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Experimentél Section

Abbreviations: Pypic, purity determined by HPLC; TLC, thick-layer chromatography; TOFMS, time-of-flight

mass spectrometry.

Chemistry. All reactions were monitored by thin->1ayer chromatography carried out on 0.2 mm E. Merck silica
gel plates (60F-254) using UV light as a Visualiziﬁg agent. Chromatography was undertaken using silica gel 60
(230-400 mesh ASTM) from Macherey-Nagel. Thick-layer chromatography (TLC) was performed using silica
gei from Merck, from which the compounds were | extracted by the following solvent system:
CHZCIZ/MeO_H/NH40H, 75:25:10. All melting points were determined on a Biichi meltihg point apparatus and
were uncorrected. 'H and '°C NMR spectra were obtained using a Bruker 300 MHz spe;:trometer, chemical
shifts (8) were expressed in ppm relative to TMS used as an internal standard. Mass spectra were recorded on a
time-of—ﬂight (TOF) plasma deso‘rbtion spectrometer using a Californium source. The purity of final
compounds was verified by two types of high pressure liquid chromatography (HPLC): C18 vydﬁc (C18V) and .
C18 nucleosil (C18N) columns. Analytical‘HPLC was performed on a Shimadzu ‘system equiped with é uv
detector set a£_254 nm. Compounds were dissolved in EtOH and injected through a 50 uL loop. The following
eluent systems wefe used: A (H,O/TFA, 100:0.05) and B (CH;CN/H,O/TFA, 80:20:0.05)." HPLC retention
times (HPLC 7z) were obtained, at flow rates of 1 mL/min, using the following conditions: a gradient run from
100% eluent A during 5 min, then to 100% eluent B over the next 25 min. 4,7-dichloroquinoline was obtained

from Acros, PyBroP from Novabiochem and other reagents from Acros, Aldrich and Lancaster.

Procedure for chlorhydrate salts. To' a solution of compound 1-21 (1 eq.) in MeOH was added
trimethylchlorosilane (1 eq.). After stirring the mixture for 15 minutes at room temperature, the solvent was

evaporated to yield the desired chlorhydrate.
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Method A: General Procedure for the Synthesis of Compounds 2-19. To a solution of coﬁpound 1 (150
mg, 0.5 mmol, 1 eg.) in 10 mL of DMF were added the appropriate halogenocarboxylic acid‘(O.S mmol, 1-eq.),
PyBroP (235 mg, 0.5 mmol, 1 eq) and 1-ethylpiperidine (140 pL, 1 mmol, 2 eq.). Aftef stirring the mixture at
room temperature for 12 h, the appropriate amine (2 mmol, 4 eq.) was added. Further stirrihg of the mixture at
reflux for 5 h was followed by evaporatioh of solvent with the residue being taken up in 15 mL of CH,Cl; and
washed with aqueous NaHCO3 1 M and brine. The organic layer was separated, dried over MgSQys, the solvent

evaporated and the residue purified by TLC (CH,Cly/MeOH, 90:10 to 60:40) to yield the desired product.

Method B: General Procedure for the Synthesis of Compounds 25-33. At 0°C, to a solution of compound 8
(150 mg, 0.35 mmel, leq.)in 10 mL of dry CH,Cl, were added the appropriate halogenocarboxylic acid (0.53
mmol, 1.5 eq.), DMAP (130 mg, 1.05 mmol, 3 eq.) and DCC (145 mg, 0.7 mmol, 2 eq.). After stirring at room

temperature for 18 h, the mixture was cooled to —20°C and filtered. The appropriate amine (3.55 mmol, 10 eq.)

and 1-ethylpiperidine (194 pL, 1.42 mmol, 4 eq.) were then introduced to the filtrate. At reﬂﬁx the mixture was
stirred for 18 h, before being washed with aqueous NaHCO; 1 M and brine. The organic layer was separated,
dried over MgSQOs, the solvent evaporated and the residue purified by TLC (CH,Cly/MeOH, 95:5 to-85:15) to

yield the desired product.

Method C: General Procedure for the Synthesis of Compounds 34-36. At 0°C, to a solution of compound 8
(150 mg, 0.35 mmol, 1 eq.) in 10 mL of dry CHCl were added the appropriate acid (0.53 mmol, 1.5 eq.),
DMAP (130 mg, 1.05 mmol, 3 eq.) and DCC (145 mg, 0.7 mmol, 2 eq.). After stirring at room temperature for
18 h, the mixture was cooled to —20°C and filtered, the filtrate washed with aqueous NaHCOs3 1 M and brine.
The organic layer was separated, dried over MgSO;, the solvent evaporated and the residue purified by TLC

(CH,Cl,/MeOH, 90:10 to 85:15) to yield the desired product.
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Method D: General Procedure for the Synthesis of Benzylpiperazine Derivatives. At O‘fC, to a solution of
piperazine (600 mg, 7.0 mmol, 5 eq.) in 20 mL of dry CH,Cl, was added the appropriate benzaldéhyde (1.4
mmol, 1 eq.) ah_d, after stirring at room temperature for 1 h, NaHB(OAc); (590 mg, 2.8 mmol, 2 eq.). Following
further stirring of the mixture at room temperature for 18 h, aqueous NaHCO; 1 M was intfoduced and the
mixture left for 15 min, the organic layer was separated and the aqueous layer washed with CHCl,. Thep the
organic layers were mixed and dried over MgSOs, the solvent was evaporated and the residue purified by TLC

(CH,Cly/MeOH, 90:10) to yield the desired product.

Method E: General Procedure for the Synthesis of Compounds 38-66. At 0°C, to a solution of compound
37 (100 mg, 0.24 mmo}, 1 eq.) in 10 mL of dry CH,Cl, was added the appropriate amine (0.24 mmol, 1 eq.)

and, after stirring at room temﬁerature for 1 h, NaHB(OAc); (100 mg, 0.47 mmol, 2 eq.). Following further

stirring at room temperature for 18 h, aqueous NaHCO3; 1 M was introduced and the mixture was left to stir for
15 min. The organic layer was then separated and the aqueous layer washed. with CHClo. The organic'layers
were combined, washed with brine, separated and dried over MgSO4. The solvent was evaporated and the

residue purified by TLC (CH,Cl,/MeOH, 93:7 to CH,Cl,/MeOH/NH4OH, 80:20:1) to yield the desired product.

3-Amino-5-(7-chloro-quinolin-4-ylamino)-phenylmethanol 1. At 0°C, to a ,‘solution of 4,7-
dichloroquinoline (1.88 g, 9.5 mmol, 1 eq.) in 50 mL of EtOH was added N-methylmorbholine (1.2 mL, 10.9
mmol, 1.2 eq). After stirring the mixture at 0°C for 1 h, a solution of 3,5-diaminobenzyl alcohol
dihydrochloride (2 g, 9.5 mmol, 1 eq.) in 10 mL of a EtOH/CHC]; 1:1 mixture was introduced. Following
further stirring at 0°C for 2 h and at room terhperature for 72 h, the mixture was filtered and the precipitate
washed by ether to yield compbund 1 as a yellow solid (2.5 g; 88% yield); Ry 0.15 (CH.Cl/MeOH,; 9:1); mp >
250°C; HPLC (ClSV) PupLc 100%, tg 10.55 min; HPLC (C18N) Pyprc 99%, tr 12.87 min; '"H NMR (DMSO-

dg) §11.06 (s, 1 H, NH), 8.78 (d, J=92Hz 1H,Ar-H),852(,/J=70Hz, 1H, Ar-H), 8.10(d,/=2.0Hz, 1
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H, Ar-H), 7.84 (dd, J=9.1, 2.1 Hz, 1 H, Ar-H), 6.92 (s, 2 H, Ar-H), 6.85 (s, 1 H, Ar-H), 6.82 (d,J=7.0 Hz, 1

H, Ar-H), 4.47 (s, 2 H, CHy), 3.60 (s, 2 H, NHy), 2.70 (s, 1 H, OH); TOFMS m/z 299.5 (M").

N-[3-(7-Chloro-quinolin-4-ylarhino)-5-hydroxymethyi-phenyl]-2-(4-methyl-piperidin-l-yl)-acetamidé 2).
Compound 2 was prepared from chloroacetic acid. (48 mg, 0.5 mmol, 1 eqg.) and 4-methylpiperidine (240 pL, 2
mmol, 4 eq.) by method A and was obtained after TLC (CH,Cl,/MeOH, 90:10) as a yellow solid (110'-mg, 50%
yield); R¢ 0.55 (CH,Cl,/MeOH, 9:1); mp 226°C (hydrochloride); HPLC (C18V) Pupic 99%, 'tR' 12.69 min;

HPLC (C18N) Pupc 100%, & 14.46 min; "H NMR (DMSO-ds) 8 9.66 (s, 1 H, CONH), 9.08 (s, 1 H, NH), 8.43

d,J=53Hz, 1H, Ar-H), 8.40 (d, J = 9.1 Hz, 1 H, Ar-H), 7.85 (d, J = 2.2 Hz, 1 H, Ar-H), 7.63 (s, 1 H, Ar-H),
7.52 (dd, J=9.0,2.2 Hz, 1 H, Ar-H), 7.26 (s, 1 H, Ar-H), 6.99 (s, 1 H, Ar-H), 6.93 (d, J=54Hz, 1 H, Ar-H),
5.22 (t, J = 5.7 Hz, 1 H, OH), 4.45 d,J=5."7 Hz, 2 H, CHy), 2.77-2.74 (m, 2 H, piperidine), 2.70-2.68 (m, 2 H,

piperidine), 1.51-1.47 (m, 2 H, piperidine), 1.31-1.20 (m, 3 H, pipeﬁdine), 0.85(d, J=59Hz3 H, CHsj);

TOFMS m/z 438.5 (M").

N-[3-(7 -Chloro-quinolin-4-ylamino)-S-hydrbxymethyl-phenyl]-3-(4-methyl-pipéridin-l-yl)-propanamide

(3). Compound 3 was prepared.from 3-bromopropanoic acid (77 mg, 0.5 mmol, 1 eq.) and 4-methylpiperidine
(240 pL, 2 mmol, 4 eq.) by method A and was obtained after TLC (CH,Cl/MeOH, 80:20) as a yellow solid (55
mg, 25% yield); R¢0.25 (CH,Cl,/MeOH, 8;.2)', mp 145°C (hydrochloridé); HPLC (C18V) PypLc 90%; & 12.84
min: HPLC (C18N) PupLc 92%, tg 14.70 min; "H NMR (DMSO-d) 8 10.22 (s, 1 H, CONH), 9.11 (s, 1 H,NH),
847 (d,J = 5.5 Hz, 1 H, Ar-H), 8.44 (d, J =9.1 Hz, 1 H, Ar-H), 7.89 (d, J = 2.0 Hz, 1 H, Ar-H), 7.62 (s, 1 H,
Ar-H), 7.56 (dd, J = 8.8,2.0 Hz, 1 H, Ar-H), 7.25 (s, 1 H, Ar-H), 7.00 (s, 1 H, Ar-H), 6.97 (d, J = 5.3 Hz, 1 H,
Ar-H), 5.25 (t, J =5.6 Hz, 1 H, OH), 448 (d,J=5.5 Hz,.2 H, CH,), 2.88-2.85 (m, 2 H, piperidine), 2.63-2.61
(m, 2 H, pipeﬁdine), 2.27 (m, 2 H, CHy), 1.98 (m, 2 H, CHy), 1.61-1.59 (m, 2 H, piperidine), 1.35-1.20 (m, 3 H,

piperidine), 0.87 (d, J = 6.3 Hz, 3 H, CHz3); TOFMS m/z 452.5 (M").
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N-[3-(7-Chloro-quinolin-4-ylamino)-5-hydroxymethyl-phenyl]-5-(4-methyl-piperidin-l-yl)-pentanamide

). Compound 4 was prepared from S—bromovaleric acid (91 mg, 0.5 mmol, 1 eq.) and 4-methylpiperidine (240
pL, 2 mmol, 4 eq.) by method A and was obtained after TLC (CH,Cl,/MeOH, 75:25) as a yellow solid (50 mg,
21% yield); Ry 0.15 (CH,Cly/MeOH, 7:3); mp 182°C (hydrochlonde)', HPLC (C18V) PypLc 98%, tg 13.26 min,
HPLC (C18N) Pypc 100%, tg 14.93 min; IH{ NMR (DMSO-ds) 8 9.93 (s, 1 H, CONH), 9.11 (s, 1 H, NH), 8.43
(d,J = 5.4 Hz, 1 H, Ar-H), 8.46 (d, J=9.2Hz, 1 H, Ar-H), 7.90 (d, J=22Hz,1H, Ar-H), 7.64(5,1H,AI—H),
7.57 (dd, J=9.0,2.3 Hz, 1 H, Ar-H), 7.28 (s, 1 H, Ar-H), 7.00 (s, 1 H, Ar-H),6.97 (d, /=54 Hz, 1 H, Ar H),

5.27 (bs, 1 H, OH), 4.49 (s, 2 H, CH,), 2.78-2.75 (m, 2 H, piperidine), 2.34-2.22 (m, 4 H, CH,), 1.84-1.76 (m, 2

H, piperidine), 1.58-1.44 (m, 6 H, piperidine and CH>), 1.23-1.20 (m, 1 H, piperidine), 1.12-1.08 (m, 2 H,

piperidine), 0.87 (d, J = 6.4 Hz, 3 H, CHs); TOFMS m/z 452.5 (M.

N-[3-(7 -Chloro-quinolin-4-ylamino)-S-hydroxymethyl-phenyl]-6-(4-methyl-piperidin-1-yl)-hexanamide

). Compound 5 was prepared from 6- bromohexanoic acid (98 mg, 0.5 mmol, 1 eq.) and 4-methylpiperidine

(240 yL, 2 mmol, 4 eq.) by method A and was obtained after TLC (CH2C12/MeOH 75:25) as a yellow solid (40
mg, 16% yield); R¢ 0.30 (CH,Cl1,/MeOH, 6:4); HPLC (C18V) Puprc 99%, tg 13.54 min; HPLC (C18N) PupLc
100%, tx 15.22 min; "H NMR (DMSO-dy) §9.98 (s, 1 H, CONH), 9.07 (s, 1 H, NH), 843(d,J=54 Hz,fl H,
Ar-H), 8.40 (d, J = 9.1 Hz, 1 H, Ar-H), 7.84 (d,J=22Hz, 1 H, Ar-H), 7.60 (s, 1 H, Ar-H), 7.51 (dd, J = 9.0,
2.Q Hz, 1 H, Ar-H), 7.24 (s, 1 H, Ar-H), 6.95 (s, 1 H, Ar-H), 6.92 (d, J = 54 Hz, 1 H, Ar-H), 4.43 (s, 2 H, CHy),
421 (bs, 1 H, OH), 2.88-2.83 (m, 2 H, piperidine), 2.35-2.26 (m 4 H, CHp), 2.04-1.98 (m, 2 H piperidine),
1.48-1.43 (m, 6 H, piperidine and CH,), 1.31-1.14 (m, S H, piperidine and CHy), 0.82 (d, J = 6.3 Hz, 3 H, CH3);

TOFMS m/z 494.5 (M").

