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Supporting information :

Procedure A :

| N-(4-chlorophenyl)-6,7-di‘methoxy-4-quinaiolinylamine hydrochloridé 3 (346
mg, 89%); "H NMR § 4.02 (s, 3H, CH;0), 4.03 (s, 3H, CH;0), 7.32 (s, 1H, HS8), 7.6
(d, 2H, H2’ and H6’), 7.8 (d, 2H, H3’ and H5’), 8.25 (s, 1H, HS), 8.84 (s, iH, H2).
BC NMR § 56.4 (O-CH,), 57.0 (O-CH;), 99.7 (C8), 104.1 (C5), 107.3 (C10), 126.4
(C2’ or C3’ and 5’ or 6), 128.6 (C3’ or C2’and 5’ or 6°), 130.1 (C4), 135.6 (C4),
135.9 (C1”), 148.6 (C2), 150.2 (C9), 156.3 (C7), 158.1 (C6). MS -ESIm/z 316
[MH]+. Anal. (C16H140,N3Cl. 1.1 HCI) C, H, N. '

N-(4-chloro-2-fluorophenyl)-6,7-dimethoxy-4-quinazolinylamine hydrochloride 4
(383 mg, 93%); "H NMR 8 4.01 (s, 6H, 2 CH;0), 7.33 (s,v 1H, H8), 7.45 (dd, 1H,
H3’), 7.64 (t, 1H, H6’), 7.68 (dd, 1H, H5’), 8.2 (s, 1H, H5), 8.8 (s, IH,-HZ). BC NMR
3 56.5 (O-CH,), 57.0 (O-CH), 99.5 (C8), 104.2 (C5), 106.9 (C10), 116.9 (d, C3’, J
C-F=24.1 Hz), 123.7 (4, C1’, JCF=123 Hz), 124.9 (d, C5’, J C-F =4.1 Hz),
129.9 (C6’), 132.3 (d, C4’, J C-F = 9.8 Hz), 135.5 (C4), 148.6 (C2), 150.3 (C9), 156.6
(C7), 156.8 (d, C2’, J C-F = 252.2 Hz), 158.9 (C6). MS - ESI m/z 334 [MH]+.
Anal.(C1¢H130,N;ECL. 1.23 HCI) C, H, N.

N-(3-hyd‘roxyphenyl)-6,7-dimethoxy-4-quinazblinylamine hydrochloride 5 (337
mg, 91%); 'H NMR 8 4.02 (s, 6H, 2 CH;0), 6.75 (d, 1H, H6), 7.1 (d, 1H, H4),7.15
(s, 1H, H2"), 7.3 (¢, 1H, H5"), 7.31 (s, 1H, H8), 8.2 (s, 1H, H5), 8.82 (s, 1H, H2), 9.73
(bs, 1H, NH or OH), 11.0 (bs, 1H, NH or OH). 3C NMR § 56.4 (O-CH,), 57.0 (O- -
CH,), 99.4 (C8), 104.2 (C5), 107.1 (C10), 112.3 (C4’), 113.6 (C6"), 115.6 (C2"),
129.2 (C5"), 135.0 (C4), 137.8 (C1’), 148.3 (C2), 150.1 (C9), 156.1 (C7), 157.6 (C3"),
158.1 (C6). MS -ESI m/z 298 [MH]+. Anal. (Ci¢H;503Ns. 1.0 HCI, 0.5 H,0) C,N; H
: calc 4.44 found 4.9. ' |

N-(2-fluoro-4-iodophenyl)-6,7-dimethoxy-4-quinazolinylamine hydrochloride 6
(452 mg, 88%); '"H NMR § 4.02 (s, 6H, 2 CH30), 7.34 (s, 1H, H5), 7.38 (t, 1H, H6"),
7.72 (d, 1H, H5", 7.9 (d, 1H, H3"), 8.2 (s, 1H, HS), 8.8 (s, 1H, H2).‘ BCNMR §56.5
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(O-CH,), 56.8 (O-CH,), 92.7 (C4’), 99.8 (C8), 103.9 (C5), 106.9 (C10), 124.5 (d,
C1), 125.0 (d, C3’), 130.3 (C6’ or C5°), 133.8 (C5’ or C6’), 135.8 (C4), 148.8 (C2),
150.3 (C9), 156.5 (d, C2’), 156.6 (C7), 158.8 (C6). MS-ESI m/z 426 [MH]+. Anal.
(Ci16H1302N3FIL. 0.88 HCI, 0.7 H;0) C, H, N. '

N-(2-chloro-4-iodophenyl)-6,7-dimethoxy-4-quinazolinylamine hydrochloride 7 :
(417 mg, 79%); 'H NMR 8 4.04 (s, 6H, 2 CH;0), 7.35 (d, 1H, H6"), 7.4 (s, 1H, H8"),
7.85 (dd, 1H, H5"), 8.06 (s, 1H, H8), 8.3 (s, 1H, H5), 8.78 (s, 1H, H2). 3C NMR §
56.5 (O-CHs), 56.9 (O-CH,), 93.9 (C4’), 99.3 (C8), 104.1 (C5), 106.8 (C10), 131.4
(C6’), 132.4 (C2’ or C4), 134.3 (C1), 135.4 (C4’ or C2°), 136.9 (C5"), 137.7 (C3"),
148.5 (C2), 150.3 (C9), 156.6 (C7), 159.1 (C6). MS-ESI m/z 442 [MH]+. Anal.
(C16H;130,N;CIL 1.1 HCI) C, H, N.

N-(2,4-diﬂuorophenyl)Q6,7-dimethoxy-4-quinazolinylarhine hydrochloride 8 (356
mg, 91%); "H NMR § 3.99 (s, 3H, CH30), 4.0 (s, 3H, CH;0), 7.25 (t, 1H, H5), 7.30
(s, 1H, H8), 7.5 (t, 1H, H3’), 7.62 (td, 1H, H3’), 8.15 (s, 1H, H5), 8.77 (s, 1H, H2).
C NMR § 56.5 (O-CH3), 57.0 (O-CH,), 99.5 (C8), 104.2 (C5), 104.7 (dd, C3’, J C-F
=24.6 Hz and 27.7 Hz), 106.9 (C10), 111.8 (dd, C5’ or C6’, JC-F=22.7Hz and 4.2
Hz), 121.1 (dd, C6’ or C5", JC-F=12.9 énd 4.2 Hz), 129.9 (d, C1’, J C-F = 8.3 Hz),
135.4 (C4), 148.7 (C2), 150.3 (C9), 156.6 (C7), 157.1 (dd, C2’, J C-F = 251.1 Hz and
12.6 Hz), 159.2 (C6), 161.0 (dd, C4’, J C-F = 247.7 Hz and 11.1 Hz). MS;ESI m/fz
318 [MH]+. Anal. (C16H130:N3F,. 1.2 HC], 0.2 H,0). C, H, N. |

N-(3-chloro-4-ﬂuor6phenyl)-6,7-dimethoxy-4-quinazolinylamine hydrochloride 9
(394 mg, 96%); "H NMR § 4.0 (s, 3H, CH;0), 4.01 (s, 3H, CH;0), 7.31 (s, 1H, HB),
7.55 (t, 1H, H2’), 7.75 (m, 1H, H6’), 8.05 (d, 1H, H5"), 8.23 (s, 1H, HS5), 8.85 (s, 1H,
H2). MS-ESI m/z 334 [MH]+. Anal. (C;sH;30,N5FCl. 1.2 HCl, 0.26 H,O) C, H, N.

