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PENTAFLUOROSULFANYL COVPOUNDS, THEI R MANUFACTURE AND
USE AS PHARMACEUTI CAL AGENTS The present invention

wo ed0anessg o novel aryl azole derivatives, to a PCDERES5/002310

for their manufacture, pharmaceutical conpositions
contai ning themand their manufacture as well as the
use of these conpounds as pharnaceutically active
agents. Protein tyrosine kinases (PTKs) catal yse the

PENTAFRESRHIFBLYAEL SOMRSIUNDYr GEHIR NMASUAIEYRE MNP aVIE0AS PHARMACEUTICAL
AGENTSr ot ei ns i nvol ved in the regulation of cell growth and

differentiation (Wlks et al., Progress in Gowth
Fact or Research 97 (1990) 2; Chan, A C, and Shaw,
A.S., Curr. Opin. Inmmunol. 8 (1996) 394-401). Such
Pliti¢spresemt ievethitioh dekdtds nd Olowdcwﬂhm‘le Hyﬁﬁﬁiveﬁ tK IaN®¥9e&s for their

(lﬁ%lglfagﬂ:e%ﬁlgfna]ce%&ca?canrl]%os:i;:nons cgntatnén%theg} %nd ‘Thgg)mgqutfacture
ias WCH@Mhetlhian ﬂmqlcmnp%g@n esplamuedaitivalbt sitive agdnitch ar e

aberrant tyrosine ki nases capabl e of causing cell
transformation (Yarden, Y., and Ulrich, A, Annu.

R g teiByBenReiingses (PGKs) catplize Alrgphosphesiation off tyrosplmasidues in
Regend ﬁrdtélni\'ﬁﬂol\l@' &1the rdABRiondTREN ghodth 2O ferentiation (Wilks

O S8BT A B R SIS0 o, ..

l@mwopmatmnﬁmptzao(r19pg)r3w4m> k9ueh PIK safan thealividR frﬂltmréc)é ptor
I | uen

?lél gt %esa(%%ommn Iﬁ%ﬁﬁh )celél?ﬁ%g[ﬁ? g’& tl?bo(?%ag {;%B dnlt non-
dam?écrr tyrsste kinasee ¢.g.nwat, Icndiers known thet avhgrncogmeskncode
roﬁhﬁ%ﬁbh GAMHRErant ﬁy&ﬁﬁrﬁﬁ s@?ga[pgﬁl%rdféﬁn ngg QJflCtpirgkormatlon

rece

28?-?&232?\26# h‘ilr%ﬁgﬁeﬁpagn%@r Bloghem, 6% (S bUA7S; Larsen et o,
Bits (YN ENIChetn., 1989, @h t. 1B5.. Ao ov8NE§reSon(HIPZdrmal

b t hat
|Pﬁﬂﬁ°5ﬁ>lt38sgms?vr9@e%%ela§e W?W’@%‘ﬁh’élel?%ghéé*’ééve ioTdEeT Ul as

sel ective inhibitors of the growth of rrarrmal i an cancer
il R P o SRR S TR o T IR HP R e
f(BERr Rearer fseguently aberm&l’w opsestefpimscarhmoartoenar Basetsgaich as
j}reasﬁ'&%dé@“’%l%%mt&stﬁa} cshnep! SQ&‘K a?%wgg% %&ta o) staQ0%) cancer,
eu aémla and ovarian, gronchlal and panlcreatlc cancer. ngg levels of these
receptors correlate with poor prognosis and response to treatment (Wright, C., et
al., Br. J. Cancer 65 (1992) 118-121).

Accordingly, it has been recognized that inhibitors of receptor tyrosine kinases are
useful as selective inhibitors of the growth of mammalian cancer cells. Therefore
several small molecule compounds as well as monoclonal antibodies are in clinical
trials for the treatment of various types of cancer (Baselga, J., and Hammond, L.A.,
Oncology 63 (Suppl. 1) (2002) 6-16; Ranson, M., and Sliwkowski, M.X., Oncology
63 (Suppl. 1) (2002) 17-24).

Some substituted oxazoles are known in the art. WO 98/03505, EP 1 270 571, WO
01/77107, WO 03/031442 and WO 03/059907 disclose related heterocyclic
compounds as -tyrosine kinase inhibitors.
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63 (Suppl. 1) (2002) 17-24). Some substituted oxazol es
are known in the art. WO 98/ 03505, EP 1 270 571, WO

wW@12003//93%8 WO 03/ 031442 and WO 03/ 059907 di scl PGEEP2005/002310

rel ated heterocyclic conpounds as -tyrosine kinase

I nhi bi tors. However there remins a need for new
conpounds with i nproved therapeutic properties, such

as enhanced activity, higher netabolic stability and

?Imfeeé_li:ﬁﬁﬁew‘l ARREOKI MRl for @fewpftﬁﬁ{bcﬁmdts owitla ﬁmp&meyl merapeutic
ew. e esent. i nv r.el.at es ew

PrRFegbor i FoPHETeT SR g PeaBofly SRy A fuloved

plisthegekinetic prlopertien &y ndBe oslybyev.ogen, (Q Ctal kyl, (Q C
3) al koxy or halogen; Gis -NH, -S, or - O; Vis

-0, -NH, -C(O-NH, -NHC(O- or -S(Ox-; Wis

Theipresensrineention adated tmaew wmsouqdlswfthe@ﬁnelab@@mﬂa, I-A,
-0 -, -AONH, -NHC(O) -S(0Q 2NH, -NHS(O 2-
CH:CH- GC or - _GH2-; BIS i m dazolyl, pyrazolyl,

trlazoIEL or tetr R)Iyl each of which s

3
unsubs&é:d e

one,

al kyl i (‘J%Jti orgl |y

once substltuted witiR™-C(O OH and/ or

ti mes substituted wijth al kyl, which
I \nterrupted one or three

times by -0, -S(0O x - S(}D) 2NH\— W—X—Y—B

-C(O-NH, -NHC(O- or

I's unsubstituted or oneg

P( 3) - d which al kyl
t or three tines

substituted with -OH, -NH2, -C(OOH, or -P(O (CH 3)2;

and nis 1, 2 or 3; and

formula I-A,

wherein

R?  ishydrogen or fluorine;
R’  is hydrogen, (C;-Cs)alkyl, (C;-Cs)alkoxy or halogen;

G  is-NH-,-S-, 0r-O-
\% is -O-, -NH-, -C(O)-NH-, -NH-C(O)- or -5(O0)x-;
W  is -CH,-; or a direct bond;
X is -NH-, -O-, -S$(O),-, -C(0)-, -C(O)NH-, -NHC(O)-,
-5(0),NH-, -NHS(O);- , -CH=CH-, -C=C- or -CH;-;
Y is -(CH,)y-; and ‘
B isimidazolyl, pyrazolyl, triazolyl or tetrazolyl, each of which is unsubstituted

or once substituted with

-C(O)OH; and/or

one, two or three times substituted with alkyl, which alkyl is optionally
interrupted one, two or three times by

-0-, -S(O)y-, -S(0),NH-, -NHS(0),-, -C(0)-NH-, -NH-C(O)-

or -P(O)(CHs)-; and

which alkyl is unsubstituted or one, two or three times substituted
with -OH, -NH,, -C(O)OH, or -P(O)(CH3s); and

is 1,2 or 3;and
X is0, 1 or 2; and
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x is 0, 1 or 2; andpharnmaceutically acceptable salts
t hereof. The conpounds of the present invention show

W@eaoso93398 as i nhi bitors of the HERsignalling petTmae3005/002310

and therefore possess antiproliferative activity.

Obj ects of the present invenjion are the conpounds of
formula I-A and their pharnaceutically acceptable

salts, enantioneric forms, diastereoisoners and
pm&&&aﬂﬂ@eﬁﬁmﬁaﬂa&ﬂlmoﬁf t he above-nenti oned
conpounds, nedi canments containing themand their
manufacture as well as the use of the above-nentioned
Thapomposndnof the present oiventiopskwe ntiidly of inhibiwes sbthe HER-

9@9@@5@% wag ahhltﬂgr%fo %&@ssd%rﬁpgﬁﬁﬁéa&vce mwoasféas of the

manu rrespondi n
prasentsinwention argdhe é@mpm(lglscp foriputa I @g@@h%p]éqrﬁqaceutmaﬂy

H&%gébﬁt | hRE a'éné}ftlo@ﬁéféc H8fhns, S @Eé&fe@&ﬁ%rﬁ’é&@” Q&@r brBemweth the

n at ons, anpl es are et hy|
BFaRYAtofy Soff @vspa%&w PienpREed éP?HPOPEﬁ?SC I%%@W%Ws Gt iping them
hed ehdiy ﬂiﬁﬁxtﬁlﬁctaf]e( {9-vkeMads klyd ugrofulpe ﬂﬁ)vd&ﬁer[’t&meé hompunds in the
i s attache

whi c an ox

e G TrreaPRO GE el S EE PP B e el riflinea

hAlolvecran ilonmunufhctliret af cOrregpoailengapkdicamentd and nore

preferably 1 or 2 carbon atons. Said "al kyl" is

opti onal Iy i nterrupted one, two or three tipes
Qpsen-“(C:-SppflokiHas usedhprsioyeans @ lingar gy @ﬁns]}@d éﬁwrated

%‘?dfﬂ&%ﬁtxhﬂﬂi‘tleﬂ RI3 fBon bW QExhpRE dré ARShyl, ethyl, propyl or

substlﬁuted V\/lth-C]—L -NH2, -C(O or -P(O)(CH 5

moRFgt-ed "al kyl " groups are nmethyl, ethyl, propyl

isopropyl n- butyl 2-butyl, tertbutyl and the Iike

h(%;e{rggg;b;@ ggiygd%ea iy HERUDP (@1 L80! Bl defined
Abbya whikches htydchecﬂvﬁanrmygﬂnxgtom hoxy) - et hyI
hydr oxynet hyl , 2- et hanesul fi nyl - et hyl,

2- nethanesulfonyl eth dlnethylphosphlnoylnethyl
ridteh &styie telyl”, agavssex ﬁﬂﬂiﬂm y‘ienOEfﬁ car Besay e Phypranched, ‘saturated

f&MWnth ﬂ-tc%n éi@ltaBY}J } tot &Y MO feraitd]l bhe chiblsg atoms.
lgg zol.e, ra tri az(?l e or {_V%r%%oltgr | ngs . b

t ad"heé? HrStHP ’ Y
-O— -S(O)X, , (O)zNHz- —NHZS(O)z-, or -P(O)(CHj)- and is unsubstituted or
one, two or three times substituted with -OH, -NH,, -C(O)OH or -P(O)(CHs),.
Preferred “alkyl” groups are methyl, ethyl, propyl, isopropyl, n-butyl, 2-butyl, tert-
butyl and the like. Preferred substituted “alkyl” groups are for example 2-(2-
hydroxyethoxy)ethyl, 1-hydroxyethyl, 2-hydroxyethyl, 2-(2-methoxy-ethoxy)-ethyl,
hydroxymethyl, 2-methanesulfinyl-ethyl, 2-methanesulfonyl-ethyl, ~dimethyl-
phosphinoylmethyl, methoxymethyl, carboxymethyl, 2-carboxyethyl, aminomethyl,
1-aminoethyl, 2-aminoethyl and the like.

The imidazole, pyrazole, triazole or tetrazole rings may be attached to the group -
W-X-Y- of formula I-A via any suitable carbon- or nitrogen atom. They may
further be unsubstituted, once substituted by -C(O)OH and/or one, two or three
times substituted with “alkyl”. Examples are 1H-[1,2,3]triazol-1-yl; 1H-
[1,2,3]triazol-5-yl; 1H-imidazol-1-yl; 1H-tetrazol-5-yl; 2-(2-hydroxyethyl)-1H-
imidazol-1-yl; 2-(2-aminoethyl)-1H-imidazol-1-yl; 2-ethoxyethyl-1H-imidazol-1-
yl; 2-[2-(Dimethyl-phosphinoyl)-ethyl]-1H-imidazol-1-yl and the like.
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W X-Y- of formula I-A via any suitable carbon- or
nitrogen atom They may further be unsubstituted, once

wGaipsn3es ed by - C(O) OH and/ or one, two or thrEEI/EPI98S002310

substituted with "al kyl". Exanples are
IH[1,2,3]triazol-1-yl; IH_4l,2, 3]triazol-5-yl;

| Himdazol-1-yl; IHtetrazol-5-yl;

2- (2- hydroxyet hyl) -1 H m dazol - 1-yl;

Thé ZeranTHRORERY b9 ndettHherdisl dé@dteﬁ fhydrine, chlorine, bromine and iodine,

2- th@x I-I%}Iﬂlmdazol-l
Ef-f’?ez% BHUTETAT Pt THEE%i noy! ) - et hyl ] -1 Hi mi dazol -1 -yl
and the |like. The term "hal ogen" as used herein denotes

f\f %9&1 R&eirt wh%f.'rgﬁm&r%s%@ %e%Bﬁo tg,cysﬂl% \Aﬂ%&@ﬂc @1‘9|H’ER family

Uorl ne “or r errin

tike HER-2 sod BOFR (JEBs) néhaaqianes ‘SER heefensito Mmamyepl dermal
Léc%ﬁtoﬁ%ﬁd%h@&@yé%?“]@@ﬁ?‘ te¥ers t1&pia&HAM gmwthlfﬁtomée@t&

uman epid receptor and the acryonym "EG-R
refers to epidermal growth factor receptor. As used
henped heﬂe[h gl relation té %mspec&p&mufyo(ms)r the(tbfBh “EBE-"t efers to

refers t.o positiv r ] Ri_Z gt
BTt qtehToy B Aor e Apihd BpRr Abqis” sRE WO AR
pegtitd el mdgntisqdtarosghepicgsessue chhmidatimnization retdeon
node. The conpounds according to the present invention
may exist in the formof their pharmaceutically .
Tbe spmponadsadcording te thearasenp rientier maycexist jn the form of their
?ﬁ&ﬁﬁ&c@@ﬁ&ﬂi aldce tﬁlﬁE Salts.t Ph& QéPHe nﬁih@ﬁﬁéceﬂﬁta@yaﬁ‘ééﬂthlﬂe salt”

alts or

salts that ret
i EeBh PR AU OB Al Pt PALTGR Tl that retain the

IBaLH Esreeriveheys mut prbpétian of efeecdnaporeds fof doarsuia tlakland are
t ic o [ ni c

om syt noggr Jcno(%r q Imgglg)cr:l%aql‘cfc gc1d Igg‘r%a

jTic acids et C1Ic Qi 1norgan1c

bhm Saceplé a!cadi—aﬂdmlmnlsm]mlgalmdc these dsrlmdcfmrasnorgamc ac1ds such as -
I?%g o%fiﬂ)lrﬁrdcﬁi %9&1%1){5%&" £ ?%Hfmﬁ&l: qﬁ idh yﬂﬁﬁicoﬂicp sﬁfﬂrﬁrc acid,

aci d am c ac ofic acid

rphpmlmrmcui andhaitringsid> and ithesg dverwl &pgaﬁr%nmqsflss sugh s p-
AP RLMEME Akl ikflicAeld] metRddesIFdric a6 toxalic ac1d succinic acid,

net han; suI acld, alic acid, CGlJ n|

e pedamel arigh Bebcsidy famage padpindiherin kgéaae addition

gﬁl@k Iﬂ&gldeltk@se &afed Gﬁ‘diﬁSl&irﬁdﬁiﬂuhl,qthhlm slodmlmu ded tquatenary
erive amoni u ta m '

SRR Y@J oxidcs, usr]ﬁcﬂ] 8&%& eXal m st ;ﬁﬁglo)l(numlhgdromde

D “sUc
ﬂéterchamidayhmdxfu:atlmmprﬂnamadmtmmr@mmddae a drug) into a salt is

%ﬂl& 'w%ﬂ 181f w? tlggﬁ{a%(i@éﬁttfcﬂaéheﬁﬁﬁp QRPtakrh ifiprdved physical

and chemlcal stablhty, hygroscopicity, flowability and solubility of compounds.
See, e.g., Bastin, R.]., et al., Organic Proc. Res. Dev. 4 (2000) 427-435.

Preferred examples for the group ~-W-X-Y- are:

~(CHp)g3  -O-(CHp)s5  -C(O)-(CHz)s~  -S-(CHaz)ss  -S(0)2-(CH)s-
-S(0)-(CHyp)s-; -S(0)2-NH-(CHj)z-; -NH-C(0)-(CHy)zs -C(O)-NH-(CHz)z5
-CH,-NH-(CHyz)p-;  -CHp-O-(CHp)z;  -CHp-S(O)-(CHz)2-3  -CH2-S(O)2-
(CHy),-3 -CH=CH-CH;-; -CH=CH-(CH,),-; —~CH,-CH=CH-CH,-;
or -CEC-(CHz)z-.
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a technique well known to pharmaceutical chem sts to
obtai n i nproved physical and chem cal stability,

whywsossspi city, flowability and sol ubility ofPCT/EP2005/002310

conmpounds. See, e.g., Bastin, RJ., et al., Oganic
Proc. Res. Dev. 4 (2000) 4275435. Preferred exanpl es
for the group - WX-Y- are: -(CHz)4-; -O(CH 2)3-;
-0 -(CHz) 3-; -S-(CHz)3-; -5(02-(CHz)3-; -S(O-(CH
3) Preferrs] QRbotin{eetzof Zhe pri¥enC(i@yentionz ar®-the compounds of
r OI}%Q{%{% -CH2-NH (CH 2)2-; -CH2-O (CH 2)2-;
: “5(0- ),-; -CH2-S(O 2- (CH2)Z-; -CH=CH CH 2-;
-CH=CH (CH 2)2-; - CH2-CH=CH-CH 2-; or -OC(CHz) 2-.A
pef . odi nent of the present invention are the
&mﬁﬁﬁg%gENWMal-A\maewlmisflwﬂna Gis
GS- 8§-S-0r-Oand the remai ni ng substituents have the
nmeani ng gi ven above. Anot her preferred enbodi nent of
the present, i nyention are.the conpounds of fornula

o the ieEreay RS PSR AE b ahiE B AbRRE (o

remai ni ng substituents have the neani ng gi ven above.

Anot.h f d gnmbodi t j '
ARl oGP T pRbor iR e e LBl B of
dorenwatlpAjwhikreigen; V and G are both -O; -WX-Y- is
-(CH2)4-; B is imdazolyl, pyrazolyl, triazolyl or

tetrazolyl, each of which is unsubstituted or once
Ribstis hydregensi t h - C(O) OH, and/ or
G is-S+

and the remaining substituents have the meaning given above.

Another preferred embodiment of the present invention are the compounds of

formula I-A, wherein

R*and R® are both hydrogen;

Vand G areboth-O-;

-W-X-Y- is-(CHz)ss

B is imidazolyl, pyrazolyl, triazolyl or tetrazolyl, each of which is
unsubstituted or once substituted with
-C(O)OH; and/or
one, two or three times substituted with alkyl, which alkyl is optionally
interrupted one, two or three times by
-0-, -$(0)y-, -S(0),NH-, -NHS(O),-, -C(O)-NH-, -NH-C(O0)-
or -P(O)(CHs)-; and
which alkyl is unsubstituted or one, two or three times substituted
with -OH, -NH,, -C(O)OH, or -P(O)(CH3),; and

pharmaceutically acceptable salts thereof.

Another preferred embodiment of the present invention are the compounds of

formula I-A, wherein
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one, two or three tines substitutedw th al kyl, which
al kyl is optionally interrupted one, two or three

WO 2008894398 - O, -S(O) x-, -S(O 2NH, -NHS(O) 2-, PCT/EP2005/002310

-C(O-NH, -NHC(O- or -P(O(CH 3)-; and which al kyl
IS unsubstituted or one, twgor three tines

substituted with -OH, -NH2, -C(OOH, or -P(O (CH 3)2;
and pharmaceutically acceptable salts thereof. Another
R%ﬁ{ce]{-‘reﬁeebaﬁplqi}}dm ;of the present invention are the

ﬁon‘ﬁ nds of fgﬂr.ru al-A whereinR2 and R3 are both

vl ggen?re ohd & are both -O: B is an imidazolyl-,
tWi-RAG| yis~(CH)tet razol yl ring, each of which is
nsubstiiuged or e st j t MM ring, each of which i
-(2- hydfrso%lﬁe. lgiygset’hér%%gfﬁ h)l(}}d‘ra%xryet yIlng cach of whieh B
2- hydr ox gtituteal (02- paeh srPstinicdx PWithet2h(A-hydroxyethoxy)ethyl,

hydr oxy metpiloxy@niet hanegyirbiyetiyl,et hyb-(2-methoxy-ethoxy)-ethyl,
2- net hanes(#l f 8{?17

yl-=ethyl, dinme l.- phasphi noyl et hyl
met hoxy nBYHKTMEETlnox ’ﬁ‘?ﬁﬂi‘f’;ﬂes‘hgx@éﬁ%gx y &'Wﬁ’,anesu%nﬂ‘ethyl’
ani nonet fighethyl-phivspiaabyltlethy?- ammethbhyrhethglnd carboxymethyl,
h ticall t abl I t .
(F:) o ﬁ}r) gﬁﬁ g 'CIQI%EX?%PY g%gﬁ;&%'&tl%l,sla- hinfnd eﬁle;}i,ezQ gmln%léﬁﬂrl; and
4-[4-(4-1m dazol -1 -yl -butyl)-phenoxynet hyl]-2-[2-(4-pe

D et Ry AP PO eI Yi | Lor osul fanyl - pheny! )

-vinyl] -oxazol -4-yl net hoxy}- phenyl) -butyl]

Shiéh Lo SRR a2 86} braiianol ; |
I'-14-(4-{2-[(E)-2-(-4-Pentafl uorosul fanyl - phenyl ) -vi ny
| ]-oxazol - 4-yl met hoxy}- phenyl) -butyl] -1H[1
42[L43(]4tlﬁﬁidiﬂ)ﬂ—ﬂ +yl-butyl)-phenoxymethyl]-2-[2-(4-pentafluorosulfanyl-

%}1

4-(4-{R2-[ (E}-2-(-4-Pentafl uorosul fanyl - phenyl)-viny
- t hoxy}- pheny - buty -lH[1 ,2,3
‘&Qk%&ﬁ%?@r@h }- phenyl) -butyl] [ ]
triazole;
2-{1-[4-(4-{2-[(E)-2-(-4-Pentafluorosulfanyl-phenyl)-vinyl] —Qxazol—4—ylmethoxy} -
phenyl)-butyl]-1H-imidazol-2-yl}-ethanol;

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

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

5-[4-(4-{2- [(E) -2-(-4-Pentafluorosulfanyl-phenyl)-vinyl] -oxazol-4-ylmethoxy}-
phenyl)-butyl]-2H-tetrazole;

2-{5-[4-(4-{2-[2-(4-Pentafluorosulfanyl-phenyl)-vinyl] -oxazol-4-ylmethoxy}-
phenyl)-butyl]-tetrazol-1-yl}-ethanol; or

2-{5-[4-(4-{2-[2-(4-Pentafluorosulfanyl-phenyl)-vinyl] -oxazol-4-ylmethoxy}-
phenyl)-butyl]-tetrazol-2-yl}-ethanol.

Another preferred embodiment of the present invention are the compounds of

formula I-A, wherein
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5-
[4-(4-{2-[(E)-2-(-4-Pentafl uorosul fanyl - phenyl ) -vi nyl ]

WO e00a/ped3sst- yl met hoxy}- phenyl) -butyl] -2Ht et PEBP®D5/002310

2-{5-[4-(4-{2-[2-(4-Pentafl uorosulfanyl-phenyl)-vi nyl ]
- oxazol - 4-yl met hoxy} -

phenyl)-butyl]-tetrazol - | -yI } et hanol ; or
2-{5-[4-(4-{2-

[RzaﬁdereﬁfeaifdtH ag@sgbf;anyl - phenyl ) - vi nyl ]

- 4- Oxy} -
Xohaéﬁié) EF;/RH'{F etrazol - 2-yl }-et hanol . Anot her
PWeKeY+ gdme@b(@fﬂmm@) (C1e,) ps 5 60H, )b-mvEA)p-06Ha):6 3093)
conpoun 0 e
hygfogeniceg)éﬁdg@é%%é%{ 258 m(ﬁ@@ ng_» gg&ﬁq (EQHZ)Z—
(C( O - (cr-CEI)z NH-(CBL)cHER-O- (@MI)‘Z-QM()@- (CHE¢0)
CHz) 3-; e -
& Og " @;@&Nﬁ({%ﬁz%ﬁ-c}r Nﬁgg( @H=((§ilrl @H%)z Slfziz
- CH2- S( O T§H§12{2>0L é@ -’(CH2)2- CH=CH-CH 2-:
gCH:CH- ( d@'inﬂél&olyl;py%l‘yll @H&ﬁl&t 1Gkltedrazolt, eacili(bf(vﬁilhlfi)sﬁ- ;
i s imdaz azo ri.az or tetrazo
each of Nﬂf@?‘?&lﬂge‘%%%&s%m’?‘ét&dw%once substi t ut e)é
with - C(GCEOXnatiddor one, two or three tines

substi t ut g tWotolil t?t'eg ¥iknes %sﬁ'ﬂat@éi $th a@l Q%&JHP g%er J optlonally

i nt errupte one, ee
-S(0) ZNWHtEHNPS@(DPeaZWO ordﬂe@)e tigpgs b Y— NH C(O) - or
-P(O (CH 3 isand Aezbo%m@i WHSK@)ZUW@NHULN@{ -oyopne,

two or three t s substituted with
-C(O OH, o -P( k( EpR and pharmaceutically
accept ablvhigablkgl isheﬁ@bﬁutuﬁtdi bl odepted ok ribekeetiined isoiistituted

of the pr eﬁ-ﬁ%H 'f\?’[—?zr,'té&%(ﬁleort B?O?(?ffﬂ? ndg of formula
|-A wher@
pharmaceutically acceptable salts thereof.

