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Description

[0001] The present invention relates to four indole derivatives. Said indole derivatives are intermediates in processes
for the preparation of compounds that can be used in the manufacture of medicaments for use in the production of
antiangiogenic and/or vascular permeability reducing effects in warm-blooded animals such as humans.
[0002] Normal angiogenesis plays an important role in a variety of processes including embryonic development, wound
healing and several components of female reproductive function. Undesirable or pathological angiogenesis has been
associated with disease states including diabetic retinopathy, psoriasis, cancer, rheumatoid arthritis, atheroma, Kaposi’s
sarcoma and haemangioma (Fan et al, 1995, Trends Pharmacol. Sci. 16: 57-66; Folkman, 1995, Nature Medicine 1:
27-31). Alteration of vascular permeability is thought to play a role in both normal and pathological physiological processes
(Cullinan-Bove et al, 1993, Endocrinology 133: 829-837; Senger et al, 1993, Cancer and Metastasis Reviews, 12:
303-324). Several polypeptides with in vitro endothelial cell growth promoting activity have been identified including,
acidic and basic fibroblast growth factors (aFGF & bFGF) and vascular endothelial growth factor (VEGF). By virtue of
the restricted expression of its receptors, the growth factor activity of VEGF, in contrast to that of the FGFs, is relatively
specific towards endothelial cells. Recent evidence indicates that VEGF is an important stimulator of both normal and
pathological angiogenesis (Jakeman et al, 1993, Endocrinology, 133: 848-859; Kolch et al, 1995, Breast Cancer Research
and Treatment, 36:139-155) and vascular permeability (Connolly et al, 1989, J. Biol. Chem. 264: 20017-20024). Antag-
onism of VEGF action by sequestration of VEGF with antibody can result in inhibition of tumour growth (Kim et al, 1993,
Nature 362: 841-844). Basic FGF (bFGF) is a potent stimulator of angiogenesis (e.g. Hayek et al, 1987, Biochem.
Biophys. Res. Commun. 147: 876-880) and raised levels of FGFs have been found in the serum (Fujimoto et al, 1991,
Biochem. Biophys. Res. Commun. 180: 386-392) and urine (Nguyen et al, 1993, J. Natl. Cancer. Inst, 85: 241-242) of
patients with cancer.
[0003] Receptor tyrosine kinases (RTKs) are important in the transmission of biochemical signals across the plasma
membrane of cells. These transmembrane molecules characteristically consist of an extracellular ligand-binding domain
connected through a segment in the plasma membrane to an intracellular tyrosine kinase domain. Binding of ligand to
the receptor results in stimulation of the receptor-associated tyrosine kinase activity which leads to phosphorylation of
tyrosine residues on both the receptor and other intracellular molecules. These changes in tyrosine phosphorylation
initiate a signalling cascade leading to a variety of cellular responses. To date, at least nineteen distinct RTK subfamilies,
defined by amino acid sequence homology, have been identified, One of these subfamilies is presently comprised by
the fms-like tyrosine kinase receptor, Flt or Flt1, the kinase insert domain-containing receptor, KDR (also referred to as
Flk-1), and another fms-like tyrosine kinase receptor, Flt4. Two of these related RTKs, Flt and KDR, have been shown
to bind VEGF with high affinity (De Vries et al, 1992, Science 255: 989-991; Terman et al, 1992, Biochem. Biophys. Res,
Comm. 1992, 187: 1579-1586). Binding of VEGF to these receptors expressed in heterologous cells has been associated
with changes in the tyrosine phosphorylation status of cellular proteins and calcium fluxes.
[0004] The present invention relates to four indole derivatives which are intermediates in processes for the preparation
of compounds that inhibit the effects of VEGF, a property of value in the treatment of disease states associated with
angiogenesis and/or increased vascular permeability such as cancer, diabetes, psoriasis, rheumatoid arthritis, Kaposi’s
sarcoma, haemangioma, acute and chronic nephropathies, atheroma, arterial restenosis, autoimmune diseases, acute
inflammation, excessive scar formation and adhesions, endometriosis, dysfunctional uterine bleeding and ocular dis-
eases with retinal vessel proliferation.
[0005] According to one aspect of the present invention there is provided a compound 4-fluoro-5-hydroxy-2-methyl-
indole or a salt thereof.
[0006] According to one aspect of the present invention there is provided a compound 4-fluoro-5-hydroxyindole or a
salt thereof.
[0007] According to one aspect of the present invention there is provided a compound 6-fluoro-5-hydroxy-2-methyl-
indole or a salt thereof.
[0008] According to one aspect of the present invention there is provided a compound 6-fluoro-5-hydroxyindole or a
salt thereof.
[0009] Within the present invention it is to be understood that a compound or a salt thereof may exhibit the phenomenon
of tautomerism and that the formulae drawings within this specification can represent only one of the possible tautomeric
forms. The formulae drawings within this specification can represent only one of the possible tautomeric forms and it is
to be understood that the specification encompasses all possible tautomeric forms of the compounds drawn not just
those forms which it has been possible to show graphically herein.
[0010] Examples of the preparation of the four indole derivatives of the present invention are given in Examples 237,
242 and 250 hereinafter.
[0011] The present invention relates to four indole derivatives which are intermediates in processes for the preparation
of compounds that inhibit the effects of VEGF, specifically compounds described in Examples 237, 238, 239, 240, 241,
242, 243, 244, 245, 247, 248, 249, 250, 251, 253, 258 and 322 of European Patent Application No. 00902730.1.
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[0012] The intermediates defined herein are novel and are provided as a feature of the invention. The preparation of
these compounds is as described herein and/or is by methods well known to persons skilled in the art of organic chemistry.
[0013] It is to be understood that where the term "ether" is used anywhere in this specification it refers to diethyl ether.
[0014] The four indole derivatives of the present invention will now be illustrated in the following Examples and Ref-
erence Examples for the preparation of compounds that inhibit the effects of VEGF in which, unless otherwise stated:-

(i) evaporations were carried out by rotary evaporation in vacuo and work-up procedures were carried out after
removal of residual solids such as drying agents by filtration;
(ii) operations were carried out at ambient temperature, that is in the range 18-25°C and under an atmosphere of
an inert gas such as argon;
(iii) column chromatography (by the flash procedure) and medium pressure liquid chromatography (MPLC) were
performed on Merck Kieselgel silica (Art. 9385) or Merck Lichroprep RP-18 (Art. 9303) reversed-phase silica obtained
from E. Merck, Darmstadt, Germany;
(iv) yields are given for illustration only and are not necessarily the maximum attainable,
(v) melting points are uncorrected and were determined using a Mettler SP62 automatic melting point apparatus,
an oil-bath apparatus or a Koffler hot plate apparatus.
(vi) the structures of the end-products of the formula I were confirmed by nuclear (generally proton) magnetic
resonance (NMR) and mass spectral techniques; proton magnetic resonance chemical shift values were measured
on the delta scale and peak multiplicities are shown as follows: s, singlet; d, doublet; t, triplet; m, multiplet; br, broad;
q, quartet, quin, quintet;
(vii) intermediates were not generally fully characterised and purity was assessed by thin layer chromatography
(TLC), high-performance liquid chromatography (HPLC), infra-red (IR) or NMR analysis;
(viii) HPLC were run under 2 different conditions:

1) on a TSK Gel super ODS 2PM 4.6mm x 5cm column, eluting with a gradient of methanol in water (containing
1 % acetic acid) 20 to 100% in 5 minutes. Flow rate 1.4 ml/minute. Detection: U.V. at 254 nm and light scattering
detections;
2) on a TSK Gel super ODS 2PM 4.6mm x 5cm column, eluting with a gradient of methanol in water (containing
1 % acetic acid) 0 to 100% in 7 minutes. Flow rate 1.4 ml/minute. Detection: U.V. at 254 nm and light scattering
detections.

