Case 22914 Novel cycl ohexane derivatives The invention
is concerned with novel hexafl uoroi sopropano

wos2bebder st ed cycl ohexane derivatives of the faomuErRo3913461
wherein Rl is hydrogen, |ower-ahkyl,
fluoro-|ower-al kyl, Iower-alkyl-carbonyl,
fluoro-1oweral kyl - carbonyl, aryl-Iower-al kyl,
cycl oal kyl -1 ower - al kyl, ‘cycl oal kyl - carbonyl or
cyc@ﬁé?%ﬁ?-lomer-alkyl-carbonyl; R2 i s hydrogen or

lower-al kyl; R3 is | onghy gl ylhe 3k bz OWE" - al kyl,
het erocycl yl -1 ower - al k ] - Y- car bony| , . or
if X i s IW6tnvantqrigrencegpdwith pove] hexaflyosoisopeqnagplesupiiteed

andcydloh&anoderativeSofahdfoahsla (he hydroxy; R4 is aryl or
heterocyclyl; R5 is hydrogen, |ower-alkyl, aryl,
heterocyclyl, aryl-lower-al kyi ©HF
het erocycl yl -1 ower al kyl; Xgl i e bond, S, CQ
C(OOor C(ONRDbB); mis O, 1,{2tor 3; nis 0 or 1;

and pharmaceutically accepta lts and esters

thereof. CS / 17.10.2005Furth he invention is
concerned with a process for t manuf acture of the

above conpounds, pharmaceuti cal | preparati ons which

contain such conpounds as melk/ﬁsnthe use of these
conpounds for the production o6f pharmaceutica
preparations. Liver-X-Recepto 2%LXRS) are menbers of

t he nucl ear hornone receptor g@fanily. The LXRs are
activated by endogenous oxysterol s' and regul ate the
transcription of genes controgiing [tiple netabolic

pat hways. Two subtypes, LXRal pha and LXRbeta, have

been described (WIly et al., Genes Dev. 1995,

9: 18%3905; Song et al., Proc Natl Acad Sci USA 1994,
91:10809-13). LXRbeta is ubiquitqusly expressed, while
BXRAI phds hxsiregendews ik oresigresdiod l?wr?ﬁal-@gbw&|ﬂu0r°-lower-
met abol ialliyhearborss ugdlaweealkgls cycloelkylveer;alkyl, cycloalkyl-carbonyl or

cycloalkyl-lower-alkyl-carbonyl;

R is hydrogen or lower-alkyl;

R? is lower-alkyl, aryl-lower-alkyl, heterocyclyl-lower-alkyl or lower-alkoxy-carbonyl,
10 or, if X is not a single bond, or, if X is a single bond and m is not 0, R’ can also be
hydroxy;

R* is aryl or heterocyclyl;

R’ is hydrogen, lower-alkyl, aryl, heterocyclyl, aryl-lower-alkyl or heterocyclyl-lower-
alkyl;

15 X is a single bond, SO,, CO, C(O)O or C(O)N(R);
m 1s0,1,20r3;
n 1s 0 or 1;

and pharmaceutically acceptable salts and esters thereof.
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adi pose, intestine and macrophage. The LXRs nodul ate a
vari ety of physiol ogical responses including

wo egalbed7ron of chol esterol absor ti on, chol est PCDEP2005/013461
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elimnation (bile acid synthesi and transport of

C hol esli {h%k tfl% S'Weﬁt%x* Qtagﬁc%knlfﬁl' ﬁﬁi@r&%s@ O @ Whnufacture of the above -

|popro el ns so 1 nvol ved
i qeraplaueds haemadsetival mepéwoegwétcacomra%hucgmppﬁn%@ well as the

bts@ioP thes€ld m P a8 Fsithe EddbsioRbth Hainh asifeiedlippépar Afons. -~
present, appr oxi matel y half of all patients with

bl aem ok e R R BB CHOTCSr b PO PBRS eyeptor

Tslﬁ efﬁrhﬁf' UDh@L]ERi re &ctivtamdtbymﬁdogenldﬁ)kom&r(ﬁls asd regulate the - -

ht ed t :
%}Sgﬁlgfll(?l}e)ﬂf %flg{) %&tr&g ultcigﬁe eet%oq}c E‘]l#m}wn ?t ’??o 51t1btlyges, LXRalpha
tdmltLXRtfdtaJ davebdddideCribed éWixlly(eMal | GgnepBey. 1@9@. %4033-45; Song et al,,
319%23 N‘aﬁ &’cllé s%) USAr *116941059‘1@869' 148, L)H&?etté Qﬂbﬁiuhi@hslgi BEpr¥&Sd, while

fromit In pr ocess .terned ver estero

re
tlrmw is prmpaln@almxegeswﬁén Feateerp] @Ftagﬂléﬂué%pgpeﬁ ol as the liver,

fAdapase thesuh@aﬁxhhatbﬁn@le The snagmddnﬁltwmwqufmbng&al
ILn €.a

;r,%?g}q%% lnaafi}ng rpﬁ_attp& \;E{):%secfzrto algﬂg? éoglf gt}o&?st?rSP%?ﬂ%matmn (bile ac1d
| slymﬂ’fesla)j dnd tranglort efehalesteiat fmgn oeriphesl fisuecaapkssidipoproteins to

:tﬁg? ! eDEgEE?Cgl L0 s%tlrlng)onved ng ﬁ.\%gsse m&a&q{sﬁ? cﬁ&gﬁet‘%pﬁl\é@ibohsm in the

ve]ies are I've of coronary artery
dhremasal dlffstenhmmpendimﬂahyn@fori owdensity |ipoprot e| n
chol esterol (LDL-C) levels (Gordon et al., AmJ Med.

23275 di Srtzge%ﬁ ]paf) roaxﬁtnatfél'y%ﬁ‘btf all E‘t?en@ﬁitﬂ BS@ea artery disease have low
) v amon S, a

ofomeentiptons 26 Blappy b SgcffenF@%’éP‘tﬂ’i‘étﬁl 6?%% @5} The
(z[fﬁ&r@%}ot@d’tﬂle 5ur7cti%n(off (311; IRE) ﬁrsﬂnglhlig&ltaiﬁlnnalst Jsnensage and stimulated

i (ﬁcpygfl?%rbg t?lr eat tétapg Eg\(f:’l\r/cfrgn vaelﬁfa&?ﬁ% rt'ﬁaqt %Hw%eng f—‘['[ﬁdc Eevels (Miller
UNE 2 Lipiddl 59898 9¢4-O) FBrtsolettinetfuniornt cbféilab detives fromits rolein a .

go%&ts lte%lneﬁ DS hARAE N plo} DE8Q e}ﬁ%@altd?%holesterol
R e T U e

I agnose
draper la:mmnpbmahnssness mélumg matophaza o éellév@ Flvseatbﬁpsderoﬂc

OfesiBRESEhe 16A VJ3119 BITAY QdYQEL K9 BhlbsténsPR tge iy @helisterol-metabolizing
pati ents have  abn r{lﬁaéC{)nCent rati.ons rotei

of
SPTEAREIST FRRNETIMY RGP ERE & et Gugsiov that HDL-C
clepdlest @r‘rﬁilcthreM QoA ariesy Bssd mskdhdiyehdenttysof lawdledstp

F N L e Ry T e

di abetic nmen and wonen respectively. Diabetes is a
di seasht presaniti thhestimated age-adjusted prevalence among Americans age 20 and

older who have HDL-C of less than 35 mg/dl is 16% (males) and 5.7 % (females). A

substantial increase of HDL-C is currently achieved by treatment with niacin in various

formulations. However, the substantial unfavorable side-effects limit the therapeutic

potential of this approach.

It has been observed that as many as 90% of the 14 million diagnosed type2 .
diabetic patients in the United States are overweight or obese, and a high proportion of
type 2 diabetic patients have abnormal concentrations of lipoproteins. Studies have shown
that the prevalence of total cholesterol > 240 mg/dl is 37% in diabetic men and 44% in ".
women. The rates for LDL-C > 160 mg/dl are 31% and 44%, and for HDL-C'< 35 mg/dl
are 28% and 119%, in diabetic men and women respectively. Diabetes is a disease in which.

a patient’s ability to control glucose levels in blood is decreased because of partial



a patient's ability to control glucose levels in blood
i s decreased because of partialinpairnent in response

w0 o00bhes7act i on of insulin. Type |l di abetes (TRQVEP®O05/013461
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al so call ed noninsulin dependert- di abetes nellitus

(NI and .has been shown ffljct 8 %of. all . o
APRBEPIeRt P RATSS 9 the AEHAR %f[ﬁ’é%‘%&‘olll ¢ icBabefes (9) Bilsg called non-: -
nﬁnﬂrneﬁpb@delns Habsteomelliang @V D&M ) erahlidsrbeen stoovar wdiftiet 80-90 % of all. -
adg%be&rﬁ patre_lqg\e V&, elge{alde cotq%lrt%egsﬁ 12 'l‘gﬁ %L %ghcre%hculs efs of Langerhans - -

emhtlbm toaprpducfeoundmr dovetvam tlee taxget organ for stsukin Iaatuqm mainly muscle, .

Q&ﬁaq g&@ttls éﬁﬁlﬁtg?@&ﬂ%ﬁs@ﬂc&h?ﬁ%\h\ﬁﬁmulatmn The body -

unphyS|o gi cal evel s _|nsu in :
(FORPRBESEP FORPERSS! e P AU PR PRI %fcaaiéélgéfle\tekef insulin, which -
dilﬁr@r@ﬁzﬁ/ dedtQsdsGn ﬁi@laﬂéﬁithgk@ odthd diRhdelidige fexpantibaahd Gilure of -

AP B PI R RaR Py TP DS 8 st atrufgretabolic syndrome

msidclapécbwnh) aradtifle do t@biditiescinaltiding inndinl riesistapes, dystipidemia,
tPl}Sd S m § otllgll%t? fl%] ?&l’?&tl%}:l and llgll% ?}% 2t REUBGEsON

eroscl erosi s. st |ne Of

treat nment for dysl i pidem a and di abetes at present
gener alteyfirptrins|of ésatandng fpciyelipademia owd gialetss at prieasnt generally

%%l%ssﬁo@[‘fgt A1 19RL g h @368 dietiRNBVigs an@\%'fghﬂ 188 HEAVeR @omphance can

he di sease pro ess treat men
R anoskr 5 hens B U PROFr ST Er BRI o1 Dt s &%%P@C deficiencies
Wekbimkbd @cdssﬂ@dbitlﬁlﬁpﬂ%&@ﬂﬁﬁ@ ot srach Bisedting and fithrates for

fdygllﬁtg%?rpg ?{%l g‘%ﬁ)@gg'@e% ogsma g dsull?,;l?ﬁ HLeds, $§ mtlsso(g%lérlil tghr msuhn sensitizers
aff thhénd:zbh_dunedhlode At pdess @TEE)Rplagssstgffor insulin resrstance Recent.
P'ﬁﬁﬁ& 0&89@ g‘l?laende(tﬁat' n[lc?dl.lézltprs FREXRE 3’6@1@ reRAE ﬁ-{%:ﬁ;ﬁdtﬂld@ With

rovi evi dence ators o resul
mmhemraécsbﬁageummteﬁﬁb Aedas susbrrapdulatoss fpfdt)@lfﬁtslhﬁll d igypgove the
as%cllrp L, %h@rrﬁs@lc-ll)@@ifev@l@ Quh:H étrrprmelédaer DFlﬂSﬁﬁB Vasc. Biol.

I d_pro HDL-C | ev u nd
Barba8h a7 1R Aso Rt & Gt e FTR0s plsGtepd)from the
L¥R o plisge &0 clhefthe tthersditrodt ldsioa, afd :lgdmrsm‘ of LXRs have been shown
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sTtmmrrmdulae)raoﬁ@ﬂbqowmld bt ieffestiyd rsdptentantor ﬂf@rﬂtbmzclerotlc disease
uh@érlles tEQ e lcu o2 ng),lbld?(?r 194 n?()rtalrahblt%troke and heart disease.

ators ective treatnents fo
t%emqbéerdsmrera&ﬁpusegwtstéafstéerw HhindgpradentesXR ﬁeedlated effect on

Gasinosasieydtan ifRARItnttY itgpsle IHJ:Ithéilopl'dte&fonS(Ua@ lealaNBiol Chem.
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| iBLLHaiRirgeandiather aprioostion, veiddadditdonal efféctssonr dilabetes) compared to
at heroprotection (Cao et al., J Biol Chem 2003, '
gt fgglfraé:lles Thus LXR nodul ators can al so show

- superior therapeutic efficacy on

The novel compounds of the present invention have been found to bind to and |
selectively activate LXR alpha and LXR beta or coactivate LXR alpha and LXR beta.
Consequently, cholesterol absorption is reduced HDL cholesterol is increased, and
inflammatory atherosclerosis i is reduced. Srnce multiple facets of combined dyslipidemia
and cholesterol homeostasrs are addressed by LXR modulators, novel compounds of the
present invention ha\}e an enhanced therapeutic potentiél compared to the.compounds
already known in the art. They can therefore be.used in the treatment and prophylaxis of
diseases which are modulated by LXR alpha and/or LXR beta agonists. Such diseases
include 1ncreased lipid and cholesterol levels, partlcularly low HDL-cholesterol, high LDL-



HDL-rai si ng and at heroprotection, wth additional
ef fects on di abetes, conpared to current therapies.

wdbmenasred conpounds of the present invention PeWwEPDOEM3461

found to bind to and sel ectivel4- activate LXR al pha
and LXR beta or coactivate |XR alp nd LXR heta.. )
kst ?FOSC&‘HSP%{S%%S%%'SI&E%% ,sfufttSH afl¥ noag feﬂaﬁdem diabetes .

chellies] @efboliSsyndesea sglipidansla) Aﬂfz]héiﬂiﬁ‘ﬂt @isdase, sepsis, and inflammatory

é}?ﬁ%%ﬁ%gﬁdl )d%e rfgﬁ%) gf ggpﬁrggﬁﬁd qtoﬁeg aélgﬁigf% S ?{Qiﬂ%%];et%;%estoiias?s and other

ddfamssedy diseaseRoftbe skint ardsliseages hat bavpouinfsmofatedygomponent such

pe[s%ﬁﬁ:ﬁm Insvcﬁgataké) dlﬁ‘%\éﬁe fH%@ElQ %g%rhhfer ﬁH%IL (Moreover, the novel -
ready

pot enti a conpar e onpoun nown_ 1 n
tdoepaunds Thdy Pé%ﬁﬁmtlh‘éfrnélfoércén be usesifar irpatmisat andbpropbylexis of age-
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al pha and/ or eta agoni sts. Such di seases incl ude

| ow HRDTERGT é?ta? Bl B A e

qirhﬁboﬁytbmcshggsdads{egsm oBlioageaoe.Howaret,ithere drdtifl a need for new

ettt Wﬁhﬁ%ﬁa&%ﬁﬁﬁ (ABSHES oIkl RO T ARBAIU: novel

mnquﬁllda whigh égldstgd.ﬁﬂ%\zgp]@aﬁnd/msLXR beta. The compounds of
?f&@ﬁt'lﬁ‘b&tloﬁrb?i'e;@[?etcéalyst/xfﬂbﬁ)cﬁﬂﬁr@vegf htaf}ﬁaédlcy dal propertles

ias] s and other infl'a tory di seases of e ski.n
aﬁ?&lF&F%Cbta?éb‘é CQIRRPUIMHKEOHR 1] RGSFYING 6pBsRhpliciiability,

AsioMaaiglityRhdacehigease or | npal red/| npr ovabl e
cognitive function. Mreover, the novel conpounds of

:)ngﬁ;/ ﬁ%rgtotllbc?r}%zsgtérbtg?%%f gh fﬁgo“"ﬁlﬁ edielg{ué%glegrte setnftort%r%o illustrate and
Slefing thradheaning smhsepe dfvthawaradusiterms wed the ntebeatdne orvention herein.
O her conpounds that bind to and activate LXR al pha

and L 8]

55 osa A AR eSS G e By oner
C6ViFo afﬁé%rab&ytoﬁovmf@%@rb%ﬁ@m tes. The present
i nventi on provi des the novel conpounds of formula (1)

Whi ch THenterrh Shdl¥Rnlr b tafldbiie, cXBribetdomikeandaogiaewish fluorine,

sent _i,nventi expectedly exhibit inproved

f.th
_gﬁlaéﬂf ecag’@gé?@arfe'ﬁ“bgp%rre@fggnconpared to the compounds

known in the art, concerning e.g. -netabolic stability,
bi oavaiHeabinh f‘tlkzyl rdoreairiiy cempbinakipe ssthatthergnd e, refers to a branched

'cf}q %B? ghalh tﬂ’?or]c %Jleﬁ’wa atggfajl attlc@lgaréﬁﬁl%oﬁ(ﬁ&tf"ﬁ ffgné ® twenty

rate and i ne the neani ng scope O
O RO rHELCTADBEPT <0 dikiSeh ICBRbOROT 1 FTE PEHCTRB @M to ten carbon

atoms. Lower-alkyl groups as described below also are preferred alkyl groups.

~ The term “lower-alkyl”, alone or in combination with other groups, refers to a
branched or straight-chain monovalent alkyl radical of one to seven carbon atoms,
preferably one to four carbon atoms. This term is further exemplified by such radicals as

methyl, ethyl, n-propyl, isopropyl, n-butyl, s-butyl, t-butyl and the like.

The term “fluoro-lower-alkyl” refers to lower-alkyl groups which are mono- or
multiply substituted with fluorine. Examples of fluoro-lower-alkyl groups are e.g. CFHQ, -
CFzH CF3, CF3CH2, CF3(CH2)2, (CF3)2CH and CFzH CF2

The term ".amino' , alone or in combination, signifies a primary, secondary or
tertiary amino group bonded via the nitrogen atom, with the secondary amino group

carrying an alkyl or cycloalkyl substituent and the tertiary amino group carrying two



In this specification the term"lower" is used to nean
a group consisting of one to seven, preferably of one

w0 000boei77¢ar bon aton(s). The term "hal ogen” r ePE@r/BEP1005/013461
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fluorine, chlorine, bro_m' ne and>rodine, with fluorine,

Chl aé,rl cpre 1§nrgﬁt2arlo OF Ey le:e Hﬁf?n- ﬂ&sﬁgﬁa%%?ﬁh%%eéxtrgg%wsututents
regahs ﬁ)ﬁnmgkarr&rgc beth a3) fos bxm;gh,t N}I:zhmewhymﬁu,&ltm:tmmo, -
SO AP ERP-AE b % o o

atons, nore. preferably one to ten carbon atons. °
Lower -Hiedgtm geyslaatcyhisrefestor enovsans sarbpeysliaradical of 3 to 10 Cafbon

pa[tglfn‘é‘ rﬂr@f@ra%ll)ky lo @Ea‘i’matomesutcﬁ ram:yclc@ﬂ@ﬁyl %Iylﬁllﬁbutyl %{Ic%k%ntyl or
ﬂqg g nbi nation with other groups, refer

b"rYé fed or straight- chain nonoval ent al kyI radl cal

of one to seven carbon atons, preferably one to four

carborTlad tefh “alIEbb't)S’ rEfEfsrTD itlse gronp RSIO-ewherpin Rl 1Eﬁh ki}(ylSTI]hd‘]term

e T

quoroIovver-aIkyI refers to | ower-al k (groups
whi ch Hregermnfluorgrlowet-alkpky rsf@tﬁstplthmr@elp fheoein RBe is fluoro-

ﬁé@@})h@ £fa CF@H@&QJOQWW&WA %ﬁ ALE CFIf, o%cg%{ -0, CF5-0
T@%Cﬁ?r% CMH@)QOAFM@C& ik ] %'?;l(ﬁﬂd si énl fies a

primary, secondary or tertiary am no group bonded via
t he niTKexgen "ﬂk)dme"méféxh td betrs:ghto:rhﬂﬁmr tanidhed divaleat saturated

Cai{p:h%tlé? @y%ﬁ?aﬁﬂ% régrg gi?? ? carx n gt%?nsst L %Ierargly 2?(? ]18 Qale}b?n atoms,
ankeyd preferabjyctpal. Kydarlxuba;t)msmes adiwletnh graupe apilescopehbelow.also are.
eé}jgf& ell l'ﬂk?ﬁhg glto(r?rl%? 'ﬁferteﬂ‘n‘i’ r'l%@lgﬁ]@rl%h@gefeﬁtﬁ R sﬁ%rfhf B{am or branched

am no
dqhéztlwwsawmd alighatiy ydr@mbpaﬁrw ofﬂyp Foptearehly 1 jo 6 6F F 3to 6 carbon

PitoRk] HHid m%m%ﬁ;ﬁn alk§Rnt 6f IBwesMIyRAL kidups hefRegmta. a
nonoval ent carbocyclic radical of 3 tP car bon

2;2 otrﬁgeﬂfi egrae %/18%%%’ 'S?‘IHGCOC I, bag?%]h{%{?g t8ig%§l&q%§h%mp.hthyl group,
Tﬂflefeteéﬂ)mhe@lhkm yloupefvhich can optienalydepultit@ed byt do 8i, preferably 1 to
Shl’?stl%,l glﬁﬁ%%enﬁgrﬁlﬁ; s%[emed fx%‘@? Ehmgr @{or}s{sﬁﬁlﬁ BFlomr Sﬁ@l lower-
aﬂkcmyr balogenehydibikio ON, Gliafamigot @nmheargpm)d{ﬁawam NOz, dioxo-lower-

V‘A]ﬁﬁ&ie'“( fRmihSe %l zHQarnQJ)@i 13 gr rﬂs)’llowaEﬁ%g@M%(ﬁylogmmosulfonyl lower-

oro-1 ower - g 8(
ctiedearbonyl, lower alkylcar ony oxy, lower alkyIcar onyl-NH, lower-alkoxycarbonyl,

fluoro-lower-alkyl, fluoro-lower-alkoxy, cycloalkyl and phenyloxy. Preferred substituents
are halogen, lower-alkyl, fluoro-lower-alkyl, CN and lower-alkoxycarbonyl.

