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Method for the production of amino crotonyl compounds

The invention refates to an improved process for preparing aminocrotony!
compounds such as for example 4-{(3-chioro-4-fluorophenyl)amino]-6-{J4-(N, N-di-
methylamino)-1-oxo-2-buten-1-yljamino}-7-((S)-tetrahydrofura n-3-yloxy)-quinazoline
and the physiologically acceptable salts thereof, particularly 4-[(3-chioro-4-
fluorophenyljyamino]-6-{[4-(N,N-dimethytamino)-1-oxo-2-buten-1 -yllamino}-7-((S)-
tetrahydrofuran-3-yloxy)-quinazoline dimaleate, as well as 4-[(3-chioro-4-
ﬂuorophenyl)amino]—S—{[4-(N,N—d imethytamino)-1-oxo-2-buten-1-ylJamino}-7-((S)-
tetrahydrofuran-3-yloxy)-quinazoline dimaleate and the use thereof for preparing

pharmaceutical compositions.

4-[(3-chIoro—4-ﬂuorophenyl)amino}-G»{[4—(N,N—dimethylamino)»1 -oxo-2-huten-1-ylj-

- amino}—?-((S)—tetrahydrcfuran—B—yioxy)—quinazoiine has the foliowing structure:

0

and is already known from WO 02/5004 3, which describes compounds with valuable
pharmacological properties, including in particular an inhibiting effect on signal
transduction mediated by tyrosinekinases and an inhibitory effect on signal
transduction mediated by the Epidermal Growth Factor receptor (EGF-R). Therefore,
compounds of this type are suitable for the treatment of diseases, particularly for the
treatment of tumoral diseases, diseases of the lungs and respiratory tract and

diseases of the gastrointestinal tract and bile duct and gall bladder.
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WO 02/50043 discloses a method of preparation wherein aminocrotonyl compounds
(1V) such as for example 4-{(3-chloro-4-fluorophenyl)amino]-6-{{4-(N,N-
dimethylamino)-1-oxo-2-buten-1-yljlamino}-7-((S)-tetrahydrofuran-3-yloxy)-
quinazoline are prepared in a one-pot reaction from the corresponding aniline

component (11}, bromocrotonic acid (lif), oxalyl chloride and a secondary amine (see

Diagram 1).
Diagram T;
Ra
NH
N7 NH, Br T
N D i R
O
N R,
(N _ (i
-
" NH
H
N

(V)

In this process the yield was at most 50 %. In addition, purification was generally
carried out by column chromatography. Therefore, the method of preparing 4-{(3-
chloro-4-fluorophenyl}amino}-6-{{4-(N,N-dimethylamino)-1-oxo-2-buten-1-ylJamino}-7-
((S)-tetrahydrofuran-3-yloxy)-quinazoline was not suitable on an industrial scale.
Furthermore, the method had the disadvantage that bromocrotonic acid is not
commercially available in large amounts and also the corresponding methyi
bromocrotonate is only available in a purity of approx. 80 %. These circumstances
also militate against the suitability of this process for the industrial production of 4-[(3-
chloro-4-fluorophenyl)amino]-6-{{4-(N,N-dimethylamino)-1-oxo-2-buten-1-ylJamino}-7-
((S)-tetrahydrofuran-3-yloxy)-quinazoline.



in the light of the above disadvantages of the known method of production, the aim of
the présent invention is to provide a process which allows the production of
aminocrotonylarylamides, particularly 4-[(3-chloro-4-filuorophenyljamino]-8-{[4-(N,N-
d irhethylamino)fi -oxo-2-buten-1-yijamino}-7-((S)-tetrahydrofuran-3-yloxy)-
quinazoline, using highly pure starting materials which are readily available and
:WithOL{t any great technical expenditure. This new process should therafore also be

suitable for synthesis on an industrial scale and hence for commercial application.

