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Novel oxazoles, their manufacture and use as
phar maceuti cal agents The present invention relates to

woosloi@zazol e derivatives, to a process for tPEI/EP2004/009036

manuf act ure, nedi canents containing themand their
manufacture as well as the use of these conpounds as

phar maceutically active agents. Protein tyrosine

ki nases (PTKs) catal yse the phosphoryl ation of tyrosyl

r esi dublovélpxeznlésotieipnatiehctard andohse@s pharnidveutical agents

regul ation of cell growh and differentiation (WIks

et al Progress in G owh Factor Research 97 (1990)

2 Thewagsentaingentiomeelatpnie naves oxagle derigsives, t rmpraskss Br their

( #2865cR94 -eitamSHs B%Iggﬂsﬁ%g@ﬁnp@n@ 'I:H/éudﬁf;nhﬂkﬁre as well as the
rosin .
r ece(%él]clu Féylﬁpo‘&“ Wuu@%fﬁtw&ﬁ&e%@mr ecept or

tyr03| ne ki nases (e . src, lck). It is known that

n enc te ar.e.aberr ant . .
t yr el ﬁgr%%%n %ineagesc(g’gg%Féan %ﬁ%@’ éylptlon of y? tyrosyl residues in
t Yariosss proteins onvofvedrinl g rejyulatiam df ¢dlligroweth, andl diffAvrentiation (Wilks

Reval, BiRee g?gx@]}%g@r }%g%ré}lﬁ’ 159(2)?33 Q’Jh}?‘léglc  add8hiaw, A.S,

eports In

olrEFe Pk dmimanals 8 51996} Aed- 4@)905‘4@01?{516@% e diyidsdiine receptor
ktylﬂ@s‘il& KiBYse§ &ﬁg“HGPWHIEROi it @Batrme 2di %Qert dﬁﬁ@Fr ll:tG]?|r§5 and non-

(O P RSBLR s Bk 5 ot g
apmtﬂamWhyhexepalmmd tyrﬁmﬁ@hﬁiﬁfés Reipabie @ﬁ’dﬁ@lﬁhg célu ﬁﬁns’f&rmatlon
roj nts e can
o, T A LA N R el B0 27 Lo Bt Taren e,
afanpBerorisani MedaGhen., 19!8%I~Clhpstv @by Adfo pheexpresivapdDi siormal

f?io&?—h%%fgeﬂc t?ro@ﬁ’i@ krﬁ%@ﬂﬁ? § salt "i’lgprcﬁﬁ’esrgg%scﬁs&ggrs (1992)

118-121). Accordl ngly, |t has been recogni zed t hat
i rthi lidvat ﬁha@fecéﬁt@ﬁ BirB§iné MinAsds B tHe | IPR 3ty Gl $HRIb 2R3 EGFR

cBFET) FH BTy HbSurasy eRariseuan somniPi BApBaagcas sich as
wetehst asncepngastroinadstiaalt canoeli @slodt eedtal o3l stdvinae csl'lfcbfv)l feukemia
f:ﬂ{d to@% %{éeﬁ%qgrﬂgl Qli\d Vi LYt TURES. %flg}? AEVRS og’ %ﬁese Igecéptors
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 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
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Oncol ogy 63 (Suppl. 1) (2002) 6-16; Ranson, M, and
Sl i wkowski, MX, Oncol ogy 63 (Suppl. 1) (2002) 17-24).

wWEws/0sbst i t ut ed oxazol es are known in the arPCT/EE2004/009036

98/ 03505, EP 1 270 571, WD 01/ 77107 and WD 03/ 059907

di scl ose rel ated heterocyclic2conpounds as tyrosine

ki nase inhibitors. It has now surprisingly been found

that a specific substitution pattern at the styryl

nmodrepgunts dchardprgeethe mrseno ievedton vammesd ke adsted @ompounds

| RRSWY BFH@GH vity of theconmpounds according to the

present 1 nvention, conpared to related conpounds known

in the art. The present invention therefore relates to

t ffBe WAL MRRHNGS tﬁérefdi‘@ 9RASI R t}feoﬁéwlc@n{p'ollnHQ I0f4h& general
ein Ris -halogen; or a nmethyl or ethyl

g Hﬁ‘ ich both optionally may be substituted once

or several times with hal ogen; with the proviso that R

is not fluoro; and pharmaceutical® acceptable salts

t hereof. The conpounds of the present invention show

activi i nhibitors of the HERsignalling pathway

ais ore possess anti-proliferative activity.

hj ea the present invention are the said

: dal |y acceptable salts,
t he preparatl-n 0 Nthe aDov K +ened conpounds,
medi cament s contfai ni hem\and/t hei manuf act ure as

well as the use /he above- nenti oned Conpou in
the control or prevention of illnesses, esp y of
i 1| nesses and di sorders as mentioned above o t he

manuf act ure of correspondhggnﬂa(IL

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 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 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 fluorine or chlorine.
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medi canents. The term "hal ogen" as used herein denotes
fluorine, chlorine or brom ne, preferably fluorine or

w@hdoswideel Pref erred substituted nethyl or et hyPCOERP2P£009036

in Rare difluoromethyl, trifluoronmethyl, or

pent af | uoroet hyl . The conpounsls according to the

present invention nmay exist in the formof their
pharmaceutically acceptable salts. The term

" Pocfemred esitsctaitédy methgbt abl ethghl groupef ar sRt are  difluoromethyl,

E?@‘F‘?&E’EQP%P?EE%EQ%%% salts that retain the

ogi ca ctiveness‘and properties of the
conmpounds of the present invention and are formed from

SUhk 2BHPolRM $RSIdEnOIOMRI freRht IMVOAGAN hiay ¥¢isH thoaBRh & f their
acj d-addi L nsalt%mlnclu t hose derived téﬁm .
i Hb?r@aﬂffﬂ&tl T ASCehipile falthy e tetmbr PRatgeacautically ragpgptable salt
ae%fdns ﬁs Udl)ﬁ\&ﬁiiﬁnaigbid,-addﬁtﬁlgma_ﬁﬁ 'thglt ?a'hi(ﬁ thBiolodical effestiveness and
and the e, and thos errved. 1romor ni acCl .