N-(2-fluoro-5-hydroxy-4-methylphenyl)-6,7-dimethoxy-4-quinazolinylamine
hydrochloride 10 ( 326 mg, 90%); m.p. > 250°C, 1H NMR 6 2.15 (s, 3H, CH3), 3.99
(s, 6H, 2 CH;0), 6.88 (d, 1H, H6’ or H3"), 7.10 (d, 1H, H6’ or H3’), 7.32 (s, 1H, HS),
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8.2 (s, 1H, HS), 8.78 (s, 1H, H2), 9.66 (s, 1H, NH or OH). Anal. (C;7H;¢N3FOs.
1HC], 0.65 iPrOH) C, H, N.

N-(3-hydroxyphenyl)-6-methoxy-7 -(2-methoxyethoxy)-4-quinazolinylamine
hydrochloride 12. To a mixture of 3-aminophenol (111 mg, 1.02 mmol) in 2-
propanol (6 mL) was added 5.5 N. hydrogen chloride in 2-propanol (0.2 mL) .
followed by 4-chloro-6-methoxy-7-(2-methoxyethoxy)quinazoline 56 (250 mg, 0.94
mmol). After heating at 80°C for 4 h, the mixture was cooled and ether (5 mL) was
added. The solid was filtered, washed with ether (2 X 5 mL) and dried under vacuum
overnight at 50°C to give 326 mg of 12 (93%). '"H NMR & 3.35 (s, 3H, CH;0), 3.8 (m,
2H, CH,0), 4.02 (s, 3H, CH30), 4.30 (m, 2H, CH0), 6.75 (dd, 1H, H6’), 7.10 (¢, 1H,
H4’),7.19 (s, 1H, H2’), 7.24 (1, 1H, HS5’), 7.44 (s, 1H, H8), 8.33 (s, 1H, H5), 8.8 (s,
1H, H2). *C NMR § 57.0 (Ph-O-CH,), 58.3 (CH,-O-CH,), 68.3 (CH,-O-Ph), 69.7
(CH,-O-CH,), 100.1 (C8), 104.3 (C5), 107.2 (C10), 112.0 (C4*), 113.5 (C6’), 115.5
(C2’), 129.3 (C5’), 135.0 (C4), 137.7 (C1’), 148.4 (C2), 150.1 (C9), 155.4 (CT), 157.6
(C3), 158.1 (C6). MS-ESI m/z 342 [MH]+. Anal. (C4sH1904Ns. 1.1 HC], 0.23 H20)
C H,N. ‘ '

N-(4-chloro-2-fluorophenyl)-6-methoxy-7-nitro-4-quinazolinylamine |
hydrochloride 64. A solution of 4-chloro-6-methoxy-7-nitroquinazoline
hydrochloride 63 (7.4 g , 26 mmol) and 2-fluoro-4-chloroaniline (4.3 g, 29 mmol) in
isopropanol (100 mL) was refluxed for 3 h. After cooling, the solid was filtered,
washed with 2-propanol, followed by ether and dried under vacuum to give 10.2 g of
64 (99%). m.p.198-200°C. '"H NMR 8 4.12 (s, 3H, CH;0), 7.45 (d, 1H, H3), 7.6 (dd, -
1H, H6), 7.68 (d, 1H, H5"), 8.45 (s, 1H, H5), 8.75 (s, 1H, H2 or H8), 8.8 (s, 1H, H2
or H8). MS-ESI m/z 349 [MH]+. Anal. (C1sHoCIFN;O;. 1 HCI) C, H.
N-(2-fluoro-5-methoxycarbonyloxy-4-methylphenyl)-6-methoxy-7-nitro-4-
quinazolinylamine hydrochloride 65. A mixture of 4-chloro-6-methoxy-7- »
nitroquinazoline hydrochloride 63 (784 mg, 2.8 mmol) and 2-fluoro-5-
methoxycarbonyloxy-4-methylaniline (621 mg, 3.1 mmol) in 2-propanol (10 mL) was

heated at reflux for 2 h. The mixture was allowed to cool, the precipitated product
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collected by filtration, washed with 2-propanol, ether and dried under vacﬁum to give
1.. 12 g of 65 (90%). "H NMR & 2.22 (s, 3H, CH;CO), 3.86 (s, 3H, CH;0), 4.10 (s, 3H,
CH;0), 7.41 (d, 1H, H3 or H6’), 7.46 (d, 1H H3’or H6"), 8.40 (s, 1H, HS), 8.55 (s, .
1H, H8), 8.77 (s, 1H, H2), 11.4 (br s, 1H). MS-ESI m/z 403 [MH]+. |

Procedure B :
N-(4-chloro-2-fluorophenyl)-6,7-di-(2-methoxyethoxy)-4'-quinazolinylamine
hydrochloride 14. To a solution of N-(4-chloro-2-fluorophenyl)-6,7 -dil_lydrpxy-4-
quinazolinylamine 59 (0.15 g, 0.44 mmol) in DMF (3 mL) was added potassium
carbonate (0.181 g, 1.3 mmol) followed by 2-methoxy-1-bromoethane (43 pL, 0.46
mmol). After stirring 1 h at 30°C, potassium carbonate. (0.12 g 0.88 rnmolj followed

| by 2-methoxy-1-bromoethane (45 pL, 0.48 mmol) were added. After stirring
overnight at 30°C the mixture was partitioned between ethyl acetate and water. The
water layer was further extracted with ethyl acetate. The organic layers were |
corhbined, washed with brine, dried (MgSO.), filtered and evaporated. The resulting
product was purified by column chromatography eluting with a mixture of methylene
chloride and methanol (98/2). After removal of the volatile components, the oil was‘
triturated in a mixture of petroleum ether and ether. The resulting precipitate was
filtered, and washed with ether. The solid was dissolved in methylene chloride and
2N. hydrogen chloride in ether was added (3 mL). The solid was filtered, washed with
ether and dried under vacuum to give 82 mg of 14 (41%). 'H NMR (DMSO-ds,
CF;COOD) § 3.38 (s, 6H, 2 CH3), 3.8 (bs, 4H, 2 CH,), 4.32 (t, 2H, CH20), 4.37 (1,

“2H, CH,0), 7.35 (s, 1H, H8), 7.45 (d, 1H, H3"), 7.63 (t, 1H, HS’ or H6’), 7.68 (d, 1H,

HS5’ or H6), 8.11 (s, 1H, H5), 8.9 (s, 1H, H2). MS-ESI m/z 422 [MH]" . Anal.
(C20H21CIFN;304. 1 HCI) C, H, N. .

