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WO 2005/016921 PCT/EP20041009036 Novel oxazoles, their
manufacture and use as pharmaceutical agents The present invention
relates to novel oxazole derivatives, to a process for their manufacture,
e ateaieMs containing them and their manufacture as welP @& ER&M0G8et6
these compounds as pharmaceutically active agents. 5 Protein tyrosine
kinases (PTKSs) catalyse the phosphorylation of tyrosyl residues in various
proteins involved in the regulation of cell growth and differentiation (Wilks

et al., Protfiess iraGuleyythenaatoReaaarsi W09 datddia A dentand
Shaw, A.S., Corr. Opin. Immunol. 8 (1996) 394-401). Such PTKs can be

divided into receptor. t ine kinase FR/HER-1, c- erBZ/HER 2,
B S SR erbed 1St

c-met, BDGET, F HEh "RoPraE HE R s (PP cet el
It iSTRARHAFHAL el gﬂweﬁfg@?é@@nsdh@nm@demzvmmﬁr@%wmﬁi as the

tyrosinefiinasemgapaldeopbansingaedlirassferpation (Yarden, Y., and
Ullrich, A., Annu. Rev. Biochem. 57 (1988) 443-478; Larsen et al., Ann
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is KHRHONSHER PR pYOIvsH R e mﬁ&%@wﬁﬁ@irﬂemﬂm#ﬁmﬁ@mgw@émlks
EGFRL(PBER<s) ar&foedhEatlpaResranb P 2K predspdimapmmomb Shaan AS.,
C?“@Qfﬁ SHgh. m@m&s@q&wag@amnﬁ%ﬁwﬁgaﬁ%&%@&dﬁa@k&@ tor
Sto valrll lal an can
8%}?‘%@ LQ %ﬁ/}?ﬁlﬁ ?ﬁ. E’ﬁ{]pd C-Ine t %%t?ésp ﬁ]é)él

levels of thesi%]receptors cofreie or rogn05|s an

to f&&%%‘hﬁ"(ﬁﬂ?ﬁ nesesgte: e, 11008 & dmenmsthnt 9gy 1orsoEengs encode
Acdénfﬁm@ﬂWﬂ@a@mmtbgm;zxmikuha&mpaﬂdﬁ@étaemagtcﬂltmsﬁommtmn

kingSesiaiey eallasS6|eC Ve INHBILBR o dhe Broyols PEAB AL, et al.,
canggr, cRUS, TSI SlRVE Sgygra %Ea&ﬂ“@%ﬁv sfompoupdsaswellas
monoclona antibodies, arijln clinical trFals or the treatment o0 var ous

typ@EoSP CRSREP BRI Kinass i AricA® P8 e ditesisEy 63 (Suppl.
1) (2002) 6-16; Ranson, M., and Sliwlcowski, M.X., Oncology 63 (Suppl.

1) (ROOR)GWn2H)t Soepesulstidethassoles BIERK[HMII? ikehert? W@ EGFR

98/ @ﬁ@ﬁﬁ)@?&%&@eﬂ}abermnﬂy expressed in common human cancers such as
breast cancer, gastrointestinal cancer {colon, rectal or stomach cancer), leukemia
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 kinascs 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 and WO 03/059907 disclose related heterocyclic compounds as
tyrosine kinase inhibitors.

It has now surprisingly been found that a specific substitution pattern at the styryl
moiety of the present oxazole derivatives leads to an improved activity of the



WO 01/77107 and WO 03/059907 disclose related heterocyclic
compounds as tyrosine kinase inhibitors. 30 It has now surprisingly been
found that a specific substitution pattern at the styryl moiety of the present
oxazole derivatives leads to an improveg activity of the 2 compounds
according to the disclosed herein compared to related compounds known
in the art. Disclosed relates to the new compounds of the general formula
C?’iﬁ%pﬂﬁr@?eaﬁ?gfdégéet&%&&%@%W&e&mwéﬁe Bl Eemp)mdRkaown
in the@®~ NNN formula (1), wherein R is -halogen; or a methyl or ethyl
group, which both optionally may be substituted once or several times
with halogen; with the proviso that R is not fluoro; and pharmaceutically
DReckeptaRiasalis tharerl chhpaerRNT asnestethers sumoeyjded a
pharmaceutical composition, containing a compound as defined above
together with pharmaceutically acceptable excipients. In a third aspect,
Inihesy dlngf prossilctiareel upeosidedonpopeichd i &fimedafipve for the
manufacture of gorresponding medicaments for the inhibition of tumor
growth. | oMrth aspect, there is provided the use of a compound as
defined=#§ ové\for the manufacture of corresponding medicaments for the
" treatment-gf breast cancer. 2a In a fift pect, there is provided a

process for the ma ufacitwa of a gom @
W
f{)rmula.. (D,

wherein
R is -halogen; or

- 2 methyl or ethyl group, which both optionally may be substituted
once or several times with halogen;

with the proviso that R is not fluoro; and

pharmacentically acceptable salts thereof.

In a second aspect, there is provided a pharmaceutical composition, containing a -

compound as defined above together with pharmaceutically acceptable excipients.

In a third aspect, there is provided the use of a compound as defined above for the |

manufacture of corresponding medicaments for the inhibition of tumor growth.

In a fourth aspect, there is provided the use of a compound as defined above for the

manufacture of corresponding medicaments for the treatment of breast cancer.



formula (1), wherein (a) the compound of formula (V) NN~N HO formula

(V), is reacted with a compound of formula (IV) RF /N O Of formula (1V),

wherein R has the significance givenin claim 1, to give the respective

compound of formula (1); (b) said compound of formula (l) is isolated from

the reaction mixture, and (c) if desired, converted into a pharmaceutically
Inae Cifpitatsieesialthdrbe cproprlsads sliseles g8kl ShAM ARV 3% mpound of

|nh|li>|t s of the H R-&gnalhng{g&)athway and therefore possess

'fcgﬁlﬁ-ﬁ PG ARt SO et of deaTBiRI6¥d herein are the said

compounds and their pharmaceutically acceptaQle salts, the preparation

of the above- tionéd co dicamentssg¢ntaining them and

their manufac as well a/ss/ e use of the a%%?ntioned compounds
in the control or preventieff of ilinesses, especialy ot ilinesses and
disorders as mentioned above or in the manufacture of corresponding
medicaments. The fermmuthglogen” as used herein denotes fluorine,
chlorine or bromine, preferably fluoride or chlorine. WO 20051016921
PCT/EP2004/009036 -3 Preferred substituted methyl or ethyl groups in R

ismmwﬂwﬁmﬁmemoﬂiﬂwﬁ;ﬁﬁmt{% pentafluoroethyl. The compounds
according to the present invention may exist in the form of their

pharmac&utically acce{gtable salts. The term "pharmaceutically acceptable
salt"

= N

o/\)/\cr

formula (IV),

wherein R has the significance given in claim 1, to give the respective

co.mpound of formula (I);

{(b)  said compound of formula (I) is isolated from the reaction mixture, and

(c)  if desired, converted into a pharmaceutically acceptable salt.

The compounds disclosed herein show activity as inhibitors df the HER-signalling
pathway and therefore possess anti-proliferative activity. Objects of the disclosed
herein are the said compounds and their pharmaceutically acceptable salts, 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 or

in the manufacture of corresponding medicaments.

The term “halogen” as used herein denotes fluorine, chlorine or bromine, preferably

fluoride or chlorine.
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5 refers to conventional acid-addition salts that retain the biological
effectiveness and properties of the compounds of the present invention
and are formed from suitable non-toxic organic or inorganic acids.
WOrHIROHEI-addition salts include those derived from inorg&nicEREg000036
such as hydrochloric acid, sulfuric acid, sulfamic acid, phosphoric acid

and nitric acid and the like, and those d;érlved from organic acids 10 such
as p-toluenesulfonic acid, methanesulfonrc acid, benzene sulfonic acid
andftherlit®. fitstitheshicalrhgdifieatiahydf grplips maceRticat catifipormeethyl,
(i.e..amh{piR R oS plit AuisichaiAuUe well known to pharmaceutical

chemists to obtain |mproved physical and chemical stability,
hygroscopicity, flowability and solubility of compounds. See, e.g., Ansel,

H.. AReFOPPRIRIS CETATSNTIOShE ST DARRtDR 321 SRR AP Bymafitheir
6th phrrh8@isiatliypad@ptabie 466 THS Ferupfelemedcambdlinerbofiaesalt”
preseptd W%Gﬂ%@éﬁaq%lgmﬁklﬂqﬁt@ftht&rf@féﬁ (Hel) ({ﬂ')é&a{l?e'ffectlveness and

2 (E%]O%‘f_ﬁ hIo fluorolpn}ﬁ | Vm [1, Oxazoe!n% ATEd Qx?é( l%rrghc? ﬁ%l)[l suitable

-bu frazole: an

[2- (E?Iethz%o%%w.fﬂmww-ﬁ*@qyﬁwﬂwa&éﬁ%ﬂwn salts include those
ylm@tinoxylfpne mdygdenty cidésich 253tydiazbleriStitidnolfeic enithoaifaerit afid,
the ghapHendsaipiecassifalcthemansiaciuranhiie eemaawdsifanic acids

f | 03/01 Gl IEP 1009036, ~4- (a).the
ol (R R e

Con'}Bffu L BeSHYSRFRY gxa@ﬁc@@lﬁﬁ armaceu‘ucal 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., Ansel, H., et. al., Pharmaceutical Dosage Forms and Drug
Delivery Systems, 6th ed., 1995, at pp. 196 and 1456-1457.

