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SYNTHESIS OF 6-METHOXY-5,8-QUINOLINEDIONES AND 8-METH-
0OXY-5,6-QUINOLINEDIONES USING OXIDATIVE DEMETHYLATION
WITH CERIUM (IV) AMMONIUM NITRATE

Yoshiyasu Kitahara, Yasuo Nagaoka, Tamaki Matsumura, and Akinori Kubo*
Meiji College of Pharmacy, 1-35-23 Nozawa, Setagaya-ku, Tokyo 154, Japan

Abstract —— 6-Methoxy-5,8-quinolinediones (14-19) and 8-methoxy-5,6-
quinolinediones (20-25) were synthesized by oxidative demethylation of the
corresponding 5,6,8-trimethoxyquinolines (5, 7-9, 12, 13) with cerium (IV)
ammonium nitrate.

Streptonigrin (1), a highly substituted 5,8-quinolinedione, was first reported as an antitumor antibiotic produced
by Streptomyces flocculus.l Tt 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.? The 7-amino-6-methoxy-35,8-quinolinedione moiety in 1 was proved
to be the minimum entity to show the inhibition of AMV-RT. We observed that 6-methoxy-3,8-quinolinedione
(16a) and 6-methoxy-7-methyl-5,8-quinolinedione (16b) were much less toxic than 1, while the activity of 16a,
b against AMV-RT was comparable to that of 1.2b Furthermore, we examined the inhibitory activities agaist
AMV-RT and cytotoxic activities against mouse lymphoblastoma L5178Y cells by a series of synthetic
heterocyclic quinones, consisting of (6-methoxy-)5,8-quinolinediones, (8-methoxy-)3,6-quinclinediones, 5.8-
isoguinolinediones, 5,6-isoquinolinediones, 7,8-isoquinolinediones, and 5,8-quinoxalinediones.3 We wish to

report here the synthetic details of 6-methoxy-5,8-quinolinediones and 8-methoxy-3,6-quinolinediones.

16a: R=H
b: R=CH,

2,4,5-Trimethoxyanilines (4a-i) prepared from the corresponding 1,2,4-trimethoxybenzenes (2a-f), were heated
with crotonaldehyde in 6 N hydrochloric acid to give 5,6,8-trimethoxy-2-methylguinolines (5a-i) in 51-88%
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yields. 2-Methylquinoline N-oxides (6a-f, h) obtained by oxidation of the quinolines (Sa-f, h) with m-chloro-
peroxybenzoic acid, were refluxed in acetic anhydride to afford the corresponding 2-acetoxymethylquinolines
(7a-f, h) in 54-88% yields. Furthermore, the trimethoxyanilines (4d-i) were refluxed with acrolein in 6 N
hydrochleric acid to give the corresponding 5,6,8-trimethoxyguinolines (8d-i) in 42-66% yields. Treatment of
4a-f with methyl vinyl ketone in refluxing 6 N hydrochloric acid afforded the corresponding 4-methylquinolines
(9a-f) in 22-68% yields, 5,6,8-Trimethoxy-4-methyl-7-hexyl- {or 7-octyl)quinoline (9g, h) was obtained by
heating of 4g (or 4h) with methyl vinyl ketone in ethanol containing m-nitrobenzenesulfonic acid and
hydrochloric acid in 69-75% yields. The N-oxides (10a-h, 11a-h) obtained by oxidation of the quinolines (8a-h,
9a-h) with m-chloroperoxybenzoic acid, were heated with phosphorous oxychloride to afford the corresponding

2-chloroquinolines (12a-h, 13a-h) in 63-89% yields.

OCH, OCH, OCH,

CH50 HNO, CH,O. CH, CH=CH-CH=0 CH0 (CHLCOK0. CHO
—-
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2a-1 Sn — 3a4: X=NO, Sad: X=N 7a-£,h CH
m-Cl-CH,-COH
HCIL_,“.l X = NHz 3 I:ﬁa-f,b. X = N+O- ’
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HETEROCYCLES, Vol. 38, No. 3, 1994 661

Oxidative demethylation of 7-unsubstituted 3,6,8-trimethoxyquinclines (5a, 7a, 8a, 9a) with cerium (IV)
ammonium nitrate (CAN) in aqueous acetonitrile containing pyridine-2,6-dicarboxylic acid N-oxide* afforded the
corresponding p-quinones (14a, 15a, 16a, 17a; 32-54% yields) and o-quinones (20a, 21a, 22a, 23a; 22-60%
yields). 7-Alkyl-5,6,8-trimethoxy-2-methylquinolines (5b-h), 7-alkyl-5,6,8-trimethoxyquinolines (8b, ¢), 7-
alkyl-3,6,8-trimethoxy-4-methylquinolines (9b-h) and 2-chlore-5,6,8-trimethoxy(-4-methyl)quinolines (12a,
13b-d, g) were oxidized with CAN to give the corresponding p-quinones (14b-h, 16b, ¢, 17b-h, 18a, 19b-d, g;
major products, 31-84% yields) and o-quinones (20b-h, 22b, ¢, 23b-h, 24a, 25b-d, g; minor products, 6-30%
yields). In contrast, oxidative demethylation of other 5,6,8-trimethoxyquinolines (5i, 7b-f, h, 8d-i, 12b-h, 13a,
e, f, h) afforded the corresponding p-quinones (14i, 15b-f, h, 16d-i, 18b-h, 19a, ¢, f, h) in 34-91% yields; but
ne o-quinones. The o-quinone structures for 22a, b were further characterized by way of the o-phenylene-
diamine condensation products, i.e. pyridophenazines (27a, b). The spectral data of 6-methoxy-5,8-quinoline-
diones (14-19) and 8-methoxy-5,6-quinolinediones (20-25) are given in Table L.

(I"Hz
NH,

OCHa
22a;: R=H OCH,
b‘R=CH3 27a: R=H
b: R=CH,

EXPERIMENTAL
All melting points were determined on a Yanagimoto micromelting point apparatus and are uncorrected. 1H-Nmr
spectra were measured at 270 (or 400) MHz in CDCl; (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-
Trimethoxybenzenes (2a-¢, e, g, h), 1,2 4-trimethoxy-3-nitrobenzenes (3a-c), 2,4,5-trimethoxyanilines (4a-c),
5,6,8-trimethoxyquinolines (8a-c), and 5,6,8-trimethoxyquinoline N-oxides (10a-c) were prepared as described.’
3-Alkyl-1,2,4-trimethoxybenzenes (2d, f, i) »-Butyllithium (1.5 M hexane solution, 16 ml) was added
dropwise to a solution of 1,2,4-trimethoxybenzene (2a) (3.36 g, 20 mmol) in dry THF (30 ml) at 0—5°C. The
whole was kept at 0—5°C for 1 h, then 1-iodopropane (or 1-iodopentane, 1-iodododecane) (22 mmol) was added
dropwise at 0—5°C. The mixture was allowed to warm to room temperature for 30 min, kept for 1.5 h, quenched
with water (150 mi), and extracted with ether (3 x 80 ml). The extract was washed with brine, dried, and
evaporated. The residue was chromatographed (eluting with ethyl acetate—hexane 1:9) to afford 2d, f, i as an oil.
2d: Yield 77%. Ms m/z (%): 210 (M*, 100), 195 (28), 181 (65), 166 (49). High-resolution ms Caled for
Ci2H;503: 210.1256. Found: 210.1237. 1H-Nmr (400 MHz) &: 0.96 (3H, t, J = 7.3 Hz, CH,CH3), 1,53 (2H,
sextet, J = 7.3 Hz, CH,CHa3), 2.61 (2H, t, J = 7.3 Hz, CH,CH>CH3), 3.77 (3H, s, OCH3), 3.82 (6H, s,
20CH3), 6.54 (1H, d, J = 8.9 Hz, Cs-H), 6.70 (1H, d, J = 8.9 Hz, Cs-H).
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Yield Appearance mp Formula Analysis or Hrns® Ms m’z (%) Ir (KBr) 1$i-Nmr (400 MHz)?
(%) (Recrysm.solv) (°C) CCal&:d {Found) ve—p (cme!) 8 (CDCly, J = Hz)
H N
5,8-Quinolinediones
14a 42 Yellowneedles 204-206% Cy;HgNO; 65.02 446 6.89 203 (Mt 100) 1680 2.719 (3H, s, C,-CHa), 3.93 (3H, s, OCHa), 6.33 (1H, s, C7-H),
(CH;Cl;-hexane) 6491 440 6.69) 1664 752(1H,4d,J=79, C3-H}, 835(1R,d, /=79, C-H) .~
14b 45 Yellowneedles 146-148 C;pH;NO; 66.35 510 645 217(M+100) 1666  2.15 (3H, s, C;-CHa), 2.76 (3H, 5, Co-CHy), 4.15 (3H, 5, OCHj),
{CH,Cl>-hexane) ®641 500 6.44) 202(98) 7.48 (1H, d, 7= 8.2, Cs3-H), 826 (1H, d, J = 8.2, Cs-H)
idc 57 Yellowneedles 111-114 C3H);sNOs  67.52 567 6.06 231 (M* 81) 1668 1.13 (3H, , J = 7.6, CHxCH3), 2.67 (2H, q, 7= 1.6, CH,CHa),
(hexane) (67.29 572 595 216(100) 2.77 (3H, 8, C-CHs), 4.15 (3H, s, OCH3), 749 (1H,d, 7= 7.9,
188 (34) C3-H), 827 (14, d, J = 7.9, C4-H)
14d 49 Yellow needles 5760 CpHisNO3 68.56 616 571 245 (M, 65) 1668 098 (3H, t, 7 = 7.6, CHCH4), 1.54 (2H, sextet, J = 7.6, CH,CH3),
(hexane) (68.37 617 5.65) 230(100) 2.63 (24, t, J= 1.6, CHCH,CHa), 2.77 (3H, 5, C;-CH3), 4.14 (3H,
s, OCH,), 7.48 (1H, d, J = 7.9, Cs-H), 8.26 (1H, d, 7 = 7.9, C4-H) -
14e 51 Yellow needles 4041 CisHsNO3 6948 6.61 540 259 (M+, 100) 1666 093 (3H, t, J = 7.3, CH,CH3), 1.39 (2H, sextet, J = 7.3, CH,CH3), E
(ether-hexane) (69.73 6.59 5.39) 244 (79) 1.44-1,54 (2H, m, CH,CH»>CHjy), 2.65 2H, t, J = 7.6, CH2(CH3);- g
230 (61) CHs), 2.76 (3H, s, C5-CHa), 4.14 (3H, s, OCH,), 7.47 (1H, 4, S
202 (88) J=179,C;5-H), 825(1H, d, 7 =79, C4-H) 5
14T 57 Yellow needles 3841 C15H;9sNO; 273.1365 273 (M+, 100) 1670 0.89 (3H, ¢, J = 7.0, CH>CH3), 1.2-1.6 (6H, m, CHy(CH;}sCHj3), =
(hexane) (273.1354) 258 (58) 2.64 (24, t, J = 7.6, CH»{CH2»1CHjy), 2.76 (3H, s, C;-CH3), e
230 (51) 4.14 (3H, s, OCH3), 748 (1H, d, J = 7.9, C3-H), 8.25 {1H, d, u
20273 J=179,Cs-H) =
14g 55 Yellow oil C17HyNO; 287.1521 287 (M*, 98) 1668 0.88 (3H, 1, J = 7.0, CH,CH3), 1.2-1.55 (8H, m, CHy(CH,)sCHy), >
(287.1510) 272 (59 264 (2H, t, J = 7.6, CH2(CH3)4CHjz), 2.76 (3H, s, C;-CHjy), o
230 (68) 4.14 (3H, s, OCHs), 747 (14, d, 7= 79, C3-H), 8.26 (1H, 4, 8
202 {100) J=78,Cs-H) =
14h 34 Yellow needles 46-49 CipHasNO3 7235 799 444 315(M+ 100) 1666 0.87 (3H, t, J = 7.0, CH,;CH}3), 1.2-1.55 (12H, m, CH,(CH,)sCHs),
(hexane} (72.16 8.00 4.32) 30040 2.63 2H, 1, J = 7.6, CHXCH,)¢CH3), 2.76 (3H, s, C2-CHa),
230 (5% 4,14 (3H, s, OCH3), 747 (1H, d, J = 7.9, C3-H), 8.25 (1H, d,
202 (70) J=19,Cys-H)
14i 34 Yeliow needles 65-66 CpHp;NO;- 7400 896 375 371(M+ 100) 1666  0.88 (3H, t, J = 7.0, CHyCHj3), 1.15-1.6 (20H, m, CH»(CH2}1,CH3),
(hexane) VH0H0 (7390 888 3.70) 356(22) 2.63 (2H, t, J = 7.6, CH2(CH3)1oCHa), 2.76 (3H, s, C5-CH3),
230 (31) 4.14 (3H, s, OCH3), 747 (14, 4, J = 7.9, C3-H), 8.26 (1H, d,
202 (28) J=179,C4-H)
15a 54 Yellowneedles 181-182 C3H;1NOs- 59.36 429 533 261 (M+,2) 1734 2.22 (3H, s, COCHj), 3.95 (3H, s, OCHj), 544 (2H, s, CH;O),
{CH;Clz-hexane) 1/10H;0 (59.09 406 524 2190100 1686  6.37 (1H, s, C3-H}, 7.71 (1H, 4, J = 8.3, C3-H), 848 (1H, 4,
218 (43) 1666 J=8.3,C4-H)
15b 53 Yellowneedles 119-122 CyH;aNOs  61.08 476 509 275 (M+, 70) 1738 2.16 (3H, s, C3-CH3), 2.21 (3H, s, COCH3), 4.17 (3H, s, OCHa),
(ether-hexane) (60.88 4.78 498) 233(100) 1672 542 (2H, 5, CH20), 7.68 (1H, d, J= 8.2, C3-H), 8.40 (1H, 4,