N-[3-(7-Chloro-quinolin-4-ylamino)-S-hydroxymethyl-phenyl]-8—(4-methyl-piperidin-l-yl)-octanamide
(6). Compound 6 was prepared from 8-bromooctanoic acid (112 mg, 0.5 mmol, 1 eq.) and 4-methylpiperidine

(240 pL, 2 mmol, 4 eq.)' and was obtained after TLC (CH,Cl1,/MeOH, 60:40) as a yellow solid .(40 mg, 15%
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yield); Rs 0.20 (CH,Clo/MeOH, 6:4); HPLC (C18V) PypLc 98%, 1r 14.68 min; HPLC (C18N) PupLc 97%, tr -
16.39 min; 1H NMR (DMSO-ds) 6 9.88 (s, l.H, CONH), 9.06 (s, 1 H, NH), 8.43 (d, J = 5.6 Hz, 1 H, Ar-H),
840 (d,J=9.5Hz, 1 H, Ar-H), 7.84 (d, J = 2.2 Hz, 1 H, Ar-H), 7.59 (s, 1 H, Ar-H), 7.51 (dd, J=9.0,22Hz, 1
H, Ar-H), 7.23 (s, 1 H, Ar-H), 6.94 (s, 1 H, Ar-H), 6.92 (d, .f: 5.4 Hz, 1 H, Ar-H), 5.25 (bs, 1 H, OH), 4.43 (s,
2 H, CHy), 2.77-2.74 (m, 2 H, piperidine), 2.25-2.10 (m, 4 H, CHy), 1.78-1.70 (m, 2 H, piperidine), 1.36-1.30
(m, 6 H, piperidine and CHy), 1.26-1.23 (m, 6 H, CHy), 1.05-0.98 (m, 3 H, piperidine), 0.80 (d,J=6.4Hz,3 H,

CH;); TOFMS m/z 522.5 ™M).

N-[3-(7-Chloro-quinolin-4-ylamino)-5-hydroxymethyl-phenyl]-12-(4-methyl-piperidin-1-.yl)-
dodecanamide (7). Compound 7 was prepared from 12-bromododecanoic acid (140 mg, 0.5 mmol, 1 eq.) and
4-methylpiperidine (240 pL, 2 mmol 4 eq.) by method A and was obtained after TLC (CH,Cl,/MeOH, 60:40)

as a yellow solid (30 mg, 10% yield); Rt 0.15 (CH,Cl,/MeOH, 6:4); mp 89°C (hydrochlondc) HPLC (C18V)

PupLc 94%, tg 18.28 min; HPLC (C18N) Puprc 94%, tr 20.13 min; 'H NMR (DMSO-ds) 6 9.93 (s, 1 H,
CONH), 9.11 (s, 1 H, NH), 848 (d, J = 5.4 Hz, 1 H, Ar-H), 8.45 (d, J = 10.6 Hz, 1 H, Ar-H), 790 (d, J = 2.2
Hz, 1 H, Ar-H), 7.65 (s, 1 H, Ar-H), 7.57 (dd, J=9.1,2.2 Hz, L H, Ar-H), 7.28 (s, 1 H, Ar-H), 7.00 (s, 1 H, Ar-
H), 6.97 (d, J = 5.4 Hz, 1 H, Ar-H), 5.20 (bs, 1 H, OH), 4.49 (s, 2 H, CHy), 2.79-2.76 (m, 2 H, piperidine), 2.30-.
2.13 (m, 4 H, CHy), 1.81-1.77 (m, 2 H, piperidinej, 1.57-1.49 (m, 6 H, piperidine and CH,), 1.31-1.29 (m, 14 H,

CH,), 1.24-1.10 (m, 3 H, piperidine), 0.87 (d, J = 6.4 Hz, 3 H, CHs); TOFMS m/z 578.5 M.

N-[3-(7-Chlo_ro-quinolin-4-ylamino)-5-hydroxymethyl-phenyl]-2-piperidin-1-yl-acetamide (8). Compound
8 was prepared from compound 12 g, 6.7 mmol, 1 eq.), chloroacetic acid (630 mg, 6.7 mmol, 1 eq.) and
piperidine (2 mL, 20 mmol, 3 eq.) by method A and was obtained after column chromatography
(CH,Cl/MeOH, 90:10) as a yellow solid (2.57 g, 91% yield); R¢ 0.10 (CH,Cl/MeOH, 9:1); mp 206°C
(hydrochloride); HPLC (C18V) Pupic 98%, tx 11.85 min; HPLC (C18N) Papic 100%, tg 13.91 min; 'H NMR

(DMSO-ds) 6 9.67 (s, 1 H, CONH), 9.08 (s, 1 H, NH), 8.43 (d,J=54Hz, 1 H, Ar-H), 840(d, J=9.1Hz, 1 H,
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Ar-H),7.85(d,J=22Hz1 H, Ar-H), 7.63 (s, 1 H, Ar-H), 7. 51 (dd, J=9.0,22Hz, 1 H, Ar—H), 7.26 (s, 1 H,
Ar-H), 6.99 (s, 1H Ar-H), 693 (d,J= 53HZ 1H, Ar-H), 522 (¢, J = SSHZ 1 H, OH), 445, J = 5.5Hz,2
H, CH,), 3.02 (s, 2 H, CHy), 2. 40 (t,J=49Hz, 4 H, piperidine), 1.55-1. 47 (m, 4 H, piperidine), 1.35 (d, J=438
Hz, 2 H, piperidine); 13C NMR (DMSO-ds) 8 144.29, 128.31, 127.05, 120.09, 119 36, 117.00, 115. 21 101.16,

57.87, 53.81, 52.15, 23.05, 21.94; TOFMS m/z 424.5 (M").

N-‘[3-(7-Chloro-qﬁinolin-4-ylamino)-5-hydroxymethyl-phenyl]-2-(4-methyl-pipe‘razin-l-yl)-acetamide ).

Compound 9 was prepared from chloroacetic acid (48 mg, 0.5 mmol, 1 eq.) and N-methylpiperazine (215 pL, 2
mmol, 4 eq.) by method A and was obtained after TLC (CH,Cl/MeOH, 70:30) as a yellow solid (70 mg, 32%
yield); R¢ 0.10 (CH,C1/MeOH, 7:3); mp 183°C (hydrochloride); HPLC (C18V) Pyprc 100%, 1z 11.37 min;

HPLC (C18N) Puprc 100%, tr 13.29 min; "H NMR (DMSO-ds) 8 9.71 (s, 1 H, CONH), 9.08 (s, 1 H, NH), 8.43

(d,J=54Hz, 1 H, Ar-H), 840 (d,J=9.1Hz, 1 H, Ar-H), 7.85 (d, J = 2.1 Hz, 1H, Ar-H), 7.62 (s, 1 H, Ar-H),
7.52(dd,J = 90 22 Hz, 1 H, Ar-H), 725 (s, 1 H, Ar-H), 6.99 (s, 1 H, Ar-H), 6.93 (d,]=5.4HZ, 1 H, Ar-H),
5.22 (bs, 1 H, OH), 4.45 (s, 2 H, CHy), 3.08 (s, 2 H, CHa), 2.50-2.44 (m, 8 H, piperazine), 2.19 (s, 3 H, NCHs);

TOEMS m/z 439.5 (M").

N-[3-(7-Chloro-quinolm-4-ylammo) -5- hydroxymethyl-phenyl] -2- morpholm—4-yl-acetam1de (10).
Compound 10 was prepared from chloroacetic acid (48 mg, 0.5 mmol, 1 eq.) and morpholine (175 pL, 2 mmol,

4 eq.) by method A and was obtained after TLC (CH,C1,/MeOH, 90:10) as a yellow solid (140 mg, 66% yield);
R; 0.45 (CH,Cl,/MeOH, 9:1); mp 232°C (hydrochloride); HPLC (C18V) Pupic 98%, tr 14.00 min; HPLC
(C18N) Pypic 100%, tz 16.37 min; I NMR (DMSO-ds) 89.76 (s, 1 H, CONH), 9.08 (s, 1 H,NH), 843 (d,J=
54 Hz, 1 H, Ar-H) 8.40 (d J=91Hz1 H Ar-H), 7.85 (d, J = 2.2 Hz, 1 H, Ar-H), 7.63 (s, 1 H, Ar-H), 7.51 '
(dd, J =9.0,2.2 Hz, 1 H, Ar-H), 7.27 (s, 1 H, Ar-H), 6.99 (s, 1 H, Ar-H), 6.93 (d, J = 5.4 Hz, 1 H, Ar-H), 5.25
(bs, 1 H, OH), 4.45 (s, 2 H, CH,), 3.58 (t, J =4.5 Hz, 4 H, morpholine), 3.08 (s, 2 H, CHy), 2.47 (t,J =4.6 Hz,

4 H, morpholine); TOFMS m/z 426.5 (M").
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N-[3-(7-Chloro-quinolin-4-ylamino)-5-hydroxymethyl-phenyl]-2-(4-hydroxy-piperidin-l-yl)-acetamide

(11). Compound 11 was prepared from chloroacetic acid (48 mg, 0.5 mmol, 1 eq.) and 4-hydroxypiperidine
(202 mg, 2 mmol, 4 eq.) by method A and was obtained after TLC (CH>Cl,/MeOH, 80:20) as a yeilow solid
(120 mg, 54% yield); R¢ 0.50 (CHQCllecOH, 8.5:1.5); mp 91°C (hydrdchlorid,e); HPLC (C18V) PupLc 96%, 1z
11.17 min; HPLC (C18N) PypLc 97%,btR 13.03 nﬁn; 'H NMR (DMSO-dg) 8 10.21 (s, 1‘H, _CONH), 935, 1
H, NH) 8.46-8.41 (m, 2 H, Ar-H), 7.87 (d, J = 2.2 Hz, 1 H, Ar-H), 7.62 (s, 1 H, Ar-H), 7.57 (dd, J: 9.0,2.1
Hz, 1 H, Ar-H), 7.26 (s, 1 H, Ar-H), 7.03 (s, 1 H, Ar-H), 6.93 (d, J = 5.6 Hz,‘1 H, Ar-H), 529 (t, J=5.3 Hz, 1
H, OH), 4.82 (s, 1 H, OH), 4.46 (d, J = 5.3 Hz, 2 H, CHy), 3.10-3.04 (m, 4 H, piperidine), 2.93-2.91 (m, 1 H,

piperidine), 2.84 (s, 2 H, CH,), 1.68-1.66 (m, 4 H, piperidine); TOFMS m/z 440.5 (M").

N-[3-(7-Chloro-quinolin-4-ylamino)-5-hydroxymethyl-phenyl]-2-pyrrolidin-1-yl-acetamide 12).
Compound 12 was prepared from chloroacetic acid (48 mg, 0.5 mmol, 1 eq.) and pyrrolidine (167 pL, 2 mmol,
4 eq.) by method A and was obtained after\TLC (CH2C12/MeOH, 90:10) as a yellow solid (105 mg, 51% yield);
R; 0.30 (CH,Cly/MeOH, 9:1); mp 195°C (hydrochloride); HPLC (C18V) Pyprc 100%, tg 14.04 min; HPLC
(C18N) PHPLC 100%, tz 13.44 min; "H NMR (DMSO-ds) § 9.78 (s, 1 H, CONH), 9.13 (s, 1 H, NH), 8.50 (d, J =
53Hz, 1 H, Ar—H) 847(,/=9.1Hz, 1 H, ArH) 791 (d, J=2.2 Hz, 1 H, Ar-H), 770(s 1 H, Ar-H), 7.58
(dd,' J=9.0,22 Hz, 1 H, Ar-H), 7.35 (s, 1 H, Ar-H), 7.05 (s, 1 H, Ar-H), 7.00 (d, J = 5.4 Hz, 1 H, Ar-H), 5.28
(t, J = 5.8 Hz, 1 H, OH), 4.50 (d, J = 5.7 Hz, 2 H, CHy), 3.25 (s, 2 H, CHy), 2.60-2.57 (m, 4 H, pyrrolidine),

1.75-1.72 (m, 4 H, pyrrolidine); TOFMS m/z 410.5 (M"). .

N-[3-(7-Chloro-quinolin-4-ylamino)-5-hydroxymethyl-phenyl]-2-thiazolidin-1-yl-acetamide (13).
Compound 13 was prepared from chloroacetic acid (48 mg, 0.5 mmol, 1 eq.) and thiazolidine (158 pL., 2 mmol,
4 eq.) by method A and was obtained after TLC (CH,Cl,/MeOH, 90:10) as a yellow solid (50 mg, 23% yield);

R; 0.80 (CH,Cl,/MeOH, 9:1); mp 181°C (hydrochloride); HPLC (C18V) .PHpLC 100%, tg 14.67 min; HPLC
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(C18N) Pypc 100%, zg 14.31 min; 'H NMR (DMSO-dg) 3 9.87 (s, 1 H, CONH), 9.05 (s, 1 H, NH), 8.40 (d, J =
5.4 Hz, 1 H, Ar-H), 8.37 (d, J=9.1 Hz, 1 H, Ar-H),7.81 (d, J=22Hz, 1 H,.Ar-H), 7.61 (s, 1 H, Ar-H), 748
(dd, J = 9.0, 2.2 Hz, 1 H, Ar-H), 7.27 (5, 1 H, Ar-H), 6.96 (5, 1 H, Ar-H), 6.90 (d, J = 5.3 Hz, 1 H, Ar-H), 5.18
(bs, 1 H, OH), 441 (s, 2 H, CH), 401 (s, 2 H, thiazolidine), 3.11 (s, 2 H, CHy), 301 (1, J = 6.4 Hz, 4 H,

thiazolidine), 2.77 (t, J = 6.4 Hz, 4 H, thiazolidine); TOFMS m/z 428.5 ™).

2-Tert-butylamino-N-[3-(7 -chloro-quinolin-4-ylamino)-S-hydroxymethyl-phenyl]-acetamide (14).

Compound 14 was prepared from chloroacetic acid (48 mg, 0.5 mmol, 1 eq.) and rert-butylamine (210 pL, 2

mmol, 4 eq.) by method A and was obtained after TLC (CH;Cl1/MeOH, 80:20) as a yellow solid (120 mg, 58%
yield); Rt 0.45 (CH,Cl,/MeOH, 8.5:1.5); mp 186°C (hydrochloride); HPLC (C18V) PyupLc 96%, tr 11.74 min;
HPLC (C18N) Pupic 96%, Ir 13.62 min; 'H NMR (DMSO-ds) $11.07 (s, 1 H, CONH), 9.49 (s, 1 H, NH), 8.54

(d, J=9.1 Hz, 1 H, Ar-H), 8.47 (d,J =5.5Hz, 1 H, Ar-H), 7.92 (d, JV= 22Hz,1H, Ar-H), 7.69 (s, 1 H, Ar-H),

7.60 (dd, J=9.1,22 Hz, 1 H,'Ar—H), 733 (s, 1 H, Ar-H), 7.08 (s, L H, Ar-H), 6.96 (d, J=5.5Hz, 1 H, Ar-H),
5.37 (t, J = 5.4 Hz, 1 H, OH), 4.49 (d, J = 5.1 Hz, 2 H, CHy), 3.96 (s, 2 H, CHy), 2.87 (bs, 1 H, NH), 1.30 (s, 9

H, C(CHs)3); TOFMS m/z 412.5 (M.