N-(4-chloro-2-fluor0phenyl)-6-meth0xy-7-[2-(4-morpholinyl)-efhoxy]-4-
quinazolinylamine hydrochloride 21. 4—(2—Chloroethyl)morpholine hydrochloride
(40 mg, 2.1 mmol) was added to N-(4-chloro-2-fluorophenyl)-7-hydroxy-6-methoxy-
4-quinazolinylamine 47 (63 mg, 0.2 mmol) and pofassium carbonate (95 mg, 0.69
mmol) in DMF (3mL) and the mixture heated at 100°C for 3 h. The mixture was

allowed to cool, the volatiles were removed by evaporation and the residues
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partitiohed between water and methylene chloride. The organic phase was separated,
passed through phase separat_ing paper and thé solvent was removed by evaporation.
The residue waé dissolved in acetone, and 1N. hydrogen chloride in ether (0.2 mL) .
was added. The precipitated product was collected by filtration and dried to give 50
g of 21 (50%). "H NMR (DMSO-dg, CF;COOD) 3.3 (t, 2H, CHZN), 3.6 (d, 2H,
CH,N-morpholine), 3.75 (t, 2H, CH,N-morpholine), 3.8 (t, 2H, CH;,0-morpholine),
4.0 (d, 2H, CH,O-morpholine), 4.05 (s, 3H, CH;0), 4.7 (t, 2H, CH,0), 7.45 (d, 1H,
H3’), 7.5 (s, 1H, HB), 7.65 (t, 1H, H6"), 7.7 (dd, 1H, HS’), 8.3 (s, 1H, H5), 8.9 (s, 1H, -
H2). "C NMR 8 51.9 (2C, CH,N-CH,), 54.5 (CH,-CH,-N), 57.2 (Ph-O-CHj), 63.2
(2C, CH,-O-CH,), 64.2 (Ph-O-CH,), 101.1 (C8), 104.64 (C5), 107.6 (C10), 116.9 (d,
C3,JC-F=22.7Hz), 1238 (d,CI’,JC-F=11.7 HZ), 1250(d, C5’, JC-F=43
Hz), 129.8 (C6’), 132.3 (d, C4’, J C-F = 10.1 Hz), 136.7 (C4), 149.0 (C2), 150.2 (C9),
154.6 (C7), 156.8 (d, C2’, J C-F = 252.7 Hz), 159.0 (C6). MS - ESI m/z 433 [MH]". |
Anal. (C5HyN4O5FCL 2.0 HCI) C, H, N. |

N-(4-chloro-2-fluorophenyl)-6-methoxy-7 -[3-(4-moi’pholinyl)-propoxy]-4-
quinazolinylamine hydrochloride 22. 4-(3-Chloropropyl)morpholine®’ (2.26 g, 13.8
mmol) was added to N-(4-chloro-2-ﬂuorophenyl)—7—hydroxy-6—methoxy-4-
qﬁinazolinylarnine 47 (2.21g,6.9 n;mol) and potassium carbonate (6.5 g, 47 mmol) in
DMTF (100mL). The mixture was heated at 110°C for 4 h and then allowed to cool.
The volatile components were removed by evaporation and the residue was
partitioned between water and methylene chloride. The organic phase was separated,
washed with brine, passed through phase separating‘paper‘ and the solvent removed by
evaporation. The residue was purified by column chromatography eluting with
methylene chloride/methanol/ aqueous ammonia (100/8/1). The product 'waé
dissolved in acetone and isopropanol and 1N. hydrogen chloride in ether (4.8mL) was
added. The precipitated ﬁroduc_t was collected by filtration and washed with acetone
and ether to give 2.16 g of 22 (65%). m.p. 193-196°C . '"H NMR (DMSO-
d,CF3COOD) 8 2.35 (m, 2H, CHZ), 3.15 (t, 2H, CH,N), 3.35 (t, 2H, CH,N-
morpholiné), 3.37(, 2H, CHZN-mo_rpholine), 3.72 (t, 2H, CHZO-morpholine), 4.02
(s, 3H, CH30), 4.1 (d, 2H, CH,0-morpholine), 4.35 (t, 2H, CH,0), 7.4 (s, 1H, H8),
7.5 (d, 1H, H3’), 7.65 (t, 1H, H6’), 7.7 (dd, 1H, H5’), 8.15 (s, 1H, HS), 8.9 (s, 1H,
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H2). ®C NMR § 22.9 (CH,CH,CH,), 51.3 (2C, CH,-N-CH,), 53.7 (N-CH,-CH,), 56.3
(Ph-O-CH3,), 63.4 (2C, CH,-0-CH,), 66.2 (Ph-O-CH,), 102.5 (C8), 107.2 (C5), 108.7".
(C10), 116.6 (d, C3’, J C-F = 10.0 Hz), 129.3 (C6"), 130.1 (d,C4’, JC-F =10 Hz),
145.7 (C9), 148.9 (C6), 152.9>(C7), 153.4 (C2), 156.6 (d, C2’, J C-F=251.0 Hz),
157.9 (C4). MS - ESI m/z 447 [MH]". Anal. (C2,H2:N4OsFCl. 1.0 HCL, 0.5 C3HgO) H,‘
N; C: calc 55.1 found 54.7. ‘

N-(4-chloro-2-ﬂuorophenyl)-6-methoxy-7-[(4-pyridyl)-methbxy]-4f
quinazolinylamine hydrochloride 26. A mixture of N-(4-chloro-2-fluorophenyl)-7-
hydroxy—6-methoxy-4—quinazolinylami'ne 47 (320 mg, 1 mmol), potassium carbonate
(414 mg, 3 mmol), potassium iodide (40 mg) and 4-(chloromethyl)pyridine |
hydrochloride (250 mg, 1.5 mmol) in DMF (15mL) was heated at 60°C fof 2h. The
mixture was allowed to cool and partitioned between ethyl abetate and water. The
organic layer was separated, washed with water and brine, dried (MgSOy) and the
solvent removed by évaporation. The residue wés suspended in ethanol (20 mL) and
concentrated hydrogen chloride (0.5 mL) was added. The volatile components were
removed by evaporation and the solid residue was azeotroped with toluene. The solid
product was recrystalliéed ffom 2-propanol to give 335 mg of 26 (70%). m.p. 232-
234°C.'H NMR 84.1 (s, 3H, CH;0), 5.69 (s, 2H, CH,0), 7.46 (dd, 1H, H3), 7.52 (s,
1H, H8), 7.62 (t, 1H, H6’), 7.69 (dd, 1H, H5"), 8.03 (d, 2H, CH pyridine), 8.55 (s, 1H,
HS5), 8.83 (s, 1H, H2), 8.93(d, 2H, CH-N=CH pyridine). ’C NMR 8.57.3 (Ph-O-CH,),
68.3 (Ph-O-CH,), 101.2 (C8), 105.0(C5), 107.7 (C10), 116.9 (d, C3’, JC-F = 23.6
Hz), 101.2 (C8), 105.0 (C5), 107.7 (C10), 116.9 (d, C3’, JC-F=23.6 Hz), 123.7 (d,
CI’,J C-F = 13.0 Hz), 124.1 (2C, pyridyl C12), 125.0 (d, C5’, J C-F = 2.4 Hz), 129.9
(C6’), 132.4 (d, C4’, J C-F = 8.5 Hz), 135.2 (C4), 143.4 (2C, pyridyl C13), 148.9
(C2), 150.4 (C9), 153.7 (pyridyl C11), 154.5 (C7), 156.8 (d,C2’, JC-F=251.9 Hz),
159.1 (C6). MS - ESI Wz 411 [MH]+. Anal. (C21H15N402C1F. 0.5 HZO, 1.95 HCI) C,
H, N. , ,
N-(4-chloro-2-ﬂuorophenyl)-7-(4-chlorobutoxy)-6-methoxy-4-quinazolinylamine_
72. A solution of N-(4-chloro-2-fluorophenyl)-7-hydroxy-6-methoxy-4-
quinazolinylamine 47 (0.35 g, 1.1 mmol), 1-bromo-4-chlorobutane (..19'0 uL, 1.6
mmol), potaséium carbonate (453 mg, 3.2 mmol) in DMF (10 mL) was stirred at 40°C

