- STYRYL- 4- OXAZOLE- METHANCL- ETHERS AND THEI R USE AS
TYROSI NE KI NASE | NHI Bl TORS The present invention
WO edoatie®2d 0 novel benzyl et her derivatives, to BCPEPIESS)5582
for their manufacture, pharmaceutical conpositions
contai ning themand their manufacture as well as the
use of these conpounds as pharnaceutically act i ve

agents. Protein tyrosine kinases &PT}E}S%) cat al t he ORS
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proteins involved in the regulation of cell growth and
differentiation (Wlks et al., Progress in Gowth
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and non receptor tyrosine kinases (e.g. src, lck). It
is known that many oncogenes encode proteins which are
Pratomr tyeosinet kinoss (RI'Ksi) natalyse thegaivsphwflaton sf ngogktdsidues in
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correlate wth poor prognosi.s and response
PTOtoeACRERIC (ypsingriinasemaydesulfj in prediferaive disorders: 65 (1992)
118-121). Accordingly, it has been recogni zed t hat

Itis [llpll)\?rntt e{tsrecoe];)tor%yrop 1tng rkll’l: 2%eso Itﬁee Hjﬁanglmeﬁl lﬁ(r HER-2 and EGFR
(HER-1) are frequently aberrantly expressed in common human cancers such as
breast cancer, gastrointestinal cancer (colon, rectal or stomach cancer), leukaemia
and ovarian, bronchial and pancreatic cancer. High levels of these receptors

correlate with poor prognosis and response to treatment (Wright, C., et al., Br. J.
Cancer 65 (1992) 118-121).

Accordingly, it has been recognized that inhibitors of receptor tyrosine kinases are
useful as selective inhibitors of the growth of mammalian cancer cells. Therefore
several small molecule compounds as well as monoclonal antibodies are in clinical
trials for the treatment of various types of cancer (Baselga, J., and Hammond, L.A.,
Oncology 63 (Suppl. 1) (2002) 6-16; Ranson, M., and Sliwkowski, M.X., Oncology
63 (suppl. 1) (2002) 17-24).

Some substituted oxazoles are known in the art. WO 98/03505, EP 1 270 571,
WO 01/77107, WO 03/031442 and WO 03/059907 disclose related heterocyclic
compounds as -tyrosine kinase inhibitors.



useful as selective inhibitors of the growh of
manmal i an cancer cells. Therefore several snal
wodsawoeo conpounds as wel | as nonocl onal ant i PODER®05/005582
are in clinical trials for the treatnent of various
types of cancer (Baselga,-2)-, and Hammond, L. A.,
Oncol ogy 63 (Suppl. 1) (2002) 6-16; Ranson, M, and
Sl i wkowski, M X., Oncol ogy 63 (suppl. 1) (2002)
Hotvéver dthereSmmmisu b Steed (fore dewxanmpoandavathk moproved thérepeutic
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impreved praymarekinaigofilgstonpmegnlpafeve ki nase
|nh|b|tors However there remains a need for new

onpounds with inproved th utic rties, such
The Brese AHEBHORELH 6] WOHIPQHPE € BENET f?{)m 16& ter
solubility and inproved pharnmacokinetic profile, to
nane only a f%ﬁ The present invention relates to
conpounds Qf e general fornula I, formula | whegein
e or fluorine R2 |thydrogen or /=N

Rl iRs—eh
fluori n' hydr ogen; hal ogen; al kyl g%arl—k' Y.
and al | pRarmac < Q ere§$?/4he

utically accep

conpounds of theyresHnt BT ' activity as
i nhibitors of the HERsj i ng\pathway and therefore
possess anti-proli ive activity. Objects of the

present invention are the conpounds of fornula I and
their pharmaceutically acceptable salts, enantioneric
forms, diastereoisoners apgdpcemates, the

wherein

R'  is chlorine or fluorine
R? s hydrogen; or fluorine;

R®  is hydrogen; halogen; alkyl or alkoxy;

and all pharmaceutically acceptable salts thereof.

The compounds of the present invention show activity as inhibitors of the HER-
signalling pathway and therefore possess anti-proliferative activity. Objects of the
present invention are the compounds of formulal and their pharmaceutically
acceptable salts, enantiomeric forms, diéstereoisomers and racemates, the

preparation of the above-mentioned compounds, medicaments containing them
 and their manufacture as well as the use of the above-mentioned compounds in the
control or prevention of illnesses, especially of illnesses and disorders as mentioned
above like common human cancers (e.g. breast cancer, gastrointestinal cancer
(colon, rectal or stomach cancer), leukaemia and ovarian, bronchial and pancreatic

cancer) or in the manufacture of corresponding medicaments.