(ix) petroleum ether refers to that fraction boiling between 40-60°C
(x) the following abbreviations have been used:-

DMF N,N-dimethylformamide
DMSO dimethylsulphoxide
TFA trifluoroacetic acid
THF tetrahydrofuran
DMA dimethylacetamide
DMAP 4-dimethylaminopyridine

Example 9 - Reference Example

[0015] A suspension of 4-chloro-6-methoxy-7-(3-(pyrrolidin-1-yl)propoxy)quinazoline (0.13g, 0.4mmol), 5-hydroxy-2-
methylindole (74mg, 0.5mmol) and potassium carbonate (83mg, 0.6mmol) in DMF (1.5ml) was stirred at 100°C for 2
hours. After cooling to ambient temperature, water (20ml) was added. The precipitate was collected by filtration, washed
with water and dried under vacuum at 60°C to give 6-methory-4-(2-methylindol-5-yloxy)-7-(3-(pyrrolidin-1-yl)pro-
poxy)quinazoline (80mg, 46%).
1H NMR Spectrum: (DMSOd6, CF3CO2D) 1.9-2.0(m, 2H); 2.05-2.2(m, 2H); 2.25-2.4(m, 2H); 2.43(s, 3H); 3.05-3.2(m,
2H); 3.35-3.5(m, 2H); 3.65.3.75(m, 2H); 4.12(s, 3H); 4.35-4.5(t, 2H); 7.0(dd, 1H); 7.35(d, 1H); 7.42(d, 1H); 7,6(s, 1H);
7.85(s, 1H); 9.15(s, 1H)
MS (ESI): 433 (MH)+

[0016] The starting material was prepared as follows:
[0017] A mixture of 4-hydroxy-3-methoxybenzoic acid (8.4g, 50mmol), 3-(pyrrolidin-1-yl)propyl chloride (14.75g,
0.1mol), (J. Am. Chem. Soc. 1955, 77, 2272), potassium carbonate (13.8g, 0.1mol) and potassium iodide (1.66g, 10mmol)
in DMF (150ml) was stirred and heated at 100°C for 3 hours. The mixture was allowed to cool and the insolubles were
removed by filtration and the volatiles were removed from the filtrate by evaporation. The residue was dissolved in
ethanol (75ml), 2M aqueous sodium hydroxide (75ml) was added and the mixture was heated at 90°C for 2 hours. The
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mixture was concentrated by evaporation, acidified with concentrated hydrochloric acid, washed with ether and then
subjected to purification on a Diaion (trade mark of Mitsubishi) HP20SS resin column, eluting with water and then with
a gradient of methanol (0 to 25%) in dilute hydrochloric acid (pH2.2). The methanol was removed by evaporation and
the aqueous residue was freeze dried to give 3-methoxy-4-(3-(pyrrolidin-1-yl)propoxy)benzoic acid hydrochloride (12.2g,
77%). 1H NMR Spectrum: (DMSOd6, CF3CO2D) 2.2(m, 2H); 3.15(t, 2H); 3.3(t, 2H); 3.5(d, 2H); 3.7(t, 2H); 3.82(s, 3H);
4.05(d, 2H); 4.15(t, 2H); 7,07(d, 1H); 7.48(s, 1H); 7.59(d, 1H)
MS - EI: 279 [M]+

[0018] Fuming nitric acid (2.4ml, 57.9mmol) was added slowly at 0°C to a solution of 3-methoxy-4-(3-(pyrrolidin-1-yl)
propoxy)benzoic acid hydrochloride (12.15g, 38.17mmol) in TFA (40ml). The cooling bath was removed and the reaction
mixture stirred at ambient temperature for 1 hour. The TFA was removed by evaporation and ice/water was added to
the residue and the solvent removed by evaporation. The solid residue was dissolved in dilute hydrochloric acid (pH2.2),
poured onto a Diaion (trade mark of Mitsubishi) HP20SS resin column and eluted with methanol (gradient 0 to 50%) in
water. Concentration of the fractions by evaporation gave a precipitate which was collected by filtration and dried under
vacuum over phosphorus pentoxide to give 5-methoxy-2-nitro-4-(3-(pyrrolidin-1-yl)propoxy)benzoic acid hydrochloride
(12.1g, 90%).
1H NMR Spectrum: (DMSOd6, TFA) 1.8-1.9 (m, 2H); 2.0-2.1(m, 2H); 2.1-2.2(m, 2H); 3.0-3.1(m, 2H); 3.3(t, 2H); 3.6-3.7
(m, 2H); 3.95(s, 3H); 4.25(t, 2H); 7.35(s, 1H); 7.62(s, 1H)
[0019] A solution of 5-methoxy-2-nitro-4-(3-(pyrrolidin-1-yl)propoxy)benzoic acid hydrochloride (9.63g, 24mmol) in
thionyl chloride (20ml) and DMF (50Pl) was heated at 45°C for 1.5 hours. The excess thionyl chloride was removed by
evaporation and by azeotroping with toluene (x2). The resulting solid was suspended in THF (250ml) and methylene
chloride (100ml) and ammonia was bubbled though the mixture for 30 minutes and the mixture stirred for a further 1.5
hours at ambient temperature. The volatiles were removed by evaporation, the residue was dissolved in water and
applied to a Diaion (trade mark of Mitsubishi) HP20SS resin column and eluted with water/methanol (100/0 to 95/5).
The solvent was removed by evaporation from the fractions containing product and the residue was dissolved in a
minimum of methanol and the solution was diluted with ether. The resulting precipitate was collected by filtration, washed
with ether and dried under vacuum to give 5-methoxy-2-nitro-4-(3-(pyrrolidin-1-yl)propoxy)benzamide (7.23g, 73%).
1H NMR Spectrum: (DMSOd6, CF3CO2D) 1.85-1.95(m, 2H); 2-2. (m, 2H); 2.15-2.25(m, 2H); 3.0-3.1 (m, 2H); 3.31 (t,
2H); 3.62(t, 2H); 3.93(s, 3H); 4.2(t, 2H); 7.16(s, 1H); 7.60(s, 1H) MS - EI 323 [M]+

[0020] Concentrated hydrochloric acid (5ml) was added to a suspension of 5-methoxy-2-nitro-4-(3-(pyrrolidin-1-yl)
propoxy)benzamide (1.5g, 4.64mmol) in methanol (20ml) and the mixture was heated at 50°C to give a solution. Iron
powder (1.3g, 23.2mmol) was added in portions and the reaction mixture was then heated at reflux for 1 hour. The
mixture was allowed to cool, the insolubles were removed by filtration through diatomaceous earth and the volatiles
were removed from the filtrate by evaporation. The residue was purified on a Diaion (trade mark of Mitsubishi) HP20SS
resin column, eluting with water and then with dilute hydrochloric acid (pH2). The fractions containing product were
concentrated by evaporation and the resulting precipitate was collected by filtration and dried under vacuum over phos-
phorus pentoxide to give 2-amino-5-methoxy-4-(3-(pyrrolidin-1-yl)propoxy)benzamide hydrochloride (1.44g, 85%).
1H NMR Spectrum: (DMSOd6, CF3CO2D) 1.9(br s, 2H); 2.05(br s, 2H); 2.2(br s, 2H); 3.05(br s, 2H); 3.3(t, 2H); 3.61(br
s, 2H); 3.8(s, 3H); 4.11(t, 2H); 7.05(s, 1H); 7.53(s, 1H)
MS - EI: 293 [M]+

[0021] A mixture of 2-amino-5-methoxy-4-(3-(pyrrolidin-1-yl)propoxy)benzamide hydrochloride (5.92g, 16.2mmol) and
Gold’s reagent (3.5g, 21.4mmol) in dioxane (50ml) was heated at reflux for 5 hours. Acetic acid (0.7ml) and sodium
acetate (1.33g) were added to the reaction mixture which was heated at reflux for a further 5 hours. The mixture was
allowed to cool and the volatiles were removed by evaporation. The residue was dissolved in water, adjusted to pH8
with 2M aqueous sodium hydroxide solution and purified on a Diaion (trademark of Mitsubishi) HP20SS resin column
eluting with methanol (gradient 0-50 %) in water. The fractions containing product were concentrated by evaporation
and then freeze dried to give 4-hydroxy-6-methoxy-7-(3-(pyrrolidin-1-yl)propoxy)quinazoline (4.55g, 83%). 1H NMR
Spectrum: (DMSOd6, CF3CO2D) 1.9(m, 2H); 2.0-2.1(m, 2H); 2.2-2.3(m, 2H); 3.05(m, 2H); 3.34(t, 2H); 3.6-3.7(br s, 2H);
3.94(s, 3H); 4.27(t, 2H); 7.31(s, 1H); 7.55(s, 1H); 9.02(s, 1H)
[0022] A mixture of 4-hydroxy-6-methoxy-7-(3-(pyrrolidin-1-yl)propoxy)quinazoline (1.7g, 5mmol) and thionyl chloride
(25ml) containing DMF (0.2ml) was heated at reflux for 3 hours. Excess thionyl chloride was removed by evaporation
and by azeotroping with toluene (x2). The residue was suspended in ether and 10% aqueous solution of sodium hydrogen
carbonate was added to the mixture. The organic layer was separated, dried (MgSO4) and the solvent removed by
evaporation to give 4-chloro-6-methoxy-7-(3-(pyrrolidin-1-yl)propoxy)quinazoline (1.94g, quantitative).
1H NMR Spectrum: (CDCl3) 1.8(br s, 4H); 2.17(m, 2H); 2.6(br s, 4H); 2.7(t, 2H); 4.05(s, 3H); 4.3(t, 2H); 7.35(s, 1H); 7.38
(s, 1H); 8.86(s, 1H)
MS - ESI: 322 [MH]+
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Example 10 - Reference Example

