WO 2005/040158 PCT/EP2004/011943 -1 2-' (E) -2- (PHENYL)
ETHENYL -4- (ARYLALKOXY) -OXAZOLE OR -THIAZOLE
COMPOUNDS AS HER-2 TYROSINE KINASES INHIBITORS AND
whik R, Hak IN THE TREATMENT OF CANCER The pres%]j& ?E?J&?Jhm
relates to novel arylazole derivatives, to a process for their manufacture,
medicaments containing them and thg%r_manufacture as well as the use of
these compounds as pharmaceutically active agents. 5 Protein tyrosine

- (E)kiga%e@sh%%)l’gs catalygelxthe phoagﬁorylatiggﬁ OIEE tyrosyl residues in various
o1 (o] i 3 o thrand ditferehttaliGATRAIKS HER-2
TYRO%E%I.,‘ Fserg.S Grow%ﬁqll:ga}z(s:tgrg Egg%}z(fﬁd 73"-11E_L1T;R T%{’Ir"f,’\T KE,%‘?{J& aw,

A.S., Curt. 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,
POGE P EGH rasatisordase te poichaosiHd dirasa v e.gost TR o their
knewmthatunanyedopogenesantode tipnateins dvkiicmarefabersantyliosinke

kingges gapable.pheansingieel iranafampation Jpéarden, Y., and Ullrich,
A., Annu. Rev. Biochem. 57 (1988) 443-478; Larsen et al., Ann. Reports

in Med. Chem., 1989, Chﬁt. 13). Also over-expression of a normal

5 protertirSgenne disiid KiKas sarbys SsURp pRenfauar o digsrre idusy in
is knews thatdecaptareyjrosinerkinbsas: of thi HERKamiljifkebiERe2 GMdks
EGER., HERdhake Faauently Aberanit. eXRIesse it coRmpaiUmat ury,

cangers uch as béeﬁ%%?%iiugﬁt@?}%eﬁﬁ%' caneer syeh.ascelon. .o
receﬁo:r stqmac  cancer,  leukae |'a ang ovarian, proncnia and" P
parBRSRICliBAEs e BiGH BRI 1fissR2HEBptoFseematArS it posrd nom-

10 progngsiy andsiesjomseste gesimisht-(WHJO @, drt202aly, BogeBaroepde
65 (19972 1A8:A 3) . heeadinginit asskeapaeegnizachthalliphibiars flon

recepIof.Lyresing Kiasesarg  Haeil agiseleaive Iniitors;of e grawth ;) |
of mammalian cancer, c;ﬂlts. Theregfogé(%r §ev3rz;%lsmall molecule (:o{%poundsl
as T AERBRARISHSr AAifBbuieS Are TR chficAl HiaIS TS IRE trahfa s

varlsastgpessoficanesp (BigsigayreaiiHaiviforddxordgOncology 63
(Suppl. 1) (2002) 6-16; Ranson, M., and Sliwkowski, M.X., Oncology 63
15 (SUpRlAL{2002) 434 HIQURVRIINLIS fePRIRR 20860 IQ PEN 2 and BGER

Con&plgﬂﬂqsa%itge@% ¥ea gﬁ‘%ﬁ%?ee%ggessed in common human cancers such as

breast cancer, gastrointestinal cancer such as colon, rectal or stomach cancer,

leukaemia and ovarian, bronchial and pancreatic cancer. High levels of these

receptors correlate with poor prognosis and response to treatment (Wright, C,, et
20 al., Br. ], 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).

However there remains a need for new compounds with improved therapeutic
properties, such as improved activity, solubility, tolerability, selectivity or stability

to name only a few.
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properties, such as improved activity, solubility, tolerability, selectivity or
stability to name only a few. WO 20051040158 PCT/EP2004/011943 2
According a first aspect, there is provided new compounds of the general

whonmmantds R R'N '~. M (~Hz)G ~(CHz)-x-rl(~ Y -e Yi forgg#l 1(5},04/011943 :

wherein 5 R', RZ and R3 are each independently hydrogen, halogen, nitro,
cyano, -SF5, -NR'R5 , R6C(0)-, R'0-2R'S(0), , R70C(0)-, R6C(0)0O-,
R6C(O)NR5-, and R5R'NC(O)-;or a group chosen from aliphatic
hydrocarbon, alicyclic hydrocarbon, aromatic hydrocarbon, non-aromatic

10 fh‘é%@”rfﬁ&&él iergronps, @mwmﬁééﬁr_@@y@l&ﬁ@ﬁ%@ss@i"%ﬂ(QézQFQl%ﬁli%'i% M,
unsubstituted or substituted by aliphatic hydrocarbon groups, alicyclic

hydrocarbon gro Aromatic hydrocarbon groups, non-aromatic
heterocyclic &@amgen, nitro, cyano, azido, -NR5R5, R6CO-, R'0-,
15 R'S(O)x-, R'OC(®)-; YO-, R6C(O)NR5g amd\ﬁRalE;@'NC(O)- group;
or R' and. R2 together with theAarbonatoing, ich they afe attached
form a 5 or 6 membered heterocyclic ring; and Ri is hydrogen or halogen;
20 X'is -0-, -S(O)z , or -NR-; xis 0, 1 or 2; R4 is hydrogen or C;-C6 alkyl;
R5 and R5' are independently offgranclgigt?ﬁ’r hydrogen or a group

wherein

R',R*and R* are each independently hydrogen, halogen, nitro,
cyano, -SFs, -NR°R® , R°C(0)-, KO-, R’S(0),-, R7OC(O)-,
RC{0)0-, R°C(O)NR?-, and RERENC(O)- s0r
a group chosen from aliphatic hydrocarbon, alicyclic
hydrocarbon, aromatic  hydrocarbon, non-aromatic
heterocyclic groups, aromatic heterocyclic groups, which
groups are unsubstituted or substituted by aliphatic
hydrocarbon groups, alicyclic hydrocarbon  groups,
aromatic hydrocarbon groups, non-aromatic heterocyclic
groups, halogen, nitro, cyane, azido, -NR°R®, RECO-, RVG-,
R'S(0)-, R'OC(O)-, R°C(O)O-, RC(OINR'-  and
R*R*NC(O)- group; or

R'and R’ together with the carbon atoms to which they are attached

form a 5 or 6 membered heterocyclic ring; and

R is hydrogen or halogen;

X is ~O-, -5{O}s-, or -NR*-;

X i80,10r2;

R 1s hydrogen or C;-C alleyl;

Rand R* are independently of each other hydrogen or a group

chosen from aliphatic hydrocarbon, alicyclic hydrocarbon,
aromatic hydrocarbon, non-aromatic heterocydlic, or
R°C(O)-;

R 1s hydrogen or a group chosen from aliphatic hydrocarbon,
alicyclic hydrocarbon, aromatic hydrocarbon, non-aromatic

heterocyciic or R'§-;



chosen from aliphatic hydrocarbon, alicyclic hydrocarbon, 25 aromatic
hydrocarbon, non-aromatic heterocyclic, or R'C(O)-; R6 is hydrogen or a
group chosen from aliphatic hydrocarbon, alicyclic hydrocarbon, aromatic
hydrocarbon, non-aromatic heterocyclic or R'S-; -3- R" is hydrogen or a
group chosen from aliphatic hydrocarbon, alicyclic hydrocarbon, aromatic
hydrocarbon, non-aromatic heterocyclic, halogen, or R"C(O)-; R5, R", R6,
R' are optionally further substituted; Y is for =CH- or =N-; L and M are
independently =CH-, or =N-, G and G' are -CH2-, -NH-, -S- or -0-, with the
praViso that at léadtisinegon Gr (& ggriveis ciiserofeeRy alipistan ivdgeatbbhio

5; nis an intege Bl pygggg! S i romati .
ring; and ring A%Eé}%%%t]l%%laﬁ?%?gﬁér e s%sﬁﬁ]?g%%%%%syr%%%%ﬁ
means either (Epetr¢zydisniglagaionoR tGéQyivinyl group wherein it is
usgds; ﬁn’dﬁthﬁir Qjaq)r}gﬂgﬁgwqg}%g%%g{ﬁmgdsalts. In a second aspect,
there Is provided the process for the manufacture of the compounds of
forfula (1), wheteifperdarhpaanttof formula (1) M (CNz)~ H-X ~"~B Y
G-1L,(fgrppula ll)aﬁgrﬁ?dgﬂérﬁieﬁ%i}ym@[{%’d}/'@g n have the meanings given
as defined above, is reacted with a compound of formula (l11)

Gand G’ are -CH,-, -NH-, -S- or —O-,

with the proviso that at least one of G, L. or M 1s -NH- or =N-;

m is an integer of 1 to 5;

n is an integer of 0 to 10,

B is an optionally substituted aromatic azole ring; and
ring A may optionally further be substituted;

the symbol "™ means either {E}- or (Z)-configuration of the arylvinyl

group wherein it is used; and

their pharmaceutically acceptable salts.

In a second aspect, there is provided the process for the manufacture of the

compounds of formula (1), wherein a compound of formula (IT)

Xy M -(CH,)
i T e
= gL

Y

(formula II),

wherein B, X, Y, G, L, M and n have the meanings given as defined above,

is reacted with a compound of formula (I}

R-(CHa)m-E



R-(Cll,),,,-E - 3a - (formula Ill), wherein R and in have the meanings given
as defined above, and E represents a suitable leaving group; and if X
stands for a group -NH-, a substituent (R4) may optionally be introduced
into said group to give a compound of formula (1) wherein R4 is C1-6
alkyl, which is substituted once or several times with hydroxy; and if X
stands for a sulfur atom, said sulfur Baoptionally oxidized to give a
sulfoxide or sulfone group; and said compound of formula (I) is isolated
from its reaction mixture; and if desired, verted into a
pharmaceutically acceptable salt.(?ﬁrg1 qmm’a‘pect, there is provided a
pharmaceutical composition, containing one or more compounds as
defined.above together with pharmaceutically acceptable excipients. In a
fourth aspect, there. is provided the use of a compound as defined above
in tReaAamulgyru i@ omeahadittisnt #ordvingd atheeiat ehdanospraseatifth
as@ﬁﬁ&bﬁ@%%x%g@ggﬁdaﬂéﬁ use of a compound as defined above for the
manufacture of medicaments for the inhibition of tumor growth. The
compounds of the disclosure herein show activity as inhibitors of the HER-
signaiingpaowey andibgrelarossessanleAroliesatis astiibtaiy, be
Objects of the disclostre herein are the compounds ‘of formula (l)and
theiRipprieaadaigtisaiycutaeistabie sapsrnastionfermybyids wherein R is

diagteregisomarsandasamaien.dhs RIBRAAHAR Al he abeys:mgptioned

compounds, medicaments containing them and their manufacture as well
as the use of the above-mentioned compounds in the control or

preyegtionaf itnesses rasRera /b UNeRSRS ARt n-d URRIJEISB%ive 2
mentioned above or in the manufacture of corresponding medicaments.
sulfoxide or sulfone group; and

said compound of formula (I) is isolated from its reaction mixture; and
if desired, converted into a pharmaceutically acceptable salt.

In a third aspect, there is provided a pharmaceutical composition, containing one or
more compounds as defined above together with pharmaceutically acceptable

excipients.

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

manufacture of a medicament for the treatment of cancer.

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

manufacture of medicaments for the inhibition of tumor growth.

The compounds of the disclosure herein show activity as inhibitors of the HER-
signalling pathway and therefore possess anti-proliferative activity. Objects of the
disclosure herein are the compounds of formula (Dand their pharmaceutically
acceptable salts, enantiomeric forms, diastereoisomers and racemates, the preparation
of the above-mentioned compounds, medicaments containing them and their
manufacture as well as the use of the above-mentioned compounds in the control or

prevention of illnesses, especially of illnesses and



More specifically, the disclosure herein can provide (1) the heterocyclic
compound (I) or a salt thereof; (2) a pharmaceutical composition,
containing one or more compounds of formula () together with
pharmaceutically acceptable excipients; WO 2005/040158
PCT/EP2004/011943 -4 (3) a pharmaceutical composition as defined
above for the inhibition of tumor3growth; (4) the use of a compound of
formula (1) for the treatment of cancer; (5) the use of a compound of
formula (1) for the manufacture of medicaments 5 for the inhibition of
tumor growth; (6) a method of producing the compounds of formula (1) or a
salt thereof. The term "aliphatic hydrocarbon group” denotes a
dissHRightehaimhanhrancBedalky! ;group hayingiarl S sarbon-aHRmManer an
nsaturated straight-chain or branched aliphatic hydrocarbon group
mMeRSHRG P10 15 carbon atoms such as alkenyl group or 10 alkynyl group.
MoExsragiéeatif tiiec ditgiparoubsreinciatereds alkyl groups, more preferably
C1_6 alkyl groups such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl,

sec.-butyl, tert.- butyl. pentyl, isopent tyl, tert.-pentyl, hexyl,
(}‘)isoh%l)?y%}f/3 eé%%;ﬁ%c(fé , 88%% @e(%y?,s%?&%%i%%%gylbutyl, 2,2-dimethylbutyl,
3,3-dimethylbutyl and 2-ethylbutyl. 15 Examples of the "alkenyl group”
(2)inclugpheznabaiied ndgpospirinosetpiraferably G2ntHralkemyogrolspst
suchamuliX(&iemed watlybisaniepatvld RIGhIML Sergliift - propeny!
1-butenyl, 2-butenyl, 3-butenyl, 2-ethyl-l-butenyl, 3-methyl-2-butenyl,
I-pentenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 4-methyl-3-pentenyl,
1-hexenyl, 2- hexenyl, 3-hexenyl, 4-hexenyl and 5-hexenyl. 20 Examples
of the "alkynyl group” include C2-15 alkynyl groups, more preferably C2.6
alkynyl groups such as ethynyl, 1-propynyl, 2-propynyl, 1-butynyl,
2-butynyl, 3- butynyl, 1-pentynyl, 2-pentynyl, 3-pentynyl, 4-pentynyl,
1-hexynyl, 2-hexynyl, 3- hexynyl, 4-hexynyl and 5-hexynyl. The term
"alicyclic hydrocarbon group" denotes a saturated or unsaturated
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25 cycloalkyl group, cycloalkenyl group, cycloalkadienyl group or partially
unsaturated condensed bicyclic hydrocarbon group having 3 to 12 carbon
atoms. Examples of the "cycloalkyl group” include C3.12 cycloalkyl groups

wih s yclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, C%g%%lﬂnflg 3
cyclooctyl; and WO 2005/040158 PCT/EP2004/011943 -5

bicycloalkyl groups such as bicyclo[2.2,1)heptyl, bicyclo[2.2.2]octyl,
bicyclo[3.2.1]octyl, bicyclo[3.2.2)nonyl, 4blcyclo[3 3.ljnonyl,
bicyclo[4.2.1)nonyl and bicyclo[4.3.1]decyl. Examples of the "cycloalkenyl
grolip” inghaen@bitRdyoloatikeiy gy dafscsuthrasia- theayGiopanientioyb:
3- cyclopigmﬁn I-yl, 2-cyclohexen-1-yl and 3-cyclohexen-1-yl. Examples of
the "cycloalkadienyl group” include C5.12 cycloalkadienyl groups such as

2,4-cyclopentadien-I-yl, 2,4-cyclohexadien-1-yl and
2.5%c &%&cﬁd}éﬁqcmw%?ﬁ&ré@‘aﬁm&%é 41157 tintof steeesondensed

bicyclic hydrocarbon group” include groups having 9 to 12 carbon atoms.
Exganplesealssueh @rappsrer o Ao AP IeMRS: SUeth 88 caments
3,4-dihyglras2- mm;ﬂl ?'@9 tra onaphthyl such as

1,2,3,4-tetrahydronapht yI The erm ‘aromatic hydrocarbon group"
denotes a monocyclic or a condensed polycyclic aromatic hydrocarbon

grodp, prefethpd cérerrptifigdiisy- @arduaty b§foupsiasilictr asapttapydof
naphthyl, anthryl, phenanthryl, acenaphthylenyl and 9-fluorenone 15 2-yl,

esﬁ%@@é%@&i@%'t&@f&%@%’?@ﬂ;@'8¥8B‘Ee95°slp? I ydrogaioon graups,
such as naphth e terin "non-aromatic

h
heferot y% icg gutﬁ)s IRIIABS S ?rn"igrﬁﬂgltélﬂaw&n“trﬁf%}?ﬁﬁﬁ@n or branched
hetBRRIHIBEFOGTS to ARG Ving 22 dteter beois welacteas falhenyl group or
nitragery) grygen and sulfur, examples of such groups are oxiranyl,
azetidinyl, 20 oxetanyl, thietanyl, pyrrolidinyl tetrahydrofuryl, thiolanyl,

plpgxlq!\{ 1 tet@héldr e)%:;g s,,mo RQQ@ vl tﬁlﬁr r%%r hohrg%g%bagfg?l Lngl

he ter aromatlc yC IC groups

aro‘ﬁ?&’[ﬁf HidhatyetidHe e RIRPErotipR PRl Tholse bietdrsetobueyl, tert.-
chsérl. frenmtivhitsopranylatenpeorygent apentybrisuifuisatenyl, Bxpoyipleshhonyl,
suckaIOMalREIFREYICIC AR YIbutyl, 3,3-dimethylbutyl and 2-ethylbutyl.

Examples of the "alkenyl group” include C;.;5 alkenyl groups, more preferably Cs.
alkenyl groups such as vinyl (ethenyl), allyl, isopropenyl, 1-propenyl, 2-methyl-1-
propenyl, 1-butenyl, 2-butenyl, 3-butenyl, 2-ethyl-1-butenyl, 3-methyl-2-butenyl,
1-pentenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 4-methyl-3-pentenyl, 1-hexenyl, 2-
hexenyl, 3-hexenyl, 4-hexeny! and 5-hexenyl.

Examples of the "alkynyl group” include C,.5 alkynyl groups, more preferably Cs.¢
alkynyl groups such as ethynyl, I-propynyl, 2-propynyl, 1-butynyl, 2-butyny}, 3-
butynyl, 1-pentynyl, 2-pentynyl, 3-pentynyl, 4-pentynyl, 1-hexynyl, 2-hexynvl, 3-
hexynyl, 4-hexynyl and 5-hexynyl.

The term 'alicyclic hydrocarbon group” denotes a saturated or unsaturated
cycloalkyl group, cycloalkenyl group, cycloalkadienyl group or partially unsaturated
condensed bicyclic hydrocarbon group having 3 to 12 carbon atoms.

Examples‘ of the "cycloalkyl group" include Ci.; cycloalkyl groups such as
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl and cyclooctyl; and
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25 include pyridyl (e.g. 2-pyridyl, 3-pyridyl, 4-pyridyl), pyrimidinyl
(2-pyrimidinyl, 5- pyrimidinyl, 6-pyrimidinyl), pyridazinyl (e.g. 3-pyridazinyl,
4-pyridazinyl), pyrazinyl (e.g. 2-pyrazinyl), pyrrolyl (e.g. 1-pyrrolyl,

wo BMERlsdmidazolyl (e.g. 1- imidazolyl, 2-imidazolyl, 4-imigageWeos/011943
5-imidazolyl), pyrazolyl (e.g. 1-pyrazolyl, 3- pyrazolyl, 4-pyrazolyl),
isoxazolyl, isothiazolyl, thiazolyl (e.g. 2sthiazolyl, 4 30 thiazolyl,
5 -thiazolyl), oxazolyl (e.g. 2-oxazolyl, 4-oxazolyl, 5-oxazolyl), oxadiazolyl

3%41 ,2,4-oxadiazolyl such as 1,2,4-oxadiazol-5-yl, 1,2,3-oxadiazolyl,
1,34 WO Brdeiikab 1 SR pe T/eb 008/ Okirpdal 2.8 bhwarak olpiyydabiiazioml,

(e. @Idf?ﬁ?&mﬂddmsﬂoﬂbkicﬂzﬁmaﬂm@lyhldyﬂa% Bigdiazdlybiciidad olyl (8agy]

1.2, d4a%0 @y@m@%ﬂ ,2,4-triazol-1-yl, 1,2,4-triazol-5- yl, 1,2,3-triazolyl
such as 1,2,3-triazol-1-yl, 1,2,3-triazol-2-yl, 1,2,3-triazol-4-yl), tetrazolyl

%f;r%razo&?%l tetrazol-5-yl), benzimidazolyl (e.g. benzimidazol-1-yl, 5
Bss G152 cirlaallFre g o R RdR dok e Slorikenilgiqeng such as 2-
1 Heiyvitgroked-iAyIHE-nydapeh@n/l) ; PyRrofoloyrazingtfeagd 3-cyclohexen-1-yl.
1H-pyrrolo[2,3- b]pyrazinyl) pyrrolopyridyl (e.g. 1H-pyrrolo[2,3-b]pyridyl),

id S-b] d
mﬁlf}fo MY é‘c]pyrl Imlﬁégz%rburgzﬁ)%{)c/ Xé Cs 1|2_|cycloalkad1enyl groups such
e 0 e domemrada,

10 pyrazolopyridyl (e.g. pyrazolo[1,5-a]pyridyl), imidazopyridyl (e.g.
imidazaples-of] phy¢idyhs intligazndsorakiay delydknsaid 8z9ay i daatayh s group"
il St A IO U, s ot s opyes

I A, o e ool e
qwﬁa:ibﬁﬁn]y? Pragarelpidrenaphpies include 5-membered 15 cyclic aromatic
azole groups such as oxazolyl, thiazolyl, isoxazolyl, isothiazolyl,

'm"i*ﬁ%oééﬂmt”@&%Qn@’fﬂr@ﬂ%%bﬁﬂﬂ&h@da%mb{é d Qﬁo% ch@ma%densed

heter? Cl|lC rou 5t er genotes aromati con en roc CIC
% Hpiracarbon QUp, preterably sxemp ry groups
condensation o 4 ered aro

het@%@bﬁ%ﬁ’é‘ij\%f/ulﬁ?%mﬁrrﬁﬁ%“ﬁd’heﬁé‘i’é‘i‘ﬁ’hﬁfﬁf@%}éﬂ@éféﬁl ﬁ%@r@rﬁﬁ@@?@ﬁﬂe‘
oxyyeh 20 @il sulforovitii¢iloa SemoteBsmiehityehedaaromatibwiracarbon groups
NORWRPINBHENMEERGYENE HIQ@UMesRAiNing 1 or 2 nitrogen atoms, or with
(if) a benzene ring or with (iii) a 5- .
The term "non-aromatic heterocyclic groups” includes 3- to 7-membered non-
aromatic heterocyclic groups containing 1 or 2 hetero atoms selected from
nitrogen, oxygen and sulfur, examples of such groups are oxiranyl, azetidinyl,
oxetanyl, thietanyl, pyrrolidinyl, tetrabydrofuryl, thiolanyl, piperidyl,
tetrahydropyranyl, morpholinyl, thiomorpholinyl and piperazinyl.

The term "aromatic heterocyclic groups” denotes 5- or 6- membered aromatic
monocyclic heterocyclic groups having 1 to 4 heteroatoms chosen from nitrogen
atom, oxygen atom or sulfur atom. Examples of such aromatic heterocyclic groups
include pyridyl (e.g. 2-pyridyl, 3-pyridyl, 4-pyridyl), pyrimidinyl (2-pyrimidinyl, 5-
pyrimidinyl, 6-pyrimidinyl), pyridazinyl (e.g. 3-pyridazinyl, 4-pyridazinyl),
pyrazinyl {e.g. 2-pyrazinyl), pyrrolyl {e.g. 1-pyrrolyl, 2-pyrrolyl), imidazoly! (e.g. 1-
imidazolyl, 2-imidazolyl, 4-imidazolyl, 5-imidazolyl), pyrazolyl (e.g. 1-pyrazolyl, 3-
pyrazolyl, 4-pyrazolyl), isoxazolyl, isothiazolyl, thiazolyl (e.g. 2-thiazolyl, 4-
thiazolyl, 3-thiazolyl), oxazolyl {e.g. 2-oxazolyl, 4-oxazolyl, 5-oxazolyl}, oxadiazolyl
(e.g. 1,2,4-oxadiazolyl such as 1,2,4-oxadiazol-5-vl, 1,2,3-oxadiazolyl, 1,3,4-
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35

membered aromatic or non-aromatic heterocyclic group containing one
sulfur. Examples of such condensed rings are benzofuranyl,
isobenzofuranyl, benzol[b]thienyl, indolyl, isoindolyl, 1H-indazolyl,

weEngimidagoly!, benzoxazolyl, 25 1,2-benzisoxazolyl, benzg

1,2- ben2|soth|azolyl 1,3-benzodioxolyl, 1H- benzotriazolyl, %%4/011943
isoquinolyl, cinnolinyl, quinazolinyl, qu(poxallnyl phthalazinyl,
naphthyridinyl, purinyl, pteridinyl, carbazolyl, a-carbolinyl, 3- carbolinyl,
y-carbolinyl, acridinyl, phenoxazinyl, phenothiazinyl, phenazinyl,

pheneatiiy|, thiadtirdylyl, (plrenditiirdingiapignantirodimd;dndglizing,4-
30(RMAIRILS mpzmpla@lgyhpw@za@ 1 &rdl @W!CMF&HHQ&ZPW Zoadnyrsyls-
'm' aﬂ[sl*? azlﬁy{'gé(éh'm'df‘%‘%[ 7o) ledalzi'%yhié‘%"‘?%zq 1,2,3-triazol-4-y1),
ze&riﬁ%lfb (61, %ﬁeﬁn&é& Fﬁfraﬁq\été]f% f@ﬁt{ﬁﬁiﬁﬂg}lwﬁs&uhféa!aré%ﬁtﬂc%
azblmmmgdambréséntsd(qula{tﬁgmednbéreh irgtolndarie, mdmadyldiicg. 1H-indazol-
het;ewcytxtm@musl@oﬁt}l?in@gﬂotap%aﬁf@gen(agommrﬁm%'io@mmailmnﬁ
su ati

é?%fé%% Z%ﬁﬁﬁ%ﬁé @*ﬁ*ﬁ‘@%”“cyaﬁﬁ%%ﬁﬁrme@ gy 1
coﬁa@ﬁég ?o%fz}fp ﬁ’tglt?é 0cy‘5‘| é”r‘i’ﬁ@’r%ﬁ}’ém fﬁg 115"
4 rinrisgert Afompyarrdnobtio At leortiatRyonte Exy gerr el i? bi misasimdr
atg-wishfhraid- or 6-membef{ed-alpmatit) pimbh-aemdtic (deterodyedi,2-
gr%wpﬁpﬁ?fa'n'm@ﬂs %twgymﬁagen ﬁmm@rrmtﬁr(w a henzeng 3 1ind o
(Q ered aro or no %w?tl heteroc “%_1 ul? ¥
el M et IR S T
pyfenplieanyl- Rarenhicnri et d thisndbz fgnzosmrbidz Gy thiazolyl,

pyradobilieigqinpytdzotyuiriapbiyil (P gefdrh%- tianpled -idrlude 5-membered
1 %ﬁ:ﬁ@%@hﬂaﬁé a]z&ee’gtxrdﬁ @lﬁﬁt‘iﬁl)age&é?&lﬁl 192683@@9}5%@%1 1Qsthiazolyl,

tetrazql- 5 ben lml zol-I-yl), indolyl (e.qg.
mdlrﬁl-ljg B¥ dazc Yy1 %)-P( gazo 6}

dazo yrrolopyrazmyl (e.g.
1H-pyrrolo[2,3- b]pyrazm 1-yl), pyrrolopyrldyl (e.q.
1Hl@rr@tngl‘Sab}pWﬁidwiyt)gcbrﬁigﬂ‘@pyﬁfdﬁml(‘éxg_ depotes aromatic condensed
imislaza]d;5:b]pysiginedryd and imidarapyiazing (.g: WnmitazaldBmatic
blyragid i) 65peS ATy daze v and Az U from nitrogen, oxygen

and sulfur with (i) a 5- or 6-membered aromatic or a non-aromatic heterocyclic
group containing 1 or 2 nitrogen atoms, or with (i) a benzene ring or with (iii) a 5-
membered aromatic or non-aromatic heterocyclic group containing one sulfur.
Examples of such condensed rings are benzofuranyl, isobenzofuranyl,
benzo{b]thienyl, indolyl, isoindolyl, 1H-indazolyl, benzimidazoly), benzoxazolyl,
1,2-benzisoxazolyl, benzothiazolyl, 1,2-benzisothiazolyl, 1,3-benzodioxolyl, 1H-
benzotriazolyl, quinolyl, isoquinolyl, cinnolinyl, quinazolinyl, quinoxalinyl,
phthalazinyl, naphthyridinyl, purinyl, pteridinyl, carbazolyl, «-carbolinyl, pB-
carbolinyl, wy-carbolinyl, acridinyl, phenoxazinyl, phenothiazinyl, phenazinyl,
phenoxathiinyl, thianthrenyl, phenanthridinyl, phenanthrolinyl, indolizinyl,
pyrrolo{1,2-b]pyridazinyl, pyrazolo}1,5-a] pyridyl, imidazo[1,2-a]pyridyl,
imidazo(1,5-a]pyridyl, imidazo{l,2-bipyridazinyl, imidazo[1,2-alpyrimidinyl,
1,2,4-triazolo{4,3-a]pyridyl, and 1,2,4-triazolo[4,3-bipyridazinyl.

