,2 ,3-TRI - A. ZOLE DERI VATI VES AS RECEPTOR TYROSI NE KI NASE | NHI Bl TORS The
present invention relates to novel triazole derivatives, to a process for

t hei r marnwbaodamse4s3phar maceuti cal conpositions contai ni rgTiEPeOSAN2T hei r
manuf acture as well as the use of these conpounds as pharnaceutically
active agents. Protein tyrosine kinases (PTKs) catal yse the phosphoryl ation
of tyrosyl residues in various proteins involved in the regulation of cel

07" (1000 2 oo Le, Sy ARl £ e R ARk il B ocey

394-401). Such PTKs can be divided into receptor tyrosine kinases (e.qg.
EGFR/ HER- 1, c-erB2/HER-2, c-net, PDGFr, FGFr) and nonreceptor tyrosine

ki nases (e.g. src, Ick). It is known that nmany oncogenes encode proteins
whi ch are aberrant tyrosine ki nases capable of causing cell transformation
(Yar den, Y. Ihegaesent iyenilonarelatgsiounovrbriazgleodaivativesy tq 2 ggejesular dird:  Lar sen
et al., AnnmaRepefk§ phirnRdutiNEshpost@iR coRling #hdhn arfd §Qir QYRR 1BXRELSSI ON

of 5 norml profoiprconenie Licon T Kondse el n prol Teral ve
li ke HER-2 and EGFR (HER-1) are frequently aberrantly expressed in common
e e T e e
H gh | evel svasfous pecteing ivepred s theoegwhtinneolsell lgrqyobrang diffarestiasioandVilks ponse
to treat meng; a(lW’f(%Péss ifGroveth Betbr Re8archb7 9656k Ban, (L2924 a k181 Al9
Curr. Opin. Immunol. 8 (1996) 394-401). Such PTKs can be divided into receptor
tyrosine kinases (e.g. EGFR/HER-1, c-erB2/HER-2, c-met, PDGFr, EGFr) and non-
10 receptor tyrosine kinases (e.g. src, Ick). It is known that many oncogenes encode
proteins which are aberrant tyrosine kinases capable of causing cell transformation
(Yarden, Y., and Ullrich, A., Annu. Rev. Biochem. 57 (1988) 443-478; Larsen et al.,
Ann. Reports in Med. Chem., 1989, Chpt. 13). Also over-expression of a normal

proto-oncogenic tyrosine kinase may result in proliferative disorders.

15 It is known that receptor tyrosine kinases of the HER-family like HER-2 and EGFR
(HER-1) are frequently aberrantly expressed in common human cancers such as
breast cancer, gastrointestinal cancer (colon, rectal or stomach cancer), lenukaemia
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.
20 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.,

25 Oncology 63 (Suppl. 1) (2002) 6-16; Ranson, M., and Sliwkowski, M.X., Oncology
63 (suppl. 1) (2002) 17-24).

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

compounds as tyrosine kinase inhibitors.



Accordingly, it has been recognized that inhibitors of receptor tyrosine

ki nases are useful as selective inhibitors of the growh of mammali an
cancer ceWbooslizersaf ore several small nol ecul e conmpoundecagEremisiolE@s?

nmonocl onal antibodies are in clinical trials for the treatnent of various
types of cancer (Baselga, J., and Hamjgrld, L.A., Oncology 63 (Suppl. 1)
(2002) 6-16; Ranson, M, and SlIiwkowski®, M X , Oncol ogy 63 (suppl. 1)
(2002) 17-24). Some substituted oxazoles are known in the art. W 98/ 03505,
EP 1 270 5.7I:-IIOW¥¥2r0[iliér77r]egl7ai svpngg’é %:ilﬁékg c@%oﬁp%so é\/itﬁ)xSi%?_%gvgi ﬁ'felrﬁz%ﬁtiEel at .ed
het erocyclic conpounﬁs as r%yr05| ne kinase rnhibitors. However there remains
a need for propetisapoishdss whhdncednacovits deqeersedetaxicitypbefier solekilitisagdh as
enhanced actyhyrbb s IR EASRM: clRHIE) thharR&Inled fegol Ubi ity and inproved

phar macoki netic profile, to nane only a few The present invention rel ates
to conmpounds of the general forrmula I, fornmula I, wherein RL is -Oal kyl or
-S-al kyl ;  athe glekonk irgeftipsrdieéste coplpoandd éfithegdastal fatheda hne or sever al

ti mes by hal ogen; R2 is hydrogen or hal ogen; R3 is hydrogen, alkyl or

hal ogen; W? - O -, -Rg—i(O—I)- or -C(al kyl) (COH)-;

= N R

O%o W

—
5
formula I,
wherein
R'  is-O-alkyl or
-S-alkyl; all alkyl groups being optionally substituted one or several

10 times by halogen;

R®  is hydrogen or halogen;

R>  is hydrogen, alkyl or halogen;
15

W is -C(O)-, -CH(OH)- or -C(alkyl)(OH)-;

and pharmaceutically acceptable salts thereof.

20 The compounds of the present invention show activity as inhibitors of the HER-
signalling pathway and therefore possess anti-proliferative activity. Objects of the
present invention are the compounds of formulal and their pharmaceutically
acceptable salts, enantiomeric forms, diastereoisomers and racemates, the
preparation of the above-mentioned compounds, medicaments containing them

25 and their manufacture as well as the use of the above-mentioned compounds in the

control or prevention of illnesses, especially of illnesses and disorders as mentioned

above like common human cancers (e.g. breast cancer, gastrointestinal cancer



and pharmaceutically acceptable salts thereof. The conmpounds of the present
i nvention show activity as inhibitors of the HERsignalling pathway and

t her ef or ewpas@ass4santi -proliferative activity. bjects eCTiHEPeOOSHEERNT
invention are the conpounds of fornmula | and their pharmaceutically
acceptabl e salts, enantioneric forns, diastereoisoners and racemates, the
preparation of the above-nentioned conpounds, medi canents containing them
and their manufacture as well as the use of the above-nentioned conpounds

|0 the contfBlonOlechlf 8YSRLLANCAL )] LAERAES anPIRRARA kRl dildl fARERESC and
di sorders a ht oned above 11K commn.ﬁuman. cancers (e.g.” breast cancer,
gast r oi nt estanper) ociartbe nasufasivre pleorespanding wedichmerthcer ), | eukaeni a and

ovari an, bronchial and pancreatic cancer) or in the manufacture of
correspondi ng nedj canents. As used herein, the term"al kyl" nmeans  a

sat urat ed, At pasdghereian fhetesm @H‘é( cWé%fb*h%lis?quﬁjré&rﬁ%ﬁgﬂ"dﬁﬁ)ﬁraﬁrﬁ?%df rom1l to
4, pref e:’ ab&h\éixﬂhﬁ{ro@agb%ﬁéd??ﬂnﬁﬂgcﬁb Gin ll&ulq?pr&ﬁqrﬂﬂ}‘z lﬂ]i)k |2, @iyt atpmsp&ughyt!s , .

I soprqQpyl, n-bufyl,,  2-but t-outyl. al d. ¢ group is substitute
one or sevel?“ﬁﬁlyi’iemg nb@/mﬁélr%%%rﬁ}’%f g'blugl’s?ﬁﬁgtygttﬁjtu “preferably by fluorine.
Exanpl es are difluoronethyl, trifluoronethyl, 2,2,2- trifluoroethyl,

perfl uorethyl an i rm.’ ’ har:ei
fl uorine, E%I%frai aﬂke}{l gg?dgmﬁﬁsgb;a[%gte?(;%éﬁ@qr?é%%e?%? [e}? %ﬁ?}, H??%gf ?Cnlg Sllﬂ%?%r&i§ ne or

bromi ne andpuefaralprlef efuosides Fxamples aisd defosp Y, ASTISERMAY i 22 2nhen
referring tQiﬁu‘&?oertﬁﬁ,%ﬂ’dorE% Osidge kkdrases of the HER-famly |ike HER-2 and

EGFR (HER-1), the acronym "HER' refers to human epi der nal
The term “halogen” as used herein means fluorine, chlorine, bromine and iodine,

10 preferably fluorine, chlorine or bromine and more preferred fluorine and chlorine.

As used herein, when referring to the receptor tyrosine kinases of the HER-family
like HER-2 and EGFR (HER-1), the acronym “HER” refers to human epidermal

receptor and the acronym “EGFR” refers to epidermal growth factor receptor.

