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The invention relates to qui nazoline derivatives, or
pharmaceutical |l y-acceptabl e salts thereof, which possess anti-proliferative
activity such as anti-cancer activity and are accordingly useful in nethods
of treat nent Wof96B83880 hunan or ani mal body; .- The invention al s@CT&B6/E6X 0
processes for the manufacture of said quinazoline derivatives, to

pharmaceutical conpositions CMW@ r use in the

manuf acture of nedi canments of "GSe i n € production of an
anti-proliferative effect in a warm bl ooded ani nal such as man.
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exanmpl e. that.several oncogenes encaode tyrosine.ki.nase, en s and_fhat
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Chem 1989. Chpt. 13). Receptor tyrosine_ kinases are inportant
in the trangterbanthedthibitienofDNAsvnthesighaye she potential tpdisplay enhasped selectivity
replicationgethey are large enzymes which span the cell nmenbrane and
possess an extracel lular binding domain for growth factors such as

epi dermal growt h - f &cteoent ezt hasisken disconeraitbat/aiceh map be¢anercanterals bywintie ons

as a ki nase hosphor,yl afe .tvrogi m no acids in proteins, and hence to .
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are- known  aifivatisn, 13y R1RE formBtidrPdTandlighaft @heit cellBradshavi Miidgenedisl 1986,

famlies of ?rovvth factors whi ch' bind to different receptor tyrosine

ki nases. Th&l). Several such oncogenes give rise to the production of peptides which are receptors for
growth factors. The growth factor receptor complex subsequently leads to an increase in cell
proliferation. It is known. for example. that several oncogenes encode tyrosine kinase
enzymes and that certain growth factor receptors are also tyrosine kinase enzymes ( Yarden gt
al., Ann. Rev. Biochem.. 1988. 537. 443: Larsen et al. Ann. Reports in Med, Chem. 1989.
Chpt. 13).

Receptor tyrosine kinases are important in the transmission of biochemical
signals which initiate cell replication. They are large enzymes which span the cell membrane
and possess an extracellular binding domain for growth factors such as epidermal growth
factor (EGF) and an intracellular portion which functions as a kinase to phosphorylate
tyrosine amino acids in proteins and hence 10 influence cell proliferation. Various classes of
receptor tyrosine kinases are known { Wilks. Advances in Cancer Research. 1993, 60, 43-73)
based on families of growth 1actors which bind to different receptor tyrosine kinases. The
classification includes Class | receptor tyrosine hinases comprising the EGF family of

receptor tvrosine kinases such as the EGF. TGla. NFU. erbB. Xmrh. HER and let23



classification includes Class | receptor tyrosine kinases conprising the
EG- fam |y of receptor_tyrqsine kinases such as the EG-. TGHa. NFU. erbB.
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will be established in further cancers such as thyroid and uterine cancer. It is also known that

EGF type tyrosine kinase activity is rarely detected in normal cells whereas it is more

frequently detectable in malignant cells (Hunter. Cell. 1987. 50, 823). It has been shown
more recently (W J Gullick. Brit. Med, Bull.. 1991, 47. 87) that EGF receptors which possess
tyrosine kinase activity are overexpressed in many human cancers such as brain, lung
squamous cell. bladder. gastric. breast. head and neck. oesophageal. gynaecological and
thyroid tumours.

Accordingly it has been recognised that an inhibitor of receptor tyrosine kinases
should be of value as a selective inhibitor of the growth of mammalian cancer cells (Yaish et
al. Science, 1988. 242. 933). Support for this view is provided by the demonstration that
erbstatin. an EGF receptor tyrosine Kinase inhibitor. specifically attenuates the growth in
athymic nude mice of'a t.rargsplanted human mammary carcinoma which expresses EGF
receptor tyrosine kinase but is without effect on the growth ot another carcinoma which does

not express EGF receptor tyrosine kinase (Toi gt al.. Eur, J. Cancer Clin. Oncol.. 1990. 26.

722.) Various derivatives ot styrene are also stated to possess tyrosine kinase inhibitory
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specifically attenuates the growmh in athym c nude mce of a transplanted
human mammary carci noma whi ch expresses EGF receptor tyrosine kinase but
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certain aryl and heteroaryl conpounds .inhibit EG- and/or P recept or
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The in vitro anti-proliferative effect of a 4-anilinoquinazoline derivative
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The in vitro anti-proliferative effect of a 4-anilinoquinazoline derivative has been
disclosed by Fry et al., Science. 1994, 265, 1093. It was stated that the compound
4-(3'-bromoanilino)-6.7-dimethoxyquinazoline was a highly potent inhibitor of EGF reccptor
tyrosine kinase.

The in vivo inhibitory effect of a 4.5-dianilinophthalimide derivative which is an
inhibitor of the EGF family of receptor tyrosine kinases has been demonstrated against the
growth in BALB/c nude mice of a human epidermoid carcinoma A-431 or of a human ovarian
carcinoma SKOV-3 (Buchdunger et al., Proc, Nat. Acad. Sci.. 1994, 91, 2334).

It is further known from European Patent Application No. 0635507 that certain
tricyclic compounds which comprise a 5- or 6-membered ring fused to the benzo-ring of a
quinazoline possess receptor tyrosine kinase inhibitory activity. It is also known from
European Patent Application No. 0635498 that certain quinazoline derivatives which carry an
amino group at the 6-position and a halogeno group at the 7—posi-tion possess receplor tyrosine
kinase inhibitory activity.

Accordingly it has been indicated that Class | receptor tyrosine Kinase inhibitors

will prove to be uselul in the treatment of a vanety of human cancers.



grow h in BALB/c nude mce of a human epidernoid carcinoma A-431 or of a
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the formula I
G
HN

R1

NZ
N
wherein n is 1. 2 or 3 and each R is independently halogeno. trifluoromethyl or (1-4C)alkyl:

R? is (1-4C)alkoxy: and
R'is di-{(1-4Clalkyl]amino-(2-4C)alkoxy. pyrrolidin-1-yi-(2-4C)alkoxy.

N R® | 1

piperidino-(2-4C)alkoxy. morpholino-(2-4C)alkoxy, piperazin-1-yl-(2-4C)alkoxy,
4-(1-4C)alkylpiperazin-1-vl-(2-4C)alkoxy, imidazol-1-yl-(2-4C)alkoxy,
di-[(1-4C)alkoxy-(2-4C)alkylJamino-(2-4C)alkoxy. thiamorpholino-(2-4C)alkoxy,
I -oxothiamorpholino-(2-4C)alkoxy or 1.1-dioxothiamorpholino-(2-4Clalkoxy.
and wherein any of the above-mentioned R’ substituents comprising a CH, (methylene) group
which is not attached 10 a N or O atom optionally bears on said CH. group a hvdroxy
substituent: '
or a pharmaceutically-acceptable salt thereof.

According to a lurther aspect of the present inv_enuon there 1s provided a

quinazoline derivative of the tormula |



wherein nis 1, 2 or 3 and each R err] is independently hal ogeno.
trifluoronmethyl_or (1 -4Qalkyl: Rerr]l is (1-4C)alkoxy: and Rlerr] is

-[ (1-4C) al kyl ] am no- (2- 4C) al koxy, pyrrolidin-1-yl-(24C)al koxy.
pi peri di no- (2-4C) al koxy, norpholino-(2-4C) al koxy,
pi perazin-1-yl - (2-4C) al koxy, 4-(1-4C)al kyl pi perazin-1-yl-(2-4C)al koxy,
I m dazol - 1- wvo ogi3398e al koxy, di-[(1-4C) alkoxy-(2-4C)al kyl PCT/GB96/00961
anm ho- (2- 4C) al koxy. thi anor phol i no- ( 2- 3¢ al koxy,
| - oxot hi anmor,phol i no %2 40C) al koxy .or .1, 1-di oxot hi anorphol Ie&? 82 4C) al koxy.
and, wher ei rvhgrin Bf“t é"'alﬁB@ t‘ﬂ?ﬂ%"mﬂ‘]’hg%ﬂ uoEmetY 8hpr i sing a

CH[err] (Wﬂtgyfw group which is not attached to a N or O atomoptionally
bears on sali err] group a hydroxy substituent: or a

phar maceut i at(ly4@)aﬂ:omptaadl e salt ther eof . According to a

further as 0 sent |on t e, I ed a quinazoline
derivative bf fhﬁ&l'f"gfﬂrl&i no-(2-4) }d\:%é 3-('R4EYalkox

- 5- pendmo-(2-4C)alkoxy, moxphoﬁm(ﬁ@ﬁr Qf%erﬁkﬁlgl-mm)aﬂmiy 2 or 3 and
each. R[err] |s | ndependent | y | ogeno, trifluoroneth or (1-40Q) al kyl;

Rlerr] is (%€ razifn y%@kl@y,mmeadﬂqld?ﬁ;ﬂ)ilmm (2-40) al koxy,
lidi I 4C) al k

ot phol i no d}l“**é?ﬂké@ ORI BS G A%, 5 oy

4- (1- 40 al lanld whesimanyrof lheydbo(reilméﬁ)oﬂeﬁaxyubsnmntazorhpﬂsggaCH, (fidthylene) gromp -
1-4C) al kox -4C).al k f th

abov<(a men%f1 &HYRE’E?‘PF %}B\éH?"&S{‘)’E‘( lystfe% %ﬂ@m%‘ﬁ& ge) g(raoup

which is nojpaftbedghed to a N or O atomoptionally bears on said CHerr]

group a hydro substituent; or a pharmaceutical | y-acceptabl e salt thereof.
ora éxannaceuucallv-acceptable salt thereof.

In this specification the term "alkyl” includes both straight and branched chain
aikyl groups but references to individual alkyl groups such as "propyl" are specific for the
straight chain version only. For example when R' is a di-[(1-4C)alkyl}amino-(2-4C)alkoxy
group, suitable values for this generic radical include 2-dimethylaminoethoxy,

3- dlmethylammopropoxy, 2-dimethylaminopropoxy and l-dxmethvlammoprop—Z-yloxy An
analogous convention applies to other generic terms.

Within the present invention it is to be understood that. insofar as certain of the
compounds of the formula I may exist in optically active or racemic forms by virtue of one or
more substituents containing an asymmetric carbon atom. the invention encompasses any such
optically active or racemic form which possesses anti-proliferative activity. The synthesis of
optically active forms may be carried out by standard techniques of organic chemistry well
known in the art. for example by synthesis from optically active starting materials or by
resolution of a racemic form.

The quinazolines of the formula | are unsubstituted at the 2-. 5- and 8-positions.

It is also to be understood that certain quinazoline derivatives of the formula I can
exist in solvated as well as unsolvated forms such as. for example. hyvdrated forms. It isto be
understood that the invention encompasses all such solvated forms which possess
anti-proliferative activity.

Suitable values for the generic radicals referred 1o above include those set out

below.



In this specification the term"al kyl" includes both straight and branched
chain al kyl groups but references to individual alkyl groups such as
"propyl" are specific for the straight chain version only. For exanple when
Rlerr] is a di-[(1-4C) al kyl]am no-(2-4C)al koxy group, suitable values for
this generic radical include 2-dinethylam noethoxy, 3-dinethylam nopropoxy,
2-di net hyl arg xy and 1-di net hyl am_noprop-2-yl oxy. An E‘?’kﬁﬂmﬁﬁ
conventi on ar{}')gﬁﬁgegsaa{)o ot her generic ters. Wtﬁl n the prlesent
invention it is to be,unlderst?odzt hat .i.nsof ar as certain of t ounds
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qui nazol in [t Vaby the fornula | can exist in solvated as well as
unsol vat ed??rf)qur[risldgét?%%§g§'m“f)or exanple. hydrated forns. It is to be
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possess anti-proliferative activity. Sui | e values for the
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is, for exanple fluoro, chloro, bronp Hdimethydaminaproppyis Sidicthydaminopmopexyy |

is, for exanple, nethyl, ethyl, propyl, 4 I ty4: . A
suitable value for R3 when it is (1- 4&gixﬁ%@%?p@é?wéiéﬂn%llwel?m'r'rlgf’?g?(y'

et hoxy, propoxy, isopropoxy or butoxy. l-dimethylaminopropd-¢laky,e val ues for each
Rl err] substituent which may be present .on the quinazogline ring include,
for exanple:- for di-[(1-4C)al kyl)ani ni)'ﬁ'e(‘}%‘%@}‘SPrRPj&;lg"xy' :

2-di met hyl am noet hoxy. 1-dimethylamino-2-methylprop-2-vloxy,
2-dimethylamino-2-methylpropoxy,
4-dimethylaminobutoxy, 4-diethylaminobutoxy,
3-dimethylaminobutoxy, 3-diethylaminobutoxy,
2-dimethylaminobutoxy. 2-diethylaminobutoxy,
1-dimethylaminobut-2-vloxy and
I-diethylaminobut-2-vloxy:

for pyrrolidin-1-vi-(2-4C)-

alkoxy: 2-(pyrrolidin-1-yl)ethoxy.
3-(pyrrolidin-1-yl)propoxy and
4-(pyrrolidin-1-yl)butoxy:

for piperidino-(2-4C)alkoxy: 2-piperidinoethoxy. 3-piperidinopropoxy and
4-piperidinobutoxy:

for morpholino-{2-4C)alkoxy: 2-morpholinoethoxy. 3-morpholinopropoxy and
4-morpholinobutoxy:

for piperazin-1 -vi-12-4Chalkoxy: 2-(piperazin-1-y¥lhiecthoxy.
3-{piperazin-1-v l. ipropoxs and

J4-tpiperazin-1-s hibutozy
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(N- et hyl - N- net hyl am no) et hoxy,
2-diethyl am noethoxy, 2-di propyl am haet hoxy

di met hyl am nopr opoxy, 3-di et hyl am nopr opoxy,

di et hyl am nopr opoxy, 2-di-et hyl am nopropoxy,

- di met hyl am nopr op- 2-yl oxy, 1
di et hyl am r'Wpo&Es9® vl oxy, -7- PCTA:B96/00361
di et hyl am no- 2- net hyl pr op- 2- yl oxy,

di met hyl ﬁﬁér &
di et hyl gmm‘png%ut oxym‘L | etﬁ | am nobut oxy,
di met hy| g@daddkaxyxy, 3- di et hyI ani nob{4wgthylpiperazin-1 -yethoxy,

i met hyl am nobut oxy, 2-di et hyl am nob.

i met hyl am nobut - 2-yl oxy and y-t(teém\éthylplperamn- I-yDpropoxy and

di

d

di et hyl am nobut - 2-yl oxy: for pyrrol §@4-methipiperdzin-4-Fl)butogy;koxy:
(pyrrolldlnlyl et hoxy. . . .

(pyrrol i dfonimid ; -brydrb4Gatkeny: 2-(imidazol-1-yl)ethoxy, 3-(imidazol-1-yl)propoxy
(pyrrolidin-1-yl)butoxy for piperidjQpsEidi i S _
pi peri di noet hoxy, 3-piperidi nopropoxy anggmﬁ'g)’lai §Moxy,

pi peri di rﬂobdi-@k—pC)alltmy-(MCD-hol i no- (2-4C) al koxy:

nDrpholl hollnopropox
mor phol | i] 60'(2'?@12{[%?‘}5'& azin- [?12& mtgqaggwl)ammo]ethoxy,
pi perazin-1-yl)ethoxy. -[dx-(z-methoxye_thyl)ammo]propoxy,
pi perazin-1-yl)propoxy and _ ) )
pi per azi n- 1-yl ) but oxy. VO Sddiz3emethoxypropylamino]ethoxy and

(
E
7- PCT/ GB96/,0096
El 4C) al kyl pi perazi n-1-yl - (2-4C)al ké J@ 23 %hethbfpropylamino]propoxy:
-(
-(

4- et hy!| firftdadripholimoy(2 4EyaReyA:: 2-thiamorpholinoethoxy.
4- et hyl pi perazi n-1-yl) propoxy and ) .
4- et hyl pi per azi n- 1-yl ) but oxy; 3-thiamorpholinopropoxy and

4-thiamorpholinobutoxy;
for 1-oxothiamorpholino-(2-4C)alkoxy: 2-(1-oxothiamorpholino)ethoxy.
3-(1-oxothiamorpholino)propoxy and
4-(1-oxothiamorpholino)butoxy:
for 1,1-dioxothiamorpholino-
(2-4C)alkoxy: 2-(1.1-dioxothiamorpholino)ethoxy.
' 3-(1.1-dioxothiamorpholino)propoxy and

J-( 1.1-dioxothiamorpholinobutoxy.

Suitable substituents formed when any of the R' substituents comprising a CH,
group which is not attached to a N or O atom bears on said CH, group a hydroxy substituent
include. for example. substituted di-[(1-4C)alkyl]Jamino-(2-4C)alkoxy groups. for example
hydroxy-di-{( 1-4C)alkyiJamino-(2-4C)alkoxy groups such as
3-dimethylamino-2-hydroxypropoxy.

A suitable pharmaceutically-acceptable salt of a quinazoline derivative of the
invention is. for example. an acid-addition salt of a quinazoline derivatve of the invention
which is sufticiently basic. for example. a mono- or di-acid-addition salt with. for example. an
inorganic or organic acid. tor example hydrochioric. hydrobromic. sulphuric. phosphoric.

trifluoroacetic. citnic. maleic. tantaric. fumarnic. methanesulphome or $-toluenesulphonic acid



for imdazol -1-yl-(2-4C)al koxy: 2- (i mdazol - 1-yl) et hoxy,

3-(imdazol -1-yl) propoxy _ and

4- (i m dazol - 1-yl)butoxy; for di-[(1-4C) al koxy-(2-4C)-

al kyl ] am no- ( 2-4C) al koxy: 2-[di - (2- nmet hoxyet hyl ) am no] et hoxy,
3-[di-(2-met hoxyet hyl ) am no] pr opoxy,

2-[di - ( 3- nemwsgavsePy | ) ami no] et hoxy angdg PCT/GB96/00961
3-[di - (3- et hoxypr opyl ) am no] pr opoxy; for t hi anor phol i no- ( 2- 4C) al koxy:

:2)) t E: ggg; Bﬂg: : zggﬁ %B@@la%ﬂogel compounds of the invention include, for example, quinazoline

4-t hi anor plerlivaioes dfale/formila 1, or phansatdutioally-oetablesalts tiergos] Wisersin:-

2- (1- oxot hi ar mor phol_i no) et hox

3- ( 1- oxot hi@nor ph0|n,1ﬁb})b; mh gngi independently fluoro, chloro, bromo. trifluoromethyl or

4- (1- oxot hi (sTale] "EfaTe) mearingd SRk héen C) al koxy:
2- (1, 1-di oxot |ama)rp mc%vgéﬂ%)?f% Hé J bEIBRY dr i this serich

3-(1. 1-di oxeiatingaummionh nayecongpoupdsanfthe invention;

4-(1.1-dio thlarmr t o t abl e supst' e
formed whe any of ‘F\g %&#?ﬁﬁ‘%ﬂ%‘&?@m@%‘&hﬂw&% d% @B?

Whi Ch 1S NYavedrlyT fmédninks Befiied Rerirdeiobeor if :mase%abndreﬁtﬁ\gw iaaraéuwhoael

hydroxy substituent include for exanple. substituted
- [ (1- 4C) sprapoyngsiofitheipventdiyni| koxy groups. for exanpl e
oy (b L= 49) Sl Ry BOahdiy? G, K la R R Sng BFlhe A anings defined
ropoxy. surtable

3-di net hyl no- 2- hydr oxXyp

phar maceut iherinbefore sﬂﬂtth\b seztiomidlating tmpﬂuémmélrmmenﬂdsaf theermhubﬂae

i nvention is. for ex,anE n aci d- addi é‘{io‘;} salt f | ne
derivative @ the if8Adimget Yla%fﬂ"&ﬁ"ﬂéz gthylamince ’é@?&?ﬁﬂ"é a

mono- o dis ethraifitorégkRy SAlomidif %m&w@yﬁoum -ylhﬂ?@ﬁcﬁ@n'c or orcanic

acid. for exanple ydrobrom €. sdl phuric. "phosphori c.
trifluor oackpnpmdnnqxdthoxg, 3-piperdinopropoxy a2-morphiolinesthaxy, Jrswomehetisopropaxyi ¢ or
4-tol uenes LH-P h;%%zm-?%il)gthoxy, 3-(piperazin-1-yl)propoxy, 2-(4-methylpiperazin-1-yl)ethoxy,
3-(4-methylpiperazin-1-yl)propoxy, 2-(imidazol-1-yl)ethoxy, 3-(imidazol-1-yl)propoxy,
2-[di-(2-methoxyethyl)amino]ethoxy, 3-{di~(2-methoxyethyl)amino]propoxy,
3-dimethylamino-2-hydroxypropoxy, 3-diethylamino-2-hydroxypropoxy.
3-(pyrrolidin-1-y1)-2-hydroxypropoxy. 3-piperidino-2-hydroxypropoxy.
3-morpholino-2-hydroxypropoxy. 3-(piperazin-1-yl)-2-hyvdroxypropoxy or
3-(4-methylpiperazin-1-yl)-2-hydroxypropoxy:
and n. R® and R’ have any of the meanings defined hereinbefore or in this section relating to
particular novel compounds of the invention:
(e) R' is 3-dimethylaminopropoxy. 3-diethylaminopropoxy.
3-(pyrrolidin-1-yl)propoxy. 3-piperidinopropoxy, 3-morpholinopropoxy.
3-(piperazin-1-yl)propoxy, 3-(4-methylpiperazin-1-yl)propoxy. 3-(imidazol-1-¥i)propoxy,
3-[di-(2-methoxyethyl)amino]propoxy, 3-dimethylamino-2-hvdroxypropoxy.
3-diethylamino-2-hvdroxvpropoxy. 3-(pyrrolidin-1-v1)-2-hydroxypropoxy.
3-piperidino-2-hydroxypropoxy. 3-morpholino-2-hydroxypropoxy.
3-(piperazin-1-vl)-2-hydroxypropoxy or 3-(4-methylpiperazin- |-\ 1)-2-hydroxypropoxy.
and n. R’ and R* have any of the meanings defined hereinbefore or in this section relating to

particular novel compounds of the invention:
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Particul ar novel _conpounds of the i | | , for exanple
gui nazoline derivatives of the fornula |, or pharnaceutically-acceptable
salts thereof, wherein:- (a) nisl. or 2 and each Rerr] is

I ndependently fluoro, chloro, brono. trifluoronethyl or nmethyl; and R err]

and Rlerr] haveeduivgeof the meani ngs defligned herei nbefore or rar/iGEscoosEct i on
relating to particular novel conpounds of the invention; (b) nis 1,

2 or 3 and ,gach r.] .i.s i.ndependently Af . . or brono; and err
and Rl err] (ﬁave g[n ‘ 31%@3‘%?“8@%"%’%9% | ﬂ?@ﬁ%@?@%’e or in this seRE:tio]n
relating t G-@gfrblidindiayprepory, TeRbolinsprafoxy be3 nmorpiino:2-hydojxypropoxy; Bidny |

i s met hoxy et hoxy; and n, Rerr n errl have _an f t ani ngs
def i ned hergﬂ#ﬂ bpee @y qul‘et‘H‘Faé‘m;Sékfti‘a'l?a hFR%F@F%"ﬁ%‘”t‘B ﬂBﬁ’fﬁ%‘Wiﬁn el
conpounds ' Walek ; gl err] is 2-di methyl am noet hoxy,
2-di et hyl a(rﬁaﬁ%e (&)‘%&% | ng%ﬂ%?%mvﬁ%nﬁ)po , 3-3di et hyl am nopr opoxy.

2- (pyrrol i dgp- 1- yl )RYis3ayorphslinppropoxy; dndin. R yanyl i hevsany of thei meanings definedoxy
3- pi peri di nopr, Xy, 2-porphol i noet hoxy.,. 3- nor | i 0 L .

2- ( pi peraz nﬁgﬂ'?é)ﬁ?ﬁ'éf’ﬁ%ﬁg S%“PB F‘B@F‘&E{P RXT‘:% 'b°r“§€°8°# >P% hds Y idlinvention.

2- (4-met hyl pi per azi §pleftted@ohipsind oF-thelinvridonlipa peingeline derivhiiverofdexy,

2- (i mdazol -1-yl)ethoxy, ,3-(im dazol -1-yl) 'ro‘%g%(y',

2-[ di - ( 2- meforrawe & whereine(i hadg Etfineroy4'-chlargipt f =hlegr-AoJ4mERhy | ) ani no] pr opoxy,
3-di et hyl gﬂ:ﬂ%‘%‘{wd QXypr opoxy, 3-di et hyl am no- 2- hydr oxypr opoxy.
3-(pyrrolidn-1-YI")*2-Nydr oxypr opoxy, 3-pi peri di no-2-hydroxypropoxy.

g- Emr pholhi lnn! Q-Mdkthmaﬂﬁmmoxl X lr!] %dkwhaﬁmlwx' &-yglmmmnmdp%y o]r ]

- (4- et hyl pi perazin-1-yl)-2- r.QXypr xy:.,and n... Rerr] an err ave
any of the g’@ﬂﬂfﬁ%‘“@ﬁf’ g F@‘ﬁ’ﬂéﬁ&ﬁ%‘gﬁ&' ?'2P¥'Fﬂq"§lm§ 'E[W%W’fyel ating to
particul ar souelidmoRAN9Did idanFrobG:W? nirhépholindithoxy. 3-métpRdlinbprofoxy,

3-di et hyl angopropoxy. 3;lp4|h)§tl£y g‘@%ﬁoﬁ@r 3- (péml Il(;ll ngpl-yl ) pr opoxy,
3- pi peri di n2yit-oEthypipgazin thoxy )l-13yljethoxyy & agoly|-YUPTEPRNYy |

3- (4- met hyl pi.penazin-1-yl \pr - &11m Ol »l- R]ﬁg%,y,

3-[di-(2- m?ﬂg@ﬁﬁ?ﬁvﬁhﬁﬁgﬁgﬁ’%%‘ 5W§P?#h% ydr oxypr opoxy.