218 (69}

J =82, C4-H)
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16b
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52

50

41

32

39
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8
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Yellow needles
(ether-hexane)

Yellow needles
(CH;Cly-hexane)

Yellow needles
(ether-hexane)

Yellow needles
(hexanc)

Yellow needles
(hexane}

Yellow needles
(CHCly-ether)

Yellow needles
(ether-hexane)

Yellow needles
(ether-hexane)

Yellow needles
(hexane)

Yellow needles
(ether-hexane)

Yellow plates
(hexane)

106-107

67-68

56-57

64-635

84-85

CisHysNOs

C1sH17NO5

C17H1sNOs

C1aH2)NOs

Ca HyNOs-

1/10H,0

245-2489 CgHNQ,

(decomp.}

173-174  CpHsNO3

98-100 CyzH, |N03

73-16

63-64

7778

Cy3H13NO;

Ci4HisNO;

CysH11NO;

62.28
62.19

63.36
(63.19

64.34
(64.04

65.24
(65.12

67.22
(67.13

63.49
(63.22

65.02
(64.92

66.35
(66.13

67.52
67.28

68.56
(68.33

69.48
(69.34

5.23
527

5.65
575

6.04
599

6.39
6.40

7.31
7.27

3.73
3.63

4.46
4.26

6.61
6.73

4.84
4.79)

4.62
4.47)

441
4.38)

4.23
4.19)

373
3.59)

7.40
7.26)

6.89
6.76)

6.45
6.29)

6.06
5.96)

5.71
5.63)

540
5.32)

289 (M+, 60)
232 (61)
229 (100)

303 (M*, 46)
246 (44)

243 (100)
228 (52)

317 (M*, 70)
260 (44)

257 (100)
228 (40)

331 (M+, 100}
274 (34)
271 (74)

373 (M*, 100}
316 (29)
313 (55)

189 (M*, 100)
174 (19)

203 (M+, 100)
188 (73)
160 (38)

217 (M+, 79)
202 {100)
174 (36)

231 (M*, 49)
216 (100)
188 (29)

245 (M*, 69)
230(67)

216 (77

188 (100)

259 (M+, 100}
244 (61)

216 (65}

188 (98)

1744
1676
1664

1752
1672

1746
1676

1744
1670

1732
1674

1685

1670

1665

1672

1670
1660

1668

1.13 (3H, 1, J = 7.6, CH,CH3), 2.21 (3H, 5, COCH3), 2.68 (2H, q,
J = 7.6, CHxCH,3), 4.17 (3H, s, OCH3), 5.42 (2H, 5, CH,0),
7.68 (1H, d, J =179, C3-H), 840 (1H, d, 7= 7.9, C4-H})

0.98 (3H, t, J = 7.6, CH,CH4), 1.55 (2H, sextet, J = 7.6, CH>CHs),
2.21 (3H, s, COCHs), 2.64 (2H, y, J = 7.6, CH;,CH;CH3), 4.16 (3H,
s, OCHg), 542 (2H, s, CH;0), 7.67 (1H, d, 7 = 7.9, C3-H), 8.39
(lH, d, 7=17.9, C4-H)

0.93 (3H, t, J = 7.3, CH;CH4), 1.39 (2H, sextet, J = 7.3, CH2CH,),
1.45-1.55 (2H, m, CH,CH,CHa), 2.21 (3H, s, COCHjy), 2.66

(2H, 1, J = 7.6, CH2(CH,),CH3), 4.16 (3H, s, OCH,), 5.41 (2H,

s, CHzQ), 7.67 (1H, d, J = 7.9, C3-H), 8.39 (1H, d, J = 7.9, C4-H)

0.89 (3H, t, J = 7.0, CHyCHjy), 1.2-1.6 (6H, m, CH3(CH,)3CHs),
2,21 (3H, s, COCHa), 2.65 (2H, t, J = 7.6, CH2(CH2);CHs),
4,15 (3H, s, OCH3), 542 (2H, 5, CH;0), 7.67 (1H, d, 7 = 79,
Cs-H), 839 (1H, d, 7= 7.9, C4-H)

0.87 3H, t, J = 7.0, CH,CH3), 1.2-1.6 (12H, m, CHy(CHp)sCHa),
221 (3H, s, COCHa), 2.64 (2H, t, J = 7.6, CH3(CH2)¢CHa),

4.15 (3H, s, OCHs), 5.42 (2H, 5, CH;0), 7.67 (1H,d, J = 7.9,
C3-H), 8.39 (1H, d, J = 7.9, C4-H)

3.96 (3H, s, OCHj3), 6.38 (1H, s, C7-H), 7.68 (1H, dd, J = 7.9, 4.6,
C3-H), 8.48 (1H, dd, J = 7.9, 1.6, C4-H), 9.06 (IH, dd, J = 4.6, 1.6,
Ca-H)

2.18 (3H, s, C7-CHa), 4.17 (3H, 5, OCH3}, 7.64 (1H, dd, J = 7.9,
4.6, C3-H), 8.40 (1H, dd, J =739, 1.7, C4-H), 9.01 (1H, dd, J =
4.6, 1.7, Co-H)

1.14 (3H, t, J = 7.6, CH:CH3), 2.69 (2H, g, J = 7.6, CH,CHj),
4,17 (3H, s, OCH,), 7.64 (1H, dd, J = 79, 4.6, Cs-H}, 8.39 (1H,
dd, J = 7.9, 1.7, C4-H), 9.01 (1H, dd, J = 4.6, 1.7, Co-H)

0.99 (3H, t, J = 7.6, CH,CH32), 1.56 (2H, sextet, J = 7.6, CH;CHay),
2,65 (2H, 1, J = 7.6, CH,CH,CHa), 4.16 (3H, s, OCHa), 7.63 (1H,
dd, J = 7.9, 4.6, C3-H), 8.39 (1H, dd, 7 = 7.9, 1.8, Cs-H), 9.00 (1H,
dd, J = 4.6, 1.8, C3-H)

0.94 (3K, t, J = 7.3, CHyCH3), 140 (2H, sextet, J = 7.3, CH;CHa),
1.45-1.55 (2H, m, CH,CH,CHy), 2.67 2H, t, J = 7.6, CHy(CHy)-
CHy), 4.16 (3H, 5, OCHs), 7.63 (1H, dd, J = 7.9, 4.6, C3-H),

839 (1H, dd, J = 7.9, 1.8, Cs-H), 9.00 (1H, dd, J = 4.6, 1.8, Co-H)

0.90 3H, t, J = 7.0, CHyCH;), 1.3-1.6 (6H, m, CHxCH,):CHs),
2.66 (2H, 1, J = 7.6, CHx(CH);CH3), 4.15 (3H, s, OCHa), 7.64
(1H, dd, 7 = 7.9, 4.6, Ca2-H), 8.39 (1H, dd, 7 = 7.9, 1.8, C4-H},
9.00 (1H, dd, J = 4.6, 1.8, C;-H)
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TaBLe 1. (Continued)

-3
2
Yield Appearance mp Formula Analysis or Hrms? Msmfz (%) Ir (KBr) IH-Nmr (400 MHz)*}
(%) (Recrystn. solv) (°C) Calcd (‘l_’lound)N V=g {cm-1} 5 (CDCl,, J = Hz}
C
16g 55 Yellowneedles 47-50 CHigNO; 70.31 7.01 512 273 (M-, 89) 1672 0.89 (3H, t, J = 7.0, CH,CHj3), 1.2-1.6 (8H, m, CHx(CH7),CH;),
(hexane) (710.13 7.01 5.01) 258(46) 2.66 (2H, t, J = 7.6, CH(CH,)4CHa), 4.15 (3H, s, OCH3), 7.63
216 (76) (1H, dd, J = 7.9, 4.6, C3-H), 8.38 (1H, dd, J = 7.9, 1.8, C4-H),
188 (100) 9.00 (1H, dd, J = 4.6, 1.8, C>-H)
16h 51 Yellow needles 52-54 CigHpNQs; 71,73 7.69 465 301 (M+, 100) 1672 0.88 (3H, t, J = 7.0, CH;CHa), 1.2-1.55 (12H, m, CHx(CH2)¢CHs),
(hexane) (1161 792 4.55) 286(33) 2.65 (24, v, J = 7.6, CH{CH2)¢CHs), 4.15 (3H, s, OCH3), 7.63
216 (66) (1H, dd, J = 7.9, 4.6, C3-H), 8.38 (1H, dd, F = 7.9, 1.8, C4-H),
188 {68) 9.00 (1H, dd, F = 4.6, 1.8, C,-H)
161 36 Yellow needles 69-71 CpoH3 NOy- 7354 875 3.90 357 (M*, 100} 1664 .88 (3H, t, J = 7.0, CH:CHy), 1.15-1.6 (20H, m, CH(CH>),oCHa),
(hexanc) 1/10 H,0 (73.52 8.65 3.82) 342(35) 2.66 (2H, t, J = 7.6, CHz(CHz)10CHa), 4.15 (3H, s, OCH3), 7.63
216 (59) (1H, dd, 7 = 7.9, 4.6, C3-H), 8.39 (1H, dd, 7= 7.9, 1.8, C4-H), =
188 (68) 9.00 (IH, dd, 7 = 4.6, 1.8, C,-H) i
17a 41 Yellowneedles 198200 C;;H¢NO; 65.02 446 6.89 203 (M* 100) 1677 2.82 (3H, s, C4-CHa), 3.93 (3H, s, OCHa), 6.32 (lH, s, C3-H), g
{CHCl-hexane) (6495 423 6.69) 183(37 743 (1H,d, =49, Cs-H}, 8.83 (1H, d, /=49, C;-H) s}
17b 31 Yellowneedles 176-179 CpHyiNOs  66.35 510 6.45 217 (M+, 100} 1666  2.14 (3H, s, C3-CHj), 2.80 (3H, s, C4-CH3), 4.11 (3H, s, OCHa), e
(CH;Cl;-hexane) (66.09 5.12 6.28) 202 (8D, 174 (44) 740 (1H,d, J =52, Cs-H), 8.79 (1H, d, 7 = 5.2, C»-H) @
17¢ 53 Yellowneedles 107-108 Cy;3HysNO3  67.52 567 6.06 231 (M*, 74) 1668 1.13 (3H, t, J = 7.6, CHyCH,), 2.65 (2H, g, J = 7.6, CH,CHy), §
(CH;Clp-hexane) 67.27 563 597 216(100) 2.80 (3H, s, C4-CHa), 4.12 (3H, 5, OCH3), 741 (1H, d, J = 5.0, w
188 (39) Cs-H), 8.80 (1H, d, J = 5.0, Co-H) :
17d 56 Yellowneedles 115-117 CyyH)sNO3 68.56 6.16 571 245 (M*, 52) 1668  0.98 (3H, t, J = 7.6, CH,CH3), 1.55 (2ZH, sexte, J = 7.6, CH»CH3), ]
(CH,Cly-hexane)} (68.30 6.19 556) 230(100) 2.61 (2H, t, J = 7.6, CH,CH;CH,), 2.79 (3H, s, C4-CHa), 4.10 (3H, #
202 (25) s, OCHs), 7.39 (1H, d, 7 = 4.9, C3-H), 8.79 (1H, d, J = 4.9, C;-H) B
&
17e 52 Yellowneedles 100-101 C,sH);NO; 6948 661 540 250 (M+, 90) 1666  0.94 (3H, ¢, J = 7.3, CHyCHs3), 1.39 (2H, sextet, J = 7.3, CH,CHa),
(ether-hexane) 6941 6.57 538) 244(81) 1.45-1.55 2H, m, CH2CH,CHa), 2.63 (2H, t, J = 7.6, CH3(CHjy)s-
230 (52) CHs), 2.80 (3H, s, C4-CHy), 4.10 (3H, 5, OCHy), 740 (1H, d,
202 (100) J=49,Cs-H), 8.79 (1H, d, J = 4.9, C>-H)
17t 43 Yellowneedles 82-83 CygHpoNOs 7031 7.01 512 273 (M+, 100} 1670  0.89 (3H, t, J = 7.0, CH;CHj), 1.3-1.6 (6H, m, CH)(CH;);CHs;),
(hexane) (70.09 7.0% 4.97) 258(76) 2.62 (24, t, J= 7.6, CH2(CH3)3CH3), 2.80 (3H, s, C4-CH3),
230 (42) 4.10 (3H, s, OCHy), 7.40 (1H, d, J = 4.9, C3-H), 8.79 (1H, 4,
202 87) J=49,C-H)
17g 37 Yellowneedles 6669 CpyHNOs 71.06 7.37 4.87 287 (M+ 100) 1670  0.88 (3H, t, J = 7.0, CH;CHj3), 1.2-1.55 (8H, m, CH3(CH2)sCHs),
(hexane) (7120 742 4382 272(5%) 2,62 (2H, v, J= 7.6, CH2(CH»)4CHs), 2.80 (3H, s, C4-CH3),
230 (38) 4.10 (3H, s, OCHs), 740 (1H, d, J = 4.9, C3-H), 8.79 (1H, 4,
202 (19) F=49,CoH)
17h 53 Yellow needles 63-64 CpoHysNO; 7235 799 444  315(M*, 100) 1666  0.87 (3H, t, J = 7.0, CH:CH5), 1.2-1.55 (12H, m, CH2{CH>)¢CHa),
(hexane) (72.11 8.18 437 300(59 2.62 2H, 1, J = 7.0, CHo(CH2)¢CHs), 2.7% (3H, s, C4-CHjy),
230 (48) 4,10 (3H, s, OCHs), 7.39 (1H, d, 7 = 4.9, C3-H), 8.79 (1H, d,