N-[3-("I-Chloro-quinolin-4-ylamino)-5-hydroxymethyl-phenyl]-Z-diethylamino-acetamide (15). Compound
15 was prepared from chloroacetic acid (48 mg, 0.5 mmol, 1 eq.) and diethylamine (207 pL, 2.5 mmol, 4 eq.)
by method A and was obtained ﬁfter TLC (CH,Cl,/MeOH, 85:15) as a yellow solid (90 mg, 56% yield); R;0.80
(CH,C1/MeOH, 8.5:1.5); mp 168°C (hydrochloride); HPLC (C18V) PupLc 98%, g 11.69 min; HPLC (C18N)
P].—{PLC 97%, tg 13.40 min; 'H NMR (DMSO-ds) 3 9.82 (s, 1 H, CONH), 9.12 (s, 1 H, NH), 8.44 (d,J=54Hz1
H, Ar-H), 840 (d, J =9.1 Hz, 1 H, Ar-H), 7.85 (d, J = 2.2 Hz, 1 H, Ar-H), 7.65 (s, 1 H, Ar-H), 7.53 (dd, J =
9.0, 2.2 Hz, 1 H, Ar-H), 7.25 (s,ll H, Ar-H), 7.01 (s, 1 H, Ar-H), 6.94 (d, J=54Hz, 1H, Ar-H), 5.20 (bs, L H,
OH), 4.46 (s, 2 H, CHy), 3.27 (s, 2 H, CH,), 2.66 (g, J = 7.1 Hz, 4 H, N(CP_IZ—CH3)2), 1.01.(t, J=7.1 Hz, 6 H,

N(CH,-CH;),); TOFMS m/z 412.5 (M").
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2-Benzylamiﬁo-N-[3-(7-chloro-quinolin-4fylamino)-S-hydroxymethyl-phenyl]-acetamide (16). Compound
16 was prepared from chloroacetic acid (48 mg, 0.5 mmol, 1 eq.) and Benzylamine (218 pL 2 mmol, 4 eq.) by
method A and was obtained after TLC (CH2C12/MeOH 85:15) as a yellow solid (120 mg, 54% yield); R¢ 0.85
(CH,Cl/MeOH, 8.5:1.5); mp > 250°C (hydrochloride); HPLC (C18V) Pupc 100%, tg 13.28 min; HPLC
(C18N) PHPLC 100%, tz 15.03 min; 'H NMR (DMSO-dp) 8 10.15 (s, 1 H, CONH), 9.20 (s, 1 H, NH), 8.46 (d,J

=54Hz, 1 H Ar-H), 8.42 (d, J=9.0 Hz, 1 H, Ar-H), 7.87 (d, J=2.2 Hz, 1 H, Ar-H), 7.63 (s, 1 H, Ar-H), 7.56

(dd, J=9.0,2.2 Hz, 1 H, Ar-H), 7.44-7.26 (m, 5 H, Ar-H), 7.23 (s, 1 H, Ar- H),7.02 (s, 1 H, Ar-H), 6.96 (d, J =
5.4 Hz, 1 H, Ar-H), 5.27 (bs, 1 H, OH), 4.47 (s, 2 H, CHy), 4.00 (bs, 1 H, NH), 3.94 (s, 2 H, CHp), 3.14 (s, 2 H,

CH,); TOFMS m/z 446.5 (M").

2-(4-Chloro- benzylam1no)-N-[3 -(7-chloro- qumolm-4-ylamino)-5-hydroxymetﬁyl-phenyl]-acetamide am.
Compound 17 was prepared from chloroacetic acid (48 mg, 0.5 mmol, 1 eq.) and A-chlorobenzylamine (243
pL 2 mmol, 4 eq.) by method A and was obtained after TLC (CH,C1/MeOH, 85:15) as a yellow solid (70 mg,
29% yield); R¢ 0.70 (CH,C1,/MeOH, 8.5:1.5); HPLC (C18V) Pupic 100% tr 14.40 min; HPLC (CiSN) PurLc
100%, tz 16.16 min; 'H NMR (DMSO-dp) §9.95 (s, 1 H, CONH), 9.32 (s, 1 H, NH), 8.47 (d, J =5.2Hz, 1 H,
Ar-H), 8.45(d, J=92Hz, 1 H, Ar-H),7.89 (d, J=22Hz, 1 H, Ar-H), 7.67 (s, 1 H, Ar-H), 7.56 (dd, J =9.0,
2.2 Hz, 1 H, Ar-H), 7.50-7.39 (m, 4 H, Ar-H), 7.29 (s, 1 H, Ar-H), 7.03 (s, 1 H, Ar-H), 697 (d, /= 54Hz, 1 H,
Ar-H), 5.23 (bs, 1 H, OH), 4.48 (s, 2 H CH,), 4.06 (s, 2 H, CH,), 4.00 (s, 2 H, CHy), 3.75 (bs, 1 H, NH);

TOFMS m/z 482 (M).

N-[3- (7-Chloro-quinolin-4-ylamin0)-5-hydroxymethyl-phenyl]-2-(1,2,3,4-tetrahydro-isoquinolin-2-yl)-
acetamide (18). Compound 18 was prepared from chloroacetic acid (48 mg, 0.5 mmol, 1 eq.) and 1,2,3,4-
tetrahydroisoquinoline (250 uL, 2 mmol, 4 eq.) by method A and was obtained after TLC (CH2C12/MeOH

85:15) as a yellow solid (150 mg, 63% yield); Rt 0.80 (CH,C1,/MeOH, 8.5:1.5); mp 84°C (hydrochloride);
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HPLC (C18V)- Pyprc 98%, tg 13.63 min; HPLC (C18N) Pypic 99%, tr 15.40 min; 'H NMR (DMSO-dp) & 10.09
(s, 1 H, CONH), 8.91 (s, 1 H, NH), 8.52 (d, J =9.0 Hz, 1 H, Ar-H), 8.48 (d, J=63Hz, 1 H, Ar-H),7.09(d, J
—22Hz, 1 H, Ar-H), 7.67-7.65 (m, 2 H, Ar-H), 7.38 (s, 1 H, Ar-H), 7.34-7.11 (m 4 H, ArH) 7.04 (s, 1 H, Ar-
H), 6.90 (d, J = 6.1 Hz, L H, Ar—H),‘ 529 (t, J = 4.6 Hz, 1 H, OH), 447 (d,J=4.6Hz,2 H, CH,), 4.23 (s, 2 H,

CH,), 3.01-2.91 (m, 4 H, CHy), 2.68 (s, 2 H, CH,); TOFMS m/z 472.5 (M).

2-(3-Amino-pyrazol-l-yl)-N-[3-(7-chloro-quinolin-4-ylamin0)-S-hydroxymethyl-phenyl]-acetamide 19).

Compound 19 was prepared from chloroacetic acid (48 mg, 0.5 mmol, 1 eq.) and 3-aminopyrrazole (166 mg, 2
mmol, 4 eq.) by method A and was obtained after TLC _(CH2C12/MeOH, 85:15) as a yellow solid (85 mg, 40%

yield); Rt 0.55 (CH2C12/MeOH, 8.5:1.5); mp 173°C (hydrochloride); HPLC (C18V) PurLc 95%, tg 11.74 min;

HPLC (C18N) Pupc 96%,; IR 13.90 min; 'H NMR (DMSO-dp) § 10.44 (bs, 1 H, NH), 10.10 (s, 1 H, CONH),
9.80 (s, 1 H, NH), 8.69 (d,7=9.1Hz, 1 H, Ar-H), 8.47 (d, J=5.2 Hz, 1 H, Ar-H), 8.04 (s, 1 H, Ar-H), 7.71 (d,
7 =9.0 Hz, 2 H, Ar-H), 7.67 (s, 1 H, Ar-H), 7.66 (s, 1H, Ar—H) 741 (s, 1 H, Ar-H),7.03(d,J = 54Hz 1 H,

Ar-H), 5.30 (bs, 1 H, OH), 4.47 (s, 2 H, CHy), 3.79 (bs, 1 H, NH), 3.12 (s, 2 H, CHy); TOFMS m/z 422.5 (M").

2-Chloro-N-t3-(7-chloro-quinolin-4-ylamino)-5-hydroxymethyl-phenyl]-acetamide (20). To a solution of
compound 1 (150 mg, 0.5 mmol, 1 eq.) in ‘10 mL of DMF were added chloroacetic acid (47 mg, 0.5 mmol, 1
eq.), PyBroP ( 235 mg, 0.5 mmol, 1 eq.) and DIEA (88 pL, 1 mmol, 2 eq.). After stirring the mixture at r0om
temperature for 18 h, the solvent was evaporated, the mixture taken up in 15 mL of CH,Cl, and washed with
aqueous NaHCO; 1 M and brine. The organic layer was separated, dried over MgSOys, the solvent evaporated
and the residue purified by TLC (CH2C12/MeOH 85:15) to yield compound 20 as a yellow solid (120 mg, 64%
yield); Rf 0.65 (CH,Cl,/MeOH, 8.5:1.5); mp 135°C (hydrochloride); HPLC (C18V) PupLc 98%, 1 13. 56 min;
HPLC (C18N) Pyprc 100%, 1z 16.04 min; 'H NMR (DMSO-ds) 8 11.06 (s, 1 H, CONH), 9 20 (s, 1 H, NH),

8.50 (d, J = 5.3 Hz, 1 H, Ar-H), 8.46 (d,J=9.0Hz, 1 H, Ar-H), 791 (d,J =19 Hz, 1 H, Ar-H), 7.61 (s, 1 H,
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Ar-H), 7.59 (dd, /= 9.1, 1.9 Hz, 1 H, Ar-H), 7.29 (s, 1 H, Ar-H), 7.07 (s, 1 H, Ar-H), 7.00 (d, ]= 54Hz, 1H,

Ar-H), 530 (t, J=5.3Hz, 1 H, OH), 4.51 (d,J= 5.3 Hz, 2 H, CH,), 4.27 (s, 2 H, CH,); TOFMS m/z 376 M.

1-[3-(7-Chlofo-quinolin-4-ylamino)-5-hydroxymethyl-phenylcarbamoylmethyl]-.pyridinium chloride (21).
A solution of compound 20 (80 mg, 0.21 mmol, 1 eq) in IOImL of pyridine was stirred at room température for
24 h. Then the solvent was evaporated to yield compound 21 as a yellow solid (90 mg, 93% yield); mp 81°C;
HPLC (C18V) PupLc 92%, 1z 11.60 min; HPLC (CISN) PupLc 93%, tx 13.58 min; "H NMR (DMSO-ds) § 11.01 »
(s, 1 H, CONH), 9.31 (s, | H, NH), 9.03 (d, / = 5.8 Hz, 2H Ar-H), 8.64 (t,J = 79Hz 1 H, Ar-H), 845(d J=
54 Hz, 1H, ArH) 843(d,J=9.0Hz; 1H, ArH) 817815(m 2H, Ar-H), 7.87 (d,/=2.1 Hz, 1 H, ArH)

7.57 (s, 1 H, Ar-H), 7.54 (dd, J= 9.0, 2.1 Hz, 1 H, Ar-H), 7.31 (s, 1 H, Ar-H), 7.03 (s, 1 H, Ar-H), 6.90 (d, J =
5.5 Hz, 1 H, Ar-H), 5.66 (s, 2 H, CHy), 5.30 (t, J = 5.3 Hz, 1 H, OH), 4.47 (d, J = 5.0 Hz, 2 H, CH,); TOFMS

m/z 419.5 (M*-Cl).

N-[3-(7-Chloro-quinolin-4-ylamino)-5-hydroxymethyl-phenyl]-2-hydroxy-acetamide (22). To a solution of
compound 20 (280 mg, 0.74 mmol, 1 eq.) in 15 mL of DMF was added potassium acetate (110 mg, 1.1 mmol,
1.5 eq.j. _Following reflux of the mixture for 3 h, the solvent was evaporated, the mixture taken up in 15 mL of
CH;Cl; and washed with aqueous NaHCO3 1 M and brine.. The organic layer was separated, dried over MgSO,
and the solvent evaporated. Theisolid was taken up in a solu_tion of NaCO3 (120 mg, 1.1 mmol, 1.5 eq.) in 15
mL of Me(jH. After stirring the mixture at room temperature for 3 h, the solvent was evaporated and the
residue purified by TLC (CH2C.12/MeOH, 80:20) to yield compound 22 as a yellow solid (20 mg, 8% yield); R¢
0.80 (CH,Cl,/MeOH, 8.5:1.5); mp 118°C (hydrochloride); HPLC (C18V) Puprc 100%, tx 14.34 min; HPLC
(C18N) Puprc 98%, tz 14.32 min; 'H NMR (DMSO-d5) 89.73 (s, 1 H,,CONH), 9.13 (s, 1 H, NH), 8.46 (d, J =
5.3 Hz, 1 H, Ar-H), 845 (d, /=9.1 Hz, 1 H, Ar-H), 7.88 (d, J= 2.2 Hz, 1 H, Ar—H), 7.70 (s, 1 H, Ar-H), 7.55
(dd, J=9.0,2.2 Hz, 1 H, Ar-H), 7.39 (s, 1 H, Ar-H), 7.03 (s, 1 H, Ar-H), 6.98 (d, /= 5.4 Hz, 1 H, Ar-H), 5.70

(bs, 1 H, OH), 5.25 (bs, 1 H, OH), 4.47 (s, 2 H, CHy), 3.98 (s, 2 H, CH,); TOFMS m/z 357.5 (M").
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N-[3-(7-Chloro-quinolin-4-ylamino)-5-hydroxymethyl-phenyl] benzamide (23). To a solution of compound
1.(300 mg, 1.0 mmol, 1 eq.) in 15 mL of DMF were added benzoic acid (122 mg, 1.0 mmol, 1 eq.), PyBroP
(466 mg, 1.0 mmol, 1 eq.) and DIEA (260 L, 1.5 mmol, 1.5 eq.). After stirring the mixture at room
temperature for 18 h, the solvent was evaporated, the residue taken up in 15 mL of CH,Cl, and wéshed with
aqueous NaHCO; 1 M and brine. The organic layer was separated, dried over MgSOq, the solvent evaporated
and the residue purified by TLC (CH,Cl/MeOH, 90:10) to yield compound 23 as a yellow oil (320 mg, 69%
yield); Ry 0.60 (CH,Cl/MeOH, 9:1); HPLC (C18V) Puprc 95%, 1z 15.80 min; HPLC (C18N) PHPLC 96%, t

16.02 min; '"H NMR (DMSO -ds) 6 10.30 (s, 1 H, CONH), 9.15 (s, 1 H, NH), 8.47 (d, J=5.4Hz, 1 H, Ar-H),
8.45(d, J=9.0 Hz 1 H, Ar-H), 7.9‘O (d,/=2.2Hz, 1 H, Ar-H), 7.70 (s, I H, Ar-H), 7.58-7.44 (m, 7 H, Af—H),
7.05(s, 1 H, Ar-H), 6.97 (d, /= 5.3 Hz, 1 H, Ar-H), 5.30 (bs, 1 H, OH), 4.51 (s, 27H, CH,); TOFMS m/z 403.5

(M)

N-[3-(7-Chloro-quinolin-4-ylamino)-5-hydroxymethyl-phenyl]-formaniide (24). To a solution of compound

