-1- - (E) -2-( PHENY)L ETHENYL - 4-( ARYLALKOXY-)
OXAZOLEOR - THI AZOLE COVPOUNDS AS HER- 2 TYROSI NE
wKkABESSS NHI Bl TORS AND THEI R USE | N THE TREATMEMIP10H4/011943
CANCER The present invention relates to novel
aryl azol e derivatives, to a pyfocess for their
manuf acture, nedi canents contal ning themand their
manufacture as well as the use of these conpounds as
2-" (E) ShAPHAYCBLRTHERY L ~-d € {ARYEALHPENI SQXABORE ®Re+ THIAZOLI (CQBPOUNDS AS HER-2
TYROSTRENBEBSES HTKEHITOE aNps BHRIRe U GYp TR TRBATMENT OFfF CHNCRRY |
residues in various proteins involved in the
regu: ation of cell gromh and differentiation (WIKks
e
TR Prisect mapaRrSTs 10 aovel ol At procgss for their
( 19HifacBB4e; ﬁx@&ﬂcam&h&@ Rofhkeing @enband ithéifl @thniuficture as well as the

(r:%g‘?egz‘?’% 051%%5}2 q’ﬁses {lgﬁ%*rafﬁl ¥ aéegtR_ - 0 receptor

tyrosi ne ki nases (e g. src lck). It is known that

5 m_imgteﬁxn &ekcingggg gldﬂ(sﬁ s@?h éﬁ}lo‘éﬁ‘htﬁﬂ%néﬁ% £@By] residues in

yr oSl n nases C CaU
t rvanetﬁsoprnﬁﬂlmsonv‘ql\r%dr @éhe resulatlaﬁ @t EJF'lg%rPUHl an diffgpgaation (Wilks

R%Y al., quQ Wia&&gﬁ&) 2 ‘H@O‘ﬂgﬁsl 1hacissn Aet., ahd ShAWMA.S., Curr.

RTAENAN: DT TSN

tltﬁﬁb‘&ﬁe ﬂfﬁiﬁsésf{é Lgl EGFR/I—DER)JI; §-erBWHYR-icanet PDGFrSFGEr) asd non-

nown. t hat t or I QSi

10 f éﬁgfelpfr g Ee é&rﬁe‘q‘?kédg ﬁg\zlp gﬁ?ttr %gn\zgﬁf(igenes encode
ahmoteanstwhicle mpra@ssenit tiyrosowrimeasesheapable o& aawsing all ¢rengfermation

b g 4en,cfm G&d Ul @ﬁtA Ohfh&: Sﬁévnﬁlocﬁﬁﬂ C&F (198§ uBS47BOLAMen et al,

rec omac ‘cahcer, ukaem a and ovari an

brAss Reaprts el Mysh S 19 eaﬁb@r 131 4fpp P&%Wreafw{l 196 @egnormal

I §5:6R)-OhogeME hRbahEkinhiemPOREUIPIMGEBRRtAivadibordsponse
tgﬁtreatmsnt ?\?\Ilght C.,da}‘oIQ aIqﬁ Br. J. Cancer 65

(1992) 118-121). Accordingly, it has been recognized
15  tHais knohinbthhOresepabr tyeasirptlanastyofirthe hEERe famaityelékedd BR-2 and EGFR
s._sel ec f.t 5
-i gﬁrecﬁn ethhg %F Jﬂmt&h X%li’%oeﬁaelnsge})\q/'lélrgla Sl.ﬁ%ﬁ cancers such as
ndiresst| cencwrpettedtesimalusincen sughh B clolmal regiak PhotAneach cancer,

angyialnd ?zl lAHCHariah) Btchchfl ahaepir{c?éihm?&hc&f H& i1k of these
types of cancer (Paselga,

OnfEERPSRYy cegrelatsph poey P(oLg@ggy gg 1§p0p$rfg(-}ﬁeatrmnt (é/?]laght C, et
20  SldwBEYS®inceM3( 199918 0Y.

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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63 (Suppl. 1) (2002) 17-24). However there remains a
need for new conpounds with inproved therapeutic

w@empestises, such as inproved activity, sol ubiPCT/EP2004/011943

tolerability, selectivity or stability to name only a
few. - 2 - The present inventidn relates to new
conpounds of the general formula (1), (CH) / -(CH T
Gornmula (1), wherein Rl, R2 and R3 are eac
i Abe peqw@nﬂeyltlﬁy aslaige o newaeasgearndsof the geesralrfsrmulsm),
-NRRS , RCO-, RO, RSO -, RO(O-, RC OO,
R C(O NR5-, and R'R NC(O)- ;Or a group chosen from
al i phatic hyd rbon, alicyclic hydrocarbon, aromatic
hydr ocar bor; aronatic heterocycllc gr oups,
aromatic heter ups, whic waﬁn
unsubstituted or substi @GHpy— hydrdtarbon
groups, alicyclic hydroCarbon groups, aronatlc
hydr ocar bon groups, non-aromatic heterocyclic groups,
hal ogen, nitro, cyano, azido, -NRR, RCO, RO, R
S(O -, RO(O-, R O OCarmiRlL(IP) NR5- and R R NC(O) -
group; or RL and R2 together with the carbon atons to
whi ch they are attached forma 5 or 6 nenbered
heterog clic ring; and R3 is hydrogen or hal ogen; X i
-0-, % -, 0 -NR4-; x is 0, or 2

R',R*and R’ are each independently hydrogen, halogen, nitro,

cyano, -SFs, -NR’R*, R°C(0O)-, R’0-, R’S(0),-, R’OC(0)-,
R®C(0)0O-, R*C(O)NR’-, and R’R*NC(O)- ;0r
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, cyano, azido, -NR°R*, R°CO-, R’O-,
R’S(O)x-» R'OC(0)-, R°C(0)O-, R°C(O)NR’- 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-, -S(O)y-, or -NR*+;
X is0,1 or 2;

R* is hydrogen or C,-Cg 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)-;

R° is hydrogen or a group chosen from aliphatic hydrocarbon,
alicyclic hydrocarbon, aromatic hydrocarbon, non-aromatic

heterocyclic or R’S-;
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R4 is hydrogen or alkyl; R5 and R5 are independently
of each other hydrogen or a group chosen from

wa@beoslaiise hydr ocar bon, alicyclic hydrocar bon, PEr/@rBni/c11943

hydr ocar bon, non-aromatic heterocyclic, or RC(O-; R6
IS hydrogen or a group chosemfrom aliphatic
hydr ocar bon, alicyclic hydrocarbon, aromatic

hydr ocar bon, nop-aromatic heterqcyclic or, RS- 3 -
R7 i sRhydrogen Brhydragen qpa gHyde FeLiom alw_ﬁa*eq gydrocarbon,
hydrocar bon, al hlgy&ld Kydrydrmasidatitic AeisRirben, non-aromatic

hydr ocar bon, nop-aromati.c heterogﬁflgc, hal ogen, or R
c(O-; R5, R, 1 ?TOF?FIéT}é‘IQﬁSPi(HIBa @S urt her

subst REyt’eds, RY & opfbnallytfurthér substitutedand M are

i ndependently =CH, or =N, and Gare -CH -, -NH, -S
or -OY, with th@f?)rﬁ)@HSSrfNai at least one of G L or
Mis 1MNHd Mr =Nare ifddpendéntlyig@ebr oN-1 to 5, n is an
integer of 0 to 10; is an optignally substituted

ar omafd 450l e pienyHzanHrigon{Rey optionally further

be substituted, wltHQh§¥$Fﬁi'@Jo thBeRIeRt bRELT GEL-orM is -NH- or
(Z)-configuration of the arylvinyl group wherein it is

used; and thei rzblhiar maceutically acceptable salts. The

conpognds of thg ALgReRoriNyENti on show activity as
inhibitors of the HERSignalling pathway and therefore

posseds anti - pr Bapfisteggriof8 tadds vity. bjects of the

presemt inventi R!’&n%{pﬁohhﬁr suBsTRAkAdfoRitid AbRWME; 44d and
their pharmaceutically i
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.

The compounds of the present invention show activity as inhibitors of the HER-
signalling pathway and therefore possess anti-proliferative activity. Objects of the
present invention are the compounds of formula (I) and 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 disorders as mentioned

above or in the manufacture of corresponding medicaments.
More specifically, the present invention is to provide
(1) the heterocyclic compound (I) or a salt thereof;

(2) a pharmaceutical composition, containing one or more compounds of

formula (I) together with pharmaceutically acceptable excipients;
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acceptabl e salts, enantioneric forns, diastereoisoners
and racemates, the preparation of the above-nenti oned

waeewpounss, nedi canents contai ning them and t hBCT/EP2004/011943

manufacture as well as the use of the above-nentioned

conpounds in the control or ppevention of illnesses,

especi al l yof illnesses and dlsorders as nenti oned

above or in the nmanufacture of correspondi ng

m:-{@ C aagﬁﬁ}ﬁacemmﬁ céﬁgﬁhﬁbﬁ al Jiéﬁnea BBoRS fSlsﬁﬁtmlle ﬁ)ﬂtdf‘?ﬁ}nor
rov het erocycl 1 ¢ conpound

salt RS f; (2) a pharmaceutical conposition,

cont ai ni ng one or nore conpounds of formula (I)

4 97 35 e REolio Bho Bl R P it oT e Sove

for the i nhibition of tunor growh; (4) the use of a

¢ (5{?}’ 0 Lmgus%foff 2Bmf>|oﬁn& bt fofn%{l t(::[‘)efotr E}F%W?taie c{(\faxlrrx] Efilaments

manuf é@tme@fabltmmf@an@mrgmlﬁr the inhibition of tunor
grow h; (6) a nethod of produ0|ng t he conpounds of
faor a salt phereof. term "aliph

I |
éiné & (@zng{fa ucHg %%gnlaowg frmulndy ar *bfa?t thereof.

branched al kyl group having 1 to 15 carbon atons, or

t -ch b
Py EHEOEER B g iR o 8 Sb d S0t e B et akl
algketm/ haygngligo db catbloynm,td)mgrcmm utSeturpled straight-blwiti @k bydnched
9r.BpRsic J’Elﬁ!)éaég?on %r@hisxhwagaqsﬁs camoﬁ R&5E mbisxsuéh;ﬂygmup or

gro ps s nme propy I sopropy
7’$§Bbutyl sec-butyl, tertbutyl, pentyl,
|sopentyl neopentyl tert.-pentyl, hexyl isohexyl

heptyl , octyl, 1,1-dj neth Ibut
> Eathples Oh e G £F0us e G B FOuPR e B alky
E)@n@seﬁlchfastlhethy]a|e’i<}fyhy1$rogylo tuspprdp?i;lblﬂﬁ abketyy | sec.-butyl, tert.-

8[1321 Spe el% nytyllzgeé‘t pen§' %exyqr 180 rea(ﬁ;léﬁc r‘:ylaoctyl nonyl,
2 dtexlhl,&l dlupctb nynl 2,&dtm¢tb}'i uty 2,3odmwlbut$l¢;19tkn§}xlylbutyl
2-ethyl -1-butenyl, 3-nethyl-2-butenyl, 1-pentenyl,

i:ﬁé%@}%h&éﬁﬁ@g%ﬁ%}y D] 4;&12129%32 Tg!\lkenyl groups, more preferably Cy.4
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-hexenyl and 5-hexenyl.

Examples of the "alkynyl group" include C,.;5 alkynyl groups, more preferably Cy¢
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
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 Cs.;; cycloalkyl groups such as
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl and cyclooctyl; and
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hexenyl, 3-hexenyl, 4-hexenyl and 5-hexenyl. Exanples
of the "al kynyl group” include C2-15 al kynyl groups,

woreoos/opriss er ably 2-6 al kynyl groups such as et PgmyP2004/011943

1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl, 3-

butynyl, 1-pentynyl, 2-pentynygl, 3-pentynyl,

4- pentynyl, 1-hexynyl, 2-hexynyl, 3- hexynyl,

4- hexynyl and 5-hexynyl. The term"alicyclic
h)(CLr,QC@[d?dBa]kfrlOUg}ouﬂﬁnﬁkﬁS aa Sﬂéy@rom ed] tﬂnswul@{tzqdz Joctyl,

cisberi oot aakstl i pictes SBLON, O

hymﬁdnth¢h3ghhmﬂ having 3 to 12 carbon at ons.
Exanpl es of the "cycl oal kyl group” include C3.12

cycloalkyl groups such as cyclopropyl cydobut yl ,
f the Jayleelkgnyl grqunt’chedpds Csaneycloptkend irgiips such as 2-

a L y
:'tg;lgﬁenter@% yij@hg%fdpQ’ﬂ{egl ﬂcz; EQVcﬂéhé{‘éﬁh ﬁsand 3 cyclohexen-1-yl.

bi cycl o[ 3. 2. 1] octyl , blcyclo[3 2 2]nony|
b | Exy 8ptels Df 3hé]-1'd?ﬂﬂ‘dlﬂ<adlblh}ﬂ )ged)up" lifcldde C}. [}Q'?Mbalﬂﬁlﬁielb}‘l Y& such

| s Bt Be iR TR A dap i ien A S oS 1 .

cyclopenten 1-yl, 3-cycl openten- I-yI

e d P = es ;of "
S E 0LOE dto RARSah s
Cyl@q:lgéq lsseMsnaving upe 1Quedrbar atoms. Examples of such groups are

2, dthyFf 6h e hexa}%@}ﬁ sJucM'as 3%- &rh%h%' @Jﬂﬁ?l@t‘ﬁ'yp Rnl t¥ﬂralﬁfﬂgonaphthyl

C en-| - anples of partiall
urfgﬁl%%“riaféé %Hﬁ@@ﬁ%’&?hﬁhy yclic hydrocarbon group”

|nclude groups having 9 to 12 carbon atons. Exanpl es
of or.oups,. a di hydr onapht h roups such as
iRy SaEB G BRafetbSh FARE: defosdl SRt @5 sondensed
1 p@l)&ydxcmowahgliydmquhomgtouprsfetrérlyrex@mplﬁhﬂubg Ce.14 aryl groups
hy P gesiRem, 35 g C -
LSRR, B, S PSS Bl S S
e>2e Yipiestrerially myonacysl lcg?fo eprdessgenbigiclis rasaipatic ﬁwémcnshon groups
anhtt ¥d phepbig nanphihyl andr-agsrhjiny! enyl and
9-fl uorenone- 2-yl, especially nonocyclic or condensed
bi cyclic aromatic hydrocarbon groups such as phenyl,
- ehtelm| "nancardnmadp Hteteybcycffd’] grdupsmindhales &- QﬁHT-im‘cmbered non-

hel Shagy qe’te?ocg)’cﬁy %?ouﬂsn %Mg%({’ng 1597 h%?rrr(t))ee{toms selected from

nonar ona
nitrogen, oxygen and sulfur, examples of such groups are oxiranyl, azetidinyl,

oxetanyl, thietanyl, pyrrolidinyl, tetrahydrofuryl, 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), imidazolyl (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, 5-thiazolyl), oxazolyl (e.g. 2-oxazolyl, 4-oxazolyl, 5-oxazolyl), oxadiazolyl
(e.g. 1,2,4-oxadiazolyl such as 1,2,4-oxadiazol-5-yl, 1,2,3-oxadiazolyl, 1,3,4-
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heterocyclic groups containing 1 or 2 hetero atons
sel ected fromnitrogen, oxygen and sul fur, exanples of

WGEamh/ogristips are oxiranyl, azetidinyl, oxetanyPCT/EP2004/011943

thi etanyl, pyrrolidinyl, tetrahydrofuryl, thiolanyl,
pi peridyl, tetrahydropyranyl ¢ or phol i nyl, :
thlonnrphollnyl and plpera2|nyl The term "aromatic
heterocycllc groups" denotes 5- or 6- nenbered

alQRRLIofy1 IO NAENE bR NE.8r 089 GLihtadsz8RS h@\utﬂgd;lazbm 4 1,3,4-

heteroatons chosen’frontnj tr.ogen atom. oxy

o GhiRdiR rirEo B ABiEe b2 dr BRI S b AL P RGE R b Ayl Fiazol-5-
gryDUPQ 31tﬁ6idlﬁesdéhr asdyp 3 giagol- leoylrz Si—yhazolingU i12y3-triazol-4-yl),

p $t¥ g%/lg%,g tg% 2637 Ildl 4 rlaéﬂ% e %E’ benalg}lx?‘mﬂy? (( 2 benzimidazol-1-yl,
3-beytzimidwzbhgly]), thdojm I(dg.zndoﬂl-]) vh, pngb-ér)fhy Imc{aeo]gl (e.g. 1H-indazol-
2 9 raé?—f]i’ﬁld%ml@ﬁio' ?#rélgg%amﬁylpy (e, % YiH- J%mfb‘(& (29 ¥p}razinyl),
-pymo&mmrlyll (%g i midapstoelp,3- lplymé byl meléa@pyrldyl (eg. 1H-
1-iRyd22@ 3b)p y%d%pyﬁﬁzfﬁ'uﬁ!azo 45@;15)4?@1 wlﬂ‘mddl§%ﬁﬁi’lyl(e g. 1H-

| ose (s Lo ol Gt (b Pairglolyarkypyridaziny)
Hprhdyl5(eOg( aiz;ehzdlc) 1 SGQ@W@)ZIDI yﬁldémpgrldyl (e.g. imidazo(1,2-
;‘J)gl gg:u?écgigé 1, 5S %pgrl n‘m a%é@!r'cﬁgn%% (3é| imidazo([1,2-

t HJ | ptiiceziniyl)} lr(lldag)pyﬂlnﬁd@ﬂ @;gadmalzm ¥i2-a pyrlmldmyl), furyl, thienyl,
1, b%néof&piﬁ@ 4' ?e?)?b%llﬁnyfl (8. §4'beﬁ{8 Qﬁhﬁﬁﬁ? yg}nzokﬁio?ﬂmb}éﬁzthlazolyl

| qgmzplylr ispgyinokyl S quq}a@ ligyk |r§f£’a‘b§ﬂ )ngapz‘esagnc_lutle 5-membered
i ﬁrrdn?aﬂz’,' azotey %mubs Budh b loﬁiz@lyi 2thydzolyl, 1soxazolyl isothiazolyl,

téf"r“iﬂi@ 251%'0} %‘éh’f?ﬂ%&g@&ﬁvﬁla@g% g. tetrazol-1-yl,

ben2|n1dazol 1- yI benzi m dazol -2-yl), indolyl (e.g

2 teIUﬂ}/ b r(l)rrﬂg ?c ?%t (fy‘:hé glg%ﬁol O ¥lrafef- noteH' 4BRae Icondensed

AEALR
| I-hepgrpmho[gZo@ tf@pmch Mnﬂens‘gygg Eqaéap i @Fy - r(lgmgered aromatic
ll ﬁeﬁ]éfggg Fb?ou? gqyio)tl ht ARBaRY%EleE¥d fotn Qitrogen, oxygen

- iandg E)Wﬁ‘z }]9| qg (gmep]l;el}:_ﬁ!-d:jg?g?agg[og abTw%/ f’é’ﬂ“ﬁ?}l l)eterocychc

pygrrgﬂziﬁ EthingBZi Hiy2 n{tﬁ)ggn atoyiis) 6 with (i2y Dbgyendbag oywith (iii) a 5-
ri

Ip?./'rpa%l gsr/qragy% lf& grgoq %/ Mls[lfeﬁeibcyg? %)gil(i)u&) ¥01)1th1n1ng one sulfur.

i nixdazdsl , &f ajuxir i cyidpnsed i thagsopare | chxzxmfytan(yb gsobenzofuranyl,

| rﬂ%@&@ﬁh@yﬁha&y qgﬁwﬁﬂ) 14 ﬁ%@gmm@amﬂw (enBoxazolyl,

I en

behwﬁ:nmmxyxolylbéq«mmthnaéﬂy l(%rbgnmmza{lﬂ] lehbeprpdioxolyl, 1H-
beRz9¥@A24Y, - qBRRdEANI i§shdlyl, cinnolinyl, quinazolinyl, quinoxalinyl,

phthalazinyl, naphthyridinyl, purinyl, pteridinyl, carbazolyl, a-carbolinyl, -
carbolinyl, y-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{1,2-b]pyridazinyl, imidazo[1,2-a]pyrimidinyl,
1,2,4-triazolo[4,3-a]pyridyl, and 1,2,4-triazolo[4,3-b]pyridazinyl.

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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qui nol yl, isoquinolyl or quinazolinyl. Preferable
exanpl es i nclude 5-nenbered cyclic aromatic azol e

w@emapsistich as oxazol yl, thiazolyl, isoxazol yPCT/EP2004/011943

i sot hiazolyl, imdazolyl, triazolyl, oxadiazolyl and

t hi adi azolyl. The term" aronstic heterocyclic groups”
further denotes aromati c condensed heterocyclic group
formed by condensation of a 5- or 6-nenbered aromatic

hefe@droE)ht fouf TOMMReIIR{oHdRAdAB oA of 9 5%&%@&9 a?&ﬁ:m?c heterocyclic
sel ected .from nitrogen, ox gen, and HB ur with (i)

5-Tng costaiping Jr ot axt and optionally gentaining one Oxyge“ atom
hejreomyﬁﬂﬁm aginoumt}c @it al Em ng 61m@fnb2relal hlro@gﬁird 8t @WH-aromatic

rhn_gnrocartgflc F(;)o tcoglrt]%relfﬁg o0r Ieg o% %rolggrt( a9 (5%%7 oF V\etlb 18uapbenzene
caingapniwith Ginig: 8sﬁ+rﬁunber@(awpmesc @fF muchronsitidemgadcyclic group
rkﬂﬂ&uﬂﬁ@oﬁ@ﬂﬁﬂ&ﬁ&ﬁﬂy| i sobenzof uranyl, benzo[ b]
t hi enyl do I 'soi ndol ylI , IH-indazonI,
benzi m dazol yl, benzoxazol yl, 1, 2-benzi soxazolyl,

b &R ipids F Guh "arl;m%h@%ﬂ@lb Srﬁigb" é%oﬂ))bﬂ-olyl (e.g. 1- pyrrolyl) imidazolyl

TRl et Sk o oo e 124
phtihmlazylnyl,z 3neipdol -Nyyl) dlu,nyhnazmml-)rlyl tetpizelyl diegy| tetrazol-1-yl,
C%t?%z%?liiy)ll)’, n%%ﬁgohﬁy(leg tf)en? %LE’ on |- :l), 19%(?1a1r ?ol I n)ﬂol 1-y1),

acri enoxazi Fazin
ph@d\w@ba/ f-&- nW~lndde]ah-B’Hr GW;IDlOpm@mhfd'g |1dl'l-pytrplo [2 3-b]pyrazm-
P eﬂ?'ﬁy?fo@é yPM b (e! gnglqlﬁy%fdw 2,3-b] gl‘ldll’l 1- gl) 1m1dazo(§)yr1dyl (e.g. 1H-

d
py” { y“d&m kt gg’g‘?"[m?‘g%l]’ﬂyrlﬁ&l ?Imrwé%@ 4,5-

[ b] @Ylbilnpl}‘?ll) cegeciily .lmidilz&iﬁlzﬁxd[trlafolfl]gﬁwp m di nyl
,2,4-triazol o] 4, 3-a] pyridyl, and
2 4-triazol of 4, 3- b]pyrlda2|nyl The term "optionally
S lﬂﬂ}}:t"htanma'nt aaolemmg mapbe bptionally'subsiputed bptl 30 @ Ipreferably one or
sﬁgxegfs%@li)l &b%?a%&%&sﬁl&e ii%gﬁ%%? 1)1* tﬁe ?Lfb%ﬂ&ents include

Cont al ni n%m) t ons
o@ﬁbﬁlcdﬂ’ @rbasrgroups, pligyclig byﬁroenrbqrzgroans ar@natnq leydrocarbon
QREGRS abn- a?omat'i@h&@ﬂﬁycgiccgrgﬁﬁ# Qrérﬁﬁt‘i@ﬂetpﬁé cyclic %roups, halogen

Mcondensatl on of ]g aromat i c éerocyc
atlﬁ ge a

r |aﬁ%‘“cBWE°a$rﬁPﬂ*gch‘n? 6f Wi n8TatBn% Refrd E5pR: @n%lq-ygroup,
cdﬁseﬂ))y gg)u@mev}mw@&nhatthmr@éanm?,egmﬂ hbisvept ORIOCID)-(drpup, a

et SOk BB E TSR B R 8 s Rek OFC R e ogen

atons, or mnth (ii) a benzene ring or with (iii) a

SPrERRed SHoALAMBLbE Ahgd HAIL TR 53R &r8GY.ClrhBatHifUProup,
pyrazolyl group, triazolyl group, tetrazolyl group or benzimidazolyl group
respectively substituted with 1 or 2 substituents selected from (i) alkyl groups (e.g.
Ci.15 alkyl group), (ii) aryl groups (e.g. phenyl group), (iii) hydroxyalkyl groups
(e.g. hydroxy-C,.;5 alkyl group), (iv) carboxyl groups, (v) alkoxycarbonyl groups
(e.g. C,.7 alkoxycarbonyl group) and (vi) carbamoyl 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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contai ning one sul fur atom Exanples of such "aromatic
azole rings" are pyrrolyl (e.g. 1-pyrrolyl),

WO pdodazabsy/l (e.g. 1-imdazolyl, 2-imdazolyl) pyr/ERmOYI11943

(e.g. 1-pyrazolyl), triazolyl (e. g 1,2, 4-

triazol-1-yl, 1,2, 3- trlazol-l yl, 1,2,3-triazol-4-yl),

tetrazolyl (e.qg. tetrazol ? tetrazol 5-yl),

benzi m dazol yl (e.g. ben2|n1dazol 1-yl), indolyl (e.g.