18a

18b

18¢

i8d

18e

181

18g

18h

19a

19%b

19¢

19d

55

91

88

9

59

63

57

59

I

69

65

Pale yellow 230-231
needles

{CH,Cl;-hexane)

Yellow needles  152-154
(ether-hexane)

Yellow needies  106-107
(CH;Cly-hexane)
Yeliowneedles  69-71
(hexane)

Yellow needles  65-66
(ether-hexane)

Yellow needles  57-59
(hexane)

Yellow needles  70-73
(hexane)

Yellow ncedles 71-73
{CH;Cly-hexane)

Yellow needles  260-262
{CHCl-hexane}

Yellow needles
{ether-hexane)

175-179

Yellow ncedles
(hexane)

125-127

Yellow needles
(CHzCly-hexane)

135-136

C1oHeNO;Cl  53.71

(53.82
C1 HsNOSCl  55.60
(55.52

C12H1NOSCI 57,27
(57.24

CiaH12NO,Cl 58,77
(58.62

C14H14NO;Cl 60,11
(60.00

C1sH16NOLCl 61,33
(61.43

CigH1sNOsCl 62.44
62.51

C1sHpNO5C] 64.38
(64.38

C1 HsNO:Cl  55.60
(55.46

C12H1oNO5C1 57.27
(57.08

Ci13HyzNOoCl 58.77
(58.59

C14H1sNO:CI 60,11
(59.97

2,70
2.51

3.39
3.42

4.01
4,00

4.55
462

5.04
4.94

5.49
5.60

590
6.00

6.60
6.72

4.01
4.01

4,55
4.53

5.04
5.05

6.26
6.28)

5.89
5.87)

557
5.55)

5.27
521

5.01
4.97)

4,77
4.63)

4.55
4.46)

4.17
4.09)

5.89
5.86)

5.57
5.52)

5.27
5.19)

5.0t
4.94)

202 (88)

225 (M*+2,35) 1688
273 (M*, 100) 1668
195 (45), 193 (38)

239 (M++2,39) 1668
237 (M*, 100)

224 (32), 222 (76)

253 (M++2,35) 1672
251 (M-, 82)

238 (40), 236 (100)

267 (M*+2, 21)
265 (M+, 43)
252 (3%, 250 (100)

281 (M*+2, 31)
279 (M*, 80)

252 (36), 250 (90)
224 (45), 222 (100)

295 (M*+2, 40)
293 (M+, 100)
252 (26), 250 (67)
224 (41), 222 (82)

300 (M++2, 42)
307 (M*, 100)
252 (33), 250 (74)
224 (53), 222 (1)

337 (M++2, 46)
335 (M*, 100)
252 (29), 250 (61)
224 (42), 222 (63)
239 (M++2, 40)
237 (M*, 100)
224 (17), 222 (41)
253 (M*+,+2, 40)
251 (M+, 100)
238 (27), 236 (66)
267 (M*+2, 26)
265 (M+, 71)

252 (35), 250 (100)
281 (M*+2, 23)

279 (M*, 64)
266 (35), 264 (100)

1670

1668

1670

1670

1672

1686
1658
1666

1668

1666

J=49, C;-H)

3.95 (34, 5, OCH3), 6.37 (1H, s, C+-H), 7.68 (IH, d, J = 8.2,
Cs-H), 8.41 (1H, 4, /= 8.2, Cs-H)

2.16 (3H, s, C-CH3), 4.17 (3H, 5, OCH,), 7.64 (1H, d, 7= 8.3,
C;3-H), 8.33 (IH, d, J = 8.3, C4-H)

1.12 (3H, t, J = 7.6, CH,CHy), 2.67 (2H, q, J = 7.6, CH,CHz),
4,17 (3H, 5, OCH3), 7.64 (1H, d, 7= 8.3, C3-H), 8.33 (1H, d,
J= 8.3, Cq-H)

098 (3H, 1, J = 7.3, CH,CHa), 1.54 (2H, sextet, J = 7.3, CH,CHy),
2.63 (24, t, J = 7.3, CH,CH-CH3), 4.16 (3H, s, OCHy), 7.64
(1H,d, J = 82, C3-H), 832 (IH, d, J = 8.2, C4-H)

0.93 (3K, t, J = 7.3, CH,CH3), 1.38 (2H, sextet, J = 7.3, CH,CHj),
1.45-1.55 (2H, m, CH2CH,CH3), 2.65 (2H, 1, J = 7.6, CH,-
(CH;3),CHj), 4.16 (3H, s, OCHz), 7.64 (1H, d, J = 8.2, C3-H),
8.32 (1H, 4, J = 8.2, C4-H)

0.89 (3H, t, J = 7.0, CH,CH3), 1.2-1.6 (6H, m, CHx{(CH2:CHa),
2.64 (24, 1, J= 7.6, CHy{(CH2);CHjy), 4.16 (3H, s, OCH3), 7.64
(IH,d, 7=82,Cs-H), 832 (11, 4, = 82, C4-H)

0.88 (3H, t, J = 69, CH;CH3), 1.2-1.6 (8H, m, CHa(CH2)sCHs),
2.64 (2H, 1, 7 = 7.6, CH5(CH2)4CHa), 4.16 (3H, s, OCH3), 7.64
(IH, d, J = 8.3, C3-H), 8.32 (1H, d, / = 8.3, C4-H)

0.88 (3H, t, J = 7.0, CH,CH3), 1.2-1.6 (12H, m, CHa(CH3)¢CHs),
263 (2H, 1, J = 76, CHy(CH)¢CHa), 4.16 (3H, s, OCHj), 7.64
(1H, d, J = 82, C3-H), §.32 (IH, d, J = 82, Cs-H)

2.80 (3H, 5, C4-CH3), 3.93 (3H, 5, OCH3), 6.31 (1H, s, Cs-H}),
7.47 (1H, 5, C3-H)

2.12 (3H, s, C7-CH3), 2.77 (3H, d, J = 0.7, C4-CH;), 4.11 (3H,
s, OCHs), 743 (1H, g, 7 = 0.7, C3-H)

1.11 (3H. t, J = 7.6, CHyCH3), 2.63 (2H, q, J = 7.6, CH,CHs),
2.77 (3H, d, 7 = 0.7, C4-CH3), 4.11 (3K, s, OCHy), 743 (1H, q,
J=07,C5-H)

0.97 (3H, 1, J = 7.6, CHCH3), 1.53 (2H, sextet, J = 7.6, CH2:CHa),

2.59 (2H, 1, J = 7.6, CH,CH,CHa), 2.77 (3H, s, C4-CHa), 4.10
(3H, s, OCHy), 7.43 (1H, 5, C5-H)
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20g

21a

22a

22b

22¢

23a

23¢

23e

23f

15

11

22

22

13

35

30

29

29

27

28

Orange needles 58-61
(hexane)

Red oil

Yellow needles  182-183
(CH,Cl-hexane)

Yellow needles  218-220
(CH,Cl;-ether) (decomp.)
Orange needies  165-166
(ether-hexanc)

Orange needles  98-100
{CH;Cl>-hexane)

Yellow needles  193-195
{CH,Cl>-hexane)

Orange needles  162-165
(CH;Cl-hexane)

Orange needles  107-109
(CH,Cly-hexane)

Orange needles  80-82
(CH,Cly-hexane)

Orange needles  71-73
(ether-hexane)

Orange needles  63-64
(hexane)

Ci7H2)NO;

C 19H2§N03

C|3H1 lNOs

C1oH7NO;

C HoNO;

C12H{1NO3

Cy1HgNOy

Ci2H1NOs-

110 H0

C13H1aNO;

Ci4H1sNOy

CisHy7NOs

C6H gNO3

71.06 7.37 4.87

(70.84

7.45

315.1834

4,75)

(315.1809)

261.0637

(261.0623)

63.49
(63.53

65.02
(64.96

373
3.62

4.46
424

217.07139
(217.0761)

65.02
(64.80

65.81
(65.79

67.52
(67.36

68.56
(68.47

65.48
(69.21

70.31
(70.17

4.46
437

5.15
534

5.67
5.68

6.16
6.18

6.61
6.64

7.01
7.06

7.40
7.32)

6.89
6.78)

6.89
6.79)

6.40
6.01)

6.06
5.80)

5.1
5.56)

5.40
5.09)

5.12
4.36)

230 (59), 202 (31)
188 (100), 174 (58)

287 (M, 17)

259 (M*+-CO, 27)
244 (60), 189 (92)
188 (100}, 174 (72)

315 (M, 11}

287 (M+-C0, 22)
272 (46), 189 (100)
188 (83)

261 (M+, 12) 1750
233 (M+CO, 56) 1700
204 (42), 190 (100) 1644

189 (M+, 9) 1700
161 (M+-CO, 66) 1642
160 (54), 132 (100)
203 (M, 9)

175 (M+*-CO, 68)
160 (57), 146 (100)
217 (M+, 12}

189 (M*-CO, 42)
174 (100)

203 (M+, 15)

175 (M+-CO, 48)
174 (62), 146 (100)
217 (M+, 5)

189 (M+-CO, 68)
174 (52), 160 (100}
231 (M*+, 8)

203 (M*-CO, 50)
188 (1003, 174 (34)

245 (M+, 23)
217 (M*-CO, 45)
202 (78), 188 (100}

259 (M+, 20y

231 (M*CO, 58)
216 (64), 202 (52)
188 (100), 174 {51)

273 (M+, 24)

245 (M+-CO, 38)
230 (64), 202 (38)
188 (100}, 174 (63)

1700
1656

1700
1656

1697
1647

1698
i642

1695
1655

1694
1650

1694
1648

1696
1648

1700
1650

1694
1648

423 (3H, s, OCH3), 7.26 (1H, d, J = 7.9, C3-H), 8.18 (iH, d,
J=179,Cs-H)

0.88 (3H, 1, J = 6.9, CH,CH3), 1.2-1.55 (8H, m, CHz(CH2)4CHz),
2.54 (2H, t, J = 7.6, CHa(CH4),CHz), 2.68 (3H, s, C,-CHz),

423 (3H, s, OCHs), 7.26 (IH, d, J = 1.9, C3-H), 8.17 (IH, d,
7=179, C4-H)

0.87 (3H, t, J = 7.0, CH,CHj), 1.2-1.55 (12H, m, CH3(CH1)¢CH,),
2.54 (2H, 1, 7 = 7.6, CH2(CH3)¢CHs), 2.68 (3H, s, C3-CHs),

4.23 (3H, 5, OCHs), 7.25 (1K, d, J =79, C3-H), 8.17 (1H, d,
J=179,Cs-H)

2.22 (3H, s, COCHa), 4.10 (3H, s, OCHa), 5.38 (2H, s, CH20),
6.18 (1H, s, C7-H), 7.60 (1H, d, J = 8.3, C3-H), 8.41 (1H, 4,
J=83,Cs-H)

4,11 (3H, s, OCHj), 6.19 (1H, 5, C3-H), 758 (1H, dd, /= 7.9, 5.0,
C3-H), 841 (1H, dd, 7 =79, 1.7, C4-H), 8.95 (1H, dd, J = 5.0, 1.7,
Co-H}

2.1 (3H, s, C3-CH3), 4.22 (3H, s, OCH3g), 7.44 (1H, dd, J = 7.9,
5.0, Cs-H), 8.31 (1H, dd, J = 7.9, 1.7, C;-H), 8.87 (1H, &d, J = 5.0,
1.7, C;-H)

1.12 (3H, t, J = 7.6, CH,CH4), 2.60 2H, q, J = 7.6, CH.CH3),
4,24 (3H, s, OCH3), 7.43 (1H, dd, 7 = 7.9, 5.0, C5-H), 8.30 (1H,
dd, 7 =179, 1.7, C4-H), 8.86 (1H, dd, J =5.0, 1.7, C2-H)

2.78 (3H, s, C4-CHa), 4.09 (3H, s, OCHjy), 6.16 (1H, s, C7-H),
734 (1H, d, 7 =52, C3-H}, 8.73 (1H, 4, J = 5.2, C3-H)

2.09 (3H, s, C7-CHa), 2.72 (3H, s, C4-CHa), 4.16 (3H, s, OCHa),
7.21 (1H, 4, J = 5.2, C3-H), 8.66 (1H, d, J = 5.2, C2-H)

1.12 (3H, t, J = 7.6, CH,CH3), 2.58 (2H, g, J = 7.6, CH,CHy),
2,72 (3H, s, C4-CHs), 4.17 (3H, s, OCHa), 7.20 (1H, d, J = 5.0,
Cs-H), 8.66 (1H, d, J = 5.0, Cp-H)

0.98 (3H, t, J = 7.6, CH;CH3), 1.55 (2H, sextet, J = 7.6, CH;CH3),
2.54 (2H, 1, J = 7.6, CH,CH,CHa), 2.72 (3H, s, C4-CHa), 4.16 (3H,
s, OCH3), 7.20 (1H, 4, J = 5.2, C3-H), 8.65 (1H, 4, J = 5.2, C;-H)

0.93 (3H, , J = 7.3, CH,CHy), 1,39 (2H, sextet, J = 7.3, CH,CHa),
1.45-1.55 (2H, m, CH,CH,CH,), 2.56 (2H, t, J = 7.6, CHa(CHy),-
CHs), 271 (3H, s, C4-CHa), 4.16 (3H, s, OCHa), 7.20 (1H, 4,

J =52, C3-H), 865 (1H, d, 7= 52, Cp-H)

0.89 (3H, t, J = 7.0, CH;CHs), 1.25-1.55 (6H, m, CHz(CH2);CHz),
2.55 (2H, t, 7 = 7.6, CHx{CH,}5CH,), 2.72 (3H, s, C-CHa),