3- di et hyl amon@pharhijctteallpraofpiable mdnot oy di-azid-atidiridn salt heedfy dr oxypr opoxy.

g: E)Iplpg(ralr glng: i: S?’?f %i( g{agrmpoxfﬁm > m)ro ;:P(l)tltggi_n%_er?t o%rigégﬁllw)ﬁéé/derivaﬁve of the

3- (4-met hyl i pRfAZi N- 1-yl) - 2-hydroxypropoxy: and n. Rerr] and Rl err] have

any of the meaningg defined hereinbefore or in this section relating to
particul ar mberin @Shpoiirhbore3-biomo. 3'vaethylo?4'-difluoro. 2'.4'-dichloro. 3'.4'-difluoro.

3'.4'-dichloro, 3'-fluoro-4'-chloro or 3'-chloro-4'-fluoro:
R’ is methoxy: and
R' is 2-dimethylaminoethoxy. 2-diethylaminoethoxy, 3-dimethylaminopropoxy.
3-diethylaminopropoxy. 2-(pyrrolidin-1-yl)ethoxy. 3-(pyrrolidin-1-yl)propoxy.
2-morpholinoethoxy, 3-morpholinopropoxy, 2-(4-methylpiperazin-1-yl)ethoxy.
2-(imidazol-1-yl)ethoxy. 2-[di-(2-methoxyethyl)amino}ethoxy or
3-morpholino-2-hydroxypropoxy:
or a pharmaceutically-acceptable acid-addition salt thereof.

A further preferred compound of the invention is a quinazoline derivative of the
formula |
wherein (R%), is 3'-chloro. 3'-bromo. 3'-methyl. 2":4'-difluoro. 2'.+-dichloro. 3'.4'-difluoro.
3'4'-dichloro. 3'-fluoro-4'-chloro or 3'-chloro-4'-fluoro:

R’ is methoxy: and
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PCT/ GB96/ 00961 (f) Rlerr] is 3-dinethyl.am nopropoxy,

3-di et hyl am nopropoxy, 3-(pyrroli di n- 1- yl ) propoxy, 3-nor phol i nopropoxy or
3- nor phol i no- 2- hydr oxypropoxy; and n, R err] and R err] have any of the
meani ngs defined hereinbefore or in this section relating to particular
novel conpouwd9eeiess he i nvention; (g) _ R is 3-norphol ipoweeopensyy, and
n, Rlerr] and R[err] have any of the rreanl ngs defined hereinbefore or in

Apreferr “eé% RS By AR pr SRR O ool SR, O 1

forrrul a l y]g}Baﬁdsﬁ,mmm:‘n.hjerxy-chl oro or
3' -chloro-4' -f uoro err] i s met hoxy, and I.s 2-di net hyl am noet hoxy,
2 di et hy| aff sphermn weeeptable ag) m&e‘*y‘e"@fdl et hyl ani nopr opoxy,

2-(pyrrolidin-1-yl ) oXy.
3- pi peri di nopropoxy%gﬂrr)obr W&@a oxym%%%&hquﬁﬁg?%ggigﬁﬁm ok

2- (4- et hy fgpmplarlazi n- 1-yl )et hoxy, 2-(im dazol-1-yl)ethoxy.

3- (i m dazol yl 2- ] di,-( xyet hyl yam nolLethoxy, ar

3- mor phol | M 3“2"!‘(% &@ék‘ﬂb&‘%’ iﬁrg'ﬁmgﬁ’as |%‘§'P>9rg é"é '4b'ﬂ§°rﬂbno- or
di -aci d- adg? {d f&hed); hnd her eof . A further - preferred conmpound of

t he |nvent|9n 'S a qui nazol i ne derivative of the fornula | wherein
(R2)[err] Rs@-mmhohmpr@oxmrorm 3'-nethyl. 2 4 -di fl uoro.

2' .4 -dichlor 3 "-fluoro-4'"-chloro or
3 -chI oro- &F aoﬁ‘ﬂ%‘P uuc e??i?‘ﬁ&mg{&i}é&r% is 2-di net hyl am noet hoxy.
2- di et hyl ani noet hoxy aiﬁdrpreﬁrrenloampmmmmven@numerguomiﬁmmmm.

2- (pyrrolidin-1-vyl ethoxy 3-(pyrrolidin-1-yl)propoxy. 2-norpholinoethoxy,
3- nor phol i Hepyasiveelth egorpilaket hy | pi per azi n- 1-yi ) et hoxy.

2- (i m dazolgd Zarprgmmma&nwv-&%meﬁ}m%%%mmml&%@m

3- mor phol i no- r oXypr opoxy or a pharimaceutically- acceptable
aci d- addi t |ooapha'htacedmealbeicceptable acid-addition sakt thereather preferred conpound of

(Rierr]yTerr] 15 3 ARG @eciBe piams Comromsl o b myn&%%?a%‘Px"“W o
_ 2: . 4-di chl Q{Mmeqmdmfvbupﬂﬁ fonnu'ial‘i— di chl oro. -fluoro-4'-chloro or
3'-chloro-4" -fluo Rlerr] is methox and

4-(3'-ch!oro-4'-ﬂuoroamlmo)-?-methoxy-6- -morpholmoemoxy)qumazohne
or a pharmaceutically-acceptable acid-addition salt thereof.

A further specific preferred compound of the invention is the following
quinazoline derivative of the formula I:-
4-(3'-chloro-4'-fluoroanilino)-7-methoxy-6-[2-(4-methylpiperazin- 1 -yl)ethoxy]jquinazoline:
or a pharmaceutically-acceptable acid-addition salt thereof.

A further specific preferred compound of the invention is the following
quinazoline derivative of the formula I:-
4-(3'-chloro-4'-ﬂuoroani1ino)-7-methoxy-6-{2-[di-(2-meihoxyethyl Yamino]ethoxy}-
quinazoline:
or a pharmaceutically-acceptable acid-addition salt thereof.

A further specific preferred compound of the invention is the following
quinazoline derivative of the formula I:-
4-(3‘-chloro-4'-ﬂuoroanilino)'-6-( 2-dimethylaminoethoxy)-7-methoxyquinazoline:
or a pharmaceutically-acceptable acid-addition salt thereof.

A further specific preferred compound of the in\ention is the following

quinazoline derivative of the formula I:-



VO 96/ 33980
PCILGB96/ 00961 Rlerr] is 3-dinethyl ani nopropaxy  3-di et hyl ani nopropoxy.

3-(pyrrolidin-1-yl)propoxy, 3-norpholinopropoxy or

3- nor phol i no- 2- hydr oxypr opoxy; or a pharmaceutically-acceptable
acid-addition salt thereof. A further preferred conpound of the
i nvention i swoogtiee@zol i ne derivative pf the fornula | wherecncgiiesel] ). is
3',4"-difluoro. 3',4"-dichloro, 3 -fluoro-4'-chloro or 3'-chloro4'-fluoro;

R3 is nmethoxy; . and Rlerr].is. 3-marpholi.nopropexy:. or 3 . ‘.

phar naceut ?‘&1‘4‘@-‘%@‘ l’é’%gi(%-g’rfgﬂ'?ﬁ'?‘ﬁﬁ&éﬂ&?ﬂ'ﬂ%ﬁ%ﬁ uinazoline; A
speci fi ¢ Dged sHafrRsbetiial bletabid-dddition shlothefesf.t he fol | owi ng qui nazol i ne
derivative of the formula I: -

4- (3" - chl oro- 4' - f | Adnhenspacifiepreferred eamupund of the invention is the following v /) qui nazol
ine; or a pharmaceutical | G | e acid-addition salt thereof.

A further 'f}g%zi%ﬁf’%&l vg gr%@@ﬁﬂn%gz'nd of the invention is the follow ng

qui nazol i ng-(2@r-difiablousiling)-6-{Bedifmethylansindprepoxy)-7-methoxyquinazoline;

4-(3' -chloro-4"-fluroganilino)-7-net hoxy-6-(2-nor.phol i noet hoxy) qui nazol i ne;
or a phar na&a&weﬂew@éwmémee‘% nﬁ’&&f"&_ﬁﬁ”@a! t thereof. _ A
further specific phefAhdrafectipeiit Bimpdifid ofite hiveftion & i BlIéwaowi ng

qui nazoline derivative of the Tormula
4- (3" - chl oquin#zoliht derivative of thoformuladt-hoxy- 6- r 2- (4- net hyl pi per azi n- 1-yl ) et hox

ui nazol i.ng: ,,o0r har naceut Lcal.l v-ac I Lo il on. .
hareof - u5-ehucto-a%aboriiniiiy 0+ eky F SO AoPreB Ol bt
i nvention iopa bRimbedutiCaliyt@ceptible wtid>hddittondialt ithebdofve of the fornula |I:-
4-(3'-chloro-4'-fluoroaniling)-7-nmethoxy-6-{2-[di-(2-nethoxyethyl)am no]eth
oxy}- qui nazol i ne:A fugtherspesific prafeargd compound of theinveptien éé‘i“iﬂéﬁﬂmnﬁi on salt

t her eof . quinazoling d ivatife SEHhE Rgmufieci fic preferred compound of the
i nvention i's efofrl‘owing gui nazoline derivative of the formula I:-

- 4- (3" - chl orMe244"-difluessaniiind)-7-methoky{62(3ethonpholiriopropoxidquivazpling.- met hoxyqui nazol i
ne: or a phafnaceut, Cl@' I \é %@ge t, lﬁéfF.acﬁlaﬂ-éﬁddlft lon salt thereof.
A further &h8pharmaceiicgliy-3oEep ?T%é‘ﬁ' 1gn Plention is the fol |l owing

A further specific preferred compound of the invention is the following

quinazoline derivative of the formula I:-
4-(3'-chloro-4'-fluoroanilino)-6-(2-imidazol-1-ylethoxy)-7-methoxyquinazoline;
or a pharmaceutically-acceptable acid-addition salt thereof.
A further specific preferred compound of the invention is the following
quinazoline derivative of the formula I:-
4-(3'-chloro-4'-fluoroanilino)-6-( 3-diethyla.minopropoxy)-l7-methox_\-'quinazolinc:
or a pharmaceutically-acceptable acid-addition salt thereof.
A further specific preferred compound of the invention is the following
quina;zoline derivative of the formula I:-
4-(3'-chloro-4'-fluoroanilino)-7-methoxy-6-(3-pyrrolidin- 1 -ylpropoxy)quinazoline:
or a pharmaceutically-acceptable acid-addition salt thereof.
A further specific preferred compound of the invention is the following
quinazoline derivative of the formula I:-
4-(3"-chloro-4'-fluoroanilino)-6-( 3-dimethylaminopropoxy )- 7-methoxyquinazoline:
or a pharmaceutically-acceptable acid-addition salt thereof.
A further specific preferred compound of the im ention 1s the following

quinazoline derivauve of the formula I.-



qui nazol i ne derivative of the formula I:- WD 96/ 33980
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4-(3'-chloro-4'-fluoroanilino)-6-(2-diethyl ani noet hoxy) - 7- net hoxyqui nazol i n
e; or a pharnaceutically-acceptabl e acid-addition salt thereof.

A further specific preferred conpound of the invention is the foll ow ng

qui nazol i ne wepé/ssasa ve of the fornula Iqp. PCT/GB96/00961

4-(2', 4" -difluoroanilino)-6-(3-dinmethyl am nopr opoxy) - 7- met hoxyqui nazol i ne;

or a phar ngcguj,i - t.abl h f . A
urthor - spacer ol EoR8E BBt e Bl o1 | oui ng

qui nazol i nerdphiniatéutically-adcttable acitaddition salt thereof.
4-(3'-chloro-4"'-fluoroaniling)-6-(2-hydroxy-3-nmorphol i nopropoxy) - 7- net hoxyq
ui nazol i ne; or a pHhfurheetperifigpreferd coppanndofthe ﬂwmtw@ﬁf@mns her eof .

A further %ﬁﬁ%‘m‘ﬁ&ﬁ%ﬁ?%ﬂ%q@ﬁﬁg of the invention is the follow ng

qui nazol i ne Ivative o al:-

4-(2', 4" - di4CL4+diflurirdanilino)-7-methdry§-~(Smpofphotingrinopaxy ppimapaeling) qui nazol i ne; or
a pharmaceutical l y-acceptabl e aci d-,addi.ti on salt.thereof. A
Further " spdt mPREmRp AR ERR A EUAG AT ORIOR St RFSRE  on o & he f ol | owi ng

qui nazol i ne deri vatA gt sﬁe@iﬁcfp?éf%'é@cokn;round of the invention is the following

a

4-(3' -chloro-4'-fluoroanilino)-6-(2-imdazol-1-ylethoxy)-7-nmethoxyqui nazol i
ne; or a pivinagelinederivativepf thedemulpl:e aci d-addition salt thereof.

A further sdoﬁg_#‘;@g&a?‘r‘&fpﬁp%?ﬁ é‘? %@%p&@;@%f—ﬁ%ﬂﬂﬁ%i&?e fol | owi ng

qui nazol i ne Ve o
4- (3' - chl orer-ajhaimhaceutizally-h¢cepthble -atid-additioh galetsereofir opoxy) - 7- met hoxyqui nazol i

I LTS Ve PR Rt B A
ZUI( gazglhi gf%@%gﬁdg}qggﬁ{el({fﬂ%ﬁ)%ﬂg?ﬁo;y: 6- ( 3- pyrrolidin-1-yl propoxy) qui haz
- oline: or %(3chlorat dloraniling)-ZauhxyH-6-pipéridinapaopoxplquivataling;her eof .
A further s peinatacliiafly -2 p@BiliRid haRlon sliPmeRog Nt ' ON 1S the follow ng
A further specific preferred compound of the invention is the following
quinazoline derivative of the formula I:-
4-(3'-chloro-4'-fluoroanilino)-7-methoxy-6-(2-piperidinoethoxy)quinazoline;
or a pharmaceutically-acceptable acid-addition salt thereof.
A further specific preferred compound of the invention is the following
quinazoline derivative of the formula i:-
4-(3'-chloro-4'-fluoroanilino)-6-( 3-imidazol-1-ylpropoxy)-7-methoxyquinazoline:
or a pharmaceutically-acceptable acid-addition salt thereof.
In a further aspect of the invention it has been found that certain of the
compounds of the invention possess not only the property of potent in vivo
anti-proliferative activity whereby the rate of growth of tumour tissue is slowed but also the
property of being able to arrest the growth of tumour tissue and. at higher doses. of being able
10 cause shrinkage of the original tumour volume.
According 10 this aspect of the invention there is provided the quinazoline
derivative of the formula I:-
4-(3'-chloro-4'-fluoroanilino)-7-methoxy-6-( 3-morpholinopropoxy )quinazoline:

or a pharmaceutically-acceptable acid-addition salt thereof.



qui nazol i ne derivative of the formula I:-

4-(3' -chloro-4'-fluoroanilino)-6-(3-dinoethylani nopropoxy) - 7-.0ethoxyqui nazol

ine: or a pharmaceutically-acceptable acid-addition salt thereof.

A further specific preferred conpound of the invention is the foll ow ng
qui nazoline derivative of the formula I:- WO 96/ 33980
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4-(3',4' -difluoroanilino)-6-(3-di methyl am nopr opoxy) - 7- met hoxyqui nazol i ne;

or a pharmaceuti cal We@%ﬁ&bﬁﬂe@&éﬂ¥&déﬂ6ﬁ&r§aﬁafﬂxehhm%edeﬁvaﬁvqofthe A
further specific preferred conmpound of the invention is the follow ng

qui nazol i nefarmulaixt i ve of the formula I:-

4- (3,4 -dif,l w0 Y - h -0 & Bt Walel Lhazol i ne; or

2 bhar maceut @ Ao L bbb 7 ARE N RN s ki A

further specific prghefklisascpopidedithe dihytivehloridesalt of the quitiabelirecletivative of

qui nazoline derivative of the fornmula I:-

6- (3-di et hyl‘%ﬁ#m‘ﬂﬂipoxy) -4-(3', 4" -di fluoroanilino)-7-nmethoxyqui nazoline;

or a-phar magR?tém&bWﬂa&sﬁﬂB@&lﬁnaﬁbiy-&@sihiommiﬁ@érépdxbﬁmﬁioune. A
i

further spe ic preferred conpound of the invention I's the follow ng
qui nazol i ne deri vat iA/quindzolihederivatingl of the formula I, or a pharmaceutically-acceptable sait

4-(3'-chlorqg-4' -fluoyoanilino)-7-nmethqgxy-6-(3-pi el i nazol i ne
"6t phar SieaPRERE peee Y and mibee s Rbirh a0 B BipRBAEtoRE pgppion

A further spRéhichlly-flftédéonfdurdiStititle plocdsies ihdlivdd) for exarple, ithese ilustrared iy

qui nazol i ne derivative of the formu

I s -
4- (3' - chl or Ewopean BafenAnplications HOﬁé’ﬁﬂQ%@s 766226, 0B85 & 0638498200 P8383922 01 i ne;
A

or a pharnma ' - L d- olih® Beri\akid 1

further s pegsﬁﬂ' ﬁ#%%é%ﬁ%%&ﬁ% gﬂaigﬂigﬁ'?ﬁgent #Ioen(;fﬁgé ‘t%ﬁ&ém ? 51 (Trc?wi ng

qui nazol i ne phemacedtically-afceptabie Sait thedeaf, hre-provided as a further feawure of the invention and
4-(3' -chl oro- oani |.i

(GRS TR ERE, et IR S B AT
I'n a furtherp®agPasd Rbhav Ay b€ ehfiips defil@Phep@tefdre fotd quitdkoliedeavdtivebf t he
the formula I. Necessary starting materials may be obtained by standard procedures of
organic chemistry. The preparation of such starting materials is described within the
accompanying non-limiting Examples. Alternatively necessary starting materials are
obtainable by analogous procedures to those illustrated which are within the ordinary skill of
an organic chemist.

(a) The reaction. conveniently in the presence of a suitable base. of a quinazoline of

the formula ]

z
1
NZ R
k\N R® 11

wherein Z is a displaceable group. with an aniline of the formula 1]
' X
2

HN 1l



conmpounds of the invention possess not only the property of potent in vivo
anti-proliferative activity whereby the rate of growth of tumour tissue is
sl owed but also the property of being able to arrest the growth of tunour
ti-ssue and. at hi gher doses. of being able to cause shrinkage of the
original tunour vol une. According to this aspect of the

i nvention t wases33ssopr ovi ded the qui nazohype derivative of PeEGBWOMSGIA | : -
4-(3'-chloro-4'-fluoroanilino)-7-nmethoxy-6-(3-norphol i nopropoxy)qui nazol i ne

or a pharmaceut i,cable AEHEPLBR! g_?sl@ci_ & A didrhfl8 aSaldgedd) GikBRY, aryloxy or WO

96/ 33980

PCT/ GB96/ O@&ipHonyloxy group, for Ekumipte a shietos broprio wiethesy (fhendxycmethaesulphimyloxlyt  of

t he qui nazol I ne deri}\gti\{e of the fornula I:-

4-(3' -chl onm!PenF‘I“tFH N PXNPUF? - met hoxy- 6- ( 3- mor phol i nopr opoxy) qui nazol i ne
Ther € A suidblg wrig%%gk?@&mé iGite BaieRcP A, for ekarhple,

qui nazol i ne derivative of the fornu

4- (3" - chl opyridine,f2,6:ntidine; dollidige, #-dimethylapirpyddine triethylpmine wpwholingui nazol i ne

: A, qui nazql i ne .deri vat i f .fhe for r . .

phar maceut %M&F%%aé(gﬁﬁf 8‘%‘%”{*%58@1“"3"&% Be ’pé%f)‘é‘? 8@’ %';a/ﬂ kali or alkaline

known to beafiPiletal édtbéhaterhijdroRidefof taniple sodivnhcarbanatel potassivai @sbonapounds.

Sui t abl e processes incl ud_é, 5]for exanpl e, t ho‘se i | lustrated in European

Pat ent ApplcREBMT ¢ay . Xide) : : 7.
rlinm eastonmges sodimp hydroxid mmwm@f Adteouiyely 3 suptab

Such proce Siiafin egg,i s ' ¥ wRlani
formul a lﬂ%?&rae p g‘%ﬁ%ﬁ%ﬁ%‘%@gﬁ y-acce%ta xg&?a tl&?ﬁereo ?‘Eger{emgrag{‘/ﬁgd as a
further feabdium bif(trirhethylsilyd)amiden and are illustrated by the foll ow ng

representative exanples i.n whic nl ess ofherw se stated . Rl err

Rierr] and Rlerr] hd¥deahgn gfpr?tjﬁgbﬁmeﬁggi B‘éﬁ? Pf&if“ﬁee&teﬁ %ﬁ%y@%\yllgor
qui nazol i negiriest R bkaSplOn Allkhol 6F &8tk Sudh: as RLIRGSI Etharfdl Asdprdieinélak ethiyR| S nay
be obtai ned by standard procedures of organic chem stry. The preparation of

such st art iasefatena balpgenated solvent sudhias ancthylene chloride. chlomfpamgr sagbondeirachleride.n g
Exampl es. Al ternativel ry. .St artl L] ' by
anal ogous APSCIEA Sy BB of 54 by HRIrRi. RifePbin AP MATUE 2
skil'l of andipsl@edpreticsbBemisuch 4, N-dimethylféiramide, i Nedimethylaeetareide) y in the
presence Ofugnesﬁgl)lvlfsﬁgli%inl?%%relé orOJim%mﬂﬂhﬂﬁéﬁhé. r\Lﬁ'leox']:aaction is conveniently carried out at

a temperature in the range, for example, 10 to 150°C. preferably in the range 20 to 80°C.

The quinazoline derivative of the formula | may be obtained from this process in
the form of the free base or alternatively it may be obtained in the form of a salt with the acid
of the formula H-Z wherein Z has the meaning defined hereinbefore. When it is desired to
obtain the free base from the salt. the salt may be treated with a suitabie base as defined
hereinbefore using a conventional procedure.

{b) For the production of those compounds of the formula 1 wherein R' is an
amino-substituted (2-4C)alkoxy group. the alkylation. conveniently in the presence of a
suitable base as defined hereinbefore. of a quinazoline derivative of the formula I wherein R'
is a hydroxy group.

A suitable alkvlating agent is. for example. any agent known in the art for the
alkylation of hvdroxy to amino-substituted alkoxy. for example an amino-substituted alky]
halide. for example an amino-substituted (2-4C)alkyl chloride. bromide or iodide. in the
presence of a suitable base as defined hereinbefore. in a suitable inert solvent or diluent as
defined hereinbefore and at a temperature in the range. for example. 10 to 140°C,

~convemently at or near 80°C



the formula Il [err] wherein Z is a displaceable group. with an
anklineof the.fornmula |11 [err] WD 96/ 33980

-14- PCT/ GB96/ 00961 A suitable

di spl aceable group Z is, for exanple, a hal ogeno, al koxy, aryloxy or

sul phonyl oxy group, for exanple a chloro, brono, nethoxy, phenoxy,

met hanesul phd¥9P&339800r t ol uene- 4- sul phonyd .oxy group. PCTIGB96/0891 t abl e
base is, for exanple, an organic ami ne base such as, for exanple, pyridine,

2,6-lutidi n@h col i gpfife Addéﬂ%ﬁ%?&ﬂo@é%dﬁ%ﬁdﬁdﬂiﬁe fohﬁhlﬁ‘l%kﬁiﬂmsan

rmrphol I ne met hyl rmrI) oI i ne or diazabicyclo[5.4 Jundec -ene, or, for
exanpl e, anmamaspbstmnech 24P akkexy group, thereastionaeanyenientiyn theypmsende o€ a stitable

exanpl e sodj Call ate, sodium
nyroxi de o Ast AEHRR RptPBke 3P4 WEARA B AL il CUERERLBILC.®, ,>°F o
exanpl e, an hydrbﬁy-(zmbxpgroab bablrmtxwﬁvamméremkﬁﬁmﬁwmmwxﬁe sodi um
am de or sodium bis(trinethyl si The reacthn S

g_rleferablly carri ed itpbl egqq@v&lc‘égg&myg o2 compennd 96 the formula I wharein R
t
|!sogregpanolO Q)‘Iﬁ!&)gg‘gﬁ gﬁﬂﬂlis, aI og tﬁ%ﬁ%o vent lggdgﬁimgqﬁhézﬂ}“xe

chl ori de, cBttmp@ﬁciramadromrdtmethanesukphbhyinxyiQAG)aﬂmxhgroup.uch as

t et rahydr of uran or 4- di oxan romatjc soI vent suc uen a
di pol ar aprotic sol vERICEHRHS B??Wﬁ!m the PEGSFRFS © oPa SiuablR theel Sotvent or
N, N- di net hy iigeh as'defifed hereinbefore and atatemperature in the range, for example, 10 to 150°C,

conveniently at or near 50°C.