preparation of the above-nentioned conpounds,
nmedi canents contai ning them and their manufacture as
wowdos/1a®2d he use of the above-nenti oned conpouPCIEFEPIV05/005582
the control or prevention of illnesses, especially of
il l nesses and di sorders as3 renti oned above |i ke common
human cancers (e.g. breast cancer, gastrointestina
cancer (colon, rectal or stomach cancer), |eukaenm a
As anel bersr, ghe terpbralkilameant a paieated straighirain) op pranghed-
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e s yl' nmeans a ,saturat.ed,

me yiéﬂ@ﬁﬂ*BﬁﬁW 159PT B Héwgﬁ%ﬂﬁﬁﬂnﬂyﬁpg% hon cont ai ni ng

froml to 4, preferably 1 to 2, carbon atons, such as

methyl .. ethyl ,  R-pr ' - , R
s SRl ¥trpir ibterm "IROG eand BRBAS Koup &5 Bt abore, which i
attachkd oiaydn orygers atam, ahiidy bs getopy.cshetet nrRIdPeRYo s PropRKHH-
buloky 3l BERRH dibudsigpxygen atom such as methoxy,

e

OXy, n-propoxy, ‘i sopropoxy, nbutoxy, sec-butoxy,
tert-butoxy. The term "hal ogen" as used herein denotes
Thé | ¥ahi Mgalogehl Ofs RBed hekti® Ndenbtes Pledrateatiljorideu @k | Bintine,

hl ori,ne,. nmor referred f.l i ne. As d h in,
prakly Aiptips Prelotins Rers BEEHISH MY 8si ne ki nases of the
HER-fam |y |like HER-2 and EGFR (HER-1), the acronym

" 1 f 1 | .
s R il I (LSt BHERLRLe At B iy
like éﬁﬁbtg and EFR §dBRNOr Bieracronym e HER” gferotongman epidermal

RPRE tan@TRE X oA WR) EGRR” teérSto Epillermal BIoRHB fAcBorReshtdrye
reeﬁ%cfiosprayofgﬁization nndeégﬁd t%glfterm"API@(ieIrP refer

to positive atnospheric pressure ionization node. The
AsGRep bereils incdatich By niass speetrpmese{MY) e ndrimRESTRY referssto

i.n. th ormof. t.heir r.nmac ' e ept.abl s
pokld Deck 25T 2lof 251, BRBETRFELHE SPH K ASERERELE posic
atmospheric pressure ionization mode.

The compounds according to the present invention may exist in the form of their
pharmaceutically acceptable salts. The term “pharmaceutically acceptable salt”
refers to conventional acid-addition salts that retain the biological effectiveness and
properties of the compounds of formula I and are formed from suitable non-toxic
organic or inorganic acids. Sample acid-addition salts include those derived from
inorganic acids such as hydrochloric acid, hydrobromic acid, hydroiodic acid,
sulfuric acid, sulfamic acid, phosphoric acid and nitric acid, and those derived from
organic acids such as p-toluenesulfonic acid, naphthalenesulfonic acid,
naphthalenedisulfonic acid, methanesulfonic acid, ethanesulfonic acid and the like.
The chemical modification of a pharmaceuticai compound (i.e. a drug) into a salt is
a technique well known to pharmaceutical chemists to obtain improved physical
and chemical stability, hygroscopicity, flowability and solubility of compounds. See,
e.g. Bastin, R.]J. et al, Organic Proc. Res. Dev. 4 (2000) 427-435.

Preferred are the pharmaceutically acceptable salts, which are formed with p-
toluenesulfonic acid, naphthalenesulfonic acid, naphthalenedisulfonic acid,
methanesulfonic acid and hydrochloric acid.



refers to conventional acid-addition salts that retain

the biol ogical effectiveness and properties of the
wa@oopaweds of fornula | and are forned from sup¢ERP®05/005582

non-toxi ¢ organi c or inorganic acids. Sanple

acid-addition salts include those derived from

i norgani ¢ aci ds such as hydrochloric acid, hydrobromc

acid, hydroiodic acid, sulfuric acid, sulfamc acid,
Hfﬁhdﬂpﬂbbkbkmtkd and nitric acid, and those derived

from organic acids such as p-toluenesul fonic acid,

napht hal enesul f oni ¢ aci naghthalen i sul fonic acid,

PrefasatinRoBIVARIERES ra%tmﬂl msthoae SHPRRAMPPININE- and t he
i ke. The chem cal nodification of a pharmaceutica
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physi cal and chem cal stability, hygroscopicity,

f | RWabiskchloyinand sol ubi ity of conpounds. See, e.g.
Bastin, RJ. et al, Oganic Proc. Res. Dev. 4 (2000)
427-435. Preferred are the pharnaceutically acceptable

Su&laééo%ﬁ%q/‘\_{ﬁdqpfﬁ ga[{l med with ptol uenesul fonic acid,

esul on| acid, napht hal enedi sul foni ¢ aci d,
nethanesulfonlc acid and hydrochloric acid. Preferably

1-[RX4li Qf(hCEMBﬁ)—plPérﬁf)eﬁam-)bxml syl thoggebenzpteicnyéthyl]-

uorine or chlorine. A preferred enbodi nent
lHnﬁlgﬁngﬁ&éntlon are the conpounds of formula

wherein Rl is chlorine. Such a conpound is for

ex : .