< P st K5 o MicutidF B DA BE o R Bl suicable
bepréneicsupimaicr morginanacidheSamie acihelditienisas include those
MR {ddHRh MorBhniP a ABRLITRGE Wi oERIPRL M c Rid, Bulfamic acid,
drug) .into a a?t_[satec |q%e wel nown to o
pREPTPROEGrFidaAndattif asidandthsdite and Hsse dedvedhyemaganic acids
aaﬁic}patslqmcgli?énte:@ﬂ@fmd ddd, ,méné;g{e@%&ﬁﬁ& Edi&,ﬂ)enEAénrﬁ\éﬁHbIHt tazﬁdtand the
a upi | | of1,. conpounds ee, e.9., sel.,. M, el..
otk e Prmical eReife SO A58 Phermrceuial ByROBH! e Yri) into a
Syalt éy18, tediinfiquedwell kA8Wn @t pigrmatéficaln chebdists -tb4btainAimproved
gg)ﬁ schaE] gegndg nggrgﬁrc%u rstéab?lity,t I%x_%fgl%rscec?p?cqg,l ovvxgarl])tiﬁtgnar? esoiuri)eﬂity of
[ 4opofiady 2SeeEy.g4 AnsHl B, et 2alf, IRberroagehtical [Dosegankdrims and Drug
- @&ﬂ%%}g?&éﬁ%%ﬂb@dﬂﬁ%s?&%%ﬂ%%1341'515-1'45%“ [ .2.3]

triaz

| -[4-(4-{2-[2-(B)-(2-Fluoro-4-trifluoronethyl-phenyl)-

ViAnrfefré@z@hbddiment of the present invention are the compounds of

yl.met Bmimphenyl )-butyl]-IH[Il,2,3]triazole. Stil

aﬁ ¢ odi rent of the invention is a process for

t he manufacture of the
1-[4-(4-{2-[2-(E)-(4-Chloro-2-fluoro-phenyl)-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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conmpounds of fornmula (1) , wherein- A- (a) the
conpound of formula (V) formula (V), is reacted with a

weorspouet of fornmula (1V) formula (1V), wherei PCREPZS4/009036

the significance given herein before, to give the
respective conpound of formHda-(1); (b) said conpound
of formula (1) is isolated fromthe reaction m xture,
and (c) if desired, converted into a pharmaceutically
aﬁﬁepﬂ&bbeq@ahdofﬁhenﬁxﬁbole derivatives of the
general fornmula (1), or a pharmaceutically acceptable
salt thereof, may be prepared by any process known to
be appllcable for the g
chem cal | y-rel at 4O -qooun by /t he one Nﬁrll din the
art. Such processes, N /ed to prepare\&hsfoxazole
derivatives of fornula , or a
pharmaceutical |l y-acceptabl e salt thereof, are provided
as a further feature of &F 5? tion and are
illustrated by the follo ‘%ﬂIEHSBESentative exanpl es
of schenme 1, in which, unless othermrse stated R has
the sj.gpifica e. Necessary

start %Sﬁgééﬁréadf@?ﬁgf&hﬁa&%gh% by standard
procedures of organic chenrstry The preparation of
such starting matly| g i sFdescribed within the
accompanyi ng non- l'l g exanples. Alternatively
necessary starting ne ar e q@talnable by

anal ogous procedures td [ ed which are

within the ordinary skill of anlor nlc ghem st. HO Y
OH pi peridine pyridine NH, THF | ux
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) if desired, 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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la // toluene, reflux KI, NaOwe, MOCH, or K/, NaH
in' DMF, or Kl, cesiuncarbonate in butanone Schene 1 A

w@e@berdoed nmet hod for the synthesis of the conpOUREE04609036

the present invention starts fromthe corresponding
benzal dehydes (la). The firsts5step of the reaction
sequence i s a Knoevenagel condensati with mal onic

id and nt decar boxyl at i Qpﬁ;[fﬁ'el ding acr yI ic
s of foﬁmq“la? @ %:e reacti on i s typi

< e pyrirdine >

IVZ Vet hyl pyridiad | di none, Acetyni tri Ney THF AP
N, Ndi net hytefiwsr mani de and mi xtur es t her eof at
temaperatures up to 140 Gy Typically used bases arel
pi peridine, triethylam ne and diisopropylam ne. The
obtained acrylic acids of fornula (Il1) are convertag

intg_their correspondl ng am des of formula (I11

st dndar @ net hBds Aqr-Soneone skill ed m%hW.

by activating t br boxylic group in(11) With oxalyl .
chiuené,dgux n sol ve S t r ahydr of ur agy, NaoMe, MeOH, or

di chl or onet hane, N, N-di ek hy/To c1rJram de arigdNsR KDWFeS:

t her eof at tenperaturté’s varyi ng from - 30KIC:asumdgbdBate

The addition of aqueous ammoni a yi el ds shiPHaeaedes of
formula (LI1). Chlorides of formula (1V) can be

S 3 Ed by a conmonly known nethgg or a

1, 3- eetlone are su

condensat| on/ m' o@or yi el ding the
compounds of formula (I ypi cal solvents for
reactions of this kind are toluene, benzene, acetone
and chloroform |f ddsired the reaction can be carried
out under sol vent

Scheme 1

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, yielding acrylic acids of formula (II). The reaction is typically
carried out in solvents like pyridine, N-Methylpyrrolidinone, acetonitrile, N,N-
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 (IIT) 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 aqueous 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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free conditions. The reaction tenperatures may vary
from50 Cto 150 C. The oxazol e derivatives of fornula

W@ kgosoa2be obt ai ned by reactions well known tPRCEHBRBOHI@9036

skilled in the art, e.g. by al kylation of

4-(4-[1,2,3] Triazol -1-yl-butyd)- phenol w th conpounds

of formula (1V) according to schene 1. Typically the

al kylation is carried out in the presence of potassium

i ttidda @IV s dyipisal sdwinde fom rewotiven b this kendratd dolokbge, benzene,

SLORAR and SABIBANOK dcBHLANRNE.HIA dhTR! DMl Bgﬁphge% solvent
pi cal bases for i's reaction are sodi um net

g@? genditiems. dhe reaption terperatersp MREYRIAES0XA D E3Cum

carbonate. The reaction tenperatures may vary from 50

C4o0 150 . C. The co f the res |nvent|o and

tﬁé? exgaols devatives o4 W“Hﬂ% éﬁtcﬁBl & é%lfl %’b%“‘s"é‘%‘éﬂs well known to

vai»mahieesle;ﬂlmir fmacled @1@; e.al bprabipéationest 44-[N@s3] Eﬁaiblfloﬂn]ﬂltyl)

C oun h| b, t e HER;.si gnal
E sﬁmﬁéﬁ ‘? Per afn ulaé (;\bt a%°°f‘§)ng ik Egﬂghlt aliypf?fﬁy the
c aligplating ds gafrrlech eupnedemresenve of porasswm iodide wr sodiunhdéodide in
t DAGARY LR GhdihHol, pétﬁéé{’o‘i‘tisgé} gana' bﬂ&ﬁ £ il {4 ;é&%fermamlde

over - expr essi on of yrosine |nases

HERPicinbasgs ffquﬁnﬂmdzmar@ae sostiRy mEthylate, &de@m hydrijde, dithium
t BRsdph6haRMidthd ceSlumaelysiiitd. Ohe @€actibh RERS@8IRThAPRLH from
g@\§ @@g:(grdl ng to the present invention a speci f| c

5t n pattern and nanely the
2 fluoro substitution at the styryl noiety of the

ﬁa Sompe aég) ?tﬁi F)re\slet‘ar}tl 1\r/1?e/esr%tloena9rr1de t%%eﬁ gg(rgac[e@@caﬂy acceptable

d ealtsvmssﬁse svaltmbhpahaemat@loglealapmedmap duhals beavodwnrich that said

EBﬁndsThﬁlﬁbitSt}%u HHH-SikRAli é;::“%ﬁh& }p Sa%'dy {u?cg 8rohferat1ve
unds 1k corre pon uor o-
aﬁ%}1‘3W4CQPW6‘?t5’c dgjjof %@é%elitrﬂné%&ml & usehphdn the