The term “heterocyclyl”, alone or in combination, signifies a saturated, partially
unsaturated or aromatic 5- to 10-membered, mono- or bicyclic heterocycle which contains
one or more hetero atoms, preferably one to three, selected from nitrogen, oxygen and
sulphur. If desired, it can be substituted on one or more carbon atoms e.g. by halogen,
lower-alkyl, lower-alkoxy, oxo etc. and/or on a secondary nitrogen atom (i.e. -NH-) by
lower-alkyl, cycloalkyl, phenyl-lower-alkoxycarbonyl, lower-alkylcarbonyl, phenyl or .
phén'yll-lower—alkyl or on a tertiary nitrogen atom (i.e.=N-) by oxido, with halogen and
lower-alkyl beihg preferred. Examples of such heterocyclyl groups are pyrrolidinyl,
pyrrblyl,j piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl, pyrazoyl, triazolyl,
tetrazolyl, isothia.zolyl, imidazolyl (e.g. imidazol-4-yl and 1-benzyloxycarbonyl- imidazol-



CF3CH2-O CF3(CH2)2-O, (CF3)2CH O and CF2H CF2-QO. The
term"al kyl ene" refers to a straight chain or branched
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20 carbon atorrs preferably 1 4@ 16 carbon atons, nore
pref erably;. ﬁo 10- ower - al k I ene

b
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substi t uent ent % sel ect ed.
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Meebroxyelyl EupEChn@, prefeirad, ami nocar bonyl car boxy, NC2,

di oxo-1 ower al kyl ene (form ng e.g. abenzodi oxyl group),

| ower - ektX n§ Yt %m%ﬁrggg' &?ovveraog?g{i@ ﬂa? %lelfﬂéﬁﬁ%é@wx Inucleophlle

Iovver a n
@Weat S@le yemﬂrtfﬁn”gl)rplcaﬂ leaﬁnagtmeamaﬂg(ﬁl gr,l 0-50;-lower- alkyl

gfe?n OY8Y- O’H&%)Msg C(ycsmé}ids)}‘é 1GARG- aqltl/?wh&éﬁﬁ 0-SO,- CF; = OTf), 0-

d substit |
fSIQJzo:rgir (XhgBo BRI OCSP AN Bl S GHCHPBBAYIY: The

term "heterocyclyl"”, alone or in conbination,

si gni fTiRSedn S@btﬁc&hg groupafdfératd groupl&ahiph atea_dsed) ro protect functional
al*é?‘é?sogvgﬁéla% ngro&z) ﬁ]{oupﬁsérgngrggly Exa 'l%y ?tép'rrgtec%in%roups are
y:heei;dr pioegharybenayl, thueg; dlmeﬂhebtl)édrlﬁthyhﬂnlb trngggnpylsﬂyl and t-butyl-
d sul phur. If desired, it can be substituted
il
on nore carbon atons e.g. by hal ogen,
I ower - al kyl, | ower-al koxy, oxo etc. and/

secon cféﬁrppwrtdﬁ@é Ematla gqn fgrm ppslaosyth:aﬁo(épceapq]g% acid addition
Cs)ﬂ%i ‘E&Hﬁ les oP$iRAYh aﬂrﬂé/&@ﬁn@llii @é@)éﬁt@bl@@ﬁl&’sj are salts of compounds of formula

S0 S SR e« SR B B hric i
Imlpcbgmmsaamdi (bxcp/lmSp}&lr[qdadg et with prgheéracely, suek aspiedmnefulphonic acid,
5 u?ohu@n&%tﬁéﬁ&%g é/1d a% &%Jﬁ?d Hfc Q%ﬁrt? ﬂluﬁf(ﬂ%tlc &, Rk Lad fumaric

tamcb Al phadid, rtyqtarlq)a}ppchgw;mc @qdql glza@ﬂllyyhc acisk The &ir "pharmaceutically

':La%gégfélﬁ@ eyl reférmodﬁéﬁ’ Eéﬂs é@m ouricﬁ"oqi ?(?rﬁ{u:lffﬂy karﬁﬁﬁ‘ther form salts with

M%fgé%/%yfﬁ( gcarsp ﬁx}qs ar EF ﬁ:?{t al;vl]‘lpa #yppgo?ﬁgm salts such as e.g.
V4, Ki, AT hd tﬁ@%ﬂﬂ}é@irﬁoﬁ){lfﬂsm thha)térm fohayhacdubitflyycceptable salts" -

It J,ﬂsld)gré&r%/ to spgla &ait& %:Itk oh 3 X tl¥e( déidétglodr%l)%/alha%% fu%lprezferred

3- qui nol yl and | - oxi do- 2 qU|nonI)
The term “pharmaceutically acceptable esters” embraces derivatives of the .-

compoun_ds of formula (I), in which a carboxy group has been converted to an ester.
Lower-alkyl, hydroxy-lower-alkyl, lower—alkoxy-lower-a&yl, amino-lower-alkyl, mono- or -
di-lower-alkyl-amino-lower-alkyl, morpholino-lower-alkyl, pyrrolidino-lower-alkyl,
piperidino-lower-alkyl, piperazino-lower-alkyl, lower-alkyl-piperazino-lower-alkyl and
aralkyl esters are examples of suitable esters. The Iﬁethyl, ethyl, propyl, butyl and benzyl
esters are preferred esters. The term “pharrhaceutically acceptable esters” furthermore
embraces compounds of formula (I) in which hydroxy groups have been converted to the
corresponding esters with inorganic or 6rganic acids such as, nitric acid, sulphuric.acid, -

phosphoric acid, citric acid, formic acid, maleic acid, acetic acid, succinic acid, tartaric acid,



I soqui nolyl (e.g. 1-isoquinolyl and 3-isoquinolyl),
tetrahydroqui nolyl (e.g.1, 2,3, 4-

WO edos@bsrdy o- 2- qui nol yl ), 1,2, 3, 4-tetrahydr oi sopei/BPi0y$/013461
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(e.g. 1,2,-3,4-tetrahydro-I-oxoi%oquinolyl),

t et rahydy opyrany] , qui noxalinyl., . oxapyrr.olidinyl e
dﬁ%PBé‘PFz‘B{Pg‘PPHi-aS’&hEﬁ9lu.en@Pg’ﬂ’@P%é‘ﬁl' the ik &3%% arexnon toxic toliving . -

igrbgtagad.yl and pyrazolyl. A heterocyclyl group may

al so have a substitution pattern as described earlier
in connect.jon with the term aryl” td ~
et or Bogretih Pretetiss i Fal G ettt sompRbSil umula D
group” refers to a group thak qﬁyFbe di spl aced by a
nucl eophile (e.g. a secondary am ne). Typical |eaving
groups are e.g.: O, Br, IF—¢ dgwer - al kyl (wherein
0- SO 2-CH3 Ovs), OSs-flu
O s2- Cr3 orf), osx2 -ary erein wherein O Sq
2-ptolyl = OTs), O (para-nitr yl). The term
"protecting group” refers to grelps which are used to
protect functional groups, particularly hydroxy

groups, tenporarily. Exanpley«”\ﬁWotecting groups are
benzyl, p-nmethoxybenzyl, t-butyl-dinethylsilyl,
triethylsilyl, triisopropylsif%%%and

t - butyl di phenyl silyl. Conpounds. formula (1) can

form pharmaceutical ly accept e id addition salts.
Exanpl es of such pharmaceutically a%peptable salts are
salts of conpounds of formula (I) wi't’h physiologically
conpati ble m neral acids, such as hydrochloric acid,
swherhinr i ¢ aci d, sul phurous acid or phosphoric acid; or

wi th organic acids, such as nethanesul phoni c aci d,

t ol U l o aci celic aci oG , - ]
81 71 LR I BN I AN o ORI ERER N, fuoro-lower
mal ei callydicarbangl erdilewercally], @dealkdlewsipliylosyclosiiybygambenyl or
aci d. gkﬁmggpﬁmkpnﬂ@nagggﬁﬁpalIy accept abl e salts”
refers to such salts. Conmpounds of formula (1) can
;gfther f&rn1sal S mﬁg§.bases. Exanpl es of such salts

e alRAVHip8en aLlopgr-a vkal i ne and ammoni um sal ts such
as e.g. Na-, K-, Ca- and trinethyl amoni unsalt. The

tRT m "is haweredleiitar gelowyr-albylehetatocycl g doweralliyl o lowedrealkoxy-carbonyl,
to such gat fs?rot §§i§%ﬁ_P%HH,adrpﬁ %lpﬁ sfhﬁl& b%ﬁg!aha?tFisq{ot 8, R’ can also be
erred” Th y o

pr ok | gwer - al kyl  (wherein

base aré pre e term "pharfraceutica
acceptlslrexsst ers" enbraces derivatives of the
conpounds of formula (I), in which a carboxy group has

bgen cionmebt Betetyayl; est er. Lower - al kyl ,
hydr oxy- 1 ower-al kyl, | ower-al koxy-1| ower-al kyl,

&iﬁﬁj_ Pg;\%%ﬁ{%&k,ﬁéﬁrﬁﬁx ng 1?[1%{(F1i?§}fclyl, aryl-lower-alkyl or heterocyclyl-lower--
nor phodlkylp- | ower - al kyl , pyrrolidi no-1 ower-al kyl ,. .

X is a single bond, SO, CO, C(0)O or C(O)N(R%);

m  is0,1,2or3;

n isOor 1;

and pharmaceutically acceptable salts and e‘sfers thereof.

| Compounds of formula (I) are individually preferred and physiologically acceptable
salts thereof are individually preferred and pharmaceutically acceptable esters thereof are

individually preferred, with the compounds of formula (I) being particularly preferred.



pi peridi no-1 ower-al kyl, piperazino-I|ower-alkyl,
| ower - al kyl - pi perazi no-1 ower -al kyl and aral kyl esters

wae@eosdanpl es of suitable esters. The net hyl, BthgEP2005/013461
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propyl, butyl and benzyl estersSare preferred esters.
The ternr"pharnace ica ceptable esters”
furt he?frﬁﬁoelmriaefgé L‘*d € T OF BYORTASYMORSLrif (7 Afping And can
hihdrefony egibtudRs eRame et moiméembadretad steh@isomers or as optically pure -
correZE%ndrng esters with inorganic or organic acids
nitric acid, sulphuric acid, phosphoric acid,
citric acid, .formc aC|d mal ei c a0|d acetic acid,
succi nPrefearsi ¢pmpannds éf¢hepiestniinvention @lﬂeﬁheﬁacs myounds Preferred -
pco&ﬁ%d’fﬁ'&?%?’%o?ﬁgfy @) AdeSerd bHR dré J&ﬁ‘yse W s e 8 b? ‘P&mula (1A)
toxic-to ltving organisns. In detail, the presen
invention relates to conpoundsyfe formula (1) wherein
R1 i s hydrogen, |ower-alkyl, Puoro | ower - al kyl ,
| ower - al kyl - car bonyl, fiu wer af kyl - carbonyl,
aryl -1 ower - al kyl , cycloalkynslumq:-alkyl,
cycl oal kyl - carbonyl or cycl of -l ower- al kyl-carb
onyl; R2 is hydrogen or | owe iyl ; R3 is
| ower - al kyl, aryl -1 ower-al kyl >
het erocycl yl -1 ower - al kyl or. I oy r - al koxy- car bonyl, or,
ifXis not a single bond, ory“iItgX is a single bond
and mis not 0, R3 can also be hydroxy; R4 is aryl or
heterocyclyl; R5 is hydrogen(m1bmer-alkyl, aryl,
het erocycl yl, aryl -1 ower- alk(£ 2R
het erocycl yl -1 ower al kyl ; F% angle bond, SO2, CO
C(OOor C(ONR 5); mlsOQ Z%ﬁ;nMOorL
and pharnaceutrcally acceptable sal and esters
t her eof . ounds of formula (1) are individual
pwkfreimrRe dRaEg Bh¥singindgt eralas Jeftned epovohed Bbarrrzacwreplémcceptable

q&ﬁshﬂ@éﬂéggﬁhgf preferred and pharmaceutically
accept abl e esters thereof are |nd|vrdually preferred

W th the_ conpounds n artic Iar
pr ef erlfisfrre éo’E‘Bﬁ’d’éﬁ?ﬁ&g f er)ﬁ'ﬁr Flﬁscflijﬁcp?@\yé at Wy‘erem R'is
NBfdeogesy 1Rt alkel, ﬂuaidalmvearaﬂcyl; &iw&fhﬂf}@fcmbenﬂxﬂﬁéroalsmﬂalkyl-

enal?t Fag};l B%Vgl] %%ﬂp%fﬁlr?n]&(yf fwer %ﬁqflstgrecrygl%%ﬁc% carﬁonyl Iﬁreferably, R'is
fluoro-lower-alkyl, aryl-lower-alkyl or cycloalkyl-lower-alkyl. More preferably, R" is 2,2,2-
trifluoroethyl, benzyl or cyclopropylmethyl

_ Other preferred compounds of formula (I) as described above are those, wherein n
is 1, R? is hydrogen or lower-alkyl, and R is lower-alkyl, aryl-lower-alkyl or lower-alkoxy-
carbonyl, or, if X is not a single bond, or, if X is a single bond and m is not 0, R? can also be
hydroxy. Preferably, R? is lower-alkyl. More preferably, R? is methyl. Other preferred -

compounds are those, wherein R? is lower-alkyl, particularly wherein R’ is methyl.

* Another preferred embodiment of the present invention relates to compounds of
formula (I) as described above, wherein R* is aryl or a heterocyclyl selected from the group
consisting of thiazolyl, imidazelyl and pyrazolyl, which thiazolyl, imidazolyl or pyrazolyl is
optionally substit'uted' with 1 to 3 substituents independently selected from the group of
lower-alkyl and halogen Compounds wherein R* is aryl are particularly preferred

espec1ally those, wherein R* is phenyl.

Other preferred compounds of formula (I) as described above are those, wherein m ;

is 0 or 1. Compounds wherein m is 0.and compounds wherein m is 1 individually



Preferred conpounds of the present invention are the
trans- conpounds. Preferred conpounds of forrmula (1) as

waolemensdoedl above are those characteri sed by for@mEP2005/013461
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(1A vvherein Rl, R2, R3, R4, X%9m and n are as defined

above, and rmgceut i cal accept.abl e. salt d .
Pt Frer B crmoRrRsTion: D6 AT S ioR o FAPIL i isgy Another -
&Eﬂeﬁ%ﬁhb@ﬁﬁﬁﬁthf&dﬂieﬁﬁt 1nvxklﬁt[c81 melafesits compgpogdsas deﬁned above, - - -
%er alk&e fluoro-|ower-al kyl, |ower-alkyl- carbonyl
YOSFE- Swer - al kyl car bonyl , aryl-lomer al kyl ,
cycloalkyl-lomer al kyl or cycloalkyl carbonyl
Pr ef eradther mfer@dfenéaﬂ@nﬁr@w&heaqrwnt inxentiar rglaggs e pgppounds of -

oforﬁYlﬁll @Rkl erlbRUBE 6 R HiéreinRiser #i@d BERRISD,, EB dr £(0)O. Preferably,.
- trlfluoroethyl, benzyl or cyclopropylnethyl

Ci‘h‘é?obreferred conpounds of fornula (1) as descri bed
above are those, wherein nis 1, R2 is hydrogen or
| ower -l ﬂ@yilculﬂﬂﬁreRErddS:ohrpmﬁhdﬁidey}he caanpdundeweforsiukay(l) described in

olih leg%l\rﬁ{) egzlislﬁgéf('hcﬁllap O%dam%r g W %El%as' p%a?r?léceﬁﬁﬂ]%gilcg pp 'Il%salts as well
hgﬁcpmmylaceﬁtledlhfmatﬂp%blmtqrsthbm@ér al kyl . Mre -
preferably, R2 is nethyl. O her preferred conpounds

%e t PRELre dWRRIPBURSH thEmhIQS raT@ih‘é)(é sel Rt ol kiR ér}éup consmtmg of:
erein

t Hiansgy Qaenr TTvec i) B 520G E&%ﬁ-@%@t@%ﬁ' FHiietbyl-ethyD-
(hg%cg?,sxﬂpsglizjeb@dggﬁﬂﬁe, wher ei n ng-ul s aryl or a ]
cp 24T S T S R AR P B

ihérda:zesh})%nanmdp,yr azolyl is optionally substituted WI th :
trgr% N- E?eﬂ }ﬁti 3 5“%{1&&?1]0 3@ Q%eﬂr fhio 3 I1 %gf { Qfﬁll'i(,l}}%methyl ethyl)-

hal 6gen. npoun wher ei n
|s'chxhyxy1 a@tmldtei cuI arly preferred, especially those,

VRN EhHRn I S4 &, P@-QHH‘!IOI‘OQ RedroRy- @ﬁ@iﬂﬁ@%rﬁ@ﬁﬁ%ﬂlﬁ‘ﬂﬁcﬁﬂlohexﬂammo]

f or nul a as descri bed above are those, wherein mis
oasshc aad edlivheififds wherein mis 0 and conpounds wher ein

Mrigs 1-BendjlvN quabRycetfiord-Utiedpsat rrifubremedyi-eeiyt)scyolohexyl] -
t he ap gsent i nvention. Preferably, mis 0. Another
pi&EtEMf®d enbodi ment of the present invention relates

t panONtREnagd SN d4-(A212- nifldoapdvhydravyel-tiifluaroinsthyl-ethybt dyelohexyl ] -

pBSIz%EJsSHo dﬂ&g?l ment of the present invention relates

t 0" conpounds formula (1) as described above,
whiensed.#r Dimethyk thinzle-8-suberic aad[4-(8 2oriflopry-drhydroxy-1-
Prafer&Bbihyl- éh‘yﬁ P9Bhexyl]-amide,
trans 1,2-Dimethyl-1H-imidazole-4-sulfonic ac1d [4-(2,2,2-trifluoro-1-hydroxy-1-
trifluoromethyl-ethyl)-cyclohexyl]-amide,
trans 1,2-Dimethyl-1H-imidazole-4-sulfonic acid (2,2,2-trifluoro-ethyl)-{4-(2,2,2-
trifluoro-1-hydroxy-1-trifluoromethyl-ethyl)-cyclohexyl] -amide,
trans 1,2-Dimethyl-1H-imidazole-4-sulfonic acid ethyl-[4—(2,2,2—triﬂhoro;1-hydroxy-1-
trifluoromethyl-ethyl)-cyclohexyl]-amide, - o
trans 4-Methyl-2-propyl-thiazole-5-sulfonic acid ethyl-[4-(2,2,2-trifluoro-1-hydroxy-1-
trifluoromethyl-ethyl)-cyclohexyl]-amide,
trans 2,4-Dimethyl-thiazole-5-sulfonic acid (2,2,2-trifluoro-ethyl)-{4-(2,2,2-trifluoro-1-. -
“hydroxy-1-trifluoromethyl-ethyl)-cyclohexyl]-amide,
trans 2,4-Dimethyl-thiazole-5-sulfonic acid cyclopropylmethyl-[4-(2,2,2-trifluoro-1-
hydroxy-1-trifluoromethyl-ethyl)-cyclohexyl]-amide, '
trans 2,4-Dimethyl-thiazole-5-sulfonic acid efchyl-[4-(2,2,2—triﬂuoro4l-hydroxy-l— '



In particular, preferred conpounds are the conpounds
of formula (1) described in the exanples as individual

w@e@opoerTds as wel | as pharnmaceutical |y accept abd BEBBb/613461
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as well as phar maceuti cally acdéptable esters thereof.
Preferred

, la (| h |
ot RS G I () rgee ool ot
tk?aanrN {dydepopgtrhsthyl- N MZ(ZZZI ﬁ;fﬁldrmlﬂhytdnmq—l—thﬂwmwthyl ethyl)
[ h I

E R e L TR A b A

2rakys iNHEthol -0V 4403 a;zdxlﬁiubrq-a1}fyduwdnﬁtﬂ1wor@ﬂhyl ythgh)ydplexyl]-

. | f onam de, trans
ﬁb%??egﬁﬁﬁ’gﬁgg trifluoro-N- éo tflflurol

tngngrsoséi;brcp-lt%dlmqyl@fldﬁ%pwwolét hyppRicagy <3 Rek {ptfuoro- eth‘/l) [4 (2>2>24
[tgl@l(ﬁ%ﬁml tdr lalnﬁnfﬁﬁi?@ﬁ‘llethyl ethyl cyclo}flexyl ]-amide, I
uor.o t
AR TR O R T T
Nrﬂﬁ&ﬁi(}thethHEéthﬂ)Z,c?déhebcy]ﬂ-fai‘mddf o- | - hydr oxy- | “trifluorome
tﬁ, ns(5 42@1%@3/6%1)9 rﬁ%}{ C)F]c?ogl%gcily'lqel 3,5 5%&&%(@8 %Xi)arNZ ol,

uor o-
]I{imlﬁ—[%tﬁe@nﬁtmpyleqrﬁmylp) cycég}@pcﬂﬂmlxly]r $,3,3-hexafluoro-propan-2- ol,

bc?%{s?ﬁﬁefn?ﬁacﬁﬂgg pgf fe g}lilll z}rrélrr]lloz: C}écéclwlaexyl] 1,1,1,3,3,3-hexafluoro- propan;

[%0 2,2,2- trlfl uor o- | - hydroxy-Itrifl uoronethyl- ethyl)
t@é’lﬁlI@fB%KWIJN 81,49, triffudfts 1-hydroxy- 1-trifluoromethyl-ethyl)- cyclohexyl]

HQE%I -IHim dazol e-4-sul fonic acid

[BFOPE“‘? rifluoro-I-hydroxy-I|trifluoronethyl -

etrdnsl ()ych;p@bpﬁm:mtbﬂ)xﬂlamldépnlyﬂ 44€2,2,2-trifluoro-1-hydroxy-1-

(E%i‘ cr;ﬁgtpl?; ethm g‘?ﬁ%ﬁ} 21 quom c acid

t trérfs| M&y@ldprmémgﬁbyl% 22, %@m%\F@?WhY‘EPHXIIl)mQ%‘lO@PF&X} -ethyl)-
|38rc{§>@1gkﬂ]3beﬂié§ﬁ§e |, 2-Di met hyl -1 Hirnidazol e-4-sul fonic

et NiGyelopropyimethyk pwpbeeriN 2 4,8y rifluere- durene h;‘ﬁlﬂuoromethYl'
eéd;%l b clsh{@dynthewhﬂlde,am de, trans -

ROl e T 0 o S e e
cyylzjh@h;d}eyair])amaracdbphmybmm,

(5% ST RTETp aA EB y raparak
cyclohexyl carbamlc acid benzyl ester,

(rac) trans 2-{4-[cyclopropylmethyl-(2-hydroxy-2-phenyl-ethyl)-amino]- cyclohexyl}
1,1,1,3,3,3-hexafluoro-propan-2-ol, :

trans Benzyl-N-[4-(2,2,2-trifluoro-1-hydroxy-1-trifluoromethyl-ethyl)- cyclohexyl]
sulfonamide,

trans Benzyl-N-(2,2,2-trifluoro-ethyl)-N-[4-(2,2,2-trifluoro-1-hydroxy-1-trifluoromethyl-
ethyl)-cyclohexyl]-sulfonamide,

(rac) trans 1-Phenyl-ethanesulfonic acid (2,2 ,2-trifluoro-ethyl)-[4-(2,2,2-trifluoro-1-
hydroxy-1-trifluoromethyl-ethyl)-cyclohexyl}-amide, .

trans 2-Phenyl-propane-2-sulfonic acid (2,2,2-trifluoro-ethyl)-[4-(2,2,2- trlﬂuoro 1—
hydroxy-1-trifluoromethyl-ethyl)-cyclohexyl] -amide, :

(rac) trans 1,2-diphenyl-ethanesulfonic acid (2,2,2-trifluoro-ethyl)-[4-(2,2,2-trifluoro-1-
hydroxy-1-trifluoromethyl-ethyl)-cyclohexyl]-amide,

(rac) trans 3-(2-Phenyl-2-{(2,2,2-trifluoro-ethyl)-[4-(2,2,2-trifluoro-1-hydroxy-1-
trifluoromethyl-ethyl)-cyclohexyl]-sulfamoyl}-ethyl)-benzoic acid methyl ester, and -



1-trifluoronethyl- ethyl) -cyclohexyl] -amde, trans
2,4-Dinmet hyl -t hiazol e-5-sul fonic acid

w@ ymbopi7opy| met hyl -[4- (2,2, 2-trifl uoro-| hydr oXpeT/EP2005/013461
| -trifluoromethyl-ethyl)- cycloﬂéxyl] -am de, trans

2,4-Di t h 5- i d
Gy RO Fbituor R R ol SRt e s PahepRiheg )
nhmh&manﬁhﬁhﬁ&yl] -am de, trans N Cycl opropyl net hyl -

uaQr o-

anthH%IafrB%crebl rr%a%ll‘w Accept :1%)%({ s)a%g g%ci(éés er there]o]f

-benzenesulfonanlde trans N-Ethyl [4
,( 2,2, Z%trlﬁc;lﬂzirbo}pr@fenﬁdh‘,y@rpgxyds of formula (I) are those selected from the group -

5 cohglseiﬁg;@fronethyl et hyl) cycl ohexyl ] -
benzenesul fo

SraiiNn($242; Jam%taqfetqﬁwll Ni%%%% Siiflueyostihydiore 1ataﬂal°r°methvl ethyb o
(&cRhéxyl-bénzeedsareidmidy,- [ 4- (2, 2, 2- ,
tt]rrellr];sl Qe gzyllﬁ- Zg-ggé)é trlﬂtug)lrc;c H Lﬂx(})f(riroor;c?f! h%lﬂu%trg% ghyf:é{t%l B yéXhexyl
Eb&hhﬂﬁmﬁhmﬁnd¢nethyl-lFprrazoIe 3-sulfonic acid . ..