[0023] A suspension of 4-chloro-6-methoxy-7-((1-methylpiperidin-4-yl)methoxy)quinazoline (74mg, 0.23mmol), po-
tassium carbonate (48mg, 0.35mmol) and 7-hydroxyquinoline (40.6mg, 0.28mmol) in DMF (1.5ml) was heated at 100°C
for 3 hours. After cooling, the mixture was stirred for 10 hours at ambient temperature and then overnight at 5°C. After
dilution with methylene chloride (5ml), the mixture was poured onto a column of silica and was eluted with an increasing
gradient of methanol/methylene chloride (10/90, 20/80) followed by ammonia/methanol (5%) in methylene chloride
(25/75) to give, after removal of the volatiles by evaporation and drying under vacuum, 6-methoxy-7-((1-methylpipe-
ridin-4-yl)methoxy)-4-(quinolin-7-yloxy)quinazoline (82mg, 88%).
1H NMR Spectrum: (DMSOd6) 1.3-1.5(m, 2H); 1.75-1.9(m, 3H); 1.9-2.05(m, 2H); 2.12(s, 3H); 2.8-2.9(d, 2H); 4.5(s, 3H);
4.1(d, 2H); 7.4(s, 1H); 7.6(dd, 1H); 7.62(dd, 1H)
MS (ESI): 431 [MH]+

[0024] The starting material was prepared as follows:
[0025] To a solution of ethyl 4-piperidinecarboxylate (30g, 0.19mol) in ethyl acetate (150ml) cooled at 5°C was added
dropwise a solution of di-tert-butyl dicarbonate (41.7g, 0.19mol) in ethyl acetate (75ml) while maintaining the temperature
in the range 0-5°C. After stirring for 48 hours at ambient temperature, the mixture was poured onto water (300ml). The
organic layer was separated, washed successively with water (200ml), 0.1M aqueous hydrochloric acid (200ml), saturated
sodium hydrogen carbonate (200ml) and brine (200ml), dried (MgSO4) and evaporated to give ethyl 4-(1-tert-butyloxy-
carbonylpiperidine)carboxylate (48g, 98%).
1H NMR Spectrum: (CDCl3) 1.25(t, 3H); 1.45(s, 9H); 1.55-1.70(m, 2H); 1.8-2.0(d, 2H); 2.35-2.5(m, 1H); 2.7-2.95(t, 2H);
3.9-4.1(br s, 2H); 4.15 (q, 2H)
[0026] To a solution of ethyl 4-(1-tert-butyloxycarbonylpiperidine)carboxylate (48g, 0.19mol) in dry THF (180ml) cooled
at 0°C was added dropwise a solution of 1M lithium aluminium hydride in THF (133ml, 0.133mol). After stirring at 0°C
for 2 hours, water (30ml) was added followed by 2M sodium hydroxide (10ml). The precipitate was filtered through
diatomaceous earth and washed with ethyl acetate. The filtrate was washed with water, brine, dried (MgSO4) and
evaporated to give 4-hydroxymethyl-1-tert-butyloxycarbonylpiperidine (36.3g, 89%).
1H NMR Spectrum: (CDCl3) 1.05-1.2(m, 2H); 1.35-1.55(m, 10H); 1.6-1.8(m, 2H); 2.6-2.8(t, 2H); 3.4-3.6(t, 2H); 4.0-4.2
(br s, 2H)
MS (EI): 215 [M.]+
[0027] To a solution of 4-hydroxymethyl-1-tert-butyloxycarbonylpiperidine (52.5g, 0.244mol) in tert-butyl methyl ether
(525ml) was added 1,4-diazabicyclo[2.2.2]octane (42.4g, 0.378mol). After stirring for 15 minutes at ambient temperature,
the mixture was cooled to 5°C and a solution of toluene sulphonyl chloride (62.8g, 0.33mmol) in tert-butyl methyl ether
(525ml) was added dropwise over 2 hours while maintaining the temperature at 0°C. After stirring for 1 hour at ambient
temperature, petroleum ether (11) was added. The precipitate was removed by filtration. The filtrate was evaporated to
give a solid. The solid was dissolved in ether and washed successively with 0.5M aqueous hydrochloric acid (2x500ml),
water, saturated sodium hydrogen carbonate and brine, dried (MgSD4) and evaporated to give 4-(4-methylphenylsulpho-
nyloxymethyl)-1-tert-butyloxycarbonylpiperidine (76.7g, 85%),
1H NMR Spectrum: (CDCl3) 1.0-1.2(m, 2H); 1.45(s, 9H); 1.65(d, 2H); 1.75-1.9(m, 2H); 2.45(s, 3H); 2.55-2.75(m, 2H);
3.85(d, 1H); 4,0-4.2(br s, 2H); 7.35(d, 2H); 7.8(d, 2H)
MS (ESI): 392 [MNa]+

[0028] To a suspension of ethyl 3-methoxy-4-hydroxybenzoate (19.6g, 0.1mol) and potassium carbonate (28g, 0.2mol)
in dry DMF (200ml) was added 4-(4-methylphenylsulphonyloxymethyl)-1-tert-butyloxycarbonylpiperidine (40g, 0.11 mol).
After stirring at 95°C for 2.5 hours, the mixture was cooled to ambient temperature and partitioned between water and
ethyl acetate/ether. The organic layer was washed with water, brine, dried (MgSO4) and evaporated. The resulting oil
was crystallised from petroleum ether and the suspension was stored overnight (at 5°C). The solid was collected by
filtration, washed with petroleum ether and dried under vacuum to give ethyl 3-methoxy-4-(1-tert-butyloxycarbonylpipe-
ridin-4-ylmethoxy)benzoate (35g, 89%).
m.p. 81-83°C
1H NMR Spectrum: (CDCl3) 1.2-1.35(m, 2H); 1.4(t, 3H); 1.48(s, 9H); 1.8-1.9(d, 2H); 2.0-2.15(m, 2H); 2,75(t, 2H); 3.9(d,
2H); 3.95(s, 3H); 4.05-4.25(br s, 2H); 4.35(q, 2H); 6.85(d, 1H); 7.55(s, 1H); 7.65(d, 1H)
MS (ESI): 416 [MNa]+

[0029] To a solution or ethyl 3-methoxy4-(1-tert-butyloxycarbonylpiperidin-4-ylmethoxy)benzoate (35g, 89mmol) in
formic acid (35ml) was added formaldehyde (12M, 37% in water, 35ml, 420mmol). After stirring at 95°C for 3 hours, the

Elemental analysis: Found C 63.4 H 8.0 N 3.5
C21H31NO6 0.3H2O Requires C 63.2 H 8.0 N 3.5%
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volatiles were removed by evaporation. The residue was dissolved in methylene chloride and 3M hydrogen chloride in
ether (40ml, 120mmol) was added. After dilution with ether, the mixture was triturated until a solid was formed. The solid
was collected by filtration, washed with ether and dried under vacuum overnight at 50°C to give ethyl 3-methoxy-4-(1-
methylpiperidin-4-ylmethoxy)benzoate (30.6g, quant.).
1H NMR Spectrum: (DMSOd6) 1.29(t, 3H); 1.5-1.7(m, 2H); 1.95(d, 2H); 2.0-2.15(br s, 1H); 2.72(s, 3H); 2.9-3.1(m, 2H);
3.35-3.5(br s, 2H); 3.85(s, 3H); 3.9-4.05(br s, 2H); 4.3(q, 2H), 7.1(d, 1H); 7.48(s, 1H); 7.6(d, 1H)
MS (ESI): 308 [MH]+