The term "optionally substituted aromatic azole ring" represents (1) a 5-membered
aromatic monocyclic heterocyclic group containing 1 to 4 nitrogen atoms and

optionally one oxygen atom or one sulfur atom, or (2) an aromatic condensed
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15 The "aromatic azole ring" may be optionally substituted by 1 to 3
(preferably one or two) substituents at any substitutable position.
Examples of the substituents include aliphatic hydrocarbon groups,

wolysligdixgirocarbon groups, aromatic hydrocarbon groupggfi@a:a59matic

heterocyclic groups, aromatic heterocyclic groups, halogen atom, nitro
group, cyano group, a NR5R5 group,.azR6CO group, a R70- group, a 20
R7S(O)x- group (wherein x has the meaning given above), a R70C(O)-
group, a R6C(0O)O- group, a R6C(O)NR5 group or a R5SR5'NC(0)-
grdSETPTET BT GRS R etB R RISt BT FETOAEC heterastijF

graugy cpyraindhy Yrodputriazolytgroumdetrazoiiygraupianpenzinsidazclydm
groyp ef@saﬁﬁ;&v%m%u %M%@dawim dr OB 23RN ERSS QB Cie ub R ébhatic

a rou 25 C1.15 alk gro oups (e.
gr?l(fp Ktc Al ]ﬁabnrlg ps (e g. hytg’roxf‘é 8%?“%(% g%(ljtgp n% benzene

carbi&yiy m@fb 1if )a sn%maﬁsor(élanewaérk&a@;&%’m group
grm@p}:famg\ﬂy@aﬂﬁamtwhgroups and the imidazolyl group and triazolyl
group are more preferable. "Halogen" denotes fluorine, chlorine, bromine

angja ally flu «chlor m I

gr(;éupgjr;]gsa%??ng% -&/FT(]fO e %%Z}?ﬁq‘lg S aJQ ﬁ%?r(‘)olﬁ))f{% '\g{? ?ﬁa%frghﬁ), 1m1%RL%1yl
dli( € %)éwﬁq%m?asl G T HER yI Fifmb PATatRtdRrRY (o8 124
eth?iamlnbyW@&@)@Bﬁ@@@h% A TrEreob4/oh 194828 tetthdanttiazol-1-yl,
butslrming-dih iytaminh;didlidambw:nydlenexydamineolacesdami, 1-y1),
pr%@ﬁ%‘@ﬂl@ ﬁ@%@ﬂ@l‘ﬂ'% %Q%Y(l) H}%y"fl Q megk?%i}l&z 3-b E razm—

amlno1 g] I sof rou )y %‘T
grou LPé’Tm SREe )’ﬁ eEigprop?émr (1 u’ty PIE5H uty \’/‘ge?z?pgmv’é
pivHIgRRERATOPIT ety i odtaKByPRITERnY cwﬁaam}ﬁ@@d%&é
sum;asammwmmmuawmmmmw

cyclohexanecarbonyl and cycloheptanecarbonyl, a C2.6- alkenyl-CO

gm?%s'glgomaé LN ”IS é’c"i‘gc}'o greiod| kegﬁ{s& ixel é'go%‘f%re?er%ﬂ opg or

cycC exenecarbony ma IC rocar
phéWIlé@“&tee&ﬁd‘h%{%‘HWP@@tﬁﬁB%H‘ﬁ?oﬁ%@ﬂ&’ﬁéféﬁ@é;}&ﬁé“@@“%%ﬂde
as pypithtlcG@drocarbon groups, alicyclic hydrocarbon groups, aromatic hydrocarbon

groups, non-aromatic heterocyclic groups, aromatic heterocyclic groups, halogen
atom, nitro group, cyano group, a NRRY group, a R°CO group, a R’'0- group, a
R${0),- group (wherein x has the meaning given above), a R’'OC(O)- group, a
REC(0)O- group, a R°C(O)NR*- group or a R°R*NC(O)- group.

Preferred aromatic azole rings include the pyrrolyl group, imidazolyl group,
pyrazolyl group, triazolyl group, tetrazoiyl group or benzimidazolyl group
respectively substituted with 1 or 2 substituents selected from (i) atkyl groups (e.g.
Ci.15 alkyl group), {ii) aryl groups (e.g. phenyl group), (i) hydroxyalkyl groups
{e.g. hydroxy-C,.i5 alkyl group), (iv} carboxyl groups, (v) alkoxycarbonyl groups
(e.g. Ca.y alkoxycarbonyl group) and (vi) carbamoy!l groups, and the imidazolyl
group and triazolyl group are more preferable.

“Halogen" denotes fluorine, chlorine, bromine and iodine, especially fluorine and

chlorine,

Examples of the "NR*R* group” are amino, N-mono{C,.¢)alkylamino groups, N,N-

di(C,)alkylamino groups such as methylamino, dimethylamino, ethylamino,
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Examples of "R 70_ groups" are the hydroxyl group or a C1-C15-alkoxy
group wherein the "alkyl" part is as defined above. Such groups are for
example as methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy,

W%eﬁrés%‘zﬂa%é” tert.-butoxy, pentyloxy, isopentyloxy, neopentigl{glz%lm0 4011943

hexyloxy, heptyloxy 15 and nonyloxy; C3-C32-cycloalkyloxy group suc
as cyclobutoxy, cyclopentyloxy and cyclohexyloxy; C2-C15-alkenyloxy
group such as allyloxy, crotyloxy, 2-pehtenyloxy and 3- hexenyloxy,
C5-Clo-cycloalkenyloxy group such as 2-cyclopentenyloxy and

2-ajietbytexsmyloxyntRarkife] 4-dfylaxygiaup odalaialiloxy grauResiehas,

Pheo i i25all0a PR R 9-6 DERAMRAN ANCHRRAREIYIONY ), BRG, eyl N-
a;gﬂthg{-Cl 6 alkoxy group; Examples of the "R7S(O)x group” include’the

n
mefrcay tgmglr%?jp or CI-15 alkylthio group, C3.12 cycloalkylthio group,
C2-Is alkenylthio group, C7_12-aralkylthio group, C6.14-arylthio group,
hetiroapjithit drotiSCietermrangaky| tHioRrouh. anithaaydihieni2bsgenup aabtyl,
of whighway eptionalyag-exidized tosuifioy!oraufonyl. Examples,ofithg,
CI-{;L? %Iég)flthlg gr%%ljpg are ar%%ﬂﬁy hio, (%th lthio, &ropg/!thlo, lli%gtg%pglttglo, I
butyﬁ ?uo, isobuty[thid RET tylthio, tBrt. utyﬁ?hlo, péntyﬂ'ﬁlo, CLarbony,
isopSIRpHHRSFEBPBHy RS MESARIB O RYp i SVl eRSHAmRIBOWD 2 Coo-
2085040 (58 RO ER20841010948, O Examplesiaftyled03-g@up such as 2-
cyQ:mthyM_@cgfwg&, areﬁgyfelamtﬁ'&thg@rsy&lmmﬂg%wmh as lpﬁ;nyi—()()
cy 9. enythio aroups are allylthio,
%8@‘3@!&5&@ Eé%%%sax%rﬁ*&ﬁc%%té%%ﬁm I, Of! afgg #ﬂﬁ%

crotylthio, entenylthio and 3-hexenylthio. 5 Examples o 7.20

aralkylthio groups are phenyl-C1 6 alkylthio (e.g. benzylthio and
phé&neayiihid) FaRd maphthyiedhs attsamicerExamples of the acylthio group
include C2_15 acylthio groups such as C2-7 alkanoylthio groups (e.g.

acetylthio, [ (e Ruttysylthiggnd i 1) .05 roups are
e R B

RIS BTSSP kS Sk B ol iR A K Hipa gD utoxy, sec.-
butoxy, tert.-butoxy, pentyloxy, isopentyloxy, neopentyloxy, hexyloxy, heptyloxy
and nonyloxy;

Cs-Cip-cycloalkyloxy group such as cyclobutoxy, cyclopentyloxy and cyclohexyloxy;

C3-Cys-alkenyloxy group such as allyloxy, crotyloxy, 2-pentenyloxy and 3-
hexenyloxy,

Cs-Cyo-cycloalkenyloxy group such as 2-cyclopentenyloxy and 2-cyclohexenyloxy;

Cs.14-aryloxy group or a aralkyloxy group such as phenyl-C,s-alkoxy group (e.g.
benzyloxy and phenethyloxy) and naphthyl-C, 4 alkoxy group;

Examples of the "R7S(0)y- group” include the mercapto group or C,.j5 alkylthio
group, Cs.pp cycloalkylthio group, Cp.i5 alkenylthio group, Cy.jz-aralkylthio group,
Ce.14-arylthio group, heteroarylthio group, heteroarylalkylthio group and acylthio
group, all of which may optionally be oxidized to sulfinyl or sulfonyl.

Examples of the Ci.5 alkylthio groups are methylthio, ethylthio, propylthio,
isopropyithio, butylthio, isobutylthio, sec.-butylthio, tert.-butylthio, pentyithio,
isopentylthio, neopentylthio, hexylthio, heptylthio and nonylthio.
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part is as defined above, or aryloxycarbonyl groups Preferable examples
of the alkoxycarbonyl groups include C2.7 alkoxycarbonyl groups such as
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl and butoxycarbonyl.

whhRefarable examples of the aryloxycarbonyl group inclug@-&#pd® 4011043

aryloxycarbonyl groups optionally substituted with C_3 alkyl groups, or
C1_3 alkoxy groups, halogen, nitro ggoup, hydroxyl group or amino
group, such as phenoxycarbonyl and p- tolyloxycarbonyl. Examples of

R6C(0O)O are the formyl grqup.qr C2-7 alkylcarpoxyl groups such as, 20
OO B B oy S i e R g O SR pra Gyl aad
RET{Oh MRt C2.8 alkanoylamino groups such as acetylamino and
propionylamino or C7-15 arylcarbonylamino groups such as benzoylamino

an ) "RoRp: -O-%)@@]@" /| In
an%%%@é%gggf@%%gﬁﬁ %‘fg tlﬂ—fsang E&%ﬁg’l} rsu Stit(L)J’ter}E’ ARy o
hy?j?oca%%eﬁ%r ﬁ’ps or optionally substituted heterocyclic groups, are the
carhamoyl group, N-mono(C1_6)alkylcarbamoyl groups,

N, EixatifGle 6 )dliyd car ok igroups spichraplitaylethyl edadgrinofd gNsenzylthio

etl‘M@gmﬁw{hMQ%gg’QgW@mwtﬁm N,N-diethylcarbamoyl. WO
2005/040158 PCT/EP2004/011943 -10 A "5 or 6 membered heterocyclic
ring" as used herein denotes a non-aromatic, monacyclic ring consistin

of B8rBlrhg Ao ificsoHR dﬁﬂﬁé%ﬁywinwﬁém&ﬁﬂypaesgélb&bd%z-sf
fromfk@ oM tbircOgemeh tHe gemetinihp arorps hgihegpchitpmithtons] Baldtysybhe)
mespbgreshieiemey it R, FRayoPRHUSed i snehehaspmatic 5 or

non-aromatic hetero- or carbocyclic, 6-membered ring. Examples for such
5 or 6 membered heterocyclic rings are pyrrolidine, imidazolidine,
iSRS O a7 e T PEHTrB SR SRR bR Wherein the alky
[1, Bjoiiatitiokimed ritpahydroyiewsptieery] syearslidine, tetrahydro-pyran,

piperidine, piperazine, morpholine and thiomorpholine. 10 Said 5 or 6

mepberse heterpsclis 1R inastaraiiyiiussdio eyl EXamRIes fony
groups such as methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl and
butoxycarbonyl.

Preferable examples of the aryloxycarbonyl group include C;.5 arvloxycarbonyi
groups optionally substituted with C,.; alkyl groups, or C,.; alkoxy groups, halogen,
nitro group, hydroxyl group or amino group, such as phenoxycarbonyl and p-
tolyloxycarbonyi.

Examples of R®C(O)O are the formyl group or C;.; alkylcarboxyl groups such as
acetyloxy, propionyloxy, butanoyloxy and pentanoyloxy.

Examples of R®C(Q)NR® are Cp5 alkanoylamino groups such as acetylamino and
propionylamino or Cy.;s arylcarbonylamino groups such as benzoylamino and

naphthoylamino.

Examples of the "R>R*NC(0)- group " wherein R® and R* independently stand for
H and optionally substituted hydrocarbon groups or optionally substituted
heterocyclic groups, are the carbamoyl group, N-mono(C,.¢)alkylcarbamoyl
groups, N,N-di(C,.)alkylcarbamoyl groups such as N-methylcarbamoyl, N-
ethylcarbamoyl, N,N-dimethylcarbamoyl and N,N-diethylcarbamoyl.
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such fused ring systems are indoline; isoindoline;
2,3-dihydro-benzo[bjthiophene; 2,3-dihydro-benzofuran;
benzo[1,3]dioxole; benzo[1,3]oxathiole; 2,3-dihydro- benzoxazole;

weasiRysQ-benzothiazole; 2,3-dihydro-IH-benzimidazole;

SRyaro-IH-indazole: 34-dihydro-2H-benzo[L dithiazine: 3.4 Givera g1
15 benz[1,4]oxazine or 1,2,3,4-tetrahydro-quinoxaline. The aliphatic

hydrocarbon groups alicyclic hydrocarbon groups, aromatic hydrocarbon
groups, aro eterocycllc grqups and aromatic heterocyclic

grgnp%%tf Sestiaet ﬁ?oﬁ’é 53Tl B RECREIARR: Mgy Bamatc
fummzftb@tufmédcqwlmo@fséveraﬁgmupsteh@seﬁ froishafiphatictwo may
hyghxpanderntigroy psealiayetin 20 ﬁy@kmmamiomg b IAFOMAMICheing carbon
hy&%ﬁﬁé‘@?@ 9OLESIRRRIPIAG l}ﬁa}gﬂg %Qéeé*}%@&%ﬂew%m

yano, azido, NR5R5 R6C0Nﬁ A erelnX|s
R%&%i g&@&fﬁ& ’é“én‘?i’ﬁ (6’)€ mplémaré%fm
suthaemsatele g rsRpsireripet ot limedidivg) duidanelidacl-Giatijidine,
grosipssdick asert@akarﬁamﬁdmﬂ;nfh[mq)mhlyhe% [difloransityl, tetrahydr0~

2 Zh?c fJHQfQﬁQMl&{@@JQQE?H}MLpWQ{ a?émg%% loline and
rﬁ T? etg}(l and 2,2-dimethoxyethyl; b CI 6 alky group substituted
wit 0

74 aryl groups (e.g. C 1-6 alkyl group substituted with 1 to
3 phenyl groups such as benzyl, 2-phenylethyl, 1,2- diphenylethyl and

2, Sadighen§letim)essl HeGreeydiay ot Bupstitatad pithyl fxEnQbs Tdr

aryhgiauig (eng-sketends t?di%emom@u@&w&g{%ﬁeﬂdwa%m@ﬁw KRB Rene;

Su e

P E’?/é%%f?g%@%l%-ngg e%%ﬂgtﬁlye%ﬁg) %?x thioler 2,3-dihydro-
§i)etrtedi §*MO4 Ré af@ée:b&ta&i&w% ﬂezmml& 2,3-

ar W@iﬂG@ﬁéﬁ%Cl Satdiydrotiishisttlitétividting to 33, Aaidittnd-2H-

groups),H &k atiehatic2ilydreaamyargioine-asisefined above substituted
with the above- mentioned alicyclic hydrocarbon groups as defined above

su:I:E asC 6 (%dgrou s substituted wit ) Lo C3.12 cycloalkyl groups

sué qn groups, alicyci rocarbon “groups, aromatic
ydr0carb0n groups, non- aromatlc heterocyclic groups and aromatic heterocyclic
groups of residues R', R?, R?, as well as R?, R”, R%, and R may be further substituted
by one or several groups chosen from aliphatic hydrocarbon groups, alicyclic
hydrocarbon groups, aromatic hydrocarbon groups, non-aromatic heterocyclic
groups, halogen, nitro, cyano, azido, -NR’R®, R°CO-, R7O-, R7S{0),- wherein x is
0,1 or 2, R’OC(Q), R°C(O)O, R°C(O)NR®- and R°R*NC(O) group.

Examples of such substituted groups are, but not limited to,

a) substituted C,s alkyl groups such as for example, trifluoromethyl,
difluoromethyl, 2,2,2-trifluoroethyl, trichloromethyl, hydroxymethyl,
methoxymethyl, 2-methoxyethyl and 2,2-dimethoxyethyl;

b} Ci6 alkyl group substituted with 1 to 3 Cs.i4 aryl groups (e.g. C;6 alkyl group
substituted with 1 to 3 phenyl groups such as benzyl, 2-phenylethyl, 1,2-
diphenylethyl and 2,2-diphenylethyl)

¢) Ca6 alkenyl groups substituted with 1 to 3 Csy4 aryl groups {e.g. Cy4 alkenyl
groups substituted 1 to 3 phenyl groups, such as (E)-2-phenylethenyl, (Z}-2-
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cyclopropylethyl, cyclobutylmethyl, cyclopentylmethyl,
2-cyclopentenylmethyl, 3- cyclopentenylmethyl, cyclohexylmethyl,
2-cyclohexenylmethyl, 3 10 cyclohexenylmethyl, cyclohexylethyl,

weysiahgxykaropyl, cycloheptylmethyl; C2.6 alkenyl groups substituiagit;
1 to 3 C3-12 cycloalkyl groups; CI-6 alkyl groups substituted with | to 3

Cs-lo cycloalkenyl groups; and C2_6_alkenyl groups substituted with 1 to
3 C5.10 cycloalkenyl groups. f) C1.6 aliphatic hydrocarbon group
substituted with 1 to 3 (preferably | or 2) of the 15 above-mentioned
ardrheriddtegaybcyehictplouyte tlorBxampleraphtbyhitjegrbuprdndt-oiengl-1,3-
alkealdggenp). g) aliphatic hydrocarbon group substituted with an

aromatic heterocyclic group include C1.6 alkyl group with | to 3 of, for

threny rou jdaz r|d groyp (e
R R R RAER R R e SR
alkéffiilll%lﬁp)gﬁﬁstltuted with 1 to 3 of furyl group, thienyl group,
imidazolyl group or pyridyl group. h) C6.14 aromatic hydrocarbon groups

Sutetlmmﬂwthﬁr@éa&&krgrgrgue aéﬁik%a %QE‘YSQE%‘DQL-:%@IQEE”{EQ”EQOV@
group I‘OU C exem e
p é{ 8ba¥1c chc roca % $ as ci Hne ghp\é 1Pé1 zflf<ox )9 a{ | %roups

spec ica heno or phenoxy

(Rrskastertedawhh.b @?oap&me(eﬁ%b‘{&h&rﬁﬂséufa@d ©1%° wpgreaﬁsr
substitopecpwittht toBlshbstinehid seldepedtftowihdlcgerlatentsnidngethyl, 3-
fluaﬂsierep@mgrmer@rpmine aneldasinmethydroxyl gropaetfyln@@ioxy  3-
i%ﬂl&&gﬁn%l'ﬁ ﬂ{j&f PSR E}%?f'o'c]yéo@ T;‘? g; ?f@&g?ﬁ%lmethyr Cas

trlf XY, oromethoxy. 2 -trlf
1,16k o‘%ﬂ’r’&%f BBEbSI0I0n b5 PETIEPSSBI 1E045 G Rfesiopes

arymm@tgrwbsrferh S(Op-Poptionaiipisalstilitesowth awtl-Salkyligrobsraups
C1 s3vaiicarad griap shaloggny diseikerepobydroxyl group or amino group,
are phenylthio naphthylthio and 4-chlorophenylthio. 1) aIIcyIthio groups

)x) stit 8{%1 aromatlc tero cI| rou %
e B R B S T i Lt o
yﬁmm@ﬂd aromatic heterocychc groups (for example ;.6 alkyl group and
C2 s alkeny! group).

g) aliphatic hydrocarbon group substituted with an aromatic heterocyclic group
include C, alkyl group with 1 to 3 of, for example, furyl group, thienyl group,
imidazolyl group or pyridyl group (e.g. (2-furyl)methyl, thienylmethyl and 2-(1-
imidazolyl)ethyl), and C,. alkenyl group substituted with 1 to 3 of furyl group,
thienyl group, imidazolyl group or pyridyl group.

h) Ce.;14 aromatic hydrocarbon groups substituted with a C,.; alkyl group, a C,.5
alkoxy group, halogen, nitro group, hydroxyl group or amino group, which are
exemplified, more specifically, by phenoxy and 4-chlorophenoxy.

i) C,.¢ alkoxy groups (R'0-), C;.¢ alkylthio groups (R7S(0),-) and substituted C, ¢
alkyl groups substituted with 1 to 3 substituents selected from halogen atoms {e.g.

fluorine, chlorine, bromine and iodine}, hydroxyl group and Cy.s alkoxy groups.

j) Cis alkoxy groups, mention is made of, for example, trifluoromethoxy,
difluoromethoxy, 2,2,2-trifluoroethoxy and 1,1-difluoroethoxy.
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m) further examples of substituted CI-6 aikyithio groups (R 7S(0)x) are
trifluoromethylsulfanyl, difluoromethylsulfanyl, 2,2,2-trifluoroethylsulfanyl,
1,1- difluoroethylsulfanyl, trifluoromethylsulfinyl, difluoromethylsulfinyl, 10

wiiHheremethylsulfonyl and difluoromethylsulfonyl. n) substi%@%@})ﬁw@m 3
carbonyl groups (R'OC(O)-) are aralkyloxy carbonyl groups or

heteroarylalkyloxycarbonyl groups wherein heteroaryloxy is an aromatic
heterocyclic group as defined above such as phenyl-C2-7 alkoxycarbonyl

(e.g. benzyloxycarbonyl), hthyl-C2 7 aicoxycarbonyl, pyridyl-C2.,
aM%x(;%arﬁes t%%?éd@ﬁ@%%&}ﬂa SHRYKET BBy P dri alky! group, a
3-pyridslirastheryarbdngdl The i BE APmAydoptio reddyrhave it 4roup, are

(pretfengiolyoo Aephriyib) sustitanisieanlyhisubstitutable position; such
substituents are as defined above for the "aromatic azole ring". The

"arylvinyl" t in the E-configuration or in the 20
2 o o o LSt o AR e oF e B,
andspighaiy supstitEd’ ten8kethisy Be wrs dpRoralyrisirbtitixlsbio and 4-

pytidiiigirechyiBipyeferable examples, mention is made of an optionally
substituted benzene ring. More preferable examples include a benzene

ring optionally substituted.with 1.or 2.C1_6 alkoxy. 25 groups ridine
s S S e
P oAy F a1 siferomethivisuliinyly 32 Ariafnemesherifmd. 1.1-
onédlapecetilyBubheylylene gtolipromeetdspienylene gréifip@pamethylsulfinyl,
Py e rahechylsgrodp & Xamnates-amyRyesn.atom (0), an optionally
oxidized sulfur atom [S(O)X (x
n) substituted alkyloxy carbonyl groups (R7OC(O)-) are aralkyloxy carbonyl groups
or heteroarylalkyloxycarbony! groups wherein heteroaryloxy is an aromatic
heterocyclic group as defined above such as phenyl-C,.; alkoxycarbonyl (e.g.
benzyloxycarbonyl), naphthyl-Cs; alkoxycarbonyl, pyridyl-C,.; alkoxycarbonyl
groups {e.g. 2-pyridylmethoxycarbonyl and 3-pyridylmethoxycarbonyl).

The ring A may optionally. have 1 to 4 (preferably one or two) substituents at any
substitutable position; such substituents are as defined above for the "aromatic

azole ring".

The "arvlvinyl” group can be present in the E-configuration or in the
Z-configuration.

The ring A forms, depending on the kind of Y (CH or N}, an optionally substituted
benzene ring or an optionally substituted pyridine ring. As preferable examples,
mention 18 made of an optionally substituted benzene ring. More preferable
examples include a benzene ring optionally substituted with I or 2 C, alkoxy

groups or a pyridine ring.

