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WD 2005/ 037824 1 85286pct PCT/ EP20041011378 Met hod for

wbbsos tion of am no crotonyl conmpounds The
|nvent3|9§)énhcrel ates to an inproved process for prepafiERgo04/011378

am nocrotonyl conpounds such as for exanple

4-[(3-chl oro-4- fluorophenyl)aq”n noj - 6-{[4- (N, N-di -

nmet hyl am no) - 1- oxo- 2- buten-1-yl Jam no}-7-((S)-tetrahyd

rof uran- 3-yl oxy) - qui nazol i ne and t he physi ol ogically
852gepstt abl e salts thereof, particularly 4-[(3-chloro-4-

fl uor ophen El)am no] - 6-{[4- (N,

N- di met Mathadfoy the prodietion elﬁahunbldr%t@ﬁ%ﬂ}cdmbbﬁhds

t et rahydr of ur an- 3-yl oxy) - qui nazol i ne di eate, as

well as 4-[(3-chloro-4 10

Thelinveriohasidte a1y éi@]mﬁro%é PrdbdbsHoPBHPARY dihodidtdRi2-

but en- 1-yl ] am no} -

COMROHBAY aHelt as for- @caﬁnwgm(a,mhimm ﬂmmophmwmnmopaqm-m N-di-
mé!ﬁgﬂaﬁ‘hﬁf)-ep-gxé %rbLﬁéﬁplayljanﬁno?ea(r(ga &?ra‘ﬁygrofuran -3-yloxy)-quinazoline

composi t'i ons.

and#@eg ﬁhxmblogm,any ﬁbmtaal@wﬂs)tﬁérﬂe% ]pef??élflél%)( By(3-chloro-4-
flu h Ifyr% gér}& 0X0- 2- but en-

%‘?P BRYIANGYO1 Q%Mémthylaﬂﬂm)ﬂ-@X9§2mkqumena‘z-gl]ammd}38((8)~

I
R R ke el e s e 1® KA
lqupbﬁwl):a?obbﬁi{ié?m ttsllﬁannmthylemnnc:)mbnghzm?utbﬁ ﬂ;ﬂ(]jé:h{ﬁdﬂ}@’t((S)
| ect on signal transduction nedia

te”%ﬂy#'{;’?%@f‘ﬁiek'%ﬁ s‘é%'”%%!“"&rﬂ'%}ﬂ'ﬁ%ﬁtaﬂ phthe usedhemof §orgrraparing
phdririedticd|ice Ggggqlg%tsed by the Epidermal G owh Factor

receptor (E Therefore, conpounds of this type
are suitable for the treatnment of di seases

<G g oo SO BER B BB TracESen 11

- ami Bptedfahyirofgast
a0 83BN

and gal |
WD 02/ 50043 di scl oses a nethod of preparation wherein

am nocr ot onyl pfo/\lr[ds
cl NH
N
NI N WN/CH?’
|
s
LN 0 o) CH,

° (1)

and is already known from WO 02/50043, 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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(1'V) such as for exanple
- = ro-4-fluorophenyl)am no]-6-{[4-(N, N
Wéizhéﬁ%@lg%fﬁ no) - 1- oxo- 2- but en- 1-yl | am no} - 7- (( S) - PET/ERR004/011378
ydr of uran- 3-yl oxy) - qui nazoline are prepared in a
one-pot reaction fromthe cor r2espondi ng aniline
conponent (I1), bronocrotonic®acid (I111), oxalyl
chl oride and a secondary am ne (see Diagraml).

Xv\ga@%?mnég?@%@aa%ﬁ% |t#f§8§£‘b§P NHRZER asiihagiotony] compounds
enehalsl for leotH @udhlbnn-4-61 -
d'ri;lrh refore emp tr[1(od o?bp[eggﬁpr?@hgmgweaﬁmN’N

' ﬁﬁ'g -’EQHW@ﬁéﬁﬂ'i"é(ﬂﬁﬂ'tb']'o}ﬁz'{([sg-t@ﬂx@hydrofuran-3-yloxy)—

Wao ' ik e - ' -7 15 . -
o (S) m?éétB Eéaﬁilég? géf%ﬂqaﬁ@e&f)% ¢ tgfl}ﬂ ﬁééno Iegcg}r(ﬁé:gompg aniline
Ccogwonant ¢f) deromrodrotdnit adid (11,0mtadyl chiowidehgid®secoddity amine (see

Di%@r%ﬂ?ﬁj),had the di sadvantage that bronocrotonic acid is
commercially available in | arge amobunts and al so
the correspondi ng nethyl bronocrotonate is only

Did yghl]l able in a purity of approx. 80 % These

ITcuhstances also mlitate against the suitability
of this process for the industrial production of 4-[(3
20 chloro-4-fl uorophenyl)am no]-6-{[4-(N,

N- di nﬁﬂhy,hﬁm no) - 1- oxo- 2- but en- 1- yl] am no}- 7-
((S)-tetrahydrofuran-3-yl oxy)-qui nazol i ne. WO
2005/ 037824 _3-RCINER2004/ 0 r1378 In the light of the
above Hges of the of production,
t he ai nwef elpresent” i nventlion is to Provi de a
process vihi ch al | gys the prodtction of
am nocr ot ony| i\ryl am des, parti CUQ rly
4-1 (3-chl or dlh- 71 uor ophenyl ) am no]*- 6-{[ 4- (N, N-
di met hyl am no) - 1- oxo- 2-buten-1-ylJam no}-7-((S)-tetrah
ydr of ur an- 3-yl oxy) - qui nazoline, using highly pure
st artﬂarg materials which are readily avail able and

NH

§
= N
N \”/\/\Rb
N o
N R

c

(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 methyl
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-
chIoro—4-f!uor0phenyi)amino]—6-{[4~(N,N-dimethylamino)-1 -ox0-2-buten-1-yllamino}-7-
((S)-tetrahydrofurqn-S-yloxy)~quinazoline.
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wi t hout any great technical expenditure. This new