' Qﬁi&h zl'erl() biga xllcy | Qﬂmgylaxh J, nd@é ri]nnY)l ) ’ca/clohexylammo,

py rro opyrazi ny yrro

1_a§;q:ty amiRg,r BT WIDO( @egzoy ammo, phenylammo, and N-methyl-N-
@hpmﬂ&ghg{z 3-b] pyridin-1-yl), imdazopyridyl (e.g.

| H mi'dazo[ 4,5-b]pyridin-l-yl), and i m dazopyrazi nyl

(e.g. IFLlﬁ]dazo[4 5- Db] pyrazin- I-yI) especially

| rBxalupies tlam‘dl%:(d)&zgrbyb" e PO, TR ¢ adltyd G poupzakk as acetyl,

EIFPP 181:1@ glg%b?%)éalg %dv%fééﬁ,?%@f?ﬁ ltneg(aéoyl heptanoyl and

swlgtamoylut aebl é33p®syctl<i>aﬂﬁ'1 GSangresp ofsuf-}he BU bsquqhsuéanesarbonyl
g@&t@ecmah 1 éymgn%ﬁéa%b@l OHRE v eg Sebdrbonyl, a C,e-

aromat | c rocar roups,
eavloﬁ?f@t FTeUR etk 8 FEILPROY m&éso CpcdesilenyiECO- group such as 2-

he:sngp@aéﬁédaﬂ)cﬁnryp lamss,m hain@gie hydiatbonl COO guPlach as/pmnyl CO

0L By A 2P R O 00, B, Bfypoa

a ROCO - group, a RCOO group, a R C(ONR5- group
orEx? §1ees E[i( “Qretﬁ’é (ﬁg)ﬁ?g (;p%tl c azole rings

i nc group, gr oup,
pyrazolyl group, trlazolyl group, tetrazolyl group or

bet)zd TUa%D l¥buivabiRi @R PRV Waltis 84 BSH el bbsde. wuah fo
o?ﬂgtsdbstlﬁﬁéﬁ§> se1ected r§ﬁ1ls alkylbﬁfou ps g gr e

for 51(%?}) egqsoraﬁt OXX,l qt O)a’l, )Hrolgqx&'u bsgp{(g)oy gm” 1sobut019y sec.-

gmmby térk.Liytokyy depty¥adyk wWoperitploRs de@pentyloxdr yloky, héptyloxy
aIk qro ), (iv) carboxyl groups, (v) al koxycarbonyl
gﬁ8 6? re xg 2-7 al koxycarbonyl group) and (vi)

car banoyl groups, and the im dazolyl group and

tr%g?()légj:logﬁwﬁ’y oﬁp TR&HEas aglg&d;@g%gycr@a@%%hggﬁgeﬁs&bxy;

ori Brom n
fluorine and chlorlne Exanpl es of the "NR R5 group"

ar@ @Eldn&m yRhPORRUE shalak y AIBay0 @6@1&? Npdldedyléxy and 3-
TIHg(lPamnogroups such as net hyl am no,

Am no, ethylanino,- 8 -

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

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

Examples of the "R’S(0),- group" include the mercapto group or C,_ ;5 alkylthio
group, Cs.i; cycloalkylthio group, C, ;5 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 C,.,s alkylthio groups are methylthio, ethylthio, propylthio,
isopropylthio, butylthio, isobutylthio, sec.-butylthio, tert.-butylthio, pentylthio,
isopentylthio, neopentylthio, hexylthio, heptylthio and nonylthio.
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di et hyl am no, butyl am no, dibutylam no, diallylam no,
cydohexyl am no, acetyl am no, propionylam no,

whenzoylisst no, phenyl am no, and N net hyl - Nohengd BRP2004/011943

Exanpl es of the "R C(O- group"” are HCO, a C

- .g-al kyl -CO group such as acetyl, propionyl, butyryl,

i sobutyryl, valeryl, isovaleryl, pivaloyl, hexanoyl,
hept anoy| and ootanoyl a Ca. -oydoalkyl co- group
s Bedmplss of bledbui ayvmiiybibinygroupyark spdohutyldtiar bstopentylthio and

i Fﬁggﬁcarbonyl and cycl ohept anecar bonyl, a 2-6
al keny group such as crotonoyl, a cycloalkenyI-CO-

group such as 2- cycl ohexenecarbonyl, a aromatic
hESdirﬁ R§ ROMhCO; | IRHIRICE 0BPs a&eawlrhg) Ithio, 2- pentenylthlo
5{ @g&%an an aronatlc eterocycll such
t Banpl es of "R O groups" are the hydroxyl
group or a C C 5-al koxy group wherein the "al kyl"
a2 X%PI% a% the {Z;In;geagalﬁlyq&lo grou%g B I l?engr o) g%wﬁfno (e%ng ezylthio

oxy?
i socbphmeyhylt‘heﬂbm hthMrsanhbwy pent yl oxy,
isopentyloxy, neopent yl oxy, hexyl oxy, heptyl oxy and
nonyl oxy; -C 2-¢ cIoaIkonx group such as

c PGt cﬁfyt ec N @‘Hér&rgﬂllbxlyc& 8 eyl tvBhip grqupscsuck as Cp7
5achK@fﬂﬂ’1|1(9§ﬂbu§§ 0dig) a&él%ﬂ;h1@§p@pidﬂyﬁhl\by batfyefidHi®%Nd isobutyrylthio)

en1 ﬁépgﬁsmﬁFﬁ %égg éﬁ%nﬂyéh%%gﬂﬁknyloxy and

2 cyclohexenyloxy, _ -aryloxy group or a aral kyl oxy

SRR i i g M

E)Paﬁpﬂ wglefned EHEWERIS XY£a pozlrgrommcl ude the mar capt o
group or alkylthro group, C3.12 cycl oal kyl thio group,

15 al ken ou al kyl t hi o grou C
(P ferapksi o(aéwiqf f tha élﬂp(e@rcgrwaﬁ g&}%& pmcludgl Coalkoxycarbonyl
hgkﬁrp@arsuual lsy | ﬁﬂ@o@tﬂbbnﬂndethﬁw&fhdhygr Cpi@pméykzirbeﬁyl and
WE ? tlonally be oxi dized to sulfinyl
H &Wﬁr anples of the alkylthio groups are
nmet hyl thi o, ethylthio, propylthio, isopropylthio,
ter%ﬂzltaEfe e a*rﬁ)‘l.’guofydhtemr?l ﬁfc@f"bon U 1chu hj nghlde C7.15 aryloxycarbonyl

ent
NEEPEA wrlpm Ty suiaféstytlefi %‘/Ml@ C rveaélogb ERNP QTS ﬁ&wgmum»ha@gen,

- nitro group, hydroxyl group or amino group, such as phenoxycarbonyl and p-

tolyloxycarbonyl.

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(O)NR’ are C,.3 alkanoylamino groups such as acetylamino and
propionylamino or C;.;5 arylcarbonylamino groups such as benzoylamino and

naphthoylamino.

Examples of the "R’R*NC(O)- 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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Exanpl es of the C3.12 cycloal kylthio groups are
cycl obutyl thio, cyclopentylthio and cycl ohexylthio.

wdExaspimass of the C2-15 al kenyl thi o groups are PCT/EP2004/011943

allylthio, crotylthio, 2-pentenylthio and

3-hexenyl thi o. Exanples of the-C7.20 aral kylthio

groups are phenyl-Q - alkylthio (e.g. benzylthio and
phenet hyl thi o), and naphthy -C 6 al kyl thio. Exanples

ofA ther édylbmbmddrewpcyChc Iringé ag21s¢d harsyn danetesyr ougpsaromatic,

§ 0,Pr I
ogicl erui%%l)h H'Dlgl BF'SI 89 a(f;gﬁlgszggﬂltgy?isﬁlﬁﬁhog)ﬂé Q®r two may

epgr&iéggy] E1SEIEGe % &ogn SpNrdy|andthe z¢maining atoms bemg carbon
naﬂm&ﬂ oyt Ioels mén{BerRd ﬁéteﬂfcy&lf&&ng rm,(@ fus@ QU otHRE @romatic
al kox carb roups, whey.ei aI k art hs
cer PlarIBg el 8 bBROCir SRy PogRd e BRimeleS fifosuch 5 or
eampingseraf }tdueo@}ckox;mga“ kawypyrgwlmhm imichzodiedini®; 7thiazolidine,
al.kOXYGaL bo{&’l{ah%rg%lsa g?ggﬁy{@&&oxﬁ ?L&QWJ)IEH% Itetrahydro

etUhOX carbony propoxyc and Xycar
Pthipphenis] pyrasclidiniee tethydioepyanty| mmrchmmgﬂrazgmwrphohne and

|ﬂﬁb&gﬁﬂﬁ%ml5 aryl oxycar bonyl groups optionally
substituted with . al kyl groups, or . al koxy groups,

hal ogen, nitro group, hydroxyl group or am no group,

S B@lﬂ 536r @hﬁﬁib‘ébé@l&iéﬁﬁﬁ&)}cha ?ﬂg?ﬁ pﬂefé}rﬂﬁy fised @phenyl. Examples for
t he. for

f
SRS s Pefp s TS B DBl g igophene
batﬁmhydmxbenamﬁdrm nbemy 1,3}dioxdkx arphad 18] oxRHBEIE) NRS-dihydro-

A, Zoxizfe; KAROY b OIi%IZary oftICH 3?@%8%% @E‘I&P&cﬁa%’lh, 2,3

propi ony Am N6 or Car bony! am no groups suc

asllltYéffzéVI-ladﬁmandiﬁ“&iﬁnﬁh@;lfb nve| L. Ethiagings of.4tdibydrr2H-

RbbA[ Ditox@riQbBr 1,280 fetlaRydRe- AlifoRHné,ndependent |y stand
for H and optlona fy substltuted hydr ocar bon groups or

optionally substituted heterocyclic groups, are the
cambaampﬂaugr h’;dd?rpc:i‘ﬂbﬁﬂng((ﬁpﬁ) alikyelie ahh&ﬁwbo@r StdNPs, aromatic
N di (€6 6) aI | carb gloups such
X% racerben flon IQ%(EIH t ro%{)chf groups Sand aromatic heterocyclic
N,gNwd:ls nétdaydhcsaR%Brrdyl asafmlll d\‘ll&l%ﬁ,é*t tapidd¥rhaynlee further @ubstituted
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-, R’O-, R’S(O),- wherein x is
0,1 or 2, R7OC(0), R°C(0)O, R®C(O)NR’- and R’R*NC(O) group.

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

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

b) C,.¢ alkyl group substituted with 1 to 3 Ce.14 aryl groups (e.g. C;.¢ alkyl group
substituted with 1 to 3 phenyl groups such as benzyl, 2-phenylethyl, 1,2-
diphenylethyl and 2,2-diphenylethyl)

c) C,¢ alkenyl groups substituted with 1 to 3 Cq.i4 aryl groups (e.g. Co. alkenyl
groups substituted 1 to 3 phenyl groups, such as (E)-2-phenylethenyl, (Z)-2-
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A "5 or 6 nmenbered heterocyclic ring" as used herein
denotes a non-aromatic, nonocyclic ring consisting of

w®k25/080168 Nng at ons of which one or two may PCT/EP2004/011943

i ndependently be selected fromsS, N or and the
remai ni ng atons being carbon gtons. Said "5 or 6
menbered heterocyclic ring" may be fused to anot her
aronatic or non-aromati c hetero- or carbocyclic,

pReRRshesy1! | Ng-difReaRiRayil 032 (§Hﬁph§1y95th@nﬂe rmﬁr dehenyl 1,3-
hﬁ{erocygllc rings are pyrrolidine, imdazolid
i ne, oxazolidine, tetrahydro-furan,

[I 3]d|oxolane [1, 3] oxat hi ol ane, tetrahydrothlophene

t et r ahyd
s PR bR P S SR Bl ol Resibgipetpds wigh 1 to 3
nemphﬂeﬂghepérocycllc ring is preferably fused to
phenyl . Exanpl es for such fused ring systens are
i ndol i ne; isoindoline; 2,3-di hydro-benzo[b]thiophene;
2 e3-aliphytis hyBrsedPnr geup bisndeffried3akevexpibetituted with the’ above-

bQH@rﬁHne@liﬁéS@h@hﬁirSeargoﬁ” pRiupy 4§ QERIRANBEOLRN as C,6 alkyl groups

di h enzot
sgbmt‘ﬁ%a P‘H— bg’htzl’ %dhz‘:&:l@alkﬂ groups such as cyclopropylmethyl,
dlchgldp@ply]elthyhd@d@b&tylmethyl cyclopentylmethyl 2-cyclopentenylmethyl, 3-

S oL SRR S A RAART L o

alcyghbexienylmethybe aydarexglethyps cycéah K;propod hydeanboethyl; C..
graleR I I%EIPMBSGUR&F WRGAE R @r pu loa g ﬁfu?gm@ 6Calk§l groups

het er C groups and aronatlc cyclic group
ofsul;*%%}l dewithl]l @3 Rs10 g¥clogtkenyd gmsupsa andré s apleayl groups

NR)bRithted Wher1 et |, tidledidiyl @oapgr several groups
chosen from aliphatic hydrocarbon groups, alicyclic
hydr ocar bon groups, aromati c hydrocar bon groups,

ndhCag dipttatic hidroearboy gtaup sgbgitped with ngeh(prafetably 1 or 2) of the

C%Bng-n%hgr?edRa%@(%? heﬁ%céﬁﬁﬁ)af&&%% fﬁﬁ oo and

NC:@plksnplgsouBxanpl es of such substituted groups are,
but not I|n1ted to, a) substituted al kyl groups such

as for exa rifluoro thy di fl uoronet h
> 8 aphitiG %P%E’ﬁ?lg{o"cpr? HBfteshut ffteyfrn awmttfx%ﬁ&%rpﬁxﬂhc group
rrﬁh&lodey et Ayl gedupetitiony@t Hvk, fandxamgled ﬁﬂ‘ﬁt drovy ethivlyl group,
( ém éazﬁy}(%{o%u p%rsgyk%%y tg%u%d(e\’\gf t(E furytl)me:%h}ﬁ Muer%' meutgsl 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,.3 alkyl group, a C,3
alkoxy group, halogen, nitro group, hydroxyl group or amino group, which are
exemplified, more specifically, by phenoxy and 4-chlorophenoxy.

i) Cy.¢ alkoxy groups (R’0-), Ci6 alkylthio groups (R’S(O)y-) 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 C,. 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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substituted wth 1 to 3 phenyl groups such as benzyl,
2- phenyl ethyl, 1,2- diphenylethyl and

wQ@2@sdiqabenyl et hyl ) c¢) 2-6 al kenyl groups subspeT/EPmEO4/011943

with 1 to 3 aryl groups (e.g. 2-6 al kenyl groups

substituted 1 to 3 phenyl grd@ps, such as

(E) 2- phenyl et henyl , (Z) 2-- 11 - phenyl et henyl,
dlphenylethenyl (2 napht hyl ) et henyl and

4kbﬁemwryllthlg gronpsA 87 SfYt-) opiorglly 6u titvetn# Iwity ©Gps alsyl group, a

l l T t h 1n u are
o i
?ﬁé “hﬁ@@@ ¥lthie and drebépraphenvithlo: abovenent i oned

allcycllc hydr ocar bon groups as defined above such as

al k roups su 1. C3.12.cycl oal kyl
oo Frouss LB S Ol b uiehbtted 167 e oo mato ptetadtoe broup s
CyleﬁluﬂduthVMhplyrld)dﬁlLﬁoﬁkylt}yd) rgedupsl (e.g. 2-pyridylmethylthio and 4-
2- | met hyl - cycl opent enyl et hyl ,

c?gﬂ){&)h Wtﬁ{lﬁ 2ycycl oheienylprret hyIy 3- d
cydohexenylnethyl cycl ohexyl et hyl, cycl ohexyl propyl,

cml GARREY | TRIPIL : of- SibitsayIC gr %@ﬁhﬁu babi éﬂ(?{dS(‘@)tW are

roup substlt ted
wtrtlfﬁmfomﬁy?se;fe%a%uéﬁmmsﬁiialﬁb@an%na% witkoremylsulfanyl, 1.1-
gﬂmmo@uﬁﬁnfah;dlt ed W friflubrdrfetByleyl€ihpial kenycﬂlﬂgbmmmhylmlﬁnyl
aI| hati c..h [Qsgr 8gfﬁ{oulg%és ituted with 1 to 3
( PRy ‘3Pgﬁp9¥T'8?y } SPOVEMENt i oned aromatic
heterocyclic groups (for exanple, alkyl group and 2-6

gbggwisthﬂﬂé%)&l lowg%{lﬁ@%ﬂlﬁ E}g)tu:pg }’gg&(@écyc Qra (H@ carbonyl groups

i 9| heteroaniatkylgysubonylt igroups o whegsin e<§¢r0@s¥ | e,s afy pygmatic
g'h@ﬂépocz;lﬁ' gfad 8¢ QMRned AbERZShSH arphe ;P)ﬂkb@’darbonyl (e.g.

bepdilA &%Bm 5»f E{ﬁiﬁﬁe ‘5zanaﬂ<2§f£3a§1%@ﬂe @ alkoxycarbonyl

s lgbcﬁipls t( &1§. e pyi dytmdthb oy c3rbohylf anidyd- pgﬁd}ﬂmeﬂlbh}'dafbdnybr oup,

i m dazolyl group or pyridyl group. h) aromatic

hydr ocar bon groups substituted with a al kyl group, a
alThexinggk ougy, optimhalijelmveri torb(pyefswably tnyedontwd) sgbguperds at any
AR ARIOE osiMBhC Bu@ Substituents are as defined above for the "aromatic

azole ring".

The "arylvinyl" 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 is made of an optionally substituted benzene ring. More preferable
examples include a benzene ring optionally substituted with 1 or 2 C,;¢ alkoxy

groups or a pyridine ring.

Preferable examples of the ring A
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exenplified, nore specifically, by phenoxy and
4- chl orophenoxy. i) al koxy groups (R O), alkylthio

w@e@apsifR S(O -) and substituted al kyl gr oupBCT/EP2004/011943

substituted with 1 to 3 substituents selected from

hal ogen atons (e.g. fluoringg.chlorine, brom ne and

i odi ne), hydroxyl group and al koxy groups. j) al koxy
groups, nmention is made of, for exanple,
Eﬁﬁg&yorpnethoxy, di f | uor onet hoxy,

,2,2-;r|fluoroethoxy and 1, 1-di fl uoroethoxy.- 12 - k)
arylthio groups (R S(O -) optionally substituted with
a al up, a al koxy group, en, nitro group,
group or am no group, +ré henyl t hi o,
hi o and 49%hlorophen io-~1) alkylthio

$ (R S(O -) substituted by ¥ aromatic

heterocyclic group as defined above are pyridyl-C
al kylthio groups (e.g. 2-pyridylnethylthio and 4-

pyr,i dyl methylthio ). further exanple

et Bl e g Hiea Ty B €08 Br 11, F phenylene group or a

gWHﬂhuQLQmmﬂgthulfanyl, di f 1 uor onet hyl sul f anyl ,
,2,2-trifluoroethylsulfanyl, 1,1-

di fl uoroet hyl sul fanyl, trifl uoronethylsulfi

|
o fdenotep et drpigeulafamy(Q), @pi wtmaﬂhmﬂreéluﬂflg%ﬁml&n@(oh (x
dehbiso raﬁ r{g‘%g%%‘?d(‘fﬁ | or 4B opptitiially busticitad kitkeper atom (NH or

car pony r F O),- re aral kyl oxy carbon
gNBuB%dé‘?“ﬁ’ét*’eﬁ“éﬁi‘&‘ﬁ&l%f#%@@gf’lﬁ@nyl gr oups vvhergi n

heteroaryl oxy is an aromati c heterocyclic group as

ef i ned above,sych a henyl - C2 ar C el
BEHs 1 By DR B! S RepAEnori ey APRRBEE KD bonfl sid
Pyabbtitybnt@2 raydiclsebeyted fioom i - gikyhy pref¢rably methyl or ethyl.
g-pyrigylnethoxycarbonyl and

- pyri dyl met hoxycarbonyl). The ring A nay optional

heywebol nidsnateg pn sitegeabf § toke meerﬁb\lﬁ% tg éb%%l)rq Efék‘?f%?%l fos3.
gn¥_sugstgtutagle position; such substituents are as

efi ned above faor the "arqnati.c .azole ring". The
- SRl Jpmoteh s Bt PO g BRI K the
E-configuration or in the Z-configuration. The ring A

];g% ?%ﬁ é{}iﬁgee g%bg&r?c[}t (téggf ﬁxiisnﬁinvgrtt%n(, Waﬁﬁac&ﬁcaﬂ? acceptable ones

are preferable, as exemplified by salts of inorganic bases, salts of organic 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. Preferable 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, hydrobromic acid, nitric acid and phosphoric
acid. Preferable examples of salts with organic acids include salts with formic acid,
acetic acid, trifluoroacetic acid, fumaric acid, oxalic acid, tartaric acid, maleic acid,
malonic acid, citric acid, succinic 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
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benzene ring or an optionally substituted pyridine

ring. As preferable exanples, nention is nmade of an
wo@piosomdasd y substituted benzene ring. Mre prePEer/abioe4/011943

exanpl es include a benzene ring optionally substituted

with 1 or 2 al koxy groups or_g pyridine ring.