Preferably R' of formula I represents trifluoromethoxy or trifluoromethylsulfanyl,

15 more preferred R of formula I represents trifluoromethoxy.

Preferably the position of R® of formula I on the central phenyl ring is meta to the

oxazolylmethoxy substituent.
An embodiment of the invention are the compounds of formula I, wherein

R®  ishydrogen; and

20
R’  ishydrogen or alkyl.
Still another embodiment of the invention are the compounds of formulal,
wherein
25 R®  is hydrogen; and

R’  is hydrogen.



receptor and the acronym"EGFR' refers to epidermal growth factor receptor.
Preferably RL of formula | represents trifl uoronethoxy or
trifl uoronethydsedsBanyl, nore preferred Rlof fornula | PepmEPI@Sns0127
trifluoromethoxy. Preferably the position of R3 of formula I on the central
phenyl ring is nmeta to the oxazol yl met hoxy substituent. An enbodi nent of
the invention are the conpounds of fornula I, wherein R2 is hydrogen; and
R3 is hydrogen or alkyl. Still another enbodi nent of the invention are the
compounds of formula I, wherein R2 is hydrogen; and R3 is hydrogen. Anot her
embodi ment of the invention are the co ounds of . faqr.nmul wherein Wis
-C(O-. AnAseiriembedinntohhe inveaten FF éOWB“EW%Wg LfWIFB"r‘ﬂm al,
wherein R2 is hydrogen R3 is hydrogen or alkyl; and Wis -C(O) - Still
anot her enbodlqﬁnt (:Epe i nvention are the conpounds of formula |, wherein
R2 is hydrogen; is -C(O)

5 An embodiment of the invention are the compounds of formula I, wherein
R s hydrogen;
R’  is hydrogen or alkyl; and
10 W is-C(O)-.

still another embodiment of the invention are the compounds of formulal,

wherein

R®  is hydrogen;

15
R’  is hydrogen; and
W is-C(O)-.
20 Still another embodiment of the invention are the compounds of formulal,
wherein
R'  is-O-CFs,
-O-CHFz, or
-S-CFs; and
25
W is-C(O)-.
Still another embodiment of the invention are the compounds of formulal,
wherein
30 R!'  is-O-CFs,

—O-CHPz, or



R3 is hydrogen; and Wis -C(O-. Still another enbodi nent of the invention
are the conpounds of fornmula |, wherein RLis -0-CF 3, -S-CF3; and Wis
-C(O-. Swvpl2bocamsetsher enbodi ment of the invention are tkRreTEra@SONR7 Of
formula I, wherein -Q CHF 2, or-S-CF ; and R2 is hydrogen; R3 is hydrogen
or alkyl; and Wis -C(O-. Still another enbodi nent of the invention are
the conpounds of fornula I, wherein R1°fs -0-CF 3, -S-CF3; R2is hydr ogen;
R 3 is hydrogen; and Wis -C(O)-.

-S-CF3; and
R* s hydrogen;
5 R’  ishydrogen or alkyl; and
W is-C(O)-.

Still another embodiment of the invention are the compounds of formulal,

10 wherein
R'  is-O-CF;,
-O-CHE,, or
—S-CF3;
15 R®>  is hydrogen;

R’  is hydrogen; and
W is-C(O)-.
20

Such compounds are for example:

4-11,2,3] Triazol-1-yl-1-(4-{2-[2-(4-trifluoromethylsulfanyl-phenyl)-vinyl]-oxazol-
4-ylmethoxy}-phenyl)-butan-1-ol; and

4-[1,2,3] Triazol-1-yl-1-(4-{2-[2-(4-trifluoromethoxy-phenyl)-vinyl]-oxazol-4-
25 ylmethoxy}-phenyl)-butan-1-one

Another embodiment of the invention are the compounds of formula I, wherein
W is -CH(OH)-.
Another embodiment of the invention are the compounds of formula I, wherein

30 R®  is hydrogen;



Such conpounds are for example: 4-]

2,3] Triazol -1 -yl-1-(4-{2-[2-(4-trifluoronethylsulfanyl-phenyl)-vinyl]-oxazo
| - 4-yl mewbanrgejo324sBenyl ) -butan-1-ol; and PCT/EP2005/010127
4-11,2,3]Triazol -1 -yl-1-(4-{2-[2-(4-trifluoronethoxy-phenyl)-vinyl]-oxazol -
4- vyl met hoxy}-phenyl) -butan-1 -one Another enbodi nent of the invention are
the conpounds of fornula I, wherein VV1@‘-CH(CH)-. Anot her enbodi nent of

the invention are the conpounds of formula I, wherein R2 is hydrogen;R3 is
hydrogen or al kyl; and Wis -CH(COH)-. Another enbodi nent of the invention
are the conpounds of fornmula I, wherein R2 is hydrogen; R3 is hydrogen; and

Wis -CHOH)-. 88l lsadaidenor elpodidrent of the invention are the conpounds

of formula I, wherein Rl is -0-CF 3, -0-CHF 2, or -S-CF ; and Wis
-CH(OH) -. .
W is-CH(OH)-.
5
Another embodiment of the invention are the compounds of formula I, wherein
R®  ishydrogen;
R’  ishydrogen; and
10
W is -CH(OH)-.
Still another embodiment of the invention are the compounds of formulal,
wherein
15 R'  is-O-CFs,
-O—CHFz, or
-S-CF3; and
W is -CH(OH)-.
20
Still another embodiment of the invention are the compounds of formulal,
wherein
R' is-O-CFs,
-O-CHF,, or
25 -S-CFs;
R*  is hydrogen;
R’  ishydrogen or alkyl; and
30

W is -CH(OH)-.



Still another enbodinent of the invention are the conmpounds of formula I,
wherein RLis -0-CF 3, -OCHF 2, or -S-CF3; R2 is hydrogen; R3 is hydrogen
or al kyl ;werndoowse4s3- CH(OH) - . Still anot her enbodi ment of pCmEPROVSANEIRZDN ar e
t he conpounds of forrmula I, wherein RLis -OCF3, -OCHF 2, or -S-CF3; R2
is hydrogen; R3 is hydrogen; and Wis -CH(OH)-. Such a conpound is for
exanple: 4- [1,2,3 ]Triazol- 1-yl -1-(4‘-'{2- [2-(4-trifluoronethoxy-phenyl)
-vinyl] -oxazol -4- vyl nethoxy}-phenyl)-butan-I-ol Another enbodi ment of the

' nvention aét?ll ta@%t}?e?ngnqgg 1?1’16(1?11:’( c];fo {hrgu{n%erllﬁorm?g %Len c\cé\lll'lip%uﬁ&:s( %lf kfxlrr}l&lgi) o

wherein
R!  is-O-CFs,
-O-CHPF,, or
5 -S—CF3;

R* is hydrogen;

R® s hydrogen; and
10

W  is -CH(OH)-.

Such a compound is for example:

4-[1,2,3] Triazol-1-yl-1-(4-{2-[2-(4-trifluoromethoxy-phenyl)-vinyl | -oxazol-4~
15 ylmethoxy}-phenyl)-butan-1-ol

Another embodiment of the invention are the compounds of formula I, wherein
W is -C(alkyl)(OH)-.
Another embodiment of the invention are the compounds of formula I, wherein
20 R®>  ishydrogen;
R’  is hydrogen or alkyl; and
W s -C(alkyl)(OH)-.
25
Another embodiment of the invention are the compounds of formula I, wherein

R® is hydrogen;

R® s hydrogen; and
30



Anot her enbodi nent of the invention are the conmpounds of formula I, wherein
R2 is hydrogen; R3 is hydrogen or alkyl; and Wis -C(al kyl)(OH)-. Anot her
enbodi mrenwoaboddsesssnvent i on are the conpounds of fornul &Cir/EPesvsneiin’ R2 i s
hydrogen; R3 is hydrogen; andWis -C(alkyl)(OH)-. Still another enbodi nent
of the invention are the conpounds of formula I, wherein -O-CHF 2, or -S-CF
3, and Wis -C(alkyl)(OH)-. Still anotHer enbodi nent of the invention are
t he conpounds of forrmula I, wherein RLis -OCF3, -OCHF 2, or -S-CF 3, R2

i s hydrogen; R%i sish_yéi(raﬁ(%ﬁ?olqlr)_.al kyl; and Wis -C(al kyl)(OH)-.

