ds, 200 MHZ) d (ppm) ( 40-3)
0.80 (3H, t, J= 7.0 Hz, CHy)
3.86 (3H, s, OCHy)
3.87 (2H, g, J= 7.0 Hz, CH,)
7.36 (1H, dd, J= 9.0, 2.9 Hz, H-7)
7.46-7.66 (6H, m, H-5, H-8, H-3, H-4, H-5, H-6)
12.25 (1H, s, NH)
BC-NMR (DMSO-dg, 50 MHZ) d (ppm) ( 40-4)
13.46 (CHs), 55.51 (OCHs), 59.75 (CH,), 104.59 (C-5), 114.42
(C-3), 120.46 (C-8), 122.91 (C-7), 126.25 (C-10), 127.07 (C-5),
129.35 (C-3), 130.76 (C-6), 131.46 (C-4'), 132.19 (C-2), 133.05
(C-1), 133.84 (C-9), 146.68 (C-2), 156.34 (C-6), 165.28 (COO),
172.95 (C-4)

11. Ethyl 4'-fluor o-6-methoxy-2-phenyl-4-quinolone-3-car boxylate (41)

22(245 001 ) PCl(208 001 )
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31
4
(153 45 %)

41
(M.P) 202.3-2045

MS(m2) ( 41-1) 341 (M)

IR, Zmax (KBr) cmi* ( 41-2) 1713 cm™* 1608 cmit C=0

UV, 2ma (MeOH) nm (log €)  345.5 (4.15), 333.0 (4.15), 262.0 (4.72)
(Elemental Analyss) CgH16FNO,
(Calcd.) C (66.86 %), H (4.72 %), N (4.10 %)
(Found) C (66.88 %), H (4.71 %), N (4.11 %)
'H-NMR (DM SO-ds, 200 MHZ) d (ppm) ( 41-3)
0.93 (3H, t, J= 7.0 Hz, CH,)
3.84 (3H, s, OCHs)
3.98 (2H, g, J = 7.0 Hz, CH,)
7.32-7.44 (3H, m, H-7, H-3, H-5)
7.52 (1H, d, J = 2.8 Hz, H-5)
7.59-7.67 (3H, m, H-8, H-2', H-6)
12.08 (1H, s, NH)
BC-NMR (DMSO-ds, 50 MHz) d (ppm) ( 41-4)
13.68 (CHs), 55.43 (OCH), 60.19 (CH,), 104.32 (C-5), 114.58
(C-3), 115.63 (d, J = 21.8 Hz, C-3, C-5), 120.60 (C-8), 122.80
(C-7), 125.82 (C-10), 130.35 (C-1'), 130.73 (d, J = 8.7 Hz, C-2,
C-6)), 134.08 (C-9), 147.46 (C-2), 156.18 (C-6), 163.11 (d, J =
246.2 Hz, C-4'), 166.39 (COO), 172.98 (C-4)
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12. Ethyl 6,7-methylenedioxy-2-phenyl-4-quinolone-3-car boxylate (42)

24(241 001 ) PClk(208 001 )
31
42 (138 41 %)

42
(M.P) 237.2-2388 (dec.)
MS (M2 ( 42-1) 337 (M")
IR, Zmax (KBr) cmi* ( 42-2) 1715 cm™ 1634 cmit C=0

WV, Zma (MeOH) nm (log €)  338.0 (4.25), 324.0 (4.22), 263.5 (4.68),
230.0 (4.55)
(Elemental Analysis) C19H15NOs
(Calcd.) C (67.65 %), H (4.48 %), N (4.15 %)
(Found) C (67.62 %), H (4.50 %), N (4.12 %)
'H-NMR (DMSO-ds, 200 MHZ) d (ppm) ( 42-3)
0.90 (3H, t, J= 7.0 Hz, CH,)
394 (2H, g, J=7.0 Hz, CH,)
6.17 (2H, s, OCH,0)
7.09 (1H, s, H-8)
7.40 (1H, s, H-5)
7.54 (5H, m, H-2', H-3, H-4, H-5', H-6)
11.93 (1H, s, NH)
BBC-NMR (DMSO-ds, 50 MHz) d (ppm) ( 42-4)
13.63 (CHs), 60.12 (CH,), 97.17 (C-8), 101.37 (C-5), 102.24
(OCH,0), 114.85 (C-3), 120.18 (C-10), 128.14 128.64 (C-2,
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C-3, C-5, C-6), 130.14 (C-4), 133.72 (C-1'), 136,57 (C-9),
145.74, 147.80, 151.62, 166.36 (COO), 172.32 (C-4)