Preferabl e exanples of the ring A- 13 - include or and

nost preferable ones are a 1, 3- phenyl ene group, or a

1 afh-lmbe;raj,dsemﬁu@f Qe with & @atrcladidrm{&glﬁtafhllybaargH@cor?{pound 1)
es an. .ox | Oha i di zed
o oihf inRies W et 2O o) e e 5y

or an optionally substituted nltrogen aton1(NH or NR4
R4 d g A ove V%en

A g’l% ?&iége r?g)tbg)gﬁg%ﬂtogf rﬁaﬁa ege%fst uE’%? t?cgl niEr 8%‘elﬁ°unds of
aﬁéﬁ?u al-d substituent R4 may be sel ected fron1a|ky|
preferably nethyl or ethyl. Synmbol n denotes an
integer of O to 10, preferably Oytoch, more preferably
1 to 3. Synbol denorescHaa—x Jof 1~to 5,
preferably 1. As salts of th@’cdﬁpounds (I') of this
i nvention, pharmaceutically acceptable ones are
preferable, as exenplified by salts of inorganic
bases, salts of organic bdssrulagal §,s of inorganic
acids, salts of organic acids, and salts of basic or
aci.di c_am no acids. Preferable exanpl es of salts with
|norgaﬂ|c bases include al kaline netal salts such as
S ddl dentesal@- anu$,pota33|un1salt al kal i ne earth netal

salt cal ci nd, magnesi um sal t; and
aﬁé%ﬁﬂﬁﬁﬁgﬁric§ﬁﬁl ﬁfhﬂ?@%ﬁpov ef erabl e exanpl es
ofm aad harewdch 104mghni ¢ bases include salts with

trd net hyl am ne, i et hyl am ne, pyridine, picoline,
eé%gﬁg&%%%ﬁ%m‘éfg Hﬁhblan1ne tri et hanol ani ne,

di cydohexyl am ne and N, N-dighenzyl et hyl enedi am ne.
Pref erabl e exanpl es of s S with inorganic acids
include salts with hye oric acid, hydrobromc
acid, nitric acid and p id. Preferable
exanpl es of salts witIR® /ﬁ§§’|nclude salts
with formc acid,

or gani c

wherein
RY, R% R’ G' are defined as above.

Still another embodiment of the present invention are compounds of formula (I-2)

formula (I-2),

wherein
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acetic acid, trifluoroacetic acid, funaric acid,
oxalic acid, tartaric acid, maleic acid, malonic acid,

wa@Rdosioen188i d, succinic acid, malic acid, PCT/EP2004/011943

met hanesul foni ¢ aci d, ethanesul fonic acid,
benzenesul foni ¢ aci d, napht habenesul fonic acid and
pt ol uenesul foni c acid. Preferable exanples of salts
wi th Qasic am no,acids include salts with arginine,
| ysi n& and orni?ﬁ%ﬁ@@“Preferable exanpl es of salts
Wi th acidic- 14.G-alkl;no acids include salts with

aspartic acid and glutamc.acigd The conpound (I) of
this invention g¥d giﬁﬁgbﬂgwgéﬁcnﬁﬁﬁﬁgtionalIy be used
as hydrates. A pNafighred enbodi nent of the present
invention are t compounds of fornmula 1-1 (CH) R C

( formula I- ), Wé&ein G denotes O or -S-; X, Y and
the cyclic grougk®, a’ﬂﬂkﬂ@fddﬁ;@deiﬂ? o?ﬁ@ﬂ;ﬁly;on@é]dr fevéaktimes

each 1; and R, denotes, .a group o ormul a wherein R1,
R2, R3, G are ‘i“ﬁ‘é"dﬂb&’shaiﬂﬁﬁgé. Still another
enbodRrhent of tﬁ@w@&?&ﬁ@i i nvention are conpounds of
formula (1-2) éﬁrnu a (1-2), wherein- 15 - Rl is

hal ogen; - O al kJAH98NR20t ky| ; -S(O -al kyl; -S(O

-al kyR? - N-al kyis hydgen; oer

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,Gand G' have the significance given above; and

their pharmaceutically acceptable salts.

Still another embodiment of the present invention are compounds of formula I or

I-2 wherein

R! is halogen;
-O-alkyl;
-S-alkyl; -§(O)-alkyl; -S(O),-alkyl;
-N-alkyl;
-SFs; or
alkyl, all alkyl groups being optionally once or several times

substituted by halogen;

R? is hydrogen; or

halogen;

R’ is hydrogen;
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al kyl, all alkyl groups being optionally once or
several tinmes substituted by hal ogen; R2 is hydrogen;

w@eookakagen; and R3 is hydrogen; or Rl and R2 POULEP1e4/011943

with the carbon atons to which they are attached form
a 5 or 6 nenbered heterocycligring;, and R3 is

hydr ogen; or hal ogen; X, G and G have the

signi ficance given above; and their pharmaceutically
acceptable salts. Still another enbodi nent of the

preser inventignsar-(cenpantgH9hpdormula | or 1-2
\mmm@F%éshMOem -O al kyl; -S-al kyl;

-S( O -AalPRGS - s@E)-“al kyl ; -N-al kyl; -SF5; or alkyl,
all al kyl groups being optionally once or severa
times suPstituEed by hal ogen; R2 is hydrogen; or

hal ogéf AltgERatieelhy dr ogen; - 16 - X is -S-; -N(CH )- or
-NH; and ' and Gare -O; or alternatively X and G

are -Q:; and
% and G are -O-; and
G is -S-;and

their pharmaceutically acceptable salts.

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.

Still another embodiment of the present invention are compounds of formula I or

I-2 wherein

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

substituted by halogen;

R? is hydrogen; or

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

their pharmaceutically acceptable salts.
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G is -S; and their pharnmaceutical ™ acceptable salts.
Such a conpound is for exanple:

wo 2¢0830§045§ 2- [ (E) - 2- (4- Tri f 1 uor onet hyl - phenyl ) - ReTIEPI004/011943

i azol - 4-yl met hoxy} - phenyl)-oxazol -4-yl nethyl] - IH
[1,2,3] triazole. Still anotRher embodiment of the
present i nvention are conpounds of formula | or 1-2
V\/nerei n RL is hal ogen; -Oalkyl; -S-alkyl;

Fl f@’#ﬁ nds ard %)exa%ll VAR 'N-al kyl; -SF5; or alkyl,

groups being optionally once or several
t| nes substltut ed by hal ogen; R2 is hydrogen; or

th[Qg@n 2- [R%E) Q5(4hM‘iiﬂ1m}6Hwth>§l- Fenyden{d] akezdla ylinetoxapd

E‘Iﬁ‘%ﬂﬁ gﬁé-)’raf‘t aﬁa%gﬁggg t%glzo e,sa ts - 17 - Such
-1H2- (442t RE]-C ER- vﬂﬁdbramefﬂomrpdxmlhyinyﬁ Frexaydl)4-ylimmthdxybx
ng}f} an@ef rlgfl%}athyﬁhl%-)ﬂb?)%%%ﬁé -ybmethyl] - 1H [
-IE 2:((44&{ [ZEE-@E()4 PriffupremietHylsoHonit tphexy))-pineHyoxpzeltryimetloxy} -
ﬁyl]‘loﬂzgpﬁg?%&}hyl 1PheNYbpienaae) - 4-yl nethyl] -1H
| 1p = (4aly HE)2etp- Mﬁmxmhﬁmdbmaﬂétw?%ﬂ Ylé}?fr‘i“”%’hé’hﬁ‘ﬂjl)'
i ra)xhﬂoiqx)qﬁ@{hyﬂ Mlirmpmtﬁ/a}mlephenyl ) - oxazol - 4-yl net hyl ]

| I[EZL @AEZ{QE?%E([’* éﬁeﬁo RBSHORY R Eerena-Aorims hexgl Rheplzoxpzol-

| rteglherty}]- BR€ny2l 3] triazole,
1-[2-(4-{2-[(E)-2-(-4-Trifluoromethylsulfinyl-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}-
phenyl)-oxazol-4-ylmethyl]-1H-[1,2,3]triazole.

Still another embodiment of the present invention are compounds of formula I or

I-2, wherein

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

substituted by halogen;

R’ is hydrogen; or
halogen;

R? is hydrogen;

G is -S-;

G' is -S- or -O-; and

X is -O-; =NH- or —-N(CH3)-; and
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oxazol -4-ylmethyl] -I1H[1,2,3] triazole,
I -12-(4-{2-[(E)-2-(4-Chl oro-phenyl)-vinyl]-oxazol - 4-yl

woredosoxoa3s phenyl ) - oxazol - 4-ylmethyl] -1H[1, 2PGI/EP2004/011943

triazole,

l-[2-(4-{2-[(E)-2-(-4-Trifl uo]horret hyl sul fi nyl - phenyl) -
vi nyl ] - oxazol - 4- yI nmet hoxy} - phenyl ) - oxazol - 4- yl net hyl ]
- IH [1,2,3] triazole,or
| -[2-(4-{2-[(E)-2-(4-Pentafl uorosul fanyl - phenyl ) -vi nyl
] - oxa - Irre -oxazol -4-yl methyl ] -

| H [%ﬁ) éﬁ%{nralc lcﬁlyacégpq%qga%%t her enbodi nent of the
pr esent i nvention are compounds of fornula | or 1-2,
wherein Rl is hal ogen; -Oalkyl; -S-alkyl;

- S@6) cmhpymndsaaforexaanklw N al kyl; -SF ; or alkyl,
all al kyl groups being optionally once or sever al

tines substltuted by hal Qg dro

hall Boehni2 t@hzs(‘ln“;?rdﬂ%geﬂletf@f péen%-vm Ypazold” Yls}ethcesy}-
ePﬂle&hlaia'lwél }:\lME'thy‘DLlHl\ﬂ(l@B ﬁrra,zola,rkﬂ'- 18 - their

pg {r@aﬁp (LE(S 3' (4- '?rlﬁl?&toxan%{hyl P eny) vin ﬁthazo Pp uﬂn&h ?

| -gh2ny-tKizzdl (45l m2thyll]- THi [ |24 trowelehy | - phenyl ) - vi nyl ] - ox
azol 4-yl met hoxy}- phenyl)-thiazol-4-ylnethyl] -IH
2,3] triazole, or

| S[tﬂzl apathep embgingent of theipresgririprentioplargermpeyndgiof farpuia(1-3)

i azol - 4-yl met hoxy} -
NN
O
N X G
Ve

formula (I-3),

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

substituted by halogen; and
R? is hydrogen;

W is -N=; or
-C(R®)=; wherein
R® is hydrogen or C,_¢ alkyl, which is once or several times

substituted by hydroxy;
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phenyl)-thiazol -4-ylnmethyl]-I1H[Il,2,3]triazole. Still
anot her enbodi nent of the present invention are
waeoeowpownds of formula (1-3) fornula (1-3), wheP€i/RPRRR4/011943
i's hal ogen; -O-alkyl; -S-alkyl; -S(O-alkyl; -S(O
-al kyl; -N-alkyl; -SF ; or allkyl, all alkyl groups
bei ng optionally once or several tines substituted by
hal og and R3.is h ; i s N=; or.- 8) =,
mhere%ﬂ RS is hY d?’og§ 8@21 ﬁ&?Z‘Mhori‘N&%g%?d
sever &' ahd Ges safestddpehdshtlyyOhperSxynd 19 - X is -O;
-S-; -S(O-; -S(O -; -NH or -N(CH)-; and ' and G
are independently -O or -S-; and their
phar maetiuphaembleuaicaypicadphablsalts.s. Such conpounds are
for exanpl e:
2-[(E)-2-(2-Fluoro-4-trifluoronethyl-phenyl)-vinyl]-4-
[ SuHledmpalade hrel fgt emabipyd: -
t hi azol - 2-yl ) - phenoxynet hyl ] - oxazol e,
2-[(BE)-2-(2-Fluoro-4-trifluoronethyl-phenyl)-vinyl]-4-
[ 2-((B)-2 12 Fhacrb-4-yifimkdryibthyl- phenyl)-vmyl] -4-[4-(4-imidazol-1-

Zog’Y_@‘{alé‘?’l_Fﬁgﬁ?Pg‘xﬁg’g’tﬁ%ﬂ%l oxazf}r Y-vinyl]-4-[4-(4-ini
daz [OF y-2 (24 Ridrb - aifRoed metBylyphenpl) anop rag bl dxcakz ol e,

ST R A b o hen)

2-[(E)-2-(2-Fluoro-4-chloro-phenyl)-vinyl]-4- [4-(4-imidazol-1-ylmethyl-
oxazol-2-yl)-phenoxymethyl]-oxazole,
1-[2-(4-{2-[(E)-2-(2-Fluoro-4-trifluoromethyl-phenyl)-vinyl ] -oxazol-4-
ylmethoxy}-phenyl)-oxazol-4-ylmethyl]-1H-[1,2,3]triazole,
1-[2-(4-{2-[(E)-2-(4-Chloro-2-fluoro-phenyl)-vinyl] -oxazol-4-ylmethoxy}-
phenyl)-oxazol-4-ylmethyl]-1H-[1,2,3]triazole,
1-[2-(4-{2-[(E)-2-(2-Fluoro-4-trifluoromethyl-phenyl)-vinyl] -oxazol-4-
ylmethoxy}-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-ylmethoxy}-
phenyl)-oxazol-4-ylmethyl]-1H-imidazol-2-yl}-ethanol.

Still another embodiment of the present invention are compounds of formula (I-4)

formula (I-4),

wherein
R! is halogen;
-O-alkyl;
-S-alkyl; -S(O)-alkyl; -S(O),-alkyl;
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yl met hoxy} - phenyl ) - oxazol - 4-ylmethyl ] -1 H[1,2
3]triazole,

wo 2¢0830§045§ 2- [ (E) - 2- (4- Chl or 0- 2- f | uor o- phenyl ) - RETIEPI000X11943

azol - 4-yl net hoxy}- phenyl)-oxazol -4-ylnmethyl] - IH
[1,2,3] triazole,

I-[2-(4-{2- [(E) 2-( 2- Fl uor o- 4- 9r|fluoromsthyl phenyl) -
vi nyl ] - oxazol -

yl met hoxy} - phenyﬂ‘}ﬂﬂdyl;azol -4-ylmethyl] - - [ ,2,3]
triazole,or -SE«: or

2-{1 -[2-(4-{2-[(l§)F§’f-(4-ChI or o- 2- f | uor o- phenyl ) - vi nyl ]
- oxazol - 4- yl met hadkylyall alkyl groups being optionally once or several times
phenyl ) - oxazol |Jim dazol - 2-yl } - et hanol .
Still apother engoutlgdtggﬁlelayby qgﬁlé’ present invention are
corrpouRds of forisbydrogés4y fornula (1-4), wherein Rl

i s hal ogen; -O al kyl; -S(O-al kyl; -S(O
~alkyl ;- 20 - - alf‘%/é?“ a“%- SF: or alkyl, all alkyl
groupsR%el ng optlshyrtrbggn,once or several tinmes
substituted by hal ogen; R2 is hydrogen; or hal ogen;

and R3 |s hydrogen or Rl and R2 together with the

car borR'anghi®’ t o tm@ethd:r mﬁe;heaaﬂ)oatatcaﬁhedwlﬁxelﬁ fhec';l abe fttacRed

menbered hetero en; or
hal ogen; R8 is %/69 ogen w’%ﬁmgfrﬁg}ﬁgte Me or
severak’ ti mes subbydrbgdnedr by hydr oxy;
halogen;
R® is hydrogen; or -

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

hydroxy;
X,G'and G have the significance given herein before; and

their pharmaceutically acceptable salts.

Still another embodiment of the present invention are compounds of formula I or
1-4, wherein

R is halogen;
-O-alkyl;
-S-alkyl; -S(O)-alkyl; -S(O),-alkyl
-N-alkyl;
-SFs; or
alkyl, all alkyl groups being optionally once or several times
substituted by halogen;

R? is hydrogen; or

halogen;
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X, Gl and G have the significance given herein before;
and their pharmaceutical ™ acceptable salts. Still

waemsharsenbodi ment of the present invention aPEI/EP2004/011943

compounds of formula | or 1-4, wherein Rl is hal ogen;
-Oalkyl; -S-alkyl; -S(O-alkyls -S(O -alkyl

-N-al kyl; -SF ; or alkyl, all alkyl groups being

opti ogglly once or everal tines substituted by

hal og R2 is & or halogen;- 21 - R3is

hydr ogen; G and G are independently -O or -S; and X

- t hei.r pharnmaceuti caI I
accept%ﬁpgial téfe@gglwnée?@y- id¥ §r’ég¢or exanpl e: Y
1-[2- @-{2- [ (E) i#-04 -NH- or -N(CH3)-; and _
-4-Trifluoronethyl sul fanyl - phenyl ) -vi nyl ] - oxazol -
yl met hoxy} - phenyl ) -oxazol-4-ylnmethyl] - | Himdazole,
or 1- thér phdtndaceut{chly) acdepthble salts.

-4- Tr| fl uoromet hyl sul fi nyI phenyl ) -vinyl ] - oxazol -
yl met hoxy} - phenyl ) - oxazol - 4-yl met hyl ] -1 Hi m dazol e

StSukh campblnels apsideekdmmple: of the present invention are
compounds of fornula (1-5) fornmula (1-5), wherein Rl

i s hal ogen;
1-[2-(4-{2-[(E)-2-(-4-Trifluoromethylsulfanyl-phenyl)-vinyl] -oxazol-4-

ylmethoxy}-phenyl)-oxazol-4-ylmethyl]-1H-imidazole, or
1-[2-(4-{2-[(E)-2-(-4-Trifluoromethylsulfinyl-phenyl)-vinyl ] -oxazol-4-
ylmethoxy}-phenyl)-oxazol-4-ylmethyl]-1H-imidazole.

Still another embodiment of the present invention are compounds of
formula (I-5)

formula (I-5),

wherein

R! is halogen;
-O-alkyl;
-S-alkyl; -S(O)-alkyl; -S(O),-alkyl;
-N-alkyl;
-SFs; or
alkyl, all alkyl groups being optionally once or several times
substituted by halogen;
R? is hydrogen; or

halogen; and
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-Oal kyl; -S-alkyl; -S(O-alkyl; -S(O -alkyl;

-N-al kyl; -SF ; or alkyl, all alkyl groups being
we@piosomdasd y once or several tinmes substituted BYT/EP2004/011943

hal ogen; R2 is hydrogen; or hal ogen; and- 22 - R3 is

hydrogen; or Rl and R2 togethgr with the carbon atons

to which they are attached forma 5 or 6 nenbered

heterocyclic ring; and R3 is hydrogen; or hal ogen;

X, G &id G haveisHydragegrorfi cance defined in formula I;

and their pharmaceutical ™ acceptable salts. Another

enbodi nent of the invention is a process for the

manuf X aod 8 of  tdgetheo mithithelsarbén Atonmitb avhidh thewhrerattached

conpound of for [F%ln?a Elolfk nﬁ%rﬂbgeélfx&&gg%cﬁc l‘iln%‘ anpherein

B, XY, G L,Mand n have € neanin I ven©herein
bef or®’ i s reactssydwigeh; @ conpound of fornmula (111)
R-(CH) -E (forﬁlﬂlogerl,ll), wherein R and m have the
meani ngs given hereéiil and E represents a suitable
| eaving group; and if X stands for a group -NH, a

subst iXt, Benlq &R4)nam¥e %@Bfﬁ%yr@elﬁﬁr?eed in formula I; and

their pharmaceutically acceptable salts.

Another embodiment of the invention is a process for the manufacture of the

compounds of formula (I), wherein a compound of formula (II)

xx M (CH,)
2 G-L

Y

- (formula II),

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

is reacted with a compound of formula (III)

R'(CHZ)m'E

(formula III),

wherein R and m have the meanings given herein 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 C,.¢ alkyl, which is optionally 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
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15

i ntroduced into said group to give a conpound of
formula (I) wherein R4 is alkyl, which is optionally

waendpspidist ed once or several tines with hydr oxpCT/aPINO4/611943

X stands for a sulfur atom said sulfur is optionally
oxi di zed to give a sul foxide2dr sul fone group; and- 23
- said conmpound of fornmula (I) is isolated fromits
reaction mxture; and if desired, converted into a
pharmaceutically acceptable salt. The conpounds of the
9801855 Beﬁafyf@rrﬁhba (1915 il ABRFHIRFRUh GRIN MixBREERIaabD! €
sal t thgreof be prepared by any process known to
be appllcable for the preparation of chem cally-

I ¢fl Rebieed], ESRAEd tiito bghﬁhﬁac@ﬁﬁcaﬂk atdeptablenalthe art. Such
processes, when used to prepare the conpounds of
formula (I), or a pharmaceutically-acceptable salt

t Alde @ofnpoands of thei gtaerahforandlai(l) her a fphatmaceutddally laeceptable salt

ilmegggf' Q%E‘Q?reﬁ Vﬁd'bh'aﬂﬁh &%&qmp)yvn tg %e asél%c%pf ggr t?j%%%ﬁ%?atlon

ess ot herw se

syﬁﬁmnycaﬂavrélatqdecompgwnﬂai bathee@ngiskilled inethe iart. Hshqrecesses, when
Nﬁ@e@isg)?dﬁép?%?[eﬁ IcOfhp Hﬁﬁ@sr biafogrlngﬁgg?eolo H&ﬁ%et‘?ﬂifcaﬂy -acceptable

@btg%ﬁqf 'Giie Blrovg{fgws §tf%{lffr?f§atﬁm Sriha ved Gon it ane dluptrated by
VVItli(hfdllOWh% s&ﬁexﬁesoanylaﬁa mmﬁmm tuinfegs Bth%mk@&ated the symbols

ternatively necessa
ot MR HEn gy R ch BgonireBt Bt ASEce gt RgQiuR Faterials may be
i bbmmadalb)eetamdlardrprac@uwswﬁ mrgm}ne abenbiistryy \Fhe kireparatioranf such
0 S 0 e,
IS PR Pt b i

NAHernppigely p%ceﬁserx siarting mpaterjals areoh iy angh 0gPIB$ pypcedures to

AeKd3e Rrsteted which(drb Withth theldRlink® sklll of an organic chemist.

Compounds of formula (II) are new and are also subject of this invention.