Still another embodiment of the invention are the compounds of formula I,

wherein
5 R!  is -O-CFs,
-O-CHFE,, or
-S-CF3, and

W is -C(alkyl)(OH)-.

10
Still another embodiment of the invention are the compounds of formulal,
wherein
R' s -O-CFs,
-QO-CHPF,, or
15 -S-CFs,
R is hydrogen;
R’ is hydrogen or alkyl; and
20
W is -C(alkyl)(OH)-.
Still another embodiment of the invention are the compounds of formulal,
wherein
25 R’ is-O-CF;,
"O"CHF2, or
-S-CF3, and
R?* ishydrogen;
30

R®  ishydrogen; and

W is -C(alkyl)(OH)-.



Still another enbodinent of the invention are the conmpounds of formula I,
wherein RLi s -OCF 3, -OCHF 2, or -S-CF 3, and R2 i s hydrogen; R3 1 s
hydr ogen;warndoose4ss - C(al kyl XOH)-. Still anot her enbodi meot/EpRoosSleoiznvent i on
are the conmpounds of forrmula I, wherein RLis -Oalkyl or -S-alkyl; all
al kyl groups being substituted one to five, preferably one to three tines
by hal ogen, preferably by fluorine; RZ135 hydrogen; R3 is hydrogen; and W
is -C(O- or -CH(OH)-. still another enbodi nent of the invention are the
conmpounds of fornmula I, wherein -S-CF3; R 2 is hydrogen; R 3 is hydrogen;
and

Still another embodiment of the invention are the compounds of formulal,

wherein
R'  is-O-alkyl or
5 -S-alkyl; all alkyl gr oups being substituted one to five, preferably one to
three times by halogen, preferably by fluorine;
R*  ishydrogen;
10 R’  ishydrogen; and

W is-C(O)- or -CH(OH)-.

Still another embodiment of the invention are the compounds of formulal,

15 wherein

R!'  is-O-CF;or
-S-CFs;

R?  ishydrogen;

20
R’  is hydrogen; and
W is-C(O)- or -CH(OH)-.
25 Still another embodiment of the invention is a process for the manufacture of the

compounds of formula I, wherein



Wis -C(O- or -CH(OH)-. Still another enbodinent of the invention is a
process for the manufacture of the conpounds of formula | , wherein(a) the
conpound wb 2b@vasedsa V fornula V, wherein R3 has the sigrCTirrasns@1@27 gi ven
in formula | above and Wis -C(O-, is reacted with a conpound of formula
VI formula VI, wherein RL and R2 have the significance given in formula I
above, to give the respective conpouﬁ&odf formula la; formula la(b) if
desired, the conmpound of forrmula la is reduced to give the respective
conpound of foryula Ib for Ib (c) said compound of forrmula la or Ib
is isolateda}rdﬂ??ﬁﬁpWﬁggﬁﬁgﬁnﬁg ture, and (d) if desired, converted into a
phar maceutical ly acceptable salt. The derivatives of the general fornula I
or a pharnaceutically acceptable sakt thereof, maybe prepared by any
process known to be applicable for §he preparation of chem cally-rel ated
conpounds by the one skilled in t Such processes, when used to
prepare the triazole derivatiki® al, or a
pharmaceuti cal | yacceptabl e salt thereof, a rovuﬂemqas a further feature
of the invention and are illustrated by the fo gQQXrepresentative
exanpl es of schenme 1, in which, unless

formula V,

5 wherein R® has the significance as given ira formula I above and W is -C(O)-~,

is reacted with a compound of formula V1

R1 R2
= N
W
o/ ¢
formula V1,

wherein R' and R? have the significance given in formula I above, to give the

10 respective compound of formula Ia;

formula Ia



ot herw se stated Rl, R2 and R3 have the significance given herein before.
Necessary starting materials may be obtained by standard procedures of

or gani ¢ cwerm&ta3y4s3The preparati on of such starting nat ecrapgoossidescri bed
wi thin the acconpanying exanples. Alternatively necessary starting
materi al s are obtai nabl e by anal ogous procedures to those illustrated which
are within the ordinary skill of a n‘&ﬁganic chemst. Il 1V Schene 1 Step 1
of schenme 1 represents a standard Friedel-Crafts acylation of the anisoles
of formula Il with 4-chloro-butyryl chloride. The reaction is typically

carried out with Lewis acid catal ysts like A C 3, Br3 o the like in
i nert soIvéhislfﬁﬁ@féoﬂﬁbﬂE?P®€§i8E§HFB%%$%hS(%ﬁﬁ?ﬁk?5¥ﬁé&FiF§Pgﬁgﬁ 2 is a
N-al kyl ati on r%@g&bgﬁd@fﬁﬁﬁhﬁﬂ@hgdmﬁth the chlorides of fornula |11
Typically such alkylation is carried out in solvents |Iike DVF, nethanol,
et hanol and isopropanol. Typical bases for this reaction are al kaline
carbonates, sodi umgmet hyl atg sodi um hydride or |ithiumdiisopropyl am de.
The reaction tenpera may vary from 200C to 1500C. Ot her preferred
al kyl ati on procedures | kal i ne carbonates as bases in solvents
| i ke ketones, for exanpte {r bonate i 2-butanone at refl ux
tenperature, or sodium hydride } M—at rg seét ature. In Step 3 of
eqved torﬁplease t he

N

N

formula Ib

(c) said compound of formula Ia or Ib is isolated from the reaction mixture, and
10

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

The derivatives of the general formulal or a pharmaceutically acceptable salt
thereof, may be prepared by any process known to be applicable for the preparation
15 of chemically-related compounds by the one skilled in the art. Such processes, when
used to prepare the triazole derivatives of formulal, or a pharma ceutically-
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}, R? and R’ have the significance given herein before. Necessary
20 starting materials may be obtained by standard procedures of organic chemistry.
The preparation of such starting materials is described within the accompanying
examples. Alternatively necessary starting materials are obtainable by analogous
procedures to those illustrated which are within the ordinary skill of an organic

chemist.



correspondi ng phenolic derivatives of fornula V. Typically this reaction is
carried out with HBr in water or acetic acid under heating. Alternatively
H or ot hwo 2bevi3z4saci ds |i ke BF3, BCl 3, Me2BBr, Me Sil amdTiEreodsiok@2ran be
used for the ether cleavage. The derivatives of fornula | wherein Wis
-C(O- are naned la and can be obtained by reactions well known to soneone
skilled in the art, e.g. by alkylatiohl%f conpounds of formula V with
conpounds of formula VI according to Step 4 schene 1. The al kyl ation can be
carried out in thegspresence of potassiumiodide or sagi umi odi in

solvents Ii DVE,|_net hanol , Qet hanol , i ropa an - b none. Typica
bases for tﬁgslr ion gr&/gsdkuayﬁbLhEEEﬂe, @%&5 {de, |ithium

di i sopropyl amd cesi um carbonate. The reaction ef@tures may vary
from500C to 15090. The derivatives of formula I whepein Wis -CH(OH) - are
nanmed Ib and can be obtained by reduction of the correspondi ng ketones of

formula la. Typically sodi um borohydri de, diisobutylalu¥iniun1hydride

(DI BAL) or other reducing reagents are used. The cosgaunds according to the
present invention may exist in the formof their pharmaceutically
acceptable salts. The term "pharmaceutically acceptableysalt” rgiers to
conventional acid-addition t t hat Letain the biokdgical ¢ flectii veness
and properties of e Cco undgf%f farmila | ang arelforned/froMsuitable
non-toxi ¢ or gapj indrgani c aci ds. Sanpl e aci g-addi }
t hose derived fro

(o) e}
v v
R’ R?
Cl
Step 4 \@Q/YDJ
5 /
Vi

=
e} / la
Step 5
p=
R1 R2 N\)
| jt7/JP OH
7
e} / b
Scheme 1

Step 1 of scheme 1 represents a standard Friedel-Crafts acylation of the anisoles of
formula II with 4-chloro-butyryl chloride. The reaction is typically carried out with