13. 2',6-Difluoro-2-phenyl-4-quinolone (43)
15(233 001 ) PCl5(208 001 )
31
43 (046
18 %)
43
(M.P) 267.2-268.7
MS (M2 ( 431) 257 (M")
IR, P (KBr) cmit ( 43-2) 3242 cmi* NH
1603 cmi* Cc=0
UV, e (MeOH) nm (log €)  339.0 (4.23), 327.0 (4.22), 246.5 (4.61)
(Elementd Analyss) CisHgF,NO
(Cacd.) C(70.04 %), H (3.53 %), N (5.45 %)
(Found) C (70.01 %), H (3.50 %), N (5.41 %)
'H-NMR (DMSO-ds, 200 MHz) d (ppm) ( 43-3)
6.19 (1H, s, H-3)
7.36-7.49 (2H, m, H-3, H-5)
7.55-7.78 (5H, m, H-5, H-7, H-8, H-4', H-6)
12.08 (1H, s, NH)

14. 2'-Chloro-6-methoxy-2-phenyl-4-quinolone (44)
20 (2.61 0.01 ) PCl5(2.08 0.01 )
31

44 (0.43 15%)
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44
(M.P) 270.9-272.2
MS(m2) ( 44-1) 285(M")
IR, 2ma (KBr) cmit ( 44-2) 3246 cm* NH
1605 cm* Cc=0
UV, Zme (MeOH) nm (log €)  347.0 (4.01), 333.5 (4.00), 245.5 (4.57)
(Elementd Analyss) C1sH1CINO,
(Calcd.) C(67.26 %), H (4.23 %), N (4.90 %)
(Found) C (67.27 %), H (4.21 %), N (4.88 %)

'H-NMR (DMSO-ds, 200 MHz) d (ppm) ( 44-3)

3.85 (3H, s, OCHj)

5.99 (1H, s, H-3)

7.32 (1H, dd, J= 9.0, 2.9 Hz, H-7)

7.50-7.68 (6H, m, H-5, H-8, H-3, H-4', H-5', H-6)

11.96 (1H, s, NH)
BC-NMR (DMSO-ds, 50 MHz) d (ppm) (  44-4)

55.39 (OCH), 104.10 (C-5), 108.68 (C-3), 120.23 (C-8), 122.43

(C-7), 125.91 (C-10), 127.51 (C-5), 129.84, 131.16, 131.41 (C-4),

131.70 (C-2), 134.02 (C-1'), 134.79 (C-9), 147.11 (C-2), 155.75

(C-6), 176.03 (C-4)

( ) 2.,4',6,7-Substituted-2-phenyl-4-quinolone-3-car boxylic acids (45-56)

1. 6-Chloro-2'-fluoro-2-phenyl-4-quinolone-3-car boxylic acid (45)

31(0.63 0.002 ) 80 10 % sodium
hydroxide
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TLC

(0.58 92 %)

45
(M.P) 227.6229.1
MS(m2) ( 451) 317 (M")
IR, P (KB cmit ( 45-2) 3452 cm* NH OH
1682cm’ 1634 cm* Cc=0
UV, 2 (MeOH) nm (log €)  309.5 (3.94), 258.5 (4.47)
(Elemental Analyss) CisHoCIFNO;
(Calcd.) C (60.49 %), H (2.86 %), N (4.41 %)
(Found) C (60.51 %), H (2.85 %), N (4.39 %)

'H-NMR (DM SO-ds, 200 MHZ) d (ppm) ( 45-3)

7.26-7.37 (2H, m, H-3, H-5)