for 5 h. The mixture was partitioned between water and methylene chloride and the
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PpH was adjusted to 7 with 2N. hydrogen chloride. The orgahic layer was separated,
washed with water, brine, dried (MgSO,) and evaporated. The residue was pufiﬁed by
column chromatography eluting with methylene chloride / ethyl acetate:(ll 1). After
removal of the volatiles, the residue was triturated with a mixture of pentane/ ether,
filtered , washed with pentane and dried under vacuum to give 233 mg of 72 (51%).
m.p. 176-1799C. 'H NMR (DMSO-ds, CF;COOD) 82.05 (bs, 4H, CH,CH,), 3.76 (t,
2H, CH;0), 4.02 (s, 3H, CH30), 4.28 (t, 2H, CH,Cl), 7.3 (s, 1H, H8), 7.45 (d, 1H,
H3’), 7.62 (t, 1H, H6’), 7.68 (dd, 1H, H5’), 8.1 (s, 1H, H5), 8.88 (s, 1H, H2). 1*C
NMR § 26.1 (OCH,CH,), 29.1 (CICH,CH,), 45.3 (CICH,), 56.4 (OQH3), 67.9 (CH,0), |
102.3 (C5), 107.5 (C8), 108.7 (C10), 116.7 (d, C3’, J C-F=23.9 Hz), 1248 (d, C5°,J
F-C=3.7Hz), 126.1 (d, CI’, JF-C=11.1 Hz), 129.4 (C6°),130.2(d,C4’, JF-C=.
11.1 Hz), 146.6 (C7), 149.3 (C6), 152.9 (C9), 153.9 (C2), 156.4 (d,C2’, JE-C =
233.3), 158.0 (C4). MS-ESI m/z 410 [MH]+. Anal. (C;9H;3CLL,FN30,) C, H, N.

3-methoxy-4-(2-methoxjethoxy)a_cetophenone 74. A solution of 4-hydroxy-3-
methoxyacetophenone 73 (20 g, 120 mmol) and 2-bromoethyl methyl ether (12.4
mL, 130 mmol) in DMF (400 mL) containing potassium carbonate (49.8 g, 360

- mmol) was heated at 50°C overnight. After cooling, the reaction mixture was diluted
with water and adjusted to pH = 2. After extraction with ethyl acetate, the organic
layer was washed with brine, dried (MgSO,) dﬁd evaporated. The residue was
purified by flash chromatography using petroleum ether/ethyl acetate (k6/4 followed by
1/1) as eluent to give 21.8 g of 74 (81%). m.p. 84-86°C. 'H NMR (CDCl3) 8 2.6 (s,
3H, CHCO), 3.45 (s, 3H, CH30CHy), 3.8 (t, 2H, CH,0), 3.92 (s, 3H, CH;0), 4.25 (t,
2H, CH,0), 6.9 (d, 1H, H5), 7.5-7.6 (m, 2H, H2 and H6). MS-ESI m/z 224 [M.]+.
Anal. (C12H;404) C, H, N. |

Procedure D : .
N-(4-chloro-2-fluorophenyl)-6-methoxy-7-(2-methoxyethoxy)-4-quinolinylamine
hydrochloride 17. A solutioh of 4-chloro-6-methoxy-7-(2-methoxyethoxy)quinoline
hydrochloride 78 (3 g, 9.8 mmol) and 4-chloro-2-fluoroaniline (2.2 mL, 19.6 mmol) in
DMF (50mL) was heated at 150°C for 30 min. After dilution with 2-propanol

| (50mL), the precipitate was collected by filtration, washed with 2-propanol and dried
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under vacuum to give 2.05 g of 17 (50%). m.p. 282-284°C. '"HNMR 83.37 (s, 3H,
CH,0), 3.8 (t, 2H, CH,0), 4.03 (s, 3H, CHz), 4.35 (t, 2H, CH;0), 6.5 (d, 1H, H3),
7.52 (s, 1H, H8), 7.54 (d, 1H, H3"), 7.68 (dd, 1H, HS’), 7.8 (d, 1H, HE’ ), 8.2 (s, 1H,
H5), 8.42 (d, 1H, H2), 10.72 (br s, 1H, NH). *C NMR 3 56.7 (Ph-O-CH,), 58.2 (CH,-
O-CH,), 68.3 (Ph-O-CH,), 69.8 (CH,-0-CH,), 99.7 (C8), 100.5 (C5), 102.7 (C10),
111.6 (C3), 117.7 (d, C3, J C-F = 24.3 Hz), 1242 (d, C1’, J C-F = 11.5 Hz), 126.0
(d, C5’, J C-F = 3.3 Hz), 130.1 (C6), 132.7 (d, C4’, JC-F = 10.1 Hz), 135.2 (C4),
140.03 (C2), 149.7. MS - ESI m/z 337 [MH]" . Anal. (CisH;sN>O3CIF: 0.34 H20, 0.95
HCI, 0.08 iPrOH, 0.04 DMF) C, H, N. ' |

N-(4-chloro-2-fluoro-5-hydroxyphenyl)-6-methoxy-7-(2-methoxyethoxy)-4-
cinnolinylamine hydrochloride 18. A solution of 4-chloro-6-methoxy-7-(2-
*methoxyethoxy)cinnoline 83 (0.2 g, 0.74 rhmol) and 4-chloro-2-fluoro-5-

hydroxyaniline (132 mg, 0.82 mmol) in DMF (2.5mL) was heated at 150°C for 45
min. After cooling, the solid was filtered off, washed with 2-propanol, ether énd dried
under vacuum to give 157 mg of 18 (49%). m.p. 296-299°C. 'H NMR (DMSO-dg,
CF,COOD) & 3.4 (s, 3H, CH30), 3.85 (t, 2H, CH;0), 4.1 (s,'3H, CH;0), 4.4 (t, 2H,
CH,0), 7.2 (d, 1H, H3"), 7.45 (s, 1H, H8), 7.65 (d, 1H, H6’), 8.05- (s, 1H, H3), 8.35
(d, 14, H5). *C NMR & 57.1_(Ph-O—QH3), 58.3 (CH,-O-CH.), 68.8 (Ph-O-QHz), 69.7
(CH,-O-CH,), 98.0 (C8), 101.5 (C5), 112.0 (C10), 114.4 (C6"), 118.2 (d, C3’,JC-F=
23.5 Hz), 119.3 (d, C4’, J C-F = 10.7 Hz), 122.8 (d, Cl’,JC-F=13.7 Hz), 129.5
(C3), 138.5 (C4), 143.9 (C6), 149.1 (4, C2’, J C-F =240.93), 150.6 (d,C5’,JC-F =
2.5 Hz), 152.1 (C9), 155.8 (C7). MS - ESI m/z 394 [MH]". Anal. (C18H17N304C1F; .
"1.OHCD C, H, N.