(d) For the production of those compounds of the formula I whereinR' is a
hydroxy-amino-(2-4C)alkoxy group. the reaction of a compound of the formula I wherein R
is a 2.3-epoxypropoxy or 3,4-epoxybutoxy group with an appropriate amine.

The reaction is preferably carried out in the presence of a suitable inert solvent or
diluent as defined hereinbefore and at a temperature in the range. for example. 10 to 150°C,
conveniently at or near 70°C.

When a pharmaceutically-acceptable salt of a quinazoline derivative of the
formula I is required. for example a mono- or di-acid-addition salt of a quinazoline derivative
of the formula 1. it may be obtained. for example. by reaction of said compound with. for
example. a suitable acid using a conventional procedure.

As stated hereinbetore the quinazoline derivatives defined in the present

invention possess anti-proliferative activity which is believed to arise from the Class |
receptor tyrosine kinase inhibitory activity of the compounds. These properties may be
assessed. for example. using one or more of the procedures set out below:-
(a) An jn vitro assav which determines the ability of a test compound to inhibit the
enzyme EGF receptor tyrosine kinase. Receptor tyrosine kinase was obtained in partially
purified form from A-431 cells (derived from human vulval carcinoma) by the procedures
described below which are related to those described by Carpenter gt al.. J, Biol. Chem.. 1979,
254, 4884. Cohen ¢1 al.. J, Biol. Chem.. 1982, 257. 1523 and by Braun et al.. J. Biol. Chem..
1984, 259, 2051.

A-43] cells were grown to confluence using Dulbecco’s modified Eagle’s medium

(DMEM) containing 5% fetal calt’ serum (FCS). The obtaned cells were homogenised in a



N- net hyl pyrrolidin-2-one or dinethylsul phoxi de. The reaction is
conveniently carried out at a tenperature in the range, for exanple, 10 to
150[err]C. preferably in the range 20 to 80[err]C The

qui nazoline derivative of the fornmula I may be obtained fromthis process
in the formof the free base or alternatively it may be obtained in the
formof a savoeemsbse the acid of the fogwla HZ wherein Z pemehésmosaaani ng
defined hereinbefore. When it is desired to obtain the free base fromthe
salt. the a%ﬂﬂr S 8" efore
using a co Lé{r? |on§? procedure W‘?B‘?l whé%%e@%wfeoducFﬁ"g? tfﬁforsd;
conpounds minutdset 0-47CuThe supernetant wasRentrifiged ot 25:000:g11on 30 sumsesat 0143€. The

S tabi e oerlet il Was s sclh AR bl i ch4 QHBvliBE ST (e

formula | »hs 8eamidihe dnd 196 TALORXL 0K Stiféd e 1 hour at 0-4°C, and recefitrifupédadt! e

al kylating agent is. for exanple. any agent known in the art for the

al ky! at i onlQk00@efion k howrat ﬁrﬁ"ﬁoTbﬁl Bupefnatanb qontpiRing solubdisedbsesspierdyresine

am no- subs t@glssg&gl) e OF €xanpl e an ami no-substituted
(2-40Q) al ky rorl de oFi odi de. in the presence of a suitable

base as defi ned her-'atah@ﬁtpbmsmmlafﬂﬁlebadniesolmntoohhmedmamd@dtment as
defined herei nbefore and at a t n_t he g xarrpl e. 10 to
140[err]C. mveewéﬁ%nlwlmxns? @c# i"éfefatpﬁa' g"%%‘sﬁ

-15 - oa's (%ate.gl%Tntoﬁ)gq@V\%%l Zﬁﬁhlwater, OEQBfﬁﬁﬁwmw on of

t hose corrpou e fornu relin err] is an am no-substituted
( 2- 4C) al ko%9ulgf ampxturdef 12da0M mmgawnvbhnémtl R§ miM mageesiure sllpride ad distilled

sui tabl e base defin re fo orrpound of the formula I
wher ei n R &P "%1‘”@@‘?“5&@“{’5&]&'5)‘? MVG 618 P or a reactive derivative
thereof. with an apaépRstceinpodid Was dissolved in dxmemvﬁumuoﬁnwdmseamngea
derivative of a conpound of the fornmula | wherein

hydr oxy- ( 252 @M sRlytign whish pvas diluted with 49 mMé-lepgs lmffeb g@ﬁgmng I0 1% Triton X-100.
sul phonyl O)iﬁ%gé?'c%gl @%g ?(’Z%)I%Ylgéno §N§Q 566 ni SRR Eﬂ[lal volumes of this solution and

nmet hanesul pho oxXYy- he reaction Is
pr ef er abl y acalutiorof epidermal grhmhrfameﬂﬁé‘f Mudnﬂhwembﬂlmed nert sol vent or

G, 2,9 e Lo o A SRR s 5w ™
the productaddifioRbf 4 SARFONCTAIF06 1) irt Bistiliedrwiiera An eqﬂarmma{fem hginil a
hydr oxy-am no- (2-4C) al koxy group. the reaction of a conpound_ of the formula
| wher ei n Rplutiph of the peptide Arg-Arg-Leu-lle-Glu-Asp-Ala-Glu-Tyr-Ala-Ala-Arg-Gly in a mixture
of 40 mM Hepes buffer at pH 7.4, 0.1% Triton X-100 and 10% glycerol was added.

The test compound/EGF mixture solution (5 ul) was added 10 the test enzyme
solution (10 p!) and the mixture was incubated at 0-4°C tor 30 minutes. The ATP/peptide
mixture (10 pl) was added and the mixture was incubated at 25°C for 10 minutes. The
phosphorylation reaction was terminated by the addition of 5% trichloroacetic acid (40 ui)
and bovine serum albumin (BSA; 1 mg/ml. 5 pl). The mixture was allowed to stand at 4°C
for 30 minutes and then centrifuged. An aliquot (40 ul) of the supernatant was placed onto a
strip of Whatman p 81 phosphocellulose paper. The strip was washed in 75 mM phosphoric
acid (4 x 10 m]) and blotied dry. Radioactivity present in the filter paper was measured using
a liquid scintillation counter (Sequence A). The reaction sequence was repeated in the
absence of the EGF (Sequence B) and again in the absence of the test compound (Sequence

).

Receptor tyrosine kinase inhibition was calculated as tollows -



Is a 2, 3-epoxypropoxy or 3,4-epoxybutoxy group with an appropriate an ne.
The—teaction is preferahly carried _qut in the presence of a suitable inert

sol vent or diluent as defined hereinbefore and at a tenperature in the
range for exanple, 10 to 150[err]C, conveniently at or near 70[err]C.

When a pharmaceuti cal |l y-acceptable salt of a quinazoline derivative of the
formula | isWRIAMPWY for exanpl e a nonq@F-or di-aci d- addit i RGET/GBIGH0ISE a
qui nazol ine derivative of the fornula 1. it nmay be obtained for exanple. by
reaction of said conpound Wthlb@t(%ml e. a suitable acid using a-
conventi onal procedure. - st ated herei nbefore the qui nazoline
derivatives defi ned % inhibiiomFesent—i-nventidBn possess anti-proliferative
activity which is believed to arics_e%fromthe Class | receptor tyrosine

ki nase inhibitory activity of the conpounds. These properties may be
assessed. for exanplFhexieAgofinidbition Was thef detelisingd taathiedF cabmAidonde st -
(a) An in vitro_assay which determnes the ability of a test conpound
to inhibit tonrewdegivear iced@eor tyrosine kinase. Receptor tyrosine

ki nase was ai ned 4. ' Wl - 5 &ﬁgﬁ lwyed
from human \C}Ef val caéx(;:]llnggﬁrr% y%?ﬁgB%t%g@g%@éeé&g{é?&ﬁsggd%ﬁgév&1 | chlt%eree
rel ated to tE@Sstiniaised ighoodh bf/thChnmennaso-pharyageal cahcerRielilline EBem . 1979. 254.

Biol Crom . 1084, ogd oolsgyers elba nlo Wets of R By ol R10, 2 s KBRS Rpwen
confl uence usmdipgoviaiob 24 Burs i DIIEM SipplentinfedSvitiESh FOS (EhbEM-sthifpedRi O4NY

S[err] fetal calf serum (FCS). The obtained cells were hom)g{enl sed in a
WO 96/ 33990 growth was determined after incubatigm for 3 days by the extent of metabolisf NEBE/ 00961

hypotonic b . : t § | at
400 g for 181@%&2%&5%@3?; U%Bﬁ{heﬁlfigﬁcqjg%&sﬁf@g? %‘g@% %v\kgs&gen F‘?F’ tr}ééeé&gﬁ%g
n 30 T Hopes DU Lor AL oH T ot AL g ST al yoor ol 4 M benzan dine.
in pes buffer a cont ai ni n 0 gl ycerol, enzam di ne
and 1% Tri to??“f\?%ﬁ?“sstp}"rlﬁé(dvaﬂ'%?rcwﬁﬁg?ﬂ%ea‘i%‘cﬁlal?%er r]C, and recentrifuged at
100, 000 g fofe) 1 hour Agtn Givgb@ay Ina gr bﬁoﬁéﬂ?ﬁﬁli uii@gh&% ice (ARIPORUMIpRAVAER 'Fgfed

receptor tyrosine kinase. was stored in Iiq ni trogen.
t est pur posedetermifes theabilisy of sstaompaundsiubually admindsterd oialy as aball-millddd to a

F’eﬁ s OF . 88pdniioh A 0.4 gbiyBottatd) & Bhibithe MR KandyHrs U vt muBh Cufba 200

epidermoid carcinoma cell line A-431.

A-431 cells were maintained in culture in DMEM supplemented with 5% FCS
and 2mM glutamine. Freshiy cultured celis were harvested by trypsinization and injected
subcutaneously (10 million cells/0.1 ml/mouse) into both flanks of a number of donor nude
mice. When sufficient tumour material was available (after approximately 9 to 14 days).
fragments of tumour tissue were transplanted in the flanks of recipient nude mice (test day 0).
Generally, on the seventh day after transplantation (test day 7) groups of 7 to 10 mice with
similar-sized tumours were selected and dosing of the test compound was commenced. Once
daily dosing of test compound was continued for a total of 13 days (test days 7to 19
inclusive). In some studies the dosing of the test compound was continued beyvond test day
19. for example 1o test day 26. In each case. on the following test day the animals were killed
and the final tumour volume was calculated from measurements of the length and width of the
tumours. Results were calculated as a percentage inhibition of tumour volume relative 10
untreated controls.

Although the pharmacological properties of the compounds of the formula I vary

with structural change as expected. in general activity possessed by compounds of the formula



ort hovanadate, 0.1% Triton X-100, 10% gl ycerol, 200 [err]]l water, 80 [err]l
of 25 mM DTT and 80[err]l _of a mxture of 12.5 mM manganese chloride. 125
mM magnesi um chl oride and distilled water. There was thus obtained the test
enzyme sol ution. Each test conpound was dissolved in .

di et hyl sul phoxi de (DVMBSO) to give a 50 mM sol ution which was diluted with
40 M Hepes wideiassgocont ai ning 0. 1% Tri t gp_X-100. 10% gl ycerrmtT/aBasot®io DVSO
to give a 500 [err]Msolution. Equal volunes of this solution and a

sol ution of epidermal . grow tor (EGE:. 20 [err]ghim) wer ) .
[[err]-[er FWFM&T&%&%’&F&%&)&W@”&W&P% e °a°r\%‘1%§r}eﬂ(lggb Yem by
t he additm(g)"(lgaﬁd)(?gtion of ATP (100 [err]M in distilled water. An
equal volune of a 4 nmg/mM solution of the peptide
Arg-Arg-Leu-lle-Gu-Asp-Ala-Au-Tyr-Ala-Ala-Arg-Ay in a mxture of 40 nM

Hepes buffer at pH 0% Tk | %, @sycerol was added.

The test conpound/ g&—ﬁ?f"xy%ﬂ’%mg%ﬁgf’?n %@ Fe&?(r)%?){%g added to the test
enzynme sol ution (esty(b):+ JCs), irathe rarige, for exanmple, 69S-1 pdubat ed at 0-4[err]C for
30 m nutes. The ATP/pepti ixtyce.(10. Jerr]l) was added and the m xture
was i ncubated at Zéf'g‘r(gf'cg&?r%f/e‘#?mﬂé’b%ﬁ[’ﬁ‘ﬂ'é‘]"%ﬂﬁ%%%ﬁyl ation reaction was
term nated by the additi O&i?fdo%ttﬁé Qiaxshple, BCS & 200endwg.r /1) and

bovi ne serum al bum n ( BSA; ng/m. 5 Jerr]l). The m xture was allowed to
stand at 4[err]C for 30 mnutes and then centrifuged. An aliquot (40

[err]]) of the supeghat.an ! 1
phosphocel | ul ose pa .'b%f&ag%%ﬂ%?ge gg&s&ggdﬁ%%ﬁﬁé Eﬁ?gg‘% H@néaci d (4 x
10 m) and Exafipled Posbess actiitli f agproxiniaelpthe feliiwing) candentfatibhsur dosdsdi tesaga)

measur ed usi n% aliquid scintillation counter (Sequence A). The reaction
sequence werid @peat ed in the absence of the EGF (Sequence B) and again in

t he absence of the test conpound (Sequence OC). Recept or
tyrosi ne kinase inhibition was cal cul ated as foll ows - WO 96/ 33980
-17- Example TeQY GBO6/ HERAN
éog - (AP The ext e(r)f')t ! ggb?"lrﬁ’fwrt FJES‘{/@NQ hen determ ne)c(l ;'?Oa range of
concentrations of test conpound to give an I Cferr] val ue.

1 0.02 0.1

2 0.09 0.7

3 0.01 0.4

4 0.01 0.1

5 0.06 0.2

6 0.01 0.1

7 0.09 0.3

8 0.48 0.9

9 0.01 0.1

12 0.06 0.16

13 0.07 - 0.12

14 0.67 0.3

15 0.07 0.64

17 0.05 0.15

18 0.27 0.39

19 0.82 0.43

20 067 .53



(b) An in vitro assay which determnes the ability of a test conpound
t 0 <mphibit the EGF-stimilated growth _af the huyman naso- pharyngeal cancer

cell line KB. KB cells were seeded into wells at a density of 1
x 10[err] - 1.5 X 10[err] cells per well and grown for 24 hours in DVEM
suppl emented wth 5% FCS (charcoal -stripped). Cell growth was determ ned
after incubaWwees/33e80 3 days by the extt_a%_of net abol i sm of Nichesisnessp! | um
dye to furnish a bluish colour. Cell growmh was then determned in the

presence of EGF (1Q,ng/m) gi igithe _prﬁseﬂge of EGF (10 ng/m) and a test

conpound at a rang NC I ons. err] value could then be

cal cul ated. (c) An i n-msxglm;;sayl(i;gg(wgroup of athym c nude m ce
(strain ONU. Al pk) which determnes the ability of a test compound (usually
adm nistered orally as a ball-mlled suspension in 0.5% pol ysorbate) to
inhibit the growthgf xenograf f the n vul val epidernoid carcinoma
cell Iine A43 1. A-43 1 cells were maintained in culture in
DVEM suppl ement ed @2t h 5% FCS and 2nM gl u0.4%i ne. Freshly cultured cells
wer e -harvested by try psinizati o&nand I nj gﬁéed subcut aneously (10 mllion
cells/0.1 n1/rmuse)23i nto both f4%hks of alA@nber of donor nude nice. Wen
sufficient tunour material was avail able (after approximately 9 to 14
days). fragments of tunour tissue were transplanted in the flanks of

reci pi ent nude ni cdngddition alhof thy contpoupdsdesgribed in the@cenavpanyihg Bxamplés er

transplantation (f.est. D). Qraup 7 10 nice.w L Lar-sized
timpups werbes8R skl iR (afl EOR Relits ok uin o W 308 b BB 18,70
dai |y dosi rgrtiularahé coinponnd debciibed it ERarnple @ thefeirafier posbaabes @btiviey i tast(c) witht

days 7 to 19 inclusive). In sone _studjes the dosing of the test conpound
was cont i nAEDseyelHe of approximatelyd2.5mag/kexanpl e to test day 26. In each case.

on the followng te | e e?enﬁ i %Fﬁ#gﬁ#h
vol une was cal cul at%%o%n%%quﬁgg%%ﬁeﬁnﬁ@bﬁgﬁgt pan e\t/jviag)?' 0 e

t unour s. Resmpositior which zbmptises e uinazaling derbvativagfthe fomnblatli @ma of t unour
volunme rel ative to.untreated cantrols. ' . Al t hough th

phar macol ogfePacEly aFEpianE S el 35 defined brreinheforp AtioRARon Wi 2 i ¢
structural sHaARsRuRRIl {aBK diluéht 9LEHPH@ activity possessed by conpounds
of the fornmula %&\?\% 96/ 33980

- 18 -
PCT/ GB96/ 00961 | e dompasitionmey he isr farm switabledior oyl admiviswation: fonexample ay
doses in o "Frablfet Waﬁsu%f, f&rt}grem\{ ﬁ'ljection (including intraveous. subcutaneous, intramuscular,

intravascular or infusion) as a sterile solution. suspension or emulsion. for topical
administration as an ointment or cream or for rectal administration as a suppository.

In general the above compositions may be prepared in a conventional manner
using conventional excipients.

The quinazoline derivative will normally be administered to a warm-blooded
animal at a unit dose within the range 5-10000 mg per square meter body area of the animal,
i.c. approximately 0.1-200 mg/kg, and this normally provides a therapeuticélly-effectivc dose.
A unit dose form such as a tablet or capsule will usually contain. for example 1-250 mg of
active ingredient. Preferably a daily dose in the range of 1-100 mg/kg is emploved. For the
quinazoline derivative of Example 1. or a pharmaceutically-acceptable salt thereof. a daily
dose of approximately 1 10 20 mg/kg. preferably of 1 to 5 mg kg is emploved. However the
daily dose will necessarily be varied depending upon the host treated. the particular route of
administration. and the severity ol the iliness being treated. Accordingly the optimum dosage

may be determined by the practitioner who 1s treating any parucuiar patient.



tests (a), (b) and (c):- Test (a):- I err] in the range, for

exanple, 0.01-1 [err]M ) Test (b):- I err] in_the range, for
exasnple, 0.05-1 [err]M . Test (c):- 20 to 90% i nhi bition of
tumour vol ume from a daily dose in the range, for
exanple. 12.5 to 200 ny/kg. Thus, by way of exanple, the

conmpounds degghésge i N t he acconpanyi ngszg(arrpI €S possess acpricBYysabel
approximately the follow ng concentrations or doses in tests (a) and (b).
Exanpl e Test

(a) . _Test (b ) . . )
IClerr]([err]M | éf:g}thgﬁ %F\.ﬁh&,‘ gspect ofthe- present mvenuoththere is prov1dedaol 02
0.1 quinazogne4 derivative of the formuﬁ-l%gdeﬁned hereinbei(')o?eot?r use in a method of 3

0.01 0.1
5 treatmet®f the human or aginml body by therapy. 6 0.01
8 4118 0. 9sz7have found that theOCOg;x%ounds of the presgglaﬁvention possess 01 8
32 15 anti-Brofiferative properties Suchfas anti-cancer properties whish are believed to &is8 from

: 14 .67 :
0. 07 their Classd zeceptor tyrosine kinase ?nh?bjtory activity. Acgop_réggly the compoungs of §1e15
(1)8 45 presg'n %zventibrb%e expecttd 'be %setéu% in the treatmegt. éétgliseases or medicd! conditions

mediated alone or in part by Class 1 receptor tyrosine kinases, i.e. the compounds may be used
to produce a Class I receptor tyrosine kinase inhibitory effect in 2 warm-blooded animal in
need of such treatment. Thus the cdmpounds of the present invention provide a method for
treating the proliferation of malignant cells characterised by inhibition of Class [ receptor
tyrosine kinases. i.e. the compounds may be used to produce an anti-proliferative effect
mediated alone or in part by the inhibition of Class I receptor tyrosine kinase. Accordingly
the compounds of the present invention are expected to be useful in the treatment of psoriasis
and/or cancer by providing an anti-proliferative effect, particularly in the treatment of Class 1
receptor tyrosine kinase sensitive cancers such as cancers of the breast, lung, colon, rectum,
stomach, prostate, bladder. pancreas and ovary. '

Thus according to this aspect of the invention there is provided the use of a
quinazoline derivative of the formula 1. or a pharmaceutically-acceptable salt thereof. as
defined hereinbefore in the manufacture of a medicament for use in the production of an
anti-proliferative effect in a warm-blooded animal such as man.

According to a further feature of this aspect of the invention there is provided a
method for producing an anti-proliferative effect in a warm-blooded animal. such as man, in
need of such treatment which comprises administering to said animat an effective amount of a
quinazoline derivative as defined immediately above.

As stated above the size of the dose required for the therapeutic or prophylactic
treatment of a particular proliferative disease will necessarily be varied depending on the host
treated. the route of administration and the severity of the illness being treated. A unit dose in
the range. for example. }-200 mg/kp. preferably 1-100 mg/kg. more preferably 1-10 mg/kg is
envisaged.

The anti-proliterative treatment defined hereinbefore may be applied as a sole

therapy or may involve, i addition to the quinazoline denvauve of the invention. one Or more
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PCILGRI6/ 00961 Exanpl e Test (a) Test (h)
ICerr]([err]M 1 derr]([err]M 21 0. 08
0.12 22 0.1 0.19 23
0.08 0. 16 In addition all of the conpounds

descri bed i nwigwgsggonpanyi ng Exanpl es Qgssess activity in perGBIC)09sY t h
ED[ err] values of |ess than or equal 00 ngy/kg/day. In particular. the

Wi U an EDOBET ok ieiods Sfbeapsn Ry AT ”%%%%%%ﬁmmmmwxﬁcor .‘nff%o

a further agasge nﬁfse SellR1dd To) forQarmblR] Witbtic iRhibitbrd cfdr exapipier vinlslasting,c al
conposi tion which conprises a quinazoline derivative of tn formul a a
phar maceut ivindesipe ansodparelbine; whuli in dispssembly inhibitogssuchaas tol; ing agents, for ©

The.conposi il skt EREGH Rl aRiERRapR sl b St |

exanpl e as Saflicrburadil, Gogafuf,inethatrexdte, cymsine atabinaside apdiydraxyusea.nr fodcxagtple.

Ster ?Yi"!ilwgﬁl‘étp%?é%é%gp' pabsie it in PPt B ARRIIAPONS 20PHH o an
oi nt ment ort &qgl {(814-diffdrAD- A AL Slog@inaRNinESvimethyDROS| tOry.
e

I n general conp05|t|ons may be prepar ed in a conventional manner
usi ng co nveneth)daainobidhqmnhﬂaglutamlc acid; intercaluting aptibiesiss (forexamplejaddamyein.y | |

o B LY Reibeh St SRl B OGS BPhcfibas tofoibithdrasd Bifilld o L
appr oxi mat edxgmple’etopdsideBd@mptithecin) bﬁaldgwamlbopsqommﬁdssfoaexample interferon;

therapeutical | y-effective dose. A unit dose for h as t or
capsul e wi | antichommpnes. fon examnple antigestrogens,such as tamoxi “PPFEP

Pr ef er abl yeéddg@*vatﬁezﬁ(#&b&@ﬁ *&Bﬂﬁ}@fhyﬁrox% gqgolkg.armu&memd For the

gui nazolin armaceuti cal @‘ accept abl e salt
thereof. a ptapio;tammnea)rdbr apmpdbdﬂﬂﬂe:h;agdmstaoemﬂcﬁ/augmﬂpﬁ @ﬁsmeyemf 1to5

/kg is e oye dai | 0S
ggpegd: ng E%BW%PE}&% e ‘P@ﬁ‘PE °If‘ﬁ "gi%‘?‘gfs? ?iﬁé aM’c’ﬁn}’l\ il s Fon.
gnd the sevgichlaythebe diliosed kmspé@s iPa@nt Ajsplicasbn mmomagﬂoyexampxmm[aum
osage

(1H-1,2,4- triazol-1-ylmethyl)-1,3-phenylene]bis(2-methyipropionitrile), and. for example,
inhibitors of Sa-reductase such as 17p-(N-tert-butylcarbamoyl)-4-aza-3a.-androst-1-én-3-one.
Such conjoint treatment may be achieved by way of the simultaneous. sequential or separate
dosing of the individual components of the treatment. According 1o this aspect of the
invention there is provided a pharmaceutical product comprising a quinazoline derivative of
the formula 1 as defined hereinbefore and an additional anti-tumour substance as defined
hereinbefore for the conjoint treatment of cancer.