This aim is achieved by the process according to the disclosure for preparing 4-{({3-
chioro-4-fluorophenyl)amino}-6-{[4-(N,N-dimethylamino)-1-oxo-2-buten-1-yljamino}-7-
((S)-tetrahydrofuran-3-yloxy)-quinazoline and other aminocrotonyl compounds. in
addition {o being industrially practicable with high yields the method of synthesis

according to the disclosure also has the advantages of very good chemical purities

and a low cis content of less than 0.1%.

in a first aspect, there is provided a process for preparing the' dimaleate of 4-[(3-chloro-4-
fluorophenyl)amino}-6-{{4-(N,N-dimethylamino}-1-oxo-2-buten-1-yljamino}-7-(( S)-

tetrahydrofuran-3-yloxy)-quinazoline, comprising the following synthesis steps:

a) reacting a compound of general formula (V}

R

wherein X denotes a methyne group or a nitrogen aiom and
Ra denotes a benzyl, 1-phenylethyl or 3-chloro-4-flucropheny! group,
in suitable solvents after corresponding activation with di<{(Cq4-alkyl)-

phosphoncacetic acid;
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b} reacting the resulting compound of generaf formuta (V1)

AN

OR?

HY\ _.Ort

Q

o

(Vi)

'\

wherein X denctes a mathyne group or 3 nitrogen atom,
Ra denotes a benzyl, 1-phenyiethyl or 3-chioro-4-fiuorophenyl group and
R" denotes a straight-chain or branched Ci-alkyl group,

with the aldehyde of formula

wherein R® and R* in each case represent a straight-chain or branched C1-Co
alkyt group, while the groups may be identical or different,

or a corresponding ‘aldehyde equivalent, using suitable organic or inorganic bases;

and

¢) converiing the resulting 4-f{3-chiorc-4-fluorophenyljamino}-6-{j4-(N,N-
dimethylamino}-1-oxo-2-buten-1 —yi}amino}?-(( SHetrahydrofuran-3-yioxy -
guinazoline into the dimalsate by reacting with maleic acid in a suitable
solvent, with heating. |

In a second aspect, there is provided 4—[(3-Chioro-4—ﬁuorophenyE)amino]-@-{[4—(N,N—

dimethylamino)-1-oxo-2-buten-1 -yl]amino}-?-((S‘)-tetrahydrofuran~3—yloxy)~quinazoiine
dimaleate.
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In a third aspect, there is provided a pharmaceutical composition containing 4-{(3-
chioro-4-fluorophenyi )amino]—S-{[4—(N,N-dimethylamino)~1-oxo-2~buten-‘l-y.i]amino}-?-
({S)tetrahydrofuran-3-yloxy)-quinazoline dimaleate optionally together with one or
more inert carriers and/or diluents.

in a fourth aspect, there is provided the use of 4-[(3-chloro-4-fluorophenyt)amino]-6-
{[4—(N, N-dimeathylamino)-1-oxo-2-buten-1 -y!]amino_}—?-((S)~tetrahyd rofuran-3-yloxy)-
quinazoline dimaleate for preparing a pharmaceuﬁcal composition which is suitable for
the treatment of benign or malignant tumours, for preventing and treating diseases of

the respiratory tract and lungs as well as for treating diseases of the gastro-intestinal
tract and the bile duct and gall bladder.

In the process according to the disciosure the corresponding aminoaryl compound (V) _
is reacted with a di-(CM-aIkyI}*phosphonoa‘c;etic.:acid, preferably with diethylphos-

' phoncacei:ic acid, in suitable solvents, after correspdnding acfivafion, prefarably with
1,1-carbonyi dnmsdazo , T 1-carbonyidifriazole or propanepnosphomc anhydride,
parficularly preferably with 1,1-carbonyidiimidazols, according to Diagram 2. Tha
solvent used may be for example tétrahydrofuran (THF), dimethyiformamide (DMF)' -
or ethyl acelate. . |

The activation may be carried out by any possible mathod of amids finking, i. e. for
exam;ate with 1,1-carbonyldiimidazole, 1 ,1-carbonyidiriazole, DCC (NN~
dlcycioh exylcarbodiimide), EDC (N"~( dsmethy.ammapropyt}«N—ethyicarbodumidw),
TBTU (O-{benzofriazol-1-yI}-N,N,N' N‘-tmtramathyiuromum tetraﬂuoroborate)
thiazofidine-2-thione or by conversion into the correspandmg acig chioride, possibly
using th:onyt chioride. ¥f desired the activation may be carried out using organic
bases such as trinthyiam-ine or pynidine, whiie DMAP (dimaﬁwy.aminopyridine) may
addmonaliy be added. Suitable sotvents inciude DMF, THF, ethyl acmtate ioiuene,
chioninated hydrocarbons or mixtures thereof.
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In the formulae that follow