[0030] A solution of ethyl 3-methoxy-4-(1-methylpiperidin-4-ylmethoxy)benzoate (30.6g, 89mmol) in methylene chlo-
ride (75ml) was cooled to 0-5°C. TFA (37.5ml) was added followed by the dropwise addition over 15 minutes of a solution
of fuming 24M nitric acid (7.42ml, 178mmol) in methylene chloride (15ml). After completion of the addition, the solution
was allowed to warm up and stirred at ambient temperature for 2 hours. The volatiles were removed under vacuum and
the residue was dissolved in methylene chloride (50ml). The solution was cooled to 0-5°C and ether was added. The
precipitate was collected by filtration, and dried under vacuum at 50°C. The solid was dissolved in methylene chloride
(500ml) and 3M hydrogen chloride in ether (30ml) was added followed by ether (500ml). The solid was collected by
filtration and dried under vacuum at 50°C to give ethyl 3-methoxy-4-(1-methylpiperidin-4-ylmethoxy)-6-nitrobenzoate
(28.4g, 82%).
1H NMR Spectrum: (DMSOd6) 1.3(t, 3H); 1.45-1.65(m, 2H); 1.75-2.1(m, 3H); 2.75(s, 3H); 2.9-3.05(m, 2H); 3.4-3.5(d,
2H); 3.95(s, 3H); 4.05(d, 2H); 4.3(q, 2H); 7.32(s, 1H); 7.66(s, 1H) MS (ESI): 353 [MH]+

[0031] A suspension of ethyl 3-methoxy-4-(1-methylpiperidin-4-ylmethoxy)-6-nitrobenzoate (3.89g, 10mmol) in meth-
anol (80ml) containing 10% platinum on activated carbon (50% wet) (389mg) was hydrogenated at 1.8 atmospheres
pressure until uptake of hydrogen ceased. The mixture was filtered and the filtrate was evaporated. The residue was
dissolved in water (30ml) and adjusted to pH10 with a saturated solution of sodium hydrogen carbonate. The mixture
was diluted with ethyl acetate/ether (1/1) and the organic layer was separated. The aqueous layer was further extracted
with ethyl acetate/ether and the organic layers were combined. The organic layers were washed with water, brine, dried
(MgSO4), filtered and evaporated. The resulting solid was triturated in a mixture of ether/petroleum ether, filtered, washed
with petroleum ether and dried under vacuum at 60°C to give ethyl 6-amino-3-methoxy-4-(1-methylpiperidin-4-ylmethoxy)
benzoate (2.58g, 80%).
m.p. 111-112°C
1H NMR Spectrum: (CDCl3) 1.35(t, 3H); 1.4-1.5(m, 2H); 1.85(m, 3H); 1.95(t, 2H); 2.29(s, 3H); 2.9(d, 2H); 3.8(s, 3H);
3.85(d, 2H); 4.3(q, 2H); 5.55(br s, 2H); 6.13(s, 1H); 7.33(s, 1H)
MS (ESI): 323 [MH]+

[0032] A solution of ethyl 6-amino-3-methoxy-4-(1-methylpiperidin-4-ylmethoxy)benzoate (16.1g, 50mmol) in 2-meth-
oxyethanol (160ml) containing formamidine acetate (5.2g, 50mmol) was heated at 115°C for 2 hours. Formamidine
acetate (10.4g, 100mmol) was added in portions every 30 minutes during 4 hours. Heating was prolonged for 30 minutes
after the last addition. After cooling, the volatiles were removed under vacuum. The solid was dissolved in ethanol (100ml)
and methylene chloride (50ml). The precipitate was removed by filtration and the filtrate was concentrated to a final
volume of 100ml). The suspension was cooled to 5°C and the solid was collected by filtration, washed with cold ethanol
followed by ether and dried under vacuum overnight at 60°C to give 6-methoxy-7-((1-methylpiperidin-4-yl)methoxy)-3,4-
dihydroquinazolin-4-one (12.7g, 70%).
1H NMR Spectrum: (DMSOd6) 1.25-1.4(m, 2H); 1.75(d, 2H); 1.9(t, 1H); 1.9(s, 3H); 2.16(s, 2H); 2.8(d, 2H); 3.9(s, 3H);
4.0(d, 2H); 7.11(s, 1H); 7.44(s, 1H); 7.97(s, 1H)
MS (ESI): 304 [MH]+

[0033] A solution of 6-methoxy-7-((1-methylpiperidin-4-yl)methoxy)-3,4-dihydroquinazolin-4-one (2.8g, 9.24mmol) in
thionyl chloride (28ml) containing DMF (280Pl) was refluxed at 85°C for 1 hour. After cooling, the volatiles were removed
by evaporation. The precipitate was triturated with ether, filtered, washed with ether and dried under vacuum. The solid
was dissolved in methylene chloride and saturated aqueous sodium hydrogen carbonate was added. The organic layer
was separated, washed with water, brine, dried (MgSO4) and evaporated to give 4-chloro-6-methoxy-7-((1-methylpipe-
ridin-4-yl)methoxy)quinazoline (2.9g, 98%).
1H NMR Spectrum: (DMSOd6) 1.3-1.5(m, 2H); 1.75-1.9(m, 3H); 2.0(t, 1H); 2.25(s, 3H); 2.85(d, 2H); 4.02(s, 3H); 4.12
(d, 2H); 7.41(s, 1H); 7.46(s, 1H); 8.9(s, 1H)
MS (ESI): 322 [MH]+

Elemental analysis: Found C 62.8 H 8.5 N 8.3
C17H26N2O4 0.2H2O Requires C 62.6 H 8.2 N 8.6%
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Example 237

[0034]

[0035] A solution of 4-chloro-6-methoxy-7-((1-methylpiperidin-4-yl)methoxy)quinazoline (2 gr, 6.22 mmol), (prepared
as described for the starting material in Example 10 - Reference Example), and 4-fluoro-5-hydroxy-2-methylindole (1.23
g, 7.46 mmol) in DMF (30 ml) containing potassium carbonate (1.28 g, 9.33 mmol) was stirred at 95°C for 2 hours. After
cooling, the volatiles were removed under vacuum and the residue was triturated with ether, filtered and dried under
vacuum. The residue was purified by column chromatography eluting with methanol/methylene chloride (1/9) followed
by methanol/methanol saturated with ammonia/methylene chloride (20/1/79 followed by 20/5/75). The fractions contain-
ing the expected product were combined and evaporated. The solid was triturated with methanol, filtered and dried under
vacuum to give 4-(4-fluoro 2-methylindol-5-yloxy)-6-methoxy-7-((1-methylpiperidin-4-yl)methoxy)quinazoline
(1.95 g, 69 %).
MS-ESI : 451 [MH]+
1H NMR Spectrum (DMSOd6) 1.4 (m, 2H); 1.8 (d, 2H); 1.7-1.9 (m, 1H); 1.9 (t, 2H) ; 2.2 (s, 3H); 2.45 (s, 3M ; 2.8 (d, 2H) ;
4.02 (s, 3H); 4.1 (d, 2H); 6.25 (s, 1H); 7.0 (dd, 1H); 7.2 (d, 1H) 7.4 (s, 1H) ; 7.62 (s, 1H) ; 8.5 (s, 1H)