A FERURY Smpadiment of tye present ipventian is the compound: |
oxy}-benzyl oxy)-ethyl]- IH[Il,2,3]triazole. A
Ef@f{Qt[fze(q ERBRAL TRRYo %eﬁ;m)ewamscaﬁioumwmmm}-bsmtyhﬁy)-

ethyl n?H Lil 2,3]triazole.

Another preferred embodiment are the compounds of formula I, wherein
R' s fluorine.
Still another preferred embodiment are the compounds of formula I, wherein

R!  ischlorine; and

R®  is hydrogen.
Another preferred embodiment are the compounds of formula I, wherein

R>  ishydrogen.

Still a preferred embodiment of the invention are the compounds of formulal,

wherein

R®  isalkyl.



| -[2-(4-{2-[2-(4-Cnhloro-2-fluoro-phenyl)-vinyl]-oxazo

- 4-yl met hoxy} - benzyl oxy)- ethyl]-I1H][Il,2,3]triazole.
wa@nasheso2pr ef erred enbodi nent are the conpoundBCDEP2005/005582

formula I, wherein RL is fluorine. Still another

preferred enbodi nent are-the conpounds of fornmula I,

wherein RL is chlorine; and R3 is hydrogen Anot her

preferred. e jment a ke the co nds .of formula I,
bG8 PO G ne SoPPUSCNSH P ol WAREORI men
ofR%hqsunygntlon are the conpounds of formula
wherein R3 is al kyl. NmerprMewedeMmman are
t he conpounds of forrmula I, wherein R3 is al koxy.
Andhet ;heferﬂaﬂ efrdodaers abotthie rwmpoanchs dffernadapodredsn of
fg% wherein R3 is fluorine. Another preferred
odﬂﬁgﬁ?“%?e t he compounds of formula |, wherein R3
i's chlorlne Still another enbodiment of the invention
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f okl ia chrme.

Still another embodiment of the invention is a process for the manufacture of the

compounds of formula I , wherein

(a) the compound of formula V

formula V,

wherein R® has the significance given herein above for formula I,
is reacted with a compound of formula IV

R! 2

formula IV,

wherein R! and R? have the significance given herein above for formula I, to

give the respective compound of formula I;



wherein R3 has the significance given herein above for
formula I, is reacted with a conpound of formula IV
wo ooosia2d V, wherein R1 and R2 have the signi fPCERE®05/005582
gi ven herein above for formula I, to give the
respective conpound of fargula I;(b) said conpound of
formula | is isolated fromthe reactlon m xture, and
(c) if desired, converted into a pharmaceutically
acceptable salt. The benzyl ether derivatives of the
f or mul e accept abl e
(b)g sfa% (hnéﬂgounfd fﬁ%rn’llblg Tis3 180932‘:%% gaé‘lh!l rgachox gleusctsu §n0§m to
be appl i cabl e for the preparation of
(o) SNERLGR] dchv etk 5 £PRRAMIERIANy bR ane saki 1 | ed Tn the
art. Such processes, when used ¥o prepare the
benzyl et her derivatives of fornula I, or a
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have the significance given
cawek# @falf@mlcéthlsThe first step of the



reacti on sequence i s a Knoevenagel condensation with
mal oni ¢ acid and concom tant decarboxyl ation, vyielding

wa@edoghiee@ci ds of fornmula I1. The reaction i s PGPERE0FH05582

carried out in solvents |ike pyridine,
N- et hyl pyrrolidi none (NWY- acetonitrile,
N, N-di met hyl forrnam de (DMF) and m xtures thereof at
tenperatures up to 1400C. Typically used bases are
pi peridine, triethylam ne and diisopropyl am ne. The
R\obtai nrtl acryhje gcids of formula || Jare conyerted
[ their oord espondi®™g ani des of forgmula R
apdargomet hods fo eope sid || ed—+rm=the ar
by activating the cartoxyfic group i MNHor nul a
oxal yl chloride in solvents Igke tetrahydrofuran
(THEF), dichloronmethane, [IVF and m xtures thereof aty,
tenperatures varying from-30 0C to, 40 0OC. The

addi ti on of ammoni a yi el ds sai d aniides of formula

1. &hherd das of fernula IV cans t hesi zed by a
commonloy kno hod or a nodificati dmtheENeof .

Anmi des of for L
subj ected to a condens egpn+gehydrat|on sequence

yi el di ng the conpoypndsOe¥ forgrul a 1V. Typical solvents
for reactions of this kind are toluene, xylene,
benzene, acetone and chloroform If desired, the
reacti on can be carried out under solvent free
conditions. Thg reaction tenperatures may vary from

ang 1, 3-di chl oVoace e are

500C tgLlspog. The benzyl ethep derivatives of fornula
| can be ﬁ'ned by reactiorls well known to soneone
skilled i 3 e.g. by/dfkylation of conpounds of
formula V, mhere'- ’ g ) gwlflcance gi ven above
for formula I, w gompounds of & qNFN accordi ng
to schene 1. Typlcally the al kyl ati on™i rrled out

in the presence of

Scheme 1

A preferred method for the synthesis of the compounds of formula I is described in
scheme 1, and starts from the corresponding benzaldehydes of formula Ia, wherein
R' and R? have the significance given above for formulal. The first step of the
reaction sequence is a Knoevenagel condensation with malonic acid and
concomitant decarboxylation, yielding acrylic acids of formula II. The reaction is
typically carried out in solvents like pyridine, N-methylpyrrolidinone (NMP),
acetonitrile, N,N-dimethylformamide (DMF) and mixtures thereof at temperatures
up to 140°C. Typically used bases are piperidine, triethylamine and
diisopropylamine.