As stated above the quinazoline derivative defined in the present invention is an
effective anti-cancer agent, which property is believed to arise from its Class I receptor
tyrosine kinase inhibitory properties. Such a quinazoline derivative of the invention is
expected to possess a wide range of anti-cancer properties as Class I receptor tyrosine kinases
have been implicated in many common human cancers such as leukaemia and breast. lung.
colon. rectal. stomach. prostate. bladder, pancreas and ovarian cancer. Thus it is expected that
a quinazoline derivative of the invention will possess anti-cancer activity against these
cancers. It is in addition expected that a quinazoline derivative of the present invention will
possess activily against a range of leukaemias. lymphoid malignancies and solid tumours such

as carcinomas and sarcomas in tissues such as the liver. hidney . prostate and pancreas.



may be determ ned by the practitioner who is treating any panticul ar
patient. WO 96/ 33980 _ =20 -

PCT/ GB96/ 00961 According to a further aspect of the present
invention there is provided a quinazoline derivative of the fornula | as
defined hereinbefore for use in a nethod of treatnent of the human or

ani mal bodywasishsoapy - Ve Jave found that the memgssenoss of the
present invention possess anti-proliferdtive properties such as anti-cancer
properties which are believed to arise fromtheir ss | receptor tyrosine
ki nase i nhi bit ory Wisfugherexpested shatiaqyinazoline deriyative o @leb‘?"ei‘ﬁ'@ ]é%"é?ﬁgl

i nvention a6 g&ﬁg&ﬁﬂe} HRlvihg bitedshR iR prSHferatbn Sich@8 p&stiasis ani@di cal
conditionsﬁnxgl(?r ed a onégs%%si n par% by Class | receptor tyrogi ne ki nases,

i .e. the cenjpnprosativchypéreroplye@PH). pr oduce a Class | receptor tyrosine
ki nase inhibitory ef.fect in a war | ooded .ani.mal . .

treatment. Thus the&!¥ ?Ppt&!’ﬁ&p'ﬁrfedt a&xgtggmnei ‘é‘ﬁ%‘t"?8ﬁ‘?‘gﬂ‘6’3f“b"3‘@}ﬁr¥& hod for
treating tH@adiPthe treitdiehOST 2a8itioRd) idesoriets oTRblhslarGhiowmdh dhichebletant célhi bi ti on
of Class | receptor tyrosine kinases. i.e. the conpounds may be used to
produce ansignailinghyowsy efiregepios tyrpsivekingse gnzyimes of POfESCERtoR throsie kingse  he

inhibition of C a . ' |- ' t ds
of the. pr eBPeh g & e bitcried ByRinc AR Erm i e OV SenlERILE
psori asi s piRderfocaaample, mflapntation) angiogenesis; vasqularirestenosis. immunblogical
particularly in the treatpent ézf d as%I receptor 't:}I{r@Si ne ki.nase sensitive
cancers sugiforderscpanereptitis, kidpey-dipgase and blastneyte magpgiic dmﬁf"zg%nﬁch,
prostate, bladder. Thaffefifch illhoWVs iHustrated in the following RbHEliAGER Elafipldsa t hi s
aspect of the invention there is provided the use of "a quinazoline

deri vat i vewhicht indessothenwise stated a phar maceuti cal | y-acceptabl e salt thereof.

as defined hereinbefore in the manufact ur N [ n the
production of an Zﬁﬁﬂm‘ﬂ“f@feﬁ‘f%edg‘}‘# g%ﬁ"?’& egaﬂv%a?]r?g %%ﬁéﬁﬁéﬁg‘fﬂ such
as man. procedures were cA¥ie@ oGt afi@r fethoalfof résitiial Sobids such aolrving apems pgct of the

invention there is provided a nethod for producing an anti-proliferative
effect in dlwstiom wiless eterviss sted magssiu SulBle 5 USHLAP d57ing abep fareReaRisn.

whi ch conpghﬁﬁ&updninistering to said animal an effective anmount of a
qui nazol i ne derivative as defined i nmedi atel y above. As

stat ed above the si(iik opératitns wkpsearriehplit atambient terhperatine, thatds in the tange

necestar i | 88°6 a5 teon Bmiplyetf il st Sl v@ ol sease wll

(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) vields are given for illustration only and are not necessarily the maximum
attainable; '
(v) melting points 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: L. triplet: m. multiplet. unless otherwise stated
end-products of the formula | \\ere dissolved in CD,SOCD: for the determination of NMR

values:



treated. the route of admnistration and the severity of the illness being

treated. A unit dose in the range..far_exanple 1-200 ny/kg—preferably

1-100 ng/ kg. nore preferably 1-10 ng/kg is envi saged. The
anti-proliferative treatnent defined hereinbefore may be applied as a sole
therapy or may unsolve. In addition to the quinazoline derivative of the

i nvention. OWe 9683980 e . WD 96/533980 PCT/GB96/00961

-21" - PCT/ GB96/ 00961 ot her anti-tunour

subst ances, for ex e cytotoxic or j nti.-. I HhﬁL for
exanpl e those se|e??@h“P?ﬁﬁ?“%ﬁP*E%Eﬁ%%%@ﬁﬁﬁ%@fP@“FFE%%??% gﬁ forq§§%%gle
Vi nbl ast i nepy tHin84RS ti8madgraphy Ort)binka-red @R) bt NMR shalysienbl y i nhi bitors such
as taxol; alkylating agents, for exanple cis-platin, carboplatin and

cycl ophosphani de; dniii) rthe fablowingabbrevigtionshayp beenisedyor our aci |, tegaf ur,

met hotrexate, cytosine arabinoside and hydroxyurea, or. for exanple, one of

the preferred antinetabolites disclosed in European Patent Application No.
239362 such as N-{5-[ NDMF4- di NNHimethylferthathidé; oxoqui nazol i n- 6-yl met hyl ) - N-
met hyl am no] - 2-t henoyl } - -glutgniﬁgfchﬁb.intercalating antibiotics. for
exanpl e adriamycin, mt i n dmethysRpEas:. enzynes, for exanpl e

asparagi nase: topoi sonemfse i NfaiBhddeéfaranf Or exanpl e et oposi de and
canpt ot heci n; bi ol ogi cal response nodifiers for exanple interferon;

anti - hormones, for exarP¥é& ant N¥dimethvlaeetamid®y as t anoxi fen. for exanple
anti androgens such as

4' - cyano- 3- (4-fl uorophenyl sul phonyl ) - 2- hydr oxy-2-nmet hyl -3' - (tri fl uoronet hyl
)- propionanilide or, for exanple LHRH antagoni sts or LHRH agoni sts such as
goserelin, leuprorelin or buserelin and hornone synthesis inhibitors. for
exanpl e aromatase inhibitors such as those disclosed in European Patent
Application No. 0296749. for exanple 2.2'-[5- (1H 1, 2, 4-

triazol -1-yl methyl)-1, 3- phenyl enel bi s(2-nmet hyl propionitrile), and for
exanple, inhibitors of 5[err]-reductase such as

17[err]-([err]-tert-butyl carbanoyl)-4-aza-5[err]-androst-1-en-3-one. Such
conjoint treatnent nay be achi eved by way of the sinultaneous. sequenti al
or separate dosing of the individual conponents of the treatnent. According
to this aspect of the invention there is provided a pharnaceutical product
conprising a quinazoline derivative of the fornmula 1 as defined

her ei nbefore and an additional anti-tunmour -substance as defi ned

her ei nbefore for the conjoint treatnent of cancer. As stated
above the quinazoline derivative defined in the present invention is an



effective anti-cancer agent, which property is believed to arise fromits
Class | receptor tyrosipe Kinase_inhibitory properties. Such a qui nazoline
derivative of the invention is expected to possess a w de range of
anti-cancer properties as Class | receptor tyrosine kinases have been

I nplicated in many common human cancers such as | eukaem a and breast. |ung.
col on. rect avpoasisemch. prostate. bl add pancreas and oOVaptR/GBROGHSE -
Thus it is expected that a quinazoline Uerivative of the invention will
possess antJ -capcer activity against these cancers. It is in addition
expect ed thé?mﬂi}tﬁi nazol i ne derivative of the present invention will
possess activity aganbaire of 4-431@0l0pd-4'LfRidFGBITINdY-6-Hy iR T-dethBtygtliharslines and
solid tumours such as carcinomas and sarcomas in tissues such as the

liver. ki dhkg) 3peesphalinepranyi chlorde fldmer. Chem.Soc.\18A5,G7373630.62 g), potassium

- 22 - . 1 ° I £ gl urt her
expect od t FAPOU(3S 828 DM (50 m) Sl s i b 0 80°C for 2 b e
activity agestioni(0.bighef 3-thosgholinspropyl chluridowasadded andthe alixtudeavashesed fo802Ci on
such as ps?ri si s and beni gn Bhoséat%@ pertroph gBPI—% ) LItis
al so to be ‘ﬂ'x'g&‘f'e ‘T‘H’H‘t’“"ﬁ%{ﬂﬁ HEEHARNEE ‘Hﬁs@g‘lf ted, h?W'éH‘EWBﬁP‘Wﬁ"Fl be
usef ul in bPeolufhBiiiogtiphy dlink 'aQPPinixtire OF B SaceiateaRH métahoKis Qitfellt, iTheWhi Ch

aberrant cell signalling by way of receptor tyrosine kinase enzynes or
non- r ecept anatarial sacohiainéd wiasrecrysiallisad<from todhemdi Mhera way thus gblainedt i f i ed

tyrosi ne Ki en s ar.e involved. h_di sorders ncl ude e | e,
o1 armat | 40 R BRGoRulnd D RebErY-5 T ORS00 20 SHAT
pancreat it ngp. HOA2ECdi sease and bl astocyte maturation and inplantation.
The invention will now be illustrated in the f)olslg(g\?/i r%%)non-l imting

. 3.95 (s,

Exanpl es i NMRiSprctrumy L gn.2Het-4f do 6iDad-4m. 4H -4.2 (4 JHR V@8 B ons
were carri i 0y ol Qt v tgl ' nd wor k-up procedures were
carried outqq‘a "t&e}})' ?'gr(r%\'/gygg (?‘gglﬁifuslé?&sz)ﬁ'ggqgﬂc “as drying agents by
filtration Eleméngsd Amalysisr found G 587eH. Srdgheki.lim sul phate was used as a drying

agent for nj | utions; . ) %fi I ) operations were carried out
at anbi ent %Zgﬁpém&%e.q“{r?ﬁd‘;'%gsl'iﬂnst“h@'Paﬁ e 18-25[err] C and under an

at nosphere of an inert gas such as argon: (iii) colum
chromat ography (by the flash procedure) and medi um pressure liquid

chr omat ogr aphy ( MPLX}e 4nSi-ehlprerd-Sunseanilino)ni=hydroxy-Zmethgxyquingzpling ysed as a 9385)

or

starting material was obtained as follows:-

6.7-Dimethoxy-3 4-dihydroquinazolin-4-one (European Patent Application No.

0 566 226. Example 1 thereof: 26.5 g) was added portionwise to stirred methanesulphonic
acid (175 ml). L-Methionine (22 g) was added and the resultant mixture was stirred and
heated to retlux for 3 hours. The mixture was cooled to ambient temperature and poured onto
a mixture (750 m)) of ice and water. The mixture was neuiralised by the addition of a
concentrated (40%) aqueous sodium hydroxide solution. The precipitate was isolated. washed
with water and dried. There was thus obtained 6-hydroxy-7-methoxy-3.4-
dihydroquinazolin-t-one (11.5 g).

After repetition of the previous reaction. a mixture of 6-hyvdroxy-7-methoxy-3.4-
dihvdroquinazolin-4-one ( 14.18 g). acetic anhydride (110 ml) and pyridine (14 ml) was stirred
and heated 10 100°C for 2 hours. The mixture was poured onto a mixture (200 ml) of ice and
water. The precipitate was isolated. washed with water and dried. There was thus obtained

o-acetoxy-7-methoxy -3 d-dihvdroguinazolin-4-one (13 g. 73%)



Merck Lichroprep RP- 18 (Art. 9303) reversed-phase silica obtained fromeE.
Me ~ek——2Dar st adt ... -Gerhnany. (iv) vields are qgiven for

illustration only and are not necessarily the nmaxi mum attai nabl e;

(v) nmelting points were determined using a Mettler SP62 automatic nelting
poi nt apparatus. an oil-bath apparatus or a Koffler hot plate apparatus.
(vi) the struowosessssof the end-products @k.the fornula | werpcnendsioossed by
nucl ear (generally protoni magnetic resonance (NVR) and mass spectral

t echni ques: \Rf 0 ' 0 hﬁ? I hid 1 Wl e asur ed
on the delta scé € andﬁl'gz%ﬁiéar)r‘j'gfsb??g?%(g’s fZ’g(s’zm'v\%w §§ i?%l %‘8’326&!?,
singlet: d.lHpublet: 1. triplet: m nultiplet. unless otherw se stated

end- products of the,fornula 1 ywere dissolved i.n r SCII? for th

det er mi nati on of NI\A%“' IgRgttien .°¥\§‘e previous s\ﬁ??*%?‘?%@%& g'aéemxy' _'n_“e"{mxy‘f"“

- 23- _ dihydroquinazolin-4-one (15 @?H&ﬁ?@ﬂ&%ﬁéls mi) and DMF (4. ¥il) was stirred and

I nternmedi ates were not generally fully characterised and purity was

assessed byheatgdito O83(efor 4 howryaTbe mixtuse wasicayled joAmbient gampgerayre gnd tyrrhionyl
TRV im0 DA e been v

di met hyl sul plethekgtfhinazoline, hydrochloride salt, Wilich was used edthad faltief purification.
DVA N, N- di et hyl acet am de. . ) -

A mixture of the material so obtained. 3-chloro-4-fluoroaniline (9.33 g) and
isopropanol (420 ml) was stirred and heated to 90°C for 5 hours. The mixture was cooled to
ambient temperature and the precipitate was isolated. washed in tum with isopropanol and
methanol and then dried. There was thus obtained
6-acetoxy-4-(3'-chloro-4'-flucroanilino)-7-methoxyquinazoline hydrochloride salt (14 g,
56%); .

NMR Spectrum: 2.4 (s. 3H). 4.0 (s. 3H). 7.5 (t. 1H), 7.6 (s. 1H). 7.75 (m. 1H). 8.05 (m. IH),
8.8 (s, 1H), 8.95 (s. 1H), 11.5 (broad s, 1H).

A concentrated aqueous ammonium hydroxide solution (30% weight/volume,
7.25 ml) was added to a stirred mixture of the material so obtained and methanol (520 ml).
The mixture was stirred at ambient temperature for 17 hours and then heated to 100°C for 1.5
hours. The mixture was cooled and the precipitate was isolated and dried. There was thus
obtained 4-(3'-chloro-4'-fluoroanilino)-6-hydroxy-7-methoxyquinazoline (10.62 g. 95%).
m.p. >270°C (decomposes):

NMR Spectrum: 4.0 (s. 3H). 7.2 (s. 1H). 7.4 (1. 1H). 7.8 (s. 1H). 7.85 {m. 1H). 8.2 (m. 1H).
8.5 (s, 1H), 9.45 (s. 1H). 9.65 (s. 1H).

Example 2

A mixture of 4-(3'-chloro-4'-fluoroanilino)-6-hydroxy-7-methoxyquinazoline
(1.14 g). 2-(pyrrolidin-1-yhethyl chloride hydrochloride (0.607 ¢). potassium carbonate (3 g)
and DMF (28.5 ml) was stirred and heated to 90°C for S hours. The mixture was cooled to
ambient temperature and poured into water. The precipitate was isolated. dried and purified
by column chromatography using a 9:1 mixwre of methylene chloride and methanol as eluent.

The material so obtained was recrystallised 1rom ethanol.  There was thus obtained
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4-(3'-chloro-4'-fluoroanilino)-6-hydroxy-7-nethoxyqui nazoline (1 g),
3- nor phol i nopropyl chloride (J. Amer, Cheny.Soc., 1945, 67, 736; 0.62 @),
pot assi um carbonate (2.5 g) and DM (50 m) was stirred and heated to
80[err]C fo'bv(;gg'ﬁ s. A further portion 2%(2. 1 g) of 3-nor pho&&ﬂ%p%mll

e our. The

chl ori de was a and the m xture was heated to 80[err]C for

mxture was filtered and the filtrate was evapo d. .Ih S | S
purified b‘ir(%ﬁbl?mﬁcflﬂ"mlw}' AR '%Y’?@M‘%ﬁ%”&’f‘%@# ?dléglg\t,gt e and
met hanol agsegy weplig7-8gecrmt eri al so obtained was recrystallised from

tol uene. There was thus obtained

4- (3" - chl oNMRISpéctum: d3m, #Hb R-67mdDAS (t62H)3 3885381 -2 8p2Bh IS cMPnkdol i ne

0.69 g, 50¢ . < trypymt 2.0 2H). 2.45 6H) ,
$% (m 4%81/?‘%).’3@{“3%&2%]1.2&‘&3?)}(@ (gw)g%e@??n 1H) o (H% 1H) . o (2
2H). 8.1 (Blemkhbal ARalYsié:FouddiT, 601;H,(554; NLHB4; El enent al Anal ysis: Found C.

58.7: H 5.3: N 12.2; errlH err FN_er.r err] requires C. 59.1: H.
28 T 1o CIFN.O vequites C, bl 4 51T Na4sf] L err] rea

4-(3'-chloro-4'-fluoroanilino)-6-hydroxy-7-mnmethoxyqui nazoline used as a
starting material was obtained as follows: -
6. 7- Di met hExympleBd di hydr oqui nazol i n-4- one (European Patent Application No.

0 566 226. Exanple | th £ 265 g add L onwi . st red
et hanseul phoni b ad) ATy P 43 -cblor ) AR RicF5 BBl SR Binabift ©
resul tant g3 by, 0-méphdlinobth@bhidide hpavoetlofide (095! ) potassium carbonate (316} aridxt ur e

was cool ed to anbient tenperature and Eoured onto_a m xture gﬁzéo m) of ice
and wat er . DME (4A sl)yas stieed and heatsd 1o:209C5or hé hawra; Themixsyre was seRledhor at ed
(40% aquequs.sodi u ' [.QN - Wk & V | 5l vaki

washed w ¢ AP ribpiE R pATRlo A Tnf BRROBRE Wl Sl Bed &8 kiR

6- hydr oxv- byrelurmchrénatogtaphydssingia h hmiktire-of methy lene thidridy and methanol as cluent.

After repetition of the previous reactjon a m xture_of .
6~ hydr oxy - AheuRHesay seobfainedvas TarrysiaAN e T FSoRroRAaol THErs yag hus ghtained
anhvdri de (4l&QcKihdo-ARhofbhiliHd) R nlelifox{6)(2UAsiphdlinbéthsky )quirazbind @2 d,55%),

100[err]C for 2 hours. The m xture was poured onto a m xture (200 m) of
ice and wan@r229f2°Greci pitate sas isolated. washed with water and dri ed.

There was LR SRLALACLs R ATTIIN: TS fo (. sl innzrh  4rgne (13
- ‘7-.4 (t. 1H). 7.8 (m. 2H). 8.1 (m. 1H). 8.5 (s. 1H). 9.5 (s. 1H):
Elemental Analysis: Found C. 57.5: H. 4.9: N, 12.7;

C»yH2CIFN,0; 0.25H,0 requires C. 57.6. H. 5.1: N, 12.8%.

Example 4
A mixture of }-methylpiperazine (43 ml). 6-(2-bromoethoxy)-4-(3'-chloro-

4'-fluoroanilino)-7-methoxyquinazoline (1.6 g) and ethanol (48 ml) was stirred and heated to
reflux for 20 hours. The mixture was evaporated and the residue was purified by column
chromatography using a 4:1 mixture of methylene chloride and methanol as eluent. The
material so obtained was dissolved in a mixture of methylene chloride and methanol and a
saturated aqueous sodium bicarbonate solution was added. The mixture was stirred and
heated 1o reflux. The mixture was cooled to ambient temperature and the precipitate was
isolated and dried. There was thus obtained 4-{ ¥-chloro-4'-fluoroaniimo)-7-

methoxy-6-[2-(4-methylpiperazin-1-yliethoxy jquinazoline 10.936 g. 38%0). m.p. 88-92°C.



WD 96/ 33980 - 25 -
PCILCBA6/00961 NMR Spectrum 2.3 (s—3H), 3.8 (s, 3H), 7.3 (s, 1H), 7.8

(s, 1H), 8.1 (s, 1H), 12.2 (broad s, 1H). After repetition of
the previous steps, a mxture of 6-acetoxy-7-nethoxy-3, 4-

di hydr oqui nazol i n-4-one (15 g), thionyl chloride (215 m) and DV (4.3 m)
was stirred awvolodmasgoed to 90[err]C for 4 ?ours The m Xt ur e pEAgcEeRbses to
anbi'ent tenperature and the thionyl chl 6? de was evapor at ed There was t hus

i o s UK Spbrm; 245 A 2 e EaBy £ oroadm, 450, 28 Bk 3 6D 1 ne

meterial s 9t MY ot AO1H a6 0 | 68, 115 83 (s (o gy opanol

(420 M) was and heat ed for hour's e m xture was cool ed
to anbi ent Ebnpmamnnlmsaﬁdun&fésﬁrhﬁ.éﬁtbltbﬂxzas i sol ated. washed in turn

W th . isopropa and .t rd e was thus obtained
6- acet oxy- 4-R32% PYiTTro) -7 et qui nazol i ne hydrochl ori de
il e e L A R
salt (14 g, 56%; NWR Spectrum 24(5 3H) 40(5 3H) 7.5 (t. 1H) 7.6
(s 1H. 7.75 (m 1|—?l 1H) (s.. 1H), 11.5 (broad
1H). w&m ﬁha’flé)d* @qeklew -&ﬁ‘ﬁmlhmmrmeﬁwwrmww

(30%""8'9ht£sé)§(§#ﬁﬁ ‘?%) d wsR @ stirred mxture of the material
so obtai ned an %ﬁ%no? 28% qg#‘ea m xture was stirred at anbient
tenperature for 17 memmoﬂ-ﬁhdﬂoime@ﬂfhdmamlmmﬁmxﬁ7Jixddmx_wqmnﬁobnen xture

led and .t ta | at e d d . th

ool nad 1 (0B F-gismodans 7 sl pauseicahons (1 a0 DN |t s Bied
10. 62 g. 958@& hemea to es’&t%feﬁ Shéurk d?ﬁ@ﬁﬁ@&@%\)as fitlMRd &wm&mmte &aﬁe\/agoraéhﬂ 7.2
(s. 1H. 7.4 (t. 1H). s. 1H). 7.85 (m 1H). 8.2 m (1 ,

9.45 (s. 1Hfhe GSGgewp by celummsheontography using ethyl a:emwmi@nbf“l‘here was
4-(3'-chlor 1
2-(pyrroli dﬁ‘néfs&iﬁg?m?%%ﬁoég'ﬂydFgl)é\m.orﬁsd&g %‘Y'g%?%g‘%&@?%‘é‘és& m;ﬁd}k
carbonat e (8, W%)nch. 282°((@Ecompates);was stirred and heated to 90[err]C for 5
hours. The re was _cool to e t enperat ur poured into
hater. The DMK Sprmims 33 6 pRsB i S mattD: pah-nFacr S u SHL 7 rmm. T,
chr omat ograpfgg(y,qm'q; B )83 (Ui A, & s Qeipmy | ene chI oride and net hanol as
el uent.

! Elementat Analysis: Found C, 48.0; H, 3.3; N, 9.8;

C7H;(BrCIFN;0; requires C. 47.9; H. 3.3; N, 9.8%.