[0036] The starting material was prepared as follows:
[0037] To a solution of 2-fluoro-4-nitroanisole (9.9 g, 58 mmol) and 4-chlorophenoxyacetonitrile (10.7 g, 64 mmol) in
DMF (50 ml) cooled at-15°C was added potassium tert-butoxide (14.3 g, 127 mmol) in DMF (124 ml). After stirring for
30 minutes at -15°C, the mixture was poured onto cooled 1N hydrochloric acid. The mixture was extracted with ethyl
acetate. The organic layer was washed with 1N sodium hydroxide, brine, dried (MgSO4) and evaporated. The residue
was purified by column chromatography eluting with methylene chloride. The fractions containing the expected product
were combined and evaporated. The residue was dissolved in ethanol (180 ml) and acetic acid (24 ml) containing 10
% palladium on charcoal (600 mg) and the mixture was hydrogenated under 3 atmospheres pressure for 2 hours. The
mixture was filtered, and the volatiles were removed under vacuum. The residue was partitioned between ethyl acetate
and water. The organic layer was separated, and washed with saturated sodium hydrogen carbonate followed by brine,
dried (MgSO4) and evaporated. The residue was purified by column chromatography eluting with methylene chloride to
give a mixture of 4-fluoro-5-methoxyindole and 6-fluoro-5-methoxyindole (5.64 g, 59 %) in a ratio 1/2.
1H NMR Spectrum: (DMSOd6) 3.85 (s, 3H ; 6.38 (s, 1H, 6-Fluoro) ; 6.45 (s, 1H ; 4-Fluoro) ; 6.9-7.4 (m, 3H)
[0038] A solution of 4-fluoro-5-methoxyindole and 6-fluoro-5-methoxyindole in a ratio 1/2 (496 mg, 3 mmol), di-tertbutyl
dicarbonate (720 mg, 3.3 mmol) in acetonitrile (12 ml) containing DMAP (18 mg, 0.15 mmol) was stirred at ambient
temperature for 24 hours. The volatiles were removed under vacuum. The residue was dissolved in ethyl acetate, washed
with 1N hydrochloric acid, followed by water, brine, dried (MgSO4) and evaporated to give a mixture of 4-fluoro-5-
methoxy-1-tert-butoxycarbonylindole and 6-fluoro-5-methoxy-1-tert- butoxycarbonylindole in a ratio 1/2 (702 mg, 88 %).
1H NMR Spectrum; (DMSOd6) 1.65 (s, 9H) ; 3.9 (s, 3H) ; 6.6 (d, 1H, 6-fluoro) ; 6.72 (d, 1H, 4-fluoro) ; 7.2 (t, 1H, 6-fluoro)
7.4 (d, 1H, 4-fluoro); 7.62 (d, 1H, 6-fluoro) ; 7.68 (d, 1H, 4-fluoro) ; 7.78 (s, 1H, 4-fluoro) ; 7.85 (s, 1H, 6-fluoro)
[0039] To a solution of 4-fluoro-5-methoxy-1-tert-butoxycarbonylindole and 6-fluoro-5-methoxy-1-tert-butoxycarbo-
nylindole in a ratio 1/2 (8.1 g, 30.5 mmol) in THF (100 ml) cooled at -65°C was added tert-butyllithium (1.7 M) (23 ml,
35.7 mmol). After stirring for 4 hours at -70°C, methyl iodide (8.66 g, 61 mmol) was added and the mixture was left to
warm-up to ambient temperature. Water was added and the mixture was extracted with ether. The organic layer was
washed with water, brine, dried (MgSO4) and evaporated and was used directly in the next step.
[0040] The crude product was dissolved in methylene chloride (100 ml) and TFA (25 ml) was added. After stirring for

Elemental analysis: Found C 64.2 H 6.5 N 11.7
C25H27FN4O3 0,91 methanol 0.08CH2Cl2 0.1H2O Requires C 63.9 H 6.4 N 11.5%



EP 1 553 097 B1

8

5

10

15

20

25

30

35

40

45

50

55

1 hour at ambient temperature, the volatiles were removed under vacuum. The residue was dissolved in ethyl acetate
and the organic layer was washed with 1N sodium hydroxide, followed by water, brine, dried (MgSO4) and evaporated.
The residue was purified by column chromatography, eluting with ethyl acetate/petroleum ether (3/7) to give 6-fluoro-5-
methoxy-2-methylindole (1.6 g) and 4-fluoro-5-methoxy-2-methylindole (0.8 g, 48 %).
6-fluoro-5-methoxy-2-methylindole:
MS-ESI : 180 [MH]+
1H NMR Spectrum: (DMSOd6) 2.35 (s, 3H) ; 3.8 (s, 3H) ; 6.05 (s, 1H) ; 7.1 (s, 1H); 7.12 (s, 1H) ; 10.8 (s, 1H)
4-fluoro-5-methoxy-2-methylindole:
MS-ESI : 180 [MH]+
1H NMR Spectrum: (DMSOd6) 2.35 (s, 3H ; 3.8 (s, 3H); 6.15 (s, 1H) ; 6.9 (t, 1H); 7.05 (d, 1H) ; 11.0 (s, 1H)
[0041] To a solution of 4-fluoro-5-methoxy-2-methylindole (709 mg, 3.95 mmol) in methylene chloride (9 ml) cooled
at -30°C was added a solution of boron tribromide (2.18 g, 8.7 mmol) in methylene chloride (1 ml). After stirring for 1
hour at ambient temperature, the mixture was poured onto water and was diluted with methylene chloride. The pH of
the aqueous layer was adjusted to 6. The organic layer was separated, washed with water, brine, dried (MgSO4) and
evaporated. The residue was purified by column chromatography, eluting with ethyl acetate/petroleum ether (3/7) to
give 4-fluoro-5-hydroxy-2-methylindole (461 mg, 70 %).
MS-ESI : 166 [MH]+
1H NMR Spectrum: (DMSOd6) 2.35 (s, 3H) ; 6.05 (s, 1H) ; 6.65 (dd, 1H); 6.9 (d, 1H) ; 8.75
(s, 1H) ; 10.9 (s, 1H)
13C NMR Spectrum: (DMSOd6) 13.5 ; 94,0; 106,0; 112; 118.5 (d) ; 132 (d) ; 136 (d) ; 136.5 ; 142.5 (d)
[0042] Alternatively the 4-fluoro-5-hydroxy-2-methylindole may be prepared as follows: To a suspension of sodium
hydride (5.42 g, 226 mmol) (prewashed with pentane) in THF (100 ml) cooled at 10°C was added ethyl acetoacetate
(29.4 g, 226 mmol) while keeping the temperature below 15°C, After completion of addition, the mixture was further
stirred for 15 minutes and cooled to 5°C. A solution of 1,2,3-trifluoro-4-nitrobenzene (20 g, 113 mmol) in THF (150 ml)
was added while keeping the temperature below 5°C. The mixture was then left to warm up to ambient temperature and
stirred for 24 hours. The volatiles were removed under vacuum and the residue was partitioned between ethyl acetate
and 2N aqueous hydrochloric acid. The organic layer was washed with water, brine, dried (MgSO4) and evaporated.
The residue was dissolved in concentrated hydrochloric acid (650 ml) and acetic acid (600 ml) and the mixture was
refluxed for 15 hours. After cooling, the volatiles were removed under vacuum and the residue was partitioned between
aqueous sodium hydrogen carbonate (5 %) and ethyl acetate. The organic layer was washed with sodium hydrogen
carbonate, water, brine, dried (MgSO4) and evaporated. The residue was purified by column chromatography eluting
with ethylacetate/petroleum ether (75/25) to give 3-acetylmethyl-1,2-difluoro-4-nitrobenzene (17.5 g, 72 %).
1HNMR Spectrum: (CDCl3) 2.4 (s, 3H) ; 4.25 (s, 2H) ; 7.25 (dd, 1H) ; 8.0 (dd, 1H)
[0043] A solution of 3-acetylmethyl-1,2-difluoro-4-nitrobenzene (500 mg, 2.3 mmol) in methylene chloride (5 ml) con-
taining montmorillonite K10 (1 g) and trimethyl orthoformate (5 ml) was stirred for 24 hours at ambient temperature. The
solid was filtered, washed with methylene chloride and the filtrate was evaporated to give 1,2-difluoro-3-(2,2-dimethox-
ypropyl)-4-nitrobeazene (534 mg, 88 %).
1H NMR Spectrum: (CDCl3) 1.2 (s, 3H); 3.2 (s, 6H); 3.52 (s, 2H); 7.18 (dd, 1H); 7.6 (m, 1H)
[0044] To a solution of benzyl alcohol (221 mg, 2.05 mmol) in DMA (1.5 ml) was added 60% sodium hydride (82 mg,
2.05 mmol). The mixture was stirred for 1 hour at ambient temperature. A solution of 1,2-difluoro-3-(2,2-dimethoxypropyl)-
4-nitrobenzene (534 mg, 2.05 mmol) in DMA (1.5 ml) was added and the mixture was stirred for 3 hours at ambient
temperature. The mixture was diluted with 1N hydrochloric acid (10 ml) and extracted with ethyl acetate. The organic
layer was evaporated and the residue was dissolved in THF (2 ml) and 6N hydrochloric acid (0.3 ml) was added. The
mixture was stirred for 1 hour at ambient temperature and the solvents were removed under vacuum. The residue was
partitioned between ethyl acetate and water. The organic layer was separated, washed with brine, dried (MgSO4) and
evaporated. The solid was triturated with ether, filtered, washed with ether and dried under vacuum to give 3-acetylmethyl-
1-benzyloxy-2-fluoro-4-nitrobenzene (350 mg, 56 %).
1H NMR Spectrum: (CDCl3) 2.35 (s, 3H) ; 4,25 (s, 2H); 5,25 (s, 2H) ; 7.0 (dd, 1H) ; 7.32-7.5 (m, 5H) ; 8.0 (dd, 1H)
[0045] A solution of 3-acetylmethyl-1-benzyloxy-2-fluoro-4-nitrobenzene (300 mg, 0.99 mmol) in ethanol (10 ml) and
acetic acid (1 ml) containing 10 % palladium on charcoal (30 mg) was hydrogenated at 2 atmospheres pressure for 2
hours. The mixture was filtered and the filtrate was evaporated. The residue was dissolved in ethyl acetate and the
organic layer was washed with aqueous sodium hydrogen carbonate, brine and evaporated to give 4-fluoro-5-hydroxy-
2-methylindole. The residue was purified by column chromatography eluting with ethyl acetate/petroleum ether (3/7) to
give 4-fluoro-5-hydroxy-2-methylindole (63 mg, 30%). Analytical data as above.
[0046] Alternatively the 4-fluoro-5-methoxy-2-methylindole can be prepared as follows:
[0047] A solution of sodium methoxide (freshly prepared from sodium (1.71g) and methanol (35ml)) was added to a
solution of 1,2-difluoro-3-(2,2-dimethoxypropyl)-4-nitrobenzene (16.2 g, 62 mmol), (prepared as described above), in
methanol (200ml) cooled at 5°C. The mixture was left to warm to ambient temperature and was stirred for 3 days. The
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volatiles were removed under vacuum and the residue was partitioned between ethyl acetate and 2N hydrochloric acid
(1ml), The organic layer was concentrated to a total volume of 100ml) and THF (100ml) and 6N hydrochloric acid (25ml)
were added. The mixture was stirred for 1 hour at ambient temperature. The volatiles were removed under vacuum and
the residue was partitioned between ethyl acetate and water. The organic layer was separated, washed with water,
brine, dried (MgSO4) and evaporated. The residue was purified by column chromatography eluting with ethyl acetate/
petroleum ether (3/7) to give 3-acetylmethyl-2-fluoro-1-methoxy-4-nitrobenzene (12.7 g, 90%).
MS-ESI : 250 [MNa]+
1HNMR Spectrum: (CDCl3) 2.38 (s, 3H); 4.0 (s, 3H) ; 4.25 (s, 2H) ; 7.0 (dd, 1H) ; 8.05 (d, 1H)
[0048] To a solution of 3-acetylmethyl-2-fluoro-1-methoxy-4-nitrobenzene (11.36g, 50 mmol) in acetone (200ml) was
added 4M aqueous ammonium acetate (700ml) followed by a solution of titanium trichloride (15% in water, 340ml)
dropwise. The mixture was stirred for 10 minutes at ambient temperature and the mixture was extracted with ether. The
organic layer was washed with 0.5N aqueous sodium hydroxide followed by water, brine, dried (MgSO4) and the volatiles
were removed under vacuum. The residue was purified by column chromatography eluting with methylene chloride to
give 4-fluoro-5-methoxy-2-methylindole (8.15g, 90%).
1H NMR Spectrum: (DMSO) 2.35 (s, 3H) ; 3.8 (s, 3H) ; 6.1 (s, 1H) ; 6,85 (dd, 1H) ; 7.02 (d, 1H)
[0049] Cleavage of 4-fluoro-5-methoxy-2-methylindole with boron tribromide to give 4-fluoro-5-hydroxy-2-methylindole
is described above.

