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SYNTHESIS OF 2(1#)-QUINOLINONEQUINONES AND 2-ALKOXY-
QUINOLINEQUINONES USING OXIDATIVE DEMETHYLATION WITH
CERIUM (IV) AMMONIUM NITRATE

Yoshiyasu Kitahara, Shinsuke Nakahara, Masaro Shimizu, Takanobu Yonezawa,

and Akinori Kubo*
Meiji College of Pharmacy, 1-35-23 Nozawa, Setagaya-ku, Tokyo 154, Japan

Abstract —— 2,5 8(1H)-Quinolinetriones (12), 2,5,6(1H)-quinolinetriones
(13), 2-alkoxy-5,8-quinolinediones (14), 2,8-dimethoxy-5,6-quinolinedione (15),
and 2,6-dimethoxy-7,8-quinolinediones (16) were synthesized by oxidative de-
methylation of the corresponding 2(1H)-quinclinones (7} and 2-alkoxyquinolines
(11) with cerium (IV) ammonium nitrate.

Streptonigrin (1), a highly substituted 5,8-quinolinedione, was first reported as an antitumor antibiotic produced
by Streptomyces flocculus.! It was later found to be one of the most potent inhibitors of avian myeloblastosis
virus reverse transcriptase (AMV-RT), but its remarkable cytotoxic activity seemed to be disadvantageous with
respect to a specific inhibitor of retrovirus.? Recently, we observed that synthetic 6-methoxy-5,8-quinoline-
diones (2a, b) and 8-methoxy-5,6-quinolinediones (2¢, d) were much less toxic than 1, while the activity of 2a-
d against AMV-RT was comparable to that of 1.3 Furthermore, we examined the inhibition of AMV-RT by a
series of quinolinequinones, isoquinolincquinoncsr, and quinoxalinequinones.?> We wish to report here the

synthesis of various 2(1H)-quinolinonegquinones and 2-alkoxyquinolinequinones.
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5,7,8-Trimethoxyquinoline (5a) and 5,6,8-trimethoxyquinolines (Sb-d) prepared from the corresponding
rimethoxyanilines (4a-d), were oxidized with m-chloroperoxybenzoic acid to give 6a-d. The N-oxides (6a-d)
were treated with acetic anhydride followed by aqueous potassium hydroxide to furnish the 2(1H)-quinolinones

{7a-d). On the other hand, condensation of trimethoxyanilines (4a-d) and ethyl acetoacetate (8) in refluxing
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toluene containing a catalytic amount of pyridine afforded the corresponding B-ketoanilides (10e-k). Acid
catalyzed cyclization of 10e-h gave 4-methyl-2(1H)-quinolinones (7e-h). Furthermore, 4-phenyl-2(1H)-
quinclinones (7i-k) were prepared from the ani]ipes (de, a, ¢) and ethyl benzoylacetate (9), respectively.

Treatment of the 2(1H)-quinolinones (7b-g, i-k) with sodium hydride followed by methyl iodide afforded the
corresponding N~mcthy1-2(1H)—quinolinoncs (71-t, 49-84% vield) and 2-methoxyquinolines (111-t, 14-34%
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yield). In contrast, ethylation of 2-quinolinones (7f, g, i, k) with ethyl iodide gave the corresponding N-ethyl-
2(1H)-quinolinones (7u-x, 16-41% yield), but the major product was 2-ethoxyquinolines (11u-x, 45-80% yield).
Oxidative demethylation of 5,8-dimethoxy-2(1H)-quinolinenes (7i, r, w) and 5,7,8-trimethoxy-2(1H)-
quinclinones (7a, e, j. 0, 8) with cerium (IV) ammonium nitrate {CAN) in aqueous acetonitrile containing
suspended pyridine-2,6-dicarboxylic acid N-oxide* afforded the corresponding p-quinones (12i. v, w, a, ¢, J,
0, s) in 24-78% yields; but no o-quinones. In contrast, 5,6,8-trimethoxy-2(1H)-quinolinones unsubstituted at
N; or G (7h, ¢, Eh, k. 1, p, w) were oxidized with CAN under the same conditions to furnish the corresponding
quinones (45-92% yield), which consisted of p-quinones (12b, ¢, f-h, k, 1, p, u, 28-84% yield) and o-quinones
(13b, ¢, f-h, k. 1, p, u, 6-31% yield). Other 5,6,8-trimethoxy-2(1H)-quinolinones (7d, m, m, q, t, v, x) gave p-
quinones (12d, m, n, g, t, v, x} and/or o-quinones (13m, t) in 7-36% yields.

In order to confirm the p-quinone structure for 12a, e, j, we examined oxidation of 5,8-diethoxy-7-methoxy-
2(1H)-quinolinones (7a’, e', j*), prepared by the same method used for the corresponding 5,7.8-trimethoxy-
2(1H)-quinolinones (7a, e, j). The 2(1H)-quinolinones (7a’, €', j') were oxidized with CAN to give the
corresponding 7-methoxy-2,5,8(1 H)-quinclinetriones, which were identical to the quinones (12a, e, j) from
5,7.8-trimethoxy-2(1 H)-quinolinones {7a, e, j), respectively.

Finally, we examined oxidative demethylation of 2-alkoxyquinolines (111-x) with CAN. 5,6,8-Trimethoxy-
quinoline (111) and 3,7,8-trimethoxyquinolines (110, s) furnished the corresponding p-quinones (141, o, s, 37-
62% yield) and o-quinones (151, 160, s, 11-31% yield). Other 2-alkoxyquinolines (11m, n, p-r, t-x) gave only
p-quinones (14m, m, p-r, t-x) in 57-89% yields. The spectral data of 2(1 H)-quinolinoneguinones (12, 13) and
2-alkoxyquinolinequinones (14-16) are given in Table L
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TaBLEL 2-Quinolinenequinones and 2-Alkoxyquinolinequinones
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Yielde) Appearance mp Formula Analysis or Hrms?? Ms miz (%) Ir (KBr) TH-Nmr (270 MHz)?)
(%) (Recrystn.solv) (°C) Caled (Found) {cm-1) 8 (CDCls, J = Hz)
C H N
2,5,8(1H)-Quinolinetriones
12a 31 Yellowneedles ca.270 C1gH/NOy 205.0375 205 (M+, 100) 1650 3.98 (3H, s, OCH3), 6.34 (1H, s, Cs-H), 7.22 (1H, d, J = 9.2,
[56] (CHxCly-ether) (205.0372) C3-H), 8.32 (iH, d, F = 9.2, C4+-H)
12b 28 Red needies >300 C10H7NOy 58.54 344 6.83 205 (Mt 100) 1676 3.98 (3H, s, OCHa), 6.23 (1H, s, C7-H), 7.07 (1H, d, J = 9.6,
(CH:Clp-ether) (5821 349 6.66) 176(62) 1654  Cs3-H), 8.23 (1H, d, J = 9.6, C4-H)
12¢ 31 Redneedles ca. 260 Cp;HoNO4 6028 4.14 639 219 (M*, 100) 1712 2.03 (3H, s, C3-CHs), 4.20 (3H, s, OCHjy), 6.79 (1H, d,
(CH;0H-CHCl3-ether) (decomp.) (6022 416 6.27) 191(32) 1666 J=9.6,C3-H), 791 (1H, d, J = 9.6, C4-H), 9.60 (1H, br, NH)
12d 36 Orangeneedles 173-176 CpH(NOg4 6180 475 6.01 233 (M*, 100) 1682  1.08 (3H, t,J = 7.6, CH,CH3), 2.54 (2H, q, J = 7.6, CH,CH3),
(cther) (61.59 473 5.85) 218(95) 1658  4.20 (3H, s, OCH3), 6.79 (1H, d, J = 9.6, C3-H), 7.91 (1H, d,
190 (57) 1620 J=9.6, C4-H), 947 (1H, br, NH)
12e 37 Omangeprsms ¢a.250 CyHNO, 6028 4.14 639 219 (M*, 100) 1640 259 (3H, d, J = 1.0, C4-CH3), 3.89 (3H, s, OCHj3), 5.98 (1H, s,
[73] (CHzCly-hexane) (60.12 4.16 6.32) Cg-H), 6.63 (1H, q, J = 1.0, C3-H}, 9.20 (1H, br, NH)
12f 69 Orange needles 260-262 CHgNO; 6028 4.14 639 219 (M*, 100} 1678 259 (3H, d, J = 1,2, C4-CHa), 3.93 (3H, s, OCHy), 6.05 (1H,
(CHxCls-hexane) (5992 395 635 204025 1666 s, C-H), 6.56 (1H, q, J = 1.2, C3-H), 9.48 (1H, br, NH)
12g 38 Orangeprisms 213-215 CppHiNQs, 6180 475 6.01 233 (M+, 100) 1638 2.02 (3H, s, C1-CH3), 2.57 (3H, d, J = 1.0, C4-CHa), 4.16 (3H,
(CHxCly-cther) (61.77 4.66 5.88) 205(26) s, OCHa), 6.55 (1H, q, J = 1.0, C3-H), 9.56 (1H, br, NH)
12h 39 Ormangeneedles 194-195 CisH;sNOys 6315 530 567 247 (M+, 100) 1656  1.08 (3H, t, J = 7.6, CH:CH4), 2.52 (2H, g, J = 7.6, CH2CH3),
(CHCly-hexane) (6299 527 566) 2320077 ‘1626 2.57 (3H, d, J = 1.0, C4-CHjy), 4.15 (3H, s, OCH3), 6.55 (1H,
204 (58) q,J = 1.0, C3-H), 9.56 (1H, br, NH)
12i 49 Orangeneedles 195-198 CjsHgNO3; 7171 3.61 558 251 (M+, 100) 1660  6.68 (1H, s, C3-H), 6.78 and 6.93 (each 1H, d, J = 10.2, Cs-H,
{CHClz-hexane) (decomp.) (7139 332 5.57) 250(88) 1650  Cy-H), 7.2-7.5 (5H, m, C¢Hs), 9.39 (1H, br, NH)
12j 24 Orange needles >290 CigH11NO, 281.0688 281 (M*, 100} 1638 3.81 (3H, s, OCHjy), 6.01 (1H, s, C¢-H), 6.43 (1H, s, C3-H),
[27] (CHxCl;-hexane) (281.0712) 280 (77) 7.2-7.5 (5H, m, CgHs), 10.69 (1H, br, NH)
12k 29 Orangeneedles 219-220 Cy7H;3NOg 6223 418 4.15 295 (M*, 100) 1656  2.03 (3H, s, C3-CH3a), 4.05 (3H, s, OCH3), 6.60 (1H, s, Ca-H),
(CH,Cly-hexane) 1/2CH;Cly; (6220 4.00 4.16) 266 (47) 1640 7.2-1.5 (5H, m, CgHs}, 9.72 (1H, br, NH); 5.30 (1H, 1/2 CH,Cl3)
121 69 Redneedles 190-191 C1 HoNOy 6028 4,14 639 219 (M*, 100) 1676 3.90 and 3.93 (each 3H, s, NCHy, OCHj3), 6.02 (1H, s, C7-H),
(CHCly-cther) 60.01 4.15 634) 204(51) 1648 6.84 (1H, d,J = 9.6, C2-H), 8.04 (1H, d, J = 9.6, C4-H)
12m 14 Redneedles 172-173 Ci2H1iNOy 61830 475 6.01 233 (M*, 100) 1696 2.03 (3H, 5, C1-CH3), 3.89 (3H, s, NCH3), 4.14 (3H, 5, OCHjy),
{CHCls-cther) (61.70 477 596) 218(6l) 1656  6.82 (1H, d, J = 9.6, C3-H), 7.97 (1H, d, J = 9.6, C4-H)
12n 7 Orangencedles 90-93  Cy3H13NOy 247.0844 247 (M+, 100) 1662 108 (3H, 1, J = 7.6, CHCH4), 2.54 (2H, q, J = 1.6, CH,CH3),
(cther-hexane) (247.0844) 232 (86) 1622 3.90 (3H, s, NCHjy), 4.14 (3H, s, OCH3), 6.82 (1H, d, J = 8.9,
C3-H), 7.97 (1H, d, J = 8.9, C4-H)
120 24 Redneedles 187-188 CH;1NO, 6180 475 6.01 233 (M*, 100) 1678  2.57 (3H, d, J = 1.0, C4-CHgz), 3.85 and 3.87 (each 3H, s,
{CH;Cl>-hexane) (61.67 473 592) 204(21) 1630 NCHaj, OCHas), 5.93 (1H, s, C¢-H), 6.69 (1H, q,J = 1.0, C3-H)
12p 82 Orangeneedles 211-212 CyppH1NOy4 61,80 475 6.0t 233 (M+, 100) 1666 2.57 (3H, d,J = 1.0, C4~CH3), 3.87 and 3.89 (each 3H, s,
{(CH,Cl3-¢ther) (61.80 466 593) 218(48) 1628 NCH3j, OCHs), 5.99 (1H, s, Cy-H), 6.62 (1H, q, J = 1.0, C3-H)