7.50-7.61 (2H, m, H-4', H-6)

7.80 (1H, d, J= 8.9 Hz, H-8)

7.89 (1H, dd, J= 8.9, 2.3 Hz, H-7)

8.23 (1H, d, J = 2.3 Hz, H-5)

15.96 (1H, s, OH)
BBC-NMR (DMSO-ds, 50 MHz) d (ppm) ( 45-4)

108.20 (C-3), 115.00 (d, J = 21.0 Hz, C-3), 123.20 (C-8), 123.83

(C-5), 124.02 (C-5), 124.42 (d, J = 15.9 Hz, C-1'), 124.86 (C-10),

129.92 (C-6'), 130.42 (C-6), 131.40 (d, J = 8.1 Hz, C-4'), 133.67

(C-7), 138.96 (C-9), 152.57 (C-2), 158.84 (d, J = 244.5 Hz, C-2),

165.19 (COOH), 176.89 (C-4)
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2. 2',6-Dichloro-2-phenyl-4-quinolone-3-car boxylic acid (46)
32 (0.67  0.002 ) 80 10 % sodium hydroxide
45
46 (0.59 89 %)

46
(M.P) 24282449
MS(m2) ( 46-1) 333(M")
IR, 2max (KBr) cmi* ( 46-2) 3466 cm* NH OH
1690cm™ 1632 cm’* C=0
UV, Zma (MeOH) nm (log € 309.0 (3.92), 258.5 (4.41), 250.5 (4.42)
(Elemental Analyss) Ci1sHgCILNO;
(Calcd.) C (57.51 %), H (2.71 %), N (4.19 %)
(Found) C (57.48 %), H (2.72 %), N (4.20 %)

'H-NMR (DMSO-ds, 200 MHz) d (ppm) ( 46-3)

7.43-7.63 (4H, m, H-3, H-4', H-5, H-6)

7.81 (1H, d, J= 8.9 Hz, H-8)

7.93 (1H, dd, J = 8.9, 2.4 Hz, H-7)

8.25 (1H, d, J = 2.4 Hz, H-5)

13.57 (1H, s, NH)

15.74 (1H, s, OH)
BC-NMR (DMSO-ds, 50 MHz) d (ppm) ( 46-4)

108.20 (C-3), 122.63 (C-8), 124.24 (C-5), 125.11 (C-10), 127.20

(C-5), 129.11, 129.81, 131.06 (C-6, C-4'), 131.32 (C-2), 134.44

(C-7), 135.13 (C-1'), 138.19 (C-9), 155.17 (C-2), 164.86 (COOH),

177.75 (C-4)
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3. 6-Chloro-2'-methoxy-2-phenyl-4-quinolone-3-car boxylic acid (47)

33(0.66 0.002 ) 80 10 % sodium hydroxide
45
47 (0.59 90 %)

47
(M.P) 221.1-223.6

MS(mz) ( 47-1) 329 (M")

IR, Zmex (KBr) cm* ( 47-2) 1680 cm* 1634 cmit C=0

UV, 2ma (MeOH) nm (log €)  309.0 (4.07), 258.5 (4.44), 250.0 (4.46)
(Elementd Analyss) C17H,CINO,
(Calcd.) C(61.92 %), H (3.67 %), N (4.25 %)
(Found) C (61.95 %), H (3.66 %), N (4.23 %)
'H-NMR (DMSO-ds, 200 MHz) d (ppm) ( 47-3)
3.72 (3H, s, OCHs)
7.07 (1H, dd, J = 7.4, 7.4 Hz, H-5)
7.15 (1H, d, J = 8.3 Hz, H-3)
7.34(1H, dd, J= 7.4, 1.4 Hz, H-6)
7.51 (1H, ddd, J = 8.3, 7.4, 1.4 Hz, H-4)
7.80 (1H, d, J= 8.9 Hz, H-8)
7.92 (1H, dd, J = 8.9, 2.3 Hz, H-7)
8.23 (1H, d, J = 2.3 Hz, H-5)
13.26 (1H, s, NH)
15.57 (1H, s, OH)
BBC-NMR (DMSO-ds, 50 MHz) d (ppm) (  47-5)
55.72 (OCHs), 108.54 (C-3), 111.23 (C-3), 120.10 (C-5),
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121.77 (C-8), 124.02 (C-5), 124.31 (C-1), 124.71 (C-10),
128.94 (C-6), 130.60 (C-6), 131.11 (C-4'), 134.08 (C-7),
137.42 (C-9), 155.10 (C-2), 156.24 (C-2'), 164.56 (COOH),
177.45 (C-4)