Example 5

A mixture of di-(2-methoxvethyl)amine (1.66 mi). 6-(2-bromoethoxy)-4-(3'-
chloro-4'-fluoroanilino)-7-methoxyquinazoline (1.6 g) and ethanol (48 ml) was stirred and
heated to reflux for 18 hours. A second portion (0.53 ml) of di-(2-methoxyvethyl)amine was
added and the mixture was heated to reflux for a further 18 hours. The mixture was
evaporated and the residue was partitioned between ethyl acetate and a saturated aqueous
sodium bicarbonate solution. The organic phase was dried (Na,SO,) and evaporated. The
residue was purified by column chromatography using a 97:3 mixture of methyiene chloride
and methanol as elueﬁt. The material so obtained was dissolved in isopropanol. water was
added and the mixture was stirred for | hour. The precipitate was isclated and dried. There
was thus obtained 4-( 3'-chloro-4'-fluoroanilino)-7-methoxy-6- ! 2-[di-1 2-methoxy-

ethyhaminojethoxy }quinazoline (0.95 g. 53%). m.p. 73-74°C:



The material so obtained was recrystallised iromethanol. There was thus
obt ai ned WO 96/ 3380 ] -26 -
PCT/ GB96/ 00961 B

4-(3' (chloro-4'-floroanilino)-7-methoxy-6-(2-pyrrolidin-1-ylethoxy)qui nazol
ine (0.813 g, 55%, mp. 187-188[err]C, NWR Spectrum 1.7 (m 4H), 2.6 (m
4H), 2.9 (t woddzess 9 (s, 3H), 4.2 (t. %51)72 (s, 1H), 7.¥criGposhbi6r 7.8
(m-2H). 8.1 (m 1H), 8.5 (s, 1H), 9.57¢(8  1H); El enental Analysis: Found

oo 20 1 Bk Sicopieming & o bl 50358 b SIS L AP & U IE50S
4- (3" -chl Of.ﬂ(esgm,lvtéﬂzpﬁmb.hraﬁgjzﬁ),lamothemjs.  PRY W EDP! i ne (1.62 g),

2- nor phol i no ori'de hydrochl ori de go. 5 g), potassium carbonate (3.6
g) and DVFElerhéntal Analysis: Found ©.h6ahdl, B&aNedlBo 90[err]C for 1.5 hours. The

m xture wa 0 | ent. t aiur a. an ured into water. The
preci pitat 23&@@?@6#‘3’(@56 ﬁﬂ#‘éea%;ﬁg'&bﬁf‘l&?ilgdﬁb%bol umm chr omat ogr aphy usi ng
"a 9:1 mxture of nethylene chloride and nmethanol as eluent. The material so

obtained was recrystallised fromisopropanol. There was thus obtained
4- (3" - chl okxample® uor oani | i no) - 7- met hoxy- 6- ( 2- nor phol i noet hoxy) qui nazol i ne

1.2 g, 55%, . A229: | L, 2H),
8 (m 4H)/? 39 ( é%%‘ﬁ??gﬁf?%@.‘“&z %ﬁ.‘ﬁ%g'm 0315 fﬁbd@x%ﬁzm%@wi'%n%%'ﬁ% (mH)
2H) . 8.1 ((Bg)l1Hdinfethylérinodthiyl chiride hydroghiprided1cnginpathssituredaghonate (F:5 ghandC.
R
1-met hyl pi pafR&NREe aﬁ&ﬁbﬂﬁw intcBwiter: e pRRigiate/Vasdsdidted &idl difed- The material so

4' -fluoroanilI'i no) - 7-net hoxyqui nazoline (1.6 g) and ethanol (48 ml) was
stirred andbtained was pusifiedrhyfcolumrr chromaiographysusingad: kimixwresot meshydsng sblosded and

the res 'd “%nd’%%m%l iag i:l%gntb Xné fHaH:pigl so obtained was triturated under diethvl ether and

recrystallised from aqueous ethanol. There was thus obtained

4-(3'-chloro-4'-fluoroanilino)-6-(2-dimethylaminoethoxy)-7-methoxyquinazoline (1.7 g,
46%), m.p. 133-135°C;

NMR Spectrum: 2.3 (s, 6H), 2.75(t, 2H), 4.0 (s, 3H), 4.25 (t. 2H), 7.2 (s. 1H). 7.3 (m, 2H),
7.4 (t, 1H), 8.1 (m. 2H), 8.5 (s. 1H). 9.5 (broad s. 1H):

Elemental Analysis: Found C. 58.2: H. 5.2: N. 14.3:

C,9H2oCIFN,0, requires C. 58.4: H. 5.1: N, 14.3%.

Example 7

A mixture of 4-( 3*-chloro-4'-fluoroanilino)-6-hydroxy-7-methoxyquinazoline
(1.5 g). 2-dicthylaminoethyl chloride hydrochloride (0.82 g). potassium carbonate (3.5 g) and
DMF (38 ml) was stirred and heated to 90°C for 2 hours. The mixture was cooled to ambient
temperature and poured onto ice (75 ml). The precipitate was isolated. recrystallised from a
2:1 mixture of isopropancl and water and dried. There was thus obtained
4-(3'-chloro-4'-fluoroanilino )-6- (2-diethylaminoethoxy )-7-methoxyquinazoline (0.98 g.
50%). m.p. 154-156°C:
NMR Spectrum: 1.0 {t. 6H). 2.6 tm. 4H). 2.9 (1. 2H). 3.9.4s. 3H1 4.2 (. 2H). 7.2 (s, THD). T4
(LIHD. 7.8 (m. 2H) 8.1 om. 1HD. 8.5 ¢s. 1. 9.5 s, TH:



chromat ography using a 4:1 mxture of nethylene chloride and nmethanol as
el vert—The. materia wasdissolved in a mxture of nethylene

chl oride and nmethanol and a  saturated aqueous sodi um bi carbonate sol ution
was added. The m xture was stirred and heated to reflux. The m xtur.e was

cooled to anmbient tenperature and the precipitate was I sol ated and dri ed.
There was t hwoesisasoned 4-(3'-chloro-4'-5] uoroanilino)-7- PCT/GB96/00961

met hoxy- 6- [ 2- (4- net hl pi perazi n-1-yl ) et hoXy] qui nazol i ne (0.956 g. 58[err]).

. 88-92 C, . | 3 - 27-
PCT GB96/ O%J“%Mﬂéﬁ%%%-ﬁ'é%gﬁ??;z.s (broad m 4H), 2.5 (broad
m 4H), 2-%zméagﬁ?ﬁloz%ﬁ)&résgi,g&(%ﬂ§282]\I,(i3.4‘%.|‘|), 7.2 (s, 1H), 7.4 (t, 1H),

7.8 (m 2H), 1H), 9.5 (s, 1H); Elemental Analysis:
Found C, 57.3; H 5.6; N, 15.1; (err]Herr]OFNerr](Jerr], 0.75Herr]O
requi-res C, 5 oH 5.8 N 15.2% The

6- (2-brono =4- (3" -chloro-4'-fluoroanilino)-7-methoxyqui nazol i ne used
as a starting materA ﬁiuxtwasaf4@2‘ai'-anﬂdoﬁamﬁﬁd)l-@hﬁroxv-wmethoxvqmnazoﬁnen(ilx%lg),e of
4-(3' -chl oro:4' -f| ugr oani I i no) - 6- hydr ox - met hoxyqui nazol i ne

i b omlimsylamnomeny) cHotde Rt ORP G A &) PP AP EXANATIVE) s
stirred angsdiy %sﬁﬂe@aﬁﬁ%ﬁd& @’W@ho@ﬂ@lxégﬂ oﬁéd't&ﬁﬁmgﬂmfind the

filtrate was e aporat ed resi due was puril colum c mat ogr aphy
usi ng et hylterapezstateand partitionedtbetwees ethylwcstaterand mtﬂraThed'gamc phase was washed

T S

3H), 4.5 ('Hexatid)and éth¥l écétatel |'ﬁ1ere7ma4 tius obthied 47(2'745-d{ﬂﬂor6bhblmo)zé-8§- ( s, 1 H, 8.1

(m 1H), 8.5 (s, 1H, ( H); Elenental Analysis: Found C, 48 0; H,
3.3; N, 0. shmqr&hammpm bnmpmu}r@g@me](oﬁéatﬁ Dsm@. 1AFIN°CGy 3.3; N,
%?%6 (5 bro#;séiﬁ(r)um 1%%gs(mﬁi%§5w8ﬁ?fvﬁ' (L. OEn MBS IRNe b2k e 31 66

(m. 1H), 7.16 (s. 1H). 7.35 (m. 1H). 7.55 (m. 1H). 7.75 (s. 1H). 8.3 (s. 1H). 9.5 (broad s. 1H);
Elemental Analysis: Found C, 60.9; H. 5.7; N. 14.1;
C20H22F2N402 03“20 requires C,61.0;H,5.7: N, 14.2%.

The 4-(2'.4’-diﬂuofoanilino)—6-hydroxy-7-methoxyquinazoline used as a starting
material was obtained as follows:-

A mixture of 6-acetoxy-4-chloro-7-methoxyquinazoline hydfochloridc (3.4 g)
2.4-difluoroaniline (2.5 ml) and isopropanol (100 ml) was stirred and heated to reflux for 2
hours. The precipitate was isolated. washed with acetone and with diethyvl ether and dried.
There was thus obtained 6-acetoxy-4-(2'.4'-difluoroanilino)-7-methoxyquinazoline
hydrochloride (3.9 g, 53%), m.p. 207-210°C:

NMR Spectrum: 2.4 (s. 3H). 4.05 (s. 3H), 7.25 (m. 1H). 7.48 (m. 1H). 7.55 (s. I1H). 7.63 (m.
1H). 8.7 (s. 1H). 8.85 (s, 1H). 11.6 (broad s. 1H). |

A mixture of a portion (3.7 g) of the material so obtained. a concentrated aqueous
ammonium hydroxide solution ( 30% weight/volume. 2 ml) and methanol (140 m}) was stirred
at ambient temperature for 2 hours. The precipitate was isolated and washed with diethyl
ether. There was thus obtained 4-(2' 4'-difluoroanilino)-t-hydroxyv-7-methoxvquinazoline

(1.3 p. 40%):



chl oro4' -fluoroanilino)-7-methoxyqui nazoline (1.6 g) and ethanol (48 m)
was stirred and heated to reflux for 18 hours. A second portion (0.53 m)
of di-(2-nethoxyethyl)am ne was added and the m xture was heated to refl ux
for a further 18 hours. The m xture was evaporated and the residue was
partitioned between ethyl acetate and a saturated agueous sodi um

bi car bonat e wgbélsdes)- The organi c phase

s dried (Najerr] S d
evaporated. The residue was purified by'%% um chr omat ograp%/"‘i:)l’??ik‘El“f;oggli 97:3

obt ai ned wRSBLPYsE: &7 o Dlariah: 7aae Bt Ghen, Zel® B Ao s
stirred foo.s'g;,hmrassTWrsempi tate was isolated and dried. There was thus

obt ai ned 4-(3"-chloro-4"-f [ uor oani | i no) - 7- met hoxy- 6- 2- [ di - ( 2- met hoxy-
et hyl ) am no] et hoxyl qui nazoline (0.95 g. 53%9. mp. 73-74[err]C

WO 96/ 2398 “28-
hoT) ceoa) OESAmRIEd Spectrum 2.6 (t, 4H), 3.05 (t, 2H), 3.25 (s, 6H), 3.45

g ti ?H) , 13. 958( S (%nfﬂfe 324-%3‘-(cﬁld}c7—4'7t]®|;¢|(81ilinb)=lb;(2%eﬁlo@gropblm?é)- 7680( m562 ;I)

. , 8. S, ), 9. s, ILH; enent al Anal ysi s: Foun : . 2;
6. 2 N%m@xquw &) @pmhphﬁ@(]ﬂcﬁ 1gh)apd isopmpanol {25 1 o pizeedainds

g-' 0; N héaled‘]l?{‘;rfﬂuxﬁ%ﬁfrﬂ{nﬁz The én_i)ﬁt was coole@t&%ﬁil‘.‘ﬁtq'elﬂﬁ re and fgap&med

-(3" -chloro-4' uor oani [ 1 no) - vdr oxy- 7- met hoxyqui nazol 1 ne

- di et hy| The residneyas phrifiedi byeolhymiy chedthatography(using af):] npxtusesfimethydenebonat e
7.5 g) and DVE (60 s.stirred and heated to-80C for.5 hours. The

mi xture waShioBds %ﬁi Tgl’%ﬂ?x)v?aseﬂ?e“f'e %ngfﬁ?lgogﬁwrﬁém&cm}a@l%?rgp ethyle

preci pit at geatite. T Waethusiobtaided 243 -chivvo-Taflwroanilinof-6qRhsdre Was purified

by colum chromat ography using a 9:1 nmixture ofo met hyl ene chl ori de and
net hanol ad-reerpbelinopropexyit-methaxyasinageling (hé @, H846). m-p1296202%:under di et hyl

th d i .2 th '
o (5 - o on VRSBt S brdad . RO G SHRIM SEROE RoiEm SHE SRR o1
ne (1.7 g, HHIL2 (sylH). 7M33-11D5TS (NVEHSBdhr. UH). 85 @. (). 96, 11D): 75 (t, 2H),

4.0 (s, 3H., 4.25 (t, 2H, 7. CIH,. 7.3 (m 2H), 7.4 (t, 1H, 8.1 (m
2H), 8.5 ( .eﬂwgéﬁb’sﬁﬁ%’g&éﬁf@w;5031“-“-94
C4,Hy4CIFN,O, requires C. 57.1: H. 5.2: N. 12.1%.
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The 4-(3'-chloro-4'-fluoroanilino)-6-(2.3-epoxypropoxy)-7-methoxyquinazoline
used as a starting material was obtained as follows:-

A mixture of 4-(3'-chloro-4'-fluoroanilino)-6-hyvdroxy-7-methoxvquinazoline
(5 g). 2.3-epoxypropy| bromide (1.6 ml). potassium carbonate (5 g) and DMSO (50 m}) was
stirred at ambient temperature for 16 hours. The mixture was poured onto a mixture of ice
and water. The precipitate was isolated. washed with water and dried. There was thus
obtained the required starting material which was used without further purification and gave
the following characterising data:-
m.p. 125-126°C (decomposes):
NMR Spectrum: 2.8 (m. 1H). 2.9 (m. 1H). 3.5 (m. 1H). 4.0 {s. 3H). 4.1 (m. 1H). 4.5 (m. 1H).
7.2(s. TH). 7.4 (t. 1H). 7.8 tm. 1H). 7.85 (s. 1H). 8.1 {tm. 1H). 8.5 (s. 1H). 9.5 ¢s. TH).



El emrental Analysis: Found C. 58.2: H 5.2: N 14.3:
JerJHerr|OFRNerrlQerr] requires C _58.4; H 5.1: N_14. 3% Exanple 7

A mxture of 4-(3'-chloro-4'-fluoroanilino)-6-hydroxy-7-nethoxyqui nazol i ne
(1.5 g). 2-diethylam noethyl chloride hydrochloride (0.82 g). potassium
carbonate (3.5 g) and DW (38 m) was stirred and heated to 90C for 2
hours. The mwgdeiagesgas cool ed to ambi ent,, tenperature and pPQErRsh a g i ce
(75 m). The precipitate was isol at ed. %crystal lised froma 2: f m xture
of 1soprop oI ng, water and dried. There was thus obtained
4-(3' -chlo oroani | i no) - 6-

(2- di et hyl ani noet hox ke BE BENSAS (1378 k1N G-GOordHR B9 m P
154- 156[errl Nl\/RSectrumﬁilms {1 & .(G 6 (m o;ﬁ’oxﬁ) 2H). 3.9 (s.
3H). 4.2 ({3 cblq;o4?ﬂ@rqa3nlmpw)meﬂquumm lm—|§2 9472)gnd RMl"zﬂb? ml@ wes syredit) . 8. 5

(s. 1H. 9
29 - aﬁlb it wmmwg for 30 ml%#%%gﬁi %as et men a?mﬁen aﬁﬁflysl |a§cm§ou nd C,

60. 0; H, 5.waterNThé Srganic phase wWakiwashiel Grith sarurgted sjuedusrsediuim earbonateGoRtiol,
5.8;-N 13. Xt ur,

o (o N b i i Oried NSy eyappraresk hGFERAUS RS PHEiGed by oy

3-di rret hyI ol it ' r bonat e
(3 g) and ?)NF % &?ﬁh ?uﬁiﬂg(is‘)tl?nr?n gﬁgﬁ e%ﬂ?légdﬁ%ﬁg%ﬂ%&f%r%ﬁﬁH?oﬁ?s The

m xt ure vvasm!mﬂleQiOhtmneeramcrysmemmmudepmwas ﬂwnebtaiyed ween et hyl

and cvapor At HReRalERE RERRRETS e s ol KRR Bk ik

et hyl acet 84®IR s‘B&e:hﬁnvm(rhrma 2BS prh 6. 46((21 414} smsf(i genonnitl 2T 2Gs.(13).
di met hyl am n ro 7- met hoxyqui nazol i ne g, 329, mp.
T Lol ol R B 2 (o B0 I B 1. 9 10035 o) 61y " 2. 42 (1. 2H).

A e R

(m 1H). 7.75 (s. 1
used as a starting material was obtained as follows:-

A mixture of 4-(3'-chloro-4'-fluoroanilino}-6-hydroxy-7-methoxyquinazoline
(2 g). 1,3-dibromopropane (6.36 ml), potassium carbonate (4 g) and DMF (200 ml) was
stirred at ambient temperature for 1 hour. The mixture was filtered and the filtrate was
evaporated. The residue was puriﬁéd by column chromatography using ethyl acetate as
eluent. There was thus obtained 6-(3-bromopropoxy)-4-(3'-chloro-4'-fluoroanilino)-7-
methoxyquinazoline in quantitative yield which was used without further purification:
NMR Spectrum: 2.4 (m. 2H). 3.7 (t. 2H). 3.95 (s. 3H). 4.3 (t. 2H). 7.2 (s. IH®. 7.4 (t. 1H). 7.8
{m. 2H). 8.1 im. 1H). 8.5 (s. 1H). 9.5 (s. 1H).

Example 11

A mixture of morpholine (0.17 mi), 6-(2-bromoethoxy)-4-(3'-chloro-4'-
fluoroanilino)-7-methoxyquinazoline (0.4 g) and ethanol (12 mi) was stirred and heated to
reflux for 27 hours. The mixture was evaporated and the residue was partitioned between
ethyl acetate and water. The organic phase was washed with water and with brine. dried
(Na,S0O,) and evaporated. The residue was purified by column chromatography using a 9:]
mixture of methvlene chjoride and methanol as eluent. There was thus obtained

4-13’-chloro-4'-1luoroanilino)-7-methoxy-6-( 2-morpholinoethoxy iquinazoline (0.14 ¢. 35%).



El emrental Analysis: Found C. 60.9; H 5.7; N 14.1,

Cerr]Herr]Ferr]Nerr |gerr| 0.3Herr]Orequires C, 61.0;, H 5.7; N,
14. 2%

4-(2', 4" -difluoroanili no) 6- hydr oxy- 7- met hoxyqui nazol i ne used as a starting
material was obtai ned as follows: - A m xture of

6- acet oxy- 4we)YeBgko /- Met hoxyquinazol i ne ,hydrochl oride (5.4 mT/GB600961
2,4-difluoroaniline (2.5 n) and |sopr08 nol (100 mM) was stirred and

heat o0 U0 K e 2 ok S BT S B, 157 DD ARG i

6- acet oxy QT | 0 ! azol i ne hydrochloride (3.9
g, 53%, n.{h L&l&ﬁ?zﬁj@[ 2“? sopm, ll-ﬂ %ggst'?gt)m@sz(bé gi;); 3H). 4.05 (s. 3H). 7.25

(m 1H). 748(m 1H). 755(s. 1H. 7.63 (m 1H). 8.7 (s. 1H). 8.85 (s,
1H). 11.6 (broad.s. 1H). A mxture of a portion (3.7 g) of the
séqm

mat eri al ed a concentrated aqueous ammoni um hydroxi de sol ution
(30% wei ght / vol umea mixtiire ofd2(3'-6Kibfva4 Fluotodilind)-§-hydrexys- Timetkukyqainazuline ent

tenmperature for 2 hours. The precipit ol at ed .and she
di ot hyl ctinke), 3 irnsmiaepronylshiopds hy@nchiont (03%), potassiti carBonaie (3 £ and

4 (2, 4 - BRORORY ek BHed Sl S % B0CR A R kbuwad doofbto afhBil

PCT/ GB96/ O&Qﬁa&atmmw UThe fitr8t¢ was pv@bpa;edhnﬁ theresidue waspweified by selpmn7 54
(E;nané :_?a 97cl?r(7:mat56grapl-_x2' using,p ﬁ.{‘dplélugg of metlgxylgné ch}o@d’e ana x6n5etl‘agoloa§ L. Hile

4- (3 -chl Oﬁﬁteﬂar {d mmislzﬂma@u ¥rdiesa wmxﬁfmmanovammxmmmw i ne
(2 g), norpholine .5 m) and isopropanol was stirred and heated
to reflux bbuaingd M@&ldnedl' HEhers wasithes abiaingdsbe d'ﬂ?@ '%mQﬂOé?ﬁm lino@ar at ure and

evapor at ed esi due was.purd f ymat ography using a 9:1
m xture of QTé‘[e aéwgt"?fﬂ?"dﬁy?aé"eé%d&ﬁ‘g?#\éhﬁ lauds?LeI%EZﬁ:t The material so
obt ai ned WARMR Spedtfin®!0.955@GH) ROMITH, 2.5 (m. 6H). 3.95 (5. 3H). 4.2 (1. 2H). 7.2 (s. 1H).

7.4 (t. 1H). 7.8 (m. 2H), 8.1 (m, 1H). 8.5 (s. 1H). 9.5 (s. 1H).

Elemental Analysis: Found C. 59.4: H. 6.2; N. 12.5:

C22H26CIFN402 07H20 requires C.59.4:H.6.2: N, 12.6%. .

Example 13
A mixture of 4-(3'-chloro-4'-fluoroanilino)-6-hydroxy-7-methoxyquinazoline

(1.28 g). 3-(pvrrolidin-1-vl)propyl chloride hydrochloride (Chem. Abs.. 82. 57736: 1.5 g).
potassium carbonate (2.8 ) and DMF (20 ml) was stirred and heated to 80°C for 5 hours.
The mixture was cooled 1o ambient temperature and partitioned between ethyl acetate and
water. The organic phase was washed with water. dried (MgSO,) and evaporated. The
residue was purified by column chromatography using a 20:3 mixture of methyiene chloride
and methanol as eluent. The material so obtained (1.1 g) was triturated under ethyl acetate to
give 4-(3'-chloro-4'-fluoroanilino)-7-methoxy-6-(3-pyrrolidin-1-yIpropoxy jquinazoline
{0.094 g). The organic solution was cvaporated and the residual solid was recrystallised from
acetonitrile. There was thus obtained a second crop (0.85 g) of the same product. The
material gave the following characterising data:-

m.p. 150-161°C:



acetate. There was thus obtai ned

4- (—3—e-h4—94'—9 4' - f luorganilino) - 6- (2=hydroxy.

3- nor phol i nopr opoxy) - 7- net hoxyqui nazol i ne (1 4 g, 57%. mp. 206-207[err]C
NVR Spectrum 2.5 (broad m 6H). 3.6 (t. 4H). 3.9 (s. 3H). 4.1 (broad m
3H). 5.0 (broad m 1H). 7.2 (s. 1H). 7.4 (t, 1H. 7.8 (m 2H). 8.1 (m 1H).
8.5 (s. 1H). %3P0 1H): El enental Analysis: Found C. 57. 0:PCHGHEI¢/Bo96NN.

11.9, derr]Herr]OFNerr]derr] requir C 57.1: H 5.2: N 12.1%
The

4- (3' - chl o OV SBT3 (3. 6D 1i83 { P B S - Dt FFoW&Jr%zHﬂr ne
used as a st rﬁ mtg wt@u}msz\ﬁﬁ, nmastedm@mlrdaa\ssm),

m xture of 4- | oro-4"-fluoroanili no) 6- hydr oxy- 7- met hoxvqui nazol ine (5

g). 2.3-ep ypmwpnw@md(qﬁé%ﬂﬁ Tpbt Bski um carbonate (5 g) and DVSO
(50 m) wasqésﬁ Efﬁ\g q?ﬂjé’iénéﬁm%rﬁlfﬁ.ﬁ‘!ffor 16 hours. The m xture was

poured onto I'c€ and e precipitate was isolated.
washed with vvater and dried. There was thus obtained the required starting

mat eri al V\/r;: ch mi used without further purification and gave the follow ng
characteri - mp. 125-126[err] C (deconposes): NVR Spectrum 2.8

(7 m (1'S'D : 1&{) 9 (7 " (1{1?; m:&yﬁ éﬂ@-@%ﬂtﬁr&xﬁﬁm}safl‘pﬂmﬁﬁ rﬁ&hoxjvﬁhmaﬁbll_tée (33 g)lH)

1H). 9.5 (s3-mbpholinopropyl chlorideAydeshiaide 01 .6 g), potassium carbonate (6 g) and DMF (100 31-

PCT/ GB96/ 009 o xture of nor oI i e 13.75 m),
6- (3- brom)p @W%"‘?"‘?ﬂ‘eat&m" ?0 CI““P?P(ST &%W’f%)wa?c?&l&ﬂ Mhazol i ne
(2.94 g) andmbbfaturSandHattitivned Bétivednosthyl acaldth ahivatee nneroagaurcqmaszrwﬁavashéwt es.
The mxture was partitioned between ethyl acetate_and water. The organic

phase was weihwaterand with bring, deed M addevaperaiat: Bhemesidugwasrusied by on and
Wi th brine, &H&u‘? %SH%E&H\@Q 1? 4 bg @%@Xﬂﬂ&ﬁﬂ%ﬂhloﬁﬂf ahPrbdiior Wesue! | T ed

by col umm c?"lromat ography~usin m xture o ene chloride and
met hanol asThdrerems thud blmaimed Q-I(I'at-diﬂuomhmhna)eﬂmnmsxv-ééB-ymhhqnubd.\n pm
I ned

tol uene. Ther.e 1L i
4- (3" -chl or & ﬂaz\‘,’\ﬁ?%é% Bf’ﬁdﬁ‘pﬂsr]reltsﬁo?y 6- ( 3- nor phol i nopr opoxy) qui nazol i ne
(0.78 g, 27#MR Spectrum: 2.0 (m, 2H), 2.35-2.67 (m, 6H), 3.58 (t. 2H). 3.94 (s. 3H). 4.16 (1. 2H), 7.13

(m, 1H), 7.16 (s, 1H), 7.33 (m, 1H), 7.54 (m, 1H), 7.78 (s. 1H). 8.1 (s. 1H). 9.4 (broad s, 1H);
Elemental Analysis: Found C, 61.4: H, 5.5; N. 12.8;
C22H24F2N403 l'eq\.lifes C.61.4: H.5.6:N. 13.0%.