5 Lewis acid catalysts like AICl;, AlBrs or the like in inert solvents like toluene,
tetrahydrofuran (THF) or the like.



I norgani ¢ acids such as hydrochloric acid, hydrobrom c acid, hydroiodic
acid, sulfuric acid, sulfamc acid, phosphoric acid and nitric acid, and

t hose derwoedodiasesmor gani ¢ aci ds such as p-tol uenesul f orcT/EReo0d/010127

napht hal enesul f oni ¢ aci d, napht hal enedi sul foni ¢ aci d, nethanesul fonic acid,
et hanesul fonic acid and the Iike. The ﬁgenical nodi fication of a

phar maceuti cal conpound (i.e. a drug) into a salt is a technique well known
to pharmaceutical chenmists to obtain inproved physi cal and cheni ca

bi | I See,
Ztg I ISE yhI ﬂx}%@ﬁcg%%&}yﬁmk {%ﬁﬁ%& M% or S uﬂﬁaéh%%rl&ﬁ Hfr%@ceut I cal
Salts, Ver | Bxpiradlywesh allylatisins earriad oat (n\ﬁﬁtwltsl abiNh mfth@@ﬂ)etbemo&asdl n, RJ.,

et al, O gaRbsopsRs: Ral B8 iﬂ)r (t%@o%acf}gg eﬂ'35a1kzﬁ)irn%f @d’rﬁ&ﬁjat?sr Solifien
phar maceut i ca acce abllg)ﬁqs% m‘] formed wth toI’ uenesul foni c

I
aci d, napht RaiRERis uSPGHIC %n%OEWWBn?@l%l he yg¢aglpR sul f oni ¢
acid and hy@ngefdtades tagieh fr&hezoecommﬁmdﬁ Obfﬁerfpi’éf@itk@-alﬂ(yﬁﬂﬂn @%Ué@lhﬂ%s one or
several chiral cent n t.hen be rese a racem i n_.an
optically a%lfl#(vélsef 8?%& % 88?‘?5? 8§% %eﬁ V@BJEa?nlél{ e[‘i%%eéo& i FF&“?R;e known
met hods i nt @siulecahemité mni»bstanléne at mﬁummmerdu&sbes@hmhydnslahm S Mki ch can
be separatqﬂrg&ﬂq&¥?lcé{antlon are formed fromthe racem c m xtures by

reaction with an op y active acid such as e.g. D or Lcanphorsul fonic
acid. Alternatively separation of the enantioners can also be achi eved by

using c Ihr OBt QP BPHYscREME i thalanishle GrIRBRSE forWlE IV AFE e ARABRE GhRAsk Yhe
avail %b € corresponding phenolic derivatives of formula V. Typically this reaction is carried
out with HBr in water or acetic acid under heating. Alternatively HI or other Lewis

acids like BF3, BCls, Me,BBr, MesSil and the like can be used for the ether cleavage.

The derivatives of formula I wherein W is -C(O)- are named Ia and can be obtained

by reactions well known to someone skilled in the art, e.g. by alkylation of
15 compounds of formulaV with compounds of formula VI according to Step 4

scheme 1. The alkylation can be carried out in the presence of potassium iodide or

sodium iodide in solvents like DMF, methanol, ethanol, isopropanol and 2-

butanone. Typical bases for this reaction are sodium methylate, sodium hydride,

lithium diisopropyl amide or cesium carbonate. The reaction temperatures may
20 vary from 50°C to 150°C.

The derivatives of formulal wherein W is -CH(OH)- are named Ib and can be
obtained by reduction of the corresponding ketones of formulala. Typically
sodium borohydride, diisobutylaluminium hydride (DIBAL) or other reducing

reagents are used.

25 The compounds according to the present invention may exist in the form of their
pharmaceutically acceptable salts. The term “pharmaceutically acceptable salt”
refers to conventional acid-addition salts that retain the biological effectiveness and
properties of the compounds of formula I and are formed from suitable non-toxic
organic or inorganic acids. Sample acid-addition salts include those derived from

30 inorganic acids such as hydrochloric acid, hydrobromic acid, hydroiodic acid,
sulfuric acid, sulfamic acid, phosphoric acid and nitric acid, and those derived from

organic acids such as p-toluenesulfonic acid, naphthalenesulfonic acid,



The conpounds of forrmula | and their pharnmaceutically acceptable salts
possess val uabl e pharmacol ogi cal properties. It has been found that said
conmpoundswonhiduise4sBhe HER- si gnal | i ng pat hway and show arCirAape@sioi@eati ve
activity. Consequently the conpounds of the present invention are useful in
the therapy and/or prevention of illnesges with known over-expression of
receptor tyrosine kinases of the HERfam |y |i ke HER-2 and EGFR (HER-1),
especially in the therapy and / or prevention of illnesses nentioned above.

The activi t Y30 thiibRedM BB R ackD ARAMALNIRHi RS oAk g RRIFWRYhE TRk bi t or s
i s denonstrated by the %i%l I owc%%d)lﬁleol ogi cal assay: | Titer-d o assay

Ce . (tm
i n HEK293 ceif sherhisalapdinration. [RGSBEER Rempeind (icahfTug) jntag salyis
(Pronega) i s tacHhoqmegedbusyived paskmicettdat thimisRGot dirainUmMpesvedfphvsialll e cel |'s

in culture ba on titation of. the ATIP present,..which signals the
presence ofaﬂéf B #3§$ﬂ§%&8¥¥vgﬁ%ﬂﬁ¢E9¥ﬁ§é§¥ n@é&ﬁ%“%%&ﬁ%ﬁﬂ%ﬁ%ﬁ@éﬁﬁc ki dney
cel |l 1% ne tegnstdl,ndlhynddéeravithuS., feditcagimelahdbokTARINomaCRlticAl5AR}, wer e
cultivated i I 0! i.fi I 4m i t (tm
(Invitr ogenwg‘l%é—g&%%% ?jl-g&?gﬁe{%gt? @?(TBE)S% m&l( I‘—(gé@ggg rg%}t%ég'#{b%ngzl%
(FBS)), | 0OGHBam¢ KrocpResi Pey.14 (R000)1480#gPm  streptonmycin (= Pen/ Strep from
Invitrogen Cat. No. 15140). , For the assay the cells were seeded in 384
wel | pl ates,, 5000, cells r well, jn the me _medi u The next day the test
conpounds weFEctaehate i bhpmsseuticaiE anscpiblo ity é«fb@ﬁ%mf fosed ¥Rt 0. 00015
MM (10 concesitiembuléiitse 4¢id, didplitiedbnesones acidlaymphtialeaedibdlfong - 4did(t m

assay s done,_accqrding.to the instructjons of the manufacturer
(Cell Titer- &leglzatnr@riu%omc a%& ancf hydroc% Sticeid.

The compounds of formula I can contain one or several chiral centers and can then
be present in a racemic or in an optically active form. The racemates can be
separated according to known methods into the enantiomers. For instance,
diastereomeric salts which can be separated by crystallization are formed from the
15 racemic mixtures by reaction with an optically active acid such as e.g. D- or L-
camphorsulfonic acid. Alternatively separation of the enantiomers can also be
achieved by using chromatography on chiral HPLC-phases which are commercially

available.

The compounds of formulal and their pharmaceutically acceptable salts possess
20 valuable pharmacological properties. It has been found that said compounds inhibit
the HER-signalling pathway and show anti-proliferative activity. Consequently the
compounds of the present invention are useful in the therapy and/or prevention of
illnesses with known over-expression of receptor tyrosine kinases of the HER-
family like HER-2 and EGFR (HER-1), especially in the therapy and / or prevention
25 of illnesses mentioned above. The activity of the present compounds as HER-

signalling pathway inhibitors is demonstrated by the following biological assay:

CellTiter-Glo™ assay in HEK293 cells

The CellTiter-Glo™ Luminescent Cell Viability Assay (Promega) is a homogeneous
method of determining the number of viable cells in culture based on quantitation

30 of the ATP present, which signals the presence of metabolically active cells.