Scheme 1
H
\ NH, C'/\I(\ "B \ N
O ALY — T
G xylene NaH, 120°C ©
v reflux 2-methyl-2-butanol
\
Vi
BBr, in CH,CI, R-(CH,)-E (lil)
o: HBr i ;'nB AcOH (;524:;03 butanone N B
or a. HBr _©_< —(CHz)n‘,O‘O—(’ |
G
lla la

wherein the residue R stands for the group of formula

RL@"&/\/
Z /N
3 f

R G



10

15

20

R-(CH - OHa wherein the residue R stands for the group
of formula- 24 - A preferred nethod for the synthesis

wo@boosomastinds of fornmula (1) where X denotes ORGLEP2004/011943

starts from O protected oxybenzani des or
oxybenzot hi oam des, e.g. (1V),, wherein G denotes
oxygen or sul fur. Cbndensatl&% Wwith
1, 3-di chl oroacet one yields the conpound of fornula

S or f
\/Q %rﬁge\ﬁ%fl el}}é%cgk ggén gg%em é)g eé:&]hgmdsg)ff or orll 8 %e?ﬁrﬁ denotes
d@sygeaobtarmefroma@tprgwctcémm'eerxzamrdee@r ouybamgedioasgideefg. (IV),
f rwﬁm%r&xg @&Jﬂo@&%xy%éﬁ%r sﬁﬁﬁf I dERAREH it £5-diehYor¥@éeYone yields

fromb ation of a group
c ShperrmrPyod) of iprgasla bYS .Tycyp ahiaeentfer lreé%taglwéfmﬂng are Xylene,
| REIQERE BERdeRE, a@étofl@iriﬂ«l&}ﬂor(o‘ﬂlr}n Hfldﬁsuédifheheacﬂ:aﬁ lc@h Be taeied out

by ¢o nl nown ,net n _schene t Qo

D e TR SR TER o ASed PSR EIETE byt e o
s@bhet® Alkylitloa efargromgt i ves of fornula (la) can be

obt ai ned by reactions well known to soneone skilled in
the art, e.g. by alkylatioEﬂgL_ e phenols of fornula

(Ha) with conpounds of for ). Typically the

al kyl ati on may be carried out in solvents |ike

N, Ndi et hyl f ormam de, net hanol, ethanol and

i sy apap@ind (K)pinster basiseanditaonsledds te énterneshiatay ef formula (V1)

S Qflittdh rﬁ%tcﬂﬂcﬁé&ed ﬁ){lj_gdrﬂmoh}&%o@‘% RktHolds B #dicated in scheme 1 to
di | sopr opyl sactlon tengeratures

{ sl 9 Ehenela amzous ) fhedisksieR P GRS detiirdsavatives of
”&Kﬁntﬂlﬁ &(19f cadlblé dbtaieedAd legitidhe Weﬂknbﬁﬁ &Ssdrﬂemls}dﬁm th the art,

li ke, Kk t
Lt by Pl #‘8%&&'&@5&3 %§§°?§§| o U goeﬂngﬁmtn o E\,"’% RS (1m).
t Hypically pithal hikylasenl |ma}al k| aarrmld r@actmonsﬂmds d N N-

kncP }Q{ch’yﬁohﬂfm%' lnjle?}?%n%[ tétﬁ?tﬁ)l zgf&a éﬁ%}gﬂﬁl elg'gnall B B this

ar e,
esqsecmoal arg S@demdeethlﬁlﬂ@mﬁ@bu@r Y@mdspirénéhmm diisopropyl amide. The

P-fetidhn Q&Hf)ér%?ése n(z;yo yRRm SPChapesseEomtRred alkylatlon
(mesyl at e) trlfl%p t hansul f onat e tr|fiatehlor th

Zgragedgxfgurﬁa e yie 0 @ﬁéa onates as bases in solvents’like ketones, for

example cesium carbonate in butanone at reflux temperature. Suitable leaving
groups (E) 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 chloride, p-toluenesulfonate (tosylate),

methanesulfonate (mesylate), trifluoromethansulfonate (triflate) or the azido

group.



10

15

20

xyl ene reflux NaH, 120 C 2-nethyl -2-butanol VII VIII
I X or Sn/HC or R (CH) -E (I11) Zn/AcCH or Li AlH NaH,

wokeshidass b R'-E or R -CHO, NaCNBH A pr ef er r edPeeEPING4/011943

for the synthesis of conpounds of formula (1) where X
denotes nitrogen starts from2hi-trated benzam des or
benzot hi oam des, e.g. (VIl), wherein G denotes oxygen
or sul fur. Condensation with 1, 3-di chl or oacet one

yiel ds the conpound of forbeheme@n11). Typical
solvents for reactions of this kind are xyl ene,

t ol uene, benzen cetone and chloroform |f desired

the aege{ i ofH, &hin eC'caJ(‘ri ON adeHr‘esoI vent,Krea
condl,N @ The—rgga-ct io«’f edat ur es—pay ‘@‘%H(\O
Ctd 200 C.°A kypiglpi on’ of a group Ne,18-on th conmpound
(VI11) under basric conditions | eaddmetg2puaecky nedj at es
of formMla (1X) that can b&'reduced by commonly known
nmet hods as indicated in schene 2 to yield the am no
compouwgadlib). In the next step in schenme 2, the

deri vahinmes of fornul g _(kb) eamypewpbt ai ned b \
reacti ons—uel In, @ ? 0 sorreohe—sKi | k-e@n i-mu-t ¢t B
e.dg. baﬂ/AwH@yl ati ol of he amipgsuef for mil™a & i b W th
conpouHd lib

b

R4-E or

R#-CHO, NaCNBH,4 N
_—— R_(CHZ);’:‘—@_(/ ]/\ B
R G

A preferred method for the synthesis of compounds of formula (I) 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 (NR*), the substituent may be introduced in a subsequent step by i)
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formula (I111). Typically the alkylation may be carried
out in solvents |ike N, Ndi nethyl formam de, nethanol,

wetdanalisand i sopropanol . Typical bases for thPGI/EP2004/011943

reaction are sodi um net hyl ate, sodi um hydri de or
l'ithiumdiisopropyl am de. Thg reaction tenperatures
may vary from50 Cto 150 C 1fX stands for a
substituted nitrogen (NR4), the substituent may be

i ed i ).- ol kavhabhoni. n

LI TAIRSCE 0 ArbHAg i dh BB Wich ki cotfbourl KYEFhéRin R

wiaddi havrghe meapingas defined hesginpefgrea dpplgimg rogditions as described

P%‘b@be{‘ﬁﬁraﬂ%y%ticﬁ@,p&ﬁ/ﬁ gea@mgg(m) %t?nba%ﬁalﬁ?ﬁﬁléilvéggﬁm%rein R*
or al Kyl at.l ons,. or, rea LN an a

readsys TP a5 esibha e e bRL Shariane by esd. [ R K group,

Raidei catiitiérangdedyctivaantiedtivnnal yidd oomppoumdbesf formula (Ic). The

conditions of wreductive ' 4 O Vi e C .
oot bt Serpl] SRR VE e Ol B NNCRIRE MFrmide,
sohetband dri ¢tbarsd endritt teinperatuyesbelivieen B9 CormhAPYEC. Reducing

TRy SO 0o TRPEAAAY L (GSONERL i

2 dwrehwdsids (pBHeRrdithige gneakipmayydrids §hudMbibor ohydr i de
(NaBH OCor lithium alum nium hydride (LLAIH4). An

| t ti te t | 11])..i .
¢ KA P eGP RO s PRoRNE of lrats (VADHBAmiiqdkpor a nitro
degrowafinte e mehittabidsdartmapeasndd. thifhicsnpresndb & hascinae be cichigved by
t c i.lled.in: -
SRR BRAG Soh neSRIRARR R, L] Bkl bmisture o
aculfuriSaimenmtrigacid. KSC=S)OC H H B 2. ag. KOH b X
R(CH)ME (Ill) RR(CH) - S ' base d strong

Scheme 3
N N
2 G G
G aq. acid 2. aq. KOH
b X X

N
R-(CHy)n-E (11) /N mid R — (CHy, —so—@—{ ]/\ B
————= R—(CH),—S | —_— G
G

base oxidant

Id le

strong
oxidant

N
G

if

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 (IIb).
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 thiol of formula
(XI). Alkylation with compound (III) 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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oxi dant A preferred nethod for the synthesis of
conpounds of fornula (I) where X denotes an optionally

w@xoodiozass sul fur starts with an am no conpoundP@f/EP2004/011943

formula (lib). Diazotization in aqueous acid at 0-5 C
| eads to the diazoniumsalt (,%) that is reacted with a
war m aqueous sol ution of ethyl potassi um xant hogenate
to formthe substituted aryl xanthogenate that is

S%@Fﬁ}id‘s, %SF '5‘c lokaL bE&e}ié&}%ﬂeHﬁoﬁ@'a@d @ﬁ Jx@lﬁlﬁ}ﬂrﬂetﬁﬁﬂé or 2-

at | may be forme

dé%%?’inWO}Crﬁcéjclﬁéﬁ@fﬂl%fW ordeévwbenzepﬁ@i Ef%ﬂis’sdﬁ d'wéff ggmpound

M Ye)! b@xﬂghgﬁ 3€6orh ﬁrﬁlﬁ (s tgcv&lfdﬁes%ﬂ @gﬁ)ﬂﬁeqdréskﬁoaezﬁgorous
eraci ds chl or enzenecar X0i ¢, aci

i BRABPBirei P GBI, Py B wien, sTighT of

orchradmsayénaade i n t ol uene to yi el d conpound (le).

Oxi dation of compounds (1d) to sulfones of type (If)

requires nore rigorous condi tions, for exanple
pélhieoetinapaatsidel of rthe peesemti invemtéion apié rthein Phrypeiceutatally acceptable

CREIRITHBELY! Oamaéﬂsharm%o ﬂeap? RSper @ds. txhﬁapn)@aﬁrf&und that said
invention and_their ar mac |cably acceptable salts

D GEEHOUN Y Dtte it A FREBRELNE aPatBMEH Y Sow| gniggoliferative
b%@ﬁvﬁy@ \Qihséduhtlp ﬂidjccﬁﬁﬁmﬁiﬂgdﬁ thepir@eiit invention are useful in the

FEhTPT 978 Ry of HRe3Br Bt g B ek eSB! receptor
i rtymsinle Gmasesef dedflER-family like HEEang}d E\GER,(HBR 1), especially in the
pftﬁ&%p& L /0& rlﬂleﬂ 5% 815111‘%45%& &%&%&‘é@&&xpr essi on of

receptor tyro |nases 0 amly like HER- 2
and EGFR (HER—I) especially in the therapy and / or

PrEneeftivity di’fthU SBHS &SmPEIH dsod%eHERQ‘P%fﬁllm-éh}%tﬁﬁiy Wilibitors is
na

of . the re oun as HER-sig l'ing pat hway

i lsras i‘t§ %?ggf(g%lﬁa}afsﬁ% fol | owi ng bi ol ogi cal

assay Assay descrl ption : A549 cells (human | ung
4:50|n na. ctell line) were cultivated in RPM 1640, 2.5

% ejl{ﬁ’é(futamne 100 u/m Penicillin, 100 ng/m

Streptonycin. For the assay the cells were seeded in

38 4‘99&115 ﬂﬁﬁlungggrcﬁ@nlnascéﬂq{neﬁek‘e cdlﬁvz;tg@ildﬁ'ﬁgﬂﬁﬂ 1640, 2.5 %

L um e next X conmpounds (di ssol ved
Zm%glg@ggge”llq \yléxpngg@cﬂlm, 00 pg/ml Streptomyain. For the assay

the cells were seeded in 384 well plates, 900 cells per well, in the same medium. 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 mg/ml,
added and incubated for 4 hrs at 37 C, 5% CO2. During this incubation time purple
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% CO2. After
careful mixing the plates were measured in Victor 2 (scanning multiwell

spectrophotometer, Wallac) at 550 nm.

A decrease in number of living cells results in a decrease in the total metabolic
activity in the sample. The decrease directly correlates to the amount of purple

color resulting from the solubilization of the purple formazan crystals.
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concentrations ranging from3 mMto 0.15 nM (10
concentrations, 1:3 diluted). After 5 days the MIT

wasway4onas done mai nly according to the instrurtT/APR00611943

the manufacturer (Cell proliferation kit I, MT, from
Roche Mol ecul ar Biochemicals)g_In brief, MIT |abeling
reagent was added to a final concentration of 0.5

ng/ M, added and i ncubated for 4 hrs at 37 C, 5% CO2.
Dgelisng this incubation tinme purple formazan crystals

a Afrer additi of .t he | ubilization
s‘g%ﬂ:%ﬁ%%kd%éﬁg’?rﬁv ‘)(ggg‘ivf"ﬂ&fi}t‘? ePELt es wer e
| Medivat eRPMY €640, 915t% FCS3glutantite, ger/ stidpt er car ef ul

| X] £S were neasured in Victor 2 (scanning
mur{éwa\%eeﬂag%%leﬁ ?%photorreter, Wal lac) at 550 nm A

decrease in nunber of living cells results in a
Oeeuedse: i n the total metabolic activity in the
sanmpl.e.. The decrease directly correlates to the anmount

of  plikusiea of gprgpoynein MG i ad §87 ubPMSPadilute lo¥
t-he Apdrnlief tempeahdititiontirawdo952Bof megives  AS49 @ 900

veardin D dairoREhyE 3lubneddd e fo fespalafe B g DMsO
| ncpblawvell 1 day at 37 C Induction : - Dilution of

co [ : o1Qq 27 m DVBSO, dilute 1:3
Adg}?lgé{%‘?tec}%m%s%gtg}i I%?i/(g/gbfow to 95 m of nmedi um
Add 10 m of conpound dilution to 60 mM nmediumin test

PARdI&si$ 3 % DVSO per well - Incubate 120 h (5 days) at
37 g !5% alysis @ - Add 7 MIT (5ng/m/well),
inc 7&lmﬂ?mé§‘ﬂ%ﬂm)a&86&?@eﬁpﬁ§/§% buffer (20%
SDS Add.304iNlysisibh fie209e3 S, 0.04¢ BITR) peravedlr ni ght at 37 C
Wa%#gu%ggergver:night at37°C

Measurement :
Victor 2; 550 nm

Determination of ICsy was done using XL-fit.

Results :
Examples 1Cso A549 [nM]
2 46
3 46
4 45
5 69
6 7
7 37
8 70
9 11
10 60

The compounds according to this invention and their pharmaceutically acceptable

salts can be used as medicaments, e.g. in the form of pharmaceutical compositions.
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Victor 2; 550 n Determnation of was done using XL-
fit. Results : Exanples IC A549 [nM 2 46 3 46 4 45 5

wW®2006/0701F8 37 8 70 9 11 10 60 The conpounds acCPCTEPZPOL/@11943

this invention and their pharmaceutical ™ acceptable

salts can be used as nedicamepys, e.g. in the form of
phar maceuti cal conpositions.- 29 - The pharnmaceuti cal
conpositions can be admnistered orally, e.g. in the

f orym ﬂiarﬁﬁ@@u@fcﬁ c&n@ﬁ&sﬁﬂ)n‘é QQlll &k Sadrrﬂﬁ@ﬁ?&f’orahgréjg 8R%he form of
soft. gel atin %u es, i ans, enul si

s ngﬂsﬁsﬁoswg ta agherhard a@fﬁ St gelaine capslesy 50?%1!]1@@, graulsions
ef&r%ﬁl&(ﬂlsbﬁﬁtﬂid ¥dmidisBratibn chllileh(fWBVBﬂ Qfsoﬂiépéfféﬁteﬂ%ttﬁﬁy e.g. in

SoPE Y SuihestiorE & pafteleiue i MedoBhir aifdhion solutions

conposi tions can be obtained by processing the

¢ Omé%%dé n%?xﬁgf\gd Pgar}xﬁc&mﬁl d rﬁ%ﬂgﬁ’lg M bPobtained by eprocessmg

p ar maceut | cal I norg gani c car
Ldhe é@l@pO'elaﬁiswcg@ralrltgwtomsaevw@p. wighs pharrmaé@#tlcatha nrt,ert inorganic

Stcﬁélfrgé}n@@drﬁ&soLadtéseSco‘irﬁ|sfa$c}ﬁ&ddérﬂ§t1{'ésliﬁer@§f‘ tah@ s%ﬁﬁg acids or
.coated

far, suc carrlersfo bl ets,

{ 3t SA1E TR e B 20 Be R yiamatiplte o5 St50 fabeiers &g ahlsfse coated

caahslete,r slr:fgéés and thagé! @latme cppaed. eﬁnﬁb% csfrgérsef(ﬁh'gﬂfe gelatine
tS.. Sen id and.kiquid .

b AP e Jot BrarfE SRechlk D SIS Tt 4RI B g polyols

acndvihedikss Deperding omathei mtsreaoéthehm enbstamagand yarriers are,

r qg)We('@rd uhﬁdl}r gcpﬁﬁﬁein Fhe SRE bf St BliddlRe GPRAM. SSitable carriers for

Suj tabl e car
the productlon of solutions and syrups are, for example, water, polyols, glycerol,

vegetable oil and the like. Suitable carriers for suppositories are, for example,

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

The pharmaceutical compositions can, moreover, contain preservatives,
solubilizers, stabilizers, wetting agents, emulsifiers, sweeteners, colorants,
flavorants, salts for varying the osmotic pressure, buffers, masking agents or
antioxidants. They can also contain still other therapeutically valuable substances.

Preferred pharmaceutical compositions comprise the following:

a) Tablet Formulation (Wet Granulation):

Item | Ingredients mg/tablet

1. Compound of formula (I) {5 25 100 500

2. Lactose Anhydrous DTG 125 105 30 150

3. Sta-Rx 1500 6 6 6 30

4. Microcrystalline Cellulose | 30 30 30 150

5. Magnesium Stearate 1 1 1 1
Total 167 167 167 831
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the production of solutions and syrups are,

exanpl e,

wo bsloikes

exanpl e,

wat er ,

nat ur al
sem -liquid or liquid polyol.

phar maceut i cal

preservat

buf f er s,

i ves,

| a@&&l&aa&fm}; gh{cks !

flavor ant s,

alt
maski ng agents or

pol yol s,

or

conposi tions can,
sol ubilizers,
sweet ener s,
or varying the osnotic pressure,

They can al so

gl ycerol,

st abi

ant i oxi

veget ab

waxes,

nor eover,

lizers,

dant s.

for
le oil

fats,
The

and
Suitabl e carriers for suppositori esSPEI/EP20D0011943
har dened oi | s,
gand the Iike

contain

wetting

col orants,

cant aiNfixStekds 1, 9f 181d 4 AT gRAEGIeGAH purvddduadibe

subst ances. Pr
canpr ﬂ'@ the granyles

ferr phar maceuti cal

ol

conposi tions
a) Tabl et Formul ation (Wt

G3anulPats thagranhiee through adiabletrsilling equghhett. 1. Conpound

. 4 nd Al B T

M crocrystalline Cellul ose 30 30 30 150 5. Magnesi um
Stb?@agﬁ‘ﬁeigﬁmha&oﬂ}m al 167 167 167 831- 30 -

Manuf

1. Mx itens 1, 2, 3 and 4
d water

cturing Procedure:
nd granulate with purifi

a 2 Ixy the granules
At |Anghedididss the granylkgcigsueugh suitable mlling
P U. 4. Aadgite INnd m X 1jo[_ tNre nut €g;
brpr el orgpound of foxmp (Brdos b)) Capule 000 o 110
lltem | ngyéduehidodey/ capsullasd. Conpmsnd of| f48r nul g4 {1 )
3 T 500 Z drous Lgctose 159,123 148, 3. n

S ciLgemataih 80U AT e 140 7
4. Talc 10 15 10 25
5 Magnesium Stearate 1 2 2 5

Total 200 200 300 600

Manufacturing Procedure:

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

3.  Fill into a suitable capsule.

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

therapeutically inert carriers.

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

such as cancer in humans or animals and for the production of corresponding
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5. Magnesium Stearate 1 2 2 5 Total 200 200 300 600
Manuf acturing Procedure: 1. Mx itens 1, 2 and 3 in a

waosablies m xer for 30 mnutes. 2. Add itens 4PCMEPIN04/011943

and mx for 3 mnutes. 3. Fill into a suitable
capsul e. Medi canents containizjg a conpound of the
present invention or a pharmaceutically accept abl e
salt thereof and a therapeutically inert carrier are

al 50 @theply. €Phe Woshdee dRPERIBNbN | PiSSUs! BRtor@iSsuch & manner of
process for thejr productjon, which f??ﬁn@ I ses bringing

o AEMERIstE IR, ﬁt?ﬁ’ﬁ&@ﬁ%l%“ pr indavidual stapa ofihgdlthht i on and/ or
pharmaceutical ly accept able salts and, if desired, one

th t [ | [ ul t
RSl S SRR PO R
mpt &etthiavapzm iheairhe/sdope of whirhris sat dorth in teappdadedeclaims. It is
utnlael{sﬂ)%dl th4f Hkid?ﬁkatlgﬁﬁq ESHBO yngds af thE ﬁﬁ‘ﬁ Nkt fort w1thout

el r phar maceutl ca 'y accept abl
sailemsrtlagérouséﬁ@plrlt@fthﬁenwﬁpnol or prevention of
i1l nesses. Based on their HER-signalling pathway

inhibition and their antiproliferative activity, said

cm are useful for the treatnent of diseases

s qc[g (&lS{ZC[QBFE-r(4-ll\lllethouﬂ$ap]3enyl)-agyll:][mbmz@-lgdylﬁmthokhbp}_;%nyl)
roduct r in - nedi canents e

dc% 4 ﬁﬂ’l]cg% vé?ﬁ{} gac

I"ous tors such as manner of
adn1n|strat|on speci es, age and/or individual state

Oflsrl%a éfjr(tloa_ Beg{rﬁ{%bowmgth%ﬁ%z%&lé@d 15%6?6%@@?? ARl 1,3

ovi d e understandlng esent
i rdréﬂ@r.oewtow@ck } 2flmd xplgae WerekapE At reflug dempeaae for 24, with

aRBRALESLsClediovEL of Wales bynderoFtaoDeari-batk wagi Ahethti 05 of 1,3-
roce S

d th t forth.wt
ﬁﬁ?ﬁog%t%%”m%gd AT ToRe, GO, o depghi2d b After
| -rk@rotdl-of 2elivériE} irPvdcde Mat hesiduephartyityrated with iseprapaioldvager 1:1
hna,%tdh@nlxyéryﬁggnyolgted Qﬁgazc?xjxedd' 'YXL]QEH%M tdﬂ"’/L)14 2d'nl")dromethyl 2-(4-

methoxy-phenyl)-oxazole as tan solid, melting at 80-82°C.