The obtained acrylic acids of formula I are converted into their corresponding
amides of formula IIT by standard methods for someone skilled in the art, e.g. by
activating the carboxylic group in formula IT with oxalyl chloride in solvents like
tetrahydrofuran (THF), dichloromethane, DMF and mixtures thereof at
temperatures varying from -30 °C to 40 °C. The addition of ammonia yields said
amides of formula III.



pot assi um i odi de or sodiumiodide in solvents I|ike
DMF, net hanol, ethanol and isopropanol. Typical bases

wo o00st1idoso r eacti on are sodi um net hyl ate, sodi urehyBIN0S€05582
or lithiumdiisopropyl am de. The reaction
tenperatures may vary frong 500C to 1500C. The phenolic
internmedi ate of fornmula V may be prepared by reaction

of a conmpound of fornula VT with a conmpound of fornula
Chigrrides of farnaula/IV fcan ftralsunthedizedwies epmnforde koves maethod or a
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chigrofpripmif 4190 PE TRFTONk 1N S FaETRd QP Uneshi ki free
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sol vents |ike DMF, nethanol, ethanol and isopropanol.
Typi cal bases for this reaction are al kaline
The bertsalethes deriesive of fan iy [ saebe ebtdingdbyyeictioms well known to
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anples eavi ng groups are ers, the
Skt ons of hal ogens,

The phenolic intermediate of formulaV may be prepared by reaction of a
compound of formula VI with a compound of formula VII

formula VI formula VII,
wherein
A denotes a suitable protecting group as defined below, and
one of X and Y denotes a hydroxy group,
While the other denotes a suitable leaving group E as defined below,

and subsequent removal of the protecting group A.



especially iodide, bromde or chloride,

p-tol uenesul fonate (tosylate), nethanesul fonate
w@omsyhabe), trifluoromethansul fonate (trifl atedT/@P2005605582

azi do group. The hydroxy protecting group A as

menti oned herein is a conwentional protecting group as

known by the skilled artisan. Exanples are

tert-butoxycarbonyl (boc), propen-3-yl (allyl),
Redctipphehydmpoimyds dftfoinmyla Viarith sompéourgtscffermelagVIl are well
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enva tectin group_ on etero atom epends
likyPM I emethangl eetbﬁn@w@ﬁ isprsapanotyhimical bases ey s rpaetiqmare

aucslﬁiéovﬁbo@itesa soliuby Im@hbie, Yodem AFASAE of ABiul Qm@prt)pﬂ
am J%ng Ef?\gg};)n & g%gtl,lug?sf Jgira])rén v;?rérﬁ%%;glzoo@t etllf’ig"t&,y %tﬁer prePerred
alktrleﬁbn kp.ubmdumrrb@kwhsegbb alfaliviet barbondtésuay baeetin csobzemd hke
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group
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stratevm catal ytic anmounts of a palladium
Exarpplet ©% , sugh Jeaviegy @anlns Mg BMPBE d—*r%bfrﬁaﬁee ARiops e hlesess
espatialdy | Mg@aefep}b%mﬁiuc hoas chlo¥idé rl’tﬁtd’lﬁérﬁ&ilﬂjﬂatﬁl cctoaﬂhsé),
np s, of fo are
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grampchiral center and can then be present in a racemc
or in an optically active form The racenates can be

separated according to known nethods into the
The hadioxp Peetectirgagronp ¢ araentionied dergin Sriceeryyentaonal pipteeing

&%nasbﬁn&%P@&&hg@kmyd GFtYsahakkdrg@ibd @R RFEbiekyiFbonyPBoc),
propen-3- ?rlc erlﬂyf) tr1 eny ettl)'xrl (trityl) and silyl groups, e.g. tert.-butyl-
dimethyl-silyl, triisopropyl-silyl.

Removal of a protecting group on a hetero atom depends on the nature of such
group. Typical examples are the removal of a trityl group under acidic conditions,
for example with aqueous formic acid in tetrahydrofuran (THF) under reflux or the
removal of a tert-butoxycarbonyl group with trifluoroacetic acid in
dichloromethane at room temperature or the removal of a substituted silyl group
with tetrabutylammonium fluoride in aqueous THF at room temperature. An allyl
group can smoothly be removed by treating the substrate with catalytic amounts of
a palladiufn complex, e.g. Pd(PPhs), in dichloromethane in presence of an allyl-
acceptor such as 1,3-dimethylbarbituric acid.

Compounds of formula V are new and also subject of this invention.