12q 19 Orangeneedles 138-139 Cj13H;aNOy

{CHzClo-hexane)

12r 78 Orangeneedles 1836-188 CgH1NO;
{CHyClo-hexane)

125 39 Orangeneedles 244-246 Cy7H|3NO4
{CHyClp-hexane)

12¢ 13 Ormngeprisms 178180 CgHsNOy
{CH2Cly-hexane)

12u 84 Omangeneedles 152-154 C3H;3NO,
{CHCly-hexane)

12v 19 Orangeneedles 114-115 C,HysNOy
{ether-hexane)

12w 61 Orangeprisms  122-123  Cy7H3NO;
(CHLIp-hexane)

12x 15 Yellowpowder 114-116 CoH7NO4
(hexane)

2,5,6(1H)-Quinolinetriones

13b 31 Orange needles 275-278 CoHNO,
{CHClz-ether)

13c 26 Red prisms 230-232 C;HyNO,
{CH3OH-CHCl3-ether) (decomp.)

13f 16 Orangeneedles 275-277 C1HoNOy
{CHCly-hexane) (decomp.)

13g 23 Redneedies 260-261 CyzH11NOy
(CHCly-ether)

13h 14 Orangeneedles 243-245 C 3H;3NOy
{CHxCl-hexane}

13k 16 Orangeneedles 260-262 C7H;3NOy
(CHClo-ether)
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246 (97)
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2.01 (3H, s, C;-CHa), 2.55 (3H, d, J = 1.0, C4-CH3), 3.84 (3H,
s, NCH3), 4.08 (3K, s, OCHj), 6.60 (1H, g, J = 1.0, C3-H)

3.93 (3H, s, NCH3), 6.71 {1H, s, C3-H), 6.70 and 6.83 (each 1H,
d,J=10.2, Cg-H, Cy-H), 7.1-7.5 (5H, m, CsHs)

3.86 and 3.93 (cach 3H, s, NCH;, OCHa), 5.84 (1H, 5, Cg-H),
6.72 (1H, s, C3-H), 7.1-7.5 (5H, m, CgHs)

2.02 (3H, 5, C-CHa), 3.91 and 3.97 {each, 3H, s, NCH3, OCH3),
6.64 (1H, s, C3-H), 7.2-7.5 (3H, m, C¢Hs)

1.40 (3H, 1, J = 6.9, CHy;CH3), 2.56 (3H, d, J = 1.0, C4-CHg),
3.88 (3H, 5, OCHy), 4.51 (2H, q, J = 6.9, CH2CH3), 5.98 (1H,
s, Cr-H), 6.61 (1H, q, J = 1.0, C3-H)

141 3H, t, J = 6.9, CH,CH3), 2.01 (3H, s, C7-CHa), 2.54 (3H,
d,J =07, C4-CH3), 4.08 (3H, s, OCH3), 443 (2H,q, / = 6.9,
CH,CHaz), 659 (1H, q,J = 0.7, C3-H)

145 (3H, t, J = 6.9, CH;CH3), 4.54 (2H, q, J = 6.9, CH,CH3),
6.68 and 6.82 (each 1H, d, J = 10.2, C¢-H, C7-H), 6.69 (1H, s,
C3-H), 7.1-7.5 (5H, m, C¢Hs}

146 (3H, t, J = 6.9, CHyCH3}, 2.02 (3H, 5, C7-CH3), 3.97 (3H,
s, OCHy), 4.52 (2H, q. J = 6.9, CHCH3), 6.62 (1H, s, C3-H),
7.1-1.5 (SH, m, C¢Hs)

4.16 (3H, s, OCH3), 6.17 (1H, 5, C3-H), 6.94 (1H, d, J = 9.6,
C3-H), 8.20 (1H, d, J = 9.6, Cs-H)

2.17 (3H, 5, C;-CH3), 4.18 (3H, s, OCH3), 6.59 (1H, 4, J = 9.6,
Ca-H), 795 (1H, d, J=9.6, C4-H), 10.05 (1H, br, NH)

2.59 (3H, d, J = 0.9, C4-CHa), 4.05 (3H, s, OCH3), 6.00 (1H,
s, C+-H), 645 (1H, q,J = 0.9, C3-H), 9.38 (1H, br, NH)

2.15 (3H, s, C7-CHy), 2.56 (3H, 4, J = 1.0, C4-CH3), 4.14 (3H,

.8, OCHag), 6.37 (1H, q, J = 1.0, C3-H), 9.65 (1H, br, NH)

1.18 (3H, 1, 7 = 7.6, CHyCH3), 2.57 (3H, d, J = 1.0, C4-CH3),
262 (2H, q, J = 7.6, CH,CHs), 4.14 (3H, s, OCH3), 6.37 (1H,
q,J = 1.0, C3-H), 10.04 (1H, br, NH)

217 (3H, s, C7-CHa), 4.19 (3H, 5, OCHz), 6,43 (1H, s, Cs-H),
7.2-1.5 (5H, m, CgHs), 9.93 (1H, br, NH)
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TaBLE[. (Continued)