4. 6-Chloro-2-phenyl-4-quinolone-3-car boxylic acid (48)
34(0.30 0.001 ) 50 10 % sodium hydroxide
45
48 (0.28 93 %)

48
(M.P) 254.2-2556 (dec.)
MS(m2) ( 48-1) 299 (M")
IR, Zmax (KBr) cmi* (- 48-2) 1684 cm* 1634 cmit C=0

UV, Zmax (MeOH) nm (log € 321.0 (4.10), 259.5 (4.58)
(Elemental Analyss) C16H10CINO;
(Calcd.) C (64.12 %), H (3.36 %), N (4.67 %)
(Found) C (64.15 %), H (3.36 %), N (4.66 %)
'H-NMR (DM SO-ds, 200 MHZ) d (ppm) ( 48-3)
7.53 (5H, m, H-2, H-3, H-4, H-5, H-6)
7.81 (1H, d, J= 8.9 Hz, H-8)
7.90 (1H, dd, J = 8.9, 2.0 Hz, H-7)
8.19 (1H, d, J = 2.0 Hz, H-5)
13.05 (1H, s, NH)
15.28 (1H, s, OH)
BBC-NMR (DMSO-ds, 50 MHz) d (ppm) ( 48-4)
108.90 (C-3), 122.08 (C-8), 124.16 (C-5), 125.01 (C-10),

135



12816 12850 (C-2, C-3, C-5, C-6), 129.90 (C-4), 130.55
(C-6), 134.12 (C-7), 135.14 (C-1'), 137.67 (C-9), 156.87 (C-2),
165.39 (COOH), 177.34 (C-4)

5. 2',6-Difluoro-2-phenyl-4-quinolone-3-car boxylic acid (49)
35(0.30 0.001 ) 50 10 % sodium hydroxide
45
49 (0.26 87 %)

49
(M.P) 23342347 (dec.)
MS(m2) ( 49-1) 301 (M")
IR, 2ma (KBr) cmit (- 49-2) 1672 cmt 1616 cmi* Cc=0

UV, ?max (MeOH) nm (log €)  318.0 (4.08), 248.5 (4.54)
(Elemental Analysis) C16HoFo,NO5
(Cacd.) C(63.79 %), H (3.01 %), N (4.65 %)
(Found) C (63.80 %), H (3.00 %), N (4.66 %)
'H-NMR (DM SO-ds, 200 MHZ) d (ppm) ( 49-3)
7.31-7.41 (2H, m, H-3, H-5)
7.55-7.66 (2H, m, H-4', H-6)
7.77-7.87 (2H, m, H-7, H-8)
7.95 (1H, dd, J= 9.0, 2.5 Hz, H-5)
13.50 (1H, s, NH)
15.76 (1H, s, OH)
BBC-NMR (DMSO-ds, 50 MHz) d (ppm) ( 49-4)
107.43 (C-3), 109.44 (d, J = 23.0 Hz, C-5), 115.20 (d, J = 20.8 Hz,
C-3), 122.63 (d, J= 8.5 Hz, C-8), 123.08 (d, J = 15.5 Hz, C-1),
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123.28 (d, J = 25.4 Hz, C-7), 124.23 (C-5), 125.13 (d, J = 7.9 Hz,
C-10), 129.99 (C-6), 131.99 (d, J = 8.2 Hz, C-4'), 135.68 (C-9),
151.43 (C-2), 158.81 (d, J = 244.9 Hz, C-2), 159.73 (d, J = 244.7
Hz, C-6), 164.78 (COOH), 177.91 (C-4)