X denotes a methyne group or a nitrogen atom,

Ra denotes a benzyl, 1-phenylethyi or 3-chloro-4-fluoropheny! group and
R' denotes a straight-chain or branched C4-alky! group.

The process is preferably used for compounds wherein
X denotes a nitrogen atom,

Ra denotes a 3-chloro-4-flucrophenyl group and

'R denotes an ethy! group.

Diagram 2;
R, R
\NH a\NH OR‘I
- NH 5 | _oRr
O 2 ot
N” 0 ‘\N/ ©

N
Q) O

\
V) v

a} di-(Cy.4-alkyl)-phosphonoacetic acid, activating agent

The arylamide (V1) thus obtained in a high yield and high purity is reacted with the
corresponding 2-aminoacetaldehyde using suitable organic or inorganic bases in the
sense of a Wittig-Horner-Emmons reaction (Diagram 3). This reaction may be carried
out directly or after isolation of the compound (V1), for example by precipitation by the
addition of tert-butylmethyt ether, for example. Suitable bases include for example
DBU (1,5-diazabicyclo[4.3.0Jnon-5-ene), sodium hydroxide and potassium hydroxide,

of which sodium hydroxide and potassium hydroxide are preferred and potassium

hydroxide is particularly preferred. Instead of the aldehyde a corresponding
equivalent, e.g. a hydrate or acetal, may be used, from which the aldehyde is
released (beforehand or in sifu).
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Diagram 3:

R,
\NH ORi Ra -
H e b) NH
X7 \n/\ﬁ"OR H R?
0 O 0 — X S
N o P :
z N Q R4
e ®
vh | viy 0
b) aldehyde, base, THF /water
The acetals used may be for example compounds of the following general type:
R5

\O R3
l
R? /|\/
o AN

wherein R? to R® in each case represent a straight-chain or branched C4-C,-alky!
group, while the groups may be identical or different.
Preferably

‘R®and R*in each case represent a methyl group and

R* and R® in each case represent an ethy! group.

The aminocrotonylarylamide of formula (Vil) thus abtained, for example 4-[(3-chioro-
4—ﬂuoropherw!)am'ino]—(*}u{[tt-(f\l,N~dimethylamino)'—1~0><c>-2~b(,|ten~-1—yi]amino}—'/*((S)w
tetrahydrofuran-3-yloxy)-quinazoline of formula (1), may then be converted into the
salts thereof, particularly the physiologically acceptable salts thereof, by methods
known per se. Preferably they are converted into fumarates, tartrates or maleates.
The dimaleate of 4—[(3~chloro~t§aﬂu0rophenyl)amino]-e-{[4-(N,N~dimethylamino)-1—
oxo-2-buten-1 -yl]am§n0}-7—((S)-tetrahydrofuran-3~y!oxy)—quinazoline of structural
formula (1a) and the conversion of 4-[(3~ch!or0—4-ﬂuorophenyi)amino]-s—{[éiw(N,N~
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dimetﬁyiamino)— 1-ox0-2-buten-1-yllamino}-7-((S)-tetrahydrofura n-3-yloxy)-

quinazoline into its dimaleate as shown in Diagram 4 are particularly preferred. To do

~ this the compound (1) is dissolved in a suitable solvent, such as for example

methanol, isopropanol, n-butanol or ethanol, optionally with the addition of water,
preferably ethanol, and combined with crystalline maleic acid or a maleic acid
solution, with heating. When ethanol is used as solvent the work is preferably done at

a temperature of between 60 and 75 °C using an ethanolic maleic acid solution. The

-reaction conditions are preferably selected so that the desired salt crystallises out as

quickly as possible. Preferably approx. 2 equivalents of maleic acid are used. After
crystaliisation has set in the mixture is cooled to ambient temperature. stirred and the

crystals consisting of compound (la) are separated off,

Diagram 4:

F (\COOH I/\COOH

NH '
H COOH
DO O g
s i\cr T

Q
0 © ) Q

¢) maleic acid, ethanol

The starting compound of formula (V) may for example be prepared as follows in

accordance with methods known from the literature.

