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Nucleophilic Reaction of 2-Phenyl-4-quinolones with Methyl Iodide
and Preparation of Its Derivatives

Mi-Jung Oh and Myung-Sook Park”
College of Pharmacy, Duksung Women's University, Seoul 132-714, Korea

Abstract — We developed a convenient synthetic route to 3-alkylated 2-phenyl-4-quinolone derivatives (4a-h and 5a-c),
which were expected to retain antitumor activity. A series of 2,3-dihydro-2-hydroxy-2-phenyl-4-quinolones (3a-h) was syn-
thesized through dehydration, dealcoholation and hydration using acid-catalyzed one-pot reaction from anilines and ethyl
benzoylacetates. 3-Methyl (or 3,3-dimethyl)-2-phenyl-4-quinolone derivatives 4 and 5 were synthesized from 3a-h through
the methylation using methyl iodide. Formation of quinolone nucleus was undertaken with p-toluenesulfonic acid (p-TSA)
at 90~110°C in toluene for 3~7.5 hr over the Dean-Stark apparatus. The key intermediates in these preparations are £
ketoesters 2a-h, which can be readily obtained from the corresponding anilines 1a-e by reaction with ethyl bezoylacetates.

Keywords [] 3-alkyl-2-phenyl-4-quinolone, C-methylation, monomethylated quinolones, dimethylated quinolones
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Fig. 1 - Chemical structure of flavanones with anticancer activity.
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Fig. 2 — Reported 2-phenyl-4-quinolones and target 3-alkylated 2-phenyul-4-quinolones.
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Yield: 81%, mp 135°C. 'H NMR(CDCl;) & 7.89(s, 1H,
NH), 7.86(s, 1H, aromatic), 7.64(s, 2H, aromatic), 7.45(m,
2H, aromatic), 7.32(m, 4H, aromatic), 7.09(t, /=6.9 Hz, 1H,
aromatic), 4.50(q, /=14.4Hz, 1H, CH), 1.62(d, /=14.4 Hz,
3H, CHy). “C NMR(CDCly) & 200.27(C=0), 168.89(C-0),
138.08, 136.01, 134.49, 129.73, 129.35 129.09, 124.94, 120.55
(aromatic), 50.44(CH), 17.70(CH,). TR®NaCl cm™) 3433(NH),
3055(aromatic), 2928(CHs), 1713(C=0), 1628(C-0O).