6. 2'-Chloro-6-fluoro-2-phenyl-4-quinolone-3-car boxylic acid (50)

36 (0.63  0.002 ) 80 10 % sodium hydroxide
45
50 (0.56 88 %)

50

(M.P) 269.1-271.0
MS(m2) ( 50-1) 317 (M")
IR, Zmex (KBr) cm™ ( 50-2) 1684 cm* 1612 cmit C=0

UV, 2rnex (MeOH) nm (log €)  331.5 (3.80), 318.0 (3.93)
(Elemental Analyss) C1sHgCIFNO4
(Calcd.) C (60.49 %), H (2.86 %), N (4.41 %)
(Found) C (60.52 %), H (2.83 %), N (4.38 %)
'H-NMR (DMSO-ds, 200 MHz) d (ppm) ( 50-3)
745763 (4H, m, H-3, H-4', H-5', H-6')
7.78-7.92 (2H, m, H-7, H-8)
8.00 (1H, dd, J=8.7, 2.3 Hz, H-5)
13.53 (1H, s, NH)
15.75 (1H, s, OH)
BBC-NMR (DMSO-ds, 50 MHz) d (ppm) (  50-4)
107.19 (C-3), 109.52 (d, J = 23.1 Hz, C-5), 122.67 (d, J = 8.4 Hz,
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C-8), 123.41 (d, J = 155 Hz, C-7), 125.17 (d, J = 7.9 Hz, C-10),
127.03 (C-5), 128.93, 129.64, 131.01, 131.14, 134.51 (C-1),
135.66 (C-9), 154.31 (C-2), 159.79 (d, J = 244.7 Hz, C-6), 164.59
(COOH), 178.15 (C-4)

7. 6-Fluoro-2'-methoxy-2-phenyl-4-quinolone-3-car boxylic acid (51)

37(0.31 0.001 ) 50 10 % sodium hydroxide
45

51 (0.28 90 %)

51
(M.P) 254.2-25538
MS(m2) ( 51-1) 313 (M%)
IR, 2ma (KBr) cmi* (- 51-2) 3470 cmt NH OH
1676 cm™  1611cm’t C=0
UV, Zma (MeOH) nm (log €)  317.5 (3.95), 305.5 (3.97), 247.0 (4.36)
(Elemental Analyss) Ci7H,FNO,
(Calcd.) C (65.18 %), H (3.86 %), N (4.47 %)
(Found) C (65.20 %), H (3.88 %), N (4.46 %)
'H-NMR (DMSO-ds, 200 MHz) d (ppm) ( 51-3)
3.70 (3H, s, OCHy)
7.03-7.15 (2H, m, H-3', H-5')
7.32 (1H, dd, J = 7.4, 1.4 Hz, H-6')
7.49 (1H, ddd, J = 8.4, 7.4, 1.4 Hz, H-4')
7.79-7.86 (2H, m, H-7, H-8)
7.96 (1H, dd, J= 9.0, 2.6 Hz)
BC-NMR (DMSO-ds, 50 MHz) d (ppm) (  51-4)
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55.70 (OCHs), 107.64 (C-3), 109.36 (d, J = 23.1 Hz, C-5), 111.20
(C-3), 120.08 (C-5)), 122.58 (d, J = 11.8 Hz, C-8), 122.96 (d, J =
25.7 Hz, C-7), 124.56 (C-1), 124.98 (d, J = 7.9 Hz, C-10), 128.93
(C-6), 130.99 (C-4), 135.77 (C-9), 154.88 (C-2), 156.27 (C-2),
150.58 (d, J = 244.4 Hz, C-6), 164.74 (COOH), 177.80 (C-4)

8. 6-Fluoro-2-phenyl-4-quinolone-3-car boxylic acid (52)
38 (0.57 0.002 ) 80 10 % sodium hydroxide
45
52 (0.49 87 %)