Yicld Appearance mp Formula Analysis or Hrms Ms miz (%) Ir (KBr) 1H-Nmr (270 MHz)
(%) (Recrysm.solv) (°C) Caled (Found) (cm) & (CDCl3, F= Hz)
C H N
131 9 Red powder 235240 CyHoNOs 6028 414 639 219 (M*, 17) 1666  3.84 (3H, s, NCHa3), 4.04 (3H, s, OCHg3), 599 (1H, s, C3-H),
(CHyCly-cther)  (decomp.) (60.09 415 6.11) 191 (M+-CO,100) 1650  6.71 (IH, d,J = 9.6, Ca-H), 8.00 (1H, d, J = 9.6, C4-H)
162 (21)
134 (32)
I3m 5 Darkred needles 196.5-198 C2H;iNO, 61.80 475 6.01 233 (M*, 24) 1684  2.10 (3H, s, C;-CHa), 3.81 and 3.91 (each 3H, s, NCH3, OCH3},
(CHC;-ether) 6175 479 593) 208 Egg-co, 100) 1648 6.61 (1H, d, J = 9.6, C3-H), 7.92 (1H, d, J = 9.6, Cs-H)
i
13p 10 Red needles 260-262 C2H;1NOg 6180 475 6.01 233 (M+, 14) 1672 2.55 (3H, s, C4-CHs3), 3.77 (3H, s, NCHs), 4.02 (3H, s, OCHs)},
(CHxCl3-ether) (61.50 4,77 592) 205 (M+-CO,100) 1650  5.99 (1H, s, C;-H), 6.50 (1H, s, C3-H)
13t 9 Red prisms  184-186  C13Hy5NO,4 309.1001 309 (M+, 4) 1646  2.09 (3H, s, C;-CH3), 3.81 and 3.93 (each, 3H, s, NCH;,
(CHxC1;-hexane) (309.1016) %gé %;-CO, 100) OCH3), 6.46 (1H, s, C3-H), 7.1-7.5 {5H, m, CsHs)
13u 6 Red prisms 213215 Cj3Hy3NOy 247.0844 247 (M*, 14) 1656 145 (3H, 1, J = 6.9, CH2CH3), 2.53 (3H, d, 7 = 1.3, C4-CHy),
(CHCly-hexane) (247.0849) 219 (M+-CO, 100) 4.03 (3H, s, OCH3), 433 (2H, q, J = 6.9, CH,CHa), 5.99 (1H,
191 (38) s, Cy-H), 6.49 (1H, q, J = 1.3, C3-H)
162 (68}
2-Alkoxy-5,8-quinolinediones
141 62 Yellowneedles 211-212 CHeNO, 6028 4.14 639 219 (M+ 100) 1676 392 (3H, s, Cs-OCHj3), 4.16 (3H, s, C2-OCHj3), 6,24 (1H, s,
(CHCly-¢ether) (5997 413 6.32) 189(3T) 1664  C+-H), 7.03 (1H, d, J = 8.6, C3-H), 8.30 (1H, d, J = 8.6, C4-H)
14m 64 Yellowneedles 163-164 CH;(NO, 61.80 475 6.01 233 (M* 100) 1668  2.11 (3H, s, C7-CHa), 4.13 and 4.14 (each 3H, s, 20CH;), 7.00
(CHCl3-hexane) (6174 479 599} 218{49) (1H, d, J = 8.6, C3-H), 8.22 (1H, d, J = 8.6, C4-H)
14n 57 Yellow needles 9496 C;sH;3NOy 6315 530 567 247 (M+, 73) 1664 1.12 (3H, 1, J = 7.6, CHoCH3), 2.62 (2H, q, J = 7.6, CHyCH3),
(ether) (63.10 533 5.62) 232(100) 1620  4.14 (6H, s, 20CH3), 7.00 (1H, d, J = 8.6, C3-H), 8.21 (1H, 4d,
204 (33) J =86, C3-H)
140 47 Yellowneedless 214-215 CiH; NOy 6180 475 6.01 233 (M+ 100) 1696 2,72 (3H, d, J = 1.0, C4-CH3), 3.89 (3H, 5, C;-OCHa), 4.11 (3H,
(CHClz-hexane) (6163 482 596) 203(35) 16;(2) 8, C2-OCHs), 6.05 (1H, s, Cs-H), 6.83 (1H, q, 7 = 1.0, C3-H)
16
14p 89 Yellowneedles 216217 CppH({NOs 6180 4.75 6.01 233 (M* 100) 1672 272 (3H,d, J = 0.7, C4-CHj3), 3.90 (3H, s, Cs-OCH3), 4.13 (3H,
(CHCl-hexane)} (61.57 476 595 %(l)g g% 1656 s, C-OCHjy), 6.19 (1H, s, C7-H), 6.81 (1H, q, J = 0.7, C3-H)
14q 79 Yellowneedles 191-192 C;3H;aNOs 63.15 530 5.67 247 (M*, 100) 1660  2.09 (3H, s, C;-CHa), 2.70 (3H, s, C4-CH3), 4.08 and 4.11 {cach
(CHClx-hexane) (63.04 531 5.61) %3% (;rSg 1632  3H, s, 20CH3), 6.78 (1H, s, C3-H)
19 (31 :
204 (30)
14r 89 Yellowprisms 137-139 C;gH;1NO; 7245 418 528 265 (M*, 100) 1680  4.18 (3H, s, OCHa}, 6.89 (1H, s, C3-H), 6.81 and 7.00 (each 1H,
(CHxCl»-hexane) (7227 431 532) 264(69) 1662  d,J=10.2, C¢-H, C3-H), 7.2-7.5 (5H, m, CgHs)

6l
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14s 37 Yellowneedles 241-242

{CH,Cl,-hexane)

69.15
(68.96

C17H13NOy

14t 57 155-156 C13H1sNO4 6989

(6582

Yellow prisms
{CHCl;-hexane)

14u 77 Yeliow needles

{CHCl;-hexane)

177-180 63.15

(63.06

C13H ) 3NOy

14v 73  Yellow needles

(CHxClz-hexane)

135-136 64.36

(64.15

C1aH1sNOy

14w 34 145-146 73.11

(7314

Yellow prisms
(CHxClz-hexane)

C17H13NO;

14x 65 Yellow needles

{ether-hexane)

124-125 Cy9H7NO4 70.58

(70.50

2-Alkoxy-5,6-quinolingdione and 2-Alkoxy-7,8-quinolinediones

151 31 Yellowneedles ¢a.250 Cp; HoNOy  60.28
(CHClz-ether) (60.08

160 11 Redneedles

(CH2Cl>-hexane)

252255 CpHyiNOs 61.80

(61.60

165 16 Orange needlies
(CHCl;-hexane)

185-187 Cy7HzNOQ4

4.5
477

295.0844
(295.0836)

4.74
4.70)

4.53
4.46)

5.67
5.60)

5.36
3.32)

5.02
5.02)

433
4.29)

6.39
6.36)

6.01
5.93)

295 (M, 100)
294 (94)

309 (M+, 100)
294 (30)
280 (50)

247 (M+, 70)
232 (54)

219 (100)
203 (57)

261 (M, 100)
246 (82)
233 (82)
217 (49)
205 {57)

279 (M*, 100)

264 (42)

251 (63)
250 (94)
234 (43)

323 (M+, 100)
308 {50)
295 (48)

219 (M*, 13)

191 (M+-CO, 100)
190 (45)

162 (65)

233 (M+, 4)

205 (M+-CO, 100)
204 (52)

175 27)

295 (M+, 18)

294 {15)

1692
1642
1622

1658
1630

1660

1664
1630

1676
1660

1658
1638

1692
1648

1706
1640

1708
1652

267 M+-CO, 100} 1640

3.88 (3H, 5, C3-OCHa), 4.17 (3H, s, C,-OCHa), 5.96 (1H, s,
Ce-H), 6.86 (1H, 5, C3-H), 7.2-7.5 (SH, m, CeHs)

2.09 (3H, s, C7-CH3), 3.98 (3H, s, Cs-OCH3), 4.17 (3H, s,
C5-OCH3), 6.81 (1H, s, C3-H), 7.2-7.5 (SH, m, CgHs)

142 (3H, 1, J = 6.9, CH,CH3), 2.71 (3H, d, J = 0.7, C4-CHa),
3.90 (34, s, OCHa), 459 (2H, q, J = 6.9, CH,CH,), 6.18 (1H,
s, C7-H), 6.78 (1H, q, J = 0.7, C3-H)

141 (3H, t, J = 7.3, CH;CH3), 2.08 (3H, s, C;-CHa), 2.69 (3H,
s, Co-CHs), 4.08 (3H, s, OCHy), 457 (2H,'q, J = 7.3, CH,CH3),
675 (1H, s, C3-H)

145 (3H, t, J = 7.3, CH,CH3), 4.64 (2H, q, J = 7.3, CH,CH3),
6.80 and 6.99 (cach 1H, d, J = 10.2, C¢-H, C7-H), 6.86 (1H, s,
C5-H), 7.2-7.5 (5H, m, C¢Hs)

1.44 (31, 1, J = 7.3, CH;CH3), 2.09 (3H, 5, C7-CH3), 3.98 (3H,
s, OCHz), 4.63 (2H, q, J = 7.3, CH,CH3), 6.79 (1H, s, Ca-H),
7.2-7.5 (5H, m, C¢Hs)

4.04 and 4.11 (each 3H, s, 20CH3), 6.05 (1H, s, C7-H), 6.90
(1H, d, J = 8.9, C3-H), 8.25 (1H, d, s = 8.9, C4-H)

2.61 (3H, 5, C4-CHs), 4.00 and 4.07 (each 3H, 5, 20CH3), 5.90

(1H, s, C4-H), 6.81 (1H, s, C3-H)

3.47 (3H, s, Cs-OCH3), 4.13 (3H, s, C;-OCHs), 5.81 (1H, s,
Cs-H), 6.84 (1H, s, C3-H), 7.1-7.5 (SH, m, CgHs)