Still a preferred embodiment of the present invention are the compounds of
formula I-A, wherein

R*and R® are both hydrogen;

Vand G areboth-O-;

~W-X-Y- is -O-(CHz)3-; -5(O)2-NH-(CHz)z-; -CH,-O-(CHz),-3
-CH;-8(0)-(CHz);-; -CH2-5(0);-(CHz)2-5 -CH=CH-(CHa)>-;
or -C=C-(CH,);~;

B is triazolyl; and

pharmaceutically acceptable salts thereof.
Such compounds are for example:

1-[2-(4-{2-[-4-(Pentafluorosulfanyl-phenyl)-vinyl]-oxazol-4-ylmethoxy}-
benzyloxy)-ethyl]-1H-[1,2,3]-triazole;
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R2 and R3 are both hydrogen; V and G are both -0 ;

-WX-Y- is -O(CH 2)3-; -S(O2-NH(CH 2)2-; -CH2-O (CH
WQB509538H2- S(O) - (CH 2) 2-; -CH2- S( O 2- (CH 2) 2-PCT/EP2005/002310

-CH=CH (CH 2)2-; or -CC-(CH2)2-; Bis triazolyl; and

pharmaceutical ly acceptable galts thereof. Such

conpounds are for exanpl e:

1-[2- (4 {2-[-4-(Pent afl uorosul fanyl - phenyl ) -vi nyl ]

1q>26@ 2= 4E)/—bf@tﬂ’&¥dﬂhorosulfanyl phen yl)-vinyl]-oxazol-4-ylmethoxy}-

Pﬁf g{% 5[“}‘%%')]2 t%%'&ﬁ]ﬁaf ‘fzjlmf :nyl phenyl ) - vi nyl

] - oxazol - 4-yl nmet hoxy}

EACAC I %9 SRR ooy
phexdmethane fm;ylbr@ 1]-1H-[1,2,3]triazole;
phenyl nmet hanesul fonyl ) -ethyl ] -1 H- [1,2,3]triazole;

éz[g?(ﬁgéyﬂr?n@rﬁ%ﬁ(&g@u%?%’i{WY %%?W @ﬁrpfﬁzgf ,%@ggggg,}}l o
S?hél?imbﬁt -3-enyl]-1H-[1,2,3]triazole;

(4-{2-[2-(4-Pent afI uor osul f anyl - phenyl ) - vi nyl ]
-oxazol 4-yl met hoxy} -

[ hj@n(al- )2- [2u(4-Bentafjd dredultfahyl; thedjh) rvimd blogazol-4-ylmethoxy}-
?ﬁ%@%}b}@%%%m]%f.ﬂ,%%]t}/ﬂ_aio%;hy| )-4-{2-[2-(4-pentafluoro

oxazol - 4-yl met hoxy} ~benzenesul f onam de; or

IN E?ﬁ é3i1’a’n£z%1 <14y1P§r§t)a4 l[.m @@%ﬁaﬂﬁbm@w %)henyl)-vmyl
-Qxa enoxy) -prop
DIXW‘O[l'ff }ng} oy }- Q?E?F’éesu%)f’(ﬁlarmldﬁ Yreferred errbodl ment of

the present invention are the conpounds of fornula

RIS beba IR R SRR T e

phenoxy)-propyl]-1H-[1,2, 3]tr1azole

Still a preferred embodiment of the present invention are the compounds of

formula I-A, wherein

R?*and R® are both hydrogen;

G is-O- or -S-;

A% is -NH-, -C(O)-NH-, -NH-C(O)- or -S(O)x~;

-W-X-Y- is-(CH3)ss

B is imidazolyl, pyrazolyl, triazolyl or tetrazolyl, each of which is

unsubstituted or once substituted with
-C(O)OH; and/or
one, two or three times substituted with alkyl, which alkyl is optionally
interrupted one, two or three times by
-0-, -S(0)x-, -S(0),NH-, -NHS(O),-, -C(O)-NH-, -NH-C(O)-
or -P(O)(CH3)-; and
which alkyl is unsubstituted or one, two or three times substituted
with -OH, -NH,, -C(O)OH, or -P(O)(CH3),; and
X is 0,1 or 2; and

pharmaceutically acceptable salts thereof.



10

15

20

25

30

B is imdazolyl, pyrazolyl, triazolyl or tetrazolyl,
each of which is unsubstituted or once substituted

wWowak/09388) OH, and/ or one, two or three tines PCI/EP2005/002310

substituted with al kyl, which alkyl is optionally
interrupted one, two or threg.tines by -O, -S(O x-,
-S(O2NH, -NHS(O 2-, -C(O-NHs -NHC(O- or -P(O (CH
3)-; and which al kyl is unsubstituted or one, two or
three tinmes substituted with -OH, -NH2, -C(O CH, or

~P( O 3) 2; X 1
ggﬁ e%i’%?rég(gﬁm%gg‘llﬁgl}i%}&@ %ﬁserg %&e terr ezga %ﬁn%tcla&%eh%{ds of
édrmile Ipk,edentini nventi on are the conpounds of fornula
I-A, wherein R2 and R3 are both hydrogen; Gis-O or

V 1s,-NH O-NH, -NHC(O -S(O) x-; -WX-Y-
Rganwcafeéaogh% r)eg@), ( CH 2)g )-S?ECHZ§32?(
(O 2- (gt@)af,s- S(9. ()3 -S(0)2- N (Cri) 2.,

35 Ny SO e o

WHX B( 0)s2d @EH))Q- CEQIHCHE)6h1- SZ—(CHZ)@H:SZ@)(Z{CEPB)&-S(O)-

pyr azol y&hﬁ;ﬂ ﬁ@)%ﬁq}g%[}fé?ﬁ Az\fé'f[ﬁ( ) ac}lt[fm%? QZZ(QJ)YIEH—(SCHz)z-;

unsubst i t@Hed\THf(Céh?b,e, $ThsOi (Coor; GHASQ G- and/

or one, r P 1 gl
whi ch al k&ﬁ 4o SE Xl ﬁ:?g??ﬁﬁ? CERCRICERY Lo,
three ti ‘r’§ CHalog( 0) 2NH-, -NHS(O) 2_,

BC( O - NHj imlahoi?ﬂ @yraz@[yl —tﬁﬁial;aGHte%}azolygraach of which is
unsubstituted or once substituted with -C(O)OH; and/or
one, two or three times substituted with alkyl, which alkyl is optionally
interrupted one, two or three times by
-O-, =8(0)x-, -S(0),NH-, -NHS(O),-, -C(O)-NH-, -NH-C(O)-
or -P(O)(CHs)-; and
which alkyl is unsubstituted or one, two or three times substituted
with -OH, -NH,, -C(O)OH, or -P(O)(CH3),; and

X is 0,1 or 2; and
pharmaceutically acceptable salts thereof.

Still a preferred embodiment of the present invention are the compounds of

formula I-A, wherein

R*and R® are both hydrogen;

G 1s-O-;

A% is -NH- or -5(0)2-;

“W-X-Y-  is -O-(CHz)s-; -S(0)2-NH-(CHpy),-; -CHz-O-(CHz),-3
-CH,-5(0)-(CHa)2-; -CH;-S(0)2-(CHz),-; -CH=CH-(CHa)2-;
or -C=C-(CHa)z-~;

B is triazolyl; and

pharmaceutically acceptable salts thereof.
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whi ch al kyl is unsubstituted or one, two or three
times substituted with -OH, -NH2, -C(O OH, or

WO R{o&p9BeEk) 2; and x is 0,1 or 2; and phar nacerdT/ER100¥002310
acceptable salts thereof. Still a preferred enbodi nent
of the present invention argqothe conpounds of fornula
I-A wherein R2 and R3 are both hydrogen; Gis-0O;
-WX-Y- is -O(CH 2)3-; -S(O2-NH(CH 2)2-; -CH2-O (CH
8)@rd corfptdmA(ior (einple?- ; - CH2- S(O) 2- ( CHR2) 2-;
-CH=CH (CH 2)2-; or -CC(CH2)2-; Bis triazolyl; and
phar maceutically acceptable salts thereof. Such a
t6 b OLRA) Triazbbi -ybbatrptemyl)-phenyl]-{2-[2-(4-pentafluorosulfanyl-

= (Al a2, is2 T ~hut -1 -enyl)-phenyl]-{2-[2-(4

biakbarhyfestdiEAgl e
vi nyl ] -oxazol -4-ylnethyl }-amne. Still a preferred
i Ofl iRt e fentbd@iRERSENthd BrEALH BRedtich bie tkorpaPdasds of
?f fornula_ |-A wherein R2 and R3 are both hydrogen; G
qrrla g-A.vhersin ;o) yl; and pharmaceutically acceptable
salts thereof. Such conpounds are for exanpl e:

4-(4-581, 2,3l J1riazol - 1-yl-butyl) -phenyl]
5‘{ %‘-(‘#5- (ﬁlﬁe&é’hf B85 ul T anyl - phenyl ) -
@ nyl ] - osesal - 4-yl met hyl }-ami ne; or
- [4-(4- {82_}\{}%_-&4? t.af | uor onet hanesul f anyl - phenyl ) - vi
nyl -4-

- 0Xazo y tRanesul f onyl } - phenyl ) -butyl ]
= Y- A& {Dri azol e.
B is triazolyl; and

pharmaceutically acceptable salts thereof.
Such compounds are for example:

[4-(4-]1,2,3] Triazol-1-yl-butyl)-phenyl]-{2-[2-(4-pentafluorosulfanyl-phenyl)-

vinyl]-oxazol-4-ylmethyl}-amine; or

1-[4-(4-{2-[2-(4-Pentafluoromethanesulfanyl-phenyl)-vinyl] -oxazol-4-
ylmethanesulfonyl}-phenyl)-butyl]-1H-[1,2,3]triazole.

Still another embodiment of the present invention is a process for the manufacture

of the compounds of formula I-A, wherein
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Still another enbodi ment of the present invention is a
process for the manufacture of the conpounds of

wo eosdasd - A, whereina) a conmpound of fornmul a PEBEP2005/002310

(formula HA), wherein R2 and G have the neani ng given
for formula I-A and E denotgg-a suitable |eaving
group, is reacted wth a conpound of fornula IIl-A
(formula I'l'l-A), wherein R3, V,WX, Yand Bhave the

e anjongpogindef féraruld Gl-Aul a 1-A; b) a protecting group
If present to protect the heteroatons in the

i m dazol e-, pyrazole-, triazole- or tetrazole ring of
"B" from undesiredside reactions is cleaved to give a
compound of fornu#éi-fﬁ; c) sajd conpound of fornula

|-Ais isolated fram cgei on m xture; and d) if
desired is turned intag

armaceutically acceptable
salt. The conpounds of ellgeneral formula I-A, or a

pharmaceutically acceptable Ssalt thereof, nmay be
prepared by any process knownjto RF applicable for the
preparation of chem cally-rel ateg ouwgds by the one
skilled in the art. Such proces es,/mhen used to

prepare the conpounds of formul aGt=A, or a
pharmaceutical |l y-acceptabl e salt thereof, are provided
as a further feature of the invention. NecessaffprmulaIl-A),
starting materials nay be obtai ned by standard

procedures of organic chem stry. Thepreparation of
sieteis Raaid Gthavatlermedning siverefor fodneda vii-A lhind Etdesotes a suitable
ﬁcconpan ing nonlimting exanples. Alternatively
§§ﬁ§§§§?ﬁ”starting mat eri al s are obt ai nabl e by

anal ogous procedures to those illustrated which are

) 1A ' j organi c chemst. In
g%%%#ﬁ?&?ﬁgq%gggg?gffgﬁhggpﬁﬁggconpounds according to
the present invention may vary according to the nature
of the group -WX-Y-. Thergfore, further enbodinents
of the present invention ate the processes for the
manuf acture of th
descri bed bel ow.

(formula ITI-A),
wherein R?, V, W, X, Y and B have the meaning given for formula I-A;

b) a protecting group, if present to protect the heteroatoms in the imidazole-,
pyrazole-, triazole- or tetrazole ring of “B” from undesired side reactions is
cleaved to give a compound of formula I-A;

¢) said compound of formula I-A is isolated from the reaction mixture; and

d) if desired is turned into a pharmaceutically acceptable salt.

The compounds of the general formula I-A, or a pharmaceutically acceptable salt
thereof, may be prepared by any process known to be applicable for the preparation
of chemically-related compounds by the one skilled in the art. Such processes, when
used to prepare the compounds of formula I-A, or a pharmaceutically-acceptable
salt thereof, are provided as a further feature of the invention. Necessary starting

materials may be obtained by standard procedures of organic chemistry. The
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In one enbodinent, ifWin fornmula |I-A denotes -CH2-
and Xis -NH or -O or - S(Ox-, the correspondi ng

W@ o09poR3ss according to the present invention PEHEPRI089002310

be prepared by reacting a conmpound of formula IV-A
(formula I'V-A), wherein R2,_.83, G V and W have the

nmeani ngs given for fornmula I-A and E denotes a

suitabl e | eaving group as defined bel ow, preferably
ip@éﬁaﬁﬁmnbdiﬂ)dﬁcﬁ atadting hlateriatieis desdribledevidsnlthe aabenpanying non-

Ehln?lf %{% 8%?{? egg Lsﬁfnl}aglﬁ%a % ? s%algyr@c?}f&n% ﬁ)a{ceﬁlals are obtalnable by
gndogouwmhechlrmﬁbgmﬂuﬁrﬁcfr which ave pyitkin ﬂleB)r@ir@rmkﬂé of an

%ré)n Mefgin Y and B have the nmeanings given for
fo ﬁa I-A, and X' denotes -NH2, - OH or -S(0O) xH,

wherein x is 0,1 or 2. In another enbodinent, if Win
fiRdenaliaehk g@eﬁ@zﬂﬁin%f thé}dﬁn Adlls Xcdordmblito the Ih@sent invention may

3P5o WO %pe%%%'r‘&%c?ofnbﬂ“e eBiD oUNGCOr- 1 BRIpEE forther
inbedfrnents bfithél prégent idventddmane2he B&cEs:q‘esafmd thé llmmémfaq;,thee of the
T PROPIS R AR R B bl ' “uherein v and B

have the neani ngs given before and X' denotes -NH2,

4R %%E eﬁﬁ%ﬁgﬁgﬁ%v@fm ?orﬁl%@w ‘IIA & AN 8, 9hd X 8 -KRH- lde -O- or -

anot er e g EthformJal-A denot e
Fﬁerrémopéwmmgn HATSOIAIBS tothediraienl vgniigipmay also

e ed WAL fai;{{ﬁcﬁinﬂ%flﬁ@nﬂﬂ@aa?rgd by reacting a
co?ﬁ?&nd@for%a I1-A (fornmula VIT1-A),

mf@

(formula IV-A),

wherein R% R?, G, V and W have the meanings given for formula I-A, and E
denotes a suitable leaving group as defined below, preferably iodide, bromide or
chloride,  p-toluenesulfonate (tosylate), methanesulfonate  (mesylate),
trifluoromethansulfonate (triflate) or the azido group, with a compound of
formula V-A

X-Y-B
(formula V-A),

wherein Y and B have the meanings given for formula I-A, and X’ denotes -NHp, -
OH or -S(O)H, wherein x is 0,1 or 2.

In another embodiment, if W in formula I-A denotes -CH,- and X is -NH-, the
corresponding compounds of the present invention may also be prepared by

reacting a compound of formula VI-A



wherein R2, R3, G and V have the neani ngs given for

formula I-A and L denotes hal ogen or triflate, with a
w@ooopossss of fornula | X-A (fornmula | X-A), wher ePCI/EPEN002310

B have the neani ngs given herein before, and whereby

said conmpound of formula | X44,. prior to its reaction

with said conpound of formula VIII-A is hydroborated

usi ng 9-borobi cycl o[ 3. 3. 1] nonane and a pal | adi um

catal yst, preffErably [I,] !-Bis(di phenyl phosphino)-

f errocene] Hi opal l adiun(I1). The reaction of a

conpound of-foxpua HRwWith a conpound

[11-A or of a

which is well k 3Kl arti ypi cal ly,
the al kyl ati on may be carriolnzlﬁdi\r\/ 0 s |ike

N, N- di net hyl f or mani de (DMF) Get hanol , et’hanol and

i sopropanol . Typical bases for this reaction are

al kal i ne carbonat es, sodi um net hyl ate, sodi umfaysiulad®I1-A),
or lithiumdiisopropyl am de. The reaction

tenperatures may vary from 200C to 1500C. Preferred

al kyheatinoR?, ok dnd & haak cheuseaningalglvan i foe fommbadadewith a
as bhases | ol twopld ke ketones, for exanple cesium
carctﬁ)énrpéi%éldi%rﬁ ‘”&%"gﬁéﬁé Aat reflux tenperature, or sodium
hydride in DM at roomtenperature. Suitable |eaving
groups "E' are those typi catygused in al kylation
reactions and well known to the skilled artisan.

Exanpl es of such | eaving groups are, anong ot Foula YIL-A),
ani ons of hal ogens, especially iodide, brom de or

chloride, p-tpluenesulfonate (t | at e) w»

NE’FF%‘]‘I S@Eﬁ“r@ngﬁf {ATAPES) BV B‘?t?éﬂeo?%rrgit ndenotsss Dy gioder
(condifibad &)a redudtive aarnamongr oup. Reaction of a conpound

of formula VI-A with a conpound of fornula VII-A under
conditions of reductive am nation is t){pi cally
dutivenpther sobodiment) ific sadt Yrint fqrpuila I-A denote -CH,-, the

Nohl'egi.oﬁﬁfr{%y kb QAHBBAI G ccIFBIMBARP | thOT preldn@NPlverdith @hay also be
te ratu

np es. between 2 an C. Reducing agents
wm%@bwreéww%%@gg?m@ﬂa?‘a “Cyanobor ohydri de
(NaCNBHs) , sodi um borohydri de (NaBH4) or lithium
F F
Fd—-F

" m( :
N L
= 7
G

(formula VIII-A),

wherein R% R®, G and V have the meanings given for formula I-A, and L denotes

halogen or triflate, with a compound of formula IX-A
HC? SY— B

(formula IX-A),
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al um ni um hydride (LiAlH ). Reaction of a conpound of
formula VIII-A with a conpound of forrmula I X-Ais

wWao 25024388 achi eved in solvents |ike tetrahydrpdT/ER2905/002310

(THF), N, N-dirnethylformam de, acetone or m xtures
thereof and at tenperatures jgetween 00C and 1500C. In

a first step, the olefin of fornula IX-Ais

hydr obor at ed, for exanple with 9-

D\e eidih CiS/Gﬂnﬁ[ B. Ravd] ﬁﬂnﬁﬁemhgs %de)l hérkimn befoee, r @slivthiendpy said

b d d

PSSt By U KmPRe arc, diss PREAOITRH (ol GIBR. of
Borsfuda pAERYKI [k o bpdriohojatet ruuegepeh@hbléY@ﬂéﬂ Hapoane 19nd 2
g&ﬁﬁ dppf))caan tthe PrESRARS of a papailidshean figfG4hino)-

esi um car bona ous sodi um car bonate or sodi um
&rn@/qea@éldlmowélaémnaﬁ descrl bed above may require

progect: on of heteroatons, such as nitrogen in the

azol e, _pyrazol e, trlaz or tetrazole ri f

s oD of ResRRALiGE dOFTay adi bl Argus m-a,

i hstes) lteﬂipotlﬁd arfyfomatat [10%7:N p\rlth: e deomgpaimeic of ferdhidbow-é, is an

a tecti n 0 e

Hg' IOPnI.ea% ghrazo {M]l azol & %)lgﬁ detgthielhl W‘%ﬂg p e

@ﬂcylaﬁbnl may é)ﬁmaemie Ratrdv ablvolflts diker NiNe€itheilyldor MP)

I'ﬁ%tﬁgrﬁ)l agtﬂgﬁélnargf %Hﬁrog@nold Rdb bARs tihe (Mg trbdcBioff ar§ UGikhline
up. aotecti groups in

tcerb;w@tewpdm eieébxlﬁﬁssqm%hydﬁﬁe PFn? g‘é‘i’é‘l élsOBERPé(E 6%‘{6 The

trEdc@i?ﬁ' @en%eritﬁi'ersaﬁfhlye vely ten gwo:p t6 Bi50°Corrrefedhedi aigation
react.| ons

the grdin i .

CECERERT R R T e

gaxmpletmfem c_afbcdlate ia dutkirtone raSreﬂfuﬂ Itemlltlaapire onisodium hydride in
ous 1.orm ¢ .

GPHE Y Spo Prpeftif, bl chae bk Bl 7 p bR DR fhed in

fallgtaticdareaations) anecbwsll %ﬂwatto tlesokilled mplésent EXa@lplqu such leaving

e U&l‘ésaﬁw QB aht aﬁlo@fad)ftﬁawenpf@ﬁm Libafael bdomide or

ceptabl e safts ossess rraco ogi cal
shipide; | e:toluengydfopaten f iatghat né‘eat fids (mesylate),

Itﬁhubfdmétmsﬁﬁ&eﬁé gridhde) Bgtlﬁ&tziawégto@]d s how
anti-proliferative activity. Consequently the

conmpounds of the present invention are useful in the
theatéqy ofraddoaipqmevehfdronloVIiA iwiths s esmpiouhd kefofsnmula VII-A

ider coﬁdﬁ%%g Ut x%ﬁuétﬁ%egﬁﬁ{atﬁoxrﬁsﬂyﬁﬁalw DASERAO kBFents like
acetomtrlle, N,N-dimethylformamide, methanol or ethanol and at temperatures
between 20 °C and 150 °C. Reducing agents typically employed are e.g. sodium
cyanoborohydride (NaCNBH3), sodium borohydride (NaBHg) or lithium
aluminium hydride (LiAlHy).

Reaction of a compound of formula VIII-A with a compound of formula IX-A is
typically achieved in solvents like tetrahydrofuran (THF), N,N-dimethylformamide,
acetone or mixtures thereof and at temperatures between 0°C and 150°C. In a first
step, the olefin of formula IX-A is hydroborated, for example with 9-
borobicyclo[3.3.1]nonane (9-BBN). Then the resulting boron derivative is coupled
to the compound of formula VIII-A using palladium catalysts, for example [1,1'-
Bis(diphenylphosphino)ferrocene] dichloropalladium(II) (PACly(dppf)), in the
presence of a base like aqueous cesium carbonate or aqueous sodium carbonate or

sodium ethylate.
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li ke HER-2 and EGFR (HER-1), especially in the therapy
and/ or prevention of illnesses nentioned above. The

W@ewsw93§8 of t he present conpounds as HERsi gnaP¢T/BRB2005/002310

pat hway i nhibitors is denonstrated by the foll ow ng

bi ol ogi cal assays: |nhibitiqg.of HER2 phosphoryl ation

in Calu3 tunor cell line 2xI G5 Calu-3 (ATTC HTB-55)

cells per well were plated in a 12-well| plate. After 4
'Qﬁé’&eaﬁ:ﬁbhé; d\é&hbe@tabb\v’ee@hiyofe ubb protexibbext detGoddodisf sedh as

Eagl e F [ 1</ »
eifthenin ¢ BYERRYS DRTERls ROl 86 “Carts b S halibat offom
whddsirad ssilleit feactions. tTerdfess subsgauient tonany reaction procedure

g%sgg{éﬂ rag ](C’_) %1?)@{6@%% n‘plg hpé%Entt H) n&dt@%' ete o at m in an

iroidarade, W@p@dﬂa@ol@ o5 teimzele rgmmf Belis @HWF@ | ysed in

| yses buffer cont aining 1% Triton X-100, 10% d ycerol,

| MM Et hyl ene ycol - bi s(2~ ]

Remiwei oyt @f%sqtangwrﬂuwo Dt aiemnrincerqup | B eepgyds on the

hatardvbMitdhZgrolp QTMviiag] theSisadf lbréﬁsﬁoﬁd Eapetih yJIrclerI topprotect
er aZIangﬂﬁVh 2‘}??1%“ fo az?clfug)lfrg%% H PES E%lrjftgt%wﬁ ) f7fh§ ngE\/l B”
Apnounatnsned reattiom) isyvithie the ondipapy dtikiofian heganjcshemist. Typical

SRR AL S0y b s, B oo
witbodjugpnsHotaicacidsm TIF éqnéply |0% ¥heeenagsyal af of a 2 stltuted silyl
%ﬁ?%@l@t&@xfaﬁﬁ tyan bR uR A ri e agfﬁ:&{s THRRSI8M fethprature.

e

ocel | ul ose nenbrane det ect W th an anti body
specifically recogni zing the pY 1248 in HER-2
(b Q&ﬂﬂp@ﬁﬁcﬂsﬁéfﬁ’dﬂhlﬂa osAn@dribai gharniid@iaily heeptable salts possess

v glﬂdl?elf n’EW{l%g lcg%wsl)%réi%% g? %pd_}))neggzoﬁ% ;gﬁggtggfcf;c\?gﬁh q:lg]]tdk inhibit

e HER}- Sigrmdling pMslmvahandagrovasmytj-pselferatise ansiviy deemseqeantly the
D R L e i o

nlheesm rWlf-h)I oW e ESPIePien Of TAFPHTIVERS S paserrel the HER-
HT(@H@ROf ahd EG'FRI'(HEE iy réspéila‘ll? i 'tﬁeadh@ﬁpﬁ Qﬁ@ﬁ’o@ ipR@rention

efollowln fornu | nhi on in %=
@%ﬁ@%ﬁﬁ?ﬁérw%ﬂ JF & 4E0GY ?ﬁ&e BISTte COEBBO‘}ndS as HER-
Risasiting byihatage @hHIE@‘S & dmednsMBEbyahe fodloyvingWiologihllassays:
conmpounds a significant inhibition of
HER2- phosphoryl ati on was det ect ed,
Inhibition of HER2 phosphorylation in Calu3 tumor cell line

2x10° Calu-3 (ATTC HTB-55) cells per well were plated in a 12-well plate. After 4
days cells were starved for 16h in Dulbecco's Modified Eagle Medium
(DMEM)/0.5% Fetal Calf Serum (FCS) /1% Glutamine. During this 16h period
cells were incubated with a solution of the test compound in
dimethylsulfoxide(DMSO), so that the final concentration of the compound is 1
uM and the final volume of DMSO is 0.5%.Afterwards cells were lysed in lyses
buffer containing 1% Triton"X-100, 10% Glycerol, 1mM Ethylene glycol-bis(2-
aminoethylether)-N,N,N',N'-tetraacetic acid (EGTA), 1.5mM MgCly, 150mM NaCl,
50mM 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid (HEPES) buffer pH 7.5,
1ImM Phenylmethylsulfonyl fluoride (PMSF), 10ug/mL Aprotinin (naturally
occurring protein that is obtained and purified from cow’s lungs) and 0.4 mm
Orthovanadate (Nas;VOy). Cell lysates were analyzed on a Sodium Dodecyl Sulfate
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wi th conmpounds fromexamples 1, 4, 9, 11, 12, 14, 15
andl showi ng a hi gher percentage of inhibition of

w@bwspyssy/| ati on than with |-[4-(4-{2-[2-(4- PCT/EP2005/002310

Trifl uoronet hyl -

rhenyl ) -vi nyl ] - oxazol - 4-yl mgghoxy} - phenyl ) -butyl ] -1 H|
l,2,3]- triazole (Exanple 4, p. 88, WO 01/77107) as

ref erence conpound. Table 1: In vivo assay on tunor
Polphddiairede G6l JR&aRF Sre@ﬂ@i n(m:o& PAGB) S andNoaft&matdnstee! to a

PRl mebprns i st By reb i e e e oY

a248 iimj HERe (@hb&p]nba)r]ﬁedlsﬂy;osm:t vesidve 1248 off | Burkawfepidermal

L DO UL T oo
Rerereidysr ayrilsbde Biosn Rirred ( BARECH, ﬂe@@arsamr@he‘@% detected by
%’éﬁ[ﬁmMc&%n&h ‘?E@E,y Qﬁieﬁsﬂmﬁv ﬁiﬂl@ﬁloﬁ off MT@Worylanon is

Eur op , Denmark) .m ce, .cel.ls ar
6%18&'#6@ @i Hﬁr?ﬁnﬁ%gs s rfémtrgle which e tfé%tﬁ quly. The
?ér%erﬁﬁgd onaHe tlﬁhi'bh:&ni lise adledtided gicootdingl 4o 2he dallswiag tfermula:

nj.ecti on *
Gt i 2ot oer PRPEPEt IR g Rt o Nemals + 100
ﬁ'hasphprylatadﬁERﬂ*ﬁrganDM’:‘s@ -gfntegd). 100- 150 B per
group. The test conpounds are adm nistered orally once
\g)o]r day as a suspension in 7. S%ﬁel atine 0.22% NadCl

ithhalbeorapenndsersigniiiont inbikitien of HEB2rmhorphassiatien yias detected,

M@mﬁﬁﬂbﬂs“’ﬁ‘oﬁh&ﬁamﬂéﬁﬂtmtlﬂ 2,118l 15 ahets Odh%wﬁiﬁg‘/a higher

P o B 30 PSRBT oL 5 L5212+
H‘rliﬂgbﬁ)rﬂét? lnplaéixtyr)esdnﬁl]l\foﬁ&om%hythosy}aphel?yb hgﬁqu}th ?1 ,2,3]-
ran sat | onsc(length and,w dt
Hé%‘?ge@ﬁ zp 4[ Po&f w@ ﬁ/ zﬁr% ﬁrgfege xmppupd, primary
tumor is calcul ated usmgtheforrrula \/[mn3] =

(length [rmj xvvidth[m‘r]rl(? th[m‘r])/z I'n
0

addi tion, the body wei ght animals is recorded
at | east twice weekly. FlnaIIv at _the end of the

study the tunors ar@blﬁml ant ed @@{;&ewgirmnﬁgonﬁhﬁlgm_
phar maceut | cal | y| alBMRIDI b sal ts caRoRbonaRvAs
medi canents, e.g| in the fprm@bmpbandecsichtratibn 1 uM)
Geterence éolncl)lgound 0 52.3

example 1 0 87.5

example 4 0 86.1

example 9 0 52.9

example 11 0 59.7

example 12 0 68.8

example 14 0 71.7

example 15 0 97.5

example 16 0 91.9

In vivo assay on tumor inhibition:

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

waeleageesss hard and soft gel ati ne capsul es, sol BCT/BPR)5/002310

enmul si ons or suspensions. The adm nistration can,
however, also be effected rqetalUy, e.g. in the form of
suppositories, or parenterally, e.g. in the form of

i njection solutions. The above-nenti oned

Q?ggﬁﬁe@euﬁm?abdmmsl%a RNEi@atvaliblo fifoai Gherlby River, Sulzfeld,
onmpoun

(2RSS, WA FRTRRUDITpaPER! S | Spbh SV SILAT wice
cmmﬁo@@smguamﬂdﬂeﬁnmmﬂhasnaﬁuhnwrRMeDﬁmmaﬂvesuthEhQGﬂhzue
Itlglvx%d a?mtde ?{rgér?de% 'rld‘;ltrg rbefotrg u§€?1 r} ﬁlea&gfﬁ&@né 'Mﬁe %?é"aslgfgned to

rrrers
dmitr@(ﬂmleamretlss 14)‘@&@6%953@ aelhamtlgm 2 gx@uE@géaheéO -15 mice

ﬁ)@g? ﬂl@réfeﬂtngfaﬁe&glrraﬁ&f)ﬁnzgﬁlt@t %ég? ﬁﬁﬁﬁH'rﬁéan?bgmahﬂ frumor
S |

VPIe561 T S0d PRE PR heisp SRR On e B et oraly

@Bcé B lab ‘d%uﬁi&lﬁ&bﬂﬂﬁe 3% gelatifi¢ G.QS%aN €Cl hﬁhﬁm&fdmmlstratlon

P Y R T

aftlexuttlagmg, amd] c&yredptsutaumt,ﬂ flgr Z@ﬁanﬁeeﬁnwadayr of Pl yioidy., The

gulyc%%gn% Qus \C[ﬁﬂﬁ&rgbhﬁn s a2/ %&Hﬁeé | KBce %‘Qefd bls@artm }17r1or to

orires are exanp , hatu
@andmlepémd i twes dlmmws (length algcbm dth} yeipg agrelgcirgpicealiper.