'H-NMR(400MHz, Ds-DMSO): 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 5.59 g (25 mmol) 4-chloromethyl-2-(4-methoxy-phenyl)-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 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, concentrated and purified on
silica. 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, D;-DMSOQ): 8= 3.82(s, 3H, OCH3), 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, 1H, triazole), 8.20(s, 1H,

oxazole).
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15.12 g (100.0 mmol ) 4- Met hoxy-benzam de, 15.24 g (100
mmol ) 1, 3- dichl oroacetone and 150 m xyl ene were kept

wa@tooseidisx tenperature for 24 h with conti nUOUBCT/EPINA11943

of water by use of a Dean-Stark trap. Another 15 g of
1, 3- dichloroacetone were addgd and heating continued
for additional 24 h. After renpbval of solvents in
vacuo, the residue was triturated with

L RRaRGRSF 145 5355 ,ﬁm?gci)ow@t RHHE i Sof gl @%rg&gthane was

drie | or onet
neérﬁbwl ARERY |1)- it io B igs e drﬁoé*ﬁ!quOf ﬁé} gi(A% 5 amned) 842-(4-

RV oxalbl= DWhylﬂTHEEl@ﬁﬁmaz%ﬁ g:HﬁO ml dichloro-

anesgfge( acltllqzn ng?m é\)as %rge@é ﬁg%l'élll ;z.}f r@rggfegqperature,

( Zﬁuﬁml)sll)) péured |oonoa;mmmgqueaus( ghate brtudhs \agib @mhl I)JaCOXIaZv@J;}&d with

?l?)sl %cét% gsaglld sze l é%g% ‘%]tl%%llﬁ?fxoc}rog %la T (g—g?lzrﬁxtractlon

hywitogt ]eacéNaﬂZ}q&ld¢¢135@ griBo%) ﬁﬂﬂﬂﬁl%ﬁtrwbhhclmmﬂ -oxazol-2-yl)-
S?Heheﬁas%&hlé%%s&lsf H{eltﬁag% 169-494ocevaporation, the

si due was quench wat er and extracted with
et hyl acetate. The extract was dried, concentrated and
pwisfMed2n(aPi+ca. El ution with et hyI acetate yiel ded
4.1 g (649 |-[2-(4-nmethoxy-phenyl) -
oxazol 4-ylmethyl]-1H[I,2,3]triazole as white
c r' i NMR(400%iH 7, mwsmz&-&s&cs G 5, @8Md2LAPArH), 7.77(s, 1H,

MBS, B R 03B A B B B o)
7.88(d, 2H, Ar-H), 8.18(s, IH, trlazole) 8. 20( s, iH
0X@zfl@lre 0f38.121 /% %@wtm%noﬁ (44[172 aqt,{a'éé}-ﬁ gﬁH&h}l -BRLAM-y1)-

tribromde n | oronet hane .was ppe duri ng
10°hsnel etrgi g2%3% smolé GESTHM 67 ﬂ><9flaf»3 ip 1g ml 1 @Waf stirred at
| -402C (fdr 30 min, then 0.125 g (0.50 mmol) 4-chlorometh Cﬁ -[2-(4-methoxy-

TR AT T v

ststlrmw abﬁé’ﬂwyﬂmuad overomghte Afer avapozatiana Ui mlighter was added
U CE ext
S e B TR
6 qngw@ Aayers Uﬁrecwaéxeé WO )N skt by dpridgi @rrd avakgy| dried over
af‘s@Hﬁltn? sta@é Qxﬂje\% aﬁt&i t@gﬁ% 182 mg raw matenal wh1ch was purified on
RTINS Rt SH R R
lica' Flution th eptane/ethyl acetate 11 yielded 78 ¢ (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 melting at 178°C.

MS: M = 456.4(API+)

"H-NMR(400MHz, Ds-DMSO): 8= 3.80(s, 3H, OCH3), 5.09(s, 2H, CH,), 5.60(s,
2H, CH,), 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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phenol as white crystals, nelting at 169-174C. M5 M =
243. 2( APl +) - NVR(400MHz, D -DMSO):d 5.58(s, 2H,CH),

W®2@80a152H, Ar-H), 7.77(s, IH triazole), 7.78(TEPRDbBY/011943

Ar-H), 8.16(2s, 2H, oxazole, triazole), 10.11(s, IH,
OH). A mxture of 0.121 g (0.50 mmol)
4-(4-[1,2,3]triazol-1-yl nmet hyl”-oxazol -2-yl)- phenol
and 0.10 g (0.30 mMmmul) cesium carbonate in 10 m

b ne vvas stirred at 60 Cfor 30 min, then 0.125 g

( 4-chl oronet h 2-(4- nethoxyphen l) -
Vi - Golfhir 316 Taftnopometony-phersd)-rimsllyors s phusthoxy)-
| fliefR)-02401-aG8RE R Ch IS 11 QBEHQZ@]E 60 C continued over
night’ After evaporation, wat er was added and

the mxture extracted with two portions of 15 m et hyl
a@etrﬂib(ﬁlre Téfeo.conty (reslo angehi ¢-(1gyrigtrinecie]l whntthdl-oMakdl-2-yl)-

S %?gélgargg fHe%, ng(f gl[né ) %‘%&3{1 \(/Z%r%fgite in :ig Vr\rlll%u?ar}one was stirred at
mmoem fers Jurivin.ecthem Silb2ca (@0t | omal #rchloromethyl-2-[2-(4-

Fg&%@nﬁgﬁi [ﬁﬁﬁ&l?tv?lly} -dfhz¥leChii D ddd ¢ Q@é% mmol) potassium

( (ejidg weee askded 2pd svsring koAl Fonsipaed over Righie ARSK gYappridien, 15
y IhH RXRZ Vas 4dddd Bt e muhﬁfe[ dxtractel twitla &eb ?o?@od&ﬁbﬂ 18 ml ethyl

cryst alg mel tggg at 1 r%wg{f(xgashgcgm gdlgmdg OXIde and

ZFWatéf:Hd)led BV&%éan H,llfa&}-lal)d e@pdrdted ta2give BA9 hl)g(98%))0){[ﬁ (4-{2-

Zmz (Kﬁ%mﬁu]ol%%tlo%y'ﬁhewﬂmgfe@&@ % 8%11035%% Rrenﬁlf (Sazol-

8. gty BHI- 2% Hmidzele aglightarebow )crystas meltixgatioe-172°C.
- 2- (4 {2-[(E)- 2 (4 Tri fl uoromet hoxy- phenyl)-vinyl]-o
xazol - | met hox phenyl ) -oxazol -4-yl nethyl] - - [

- t-r]é)z"df‘g mxture of 0.121 g (0.50 nmol)
4-(4-[1,2,3]triazol -1-yl methyl -oxazol -2-yl)- phenol

o LRt el B P50 55 WA, S0, AT sz g 21,
((AISH) NRR(d, 4 hE6HO B0, - ZH] ArH); 7.57(d, 1H, =CH), 7.75(s, 1H,
hg%)lfﬁf g§<td'a°§1>4 Rp%%pylﬁ(s,vil-@%hluo%()ag%@ 99,0, 988 8355, 1H,

oxazol e

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-oxazol-2-yl)-
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) 4-chloromethyl-2-{2-(4-
trifluoromethylsulfanyl-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 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-[2-(4-{2-
[2-((E)-4-trifluoromethyisulfanyl-phenyl)-vinyl]-oxazol-4-ylmethoxy}-phenyl)-
oxazol-4-ylmethyl]-1H-[1,2,3]triazole as light brown crystals melting at 172-
173°C.



10

15

20

25

30

i odi de were added and stirring at 60 C continued over
night. After evaporation, 15 m water was added and

w0 besoamstir e extracted with two portions of 15pai/ER10by011943

acetate. The conbined organic |ayers were washed with
N sodi um hydroxi de and wat er 34dri ed over sodi um

sul fate and evaporated to give 249 ng(98% I-[2-(4-{2-
[2-((E)-4-trifluoromethoxy-phenyl)-vinyl]-oxazol -4-yl m
eMoM F-58b4Ph+)oxazol - 4-ylnethyl]- IH [1,2,3]
triazole as light yellow crystals nelting at 166-172C.

M = 510. 4( API H NVR? O 5.1 1 ,
%&M&&M—bﬂ 19 o Bk Lt 845 B, CHA i, 2H,

I-P)CH)sl d; 48( dzcr¥, 7.59(dHH, 7=614§,d7.74 (. ﬁ@FD\r-H?ﬁ 75A5%s, 1H,
freaaZQG ?f%'@a zlff fr%ﬂ% 1&2%215{\' ér)la%ée)g‘%@ Slifh oxgz0le)f-2§ (s 1H,

Enﬂﬂpka

I -[2-(4-{2-[(E)-2-(-4-Trifluoronethyl sul fanyl - phenyl ) -
vi nyl ] - oxazol -

yExamnpledy} - phenyl ) - oxazol -4-yl methyl]- IH [1,2,3]

t ﬁ'[§4E|{§ i&grﬁ M Tﬁﬁu ;orget?}réll%&ngfoxaz OP‘H%Z})IA ylmethog'}-

é phen
aRbeylroxago ’é)'YhBethﬁBT )}Yl:]e%’r”hma%‘é? bonate in 10 n

butanone was stirred at 60 C for 30 mn, then 0.160 g
8|50 nmol

hI -(4-,. .

PBro st s G PR M‘f-[f@?wafql-o]x-&l?bﬁﬂéﬂa)ﬁawl-z-ﬂ)-
OPH&ﬁ)l gnd 0. IBQ; (r@rﬁﬂ mnpbt @ssimuoarbonlite e Wemd bathede aasl stirred at
25; o'rglgl 20 6{@ C‘EHEA ”6'%4 Oger 8§b9% 8ﬁf téPEhlorcimethyl -2-[2-(4-
efat womth»d-PheIty&l\blewld thezf.ée and 9983 (BHAyhmabdrogassium iodide

There SaRNaf Q[rgiﬁg'acé oY RbStiNRIdCoWATHAH, Wb e\M PioHM 5 ml

CYaise s st e g e s S 1 £ ot e

[ Zhi G dr o OBRL itk bkt ANE R ydybido e ater
-14- ne XV -

o085 VG YRR ST K crensraipd i g06780 e pavy e gibhich was

cpysfied en siticd.iBhgtiat wiﬂi?hepmﬁ@ethyl aQtate 1 N/BVMld:ed 129 mg (52%) 1-

5%%61?- é\ﬁ%r E)g_]%ﬂol Q&%I p%%o}myl']' oXazch! leylm%{'liloxg_bﬂenyl)-

oxazol-4-ylmethyl]- 2,3]triazole as white crystals melting at 170°C.
MS: M = 494.4(API+)

"H-NMR(400MHz, Ds-DMSO): 6= 5.12(s, 2H, CHy), 5.60(s, 2H, CH,), 7.19(d, 2H,
Ar-H), 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-[1,2,3]triazol-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 30 min, then 0.127 g (0.50 mmol) 4-chloromethyl-2-[2-(4-chloro-
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Ar-H, 7.31(d, IH =CH), 7.59(d, IH =CH), 7.74(d, 2H,
Ar-H), 7.75(s, IH triazole), 7.89(dd, 4H Ar-H),

w@280#158 H, triazole), 8.21(s, |IH oxazole), BCRBPEN4/011943

I H oxazole). Exanple 4 1- [2-(4-{2-[(FE)-2-

(4-Trifl uoronethyl -phenyl) - vEény] oxazol - 4-yl met hoxy} -
phenyl) - oxazol - 4-yl met hyl ] - | 2,3]triazole A

m xt ure of O 121 g (0.50 mol)

“phétylvifm? %{dgg;ﬂd(? CgeTP(Is B b7 laschoit ibdideRRAOkdded and

a | Car onat e 1

bstirsing rad cgpqlrpqeédovgf @)rr evapoR3fiAN, F'Ehgﬂ V@tﬁ_rélwasgadded

t( an}?l%e'mﬁdtﬂre%xﬁh‘it@d Wﬁiﬂtthr)ﬁpoatl{n% &f45 ml ethyl acetate The combined
rGII‘%BlL(IZO vb%t: aga,gﬁﬁiln“)l% yl%l} %’d{é dg n IQtr%? @rled over

ancﬁ@ﬁ Shtlfatel andesraporatedrtiogiirte. SZAﬁige'awsnaqgualawhlgh was @umﬁed on
Blﬁlfq 10& quql nﬁ&ﬂgkhﬁrl Ql@fe{té‘ rﬁo‘%#ﬂ&@c?é@%g'\d 160)t 1002 (4-{2-[2-

| é(;EelescMmoeplvaeanw -phalNl éd’éﬁnefrhpﬁxl}dli’}&wﬁ;é&gﬁﬂ ﬁn}gl?rgﬁhy -
d'iHe@H?y]%{%% lemléu&r(,ﬁme Rddne¥emsraved to give 220 g

raw teri was purified on silica. Elution
wi t h hept ane/ et hyI acetate 1:10 yielded 129 ng (52%

1MS: M = 460.3(API+)
[Z-(4-{2-[2-((E)-4-trifluoronethyl-phenyl)-vinyl]-oxaz
ol - 4-yl met hoxy} - phenyl)

OXH 29 MR 4Q0ME hD}-DM$O 1|8 2. H](&rZIHifd‘lzé 260 (swiH, £H2), 7.18(d, 2H,

%ﬁ'}ﬁ(ﬁ}f@l tlgp g‘Diﬁgblmﬁs 12‘A (B%E’d +iH =CH), 775(s, 1H,
Crtizzoled, 196, ZEHA’A"IR H20(¢, %‘21( (ﬁ‘f'H)H8 1%&-&1{ ?TIQ?QE s, 1H,

zolé); 4. §§(§ 1H %xaidlé)azol e), 7.76(d, 2H Ar- H),
0(d, 2H “H), 95(d, 2H, Ar-H), 8.17(s, IH,
tr| azol e), 8 21(s I H oxazol e), 8.29(s, IH oxazole).

[
rrelf ?ﬁ;} 2 [ﬁﬁg%—@ﬁ%&d' 4CF1fPuo?oBh§1§YLP;en‘§}1)n‘Yih}1] QaZR 4 Y

4-yihethbkyl-pheniyl) fdxazgl3t-ylmesnd]-¢HA 13, Ytigzeleof 0. 121 g

(0.50 mmol)

T T T I

byHRAGINE MES M3t (01208AmAl) 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 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 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-ﬂuoro-4-triﬂuoromethyl-pheny1)-vinyl]-0xazol-4-ylmethoxy}—
phenyl)-oxazol-4-ylmethyl]-1H-[1,2,3]triazole as white crystals melting at 152-
154°C.

MS: M = 512.4(API+)

'H-NMR(400MHz, D¢-DMSO): 8= 5.13(s, 2H, CH3), 5.60(s, 2H, CH,), 7.19(d, 2H,
Ar-H), 7.40(d, 1H, =CH), 7.60(d, 1H, =CH), 7.64(d, 1H, Ar-H), 7.76(s, 1H,
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60 Cfor 30 mn, then 0.127 g (0.50 mmol)
4-chl oronet hyl - 2-[ 2-(4-chloro- 35 - phenyl)

WO i0aphdisooxazol e and 0.083 g (0.50 mmol ) pot asBCT/RP2004/011943

i odide were added and stirring at 60 C continued over
ni ght. After evaporation, 153@l- water was added and
the m xture extracted with two portions of 15 m et hyl
acetate. The conbi ned organic |ayers were washed with
Ntsaxoledn?. P\X/(cdr ok, de-Bhd7. 9t e2H, drilbd 8ohbém, dbldiAratl), 8.18(s, 1H,
S [ raw mat eri al which
vvgljslizghﬁ ?ﬂ qgﬁegiﬁ%iej,gg.&gf %}rgﬁ%@h hept ane/ et hyl
acetate 1:10 yielded 36 nmg (169 |-[2-(4-{2-[2- ((E)

- §x&iabR70- phenyl ) -vinyl] -oxazol - 4-yl net hoxy} - phenyl)

R A TANMA TS ST 2 R L

thléilfylm\/ﬂz)l 4lea}§Q)IH:El§31triaéslp 2H, CH ), 5.60(s,

2H, CH ), 7.18(d, 2H, Ar-H), 7.20(d, IH =CH), 7.47(d,

2H, Ar-H), 7.53(d, IH =CH), 7.75(s, IH triazole),
71388dg @4,0 Anmp)), 47Methoay-tiRibbenxamifle, 85.2% (s, (12, mmol) 1,3-

t rdkc@zf(ﬁl)f%ton% - nl(00 thihce®RARIEMtirrdd 2Pfcdm Itéi'npéﬁ@ﬁ@ ks?)3 days.

| Tﬂiz pcipiate s ssolatedr|agdr driad t vieldingo RéRet hiAuaphk dymythoxy-
V ik bz REO cid3-chloro-2-oxo- prop 1 ester hydrochloride.

yl met hoxy} - phenyl ) - oxazol - methyl]-1H[1, 2, 3]

trlazole A m xture of 73 ng (O 30 mmol )

4- H4NMR(20(B\}IHEJ_Z DIMSOY | &ved.by(d; ddasCH, R 3\d1)d, 1HheSCH,), 3.87(s,

2o, B, b ST ST EARSIEy 7 D, M, a0 1

( NI3D mTDI) 4-chl or omret hyl - 2-[ 2- (2-f | uor o- 4-
trifluoronethyl-phenyl) -vinyl]-oxazole and 50 ngy

(0,30 mol) tassium i odi de_were dded and, stirring
aCyghzatiop (‘i‘ﬁ‘f Aehicvad by Bratie e O ata e prgmegnsion mt&r@eﬁraw to

WabheIC foas 5 aﬁdeﬁh@mldiﬁta rmelxtvuf gitardtéwith @th/yll heetdtediltered and

partions. of te ed 0

P s & HeB s s RSO R S el 2 C A e Ry PR} o
drb Bghtdrewn sdi, mnltmga‘taﬂéla&%t evapor at ed to gi ve 160

nmg raw naterial which was purified on silica. Elution
W|th he tane/ethyl acetate 1:10 yielded 85 ng ( 1-

[ 2H 4 ir &= 2-88¢s BHu O A8t ﬁﬁﬁ@pﬁ@n@ﬁz),vﬂ 03(d
Ny, A9%42%, 91726 yﬂ{,rr@ﬁﬁerey}rw(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 g
(82%) 1-[2-(4-methoxy-phenyl)-thiazol-4-ylmethyl]-1H-[1,2,3]triazole as beige
crystals, melting at 89-94°C.

MS: M = 273.3(API+)

'H-NMR(400MHz, Ds-DMSQ): 8= 3.82(s, 3H, OCH3), 5.76(s, 2H, CH,), 7.04(d,
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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phenyl ) -oxazol -4-ylmethyl]-1H[I,2,3]triazole as white
crystals nelting at 152- 154C. Ms: M = 512. 4( APl +)

wo MuRQ4ASVHz, D -DVSO): d 5.13(s, 2H, CH ), 5.BO(EP202H)11943

CH), 7.19(d, 2H, Ar-H), 7.40(d, IH =CH), 7.60(d, IH,
=CH), 7.64(d, IH Ar-H), 7.78¢(s, IH - 36 - triazole),
7.77(d, IH Ar-H), 7.90(d, 2H, Ar-H), 8.16(m IH,

8.18(s, IH triazole 8.21(s, IH oxazole),
8A§;)%L§10n| of 1. i@gaQEg(D smolid |4€m<7thoxy-phenyl) -thiazol-4- ylmethyl] 1H-
{{ 23Itﬁai(ﬁe {n( Y- &47% I%ﬁé‘olu g&%td}ﬂﬂc aatiw |st)11|'r¥él Qﬁ/ﬁo}’c Fefr 6 h.

nmet hoxy} - I azogl - 4-
ge 3ch¥1plaz%lpc@rg_ yag gogr 8?31 Efe’rﬁ’i‘ég basic w1th concentrated ammonia

43%6&@3@1&1 Witk ke aé’@tﬁi@ to el®8.89 g(r]aavoprﬁfﬁﬁct) Tﬁls:?Was purified on

5Bk ERBERLP0E AR, 9% eSS I'E ALY BT 4

i $B2 altadzdﬂdyldretlmﬂ-th1yzcﬂ42dylmqph2dolOasg whete anrpstdls, melting at 164-
41?@thoxyt hi obenzi m di ¢ aci d 3-chl or o- 2- oxo- pr opyl
ester hydrochl oride. H NVWVR*OOVHz, DM-DWVSO) : d= 3.50(d,
IH, SCH ), 3.81(d, IH SCH), 3.87(s, 3H, OCH),
41\@53M=2g91,2 AGH ), 7.13(d, 2H Ar-H), 7.97(d, 2H
Ar-H, E IH NH). Cyclization was achi eved by
heat i ng of 21.0 g of the aforenmentioned internediate
t ma@D{R@tﬁmnHia)nDMSGm_msm 2H;, e;mznelas(&yaﬁ Ar-H), 7.51(s, 1H,

rlé%zgfe Ef'%éw il—? gﬁrﬁ%\/ l?f ?r‘lazo tf? Eﬁ I%f] (éhlggci)le"a')(,j 16.83(3, 1H,

4QH1) or omet hyl - 2- ( 4- net hoxy phenyl ) -t hiazole as |ight
brown solid, nelting at 125 128C H- NI\/R’\CI]\/HZ,
D'-DVBO) : d= 3.83(s 5(s, 2H, CHL,,
7Aoapz§tur9 af 2%z, (07somrgol> |4H(4 {lhz a}ztaweal 1-yhmgtiyyds thigaql-2-yD)-
Aphéol afd @tlﬁ)%e(fmmf%nﬁﬂ) destath @arﬁ@nz% H’{Tﬁ(b Inl butanone was stirred at
oL ONe mef. hoxy- p az
98"35 81 201 Lt shen 't PS4 L. (0901 oD Geresnthyi®-(2-(
pfxﬁﬂmﬁoumhybphde/l)mdyl@ oxdzode 619d 8. Oﬂi‘rgl(ﬁ) 58 aatinbN potassium 10d1de

1%\'%; ‘#tﬂ% @%hgtg‘ﬁﬂg of 608 QXLtu%uelau(t)\%n hvtvaliftglI evra Sgatlogx 15 ml

er evapora
qwetes wag addedrangddhe mixtne 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 248 mg raw material which was
purified on silica. Elution with ethyl acetate yielded 122 mg white crystals that gave,
after recrystallisation from 6 ml ethanol, 79 mg (31%) pure 1-[2-(4-{2-[2-((E)-4-
trifluoromethyl-phenyl)-vinyl] -oxazol-4-ylmethoxy}-phenyl)-thiazol-4-ylmethyl] -
1H-[1,2,3]triazole melting at 163-165°C.

MS: M =510.3(API+)

"H-NMR(400MHz, Ds-DMSO): 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+triazole), 7.86(d, 2H, Ar-H), 7.95(d, 2H, Ar-H), 8.22(s, 1H, thiazole), 8.29(s,

1H, oxazole).
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extracted with ethyl acetate. The extract was dried
and concentrated to yield 1.4 g (82%

wo 2¢03/0§0assret hoxy- phenyl ) -t hi azol - 4-yl et hyl | - | PET/EPRNBY11943

triazole as beige crystals, nelting at 89-94C. M5 M =
273. 3( APl +) H NVR*OOMHz, DM-BRBO) : d= 3.82(s, 3H, OCH
), 5.76(s, 2H, CH), 7.04(d, 2H, Ar-H), 7.56(s, IH,
triazole), 7.77(s, IH, triazole), 7.85(d, 2H, Ar-H),
8Exanple8 H, thiazole).- 37 - A solution of 1.36 g (5.0

(TG g ol RN RO el BB B DO T
watkmethoxyl epheayl)-thiawlfdoylngthyl]-THel 1264 eridzele ni xt ure was

poured on ice, nmade basic with concentrated ammoni a
and extracted with ethyl acetate to vyie
ra]) chn(& [

ield Q.87 raw
prodirture pfi G12%a8 Qa0 mrael) d¢h %émla@lﬂfﬁawthm?mazol-Z-Yl)-
Fthﬂlol aeatatog! (vejot Ii'ﬂﬁﬁ)l)%éelliufwﬁdibﬁl:imd irQFYn@ﬁﬁ?a&%ﬁle 4raf 4rirred at
trjazol - - -t hi azol.; 2- -
LT B St hid TR0 Lt R gt 2- P 2 Buoro-a-
2 59l @{ramlethyl-ph iy GoNHDxaDle DMSOPS3 ¢£0.50 7iBfol) pithssiGhh iodide
) , - A - H) ri: 420
2ne§%‘f§é§c&;&’ ax%l’_'&}gflé’gd% |§L0 Ctl ?%t;%l.feléi)ﬂ?veg n'ﬁ%s J’Aﬁ%xi_l’e\%pZﬁan%n, 15 ml
t Miatez ovas pddedng3he mixtpre extpcted withdvgrroraensef 15 gnlgthyl acetate.
S{Q‘(hg Qf)fHE‘iz)Ae)d] (%rgz_mic lziyerls welre Vx{a?]hed vt\nﬁh IN sodziumI hydro;ﬁde and water,
riazol-1-yl nme -t hj azgql - 2- - enol .
arftied over ﬁ’%(‘m‘é ey e&@&rﬂyﬁﬁll &%ﬂ%ﬁ?& &g ﬁ%ﬁlaﬁqﬂﬁl Which was
?tphﬁﬁ@ch envs;ﬂszasElmltibﬁdviai etﬁlgal ﬁefa@d’ yidlllediln] rh eihitd.clybtalg(50%)
0.50 mmo - (0] -2-[.2n(4- }
{PRF? uor ot AT CHRBRTy ARk et phepphyips]-oxazol-4
( §lraghoxyipheppl)-alsisiakir ylowthyd - Wd(é, 2a8d ttedolamaklgng atrlidig 82°C.
at 60 C continued over night. After evaporation, 15 m
wat er was added and the m xture extracted with two

pME:MAS28B(ABIHH et hyl acetate. The combi ned organic
| ayers were washed with N sodi um hydroxi de and wat er,

dnj v, odi at.e ted t [ 4

AR ESo G ARG RaS STy PHERHLS 156 e e fhra 211,

WiAr FH g (708l d  ad B t=alle), yise(sd eH, trz2okg), w0 & 1¢,\-s114),§.a4bmt 1H, Ar-

98¥®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, oxazole).