a) Yields from 5,8-diethoxy-2(1H)-quinolinones (7a', ¢', j'} in blackets. 5) High-resolution ms. ¢} Measured in CDCl3-CF3CO2D (12a, b, 13b) and dimethyl sutfoxide-dg (12j).
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EXPERIMENTAL
All melting points were determined on a Yanagimoto micromelting point apparatus and are uncorrected. 1H-Nmr
spectra were measured at 270 MHz in CDClj (unless otherwise noted) with tetramethylsilane as an internal
standard. All reactions were run with magnetic stirring. Anhydrous sodium sulfate was used for drying organic
solvent extracts, and the solvent was removed with a rotary evaporator and finally under high vacuum. Column
chromatography (flash chromatography)’ was performed with silica gel 60 (230-400 mesh).
1,2,4-Trimethoxy-3-methyl-5-nitrobenzene (3¢} and 3-Ethyl-1,2.4-trimethoxy-5-nitrobenzene (3d)
Concentrated HNOj3 (d 1.38, 20 ml) was added dropwise to a solution of 1,2,4-trimethoxy-3-methylbenzene®
{or 3-ethyl-1,2,4-trimethoxybenzene”) (50 mmol) in acetic acid (200 ml) for 5 min. The resulting solution was
left for 1 h, poured into water {1000 ml), and extracted with CHaCl> (3 x 300 ml). The extract was washed with
saturated aqueous NaHCO; solution and water, dried, and evaporated. The residue was chromatographed
(eluting with CHCly) to afford 3¢ (or 3d).
3¢ Yield 96%. mp 47-48°C (hexane). Ms m/z (%): 227 (M, 100). Anal. Calcd for CigH13NOs: C, 52.86;
H, 5.77; N, 6.16. Found: C, 52.80; H, 5.80; N, 6.10. 1H-Nmr &: 2.22 (3H, s, C3-CH3), 3.84 (3H, s,
OCH3), 3,89 (6H, s, 20CHj3), 7.30 (1H, s, Cg-H).
3d: Yield 94%. oil. Ms m/z (%) 241 (M*, 100). High-resolution ms Calcd for C11H5NO5: 241.0950.
Found: 241.0962. 'H-Nmr &: 1.18 (3H, t, J = 7.6 Hz, CH,CH3), 2.72 (2H, q, J = 7.6 Hz, CH,CH3), 3.87,
3.89, 3.93 (each 3H, s, 30CH3), 7.37 (1H, s, Cg-H).
2,5-Diethoxy-1-methoxy-3-nitrobenzene (3a’) A solution of 40% KOH (175 ml) was added dropwise to
2,5-dihydroxy-1-methoxy-3-nitrobenzene® (25,15 g, 135 mmol) and diethyl sulfate (124 ml, 0.95 mol) in
ethanol (300 ml) at 70°C. The resulting solution was heated at 70°C for 30 min, then cooled, diluted with water
{800 ml), and extracted with with CH,Cl; (3 x 800 ml). The extract was washed with 5% NaOH solution (2 x
500 ml) and water, dried, and evaporated. The residue was chromatographed (eluting with ethyl acetate-hexane
2:8) to afford 3a' (27.67 g, 84%). mp 58-59°C (ethyl acetate). Ms m/z (%): 241 (M, 82), 213 (100), 185 (73).
Anal. Caled for C1 HsNOs: C, 54.77; H, 6.27; N, 5.81. Found: C, 54.68; H, 6.17, N, 5.75. 'H-Nmr &:
1.38, 1.42 (each 3H, t, J = 6.9 Hz, 2CH,CH3), 3.87 (3H, s, OCHj3), 4.02, 4.12 (each 2H, q, J = 6.9 Hz,
2CH,CH3), 6.66 (1H, d, J = 3.0 Hz, C¢-H), 6.79 (1H, d, 7 = 3.0 Hz, C4-H).
2,4,5-Trimethoxy-3-methylaniline (4¢), 3-Ethyl-2,4,5-trimethoxyaniline (4d), and 2,5-Diethoxy-3-
methoxyaniline (4a') A mixture of 3¢ (or 3d, 3a") (25 mmol), Sn (23,7 g, 0.2 mol) and concentrated HCI (60
ml) was heated at 60-70°C for 1 h. The reaction mixture was cooled, adjusted to pH 9-10 with 10% NaQH
' solution, and extracted with CHoCly (3 x 100 ml). The extract was washed with water, dried, and evaporated to
afford 4e¢ (or 4d, a').
d¢: Yield 77%. mp 55-56°C (hexane). Ms m/z (%): 197 (M, 58), 182 {100). Anal. Caled for CigHsNOs: C,
60.90; H, 7.67; N, 7.10. Found: C, 60.64; H, 7.81; N, 7.04. 1H-Nmr &: 2.20 (3H, s, C3-CHj), 2.7-3.7 (2H,
br, NH3), 3.71, 3.73, 3.79 (each 3H, s, 30CH3), 6.30 (1H, s, C¢-H).
dd: Yield 94%. oil. Ms m/z (%): 211 (M*, 54), 196 (100). High-resolution ms Calcd for Cy;H;7NO5:
211.1208. Found: 211.1169. 'H-Nmr &: 1.19 (3H, t, J = 7.6 Hz, CH,CHj3), 2.5-3.5 (2H, br, NH,), 2.64
(2H, q, J = 7.6 Hz, CH,CH3), 3.73, 3.76, 3.79 (each 3H, s, 30CH3), 6.24 (1H, s, C¢-H).
4a" Yield 70%. mp 49.5-51.5°C (ether-hexane). Ms m/z (%): 211 (M, 51), 182 (100), 154 (72). High-
resolution ms Calcd for C;1H;7NO5: 211.1208. Found: 211,1207. 'H-Nmr &: 1.35, 1.38 (each 3H,t, /=69
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Hz, 2CH,CH?3), 3.79 (3H, s, OCH3), 3.82 (2H, br, NH3), 3.94, 3.97 (each 2H, q, J = 6.9 Hz, 2CH,CHaJ),
5.93, 5.94 (each 1H, d, J= 2.6 Hz, C4-H, C¢-H).
5,7,8-Trimethoxyquinoiine (5a}, 7-Ethyl-5,6,8-trimethoxyquinoline (5d), and 5,8-Diethoxy-7-methoxy-
quinoline (5a') Acrolein (1.74 g, 30 mmol) was added dropwise to a refluxing solution of 2,3,5-
trimethoxyaniline® (4a) (or 3-ethyl-2,4,5-trimethoxyaniline (4d), 2,5-diethoxy-3-methoxyaniline (4a") {5 mmol)
in 6 N HCI (50 ml), and the resulting solution was refluxed for an additional 30 min. The reaction mixture was
cooled, diluted with water (100 ml), basified with 10% NaOH solution, and extracted with CH5Cl (3 x 100 ml).
The extract was washed with water, dried, and evaporated. The residue was chromatographed (eluting with
ethyl acetate-hexane 2:8-3:7) to afford the quinoline (5a, d, a").
5a: Yield 55%. mp 88-90°C (ethyl acetate). Ms m/z (%): 219 (M+t, 47), 204 (100). Anal. Calcd for
C2H3NQ5: C, 65.74; H, 5.98; N, 6.39. Found: C, 65.47; H, 5.99%; N, 6.27. lH-Nmr &: 4.00, 4.04, 405
(each 3H, s, 30CH3), 6.69 (1H, s, Cs-H), 7.26 (1H, dd, J = 8.5, 4.3 Hz, C3-H), 8.47 (1H, dd, J = 8.5, 1.7
Hz, C4-H), 8.92 (1H, dd, J = 4.3, 1.7 Hz, Cp-H).
5d: Yield 43%. oil. Ms m/z (%); 247 (M*+, 38), 232 (100). High-resolution ms Caled for C14H(7NO3:
247.1208. Found: 247.1195. 1H-Nmr &: 1.26 (3H, t, J = 7.3 Hz, CH,CH3), 290 2H, g, J = 7.3 Hz,
CH,CHs), 3.97, 4.01, 4.11 (each 3H, s, 30CH3), 7.36 (1H, dd, J = 835, 4.3 Hz, C5-H), 842 (1H, dd, J =
8.5, 1.7 Hz, C4-H), 8.85 (1H, dd, /= 4.3, 1.7 Hz, Cz-H).
5a": Yield 48%. mp 78-79°C (cthyl acetate). Ms m/z (%): 247 (M+, 33), 232 (100), 218 (31), 190 (83). High-
resolution ms Caled for C14HgNQa: 247.1208. Found: 247.1208. 1H-Nmr &: 1.47, 1.55 (each 3H,t, J =69
Hz, 2CH,CH3), 4.03 (3H, s, OCH3), 4.20, 429 (cach 2H, q, J = 6.9 Hz, 2CH,CH3), 6.69 {1H, s, C¢-H),
7.27 (1H, dd, J = 8.3, 4.3 Hz, C3-H), 8.55 (1H, dd, J = 8.3, 1.7 Hz, C4-H), 8.94 (1H, dd, J= 43, 1.7 Hz,
Co-H).
5,6,8-Trimethoxy(-7-methyl)quineline (5h, ¢) Concentrated H;SO4 (3 ml) was added to a mixture of 2,4,5-
trimethoxy(-3-methylaniline (4b,? ¢) (5 mmol), glycerin {20 ml), m-nitrobenzenesulfonic acid (1.52 g, 7.5
. mmol), HsBO3 (0.5 g), and FeSO47H20 (0.3 g). The whole was heated at 140-150°C for 15 min. The reaction
mixture was cooled, diluted with ice-water (75 ml), basified with 10% NaOH solution, and extracted with
CH4Cl; (3 x 50 ml). The extract was washed with water, dried, and cvaporated. The residue was
chromatographed (eluting with ethyl acetate-hexane 3:7-7:3) to afford the quinoline (§b, ¢).
5b: Yield 70%. mp 84-85°C (ether). Ms m/z (%): 219 (M™*, 52), 204 (100). Aral. Caled for C12H13NO;: C,
65.74; H, 598; N, 6.39. Found: C, 65.50; H, 598; N, 6.29. 1H-Nmr 8: 3.94, 4.04, 4.10 (each 3H, s,
30CH53), 6.88 (1H, s, C7-H), 7.43 (1H, dd, J = 8.6, 4.3 Hz, C3-H), 8.42 (1H, dd, J = 8.6, 1.7 Hz, Cs-H),
8.82 (1H, dd, J = 4.3, 1.7 Hz, C;-H).
5¢: Yield 57%. oil. Ms m/z (%): 233 (M™*, 48), 218 (100). High-resolution ms Calcd for C13H15NQ3:
233.1052. Found: 233.1045. H-Nmr &: 2.43 (3H, s, C;-CHj3), 3.97, 3.98. 4.06 (each 3H, s, 30CH3), 7.37
(1H, dd, 7 = 8.6, 4.3 Hz, C3-H), 8.43 (1H, dd, J = 8.6, 1.7 Hz, C4-H), 8.87 (1H, dd, J = 4.3, 1.7 Hz, C;-H).
5,7,8-Trimethoxyquinoline N-Oxide (6a), (7-Alkyl-)5,6,8-trimethoxyquinoline N-Oxide (6b-d), and 5,8-
Diethoxy-7-methoxyquinoline N-Oxide (6a') m-Chloroperoxybenzoic acid (80% purity, 270 mg, 1.25
mmol) was added to a solution of quinoline (5a-d, a') (1 mmol) in CHCl; (5 ml). The resuvlting mixture was
left for 16 h, and the precipitated crystals were filtered off. The filtrate was washed with saturated aquecus
NaHCO; solution (3 x 10 ml) and water, dried, concentrated, and chromatographed. Elution with ethyl acetate
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was discarded, and further elution with ethyl acetate-CH;0H (100:1-7:3) afforded N-oxide (6a-d, a') as a solid,
which was used without further purification.

6a: Yield 39%. 'H-Nmr §: 3.99, 4.00, 4.03 (each 3H, s, 30CH3), 6.74 (1H, s, C¢-H), 7.09 (1H, dd, J = 8.6,
5.9 Hz, C3-H), 8.09 (1H, dd, J = 8.6, 1.0 Hz, C4-H), 8.55 (1H, dd, J = 5.9, 1.0 Hz, C5-H).

6b: Yield 40%. H-Nmr &: 3.92, 4.02, 4.04 (each 3H, s, 30CH3), 6.92 (1H, s, C7-H), 7.24 (1H, dd, J = 8.9,
5.9 Hz, C3-H), 8.04 (1H, dd, J = 8.9, 1.3 Hz, C4-H), 8.32 (1H, dd, /= 5.9, 1.3 Hz, C-H).

6¢c: Yield 72%. 'H-Nmr 8: 2.40 (3H, s, C7-CHs), 3.95, 3.96, 3.97 (each 3H, s, 30CH3), 7.17 (1H, dd, J =
8.6, 5.9 Hz, C5-H), 7.96 (1H, dd, J = 8.6, 1.3 Hz, C4-H), 8.40 (1H, dd, J = 5.9, 1.3 Hz, C;-H).