The compounds of formula I can contain a chiral center and can then be present in
a racemic or in an optically active form. The racemates can be separated according
to known methods into the enantiomers. For instance, diastereomeric salts which
can be separated by crystallization are formed from the racemic mixtures by

reaction with an optically active acid such as e.g. D- or L-camphorsulfonic acid.



reaction with an optically active acid such as e.g. D
or L-canphorsul fonic acid. Alternatively separation of
WO b@san@pd i oners can al so be achi eved by usi ngpCT/EP2005/005582
chromat ogr aphy on chiral HPLC- phases which are
commercially avail able. The-conpounds of fornula I and
" their pharnmaceutically acceptable salts possess
val uabl e pharmacol ogi cal properties. It has been found
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buffer containing 1% Triton°X-100, 10% Glycerol, ImM Ethylene glycol-bis(2-
aminoethylether)-N,N,N',N'-tetraacetic acid (EGTA), 1.5mM MgCl,, 150mM
NaCl, 50mM 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid (HEPES) buffer
pH 7.5, ImM Phenylmethylsulfonyl fluoride (PMSF), 10pg/mL Aprotinin
(naturally occurring protein that is obtained and purified from cow’s lungs) and 0.4
mm Orthovanadate (Na3VO,). Cell lysates were analyzed on a Sodium Dodecyl
Sulfate Polyacrylamide Gel Electrophoresis (SDS PAGE) and after transfer to a
nitrocellulose membrane detected with an antibody specifically recognizing the pY
1248 in HER-2 (phosphorylated tyrosine residue 1248 of human epidermal
receptor 2). After incubation with an anti rabbit antibody coupled to POD
(Peroxidase available from Biorad , Munich, Germany) signals were detected by
chemiluminescence (ECL, Amersham). Inhibition of HER-2 phosphorylation is
calculated as percentage of the control, which is treated with DMSO only. The
percentage of the inhibition was calculated according to the following formula:
Inhibition in % = 100 - (Phosphorylated-HER2-Signal of Test Sample * 100 /
Phosphorylated-HER2-Signal DMSO-control).
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To generate primary tumors, Non-Small-Cell Lung Cancer (NSCLC) (e.g. Calu-3
(ATTC HTB-55) or A549 (ATTC CCL-185)) cells (4-5.0x10° in a volume of 100pul)
are injected subcutaneously into the left flank of female SCID beige (Severe
Combined Immunodeficient / beige mice available from Charles River, Sulzfeld,
Germany) or BALB/c nude (BALB/c Nude Spontaneous Mutant Mice
(homozygotes) available from Taconic Europe, Ry, Denmark) mice. The cells are
thawed and expanded in vitro before use in the experiment. Mice are assigned to
the treatment groups 14-21 days after cell injection. For grouping (n = 10-15 mice
per group), the animals are randomized to get a similar mean primary tumor
volume of ca. 100-150 mm3 per group. The test compounds are administered orally
once per day as a suspension in 7.5% gelatine 0.22% NaCl with an administration
volume of 10 ml/kg based on actual body weights. Treatment is initiated one day
after staging, and carried out until day 20-50, the final day of the study. The
subcutaneous primary tumors are measured twice weekly, starting prior to
randomisation, in two dimensions (length and width) using an electronic caliper.
The volume of the primary tumor is calculated using the formula: V[mm’] =
(length [mm] x width [mm] x width [mm])/2. In addition, the body weight of all
animals is recorded at least twice weekly. Finally, at the end of the study the tumors

are explanted and weighed.



Combi ned | mmunodeficient / beige mce available from
Charles River, Sulzfeld, Germany) or BALB/c nude

wo BAsBi@20Nude Spont aneous Mutant M ce (honpzyge¢tEEP2005/005582
avai | abl e from Taconi ¢ Europe, Ry, Denmark) mce. The
.cells are thawed and expaitled in vitro before use in
the experinment. Mce are assigned to the treatnent
groups 14-21 days after cell injection. For grouping

The eompa®ds Beevirding e thig imieption ehé theii peirmageuticalinarsaptablg

saltl g%gﬁéu gr?é%écﬂéanw e%r {8 Yornd théﬁ‘i’ﬁé&@@tl&i c&fposition.

gr oup. e test.co S are
: Theaahqrmaﬁflércehcwawtw@rfée eardnaavteéé? @Msﬁgngﬁ & fopm of
tabl%ts581/@039ﬁ11 t/%blefb@dﬁgé‘e%%diﬂ@hd whit gelanmad@‘mness solatibes) emalsioms
0

on. actual bod
or Siipeistiseit Bna Ry e by heragh SR ep e R e T
the dayyn a0supPositdries,far patentayllyo £.gt inehe farohyof ifjgetion solutions.
subcut aneous primary tunors are neasured tw ce weekly,
starting prior to random sation, in two dinensions
Thq stsvgtrhendtisiediphieimacagtioal coAPeiiERnsr@Ribe abiaingskly Pragessing
the \c8 n@§ aéceﬁilﬁ kdTEHY infveiddn With %'aﬁﬁﬁ@hﬁ@bll&ih&ﬂ 1hbtgamc