¢ ould therefore also be suitable for
W?ﬁ?ﬁ@%ﬁg‘pon an industrial scale and hence for PCT/EP2004/011378

commerci al application. This aimis achieved by the

process according to the invegjti on for preparing 4-[(3

10 chloro-4-fluorophenyl)am nd]-6-{[4-(N,

N-di et hyl ami no) - 1- oxo- 2- but en- 1-yl ] alm no}- 7- Cher

; f = 3= Y =qui nazoline and o . )

R P s WAl hoRy ¥t IR melo phgroduction, the aim of
the perssnt inventiop isatet proaiees 'dcbsélmﬁblvémiv?sstl]‘é SrodBEAA of

°F o i t)gtthe i nvention al so hasm?ﬂe

a@beé%?%ﬂyi%‘v%m@é??ﬁ i ahdri{Zeltlop:ifluosepheny)aminavé-{[4-(N N-
B R R R

according to the inven .
qumbmmwsqng highly pweactadingindtedials which are readily availatglﬁ and

' - ~ [ id, f bl
witlout o Siel i BXBERREE: TS e iockss sheakivberssore also be
suitdisle forcsyntiesdio b ithné&é»ﬁiMPéda‘P%gHQ;I;l%h?% H é’oﬁwngpcialjapp%cation_

-carbonyl di i m dazol e, 1,1-car Itriazol’e “of
pr opanephosphoni c anhydrideidzp pgrtlfglang ding to
: | - . ole, a !
ThS s Rehledtis) et BN A oihg S B8 e afighar@roparing 4-1(3-
chipex-# updoptianygan(idald-{4-(N, NRtmBtiyRiTRG) deotdMButeRM -y famino}-7-
I ceft ate he activation may be carried out by
((SE—&%}Y&HH&? Bt R ayinazelive ang withergminosrotboy! cofpounds. In
o ' i . .
ad?‘?ﬁrﬁarﬁ%mﬁ%ﬁfﬁ?|§§%@gﬁé{%\l‘%ﬂﬂéﬁ kneflds the method of synthesis

acqgirdipelto e riveatio alsorhatethe @@n(dyefs(cﬁ very good chemical purities
' a'qo glg-l\l-ed\lhlcarbonmde), TBTU

anc{ %?‘%‘&X@L%g%f} ?ﬁé@fﬁﬁﬁhé’j’ 1 "N, N -tetramet hyl uroni um
tetrafl uoroborate), thiazolidine-2-thione or by

conversion into the corresponding acid chloride,
In 1] PEPGRISH aqeerding imthmiwenﬁﬂroihiectmrrelsboddmlg_raﬂigghg/l compound (V)
i ] o b r I Qut usi ng.orgapic bases
o R St T S PSR P i ety with cieihyiphos-
pho(rmanelimabidMnrmﬂlﬁbiﬁmﬁéntﬁﬁaﬁer%?iésbeHéinbyaé%ﬁaﬁ&?l,gﬁeferably with
Sui.t abl e sql vents include DMF, THF, ethyl acetate, _
1181 mﬁlm@ﬂmﬁ iét@dbﬁ?ﬂ@l'Ht%ﬁoﬂﬁaﬂépmpanephqsmmmc anhydride,
parfidi®a®PprefNBLRONM 931 82b oflyldiimidazole, according to Diagram 2. The
solvent used may be for example tetrahydrofuran (THF) , dimethyiformamide (DMF)

or ethyl acetate.

The activation may be carried out by any possible method of amide linking, i.e. for
example with 1,1-carbonyldiimidazole, 1,1-carbonylditriazole, DCC (N,N-
dicyciohexylcarbodiimide), EDC (N'-(dimethylaminopropyi)-N—ethylcarbodiimide),
TBTU (O-(benzotriazol-1 -y)-N,N,N'.N'-tetramethyluronium tetrafluoroborate),
thiazolidine-2-thione or by conversion into the corresponding acid chloride, possibly
using thionyl chloride. If desired the activation may be carried out using organic
bases such as triethylamine or pyridine, while DMAP (dimethylaminopyridine) may
additionally be added. Suitable solvents include DME , THF, ethy! acetate, toluene,
chlorinated hydrocarbons or mixtures thereof. |
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4/ 011378 In the fornulae that follow X
MWPCT/EEP;OQ met hyne group or a nitrogen atom Ra denotes
a enzyI 1- phenyl et hyl or 3-chl oro-4-fl uor ophenylICT/EP2004/011378
group and RL denotes a straight-chain or branched C
f-4-al kyl group. The process |4s preferably used for
conpounds wherein X denotes & nitrogen atom Ra

hl or o- 4-f | uorophenyl group and R1
denotes a 3-chl or p y PN

rou 10 Di agram 2: a)
Incfﬁé%rﬁ%léé‘tl%tt?gﬂll ospﬁonoacetl c acid, activating agent

QR"O@'EI methijre gmuba;madﬁtrbg’éﬁ atdMs obtained in a high

y and_ hi r is reacted with the
R?c%?e'lr"’g‘é‘ﬁé'ﬂ?ﬁf\?fg é rw B)é'tclil3d@|ﬂ9r1e4ﬂ°kllortg)man}yl glulup and
Rodamies aQtraighir é%m &r t?r%ﬁ% ed Ezwgﬁ%ﬁgﬁ?ﬁ%e) o

Wttig- Hor ner - Enmons reac on
reaction nmay be carried 20 out directly or after

foth und VI), for example by
THE?@JQ?%%&H%SF@B@VWS QERPPRNSF Wherain but yI et hy |
X ddinstes afrﬂt’roge(@ﬁmrﬁ Sui t abl e bases include for exanple

U (1, 5-di azabic o(4.3.0)non-5-ene), sodium
Rap %'P%fﬁﬁ@&&h@rerﬁaomntmmgw of vvh:cch Sgdlaﬁg]
assi um hydroxi de are preferre
R?ﬁ'@?ﬁ%ﬁﬂmg Wde is particularly preferred.
I nstead of the aldehyde a correspondi ng 25 equival ent,

. €. J, hydrate or acetal, may be used, fromwhich the
D'aﬁr%@h%deyi s released (beforehand or in situ).