A preferred embodiment of the present invention are the compounds of
formula (I) "

1- [4-(4~{2~{2—(E)-(4—Clﬂoro—2—ﬂuoro-phenyi) ~vinyl}-oxazol-4-ylmethoxy}-
phenyl)-butyl]-1H-[1,2,3] triazole; and

1-[4-(4~{2-[2-(E)-(2-Fluoro-4-trifluoromethyl-phenyl)-vinyl]-oxazol-4-
ylmethoxy}-phenyl)-butyl]-1H-{1,2,3]triazole.

Still another embodiment of the invention is a process for the manufacture of the
compounds of formula (I}, wherein
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formula (IV), wherein R has the significance given herein before, to give
the respective compound of formula (I); 15 (b) said compound of formula
() is isolated from the reaction mixture, and (c) if desired, converted into
wphesmacentically acceptable salt. The oxazole derivativesafthepeneraks
formula (I), or a pharmaceutically acceptable 20 salt thereof, may be
prepared by any process known to be-abplicable for the preparation of
chemically-related compounds by the one skilled in the art. Such
pProgepsese WhPouaad PR fhe oxazole derivatives of formula (1), or
a pharmaceutically-acceptable salt thereof, are provided as a further
feature of the invention and are illustrated by the following representative

examples of scheme 1, 25 in wiiieh;\ynless 0 ise s;bieq\ﬁ has the
significance given hereiH@ @ g-iateridls may be
obtained by standard procedure prganic chemistry. preparation of
such starting materials is described within the accompanying non-limiting
examples. Alternatively necessary starting materials are obtainable by
analogous procedures to those illusazdd Which are within the 30 ordinary
skill of an organic chemist. WO 2005/016921 PCT/EP2004/009036 -5 0

R F HO~¥0kh B Gl 4\Fiv B AR, AduRiRefigline / / p pyridine NI-13,
THE / O reflux OH NHZ lall 111 'N'N

R F

N

o/\/>/\01

formula (IV),

wherein R has the significance given herein before, to give the respective
compound of formula (I);

(b} said compound of formula (I) is isolated from the reaction mixture, and
{c) ifdesired, converted into a pharmaceutically acceptable salt.

The oxazole derivatives of the general formula (I), or a pharmaceutically acceptable
salt thereof, may be prepared by any process known to be applicable for the
preparation of chemically-related compounds by the one skilled in the art. Such
processes, when used to prepare the oxazole derivatives of formula (I), or a
pharmaceutically-acceptable salt thereof, are provided as a further feature of the
invention and are illustrated by the following representative examples of scheme 1,
in which, unless otherwise stated R has the significance given herein before.
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.
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ci (ciR F Ho\/V toluene, reflux N KI, NaOMe, MeOH, or KI, NaH inDMF,
or IV O/ Ol Kl, cesiumcarbonate in butanone ROF N'N N~ NJ |

Scheme 1 A preferred method for the synthesis of the compounds of the
P2&&R{GHYehtion 5 starts from the corresponding benzaldeh{GEETH5)002036
The first step of the reaction sequence.s a Knoevenagel condensation
with malonic acid and concomltant decarboxylatton yielding acrylic acids

;@f formulg (II on IS typlig:ally carried solvents Ilke
et rroll ‘ '

| S acetonltrlle NN dimethyifory

harephatdesmperatures Up-to C.‘W‘lo used bases.are o
plperldlne trletm?ljé?ﬁme and diisopropylamine. The obtained acrylic acidd
of forlmula () are "Converted into their &tresponding amides of for !ula NH,
(1) by standard methods for sombone skilled in the art, e.g. by activating
the carboxylic group in (ll) with oxalyl chloride in solvents like ey
tetrahydrofuran, dichloromethane, N,N-dimethylformamide and XMes
there?bf/Tﬁ\e& tempét #drying from -30 C to 40 GeFpeyadditipn of
agquesots-ammenia yid ald/amld(RF of formula-tH—-Ehteridesof ——
fornielftgr@VyEan be syntfiesizéd bya only knowitiveShisdaCid, or
modification thereof. Amides gf fomﬁ&and 1,3- d%hmﬁf%ngeare
subjected to a condensation/dehydration sequence yielduegdhe

compounds of WO 2005/016921 PCT/EP2004/009036 -6 formula (1V).
Typi fs for reactions of this kind are tolue\p\eN benzene,

OJ’\A@_ﬁFN\)

Scheme 1

o

A preferred method for the synthesis of the compounds of the present invention
starts from the corresponding benzaldehydes (Ia). The first step of the reaction
sequence is a Knoevenagel condensation with malonic acid and concomitant
decarboxylation, vielding acrylic acids of formula (II). The reaction is typically
“carried out in solvents like pyridine, N-Methylpyrrolidinone, acetonitrile, NN~
dimethylformamide and mixtures thereof at temperatures up to 140°C. Typically
used bases are piperidine, triethylamine and diisopropylamine.

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

Chlorides of formula (IV) can be synthesized by a commonly known method or a
modification thereof. Amides of formula (III) and 1,3-dichloroacetone are
subjected to a condensation/dehydration sequence yielding the compounds of
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acetone and chloroform. If desired the reaction can be carried out under
solvent free conditions. The reaction temperatures may vary from 50C to
150C. The oxazole derivatives of formula (I) can be obtained by reactions
welkbgzomeyio 5 someone skilled in the art, e.g. by alkylatioof/er2004/009036
4-(4-[1,2,3]Triazol-1-yl-butyl)- phenol with compounds of formula (1V)
according to scheme 1. Typically the afkylation is carried out in the
presence of potassium iodide or sodium iodide in solvents like methanol,

ethmﬁow@paﬂ%caum@&@ %‘d‘%%%xﬁf%@ae |t%|uarlr:1(¥ R gL.H@ A

this reaction liSGprop
a6 A TSR eAPEBn RSeA gFé’ﬁc‘f‘féﬁ‘@hfﬁBr‘é‘hﬁ‘“é&?ﬂa‘W Frofvent
50 sootitionielbsarpaintdsoptietiprsseay HavehtionSaHetthBif°C.
pharmaceutically acceptable salts possess valuable pharmacological

b ré%%‘@%ﬁn}i@%%r?ﬁﬁ@eﬁqgr?gr&?%ﬁ?}dcaﬁqa% %‘?F‘Ha{?l%e;d'ﬂg %&Q&s well known to
Conseq%uentrdgtlli el ’htdg %T%’e%%ﬁ@gﬁﬁ \&g@ﬁﬂl i HigutyD-
therrah aﬂﬂbrcgmﬁéwéém%fwm%e@w.wm oveselespeebsibipistlly the
recefitgatiynasineriddase soflib etdfeRedarnihptisadibiddzdand G iodide in

(H Eﬁﬂ&m@ specialkdndh %tﬁé}%’?ﬂyo {n%ip RSNk lmﬁx%%ﬁﬁformamlde
|onf2? g\bovef A&(l:ordln to the pr sent inv

n peci
subsﬁ’u on patgtern and namely i UGro-$ "’%ét‘?tué1 %"fﬁ‘éldsfiy Kppium
moiSHy BT ey graiiend casisre @émaweEhé éﬁ%‘?@nﬂﬁ@gﬁmjes may vary from
enhzif€emep°6f activity of the present oxazole derivatives, compared to
related compounds known in the art. This is surprising since closely

rel % ou dsfh e the correspondin 3 flyoro chloro-
A ﬁa?%:hfg%”f’%%ﬂ 051 18 DS A EESESAR acccprable
aiﬁ]i\ktﬂ’

havE#/iSaReHES IS hpeyasa A3 0B S iFmorB RGN oS, eid
disctosuderdexaimple 4hhe iR -wginBoty qdfhearespdctitew  anti-proliferative

2 tf%ﬁmmaﬁﬁbwﬁ?wcﬁﬁ%ﬁd - (He{grgeﬁt m‘\lf]entzoi abre ulsfflﬂ in the
tr %gsma%‘ /) SO g%gg% YisRhe Tﬁ% oy freceptor

[1 2, 3]t le (Examp 71 7 an is the referenc
HRf A ?ﬁkﬁjﬁ&ﬁm@ L7 b AR ooty s the

the @mpmgn@ d ofrtprevention of 1llnesses mentioned above.