or ?qgﬁxrlcl)cpglerq ﬁ,agﬂ f?rgwtarg% or b%t\mﬁ Hﬁfeo&tggj ftea‘ﬂ;ﬁ z}fb S Or
it'sisalty @anbfiddikeatan lbeastd,tfor exnysekdsysuclicaraletsyfor aﬁbleth,ecoeted
tabgeasnp%ﬁ% X Ud ?rgll Ly xge € |S§le|§ )ri\glléln{btlg gcaﬂ'ﬂ% Vl‘ﬁf ggﬁdge]-ﬂﬁle
cappiilas amc ﬁmelxclalbpley vw@ém @bl waxes! fats, eemi- ﬁéldﬁ@dh%d polyols
andRl GROEH %ﬁfmdﬁ'ﬁgon itRe thhurf YFhOfachRatIRERE 'n%a&arrlers are,

conposli T har ITHCGUt i.ca .LLonpos tions
hma@wr syl @auﬁ%m the casef spft gelgging G?Rﬁllkﬁ tuib fé‘mers for

Hﬁ@hdnabf ﬁﬂﬁtﬂorﬁraﬂﬁleé;'ruﬂ}a{ré{, fandxanple, geleat pdlﬁ)ls,hglycerol

a U mul SI.ONS. Or _suspens| e
vegaaﬁf PEind: T hear ORI dpE SRR DD pidg Tor Cample

natiuead bahhndened gils, wmxdsj*fetsf eniligidodppsd polryol@ gnd the like.
parenterally, e.g. in the formof injection solutions.
The pharmaceutical compositions can, moreover, contain preservatives,
solubilizers, stabilizers, wetting agents, emulsifiers, sweeteners, colorants,
flavorants, salts for varying the osmotic pressure, buffers, masking agents or

antioxidants. They can also contain still other therapeutically valuable substances.
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m x for three m nutes; conpress on a suitable press.

1.  Mixitems 1, 2, 3 and 4 and granulate with purified water.

2. Dry the granules at 50°C.

3. Pass the granules through suitable milling equipment.

4.  Additem 5 and mix for three minutes; compress on a suitable press.

b) Capsule Formulation:

Item | Ingredients mg/capsule

L. Compound of formula | 5 25 100 500

2 Hydrous Lactose 159 123 148 ---

3 Corn Starch 25 35 40 70

4. Talc 10 15 10 25

5 Magnesium Stearate 1 |2 2 5
Total 200 200 300 600

Manufacturing Procedure:

3.

Mix items 1, 2 and 3 in a suitable mixer for 30 minutes.

Add items 4 and 5 and mix for

Fill into a suitable capsule.

3 minutes.
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1. sWeighsiuog tlassdeaddin dustozdimade nsbeatL 38)/4sgm (the bexdsrfdthalf of
%P%@' on frombeads with two |ayers of filter (100
a filter holder, coupled to a recipient vial by
cedit 50 magamponné,tdlmtﬁegvlf}mpaﬁlhﬁmﬁnd8’0rt%ve extract to
rmw Rl ?Qa&ﬁ( kdlﬁﬁ'&{ (wé? ht%%@@ﬁgelmiﬁlﬁ%ﬂ’“- bh) §A&Vbrtex.

vo urres her e m ?]d) tTl fipal volune is reache
Pt Wi@p lﬁléuéfFlé’a‘Fn otlfor kght|profsction £ i nal vol ume wit h
G&Epérbﬁ cameh@alml g foiSthe mille above desc][| bﬁd .
on S_mi Cr.0- SHSpensi ons t he unds
v B A ity Y20 it R i il 2G5 8 "Haamsin op (G 44 ot

M®s)The suspensions are suitable

P\.U‘P.U’!\’

7. Extract suspension from beads with two layers of filter (100 um) on a filter
holder, coupled to a recipient vial by centrifugation at 400 g for 2 min.

8. Move extract to measuring cylinder.

9. Repeat washing with small volumes(here 1 ml steps) until final volume is
reached or extract is clear. '

10. Fill up to final volume with gelatin and homogenise.

The above described preparation yields micro-suspensions of the compounds of
formula I-A with particle sizes between 1 and 10 pm. The suspensions are suitable

for oral applications and can be used in the in vivo assay described above.

Medicaments - containing a compound of the present invention or a
pharmaceutically acceptable salt thereof and a therapeutically inert carrier are also
an object of the present invention, as is a process for their production, which
comprises bringing one or more compounds of the present invention and/or
pharmaceutically acceptable salts and, if desired, one or more other therapeutically
valuable substances into a galenical administration form together with one or more

therapeutically inert carriers.

In accordance with the invention the compounds of the present invention as well as
their pharmaceutically acceptable salts are useful in the control or prevention of
illnesses. Based on their HER-signalling pathway inhibition and their
antiproliferative activity, said compounds are useful for the treatment of diseases

such as cancer in humans or animals and for the production of corresponding
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The following examples and references are provided to aid the understanding of the
present invention, the true scope of which is set forth in the appended claims. It is
understood that modifications can be made in the procedures set forth without
departing from the spirit of the invention.