R, R
“NH *NH OR!

a) di-(C+.s-alkyf)-phosphonoacetic acid, activating agent

The arylamide (Vi) 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 (VI), for example by precipitation by the
addition of tert-butylmethyi ether, for example. Suitable bases include for example
DBU (1 ,o-diazabicyclo[4.3.0]non-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 situ).
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WD 20051037824 5 Di agram 3 PCT/ EP20041011378 R3 b)
base, THE/water The acetals used nay be for
ngxzaarsr%}id%%%%npounds of the follow ng general type: PRS/ER3004/011378
R2 10 O wherein R2 to R5 in each case represent a
strai ght-chain or branched Cl1-LC4-al kyl group, while
the groups nay be identical or different. Preferably
15 R3 and R4 in each case represent a nethyl group and
R2 and R5 in each case represent an ethyl group. The
am nocrotonyl aryl am de of fornula (VI1) thus obtained,
for exanple 4-[(3-chloro-
A rophenyl ) am no] - 6-{[ 4- (N,
-[még%*ﬁgthylan1no)-l-oxo-2-buten.-1-y|]an1no}-?-((S) 20
tetra hydrof uran- 3-yl oxy)-qui nazoline of formula (1),
may then be converted into the salts thereof,
WParticularly the physiologically acceptable salts
t W by mepkrods known per se.gPreferably they are
Lo famaraygs, tartrates diyymal eates.  The

ted)f I} R3
% or 0-%- f | uor optenyt"ani noj - 657 , i A~
am no) - 1= oxo- 2- but en-| L. 0 L,
-yl] am@- 7-((S)-tetrahydrofuran- 3-yINoxy - q‘_ai nazol i r$e
of struetural 25 fornula (la) and the converSion of
4- f\(li chl oro-4-flu orophenyl)am no] - 6-Ull4-( , N WO
20051037824 6 (VAT)
b) aldehyde, base, THF/water

The acetals used may be for example compounds of the following general type:

R5
\0 R3
e 1y
- N
0 R4

wherein R? to R® in each case represent a straight-chain or branched C-Cg-alkyl
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 ethyl group.

The aminocrotonylarylamide of formula (V1) thus obtained, for example 4-[(3-chloro-
4-ﬂuorophenyl)amino]—6-{[4-(N,N-dimethylamino)—1-oxo—2—buten-1-yl]amino}~7—((8)-
tetrahydrofuran-3-yloxy)-quinazoline of formuia (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-chIoro-4-fluorophenyf)amino]-G-{[4-(N,N~dimethylamino)~1—
oxo-2-buten-1 —yl]amino}-?-((S)—tetrahydrofuran-3-yloxy)-quinazo!ine of structural
formula (la) and the conversion of 4-[(3—chIoro-4-ﬂuorophenyl)amino]—S-{[4~(N,N-
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PCT/ EP2004/ 011378

no) 1- oxo-2-buten-1-yl]am no}-7-((S)-tetra
Wﬁzgﬁéé}%r an-3-yl oxy)- quinazoline into its di nmal eBE&ER2004/011378

shovvn in Diagram 4 are particularly preferred. To do

this the compound (1) is di ss%I ved in a suitable

sol vent, such as for exanple “nethanol, i sopropanol,

n-butanol or et hanol, optionally with the addition of
di

BBt ot Ao Rl PR oo
quinazeline into ity dimkleate s showniie P4 apd &ﬁrbhlérl}ggwr@d. To do

referably done at a tenperature of between
th'?gh&c)cﬁgﬁpﬁa RN &% Hisselved invalsertablecivens ciugh amfor‘éb(ample

métRamsdli RBp oi 'rPBﬁtaﬁBP rpétﬁéﬁ&an%@a%S{ﬁfrb{ﬂ\ déép on of water,

the desire crysta Ilses ou

pr?f@@'bleéham'eam awmnmm crytaing walet bsidYr AMaRi6 acid
stallisation has set in the

softfibfl, P nafity, Whef stians s, iSisecham Bplxe Rt be werknis prefarably done at

a temperatupstBdSWeBA Y e

ir%"@ar ated off. Di a%ﬁrﬁ{]gs éé%@%%ﬁﬁ"‘@%ﬁ%&i‘”%"‘““°“ The
re 'P”PQ”Q@'OHS @re nﬁ@ferabisaee!e;:tedtsmhet théhlhesmedrstalmystalllses out as

v, for. e e prepared as

QUEZF’%;%%S%’G IR B BRPEY2 R o mAieid bR e used. After
crybtallisationhas sehin mwmm&ur@q e001Rg

V‘%fﬁ@ é (%H Xt obst; % nedqgt%gf%t'?ﬁt tfeﬁ'ldré‘r'ét%ré Yirred and the
cry Rrgiglingo dmwm @a)@rﬁlwcatedmﬁtrophenm (XI'V)

by al kyl ati on, exchanging the fluorine atomfor an
am no group and react | ng with ethoxyacrylic acid

Diagearars

F
CIJQ\NH H F (\COOH K\COOH

Ny N~y ¢ COOH COOH
LY T CRNeS,
S CrCrr
0
(la) Q

¢) maleic acid, ethanol

(0

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-fluore-6-nitrophenol (XIV) by alkylation, 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 (XVIII) as

described in Diagram 6 for the quinazoline analogue




et hoxynet hyl ene- cyanoacetic acid esters or
ylene-ma lonic acid esters 25 (D agram 5a).
V\%}%Ubﬁbggnﬁgggnd thus obtained (XVIl) is then conver tRE&J/EP2004/011378
into the conpound (XVII1) as described in D agram6
for the quinazoline anal ogue VSP 2005/ 037824 Di agram
5a: 0, +.0 01 ,..0 (XIV) (XV)"7 NH 2 (XVI)
PCT/ EP2004/ 011378 To prepare the conpound (V) wherein
D¥agramy 841¢ fol [ owi ng procedure is used: Starting from
commerci ally obtainable 4-chioro-anthranilic acid
(M1'l; X=d4) the quinazolinone (I1X) is obtained by
reaction with formam di ne-acetate, and is then
OhNt'Pogena@s A@si ng sul phuri®@sgePd and concentrated

nitric acidy(D agram5b). Alfernatively,
acid Q.,be.used as the

Diagr eCag2 N (VI11) a:

——

NH,
(Xiv) (XV) (XV1)
R
OH o *NH
N . i,
’ O SN ‘o
- — [
0 N 0

(XVI) O O
XVIII
0 (XVIIN) N

| 5 To prepare the compound (V) wherein X = N the following procedure is used:

Starting from commercially obtainable 4-chloro-anthranilic acid (VII; X = Cl} 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
Tl AT, N
H,N X N X’ N X N X
NO,
(Vil) (1X) (X) (X7
a: X =Cl
b: X"=F

d) formamidine-acetate
15 e) H2804, HNO; cone.




(Xe) X, d) forma md ine-a cetate 15 e) H2SO4, HNO3

wB06s/ 005/ 037824 8 PCT/EP2004{011378 The desired
reglgo?éggzrﬁzer (X) of the nitrogenation products th8ST/EP2004/011378

obtained is then chlorinated, and the chlorinati on

product (XlI) is reacted in si wi th the corresponding
amne (Dhagram6). 5 Diagram6: N |1 (X) f) SOCl12,
acetonitrile 10 g0 RaNH2 GN Il N2 Ra,, NH N 11

The conpound of fornmula (XI1) thus obtained is reacted
with (S)-(+)-3- hydroxytetrahydrofuran to form
Thegigsdieddregivisdryer () aof tig nivdoige Ratidn ﬁm@%uéma&ihed ¥ then
e

ch&?l&f&?ﬁ%n@%%ﬁmﬂ on 853 ra?m??s teheted in sits with the corresponding

amine (Diagram 6).

5

Diagram 6:
4 NO T s

N7 ™ 2 f) - N7 NO, g) "

.lN/ . m = NS NOZ

X N X’ lN/ X

X) (X) (i

f) SOCI,, acetonitrile

| 10 g) RaNH,

The compound of formula (XI1) thus obtained is reacted with (S)-(+)-3-
hydroxytetrahydrofuran to form compound (XIll). Hydrogenation of compound (XIll)

or compound (XVIIl) from Diagram 5a then yields the starting compound (V) (diagram
16 7).

Diagram 7:

Ra\ R
h)

_ R NH NH

T T

_ NO = |
. "Ik)jj[ 2 T N
e @ '

: ; @
(XI: X = N V)
(XVill): X = CH

20 h) (8)-(+)-3-hydroxy-tetrahydrofuran
i) Ha

(Xl): X =N, X'=Cl, F
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15 7). Diagram7: 02 (Al): X =N, X=d, Fh) (X111):
= [11): X =CH 20 h)
W(?%gqé?!@fé‘%svhydroxy tetrahydrofuran i) H2 i) Ra X P¢VEREG04/011378
(V) WD 20051037824 PCT/ EP2004/ 011378 9 The invention
also relates to ﬁ]
4-[(3-chloro-4-fluorophenyl)am no]-6-{[4-(N, N
di met hyl am no) - 1- oxo- 2- buten- 1-yl j am no}-7- ((S)-tetrah
ydrof uran-3-yl oxy)- quinazoline dinaleate. This salt
is particularly suitable for pharmaceutical use as it
The iayention also albigsdodl- [¢3—y:htc€ubl4l Mrﬁpﬁ?ﬁylmﬁlhg]ﬂﬁ -{ling N-
us a very stable
dirp S RRER T Bt F et S meahyseeuean-3-woig)t o
quﬁvahbhhé dihﬁkﬂeé‘l%s 'Th%dsalﬁgfyt Yt'léuYar ﬁ:taﬁ!@fa{g?hﬁﬁpgﬁ%ﬁgbse as it

to additional requirene
exigts inpnigege @gyséallmtrﬁammhfmahonawmbn@nmr%w anhiyessus and very
aneters are to a large extent connected with the
pﬁéysn cochem cal nature of the active substance.
- Wthout being restrictive, exanples of these

aneters are the stability of effect of
Fof gﬁarmaceutlcai use an active substance not only has to exhibit the desired

activity, but must also 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, examples of these parameters are the stability of effect of
the starting material under various environmental conditions, stability during
production of the pharmaceutical formulation and stability in the final medicament
compositions. The pharmaceutically 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 essential
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. Pharmaceutica!
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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the starting material under various environnental

woonsbidarens, stability during 15 production of th '
pharmaceutical fornulation and stability in the ??HE\'?ZOOMOHWS

medi canment conpositions. The pharmaceutically active

subst ance used for preparing 4he pharnmaceuti cal
conpositions should therefore have a high stability
whi ch nust be guaranteed even under various

angrexistiog peivradrpbiend of he Btivd Buﬁsﬂaﬁc@P%eN ﬁ"i é’rlyﬁl%ﬁﬁ@tfbﬁh If there

revent the use of pharmaceutical conposi
a%ﬁlﬁg’ﬁ e AEnerphicmadifications eban hetieosutistarmde cartinest be taken to