According to the present invention a specific substitution pattern and namely the
2-fluoro-substitution at the styryl moiety of the present oxazole derivatives leads to
the strong enbancement of activity of the present oxazole derivatives, compared to
related compounds known in the art. This is surprising since closely related
compounds like the corresponding 3-fluoro-4-chloro- and 3,4-dichloro-
compounds, disclosed in exarnples 1 and 5 herein, do not have reasonable activity.
The respective 3-trifluoromethyl compound, disclosed as example 4 herein, is
inactive. The respective 4-trifluoromethyl compound, which is 1-[4-(4-{2-[2-(
4-trifluoromethyl-phenyl)-vinyl]-oxazol-4-ylmethoxy}-phenyl)-butyl]- 1H-
[1,2,3]triazole (Example 4, p. 88, WQ 01/77107), and is the reference compound in
the following biological assay also shows less activity than the compounds of the
present invention.

The activity of the present compounds as HER-signalling pathway inhibitors is
demonstrated by the following biological asssay:
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30 present invention. The activity of the present compounds as
HER-signalling pathway inhibitors is demonstrated by the following
biological asssay: WO 2005/016921 PCT/EP2004/009036 -7- Assay
WOHBHEH21A549 cells (human lung carcinoma cell line) We?gjcﬁﬁ?\()g‘t@ﬂ%%
in RPMI 1640, 2.5 % FCS, 2 mM Glutamine, 100 u/ml Penicillin, 100

pg/ml Streptomycin. For the assay the Cells were seeded in 384 well
plates, 900 cells per well, in the same medium. The 5 next day
confpeuindisddisielved 10 mM in DMSO) were added in various
concentrations ranging from 3 pM to 0.15 nM (10 concentrations 1:3

dilu 5 da the MT.T assa s.done m cC 5 g

instruc ons o e %gﬁﬁfé‘% Urer XHVYJt"oeﬁferate ioh W % c%e &
MolettiZr B (et O vpmb e na%ettﬁgff@aﬁwvmgcaﬁa@a%amv
finatloorelie Meationded 013 $hgiel | plbiegdde ddisgdineathdtethéonthdusedindy Che
f\(;/(’ 502 fayiringh 'ﬁdawiafstj@maﬂ@epﬁmte ntommD g %%tata&r@ ta)rmﬁ%us

te Q 1za ut in

pIatJO%\?v%l}é%ﬁloéﬁ braat1§ gjvli’érmg%tt!r}f}t\ti %9 g) {E R(,,(gﬁ t%crencraar ?”F’r;% n&ﬁumd)
platBEST e 3rce YT iAsHETGR s et miing RsRRdiDE @pt%tﬁeaﬁ%taﬁtétef the
Wallaw) e &s0miGell praliteationdstih Mifibéroof Rvitly dédlkeadsuBorhenicals).
declaasef Wetatakmgtebelic: ach\iBald Re.SAPPISnINSHESHEFES me/m],
dire f I |

oy %ﬁﬁf‘mﬂ%ﬁ?ﬁ Faes %5 AT o pope
pi per WBHBrEEk gﬁepﬁ) "’ér)a R Sﬁ]ﬂmli“’:t‘é‘% splstign (20%
FCSDSixcbriindl pEHA) Mﬁatmdmat@qslhwcé@@n@hﬁdu@ﬁ@ﬁ: : 39D A fter
of cemryfalinghiird M@6des 3 pbkO Mbishdd | BMS@Riatilute 153anning  multiwell

spectrophotometer, Wallac) at 550 nm.

A decrease in number of living cells results in a decrease in the total metabolic
activity in the sample. The decrease directly correlates to the amount of purple
color resulting from the solubilization of the purple formazan crystals,

Cells:

A549 : 900 cells in 60 pl per well of 384 well plate (Greiner)
Medium : RPMI 1640, 2.5 % FCS, glutamine, pen/ strep.
Incubate 1 day at 37 °C

Induction :

- Dilution of compound in DMSO : 3 pl 10 mM + 27 ul DMSO, dilute 1:3

- Add 2 pl of compound dilution row to 95 ul of medium

- Add 10 pl of compound dilution to 60 ul medium in test plate = 0.3 % DMSO
per well

- Incubate 120 h (5 days) at 37 °C, 5% CO,

Analysis :

- Add 7 gl MTT (5mg7ml/well), incubate 4 hat 37 °C
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- Add 2 pd of compound dilution row to 95 ul of medium 25 - Add 10 Id of
compound dilution to 60 p1 medium in test plate 4 0.3 % DMSO per well -
Incubate 120 h (5 days) at 37 C, 5% CO2 Analysis: 30 - Add 7 pl MTT
BhgFkeezil), incubate 4 hat 37 C WO 2005/016921 PCT/EP2004/009036
PCT/EP20041009036 -s- - Add 30 | lysis buffer (20% SDS, 0.04 N HC1)
per well - Incubate overnight at 37 C Measurement : 5 Victor 2, 550 nm
Determination of IC50 was done using XL-fit. Results : Examples IC50
£G4 nbh A9 3560, 0henirnn T 1011 o sy
on tumgor i ition; . e primary tumors, e.g. :
ASEQT}C%Q %fé? cells’ ﬁtg%?f‘r in a volume of 1001) are injected
subcutaneously into the left flank of female SCID beige or BALB/c nude
middersimgraefitm| syringe and a 26G needle. The tumor cells are
originally obtained from the NCI and deposited in a working cell bank. The
15_ %‘%i'ﬁﬁxai? §§@}Q{Sd and expanded in vitro before use in the experiment.

Mice are assigned to the treatment %rfups 14-21 days after cell injection.
Fo UBiRgHgn2 ICsp was done using XI-fit.

Results :
Fxamples 1Csy A549 [nM]
1 460
2 <5
3 2
4 3550
5 ' 900
reference 7

In vivo assay on tumor inhibition:

To generate primary tamors, NSCLC (e.g. QG56, A549, Calu-3) cells (4-5.0x10° in
a volume of 100pl) are injected subcutaneously into the left flank of female SCID
beige or BALB/c nude mice using a 1 ml syringe and a 26G needle. The tumor cells
are originally obtained from the NCI and deposited in a working cell bank. 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
tamor volume of ca. 100-150 mm?® 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 mi/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.
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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

com ouan are administered orally once per day as a suspension in
W o"a%é}é{ﬁ%e 0.22% NaCl with 20 an administration volumé o’ %2?8?/19&9036

based on actual body weights. Treatmgnt 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 réhelopnipatiods aqowwdinttetisionsditng thnsindiavigtiRr wsitgtialylecteotible
ca[ll 88 cdihiee\ekdnae :atdna RERRR B/ UM el Soral GO gt?mkgﬁc@ﬂﬁﬁbﬁbn.
Vv £ Vi idtk iti

pocu R o DI B AT oLl S e G o
e BISHTe BRI TR R TGRS b LS R STy ions,ermulsions
2005/qpersione THeRZounio08086c8 Thewosm pardslededdiegallyisis. in

invelndifatnaodstipgiogiosiks) ac puitcati e capiatle Balisotat)dadisathsns.
medicaments, e.g. in the form of pharmaceutical composition. The

phagmaceutical compositions can,be administered orally, e.g. in.the form,
of GRS SR B IR TP AGANS P EAR SBh QBIRT R g g roccssing
sol i FmerrdiGrsos iRt feniseriiomuidyrhiriswregitirdninagwageganic
alsebergiiéctedirectbliytossgedm thedoion dirBuppasiteries, wicpararitesaily,or
e.0;insie ziﬁﬂﬁk&ﬁiﬁl?@&?ﬂe%’ékﬁ'%%-e&%@p&?%’%ﬁ@ﬁ%ﬁ@ﬁd@ tablets, coated
Phamaceyical compogitions gan be obiined by grocessinde e i
compourids according 6 thi |ﬁvgﬁti((:;a With p armaceutica ylne‘rf),‘ el
inofGRIMES o rigareERincre i, surssiifergrigeridatnd dignit astyols
talcarstetwidikeid3epeiidinits saltscangttihe dik éheamthe usbsafor examapteraare,
SUC&%UI éﬁrﬁgfgftl)llﬁa&@Iﬁe&Q?tﬁQ c;@blslt§pﬂrgaﬁ%@@ﬂa@“l éd,g%h@&m@cmirm for
capsules, Suitable carriers for soft gelatine .capsules are, for exa
e B e £ R TRy cerol

. ; ] [ uid polyals
Dep&HHH o tFiBchharblss ﬁ%tﬁﬂﬁv%epagtg?fcéuﬁs%&ﬂws%,for example,
howetenl us hatleredwitedviryeh dataseroflspiidslditing! capsliesd Shithlsle
carriers for 15 the production of solutions and syrups are, for example,

Wat’?ﬁepo[%gﬁ&lé{ﬁ?crﬁl’ 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.