Stihes8i dnd ¢Q)rl’1§ﬁevéﬁ@éﬁ JraBs@Rablieh atﬁbwwdvyr-e&@ssmn of receptor

A eﬁ% escapkftis FHE H e ER T e LB 5 esp @Sty in the

4 tHetraphyl andr 6 roe plgvlentt@npiGlinesseswhértionied abeved- (4- { 2- [ 2- (

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 enhancement 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 examples 1 and 5 herein, do not have reasonable activity.
The respective 3-trifluoromethyl compound, disclosed as example 4 herein, is
inactive. The respective 4-triffluoromethyl 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, WO 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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4-trifluoromethyl-phenyl)
-vinyl]-oxazol - 4-yl net hoxy} - phenyl) -butyl] - -

w(Q kgo2/oBjoer i azol e (Exanple 4, p. 88, WD 01/ 77107CT/BPIH04/609036

the reference conmpound in the follow ng biologica

assay al so shows |l ess activity-than the conpounds of

the present invention. The activity of the present
conmpounds as HER-signalling pathway inhibitors is
déssaydescaiptidnby the fol | ow ng bi ol ogi cal asssay: Assay
description : A549 cells (human |ung carci noma cel

line) were cultivated in RPM 1640, 2.5 % FCS, 2 M
@é@%mﬂqéhu@e@ lyregarpaame; cell line) wee qulfivated in RPMI 1640, 2.5 %

SECSPS ﬁfm qlgttarerﬁl@é lbg &/@PP&¥cillie 166 }.l!gﬁlﬂvﬁfe?t&gg&nlg & drihe assay

nﬁlf W kaccdeq in g‘%‘y“’éﬁﬂ‘ﬁ@&ﬁé’@ C\éﬁﬁ ret stelloig tho S pgdium. The

DNS@) daye rcen@dgﬁdk i(disscdvddous sCERNDMEOD nsﬂelg agtgalleag in various
t.0 1 tr t ns, 1: Il u

Af;(? cegga ns g2 %mg'ﬁofnas gllg/f; ??N&?% 1@& g}ltéact{.%lrs,d gc?ﬂuted)

t Aftehd davrstheu‘dﬁ‘ﬂ‘magyoﬁaﬂ dmlermaumf}amcur@ng tcCdiel instructions of the

pﬁﬁbhfa@ﬁﬁ‘éﬂ 11 Iﬂr&hijeratlwg_fqt M’fﬂ[’ ng&f] q{olyﬁlz ﬁf(ﬂéc"ﬁ ar B10chem1cals)

Bi ochem cal s reag en
almbrick oMd T Rhdingusngeah aaerded & a din Wcmtratauueﬂo rgg/ml,

! ﬁlfdélgéh{nﬁdn&%ﬁteﬂ toF lﬁhll'%tat f37 @5‘%5@@)@@11? ﬂhﬁﬂcﬁl%ﬁtﬁ)n time purple
I gcupbatl on ne pur r an cr re 1or

AR a e RORER ASFGLRATLER P PeCo MR HOR 20U iepe 20%
i BDO.i0D.0N MGH()?I)tthe phltatvese w@atedmwbﬁhgld DBEra, gid Car. After
3 LarSful 50 i vp’ﬁ{t \ggr?r er{lgasuredXI 1rr]1g \PCP r632 V\Fscanmng multiwell

neasur e scanni ng
sﬁ@@tmp]pfﬁomm\éfaﬂac\)\at SHymat 550 nm A decrease in
nunber of living cells results in a decrease in the
tot netabollc act|V|t in the sanple The decrease

: %maffe HbARBIDSE 8k liviggt qﬂls aeryifntn gf desteaps & ey Ental metabolic

r Eéﬂiz'lttyl iAGtht rs@ﬁlipleh &'he QledRrabd aﬁédtgncdi’feletté'hetootl{epirﬁount of purple
r.maza cellsin QQ m per

V\éﬁ’lPB?eS'ng %gm t}ﬁlsglgglh(z@%rf ﬁgt'hf purp%e pormazan 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 pl medium in test plate =» 0.3 % DMSO
per well

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

Analysis :

- Add 7 W MTT (5mg7ml/well), incubate 4 h at 37 °C
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Medium: RPM 1640, 2.5% FCS, gl utam ne, pen/ strep.
I ncubate 1 day at 37 C Induction : - Dilution of

w@eogpoudi in DVSO : 3 ml 10 mM + 27 nl DVSO, dPCTUER2004/@9036

- Add 2 mM of conpound dilution rowto 95 u of nedi um
- Add 10 m of conpound dilutgon to 60 m nediumin
test plate 0.3 % DVSO per well - Incubate 120h (5
days) at 37 C, 5% CO Analysis : - Add 7 ml MIT

( Sngwdd 30 Ilysjs buiffee (2% §D§, h0o4N BC)@er Addl 30 m | ysi s
buf f 9 394N HCl ) per well Incubate
overIﬁiE%Hﬁt?Qﬁeﬁgghtcglagagurement : VMictor 2, 550 n

Det erm nation of |1C50 was done using XL-fit. Results :
ExranlresmehG A549 [nM 1 460 2 <5 3 2 4 3550 5 900
reference 7 In vivo assay on tunor inhibition: To
generate primary tunors, NSCLC (e.g. QG56, A549,
CHliatier3) , 356Inns (4-5. Ox1 G6 in

Determination of ICsy was done using XL-fit.

Results :
Examples 1Cs0 A549 [nM]
1 460
2 <5
3 2
4 3550
5 900
reference 7

In vivo assay on tumor inhibition:

To generate primary tumors, 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
tumor 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 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.
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a volunme of 1OOm) are injected subcutaneously into
the left flank of female SCI D bei ge or BALB/c nude

wor@s/ouseng a 1 m syringe and a 26G needl e. TPET/EP2004/009036

cells are originally obtained fromthe NCI and

deposited in a working cell Dbank. The cells are thawed

and expanded in vitro before use in the experinent.

M ce are assigned to the treatnment groups 14-21 days

afrhe compbiindsriceadingto thoringmoiopi ang their phiOnddsutitatly apesptable

g | t |

n%agﬁ F&%l}l P%?@@%u%él§%% rﬁs, ea%?ﬁ’ @?lezﬁ%él & I[g%}rrrﬁ%e%lu@ll C%{'IIPOSIUOII
be pharmpacepiden C@@W@Uﬂ@h‘scaﬁrbﬁ adiministered razallyp rea liny thyg fasm of

pedbléiaxo@t@d bRt RIBA3eD ﬁaﬂdrhn‘é s%%’ggﬁhﬁE hiiﬁuQs %806:a6] emulsions

an admi pj stration yol ume.o
a6t a*aap%%w ol gApnistration (RO ST gD 5F égfa grﬁ%‘iﬂ% eg. in
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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 30 150

5 Magnesium Stearate 1 1 1 1
Total 167 167 167 831
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Manufacturing Procedure:

1. Mixitems 1, 2 and 3 in a suitable mixer for 30 minutes.
2.  Additems 4 and 5 and mix for 3 minutes.

3. Fill into a suitable capsule.

c) 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.

oUW

Mill for 4 hours, 20/s in a Retsch mill (for some substances up to 24 hours at
30/s).