1 (300 mg, 1.0 mmol, 1 €q.) in 15 mL of DMF were added PyBroP (466 mg, 1.0 mmol, 1 eq.) and DIEA (260

was evaporated, the residue taken up in 15 mL of CH,Cl, and washed with aqueous NaHCO3 1 M and brine,
The organic layer was separated, dried over MgSO,, the solvent evaporated and the residue purified by TLC
(CHZClleeOH 80:20) to yield compound 24 as a yellow solid (165 mg, 50% yield); R¢ 0.60 (CH2C12/MeOH
8:2); mp > 250°C; HPLC (C18V) Pupic 96%, 1p 10.53 min; HPLC (C18N) Pupic 96%, tg 12.49 min; H NMR
(DMSOd6)81029(s 1 H, CONH), 9.18 (s, 1 H, NH), 8.54 (d, J = 54 Hz, 1 H, Ar-H), 8.49 (d, J= -9.0Hz, 1
H, Ar-H), 8.33 (s, 1 H, COH), 795 (d, /=22 Hz, 1 H, Ar-H), 7.66 (s, 1 H, Ar-H), 7.62 (dd, J = 9.0, 2.2 Hz, 1
H, Ar-H), 7.33 (s, 1 H, Ar-H), 7.11 (s, 1 H, Ar-H), 7.04 (d, /=5.3 Hz, 1 H, Ar-H), 5.32 (bs, 1 H, OH), 4.55 b(s,

2 H, CH); TOFMS m/z 327.5 (M").




© 2001 American Chemical Society, J. Med. Chem., Delarue jm0108420 Supporting Info Page 14

(Piperidin-1-ylmethyl)f1-carboxylic acid 3-(7-chloro-quinolin-4-ylamino)—5-(2-piperidin-1-yl-
acetylamino)-benzyl ester (25). Compound 23 was prepared from chloroacetic acid (35 mg, 0.37 mmol, 1.05
eq.) and piperidine (350' uL, 3.55 fnmol, 10 eq.) by method B and was obtained after TLC (CH,Cl/MeOH,
85:15)as a yelloW solid (135 mg, 70% ‘yield) R¢ 0.60 (CH,Cl,/MeOH, 8.5:1. 5); mp 87 °C; HPLC (C18V) PupLc
98%, tz 14.33 min; HPLC (C18N) PypLc 97%, tr 13.91 min; '"H NMR (DMSO- d6) 59.84 (s, 1 H, CONH), 9.15
(s, 1H NH), 8.46 (d, J=5.3 Hz, 1 H, Ar-H), 842 (d, J=9.1 Hz, 1 H, Ar-H), 7.89 (d, J = 2.2 Hz, 1H, Ar—H)
763 (s, 1 H, Ar-H), 7.54 (dd, J = 9. 0,2.2Hz, 1 H Ar-H), 7.25 (s, 1 H, Ar-H), 7.03 (s, 1 H, Ar-H), 6.94 (d,J =

5.4 Hz, 1 H, Ar-H), 5.07 (s, 2 H, CH,), 4.43 (s, 2 H, CHy), 3.20 (s, 2 H, CHyp), 2.62-2.57 (m, 8 H, piperidine),

1.57-1.53 (m, 8 H, piperidine), 1.36-1.32 (m, 4 H, piperidine); TOFMS m/z 549.5 M"). -

(2-Piperidin-1-ylethyl)-1-carboxylic acid 3-(‘7-chloro-quinolin-4-ylamino)-5-(2-piperidin-l-yl-

acetylamino)-benzyl ester (26). Compound 26 was prepared from 3-bromopropanoic acid (55 mg, 0.36 mmol,
1 eq.) and piperidine (350 pL, 3.55 mmol, 10 eq.) by method B and was obtained after TLC (CH,Cl,/MeOH,
85:15) as a yellow solid (60 mg, 30% yield); Re 0.55 (CH,Cl,/MeOH, 8:2); mp 58°C HPLC (C18V) PupLc
98%, tz 14.72 min; HPLC (C18N) Prprc 100%, tg 13.98 min; 1 NMR (DMSO-ds) 8 9.82 (s, 1 H, CONH)
9.13 (s, 1 H, NH), 843 (d, J = 5.3 Hz, 1 H, Ar-H), 8.41(d,J=8.8Hz, 1H, Ar-H),7.85(d,J=22Hz, 1 H, Ar-
H), 7.63 (s, 1 H, Ar-H), 7.52 (dd, J= 9.0,V2.2 Hz, 1 H, Ar-H), 7.26 (s, 1 H Ar-H), 6.99 (s, 1 H, Ar-H), 6.93 (d,
J =54 Hz, 1| H, Ar-H), 5.03 (s, 2 H, CH,), 445 (s, 2 H, CHy), 3.20 (s, 2 H, CHp), 3.13-3.12 (m, 4 H, CHy),
2.63-2.59 (m, 4 H, piperidine), 2.51-2.49 (m, 4 H, piperidine), 1.47-1.45 (m, 8 H, piperidine), 1.37-1.35 (m, 4

H, piperidine); TOFMS m/z 563.5 (M.

(4-Piperidin-1-ylbutyl)-1-carb0xylié acid 3-(7-chloro-quinolin-4-ylamino)-5'-(2-piperidin-1-yl-
acetylamino)-benzyl ester (27). Compound 27 was prepared from 5-bromovaleric acid (65 mg, 0.36 mmol, 1
eq.) and piperidine (350 uL, 3.55 mmol, 10 eq.) by method B and was obtained after TLC (CH;Cly/MeOH,

95:5) as a yellow solid (110 mg, 53% yield); R¢ 0.35 (CH;CldMeOH, 8.5:1.5); mp 38°C; HPLC (C18V) Pypic
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95%. 1z 15.31 min; HPLC (C18N) Pupic 96%, g 14.82 min; 'H NMR (DMSO-ds) 8 9.82 (s, 1 H, CONH), 9.13
(s, 1 H, NH), 8.46 (d, J = 5.3 Hz, 1 H, Ar-H), 842 (4, J=9.0 Hz, 1 H, Ar-H), 7.85 (d, J =22 Hz, 1 H, Ar-H),
763 (s, 1 H, Ar-H), 7.54 (dd, J = 9.0, 22 Hz, L B, Ar-H), 726 (5, 1 H, Ar-H), 7.04 (s, 1 H, ArH), 6.93 (d, ] =
5.4 Hiz, 1 H, Ar-H), 5.00 (s, 2 H, CHy), 2.99 (s, 2 H, CHy), 2.41-2.20 (m, 12 H, piperidine and CHy), 1.48-1.34
(m, 16 H, piperidine and CHy); 3¢ NMR (DMSO-dg) § 152.75, 128.53, 125.88, 125.42, 117.19, 114.95,
113.29, 103.18, 65.93, 63.53. 58.40, 54.89, 54.43, 34.14, 2631, 2591, 25.79, 25.57, 2440, 23.20; TOFMS m/z

591.5 (M").

(S-Piperidin-1-ylpentyl)-1-carboxylic acid 3-(7-chloro-quinolin-4-ylamino)-5-(2-piperidin-1-yl-
acetylamino)-benzyl ester (28). Compound 28 was prepared from 6-bromohexanoic acid (70 ing, 0.36 mmol,

1 eq.) and piperidine (350 ul, 3.55 mmol 10 eq.) by method B and was obtained after TLC (CH2C12/MeOH,

95:5) as a yellow solid (110 mg, 51% yield); R¢ 0.30 (CH,ClyMeOH, 8.5:1.5); HPLC (C18V) PupLc 98%, tr
15.54 min; HPLC (C18N) Puprc 97%, tr 15.48 min; 'H NMR (DMSO-dg) $9.85 (s, 1 H, CONH), 9.17 (s, 1 H,
NH), 8.46 (d, J =5.3 Hz, 1 H, Ar-H), 8.42 (d,J=9.0Hz, 1 H, Ar-H), 7.85(d,J=2.2Hz, 1 H, Ar-H), 7.64 (s, 1
H, Ar—H), 7.54 (dd, J =9.0,2.2 Hz, 1 H, Ar-H), 7.28 (s, 1 H, Ar-H), 7.01 (s, 1 H, Ar-H), 695 (d, /=54 Hz, 1
H, Ar-H), 5.02 (s, 2 H, CH), 3.06 (s, .2 H, CH,), 2.48-2.25 (m, 12 H, piperidine and CHb), 1.51-1.22 (m, 18 H,

piperidine and CH,); TOFMS m/z 605.5 (M").

(7-Piperidin-l-ylhéptyl)—1-cai'boxylic acid 3-(7-chloro-quinolin-4-ylamino)-5-(2-piperidin-1-yl-
acetylamino)-benzyl ester (29). Compound 29 was prepared from 8 bromooctanoic acid (80 mg,’0.36 mmol, 1
eq.) and piperidine (350 uL, 3.55 mmol, 10 eq.) by method B and was obtained after TLC (CH2C12/MeOH,
90:10) as a yellow oil (100 mg, 45% yield); R¢ 0.20 (CH,Cly/MeOH, 8.5:1. 5); HPLC (C18V) PupLc 96%, tr
16.71 min; HPLC (C18N) Ppic 96%, tr 16.53 min; I1{ NMR (DMSO-ds) 89.72 (s, 1 H, CONH), 9.20 (s, 1 H,
NH), 8.41 (d, J = 5.4 Hz, 1 H, Ar-H), 835 (d, J = 9.1 Hz, 1 H, Ar-H), 7.82 (d,J=22Hz, 1 H, Ar-H), 7.67 (s, 1

H, Ar-H), 7.50 (dd, J = 9.0, 2.3 Hz, L H, ArH), 7.28 s, | H, Ar-H), 6.96 (s, 1 H, Ar-H), 6.91 (d, /= 5.3 Hz, 1
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H, Ar-H), 5.00 (s, 2 H, CH,), 3.00 (s, 2 H, CHy), 942-2.11 (m, 12 H, piperidine and CHy), 1.47-1.14 (m, 22 H,

piperidine and CHz); TOFMS m/z 633.5 (M").

(4-Pyrrolidin-1-ylbutyl)-1-carboxylic acid 3-(7-chloro-quinolin-4-ylamino)-5-(2-piperidin-1-yl-
acetylamino)-benzyl ester (30). Compound 30 was prepared from 5_bromovaleric acid (65 mg, 0.36 mmol, 1

eq.) and pyrrolidine (290 L, 3.55 mmol, 10 eq.) by method B and was obtained after TLC (CH,Cl,/MeOH,

85:15) as a yellow oil (75 mg, 37% yield); Re 0.30 (CH,Cl,/MeOH, 8.5:1.5); HPLC (C18V) Pupic 94%, tr
15.08 min; HPLC (C18N) PurLc 95%, tg 14.54 min; 'H NMR (DMSO-ds) & 9.83 (s, 1 H, CONH), 9.17 (s, 1 H,

NH), 8.48 (d J= 5 3 Hz, 1 H, Ar-H), 8.42 (4, J=9.1Hz, 1 H, Ar-H), 789(d,J=2.1Hz 1 H, Ar-H),7.74 G,

1 H, Ar-H), 7.56 (dd, J = 9.0,2.1 Hz, 1 H, Ar-H), 735 (s, 1 H, Ar-H), 7. 04 (s, 1 H, Ar H), 6. 98 (d,/J=53Hz,1
H, Ar-H), 5.07 (s, 2 H, CH,), 3.06 (s,2 H, CH,), 2.51-2.49 (m, 2 H, CHy), 2.47-2.44 (m 4 H, plpendme) 2.39-
237 (m, 2 H, CHQ)‘, 2.32-2.29 (m, 4 H, pyrrolidine), 1.61-1.54 (m, 12 H, pyrrolidine, piperidine and CH,), 1.40-

1.38 (m,2 H, piperidine); TOFMS m/z 577.5 (M").

(4-M0rpholin-4-ylbutyl)-1-carb0xylié ~ acid 3-(7-chloro-quinolin-4-ylamin0)-5-(Z-piperidin-l-yl-
acetylamino)-benzyl ester (31). Compound 31 was prepared from 5_bromovaleric acid (65 mg, 0.36 mmc‘)l,. 1
eq.) and morpholine (314 yL, 3.55 mmol, 10 eq.) by method B and was obtained after TLC (CH,Cl/MeOH,
85:15) as a yellow Solid (_50 mg, 24% yield); R¢0.35 (CH,Cl1,/MeOH, 8.5:1.5); mp 33°C ',YHPLC (C18V) Papic
100%, té 12.34 min; HPLC (C18N) Puric 98%, tg 14.21 min; 11{ NMR (DMSO-ds) 6 9.83 (s, 1 H, CONH),
9.17 (s, 1 H, NH), 8.48 (d, J = 53Hz 1 H, Ar-H), 842, J= 9.1Hz, 1 H, Ar-H),7.89 (d, J = 2.1Hz, 1 H, Ar-
H), 7. 74 (s, 1 H, Ar-H), 7.56 (dd, J = 9.0, 2.1Hz, 1 H, Ar-H) 735 (s, 1 H, Ar-H), 7.04 (s, 1 H, Ar-H), 6.98 (d,
J=53Hz, 1H, Ar-H), 505 (s, 2 H, CHy), 3.50 (m, 4 H, morpholine), 3.10 (s, 2 H, CHy), 2.37 (t, /= 72Hz,2
H, CHy), 2.28-2.20 (m, 10 H, piperidine, morpholine and CHZ) 1.74-1.63 (m, 4 H, CHy), 1.55-1.38 (m, 4 H,

piperidine), 1.25-1.22 (m, 2 H, piperidine); 13c NMR (DMSO-ds) 8 152.79, 128.56, 125.89, 125.41, 117 21,
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114.95, 113.25, 103.18, 67.01, 65.91, 63.53, 54.89, 54.12, 46.69, 34.21, 26.31, 26.05, 24.40, 23.25; TOFMS

m/z 593.5 (M),

(4-(4-Methyl-piperazin-1-yl)-butyl)-l—carboxylic acid 3-(7-chloro-quinolin-4-ylamino) S-(2-piperidin-1-
yl- acetylammo) -benzyl ester (32). Compound 32 was prepared from S-bromovaleric acid (65 mg, 0.36 mmol,
1 eq.) and 4-methylpiperazine (290 pL, 3.55 mmol, 10 eq.) by method B and was obtained after TLC
(CH,Cly/MeOH, 85:15) as a yellow oil (60 mg, 28% yield): R; 0.15 (CH:C1,/MeOH, 8.5:1.5); HPLC (C18V)
PupLc 97%, 1 14.95 min; HPLC (C18N) Pypic 97%"[R 14.23 min; '"H NMR (DMSO-ds) § 9.97 (s, 1 H,
CONH), 9.15(s 1 H,NH), 8.48 (d,/=5.4Hz, 1 H, Ar-H), 8.45(d, J= 9.0 Hz, lH Ar-H),7.90 (d, /= 2.2 Hz,
lH Ar-H), 7. 73 (s, 1 H, Ar-H), 7.56 (dd, J = 9.0,2.1Hz, 1 H, Ar-H), 7.36 (s, 1 H, Ar-H), 7.05 (s, lH Ar-H),
6.98 (d, J = 53 Hz, 1 H, Ar-H), 5.07 (s, 2 H, CH,), 3.14 (s, 2 H, CHZ) 2.72-2.55 (m, 10 H, piperazine and
CH,), 2.43-2. 36 (m, 6 H, plpendme and CH,), 2. 07 (s, 3 H, NCH3), 1.75-1.25 (m 10 H, piperidine and CHy);

TOFMS m/z 606.5 (M*).