4.16 (3H, s, OCH3), 7.20 (1H, d, J = 5.2, C3-H), 8.66 (1H, d,
J=52,Cs-H)

661 ‘€ "ON '8€ 'IOA 'STVDAD0HILIH

199




TaBLEI. (Continued)

Yield Appearance mp Formula Analysis or Hrms# Msm/z (%) Ir (KB IH-Nmr (400 MHz)?)
(%) (Recrystn.solv) (°C) CCalcd (}Pi'ound)N Voo (cm-1) & (CDCl;, J = Hz)
23g 19 Orangencedles 57-59 CpHyNO; 7106 737 487 287 (M 28) 1702 0.88 (3H, t, J = 7.0, CH,CH3), 1.25-1.55 (8H, m, CHy(CH2)sCHa),
(hexane) (70.81 739 4.76) 259 (M+C0,36) 1656  2.55 (2H, t, J= 7.6, CH(CH2)sCH3), 2.72 (3H, s, C4-CH3),
244 (57), 189 (100) 4.16 (3H, s, OCH3)}, 7.21 (1H, d, J = 5.2, C5-H), 8.66 (1H, d,
188 (82), 174 (61) J=52,Cs-H)
23h 19 Orangeneedles 6668 CuHasNO; 7235 799 444  315(M+4) 1702 0.87 (3H, t, J = 7.0, CH;CHy), 1.2-1.55 (12H, m, CHx{CH2)sCHa),
(hexane) (7227 806 429) 287(M*CO,21) 1656 2.54 QH, ¢ 7= 7.6, CH:(CH)(CHz), 2.72 (3H, 5, C,-CHy),
272 (45), 189 (100) 4.16 (3H, s, OCHay), 7.20 (1H, d, J = 5.2, C3-H), 8.65 (1H, d,
188 (87), 174 (69) J =52, Cp-H)
24a 6 Yellowprisms 234-236 CpHgNO:CI 223.0036 225 (M++2, 20} 1706  4.09 (3H, s, OCH3), 6.18 (1H, s, C7-H), 7.59 (1H, d, 7= 8.2,
{CH,Cly-hexane) (223.0055) 223 (M+, 33) 1646  C3-H), 8.34 (1H, @, J = 8.2, C4-H)
197 (M++2-C0, 32)
195 (M+-CO, 91)
168 (37), 166 (100)
139 (62), 137 (84)
25b 10 Orangeneedles 158-162 CypHoNO1Cl 251.0349 253 (M*+2, 5) 1696  2.07 (3H, s, C3-CHg), 2.70 {3H, s, C4-CHas), 4.17 (3H, s, OCHz),
(ether-bhexane) (251.0342) 251 (M+, 15) 1662  7.25(1H, 5, C3-H)
225 (M++2-CO, 23)
223 (M+-CO, 68)
210 (14), 208 (41)
196 (34), 194 (100)
25¢ 9 Omngencedles 141-144  Cy3HNOsCl 265.0506 267 (M*+2,3) 1694 111 GBH, t, J = 7.6, CHyCHy), 2.57 (2H, q, J = 7.6, CH,CH3),
(cther-hexane) {265.0500) 265 (MY, T) 1656  2.70 (3H, s, C4-CHjy), 4.18 (3H, s, OCH3), 7.25 (1H, s, C3-H)
239 (M*++2-CO, 16)
237 (M+-LO, 4T)
224 (34}, 222 (100)
210 (14), 208 (40)
25d 8 Orangeneedles 144-146 C4H1sNOsCl 60.11 504 501 281 (M*+2, 3) 1694 0957 (3H, t, J = 7.6, CH,CH3), 1.51 (2H, sextet, J = 7.6, CH,CH3),
(hexane) (59.96 499 4385 279 (M 10) 1652 253 (2H, v, J= 7.6, CHyCH,CH3), 2.70 (3H, s, Cs-CHj), 4,17
253 (M*+2-CO, 11) (3H, s, OCH3), 7.25 (1H, s, Ca-H)
251 (M*CO, 35}
224 (34), 22™ (100)
25g 14 Orngencedies 88-89  CpHpNOSCl 63.45 626 435 323(M*2,9) 1696  0.88 3H, t, J = 6.9, CH;CH3), 1.2-1.55 (8H, m, CH,(CH,):CHa),
(hexane) (63.26 624 4.62) 321(M+22) 1652  2.53 2H, t, J= 7.6, CH,(CH2)4CHa), 2.70 (3H, s, C4-CHj3),

295 (M*+2-CO, 13)
293 (M*CO, 37)
224 {47), 222 (100)

4,17 (3H, s, OCH3), 7.24 (1H, 5, C3-H)

a) High-resolution ms. ») Measured at 270 MHz (154, ¢, 16a-c, 17¢, 18b, ¢, g, 19a-d, g, 20c-g, 21a, 22a-c, 23¢, 25b-d, g). ¢) Lit.,b mp 204-205°C. &) Lit,,? mp 250-251°C.
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2f: Yield 80%. Ms m/z (%): 238 (M+, 100), 223 (18), 181 (63), 166 (43). High-resolution ms Caled for
C14H2203: 238.1569. Found: 238.1574. 1H-Nmr (270 MHz) &: 0.89 (3H, t, J = 6.9 Hz, CH,CH3), 1.3-1.6
(6H, m, (CH;)»;CHj3), 2.62 (2H, t, J = 7.9 Hz, CH»(CH2);CH3), 3.77 (3H, s, OCH3), 3.81 (6H, s, 20CH3),
6.54 (1H, d, J = 8.9 Hz, Cs-H}, 6.70 (1H, d, J = 8.9 Hz, C5-H).

2i: Yield 74%. Ms m/z (%): 336 (M*, 100), 181 (35). High-resolution ms Caled for Cs;H3503: 336.2664.
Found: 336.2665. 'H-Nmr (400 MHz) &: 0.88 (3H, t, J = 7.0 Hz, CH,CH3), 1.2-1.6 (20H, m, (CH,),;CH3),
2.62 (2H, t, J = 7.9 Hz, CH,(CH2)1¢CH3), 3.76 (3H, s, OCH3), 3.81 (6H, s, 20CH3), 6.54 (1H, d, /= 8.9
Hz, Cs-H), 6.69 (1H, 4, J = 8.9 Hz, Cs-H).

3.Alkyi-1,2,4-trimethoxy-5-nitrobenzenes (3d-i) Concentrated HNQO4 (20 ml) was added dropwise to a
solution of 3-alkyl-1,2,4-rimethoxybenzene (2d-i) (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 CHzCl; (3 x 300 ml), The extract was
washed with saturated aqueous NaHCO; solution and water, dried, and evaporated. The residue was
chromatographed (eluting with CHyCly) to afford 3d-i.

3d: Yield 96%. oil. Ms m/z (%): 255 (M, 100), 226 (31). H-Nmr (400 MHz) &: 0.99 (3H,t, J= 7.3 He,
CH»CH3), 1.56 (2H, sextet, J = 7.3 Hz, CH,CHj3), 2.65 (2H, t, J = 7.3 Hz, CH2CH»CH3), 3.85, 3.39, 3.92
(each 3H, s, 30CH3), 7.36 (1H, s, Cs-H).

3e: Yield 92%. oil. Ms m/z (%): 269 (M+, 100), 226 (26). 'H-Nmr (400 MHz) &: 0.94 (3H, t, /= 7.3 Hz,
CH,CHs), 1.40 (2H, sextet, J = 7.3 Hz, CH,CHas), 1.45-1.6 (2H, m, CH,CH;CH3), 2.67 2H, t, J= 7.6 Hz,
CH»(CH3);CHs), 3.86, 3.89, 3.92 (each 3H, s, 30CH3), 7.36 (1H, s, Cs-H).

3f: Yield 96%. oil. Ms m/z (%): 283 (M*, 100), 226 (37). 1H-Nmr (270 MHz) &: 0.90 (3H, t, / = 7.0 Hz,
CH,CH3), 1.3-1.6 (6H, m, (CH,);CH3), 2.66 (2H, t, J = 7.9 Hz, CH,{CH;);CH3), 3.86, 3.89, 3.92 (each
3H, s, 30CH3), 7.36 (1H, s, Cs-H).

3g: Yield 95%. oil. Ms m/z (%): 297 (M*, 100), 226 (28). IH-Nmr (400 MHz) &: 0.89 (3H, t, J = 7.0 Hz,
CH,CH>), 1.2-1.6 (8H, m, (CH2)4CH3), 2.66 (2H, t, J = 7.6 Hz, CH3(CH2)4CH3), 3.85, 3.89, 3.91 (each
3H, s, 30CH3;), 7.36 (1H, s, Cg-H).

3h: Yield 98%. oil. Ms m/ (%): 325 (M*+, 100), 226 (24). 'H-Nmr (400 MHz) &: 0.88 (3H, t, J = 7.0 Hz,
CH,CH4), 1.2-1.6 (12H, m, (CH2)sCH3), 2.65 (2H, t, J = 7.6 Hz, CH32(CH3)sCH3), 3.85, 3.89, 3.91 (each
3H, s, 30CH3), 7.36 (1H, s, Cs-H).

3i: Yield 79%. mp 40-43°C (hexane). Ms m/z (%) 381 (M, 100), 226 (26). Anal. Caled for CyyHasNOs: C,
66.11; H, 9.25; N, 3.67. Found; C, 66.03; H, 9.13; N, 3.63. 'H-Nmr (400 MHz) &: 0.88 (3H,t,J =7.0 Hz,
CH,CH3), 1.2-1.6 (20H, m, (CH2)10CH3), 2.65 (2H, t, J = 7.6 Hz, CH3(CH2hoCH3), 3.85, 3.88, 3.91
{each 3H, s, 30CH3), 7.36 (1H, s, Cs-H).

3.Alkyl-2,4,5-trimethoxyanilines (4d-i) A mixwre of 3d-i (25 mmol), Sn (23.7 g, 0.2 mo}) and concentrated
HCI (60 ml) was heated at 60-70°C for 2 h. The reaction mixture was cooled, adjusted to pH 9-10 with 10%
NaOH solution, and extracted with CHCl; (3 x 100 ml). The extract was washed with water, dried, and evapo-
rated. The residue was chromatographed (eluting with ethyl acetate—hexane 1:9-1:4) to afford 4d-i as an oil.

4a: Yield 54%. Ms m/z (%): 225 (M, 55), 210 (100). High-resolution ms Caled for C15H gNO3: 225.1365.
Found: 225.1374. 'H-Nmr (400 MHz) §: 0.99 (3H, t, J = 7.3 Hz, CH,CH?3), 1.59 (2H, sextet, J = 7.3 Hz,
CH,CH3), 2.58 2H, ¢, J = 7.3 Hz, CH,CH,CH3), 3.71, 3.75, 3.79 (each 3H, s, 30CH3), 6.23 (1H, s, Cg-H).
d4e: Yield 64%. Ms m/z (%): 239 (M*, 77), 224 (100). High-resolution ms Caled for C13Hy3NO3: 239.1521.
Found: 239.1533. 1H-Nmr (400 MHz) &: 0.94 (3H, t, 7 = 7.3 Hz, CH,CH3), 1.41 (2H, sextet, J = 7.3 Hz,
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CH,CH3), 1.45-1.6 2H, m, CH,CH»CH3), 2.60 (2H, t, J = 7.6 Hz, CH,(CH;),CH3), 3.72, 3.75, 3.79
(each 3H, s, 30CH3), 6.24 (1H, s, Cs-H).

4f: Yield 72%. Ms m/z (%): 253 (M, 78), 238 (100). High-resolution ms Caled for Cy4HpsNOs: 253.1678.
Found: 253.1681. 1H-Nmr (270 MHz) &: 0.90 (3H, t, J = 6.9 Hz, CH;CH3), 1.3-1.7 (6H, m, (CH5);CH3),
259 (2H, t, 7 = 7.9 Hz, CHp(CH3)3CHa4), 3.73, 3.75, 3.79 (each 3H, s, 30CHs3), 6.29 (1H, s, Cs-H).

4g: Yield 96%. Ms m/z (%). 267 M+, 89), 252 (100). High-resolution ms Calcd for C;sHzsNO3: 267.1834.
Found: 267.1812. 'H-Nmr (400 MHz) &: 0.89 (3H, t, J = 7.0 Hz, CH,CH3), 1.2-1.6 (8H, m, (CH3)4CHs),
2.58 (2H, t, J = 7.9 Hz, CH3(CH32)4CH3), 3.71, 3.75, 3.79 (each 3H, s, 30CH3), 6.23 (1H, s, C¢-H).

4h: Yield 78%. Ms m/z (%): 295 (M+, 100), 280 (82). High-resolution ms Calcd for C;7HgNO3: 295.2147.
Found: 2952119, !'H-Nmr (400 MHz) 8: 0.88 (3H, t, J = 7.0 Hz, CHyCH3), 1.2-1.6 (12H, m, (CH;)¢CH3),
2.58 (3H, t, J = 7.6 Hz, CH4(CH3)sCH3), 3.71, 3.75, 3.78 (each 3H, s, 30CH3), 6.23 (1H, s, Ce-H).

4i: Yield 80%. Ms m/z (%): 351 (M+, 100), 336 (72). High-resolution ms Caled for CyH3aNOQ3: 351.2773.
Found; 351.2789. 'H-Nmr (400 MHz) &: 0.88 (3H, t, J = 7.0 Hz, CH,CH3), 1.2-1.6 (20H, m, (CH3)1o-
CH3), 2.58 (2H, t, J = 7.6 Hz, CH2(CH3)10CH3), 3.71, 3.75, 3.78 (each 3H, s, 30CHs3), 6.22 (1H, s, Cg-H).
(7-Alkyl-)5,6,8-trimethoxy-2-methylquinolines (5a-i) Crotonaldehyde (2.80 g, 40 mmol) was added drop-
wise to a refluxing solution of trimethoxyaniline (4a-i) (10 mmol} in 6 N HCI (100 ml), and the resulting solution
was refluxed for an additional 30 min, The reaction mixture was cooled, diluted with water (100 ml), washed
with ether (2 x 100 ml), basified with 10% NaOH solution, and extracted with CH;Cl; (3 x 100 ml). The extract
was washed with water, dried, and evaporated. The residue was chromatographed (eluting with ethyl acetate-
hexane 1:9-1:4) to afford Sa-i.