10 ttrzhrgs %Eafcl_o o(h)girﬁfﬂmgf Nrﬁh‘yg Z%lefidorrb Al H;Q{r%ﬁﬁ I'Hfll?luoromethyl ethyl)
Zq@Mﬁﬁﬁﬁﬁbvufgﬁh pnamideo) - cycl ohexyl -1, , 3, 3, 3-hexa
ft!r 4@%&9}“‘}@5\192%‘9 fluokd- @ﬂﬁl) N-[4- (2% ,2- trlfﬁuoro I1 hydroxy 1-trifluoromethyl-

enzyl - propy -cycl ohexyl
Iet ?C@WTSH@W%‘%&@% 2-ol trans -
2rr£1{’s 2( libr@éﬁleizps”dblbnicmeidf(ylz Bmﬂim)eeﬂq;ﬂ)efuem ?,—thﬂﬂloro 1-

af | uor,o- ns N-Benzyl -
15 [QW%?“@lﬁnﬁ?@PFﬁgpg lﬂﬁya?%éyﬂd %rl ' uor onet hyl - ethyl)
- mydcpahexssdulicallyprcogitdnasltsd end estamshereof. .
Cyclopropanecarboxylic acid benzyl -

[4- (2, Ruan bE %éﬂr%’ﬁﬁt@d thiat I&Y bPbunds of general formula (I) in this invention

trifluororr] -cyclohex é am d trans
Nnay be gﬂ@swdr%tf%wwm@l[gm@ to P5QVidl drivahyes @“ﬂyw&%@ﬂble of
Ledniviislontsaokes thelpaiinbydmhpourtdialvaexyl ] - benzam de,
trans

N- Cycl opr opyl net hyl - 2- phenyl -N-[4- (2,2, 2-trifl uoro-
1- hydroxy- 1-trifluoromethylethyl) -cyclohexyl]
-acetam de, trans Cycl opropyl nethyl - [ 4-
(2,2,2-trifluoro- 1-hydroxy- 1-trifluoronethyl-ethyl)
- cycl ohexyl] -carbam c acid phenyl ester, trans

Cycl opropyl nethyl - [4- (2,2,2-trifluoro-

1- hydroxy-1-trifluoronethyl-ethyl) -



cycl ohexyl] -carbam c acid benzyl ester, (rac) trans

2-{4-

wo egeloagaropyl met hyl - (2- hydr oxy- 2- phenyl - et hyl ) PEIYEPDD5/013461
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-cycl ohexyl}- 1,1,1,3, 3, 3-hexaflBuor o- propan- 2-ol ,

trans rpe 1nvent10n further relates to. a process for the manufacture of compounds of

Benzy I- 2-trifluoro-I-hydroxy-Il-trifluoronmeth

yfpﬂétﬂlﬂqﬂ))as eiyémmw]“&ll@wrpemﬁ?raeﬂseﬁ rans

Benzyl - N- (2, 2, 2- uo thyl)-N[4-(2,2,2-trifluoro
rFﬁ?HP%)WOWPPWﬁS P{J{Q H%QH& ethyl) -cyclohexyl ]
-sulfonanrde (rac) trans Phenyl - et hanesul foni c aci d
(2,2,2-trifluoro-ethyl)-[4- (Z,E,Z-trifluoro-lhydroxy-
1-trifluoronethyl-ethyl) -cyelohdxyl] -am de, trans
2- Phenyl - propane- 2-sul fonic acild | ¢
(2,2,2-trifluoro-ethyl)- [4-]1 (2,2, 2-trifluoro- 1-
hydr oxy-1-trifl uoronet hyl - ethyA~dycl ohexyl] -ani de,
(rac) trans 1, 2-di phenyl -et ha | fonic acid
(2,2,2-trifluoro-ethyl)- [4- ,2-trifluoro- 1-
hydr oxy-1-trifl uoronethyl -ethyl])-cycl ohexyl] -am de,
(rac) trans _N_ :
3-(2-Phenyl -2-{(2,2,2-trifludro-éthyl)-[4-(2,2,2-trifl
uor o- | - hydroxy-1trifl uoromnet
et hy”?-cycl ohexyl j - sul fanoyl j et%@A benzoi ¢ acid net hyl
ester, andcis CRR )
N-Ethyl - N-[4- (2,2, 2-trifluor¢-1-hydroxy-1-trifl uoronet
hyl -et hyl ) - cycl ohexyl ] - benzahesul f éjani de, and
phar maceutically acceptable salts and esters thereof.
Particul arl ierred conpounds of fornmula (1) are
tHERac g‘élpgé]i{%géf om the group consisting of: trans
N (2,2, 2 Trlfluoro ethyl)-N-[4-(2,2,2-trifiuoro-I|-hydr
oxlyerkintR'i RY, BarRomt mmandex 4rg g defingd Rbeiex i hydrogen or a protecting
l; r ate, mesylate, tosylate
ﬁ?gggzy§?€ %Qnﬁﬂhggxm%éggﬁﬁgfo }Fﬁygrgg% I-tr?fluor%ne)
t hyl - et hyl ) -cycl ohexyl]- benzenesul f onam de, trans
NHCycIopropyInethyI-N-[4-(2,2,2-trifIuoro-l-hydroxy-l-
trifluoromethyl-ethyl)- cycl ohexyl]

-B))a’ez@n@&woﬁrmaﬁﬂ @€ fortnudndIl)

Benzyl -N-(2,2,2-trifluoro-ethyl)-N[4-(2,2,2-trifluoro
-1 -hydroxy- 1 trlfluoronethyIAthyI) cycl ohexyl ]

- sul f onam de, and F C) F

with a compound LG-X-(CHy)m-(CR’R?),-R%,

wherein R', R% R, R%, X, m and n are as defined above, A is hydrogen or a protecting

group, LG is a leaving group (such as e.g. I, Br, Cl, or, if X is a single bond, LG can'also be

e.g. trrﬂate, mesylate, tosylate),

and removing the protecting group A.



trans 2-Phenyl - propane-2-sul fonic acid
(2,2,2-trmuoro-ethyl)-[4-(2,2,2-trifluoro-Ihydroxy-

wd 2a06/06d700r onet hyl - et hyl ) -cycl ohexyl ] -am de, pemdEP2005/013461
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15

pharmaceutical ly acceptable saﬂﬁs and esters thereof.

It will be appreciated nds of 1 -
For IulTRe(TICCPR of hFEbAYEH T Br Ay DB ErCURA B Gt and removing
fofed ;Ib@fb%hng EUpA if ﬂe@l‘sﬁw (dlﬁ lﬂr&atrﬂtdu\l esdehionditaome well known to

GRE Bersn IR oAt SHFR RS oG A SoRPOERY of RERINI ) cin
tcbevmmﬂyaxetcanedofut efberporatrdentofithf mtmngdva(sqr juchas e.g. lithium ,
qﬁ%’poun %@Mfam%'o‘f “&;E g@a%és 15915@15&%%%6 @9 a bRaGHdHE 3. DBU in a

a conpound
whbveet sucivas e gTHIRG ata spﬁtgﬂg tegnpgratusgs T geﬁaﬁ@an ofa compound of -

FBRYEla ﬁxmt}hy%ﬂg&m@ma{ I(JCHE)%C((GH"FB QU drghdyng of the
| eavi ng group (such as e$% tri.fl ate

15:) §§ﬁFTé19%gIOPB BEE§SAgn C?rélgét u}] Bnﬁérc°8ﬂﬂ%ﬁ988 w’s]ll known to the -
f sk g0l skilledl krd Jhewirt. Buch readtipasinfla tddnpoyrCHE forrd @RIMB) qanRanveniently

\Zﬁ}o«'\?gleﬁﬁqt dn %&xgseté%e <)gfra>%asengu%{1] ? gk A ﬂ’?&llj %ﬁ(f{r&@?csh ag e.g.

| @dﬂomgneght:aupo( THERt asuitably. tempe@ture% he pyptectinggiogipas removed

ﬂ% £arRQRfde r%gtem Rk &R A0 BmnlyKrioWrah ehe Eﬁss)dkl@ﬁﬁe g. desilylation
renovi ng the protecting group A The

ﬂ@&ﬁif of a compound of formula (1) with a conpound

LG R and renoving of the protecting group Aif

neC €S SE{epresdiit ﬁh@exﬁlﬁfrf dleckefatds tolbelapowadsaif foramsda (¥ lab deﬁned above,
own to t@ﬁ erson iR the art. Such reactions

0‘1’ A RERPEURY 2 BF°FY F%HFT(} 3 c&n conveniently be

carried out after treatnent with a strong base such as

e.g. |Thevompdoings of formtlaylsiah Pk prepatafiebyonethads lygsvn 1n the art or :

a%sa%g‘cr b@d Eg%wpﬁﬁfegﬁ&ﬁ%ﬁ\tweQn@l@&@d SHE fuREH RN R'IDBYRP IRAR%, X, m and’

suc ‘at a suitable

ﬂemﬁ@ﬁé@%ﬂbﬂiﬁﬁée{eactlon of a compound of fornula

(I111) wwth a compound LG X-(CH2) m (CR2R3) n- R4, and

renmovi ng of the protecting group A if necessary can be

carried out under conditions well known to the person

skilled in the art. Such reactions of a conmpound of

formula (111) can conveniently be carried out in the

presence of a base such as e.g. NEt3 in a solvent such

as e.g.



di chl oronet ht ane or THF at a suitable tenperature. The
protecting group is renoved using standard

wale@sos@Ees | on net hods commonly known in the areCT/BRmhS/013461
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as e.g. desilylation using TBAR4-The present invention -

al so relates to conpounds

bove LRI G SisrEoy v Bich Ae o Eo e e PR R U gscribed below. -

THeckamgpnunds of forrmula (1) can be prepared by

met hods known in nme art or as described bel ow. Unless

%ﬁerw se indicated, the substituents Rl, R2, R3, R4,
; m and n are as descri bed above. Preparat|on of

derlvaglves in mhlchRﬁl is hydrogen is carried out ag

descrnbed bel ow i n schene 1. Schene ﬁ 3b Ra = PG |

Ra = PG FcPs 3b Ra = : o F

p—+—H——F c/ s- & FANni |'i ner i
to kb §1ep a) MAt uitable prog ekt kng group
suc e.g. ba trie i 1yl cor
group by treat nent amlwaU-o

triethylsilylchloridé or t-butyldi methylsilyl
chl oringlg, respectiveNg) in the presenge of a suitabl &,
base (e.g. DBU, i#Rtazol e). Unpr giRebed-pxil i ne digebde=PG
pretReetied ani hi e H%y be converted to a ca. 1:
1-¥R3nsE -m xture of cycl ohexanes 2a and 2b,
respectively, by hydrqgenation in a sujtable solvent |4
such as AcOH, nethanol or ethanol in |the presence of |a
catal yst such as e.g. Pt on charcoal yr PtQunder
acidic conditions (gtep b). Filtratiop and evaporatio
of the solvent leadd to 2a or 2b |¢ de formof theirg r
nnpnlun1salts wi £h% He deprotonated gcid _as counte
RWhe fr eeFa an be obtffainef pybasi c wor |

|soners trans-lh and _2i s-2b maybe se
chromat ography (stegd c).The introduction of the "X-(

2) m (CR2R3) n- R4" - npitety (step d) | epellng to X~ H
derivatives 3a, Sh or trans-3b or ak-3b can be carri )
out by one of the ﬁﬁ£MOds descri bed{®®row. To obtaim "
conmpounds 3a, 3b, s 3b or s-3b [gwa#)ich X = sin R8RY),
bond, 2a, 2b, trans-2 or cis-2b nmm be treated with gan

al dehyde CHO- (CH B'ra .r (CR2R3)n-RA (wherein

bre-pe —, eI T Geaamin -
Aniline 1a may be O-protected to 1b (step a) with a suitable protecting group “PG”
such as e.g. a triethylsilyl or a t-butyldimethylsilyl group by treatment with a silylating
agent (e.g. triethylsilylchloride or t-butyldimethylsilyl chloride, respectively) in the
presence of a suitable base (e.g. DBU, imidazole). Unprotected aniline 1a or protected
aniline 1b may be converted to a ca. 1:1-trans/cis-mixture of cyclohexanes 2a and 2b,
respectively, by hydrogenation in a suitable solvent such as AcOH, methanol or ethanol in
the presence of a catalyst such as e.g. Pt on charcoal or PtO; under acidic conditions (step
b). Filtration and evaporation of the solvent leads to 2a or 2b in the form of their
ammonium salts with the deprotonated acid as counter anion. The free amines can be
obtained by basic work up (e.g. distribution between an aqueous NaOH-solution and
AcOEt). The free amines of the trans and cis isomers trans-2b and cis-2b may be separated

by chromatography (step c).



m =1-3) in presence of a reducing agent such as e.g.
NaBCNH i n a suitable solvent such as e.g. ethanol or
woredobacole The use of a ketone R3-CO R4 i nst eaplcDEP2005/013461
CHO- (CH i2)rft;)1 r (CRRR3)n-R4 | edd8s to derivatives W|th
e

2a. DURGREPOrABRPTlE SRRt B dt crehdsiepd) Mg to
tde@ﬁh@ﬂzs B, 13 @nradsi3pl aatcisrh agéditcalried (0GHRY oné MR&)emh(R& described
C%%) %glééa%]gl e%%}% O;é%bﬁu%sk?qslgﬁ}gch 9—; mg’éle b!)nd 2a,2b,’
m@fseilba(m ojs-Jnmay bel treated withpmexkdshyde GHQx (GHgle: lccachg )a-R* (wherein

s KagB)) 1h|rj> %eﬁ&' &f@%@ucﬁ% é’g%ﬂf su%H Qbe 3\1 £B(NH; in a suitable solvent such as

o6 ethagborgnétbaneli Eoagseaf s FiopA KX GO b%b' 5o B T~
'R R4 Rlads i @iatiies 9thCK S-sHpleBordent £ eam ed amid R =cH. .
ﬁégﬁgvgly%sgutﬁ?_%;ﬁ}g @RZ rm)ﬁ:}bg Izs'\%l% r1]'Igar eTeate %ewfgh an alkylatmg

mmbrzp,hcrm%mé)n IIF’OWtheuCDGaMleSﬁﬁg gi®ap s8th as e.g. CL, Br, I,

10 V\S;j?(ﬁzary tgg@%)xyf OO0 é %@;%k?%h&% Ak P%%EE:&%H%‘?& presence of a.
shals¢ 6mig KAE0 1mmmzb(e@pﬂvzpwmm)aﬁemmtm¢ PR, DMA or THEF. To
p&lﬁ%ﬁr}gﬁlp%tmés Dé%gb Ict?&r}séﬁ)g(;ﬂr%gi’;lfﬁ%klpﬁ & €ageniO, SUOKRADr SO, 2a,
1%%@»29 R e tEgated, dvih e chlosier o &5) ‘#}EQPWB )aR* in the

r%bsln@é @m?tiuﬁk@Bl@ baE.EHEcl@ ks %IPE@ONEQWG\EHB@hylﬁbrphohne ForX=CO

15 %gﬁs%g gi; {rfuésa s-%? gy als a%@@e 0 érhe treatc'merﬂ%\ngba carboxylic
vucﬁmHmca)s@wmatkznﬁ);qﬁur(mlf@pmc@msemcmm (CR’R*),-R* in the
Egerrese\j/_lcé ofJ 1c5]1 F})\Igghﬁp %m%ngggfﬁysucﬁ(as ¢ £ ;ﬁ&le%r%é 1f"i‘€t911red in

tmnisn@mmmtus}, }w@rwbmzamwlea imesutablesalyentis.g. dichlesomethane,

ihbﬁggg grmﬁe EQLIRSRANGY, B8 trins-3BRRRGBAR WA e obNai ARd also be

' Si r require rom.3a
20 repeet P%Wmeayog%ﬂ’ Shret ﬁwflsc%tt \@Hﬁéﬁl SRR =GFN- (CHo)ar
: d@za?)qnécpelrg@tgémmmgﬁ RP= h)rdﬂosy,daﬁ rsinghk touid, ator=dil fgn be
0 CO no t oced uch
oRFERHE ngg t%aténe"l\{\ﬁffq?’?gt’gr fg{é up%)sw}i hor )9(15?1“604
chem stry" by T.W G eene and P G M Witts, 2nd Ed.
1991, Tea¥s-34.rays-besid ﬂ}e atrirgponding g's a@eﬂ@gmmm bawhsinggwhenever

f
S oy TSP 0.8 B B e S e
25 fqhg(plr@teq:tm@—rogp p_ 99 outgpggr 1n6\x%|:or§ known standard -

CHGkaRIrkyduch @V\Edsc@bddd.g. in “Protective groups in organic chemlstry” by T.W.
Greene and P.G.M. Wautts, 2™ Ed., 1991, N.Y. (e.g. desilylation using tetrabutylammonium
fluoride). ‘

Preparation of derivatives in which R is lower alkyl, fluoro-lower-alkyl, lower- -
30  alkyl-carbonyl, fluoro-lower-alkyl-carbonyl, aryl-lower-alkyl, cycloalkyl-lower-alkyl,
cycloalkyl-carbonyl, cycloalkyl-lower-alkyl-carbonyl is carried out by one of the methods -

described below in scheme 2. -



cycl oal kyl - carbonyl, cycl oal kyl -1 ower - al kyl - car bonyl
is carried out by one of the nethods described bel ow
WO mosobene 2. Scheme 2 HPG g, h, i, j | g, h, PCT/EP2005/013461
trans-3a Ra = H c/s-3a Ra = H-tlbans-3b Ra = PG c/s-3b
Ra = PG Treatnment of 2a, 2b, trans-2a, trans-2b,
20r cis-2b with an acyl ating agent such as e.g.
an acyl chloride R-CO or an acid anhydrl de (Rs)zzga_
wherein Rl = | ower-al kyl carb ?Ra‘ c,s_zgga_pe
f1 uor o- | ower - al kyl - car bony! ™"&gRf oalﬁ<yl car bony]
cycl oal kyl -1 ower - al kyl - car bonyj P t he presence l@f a
base such as DI PEA, NEt or N nethyl norpholine in,a
sol vent such as &'g. dichl oronﬁi hane, THF or DI\/P‘RIeads
to derivatives.:S ‘;5b trans,Sao, rtrans- 5b a' §- 32
1Al

carrled out W|thth carboxy| dcid in the eres
of a typlcal e coppling gent such as g
ERXGi= 01 - uired A nati ot with
12Wd=rp&(ybenzot ole) in a abl e solvent (€g.

di chl or omret hane HNTHF or DWF). At i onal | y the caripnyl
group can be subsegliently renoved by treatnent ch a
reduci ng agentsaqdely as e. g.traBé R sol vent cggg a,sG
THF | eadi ng t osbdReriP@at i ves BA55%5H =A% ansSa, transSh,
cis-5a or as- 5vathR1:I0\Ae[alkyl, K
fluoro-1ower-al kyl", cycloal kyl llower- al kyl (step h).
These |l atter deri'vati ves nmay alwo be obtained b

treat nent of 2a, F(Zb trans- 2a, garans-2h cis-2a g
cis-2b with a $UId apl.e al dehdeeI oL ket one in
presence of a.reduc)ng agent |suchjias e.g. Na
i) or by treat '?h an Farfkyfatifig agent suc

| over - al gyl - | GF for o- | ower -R -LG F
. ai;aa-j';% Ky —eyetonl k wer - & kyl - L
erein LGis a vi ng group h as e.g. d, I,

GsCraryl, OSQ2CH! OSQR2CF3 (step j). The treat
with the al kyl ag/i'\hgﬂagent IS )g,ah‘{ ied out pref,@—r%b,i‘y in
presence of a b (e.g. DBU,7T K2 ) or after!
‘deprotonation of 2&, 2b, tran a, trans-2b, F%’ =m2a,
Cis-2b, with a @htmdng base (el ithiumbis ¢
(trimethylsilyl)amde or lith umdllsopropylai‘n ;

The same met hods g-j can be us'ed to convert 3&, 3b,

tr ansSa, mfiinsbr%b PCC S-@;  dfags- B SiA% QB2 cBb e - Fa

Ga Ra = trans-ea ﬁa c,s_ﬁa Ra —
Tg’h'i'j Tg,h,i,i
trans-3a R2a=H cis-3aRa=H

trans-3b R2 = PG cis-3b Re = PG

Treatment of 2a, 2b, trans-2a, trans-2b, cis-2a or cis-2b with an acylating agent such

as e.g. an acylchloride R'-Cl or an acid anhydride (R");0, wherein R' = lower-alkyl-

5 carbonyl, fluoro-lower-alkyl-carbonyl; cycloalkyl-carbonyl, cycloalkyl-lower-alkyl-carbonyl
in the presence of a base such as DIPEA, NEt; or N-methylmorpholine in a solvent such as
e.g. dichloromethane, THF or DMF leads to derivatives 5a, 5b, trans-5a, trans-5b cis-5a or
cis-5b (step g). Alternatively these acylations may be carried out with the carboxylic acid in -
the presence of a typical peptide coupling reagent such as e.g. EDCI or DCC (if required in

10 combination with 1-hydroxybenzotriazole) in a suitable solvent (e.g. dichloromethane, .

THF or DMEF). '



trans-ba trans-6b, cis-6a, a's-6b, respectively. For
derivatives 5a, 5b, trans- a, trans-Sb, cis- 5a or

we®eds7Tn which RL is restricted to RL = | owePrCEHERY0D5/013461
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fluoro-|lower-al kyl, aryl-IowerdlZkyl,
cycl oal kyl -1 ower - aI kyl, the

"X- ( CHOpmenatireRgerb Ry gRoRE 30 Barrbseaently sapeved byyregHaent witha
qfed&%g ?%eingﬂg?l égﬁ g?Hgﬂﬁa édlk{efat ﬁﬁhd.ls Qﬁ-IFSl@&tB tolddriheiyes 5a, 5b,
| rv Ne
o kg 98 Ve St A G e Pt
(lawgr allkigk (I'step rlm) Plisesé Iattenabdrivgtiwds lnydy)alsartieddtaned byt theanment of 2a, 2b,
%ﬁ\;ésof ?Pa)/zf Qfén&s e2)a o??zféll%%ﬁ'?g%{ﬁﬂ]ble a.ge%tygg&t kefbdintRe presence of a

htetlecrlog ygﬂny buchvasie-g. Hhﬁ@NHa@téW?é}f & ireatmens with anafkopging agent such
wﬁl Lét? fRrc%o-1der- a%l LG, a maerryduql m@r&lkyl lower-alkyl-LG,"

eads to derivatives 6
vivRereiRd. G s eRvingToHD aé|€isy$31 B y&@\a’ﬂ Ogﬁegﬁ SOCF;s (step j).
hef et efdnt Mtﬂ‘ﬂﬁéra'llés}liﬁﬂ Jage@Spestied 6htypre&ﬂﬂ>1)>ﬁn=pr8@ce of a base (e.g.

CﬁgUng g\ﬁ%)hor)g T %@oto&%&l}#ﬁ%ﬁg a%s 9 tIrananQb 5 2%r czs -2b, with a
defngtbasategdlitiith bas Gtimethylsdpsensleoh ll&gum 1sopnophlmmqie) The same .

b Sth%hggg%uen% ﬁged%)c mtdﬁ . tl'ctfs @5%&1 415 QRI3APML- mmlgﬁo 6a, 6b,

ana rea atln agen
" frangeba, amybbu@ 64 méberqqpe_cm ¥ Ber rierawwgs @pg By r@tscye, trans-5b, cis-

a5, & Bs-56in wll?ﬁoh R is f&ARAMb R Qa%@l'ﬁk l(ﬁg}@l‘_}@weﬂrﬂkﬁﬂl é/r?l -lower-

deg' y%tcl gﬁ(?f]a}mvemﬁqf F]Qq?@? %{-I P&m ZR ggme{yr cgﬁgaegiatroduced by one |

t A8 nl@hods/dasebed irdstep &besdheﬂhreas(stepm ng ci s anal ogues
can be obt ai ned whenever desired or required from 3a

and 3b (?rﬁgtob\r/g{iéﬁ\{a?%scéy pIRL. ?9 {)9 B Q)é GileR =190, go m=1landn

Renov aP
od10 vadcastdonypase (ap Munhgblkﬁumt}gﬂsdmﬁandiemr@é}@g,m disopropylamide)

S%&s@%ﬁ.ﬁﬁ@{réﬁﬁx@n@gﬁh d.N owar APCLE Va‘?leB%p§ IDLG heterocyclyl-

organi c em st G eene and
zkp(wegglkyl L@g]yheNm(LG(uéa l@awg%gqquwsgf e gjgl :}%, ) SOzaryl 0OSO,CHj3,
t @‘SD?@F‘}) YeaAEPAdr i Tds 68! irde)6b ér disklgavitiiRbe hy@xfox? Hewer-alkyl, aryl-

DO ey Aot TRy -G = spam=1.

avallable If not, they may be prepared froma rel ated
conmer Dleﬁi/dty/esa& af trai-6b ot ais-6b MithiatS0,aC0smch0asd @.71 may also be

an eS er

agl % %9 rggcé(jé%@ ag’e gﬁﬁ% 15% l’fl& I_%@ﬂ}%ﬂ’ihé 6r lithium
Zﬁmo@@mﬂ}@)ude rad subspgrenty be g@te with agallsyly tfrtgrﬁgéntaéq%er alkyl-LG”
We&% %)a%av(rg%ggﬁ) RicR4s @?C@F di, 'IQOSQZaiE)@OG@EOHg, 0S0,CFs) to

Ilterature proce es co to those
aBive dpridivech, ifeis- %ﬁvégﬁwfﬁgﬁ Por & B%E( = lower alkyl.
transfornmations are e.g.: 1) the

Trans-5a, trans-5b, trans-6a, trans-6b and the corresponding cis analogues can be

obtained whenever desired or réquired from 3a and 3b, respectively, by chromatography

' (Step 1). Removal of the protecting group (step m) is carried out according to commohly
known standard procedures such as described e.g. in “Protective groups in organic

chemistry” by T.W. Greene and P.G.M. Wutts, 2" Ed., 1991, N.Y. (e.g. desilylation using

tetrabutylammonium fluoride).