Lum nescent Cell Viability Assay, fromPronega). In brief: the cell-plate
was equilibrated to roomtenperature for approximately 30 m nutes and than
the Cel | TWoenes@3pssseagent was added. The contents were earafpadosyiomxed for
15 mnutes to induce cell lysis. After 45 mnutes the | um nescent signal
was neasured in Victor 2, (scanning nmultiwell spectrophotoneter, Wllac).
Details: - Medium Dul becco's Mdified? Eagl e Medi um (DVEM wi th

G utamax(tm (Invitrogen, 31966-021), 5 % Fetal Calf Serum (FCS Si gma

Cat-No. F4135 (FB Pen/ Str.e ro 4 93
(ATCC-No. GREK é%?%%ls (heap e&‘é‘?fﬁglglf ﬁﬂ%&ynﬁ%ﬁgﬁ\m %I%Bfegi%f R)de i Etz e
I(Gv(rj ei ?er 7(&3&9&:11:3\/\@1%@ -NoatGR) 1573)neerbatitsivatedhinaDulbe;o’ ﬁ%mdzﬁlg&my

nduct i on st h I 3 a
add 8 i o ST B S g P B et S) ety M HhGEES Jﬁr“ﬁte o
1: 3 (al way(F80, nfigino GI}tt*rNO DVBLES | fPHSh)as 1@&@@tdmluﬁ>ﬁ@ﬁﬂlﬁfbv¢ t in 10

(

wel Isswth SQI%B&%%{I'S(U P&ﬁ%éﬁ?ﬁb&%@u ﬁ eatON%615TM>) ¢ Foflite Uty ﬁeecdaus

OO acroli 4w ol SR dhis S e ot The e o .

flO m  of evc@awh@wap&ﬂﬁmmd@mewa&&gmh vﬁ'ﬁdhymﬂcenthhﬁ)n@ehﬂguﬁg Aber3 @bl ting in
' nal concent r(z)ioto'lgrﬂu\? 1P¥<§ncentraﬁons,/o 13 it gc{ yA\#?er l7 days the CeliTiter- Glo™
assay was done according to the instructions of the manufacturer (CellTiter-Glo™
10 Luminescent Cell Viability Assay, from Promega). In brief: the cell-plate was
equilibrated to room temperature for approximately 30 minutes and than the
CellTiter-Glo™ reagent was added. The contents were carefully mixed for 15
minutes to induce cell lysis. After 45 minutes the luminescent signal was measured

in Victor 2, (scanning multiwell spectrophotometer, Wallac).

15 Details:

1* day:

- Medium: Dulbecco's Modified Eagle Medium (DMEM) with Glutamax™
(Invitrogen, 31966-021), 5 % Fetal Calf Serum (FCS, Sigma Cat-No. F4135
(FBS)), Pen/Strep (Invitrogen Cat. No. 15140).
20 - HEK293 (ATCC-No. CRL 1573) : 5000 cells in 60 pl per well of 384 well plate
(Greiner 781098, white plates)
- Incubate 24 h at 37°C, 5% CO,

2™ day: Induction (Substance testing):

25 In general the dilution steeps are 1:3

a)  Add 8 pl of 10 mM stock solution of compound to 72 ul DMSO
b)  dilute 9x 1:3 (always 30 pl to 60 pl DMSO) in this DMSO dilution row
(results in 10 wells with concentrations from 1000 pM to 0.06 uM)
c) dilute each concentration 1: 4.8 (10 pl compound dilution to 38 pl medium)
30 d)  dilute each concentration 1: 10 (10 pl compound dilution to 90 ul medium)
e) add 10 pl of every concentration to 60 pl medium in the cell plate



and resulting in final concentration of conmpounds from3 nmMto 0.00015 nM -
| ncubate 168 h (7 days) at 37C, 5% CO2 Analysis: - Add 30 nmi

Cel | Ti t erwQl20¢atasp45Reagent / wel | , shake 15 mi nutes at roomrCTaEPR@SAIURE

i ncubate further 45 mnutes at roomtenperature w thout shaking.
Measurenent: Victor 2 scanning nultiwell spectrophotoneter (Wallac),

Lumi nescence node Determine | C50 with YU-fit (XLfit software (1D Business
Solution Ltd., Guilford, Surrey, UK)). Wth all conpounds a significant

i nhibition of HEK293 ceII b|||t was WhIChIS exenplified b
t he conpounds shov&ﬁsqlﬁﬁ“gl*’é‘lﬁné ioncﬁ%atfoé‘f(gmgé @g’n{%‘&ﬁ‘éﬁ%é"’ usednﬁer ein i sy
4-[1,2,3] Tri azol - hnd/testiticdid Andl2ofdenttratibh wd compolmds-fpime dyM to 0.00015

Vi nyI] oxazol - 4-y| et hoxy} - phenyl ) - but an-1-one (Exanple 42, p. 148, WO
03/ 059907) . Resul ¥¥" Tabie 1 In vivo assay on tunor inhi b|t| on : To
generate prinary Ingbats 1687 Saw) ht338C1 5% 68y Cancer (NSCLC) (e.g. Calu-3
(ATTC:HTB-55) or A549 (ATTC CCL-185)) cells (4-5.Ox1 06 in a vol une of

| OO
Analysis:

- Add30pul CellTiter-Glo™ Reagent/well,

- shake 15 minutes at room temperature

- incubate further 45 minutes at room temperature without shaking.
10

Measurement:

- Victor 2 scanning multiwell spectrophotometer (Wallac), Luminescence mode
- Determine IC50 with XL-fit (XLfit software (ID Business Solution Ltd.,
Guilford, Surrey, UK)).
15
With all compounds a significant inhibition of HEK293 cell viability was detected,
which is exemplified by the compounds shown in Table 1. The reference compound
as used herein is 4-[1,2,3]Triazol-1-yl-1-(4-{2-[2-(4-trifluoromethyl-phenyl)-
vinyl]-oxazol-4-ylmethoxy}-phenyl)-butan-1-one  (Example 42, p. 148,
20 WO 03/059907).

Results: Table 1

Examples IC50 HEK293 [nM]
Reference compound 164
1 17.9
2 21.1
3 29.9

In vivo assay on tumor inhibition:

To generate primary tumors, Non-Small-Cell Lung Cancer (NSCLC) (e.g. Calu-3
25 (ATTC HTB-55) or A549 (ATTC CCL-185)) cells (4-5.0x10° in a volume of 100pl)
are injected subcutaneously into the left flank of female SCID beige (Severe



are injected subcutaneously into the left flank of female SCI D beige
(Sever eConmbi ned | mmunodeficient / beige mce avail able from Charl es River,
Sul zf el d,wGanevarsgds3or BALB/ ¢ nude (BALB/c Nude Spont ane®a3/Hvhacanioidt ce
(honpbzygot es) avail able from Taconi ¢ Europe, Ry, Denmark) mce. The cells
are thawed and expanded in vitro before use in the experiment. Mce are
assigned to the treatment groups 14- 21! days after cell injection. For
grouping (n = 10-15 mce per group), the aninmals are random zed to get a

simlar tu ol f

conpounds a<?%€‘§a&ggdﬁ? ﬁ%/}F%\tlu elg‘hgﬁcep%‘fa Ol?i]yﬁgqsmnﬁé Elgp %e?,gégul%fﬁlla? t506/St
gel at : ng 8 @é}%aﬁiﬁﬁ owTBlALBrr agtndeni @AL' ¢ otNudel $penwhe® nVittegt bddied on
actual bo y it d
carried out gﬂ%%g's@%lﬁ %Cbﬁalﬂuggg @n?ﬁgg%{ dxtn?Cre ﬁ%@gﬂ %ﬁ% deous
primary t unthawecha@d n&a@drﬁ@m vikkockefonseior yu tlag @?Pterlﬁgnperfﬁ arQassigRedi? sat i on,
in twg di matﬁ@  QBEn s Jﬂ 1@”21 QERQI B i RGctfh. B H‘a‘?ﬁ)ﬁ MHeQnGaho-p8micd he

vol une of e prinar acu ated usi ng ormula: V[nm3] =
(I'ength [ nmRergraipk Hhe r?ﬁim S\ﬂff’dfar’fl dogtifey B 8§tnd AT} BRI PHEIFH Wé. ght of
al | ani mal sydigme 6€ed. deol 186 nl gt Ehweskigmpdtinialateadnainistdnel ently of the

tudy the t I h d
Tventi on cCERERR BrasHECEY %”??3&% il A
medi canent svolefng ofiln mlweg lbasealmnfacpiahbo@cwarghtsaheemmﬂss initated ompelay
phar ngceut I e n | NS £ 30t l?l% oS éj fidh hl\)y’ofec’h@stu'd the form of
ds 55

t abl et’s, coa ragees, i “gel at1 ne capsul es,
sol uti ons, te]lmutgngms prlmary tumors are measured tW1ce 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
15 animals is recorded at least twice weekly. Finally, at the end of the study the tumors

are explanted and weighed.