52
(M.P) 24452460 (dec.)
MS(m2) ( 52-1) 283 (M")
IR, Zmex (KBr) cm™* ( 52-2) 1672 cmi* C=0
UV, Zma (MeOH) nm (log €)  332.0 (4.05), 318.0 (4.13), 255.0 (4.56)
(Elemental Analyss) C16H10FNO3
(Calcd.) C (67.84 %), H (3.56 %), N (4.94 %)
(Found) C (67.80 %), H (3.55 %), N (4.98 %)
'H-NMR (DM SO-ds, 200 MHZ) d (ppm) ( 52-3)
7.52 (5H, m, H-2, H-3, H-4, H-5, H-6)
7.72-7.94 (3H, m, H-5, H-7, H-8)
13.09 (1H, s, NH)
15.50 (1H, s, OH)
BC-NMR (DMSO-dg, 50 MHZ) d (ppm) ( 52-4)
107.38 (C-3), 109.27 (d, J = 22.9 Hz. C-5), 122.44 (d, J = 89 Hz.
C-8), 122.81 (d, J = 28.1 Hz. C-7), 124.98 (d, J = 7.8 Hz. C-10),
127.87 12828 (C-2, C-3,C- 5, C-6), 129.58 (C-4'), 135.02 (C-1)),
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13550 (C-9), 156.67 (C-2), 159.48 (d, J = 243.9 Hz. C-6), 165.14
(COOH), 177.73 (C-4)

9. 2'-Fluoro-6-methoxy-2-phenyl-4-quinolone-3-car boxylic acid (53)

39 (063  0.002 ) 80 10 % sodium hydroxide
45
53 (0.56 89 %)

53
(M.P) 249.1-251.3  (dec.)
MS(m2) ( 531) 313(M")
IR, 2na (KBr) cmi* (- 53-2) 1674 cmt 1616 cmi* Cc=0

UV, e (MeOH) nm (log €)  328.5 (4.00), 261.0 (4.62), 254.5 (4.61)
(Elemental Analysis) C,sH,FNO,
(Caled.) C (65.18 %), H (3.86 %), N (4.47 %)
(Found) C (65.21 %), H (3.83 %), N (4.46 %)
'H-NMR (DM SO-ds, 200 MHZ) d (ppm) ( 53-3)
3.92 (3H, s, OCH,)
7.29-7.39 (2H, m, H-3, H-5)
7.51-7.60 (3H, m, H-7, H-4', H-6)
7.67 (1H, d, J = 2.8 Hz, H-5)
7.78 (1H, d, J= 9.1 Hz, H-8)
13.39 (1H, s, NH)
BC-NMR (DMSO-ds, 50 MHz) d (ppm) (  53-4)
55.73 (OCHj), 104.01 (C-5), 106.83 (C-3), 115.11 (d, J = 20.8 Hz,
C-3), 121.35 (C-8), 123.34 (d, J = 15.7 Hz, C-1'), 124.20 (C-5),
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124.92 (C-7, C-10), 130.05 (C-6)), 131.76 (d, J = 8.0 Hz, C-4),
13351 (C-9), 149.89 (C-2), 157.59 (C-6), 158.87 (d, J = 244.8 Hz,
C-2), 165.15 (COOH), 177.87 (C-4)

10. 2'-Chloro-6-methoxy-2-phenyl-4-quinolone-3-car boxylic acid (54)

40 (0.99 0.003 100 10 % sodium
hydroxide 45

54 (0.91 92 %)

N

54
(M.P) 264.2-267.1
MS(m2) ( 541) 329(M")
IR, P (KBr) cmit ( 54-2) 3462 cm* NH OH
1678cm™* 1616 cm™ C=0
UV, 2ma (MeOH) nm (log € 329.0 (4.03), 317.0 (4.03), 253.0 (4.67)
(Elemental Analyss) C7H,CINO,
(Calcd.) C(61.92 %), H (3.67 %), N (4.25 %)
(Found) C (61.93 %), H (3.65 %), N (4.27 %)
'H-NMR (DM SO-ds, 200 MHZ) d (ppm) ( 54-3)
3.91 (3H, s, OCH,)
7.44-7.62 (5H, m, H-7, H-3, H-4', H-5, H-6)
7.66 (1H, d, J = 2.6 Hz, H-5)
7.76 (1H, d, J = 9.0 Hz, H-8)
13.42 (1H, s, NH)
BBC-NMR (DMSO-ds, 50 MHz) d (ppm) (  54-4)
55.76 (OCHs), 104.06 (C-5), 106.65 (C-3), 121.34 (C-8), 124.97
(C-7, C-10), 126.95 (C-5), 128.87, 129.71, 130.82 (C-4'), 131.27
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(C-2), 133.46 (C-9), 134.75 (C-1), 152.71 (C-2), 157.62 (C-6),
165.00 (COOH), 178.00 (C-4)