5a: Yield 51%. mp 119-121°C (ethyl acetate-hexane). Ms m/z (%): 233 (M™, 47), 218 (100). Anal. Calcd for
C13H1sNOs: C, 66.94; H, 6.48; N, 6.00. Found: C, 66.95; H, 6.45, N, 5.93. 1H-Nmr (400 MHz) &: 2.76
(3H, s, C;-CHa3), 3.92, 4.02, 4.07 (each 3H, s, 30CHj3), 6.84 (1H, s, C+-H), 7.30 (1H, 4, J = 8.5 Hz, C3-
H), 8.30 (1H, d, J = 8.5 Hz, C4-H).

5b: Yield 53%. oil. Ms m/z (%); 247 (M*+, 32), 232 (100). High-resolution ms Caled for Cj4H7NO3:
247.1208. Found: 247.1208. 1H-Nmr (270 MHz) 8: 2.39 (3H, s, C7-CH3), 2.75 (3H, s, C>-CH3), 3.94,
3.96, 4.05 {each 3H, s, 30CH3), 7.22 (1H, d, J = 8.6 Hz, C3-H), 828 (1H, d, J = 8.6 Hz, C4-H).

5c: Yield 62%. oil. Ms m/z (%) 261 (M1, 34), 246 (100). High-resolution ms Caled for CisH gNOs:
261.1365. Found: 261.1391. 'H-Nmr (400 MHz) &: 1.24 (3H, t, J = 7.3 Hz, CH,CH3), 2.75 (3H, s, C»-
CHsj), 2.87 (2H, q, J = 7.3 Hz, CH,CH3), 3.95, 3,99, 4.11 (each 3H, s, 30CHs), 7.22 (1H, d, J = 8.6 Hz,
C3-H), 8.28 (1H, d, J = 8.6 Hz, C4-H).

5d: Yield 68%. mp 49-50°C (hexane). Ms m/z (%): 275 (M*, 29), 260 (100). Anal. Caled for C16H2NO3: C,
69.79; H, 7.69; N, 5.09. Found: C, 69.66; H, 7.69; N, 5.08, 'H-Nmr (400 MHz) §: 1.02 (3H, t, J = 7.3 Hz,
CH;CH3), 1.64 (2H, sextet, J = 7.3 Hz, CH,CH3), 2.75 (3H, s, C;-CHj3), 2.81 2H, t, F =7.3 Hz,
CH,CH2CHj3), 3.95, 3.98, 4.10 (each 3H, s, 30CH3), 7.22 (1H, d, J = 8.6 Hz, C3-H), 8.28 (1H, d, J = 8.6
Hz, C4-H).

5e: Yield 78%. oil. Ms m/z (%): 289 M+, 57), 274 (100), 260 (37). High-resolution ms Calcd for
C17H23NO3: 289.1678. Found: 289.1696. 'H-Nmr (400 MHz) &: 0.96 (3H, t, J = 7.3 Hz, CH,CH3), 1.45
(2H, sextet, J = 7.3 Hz, CH,CHj3), 1.5-1.65 (2H, m, CH,CH,CHj3), 2.74 (3H, s, C5-CH3), 2.83 (2H, t, J =
7.6 Hz, CH3(CH2)2CH3), 3.95, 3.98, 4.10 (each 3H,s,30CH3), 7.22 (1H, d, J= 8.6 Hz, C3-H), 8.27 (1H,
d, J=8.6 Hz, C4;-H).
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Sf; Yield 64%. oil. Ms m/z (%): 303 (M+, 80), 288 (100), 260 (38). High-resolution ms Calcd for
C1gH2sNOQ3: 303.1834. Found: 303.1862. 'H-Nmr (400 MHz) &: 0.90 (3H, t, J = 7.0 Hz, CH2,CH3), 1.3-1.7
(6H, m, (CH;)sCHj), 2.74 (3H, s, C»-CHjy), 2.82 (2H, t, J = 7.6 Hz, CH2(CH3)sCH3), 3.95, 3.98, 4.10
(each 3H, s, 30CH3), 7.22 (1H, d, J= 8.6 Hz, Cs-H), 8.27 (1H, d, J= 8.6 Hz, C4-H).

S5g: Yield 82%. oil. Ms m/z (%): 317 (M*, 44), 302 (100}, 260 (46). High-resolution ms Calcd for
Ci9H27/NO3: 317.1991. Found: 317.2019. H-Nmr (400 MHz) &: 0.89 (3H, t, J = 7.0 Hz, CHCH3), 1.2-1.7
(8H, m, (CH3)4CHs), 2.75 (3H, s, C2-CHj3), 2.82 (2H, t, J = 7.6 Hz, CH,(CH2)4sCH3), 3.95, 3.97, 4.10
{each 3H, s, 30CH3), 7.22 (1H, d, J= 8.5 Hz, C3-H), 8.28 (1H, d, 7= 8.5 Hz, C4-H).

Sh: Yield 88%. oil. Ms m/z (%): 345 (M+, 47), 330 (100), 260 (51). High-resolution ms Calcd for
C21H331NO3: 3452304, Found: 345,2302. 'H-Nmr (400 MHz) &: 0.88 (3H, t, J = 7.0 Hz, CH,CH>5), 1.2-1.7
(12H, m, (CH»)sCH3), 2.74 (3H, s, C2-CHs3), 2.82 (2H, t, J = 7.9 Hz, CH,(CH;)sCH3), 3.95, 3.97, 4.10
{each 3H, s, 30CH3), 7.21 (1H, d, J=8.6 Hz, C3-H)}, 8.27 (1H, d, J=8.6 Hz, C4-H).

5i: Yield 70%. oil. Ms m/z (%): 401 (M*, 41), 386 (100), 260 (59). High-resolution ms Calcd for
C35H1oNO3: 401.2930, Found: 401.2914. 'H-Nmr (400 MHz) §: 0.88 (3H, t, 7 = 7.0 Hz, CH,CH3), 1.2-1.7
(20H, m, (CH2);6CH3), 2.77 (3H, s, C2-CH3), 2.82 (2H, t, J = 7.6 Hz, CH,(CH2),0CH3), 3.95, 3.98, 4.10
{each 3H, s, 30CH3), 7.23 (1H, 4, 7= 8.5 Hz, Cs-H), 8.29 (1H, d, J=8.5 Hz, C4s-H).
(7-Alkyl-)5,6,8-trimethoxy-2-methylquinoline N-Oxides (6a-f, h) m-Chloroperoxybenzoic acid (80% purity,
270 mg, 1,25 mmol) was added to a solution of quinoline (5a-f, h) (1 mmel) in CH2Cl, (10 ml). The resulting
mixture was left for 16 h, and the precipitated crystals were filtered off. The filtrate was washed with saturated
aqueous NaHCO; solution (3 x 10 ml) and water, dried, concentrated, and chromatographed. Elution with ethyl
acetate was discarded, and further elution with ethyl acetate-CH30H (100:1-7:3) afforded N-oxide (6a-f, h).

6a: Yield 44%. Ms m/z (%). 249 (M, 48), 233 (50), 232 (84), 218 (100). High-resolution ms Caicd for
C13H15NOy4: 249.1001. Found: 249.1016. 'H-Nmr (270 MHz) 3: 2.59 (3H, s, C;-CH3), 3.91, 4.01, 4.03
(each 3H, s, 30CH3), 6.87 (1H, s, C+-H), 7.23 (1H, d, J = 8.9 Hz, C5-H), 7.82 (1H, d, J = 8.9 Hz, C4-H).
6b: Yield 61%. Ms m/z (%): 263 (M™, 68), 247 (49), 246 (100), 232 (77). High-resolution ms Calcd for
C14H17NQy4: 263.1157. Found: 263.1145, 1H-Nmr (270 MHz) &: 2.40 (3H, s, C7-CH3), 2.63 (3H, s, Ca-
CHs), 3.94, 3.95, 3.98 (each 3H, s, 30CH3), 7.21 (1H, d, J = 8.6 Hz, Cs-H), 7.82(1H, 4, J = 8.6 Hz, C4-H).
6¢: Yield 68%. Ms m/z (%): 277 (M, 49), 260 (100), 230 (50). High-resolution ms Calcd for C;5H¢NOy:
277.1314. Found: 277.1315. 'H-Nmr (270 MHz) &: 1.23 (3H, t, J = 7.6 Hz, CH,CH3), 2.63 (3H, s, Ca-
CHs), 2.87 (2H, q, J = 7.6 Hz, CH,CHj3), 3.94, 3.99, 4,00 (each 3H, s, 30CH3), 7.21 (1H, d, 7 = 8.6 Hz,
Cs-H), 7.81 (1H, d, J = 8.6 Hz, C4-H).

6d: Yield 57%. Ms m/z (%): 291 (M, 18), 275 (53), 274 (48), 260 (100). High-resolution ms Calcd for
C1gH2:NOy: 291.1470. Found: 291.1477. 'H-Nmr (270 MHz) &: 1.02 (3H, ¢, J = 7.6 Hz, CH,CH3), 1.63
(2H, sextet, J = 7.6 Hz, CH,CH3), 2.63 (3H, s, C-CHs), 2.81 (2H, t, J =7.6 Hz, CH,CH>CH3), 3.93 (3H,
s, OCHg), 3.98 (6H, s, 20CH3), 7.21 (1H, d, J = 8.6 Hz, C3-H), 7.82 (1H, d, J = 8.6 Hz, C4-H).

6e: Yield 70%. Ms m/z (%): 305 (M*, 31), 289 (46), 288 (100), 274 (61), 260 (27). High-resolution ms
Calcd for Ci7H,3NOQy4: 305.1627. Found: 305.1631. 'H-Nmr (270 MHz) &: 0.96 (3H, t, J = 7.3 Hz,
CH,CH3), 1.44 (2H, sextet, J = 7.3 Hz, CH,CH3), 1.5-1.65 (2H, m, CH>CH»CH3), 2.63 (3H, s, C2-CH3),
2.82 (2H, t, J = 7.7 Hz, CH»(CH»)>,CH3), 3.93 (3H, s, OCHj3), 3.98 (6H,s,20CH3), 7.21 (1H, d, J=8.6
Hz, C3-H), 7.81 (1H, d, J= 8.6 Hz, C4-H).
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6f. Yield 72%. Ms m/z (%): 319 (M*, 35), 303 (38), 302 (100), 288 (35). High-resolution ms Calcd for
C1sH2sNO4: 319.1783. Found: 319.1786. H-Nmr (270 MHz) 8: 0.91 (3H, t, J = 6.9 Hz, CH,CH3), 1.3-1.7
(6H, m, (CH2)3CH3), 2.71 (3H, s, C-CHj3), 2.82 (2H, t, J = 7.6 Hz, CH,(CH3)sCH3), 3.94, 3.99, 4.00
(each 3H, s, 30CH3), 7.26 (1H, d, /=8.3 Hz, Cs-H), 7.95 (1H, d, J= 8.3 Hz, C4-H).

6h: Yield 45%. Ms m/z (%): 361 (M*, 24), 345 (70), 344 (100), 330 (61), 260 {26). High-resolution ms
Calcd for C21H31NOy: 361.2253, Found: 361.2263. 'H-Nmr (400 MHz) 8: 0.88 (3H, t, J = 7.0 Hz,
CH2CH3), 1.2-1.7 (12H, m, (CH2)6CH3), 2.66 (3H, s, C,-CHa), 2.81 (2H, t, J = 7.9 Hz, CH,(CH3)sCH3),
3.94, 3.98, 3.99 (each 3H, s, 30CHj3), 7.23 (1H, d, J=8.5 Hz, C3-H), 7.87 (1H, d, /= 8.5 Hz, C4-H).
2-Acetoxymethyl-(7-alkyl-)5,6,8-trimethoxyquinolines (7a-f, h) A mixture of N-oxide (6a-f, h) (1 mmol)
and acetic anhydride (5 ml, 53 mmol) was refluxed for 1 h, and then evaporated. The residue was chromato-
graphed (eluting with ethy] acetate-hexane 1:9-3:2) to afford 7a-f, h.

7a: Yield 54%. mp 73-75°C (ether-hexane). Ms m/z (%); 291 (M, 96), 276 (96), 231 (100), 216 (52), 202
(57). Anal. Calcd for CysH 7sNOs: C, 61.85; H, 5.88; N, 4.81, Found: C, 61.83; H, 5.89; N, 4.85. IH-Nmr
{270 MHz) 8: 2.18 (3H, s, COCH3), 3.93, 4.04, 4,09 (each 3H, s, 30CH3), 5.43 (2H, s, CH,0), 6.88 (1H,
s, C7-H), 7.50 (1H, d, J = 8.6 Hz, C3-H), 8.43 (1H, 4, J = 8.6 Hz, C4-H).

7b: Yield 87%. mp 67-68°C (hexane). Ms m/z (%): 305 (M, 91), 290 (68), 245 (100), 230 (82), 216 (38).
Anal. Caled for Ci6H1oNOs: C, 62.94; H, 6.27; N, 4.59. Found: 62.91: H, 6.29; N, 4.47. 'H-Nmr (270
MHz) &: 2.20 (3H, s, COCH3), 2.40 (3H, s, C3-CH3), 3.96, 3.97, 4.06 (each 3H, s, 30CH3), 5.42 (2H, s,
CH;0), 7.40 (1H, d, J = 8.6 Hz, C3-H), 8.41 (1H, d, J = 8.6 Hz, C4-H).