Examples:

Example 1
1-[2-(4-{2-[2-(E)-(4-Chloro-2-fluoro-phenyl)-vinyl]-oxazol-4-ylmethoxy}-
benzyloxy)-ethyl]-1H-[1,2,3]triazole

To a suspension of 49.0 g (244 mmol) 3-(4-chloro-2-fluoro-phenyl)-acrylic acid in
300 ml tetrahydrofuran and 2.8 ml N,N-dimethylformamide a solution of 26.2 ml
(305 mmol) oxalyl chloride in 50 ml tetrahydrofuran was added dropwise at 0°C
within 45 min. Stirring was continued at 0-5°C for 30 min. and 2 h at room
temperature thereafter. The resulting solution was cooled to 0-5°C again and then
added within 15 min. to 750 ml of a 25% aqueous ammonia solution.

Tetrahydrofuran was distilled off in vacuo, precipitated amide was collected,
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oxazole.

'H-NMR(400MHz, Ds-DMSO): 8= 6.72(d, 1H, 1’-H), 7.35(d, 1H, 5”-H), 7.44(d,
1H, 2’-H), 7.50(d, 1H, 3”-H), 7.95(dd, 1H, 6”-H), 8.21(s, 1H, 5-H-oxazole).

380 mg (15 mmol) of 95% sodium hydride were given to a solution of 3.00 g (13.7
mmol)  4-(2-[1,2,3]triazol-1-yl-ethoxymethyl)-phenol in 70 ml N,N-
dimethylformamide and stirred for 30 min at room temperature. Then 3.73 g (13.7
mmol) 2-(2-(4-chloro-2-fluoro-phenyl)-vinyl]-4-chloromethyl-oxazole were added
and stirring continued over night. The mixture was quenched with water, stirred
for 1 h and the precipitate isolated by filtration. After washing with water, little
methanol, ethyl acetate/heptane 2:1 and ether, and drying at 40°C in vacuo, 3.34 g
(54%) 1-[2-(4-{2-[2-(E)-(4-chloro-2-fluoro-phenyl)-vinyl]-oxazol-4-ylmethoxy}-
benzyloxy)-ethyl]-1H-[1,2,3]triazole were obtained.

MS: M = 455.1 (ESI+).
'H-NMR(400MHz, Ds-DMSOQ): 8= 3.79(t, 2H, CH,-CH,-triazole), 4.40(s, 2H,

OCH,-Ph), 4.57(t, 2H, CH,-triazole), 5.01(s, 2H, OCH,-oxazole), 6.98(d, 2H, Ar-
H), 7.17(d, 2H, Ar-H) 7.24(d, 1H, vinyl-H), 7.35(d, 1H, Ar-H), 7.52(d, 1H, vinyl—
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1H-NMR(4OOMHZ, Ds-DMSO): 6= 3.80(t, 2H, CH,-CH,-triazole), 4.40(s, 2H,
OCH,-Ph), 4.58(t, 2H, CH,-triazole), 5.01(s, 2H, OCH;-oxazole), 7.00(d, 2H, Ar-
H), 7.17(d, 2H, Ar-H) 7.18(d, 1H, vinyl-H), 7.48(d, 2H, Ar-H), 7.53(d, 1H, vinyl-
H), 7.74(d, 2H, Ar-H), 7.75(s, 1H, triazole), 8.08(s, 1H, triazole), 8.21(s, 1H,
oxazole).




H - NMR(400MHz, DS-DMBO): 6= 3.79(t, 2H,

CH2- CH2-triazole), 4.40(s, 2H OCH2-Ph), 4.57(t, 2H,
wekidstirdgoarol e), 5.01(s, 2H, OCH2-oxazol e), 6. 98(TIEPRbE/005582

Ar- H, 7.17(d, 2H, Ar-H) 7.24(d, IH vinyl-H,

7.35(d, IH Ar-H), 7.52(djglH vinylH), 7.53(d, IH,

Ar-H), 7.72(s, IH triazole), 7.93(dd, IH Ar-H),

8.08(s, IH triazole), 8.23(s, IH oxazole). Exanple 2
List of[ Reféréndes- [ 2- (E) - (4- Chl or o- phenyl ) - vi nyl ] - oxazol - 4-yl

met hoxy} - benzyl oxy)- ethyl]-I1H[Il,2,3]triazole 25 ng

(1.0 mol ) of 95% sodi um hydri de were given to a
Basslghyut,iaod Haimiaeed,dgA { Ongologp63 (Suppl. 1) (2002) 6-16
Basﬁn(l\gj[ét’aﬁo’i‘#&ﬁ& ?ﬁﬁl Rrls; Y)Ievelt(a@ ?hfég) ph_eno in5 m

g de and stlrre mn at room
Cherp e ane) l@aw,ﬁa%nCtzmoﬁgl {qzrrnlm%mw%) 390401
EP 22F8sf#- chl or o- phenyl ) - vi nyl ] - 4- chl or onet hyl - oxazol e

ed and stirri n u r night. The
Larﬁ‘?rk‘t’t&fe‘g &*eaaféﬁw}élad% mﬁsgrag%tt ?(f red 19 or 1 h and
Raiisoa, i ,aad Slivideski,dd1Xat @dcdiygyf 63 (sappli Dr(200%) t1&:24nashi ng
Wlms%{]alwg‘ réss A&g&&hrﬁ%?ﬁ%a td}y(|199:1‘ﬁ§t at e/ heptane 2:1