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

8. Move extract to measuring cylinder.
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4. Add item5 and mx for three m nutes; conpress on a
sui tabl e press. b) Capsule Formul ation: Item

wo pgsedient s ng/ capsul e 1. Conpound of for nul aPCT/EPBH0LEN036

100 500 2. Hydrous Lactose 159 123 148 ___ 3. Corn

Starch 25 35 40 70 4. Talc 10115 10 25 5. Magnesi um
Stearate 1 2 2 5 Total 200 200 300 600 Manufacturi ng
Procedure: 1. Mx itens 1, 2 and 3 in a suitable mxer

f 8r Bdpeati wastesg vith Adhlli todwmesthandl Mlastepa)i untflofinad volume is

n%%ﬁi&d%re§ﬁiéfgdgﬁ§ig sui tabl e capsule. c)

m
M crosuspension 1.  Veigh 4.0 g gl ass beads in custom
ma@efill gpdo finglsrolume withtgelatinead Sofrogeniseal f of t he

tube). 2. Add 50 g conpound, disperse with spatul um

and vortex. 3. Add 2 m gelatin solution (weight

b@ga §1?°Vg§’éfééﬁrﬁ“ﬁd§6?ﬂi‘ﬁttﬂ¥ elds mjcrarsyspegpippsof the Compounds of the
Whad3en tNin@dritiGnmivit Hlﬁg@ﬂiiﬂe fs2és bétgbén ﬂ)rafii}ilem 161?1{1 I\'/II‘ lﬁl sufspens%ms are
Pre e. a _count.er .bal ance for the .. 0. or

o El g o B HRE AR G e vt bR B isatdrategbove.
to 24 hours at 30/s). 7. Extract suspension from beads

with two layers of filter (100 m) on a filter holder,

coupled to a recipient vial by centrifugation at 400 g
f dfedicapents 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
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]triazole

A mixture 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 ml pyridine was kept

at reflux temperature until carbon dioxide development ceased (2 h). After cooling
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washing with small volunes(here 1 m steps) until

wo poval16901 une i s reached or extract is clear. ROI/EP2004/009036

Fillup to final volunme with gelatin and honopgeni se.

The above descri bed preparatign yi el ds

m cr o- suspensi ons of the conpounds of the present
invention with particle sizes between 1 and 10 m. The
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provided to aid the understandlng of the present

|Nﬂpn4gqm02(ggmgrue scope of which is set forth in the

appended clainms. It is understood that nodifications

can be nmade in the procedures set forth w thout

d S NVRG4DMEHm DADMEON:i 8= 6%8(dha H, ENS 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 ml 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(400MHgz, Ds-DMSO): 0= 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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Exanpl e 1 _
| -[4-(4-{2-[2-(E)-(4-Chl oro-3-fluoro-phenyl)-vinyl]-ox

W@ 2@sA016991 met hoxy}- phenyl)-butyl]-1H[1, 2, 3] PCT/ARWDE009036

A mxture of 25.0 g (158 mmol)

4-chl oro- 3-fl uor o- benzal dehyde,- 16.4 g (158 mmol )

mal onic acid, 1.34 g (15.8 mvol ) piperidine and 15.0

m pyridine was kept at reflux tenperature until

c Arpotiungi . teg (@74 hopohp At (4eld ssBldri{za1-1 ) yl-baftglpphenol and 0.14 g
ceQldH QEH’)OBQ@%tﬁW Bhtd gggﬁbﬁs t&xg%f WC%X%H i #2n 020 ¢

poure onf o I cé an

pFe¢s prmabet whloromeli ed2- (hebivee inileorovpheay) minylliokadle and
YO absly (56’4%&01)8150&ssmm iodide were added and, st1rr1rr11%i1t 60°C contlnued

rzrﬂght A%‘gg’ %&l@%&@hem %%ﬂwyml ddo /Hgl W exta:acted
6t}ﬁrtbe ohitH H nﬂeﬂl)yl ac7eteﬁ[&.(The cdihbiAed bhganit. I%ﬁweﬂeﬁiasﬁed'%th IN
%5 lgl%q'lydl 0X1 ater, (dﬂ?é OX%ﬁ%ﬁiurg(sxlﬂate an8 evaporated to give 350

ngfg?l’ggﬁilgigngmhlbm vropyiiadydn) siber gel. iRutani with hepiafe/othyl acetate
d'l'qt ?ﬂde@tf@r 34%3 (3098) (11\41 % {Q ﬁ%o ﬂ%l)po—%—lﬂugpé/ hen d)—vmyl

de was ded caut
t@W@HU%ﬂ? rhegyl-tusyll-1h[ 1,58 ] tripzale anahiteo mhdn gestting at
oy4&3-149°ght at room tenperature, then the solvents were
evaporated. The residue was added to 150 m of a 25%
i ce-col d aqueous anmoni a solution and stirred for 1 h.
TNES: pt edi5pi3{aPled am de was col | ected, washed with
water and dried at 40 Cin vacuo. Yield: 19.7 g (99%
3- (4-chl oro- 3-f | uor o- phenyl) acrylam de. M5 M =
2 (38-NYIRCL0ONV Hz NNRIINB G, 5D 1.-4K@Gntet,=21),6B8 Hquintkt, 2FH) 2.53(t,

(72121%@9 (t, iﬂ#) b'b%(s, 2'144@1(1%) @4@721512{4\?311)3_ ac@g@t 1), 7.29(d,

h
31Hp= GH()%%%%{I)I ECI?D 7d63t¢sno?r% Aaltglr)o%a (Brid, ma@leﬁﬂ%(d 1H,

xyk-eneswelse1KeRtazalt), 80btsUXH] etRelpt ure for 16 h with
continuous renoval of water by use of a Dean-Stark

trap. After renoval of solvents
Example 2
1-[4-(4-{2-[2-(E)-(4-Chloro-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 ml 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): 6= 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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in vacuo, the residue was suspended in 100 m
nmet hanol , heated to reflux tenperature and filtered.

wab@s0idoer at e was concentrated and the resi duePCT/EP2004/009036

recrystallised from150m nethanol/water 1:1, washed

with 50 mM cold heptane and-dugi-ed. Yield: 4.04 g (59%

4- chl oronet hyl - 2-[ 2- (4-chl oro- 3-fl uor o- phenyl ) -vinyl] -
oxazole as tan solid. M5 M= 274. 2( APl +) H NVR*OOVHz,
DADNVBO)225dnthof)1 -£4-ChihroeHilGbyo- pHen&B(atl:rylhﬁd;de—@H)S g (280 mmol)

