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water (10 mL) was added drop wise to the pre-heated (70°
C.) mixture during 10 minutes. The heating source was then
removed and reaction proceeded with evolution of carbon
dioxide. After 10 minutes, reaction mixture was poured onto
ice, and resulting mixture was made alkaline with addition
of 30% NH,OH. Extracted with ethyl acetate (4x50 mL),
and combined extracts were washed with NaCl solution
(2x10 mL). Dried over Na,SO, and solvent removed in
vacuo to afford a mixture of mono and dicyclopentyl deriva-
tive that was separated by flash column chromatography
over silica gel (230400 mesh) to provide 5-Cyclopentyl-
6-methoxy-8-nitroquinoline and 2,5-dicyclopentyl-6-
methoxy-8-nitroquinoline.

Example 9

5-Cyclopentyl-6-methoxy-8-nitroquinoline

Yield: 52%; IR (KBr): 1535 and 1215 cm™ (NO,); 'H
NMR (CDCL): & 8.82 (d, 111, 2-Ar—H, J=4.1 Hz), 8.06 (d,
1H, 4-Ar—H, J=8.3 Hz), 7.42 (m, 1H, 3-Ar—H), 7.14 (s,
1H, 7-Ar—H), 3.98 (s, 311, OCH,), 3.15 (m, 11, CH), 1.64
(m. 8H, 4xCIL,) MS (EI): m/z 272 (M*).

Example 10

2,5-Dicyclopentyl-6-methoxy-8-nitroquinoline

Yield: 10%; IR (KBr): 1545, 1388 cm™ (NO,); '"H NMR
(CDCL,): & 8.09 (d, 1H, 4-Ar—H, J=8 Hz), 7.47 (d, 1H,
3-Ar—H, J=8 Hz), 7.17 (s, 1H, 7-Ar—H), 3.98 (s, 3H,
OCH,), 2.82 (m, 2H, 2xCH), 1.74 (m, 16H, 8xCH,); MS
(EI): m/z 340 (M™).

Examples listed below are prepared using the protocol
described above, and by reacting 6-methoxy-8-
nitroquinolines with isobutyric acid and cyclohexanecar-
boxylic acid respectively.

Example 11

5-Isopropyl-6-methoxy-8-nitroquinoline

Yield: 47%; IR (KBr): 1540 and 1388 cm™ (NO,); 'H
NMR (CDCL): 6 8.79 (d, 1H, 2-Ar—H, J=4.1 Hz), 8.07 (d,
1H, 4-Ar—H, J=8.2 Hz), 7.4 (dd, 1H, 3-Ar—H, J=8.2 Hz),
7.14 (s, 1H, 7-Ar—H), 3.95 (s, 3H, OCH,), 3.19 (m, 1H,
CH), 143 (d, 6H, 2xCHs,); **C NMR (CDCLy): & 156.97,
149.81, 134.32, 132.13, 128.01, 122.74, 118.86, 106.61.
56.27, 30.19, 20.69; MS (EI): m/z 246 (M").

Example 12

2,5-Diisopropyl-6-methoxy-8-nitroquinoline

Yield: 12%; IR (KBr): 1545 and 1395 cm™ (NO,); 'H
NMR (CDCL): 8 8.09 (d, 1H, 4-Ar—H, J=8.4 Hz), 7.47 (d,
1H, 3-Ar—H, J=8 Hz), 7.19 (s, 1H, 7-Ar—H), 3.99 (s, 3H,
OCHS,), 3.22 (m, 1H, 2xCH), 1.52 (d, 6H, 2xCH,), 1.48 (d,
6H, 2xCH,); MS (EI): m/z 288 (M™).

Example 13

5-Cyclohexyl-6-methoxy-8-nitroquinoline

Yield: 43%; IR (KBr): 1533 and 1386 cm™ (NO,); 'H
NMR (CDCLy): 6 8.79 (d, 1H, 2-Ar—H, J=4 Hz), 8.05 (d,
1H, 4-Ar—I, J=8.3 Hz), 7.43 (dd, 1H, 3-Ar—H, J=8.2 Hz),
713 (s, 1H, 7-Ar—H), 3.99 (s, 3H, OCH,), 2.82 (m, 1H,
CH), 1.67 (m, 10H, 5xCH,); >C NMR (CDCL): 6 156.37,
128.76, 127.54, 122.29, 106.23, 71.72, 55.87, 40.69, 29.63,
27.65, 26.71, 25.73, 19.09; MS (EI): m/z 286 (M*).
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Example 14

2,5-Dicyclohexyl-6-methoxy-8-nitroquinoline

Yield: 11%; IR (KBr): 1537 and 1382 cm™ (NO,); 'H
NMR (CDCL,): 6 8.09 (d, 1H, 4-Ar—H, J=8.2 Hz), 7.49 (d,
1H, 3-Ar—H, J=8.2 Hz), 7.12 (s, 1H, 7-Ar—H), 3.94 (s, 3H,
OCH,), 2.87 (m, 1H, 2xCH), 1.77 (m, 20H, 10xCH,); MS
(EI): m/z 368 (M™).

General Procedure for the Synthesis of Ring-Substituted
8-Quinolinamines

A solution of ring-substituted 8-nitroquinoline (5 mmol)
in -95% ethanol (20 mL) was hydrogenated over raney
nickel (T, grade) for ~6 h at 45 psi in a Parr hydrogenator.
Catalyst was removed by filtration, and solvent was
removed under reduced pressure to provide of ring-
substituted 8-quinolinamines as oil, which were subjected to
nest step reaction without any further purification.

Example 15

2-tert-Butyl-6-methoxy-8-quinolinamine

Yield: 86%; IR (KBr): 3480 and 3375 cm™' (NH,); 'H
NMR (CDCLy): 8 7.84 (d, 1H, 4-Ar—H; J=8.6 Hz), 7.41 (d,
1H, 3-Ar—H, J=8.6 Hz), 6.54 (d, 1H, 7-Ar—H, J=2.5 Hz),
6.43 (d, 1H, 5-Ar—H, J=2.5 Hz), 4.98 (bs, 1H, NH,), 3.83
(s, 3H, OCHL), 1.42 (s, 9H, 3xCHs); HRMS (ESI): m/z 231
(M+1).

Example 16

2-Adamantyl-6-methoxy-8-quinolinamine

Yield: 94%; IR (KBr): 3445-3353 cm™ (NH,); 'H NMR
(CDCLy): d 7.89 (d, 1H, 4-Ar—H, J=8.6 Hz), 7.41 (d, 1H,
3-Ar—H, J=8.6 Hz), 6.55 (d, 1H, 7-Ar—I, J=2.2 Hz), 6.45
(s, 11, 5-Ar—1, J=2.1 Hz), 5.21 (bs, 211, NIL,), 3.75 (s, 1H,
OCH,) 2.29-1.75 (m, 15H, 12xCH, and CH); *C NMR
(CDCL,): 8 163.30, 158.85, 145.86, 134.90, 130.89, 128.82,
11838, 96.27, 91.65, 55.19, 42.10, 39.30, 37.81, 36.94,
31.94, 29.71, 28.89, 22.71, 14.64, 14.16; HRMS (APCI):
m/z 309 (M+1).

Example 17

5-Cyclopentyl-6-methoxy-8-quinolinamine

Yield: 92%; IR (KBr): 2958 and 2928 cm™ (NH,); 'H
NMR (CDCL): d 8.58 (d, 1H, 2-Ar—H), 7.90 (d, 1H,
4-Ar—H), 7.26 (s, 111, 3-Ar—H), 6.51 (s, 1H, 7-Ar—H),
5.09 (bs, 2H, NIL,), 3.89 (s, 3H, OCHL), 3.57 (m, 1H, CH)
1.88 (m, SH, 4xCIL,); MS (EI): m/z 242 (M.

Example 18

5-Isopropyl-6-methoxy-8-quinolinamine

Yield: 95%; IR (KBr): 3330 cm™' (NH,); 'H NMR
(CDCLy): § 7.71 (d, 1H, 2-Ar—H), 7.54 (d, 1H, 4-Ar—H),
6.76 (1H, d, 3-Ar—H), 6.53 (s, 1H, 7-Ar—H), 5.13 (bs, 2H,
NH,), 4.22 (s, 3H, OCH,), 3.07 (m, 1H, CH), 1.39 (d, 6H,
2xCH,); MS (EI): m/z 216 (M™).