(F:’fgl're]y@ln%?grbg etplsl rhz!ﬁ‘i‘f fﬁ%rgfﬁacral'ﬁﬂ‘a@éﬂe luﬁﬁg e ffBﬁﬁhEal Wﬁlm ] =
Sleaih P) 3 Wi (PR O SPm v 5 Rodien. Bk el et of ol

%ﬁirﬁﬂ@ﬂtrécorﬂécbe\t(léa%ﬂf\ﬁce wadldys Fimilyvartlyd egl ofthe smdpthetumors

press ffers,, maski ng agents or antioxi dants.
?ﬁﬁ?Pgﬁ%iﬁ Weleai n still ot her t herapeutical |y

val uabl e substances Preferred pharmaceutica

F:[%@ngﬂg !uggss ?&BFEHE %c? tlfxpﬁwg AIPM&Q}GH‘?%II&II%QL&&ICEIHY acceptable

anul at1 on urin
rltscaaihecused as Mediments 4.g. ip the c&ﬁ%joaplaqrxala@?m gqraposition.

Wﬂe%}ﬁ%hééuﬁgal%hﬁfosﬂ%ns R bk hiﬂrrﬁﬁi@ﬁ:b@de&aﬁ? ég) Oiﬁ thd form of
Pass the ul e

bl oR R e e a#A% TOOH R PSR L o P D B lgions
Sdilshé}ﬁlnﬁoﬁi eftfe. adiinGapsivh eafroicnidvat, iatso: ettt na:r:ﬂaﬂg e.g. in

Pr o
the i':orm ofesupposrcones, or parenterally, e.g. in the form of injection solutions.

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

natural or hardened oils, waxes, fats, semi-liquid or liquid polyols and the like.
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1. Mx itens 1, 2 and 3 in a suitable m xer for 30
mnutes. 2. Add itens 4 and 5 and mx for 3 m nutes.

W@2005/093388 nt o a suitable capsule. c¢) M cro SuspenBPmns/002310

1. Weigh 4.0 g gl ass beads in custom nade tube G. 25,
4 cm (the beads fill half afjgt-he tube). 2. Add 50 ny
conpound, disperse with spatulum and vortex. 3. Add 2
m gelatin solution (weight beads: gelatin solution =
2hé phavichcettidablompositiéis candmuredper, corethinmirederiantifres, boltlmiizers,

light protection.. 5 Prepare_a_count a f

siePiblert, ORERE' Bpts, empl R SoPeRS, oty Refirnflsy WIS for

sanyingsthesesardiesprapute badferso umasking gonts)or antiokidantse fChey can
| onyf A dayehscRf filter (100

%Qgﬁé@é@lo{tﬁptﬁgﬁg@} c%ﬁ%l\i%é ?’% § ?eci pi ent vial by

centrifugation at 400 g for 2 mn. 8. Myve extract to

PREEHEd PRarfiakdltREY con$hosRPE W mprisdhe Jollwihg:s nal |

vol unes (here 1 m steps) until final volune is

reached or extract is clear. 10. Fill up to final

wpiratster Poritulgtdratwen gamaldtiompgeni se. The above

descri bed preparation yields mcro-suspensions of the

unde nf fornmalAa 1 A vt h nart
AT U A4 LA YA mean L@, I\ vl

olo ot z2ac hat vwaan
AR =4 Tt o T T C ST 2SS UCTVWCTTI 1

ateth 1(ngrediefibte suspensi ons paMe/wbletabl e for oral

PPl GBI AGToGRADA- AR5 N L3P | 1) H0vO asisa

it BT oA oo H H
UCoCT i oCU aiouVv<Ce, veurocaimeTit curmranriiri

2or myl leactosd oAnhydrieas naPdit | &2 | y1Gccepitibl e s@ald0
ther eofqiandaReliiig/cpREY 1 cal |y inprt cafrier are also

at—object—of —the present T nyentT P, —as[ TS a Priocess
Bor t|h¥pRXpEuRrFosclatipized| BonplPses bPi ngi ngl The or
nor e \cQiERpPoRdedf fornula 1A and/or pharmaceutically

acceptapte sal1s o, 11 desiLfed ne pr. nore o her
ther nMﬂ&rPEXEtPLn%%‘]}%}BEe suba?anke® in 5@:_ &)

7

5. Magnesium Stearate 1 1 1 1

Total 167 | 167 167 831

Manufacturing Procedure:

1.  Mixitems 1, 2, 3 and 4 and granulate with purified water.

2. Dry the granules at 50°C.

3. Pass the granules through suitable milling equipment.

4.  Additem 5 and mix for three minutes; compress on a suitable press.

b) Capsule Formulation:

Item | Ingredients mg/capsule

1. Compound of formula (I-A) |5 25 100 500

2. Hydrous Lactose 159 123 148 -

3. Corn Starch 25 35 40 70

4. Talc 10 15 10 25

5. Magnesium Stearate 1 2 2 5
Total 200 200 300 600
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gal eni cal adm nistration formtogether with one or
nore therapeutically inert carriers. In accordance

WOWRE0/094388 | nventi on conpounds of fornula |-A aBCTEP1005602310

their pharmaceutically acceptable salts are useful in
the control or prevention ofigiLl | nesses. Based on their
HER- si gnal | i ng pathway i nhibition and their
antiproliferative activity, said conmpounds are useful
FRhuficaua Progedire:t r eating proliferative diseases and
condi tions such as inflamatory diseases, e.g.,
rheumatoid arthritis, and in particul ar, oncol ogi cal
tli sehiegemsdh2 asl Tancetitable thiemsios 36 minniesal s

371 40l 8 B o Pt €St cancer
onc

, ovarian cancer i al or lung cancer
pancFidldnfon sutablecapsied gast roi nt esti nal cancer such as
col on cancer, rectal cancer, and stomach cancer and
sai d conpounds are furthernDre useful for the
ﬁ%kkﬁ@ﬁ?ﬁﬁnﬂPncorrespondlng medi canents. The dosage
depends on various factors such as manner of

d I
0B BRER R P AR R 20k M G
prahedé:&)the followi ng preferred enbodi nents: (1) a

r oLe ds of

Porsir 0 i poblbulB MhREe il Pard) R e I8
Borbdt? ml galatin selutipmi wegghiheady: g%ﬁa% slBtpR e VOrtex.
foradyl ad whp 1h(aﬁl%§1hﬁfm%11 for BBl prBREtbA.Cal | y accept abl e
exci pi ents; q n&%e Ical conposition as
aefgrﬁﬁﬁeéﬁe\}’étefb?a "ﬁ’ 0 tion of tunor growth; (4)
EhQ\/IﬂB forof hews, 20/s s Retohpalir(fts soinef mbnnaheeslupﬁtonﬂhours at

ﬁ%§reatnent of cancer; (5) the use of one or nore

éﬁnds of fornmul a I-A for the manufacture of
ﬁedmmme ntspengi6n frome beads withdwe layersnof ilten MfHubalg asf a filter

f or t r
i Lol BV kBl CaL i agp g i
8. Move extract to measuring cylinder.

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

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

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

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

Medicaments containing a compound of formula I-A 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 formula I-A 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 compounds of formula I-A as well as their

phermaceutically acceptable salts are useful in the control or prevention of illnesses.
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The foll ow ng exanpl es and references are provided to
aid the understanding of the present invention, the

W pawe/0s38pe of which is set forth in the appenPE@dEP2005/002310

claims. It is understood that nodifications can be

made in the procedures set_hgrth w thout departing

fromthe spirit of the invention.Exanple 1

4-[4-(4-1m dazol - 1-yl-butyl) -phenoxynethyl ]

Basell 2c(n§1 4hpie nHEELsigfaumf fpam?]uap hiehiHifien \endly fheir aspodlierative

i). 1-(4-Bromo-butyl)-4.net hoxy- .

e PP T B T g b0 e tpb oAt Bcoses

o] aomditibn enchf asdinBemynAtory2disersds) egnghewnatoid arthrifigsand in

o B - hab RN incididd, b

ftted0 pRoiblley cickaptl fieh &rcaflt AT ADKRR, Or LA incklich, but

not bmitad 40.rbreest Icamcer-depkemit. Qverian [ransesalionehiah P fupgFancer,

Pﬁ&r‘g@@tc‘ggc&paﬁcﬁfgis;t%é%t%{tinﬁgﬁantcéloﬁﬁhtﬁ d@lorf@ﬂiceld réddal cancer,

.1. an ropped. a wi t.hin 0as e :
s ifomarh SRR ats ARG 1 DG i e oF Ghegroduction
8P kdrrdspAndingraedichuéneThe d2@@e repditds an tvhrieus fagind yuch as
r epar saolution of Q.17 ' B, 0. 267

8’3(’ € efdmlﬁus L PRFAS a}gﬁgﬁéﬂﬁ‘? nd;{ﬁahglg |t%)f ng was

continued for 12 h at r.t. followed by the addition of
24209 i | gfshd tigRn BNGwRAR0 piferred

é§g§%hg@é%a#§.ﬁ# e mg?ggk% ag%b gﬁg%?rgcted tmﬁcep ore

winbhdmEends: et hyl acetate, all organic phases were
conbi ned, dried over sodium sul phate and evapor at ed.

e resul ti il was. fractjionated by.vaguum
e o reaesssict egpmityud Fogipoghds of ToMua LA qiga salt
nbar théregf 1-[ 4- (4- Met hoxy- phenyl ) -butyl]

-1H i mdazol e A m xture..of 3 . 0
(2 aopbiatisteg St dofidlag ohed of TRbde campounds of
mol Yoimild alz4) @getherwity pharsiasewiinelly agreptableicsaiPicats de,

60 Ja nag&i ; Hhibition of
gg’)rret lfa-}gj-ag%t an o%o sml’@a%g%ﬁ? ga ?E?ﬁ%ﬁ%er 7 hl.tlon ol tumor
Sol verowthaere distilled off, the residue dissolved in

?&j"ylth@(ﬁ%& JFrHmaNEt ¥RsHeempbhidsnes &frmulX YiAgooer traatehent of
renmoval of solvents in vacuo gave 2.0 g (58% slightly
col ofPBe i | .

(5) the use of one or more compounds of formula I-A for the manufacture of

medicaments;
(6) the use of one or more compounds of formula I-A for the manufacture of

corresponding medicaments for the inhibition of tumor growth.

The following examples and references are provided to aid the understanding of the
present invention, the true scope of which is set forth in the appended claims. It is
understood that modifications can be made in the procedures set forth without

departing from the spirit of the invention.
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MS: M= 231.2 (ESI+) 1H NVR(400M+z, Dg-DVBO) : d=
1.45(quintet, 2H CH2-CH2-Ar), 1.68(quintet, 2H,

WERRsQY$388 m dazol e), 2.51(t, 2H, CH2-Ar), 3. 71¢GT/EB105/002310

OCHS) , 3.96(t, 2H, CH2-imi dazole), 6.83(d, 2H,

-/5 H) 6.86(s, IH imdagole), 7.07(d, 2H,

'-/6 , 7.13(s, IH imdazole), 7.59(s, IH 2-H,
| m dazol e) iii) 4-(4-1mdazol-1-yl-butyl)-phenol 1.90

1€p nmmol) |-[4-(4-nme
en I m daz 3 247

%‘%@%ﬁ&é - Bytbuthmberdenatyl AL Pelln s b,

plenyl)-vitigd]-okadole € was cool ed to 00C, 23 m of 4 N NaCH
added, extracted with toluene and the aqueous phase
ad] usted to pH = 6.3 by addition of 6 N HO. The
1) ds(4+ Briomp-puiabi-pimeghexyvkenzénp| at ed, washed with et hyl
acetate/ n- heptane 2:1 and dried. 1.2 g (679 slightly

el |l ow powder. MsS: M= 217.2 (ESI+
é@em@pg ﬂ@E:Gg}glAag’éq@ﬁqt\lpgﬂ)y agﬁ.}ngé,_(@? r@ﬁ&-bml}ioamsole to a mixture
&f G8ayi (4.20 , méhl, ndekRBesidth 2tuirfing@azeide)100 zmisorlﬁP szoo ml 4-

L e 2 2 0388 B B 0 i

Raidthin- Hflux7tehffesatute, Theriremmrioh e1)1,1xt17r66®(as heated go Hieflux for

OBkl ahTierhbed An0°Conithin l b to g sred soution
piepareddychixBigARo¢ g (273 BmPei0) mo;)) 1,4- df\éromo-butane in 200 ml THE

fadentahlyakoah @b Q@Oé;%@@ﬁ%&ﬁ@@ a6id 0287

eridi.ne and

Oy in \aﬁgnlk?;ﬁﬂ: §grrmﬁ ek Cferér&%flaf% hat £ ?‘6%511 g‘Y the
di@nibA ef Q@)’ﬁl OPATRIY% aﬁﬁﬁ&ﬁdn{ hlbride sBheioreant 200mhéthklucetate.

S O r t d 60
HEF Flicise g Rrgebaer el et S ee il o] Whpds Phses
mﬁﬂcmﬁlhech _drizdteves satidmdnitd and/eeporatet. TheGGulting oil was

Fafh ot th et it D8!S AR YAARPEMAS mbar.

DgDI\/ISO) d 6.69(d, J 15.8 Hz, |H 2-H), 7.65(d, J=
lii-1ﬂ4@4M&tHox§ipﬁanyl)zb§t%'{]slH—‘Hﬁida‘ibl‘eSF5) , 12.7(br, IH,

A mixture of 3.65 g (15.0 mmol) 1-(4-bromo-butyl)-4-methoxy-benzene, 1.02 g
(15.0 mmol) imidazole, 2.74 g (16.5 mmol) potassium iodide, 0.60 g (15.0 mmol)
sodium hydroxide and 20 ml 2-methyl-2-butanol was heated to reflux for 7 h.
Solvents were distilled off, the residue dissolved in ethyl acetate and washed with
water. Drying over Na,SO; and removal of solvents in vacuo gave 2.0 g (58%)
slightly coloured oil.

MS: M =231.2 (ESI+)

'H-NMR(400MHz, Dg-DMSQ): 8= 1.45(quintet, 2H, CH,-CHa-Ar), 1.68(quintet,
2H, CH,-CH,-imidazole), 2.51(t, 2H, CH-Ar), 3.71(s, 3H, OCHs), 3.96(t, 2H,
CH,-imidazole), 6.83(d, 2H, 3’-/5-H), 6.86(s, 1H, imidazole), 7.07(d, 2H, 2’-/6’-H),
7.13(s, 1H, imidazole), 7.59(s, 1H, 2-H, imidazole).
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199F- NMR(376MHz, Dg-DMSO): d= 63.5(d, 4F),
86. 3(quintet, IF). v)

w@2qod09388 af | uor osul f anyl - phenyl ) - acryl am de TRCHEP2005/002310

suspension of 5.70 g (20.8 nmol)

3- (4-pent af | uorosul fanyl - phenyl) -acrylic acid in 30

m tetrahydrofuran and 0.21 ml N, N~di net hyl formam de
a solution of 3.47 m (27.4 mmol) oxalyl chloride in

fi) Q-qnlrﬁlqaidhyﬁmﬁqdb@hems added dropwi se at 00C

within 10 min. Stirring was continued at 0-50C for 30
mn. and 3 h at roomtenperature thereafter. The

106l (8]2!5gn3101)Lﬂt-[4}(14 -nesheyeptedyl) doy 508-agdarolamd 2hed (247

%nqa? 4@6/ ) Qo&ssh rQbroErﬁc ghé;\%{r@ s@grecﬁgt_?% fhf %0 ﬁn?hé grgxture

ousanmoni a uti on e pr eCl pl tat

s deolwéé;o @oCJ &mldof 435 NaP RijadH edvogriiiacigd Vi dplugpgeand the
4 qul aé];iltad %eE t:o][‘ Mac,ugg ) %Hglti%nlgf ] l(algﬂi%l The resulting
- Su e am de

DTRbAR ey 5Oloteg: pgben Witk ARt R OVE s 2 dricd. 12 ¢

786\ diehtdlFydwipdvder] H, 2- H) | 726(s br, I'H NH),
&4@%‘5 inylswgpmerm 3-H), 7.66(br, IH NH,
7.78(d, 2H Ar-SF5), 7.93(d, 19F- NVR(376Miz, Dg- DVSO):
@Mi(ﬁilﬂ(l@ﬁ)% 8(quintet, IF). vi)

| ]

> 2 D?-DM 5_ 14%% rrt)et 2H, ﬁﬁz CHz-An), 1.68(guintet,

@H( @Ezfﬁlﬁmyp)dazole), 2.50( t 2H CHz- r),396 (t, 2 CHz—lrmdazole) 6.65(d,

31 4~ RseJH)atst@r @HUinﬁlaaadle)pbemcd )zHagr-)sd 4{91 da6(s2187irflidazole),

acetone tol uene were
&éﬁ@) é{PEW%F%ﬁg %ﬁ%ﬁiEF8$ﬂiz h MAth cont i nuous
renmoval of water by use of a Dean-Stark trap. The
( xt ur evapor at.ed and purified by
Bﬁ% Qﬁﬁ%&%@ﬁﬁ?mﬁﬁuﬁfP?e Qé?ﬂ{ingnt hept ane/ et hyl
acetate 5:1). Al fractions contalnlng t he product

FoBa AR ﬁg?z%‘ {31? pis Zﬁ%‘t&ﬁﬁ%ré&ﬂ e }%Meh]y@e,ni 42 g (233

exane material 1so g
mmp}) @nal@mc aeide@20 g (21.@ nyme merldlne and 10.0 ml pyridine was kept at

Fetfeld Q:rxﬁ%?&ttﬁx‘)él ﬁI%ﬂ[C%TE(ﬂf Bﬁﬁlc&f develophtent tanyd phanyThe reaction

- Vi nyl -oxazole T 34 Al 4

FWCNW("H@OWG DPFO tiony.0 ?41]0%‘) fr‘f lcgz ﬁngcﬁibﬁﬁ 19 H)Cl The
réfithte s iselited, Wadhdd dwith hvaterCithen %7.1&4(ﬂhep’éhlﬂﬁ il Bied in

vacuug'n at id_lC Yis el%izglﬁ "(90%) 3-(4-pentafluorosulfanyl-phenyl)-acrylic acid.

MS: M = 273.2 (ESI-)

'H-NMR(400MHz, Ds-DMSO): 8= 6.69(d, J= 15.8 Hz, 1H, 2-H), 7.65(d, J= 15.8
Hz, 1H, 3-H), 7.92(s, 4H, Ar-SFs), 12.7(br, 1H, COOH).

YE-NMR(376MHz, D¢-DMSO): 8= 63.5(d, 4F), 86.3(quintet, 1F).

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

To a suspension of 5.70 g (20.8 mmol) 3-(4-pentafluorosulfanyl-phenyl)-acrylic
acid in 30 ml tetrahydrofuran and 0.21 ml N,N-dimethyl formamide a solution of
3.47 ml (27.4 mmol) oxalyl chloride in 5.0 ml tetrahydrofuran was added dropwise
at 0°C within 10 min. Stirring was continued at 0-5°C for 30 min. and 3 h 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
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Vii) 4-[4-(4-1mdazol -1-yl-butyl)-phenoxynet hyl ]
-2-[2-(4-pentafl uorosul fanyl phenyl)- vinyl] -oxazole

wW@2008/0938% 0. 100 nmol ) 95% sodi um hydri de wer e PCTWEP2008002310

a solution of 216 ng (0.100 nmol)

4-(4-[1 mdazol -1-yl]-butyi)-phenol in 5.0 mM DWW and
stirred for 15 mn. 346 ng (0.100 nmol)

4- cHor onet hyl - 2- [ 2- (4- pent af | uor osul f anyl - phenyl ) -

WinAydrlia Soladen. Thagsrecipitiietaalid vadsicollédng, Wﬁﬁddmmﬂdwater and n-

e d t I
E¥Pér&$%??%fi@e@vs§ A B L e BT - 4 e iyt
phéet)-a@ylamide. m rret hanol and wi th diethyl ether.

Yiel'd 411ng (78%. M&: |v|2;| 5%164220}(—58' +) 1H NVR(400MHz,
CDCU) intet, “Ar), 1.69(qui ,
DA N@Hrﬂﬁr&(ﬁsldr;,z PEESID) 52(t, 2H, CHe- )Ar) 3. (le(“t " gtH

%Mm@@mh%) D 4)1@% &6=21. 7@% ksr 8187381, 2LH), 7.26(s, br, 1H,
AR [ N P AT O SN

YHORESHY)., 7. 60(s IH, 2-H, i m dazol e), 7.61(d, IH,

g7l 0l ek ) ety 79

2-{I [4-(4-{2-[(E)-2-(-4-Pentafl uorosul fanyl - phenyl)-v

A AR o st R el

rhenyl) -butyl] -IHimdazol-2-yl}-ethanol Amxture

Qf103 6@59) dRel 5”(@] )entaﬂuorosulfanyl phenyl)- acrylam1de, 2 37 g (187
- (4= br buty n-gb x nzenﬁ( t2 %@1

P dichle A BA2E ) IORERS HTe Kep! %tieﬂg’f RETafR fpr 12

hotvah SdosiinLoas E8nodl 99 V@te(r.?@f Esemjf) h)DmeI$turh hyplr Thé denction

and, 15 m 2- | -
0% s GaRBLL 8 LT PRI gk Sl sd Ren
thieptant/etyl iaretatel ibn dllafractions odtaiming thatp@@ducAfweéqa evaporated
QBX'%Q r&Ydile Mﬁ?ﬂ?yqo rnﬁrﬁgeﬂ%naﬁ’é tﬁ@lc 15 ed TaN&SHGsdidIEd by

residue was stir tate | sol ate

ditratiant rdriedend-40as h el t%Chbﬁymeé%@e{?e( dpet %lﬂoé‘ansudl fanyl-

@ﬁﬂ 3’“@ _&kak58% . MB: M= 275.4 (ESI+). ii)
Hydr oxyet hyl ) -i mi dazol - 1-yl]-butyl}-phenol

MS: M = 346.1(APCI+), 344.2(APCI-).
'H-NMR(400MHz, Ds-DMSO): 8= 4.72(s, 2H, CH,Cl), 7.35(d, 1H, =CH), 7.62(d,
1H, =CH), 7.94(m, 4H, Ar-H), 8.23(s, 1H, oxazole).

vii) 4-[4-(4-Imidazol-1-yl-butyl)-phenoxymethyl]-2-[2-(4-pentafluorosulfanyl-
phenyl)-vinyl]-oxazole

25.0 mg (0.100 mmol) 95% sodium hydride were given to a solution of 216 mg
(0.100 mmol) 4-(4-[Imidazol-1-yl]-butyl)-phenol in 5.0 ml DMF and stirred for 15
min. 346 mg (0.100 mmol) 4-chloromethyl-2-[2-(4-pentafluorosulfanyl-phenyl)-
vinyl]-oxazole were added and stirring continued overnight. After addition of 10 ml
water the resulting precipitate was isolated and washed with 2 x 10 ml water, 2 x 10
ml methanol and with diethyl ether. Yield 411 mg (78%). MS: M = 526.2 (ESI+)

'"H-NMR(400MHz, CDCls): 8= 1.45(quintet, 2H, C_I—lz—)CHz-Ar), 1.69(quintet, 2H,
CH,-CH,-imidazole), 2.52(t, 2H, CH;-Ar), 3.96(t, 2H, CH,-imidazole), 4.99(s, 2H,
OCH,), 6.87(s, 1H, imidazole), 6.94(d, 2H, 2’-/6’-H-Ar), 7.09(d, 2H; 2H, 3’-/5-H-
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2.40 g (8.75 mmol)
2-{1-[4-(4-net hoxy-phenyl)-butyl]-IHimdazol -2-yl}-et

whamshozassl 9 ml (81 nmol ) 48% aqueous hydr obr OPCTVER2D0E002310

were stirred at 800C for 12 h . The m xture was cool ed
to 00C, 23 mM 4 N NaOH addedq-extracted with tol uene
and t he agueous phase adjusted to pH = 6.3 by addition
of 1 NHCO. The resulting precipitate was i sol at ed,

Wels e (&, vm eumcltalzblmtms antHewviwyl-Hc e 1Ahd2-d,i imtidazole),

éﬁﬂ% Bhairicll, e o Biey PR I gt AR, 18

Gxizole)2 - |mdazole) 2.48(t, 2H, CH2-Ar), 2.73(t, 2H
CH2- CH2OH), 3.68(q, 2H, CH2OH), 3.88(t, 2H,

CH2-i m dazole), 4.76(t, IH CH2OH), 6.65(d, 2H,
Bxample2 H), 6.74(s, |H imdazole), 6.95(d, 2H

3. {11 2. (2.1 [ (B)-R0USPentdtiudrsiuliR Al shenyD-vig{lMoxadoH4-ylmethoxy}-

Phg};%[ i&“‘@’ﬁ -YB-imiqazob2-wletenol af | uor osul f anyl -
rhenyl ) -vinyl]-oxazol -4- yl met hoxy}-phenyl) - butgl]
O 0

ﬂ& l{njxth?e m&?%‘i{ %%:5{%1 L -IS‘I%RJ-bh yLd- M&&Ymm@&ob 52 g

tlrre 168
Mﬁﬁ )nmoléhz 6}]@@‘{1@%2{)1 2= )ze qnol 2 74 g (165 mmnE potassmm iodide,

PR AR ?ggflﬁlgml St)ﬁ{ﬁﬂl h?%‘x%@jtﬂe)an&llm)iﬁ]] 2- me&z;@izebmna veed Ghested to
ontl nueaq ,a ver nl I

sl o1 Zoh SR Nt Ao piis therTeRgHs duslsid dp dolggne and

fmkﬁdﬂrs&ﬂh waltdr eﬂftanﬂymgmv%r Nd, 360 amklrrenmvaiglfaplvyntem vacuo the

S o o R PR SORS. feachh By Tl Wi duich et

hc&dt(equddtled YE:H,ZQZHQ(@‘?@»N) 1.65(qui ntet, 2H,
CHJ-CHa i mdazole), 2.53(t, 2H, CH2-Ar), 2.74(t, 2H,
3.69(qg, 2H, CH2OH), 3.89(t, 2H,
MMmHéMF§§+)4 77(br, IH, OH), 4.99(s, 2H OCH2),
675(s IH, imdazole), 6.95(d, H 2'-/6"-H Ar-H),

ALCRURLEOT TR T

4H, Ar SF5), 8.24(s, IH oxazole).