(4-Diethylaminobutyl)-l-carboxylic acid 3—(7-chloro-quinoliﬁ-4-ylamino)-5-(2-piperidin-1-yl-
acetylamino)-benzyl ester (33). Compound 33 was prepared from 5-bromovaleric acid (65 mg, 0.36 mmol, 1
eq.) and diethylamine (365 uL, 3.55 mmol, 10 eq.) by method B and was obtained after TLC (CH,Cl1/MeOH,
85:15) as a yellow oil (70 mg, 34% yield); R; 0.30 (CH:Cl/MeOH, 8.5:1.5); HPLC (C18V) Pypic 95%, IR
22.02 min; HPLC (C18N) Pypyc 94%, tg 22.26 min; '"H NMR (DMSO-d5) 8 9.91 (s, 1 H, CONH), 9.13 (s, 1 H,
NH), 8.46 (d, /=53 Hz, 1 H, Ar-H), 8.41 (d, J=9.1 Hz, 1 H, Ar-H), 7.89 (d, /= 2.1 Hz, 1 H, Ar-H), 7. 74 (s,
1 H, Ar-H), 7.56 (dd, J= 9.0, 2.1 Hz, 1 H, Ar-H), 731 (s, 1 H, Ar-H), 7.04 (s, 1 H, Ar-H), 6.98 (d, /= 5.3 Hz, 1
H, Ar-H), 5.08 (s, 2 H, CH,), 3.08 (s, 2 H, CHy), 2.98-2.96 (m, 4 H, N(CH,CH3),), 2.50-2.35 (m, 8 H,

piperidine and CH,), 1.75-1.00 (m, 14 H, piperidine, CH; and N (CH,CHs),); TOFMS m/z 579.5 (M.
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(4-Bromobutyl)-1-carboxylic acid 3-(7-chloro-quinolin-4-ylamiho)-5-(2-piperidin-1-yl-acetylamino)-
benzyl ester (34). Compound 34 was prepared from 5.bromovaleric acid (65 mg, 0.36 mmol, 1 eq.) by method
C and was obtained after TLC (CH,Cl/MeOH, 85:15) ‘as a yellow solid (75 mg, 36% vyield); Ry 0.80
(CH,Cl/MeOH, 8.5:1.5); mp 42°C; HPLC (C18V) Pupc 99%, tr 20.07 min; HPLC (C18N) PupLc 100%, IR
18.79 min; 1HNMR(DMSO d6)5980 (s, 1 H, CONH), 9.15 (s, 1 H, 'NH), 8.48 (d, J = 5.3 Hz, 1 H, Ar-H),
842 (d, J=9.1 Hz, 1 H, Ar-H), 7.89 (d, J = 2.1 Hz, 1 H, Ar-H), 7. 74 (s, 1 H, Ar-H), 7.56 (dd, J=9.0, 2.1 Hz,
1 H, Ar-H), 7.35 (s, 1 H, Ar-H), 7.04 (s, 1 H, Ar-H), 6.98 (d,J = 5.3 Hz, 1 H, Ar-H), 5.09 (s, 2 H, CHy), 3.57 (s,
2 H, CHy), 2.74-2.72 (m, 2 H, CH,), 2.45-2.35 (m, 6 H, piperidine and CH,), 1.80-1.25 (m, 10 H, piperidine,

CH, and CHs); TOFMS m/z 587.5 M.

Benzyl-1-carboxylic acid 3-(7-chloro-quinolin-4-ylamino)-5-(2-piperidin-l-yl-acetylamino)-benzyl ester
(35). Compound 35 was prepared from benzoic acid ‘(45 mg, 0.36 mmol, 1 eq.) by method C and was obtained

after TLC (CH,Cl/MeOH, 85:15) as a yellow solid (85 mg, 47% yield); Rt 0.85 (CH,Cl,/MeOH, 8:2); mp

§6°C; HPLC (C18V) Pyprc 95%, i 19.57 min; HPLC (C18N) Prpic 94%, 7¢ 19.31 min; 'H NMR (DMSO-de) 5
9.76 (s, 1 H, CONH), 9.12(s,1H,NH) 8.39 (d,J=53Hz L H, Ar-H), 8.35 (4,7 =89 Hz, 1 H, Ar-H),7.95
(dd, J = 6.1, 2.1 Hz, 2 H, Ar-H), 7.82 (d, J = 22 Hz, L, Ar-H), 7. 73 G5, L H, Ar-H), 7.59(td, J = 6.1,2.3 Hz,
| H, Ar-H), 7.52-7.45 (m, 3 H, Ar-H), 7.37 (s, L H, Ar-H), 7.08 (s, 1 H, Ar-H, 695 (d,J =53 Hz, 1 H, Ar-H),
5.28 (s, 2 H, CHy), 3.00 (s, 2 H, CHy), 2.39-2.36 (m, 4 H, piperidine), 1.48-1.43 (m, 4 H, piperidine), 1.32-1. 30

(m, 2 H, piperidine); TOFMS m/z 528.5 M.

Quinolin-4-yl-1-carboxylic acid 3-(7-chioro-quinqlin-4-ylamino)-5-(2-piperidin-1-yl-acetylamino)-benzyl
ester (36). Compound 36 was prepared from 4-quinolinic acid (60 mg, 0.36 mmol, 1 eq.) by method C and was
obtained after TLC (CH,C1,/MeOH, 90:10) as a yellow solid (75 mg, 37% yield); Ry 0.80 (CHZCIZMeOH,
8.5:1.5); mp 96°C; HPLC (C18V) Puric 97%, tg 16.03 min; HPLC (C18N) Puprc 96%, tg 18.51 min; 'H NMR

(DMSO-ds) 8 9.77 (s, 1 H, CONH), 9.13 (s, 1 H, NH), 9.02 (d, J= 4.4 Hz, 1'H, Ar-H), 8.58 (d,J =83 Hz, 1 H,
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Ar-H), 839 (d, /=53 Hz, 1 H, Ar-H), 835(d,/7=9.1 Hz, 1 H, Ar-H), 8.08 (d, /= 8.4 Hz, 1 H, Ar-H), 7.93 (d,
J=44Hz, 1H, Ar-H), 7.83 (d, J =23 Hz, 1 H, Ar-H), 7.80-7.77 (m, 1 H, Ar-H), 7.74 (s, 1 H, Ar-H), 7.68-
7.65 (m, 1 H, Ar-H), 7.50 (dd,J=9.0,22Hz, 1 H, Ar-H), 7.45 (s, 1 H, Ar-H), 7.15 (s, 1H, Ar—H), 697, J=
5.3 Hz, 1 H, Ar-H), 5.42 (s, 2 H, CHy), 3.00 (s, 2 H, CHy), 2.39-2.36 (m, 4 H, pipen'dine), 1.50-1.43 (m, 4 H,

piperidine), 1.32-1.30 (m, 2 H, piperidine); TOFMS m/z 579.5 (M").

N-[3-(7-Chloro-quinolin-4-ylamino)-S-formyl-phenyl]-2-piperidin-1-yl-acetamide (37). To a solution of
compound 8 (500 mg, 1.18 mmol, l eq.) in 50 mL of CH,Cl, was added MnO, (1.54 g, 11 8 mmol, 10 eq.).
After stlrrmg at room temperature for 18 h, the mixture was filtrated on celite, the celite washed by MeOH and
the filtrate concentrated. The residue was then purified by TLC (CH2C12/MeOH, 90:10) to yield compound 37
as a yellow solid (260 mg, 52% yield); R; 0.90 (CH,CL/MeOH, 8.5:1.5); mp 119°C; HPLC (C18V) Pypic
100% tg 12. 66 min; HPLC (C18N) Pupic 98%, tz 14.62 min; '"H NMR (DMSO -ds) 6 10.88 (s, 1 H, CHO),
10.00 (bs, 2 H, NH and CONH), 8.58 (d,J=6.1Hz, 1 H, Ar-H), 8.53 (d, /= 9.1 Hz, 1 H, Ar-H), 7.98 d,J=
2.1Hz, 1 H, Ar-H), 7.97 (s, 1 H, Ar-H), 7.92 (s, 1 H, Ar-H), 7.76 (dd, J = 9.1,.2.2 Hz, 1 H, Ar-H), 7.70 (s, 1

Ar-H), 7.07 (d; J=6.1Hz, 1H, Ar-H), 3.14 (s, 2 H, CHy), 2.50-2.45 (m, 4 H, pipéﬁdine),' 1.76-1.73 (m, 4 H,

piperidine), 1.54-1.52 (m, 2 H, piperidine); TOFMS m/z 422.5 (M").

N-[3-(7-Chloro-quinoliﬁ-4-ylamino)-S-(2-dimethylaminoethylamino)methyl-phenyl]-2-piperidin-1-yl- |

acetamide (38). Compound 38 was prepared from N,N—dimethylethylenediamjne (21 mg, 0. 24 mmol, 1 eq.) by
method E and was obtained after TLC (CH2C12/MeOH/NH40H 85:15:1) as a yellow sohd (70 mg, 60% yield);
Rf 0.15 (CHZCIZ/MeOH 8:2); mp 106°C; HPLC (C18V) PupLc 99%, tg 10.47 min; HPLC (C18N) Pyprc 9§%,
tr 11.76 min; "H NMR (DMSO-ds) § 9.69 (s, 1 H, CONH), 9.10 (s, 1 H, NH), 8.46-8.41 (m, 2. H, Ar-H), 7.88
(d, /=22Hz, 1H, Ar-H), 7.67 (s, 1 H, Ar-H), 7.54 (dd, J# 9.0,2.2 Hz, 1 H, Ar-H), 7.28 (s, 1 H, Ar-H), 7.04

(s, 1 H, Ar-H); 6.95(d,J=53Hz, 1H, Ar-H), 3.69 (s, 2 H, CH,), 3.05 (s,2H, CHy), 2.58 (t,J = 6.4 Hz, 2 H,
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CH,), 2.46-2.42 (m, 4 H, piperidine), 2.33 (t, J = 6.3 Hz, 2 H, CHy), 2.11 (s, 6 H, N(CH3),), 1.58-1.51 (m, 4 H,

piperidine), 1.39-1.37 (m, 2 H, pipeﬁdine); TOFMS m/z 494.5 (M™).

N—[3-(7-Chloro-qu_inolin-4-yl_amino)-S-(3-dimethylaminopropylamino)methyl-phenyl]-2-piperidin-1-yl-

acetamide (39). Compound 39 was prepared from 2-(dimethylanlino)propylamine (30 pL, 0.24 mmol, 1 eq.)
by method E and was obtained after TLC (CHzClz/l\/[eOH/NH40H, 80:20:1) as a yellow solid (75 mg, 42%
yield); Rf 0.35 (CH,Cl,/MeOH/NH4OH, 8:2:0.1); mp 76°C; HPLC (C18V) PypLc 96%, IR 1070 min; HPLC
(C18N) PrpLc 96%, tg 11.73 min; 'H NMR (DMSO-ds) 6 9.71 (s, 1 H, CONH), 9.13 (s, 1 H, NH), 8.46 (d, J =
54 Hz, 1 H, Ar—H); 8.42(d,J=9.0Hz, 1H, Ar-H), 787(d,J=22Hz, 1 H, Ar-H), 7.67 (s, 1 H, Ar-H), 7.54
(dd, J=9.0,23 Hz, 1 H, Ar-H), 732 G5, 1 H, Af—H), 7.08 (s, 1 H, Ar-H), 6.97 (d, J = 5.3 Hz, 1 H, Ar-H), 3.75

(s, 2H, CHp), 3.05 (s, 2 H, CHy), 2.61 (t, J = 7.0 Hz, 2 H, CH,), 2.47-2.42 (m, 4 H, piperidine), 2.33 (t, J =17.0

Hz, 2 H, CHy), 2.05 (s, 6 H, N(CH3),), 1.64-1.54 (m, 6 H, piperidine and CH;), 1.38-1.37 (m, 2 H, piperidine);

TOFMS m/z 508.5 (M").

N-[3-(7-Chloro-quinolin-4-ylamino)-5-{V-(2-dimethylaminoethyl)-N-methylaminomethyl }-phenyl]-2-

piperidin-1-yl-acetamide (40). Compound 40 was prepared from N,N,N’-trimethylethylenediamine (30 pL,
0.24 mmol, 1 eq.) by method E and was obtained after TLC (CH,Cl/MeOH/NH4OH, 90:10:1) as a yellow oil
(60 mg, 50% yield); Rt 0.15 (CH2Cl/MeOH, 8:2); HPLC (C18V) Pypc 100%, tR-10.75 min; HPLC (C418N)
Pupic 100%, z 11.84 min; '"H NMR (DMSO-ds) 3 9.73 (s, 1 H, CONH), 9.12 (s, 1 H, NH), 8.48-8.43 (m, 2 H,
Ar-H), 7.89 (d, J=2.2 Hz, 1 H, Ar-H), 7.71 (s, 1 H, Ar-H), 7.56 (dd, J_= 9.0,22Hz,1H, Ar-H), 7.29 (s, 1 H,
Ar-H), 7.01 (s, 1 H, Ar-H), 6.96 (d, /=53 Hz, 1 H, Ar-H), 3.46 (s, 2 H, CHy), 3.07 (s, 2 H, CH,), 2.47-2.40
(m, 8 H, piperidine and CH,), 2.16 (s, 9 H, 'CH3), 2.05 (.s, 6 H, CH;), 1.59-1.52 (m, 4 H, piperidine), 1.40;1.39

(m, 2 H, piperidine); TOFMS m/z 508.5 (M").
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N-[3-(7-Chlofo-quinolin-4-ylamino)-5-{N—(Z-pyrrolidin-1-ylethyl)-aminomethyl}-phenyl]-2-piperidin-1-

yl-acetamide (41). Compound 41 was prepared from N-(2-aminoethyl)pyrrolidine (30 pL, 0.24 mmol, 1 eq.) by
method E and was obtained after TLC (CH,Cl,/MeOH/NH,OH, 85:15:1) as a yellow solid (60 mg, 49% vyield),
R; 0.10 (CH,Cl/MeOH, 8:2); mp 62°C; HPLC (C18V) Pupic 97%, Iy 1 0.80 min; HPLC (C18N) Puprc 98%, t&
11.92 min; '"H NMR (DMSO-do) §9.70 (s, 1 H, CONH), 9.11 (s, 1 H, NH), 8.46 (d; J=5.4Hz, 1 H, Ar-H),
8.44 (d, J = 9.3 Hz, 1 H, Ar-H), 7.89 (d, J =‘2.2 Hz, 1 H, Ar-H), 7.69 (s, 1 H, Ar-H), 7.56 (dd, J=9.1,2.2Hz, 1
H, Ar-H), 7.29 (s, 1 H, Ar-H), 7.05 (s, 1 H, Ar-H), 6.96 (d, J¥ 53 Hz, 1 H, Ar-H), 3.69 (s, 2 H, CHy), 3.06 (s,2

H, CH»), 2.61-(t, J = 6.2 Hz, 2 H, CHy), 2.62-2.41 (m, 6 H, piperidine and CHa), 2.40-2.37 (m, 4 H,

pyrrolidine), 1.66-1.60 (m, 4 H , pyrrolidine), 1.58-1.52 (m, 4 H, piperidine), 1.41-1.39 (m, 2 H, piperidine);

TOFMS m/z 520.5 (M").