Example 240 - Reference Example

[0050]

[0051] Using a procedure identical to that described in Example 237, 4-chloro-6-methoxy-7-(3-(pyrrolidin-1-yl)propoxy)
quinazoline (2 g, 6.22 mmol), (prepared as described for the starting material in Example 9 - Reference Example), was
reacted with 4-fluoro-5-hydroxy-2-methylindole (1.23 g, 7.46 mmol), (prepared as described for the starting material in
Example 237), to give 4-(4-fluoro-2-methylindol-5-yloxy)-6-methoxy-7-(3-(pyrrolidin-1-yl)propoxy)quinazoline
( 1.41 g, 50 %).
MS-ESI : 451 [MH]+
1HNMR Spectrum: (DMSOd6) 1.7 (br s, 4H) ; 2.0 (m, 2H) ; 2.41 (s, 3H) ; 2.5 (br s, 4H) ; 2.6 (t, 2H) ; 4.0 (s, 3H) ; 4,25 (t,
2H) ; 6.25 (s, 1H) ; 7.0 (dd, 1H) ; 7.2 (d, 1H) ; 7.4 (s, 1H) ; 7.6 (s, 1H) ; 8.5 (s, 1H)

Example 242

[0052] A solution of 4-chloro-6-methoxy-7-((1-methylpiperidin-4-yl)methoxy)quinazoline (213 mg, 0.662 mmol), (pre-
pared as described for the starting material in Example 10 - Reference Example), and 6-fluoro-5-hydroxyindole (120
mg, 0.794 mmol) in DMF (3 ml) containing potassium carbonate (137 mg, 0.994 mmol) was stirred at 95°C for 3.5 hours.
After cooling, the mixture was poured onto water. The mixture was filtered and the solid was washed with water. The
solid was dissolved in methylene chloride. The organic layer was dried (MgSO4), and evaporated. The residue was
triturated with ether/ethyl acetate and the solid was filtered and dried under vacuum to give 4-(6-fluoroindol-5-yloxy)-
6-methozy-7-(1-methylpiperidin-4-ylmethoxy)quinazoline (135 mg, 46 %).
MS-ESI : 437 [MH]+
1H NMR Spectrum: (DMSOd6) 1.3-1.45 (m, 2H) ; 1.8 (d, 2H) ; 1.9 (t, 2H) ; 1.7-1.9 (m, 1H) ; 2.17 (s, 3H) ; 2,8 (d, 2H) ;
4.0 (s, 3H) ; 4.1 (d, 2H) ; 6.48 (br s, 1H) ; 7.38 (d, 1H) ; 7.4 (s, 1H) ; 7.42 (t, 1H) ; 7.58 (d, 1H) ; 7.6 (s, 1H) ; 8.5 (s, 1H)

Elemental analysis : Found C 63.3 H 6.4 N 11.9
C25H27FN4O3 1.08 H2O; 0.16 methanol Requires C 63.6 H 6.3 N 11.8%
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[0053] The starting material was prepared as follows;
[0054] A mixture of 2-fluoro-4-nitrophenol (15gr, 95.5 mmol) and benzyl bromide (18g, 105 mmol) in acetone (125 ml)
containing potassium carbonate (26,5 gr, 190 mmol) was refluxed for 2 hours. The volatiles were removed and the
residue was partitioned between 2N hydrochloric acid and ethyl acetate. The organic layer was separated, washed with
water, brine, dried (MgSO4) and the volatiles were removed under vacuum. The solid was triturated with petroleum ether
to give 2-fluoro-4-nitro-benzyloxybenzene (23g, 97%).
1H NMR Spectrum: (CDCl3) 5.3 (s, 2H) ; 7.1 (t, 1H) ; 7.35-7.55 (m, 5H) ; 8.0(m, 2H)
[0055] To a solution of potassium tert-butoxide (1.72g, 15.4 mmol) in DMF (15 ml) cooled at -30°C, was added dropwise
a solution of 2-fluoro-4-nitro-benzyloxybenzene (1.73g, 7 mmol) and 4-chlorophenoxyacetonitrile (1.29 g, 7.7 mmol)
while maintaining the temperature below -25°C. After completion of addition, the mixture was stirred for 30 minutes at
-20°C and then poured onto a mixture of cold 1N hydrochloric acid and ether. The organic layer was separated, washed
with 1N sodium hydroxide, followed by water, brine, dried (MgSO4). The volatiles were removed under vacuum and the
residue was purified by column chromatography eluting with methylene chloride/petroleum ether (3/1) to give a mixture
of 3-cyanomethyl 2-fluoro-4-nitrobenzyloxybenzene and 5-cyanomethyl 2-fluoro-4-nitrobenzyloxybenzene (1.2 g, 60%).
1H NMR Spectrum: (DMSOd6) 4.22 (s, 2H, 3-cyanomethyl isomer) ; 4.3 (s, 2H, 5-cyanomethyl isomer); 5,32 (s, 2H, 5-
cyanomethyl isomer) ; 5.36 (s, 2H, 3-cyanomethyl isomer); 7.3-7.7 (m, 6H); 8.1 (d, 1H, 3-cyanomethyl isomer); 8.2 (d,
1H, 5-cyanomethyl isomer)
[0056] A solution of a mixture of 3-cyanomethyl-2-fluoro-4-nitrobenzyloxybenzene and 5-cyanomethyl-2-fluoro-4-ni-
trobenzyloxybenzene (23g, 80.4 mmol) in ethanol (220ml) and acetic acid (30ml) containing 10% palladium on charcoal
(600mg) was hydrogenated under 3 atmospheres pressure until hydrogen uptake ceased. The mixture was filtered and
the filtrate was evaporated under vacuum. The residue was purified on column chromatography using a Prochrom®
equipment eluting with methylene chloride/petroleum ether (20/80) to give 4-fluoro-5-hydroxyindole (2.48g) and 6-fluoro-
5-hydroxyindole (3.5 g).
4-fluoro-5-hydroxyindole:
1H NMR Spectrum: (DMSOd6) 6.32 (s, 1H) ; 6.75 (dd, 1H) ; 7.0 (d, 1H) ; 7.28 (dd, 1H) ; 8.8 (br s, 1H) ; 11.05 (br s, 1H)
6-fluoro-5-hydroxyindole:
1H NMR Spectrum: (DMSOd6) 6.25 (s, 1H) ; 7.0 (d, 1H) ; 7.12 (d, 1H) ; 7.2 (dd, 1H) ; 9.0 (br s, 1H)