Preferable examples of the ring A

’&\

o
Y
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denotes an integer of 0 to 2)1, or an optionally substituted nitrogen atom
(NH or NR4, R4 denoting a substituent as defined above). When the
symbol X denotes an optionally substituted nitrogen atom, said

weulostitderssR4 may be selected from CI-6 alkyl, preferably g@fﬂa\ﬂz% 4%1;}]);43

10 Symbol n denotes an integer of 0 to 10, preferably O to 6, more
preferably | to 3. Symbol m denotes an integer of 1 to 5, preferably 1. As
salts of the compounds (1) of the disclosure herein, pharmaceutically

acceptable ones are preferable, as exemplified by salts of inorganic

Bé%lééesalts of inorganic acids, salts of organic acids, and salts of basic or
acidic amino acids. 15 Preferable examples of salts with inorganic bases
include.alkaline metal salts such as sodi alt and potassium salt;
alk ng\é rth metal salts such as calciurp saltand magnesium salt; and
aluminum salt and ammbnium salt. Prefétab amples of salts with
ofganid’bases include salts with trlmethylarﬁ’ ine, triethylamine, pyridine,
picoline, ethanolamine, diethanolamine, triethanolamine,
dicyclohexylamine and 20 N,N-dibenzylethylenediamine. Preferable
evanmplesrotisadtdewitks mrerg adip boitkringhade, salts \withHaydeoeiasie acid,
hyd{glggommaqmmmgnc acid and phosphoric acid. Preferable examples of
salts with organic acids include salts with formic acid, acetic acid,
trlfl oroacetic acid, fumaric acid, oxalic acid, tartaric acid, maleic acid,
RichE, AT RGRRURINRCRERAHE AXidizsseHHE SEN|S &bid
z-Ermmwesw«cmrcoé@m Bén zenesupfopiclic bbb aleresltomc @it or
avrl pr tduenesulinbitinaeid. P risabla,examples of salts with basic amino
acids include salts with arginine, lysine and ornithine. Preferable
%ﬁ g}les of salts with acidic WO 2005/040158 PCT/EP2004/011943 - 14
afmmi S TRAtE: sARRNT A SRME AL SHRY Gt ERee Taiem, said
oo R oty brsdistid fure Hererlot satfsdhéyentthyhyraptivnally be

used as hydrates. A preferred embodiment of the disclosure herein are

t@mggms%%fwf&'&%hlmﬂ@ I;\Jx(g%!ilﬁ}ﬂ 03 6, more preferably 1 to 3.

Symbol m denotes an integer of 1 to 5, preferably 1.

As salts of the compounds (I) of the disclosure herein, pharmaceutically acceptable
ones are preferable, as exemplified by salts of inorganic bases, salts

of inorganic acids, salts of organic acids, and salts of basic or acidic amino acids.
Preferable examples of salts with inorganic bases include alkaline metal salts such as
sodium salt and potassium salt; alkaline earth metal salts such as calcium salt and
magnesium salt; and aluminum salt and ammonium salt. Preferabie examples of
salts with organic bases include salts with trimethylamine, triethylamine, pyridine,
picoline, ethanolamine, diethanolamine, triethanolamine, dicyclohexylamine and
N,N-dibenzylethylenediamine. Preferable examples of salts with inorganic acids
include salts with hydrochloric acid, nydrobromic acid, nitric acid and phosphoric
acid. Preferable examples of salts with organic acids include salts with formiz acid,
acetic acid, trifivoroacetic acid, fumaric acid, oxalic acid, tartaric acid, maleic acid,
malonic acid, citric acid, succipic acid, malic acid, methanesulfonic acid,
ethanesulfonic acid, benzenesulfonic acid, naphthalenesulfonic acid and p-
toluenesulfonic acid. Preferable examples of salts with basic amino acids include

salts with arginine, lysine and ornithine. Preferable examples of salts with acidic



Y G J (formula I-1), wherein G denotes -0- or -5-; X, Y and the cyclic
group B are defined as above ; 10 m and n are each 1; and R, denotes a
group of formula R' R N R3 G'r wherein 15 R', R2, R3, G' are defined as
wo RG24l another embodiment of the disclosure herein are compounds
of formula (1-2) R'RZ R3 N-~'NN N X G' formula (1-2)," $&/feER Mo
2005/040158 PCT/EP200 410 1 19 A@ -15- is halogen; -O-alkyl; -S-alkyl;
-SF

-S(0)-alkyl; -S(0)2-alkyl; -N-alkyl; 5 5; or alkyl, all alkyl groups being

optionally once or several times
amno acids include salts with aspartic acid and giutamic acid. The compound (I) of

the disclosure herein or salts thereof may optionally be used as hydrates.

A preferred embodiment of the disclosure hierein are the compounds of formula I-1
Ry NeACH
Reee(CH, =X 3 ﬂs:}}/ ~s

{ formulai-1 ),

wherein

G denotes ~O- or -5-;

X, Y and the cyclic group B are defined as above ;
m and n are each 1; and

R, denotes a group of formula

wherein
RY,RL RY, G are defined as above,

Siill another embodiment of the disclosure herein are compounds bf formula (1-2)

N
N NS
7] e/

formula (1-2),

wherein
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substituted by halogen; R2 is hydrogen; or halogen; and 10 R3is

hydrogen; or R" and R2 together with the carbon atoms to which they are
attached form a 5 or 6 membered heterocyclic ring; and R3 is hydrogen;
or 15 halogen; X, G and G' have the significance given above; and their

WO S utically acceptable salts. 20 Still another embodiFEHERSD 11943

disclosure herein are compounds of formula | or 1-2 wherein R is
halogen; -0-alkyl; -S-alkyl; -S(O)-él%ﬁ -S(0)2-alkyl; 25 -N-alkyl; -SF5; or
alkyl, all alkyl groups being optionally once or several times substituted by
halog&]; 30 R-is HS/E?B'@@W; or halogen; R3is hydrogen; WO
2005/040158 PCT/ER28(4/011943 - 16 X is -5-; -N(CH3)- or -NH-; and
Gand G are -0-;50 _gn{%m_ ively,X an are -0-; and G'is -S-; and 10
their pharmaceutica%[y a %e%p az’?llf)Ixeuzi%a’lt:g(g)2 aﬁq’?’

-N-alkyl;

-SFs; or

atkyl, all alkyl groups being optionally once or several times

substituted by halogen;

R? 15 hydrogen; or
nalogen; and

3 .
R is hydrogen; or

R' and R? together with the carbon atoms to which they are attached
form 2 5 or 6 membered heterocyclic ring; and
R is hydrogen; or

halogen;

X,GandG' have the significance given above; and

their pharmaceutically acceptable salts.

Still another embodiment of the disclosure herein are compounds of formula I or I-2

wherein

R 15 halogen;
~O-alkvl;
-§-alkyl; -8(O}-alkyl; -5{O});-alkyh;
-N-alkyl;
-5k or
alkyl, all alkyl groups being op.tionally once or several times

substituted by halogen;

R* 1s hydrogen; or

halogen;

R’ is hydrogen;
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Such a compound is for example: 1-[2-(4-(2- [
(E)-2-(4-Trifluoromethyl-phenyl)-vinyl] -thiazol-4-ylmethoxy}-
phenyl)-oxazol-4-ylmethyl?-1H- [ 1,2,3)triazole. 15 Still another
embodiment of the disclosure herein are compounds of formula | or 1-2

WORMEMBI R is halogen; -0-alkyl; -S-alkyl; -S(0)-alkyl; -S(O¥catkyLoR0o11943

-N-alkyl; -SF5; or alkyl, all alkyl groups being optionally once or several
times substituted by halogen; 25 Rz1% hydrogen; or halogen; R'is
hydrogen; 30 X, Gand G are all -0-; and their pharmaceutically acceptable
salts. WO 2005/040158 PCT/EP2004/011943 - 17 Such compounds are
for example: is -5-; -N{CH3)- or ~NH-; and

1-[2-( {gﬁ[é%-z-(4-1'erif _Qromethyl-phenyi)-vinyI]-oxazoI-4-yImethoxv}-
pheny -oxazol-4-y|3met yl]-1H-j 1,2,3)triazole, 1-12 -(4-{2- |
(E)-2-(4-Trifluoromethoxy-phenyl)-vinyl) -oxazol-4-yimethoxy}- 5
phenysd)-aixazatideiyimethyll-1H-[1,2,33triazole, I-[2-(4-{2-]
(E)-2-(4-Trifluoromethylsuifanyl-phenyl)-vinyl)-oxazol-4-ylmethoxy}
phenyl)-oxazoi-4-i'Imethyij-;.H-[i, ,SJtr.azo)e,

|-[2- (453" E5-2- (4-WretRosdRphenyl)-vinyl)-oxazol-4-yimethoxyJ-phenyl)-
oxazol-4-ylmethyl] 1143~ pdg2,3] triazole, 10 1-[2-(4-{2-[
(E)-2-(4-Chloro-phenyl)-vinyl )-oxazol-4-ylmethoxy}-phenyl)-oxazol-
4-y|mg§b,ylg’-1H-[ 1,2,33triazole,

1

harmaceutically acceptable salts.

Such 2 compound is for example:

1-[2-(4-{2-] {E}-Z—(4-Triﬂuoromethyl-phenyi)~vinyl} ~thiazol-4-yimethoxy}-
phenyl)-oxazol-4-yimethyil-1H-]1,2,3}triazole.

Still another embodiment of the disclosure herein are compounds of formula I or 1.2
wherein

R is hajogen;
~O-alkyl;
-S-alkyl; -5{O)-alkyt; -S{O}s-alkyl;
-N-alkyl;
-SFs or
alkyl, all alicyl groups being optionally once or several times
substituted by halogen;

2 i
R is hydrogen; or

halogen;
R’ is hydrogen;
X, G'andG areall -O-;and

their pharmaceutically acceptable salts.
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1-[2-(4-{2-[ (E)-2-(-4-Trifuoromethylsulfinyl-phenyl)-vinyl]-oxazol-4-
ylmethoxy)-phenyl)-oxazol-4-ylmethyl)-1H-[ 1,2,3]triazole, or
1-[2-(4-{2-[(E)-2-(4-Pentafluorosulfanyl-phenyl)-vinyl]-oxazol-4-ylmethoxy,
15 phenyl)-oxazol-4-ylmethyl)-1H-[1,2,3)triazole. Still another embodiment

wobthgodisstosure herein are compounds of formula | or 1-2, E‘f}ﬁﬁ%’aﬁﬂﬁm

halogen; 20 _D-alkyl; -S-alkyl; -S(O)-alkyl; -S(O)i-alkyl; -N- aIkyI -Sk5; or
alkyl, all aIkyI groups being optionally pnce or several times 25
substituted by halogen; R’ is hydrogen; or halogen; 30 R3 is hydrogen; G

s -5-; G'is -S- or -0-; and X is -0-; -NH- or -N(CH3)-; and WO
Z@WWEWE@%@W@M%B -18 their pharmaceutically acceptable
salts. Such compounds are for example: 5 1- [2 (4-{2-

(B Jiflugrom nyll- imethoxy
El %\-ﬂ 't |a[|zo ﬂ frrﬁ%t{hgg%gé[hi\%é 8é@cz)le g TROE .3.}.1.1??&10[3){5}'
?’ )é A3 @ﬁ% thiazol-4-yImethvl)-1H- [

1 ?z@]t oIS EBRH: é%tﬂé?@mb@mmem@ﬁ’ﬁhe’m@&tom -heleintaney}-

compolinas:pflfermmialdi3)HR3, ( Bikkif '
1-{2-(4-12-[(E}-2-{4-Trifiuoromethylsul fanyl-phenyi}-vinyl) -oxazol-4-yimethoxy}-
phenyl}-oxazol-4-yimethy!-1H-]1,2,3 triazole,
1-{2-(4-{2-[{E}-2~- -(4-Methoxy-phenyl}-vinyl}-oxazol-4-yimethoxy]-phenyl)-
oxazol-4-yimethyl]-1H-[1,2,3}riazole,
1-[2-(4-{2-[(E)-2-(4¢-Chloro-phenyl}-vinyl] -0oxazoi-4-ylmethoxv}-phenyl}-oxazol-
4-yimethyi]-1H-({1,2,3triazole,
1-[2-(4~{2-[(E)-2-(~¢-Triffuoromethylsulfinyl-phenyl}-vinyl]-oxazol-4-
yimethoxy}-phenyl}-oxazol-4-yimethyl} - 1H-{1,2,3 ) triazole, or
1-[2-(4-{2-[(E}-2~(4-Pentafiuorosulfanyl-phenyl)-vinyll-oxazol- 4-ylmethoxy}-

~ phenyl)-oxazol-4-yimethyl]-1H-[1,2,3]triazole.

Still another embodiment of the disclosure herein are compounds of formula I or [-2,
wherein

R! 1s halogen;
-O-alieyl;
-S-alkyl; -S{O }-alkyl; -5(O}p-alkyl;
-N-alkyl;
-SFs or
alkyl, all alkyl groups being optionally once or several times
substituted by halogen;

R” 16 hydrogen; or
halogen;
R3 1s hydrogen;
G 15 -5-3
G 15 -5- o1 -0~ and
X 16 ~O-; =NH- or -N{CH)-: and
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formula (1-3), wherein R'is halogen; -0-alkyl; 15 -S-alkyl; -S(O)-allcyl;

-S(O)z-alkyl; -N-alkyl; -SF5; or alkyl, all alkyl groups being optionally once

or several times substituted by halogen; and 20 R3 is hydrogen; W is
-N=; or -C(R6)=; wherein 25 R8 is hydrogen or CI-6 alkyl, which is once

WHHa)dEftimes substituted by hydroxy; WO 2005/040158CT/EP2004/611943

PCT/EP2004/011943 19 X is -0-; -5-; -S(O)-; -S(0)2-; -NH- or-N(CH3)-;
and G'and G are independently -0- & -5-; and their pharmaceutically
acceptable salts. 5 Such compounds-are for example: 2-[
(E)-2-(2-Fluoro-4- trifluoromethyl phenyl)-vinyll-4- f 4-(4_imidazol_ 1

ylmeth Itn| zol- 2 41 % -oxazole, 10

2-[(E)- ufo“f‘é r%c &‘ﬁe{} iyl)-vinyl]-4-[4-(4-imidazol-I-
ylmethyl oxazol 2- yI) phenoxymethyl] -oxazole,

2§&ER 2 FIu ro- 4-,chlor nﬁ)hen)rl) vinyl]-4-';4-(4-imidazol-l-ylmethyl-
oxazol- enosyme oOxazole,

1-[2-(4- {2 [2 Fluoro-4-trifluommethyl-phenyl)-vinyl]-oxazol-4 15

ylmBtiéxg}H phiehyi-Oxifipokamydtingthis bl -HAy2 3 146ez0l6me thoxy! -
phenyl)-thiazol-4-yimethyll-1H-]1,2,3)triazole, or

T 0S4t TrTy - .
ey Oy EE T T sevet ] flye i } wmy pude 3 1
ijemimmiamfil )2 \'i*‘ L ;Au.uou CITigla iyi pﬂﬁ? ;’; = 11‘1‘}’1] -tmazol-4 w}'hueh"i()}{}’j -

phenyl}-thiazol-4-ylmethyl}-1H-[1,2,3]triazole.

Still another embodiment of the disclosure herein are compounds of formula (I-3)

formula (I-3),

wherein
R! is halogen;
-O-alkyh
-S~alkyl; -S(O)~alky}; -5(O)z-alkyl;
~N-alkyl;
-SFs; or
alkyl, all alkyl groups being optionally once or several times

substituted by halogen; and
R’ is hydrogen;

W 15 =N=; or
-C{R®)=; wherein
g 'R .
R" 1s hydrogen or C, 4 aliyl, which is once or several times

substituted by hydroxy;
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1-[2-(4-{2-[ (E)-2-(4-Chloro-2-fluoro-phenyl)-vinyl]-oxazol-4-ylmethoxy}-
phenyl)-oxazol-4-ylmethyl] -1H- [ 1,2,3) triazole,
I-[2-(4-{2-[(E)-2-(2-Fluoro-4-trifluoromethyl-phenyl)-vinyl]-oxazol-4-
Imethoxy}-phenyl)-thiazol-4-ylmethyl]-1H-[ 1,2,3]triazole, or 20
WCg"l?13-"[92‘9(&1?-8(2-[(E)-2-(4-Ch|oro-z-ﬂuoro-pheny|)-viny| ]-oxazIZFRAHIULYS

phenyl)-oxazol-4-ylmethyl] -1H-imid

I-2-yl}-ethanol. Still another

embodiment of the disclosure herein‘are compounds of formula (1-4) R
Re 2 13~NfN-N R'N; X G 11 G'J_25 formula (1-4), whereinR'is
halogén; -0-alkyl: SRl -S{8)-aRyP st0) B alrey 2068040158
PCT/EP2604/011948 i=26peitialtbyt>SES; 01 alkyl, all alkyl groups being
optionally once or several times substituted by halogen; 5 Rz is hydrogen;

or halpgen;and R3
atoms E5 WHTRFRAS

H

ydrogen; or R' and R' together with the carbon
BREEREG ¥ ¥rm a 5 or 6 membered heterocyclic

ring; and

* Such compounds are for example:

2-[(E)-2-(2-Fluoro-4-triftuoromethyl-phenyl)-vinyl]-4-[4-(4-imidazol-1-
yimethyl-thiazol-2-yi)-phenoxymethyl}-oxazole,
2-[{E)-2-(2-Fluoro-4-trifiuoromethyl-phenyl}-vinyl -4 4-(4-imidazol-1-
yimethyl-oxazol-2-y1)-phenoxymethyl|-oxazole,
2-[{E}-2-(2-Fluoro-4-chloro-phenyl)-vinyl}-4-] 4-(4-imidazol-1 ~ylmethyt-
oxazol-2-yl}-phenoxymethyl}-oxazole,

1-[2-(4-{2-] (E}-2-{2~F1uoro~4ntriﬂuoromethyl-phenyl}wvinylj -OXazOl -4~
vimethoxy}-phenyl}-oxazol-4-yimethyl]-1H-[1,2,3)triazole,
1-{2-(4-{2-[(E}-2-(4-Chloro-2 —ﬂuorojphenyl}uvinyl} -oxazol-4-yimethoxy}-
phenyl}-oxazol-4-yimethyl]-1H-{1,2,3]triazole,

1-{2-(4-{2-[{ E}~2-(2-?Iuoro-é-triﬂuoromethyl-phenyi}»Vinyl} -0xazol-4-
vlmetboxy}-phenyl}-thiazol-4-ylmethyl) -1 H-[1.2,3] triazote, or
2-{1-[2-(4={2-{(E)-2-{4-Chioro-2 ~fluore-phenyl}-vinyl] -oxazol-4-ylmethoxy}-
phenyl}-oxazol-¢-yimethyl)-1H-imidazol- 2-y1} -ethanol.

Still another embodiment of the disclosure herein are compounds of formula (I-4)

1

R 1:{35
z i
R N/\N
RB N/

wherein
RI

S eatl

formula (I-4),

15 halogen;

-C-alleyl;
-S-alkyl; -S{O}-alkyl; - S(O)a-alkyl;
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R3 is hydrogen; or halogen; RE is hydrogen; or is Q-6 alkyl, which is
once or several times substituted by hydroxy; X, Gand G have the
significance given herein before; and 20 their pharmaceutically
acceptable salts. Still another embodiment of the disclosure herein are
WR B EIMEs of formula | or 1-4, wherein R' is halogen; 25POTatRYb4/011943
-S-alkyl; -S(O)-alkyl; -S(O)2-alkyl -N-alkyl; -SF5; or alkyl, all alkyl groups
being optionally once or several times230 substituted by halogen; R2 is
hydrogen; or halogen; WO 2005/040158 PCT/EP2004/011943 2t Rjis
hydrogen; G' and G &realiagependently -0- or -5-; and X is -0-; -NH- or
-N(CH3)-; and 5 thei,rggg%[:maceutically acceptable salts. Such
compounds are for exainple: 10
1-[2-(4-{2-[(E)-2~(-4-TrittuBrafhe diylsmianp phsnyipisnpeazoird: times
ylmethoxy}-phenyl)-exazolddimeiydi-t-imidazole, or
1-[2-(4-{:2-[(E)-2-(-4-§l;riilf}l,ggr&m%trhylsuIinyI-phenyI)-vinyII-oxazoI-4-

halogen; and

3 .
R is hydrogen; or

1 2 . :
R andR together with the carbon atoms to which they are attachad

form 2 5 or 6 membered heterocyclic ring; and

3 : 1
R is hydrogen; or
halogen;
R? is hyd
15 nyarogen; ar

Ci.s alkyl, which is once or several times substituted by
hydroxy;

e . e . .
»G'and G have the significance given herein before; and

their pharmaceutically acceptable salts,

Still another embodiment of the disclosure herein are compounds of formula [ or [-4
wherein o

R’ 15 halogen;
-O-alleyl;
-S-alkyl; -$(0)-aliy; ~5{0)z-alkyl]
~N-alkyl;
-SFs; or
alkyl, all alkyl groups being optionally once or several times

substituted by halogen;

) 2 . s
R 1s hydrogen; or

halogen;



y'tmethoxy} -phenyl)-oxazol-4-ylmethyl j -1 H-imidazole. 15 Still another

embodiment of the disclosure herein are compounds of formula (1-5) R

RZN. NNN [[1-/iN formula (1-5), wherein 20 Rt is halogen; -0-alkyl,

-S- . -S(0)-alkyl; -5(0),-alkyl; -N-alkyl; -SF5; or 25 alkyl, all alkyl
Wog?%%lp%yé‘[gé?ng optionally once or several times substituted ]691"@6@?&?%3‘3
is hydrogen; or halogen; and WO 2005/040158 PCT/EP2004/011943 R3
is hydrogen; or R' and R2 together with the carbon atoms to which they
are attah(;hed form a ﬁ or 6 membered heterocyclic ring; and 5 R' is
hydrogen; or halog}if* ?'d)r@gén;and C have the significance defined in
formula i; and 10 their pharmaceutically acceptable salts. Another
embodimexy ef the gisglasiugdigrgings aprocess for the manufacture of
the cogpounds of Ig)rgptfl%gl) W[%?g}%}compound of formula (11)

o1 -; and
their pharmaceutically acceptabie saits.
Such compounds are for example:
10 1-{2-(4-{2-[(B)-2~(-4-Triflnoromethylsulfanyl -phenyl)-vinyl] -oxazol-4-
yimethoxy}-phenyl)-oxazol-4-ylmethvl]- 1 H-imidazoie, or

1-[2-(4-{2-] (E}-2—(—4-Tziﬂuoromethylsu1ﬁnyl—phenyl)-vinyl] -0%azol-4-
yimethoxy}-phenyl)-oxazol-4-ylmethyl - 1H -imidazole.

15 .
Still another embodiment of the disciosure herein are compounds of formmula (I-5)
N N'NQN
y /"'}.4 T\ \e/
=N -—\\N / G
G‘f—/
formula (I-5),
wherein
20 R is halogen;
-O-alkyl;
-S-aliyl; -8(O}-alkyl; -5(0)y-alkyls
~N-alkyl;
-SP_-;.; or
25 alicyl, all alleyl groups being optionally once or several tirnes
substituted by halogen;
R* is hvdrogen; or

halogen; and
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/I~ M (CHz)" H-XY~ G 15 (formula'l), wherein B, X, Y, G, L, Mand n
have the meaning given herein before, is reacted with a compound of
formula (Ill) R-(CH2) -E (formula I111), 20 wherein R and m have the
meanings given herein and E represents a suitable leaving group; and if

WE28ta4¢8Fbr a group -NH-, a substituent (R4) may optionallydyesr2oe4/011943

introduced into said group to give a compound of formula (I) wherein R™ is
Ci.d alkyl, which is optionally substitutied-once or several times with 25
hydroxy; and if X stands for a sulfur atom, said sulfur is optionally oxidized
to giveld sulfoxide Qrsdkiene.group; and WO 2005/040158
PCT/EP2004/011943 - 23 said compound of formula (1) is isolated from
its reaction mixture; and if desired, converted into a pharmaceutically
acceptBbi@&a(t. Théoespotitithofane getieras formitida (Bevoirattached

pharmaceutically a&aeﬁﬂtablsrmeglyﬁgg%tgg%gg Rggg%%d by any
procesgsknown to bg _ Cpgcab_le for the preparation of chemically-related

compounds by the on skified it the art. Such processes, when used to

prepare the compoﬁﬁ%%ﬁformula (1), or a pharmaceutically-acceptable
salt thereof, are provided as a further feature of the disclosure herein and
are illugtrated; by the following.schemes 1 2 and 3, in which, unless

arts Iiave 1l [ QE‘HII'f&Q 1n.oor

otherwise stated, the symbols 10 have the significaice given herein
before. Necessary starting materials may be obtained by standard
procedingspbiurganic clie mistryabihespreparation of such starting
materials is described within the accompanying non-limiting examples.
Alternatively necessary starting materials are obtainable by analogous

prosetkireatiodiment of the disclosure herein is & process for the manufacture of the

compounds of formula (I), wherein a compound of formuia (I1)

/\\ W ({CH I
ek T T

o=k

- (formuja II),

—

wherein B, X, YV, G, L, M and n have the meaning given herein before,

is reacted with a compound of formula (III)
R-(CH:}5-E

{formula IIT},

wherein R and m have the meanings given herein and E represents a
suitable Jeaving group; and

if X stands for a group ~NH-, 2 substituent (R%) may optionally be
introduced into said group to give a compound of formulz (1) wherein B*
18 Cy¢ alkyl, which is optionally substituted once or several times with
hydroxy; and

if X stands for a sulfur atom, said sulfur is optionally oxidized 1o give a

sulfoxide or sulfone group; and



those illustrated which are within the ordinary skill of an organic chemist.
15 Compounds of formula (Il) are new and are also subject of the
disclosure herein Scheme 1 Ci~Cl ht. oANHO oA jcl~0/V e G xylene

Q- gEC G IV retiux 2-methyl-2-butanol V VI BBr, in é
Wél??ff-qf)?;n% (111 or HBr in AcOH or a g. HBr Cs,CCs, buan%lrzljlgc" %29%%11943

R-(CH,Imo /~I G in wherein the residue R stands for the group of
formulaR' R2 N R'G'r WO 2005/040158 PCT/EP2004/011943 -24 A
preferred method for the synthesis of compounds of formula (I) where X
denotes oxygen starts from O-protected oxybenzamides or
oxyllenzathioaiitesmelg. (1M}, iswhertinoG denoiedoxygen orasdlfur.
Condensation with 1,3-dichloroacetone yields the compound of formula

(\-sLypigal solvents for reactions gt this kind %‘af&@(RéJEff‘e’ S toluene,
bénzene,’acetone and chioroform. {Jesitedthe reaction can be carried
out under solvent free conditions. The reaction temperatures may vary

frime 50@ou 200 C.. thkkytatton 6frangroul),HrB pharmaceutically acceptable salt
5 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 compounds of formula (I}, or a pharmaceutically-acceptable

salt thereof, are provided as a further feature of the disclosure herein and are illustrated

by the following schemes 1, 2 and 3, in which, unless otherwise stated, the symbols
HY have the significance given herein before. Necessary starting materials may be
obtained by standard procedures of organic chemistry. The preparation of such
starting materials 1s described within the accompanving 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,

i5 - . . :
Compounds of formula (IT) are new and are also subject of the disclosure herein
Scheme 1
oy el s
N NH, . o \ N i N N 8
o] - - O.@_« ]/\ — - O 4 I
@ s . G
xylene Nak, 120°C
v refiux 2-methylZ-bitanol
v
vi
BSr, In CH,CH, e
or HBr i ACOH N zs(cﬁzz)mbitia]:ine Now ™
- 3 .
or ag. HBr HO~</:\>—<(’ J B ..,___j_.. R—(CH,)=C a 8
=/ 3 fclad
Ita la

wherein the residue R stands for the group of formula
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with compound (V) under basic conditions leads to intermediates of
formula (VI) 10 that can be deprotected by commonly known methods as
indicated in scheme 1 to yield the phenolic compound (lIa). In the last

wieminharbeme 1, the derivatives of formula (la) can be Obﬁwﬁgﬁ% 011943

reactions well known to someone skilled in the art, e.g. by alkylation o
the phenols of formula (lla) with compounds of formula (lll). Typically the
alkylation may be carried out in solvénts like N,N 15 dimethylformamide,
methanol, ethanol and isopropanol. Typical bases for this reaction are

sodiyrerenethate, SRliur dueridi o dithipsnstiisopromliamidesFhR denotes
L?ge%g 0L (STRSEAITES TRAY YA, HAm 206 HQ %5%%£%£%E8MH%¥@EWV),

ures make use of alkaline carbonates, as bases in.solvents like .
RSOy BRSO D S PR TS EA e 2 A Rcetone vields

terpeiempergitdbientdaling Do grbipise fare tdisapbical kivdew iylene,
alkylaiien reastiehscamndaveld khlowsfdamihié dskittedartisatiof xamelesofd out