N-(4-chloro-2-fluorophenyl)-6-methoxy-7-(2-methoxyefhoxy)-4-cinnolinylamine :
hydrochloride 19. A solution of 4-chlor_o-6-methoxy-7;(2-methoxyéthoxy)cinnoline

83 (0.4 g, 1.5 mmol) and 4-chloro-2-fluoroaniline (282 uL, 2.5 mmol) in DMF (5mL) |
was heated at 150°C for 20 min. After cooling, 2-propanol (15mL) was 'added and
resulting solid filtered off, washed with 2-propaﬁol and dried under vacuum to give
450 mg of 19 (72%). m.p. 279-281°C. 'H NMR (DMSO-dg, CF;COOD) 3.35 (s, 3H,
CH;0), 3.8 (t, 2H, CH,0), 4.05 (s, 3H, CH30), 4.4 (t, 2H, CHQQ), 7.4 (s, 1H, H8), 7.5
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(d, 1H, H3’), 7.7 (t, 1H, H6’), 7.75 (d, 1H, H5’), 8.05 (s, 1H, H3), 8.3 (s, 1H, H5). 13C
NMR o6 57.1‘ (CH,-O-Ph), 58.3 (CHZ-O-QH3); 68.9 (Ph-O-CH,), 69.7 (CH;-O-CH,),
98.2 (C8), 101.3 (C10), 112.1(C10), 117.9 (d, C3’, J C-F=23.7 Hz), 123.2(d, C1’, J
C-F = 12.1 Hz), 126.1 (d, C5’, J C-F = 3.1 Hz), 129.4 (C3), 129.5 (C6"), 133.0 (d,
C4’,J C-F = 10.0 Hz), 138.7 (C4), 144.0 (C9), 152.2 (CT), 155.8 (C6), 156.6 (d, C2,
J C-F = 253.6 Hz). MS - ESI m/z 378 [MH]". Anal. (C18H17N3O3C1F. 1.OHC]) C, H,
N.

Procedure E: -

N-(4-chloro-2-fluorophenyl)-6-methoxy-7 -[(3-thienyl)-methoxy]44- _
quinazolinylamine hydrochloride 25. Diethyl azodicarboxylate (197 L, 1.2 ~h1mol)
was added dropwfse to a solution of N-(4—chloro—2-ﬂuorophcnyl)—7-hydroxy-6-

- methoxy-4-quinazolinylamine 47 (200 mg, 0.6 mmol), 3-hydfoxymethyl thiophene

( iO7 mg, 0.93 mmol) and triphenylphosphine (328 mg, 1.2 mmbl) in methylené
chloride (6mL) cooled at 0°C. The mixture was stirred for 2 h at ambient temperature
and further triphenylphosphine (157 mg, 0.57 mmol), 3-hydroxymethyl thiophene
(107 mg, 0.93 mmol) and diethylazodicarboxylate (98.5 pL, 0.59 mmol) were added.
The mixture was stirred for 2 h at ambient temperature and the solvent was removed
by evaporation. The residue was dissolved in ethyl acetate and the solution was
washed with water and brine, dried (MgSO,) and the solvent removed by evaporation.
The residue was purified by column chromatography eluting with methylene
chloride/ethyl écetate (4/6). The resulting oil was dissolved in ether and a SN.
solution of hydrogen chloride in 2-propanol (1mL) was added. The resulting
précipitate was collected by filtration, washed with ether and dried under vacuum to
give 59 mg of 25 (20%). m.p. 250-255°C. '"H NMR & 3.99 (s, 3H, CH;0), 5.34 (s, 2H,
CH,0-Ar), 7.25 (d, 1H, Thiophene H4), 7.43 (d, 1H, H3’), 7.45 (s, 1H, H8), 7.58-7.63
(m, 2H, H6’ and Thiophene H2), 7.7 (dd, 1H, H5’), 7.72 (d, 1H, Thiophene H5), 8.17
(s, 1H, H5’), 8.78 (s, 1H, H2). MS - ESI m/z 416 [MH]}+. Anal. (C;0H;sN3O,CIFS.
0.95 HCI) C, H, N.

N. -(4-bromo-2,6-diﬂuorophenyl)-6-methoxy-7 -[2-(1H-1,2,3-triazol-1-yl)ethoxy]-4-
quinazolinylamine hydrochloride 35. To a solution of 2-hydroXyethyl-1-(l,2,3-
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triazole) (66 mg, 0.588 mmoll) in methylene chloride (4 mL) was added N-(4-bromo-
2,6-diﬂuorophenyl)-7-hydroxy-6-methoxy-4-quinazolinylamine 48 (150 mg, 0.39 |
mmol) and triphenylphosphine (308 mg, 1.17 mmol) and diethylazodicarboxylate |
(185 pL, 1.17 mmol). After sfir,ring for 1 h at ambient temperature,
triphenylphosphine (103 mg, 0.39 mmol), 2-hydroxyethyl-1-(1,2,3-triazole) (44 fng,
0.39 mmol) and diethylazodicarboxylate (562 pL, 0.39 mmol) was added. After
stirring for 3 h at ambient temperature, the mixture was purified by chromatography.
The crude mixture was poured onto silica and eluted with a mixture of methylene
chloride / ether / methanol 50/43/7. After evaporation of the solvent, the oil was
dissolved in methylene chloride / methanol and 2.2 N hydrogen chloride in ether (1
mL) was added. The solution was concentrated to 1/3 of its volume and the solid was
filtered, washed with ether and dried under vacium to give 85 mg of 35 (42 %).
'HNMR (DMSO-d,, CF,COOD) & 3.99 (s, 3H, CH30), 4.70 (t, 2H, CH,0), 4.96 (t,
2H, CH>N), 7.37 (s,.1H, H8), 7.76 (d, 2H, H3’ and H5’), 7.78 (S, 1H, triazole), 8.09
(s, 1H, triazole), 8.21 (s, 1H, H5), 8.92 (s, 1H, H2). ®*C NMR 8 48.3 (N-CH,), 57.0
(Ph-O-CH,), 67.6 (Ph-OQQHz), 101.4 (C8), 104.1 (C5), 107.5 (C10), 113.9 (t, C1’ or
C4’), 116.2 (dd, C3°, J C-F = 25.2 Hz and 1.8 Hz), 120.5 t,C4 orCl’,JC-F=114
Hz), 125.3 (triazole C5), 133.4 (triazole C4), 136.5 (C4), 149.2 (C9), 150.4 (C2),

| 155.1(C7), 157.9 (dd, C2’, J C-F = 251.7 and 5.2 Hz), 15‘9.2 (C6). MS-ESI m/z 479
[MH]+. Anal. (C,H,sBrF;NO,. 0.4 H,0 0.9 HCI) C, H, N.’