715 1&1181'336?0%11? gg@é&lg};l%ﬁ'g rteazogé%{dtfgqpera(udreﬁfgr 24 h
nwgh)cogp.tmopq regn@]ai of aatsr -by- yge- qgfuzt Veyn Stark ptapapﬁ(fteg codling to

gléd‘dc?:ﬁ ]tt SHIP&BHRE, %eexh@ct?cgls it 8@ %WQF tﬂ@&gﬁﬁfc "ok @hs dried

30 ol
2OV SO SHphats. aflg t?la SeﬁFf&r T&H@VF‘# i Vaction dig Ipsidipeypy stirred
owithod@® Iﬁh@h@hw for (3061314% gl )pr@@p@eﬁ:élﬁlfﬂréd? ddvzg;ﬁed‘l\ﬁhﬁl cold
t C ver
C 8RB0 Rk NN el S A e 1 et ncE Vil 26,
eg (47561 %fﬂz't(mlﬂgwﬁ -flhorspidnybt¥ipyl] -dedil @bemethifi@xazole.
conmbi ned organic |ayers were washed with N sodi um

hydroxi de and water, dried over sodium sulfate and
eﬁiﬁ%ﬁfl&&%&g@&m&—r a2 (datlbh ilat)whidetd, Wls 57-H), 7.44(d,
pur]j £i1gy] 78 8] 1H,G2-HB7. 95@&1@ 8> vir), B.2RD T ANS LAY ole).
acetate 1:1 vyiel ‘ded 167 50%

| -[4-(4-{2-[2-(E)-(4- cHoro 3 f 1 uoro-phenyl ) - vinyl ] -

ox@angy (14 mlnmfdb b6>95Y6 sty Bydbide Wele ng'VEIﬁ bt EBlot 4 sctd@biLof 217

TR T
1f08111(aqud¢1aled stnzeq; forB058{nt. 2721hg 4. (‘XD(rImol)ZBI)[ 2-(4-Qpm-2-fluoro-
Zfihen -VIQ%I 46 K ﬁleﬂé}]iog‘ffoil{:) 'dlsg:?_lbggcf dl%gH 0 AETQI_DN N-dimethyl
fo_rpq)amlc}e Wf}(esa flat P3G, ggmr@ continggd gt 0‘1q.|for Arh pyd 12 h at room
BtelnlleSatutdthetdak®Z Ah@)mixBuird 243, quleliche@8Z 68 watEX JARLE f8r 1 h

and the precipitate isolated by filtration. After washing with water, three times 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] triazole
were obtained.

MS: M = 453.3 (API+).

'H-NMR(400MHz, Ds-DMSO): 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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| -[4-(4-{2-[2-(E)-(4-Chl oro-2-fluoro-phenyl)-vinyl]-ox
azol - 4-ybnet hoxy}- phenyl)-butyl]-IH][I,2,3]triazole

waoeoog/osaegpensi on of 49.0 g (244 mol) PCT/EP2004/009036

3-(4-chl oro-2-fiuoro-phenyl)-acrylic acid in 300 ni
tetrahydrofuran and 2.8 m N;jb&-di net hyl f or mam de a
solution of 26.2 m (305 mmol) oxalyl chloride in 50

m tetrahydrofuran was added dropwise at 0 C within 45
npyridi8e was ke atveeflug terhparatade anticatbdd dioxidddevelapmeandeaded (3

hh ?tAfféi’ Q%ﬁrﬂ%@o@ﬁ%ﬁlgte%%@r%%ﬁé %a.ctlc-)rlg %ldht%aéﬂwgg )g%uad onto 300 g

uti1 on was cool
wiqeﬁnd 198 nphi 6N HC), Timpregipigate wags%amw shedanithowitar, twice with

salip 'teQi& ante tirigyeaf gnap (‘8@%2 dy. (SZLFﬂu'o?(ﬂé]:gfhﬁ'lubﬂ)rfféﬁﬂ%henyl)

prechg ted am de was coll ed, washed wth wat
HtSGne, then dried at 40 C in vacuo. Yield: 45 9
g (94% 3- (4-Chloro-2-fluoro-phenyl)- acryl am de.

%E@%l 5y 773%& ?er(]c?Fi Hy AL 2%620 273&%6( HL 5-H),

FI65(31 J#)16.17HB 8 My 3-H)HY . m@, 1H7.305{)d6,07(dd, 161, SHH)452.8(bg, 1H,
(é@)'i)mml) 3- (4- Chl or o- 2-fl uor o- phenyl ) -acryl am de,

35.5 ¢g" (280 mmol ) 1, 3-di chl oroacet one and 500 m

t ol uene wer e kept at refl ux tenperature for 24 with

coptd Y sibRNaEVa00 of (et %mQM ﬁﬁ-fﬂgr@4%ﬁﬁor%trﬁ€tﬁyl -phenyl)-

LiPic are 500 n%tr%ﬁv#aﬁs oA 3 ol e sty feggnamide a

dsdletdomuEs.66 ad I(lﬂ]@ Bmﬂlcﬂhaiefbylahlﬂ)ridlaen $O kit ee‘tfahry&fﬁfuﬁﬁ vl added

% ti.rred with 8 h . for

B Aise 20 ST o MRS i B MR abl T i Dipip- 3ha 2
et r‘mmmrtemmrandlmafmr N-heapsdtieg selutfe avasfcholaddo @F5°@daga1n
'[ an}’ e Qdabd erchg'r 15%hf]. % 12(?3 ? 082 @?‘){ hAquésus ammonia solution. The

CHor o- 2-fl uoro-p -V|n
aepérﬂtwgoﬁ@t [9ide s cﬂOélectﬂi SHRA fopg0 pizo) withi=water. The

Fe%{;ﬂt,atd Whs dolled’fad whsh#a (veith Witer 5nd HDled 4t M‘i’n viddo S(held 44¢
8% 3?—1-{% 3 g‘?&b éLI t“ﬂ%r%’il}_%hﬂlp}f? T nyl%ﬂmd%% s Odl u m

hydrlde were given at 0 Cto a solution of 217 g (1.00

@@é/{ 2§3ﬂ2[(AP?+)3]”' azol -1 -yl -butyl)-phenol in 2.0 m

'"H-NMR(400MHz, Ds-DMSO): 6= 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), 7.89(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 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
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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formam de and stirred for 30 mn. 272 ng (1.00 mmol)
2-[2-(4-Chl oro-2-fl uorophenyl) -vinyl]

WO 2e08kkeepnet hyl - oxazol e dissolved in 1.0 ml  PCT/EP2004/009036

N, N-di met hyl formam de were added at 0 C stirring
continued at 0 Cfor 1 h andi1$2 h at roomtenperature
thereafter. The m xture was quenched by 6 mM water,
sprredfor 1handthe precipitate isolated by

i(4 ALt 1o, Mi.:.-;la 47 1(b, 2t @H,Cl NB8EI, 4+ ed Wi, tIH, 1°-

CPi){d7 s@dae @@Q é—?é N3, ¢ 4%3(% 11, 620407 38, 119, $1AY98.14(dd,
5

21 b@dﬁ? %ﬁ n%a]m]é)(azol 4-y| met hoxy} - phenyl ) - bu
tyl]-1H[1,2,3]triazole were obtained. M5: M= 453.