SUCR EAVIRG G QUPS G RRORS OIBR o ANeAPIPRS.RE AACAEPSom 50°C to
es%ﬁ&’é"ﬁ??'de’ brfomlde or chloride, p-toluenesulfonate (tosylate),
me 2

anesuitonate ?rﬁegsf)?fgfe), trifluoromethansulfonate (triflate) or the

azido group. WO 2005/040158 PCT/EP2004/011943 -25 Scheme 2
Cl'~cCI _H.0-~NHSGN~_y N~EBNEB ONG xylene O G O G reflux
NaH, 120C 2-methyl-2-butenol VII VIII IX HIPd or Sn/HCI or N R-(CH,),E

111) N Hsh-JBR-(CHS)N!i\B Zn/ACOH or G NaR, OMP H G'J
( wi)th compounf (V) (under)basicl cond%tions leads to intermediates OIH formula (Vi)

that can be deprotected by commonly known methods as indicated in scheme 1 to
yvield the phenolic compound (Ila). In the last step in scheme 1, the derivatives of
formula (Ia) can be obtained by reactions well known to someone skilled in the art,
e.g. by alkylation of the phenols of formula (Ia) with compounds of formula (III).
Typically the alkylation may be carried out in solvents like NN-
dimethylformamide, methanol, ethanol and isopropanol. Typical bases for this
reaction are sodium methylate, sodium hydride or lithium diisopropyl amide. The
reaction temperatures may vary from 50°C to 150°C. Preferred alkylation
procedures make use‘of allaline carbonates as bases in solvents like ketones, for
example cesium carbonate in butanone at reflux temperature. Suitable leaving
groups (B) are those typically used in alkylation reactions and well known to the
skilled artisan. Examples of such leaving groups are, among others, the anions of
halogens, especially iodide, bromide or chioride, p-toluenesulfonate (tosylate},
methanesulfonate (mesylate), trifiuoromethansulfonate (triflate) or the azido

group.
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LiAIH4 lIb Ib R™-E or R4'-CHO, NaCNBH3 /-\N R-(CHs); NB R" G IC A
preferred method for the synthesis of compounds of formula (I) where X
denotes nitrogen starts from nitrated benzamides or benzothioamides,

“%%S%I)mg\merein G 5 denotes oxygen or sulfur. Condens%t'tolt}E\iy#gam11943

1,3-dichloroacetone yields the compound of formula (VI1II). Typica
solvents for reactions of this kind are-%glene, toluene, benzene, acetone
and chloroform. If desired the reaction can be carried out under solvent

free conditions. The reaction temp%r%turesz may vary from 50C to 200C.
Alkylation of a group 10 H- B with cc‘):meﬁr(')eund (V1) under basic conditions

leads to intermediates of formula (IX) that can be reduced by commonly
known-methods asifidjcated in scheme 2 to yieid.the amino compownd
(I1b). %@tepiﬁs@eﬁé—@ﬁ%ﬂ#ﬁ{iwﬁkj‘iﬁ f {a} a n be
obtairfed by redttionswyedl kndwn to sofneone.skiltad inthe 5 arf e.g. by
alkylation of the amines of formula (|Ib) with CORTPBUNRS of formula (111).
Typically tHg aicylation may be carried out in solvents like N,N-
dimethylformamide, methanol, ethanol and isopropanol. Typical bases for
this rea@%@iﬁgre sodium methylate, sg_déHmEh?%dride or lithium diisopropyl
amide. The reacti(;{ggleﬁpg@tqfékmaj YERY rom 50C to A50C MNEX
stands fonasubstitited=20 nigogen (NRg i the substltuen ay be
introduced'th a subsequeng, step by 0 WO 2005/040158
PCT/EP2004/011943 -26 alkylation of the compound,of formula (Ib) with
a compound R'-E, wherein R4 and E have the meaning as defined
hereinbefF?re, applying conditions as described

4E or
Re.CHO, NaCNBH, N
S R—{CH,);rlq-@_{z ]/\ B
R* G

A preferred method for the synthesis of compounds of formula (1) where X denotes
nitrogen starts from nitrated benzamides or benzothioamides, e.g. (VII), wherein G

 denotes oxygen or sulfur. Condensation with 1,3-dichloroacetone yields the
compound of formula (VIII). Typical solvents for reactions of this kind are xylene,
toluene, benzene, acetone and chloroform. if desired the reaction can be carried out
under solvent free conditions. The reaction temperatures may vary from 50°C to
200°C. Alkylation of a group

H— B

with compound (VIII) under basic conditions leads to intermediates of formula
(IX) that can be reduced by commonly known methods as indicated in scheme 2 to
yield the amino compound (IIb}. In the next step in scheme 2, the derivatives of
formula (Ib) can be obtained by reactions well known to someone skilled in the
art, e.g. by alkylation of the amines of formula (IIb} with compounds of
formula (IiI). Typically the alkylation may be carried out in solvents like N,N-
dimethylformamide, methanol, ethanol and isopropanol. Typical bases for this
reaction are sodium methylate, sodium hydride or lithium diisopropyl amide. The
reaction temperatures may vary from 50°C to 150°C. If X stands for a substituted
nitrogen (NRY), the substituent may be introduced in a subsequent step by i)
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above for alkylations, or ii) reacting (Ib) with an aldheyde R4-CHO,
wherein R4' means a residue as described for R4 but shortened by one
terminal CH2 group, 5 under conditions of reductive amination to yield

v&fﬂ?&%‘d@%ﬁ of formula (1c). The reaction is typically achieved in solvents

like acetonitrile, N,N-dimethylformamide, methanol or ethanol ahd at 11943

temperatures between 20 C and 150 C. Reducing agents typically
employed are e.g. sodium cyanoborét?n?dride (NaCNBH3), sodium
borohydride (NaBH4) or lithium aluminium hydride (LiAIH4). 10 An

altamalivenrentada sapmadnsisreifoimule (Vi isdhadotiedreionatain r*
N DEOURITR RAAEAteRLARLY ALES RIS CRMIRL IR THUR A D%iveg
achjeved by ﬁg\dard r%ﬁedures T Som oneskilled in the art, e.g. by _,.
nitASH TR HRNPESf s anFr?t":téHf%dE SR Sehere 3 -HRP-BPRIRR A
G-meears adesenas 13@hek T RS OC sHomsed WG Peragn® G4 lBryep,
X1 Rel€Hoptifiotd pNndiBe RefGdds)neSreld-doBusaiield3 of ki (190The
ba%&@i&%"i‘é@f&iﬁﬂ}%&ﬁié&@ﬂg‘s%@@d@tliﬁ'kgéfl%)mﬁesﬁ@ﬁtMeﬁi%énam;de,
prefertlgad me holgl for thedsgmheas otf comp{_)unds @fiﬁmrmﬂlaloéra yg'ui(r&e X,
deRdtes "8n Op |oﬁ%ﬂlya(’)]X| ized ST Starts Wi B amitfs’ compot dé’fmg
forAtams(RFy 2 bisraniostib Afre &g sebud sorp eh o sedede sNaGNS Hs), sodium
diazoenibyd-s&t{ 4B thatoisliteastethwith emerirideqeais solution of ethyl
potassium xanthogenate to form the

An alternative route to compounds of formula (VIII) is the introduction of a nitro

group into non-nitrated derivatives of this compound. This may be achieved by

standard procedures for someone skilled in the art, e.g. by nitration in a mixture of

sulfuric and nitric acid.

Scheme 3
N NaNO . N B < > (N
HN < > ¢ ]/\5 : NEN & 1 KSCIESI0C,H, g a B
@ aq. acid ¢ 2. 8y. KOH ¢
i X xi
R-(CH,}-E (Il} N i R (o) —-so—@-—(fNT\ 5
R-ﬁ(cmz)m—s-@——{f - it o
base G oxidart
id e '

i

strong
oxidant

N
R~ (CHyh —sa2©—<’ ]/\ B
G

i

A preferred method for the synthesis of compounds of formula {I) where X denotes
an optionally oxidized sulfur starts with an amino compound of formula (ITb).
Diazotization in aqueous acid at 0-5°C leads to the diazonium salt (X) that is
reacted with a warm aqueous solution of ethyl potassium xanthogenate to form the
substituted aryl xanthogenate that is saponified in situ to yield the thio} of formula
(XI). Alkylation with compound (IlI} may be performed as described in scheme 1.
If desired, the compound (Id) may be oxidized to the sulfoxide with agents like
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20 substituted aryl xanthogenate that is saponified in situ to yield the thiol
of formula (XI). Alkylation with compound (1) may be performed as
described in scheme 1. If desired, the compound (Id) may be oxidized to

WotbRestHfaséde with agents like WO 2005/040158 PCT/EP20Q4/@%1843 1 123

peracids, e.g. 3-chloro-benzenecarboperoxoic acid in di chlorom ethane or
2- iodoxybenzoic acid in chloroform efsiodosobenzene in toluene to yield
compound (le). Oxidation of compounds (1d) to sulfones of type (if)
requires more rigorous_conditions, for example periodic acid in

BBl Endef LAY S BEBTERRSTRAIFVEF Exidle . dithdccompbamdsiof 2-
theddistiowure rdsincaivdaioern phachasditicatlyiacorpiable HalS.RRSSESS
vélhale pharmecelagicel froRetiesa s bﬁﬁeef@fngemlg%%mﬁegroms

cQ, s mhibif the HER-signalling pathway and show anti-proliferative
a %%/%%@gbn;sgéqu%%ﬁglmep Eg(r)ngﬁ%uﬁggs%flﬂﬁeag“ig%rfbtg Te FRY&IN srelenaf

irf SHRHEPASY ¥8%nd / or prevention of illnesses with known
over-expression of receptor tyrosine kinases of the HER-family like

HER-SandunGRR dRblueshasialiningbr tharanyand( aLsYantian
0 HL@&%Q%? mentioned a{acgf\/e1 The activity of the present compounds as
ER-signalling pathway innibitore & e JRS (il By Hk sAGhGRgPounds

bisibeficalitsshlER s meling destripionand54amellaftiymaiiiung:  actvity.
C@g@%&ﬁ?lkﬁ@%w@&sy'H}f%ﬁ%ddﬁc%ﬁ’ﬁ\ﬂé 1649, 22 %%u . 2 T therqp:

giutamine, 100 u/ml Penicillin, 100 pg/ml Streptomycin. For the assay
&S WErareLEwiey iof 3Hueten Bithd v euisHEreln, ¥ thespamerosine
miidises of the Im@;tfmywm prds{d iggﬂﬂi{ghﬁ@émml\gsg@omysgls h/}i%éll%;@rapy
a | ncentrations ranging from t0 0.15n
cgﬁfgﬁ?%%én%{gf%qdql Lte 3;{;33%}11 g dﬂgggﬁ%e MTT assay was done mainly
aCberskirigito thatingireetions:apthed an HarLerAGel g@%@&aﬂ%mﬁ is
w;&g%t@gp%%%%rbgwm@@, in brief, MTT labeling reagent

was added to a final concentration of 0.5'mg/ml, added and incubated for

4 hrs at 37 C, 5% CO02. During this incubation time purple
Assay description

A549 cells (human lung carcinoma cell line) were cultivated in RPMI 1640, 2.5 %
FCS, 2 mM glutamine, 100 u/ml Penicillin, 100 pg/mi Streptomycin. For the assay -
the celis were seeded in 384 well plates, 900 cells per well, in the same mediocm. The
next day compounds (dissolved 10 mM in DMSO) were added in various
concentrations ranging from 3 uM to 0.15 nM {10 concentrations, 1:3 diluted).
After 5 days the MTT assay was done mainly according to the instructions of the
manufacturer (Cell proliferation kit I, MTT, from Roche Molecular Biochemicals).
In brief, MTT labeling reagent was added to a final concentration of 0.5 me/ ml,
added and incubated for 4 hrs at 37 C, 5% CO2. During this incubation time p;rpie
formazan crystals are formed. After addition of the solubilization sotution (20%
SDS in 6.02 M HC) the plates were incubated overnight at 37 °C, 5% CO2. After
careful mixing the plates were measured in Victor 2 (scanming multiwel]

spectrophotometer, Wallac) at 550 nm.

A decrease in number of living cells results in a decrease in the total metabolic
activity in the sample. The decrease directly correlates to the amount of purple
color resulting from the solubilization of the purple formazan crystals.
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25 formazan crystals are formed. After addition of the solubilization
solution (20% SDS in 0.02 M HCI) the plates were incubated overnight at
37 C, 5% CO02. After careful mixing the plates were measured in Victor 2
(scanning multiwell spectrophotometer, Wallac) at 550 nm. A decrease in

WO dHH6Hliving cells results in a decrease in the total metabotice 047011943

activity in the sample. The decrease directly correlates to the amount of
purple color resulting from the solubffzation of the purple formazan
crystals. WO 20Q5/040158 PCT/EP2004/011943 -28- Cells: A549 : 900
celissin 60" ul per well of 384 well plate (Greiner) Medium : RPMI 1640,
2.5 % FECS, glutamine, pen/ str ep. Incubate 1 day at 37 C 5 Induction : -
d‘.r‘iﬁ%ﬁ%&%@%‘ﬁo@?ﬁ& A OS85 wel piafMiGraizepl DMSO, dilute 1:3 -
Aderug of Rk peiing dirufich, ahwam 88, hofsnaedium - Add 10 pl of
dompeundddiution 0 60 | medium in test plate + 0.3 % DMSO per well 10
- Incubate 12D h (5 days) at 37 C, 5% CO, Analysis : Add 74l MTT
(’gxﬁ%/nl](i)/r\{v_ell), incubate 4 h at 37 C - Add 30 | lysis buffer (20% SDS, 0.04
i per well 15 - Incubate overnight at 37 C Measurement : Victor 2;
550 'Rt issrefermaron it O565Ras dbne mding XLFDMVADRESIIS:3
Examplesu @b BoAipdArd Wlhi2odGow 1o 95 11l of medinm
- Add 10 u! of compound dilution to 60 wl medium in test plate 0.3 % DMSO
per well

-~

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

Analysis :

Add 7 Wl MTT (5mg/ml/well}, incubate 4 1 at 37 °C
- Add 30 pl bysis buffer (20% SDS, 0.04 N HCI) per well
- Incubate overnight at 37 °C

Measurement ;
Victor 2; 550 nm

Determination of I1Cs, was done using XL-fit.

Resulis :

’ Exampies 1Cs; A549 [nM]
46

46
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The compounds disclosed herein and their pharmaceutically acceptable salts can be

used as medicaments, e.g. in the form of pharmaceutical compositions.
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‘waxes, fa

46445 c69 67 737 870 9~11 1060 The compounds disclosed
herein and their pharmaceutically acceptable salts can be used as
medicaments, e.g. in the form of pharmaceutical compositions.- WO
2005/040158 PCT/EP2004/011943 29 The pharmaceutical compositions

WO B& 58 ministered orally, e.g. in the form of tablets, coatEd/ EBMH) 11943

dragees, hard and soft gelatine capsules, solutions, emulsions or
suspensions. The administration can2however, also be effected rectally,
e.g. in the form of suppositories, or parenterally, e.g. in the form of

inisetian solusions: Theahavemantioned-pharmagetlical compasitions, ¢
can lb% ogg?lgedbgyspr?&ggsag% > the compoun s disc sed"herein with

phgrﬁ'\aéeqﬁcﬁly“ihéﬁ, RGTyARTR Bl 0P g AT LA raRS | acioss oBarutiatens
OPHEHVATVeSs thare Sfl raliststE ari caibi d UETES, Saits ndfeelikecaivbeg. in

usedpfar ehamplarassuchyersrierifor: fablets. enated iablets, dragees
and hard gelatine capsules. Suitable carriers for soft gelatine 10 capsules

afthefab@xanepitnve gatable ik Ve daih: SemMibsid.and 169 LH%&QMQS
apd the at. Dﬁp{gggingdohn the na%ur of the active substance no carriers
n

are, howeve ol RS GF el geTa iR ejs Qler ganic

‘ ever, usue?ﬁy requwea/}it
Sthteste kagierscfon thelprodenttiviveofbolutions anchsyusps are, for
exansple Jiater, nalvalsglycerob: wedetahle ol and the like, Suitable .,
CHLIELs 19 supposiaries aje, for example, Lo nlral or haidened die,
'atS Semiiiquid ordiguid potyors and tHe ke THE phgmidi ettfcH®
COFRPBSItohs VarkamBle o Eonein preserfisvesn solitolitebisuid polyols
stalsilizerskwebipgragents; erulsifiers sswecteners0olaratsy carriers are,
however, usually required in the case of soft gelatine capsules. Suitable carriers for
the p_roduction of solutions and syrups are, for exampie, water, polyols, glycerol,
vegetable oii and the like. Suitable carriers for suppositories are, for example,

natural or hardened oils, waxes, fats, semi-liquid or liquid polvols and the like.

The pharmaceutical compositions can, moreover, contain preservatives,

solubilizers, stabilizers, wetting agents, emulsifiers, sweeteners, colorants,
~ . 1 ' 1 o~ ) i

flavorants, salts for varying the osmouc pressure, buffers, masking agents or

antioxidants. They can also contain still other therapeutically valuable substances,

Preferred pharmaceutical compositions comprise the foliowing:

a) Tablet Formulation (Wet Granulation ):

item | ingredients mg/tablet
1L J Compound of formuta (I) |3 | 25 f 100 | 500
2. 5 Lactose Anhvdrous DTG 125 105 |30 150
15| Sta-Rx 1500 6 6 L6 30 ‘
4, | Microcrystalline Cellulose | 30 | 30 } 30 150 |
5. Magnesium Stearate ‘ 1 i ] 1
Total 167 1167|167 831




10

20

flavorants, salts for varying the osmotic pressure, buffers, masking agents
or antioxidants. They can also contain still other therapeutically valuable
substances. 20 Preferred pharmaceutical compositions comprise the
following: a) Tablet Pormuiation (Wet Granulation): Item Ingredients

WHhEMEEE. compound of formula (1) 15 125 100 500 2. LRCIOEE2004/011943
Anhydrous DTC 125 105 30 150 3. S,,-Rx 1500 6 6 6 30 4.
Microcrystalline Cellulose F 30 30 30350 5. Magnesium Stearattil111
Total 1 167 1167 167 831 WO 2005/040158 PCT/EP2004/011943 -30-
‘Mf@put1 g‘t:y&irn D%rlpcee ure: 1. Mix items 1, 2, 3 and 4 and granulate with
purified water.” .?)Cry the granules at 50C 3. Pass the granules through
suitable milling equipment, 5 4, Add item 5 and mix for three minutes;
compreés:anmassuitablengressd d) Cpsuiei-ptmflationsi. [tem Ingredients
| mg/capsule: k-LRmpoundof formula (1) 15 25 100 500 2, Hydrous
Lactosg 158 123 148 3, Corn Starch 23.35 40 70 4, Talc 10 1510 25 5.
M?signe%lmlrsrn;tCsz t’éﬁpaut”gsff‘lﬁr%§f8 %f%fo%‘ J50°366 858" Manufacturing
Pr%cedz’u‘iyé TEP P Wik RENE Drocant 3t S SOREHOMB@Y R 30 smnutes.
2. Add items 4 and 5 and mix for 3 minutes. 3. Fill into a suitable capsule.

b) Capsule Formuiation: :

Item | Ingredients mg/capsule |

| Cormpound of formula (I} |3 25 100 500 [
2| Hydrous Lactose 159 123 148 ]
13| Corn Starch 25 35 40 0|
(4 | Taic 10 15 10 5|
i 5. | Magnesium Stearate Pl 2 [ 2 5 ]
| | Total 200 200 300 500

Manufacturing Procedure:

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

Add items 4 and 5 and mix for 3 minutes.

[

Fill into a suitable capsule.

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

administration form togsther with one or more therapeutically inert carriers.

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

such as cancer in humans or animals and for the production of corresponding
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woPiRdHesag, which comprises bringing one or more compoy

Medicaments containing a compound of the disclosure herein or a
pharmaceutically Ic acceptable salt thereof and a therapeutically inert
carrier are also an object of the disclosure herein, as is a process for their
disclosure herein and/or pharmaceutically acceptable salts ar/%m?w U11943
desired, one or more other therapeutlcally valuable substances into a
galenical 20 administration form toge er with one or more therapeutically
inert carriers. In accordance with the disclosure herein the compounds of
the=disoiosure Aereinmsawetibasdheirrphamacetiically actepiabie:sadts of
afermsefub i thesentroborpravention of llagsses.Based on their
HER-signalling pathway inhibition and their antiproliferative activity, said
com Illmdsc:—,tre us?ful fort e treatment ofél %eas 5 such as _cancer in
U AP ST EIR S 0 tHE SO ALICHEH '8P L Sad B g Hipesiing of the
z@g@mi&&mafr@m@e@m@mtmm meémamems appendlgisagens. It is
dERERHR PNMATRNAIBRIGNS SHERasANpeQS ﬁggggyx%g%t)%ﬁf?%lﬁt%m

age and/or individual state of health. The following examples and
rErBrEeeton e p it aliths dry'aseraheiitanding of the disclosure herein,

the true scope of which is set forth in the appended claims. Itis 5

ubxtenstindd that modifications can be made in the procedures set forth

Withpuas.- Qeﬁﬁttm@iim%m §agﬂvgtm§y@sﬁ%4rah§{@&tb;§xq,m@ il
Loled-t a2 (- Methgxy:phenyl)-vinyl)

-oxazol-4- ylmethoxv[ p envu oxazol 4-yimethyl)-1H-[ 1,2,3) triazole 10
15.12 g (100.0 mmol) 4-Methoxy-benzamide, 15.24 g (100 mmot) 1,3-

| diéhléroacét@ﬁé amdntb0 ﬁﬂM@}W-W@F@ah’éét,atIﬁaﬂﬂx gerfipératurerfor 24-

haiiioeebiipYeus Jasorakofnaiesbykuse.0t saReamplancitan. Anether,
10.8d: iahioroaesianealg %ddae%nds*tett@gﬁ%' 0% of 13-

ﬁ{i tional 24 h. After r val of solvents in vacuo, theresi

ARSI S OF AT s T7.16 SRENRCr i e B Pt Afer
dFfERio e sPTERT i (0596) DTriofovnatni-Rudtah sthiopphemyb)/oxazole
asniartsokeysmelting.aii86h8 2 H2MMR 1400MH2: 26-DMBRITST 3-83(S,
Sﬁle@%@hé}rﬁ%éﬁc ngxlf'&nz%(gng at 80-82°C.

H-NMR{400MHz D.-DMS0O}: 8= 3. 83(s, 3H, OCH3), 4.72(s, 2H, CICH,), 7.08(d,
2H, Ar-H), 7.91(d, 2H, Ar-H), 8.19(s, 1H, oxazole).

A suspension of 3.59 g {25 mmol) 4-chloromethyl-2-(4-methoxy-phenylj-oxazole,
2.59 g (37.5 mmol) 1H-{1,2,3]triazole, 0.41 g (2.5 mmol) potassium iodide and 1.5
g (37.5 mmol} sodium hydroxide (NaOH) in 50 m! 2-methyl-2-butanol was stirred
at 120°C for 5 h. After evaporation, the residue was gquenched with water and
extracted with ethyl acetate. The extract was dried, concentrated and purified on
silice. Elution with ethyl acetate yielded 4.1 g (64%) 1-|2-(4-methoxy-phenyl}-
oxazol-4-ylmethyl!-1H-{1,2,3]triazole as white crystals, melting at 126-127°C,

MS: M = 257.2(API+)

'H-NMR(400MHz, Ds-DMSQY: &= 3.82(s, 3H, OCHa), 5.60(s, 2H, CH,), 7.08(d,
2H, Ar-H), 7.76(s, 1H, triazole}, 7.88{d, 2H, Ar-H), 8.18(s, 15, triazole}, 8.20(s, 1H,
oxazole. '
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2H, Ar-H), 7.91(d, 2H, Ar-H), 8.19(s, 1H, oxazole). A suspension of 5.59 g
(25 mmol) 4-chloromethyl-2-(4-methoxly-phenyl)-oxazole, 20 2.59 g (37.5
mmol) 1H-[1,2,3)triazole, 0.41 g (25 mmol) potassium iodide and 15¢g
13109 sodium hydroxide (NaOH) in 50 m! 2-methyl- 2 I B 043

stlrre at 120C for 5 h. After evaporation, the residue was quenc with
water and extracted with ethyl acetate. The extract was dried,
concentrated and purified on silica. Eltftion with ethyl acetate yielded 4.1

g (64%) I-[2-(4-methoxy-phenyl) 25 oxazol-4-ylmethyl)-1H-[1,2,3)triazole
as Wbdﬂe:tﬁ:cﬁysiaﬂ melirng aind®Hb2d L tridtSill =250 2(ARI bromethane was

1H 1PGERMSR 1853182udbh QEEIS), 31@04%%1?&1 CHR) 4.

anfg 5”%5 ny I37xa766 Xaz %‘*%%%%o@zé%@%%cﬁeﬁé@éﬁ% 1%??}?5”0'

-3mt§6nfno"ﬁbéf Teacti o (SBIS HBBShe T driBrSMIERLifE@aem temperature,
dictlarondthaneed/as idrohpedwduninghbbemindotasiicexbolhoofutiashed 50k

9 (1§ merab zlnhzaﬁ‘ﬂu‘;ted to pH 6.5 wr{h 6 N hydrochloric acid (HCJ), Extraction
metgy R oz Y Aol nicgaldehbie

me ane. The reaction m|x as stlr ﬁd\ie nlg oom mperat
AL SRMPEG eSS cael 't'r‘i’é HfGEolid Shase made basic with NaOH,
Washed with ethyl acetate and adjusted to pH 6.5 with 6 N hydrochloric

acigig-Q1): Exstragtion with ethyl acetate yielded 3.76 g (80%)
4-(4-[1,2,3]triazol-lI-ylmethyl-oxazol-2-yl)- phenol as white crystals, melting

t169-174C. MS: M = 243 .2(API+) 10 'H-NMR(400MHz, D6-DMSO):
c ol rathrisy pe e 28 R R RS A A, S 11,

Ar-Hi)azeiq)@@ﬁ ARz bl StHiE26185 ] 1oEels, tikr ol 1.0A Yt BheObt ).
0.121 g (0.50 mmol) 4-(4-[1,2,3]triazol-I-ylmethyl-oxazol-2-yl)- phenol and

018 g nmel segum FRrhanaledn A ML RURNORS HAR SIEED Al 5 -

60C for hen (BL 5 9 Q i

ISP AN o B 5 T ROy oA g e

(0.56° ﬁurﬁmﬁ@ofags.&hqqo%h@é \&eﬁ%%)d 4-Spirrgabaoc] EoAtmeibey-

overhaight-vAfierevaporaibn.oi’ gribwaterwispaddadm iodide were added and
stirring at 60°C continued over night. After evaporation, 15 ml water was added
and the mixture extracted with two portions of 15 ml ethyl acetate. The combined
organic layers were washed with IN sodium hydroxide and water, dried over
sodium sulfate and evaporated to give 182 mg raw material which was purified on
silica. Elution with heptane/ethyl acetate 1:10 vielded 78 g (34%) 1-[2-(4-{2-[2-
((E}-4-methoxy-phenyl)-vinyl]-oxazol-4-ylmethoxy}-phenyl)-oxazol-4-ylmethyl]-
1H-{1,2,3]triazole as white crystals meiting at 178°C.