Example 15

A mixture of 4-(3'-chloro-4'-fluoroanilino)-6-hydroxy-7-methoxyquinazoline
(1.24 g). 2-(imidazol-1-yl)ethyl chloride (European Patent Application No. 0421210: 2.51 g).
potassium carbonate (1.5 g) and DMF (31 ml) was stirred and heated 10 90°C for 4 hours and
then stored at ambient temperature for 16 hours. The mixture was poured into a mixture of
ice and water. The precipitate was isolated. dried and purified by column chromatography
using a 9:1 mixture of methylene chloride and methanol as eluent. The solid so obtained was
triturated under methanol. There was thus obtained 4-(3'-chloro-4'-fluoroanilino-6-
(2-imidazol-1-viethoxy)-7-methoxyquinazoline (0.55 g. 34%). m.p. 230-.241°C:
NMR Spectrum: 4.0 (s. 3HL 34 (1. DL A5 L 2HYL 6.9 (s, THL T2 s THD Toh s  THL 74
IHL 7.7 ¢s. THL 778 em. 1HL 7.8 ¢sc THYL 8.1 omy THL 8.5 s  1ED. 9.5 o0 THDL



NMR Spectrum 2.0 (m 2H), 2.45 (m 6H). 3.6 (m 4H). 3.95 (s. 3H). 4.2 (
2H. 7.2 (s. 1H. 7.4 (t. 1H. 7.8 (m 2H: 81 (m 1H. 85 (s. 1H, 9.5
(s. 1H). The o
6- ( 3- br onmopr opoxy) -4-(3' -chloro-4'-fluoroanilino)-7-nmethoxyqui nazol i ne used
as a starting material was obtained as follows: - A m xture of
4- (3" - chl or ogdy ggl3bgspr 0ani | i no) - 6- hydr oxy met hoxyqui nazol i 96096

1, 3= di br onopr opane %?6 36 m). potassium gér bonate (4 g) and DVF (200 rﬂ)

was stirred.at anbj ent r re r. The mxture was filtered and
the filt ra&é"'ﬂ&&'%sa?&g’%gﬁz @fsgaué g\ﬁz purified by colum
chromat ogrqg)zm 9543,% acsy.alie 425 Nel1g9.. There was thus obtained

6- ( 3- bronDpropoxy) 4- (3 -chl or o- 4'-f|uoroan|I|no) 7- et hoxyqui nazoline in
quantitative vield which was used wi thout further purlflcatlon NVR

Spectrum ZEMI-D. 3.7 (t. 2H). 3.95 (s. 3H). 4.3 (t. 2H). 7.2 (s. 1H.
7.4 (t. 1HTT. 2H). 8.1 (m 1H). 8.5 (s. 1H). 9.5 (s. 1H). Exanpl e
11 A nAnhintuee affimidazele ¢0.128:g)X G-(Z-bﬁmde)hoxy)-k(?-chloro-

6- (2- br onoet ho 4- (3. - 0-4' - oroa i n t ha |

(04 o) anch doriaplinpX 3o @unzpling O 070 FOARELI] B BRI e RSB, o
The m xtur Srelfa? 7 6B HOLA! Tl AfiuleRfasePioticl HAThOREIMLS WaYRtitisHedBeRveeft NY|

acetate and wat er e organi ¢ phase was washed with water and with brine
dri ed (I\la[eihyl]aﬁﬂ{mrant]l)vmndMgwapha!e thasheé wiigh avapessdried(INp:SQY) 88d col um
chr omat ogr $\@\p’%§S' " gte%g%lg i Xt "ﬁe%byco mn eﬂﬁo@rgl!ah?'ﬂsﬂx% 299 rlikLRAgo! as

el uent. The
?O(i- chl ggg/.oedxyreixé Hﬂbﬁd’d&ddlrﬁlal)m& mluiwxyr&n(\?raMﬁmimemet hoxy qui nazol i ne
PCTT GB96/ oo%l-chWSfémeo)—é (é-lwﬁaquﬂyvletiww Trmethoxyquingzgline (0.13 g 339@),
3 o) 9 2
(s. 3H), " ﬁts@i gp@mim _ (*igxig'lpﬁ éﬁkg"ﬁ' 2.9 (¢ 1?%7”3 (s2n). 78.'. & 160, 7460

8.5 (s, m Xt ure of
4- (3' - chl or 6HW'7-T ¢su R 275 linn thl ). 3-8y ditbix§.1 Tmublih 8:5yspiiHa2-5 k3. A H).

t.

Example 17 .

A mixture of 4-(3'-chloro-4'-fluoroanilino)-6-hydroxy-7-methoxyquinazoline
(2 g), 3-dimethylaminopropyl chloride hydrochloride (0.99 g), potassium carbonate (5 g) and
DMF (100 ml) was stirred and heated to 90°C for 2 hours. The mixture was cooled to
ambient temperature and poured into water. The precipitate was isolated and recrystallised
from toluene. The resultant solid was purified by column chromatography using increasingly
polar mixtres of methylene chloride and methanol as eluent. There was thus obtained 4-(3'-
chloro-¥'-fluoroanilino »-6-(3-dimethylaminopropoxy )-7-methoxyvquinazoline (0.97 g):
NMR Spectrum: 1.95 (m. 2H). 2.2 (s. 6H). 2.45 (t. 2H). 3.95 (5. 3H). 4.18 (1. 2H). 7.2 (s. 1H).
7.42 (1. 1H). 7.8 (m. 2H), 8.12 (m. 1H). 8.5 (s. 1H). 9.5 (s. 1H):
Elemental Analysis: Found C. 59.1: H. 5.3: N. 13.6:
CagHa-CIFN,Os requires C. 59.3: H. 5.5: N, 15.8%.

A mixture of 4-¢3" 3'-difluoroanilino1-o-hydroxy-7-methoxyquinazoline (1.8 g).
3-dimethylamimopropy | chlende hy drochioride (0.94 ¢, potassium carbonate (4.5 gy and

DME (90 mby was stirred and heated to Y0°C tor | hour  The muxture was cooled to ambient



(1.1 g), 3-diethylam nopropyl chlori-de hydrochloride (0.7 g), potassium
carbepate-(3 g) and DMF(30 m) was_stirred and heated to 80C for 3 hours.

The m xture was cooled to anbient tenperature and filtered. The filtrate
‘was evaporated and the residue was purified by col um chromat ography using
a 4:1 mxture of nethylene chloride and nethanol as eluent. The material so
oht ai ned waswiogelspgsat ed under a 5:1 mixtqgre of methanol and pegicosnobbr
soli'd so obtained was dried. There was thus obtained 4-(3' -chloro-4'-

0% R gaPfabire brlf St MoV RldO R R frefle SO Mol Biiea B 9
2 2 (t. 2H):oluﬁ‘m2h(omatogl-0phy Taidg §4:1 bl 3f Methylen@¢lorid. ahd fethablas chieht. ( S.
O n T o TheelciialSoiaBpgten e Fopy Al e Bt aluEe, “Picrywadgini gbigined .81 g0y

Exanpl e 13 dlﬂuoroamlxno)-G-(.?»-dtﬁlemﬁén‘ﬁh 0 )-0311 iRaAbliné fogyrgani | i no
) - 6- hydr oxy- 7- met hoxyqui nazol’i pyrrolidin-1-yl) propyl

chl ori de hNMRSpeanmid.0(eh M, 2&)6, éHBZ“a‘m%B) 306, 3@'}).42602151‘5@2@ B bonat e

(2.8 g) an hours The
m xture wag 4c Il‘e{ialt‘%g(gm?lé’nf éﬁ%h??ﬁﬂ&é@ﬁg par é%bgo?oﬁ n et hyl

acet at e anglenvéatat Anallkis: m.amsl 67, M 34vashed vmth water. dried (I\/gSO4)

and evaporated._The residue was gurlfled by col unm chromat ography using a

20: 3 m xt ulCaotissF NaPntpaviss G0l & Hee-7s Nolf- Rt hanol as el uent. The material so

obtained (1.1 oyl A

4- (3I - chl (()ro 49)1?%3% tgﬁﬁ'ﬁﬂf:ﬁ%éiﬂ:,&)—@ﬁ*%ﬁﬁf?’ }3 Qg%ﬁﬁ%fenlﬂwgﬁ prop3§<y)qw naz
oline (0. Werg}waﬁl'ﬁ_nmncmrfolbom ution was evaporated and the residual
econd or op. (0 ASREEEE Bt ¢ AR HETIP e AR A AroR AU IR 0B ng
characteri %

g R N S T L R A S S TR

( m 6H), 3.3g5diflyorogpijine @.9mi)and isopropamop (79 mi) wps stred apd heatqd)to r¢ﬂuy ford 1H),
-1 (s, 1Hnoul: gné B}ecﬂ)mte v&s ?so(a?ed Jv@hed with léoBFo%alqol 3nd &J_gd’ There was thus
obtained 6-acetoxy-4-(3',4"-difluoroanilino)-7-methoxyquinazoline hydrochloride (7.5 g);
NMR Spectrum: 2.4 (s, 3H), 4.0 (s, 3H), 7.45-7.6 (m, 3H), 7.95 (m. 1H), 8.8 (s, 1H), 8.95
(s, 1H), 11.5 (broad s, 1H). '

A mixture of the material so obtained. a concentrated aqueous ammonium hydroxide

solution (30% weight/volume. 3.9 ml) and methanol (280 m!) was stirred at ambient
temperature for 20 hours. The precipitate was isolated and washed with methanol. There was
thus obtained 4-(3'.4"-difluoroanilino)-6-hydroxy-7-methoxyquinazoline (5.5 g):

NMR Spectrum: 4.0 (s, 3H). 7.2 (s, 1H). 7.4 (q. 1H). 7.65 (m. 1H). 7.8 (s. 1H). 8.1 (m. 1H).
8.45 (s. 1H), 9.45 (s. 1H). 9.6 (s. 1H).

Example 19

A mixture of 4-(3'.4"-difluoroanilino}-6-hydroxyv-7-methoxyquinazoline (1.2 g).
3-morpholinopropvl chloride (0.72 g), potassium carbonate (2 g) and DMF (30 ml) was
stirred and heated 10 80°C for 2 hours. A further portion (0.3 21 of 3-morpholinopropyvi
chioride was added and the mixture was heated to 80°C for a 1urther 2 hours. The mixture
was cooled 10 ambicnt temperature, filtered and the filtrate was evaporated. The residue was

purified by column chromatography using a +:1 mixture ot cthy [ acetate and methanol as



El emental Analysis: Found C, 61.0; H 5.7; N, 13. 1;

Cerr]Herr]OFNerr]Qerr] requires C 61.3; H_5.6; N 13.0% Exanpl e
14 A m xture of ' '

4-(2',4' -difluoroanilino)-6-hydroxy-7-methoxyqui nazoline (2.5 g), )
3- nor phol i nopropyl chloride hydrochloride (1.6 g), potassium carbonate (6

g) and DWF (&ggfg; was stirred and heatgg.to 60[err]C for | he

m xture was coo e(f&t’o anbi ent tenperature and partitioned bé’%"g@ﬂ/l

acetate an [ 1 Aeqd W —and with brine,
ﬁg@tr. fl;rm;n st fed IS @-&ﬁ&or&%ﬁﬁ&%‘i 7%&@0%@6-@5

dried (MS evapor at ed. "The residue was purified by colum
chr omat ogr advphalinbprgpexydquinazbline084); net hyl ene chl ori de and net hanol as

(o 1 VR SRet DO PG 5 41 305 DR 2k S MD: B Rha b e

1.05 g. 36%7. . Al ] | : 1PVB.48RE QD WIS5 &, kM 2H), 2.35-2.67 (m
gH). 3.958 Qf’f"é“ﬁ&”.“"s. 94 ?ﬂ%?&ﬁ?’f&’@(‘tﬁ@?@%%ﬁ% 1H)H? 7.16(s, 1H),(
7.33 (m 1Hlememtal Analysis1FgundC. 68.1¢ H. S#-N, 1881 (s. 1H). 9.4 (broad s, 1H);

El t al hein E . 104l - - or N. 12.8;
Jerr] H?er@%@N‘Hﬁé‘?“:‘l‘]qgigr?‘]"l'r’géu‘#%g%/‘“61.4: H 5.6: N 13.0%
Exanpl e 15 A m xture of

4-(3'-chl oro-4"'-fluoroanilino)-6-hydroxy-7-nethoxyqui nazoline (1.24 Q).
2-(im dazolﬁ‘;@m hyl chl oride (European Patent Application No.

0421210: 2. 51 Q9) .A g‘?ﬁ’?ﬁ?Wm&a{mma‘(’)l6'%5’%""&'7%%?&%&%&““{ yit@%%%t irred

and heated to 90| or 4 hours an then store I en erature
for 16 hour3sdietijslaminopropydchiodehndrasiiloride (0.81 g), potassamuéarbonate (3.15¢) wad BPMF The

preci pitat i sol.ated. . dri uri.fied col umm chr.omat ogr.aphy

i ng a o NI WRePEeS fad fepledia 3G R Pibbs, 708wttt Hes SO RABiaR % o1
so obt ai nedempératutd. Filtered bitFlevapsiated "The Af3idue whbPiirieddy colirm chbdndkdio@aphy
4-(3-chloro-4'-fluoroanilino-6-

(2-i mi dazolusingya 41 pixapteof meghwleng\rhlorida apd mabanad asejuent. Bherg wapihys obtained
6. 5¢s. | 11 SO GphviapiRpoRFitd (3% finBofoRilisbily. mbaidlduinatde (1 26k, "
- 34 - NMR Spectrum: 0.8 (t. 6H). 1.89GL2E39B7DEOHH), 4.0 (t. 2H). 7.1 (s, 1H). 7.3 (m. 1H).

7.45 (m, 1H), 7.65 (s, 1H), 7.9 (m. 1H), 8.34 (s, 1H), 9.4 (broad s. 1H):

Elemental Analysis: Found C, 63.4; H. 6.3: N. 13.6;

CaHaF2N,0, requires C. 63.4: H. 6.3: N. 13.5%.

P2 a4

Example 21

A mixture of 4-(3'-chloro-+4'-fluoroanilino)-6-hydroxy-7-methoxvquinazoline (1.2 g1,
3-piperidinopropyl chloride hyvdrochloride (0.82 ¢). potassium carbonate (3 gj and DMF (30
ml) was stirred and heated to 80°C for 2 hours. The mixture was cooled to ambient
temperature, filtered and evaporated. The residue was purified by column chromatography
using a 9:1 mixture of methylene chloride and methanol as eluent. The solid so obtained was
triturated under diethyl ether. There was thus obtained 4-(3'-chloro-4'-fluoroanilino)-7-
methoxy-6-(3-piperidinopropoxy iquinazoline (0.94 p):
NMR Spectrum: 1.4-1.7 (m. 6Hi. 2.0 (m. 2H), 395 (s, 3H)Y 4.2 (1L 2HR 7.2 (s TH) 74
(t. 1H). 7.8-8.0(m. 2H). 8.1 (m. LH). 8.5 ¢s. TH) 9.55 (s, 1H)
Elemental Analysis: Found C.01.8: H. 3.8: N, 12.6:

Ca:HL, CIFNOs requires C 62,1 TS9N, 12.6%



El emental Analysis: Found C, 57.5; H 4.3; N 16.7,
C[err|H|err]CIFN|er[|£]e[[| requires C 53 0. H 4 1; N 16.9% Exanpl e

A m xture of imdazole (0.128 g),
6 (2 br onoet hoxy) -4-(3'-chloro- 4'-fluoroanilino)-7-nmethoxyqui nazoline (0.4
g) and ethanol (12 m) was stirred and heated to reflux for 66 hours. The
m xture was waysgs3smt ed, and the residue wgs partitioned bet VRERIGBASIg61
acetate and water. The organic phase was washed with water, dried
(Na[ err]Sdﬁth evaporated. The residue was purified by colum
chr omat ogr g a 9:1 mxture of nethylene chloride and nmethanol as
el uent. There M&n’!’xﬁﬂSoﬂKfﬂ-&:ﬁW -fluoroanilino)-6-hydroxy-7-methoxyquinazoline (1.5 g),

ﬁe(?o (lzgl g’rzo 4' f Iql%%@oam | nof):lﬁocmggdq@k% pomﬁsnﬁm(cp\tp%(i )nehmig% nazol i
(s. 1H). 7.nd) gzﬁsl n}'@laﬁ&gm&% 9?*@ for { hﬁm(t'l‘helmxk&ue l_BZras7co(>&d td ihhbiert 75 (m 1H)

7.8 (s 1H). . le 17
A mixture Mmﬁbr(t&‘e-anﬂ lﬂtmdA‘l‘hef ﬁmnmwmwe@ﬁ)ﬁhﬂ @%9“"—7‘"?%!‘%’@,@9&& EolmB| i ne

2 3-di nopr o chl ori t m
((:ar génate @g mh Iﬂ%{ﬂ ? o‘o‘“}ﬁ“) ﬁg'gﬂg |rr'g'§$r?‘{edé1 ea?‘aa&t%)e%%of-%‘?s' )
hours. The ntidl sEoMaRed Wl Reryiallisel fEont Wiudne Thera tas chua obiained 4 ¢3l-chitre4'-
wat er. The precipitate was isolated and recrystalli fromtol uene. The
resul tant oreaniline)-pumethaxy$-@rpipssidinesthexy)gninezg P%l%‘&d 8)si ng i ncreasingly
Dt o eyl JoR oot 4l B9, 26, 205 95 SR BT 2 . THRMASHAS Lhus

obt ai ned 4
chl oro- 4' - f(t, lltb!’)p‘ﬂ&(xhl 210), 842 (id: HH) B U8 (4. AH). ﬂcﬁﬁsom)(y) 7- met hoxyqui nazol i ne

097 t 1.95 2.45 (t. 2H). 3.95 (s.
( 49)18 ( eﬁqaﬁ,%?%go%%q‘oi,ﬁ'*?% ‘?3144) 7. 8 (m 2H§ 8.T)2 (m 1H§S

5 (s. 1H)c Z168,0, k!imresélﬂnjar}]glﬁ Masyed s Found C. 59.1: H 5.3: N
13.6: C[errﬁ ferr ok FN[err](err] requires C. 59.3:; H 5.5 N 13.8%

Exanpl e 18 A m xture of
4- (3,4 -dimi | i no) - 6- hydr oxy- 7- met hoxyqui nazoline (1.8 Q).
3-di net hyl a pyl chloride hydrochloride (0.94 g). potassium carbonate

(4.5 g) and D\NEmitee dﬂ4-(3\Aﬂﬂorﬁt4i'-ﬂumda:ﬂlmb)hdammkyt-bnﬁﬁpeyqu}@zcblme(lsmur_

Them ture_was cool ed anbi e
Xt -(mfldazol- -yl)propyl chlonde (0 67 g); potassium carbonate (3 g) and DMF (40 ml) was

stirred and heated to 90°C for | hour. A second portion (0.12 g) of the propy! chloride was

added and the mixture was heated to 90°C for a further hour. The mixture was cooled to
ambient temperature, filtered and evaporated. The residue was purified by column
chromatography using a 9:1 mixture of methylene chloride and methanol as eluent. There
was thus obtained 4-(3'-chloro-4'-fluoroanilino)-6-(3-imidazol-1-¥lpropoxy)-7-
methoxyquinazoline (0.66 g):

NMR Spectrum: 2.5 (m. 2H). 4.12 (s. 3H). 4.25 (1. 2H). 4.35 (v EH). 7.08 (s. 1H). 7.4 (d. 2H).
7.6 (1, 1H), 7.8 (s. 1H). 7.95 (m. 2H). 8.25 (m, 1H). 8.65 (s, 1H). 9.7 (broad s. 1H):

Elemental Analysis: Found C. 58.2: H. 4.6: N. 16.6:

C5;HgCIFNO, 0.2H,0 requires C. 58.5: H. 4.5: N. 16.2%

The 3-(imidazol-1-y])propy1 chloride used as a starting material was obtained as
follows:-
A solution of imidazole (5.4 g) in DMF (20 ml) was added dropwise to a stirred

mixture of sodium hydride [60% dispersion in mincral oil. 3.3 g: which was washed with



WD 96/ 33980 -35 -

PCT/ GB96/ 00961 tenperature and poured into water. The_resultant
precipitate was isolated and purified by colum chrorrat ography using a 4:1
m xture of methylene chloride and nethanol as eluent. The material so
obtai ned was recrystallised fromtoluene. There was thus obtained 4-(3 ,4" - -
di f 1 uor oani Wonwsy33@0( 3- di net hyl agi nopr opoxy) - 7- met hoxyqui nazREE/GEBI6(00263 3 g)
NVR Spectrum 2.0 (m 2H), 2.2 (s, 6H), 2.45 (m 2H), 3.9 (s, 3H), 4.2 (t,

2 7.2 1 8.5
(o 1y oPssoiet s G sopiey) it BUELCTD gl Thclefbisalh solfibn v Soei Ba 01
14.1; der rg],luhgi of fbfmfo};mbﬁipfdp%etls]g) ireDMK @9 ng) wiith §ad bgenmed M, anide 4%
P 5 e R o R i
6- acet oxy- §q g @Ww%x GRG0 | THG e SRR wWalehllcadd didiReifikratWas

met hoxy-

6- acet oxy- ydroqui nazol i n- 4- one é) and thionyl chloride
(85 hrﬂ)% d&?&amd;vaubemmime The otga:ﬂc)exm! was dpie 6&%%@4)e&¢wplft°ﬂa§'h§é i rrf:ﬁ
and heated tq,refl ux fo our's Wi

i sopr opanol™Sigh¢ "Eqslpé‘&tﬁ %F‘ﬂ%@? gogg%’?'gh%%gbq et 3fiEthfine o

6- acet oxy - 4mi $netithnollsleluést. OFHete wmhugommémsemmﬂamlzbybmmxcﬂlmdhtm gie (7 5
g); NWR Spectrum 2A (s

3H), .7
8.8 (s, 1HNMR Smciram: mmkgﬁ) 35%\‘3%@4301%5) 856318 upip &l iBe
material so obtained a concentrated aqueous ammoni um hydr oxi de sol ution
(30% wei ght/volune. 3.9 m) and nethanol (280 m) was stirred at anbi ent
tenperaturenimmghours The precipitate was isolated and washed with
nmet hanol . There was, thus

I ned g e g . .
B (34 i 1T uorbaM sawEp.o Presialoridede AiSHYL PRSI s spdediogysoluigpaf
gpiCE ru ml H;h 1”3 fcﬁ}or@-ﬁ‘)-ﬂuo??_?)%d{n‘é )-7-'Hig(thox1' -G i—ﬁorphbﬁ(inop?opﬁ)ﬁ\ )ﬁﬁhaﬂdﬁEx ahe ( 31);} B%-)gﬁ 1H).

A ni xture odiethyl Sher454f mhaod DME (35Aa1).6 The/mixayry vas mqﬁl@kyrqlaqentés'awﬁ@w(ffr 2

g). 3-norp . n ¢ and
DVF (30 m) p&& O@‘F F%é"&ta%vs)sﬁsg’a téa%“t%%heg)wdﬁ?%%@%ﬁours %af 3?‘?% "?”g%“rst I on
(0.3 g) of okaified Myldhmnomdroanﬁido@-ﬂ+Mahms6wm¢mmWMxmmm§mms
heated to 80C faor a further f m xture was cool ed to anbient
terrperaturehyquF’tl@’F‘?cFaBﬁ@'(&)e“'f'ﬁliﬁ &?% s evaporated. The residue was

puy 'hf | ef' by NMR $PEri: QPR QHE -3 U 81 79 dordlids! 4K 395 (€Y 4.38@i e and
nmet hanol as
7.22(s. 1H). 7.4 (t. 1H). 7.9 (m. 1H). 8.12 (s. 1H). 8.2 (m. 1H). 8.55 (s. 1H). 10.0 (s. I1H):
Elemental Analysis: Found C. 54.5: H. 3.3: N 11.7¢

C22Ha,CIFN 05 1HCI 0.08H,0 requires C. 54.5: H. 5.2: N. 11.6%.