7¢: Yield 78%. oil. Ms m/z (%): 319 (M*, 100), 304 (83), 259 (59), 244 (62). High-resolution ms Caled for
C17H;1NOs: 319.1419, Found: 319.1403. 'H-Nmr (270 MHz) &: 1.24 (3H, t, J = 7.6 Hz, CH,CH3), 2.20
(3H, s, COCHs), 2.88 (2H, q, J = 7.6 Hz, CH,CH3), 3.96, 4.00, 4.12 (each 3H, s, 30CHj3), 5.42 (2H, s,
CH0), 7.40 (1H, 4, J = 8.9 Hz, C;-H), 841 (1H, d, J = 8.9 Hz, Cs-H).

7d: Yield 88%. oil. Ms m/z (%): 333 (M*, 98), 318 (100), 273 (71). High-resolution ms Calcd for CigHzs-
NOs: 333.1576. Found: 333.1593. 1H-Nmr (400 MHz) &: 1.02 (3H, t, 7 = 7.3 Hz, CH,CH,), 1.64 (2H,
sextet, J = 7.3 Hz, CH,CH3), 2.20 (3H, s, COCH3), 2.82 (2H, t, J =7.3 Hz, CHoCH,CHa4), 3.95, 3.99, 4.11
(each 3H, s, 30CHa3), 5.42 (2H, s, CH20), 7.40 (1H, d, 7 = 8.9 Hz, C3-H), 8.41 (1H, d, J = 8.9 Hz, C4-H).
Te: Yield 81%. oil. Ms m/z (%): 347 M+, 100), 332 (91), 318 (44), 287 (65). High-resolution ms Calcd for
Ci9H2sNO5: 347.1732. Found: 347.1750. 'H-Nmr (400 MHz) &: 0.96 (3H, t, J = 7.3 Hz, CH,CH3), 1.45
(2H, sextet, J = 7.3 Hz, CH,CH3), 1.5-1.65 (2H, m, CHCH,CHs), 2.20 (3H, s, COCHs), 2.84 (2H, t, J =
7.6 Hz, CH2(CH2)>CHa3), 3.95, 4.00, 4.11 (each 3H, s, 30CHj3), 5.45 (2H, s, CH;0), 7.41 (1H, d, /=8.6
Hz, C;-H), 8.43 (1H, d, /= 8.6 Hz, C4-H).

7f: Yield 76%. oil. Ms m/z {(%): 361 (M*, 100), 346 (66), 318 (35), 301 (50). High-resolution ms Calcd for
CaoH27NOs: 361.1889. Found: 361.1884, H-Nmr (400 MHz) &: 0.91 (3H, 1, / = 7.0 Hz, CH,CH3), 1.3-
1.7 (6H, m, (CH2)3CHs), 2.20 (3H, s, COCHj3), 2.83 (2H, t, J = 7.6 Hz, CH,(CH3)3CH3), 3.95, 3.99, 4.11
{each 3H, s, 30CH;), 5.44 (2H, s, CH,0), 7.40 (1H, d, 7=8.6 Hz, Cs-H), 8.42 (1H, d, J=8.6 Hz, C;-H).
7h: Yield 76%. oil. Ms m/z (%): 403 (M*, 100), 388 (62), 343 (48), 318 (37). High-resolution ms Calcd for
Ca3H33NOs: 403.2358. Found: 403.2343. 'H-Nmr (400 MHz) 6: 0.88 (3H, t, J = 7.0 Hz, CH,CH3), 1.2-1.7
(12H, m, (CH32)sCH3), 2.20 (3H, s, COCHg3), 2.82 (2H, t, J = 7.6 Hz, CH2(CH32)sCH3), 3.95, 3.99, 4.10
(each 3H, s, 30CHj3), 5.41 (2H, s, CH»0), 7.39 (1H, d, J=8.6 Hz, C3-H), 8.40 (1H, d, J= 8.6 Hz, C4-H).
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7-Alkyl-5,6,8-trimethoxyquinolines (8d-i) Acrorein (3.36 g, 60 mmol) was added dropwise to a refluxing
solution of 3-alkyl-2,4,5-trimethoxyaniline (4d-i) (10 mmol) in 6 N HCl (100 mi), and the resulting solution was
refluxed for an additional 20 min. The reaction mixture was cooled, diluted with water (100 ml), washed with
ether (2 x 100 ml), basified with 10% NaOH solution, and extracted with CH,Cl; (3 x 100 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 8d-i.

8d: Yield 54%. oil. Ms m/z (%): 261 (M*, 47), 246 (100). High-resolution ms Caled for C;sH oNOs5:
261.1365. Found: 261.1348. 1H-Nmr (400 MHz) &: 1.04 (3H, t, J = 7.3 Hz, CHCH3), 1.65 (2H, sextet, J =
7.3 He, CH,CHa), 2.83 (2H, t, J =7.3 Hz, CH,CH,CH3), 3.96, 4.00, 4.10 (each 3H, s, 30CH3), 7.36 (1H,
dd, J= 8.5, 43 Hz, C3-H), 8.41 (1H, dd, J = 8.5, 1.8 Hz, C4-H), 8.85 (IH, dd, J = 4.3, 1.8 Hz, C5-H).

8e: Yield 60%. oil. Ms m/z (%): 275 (M*, 60), 260 (100), 246 (38). High-resolution ms Caled for
C1sH,1NO3: 275.1521. Found: 275.1533. 'H-Nmr (400 MHz) 8: 098 (3H, t, J = 7.3 Hz, CH,CH3), 1.47
(2H, sextet, J = 7.3 Hz, CH,CHj3), 1.55-1.65 (2H, m, CH,CH;CH3), 2.85 (2H, t, J = 7.6 Hz,
CH,(CH;),CH3), 3.96, 4.00, 4.10 (each 3H, s, 30CHj3), 7.35 (1H, dd, /=8.6, 4.3 Hz, C3-H), 8.40 (1H, dd,
J=86, 1.8 Hz, C4-H), 8.84 (1H, dd, J = 4.3, 1.8 Hz, C,-H).

8f: Yield 49%. oil. Ms m/z (%): 289 (M*, 67), 274 (100), 246 (39). High-resolution ms Caled for
C17H3NO3: 289.1678. Found: 289.1686. H-Nmr (400 MHz) &: 0.92 (3H, t, J = 7.0 Hz, CH,CH3), 1.3-1.7
(6H, m, (CH1)3CHa), 2.84 (2H, 1, J = 7.9 Hz, CH2(CH3)3CHj3), 3.96, 4.00, 4.10 (each 3H, s, 30CH3), 7.35
(1H, dd, 7=8.6, 4.3 Hz, C3-H), 8.41 (1H, dd, J= 8.6, 1.8 Hz, C4-H), 8.84 (1H, dd, J = 4.3, 1.8 Hz, C3-H).
8g: Yield 44%. oil. Ms m/z (%): 303 (M*, 62), 288 (100), 246 (39). High-resolution ms Caled for
C1gH25NO5: 303.1834, Found: 303.1849. 1H-Nmr (400 MHz) §: 0.90 (3H, t, J = 7.0 Hz, CH,CH5), 1.2-1.7
(8H, m, (CH3)4CH3), 2.84 (2H, t, J = 7.9 Hz, CH3(CH,)4CH3), 3.96, 4.00, 4.10 (each 3H, s, 30CH3), 7.35
(1H, dd, F=8.5, 4.3 Hz, Cs-H), 8.40 (1H, dd, 7=8.5, 1.8 Hz, C4-H), 8.84 (1H, dd, J = 4.3, 1.8 Hz, C,-H).
8h: Yield 66%. oil. Ms m/z (%): 331 (M1, 44), 316 (100), 246 (48). High-resolution ms Calcd for CapHzgNOs:
331.2147. Found: 331.2142. 'H-Nmr (400 MHz) &: 0.88 (3H, t, J = 7.0 Hz, CHyCH5), 1.2-1.7 (12H, m,
(CH2)sCH3), 2.84 (2H, t, J = 7.9 Hz, CH2(CH3)sCH3), 3.96, 4.00, 4.10 (each 3H, s, 30CHa3), 7.35 (1H,
dd, J=8.5, 4.3 Hz, C3-H), 8.40 (1H, dd, 7=8.5, 1.8 Hz, C4-H), 8.84 (1H, dd, J = 4.3, 1.8 Hz, C,-H).

8i: Yield 42%. oil. Ms m/z (%): 387 (M*, 41), 372 (100), 246 (58). High-resolution ms Caled for C24H37NOs:
387.2773. Found: 387.2795. !H-Nmr (400 MH2) &: 0.88 (3H, t, J = 7.0 Hz, CH,CH#3), 1.2-1.7 (20H, m,
(CH2010CHa), 2.84 (2H, t, J = 7.9 Hz, CH2(CH3)16CH3), 3.96, 4.00, 4.10 (each 3H, s, 30CH3), 7.36 (1H,
dd, 7=8.6, 4.3 Hz, C3-H), 8.42 (1H, dd, 7= 8.6, 1.8 Hz, C4-H), 8.85 (1H, dd, J = 4.3, 1.8 Hz, C;-H).
(7-Alkyl-)5,6,8-trimethoxy-4-methylquinolines (9a-f) Methy! vinyl ketone (1.40 g, 20 mmol) was added
drepwise to a refluxing solution of (3-alkyl-)2,4,5-trimethoxyaniline (4a-f) (10 mmol) in 6 N HC] (100 ml), and
the resulting solution was refluxed for an additional 90 min. The reaction mixture was cooled, diluted with water
(100 ml), washed with ether (2 x 100 mi), basified with 10% NaOH solution, and extracted with CHCl; (3 x
100 ml). The extract was washed with water, dried, and evaporated. The residue was chromatographed (eluting
with ethyl acetate-hexane 1:1-4:1) to afford 9a-f.

9a: Yield 22%. mp 47-49°C (ether-hexane). Ms m/z (%) 233 (M, 35), 218 (100). Anal. Caled for
C13H5sNOs: C, 66.94; H, 6.48; N, 6.00. Found: C, 67.11; H, 6.52; N, 5.97. 'H-Nmr (400 MHz) &: 2.89
(3H, 5, C4-CHj3), 3.85, 4.03, 4.08 (each 3H, s, 30CH3), 6.89 (1H, s, C5-H), 7.16 (1H, d, J = 4.3 Hz, Cs-
H), 8.62 (1H, d, J = 4.3 Hz, C;-H).
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9b: Yield 32%. oil. Ms m/z (%). 247 (M*, 25), 232 (100). High-resolution ms Calcd for C;4H7NO3:
247.1208. Found: 247.1212, 'H-Nmr (270 MHz) &: 2.42 (3H, s, C7-CHs), 2.89 (3H, s, C4-CH3), 3.91,
3.93, 4.02 (each 3H, s, 30CH3), 7.12 (1H, 4, 7 = 4.3 Hz, C3-H), 8.69 (1H, d, J = 4.3 Hz, Cs-H).

9c: Yield 50%. oil. Ms m/z (%): 261 (MT, 43), 246 (100). High-resolution ms Calcd for C;sH1gNOs3:
261.1365. Found: 261.1374. IH-Nmr (270 MHz) &: 1.27 (3H, t, J = 7.6 Hz, CH,CH3), 2.89 (2H, q, J= 7.6
Hz, CH,CHj), 2.91 (3H, s, C4-CHs), 3.90, 3.98, 4.08 (each 3H, s, 30CH,), 7.15 (1H, d, J = 4.6 Hz, Cs-
H), 8.71 (1H, d, J = 4.6 Hz, C,-H).

9d: Yield 68%. oil. Ms m/z (%): 275 (M+, 39), 260 (100). High-resolution ms Caled for C1gHz1NOs:
275.1521. Found: 275.1545. 'H-Nmr (400 MHz) 8: 1.04 (3H, t, J = 7.3 Hz, CH;CH3), 1.66 (2H, sextet, J =
7.3 Hz, CH,CH3), 2.82 (2H, t, F = 7.3 Hz, CH,CHyCH3), 2.87 (3H, s, C4-CH3), 3.88, 3.96, 4.05 (each 3H,
s, 30CH3), 7.09 (1H, d, J = 4.3 Hz, C3-H), 8.65 (IH, d, J = 4.3 Hz, C;-H).

9e: Yield 67%. oil. Ms m/z (%): 289 (M1, 46), 274 (100), 260 (27). High-resolution ms Caled for
Cy7H23NOs3: 289.1678. Found: 289.1704. !H-Nmr (270 MHz) 8: 0.97 (3H, t, J = 7.3 Hz, CH,CH3), 1.46
(2H, sextet, J = 7.3 Hz, CH,CH3), 1.55-1.7 (2H, m, CH2CH2CH3), 2.84 (2H, t, J = 7.6 Hz, CH3(CH2)a-
CHs), 2.88 (3H, s, C4-CH3), 3.89, 3.97, 4.06 (each 3H,s, 30CH;), 7.11 (1H, d, J=4.3 Hz, C;-H), 8.67
(1H, d, J=4.3 Hz, C2-H).

9f: Yield 59%. oil. Ms m/z (%): 303 (M*, 63), 288 (100), 260 (27). High-resolution ms Calcd for
C1sH25NO3: 303.1834. Found: 303.1839. !H-Nmr (400 MHz) &: 0.92 (3H, t, J = 7.0 Hz, CH;CH»), 1.3-1.7
(6H, m, (CH2);CH3), 2.83 (2H, t, J = 7.9 Hz, CH3(CH»)3:CH3), 2.87 (3H, s, C4-CHj), 3.88, 3.96, 4.05
(each 3H, s, 30CHj3), 7.08 (1H, ¢, J=4.3 Hz, C5-H), 8.63 (1H, 4, J=4.3 Hz, C-H).