11. 4'-Fluor o-6-methoxy-2-phenyl-4-quinolone-3-car boxylic acid (55)

41 (1.25 0.004 ) 130 10 % sodium
hydroxide 45
55 (114 91 %)

55
(M.P) 27362753
MS(M2) ( 551) 313 (M")
IR, Pmex (KBr) cmi* ( 55-2) 3466 cmi* NH OH
1680 cm*t 1622 cm*t C=0
UV, Zma (MeOH) nm (log €  329.5 (3.97), 262.0 (4.54)
(Elemental Analysis) C,sH,FNO,
(Calcd.) C (65.18 %), H (3.86 %), N (4.47 %)
(Found) C (65.20 %), H (3.85 %), N (4.47 %)
'H-NMR (DM SO-ds, 200 MHZ) d (ppm) ( 55-3)
3.88 (3H, s, OCHy)
7.34(2H, dd, J = 8.6, 8.6 Hz, H-3, H-5)
7.47 (1H, dd, J= 9.0, 2.6 Hz, H-7)
7.54-7.61 (3H, m, H-5, H-2', H-6)
7.73 (1H, d, J= 9.0 Hz, H-8)
13.04 (1H, s, NH)
BC-NMR (DMSO-ds, 50 MHz) d (ppm) (  55-4)
55.66 (OCHs), 103.94 (C-5), 106.21 (C-3), 114.73 (d, J=21.8
Hz, C-3, C-5), 121.25 (C-8), 124.63 124.71 (C-7 or C-10),
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130.89 (d, J = 8.5 Hz, C-2, C-6), 131.72 (C-1"), 133.28 (C-9),
154.87 (C-2), 157.33 (C-6), 162.82 (d, J = 244.6 Hz, C-4),
165.50 (COOH), 177.99 (C-4)

12. 6,7-Methylenedioxy-2-phenyl-4-quinolone-3-car boxylic acid (56)

42 (0.93 0.003
hydroxide 45

56 (0.86 93 %)

N

100 10 % sodium

56
(M.P) 26752692 (dec.)
MS(m2) ( 56-1) 309 (M")
IR, P (KBr) cmit ( 56-2) 3454 cm* NH OH
1684cm*  1645cm™ C=0
UV, 2ma (MeOH) nm (log €)  335.0 (4.10), 321.5 (4.11), 266.0 (4.68)
(Elemental Analyss) C17H11NOg
(Calcd.) C (66.02 %), H (3.58 %), N (4.53 %)
(Found) C (66.05 %), H (3.57 %), N (4.52 %)
'H-NMR (DM SO-ds, 200 MHZ) d (ppm) ( 56-3)
6.25 (2H, s, OCH,0)
7.20 (1H, s, H-8)
749 (5H, m, H-2, H-3, H-4, H-5, H-6)
756 (1H, s, H-5)
12.90 (1H, s, NH)
BBC-NMR (DMSO-ds, 50 MHz) d (ppm) (  56-4)
97.50 (C-8), 101.05 (C-5), 102.96 (OCH,0), 106.25 (C-3), 119.16
(C-10), 127.76 128.38 (C-2, C-3, C-5, C-6), 129.34 (C-4),
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135.28 (C-1'), 136.25 (C-9), 147.20, 153.03, 155.48 (C-2), 165.37
(COOH), 177.18 (C-4)
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() (HL-60 U937) (proliferation)