The compounds according to this invention and their pharmaceutically acceptable
salts can be used as medicaments, e.g. in the form of pharmaceutical compositions.
The pharmaceutical compositions can be administered orally, e.g. in the form of
20 tablets, coated tablets, dragées, hard and soft gelatine capsules, solutions, emulsions
or suspensions. The administration can, however, also be effected rectally, e.g. in

the form of suppositories, or parenterally, e.g. in the form of injection solutions.

The above-mentioned pharmaceutical compositions can be obtained by processing
the compounds according to this invention with pharmaceutically inert, inorganic
25 or organic carriers. Lactose, corn starch or derivatives thereof, talc, stearic acids or
it’s salts and the like can be used, for example, as such carriers for tablets, coated
tablets, dragées and hard gelatine capsules. Suitable carriers for soft gelatine
capsules are, for example, vegetable oils, waxes, fats, semi-solid and liquid polyols
and the like. Depending on the nature of the active substance no carriers are,
30 however, usually required in the case of soft gelatine capsules. Suitable catriers for
the production of solutions and syrups are, for example, water, polyols, glycerol,
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.



or suspensions. The adm nistration can, however, also be effected rectally,
e.g. in the formof suppositories, or parenteral!/, e.g. in the form of

i nj ecti orweabastizerss. The above-nenti oned pharmaceuti cal Pcompe®isi@es can be
obt ai ned by processing the conmpounds according to this invention with
pharmaceutically inert, inorganic or organic carriers. Lactose, corn starch
or derivatives thereof, talc, stearic-aBids or it's salts and the like can
be used, for exanple, as such carriers for tablets, coated tablets, dragees
and hard gel atin capsul,e?. Suitable carriers for soft gelatine tcapsul es
are, for exgﬁf)l PhayEyEP LA e GMPOSIURA% e §3™f JPEIOLEn -Cg?ﬁaﬁ’d BT d

pol yol s andsdlhkilibérke. stdbelpengi R@ttiny t dpensat emelsdfers, hewedttnere sulvsirdnice no

carriers areg, however sual 1.y required. i c f . ijye

capsul es. Sﬁ?‘f‘%’?é’ &ty f‘l)ér‘éa }04% @geésﬁoggug{e%%ge’oﬁ%é ’u{n?%{lég gg%ﬂgsydr}ups are,
for exanpl eantatiéants. fbley cdnsglsagioptan sfill otherydrerdpenticily valneble pstankes. Suit abl e
carriers for suppositories are, for exanple, natural or hardened oils,
waxes, fats, sem-liquid or |iquid polyol nd the |ike. The pharnmaceuti cal
conposi t i on&hemmacenirabeRBPOSIEBIHICAMPIISE %géi%g?tuio%‘%ﬁ‘ sol ubi li zers,
stabilizers, wetting agents, enulsifiers, sweeteners, colorants,

flavorants, salts for varyi the osnmotjc pressure, buffers, nmasking agents
or anti oxi déh%%‘?leﬁéfgwlﬁ%trg%&gﬁ (%BHP%PHHLH |1 other therapeutically valuable
substances. Pharnmaceutical conpositions conprise e.g. the follow ng: a)

1727 3 ang st dRElRNG o it por (PR a er oo T [ M TEer
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

Manufacturing Procedure:

Mix items 1, 2, 3 and 4 and granulate with purified water.
10 Dry the granules at 50°C.

Pass the granules through suitable milling equipment.

Ll

Add item 5 and mix for three minutes; compress on a suitable press.

b) Capsule Formulation:

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

15



2. Dry the granules at 500C. 3. Pass the granules through suitable mlling
equi pnent. 4. Add item5 and mx for three m nutes; conpress on a suitable
press. b)woapsulsesstor mul ati on: Manuf acturing Procedure: PCTMPROOSH&MR7 1, 2

and 3 in a suitable mxer for 30 mnutes. 2. Add itenms 4 and 5 and m x for

3 mnutes. 3. Fill into a suitable capsyle. c) Mcro suspension 1. Weigh
4.0 g glass beads in custom nade tube &L 25, 4 cm (the beads fill half of
5hﬁ1tubﬁ)t 2. Add 50 ng conpound, di sperse with spatulum and vortex. 3. Add
gel ati utlon t beads: gelatin solution = 2:1) and vortex. 4.
Cap and wra aPH AR ‘ﬂgfl for light protection. 5. Prepare a counter
bal ance for the mil. 6 MIIl for 4 hours, 20/s in a Retsch mll (for sone

substances yp ¢ 0ugdNgyrsa mﬁwéﬁ)ltayﬁm%%a@@nﬁm@nsmnfrom beads with

two | ayers ter hol der, coupled to a reci
plent
vial by cenﬁrlfﬂgéﬂWUn%andﬁﬂm THRHES-8. Move extract to measuring

Sglhgge:s 95 Repﬁﬁhuy§§ﬁ&5g(mb§ﬂhsnajI vol umes(here 1 nl steps) until final
)

¢) Micro suspension

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.

10 Add 2 m] 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.

S T

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

15 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.

Move extract to measuring cylinder.

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

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

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

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

25 Medicaments containing a compound of the present invention or a
pharmaceutically acceptable salt thereof and a therapeutically inert carrier are also
an object of the present invention, as is a process for their production, which
comprises bringing one or more compounds of the present invention and/or
pharmaceutically acceptable salts and, if desired, one or more other therapeutically

30 valuable substances into a galenical administration form together with one or more

therapeutically inert carriers.



reached or extract is clear. 10. Fill up to final volume wth gelatin and
honogeni se. The above descri bed preparation yields mcro-suspensions of the
conpoundswohodemmsBa | with particle sizes between 1 an#cifproons/oidie7
suspensions are suitable for oral applications and can be used in the in
Vi vo assay descri bed above. Medicanents contalnlng a conpound of the
present invention or a pharnaceutlcalIyzacceptable salt thereof and a
t herapeutically inert carrier are also an object of the present invention,
as is a process f t heir., produgct C rises bri r nore
conpounds of* 118 Pé%%% tPE&BﬁPfgﬁ Crf Pun %?ﬁ%cgd?PgﬁFYy 3@%&8%§6$e salts
and, if desheiedphanecentiqaly ecaiptebie sdht@raa@eﬁﬂfulcml thy owatmhbt ereyabsemntes into
a gal eni calyadni sifaii Qi feLp ﬁﬂﬁt i%%alh f‘b W infifod h%ﬁ@p%d cal ly
tion e

inert carriers. In accordance W th nve conpounds of the
present i nvaatirohfenstiveeadtivife, sakibFompeidsere usqilafor yhe seatsre of dissises are

usefuk in tskl@h%’s”&éfrf&ler @ H%'iﬁa}fﬁrﬁr' Airafs dﬂd' ResheproBaiRa GMcdribénding
roliferative actlv

HER- si gnal | i ng. pat hway itio their .anti ty

sai d conpouf 1CéF’“€nEFseTh‘F ‘%fo‘gec H&PFIF aCle At HEYss8ihs 38 nmaanea g er in
humans or ariniBlisiraiuth, §pdcids) e phatadidivdudfstatosfileapbndi ng nedi canents. The
dosage depends on various factors such as nmanner of adm nistration,

speci es, age and/or individual state of health. Another enbodinent of the

i nventi on iAnathehamedeutitodithe vpoisirn is ephavosreatieal agmpastion, capreaispnpounds

of formula |, Qgehber c&hﬁ@urmgaémgﬁﬂfa'l%két}{ela@ﬁﬁ Hﬂﬁ%gceutlcally acceptable

10 excipients.

Still another embodiment of the invention is said pharmaceutical composition for

the inhibition of tumor growth.

Still another embodiment of the invention is the use of a compound of formula I

for the treatment of cancer.

15 Still another embodiment of the invention is the use of a compound of formula I
for the manufacture of corresponding medicaments for the inhibition of tumor

growth.

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
20 understood that modifications can be made in the procedures set forth without

departing from the spirit of the invention.