7-Hexyl- (or 7-Octyl-)5,6,8-trimethoxy-4-methylquinoline (9g, h) Methyl vinyl ketone (2.50 g, 35 mmol),
m-nitrobenzenesulfonic acid (1.88 g, 9 mmol), ZnCl, (0.18 g, 1.3 mmol), and concentrated HCI (1.5 ml) were
added to a solution of 3-hexyl- (or 3-octyl-)2,4,5-trimethoxyaniline (4g, h) (10 mmol) in ethanol (200 ml). The
resulting solution was refluxed for 3 h, and evaporated. The residue was diluted with water (100 ml), basified
with 10% NaOH solution, and extracted with CH,Cl, (3 x 100 ml). The extract was washed with water, dried,
concentrated, and chromatographed (eluting with ethyl acetate-hexane 1:9-3:7) to afford 9g, h.

9g: Yield 69%. oil. Ms m/z (%) 317 (MT, 47), 302 (100), 260 (28). High-resolution ms Caled for
C1oHzNO3: 317.1991, Found: 317.1996. 1H-Nmr (400 MHz) &: 0.90 (3H, t, J = 7.0 Hz, CH,CH3), 1.3-1.7
(8H, m, (CH3)4CH3), 2.83 (2H, 1, J = 7.9 Hz, CH,(CH3)4CH3), 2.87 (3H, s, C4-CH3), 3.88, 3.96, 4.05
(each 3H, s, 30CH;), 7.08 (1H, d, J=4.6 Hz, C3-H), 8.64 (1H, d, J=4.6 Hz, C;-H).

9h: Yield 75%. oil. Ms m/z (%): 345 (M*, 61), 330 (100), 260 (28). High-resolution ms Calcd for
C21H3)NO5: 345.2304. Found: 345.2320. H-Nmr (400 MHz) &: 0.88 (3H, t, J = 7.0 Hz, CH,CHj3), 1.2-1.7
(12H, m, {CH)¢CH3), 2.83 (2H, t, J = 7.9 Hz, CH3(CH;)¢CH3), 2.87 (3H, s, C4-CH3), 3.88, 3.96, 4.05
(each 3H, s, 30CH3), 7.08 (1H, d, J=4.6 Hz, C3-H), 8.64 {1H, d, J=4.6 Hz, C3-H).
(7-Alkyl-)5,6,8-trimethoxy(-4-methyl)quinoline N-Oxides (10d-h, 11a-h) m-Chloroperoxybenzoic acid
(80% purity, 270 mg, 1.25 mmol) was added to a solution of quinoline (8¢-h, 9a-h) (1 mmol) in CH,Cl, (10
ml). The resulting mixture was left for 16 h, and the precipitated crystals were filtered off. The filtrate was
washed with saturated agueous NaHCO; solution (3 x 10 ml) and water, dried, concentrated, and
chromatographed. Elution with ethyl acetate was discarded, and further elution with ethyl acetate-CH;OH
(100:1-7;3) afforded N-oxide (10d-h, 11a-h).
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104: Yield 72%. Ms m/z (%): 277 (M*, 15), 261 (53), 260 (38), 246 (100). High-resolution ms Caled for
C15H1gNOy4: 277.1314. Found: 277.1314. H-Nmr (270 MHz) &: 1.03 (3H, t, / = 7.6 Hz, CHCH3), 1.64
(2H, sextet, J = 7.6 Hz, CH,CH3), 2.82 (2H, t, J =7.6 Hz, CH,CH2CH3}, 3.94, 3.97, 400 (each 3H, s,
30CH32), 7.17 (1H, dd, J = 8.6, 6.3 Hz, C3-H), 7.98 (1H, dd, J = 8.6, 1.0 Hz, C4-H), 8.44 (1H, dd, J = 6.3,
1.0 Hz, C;-H).

10e: Yield 95%. Ms m/z (%): 291 (M1, 31), 275 (41), 274 (100), 260 (45). High-resolution ms Caled for
C16H21NOy: 291.1470. Found: 291.1463. 'H-Nmr (400 MHz} §: 0.97 (3H, t, J = 7.3 Hz, CH;,CHj3), 1.46
(2H, sextet, J = 7.3 Hz, CH,CH}3), 1.5-1.65 (2H, m, CH,CH2CH3,), 2.84 (2H, t, J = 7.6 Hz,
CH,(CH,),CHs), 3.95, 3.97, 4.01 (each 3H, s, 30CH3), 7.23 (1H, dd, J=8.6, 6.1 Hz, C3-H), 8.06 (1H. d, J
=8.6 Hz, C4-H), 8.52 (1H, d, J = 6.1 Hz, C;-H).

10f: Yield 75%. Ms m/z (%): 305 (M*, 31), 289 (45), 288 (100), 274 (45). High-resolution ms Calcd for
C17H23NO4: 305.1627. Found: 305.1623. 'H-Nmr (270 MHz) &: 0.92 (3H, t, J = 6.9 Hz, CH,CH3), 1.3-1.7
(6H, m, (CH,);CH3), 2.82 (2H, t, J = 7.6 Hz, CH3{CH;)sCHs), 3.94, 3.97, 400 (each 3H, s, 30CH3;), 7.18
(1H, dd, J=8.6, 6.3 Hz, Cs-H), 7.97 (1H, d, J=8.6 Hz, C4-H), 8.43 (1H, d, J = 6.3 Hz, C;-H).

10g: Yield 71%. Ms m/%z (%): 319 (M*+, 5), 303 (64), 288 (100), 246 (38). High-resolution ms Calcd for
C1gH25NO0y4: 319.1783. Found: 319.1787. 'H-Nmr (270 MHz) &: 0.90 (3H, t, J = 6.9 Hz, CH;CH3), 1.2-1.7
(8H, m, (CH2)4CHj), 2.81 (2H, t, J = 7.6 Hz, CH,{(CH;),CHa), 3.94, 3.96, 4.00 (each 3H, s, 30CHj3), 7.15
(1H, dd, 7=8.6, 5.9 Hz, C3-H), 7.91 (1H, dd, J= 8.6, 1.3 Hz, C4-H), 8.36 (1H, dd, / = 5.9, 1.3 Hz, C;-H).

10h: Yield 80%. Ms m/z (%): 347 (M*, 25), 331 (77), 330 (100), 316 (56). High-resolution ms Calcd for
CooHagNOy: 347.2096. Found: 347.2098. 'H-Nmr (400 MHz) &: 0.88 (3H, t, J = 7.0 Hz, CH;CHs), 1.2-1.7
(12H, m, (CH;)¢CH3), 2.81 (2H, t, J = 7.6 Hz, CH»(CH3)¢CH3), 3.94,3.96, 4.00 (each 3H, s, 30CH;), 7.16
(1H, dd, J=8.6, 6.1 Hz, C3-H), 7.94 (1H, dd, J=8.6, 1.2 Hz, C4-H), 8.39 (1H, dd, J = 6.1, 1.2 Hz, C;-H).

11a: Yield 31%. Ms m/z (%): 249 (M, 17), 233 (45), 218 {100). High-resolution ms Calcd for C;3H;sNO4:
249.1001. Found: 249.0993. 'H-Nmr (270 MHz) &: 2,79 (3H, s, C4-CHj3), 3.83, 4.01, 4.02 (each 3H, s,
30CHs;), 6.89 (IH, d, /= 6.3 Hz, C3-H), 6.92 (1H, s, C+-H), 8.16 (1H, d, J = 6.3 Hz, C;-H).

11b: Yield 67%. Ms m/z (%): 263 (M*, 16), 247 (45), 246 (31), 232 (100). High-resolution ms Calcd for
C14H17NOy: 263.1157. Found: 263.1143. 'H-Nmr (270 MHz) &: 2.39 (3H, s, C3-CH3), 2.79 (3H, s, Cs-
CHs), 3.87, 3.92, 3.93 (each 3H, s, 30CH;3), 6.88 (1H, d, J = 6.3 Hz, C3-H), 8.24 (1H, d, J = 4.3 Hz, C,-H).
11¢: Yield 66%. Ms m/z (%): 277 (M*, 16), 261 (35), 260 (27), 246 (100). High-resolution ms Calcd for
CisHgNOy: 277.1314. Found: 277.1323. 'H-Nmr (270 MHz) 8: 1.24 (3H, t, J = 7.6 Hz, CH,CH3), 2.79
(3H, s, C4-CH3), 2.87 (2H, q, J = 7.6 Hz, CH,CH3), 3.87, 3.94, 3.97 (each 3H, s, 30CH3), 6.88 (1H, d, J
= 6.3 Hz, C3-H), 8.22 (1H, 4, J = 6.3 Hz, C;-H).

11d: Yield 60%. Ms m/z (%): 291 (M*, 5), 275 (38), 274 (19), 260 (100). High-resolution ms Caled for
C1sH21NOy: 291.1470. Found: 291.1469. H-Nmr (270 MHz) &: 1.03 (3H, t, J = 7.6 Hz, CH,CH3), 1.63
(2H, sextet, J = 7.6 Hz, CH,CH3), 2.79 (3H, s, C4-CH3), 2.80 (2H, t, J = 7.6 Hz, CH,CH3;CHj3), 3.86,
3.93, 3.95 (each 3H, s, 30CH;), 6.88 (1H, d, J = 6.3 Hz, C3-H), 8.22 (1H, 4, J = 6.3 Hz, C;-H}.

lle: Yield 63%. Ms m/z (%): 305 (M, 45), 289 (54), 288 (82), 274 (100), 260 (33). High-resolution ms
Caled for C17H3NQy4: 305.1627. Found: 305.1631. H-Nmr (270 MHz) &: 0.96 (3H, t, / = 7.3 Hz,
CH,CHS3), 1.45 (2H, sextet, J = 7.3 Hz, CH,CHzj), 1.5-1.7 (2H, m, CH;CH,CH3), 2.79 (3H, s, C4-CH3),
2.82 (2H, 1, J = 7.6 Hz, CH2(CH1),CH3), 3.86, 3.93, 3.95 (each 3H, s, 30CH3), 6.87 (1H, d, /=6.3 Hz,
Cs-H), 8.22 (1H, d, 7= 6.3 Hz, C;-H).
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11f: Yield 60%. Ms m/z (%): 319 (M, 28), 303 (36), 302 (100}, 288 (36). High-resolution ms Calcd for
Ci1sHosNO4: 319.1783. Found: 319.1757. 1H-Nmr (400 MHz) &: 0.92 (3H, t, J = 7.0 Hz, CH,CH3), 1.3-
1.7 (6H, m, (CH2)3CHs), 2.79 (3H, s, C4-CHa), 2.81 (2H, t, 7 = 7.9 Hz, CH»(CH3)3CH3), 3.86, 3.93, 3.95
{each 3H, s, 30CH3), 6.88 (1H, d, J=6.4 Hz, C3-H), 8.24 (1H, d, J=6.4 Hz, Cs-H).

11g: Yield 59%. Ms m/z (%) 333 (M*, 19), 317 (60), 316 (51), 302 (100}, 260 {29). High-resolution ms
Calced for C1gH27NOy4: 333.1940. Found: 333.1941. 'H-Nmr (270 MHz) &: 0.90 (3H, t, J = 6.9 Hz,
CH,;CH3), 1.3-1.7 (8H, m, (CH2)4CHs), 2.79 (3H, s, C4-CHs), 2.81 (2H, t, J = 7.6 Hz, CH2(CH3;)4CHa3),
3.86, 3.93, 3.95 (each 3H, s, 30CH3), 6.88 (1H, d, /=6.3 Hz, Cs-H), 8.22 (1H, d, /=6.3 Hz, C>-H).

11h: Yield 62%. Ms m/z (%): 361 (M1, 20), 345 (73), 344 (57), 330 (100), 260 (31). High-resolution ms
Calcd for Co1H31NOy4: 361.2253. Found: 361.2246. H-Nmr (400 MHz) &: 0.88 (3H, t, J = 7.0 Hz, CH,CH3),
1.2-1.7 (12H, m, (CH.)¢CH3), 2.80 (2H, t, J = 7.9 Hz, CH,(CH2)sCH3), 2.80 (3H, s, C4-CHj3), 3.86, 3.93,
3.95 {each 3H, s, 30CH3), 6.90 (LH, d, /=6.4 Hz, C3-H), 8.27 (1H, d, /= 6.4 Hz, C;-H).
(7-Alkyl-)2-chlore-5,6,8-trimethoxy(-4-methyl)quinolines (12a-h, 13a-h} A mixture of N-oxide (10a-h,
11a-h) (1 mmol) and phosphorous oxychloride (4 ml, 43 mmol) was heated at 50-100°C for 10 min. The
reaction mixture was cooled, poured into ice-water (40 ml), and extracted with CH2Cly (3 x 40 ml). The extract
was washed with water, dried, and evaporated. The residue was chromatographed (eluting with ethyl acetate-
hexane 3:7) to afford 2-chloroquinoline (12a-h, 13a-h).

12a; Yield 77%. mp 146-147°C (ether-hexane). Ms m/z (%): 255 (M++2, 20), 253 (M, 61), 240 (34), 238
(100). Anal. Caled for C12HysNO3Cl: C, 56.82; H, 4.77; N, 5.52. Found: C, 56.96; H, 4.70; N, 5.46. |H-
Nmr (270 MHz) &: 3.92, 4.03, 4.06 (each 3H, s, 30CH3), 6.88 (1H, s, C7-H), 7.38 (1H, d, J = 8.9 Hz, Cs-
H}, 8.34 (1H, d, J = 8.9 Hz, C4-H).