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-yl)-
phenol and 0.15 g (0.45 mmol) cesium carbonate in 15 ml butanone was stirred at
60°C for 30 min, then 0.204 g (0.75 mmol) 4-chloromethyl-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 sodium 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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after recrystallisation from6 m ethanol, 79 ng (31%
pure | -[2-(4-{2-[2-((E)-4-

wo eaoSlowaso et hyl - phenyl ) - vi nyl ] - oxazol - 4- yl met POREP20pd1€11943

nyl)-thiazol-4-ylmethyl]- IH[Il,2,3]triazole nelting
at 163-165C. M5: M 510. 3( APl +B9~NVR(400MHz. D*- DVSO) :
d= 5.12(s, 2H, CH), 5.75(s, 2H, CH), 7.16(d, 2H,
Ar-H), 7.34(d, IH =CH), 7.57(s, IH triazole),

7 (632-d4(E)t 2H( 4-cidpho-2-Aluprg-phergh) -vippl -axazal daylotetoxy - pB e -
2 at Sl A 463. t hi azol e),
2O e Pl hedt oy e
l-[2-(4-{2-[(E)-2-(2-Fluoro-4-txifluoronethyl-phenyl) -
ViV M =058 20APH-)

ylnmet hoxy} - phenyl ) -t hi azol -4-ylnethyl] - - [ ,2, 3]
triazole A mxture of 0.129 g (0.50 mmol)
4 FANMR (20BN Hei BzDMIO Y Bt 1248, 2Hh iCER0) 5.60(y,12H, GHrio19(d, 2H,

a (Qy 3C esi U r i n

20919, X0y oIS BB 60 1Sk 961 210, Bty o -
(6150 19hw| YHAtrizbls) 00 (dy |2ED- An-H)2-7960m% olHh- Ar-H), 8.18(s, 1H,
t i dZoHOrORE N, oRBBY) 8.27(Y 1Y lokaR¥dz0l e and 0. 083 g

(0.50 mmol ) potassiumiodide were added and stirring

at 60 C continued over night. After evaporation, 15 m
WEkShplead added and the m xture extracted with two

T &G-S orme R i SR SRR
dpheuylpurazob éinethgljt ifth{ b2,3tdiasolepor at ed to gi ve 390 ¢

raw material which was purified on silica. Elution

w th ethyl acetate yielded 131 ng white crystals (509
pér mixture gf 430 g (20 mmol) 3-(4-trifluoromethyl-phenyl)-acrylamide and 1.0 g

[ QAIEE 'nlgm()g'l:fﬂzdgflﬁ(gbﬂs pérthdulRIeONEISOYht BIdREWE Was stirred under reflux
y (R YAHsR e¥apoTations thedesidus apyifisd. o sifisa: Blusion it ethyl
OhéctatelHeptage atl:lngNiSelé&ﬂ dQs%/SfM( 6508@)8. Sgﬁﬁyﬂhgro;n;(thyl—phenyl)-
H N : D 1.0=15. y 9. S,
2&6%05”,“‘% BIelPw ﬁﬁli?‘tallir“-‘ﬁlb“?g %.1§6'(1§5L9'H, ~CH). 7.55(s,

IH, triazole), 7.60(d, IH =CH), 7.64(m IH Ar- H,

7 Md. , tri le), 7.86(d, 2H, Ar-H), 8.16(t,
IMﬁ%&?’%@fé&t,r:%otﬁ?azol e),( 8.3 I (s, :_DH, (

oxazol e).
'H-NMR(400MHz, Ds-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, LH, 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-
trifluoromethyl-phenyl)-thioacrylimidic =~ acid  3-chloro-2-oxo-propyl  ester
hydrochloride.

MS: M = 322.2(API+)
'H-NMR(400MHz, Dg-DMSO): 8= 3.32(d, 1H, SCH,), 3.65(d, 1H, SCH,), 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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Exanple 9 1- [2-(4-{2-]
(E)-2-(4-Chloro-2-fluoro-phenyl)-vinyl]-oxazol -4-yl met

wheoogp40iphenyl ) - oxazol -4-yl nethyl ] -1H[1, 2, 3] PCT/BRD€011943

A mxture of 0.182 g (0.75 mpl)
4-(4-[1,2,3]triazol -1-yl methyl-oxazol -2-yl)- phenol
and 0.15 g (0.45 mmol) cesium carbonate in 15 ni

b
00 ‘@y@%ﬁ@nv\?ﬁ aailk\feg?%nlgﬁ%%)o@ fgr iﬂ) {ﬁ)ﬁmetngsﬂeé) it Faiate to
f 1209 rCof°|5 8 nyin) The selidhfiedonels wae tr&ﬁeptcﬂ with ethyl acergefittsrgd and

pdiiad 36 yield mﬂgq69%mveraﬁ91mﬁ1@aﬁeﬁiyl pI[RNg- tﬁtﬂu&%n%thyl -phenyl)-
[ ev 1 ONn,

t d
\(/:vgg’y d ; Og\égilg ?lr?‘?g’tcﬁf”éft&&a\t réo(t:vvlth t wo port| ons

of 15 mi et hyI acetate. The conbl ned organic | ayers
WREE ppa w N sodi um hydroxi de and water, dried
OVET SO |um sul fate and evaporated to give 195ng raw
mat eri al which was purified on silica. Elution with

eﬁlhyrhlvﬁa@@@mzywlﬁ@@o%sﬂg B8N, ber, N S! #8(d H-BYY, & 68(a

( ALX{ZZCR%Eg 76(ds AHcAT-ED 0732081 Udrthingplehyiot(dsi2hy Ar-Bkazol -
4-yl met hoxy} - phenyl )

A S A oL AR ey
5ph®(q§ and i, 10@H 0130 mnB0) esiuticarbbhite iy 10 8 butadidne Mas kfirred at
7684 dfor! Ho S, tﬂer{?7éf§ 2! Igﬁfso H)mmop53/LQh,\ L KBhefyTo ) 2-(4-

7.954 rrazo
Aﬁnﬂéorome@g{ pheqyﬂ.)-vmy]_] +d/n1azcge 13@ §.08p g, (Oﬁﬂuam@l)q;otassmm iodide

8wdd 8ddeldHindoaZak &t 608 %Zﬁﬁnueld"bve@fﬁﬁ%le%}tf:r) @%?B‘th n 25 ml

s Wy e L et A e
3he Icamd);msdébrganit lluy(‘?rs(}frr]eéﬁ wabhed with lmg)%rrr]ldhydromde and water,
d£1?C} o(re%1 OJS?E L{o ] (_s)ldlgalw 8%? §val}¥0]:%t8cg %? éwigégmg AW ggﬁeéﬂ\l,\évglc% was
recr)rseaéﬂlagddépm eerthamlfm yadd i 171 Afrige (6729% A pbi 24(4-¢2+[(E)-2-(4-
t BeAdRSindds1- gﬁe%,»l))%hgl %ﬁa&g 45&1%3 E%g%ﬁﬁﬁoﬂzbm SRyl -

acet t e/ he ne
31Hal1p%4] FWIW}WWVIC%W&WFI}‘%&EH% t4°eani de as yel | ow

cryst als nelting at 167-170 C.
MS: M =510.2(API+)

"H-NMR(400MHz, Ds-DMSO): 8= 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 11
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-yl)-
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 g (0.50 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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MB: M = 232. O(APl +) H NVR*OOVHz, D -DMBO): d= 7.1 I (d,
IH, =CH), 7.68(d, IH =CH), 7.80(m 4H, Ar-H), 9.37(s,

WO bhosAkgIss 9. 70(s, IH, NH). 2.30 g (9.95 nmol) PCT/EP2004/011943

3-(4-Trifluoromethyl -phenyl)-acrylthioanm de, 2.52 g
(19.90 nmol ) 1, 3-di chl oroacettbre and 75 nl acetone

were stirred at roomtenperature for 24 h. The
precipitate was jsolated and dried, yielding 2.50 g

( wany was gdrlediand the mixspge erirpctad E’WIWQIPRF%K’& 1P mlgthyl acetate.
g?gg C&R%{Hfﬁ rd?%la?lfi@ Eg%@ RRY Evaﬁ&ﬂ%o'tlh YR @j:;e,iliﬁsrg fhgﬁ@oxid@éd‘d water,
) 52‘rié<.12 (esf(roﬁpziium i )ﬂ,w%fv@s’(%t%%“@q&ufﬁ% fa E?ke'é'i,al P ich was
=piified od7§ilica. Ehirtior\With, ethyld{alatefheptan&tdy] yieldesl( 86 gl white
Ar - (d, ArsH) . 2n 40 - [ [ 1S: - 11 _thiaval 4.
bl D) i Fila R bR SR} pRER Syl thiazol-4
i pleaticegi -ohenylp tioel-@-floethyl - Hilri 1,2 fheiagole inegltingat 1461148°C.
was triturated with ethyl acetate, filtered and dried
tgﬁgield 2.1 (69% overall)

AMGBMOFSRE2AYL2- [ 2- (4-tri f1 uor or net hyl - phenyl ) -
vinyl]-thiazole as light red solid, nelting at 93-95C.

M. 304, | + FQC - ) ,

cri il adndlts 3, BASY: 7% g, 2, BRI gt 0 ud, Slfca. am
AArHY), 755719 (1H, tridzolelizac06d.e)H, #CBA( @,69@HK, IHAr=Gh1), A77(m, 4H,

Lxt 0 0 I
et fodiaprafifh t TN A0 1Y A g 1
atila®l€)0 g (0.30 mmol ) cesium carbonate in 10 ni
but anone was stirred at 60 C for 30 mn, then 0.152 g
(0.50 mmuol ) 4-chl oronet hyl -2-[ 2-(4-
t nmet hyl - phenyl ) -vinyl]-thiazole and 0.083 ¢
(8- [g%)-mﬂud_i@hla&ﬁld 'M%ﬂl@@liyﬂﬁhd?fl)eviﬁﬂ@&d[ﬂndnﬁﬂiﬂoﬂ?ggrrrﬁethyl—
at. . nti nued qv ni aht . ter evaporation,
mék%?ﬂ§%§$RhEEHWRH@“gE8mﬁthure extracted with two
portions of 15 m ethyl acetate. The conbi ned organic

| wﬁgﬁeﬁ@neof@zﬁh%gls%%l24-32%&%]:@%9ﬁ—%—irﬁi&h@?iee Lthiazole,

dried over sodi ur evaporated to di 19
r dW2ngf Er manol)imidezolgs 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 yield 2.47 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, Ds-DMSO): 8= 3.82(s, 3H, OCHs), 5.32(s, 2H, CH,), 6.92(s,

1H, imidazole), 7.05(d, 2H, Ar-H), 7.25(s, 1H, imidazole), 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 yield 0.44 g (85%) raw 4-[4-(imidazol-1-
ylmethyl)-thiazol-2-yl]-phenol as tan crystals.
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recrystallised fromethanol to yield 171 ng (67%
| -[2-(4-{2-[(E)-2-(4-

wa eaofhaasonet hyl - phenyl ) - vi nyl ] -t hi azol - 4- yl| mepd¢RR3004361 1943

enyl ) -oxazol -4-ylnmethyl]- TH[1,2,3]triazole as white
crystals nelting at 179-181C42M5: M = 510. 2( API +)

H NVR*"OOVHz, Dg-DWVSO): d= 5.28(s, 2H, CH), 5.60(s,
2H, CH), 7.21(d, 2H, Ar-H), 7.604(d, IH =CH),
7TMEM = 2581(AFH), 7.75(m 4H), 7.92(m 4H), 8.18(s,

IH thiazole), 8.21(s, |IH oxazole). Exanple 1- [2-

(4- {2 [(E)-2-(4-Trifluoronethyl -phenyl)-vinyl]-thiazol

- HNMR(#OMHz, De-DMSO): 8= 5.31(5, 2H, CH,), 6.86(d, 28, Ar- H), 6.92(s, 1H,
Pnﬂg{&ékaele)gb'qusohHﬁrﬂlldgﬁﬁ%}’i’ ]38(: sHH th#zdles, 7. 228) B1,Ar-H), 10.05(s,
4—1{{40[11), 2, 3] t ri azoI -I -yl et hyI -thiazol -2-yl)- phenol
and 0.10 g (0.30 mMmmul) cesium carbonate in 10 m
o SRR D28 @ (DB bR S tirDdgapt 1 Ty iador: 251 $henol
t landi DuO rgc(ﬁét) myel) lresiymn)carboinatel ih 10 maldntdreonarves 6tiG8BatgH0°C for

(905 odh teROtoagp%' “g‘r @Cﬁodem‘éﬁélfeqﬁgﬁﬁgrﬂ&@ti f2- S%guoro -4-

I nueé évapor a
nﬁnﬂupromem-@hew%kwawﬂéﬁa%{ﬁ@ andh@.083 gt(9r58 resoPRatesgium iodide

vvwehe Ec‘MédpéHd st g O 6b5c bn@hldl owre %g&eAﬁIﬁ @vzﬁﬁfmioﬂe% ml
gani c rs re washed wi th N sodi um OXIde
et wag ﬁ&%@di ¢ BRHHTmPLried Mathe MH%%/ %tr 13ankeghyl Acetate.
ng\he cﬂ;ih‘h@dr(&‘gbﬁi&ﬁz@fetsakler\MWa@]ibdl\ﬂﬁh AN sddiesh lﬁmlr@tlﬂde aRd water,
V\HF‘F% %?Y’? WS({déHrg SE§§%3n§ fevalporzlilteg tto g1ve524]' ngI; ?zlmg materlal Which was
I ppﬂﬁédlo{x 3ilicz-Klatiyn avithrethyl woetatesnethingHfehyielded i88yhg (1340) 2-
' ?@ ZHQZ—F uorg-4- trllﬂ)uor(hmetley(f)llphjn%)-vmylll]yz[l 4 I (4- 1ﬂ1da501- 1—lylmethyl-

orﬂ@aﬁaéﬂryl Emoxymt}wh]za@cazws vguiEs czxsm mylting at 133-135°C
H NVRUCOVHZ, DA-DVBO): d= 5 27(s 2H, CH), 5.75(s,

E@%((@ 5%3(&%\(4) §H69(A:j | H, 7':?3174)(,8 7I ;I?(:r{l Zﬁm °)
2Ar - H+t hi azol e+triazole), 7.87(d, 2H, Ar-H), 7.94(d,
My QR hoonie 205 DNisD). B S7RL. D1, 355 1A, CHy), 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-
oxazol-2-yl)-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 yield 2.51 g (98%) 1-[2-(4-
methoxy-phenyl)-oxazol-4-ylmethyl]-imidazole as beige crystals.

MS: M = 256.2(API+)
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2-[(BE)-2-(2-Fluoro-4-trifluoronethyl-phenyl)-vinyl]-4-
[4-(4-im dazol -I-yhnet hyl t hi azol -

w@2005p4qabenoxynet hyl ] - oxazol e A suspensi on of PCHOPIZH04/011943

(10 mol)
4- chl or onet hyl - 2- (4- met hoxy- phenyl ) -thi azole, 1.02 ¢
(15 mmol ) imdazole, 0.17 g (*2 "nmmmol ) pot assi um i odi de

and 0.60 g (15 mml) sodi um hydroxide in 25 m

2 ol
b g DSy < 4850, 3h. Sy eibaeth it
e>1Hr aaidadole), 710864, RH, AacHD k.21 (s, TS 1eudazak:ﬁ Tl s, it eighidazole),
r 47 91% | -[2-(4-
%ﬁg‘ggﬁg ter:rﬁi}l ?‘é)?t]sr };lpzq)& 9101% mat %yl(] /?m dEelzoI(e as
bei ge crystals, nelting at 89- 90 C. M5 M =
2?\2 sALAGh of %NgiMOI)Dl @N@Qhetho)é}apﬁé}{ﬁ)ro;&bbl -L%dthethyl]-
a

Hmdﬁpgl%;n 15 "2154(78/" aqqqtouf ﬁgf%gbbqrgﬁc acd \ﬂéﬁ?slglrl)eflﬁt 78‘56 gdr 4 days.
| mh@ &ézﬁ:ltl@)l mikturé Was poldred b &thﬁhle szuBﬁr(tﬂ coRktntAtedmmonia

on of 8%
| afl e(x aﬁrgflh\g&g egﬁggv%%te( e Zo 028 /))I Taw 4nL4 m1 azol 1-
i ylm&hpt)- oﬁ%-@qﬂbphmdﬁy@ltﬁowmtﬁlt aC| d vvas stirred at
70 C for 4 days. The reaction m xture was poured on
ice, made basic with concentrated ammoni a and
eMS: M =H2AAARID: hyl acetate to yield 0.44 g (85% raw
4-[4-(imdazol -lylmethyl)- thiazol-2-yl] -phenol as

tqn crést 8: S ii(—l%&l\@lr %ACI—? ff(sﬁ},gAE&f ,Z{F;NVRAWZO(& 1H,

nQ&(a&ole) 5,77 11, BIEY,GBL0S5) s, 11, Bédzele), 18, 10{ syl Ha@dl)e)
7.38(s, |H, thiazole), 7. 75(d 2H Ar-H), 10.05(s, |H,
OH). A mxture of 0.129 2
4-K ixtord ofa: 21 ¢ (Mmﬁmglb)l ﬂﬁnrazi@mlz -yimethihlspeazolfyl]-phenol
0.,48 Ogl()(é) HHR)'IC? ceﬁﬁﬁi b St PRNRLA] biltaddheWasRireA ah&0°C for

was stir for 30 mn, fhen
N9l ) Madsc hthsrrlon%tlw 82- [53Q 2. /gl o4 -&glommet%ﬂ 2122 luoro-4-

t rtflﬁhwml nfle ] )oxa\lble)ah]i 0:03837@L5® mﬁﬁblpp(ﬁ%ugn iodide

Av430 8 e %ﬁ%ﬁﬂsg;%'%d et B U, Ay Redorhhy s 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 221 mg raw material which was
purified on silica. Elution with ethyl acetate/methanol 5:1 yielded 101 mg (40%) 2-
[(E)-2-(2-fluoro-4-trifluoromethyl-phenyl)-vinyl]-4-[4-(4-imidazol-1-ylmethyl-
oxazol-2-yl)-phenoxymethyl]-oxazole as off-white crystals melting at 150-153°C.

MS: M = 511.2(API+)

'H-NMR(400MHz, Ds-DMSO): 8= 5.13(s, 2H, CH,), 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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wat er was added and the m xture extracted with two
portions of 15 m ethyl acetate. The conbi ned organic

wo 200808019%r e washed with N sodi um hydr oxi de anPCTVEPEN4/011943

dried over sodiumsul fate and evaporated to give 241 g

-raw material which was purified on silica. Elution

W th ethyl acetate/nethanol g1 yi el ded 88 ng (33% 2-
[(E) 2-(2-Fluoro-4-trifluoronethyl -phenyl)-vinyl] -4-
[ 4 ni4dazol 1-yl net hyl t hi azol - 2-yl)-phenoxynet hyl ]

s off-white crystals rreltlng at 133-135C.
M2-[(B)- -2-(3:FrugoAPthipro-pIauRb odvE-4- (B (4 tivibdyzol- - ybmethyk oxazol-2-

2 6.92(s, IH imdazole
7'3’%)61(9?“)"’2‘@‘*%?‘@0“%&25(5 I'H, imdazole), 7.40(m)

2H), 7.61(m 2H), 7.77(d, 2H Ar-H), 7.87(d, 2H,

ArA Hixtufe 60 21 ¢ .50 MindAPY-§X-(iBid32d]SL-ylhidthyd)az2bE -yl -phenol

[ B So 0 o etipry kgt SRR WA AT 3L 0°C for
[ LBOl( dninjritHar 00.136 \g @60y mmxaly o4-chloromethyl-2-[2-(2-fluoro-4-chloro-
2 X

A
1 sopring §t160°Fnesintinied guerotight. Aftey egap(oxatmmﬂ% mhwakes wamadded
| QglladRe ?rﬂgtupe 8QrGteld LAtHHR} Bnoﬁf%gk %Bfflg‘}fﬂreﬁi&'l detdth AR dImbined

2- et hy but anol s stirred. at
e\%W‘étI?YSFF WetewWrsheq quidh spdiapt #@%ﬂ@ﬂf{e %gt“@reraﬂaeé over
e)%t)&ﬂl@ﬁ ﬁﬂfa\té ard aiabmlateﬂCt@t@idsl%Tﬂﬁg r&X infiaetial wascldwaeplurified on

st ﬁt%ﬁ% qb&‘g“z%ﬁa emﬁw@%ﬁ@e] %1%1, Qazrgggﬂ %) BB
¢ rﬂm#&%s:hlddﬁ-phenylz@ﬁqﬁ( APA-3-imidzol - HyiviRbdbemazo]- 213}'1)-

I- %@9 X}g% th lE%&&erSﬁgzv&%?dstals@nébﬁﬁg %t Llé@l’t) H 6.91(s,

i m dazole), 7.74(s, |IH imdazole), 789(d 2H, Ar-H),

8 M908, = 41+ 2(@pazpl €) . A solution of 0.51 g (2.0 mmol)
| -T2Z- (4- met hoxy- phenyl ) -oxazol -4-yl met hyl ] - i m dazol e

in 15 m 47% aqueous hydrobrom c acid was stirred at
70}%@&4@0% DI SORa8t 5.02(s) 21 QHe), Bas(sp2idy €H,)06.91(s, 1H,

i ce h.c0 d

o TPARRE T athor R 2eET 1P TN ATIRD TR E e & (S o

4-THY), (153 ma 280~ 7.94(setHhy 17)20(d, 2H, AI H), 7.94(t, 1 r-H), 8. 10(8, 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-ylmethyl]-1H-{1,2,3]triazole

A solution of 158 mg (0.30 mmol) 1-[2-(4-{2-[2-((E)-4-trifluoromethylsulfanyl-
phenyl)-vinyl]-oxazol-4-ylmethoxy}-phenyl)-oxazol-4-ylmethyl]-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 hours. 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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oxazol -2-yl] -phenol as tan crystals. M5 M =
242. 3( APl +) H NVRUOOWHZ, D -DMSOV. d 5.14(s, 2H, CH),

W®2®80m158H), 7.20(s, IH, imdazole), 7.77(m BE)/EP2004/011943

8.05(s, IH, oxazole), 10.10(s, IH OH. A mxture of
0.121 g (0.50 nmol) - 45 -
4-[4- (i mdazol -1 -yl met hyl) -oxazol - 2-yl ] -phenol and
0.10 g (0.30 mmol ) cesium carbonate in 10 nl but anone
walbneshoxyl-ghenyl)-68az0]-# eyl mathyl it - [1.ASMtr@zdls 3asg offowtsie  crystals
- _ thyl -2-[2-(2-fl uoro-4-
??%lt%nfgtgﬁtgﬁwphenyl ) -vinyl]-oxazole and 0.083 g
(0.50 mmol ) potassiumiodide were added and stirring
aM$d € 5aontAPLigd over night. After evaporation, 15 m
wat er was added and the m xture extracted with two
portions of 15 m ethyl acetate. The conbi ned organic

| S X MIRMWIOM Hadhe DMSQ f1 SN 5sk5ds, 2, K, x60de 2&H CHWL 219(d, 2H,

dni [ I ; [ 1
1499, 2451 P PYIEL BEnB IR GRS, 191, -
wiHDh 8860ds1 2Hic drdle/ &t (haHd! tiiazole)i 8RHed 110 oxagple4BA0(s, 1H,

2oxazole). _ _
[(BE)-2-(2-fluoro-4-trifluoronethyl-phenyl)-vinyl]-4-[4
-(4-imdazol -1 -yl met hyl oxazol - 2-yl)-phenoxynet hyl ]
- Bxanple6as off;v\,hi tE/R;:r ystals nelti ng) at 150-153 C

: . 1) s NVRf 400 - 3 5. 130, 2H,
G- O R e ap T phahy yingd) et 3
7 ylSdthioxy2 fphenyl)dkazol-420gmethyl|H Hiimidimalel €), 7. 40(d, |H,
=CH), 7.60(d, IH =CH), 7.64(d, IH, 7.77(m 2H)),
7.90(d, 2H, Ar-H), 8.10(s, |H oxazole), 8.16(t, IH
AA- Fxtug, 619421 BHO-58xmmuil k- (4-imidazolekatmethylaxazol-2-yl)-phenol
% gg% giilo (g:(ggtz) g&f&h@ll') %ésff%g?ﬁ{ﬁoﬁigggg glb mlibYdrdond was stirred at 60°C for
y 59 Ijhcthn Jrkep ﬁ;{PiS%-%%aBdﬂ-@ﬂwqw%tleﬁr%[%%4-Hif&%0@eml.ssléanyl-
n@gé%yl)ivihﬁl-] (dga%cﬂiazmi le.|08.’y ke yxhr)mlg parnkiugr Mglideﬁf@a @dded and
and 0. ok 0, cesi.um.car honat e i
ottt FeS Sorreiahovr SEENCRET R R dhal Dgmyay added
( @nd Chemmbityre extracted with two portions of 15 ml ethyl acetate. The combined
4- - D - . -4d-ch . - ML Nyl
it B S SN ORIl o o
adeismssyifate and evaporated to give 110 mg (42%) of the title compound as light

brown crystals melting at 144-145°C (from 2-propanol).