Examples:

Example 1:
25 4-[1,2,3] Triazol-1-yl-1-(4-{2-[(E)-2-(4-trifluoromethoxy-phenyl)-vinyl]-oxazol-4-
ylmethoxy}-phenyl)-butan-1-one

To a cooled solution of 10.8 g (0.1 mol) anisole in 100 ml anhydrous toluene 13.3 g
(0.1 mol) aluminium trichloride was added in portions over 15 minutes at -10°C
then 15.5 g (12.3 ml, 0.1 mmol) 4-chloro-butyryl chloride were added over 15



excipients. Still another enbodi nent of the invention is said

phar maceuti cal conposition for the inhibition of tunor growh. Still

anot her ewbadiamets3of the invention is the use of a conpoume2@s/oiaenul a |
for the treatnment of cancer. Still another enbodinment of the invention is
the use of a conpound of fornula I for tlhe manuf acture of correspondi ng
medi caments for the inhibition of tundf grow h. The follow ng exanpl es and
ref erences are provided to aid the understanding of the present invention,

the true sco t f th | 1B -

under st ood ¢ 3 €s 51"6%\’195 &é? feﬁéer%tgger E%tkﬁerg %{a E@[P g)gé ggﬁfro ggl 350131%1111‘%(?% h

wi t hout deraart(]°@ghé renvtitcvengyurd Waahydﬂwéymdnﬂedtth@ yeExearplsersratedc sl e 1:
4-[1,2,3] cfl‘l%%yer %Vaw?'(trjac 4- X{I%ﬁ t(Ll(l)eneZE)(’lﬂeett'ith HY !PBC{M -cobdbenadl )

- Vi nyI] e - 1- I [
of 10.8 g (o@gaxumiﬂyymawr@d@e rﬁnﬂog]aépraé%gﬂg’gﬁ% ZP(%I gé%%ié‘ %3‘&%? W lrjri): ;) "

zilt_)u 21 gl l(Jthlﬁétﬁg)bp%pleqﬁl)yggta@,dﬂ%gelalg ap%g}%*alﬂﬁ?e Q%Iﬁﬂ tﬂ;ﬁt mllﬂlﬂedscargktgnd.lﬂgc t hen
r u . chloride were added over
15mi nut es KEEFTAIGE pas vs ?é(FtQPWg‘ IPY éétloﬂ\fter stirring for additional

30 mnutes at -100C the reaction m xture was hydrol yzed and the | ayers were
separated. 1Jigy iy (400 METz, Dg-DMSO): 5= 2.06 (quintet, 2H); 3.12 (t, 2H); 3.71 (t, 2H);
3.85 (s, 3H); 7.05 (d, 2H); 7.95 (d, 2H).

10.6 g (50 mmol) 4-Chloro-1-(4-methoxy-phenyl)-butan-1-one, 20 ml 2-methyl-2-
10 butanol, 5.2 g (75 mmol) 1H-[1,2,3]-triazole, 9.5 g (57 mmol) potassium iodide
and 3.0 g (75 mmol) NaOH were stirred at 100°C for 4 h. After removal of solvents
in vacuo, the residue was partitioned between toluene and water. Washing of the
toluene phase twice with water, drying over sodium sulphate and evaporation gave
an oily residue that was dissolved in 80 ml diisopropyl ether/ethyl acetate (1:2). The
15 solution was kept at 20°C during the addition of 2.8 ml methanesulfonic acid and
stirred at room temperature for 2h. The formed precipitate was isolated, washed
with cold diethyl ether and dried at 40°C in vacuo to give 1-(4-methoxy-phenyl)-4-
[1,2,3]triazol-1-yl-butan-1-one methanesulfonate. Yield: 2.25 g (13%).

'H-NMR (400 MHz, Ds-DMSO): 8= 2.16 (quintet, 2H); 2.45 (s, 3H); 3.00 (t, 2H);
20 3.84 (s, 3H); 4.46 (t, 2H); 7.04 (d, 2H); 7.76 (s, 1H); 7.92 (d, 2H); 8.19 (s, 1H).

1.70 g (5.0 mmol) 1-(4-Methoxy-phenyl)-4-[1,2,3] triazol-1-yl-butan-1-one
methane-sulfonate and 7 ml 47% aqueous HBr were heated to 80°C overnight.
After diluting with 10 ml water and cooling to 0°C the mixture was alkalized (pH
12.6) by dropwise addition of 4N NaOH and extracted three times with toluene.
25 Concentration of the toluene phase in vacuo gave 0.05 g recovered starting
material. The aqueous phase was cooled and adjusted to pH = 6.3 by addition of 6
N HCL.. The resulting precipitate was isolated and dried in vacuo at 40°C to give 1-
(4-hydroxy-phenyl)-4-[1,2,3]triazol-1-yl-butan-1-one. Yield: 0.96 g (83%).

'H-NMR (400 MHgz, Dg-DMSO): 8= 2.14 (quintet, 2H); 2.94 (t, 2H); 4.45 (t, 2H);
30 6.85 (d, 2H); 7.73 (s, 1H); 7.82 (d, 2H); 8.16 (s, 1H); 10.34 (s, 1H).




aqueous | ayer was extracted with toluene (three times 100 nl) and the

conbi ned organic |ayers were dried and evaporated to yield 20.8 g (97%

4- chl or o-We(2dec/a3etsBoxy- phenyl ) -but an-1-one as a |ight becg&prreogoia21 hat
solidified on standing. The product was used vvithout further purification.
1H NWR (400 MHEz, Dg-DMBO): d= 2.06 (qyinte 3.12 (t, 2H); 3.71 (t,
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8 19 (s, | Hyield12(00mg (§136 Dwhite$olid

| - (4- Met hoxy- phenyl)-4-[1, 2, 3]tr|azoI-I-yI but an-1 - one met hane-sul fonate

and 7 nl 47%a ueous HBr were heated to 800C ov Iat
10 112 3R 50 Mtz IS SMARR! 82 3 06 Podsted S s B0 t, 281); 4.46 (1, 210

5.14 (s, 2H); 7.16 (d, 2H); 7.22 (d, J=16.2 Hz, 1H); 7.41 (d, 2H); 7.58 (d, ]=16.2 Hz,
1H); 7.73 (s, 1H); 7.87 (d, 2H); 7.93 (d, 2H); 8.17 (s, 1H); 8.27 (s, 1H).

Example 2:
(rac)-4-[1,2,3] Triazol-1-yl-1-(4-{2-[(E)-2-(4-trifluoro-methoxyphenyl)-vinyl]-
15 oxazol-4-ylmethoxy}-phenyl)-butan-1-ol

To a solution of 10 mg (0.26 mmol) sodium borohydride in 10 ml methanol 100
mg (0.20 mmol) 4-[1,2,31triazol- 1-yl-1-(4-{2-[(E)-2-(4-trifluoromethoxy-phenyl)-
vinyl]-oxazol-4-ylmethoxy}-phenyl)-butan-1-one were added in portions and the
mixture was stirred at room temperature overnight. The reaction was monitored by
20 thin layer chromatography (silica/ethyl acetate Ry= 0.27) and an additional amount
of 10 mg sodium borohydride was added and stirring was continued for 3 hours to
complete the reaction. After rermoval of all volatiles in vacuo 20 ml water were
added to the residue and the mixture was extracted with diethyl ether (three times
15 ml). The combined organic layers were dried over sodium sulfate and
25 evaporated to dryness. Yield: 97 mg (97%) white solid.

'H-NMR (400 MHz, Dg-DMSQ): 8= 1.41-1.61 (m, 2H); 1.69-1.95 (m, 2H); 4.37 (t,
2H); 4.45-4.55 (t, 1H); 4.99 (s, 2H); 5.14 (d, J=4.5 Hz, 1H); 6.97 (d, 2H); 7.21 (d,
J=16.2 Hz, 1H); 7.22 (d, 2H); 7.41 (d, 2H); 7.57 (d, J=16.2 Hz, 1H); 7.69 (s, 1H);
7.87 (d, 2H); 8.09 (s, 1H); 8.21 (s, 1H).