O B cr am e SR U3t 5508 Bee sbes Aok harge n'ne

such
phpraacaticat prephrétnunﬂaiwlplr@dtﬂ:e@fﬁhh ftbeoih%‘hglsbhﬂfb EB@H have a

h &et abs rption of moisture reduces
ai“ﬁﬁﬁs £C %ﬁ’a{? '%RPF%P%&fT%dmsAgmnet th@ﬁJankground
acwmarﬁestmra@éa&}d eg ﬁ?goe}hotrﬁﬁ;g%%@ﬁgﬂ%

wat er. Pharmaceutic
absorb noi sture have to be prot ected fromdanp during

h d ble d
A Bariofhict Yo/ e BlevorilinLimipr s gk porninor

cnrwmwstanm@épeddin@ﬁﬁ'tﬁé @ﬁ@lcétaﬁ f&ﬁi@%ﬁrp& i cﬂo‘rge of A8nufacturing

ce the content of pharnaceuti y acti

pm§8§§t3atheé°&!h”ith §f ﬂﬁmtaf@t substarfcet HfsfciB@xample: prram:ackeutlcal
t.hout bei.n ot ect ed
S S rep Bl B B AR B R et b8 e prstance
shaadd be @uﬁ‘lmtesﬁlamtﬂé@ubﬁyélbiggﬁbw Qcé@dﬁbl@rﬁo\fveﬂté mﬂ.@ diso very
_ggcgﬁlc:l% As the crystal nodification of

impotian Bas Which ars tpbeda ara]prqfly fhﬁbtheaﬂfwels@bbta@ceshould be
suffigiémtyessiuipgt ance content of a preparation, there is a

need to clarify as far as possible WO 20051037824

PCT/ EP2004/ 011378 10 any existing pol ymor phi sm of an
stalline form If there

Thebigbls BB RSB  REE Bin Iladirieas ehRscerticalbnacive
substamstavttieh eat enlyus thd@ctalean H@lgﬁE}ﬁ'&lﬁﬁa&&%m&hﬁottency but also

flr'%?n alline nodification of t stance

satig ahovereptienerhplygicashenpcalpeqairémentsadseiar as possible.
produced fromit. OQtherwise, this could have a 5
harnful effect on the reproduci bl e potency of the

Thigipiaglerimiolsed blyiss[(Batkgoorigorophenyl)amino}-6-{[4-(N,N- -dimethyl-
amino)-1-oxo-2-buten-1-yljamino}-7-((S)- -tetrahydrofuran-3-yioxy)-quinazoline

dimaleate.

4-[(3-ch!0ro—4-ﬂuoropheny!)amino]~6-{[4-(N N-dimethylamino)-1-oxo-2-buten-1-yl}-
amino}-7-((S)-tetrahydrofuran-3-yloxy)-quinazoline dimaleate has a melting péint of
178°C (cf. the thermoanalysis shown in Figure 2). The crystalline 4-[(3-chloro-4-

fiuorophenylyamino]-6-{[4-(N, N-dimethylamino)-1-oxo-2-buten-1-yllamino}-7-((S)-

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

- The foliowing Table lists the data obtained in this analysis:




active substances characterised by only slight

wh ? smare preferred. Another criterion which
n%(/)é{%@ir@ 4 exceptional inportance under certain PCT/EP2004/011378

ci rcunst ances dependi ng on the choice of formul ation
or the choice of nanufacturin? 10 process is the
solubility of the active subs gnce. If for exanple
pharmaceutical solutions are prepared (e.g. for

T%%ﬂlx a;%%}@ tg 'réfl&?t ?jgt{ : géwthgﬂactlve Sx&? &%e[(s chioro.d-
et ey @ntsam

b Xerdcbyten-1-yllamino}-
substance shoul d be suff|C|entIy sol uble. 15 The

&%F?%P'Fﬁé’c'mﬂlf@t%ct ive

proble Freserrg 1 IIVCIILIUII |o +P p-ey-ee—a
phar rraueutl cz:\fd/) acti e ch niotensity is
char act eri sedghy hi gh pharna oglcal pot engy t al jo
sati sf)es the[jbove- nt i oneg l)hysn coghem gg? [%T

requi renments 4ap Tar ag posSi pgg. 20 rS—progLenTTs

sol vediby
4-[ ( 3- Chi or 0842 | uor ophenyl ) &PBno] - 6-{ [ 4- (N, R3di net hy

T 747 11.8

am no)=1-=o0x0-2-buten-1-yl]am no}-7-((S)-tetr%ydrofura
n- 3-ylloxy) - q@i"@azol ing di mat@at e. 30
4-[ (3-[chiorog Foorophenytapmrot—6—{4—(N-N-—dinet h
am no){-1- oxo- (g -{)ut en-1-yl]- §§3 30
am no}f- 7- ((S)ifﬁ%t rahyzlr of u_ramsa yl oxy)) - qui nazol T né

di mal gateh frett oo At "F 1780 (r\f t.he

t her nganal ysi'S” shown [ n Fi gu¢ hle cryst%@l i ne

4-1 (34chl or m3446 658

f1 uor d -ai-Rro}—6+H4—(N-N-dinet hyl ani no) - 1- 0x0- 2-

IJIICIIyI O
but end1-yI ] am ) - 7- ([S)w 648
.tetrilﬁydroﬂwgam 3-yI pXy) - QU gmzol i ng_dimaleae was

i nves Igut edfurther alVi X-rav nn\NdPr diffraction. The

di agr m obt 28R i s shown i .84 gure 1. 30 Th&2

foll oM ng TaRlg TTSTS[ The dg ¢ obtarmed—Tnthis
anal y$is— WD 2005/ 037824 1] PCT/ EP20Q4/ 011378 Tabl e:

X-ray|powder! 7 | ectijons and- 9t ensi tli es 5

(st anflardi sqg)az0T e[ 4= { (34 oro==4= 3
fl uor pphenyl ) am nol - 6- [ 4- (N, N-di net hyl am no) 31 0X0-2tb

ut en- L-yi ] at®idd) - 4.46 100
20.84 4.26 13
21.33 4.16 21
21.58 412 12
22,25 3.992 15
22,94 3.873 32
23.67 3.756
24.82 3.584 7
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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7-((S)-tetrahydrofuran-3-yl oxy)-qui nazol i ne di nal eate

WO AR

intensity
7.4711. 827

[T[A T [99 4.9118.047
8.1310. 930 10. 378. 5330

11.697. 562 12.916. 8520 13. 466. 583 13. 666. 482
14.945. 9311 16. 585. 3412 17. 193%1536 17.874. 965

19.434.5738 19.914. 46100 20.8

. 2613 21. 334. 1621

PCT/EP2004/011378

21.584. 1212 22.253,99215 22. 943. 87332 23. 673. 7569

24. 823.@‘5

29.57 3.019 4
31.32 2.854 10
32.31 2.769 4
33.10 2.705 5
33.90 2.643 1
34.84 2.573 2
35.71 2.512 1
36.38 2.467 1
36.96 2.430 1
37.99 2.367 2
39.94 2.255 5

In the preceding Table the value "2 © [’]" denotes the angle of diffraction in degrees

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

planes.