Preferred pharmaceutical compositions comprise the following:

a) Tablet Formulation (Wet Granulation):

Item | Ingredients " | mg/tablet

1. Compound of formula (I} | 5 25 100 500

2, Lactose Anhydrous DTG 125 105 30 150

3. Sta-Rx 1500 6 6 6 30

4, Microcrystalline Cellulose | 30 30 30 . 1150

5. Magnesium Stearate 1 1 1 1
Total 167 167 167 831
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vegetable oil and the like. Suitable carriers for suppositories are, for
example, natural or hardened oils, waxes, fats, semi-liquid or liquid
polyols and the like. The pharmaceutical compositions can, moreover,
BongliFeeHervatives, solubilizers, stabilizers, wetting agetST&RREIfeEI6
sweeteners, colorants, 20 flavorants, salts for varying the osmotic
pressure, buffers, masking agents or attioxidants. They can also contain
still other therapeutically valuable substances. Preferred pharmaceutical
compasitionsEYPRssadhs following: a) Tablet Formulation (Wet
Granulation): Item Ingredients mg/tablet 1. Compound of formula (1) 5 25
100,500 _2. Lactose Anhydrous DTG 125 105 30 150 3. Sta-Rx 1500 6 6
6 30 4. MigtieRstafinetkhandsesiats 3ot By BedMfesium Stearate 1
1 12 Tofaty1®? greFulgag®IONO0 2005/016921 PCT/EP2004/009036 -10-
MaBUfSCPdEHtﬁe%EQﬁQQHEﬁi&lngi&ﬂﬂﬂ&ﬁxﬂiﬂ%g%@ﬁﬁrﬂeﬁﬂd grar:ulate Withh
purifie : es.throug
Clitable g e M R T o s 15 MM
compress on a suitable press. b) Capsule Formulation: Item Ingredients
mg/ebparadefaemuptond of formula (1) 5 25 100 500 2. Hydrous Lactose
159 123 148 --- 3. Corn Starch 25 3540 70 4. Talc 10 1510 25

Item | Ingredients mg/capsule
1. Compound of formula (I) | 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:

1. Mixitems 1, 2 and 3 in a suttable mixer for 30 minutes.
2. Additemns 4 and 5 and mix for 3 minutes.
3. Fill into a sujtable capsule.

¢) Microsuspension

1. Weigh 4.0 g glass beads in custom made tube GL 25, 4 cm (the beads fill half of
the tube). |
Add 50 mg compound, disperse with spatulum and vortex.

Add 2 ml gelatin solution (weight beads: gelatin solution = 2:1) and vortex.
Cap and wrap in aluminium foil for light protection.

Prepare a counter balance for the mill.

A T

Mill for 4 hours, 20/s in a Retsch mill (for some substances up to 24 hours at
30/s).
7. Bxtract suspension from beads with two layers of filter (100 pum) on a filter

holder, coupled to a recipient vial by centrifugation at 400 g for 2 min.
8. Move exiract to measuring cylinder.
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5. Magnesium Stearate 1 2 2 5 Total 200 200 300 600 Manufacturing
Procedure: 10 1. Mix items 1, 2 and 3 in a suitable mixer for 30 minutes.
2. Add items 4 and 5 and mix for 3 minutes. 3. Fill into a suitable capsule.

HMErEE¥ension 15 1. Weigh 4.0 g glass beads in custorRGHAG& 52036
GL 25, 4 cm (the beads fill half of the tube). 2. Add 50 mg compound,
disperse with spatulum and vortex. 3.7A4a 2 ml gelatin solution (weight
beads: gelatin solution = 2:1) and vortex. 4. Cap and wrap in aluminium

foil for Rgbé4oretabiion with Soiepalenssgburier bilangs famiie fmil. @ik is
for 4 hops,AWsdhaRgtseh- mill (for some substances up to 24 hours at
30/ -Extract. suspension from beads, with two Jayers of filter (100 m) on
a fiI?é)r' %ﬂcff%f’e% é&‘%{p‘%%’%eév}é’c%l%?ﬁ %’i’é%\%%%?ﬂm%ation at 400 g for 2
min. 25 8. Move extract to measuring cylinder. WO 2005/016921

P CTiRROGAIBADE6 pripatatida pﬁdmﬁn@wﬁbsm:aﬂf\thhﬂm}@(dw& bfthe
ml Sfi%&tuiﬂ%ﬂ@%ll VRlmRSareashad Qrextiant 45161685 Hhd il ditnQons are
B R Rs B R O o e ed spove
preparation yiotas Rhracs S Aa AR SR AL B A BT fracpred dpove:
invention with particle sizes between 1 and 10 m. The suspensions are

suitable for oral applications and can be used in the in vivo assay

desgribied abave. cMegigaments caaiRing arcampoprd-at theRigReNt or a

'”V@t &&%ﬁti%ﬁlf@?é@’%%?géﬁ? ACFRRIPRIB, 2 NRISR) A0 Rarrier arc also

therapeutically inért catrier are also _ R _ ,
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
medicaments. The dosage depends on various factors such as manner of
administration, species, age and/or individual state of health.

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.

Example 1
1-[4-(4-{2-[2-{E)-{4-Chloro-3-fluoro-phenyl)-vinyl]-oxazol-4~ylmethoxy}-
phenyl)-butyl]-1H-[1,2,3}iriazole

A mixtare of 25.0 g (158 mmol) 4-chloro-3-fluoro-benzaldehyde, 16.4 g (158
mmol) malonic acid, 1.34 g (15.8 mmol) piperidine and 15.0 m! pyridine was kept
at reflux temperature until carbon dioxide development ceased (2 h). After cooling
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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
worGtheetherapeutically valuable substances into a galerfiCalEP2004/009036
administration form together with one or more 15 therapeutically inert
carriers. In accordance with the inventibh-the compounds of the present
invention as well as their pharmaceutically acceptable salts are useful in

the ﬁPEEB%%H;S@%%ﬁ&%O'&Q &J&?o%?ﬁ%x&?é%@pom%ﬁ !slﬁ&%@%%ﬂ Zﬁﬂ 30 ml

on ancfthelr anti roI eratjve activity, said unds are
user?\ﬁﬁzg%? ch eatmant ot H’%Selasls saﬁi&%da“énklaﬁ%eﬁ &Lfiﬁﬁ d:268 ¢
anirka% hid4shlere prlsoctishearioradisosiing et aterts G he
dosage depends on various factors such as manner of administration,
spegigsyageqnyapindividual state of health. The following examples and
references are provided to aid the understanding of the present invention,
the frue scope of WhICh is set forth in the appended claims. Itis 25
S R R NS0 S o proGbiior 86 e 7 53(d
Wlthlidbt?)débir&%(gdrdfﬂi,tduefihlitﬂ 6ftth e Eh eDOdh). Example 1 1- [4- (4- {2-
[2 (E) (4 Chloro 3-fluoro-phenyl)-vinyl] oxazol 4 yImethoxy}

t
oro 3 %Jefn]zg% ﬁ]lﬁ)gol!‘%ilgq)% Orxr?mo umal n|c rfhﬁéf ddin
(15 ERA L 6 G1D PHIHB ROk BRom e%sznde was added
te mf%mmhf andl Gerbuntdioxidentel tlopfhentaepseti( iyr AfterSooliggwas

WO:200/i0d 69 InRYE(T03R0AARGRRE., 12 AaKO 0o AR PRI I, The
rea(f@ﬁ@u@%&'rgimstgqg@%@pa %Q/o 1& Qf&d ge%l ]é.lréa\l HEC%A §-|t-)tl]ueuon and

precipita % lated, wash dw hwate re
(857 }gmﬁ OB Bro- S RIETBIN 8«}%% FteHiFig ot Y4B e gied
M =24 §FO ignpeno. Yield: 19, 7 g (99%) 3-(4-chloro-3-fluoro-phenyl)-acrylamide.

MS: M = 200.2(API+)

'H-NMR(400MHz, De-DMSOY: 8= 6.68(d, 1H, 2-H), 7.20(br, 1H, NH), 7.42(m,
2H), 7.62{m, 3H).

5.0 g {25.0 mmol) 3-(4-chloro-3-fluoro-phenyl)-acrylamide, 3.82 g (30 mmol) 1,3-
dichloro acetone and 70.0 ml xylene were kept at reflux temperature for 16 h with
continuous removal of water by use of a Dean-Stark trap. After removal of solvents
in vacuo, the residue was suspended in 100 ml methanol, heated to reflux
temperature and filtered. The filtrate was concentrated and the residue
recrystallised from 150 mi methanol/water 1:1, washed with 50 ml cold heptane and
dried. Yield: 4.04 g (59%) 4-chloromethyl-2-[2-(4-chloro-3-fluoro-phenyl)-vinyl}-
oxazole as tan solid.