1.
2-phenyl-4-quinolone-3-carboxylic acid DMSO
-20 DMSO
0.1% DMSO HL-60cdls
HL-60 cdlls (1 x 10°/ml) 24-wdll | ml/ well
37 B% 5% CO,
24 MTT-proliferation assay 4. 42
2. MTT-proliferation assay
well 800 pl (1200r.p.m., 5min)
200 pl HBSS (1200 r.p.m., 5 min)
200 pul HBSS wel 50
96-wdl plate 10l MTT solution 37 4
DM SO (150 pl/wel)
ELASA reade 570 nm ODs7g

Proliferation (%) = Sample ODs;o/ Cont. ODs7o X 100 %

()

(Sprague Dawley, 300-350g)  pentobarbita (60 mg/kg)
( 100mM EDTA ) dextran
(400 x g) 10
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Hoadll-Hypege

(500 x g) 30 3 HBSS (700 x g) 10
NaCl solution (0.05 %)
445 0.25 % bovine serum albumin (BSA) NaCl solution
(1.75 %) HBSS  (1x 10 cdigim)
95 %

2.
Neutrophil degranulation method

(1) B-Glucuronidase °

DM3O 37
fMLP (1 uM) (1000 x @)
[3-glucuronidase  phenolphthalein-3-
D-glucuronide 550 nm
(2) Lysozyme ad
[3-glucuronidase lysozyme
Micrococcus lysodeikticus 450 nm

[3-glucuronidase  lysozyme
release % = [(release dicited by secretagogue- spontaneous release) / total content] x 100%

(totdl content Triton X-100 )

Superoxide formation method

(1) Superoxide anion
eppendorf tube 02ml (5x 10° cdlgml) 3 pM
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cytochromec (75mg/ml) testdrugs 37 10 fMLP

(0.3 uM)/cytochalasin B (5 pg/ml)  PMA (3nM) 20 2 Ul SOD
(L mg/ml) 10,000rpm
96 wdl plate microplate reader 550 nm 8

()

1.

(exsanguinated rats; Sprague-Dawley, 250-300 g)
10 ml Tyrode's solution A 1-2
38 % Tyrode's solution

B 1_15 x 106 49, 50 51

2.

Mast call degranulation method

(1) (Histamine) %2
DM3O 37 3
compound 48/80 (10 pg/ml) 15
Tyrode's solution (2000 x g)
o-phthaldehyde
350/450 nm

* Compound 48/80: a polymer of N-(p-methoxyphenylethyl)methylamine with forma dehyde
(2) R-Glucuronidase °
histamine [3-glucuronidase

phenol phtha ein-R}-D-glucuronidase 550 nm
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Hisgamine  [3-glucuronidase
release % = (release dicited by secretagogue-spontaneous release) / total content x 100

(tota content Triton X-100 )

() NO (nitricoxide) TNF-a

(1) Iscove's Modified Dulbecco's Medium (fetd bovine
serum, FBS) Gibco BRL (Gaithersburg)

(2) TNF-a ELISA kit Genzyme Co. (MA)

(3) -? (interferon-?, |FN-7?) R D Systems (MN)

(4) RAW 264.7 mouse macrophage-like cdl line American Type

Culture Collection, MD.

(5) Dulbecco's Modified Eagle Medimn (DMEM) (fetal cdf
serum) Gibco BRL (Gaithersburg)
(6) Sigma (St. Louis, MO.)
2 53

Murine microglid cdl lines N9 5% FBS |scove's

Modified Dulbecco's Medium
37 10ng/ml LPS (Escherichia cali, serotype
0111:B4) 10U/ml INF-? 24 medium  NO
-70 TNF-a
RAW 246.7 mouse macrophage-like cdll line 10 % fetal calf

serum 100 units/ml penicillin =~ 100 pg/ml streptomycin - DMEM
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37 1 pg/ml

LPS (Escherichia coli, serotype 0111: B4) 24 medium
NO -70 TNF-a
3. NO >
A0u 5mM  aulfanilamide 10l 2M HC1 20 pl 40 mM
naphthylenediamine 150 pl 10
microplate reader 550 nm NaNO,
4. TNF-a

TNF-a ELISA
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