MS: M = 525.2(API+)

'H-NMR(400MHz, Ds-DMSO): 8= 5.12(s, 2H, CH,), 5.16(s, 2H, CH,), 6.90 (s, 1H,
imidazole), 7.19(d, 3H, 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-Trifluoromethylsulfinyl-phenyl)-vinyl]-oxazol-4-
ylmethoxy}-phenyl)-oxazol-4-ylmethyl]-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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stirring at 60 C continued over night. After
evaporation, 15 m water was added and the m xture

wexdosaetissl with two portions of 15 m ethyl acERCEHEPR2004/011943

The conbi ned organic | ayers were washed with N sodi um
hydroxi de and water, dried oygr sodium sulfate and
evaporated to give 198 g raw materi al which was
purified on silica. Elution with ethyl

?%@tn%e{}{éﬁtdﬁﬁd%% (()5501mYﬁ(§ @-%Hloléx%e 1HM1 tﬁﬂh&@ne@hﬁ&iﬁnyl-

l'uoro-4-crilorg-p

ethgr byinydroxzgle yng Br@é%\ &t n?étrwp]) P%aéalzls} @%&fe Wﬁﬁéd&q and
ClM&im & 6rCtdonginaéd d6&- Iﬁ@YtCAfﬂVSeVMOfatﬁ%? 18 (APWater was added

2@3@ Pmtsreg%@%%ﬂ} Wodﬁ‘%%‘loéﬁ of 31y Cﬁm §ﬁ§ati\r6f% combined

7 o2ganic, ldykts wetedwashked )withy . 12B(sck;hum—lhyd1@bd)de Ind3 GMatkr, Idt'-i)ad over

7}_?31%%1 ﬁ?ﬂ%anldo%vég&iagdwo )Egé%’ ?ﬁ§rqﬂe<§%§3l 1A%[t10'f'2_fror¥1 2 é&fp ol, 121
Emﬁﬁg(o)]gg the title compound as light brown crystals 'melting at 134-136°C
I-[2 (4-{2- [(E) 2-(-4-Trifluoronethyl sul finyl-phenyl) -

I] oxazol -
yI ¥ ox3A 12;9#%311’531) oxazol 4-ylmethyl -1 H[I,2, 3]triazo
Ie A solution of 158 (0.30 mmol)

h@&fk(ﬁgohﬁz(, f)E)Dl\ﬁsbS sf | 4105 QMRY r&i—'lﬁ“é {&0ea9Y%! d.90 (s, 1H,
-ommdmbk% Y19l BHx §Ar-pheimyidyzadeaz.40(d4 15, redhy V. p4d, 1 H, =CH),
[ |7,7?3(§]1H %enzg(ﬁle)ae@Ogcﬁi 8, (%91-%38%91 bH Ar-H), 8.10(s, 1H, oxazole),

eéai bopéroxoi c ‘acid rn dlchloronef hane
\A/aﬁéoé%llﬁ eazgte)r oom t enper at ure over night, then
anot her 37 ng 3-chl oro- benzenecar boper oxoi ¢ acid were

a%ded 3nd stirring continued for another 8 hours.

Af oration, m sodium carbonate sol uti on was
agdfad[2aud{ Zt-hE) m(xx@mﬁoexmam phienyl ) Hinyivoxpml 4 dme theiy}-
15.m th C ic layers were
kb e Aoty 36281 230 Sheed

over sodi um sul fate and
evaporated After chromatography on silica and elution

heptane 10:1 resulted 34 ng (21%
I-E I%BQ%&QQES%?%?é4 trifluoronethylsul finyl-phenyl)-v

i nyl ] -oxazol -4-- 45 -
y'TB?ﬁ b@s;p ﬂlsu&h enybs5 8X20 eimdl) yibwakytybehidid heid i8S mlAZOF and

5 mlON tgyl?cgr}/nsatrrij}ldes wis laaagcpd%tpw}s% at](@% d solution of 2.6 ml
oxalyl chlonde 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, Ds-DMSO): 8= 5.16(s, 2H, OCH3), 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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MS: M = 542. Q APl +) H NVR(40QVHz, D.-DMBO): = 5.13(s,
2H, CH), 5.60(s, 2H, CH), 7.19(d, 2H Ar-H), 7.39(d,

wo bhose@Hys 7.64(d, IH =CH), 7.76(s, IH tri azth)zP2004/011943

7.91(dd, 4H, Ar- H), 8.06(d, 2H Ar-H), 8.18(s,
triazole), 8.21(s, IH oxazelke), 8.30(s, IH, oxazol e).
Exanpl e 16

l-[2-(4-{2-[(E)-2-(-4-Trifluoronethyl sul fanyl - phenyl ) -
viih#H(3-Beraydoty-pgheny]) e cidororhethyleonakzdle oxaz ol - 4- yl net hyl |
- Himdazole A m xture of 0.121 g (O 50 nmol)

4- (4-i m dazol -I]e%I nmet hgl - oxazol - 2-yl ) - phenol and

gA(mixterephdid) 8 € dafthsaar @Wbﬁn@mlm andl, -8R @rid7 \m@ol) 1,3-

SHic[hllroQQac@fotnﬁQn tod Al xA gne?@vﬁlsf rleﬂﬁﬁéal @{ mlgug;l 1§sﬂxg5epD€i'fPBt)ark trap.
or one ri uor Qe Su an

"R PlBTLSE) ahe Hsidydgigs el Om it e L oF i 2 pfopanol

i andd dz5 weil ewatdel eandinthes tpiredipitate akoleedC Afoert iehutimth ovidi ethyl

&*t‘ate/h%aﬁe 3§V %8{ %‘ﬁax'cé’ Q;wﬁgd '?6 {6‘%5/ fwﬂa%e%,yﬂq? of 2-(4-

re éxtra
abematloety phiaeyl t-d rdblavethethylramizole. ayers were washed wit h
N sodi um hydr oxi de and water, dried over sodium
sulfate and evaporated to give 110 g (42% of the
t MEM R8I +As 1ight brown crystals nelting at
144-145C (from 2-propanol ). Ms: M = 525. 2( API +)

ot Mg o DRIon: B 4l ShBy cotigtadesadn, G 7170

+DHi dadb), €)36(d;. 131, (4 H) H.AHEH, Ar-Bij( T48(dk2H=@rHED), 7.92(d, 2H,

T A{ m dazol e), 7.86(dd, 4H Ar-H),
8{5‘{8_2%,8'2?H I%QE;\Xzao lg , 8.28(s, IH, oxazole). Exanple

I-[2-(4-{2-[(B)-2-(-4-Trifluoronethyl sul finyl-phenyl)-

Vi) {1 @X@ZBdrizftoxy-phenyl)- oxazol-4-ylmethyl]-1H-imidazol-2-yl}-ethanol
yllget o%y pr?eﬁyxgpoxayzza | -4-yl ne ¥ hyl}i] I I—I-1 r% dgzoly} A ne
m xture of 0.121 g (0.50 mml)

4A(14mttﬁied@f22)l(9 -7 lonmiry) qua)kﬁkylaxyyj)l)enpl)%dﬂoﬁﬁﬂetﬂyll&(azole,
grge@ 7%011&%) %?? glyggo artg}glrf Eﬁ-lelmlrglazocfe,rp 28b g E ! mol\f\%otassmm
1od1de 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 yielded 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(API+)

'"H-NMR(400MHz, Ds-DMSOQ): 6= 2.70(t, 2H, CCH,), 3.75(t, 2H, HOCH,), 4.80(t,
1H, OH), 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(d, 2H, Ar-H), 8.04(s, 1H, oxazole).

iv) 4-{4-[2-(2-Hydroxy-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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30 mn, then 0.168 g (0.50 mmol)
4-chl oronet hyl -2-[ 2-(4-trifluoronethyl sul finyl phenyl)-

wo eowglojoisxazol e and 0.083 g (0.50 nmol ) pot asSPCITEP2004/011943

i odi de were added and stirring at 60 C continued over
ni ght. After evaporation, 15 jj water was added and

the mixture extracted with twd portions of 15 m ethyl
acetate. The conbi ned organic |ayers were washed with

Su?]?lgxltlt%sh%g %{eg%oqgh% e \HRsS, gé (806/5)I f (?4 :fy &5- h?@lqix';) rE‘thyl) imidazol-
r deylysthyl] |-<ingaa@1r£ml fnf@ﬁplzasétgbbm‘ﬂew crmais (45% of the

title conpound as |ight brown crystals nEItlng at

134- 136C M = 541. 2( APl +) H NMRUOOVHZ, DM-DMSO): d=
5 M&M = (’sﬁ“)) 5.16(s, 2H, CH), 6.90 (s, IH,
|n1dazole) 7.19(d, 3H, 2Ar-H +|n1dazole) 7.40(d, IH,

?%@a@iﬁé&%ﬁ@ﬁ%&égﬂﬁzﬁ O] 7GR HopH:. 4500
oﬂ&k(ﬂ)H),,S B(80tE NCHy,), 678001 H) tridzkedys.88(d, %H {\Q-H) 7.10(s, 1H,
% eg) 7. 7 d 2H_‘§1: H), 7.99(s, th oxrsole), 10. fS(br, 1H, OH).

uor o- pheny Vi nylT-oxazol -4-yl net
hoxy}

pm;ay{h) 25(4512nt)42 Y4- @d&hﬂd—ﬂﬁd‘i&ﬁﬂeﬂ?ﬁ%mﬂ} ykazoBll éthoxy}-

mmneyvi%%%w%%ﬁwégﬂzﬂai im0 Y AP TLE and 0.3 i

N, N-di met hyl f or mami de was added dropwise at 0 C a

S kO 6f 0 30 8 (T4 MBS 4 | L1I-HFarblly-Beith-ifazol- 1-yimethyl) -

st i g was c I hue
t ervpaled )d#@hemcﬂendtorﬂeﬁsgu@pﬂénstr@n eeaiympeptbenasé il §/mi putgnone

Sty dsh s‘asireaca% 66 SborsR M, C{Herpf) 2§ QN@EA mcﬁﬂ4weﬁa§1thyl 2-[2-(4-

anmoni a. e qrgani ¢ S eva rated

o S Baros el el 0 G il Lpotauiyep iodide
Vagate adHecEQnd:sterir@ &: 60¢C2&nﬁn(19d1%leﬂl\ﬁhghﬁ Atk Iedapd\/&ld‘ﬂ 15 ml

235, 0 kot Saaceit, BB gy P 0

AracH)ate Thé G6omibird, org%mld—[)ayer? wety wash8tHwithAN Isbdiuml—l)ydroxlde and

© dedr, Bt d o REIBLLAXNRRSNY ebafhsridh B HFREHN oRXHELYi€lded, 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, D-DMSO): 6= 2.91(t, 2H, CCH,), 3.74(q, 2H, HOCH,), 4.79(t,
1H, OH), 5.12(s, 4H, OCH,+NCH), 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, 1H, oxazole), 8.28(s, 1H, oxazole).
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A mxture of 4.2 g (18.5 mmol ) 4-benzyl oxybenzam de
and 4.69 g (37 mmol ) 1, 3- dichl oroacetone in 100m

woydosneisas refl uxed for 4 hours using a Dean- BUHER2004/011943

trap. After evaporation, the residue was triturated
with a mxture of 25 nl 2-propanol and 25 m water and
the precipitate isolated. Aftér elution with ethyl
acetate/ heptane 3:1 fromsilica resulted 3.6 g (65%
ofdlahid® crystals of 2-(4-

b

> phenyl ) - 4- chl t hyl - le. MM =
306[20<(4ﬁ{m[4£)—§£%ng%?m%@ﬁigégﬂfwegl: Fhpethpxy)t
) h@nﬁl?—@ﬁazo@@yl%yﬂ;ﬂ-l%f,fl@»]tr&ﬁble” -H), 7.36(d, IH,
A-E) T A1t 2R, CAr-H), 7.48(d, 2H, Ar-H), 7.92(d,
2H, Ar-H), 8.20(s, IH oxazole). i )

24 3-(4-PettaflBervzvifagy-phbel)-hrylic acid
oxazol -4-ylmethyl]-1 H i m dazol -2-yl }-ethanol A m xture
of, 2.10

7.0 |

o & Furekis e BempmeDA-prnalisreriridensisdy 243 8233
E gm?lol)'nﬁzlilbnﬁ atid; higolg 06Xy ﬁ’_ilgyll) ))iﬁgHgin;liaddzl(?l?Oenl ByrkBngwas kept at

.7 Mo ot assi um i odi de, and,0. :
S GhfmERpArBS AT e oS e degedn it Al 2bd reaction
Strhixterd waR fetired éritowsolvien ofil ghinl icdfahe 60 enl SPOHEN. Thi precipitate
B U o s R e R Shei R KB A Bered it a 40°C.
pufiéldi £?B 9(00%) E}-Qﬁperﬁhﬂlﬁérﬁﬁuéfghjfgplﬁhhl??cgyﬁé a<5i<81. (37%
a te t I C anmoni a : I el de . 9
Zﬁ&’ﬁvf%z&gi?yl oxy- phenyl ) - d °
oxeE IR Il Rl 2 it ol s a0 153
soTtd. M= 376 OCAPT ] H NVR o DVMBO: 2. 70(t,
2 Wiz, OBKBYHD, 3.926% 4H, 24-0F4a2H (br, 14, GO0H). |1 H, oH), 5.1

bl P 1 SR P3Gl 1y

5
7.35(d, IH Ar-H), 7.40(t, 2H, Ar-H), 7.47(d, 2H, Ar-
H)ii) 37(48Pdrtafl@idposulfanily phddhiyl)dacsylathide oxazole). iv) 4-{4-
[ 2- (2- Hydroxy-ethyl)- i mdazol -

-y et hyl ] - ox - o} = ' 3 -
BTN BRSOl ARl i S
y | avit imy30]ml tetralmidiafnodn 4hdy0.31 mi NaNelimethybormpmiddr sehgion of
hy. d f r e 0 .
AT AN P PSRRI S haat copvi
t he-0°@&ithin 10 min. Stirring was continued at 0-5°C for 30 min. and 3 h at room
temperature thereafter. The resulting solution was cooled to 0-5°C again and then
added within 15 min. to mixture of 300 ml 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(ESI+), 272.2(ESI-)

'H-NMR(400MHz, Ds-DMSO): 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, ArSFs).

'E_NMR(376MHz, Ds-DMSQ): 8= 63.7(d, 4F), 86.8(quintet, 1F).




10

15

20

25

sol vent was evaporated to |leave 0.55 g (80%
4-{4-[ 2-(2- hydroxy-ethyl)-imdazoll -

wQ@ kowebnibg - oxazol - 2-yl } - phenol as |ight yell owCT/EP2004/011943

crystals. Ms:M = 286. 0( APl +) H-NI\/RUOOVHZ, Dg- DVBO) : =

2.90(t, 2H, CCH ), 3.74(t, SU 4.80(t, IH
OH), 5.10(s, 2H, NCH ) 6. 78(' tr| azol e), 6.88(d,
2H, Ar-H) } 7.10(s, IH, trlazole) 7. 78(d, 2H, Ar-H),

1i9)|94£ FBJ oFgme %YF?T%I)Z% PE %&g& ?‘E)O?{oﬂ QA’FLI l)-pﬁ-é%]{/? Z?/llen 1]

-oxazol 4-yl met hoxy}

pleiyy (15 Sxamol)- 34é4yPmamgdrqmullfanylfphdazlbiacqlqm}ie,e?t H=1dB.7A
oD S lortafitafl 4 751 T Rllene were ept ot s femperature for 12

O)hagmlh etﬁ}tyiu}ouﬁi'mmvlal @ﬁwhtﬁ byaBe gf ¢ @eamsmb |t1)apc i ngagtion
t 0
OB ol RABIRLE 5 A8, B 90 ) 450
C hieptaﬁe/ZtHyl awetave Hhi Al fyactionsupin}aining 2y Igodncj: verd g@pgrated and
(SRR POLAR T YRR, L6 AMHES B P ibtdly

nued “over er evapora
vvailteatmad;naﬁﬁmtd and gt(Bé%Dm»@kdo@nmth)ﬂdePeﬁﬂ Wrtthﬂltdmeéfan}’l‘
ponti ethyl acetate. The conbined organic

53;18?’@51\7@9' %gfhgd with N sodi um hydr oxi de and wat er,
drM&cM@a/Bm KA®CIH), 344. Z(aﬁtPéZIa)nd evaporated. Purification

QMM 5och s Ot P ns) ?%@g'f Etfllﬁ,gt 62(d,

Wagq uaﬁq/sb@ Aﬂmd\rﬁqp@z%wqu@m&ﬂe;o give 76 ng (209

pure title conpound white crystals nelting at

1107 o B 2 R S i TN Pl

Ofhen$l) b&éml #yimetboH- UG 2)3]Giaz8les, | H, triazole),

7.10(s, IH triazole), 719(d 2H Ar-H), 7.26(d, IH,
vinyl), 7.37(d, IH Ar-H, 2H, vi nyl +Ar-H)

7 fs%dgtumHof A - g, ((74@5(1tn01)| |4|-(4;A[r1,a,4) trlgobg-(yémetmz] -oxazol-2-yl)-
| ﬂ%le:) d 788 %( (6.24 Ikino B4 @h hrbond in 10%ANPLtEndiR was stirred at
( 0l5@nt a‘fl ré@&l ffélﬁw 14Perd ) (QA%ymmol)  4-chloromethyl-2-{2-(4-
%@Zéﬂuoﬂosﬁl Jf(h ¥#l)-vinyl]-oxazole and 66 mg (0.40 mmol) potassium

ggy we?é( gcﬂ)ed and%tlgr?rtxghytléo é x[mﬂued3 b }nagﬁf) | Geer 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 89 mg (40%) pure title

compound as light yellow solid melting at 172-174°C .
MS: M = 552.0(ESI+)
'H-NMR(400MHz, Ds-DMSQ): 8= 5.13(s, 2H, NCH,), 5.60(s, 2H, OCH5), 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).

9E.NMR(376MHz, Ds-DMSO): 8= 63.6(d, 4F), 86.8(quintet, 1F).




i) 3-(4-Pentafluorosul fanyl - phenyl)-acrylic acid A
m xture of 5.40 g (23.3 mmol)
wd2@seniEss uor osul f anyl - benzal dehyde, 2.42 g (2BCBEP2004/)11943

mal onic acid, 0.20 g (2.3 mmol ) piperidine and 10. Oni
pyridine was kept at reflux t nperature until carbon
di oxi de devel opnent ceased (- The reaction m xture
was poured into a solution of 100rr1 ice and 60 nl 6N

. i pitate was isol ated, washed with water,
M%&n-iﬁéept ane and dried in vacuumat 40 C
Yield 5.73 g (90%

ptﬁ{d H&&hﬁﬁiﬂhfﬁﬁyb%k(&@ﬁpﬂﬂ G2602) §-16VB: M =

TRy e e AL

4|'H,arséﬁ eﬁﬁ )annme o3 1in Mdd, cmm)wssr:ouw(ls?el\mz

d
ES(f-"lé a?rfdugfv‘ékg) u S]i“any %%;Hé Eg %&’ E%OOZQFU 3t
sowem abrProg. Growth gaqt@oR@ mﬂ%)) 97-111
SV(,Agglﬁegt gglug;qsg;g{&pgg(@ngRIyis)_Iﬁcr ylic acid in 30 m

tetr uran - an N-d rrethgl formam de a
safaaiqnex and Yllgigh, ., Apmu. Rerfioshesme a7 (1988A b in 5.0
m tetrahydrofuran was added dropwise at 0 Cwithin
mn. Stirring was continued at 0-5 Cfor 30 mn. and 3
h at roomtenperature thereafter. The resulting

sol ution was cooled to 0-5 C again and then added
within 15 min. to mxture of 300 mM ice and 120m of a
25% aqueous ammoni a solution. The precipitated am de
was col |l ected, washed with water and nheptane and
dried at 40 Cin vacuo. Yield 5.17 g (91%

3- (4-pent af | uor osul f anyl phenyl )- acrylam de. M5:M =
274. 2(ESI +), 272.2(ESI-) H NVRUOCOMHZ, D.-DMSO : d=
6.76(d, J= 15.8 Hz, IH 2-H), 7.26(s, br, IH NH,
7.48(d, J= 15.8 Hz, IH 3-H), 7.66(br, IH NH),
7.78(d, 2H, Ar-SF ), 7.93(d, 2H ArSF).