N-[3-(7 -Chloro-quinolin-4-ylamino)-5-{N-(2-piperidin-1-ylethyl)-aminomethyl}-phenyl]-2-piperidin-1-yl-

acetamide (42). Compound 42 was prepared from N-(2-aminoethyl)pyrrolidine (34 uL, 0.24 mmol, 1 eq.) by

method E and was obtained after TLC (CH2C12/MeOH/NH40H, 85: 15:1) as a yellow solid (70 mg, 55% yield);
R 0.15 (CH,Cl/MeOH, 7:3); mp 59°C; HPLC (C18V) Pypic 94%, fz 12.00 min; HPLC (C18N) ParLc 95%,
19,16 min: 'H NMR (DMSO-dg) 8 9.70 (s, 1 H, CONH), 9.10 (s, 1 H, NH), 8.45 (d,J = 5.5 Hz, 1 H, Ar-H),
343 (¢, /=93 Hz, 1 H, ArH), 788 @,/ = 22Fz, 11 ArH), 767 (5, 1 H, ArH, 755 (dd, /=90, 23 Hz, |
H ACH)., 727 s, 1 H, ArED, 703 (5, 1 H, ALH), 695 (d, J = 5.4 Hz, 1 H, A-H), 3.67 (5, 2 H, CH), 305 5.2
H CHy. 2.57 (t.] = 6.5 Hz, 2 H, CHy), 246243 (m, 4 H, piperidine), 2.33 (1, / = 6.5 Hz, 2 H, CIL) 227225

(m, 4 H, piperidine), 1.56-1.53 (m, 4 H, piperidine), 1.45-1.33 (m, 8 H, piperidine); TOFMS m/z 534.5 (M").

N-[3-(7-Chloro-quinolin-4-ylamino)-5-{N-(2-morpholin-4-ylethyl)-aminomethyl}-phenyl]-2-piperidin-1-
yl-acetamide (43). Compound 43 was prepared from N-(2-aminoethyl)morpholine (32 yL, 0.24 mmol, 1 eq.)
by method E and was obtained after TLC (CH2C12/MeOH/NH40H, 90:10:1) as a yellow solid (60 mg, 47%

yield); R¢ 0.55 (CH,;C1,/MeOH, 7:3); mp 53°C; HPLC (C18V) Puprc 95%, tr 10.93 min; HPLC (C18N) PurLc
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94%, tg 11.92 r'nin;‘ 'H NMR (DMSO-ds) 8 9.68 (s, 1 H, CONH), 9.10 (s, 1 H, NH), 8.45 (d,‘J =54Hz, 1 H,
Ar-H), 843 (d, J = 9.2 Hz, 1 H, Ar-H), 7.88 (d, /=2.2 Hz, 1 H, Ar-H), 7.66 (s, 1 H, Ar-H), 7.55 (dd, /7 =9.0,
2.2 Hz, 1 H, Ar-H), 7.28 (s, 1 H, Ar-H), 7.03 (s, 1 H, Ar-H), 6.94 (d, J = 5.3 Hz, 1 H, Ar-H), 3.68 (s, 2 H, CHy),
3.51 (t, J = 4.6 Hz, 4 H, morpholine), 3.05 (s, 2 H, CHy), 2.59 (t, J = 6.4 Hz, 2 H, CHy), 2.46-2.42 (m, 4 H,
piperidine), 2.37 (t, J = 6.4 Hz, 2 H, CH,), 2.32 (t, J = 4.5 Hz, 4 H, morpholine), 1.58-1.51 (m, 4 H, piperidine),

1.40-1.38 (m, 2 H, piperidine); TOFMS m/z 536.5 (M").

N-[3-(7-Chloro-quinolin-4-ylaminb)-5-diethylaminomethyl;phenyl]-2-piberidin-l-yl-acetamide (44).
Compound 44 was prepared from diethylamiﬁe (25 pL, 0.24 mmol, 1 éq.) by method E and was obtained after
TLC (CHCl,/MeOH, 85:15) as a yellow solid (40 mg, 39% yield); Ry 0.70 (CH,Cl,/MeOH, 8:2); mp 81°C;
HPLC (C18V) PyupLc 97%, tg 10.84 min; HPLC (C18N) Pupic '98%, tr 11.92 ﬁﬁn; "H NMR (DMSO-ds) § 9.74
(s, 1 H, CONH), 9.12.(5, 1 H, NH), 8.47 (d, J = 5.3 Hz, 1 H, Ar-H), 8.44 (d, J=9.1 Hz, 1H, Ar-H), 7.89 (d, J =
2.2 Hz, 1 H, Ar-H), 7.70 (s, 1 H, Ar-H), 7.56 (dd, J = 9.0, 2.2 Hz, 1 H, Ar-H), 7.30 (s, 1 H, Ar-H), 7.04 (s, 1 H,
Ar-H), 6.96 (d, J=53Hz, 1 H, Ar-H), 3.54 (s, 2 H, CH,), 3.07 (s, 2 H, CHy), 2.53-2.45 (m, 8 H, piperidine and
N(CH,CHs),), 1.57-1.52 (m, 4 H, piperidine), 1.40-1.39 (m, 2 H, piperidine), 1.00 (t, J = 7.0 Hz, 6 H,

N(CH,CHs)2); TOFMS m/z 479.5 (M+).

N-{3-Tert-butylaininomethyl-S-(7-Chloro-quinoiin-4-ylamino)-phenyl]-Z-piperidin-1-yl-acetar'nide 45).
Compound 45 was prepared from fert-butylamine (26 uL, 0.24 mmol, 1 eq.) by method E and waé obtained
after TLC (CH,Cl,/MeOH, 85:15) as a yellow solid (75 mg, 53% yield); Rt 0.35 (CH,Cl,/MeOH, 8.5:1.5); mp
89°C; HPLC (C18V) PypLc 92%, tg 11.49 min; HPLC (C18N) Pupc 93%, tx 12.95 min; '"H NMR (DMSO-dg) &
9.69 (s, 1 H, CONH), 9;10 (s, 1 H,NH), 846 (d, /=55 Hz-, 1 H, Ar—H), 8.45 (d, J=9.0 Hz, 1 H, Ar-H), 7.88
(d, J=2.2Hz, 1 H, Ar-H), 7.68 (s, 1 H, Ar-H), 7.59 (dd, J = 9.0, 2.3 Hz, 1 H, Ar-H), 7.30 (s, 1 H, Ar-H), 7.07

(s, 1 H, Ar-H), 6.95 (d, J = 5.3 Hz, 1 H, Ar-H), 3.65 (s, 2 H, CHy), 3.05 (s, 2 H, CHp), 2.46-2.43 (m, 4 H,
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piperidine), 1.56-1.51 (m, 4 H, piperidine), 1.39-1.38 (m, 2 H, piperidine), 1.09 (5,9 H, C(CHs)3); TOFMS m/z

479.5 (M").

N-[3-(7-Chloro-quinolin-4-ylamino)-5-piperidin-l-ylmethyl-phenyl]-2-piperidin-l-yl-acetémide (46).
Compound 46 was prepared from piperidine (23 pL, 0.24 mmol, 1 eq.) by method E and was obtained after
TLC (CH,Cl/MeOH, 85:15) as a yellow solid (90 mg, 51% yield); R¢ 0.35 (CH,Cl,/MeOH, 8:2); mp 100°C;
HPLC (C18V) Pyprc 100%, tg 11.49 min; HPLC (C18N) Puprc 100%, & 13.03 min; '"H NMR (DMSO-d) &
9.82 (s, 1 H, CONH), 9.15 (s, 1 H, NH), 8.46 (d, J=53Hz, 1 H, Ar-H), 842 (d,J=9.1Hz, 1 H, Ar-H), 7.88

(d,J=22Hz, 1 H, Ar-H), 7.70 (s, 1 H, Ar-H), 7.55 (dd, J = 9.0,2.2 Hz, 1 H, Ar-H), 7.30 (s, 1 H, Ar-H), 7.04

(s, 1 H, Ar- H) 6.97 (d, J = 5.2 Hz, 1 H, Ar-H), 3. 35 (s, 2 H, CHy), 3.12 (s, 2 H, CH,), 2.55-2.53 (m, 8 H,

pipendlne) 1.57- 1 53 (m, 8 H, piperidine), 1.41-1.38 (m, 4 H, piperidine); TOFMS m/z 491.5 (M").

N-[3-(7-Chloro-quinolin-4-ylamino)-S-pyrrolidin-1-ylmethyl-phenyl]-2-piperidin-l-yl-acgtamide (47).

Compound 47 was prepared from pyrrolidine (20 pL, 0.24 mmol, 1 eq.) by method E and was obtained after
TLC (CHCl/MeOH, 85:15) as a yellow solid (40 mg, 30% yield); Ry 0.50 (CH,Cl/MeOH, 8:2); mp 96°C;
HPLC (C18V) PupLc 100%, tg 11.32 min; HPLC (C18N) PupLc 100%, 1z 12.77 min; 'H NMR (DMSO-ds) d
9.71 (s, 1 H, CONH), 9.09 (s, 1 H, NH), 8.46 (d, J = 5.3 Hz, 1 H, Ar-H), 842(d J 9.1 Hz, 1 H, Ar-H), 7.87
(d,J=2.2Hz, 1 H, Ar-H), 7.68 (s, 1 H, Ar-H), 7.54 (dd, J=9.0,22 Hz, 1 H, Ar-H), 7.29 (s, 1 H, Ar-H), 6.99
(s, | H, Ar-H), 6.95 (d, J =54 Hz, 1 H, Ar-H), 3.54 (s, 2 H, CHy), 3.04 (s, 2 H, CH,), 2.50-2.43 (m, 8 H,
piperidine and pyrrolidine), 1.68-1.67 (m, 4 H, pyrrolidine), 1.55-1.52 (m, 4 H, piperidine), 1.34-1.30 (m, 2 H,

piperidine); TOFMS m/z 477.5 M.

N'-[3-(7-Chloro-qﬂinolin-4-ylamino)—S-(4-methyl-piperazin-l-ylmethyl)-phenyl]-2-piperidin-1-yl-
acetamide (48). Compound 48 was prepared from N-methylpiperazine (38 L, 0.24 mmol, 1 eq.) by method E

and was obtained after TLC (CH,Cl/MeOH/NH4OH, 85:15:1) as a yellow solid (45 mg, 39% yield); R¢0.20
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(CH,C1/MeOH, 8:2); mp 87°C; HPLC (C18V) PrpLc 98%, 1z 10.86 ﬁﬁn; HPLC (C18N) Pyp, ¢ 100%, 15 12.49
min; 'H NMR @MSO—d6) 39.66 (s, 1H, CONH), 9.05 (s, 1 H, NH), 8.41 (d,J=53Hz 1H, Ar-H),‘ 837, J
=9.1Hz, 1 H, Ar-H), 7.83 (d,J=22Hz 1H, Ar-H), 7.64 (5,1 H, Ar-H),7.49 (dd, 7=9.0, 2.2 Hz, 1H, Ar-H), |
121 (s,1H, Ar-H), 6.94 (s,1H, Ar-H), 690 (d, J = 5.3 Hz, 1 H, Ar-H), 3.36 (s, 2. H, CHy),2.99 (s, 2 H, CHy),
2.39-2.31 (m, 12 H, piperidine and piperazine), 2.08 (s, 3 H, NCH3), 1.53-1.45 (m, 4 H, piperidine), 1.34-1.32

(m, 2 H, piperidine); TOFMS m/z 506.5 (M™).

N-_[3-(7-Chloro-quinolin-4-ylamin0)-5-m0rpholin-4-ylmethyl-phenyl]-2-piperidin-1-yl-ac_etamid_e (49).
Compound 49 was prepared from morpholinc (21 pL, 0.24 mmol, 1 eq;) by method E and was obtained after
TLC (CH,CI,/MeOH, 85:15) as a yellow solid (55 mg, 47% yield); R¢ 0.90 (CHZCIZ/MeQH, 8.5:1.5); mp 84°C;
HPLC (C18V) Pyp 96%, fr 11.11 min; HPLC (C18N) Puprc 97%, 15 12.49 min; 'H NMR (DMSO-dy) § 9.74
(s, 1 H, CONH), 9.12 (s, 1 H, NH), 8.48 (d, J = 5.‘3 Hz, 1 H, Ar-H), 843 (d, 7= 91 Hz, 1H, Ar-H), 7.89 (d, J =
2.2Hz, 1 H, Ar-H), 7.71 (s, 1 H, Ar-H), 7.56 (dd, 7 = 9.0,2.3 Hz, 1 H, Ar-H), 7.30 (s, 1 H, Ar-H), 7.02 (s, 1 H,
Ar-H), 6.97 (d, J= 5;3 Hz, 1 H,' Ar;H), 3.58 (t,J=43Hz, 4 H, morpholine), 3.42 (s, 2 H, CHZ), 3.06 (s, 2 H,
CHy), 2.46-2.43 (m, 4 H, piperidine), 2.39-2.38 (m, 4 H, morpholine), 1.59-1.51 (m, 4 H, piperidine), 1.42-1.38

(m, 2 H, piperidine); 1*C NMR (DMSO-d;) & 152.79, 128.53, 125.81, 125.42, 118.53, 116.21, 112.69, 103.03,

67.07, 63.50, 63.26, 54.91, 54.09, 26.29, 24.37, TOFMS m/z 493.5 (M.

N-[3-(7-Chloro-quinolin-4-ylamino)-5-(4-hydroxypiperidin-1-ylmethyl)-phenyl]-2-piperidin-l-yl-
acetamide (50). Compound 50 was prepared from 4-hydroxypipe1id1’ne (24 mg, 0.24 mmol, 1 eq.) by method E
and was obtained after TL.C (CH2C12MeOPVN}I40H, 90:10:1) as a yellow solid (95 mg, 79% yield); R; 0.60
(CH:C1y/MeOH, 8:2); mp 84°C; HPLC (C18V) PupLc 96%, g 10.65 min; HPLC (C18N) PHi:LC 96%, 1z 12.33
min; '"H NMR (DMSO-dy) §9.75 (s 1 H, CONH), 9.14 (s, 1 H, NH); 849 (d,J=53Hz, 1 H, Ar-H), 8.45 td, J
=9.1Hz, 1 H, Ar-H), 7.91 (d,J=22Hz 1H, Ar-H), 7.73 (s, 1 H, Ar-H), 7.58 (dd; J=9.0,22Hz, 1 H, Ar-H),

7129 (s, 1 H, Ar-H), 7.02 (s, 1 H, Ar-H), 6.99 (d, J = 5.4 Hz, 1 H, Ar-H), 4.59 (d, J=4.1Hz, 1H, OH), 3.43 (s,
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2 H, CHy), 3.08 (s, 2 H, CH,), 2.49-2.46 (m, 4 H, piperidine), 2.08-2.06 (m, 3 H, piperidine), 2.73-2.70 (m, 4 H,
piperidine), 1.74-1.71 (m, 4 H, piperidine), 1.59-1.56 (m, 4 H, piperidine), 1.42-1.39 (m, 4 H, piperidine);

TOFMS m/z.507.5 (M*).

N-[3-(7-Chloro-quinolin-4-ylamino)-S-{N-(2-hydroxyethyl)-piperazin-l-ylmethyl}phenyl]-2-piperidin-1-

yl-acetamide (51). Compound 51 was prepared from N-(2-hydroxyethyl)piperazine (29 pL, 0.24 mmol, 1 eq.)
by method E and was obtained after TLC (CH,Cl/MeOH/NH,OH, 90:10:1) as a yellow solid (50 mg, 39%
yield); R¢ 0.30 (CH,Cl/MeOH, 8:2); mp 96°C; HPLC (C18V) PypLc 100%, 2z 10.06 min; HPLC (C18N) Pyprc
IQO%, 1z 12.33 min; 'H NMR‘(DMSO-dé) 8 9.70 (s, 1 H, CONH), 9.09 (s, 1 H NH), 8.45 (d, /=53 Hz, 1 H,
Ar-H), 8.40 (d, J= 9.1 Hz, 1 H}, Ar-H), 7.87 (d, J =22 Hz, 1 H, Ar-H), 7.68 (s, 1 H, Ar-H), 7.53 (dd, J = 9.0,
22 Hz, 1 H, Ar-H), 7.25 (s, 1 H, Ar-H), 6.98 (s, 1 H, Ar-H), 6.94 (d, /=54 Hz, 1 H, Ar-H), 436 (d, /=53
Hz, 1 H, OH), 3.47-3.43 (m, 2 H, CH,), 3.40 (s, 2°H, CHy), 3.03 (s, 2 H‘, CH,), 2.44-2.31 (m’, 14 H, piperidine,

piperazine and CH,), 1.56-1.49 (m,4 H, p'iperidine), 1.37-1.36 (m, 2 H, piperidine); TOFMS m/z 536.5 M.