The quinoline components of formula (V), wherein X = CH, may be obtained starting
from commercially obtainable 3-fluoro-8-nitrophenol (XIV) by alkytation, exchanging
the fluorine atom for an amino group and reacting with ethoxyacrylic acid esters,
ethoxymethylene-cyanoacetic acid esters or ethoxymethylene-malonic acid esters
(Diagram 5a).

The compound thus obtained (XVIi) is then converted into the compound (XVIIl) as

described in Diagram 6 for the quinazoline analogue



Diagram 5a:
O. «.0 - Os +0°
OH 0., 0.,
~ (- O
F F NH,
(Xtv) xXVv) (XVh
. R
P % “NH
N, _
B o Y
P
N 0 N

i,
N.
O
9
o (3 ()
\__d (xvit) d

5 To prepare the compound (V) wherein X = N the following procedure is used:
- Starting from commercially obtainable 4-chloro-anthranilic acid (VIll; X = Ci) the
quinazolinone (IX) is obtained by reaction with formamidine-acetate, and is then
nitrogenated using sulphuric acid and concentrated nitric acid (Diagram 5b).

Alternatively, 4-fluoro-anthranilic acid may also be used as the starting material.

10
Diagram 5b:
OH OH OH
HO,C d) N e) N NO, N7
O 00— e I
H,N X N X N X N X
NO,
(Vi (iX) (X) (X’)
a: X" =(Cl
b: X'=F

d) formamidine-acetate
15 e) H,S04, HNO; conc.
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The desired regioisomer (X) of the nitrogenation products thus obtained is then

chiotinated, and the chlorination product (X1) is reacted in situ with the corresponding
amine (Diagram 6).

Diagram 6:
H Cl Ra\
NH _
N7 NO, ____...f.,)w.._,.. N X Xy N, g} NO
N X i X lN/, -
) | (XN | xh
f) SOCl,, acetonitrile
g) RaNH,

| The:compound of formuta (XiI) thus obtained is reacted with (S)-(+)—3~

hydroxytetrahydrofuran to form compound (XHi). Hydrogenation of compound (Xt

or compound (XVHI) from Diagram 5a then yields the starting compound (V) (diagram
7).

Diagram 7:

| | | Ra\NH NH
Ra\NH h, ﬂ/hmz _.{).__M,, ' ,ﬁwz
oW i R
\ « . |
Q3 @
(XI: X = N M
(XVIll): X = CH

h) (S)-(+)-3-hydroxy-tetrahydrofuran
i) Hy

Xily: X=N, X'=C|, ¥
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The invention also relates to 4-[(3-chloro-4-fluorophenyl)amino}-6-{[4-(N,N-
dimethy!aminoH-oxo-2—buten~1-—yl]amino}-?—((S)-tetrahydrofuran~3~y!oxy)-
quinazoline dimaleate. This salt is particularly suitable for pharmaceutical use as it

exists in only one crystalline modification, which is moreover anhydrous and very
stable.

For pharmaceutical use an active substance not only has to exhibit the desired
activity, but must aiso conform to additional requirements in order to be allowed to be

used as a pharmaceutical composition. These parameters are to a large extent

connected with the physicochemical nature of the active substance.

Without being restrictive, exampies of these parameters are the stability of effect of
the starting material under various environmentat conditions, stability during
production of the pharmaceutical formulation and stability in the final medicament
compositions. The pharmaceut;cally active substance used for preparing the
pharmaceutical compositions should therefore have a high stability which must be
guaranteed even under various environmental conditions. This is absolutely essentiaj

- to prevent the use of pharmaceutical compositions which contain, in addition to the

actual active substance, breakdown products thereof, for example. In such cases the

content of active substance in pharmaceutical formulations might be less than that
specified.