(ﬁbﬁ% TIQJ)\I W%hlorw%%;&?%ﬂﬁg&qgItgémronzqﬂlylmhenyl)
- Alnyl] -okaBaé, to. 2mg 1061 mmroll)amwl 2 ﬂtrﬁ%lsl—ylzbhtygrﬂﬂenol 0.166 g
W%rag)l) gm%ssg 1f)ﬂde %ﬂ% % 1.?'1_03%1 1%3 héﬂ_llq)f a 30% sodium
7¢thylate Wlmlomwere:a(dd/ed to 9,0 mil ﬁib(ha,nol H;ld bedtak ol &fipx for 10 h.
7Aﬁ§1( fihnovatlof @olve!fl)t g(ﬁ'tl{.‘llf)l‘lﬁ‘l% fltﬁ ié&(ﬂ%z%i%z 112§0 %‘?l(e%hyl acetate

- H-.oxazol

(E}d é | Widdeo I]ELQ 9@&1¢Wﬁwaslmde’;ﬁ/wythdﬁrryl 1 Do RBEVHL- twice
4w1t1?i'1'5&hh@%t§él} and Hﬁ&f/ b‘)er%HMin]l 'sﬁﬂ'p‘hﬁﬂe '?heggcﬂlﬁﬁ(ﬁlzma\@ev%porated to

Duiscatl % feotlut inatisd b ExteReddityb HPAC (Ct cplyonry eluent:
nmethanokiweter B:aei 6,29%). aZétécg aélﬂ) 3@&9&1 evapoBatiohd drying of the
p ﬁ%g rkg dlgl?ael ug ﬁ]al%tlméy%%lﬁ o4& %%#eec} gg}}éﬁfthgeeélgeéoan(]sdned
hl)n vaqe 8t 486080 mg (1690) b (Helpler @tFinero-heriflearoniethyl-phenyl)-
MK IR SRR MQ?QPB&”BOQ“&I L ﬁ%r@g%&ﬁgolm 6N HO .

The  precipitate sol’at ed water, tw ce
with n-heptane and dried. Yield: 5.2 g (85% _
3MS2MAE uB7Q-(APIE).T | uor omet hyl - phenyl ) - acrylic acid.
H NMR*OOVHz, Dg-DVSO) : d 6.73(d, J= 16.1 Hz, IH, 2-H),
7 63(d, IH 5'-H),

"H- NMR(4OOMHZ, Dg- DMSO) 0= 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,
OCH,-oxazole), 6.94(d, 2H, 3’-,5-H), 7.09(d, 2H, 2’-,6-H), 7.39(d, 1H, =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, 6”-H), 8.26(s, 1H, 5-H-oxazole).

Example 4
1-[4-(4-{2-[2-(E)-(3-Trifluoromethyl-phenyl)-vinyl] -oxazol-4-ylmethoxy}-
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 ml
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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7.65(d, J= 16.1 Hz, IH 3-H), 7.76(d, IH 3 -H)),
8.07(dd, IH 6'-H), 12.8(br, IH COOH. To a

waempeneon of 5.00 g (21.4 nmol) PCT/EP2004/009036

3-(2-nuoro-4-trifluoromethyl-phenyl)- acrylic acid in
30.0 M tetrahydrofuran and-Qz2 nm N, N-di net hyl

formam de a solution of 3.60 m (28.0 nmmol) oxal vyl
chloride in 10 m tetrahydrofuran was added dropw se
Drgan'ﬁ Vitend ndd@d nover 364,60k nAfves concdnitratied dh GaludC 3-(3-

i oy 8P Rl Q0L SRS UGS LR 9014 25 1000
then added within 15 min. to 150 m of a 25@6aqueous
aimmm(mmm QDS-D’NIBD)S SR 7 HHQHOQ 'H/) 9'21){1% YASNH), 7.49-7.56

[T d.and ed for 3
éﬁg ? &%éné%# @é?é@? éﬁ@b Mﬁth wat er and dried
at 40 Cin vacuo. Yield: 4.4 g (88%

35 (,2- I -4-1rif t - phenyl |
V05103 S5 p e O RS sty i, 3gg 32 pnanol
21.Bhdichto®a¢dtone drd 20B)ml tolehe dverd kbpt&{ b&ﬂux?teﬁij:(eehtuﬁel-for 16 h

5w1th|)con‘?_\6ﬂ&.gfdr6840ld %W'i_pefmil 79@? Déa’fl’ S’t'a\lllD trag 'ggérdr%moval of

3sqtyenty ubrvecmtfnhﬁflre@én@ rﬁéaswunﬁma hy| Jashcegiami deronmt@@aphy
O(HeB ﬂan3s/ém?1 )acdtar di:ph! QfpBC qtg@ﬂg 6(*72*%‘}%%%%&&% -2-[2-(3-

cglﬂ?ﬁoﬁ%‘g@alr L b%ﬁ%‘ﬂ%@@? t %;ISIEI dof a Dean- Stark

trap. After cooling to roomtenperature, two

exid act i ' 100 M water, the organic phase was
dﬁ#% nggig%%%ﬂn1sulphate and the solvent renoved in

vacuo. Chromatography on silica gel (eluent:

zﬁ% Om@mgﬁ%' g@r@% fx;‘g?: 254, 33Y ECir, @), 8.9868%4H, =cH), 7.50-

f?ZHﬁb@Hhr|¥luoronethyl-phenyl)-vinyI]-oxazoIe. VB: M
306. 2 (APl +) H NVRf 400MHz, D. - D'I\/BO) d= 4.71(s, 2H,

Eé_% o |_(1 Ozr%sw&aﬁ) of;9%%(saﬁ1umhyéndwere%w)m(% 0§8(|.t|g ags\]cﬁ.q)on of 217