A large number of the compounds Cl-X-(CH;)m-(CR*R?),-R*, CHO-(CHy) m.1-
(CR*R?);-R%, LG-(CHz)m—(CRzR3)n—R4 are commercially available. If not, they may be
prepared from a related commercially available starting material such as e.g. an ester
alkylOCO-(CHa)mo1-(CR¥R?),-RY, a carboxylic acid HOCO-(CHy)m1-(CR’R?)p-R%, an'



tranformation of a carboxylic acid HOCO (CH
2)ra-1-(CR2ZR3)n-R4 into the correspondi ng carboxylic

w@eood/oed1rori de G -CO (CH 2) mr (CR2R3) n- R4 byPCT/EP2005/013461
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trleatmant vath e.g. SOOI 2 or PO in a suitable
sol vent di,chl h
Scatel HOLUREN O T e ¥ (RS oeb pfamercify 10507 s -
gddi?ﬁ%dﬂ{“@e@rﬁgé tgkﬁhAarﬁwﬁﬁ}@pMedtﬁegcorbMOaly known to those of the
A PR S TR LT Bl B e
ét@df&rﬁétM&ﬂ%fc%jdﬁylMad&Hﬁﬁl@- GHRBr- ECRE pbR Hinto thlq@orrespondmg
erjvat.ive
I
smﬁlaasaemgablmﬂ@)lt sushabe &i dtchlh@m@hamﬁat?}\béwdaﬁouef an alcohol -
@_ﬁyg @Lg?que%“l nito hd 106K d‘é @ﬁ@f(@Pﬁ b ,Y (@Rﬁ’éb apt @.g. bya Swern-
eo t ai'ned yepOXI@fl@ &@E
Wwhe Hanstoramration aﬁ alsg B—é Zi)’né g@&t RSH]éP'a derivative

a}§G (}Hz)mm@dlﬂzlﬁm Rt @i fEE. LBz Oloobagindhé dherarasm wabhlL& = Br, or using e.g.

soI |chloro t.hane

eethaneEoscprd o she Fier RrE LR Suchlah 5 8" NERD 10 Btain the
cd&ivdtive with L6a= OSOgCBL5.6b contain a functional group

not conpatible with one of the transformations

descr | BSfiaRaVSs rtlstfyoﬁnﬁ&agﬁ;t SARkbIOL o e peaisiet bp&)oKidation of

pr ot ec prio transftormati on S and
eoplberectid GRYR! witte @mmery usedgexiddinhagsbiushes ssmeta chloro

?&b@%i@icﬁ%l LRStaBlE Sol6@tish@0asy. dRHEREMefi@nt0
andard literature procedures as described e.g. in

;}ng;: fgﬁéﬁp%%o ptsrg\lﬁ.{] ?egrtr%% b&é&ans%&m%s Rﬁvzséa cza 3b czs -6a or czs 6b

C eorTmin ayfukdftmml gmup hos epropatibbeewidln bne dftde @@nvferrsatmnsokscrlbed
CASEIT NSO kLA BBt
sdefrotecedrgdontia lmtqrhtaam Sudb pgﬁmt@naemlj deprgfecimyAse gargied out
hydx 9&1&!; F]ocsé?ﬂ:cggd ht%"aﬁnrﬁocé‘dgfes %Z( 88%}iBed &y dh oPRIt&dtivE groups in

aCI romc acid, or_aother

s gtgant%hsmwm Py TaWi Greens enq B- Gl W‘Il e ‘g‘%rlpgf zi\g and are

etEmmdRly Wdvwh @thede@dithecaraci d, such as for exanple,

acetic’ aC|d citric acid, mal ei ¢ acid, fumaric acid,

tartar anesul f n| :

p-tol uiﬁ%g(mviegshqnco Asogiponnd of c{rﬁﬁ%ad Ig{r%to a l%hgrurg?]cegtlcsaélr acceptable

i Salecag befayrradiut by treatiment nf eyhiarampoensd withtasdnaxgagic acid, for
rr’?lflg ﬂggrogﬁﬁ@ﬂd %c ! Q)'r(éxa‘}ﬁﬂ r&?}l&rﬁ%cﬁ?bﬁyd&@or@mlc acid, or

e co bl e sol vent (e.
ept}a:n dlorgatitiagids suﬁ)ag%&ulfurlc acid, n1tr1c acid, phosphoric acid etcg or with an

organic acid, such as, for example, acetic acid, citric acid, maleic acid, fumaric acid, tartaric
acid, methanesulfonic acid or p-toluenesulfonic acid. One method to form such a salt is e.g.
by addition of 1/n equivalents of the acid, wherein n = number of acidic protons on the
acid, to a solution of the compound in a suitable solvent (e.g. ethanol, ethanol-water .
mixture, tetrahydrofurane-water mixture) and to remove the solvent by evaporation or
lyophilisation. Compounds of formula (I) can further form salts with physiologically
compatible bases. Examples of such salts are alkaline, earth-alkaline and ammonium salts
such as e.g. Na-, K-, Ca- and trimethylamrnoniumsalt One method to form such a salt e.g. .
is by addition of 1/n equlvalents ofa basic salt such as e.g. M(OH),, wherein M = metal or .
ammonium cation and n = number of hydroxide anions, to a solution of the compound in
a suitable solvent (e.g. ethanol, ethanol-water mixture, tetrahydrofurane-water mixture)

and to remove the solvent by evaporation or lyophilisation.



m xture, tetrahydrofurane- water m xture) and to

renove the solvent by evaporation or |yophilisation.
w@Eovpoentds of formula (1) can further form sal pGT/BPI00S/013461

physi ol ogi cal |y conpati bl e basé8- Exanpl es of such

sal ts gy eetoﬁl'&%ah BPCO&}%JIHYS ak Kﬁ‘Hu‘I‘@(I?ﬁﬂo @Hmmcamcaa& hiceptable

such - as and trineth Iannoalunsal : h
@a@rmnrb@oialtr@dmﬁ ﬁgsbydheaémslaq of suitegl aminogy hydepy igprppgPresentin the

Qleg\ﬂ&' Qrmzﬁbﬁty 112 28830 SalcktiSaed) vt aec&deﬁga%% rd%gent such as.
erern or anmoni um cation and n=n -% P), N,N-
Hyeamxmué laylpenss(direthylaping)pbesphniume hesAH TR Of a%f‘ OP),N,N-

s ;Il&ﬁéxgr %?hé{%ﬂide((@cg:) Rt Ram@ethy@ihaRplop)BLRT- Pé‘é&bb&nmlde-

urane-water m xture) ‘and to reénove t

orbic (EDAP b1 0 R-ShydipohRKe 1t dyh - G N, N- tetra-~
rﬁ ﬁlgl%rﬁpmoie rﬁﬂMHﬁqé @le)ot'brﬁi‘b@u&lt])le b &xylic ester or carboxyhc

; ceu |ca y acceptabl e ‘esters can be carried
enng]lde Rhatmeceutieally asteptable esterasanfdsodie mgRATes Y E{F%H}%t {of suited
PLASS %Q%rédbs%?%eﬁ@h?ﬁé‘ﬁq%ﬁcw& RitAl sGREPAXH GsiS k! (%é(‘df the
as acetic a condensati ng reagent suUc
10 h@mﬂ@hﬁhag@gmﬁsykoﬂym¢i%%@¢nEthyIan1no)phosphon|um :
hexaf | uor ophosphate (BOP), N, Ndi cyl ohexyl carbodii m de
(DO, IRF&fﬁ&g h&?%héﬁ‘bﬁ%&%c}fuw ir?&'%)ék&&ﬁﬁl*é@dhé &rfounds of

hydr ochl ori dro-2

ripringlal ())-ay; VNUNS a1 tré@rmsnﬁlmtﬁpxq%wcawe PEPREE élaﬁ%ﬂfﬂ’&gé‘? analogous
(rEE gg)is {qﬁacu; thd Fneﬁﬁ)rd@ Qet¥bitk abSVeCStaftingGRiteAXY hieGommercially
. armaceutically acceptabl e esters can al so be
pn@ﬂéﬂedrhyﬂﬂrgahﬂéﬁt of suited carboxy groups present -
in the nolecules with a suited al cohol using e.g. one
of the condensating agents nentioned above. |nsofar as
their preparation s not described in the exanples, the
conpounds of fornmula (1) as well as all internedi ate
products can be prepared according to anal ogous

nmet hods or according to the methods set forth above.
Starting materials are comercially avail able or known
in the art.As descri bed above, the novel conpounds of
the present invention have been found to bind to and
sel ectively activate LXR al pha and LXR beta or
coactivate LXR al pha and LXR beta. Consequently,

chol esterol absorption is reduced, HDL chol esterol is

i ncreased, and inflanmatory atherosclerosis is

reduced. They can therefore be used in the treatnent
and prophyl axis of diseases which are nodul ated by LXR
al pha and/ or LXR beta agoni sts. Such di seases i ncl ude
increased lipid and cholesterol levels, particularly

| ow HDLchol esterol, high LDL-chol esterol

at heroscl eroti c di seases, diabetes, particularly

noni nsul i n



dependent di abetes nellitus, netabolic syndrone,
dysli pidem a, Al zheiner's disease, sepsis, and

w0 ndobaeaTed ory di seases such as colitis, pancrertT/EPBPS/013461
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chol estasis/fibrosis of the |i-wer, psoriasis and ot her

i nfl anmat ory di seases of the skin, -and diseases that . . . -
have afs des¢iibedbows, jheomvglrearnousds af the Pressdngtiog have been found
dioIRAS R A1d delPR R AR LR IR HATNR bte of edretivABLXR alpha and:
B et et R B Sy e ARTEL ch ST Wlncenes
agrtihghmbRebraatherssoRfdsisddredacdl. Thtyatagahetefose bié sedsefhe treatment

TP EhuBBEH 8 SSOARIL O PRI AN i

aSuwrhriisases inabid¢anireased bipidee dahalesteiohkevehncattiqudarhi lgw HDL-
%ﬁg{e?&l, Bioh D180l QRIS thBDUMRAL disddss, Hﬁ%@t@g,i;ﬁﬂicularly non-

| T Kew se effbraces conpounds as_descyi bed ove for_ use |,
aiastlinedensadent dabetes metlitve metanolia fe ?mésfb’g]gﬁ’léiew’ éézﬂélmer :
t Nedasd §éﬁsis,cz§ﬂd Wfl@ekhiaYerydikesseafichSs talttist Penctdaciat,BRblestasis/fibrosis of

St PR, 1 el SSRGS DR B Mt bovean

tilﬁg?@pmﬂéﬂyeahipymamshmamwmmﬁ ediséaoe ot ingpained Atpeomable cognitive
-Or _ Rrophyl axi fi .Lner e [ P

o Gl BORR: S 2o b APRAEET shy Pfirk REFhon g beuecd for
hiregtmie it arshmogbylexiobf agatreleted o nhsrited (@igs Sazgasdt’s disease) forms of
dﬁlgggglle&geﬁgmi&psul i n dependent di abetes nellitus,

nmet abol |

syndrone, dyslipidem a, sepsis, inflammtory
di seases,. skin diseases, colitis, pancreatitis, .. ..
chol esthaingensfor therefqrg also relatps tohharppceptieal coxappsitions comprising a
n@ﬁ#ﬂﬁ(ﬁfndda@ deRréBdbordadd g pRirmAlcadithllesccsptabls easer andYor adjuvant.
anot’her preferred enbodi nent, the invention relates to

a meth for the.therapeuii '

Cr eat nois aprt ik UGS sRRBOBIRE AROBAFI e for e

athefapeutiody betiva sawaricss, sspepially actherapeyticaly agtiye substances for the

t i e : .

DR 08 SO By LSRR o L

Hpita egrutisss partistlarkiiog thermicuHealy seévesnstapdse fasdhe wpgpegt and/or

dp&fﬁ BRis of’i'nt%EEEelQlﬁipid‘Qﬂel'b,fi'ﬁdileds@d dﬁﬂ&_ﬂﬁ@lﬂ_&vdﬁ, RREHEA -cholesterol, high
i tus, olic¢ syndrone, .. i pi dem Sepsi s, ;.

fi &?‘rﬂ% b7 i geseadtc SR Bl Bon i fip AZFERIcRt diabetes

pﬁl@ﬁijltmtdetdb@hc ohdrest, alyslipidémiahepsis, veflammatorpdissases, skin diseases,

the. liver, cul ar : i hei ' .

T I TSN T .

confjouhldheimedetlispasd above to a human being or ani mal .

In another preferred embodiment, the invention relates to a method for the
therapeutic and/or prophylactic treatment of diseases which are modulated by LXR alpha
and/or LXR beta agonists, particularly for the therapeutic and/or prophylactic treatment of
increased lipid levels, increased cholesterol levels, low HDL-cholesterol, high LDL-

. cholesterol, atherosclerotic diseases, diabetes, non-insulin dependent diabetes mellitus,
metabolic syndrome, dyslipidemia, sepsis, inflammatory diseases, skin diseases, colitis,
pancreatitis, cholestasis of the liver, fibrosis of the liver, macular degeneration and/or
Alzheimer’s disease, which method comprises administering a compound as defined above

to a human being or animal. -

The invention also embraces the use of compounds as defined above for the
therapeutic and/or prophylactic treatment of diseases which are modulated by LXR alpha
and/or LXR beta agonists, particularly for the therapeutic and/or prophylactic treatment of



The invention al so enbraces the use of conpounds as
defi ned above for the therapeutic and/or prophylactic

wo ewabeems of di seases which are nodul ated by RXREPdopHen3461
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and/ or LXR beta agonists parfileul arly for the

therapeutlc and/or pro actic treat |nc ased~,
inpieabe pi vels g esnescapelanGr il gL ol gl REFEDL
Hb st e8h &6 erohid Qi@eaﬂs&L@ﬂﬁB&teﬁ hefiGhsuliatdeperakeat diab¢temellitus,

%‘g?tg ? thSYngI:Q?%et e?l 1 nalrsg%gsl, {nglad%'?aﬁorcdygd:r%egges as?ﬁlt c%?eases, colitis,

i prinlogeatiag; ah@demmwshmmmom e;feths b\z;er, wetules @generaﬂon and/or
éa qg@%gamémecholesta5|s of theliver, fibrosis of
I'ver, macul ar degeneratlon and/ or Al zheiner's

dlsease The i nvention also relates - to the_us

conpousinsentipasdsoirBlaies EhByaiss o ommougre phdeser i apre for the
[@qgt SRABNLBmEicahBfs F&Qﬁ@ﬁ@kﬂpbﬁtl@ﬂdf/ o priophyhst caedatraent of diseases

t f di | at h
D ATt PG hiS S IRR Py P et O e
t ﬂh@fa P&tk At/ @rﬂ/ophylmmpfbytraﬂttloé irtoreaagdntgmd leyels; 1nc;nemé, gholesterol

|d | e ncreage I -
els, Iagy @LE‘F% les?%olaﬁlgﬁ@ %ng%sg{rglf Ot:h@%%!:l 1’e<)rt1é:g‘é¥|eaesrgso,td|1aé)etes, non
dmsﬂas@endktrakdabew rrreanumrmtfmﬁ)llaemh@@m dyglipigemias sepsis,

mf'l an'iﬂﬁ rg'@stegst%@skﬁl Byl %ﬁuS,‘i‘Mﬁ&ﬂeﬁitﬁe&Hcﬁestaﬁﬁ@fEt}& liver, fibrosis of
r | Seases, sklnﬁghsease co

pt:hn éweramawlgr degeperaipm and/opplzpimer’s éFasefé%hdgﬁdécaB?ems comprise a

taﬁnﬁddﬂaésdgﬁgmk@ﬁ@ﬁ@generat|on and/ or Al zheimer's

di sease. Such nedi canents conpri se a conpound as

descri bed apove., Prevention.and/ o atnent 0

i ncr eaSEYeTHoR ad‘d{‘g\}bqagne’ftr?g Frbcé%aéﬂh&%g SEbdrs eaﬁfed Bplesterol levels,

ajthefoed edotit disedses) Idgsé@mna,dbyslhabpted esrthaprqﬁﬁrrr@ﬁ inBisatéen, particularly

the preferred |n gt |

o B BB B i b gl

citbEmstlentic diseawess,@r dmhpeieawea?estaﬂt pefveRtanband/ gy treatment of

?t% ogélgr%'ﬁ"c ﬂl%%%?&ccgéhﬁﬁerﬁfaelb%'éte@ padti@li 2y ddreisidependent
eroscleroti ¢ di seases_ or dysllpldenla Di abet es,

pdiabétesmakicys, wenothss prefesrededisatfent di abetes mel it us,

is another preferred di sease. The follow ng tests were

carried out in order to determne the activity of the

conpounds of the present invention. Background

i nformati on on the perforned assays can be found in:

Ni chols JS et al. "Devel opnent of a scintillation

proximty assay for peroxisone proliferator-activated

receptor gamma |igand bi ndi ng domai n", Anal Bi ochem

1998, 257: 112-119. Manmal i an expression vectors were

constructed to express full-length human LXR



al pha and LXR beta. Bacterial expression vectors were
constructed to produce gl utathione s-transferase (GST)

wo pweded7eo t he | i gand bi ndi ng domai ns (LBD) of pamBEP20b3R 3461
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Zle;g;wa gl_aa 164 to 447) and huma2LXR beta (aa 155 to
. To acconplish this, the portions of the ..
sequendedokeicioditests wire carBES OWe‘Bé)f derfpidetesmine hppctivity of the
Lﬁégﬂsprﬁuﬁﬂgggtthg lp%&?:t iRVeneR Battiglonad iﬁfdhﬁ]lgmedn thetperfoheed assays can
.vegtors. Fin c] ones . ifi .
st@cfeéﬂgél: MehajsiS<t elvv%?‘g?{%’fn%t oFa i bhiga o D,%aY for
géel&a&iﬂéproﬁ&mgo%ct&}ated recaptoriatmaAigohdSindibiSAomagg4Anal Biochem.
0€9:9 0] 99%3% I'nduction, expression, and purification
ST- L {?smn proteins were perforned in E. coli
strain BI__21=_pLysS) cells by standard net hods (Ref: :
Cur r envianution okpressiPIMscOEuere CBRETUsHr towkpisys plidergth human LXR
e%glae gn? KXﬁLbSHlbﬁLlct@xtial R pressitadicetorgnad Bhaeliotdl wsaduce glutathione-
L al pha and. LXR_ beta receptqr bjndin e assa
i ntrpigierase (Eod s fused Hgthéfhg%f ﬁﬁ“ f’l%é’ﬁé&%‘“%ﬁ%w)&f Balaﬁ%‘h alpha (aa
@ to )%g;mtqéil\m&ﬁ%fp roe@e(?:zhmﬁomo). Toeacdrmplish th30thegodfons of the
- - . or, 7! ng o - L XRbet ar f usi
BREIAR TR ARG HaPT B8O R A0 [ GPRBGLC. Dy PCR and then
( Rivatored lrao Arep] simaid)vectospBinti daiey werqveaified halD N4 segvence analysis
b g 584 50 TGS S EY St st U0,
130008%9¢13).The super nat ant contai ni ng unbound protein
was renoved, and the sem -dry pellet containing the

I ecepiic GORe@p e RERH] SndVPErifiCatiH P GSTBD fushéh ploteifis were performed

buf fer. Radi ol n 100,,000 m, 0 .
(R zby fiﬁ@i@%@ﬁéﬁﬁ% i. ﬁﬁ%ﬁa@ﬁ?‘??%i PR
OKfbldcular BidlegyomatdpHrests heditgd bpAesytie] et al).

- benzenesul fonam de)) was added, and the reaction

i pcub te%]ﬁtdiRT fss% 1 hin the presence of test
cgm%—%m% scintillation proximty counting

was perfo’r med. AUbi ndi ng assays were perfor '
96- wel LXRlakthegnd AR hrasa eeseRIAT DipAingoVFe a%S?Yéégg%b\ng consisting of 50
RA% W8t sOpHE 4,36 kAU A PSRN M ). MEbr@ath $3-avel Seaction, 500 ng of

Packar d) . -aC Lt
R sSSP, U YER R P Y Blndio 10 g o

Ly uf SPASRads (@hadidchi AmBahaippoptctivelGane fitwbeysmBabio ul by

h tr?ggaFlﬁ %@Sﬁin‘é%ﬂr?’y ‘gale;Ir}fczujbaéﬁ% Pf;la{ Rr 18 'cEntBiie fbe min at 1300
X g. The supernatant containing unbound protein was removed, and the semi-dry pellet
containing the receptor-coated beads was re-suspended in 50 pl of buffer. Radioligand (eg.
100,000 dpm of (N-(2,2,2-trifluoroethyl)-N-[4-(2,2,2-trifluoro-1-hydroxy-1-
trifluoromethylethyl)-phenyl]-benzenesulfonamide)) was added, and the reaction
incubated at RT for 1 h in the presence of test compounds, and then scintillation proximity
counting was performed. All binding assays were performed in 96-well plates and the
amount of bound ligand was measured on a Packard TopCount using OptiPlates

(Packard). Dose response curves were measured within a range of concentration from 107

M to 107 M.

Luciferase Transcriptional Reporter Gene Assays

Baby hamster kidney cells (BHK21 ATCC CCL10) were grown in DMEM medium
containing 10% FBS at 37°C in a 95%0,:5%CO, atmosphere. Cells were seeded in 6-well
plates at a density of 10° Cells/well and then batch-transfected with either the full-length-



contai ning 10% FBS at 370C in a 95%X2: 5%CO2
at nosphere. Cells were seeded in 6-well plates at a

walensiser7of 105 Cel Il s/well and t hen bat ch-tr aned BEP®AS/013461
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|L¥Rex off fulldergthiddiB ebeession plasmidsplysareperpaHawgnid express

with either :the full-l'engthLXRa3er full-Ilength-LXRb

expression plasmds plus a report er pl asm d expr essi ngng

L EMRALS undlf ARIHEELI S XWBE@s 6 @El@ﬂnbﬁtb elraMstebtibh@as accomphshed

.Fu e}?’lg, ggerqe . E@{fgﬁ%l e %Irncl):gpsj Tﬁ%}%‘&ig})g to the suggested.

f prbloul. B Hoﬁlag”tsﬂeseingmmnstehmrc ehel csllsmcxe haavested bg trypginization and, -,

%{f@a éfwe lé)jla %Sgﬁrq)f 1 % %ﬁs/\ogg %fér@ﬁ%%u?sl o3llow attachment of

ours ["ow
aielisadlrﬁmedlunf W@serlemvect avel neplaiedivinid00 krrf\phanelirgd-free medium

C%Hta?ﬁg (yd tteﬂ s&lg)s(t)arf&s & coﬂﬁ%ﬂﬁ’éanﬁ? phrfal PRI dbskFntration:-0.1%).

contal n subst ances or, CO tro
(lnatnNedtoncEmecaly h 21 BowspmtagPHBaichy I Gl g ugfratant as
thlsctarkréd%ﬁhltﬁeﬁ 5 WA Lba&rrﬁsemohbtaﬁumghanee@m azbatfh Mdlecular

 the supernat an ed and.t her
Lﬁ}eﬂfeggggg V@éﬁéfleﬁt{) llsie élpi gé% Wlltla(tﬁoc luc1ﬁ%a}se realctlon Luminescence,

Bis aaheRinealf Hcifemse adidiry o detested imne Pediat & Tapldoumi Tiaasaiptional
gvzftgolc;:llafs & hé3 %sen%?gf 1 Q% sug&%&%g %ﬂ%’%sse@%s ﬁ)ldT@Ha?ﬂéE ¢n Rfminescence

Packar d
T@pfmm‘td to thraraafs;dls. 1pmb@t¢d| in ghe absende o therfubsiangsy EGeyalues were
Q dg?a?m BeSS&d sastibad Oxdchange in
‘%lrﬁ%}lategg&esﬁ ctg@rf'ggﬁe oﬁplzat of cells mcubg?ed in
t he absence of the substanc EC50 val.ues
cHrecqorrasds aGcREIRS B XEPPFI @r}&dF éﬂ%ttlvﬁyéﬁgm%sgé’ne of the above assays
5(@105%9 nS50)tad 1 niiK}o 100NeMeprefeoabipls ndE ot (iukig ntove prefareibly 1 nM to.1
(1), have an activity in at |east one of the above
ays (EC50 or 1C50) of 1 nMto 100 nmM preferably 1
nMto 10 nM nore preferably I nMto 1 mM _For
eEmrq&hraplet the f6liwingworgpewds shewed e dlkoaving ECT0oralusnim e binding
%8, val ues in the binding assay: LXRal pha Bi ndi ng
L eta Binding Exanple IC50 [mmmol /1] 1C50 [mmol /1] 1
0.02 0.07 17 1.5 1.4 These results have been obtai ned
byd;an nghtEhe ngr egoi ng tesltlLﬁI&lmrﬂiﬁle@s o:‘ f dXikbkta Binding
and/ or th&kamplaar maceutically e e salts
used as nedi canents, e.g. in tlﬁ?éﬁ g‘rﬁ:ﬂ T ﬁﬁ“nol/l
phar maceut i cal preparati ons for enteral,

1 0.02 0.07

17 1.5 1.4

These results have been obtained by using the foregoing test.



parenteral or topical admnistration. They can be
adm ni stered, for exanple, perorally, e.g. in the form

wobkoobakd7ed s, coated tabl ets, drages, hard and BOF/EP2005/013461

gel atine capsul es, squtions éﬂulsions or
suspensions, rectally, e. n the form of

" suppo sThemqnﬁgmnéap%fmrgp]gﬂpyd/ Oé tlgelr pharmageutisally %:Feptable salts canbe .~

| e 8G§ fn@&lc%%kzﬁ’tfs | eOg‘fi?n ﬂfe foHs I@ﬁpﬁdrﬁﬁﬁetﬂfcah p”rfepmamns for enteral,

SALETS: LSS Ty oS e peromlv.ce
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N pih&f’l@fdrﬁﬁof tdlhiers fooadd cdblets), d'nﬁgéteh daphardrabeektioatapsules; solutlons, Co

p arations can b
LR} OF %lsgwloné ?rg%ﬁlfl)g &I ql tBQ f&n{]ﬁﬂﬂg{)os‘f@aklg{; 'p:ﬂhehlkerrlﬂﬁf e.g.inthe. -
tﬁmﬁndﬁﬁqectthmckohnwp@ gndgpgfsmfn@ ofinfasien gﬂgtﬁ@}s, ph@iprca ly, 2 .g.inthe -

%I na?ﬂi’r{eﬁﬁl L¥aBC6LHIADNQ 28 RlikiStrati ik pReddrkad. i

lon Wth other therapeutically valuable
substances into %_galenlcal adm ni stration
L

t oget hEke WOlectsqﬂ ¢ B arﬁgﬁe\{t{fﬁ R‘Iepqrﬁté?r{s can be eFfected in a manner .
t BRI Wﬂl}lbb Camhiliyr QP eisbh ekifad indheartby dpmngmgahq: deseribed compounds.