The absorption of moisture reduces the content of pharmaceutically active substance
on account of the weight gain caused by the uptake of water. Pharmaceutical
compositions with a tendency to absorb moisture have to be protected from damp

: during storage, e.g. by the addition of suitable drying agents or by storing the

medicament in a damp-proof environment. In addition, the uptake of moisture can
reduce the content of pharmaceutically active substance during manufacture if the
medicament is exposed to the environment without being protected from damp in any
way. Preferably a pharmaceutically active substance should therefore have only
limited hygroscopicity.

As the crystal modification of an active substance is important to the reproducible

active substance content of a preparation, there is a need to clarify as far as possible
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any existing polymorphism of an active substance present in crystalline form. If there
are different polymorphic modifications of an active substance care must be taken to
ensure that the crystalline modification of the substance does not change in the

pharmaceutical preparation later produced from it. Otherwise, this could have a

- harmful effect on the reproducible potency of the drug. Against this background,

active substances characterised by only slight polymorphism are preferred.

Another criterion which may be of exceptional importance under certain
curcumstances depending on the choice of formulation or the choice of manufacturing
process is the solubility of the active substance. If for exampie pharmaceutrcal

. solutions are prepared (e.g. for infusions) it is essentsal that the active substance

should be sufficiently soluble in physiologically acceptab!e solvents. It is also very

- Important for drugs which are to be taken orally that the acttve substance should be
sufficiently soluble. |

The problem of the present invention is to prov‘id‘e"a pharmaceutically active

substance which not only is characterised by high pharmacological potency but also

satisfies the above-mentioned physicochemical requirements as far as possible.

This problem is solved by 4-[(3-chioro-4- -fluorophenyljamino]-6-{[4-(N,N-dimethyl-
ammo) 1-0x0-2-buten-1-yljaming}-7-((S)- ~tetrahydrofuran-3-yloxy)-quinazoline
dimaieate.

4-{(3-chloro-4-fluorophenyl)amino]-6-{{4-(N, N~d:methyiammo) 1 —oxo»z buten- 'Inyl]
ammo} 7-((S)-tetrahydrofuran-3- -yloxy)-quinazoline dimaleate has a melting point of
178°C (cf. the thermoanalysis shown in Figure 2). The crystalline 4-[(3-chloro-4-

| ﬂuorophenyl)amino]—G«{[4~(N,N-dimethyiamino)-1-ox0u2wbuten-1~yl]amino}—7~((8)-

tetrahydrofuran-3-yloxy)-quinazoline dimaleate was investigated further by X-ray
powder diffraction. The diagram obtained is shown in Figure 1.

The following Table lists the data obtained in this analysis:



"

Table: X-ray powder reflections and intensities (standardised) of the 4-{(3-chioro-4-
ﬂuorophenyf)amino]—ﬁ—{[4~(N,N~dimethylamino)»1~oxo—2—buten—1—yl]amino}—
7-((S)-tetrahydrofuran-3-yloxy)-quinazoline dimaleate

2.0 d-value intensity

[] [A] i, [%]
4.91 18.0 a7
6.42 13.8 33
7.47 118 27
8.13 10.9 T 30
10.37 8.53 | 30
11.60 7.56 T2
12.91 685 20

13.46 6.58 . 3
13.66 6.48 ' 2
14.94 593 11
16.58 5.34 ' 12
1749 515 36
17.87 496 5
19.43 357 38
19.91 4.45 100
20.84 4.26 13
2133 BT Y
21.58 4.12 12
3526 3.992 | 15
22.94 3873 | 32
5367 ' 3756
24.82 | 3.584
25.56 3.482 37
26.71 3.335 9
27.46 3.245 4
28.37 3.143 8
30.71 2.909 3 ]
29.31 3.045 4
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29.57 3.019 4
31.32 2.854 10
32.31 2769 4
33.10 | 2.705 5
33.90 2.643 1
34.84 2573 2
35.71 2,512 1
36.38 2.467 1
36.96, 2.430 1
37.99 2.367 2
3994 2.255 5

in the preceding Table the value "2 @ [°]" denotes the angie of diffraction in degrees

and the value "dy [A]" denotes the specified distances in A between the lattice

planes.