Example 25
A 1M solution of hvdrogen chioride in diethyl ether (15 ml} was added to a solution of

4-(3'-chloro-4'-fluorcanilino)- 7-methoxy-6-(3-morpholinopropoxy)quinazoline (2.2 g) in
DMF (20 m}) and the mixture was stirred at ambient temperature for 2 hours. The precipitate
was isolated. washed with diethvl ether and dried under vacuum at 80°C. There was thus
obtained 4-(3'-chloro-+'-fluoroanilino)-7-methoxy-6- 3-morpholinopropoxy Iquinazoline
dihvdrochloride salt (2.3 g):

NMR Spectrum: 2.3 (m. 201, 3.2-3.0 (m. 6Hy 4.0 am. THL 453500 2H), 74 s TH) 755 @

THy. 7.8 tm. 1. $.03 o THL 8.6 es THL 8 94s THE



WO 96/ 33980 -36 -
P here was_thus ohtained

4-(3',4"' -difluoroanilino)-7-nethoxy-6-(3- norpholinopropoxy)qui nazol i ne
(0.84 g); NWR Spectrum 2.0 (m 2H), 3.6 (t, 4H), 3.95 (s, 3H), 4.2 (t,
2H), 7.2 (s, 1H. 7.4 (m 1H), 7.57 (m 1H), 7.82 (s. 1H), 8.05 (m 1H).
8.48 (s, .1H)WOP6BI8§s, 1H); El enental Anabysis: Found C, 61PCT/GRIG/H®EE N.
12.8; Cerr]JHerr]Ferr]Nerr]Jerr] requires C, 61.4: H 5.6; N 13.0%
Exanpl e 20 Elemental Ahafjisist Féhd@, 50.7; H, 5.0; N, 10.5; Cl, 13.1;

4-(3 . 4" - d|fluoroan|I|%-6 hydrox ’7- et hox gw nazol i ne (1.2 9),

3-di et hyl arfF2dpCHpV Iﬂ &10; Ne 1¢-8: &1 13$%. pot assi um car bonat e
(3.5 g and DM (30 nm) was stlrred and heated to 80C for 2 hours. The

m xture was cooled to anbient tenperature. filtered and evaporated. The
resi due wasExumiplé26éd by col utm chromat ography using a 4:1 m xture of

6 (37 b ot hyl ant P BHESARRFO-Gagars o3 6008 Py inGFE CHETHER IR A1 ne
1.14 g): N“@lu?ﬁﬁQ)?ﬂ-l(ﬁﬂchﬂx&ll(-ﬂuor@ﬁﬁhng}?ﬁn&ﬁ@xy@}m@mﬁghﬁo}m(p%@)quiﬁa&hﬁé 2H) .

7.1 (s . , 8.34 (s
1H), 9.4 (drlcﬁécz)mmﬂ)(m(ﬁhbm Imixsuee \ya wnﬁan@x@tt@@emmrmfor@ iRurs\ The3. 6:

Qerr]Her rllnli[t e wa.'s\lkﬁ %Ct%ﬂﬁér o‘fmh ﬂ‘ﬂ’r e& dned Gﬁ'lere was thus (ﬁ)tamed 4138 -alforo-4'-

Exanpl e 21

4- (3" -chl ormoﬂomiliwcmhéxym3-ﬁom‘.dﬁmpyop3xmmwms divBaatarid acid sale (L)) -
3- pi peri di noprogg/ chl oride hydrochloride (0.82 g). potassium carbonate (3
g) and DVF P30 138-J405{phase change anld 1M&at ed to 80[err]C for 2 hours. The

m xture wasy ] 2 r Y305 The

resi due was purlﬁ"gﬁb“ Egh ﬁﬁ%&?ﬁ% éoﬁ)r%%{ 41;{2 %@ngﬂl m?tgtg Q%

met hyl ene céllpi7i2des. 13Hd7.48 (thbkdp7.84m. enuesrms (mThH) S Qsdllébmsbs difhed vvas
Elemental Analysis: Found C, 48.8: H. 5.2: N, 7.6:

C5,H34CIFN,O,; 2 tartaric acid requires C. 48.4: H. 4.6: N, 7.5%.

Example 27

A solution of fumaric acid .(0.8 g) in a mixture of methylene chloride and DMF was
added to a solution of 4-(3'-chloro-4'-fluoroanilino)-7-methoxy-6-( 3-morpholinopropoxy)-
quinazoline (1.5 g) in a mixture of methylene chloride (50 ml) and sufficient DMF to
complete the dissolution. The mixture was stirred at ambient temperature for 2 hours. The
precipitate was isolated. washed with methylene chloride and dried. There was thus obtained
4-(3'-chloro-4'-fluoroanilino}-7-methoxy-6-(3-morpholinopropoxy )quinazoline difumaric acid
salt (2.12 g). m.p. 199-201°C:
NMR Spectrum: 2.0 (m. 2H). 2.5-2.7 (m. 6H). 3.6 (t, 4H). 3.95 (s. 3H). 4.2 (¢, 2H), 6.6
(s.2H), 7.2 (s. 1H). 7.42 (1. IH). 7.8 {m. 2H). 8.2 (m. 1H). 8.48 (s. 1H). 9.5 (s. IH):
Elemental Analysis: Found C. 51.8: H. 4.7: N, 8.3:
C.3HayCIFN,O, 1H,0 2 fumaric acid requires C. 51.5: H. 5.2: N. 8.0%.

Example 28
A solution of 4-(3'-chloro-4'-fluoroanilino 1-7-methoxy-6-1 3-morpholinopropoxy 1-

quinazoline (1.4 g1 in the mmimum volume of THF was added to a solution of citric acid



triturated under diethyl ether. There was thus obtai ned
4-(3'-chloro-4'-fluoroanilino)-7- . .

nmet hoxy- 6- (3 pi peri di nopropoxyl qui nazol i ne (0. 94 94 ‘g): NWR Spectrum 1.4-1.7
(m 6H 2.0 (m 2H). 3.95 (s. 3H). 4.2 (t. 2H). 7.2 (s. 1H). 7.4 (t. 1H
7.8-8.0 (m2H). 81 (m 1H). 8.5 (s. 1H. 9.55(s. 1H): Elenental Analysis:

Found C. 61y, ospr . 12.6: C[err]H[er46]_CI FNLerr] err] reshcistioosss 62. 1:
H 59.N. 12. 6] err WD 96/ 33980 37

4- (3 -chl 1 8 TSN T TS PR wes s s am e e 1

.2-pi peri dlﬁ&ﬁﬁé%ﬂe;ﬁé& fat%hsﬁiéze&mdmnﬂmd&a&ﬁa@onepdhmwmwabhmdte (3
g) and DMF (40 m) was stirred and heated to 90[err]C for hour., The

m xt ure wa&(i:@blowfi vinosoaniling)- T eathaxy 8-(Grromphelmopropex pigui Fontpining 18, o
evapor at ed_and, t he S| col utm chr omat ogr aphy using a
9:1 m'xtur%qb‘fal% fq‘gﬁgggﬁﬁﬁ g‘g‘salfr? rre?%/ianol as eluent. The material so
obt ai ned WNMR Bpécyrainabl1i(me 2HJ, 206328 GhugH)k 3.631(6 #E).\36E5 (shiK). 4Bt(Ri2HAT.2
(0. 77 o): Owsééfd{tﬁﬁ{ho'?g'@% %sérﬁn B B DT B 1RO (YL M oe
(t 2H) , 2.9, 2H). 8.12 (m 1H), 8.48 (s.

9.5 (E'?e %ﬁﬁ‘%‘éﬁ%rﬁ’g sl-llsstound C. 61.0; H 5.7, N 13.0;
C[ err] H er ChAH, [IFN;0] LB eitri ac:quumé's 487 8149 Ni.1%.6: N 13.0%  Exanple

A m xture of

4 (3" -chloro-4'-fluoroanilino)-6-hydroxy-7-nmethoxyqui nazoline (1.5 g),

3- (i m dazolpxdmpled opyl chloride (0.67 g), potassium carbonate (3 g) and
DMF (40 m) was stirred and heated to 90] er %C for_ 1 hour. A second

portion (0.12 gh selutionef (3 ;sworz-ﬁ'r%wqrwﬂwaé - 7-raethey- %ﬁﬁ@ﬁ@%‘i’?&"ﬁﬂ%vb\as
heated to i NBSE th&RArR Saeky ent
t enper at ur gglnsﬁling gegf AN egggﬁlh?%ddﬁg%rﬂ%a E(glﬁevas p‘ﬁljrl fi gtgﬂ%m col um
chr omat ogr gphg) isTHE (F003nil. Thedtesulanuhixwet Wb stireedai Rwbiedttemperatves fonh dioun s
el uent.

Thel_rhg precipitate was isolated. slurred in acetone and re-isolated. There was thus obtained
4-(3'ochloro-4‘-ﬂuoroarﬁlino)-?-methoxy—6_—(3-morpholinopropoxy)quinazoline
di-methanesuiphonic acid salt (6.5 g), m.p. 242-245°C;

NMR Spectrum: 2.3 (m, 2H), 2.45 (s. 6H), 3.0-3.8 (m, 10H), 4.1 (s, 3H), 4.35 (t, 2H), 7.4
(s, 1H). 7.55 (t. 1H). 7.75 (m. 1H). 8.0 (m. 1H). 8.15 (s. 1H), 8.9 (s. IH). 9.6 (s. |H). 11.0
(s. 1H):

Elemental Analysis: Found C. 4-4.1: H. 5.2: N. 8.6:

CaxH CIFN,0, 1.13H.0 2CH,SO;H requires C. 43.7: H. 5.2: N. 8.5%.

Example 30

A solution of 4-(3'-chloro-4'-fluoroanilino)-7-methoxy-6-(3-morpholinopropoxy)-
quinazoline (1.5 ¢} in a mixture of DMA (10 ml) and methylene chloride (50 ml) was added
to a mixture of concentrated sulphuric acid (1.5 mi) and methylene chloride (20 ml). The
resultant mixture was stirred at ambient temperature for 16 hours. The precipitate was
isolated. washed with acetone and dried. There was thus obtained 4-(3"-chloro-4'-
fluoroanilino)-7-methoxy-6-( 3-morpholinopropoxy 1quinazoline di-sulphuric acid salt (2.7 g).

m.p. ~2530°C;



was thus obtained 4-(3 -chloro-4'-fluoroanilino)-6-(3-imdazol- 1

-y )-7- nethoxyquinazoline (0 66 g):-  NVR Spectrum 2.5 (m_ 2H).
4.12 (s. 3H). 4.25 (t. 2H). 4.35 (t. 2H). 7.08 (s. 1H). 7.4 (d. 2H). 7.6
(t, 1H), 7.8 (s. 1H). 7.95 (m 2H). 8.25 (m 1H). 8.65 (s. 1H). 9.7 (broad
s. 1H): Elenental Analysis: Found C. 58.2: H 4.6; N 16.6:

Cerr]Herr] Gdddessspl A err] 0.2H err] O rgquires C. 58.5: H. PETIGBYbI009 D - 2%

The "3- (|mdazol 1- yI)propyI chloride used as a starting material was

obtai ned a |10 I o) 20
1) “vas. aaduRSrestilies gm. 2, oLyt ihhrhofle 4 4380 S0 058 @by AT ¢

di spersion @ tH) nweh IH), 8.08 (13, m)musl(s WED, 8002s(sciH)i t h WO 96/ 30980
-38 - CT/ (3B96/ Og 61 petroleumether (b.p.

40-60[ err] C@lFmFWWIXSI%FﬁP‘}dCﬁ?é) Fod? Nafitd sol uti on was added to a

sol ution ofg ggg@{(%ﬁ{f‘wm Dieqhitet € 38i0PHDA5{N®.#%) Whi ch had been

cooled in an |?: he h xfure was stirred at O[err]C for 1 hour.: The
m xture was poured into a saturated aqueous sodi um bi carbonate sol uti on.
The resultaat m'ﬁt#re was filtered and the filtrate was extracted with

et hyl aceta organi c extract was dried (Na[err]SOerr]) and

evapor ated. The AgsluflsiofRolutriésul (fh@ﬁichﬁd@ﬁmﬂydmblnmgnﬁﬂmowiﬂes a9l
m xture of nethylene chloride and nmethanql as eluent, There was thus

obt ai ned 3- added & snlutiongf Yrf'oghlorod+fluerpaniling-7smethoxyff3 asa&rpkmrorm)-( m

2 3.55
E)lj)arrpl e 24(aung1neé.3}ﬂ(smon o?ni?stasr @rﬁ"‘%ﬁ‘?‘g‘?ﬁé‘ iIn |et%yl e% er (65

m ) was addg4thous. Jthe precipitaefwas 1solated, washed in turn with THF and acetone and dried.

(301 g i nThrEeHy e oRaned 445 Hiopo AntuasRAe iost TR e RPN
\Stirred at qihidiihe bRANGHEMShohack SARY.54 1B PNBSIDIAAL € vas i sol at ed.
washed with diethyl ether and dried here was thus obtaine

4- (3" - chl or MR Spéatmwny 23 (. §H).-370-38(mo XH B 4 04s.AbHphd (4 mb?ddé‘ﬁ?)qﬁ-ﬁﬂazol i ne
(s, 1H), 7.5 (d. 4H), 7.54 (t, 1H). 7.7 (m. 1H), 7.95 (m. 1H), 8.1 (s. 1H). 8.9 (s. IH). 11.0

(broad s, 1H);
Elemental Analysis: Found C, 52.8; H, 4.9; N, 6.8;
C,,H,,CIFN, 0, 1.5H,0 2CH,C,H,SO;H requires C, 52.8: H, 5.3; N, 6.85%.

Example 32

The following illustrate representative pharmaceutical dosage forms containing
the compound of formula 1. or a pharmaceutically-acceptable salt thereof (hereafter compound

X). for therapeutic or prophylactic use in humans:

(a) Tablet 1 mg/tablet
Compound X......ccoveremmnescssesnsenesenrossnses 100
Lactose Ph.Eur......cooveicineeivenreeene. 182.75
Croscarmellose sodium..........ccovveeurceneeeen. 12.0
Maize starch paste (5% wrv paste) ............ 2.25

Magnesiym S1earall ......cocooveeeveenenrerrescanen. 3.0



hydrochloride salt (32.1 g), mp. 251-255[err]C, NWMR Spectrum 2.3 (m 2H).
3.2-3.4 (m 6H). 3.9 (broad s. 4H), 3.95 (s._3H), 4.35 (t, 2H), 7.22 (s.
1H. 7.4 (t. 1H. 7.9 (m 1H. 8.12 (s. 1H. 8.2 (m 1H). 8.55 (s. 1H).
10.0 (s. 1H): Elemental Analysis: Found C. 54.5: H 5.3: N 11.7:
CerrJ]Herr]AFNerr]err] 1HO 0.08Herr]Orequires C. 54.5: H5.2: N
11. 6% W$6368025 - A 1M.sol ngi_on of hydrogen chpericassovs:
diethyl ether (15 m) was added to a sol Ution of

4-(3' -chlopQ-4'-flu nil i no) - 7- met hoxy- 6- ( 3- nor phol i_ng, oxy) qui nazol i ne
(2.2 9) in&S DVF (Zmnd the m xture was stirred Ment tenperature
for 2 hours. The preCimpdudlX.....1as..l.s0l.ated...washed witsp” di et hyl ether and
dri ed under vacuum at 80[err]C. There was thus obt ai ned

4-(3' -chl oro- 4' - f | udrastost PhEYS. - 7-aet-hoxy-6~3-m0r phol | f88r8poxy) qui nazol i ne

6 40 (m 7y SeSatubles ol B S0 T ) S (e 1y,
8.15 (m 1H). 8.6 (Maikkbtarcl..94...(Su.lt).en8..9(05... 1H).  15.0 WD 96/ 33980
- 39 - ) P%GBQG/ 00961 El enental . A g:sysi s: Found C,
50.7: H, 5.0: N, 10.EBelvvipylpyreo ,“QB['tarr''r']'1~|['t=,fr'r']'CI"FN[err]q9 r] 2HA requires
C, 50.8; H 5.0; N NQokbsiubd steatate 6% Exanpl e _26 3.0A solution of

. L-(2R,3R)-(+)-tartar|cgacid (1.0379) I ™THFE (50 M) was added to a solution
of

4-(3' -chlorq-4'-fluo i}l N0O) - 7- met hoxy- 6- ( 3- nor phol i noprepoxy) qui nazol i ne
(1.53 9) irﬁc HF (1001&iﬁrhgnd the m xture was stirred Mem t enperat ure
for 2 hours. The m xtempowdsx.filt.ered.. . washed. with THF apd dried. There was
t hus obtained 4-(3'-chloro-4'- _

f 1 uor oani | i no) - 7- met hestgse®hEWr mprphot-i-roprepoxy) qui nazM3iZde di-L-tartaric

acid salt (2 , m - se change at 111f[err . NMR Spectrum
2.2 (m 2H§. g) 5-2. gcféﬁlgggﬁﬂ&%&@nﬁfﬂfl—bg?% (s. [SH) ]4®4 2 (t. gl—l) . 4.3
0.75

(s. Maize starch paste (5% w/v paste) ............

Magnesium stearate 1.0

@ Capsule mglcapsule
Compound X....cooemeeerrenrcecceararecsmsonscncaces 10
Lactose Ph. Eur. ..o 488.5
Magnesium Stearate .........coeevemsrneersresiesuees 1.5

{e) Injection ! (30.mg/ml)
Compound X......oveinvnniensensecsnennessessannnes 5.0% wiv
1M Sodium hydroxide solution................. 15.0% wiv
0.1M Hydrochloric acid

{to adjust pH 10 7.6}

Polyvethylene givcol 400 ..........oerverierevinnane. 4.5% wiv

Water for injection to 100%



4H) . 72(s 1H). 7.45 (t. 1H. 7.8 (m 2H), 8.15 (m 1H) 8.5 (s. 1H. 9.5

(s._1H): Elenmental _Analysis: Found_C_48 8 H 5 2:- N
Cerr]J]Herr]OFNerr](err] 2 tartaric acid requires C, 48.4: H 4.6: N
7.5% Exanpl e 27 A solution of fumaric acid (0.8 g) in a mxture

of methyl ene chloride and DVF was added to a sol ution of

4- (3" - chl or vgldersbéguor oani | i no) - 7- met hOXﬁ 6- ( 3- nor phol i nopr ROXGB96/00961

qui nazoline (1.5 g) in a mxture of mef ?/l'ene chloride (50 m) and
sufficient DMF to conplete the dissolution. The m xture was stirred at

anbi ent tenperature for 2 hours. The precipitate was isolated. washed wth
met hyl ene @I oride Wd There was thus obtai ned(10 mg/mb
4-(3'-chloro-4"'-fluoroani T1no)-7-met hoxy-6-(3- nDrpholln r opoxy) qui nazol i ne
di fumaric acid saltqomp!mm@i ----- Rt-pr--1:99-204f-er+] C. NVR Sb@?ﬁ‘f’ ¥m 2.0 (m

oH). 2.5-2.7 (m 6 395 (5. 3. 4.2 (1 6.6 (5. 2.
7.2 (s. 1H). 7.42 (£ .h("?‘?*?“’( TEPETYTR 1H) g%%v 9.5 (s.
1H): El enmental Anal mMSoEam@dﬁxx&ko&noiﬂ...A..z; N. 8. 315 0%v/v

Clerr]Herr]GOFNerr]Jerr] 1H[err]]0gerr] fumaric acid requires C. 51.5: H.
5.2: N 8.0[err]. F ijestion to A sol ution of
4-(3'-chloro-4'-fluoroanilino)-7-nmethoxy-6-(3-norpholinopropoxy) -

qgui nazoline (1.4 g) in the m nimum vol ume of THF was added to a sol ution of

citric aci ) lnmn'ml%/ 33980 (1lmg/ml.buffered to pH6) 40 -
PCT/ GB96/ 00961 ‘8’2‘ F (30 n1) The resul taBtl.fn Jhure was stirred
at .anbi ent terrperattf\: “Hours e THE T PYECTPi t at € was 1 sol ated and

triturated under acedqapfn ﬂ'&ggﬁ@ews thus aobt.ai.ned  2.26% wiv
4-(3' -chloro-4"-fluranili no) - met hoxy- 6- ( 3- nor phol | n pr ogoxy)qw nazol i ne

contai ning 1.8 equi Vaitrgacid.of... c+t1=|o -aet-a(de3-q) , % WB0-163[err] C. NMVR

Spect 2.1 2 3.65 (t, 4Hyco 3H). 4.2 (t
H . 72 (s 1I(—I)m Fﬁf‘{ﬁghﬁi’éﬁ"{?‘r@o(m 1 2y (ml_D‘15I-/|)§ W 0o (sH)lH). o6

(s, 1H). Water for injection to 100%

Note
The above formulations may be obtained by conventional procedures well

known in the pharmaceutical art. The tablets (a)-(c) may be enteric coated by conventional

means. for example to provide a coating of cellulose acetate phthalate.



El emental Analysis: Found C. 50.0; H 5.2; N 7.2 =
Cerr]Herr]OFNerr]Oerr] 1.8 citric aC|d L ST ES

7. 1% Exanpl e 29 A sol ution of
4-(3' -chloro-4'-fluoroanilino)-7-nmethoxy-6-( o1 BHOL 1573 :
qui nazoline (5 g) in THF (250 M) was added te=a Stirred sol uti on of

nmet hanesul phpoisgiasg d (2.4 g) in THF (100 nl ). The resul t anpcificBosiisi@s
stirred at anbient tenperature for 1 %= The preci pitate was 1 sol at ed.

slurred in _acetone and re-isolated. There was thus (1b1_alnecl\1
4-(3' -chl ofd.AIMS | yor oani | i no) - 7- met hoxy- 6- ( 3- nor-phol i nopr opoxy) qui nazo I ne
di - met hanesul phonic acid salt (6.5 g). mp. 242-245[e i)'“lmml

2.3 (m 2H), 2.45 (s. 6H), 3.0-3.8 (m 10H), 4.1 (s,

(s, 1H). 7155 (A.quindyoliné défivative ofthefofmilal m 1H). 8. 15 (s 1H) . " 859 ('s
1H. 9.6 (s. 1H). 11.0 (s. 1H): Elenental Analysis: Found C. 44.1: H 5.2:
N. 8.6: CJerrHerr]CFNerr](e 1 13H err] O 2CHSO err]H requires C.
43.7: H 5.2; N 8.5% Exanp (R2) A sol ution of
4-(3'-chloro-4'-fluoroanilino e hoxy % ( 3- mor phol i nopr opoxy) -

qui nazoline (1.5 g) in a ure~of DMVA (10 m) and net hyl ene chloride (50
m) was added to a mxturegl of concegntrated sul phuric acid (1.5 nl) and
met hyl ene chloride (20 mi N Thy «sul tant m xture was stirred at anbi ent
tenperature for 16 hours. {The pi t at e was i sol ated. washed with
acetone and dried. There s~0DtR? ned 4-(3'-chloroq4' -

fl uoroanilino)-7-methoxy-6-(3-norphol i nopropox) qui nazol i ne di-sul phuric
aci d salt heréi 2

A o is 1. 'E‘ol*l?an@éﬁf;k 151 ?nélg‘ﬂgog ﬁ@ﬁgléotn}eltjh%l or2( l-4?)alky&H)
3.0-3.8 (MR’ iviM4Clalkony:esd 3H) , 4.35(t, 2H) , 738(5 IH), 7.53 (t, 1H),

.77 (m 1 Iﬂ)' is 1-[?1§4émky?]§k1ino-(2-]4%)£l§bxy% p frol?dir%%-yﬁ-ﬁ-ﬂjlwk-oxy.
piperidino-(2-4C)alkoxy. morpholino-(2-4C)alkoxy, piperazin-1-yl-(2-4C)alkoxy.
4-(1-4Chalkylpiperazin-1-yl-(2-4C)alkoxy, imidazol-1-yl-(2-4C)alkoxy.
di-[(1-4C)alkoxy-(2-4C)alkyl]amino-(2-4C)alkoxy, thiamorpholino-(2-4C)alkoxy,
1-oxothiamorpholino-(2-4C)alkoxy or 1,1-dioxothiamorpholino-(2-4C)alkoxy,
and wherein any of the above-mentioned R' substituents comprising a CH, (methylcné) group

7_4

which is not attached to a N or O atom optionally bears on said CH, group a hydroxy
substituent:

or a pharmaceutically-acceptable salt thereof.