A Ay oy e TSy pcomiain s
i @Khég&lérapeﬁacraﬂly ealuatde eulisnses, mte a ghlswicd agamnistratiany fpém together
d‘é,} <?ab%e n-gF chmc ﬁgrt %?%Eéxﬁlcail)agrﬁﬁﬁnbl@s%hﬂ of lighidltafier materials

TTVES stearic acid or its salts
camd, bfslesusgii uayl @b?rmaéfeutﬁfa hwemds-for tablets, coated
tabl ets, dragees and hard gel ati ne capsul es. Suitable

carri eSmf%‘leeJakﬁérsmit@xﬁaﬁ ffetnog 8higtihdrgaiapsuieematarials, huralso organic

Zéﬂ?g% %a;eala%efwrg %]ﬁ,\é\/a éaseoﬁorflﬁt;ﬁr%lg(? c?e?%tfwseg Itljle(ileof talc, stearic
aﬁ«hd Yeith sutis ek bmsedas cariei materials dont tablasyeoated talplets, dragees and hard

Sﬁ‘? %Jtl re @PE"Q?S Fulta%?e ctearr%r rﬁz&&?algﬁjr Qb gaa%?@c%?slﬂ&) are, for example,

on
sodgatablensilsawakes,fata pad sqrei-solidrand }@gmgh pol yq}@&d@pendg@ﬂ %F}ge nature of the

S gctct{vg Sﬁgqrec'h?}{tel{c} casHERMidNdhd D& et b @equiketitin Bl eaCdb isb R Igelatine

Injectio '
Vm[@ples)aﬁgléq-b(lﬁ garhgdp%pg ls ?cmtb%&%%ﬁugt;%aol{fé)g@togﬁ ?EA Syrpgs are, for
L Qv A, pbIpbls) rEﬁElQ{sé aherf s(ngaxsam[alphs lito Buesblacarierf materials for

exa turm
S gﬁﬁzctllopda ualoas are; %ﬂfz ?%aggr, alg%ic%léﬂﬁf)gf?ﬁls %1?&?01%93 vegetable oils.
Wﬁhﬁibl@tﬁrrlﬁﬂnhatteﬁpls 6ad suppestarias drerfor exanpt.yerrralgudardened oils,

seni - etic
oPiRges f:é AR ] ugl @i%ﬂgﬁdlgc}lg fS}ﬁlf‘t%télla gﬁ?laru {?M%Eﬁﬁffé‘@tbﬁﬁal
abpoaphacitons ste@wlesdemmmme@ﬁ endytyystis gb{ﬁ%fl%féﬁr‘/ér%gated oils,
d ﬁghl\é%[x\é!? 31 Ha%&fﬁﬁg ,3Qluld B8} AcolRs1§ SRFNGPoYRthylenelycolg and
| ng agent's,” consi stencyi nprovi ng agents,

deh&WﬁdﬁﬁﬁﬁBW$ng agents, salts for varying the
osnotic pressure, buffer

Usual stabilizers, preservatives, wetting and emulsifying agents, consistency-

improving agents, flavour-improving agents, salts for varying the osmotic pressure, buffer
substances, solubilizers, colorants and masking agents and antioxidants come into '

consideration as pharmaceutical adjuvants.

The dosage of the compounds of formula I can vary within wide limits depending
on the disease to be controlled, the age and the individual condition of the patient and the
mode of administration, and will, of course, be fitted to the individual requirements in
each particular case. For adult patients a daily dosage of about 1 to 2000 mg, especially
about 1 to 500 mg, comes into consideration. Depending on severity of the disease and the

precise pharmacokinetic profile the compound could be administered with one or several



subst ances, solubilizers, colorants and nmaski ng agents
and antioxi dants cone into consideration as
w@basoeceut i cal adj uvants. The dosage of the ceapBPIWS013461
of formula | can vary within wi2de limts dependi ng on
the disease to be controlled, the age and the
i dudliy doshgalunitoreds i bip DHOKAERUHEL i ent and the node of
adm ni stration, and will, of course, be fitted to the
i ndi VlMhafﬁﬂéﬂuheﬂ%ép&rdtmnea@mJepahtly cottain abasel-5P0mg, preferably
adul t patjents F:‘l_m% I(ygﬁ,gs ge of about 1 to 2000 rTg,
e%g%%%t?éﬂ%ﬁ 4 on ﬁg comes into
consi deration. Depending on severity of the disease .
and t EhgoBaewieg Bxhmpleasaké twatlisirate Gieipresenhiavesigpdameoere detail.
5 Jtydarg%o@vg%rnh&tlﬁ{eﬁg MollnPNesQ ?e sey8f dheedl y dosage o
unit's, “e.g. osage uni The pharmaceuti cal
preparations conveniently contain about 1-500 ng,
preferably 1-200 rng, of a conpound of fornula I. The
foll owi ng Exanples serve to illustrate the present
invention in nore detail. They are, however, not
intended to limt its scope in any manner. Exanpl es
Abbreviations: . AcOH = acetic acid, pBuLi = p-butyl
lithium CH2A 2 = dichl oronet hane, DBU = 1, 8-
di azabi cycl o[ 5. 4. 0] undec- 7-ene, DI PEA =
N- et hyl di i sopropyl am ne, DVF = di net hyl f or mam de,
Et OAc = ethyl acetate, EtOH = ethanol, Et20 = di et hyl
et her, heptane = p-hepatne, i.v. = intra vacuum MOH
= net hanol, TBAF = tetrabutyl ammoni um fl uoride, TESC
= triethylchlorosilane, TFA = trifluoroacetic acid,
THF = tetrahydrofurane, RT = roomtenperature. Ceneral
remarks Al reactions were performed under argon.
Exanple 1 trans N-(2,2,2-trifluoro-ethyl)-N
[4-(2,2,2-trifluoro- 1-hydroxy- 1-trifl uoronethyl -
ethyl) - cycl ohexyl] -benzenesulfonam de 1.1 A
solution of 10 g (38. 6 nnDI) of
2- (4-am no- phenyl) -1, , 3, 3, 3- hexaf | uor o- propan 2- ol
in 100 nL of DI\/Fvvastreated with 6.3 nL (42.4 mol)
of DBU and then dropwi se with



6.5 m (38.6 nmol) of TESC. After stirring the
m xture at RT overnight the solvent was partially

weraposdared i.v. Distribution of the crude m XPaT/EP2005/013461

bet ween a dil uted aqueous sol u2ben of NaOH and Et 20

‘and drying of the conbined organi c phases over Na2SO4

g (909 of 4-(2,2,2-t
pfluoro-1-triethylsilanyloxy-I|-trifluoronethyl-ethyl)-

phsspiiafbe as a colorless oil, Ms: 374 (MrH) + 1.2 A
sol'ution of 5 ¢ (13 4 mol ) of
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evaporatlon of he sol vent a
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%%STE%IUI b Réh1 NaGH na TOF A= @Aguorblagetizatd, TEIF = tetrahydrofurane,
ganl ¢ phases were dried over Na2SO and evapor at ed to

Fdogngtempe&t%e product. Chromatography on silica
geI with EtOAc and then EtOAc/MeOH 10:1 gave ca. 1.9 ¢

(@Z3hralakmiarls- 4- (2, 2, 2-trifluoro-Itriethylsilanyl oxy-
[ -trifluoronethyl- et hy”-cycl ohexyl am ne and ca. 1.9 ¢

Zgg?algfl?rllsu%?rg pFr’%(t)rrrrlwe lhnqe an'yl oxy-1-trifluoronethyl -
thyl)-cycl ohexyl am ne as a light yellow oil, Ms 380
gﬁlzdéﬁplﬂl 3 A solution of 0.71 g (1.87 rmol) of trans
Ztranml(hlz@ﬁmdorbre&s,ﬂ)hw [ﬂl(haw{riﬂubrbtlr-h)fdrdw-d)mﬂhyﬂomethyl-ethyl)
mne,in 5 L OCH A2 was treated

th ¢l oh
y i‘/P b ﬁﬁze?lgy%nn%c}e) of DIPEA and 0.24 nL (1.87

mml) of benzenesul fonylchloride and stirred at RT .
fDll 3 hrs. Distribution of the crude m xture bet ween a

tﬁ SOl 4hed non. ngg 9’358 é ﬁln%}gg% ZI af’ﬂglo ﬁﬂgli@t 1?(1);1 11 ¥y iHgafRoro-propan-2-ol
s §1mln{ 42k Te3: PHABVz498 thenydropwise with
??:5 Zrtﬂgyfl%sia?lglﬁ 2 Of ’p}fSGl rz?ﬂﬂ%s[‘fﬁ'nr{g“ﬁlf &ﬂx&rf;ﬁ RT f){rétﬁlfght th]e-s?)lvent was
| one -e
] PH&R Upemparat nﬁS r1g1étloéx pfit ﬁfru)c)lg %W%%?F?’Jgg‘?/ S‘f&}%égqueous
53(§3u(1(M1 bV NaOH #hd/Ets®hiid d5ingosf the dimbingd offAnimiayesover NazxSO,4 gave
? g?%(b/obo% {%?ﬁtﬂgp%ro {rrl }éyflf]ﬂapglo%nytlnﬂuor r?eftlh ]] ¥l) r%henylamme

endybologeshpll) MEyIMdMexdy)'] - benzenesul fonanide in 5 nl
of dry THF was cooled to

1.2

A solution of 5 g (13.4 mmol) of 4-(2,2,2-trifluoro-1-triethylsilanyloxy-1-trifluoromethyl-
ethyl)-phenylamine in 150 mL of AcOH was treated with 2.5 g of Pt/C (10%) and
hydrogenated for 72 hrs at atmospheric pressure under intense stirring. Filtration and
evaporation of the solvent gave a yellow semisolid that was distributed between a 1M
aqueous solution of NaOH and EtOAc. The combined organic phases were dried over
Na,SO; and evaporated to yield 4 g of crude product. Chromatography on silica gel with
EtOAc and then EtOAc/MeOH 10:1 gave ca. 1.9 g (37%) of cis-4-(2,2,2-trifluoro-1-
triethylsilanyloxy-1-trifluoromethyl-ethyl)-cyclohexylamine and ca. 1.9 g (37%) trans-4-
(2,2,2-trifluoro-1-triethylsilanyloxy-1-trifluoromethyl-ethyl)-cyclohexylamine as a light
yellow oil, MS: 380 (M+H)™. |



-78 C and treated dropwise with 0.7 nL (1.13 mol ) of
a 1.6M solution of pBuLi in hexane. The sol ution was

wowoomeb7td -40 C, treated with 1.0 g (4.33 mMmuobgT/BP2005/013461

trifluoromet hanesul fonic acid-272,2-trifl uoro-ethyl
ester and then allowed to reach RT. The m xture was
dtirred for 30 min at RT and then refluxed for 2 hrs
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eate

(heRwedn a(smlﬁﬁtedﬁqugou@ﬁolmlmgp‘f H}ﬂdct)argguﬂtz(ﬁtdrmgpf ﬁlp,q)qqnbjped organic
b;ﬁ'ﬁ%& gl&hf&ﬁ%h%ﬁphﬁfm Gfica @Pﬁrltmh)éfytéh@/ FYOGAC gt gra{féfd 17 8140%) of

I stri etvveena

s Sh2 TP RIS FAE. I Y aran- prgmethy-ethyl)-
R hefyl EBrR¥RdsulNaBeidé aodliHt hell sobl,avis: 488M-H)".

evapor at'ed. Col ummchr omat ography on silica gel with

EéOAc/h ptane 1:1 gave 90 ng (72% of N[4-(2,2,2- -

t ’W’PH}B o-|-hydroxy-I-trifluoronethyl-ethy”-cycl ohexyl

| - benzenesul fonam de as a pink solid, Ms: 404 ](MH)
2tra@ns N-[4-(2,2,2-trifluoro-1-hydroxy-1- -trifluoromethyl-ethyl)-cyc ohexyl]

benzenesulfonamlde

2.1

A solution of 350 mg (0.135 mmol) of 2-(4-amino-phenyl)-1,1,1,3,3,3-hexafluoro-propan-
2-ol in 10 mL of AcOH was treated wit 100 mg of Pt/C (10%) and hydrogenated at
atmospheric pressure under intense stirring for 24 hrs. Filtration and evaporation of the
solvent gave 400 mg (91%) of the acetate salt of 2-(4-amino-cyclohexyl)-1,1,1,3,3,3-
hexafluoro-propan-2-ol as a light brown solid, MS: 266 (M+H)".

2.2 :

A solution of 100 mg (0.37 mmol) of the acetate salt of 2-(4-amino-cyclohexyl)-1,1,1,3,3,3-
hexafluoro-propan-2-ol in 5 mL of DMF was treated with 0.2 mL (1.16 mmol) of DIPEA
and 0.144 mL (1.1 mmol) of benzenesulfonyl chloride. The mixture was stirred for.1 hr.
and distributed between a diluted aqueous solution of HCl and Et,0. The combined

organic phases were dried over Na,SO; and the solvent was evaporated. Column



Chromat ogr aphy of 50 ng (0.12 mmol) of N-[4-(2,2
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TESCl . The m xture was - stirred for 4 hrs at RT and

dEsiniplb@t ed bet ween a saturated aqueous sol ution of
NHACI and Et O The crude naterial obtained after

dE R he LY8RICtr ARSI - SMoreftéthyl-ethyl)-
evré{g%ellﬁl?g onQth(ggqsgn% vvastrdl ssol v}gg |)§1YM;§O m_raof yhethyl

eeystabsrylimertamide: ed portionwi se with 2.2 g (58.7 nmol)
of NaBH and stirred for 2 hrs at RT. Evaporation of
tmq sol vent, distribution between Et20 and an aqueous

]télélgg\?gﬁ ﬁ%@l O(‘!Ip(gfhr 2 néae?%e ga?{%fgldargfn%a%jcfohe 1)-1,1,1,3,3,3-
Whé)hﬂhem propAEaAd eXegrple? éhin ziocmL ef qthmplzvai}reyﬁeg m@m 2mlL (196

) B e ot i e

| gmrmgbt AT m%t}]qe)solvgyt@ p\@ﬁ@;@};ﬂ i.v. Ihe hrovgm ot gbt—plr&d(v@e%ssolved in
t 'I?JH%LQJ?WP anc{l f‘r‘eat@g with3:16 thL.I(687 @rmol) of DBU and then dropwise with

1 t r I b &é] oi%c?fg[éiysg% @e&éﬁ%&%&?gﬁtr%or %%1691 t?%_ nd distributed
3b&wée§@lsatﬁda@d‘dl aafuedlMOhmO(lef 2816ehd EoD. T hamsudb emazt;rllal obtained
érzcrrylhg of {ﬂefcloum ined or%;z{nlf {Dﬁ%esséxle?m §&Yand evaporation of the solvent

was dissolved in 250 mL of ethanol and treated portionwise with 2.2 g (58.7 mmol) of
NaBH, and stirred for 2 hrs at RT. Evaporation of the solvent, distribution between Et,O
and an aqueous solution of NaOH, drying of the combined organic phases over Na;SO4
and chromatography on silica gel with heptane/EtOAc (gradient from 6:1 to 2:1) yielded
3.3 g (14%) of cis benzyl-[4-(2,2,2-trifluoro- 1-triethylsilanyloxy- 1-trifluoromethyl-ethyl)-

cyclohexyl]-amine and 4.7 g (20%) trans benzyl-[4-(2,2,2-trifluoro- 1-triethylsilanyloxy-1- -

trifluoromethyl-ethyl)-cyclohexyl]-amine as a yellow oil, MS: 470 (M+H)".

3.2

A solution of 100 mg (0.28 mmol) of trans benzyl [4-(2,2,2-trifluoro-1- trlethylsﬂanyloxy- '

1-trifluoromethyl-ethyl)-cyclohexyl]-amine (example 2) in 2 mL of CH,Cl, was treated
~with 0.1 mL (1;24 mmol) of pyridine and 0.1 mL (0.72 mmol) of trifluoroacetic acid -

anhydride and stirred at RT overnight. Treatment with and excess of TBAF, stirring for 30 -

min, and distribution of the mixture between diluted aqueous HCIl and Et,0, drying of the

combined organic phases over Na,SO4 and evaporation gave ca. 100 mg (79%) of trans N-



1-trifluoronethyl-ethyl) -cyclohexyl] -am ne (exanple

2) in2nmMm OCHA 2 was treated with 0.1 nL (1.24
wonebkpeaf pyridine and 0.1 nL (0.72 mmol ) of PCT/EP2005/013461

trifluoroacetic acid anhydride28nd stirred at RT

overnight. Treatnent with and excess of .TBAF, stirri %
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[ eyxkOilerylezmm I rretisrasid Shyarexiid ot 1 s S b abRp4-22 2
- trﬁ%%lr@h @m nefifluceiettyl-atiyl)-gtloyibxybahian] -acdicaaid ethyl ester as a
rf% g% M( f,phenyl [4-(2, 2, 2-
15 t?q PG h‘%‘ @q trifluoronethyl-ethyl)-cycl ohexy

| am no] -acetic acid ethyl ester as a colorless oil,
MBxard18 5( MHH) +. Exanple 5 trans
I V-benzyl -N-[4-(2,2,2-trifluoro-|-hydroxy-I-trifluorom

eBﬁ){l N= q;eG%#mN gx¢ Qb 9 Qeﬁfﬂiu]oro-QQ%?&!ydﬁtﬁﬂ&ﬁbﬁkﬂ%eﬂfylﬁ@dohexyl]

bmtrymdm (2, 2 2 trlfl uoro-l-triethylsilanyloxy-ltrifi
uoromet hyl - ethyl) -cyclohexyl] -am ne (exanple 3.1)
I R sdRioRNoEbh &g @ M&ﬁmbl)&ﬁftﬁds Weérizil- - (2,272- tnﬂmﬁb Btriethylsilanyloxy-1-

20 ¢ ogdl&?@%rf?%]l?fp glcp{'élg) z}rngZexa ]péf'er ?‘é’)d%?' ;@szlz%ag treated
" divithi0l bifLed NEs, weelnd o @:’é:t andateatedavitied04 nﬂoﬁ 147 oty pffcetylchloride.
%Fh?ﬁqqxt@feﬁgas sIlPleed%luﬂﬁmmrﬁf di&ribQRURFLN A shtiratdd ¥gidus solution
of NH,Cl and EtZO The crude materlal obtained after drying of the combined organic
phases over NazSO4 and evaporatlon of the solvent was redissolved in 1 mL of THF, treated
25 with an excess of TBAF and left to stirr for 1 hr. Distribution between a saturated aqueous
solution of NH,Cl and Et,0, drying of the combined organic phases over Na,SOs ,
~ evaporation of the soNent and chromatography on silica gel with EtOAc/heptane 1:1 gave
50 mg (95%) of trans N-bénzyl-N-[4-(2,2,2-trifluoro-1-hydroxy-1-trifluoromethyl-ethyl)-
cyclohexyl]-acetamide as a colorless viscous oil, MS: 398 (M+H)™".

30 Example6 _

trans N- benzyl-N [4-(2,2,2-trifluoro-1- hydroxy-l trlﬂuoromethyl-ethyl) cyclohexyl]

benzenesulfonamide



phases over Na2SO4 and evaporation of the solvent was
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elhgridogyyte xtarly 5] ﬁo’é‘rﬁ‘tﬁé 4@ 22 H1fgyo tlotrie }l.sg)pléylgxy 1-

f Er‘i’ﬂﬁ&rf)ﬁl@tﬁ}yl etlhyl) cyclohfxylamme I(exa1|'r1p1e 1.2) andll ,2- d;methyl 1H-imidazole-4-

- uor o rie sil.a Xy=4 tniflu
PRIy IeGiopkde e GF AL R R L gl - A BIERLY (4-22.2-
| irffhebiroat lil));drok)Hutffﬂdamheehﬁret}mLDI-‘fyw]wﬂegﬂ] -amidteswaoff-white solid, MS:
%28614 trans , 2-di met hyl -1 Hi m dazol e-4-sul fonic
2 2, 2-

trifluoro- I-hydroxy-l-trifluoronethyl-ethyl)-cycl ohexy
| Examp® as an off-white solid, Ms:

trans 1 ,2-dimefhyl— 1H-imidazole-4-sulfonic acid (2,2,2-trifluoro-ethyl)-[4- (2,2,2-
trifluoro-1-hydroxy-1-trifluoromethyl-ethyl)-cyclohexyl] -amide

9.1

In analogy to example 1.3, from trans-4-(2,2,2- trlﬂuoro 1-triethylsilanyloxy-1-
trifluoromethyl-ethyl)-cyclohexylamine and 1,2-dimethyl-1H-imidazole-4-
sulfonylchloride was prepared trans 1,2-dimethyl-1H-imidazole-4-sulfonic acid [4-(2,2,2-
trifluoro-1-triethylsilanyloxy- 1-trifluoromethyl-ethyl)-cyclohexyl]-amide, as a white solid,
MS: 538 (M+H)". - 4

9.2
In analogy to example 1.4, from trans 1,2-dimethyl- 1H-imidazole-4-sulfonic acid [4-(2,2,2-
trifluoro-1-triethylsilanyloxy-1-triftuoromethyl-ethyl)-cyclohexyl]-amide and trifluoro-
methanesulfonic acid 2,2,2-triflucro-ethyl ester was prepared trans 1,2-dimethyl-1H- -



424 (MrH) +. Exanple 9 trans
| ,2-di methyl -1 Himdazol e-4-sul fonic acid
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trifluoro-I-hydroxy-I-trifluorgmethyl-ethyl)-cydohexyl
]-amde 9.1 In analogy to exanple 1.3, fromtrans
-ifr@d2pR-4-sulfdniozad (212,2 1tiiBuorphes lenhﬁ(b%y trifluoro-1-hydroxy-1-,
i t e SO BEDRRY M+H
IE‘EQ%%&@QW J%a)z%l )éﬁh s)lﬁ?/lfg<B onyl ctﬁ?ﬁdhgsv\gosﬂ [+
prepared trans |, 2-di rrethyl -1 Him dazol e- 4-sul foni c
Famplalq 2, 2, 2-
trifluoro-I-triethylsilanyloxy-I-trifluoromethyl-eth

-ty 1gh@iiydthyl- BFigédazale- Asuloinicacibéthyl; [4M3:2, Zygsﬂlqmi—l)-ﬁydroxy-l—

(g formt kSt R SR i Foni ¢ aei 0 14-(2,2,2.

trifluoro-I-tri ethyI‘S| I anyl oxy- | -trifluoronethyl-ethyl |
)Xelycl ohexyl} -amide and trifl uoronethanesul fonic acid
2A golgfl&ﬁ bf}i%%(@ﬁ@ﬂm(ﬁ?&ﬁt‘?a%@sz @fn@a@l@}ﬂﬂﬁ Jdihaiagole-4-sulfonic acid [4--

((2;222 sriflyqrpy lugfel(ghn)}éstﬂgﬁﬁj))q[ X ty(lguor%rrue ethyl) -cyclohexyl}-amide (example
2. By ihni ﬁqtlé‘ﬂ DM E why@eed/ with 0i66] i ( 4vetninydl} of DBU, stirred for 15 min and -