The X-ray p’owcfer diagrams were recorded, within the scope of the present invention

1

using a Bruker D8 Advanced diffractometer fitted with a PSD detector and a Cu

anode as the x-ray source (CuKg, radiation, & = 1.5418 A, 40 KV, 40 mA).

The following Examples are intended to illustrate the invention:
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Examples:

Example 1
Diethyl {[4~(3—chIoro—é—ﬂuoro~phenylamino)—7~((8)—tetrahydrofuran-3~y§oxy)—

quinazolin-6-ylcarbamoyl]l-methyll-phosphonate

- Ci
NH OEt
NN 2
P-OFEt
&:]j@ — POLR:

3.58 kg of 1 1~carbonyldum|dazole (22.16 mol) are placed in 12.8 litres of
tetrahydrofuran and at 40 °C combrned with 4.52 kg (22.16 mol) of
diethylphosphonoacetic acid dissolved in 6.5 litres of tetrahydrofuran. The mixture is

stirred for 30 minutes at 40 °C. The resulting solution is referred to as solution A.

6.39.kg (17.05 mol) of N“-(3~chloro%-ﬂuoro~phenyl)—7—(tetrahydrofuran~3-
yioxy)quinaZoline-{S—dianﬁihe are placed in 26.5 litres of tetrahydrofuran and at 40°C
combined with solution A and stirred for 2 hours at 30°C. 64 litres of tert.-
butylmethylether are ::added to the suspension and after cooling to 20 °C the
precipitate is removed by centrifuging. It is washed with a mixture of 16 litres of

| tetrahydrofuran and 16 litres of tert butyimethyiether and then with 32 litres of water

and dried at 50° C.
Yield: 6.58 kg (69.8%) of white crystals, content;: HPLC 99.1 F1%
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"Example 2

(E)-4-dimethylamino-but-2-enoic acid-[4- -(3-chloro-4-fluoro- phenylammo) 7-((S)-

.tetrahvdrofuran~3ﬁvloxv)-qumazoim—ﬁvﬂ-amtde

- N NS
.

O‘;/\>,.'

5.6 litres of 30 % hydrochlonc acid (53.17 mol) are added to 4.4 litres of water. Then

4.28 kg of 95 % (dimethylamino)- acetatdehyde~d:ethyiacetal (26.59 mol) are added

. dropwise within 20 minutes at 30°C. The reaction solufion is stirred for 8 hours at |

35°C stirred, cooled to 5 °C and stored under argon. This solution is referred to as
solution B,

4.55 kg (68.06 mol) of potassium hydrox:de are dissolved in 23.5 litres of water and

'-cooled to —5°C. This soiutlon is referred to as solution C.

5.88 kg (10.63 mol) of diethyl ((4-(3-chloro-4-fiuoro-phenylamino)-7-(tetrahydrofuran-
' 3-yloxy)_—quinazoEine—ﬁ-ylcarbamoy!)~methyi)uphosphonate and 0.45 kg of lithium

chloride (10.63 mol) are placed in 23.5 litres of tetrahydrofuran and cooled to -7 °C.
The cold solution 'C is added within 10 minutes. Then solution B is added at-7°C
within 1 hour. After stirri'ng for a further hour at -5 °C the reaction mixture is heated
to 20°C and combined with 15 litres of water. After cooling to 3°C the suspension is
suction filtered, the precipitate is washed with .water and dried. Yield: 5.21 kg of crude
product, 100 %, water content: 6.7 %

The crystallisation of the crude product is carried out with butyl acetate /
methylcyclohexane

Yield: 78 % purity HPLC 99.4 FI%, water content 5.4 %
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Example 3

(E)-4-dimethylamino-but-2-enoic acid-(4-(3-chloro-4-fluoro-phenylamino)-7-((S)-tetra-
hydrofuran-3-yloxy)-quinazolin-6yf)-amide dimaleate

6.0 kg (12.35 mol) of (E)—4-dimetﬁylamino—but—E-enoic acid-(4-(3-chloro-4-fluoro-
phenylamino)~7-((S)—tetrahydrofuran—3-yioxy)—quinazoiin—6~yl}-amide are placed in 84
litres of ethanol and heated to 70°C and combined with a solution of 2.94 kg (25.31
mol) of maleic acid in 386 litres of ethanol. After crystallisation has set in, first the
mixture is cooled to 20 °C and stirred for 2 hours, then for 3 hours at 0 °C. The
precip'itate Is suction filtered, washed with 19 litres of ethanol and dried in vacuo at
40°C .