6d: Yield 73%. 'H-Nmr §: 1.23 (3H, t, J = 7.6 He, CHyCHs3), 2.87 (2H, q, J = 7.6 Hz, CH,CH3), 3.95,
3.97, 4.01 (each 3H, s, 30CHz3), 7.15 (1H, dd, J = 8.6, 5.9 Hz, C5-H), 7.91 (1H, dd, J = 8.6, 1.0 Hz, C;s-
H), 8.36 (1H, dd, J = 5.9, 1.0 Hz, C;-H).

6a'; Yield 23%. 'H-Nmr 8: 1.48, 1.55 (each 3H, t, J = 6.9 Hz, 2CH,CHj3), 4.01 (3H, s, OCHs), 4.16, 4.20
(each 2H, q, J = 6.9 Hz, 2CH+CHj3), 6.73 (1H, s, Cs-H), 7.05 (1H, dd, J = 8.6, 5.9 Hz, C3-H), 8.08 (1H,
dd, J = 8.6, 1.0 Hz, C4-H), 8.43 (1H, dd, J = 5.9, 1.0 Hz, C»-H).

5,7,8-Trimethoxy-2(1H}-quinolinone (7a), (7-Alkyl-)5,6,8-trimethoxy-2(1H)-quinolinone (7b-d), and 58-
Diethoxy-7-methoxy-2(1H)-quinolinone (7a") A solution of N-oxide (6a-d, a') (5 mmol) in acetic anhydride
(7 ml) was left for 30 min. The reaction mixture was added dropwise to ice-water (100 ml}, and extracted with
CHCI; (3 x 30 ml). The extract was successively washed with water (3 x 60 ml), saturated aqueous NaHCO3
soluticn (60 ml) and brine, dried, and evaporated, The residue was dissolved in CH;OH (8 m1), and water (2
mil) and 10% KOH in CH30H (10 ml) were added. The whole was left for 15 min, diluted with water (60 mi),
and extracted with ethyl acetate (or CH2Clz) (3 x 30 ml). The extract was washed with water (60 ml) and brine,
dried, and evaporated. The residue was chromatographed (eluting with CHyCly-ethyl acetate) to give 2(1H)-
quinolinone (7a-d, a').

Ta: Yield 42%. mp 190-194°C (CH;Cly). Ms m/z (%): 235 (M, 77), 220 (100), 192 (48). Anal. Caled for
C12H13NO4: C, 61.27; H, 5.57; N, 595. Found: C, 61.28; H, 5.67; N, 5.74. Ir (KBr): 1646 cm-! (C=0).
'H-Nmr 8: 3.87, 3.92, 3.97 (each 3H, s, 30CHj3), 6.28 (1H, s, Cg-H), 6.42 (1H, d, F = 9.6 Hz, C3-H), 8.02
(1H, d, J = 9.6 Hz, C4-H), 9.09 (1H, br, NH).

Th: Yield 62%. mp 172-173°C (CH,Cl;-cther), Ms m/z (%): 235 (M, 86), 220 (100). Anal. Calcd for
C12H1aNOy: C, 6127, H, 5.57, N, 5.95. Found: C, 61.11; H, 5.54; N, 5.91. Ir (KBr): 1646 cm-1 (C=0).
1H-Nmr &: 3.91, 3.93, 3.97 {each 3H, s, 30CH3), 6.71 (1H, d, J = 9.6 Hz, C3-H), 6.76 (1H, s, C7-H), 8.09
(IH, d, J = 9.6 Hz, C4-H), 9.44 (1H, br, NH).

7c: Yield 61%. mp 156-157°C (CHCls-hexane), Ms m/z (%): 249 (M+, 94), 234 (100), 206 (23), 191 (20).
Anal. Caled for Cy3HysNOy: C, 62.64; H, 6.07; N, 5.62. Found: C, 62.56; H, 6.04; N, 5.57. Ir (KBr): 1656
em! (C=0). H-Nmr 3: 2.33 (3H, s, C;-CH3), 3.82, 3.85, 3.95 (each 3H, s, 30CH3), 6.61 (1H,d, 7=9.6
Hz, Cs-H), 8.01 (1H, d, J = 9.6 Hz, C4-H), 9.34 (1H, br, NH).

7d: Yield 52%. mp 164-165°C (ethyl acetate). Ms m/z (%): 263 (M+, 73), 248 (100). Anal. Calcd for
C14H17NOQ4: C, 63.87; H, 6.51; N, 5.32, Found: C, 63.63; H, 6.46; N, 5.26. Ir (KBr): 1666 cm-1 (C=0).
TH-Nmr 8: 1.25 (3H, t, J = 7.6 Hz, CH,CH3), 2.78 (2H, q, J = 7.6 Hz, CH,CH3), 3.87, 3.90, 3.95 (cach
3H, s, 30CH3), 6.66 (1H, d, J = 9.6 Hz, C3-H), 8.10 (1H, d, J = 9.6 Hz, C4-H), 9.65 (1H, br, NH).

Ta"; Yield 48%. mp 179-181°C (ethyl acetate). Ms m/z (%): 263 (M*, 75), 234 (99), 206 (100). Anal. Caled
for C14H17NOy: C, 63.87; H, 6.51; N, 5.32. Found: C, 63.75; H, 6.46; N, 5.28. Ir (KBr): 1696 cm-! (C=0).
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1H-Nmr §: 1.39, 1.49 (each 3H, t, J = 6.9 Hz, 2CH,CH3), 3.93 (3H, s, OCH3), 4.09, 412 (each 2H, q, /=
6.9 Hz, 2CH.CH3y), 6.27 (1H, s, C¢-H), 641 (1H, dd, 7 = 9.6, 2.0 Hz, C3-H), 8.05 (1H, d, J = 9.6 Hz, Cy-
H), 8.92 (1H, br, NH).

N-(2,3,5-Trimethoxyphenyl)-3-oxobutyramide (10e), ¥-(2,4,5-Trimethoxyphenyl)-3-ocxobutyramide
(10f-h), and N-(2,5-Diethoxy-3-methoxyphenyl)-3-oxobutyramide (10¢'} A solution of aniline (4a-d, a")
(10 mmol), ethy] acetoacetate (2.60 g, 20 mmol) and pyridine (0.2 ml) in woluene (20 mi) was refluxed for 3 h.
The reaction mixture was evaporated and the residue was chromatographed (eluting with ethyl acetate-hexane
3:7-7:3) to afford anilide (10e-h, e').

10e: Yield 64% (from da). mp 56-57°C (ether-hexane). Ms m/z (%): 267 (M*, 81), 168 (100). Anal. Calcd
for Cy3H;7NOs: C, 58.42; H, 6.41; N, 5.24. Found: C, 58.32; H, 6.40; N, 5.15. Ir (KBr): 3280 cm! (NH};
1708, 1654 ¢cm-! (C=0). 'H-Nmr &: 2.34 (3H, s, CH3CO), 3.61 (2H, s, CHy), 3.79, 3.84, 3.86 (each 3H, s,
30CH3), 6.27 (1H, d, J = 3.0 Hz, C4-H), 7.63 (1H, d, J = 3.0 Hz, C4-H), 9.45 (1H, br, NH).

10f: Yield 86% (from 4b). mp 92-93°C (ether-hexane). Ms m/z (%): 267 (MT, 100), 209 (39), 168 (73). Anal,
Caled for C3H7NOs: C, 58.42; H, 6.41; N, 5.24, Found: C, 58.39; H, 6.38; N, 5.15. Ir (KBr); 3284 cm"!
(NH}); 1720, 1648 cm'! (C=0). 'H-Nmr &: 2.33 (3H, s, CH3CQ), 3.58 (2H, s, CH>), 3.86, 3.87, 3.89 (each
3H, s, 30CH3), 6.56 (1H, s, C3-H), 8.06 (1H, s, Cg-H), 9.08 (1H, br, NH).

10g: Yield 85% (from 4¢). mp 98-99°C (ether-hexane). Ms m/z (%): 281 (M, 89), 266 (11), 182 (100). Anal.
Caled for C 4HgNOs: C, 59.78; H, 6.81; N, 4.98. Found: C, 59.60; H, 6.75; N, 4.88. Ir (KBr): 3240 cm-!
(NH); 1706, 1656 cm-! (C=0). H-Nmr 3: 2.23 (3H, s, C3-CH3), 2.34 (3H, s, CH3CQ), 3.61 (2H, s, CHy),
3.76, 3.77, 3.85 (each 3H, s, 30CH;), 7.90 (1H, s, Cs-H), 9.43 (1H, br, NH).

10h: Yield 91% (from 4d). mp 85-86°C (ether-hexane}. Ms m/z (%): 295 (M*, 99), 280 (14), 196 (100). Anal,
Caled for C15HNOs: C, 61.00; H, 7.17; N, 474, Found: C, 60.93; H, 7.12; N, 4.65. Ir (KBr): 3272 cm'!
{NH); 1708, 1670 cm-! (C=0). 'H-Nmr &: 1.20 (3H, t, 7 = 7.6 Hz, CH,CH3), 2.34 (3H, s, CH;CO), 2.68
(2H, q, J = 7.6 Hz, CH,CH3), 3.62 (2H, s, COCH,), 3.79, 3.81, 3.85 (each 3H, s, 30CH;), 7.89 (IH, s,
Cs-H), 9.43 (1H, br, NH).

10¢': Yield 93% (from 4a"). mp 70-72°C (ethyl acetate). Ms m/z (%): 295 (M+, 75), 266 (79), 182 (100), 154
(53). Anal. Calcd for CisH2NQs: C, 61.00; H, 7.17; N, 4,74. Found: C, 60.79; H, 7.08; N, 4.66. Ir (KBr):
3228 cm-l (NH); 1710, 1682 c¢m-} (C=0). 1H-Nmr &: 1.39, 1.45 (each 3H, t, J = 6.9 Hz, 2CH,CHj3), 2.33
(3H, s, CH3CO), 3.60 (2H, s, COCH,), 3.82 (3H, s, OCHj), 4.02, 4.05 (each 2H, q, J = 6.9 Hg,
2CH>CH3), 6.27 (1H, d, J = 3.0 Hz, C4-H), 7.63 (1H, d, J = 3.0 Hz, C¢-H), 9.52 (1H, br, NH).
N-(2,5-Dimethoxyphenyl)-3-phenyl-3-oxopropionamide (10i), N-(2,3,5-Trimethoxyphenyl)-3-phenyl-3-
oxopropionamide (10§), N-(2,4,5-Trimethoxy-3-methylphenyl)-3-phenyl-3-oxopropionamide (10k), and
N-(2,5-Diethoxy-3-methoxyphenyl)-3-phenyl-3-oxopropionamide (10j') A solution of aniline (de, a, ¢, a')
{10 mmol), ethyl benzoylacetate (2.31 g, 12 mmol) and pyridine (0.2 ml) in toluene (20 ml) was refluxed for 5
h. The reaction mixture was evaporated, and the residue was chromatographed (eluting with ethyl acetate-hexane
1:4-3:7) to afford anilide (104-Kk, j').