Example 243 - Reference Example

[0057]

[0058] A solution of 4-chloro-6-methoxy-7-((1-methylpiperidin-4-yl)methoxy)quinazoline (213 mg, 0.662 mmol), (pre-
pared as described for the starting material in Example 10 - Reference Example), and 4-fluoro-5-hydroxyindole (120
mg, 0.794 mmol), (prepared as described for the starting material in Example 242), in DMF (3 ml) containing potassium
carbonate (137 mg, 0.994 mmol) was stirred at 95°C for 3 hours. After cooling, the mixture was partitioned between
ethyl acetate and water. The organic layer was washed with water, brine, dried (MgSO4) and evaporated. The residue
was triturated in cold ether. The solid was filtered and dried under vacuum to give 4-(4-fluoroindol-5-yloxy)-6-methoxy-
7-(1-methylpiperidin-4-ylmethoxy)quinazoline (77 mg, 26 %).
MS - ESI : 437 [MH]+
1HNMR Spectrum: (DMSOd6) 1.3-1.5 (m, 2H); 1.8 (d, 2H) ; 1.9 (t, 2H); 1.7-1.95 (m, 1H) ; 2.2 (s, 3H) ; 2.8 (d, 2H) ; 4.02
(s, 3H) ; 4.1 (d, 2H) ; 6.55 (s, 1H) ; 7.1 (t, 1H) ; 7.3 (d, 1H) ; 7.4 (s, 1H) ; 7.48 (t, 1H) ; 7.62 (s, 1H) ; 8.5 (s, 1H)

Elemental analysis Found C 65.0 H 5.8 N 12.7
C24H25FN4O3 0.4 H2O Requires C 65.0 H 5.9 N 12.6%
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Example 248 - Reference Example

[0059] A mixture of 4-chloro-6-methoxy-7-(3-piperidinopropoxy)quinazoline (222 mg, 0.662 mmol), and 6-fluoro-5-
hydroxyindole (120 mg, 0.794 mmol), (prepared as described for the starting material in Example 242), in DMF (3 ml)
containing potassium carbonate (137 mg, 0.993 mmol) was heated at 95°C for 3.5 hours. After cooling the mixture was
poured onto water and extracted with ethyl acetate. The organic layers were washed with water, brine, dried (MgSO4)
and evaporated. The residue was triturated with ether, filtered and dried under vacuum to give 4-(6-fluornindol-5-
yloxy)-6-methoxy-7-(3-piperidinopropoxy)quinazoline (139 mg, 46%).
MS-ESI ; 451 [MH]+
1H NMR Spectrum: (DMSOd6) 1.35-1.45 (m, 2H); 1.45-1.6 (m, 4H) ; 2.0 (m, 2H) ; 2.35 (br s, 4H), 2.42 (t, 2H); 4.05 (s,
3H) ; 4.25 (t, 2H) ; 6.5 (s, 1H) ; 7.4 (d, 1H); 7.42 (s, 1H) ; 7.44 (t, 1H) ; 7.6 (d, 1H) ; 7.65 (s, 1H) ; 8.5 (s, 1H)

[0060] The starting material was prepared as follows:
[0061] A mixture of 2-amino-4-benzyloxy-5-methoxybenzamide (10g, 0.04mol), (J. Med. Chem. 1977, vol 20, 146-149),
and Gold’s reagent (7.4g, 0.05mol) in dioxane (100ml) was stirred and heated at reflux for 24 hours. Sodium acetate
(3.02g, 0.037mol) and acetic acid (1.65ml), 0.029mol) were added to the reaction mixture and it was heated for a further
3 hours, The volatiles were removed by evaporation, water was added to the residue, the solid was collected by filtration,
washed with water and dried. Recrystallisation from acetic acid gave 7-benzyloxy-6-methoxy-3,4-dihydroquinazolin-4-
one (8.7g, 84%).
[0062] Sodium hydride (1.44g of a 60% suspension in mineral oil, 36mmol) was added in portions over 20 minutes to
a solution of 7-benzyloxy-6-methoxy-3,4-dihydroquinazolin-4-one (8.46g, 30mmol), in DMF (70ml) and the mixture was
stirred for 1.5 hours. Chloromethyl pivalate (5.65g, 37.5mmol) was added dropwise and the mixture stirred for 2 hours
at ambient temperature. The mixture was diluted with ethyl acetate (100ml) and poured onto ice/water (400ml) and 2M
hydrochloric acid (4ml). The organic layer was separated and the aqueous layer extracted with ethyl acetate, the combined
extracts were washed with brine, dried (MgSO4) and the solvent removed by evaporation. The residue was triturated
with a mixture of ether and petroleum ether, the solid was collected by filtration and dried under vacuum to give 7-
benzyloxy-6-methoxy-3-((pivaloyloxy)methyl)-3,4-dihydroquinazolin-4-one (10g, 84%).
1NMR Spectrum: (DMSOd6) 1.11(s, 9H); 3.89(s, 3H); 5.3(s, 2H); 5.9(s, 2H); 7.27(s, 1H); 7.35(m, 1H); 7.47(t, 2H); 7.49
(d, 2H); 7.51(s, 1H); 8.34(s, 1H)
[0063] A mixture of 7-benzyloxy-6-methoxy-3-((pivaloyloxy)methyl)-3,4-dihydroquinazolin-4-one (7g, 17.7mmol) and
10% palladium-on-charcoal catalyst (700mg) in ethyl acetate (250ml), DMF (50ml), methanol (50ml) and acetic acid
(0.7ml) was stirred under hydrogen at atmospheric pressure for 40 minutes. The catalyst was removed by filtration and
the solvent removed from the filtrate by evaporation. The residue was triturated with ether, collected by filtration and
dried under vacuum to give 7-hydroxy-6-methoxy-3-((pivaloyloxy)methyl)-3,4-dihydroquinazolin-4-one (4.36g, 80%),
1H NMR Spectrum: (DMSOd6) 1.1(s, 9H); 3.89(s, 3H); 5.89(s, 2H); 7.0(s, 1H); 7.48(s, 1H); 8.5(s, 1H)
[0064] Diethyl azodicarboxylate (3.9ml), 24.5mmol) was added in portions to a suspension of 7-hydroxy-6-methoxy-
3-((pivaloyloxy)methyl)-3,4-dihydroquinazolin-4-one (5g, 16.3mmol), 3-bromo-1-propanol (2.21ml, 24.5mmol) and
triphenylphosphine (6.42g, 24.5mmol) in methylene chloride (50ml). After stirring for 2 hours at ambient temperature,
the volatiles were removed under vacuum and the residue was purified by column chromatography eluting with methylene
chloride followed by methylene chloride/methanol (95/5) to give 7-(3-bromopropoxy)-6-methoxy-3-((pivaloyloxy)methyl)-
3,4-dihydroquinazolin-4-one (6g, 86%). MS - ESI: 427-429 [MH]+
1H NMR Spectrum: (DMSOd6) 1.12 (s, 9H), 2.32 (t, 2H), 3.7 (t, 2H), 3.9 (s, 3H), 4.25 (t, 2H), 5.9 (s, 2H), 7.20 (s, 1H),
7.51 (s, 1H), 8.36 (s, 1H)

[0065] A solution of 7-(3-bromopropoxy)-6-methoxy-3-((pivaloyloxy)methyl)-3,4-dihydroquinazolin-4-one (2.89g,
6.78mmol) in piperidine (10ml) was heated at 100°C for 1 hour. After cooling, the volatiles were removed under vacuum.