MS: M =274.2(API+)

'"H-NMR(400MHz, De-DMSO): 8= 4.71(s, 2H, CH,Cl), 7.29(d, 1H, =CH), 7.53(d,
1H, =CH), 7.61(m, 2H, Ar-H), 7.88(d, 1H, Ar-H), 8.20(s, 1H, oxazole).
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5 'H-NMR(400MHz, DF-DMSO : S= 6.64(d, 1H, 2-H), 7.61(m, 2H, Ar-H),
7.63(d, 1H, 3-H), 7.84(dd, 1H, Ar-H), 12.6(br, 1H, COOH). To a
suspension of 20.0 g (100 mmol) 3-(4-chloro-3-fluoro-phenyl)-acrylic acid
WO 298016t Hiethyl ether 23.7 g (14.5 ml, 200 mmol) thionyIBEHIGRARIHE036
added cautiously and the mixture warmed to reflux temperature for 1 h.
Stirring was 10 continued over night at'rbom temperature, then the
solvents were evaporated. The residue was added to 150 ml of a 25%

ice-acithagres s IamRniasabliar and2 jraddor Jibuthe precipiates 14 ¢
amide;was gallgeted %@ﬁﬁ%%‘ﬁ% %L%Esa&ﬁ%aml 38%% #5} oy Y'&'ﬁ’o g

19 7.09,(99% -chloro-3-fl o [)-acr

ji %&%F é%arfs y%uegaoplw ﬂﬂvﬂr%e&ie and
1|-| (N|2|§ g(&?@ﬁlnmlm pmgg(mn g}q'l}dg, Wege(28dednamblirring at 60°C continued
3-(4ehl atghB-ifetoephiraylioacnyanidates. 83 0a(BRINRONLL, Rridich| Qk@racted
acetRng. h 19- &mm?rlg&@aweﬁ%@&h@yﬁ'u@m @%&L% A8 W v

contln ou Y%@ov | of water b e of a Dean- After remova

oy D e S B {5 2ot 6 TibRERaioBive 350
hea’ﬁé‘ﬁr?é”r*@ﬁtﬁlaﬁéfﬁﬁérm@ﬁﬁddf@é Pé@aﬁqb Fietine witk eptaeviertbrbatetate
andItB]eyrédmiué67emgs(a¢l%§ed1iiam&;|{'igim{m&mdﬂoﬂwaiﬁﬁo}olpm%ednyl

Wltfbﬁ&(ﬁlh id Yﬂ?l 3(?) §:9029%) white solid melting at

B/%rq'g},eglyl -2-[2-(4- chloro 3 f uoro-phenyl)-vinyl]- oxazole as tan solid.
274.2(API+) 'H-NMR(400MHz, D6-DMSO : S= 4.71(s, 2H,

CHZCI), 7.29(d, 1H, =CH), 7.53(d, 1H, =CH), 7.61(m, 2H, Ar-H), 7.88(d,
1H . M8: V) =812D s ARt-bxazole). WO 2005/016921 PCT/EP2004/009036
-13 A mixture of 0.16 g (0.74 mmol) 4-(4-[1,2,3]triazol-1-yl-butyl)-phenol

and %@g@ﬁ@% 20 M gchutanone s sirced at 6AC foc
A-cRIG rdthAED - ﬁfé’rﬁgr’c%{ﬂﬁ)éré -FHEnyHAriHoxd26te2hdyr-H), 7.29(d,

1H, =CH), 7.52(d, 1H, =CH), 7.63 (m, 2H, Ar-H), 7.71(s, 1H, triazole), 7.88(d, 1H,
Ar-H), 8.11(s, 1H, triazole), 8.22(s, 11, oxazole).

Example 2
1-[4-(4~{2-[2-(E)-(4-Chlore-2-fluoro-phenyl)-vinyl}-oxazol-4-ylmethoxy}-
phenyl)-butyl]-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 m! of a 25% aqueous ammonia solution.
Tetrahydrofuran was distilled off in vacuo, precipitated amide was collected,
washed with water and heptane, then dried at 40°C in vacuo. Yield: 45.9 g (94%) 3-
{4-Chloro-2-fluoro-phenyl)-acrylamide.

'H-NMR(400MHz, Ds-DMSO): 8= 6.72(d, 1H, 2-H), 7.23(br, 1H, NH), 7.35(d, 1H,
5-H), 7.44(d, 1H, 3-H), 7.50(d, 1H, 3’-H), 7.68(br, 1H, NH), 7.95(dd, 1H, 6’-H).
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0.123 g (0.74 mmol) potassium iodide were added and stirring at 60C

continued 5. over night. After evaporation, 15 ml water was added and the

mixture extracted thrice with 15 ml ethyl acetate. The combined organic

Woerwimesezivashed with IN sodium hydroxide and water, dARET/ERBN4/009036

sodium sulfate and evaporated to give 350 mg raw material which was

purified on silica gel. Elution with heptake/ethyl acetate 1:1 yielded 167

mg (50%) 1- [4-(4-{2- [2-(E)-(4-chloro-3-fluoro-phenyl)- vinyI] 10

oxazeb4: S thexyiy B tyll

melil?gﬁl X146 149C. E?W&M ﬂ%%é’i’% @@% ooMHz %g }Amm(’l)
BIQUIREE 2 1 Ss%umfe )W5TE i‘ﬁp ?F—ﬁe oA RIS aeE, 24 b
f@ﬁmﬂwem‘f@l\ﬁf—w’a‘% fousa-n i -Prair St fras Afte=oRling to

7 SZQOMHIE}@HWIE B¢ rext2ekiokrs Mty S01(8] diHedtridz@lhnic8f{shethas dried

/]A-\r[ lyes %@(ﬁn‘ﬂ-ﬁﬁz;fgﬁoﬂﬁd Zlﬁezﬂﬁfeﬁﬂegml% FXam ﬁgremdﬁ’? wasg stirred

r Qro- p vin -
ph;‘véﬁla%& nﬁ)ﬂé e P B g o cod
i &b%ﬁé‘ﬁyﬂl ﬁéfaaddﬁeéwmﬁ%ﬁ)y@ra(ﬁa}é{% 9

angig %ﬂ N &@ﬁwfblﬁuamr@h@ﬂmm«lﬂ @t doomkth3Dbxamiel)
oxalyl chloride in 50 ml tetrahydrofuran was added dropwise at 0C within

solution. Tetrahydrofuran was dlstllled off in vacuo, precipitated amide

wageelig¢letl mwabhsfdostthswaier apdrhrpiane mrhd@@tataﬂs%ﬁmn of 217

VacHx gl Amd gtf—%’ ‘1)235 @iag(gllqr 25l o1, 1me
%;.3?%3%0 ) Y A ol Tiﬁ“ﬁig by

7.3 (3 I’il}ns H"} “?gsd(do TR g 7(68%40
7.98 Y@WIB’IH% @%@B}fb%@i@&epcshs/@hz@04mogdssnﬂ N,N- chmethyl

formamide were added at 0°C, stirring continued at 0°C for 1 h and 12 h at room
temperature thereafter. The mixture was quenched by 6 ml water, stirred for 1 h
and the precipitate isolated by filtration. After washing with water, three tirnes with
cold ether and drying at 40°C in vacuo, 350 mg (77%) 1-[4~(4-{2-[2-(E)-(4-chloro-
2-fluoro-phenyl)-vinyl]-oxazol-4-ylmethoxy}-phenyl)-butyl]-1H-[1,2,3 ltriazole
were obtained.

MS: M = 453.3 (API+).

'H-NMR(400MHz, Dg-DMSQ); 8= 1.48(quintet, 2H, CH,-CH2-Ph), 1.81(quintet,
2H, CH;-CH2-N), 2.52(t, 2H, CH,-Ph), 4.39(t, 2H, CH,-triazole), 4.98(s, 2H,
OCH;-oxazole), 6.94(d, 2H, 3’-,5’-H), 7.09(d, 2H, 2’-,6°-H), 7.25(d, 1H, =CH),
7.36(d, 1H, 5”-H), 7.49-7.55(m, 2H, =CH/3”-H), 7.71(s, 1H, triazole), 7.95(dd,
1H, 6”-H), 8.11(s, 1H, triazole), 8.22(s, 1H, 5-H-oxazole).