10i: Yield 97% (from 4e). mp 49-51°C (CHzClz-hexane). Ms m/z (%): 299 M+, 100, 179 (66), 153 (46),
138 (57), 105 (29). Anal. Caled for C17H17NGQy4: C, 68.22; H, 5.72; N, 4.68. Found: C, 68.06; H, 5.82; N,
4.57. Ir (KBr): 3268 cm-! (NH); 1672 cm-! (C=0). 'H-Nmr &: 3.78, 3.90 (each 3H, s, 20CH3), 4.13 (2H, s,
CH,), 6.59 (1H, dd, J = 8.9, 2.9 Hz, C4-H), 6.81 (1H, d, 7 = 8.9 Hz, C5-H}, 7.4-8.1 (5H, m, CsHs), §.09
(1H, d, J = 2.9 Hz, Cs-H), 9.42 (1H, br, NH).
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10j: Yield 76% (from 4a). mp 102-105°C (CHsCiz). Ms m/z (%): 329 (MT, 86), 314 (23), 209 (24), 194 (31),
183 (24), 168 (100), 105 (31). Anal. Calcd for C;gHgNOs: C, 65.64; H, 5.82; N, 4.25. Found: C, 65.62; H,
5.80: N, 4.19. Ir (KBr): 3268 cm-! (NH); 1680, 1660 cm-! (C=0). H-Nmr 5: 3.79, 3.84, 3.87 (each 3H, s,
30CHaj), 4.14 (2H, s, CHa), 6.28 (1H, d, J = 2.6 Hz, C4-H), 7.4-8.1 (5H, m, CgHs), 7.65 (1H, d, /= 26
Hz, Cg-H), 9.58 (1H, br, NH).

10k: Yield 59% (from 4¢). mp 89-90°C (CH;Cly-hexane). Ms m/z (%): 343 (M+, 95), 223 (44), 182 (100),
105 (33). Anal. Calcd for C19H;;NOs: C, 66.46; H, 6.16; N, 4.08. Found: C, 66.30; H, 6.18; N, 3.99. Ir
(KBr): 3336 cm-! (NH); 1694, 1672 cm-! (C=0). !H-Nmr &: 2.24 (3H, s, C;-CHa3), 3.77, 3.78, 3.85 (cach
34, s, 30CHa3), 4.14 (2H, s, CHy), 7.4-8.1 (SH, m, CgHs), 7.92 (1H, s, Cs-H), 9.57 (1H, br, NH).

10§": Yield 83% (from 4a"). mp 145-146°C (CHyCls). Ms m/z (%): 357 (M™*, 94), 328 (69), 208 (23), 182
(100, 154 (34), 105 (44). Anal. Calcd for C39H33NOs: C, 67.21; H, 6.49; N, 3.92. Found: C, 67.09; H,
6.47; N, 3.88. Ir (KBr): 3288 cm-! (NH); 1686, 1664 cm-! (C=0). 1H-Nmr &: 1.39, 1.47 {each 3H,t, /= 6.9
Hz, 2CH;CHS3), 3.82 (3H, s, OCHjs), 4.02, 4.06 (each 2H, q, J = 6.9 Hz, 2CH,CH3), 4.12 (2H, s, CHy),
6.27 (1H, d, J = 2.6 Hz, C4-H), 7.4-8.1 (5H, m, C¢Hs), 7.65 (1H, d, J = 2.6 Hz, C¢-H), 9.61 (1H, br, NH).
5,7,8-Trimethoxy-4-methyl-2(1H}-quinolinone (7¢), 5,7,8-Trimethoxy-4-phenyl-2(1H}-quinolinone (7§),
5,8-Diethoxy-7-methoxy-4-methyl-2(1H)-quinolinone (7e¢’), and 5,8-Dicthoxy-7-methoxy-4-phenyl-
2(1H)-quinolinone (7j") A solution of anilide (10e, j, €', j*) (5 mmol) in concentrated HCl-dioxane (1:5, 30
ml) was heated at 90°C for 60 min. The reaction mixture was cooled, poured into ice-water (100 mi) and
extracted with CH,Cl; (3 x 50 ml). The extract was washed with water, dried and evaporated. The residue was
chromatographed (eluting with ethyl acetate-hexane 1:9-3:7) to afford 2(1H)-quinolinone (7e, j, €', j').

7e: Yield 84%. mp 189-192°C (CH,Cly-hexane). Ms m/z (%): 249 (M+, 76), 234 (100), 206 (33). Anal. Calcd
for C15H15NO4: C, 62.64; H, 6.07; N, 5.62. Found: C. 62.34; H, 6.03; N, 5.60. Ir (KBr): 1636 cm'! (C=0).
IH-Nmr &: 2.60 (3H, d, / = 1.0 Hz, , C4-CH3), 3.87, 3.89, 3.97 (each 3H, s, 30CH3), 6.23 (1H, br s, Cs-
H), 6.28 (1H, s, Cg-H), 9.31 (1H, br, NH).

7j: Yield 92%. mp 196-198°C (CH;Cly-hexane). Ms m/z (%): 311 (M*, 83), 296 (100), 268 (31). Anal. Calcd
for Ci1gH17NO4: C, 69.44; H, 5.50; N, 4.50. Found: C, 69.31; H, 5.55; N, 4,49, Ir (KBr): 1640 cm-! (C=0).
IH-Nmr §: 3.41 (3H, s, Cs-OCH3), 3.92, 3.96 (each 3H, s, C3-OCH3, Cg-OCH3), 6.23 (1H, s, C4-H), 6.27
(1H, d, J = 2.0 Hz, C3-H), 7.2-7.4 (5H, m, CgHs), 9.23 (1H, br, NH),

Te': Yield 71%. mp 190-192°C (CH3Cly-hexane). Ms m/z (%); 277 (M, 73), 248 (100), 220 (97), 192 (30).
Anal. Caled for C1sHgNOy: C, 64.97; H, 6.91; N, 5.05. Found: C, 64.81; H, 6.85; N, 5.01. Ir (KBr): 1640
cm-! (C=0). 'H-Nmr &: 1.40, 1.50 (each 3H, t, J = 6.9 Hz, 2CH,CH3), 2.63 (3H, s, C4-CH3), 3.93 (3H, s,
OCH;), 4.08, 4.0% (each 2H, q, J = 6.9 Hz, 2CH;CHj3), 6.23 (1H, s, C3-H), 6.27 (1H, s, Cs-H), 9.14 (1H,
br, NH).

7§": Yield 68%. mp 227-229°C (CH,Cly). Ms m/z (%): 339 (M+, 77), 310 (90), 282 (100}, 254 (24). Anal.
Calcd for CagH21NQy: C, 70.78; H, 6.24; N, 4.13. Found: C, 70.51; H, 6.23; N, 4.14. ir (KBr): 1646 cm-!
(C=0). H-Nmr 8: 0.6% (3H, t, J = 6.9 Hz, C5-CH,CH5), 1.44 (3H, t, J = 6.9 Hz, C3-CH,CH3), 3.67 (2H,
q, J = 6.9 Hz, C5-CH,CH3), 3.92 (3H, s, OCHj3), 4.14 (2H, g, J = 6.9 Hz, C3-CH,CH3), 6.20 (1H, s, Cs-
H), 6.26 (1H, d, J = 2.3 Hz, C;3-H), 7.2-7.4 (5H, m, CgHs), 9.31 (1H, br, NH),
(7-Alkyl-)5,6,8-trimethoxy-4-methyl-2(1H)-quinolinone (7f-h) A mixture of anilide (10f-h) (5 mmol) and
polyphospheric acid (25 ml) was heated at 150°C for 10 min. The reaction mixture was cooled, poured into ice-
water (30 mi), neutralized with 28% ammonia solution, and extracted with CH,Cl, (4 x 50 ml). The extract was
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washed with water, dried and evaporated. The residue was chromatographed (eluting with ethyl acetate) to
afford 7f-h.

7f: Yield 43%. mp 150-152°C (ethyl acetate-hexane), Ms m/z (%): 249 (M¥, 96}, 234 (1009, 206 (30). Anal,
Caled for C13H5sNOg4: C, 62.64; H, 6,07; N, 5.62. Found: C, 62.37; H, 6.06; N, 5.60. Ir (KBr): 1644 cm-!
(C=0). 'H-Nmr &: 2.68 (3H, d, J = 1.0 Hz, C4-CH3), 3.84, 3.93, 3.96 (each 3H, s, 30CH3), 6.49 (1H, brs,
Cs-H), 6.78 (1H, s, C;-H), 9.39 (1H, br, NH).

7g: Yield 63%. mp 169-170°C (CHCl,-hexane). Ms m/z (%): 263 (M, 100), 248 (98), 220 (28). Anal. Calcd
for C14H;4NOy: C, 63.87; H, 6.51; N, 5.32. Found: C, 63.87; H, 6.62; N, 5.29. Ir (KBr): 1646 cm-! (C=0).
1H-Nmr 3: 2.32 (3H, s, C7-CH3), 2.65 (3H, s, C4-CHs), 3.80, 3.83, 3.89 (each 3H, s, 30CH3), 6.40 (1H, s,
C3-H), 9.09 (1H, br, NH).

7h: Yield 42%. mp 185-187°C (CH,Cly-hexane). Ms m/z (%): 277 (M, 90), 262 (100), 234 (25). Anal. Caled
for CisHsNQ4: C, 64.97; H, 6.91; N, 5.05. Found: C, 64.98; H, 7.03; N, 5.04. Ir (KBr): 1656 cm! (C=0).
H-Nmr &: 1.25 (3H, t. J = 7.6 Hz, CH,CHS3), 2.65 (3H, s, C4-CH3), 2.76 (2H, q, J = 7.6 Hz, CH;CH3),
3.83, 3.87, 3.88 (each 3H, s, 30CH3), 6.40 (1H, s, C3-H), 9.08 (1H, br, NH).
5,8-Dimethoxy-4-phenyl-2(1H)-quinolinone (7i) and 5,6,8-Trimethoxy-7-methyl-4-phenyl-2(1H)-
quinolinone (7k) A mixture of anilide (104, k) (5 mmol) and 80% suifuric acid (20 ml} was heated at 75°C for
30 min. The reaction mixture was cooled, poured into ice-water (100 ml), and extracted with CH,Cl3 (3 x 50
ml). The extract was washed with water, dried and evaporated. The residue was chromatographed (eluting with
ethyl acetate-hexane 3:7-1:1) to afford 2(1H)-quinolinone (7i, k).