Elemental analysis Found C 64.8 H 5.8 N 12.6
C24H25FN4O3 0.4 H2O Requires C 65.0 H 5.9 N 12.6%

Elemental analysis Found C 65.9 H 6.2 N 12.3
C25H27FN4O3 0.3 H2O Requires C 65.9 H 6.1 N 12.3%

Elemental analysis: Found C 50.1 H 5.4 N 6.4
C18H23BrN2O5 0.2H2O Requires C 50.2 H 5.5 N 6.5%
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The residue was dissolved in methylene chloride, and washed with saturated ammonium chloride and brine. The organic
layer was dried (MgSO4) and the volatiles were removed by evaporation. The residue was dried under vacuum to give
6-methoxy-7-(3-piperidinopropoxy)-3-((pivaloyloxy)methxyl)-3,4-dihydroquinazolin-4-one (2.4g, 83%).
MS - ESI: 432 [MH]+
1H NMR Spectrum: (DMSOd6) 1.15 (s, 9H), 1.35-1.5 (m, 1H), 1.6-1.8 (m, 3H), 1.8-1.9 (d, 2H), 2.2-2.3 (m, 2H), 2.95 (t,
2H), 3.25 (t, 2H), 3.55 (d, 2H), 3.95 (s, 3H), 4.25 (t, 2H), 5.94 (s, 2H), 7.24 (s, 1H), 7.56 (s, 1H), 8.46 (s, 1H)
[0066] A solution of 6-methoxy-7-(3-piperidinopropoxy)-3-((pivaloyloxy)methyl)-3,4-dihydroquinazotin-4-one (2.35g,
5.45mmol) in 7M ammonia in methanol (50ml) was stirred overnight at ambient temperature. The volatiles were removed
under vacuum and the residue was triturated with ether, filtered and washed with ether followed by ether/methylene
chloride (1/1) and dried under vacuum to give 6-methoxy-7-(3-piperidinopropoxy)-3,4-dihydroquinazolin-4-one (1.65g,
95%).
MS - ESI: 318 [MH]+
1H NMR Spectrum: (DMSOd6) 1.3-1.4 (m, 2H), 1.4-1.55 (m, 4H), 1.85-1.95 (m, 2H), 2.35 (br s, 4H), 2.4 (t, 2H), 3.9 (s,
3H), 4.15 (t, 2H), 7.11 (s, 1H), 7.44 (s, 1H), 7.9 (s, 1H)

[0067] A solution of 6-methoxy-7-(3-piperidinopropoxy)-3,4-dihydroquinazolin-4-one (1.5g, 4.7mmol) in thionyl chlo-
ride (15ml) containing DMF (1.5ml) was heated at reflux for 3 hours. After cooling, the volatiles were removed under
vacuum. The residue was azeotroped with toluene. The solid was partitioned between methylene chloride and sodium
hydrogen carbonate. The aqueous layer was adjusted to pH10 with 6M aqueous sodium hydroxide. The organic layer
was separated, washed with brine, dried (MgSO4) and the volatiles were removed by evaporation. The residue was
purified by column chromatography to give 4-chloro-6-methoxy-7-(3-piperidinopropoxy)quinazoline (1.21g, 76%).
MS - ESI: 336 [MH]+
1H NMR Spectrum: (DMSOd6) 1.35-1.45 (m, 2H), 1,5-1.6 (m, 4H), 1.9-2.05 (m, 2H), 2.4 (br s, 4H), 2.45 (t, 2H), 4.0 (s,
3H), 4.29 (t, 2H), 7.41 (s, 1H), 7.46 (s, 1H), 8.9 (s, 1H)

Example 250

[0068] Using an analogous procedure to that described in Example 248 - Reference Example, 4-chloro-6-mehooxy-
7-(3-(pyrrolidin-1-yl)propoxy)quinazoline (268 mg, 0.833 mmol), (prepared as described for the starting material in Ex-
ample 9 - Reference Example), was reacted with 6-fluoro-5-hydroxy-2-methylindole (165 mg, 1 mmol) in DMF (3.5 ml)
containing potassium carbonate (173 mg, 1.25 mmol) to give 4-(6-fluoro-2-methylindol-5-yloxy)-6-methoxy-
7-(3-(pyrrolidin-1-yl)propoxy)quinazoline (215 mg, 57 %).
MS-ESI : 451 [MH]+
1H NMR Spectrum: (DMSOd6) 1.65-1.8 (br s, 4H); 2.02 (m, 2H ; 2.4 (s, 3H); 2.48 (br s, 4H); 2.6 (t, 2H); 4.02 (s, 3H) ;
4.3 (t, 2H) ; 6.18 (s, 1H) ; 7.25 (d, 1H) ; 7.4 (s, 1H) ; 7.45 (d, 1H) ; 7.6 (s, 1H) ; 8.5 (s, 1H)

[0069] The starting material was prepared as follows:
[0070] To a solution of 6-fluoro-5-methoxy-2-methylindole (1.23 g, 6.86 mmol), (prepared as described for the starting
material in Example 237), in methylene chloride (15 ml) cooled at - 30°C was added a solution of boron tribromide (3.78
g, 15.1 mmol) in methylene chloride (2 ml). After stirring for 90 minutes at ambient temperature, the mixture was poured
onto ice and diluted with methylene chloride. The pH of the aqueous layer was adjusted to 6. The organic layer was
separated, washed with water, brine, dried (MgSO4) and evaporated. The residue was purified by column chromatography
eluting with ethylacetate/petroleum ether (8/2) to give 6-fluoro-5-hydroxy-2-methylindole (905 mg, 80 %).
MS-ESI : 166 [MH]+
1H NMR Spectrum: (DMSOd6) 2.3 (s, 3H); 5.95 (s, 1H) ; 6.9 (d, 1H) ; 7.0 (d, 1H) ; 8.85 (s, 1H) ; 10.6 (s, 1H)
13C NMR Spectrum: (DMSOd6) 13.3 ; 97.4 (d) ; 98.3 ; 105,5 ; 124.5 ; 128.8 (d) ; 135.6 ; 138.5 (d) ; 148.3 (d).
[0071] This is a divisional patent specification and only retains certain of the Examples from the parent specification.
The Examples retained are shown above and are Example numbers: 9, 10, 237, 240, 242, 243, 248 and 250 of the
parent specification. The Example numbers 9, 10, 240, 243 and 248 are Reference Examples herein and have been
labelled as such.

Elemental analysis: Found C 63.5 H 7.4 N 13.1
C17H23N3O3 0.2H2O Requires C 63.6 H 7.4 N 13.0%

Elemental analysis Found C 65.6 H 6.1 N 12.2
C25H27FN4O3 0.4 H2O Requires C 65.6 H 6.1 N 12.2%



EP 1 553 097 B1

13

5

10

15

20

25

30

35

40

45

50

55

Claims

1. A compound 4-fluoro-5-hydroxy-2-methylindole or a salt thereof.

2. A compound 4-fluoro-5-hydroxyindole or a salt thereof.

3. A compound 6-fluoro-5-hydroxy-2-methylindole or a salt thereof.

4. A compound 6-fluoro-5-hydroxyindole or a salt thereof.

Patentansprüche

1. Die Verbindung 4-Fluor-5-hydroxy-2-methylindol oder ein Salz davon.

2. Die Verbindung 4-Fluor-5-hydroxyindol oder ein Salz davon.

3. Die Verbindung 6-Fluor-5-hydroxy-2-methylindol oder ein Salz davon.

4. Die Verbindung 6-Fluor-5-hydroxyindol oder ein Salz davon.

Revendications

1. Composé 4-fluoro-5-hydroxy-2-méthylindole ou un sel de celui-ci.

2. Composé 4-fluoro-5-hydroxyindole ou un sel de celui-ci.

3. Composé 6-fluoro-5-hydroxy-2-méthylindole ou un sel de celui-ci.

4. Composé 6-fluoro-5-hydroxyindole ou un sel de celui-ci.
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