2.40 g (8.75 mmol) 2-{1-[4-(4-methoxy-phenyl)-butyl] -1H-imidazol-2-yl}-ethanol
and 9 ml (81 mmol) 48% aqueous hydrobromic acid were stirred at 80°C for 12 h.
The mixture was cooled to 0°C, 23 ml 4 N NaOH added, extracted with toluene and
the aqueous phase adjusted to pH = 6.3 by addition of 1 N HCL. The resulting
precipitate was isolated, washed twice with water and ethyl acetate and dried. 1.71 g
(75%) yellow crystals.

'H-NMR(400MHz, Ds-DMSOY:; 8= 1.47(quintet, 2H, CH,-CH,-Ar), 1.64(quintet,
2H, CH,-CH,-imidazole), 2.48(t, 2H, CH,-Ar), 2.73(t, 2H, CH,-CH,OH), 3.68(q,
2H, CH,OH), 3.88(t, 2H, CH,-imidazole), 4.76(t, 1H, CH,OH), 6.65(d, 2H, 2’-/6’-
H), 6.74(s, 1H, imidazole), 6.95(d, 2H, 3’-/5’-H), 7.00(s, 1H, imidazole), 9.12(br,
1H, PhOH).
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Exanple 3 [4-(4-[I1,2,3]Triazol-I-yl-but-I|-enyl)-
rhenyl]-{2-[2-(4-rentafl uorosul fanyl phenyl) -

WO 00p09538% azol - 4- ybnet hyl }-am ne i) PCT/EP2005/002310

(4-1o0do-phenyl)-carbamic acid tert-butyl ester
4-1odoaniline (3.28 g, 15 mmyl) is dissolved in
anhydrous THF (70 m ), cooled to 00C and treated with
['ithium hexanethyl disilazide (IMin THF, 30m, 30

iii’)D|2){1 [Af(ue{a NB)-2ri(AgPérmafhaaoslfanpkphdnyt levidil toamzol Hut y |

di THF (30 ni

L C3ime %é}mlé IR AL ARG TP (50 1)
reacti on i's quenched by the addition of sat. NHACI

%P %r% @a%’ mh{bp o DG PR RIel Wers Rz@ﬁ Q& ‘5‘10@1@1@&’@91@@ %g (0.50

fter concen atl on rroduct

pumol) #dld-18 ;A%H%hﬁxmm}mn 2 nlaY y %’Qé?t R -0 ml DMF and

gcg@%@: g(rn?entsanﬁn& 1)6y1 ahgli n(@ 504- hﬁﬂ@l@he@)thlbrorﬁaﬂhblam 2-(4-
|

n i 3. 70 %
R IR S A R e‘?’%gﬁﬁ‘?‘iﬂ( léaﬁlg fugfl at .t
Svdin{ghf. Bter hdfitidlyRf (16 Ol Wdtizr, the E}]su[bl‘v@@reapl:tat& WAE ﬁltsred dried

»[153 gk IFFd(BE)( §?‘Prn?@§9%rf19 1?3701g ‘3%1 u% H%th Eny ?t)gte%%gt# )g F‘ﬁ)l égg ga#n)’e 133

ary (@7%e rtmopplious negerql. A sol ution of

I -but-3-ynyl-1H[Il,2, 3]triazole (0.76 g, 6.3 mMmol) in

anh){\?rous THF (50 rr1) is treated with 9-BBN (0.5 Min
2‘757@1@51"1?3 8 mmol) at 00C and stirred for 2 h.

THiNMR(IOMElZ] B AM80)13 25 QuikiteQ RHY fCH,-CH,-Ar), 1.65(quintet,

e ST i o
aﬂu@ﬂ;_&@wptﬁmu QH, GH pivnidbl) 3477 6r31H OH)8 49%waH), Q@H,),
S R g 2 B oun( 20T, 0K AL O gt 7 08e

0 toom at'ure

RERG’ -8’ )H-u’sr),a7diféd, bHdeM]eHéd él(dohHeWB’]aﬁt)ae%9%m>HlH AxSFs),

20 n1) The organic |ayer is concentrated
\é@g&r I111{e{ 8r5§e ‘product purified by flash col um

chromat ogr aphy (ethyl acetate/heptane 3:1) and washing
Wihin ﬂ:lget hyl et her to yield

T B P B0 andh s ST ek GRRAT ©

phenyl)-vmyl oxazol— 4-ylmethyl}- amme

i) (4-Iodo-phenyl)-carbamic acid tert-butyl ester

4-Todoaniline (3.28 g, 15 mmol) is dissolved in anhydrous THF (70 ml), cooled to
0°C and treated with lithium hexamethyldisilazide (1M in THF, 30ml, 30 mmol).
After warming to room temperature di-tert-butyl dicarbonate (3.27 g, 15 mmol) in
anhydrous THF (30 ml) is added dropwise and the mixture stirred for 2 h. The
reaction is quenched by the addition of sat. NH,CI solution, the organic phase is
separated and washed with water. After concentration the crude product is purified
by flash column chromatography (ethyl acetate/heptane 4:1) yielding (4-iodo-
phenyl)-carbamic acid tert-butyl ester as a tan solid (3.37 g, 70 %; ~10 %

contamination with di-tert-butyl ester).

MS: M = 318.0 (ESI-)
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solid (0.65 g 33 %9. M52 M= 315.0 (APl +) 1H NWR (400
MHz, CDCM 1.46 (s, 9H), 2.71 (q, 2H), 4.50 (t, 2H),

wW@2@®9/093388 | H), 6.31 (d, IH), 7.22 (d, 2H), 7. 3BCT/EP2005/002310

2H), 7.69 (s, IH), 8.12 (s, IH, 9.34 (s, NH iii)
[4-(4-[1,2,3]Triazol-1-yl-bpg=1-enyl)phenyl]-{2-[2-(4-
pent af [ uor osul f anyl phenyl ) -

vi nyl ] - oxazol -4-yl met hyl }-arni ne A sol ution of

FANMRI(40@M 4 [DAZOMSIO)y b= hur-(k- By I7 29 (ALIH), 7-537adh 2T, © .46

QCINSJ rt-butyl ester (0.135 g, 0.43 nmmol) in
thyl formamde (3 m) was treated with sodi um
hydrlde (0.012 g, 0.47 mmol) and stirred for 30 mn at

@m‘l' ﬁr?ﬁ@t‘[# ?&el Y@'{ - en?%ﬁﬁl g%ld zlacn%/c jd terté‘%y'i"% ¥

yI]- oxazol e (0.149 g, O 43 mmol) and stirring for 12
R sbidGioh SRFIHUN- 18U Fl@@ﬁﬂaﬂe o @ @Cﬁ thil) ﬁifan@l &dus THF

(58 D1 tragec Vb - RN G0t Ml et 02r7;ﬁt LNl 828 38 anc

gitrddafr PRATERARAIEAS bdded 1o ¥ 36kudiowi ofl (daddc-lphéﬁyl) -carbamic

L(‘{lé (tf:ré b(u&ylp@%}ra : %a;ég % Srapwmll?gﬁ%’qhi 25 81y| bR h;f ki mmol) and

aquephy - pocasoim dearbomsttdry (M.c drxpami,c 188i domebt ipudyN-dimethyl
orm%%mé? EE)%%T:%) an@étﬁ&d%? 2H 90‘*@ Cﬁ@ @Eﬁ%n%t Rk Sture

e cru Cc est

sifny]r aastite (LOR m)sis addedgmd; rﬂaﬁfsphléaoaafefénapfe Aathyvatst z?yP(éHemD
Tﬁé Qf a‘ﬁf‘c lﬁgﬁr]m cEritefirited th%h@ cﬁde\fﬁb@tﬁc’c(}ﬁ@lﬁéﬂ)by%lsﬁ column

TR e
§43(143"[ Bb 8lria¥sisirdcbust I—&aﬂppbény@nchrbmmid tattelolitylTdseer as beige

u ro was purified by washing with ether
’r‘f@\é@g CBJM?H hanol vyi el di ng
[4 (4-[1,2,3]triazol-1-yl-but-lenyl)- phenyl]

Iuorosulfanyl phenyl ) -vinyl ] - oxazol - 4-
521\% ﬁ(lﬁ Oqaﬁﬁ); 117 rTg, % as a vyel ?/olv s)él |Zd
m_@mwl\l R Nz BH e VG, .88 Am, 1),

634 (dzﬁle) Gt (@W@B (d%l?g 7(69 (s am @&meng 447 (s NH)
2H, “friazol e), , 6.17-6.
(m 2H NH, =CH Ar), 6. 58 (d, 2H 3' -/5 H-Ar) 7. 08

(i) [AH4-[2,2;,9] BriatdlAryl but-13dnyl phehil]-{2-[2- (4—pentaﬂuorosulfany1—
phenyl)-vinyl]-oxazol-4-ylmethyl}-amine

A solution of [4-(4-[1,2,3]triazol-1-yl-but-1-enyl)-phenyl] -carbamic acid tert-butyl
ester (0.135 g, 0.43 mmol) in N,N-dimethyl formamide (3 ml) was treated with
sodium hydride (0.012 g, 0.47 mmol) and stirred for 30 min at room temperature.
After addition of 4-chloromethyl-2-[2-(4-pentafluorosulfanyl-phenyl)-vinyl]-
oxazole (0.149 g, 0.43 mmol) and stirring for 12 h the reaction was quenched by the
addition of a sat. NH4Cl solution (8 ml). Extraction with ethyl acetate (3 x 10 ml),
washing with water, drying over sodium sulfate and concentration in vacuo yielded
crude [4-(4-[1,2,3]triazol-1-yl-but-1-enyl)-phenyl]-{2-[2-(4-pentafluorosulfanyl-
phenyl)-vinyl]-oxazol-4-ylmethyl}-carbamic acid tert-butyl ester (0.27 g) which
was used in the next step without any further purification.

The crude carbamic ester was stirred in a mixture of trifluoroacetic acid/methylene
chloride (1:1, 28 ml) for 2.5 h. Water (50 ml) wais added and the solution was
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vinyl-H), 7.55 (d, IH, vinyl-H, 7.69 (s, IH,
triazole), 7.92 (m 4H, ArSF5), 7.99 (s, IH,

wao pioamedsed , 8. 11 (s, |IH oxazole). Exanple 4 PCT/EP2005/002310

| -[4-(4-{2-[(E)-2-(-4-Pentafl uorosul fanyl - phenyl ) -viny
| ] -oxazol -4-yl ni ethoxy}- _p7-

phenyl)-butyl]-IH[Il,2, 3]triazole 25.0 ny (1.00 nmol)

95% sodi um hydri de were given to a solution of 217 ngy

ﬁ&tﬁ@z&ﬁgﬁg cél‘eftﬂr z{dd1t20n5 It §oldaﬂﬂ | cdrb()ﬁhaté) uTh¢ )orpirdadhyer nwas
red,for

%palﬁ]teélr gﬁﬁ]}eﬁwﬂ tuad SR r’f“ij*é?%%%‘fffl ?}?f(gdlﬁﬁp W B)urlﬁed by

whihingwithodtkervlollewed e dneihah d tyialding d4f(ér{ﬂ12rﬁdufdlzalt-1~wl -but-1-

B uﬁaﬁ!‘%‘%‘féﬁﬁ%%@&?‘z‘?t o SRS

aainer(15Amegs 52 Vo kas afygHoweolid-n. The resul ting

preci pitate was washed with 3x 10 mM water, 2 x 10 ni
nmet hanaol / ter di ethyl ether and dried to yield 440
M$: MeAdR4 9 EPHa title compound. MS: M = 527.0 (ESI+)
H%NMRS(MMMJ Ds-DMSON22 6H2(dhy PH, LI ECHFACHAL), 4218, (d, 2H,

SERFD: 1 2, By il ety GEH) S0l Al g1 om 26

NHp 3CH/A)s B158v(Y, BH7 3H0(-8-AZH,7. CB (d,@H, I-lAﬁ’)H?AJ%(él (d, 1H,

%,IHP, ())1 ef t‘ﬁ7 15% V%M%H I7?9 él{_g)@-yltlélligole)77 §é((§1 tél%l"'%;%}'“s) )7 99 (s,

8H26‘(a§016 1951 1% |0équ®<>anp| e 5
4-[4-(4-{2-[(E)-2-(-4-Pentafl uorosul fanyl - phenyl ) -vi ny
| ]-oxazol - 4-yl met hoxy} -
butyl]-1H[Il,2,3]triazole i)
@44J{qu)bmwyaﬂaﬁmirhamnmephmw-ﬁnymmazoau;-yhnethoxy}-

nSIl)of’ Efg‘ g’%tg%ﬁ%gﬁé ﬁgx;mgleZ]zene, 19.2 g (128 mmol)

SOdI um i odi de and 508 m acetone was heated to refl ux

E? Bﬁﬁe%ﬁt o Smﬁcﬁf 9§0{§ Qoﬁﬁﬂ?hf&ﬁié‘%éx@ fiyehRbe E@h@&h YES17 mg (1.00

Itat sodi um rom

numk)éd(%@l 2& Slitriszal-.of bunbphsnal g8 mHIME s g?lf 30 min.
bhe mQ'é)l(l/.@@trﬁmQY) 4-chloromethyl-2-[2-(4-pentafluorosulfanyl-phenyl)-vinyl] -

oxazole were added and stirring continued at 1.t. for 24 h. After cautious addition of
10 ml water the mixture was diluted to 60 ml by further addition of water and
stirred for 30 min. The resulting precipitate was washed with 3x 10 ml water, 2 x 10
ml methanol/water, diethyl ether and dried to yield 440 mg (84%) of the title

compound.

MS: M = 527.0 (ESI+)

'H-NMR(400MHz, Ds-DMSO): 8= 1.48(quintet, 2H, CH,-CH,-Ar), 1.81(quintet,
2H, CH,-CH,-triazole), 2.53(t, 2H, CH,-Ar), 4.40(t, 2H, CH,-triazole), 4.99(s, 2H,
OCH,-oxazole), 6.95(d, 2H, 3’-/5-H-Ar), 7.10(d, 2H, 2’-/6’-H-Ar) 7.35(d, 1H,
vinyl-H), 7.61(d, 1H, vinyl-H), 7.71(s, 1H, triazole), 7.94(m, 4H, ArSFs), 8.11(s, 1H,
triazole), 8.25(s, 1H, oxazole).
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vacuum di stillation and the residue distributed
bet ween water and diethyl ether. After drying of the

wor@anyssphase over sodi um sul phate, vacuum  PCT/EP2005/002310

distillation gave 34.9 g (97% of the title conmpound

as slightly yellow col ouredpgiquid. Ms: M= 290.0

(ESI). U

[6 (4- Met hoxy- phenyl ) -hex-1-ynyl]-trinmethyl-silane
e (19.8 nmol) of 1.6 Mbutyllithiumin n-hexane

{fﬁi U O i erps e ST bl Por sk bplaieory-
pheriyY)-Butyltall]-[ DRP|irianol80 M THF. After stirring for 1
h at -78C a sol utlon of 28.7 g (9.89 nmol)

- (4-1o0do- butyl)-4-net hoxy-benzene in nmMl THF was added
ﬁtl QQE’@QWHthﬂWWb@Wnued for 30 min. The

regct |hon hmgtu:re vvgsbal lowed to warmto r.t. overni ght

and, t hen e t [ hl

doniRom BB A O0r SAbaTEL | PP Sy TaReEne
11912 Q!IIZB ﬁ%ﬁol)f Qﬂhllu? tdd.&&emd/\léﬂe ot iaeetonw evassbetitednio reflux
LR TP S i S SRR R B
sdiamViirohode rémovietl by fibtwaticn. The ifitrate wss MH?P% offth¢ sadyents by
%@&? fls%’uél ngéﬁld:he QiﬂtﬂHﬁﬂEHQ%etwgeH WQE? a1|qh'|2heth 1 ether.
Aftepdrying @em)hasqo‘@g (spdlugHsu Me,Aya)cuﬁ@ (?Sqlgﬁgn gave
211"_9 Mof ﬁleai’tfe%rr@duna as él@hay Fllow cd1Sinedd lidtid.

iii) |-Hex-5-ynyl-4-nmethoxy-benzene A
m xture of 3.20 g (12.3 mol)
Ms: (M =m0laEgi)phenyl ) - hex-1 -ynyl ] -t inethyl silane, 50
m  nmethanol and 12.3 m (24.6 mmol) 2N NaCH was
stirred for 2 h at r.t. After neutralization with 13
i) [ & Kt-MEthoveyt plaemy])-lwasl-pind-fimethybsilangnd t he aqueous
phgse extrlact ed with diethyl ether. Drying (Na2SO4)
nd r
a enoval of solvents in vacuo gave 1. geOV%S ad%/a dgopque

dRd mit(188comadlied. |- B Nputyliigum pEgrhexa
at -78°C to a solution of 1.94 g (2.80 ml, 19.8 mmol) trimethylsilylacetylene and

2.39 ml(19.8 mmol) DMPU in 30 ml THF. After stirring for 1 h at -78°C a solution
of 28.7 g (9.89 mmol) 1-(4-Iodo-butyl)-4-methoxy-benzene in ml THF was added
at -78°C and stirring continued for 30 min. The reaction mixture was allowed to
warm to r.t. overnight and then hydrolysed by a saturated ammonium chloride
solution. The water phase was extracted with ether and the combined organic
phases were dried over sodium sulphate. Removal of solvents in vacuo gave 3.20 g
yellow liquid, which still contained solvent and was used without further

purification.

MS: M = 260.1 (ESI).

'H-NMR(400MHz, CDCls): 8= 0.15(s, 9H, Si(CHs)s), 1.57(quintet, 2H, CH,-CH,-
C=CH), 1.70(quintet, 2H, CH,-CH-Ar), 1.93(s, 1H, =CH), 2.19(t, 2H, CH,-
C=CH), 2.59(t, 2H, CHy-Ar), 3.78(s, 3H, OCH), 6.81(d, 2H, 3*-/5’-H), 7.08(d, 2H,
2-H/6’-H).
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d= 1.55(quintet 2H, 1.69(quintet, 2H, CH2- CH2-Ar),
2.26(t, 2H, CH2-CC), 2.60(t, 2H, CH2-Ar), 3.78(s, 3H,

w@a3)9s388 83(d, 2H, 3'-/5'-H), 7.09(d, 2H, 2'-P{BEPIP5/002310

iv) 4-(4-(4-Methoxy-phenyl)-butyl)- IH [1,2,3]

triazole A m xture of 1.80.g9(9.56 mmol)

| - hex-5-ynyl - 4- net hoxy- benzene, 1.86 g (28.6 mmol)

sodi um azide, 1.53 g (28.6 mmol ) anmoni um chl ori de and
#0 10HePblynyRs nkeaRbxyaberlzeb for 7 d with an extra
addition of 1.80 g sodium azide and 1.53 g ammoni um
chloride every day. After cooling to r.t. the dark
Aemdttinenofi.20 g El28asurdol t[6i( (dunetdiolephersh) -hext-rynal dirimethyl-
g 50%%1951%{53%1@&% OLORN £ PHARE) PRUBH Ghs QltFEd RADI MLt

fiorate vent resid

Msr sayialization Wigh Lpnd 29% Hel met] garggl, oea disled off and the aqueous

F)ﬁ?sferk%ﬂgétjea\@%ﬁf Hleﬁﬁrl Béﬂfér dpdafg a%'dﬁr'a(nﬂ feidvak¥f solvents in
nyl) buty azol e an 00

Haque-geve e 9F1 eB‘RFP?P‘)‘nC}I—I- [292 3] triazole
5-(4-(4- l\/bthoxy phenyl)-butyl)-2Htetrazole: Ms: M=
éiél%:éP%l )ES 231. 3(APCI -). 1.67(quintet, 2H,

) ]f 87(quintet, 2H, CHz-CHrtetrazole),
DEL); 63. 08Ffquiret, 2EHPCHeGHz6FE),, 1.69(quintet,
gﬁzﬁgg %%HAipg;%gt 2 Q@% =l 48 cHlar RHd iRy,

48040, CHL, B{FrdRy 7Hhich H)z’th/@’r})UI H[1,2 3]triazole: MS:
M= 232. 2(APClI +), 230. 2(APCI ) . 1. 50- 1 65(m 4H) ,
2. 53é triazole),

(4 @%@N ;lé‘bslié}% 2&1122%“1?76’1 . 7.08(d, 2H,

2'-16" - H) 7.5(br, IH, 5H-tr|azole) 14 15(br, 1H,

Wil 82 ﬁégcgf'%%s Zirmoth 1-RA0k 5 A R b RDENO 88 ¢ (28.6
1dh) (sddimt dvidey 1 5B er(98.5-thmol)l ammphiuim chigiide i 80 el ZAF was
#egt {[Jt 1558 Cfgxy gre Witﬁnérp eﬂ?a{ gdcﬂﬁ§n o '1f§09gl s@&m%pgﬁdg @hd9A.53 g

ust nent cone,

gmwnuﬁydﬂ@rxd@@egbdm }Aéwr C?ﬂalgaféfdetoﬂse f ?aC%ag mixture was
i GBite& between water and ethyl acetate. The organic phase was dried over

sodium sulphate and the solvent distilled off. The residue was separated by HPLC

on a RP18-endcapped column (methanol/water) to yield 450 mg 5-(4-(4-Methoxy-
phenyl)-butyl)-2H-tetrazole and 500 mg 4-(4-(4-Methoxy-phenyl)-butyl)-1H-
[1,2,3]triazole

5-(4-(4-Methoxy-phenyl)-butyl)-2H-tetrazole:

MS: M = 233.3(APCI+), 231.3(APCI-).

'H-NMR(400MHz, CDCL,): 8= 1.67(quintet, 2H, CH,-CH,-Ar), 1.87(quintet, 2H,
CH,-CH,-tetrazole), 2.56(t, 2H, CHz-Ar), 3.08(t, 2H, CHy-tetrazole), 3.74(s, 3H,
OCHs), 6.76(d, 2H, 3’-/5-H), 6.97(d, 2H, 2’-/6’-H), 11.5-12.5(br, 1H, NH).

4-(4-(4-Methoxy-phenyl)-butyl)-1H-[1,2,3]triazole:

MS: M = 232.2(APCI+), 230.2(APCI-).
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and the remaining sticky residue purified by
HPLC- M5( RP18, net hanol /water 7:3, pH = 2.3). Yield 170

wWorposBes MS: M = 218. 2( APCl +), 216. 2( APCI -) . PAT/BB{0N®002310

4H, CH2), 2.48(t, 2H, CH2-Ar), 2.64(t, 2H,
CH2-triazole), 6.65(d, 2H _2p-/6"'-H), 6.95(d, 2H,
ﬁl'H;IS'-;—D 5 7.58(br, IH 5-Htriazole), 9.08(br, IH,
Vi
41 INIVRI(40DNTHY, B-BMSQ Y 53] £.50-2.56(mA4K),)2:33¢t, 2H], qrheAn] 2.65(t,

B T o Rl R s o
7 3(1801HDH-trdazole) | I4-13(bR2 18], Ntz ol ~4- yl but yl ) - phenol

and 512 ng (5.06 mml) triethylamne in 5.0 m DW.
The m xture was allowed to reach r.t. overni ght and

¥ot-(eAbs| %3@@%&@@ wher@l. After distribution of

the residue between water and ethyl acetate, the

organic i ed d I t !

B SO B G i Db SRR RIS 1B na 15
&l 4eEhaty b’afbgr)ldg @ads/vdsga&egalt 8()‘1(9fiira?nle./Afedrfayljusanaitabq)H 6
B Ak W d Pt OB By R foncs
and Senmemating Sidky Cidduar yrifteddw HBLCMS(RBHB, methanol/water 7:3,

r &, 2H, CHR- Ar 2. 71(t, 2H,

%?3%81&))70“?%‘/, 'H o), 6?72(d, o 2116 -H),
6.97(d, 2H, 3'-/5-H), 7.05-7.40(m 15H, trityl). vii)
f1d: 41 18- M@+)2216 AARent)af | uor osul fanyi - phenyl ) - vi ny

-.0Xa
ﬁ-@hﬁt—s—@é@ﬁ 135 (me $H CHy248 (425 CHagy 2:04(0
7HS OHy- ﬁﬂzéa@), (O, DBYR’s/6tHH) MAtBd,i 218, 35 ellyiAGatba il H, 5-H-

f 90 ng (0.20 nmmol)
gmtzﬁ’ie? eogﬁ’t’y ’Iq{liﬁ? 2,3]triazol ~4-yl)-butyl]-phenol
in 3.0 n NNdlrrethyIforrrarride and stirred for 15 mn.