7i: Yield 89%. mp 184-186°C (CHaCly-hexane). Ms m/z (%): 281 (M*, 100), 266 (99). Anal. Calcd for
C17H5NO3: C, 72.58; H, 5.37; N, 4.98. Found: C, 72.43; H, 5.28; N, 5.21. Ir (KBr): 1642 cm! (C=0).
IH-Nmr &: 3.38 (3H, s, C5-OCHj3), 3.96 (3H, s, Cs-OCH3), 6.48 (1H, s, C3-H), 6.50, 6.94 (each 1H, 4, J =
8.9 Hz, C¢-H, C7-H), 7.2-7.4 (5H, m, C¢Hs), 9.49 (1H, br, NH).

7k: Yield 68%. mp 227-229°C (CH;Cly-hexane). Ms m/z (%): 325 (M*+, 100), 310 (75), 282 (38). Anal. Calcd
for C;gH19NOQy: C, 70.14; H, 5.89; N, 4.31. Found: C, 70.01; H, 5.82; N, 4.27. Ir (KBr): 1644 cm-! (C=0),
IH-Nmr 8: 2.34 (3H, s, C7-CH3), 3.17 (3H, s, C5-OCH3), 3.76, 3.86 (each 3H, s, Cs-OCHs, Cs-OCHj3),
6.43 (1H, s, C3-H), 7.3-7.5 (5H, m, CgHs), 9.29 (1H, br, NH).

Alkylation of 2(1H)-Quinolinones (7b-g, i-k) Sodium hydride (180 mg, 7.5 mmol) was added to a solution
of 7b-g, i-k (5 mmol) in N,N-dimethylformamide (60 m}) with stirring, The whole was left for 30 min, and
methyl iodide {or ethyl iodide) (15 mmol) was added dropwise. The mixture was left for 30 min, quenched with
water (300 ml), and extracted with CH,Cl, (3 x 100 ml). The extract was washed with water, dried, and
evaporated. The residue was chromatographed. Elution with ethyl acetate-hexane (1:9-3:7) afforded the less
polar 2-alkoxyquinoline (11I-x), and further elution with ethy! acetate-hexane (1:1-7:3) afforded the more polar
N-alkylquinolinone (71-x).

71: Yield 84% (from 7b). mp 83-84°C (ether). Ms m/z (%): 249 (M*, 100), 234 (74). Anal. Calcd for
C13H5sNO4: C, 62.64; H, 6.07, N, 5.62. Found: C, 62.48; H, 6.07; N, 5.55. Ir (KBr): 1652 cm! (C=0).
IH-Nmr &: 3.88, 3.89, 3.92, 3.93 (each 3H, s, NCHs, 30CH3), 6.74 (1H, d, J = 9.6 Hz, C3-H), 6.80 (1H, s,
C7;-H), 8.00 (1H, d, / = 9.6 Hz, C4-H).

Tm: Yield 53% (from 7¢). mp 69-70°C (CHCls-hexane). Ms m/z (%): 263 (M™, 100}, 248 (88), 218 (22), 205
(23). Anal. Caled for C14H7NO4: C, 63.86; H, 6.51; N, 5.32. Found: C, 63.63; H, 6.46; N, 5.21. Ir (KBr):
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1662 ¢cm ! (C=0). 'H-Nmr §: 2.34 (3H, s, C7-CH3), 3.63, 3.86, 3.92, 3.93 (each 3H, s, NCHs, 30CH;),
6.65 (1H, d, J = 9.6 Hz, C3-H), 7.98 {1H, d, J = 9.6 Hz, C4-H).

7n: Yield 49% (from 7d). oil. Ms m/z (%): 277 M+, 97), 262 (100). High-resolution ms Calcd for
CsH1gNOy4: C, 277.1314. Found: 277.1316. Ir (KBr): 1660 ¢m-! (C=0). 'H-Nmr &: 1.25 3H,t,J =176
Hz, CH,CH3), 2.78 (2H, q, J = 7.6 Hz, CH2CH3), 3.64 (3H, s, NCH3), 3.90 (6H, s, 20CHj3), 3.93 (3H, s,
OCH3), 6.65 (1H, d, J = 9.6 Hz, C3-H), 798 (1H, d, J = 9.6 Hz, C4-H).

70: Yield 77% (from 7e). mp 175-176°C (CH;Cly-hexane). Ms m/z (%) 263 (M, 86), 248 (100), 233 (28).
Anal. Caled for C 4H17NOy: C, 63.87; H, 6.51; N, 5.32. Found: C, 63.70; H, 6.48; N, 5.23. Ir (KBr): 1644
¢m-1 (C=0). 1H-Nmr 8: 2.58 (3H, d, J = 1.0 Hz, C4-CHj), 3.68, 3.87, 3.89, 3.98 (each 3H, s, NCH3,
30CHs3;), 6.42 (1H, br s, C3-H), 6.41 (1H, s, Cs-H).

7p: Yield 56% (from 7f). mp 130-131°C (CH,Cly-hexane). Ms m/z (%): 263 (M+, 100), 248 (45), 233 (18),
220 (30). Anal. Calcd for C14H17NOQy4: C, 63.87; H, 6.51; N, 5.32. Found: C, 63.71, H, 6.58; N, 5.25. Ir
(KBr): 1658 cm-! (C=0). 'H-Nmr 8&: 2.63 (3H, s, C4-CHj3), 3.81, 3.82, 3.86, 3.92 (each 3H, s, NCH;3,
30CH,;), 6.531 (1H, s, C5-H), 6.83 (1H, s, C7-H).

7q: Yield 65% (from 7g). mp 81-82°C (hexane). Ms m/z (%): 277 (M*, 100), 262 (67), 247 (15), 234 (22).
Anal. Caicd for C;sH19NOy4: C, 64.97; H, 6.91; N, 5.05. Found: C, 64.84; H, 7.12; N, 5.00. Ir (KBr); 1656
cm! (C=0). H-Nmr &: 2.32 (3H, s, C;-CHj3), 2.61 (3H, s, C4-CH3), 3.56, 3.81, 3 .83, 3.87 (each 3H, s,
NCHj3, 30CH3), 6.46 (1H, s, C3-H).

7r: Yield 82% (from 7i). mp 119-120°C (CH5Cly-hexane). Ms m/z (%): 295 (M™*, 100), 280 (76). Anal. Calcd
for C1gH17NOs: C, 73.20; H, 5.80; N, 4.74. Found: C, 73.17: H, 5.74; N, 4.99. Ir (KBr): 1648 cm-! (C=0).
TH-Nmr §: 3.32 (3H, s, Cs-OCHs), 3.87, 3.94 (each 3H, s, NCHs, C5-OCHj3), 6.50 (1H, s, C3-H), 6.57,
7.07 (each 1H, d, J = 8.9 Hz, Cs-H, C7-H), 7.2-7.5 (5H, m, C¢Hs).

7s: Yield 76% (from 7j). mp 143-144°C (hexane), Ms m/z (%): 325 (M, 83), 310 (100). Anal, Calcd for
C19HgNO4: C, 70.14; H, 5.89; N, 4.31. Found: C, 70.10; H, 5.92; N, 4.26. Ir (KBr): 1638 cm'! (C=0).
TH-Nmr &: 3.37 (3H, s, Cs-OCH3), 3.75, 3.96, 3.97 (each 3H, s, NCH3, C;-OCHj3, Cg-OCH3), 6.34 (1H, s,
Ces-H), 6.43 (1H, s, C3-H), 7.1-7.4 (5H, m, CgH5).

7i: Yield 62% (from 7k). oil. Ms m/z (%): 339 (M1, 100), 324 (67). High-resolution ms Caled for CoHa1NOQ,4:
339.1470. Found: 339.1483. Ir (KBr): 1638 cm'l (C=0). 1H-Nmr 8: 2.34 (3H, s, C+-CHa3), 3.14 (3H, s,
Cs-0OCHs), 3.63, 3.75, 3.91 (each 3H, s, NCH3, Cs-OCH3, Cg-OCH3), 6.48 (1H, s, C3-H), 7.2-7.5 (5H, m,
CeHs). '

7u: Yield 36% (from 7f). mp 84-85°C (CH:Cls-hexane). Ms m/z (%): 277 (M*, 100), 262 (37), 234 (45).
Anal. Caled for C;sH gNOy: C, 64.97; H, 6.91; N, 5.05. Found: C, 64.78; H, 7.03; N, 4.87. Ir (KBr): 1644
cm! (C=0). H-Nmr &: 1.37 (3H, t, J = 6.9 Hz, CH,CH3), 2.61 (3H, 5, C4-CHa,), 381, 391, 393 (each
3H, s, 30CH3), 4.45 (2H, q, J = 6.9 Hz, CH,CH3), 6.51 (1H, s, C3-H), 6.82 (1H, s, C7-H).

Tv: Yield 16% (from 7g). oil. Ms m/z (%): 291 (M, 100}, 276 (62), 262 (30), 248 (37). High-resolution ms
Calcd for C16H2NQOy: 291.1470. Found: 291.1499. Ir (KBr): 1646 cm-t (C=0). 'H-Nmr &: 119 3H, 1, J=
6.9 Hz, CH;CHS3), 2.33 (3H, s, C3-CH3), 2.60 (3H, d, J = 1.0 Hz, C4-CH3), 3.59, 3.84, 3.87 (each 3H, s,
30CHs3), 4.59 (2H, q, J = 6.9 Hz, CH,CH3), 6.45 (1H, q, J = 1.0 Hz, C3-H).