6-Acetoxy-2,3-dihydro-2-hydroxy-3-methyl-2-phenyl-4-
quinolone(4b) - Yield: 73%, mp 139°C. 'H NMR(CDCl,)
5 8.02(s, 1H, NH), 7.86(s, 1H, aromatic), 7.65(s, 2H, aromatic),
7.47(m, 2H, aromatic), 7.35(m, 4H, aromatic), 4.50(q, /=14.4
Hz, 1H, CH), 2.56(s, 3H, COCH,), 1.62(d, /=14.4Hz, 3H,
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CH,). "C NMR(CDCly) § 200.27(C=0), 199.75(C=0), 168.89
(C-0), 138.08, 136.01, 134.49, 129.73, 129.35, 129.09, 124.94,
120.55(aromatic), 50.44(CH), 26.69(COCH;), 17.70(CHj). IR
(NaCl cm™?) 3433(NH), 3054(aromatic), 2927(CH,), 1712
(C=0), 1629(C-0).
7-Acetoxy-2,3-dihydro-2-hydroxy-3-methyl-2-phenyl-4-
quinolone (4c) - Yield: 68%, mp 135°C. 'H NMR(CDCl,)
5 9.11(s, 1H, NH), 8.09(s, 1H, aromatic), 8.03(d, /=7.2 Hz,
2H, aromatic), 7.86(d, /=8.1 Hz, 1H, aromatic), 7.67(d, /=8.2
Hz, 1H, aromatic), 7.6(t, /=8.0 Hz, 1H, aromatic), 7.48(t, /=
6.8 Hz, 2H, aromatic), 7.37(s, 1H, aromatic), 4.56(q, /=14.5
Hz, 1H, CH), 2.57(s, 3H, COCH,), 1.63(d, /=14.4 Hz, 3H,
CH,). "¥C NMR(CDCly) & 199.71(C=0), 198.04(C=0), 168.81
(C-0), 138.25, 137.69, 135.47, 134.16, 129.26, 128.97, 128.69,
124.69, 124.25, 119.71(aromatic), 49.87(CH), 26.69(COCHs),
17.29(CH;). IR(NaCl cm) 3443(NH), 3054(aromatic), 2924
(CHy), 1713(C=0), 1628(C-0).
2,3-Dihydro-2-hydroxy-3-methyl-2-(3',4'-dimethoxyphenyl)-
4-quinolone(4d) — Yield: 92%, oil. g NMR(CDCly) & 7.89(s,
1H, NH), 7.62(d, /=85Hz, 1H, aromatic), 7.53(m, 3H,
aromatic), 7.31(t, /=7.8 Hz, 2H, aromatic), 7.09(t, /=7.2 Hz,
1H, aromatic), 6.92(d, /=8.5Hz, 1H, aromatic), 4.50(q, /=
14.4 Hz, 1H, CH), 3.89(s, 6H, OCH; < 2), 1.59(d, /=14.4 Hz,
3H, CHy). ®C NMR(CDCly) & 199.79 (C=0), 170.67(C-0),
164.06(C-0), 154.40(C-0), 137.62, 129.12, 128.98, 124.49,
123.99, 120.10, 110.23, 110.20(aromatic), 56.20(0CH,), 56.02
(OCH,), 50.42(CH), 17.68(CH,). IR(NaCl cm™) 3423(NH),
3053(aromatic), 2926(CH,), 1713(C=0), 1627(C-0).
6-Methoxy-2,3-dihydro-2-hydroxy-3-methyl-2-(3',4'-
dimethoxyphenyl)-4-quinolone(4e) — Yield: 73%, mp 182°C.
'"H NMR(CDCl,) & 7.89(s, 1H, NH), 7.70(d, /=85 Hz, 1H,
aromatic), 7.57(s, 1H), 7.48(d, /=9 Hz, 2H, aromatic), 6.93 (t,
J=85Hz, 1H, aromatic), 6.86(q, /=6.8 Hz, 2H, aromatic),
450(q, /=144 Hz, 1H, CH), 3.96(s, 6H, OCH;x2), 3.79(s,
3H, OCH,), 1.62(d, J=14.4 Hz, 3H, CH,). *C NMR(CDCl,)
8 197.33(C=0), 164.19(C-0), 159.73(C-0), 154.79(C-0), 149.66
(C-0), 138.08, 136.01, 134.49, 129.73, 129.35, 129.09, 120.55
(aromatic), 56.60(0CH,), 55.86(0CH,), 50.44(CH), 17.70(CHy).
IRMNaCl cm™) 3425(NH), 3055(aromatic), 2927(CH,), 1628(C-
0).
7-Methoxy-2,3-dihydro-2-hydroxy-3-methyl-2-(3',4'-
dimethoxyphenyl)-4-quinolone(4f) — Yield: 78%, mp 171°C.
'"H NMR(CDCly) & 7.91(s, 1H, NH), 7.68(d, /=82 Hz, 1H,
aromatic), 7.54(s, 1H), 7.48(d, /=8.9 Hz, 2H, aromatic), 6.92