Example 3
1-{4-(4-{2-[2-(E)-(2-Fluoro-4-trifluoromethyl-phenyl)-vinyl]-oxazol-4-
ylmethoxy}-phenyl)-butyl]-1H-[1,2,3]triazole

A mixture of 5.0 g (3.55 ml, 26.0 mmol) 2-fluoro-4-trifluoromethyl-benzaldehyde,
3.10 g (29.8 mmol) malonic acid, 0.26 g {0.30 ml, 3.0 mmol) piperidine and 15 ml
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-14 45.0 g (225 mmol) 3-(4-Chloro-2-fluoro-phenyl)-acrylamide, 35.5 g

(280 mmol) 1,3-dichloroacetone and 500 ml toluene were kept at reflux
temperature for 24 h with continuous removal of water by use of a
WeaAEAeRrap. After cooling to room temperature, two ex#aEtR0NHF036
80 nil water, the organic phase was dried 5 over sodium sulphate and the
solvent removed in vacuo. The residdelwas stirred with 80 ml methanol

for 30 min., the precipitate filtered, washed with cold methanol, stirred

withppeideptane kepickeeatf tang aiedd myalcHotndlGiddald 3884 H1%) (3
2| |[2h|\| Jﬁ%@é&ﬁn@%%o‘f@%}ﬂ&%ﬂ@é‘? 2‘8(? %E% %8% ; d'ﬁfﬁxeg opjfo 3002
7 ke @?ﬁr@%ﬁﬁe@ g Vsl e B e e with
5-HookepeRs) 2nd e B B &f @5%)soRnbiusydriitrifereo picdl aeay))-

to aasnflitieciddf 217 mg (1.00 mmol) 4-(4-[1,2,3]triazol-1-yl-butyl)-phenol
in 2.0 ml N,N-dimethyl formamide and stirred for 30 min. 272 mg (1.00

e e S T SN SRR
confittieh &t 068 Hladdio?H atdobih XeHbaratidd: tHdr&afbs. pRbr, 1H,

mixOkas quenched by 6 ml water, stirred for 1 h and the precipitate
isolated by filtration. After washing With Water three times with cold ether

and-dryin 4OC in 0 2 4- c

2- fﬁ}g}ro lg?nf; %@g 3(% J’%nmgé enyﬁi) Ei Jf l}%’gghenyi)

trrafﬁf@‘foa\ﬁ B otitdimed I‘%PZmaml ¢a

D6-PEm D&ﬁﬂ.@(q&ﬁlm@}-bﬁﬁl {@}dﬁd%h); ID &il(tqtm‘l‘tﬁimﬁi-ﬂalﬁkhs added
CHEdYWwide 22 (2 HWitGHTRY BRI, $:38dg s Sdnldntiazale)s498(302hn. and 2 h

OCE@&%@F& g 9681%%;:63{:{:& %’h‘g)ffisu?tg i%% %}—ﬁ% %H&? 2(}5&9 ’0:#_"(3 again

=CH

tria } Wfﬁm H})‘ng 9_]} Tﬁoﬁﬁg;cﬁ)e%qlgﬁwgmmma solution. The
5-H3@R@2~@® CElg(amplie 3wvas coﬂected and stirred for 30 min. with water. The

precipitate was collected, washed with water and dried at 40°C in vacuo. Yield: 4.4 g
(88%]) 3-(2-Fluoro-4-triflucromethyl-phenyl)-acrylamide.

MS: M= 234.2 (API+).

"H-NMR(400MHz, D-DMSOY: 8= 6.83(d, 1H, 2-H), 7.31(br, 1H, NH), 7.51(d, 1H,
3-H), 7.63(d, 1H, 5-H), 7.70(d, 1H, 3°-H), 7.76(br, 1H, NH), 7.8%(dd, 1 H, 6 -H).

4.00 g (17.1 mmol) 3-(2-Fluoro-4-trifluoromethyl-phenyl)-acrylamide, 2.60 g (21.3
mmol) 1,3-dichloroacetone and 40 ml toluene were kept at reflux temperature for
16 k with continuous removal of water by use of a Dean-Stark trap. After cooling to
room temperature, two extractions with 100 ml water, the organic phase was dried
over sodium sulphate and the solvent removed in vacuo. Chromatography on silica
gel (eluent: n-heptane/ethyl acetate 5:1) gave 1.20 g (23%) 4-chloromethyl-2-[2-(2-
fluoro-4-trifluoromethyl-phenyl)-vinyl] -oxazole.

MS: M = 306.2 (API+)
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1-[4-(4-{2- [2-(E)-(2-Pluoro-4-trifluoromethyl-phenyl)-vinyl]-oxazol-4-
ylmethoxy}-phenyl)-butyl] -IN- [ 1,2,3 ] triazole 30 A mixture of 5.0 g (3.55
ml, 26.0 mmol) 2-fluoro-4-trifluoromethyl-benzaldehyde, 3.10 g (29.8
Wordhsmiahsmic acid, 0.26 g (0.30 ml, 3.0 mmol) piperidine araTIEPEIVIEO036

- 2005/016921 PCT/EP2004/009036 -15 pyridine was kept at reflux

temperature until carbon dioxide develbpment ceased (3 h). After cooling
to room temperature the reaction mixture was poured onto 300 g ice and

@?%Mﬂ gm.tfai 925, 'ﬁﬁl@tﬁq WASHEG Wi WAty 4 W8, 1-
3- (251\:?9%?0 -trif l?(;j‘rg:r{ne g/% gﬁ acry1| alé]izi g %ﬁﬂvlﬂfﬁbﬁhf .14(dd,

D6- 3 It 1‘6‘&214% 1H, 2-H), 7.63(d, IH, 5'-H), 7.65(d, J=
16.1 Hz, 1H, 3- H) 776(d 1H, 3-H), 8.07(dd, 1H, 6-H), 12.8(br, 1H,

gc()gjﬁﬂb Eo(@ &E:Sﬁﬁmoﬁgﬁﬁ%g) 11-24{31'@0&101'0 4-»tnﬂu0r0methyl~phenyl)-
rQ-4- acid in 3
ot R e il LRt hansle g
(280" ‘ggaﬁﬁfm‘é??dé’ﬂﬁdfoaﬁﬁ t@ti/ dhytofdrgth Wawhafed Whpirdim
at G(r,etbsthm sduipn, Grierpddadas 66/0timliettttadd EntbhaAerhin. raftak Xdv i h.
roonfiternnesailie M@ﬂ,@ﬁ%ﬁ&éaﬁlﬂﬁ %Mm‘éﬁ%&osﬂ%t@tﬁyﬁ&etate
agadﬂd q@%@,@@d@ﬁéj 10 SR0NI0,10 120 MbLof 3 g 5% mglllge QH tvgce
I%SO utlon B:ée eéls arati g oily. amide was collecte fr
for rim Wit Preip \R}lql?}%‘ﬁﬂe cf%gﬁé”ba%\ﬁﬂarﬁ%ﬁ
andigmess Motl}qrr%{fopm‘p@l@i Jp)4 §v¢88%phase HPLC (C4-column, eluent
3- (ZnEﬂhmmHMteﬁ}u@mm&m?t-pheuﬂyl)@@}ylﬁﬁud%v&{b&ah{bﬂéﬁiaﬁﬁﬁ +t)bf the

H MM@&%’%@%Q oy c@sﬁﬁgdwéch &t EQthﬁ]c&Q{% % t}\ﬂ_:lsled

1H, 2 7.6 7 70(d
‘%’ %3' -2-{ Fl%zoro 4—tnﬁuor0methyl—pheny

3 (ZIFYHo?Saﬂolrﬁmi% Pb?%h%ﬁyﬂ&ﬁﬁdé@ts@lgléﬂ 3 mmol)
1,3-dichloroacetone and 40 ml toluene were kept at reflux temperature for
MS: M = 487.2 (API+).

"H-NMR(400MHz, Ds-DMSO): &= 1.48(quintet, 2H, CH,-CH2-Ph), 1.81(quintet,
2H, CH,-CH2-N), 2.52(t, 2H, CH,-Ph), 4.39(t, 2H, CH,-triazole), 4.99(s, 2H,
OCHy-oxazole), 6.94(d, 2H, 3’-,5-H), 7.09(d, 2H, 2’-,6-H), 7.39(d, 1}, =CH),
7.59(d, 1H, =CH), 1H, 7.63(d, 1H, 5”-H), 7.71(s, 1H, triazole), 7.77(d, 1H, 3”-H),
8.11(s, 1H, triazole), 8.16(dd, 1H, 67-H), 8.26(s, 1H, 5-H-oxazole).

Example 4
1-[4-(4- {2-{2-»(E)—(3—’I‘rifiuoromethyl«-phenyl)-Vinyl]-oxaz01—4~y1methoxy}-
phenyl)-butyl]-1H-[1,2,3]triazole

To a suspension of 5.0 g (22.67 mmol) 3—(3-triﬂuoromethyl—phenyl)—acrylic acid in
30 ml tetrahydrofuran and 0.3 ml N,N-dimethylformamide a solution of 2.5 ml
(29.47 mmol) oxalyl chloride 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 20 mi
of a 25% aqueous ammonia solution. After stirring for 30 min the organic layer was
separated, the aqueous layer extracted with ethyl acetate twice and the combined
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16 h with continuous removal of water by use of a Dean-Stark trap. After
cooling to room temperature, two extractions with 100 ml water, the
organic phase was dried 25 over sodium sulphate and the solvent

P iiyacuo. Chromatography on silica gel (eluent: nHePEARERMRAS
acetate 5:1) gave 1.20 g (23%) 4-chlorgmethyl-2-[2-(2-
fluoro-4-trifluoromethyl-phenyl)-vinyl] 85 azole. MS: M = 306.2 (API+) WO
2005/016921 PCT/EP2004/009036 -16 1H-NMR(400MHz, D--DMSO : 6=
4.78(g1H, Eﬁﬁ(:l,dﬁﬁB(dvdz: Madblz, Wiel'- ddhcébidibn)=id6.dablie, 13(3-

2I i) (A "1 a Lk 1
2 I:dx)o%gg% t%l}'r% ] g&%&%ﬁﬁ;ﬁ?w& E8)aRd A Glhied 43110 ¥R 33 (R od ).