MS: M = 456.4(API+)

"H-NMR{400MHz, Ds-DMSQ): 8= 3.80(s, 3H, OCH,), 5.09(s, 2H, CH,), 5.60(s,
2H, CHy), 6.97(d, 2H, Ar-H), 7.00(d, 1H, =CH), 7.19(d, 2H, Ar-H), 7.48(d, 1H,
=CH), 7.66{d, 2H, Ar-H), 7.76(s, 1H, triazole), 7.90(d, 2H, Ar-H), 8.19(3s, 3H,

triazole, 2 oxazole).
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and the mixture extracted with two portions of 15 ml ethyl acetate. The
combined organic layers were washed with IN sodium hydroxide and
water, dried over sodium sulfate and evaporated to give 182 mg raw

wihaletiglodsich was purified on 20 silica. Elution with heptang/eiipliaseiaies
1:10 yielded 78 g (34%) 1-[2-(4-{2-(2-
((E)-4-methoxy-phenyl)-vinyI]-oxazoI:Ag-zyl_methoxy)-phenyI)-oxazoI-4-yImet
hyl]- 1H-[1,2,3]triazoleas white crystals melting at 178C. MS: M =
456.4(AP1+) 'H-NMR(400MHz, Dr-DMSO : 6= 3.80(s, 3H, OCH3), 5.09(s,
2HEGR2)e 5.60(x, 25 2H, CH2), 6.97(d, 2H, Ar-H), 7.00(d, 1H, =CH),

t7 1&(? (al';léf(()'Eﬂ). -(4- 45@1&6’511&533}} gh@ﬁtfr@ vallilylﬁzbﬁialzélzﬁﬁﬁvsﬂgdxy}-

ria o e azole, 2 oxazole

206’ "(lgdb“sz Pz%H%uon%ﬁ?? %1;3 E%ample 2 1- [2-(4-{2-

(E)-2-(4- Trlfluoromethoxy phenyl)-vinyl]-oxazol-4-yImethoxy}-
phenyhioxazeit Qyitheth (954 Frojal )28 (ridZbk thapakturtmstiooragp(@ 50 -
mnﬂﬁgxﬁi(ﬂr{ﬂ-@a @Erﬂ'ﬁw(ﬂM&E%tha&%ﬁ#&)@;phﬂ@l@ﬁd@ WA girred at
(0-38.mg C&?'umartmat% 120 grﬂ (danansy1es SUHRH A B0Ter. (1

30 th 4-chl t 2- trifl )
RN eSS RS Y SHEATE (99 o O el GBIBRL, pgtassium

|od1dé1@¢eﬁeraaé|@ml and %tmrrﬁgaaé%‘ts“cceeﬁﬁﬁ%av@vérahfg tggfgwgporation, 15
evapprafienwibaddkivater thiasnaddedeanddhd witkiure extractedivith sv@thyl
porfiqns ofrd2 mheiavk ]oggaﬁﬁt fergb@rﬁqwmg@%%gﬁm G lByer $YEERide and
washed wijth leVSOdI ?a t ng wat g(gleg over s¢ cg%% )sylfat&
and”é\ﬁi\% Yated to Sgolve 03 p[%ra(fa{ £

2. (@)LAEQMMBMQW?}WW |W]ﬂ -oxazol-4-ylmethoxyi-phenyl)-oxazol-

-oxazoidyihatdeptyd-4drrphe exhgiol ydlyimetyspi)sl ki ting 8linazoE @s
light yellow crystals melting at 166-172C. MS: M = 51.0.4(API+) 15

H-%gg% , QﬁfMSO : S=5.11(x, 2H, CH2), 5.60(s, 2H, CH2),

7188 21, r'-éi‘)\, 32(d, 1H, =CH), 7.40(d, 2H, Ar-H), 7.57(d, 1H, =CH),

7.75(s, 1H, triazole), 7.88(dd, 4H, Ar-H), 8.17(s, 1H, triazole), 8.21(s, 1H,

OxaAGIN)VB AR HE De-DMSOY: 8= 5.11(s, 2H, CH), 5.60(s, 2H, CH,), 7.19(d, 2H,
Ar-H), 7.22(d, 1H, =CH), 7.40(d, 2H, Ar-H), 7.57(d, 1H, =CH), 7.75(s, 1H,
triazole), 7.88(dd, 4H, Ar-H), 8.17(s, 1H, triazole)}, 8.21(s, 1H, oxazole), 8.25(s, 1H,

oxazole).

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

A mixture of 0.121 g (0.50 mmol) 4-(4-[1,2,3]triazol-1-ylmethyl-oxazcl-2-y1)-
phenol and 0.10 g (0.30 mmol) cesium carbonate in 10 ml butanone was stirred at
60°C for 30 min, then 0.160 g (0.50 mmol) d4-chloromethyl-2-[2-{4-
trifluoromethylsuifanyl-phenyi)-vinyl]-oxazole and 0.083 g (0.50 mmol) potassium
iodide were added and stirring at 60°C continued over night. After evaporation, 15
ml water was added and the mixture extracted with two portions of 15 ml ethyl
acetate, The combined organic layers were washed with 1N sodium hydroxide and
water, dried over sodium sulfate and evaporated to give 253 mg{96%) 1-12-(4-{2-
{2-((E)-4-trifluoromethylsulfanyl-phenyl)-vinyl]-oxazol-4-ylmethoxy}-phenyl)-
oxazol-4-ylmethyl]-1H-[1,2,3]triazole as light brown crystals melting at 172-
173°C.
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oxazole). Example 3 20 1-[2-(4-{2-[
(E)-2-(-4-Trifluoromethylsulfanyl-phenyl)-vinyl]-oxazol-4-
ylmethoxy}-phenyl)-oxazol-4-ylmethyl]-1 H-[ 1,2,3]triazole A mixture of

0 mmol) 4-(4-[1,2,3]triazol-1-ylmethyl-oxazol-2- lf

“%%&2)% é%% mmol) cesium carbonate in 10 ml butanone walysp s’ﬂErEgrg]?/ %93
60C for 30 min, then 0.160 g (0.50 mmpl) 4-chloromethyl-2-[2-(4 25 tri fl
uoromethylsulfanyl-phenyl) -vinyl] -oxazole and 0.083 g (0.50 mmol)
potassmm iodide were added and stirring at 60C continued over night.
iporatioht’ s ml water was added and the mixture extracted with

two portions of 15 ml ethyl acetate. The combined organic layers were

Wd&hﬂmMDéM%dmwxﬂiB@NsVZ?«IGGPQNQ%QV@QQO@HQ}‘ sulbageon,

%(e%i 4-trif l@?}%ﬂ%gﬁsu &6(@11)%% ]{(;)X?;ZO H1n¢ertﬁlgx77° :}
ol it ARl )4” Sl T Browh pierhio Lied

17¢xa1@8c. WO 2005/040158 PCT1EP2004/011943 -34- MS: M =
526.4(APl+) 1H-NMR(400MHz, D6-DMSO : 6= 5.12(s, 2H, CH2), 5.60(s,

2He,GHAL 7.19(d, 2H Ar-H), 731(d 1H =CH), 7.59(d, 1H, =CH), 7.74(d,
2H, Ar é% 7.1 iazole),. 4H Ar-H), 8.18(s, 1H, triazole),

8. ilkz-i?ruf? B}e&% &y gt Yé% e ROk DR

(Emgl}vmebﬁov#éﬁﬁlwlﬂyﬁWMMWméazm 4-ylmethoxy}-
phenyl)-oxazol-4-yhnethyl]-1H-[ 1,2,3]triazole A mixture of 0.121 g (0.50

mrno&&t(ée[%ﬁ@?ltfnazgolcégdmﬁmafﬂyomqlx%xﬁ)m;%pm SAEARH KdiD-y1)-

rbon e in.10 ml butano red at 60C, for
30 R IRED L1 B AP ST 4 , anone was S a
mfﬁﬁoﬁ?onﬁ%fthﬁ ph@ﬁw) Hs91]-8x0l€ antr T 0837 LD S IRE phtassidns-
iodidiguevere thgdpikayith stiryihgat 610 GrebhiiAtied e nmight. paftesium iodide

evapey %HQEH 3RdMiirring at 60°C continued over night. After evaporation, 15 ml

water was added and the mixture extracted with twe portions of 15 ml ethyl acetate.

The combined organic layers were washed with IN sodium hydroxide and water,
dried over sodium sulfate and evaporated to give 220 mg raw material which was
purified on silica. Elution with heptane/ethyl acetate 1:10 yielded 129 mg (52%) -
[2-(4-{2-[2-({E}-4-trifluoromethyl-phenyl)-vinyl]-oxazol-4-ylmethoxy}-phenyl -
oxazol-4-ylmethyl}-1H-[1,2,3]triazole as white crystals melting at 170°C.

MS: M = 494 4(API+)

‘H-NMR(400MHz, De-DMSQY: 6= 5.12(s, 2H, CH,), 5.60(s, 2H, CH,), 7.19{d, 2H,
Ar-Hj, 7.34(d, 1H, =CH), 7.62(d, 1H, =CH), 7.75(s, 1H, triazole), 7.76(d, 2H, Ar-
H), 7.90(d, 2H, Ar-H), 7.95(d, 2H, Ar-H}, 8.17(s, 1H, triazole}, 8.21(s, 1H, oxazole),
8.29(s, 1H, oxazole).

Example 5
1-[2-(4-{2-[{(E)-2-(4-Chloro-phenyl)-vinyl}-oxazol-4-ylmethoxy}-phenyl)-oxazol-
4-ylmethyl]-1H-[1,2,3]triazole

A mixture of 0.121 g (0.50 mmol} 4-(4-11,2,3)triazol-1-ylmethyl-oxazol-2-y1)-
phenol and 0.10 g (0.30 mmol) cesium carbonate in 10 ml butanone was stirred at
60°C for 30 min, then 0.127 g (0.50 mmol) 4-chloromethyl-2-{2-(4-chloro-
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water was added and the mixture extracted with two portions of 15 ml
ethyl acetate. 15 The combined organic layers were washed with IN
sodium hydroxide and water, dried over sodium sulfate and evaporated to

W%i‘iﬁ@gﬂﬁ}g raw material which was purified on silica. EIUMMOMH%S

heptane/ethyl acetate 1:10 yielded 129 mg (52%) 1- [2-(4-{2-
[2-((E)-4-trifluoromethyl-phenyl)- vmylg -0xazol-4-ylmethoxy} -phenyl)-
oxazol-4-ylmethyl]-1H-[1,2,3]triazole as white crystals melting at 170C. 20
MS: M = 494.4(API+) 'H-NMR(400MHz, D6-DMSO): 6= 5.12(s, 2H, CH2),
5. 6RBYIZHI T T2019 (eh DB SARH) 57 8] g tasehrn), mcquvqﬂac&ﬂ@qhand
7. 43iSnd b gd%@@%tlz%g(gv@mzﬁ{t IJtcf . ORshratibrA i/ vabée vk added
Arn s Rl SRR R tﬂtigé%@@mﬁe%ﬁ,(ﬁaéem@moésmﬁed

1- FZWWQEFZ“(WCW%PS%WéWyI}I\I/lﬁﬁ’/ﬁ“ﬂ)‘?a%ij%’}%ﬁeﬁﬁd § edr“{ﬁl o?’aer

zodedinimedifiat-dnHl efp @ 8iitiagbie 32 migwe @iﬁtﬁllﬂf‘-@“{g 3G d on

4-(hld, %@E@ﬁ@irﬂﬂéﬁi%@bgﬂﬂxa‘l@da&w)}mheﬁeﬂair&dxﬂ; wegoomaiammnzz-
gﬁg%ﬁ bona i Qi bs&mwmm ?%1%@ 0.60¢0for g{g;o -

moI) chI thyl- 24 8p ro WO 20
Pdﬂéb%@?ﬁ%@i@fﬁ” hijgy ﬁ?ﬁ‘eﬁ I)r’Qﬁ L&zoie and 0.083 g (0.50 mmol)

potassium iodide were added and stlrrlng at 60C continued over night.
Afteisevaparatiya.P1s)ml water was added and the mixture extracted with
two portions of 15 mI ethyl acetate. The combined organic layers were

washed with IN sodip OXI t
vapOrater ity r%wm CTE{ %v%(\{s urlﬁ(&%}{LI ﬁ%ﬁ%{

Elmroﬁmw%bté%/étﬁ% addtde 2o %éﬁééd%@?ﬁg k‘I‘W SUPXECEPE

((Ei4zchiproAsheryi)-\Aim)s X dI- 28y imetHox§i 7 (s, 1H, tiazole), 8.21(s, 1H,

-phﬁgy&gxgggy l4ryimgthully. 1H-[1,2,3]triazole as white crystals melting at
208-210C. MS: M = 460. 3(API+) 10 1H-NMR(400MHz, D-DMSO : 8=
5.11.(s, 2H, CH2), 5.60(s, 2H, CH2), 7.18(d, 2H, Ar-H), 7.20(d, IH, =CH),
7.mglﬂ-$\r H), 7.53(d, 1H, =CH), 7.75(s, 1H,

1-[2-(4-12-[(E}-2-(2- Fluoro-4—tr1ﬂuor0methyl phenyl) -vinyl}-oxazol-4-

yimethoxy}-phenyl)-oxazol-4-ylmethyl]-1H-[1,2,3]triazole

A mixture of 73 mg (.30 mmol; 4-(4-11,2,3)triazol- 1-yimethyl-oxazol-2-y1)-
phenol and 65 mg {0.20 mmol) cesium carbonate in 7 ml butanone was stirred at
60°C for 30 min, then 92 mg (0.30 mmol) 4-chloromethyl-2-{2-(2-fluoro-4-
trifluoromethyl-phenyl)-vinyl}-oxazole and 50 mg (0.30 mmol) potassium odide
were added and stirring at 60°C continued over night. After evaporation, 15 ml
water was added and the mixture extracted with two portions of 15 ml ethyl acetate.
The combined organic layers were washed with IN sodium hydroxide and water,
dried over sodium sulfate and evaporated to give 160 mg raw material which was
purified on silica. Elution with heptane/ethyl acetate 1:10 yielded 85 mg (55%) 1-
{2—(4~{2-[2—((E)—2~ﬂu0r0-4—triﬂuoromethy}—phenyl)-vinyl]-oxazol-tinylmethoxy}~
phenyl)-oxazol-4-ytmethyl]-1H-[1,2,3]triazole as white crystals melting at 152~
154°C.

MS: M = 512.4(API+)

'H-NMR{400MHz, Ds-DMSO}: 8= 5.13(s, 2H, CHy), 5.60(s, 2H, CH), 7.19(d, 2H,
Ar-H), 7.40(4, 1H, =CH), 7.60(d, 1H, =CH), 7.64(d, 1H, Ar-H), 7.76(s, 11,
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triazole), 7.76(d, 2H, Ar-H), 7.90(d, 2H, Ar-H), 8.17(s, 1H, triazole), 8.21(s,
IH, oxazole), 8.25(s, 1H, oxazole). Example 6 15 1-[2-(4-12-
[(E)-2-(2-Fluoro-4-trifluoromethyl-phenyl)-vinyll-oxazol-4-

wim @g‘é&}phenyI)-oxazoI-4-yImethyl]-l H- [ 1,2,3] triazole A mixture of 73
mg T)O. m

mol) 4-(4-[1,2,3]triazol-1-ylmethyl-oxazol-2-yl)- plienoland 65+
mg (0.20 mmol) cesium carbonate in 7l butanone was stirred at 60C for
30 min, then 92 mg (0.30 mmol) 4-chloromethyl-2-[2-(2-fluoro-4 20
trifluoromethyl-phenyl) -vinyl] -oxazole and 50 mg (0.30 mmol) potassium
iodfirzolperd didedtantr Sarrin§Ue688, contihudel twar Highbs Afte.18(s, 1H,
evaparasion, 216, mH waiesiwas dddadianchible )mixture extracted with two
portions of 15 ml ethyl acetate. The combined organic layers were

Wﬁhed Yvi;h IN sodium hydroxide and water, dried over sodium sulfate
AmMpie

a ted to give 160 mg raw material which was 25 purified on
Siia Hatio it RiAHeTemgaLBhe Y- Tyl cRIas S Wi sy 1- | 2-

(4plRapR- ik o24lubnetityifiliHorbdiinidzphenyl)-vinyl]
-oxazol-4-ylmethoxy}- phenyl)-oxazol-4-ylmethyl]-1H-[ 1,2,3,]triazole as

j Iti -154C. MS: M =512.4 I+
R Bl B A feapd Rl gt b IORD 0 pmg) 1.
7. fohlosppcergoe pnd AR drhigetorgiyere sBTE L, ORIy B ARHITE HOT AT 44y
7.78(s, Hreki 02 005/040188 £C TVEPR004]01hE92 8.0-36 (isavle)4 Toritaky-

1HhAERR H deid 18, oAloh) 2 &6 Fro phitle - ENd S dBLsidtH, triazole),
8.21(s, 1H,_ oxazole), 8.31(s, 1H, oxazole). Example 7 1-[2-(4-{2-]

(E)-2-(4-Trif ethyl- I-vinylé—oxag{ol-éé%lmetho }- 5 phe
: S

A RIS b S SEad by 1 ST 5.7,

4-Niditheithibbehzimidé;Ha. 73 Y 4120, i) 1.4 dichloroadetdaelandH,

408Hl. acetone were stirred at room temperature for 3 days. The

precipitate was isolated and dried, yielding 21.0 g (quant.) 4-methoxy-
Cyclization was achieved by heating of 21.0 g of the aforementioned intermediate to
200°C for 15 min. The solidified melt was triturated with ethyl acetate, filtered and
dried to yield 18.33 g {95% overall) 4-chloromethyl-2-{4-methoxy-phenyl)-thiazole
as light brown solid, melting at 125-128°C.

'H-NMR(400MHz, De-DMSOY): 8= 3.83(s, 3H, OCHs3), 4.85(s, 2H, CHa;), 7.03(d,
2H, Ar-H), 7.72(s, 1H, thiazole), 7.89(d, 2H, Ar-H),

A suspension of 1.50 g {6.3 mmol) 4-chloromethyl-2-{4-methoxy-phenyl)-thiazole,
0.65 g (9.4 mmol} 1H-[1,2,3]triazole, 0.11 g (0.63 mmol) potassium iodide and
0.37 g (9.4 mmol) sodium hydroxide in 20 ml 2-methyl-2-butanol was stirred at
120°C for 5 h. After evaporation, the residue was quenched with water and
extracted with ethyl acetate. The extract was dried and concentrated to yield 1.4 ¢
(82%) 1-[2-{4-methoxy-phenyl)-thiazol-4-ylmethyl]-1H-[1,2,3]triazole as beige
crystals, melting at §9-94°C.

MS: M = 273.3(API+)

'H-NMR{400MHz, Ds-DMSQY: 8= 3.82(s, 3H, OCHs), 5.76(s, 2H, CH,), 7.04{4,
2H, Ar-H), 7.56(s, 1H, triazole), 7.77(s, 1H, triazole), 7.85(d, 2H, Ar-H), 8.22(s, 1H,
thiazole).
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thiobenzimidic acid 3-chloro-2-oxo-propy! ester hydrochloride. 10
'H-NMR(400MHz, D6-DMSO : 6= 3.50(d, 1H, SCH2), 3.81(d, 1H, SCH2),
3.87(s, 3H, OCH3), 4.00(t, 2H, CICH2), 7.13(d, 2H, Ar-H), 7.97(d, 2H,

éz&i%{(}%g@(br 1H, NH). Cyclization was achieved by heatjng 920,995

orementioned intermediate to 200C for 15 min. The solidified melt
was triturated with ethyl acetate, filteregl-and 15 dried to yield 18.33 g
(95% overall) 4-chloromethyl-2-(4-methoxy-phenyl)-thiazole as Iight

solld é’[l at 125- éﬁﬁ%%'H N%%J%ﬂ}zﬂfﬁ DI 7%3 myz “1H-

thuaz%aﬁé)rmsla(@ lz@ﬂ nﬂﬁm wmﬁémér@hr@mwlé \ﬁ@s:fftmmﬂf 70°C for 6 b.
4-Thlo renaedhyin2adrameti pxyrph enyijet szl &a sROWGtD T @n {Ondr i @bhmonia

e ot v i o0
for bk ARSI BVADATATR. e LSRR e oG RO ol Ay

€ was uenc

e e A a6

yielebics g (82%)

1-[2-(4-metho)cy-phenyl)-thiazol-4-ylmethyl]-1H-[1,2,3)triazole as beige

25 Ct:ystalszmeltl 2t 89-94C. MS: M = 273.3(API+) 'H-NMR(400MHz,
DEBMSO? (S, 3H, OCH3), 5.76(s, 2H, CH2), 7.04(d, 2H, Ar-H),

7.56(s, 1H,tr|azole) 7.77(s, 1H, triazole), 7.85(d, 2H, Ar-H), 8.22(s, 1H,

thiSZNBRMODYS DD B 5 PHE0A0 CHA3. 887 R Hokutibh, 651 3614,

(5. Qimpal)7Iriza(4mmethexy phwaviithiazoled; ylmeshy; b2 Blisiazole
in ml 47% aqueous hydrobromic acid was stirred at 70C for 6 h. The
reaction mixture was poured on ice, made basic with concentrated
ammonia and extracted with ethyl acetate to yield 0.87 g raw product.
This wasyaritea. 5 Sesifcsd mamidh dith-Gtiyt et bprde thiazol-2-y])-
furpishetaa8 0 g (2256 )nden{dh [2u3]taabohale yimethyHhiazal 2wk spheaak
as é@k@e &Y Stﬁs’rﬁ]f?,ltm@@xt 1@.‘}441690{0.50 mmol) 4-chioromethyl-2-[2-(4-
triftuoromethyl-phenyl)-vinyl]-oxazole and 0.083 g (0.50 mmol) potassium iodide
were added and stirring at 60°C continued over night. After evaporation, 15 ml
water was added and the mixture extracted with two portions of 15 mi ethyl acetate.
The combined organic layers were washed with 1IN sodium hydroxide and water,
dried over sodium sulfate and evaporated to give 248 mg raw material which was
purified on silica. Flution with ethyl acetate yieided 122 mg white crystals that gave,
after recrystallisation from 6 ml ethanol, 79 mg (31%) pure 1-{2-(4-{2-[2-({E)-4-
triftuoromethyl-phenyl)-vinyl]-oxazol-4-ylmethoxy}-phenyl)-thiazol-4-ylmethyl] -
1H-[1,2,3]triazole melting at 163-165°C.

MS: M = 510.3(API+)

TH-NMR(400MHz, De-DMSQ)Y: 8= 5.12(s, 2H, CH,), 5.75(s, 2H, CH,), 7.16(d, 2H,
Ar-H), 7.34(d, 1H, =CH), 7.57(s, 1H, triazole}, 7.63(d, 1H, =CH), 7.77(m, 3H,
2Ar-H+triazolel, 7.86(d, 2H, Ar-H), 7.95{d, 2H, Ar-H), 8.22(s, 1H, thiazole), 8.29(s,
IH, oxazole).
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MS: M = 259.2(API+) 'H-NMR(400MHz, D6-DMSO : 5= 5.73(s, 2H, CH2),
6.86(d, 2H, Ar-H), 7.51(s, IH, 10 triazole), 7.74(d, 2H, Ar-H), 7.76(s, 1H,
triazole), 8.21(s, 1H, thiazole), 10.03(s, 1H, OH). A mixture of 0.129 g
) 4-(4-[1,2,3]triazol-1-ylmethyl-thiazol-2-yl)- phe 0
Wg%%@m%%) cesium carbonate in 10 ml butanone was stirrggjg%@gb? 101r943
30 min, then 0.144 g (0.50 mmol) 4-chjoromethyl-2-[2-(4 15
trifluoromethyl-phenyl) -vinyl] -oxazole and 0.083 g (0.50 mmol) potassium
iodide were added and stirring at 60C continued over night. After
evBx@atidh, 15 ml water was added and the mixture extracted with two
portiang-¢f-18 pi-eFlhacetbteifl ddre metyiipbdretpatiiel jayarsvere
washed yirh Wesosiumimorexidaand waten dried qver sodium sulfate
and evaporated to give 248 mg raw material which was 20 purified on
silica. Elution with ethyl acetate yielded 122 mg white crystals that gave,
after FeENStafishiioh &dM8 rmrathadold 19 frt trseob) piipesthyl-thiazol-2-y1)-
1- ph¢def 242 -Y(B) g Al uorei ethidmplrebyhatviny 0 ml butanone was stirred at
'@Sﬁ?@'f&tﬂf@eﬁhé%?%k@hg@ﬂ)ﬁﬁ‘%;i%%@'AMbI B@tmﬂmgr&géfglﬂlgagﬂﬁom-%
m a - . - M= 'H= Z,. . o
D e i et é@%’séé&;?%é?" st
7.3%70 e Lend) SHrE2esa1 9 Gricpiayes §3en nigpt by, ¥ appttionn [5 ml
2 Awaser trizezol 8¢ 2186k KT UXe-#4)797106 (it iR Fyorroktjo 8 22 (S, i thl azoley,
8.2%s codttli p¥aaRlf)ic W 2 0RB041e8 BT P20 Lyi0d3de38d water,
Exampl - [2-(4- -2-(2- -A-tr] - [}-vi .
oL ok R A
miREGFCBf B £25% %.%B“rﬁﬁ% If %fffﬁ%l%]’?ﬁ gt s (3%
phewsl and 0:18-g (205 e) Beshurh cdisonatetin FhenyHotanb riswels4-
stigletht xgPEHaryBOthnotaenAiy8 g KD [5Q2 Bimialble melting at 180-182°C.
4-chloromethyl-2-[2-(2-fluoro-4- trifluoromethyl-phenyl) -vinyl] -oxazole

an&g.%g %g@;?&aﬂq‘o') potassium iodide

"H-NMR(400MHz, Dg-DMSO): 8= 5.13(s, 2H, CH.), 5.75(s, 2H, CH,), 7.16(d, 2H,
Ar-H), 7.40(4, 1H, =CH), 7.55(s, 1H, triazole), 7.60{d, 1H, =CH), 7.64(m, 1H, Ar-
H), 7.77(m, 2H, Ar-H+triazole), 7.86(d, 2H, Ar-H), 8.16(t, 1H, Ar-H), 8.22(s, 1H,
thiazole), 8.31(s, 1H, oxazoie).