Procedure G : _ :
N-(4-chloro-2-fluorophenyl)-6-methoxy-7 -[2-(1H -1,2,3-triazol-l-yl)ethoxy]-4- '
quinazolinylamine hydrochloride 30. To a solution of N-(4-chloro-2-
ﬂuorophenyl)-7-hydfoxy-6-methoxy-4-quinazolinylamjne 47 (2.24 g, 7 mmol) in
methylene chloride (60 mL) was added triphenyl phosphine (5.5 g, 21 mmol),
followed by a solution of 2-hydroxyethyl-1-(1,2,3-triazale)’* (1.2 g, 10.5 mmol) in
methylene chloride (5 mL) and diethylazodicarboxylate dropwise (3.65 g, 21 mmol).
After stirring 2 h at ambient temperature, ether (20 mL) was added. The precipitate
was filtered, washed with a mixture of methylene chloride / ether 1/1 and dried. The
solid was dissolved in methylene chloride / methanol (20 mL /20 mL) and 3.5 N.
hydfogen chloride in ether (4 mL) was added. The solution was diluted with ether (50

mL) and the precipitate was filtered, washed with ether and dried under vacuum to
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give 2.35 g of 30 (69 %). 'HNMR (DMSO-d,, CF3COOD)‘ 8 3.99 (s, 3H, CH;30), 4.68
(t, 2H, CH,0), 4.96 (t, 2H, CH,N), 7.4 (s, 1H, H8), 7.45 (d, 1H, H3"), 7.62 (t, _
1H,H6"), 7.7 (d, 1H, H5), 7.8 (s, 1H, triazole), 8.2 (bs, 1H, triazole), 8.22 (s, 1H, H5),
8.86 (s, 1H, H2). >*C NMR § 48.5 (N-CH,), 56.2 (Ph-O-_C_IH;); 66.9 (Ph-O-CH,), 102.3
(C5), 108.2 (C8), 108.9 (CIC),. 116.6 (d,C3’,JC-F=23.7 Hi), 1246 (d,C5,JC-F=
3.8 Hz), 125.2 (triazole CS), 1259 (d, C1’, JC-F=12.6 Hz), 129.2(d,C6’, JC-F=
2.2 Hz), 129.9 (d, C4’, J C-F=9.8 Hz), 133.3 (triazole C4), 146.7 (C9), 148.9 (C6),
152.8 (C7 or C2), 153.0 (C2 or C7), 156.9 (C4), 157.0 (d, C2’, J C-F = 252.5 Hz). MS
-ESI m/z 415 [MH]+. Anal. (C,;H;CIFNO,. 1;2 HC], 0.3 H,O0)C, H, N. |

N-(4-chloro-2-ﬂuorophenyl)-6-methoxy;7-[2-[N-méthyl-N-(4-

yrndyl)]amme]ethoxy] -4-quinazolinylamine hydrochloride 28.
Triphenylphosphine (5.5 g, 21 mmol) followed by 2- [N-methyl-N- (4-
pyridyl)]aminoethanol 90 (1.49 g, 9.8 mmol) were added to a stirred solution of N-(4-
chloro-2-ﬂuorophen§1)-7-hydroxy-6-methoxy-4-quinazolinylamine 47 (223 g,7
mmol) in methylene chloride (60 mL) under nitrogen. Diethylazodicarboxylate (3.65
g, 21 mmol) was then added dropwise and the miiture_ was stirred at ambient
temperature for 2 h. Ethyl acetate (200 mL) was added arid the mixture was stirred for
a further 2. h. The solid product was collected by filtration, washed with ethyl acetate,
dfied under vacuum and finally purified by column chromato gréphy eluting with
methylene chloride/methanol (75/25 followed by 60/40 and 50/50) to give a white
solid. The purified product was dissolved in methylene chloride/methanol and the
insoluble removed by f11trat10n 3N. hydrogen chlorxde in ether (10 mL) was added to
the filtrate and the volatiles were removed by evaporation. The residue was trlturated
with ether and the solid product collected by filtration and dried under vacuum to give
' 2.75 g of 28 (75%). m.p. 222-227°C. "H NMR (DMSO-ds, CF;COOD) 83.29 (s, 3H,
NCHa»), 3.95 (s, 3H, CH30), 4.16 (t, 2H, CH2N), 4.48 (t, 2H, CH,0), 7.05 (br s, 1H,
HB8), 7.37 (s, 2H, pyridyl CH), 7.42 (d, 1H, ﬁ3’), 7.58 '(t, 1H, H6), 7.65 (dd, 1H, H5’),
8.18 (s, 1H, HS), 8.28 (br s, 2H, pyridyl CH-N=CH), 8.86 (s, 1H, H2). MS - ESI m/z
454 [MH]+. Anal. (C23H21NsO,CIF. 0.9 H,0, 2.0HCI) C, H, N. |

Procedure 1
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7-benzyloxy-4-chloro-6-methoxyquinazoline hydrochloride 41. A mixture of
7-benzyloxy-6-methoxy-3,4-dihydroquinazolin-4-one 40 (2.82 g, 10 mmol), thionyl
chloride (40 mL) and DMF (0.28 mL) was stirred and heafed at reﬂ‘ux for 1 h. The
volatiles were removed by evaporation, the residue was azeotroped with toluene to give
3.45 g of 41 (3.45g). 'H NMR 6 4.0 (s, 3H, CH;0), 5.37 (s, 2H, CH;0), 7.35-7.45 (m,
4H, Ph), 7.52 (d, 1H, Ph), 7.50 (s, 1H, H8 or H5 ), 7.58 (s, 1H, H8 or H5), 8.9 (s, 1H,
H2). ¥C NMR § 56.2 (CH,0), 70.6 (OCH;), 102.4 (C5), 108.0 (C8), 118.6 (C10), 128.1
(2 C12), 128.3 (C14), 128.5 (2 C13), 137.3 (C11), 148.5 (C9), 151.5 (C7), 152.2 (C2),
155.6 (C6), 157.9 (C4). MS-ESI m/z 301 [MH]+. _

For the microanalysis, a sample of 41 was partitioned between methylene chloride

and water. The pH of the aqueous lvayer was adjusted to 8 with sodium bicarbonate.
The organic layer was separated, washed with brine, dried (MgSOy), filtered, - |
evaporated and dried under vacuum to give 41 free base. Anal. (C16H3N20,Cl. 0.23
H,0) C, H, N.

4-chloro-6-methoxy-7-(2-methoxyethoxy)quinazoline 56. A solution of 6-methoxy-7-(2-
methoxyethoxy)-3,4-dihydroquinazolin-4-one 55 (750 mg, 3 mmol) in thionyl chloride
(7.5 mL) containing DMF (75 pL) was refluxed for 1h. After removal of the volatile under
vaccuum, toluene was added and the solvent was evaporated. The solid was suspended ih
methylene chloride / water (5 mL / 5mL) and the pH of the aqueous layer was adjusted to
7-8 with solid sodiurh bicarbonate. The organic Iayer was separated, washed with water
followed by brine, dried (MgSO,), filtered and evaporated. The residue was triturated with
ether, filtered, washed with ether and dried under vacuum to give 645 mg of 56 (80%). 'H
NMR § 3.3 (s, 3H, CH30), 3.75 (t, 2H, CH,0), 4.04 (s, 3H, CH;0), 4.35 (t, 2H, CHZO),
7.4 (s, 1H, H8 or HS), 7.47 (s, 1H, H8 or HS), 8.87 (s, 1H, H2). '*C NMR § 56.1 (Ph-O-
_C_Ha), 58.2 (CH,-O-CH,), 68.5 (Ph-O-QHz), 69.8 (CH,-O-CH,), 102.2 (C5), 107.4 (C8),
118.5 (C10), 148.4 (C6), 151.3 (C7), 152.0 (C2), 155.84C9), 157.8 (C4); MS-ESI m/z 269
[MH]+. Anal. (C12H;30:N,Cl. 0.14 H,0) C, H, N, | '