Yield: 8.11 kg ( 91.5%)

Melting point: 178 °C o _
'H:NMR (CD;0D): & = 2.47 + 2.27 (m+m, 2H), 2.96 (s, 6H), 4.03 (m, 2H), 4.07 + 3.92
(m+m, 2H),4.18 +4.03 (m+m, 2H}, 5.32 (m, TH), 6.26 (s, 4H), 6.80 (m, 1H), 6.99 (m,

H), 7.27(s, 1H), 7.30 (¢, TH), 7.66 (m, TH), 7.96 (dd, 1H), 8.62 (s, TH), 9.07 (s, 1H)

ppm
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Patent Claims

1.

Process for preparing the dimaleate of 4-[(3-chloro-4-fluorophenylyamino}-6-{[4-

(N,N-dimethylamino)-1-oxo-2-buten-1-yllamino}-7-((S)-tetrahydrofuran-3-

yloxy)-quinazoline, comprising the following synthesis steps:

a) reacting a compound of general formula (V)

wherein X denotes a methyne group or a nitrogen atom and

Ra denotes a benzyl, 1-phenylethyl or 3-chloro-4-fluorophenyl group,
in suitable solvents after corresponding activation with di-(Cy.4-alkyl)-
phosphonoacetic acid;

b) reacting the resulting compound of general formula (V1)

RE\NH E OR!
| _ors
PORY:
N 0 ©

O

(V1)

¥

wherein X denotes a methyne group or a nitrogen atom,

Ra denotes a benzyl, 1-phenylethyl or 3-chloro-4-fluorophenyl group and

R denotes a straight-chain or branched C,_4-alkyl group,
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with the aldehyde of formula

wherein R* and R in each case represent a straighi-chain or branched C4-Cs-

alkyl group, while the groups may be identical or different,

or a corresponding aldehyde equivalent, using suitable organic or inorganic bases;
and
c} conveﬁiﬁg the resulting 4-{(3-chloro-4-fluorophenylyamino]-6-{[4-(N,N-
dimethylamino)-1-oxo-2-buten-1 ~ylJamino}-7-(( S)-tetrahydrofuran-3-yloxy)-
quinazoline into the dimaleate by reacting with maleic acid in a suitable

solvent, with heating.

2. Process according to claim 1, wherein ethanol or isopropanot is used as solvent,
optionally with the addition of water,

3. Process according to claim 1 or 2, wherein at least 2 equivalents of maleic acid are
used.

4. 4-[(3-—Chioro-4—f|u0rophenyl)amino]~6~{[4-(N,Nudimethylamino)-”i -ox0-2-buten-1-yl}-

amino}-7-((S)-tetrahydrofuran-3-yloxy)-quinazoline dimaleate.

5. A pharmagceutical composition containing 4-[(3-chloro-4-fluoraphenylyamino]-6-{j4-
(N, N-dimethylamino)-1-oxo-2-buten-1-ylJamino}-7-((S)-tetrahydrofu ran-3-yloxy)-
quinazoline dimaieate optionally together with one or more inert carriers and/or
diluents.

6. Use of 4-[(3-chloro-4-flucrophenyl)amino]-6-{[4-(N ,N-dimethylamino}-1-oxo-2-

buten-1-ylJamino}-7-((S)-tetrahyd rofuran-3-yloxy)-quinazoline dimaleate for preparing
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a pharmaceutical composition which is suitabie for the treatment of benign or
malignant tumours, for preventing and treating diseases of the respiratory tract and

lungs as well as for treating diseases of the gastro-intestinal tract and the bile duct
and gall bladder.