19F- NVR(376MHz, D -DMBO) : d= 63.7(d, 4F),
86.8(quintet, IF).- 50 - ) 4-Chloronethyl -

[ 2- (4-pentafl uorosul fanyl - phenyl)-vinyl] -oxazole
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4.10 g (15.0 nmol)
3-(4-Pent af | uorosul fanyl - phenyl )-acryl am de, 2.37 g

w@ 1®s5/4am801 ) di chl oro acetone and 25.0nl t ol uePET/RRI084/011943

kept at reflux tenperature for 12 h with continuous
renmoval of water by use of aSRean-Stark trap. The
reaction m xture was evaporated and purified by

chr omat ography on silica gel geLuent: hept ane/ et hyl
acetate 5:1). Al fracti 1@Sni ng the product
wer e evapor at ed and the residue stirred with 10 n

i sohe t he aII| d material isolated by

£ 11t r AP GomBeY %f?fé‘rvda »40g (85%

4- Chl or onet hyl - 2. [ 2-(4- pentafluorosulfanylphenyl)
-vinyl]-oxazole. M3 M= 346.1(APCl +), 344.2(APCI-).

H NVRUOCOVHZ, B O: d= 4.72(s, 2H, CH d), 7.35(d,
IH =CH), 7.62 H :C}D, 7.94(m 4H, Ar FD 8. 23( s,

I H, | i
1- [20?22?26%(5\/;(4 Pendat %'Yogg\;a&y‘- ohendl ) - vi nyl

] - oxazol - 4-yl et hoxy} -

phenyl ) - oxazol -4-ylrnethyl]-1H[I,2,3]triazole A

m xture of 97 g (0.40

4-(4-[1,2,3]triazol -1 -yl ng‘ﬁwa Razol -2-yl1)- phenol
and 78 ng (0.24 mmol ) cesium carbonate in 10

but anone was stirred at 60 C for 30 mn, then 140 ngy
(0. 40witewin) 4-chl or omet hyl - 2-[ 2- (4-

ent a ar osulsf anyl V|n azole and 66
o s R Ra I S8 RS haknertely | iSRRG BSken, nattro,
at 60 C conti nue@noy-8Fs, AINGAR’ , thb(eb RW@QQH’%O)QQ,RQE(G),

o e P R B, SN Al ot e,

| ayers were V\/a$hegrohfryt Bhddess OfformaiipHatax itgaraatbonat ficyclic
ate and evapgﬁa}ed to yield 89
[

dri ed over sodlﬂqi

Mg (40% pure tM¥IEEBHouAEPRES arafhogw syn-gromatic

mel ting at 172- BetéocyclivBirdips, %&n@lﬁ&ﬁbtk}odykl hich

D.-DMSO : = 5.13(s, 2H, NCHfgqt dﬁ g %'

7.19(d, 2H, Ar- gﬁoups/ %( gnsybstitufe V9 | 'su stggie bi Hahphatlc

vinyl), 7.76(s, h}dﬂocdrbd)raz Wrédps, 7 aBS(I Qiy'dro‘éﬁrb'dh roups,

8.18(s, IH triazol 8. %%éb | H, oxazolg%g g gg

| H, oxazole). 1%¥! (1@7‘16 OrpEIGYpIRon-2ar atB:( et %’FXChC

86. 8(qui ntet, | Egoups,hhlogen, nitro, cyano, azido, -NR°R®, R6CO R’O-,
R’S(0)-, R’OC(0)-, R°C(0)O-, R°C(O)NR’- and
R’R°NC(0)- 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-, -S(O)x-, or -NR*~;
X is0,1 or 2;

R* is hydrogen or C;-C; 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(O)-;
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(Suppl. 1) (2002) 17-24 Wlks et al., Prog. Gowh
Factor Res. 2 (1990) 97-111 Wi ght, C, et al., Br. J.
CanceR’65 (1992)s Hyd8ogea r Vgroemn chosen framjaligihatic bydrogarbon,

At e Pl A e

wherein R1, hetdrRgclmrog RéSch | ndependent |y hydrogen,

gals(o %)Ef‘p n IRt EIOZ( dl%%?(%e&(o%a érou;gat%%l ﬁﬁg&lghg} c Eytgogrbon,
NC(O)- ;or a gr ahlqychmbjsbncaﬁbmmmmzpmahyldmdaghnmnam-bmmatlc
al i cycl ic hydr o?lg{epocgcqcaﬁﬁgg%g & Qar bon,

non-aromatic he ﬁatl c
het er dCyR7, R, Rjr anqcxsptlowalil)cfmr@neoﬂmtlmt@hunsubst ituted or

subst |g uted by aslf'ophéﬁ Gr h*plrocar bon groups, alicyclic
hydr ocar bon gr oups, aromati c hydr ocar bon groups,

non- arlcmetMc hehearmdg»;&hdmttyr%ﬁlplsorhal ogen, nitro,

cyano,- az RS(O) -, ROC(O)-,
R C(O) dé C(O)aﬁR Hzang]%gﬁ NECO> group; or RL and

R2 toget her wit twithhihe parobenthat ankastt@m/rdfd'h 1t eyl mr-&H- or
attached form a_gor 6 menbered heterocyclic ring; and

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 I-1 according to claim 1
X N (CH,),
R—(CH );—x—@—(f ~B
2 Y/ G]/

( formulal-1 ),

wherein

G denotes —O- or -S-;

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

R denotes a group of formula
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R3 is hydrogen or halogen; Xis -0-, -S(O -, or
-NR4-; x is 0, or 2; R4 is hydrogen or alkyl; R5 and

waRoaneisshdependent |y of each ot her hydrogen OPCHEBI004/(11943

chosen from ali phati c hydrocarbon, alicyclic
hydrocarbon, aromatic hydrocaybon, non-aromatic
heterocyclic, or RC(O-;- 53~ R6 is hydrogen or a
group chosen from aliphatic hydrocarbon, alicyclic
hydr ocar bon, aromatic hydr@tarbon, non-aromatic
heterocyclic or R S-; RZLAS hydrogen or a group chosen
fromaliphatic hydrocBFHf al i cyclic hydrocarbon,
aromat i ¢ hydrocar bon, yFatafrate=t\het erocycl i c,

hal ogen, or R C(O-; B, R, R6,gRf are optionally
further substituted; Y is for =CH or =N-; L and Mare
i ndependently =CH, or =N, and G are -CH -, -NH,
-S- or BO' with the proviso that at |east one of GL
or Mi¥ YR or =N-; mis an integer of 1 to 5 nis
an i ntegef 0of ~0_t 0:;,.Bis an optionally substituted
ar ormtl?cﬁaﬁﬂ(é ¥t g%ﬁlnegﬁladrafnﬁg' A may optionally further
be substituted; the synbol neans either (E)- or
(Z)-configuration of the arylvinyl group wherein it is
usked; TwedompeundypiffprmeleuiiZoardopdingtedrumle salts.

formula (I-2),

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

R? is hydrogen; 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;
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The conpounds of fornula |- according to claiml1 ( H)
RCH( formula I- ), wherein G denotes - O or -S-;

woossamdsg he cyclic group B are as defined i n BCHEP2024/011943

m and n are each 1; and R denotes a group of formula-
54 - wherein Rl, R2, R3 G a[g definedin claim1. The
conpounds of fornula (1-2) ac %Fdi ng toclaiml
formula (1-2), wherein Rl is hal ogen; -0 alkyl;

- S- al k¥ G an&Q0) -ledvk ye signifid@nce gibvdayiin;claitv-1abky | ; - SF ;
or alkyl, all alkyl groups being optionally once or
several times substituted by hal ogen; and R2 is

hydr oggpir o aﬁg%%% @&‘f;tﬁeéaﬁ hydrogen; or Rl and R2

t oget her at one o which they are
attached forma 5 or 6 rrenbered heterocyclic ring; and

R34.i s tMieleqipdinddfaccording to claim 3, wherein

R is halogen;
-O-alkyl;
-S-alkyl; -S(O)-alkyl; -S(O),-alkyl;
-N-alkyl;
-SFs; or
alkyl, all alkyl groups being optionally once or several times
substituted by halogen;

R’ is hydrogen; or

halogen;
R® is hydrogen; and

X is -S-; -N(CHj3)- or -NH-;
G'and G are -O-;

or alternatively

Xand G are -O-; and
G' 1s -S-; and

their pharmaceutically acceptable salts.

5. The compound according to claim 4

1-[2-(4-{2-[(E) -2-(4-Trifltuoromethyl-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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hal ogen;- 55 - X, G and G have the significance given
in claiml; and their pharmaceutical ™ acceptable

W@ 2005840188 The conpounds according to cl ai m 3, PGTEP®D41011943

Rl is hal ogen; -Oalkyl; -S-alkyl; -S(O-alkyl; -S(O
-al kyl; -N-alkyl; -SF5 alkyl, all alkyl groups being
optionally once or several tiWes substitut ed by

hal ogen; R2 is hydrogen; or hal ogen; R3 is hydrogen;
and XR's -S-; - NHatbgen; or -NH; G and Gare -O; or
alternatively XSQ@S’ are -O; and Gis -S-; and their
phar maceutical | y~ table salts. 5. The conpound
according to cl agm4l; -S(0)-alkyl; -S(O),-alkyl; _

| -[2-(4-{2-[(E)-2-(4-Trifluoronethyl-phenyl)-vinyl]-th
i azol - 4- yl met hox)yX%¥henyl ) - oxazol - 4-yl methyl ] -1 H
[1,2,3]triazol e_gf;orThe conpounds according to claim
3, wherein- 56 - i s hal ogen; .-O al kyl; -S-al kyl; .
-S(O) -al kyl ; - Se@y ,gléplﬂqu groups being optionally once or several times

substituted by halogen; and

R’ is hydrogen; or
halogen;
R® is hydrogen;

X,G'and G areall -O-;and

their pharmaceutically acceptable salts.

7.  The compounds according to claim 6

1-[2-(4-{2-[(E)-2-(4-Trifluoromethyl-phenyl)-vinyl]-oxazol-4-ylmethoxy}-
phenyl)-oxazol-4-ylmethyl]-1H-[1,2,3]triazole,
1-[2-(4-{2-[(E)-2-(4-Trifluoromethoxy-phenyl)-vinyl]-oxazol-4-
ylmethoxy}-phenyl)-oxazol-4-ylmethyl}-1H-[1,2,3]triazole,
1-[2-(4-{2-[(E)-2-(4-Trifluoromethylsulfanyl-phenyl)-vinyl] -oxazol-4-
ylmethoxy}-phenyl)-oxazol-4-ylmethyl]-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-[2-(4-{2-[(E)-2-(4-Chloro-phenyl)-vinyl]-oxazol-4-ylmethoxy}-phenyl)-
oxazol-4-y1rhethyl] -1H-[1,2,3]triazole,
1-[2-(4-{2-[(E)-2-(-4-Trifluoromethylsulfinyl-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}-phenyl)-oxazol-4-ylmethyl]-1H-[1,2,3]triazole.
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-N-allcyl; -SF5; or alkyl, all alkyl groups being
optionally once or several tines substituted by

wh2doegenss and R2 i s hydrogen; or hal ogen; R3 iBCT/EP2004/011943

hydrogen; X, G and Gare all -O; and their

phar maceuti cal # acceptable sajts. The conpounds

according to claime®6

| -[2-(4-{2-[(E)-2-(4-Trifluoromethyl - phenyl)-vinyl]-ox

aznl - 4Fhd dveipvexgd} according to claim 3, wherein

phenyl ) -oxazol -4-yl methyl ] -1 H[1,2,3]triazole,

IX;I[Zgl-S4:{2- [ (E) 'iszﬂa(lég'eg;“ f1 uor onet hoxy- phenyl)-vinyl]-o

yl met hoxy} - phenyO}alpipzol - 4-yl methyl ]-1 H-[1, 2, 3]triazo

l e,

| -[ 2- (4- { 2- [ (E) ~ AL S Dr ook AlSth £ anyl - phenyl ) - v

i nyl ] -oxazol - 4- -Mlatefipoxy} - phenyl ) - oxazol - 4-yl net hyl ]

- IH [ ,2,3] triazole,

| - [ 2- (4-{2-[ (E) “25{9- Met hoxy- phenyl ) - vi nyl ] - oxazol - 4-y

|t et h0|Xy} - phenyhlkyl, et alkol gréupd BEaidOPtionally bheelok séverdl times
riazol e,

| - [ 2- (4-{2- (E) S¥estisuted PEPgopsmeid ) - vi nyl ] - oxazol - 4-yl
met hoxy} - phenyl ) -

oxazol »4-ylnmethyl ]-IH][I,2, 6 3]triazole,

| - 2- ®4-{ 2- [ (E) ISAYAr%8eH:9% | yor omet hyl sul fi nyl - phenyl ) -
Vi nyI ] -oxazol - 4'halogen;

yl met hoxy} - phenyl ) - oxazol -4-ylnmethyl]-1H[1,2,3]triazo
le, or

| - [ 2- @-{2-[ (E) iZnydfodant af | uor osul f anyl - phenyl ) - vi nyl
] - oxazol - 4- vyl et hoxy} - phenyl ) - oxazol - 4-yl et hyl ] -

IH [1,2,3] triazole.- 57 - 8. The conpounds accordi ng
to cl@m3, whegeisn RL is hal ogen; -Oalkyl;

G' is -S- or -O-; and
X is -O-; -NH- or —-N(CH3)-; 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-ylmethoxy}-
phenyl)-thiazol-4-ylmethyl]-1H-[1,2,3]triazole.
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waewsnal1sg i nes substituted by hal ogen;

-S-alkyl; -S(O-alkyl; -S(O -alkyl; -Nalkyl; -SF5;
or al kyl, all al kyl groups being optionally once or

or hal ogen; R3 is hydrogen; Gis -S-; Gis -S or -0
and Xis -O; -NH or -N(CH )gg;_ and their
pharmaceutical * acceptabl e saI ts 9. The conpounds
according to claim8

| 4b2- (’ﬂ)e{c%n{ﬂoaadgoi(fﬂrrﬁ_ﬁfa igpﬁ&eﬁhng/{o aany! ) - vinyl ] - ox
azol - 4-yl nethoxy}- phenyl)-thiazol-4-ylnmethyl] - IH
[1,2,3] triazole,or

-[2-(4- {2 [ ()

i azol - 4- yl metfho}

phenyl ) - t hi azghs #y thyl]-l@)@ fria x-_eye - 58 -
10. The conpounds of NTul rding to claim
1 Nformula (1-3), whe '(il/gﬁ’gls al ogen; -0 al kyl;
-S-al kyi; -S(O-alkyl;G=%5(0 -alkyl; -Nalkyl; -SF;

or alkyl, all alkyl groups being optionally once or
several tines

4ETri f 1 uor onet hyl - phenyl ?N vinyl]-th

formula (I-3),

wherein
R! is halogen;
-O-alkyl;
-S-alkyl; -S(O)-alkyl; -S(O),-alkyl;
-N-alkyl;
-SFs; or
alkyl, all alkyl groups being optionally once or several times
substituted by halogen; and
R’ is hydrogen;
W is =N=; or
-C(R%)=; wherein
R® is hydrogen or C,_¢ alkyl, which is once or several times
substituted by hydroxy;
X is -O-; -S~; -S(O)-; -S(O),-; -NH- or —-N(CH3)-; and

G'and G are independently -O- or -S-; and

their pharmaceutically acceptable salts.

11. The compounds according to claim 10

2-[(E)-2-(2-Fluoro-4-trifluoromethyl-phenyl)-vinyl]-4-{4-(4-imidazol-1-
ylmethyl-thiazol-2-yl)-phenoxymethyl]-oxazole,

and s hpdr/EE®N4/011943
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substituted by hal ogen; and R3 is hydrogen; Wi -N-=
r -C(R8)=; wherein R8 is hydrogen or alkyl, which is

weems/oarisseveral times substituted by hydroxy; POI/EB2004/011943

-0 -S; -S(O-; -S(O -; -NH or -N(CH)-; and ' and
are independently -O or -S:s@and their
phar maceutical ly acceptable salts. 11. The conpounds

according to claim10 )
2-[ (E)2- :ﬁ&()‘,?— 2-Hypen-4-triflneromstleytwbieyyl) wingHy4-{4-(4-ipidazal-1-

4- 4 |
[ ph(enO)gmr?e eﬁ;ybw gﬁfénox}rﬁéﬂﬁl? lox4z01d,)
2-[(E)Z- LE()22 pep-4=chidrpiphend il H4-phéhymidagolriy] | - 4-

4- 4
E)xago hrﬂeqﬁ'§ 8&2}12(%%%@ nglé{elﬁlo methgl; olxazole,
2-[(E)L- :IzHﬂH (ord! th)mrl‘ldﬂqﬂhemf)th)drmrl}'l)-4!11[}’1ﬂ Ozl
dazol }L p{i;eél 0124 Qetw{e?ﬁx%@r}gﬁ%k oxazol e,

-[2- (4 uor - phenyl
vi nyl ] 1+ 053(- lhré:bhngﬂ flugrhephghyl)-vinyl] oxazol 4-ylme oxy}

oxazolL eﬁﬁy g(ﬁ%l )}lﬁne Lﬂi‘lz[i%]Z‘} {rfézgl%m €

[2-( fluoro-phenyl ) -vi nyl ] - ox
azol 4 Y7.(2- -
g—‘fio (212 ﬁ% Z Flul?r? -4- tPﬂuEronéet phenyl% ngl ]-oxazol-4

henyl

p [2y(sdm§°-tzmpcy}a)>h@yt)zrhaz <ylraethylifL Habls dAKtikagle, pheny | ) -
V|n I 1-oxazol -
yl m)a/‘t ]hfb&y;{z ,ﬁrhéw(s) 3-(h-&hlsiro2-fuaretithenyl) iyl l-oxzzalt4-r i az
ol e,
2-{1 - 0)';lm thory)-phepylsoxazoled-yimethyll-1 Himidazol 2 yli-ethanol. |
oxazol 4-

yl met hoxy} - phenyl ) - oxaz yl met hyl ] -| H i m dazol - 2-yl
1 -1t hahi compoungp, af g’é@ﬁlﬁ’uﬂd@ atsmtﬁa}%mw!ml 4)

accordlng toclaiml fornmula (1-4), wherein

W O

8

N \‘N

formula (I-4),

wherein
R is halogen;
-O-alkyl;
-S-alkyl; -S(O)-alkyl; -S(O),-alkyl;
-N-alkyl;
-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
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Rl is halogen; -Oalkyl; -S-alkyi; -S(O-alkyl; -S(O
-al kyl; -N-alkyl; -SF5; or alkyl, all alkyl groups

wheiong4apt i onal |y once or several tines substipar/Er20by011943

hal ogen; R2 is hydrogen; or halogen; and R3 is
hydrogen; or- 60 - Rl and R2dpogether with the carbon
atons to which they are attached forma 5 or 6

nmenber.gd terocyclic ring; apd R3 is hydrogen; or

hal og ?n‘?e is H{S&?’G@@ , tg? Caég%y?tpﬂw’w ishthepnare aiached

several times sefisid ot 6ehdbeRdibcyde rify; Add G have
igni ficance giiven in claim1l; and therr

the s

pharrrgt:eutical"ls desemTe salts. 13. The conpounds

according to cInMagég, wherein Rl is hal ogen;

-Oal kyl; -S-alkyl; -S(O-alkyl; -S(O -alkyl

-N-al kyl; -SF5; or alkyl, all alkyl groups being

opti oRél |y onceistydeR¥@iorl times substituted by

hal ogen; and L )
C,.¢ alkyl, which is once or several times substituted by

hydroxy;
X,G'and 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; -§(0)-alkyl; -S(O),-alkyl
-N-alkyl;
-SFs; or
alkyl, 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 is -O-; -NH- or ~N(CHj3)-; and

their pharmaceutically acceptable salts.
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R2 is hydrogen; or hal ogen; R3 is hydrogen; G and G
are independently -O or -S-; and Xis -O; -NH or

wo boShkgiss and t heir pharnmaceutical ® accept abl BCHEP1084/011943

61 - 14. The conpounds according to claim 13
I-[2-(4-{2-[(B)-2-(-4-Trifl uogomet hyl sul fanyl - phenyl) -
vi nyl ] - oxazol - 4-

yl met hoxy} - phenyl ) - oxazol - 4-yl net hyl ] -1 H i mi dazol e, or
| la2- (thsd @mbdRheadeoftift 1 duigy get hyl sul finyl-pheny!) -

vi nyl ] - oxazol - 4- yl net oxy} phenyl)

- oxazol - | met hyl L i m dazol e. The co ounds
of forkld- é4v (21@)-24 é&rcﬂwgom@hﬁwfw&phwﬁu\n -pxappl-4-
wher ei )’1' Qéﬂokﬁ Eed'kazol-q ﬁh{%Yﬂyil 119- 1?“1&&%1;, or

-S(O) - or al kyl

al | k{ﬂ Y‘bﬁ%b@é Z%An@lfﬁmqmﬁhvlwl%eﬂd@eevby@w&raxazol 4-
ti mes gubghokyiu %ybyoxla@dm;gﬁﬂqetﬁ% i 5-ibidueRen; or

hal ogen; and i § "hydr ogen; Rl and R2 together
with the carbon atons to whi ch they are attached form

or._.6 nenbergsopfggrg[lac&cllc ring d RBis

5) accordlng to claim 1

a
hylgr ogBH: cogppoun

formula (I-5),

wherein

R' is halogen;
-O-alkyl;
-S-alkyl; -S(O)-alkyl; -S(O),-alkyl;
-N-alkyl;
-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

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;

G'and G have the significance given in claim 1; and
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hal ogen; X, G and G have the significance given in
claim1; and- 62 - their pharmaceutical ™ acceptable

W@ 20068401365. The process for the manuf acture of PATEP2004/011943

conmpounds of fornula (1), wherein a conpound of
formula (1) (CH) B (fornmul-&2kl), wherein B, XY GL, M
and n have the neanings given in claiml, is reacted
with a conmpound of formula (Il1l) R(CH) -E (fornmula
[11), wherein R and m have the neanings given in claim
1, anchelr plapmesantdlyacsptdbdedabs.| eavi ng group; and if X
stands for a group -NH, a substituent (R4) nmay
optionally be introduced into said group to give a
cabec i T Blpcsdd 47 el eort RSt Uy Ferein
X st andsomppurd efiffofmnlagdilom sal d sul fur is optionally
oxi di zed to give a sul foxide or sulfone group; and
said compound of formula (lI) is isolated fromits
reaction mxture; and if desi red, converted into a
phar maceuti cal » acceptable salt.- 63 - 17. A

phar maceuti cal conpositi c%}t a|(@H one or nore
conpounds as cl ai ned | ftAé~cgaims 1 to 15
toget her with pharmaceuN ,@ccept abl e excipients.
18. A pharnmaceutical conposition according to claim 17
for the inhibition of tunor grow h.

(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 (III)
R-(CHa)m-E

(formula III),

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.



19. The use of a compound in any one of clains 1 to 15
for the treatnment of cancer. 20. The use of a conpound
wo mooanyissie of clains 1 to 15 for the manuf act PCBEP{004/011943

medi canments for the inhibition of tunor grow h.

17.

18.

19.

20.

-63 -

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 1 to 15 for the treatment of

cancer.

The use of a compound in any one of claims 1 to 15 for the manufacture of

medicaments for the inhibition of tumor growth.