After diluting with 10 M water and cooling to QOC the m xture was

al kalized (pH 12.6) by dropw se addition of 4N NaOH and extracted three
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recovered starting material. The aqueous phase was cool ed and adjusted to

pH = 6.3 by addition of 6 N HO.. The iesulting precipitate was isol ated

and dried in vacuo at 400C to give 1- “°°

(4- hydr oxy-phenyl)-4-[1,2,3]triazol-1-yl-butan-1-one. Yield: 0.96 g (83%.
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(rac)-4-[1,2,3]Triazol-l-yl-1-(4-{2-[(JS)-2-(4-trifluoro-nmethoxyphenyl)-vin
yl ]- oxazol -4-yl met hoxy}-phenyl)-butan-1-ol To a solution of 10 ng (0. 26
nrnol ) sostoemdisessBydride in 10 m net hanol 100 ng (0. 2@Cwmpk)os41(ik7
2,3]triazol-1-yl-1-(4-{2-[()-2-(4-trifluoronethoxy-phenyl)-

vi nyl ] - oxazol - 4-yl met hoxy} - phenyl ) - but gn-1 - one were added in portions and
the m xture was stirred at roomtenperdature overnight. The reaction was
nonitored by thin |ayer chromatography (silical/ethyl acetate Rf = 0.27) and

an additioqgu gﬁggnt of 10 ng sodi um bor ohydri de was added and stirring was
continued f %o conplete the reaction. After renoval of al

volatiles in vacuo 20 m water were added to the residue and the m xture

was extracﬁﬁgﬁxﬁih g%.Qg%%nﬁ@p&£ﬁ%qug¢4gkﬁ§§4gﬁgjg). The conbi ned organic
| ayers were dri’ed over’ sédi um sulfate an evapor?ted to dryness. Yield: 97
mg (97% whaselga,domidiHampnaudRLAsgonealogy B CenBo)-(20Q2)1648-1. 61 (m 2H);
1.69-1. 95 (Mhar2iG., thdShatt A.S2Huirr DAR- Hndbndlt 8 (196k) 394991(s, 2H); 5.14 (d,
J=4.5 Hz, |}§)7- 6.97 (d, 2H); 7.21 (d, J=16.2 Hz, IH); 7.22 (d, 2H); 7.41
(d, 2B): 7.8A¢@5=16.2 Hz, IH): 7.69 (s, IH: 7.87 (d, 2H): 8.09 (s, IH):
8.21 (s, | Harnatpl,e\nd. Réporkslin @] Thieaiz,dl989, Chylt-18- (4-{2- [ (E) - 2-
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1H NMR (400 MHz, Dg-DMSO): d 2.16 (quintet, 2H); 3.00 (t, 2H); 4.46 (t,
2H); 5.14 (s, 2H); 7.16 (d, 2H); 7.31 (d, J=16.2 Hz, IH ; 7.59 (d, J=16.2
Hz, 1H); wo2Bogms245BH); 7.34 (d, 2H); 7.88 (d, 2H); 7.93prCu/EP20d5/01@217 (S,
IH); 8.29 (s, IH).List of References Bastin, RJ., et al, Organic Proc. Res.
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conpound of for a L-for al,

N R’
e
\x /NQN
N

—
formula I,
5 wherein
R' s -O-alkyl;
-S-alkyl; all alkyl groups being optionally substituted one or several
times by halogen;
10 R®*  ishydrogen or halogen;

R®  is hydrogen, alkyl or halogen;

W is-C(O)-, -CH(OH)- or -C(alkyl)(OH)-

15
and pharmaceutically acceptable salts thereof.
2. The compounds according to claim 1, wherein
R*  ishydrogen; and
20 R®  ishydrogen or alkyl.

3. The compounds according to claim 1, wherein

R®>  is hydrogen; and
R®  is hydrogen.
25



wherein Rl is -Oalkyl; -S-alkyl; all alkyl groups being optionally
substituted one o r several times by hal ogen; R2 is hydrogen or hal ogen; R3
i s hydrog®o,20&ldsgds3or hal ogen; Wis -C(O -, -CH(OH)- or pcT(Exkéoglo)(12H) - and
pharmaceutical |y acceptable salts thereof. 2. The conpounds according to
claim1l, wherein R2 is hydrogen; and i s hydrogen or alkyl. 3. The
conpounds according to claiml, whereif ' R2 is hydrogen; and R3 is

hydr ogen. 4. The conpounds according to anyone of claiml to 3, wherein Wis

-C(O-. 5. The _gonpounds , accordi t 2 af, ¢l aim 3, wh i i
LGV TRbecmpsiRde ot A e Ao G Yy P rom the group
consi sting of:

4-[1,2,3]Triazq),- | -yl (4-{2-[2-(4-trifluoronethylsul fanyl-phenyl)-vinyl]-
oxazol-4-y|netﬁgxyf f%k&ﬁyl)-butan-l-ol; Phenyl) /]

5. The compounds according to anyone of claim 1 to 3, wherein
5 W is -CH(OH)-.
6.  The compounds according to claim 1 selected from the group con sisting of:

4-[1,2,3] Triazol-1-yl-1-(4-{2-[2-(4-trifluoromethylsulfanyl-phenyl)-vinyl] -
oxazol-4-ylmethoxy}-phenyl)-butan-1-ol;

10 4-[1,2,3] Triazol-1-yl-1-(4-{2-[2-(4-trifluoromethoxy-phenyl)-vinyl] -oxazol-
4-ylmethoxy}-phenyl)-butan-1-one; and

4-[1,2,3]Triazol-1-yl-1-(4-{2-[2-(4-trifluoromethoxy-phenyl)-vinyl]-oxazol-
4-ylmethoxy}-phenyl)-butan-1-ol.

7. A process for the manufacture of the compounds of formulal in claim 1,

15 wherein

(a) the compound of formula V

R3

o
\—\; N=N

formula V,

20 wherein R” has the significance as given in formula I in claizn 1 and W is
_C(O)'a



3
met howphoequizessyl ) - but an- 1-one; and PCT/EP2005/010127

,2,3] Triazol-1-yl-1-(4-{2-[2-(4-trifluoromethox7-phenyl)-vinyl]-oxazol -
ylnethoxy} -phenyl) -butan- 1-ol. 7. A process for the manufacture of the

|,
T azoI-I-yI-I-(4 {2-12-(4-trifluoronethoxy-phenyl)-vinyl]-oxazol -
I
I

4- [
>3]
4-y
4-[
4-

conpounds of formula | inclaim1 , whéfein (a) the conpound of fornula V
formul a V, mherein R3 has the significance as given in formula | inclaiml
and Wis -C(O) - C U ormula VI formula VI,
wherein R1 and R2 h§§%1E qNMﬂ£ Pgan6§q§9$§%Vﬁn formula I in clainil to
gi ve the respective conpound of formula la; formula Ia wherein R°1, tR>2
andj -Rn 3 have the significarice givep?in formula | in claim1, (b) if
desired, the conpound of formula is reduced to give the respective
conpound of forrmula Ib and fornu shereyn R) 1, Rr>2 and R have the
significance given in formula | in claim ”/
o Cl
formula VI,
5 wherein R' and R* have the significance given in formula I in clairn 1, to

give the respective compound of formula Ja;

R} R
NN R’
0
O\)jo
Ny
N —
formula la

10

wherein R', R* and R’ have the significance given in formulal in claim

1

(b) if desired, the compound of formula Ia is reduced to give the respective

15 compound of formula Ib and

R R?
N =N R’
OH
O\/)jo
N=y
N \%

formula Ib

20 wherein R', R and R’ have the significance given in formulal ira claim
1



1,(c) said conmpound of fornula la or Ibis isolated fromthe reaction

m xture, and (d) if desired, converted into a pharmaceutically acceptable
salt. 8. wopbavosesseuti cal conposition, containing one oPCEFRPRISONIOUNIS
according to clains 1 to 6 together with pharnaceutically acceptable
excipients. 9. The pharnmaceuti cal corrpgii tion according to claim8 for the
inhibition o f tunor gromh. 10. The uSe of a conpound according to clains
1to 6 for the manufacture o f correspondi ng nedi canents for the inhibition

of tumor growt h('c]) 1ls'aidTQ8m%%8n&) fofafogﬁﬂgopan%rim fAN¥oRRA B Wcdiolo 6 for

the treatnent o cancer.
mixture, and

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

5
8. A pharmaceutical composition, containing one or more compoundls
according to claims 1 to 6 together with pharmaceutically acceptable
excipients.
9.  The pharmaceutical composition according to claim 8 for the inhibition of
10 tumor growth.

10. The use of a compound according to claims 1 to 6 for the manufacture of

corresponding medicaments for the inhibition of tumor growth.

11. The use of a compound in any one of claims 1 to 6 for the treatment of

cancer.