Example 19

5-Cyclohexyl-6-methoxy-8-quinolinamine

Yield: 82%; IR (KBr): 3008 and 2926 cm™ (NH,); 'H
NMR (CDCL): 8 8.59 (d, 1I, 2-Ar—1I1, J=4 Hz), 7.92 (d,
1H, 4-Ar—H, J=8.4 Hz), 7.26 (d, 1H, 3-Ar—1I1, J=8.2 Hz),
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650 (s, 1H, 7-Ar—H), 5.1 (bs, 2H, NIL), 3.89 (s, 3H,
OCHS,) 3.10 (m, 1H, CH), 1.69 (m, 10H, 5xCIL,); MS (EI):
m/z 256 (M™).

Example 20

2,5-Dicyclopentyl-6-methoxy-8-quinolinamine

Yield: 90%; IR (KBr): 2930 cm™ (NH,); 'H NMR
(CDCL): 8 7.92 (d, 1H, 4-Ar—H), 7.23 (s, 11, 3-Ar—H),
6.57 (s, 1H, 7-Ar—H), 5.09 (bs, 2H, NH,), 3.89 (s, 3H,
OCH,), 3.29 (m, 1H, 2xCH) 1.94 (m, 161, 8xCH,); MS
(EI): m/z 310 (M™).

Example 21

2,5-Diisopropyl-6-methoxy-8-quinolinamine

Yield: 88%; IR (KBr): 3333 cm™ (NH,); 'H NMR
(CDCLy): & 7.67 (d, 1H, 4-Ar—H), 6.90 (1H, d, 3-Ar—I),
6.77 (s, 1H, 7-Ar—H), 5.17 (bs, 2H, NI,), 4.15 (s, 3H,
OCH,), 3.17 (m, 2H, 2xCH), 1.42 (d, 6H, 2xCH,), 1.37 (d,
6H, 2xCH,); MS (EI): m/z 258 (M™).

Example 22

2,5-Dicyclohexyl-6-methoxy-8-quinolinamine

Yield: 88%; IR (KBr): 3030 cm™ (NH,); 'H NMR
(CDCL,): 8 7.95 (d, 1H, 4-Ar—H), 7.28 (d, 111, 3-Ar—H),
6.58 (s, 1H, 7-Ar—H), 5.14 (bs, 2H, NIL), 3.84 (s, 3H,
OCH,) 3.23 (m, 2H, 2xCH), 1.77 (m, 20H, 10xCIL); MS
(EI): m/z 338 (M™).

Example 23

2-tert-Butyl-5,6-dimethoxy-8-quinolinamine

Yield: 100%; IR (KBr): 3461 cm™ (NH,); "H NMR
(CDCL): & 832 (d, 1H, 4-Ar—H, J=9 Hz), 7.52 (d, 1H,
3-Ar—H, J=9 Hz), 681 (s, 1H, 7-Ar—H), 5.1 (bs, 2H,
NH,), 3.95 (s, 3H, 5-OCH,), 3.88 (s, 3H, 6-OCH,) 1.51 (s,
OH, 3xCHs); HRMS (ESI): 261.2 (M+1).

Example 24

2-Cyclohexyl-5,6-dimethoxy-8-quinolinamine

Yield: 80%; IR (KBr): 3230 cm™ (NH,); 'H NMR
(CDCLy): d 8.33 (d, 1H, 4-Ar—H, J=9.4 Hz), 7.51 (d, 1H,
7-Ar—H, J=9.5 Hz), 6.81 (s, 1H, 7-Ar—H), 5.17 (bs, 2H,
NH,, exchangeable with D,0), 3.95 (s, 3H, 5-OCHs), 3.88
(s, 3H, 6-OCILy), 3.1 (m, 111, CH), 1.45 (m, 10H, 5xCIL);
MS (EI): m/z 286 (M™).

Example 25

2-Isopropyl-5,6-dimethoxy-8-quinolinamine

Yield: 100%; IR (KBr): 3355 cm™ (NH,); '"H NMR
(CDCLy): 6 7.70 (d, 1H, 4-Ar—H), 7.23 (d, 1H, 3-Ar—H),
6.82 (s, 1H, 7-Ar—H), 5.71 (bs, 2H, NH,), 4.14 (s, 3H,
5-OCH,), 4.12 (s, 3H, 6-OCHS,), 3.1 (m, 1H, CH), 1.2 (s, 6H,
2xCH,); MS (EI): m/z 246 (M™).

Example 26

2-tert-Butyl-4-ethyl-5-pentoxy-6-methoxy-8-
quinolinamine

Yield: 95%; IR (KBr): 3350 cm™ (NH,); 'H NMR
(CDCL): 8 7.28 (s, 1H, 3-Ar—H), 6.92 (s, 11, 7-Ar—H),
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4.06 (1, 2H, OCH,), 3.93 (s, 3H, OCH,), 3.27 (q, 2H, CIL,),
1.85 (m, 4H, 2xCH,), 1.39 (m, 2H, CH,), 1.40 (s, 3H,
3xCHy), 0.94 (t, 3H, CH,); MS (APCI): m/z 345 (M+1).

Example 27

2-tert-Butyl-4-ethyl-5-octoxy-6-methoxy-8-
quinolinamine

Yield: 93%; %; IR (KBr): 3355 cm™' (NH,); 'H NMR
(CDCL): 8 7.33 (s, 1H, 3-Ar—H), 6.97 (s, 1H, 7-Ar—H),
4.1 (1, 2H, OCH,), 3.97 (s, 3H, OCH,), 3.29 (q, 2H, CH.),
1.67 (m, 2H, CH,), 1.57 (m, 6H, 3xCH,), 141 (s, 9H,
3xCH,), 0.98 (t, 3, CH,); MS (APCI): m/z 375 (M+1).

Example 28

2-tert-Butyl-4-methyl-5,6-dimethoxy-8-
quinolinamine

Yield: 90%; IR (KBr): 3358 cm™ (NH,); 'H NMR
(CDCL): 8 7.39 (s, 1H, 3-Ar—H), 6.99 (s, 1H, 7-Ar—H),
4.00 (s, 3H, 5-OCH,), 3.96 (s, 3H, 6-OCH,), 2.89 (s, 3H,
CH,), 1.42 (s, 9H, 3xCH;), MS (APCI): m/z 275 (M+1).
Typical Procedure for the Synthesis of Ring-Substituted
2-[4-(6-Methoxy-8-quinolinamino)pentyl]-1,3-
isoindolinediones

A mixture of ring-substituted 8-quinolinamine (6 mmol),
2-(4-bromopentyl)-1,3-isoindolinedione (6.0 mmol) and tri-
ethylamine (6 mmol) was heated at 120° C. with stirring for
3 h. An additional quantity of 2-(4-bromopentyl)-1,3-
isoindolinedione (6 mmol) and triethylamine (6 mmol) was
added and stirring was continued with heating for 4 h. A
third equivalent of 2-(4-bromopentyl)-1,3-isoindolinedione
(6 mmol) and triethylamine (6 mmol) was added, and the
reaction mixture was heated at 120° C. for 16 h. The reaction
mixture was then diluted with ethyl acetate (100 mL) and
filtered. The filtrate was basified with 2N NaOH solution and
extracted with ethyl acetate (3x50 mL). The combined
extracts were washed with water (2x10 mL), dried over
Na,SO, and concentrated under reduced pressure to yield a
dark residue that was purified by flash column chromatog-
raphy on silica gel (230400 mesh) using ethyl acetate/
hexane as eluant to provide ring-substituted 2-[4-(6-
methoxy-8-quinolinamino)pentyl]-1,3-isoindoline-diones as
oil.

Example 29

2-[4-(2-tert-Butyl-6-methoxy-8-quinolinamino)
pentyl]-1,3-isoindolinedione

Yield: 83%; IR (KBr): 3387 cm™ (NH,), 1713 (C=0);
[ NMR (CDCL,): 8 7.83 (d, 1H, 4-Ar—1I; J=8.5 Hz), 7.80
(m, 4H, Ar—H), 7.41 (d, 1H, 3-Ar—H, J=8.5 Hz), 6.27 (d,
1H, 7-Ar—H, J=2.43 Hz), 6.24 (d, 1H, 5-Ar—11, J=2.4 Hz),
6.13 (bs, 1H, NH), 3.75 (t, 2H, N—CIL,), 3.62 (bs, 1H,
N—CH), 1.86-1.61 (m, 4H, 2xCI,), 1.41 (s, 9H, 3xCH,),
1.29 (d, 3H, CH,); 1°C NMR (CDCL): & 168.39, 16333,
158.81, 144.71, 134.97, 133.98, 133.50, 132.11, 132.07,
127.27, 123.16, 118.77, 96.75, 91.64, 55.18, 50.53, 47.99,
38.07, 37.97, 37.68, 37.17, 33.98, 30.25, 27.02, 26.46,
25.31, 20.59; MS (EI): m/z 445 (M*).