The x-ray powder diagrams were recorded, within the scope of the present invention,

using a Bruker D8 Advanced diffractometer fitted with a PSD detector and a Cu
anode as the x-ray source (CuKy, radiation, A = 1.5418 A, 40 kV, 40 mA).

The foliowing Examples are intended to illustrate the invention:
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25.563. 48237 26. 713. 3359 27.463. 2454 4218.1273. 1438
3 29. 313. 0454 WO 2005/ 03782
Wé%?;%@%g 1011378 29.573.0194 31.322.85410 32. 31PCT#£H2004/011378
33.102. 7055 33.902. 6431 34.842.5732 35.712.5121
36. 382. 4671 36.962. 4301 37. 99%33672 39.942.2555 10 In

the preceding Table the value'™2 O [)" denotes .t.he
angle of diffraction in degrees and the val ue "dhkl

nledenot es the specified distances in A between the

E*ﬁ?liegé pl anes. The x-ray powder diagrans were
recorded, within the scope of the present invention,
sin Br uker Advanced diffractometer fitted with

E’gf"ﬂ’g% jiilet ector and a Cu anode as the x-ray source

Diéﬁyﬁl—(@%@if&bmﬂuor%—ﬁhe"ny%ﬁﬁofi"/ —(fg)-%%\ﬂ'ah%roﬁl)a'n-?’—yloxy)-

gminazolin-6-vlcarbamovl]—methvl}-phosphonate

3.58 kg of 1,1-carbonyldiimidazole (22.16 mol) are placed in 12.8 litres of
tetrahydrofuran and at 40 °C combined 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 N4-(3-chIoro-4-ﬂuoro—pheny!)—?-(tetrahydrofuran-3—
yloxy)quinazoline-4,6-diamine 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.-butylmethylether 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 Fi%
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The follow ng Exanples are intended to illustrate the

' WD 20051037824 13 Exanpl es:
WB%?@Q%&, 011378 Exanple 1 Di et hyl PCT/EP2004/011378

{[4-(3-chl oro-4-fl uoro-phenylam no)-7-((S)-tetra

hydr of ur an- 3- yl oxy) - uinazoli846- | carbamp ! -meth | -

hos honate NH H2 N 11 3.58 kg of .

1, 1-carbonyl diim dazole (22.16 nol) are placed in 12.8
E,ka.h ps2of 10 tetrahydrofuran and at 40 C conbi ned

E 4.52 kg (22.16 nol) of diethyl phosphonoacetic

(E%rér@lmﬁtb.)dammhmm-én&cl adid-ps(DEhlogs- aafnm%hé_@gmﬂ&)e?-«sy

t|rred fo 30 m nutes at 40
teﬁ% = 'S' r oli ideéo as solution A 6. 39

k 17.05 nol) of
Ng ES chl oro-4-f1luoro-phenyl)-7-(tetrahydrofuran-3 15

)qU| nazol i ne- 4, 6-di am ne are pl aced in 26.5
s of tetrahydrofuran and at 40C bi ned with
CIso ti lrlAa stlr pfor 2 hours at . 64 litres

of t - et her are addeg suspensi on
and te Bo C the precipitate]ls ren@ved\ _
byc fyT 0 |svvas1Ted—vm-t-hamxtr~Ur |}|
litres of tarahydrofuran and 16 litres o}
tert.-butyl yl ether and then with 32 Ilfqres of @

water 20 a cdrled at 50C. Yield: 6.58 kg (69. 8%\ of
white crystals, content: HPLC 99.1 FI%V\D 2005/ 037824

14 PCT/ EP2004/ 011378
9.6 litres of 30 % hydrochloric acid (53.17 mol) are added to 4 4 litres of water. Then

428 kg of 95 % (dimethylamino)-acetaldehyde-diethylacetal (26.59 mol) are added
dropwise within 20 minutes at 30°C. The reaction solution 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 hydroxide are dissolved in 23.5 litres of water and
cooled to —5°C. This solution is referred to as solution C.

5.88 kg (10.63 mol) of diethyl ((4-(3-ch|0ro-4~f|uoro-pheny[amino)-?—(tetrahydrofuran-
3~yloxy)-quinazoline-6-ylcarbamoyl)-methyl)-phosphonate 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 stirring 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: 9.21 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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Exanpl e 2 (E)-4-dinmethyl am no-but-2-enoic

woebehds?sdsd- chI or o- 4-fl uor o- phenylamno)-7-((S)- tetrah
drofuran-3-1ox - uinazolin-fi | -amide 5 5.6 |ith E [54004/011378
4

30 % hydr ochl or|c acid (53.17 nol) are added to 4.
litres of water. Then 4.28 kg of 95 %

(di met hyl am no) - acet al dehyde- di et hyl acetal (26.59 nol)
are added dropwise within 20 m nutes at 30C. The

Examprel;pn solution is stirred for 8 hours at 35C
stirred, cooled to 5 C and stored under argon. This

(Ebér%mﬁmvlam!noemfz-euom@cas(a: (mclslofmmftnnmrtﬁ%phén)'aﬁrrﬁnj}o) 7-((S)-tetra-
:'0 |0& 0 ‘9 SS X|fare di ssol ved in