N-[3-(7-Chloro-quinolin-4-yla,mino)-5-(N-phenyl-piperazin-l-ylmethyl)-phenyl]-2-piperidin-1-yl-

acetamide (52). Compbund 52 wasvprepared from N-phenylpiperazine (36 uL, 0.24 mmol, 1 eq.) by rﬁethdd E
and was obtained after TLC A(CHz(‘:lz/MvCOH, ‘85:15) as a yellow solid (65 mg, 48% yield); Ry 0.75
(CHCl/MeOH, 8.5:1.5); mp 93°C; HPLC (C18V) Pypc 99%, 7z 14.28 min; HPLC (C18N) Puprc 99%, 13
15.49 min; 'H NMR CDMSO-dg) 8 9.74 (s, lvH, CONH), 9.12 (s, 1 H, NH), 8.47 (d, J = 5.3 Hz, 1 H, Ar-H),
8.42 (d, J=9.1 Hz,1H, Ar-H), 7.88 (d, /= 2.2 Hz, | H, Ar-H), 7.72 (s, 1 H, Ar-H), 7.55 (dd, J= 9.0,2.2Hz, 1
H, Ar-H), 7.31 (s, 1 H, Ar-H), 7.04 (s, 1 H, Ar-H), 6.98 (d, J = 5.3 Hz, 1 H, Ar-H), 6.89 (d, J=7.9 Hz, 2 H, Ar-
H), 6.75 (t, J=7.2 Hz, 2 H, Ar-H), 3.52 (s, 2 H, CH>), 3.14-3.10 (m, 4 H, piperazine), 3.05 (s, 2 H, CHy;), 2.55-
2.51 (m, 4 H, piperazine), 2.48-2.43 (m, 4 H, pipeﬁdine), 1.57-1.50 (m, 4 H, pipeﬁdine),' 1.38-1.37 (m, 2 H,

piperidine); TOFMS m/z 568.5 (M™).
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N-[3-(7-Chloro-quinolin‘-4-ylah1in0)-5-(N-'b'enzyl-piperazin-l-ylmethyl)phenyl]-2-piperidin-1-yl-‘
acetamide (53). Compound 53 was prepared from N-benzylpiperazine (41 pL, 0.24 mmol, 1 eq.) by method E
and was obtained. after TLC (CH2C12/MeOH, 90:10) as a yellow solid (85 mg, 62% vyield); Rs 0.65
(CH,C1,/MeOH, 8.5:1.5); mp 78°C; HPLC (C18V) PurLc 95%, IR 13.12 min; HPLC (C18N) PrpLc 94%, tr
14.45 min; 'H NMR (DMSO-ds) 8 9.70 (s, 1 H, CONH), 9.09 (s, 1 H, NH), 845 @,J=53Hz, 1 H, Ar-H),
841(d,J=92Hz, 1 H, Ar-H), 7.87 (d,J = 2.2 Hz, 1H, Ar-H), 7.69 (s, 1 H, Ar-H), 7.54 (dd, J=9.0,2.2 Hz, 1
H, Ar-H), 731 (s, 1 H, Ar-H), 6.98 (s, 1 H, Ar-H), 6.95 (d, J=5.3 Hz, 1 H, Ar-H), 6.89 (d,J=79Hz, 2 H, Ar-

H),6.75(t,J= 7.2 Hz,2H, Ar-H), 3.44 (s 2 H, CHp), 342 (s, 2 H, CHy), 3 04 (s, 2 H, CHy), 2.49-2.37 (m, 12

H, piperidine and piperazine), 1.60-1.51 (m, 4 H, piperidine), 1.38-1.36 (m, 2 H, piperidine);_TOFMS m/z

582.5 (M").

N-[3 (7-Chloro- qumolm-4-ylam1no) -5-(N -diphenylmethyl-piperazin-1-ylmethyl)phenyl]-2-piperidin-1-yl-'
acetamide (54). Compound 54 was prepared from N- (d1pheny1methyl)p1pera21ne (60 mg, 0.24 mmol, 1 eq.) by
method E and was obtained after TLC (CH,C1/MeOH, 90:10) as a yellow solid (90 mg, 70% yield); R 0.60
(CH,Cl/MeOH, 9:1); mp 115°C; HPLC (C18V) PrrLc 100%, tg 17.34 'nﬁn; HPLC (C18N) Pyprc 98%. tx 18.56
min; "H NMR (DMSO-ds) $9.73 (s, 1 H, CONH), 9. 12 (s, 1 H,NH), 8.47 (d,J = 513 Hz, 1 H, Ar-H), 8.44 (d,J
—9.1Hz 1 H, Ar-H), 7.88 (d, J=22Hz, 1 H, Ar-H), 7.72 (s, 1H, Ar-H),7.57(dd, J = 9.0,2.2 Hz, 1. H, Ar-H),
7.43-7.41 (m, 6 H, Ar-H), 7.32-7. 27 (m, 4 H, Ar-H), 7.20 (s, 1 H, Ar-H), 701 (s, 1 H, Ar-H), 6.97 (d, /=53
Hz, 1 H, Ar-H), 429 (s, 1 H, CH), 3.47 (s, 2 H, CHy). 3.07 (s, 2 H, CHZ) 2.48-2.45 (m, 8 H, piperazine), 2.36-
2.30 (m, 4 H, piperidine), 1.58-1.53 (m, 4 H, piperidine), 1.42-1.40 (m, 2 H, piperidine); TOFMS m/z 658.5

(M").

N-[3-{N-(4-Chloro-benzyl)-piperazin-l-ylmethyl}-S-(7-chlor0-quinolin-4-ylamino)-phenyl];Z-piperidin-l-
yl-acetamide (S5). N—(4-Chlorobenzyl)piperazine was prepared from 4-chlorobenzaldehyde (200 mg, 1.4

mmol, 1 eq.) by method D and was obtained as a yellow oil (130 mg, 43% yield); Rt 0.30 (CH2C12fMeOH, 9:1);
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HPLC (C18V) Pyprc 100%, g 9.64 min; 'H NMR (DMSO-ds) 8 7.41 (d, J = 8.6 Hz, 2 H, Ar-H), 7"35 d,J=
8.7 Hz, 2 H, Ar-H), 4.24 (bs, 1 H, NH), 3.47 (s, 2 H, CHy), 2.82- 2.78 (rn 4 H, piperazine), 2.39-2.36 (m, 4 H,
piperazine); TOFMS m/z 210.5 (M ). Compound 55 was prepared from N-(4- chlorobenzyl)plperazme (50 mg,
0.24 mmol, 1 eq) by method E and was obtained after TLC (CH,Cl,/MeOH, 93:7) as a yellow solid (80 mg,

55% vyield); R¢ 0.70 (CH2C12/MeOH 8.5:1.5); mp 86°C; HPLC (C18V) Piprc 100%, tg 14.14 min; HPLC
(C18N) Puric 100%, tz 15.92 min; 'H NMR (DMSO-ds) 89.70 (s, 1 H, CONH), 9.09 (s, 1 H, NH) 8.44 (d, J=
53 Hz, 1 H, Ar-H), 8.40 (d, J=9.1 Hz, 1 H, Ar-H), 7.87 (d, J = 2.2 Hz, 1 H, Ar-H), 7.69 (s, 1 H, Ar-H), 7.53

(dd, J = 9.0, 2.2 Hz, 1 H, Ar-H), 734 (d, J = 8.5 Hz, 2 H, Ar-H), 7.28 (d, J = 8.5 Hz, 2 H, Ar-H), 725 (s, 1 H,

Ar-H), 6.98 (s, 1 H, Ar-H), 6.94 (d, J = 5.4 Hz, 1 H, Ar-H), 3.42 (s, 2 H, CH,),3.41(s,2H, CH,), 3.03 (s, 2 H,
CH,), 2.44-2.34 (m, 12 H, piperidine and piperazine), 1.54-149 (m, 4 H, piperidine), 1.38-1.36 (m, 2 H,

piperidine); TOFMS m/z 617 (M").

N-[3-(7-Chloi‘o-quinolin-4-ylamino)-5-{N-(4-meth0xyebenzyl)-piperazin;l-ylmethyl}-phenyl]-2-piperidin-
1-yl-acetamide (56). N-(4-Methoxybenzyl)piperazine was prepared from 4-methoxybenzaldehyde (170 mg, 1.4
mmol, 1 eq.) by method D and was obtained as a yellow oil (140 mg, 49% yield); R¢ 0.35 (CH,Cl,/MeOH, 9:1);
HPLC (C18V) PupLc 100%, tr 7.99 min; "H NMR (DMSO-ds) 8 7.41 (d, J = 8.6 Hz, 2 H, Ar-H), 6.91 @d,J=
8.7 Hz, 2 H, Ar-H), 4.04 (bs, 1 H, NH), 3.76 (s, 3 H, OCH3), 3.39 (s, 2 H, CHy), 2.79-2.76 (m, 4 H, piperazine),
235233 (m, 4 H, piperazine); TOEMS m/z 206 (M"). Compound 56 was prepared from N-(4-
methoxybenzyl)piperazine (50 mg, 0.24 mmol, 1 eq.) by rhethod E and was obtained after TLC
(CH,Cl1/MeOH, 93:7) as a yellow solid (65 mg, 45% yieid); R¢ 0.60 (CH,Cl,/MeOH, 8.5:1.5); mp 91°C; HPLC
(C18V) PupLc 96%; tr 12 95 min; HPLC (C18N) Pyuprc 95%, tg 14.70 min; 'H NMR (DMSO-de) 8 9.70 (s, 1 H,
CONH), 9.09 (s, 1 H, NH), 8.45(d, J = 53 Hz, 1 H, Ar-H), 8.40(d,J = 9 1 Hz, 1 H, Ar-H), 7.87 (d, J = 2.2 Hz,
1 H, Ar-H), 7.68 (s, 1 H, Ar-H), 7.53 (dd, J = 9.0, 2.2 Hz, 1 H, Ar-H), 7725 (s, 1 H, Ar-H), 7.16 (d, J = 8.6 Hz, 2

H, Ar-H), 6.97 (s, 1 H, Ar-H), 6.94 (d, J = 5.3 Hz, 1 H, Ar-H), 6.84 (d, J = 8.7 Hz, 2 H, Ar-H), 3.70 (s, 3 H,
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OCHs), 3.40 (s, 2 H, CHp), 3.36 (s, 2 H, CHy), 3.03 (s, 2 H, CH,), 2.44-2.35 (m, 12 H, piperidine and

piperazine), 1.54-1.49 (m, 4 H, piperidine), 1.38-1.36_ (m, 2 H, piperidine); TOFMS m/z 612.5 (M™).

N-[3-(7-Chloré-quinolin-4-ylamino)-5-{N-(4-nitro-benzyl)-piperazin-1_-ylmethyl}-phenyl]-2-piperidin-l-

yl-acetamide (57). N—(4-Nitrobenzyl)piperazinc was prepared from 4-nitrobenzaldehyde (210 mg, 1.4 mmol, 1
€q.) by method D and was obtained as a yellow solid (95 mg, 31% yield); Rf 0.10 (CHZCIZ/MeOH, 9:1); mp
34°C; HPLC (C18V) Pyprc 100%, z 8.96 min; '"H NMR (DMSO-ds) & 8.24 (d, J = 8.8 Hz, 2 H, Ar-H), 7.63 (d,
J=8.8Hz, 2 H, Ar-H), 4.06 (Bs, 1 H, NH), 3.66 (s, 2 H, CHZ), 3.47-3.37 (m, 4 H, piperazine), 2.95-2.90 (m, 4
H‘, piperazine); TOFMS m/z 221 (M"). Compound 57 was prepared from N—(4-nitrobenzyl)pipgrazine (53 mg,
0.24 mmol, 1 eq.) by method E and was obtained after TLC (CH,Cl,/MeOH, 93:7) as a yellow solid (40 mg,
27% yield); Ry 0.75 (CHCl/MeOH, 8.5:1.5); mp 81°C; HPLC (C18V) Pypic 98%, tx 13.69 min; HPLC
(C18N) Pypicc 100%, tz 15.51 min; "H NMR (DMSO-ds) § 9.76 (s, 1 H, CONH), 9.15 (s, 1 H,NH), 8.51 (d, J =
5.3 Hz, 1 H, Ar-H), 8.47 (d, J= 9.1 Hz, 1 H, Ar-H), 8.23 (d, /= 8.8 Hz, 2 H, Ar-H), 793 (d, /=22 Hz, 1 H,
Ar-H), 7.74 (s, 1 H, Ar-H), 7.62 (d, J = 8.6 Hz, 2 H, Ar-H), 7.60 (dd, /= 8.9, 2.2 Hz, 1 H, Ar-H), 7.32 (s, 1 H,
Ar-H),7.04 (s, 1 H, Ar-H), 7.00 (d, / = 5.3 Hz, 1 H, Ar-H), 3.64 (s, 2 H, CHy), 3.49 (s, 2 H, CH,), 3.09 (s, 2 H,
CH,), 2.50-2.47 (m, 12 H, pip_eridine and piperazine), 1.63-1.55 (m, 4 H, piperidine), 1.44-1.42 (m, 2 H,

piperidine); TOFMS m/z 627.5 (M").

N-[3-(7-Chloro-quinolin-4-ylamiho)-5-{N-(4-diethylamino-benzyl)-piperazin-1-ylmethyl}-phenylj-2-

piperidin-1-yl-acetamide ~ (58). = N-(4-Diethylaminobenzyl)piperazine  was prepared from 4-
diethylarrﬁnobenzaldehyde (250 mg, 1.4 mmol, 1 eq.) by method D and was obtained as a yellow oil (155 mg,
45% yield); Rf 0.35 (CH,Cl/MeOH, 9:1); HPLC (C18V) Pyprc 100%, g 7.05 min; '"H NMR (DMSO-dy) § 7.04
(d, J = 8.7 Hz, 2 H, Ar-H), 6.59 (d, J = 8.8 Hz, 2 H, Ar-H), 401 (bs, 1 H, NH), 3.33-3.26 (m, 4 H,
N(CH,CHz)), 2.77-2.74 (m, 4 H, piperazine), 2.33-2.30 (m, 4 H, piperazine), 1.07 (t, J = 6.9 Hz, 6 H,

N(CH;CHs3;);); TOFMS m/z 247 (M*). Compound 58 was prepared from N-(4-diethylanlinobenzyl)piperézine
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(59 mg, 0.24 mmol, 1 eq.) by method E and was obtained after TLC (CHQClleeOH, 93:7) as a yellow solid
(80 mg, 52% byield); Rt 0.75 (CHZCIZIMCOH, 8.5:1.5); mp 85°C; HPLC (C18V) Puprc 100%; tr 11.62 min;
HPLC (C18N) Pyprc 98%; tr 13.80 min; 'H NMR (DMSO-ds) 6 9.76 (s, 1 H, CONH), 9.15 (s, 1 H, NH), 8.51
(d,J=53Hz,1H, Ar-H), 8.46 (d, J=9.1 Hz, 1 H, Ar-H), 7.93 (d, J=22Hz, 1 H, Ar-H), 7.75 (s, 1 H, Ar-H),
7.59 (dd, J = 9.0, 2.2 Hz, 1 H, Ar-H), 7.30 G, 1 H, Ar-H), 7.07 (d, J = 8. 7 Hz, 2 H, Ar- H) 7 04 (s, 1 H, Ar-H),

7.00(d,J=53Hz,1 H, Ar-H), 6.61 (4, J = 8.8 Hz, 2 H, Ar-H), 3.35-3.32 (m, 4 H, N(CH,CHs)p), 3.46 (8, 2 H,

CHy), 3 29 (s, 2 H, CH,), 3.09 (s, 2 H, CHp), 2.53-2. 47 (m, 12 H, piperidine and piperazine), 1.60-1.55 (m, 4 H,

piperidine), 1.44-1.42 (im, 2 H, piperidine), 1.09 (t,J =69 Hz, 6 H, N(CH.CHz)2); TOFMS m/z 653.5 M.