4 19 'ﬁlP 1)2 @gﬁ bl AI-Bhenol
rr% éent I uo osu anyl gv?nr?yl] oxazol e were
added and stirring continued at ZSC for 2 h. The

AESALHGN o786 Whee (386 nadl) ediphBfydchiBiogiethdd@ein 5.0 ml DMF was
B R e e
butyl)-phenol and 512 mg (5.06 mmol) triethylamine in 5.0 ml DMF. The mixture
was allowed to reach r.t. overnight and solvents were removed in vacuo. After
distribution of the residue between water and ethyl acetate, the organic phase was
dried (sodium sulphate), solvents distilled off and the residue purified by column
chromatography on silica gel (heptane/ethyl acetate 2:1). Yield 610 mg (58%).

MS: M = 460.2(ESI+), 482.2 (ESI+, M+Na"), 458.2 (ESIL-).

'H-NMR(400MHz, CDCls): 8= 1.59(mc, 2H, CH,-CH,-Ar), 1.67(mc, 2H, CH,-
CH,-triazole), 2.53(t, 2H, CH,-Ar), 2.71(t, 2H, CH;-triazole), 5.10(s, 1H, OH),
6.72(d, 2H, 2>-/6>-H), 6.97(d, 2H, 3’~/5’-H), 7.05-7.40(m, 15H, trityl).

vii) 4-[4-(4-{2-[(E)-2-(-4-Pentafluorosulfanyl-phenyl)-vinyl]-oxazol-4-
ylmethoxy}-phenyl)-butyl]-1-trityl-1H-[1,2,3]triazole

7.8 mg (0.20 mmol) 95% sodium hydride were given at 0°C to a solution of 90 mg
(0.20 mmol) 4-[4-(1-trityl-1H-[1,2,3]triazol-4-yl)-butyl]-phenol in 3.0 ml N,N-
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MB: M = 769.07(APCl +). viii) 4-[4-(4-
{2-[(E)-2-(-4-Pentaf | uor osul fanyl - phenyl ) -vi nyl ] - oxazo

wo 2005/09438%t hoxy} - phenyl ) -butyl] -1H[1, 2, 3] tri BZDER20A5/002310

m xture of 98ny
I4- [4-(4-{2-[(E)-2-(-4-pentaf]uorosul fanyl - phenyl)-viny

oxazol - 4-yl met hoxy} - phenyl ) -butyl -1 -trityl-1H[I,2, 3]
difﬂe&iy%emaﬁ@& 4Ad diieredifor 28 ntln. 40mgl (0:2atremolnEchlotbmethyl-2-

[:22%&9{3 %ﬁ)@gﬁ?énep}r] r ; eg]og)?azgl%ocvfeper Za%ldgd Aéf er stirring
dbnitidugd-af 25PCHpr 2 h4-Thenteadtioro nuswire arss| Pphedyinto- waigyd the

%reagltilte Asola}t ?){1 t10n I}lléln )P%r ﬁbnglrlL]C -MS to e%d %5]3 mg (gg(gol) gf the

mcm@nded by HPLCI\/IS purification. I\/IS M =
151%7h4]-!c'9*5§:b7()AP(ﬁ2—§ 1(APCI-). 1.58(m 4H), 2.54(t, 2H,

, 2.65(t, 2H, CH2-triazole), 4.99(s, 2H, OCH2),
6. 94(d 2H, 3 15 - -H), 7.11(d, 2H, 2'-/6"-H), 7.35(d,
Yitl) 4viarut{2HE)- 7—(&W&iﬁaﬂddﬂosd]fanykp]h&)yl)-ﬁnﬁll—(odazdl—lﬁl,—
by obn i ek B AT s1efladl 5. 11 oxazole).
5-14-(4-{2-[(E)-2-(-4-Pentafl uorosul fanyl - phenyl ) -

5 I}Mh&]f]'srgxg? Fﬁrﬁgﬁﬂgi(?o{%ﬁ(E) -2~(-4-pentafluorosulfanyl-phenyl)-vinyl]-

aagal-Simetipaaphesy) Ly ity b 34siazel 109 1 formic acid,
ng Water bAd (4 AEtdbQkydoRe Y as btlﬂttrb’d it @1t fot pahoAGertREhoval

ghore! wea?sgi/fva?vﬁg%ﬁi DL e ok bl

ax#roby éﬂhbkﬂnplﬁa‘nybdﬂﬁyl NEIOH , 238 tribdvde arpseobisinstabye HPLC—
car e Purification of the undi ssolved residue by

t hanol /water 7:3, pH = 2.3) gave 220 ng
(52% of the title conmpound. Ms: M= 219. 3( APCl +),

{1 Apé ) Mz, D -DVBO): d= 1.53(quintet,
%&%M ’\gﬁglg%q ?:sg(xgkflﬁ%@z&%g%ﬁfgﬁ ,5\85236? t; 2H,

@}ﬁﬁ&ﬁzolé’);zléb(s/ 1 HoH, 964d, 24, 3545, 7HI(d, REL( Br/6-H),
735(d0_?H v1n(yPE-I) 7. 7bNr|,_|)1H triazole), 7.61(d, 1H, vinyl-H), 7.94(s, 4H,
ArSFs), 8.26(s, 1H, oxazole).

Example 6
5-[4-(4-{2-[(E)-2~(-4-Pentafluorosulfanyl-phenyl)-vinyl] -oxazol-4-ylmethoxy}-
phenyl)-butyl]-2H-tetrazole

i) 4-(4-2H-tetrazol-5-yl-butyl)-phenol

450 mg (1.94 mmol) 5-(4-(4-methoxy-phenyl)-butyl)-2H-tetrazole and 1.5 ml 48%
aqueous hydrobromic acid were stirred at 80°C for 17 h. The reaction mixture was
adjusted to pH = 4 by addition of conc. NaOH and the aqueous phase discarded.
Purification of the undissolved residue by HPLC-MS (methanol/water 7:3, pH =
2.3) gave 220 mg (52%) of the title compound.

MS: M = 219.3(APCI+), 217.3(APCI-).
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ii) 5-[4- (4-{2- [(E)-2-
(- 4- Pent af | uor osul f anyl - phenyl ) - vi nyl ]

WO e00a/ped3sst- yl met hoxy}- phenyl)-butyl] -2Ht et rBZDER2005/002310

46.3 ng (1.84 mmol) 95% sodi um hydri de were given at
OCto a solution of 200 ng.gH-916 mol )
4-(4-tetrazol -5-yl -butyl)-phenol in 5.0 nl
N, Ndi rrethylformam de and stirred for 15 mn. 317 ngy
é}él\gﬁi\ 4UGWJI)IZ 4p £ DINSOYTES=hY.b3(quintet, 2H, CH,-CH,-Ar), 1.68(quintet,
| 4-
r

sttt 3k ANLERATRE S AL CHPtgRakRY a5,
QHaﬁ’tﬂst)m 86(dy 2Hyals/ 5hEelt 9. Hbir.Zdd QFD,H6AE 1Hpbhed i nt 0

wat er and the resulting preci pltate was purified by
HPLC-M5s , , treated wiith dieth et her, flltered and

i) i Sebi- t4o{2yli(B)-2- (14 Bentgflnopsgliasyl-phenyl)-vingll compelcdrgimathoxy}-

gigﬁn,@ggmir(ﬁﬁka}m@zﬁ 2 (ESI-). 1.57(quintet, 2H,
1.69(quintet, 2H, CH2-CH2- tetrazol e),

2. 54(t, 2H CH2- Ar), 2. 89(t 2H, CH2-tetrazole),
469 (1.84Hmrk8I185% ﬁad%ﬁch dZitk w2te giben k) 0°C7told étdutlé‘rh-lpf 200

o A Pl g R b D o

Airh&hjlforfabn{ide pi2d Gtﬂrr&bfm dbInoior dEUmgdAILE pirmnl) |4)-chloromethyl—

Qh[g&}il éenggﬁ?l%f)(isuﬁi%h ;B[fxtepﬁ?%%ﬂy ~0Xa %llre]o were added and stirring
mmmuedsa%zg &d qm% lmchhfa r@@cufa@rre%@r@é@ﬁn&ugakﬁmlbHcéfpoufed
prec1p1tate was punﬁed by HPLC-MS , , treated with

@31%45 r?ﬁateﬁe@a;é;%&é;; R T

2.0 M DW and stirred for 15mn. 19.8 ng (0.159 mml)

SRRV B L0 D B L e
Lﬁemgowsw 2.53)quintet 284 GlyvEFbeodr) pha8(guintet,
av éﬂﬂ%?%et?ﬁ%@mbgq% g%%'Af)e ‘Q%@ﬁe ng @-?ﬁteﬁ‘ﬁkdl@)n 4.99(s,

h
g S e SRe o RN 050508, TE k),

[7461 152 vIngt-1; P rﬁfziHlQ’[rSle)Jgas(y,l Hpheaydld): vi nyl ] - oxaz
-4y net hoxy} phenyl) -butyl]

-tetrazol 2-yl}- et hanol (exanple 8).Exanple 8

Example 7
2-{5-[4-(4-{2-[2-(4-Pentafluorosulfanyl-phenyl)-vinyl]-oxazol-4-ylmethoxy}-
phenyl)-butyl]-tetrazol-1-yl}-ethanol

6.4 mg (0.16 mmol) 95% sodium hydride were added to a solution of 82.0 mg
(0.156 mmol) 5-[4-(4-{2-[(E)-2-(-4-pentafluorosulfanyl-phenyl)-vinyl]-oxazol-4-
ylmethoxy}-phenyl)-butyl]-2H-tetrazole in 2.0 ml DMF and stirred for 15min. 19.8
mg (0.159 mmol) 2-bromoethanol were added, the mixture stirred overnight and
evaporated. Separation by LC-MS (methanol/water 3:1, pH= 2.3) on a C4 reversed
phase column (YMC-Pack® C4 (Butyl) reversed phase column available from YMC
Europe GmbH, Schermbeck, Germany) gave 32 mg of the title compound and 6 mg
of  2-{5-[4-(4-{2-[2-(4-Pentafluorosulfanyl-phenyl)-vinyl]-oxazol-4-ylmethoxy}-
phenyl)-butyl]-tetrazol-2-yl}-ethanol (example 8).
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2-{5-[4-(4-{2-[2-(4-Pentafl uorosul fanyl - phenyl)-vinyl]
- oxazol - 4-yl met hoxy} -

WO baphpsbut yl ] -t et razol - 2-yl }-et hanol 6.4 ng POI/LEB2005/002310

mol ) 95% sodi um hydri de were added to a sol ution of
82.0 ng (0.156 mmmol)

- 33
5-[4- (4 {2-[(E)-2-(-4- pentafluorosulfanyl phenyl ) - vi ny
| ] - oxazol - 4- yl met hoxy} - phenyl)-butyl]-2Htetrazole in

Beathplt § DVF and stlrreg for 15mn. 19.8 ng (0. 159 mmol)
e a

A S I o

pheatyh) dnayl]-wettenol-3:yl}- eqhhi;o12 3) on a C4 reversed phase

colum (YMC-Pack(r) C4 (Butyl) reversed phase col um

avail abl e from YMC Europe GrbH, Schernbeck Ger ma E?
ghveg 60-46 tomoD HRS% ispiliane bipudadesmaddsd oy é?lutlon 0f°62.0 mg

@158 H‘}ncﬁff 5B 4?-11( f+ FoNt Al deirRpbsuaylHhRAIY WmY)-3dzbl-4-

- 0Xazo

PRty Bbfwrsﬁb‘ﬂ‘é@ F i setrazoln in 2 mL PMF pad stipggdfogyl Smin. 198

B2 nfmol) 2-bromoethanol were added, the mixture stirred overnight and

53 ogf&g‘g St B AN Bl LU AT 3ANBRY 25V bRYIdr ¥
plRas8elurim@NE- Fa)ck@ (Al (lBjat)d)(gevdrsc;%p]msg reltmpl avgdable frem YMC
]g?roé&%tngﬁzl é)chfr[{ o e)ckr@%xjﬁié Neqm‘lé o?ﬁle%ﬂe%n%ﬁﬁdghé{ 80 mg

oft- a5 @k&%@aﬁ%ﬁ%ﬂenmlﬁms farafi@hgnﬁhvw ) grze)-4nrgathoxy}-
Fﬁéxﬁﬁ)he(& ']nt@@aﬂom%@} BthafblqekangE®).hane and stirred at
ove ni ght. The m xture was poured in ice water,
extract ed with dichl oronet hane and the organic phase
Hxdfplegver Na2SO . After renoval of solvents the

ifie i |4
S e
pehmyloxy)-kdhyl el H-[1.2,35 ¢iagoleH, OCH2), 4.72(ss 2H,
CH2d ), 5.26(d, IH, 6.04(m |H CH=CH 2), 6.95(d, 2H,
2'-/6'- H), 7.35(d, 2H, 3'-/5-H. U
- -AllyloxypptchlaseipeBuhbgnesog) - et hyl |- 1 H-[ 1, 2, 3]

-triazole

7.67 g (67.0 mmol) methanesulfonyl chloride were given at 0°C to a solution 0f10.0
g (60.9 mmol) (4-allyloxy-phenyl)-methanol and 9.34 ml (67.0 mmol)
triethylamine in 35 ml dichloromethane and stirred at r.t. overnight. The mixture
was poured in ice water, extracted with dichloromethane and the organic phase
dried over Na,SOs After removal of solvents the residue was purified by
chromatography on silica gel (ethyl acetate/n-heptane 1:5) to yield 3.12 g (28%)
pale yellow oil.

'"H-NMR(400MHz, Ds-DMSQ): 8= 4.57(m, 2H, OCHy), 4.72(s, 2H, CH,Cl),
5.26(d, 1H, =CH,), 5.39(d, 1H, =CHz), 6.04(m, 1H, CH=CH,), 6.95(d, 2H, 2’-/6'-
H), 7.35(d, 2H, 3’-/5°-H).

ii) 1-[2-(4-Allyloxy-benzyloxy)-ethyl]-1H-[1,2,3]-triazole

197 mg 8.21 mmol) 95% sodium hydride were given at -50°C to a solution of 1.00 g
(5.47 mmol) 1-allyloxy-4-chloromethyl-benzene and 619 mg (5.47 mmol) 2-(1H-
[1,2,3]-triazol-1-y1)-ethanol in 9.0 ml DMF. The mixture was allowed to warm
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35

197 ng 8.21 mmol) 95% sodi um hydri de were given at
-50C to a solution of 1.00 g (5.47 mmol)

WO 2@b409438%y - 4- chl or onet hyl - benzene and 619 ng PGI/RF2005/002310

mmol ) 2-(1H [I,2,3]-triazol-1-yl)-ethanol in 9.0 m

DMF. The m xture was al |l owed4to warnslowy to r.t,

stirred overnight and 10 ml water added. The forned

oil was collected with 10 m dichl oronet hane, the

dawbows.tpbased exdrnight &l 10 thwher ntidei. The forordtdime ctlected
mhin hages

W8 G0t aaNha RNAGES HLEGE Prefe Nurded with 10 ml

re renove resi

y:hsl:hlctomdtha;ae eind 'dwmpmjmq@lmrg@mc phases driefbover Map§QPa.

acetate / heptane 1:1) to yield 1. 10 (78% vyellow

oil. Ms: M= 260.3 (APClI +), 258. 3
QWNWRQWD@WW%J and the regj nglz ed by chromatography on
%12} 1Ia@@t@iee hept n89(1$to;abi,d 1002 PISYe) ;4115\404 59(m

4H, -V|n triazole), 5.25(d, I'H =CH2),

5.38(d, IH, 606(m IH, CH=CH 2), 6.89(d, 2H,

RIS Mﬁmsmﬂwzsw(mcms -H), 7.16(s, I|H,

iyl OM%ZOﬂSD SB tﬁu §§9{te)2 'C%I'éﬁf 2frlazo e) 439(5, 2H,
&C’Ismhgmgsi 1.596m qcrﬂa Aty CHy. trlaZole) 255, 11—1 2435 38(d,

her, (_‘t}? )] %'0@(1@( H@néﬂmg) gkbud, b, 146 1), 2. 8i(d; 2H, 3-/5-H),
triazo 0 ro ane was adcied to a
Zdi6(% ﬂHntreﬁZObb& ﬁ‘{;gl) 1, 3-di et hyl barbi turic

aC| d and 58 ny (O 05 rmol) Pd(PPh 3)4 in 20 m
t 4, h at 400C. Th

A L REN B Baf elorprtabsiop; "0t “Rarc q
3- soI ution and 8 mM water and the conbi ned aqueous

ha t
B R A S iy Tl ey ey 103
arigzoliy inel) mbémhlvgwthas@we addecferdsoltion 96 %04 188 (5. 3?1 aﬂmol

heqf &hﬁﬁ%bﬁuﬁhf h&d Byd cdy onpt amsaﬂhmogn wi(PPied, dal 20 ml
(let ﬁ nl?ﬁgac eafﬂ%faampggr@él el 4:?(@95%)15116(3:1)%&-?%3? etnggfl:ted with 3 x
QUAmpkEt QRO &)lutich 31&1 B, mP MratépChidPhhe, cofntifiéd aqiddus phases
yerg geodfplied wig £ 51 fp o] it TR Yegpni€ brracts were

tcbtrﬂﬂméde)md HrRd( everl MgSQl@LCH)lventv)were distilled off and the residue
&@g;ﬁgf@ﬁéﬂl@og&pg}f FnFERL el WARASKEGRDYS YRIEHM hipVisO¥%) of

the title compound.

'H-NMR(400MHz, D¢-DMSO): &= 3.77(t, 2H, CH,-CHp-triazole), 4.33(s, 2H,
OCH,Ph), 4.56(t, 2H, CH,-triazole), 6.69(d, 2H, 2’-/6’-H), 7.03(d, 2H, 3’-/5*-H),
7.11(s, 1H, triazole), 8.07(s, 1H, triazole), 9.37(s, 1H, PhOH).

iv) 1-[2-(4-{2-[(E)-2-(-4-Pentafluorosulfanyl-phenyl)-vinyl]-oxazol-4-
ylmethoxy}-phenyl-methoxy)-ethyl]-1H-[1,2,3]triazole

14 mg (0.50 mmol) 95% sodium hydride were given to a solution of 110 mg (0.50
mmol) 4-(2-[1,2,3] Triazol-1-yl-ethoxymethyl)-phenol in 4.0 ml DMF and stirred
for 15 min. 173 mg (0.50 mmol) 4-chloromethyl-2-[2-(4-pentafluorosulfanyl-
phenyl)-vinyl]-oxazole were added and stirring continued at r.t. overnight. After
addition of 10 ml water the resulting precipitate was washed twice with 10 ml water,
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yhnet hoxy} - phenyl - met hoxy) -ethyl]-1H[I|,2,3]triazole
14 mg (0.50 nmmol) 95% sodi um hydride were given to a

wa@odoanysss of 110 nmg (0.50 nmol) PCT/EP2005/002310

4-(2-[1,2,3]Triazol -1-yl-ethoxynethyl)-phenol in 4.0
m DMF and stirred for 15 oBm.- 173 ng (0.50 nmol)
4-chl oronet hyl - 2-[ 2- (4- pent af | uor osul fanyl phenyl ) -
vi nyl ] -oxazol e were added and stirring continued at
2 x110 nl\Béthhgdl} diediyl eheradi driedrat 45°Cli vakbuwat Eield 156 mg (59%)
eriltln%dgrem pitate was washed twice with 10 ni
PRy '0 M methanol, di et hyl ether and dried at
45C in vacuum Yield 155 ng (59% colorless powder.

TR a0 o e T
e 4
NSOG8 249510 iy Chirigssleig o 45 2E
@cﬁ%(ﬂh) %FAﬂ.rS(tS 2H, /cﬁ—iz-iﬂraébl)s), 57021&(2&{ %Blélzaﬂazole), 6.99(d, 2H, 3’-
(ﬁﬂ{[ﬂmw 18)&2172%-(,52 bt A Pt i, G586, 7l ap iyt i,
8708 BE, ol 7340 eJH, BLSEQ( S QS(jsHlHolxmz«ﬂh)aﬁ 266 aHpbrazole).

I-[2 (4-{2-[(E)-2-(4-Pentafluorosul fanyl - phenyl)-vinyl
D- 4- yhnet hoxy}

?Z{SZX'{E‘{&@%—S‘E- Mbl)osﬁltfiﬁy'l héddlf-+indi] 3&xa&51L@;rﬁhe&hbﬁy}

ne i ol m Xture of 2.00
ph@@nﬁﬂwnysql %ﬂ/ﬁ lly ? hyl - benzene and 917

ny (12|1 n?ol) tEI our ea |n 3 0 mM ethanol was heated
r ux for Sol yents were distilled off dth
é)r(ﬁs‘g&l?vngh‘?"é( raghans ti‘ shed with cold et hano?nand °
|sgl atled by flmltratlon After addition of 2.5 m
t hano t 0
%hgmﬁfl&e{ 36%89/\&3( 1pga1§;end) ?{1 g_aggg fﬂ% -cf?ng(}/fb?& b %\%% ano| HH 8)17 me
d131 inrheld thiviiyeatinér) wé iedianplovasiicatedgozefix fog/7h. é@hf@nts were
?gtﬂelg@ g{:/fgléh &H&%ﬁ&amm gbgﬁv ﬁ\ia; ﬁ?\‘%g{regtvﬁth dhe egahyltdndrisoA@sd by
( renove
.tﬁ(]_;trg,ticgq dfter g d]@lopg)f%S g)é|e phdd B}l|watwﬁn%hd algga%gé gaueous
L PARGhiAT @k YmixBuré S6as hedttltl tSHfluxFobB (5 ;Et]ﬁﬂ,ol G Bidilled off, then

@g%%e@_wi%l} 0. Séxc-ngg%l V(')]?%H(&gé%_? %:d[ed wi et%zzgcetalse F8E dolution

was dried over MgSO4 and solvents were removed in vacuum to yield 1.59 g (81%)

colourless oil, which was used immediately.

'1-NMR(400MHz, Dg-DMSO): 8= 2,75(s, 1H, SH), 3.68(s, 2H, CH,SH), 4.54(m,
2H, OCH,-vinyl) , 5.26(d, 1H, =CH,), 5.38(d, 1H, =CH,), 6.05(m, 1H, CH=CH,),
6.89(d, 2H, 2’-/6’-H), 7.24(d, 2H, 3’-/5’-H).

ii) Toluene-4-sulfonic acid 2-[1,2,3]triazol-1-yl-ethyl ester

A solution of 12.9 g (66.3 mmol) p-toluenesulfonic acid chloride, 2.03 g (16.6
mmol) 4-(N,N-dimethylamino)-pyridine and 11.2 ml (80.2 mmol) triethylamine in
150 ml dichloromethane was cooled to -10°C. A solution of 7.50 g (66.3 mmol) 2~
(1H-[1,2,3]triazol-1-yl)-ethanol in 150 ml dichloromethane was added dropwise
and the mixture stirred overnight at -4°C. 170 ml Ice and 170 ml dichloromethane
were added and stirring continued for 10 min. followed by addition of 3.9 ml conc.
HCL. The organic phase was separated, washed with sat. NaHCOjs-solution and
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6.89(d, 2H, 2'-/6"-H), 7.24(d, 2H, 3'-/5 -H. ii)
Tol uene-4-sul fonic acid 2-[1,2,3]triazol-I-yl-ethyl

W@2108/09538% 0l uti on of 12.9 g (66.3 mMmmol) PCT/EP2005/002310

p-tol uenesul fonic acid chloride, 2.03 g (16.6 mmol)
4- (N, N-di met hyl am no) - pyridisge and 11.2 m (80.2 mmol)
triethylamne in 150 m dichl oronet hane was cooled to
-100C. A solution of 7.50 g (66.3 mmol) 2-
bikt, [ driedl 8¥drr NaBs0Q,-dndysolveptshaidlled nffl ¥ikldi15.3 g (86%) orange
di ch] oronet hane was added dropw se and the m xture

ed overnight at -4C. 170 ml Ice and 170 n
di chl oronet hane were added and stirring continued for

ﬂIQI\'T‘R/I.'REAL(f(f)%ﬂ—IQ,V‘@dg ﬁMs@CdBL'?@qu 3% Q:Pi‘é)f Nkt 315! ﬁC}ﬂg@Tos)

266! 3H, daHantdaolele 7- %d’e%IHO\fﬁr }xlaééa(drﬂf %d%‘(ﬁ%&h@%& 1H,

Eha%leb 'ﬁ%(@flh tr‘I’éz%léi 15.3 g (86% orange crystals.
41(8 CH3), 4.41(t, 2H, CH2-OTos), 4.67(t, 2H,

CHQ trlazole) 7. 44(d 2H, Ar-H), 7.65(d, 2H, Ar-H),
ﬁl)ﬁ9[(23(,4—Alﬂdok)f bazmlsa)fan®)-ekhyH- 1HAH 23] trazelee) . i)
1-[2-(4-Alyl oxy- benzylsulfanyl) ethyl]-IH[1,2, 3]
triazole 1.58 g (6.14 nmo

158 ag 1(§.116xypapie rﬁﬂda)lylm hhﬂa'ﬂ)amthaaﬁmlczl gl d.646g 1(4.14 mmol)

r)e k- %Ll#ﬁ‘ﬁ@ Frr dSF fl@@é&ha Ld zl ethyl ester were dlssolved 1n 15 ml

ter‘were dissolved

bMId apeled @bl‘-’éﬁct é%- lglgé 2. %gmnﬁ@ 9%p%0S g]go)gere ac?ded
%ﬁ&hﬁyﬂlﬁw‘éﬁ tWa@nﬁQ)dﬁtd and B€rréd fdrureh.alol @Wevhtéowsvaradded

t t qf
At T huselv 48 RGO M AEnT T SHETHLRIRe 7B dTed over
aml Lﬂh solpdias ﬁeﬁd‘@&ddlﬂltdetﬂe fﬁtméﬁmlﬁg niPerjal oirified by chmma;tﬁgiraphy
e e
SR S Bl SR At B 1B A (BOE YERLASEPTY
1.33 g (79% yeIIOM/ogé ZB y 56%98 gH(NHNa +, APC|+)
t
)!%EN D @%T A % 24, COLPP 55 H
oNiFigs 5 SUoCa. CH-Chepapblc 67, 26
I HPEA 55 ﬁa 0@{ r@cHtLvugHeﬁ% -#azol6), 3050d, 12, =CH,), 5.38(d, 1H,
P

nq Dq@%(m,gl}ﬁ ﬁ iy 5, g) 61 9954, 2], 3-/5-1), 7.73(s,

1H, triazole), 8.12(s, 1H, triazole).

iv) 1-[2-(4-Allyloxy-phenylmethanesulfinyl)-ethyl]-1H-[1,2,3]triazole

A solution of 1.86 g (8.29 mmol) 77% 3-chloroperbenzoic acid in 40 ml ethyl
acetate was added at -30°C within 20 min. to a solution of 1.90 g (6.90 mmol) 1-[2-
(4-allyloxy-benzylsulfanyl)-ethyl]-1H-[1,2,3]triazole in 160 ml dichloromethane
and stirred for 1 h. The mixture was allowed to warm to r.t. washed with sat.
NaHCO;-solution, water and evaporated. The residue purified by chromatography
on silica gel (ethyl acetate/methanol 5:1) to give 1.25 g of the title compound as
white powder.