, and ¢ vacuo, 341 ng (78%
WQ 01/77107

W(bésk)éuizé [ 2- (E) - (4-chl oro- phenyl ) -vi nyl ] - oxazol - 4-yl me

enzyI oxy)-ethyl]- IH [1,2,3] triazole were
W%B%Q %\%OJ M = 437.3 (APl +). 1H NVR("OVHz,
WDgs/OBRD) : d 3.80(t, 2H, CH2-CH2-triazole), 4.40(s,

2H ri azol e 5.01 (s, 2H,
Al ""Fcffof%o“g%)l ﬁgrz‘ztl T 1)7 d. 2H, G- H)
Yarﬂeﬂ&( dand IHllrm;h Ayl A, Rev. mt(alh,emzw (1&88]-94;3 4?7%3( d, IH,

vinyl- H), 7.74(d, 2H, Ar-H), 7.75(s, IH, triazole),
8.08(s, IH triazole), 8.21(s, IH,
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443-478Patent Clains 1. Conpounds of formula I fornmula
| wherein Rl ig2 chlorine; or fluorine; R2 is hydrogen;
or‘U1uori--' i s hydrogen; hal ogen; alkyl or ang%y;

and Fe 0 aceutically acceptalje salts thereRf.

N @)
S
formula I

wherein
R! s chlorine; or fluorine;
R is hydrogen; or fluorine;
R s hydrogen; halogen; alkyl or alkoxy;
and all pharmaceutically acceptable salts thereof.
2. The compounds according to claim 1, characterized in that
R' s chlorine.

3. The compounds according to claim 2:

1-[2-(4-{2-[2-(4-Chloro-phenyl)-vinyl]-oxazol-4-ylmethoxy}-benzyloxy)-
ethyl]-1H-{1,2,3]triazole; and

1-[2-(4-{2-[2-(4-Chloro-2-fluoro-phenyl)-vinyl]-oxazol-4-ylmethoxy}-
benzyloxy)-ethyl]-1H-[1,2,3]triazole.



2. The conpounds according to claim1, characterized
inthat RL is chlorine. 3. The conpounds according to

W@ b@smied20 PCT/EP2005/005582
| -[2-(4-{2-[2-(4-Cnhl oro-phenyl)-vinyl]-oxazol -4-yl meth
oxy}-benzyl oxy)- ethyl]-_bt[1 ,2,3]triazole; and
[ -12-(4-{2-[2-(4-CMoro-2-fluoro-phenyl)-vinyl]-oxazol -
4-yl met hoxy}- benzyloxy) -ethyl]- IH [1,2,3]

4. trThe@mepdund§ Aecoedinp ednd®naof dhith Nor L xhany@fieedin thhai m
1 or 2, characterized in that R3 is hydrogen. 5. The

oung according to anyone of claim1 or 2,

act VP8 in that R3 is alkyl. 6. The process for
the manuf act ure of the conpounds according to clain11,
wherein (a) the conpound of formula V fornula V,

5. whEhe¢amRBinda gcqomding tganyoine ahdeinyl ved, dharacteaized i, thats
reacted with a conpound of fornmula IV formula |V,
wher ei 9 .fgl) and R2 have the significance given in claim
1, to give the respective conpound of formula I;(b)
sai d compound of formula | is isolated fron1the

reaction n1 an if_ desired, ,converted into a
6. phaRSREQSSH 5@9 "&aagaﬁfﬁ)swé the cpmppunds agear émcr
cowhasint i on, contai ning one or nore conpounds as
(a) the compound of formula V
R3
HO

O—\_ /N:N

NS
formula V,

wherein R’ has the significance given in claim 1,

is reacted with a compound of formula IV

1
R R2
= N
=
0O \/>/\ Cl
formula IV,

wherein R' and R* have the significance given in claim 1, to give the respective

compound of formula I;



clainmed in any one of the clains 1 to 5 together with

phar maceutically acceptable excipients. 8 A
w@basmesent i cal conposition accordi ng to cl ai nP@1I/EP2005/005582

the inhibition of tumor growth. 9. The use of a

conmpound in any one of cFdlms 1 to 5 for the treatnent

of cancer. 10. The use of a conpound in any one of

claims 1.to 5 fo e uf.acture of correspondin
et aiheampennd ‘Pftéglifﬂ‘ir‘:‘? i ﬁeéfr%%rreagﬁﬂawturg and
(c) ifdesired, converted into a pharmaceutically acceptable salt.

7. A pharmaceutical composition, containing one or more compounds as
claimed in any one of the claims 1 to 5 together with pharmaceutically

acceptable excipients.

8. A pharmaceutical composition according to claim 7 for the inhibition of
tumor growth.

9.  The use of a compound in any one of claims 1 to 5 for the treatment of

cancer.

10. The use of a compound in any one of claims 1 to 5 for the manufacture of

corresponding medicaments for the inhibition of tumor growth.