Example 30

2-[4-(5-Cyclopentyl-6-methoxy-8-quinylamino)
pentyl]-1,3-isoindolinedione
Yield: 44%; IR (KBr): 1712 em™ (C=0); 'H NMR
(CDCLy): 3 8.56 (d, 1H, 2-Ar—H, J=2.8 Hz), 7.81 (m, 4H,
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Ar—H), 7.91 (4, 1H, 4-Ar—H, J=7.8 Hz), 721 (m, 1H,
3-Ar—H), 6.65 (s, 1H, 7-Ar—H), 5.12 (bs, 1H, NH), 3.89
(s, 3H, OCH,), 3.69 (m, 3H, N—CH and N—CH,) 3.46 (m,
1H, CH), 2.02 (m, 4H, 2xCH,), 1.69 (m, 8H, 4xCH,), 1.22
(d, 3H, CH,); MS (EI): m/z 457 (M™).

Example 31

2-[4-(2-Adamantyl-6-methoxy-8-quinolylamino)
pentyl]-1,3-isoindolinedione

Yield: 56%; IR (KBr): 3363 cm™ (NH), 1711 cm™
(C=0); *H NMR (CDCL): 8 7.86 (d, 1H, 4-Ar—H), 7.81
(m, 4H, Ar—H), 7.38 (d, 1H, 3-Ar—H, J=8.4 Hz), 6.27 (d,
1H, 7-Ar—H), 625 (d, 1H, 5-Ar—H), 3.85 (s, 3H, OCH,),
3.69 (m, 3H, N—CH and N—CH,) 1.91 (m, 15H, 12xCH,
and CH), 1.6 (m, 4H, 2xCH,), 1.31 (d, 3H, CH.); *C NMR
(CDCLy):  168.39, 163.18, 158.78, 144.97, 134.85, 133.91,
127.58, 123.16, 118.39, 96.51, 91.54, 69.48, 55.17, 47.89,
42.05, 39.29, 38.79, 38.01, 37.82, 36.94, 34.001, 33.17,
28.88, 27.98, 25. 31, 24.60, 20.66, 19.93; HRMS (APCI):
524 (M+1).

Example 32

2-[4-(5-Isopropyl-6-methoxy-8-quinolylamino)
pentyl]-1,3-isoindolinedione

Yield: 53%; IR (KBr): 3433 cm™' (NH), 1709 cm™
(C=0); "H NMR (CDCLy): 8 8.57 (d, 1H, 2-Ar—H, J=3.0
Hz), 8.10 (d, 1H, 4-Ar—H, J=7.9 Hz), 7.83 (m; 4H, Ar—H),
7.37 (dd, 1H, 3-Ar—H, J=8.0 Hz), 6.84 (s, 1H, 7-Ar—H),
4.81 (bs, 1H, NH), 3.86 (s, 3H, OCH,) 3.52 (m, 3H, N—CH
and N—CH,), 1.70 (m, 2H, CH,), 1.46 (m, 2H, CIL,), 1.32
(d, 6H, 2xCHs), 0.98 (d, 3H, CH,); *C NMR (CDCL):
167.76, 158.49, 14549, 14341, 138.41, 138.43, 134.47,
13421, 131.26, 127.27, 127.05, 122.87, 121.08, 98.27.
54.41, 37.06, 34.06, 34.51, 27.86, 23.90, 20.55; MS (EI):
m/z431(M™).

Example 33

2-[4-(5-Cyclohexyl-6-methoxy-8-quinylamino)
pentyl]-1,3-isoindolinedione

Yield: 63%; IR (KBr): 3387 cm™' (NH), 1713 cm™
(C=0); 'H NMR (CDCL,): 6 8.57 (d, 1H, 2-Ar—H), 7.84
(m, 4H, Ar—H), 7.81 (d, 1H, 4-Ar—H, J=6 Hz), 7.26 (d, 1H,
3-Ar—H, 6.64 (s, 1H, 7-Ar—H), 3.89 (s, 3H, OCH,), 3.68
(t, 2H, N—CH,) 3.32 (m, 1H, N—CH), 3.18 (m, 1H, CH),
222 (m, 4H, 2xCH,), 1.5 (m, 10H, 5xCH.), 1.1 (d, 3H,
CH.); MS (EI): m/z 501 (M").

Example 34

2-[4-(2,5-Diyclopentyl-6-methoxy-8-quinylamino)
pentyl]-1,3-isoindolinedione

Yield: 89%; IR (KBr): 1715 cm™ (C=0); 'H NMR
(CDCL,): 8 7.95 (d, 1H, 4-Ar—H, J=7.9 Hz), 7.85 (m, 4H,
Ar—I1), 7.27 (d, 1H, 3-Ar—H), 6.69 (s, 111, 7-Ar—H), 5.12
(bs, 11, NH), 3.89 (s, 3H, OCIL,), 3.65 (m, 3H, N—CH and
N—CH,) 3.44 (m, 2H, 2xCH), 2.07 (m, 4H, 2xCH,), 1.62
(m, 16H, 8xCH,), 1.21 (d, 3H, CH,); MS (EI): m/z 525
(M),

Example 35

2-[4-(2,5-Diisopropyl-6-methoxy-8-quinolylamino)
pentyl]-1,3-isoindolinedione
Yield: 77%; IR (KBr): 3400 cm™' (NH), 1715 cm™
(C=0); 'H NMR (CDCL): 8 8.12 (d, 1H, 4-Ar—H), 7.80
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(m, 4H, Ar—H), 7.35 (d, 1H, 3-Ar—H), 6.87 (s, 1H,
7-Ar—H), 4.82 (bs, 1H, NH), 3.87 (s, 3H, OCH,) 3.53 (m,
3H, N—CH and N—CIH,), 3.10 (m, 2H, 2xCH), 1.73 (m,
2H, CH,), 1.49 (m, 2H, CH,), 1.39 (d, 6H, 2xCH,), 1.32 (d,
6H, 2xCH,), 0.98 (d, 3H, CH,); MS (EI): m/z 473 (M*).

Example 36

2-[4-(2,5-Dicyclohexyl-6-methoxy-8-quinylamino)
pentyl]-1,3-isoindolinedione

Yield: 88%; IR (KBr): 3360 cm™ (NH), 1713 cm™
(C=0); *H NMR (CDCLy): & 7.88 (d, 1H, 4-Ar—H), 7.23
(d, 1H, 3-Ar—H), 6.67 (s, 1H, 7-Ar—H), 3.88 (s, 3H,
OCHs,), 3.65 (t, 2H, N—CH,) 3.33 (m, 1H, N—CH), 3.15
(m, 2H, 2xCH), 2.22 (m, 4H, 2xCH,), 1.65 (m, 20H,
10xCH,), 1.17 (d, 3H, CH,); MS (EI): m/z 553 (M™).

Example 37

2-[4-(2-tert-Butyl-5,6-dimethoxy-8-quinolylamino)
pentyl]-1,3-isoindolinedione

Yield: 56.4%; IR (KBr): 3382 cm™" (NH), 1712 cm™
(C=0); 'H NMR (CDCL,): & 8.20 (d, 111, 4-Ar—H, J=9
Hz), 7.82 (m, 4H, Ar—H), 7.46 (d, 1H, 3-Ar—H, J=9 Iz),
6.38 (s, 1H, 7-Ar—H), 6.02 (bs, 111, NH), 3.96 (s, 3H,
5-OCIH,), 3.84 (s, 31, 6-OCH,) 3.69 (t, 21, N—CIL,), 3.64
(m, 1H, N—CH), 1.73 (m, 4H, 2xCH,) 1.41 (s, 9H, 3xCH,),
1.31 (d, 3H, CH,); HR MS (ESI): 476.2 (M+1).