Example 9
1-[2-(4-{2-[(E)-2-(4-Chloro-2-fluoro-phenyl}-vinyl]-oxazol-4-ylmethoxy}-
phenyl)-oxazol-4-ylmethyl]-1H-[1,2,3] triazole

A mixture of 0.182 g (0.75 mmol} 4-(4-[1,2,3]triazol-1-ylmethyl-oxazol-2-yi}-
phenol and 0.15 g (0.45 mmol) cesium carbonate in 15 m! butanone was stirred at
60°C for 30 min, then 0.204 g (0.75 mmol) 4-chloromethyi-2-[2-(4-chloro-2-
fluoro-phenyl)-vinyl]-oxazole and 0.125 g (0.75 mmol) potassium iodide were
added and stirring at 60°C continued over night. After evaporation, 15 ml water
was added and the mixture extracted with two portions of 15 ml ethyl acetate. The
combined organic layers were washed with 1N sodium hydroxide and water, dried
over sodinm sulfate and evaporated to give 195 mg raw material which was purified

on silica, Elution with ethyl acetate yielded 98 mg white crystals (27%) pure 1-[2-
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were added and stirring at 60C continued over night. After evaporation, 15
ml water was added and the mixture extracted with two portions of 15 ml
ethyl acetate. 10 The combined organic layers were washed with IN

roxide and water, dried over sodium sulfate an
glveb“@?)mr/r?g raw material which was purified on silica. EIutﬁljtg’?lf/v%ﬁ%rda‘l HIJ%
acetate yielded 131 mg white crystalszgb0%) pure 1- [
2-(4-{2-[(E)-2-(2-fluoro-4-trifluoromethyl-phenyl)-vinyl]-oxazol-4-
yImethoxt’g phenyl thlazol 4-ylmeth I] -1H-[1,2,31triazole melting at
S8 28 RRTP PSR RRAREAGONA T RIS
5.x3espemy1@tdtzn)gib.m5(§, 2H rRROR) nRltiBERt 293 - M), 7.40(d, 1H, =CH),
7.55(s, 1H, triazole), 7.60(d, 1H, =CH), 7.64(m, 1H, Ar- H), 7.77(m, 2H, .
Argg pfzglgg)gz @1((51 2H, Ar- H) 8.16(1, 1H, Ar- H) 8.22(s, 1H, thlazole)

oxazo e) 20 Exam le 1- [ 2- (4-12- [ (E)-2-

(4- Chloro 2-fluoro- phenyl) -vinyl] -oxazol-4-ylmethoxy}-
O ARG SO =152 BstAbl SIET A (w05 GH 8271 60d78H,

RGN G2, BHIAZDh] AT (G kAT, E oo 0361 (130
gl SSsum cerbangle 13T BgpRe wASrer 825,006 19301

min, then 204 g g hlo[omet (4 -chloro-2
qu&JSZBﬁe' yf) (?’nyﬁ] SXFote ard'h.125% a('(? 5 mmol) potassium iodide
were added and stirring at 60C continued over night. After evaporation,
15 inbmygiterO was added and the mixture extracted with two portions of 15
ml ﬁt[byd@-{:ﬁ JZT(QBTI‘%QH&'PHE?&M %@ﬁ%l‘]'\lﬁ{ﬁz\é{ﬁ&l}%@léﬂk@kw
SOd'h dromgs galt Iﬁg Qrovelr sodium sulfate and evaporated
X420 "'
Slve mg raw material Wh as purlfled on silica. Elution with

ethyl acetate yielded 98 mg white crystals (27%) pure 1-[2 WO
2005/M40458 RCT/E 22004101 894 3tri@romethyl-phenyl)-acrylamide and 1.0 g
(4 {Z'&[(@‘n%i %ﬁh&gm@é&wﬁa@mﬁaylinvml]nqwz)@hﬂeme;mé&}uﬂhenﬁém

47 Oé % ng %HX']eU*FELm%(?’J”{ﬂé%%&UQQ\!”sg%%trélhg % %9é§ ¢aM}§uMn Wlt]’t ethyl

3 }1_' CH2 h h
ZHacé@g'ff %pﬁ?@fd vielded' 2300 g (50%) 3-(4-trifluoromethyl-phenyl)-

acry}thmam:de as yellow crystals melting at 167-170°C.

MS: M = 232.0(API+)

'H-NMR{400MHz, D¢-DMSO): 8= 7.11(d, 1H, =CH), 7.68(d, 1H, =CH}, 7.80(m,
4H, Ar-H), 9.37(s, 1H, NH}, 9.70(s, 1H, NH).

2.30 g (9.95 mmol) 3-(4-Trifluoromethyl-phenyl}-acrylthioamide, 2.52 g (19.90
mmol} 1,3-dichloroacetone and 75 ml acetone were stirred at room temperature for
24 h. The precipitate was isolated and dried, yielding 2.50 g (70%) 3-(4-
triffuoromethyl-phenyl)-thicacrylimidic  acid ~ 3-chloro-2-oxo-propyl  ester
hydrochloride.

MS: M =322.2(API+)
'H-NMR(400MHz, De-DMSQ): &= 3.32(d, 1H, SCH,), 3.65(d, 1H, SCH3), 3.85(t,

2H, CICH,), 7.29{d, 1H, =CH), 7.37(br, 2H, NH,"), 7.44(d, 1H, =CH), 7.78(d, 2H,
Ar-H), 7.96(d, 2H, Ar-H).
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5 Ar-H), 7.26(d, 1H, =CH), 7.37(d, 1H, Ar-H), 7.53(d, IH, =CH), 7.54(m,
1H, Ar- H), 7.75(s, 1H, triazole), 7.90(d, 2H, Ar-H), 7.96(m, 1H, Ar-H),
8.18(s, 1H, triazole), 8.21(s, 1H, oxazole), 8.27(s, ill, oxazole). Example

O [ (E)-2-(4-Trifluoromethyl-phenyl)-vinyl]-thiazo|-4 Imethox
G B

oxazol-4-ylmethyl]-1H-[1,2,3]triazole A mixture
mmol) 3-(4-trifluoromethyl-phenyl)- acr%iPamlde and 1.0g (4.5 mmol)
phosphorous pentasulfide in 250 ml dioxane was stirred under reflux for

90 @Hﬁzﬁf&%@@a@ﬁ!@@@%ﬁh&fﬁ%‘%‘#@ wg%@ﬂa@fmraﬂeﬁl! 6R. EIMIRR IR,

et tate/heptane

3- r(%d(t)r %‘fé?n R % enyﬁYéei IgglrgWﬁfogééﬁllr éggs“&/al%WJ:ﬂ?%‘[%t% flisrsAgnd
3 (Geiioremety @%memﬁﬁﬁﬂcwmbmé S DISEyieheny])-
7. vigell) thiazaBHy iZ/6Sed, s d=GHInZ 8O(RSAHE, Ar-H), 9.37(s, IH, NH),
9.70(s, IH, NH). 2.30 g (9.95 mmol)

3-(ded Hfluorem Tml+|9henyl) acrylthioamide, 2.52 g (19.90 20 mmol)
1,3-dichloroacetone and 75 ml acetone were stirred at room temperature

for 24 h The preC|p|tate was isolated and dried, yielding 2.50 g (70%)
' Blod Mﬁ%&cﬁ;ﬁﬁﬁ%&éﬁﬁ)cmm@zmﬂoﬁm@w 68(d

estet, hm{lndﬂeﬂﬂe% Nh = 322, 204 Rk 22%: H NAMR A0 M IHz,
De-DMSO): 5= 332(d 1H SCH2) 3.65(d, 1H, SCH2), 3.85(t, 2H,

CICH2 729 7(br, 2H, N 44(d, 11-1, =CH), 7.78(d,
r% )’H} “gﬁ?g} %;6090667’0; e b

Cﬁh%%?l&?%é%ﬁﬁé\?e@lﬁylhé%‘#@ et BgtofrtHe afbbetaertionedstirred at

intépfiediate &9 200€ fohdD rairsThe salisifiedmelt wasHIRkated Wity -(4-

ethylessate:n ?lt H’e@ly@ﬁdm‘}ﬂ%}giéﬁeéqg(ﬂﬂ%( %{%Qﬁaza otabeaum iodide

4-chl { 4trf| eth n nyl]-thi a I ht re
Serametyg é R BRE  pav e e gt ec

solid.
water was added and the mmture extracted wath two portions of 15 ml ethyi acetate.

The combined organic layers were washed with 1N sodium hydroxide and water,
dried over sodium sulfate and evaporated to give 201 mg raw material which was
recrystallised from ethanol to vyield 171 mg (67%) 1-[2-{4-{2-{{E)-2-(4-
triﬂuoromethyl-?henyl}-vinyﬂ ~thiazol-4-yimethoxy}-phenyl)-oxazol-4-ylmethyll-
1H-[1,2,3]triazole as white crystals melting at 179-181°C.

MS: M =5102(API+)
"H-NMR(400MHz, D-DMSOY: §== 5.28(s, 2H, CH,), 5.60(s, 2H, CH,), 7.21(d, 2H,
Ar-H), 7.604(d, 1H, =CH), 7.69(d, 1H, =CH)}, 7.75{m, 4H), 7.92(m, 4H), 8.18(s,
1H, thiazole), 8.21(s, 1H, oxazole).

Example 1}
1-{2-{4-{2-[(E}-2- (4-Trifluoromethyl-phenyl)-vinyl] -thiazol-4-ylmethoxy}-
phenyl)-thiazol-4-ylmethyl]-1H-{1,2,3 }triazole

A mixture of 0.129 g (0.50 mmol) 4-(4-[1,2,3]triazol-1-ylmethyl-thiazol-2-y1)-
phenol and 0.10 g (0.30 mmol) cesium carbonate in 10 ml butanone was stirred at
60°C for 30 min, then 0.153 ¢ (050 mmol) 4-chloromethyl-2-[2-(4-
trifluoromethyl-phenyl)-vinyl]-thiazole and 0.083 g (0.50 mmol} potassium iodide
were added and stirring at 60°C continued over night. After evaporation, 15 ml
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'"H-NMR(400MHz, D6-DMSO : S= 4.86(s, 2H, CHSs), 7.59(d, 1H, =CH),
7.68(d, 1H, =CH), 7.76(d, 2H, Ar-H), 7.79(s, 1H, thiazole), 7.94(d, 2H,
Ar-H). A mixture of 0.1212 g (0.50 mmol)

wh Qﬂﬂ[s;log(,%nazol -1-ylmethyl-oxazol-2-yl)- phenol and 0.10 C(»pégmp};“

cesium carbonate in 10 ml butanone was stirred at 10 60C for 30 min,
then 0.152 g (0.50 mmol) 4-chloromethiyl-2-[2-(4
trifluoromethyl-phenyl)- vinyl] -thiazole and 0.083 g (0.50 mmol) potassium

iodide wer ed and stlr ga 60 er_night
water as ad%:}g dat% dF dC wﬂﬁe m&g NGNS 9thl %{hl)ﬁ acetate,

eva oration Wa er WaS a ture extracte

poFherssTBb IS iltgtR E’dé{éfée"erh’é“ﬁs%'ﬁ}ﬂb&\éFQ&H@I&V&F@%@ e,
washecbwethsdihsodivifathydrbxidpoastddnateiyel 5 e ovemstuignybigifates

; nﬂlﬁ%@o‘gﬁt%@@ %5141%1]3_’9%'125’ @Wh[%ﬁ@i@ﬂﬂﬂ%&bev?s yietastadlisag white
rom e 0 e
trn“ftrj}(’)romg%ﬁopheIJ FJ(&)“) 4 %‘{éhg%"[&@h% ﬂﬁen‘ﬂ )-vinyl]-thiazol-4

RO ﬂsﬁaﬁ/ el Al P A
white crystals melting at 179-181C. MS: M = 510.2(API+) 20

'HYMR(400MIHAMPB-DMSO : S=5.28(s, 2H, CH2), 5.60(s, 2H, CH2),
7.21(d, 2H, Ar-H), 7.604(d, 1H, CH) 7.69(d, 1H, CH) 775(m 4H),

7.92(m, 4H), 8.18(s, . 1H 1

e vy e Ve ﬁ’éﬁe e i B -%?n i
25Pgh1§r3wﬂ-’iﬁ azbtla ey ]- ﬁqqgh iz%]m +e7/s§ xtbite G 12074 (0507
MmeH 4 {thifkle3Niiantd|-yisrihy R HiazolF2syl-9g e ndtantk G100 20 S0LH,
mmgb, 8§§|um carbonate in 10 ml butanone was stirred at 60C for 30 min,
then 0.153 g (0.50 mmol) 4-chloromethyl-2-[2-(4-
trifluoromethyl-phenyl)-vinylj-thiazole and 0.083 g (0.50 mmol) potassium
iodigangpisydre added and stirring at 60C continued over night. After
evapaRMin (- Fmeonb\WOi2005/04 0159 IRGTT BRBOD4A/ B4 Houaida olvi glepannd-

adgied,and. tre Rixuie.REFARSEWit two portions of 15 ml ethyl acetate.

The combined organic Iayers were washed with IN sodium hydrOX|de and

water, dried over sodium sulfat an% eva poratled }o give 174
mafeﬂ&PWﬁ}Eﬁ 9\;3340 g (10 mmo% 4-chloromethyl-2-{4-methoxy-p eny t’mamle,

1.02 g (15 mmol) imidazole, 0.17 g (1 mmol) potassium iodide and 0.60 g (15
mmol) sodium hydroxide in 25 ml 2-methyl-2-butanol was stirred at 120°C for 5 h.
After evaporation, the residue was quenched with water and extracted with ethyl
acetate. The extract was dried and concentrated to vield 247 g (91%) 1-[2-{4-
methoxy-phenyl }-thiazol-4-ylmethyl]-imidazole as beige crystals, melting at 89-
90°C.

MS: M = 272.2(API+)
'H-NMR(400MHz, Dg-DMSO): 8= 3.82(s, 3H, OCHs), 5.32(s, 2H, CHa), 6.92(s,

1H, imidazole), 7.05(d, 2H, Ar-H), 7.25(s, 1H, imidszole), 7.42(s, 1H, imidazole},
7.77(s, 1H, thiazole), 7.86(d, 2H, Ar-H).

A solution of 0.54 g {2.0 mmol) 1-[2-(4-methoxy-phenyl}-thiazol-4-ylmethyl]-
imidazole in 15 ml 47% aqueous hydrobromic acid was stirred at 70°C for 4 days.
The reaction mixture was poured on ice, made basic with concentrated ammonia
and extracted with ethyl acetate to vield 0.44 g (85%) raw 4-[4-(imidazol-1-
ylmethyl)-thiazol-2-yl]-phenol as tan crystals.
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purified on silica. Elution with ethyl acetate/heptane 5:1 yielded 86 mg
white 5 crystals (33%) of 1-[2-(4-{2-[2-((E)-4-trifluoromethyl-phenyl)-vinyl
]-thiazol-4- ylmethoxy}-phenyl)-thiazol-4-ylmethyl] -1H-[ 1,2,3)triazole
o 6-148C. MS: M =526.2(API+) 'H-NMR(400M 6-DMSO
“@9@ ﬁ?? JBzH CH2), 5.75(s, 2H, CH2), 7.17(d, 2H, Ar-H), %%‘3‘%%1843
triazole), 7.60(d, 1H, =CH), 7.69(d, 1H,=CH), 7. 77(m 4H, 10
2Ar-H+thiazole+triazole), 7.87(d, 2H, Ar-H), 7.94(d, 2H, Ar-H), 8.22(s, IH,
thiazole). Example 12 2- [ (E)-2-(2-Fluoro-4-trifluoromethyl-phenyl)-vinyl]
-4-M&: M-iria&2 oM yiethyl- thiazol-2-yl)-phenoxymethyl]-oxazole 15 A
suspension of 2.40 g (10 mmol)

ﬁn fbﬂagﬂgio i %M&vﬁq%m BS@MI%@@Z@% (éffz%mm@ ) 6.92(s, 11,
Hnum[ﬁ) ¢ r‘oméLS ’|Jr11 f ’t?]y -gnffbl?fgno S)stlrr%él IHT g%oﬂ%eﬁ

Aft oratlon the reS|due was quenched with water and extracted
with ethyl acetate. The extract was dried and concentrated to yield 2.47 g

(91%hikelR(4: 20 oethexy-nhenyl- {mzzf%aézmmqm&ﬂm%%@ stﬁ’%llgnoi

cr at 9OC MS: M o
DM R AL S it 1O Byt 5 oo for
imifazons: 7 g, 294 SAr-i), Ps, @ﬁ*ﬁ%.dﬁfslesowbwr@ (2-fluoro-4-

imwélmmmezwmuwmﬁiaqxﬁeglwas@(@om Kr-39)mA el ptivss o0 i5dide

(2 @enmabel-Erf4tmetio)cyophenybrhiaz ol d-vimethyileirpidasalei 16 mi

m"é‘rM Aauepus hverobramic Asid was aﬁ{ﬁ%@%vz %J?Lﬂlgimtgl;ﬁacetate

tion m Xtur was p Ured on ice, e pas concentr
e ARG G ek 2, AL JRP o GISe vorer

4-[dr(¢ﬁnmzépimsowﬁa@tﬁyﬁ Qmﬁmizdwwweﬁéilamammtw@l WD was
20p B LES SBHCT [ERA0# K 4184 Backit MG e tvh #oR 5. HAREYS mg (33%) 2-

[(E)-2-(2-Fluoro-4-trifluoromethyl-phenyl}-vinyl}-4- [ 4-(4-imidazol-1-ylmethyl-
thiazol-2-v1}-phenoxymethyll-oxazole as off-white crystals melting at 133-135°C,

MS: M = 527.3(API+)
'H-NMR(400MHz, De-DMSO): 8= 5.12(s, 2H, CH,), 5.32(s, 2H, CHa), 6.92(s, 1H,

imidazole}, 7.16(d, 2H, Ar-H), 7.25(s, 1H, imidazole), 7.40(m, 2H), 7.61(m, 2H),
7.77(d, 2H, Ar-H), 7.87(d, 2H, Ar-H), 8.16(s, 1H, thiazole}, 8.31(s, 1H, oxazole).

Example 13
2-{{E)-2-(2-Fluoro-4-trifluoromethyl-phenyl)-vinyl]-4-[4-(4-imidazol-1-ylmethyl-
0%azol-2-y1)-phenoxymethyl]-oxazole

A suspension of 2.23 g (10 mmol} 4-chloromethyl-2-(4-methoxy-phenyl}-oxazole,
1.02 g (15 mmol) imidazole, 0.17 g (1 mmol) potassium iodide and 0.60 g (15
mmol} sodium hydroxide in 25 ml 2-methyl-2-butanol was stirred at 120°C for 5 h.
After evaporation, the residue was quenched with water and extracted with ethyl
acetate. The extract was dried and concentrated to vield 2.51 g (98%) 1-[2-(4-
methoxy-phenyl)-oxazol-4-ylmethyl}-imidazole as beige crystals.

MS: M = 256.2(API+)



10

15

20

25

H-NMR(400MHz, Ds-DMSO : S=5.31(s, 2H, CH2), 6.86(d, 2H, Ar-H),
6.92(s, 1H, imidazole), 7.24(s, 1H, imidazole), 7.38(s, 1H, thiazole),
7.75(d, 2H, AT-H), 1.0.05(s, 1H, OH). 5 A mixture of 0.129 g (0.50 mmol)
w dmisiagol-l-yimethyl)-thiazol-2-yl]-phenol and 0.10 g.(G:3Q 38011943
cesium carbonate in 10 ml butanone was stirred at 60C for 30 min, then
0.153 g (0.50 mmol) 4-chloromethyl-2-[2-(2-fluoro-4- trifl
uoromethyl-phenyl) -vinyl] -oxazole and 0.083 g (0.50 mmol) potassium
iodide were added and stirring at 60C continued over night. After
evapowliRmnob B, 10 walssoyas-addeck ard, tieCRXtares X EGtEyith aiie,

portions of 15 ml tate T i rganic SMErS.:
e T SN R A S0 e S over oo Ll
an&Sdporatatte éi%(%iii’rﬁéafé\}? material which was purified on silica.
Elution with ethyl acetate/methanol 5:1 yielded 88 mg (33%) 2- [
(El2s62akuorer4-ifldornmetbydiphie o) avingthodyf phenyl)-oxazol-4-ylmethyl] -

4-(4-imidazol-1-ylmeyayl Ladhaaglaaubsnnename tiylexazole as 4 days.
off-white crystals melting at 133-135C. MS; M =527

%ﬁ wi 3§AP(!;§ rat monia
‘H- NN RO E B8 BRI 8B T8 15(<m3% ﬂaﬁ% SRS BEPEGY
6.92(¢, axrachsdeithleshyl BeEtrtoHO ATl 072858s (1% irladod) impidetnh -
2HYoh @i oA - ZyT 7 fthe 2t adrabddrin8i8(d, 2H, Ar-H), 8.16(s, IH,
thiazole), 8.31(s, 1H, oxazole). 20 Example 13 2- [
(E)-2:(2-Flugro-4-trifluoromethyl-phenyl)-vinyl]-4- [ 4-

(4-Hﬁ§d 5%%%?,(,{*3%;_ oxazol-2-yl)-phenoxymethyl] -oxazole A
suspension of 2.23 g (10 mmol)

4-chiproviieteya2H4- MefdMEMpenyltixazble CH026P#1B.niol)7-20(s. 1H,

imigazolen 0, 577964, mmallopatagsiwsmionivennd 0160 gi5 25 mmol)
sodium hydroxide in 25 ml 2-methyl-2-butanol was stirred at 120C for 5 h.

After evaporation, the residue was quenched with water and exfracted

Wit TN AL S FRBE s i AN Cor EATALGH T2 S
(9896} 0-[R-¢40 Afettroy)-plsamylFaokensk doyifyelyileimnsars e igs haiga°C for
crystalsoiiS: Mhen256.2(APEH) WE02095/0801 58 RGTH=RR004/01 194Br0-4-
_43triﬂuoromethylwphenyl) -vinyl]-oxazole and 0.083 g (0.50 mmol) potassium iodide

were added and stirring at 60°C continued over night. After evaporation, 15 ml
water was added and the mixture extracted with two portions of 15 ml ethyl acetate.
The combined organic layers were washed with IN sodium hydroxide and water,
dried over sodium sulfate and evaporated to give 221 mg raw material which was
purified on silica. Elution with ethyl acetate/methanoi 5:1 yielded 101 mg (40%) 2-
[(E)-2-{2-fluoro-4-trifluoromethyl-phenyl)-vinyl}-4-{4-(4-imidazol-1-ylmethyl-

oxazol-2-y1)-phenoxymethyl]-oxazole as off-white crystals melting at 150-133°C.

MS: M = 511.2(API+)

Y NMR(400MHz, De-DMSO): 8= 5.13(s, 2H, CHa), 5.16(s, 2H, CH,), 6.90(br, 1H,
imidazole), 7:19(d, 2H, Ar-H), 7.20{s, 1H, imidazole), 7.40(d, 1H, =CH)}, 7.60(d,
1H, =CH), 7.64(d, 1H), 7.77(m, 2H), 7.90(d, 2H, Ar-H), 8.10(s, 1H, oxazole),
8.16(t, 1H, Ar-H), 8.31{s, 1H, oxazole}.
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'H-NMR(400MHz, D6DMSO : 5= 3.82(s, 3H, OCH3), 5.16(s, 2H, CH2),
6.91(s, 1H, imidazole), 7.08(d, 2H, Ar-H), 7.21(s, 1H, imidazole), 7.74(s,
IH, imidazole) 7.89(d, 2H, Ar-H), 8.09(s, 1H, oxazole). A solution of O 51

“Q) w ) 1-[2-(4-methoxy-phenyl)-oxazol-4-ylmethyl]- 5 imidazole i

ml'47% aqueous hydrobromic acid was stirred at 70C for A—ngzog‘” %943

.reactlon mixture was poured on ice, made basic with concentrated

ammonia and extracted with ethyl acéfate to yield 0.28 g (58%) raw
4-[4-(imidazol-I- ylmethyl)-oxazol-2-yl]-phenol as tan crystals. MS: M =
24@3@@4'&&10 'H- NMR(400|\/|HZ D6-DMSO : 8=5.14(s, 2H, CH2),

20(s, 1 |m| 7 ), 8,05(s, 1H, oxazole),
1ot i B A DA R o Sy e R o
4-[RPRRFEmEREeiAs % azol-2-yl]-phenol and 0.10 g (0.30 mmol)
cesium carbonate in 10 ml butanone was stirred at 60C for 30 min, then
0. 15 3a(@-56rmmal ) 4echl oreneBtayla 22t rothd Byl - oxazol -2-yl]-phenol
t“f'éh%f ik gm 3%*1%%?)\5 Inyl-0xg50le and 1%9&%3480%9 T }gﬁQ&’%%%%U&‘%or

iodide were an stirr t6OC contjnue

evéBoFﬁ’t?onﬂ‘fﬁ 130ater {R/égg a‘r}]'\ etV %)L?fé%t@ﬂo\ﬂﬂtﬁ “thigre-
poﬂlmglbmlm@m avetafs3 g'lﬁ‘éfébmmwé@@ngam lagicweeredded and
wagheskvathsIRCs ostitian by drexiderian cvaterapdriach aves sgdiurarswifaidded
a”Q@&Q%@E&HJQMX&e%%@%@ Jnaigtiat Y‘éhh‘%f‘e\!l@ﬁa%&a% rAed 0N 1 ined
silica. Elution with eth &/r %c tate an | 5:1 deg 101 mg (400 0/%42 %7
A RSB A Ebris UR) ESE A ATy T
ox&BlpyhliskRtsksARR oazidfel 48 Y oMitB ey atdire Mrgparified on
156 k5 FCtiMSHh gtﬁﬁlm(mmm)etﬂﬂmwﬁ@mm&izwm@wm)za@ﬁ 2-(2-

5. 1§(§r<2trlcﬁbt%)p§e fl @W@M@&Q@mw )%1?& jdazolg) 89(d, 2H,
2%5 IH, imidazole

40 CH) H, =CH), 7.64(d,
Smén?ﬂ %lﬂ Q/‘?)Z(.{)) das’z i}f é{)sfag‘ fﬂ? oxazo?e 8.16(t, 1H,
Ar H), 8.31(5, 1H, oxazole). WO 2005/040158 PCT/EP2004/011943 -44-
Exaffipié £477.2(AP1+)

'H-NMR{400MHz, D-DMSO): 8= 5.12{s, 2H, CH,), 5.16(s, 2, CH,}, 6.91(s, 1H,
imidazole), 7.19(d, 2H, Ar-H), 7.21(s, 1H, imidazole), 7.26(4, 1H, =CH), 7.36(d,
1H], 7.52(m, 2H), 7.74(s, 1H), 7.90(d, 2H, Ar-H), 7.94(t, 1H, Ar-H), 8.10(s, 1H,
oxazole), 8.27(s, 1H, oxazole).