,et h ?&)P”Iﬂ‘\l/ ‘éb E@%%I‘B—‘Hégq £ ?tﬁﬁlo%nie P nREBMW AR Rd aMS° C for 4 hrs

| anZ}distmbuhﬂlbetw&enmdeﬂbéaquesm fabutian efdVid.(@tang|Et:O. Drying of the
Sxed grg‘é{%fcf?lh? 8Vér‘t\g%§jq O év&é Orfaiddtﬁlpf)f)ﬂﬁ@ts&%nt gave 150 mg (95%)

((Ef tzgls r}(ﬁmh}ne@lﬁyl{l trgidazole-4- sulfonlc acid ethy? T4 2,2,2- trlﬂn%ro 1- :

151%{1@'1&%{1&;: b Ik 100 1 et y@-ethyDUd i Rk £/l R et el a4 a light yellow liquid, MS:

uor o-
Iﬁ@%ﬂﬁ%suanyl oxy-1-trifluoromet hyI et hyl ) -cycl ohex
yl] -am de (exanple 9.1) in 1nL of DVF was treated
V\mh 0.66 nL (O 44 mml) of DBU, stirred for 15 nmin

eat fgﬂw mg I'(‘0 ?I m 2?51) g?trgrgs 12? rﬁetﬁ{'l Al r?1¥1|1c(l:?991e5j43sulfomc acid
dethylF |4b(@tzeﬁt1bﬁm<melntractls)dmanﬁp®dléqﬂ@@r@@eélwhﬁh%h%htﬁwl ]-amide
Q, m%a?sl%ﬁ} ? tYda gl waikh &R &&Qfﬂfq‘%@ a?iﬂgﬁﬂ'e@ fd}rEal:%@ &t RT. Distribution
over evaporatlon

th
(oBwgeros satyratee aqueausispiEting of N#4pfrpxg,c§gté§ %mogx%’ined organic
a‘gese 2 bra{ti‘bn(& tl?e sdiveht iﬂdl@ﬂ@nhtchmﬁ;hygﬁph;amy bitiza/gel with

| =

tr%#goégﬁnﬁ g%yg 4§t hg Z)S‘Vc)yo%ltr%gse i%l(il {Hyfj?Ha\?nlaaéo'legm sulfonic acid -
ethyl [4-(2,2,2-trifluoro-1-hydroxy- 1-trifluoromethyl-ethyl)-cyclohexyl] -amide as a yellow
viscous oil, MS: 452 (M+H)". :

Example 11

trans 4-methyl-2-propyl-thiazole-5-sulfonic acid-ethyl-[4-(2,2,2-trifluoro-1-hydroxy-1-
triﬂuoromethyl- ethyl)-cyclohexyl]-amide :

11.1 :

In analogy to example 1.3, from trans-4-(2,2,2-trifluoro-1- trlethylsllanyloxy-l—
trifluoromethyl-ethyl)- -cyclohexylamine (example 1.2) and 2,4-dimethyl-1,3- thiazol-5-
sulfonylchloride was prepared trans 2,4-dimethyl- -thiazole-5-sulfonic acid [4-(2;2,2-
trifluoro-1- trlethylsﬂanyloxy-l trlﬂuoromethyl ethyl)-cyclohexyl]-amide as a white sohd
‘MS: 555 (M+H)™. ‘ ’



566 (MtH) +. 10.2 A solution of 130 ng (0.23 mml) of
trans |, 2-dinethyl-1Himdazol e-4-sul fonic acid ethyl-
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1-trifluoronethyl-ethyl) -cyclehexyl] -amde in 2 nL -
of THF was treated with an excess of TBAF and stirred
fidr2 2.hrs at- RT.. Distribution between a saturat ed

aﬁ %8&3’1} §Pidétrh %Mﬁllo oﬁ%s B2 @m i thilz 818- 5t didfonic acid [4-(2,2 '2-

I'ned
l(ﬁlu@r_q @,ﬁgg hlﬁléﬁﬁ‘;{ oeggflg‘% %\é%ngt&x?]lt 3 }rfl& glcl&f; S ﬁoalrr\{lge in 5 mL of THF
EJJ%()H@ RS aeC hnd t@aee d{"@pvﬂge \@2159325 @iL 6f@Nn6 M solution of nBuLi in

2 di net hyl -| H d ' o
xelze g"‘ﬁg selptien Wlagn Haqaxr% t&r gg(y o treafe eld ﬁﬁ g%:{:lrhyx{nmol%oﬁ Sthyhodlde,

‘ -aqwea e xaath RTant diecnas flaxedefbt bwsvDymbmum betwm a smgzated aqueous

Nﬁ}g{o@crf I\é&gﬁggd ﬁtzt%% d a’é%‘ggf tge glre]:Id ((:)r amc hases over szsO,; and

(&aporation of thesplyentigargairesidye |tha,t WRP LRSS H¥ and reated with an
eéxgws })f ¢B&F DR WukioaBedfeed b sdtutdle@iiple0gy sdhmcﬁ?(@ﬁmHﬂZl and Et,0, -

rcilrsﬂn@quhezcoznhlrl?c% prgais phases P N3P SYAPPBPA Afhe slpbend

ga{ibgﬂatogﬁ] ‘onGilich ewl}amanemii@xaam;eelagdzao mgdl1%) of trans 4-
e

et drober il g SRS A @ 2e Qi S dron-1-

[ #ifludré@methyl-ethyl)- cyclohexyl] -amide as a yellow oil, MS 497 (M+H)".

trifluoro-Il-triethylsilanyloxy-I|-trifluoronethyl-ethyl

)E ghexyl ] -am de as a white solid, Ms: 555 (Mt
;ﬁﬁ@isol ution of 200 ng (0. 36 mml) of trags "
2 4-di met hyl -t hi_azol e-5- syl f qni ¢

t triafs Lgndimethyl-thiazele- SisniieRte acig (4.2 rtr gi—g@ﬁﬂéf&@f%trﬁﬂuoro—l-

) hfdekRAS¥¥ubrRetHA- étnylsxcymomcyrmﬁmas cooled to -78C
and treated dropwise with 0.25 nL of a 1.6 Msolution

of nagL \MI)?WQ& aT?ﬁfr%&ﬁtﬁ%o;Z% éllmettmﬁhfggélg-%dsutlﬁplc?hg aicft4 (2,2,2-
r &&ﬂlh)rR'II waiechylsilemyloef 1 -trifaorboretiylethyl)- ~qickohexybliamisle (example 11.1)
an rleff]uo]:o ?%&Hin%é}gﬂ)n &)Q@ ZSt‘PiﬂldBi'dl@th MQas F%Eéd&gns 2,4-

Fyi t ni c_phases over nfl v
edap@h‘dttlh@ﬁobf5 neniscicirbid: ?gér\&%\loaoreé‘%}ilhﬁ"e(% Egtt gro-I-hydroxy-1--

r G RR O e- bﬂhyw?danécyl L fatdeds Wéllvwariseus o8, M6f52BBAEH) .
Distribution bétween sat urated aqueous sol ution of

NHACI and Et 2
Example 13 O
trans 2,4- dlmethyl -thiazole-5- sulfomc acid cyclopropylmethyl-[4-(2,2,2-trifluoro-1-
hydroxy-1-trifluoromethyl-ethyl)-cyclohexyl]-amide

In analogy to example 10, from trans 2,4-'dimethyl-thiazole-5-sulfonic acid [4-(2,2,2-
trifluoro- l—triethylsilaﬁyloxy- 1-trifluoromethyl-ethyl)-cyclohexyl}-amide (example 11.1)
and bromomethylcyclopropane was prepared trans 2,4-dimethyl-thiazole-5-sulfonic acid-
cyclopropylmethyl-[4-(2,2,2-trifluoro-1-hydroxy-1 -trifluoromethyl-ethyl)-cyclohexyl]-
amide as a yellow gum, MS: 495(M+H)".

Example 14

trans 2,4-dimethyl-thj§zole-5-sulfonic acid ethyl-[4-(2,2,2-trifluoro-1-hydroxy-1-
trifluoromethyl-ethyl)-cyclohexyl]-amide -



drying of the conbined organi c phases over Na2SX4,
evaporation of the solvent and chromat ography on
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of trans 4- nethyl-2-propyl -thi3azol e- 5 sul fonic acid

ethyl - [4-(2,2,2-1nHUOr O 1- hydr

t Ini anlogy metample B4, fison) trayscl, ‘bﬁer;egﬁhyl théﬂ%P](?é salfopiqaniqd Wa(2.2.2-

oﬂr ﬂug{’\@l tf‘ligtF) %sﬁ@'rgl 3 x-1- mérﬁetllgl éth?l')scyclohexyl] -amide (example 11.1).
- z sul f oni

(et 2 hd ey SR P A (4222

| trififlotd- lllnyﬁ?@&yhytnfﬁldwﬂn)a&gyeﬂhga])&yg/lbhe)a*ti‘raimdle as alylé]omgyl MS: .

t Le 1.4, fromtrans
g@%gf:@thyl t hi azol e- 5- sulfonlc acid [4- (2,2, 2-

trifluoro- 1-triethylsilanyl oxy-
1Esamgle 1®r onet hyl - et hyl ) -cycl ohexyl]-ani de (exanple
11.1) and trifluoro-nethanesul fonic acid
tansZNt I(,af){ﬁfbg;ﬁn&hgy (A 202- W oP6-SAYdRSkyt T-Bukofrethyl-ethyl)-
di net hy su foni ¢ acid
(Q’C@hZXX}PFIM?B?%‘fQPWF €. [4-(2,2,2-trifluoro-I-hydroxy-
[trifluoromethyl- ethyl)-cycl ohexyl] -am de as a
y&lsblawWo io$ 5@DJ1$1 200,89 nivol) 62BarsNiH{E-(2;2,2Ex Hivpr e 1 itBiethylsilanyloxy-1-

Cg}'g:hlﬁ!(%g; tklill %l %eéggsb%h%e%% lﬁﬁ%ﬁfgﬁjﬁ‘lﬁqgéamgle 1.3) in 10 mL of THF

1why dcfoladap oA Capld- tr@tdqiydr))pwwgymtb[ﬁ)e&yp} ml@é\/l [BwLi solution in hexane.
a*fﬁ!: %@th(%rﬁw?mﬁ&% t540°CAMiA B&R%n, treated with 0.43 rnL (4.45 mmol) of

azol'e-5-sulfonjc ac
t bnoﬁm%etbylcg_d(@prpgfrﬁy pl}JqW lrjtg; F%Qb RT anld then re(ﬂ%lxed overnight. An excess of

1TBAF fulay o4 einthe aiikite was(é‘_viﬁle& Iﬁ@@yﬂ dddﬁﬂjﬁaﬂbm(reﬂ)&mmih&lon of the

é(}rgp and e?\ggtg’gqr:rrg;z LS g? ﬁe%ﬁ ugep a)f Rﬁ-f"&? &j Ef ba@riling of the

Cy&hbme@ bpgamaiﬂml;es oﬁrér N$,302, e2aparatioruandchromiatagraphy-on silica gel with

lu d -
ng G&Igé‘ﬁ Yiz?g{% (iﬁ%ﬂz Z\)CWEL % I_%%lenlitilyl Nﬁ[él &,23-tffluoro-1
Zh%drdmétthﬁlhetdmeihyjl@hﬁ syddhsrylt g@qegesulfonarmde, as a colorless viscous
F@%w Q% Zp2-trifluoro-1-hydroxy-Itrifluoronethyl -
§'cy herI] -am del n anal ogy to exanple 10, from
trans 2, 4-di nethyl -thiazole-5-sulfonic acid [4-(2, 2, 2-
t Bkamplerle- 1-tri et hyl si | anyl oxy-
1-trifluoronethyl-ethyl) -cyclohexyl] -am de (exanple
11raﬂ;§ NadillyleN 1yl (2,00 aifluoes- 1 ityepanyel trifl @remethyl-ethyl)- cyclohexyl]-
4- le%%hX|-HPIaZO|e 5-sul fonic acid ethyl-
[ keIthn%S am
trifluoro- I-hydroxy-l-trlfluoronethyl ethy cycl, he yl
] In amlatsy tasxample/10ofiomittans Net4-@edE Wiflyore: I-triethylsilanyloxy-1-
trifluoromethyl-ethyl)-cyclohexyl]-benzenesulfonamide (example 1.3) and ethyliodide was
prepared trans N-ethyl-N-[4-(2,2,2-trifluoro-1-hydroxy-1- -trifluoromethyl-ethyl)-

cyclohexyl]-benzenesulfonamide as a colorless oil, MS: 434 (M+H)".

Example 17

trans 5-chloro-1,4-dimethyl-1H-pyrazole-3-sulfonic acid (2,2,2-trifluoro-ethyl)-[4-(2,2,2-
trifluoro-1-hydroxy-1-trifluoromethyl-ethyl)-cyclohexyl]-amide

17.1 ‘

In analogy to exarnple 1.3, from trans-4- (2,2,2-trifluoro-1- trlethylsﬂanyloxy-l-
trifluoromethyl-ethyl)-cyclohexylamine and 5-chloro-1,3- dimethylpyrazol-4- .
sulfonylchloride was prepared trans 5-chloro-1,4-dimethyl-1H-pyrazole-3-sulfonic acid [4-



Exanpl e 15 trans N-cycl opropyl nmethyl -iV-[4-(2
2>2-tpfluoro-I|-hydroxy- 1-trifluoronethyl-ethyl)-
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($|89 mrol ). of trans N-[4-(2,232-t
pfluoro-I-trietriylsilanyloxy-ltrifl oro
(@S- tifleyodl- tr@éwiselﬁ@éwbﬁr %@HFEW Ci’c e’FYﬁt i%“‘%e as an off-
ru‘hlggarg&%hg\@@soggoj@dggqhdmﬁ and.-treat ed dropwi se with

72 mL of a 1.6 M BuLi solution in hexane. The

s_o7l ution was warnmed to -400C within 30 mn, treated
w’th 0.43 nL (4.45 mol ) of brononet hyl c clopropane
dhlaauiegy toexaamtdl Riroanttatstechlowt 1 ,dlxbmledvgﬁ}{r@ﬁgzolgxﬁ sulfonic acid

C f TBAF
70 i B B ety epprosbamide nd
mlﬂugrcentcétanesﬁfoalcs?&t%% aeenlueroeds iy esist ey BisPaed (asey-chloro- 14

@%@ﬁ gﬁow%osfulﬁ’ﬁﬁ oD ed flioppeitgl PGS aNoro- 1-

Vm[dﬁom@u(ggg{glt Ogﬁiﬁz@ fy&@ggxyyrgql}cgﬁg ?1ght yehow(\:r%ﬂgﬁfis 540

NEpMappr apyl et hyl -i V-[4-(2, 2, 2-trifluoro-| hydroxy-
1- trlfluororrethyl et hyl) -cycl ohexyl]

4%’8 Egul fonam de, as a colorless viscous oil, Ms
# Exanpl e 16 frflps N-ethyl - N-[4(22
2tr|fluorol-hydroxyI-trlfluoromsthyl eth qeh
]z(tydn}s5 ddmpeh,ésdmlfe{iwén%wmtp aﬁaw&fgylc'-ta@déﬁz(ﬁé Zzstr °r°' -hydroxy-1-
ABhyl-eth c clohexyl]-amide :
I\{r?&q %é 5 tr| Joro )I(Y-trl et hyl sil anyl oxy-ltrifl uor om

itn%/x'nlag)@?{tt(g%/)::ﬂ)ﬂqﬁ% g(!p geﬁ%ég ags gﬁgfoé?j ts4il:| gf X tl%q] ﬁl-? pﬁq%’éé‘fé%l §ulfonic acid
4e(f2|32’,12 -thﬂt[léro(ﬂtﬁetﬂylmalnfyllomﬂ etrifflubroohnasbogt-ethitl }-cydl elerplimmide -

héFc g )18” Ca¥ o ogree% 44 l@l- nlef Exrflaﬂflni}?%yﬁﬁoﬁ -3-sulfonic acid [4-

S(mt-mnﬂu(br’b I}ihymtolxy-ll ﬂrlrﬂupqu Yleeﬂgzlggycﬂqmpqgl -aayige an off-white
(enfirdic s amordrelyhenl & (2,2 2

uor o I oX -I-trlfluoronethyl et hyl ) - cycl ohexy

amde 17.1 In anal ogy to exanple 1.3, fromrans-4-
(ﬁxaznlzlewu fluoro-1 -triethylsilanyloxy- 1-
trifluoronethyl-ethyl)-cycl ohexyl am ne and
Strahd DL (bendyléthplt dyinpYcpclahexdl]-1,1,1,3,3,3-hexafluoro-propan-2- -ol

A solution of 200 mg (0.43 mmol) of trans benzyl-[4-(2,2,2-trifluoro- 1-triethylsilanyloxy- -
1-trifluoromethyl-ethyl)-cyclohexyl]-amine (example 3.1) in 2 mL of pyridine was treated
with 0.05 mL of acetic acid anhydride (0.51 mmol), stirred overnight at RT and distributed
between a saturated aqueous solution of NH4Cl and Et,O. After drying of the combined
organic pha_lses over Na;SO4 and evaporation of the solvent, the residue was dissolved in 3.5
mL of THF and treated with 0.86 mL of a 1M BH3-solution in THF. The mixture was
stirred at RT for 2hrs, and the solvent evaporated. The residue was redissolved in THF
treated with an excess of TBAF and solution was stirred for 2 hrs. Evaporation of the
solvent and chromatography on silica gel with hexane/EtOAc 4:1 gave 64 mg (39%) of trans
2-[4-(benzyl-ethyl-amino)- cyclohexyl] 1,1,1,3,3,3-hexafluoro-propan-2-ol as a hght yellow
oil, MS: 384 (M+H)". : '

Example 20

trans 2-[4- (benzyl—propyl-amino)-cyclohexyl]-1,1,1,3,3,3-hexaﬂuo;o—propan-2-ol



sul fonyl chl ori de was prepared trans
5-chl oro-1, 4-di net hyl -1 H pyrazol e- 3-sul fonic acid
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t hyl - et hyl ) - cycl ohexyl ] -anide3as an offwhite

anor phous solid, MS: 528 (MtH) +. 17.2 |n anal 0 P

dxanplogy mi)exampdnﬂ% frons trans benzyl-[4-(2,2,2-trifluoro-1-triethylsi anyloxy-1-
hyl4ali e e iHa RS @ERhBpR 351y lah@ i épiasylehloride was

S(ﬁlcﬂ?éwf&t ‘{ 1q'}l”uTg%o Ieﬁﬁaeth sr any?)iy m)iprrf‘;l’u r one 2

tmyparéfil ﬁffmz'({:%f&be@ﬁ SBIPPYL: agw,n %16 1 1, 3,33 hexafl uoro-propan-2-

t 8liaf b WolbLedIRilRISe32d MOAHE". aci d 2, 2,2 trifluoro-ethyl
ester was prepared trans 5-chloro-1,

I%F % | H pyrazol e-3-sul fonic acrd

Fif1uoro- ethyl) [4-(2 >2,2-trifluoro- Ihydroxy-
I-t||fluoronethyl et hyl) - cyclohexyl] -amde as a
ytehrlrscﬂr\{‘le(blenzsr#@ydsmw hyl-aming)-eygJohexylripl, &3 Pg3- bf@ﬁgoro -propan-

ghl oro-1, 4- drnethyl-lkrpyrazole 3-sulfonic acid

2 2, 2- trifluoro- | - hydr oxy- Itrrfluoronethyl
et hyl cl ohexyl] -am de In V. exa 12 1
frwarqga R b G he Ry ey P SR B o1

a@iﬂﬂloromethyl ethyl)- cyclohexyl -amine (example 3.1) and cyclopropylcarbonylchloride

E Y?{%(Er 3% ?nyﬁi ;m {/4: rég ?‘rbee)?ﬂlt cfcl%hq%gﬂ-% lﬁ)rf;ﬁ?ﬁl §y$1§1‘1é\}\rzH or 0B 3,3-

phepfneo-propas-2-ol as a colorless oil, MS: 310
5-chl oro-1I, 4-di met hyl -1 H pyrazol e- 3-sul fonic acid [4-

( - ifIuoro-I-hydroxy-I-trifIuororrethyl-ethyl)-cy
cg%%ieée?? -amde an off-white sem solid, Ms: 458

\% +, 1.C le 19 )
S Rt B g Lo Es i Lporprmehy -t peylghenyl-

f bropidiapii@pan- 2-ol A sol ution of 200 ng (0.43 mmol) of
trans

rraip&&g%éﬁmle %J)rlfn)t}él%r BfIlZHf in F{f‘yltﬁﬂh ei( g?fn%hylsllan loxy-1-
| nlfﬁlmdhybvthvldrcméoml taruiae bekemiplap. b, D81 RFQP%S’FIYEE‘]é’Hd)E was
aﬁ%%&g'%%h?geé& ﬁ\}\%%,i trlfﬁfdrﬁflelg'cf?&@f NitaRtordimdiyl-ethyl)-

et a tur ssolution
oeydiebexyl hpeorepamidaps e]rlg}&r)’ﬁ 46}%2%3 hed organic

phases over Na2SO and evaporation of the solvent, the
rgﬁrgglezg,as dissolved in 3.5 nL of THF and treated
with 86 nL of aII\/BH3 solution in THF The m xture

was sti re [S...and. Y -hvdroxv-1-
eygﬁﬁgﬁ(%ﬁomﬁﬁggg ueﬂﬁﬁguﬁgg(sso %?ﬁlTﬁ&r?¥Eated
Mﬁﬁumnmﬂu@s&yb)?cyfbhﬁxsdhe{myiﬂ ution vvas stirred for 2
hrs. Evaporation of the

In analogy to example 5, from trans benzyl-[4-(2,2,2-trifluoro- 1-triethylsilanyloxy-1-
trifluoromethyl-ethyl)-cyclohexyl]-amine (example 3. 1) and cyclopropylcarbonylchloride
was prepared trans cyclopropanecarboxylic acid benzyl- [4 (2,2,2-trifluoro-1-hydroxy-1-
trlﬂuorornethyl -ethyl)-cyclohexyl]-amide as a light yellow oil, MS: 424 (M+H)™.

Example 24

trans N- cyclopropylmethyl-N-[4-(2,2,2-trifluoro-1- hydroxy—l trlﬂuoromethyl-ethyl)-
cyclohexyl]-benzamide

24.1
A solution of 930 mg (1.73 mmol) of trans benzyl-[4-(2,2,2-trifluoro-1- trlethylsﬂanyloxy-
1-trifluoromethyl-ethyl)-cyclohexyl]-amine (example 3.1) in 2 mL of CH,Cl, was treated



sol vent and chromat ography on silica gel with
hexane/ Et OAc 4: 1 gave 64 ng (39% of trans

wQ@2¢0dn¢dsenzyl - et hyl - am no) - cycl ohexyl ] -1, PCT/EP2005/013461

10

. 21 [gz(ce( Bemypl) ©f etudp oy berat hgycloRreRY

15

>| , 3, 3, 3- hexaf | uor o- pr opan-2- ol 3@s a Ilght yel | ow oi |,

gt S By IR PIOATBR G POl of | 3. 3, 3 hex

af:jrdlmpromdtatrbamyléhl@hdm Taaaliagye was' stixadpk ETlﬁernﬁg}m rzmd d1str1buted .

bBRTD P2 SEpHYPlISio8. SN Beng Py Bho Fopyined prgapic phases
u wm@ud@ﬂver atbis) arz;iytbp odesny Was emprﬁéect él‘)hg np[d@ ngat@)ml obtained was -

aﬂgscﬂrz&pﬂnqq}%ﬂz Bf ’?HF d€epaBwik g,@:@rn%joitd’ ﬁ@%Hg, solution in THF and refluxed |
benz: propby -am nQ) - cydohexyl :
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3f<af s }hylélpa BrEsERA A9bieghagerna selarlala PbNO nd FjgO, drying of
3&& doMH’Ihed"or DXapRAses aver Nag8T, atrd evaporation of the solvent gave 1 g of crude

el oban el FER g romern

19thyf)mynhohe@h5a1hmeayhy{ll@m(® ],MS: 524 M+H
>2 trifluoro-1-triethylsilanyl oxy- Itr|fluoronethyl
¥I) cycl ohexyl] -am ne (exanple 3.1) and
opr opyl car bonyl chl ori de was prepared trans .
gyet@ylci%ﬁe&%tﬂlﬂporo 1-

]I\-/tsrlets :Llﬁla%K/H(_) atfnlﬂuef&nanmalﬂ\ylﬁc oAy afifth OWhLESsoRiell in 50 mL of

Ntssh 25 NEq e vsh 00 o PP sykddsgaenated prsmgisho hptmospheric

t byéssuift hnﬂar-lﬁgeﬁkecdmemyg JFiltrpriapamdevapdetibn ofitled solygnt gave 775 mg (ca
§?‘9‘2P? Trhldf Eraﬁs arcfg %rcmybrré?tgyl tg“ é‘% rt]r1!|’1u0r|o 1-tr ethylsl_‘a{l}rloﬂ 1-

utnifbrmeompthyl- ethhmgyclob@wd Fegwiple ps a acﬂon\em( é&%&rﬁ@ﬂ éM&HJ)

and propionyl chloride was prepared trans N benzyl -

[4262, 2, 2-trifluoro- 1-hydroxy-

'1tr|fluororrethl-ethyl) cycl of xyI g’ﬁfbf namd
i
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afselionynd PP sng @i 12, mml) of rany e rqpv Bg ba2rtpigHaro-1-
E?Yx@étﬂ)ﬂilﬁﬂﬁlﬁﬁfi—d[tbl(ﬁ&wdrﬁectlﬂﬂle‘ﬂh)b)?-ﬁ)i’c%hex{zlfl-amme in 3 mL of a 1 : 2-mixture of
I O- rox
{EFRT00 SRR Y Ao a2k 02 g gfaf i 002 mL

ex@ipmd) of bemm;tlddmdd) &he ylixtufelway Rird2¢ Rili fbof 2ibrsend distributed

1

i Plgt?\)leg% ?g&&é @&Qélgﬁ%l s)oi]ut1on of X‘Ssjll ]and EF%]O Aft(er drgl ”'Fﬁ of the combined

301_1g)anm;d1a@e§ @Wqﬁﬂ @§9)|4 ang g@pyja@pp@.f iheesolvent the residue was redissolved in 2
mL of THF, treated with an excess of TBAF and distributed between a saturated aqueous

solution of NH,Cl and Et,0. Drying of the combined organic phases over Na,SO4 and
column chromatography on silica gel with heptane/EtOAc 2:1 gave 35 mg (72%) of trans
N-cyclopropylmethyl-N-[4-(2,2,2-trifluoro- 1-hydroxy-1-trifluoromethyl-ethyl)-
cyclohexyl] -benZamide as a white solid, MS: 424, (M+H)". :

Eﬁcample 25 .