Example 38

2-[4-(2-Cyclohexyl-5,6-dimethoxy-8-quinylamino)
pentyl]-1,3-isoindolinedione

Yield: 70%; IR (KBr): 3350 cm™ (NH,), 1720 cm™
(C=0); 'H NMR (CDCL,): & 822 (d, 1H, 4-Ar—H, J=9.2
Hz), 7.75 (m, 4H, Ar—H), 7.46 (d, 1H, 3-Ar—H, J=9.2 Hz),
6.39 (s, 1H, 7-Ar—H), 6.0 (bs, 1H, NH), 3.96 (s, 3H,
5-OCH,), 3.84 (s, 3H, 6-OCH,) 3.69 (t, 2H, N—CH,), 3.64
(m, 1H, CH), 1.75 (m, 4H, 2xCH,) 1.41 (m, 10H, 5xCH,),
1.35 (d, 3H, CH,); MS (ED): m/z 501 (M*) 469.

Example 39

2-[4-(2-Isopropyl-5,6-dimethoxy-8-quinolylamino)
pentyl]-1,3-isoindolinedione

Yield: 49%; IR (KBr): 3260 cm™' (NH,), 1720 cm™
(C=0); 'H NMR (CDCL): & 8.10 (d, 1H, 4-Ar—H, J=7.9
Hz), 7.82 (m, 4H, Ar—H), 7.40 (m, 5H, Ar—H), 7.37 (dd,
1H, 3-Ar—H, J=8.0 Hz), 6.84 (s, 1H, 7-Ar—H), 4.81 (bs,
1H, NH), 3.97 (s, 3H, 5-OCH,), 3.86 (s, 3H, 6-OCH,) 3.52
(m, 3H, N—CH and N—CH,), 1.70 (m, 2H, CH,), 1.46 (m,
2H, CH,), 1.32 (d, 6H, 2xCH.), 0.98 (d, 3H, CH.); MS (EI):
m/z 462 (M*).

Example 40

2-[4-(2-tert-Butyl-4-ethyl-6-methoxy-5-pentoxy-
quinolin-8-ylamino)-pentyl]-isoindole-1,3-dione

Yield: 67%; yellow oil; IR (KBr): 3379 cm™ (NH,), 1712
(C=0); 'H NMR (CDCL,): 7.82 (m, 2H, Ar—H), 7.71 (m,
2H, Ar—H), 7.10 (d, 1H, 3-Ar—H, J=4.4 Iz), 6.4 (s, 1H,
7-Ar—H), 6.07 (bs, 1H, NH), 3.96 (s, 3H, OCH,), 3.87 (t,
2H, OCH,, J=6.9 Hz), 3.75-3.67 (m, 31, N—CH, and
N—CH,), 3.24 (m, 2H, CIL,), 1.85-1.41 (m, 10H, 5xCHL,),
1.34 (s, 9H, 3xCH,), 1.3 (m, 6H, 2xCH,), 0.95 (t, 3H, CIL,
J=7.9 Hz); HRMS (APCI): m/z 560 (M+1).
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Example 41

2-[4-(2-tert-Butyl-4-ethyl-6-methoxy-5-octoxy-
quinolin-8-ylamino)-pentyl]-isoindole-1,3-dione

Yield: 75%; yellow oil; IR (KBr): 3407 cm™ (NH,), 1713
(C=0); "H NMR (CDCL): 7.82 (m, 2H, Ar—H), 7.71 (m,
2H, Ar—H), 7.10 (d, 1H, 3-Ar—H, J=4.4 Iz), 6.4 (s, 1H,
7-Ar—H), 6.07 (bs, 1H, NH), 3.96 (s, 3H, OCH,), 3.87 (t,
2H, OCH,, J=6.9 Hz), 3.75-3.67 (m, 31, N—CH, and
N—CIL,), 3.25 (m, 2H, CH,), 1.89-1.61 (m, 16H, 8xCH,),
1.37 (m, I, 3xCH,), 1.30 (m, 6H, 2xCIL,), 1.04 (t, 311,
CH,, J=7.9 Hz); HRMS (APCI): m/z 602 (M+1).

Example 42

2-[4-(2-tert-Butyl-5,6-methoxy-4-methyl-quinolin-8-
ylamino)-pentyl]-isoindole-1,3-dione

Yield: 87%; yellow oil; IR (KBr): 3410 cm™'(NH,), 1713
(C=0); 'H NMR (CDCL,): 7.85 (m, 2H, Ar—H), 7.75 (m,
2H, Ar—H), 7.13 (d, 1H, 3-Ar—H, J=4.4 Hz), 6.49 (s, 1H,
7-Ar—H), 6.03 (bs, 1H, NH), 4.01 (s, 3H, OCH,), 3.96 (s,
3H, OCH,), 3.63 (m, 3H, N—CH, and N—CH,), 2.59 (t,
2H, CH,), 1.60 (m 4H, 2xCH,), 1.34 (s, 9H, 3xCH,), 1.23
(m, 3H, CH,); HRMS (APCI): m/z 504 (M+1).

Typical Procedure for the Synthesis of Ring-Substituted
N®-(4-Amino-1-methylbutyl)-6-methoxy-8-quinolinamine

To a solution of ring-substituted 2-[4-(6-methoxy-8-
quinolinamino)pentyl]-1,3-isoindolinedione (4 mmol) in
95% ethanol (20 mL), was added hydrazine hydrate (100
mmol) and the reaction mixture was stirred with refluxing
for 6 h. Solvent was removed under reduced pressure and the
residue was diluted with water (20 mL). The reaction
mixture was basified with 8N NaOH solution, extracted with
chloroform (3x20 mL), washed with water, dried over
sodium sulfate and concentrated under reduced pressure to
yield ring-substituted N®-(4-amino-1-methylbutyl)-6-
methoxy-8-quinolinamine (14) as oil, which on treatment
with ethereal Hydrochloric acid provided ring-substituted
N®-(4-amino-1-methylbutyl)-6-methoxy-8-quinolinamine
dihydrochloride.

Example 43

NZ-(4-Amino-1-methylbutyl)-2-tert-butyl-6-
methoxy-8-quinolinamine

Yield: 90%; IR (KBr): 3393 cm™" (NH), 3019-2968 cm™
(amine); 'H NMR (free base, CDCL,): & 7.84 (d, 1H,
4-Ar—H, J=8.6 Hz), 7.42 (d, 1H, 3-Ar—H, J=8.5 Hz), 6.30
(dd, 1H, 7-Ar—H, J=2.3 Hz), 6.25 (dd, 1H, 5-Ar—H, J=2.2
Hz), 6.16 (bs, 1H, NH), 3.87 (s, 3H, OCH,), 3.61(bs, 1H,
N—H), 2.73 (t, 2H, N—CH,), 1.59 (m, 4H, 2xCH,), 1.42 (s,
9H, 3xCH,), 1.31 (d, 3H, CH,); *C NMR (CDCL):
163.36, 158.83, 144.86, 134.96, 133.56, 127.48, 118.80,
96.71, 91.60, 55.19, 47.93, 41.22, 40.59, 37.70, 33.95,
30.28, 29.69, 27.67, 26.66, 20.72, 20.63; HRMS (ESI): m/z
316 (M+1).

Example 44

NZ-(4-Amino-1-methylbutyl)-5-cyclopentyl-6-
methoxy-8-quinolinamine

Yield: 62%; IR (KBr): 3294 cm™" (NH); 2953-2864 cm™
(amine); '"H NMR (free base, CDCL): 8 8.59 (d, 1H,
2-Ar—H), 7.94 (d, 1H, 4-Ar—H), 7.26 (m, 1H, 3-Ar—H),
6.67 (s, 1H, 7-Ar—II), 3.89 (s, 3H, OCH,), 3.71 (m, 1H,
N—CH) 3.48 (m, 2H, N—CH,) 3.12 (m, 1H, CH), 2.64 (m,
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4H, 2xCH,) 1.75 (m, SH, 4xCI), 1.11 (d, 1H, CIL); MS
(EI): m/z 327 (M™).

Example 45

NZ[4-Amino-1-methylbutyl)-2-adamantyl-6-
methoxy-8-quinolinamine

Yield: 88%; IR (KBr): 3384 cm ~* (amine); "H NMR (free
base, CDCLy): d 7.86 (d, 111, 4-Ar—H, J=8.6 Hz), 7.39 (d,
1H, 3-Ar—H, J=8.6 Hz), 6.29 (d, 1H, 7-Ar—H), 6.26 (d,
1H, 5-Ar—H), 6.17 (bs, 1H, NH), 3.87 (s, 3H, OCIL,), 3.59
(m, 1H, N—CH), 2.75 (m, 2H, N—CH,), 1.97 (m, 15H,
12xCH, and CH) 1.32 (d, 3H, CH,); *C NMR (CDCL): &
163.18, 158.84, 45.10, 134.90, 133.86, 127.63, 118.41,
96.43, 91.38, 69.94, 55.19, 48.10, 42.11, 39.30, 38.86,
36.95, 36.56, 34.19, 33.24, 30.17, 29.71, 28.89, 28.01,
20.69, 19.97; HR MS (ESI): 394 (M+1).