Tw: Yield 41% (from 7i). mp 117-118°C (CH;Cl;-hexane). Ms m/z (%): 309 (M, 100), 280 (53), 266 (49).
Anal. Calcd for C;gH1gNO5: C, 73.77; H, 6.19; N, 4.53. Found: C, 73.57; H, 6.19; N, 4.53. Ir (KBr): 1642
cml (C=0). H-Nmr &: 1.44 (3H, 1, J = 6.9 Hz, CH,CH3), 3.31 (3H, s, C5-OCHj3), 3.91 (3H, s, Cs-OCHj),
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459 (2H, q, J =69 Hz, CH,CH3), 6.49 (1H, s, C3-H), 6.56, 7.06 (each 1H, d, J = 8.9 Hz, Cs-H, C7-H),
7.2-7.4 (5H, m, CgHs).

7x: Yield 16% (from 7k). mp 187-188°C (ether-hexane). Ms m/z (%): 353 (M, 100), 338 (61). Anal Calcd for
C21H23NO4: C, 71.37; H, 6.56; N, 396. Found: C, 71.29; H, 6.55; N, 3.92. Ir (KBr): 1648 cm-! (C=0).
IH-Nmr &: 1.28 (3H, t, J = 6.9 Hz, CH:CH3), 2.35 (3H, s, C7-CH3), 3.14 (3H, s, C5-OCHa3), 3.66, 3.75
(each 3H, s, Cs-OCH3, Cs-OCH3). 4.65 (ZH, q, 7 = 6.9 Hz, CH,CH3), 6.44 (1H, s, Cs-H), 7.2-7.5 (5H, m,
C¢Hs).

111: Yield 14% (from 7b). mp 101-102.5°C (ether-hexane). Ms m/z (%): 249 (M*, 76), 234 (100). Anal.
Caled for C;3HsNOy: C, 62.64; H, 6.07; N, 5.62. Found: C, 62.65; H, 6.12; N, 5.58. 'H-Nmr &: 3.92,
3.99, 4.06, 4.10 (each 3H, s, 40CH3), 6.85 (1H, s, C7-H), 6.93 (1H, d, J = 8.9 Hz, C5-H), 8.27 (1H, d, J =
8.9 Hz, C4-H).

11m: Yield 27% (from 7¢). oil. Ms m/z (%): 263 (M™T, 64), 248 (100). High-resolution ms Calcd for
C4H19NOy4: 263.1158. Found: 263.1158. 1H-Nmr &: 2.37 (3H, s, C7-CH3), 3.91, 3.96, 4.08, 4.09 (each
3H, s, 40CH3), 6.85 (1H, d, 7 = 9.2 Hz, C3-H), 8.24 (1H, d, J = 9.2 Hz, C4-H).

11n: Yield 29% (from 7d). oil. Ms m/z (%): 277 (M*, 60), 262 (100). High-resolution ms Calcd for
CsH19NO4: C, 277.1314. Found: 277.1309. 'H-Nmr &: 1.24 (3H, t, J = 7.6 Hz, CH,CH3), 2.85 (2H, ¢, /
= 7.6 Hz, CHyCHj3), 3.94, 3.95, 4.08, 4.15 (each 3H, s, 40CH3), 6.85 (1H, d, J = 8.9 Hz, C;-H), 8.24 (1H,
d, J= 89 Hz, C4-H).

11o0: Yield 22% (from 7e). mp 74-75°C (hexane). Ms m/z (%): 263 (M*, 57), 248 (100). Anal. Calcd for
C14H17NO4: C, 63.87; H, 6.51; N, 5.32. Found: C, 63.80; H, 6.50; N, 5.27. 1H-Nmr &: 2.74 (3H, d.J =
1.0 Hz, C4-CHs3), 3.90, 4.01, 4.03, 4.07 (each 3H, s, 40CHs), 6.49 (2H, br s, C3-H, Cs-H).

1ip: Yield 26% (from 7). mp 116-117°C (CHzCla-hexane). Ms m/z (%): 263 (MT, 80), 248 (100). Anal.
Caled for Cy4H;7NOy: C, 63.87; H, 6.51; N, 5.32. Found: C, 63.76; H, 6.57; N, 5.24. 'H-Nmr & 2.80 (3H,
d, J = 1.0 Hz, C4-CH3), 3.84, 3.97, 4.04, 4.07 (each 3H, s, 40CHs3), 6.69 (1H, q, /= 1.0 Hz, Cs-H), 6.87
(1H, s, C4+-H).

11q: Yield 34% (from 7g). oil. Ms m/z (%): 277 (M1, 64), 262 (100). High-resolution ms Caled for
C1sHgNOy: 277.1314. Found: 277.1310, 'H-Nmr §: 2.36 (3H, s, C;-CH3), 2.78 (3H, d, J = 0.9 Hz, Cs-
CHj3), 3.88, 3.89, 4.04, 4.05 (each 3H, s, 40CH3), 6.61 (1H, br s, C3-H).

11r: Yield 14% (from ). mp 142-143°C (CH,Cl;-hexane). Ms n/z (%): 295 (M™, 76), 280 (100). Anal. Calcd
for C1gH17NO3: C, 73.20; H, 5.80; N, 4.74. Found: C, 73.23; H, 5.72; N, 5.00. H-Nmr 8: 3.41 (3H, s,
Cs-OCHs3), 4.05, 4.15 (each 3H, s, C,-OCH3, Cs-OCH3), 6.74 (1H, s, C3-H), 6.62, 7.00 {each IH, d, J =
8.2 Hz, Cs-H, C5-H), 7.2-7.5 (SH, m, CgH5s).

11s: Yield 23% (from 7j). mp 142-143°C (ether-hexane). Ms m/z (%) 325 (M*, 78), 310 (100). Anal. Caled
for C1gH1gNOy: C, 70.14; H, 5.89; N, 4.31. Found: C, 69.97; H, 5.92; N, 4.30. 'H-Nmr §: 344 (3H, s,
Cs-OCHs), 4.01, 4.09, 4.13 (each 3H, s, Co-OCH;, C3-OCH3, Cg-OCHj3), 6.47, 6.56 (each 1H, s, C3-H, Cq-
H), 7.2-7.4 (5H, m, CgHs).

11t; Yield 33% {from 7k). mp 122-124°C (CH;Cls-hexane). Ms m/z (%): 339 (M+, 82), 324 (100). Anal.
Caled for CopHp1NQy: C, 70.78; H, 6.24; N, 4,13, Found: C, 70.83; H, 6.27; N, 4.08. 'H-Nmr &: 2.38 (3H,
s, C7-CHg3), 3.17 (3H, s, Cs-OCH3), 3.81 (3H, s, OCH3), 4.11 (6H, s, 20CH3), 6.66 (1H, s, C3-H), 7.3-7.5
(5H, m, CgHs).
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11w: Yield 45% (from 7f). mp 66-67°C (hexane). Ms m/z (%): 277 (M, 100), 262 (84), 234 (48). Anal. Calcd
for CisH19NOy: C, 64.97; H, 6.91; N, 5.05. Found: C, 64,92; H, 6.89; N, 498. 'H-Nmr §: 1.44 3H,,J=
6.9 Hz, CH,CH3), 2.81 (3H, d, J = 0.7 Hz, C4-CH3), 3.84, 3.97, 4.04 (each 3H, s, 30CH3), 4.35 (2H, q, J
= 6.9 Hz, CH2CH3), 6.71 (1H, br s, C3-H), 6.88 (1H, s, C7-H).

11v: Yield 78% (from 7g). oil. Ms m/z (%): 291 (M, 82), 276 (100), 262 (16}, 248 (45). High-resolution ms
Calcd for CigHa1NOy: 291.1470. Found: 291.1469. 'H-Nmr §: 1.44 (3H, t, 7 = 6.9 Hz, CH,CH4), 2.36
(3H, s, C7-CH3), 2.78 (3H, d, / = 1.0 Hz, C4-CH3), 3.88, 3.89, 4.03 (each 3H, s, 30CH3), 453 (2H, q, J=
6.9 Hz, CH,CHj3), 6.61 (1H, q, 7 = 1.0 Hz, C5-H).

11w: Yield 49% (from 7i). mp 96-97°C (CH,Cly-hexane). Ms m/z (%): 309 (M, 100), 294 (59), 280 (85), 266
(35). Anal. Calcd for C19H1gNO5: C, 73.77, H, 6.19; N, 4.53. Found: C, 73.63; H, 6.14; N, 448. 1H-Nmr
d: 1.45 (3H, t, J = 6.9 Hz, CH;CH3), 3.40 (3H, 5, C5-OCH3), 4.04 (3H, 5, Cg-OCH3), 4.61 (2H, q, /= 6.9
Hz, CH,CH3), 6.73 (1H, s, C3-H), 6.61, 6.99 (each 1H, d, J = 8.6 Hz, C4-H, C7-H), 7.2-7.4 (5H, m,
CeHs). |

11x: Yield 80% (from 7k). mp 79-80°C (hexane). Ms m/z (%): 353 (M+, 100), 338 (97), 324 (24), 310 (39).
Anal. Caled for Cy1HpsNOy: C, 71.37; H, 6.56; N, 3.96. Found: C, 71.28; H, 6.60; N, 391 1H-Nmr §:
1.46 (3H, t, J = 6.9 Hz, CH>CH3), 2.38 (3H, s, C3-CH3), 3.17 (3H, s, Cs-QCH3), 3.81, 4.09 (each 3H, s,
Cs-OCHj3, Cg-OCHj3), 4.58 (2H, q, J = 6.9 Hz, CH3CH3), 6.65 (1H, s, C3-H), 7.3-7.5 (5H, m, C¢H3s).
Oxidative Demethylation of 2(1H)-Quinolinones (7a-x, a', €', j') and 2-Alkoxyquinolines (111-x} A
solution of CAN (1370 mg, 2.5 mmol)} in acetonitrile-water (1:1, 7.5 ml) was added dropwise to 7a-x, a', e', j'
or 111-x (0.5 mmol) dissolved in acetonitrile-water (4:1, 25 ml) containing pyridine-2,6-dicarboxylic acid N-
oxide (458 mg, 2.5 mmol) at 0-5°C, The mixture was kept at 0-5°C for 30 min, diluted with water (65 ml), and
extracted with CH;Cly (3 x 25 ml). The extract was washed with brine, dried and evaporated. The residue was
chromatographed (eluting with ethyl acetate-hexane, ethyl acetate-methanol, or ethyl acetate-CH,Cly) to afford
the corresponding p-quinones (12 or 14) and/or ¢-quinones (13, 15 or 16).
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