MS: M = (ESI+)

'H-NMR(400MHz, Ds-DMSO): 8= 3.11(dt, 1H, CH,-CH,-triazole), 3.32(dt, 1H,
CH,-CH,-triazole), 3.94.1(d, 1H, SO,CH,Ph), 4.12(d, 1H, SO,CH,Ph), 4.56(d, 2H,
OCH,-vinyl), 4.78(m, 2H, CH,-triazole), 5.26(d, 1H, =CH,), 5.39(d, 1H, =CH,),
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1-12-(4- Al lyl oxy-phenylinethanesulfinyl)-ethyl]-1H[1

WQ 2003093388 azol e A solution of 1.86 g (8.29 mMmuPQT/EFH05/002310

3-chl oroperbenzoic acid in 40 mM ethyl acetate was
added at -300C within 20 mBy_-to a solution of 1.90 g
(6.90 mol ) I -]2-
(4-al 1yl oxy-benzyl sul fanyl)-ethyl -1 H[l,2,3]triazole
6.02801H] CEI=CiH)) 69B(d)2RE By6-HY, 7.2Hd, DB, 31/5i. HY,He75(s, 1H,
mxt!uiglggﬁs ﬁr{i s to warmto r.t. washed wth sat.

4 i ter and evaporated. The residue
purified by chromatography on silica gel (ethyl

BEELA RASPLAORRl SR ek Rep B gl the 1111 e

1H NI\/R(4OOI\/HZ Dg- DI\/ISO) d= 3 11(dt | H,
9184 61—1 13(;(% ? 43 %n%@l()dlt th&%memaﬁbs@lﬁnyl) —ethyl]-

M,H5[é(2@|3 trzq.qo eGEﬁQ r&_cﬁg,}:]?rongp rWas ngiecéqzaCHﬁiltﬁb?fel)ﬂ g (10.3
8§ 4,3-dithetr@barBiturid ad8 (athd 109, mz@6102)mamo)2Pd¢PPhk), in 30 ml
Womgﬁhan%a%%g 41;9' %tl} z}tgg O(FD"IShe l’g]%%\%? wal ’_%g‘tracted with 3 x 50
hﬂ Isatz Mae)COwgoldtion( 2ad [Z(lnﬂ WiterTil hegz otganic phase was discarded and

@&%%%%&EM WL R CPBSPL £ SRl Bfvoluf of 50
nﬂ[@d(zﬂmgd txpHpméng fiap finamesiptipphivith. ebryaqetaty,the organic
[eﬂtrgctsgxl\reﬂerdomllc% érﬂi @Qedﬂwéﬁlﬁgﬂ;@{ AFRE kAR rves addesdt®was

a saolu ono

pusified maawgram?'. & aiice B @li%%r%etb@%@emﬁ%’s 100:2) to

?iiﬁ?@%l%%mﬁﬁgﬁﬂe%mbbm{d)net hane and stirred for 5
at 500C. The m xture was extracted with 3 x 50 m
sat. NaHC g 3-solution and 20 m water. Thee organic

A AN M R(GOMHs  Be- GBS QMo Bel 1diu d b £HphGHe-trieiade) pea(dt, 1H,
W}i hc%x'\"tﬁ?g o103, Bﬁg 11, SRasH )T 206, e, VRICEEPID, 479 2H,

th
é?tPhyﬂnaa@le}, £ 7(di B, 8- tfanke AR RGN f?ér B 1hsndiih drigrole),

@r1|6§5d1Hv§{aZMgﬁ©49(ﬁf1He0}gvaporat| on the residue was
purified by c romatography on silica gel

(di chl or onet hane/ met hanol 100:2) to yield 0.84 g (97%
g{)lahgzt-tti-P- HEMW&@&WMMI)—MWOI—#:

G- sthery splst ) AR R B 2 Mringele

SOCH2Ph), 4.77(m 2H,

14 mg (0.50 mmol) 95% sodium hydride were given to a solution of 126 mg (0.50
mmol) 4-(2-[1,2,3] Triazol-1-yl-ethanesulfinylmethyl)-phenol in 3.0 ml DMF and
stirred for 15 min. 173 mg (0.50 mmol) 4-chloromethyl-2-[2-(4-
pentafluorosulfanyl-phenyl)-vinyl]-oxazole were added and stirring continued at r.t.
overnight. After addition of 6 ml water the resulting precipitate was washed with
water (2x), water/methanol 1:1 (2x), ethyl acetate/n-heptane 3:1 (1x), little ethyl
acetate (1x), diethyl ether (1x) and dried in vacuum at 40°C. Further purification by
chromatography on silica gel (eluent: ethyl acetate/methanol 15:1) and stirring of
the isolated product with little ether and ethyl acetate and drying gave 48 mg (17%)
white powder.

MS: M = 561.0 (ESI+), 583.0(M+Na’, ESI+).
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CH2-triazole), 6.74(d, 2H, 2'-/6"-H), 7.10(d, 2H,
3'-/5-H, 7.74(s, IH triazole), 8.16(s, IH,

wao pioamedsey , 9.49(s, IH OH). vi) PCT/EP2005/002310

| -[2-(4-{2-[(E)-2-(-4-Pentafl uorosul fanyl - phenyl ) -viny

| ]-oxazol - 4- -38 -

yhnet hoxy} - phenyl - net hanesul finyl)-ethyl]-1HJ[I,2,3]tr
iazole 14 nmg (0.50 mMmol) 95% sodi um hydri de were given
t19-NMVRGLQONTHR, Df-DIMSO D= 6.180dtmiH], )CH,-CH,-triazole), 3.30(dt, 1H,

{ 2-1. .2 3] Triazol - - - i

B el L A e

@ihHiadolel 785 (v ~/ ¥-H2A1)47.25(d, 2H; 2H, 2°-/6'-H-Ar), 7.35(d, 1H,
| :

grglgt—g)i H81 %fﬁgﬁggm&w ftﬁyﬂole*);-?s@@(ﬁ&,qwrm,@?ﬁs, 1H,

: rring._con overni'ght. After
H@RZP@’&%%&%@LW&M)H the resulting precipitate was
washed with water (2x), water/nethanol 1:1 (2x), ethyl

cet ellln-heptane 3:1 (Ix), little ethyl acetate (I1x),

gﬂ‘—@ﬂﬁiﬁl——et her (1x) and dried in vacuum at 400C.

Et{lrzt(he{{z-[pE)—%—f(i-@aﬁﬂaﬂnomukfmememb-ah{yy]-mze]i—4—iyhnetgeky}—
uent ;. et e . ;1 d stirri f

PhesiEs hepe o R G R PP i ), "B et it

acetate and drying gave 48 ng (17% white powder. ME:
=[R2 ) i . dJu-8. H,

4 Bl phsm gyl L B R el

3.96(d, I|H SOCH2Ph), 4.14(d, I|H SOCH2Ph), 4.79(m

Aol dehdar & 1'3@Z§(2q)6 m#dPPéxtbned 80 nl-vdrer-whsAdiled WitRb( 20 min. to

2H; 2H1 2' ~ / = |_|- 7. 3 f y i -

g o0 g g -1

/{\I,SB$tl)riaz&e 17 {60 mll khethaniohand efjrredBfo? 2¢h. Theiforoxealzmeepitate was
a .11, . . .

RS it dleroraepapnarled st JpFGRmalien, 19 i o

Naa%@z dolvents| werehresopyed and the residue purified by chromatography on

f - _ - le i
BT eRea) ot ehublshe il jonierol e 1)
,3]triazole A solution of 13.3 g (21.6 mmol ) oxone in

8@s:m1 Vedeey (Alm+?gch36.@9 (M-+KaH) AZCIH).N. to a sol ution of
e 0B TPELMIQX it Ay At gl o)1 (s 28
tS0,@HPk),i 452@d0) 2H, OHhavioyl)add0st i 2H.eQH griazdeh. 5>.2Hd, 1H,
Q5 ¥8d: BOEE R LYE )\ W8 84(m, 1H, CH=CH,), 6.98(d, 2H, 2’-/6"-H), 7.29(d,
2H, 3’-/5-H), 7.74(s, 1H, triazole), 8.18(s, 1H, triazole).

ii) 4-(2-[1,2,3] Triazol-1-yl-ethanesulfonylmethyl)-phenol

A solution of 2.39 g (7.78 mmol) 1-[2-(4-allyloxy-phenylmethanesulfonyl)-ethyl]-
1H-[1,2,3]triazole in 50 ml dichloromethane was added to a solution of 3.64 g (23.3
mmol) 1,3-dimethylbarbituric acid and 220 mg (0.19 mmol) Pd(PPh3), in 90 ml
dichloromethane and stirred for 7 h at 40°C. The reaction mixture was washed with
3 x 80 ml sat. NaHCOs-solution, 2 x 30 ml water and the water phase extracted with
2 x 80 ml dichloromethane. The remaining precipitate was collected, washed with
water and ethyl acetate and dried to yield All dichloromethane fractions were
combined, dried over 0.86 g of product. The aqueous phase from above was
acidified by acetic acid to pH =5 and extracted with ethyl acetate. After washing
with water and drying over sodium sulphate the ethyl acetate extract was
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di ssol ved in dichl oronet hane, washed with NaHC q
3-solution and dried over Na2SO . Sol vents were

wo eqvewesisand t he residue purified by chromat ogr@pRP200$002310

silica gel (ethyl acetate) to give the title conmpound

as white powder. Ms:M = 30838-(APCI+), 330.3 (MtNa +,

APCl +). d= 3.68(t, 2H, CH2-CH2-triazole), 4.41(s, 2H,

S2CH2Ph), 4.57(d, 2H, OCH2-vinyl), 4.80(t, 2H,
otdtédedied 1.45g 3b4itloraht peviktr 2at v&'nsiiﬂtxﬁ,ed bidchroGrat@3raphy

xglfig&ﬁéeq‘u q_lztg_%%)(etate% tﬁ%e‘? 1 Iarg za%ﬁhglfne/ﬂ%n}f;g%nt o%P%? (g%roduct
Coimbroddeieldi 1.33 g (58%).

4-(2-[1,2,3] Tri azoI -I et hanesul f onyl met hyl ) - phenol

A sol ution of 2.

MS: M £2685) @swyz r*hlét rﬁéﬁt)sm fonyl)-ethyl]-

HEENVIR 4@1Mmam%11\%i5@—nﬁ .66litc nm)rwlaw@a) ,adisie, 2H,
ut1 , >

L0ty hyPBA: Cp el A BBb 5 10, 187t 3151,

Pd@@PhHBﬁrfhzme) S0, 1H], triizoleWei2ilam éHa®d)st i rred for 7

h at 40C. The reaction m xture was washed with 3 x 80

m sat. NaHCg 3-solution, 2 x 30 mMl water and the
it dr [ptale] (Bxer adPentaflirotoselfsnybphenylivisrilorerek qrane.

The Ji8 8%Fﬁhgfl{y?%d?h4régﬁf -GRpast e spepad W th

acetate and'dried’'to yleld
dlchloronethane fracti ons were conbi ned, drled over

94 8§n (®%0 ﬂfn%'l)l 9%% samnaﬂytﬁmav@h arven fo @ B@I&ti@;v ef 1#smg (0.50

S WLl TP

@ﬁﬁéd S ofdt umSSuIrmhat e 78 hemgt h{(l.50ac ehmbb exltcﬂlku'bmethyl 2-[2-(4~

%@t%ﬂﬂ$liofsﬁlg r 0 WH%% %?{ag%@ \tvel%rlldﬁ (? Qg& Stﬁ‘?\ég %F)nttllpl% at r.t.
evhpight.cAftert e;dmcn pf &0 dlﬂawataﬁﬂiet ne@jﬂang @mmtat@wa@ purifigd by

é%%%tbgrfggggh ?ﬂﬂl\éhle(leﬁlentl ethdl gcétz?ttg ?@nélhé’ﬁane'\'l :T) #Pfeld 58 mg

b rpge yellowyprwder. 4. 34(s, 2H, SORCH2Ph), 4.79(t, 2H
CH2-triazole), 6.77(d, 2H, 2' -/6 H), 7.17(d, 2H,

T

' HERMR(4HOMHZE) €ROL:):4-5Pe B5a1 1, Lﬂﬁoﬂﬂz‘ -ahigttripivdely | )4.08(sy 2H,
'sbz{%’éﬁ?}%), i’.89(t, 2H, CH,-triazole), 5.05(s, 2H, OCH,-oxazole), 7.02(d, 2H, 3’-
/5°-H-Ar), 7.27(d, 2H; 2H, 2’-/6’-H-Ar) 7.53(d, 1H, vinyl-H), 7.59(d, 2H, ArSFs),
(d, 1H, vinyl-H), (s, 1H, triazole), 7.94(d, 2H, ArSFs), (s, 1H, triazole), (s, 1H,
oxazole).

'H-NMR(400MHz, Ds-DMSO): 8= 3.70(t, 2H, CH,-CH,-triazole), 4.42(s, 2H,
SO,CH,-Ph), 4.82(t, 2H, CH,-triazole), 5.05(s, 2H, OCH,-oxazole), 7.03(d, 2H, 3’-
/5-H-Ar), 7.08(d, 2H, 2’-/6-H-Ar), 7.61(d, 1H, vinyl-H), 7.84(s, 1H, triazole),
7.94(m, 5H, ArSFs, triazole), 8.28(s, 1H, oxazole).




10

15

20

25

30

yl met hoxy} - phenyl - met hanesul fonyl ) -ethyl]-1H[1
,2,3]triazole 14.0 ng (0.50 mml) 95% sodi um hydri de

Wawe00s/0938®en to a sol ution of 134 ng (0.50 nmol PCT/EP2005/002310

4-(2-[1,2,3] Triazol -1-yl-ethanesul fonyl net hyl ) - phenol
in 4.0 M DW and stirred fgg-15 mn. 173 ng (0.50
mmol ) 4-chl oronet hyl -2-[2-(4-

pent af | uor osul f anyl - phenyl ) -vi nyl] -oxazol e were added

Bbehsléizring continued at r.t. overnight. After
AT RN WM R e
plidmyl)-lacet-ayd]-1 HAH%editdarelel: 1) to yiel d 58 ng (20%
pal e yel |l ow powder. MSI M = 577.0 (ESI+), 599. 0( MtNa+,
ESI +). 1H NVR(400MHz, CDCU): d 3.53(t, 2H,
CAEBHR enyli 1,a)3]trmzois(s 2H, S2CH2-Ph), 4.89(t, 2H,
gHZH; a|z+oIA:eg 5. gg(z g: 2OCI—|2H 2oxazol e), 7.02(d, 2H,
- '-H 6" - H: .
Tt 1 HFare (3036 @ 0151 molly spdipm bidiopide {5 & Pbginod and
%&asshﬁh 16&&@@493%10 (715%61() weZdissdlv8E5) 2-hethyl- El-butanol (50 ml)

ﬁ@%éfe {Or]i g% fcg) ho S te)nggat%%%&_r@%s)ub ega %O 252%1 0.15

ﬁdﬂ)—mmmﬁiyb)z-btﬁarﬁﬁ(m mP)Hyeremﬂ@dokapwise)md theo3¢ tmgp:pxture
%as h%a%er% 5t éﬁgﬁ gmgééﬂn e it 4 B AGE rehlio%’él) of t?m@%fvgnt dh'é' residue

friazole 5H, Hﬁ
was micgm ap,ingting esetate 1410Q)508)z & dgpé]im\[aéerl(é x 50 ml), dried over

Ssdittm( b drst EhBRRARA! TR @1&1@% fraBdhct pRgYiinfied by destillation

- VI nyl I
i b IS e oy 90710°C at 10 mibar), -
4@} BIH4, { DER-DIMSO BEr. 624 ) 2H,| GH{CH=CH}), #r4i8z 2He, CHo-

;ﬂ?&%&@ssaﬁ&m@% L SR By i

dumheb ‘a]?di 6136 g(?ﬂﬂe%hw—blﬂ-ﬂam 51-[1,38] triyole fbiph 826408 1@ at 10
this tenperature 4-brono-but-1I-
l’?’ .r)% gc,%["d?]eigh%‘g\?) in 2-nethyl -2-butanol (20 n) ver e

added dropwi se and the resulting m xture was heated at

glglf%}eéfr% (ﬂgﬁM@i U] fovisd):ne= Afsoeg, PIEORRCBECHY, 4.45(t, 2H,
L Vet s h8Y S, 2, CH,-CH=CHL), 5.76(m, 1H, CH,-CH=CH),

7.70(s, 1H, triazole), 8.10(s, 1H, triazole).

ii) 4-(4-[1,2,3] Triazol-1-yl-but-1-enyl)-phenol

A mixture of 3.00 g (24.4 mmol) 1-but-3-enyl-1H-[1,2,3]triazole, 6.79 g (20.3
mmol) tert-Butyl-(4-iodo-phenoxy)-dimethyl-silane, 1.07 g (4.06 mmol)
triphenylphosphine, 0.685 g (3.05 mmol) palladium(IT)acetate and 56 ml
triethylamine was heated to reflux for 24 h. The reaction mixture was cooled to r.t.,
evaporated, stirred with ice and adjusted to pH=1 by addition of conc. HCl. The
organic material was collected with ethyl acetate/dichloromethane 1:2, the organic
phase dried over sodium sulfate and evaporated. The residue was stirred with X ml
IM solution of tetrabutylammonium fluoride solution in THF at 28°C for 3 h. After
removal of THF, the residue was dissolved in dichloromethane, washed with water,
evaporated and purified by chromatography on silica gel (ethyl acetate/n-heptane
5:1). The product containing fractions were collected, evaporated and stirred with
little ethyl acetate/n-heptane 3:1 to yield 1.53 g (29%).
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was taken up in ethyl acetate (100 m), washed with
water (3 x 50 m), dried over sodiumsulfate and

w@emwsersssat ed. The crude product was purified BYI/EP2005/002310

destination yielding 0.65 g 2-but-3-enyl-2H[1, 2, 3]
triazole (b.p. 90-1000C at _}9_nbar), I1HNVR (400 Mz,
[D6J-DMBO) : d= 2.62(q, 2H, CH2-CH=CH 2), 4.48(t, 2H,
CH2- triazole), 4.97-5.06(m >2H, CH2-CH=CH2), 5.75(m
IH, CH2-CH=CH 2), 7.75(s, 2H, triazole) and 6.36 g (34

%ﬁ}% gﬁyl I H[1,2,3]triazole (b.p. 106-108 0OC at
5; é g[ olorless liquid. 1H NWVR (400 WVHz,
I HDYMBHMEOMHA =D2-TRE6Q): B+, 2.692; (Z}E;CHHZ)CHECHEM),, £249(t, 2H,
[ 2

2: @?@é%% }E’gzgogﬁﬂﬁ?f) %'58 Ar&%ﬁ%@& M, 2'-
t67-iFRz 3146d, 2H; 3-152-10, 1.69 (2 18 mazalsb|&1215ylﬂﬁ@@zole),942(s, 1H,
drenyl ) - phenol A nmixture of 3.00 g (24.4 mol)

I@ut 3-enyl-IHJ[I,2,3]triazole, 6.79 g (20.3 nmol)

tert But yl - (4-1 odo~phenoxy) - di et hyl -si |l ane, 1.07 ¢
if). Q6[anof2) (2t (ntmm@&aﬁﬁh;iaﬁen%a&ﬁylgoﬁc&m -yinsethoxy}-

ﬁ?!@@g %P{e#&x PP OEHPRE rcaction mixture.

& reaction mxture was
cooled to r.t., evaporated, stirred with ice and

Phte (o2 ﬁa&oﬁ%‘% AR Plrc GRAR 10 HSbturiTA A0S .50

sunoltelddilehdlorianobd tyamet-1- ezwl)twl@n@} tafOcmp PA4E agd jstigred for
Py ?ﬁmsf‘i@' ﬂ’ign(@% frﬁﬁ@l @f@ﬂ&\éﬁﬁﬁ{ﬁiﬁ[@ (4] tﬂﬁﬁirgfki@faﬁﬁsphenyl)

stirred sol uti on oft tra
PR rgen s Pt 4938 ARG TEBSCODE0S] e OYRInIRRY Biet addition of
'16 ﬁiﬁle@étexotfheTbﬂtlﬁéﬁpreb@&htéu@svmﬂedecsSwdshﬁﬂwllth water (2x 10 ml),

bR ol SR o Gie BB Bl 2 me

é&ﬁ%hﬂbfqirndlhrﬂapt ane 5:1). The product cont al n| ng
fractions were collected, evaporated and stirred with
little ethyl acetate/n- heptane 3:1toyield 1.53 g
MM =NB5.ANESI1916. 3 (ESI +). 1H NVR(400MHz, D.- DVSO):

tg. @Nﬁ@&@bMﬁ'z' DHBMSORClE=AD Y73 (Ht; é@ItCﬂgﬁH—CHAr), 4.51(t, 2H,

G e s Bat) S ool Bt o bR ho Ebsta, 11,

@HaééH Ad)), 6.98@0 25,3’/ H-HtAi)az00@) 2H5.2ER X96°-HHAr) 7.36(d, 1H,

LI RER! £ A28 y1- 152 7.70(s, 1H, triazole), 7.92(m, 4H, ArSFs), 8.13(s, 1H,

triazole), 8.25(s, 1H, oxazole).

Example 13
1-[4-(4-{2-[2-(4-Pentafluorosulfanyl-phenyl)-vinyl]-oxazol-4-ylmethoxy}-
phenyl)-but-3-ynyl]-1H-[1,2,3]triazole

i) 1-But-3-ynyl-1H-[1,2,3]triazole

But-3-yn-1-ol (49.57 g, 707.2 mmol) and triethylamine (107.7 mL, 777 mmol,
dried over KOH) were dissolved in dry dichloromethane (500 mL) under a
nitrogen atmosphere and cooled to 0°C. Methanesulfonyl chloride (54.8 mlL, 708
mmol), dissolved in 500 mL of dry dichloromethane was added within 90 minutes
while keeping the temperature below 5 °C. The mixture was stirred for 3.5 hours at

room temperature, then poured onto 2.5 L of ice water. The organic phase was
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W@ 2495398 met hoxy} -

oH). iii)

| -14-(4-{2-[2-(4-Pentafl uorosul fanyl - phenyl ) -vi nyl] - ox

PCT/EP2005/002310

phenyl )-but-3-enyl]-1H][Il,2,3]triazole 13 ng (0.50

mmol ) 95% sodi um hydri de wepe.given to a solution of

108 ng (0.50 mmol)

4-(4-[1,2,3]triazol -1-yl ~but-1-enyl)-phenol in 4.0 m
aﬂzﬂ%nﬂtw&h&ﬂwﬁﬁm A 500%nN. of Waderghd(0x 380 mindf)brine and dried

onet hyl - 2- ent af | uoro Ifa n
Q}’eﬁﬁf’ﬁﬁl‘l&( st il Beted ratOh AT 1 ERBH Y e b methane
gulfonatev@B h2 ginnol, 89.Léb) addietlowliqoid. 10 M wat er t he
resulting precipitate was col |l ected, washed wi th water
(2x 10 m), nethanol (2x 10 m), diethyl ether and
Alrsusperisiony ot Na@FR (3280 @ 9469 miplhsodin (gdey (9405 g 6315

%E_:gﬂ}*&ﬁd 1%4551 M]’Trﬁ%éle/%si &ﬁgsts @nﬁﬁ&lﬁﬁm 22keth 1 2—butanol (750

@Xgi]gycg% f0r6lg).lB(Ud]lder |2, H@]it:gq?qz.‘\g 1)661\%%{ § OHI% t(f) room

t¥e) thebmSfhlafe sﬁlﬂnnaﬁe -(94318 kg A8).2 MAnBD) shas 20ded® Mithin 5

WWFS @ %ulitg)(gssu E%qswlnrw%f gl?!ré}m'_gted .Z)cﬁ%%l{& ZB)—# glkrO%ESSOOled to
Boh3{esnpdritpre andaookaitrat8l @54 sqtatyHvapxatos Iaél}5 °Gx anpl e

13 1-[4- (4 {2-[2-(4-Pentafl uorosul fanyl - phenyl) Vi nyI]

- oxazol - | met hoxy}- phenyl) - but - 3- IH[1,2,3]
Waﬂtqz(é()@m and gighlGoyephanetyl ) @rgf@%ﬁ@@@tbe organic phase was

&%tara%ed/ Arikd Bher(s8iund s&lfate7 8d e Wﬁltﬂes afdovdd £B0YE ﬂfﬁe&@mdue

7 d
Tt Lo Sy Sy Y5l BRELYE oo

alsamsPhers-mvCesal @ﬂbﬂﬁesmﬁrbmm‘qhﬁh adtel fibinytionc bven rQetiice 1-

CRICIES N R e

Thepmrrtgnﬁdcemﬂﬁrgner@@/ﬂ?ﬂémebcﬁ&% 0C. The m xture was
stirred for 3.5 hours at roomtenperature, then poured
ont o 2.5 L of ice water. The organic

h
a7 2L VTR 2750 P> SEL e ), At (14 2EL,
CEE2Piaide O 6814, NE1, ioR), &b (s, 1H, triazole).

ii)  1-{4-[4-(tert-Butyl-dimethyl-silanyloxy)-phenyl]-but-3-ynyl}-1H-
[1,2,3]triazole

A solution of 1.94 g (16.1 mmol) 1-but-3-ynyl-1H-[1,2,3]triazole in 14 ml THF
were added dropwise at 0°C to a suspension of 3.35 g (10.0 mmol) tert-butyl-(4-
iodo-phenoxy)-dimethyl-silane, 190 mg (1.00 mmol) Cu(I)I and 562 mg (0.80
mmol) Pd(PPhs), in 16 ml THF, followed by addition of 7.1 ml (50 mmol)
diisopropylamine. The mixture was stirred at room temperature for 20 h, 30 ml
water added, extracted twice with dichloromethane and the organic phase dried
over sodium sulphate. After evaporation and purification by chromatography on
silica gel (ethyl acetate/n-heptane 1:1) 2.80 g (85%) were obtained.