4-chloro-6-methoxy-7 -[2-[1-(1,2,3-tri'azolyl)]ethdxy)quinazoline 58. A solution of
6-methoxy-7-[2-[1-(1,2,3-triazolyl)]Jethoxy)quinazoline 57 (920 mg, 3.2 mmol) in
thiony! chloride (10 mL) containing DMF (0.9 mL) was heated at 80°C for 1 h. After
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evaporation of the volatiles, the residue was azeotroped with toluene. The residue
was partitioned between ethyl acetate and water and the aqueous layer was adjusted to
pH = 8 with solid bicarbonate. The organic layer was washed with water, brine, dried
(MgSO04), and the solvent removed by evaporation. The residue was purified by
column chromatography eluting with methylene chloride/methanol (96/4) to give 693
mg of 58 (71%). '"H NMR (CDCls) ‘8 4.1 (s, 3H, CH30), 4.55 (t, 2H, CH0), 4.95 (t,
2H, CH,N), 7.3 (s, 1H, triazole), 7.4 (s, 1H, H8), 7.75 (s, 1H, triazole), 7.95 (s, 1H,
H5), 8.85 (s, 1H, H2). MS-EI m/z 305 [MH]+. Anal. (C13H2NsO,Cl) C, H, N. _'

4-chloro-6-methoxy-7-nitroquinazoline hydrdchloride 63. A suspension of 6-
methoxy-7-nitro-3,4-dihydroquinazolin-4-one 62 (8 g, 36 mmol) in thionyl chloride
(150 mL) and DMF (0.8 mL) was heated at reflux for 3 h. Excess thionyl chloride
was removed by evaporation and the residue azeotroped with toluene. The resulting
solid was triturated with ether, collected by filtration and dried under vacuum to give
7.5 g of 63 (75%). "H NMR § 4.13 (s, 3H, CH;30), 7.8 (s, 1H, H8), 8.7 (s, 1H, H5),
9.13 (s, 1H, H2).

4-chloro-7-(2-methoxyethoxy)quinazoline hydrochloride 71. A solution of 7-(2-
methbxyethoXy)-3,4-dihydroquinazolin-4-one 70 (500 mg, 2.2 mmbl) in thionyl chloride
(15 mL) and DMF (0.1 mL) was heated at reflux for 3 h. The volatiles were removed by |
evaporation to give 520 mg of 71 as a cream solid (83%). '"H NMR (DMSO-ds,
CF;COOD) 8 3.33 (s, 3H, CH30), 3.74 (t, 2H, CH,0), 4.30 (t, 2H, CH,0), 7.3 (s, 1H, H8),

~ 7.33(d, 1H, H6), 8.12 (d, 1H, HS5), 9.19 (s, 1H, H2). MS-EI m/z 238 [M.]+. Anal. (C;iHiy
CIN;0O,. 0.75 HCI) C, H, N. |

47chloro-6-methoxy_-7-(2-methoxyethbxy)quinoline hydrochloride 78. A solution
of 6-methoxy-7-(2-m¢thoxyeth0xy)-1,4-dihydroquinolin-4;one 77 (500 mg, 2
‘mmol) in thionyl chloride (10 mL) and DMF (3 drops) was h'eated at reflux for 1 h.
Excess thionyl chloride was removed by evaporation and the residue azeotroped with
toluene and then triturated with ether. The solid was collected by filtration and dried
under vacuum to give 590 mg of 78 (95%).’H NMR § 3.36 (s, 3H, CH30CHy), 3.8 (t,
2H, CH,0), 4.05 (s, 3H, CH;0Ph), 4.35 (t, 2H, CH,0), 7.51 (s, 1H, H8), 7.68 (s, 1H,



b

©,~1999 American Chemical Society, J. Med. Chem., Hennequin jm990345w Supporting Info Page 14

~

H5), 7.91 (d, 1H, H2), 8.85 (d, 1H, H3). °C NMR 8 55.8 (Ph-O-CH,), 58.2 (CH,-O-
CHS,), 67.9 (Ph-O-CH.), 70.0 (CH,-O-CH;), 101.2 (C8), 108.8 (C5), 119.6 (C3), 120.9
(C10), 138.9 (C4), 145.6 (C6), 147.7 (C2), 150.6 (C9), 152.0 (C7). MS-ESI m/z 268
[MH]+. Anal. (C1sH14CINOs. 0.3 HCI) C, H, N.

Procedure J
N-7-benzyloxy-(4-bromo-2,6-diﬂuorophe_nyl)-6-methoxy-4-quinazolinylamine '
hydrochloride 43. A solution of 7-benzylo‘xy‘-4-chloro-6-methoxyquiné_1zoline _‘
hydrochloride 41 (337 mg, 1 mmol), 4-bromo-2,6-difluoroaniline (416 mg, 2 minol) )
in 2-pentanol (8 mL) was refluxed for 70 min. After cooling to ambient temperature,
the precipitate was filtered, washed with isopropanol followed by ether and 'dried
under vacuum to give 264 mg of 43 (51%). Used without purification in the next

step. MS-ESI m/z: 472-474 [MH}+. '"H NMR (DMSO-dﬁ', CF,COO0D) 6 4.05 (s, 3H,
CH;0), 5.4 (s, 2H, CH,0), 7.3-7.55 (m, 5H, Ph, H3’, H5’and H8), 7.75 (d, 2H, Ph),
8.25 (s, 1H, HS), 8.9 (s, 1H, H2). | '

N-7-benzyloxy-(4-bromo-2-fluorophenyl)-6-methoxy-4-quinazolinylamine
hydrochloride 44. A solution of 7-benzyloxy-4-ch_10ro—6-methoxyquinazoliné 41
(8.35 g, 27.8 mmol), and 4-bromo-2-fluoroaniline ] .65‘ g,29.7 mmol) in 2—propanol
(200 mL) was heated at reflux for 4 h. The resulting precipitate was collécted by
filtration, washed with 2-propanol and then ether and dried under vacuum to give 9.46
g of 44 (78%). "H NMR (DMSO-ds, CD;COOD) 84.0 (s, 3H, CH30), 5.37 (s, 2H, |
CH,0), 7.35-7.5 (m, 4H), 7.52-7.62 (m, 4H), 7.8 (d, 1H, H5’), 8.14 (s, 1H, H5), 8.79
(s, 1H, H2). C NMR § 56.9 (Ph-O-CH;), 70.7 (Ph-O-CH.,), 100.9 (C8), 104.2 (C5),
107.1 (C10), 119.7 (d, C3’, J C-F=23.9 Hz), 120.2 (d, C4’, J C-F =9.2 Hz), 124.1
(d, C1’, J C-F = 12.9 Hz), 127.9 (d, C5’, J C-F = 3.7 Hz), 128.3 2C, C13), 128.4
(C14), 128.6 (2C, C12), 130.2 (C6’), 135.2 (C11), 135.6 (C4),‘148.9 (C2), 150.5 (C9),
155.5 (C7), 156.8 (d, C2’, J C-F = 253.7 Hz), 158.9 (C6). MS-ESIm/z 456 [MH]+-.
Anal. (C22H7N30,BrF. 0.9HCI) C, H, N.f.