12h: Yield 83%. mp 47-51°C (CH5Cla-hexane). Ms m/z (%): 269 (M1+2, 20), 267 (M, 59), 254 (36), 252
(100). Anal. Caled for C13H14NO3Cl: C, 58.32; H, 5.27; N, 5.23. Found; C, 58.14; H, 5.30; N, 5.18. 1H-
Nmr {270 MHz) 8: 2.39 (3H, s, C7-CH3), 3.95, 3.97, 4.06 (each 3H, s, 30CH3), 7.31 (1H, d, J = 8.9 Hz,
C3-H), 8.33 (1H, d, J = 8.5 Hz, C4-H).

12¢: Yield 86%. mp 53-55°C (hexane). Ms m/z (%): 283 (M*+2, 14), 281 (MT, 41), 268 (35), 266 (100).
Anal. Caled for C14H16NO3Cl: C, 59.68; H, 5.72; N, 4.97. Found: C,59.62; H, 5.73; N, 4.92. IH-Nmr (270
MHz) &: 1.23 (3H, 1, J = 7.6 Hz, CH,CH3), 2.87 (2H, q, J = 7.6 Hz, CH,CH3), 3.95, 3.99, 4.11 (each 3H,
s, 30CH3), 7.31 (1H, d, 7 = 8.9 Hz, C5-H), 8.33 (1H, d, J = 8.9 Hz, C4-H).

12d: Yield 74%. mp 65-66°C (hexane). Ms m/z (%): 297 (M*+2, 23), 295 (M+, 58), 284 (34), 280 (100).
Aral. Calcd for C15sH gNOsCl: C, 60.91; H, 6.13; N, 4.74. Found: C, 60.75; H, 6.11; N, 4.69. 1H-Nmr (400
MHz) & 1.02 (3H, t, J = 7.3 Hz, CHCH3), 1.63 (2H, sextet, J = 7.3 Hz, CH,CH3), 2.81 (2H, t, 7=7.3 Hz,
CH,CH,CH;), 3.95, 3.98, 4.10 (each 3H, s, 30CH3), 7.30 (1H, d, J = 8.6 Hz, C5-H), 8.33 (1H, d, /= 8.6
Hz, C4-H).

12e: Yield 84%. oil. Ms m/z (%): 311 (M*+2, 25), 309 (M, 68), 296 (35), 294 (100), 282 (11), 280 (35).
High-resolution ms Caled for C1gH2oNO3Cl: 309.1131. Found: 309.1129, 'H-Nmr (400 MHz) &: 0.96 (3H, t,
J =13 Hz, CH;CH3), 1.45 (2H, sextet, J = 7.3 Hz, CH,CH3), 1.5-1.65 (2H, m, CH,CH;CH3), 2.83 (2H, t,
J = 7.6 Hz, CH:(CH;3),CH3), 3.95, 3.98, 4.10 (each 3H, s, 30CHS3), 7.30 (1H, d, J= 8.6 Hz, C3-H), 8.32
(1H, d, /7=8.6 Hz, C4-H).

12f: Yield 87%. oil, Ms m/z (%); 325 (M*+2, 31), 323 (M™, 89), 310 (35), 308 (100), 282 (12), 280 (36).
High-resolution ms Calcd for C17H23NO3Cl: 323,1288, Found: 323.1312. H-Nmr (270 MHz) &: 0.91 (3H, t,
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J = 7.0 Hz, CH,CH3), 1.3-1.7 (6H, m, (CH2)3CH3), 2.82 2H, t, J = 7.6 Hz, CH(CH;)3CHs3), 3.95, 3.98,
4.10 (each 3H, s, 30CH;), 7.30 (1H, d, /= 8.6 Hz, Cs-H), 8.32 (1H, d, /= 8.6 Hz, C4-H).

12g: Yield 84%. oil. Ms m/z (%): 339 (M*+2, 29), 337 (M™, 78), 324 (36), 322 (100), 282 (12), 280 (35).
High-resolution ms Caled for C;gH24NO5Cl: 337.1444, Found: 337.1449, 'H-Nmr (400 MHz) &: 0.90 (3H, ¢,
J =7.0Hz, CH,CHj3), 1.2-1.7 (8H, m, (CH>);CH3), 2.82 (2H, t, J = 7.9 Hz, CH,(CH;)4CH3), 3.95, 398,
4.10 (each 3H, s, 30CH3), 7.30 (1H, d, J= 8.6 Hz, C3-H), 8.32 (1H, d, J=8.6 Hz, C4-H).

12h: Yield 75%. oil. Ms m/z (%): 367 (MT+2, 36), 365 (M*, 100), 352 (30), 350 (80), 282 (12), 280 (35).
High-resolution ms Calcd for CogH2gNO3Cl: 365.1757. Found: 365.1734. 'H-Nmr (400 MHz) &: 0.88 (3H, t,
J =70 Hz, CH;CHs), 1.2-1.7 (12H, m, (CH)sCHs), 2.81 (2H, t, J = 7.6 Hz, CH»(CH,)sCHa), 3.95, 3.98,
4.10 (each 3H, s, 30CHjy), 7.30 (1H, d, /= 8.9 Hz, C3-H), 8.32 (1H, d, J=8.9 Hz, C4-H).

13a: Yield 63%. mp 148-149°C (CHyClz-ether). Ms m/z (%): 269 (MT+2, 20), 267 (M*, 57), 254 (35), 252
(100). Anal. Calcd for C13H14NO1ClL: C, 58.32; H, 5.27; N, 5.23. Found: C, 58.32; H, 5.28; N, 5.19. 1H-
Nmr (270 MHz) &: 2.85 (3H, d, J = 0.7 Hz, C4;-CH,), 3.85, 4,02, 4.05 (cach 3H, s, 30CH3;), 6.89 (1H, s,
C+H), 7.14 (1H, q, J = 0.7 Hz, C3-H).

13b: Yield 86%. mp 68—-72°C (CHaCly-hexane). Ms m/z (%): 283 (M1+2, 17), 281 (M, 50), 268 (33), 266
{100). Anal. Caled for C4H1gNOsCL: C, 59.68; H, 5.72; N, 4.97. Found: 59.45; H, 5.71; N,4.89. 1H-Nmr
(270 MHz) &: 2.39 (3H, s, C;-CH3), 2.83 (3H, d, 7 = 0.7 Hz, C4-CH3), 3.89, 391, 4.01 (each 3H, s,
30CHj3), 7.08 (1H, q, J = 0.7 Hz, C3-H).

13¢: Yield 71%. mp 82-84°C (hexane). Ms m/z (%): 297 M++2, 17), 295 (M, 48), 282 (34), 280 (100).
Anal. Calcd for C1sHgNO3CL C, 60.91; H, 6.13; N, 4.74. Found: C, 60.90; H, 6.23; N, 4.67. TH-Nmr (270
MHz) &: 1.23 (3H, 1, J = 7.6 Hz, CH;CH3), 2.83 (3H, s, C4-CH;), 2.86 (2H, q, J = 7.6 Hz, CH,CH3), 3.88,
3.96, 4.06 (each 3H, s, 30CH3), 7.07 (1H, s, C3-H).

13d: Yield 84%. mp 41-43°C (hexane). Ms m/z (%): 311 (MT+2, 16), 309 (M+, 46), 296 (35), 294 (100).
Anal. Caled for C1sH2NO3Cl: C, 62.03; H, 6.51; N, 4.52. Found: 61.93; H, 6,56; N, 4.49. 1H-Nmr (270
MHz) &: 1.02 (3H, t, J = 7.6 Hz, CH,CH3), 1.63 (2H, sextet, J = 7.6 Hz, CH,CH3), 2.79 (2H, t, F =7.6 Hz,
CH,CH,CH3), 2.83 (3H, d, J = 1.0 Hz, C4-CHs3), 3.87, 3.94, 4.05 (each 3H, s, 30CH3), 7.07 (1H, q, / =
1.0 Hz, Cs-H).

13e: Yield 84%. oil. Ms m/z (%): 325 (M++2, 17), 323 (M, 50), 310 (35), 308 (100). High-resolution ms
Caled for Ci7H2oNO5CE 323.1288. Found: 323.1288. 1H-Nmr (270 MHz) & 0.96 (3H, t, J = 7.3 Hz,
CH,CH3), 1.44 (2H, sextet, J = 7.3 Hz, CH,CH3), 1.5-1.65 (2H, m, CH,CHCH3), 2.81 (2H, t, /= 7.9 Hz,
CH3(CH,)2CHs), 2.83 (3H, d, J = 1.0 Hz, C4-CH,), 3.87, 3.95, 4.05 (each 3H,s, 30CH3), 7.07 (1H, q, /=
1.0 HZ, C3-H).

13f: Yield 85%. oil. Ms m/z (%): 339 (M++2, 24), 337 (M, 68), 324 (36), 322 (100), 296 (9), 294 (27).
High-resolution ms Calcd for CygH24NO3ClL: 337.1444, Found: 337.1437. 'H-Nmr (400 MHz) &: 0.91 (3H, t,
J =70 Hz, CH;CHj3), 1.3-1.7 (6H, m, (CH2)3CH3), 2.80 (2H, t, J = 7.9 Hz, CH2(CH2)sCH3), 2.83 (3H, d,
J = 0.6 Hz, C4-CH3), 3.87, 3.94, 4.05 (each 3H, s, 30CH3), 7.07 (1H, q, J = 0.6 Hz, C3-H).

13g: Yield 89%. oil. Ms m/z (%): 353 (M++2, 200, 351 (M, 55), 338 (36), 336 (100}, 296 (9), 294 (26).
High-resolution ms Calcd for CyoHzsNG3Cl: 351.1601. Found: 351.1608. 'H-Nmr (400 MHz) §: 0.89 (3H, 1,
J=7.0Hz, CH,CH>), 1.3-1.7 (8H, m, (CH2)4CH3), 2.80 (2H, t, 7 = 7.9 Hz, CH,(CH3),CH3), 2.83 (3H, d,
J =09 Hz, C4-CH3), 3.87, 3.94, 4.05 (each 3H, s, 30CH3), 7.07 (1H, q, J = 0.9 Hz, C3-H).
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13h; Yield 86%. oil. Ms m/z (%): 381 (Mt++2, 37), 379 (M*, 100), 366 (34), 364 (96), 296 (9), 294 (28).
High-resolution ms Caled for CziHagNO3Cl: 379.1914. Found: 379.1909. 'H-Nmr (400 MHz) &: 0.88 (3H, t,
J=7.0Hz, CH;CH3), 1.3-1.7 (12H, m, (CH3)¢CH3), 2.80 (2H, t, J = 7.9 Hz, CH2(CH3)¢CH3), 2.83 (3H,
d, J = 0.9 Hz, C4-CHa), 3.87, 3.94, 4.05 (each 3H, s, 30CH3), 7.07 (1H, q, J = 0.9 Hz, C3-H).

Oxidative Demethylation of 5,6,8-Trimethoxyquinolinones (5, 7-9, 12, 13) A solution of CAN {1370 mg,
2.5 mmol) in acetonitrile-water (1:1, 5 ml) was added dropwise to 5,6,8-trimethoxyquinoline (5, 7-9, 12, 13)
(0.5 mmol) dissolved in acetonitrile-water ¢3:1, 10 ml) (or acetonitrile, 10 ml) containing (suspended) 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 {50 ml), and extracted with CH,Cl, (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-CHxCl,) to afford the corresponding p-quinone (14-19) and/or o-quinone (20-25).

Condensation of o-Quinones (22a, b) with o-Phenylenediamine (26) A mixture of o-quinone (22a, b} (0.2
mmol) and o-phenylenediamine (26} (22 mg, 0.2 mmol) in ethanol (8 ml) containing acetic acid (0.2 ml) was
refluxed for 30 min, and then evaporated. The residue was dissolved in CH>Clz (20 ml). The solution was
washed with 10% NaHCO; solution (20 ml) and water, dried, concentrated, and chromatographed {eluting with
CH,Cly-ethanol (19:1) or ethyl acetate-benzene (3:17)) to afford the corresponding pyridophenazine (27a, b).
27a: Yield 86%. mp 184-186°C (CH,Cly-hexane). Ms m/z (%): 261 (M, 100), 260 (83}, 232 (95), 231 (45),
230 (33). Anal. Caled for CgHN3O-1/4 HyO: C, 72.30; H, 4.36; N, 15.81. Found: C, 72.25; H, 4.63; N,
15.90. 'H-Nmr (400 MHz) &: 4.25 (3H, s, OCH3), 7.39 (1H, s, C¢-H), 7.74 (1H, dd, J = 8.1, 4.4 Hz, C»-
H), 7.77-71.90 (2H, m, Cs-H, C;o-H), 8.18 (1H, dd, J = 8.4, 1.1 Hz, Cz-H), 8.27 (1H, dd, J = 8.4, 1.1 Hz,
Cy11-H), 9.13 (1H, dd, J = 4.4, 1.8 Hz, C3-H), 9.58 (1H, dd, J = 8.1, 1.8 Hz, C{-H).

27b: Yield 82%. mp 187-189°C (ether-hexane). Ms m/z (%) 275 (M, 100}, 260 (69), 246 (64). Anal. Calcd
for C17H;3Nz0: C, 74.17; H,4.76; N, 15.26. Found: C,74.12; H, 4.55; N, 15.24. 'H-Nmr (270 MHz) &: 2.91
(3H, s, C¢-CHj), 4.23 (3H, s, OCH3), 7.69 (1H,dd, J = 7.9,4.3 Hz, C3-H), 7.82-7.94 (ZH, m, C¢-H, C1o-H),
8.28-8.39 (2H, m, Cg-H, Cy;-H), 9.12 {1H,dd, J.=4.3, 1.7 Hz, C5-H), 9.64 (1H, dd, J = 7.9, 1.7 Hz, C;-H).
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