MS: M = 328.3 (APCI+). :
11 1-NMR(400MHz, Ds-DMSO): 8= 0.18(s, 6H, SiCH3), 0.94(s, 9H, C(CHs)s),
2.99(t, 2H, CH,-C=CH), 4.59(t, 2H, , CHa-triazole), 6.81(d, 2H, 3’~/5"-H), 7.21(d,
2H, 2’-/6’-H), 7.74 (s, 1H, triazole), 8.20 (s, 1H, triazole).
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over sodiumsulfate. The volatiles were renoved to
yield 94.18 g of the nethane sulfonate (631.2 mol,

w@20028/09938%s a yel low |iquid. A suspension of NaHEP2005/002310

(37.86 g, 946.5 mmol ), sodiumiodide (94.65 g, 631.5
mmol) and IH[1, 2,3]Triazalyg _(61.03 g, 883.6 mol) in
2-nmet hyl - 2-butanol (750 nL) was refluxed for 1 h under
an inert atnosphere. After cooling to roomtenperature
t he net hane sul fonate (94 18 g 631.2 mmvol) was added

RO LA PR S B D PRl S0 o room

terrperat ure and concentr at ed on a rot ary evapor at or at

e G e Dl i P T eﬁyl('%lah@a%@v@m’l
bw’p‘tvmyﬁcﬂﬂéilé iazalh eanso P rals 1 tglampggrumT fgoride
'éﬁiﬁlhgh'@n "l@ﬁ: Whssdiirtddadr 8th. AP ora‘t\.iofn(’ﬂhg Eé’sﬁﬁd&?&?as d1ssolved in
B ot oot g ohls B FiagueHliieg b aceic &cid. The
fogd atnlicaplhafw v@‘d dfiedalvipdrated and purified bgf chromgtography on silica gel

Z s _obtained as a
f%ﬁ‘%kﬁﬁ%tégf-‘% t¢ gﬁ%hf’?ﬁé&gg Pf‘jilﬁ(;)@}y% “THE° 88 it ent according
to GCFIDwas > 98 %. 1HNWR (CDAGC d= 2.05 (t, IH,

—221451] b+) #3.0(58).CH R (t, 2H
t ri‘azo 7

triazol e 77045 IH
I NMR (490M z) Ds-DMS 8_ 297(t 2H, CH,-C=CH), 4.58(t, 2H, , CH,-

kr1£z4>14)47((1t st 2Bt ) - 7d13ratml 3 51BNy AXHK) mh&wb]}:) ksqt9-(3 1H,
-ynyl ¥ [ friazole A solution of 1. g (1
"56)95@9’-%‘1 -IHJ[l,2,3]triazole in 14rr1 THF

wer e added dropwi se at OOC to a suspension of 3.35 g

. 10. I hts butyl - (4 .

o AR SRR PE st T phear iploglgiethosyl-
Cu( | pHeng) b B:S2ynp) - 18-[82,3tridzplePd( PPh 3)4 in 16 m  THF,
followed by addition of 7.1 m (50 mol)

di i sopr (Eyl am ne. The m xture was stirred_at rog

tlérpg (&b mamely O5Posodiuns dydrideveter SiEadOR sabutigmetk wa mg (0.50
N6B é&Jm QB%hétﬂq thaneyMdphdifl @ aNig HMBSa@idddﬁr&dl for
|

phat t
3o 324 Oy o ﬁn‘laﬁﬂ AR 24D foropufamyt-phenyD-
aiefl pbedzolehept adh&dhnﬂ)stlﬁn@ccglt@&E&@it me peeraiyhai Afed addition of

10 ml water the resulting precipitate was collected, washed with water (2x 10 ml),
methanol (2x 10 ml), diethyl ether and dried in vacuum to yield 182 mg (70%) of
product.

MS: M = 523.0 (ESI+), 545.0(M+Na", ESI+).

'H-NMR(400MHz, Ds-DMSO): 8= 3.00(t, 2H, CH,-C=CH), 4.60(t, 2H, , CH,-
triazole), 5.04(s, 2H, OCH;-oxazole), 7.01(d, 2H, 3’-/5’-H-Ar), 7.27(d, 2H; 2H, 2’-
/6’-H-Ar) 7.35(d, 1H, vinyl-H), 7.61(d, 1H, vinyl-H), 7.75(s, 1H, triazole), 7.94(m,
4H, ArSFs), 8.21(s, 1H, triazole), 8.27(s, 1H, oxazole).
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MS: M= 328.3 (APCl+). 0.18(s, 6H, SiCH3), 0.94(s, 9H,
C(CH3)3), 2.99(t, 2H, CH2-C=CH), 4.59(t, 2H,

wW@rsoeizsx ol e), 6.81(d, 2H, 3'-/5 -H), 7.21(d,f@ﬁmpmmymn3m

2'-/6'"-H), 7.74 (s, IH, triazole), 8.20 (s, IH,
triazole).i). 4-(4- -44 -
[1,2,3]Triazol-I-yl-but-I-ynyl)-phenol A m xture of
1.00 g (3.05 mmol)
Exdriple44(tert-butyl -di met hyl - si | anyl oxy) - phenyl ] -

but - 3- - IR AV .
R DA friamatohy b Do BB et o Baybhedf)-viny1l-
exdzol-églhethogylRbenitnenlfenapideat i on the residue was
dkssolved i n di chl oronet hane and washed wi th water
that was acidified by acetic acid. The organi c phase
v}déZc&Tuelzolévﬁmﬁf@wdﬂ%nd purified by chromatography
on silica gel (ethyl acetate) to give 612 ng (94% of

t§h| me HFW@(t 112 Con‘p lé%dx@ﬁ}gal—l IYIa,Z étrw%];?a%i.&é}é@%f_ﬁﬁa)_gesium

darbBhdte 112 HOO miObiRanéiid WZS)kti?c)ed #( 60°C2fdr ' mi' thed) 69.5 g (0.58

Pgojf) f)]fqmct)aﬁ:tg?btr%e) we%') dfiélfd aﬁfl &ﬁrr&%_lat 8(5°baz"o(}1tﬁl)ued Forlihother 5
hofiré: [he {salvﬁlﬁ- Vs E’elrpbm‘tdrda dho se&hd@nlylllquh‘éﬁlylwai% apd lexgcted

%e t¥1 t )é ceta The comblned organic hases Were dried,
1 3 e 53 ny

m%gatg@wédm Eﬁﬂdﬁlydiﬂﬁtﬂéd iy, Vot gion Guties HoUSTC (0.0

%%rWa&&ﬂ@&em%Hd 28.15¢g 45%) [1,2,3]triazol-1-yl-acetonitrile as red oil.
4-(4-11,2,3]triazol -1 ~yl- .1 -ynyl)-phenol in 4.0 m
DMF and stirred for 15 mn 173 ng (0.50 nmol)
AHCNMH(@MMBZI DIIMSO%-ehB2fs) 2idy OBl), 7a5¢4, -Lph érigdoe), 8.29 (
tf¥ %vgﬁa;ole wer e added and stirring continued at
. night. After addition of 10 ml water the
resulting precipitate was coll ected, washed with water
2% Bt e 10 m), diethyl ether and
gﬁ?ééq?ﬂhvgguu tle d 182 ng (70% of product. M5
M= 523.0 (ESU), 545 O(M:Na +, ESI+). 1H NVR(400MHz,

Elr“l (2%%% )?f 93 3.(89thmoBH 1, ﬁh‘l&@l‘-')lrylﬁhc&ﬁﬁitrﬂeﬁﬂ 11qu1d3|alﬁtmon1a

gonjagungy! H,F) wa ﬁ)ﬁf-f?%;na%%;%ﬁ g aney ?nickel ;31158 bafbhd 90°C. The

catalyst was filtered off, the solvent concentrated and the residue distilled. The
fraction distilling at 91°C (0.03 mbar) was collected to yield 4.3 g (55%) 2-
[1,2,3]triazol-1-yl-ethylamine as colourless oil.

'H-NMR(400MHz, Ds-DMSO): 8= 2.96(t, 2H, CHy), 3.07(br, 2H, NHy), 4.33(t, 2H,
CH,), 7.71(s, 1H, triazole), 8.10 (s, 1H, triazole).

iii) 4-Hydroxy-benzenesulfonylchloride

5 g (21.5 mmol) sodium 4-hydroxy-benzenesulfonate dihydrate were suspended in
50 ml toluene and refluxed for 2 hours using a Dean-Stark trap. The solvent was
evaporated, replaced by 12.8 g (108 mmol) thionyl chloride and 160 mg DMF and
the mixture stirred for 4 hours at 60°C and over night at room- temperature. After
evaporation, the residue was quenched with ice water, extracted thrice with
dichloromethane and the extracts died and evaporated. Yield 4.78 g (quant.) raw
product as white gum.
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/6"-HAr) 7.35(d, IH vinyl-H), 7.61(d, IH vinyl-H)
7.75(s, IH triazole), 7.94(m 4H, ArSF5), 8.21(s, IH,

wao pioamedsed , 8. 27(s, |H, oxazole).Exanple 14  PCT/EP2005/002310

N-(2-[1,2,3]Triazol-1-yl-ethyl)-4-{2-[2-(4-pentafluoro
sul fanyl - phenyl)-vinyl]- _45-

oxazol - 4-yl net hoxy} - benzenesul f onam de i)

[1, 2, 3]Triazol-l-yl-acetonitriIe A m xture of 40 ¢
(0.58 mol) IH[I,2,3]triazole and 94.34 g (0.29 nol)

P R T e TR

prﬁ@ﬁceton|tr|Ie wer e added and stirring at 60C
continued for another 5 hours. The sol vent was

evaporated, the residue mxed with wa an

By oty D Eb 24t a0y bt g et lnamide, o
cgnblneddorganlc phases were dried, evaporated and

the residue.disti n.v . The

diost mWFFgO%\?ﬂ@s@é o) ?%i&) Liﬂ’f Sﬁlygaamfls apd 370 8
Zféﬂﬁm&)li 458hn] | &r,o%]aﬂidarlﬁiﬁte i $20 amieTHﬁl was hddedsdropvise a

Is%uhi)r'] | giéﬁ @) %lj_l i rqu?l)'ﬁ iﬁ%’b&ﬂ‘ﬂf&{lﬁﬁ%ﬁhﬁﬂf 8 %80 fr%'THF

ablradm cemyodratird Syir(i6® wasropntinued at 80°C for 4 hours, then the solvent
bolas ?Vaﬂ)}:{te@%:’%‘:ﬂle r¥§1ﬂ@&ﬁhﬁfﬁ'téd' WitR 106 ndl '\A%f@rQO ITPN6.85 g (72%)

contarnin dr ogenat over g Raney nicke
aﬂezmp@aﬁd asighivomiid nrﬁeng:aft?ehoy%?t %%e% | tered of f,

the sol vent concentrated and the residue distilled.
The fracti istilling at 91C (0.03 nbar) was
LY M 51268 1?61’3 fideld 4.3 g (55% 2-

FH-RMA(1o0MER) k@MSGQ@daM(m,ez}asCHQl 642(tey$, GH}), 6.90(d, 2H,

AL, AP g 1093 7.0t 147 Bheroft PEOBEs 11,
Bridd1e)s10.3(by, 1HELIQHDl e). i)
4- Hydr oxy- benzenesul fonyl chloride 5 g (21.5 mmol)

sodi um 4- hydr oxy- benzenesul f hyd

s piriadd 3 Teroh1-ViottBned: éﬂﬁ@@r%&%&g Fagrosigyrabeny)-
usi Ngnd] Q%éibi»ﬁtﬁhiétﬁdxgpbeﬂ%ﬁeﬁﬂﬁohmide\ms evapor at ed,

repl aced by 12 (108 mmol ) thionyl chloride and 160

ng DVF and
A mixture of 145 mg (0.54 mmol) 4-hydroxy-N-(2-[1,2,3]triazol- 1-yl-ethyl)-

benzenesulfon-amide and 117 mg (0.36 mmol) cesium carbonate in 10 ml
butanone was stirred at 60°C for 30 min, then 207 mg (0.6 mmol) 4-chloromethyl-
2-[2-(4-pentafluorosulfanyl-phenyl)-vinyl]-oxazole and 100 mg (0.6 mmol)
potassium iodide were added and stirring at 60°C continued overnight. After

evaporation, the residue was mixed with 15 ml water and extracted thrice with 15
ml ethyl acetate. The combined extracts were dried, evaporated and the product
purified on silica. Elution with heptane/ethyl acetate 1:5 yielded 148 mg (43%) N-
(2-[1,2,3]triazol-1-yl-ethyl)-(4-{2-[(E)-2-(4-pentafluorosulfanyl-phenyl) -vinyl]-
oxazol-4-ylmethoxy}-benzene-sulfonamide as white solid melting at 170-172°C.

MS: M = 578.0(ESI+)

'H-NMR(400MHz, Ds-DMSO): 8= 3.18(t, 2H, CHy), 4.44(t, 2H, CH,), 5.16(s, 2H,
OCH,), 7.24(d, 2H, Ar-H), 7.37(d, 1H, vinyl), 7.64(d, 1H, vinyl), 7.73(m, 3H, 2Ar-
H + triazole), 7.78(t, 1H, NH), 7.95(m, 4H, Ar-H), 8.08(s, 1H, triazole), 8.33(s, 1H,

oxazole).
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the m xture stirred for 4 hours at 600C and over night
at roomtenperature. After evaporation, the residue

woer®sqessshed with ice water, extracted thri ceP@i/EP2005/002310

di chl oronet hane and the extracts di ed and evapor at ed.

Yield 4.78 g (quant.) raw pygduct as white gum 6. 71(d,
2H, Ar-H), 7.43(d, 2H, Ar-H), 12.9(br, IH OH). iv)

4- Hydroxy-N-(2-[1,2,3]triazol-1-yl-ethyl)-benzenesul fo

Badth ﬁo a m xture of 9.31 g (83 1 mol)

zoI 6
f% 1(5‘% H%‘PSH%HJS PR F gt i8R |
p{hammy%prc&pyis]elﬂt 1,3s8]ofazdk. 0 ¢ (83 1 mmol)
4- hydr oxy- benzenesul fonyl chloride in 160 ml THF at
roomtenperature. Stirring was continued 80C for
i s (0. 3hmmal he5% spdiam hydridesyers givande aéﬁgltloﬁé)frléglfﬂ&éo 50

h{xh&lB' f46(t3eﬁ 2] %zlaﬂ@ )il'd r¥e8x§Y-phend19AE) b DMNGE and 48%ed for 15

friBo] 75 N T e DB RR e aans ghen-

né'ﬁ (dxazalbtwefddtded 4nd Etﬁltrm dntifitrd) at 6. &g@nﬁghﬁ AfteAnddiion of
B anyeien e e pretptt b, ber ) pralh @bl 1 o,

IetiRarfol/wa1eB] TTT i(202 4D - rhl)y lethyl lgdtyte(nsh¢tanq B2, 2-gmalbamoynt of
| 0
di% fo %fﬂef MY {irl%{ Q%éi{i E?)?( ;r} g (88%) of a sltﬁhtlg I)]/ellow ;e)owder

0oxazo benzenes
n1xture of 145 ng (0.54 nmol) 4-hydroxy-N-(2-[1, 2, 3]

fMig: Moiszboy(hasp;t)hyéw(mﬁm\?@sw fon-am de and 117 ng

S S I M NGRS L R

415 hborpmeHyEH,-triazole), 4.55(t, 2H, CH,-triazole), 4.96(s, 2H, OCH-

27 (4= { Qr. I d
Bty SO0 AT b &%%#f%ﬁ?%? AR ARES, £of i,
srtnyi—H)nwa(ts, BAGriazole), A4t otk MiSEk 8.1Afst Bhl, triazole), 8.23(s, 1H,

g%q)%zatlon the residue was mxed with 15 mM water

extracted thrice with 15 ml ethyl acetate. The
conbi ned extracts were dried, evaporated and the

ProdNet mwxm @Dem)sz b7 Ga, 215, utiisqa, Wi}, 1 dreptanes ey iy, 1H),
acgra 2[5 = 3! 6e58d?<9 A48 /T4 ({14314% P61 (d, 1H), 7.55 (d, 1H), 7.69 (s,
1H), 7.92 (s, 4H), 7.99 (s, 1H), 8.11 (s, 1H)

ﬂ

Example 16
[4-(4-[1,2,3] Triazol-1-yl-butyl)-phenyl]-{2-[2-(4-pentafluorosulfanyl-phenyl)-
vinyl]-oxazol-4-ylmethyl}-amine

i) [4-(4-[1,2,3] Triazol-1-yl-butyl)-phenyl]-carbamic acid tert-butyl ester

To a solution of 10.0 g (46.2 mmol) 4-(4-[1,2,3]triazol-1-yl-butyl)-phenylamine in
100 ml THF were added at 0°C 92.5 ml of a 1 M solution of bis-trimethylsilyl
lithiumamide in THF and thereafter at room temperature a solution of 9.08 g (41.6
mmol) di-tert-butyl dicarbonate in THF. After stirring for 30 min, the mixture was
quenched with ammonium chloride solution and extracted with ethyl acetate. The
extract was dried, evaporated and the residue purified on silica. Elution with ethyl
acetate yielded 12.0 g (82 %) title compound as slightly yellow crystals.
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(2-[1,2,3]triazol-1-yl-ethyl)-(4-{2-[(E)-2-(4-pentaflu
or osul fanyl - phenyl ) -vi nyl ] -

WO@x@2095348 y| net hoxy} - benzene- sul f onam de as WhPCEHEBRMWDF/0D2310

melting at 170-1720C. Ms: M = 578. Q ESI +)

1H NVR(400MHz, D.-DVSO): d_3718(t, 2H, CH2), 4.44(t,
2H, CH2), 5.16(s, 2H, OCH2), 7.24(d, 2H, Ar-H),
7.37(d, IH vinyl), 7.64(d, IH vinyl), 7.73(m 3H,
ﬁW {4-cu-1,2 3] B @b L yyl-butyd)- pherlyﬂ'! {N@-(4—§er&5ﬂﬂiﬁro&ﬂfanyl—

0X a;%ﬁlé)g) gp&ﬂpqxélzq_ = -Yfmezcﬁyl? e arblinic 3h&a butyl ester

| -[3-(4-{2-[2-(4-Pentafl uorosul fanyl - phenyl ) -vi nyl ] -ox

%g‘bg]ﬁraplalz ot 2%16}‘(3 SO&}FIS‘Q‘E@IHC @%{%!3}1 %tod Pgrbn% soluuog of 316 mg
(9 myneld 4- (4ol 152> %]@ll%ﬂoi érVI@ﬂlt}i)rQhﬁ@’ ~garh @n}ﬁﬁﬂléj tert-butyl ester

ﬂl f»@ Tl DR&F’SAM A7 fok wlmllar OV t &hird. B46 okl (d.000Mmol)
d.sti rre Fr 15 m

I cpropmsaiiy [ 6 poe Bios T R ag L RER Pl e added

Mmdlydlﬂmfgm@lhae&\@tr sseadidededn d\f&irlcﬁfdflﬂgaddﬁmrl ofl® dnlatater, the

PBETHF%)Y\(’%&Q};}& 8%11’16? ¢ {%ré V%gdl TNl fgf 36; min. avl\ﬁttﬁg fotl'H}%ﬁ precipitate
isataged Wﬁltmom Washﬁéhhﬁnwlaie%aweler/melhmk 1 10a11td y-heptang) and

aned 31? @%P%Fk‘re &6 2)§%;da4 % ATRH - ( Bfﬁrﬂayél 1e§1h@&ty1)-
pqu@r{z [\25(4-p¢1ﬁa1§;gg“ogﬂ pheny -mcm - —ylggﬁwl} -carbamic
gaa@érg,%hgg@gter 2H, CH2- CH2 triazol e) 3.90(t, 2H, OCH2

-CH2-triazole), 4.55(t, 2H CH2-triazole), 4.96(s,
2H OCHz2- oxazole), 6.86(d, 2H, Ar-H), 6.97(d, 2H,

l7ii)73|7i)-(47 I%QerahHrl—Vl—hwyl)kbghen?l 6{2([@; (4+péntafluoydsulfpnyl-phenyl)-
20 7.94(m 4H, ArSF5), 8.15(s, IH,

tri a‘é‘&fl]s Xazé’i ?E‘h’lyhl rarfing ™| e). 1H NVR %400 I\/Hgs

CDC13) : 267(m 2H) | 418(d 2H) 4.47 (t, 2H) . 5.87

%{_%ohh n‘%_ﬁ)dn( H}m(%mél T 3§ifhazglt9-iyl Hu ;§7 1]-{2-[2-
(Agpenqa@uorpsgl@n(y}sphq:q;{})—Vlgylj_pxe@1 4 ]zb‘ne@yg}ﬁfﬂrga@g, ac1c? tert-butyl
ester in 4 ml dichloromethane and 4 ml trifluoroacetic acid was stirred at r.t. for 1 h.
Water was added and the mixture neutralized with solid sodium carbonate. The
organic phase was separated, washed with water, dried over sodium sulfate and
evaporated. The residue was stirred with a little isopropanol, the crystallized
material isolated by filtration, washed with ether and dried to give 100 mg (27%) of
product.

MS: M = 526.0 (ESI+), 524.1(ESI-).

'H-NMR(400MHz, Ds-DMSO): 8= 1.43(quintet, 2H, CH,-CH,-Ar), 1.79(quintet,
2H, CH,-CH,-triazole), 2.43(t, 2H, CH,-Ar), 4.15(d, 2H, NHCH,-oxazole), ),
4.37(t, 2H, CH,-triazole), 5.84(t, 1H, NH), 6.56(d, 2H, 3’-/5’-H-Ar), 6.88(d, 2H, 2’-
/6’ -H-Ar) 7.31(d, 1H, vinyl-H), 7.55(d, 1H, vinyl-H), 7.70(s, 1H, triazole), 7.93(m,
4H, ArSFs), 7.98(s, 1H, triazole), 8.10(s, 1H, oxazole).
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[4-(4-[1,2,3]Triazol-1-yl-butyl)-phenyl]-{2-[2-(4-pent
af | uor osul f anyl - phenyl ) - vinyl ]

W0 200am943881- yI met hyl } - am ne i) PCT/EP2005/002310

[4-(4-[1,2,3]Triazol-1-yl-butyl)-phenyl]-carbamc acid
tert-butyl ester To a sol utiggn of 10.0 g (46.2 muol)
4-(4-11,2,3]triazol-1-yl-butyl)-phenylamne in 100 m
THF were added at 0C 92.5 m of a 1 Msolution of
Bik#mpleitret hyl si Iyl |ithiumam de in THF and thereafter

t ol Ie) 41. 6, ol
G oo Hs Ryl P Bl Rl rony -
BhenplRbuttyhiel B[ [x2ipeiarale quenched with anmoni um
chl oride solution and extract ed with ethyl acetate.

The extract was dried, orated and the residue

bur i4 (4eBroamo-bengeags lfobyhm STzt 4- @rneptafioseslianylpheazh-

12. Qigyif-82az¥le titl e conpound as slightly yellow
crystals.)

(42 (ac[T.2, 3] Triazol -1 -yl -butyl ) - phenyl - {2- [ 2- (4-
negdlafibn QifO@UhIBﬁdmethhlenﬂ X4~ pentaﬂuorosulfanyl phenyl)~v1ny1]-oxazole

&?‘il 5 azmli B% %{gffgﬂé Car %nesﬁ:iﬁl t17 ?uﬁ X& mmol) in

N,Naﬁﬁethyl zfonmﬁmtdedﬁo ahl) 3/126 sﬁmgre(ilfog@ l'mtol6))°C After coohng the
I e C
fhe,{n%_r{) &aglﬁdgg% 3)41% %ﬁéf nfascxé& m‘gl gm:yﬂr ablt ga@ £ 58 fn% the
sempiseh exsapisr avers ewergmashgd (Vi 0\73{%| 1ed over sodlum sulfate,
éellﬁéﬁhﬁ]a@a% hzx{;uo?and éryk tgléﬁgcnfr@gi étﬁéﬂﬁblhé)@ﬁé/ Iyreph@ﬁj(l—bromo-
y ol e ed .and s ued at
bhrtheselion ey} 21l e AR D PO i e dle  as
e @ipstallire produgroVieRiD. 348 p(54%)m water, stirred for
30 min. and the forned precipitate isol ated by
filtration, washed with water, water /nethanol 1:1,

MM#ﬁéﬁptWthﬁ@@(Aﬂ&)i n vacuo at 400C to yield 490

X d Gld: §Lt k| %OEH' cﬂzs{%bt >6'9b 1H, viny 1 H), 7.43
- 4- pent af uorosu fanyl g ny vl ny
AoV EAtiyTridh A Y dc2ihiBe) 6P amy He Aty %‘54 é%((s’el’H ?&a?t}le -H),

4744, 13, Ry-81). Tri azol - 1-yl-butyl)-phenyl] -{2-
[ 2- (4- pent af | 'uor osul f anyl - phenyl ) -

vinyl ] - oxazol -4-yl nmet hyl }-am ne A solution of 450 ny
(). TR[4x([2-[2-(4-Pentafluorosulfanyl-phenyl)-vinyl]-oxazol-4-

(RO e TR

- oxazol - 4-yl net hyl } - car bam c acid tert-butyl ester in

‘A B1ufd d&%lfq'f Qe ] '%ﬁ%}leu?frij.z% 1¥az 8161 (B 408, AREE Wrhod Gh hnt9&rous

tirre
THF (5 ml) was treated with 9-BBN (0.5 M in THF, 2.86 ml, 1.43 mmol) at 0°C and

stirred for 2 h at room temperature. This mixture was added to a solution of 4-(4-

bromo-benzenesulfonylmethyl)-2-[2-(4-pentafluorosulfanyl-phenyl)-vinyl]-
oxazole (345 mg, 0.65 mmol), [Pd(dppf)Cl;] (57 mg, 0.07 mmol) and aqueous
cesium carbonate (3M, 0.65 ml, 1.95 mmol) in N,N-dimethyl formamide (4 ml)
and stirred for 3h at 70°C. After cooling to room temperature ethyl acetate (100 ml)
was added and the solution washed with water (2 x 50 ml). The organic layer was
concentrated and the crude product purified by flash column chromatography
(ethyl acetate) and crystallisation from diethyl ether to yield 1-[4-(4-{2-[2-(4-
pentafluorosulfanyl-phenyl)-vinyl]-oxazol-4-ylmethanesulfonyl}-phenyl)-butyl]-
1H-[1,2,3]triazole as white solid (213 mg, 57 %).