Example 15
1-{2~(4-{2-[(E)-2-(-4-Trifluoromethylsulfinyl-phenyl)-vinyl|-oxazol-4-
ylmethoxy}-phenyl}-oxazol-4-ylmethyli-1H-{1,2,3ltriazole

A solution of 158 mg {(0.30 mmol} 1-[2-(4-{2-{2-((E)-4-trifluoromethylsulfanyl-
phenyl)-vinyi]-oxazol-4-ylmethoxy}-phenyl)-oxazol-4-yimethyl]- 1H-

[1,2,3]triazole and 75 mg (0.33 mmol) 3-chloro-benzenecarboperoxoic acid in
dichloromethane was stirred at room temperature over night, then another 37 mg
3-chloro-benzenecarboperoxoic acid were added and stirring continued for another
8 houss. After evaporation, 15 ml sodium carbonate solution was added and the
mixture extracted with two portions of 15 ml ethyl acetate. The combined organic
layers were washed with water, dried over sodium sulfate and evaporated. After
chromatography on silica and elution with ethyl acetate/heptane 10:1 resulted 34
mg (21%) 1-[2-(4-{2-[2-((E)-4-trifluoromethylsulfinyl-phenyl}-vinyl]-oxazol-4-
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2-[(E)-2-(2-Fluoro-4-chloro-phenyl)-vinyl]-4-[4-(4-imidazol-lI-ylmethyl-oxazo
[-2- yl)-phenoxymethyl]-oxazole A mixture of 0.121 g (0.50 mmol) 4-
[4-(irnidazol-1-ylmethyl)-oxazol-2-yl] -phenol 5 and 0.10 g (0.30 mmol)

ngg&gm4&ggbonate in 10 ml butanone was stirred at 60C forpgpﬂﬁpm,}m%“

0.136 g (0.50 mmol) 4-chloromethyl-2-[2-(2-fluoro-4-chloro-
phenyl)-vinyl]-oxazole and 0.083 g (0450 mmol) potassium iodide were
added and stirring at 60C continued over night. After evaporation, 15 ml

r was nd th mlxtur t th two portiops of 15 ml
T AR TR AT s S e
sdﬁﬁhﬁm&%@%b@a@rd water, dried over sodium sulfate and evaporated to
give 198 mg raw material which was purified on silica. Elution with ethyl

aqe{tsatle{mggi}%glp@;lj yielded 111 mg (46%) 2-[(E)-2-(2-
fluoro-4-chloro-phenyl)-vinyl] -4-[4-(4-imidazol-l-ylmethyl-oxazol-2-yl)

phenoxymethyl oxazole as white crg/stals melting at 166-167C. 15 MS: M
M@QQQMR@MQH‘} PEAOMSOCE: 5695 2P CErPT; 18 fefdl:
2H\rGH2),30/@0 ($1, 3+-CHimidsz dla KL =18, 216 A pa2idés, 191 (dd, 4H, Ar-

iIMieazolR) o7 26(da by =GHd( sl - 36(diribEbie?, S24Ms, 2H), bl 1 )00, 1H,
790£d 2H, Ar-H), 7.94(t, 1H, Ar-H), 8.10(s, IH, oxazole), 8.27(s, 1H,

0xaz0 eS2 20 Example 15 1- [2-(4-{2- [

(E)-2-(-4-Trifluoromethylsulfinyl-phenyl)-vinyl)-oxazol-4-

ylEsttnply kohenyl)-oxazol-4-ylmethyl]-1H-(1,2,3 ]Jtriazole A solution of 158

mq (8-80/mmp )21([2 AR ErAstiflugtasnathyisuianykabeayl)-vinyl
%%‘W&’)B ﬁyéx%?ﬂmn%ﬂ%ﬁlﬁmmg})ﬂ& IH 25 [1,2,3)triazole

mol) 3-chloro-benzenecarboperoxoic acid in
dlchloromethane was stirred at room temperature over night, then another

374y iQuehlof §-behzelfddarbmplréxdicraddar tere lattled-ant Stitrifgpheno
cogtinuad faosoathes) Gaaurscafitenevaporation b e heodiim carbor@ier

solion, was, Addes mn{ﬂf?(ﬁjl%ﬁl%@&m with @xvezegweﬁm%émmyl

et%%e cetate. The co éj%g 0 Ia rs (;/tvaesrem\gnva}s? Wlt W e

dri rvé% "%agu ate ava orafna] et “chroma eh on S|I|ca

antHErgcH RATE coRizestaemaiiind Ao: fisurBensds m water was added
and the mixture extracted with two portions of 15 ml ethyl acetate. The combined
organic lavers were washed with IN sodium hydroxide and water, dried over

sodium sulfate and evaporated to give 110 mg {(42%;) of the title compound as light
brown crystals meilting at 144-145°C (from 2-propanol).

MS: M = 525.2(API+)

'H-NMR(400MHz, Ds-DMSOY: 8= 5.12(s, 2H, CH,), 5.16(s, 2H, CHa), 6.90 (s, 1H,
imidazole), 7.19(d, 31, 2Ar-H +imidazole), 7.31{d, 1H, =CH), 7.56(d, 1H, =CH),
7.74(d, 3H, 2Ar-H +imidazole), 7.86(dd, 4H, Ar-H), 8.10(s, 1H, oxazole), 8.28(s,
1H, oxazole}.

Example 17
1-[2-(4-{2-[(E)-2-(-4-Trifluoromethylsulfinvl-phenyl)-vinyl]-oxazol-4-
yimethoxy}-phenyl)-oxazol-4-yimethyl]-1H-imidazole

A mixture of 0.121 g (0.50 mmol} 4-(4-imidazol-1-ylmethyl-oxazol-2-yl)-phenol
and 0.10 g (0.30 mmol) cesium carbonate in 10 ml butanone was stirred at 60°C for
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mg (21%) 1-[2-(4-{2-[2-((E)-4-trifuoromethylsulfinyl-phenyl)-vinyl]-oxazol-4
WO 2005/040158 PCT/EP2004/011943 -45
ylmethoxy}-phenyl)-oxazol-4-ylmethyl]-1H-[1,2,3]triazole as off-white
crystals meltlng at 167-169C. MS: M = 542.0(API+) 1H- NMR 400MHz,
“OSWIE 5= 5.13(s, 2H, CH2), 5.60(s, 2H, CH2), 7.19(d, PSH/EB2RAIAS43
7.39(d, 1H, =CH), 7.64(d, 1H, =CH), 7.76(s, 1H, triazole), 7.91(dd, 4H, Ar-
H), 8.06(d, 2H, Ar-H), 8.18(s, 1H, tria’z‘%ﬂé), 8.21(5, 1H, oxazole), 8.30(5,
IH) oxazole). Example 16 1-[2-(4-{2-]
(E)s@x(rﬂrm&uQrmgttwwyﬁﬁmlmb@m}wém 1OXRZQkAriBQoromethylsulfinyi-

e RG] 'da%%keuﬁﬁ'%;%rﬁvgii%alfeﬁ Sna

(0.7 31 CES, GRTLASE RS D AU EHABRE Vs SirfBcbBoesTorided
30 anih{hthenx0:160g A8B0onmiorp portions of 15 ml ethyl acetate. The combined

A-chigra effwrk- Aot (d-dsifudorammethy Isediany Ihphemd)- ipy raxazalgangver

0.0 I [ [
ey Gk s T o

continyed r.ni

iRl S48 BE{BE A NB O GHLEBY T SRS Hhibied
organic layers were washed with 1N sodium hydroxide and water, dried
oveviSshthiupa isplfete-and evaporated to give 110 mg (42%) of the title
compound as light brown crystals meltlng at 144-145C (from 2-propanol).

\ S 5
81 L5 A b0 s, 1EL
; = ,2@#)1 7%%6@1@ Zefiy iszﬂﬁﬁaH? PAAHH, =CH),
+irﬁi.da(zsolléi, 7118@(’11&11: AHORAH RIB. 26(S,) ,lﬂ-ﬂééataﬁflleﬁ)r&wSD(iH H, oxazole},
oxazalg)-12b Exasmple 17 1-[2-(4-12-f (E)-
2-(-4-Trifluoromethylsulfinyl-phenyl)-vinyl ] -oxazol-4-

ylmethox%/} phenyl)-oxazol-4-ylmethyl]-1 H-imidazole
Example 18

2-{1-[2-(4-{2-[(E)-2-(4-Chloro-2-fluoro-phenyl}-vinyl}-oxazol-4-ylmethoxy}-
phenyl)-oxazol-4-ylmethyl}-1H-imidazol-2-yl}-ethanol

i) 4-Benzyloxybenzamide

To a suspension of 4.565 g (20 mmol) 4-benzyloxybenzoic acid in 25 ml THF and
0.3 m! N,N-dimethylformamide was added dropwise at 0°C a solution of 2.6 ml
oxalyl chloride in 5 ml THF. Stirring was continued for 3 hours at room
temperature, then the suspension was added slowly to a stirred ice-cold solution of
concentrated aqueous ammonia. The organic solvent was evaporated, 100 ml water
added and the precipitate isolated and dried in vacuo at 50 °C. Yield: 4.29 g (94%)
white solid.

MS: M = 228.0(API+)

'H-NMR{400MHz, Dg-DMSO): &= 5.16(s, 2H, OCH,), 7.05(d, 2H, Ar-H), 7.18(br,
1H, NH), 7.38(m, 3H, Ar-H), 7.46(d, 2H, Ar-H}), 7.85(m, 3H, 2Ar-H + NH).
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A mixture of 0.121 g (0.50 mmol)
4-(4-imidazol-1-yImethyl-oxazol-2-yl)-phenol and 0.10 g (0.30 mmol)
cesium carbonate in 10 ml butanone was stirred at 60C for WO

wodip{A40198 PCT/EP2004/011943 -46 30 min, then 0.168,g-£3-pRDR1;

4-chloromethyl-2-[2-(4-trifluoromethylsulfinyl- phenyl)-vinyl]-oxazole and
0.083 g (0.50 mmol) potassium iodidewere added and stirring at 60C
continued over night. After evaporation, 15 ml water was added and the
mixture extracted wijth two pqrtions oé?}ﬂ&; ml ethyl acetate. The combined 5
orfafi BT R R R R S g diroxide and water, dried

over sodium sulfate and evaporated to give, after recrystallisation from
2-prapaned kAl g {455 ol the ditlg 1oerbpetind Bsakidht. by eWBTCRSISL, 3-
m_ﬁl@ﬂ%r%‘aée%éﬁ%%??oe MM 3L e EI A NMR(AQM S HEIMSQ.

6=5.13(s, 2H, CH2, 5.16(382H, CH2), 6.90 és, 1H,. 10 imi g\zoli 7.19 d’i
3 IBACAPERRIGRZ O 7 AR THT DGR, R ERh A PR
inedzale), mLovpder, AdAhE), [FEeHaHisnlaley; 8ATs, driiwuxaysle) ethy!
8.30sclhtpoxazele)irxasiple 18 Rtefi13.625(4620] off-white crystals of 2-(4-
(EyZefehingsd luomsphsexhvinytliexazol-4-yimethoxy}- 15
phenyis-oxazol- -ylmethyl]-1H-imidazol-2-yl}-ethanol i)
4-Benzyloxybenzamide To a suspension of 4.565 g (20 mmol)

4-BER2I53N28ic Acid in 25 ml THE and 0.3 m

N,N-dimethylformamide was added dropwise at OC a solution of 2.6 ml
oxglyhofieridente, ML-DAfsSHBing wes santnurd fern 3(housatroom 24d,
teperate. Jhel Mersusnansion was added Siouyiopsiied cepaldy,
solution of ‘toncentrated agueous ammonia. The organic solvent was
evAPSiaBd? Col P4t added and the precipitate isolated and dried in
vacuo at 50 C. Yield: 4.29 g (94%) white solid. MS: M = 228.0(API+) 25
'HiNMR (4000 iH2n BN BEA Y1 560 (5, Rttt ODHZ) ih (R 6d1-2H1} Atidhol
7.18(br, IH, NH), 7.38(m, 3H, Ar-H), 7.46(d, 2H, Ar-H), 7.85(m, 3H, 2Ar-H

+ : )
IA\IAHrzﬁxturc of 2.10 g (7.0 mmol) 2-(4-benzyloxy-phenyl)-4-chloromethyl-oxazole,

0.86 g (7.7 mmol} 2-(2-hydroxyethyl}-1H-imidazole, 1.28 g (7.7 mmol) potassium
iodide and 0.31 g (7.7 mmol) sodium hydroxide in 30 ml 2-methyl-2-butanol was
stirred under reflux over night, After evaporation, water was added and the residue
extracted into ethyl acetate. The extract was dried, evaporated and purified on silica.
Elution with ethyl acetate/methanolic ammonia 85:15 yieided 0.98 g (37%) 2-{1-[2-
{4-benzyloxy-phenyl)- oxazol-4-ylmethyl]-1H-imidazol-2-yl}-ethanol as tan solid.

MS: M = 376.0{AP1+)

'H-NMR(400MHz, D:-DMSOY: 8= 2.70(t, 2H, CCH,}, 3.75(t, 2H, HOCHy), 4.80(t,
1H, CHY, 5.11(s, 2H, NCH,), 5.18(s, 2H, OCH.), 6.78(s, 1H, triazole), 7.10{s, 1H,
triazole), 7.16{d, 2H, Ar-H), 7.35(d, 1H, Ar-H}, 7.40(t, 2H, Ar-H)}, 7.47(d, 2H, Ar-
H), 7.88(4, 2H, Ar-H), 8.04(s, 1H, oxazole).

iv) 4-{4-[2-(2-Hydroxv-ethyl)- imidazol-1-ylmethyl}-oxazol-2-yl}-phenol
A solution of 0.90 g (2.39 mmol) 2-{1-{2-(4-benzyloxy-phenyl)- oxazol-4-

ylmethyl]-1H-imidazol-2-yl}-ethanol in 60 ml THF was hydrogenated for 2 hours
over 250 mg 10% Pd/C at ambient temperature and pressure. After filtration, the
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WO 2005/040158 PCT/EP2004/011943 -47 ii)
2-(4-Benzyloxy-phenyl)-4-chloromethyl-oxazole A mixture of 4.2 g (18.5
mmol) 4-benzyloxybenzamide and 4.69 g (37 mmol) 1,3- dichloroacetone

ng 499 qul gg/lene was refluxed for 4 hours using a Dean- Stark tr

a er
evaporatlon the residue was triturated with a mixture of 25l - %964/3%1131'3
5 and 25 ml water and the precipitate isolated. After elution with ethyl
acetate/heptane 3:1 from silica resultéd 3.6 g (65%) off-white crystals of
2-(4- benzyloxy-phenyl)-4-chloromethyl-oxazole. MS: M = 300.0(API+)
'H-NMR(APAMHZ o REDM e 655%7@(@%&4 (CICHDRHE R QEkI2)-
e AT G ARl g gl APH). 7450, 20

2H, Ar 8.20 xazole
2-{1-[2-(4- Benzyloxy phenyl)- oxazol 4-ylmethyl]-1H-imidazol-2-yl}-ethanol
A iiifitdie=a82.9@ 51¢2.0 mmol)
2-(4-benzyloxy-phenyl)-4-chloromethyl-oxazole, 0.86 g (7.7 mmol)

2-(@shydrxyeiind; 1H-ipidasalg- 3. gg(geigg]?d@ﬁ‘(?l)s% @%@éé%%ﬂ'ﬂ@()(t
stlgé %ﬁ % Qfm gkgv %%ﬁﬂ % ﬁ%r%’r ed 5?~§Nrﬁé'

reéﬂ%@lﬁxfraﬁﬁédzfﬁtéfef%ﬁa%%faﬂé{ 'F’Pfézél;@t}ra]& 18y dﬁéd)}éQfaporated

and purified on silica. Elution with ethyl acetate/methanolic ammonia

8515 yirided 0:9819-B3TLsAd-2 fRidA-BREAKAANGIYN. 4-yimethoxy)-

TP R OO ﬁgy%m‘s“%v”ﬁé%%%é‘?ﬂ e

2H, HOCH?2), 4.80(t, 1H, OH), 5.11(s, 2H, NCH2), 5.18(s, 2H, OCH2),
6.78 (@ tkketnib e}, (D.10(snibl) 4ridz(Ae)-Rytédy-2thyiitlyaZo35 (glinddthyi ] -

Ar-b3z6140(8; 2erN-kRK 7.4A(d, (Bl A{mbi),czsﬁﬁ{ﬂea?%%n/a\tfeﬁ%@ Rttdddne

oxgzale ) 3 r m i

g %ﬁf%ﬁ\{e; ‘?oxfa%wg PThSAR X Slamrahosdiomsii
2 { Erf’ll T rBf a r: jn g mmol) potassium jodide
yimvesteyiddid immid avotine i} -68AaronineedrivEHE shhsMiyd rogeerten: 055 2ml
howrsepver 25 4 g AD Yh P gl at-ammbienid emperiated @ abid:pr eSS enlAdtey

filtratione W6e combined organic layers were washed with IN sodium hydroxide and
water, dried over sodium sulfate and evaporated. Purification on silica yielded, after
elution with heptane/ethyl acetate 1:5, slight yellow raw material (165 mg) that was
recrystallized from 2-propanol to give 76 mg (20%) pure title compound as white
crystals melting at 170-172°C .

MS: M = 521.0(ESI+)

'H-NMR(400MHz, De-DMSO): 6= 2.91(t, 2H, CCH3)}, 3.74(q, 2H, HOCH,), 4.79(¢,
1H, OH}, 5.12(s, 4H, OCH;+NCH3), 6.78(s, 1H, triazole), 7.10(s, 1H, triazole},
7.19(d, 2H, Ar-H), 7.26(d, 1H, vinyl), 7.37(d, 1H, Ar-H), 7.53(m, 2H, vinyl+Ar-H),
7.89(d, 2H, Ar-H), 7.95(t, 1H, Ar-H), 8.05{s, 14, oxazole), 8.28(s, 1H, oxazole).




10

20

25

30

WO 2005/040158 PCT/EP20041011943 -48 solvent was evaporated to
leave 0.55 g (80%) 4-{4-[2-(2-hydroxy-ethyl)-imidazol-
1-yImethyl]-oxazol-2-yll-phenol as light yellow crystals. MS: M =

W%ﬁg%ﬂ:@ 'H-NMR(400MHz, D6-DMSO : S= 2.90(t, 2H, 9@5’%%2(%25"1({943

2H, HOCH?2), 4.80(t, 5 1H, OH), 5.10(s, 2H, NCH2), 6.78(s, 1H, triazole),
6.88(d, 2H, Ar-H), 7.10(s, IH, trlazole)4 .78(d, 2H, Ar-H), 7.99(s, 1H,
oxazole), 10.13(br, 1H, OH). v) 2-{
1-[2-(4-{2-[(E)-2-(4-Chloro-2-fluoro-phenyl)-vinyl]-oxazol-4-ylmethoxy}-
phegyhrsixagol-4-ylmethyl]-1H-imidazol-2-yl}-ethanol A mixture of 0.20 g
. Zf][ - -(Pi) [&E{)‘]ﬁ[ ﬂgegw&ﬁéﬁﬂ? L;‘EHBI% Bléﬁdm@m%ﬂl Jigylmethoxy

oxa -2- ph no %@é@%g@{% cesium carbonate in 10 n|I

thén 0.21 g (0.74 mmol)

4 chloromethyl 2 [2 (4- chloro-2-fluoro-phenyl) -vinyl] -oxazole and 0.123
g (@, 24 erract)potassidimybpideyliereytidded and stirring at 60C continued
over night. After evaporation, 15 ml water was added and the mixture

eXtF@ﬁ{&@u\“éitkf tuee poriensgf &mk@tﬁwd&me,naﬁenﬁk&mbmeg (233
organlc ers were ith IN,sodium, h dro 1 er, dri
over so1 lﬁ{ln%{suﬁ?aatcédggg&;%gzvégg@%ﬁlglfrﬂ%ar#on on s |ca e ’wg ggjt "

e|umfhw\mn1h@r|§taffeféfﬁwﬁﬁété¥éﬂ§ds SNERPYEISRERERR 1h a;ar (EE519Rg)
thainaasre &e&yﬁiafhaedtér peoidtipropArml td givendGingl @OW)plite titkeipitate

Com 6 'fjsnfziitgé W B%dgv}/t%t%lastép%tégq'vﬁh%79 g&%@%ﬁ%@ nM/acuum at 40°C.
6-DMS 2.91(t, 2H, CCH2), 3.74(9,

2HY Cﬁ—i’%)g&‘f%’(P iﬁpﬁﬁﬂ‘?ﬂ?ﬁ%&faaﬁ%@ﬂﬁﬁéﬁi?% 78(s, 1H,
triaztde)d %208, EIi-friazole), 7.19(d, 2H, Ar-H), 7.26(d, 1H, vinyl),

7.37(d = : I - t,

P O Tﬁﬂ(ﬂzzé?%é%o%éf)* A
PCHERHODH 71948 41219%%%&& g 1HpG@OM
(B)-2p(diAapsabvaiosylianykahenybs\ynylkoxasatAnimetoxy}-

i1l

ii) 3-(4-Pentafluorosulfanyl-phenyl)-acrylamide

To a suspension of 5.70 g {20.8 mmol) 3-(4-pentafluorosulfanyl-phenyl}-acrylic
acid in 30 ml tetrahydrofuran and 0.21 ml N,N-dimethy! formamide a solution of
3.47 ml (27.4 mmol) oxaiyl chloride in 5.0 ml tetrahydrofuran was added dropwise
at 0°C within 10 min. Stirring was continued at 0-5°C for 30 min. and 3 h atroom
temperature thereafter. The resulting solution was cooled to 0-5°C again and then
added within 15 min. to mixture of 300 mi ice and 120 ml of a 25% aqueous
ammonia solution. The precipitated amide was collected, washed with water and n-
heptane and dried at 40°C in vacuo. Yield 5.17 g (91%} 3-(4-pentafluorosulfanyl-
phenyl)-acrylamide.

MS: M = 274.2(EST+), 272.2(ESI-)

'H.NMR(400MHz, Ds-DMSQ): 8= 6.76(d, J= 15.8 Hz, 1H, 2-H), 7.26(s, br, 1H,
NH), 7.48(d, J= 15.8 Hz, 1H, 3-H), 7.66(br, 1H, NH), 7.78(d, 2H, Ar-SFs), 7.93(d,
2H, AI’SF5}

9. NMR(376MHz, De-DMSQ): 8= 63.7(d, 4F), 86.8(quintet, 1F).
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phenyl)-oxazol-4-ylmethyl]-1H-[ 1,2,3]triazole i)
3-(4-Pentafluorosulfan)rl-phenyl)-acrylic acid 5 A mixture of 5.40 g (23.3
mmol) 4-pentafluorosulfanyl-benzaldehyde, 2.42 g (23.3 mmol) malonic

wacighsha9sg (2.3 mmol) piperidine and 10.0 ml pyridine Wa%&%%oiﬁ[%s

temperature until carbon dioxide development ceased (4 h). reaction
mixture was poured into a solution of 1.00 ml ice and 60 ml 6N HCI. The
precipitate was isolated, washed WifI‘PQVéter, then with n-heptane and
dried in vacuum at 40C. 10 Yield: 5.73 g (90%)
3-(neatabuaresyianyl-phembfacedialaaid]- iy ARTRR (R RI-)
'H-NMR(400MHz, D6-DMSO : 6= 6.69(d, J= 15.8 Hz, 1H, 2-H), 7.65(d, J=

158 Hz1Hh Bk B32EeftitnbroRitRh Hiphdk Libr- R 2.57 £ (187
19F-NMR(376MHz, D5-D!%I§OO: q:t 3. é 4 ,8t6.t$ |nttet, 1F). 15f||1) 1
3-(%! ARISFS SFSRyABR &Ry I ARSI T 6B R AP eRSIBREST 87D S

(20, & ivimotitBadup emafielorbseany phety Iy earer$iick el Ihgoeamlion
(2 el Shi e 0. s AT T St e
.4 mmol) oxalyl chloride .in 5.0 ml tetrahydrofuran was added dropwise
e B b R S o o G SO B T o e EapiP
rodhs poidemparaturEhnérsditeherane rdsutislisadatwiatieitbto 0-5C
again and thes. Faged withisste) miohiersavettive b 300 pehiat@nckdi2Oh|
of ah%gw %%Jqﬁg az%mmonia solution. The precipitated amide was
collect (9 washed with water and n- heptane and dried at 40C in vacuo.
Yig#EsM 7 §1@1085 SLtd- pehtafiibfosulfanyl- phenyl)-acrylamide. 25 MS: M
= 274 AES LM T2, AESM b RMRIGQOMHZIDEIDMSQ, 155 6CG16(d. éhxtd,

S A A e T e T o
S DR S0 40 BRI

phenyl}-oxazol-4-ylmethyl]-1H-[1,2,3 ] triazole

A mixture of 97 mg (0.40 mmol) 4-(4-[1,2,3}triazol-1-ylmethyl-oxazol-2-yl}-
phenol and 78 mg (0.24 mmol) cesium carbonate in 10 m! butanone was stirred at
60°C for 30 min, then 140 mg (0.40 mmol} 4-chloromethyl-2-[2-{4-
pentafluorosulfanyl-phenyl)-vinyl]-oxazole and 66 mg (0.40 mmol} potassium
iodide were added and stirring at 60°C continued over night. After evaporation, 15
ml water was added and the mixture extracted with three portions of 15 ml ethyl
acetate. The combined organic layers were washed with 1N sodium hydroxide and
water, dried over sodium sulfate and evaporated to yield 8% mg (40%) pure title
comnpound as light yellow solid melting at 172-174°C .

MS: M = 552.0(ESI+)

"H-NMR{400MHz, D,-DMSO): 8= 5.13(s, 2H, NCH,), 5.60(s, 2H, OCH,), 7.19(d,
2H, Ar-H), 7.36(d, 1H, vinyl), 7.62(d, 1H, vinyl), 7.76(s, 1H, triazole), 7.93(m, 6H,
Ar-H), 8.18(s, 1H, triazole}, 8.21(s, 1H, oxazole), 8.30(s, 1H, oxazole).

P NMR(376MHz, D;-DMSQ): 8= 63.6(d, 4F), 86.8(quintet, 1F).




iii) 4-Chloromethyl-2-[2-(4-pentafluorosulfanyl-phenyl)-vinyl}-oxazole 4.10
g (15.0 mmol) 3-(4-Pentafluorosulfanyl-phenyl)-acrylamide, 2.37 g (18.7
mmol) dichloro acetone and 25.0 ml toluene were kept at reflux

wisroReraike for 12 h with continuous removal of water by wgg8bRo4/011943
Dean-Stark trap. The reaction 5 mixture was evaporated and purified by
chromatography on silica gel (eluent: ;heptane/ethyl acetate 5:1). All
fractions containing the product were evaporated and the residue stirred
with 10 ml isohexane, the crystallized material isolated by filtration dried.
Yidldt of Refer¢REM0) 4-Chloromethyl-2- [2-(4-pentafluorosulfanyl- phenyl)
-vinyl] -oxazole. 10 MS: M = 346.1(APCI+), 344.2(APCI-).