4-Chloromethyl-2-[2-(2-fluoro-4-trifluoromethyl-phenyl)- 5 vinyl]-oxazole,

0. 2%@&45{@@% FraAbloldy1 15y tFnéARIbD. 186 Nyt Totp-7.56
mriod) Pdiag$iznnié 2 ENd/ G-I P hilng1260) mmol) of a 30% sodium
methylate solution were added to 50.0 ml methanol and heated to reflux

for é%%h (&lierremo ?%off?@lvent t, par |t|?1m@0ft he e 'dlzlei?%\g%eg o)

n|I acetate an se waé was

bt EikhIQERaEF AR Gt Rt »ﬁ%&@?ﬂ%ﬁ?@@%@gﬁaﬁ%ﬁre for 16 b
suImhﬁwoiﬁhemmmax@s@wpurbyenbtoofdayﬁm&aﬂcthepre@;&hneemoval of

puriad:hy IiﬁVeaE8§<§i rthaa@sﬂlaé.%%xﬁ@mé? m&h&n%&mﬁhgmﬂé&at%g&&y
I r p n yin t uct
conﬁj%f%é@#é‘“?% ééﬁ% D T R T g e
it ( ? oxazole as tan solid
1-[4-(4-{2-[2-(2-Fluoro-4-trifluoromethyl-phenyl)- 15 vinyl]

-oxagaiM-yimeti@sy-phenyl)-butyl]-1H-[ 1,2,3]triazole. MS: M = 487.2
(API+) 1H-NMR(400MHz, D6-DMSO : S= 1.48(quintet, 2H, CH -CH2-Ph),

B TRNE CLRE S ot S SHE oA Hls T a7

H7é‘1%n+¢ﬁ)7 39(d, 1H, =CH), 20 7.59(d, 1H, =CH), IH, 7.63(d, 1H, 5"-H),
7.71(s, 1H, triazole), 7.77(d, 1H, 3"-H),

26 mg (1.0 mmol) of 95% sodium hydride were given at 0°C to a solution of 217
mg (1.00 mmol) 4-(4-[1,2,3]triazol-1-yl-butyl)-phenol in 6.0 ml N,N-
dimethylformamide and stirred for 30 min. 288 mg (1.00 mmol) 4-Chloromethyl-
2-[2-(3-trifluoromethyl-phenyl)-vinyl]-oxazole dissolved in 1.0 ml N,N-
dimethylformamide were added at 0°C, stirring continued at 0°C for 1 hand 12 h at

room temperature thereafter. The mixture was quenched by 30 ml water, stirred for
1 h and the precipitate isolated by filtration. After washing with water, three times
with cold ether and drying at 40°C in vacuo, 192 mg (41%) 1-[4-(4-{2-[2-(E)-(3-
Trifluoromethyl-phenyl)-vinyl] -oxazol-4-ylmethoxy}-phenyl)-butyl] - 1H-
1,2,3]triazole were obtained.

MS: M = 469.4 (API+).

'H-NMR(400MHz, CDCls): 8= 1.62(quintet, 2H, CH,-CH2-Ph), 1.94(quintet, 2H,
CH-CH2-N), 2.60(t, 2H, CH,-Ph), 4.39(t, 2H, CHy-triazole), 5.02(s, 2H, OCH,-
oxazole), 6.92(d, 2H), 7.0 (d, 1H), 7.07(d, 2H), 7.49-7.60 (m, 4H), 7.69 (m, 3H),
7.76 (s, 1H)
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8.11(s, 1H, triazole), 8.16(dd, 1H, 6"-H), 8.26(s, 1H, 5-H-oxazole).
Example 4
1-[4-(4-{2-[2-(E)-(3-Trifluoromethyl-phenyl)-vinyl]-oxazol-4-ylmethoxy}-
whenydjelbastyl]-1H- [ 1,2,31triazole 25 To a suspension of 5.@QQi{R2:6i4 009036
mmol) 3-(3-trifluoromethyl-phenyl)-acrylic acid in 30 ml tetrahydrofuran

‘and 0.3 ml N,N-dimethylformamide a-s@ution of 2.5 ml (29.47 mmol)

oxalyl chloride was added dropwise at OC within 45 min. Stirring was

CONg 2§ 0-5C for 30 min. and 2 h at room temperature thereafter. The
resulting solution was cooled to 0-5C again and then added within 15 min
to 20[m( 8RR dR2e P50 afiddus phmyiesd lutionol et atiting fomhaayipn
thetargéricriqyeranaszsrparated, the aqueous layer extracted with ethyl
acetate twice and the combined WO 2005/016921 PCT/EP2004/009036
-17 organic layers dried over Na2SO4. After concentration in vacuo 3-(3-
triﬂﬁ%rarﬂ’éﬂ*‘fg?ﬁ‘ﬁﬁe V) et dhsiiddiddirhlerqrmbenybliacryhisiacdgs 30
g(9DbAgtrabydunimes00N 92, BIMDVAS @3IgAf 66 (dideH , RHoi7 &0 an) 134,55
NHnhalP-o5ilfl iloRHY, wab3dbett dpwhb. of - 87 Wt{A 42 H)in. 2089 Ras
Ml g0sRmEi PRV A8, 13 080 D Oatier. The
1,3-d|%£110r0a etone andég 0 ml toluene were kept at eﬂaux.tempe_ra ure
for 6 R Vit EBREHTS S8 PeroAP ot diaterBy) thea efdebuithissiarnvipgp 20 m!
Aftef petibvatosp userarRsimsohition; {terebiding foad(umitide: lbyeiinistayer was
colseparathdothatogrepisylafee pranesietiv acefRiolil 1ieddinll 9ReG4ARYAM
4-%}@@?@% drder el WERGORIE M- BRGOMIVIRWLAUAZOIC AR wich

lid MS: M = 288 1(FS|+) ‘H-NMR(40QMHz, CDCI 8= 4 54(s, 2t o
f:%'%%ﬁé ?(5&%‘4’1:%@%%07%69’?6%&%@? S5 A oiodsField
sodith&h¥de were given at OC to a solution of 217 15 mg (1.00 mmol)

4-(4-[1,2,3]triazol-1-yl-butyl)-phenol in 6.0 nil N,N-
"H-NMR(400MHz, CDCls): 8= 5.66 (br, 2H), 6.44 (d, 1F), 7.32 (d, 1H), 7.45 (d,
1H), 7.55 (d, 1H), 7.60 (s, 1H)

2.3 g (10.6 mmol) 3-(3,4-Dichlore-phenyl)-acrylamide, 4.73 g (37,2 mmol) 1,3-
dichloro acetone and 15.0 ml toluene were kept at reflux temperature for 16 h with
continuous removal of water by use of a Dean-Stark trap. After removal of solvents
in vacuo, the residue was purified by flash column chromatography (heptanes/ethyl
acetate 2:1). Yield: 2.88 g (94%) 4-Chloromethyl-2-[2-(3,4-dichloro-phenyl)-
vinyl]-oxazole as tan solid.