‘trans N-cyclopropylmethyl-2-phenyl-N-[4-(2,2,2-trifluoro-1- hydroxy—l trlﬂuoromethyl-
ethyl)-cyclohexyl]- acetarmde

In analogy to example 24.3, from trans cyclopropylmethyl-[4-(2,2,2-trifluoro-1-
triethylsilanyloxy-1-trifluoromethyl-ethyl)-cyclohexyl]-amine (example 24.2) and -
phenylacetylchloride was prepared trans N-cyclopropylmethyl-2-phenyl-N-[4-(2,2,2-
trifluoro-1-hydroxy-1- tr1ﬂuoromethy1 ethyl) cyclohexyl] -acetamide as a light brown oil,
MS: 438 (M+H)™.



was prepared trans cycl opropanecarboxylic acid benzyl -
[4- (2,2,2-trifluoro- 1-hydroxy- 1-

wo eaobheroromnet hyl - et hyl ) - cycl ohexyl ] -am de as BCT/EBIWS/013461
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yellow oil, Ms: 424 (MtH) +. Ex@hple 24 trans

N-cycl opropyl nethyl -N-[4-(2,2,2-trifluoro-I|-hydroxy-|I-

t ExhinplrZ6net hyl - et hyl ) - cydohexyl] -benzanide 24.1 A -
solution of 930 nmg (1.73 - mol) of trans

benz¥kyd r6 ligneghw}lf ikf(b aor @ifhrots-il étydyd i 1-adiffhaoyethyl-cthyl)-
trifl uor P,Hgélh cI ohexyl] -amne (exanmple
3CI§°¥“?¥Y é{reatedwuthoam_(35 |
nmol ) of DIPEA and .23 nL. (2.56 nmol) of

cyialago gyl examplerdl 3 floor irare.cydthpropybaaihd- (de(@; 22-triffugo-1-

s \ .2) and henl
s S SRR S R A Qﬂ*'%@%@@“ﬁ%ﬁ“% @*’d:ﬁdﬁ@“@ﬂ ) and pheny

orchlomp forphteseas mma@ddmféﬁ)’%@léfppﬂa’?ﬁ@l 44 Ad % Witlugge-} dydroxy-1-
Rt L ERAR cA¥BhAId =ld ) 364 av@light brown oil, MS: 440

d| sﬂG ved l?}rll%%d'l) Eﬁl&l #ﬂlﬁ treated I{/ﬂ-\nb? 3. 46 m_gof a
Yol ution in THF and refluxed for 6 hrs.

D| stribution between a dil uted agueous sol ution of
7Et 20, drying of the conbined organi c phases
over Na2SO and evaporati on of the solvent gave 1 g of

crude trans Y, t xy-1-trifl thyl-ethyl
[ 40475 BB PR P RRG I i ony L rifluoromethylethyD-
1 qyclphé)qd;rmbamylaetdthﬁhwl epige | ohexyl ] -anmine as a

yellow oil, Ms: 524 (MtH) +. 24.2 1 g (ca 2.0 mmol) of

Crlld(%%alto fbsexarn le 24 3, from trans cg'clogropylmeth 1-[4-(2,2,2-trifluoro-1-

benz cl op ro trif uor
ol PRy IO L MB%% RO PSONhBS5 £ 202) and benay
%ﬂ&@fd&ﬁﬁtdj\lv el trms&@clnp_ro@fylrmthﬂr lé @ It}trlﬂucggtle]@{ydroxy-l-
300 P / \V/
1@{1 ¥1~e&h)6 %c&hr]ég)f% %@g ?cg ther t Iﬁ?rr i?snagfg?l't 8Rwn oil, MS: 454

F|(IM+H1)’1 on and evaporati on of the sol vent gave 775 ny
(ca 829% of crude trans
Cyﬂﬂﬁ{ E%” met hyl -[4-(2,2,2-trifluoro-|-triethylsilany
| oxy rifluoromethyl- ethyl)-cycl ohexyl ] -anmine as a
[ 1
yg(rg_cgvyfﬁ%lé |2){4t{cyql%ﬁ{§pyhneth'_}|')l (2 %xydroxé—ZSS eny: OEWB amlnoﬁn%yclohexyl}

Cyphqmﬂﬁl&kmmyd-p[:dbaha 8l 2-trifluoro-ltriethylsilanyl

oxy- I-trifIuororrethyl-ethyl)-cycl ohexyl]-amne in 3
80{ : 2-mxture of THF and 1, 2-di chl or oet hane
20 ¥ reated with 0.03 nL (0.23 rmol) O NEt 3 and O.

MLA solution of 100 mg (0.23 mmol) of trans cyclopropylmethyl-{4-(2,2, 2- E)r?ﬂuoro 1-
triethylsilanyloxy-1-trifluoromethyl-ethyl)-cyclohexyl]-amine (example 24.2) in 0.5 mL of
acetonitrile was treated with 41 mg (0.38 mmol) of lithiumperchlorate and 46 mg (0.38
mmol) of (rac) phenylethylenoxide. The mixture was stirred in a sealed tube at 80°C for 6
hrs and distributed between a saturated aqueous solution of NH4Cl and Et;O. Drying of the
combined organic phases over Na,SO4, evaporation of the solvent and column
chromatography on silica gel with heptane/EtOAc 1:1 gave 52 mg (49%) of (rac) trans 2-
{cyclopropyimethyl- [4-(2,2,2-trifluoro-1-triethylsilanyloxy- 1-trifluoromethyl-ethyl)-
cyclohexyl] -amino}-1-phenyl-ethanol as a colorless oil, MS: 554 (M+H)*".

28.2 :
In analogy to example 10.2, from (rac) trans 2- {cyclopmpylmethyl [4-(2,2,2-trifluoro-1-
triethylsilanyloxy-1-trifluoromethyl-ethyl)-cyclohexyl] -amino}-1- phenyl-ethanol was



(0.14 mol ) of benzoylchloride. The m xture was
stirred at RT for 2 hrs and distri buted between a

we adoaned7edl aqueous sol ution OFNH C and Et 20 RET/EP2005/013461
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G iorarmhyk br A R e S bReP e g s lorRas prepared
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tr opr opyl met -2 , 2, 2- -
t?Y??ﬂ%ﬁ’S’rl]g‘g‘meH}“g‘{V-al X?WW%‘EJ%%%? %W L g)h'y’\- cycl ohexyl -

j-acetanm de as a light brown oil, 438 ( M+H)

H2EXxanpl e 26 frans _ :
%Celn%ﬁiegygé! SR ¥P?.bf‘ﬁ&%’t?am?b&[z}yf—i\luﬂf-@;1_,2Jﬁx\iﬂlﬁ&&’k-&idﬂﬁ}ﬂs‘ﬂanyloxy-1-

| uor o - et -- cycl.ohexyl J-carbam c acid phen
etrifbrorometailaety -CV@O’@:%E%{Hp%“Ef)éQ nigle wag BFﬁPPF%rfEF”S BCHZVY‘N‘[‘*'(Z’Z’Z'
CH RS- QAR dREEyRY rifl dorbmheghyR-ethiyl f dydlohexyl t-sul fonblid, hemlyght-brown -
oxy- |-tr] leg_ol[Igmat hyl - et hy~-cycl ohexyl] -am ne

(@3{5;%3942@4(_ Y3and phenyl chlorof ormate was prepared

trans cycl opropyl nethyl- [4- (2,2,2-trifluoro-I

- Byahipe o 1-

trifluoronethyl-ethyl)-cyclohexyl]-carbamc acid
pnﬁgy%etggl%ﬁ-rﬂ%-ﬁiﬂdcgmedmpwn[@@!2;,2-%@ucﬂﬂq—ﬁ%b&y-ttriﬂuoromethyl-
Exa e trans ‘

cotbybpdehemtt sffonpmide 2 2-trifl uoro-1-hydroxy-|-trif
| uoronet hyl -et hyl)- cycl ohexyl]-carbam c acid benzyl
esp.¢r In analogy to exanple 24.3, fromtrans

(4 SpbRon5Y oB a3 reeD af ors a2 2 rifluore-L-
triethylsilanyloxy-1-trifluoromethyl-ethyl)-cyclohexyl) -sulfonamide (example 29.1) in-2
mL of THF was cooled to -78°C and treated dropwise with a 0.4 mL of a 1M lithium-bis-
(trimethylsilyl)amide-solution in THF. The mixture was warmed to -40° G, treated with
609 mg (2.6 mmol) of trifluoro-methanesulfonic acid 2,2,2-trifluoro-ethyl ester and
allowed to reach RT. After 4 hours of refluxing, the mixture was cooled to RT and
distributed between a saturated aqueous solution of NH,Cl and Et,O. The combined
organic phases were dried over Na;SO4 and the solvent was evaporated. Chromatography
on silica gel with heptane/EtOAc 9:1 gave 140 mg (61%) of trans benzyl-N-(2,2,2-trifluoro-
ethyl)- N-[4-(2,2,2-trifluoro- 1'-.triethylsilgnylo'xy—1-triﬂuoromethyl—ethyl)-cyclohexyl] :
sulfonamide as a light yellow oil, MS: 614 (M-H)". ' » :

30.2 |
In analogy to example 10.2, from trans benzyl-Nv—(2,2,2-triﬂuoro—ethyl)- N-[4-(2,2,2-
trifluoro- l-triefhylsilanyloxy- 1-trifluoromethyl-ethyl)-cyclohexyl]-sulfonamide was



| -trifluoronethyl-ethyl)-cycl ohexyl]-am ne (exanple
24.2) and benzyl chloroformte was prepared trans
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n1xture was stirred in a seal ed tube at 800C for 6 hrs
ahdldi stri buted between a saturated aqueous sol ution

Oh NblufiGh of ek I%g g@n RryéInef 9ﬁnstﬂéﬁzﬁmilmﬁd ZOtrrﬂEﬂOt@-l—
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{ &é%;%?yls?l?% bcf ut1{o é%l-ﬁ:‘haﬁd)arll'ow&l' aeh tzﬁ‘ob ?‘(aftrfl:])flrz]iaﬂﬂtéﬁ 0f 0.13 mL
1620hmmydl) ef lodomkthage Ehecmlxmrle o stred at WHIE 4 Mﬁﬁ;)lhwdlsmbmed

2 W 1 r
§?t§7)e/%:rpo%'r?121]a9elq r?'g'(hﬁ 1{%’%?%09 of &%—%tcrl Fé?glzr@o@}ié c&ﬁﬁﬂéd orﬁamc phases
whdyied over a2804 and the so vent was evaporate to yle{ g %) Pof crude

| ItaE) tfrAqu[ﬂ{@lSIpéthaI@etsﬁNom@yﬁﬂ onz,&ythlﬂuam ethjyD 1[4 2Py trifbtoro-1--

gg?egﬂl,[ i1 B%%’F g ﬂﬂé{%thxlf%éhfyc;&beylb ﬁglrl]c)l/ aseatl}%llllt yellow oil, MS: 648

on&buygéhexyl}-l - hexaf | uor o- pr opan- 2- ol ,
l'ight yeIIOM/sen1soI|d NB 440 (M+H) +. Exanpl e 29

tgiﬂ S
BenzZ|V- - 2-trifl | - hyd trifly
hyl sogttmnlo)fsewg SRR {rllﬂl@gﬂ%gwanﬁ‘id@rlgX¥r1ﬂqc;{5§ngreg}b§ nﬁayloxy-l-

e%&?ﬁﬂ& ?ré'll ?}1"}5 etfhlrﬂ?reyclohexyl ]-amide i in methanol was treated with 0.12 mL of a2 M

|-
rré{a@}»{le S(étlﬁ?l]l n M}‘;Ql}g rﬁggg}ptté{ﬁri %ﬁ%{ zll ?arggra?e)éyaqlutecglllsfsoiju%{o% of NH,Cl
PhEM Y, DBindaoaawh tiemdydaebdraphyoeithvheptpieaPedAd2: 1 gave 18 mg (73%) of (rac)
trans 1-phenyl-ethanesulfonic acid (2;2,2-trifluoro-ethyl)-[4-(2,2,2-trifluoro-1- hydroxy-1-

trifluoromethyl-ethyl)-cyclohexyl]-amide, colorless oil, MS: 514 (M-H)".
Example 32

trans 2-phenyl-propane-2-sulfonic acid (2,2,2-trifluoro-ethyl)- [4-(2,2,2-trifluoro-1-
hydroxy-1-trifluoromethyl-ethyl)-cyclohexyl]-amide '

A solution of 100 mg (0.16 mmol) of 1-phenyl-ethanesulfonic acid (2,2,2-trifluoro-ethyl)-

' [4-(2,2,2-trifluoro-1-triethylsilanyloxy-1-trifluoromethyl-ethyl)-cyclohexyl] -amide
(example 31.1) in THF was cooled to-78°C and treated dropwise with 0.17 mL of a 1M
solution of lithium bis(trimethylsilyl)amide in THF. The mixture was warmed to 0° Cand.
treated with 0.22 mL (0.35 mmol) of iodomethane, allowed to reach RT and then refluxed
for 4 hrs. Dlstrxbutlon of the mlxture between a saturated aqueous solution of NH4Cl and
Et,0, drylng of the combined orgamc phases over Na,SO4 and evaporation of the solvent
gave a residue that was dissolved in 2 mL of MeOH and treated with 0.5 mL of a M

solution of NaOMe. Distribution of this solution between a saturated aqueous solution of
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r eflt}uumr’cgs(trumethmsﬂo{l)ﬁmgdmﬂd&ﬂ’ l@dntxglrmwaé ﬁ]&pwed to reach ca -5° C within
d IH?[Q:HIH lﬂh&% %‘%& 2) A ﬁﬂt(é' rl‘i‘ltnﬁgl) V&Y reMidel TRAnRkture was stirred
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CheomBrRd ARy, sc%lvlzérél arigebveriNabshepidahe divddhovad evaporated. The
15( g\rltgslc'életqug? gpl?&ql Vé&bﬂqam}) trea%éq wﬁh 0.5 mL of 2 2M solution of NaOMe in’

N- MeCQEI Exsﬁrﬂidtilohldﬂ ciosdlution dtydrsi datimgtedsaguéousrsplutign o NH4Cl and

F2§Ndet hé/ ?\%C)é ﬁ n%ﬁ/iélﬁ%:’:g’%fs%rb@gl 1@%5@)%, é%a]![)%rggéré and column

eptang EfOAg i |gam% Bgh{A%1 Bt (Fac) trans 1,2-

1 O scHJ;onﬁatogmph)a(ms sibeargel Wit
tri} Aq Fanerslill(feomc acid fZ ,2,2~ tI'lﬂU.OI‘O ethyl)-[4-(2,2,2-trifluoro-1-hydroxy-1-

-l -trifl
20 C?féﬂmféwﬂ}y MRS R raéﬁtéﬁrﬂl@&le%% éﬁ%ﬁeM@ 90TV
benzyl - Ar-(2,2,2-trifluoro-ethyl)-N[4-(2,2,2-trifluor

0- [Exhygle®ay- | tri fluoromet hyl - ethyl)-cycl ohexyl]
-sul fonam de as an off-white foam Ms: 502 (MtH) +.

EX%['Q(J:k ?rm%sl3-(2— henyl-2-{(2,2,2-trifluoro-ethyl)-[(4-(2,2,2-trifluoro-1-hydroxy-1-
\s-pheny . Y : Y
~ trifluoromethyl-ethyl)-cyclohexyl]-sulfamoyl}-ethyl)-benzoic acid methyl ester

In analogy to example 33, from benzyl-N-(2,2,2-trifluoro-ethyl)- N-[4-(2,2,2-trifluoro-1-
25 triefhylsilanylbxy—1-triﬂuoromet_hyl-ethyl)—cyclohexyl]- sulfonamide (example 30.1) and
methyl-3-(bromomethyl)benzoate instead of benzylbromide was prepared (rac) trans 3-(2-
phenyl-2-{(2,2,2-trifluoro-ethyl)-[4-(2,2,2-trifluoro-1-hydroxy- 1-trifluoromethyl-ethyl)-
cyclohexyl]-sﬁlfamoyl}-ethyl)-benzoic acid methyl ester, colorless oil, MS: 648 (M-H)".

Example 35

30 cis N-Ethyi-N- [4-(2,2,2-trifluoro- l—hydroxy-1—t_riﬂuoromethyl—ethyl)—cyclohexyl] -

benzenesulfonamide

35.1
In analogy to example 1.3, from cis 4- (2 2,2- trifluoro-1- triethylsilanyloxy-1-



(rac) trans 1-phenyl -ethanesul fonic acid
(2,2,2-trifluoro-ethyl)-[4-(2 2,2-trifluoro-I|hydroxy-

wo 2a406/06d700r onet hyl - et hyl ) - cycl ohexyl ] - am de 31pdT/RAP2005/013461
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(exammis alagchﬁylélﬁ omh 1 Qﬁﬁﬁlgro‘ﬁ?éhﬂféﬂ{y‘?ﬂC}Icfbhezﬁpbé’&@nesulfonamlde as

treate ropw 'se a I Mithiumbis-

(t RicRlorlsss b MJ ?Bﬁ@ﬂéﬂkolutlon |n THF and al | owed to
reach -40. After addition of 0.13 nL (2.1 mol) of
iodsaethane the m xture was stirred at RT during 4 hrs

but ed
e 315 TS PR 2L SRR
d r Itleﬂilcama‘rethsﬂ}zw)acrydlohlepeyl]sbﬁtmzetmsukfmgnsdapmd ethgliodide was prepared cis
gt%%f {Eg(aznzgg ﬁig&{m of. H&Egﬂ 2G)i b5 @ethyl-ethyl)-cyclohexyl]-

oni c acl
(2%gnzzn@sru|lfpp%m;d@ astarlighy ygllew(vpscous oil, MS: 434 (M+H)
2,2-trifluoro-Itriethylsilanyl oxy-
| -trifluoronethyl-ethyl)-cycl ohexyl]-amde as a |ight
yellow oil, Ms: 648 (MtNH4) +. 31.2 A solution of 30
nmg of (2,2,2-trifluoro-ethyl)-[4-(2,2
>2-trifluoro-Il-triethylsilanyloxy-Iltrifluoronethyl-
et hyl )-cycl ohexyl] -am de in nethanol was treated with
0.12 nmL of a 2M NaOwe-solution in MeOH Distribution
bet ween a saturated aqueous solution OONH4AC and Et 20
and col um chromat ography wi th heptane/ Et OAc 2: 1 gave
8 mg (73% of (rac) trans 1-phenyl -et hanesul fonic
acid (2,2,2-trifluoro-ethyl)-[4-(2,2
>2-trifluoro-|-hydroxy-Itrifluoronethyl-
et hyl ) -cycl ohexyl] -am de, colorless oil, M. 514
(MH . Exanple 32 trans 2-phenyl -propane-2-sul fonic
acid
(2,2,2-trifluoro-ethyl)-[4-(2,2,2-trifluoro-I| hydroxy-
| -trifluoromethyl-ethyl)-cyclohexyl] -am de A sol ution
of 100 ng (0.16 nmol) of 1-phenyl-ethanesul fonic acid
(2,2,2-trifluoro-ethyl)-
[4-(2,2,2-tpfluoro-I-triethylsilanyloxy-I-trifluoronet
hyl - et hyl ) -cycl ohexyl] -am de (exanple 31.1) in THF
was cooled to -78C and treated dropwi se with 0.17 nL
of a IMsolution of lithiumbis(trinmethylsilyl)amde
in THF. The m xture was warnmed to 0 C and

U\



treated with 0.22 nL (0.35 muol ) of i odonet hane,
all owed to reach RT and then refluxed for 4 hrs.
we®b06dInd | on of the m xture between a sat ur at BGI/EP2005/013461
aqueous solution ONH C and Et243- drying of the
combi ned organi c phases over Na SO and evaporation of
t hExawopleght gave a residue that was dissolved in 2 nL
of MeOH and treated with 0.5 nL of a 2M sol ution of A
NaOVe. BjistdohRUtatdts ednthiirg the fallowarg ingtedi@rs @n be manufactured ina
sat ur at ed ueous solution of NHAC and Et O, drying of
t hEOXGEREPH gmd'inﬁ%ml c phases over Na2S0O4, vaporation
and col um chromat ography on silica gel with
CHRGiredibetst ane 1:2 gave 6 my (7% of trans Rertablet
phenyl pr opane- 2-sul fonic acid
f qtrifluoro-ethyl)-[4-(2,2,2-trifluoro- I-hydroxy-
I trl uor onet hyl - hyl ) - cycl ohexyl] -am de a whi :
guﬁ%onmun 2 fqripuly 85 Exanpl e 33 (rac) trans 10.0 g ﬁo%.Omg
Mlgf&m&yﬁn&m@e@sul fbnic acid 23. Smg 435mg -

trifluoro-ethyl)-[4-(2,2, 2-trifluoro XYy- :
I -F“F?tPfel}E}'ldfi?fbst hyl - et hyl ) - cycl ohexyl ] - ani de A%Qgs)?ﬁ&o 700mg

of Po0idage KB008 nmol ) of trans 12.5 mg 150mg
Jfluoro-ethyl)- N [4- (2, mg
%P?Illﬁlg%%tg]i%hérl el%yl silanyl oxy-1l-trifluor ometgﬁgln}et y170 &
) Magnesiemystqarateul f onani de (exanpl e 30. 1) in b>50§1 oft> Mg
THrYes weghed to -78C and treated with 1]120‘0;@@ a350.0 mg
| Msol ution1ithiumbis(trimethylsilyl)am de in THF. v
Th&lm &Pff e was all owed to reach ca -5 Cwithin 30 nin
an(H 6dfpeshylintethyd cdlllilgse (0.1 rmmol) of benzyl BSong de. 7.0 mg

be?wﬁsﬁwﬁqweﬁ“aél Whcons sof uti on of HO' and ELIGE The 6T

coffalmed organi c phases were dried over Na2SOl3megt he 2.6 mg

SO n orated. The residue was redisgglyed i Mem
&Vﬁ%‘g’%’fﬁ?@eg?@g with 0.5 nL of a 2M sol ution of %a 16 8

i nTh/E(D:Gl.lomil%t ribution of this solution betweef8 mg

saturated aqueous solution OFNH4C and Et 20, dryl ng of

t he conbi ned organic phases over Na2SO4, evaporati on

and col ygm chr omat

hept ane}J éle@\tévezlng_rea]g R 8% ﬁ-‘fga“(ffé <3 ggt%(rpg&cr{s}agwe cilhﬂose and the

di pRigRME 1581 rhrﬂﬂﬁédl ithni soliaoindf polyvinylpyrrolidon in water. The granulateis -
(2 ’ﬂ%?(%%{ﬂ o%}'fostgrtég %b)ﬁ)l[ate a(ngl Ziésﬁlﬂsieh&% agld co@[ﬁ%&é&' fo yield kernels

C olablR@es3 i‘nOUagresp’B:twslgdl" ]Qel\k,eH)els ar@@;qp{er@d mth(qnaa(g}leqawlutlon /

3- (sasﬁlﬂﬁg% lof e {al()gvg?‘;gnttugﬂefdlﬂll&r&aﬁt hyl)-[4-(2, -trifl

uor o-1 - 'oxy l"'uor omet |1 yl -

et hyl) - cydohexyl ] - sul fanoyl }-et hyl ) -benzoi c acid
1¢ret hyl ester



In anal ogy to exanple 33, from
benzyl -N-(2,2,2-trifluoro-ethyl)-

WONR(G04/0627®2, 2-trifluoro-ltriethylsilanyl oxy- PCT/EP2005/013461
1-trifiuorornethyl-ethyl) -cyclohexyl]- sulfonam de
(exm&ﬁ ?0 1) and net hyl - 3- (br ononet hyl ) benzoat e

I nst ea

3- (2-

benzylbron1de was prepared (rac) trans
phenyl -2-{(2, 2

2-trif| ferpsulss earityining-thefollogingringledisnts-can by dranxfactured in a
fl u&mgfg;(mé s ll;%{.l) cycl ohexyl ]

-sul famoyl } - et

benzoi ¢ acid nethyl ester,

collabtedsmitOi | I\/IS 648 (MH . Exanple 35 cis Per. 1
N EEPy TR 4- (2.2, 2t i f1 Uof oo 1 - hydr oxy-1 -t i f 1 uor orgr-c2esle
hyl -et hyl ) - @tycl ohexg}l ]- benzenesul fonam de 35.1 In

an anQ:IgyOltltﬂ

36y

Xexrpile ( fromcis 25.0 mg -

é% trifluoro-I-triethylsilanyloxy- Itrlfluororretlg0
) - cycl ohexyl ami ne (exanpl e 1.2) was prepared!?0-0m8

CI MﬁizegtércﬁZ 2,2- trifluoro- 1-triethylsilanyl oxy- 20.0 mg .
1- trlfluoronethyl ethyl) -cycl ohexyl] '
- béf¥enesul fonani de as a colorless oil, M 518 (MH 50mg

35.2
N-[ 4-

In anal ogy to exanple 10, fromcis
(2 2 2-trifluoro-I-triethylsilanyl oxy- Itrifluorom

2 M assachentL abenanell Lona, de e

(22

2-trifluoro- 1-hydroxy- 1-trifluoronethyl - ethyl)

-cycl ohexyl] - benzenesul fonami de as a |ight yellow
viscous oil, Ms: 434 (MrH) +. Exanple A Film coated

t alylg

manuf

gltn?tec@nt aining the follow ng ingredients can be

ured in a convent| onal manner: |ngredients Per

tabl et Kernel: ound, of fornula (1) 10.0 ng 200.0
my Mcr 6@?9&%@4@%‘56@! hayeghetogwmgrgmppsisiony  Lact ose
hydrous 60.0 ng 70.0 ng Povidone K30 12.5 ng 15.0 ng
Sodionpsindraforghyle(ate 12.5 ng 17.0 ng Magnesi um 3.0 mg

St @21 RhS1ehe 11 dog° ™ 150.0 mg
Acetic Acid g.s. ad pH 5.0
Water for injection solutions : ad 1.0 ml

10 'The active ingredient is dissolved in a mixture of Polyethylene Glycol 400 and water

for

ml

in'ject_ion, (parf). The pH is adjusted to 5.0 by Acetic Acid. The volume is adjusted to 1.0

by addition of the residual amount of water. The solution is filtered, filled into vials

using an appropriate overage and sterilized.