Example 46
N®-(4-Amino-1-methylbutyl)-5-isopropyl-6-methoxy-8-
quinolinamine

Yield: 61%; IR (KBr): 3422 cm™ (NH); "H NMR (free
base, CDCL,): 3 8.61 (d, 1H, 2-Ar—H), 8.1 (d, 1H, 4-Ar—
H), 7.61 (dd, 1H, 3-Ar—H), 7.11 (s, 1H, 7-Ar—H), 3.49 (s,
3H, OCH,), 3.25 (m, 3H, N—CH and N—CI,), 2.71 (m,
1H, CH), 1.52 (d, 6H, 2xCH,), 1.15 (d, 3H, CH,); MS (EI):
m/z 301 (M™).

Example 47

N®-(4-Amino-1-methylbutyl)-5-cyclohexyl-6-
methoxy-8-quinolinamine

Yield: 59%; IR (KBr): 3417 cm™ (NH); "H NMR (free
base, CDCL): & 8.47 (d, 1H, 2-Ar—H), 7.97 (d, 1H,
4-Ar—H), 7.24 (d, 1H, 3-Ar—H), 6.68 (s, 1H, 7-Ar—H),
3.91 (s, 3H, OCH,), 3.73 (m, 1H, N—CH) 3.48 (m, 2H,
N—CH,) 3.12 (m, 1H, CH), 2.64 (m, 4H, 2xCH,) 1.75 (m,
10H, 5xCH,), 1.11 (d, 1H, CH,); MS (EI): m/z 341 (M").

Example 48

NZ-(4-Amino-1-methylbutyl)-2,5-dicyclopentyl-6-
methoxy-8-quinolinamine

Yield: 75%; IR (KBr): 3300 cm™ (NH); 2955 cm™
(amine); 'H NMR (free base, CDCL): & 7.98 (d, 1H,
4-Ar—H), 7.22 (d, 1H, 3-Ar—H), 6.61 (s, 1H, 7-Ar—H),
3.89 (s, 3H, OCH.), 3.71 (m, 1H, N—CH) 3.45 (m, 2H,
N—CH,) 3.15 (m, 2H, 2xCH), 2.65 (m, 4H, 2xCH,) 1.79
(m, 16H, 8xCH,), 1.2 (d, 1H, CH,); MS (EI): m/z 395 (M*).

Example 49

NZ-(4-Amino-1-methylbutyl)-2,5-diisopropyl-6-
methoxy-8-quinolinamine

Yield: 79%; IR (KBr): 3430 cm™ (NH); "H NMR (free
base, CDCL): d 8.15 (d, 1H, 4-Ar—H), 7.65 (d, 1H,
3-Ar—H), 7.18 (s, 1H, 7-Ar—H), 3.45 (s, 3H, OCIL), 3.29
(m, 3H, N—CH and N—CH,), 2.73 (m, 211, 2xCH), 1.55 (d,
6H, 2xCILy), 1.54 (d, 6H, 2xCHs,), 1.19 (d, 3H, CIL,); MS
(EI): m/z 343 (M™).

Example 50

N®-(4-Amino-1-methylbutyl)-2,5-dicyclohexyl-6-
methoxy-8-quinolinamine

Yield: 55%; IR (KBr): 3400 cm™" (NH); "H NMR (free
base, CDCL): & 7.93 (d, 1H, 4-Ar—H), 7.28 (d, 1H,
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3-Ar—H), 6.75 (s, 1H, 7-Ar—H), 3.95 (s, 3H, OCH,), 3.71
(m, 1H, N—CH) 342 (m, 2H, N—CH,) 3.05 (m, 2H,
2xCH), 2.62 (m, 4H, 2xCH,) 1.78 (m, 20H, 10xCH,), 1.15
(d, 1H, CH,); MS (EI): m/z 423 (M").

Example 51

NZ-(4-Amino-1-methylbutyl)-2-tert-butyl-5,6-
dimethoxy-8-quinolinamine

Yield: 96%; IR (KBr): 3388 cm™" (NH), 2958 cm™
(amine); "H NMR (free base, CDCL): O 8.23 (d, 1H,
4-Ar—H, J=9 Hz), 7.48 (d, 1H, 3-Ar—H, J=9 Hz), 6.40 (s,
1H, 7-Ar—H), 6.03 (bs, 1H, NH), 3.97 (s, 3H, 5-OCH,),
3.86 (s, 3H, 6-OCH,) 3.62 (m, 1H, N—CH), 2.78 (t, 2H,
N—CH,), 1.78 (m, 4H, 2xCH,), 142 (s, 9H, 3xCH,), 1.33
(d, 3H, CH.); MS (EI): 345 (M").

Example 52

N®-(4-Amino-1-methylbutyl)-2-cyclohexyl-5,6-
dimethoxy-8-quinolinamine

Yield: 67%; IR (KBr): 3310 cm™ (NH,); 'H NMR (free
base, CDCLY): 8 8.21 (d, 1H, 4-Ar—H, J=9.2 Hz), 7.49 (d,
1H, 3-Ar—I1, J=9 Hz), 6.41 (s, 1H, 7-Ar—H), 6.03 (bs, 11,
NH), 3.97 (s, 3H, 5-OCH,), 3.86 (s, 3H, 6-OCHs) 3.62 (m,
1H, N—CH), 2.78 (1, 2H, N—CH.,), 1.78 (m, 4H, 2xCH,),
1.42 (m, 10H, 5xCH,), 1.31 (d, 3H, CH,); MS (EI): m/z 368
(M),

Example 53

N&-(4-Amino-1-methylbutyl)-2-isopropyl-5,6-
dimethoxy-8-quinolinamine

Yield: 95%; IR (KBr): 3330 cm™" (NH), 2900 cm™
(NH,); 'H NMR (free base, CDCL,): & 8.18 (d, 1H, 4-Ar—
H, J=7.8 Hz), 7.35 (m, 1H, 3-Ar—H), 6.87 (s, 1H, 7-Ar—
H), 3.95 (s, 3H, 5-OCH,), 3.82 (s, 3H, 6-OCH,) 3.55 (m,
3H, NCH and N—CIL,), 1.70 (m, 2H, CH,), 1.46 (m, 2H,
CIL), 1.32 (d, 6H, 2xCIL,), 0.98 (d, 3H, CH,); HRMS
(EST): m/z 331 (M+1).

Example 54

NZ-(4-Amino-1-methylbutyl)-2-tert-butyl-4-ethyl-6-
methoxy-5-pentoxy-8-quinolin-amine

Yield: 98%; 'H NMR (free base, CDCLy): 8 6.91 (s, 1H,
3-Ar—H), 6.43 (s, 1H, 7-Ar—H), 3.94 (s, 3H, 5-OCH,),
3.73 (s, 3H, OCH,) 2.70 (m, 3H, N—CH and N—CI,), 2.60
(m, 2H, CH,), 1.50 (m, 6H, 3xCH,), 1.34 (s, 9H, 3xCH,),
1.30 (m, 4H, 2xCH,), 1.23 (m, 3H, CH,), 0.96 (m, 3,
CH,); HRMS (ESI): m/z 430 (M+1).

Example 55
NZ-(4-Amino-1-methylbutyl)-2-tert-butyl-4-ethyl-6-
methoxy-5-octoxy-8-quinolin-amine

Yield: 99%; 'H NMR (free base, CDCL,): 8 6.95 (s, 1H,
3-Ar—H), 6.49 (s, 1H, 7-Ar—H), 3.97 (s, 3H, 5-OCH,),
3.75 (s, 3H, OCH,) 2.72 (m, 3H, N—CH and N—CI1,), 2.61
(m, 2H, CIL,), 1.53 (m, 10H, 5xCI,), 1.35 (s, 9H, 3xCH,),
1.31 (m, 6H, 3xCH,), 1.21 (m, 3H, CH,), 0.99 (m, 3H,
CH,); HRMS (ESI): m/z 472 (M+1).