6.0 kg (.85 nesl) bD ?54 amhethylaﬁm% bazfen%f?c éad((l%%i&a'd fiuoro-

| oro-

of diethyl
h@PHaBW@??yT H& ﬂ%l)'aM@f@far&ﬁ;bdwc)ﬁ)mazohn-s-yl) amide are pfaced in 84

s Y S U RIS B BAIBALL 0B S 4bABROTEN o

mab) efovdleinada n536 ilitres of efhanel. fﬁﬁfw@iﬁtwl@é}rmﬁ’eé@é’ﬂ iR dfu%Pthe
tion Cis added within 10 m nutes.

mi’ﬁtﬁ'é“—iﬁs %-glheq @&fg é?” fggdder 2 heursyithen for B heurs at ffiGerThe
pre@ipifate ROsdc®ibn Eflltfekérd gﬁitsgagg@rﬁig Ilt";’esc 858?%:{;1& @@ed in vacuo at

m xture i s heated and cond |ne
405G tres of water. After cooling to 3C the suspension is

: j fidqt d, the precipitate is washed with water
Yleﬁg'ﬂifggcﬁ.dwﬁfd: 5.21 kg of crude product, 100 %
MettimigegoisionyenC: 6.7 % The crystallisation of the crude

1 wﬁ& is carried out with butyl acetate / .25

H- ;f E&QDﬂh@xa%ém SR8 (nAgn 0By P_LQQI(SHBH)?, 49934n1:I2%) 4.07 + 3.92
e 53 0BT ARt Ry D Gu S s ct-60 (m, 17, 6.99 (m,

1H)aar. 25&(@411@;3 “7c30 ttpnlaws&sm ey phos (ﬂd| mynsrems AH)(HN7 (s, 1H)
-tetra- hdrofuran-3- | ox - uinazolin-
PPi i eat e




6.0 kg (12.35 nol) of (E)-4-dinethylam no-but-2-enoic

wGlfls/ -chloro-4-fluoro 5
pheny?ﬁrrsﬁéﬁo) -7-((S) -t etrahydr of ur an- 3- yl oxy) - qui Ra¥/&F7004/011378

10

15

20

n-6-yl)-amde are placed in 84 Ilitres of ethanol and
heated to 70C and conbined wijh a solution of 2.94 kg
(25.31 nol) of maleic acid in"36 litres of ethanol.

After crystallisation has set in, first the mxture

'Pétgnt:gq&iqgto 20 C and stirred for 2 hours, then for 3

hours at 0 C. The precipitate is suction filtered,
washed with 19 litres of ethanol and dried in vacuo at

rlin s spbutiobuibnh B0 (1

6H), 4.03 (m 2H), 4.07 + 3.92 (mrm 2H), 4.18 + 4.03
(mm 2H), 5.32 (m 1 H), 6.26 (s, 4H), 6.80 (m 1 H),
6.99 (m 15 1 H),Rg 27(s, 1 H, 7.30 (t, 1 H), 7.66
(m 1 H), 7.96 (dd, 1N®), 8.2 (s, 1 H, 9.07 (s, 1 H)
ppm WO 20051037824 16~RatgniNClet ~R¥ ocess for
preparingacorrpoun|ojer | formyla (VII) Ra "I NH
PCT/ EP2004/ 011378 whexei¥ X'aglenot es ganet hyne group or

a nitrogen atom Ra denotes a benzyl, 1-phenylethyl or
3-chl oro-4-fl uorophenyl grQup;and R3 and R4 denote a

straight-chain or bramgghgd -al kyl group, 10
conprising the follow ng synthesis steps? a) reacting
a conpound of general fornula (V) Ram

wherein X denotes a methyne group or a nitrogen atom,
R. denotes a benzyl, 1-phenylethy! or 3-chioro-4-fluorophenyl group and
R® and R* denote a straight-chain or branched C14-alkyl group,

comprising the following synthesis steps:
a) reacting a compound of general formula V)

R
SNH

xl)\ﬁ\/:\rNHz
LA
Q
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-(Cq.4-alkyl)-
phosphonoacetic acid and

V)

b) reacting the resulting compound of general formula (V1)
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NH 00 15 (V) wherein X denotes a nethyne group or a

whl tom and Ra denotes a benzyl, 1-phenyl ethyl
orgogggﬁa%{io%-fl uor ophenyl group, in suitable PCI/EP2004/011378

solvents after corresponding activation with
di-(Cl_4-al kyl)- 20 phosphonoi\gleti c acid and b)
reacting the resulting conpou of general fornula
(VI') WD 2005/037824 17 CO PCT/ EP2004/011378 (V1)
wherein X denotes a ngthyne group or a nitrogen atom
Ra denotes a benzyl, 1% phgnyl et hyl apps

3-chl or o- 4-fl uorophenyl grou ﬂwd E’) notes a
straight-chain or bran -Wl/k\' —group, 5 with

t he al dehyde of fornul whereigh R3 and R4 in
each case represent a stVai ght Zhain or branched
Cl-C4- al kyl group, while the _g~pups may be identical
or different, or a correspondi\ng! al dehyde equi val ent,
usi ng suitable organic or inorganic bases. 15 2.
Process for preparing VI

4-[ (3-chl oro-4-fl uorophenyl Sa?n' noj - 6- {[ 4-( N, N- di net hyl
- wherein X denotes a meth i

am po) - 1- oxo- 2- but en- 1-}/{/1?3]9;?#%85 ??Jtztj(gg)n-?tg{nf ahydr of ura
n- 3k |d§539§&squbeﬂaﬂ,o1 -Phenylethyl or 3-chioro-4-fluorophenyl group and

R denotes a straight-chain or branched Cy_4-alky! group,

with the aldehyde of formuia

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

or a corresponding aldehyde equivalent, using suitable organic or inorganic
bases.