N-7 -benzyloxy-(4-chloro-2-fluoro-5-hydroxyphehyl)-6-methoxy-4-

quinazolinylamine hydrochloride 45. A mixture of 4-chloro-2-fluoro-5-
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hydroxyaniline (2.5 g, 15 mmol) and 7-benzyloxy-4-thoro-6-methoxyquinazoline 41
(4.2 g, 14 mmol) in 2-propanol was heated at reflux for2 h. The mixture was then
allowed to cool and the solid product collected by filtration, washed with 2-propanol
and dried fo_ give 4.8 g~of 45 (81%). m.p. 322-323 °C. "H NMR § 3.98 (s, 3H, CH;0),
5.18 (s, 2H, CH,0), 7.05 (d, 1H, H3’), 7.18-7.27 (m, 7H), 8.06 (s, 1H, H5),‘8.38 (s,
1H, H2). MS-ESI m/z 426 [MH]+. Anal. (C;,H,7N3CIFO3. 0.15H,0, 0.4 iPrOH,_ 1.0
HCD) C, H, N. '
Procedure K : » .
N-(4-bromo-2,6-difluorophenyl)-7-hydrbxy-6-methoxy-4-quinazolinylamine 48.

A suspension of N-7-benzyloxy-(4-brom6-2,6-diﬂuorophenyl)-6-methoxy-4-
quinazolinylamine vhydrochlori‘de 43 (264 mg, 0.51 mmol) in TFA (5 mL) was
refluxed for 1 h. After cooling, toluene was added and the volatile were removed

under vacuum. The oily residue was dissolved in ethanol (5 mL) and adjusted to pH=7
with an aqueous solution of sodium bicarbonate. The precipitate was filtered, washed
with water, followed by ethanol and ether and dried under vacuum to give 137 mg of

48 (70%). "H NMR (DMSO-dg, CF;COOD) & 4.01 (s, 3H, CH;0), 7.3 (s, 1H, H8),
7.77 (d, 2H, H3’ and H5"), 8.07 (s, 1H, H5), 8.85 (s, 1H, H2). *C NMR § 56.0

(CH,0), 102.2 (C5), 105.4 (ClO); 107.7 (C8), 115.8 (d, C3’and C5’, J C-F=25.7 Hz),
116.3 (C1’ or C4’), 118.0 (C4’ or C1’), 146.8 (C9), 148.3 (C7), 152.5 (C2), 153.9

(C6), 157.1 (C4), 158.3 (d, C2’ et C6’, J C-F=270.2 Hz). MS-ESI m/z 383 '[Mﬂ]+. _
Anal. (CisH;oN3F,BrO,) C, H.

N-(4-bi'omo¥2-ﬂuorophenyl)-7 -hydroxy-6-methoxy-4-quinazolinylamine 49. A
solution of N-(4-bromo-2-fluorophenyl)-7-benzyloxy-6-methoxy-4-
quinazolinylamine hydrochloride 44 (9.4g, 19.1 mmol) in TFA (90 mL) was heated
at reflux for 50 min. The mixture was allowed to cool and was poured on to ice. The
resulting precipitate was collected by filtration and disSolvéd in methanol (70 mL).
The solution was adjusted to pH = 9-10 with concentrated aqueous ammonia solution.
The mixture was concentrated to half initial volume by evaporation. The resulting
precipitate was collected by filtration, washed with water and then ether, and dried

under vacuum to give 5.66 g of 49 (82%). 'H NMR (DMSO0-dg, CD3;COOD) 3.95 (s,
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3H, CH30), 7.09 (s, 1H,H3"), 7.48 (s, 1H, H8), 7.54 (¢, 1H, H6"), 7.64 (d, 1H, H5"),
7.79 (s, 1H, H5), 8.31 (s, 1H, H2). °C NMR § 56.0 (CH,0), 102.2 (C5), 107.9 (C10),
110.0 (C8), 117.3 (d,C4’, JC-F=7.4 Hz), 119.2 (d, C3’, JC-F =239 Hz), 126.5 (d,
Cr’, JC-F =129 Hz), 127.4 (C6’), 129.5 (C5’), 146.9 (C7), 148.7 (C6), 152.7 (C2),
153.0 (C9), 156.6 (d, C2’, J C-F = 251.9 Hz), 156.8 (C4). MS-ESI m/z 366 [MH]+.
Anal. (C;5H;;N;0,BrF) C, H, N

Procedure L A
6-methoxy-3-(pivaloyloxymethyl)-7-[2-[1-(1,2,3-triazolyl)]ethoxy]-3,4-
dihydroquinazolin-4-one 54. Triphenylphosphine (2.82 g, 10.7 mmol) was added to
a solution of 2-(1,2,3-triazol-1-yl)ethanol’' (609 mg, 5.4 mmol) and 7-hydroxy-6-
methoxy-3-(pivaloyloxymethyl)-3,4_-dihydroquinazolin-4-one 52 (1.1 g, 3.6 mmol),

~ in methylene chloride (70 mL) and diethylazodicarboxylate (600 HL, 10.7 mmol) was
then added. After stirring for 2 h at ambient temperature, volatiles were removed by
evaporation, and the residue was purified by column chromatography eluting with
methylene chloride/methanol (98/2) to give 4 g of 54 (97%). "H NMR & 1.15 (s, 9H,
C(CHs)s), 3.88 (s, 3H, CH30), 4.6 (t, 2H, CH,0), 4.89 (t, 2H, CH,0), 5.9 (s, 2H,
OCH;3N), 7.24 (s, IH, HB), 7.51 (s, 1H, H5), 7.77 (s, 1H, triazole), 8.2 (s, 1H,
triazole), 8.35 (s, 1H, H2).

Procedure M

6-methoxy-7 -[2;[1-(1,2,3-triazolyl)]ethoxy]-3,4-dihydroquinazoliﬁ-4-one 57.5.1M
Ammonia in methanoi (30 mL) was added fo a solution of 6-methoxy-3-
(pivaloyloxymethyl)-7-[2-(1-(1,2,3-triazolyl)ethoxy)]-3,4-dihydroquinazoiin-4-one
54 (1.4 g, 3.5 mmol) in methanol (30 mL). After stirring overnight at ambient
temperature, the volatiles were refnoved by evaporation, and the residue triturated
with ether, collected by filtration, washed with ether and dried under vacuum to give
946 mg of 57 (92%). '"H NMR (DMSO-dg, CF3CO0D) 6 3.9 (s, 3H, CH30), 4.6 (t,
2H, CH,0), 4.9 (t.', 2H, CH;N), 7.25 (s, 1H, H8), 7.52 (s, 1H, H5), 7.77 (s, 1H,
triazole), 8.19 (s, 1H, triazole), 8.9 (s, 1H, H2). MS-ESI m/z 170 [MH]+.