N-[3-(7- Chloro qu1nolm-4-ylam1no) 5 {N-(4 -cyano-benzyl)- -piperazin-1- ylmethyl}-phenyl]-2-piperidin-l-

yl-acetamide (59). N-(4- Cyanobenzyl)plperazme was prepared from 4- cyanobenzaldehyde (185 mg, 1.4 mmol,
1 eq.) by methodb and was obtained as a yellow oil (50 mg, 18% yield); Rf0.10 (CH,C1,/MeOH, 9: 1); HPLC
(C18V) PupLc 100%, 1z 8.03 min; 'H NMR (DMSO-de) 87.79 (d, J=83Hz 2 H, Ar-H), 7.51 (d,J=84Hz,2
H, Ar-H), 3.52 (s, 2 H, CHy), 2.75-2.71 (m, 4 H, piperazine), 2.33-2. 30 (m, 4 H, piperazine); TOFMS m/z 201
(M"). Compound 59 was prepared from N—(4-cyanobenzyl)piperazine (48 mg, 0.24 mmol, 1 eq.) by method E
and was obtained after TLC (CH2C12/MeOH 93:7) as a yellow solid (90 mg, 63% yield); R¢ 0.70
(CH,Cl/MeOH, 8.5:1.5); mp 58°C; HPLC (C18V) PupLc 100%, tg 13.10 min; HPLC (C18N) PupLc 100%, tr
14.80 min; 'H NMR (DMSO—d6) $9.73 (s, 1 H, CONH), 9.12 (s, 1 H, NH), 8.48 d,J=53Hz, 1 H, Ar-H),
8.44 (d,] 91Hz 1 H, Ar-H), 790(d J 2.2 Hz, 1 H, Ar-H), 7.78 (d, 7 =84Hz, 2H, Ar-H), 7.71 (s, 1 H,
Ar-H), 7.56 (dd, J =9.0, 22 Hz, 1 H, Ar-H), 7. 50 (d, J = 8.4 Hz, 2 H, Ar—H), 7.28 (s, L H, Ar—H), 7.01 (s, 1 H,
Ar-H), 6.97 (d,J =53 Hz, 1 H, Ar-H), 3.55 (s, 2 H, CHz) 3.34 (s, 2 H, CHy), 3.06 (s, 2 H, CHy), 2.47-2.41 (m,
12 H, piperidine and piperazine), 1.59-1.52 (m, 4 H, piperidine), 1.42- 1.39 (m, 2 H, plpendme) TOFMS m/z

607.5 (M).
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N-[3-(7-Chloro-quinolin-4-ylamino)-5-(4-piper0nyl-piperazin€1-ylmethyl)-bhenyl]-2-piperidin-1-yl-

acetamide (60). Compound 60 was prepared from N—piperbnylpiperaziﬁe (58 mg, 0.24 mmol, 1 eq.) by method
E and was obtained after TLC (CH,Cl,/MeOH, 90:10) as a yellow solid (90 mg, 80% yield); Rf 0.50
(CH,Cl,/MeOH, 9:1); mp 104°C; HPLC (C18V) PurLc 100%, tg 13.11 min; HPLC (C18N) Puric 100%, tx
14.67 min; 'H NMR (DMSO-dg) 6 9.75 (s,» 1 H, vCONH)I, 9.13 (s, 1 H, NH), 8.49 (d, J =53 Hz, | H Ar-H),
8.45(d, J=9.1Hz, 1 H, Ar-H), 791 (d,J=22Hz, 1H, Ar-H), 7.73 (s, 1 H, Ar-H), 7.58 (dd, J% 9.0,2.3Hz, 1
H, Ar-H), 7.29 (s, 1 H, Ar-H), 7.02 (s, 1 H, Ar-H), 6.99 (d,J=53Hz, 1 H, Ar-H), 6.85-6.73 (m, 3 H, Ar-H),
3.55 (s, 2 H, CHy), 6.00 (s, 2 H, OCH0), 3.38 (s, 2 H, CHy), 3.08 (s, 2 H, CHb), 2.47-2.40 (m, 12 H, piperidine

and piperazine), 1.60-1.54 (m, 4 H, piperidine), 1.42-1.41 (m, 2 H, piperidine); TOEFMS m/z 626.5 (M").

N-[3-(7-Chloro-quinolin-4-ylamino)-5-phenylaminomethyl-phenyl]-2-piperidin-1-yl-acetamide (61).
Compound 61 was prepared from aniline (22 pL, 0.24 mmol, 1 eq.) by method E and was obtained after TLC

(CH,Cl,/MeOH, 90:10) as a yellow solid (60 mg, 51% yield); R¢ 0.65 (CH,Cl1,/MeOH, 8.5:1.5); mp 65°C;

HPLC (C18Y) Pypuc 98%; tx 14.83 min; HPLC (C18N) Pupc 98%, 15 17.11 min; 'H NMR (DMso-dg) §9.71
(s, 1 H, CONH), 9.10 (s, 1 H, NH), .40 (d, J = 9.1 Hz, L H, Ar-H), 8.36 (d, /= 5.4 Hz, 1 H, Ar-H), 7.86 (d,J =
22 Hz, 1 H, Ar-H), 7.66 (s, 1 H, Ar-F), 7.52 (dd, J = 9.1, 22 Hz, 1 H, ArH), 7.31 (s, 1 F, Ar-H), 7.07-7.01
(m. 3 H, Ar-HD, 6.83 (4, J = 5.2 Hz, 1 H, Ar-H), 6.56-6.53 (m, 3 H, Ar-H), 627 (t, /= 6.0 Hz, 1 H, NH), 4.24
(d, J = 6.0 Hz, 2 H, CHy), 3.05 (s, 2 H, CHy), 2.49-2.43 (m, 4 H, piperidine), 1.57-1.52 (m, 4 H, piperidine),

1.38-1.35 (m, 2 H, piperidine); TOFMS m/z 499.5 (M").

N-[3-Benzylaminomethyl-5-(7-chloro-quinolin-4-ylamino)-phenyl]-Z-piperidin;l-yl-acetamide (62).
Compound 62 was prepared from ‘benzylamine (26 pL, 0.24 mmol, 1 eq.) by method E and was obtained‘after
TLC (CH2C12/MeOH, 90:10) as a yellow oil (35 mg, 45% yield); R¢ 0.25 (CH2Cl,/MeOH, 9:1); HPLC (C18V)
Pupc 100%, tg 12.47 min; HPLC (C18N) Pyprc 99%, tr 14.26 min; 'H NMR (DMSO-ds) 8 9.72 (s, 1 H,

CONH), 9.13 (s, 1 H,NH), 8.48 (d, / = 5.3 Hz, 1 H, Ar-H), 8.46 (d, /=9.1Hz, 1 H, Ar-H), 7.91 (d,J =23 Hz,
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1 H, Ar-H), 7.72 (s, 1 H, Ar-H), 7.58 (dd, /= 9.0, 2.2 Hz, 1 H, Ar-H), 7.39-7.32 (m, 5 H, Ar-H), 7.26 (s, 1 H,
Ar-H), 7.11 (s, 1 H, Ar-H),7.00(d, /=54 Hz, 1 H, Ar-H), 3.73 (s, 2 H, CH,), 3.69 (s, 2 H, CH,), 3.08 (s, 2 H,
CH), 2.49-2.43 (m, 4 H, piperidine), 1.62-1.54 (m, 4 H, piperidine), 1.42-1.41 _(m, 2 H, pipeﬂdine); TOFMS

m/z 513.5 (M").

N-[3-Benzhydrylaminomethyl-5-(7-chloro- qumol1n-4-ylam1no)-phenyl] -2-piperidin-1-yl-acetamide (63).
Compound 63 was prepared from benzhydrylamme (41 pL, 0.24 mmol, 1 eq.) by method E and was obtained
after TLC (CHZCIZ/MeOH 93: 7) asa yellow sohd (60 mg, 43% yield); R; 0.80 (CH2C12/MeOH, 9:1); mp 79°C;
HPLC (C18V) Pypic 97%, tg 15.06 min; HPLC (C18N) Puprc 97%, tg 16.70 min; '"H NMR (DMSO-ds) 6 9.69
(s, 1 H, CONH), 9.11 (s, 1 H, NH), 8.43 (d,J=5.1Hz, 1 H, Ar-H), 842 (d, J=9.2 Hz, 1 H, Ar-H), 7 87(d,J =
2.3Hz, 1H, Ar-H), 7.72 (s, 1 H, Ar-H), 7.54 (dd, J=9.0,2.2 Hz, 1 H, Ar-H), 7.43- 732(m 4 H, Ar-H), 7.31-
7.24 (m, 5 H, Ar-H), 7.22-7.18 (m, 2 H, Ar-H), 7.08 (s, 1 H, Ar-H), 6.97 (d, J = 5.3 Hz, 1 H, Ar-H), 4.83 (s, 1
H, CH), 4.81 (bs, 1 H, NH), 3.58 (s, 2 H, CHy), 3.04 (s, 2 H, CH,), 2.45-2.42. (m, 4 H, piperidine), 1.57-1.50
(m, 4 H, piperidine), 1.39-1.38 (m, 2 H, piperidine); TOFMS m/z 589.5 (M. |
N-[3-{N-(4-Chloro-‘benzyl)-aminomethyl}-5-(7-chlor0-quinolin-4-ylamin0) -phenyl]-2-piperidin-1-yl-
acetamide (64) Compound 64 was prepared from 4-chlorobenzylamirie (29 ML, 0.24 mmol, 1 eq.) by method
E and was obtamed after TLC (CHZCIZ/MeOH 90:10) as a yellow solid (100 mg, 77% yield); R 0.70
(CH,Cl,/MeOH, 8.5:1.5); mp 59°C; HPLC (CI18V) Pyprc 96%, 1z 13.80 min; HPLC (C18N) Pyprc 96%, tp
15.47 min; "H NMR (DMSO-ds) § 9.70 (s, 1 H, CONH), 9.11 (s, 1 H, NH), 8.46 (d, /=54 Hz, I H, Ar-H),
8.44(d,/J=9.2Hz, 1 H, Ar-H), 7.89 (d, J = 2.2 Hz, 1 H, Ar-H), 7.70 (s, bl H, Ar-H), 7.56 (dd, J=9.0,2.2 Hz, 1
H, Ar-H), 7.40-7.34 (m, 4 H, Ar-H),7.30 (s, 1 H, Ar-H), 7.27 (bs, 1 H, NH), 7.07 (s, 1 H, Ar-H), 6.97 (d,J=5.3
Hz, 1 H, Ar-H), 3.70 (s, 2 H, CH,), 3.66 (s, 2H, CH,), 3.06 (s, 2 H, CH,), 2.47-2.44 (m, 4 H, piperidine), 1.59-

1.52 (m, 4 H, piperidine), 1.42-1.39 (m, 2 H, piperidine); TOFMS m/z 548 (M*).
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N’-[3-(7-Chloro_-quinolin-4-ylamino)-5-{N-(4-methoxy-benzyl)-aminomethyl}-phenyl]-2-piperidin-1-yl- :

acetamide (65). Compound 65 was preparéd from 4-methoxybenzylamine (31 pL, 0.24 mmol, 1 eq.) by
method E and was obtained after TLC. (CHZClleeOH, 90:10) as a yellow sqlid (85 mg, 66% yield); R¢ 0.80
(CH,Cl,/MeOH, 8.5:1.5); mp 64°C; HPLC (C18V) Pupc 96% Ir 12.95 min; HPLC (C18N) Pupic 98%, tr
14.66 min; "H NMR (DMSO-de) 8 9.70 (s, 1 H, CONH), 9.11 (s, 1 H, NH), 8.46 (d, J = 5.6 Hz, 1 H, Ar-H),
8.44 (d,J=9.2 Hz, 1 H, Ar-H), 7.89(d,J=2.2Hz, 1 H,.Ar-H), 770 (s, 1 H, Ar-H), 7.55 (dd, J = 9.0, 22Hz, 1
H, Ar-H), 7.29 (s, 1 H, Ar-H), 7.26 (d, J = 8.6 Hz, 1 H, Ar-H), 707 (s, 1 H, Ar-H), 6.97 (d, /=53 Hz, 1 H, Ar-
H), 6.86 (d, J = 8.6 Hz, 1 F, Ar-H), 3.72 (s, 3 H, OCHs), 3.64 (s, 2 H, CHa), 3.63 (s, 2 H, CHy), 3.06 (s, 2 H,

CH,), 2.47-2.44 (m, 4 H, piperi.dine), 1.57-1.52 (m, 4 H, piperidine), 1.40-1.39 (m, 2 H, piperidine); TOFMS

m/z 543.5 (M+).

N-[3-(7-Chloro-quinolin-4-ylamino)-5-{N -(4-triﬂuoromethyl-benzyl)-aminomethyl}-phenyl]-2-piperidin-

1-yl-acetamide (66). Compound 66 was prepared from 4-trifluoromethylbenzylamine (34 uL, 0.24 mmol, 1
eq.) by method E and was obtained after TLC (CH>Cl/MeOH, 90:10) as a yellow solid (100 mg, 73% yield);
R¢ 0.80 (CH,Cl/MeOH, 8.5:1.5); mp 60°C; HPLC (C18V) Pupic 97%, IR 14._84 min; HPLC (C18N) Pgpic
99%, R 16.37 min; 1H.NMR (DMSO-dg) 8970 (s, 1 H, CONH), 9.11 (s, 1 H, NH), 8.46 (d, J =54 Hz, 1 H,
Ar-H), 8.44 (d,J=9.2 Hz 1H, Ar-H),7.89 (d,J=2.2Hz, 1 H, Ar-H), 7.70 (s, 1 H, Ar-H), 7.67 (d,J=82Hz,
2 H, Ar-H), 7.62 (d, J = 8.2 Hz, 2 H, Ar-H), 7.55 (dd, J=9.0,2.2 Hz, 1 H, Ar-H), 7.30 (s, 1 H, Ar-H), 7.09 (s, 1
H, Ar-H), 6.97 (d, J = 5.3 Hz, 1 H, Ar-H), 3.80 (s, 2 H, CHy), 3.67 (s, 2 H, CHy), 3.06 (s, 2 H, CHy), 2.47-2.44

(m, 4 H, piperidine), 1.59-1.52 (m, 4 H, piperidine), 1.42-1.39 (m, 2 H, piperidine); TOFMS m/z 543.5 M").