2. Process for preparing 4-[(3-chIoro—4-fluorophenyl)amino]-G-{[4-(N,N-dimethyl~
amino)-1-oxo-2-buten-1 -yllamino}-7-((8)-tetrahydrofuran-3-yloxy)-quinazoline,
comprising the following synthesis steps:

a) reacting N4-(3-chIoro—4-f|uoro-phenyl)—?—(tetrahydrofuran-3-yloxy)~—
quinazoline-4,6-diamine in suitable solvents after corresponding activation with
di-(C+.4-alkyl)-phosphonoacetic acid and

b) reacting the resuiting dialkylester {l4-(3-chloro-4-fluoro-phenylamino)-7-((S)-
tetrahydrofuran-3—yloxy)-quinazolin-6-ylcarbamoyl]-methyi}-phosphonate with
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conprising the follow ng synthesis steps: 20 a)

W%m‘i—s@ﬁ%‘or 0- 4- f | uor o- phenyl ) - 7- (t et r ahydr of ur anf@L/GP¢P04/011378
Xy)- qui nazoline-4,6-diamne in suitable solvents
after correspondi ng activatiofjgw th
- (Cl-4-al kyl ) -phosphonoacetic acid and b) reacting
the resulting dialkyl ester

50k el oy BOSH 88Nl P o
phospatafdumdmdualky@cemasmgméb%gm@%&g&ﬁmasé&

the al dehyde prepared in situ fromthe corresponding
(di met hyl am no) - acet al dehyde-di al kyl acetal using

3. Proder! fecOFdIAg k& cRim 2N %ﬂé\%ir?a? #estep aﬁ gé&é?lﬁﬁé%honoacetic acid

accordlngtocalmZ wherein as 1 RF
is ysad Ay repgsibhonoacet i c acid is used as reagent. 4.
Process according to claim1 or 2, characterised in

that in step b) DBU (1, 5-di aza-
4. Braqecsb@{céoﬁjuﬁﬁ fodlalm ans)32, cﬁ@ﬁhdﬂ@ﬁd@@ﬁh%éﬁﬁ sgép b) DBU (1,5-diaza-

ot droxi de is used as base.

b'cg '&’g‘fg (ﬁ@oﬂ- -ehedi sRdumdiyarexide or Qetasrsmrm hmirqxnﬂeﬂs epeU)as base.
pot assi um hydroxide is used as base. 6. Process for
preparing the dinmal eate of

5. Brdoess elctordingitd ¢laion Gpd@ambﬂe@ﬁedmi tHat i dte (B_? potass:um hydroxude
N—dlne$%¥lan1no) 1- oxo- 2- but en- 1- yIJanlnof ((S)-

is n-3-y|oxy) 15 quinazoline, conpri si ng steps
a and b according to claiml1l as well as the follow ng
step c): c) converting the resulting

6. Rropess o pseparing th.a)dlcrﬁﬂmtgaIQfdnﬁ(mmo@e{élﬁfﬁtdrbbhény!)ammo] 6-{[4-

S I P e RO 1

qwbazwiembbn@rwngfstépé Qlaﬁd&%@cdrﬁm@ té%lélﬁf”i |§rsn v%é?l' ¥iMe following

h heating. 7. Process according to cla
SteEH‘ racterised in that ethanol or isopropanol is used
as solvent, optionally with the addition of water. 25

¢) converting the resuiting 4-[(3-chloro-4-fluorophenyl)amino}-6-{[4-(N,N-
dimethylamino)-1-oxo-2-buten-1-y!]amino}—?—((S)-tetrahydrofuran-3-y|oxy)—
quinazoline into the dimaleate by reacting with maleic acid in a suitable
solvent, with heating.

7. Process according to claim 6, characterised in that ethanol or isopropanol is used
as solvent, optionally with the addition of water.

8. Process according to claim 6 or 7, characterised in that at least 2 equivalents of
maleic acid are used.

9. 4-[(3-Chloro-4-fluorophenyl)amino}-6-{{4-(N,N-dimethylami no)-1-oxo-2-buten-1-yl]-
amino}-7-((S)-tetrahydrofuran-3-yloxy)-quinazoline dimaleate.

10. Pharmaceutical compositions containing 4-[(3-chloro-4-fluorophenyl)amino}-6-{[4-
(N,N-dimethylamino)-1-oxo—2-buten-1-yl]amino}-?-((S)—tetrahydrofuran-3-yloxy)~




8. Process according to claim®6 or 7, characterised in
wbbhabs/ed7gbeast 2 equivalents of maleic acid are

9. 4-[(3-Chloro-4-fluorophenyl)am no]-6-{[4-(N, Hé?gp20041011378

N- di et hyl am no) - 1- oxo- 2- buten-1-yl]- 30

am no}-7-((S)-tetrahydrofuranq{g-yl oxy)-qui nazol i ne

di mal eate. 10. Pharnaceutical conpositions containing

4-[(3-chl oro-4-fluorophenyl)am no]-6-{[4- (N,
quisiatioling felitha Bk bp ol t8a M EL R ol AHORY indr ok S

.ahxdr of ur an- 3-yl gxy) I\?\D 005/ O@%ﬁ%@?’%}@%g&’%aefé%dmr
dilygNi$yi nazol i ne” di mal eate optional |y together with one

or nore inert carriers and/or diluents. 11. Use of

4-[(3-chl oro-4-fluorophenyl)ani no]-6-{[4-(N, N-di methyl
HMakiseaf-41{(B:0hicto%-fubrephdnyl)drhinB]-5-{ROIN K- Gifritn{ISiifo) M. xo-2-
b of r]a n-3}-¥f&§y)-q u inazo line dimleate for

UE?’EE@YJ ARYNOLY hiirtetiabyd oian Goviperquinazaline atimateate for preparing
a shdrirReatéA" . Of : ' I L nt .

P ¢ cohositlFAWARA s Q%I!F%i%] F%Bh%it@@gﬁgg@%]ﬁ)qq@ or

tumours, for preventing and

maligspnt ey foa prevemtinglamigeeatingsiséasts dfake tafaatdld tract and
|un%sqesa\§,§ﬁ gf t{1e astro-int efshl nal tract and the bile
_ K 8 J%’i re geases of the gastro-intestinal tract and the bile duct

and gall bladder.