Water was added and the m xture neutralized with solid

sodi um carbonate. The organi c phase was separ at ed,
worekhesss th water, dried over sodi um sul f at e BCTEP2005/002310

evaporated. The residue was stirred with a little

I sopropanol, the crystallizgd_material isolated by

filtration, washed with ether and dried to give 100 ng

(27% of product. Ms: M= 526.0 (ESI+), 524. 1(ESI-)

BES: M 43¢510i(APEL), 5230(ADH): CH2- Ar), 1. 79(qui ntet,

ﬁ%ﬁ:@@%ﬁ@— _}b__e,ﬁ;é L5 fuigteh 2] L ggl(év)%‘?eg ﬁ‘( 271

BH, CN}zBAr) 64.3%5 (gl 2H2 HHza.’r}ai(ﬂé), I&L6Ar(),,2}5 F8459)2),2H7 d,-1H, 'vinyl-

’(‘5 ;ﬁ %%sfé’azz f?lodvgﬂ%w-ﬂhﬁﬂ(@' uliﬂna\ébl@y Tﬁ)(d 2H,

f\rS ow)(s, 481, 796Es), § (sd@i@w}e)éeé%i W dopazdle).
1-[4-(4-{2-[2-(4-Pentafl uorosul fanyl - phenyl ) -vi nyl ] - ox
azol - 4-yl met hanesul fonyl } - phenyl)-butyl ]
-lH[1,2,3]triazole i)

4- (4- Brono- benzenesul fonyl net hyl ) - 2-[ 2- (4- pent af | uor os
ul fanyl - phenyl)- vinyl] -oxazole A solution of

4- chl or onet hyl - 2-[ 2- (4- pent af | uor osul f anyl - phenyl ) -vin
yl]-oxazole (0.30 g, 1.28 mmol) and sodi um

4- br onobenzenesul finate (0.717 g, 2.57 mol) in

N, N-di net hyl formam de (20 m) was stirred for 3 h at
60C. After cooling the m xture was poured onto water,
extracted with ethyl acetate (3 x 50 m ), the conbi ned
organic | ayers were washed with water, dried over
sodi um sul fate, concentrated in vacuo and crystallized
from et her/i sohexane yi el di ng

4- (4- bronobenzenesul f onyl rnet hyl ) -
2-[2-(4-pent af |l uorosul fanyl - phenyl )-vinyl] -oxazol e as
white crystalline product. Yield 0.345 g (51%. M5 M
= 531.8 (APl +), 529.8(API+). 1H NVR(400MHz, CDO ): 6=
4.36 (s, 2H, CH2SX?), 6.90 (d, IH vinyl-H), 7.43 (d,
IH vinyl-H), 7.57(d, 2H5 Ar-Br), 7.69(m 4H, Ar-SF5),
7.72(s, |H oxazol e-H)




7.77 (d, 2H, Ar-Br). ii)

1-14-(4-{2-[2- (4-Pentafl uorosul fanyl - phenyl ) - vi nyl ] - ox
W@ 2mb/0%388/| met hanesul f onyl } - phenyl ) -butyl ] - 1H¢WEP2005/002310

,2,3]triazole A solution of .

| -but-3-enyl-1H[1,2,3]triazgle (80 ng, 0.65 mmol) in

anhydrous THF (5 mM) was treated with 9-BBN (0.5 Min

THF, 2.86 m, 1.43 nmmol) at 00C and stirred for 2 h at

Lieoof Reférprdest ure. This m xture was added to a sol ution

of 4-(4- Dbrono-benzenesul fonyl met hyl) - 2-

[ 2- (4- pent af | uor osul fanyl - phenyl ) -v Il - oxazol e

Bastlgasiy,an0 Hnmmod)L.A, Qi(CdEJgVﬁEJ(SIBJ]Pl (éf ¥g) 66L607 ol )

ﬁQs‘i%ﬂ‘ie&gE ﬁe@ﬁgfc{#@yfo@rﬁ&nm\e 4(@%@0;2651351 1.95 ol )

or mam de tirred for 3h
gharpgcC., And §ha%e°9$r fryI: OPih émn@'wére‘% @g%@e”étf
apetahey{ 100 m ) was added and the solution vvashed

et ot Revart HEMER BBy GAGEFOBAT T ed by f1 ash
R@hwﬁm\/p himdrstitvigwalinyl. X e Onyblogr 63 Bugpl. ah(R002) 17-24
Wi%i&sffe? ?’%g%trlﬁs%nﬂe’rg%dta%{&)ﬁesgag&%7 61@95)' fl d

PeD0af770@4 osul f anyl - phenyl ) - vi nyl ] - oxazol - 4-yl net hanes
enyl ) - butyl] IH [1,2,3] triazole as white
so(lf)%g %L?q ng, 57 %.Ms: M= 575.0 (APl +),
§7Q 08(0RRFQ7A . 1H- vaR(400|sz, D.-DMSO): d 1.54 (quintet,
W .ogM388 (quintet, 2H), 2.71 (t 2H, CHz2-Ar), 4.39
t, .2H - azol e H CH2S2), 7.27 (d,
Wr,lglviﬁyg-ﬁ?& JEER %65(]2"35) 7.51(d, IH,
Yarden; ¥} and Ulifich,9A., Athu. tRevalioklem. 57 (79881 4424478 Ar SC2)
7.92(s, 4H, ArSF5), 8.00(s, IH triazole), 8.10(s, IH,
oxazol e). Li st of References Baselga, }., and Hamond,
L. A, Oncology 63 (Suppl. 1) (2002) 6-16 Bastin, RJ.,
et al., Organic Proc. Res. Dev. 4 (2000) 427-435 Chan,
A.C., and Shaw, A S., Curr. OQpin. Inmunol. 8 (1996)
394-401 EP 1 270 571 Larsen et al., Ann. Reports in
Med. Chem, 1989, Chpt. 13 Ranson, M, and Sliwkowski,
MX, Oncol ogy 63 (Suppl. 1) (2002) 17-24 Wl ks et al.,
Progress in Gowh Factor Research 97 (1990) 2
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WO 01/ 77107 WD 03/031442 WO 03/ 059907 WO 98/ 03505
Wight, C, et al., Br. J. Cancer 65 (1992) 118-121

woraoodees3ssy., and U lrich, A, Annu. Rev. Bi ochr@T/EB2005/002310

(1988) 443-478Patent Clains 1. The conpounds of
formula I-A, fornula I-A -sherein R2 i s hydrogen or
fluorine; R3 is hydrogen, (Q Cralkyl, (Ci1-C3)alkoxy or
hal ogen; Gis -NH, -S-, or - O; Vis -0, -NH,
-C(O-NH, -NHC(O- orPaspOClaimsWis -CH2-; or a
direct bond; Xis -NH, -O, -S(Ox-, -C(O -,

-C(O) NH-, -NHC(O) -S(O 2NH, -NHS(O 2-, -CH=CH, -C
G ofhe capppoundy of formulrbhn-: and B is i mi dazol yl ,
pyrazolyl, triazolyl or tetrazolyl, each of which is
unsubstlt*yt ed or o&ge substituted with -C(O OH and/or

one, pr three nmes substituted w t3h al kyl , which
al kyl 's,s ly interrupted one, RWo or three
times )‘:/\FQ , -S(O 2NH-, -NI—L;(O)Z-,

-C(O) - NH -G or -P(O (CH 3)/T=axd vvhi ch al kyl
i s unsubstituted or Nvo or\/t e\e t —X—Y—B
substituted with - OH, -P(O)(CH 3) 2;
and G /

formula I-A,

wherein

R*  ishydrogen or fluorine;

R® s hydrogen, (Ci-Cs)alkyl, (C;-Cs)alkoxy or halogen;

is -NH-, -S-, or —O-;

is -O-, -NH-, -C(0)-NH-, -NH-C(O)- or -S(O)x~3

is -CH,-; or a direct bond;

is -NH-, -O-, -S(O)x-, -C(0)-, -C(O)NH-, -NHC(O)-,
-$(0),NH-, -NHS(O),-, -CH=CH-, -C=C- or —CHz-;

is -(CHj)q-; and

is imidazolyl, pyrazolyl, triazolyl or tetrazolyl, each of which is

M2 <0

oo

unsubstituted or once substituted with

~-C(O)OH; and/or

one, two or three times substituted with alkyl, which alkyl is optionally
interrupted one, two or three times by

-O-, -S(0)x-, -S(0),NH-, -NHS(O);-, -C(O)-NH-, -NH-C(O)-

or -P(O)(CHj3)-; and

which alkyl is unsubstituted or one, two or three times substituted
with -OH, -NH,, -C(O)OH, or -P{(O)(CH3),; and

is 1,2 or 3;and
is 0,1 or 2; and

pharmaceutically acceptable salts thereof.



nis 1l 2or 3; and x is 0, 1 or 2; and
phar maceutically acceptable salts thereof.2. The

W@ o09poeR3ss according to claiml, wherein R2 i SPCT/EP2005/002310
fluorine; and Gis -S- or -O. 3. The conpounds
according to claim1, wherei32 R2 is hydrogen; and Gis
-S-. 4. The conpounds according to claiml1, wherein R2
and R3 are both hydrogen; -WX-Y-is -(CH2)4-; and Bis
i27i daldwlcpmpoppdeawbyding ta dlzipol, whergint et razol yl , each
of which is unsubstituted or once substituted with
-(O QH, and/or one, two or three times substituted
wit h Bal kysd fluqpnes pnd| kyl is optionally interrupted one,
two @ thiseokioes by -O, -S(Ox-, -S(O 2NH,
-NHS(O 2-, -C(O -NH, -NH-C(O)- whi ch al kyl is
unsubstituted or one, two or three tinmes substituted
vii.t h FHeHompskRds adcofdifiko caim Rwdet€dd 3) 2. 5. The
conmpounds according to claim1l, wherein R2 and R3 are
bot h hydrogen V and G are both -0 -WX-Y-is
- ( CHR’4- is hystogen; gndin i mi dazol yl -, triazol yl - or
tetragzol yl _q.ing, each of which is unsubstituted or
once substituted with 2-(2-hydroxyethoxy)ethyl,
1- hydroxyet hyl , 2-hydroxyethyl,

% ( Z'T‘Iﬁtcbﬁi@buﬁﬂb@@ﬁdiﬁg Rydlaim 1, wherein

R”and R’ are both hydrogen;
Vand G are both -O-;
-W-X-Y-is -(CH;)4-; and
B isimidazolyl, pyrazolyl, triazolyl or tetrazolyl, each of which is
unsubstituted or once substituted with
-C(O)OH; and/or
one, two or three times substituted with alkyl, which alkyl is optionally
interrupted one, two or three times by
-O-, -S(O)y-, -S(O),NH-, -NHS(O),-, ~-C(O)-NH-, -NH-C(O)-
or -P(O)(CHj3)-; and
which alkyl is unsubstituted or one, two or three times substituted
with -OH, -NH,, -C(O)OH, or -P(O)(CHj3),.

5.  The compounds according to claim 1, wherein

R? and R? are both hydrogen;

V and G are both -O-;

-W-X-Y-is -(CH3)4-; and

B  is an imidazolyl-, triazolyl- or tetrazolyl ring, each of which is
unsubstituted or once substituted with 2-(2-hydroxyethoxy)ethyl,
1-hydroxyethyl, 2-hydroxyethyl, 2-(2-methoxy-ethoxy)-ethyl,
hydroxymethyl, 2-methanesulfinyl-ethyl, 2-methanesulfonyl-ethyl,
dimethyl-phosphinoylmethyl, methoxymethyl, carboxymethyl,
2-carboxyethyl, aminomethyl, 1-aminoethyl, 2-aminoethyl.
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hydr oxynet hyl, 2-net hanesul finyl -et hyl,
2- met hanesul f onyl - et hyl , di net hyl - phosphi noyl net hyl ,

woreiokossgset hyl , car boxynet hyl, 2-carboxyet hyl , PCT/EP2005/002310

am nonet hyl , 1-am noethyl, 2-am noethyl.6. The
conmpounds according to cl aim®%:

4-[4-(4-1m dazol -1 -yl -butyl)-phenoxynet hyl ] -2-[2-(4-pe
nt af | uor osul f anyl phenyl) -vinyl] -oxazol e;

& { | -Mhé-cormppAnfl{ &roRlige to-diemt af | uor osul f anyl - phenyl ) -v

i nyl ] -oxazol - 4- ylnethoxy} phenyl)

- buty [}.‘ll-l H i m dazol - 2-yl } - et hanol ;

| - [ 44¢ ({42h{1(dE§012L—YLW1fF’éTPﬁlﬁﬁ¢Weé]§5d RdRy-prméafinorosylfagyl-

| ] - oxazol; hén%l -Vlnyl -oxazole;
yl net hoxy} - phenyl’)-butyl -1 H[1, 2, 3] triazol e;

4-14-(4-{2-[(E)-2-(-4-Pentafl uorosulfanyl phenyl ) -vi ny
| ] - 0xapo]4-@4-{2-[(E)-2- ( 4- Pentaﬂuorosulfanyl-phenyl)—Vlnyl] oxazol-4-

yl met hoxy} - phenwyl ),- |

S-[4-(4- ?%Ft?lgﬁ(%?% )I):Ib“lﬁ’fliaf ugfrng%u(%l kl Ie- eﬁyl) vi ny
| ]-oxazol -4- yl nmet hoxy}-phenyl) -butyl] - 2H-tet razol e;
2-{5+4[ - DY) 51vA-ny|

- oxazlorzl %4 i@t%é ﬁ%ﬂ{g%hféarfg@m g’fh@?)n Ak ovA-NY T ]
-tetrazolyl me }cy}eph@mlir u'fﬂ [1,2,3 trlazole,

2-{5- [4 (4 {2-[2-(4-Pentafl uorosul fanyl - phenyl ) -vinyl ]

- 0xazo th enI - but yli .

- Pot vttt B A iRt oskiam st Hsetrek g o
claim1l, yhheﬂhexy} ﬁlﬂer@bdﬂﬁﬁ 1-aie [ hpBltrihyde;ogen; V and G
are both O; -WX-Y- is -O(CH 2)3- C(O) (CH 2)3-;
-S-(CH2V ; -S(0O2-(CHz)3-; -S(O -

- S( ORMNE-{THE 2 {-4-INsitaffnOy osplBrnyd p enleS(V(n)yl Npkag a2/

- CH2- NH S(O-(CH 2V ;
- OH2- S( O§Y?ﬂ|‘f%4§’<}'p}gi@|:%%a&maz%!i;ol ( ot oV ;-
CH2- CH=CHCH 2-; or -CCG(CH2)2-; and B is
i m d@Zpﬂ V4-(4- P 220/Dehta flbboB@ll-pREny PV IgH Wxtbol-ach
I C

of wh yllmethoxy} -phenyl)-butyl]-tetrazol-1-yl}-ethanol; or

2-{5-[4-(4-{2-[2-(4-Pentafluorosulfanyl-phenyl)-vinyl]-oxazol-4-
ylmethoxy}-phenyl)-butyl]-tetrazol-2-yl}-ethanol.

7.  The compounds according to claim 1, wherein

R*and R’ are both hydrogen;

V and G are both -O-;

“W-X-Y- is -O-(CHz)3-; -C(O)-(CHa)3~; -S-(CH2)3-; -S(0)2-(CHz)3-; -S(O)-
(CHz)3-; -S(0)2-NH-(CH,),-; -NH-C(O)-(CHa)2-; -C(O)-NH-(CHa)2-
-CH,-NH-(CHa),-; -CH2-O-(CHy)2-; -CH;-8(0)-(CHz)2-
-CH,-S(0),-(CH,),-; -CH=CH-CH,~; ~CH=CH-(CH,)2-; -CHo-
CH=CH-CH,;-; or -C=C-(CH,),-; and

B isimidazolyl, pyrazolyl, triazolyl or tetrazolyl, each of which is
unsubstituted or once substituted with
-C(O)OH; and/or
one, two or three times substituted with alkyl, which alkyl is optionally

interrupted one, two or three times by
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unsubstituted or once substituted with -C(O O+ and/or
one, two or three tines substituted with al kyl, which

W@Pbdopl93388 opti onal |y interrupted one, two or tPCEEP2005/002310

times by-O, -S(Ox-, -S(O2NH, -NHS(O 2-,

-C(O-NH, -NHC(O- or -P@4CH 3)-; and which al kyl

is unsubstituted or one, two or three tines

substituted with -OH, -NH2, -C(OOCH, or -P(O (CH 3)2.

8. The coOpMS(03.-2S00):Nhg-NHSE ai, ACIQ)-MiEr, eNH-0 knd

R3 are both and G are both -O; -WX-Y-is

0 (CcH 295 PW@F%@E Nl‘i/(m 2)2-: -CH2-O (CH 2)2-

CH2 S( OphidBHalkylp1s: unsgbftitefed) or ()@121)%21 or .t@fqe@mgq;ppbstltuted

2) 2-; O v ColfeHRIE; ;c(@ﬂ@be drSPGCB)(@Z-BBzY' 9. The

conpounds according to cl
I -12-(4-{2-]-4- (Pentafluorosulfanyl phenyl ) -vi nyl ] - oxa

80! - 4h¥ LoRpBENIdaccording to claim 1, wherein
benzyl oxy)-ethyl]-1H[1,2,3]~triazol e;

l-[2-(4-{2-[(E)-2-(4- Pentafluorosulfanyl phenyl ) - vi nyl
] - ox®Z ahd &2 ayélmhhgdgogemhenyl nmet hanesul finyl)-ethyl]

lH_L\fld

ltr
- 2- é E?é’Z "4- Pent af | uor osul f an I - phen}/I ) - vi nyl
]- oxa%K-ﬁ*ls -O (CHz)s-, -5(0),-NH-(CHz)>~; -C

yl met hoxytnggg@yI(@ﬁznan@wls‘(@)thH%hyCH‘:Uﬁ (CHz)23
[1,2,3]trrazole;

1-[ 4- ( 4- P2=E5CcEHRemtaRd) uor osul f anyl - phenyl ) - vi nyl |

- oxapol - 45 irlapEtihoxy} - _
phenyl)-but-3-enyl]-1H][Il,2,3]triazole;

| -[4-(4-{2-[2-(4-Pentafl uorosul fanyl - phenyl ) -vi nyl ] -ox
3zo| Theybmpohadyjccoptetpl Jaitmh: - 3- ynyl ] - 1H[1, 2, 3]
triazol e

N-(2-[1,2,3]Triazol -1-y I-eth?/zl4{2 pent af | uor o
sul faﬁ&’b@pfﬁeh—y&f(}’emaﬂuomsulfan enyl)-vinyl] oxazol- -ylmethoxy}-

benzyloxy)-ethyl]-1H-[1,2,3]-triazole;

1-[2-(4-{2-[(E)-2-(4-Pentafluorosulfanyl-phenyl)-vinyl] -oxazol-4-
ylmethoxy}-phenylmethanesulfinyl) -ethyl]-1H-[1,2,3]triazole;

1-[2-(4-{2-[(E)-2-(4-Pentafluorosulfanyl-phenyl)-vinyl] -oxazol-4-
ylmethoxy}-phenylmethanesulfonyl)-ethyl]-1H- [1,2,3]triazole;

1-[4-(4-{2-[2-(4-Pentafluorosulfanyl-phenyl)-vinyl]-oxazol-4-ylmethoxy}-
phenyl)-but-3-enyl]-1H-[1,2,3]triazole;

1-[4-(4-{2-[2-(4-Pentafluorosulfanyl-phenyl)-vinyl]-oxazol-4-yimethoxy}-
phenyl)-but-3-ynyl]-1H-[1,2,3]triazole;

N-(2-[1,2,3] Triazol-1-yl-ethyl)-4-{2-[2-(4-pentafluorosulfanyl-phenyl)-
vinyl]-oxazol-4-ylmethoxy}-benzenesulfonamide; or

1-[3-(4-{2-[2-(4-Pentafluorosulfanyl-phenyl)-vinyl]-oxazol-4-ylmethoxy}-
phenoxy)-propyl]-1H-[1,2,3]triazole.
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vi nyl ] - oxazol - 4-yl met hoxy} - benzenesul f onam de; or
1-[3-(4-{2-[2- (4- Pent af | uor osul f anyl - phenyl ) - vi nyl ] - ox

wW@2mb/0%5398 met hoxy} - phenoxy) -propyl]-1H[1, 2, B{T/EP2005/002310

triazole.10. The conpounds according to claim 1,
wherein R2 and R3 are both _lggdrogen; Gis-O or -S-; V
is -NH, -CCO-NH, -NHC(O- or -S(Ox-; -WX-Y-is
-(CH2)4-; B is imdazolyl, pyrazolyl, triazolyl or

et r Thekympotrdsacosrdingitolklaim luwhefest i t ut ed or once
substituted with -C(O OH, and/or one, two or three
times substituted with al kyl, which alkyl is

opt i Bhahd R’ iant eothbpdeegemne, two or three tines by -O,
-S(Ogt-, SR, -NHS(O 2, -C(O-NH, -NH O -
or - (O)Z -2’ and which al kyl is unsubstituted or
one, Vt wolomNHHreOrNikes-NgHsQr ¢f e Qicth - OH, - NH2,

- C( OL(aHX - Pris = SCH3)2; and x is 0,1 or 2. 11. The

co unds .acgording to, clai , erei .R3. are
ot h By artiguireg v eyt or FARESHT e gt s
- ;\II—L C( O unseuibstif(téd axr—onc)e‘d\ﬁlzétﬁim')eé with ( E:H) 2) (3 ;. -C(O-(CH
2)3-; -S - 0O2-(CHz)3-; -S(O- (CH2 3-;
-5(0) 2- Npﬁ‘ﬁg@%)?%@?{NH%q-(m@z-; -Q(Q - NH (CH
2) 2-; - CdeNwo(cRihi2} fimes sudtgpituted 2Jiyl, whichplkgl ©) opt@pally
2)2-: - OO CHR e ClRpH 2: - CrCr (O
e - 4SS -%Sﬁs%)ﬁm 9§H’S%SZ@E%§—'NH-, “NH-C(0)-

or -P(O)(CHs3)-; and

which alkyl is unsubstituted or one, two or three times substituted

with -OH, -NH,, -C(O)OH, or -P(O)(CH3),; and

X is 0,1 or 2.

11. The compounds according to claim 1, wherein

R?and R’ are both hydrogen;

G is-O-or-S-

V  is -NH-, -C(O)-NH-, -NH-C(O)- or -S(O)x-;

“W-X-Y-is -O-(CHy)s-; -C(O)-(CHa)3-; -S-(CHz)3; -5(0)2-(CHz)s-; -5(0)-
(CH3)3-; -S(0)2-NH-(CH3)2-; -NH-C(O)-(CHa),-; -C(0)-NH-(CHz),-;
-CH,-NH-(CH,),-; -CH,-O~(CHy)2-; -CH2-S(0)-(CHa)2-
-CH,-$(0);-(CH,),-; -CH=CH-CH,-; -CH=CH-(CH3)-; —-CH,-
CH=CH-CHj;-; or -C=C-(CH3)2-;

B isimidazolyl, pyrazolyl, triazolyl or tetrazolyl, each of which is
unsubstituted or once substituted with ~-C(O)OH; and/or
one, two or three times substituted with alkyl, which alkyl is optionally
interrupted one, two or three times by

-0-, -8(0)y-, -S(0),NH-, -NHS(O),-, -C(O)-NH-, -NH-C(O)-

or -P(O)(CHs)-; and
which alkyl is unsubstituted or one, two or three times substituted
with -OH, -NH,, -C(O)OH, or -P(O)(CHs); and

X is 0,1 or 2.
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B is imdazolyl, pyrazolyl, triazolyl or tetrazolyl,
each of which is unsubstituted or once substituted

wWowak/09388) OH, and/ or one, two or three tines PCI/EP2005/002310

substituted with al kyl, which alkyl is optionally
interrupted one, two or thregtinmes by -G, -S(O x-,
-S(O2NH, -NHS(O 2-, -C(O-NH, -NHC(O- which

al kyl is unsubstituted or one, two or three tines

4bs fTht gompounddnce@iding tildRim-1CHBeh or - P(O) (CH 3) 2;
and x is 0,1 or 2.12. The conpounds according to claim
1, wherein,R2 and R3 are both hydrogen; Gis-0O;

- W XRYand R’ @r¢ mpthhydrogen;s( ) 2- N4 (CH 2) 2-: - CH2- O- (CH
2) 2- G - OiROS(O - (CH 2)2-; -CH2-S(O) 2-(CH 2)2-;
CH:CH-(CI-|22 CC (CH2)2-; and B is triazolyl.
13. The &v Sg@%rdl ng to claim12:

[ 4- (4W- XrQﬂB}CD'f (AR5 -SLOYl- WCI-E)z%nEHz Qe

2-[2-(4: I
-gxa[zol( C@f%%ﬁﬁgg h%ﬁryfkﬁ %ﬁé% ﬁ%g%#& (gHézir’dl ng
t o cl ai mot ;CaBCELh-RAdand R3 are both hydrogen; G
|s-OB Vét?ia'z or -S(02-; Bis triazolyl. 15. The
conpounds according to claim14:
[4-(4-[1,2,3]Triazol-I-yl-butyl)-phenyl] -{2-[2-(4-pent
cLY U%Q%Hirfp%mih Q&%Paihg t6 Mhﬁw h3:

- oxazol - | met hyl }-am ne; or 1-
[ 4-(4- {2 [2 (4- Pent af | uor omst hanesul f anyl - phenyl ) ~vi ny
| ] - ox@z@l-f142,3]Triazol-1-yl-but-1-enyl)-phenyl] -{2-[2-(4-pentafluorosulfanyl-

phenyl)-vinyl]-oxazol-4-ylmethyl}-amine.
14. The compounds according to claim 1, wherein

R?and R? are both hydrogen;
G is-O-

V  is -NH- or -5(0),-;
-W-X-Y--(CH;)s-; and

B istriazolyl.

15. The compounds according to claim 14:

[4-(4-[1,2,3] Triazol-1-yl-butyl)-phenyl]-{2-[2-(4-pentafluorosulfanyl-
phenyl)-vinyl]-oxazol-4-ylmethyl}-amine; or

1-[4-(4-{2-[2-(4-Pentafluoromethanesulfanyl-phenyl)-vinyl]-oxazol-4-
ylmethanesulfonyl}-phenyl)-butyl]-1H-[1,2,3]triazole.
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15

yl met hanesul fonyl } - phenyl) -butyl] -1H[1
,2,3]triazole.16. The process for the manufacture of

w0 b@soersgounds according to claiml, wherein apCHEP2005/002310

compound of forrmula HA (formula HA), wherein R2 and
G have the neaning given ingiaiml1l, and E denotes a
suitable leaving group, is reacted with a conpound of
formula I'l1-A (formula 111-A), wherein R3,V,W X, Yand
Bbav gHehgroosafonts manefactore of diertdmpbinds eratdeet tanglaim 1,
gr oup,, i f. ppresent to protect the heteroatons in the
i mi dazol er , pyrazole-, triazole- or tetrazole ring of
"B" fromundesired side reactions is cleaved to give a
conpngctog{ Juga k@nhilA-a) said conpound of fornula
I-Ais 1so ated romthe reaction mxture; and d) if
desired is turned into a pharmaceutically acceptable
salt. 17. A pharnmg ed¥|cal composi tion, containing one
or nore conpounds&f ﬁcll%umsd in any one of the clains
t/

1 to 15 toget her hz ®itically acceptable
exci pi ents. 18. A piar nf cal conposition according
to claim17 for the |n-

The use of a conpound i nvan

on of tunmor growh. 19.
pne of clainms 1 to 15 for

the treatnment of cancer. 20. Jlhe use of a conmpound in
any one of clains 1 to 15 for Nhe n ure of
correspondi ng nedi canents. 21. T\e e of=a conpound
in any one of clainms 1 to 15 for@ manuf act ure of
correspondi ng nedi canents for the inhibition of tunor
growt h. (formula I1-A),

wherein R?* and G have the meaning given in claim 1, and E denotes a

suitable leaving group,

is reacted with a compound of formula III-A

(formula III-A),
wherein R, V, W, X, Y and B have the meanings given in claim 1;

b) a protecting group, if present to protect the heteroatoms in the imidazole-,
pyrazole-, triazole- or tetrazole ring of “B” from undesired side reactions is
cleaved to give a compound of formula I-A;

c) said compound of formula I-A is isolated from the reaction mixture; and

d) if desired is turned into a pharmaceutically acceptable salt.

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

acceptable excipients.
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18.

19.

20.

21.

-58 -

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

corresponding medicaments.

The use of a compound in any one of claims 1 to 15 for the manufacture of

corresponding medicaments for the inhibition of tumor growth.