Example 56
N&-(4-Amino-3-methylbutyl)-2-tert-butyl-5,6-
methoxy-4-methyl-8-quinolinamine

Yield: 89%; 'H NMR (free base, CDCl,): 8 6.99 (s, 1H,
3-Ar—H), 6.49 (s, 1H, 7-Ar—H), 3.73 (s, 6H, 2xOCIHL)
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2.79 (m, 3H, N—CH and N—CH,), 2.37 (s, 3H, CH,), 1.53
(m, 4H, 2xCH,), 1.35 (s, 9H, 3xCH,), 1.23 (m, 3H, CH,);
HRMS (ESI): m/z 360 (M+1).
Typical Procedure for the Synthesis of Ring-Substituted
Protected Amino Acid Quinoline Derivatives

To an ice cooled stirred solution of ring-substituted N®-
(4-amino-1-methylbutyl)-6-methoxy-8-quinolinamine
[(free base), 1 mol] and suitably N-protected amino acid (1.1
mol) in dichloromethane (15 mL), 1,3-
dicyclohexylcarbodiimide (1.1 mol) was added. Reaction
mixture was allowed to attain room temperature and stirring
was continued for another 4 h. The reaction mixture was
kept in refrigerator overnight and the separated 1,3-
dicyclohexylurea (DCU) filtered, and filtrate was concen-
trated under reduced pressure. Ethyl acetate was added to the
residue and the additional quantity of separated DCU was
again removed by filtration. The filtrate was washed with
saturated sodium bicarbonate solution (3x10 mL) followed
by water (2x10 mL), and dried over Na,SO,. The solvent
was removed in vacuo to afford the crude product, which
was purified by flash column chromatography on silica gel
(230-400 mesh) using 2% methanol in chloroform to afford
the product.

Example 57

{4-Benzyloxycarbonylamino-4-[ 2-tert-butyl-6-
methoxy-quinolin-8-ylamino)-pentyl-carbamoyl]-
butyl }-carbamic acid benzyl ester

Yield: 98%; IR (KBr): 3430 cm™' (NH), 1714 cm™
(ester), 1666 cm™" (amide carbonyl); 'H NMR (CDCl,): &
7.85 (d, 1H, 4-Ar—H, J=8.6 Hz), 7.42 (d, 1H, 3-Ar—H,
J=8.6 Hz) 10H, Ar—II), 6.44 (bs, 1H, NI), 6.29 (s, 3H,
7-Ar—H), 6.24 (s, 1H, 5-Ar—H), 6.12 (bs, 11, NH), 5.56
(bs, H, NH), 5.50 (bs, 111, NH), 5.08 (m, 4H, 2xOCILPh),
436 (bs, 1H, N—CH), 4.23 (bs, 1H, N—CH), 3.88 (s, 31,
OCHL,), 3.72 (s, 4H, 2xN—CH,), 3.56 (bs, 1H, N—CII),
321 (m, 4H, 2xCH,), 1.55 (m, 4H, 2xCIL,), 1.42 (s, 9H,
3xCH,), 1.26 (d, 3H, CH,); **C NMR (CDCLy): & 172.61,
171.59, 163.35, 158.73, 156.95, 156.40, 155.90, 144.80,
136.22, 134.99, 133.53, 12822, 12822, 128.12, 118.83,
96.61, 91.48, 55.16, 53.50, 52.50, 47.84, 40.43, 39.66,
37.67, 33.83, 29.91, 29.58, 26.05, 25.89, 20.59, 14.19;
HRMS (APCI) m/z 698 (M+1).

Example 58

{1-4-[2-tert-Butyl-6-methoxy-quinolin-8-ylamino)-
pentylcarbamoyl]-ethyl }-carbamic acid benzyl ester

Yield: 93%; IR (KBr): 3293 cm™ (NH), 1647 (amide
carbonyl); 'H NMR (CDCL,): 8 7.88 (d, 1H, 4-Ar—H, J=8.5
Hz), 7.44 (d, 1H, 3-Ar—H, J=8.6 Hz), 7.33 (m, 5H, Ar—H),
6.32 (s, 1H, 7-Ar—H), 6.27 (s, 1H, 5-Ar—H), 5.88 (bs, 1H,
NH), 5.34 (bs, 1H, NH), 5.08 (s, 2H, OCH,Ph), 3.87 (s, 4H,
OCH, and N—CH), 3.59 (s, 1H, N—CH), 3.30 (s, 2H,
N—CH,), 1.66 (m, 4H, 2xCI,), 1.42 (s, 9H, 3xCH.,), 1.31
(d, 3H, CH,), 0.91 (m, 6H, 2xCH,); *C NMR (CDCL):
171.03,158.81, 135.09, 128.17, 118.86, 96.90, 91.63, 67.03,
60.63, 55.20, 48.02, 39.49, 37.70, 33.84, 30.26, 26.08,
25.62, 24.94, 20.57, 19.83, 19.26 , 17.71, 14.21; HRMS
(ESD) m/z 549 (M+1).

Example 59
{5-Benzyloxycarbonylamino-5-[4-(2-tert-butyl-6-
methoxy-quinolin-8-ylamino)-pentyl-carbamoyl]-

pentyl}-carbamic acid benzyl ester

Yield: 91%; IR (KBr): 3304 cm™ (NH), 1719 cm™
(ester), 1690 cm™ (amide carbonyl); 'H NMR (CDCl,): &
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786 (d, 1H, 4-Ar—H, J=8.6 Hz), 7.43 (d, 1H, 3-Ar—H,
J=8.6 Hz), 7.31 (m, 10H, Ar—H), 6.31 (s, 1H, 7-Ar—I),
6.25 (s, 1H, 5-Ar—H), 6.15 (bs, 1H, NH), 5.50 (bs, 1H,
NH), 5.07 (s, 4H, 2xOCH,Ph), 4.82 (bs, 1H, NH), 4.13 (m,
1H, CH), 3.85 (s, 3H, OCH,), 3.58 (s, 1H, N—CH), 3.27 (s,
2H, N—CH,), 3.12 (s, 2H, N—CH,), 1.67 (m, 10H,
5xCH,), 1.41(s, 9H, 3xCH,), 1.25 (d, 3H, CH,); *C NMR
(CDCLy): & 171.52, 163.44, 158.7, 156.63, 156.34, 144.76,
136.59 136.18, 135.07, 133.55, 128.07, 127.53, 118.86,
96.76, 91.63, 67.05, 55.19, 53.50, 47.95, 40.23, 39.48,
33.79, 31.88, 30.26, 29.38, 26.07, 22.31, 20.59, 14.20;
HRMS (ESI) m/z 712 (M+1).

Example 60

{1-[4-(2-tert-Butyl-6-methoxy-8-ylamino)-
pentylcarbamoyl]-2-methyl-propyl }-carbamic acid
tert-butyl ester

Yield: 100%; IR (KBr): 3394 cm™" (NH), 1712 (ester),
1655 (amide carbonyl); "H NMR (CDCL,): & 7.87 (d, 1H,
4-Ar—H, J=8.5 Hz), 7.43 (d, 1H, 3-Ar—H, J=8.3 Hz), 6.31
(s, 1H, 7-Ar—H), 6.25 (s, 1H, 5-Ar—H), 6.20 (bs, 1H, NH),
5.04 (bs, 1H, NH), 4.13 (m, 1H, N—CH), 3.87 (s, 3H,
OCH,), 3.60 (m, 1H, N—CH), 3.30 (m, 2H, N—CH,) 1.68
(m, 4H, 2xCH,), 1.42 (s, 9H, 3xCHs), 1.39 (s, 9H, 3xCH,),
1.31 (d, 4H, 2xCH,); *>*C NMR (CDCl,): § 172.55, 163.35,
158.7, 155.55, 144.84, 135.00. 133.58, 127.49, 118.49,
118.80, 96.66, 91.50, 60.41, 54.74, 50.83, 50.18, 49.14,
47.93, 39.44, 37.69, 33.95, 32.66, 31.71, 30.27, 28.30,
29.38, 26.18, 25.62, 25.51, 25.36, 21.05, 20.64, 18.61,
14.20; HRMS (ESI) m/z 487 (M+1).