8mgA (A0 | dmd) - H)(4-[8,28bsazol-thyl butf)opleetol €)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 h and 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, CH,-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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0.305 g (1. 00 nmol) _
4- Chl oronet hyl -2-[2-(2-fluoro-4-trifluoronethyl-phenyl

wO 2008i0mpki{ - oxazole, 0.217 g 1.00 mmol) PCT/EP2004/009036

4-(4-11,2,3]triazol-I-yl-butyl)-phenol, 0.166 g (1.00
mmol ) potassiumiodide and 0.1391 ml (1.00 nmmol) of a
30% sodi um net hyl ate sol ution were added to 50.0 n

nmet hanol and heated to reflux for 10 h. After renoval
oExamplednt, partitioning of the residue between 50 m
etgyl acetate and 15 ml water, the oiifnic phase was
WA 2L 4 Dichlor-phaugbrvinylhosezolide Hrreshamy ) whoes))-
aBQUQLﬂgqlgygﬁﬁgggiun1su|phate. The solution was
evaporated to dryness and the residue purified by

reversed phase HPLC (C4-col umm, eluent: nethanol /water
8T8 atsuBp@fsiomceft 3.8 ga@B.d) .mkbl)e3-( Byl etot sHendl) heghlii o in 30

i Qi f ' .t h id
¢ PLAHEIRARES, SR F ol A8 elbyR e § apbBlonot sak(o4.55
gongel) DEolyl chloride was added dropwise at 0°C within 45 min. Stirring was
| edtihebalad-d-Bod FoFbyGhe: 4nl b T YOLOUR! (HlePRGIW blreatier. The
e B e T e
deg:fna}lng/g(’i uéSdths t@fnrré&ﬁ'a a‘iﬁkigﬁﬁfg’éﬁk%ﬂﬁlg&é{z a@’ hﬁCI;il &he orglthic Hyer was
- PP &5 Spicput Brepriaoid with 230 aetal igecandothe combined
3brgabic-liglers dri@Dokr NHSOL! Aﬁtﬁr' colﬂik_'entga:ltﬁﬂ(id,v?l:% aﬁ&:lv?a;s_'hing with
(R flerbts-(5 SHlembld-pe R frylpfliaAas ottt 8 (Bijelsia. vield

83-06¢dd, %) H, 6"-H5, 8.26(s, |H, 5-H oxazole). Exanple

4
It [4-(4-{2-[2-()-(3-Trifluoronethyl-phenyl)-vinyl]-oxa

B ARMiZ2 gD Cl B 756 G Y- B, BXB1A32 G o, 765 (.
aldyusmsnd] oM),0f605s 0 ry) (22. 67 mol ) L
3-(3-trifluoronethyl-phenyl)-acrylic acid in 30 m
tetrahydrofuran and 0.3 ml N, N-di net hyl f or mam de a

sOBug (106 afmd) B-(8,4-Daéhldrd-phienly))-aexdnildes Al70rd ¢&7,M@smol) 1,3-

2GR S5 QP S 0 Pt Werd ﬁeﬂp a? vefitly trerrnlprell%ture 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, CDCL): 8= 4.54(s, 2H, CH,Cl), 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% 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-(3,4-dichloro-phenyl)-vinyl]-oxazole  dissolved in 1.0 ml N,N-
dimethylformamide 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 30 ml water, stirred for

1 h and the precipitate isolated by filtration. After washing with water, three times



was continued at 0-5 Cfor 30 mn. and 2 h at room

tenperature thereafter. The resulting solution was
weowbethen 0-5 C again and then added within 1BCTEP2009009036

20 M of a 25% aqueous ammoni a sol ution. After

stirring for 30 mn the organbc | ayer was separat ed,

the aqueous | ayer extracted with ethyl acetate tw ce

and_t he conblnedorganlc | ayers dried over After

cWitheald etheramd ch‘ymg@@éOﬁE (@3vacuo, 225 mg (48%) 1-[4-(4-{2-[2-((E)-3,4-

fMﬁlilc{]lng-g?I ﬁ E@B&gh g%g%]kw %ﬁ_ mweﬁ 283% triazole

676(d IH, 2-H, 7.20(br, IH NH,
749756(m 2H) 763774(m 2H), 7.87-7.91 (m

gﬁ%%g%gfgpggﬁgﬂggﬁ;?-phenyl)-acrylanide, 4.13 g (32.5

nol ) 1, 3-di chl oroacetone and 20.0 m tol uene were

k@PtNl\ﬁF_g Af@f\/hjf%i élﬁg@ﬁrﬁat f" 5? I or %[—I&g;@%? i—'{bp ulp&‘lﬁ%llllntet 2H,

r eBen¢212-d%), 3.60¢etls Ch- Rhicéﬁ?(tt P, CBBitdiasolwyas.onw; RH, €3CH, -

b&‘xafzd)lé b 8306 981 C t agef.a
2kl % cigh s (O ORI Y (S188s

t} 7 &8 )h - phenyl) -vinyl]-oxazole as tan solid.

M5: M = 288. 1(ES| +) H NVR*OOVHz, CDC O d= 4.54(s, 2H,

CHd), 6.98(d, IH =CH), 7.50- 7.71(m 6H) 26 g (1.0

nol ) of 95% sodi um hydri de were given at 0 Cto a

solution of 217 nmg (1. 00 nmol)

4-(4-11,2,3]triazol-1-yl-butyl)-phenol in 6.0 ni

N, Ndi et hyl f or mam de and stirred for 30 mn. 288 ng

(1. 00 mol ) 4-Chl oronet hyl - 2-

[2-(3-trifluoronethyl-phenyl)-vinyl] -oxazole

dissolved in 1.0 mM N Ndi net hyl f ormam de were added at

0 C stirring continued at 0 C for 1 h and 12 h at

roomtenperature thereafter. The m xture was quenched

by 30 M water, stirred for and the precipitate

isolated by filtration. After washing with water,

three tines with cold ether and drying at 40 Cin

vacuo, 192 ng (41% I|-[4-(4-{2-[2-()-(3-



Tri fl uoronet hyl - phenyl)-vinyl]-oxazol - 4-yl met hoxy} - phe

nyl)-butyl]-IH, 2,3]triazole were obtained. M5 M =
Wae@5H1402P1 +) . H NVRf 400MHz, CDCU): d= 1. 62( quPCIL/BP2004/009036

2H, CH -Cm Ph), 1.94(quintet, 2H CH -CmN), 2.60(t,

2H, CH -Ph), 4.39(t, 2H, CH_gor-iazole), 5.02(s, 2H,

OCH - oxazole), 6.92(d, 2H), 7.0 (d, IH, 7.07(d, 2H),

7.49-7.60 (m 4H), 7.69 (m 3H), 7.76 (s, IH Exanple 5

| Listiof Referenk& (JS) - ( 3, 4- Di chl or o- phenyl ) - vi nyl ] - oxazol

-4-yl met hox7} - phenyl)- butyl] - IH[ |,2, 3]triazole To

a su ?pen5|on of 5.3 g (23.71 mmol)

3Apsel. Al o e Bl dPhsrpaeswicyl Dasagd Fasmaend Dmg Belimtry Systems, 6th ed.,

tet rahwgspiw m961£h£5d D453 11115 ] SJ , JV- d| met hyl f or mani de a
ff glp g}g gw oxal chl ori de was
aénﬁ’lo QI}?P]*?gXI@H )ét]i rring was
c@ham rm@d aat SBaw, ACS§ QurBOpia. TmnAiebl P 1994) 3920101
tgpqt%ag,y{e thereafter. The resulting solution was
'ed {0 0-5 C again and then added within 15 mn to
2bany¢n, f ala ARSYR eppresdu MeatnGiheina Chpt. U5 i( 1989) Af t er