MS: M == 288.1(ESI+)

'H-NMR(400MHz, CDCly): 8= 4.54(s, 2H, CH,CD), 6.89(d, 1H, =CH), 7.33-
7.45(m, 3H), 7.59 (s, 1H), 7.62 (s, 1H)

25 mg (1.0 mmol) of 95% sodiumn hydride were given at 0°C to a solution of 217
mg (100 mmol) 4-(4-[1,2,3]triazol-1-yl-butyl)-phenol in 6.0 ml N,N-
dimethylformamide and stirred for 30 min. 288 mg (1.00 mmol) 4-chloromethyl-2-
(2-(3,4-dichloro-phenyl)-vinyl]-oxazole  dissolved  in 1.0 ml NN-
dimethylformamide were added at 0°C, stirring continued at 0°C for 1 hand 12 h at
room temperature thereafter. The mixture was quenched by 30 ml water, stirred for
1 h and the precipitate isolated by filtration. After washing with water, three times



dimethylformamide and stirred for 30 min. 288 mg (1.00 mmol)
4-Chloromethyl- 2-[2-(3-trifluoromethyl-phenyl)-vinyl]-oxazole dissolved in
1.0 ml N,N- dimethylformamide were added at OC, stirring continued at 0C
Yo5? 2045/8HA212 h at room temperature thereafter. The mixtuRECH/EE2004/009036
guenched by 30 ml water, stirred for 20 1 h and the precipitate isolated by

~ filtration. After washing with water, thfde fimes with cold ether and drying
at 40C in vacuo, 192 mg (41%) 1-[4-(4-{2-[2-(E)-(3-

TriM&Méwmphm&iﬁm@yﬂwxammﬂmmmmemwﬁdﬂ) 3,4-
1,2 BitriaroiguerRalaingd, M8 M a8 45,@{%1%! lb@ﬂzﬂgﬂfé@a‘v‘{#

CD STk %é‘gum et, 2H, CH -CH2- Ph) 4(quintet
t, 2H, Ph), 4.39(t, 2H, CH2-triazole), 5.02(s, 2H, OCH2-

oxazole) 692(d 2H), 7.0 (d, 1H), 7.07(d, 2H), 7.49-7.60 (m 4H), 7.69 (m,
3HMS7 NiG=(472.8AWB 20051016921 PCTIEP20041009036 18 Example

1-[4pfAched ichlor. vn I -4- hox phe
' Ttriazore ‘gs%s S|o%ntyo%§ 1r$5 q“mtegl %H
- b1 e he é’éﬁ #3365 3kh #@m&h@m@mmpﬁﬁr
N m&m!eihﬂﬁ@rm&iﬁme%a)sdmm OB, MIXB4.55 nmaia)) oxalysciitides (s,
waskadad drapiyise at OC within 45 min. Stirring was continued at 0-5C
for 30 min. and 2 h at room temperature thereafter. The resulting solution
was cooled to 0-5C again and then added within 15 min to 20 ml of a
25% aqueous ammonia solution. After stirring for 30 min the organic layer
was 10 separated, the aqueous layer extracted with ethyl acetate twice
and the combined organic layers dried over Na2S0O4. After concentration
in vacuo and washing with diethyl ether
3-(3,4-dichloro-phenyl)-acrylamide was isolated as white solid. Yield 3.64
9(71 %)
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'H-NMR(400MHz, CDC13), S= 5.66 (br, 2H), 6.44 (d, IH), 7.32 (d, 1H),
7.45 (d, 15 1H), 7.55 (d, IH), 7.60 (s, 1H) 2.3 g (10.6 mmol)
3-(3,4-Dichloro-phenyl)-acrylamide, 4.73 g (37,2 mmol) 1,3- dichloro
woertnigwp 15.0 ml toluene were kept at reflux temperaturBGEERB RigH36
continuous removal of water by use of a Dean-Stark trap. After removal of
solvents in vacuo, the residue was puffied by flash column
chromatography (heptanes/ethyl 20 acetate 2:1). Yield: 2.88 g (94%)
4-Chilarsimethiylied 2-(3,4-dichloro-phenyl)- vinyl]-oxazole as tan solid. MS:
M = 288.1(ESI+) 'H-NMR(400MHz, CDCI 8= 4.54(s, 2H, CH2C1), 6.89(d,
1H, =CH)’,§7.33- 7.45(m, 3H), 7.59 (s, 1H), 7.62 (s, 1H) 25 25 mg (1.0
mnfoT S In6h abirimociitcarsagniains o iBrasBriery Sy tams g od.,
(1.00 mridSi9A(up., B8 hrid Adbd-14a5utyl)-phenol in 6.0 ml N,N-
diYTHEEI#QUmﬂiﬂiﬂarﬂﬂﬁﬂlrm?.,f@ngﬁ[@r%&ﬁﬂ%ﬂﬁop mmol? .

4-c -2-2-(3,4-dichlorosphenyl)-vinyl]-o issolved in 1.0
ml EIR&%%%%%%%@%%%&& dedﬂé?g‘ g\’f gtﬁ?r%@?o%u ed at OC for
1han # 4t 30 room temperature thereafter. The mixture was
queriEhrae B9l 36pn1 Reperts st ddellf6hetnhGlyd. thHe( jr&Qipitate isolated by

filtr Riasortey and Shinowilh, water ChesR e s 200200369254

PCWER20# 16Q9036:+ £ 40h £ SRher anddr 40C in vacuo, 225
mg @%ﬁ} -147;(4%{2-[2-((5)0-3,4- RISTHRR2

dichloro-phenyl)-vinyl]-oxazol-4-ylmethoxy}-phenyl)-butyl]-1H-[1,2,3]triazol
e M%Gé)&%?ﬁ%. MS: M = 470.3 (API+). 5 'H-NMR(400MHz, CDC13): 8=

1.6X(GUIAIGISEH, CH -CH2-Ph), 1.94(quintet, 2H, CH -CH2-N), 2.60(t, 2H,
CHRBs, 43851 2k, £02:1iRg8l8kdPhee, 4H, OCH2- oxazole),
© 59000, DA 1% 2 LR D R Gty 700
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200&/016 TW I—f’) 6{5 36 -21 Patent Claims 1. A compound of
formula (I) F N O O N/N\N formula (1), 5 wherein R is -halogen; or a

methyl or ethyl group ich may both optionally be substituted once or
several time&wit;

formula (I},
wherein
R is  -halogen;or
a methyl or ethyl group, which may both optionally be substituted
once or several times with halogen;
with the proviso that R is not fluoro; and
pharmaceutically acceptable salts thereof.
2. A compound according to claim 1, wherein
R is  chloro or trifluoromethyl; and
pharmaceutically acceptable salts thereof.

3. The compound of formula (1) according to claim 1 or 2,

1-14-(4-§2-[2-(E)-(4-Chloro-2-fluoro-phenyl)-vinyl] -oxazol-4-ylmethoxy} -
phenyl)-butyl]-1H-[1,2,3 ] triazole.

4. The compound of formula (I) according to claim 1 or 2,

1-[4-(4-{2-[2-(E)-(2-Fluoro-4-trifluoromethyl-phenyl)-vinyl} -oxazol-4-
yimethoxyi-phenyl)-butyl]-1H-[1,2,3 ] triazole.
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with the proviso that R is not fluoro; and 10 pharmaceutically acceptable
salts thereof. 2. A compound according to claim 1, wherein R is chloro or
trifluoromethyl; and pharmaceutically acceptable salts thereof. 15 3. The
compound of formula (1) according to glaim 1 or 2,
1-[4-(4-{2-[2-(E)-(4-Chloro-2-fluoro-phenyl)-vinyl]-oxazol-4-ylmethoxy}-
phenyl)-butyl] -1H- [ 1,2,3] triazole. 4. The compound of formula (1)
accordingtemimivautiord 2pmposition, containing a compound as claimed in any one
1-[4-(442- (B Er{Rrk Iuora-4-4riflyoromethylp %R}fl?ﬂ@fﬁégééﬁ&hﬁ; eeptable
ylmethoxxi- henyl)-butyl]-1H-[ 1,2,3] trilazole. -22- 5. A pharmaceutical
compogl)floﬁ,egé%taining a compound as claimed in any one of the claims
1, 2, 3 or 4 together with pharmaceutically acceptable excipients. 6. A
plsarmacepiial cempasidemseaardngte:amima fonthe snRIbRN Bhidition of
tumor %?nv\(/)trh. %\Jﬁle use of a compound in any one of claims 1, 2, 3 or 4
for the manufacture of corresponding medicaments for the inhibition of
tumor growth. 8. The use of a compound in any one of claims 1, 2, 3 or 4
fof.the Manufactiueonimanespondingsnedaments for the keatimentRifacture
breast : : t n Jre of a compoungd of
formula 1) o T e ey o 5 R R e
formula (V),

8. The use of a compound in any one of claims 1, 2, 3 or 4 for the manufacture -

of corresponding medicaments for the treatment of breast cancer.
9. A process for the manufacture of a compound of formula (I}, wherein

(a) the compound of formula (V)

N::;N
o)~
—
formula (V),

is reacted with a compound of formula (IV)

R F
= N
e
of Cl
formula (IV),



is reacted with a compound of formula (IV) R F/ O~/ ClI formula (IV), 20
WO 2005/016921 PCT/EP2004/009036 -23 wherein R has the
significance given in claim 1, to give the respective compour%d of formula
‘?“9 i%cﬂsgéfazéompound of formula (1) is isolated from the reagtlgﬁEﬁ%ig( ﬁ?g,mﬁ
and 5 (c) if desired, converted into a pharmaceutically acceptable salt.
Abstract Objects of the present invention are compounds of formula (1)
[err] formula (1), their pharmaceutically acceptable salts, enantiomeric
forms, diastefSatESMBraaa e pigrifcancs gienpirepaimtidntofgive the respective
above-mentianethcondpddndsuimgticaments containing them and their
manufacture, as well as the use of the above-mentioned compounds in

the ot o R A PSS S 2SR From the reaction mixture,

and

(c)  if desired, converted into a pharmaceutically acceptable salt.