Typical Procedure for the Synthesis of Ring-Substituted
N*-[4-(6-methoxy-8-quinolylamino)pentyl]-(2S)-2-amino/
diaminoalkanamides

To a mixture of ring-substituted benzyl esters (0.5 mmol),
glacial acetic acid (1 mL) and 10% Pd—C (0.1 g) in
methanol (20 mL) was bubbled hydrogen gas for 1 h. The
catalyst was filtered and filtrate was concentrated in vacuo to
afford the product as oily syrup, which on treatment with a
solution of ethereal HCI provided the corresponding hydro-
chloride salt derivatives. Alternatively, in the cases involv-
ing the use of t-Boc protected amino acids, a solution of
protected derivative (0.5 mmol) in methanolic hydrogen
chloride (20 mL) was stirred for overnight at room tempera-
ture. The solvent was removed in vacuo to afford orange
solid. Recrystallized from methanol/diethyl ether.

Example 61

N*{4-(2-tert-Butyl-6-methoxy-8-quinolylamino)
pentyl]-(2S)-2,5-diaminopentamide

Yield: 99%; IR (KBr): 3018 cm™" (NH,); "H NMR (free
base, CDCLy): & 8.92 (bs, 4H, 2xNIH,), 7.85 (d, 1H, 4-Ar—
H), 7.42 (d, 1H, 3-Ar—H), 6.30 (bs, 1H, 7-Ar—I), 6.23 (s,
1H, 5-Ar—H), 3.85 (s, 3H, OCH,), 3.58 (s, 1H, N—CII),
3.44 (s, 1H, N—CH), 3.25 (s, 4H, 2xN—CIL,), 2.95 (m, 411,
2xCH,), 1.40 (s, 9I, 3xCH,), 1.26 (d, 3H, CH,); **C NMR
(CDCLy): 8 177.38, 170.11, 163.32, 158.79, 144.85, 134.99,
133.57, 127.47, 118.79, 96.61, 91.46, 55.13, 52.68, 49.67,
47.82, 41.74, 39.78, 39.74, 37.66, 34.11, 33.67, 30.24,
28.90, 25.85, 24.85, 22.98, 22.16, 20.73; HRMS (ESI) m/z
429 (M+1).

Example 62
N*[4-(2-tert-Butyl-6-methoxy-8-quinolylamino)
pentyl]-(2S)-2-amino-3-methyl-butanamide

Yield: 94%; IR (KBr): 3243 cm™' (NH,), 1663 cm™
(CONH); 'H NMR (free base, CDCl;): & 7.86 (d, 1H,
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4-Ar—H, J=8.5 Hz), 7.61 (bs, 1H, NH), 7.43 (d, 1H,
3-Ar—H, J=8.5 Hz), 6.31 (s, 1H, 7-Ar—H), 6.26 (s, 1H,
5-Ar—H), 3.87 (s, 3H, OCHy), 3.62 (s, 1H, N—CH) 3.35
(m, 2H, N—CH,), 2.72 (s, 1H, N—CH), 1.68 (m, 4H,
2xCH,), 1.41 (s, 9H, 3xCH,), 1.29 (d, 3H, CH,), 0.945 (m,
6H, 2xCH,); *C NMR (CDCl,): d 176.68, 171.63, 163.34,
158.86, 144.89, 134.98, 133.6, 127.49, 118.79, 96.69, 91.50,
67.47, 55.17, 47.90, 43.02, 39.24, 37.69, 34.16, 33.74,
30.80, 30.27, 26.16. 25.56, 24.87, 21.50, 20.65, 19.39,
18.90, 18.23, 16.57, 13.94; HRMS (ESI) m/z 414 (M+1).

Example 63

N*[4-(2-tert-Butyl-6-methoxy-8-quinolylamino)
pentyl]-(2S)-2-6-diaminohexanamide

Yield: 100%; IR (KBr): 3435 cm™ (NH,), 1667 cm™"
(amide carbonyl); "H NMR (free base, CDCLy): 8 7.85 (d,
1H, 4-Ar—H, J=8.5 Hz), 7.42 (d, 1H, 3-Ar—1I1, J=8.5 Hz),
6.29 (s, 1H, 7-Ar—I1), 6.24 (s, 1H, 5-Ar—H), 5.64 (bs, 4H,
2xNHL,), 3.89 (s, 3H, OCIL,), 3.68 (s, 1H, N—CH), 3.24 (m,
4H, 2xN—CH,), 2.87 (bs, 1H, N—CH), 1.63 (m, 10H,
2xCH,), 1.41 (s, 9H, 3xCH,), 1.24 (d, 3H, CH); HRMS
(EST) m/z 444 (M+1).

Example 64

N*[4-(2-tert-Butyl-6-methoxy-8-quinolylamino)
pentyl]-(2S)-2-aminopropanamide

Yield: 98%; IR (KBr): 3018 cm™' (NH,), 1710 cm™
(amide carbonyl); "H NMR (free base, CDCly): 8 7.86 (d,
1H, 4-Ar—I), 7.65 (d, 1H, 3-Ar—H), 7.15 (s, 1H, 7-Ar—
H), 6.81 (s, 1H, 5-Ar—H), 5.48 (bs, 1H, NH), 4.3 (bs, 1H,
NH), 3.99 (m, 1H, N—CH), 3.71 (m, 1H, N—CH), 1.84(m,
4H, 2xCIL), 1.50 (s, 9H, 3xCIL), 1.25 (d, 6H, 2xCH,);
HRMS (ESI) m/z 387 (M+1).

Advantages

1. This compound proven to be successful for the treat-
ment of relapsing malaria;

2. The molecule can easily be synthesized and inexpen-
sive to produce

3. 8-aminoquinolines analogous exhibit activity against
all the stages including that of blood- and tissue-stages
of the human malaria life cycle;

4. The molecule is effective against drug resistant strains
of P. falciparum.

5. The most effective molecule is also devoid of meth-
emoblobin toxicity traditionally associated with
8-aminoquinoline class of antimalarial drugs.

What is claimed is:

1. A ring-substituted 8-aminoquinoline analog as of for-

mula 1
1
R Ry

H3CO

S

/
N R,

HN Rs
/
N
H

wherein R represents H, straight chain alkoxy groups
containing 1 to 8 carbon atoms, branched chain alkyl
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groups containing 3 to 7 carbon atoms, cycloalkyl
group containing 3 to 15 carbon atoms, phenoxy, and
substituted phenoxy groups; R; represents H, CH; and
C,Hy; R, represents straight chain alkyl group contain-
ing 1 to 5 carbons, branched alkyl groups, and
cycloalkyl group containing 3 to 15 carbon atoms; R;
represents a (R)- or (S)-amino acid, an L-unnatural
amino acid, or R; is H where (a) R; is H and R, is
selected from the group consisting of C(CH,),,
1-adamantyl, ¢-CsH,, CH(CH;),, ¢-C¢H,;, and
C(CH,),, or (b) where R, is CH; or C,Hs and R, is
H,),.
2. A ring substituted 8-aminoquinoline analog as claimed
in claim 1, wherein the value of R, R1, R2 and R3 of
compound formula 1 are given below:

R R, R, R;
H H C(CH,); H
c-CsHy H H H
H H 1-adamantyl H
CH(CH,), H H H
c-CHyy H H H
c-CsHy H ¢-CsHy H
CH(CH,), H CH(CH,), H
c-CHyy H c-CeHyy H
OCH; H C(CH,); H
OCH, H c-CH, H
OCH; H CH(CH,), H
OCsHy, G,Hs C(CH,), H
OCeH,; G,Hs C(CH,), H
OCH, CH, C(CH,), H
H H C(CH,); S-(Orn)
H H C(CH,); S-(Val)
H H C(CH,); S-(Lys)
H H C(CH,), S-(Ala).

3. An anti-malarial composition comprising a pharmaceu-
tically effective amount of a ring substituted
8-aminoquinoline analog having a structure of formula 1,

formula 1
R Ry

H3CO

A

/
N R,

HN R;
Vs
N
H

1

wherein the R represents H, straight chain alkoxy groups
containing 1 to 8 carbon atoms, branched chain alkyl groups
containing 3 to 7 carbon atoms, cycloalkyl group containing
3 to 15 carbon atoms, phenoxy, and substituted phenoxy
groups; R, represents H, CH; and C,Hs; R, represents
straight chain alkyl group containing 1 to 5 carbons,
branched alkyl groups, and cycloalkyl group containing 3 to
15 carbon atoms, and R, represents a (R)- or (S)-amino acid,
an L-unnatural amino acid, or R is H where (a) R; is H and
R, is selected from the group consisting of C(CH,),,
1-adamantyl, c-C;H,, CH(CH,),, c-C,H, ;, and C(CH,),, or
(b) where R, is CH; or C,Hs and R, is C(CH,);, and
pharmacologically acceptable additive(s).