He'é‘ 55% 4E|Oand AERMSOL. %méb? Fi ?ﬂﬂ%@@@o&%’% 1H, =CH),

94(m, 4H,
1-[§b(3414{é RE?“Zi %”eﬁréfi@?d:gﬁé{hﬁﬁﬁﬂgﬂ% &in S)&%é)xazoﬁg-ll-ylmethoxy}
- pherg)eoxdazoha-Bhpents yi Med Ghonpithiddblehts A>mixture of 97 mg
(0. AGn&aR 0N, Ard-Slialiwidz 0l e toyb iz Ghidpl] ) ibeom)| arzk 78 mg

O-2Ammab, %@ rs%a%@@@r iRed O mbb@}@acm was stirred at 60C for
30.min th nl4

m omethyl-2-[2-(4-
pem&ﬁ%r Sﬁff% Cﬁﬁﬁe\r/%gézc%ge 5z’?n?d 66 mg (0.40 mmol)
poteasdrmn iGaid Wéﬂé Addeaaig stheabeat 66 € Emtitdetl Sver night.
After evaporation, 15 20 ml water was added and the mixture extracted
with three portions of 15 ml ethyl acetate. The combined organic layers
were washed with IN sodium hydroxide and water, dried over sodium
sulfate and evaporated to yield 89 mg (40%) pure title compound as light
yellow solid melting at 172-174C . MS: M = 552.0(ESI+) 25
'H-NMR(400MHz, D6-DMSO): S=5.13(s, 2H, NCH2), 5.60(s, 2H, OCH2),
7.19(d, 2H, Ar-H), 7.36(d, 1H, vinyl), 7.62(d, 1H, vinyl), 7.76(s, 1H,
triazole), 7.93(m, 6H, Ar-H), 8.18(s, 1H, triazole), 8.21(s, 1H, oxazole),
8.30(s, IH, oxazole). 19F-NMR(376MHz, D6-DMSO : S= 63.6(d, 4F),
86.8(quintet, IF). WO 2005/040158 PCT/EP20041011943 -51-
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et al., Br. J. Cancer 65 (1992) 118-12%>Yarden, Y., and Ullrich, A., Annu.
Rev. Biochem. 57 (1988) 443-478 WO 2005/040158 PCT/EP2004/011943
-52 Patent Claims 1. The compounds of formula (I), Rl RCH R
(CH,)m-X ArMlifs)qB yC formag%%erein R', R2 and R3 are
each independently hydrogen, halogen, nitro, cyano, -SF5, -NR5R5’,

REC(O)FhRBmPoaf) %4 R 8{Q)3, R6C(0)O-, R6C(O)NRS5-, and R5R5
NC(O)- ;or a group chosen from aliphatic hydrocarbon, alicyclic 10
hydrocarbon, aromatic hydrocarbon, non-aromatic heterocyclic groups,

aromatic heterocygli ups, which groups are unsubstituted or
substituted by aliph “Dydcocarbon groups, alicyclic Q}/drocarbon
groups, aromatic hydrBcarbof @s,)mngmgfb\%a@m’het’e@cyclic 15
groups, halogen, nitro, cyano®aZido, -NR5R5YR6€0-, R'O-, R'S(O)x ,
R'OC(0O)-, R6C(0)O-, R6C(O)NR5- and

formula (1),

wherein

RLR*and R® are  each independently  hydrogen, halogen, nitro,
cyano, -SFs, -NR°R”, R°C(0)-, R70-, R’S(0),-, R7OC(O)-,
R°C(0)0-, R°C(OINR’-, and R'R*NC(0)- sor
a group chosen from aliphatic hydrocarbon, alicychic
hydrocarbon, aromatic  hydrocarbon, non-aromatic
heterocyclic groups, aromatic heterocyclic groups, which
groups are unsubstituted or substituted by aliphatic
hydrocarbon groups, alicyclic hydrocarbon groups,
aromatic hydrocarbon groups, non-aromatic heterocyclic
groups, halogen, nitro, cvano, azido, -NR°R®, RCO-, R'O-,
R'S(0)-, R'OC(0)-, R*C(O)O-, R°C(OINR>  and
R’R* NC(O)- group; or

R’ and R’ together with the carbon atoms to which they are attached

form a 5 or 6 membered heterocydlic ring; and

R’ is hydrogen or halogen;

X is =O-, -S(0)y, or -NR*-;

X 1s0,1or2;

r* is hydrogen or C,-Cs alkyl;

R®and R® are independently of each other hydrogen or a group

chosen from aliphatic hydrocarbon, alicyclic hydrocarbon,

aromatic hydrocarbon, non-aromatic heterocyclic, or
R°C(0)-
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R5R5'NC(O)- group; or R' and R2 together with the carbon atoms to which
they are attached form a 5 or 6 membered heterocyclic ring; and 20 R3 is
hydrogen or halogen; X s -0-, -S(0), -, or -NR'-; xis 0, lor 2; R'is

wBYregan@r CI-C6 alkyl; R5and RS are independently of eagh@ieis/011943

hydrogen or a group 25 chosen from aliphatic hydrocarbon, alicyclic
hydrocarbon, aromatic hydrocarbon, gpn-aromatic heterocyclic, or
R6C(0)-; WO 2005/040155 PCT/EP2004/011943 -53 -6 is hydrogen or a
group ci%psen from aliphatic hydrocarbon,, alicyglic hydrocarbon, aromatic
hydrocarbon, non-arlts)‘rg?éﬁt‘{gg%% ero {/%‘lll% %hr eél-%;r ﬁnlgi Wg(%ggl]?ggfg?agb&%up
chosen from aliphatidinydioketnsarberaREeRE A atearbem, HromatRatic
hydrocarbon, non-angmatie,hieterrtyelic, halogen, or R6C(O)-; R5, RS/,
R6, R7 gye optionally further substituted: ¥ is for =CH- or =N-: L. and M
are indeﬁpendently :)é_ Y,éé?g:eﬁ?,r 16" Bnd ¢ ¢%%%O-F%I€I§-,3}NHX S-or -0-,
with the proviso that#icrehshsHesresnL agpmetl nirogr bop. nos R gRatic
integer of 1 to 5; n isaeintedenaf@dn 4ORTHB)is an optionally
substitujedrargmatic azqleing Acking.fymaxaptionally further be
substitu%g’ - the ’symlf:i)olt8 )1 mea)PrfF'ls either (E)- or (Z) -configuration of the
arylvinle is for =CH- or =N-;

Land M are independently =CH-, or =N-,

Gand G are -CH,-, -NH-, -5- or -O-,
with the proviso that at least one of G, L or M is -NH- or

=N~}
m is an integer of 1 to 5;
n is an integer of 0 to 10
B is an optionally substituted aromatic azole ring; and
ring A may optionally further be substituted;

the symbol "™ means either (E)- or (Z)-configuration of the arylvinyl

group wherein it is used; and

their pharmaceutically acceptable salts.

2. The compounds of formula 1-1 according to claim 1
2 N (CHﬂn___
R-"(CHZ},;—X@(’G:}I/ B

( formutal-1 },

wherein

G denotes ~O- or =5+

¥, Y and the cyclic group B are as defined in claim L
m and n are each 1; and

R denotes a group of formula
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group wherein it is used; and 20 their pharmaceutically acceptable salts.
2. The compounds of formula I-1 according to claim 1 (CH2) R-(CHzj-X
Y~ -e G formula l-1), wherein 25 G denotes -0- or -S-; X, Y and the
woYslisAlpup B are as defined in claim 1; m and n are eacrk]gﬁg(g&” 043
denotes a group of formula WO 2005/040158 PCT/EP2004/ qsli
R R2 R G' wherein R', R2, R3, G' are defined in claim 1. 3. The
compounds of formula (1-2) accordirfgD oclaiml RRrN-vN RsXG
G' formula (1-2), wherein 10 R'is hzillogen; -0-alkyl,

wherein

R
R2
AN
3
R & Y

RY R% R, G are defined in claim 1.

3. The compounds of formula (I-2) according to claim 1

wherein

Ri

R.”}

R' and R

formula (1-2),

is halogen;

-O-alkyl;

-S-alkyl; -S{(O)-alkyl; -S(O)y-alkyl;
~N-aliyl;

-S8Fs; or

alkyl, all alkyl groups being optionally once or several times

substituted by halogen; and
is hydrogen; or
halogen; and

1s hydrogen; or

together with the carbon atoms to which they are attached
form a 5 or 6 membered heterocyclic ring; and
is hydrogen; or

halogen;
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-S-alkyl; -S(O)-alkyl; -S(0)2-alkyl; -N-alkyl; -SF5; or 15 alkyl, all alkyl
groups being optionally once or several times substituted by halogen; and
R2 is hydrogen; or halogen; and R3 is hydrogen; or 20 R' and R2

wivgsibglyth the carbon atoms to which they are attached plofRr3a.@f: fous

membered heterocyclic ring; and R3 is hydrogen; or halogen; 25 WO
2005/040158 PCT/EP2004/011943 -55.X, G and G’ have the significance
given in claim 1; and their pharmaceutically acceptable salts. 4. The

compou according to claim 3, wherein 5 R'is halogen; -0-alkyl;
-S-alkyl:;* %dj’% vl: %{6?%&‘1&&}1?69&98%@-%%11%ky|, all alkyl

groups being optionally once or several times substituted by halogen; R2

oG O Riatly s Reep bl g " 21

4. The compounds according to claim 3, wherein

R! 1s halogen;
-O-alkyl;
~S-alkyl; -8(O)-alkyl; -S(O),-alkyl;
~N-alkyl;
-SFs; o1
alkyl, all alkyl groups being optionally once or several times
substituted by halogen;

R 18 hydrogen; or

halogen;
R is hydrogen; and

X is -S~; -N(CH3)- or —NH-;
G and G are -O-;

or alternatively

Xand G are -O-; and
G' i$ -S-; and

their pharmaceutically acceptable salts.

5. The compound according to claim 4

1-[2-(4-{2-[(E)-2-(4-Trifluoromethyl-phenyl)-vinyl}-thiazol-4-ylmethoxy}-
phenyl}-oxazol-4-ylmethyl}-1H-{1,2,3]triazole.

6.  The compounds according to claim 3, wherein
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Xis -5-; -N(CH3)- or -NH-; Gand G are -0-; 20 or alternatively X and G
are -0-; and G'is -5-; and 25 their pharmaceutically acceptable salts. 5.
The compound according to claim 4
-[2-(4-{2-[(E)-2-(4-Trifluoromethyl-phenyl)-vinyl]-thiazol-4-ylmethoxy} 30
“’;‘?é’rﬁ?%i%sol-4-y|methyu-1H-[1,2,3]triazo|e. 6. The comp%ﬁﬁ% Bothos
according to claim 3, wherein WO 2005/040158 PCT/EP2004/011943
-56- R' is halogen; -0-alkyl; -S-alkyl;=8¢0)-alkyl; -S(O)2-alkyl; -N-alkyl; 5
-SF5; or alkyl, all alkyl groups being optionally once or several times
substitut@d by halogerbacgR" is hydrogen; or 10 halogen; R3is
hydrogen; X, G and Ci)a{@(ﬁ!l -0-; and 1.5 their pharmaceutically
acceptable salts. 7. The com n({ﬁ AC %rﬁin to claim 6 1- [2-(4-{
2-[(E)-2-(4-Trifluoromdt ?pﬁzgﬁf)a }ﬁﬁ/rg éf?%?yb-ylmethoxy}- 20
phenyl)-oxazol-4-ylmétrfit H-[ 1,2,3] triazole,

-SFs; or

alkyl, all alkyl groups being optionally once or several times
substituted by halogen; and

R* 1s hydrogen; or
halogen;
R is hydrogen;

X, G and G areall -0-;and

their pharmaceutically acceptable salts.

7. The compounds according to claim 6

1-{2-(4-{2-{(E}-2-(4-Triftuoromethyl-phenyl)-vinyl] -oxazol-4-ylmethoxy}-
phenyl)-oxazol-4-ylmethyl]-1H-{1,2,3]triazole,
1-[2-(4-{2-[(E)-2-{4-Triflnoromethoxy-phenyl)-vinyl]-oxazol-4-
vlmethoxy}-phenyl)-oxazol-4-ylmethyl}-1H-[1,2,3]triazole,
1-[2-(4-{2-1(E)-2-(4-Trifluoromethylsulfanyl-phenyl)-vinyl]-oxazo]-4-
ylmethoxy}-phenyi)-oxazol-4-yimethyl]-1H-{1,2,3]triazole,
1-{2-(4-{2-{{E)-2-(4-Methoxy-phenyl)-vinyl}-oxazol-4-ylmethoxy} -phenyl)-
oxazol-4-ylmethyl]-1H-[1,2,3]triazole,
1-12-(4-{2-[(E}-2-(4-Chloro-phenyl}-vinyl] -oxazol-4-ylmethoxy} -phenyl)-
oxazol-é—yhﬁethy}] -1H-{1,2,3)triazole,
§-[2-(4-{2-[(E}-2-(-4-Trifluoromethylsulfinyl-phenyl)-vinyl] -oxazo}-4-
ylmethoxy!-phenyl)-oxazol-4-ylmethyl]-1H-[1,2,3]triazole, or
1-{2-(4-{2-[(E)-2-(4-Pentafluorosulfanyl-phenyl)-vinyl} -oxazol-4-
vlmethoxy]-phenyl)-oxazol-4-ylmethyl]-1H-{1,2,3}triazole.
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1-[2-(4-{2-[(E)-2-(4-Trifluorometho)cy-phenyl)-vinyl]-oxazol-4-
ylmethoxy]-phenyl)-oxazol-4-ylmethyl] -1H- [ 1,2,3] triazole,
1-[2-(4-{2-[(B)-2-(4-Trifluoromethylsulfanyl-phenyl)-vinyl]-oxazol-4-

Wlﬁl?b‘(?gmé%} -phenyl)-oxazol-4-ylmethyl]-1H- [1,2,3] triazole, SCT/EP2004/011943
1-[2

4-{2-[(E)-2-(4-Methoxy-phenyl)-vinyl] -oxazol-4-ylmethoxy} -phenyl)-
oxazol-4-ylmethyl]-1H-[1,2,31triazole, 53-[
2-(4-(2-[(E)-2-(4-Ch|oro-phenyl)-vinyI]-oxazoI-4-y|methoxy}-phenyl)-
oxazol-4-ylmethyl] -1 H-[ 1,2,3] triazole, 1- [2-(4-(2- [
(Ei2-(-4ALreisriBromethgtsoting- sy Luitpieioxazol-4- 30
ylmethoxy}-phenyl)-oxazol-4-ylmethyl]-1H-[1,2,3] triazole, or
1-[2-(4-{2-[(E)-2-(4-Pehtddigemsosulfanyl-phenyl)-vinyl]-oxazol-4-
ylmethoxy}-phenyl)-oxazgls4-ylmethyl]-1H-[ 1,2,3]triazole. WO
2005/040158 PCT/EP2 9?41943 -57 8. he compounds according to
claim 3, wherein Rl réﬁ‘l%g bagﬂébrs@ afdis(0)-alky!:
-S(0)2-alkyl; 5 -N-alkytal§E5; or alkyl, all alkyl groups being optionally
once or several timessguglstituted by halogen; and 10 R2 is hydrogen; or
halogen; R3is hydro (S -S- or -Q-; and X is -0-; -NH- or

-N(CH3)-; and their p Fmac %gﬁlff %égﬁ% gnellonsgor several times

subshtuted by halogen; and

R? is hydrogen; or
halogen;
R’ is hydrogen;
G 15 -5
G' is -S- or -O-; and
X is -O-; =NH- or =N(CH,}-; and

their pharmaceutically acceptable salts.

9. The compounds according to claim 8

1-[2-{4-{2-{(E)-2-(4-Trifluoromethyl-phenyl)-vinyl]-oxazol-4-ylmethoxy}-
phenyl}-thiazol-4-ylmethyl|-1H-[1,2,3]triazole, or
1-[2-(4-{2-[(E}-2-(4-Trifluoromethyl-phenyl}-vinyl] -thiazol-4-yimethoxy}-
phenyl)}-thiazol-4-ylmethyl}-1H-[1,2,3]triazole.
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9. The compounds according to claim 8 I- [ 2-(4-[2- [ (E)
-2-(4-Trifluoromethyl-phenyl) -vinyl] -oxazol-4-ylmethoxy} -
phenyl)-thiazol-4-ylmethyl]-1H-[1,2,3}triazole, or 1-[2-(4-{2-
ifluoromethyl-phenyl)-vinyl]-thiazol-4- ylmethoxg1

W%ﬁgﬁ'z;}fg t%gzm 4-yimethyl}-IH-[1,2,3]triazole. WO 2005/04 %%5?”2“““’0”9“3
PCT/EP2004/011943 -58 10. The compounds of formula (1-3) according
toclaiml FRNN sly~~G formu-lgk?lé), wherein 5 Rl is halogen;
-0-alkyl; -S-alkyl; -S(O)-alkyl; -S(O)2-alkyl; -N-alkyl; -SF5; or 10 alkyl, all
alkyl. grdilps:beipgnoptionaliy siade dr sevetalgdimesisubstituted by
halogen; and R3 is hydrogen; 15 W is -N=; or -C(R8)=; wherein R8 is
hydrogen or C1.6 alkyl, which is once or several times substituted by

hydroxy; 20 X is ;-S(O)- -S(0)2-; -NH or - N H3N¢and Gand G
are independently,ﬁ - 5, and their p aIIy\_gr?iptabIe salts.
25 11. The compounds aceQrd t@g to

2-[(E)-2-(2-Fluoro-4-trifluoro et -phenyl)- vmyl] -4-[4-(4-imidazol-I-

formula (I-3),

wherein
R is halogen;
-O-alkyl;
-S-alkyl; -S(O)-alkyl; -5(O ),-alkyl;
~N-alkyl;
-SFs: or
alkyl, all alkyl groups being optionally once or several times

substituted by halogen; and
R’ is hydrogen;
%Y is -N=; or
-C(R*=; wherein
R® is hydrogen or Cy.s alkyl, which is once or several times

substituted by hydroxy;

X is -Ox; 5~ -5(Q)+; ~5(O)y-; -NH- or ~N{CHj)-; and
G'and G are independently -O- or -§-; and

their pharmaceutically acceptable salts.
il. The compounds according to claim 10

2-[(E)-2-(2~Fluoro-4-triffuoromethyl-phenyl)-vinyl]-4-[4-{4-imidazol-1-
ylmethyl-thiazol-2-yl)-phenoxymethyll-oxazole,
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W %gffmlﬁ%azol-z-yl)-phenoxymethyl] -oxazole,

ylmethyl-thiazol-2-yl)-phenoxymethyll-oxazole, WO 2005/040158
PCT/EP2004/011943 -59
2-[(E)-2-(2-Fluoro-4-trifluoromethyl-phenyl)-vinyl]-4-[4-(4-imidazol-I-

Y
2-[(E)-2-(2-Fluoro-4-chloro-phenyl)-vinyl]-4-[4-(4-imidazol-I-
ylmethyl-oxazol-2-yl)-phe noxymethyl kqoxazole, 5 '
1-[2-(4-{2-[(E)-2-(2-Fluoro-4- trifluoromethyl phenyl) vinyI] -oxazol-4-

ylmethoxy -0xaz Imeth
S S B T4 i
pheny!)-siegoidoghm by ﬂnhepwrartﬂm&]z@p@zole,
1[[2-(;1-{2:((5) Z@ﬁﬂ&mﬂlf&%ﬁ@f@ﬂlylrﬁg}?ﬂ vzini\iallr@sé@mM 10
ylmethoxy}- met 1 triazole, or
2-{1-[2-(2%j - g%ﬂ%% P ﬁuoargthﬂr[?y V|nyl] oxazol-4- ylmethoxy)
-phenyl)do e?rﬂg%r]Flwqrﬁrafaﬁwwﬁt‘@thah@}yl)ﬂmrﬂ@xam -4-
compou@ﬁﬁeﬁfdﬂymﬂan@lﬂkmwdm@emyclam LR RuRLHR /N ~—yN s X
GJ15G 14) Iyl
-S(0)- alk)% rg% ikyi w@%%%@ﬁ%%?%ﬂ rﬁ!ﬁ?ﬁ °|“§$8{J§b§ %‘é’xy
optionall§5HEE" BF%bérﬁll“ﬁ?ﬂé’ ‘W alogen;
1-[2-(4-{2-[(E) -2—(2~F]uoro-4-tnﬂuoromethyl-phenyl)uvinyl} -oxazol-4-
yimethoxy}-phenyl)-thiazol-4-ylmethyl]-1H-[1,2,3] triazole, or
2-{1-{2-(4-{2-[(E}-2-(4-Chloro-2-fluoro-phenyl }~vinyl] -oxazol-4-
yimethoxy!-phenyl)-oxazol-4-yimethyli - 1 H-imidazol-2-yl} -ethanol.

12.  The compounds of formula (I-4) according to claim 1

formula (I-4),

wherein
R is halogen;
-O-alkyl;
-S-alkyl; -5{O)-alkyl; -5(O),-alkyl;
-N-aikyl;
-SFs; or
alkyl, all alkyl groups being optionally once or several times
substituted by halogen;
R* is hydrogen; or
halogen; and

R® is hydrogen; or

PCT/EP2004/011943



10

15

20

25

30

25 R2 is hydrogen; or halogen; and R3 is hydrogen; or WO-2005/040158
PCT/EP2004/011943 -60 Wand R2 together with the carbon atoms to
which they are attached form a 5 or 6 membered heterocyclic ring; and

W%%é&m(gr%gen or halogen; 5 Re is hydrogen; or CI-6 alk [, which is

once or Séveral times substituted by hydroxy: 10 X, G and éﬂ}é@@(}ﬂ@]m
significance given in claim 1; and their,pharmaceutically acceptable salts.

13. The compounds according to claim 12, wherein 15 R' is halogen;
-N-alkyl; -SF5; or 20 alkyl, all

-0- aIkyI 1- yl -S(O 0)2 Ikyl

alkyl groups &glng opt r;%a ywékrg E% P mTeshishshta Hipc ed
halogen; and R2 is ﬁymbgéﬂrémhmbgeﬁbﬁﬁdaﬁdsz hiygragen; G and G
are indgpendently -Qs BydRrygaang: X is -0-; -NH- or-N(CH3)-; and 30

halogen;

R? is hydrogen; or
Cy.¢ alkyl, which is once or several times substituted by

hydroxy;
X Gand G have the significance given in claim 1; and

their pharmaceutically acceptable salts.

13, The compounds according to claim 12, wherein

R is halogen;
-O-alkyl;
-S-alkyl; -8(O)-alkyl; -5(0},-alkyl
-N-alkyl;
-SFs; or
aliyl, all alkyl groups being optionally once or several times

substituted by halogen; and

R* is hydrogen; or
halogen;
R is hydrogen;

G'and G are independently -O- or -S-; and
X 15 -O-; -NH- or ~N(CH3)-; and

their pharmaceutically acceptable salts,



their pharmaceutically acceptable salts. WO 20051040158
PCT/EP2004/011943 -61 14. The compounds according to claim 13
1-[2-(4-{2- [(E)-2-(-4-Trifluoromethylsulfanyl-phenyl)-vinyl]-oxazol-4-
W??L%t%%%}gphenyl)-oxazol-4-ylmethyl]-_lH-imidazole,_or PCT/EP2604/011943
- 2-?4-{2-[(E)-2-(-4-Tr|fluoromethylsuIf|nyI-phenyl)-vmyl]-oxazol-4 5
yImethoxy}-phenyI)-oxazoI-4-yImethxl]é}l_—l-imidazole. 15. The compounds
of formula (1-5) according to claim 1 R RR N~NLJN x [ N~X N D formula
(1-5), 10 wherein R'is halogen; -0-alkyl; -S-alkyl; -S(O)-alkyl,
-S(B3)2-AlkykoNpalkytls &BoSlkT, worchliyl,1&ll alkyl groups being optionally
once or several times substituted by halogen; R2 is hydrogen; or
halogen; dpd 420-R3 )i hydrogawomkaidIRaylageiiier-wilfl ithe.garaon

t tQ.which t 6 d het li
?}n‘;TZn%lvég%%p%%‘g%%%?-é?%é?%aﬁ%%ﬁt}%g;??ﬁég &% the significance
given in B 2B Soute TS B e pabeaTh 1 tigug-oxazol-4-

yimethoxy}-phenyl)-oxazol-4-ylmethyl}- 1 H-imidazole.

15.  The compounds of formula (I-3) according to claim 1

Ny
= NN N
! 1 [

formula (1-5),

wherein

R! is halogen;
| ~O-alkyl;

-§-alkyl; -5(O)-alkyl; -S(O),-alkyl;
-N-alkyl;
-SFEs; or
alkyl, all alkyl groups being optionally once or several times
substituted by halogen;

R* is hydrogen; or
halogen; and

R’ 1s hydrogen; or

R! and R’ together with the carbon stoms to which they are attached
form a 5 or 6 membered heterocydlic ring; and
R’ is hydrogen; or |

halogen;

X,G'and G have the significance given in claim 1; and
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-62 their pharmaceutically acceptable salts. 16. The process for the
manufacture of the compounds of formula (l), wherein 5 a compound of
formula (II) H-X~Y(CH2)n~ i B Y G-L (formula Il), wherein B, X, Y, G, L,
M and n have the meanings given in claim 1, 10 is reacted with a
RABEUIEST formula (111) R-(CH2)m-E (formula 111), wherehi§ FEBRH]11943
have the meanings given in claim 1, apd E represents a suitable 15
leaving group; and if X stands for a group -NH-, a substituent (R4) may
optionally be introduced into said group to give a compound of formula (I)
wherein R4 is G-6 alkyl, which is substituted once or several times with
hydroxytherdhronpscwisnds forpaeblefaitatom, said sulfur is optionally
oxidized to give a sulfoxide or sulfone group; and said compound of
formula (I) is isolated from its reaction mixture; and 25 if desired,
converted Iiftoraptidpniicantivaiiytarcebtabiesapurggof formula (1), wherein
pharmaceuiieapaoripodsitnlaoantaining one or more compounds as
claimed in any one of the claims | to 15 together with pharmaceutically
acceptable excipients. 18. A pharmaceutical composition according to
claim 17 for the inhibition of tumor growth. 19. The use of a compound in
any one of claims 1 to 15 in the manufacture of a
Xy Mo ~(CHY),
H—X /W g

-

v© et

<

(formula II),

wherein B, X, Y, G, L, M and n have the meanings given in claim 1

is reacted with a compound of formula (111)
R-(CH2}m-E

{(formula IIT),

wherein
R and m have the meanings given in claim 1, and E represents a suitable

leaving group; and

if X stands for a group —NH-, a substituent (R') may optionally be
introduced into said group to give a compound of formula (I) wherein R*

is Cy.¢ alkyl, which is substituted once or several times with hydroxy; and

if X stands for a sulfur atom, said sulfur is optionally oxidized to give a

sulfoxide or sulfone group; and

said compound of formula (I} is isolated from its reaction mixture; and

if desired, converted into a pharmaceutically acceptable salt.



medicament for the treatment of cancer. 20. The use of a compound in
any one of claims 1 to 15 for the manufacture of medicaments for the
inhibition of tumor growth.

17.

I8.

19.

20.

A pharmaceutical composition, containing one or more compounds as
claimed in any one of the claims 1 to 15 together with pharmaceutically

acceptable excipients.

A pharmaceutical composition according to claim 17 for the inhibition of

tumor growth.

The use of a compound in any one of claims I to 15 in the manufacture of a

medicament for the treatment of cancer.

The use of a compound in any one of claims 1 to 13 for the manufacture of

medicaments for the inhibition of tumor growth.