> Rinidoh 0L {40 SHAABLR DEX 00BN Ey bENELI AT REPRIALEY,

aqueous | ayer extract

a dlke+é abdrmpisetingriguith EadtonReseardh PRHI90EE Af t er
cwwentyed7 on in vacuo and washing with diethyl ether
W 34/- g?ﬂﬁﬁ' or o- phenyl ) -acryl am de was isol ated as

T80, Yield 3.64 g(71 % H NVR*OOMHz, CDA O d=
5&/\669&/@5505%) 6. 44 (d, ITH, 7.32 (d, IH), 7.45 (d,

et g (10.6 mmol)

3W(ri§hz71‘% OI?IIOIJ_Dp RS %@?@lgﬁw@% 4.73 g (37,2 mol)
1Yegdem%mmlr Ulikds torfomnBed BiGdient 57 (1986) 143-¢7&ept  at
reflux tenperature for 16 h with continuous renoval of

wat er by use of a Dean-Stark trap. After renoval of
sol vents
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in vacuo, the residue was purified by flash colum
chromat ogr aphy (heptanes/ethyl acetate 2:1). Yield:

WQ2@8/01p9¢04% PCT/EP2004/009036

4- Chl or onet hyl - 2-[ 2- (3, 4-di chl or o- phenyl ) -

vinyl]-oxazole as tan solid..Jy6: M= 288. 1(ESI +)

H NVR*OOVHz, CDCU): d= 4.54(s, 2H, CH ), 6.89(d, IH,
=CH), 7.33- 7.45(m 3H), 7.59 (s, IH), 7.62 (s, IH 25
g (1.0 nmmol ) of 95% sodi Uhaténtdilaides were given at 0 C

to a solution of 217 g (1.00 nmol)

4-(4-11, 2, 3]tr|azoI-I-yI bulyl)-phenol in 6.0 n

N,INdi recmypdumdrad foraienla Ho stl rred for 30 mn. 288 ny
(1.00 mmol ) 4-chl oronet hyl -
[2-(3,4-dich|oro-FhenyI)-vinyI]-oxazoIe di ssol ved in
1.0 m N, Ndi pe formam de were added at 0 C

stirringRes xed at 0 Cfor 1 h and 12 h at room

tenperature 3 The m xture_was quenched by 30
m water, st '
by filtration. Adte ;

timeswith cold ether and

g (48% |-[4-(4-{2-[2-0Q%#3, 4-

-vinyl] -oxazol -4-yl net hoxy}-phenyl) -butyl] - - [\ /
,2,3] triazole were obtained. MSIM = 470.3 (APl +) . “—
H-NNR“C[M+E CDA O d= 1. GAGAN qge 2H, CH -Cm Ph),

1. 94(qU|ntet 2H, CH -K-N), (t, 2H, CH -Ph),

4.39(t, 2H, CH -triazole), 5. Ol(s 2H, OCH - oxazol e),

6. 89- &R&fmn 3H), 7.07(d, 2H), 7.34-7.49(m 4H) 7.59

(s, IH), 7.66 (s, IH, 7.60 (s, IHList of References

Ansel, H., et. al., Pharmaceutical Dosage Forns and

Drug Belivery-lgjodeansr, 6th ed., (1995) at pp. 196 and

1456- 1457 Basel

(2002) 6. 16 n%h;g%&eth?f‘%ghgmgﬁ R’lag H%tlhl&&&gg% s@Rtituted

| nmunol . 8 (199€90KH¥¢TdGHD€S“Hﬂ1hﬂOgen>

with the proviso that R is not fluoro; and

pharmaceutically acceptable salts thereof.

2. A compound according to claim 1, wherein
R s chloro or trifluoromethyl; and
pharmaceutically acceptable salts thereof.

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

1-[4-(4-{2-[2-(E)-(2-Fluoro-4-trifluoromethyl-phenyl)-vinyl ] -oxazol-4-
ylmethoxy}-phenyl)-butyl]-1H-[1,2,3]triazole.
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]f‘rﬂ3 4K8§Ia?lr§nateliﬁcali cmn%)sitibm (I::Uflmﬁmﬁdg@f C(fmpcmﬂtdaas( thhimed in any
ormu i4n [ ot

et hyl B Sthe ARG, 273, 5t 4 BsPREN iRl pRu sl cagpiabl
once 6¥ciEentsral times with hal ogen; with the proviso

that R is not fluoro; and pharmaceutical ® accept abI e
Itst r eof A conpound acgording to claim

er efl\nglFi‘rP%aC@H}Z%]r BOIBPOSE‘]?(PI? RERBREL 1y flainy gqfor the 1nh1b1t10n of
phar mageot growth.y acceptable salts thereof. 3. The
compound of formula (I) according to claiml1 or 2, 1-
[4-(4-{2-[2-(E)-(4-Chl oro-2-fluoro-phenyl)-vinyl]

- Bx az Bhe aseydfivetdropaind iphemyong of lblaings 11, 2, 31 dit-4 fot tRe Rpatment of
t:ri azg) er'4:2 The conpound of fornula (1) according to
claiml1l or 2,

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

breast cancer.

9.  The 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.

10. 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.
11. A process for the manufacture of a compound of formula (I), wherein

(a) the compound of formula (V)

formula (V),

is reacted with a compound of formula (IV)

R F

o/\/>AC|

formula (IV),



| -[4-(4-{2-[2-(E)-(2-Fluoro-4-trifiuoronethyl-phenyl) -
vi nyl ] -oxazol - 4- yl met hoxy}-phenyl) -butyl] - ITH [

W0 2903p1492i azol e. 5. A pharmaceuti cal conpositi oPCT/EP2004/009036
contai ning a conpound as clainmed in any one of the
clainms 1, 2, 3 or 4 together2si-th pharnmaceutical®
acceptabl e excipients. 6. A pharmaceutical conposition
according to claim5 for the inhibition of tunor
growt h. 7whaiein Rdwes dfe significpon givenrin atymohetoafive thri reSpective
1, 2, 3 o&nﬂpgﬂﬂdgﬁﬂﬁnﬁﬂgqﬁ?ent of cancer. 8. The use
of a conpound in any one of clains 1, 2, 3 or 4 for
the treatnment of breast cancer. 9. The use of a
compo@)d daid aswipemed of fernRild®I)lis idolated Ciforﬁ thO'redcl6n mixture
manuf act ur e, of correspondi ng nmedi canents tor t%e ’
inhibitioﬂ“%f tunor growth. 10. The use of a conpound
in any one of clains 1, 2, 3 or 4 for the nmanufacture

of cofkes; ' I.C nts, for the treatment qf

br eas A calﬁggs?%ea’%f g@%lt%ﬁglgoe gh%yg}ac?‘ﬂbcaﬂ%ﬁﬁg&&ﬁ F@t'of a
conpound of formula (1), wherein (a) the conpound of
formula (V) fornmula (V), is reacted with a conmpound of
formula (1V) formula (1V),wherein R has the
significance given in claim1, to give the respective
conpound of formula (1); (b) said conmpound of fornula
(I') is isolated fromthe reaction m xture, and (c) if
desired, converted into a pharmaceutical”™ acceptable
salt.