2. A quinazoline derivative of the formula [ as claimed in claim |

wherein nis 1. 2 or 3 and each R” is independently halogeno. trifluoromethyl or

(1-4C)alkyl:

Ris (1-4C)alkoxy; and

R'is di-[(1-4C)alkylJamino-(2-4C)alkoxy. pyrrolidin-1-yl-(2-4C)alkoxy.,
piperidino-(2-4C)alkoxy. morpholino-(2-4C)alkoxy, piperazin-1-v1-(2-4C)alkoxy.
4-(1-4QC)alkylpiperazin-1-yl-(2-4Clalkoxy. imidazol- 1-y1-(2-4Clalkoxy or
di-[(1-4Cralkoxy-(2-4ClalkylJamino-(2-4C)alkoxy.

and wherein any of the above-mentioned R' substiiuents comprising a Cll, (methylene) group
which is not attached 10 a N or O atom optionally bears on said CH- group a hydroxy

substituent:
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El emental Analysis: Found C 39.0; H, 42 N, 8.2;

CerrlHerr 2H[ e . requires C 38 9 H
4.75; N, 8. Hﬂlﬂmﬁmmﬂﬂ IHIII <0 geaesul phonic acid
nmonohydrate {1.92"'g) "nSTHF (20 M) was a 15 ;
4-(3'-chloro-4'-fluoroanilino)-7-methoxy- g B Dl progoxy) -
qui nazol i ne wdeéh3gde i.,n THF (60 nl). Th P ¥
anbi ent tenperature for 4 hours. The preci pitate was isol at ed washed in
turn with THF and acetgne and dr| eg Eere was thus obtai ned
4- (3" -chl PR pharmpaceuticallyaccepigble 52 8%y - 6- ( 3- nor phol i nopr opoxy) -
qui nazol i ng di - 4- tﬁldﬁﬁﬁlf_?meB@%tﬁeaﬁﬁl@f&ﬂulaI(écﬁﬁnéﬂmc[ﬂuﬁlﬁlﬁz@a& %eigr] C
NVR Spectrum 2.3 (m 8 (m 0 (s. 3H. 4.3 (t 7.1
(d 4H) 73'31110@@4 CIid)rpoﬂ3'&h(0m-4'4ﬂ!)0r0,7 54 (t, IN). 7.7 (m 1H. 7.95 (m
33 J 11.0 (broad s, 1H); Elenental Analysis:
Found C 5 °’5¥§“ N 6 8 C[err]H[err]CIFN[err]CIerr] 1.5Herr]O
ggH[ err] AR ig ﬂxﬁfeﬁiy%ﬂdidtﬂdﬂﬂFﬂiéﬁiyﬁmﬁettﬁ&y&-dhetlﬁlla'imnbbro;ﬁxx@S% Exanpl e

e followmng jllustrate re ? 1 harmaceutlcal
dosage for Prﬁ"%’éiﬂ%’ﬁ!“ﬁi"ﬁ?"yb R@W’l‘ﬂ@ﬁh&”‘?ﬂm"f‘b?ﬂgﬁ?' ‘“‘ﬁ'?’ )Bt“’P
phar maceut hﬁ,g,kelnpr OW tﬂ:ﬁrﬁﬂobrohﬁ‘ﬁ’ Q%oxﬁﬁtﬂfn%&ﬁbff 3996?9534&%0%%“,

t herapeutic actlc use’|
ng/ t abl et 2-(4-methylpiperazin-1 -)(Dnt}puwﬂd(mﬂdazol- -vl)ethom .a—(lmldazol- |-yl )propoxy, 100

Lactose Ph EUS o oy i s e e

Cr oscar nel Pﬁg'e(zs‘BE#‘ cthylaminoethoxy or 3-morphohfg %dw%roxypropox\. Mai ze
starch pasbga bﬁa%n\ﬁéeﬁn@a&t&}eptable mono- oPdi2&id-addition salt thereof. Magnessi st carate
"""""" 4. A qumazolme denvatwe of the formula | as claimed in claim |

wherein ( Rz),, is 3'-chloro. 3'-bromo. 3'-methyl. 2’ 4'-diflucro. 2'.4'-dichloro. 3'.4'-difluoro,
3'4'-dichloro. 3'-fluoro-4'-chloro or 3'-chloro-+-fluoro:

R’ is methoxy: and

R' is 2-dimethylaminocethoxy, 2-diethylaminoethoxy, 3-dimethylaminopropoxy.
3-diethylaminopropoxy, 2-(pyrrolidin-1-yl)ethoxy, 3-(pyrrolidin-1-yl)propoxy,
2-morpholinoethoxy, 3-morpholinopropoxy. 2-(4-methylpiperazin-1-yl)ethoxy,
2-(imidazol-1-yhethoxy. 2-{di-(2-methoxyethyl)aminojethoxy or
3-morpholino-2-hydroxypropoxy:

or a pharmaceutically-acceptable acid-addition salt thereof.

5. A quinazoline derivative of the formula I as claimed in claim |

wherein ( Rz),, is 3'-chloro. 3'-bromo. 3'-methyl. 2'.¥'-difluoro. 2'.4'-dichloro. 3'.4'-ditluoro.
3'4'-dichloro. 3'-fluoro-4'-chloro or 3'-chloro-+"-fluoro:

R’is methoxy: and

R'is 3-dimethylaminopropoxy. 3-diethylaminopropoxy. 3-tpyrrolidin-1-vlipropoxy.
3-morpholinopropoxy or 3-morpholino-2-hydroxypropoxy:

or a pharmaceutically-acceptable acid-addition salt thereol.

6. A quinazoline derivative of the tormula | as claimed in claim |

wherein (R°), is 3".4-difluore. 3.4-dichloro. 3*-fluoro-4-chloro or 3'-chioro-+-tiuoru:
R'is methoxy: and

1. o
R is 3-morpholinopropoxs.

—
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50 Lact ose ‘Ph.EBur ..... 0. .... REPLACED- AN |
223. 75 Croscarnel | ose s68#FoF ———————crl ... ...

6.0 Mai ze starch ............. e e ;

15.0 WO96/33%8  “bol yvi nyl pyrrolidome . .. .. e PCTIGR6/00561
2.25 Magnesi um stearate ........ L

3.0 (c) oraphannaceuncallyTav:blbmable adid-addition salt thereof.

0 %00 The auinpplipg GEBRRNEF de fornulaT o clemed i clain 1 beg:+
93. 25 4—(3'-chloro-4'-ﬂuoroaﬂiﬁt9ﬂfﬁﬁﬁmbkﬁ5é¥2@9&bmql«ylethoxy)qumazohne, .....
4.0 Mai ze starch paste iS% wv paste).........

0. 75 or a pharmaceuticallyvacgentabl ¢ asid-addition salt thereof.

1.0 (d)g

1yl capsul & The quinaé6ifé Yfvative of e formula L as claimed inclaim | being:-
10 4-(3" chloro-4'-ﬂubmamtme)—‘Pmeﬁﬁuy-&(z-morpholmoethoxy)qmnazolme

488. 5 e@ ﬁé .ear atl ...............

1.5 (e)oraphannaceuncally-m?@e £ 8% -f ition salt thereof.

(50 my/m )g, The qumazolme de%ﬁ@%ﬂﬁe%mulal as-claimed in claim: | being:- - - -
5.0% w v Sodi um hydroxide solution........

15.0% w v4-(3'-chloro-4’-ﬂuoroamhno)-6-()3-§xephvlapdmngmq;y)-z-nmt;hq;vqumazolme
258 adj USt ) p .h.al?nllajceu ?callv-acceptable acid-addition sf P&X:%S};y' ene gl ycol
Water tor 101 ecti OThd quirk@6tife derivative of the formula I as clalmed in claim 1 being:-
4-(3'-chloro-4'-fluoroanilino}-7-methoxy-6-(3-pyrrolidin- 1 -vlpropoxy )quinazoline:
or a pharmaceutically-acceptable acid-addition salt thereof.
1. The quinazoline derivative of the formula I as claimed in claim 1 being:-
4-(3'-chloro-4'-fluoroanilino)-6-(3-dimethylaminopropoxy)-7-methoxyquinazoline; '
or a pharmaceutically-acceptable acid-addition salt thereof.
12 The quinazoline derivative of the formula | as claimed in claim 1 being:-
4-(3' 4'-difluoroanilino)-7-methoxy-6-{ 3-morpholinopropoxy)quinazoline:
or a pharmaceutically-acceptable acid-addition salt thereof.
13. The quinazoline derivative of the formula I as claimed in claim 1 being:-
4.(3'-chloro-¥-fluoroanilino)-7-methoxy-6-1 3-piperidinopropoxy iquinazoline:
or a pharmaceutically-acceptable acid-addition salt thereof.
14. The quinazoline derivative of the formula | as claimed in claim 1 being:-
4-(3'-chloro-4'-fluoroanilino)-7-methoxy-6-( 3-morpholinopropoxy)quinazoline:

or a pharmaceutically-acceptable acid-addition salt thereot.

I5. The hydrochloride salt of the quinazoline derivative of the formula | as claimed in
claim 14.
16. A process for the preparation o1 a uinazoline derivative ot the formula 1. or a

pharmaceuticallv-acceptable salt thereot. us claimed in any one of clams | o 13 which
comprises.-

ta) the reaction of a quinazoline ot the tormula 11
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(10 ng/ )  1ieEiRElHiRll BERL NIICO rAeOUNd X . . . .. ==

1.0% w v " Sodi um phosphat e THIS SHEET HAS.BEEN ||.

3.6% w v 0.1 M Sodi um hydr oxj|de SCRERLAGED . ... |

15.0% v/V  wo96/33980 Water for |nj ear,i ———PCT/GB96/00961

| njection |11 T (1ng/ M . buffered to pH6)
Conpound X ... ... ... 0.1% wv

Sodi um phosphate BP .................. 2.26% W v

Citricacid ................. o 0.38% W v

Pol yet hyl ene glycol 400 .....}p........ 1 3.5% wyv

Water for injection to 100?@/ R The above formul ati ons may
be obtai ned by conventionalj prod es .well known in the pharnaceuti cal
art.” The tablets (a)-(c) hi QNie Fg coated by convzntional nmeans. for
exanple to provide a coating ™f cellul'®dse acetate phtH | at e. WO

96/ 33980

- 44-

PCT/ GB96/ 00961 CLAI M5

wherein Z is a displaceable group, with an aniline of the formula III

@ (R2),
H.N

. 1)

(b} for the production of those compounds of the formula I wherein R'isan
amino-substituted (2-4C)alkoxy group. the alkylation of a quinazoline derivative of the
formula I wherein R' is a hydroxy group;
(c) for the production of those compounds of the formula I wherein R'isan
amino-substituted (2-4C)aikoxy group. the reaction of a compound of the formula ] wherein
R is a hydroxy-(2-4C)alkoxy group. or a reactive derivative thereof. with an appropriate
amine: or
(d) for the production of those compounds of the formula I wherein R'isa
hvdroxy-amino-12-4C)alkoxy group. the reaction of a compound of the formula I wherein R'
is a 2.3-epoxypropoxy or 3.4-epoxybutoxy group with an appropriate amine.

and when a pharmaceutically-acceptable salt of a quinazoline derivative of the
formula I is required it may be obtained by reaction of said compound with a suitable acid
using a conventional procedure.
17. A pharmaceutical composition which comprises a quinazoline derivative of the
formula 1. or a pharmaceutically-acceptable salt thercol. as claimed in any one of claims 1 w
15 in association with a pharmaceutically-acceptable diluent or carner.
18. The use of a quinazoline derivative of the formula 1. ora

pharmaceutically-acceptable salt thereot. as claimed 1n any one o clams 1o 13 inthe
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1. A qui nazoline derivative of the fornula | [err] wherein n is

1, 2 3 d d |y hal fl hyl
<1m%ammmmmMmeeﬁmﬁms¢ﬂmt~ummnvw

[ (1-4C) al k9| ] amiho-*(2-4C) al koxy, pynr ol i diy

pi perazin- 1wdgd33936C) al koxy 4-(1- 4C) %kyl pi pera
|m dazol - 1-yl - (2- 4C) al koxy.

-[ (1-4C) al kox 40).al kyl ] am no-(2-4
i miror pr BRI Of e ERRETe faf 55 6t E ARGV SHRAGL b apt DERBfermkts efestin
1, 1-di OX OWwhtnfl BRRbBE AniAA; ( 2- 4C) al koxy and wherein any of the
above-nentioned Rl err] substituents conprising a CH2 (et h?/I ene) group

which is lﬁat atta&m adfop prdugingamansinproliferative e ffgct bemwmh ood¢daniingl inr oup a

hydr oxy s I t ther eo
A qui nazo %&rl va é\bg@g{%ﬁ%@ﬂ?& %%@J@g%%i@ﬁ%aﬁw c ec}' LP&? n n
is 1. 2 oqmﬁazanﬂe ésivativ ofithd forrfula m.dﬁmmd&mcémmhw-meﬂable bdlt fh&uef agret hyl or
(1 4C)al kyl: R3 is (1-4CQ) al koxy and Rlerr] is

S[(1- 40}%&9‘@%%@ &bBxy, pyrrolidin-1-yl-(2-4C)al koxy.
p| peri di no- (2-4C) al koxy. m)rphol i no (2-4C) al koxy,
pi perazi n-1-yl - (2-4C)al koxy. 4-(1-4C)al kyl pi perazi n-1-yl -(2-4C)al koxy.
i m dazol - 1-yl -(2-4C)al koxy or di-[( |
-4C) al koxy- (2-4C) al kyl ] am no- (2-4C) al koxy. and wherein any of the
above-nentioned R err] substituenis conprising a CHJ[err] (nethyl ene group
which is not attached to a N or O atomoptionally bears on.said CH err]
group a hydroxy substituent:
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A qui nazolin um,ﬂglﬂgﬂ',s!ﬂmtie formula | as claijne grein
(Rlerr])[err] s 3 f1tiorb-4"-chloro or ' -chl org-4 efr]f is
met hoxy; and R{err] is 2-dinmethyl am noe‘uﬁoxy, 2-di thyliﬁbﬁagﬁ y

3-di met hyl am nogropoxy, . 3-di et hyl am nopr opoxy, 2-((; ) ¢t hoxy.
3- (pyrrol yI)propoxy, 2- pi peri di noet hoxy, -piperldlnopropOXV,

2- nor phol i noet hoxy, 3-nor phol i nopropoxy, 2-(4-nethylprperazim=—t
-yl)ethoxy, 2-(imdazol-1-yl)ethoxy. 3-(im dazol-1-yl)propoxy,

2- [ di - (2- ret hoxyy ghihy4olinadedyativb @f vhedforrBuladr phol i no- 2- hydr oxypr opoxy; or a
pharmaceutical | y-accept abl e nono- or di-acid-addition salt thereof. 4.

' ' i va , wmula | as claimed in claim| wherein
(Rlerr]). is 3 -chloro. 3'-brofo -nﬁqﬂ |. 2',4"-difluoro.
2',4"-dichloro. 3 ,4'-difluorg A' -di chl oro. 3'-fluoro-4'-chloro or
3'-chloro-4'-fluoro: R3 isHN
2- di et hyl am noet hoxy, 3-di
2-(pyrrolidin-1-yl)ethoxyp
3- nDrphollnopropoxy 2- (4{neth
2- (i mdazol -1-yl) et hoxy. .
3- nor phol i no- 2- hydroxypropo~

Xy: and Rlerr] is 2-dinethylam noet hoxy,
hyIaninoE¢opoxy. 3-di et hyl am nopr opoxy,
a4 di n-1-yl ) propoxy, 2-norpholinoet hoxy,
brazi n- 1-yl ) et hoxy,
fre ﬁgxyethyl)anino]eth y or
or a pharmaceutical |l y-acceptabl e

aci d-addition sal; t her eof . A U|nazoI|ne derivative of the
formula | vd@r@nékr)wSﬂu@maﬁlrﬁhlormeéﬁemorpfq&up]onerr] is 3 -chloro.
3' - br ono. .4'-difluoro. 2'.4'-dichloro. 3'.4'-difluoro.

3'\4 - dlctﬁ%dfgle yf oro-4'-chloro or 3 -chI oro-4'-fluoro: Rerr] is

met hoxy: @ids E?{d@meﬂhylamaosmm@; bydichylnaiioethoxy, 3-dintbtielininapiopory,0pOXYy .
3-tpyrrolidin-1-yhpropoxy. nDrphollnopropoxy or |

3- nor phol idndiethylaminencoperyp &xXpyrrelidinr 1 phethexy 3l pyeealidin-kybepasy e
2120 ) e RBhehO, 83 Rivonppamy 3 uMBBHALERS-ASRTh G,
3' . 4' - di clp-@r@ethyipdradieoylYetitdxly02-Ginfitlazdl-101jetiory 43-(ibdidao-1-yprogoxy] 1S
nethoxy and RFerr] is 3- norpkollnlopro poxy.

2-[di-(2-methoxyethyl)amino]ethoxy or 3-morpholino-2-hydroxypropoxy;

or a pharmaceutically-acceptable mono- or di-acid-addition salt thereof.

2. . A quinazoline derivative of the formula I as claimed in claim 1

wherein (Rz),l is 3',4'-difluoro, 3',4'-dichloro, 3'-fluoro-4'-chloro or 3'-chloro-4'-fluoro;

R® is methoxy; and

R! is 3-morpholinopropoxy;

N7 or a pharmaceutically-acceptable acid-addiﬁ_on salt thereof.

3. The quinazoline derivative of the formula I as claimed in claim 1 being:-

4-(3 '-ch_loro—4'-ﬂuoroanilino)-7-meth0xy-6-(2-pyrrolidin-l-ylethoiy)quinazoline;

or a pharmaceutically-acceptable acid-addition salt thereof.

4. The quinazoline derivative of the formula I as claimed in claim 1 being:-

4-(3'-chloro-4'-fluoroanilino)-7-methoxy-6-(2-morpholinoethoxy)quinazoline;

or a pharmaceutically-acceptable acid-addition salt thereof.

5. The quinazoline derivative of the formula I as claimed in claim 1 being:-

4—(3‘-chloro-4‘-ﬂuoroanilino)-6—(3-diethylaminopropoxy)-?-m'ethoxyquinazoline;

ora pharmaceutically-acceptable acid-addition salt thereof.

6. The quinazoline derivative of the formula I as claimed in claim 1 being:-



e ) REPLACEMEN! dOEEL
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PCT/ GB96/ 0 mel , ﬂ,} eutical | y-accept abl e} afi int 4 alit thereof
7. : * Hﬂﬂﬁ s””mbderivative of the fO'WpI;b?@s-Mcgngi dinclaim
1 being: - - * re
4-(3' -chloro-4'-fluoroanilino)-7-net hoxf'—56-(2- pyfrolidin-1-ylethoxly)qui nazo

i ne: i cal |.y- tabl e aci d- addi T Thereol 8.
The. qui nasbli AEISHAr PR - FLREY Al P AGHs ) HhETEBOTHIEPRNIE: bei ng: -
4- (3" - chl ageQr gharrhaddli@@iMiyLdcB&rai éﬁahlhg_&gfgg'sﬁﬁﬂ{é?éoqhol i noet hoxy) qui nazol i ne:

or a pharmaceutical ly-acCceptiabl e aci ition salt thereof 9. The
qui nazol i n& deri vaThequinhzdline dénvativeaf theaformulailnm dlaimed ira¢laind 1 beingg: -

4- (3" -chloro;4. - fl yoroanil.j.nQ) - 6- (3- dj et hyl am nopr opoxy) - 7- met hoxyqui nazol i
ne: or a p‘%&r'ﬁﬁ@é‘ﬁg F@%‘?rf’%‘j&'&‘gé%?%é’l@ ?’BYBSBEHPPF%%%WO’&YHWIW%O.

The qui na 'fh%rr? ' Ve £1C aimed in claim1l being:-
4- (3" -chl g(?g{_ 4" - f‘d&ggﬁ%ﬁlﬁfﬂ{%ﬁ@ﬁﬁgﬁ%}ﬁyﬂghl{ - f)f/drf'rol i di n-1-yl propoxy) qui naz
ol i ne: or & phar maFkequinaddliye dedeqivelnf eheafortuladds tlabhed i dlainh e bepl:- 11

The qui nazégl ',gg iﬁgri vative_of the f?r mula |, as clained in claim1 being:-
4-(3' -chld 64 ~d proR YT Reth ey & %F‘?PE_PW“QHOHW)BE’GQQIW; met hoxyqui nazol
ine;, or a &h‘aﬂmﬁﬂhﬁmL*‘:Wﬁ%a?laﬁdﬁﬁ’g‘%?ﬁgfé'fé fon salt thereof. 12.

The qui nazoline derivative o or mu claimed in claim1 being:-
4-(3', 4" - d.f| uor oaith¢ guicjzolinedetivative®f (i formpladias olamedingliigi!l baiagl-i ne: or

h ], | y- I id-addjtio 1 h f. 13. Th
A e R L K W R T R L
4- (3" -chl Ocrr%-;ﬂ{ahﬁééégﬁ&ﬁ‘l '-4&%51% f@iﬁ%ﬁﬁ%pggﬁ giefgper i di nopropoxy

guiNrazol i ne: "or a pharmaceut’ cal ['y-accep e acid-addition salt thereof.
14, = 10. The quThequihazvdind defivativie\of tief fotthalafl@s blairfied inadaied Bibsag:-i n cl ai m
1 being: - :

4- (3' - chl d+6ERLor-figfepsprnilingdy T-methox ik B-BopBoHamsARANIBERPERG) qui nazol i ne
. or a ph%f@%ﬁﬁﬁé&ﬁﬁéﬂl&?&%ﬁﬁﬂiﬁ@hﬁdﬁaﬁ ﬂfﬁ@%%ﬁe\?%tf-salt t her eof . 15. :

The hydrochl ori de salt e qui nazoli1 ne ive of the fornula | as

cl ai med inll. cl ai nThethydrodioride salt of the’quinawolins dérivative of fHedPahalhiIas cRiméd in
qui nazol i ne .derjvative of the formula 1. or a phar maceuti cal | y-accept abl e
salt therdd?™as’clainmed in any one of clains 1 to 15 which  conprises. -

12, A process for the preparation of a quinazoline derivative of the formula I, or a

pharmaceutically-acceptable salt thereof, as claimed in any one of claims 1 to 11 which

comprises:-
(a) the reaction of a quinazoline of the formula II
N Z
1
N R
N
N R® II

whereinZisa displacéable group, with an aniline of the formula ITf

@ (R),
H.N

2 I
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(3)‘ the—reactiom of —a yui nazoline of the fn“‘.‘u:mﬂ,g J
346/ 00961

WD 96/ 33980 PLACE
ferr] |||||||H|||l||“ |||ll||llwara N 70 a displ e Group

ift h an
ani | i ne of or mul [err T 1997 : (b)
for t he productlon of those conmpounds ofwfhe fo 0§%ere| n Rerr] is an
-- e quinazol i ne

am no-substituted (2-4C)al koxy group. the al kg
derivati vébbf the for the production o ﬂfQ§¢ gempoundyQ ﬁgmqla;i[pqheregn R isamr oxy

; t h YO ds of
TP it Aoy x5 YA RAR A BENE S ©
(2-40) al K@yl PWBereidR? iseas/drédy @bug oronpound of the fornula | wherein

Rlerr] is a hvdroxy-(2-4C)al’koxy group. or a reactive derlvatlye t her eof .
wi th an afgk opri atier the producnon of thosg gpmpoungls of the formula I wherein R" is an

amino-substituted (2-4C)alkoxy group, the reaction of a compound of the formula I wherein
R! is a hydroxy-(2-4C)alkoxy group, or a reactive derivative thereof, with an appropriate
amine;

, and when a pharmaceutically-acceptable acid-addition salt of a quinazoline
derivative of the formula I is requiréd it may be obtained by reaction of said compound with a
suitable acid using a conventional procedure.

. 13. A pharmaceutical composition which comprises a quinazoline derivative of the
formulal, ora pharmaceutically-accéptable acid-addition salt thereof, as claimed in any one of
claims 1 to 11 in association with a pharmaceutically-acceptable diluent or carrier.

14. The use of a quinazoline derivative of the formula ], or a
pharmaceutically-acceptable acid-addition salt thereof, as claimed in any one of claims 1to 11
in the manufacture of a medicament for use in the production of an anti-proliferative effect in

a warm-blooded animal.
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(54) Title: QUINAZCLINE DERIVATIVES
(57) Abstract

The invention concems quinazoline derivatives of
the formula (I) wherein n is 1, 2 or 3 and each R? is
independently halogeno, trifluoromethyl or (1-4C)alkyl; R3 is
(1-4Calkoxy; and R! is di-[(1-4C)alkylJamino-(2-4C)alkoxy,
pyrolidin-1-yl-(2-4C)alkoxy, piperidino-(2-4C)alkoxy,
morpholino-(2-4C)alkoxy, piperazin- 1 -yl-(2-4C)alkoxy,
4-(1-4C)alkylpiperazin-1-yl-(2-4C)alkoxy, imidazol-1-yl-(2-
4C)alkoxy, di-[(1-4C)alkoxy-(2-4C)alkoxyl)amino-(2-4C)alkoxy,
thiamorpholino-(2-4C)alkoxy,  1-oxothiamorpholino-(2-4C)alkoxy
or 1,1-dioxothiam holmo-(2-4C)alkoxy. and wherein any of the
above-mentioned R! substituents comprising a CH; (methylene)

HN

R" ]

N/

s

N R®

group which is not attached to a N or O atom optionally bears on said CH; group a hydroxy subsmuenl. or pharmaceutically-acceptable
salts thereof, processes for their preparation, pharmaceutical compositions containing them, and the use of the receptor tyrosine kinase
inhibitory properties of the compounds in the treatment of proliferative disease such as cancer.