4. An anti-malarial composition as claimed in claim 3,
wherein the pharmaceutically acceptable additive(s) are
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acceptable diluents selected from group consisting of
lactose, mannitol, sorbitol, microcrystalline cellulose,
sucrose, sodium citrate, and dicalcium phosphate; a binder
selected from group consisting of gum tragacanth, gum
acacia, methyl cellulose, gelatin, polyvinyl pyrrolidone, and
starch; an excipient selected from group consisting of agar-
agar, calcium carbonate, sodium carbonate, silicates, alginic
acid, corn starch, potato tapioca starch, and primogel a
lubricant selected from group of a magnesium stearate,
calcium stearate or steorotes, talc, solid polyethylene
glycols, ad sodium lauryl sulphate; a wetting agents selected
from group consisting of acetyl alcohol, and glyceryl
monostearate; an absorbent selected from group of kaolin,
and bentonite clay; or a retarding agent selected from group
consisting of wax, and paraffin, or a pharmaceutically
acceptable flavor.

5. An anti-malarial composition as claimed in claim 3,
wherein the value of R, R1, R2 and R3 of compound formula
1 are given below:

R R, R, R,
H H C(CH,); H
¢-CsHg H H H
H H 1-adamantyl H
CH(CH,), H H H
c-CHyy H H H
¢-CsHg H c-CsHg H
CH(CH;), H CH(CH;), H
c-CHyy H c-CgHyy H
OCH; H C(CH,); H
OCH; H c-CgHyy H
OCH, H CH(CH;), H
OCsHy, G,Hs C(CH,)s H
OCgH,, G,Hs C(CH,)s H
OCH, CH, C(CH,); H
H H C(CH,); S-(Orn)
H H C(CH,); S-(Val)
H H C(CH,); S-(Lys)
H H C(CH,); S-(Ala).

6. An anti-malarial composition as claimed in claim 3,
wherein the ICs, of the analog of formula 1 is about 39.06
ng/ml.

7. An anti-malarial composition as claimed in claim 3,
wherein the analog of formula 1 is active against P. berghei
infection at a dose ranging between 10-100 mg for about 4
days.

8. An anti-malarial composition as claimed in claim 3,
wherein the LD, of the analog of formula 1 is about 400 mg
per kg of body weight.

9. A composition as claimed in claim 3, wherein the
composition is formulated in a form selected from the group
consisting of a syrup, a tablet, a capsule, a powder, and a
solution.

10. A process for preparation of a ring-substituted

8-aminoquinoline analog of formula 1
1
R Ry

/
N R,

HN Rs
/
N
H

wherein R represents H, straight chain alkoxy groups
containing 1 to 8 carbon atoms, branched chain alkyl

H3CO

x
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groups containing 3 to 7 carbon atoms, cycloalkyl
group containing 3 to 15 carbon atoms, phenoxy, and
substituted phenoxy groups; R; represents H, CH; and
C,Hy; R, represents straight chain alkyl group contain-
ing 1 to 5 carbons, branched alkyl groups, and
cycloalkyl group containing 3 to 15 carbon atoms and
R, represents H, a (R)- or (S)-amino acid or an
L-unnatural amino acid, and pharmacologically accept-
able additive(s), wherein the salt-forming acid may be
organic or inorganic in nature, said process comprises
steps of:

reacting 8-nitroquinolines with alkyl carboxylic acid in
presence of sulphuric acid, silver nitrate and ammo-
nium persulphate in aprotic solvent at reflux tempera-
ture for a period in the range of 5 min to 1 hr to isolate
the ring substituted 8-aminoquinoline from the reaction
mixture;

reducing the ring-substituted 8-aminoquinoline obtained
in step (a) with a catalyst and hydrogen under pressure
to obtain ring-substitued 8-nitroquinoline;

reacting the obtained ring substituted 8-nitroquinoline
with 2-(4-bromopentyl)-1,3-isoindolinedione and try-
ethylamine at a temperature ranging between 100-140°
C. for a period in the range of 3-8 hrs to provide
isoindolinedione derivative;

reacting the isoindolinedione derivative obtained in step
(c) with hydrazine-hydrate in alcoholic solvent to pro-
duce ring substituted N®-(4-amino-1-methylbutyl)-8-
quinolinamine, and

reacting N®-(4-amino-1-methylbutyl)-8-quinolinamine

obtained in step (d) with N-protected amino acid and
dicyclohexylcarbodimide in chloroalkane solvent at a
temperature ranging between 10-50° C., isolating the
ring substituted protective amino acid quinoline deriva-
tive followed by deprotection of amino acid moiety in
the molecule to give compound of formula 1.

11. A process as claimed in claim 10, wherein the alkyl
carboxylic acid is selected from a group consisting of
tri-methyl acetic acid, isobutyric acid, cyclo-hexane car-
boxylic acid, and 1-adamantanecarboxylic acid.

12. A process as claimed in claim 10, wherein the
8-nitroquinoline is selected from the group consisting of
6-methoxy-8-nitroquinoline, 5,6-dimethoxy-8-
nitroquinoline, 4-ethyl-5-pentoxy-6-methoxy-8-
nitroquinoline, 4-ethyl-5-octoxy-6-methoxy-8-
nitroquinoline, and 4-methyl-5,6-dimethoxy-8-
nitroquinoline.

13. A process as claimed in claim 10, wherein reduction
in step (b) employs raney-nickel.

14. A process as claimed in claim 10, wherein reduction
in step (b) is carried out at a pressure in the range of 40-50
psi in a Parr hydrogenator.

15. A process as claimed in claim 10, wherein the alco-
holic solvent is ethyl alcohol.

16. A process as claimed in claim 10, wherein the chloro-
alkane solvent is dichloro-methane.

17. A process as claimed claim in 10, wherein the depro-
tection of benzyl-esters in amino acid moiety in the mol-

10

15

20

25

30

35

40

45

50

55

34

ecule in step (e) is carried out in presence of Pd—C in
methanol in presence of hydrogen gas.

18. A process as claimed in claim 10, wherein the depro-
tection of t-Boc protected amino acid is carried out in
presence of methanolic HCL

19. A process as claimed in claim 10, wherein the value
of R, R1, R2 and R3 of formula 1 are given below:

R Ry R, R;
H H C(CH,); H
c-CsHy H H H
H H 1-adamantyl H
CH(CH,), H H H
c-CHyy H H H
c-CsHy H c-CsHy H
CH(CH,), H CH(CH,), H
c-CHyy H c-CgHyy H
OCH; H C(CH,); H
OCH, H c-CgHyy H
OCH; H CH(CH,), H
OCsHy, G,Hs C(CH,)s H
OCgH,, G,Hs C(CH,)s H
OCH, CH, C(CH,); H
H H C(CH,); S-(Orn)
H H C(CH,); S-(Val)
H H C(CH,); S-(Lys)
H H C(CH,); S-(Ala).

20. A process as claimed in claim 10, wherein the analog
of formula 1 is active against P. berghei, P. yoelii infection
at a dose ranging between 10-100 mg for 4 days.

21. A process as claimed in claim 10, wherein the LDy, of
the analog of formula 1 is about 400 mg per kg of body
weight.

22. A process as claimed in claim 10, wherein the ring
substituted 8-aminoquinoline analog is free from methemo-
globin (MetHb) toxicity.

23. A method of treating a subject in need thereof for
malarial infection comprising a step of administering to the
subject a pharmaceutically effective dosage of a compound
according to claim 1 together with a pharmaceutically
acceptable salt(s), carrier, or additive.

24. Amethod of treatment as claimed in claim 23, wherein
the subject is a mammal.

25. Amethod of treatment as claimed in claim 23, wherein
the compound of formula 1 is active against P. berghei and
P, yoelii infection at a dose ranging between 10-100 mg for
4 days.

26. Amethod of treatment as claimed in claim 23, wherein
the LD, of the compound of formula 1 is about 400 mg per
kg of body weight.

27. Amethod of treatment as claimed in claim 23, wherein
the said pharmaceutically effective dosage has a broad
spectrum of anti-malarial activity against blood stages, tis-
sue stages of malarial parasite.

28. Amethod of treatment as claimed in claim 23, wherein
the said pharmaceutically effective dosage is effective
against resistant strains of human malarial parasite.
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