(t, /=8.3 Hz, 1H, aromatic), 6.83(q, /=6.8 Hz, 2H, aromatic),
4.43(q, /=14.2Hz, 1H, CH), 3.98(s, 6H, OCH;x2), 3.80(s,
3H, OCH,), 1.63(d, /=14.2 Hz, 3H, CH,). “*C NMR(CDCl,)
8 197.33(C=0), 164.19(C-0), 156.89(C-0), 154.79(C-0), 149.66
(C-0), 138.08, 136.01, 134.49, 129.73, 129.35, 129.09, 124.94,
120.55(aromatic), 56.60(0CH,), 55.86(0CHj,), 50.44(CH), 17.70
(CH,). IR(NaCl cm™) 3425(NH), 3055(aromatic), 2927(CHy),
1628(C-0).
6-Acetoxy-2,3-dihydro-2-hydroxy-3-methyl-2-(3',4'-
dimethoxyphenyl)-4-quinolone(4g) — Yield: 92%, oil. 'H
NMR(CDCl;) & 7.95(s, 1H, NH), 7.87(s, 1H, aromatic), 7.84
(d, /=7.1Hz, 2H, aromatic), 7.71(d, /=8.7 Hz, 2H, aromatic),
7.27(s, 1H, aromatic), 6.95(d, /=8.5 Hz, 1H, aromatic), 4.56
(q, J=14.5Hz, 1H, CH), 3.96(s, 6H, OCH;x2), 2.53(s, 3H,
COCH,), 1.62(d, J=145Hz, 3H, CH,;). *C NMR(CDCl,)
& 200.27(C=0), 199.75(C=0) 168.89(C-0), 154.67(C-0),
149.38(C-0), 138.08, 136.01, 134.49, 129.73, 129.35, 129.09,
120.55(aromatic), 56.24(0CH;), 56.12(0CH3), 50.58(CH),
26.54(COCH,) 17.58(CH,). TR(NaCl cm™) 3447(NH), 3051
(aromatic), 2927(CH,), 1628(C-O).
7-Acetoxy-2,3-dihydro-2-hydroxy-3-methyl-2-(3',4'-
dimethoxyphenyl)-4-quinolone(4h) - Yield: 86%, mp 159°C.
'H NMR(CDCly) & 7.92(s, 1H, NH), 7.87(s, 1H, aromatic),
7.81(d, /=6.9Hz, 2H, aromatic), 7.69(d, /=85Hz, 2H,
aromatic), 7.24(s, 1H, aromatic), 6.91(d, /=85Hz, 1H,
aromatic), 4.55(q, /=14.2 Hz, 1H, CH), 3.95(s, 6H, OCH;3Xx
2), 2.54(s, 3H, COCH,), 1.58(d, /=142 Hz, 3H, CH,). *C
NMR(CDCl;) & 200.17(C=0), 199.80(C=0) 168.88(C-0),
154.64(C-0), 149.36(C-0), 138.10, 136.04, 134.42, 129.71,
129.32, 129.06, 124.89, 120.53(aromatic), 56.24(0CH;), 56.10
(OCH,), 50.58(CH), 26.54(COCH,), 17.59(CH,). IRWNaCl cm™)
3445(NH), 3048(aromatic), 2928(CH;), 1627(C-0O).
2,3-Dihydro-3,3-dimethyl-2-hydroxy-2-phenyl-4-quinolone
(5a) - Yield: 56%, mp 59°C. 'H NMR(CDCl3) & 7.89(s, 1H,
NH), 7.86(s, 1H, aromatic), 7.55(s, 2H, aromatic), 7.46(m,
3H, aromatic), 7.30(m, 3H, aromatic), 7.11(t, /=6.9 Hz, 1H),
1.62(s, 6H, CH,x2). ®C NMR(CDCly) & 20148(C=0),
171.74(C-0), 138.09, 135.70, 133.46, 129.58, 129.40, 129.33,
129.04, 125.12, 120.64(aromatic), 55.95(C), 24.79(CHjX2).
IRMNaCl cm™) 3433(NH), 3055(aromatic), 1628(C-0).
6-Acetoxy-2,3-dihydro-3,3-dimethyl-2-hydroxy-2-phenyl-
4-quinolone(5b) — Yield: 15%, mp 131°C. 'H NMR(CDCI,)
8 8.01(s, 1H, NH), 7.86(m, 1H, aromatic), 7.66(m, 2H,
aromatic), 7.47(m, 2H, aromatic), 7.36(m, 4H, aromatic),
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2.55(s, 3H, COCHy), 1.64(s, 6H, CH,x2). *C NMR(CDCl,)
8 200.67(C=0), 196.97(C=0), 171.78(C-0), 142.14, 135.02,
134.32, 133.26, 133.05, 129.64, 129.00, 128.87, 128.69, 128.43,
119.38(aromatic), 55.76(C), 26.44(COCH,), 24.35(CHj%2).
IRMNaCl cm™) 3405(NH), 3052(aromatic), 2958(CH,), 2932
(CHy), 1675(C-0).

7-Acetoxy-2,3-dihydro-3,3-dimethyl-2-hydroxy-2-phenyl-
4-quinolone(5c) - Yield: 56%, mp 124°C. 'H NMR(CDCl,)
8 8.03(s, 1H, NH), 7.89(m, 2H, aromatic), 7.68(m, 2H,
aromatic), 7.47(m, 2H, aromatic), 7.35(m, 3H, aromatic),
2.58(s, 3H, COCHy), 1.65(s, 6H, CH,x2). *C NMR(CDCl,)
8 200.84(C=0), 197.77(C=0), 171.70(C-0), 138.17, 137.79,
135.29, 133.13, 129.33, 128.85, 128.67, 124.66, 124.51, 119.69
(aromatic), 55.59(C), 26.65(COCH,), 24.37(CH;x2). IR(NaCl
cmd)  3395(NH), 3042(aromatic), 2962(CHy), 2928(CH,),
1681(C-0).
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Scheme 1 - Synthetic route of 3-methyl (or 3,3-dimethyl)-2-phenyl-4-quinolones 4a-h and 5a-c.
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Table I - Optimal conditions for target compounds (4a-h and 5a-c)

No. R, R, Ry R, Molar Ratio” Reag./Subs.  Reaction time (hr) MP (°C)  Yield (%)
4a H H H H 2 3 135 81
4b CH,;CO H H H 2 3 139 73
4c H CH,CO H H 2 5 135 68
4d H H OCH, OCH, 2 9 oil 92
4e OCH;, H OCHj, OCHj, 2 24 182 73
af H OCH, OCH,  OCH, 2 20 171 78
4g CH,CO H OCH;, OCH; 2 16 oil 92
4h H CH,CO  OCH, OCH,4 2 16 159 86
5a H H H H 4 18 59 56
5b CH,;CO H H H 2 7 131 15
5¢ H CH,CO H H 2 7 124 56

“Reag./Subs. is the ratio of methyl iodide to substrate (quinolone 3a-h and 4a-c)

o]x2] CH,(4.05~4.28 ppm)7} CH(4.43~4.56 ppm)= ¥3}E]3)
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