(Kernel Weight) 120.0 ng 350.0 ng Fil m Coat:
Hydr oxypropyl nethyl cellulose 3.5 ng 7.0 ny

wdalogeedTyd ene gl ycol 6000 0.8 N,;.1.6 ny Tal cPAT/BP20Y5/013461
2.6 ng Iron oxyde (yellow) 0.8 ng 1.6 ng Titan di oxide

OF8af®Blel»6 Ny The active ingredient is sieved and
m xed with mcrocristalline cellulose and the m xture

is granulated with a. saol.utiaon of polyvinyl pyrrolidon .. .
o o St Bigtn SRS soRaninatns EoRaThER iy 6B e dffhofectured ina
gkyaahabealanthneegesi unst earate and conpressed to yield
kernels of 120 or 350 ny respectively. The kernels are
I LeghiM&h an aqueous solution / suspension of the
ag%ggﬁnentt%{ﬁed filmcoat. Exanpl e B Capsul es
-cantaining the follow ng ingredients can be

cddormlaBonvent i onal manner: | ngredi ent s pex0 mg
CaRB& akonmpound of fornula (1) 25.0 ng Lactose 150. 3.0 mg

i ze starch 20.0 ng Talc 5.0 ng The conponents ar, '
%ﬁ%ﬁeﬁﬁﬁaﬁf)% WY filled into capsul es of size 2. fomg
EPartplle hgddoggextéd plants@lsut i ons can have the fol | ow ng4.0 mg
c i.tien: Conpound of fornmula (1) 3.0 ngy 110.0
nggagl? a%/‘logne A ycol 400 150.0 ng Acetic Acid q.s. ad1 Mg
pW&gly ofigapsulef eontdnt§ ecti on solutions ad 1.0 nml The 165.0mg
a¢fel ¢ dapgiiedi ent- is dissolved in a mxture of

Pal vet hyfene d ycol 400 and wat er ‘
Gelatin y y 0 75.0 mg

Glycerol 85 % 32.0 mg
Karion 83 | 8.0 mg (dry matter)
Titan dioxide 0.4 ng
Iron oxide yellow 1.1 mg

The active ingredient is dissolved in a warm melting of the other ingredients and the
mixture is filled into soft gelatin capsules of appropriate size. The filled soft gelatin capsules

are treated according to the usual procedures.



for injection (part). The pHis adjusted to 5.0 by

Acetic Acid. The volune is adjusted to 1.0 m by
w@oadceam of the residual anmount é)f wat er . ThePGDEP100®GU3461

is filtered, filled into vial s'ﬁs? ng an appropriate

O\E%xg?@ @nd sterilized. Exanple D Soft gelatin capsul es

containing the follow ng ingredients can be

manuf agt yred .in.a cqgnventi.onal nner: .Capsul . SEPTENeY
Cont enbecTeFSBLHRING foe GLAE narsoients P BRRipusedgn g conventional
mgndiydr:ogenat ed Soya bean oil 8.0 ng Partially A
hydr ogenated plant oils 34.0 ng Soya bean oil 110.0 ngy

i ght of S ontents 165.0 ng Celatin capsul e 500 me
Vegog?k}foﬁl §?3&nr%m%0§/cerol 85 %32.0 ng Karion 83 8.0 &
( dastosmfinepywdert an di oxi de 0.4 ng |ron oxi de yel | oW15-0mg

1 \h PR RmiRCEl M Esel (AFTERL PRt 102§ di ssol ved in a warm00.0 mg
nelting of the othei ingredients and the m xture is

f iSprwan ratberyaasthylgelldesen capsul es of appropriate si Zg:0™m8

Tfp@]ﬁviﬂyﬂ@@r&@ﬁhm atin capsules are treated accordi g mg
tq, the .usual R ocedur es. Exanpl e E Sachets cont ai ni nglOOmg
t RSP FBWISAES ngr edi ents can be manufactured in a

c Fluverihg edditivesanner :  Conpound of fornula (1) 50.0 ng 1.0mg
Lact ose, fine powder 1015.0 ng Mcrocristalline

cel lul ose (AVI CELPH 102) 1400.0 ng Sodi um

5 car boxyietpve ingietlighbis aixed ithipctose, microcristalline cellulose and sodium
carboxymethyl cellulose and granulated with a mixture of polyvinylpyrrolidon in water. -

The granulate is mixed with magnesiumstearate and the flavouring additives and filled into

sachets.



Pol yvi nyl pyrrolidon K 30 10.0 ng Magnesi unst ear ate
10.0 ng Flavoring additives 1.0 ng The active

WO p@oeeizent is m xed with |act osz%, m crocri st ab¢T/RP2005/013461

10
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cel l ul ose and sodi um car boxynethyl cellul ose and
granul ated with a m xture of pERiMyi nyl pyrrolidon in
water. The granulate is mxed W th magnesi unstearate
and the flayouring,a itl‘e% and filled into

sachet &. O af-REPOYNds ot Bids of fornula (1) wherein
R1 i s hydrogen, |ower-alkyl, é'

| owerral kyl -carbonyl, fluoro-
aryl -1 ower -al kyl, cycl oal ky
cycl oal kyl - carbonyl or cycl o3
al kyl -carbonyl; R2 is hydrog
| ower -al kyl, aryl -1 ower-al kyl
al kyl or | ower-al koxy-carbonyl3 ifXis not a
single bond, or, ifXis a single bond and mis not O,
R3 can al so be hydroxy; R4 is aWyh1or het erocycl yl; R5
i s hydrogen, |ower-alkyl, ary|, heterocyclyl,

aryl -1 ower -al kyl or heterocycrytklomeralkyl; Xis a
single bond, S, CO C(OOoO0 gég))N(R 5; mis 0, 1,
2or 3 nis 0 or 1; and phar Utical ly acceptable
salts and esters thereof. 2. npoun according to
claim1, characterised by fornula (1A wherein RlL, R2,
R3, R4, X, mand n are as defined in claim1, and
phaefmeeutically acceptable salts and esters thereof.
3. Conpounds according to any of clains 1 - 2, wherein

is hyd - | kyl, ] - - B} ,
[ Bher - AgrReRguRy R [NospdomeaRin R Ry bisbop fuoro-lower
aryl - | allel-adrkyyl, aryldowenl-’ityl; ¢yolos Heyhlder-adgyl, cycloalkyl-carbonyl or
cycl oal kyl 1@ f0R¥ ikyl- carbonyl;

al kyl - car bonyl
aFkyl ,

ower -

| ower-al kyl; R3 is
erocycl yl -1 owner -

R? is hydrogen or lower-alkyl;

R? is lower-alkyl, aryl-lower-alkyl, heterocyclyl-lower-alkyl or lower-alkoxy-carbonyl,
or, if X is not a single bond, or, if X is a single bond and m is not 0, R’ can also be

hydroxy;
R* is aryl or heterocyclyl;

R’ is hydrogen, lower-alkyl, aryl, heterocyclyl, aryl-lower-alkyl or heterocyclyl-lower-
alkyl;

X is a single bond, SO,, CO, C(0)O or C(O)N(R’);
m 1s0,1,2 0r 35 |

n isOorl;

and pharmaceutically acceptable salts and esters thereof.

2. Compounds according to claim 1, characterised by formula (IA)



4. Conmpounds according to any of clains 1 - 3, wherein
Rl is fluoro-1loweral kyl, aryl-Ilower-al kyl or

wa@ yimboed7ky| - | ower - al kyl . 5. Corrpounds accor di neCT/BPANY013461

10

15
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of clainms 1 - 4, wherein Ris 272, 2- trifluoroethyl,
benzyl or cyclopropylnethyl F6oH®®npounds according to
any of clains 1- 5, mhere&g i s hydrogen or

| ower-al kyl, and R3 is |lo aryl -1 ower - al kyl

of | ower - alkonycarbonyI, Xis not a single
bond, or, ifX is a single bo d mis not 0, R3 can
al so be hydroxy. 7. Conpoundd cording to claim 6,
wherein R2 is |ower-alkyl. 8. Conpounds according to
claim7, wherein R2 is nmethyl.N9. Conpounds according
to claim6 wherein R3 is | owsr - éFkyI 10. Conpounds
according to claim9, wherei ﬁ§ is nmethyl. 11.
Conpounds according to any off cains 1- 10, wherein R4
is aryl or a heterocyclyl selegt®réd fromthe group
consi sting of thiazolyl, imdazolyl and pyrazol yl,

whi ch thiazol yl, |n1dazolyl af pyragid)yl is optlonally
substituted with 1 to 3 substituents i ndependent |y

se ected; tp h of | r-al kyl. _and hal ogen.

@H'h‘g Eﬁw&?g &%H?ngnf‘{)e aﬁ%\lﬁbﬁﬁelcgiuﬁg’l-ll, wher ei n
R |s aryl .13. Conpounds according to any of clains 1-
12nd phaneiceutRallgaqhpnlyle salts4nd @gapsdherdst. accor di ng to
any of clainms 1- 13, vvherein mis O or 1. 15.

Co n’p ou 5‘ ds a@%ﬁfg@hﬂ&s 3 oY, t%fan bﬁtlgﬁnsll' 21 4~'he‘1“élﬁ Rei hsrhyrc'l‘ro gen, lower-

16. unds ac gél ai eb T L1 ]
| §11<®1 flyqro- 1@&%@&%?% FfﬁgO? cai 1, aryl-lower
V\/a&l;rle tﬁlc?élliy&lcﬂ«vé‘rtdmg}l or bﬁ:hﬂlkyﬁﬁ&boﬁﬂ) or C( O) O 18.

Compounds according to any of clains 1-16, wherein X

is SO, 19. ds ace ordin an

18, sefect e&of‘% ?Wécc&ﬁ'é oca(‘)’ggﬁg? n%l o$ Chrezf\eﬁﬁ ks fluoro-lower-
Nalk?l, 2ryRiowdrfdlkyd poeyetdaiidy)-lawer-4llyR, 2, 2-tri f | uor o- | - hydr
oxy-|-trifluoronethyl-ethyl)- cycl ohexyl ]

- benzegesul Egﬂﬁn'%\gﬁ & ﬁﬂ?%&}'[n €@a#tns 1 - 4, wherein R is 2,2,2-
2-Tri f?uoro I rosxa-{) tr i 2Pom%t hSyI et“r’1y| )-cycl ohe
x fiffuoroethyl, benzy or cyclopropylmet

6. Compounds according to any of claims 1 — 5, wherein n is 1, R? is hydrogen
or lower-alkyl, and R’ is lower-alkyl, aryl-lower-alkyl or lower-alkoxy-carbonyl, or, if Xis
not a single bond, or, if X is a single bond and m is not 0, R can also be hydroxy.

7. Compounds according to claim 6, wherein R? is lower-alkyl.

8. Compounds according to claim 7, wherein R? is methyl.

9. Compounds according to clairﬁ 6 wherein R’ is lower-alkyl.

10.  Compounds according to claim 9, wherein R’ is methyl.

11.  Compounds according to any of claims 1 — 10, wherein R*is aryl or a

heterocyclyl selected from the group consisting of thiazolyl, imidazolyl and pyrazolyl,
which thiazolyl, imidazolyl or pyrazolyl is optionally substituted with 1 to 3 substituents
independently selected from the group of lower-alkyl and halogen.

12.  Compounds according to any of claims 1 — 11, wherein R*is aryl.



benzenesl f nam de, trans N-Benzyl-2,2,2-trifluoro-N
[4- (2,2,2-trifluoro-I -hydroxy-

wd 20a06/06d700r onet hyl - et hyl ) - cycl ohexyl ] -acet anPCEEP2005/013461
trans Phenyl- [4- (2,2,2-triflué¥o- 1-hydroxy-

1-trifiuoronethyl ethI -cycl oh | am
aci d etlhyl é“é’@'fﬁ%untif éﬁ);QECKPB IO?X a”’[15419? Whe?g”e‘tR is phenyl.
(2,2,2-trifluoro- 1-hydroxy- 1-trifiuoronethyl- ethyl)

-cycl ohgxyl Compyuatianicdaling todhy oifelBngy+- 13 -wherein mis 0 or 1.
[4-(2,2,2-trifluoro- I-hydroxy [ -trifluoronethyl-ethyl)

- CyCI oﬁg;( K; _otn?ﬁ%gél P gcscélrcg gz}ﬁnggo’f glg}r N5 _ 14, wherein m is 0.

[4 (2 2,2-trifluoro-|-hydroxy-ltrifluoroneth I-' et hyl)
-cycl Ohéxyl Congmiuaids a¢ooading to claim 15, wherein n is
| ,2-Di nmethyl -1 Himdazol e-4-sul fonic acid

[4-(2, 252- K WhidreineX iy gingle bond, -
5l CyCI o%é - ﬁofngﬂnq?fngs L%c?iécﬂﬁ@@aﬂytd’ftfairﬂ@l ome} WhidreinE yds)mge on

S5 R Ry PIPH- i ni dazol e- 4- sul foni ¢ aci d
(2 2, 2- trlfluoro ethyl)-[4-(2,2,2- trifluoro-
1- hydr Q3y- Gdnipdundeaaedihy to atytoficimey el 16hehsrein X is SO,
-a_m;jde trans |, 2-Dimethyl -1 Him dazol e-4-sul foni c
aci
et hyl - 13 (2 Cfnép(%urnldis fl%cgfc(l)m% t%ang rogfl)a?mﬁ % | f1 ? ljglre %tﬁ%tfr ﬁiln t-he group
etChy$19tmg63fcl ohexyl] -am de; trans

104 1'slmitz Z?ZDFrﬁRWroIemy@)ZNL[Q @ 5ubARYr6- 186§ doBt-ytifluoromethyl-ethyl)-
[ 2triflugro-I-hydroxy-Itrifluoromethyl- ethyl) o

- &y@pwu;hqnze%ﬁaﬂ&@an%lﬁ%\ns
,tﬁmE)lNTPI twt 21 TYifazRb &~ Byds ooyt D fiu@oirdthyl-ethyl)-cyclohexyl] -

( fluoro-ethyl)-[4-(2,2,2-trifluoro- Ihydroxy-
QBFP’F?“F 8?@? | -ethyl) -cycl ohexyl] -am de, tran

2, téenBINYB eyl -2 21 erifbloeeBN-$4H(2,2.2 teiflaeiod 1- hydroxy-l trlﬂuoromethyl ethyl)-
15 cycagﬁ{)&@y&g&é{l# [4-(2,2,2-trifluoro-I| hydroxy-

rorn | - et hyl) cl ohexyl am tr.ans .
2 tranpPhenyhy k=217, trdlt@rg—lslwcﬁ{@ﬁr Letr qc]gomethy efhy{) cyclohexylamino]-

etivhe chdétﬁll?est%rt rifluoro-I-hydroxy-Itrifluoronethyl-

SRR B TR S————"————
Eglg%tlgymegﬁt hyl - et hyl ) - cycl ohexyl ]
20 R SR EEL L2 R ey ifporoms iy byegiohe
hyengdrleydlfonaysdohexyl | -- : v '
trans 2,4-Dimethyl-thiazole-5-sulfonic acid [4-(2,2,2-trifluoro-1-hydroxy-1-
trifluoromethyl-ethyl)-cyclohexyl]-amide, :
trans 1,2-Dimethyl-1H-imidazole-4-sulfonic acid [4-(2,2,2-trifluoro-1-hydroxy-1-

25 trifluoromethyl-ethyl)-cyclohexyl]-amide, .
trans 1,2-Dimethyl-1H-imidazole-4-sulfonic acid (2,2 ,2-trifluoro-ethyl)-[4-(2,2,2-
trifluoro-1-hydroxy-1-trifluoromethyl-ethyl)-cyclohexyl] -amide,
trans 1,2-Dimethyl-1H-imidazole-4-sulfonic acid ethyl-[4-(2,2,2-trifluoro-1- hydroxy 1- -
trifluoromethyl-ethyl)-cyclohexyl]-amide,

30  trans 4-Methyl-2-propyl-thiazole-5-sulfonic acid ethyl-[4-(2,2,2-trifluoro-1-hydroxy-1-
trifluoromethyl-ethyl)-cyclohexyl]-amide, |
trans 2,4-Dimethyl-thiazole-5-sulfonic acid (2,2, 2 trifluoro-ethyl)-[4- (2 2,2- trlﬂuoro 1-
hydroxy-1-trifluoromethyl-ethyl)-cyclohexyl]-amide,
trans 2,4-Dimethyl-thiazole-5-sulfonic acid cyclopropylmethyl-[4-(2,2,2-trifluoro-1- -

35 hydroxy-1-trifluoromethyl-ethyl)-cyclohexyl]-amide,



benzenesul f onam de, trans
S- Chl or o- M di net hyl -1 H pyrazol e-S-sul fonic acid

W@ 2008/0&7v9 i fl uoro-ethyl)-[4-(2,2,2- trifl uoro-PCT/EP2005/013461
1- hydroxy- |--trifluoronethyl-etH§O cycl ohexyl ] -am de

E 2?3%2542Chglrlgt‘%§#wgl E'Fr?ul% %;:i/)gtkalz[% FZ 22- tr1h£c?r%l fhyg roxy:1-..-
t rtmhaﬂfnwﬁﬁtathyuatmmexﬂwﬁhm exyl] -amide, trans
f It Eﬁﬂsg\?g}é}\égfp_pz %?th%ﬁ]g%) 2 OVE Lahgsy! llhydrént)J 1%1’1&1’.1&0%{(@1 ethYl)

Zf?&ohaqhzlydnzmasplﬁ?nmdﬂo) cycl ohexyl ] -1, ,3,3,3-hex .
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trans Cyclopropylmethyl-[4-(2,2,2-trifluoro-1-hydroxy-1-trifluoromethyl-ethyl)-
cyclohexyl]-carbamic acid phenyl ester,

25 trans Cyclopropylmethyl-[4-(2,2,2-trifluoro-1-hydroxy-1-trifluoromethyl-ethyl)-
cyclohexyl]-carbamic acid benzyl ester,

(rac) trans 2-{4-[cyclopropylmethyl-(2-hydroxy-2-phenyl-ethyl)-amino]- cyclohexyl}
1,1,1,3,3,3-hexafluoro-propan-2-ol,
trans Benzyl-N-[4-(2,2,2-trifluoro-1-hydroxy-1-trifluoromethyl-ethyl)- cyclohexyl]

30 sulfonamide, - S
trans Benzyl-N-(2,2,2-trifluoro-ethyl)-N-[4-(2,2,2-trifluoro- 1-hydroxy- 1 -trifluoromethyl-
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wo 2d06i0647090r orret hyl - et hyl ) - cycl ohgfyl ] -am de, PCHBB2005/013461

10

15

20

25

2- Phenyl - pr opane- 2- sul f oni ¢ aci
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gbénen&alfshahideg of trans N-(2

|>t2rf‘$? %F%{fh%ﬁé}?ﬂﬁeﬂtﬁ? -ﬁ;t\‘g- 2 %é &{lﬁlﬁ%r)c()— {-ihyc!lr%)oquq trlff?loromet‘}/lyl ethyl)
- betoterg$befznamlfdeamideans

Nfrt? ?‘%ng néf%?- ’tl':I)ﬂelfChB re%ﬁ){lz);glr [g‘h ?‘?ﬁlﬂ&)&x: 1 -hydroxy— 1-trifluoromethyl-
béthiléﬂ?éfgleh@@fﬁ feeamt
NerGY €2 PREQR aY3- snh’fo[nfc dctd @22 hﬁﬂﬁdrHOthHyli 14y88 9%¥iflboro-1-

- he
tﬁéifgs?régtgﬁflamt@é )ai(‘%ﬁl@gﬁ%?mwf’( 2,2

2ahdiphhtifd@uetaly hice b[e‘kaltda%d?est%rstthbxfebﬂor o-1 -hydroxy-
1-tri fI uor onet hyl et hyl )- cycl ohexyl] -sul fonan de, and

trans Phe e- I f oni

(275 AL TR 2@5“} 08 oS Pt of formpals s defined i
| any oficlaies én‘e&ohylhmétphwe)&@yrmrabﬁexyl ] -amde, and

phar maceutically acceptable salts and esters thereof.

23— refctﬂfgqcc%%ﬁ)ofuﬁﬁotfmrd@ﬁﬂf acture of conpounds of
ornula( as defined in any of clains 1- 20, which

process conprises a) reacting g conpound of fornula
(') with a conmpound LG R1, E (I) F

CH,)..
CR’R),

’ (I1)

oy

with a compound LG-R};

wherein R}, R% R’ R%, X, m and n are as defined in any of claims 1 - 20, A is hydrogen Qf a

protecting group and LG is a leaving group,

or
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wherein R, R2, R3, R4, X, mand n are as defined in
any of clains 1 - 20, Ais hydrogen or a protecting

p.. or- - b) re&CTIAPYOAE/013461
conmpound of formula (I11) 11) ‘vélt*n a compound
L = { )i2= rein Rl, R2, R3, R4, X, m
a%%ﬁ&%ﬁrﬁﬁﬁﬁﬁ%ﬁﬁﬂgmﬁof clainms 1 - 20, Ais
hydrogen or a protecting group, LG is a |eaving group,
and renoving the protecting Igrdup A. 22. Conpounds
according to any of clainms 1F- Q@0F when nanuf act ured
by a process according topclaim 2L.-23. Pharmaceuti cal
conpositions conprising a co u@l according to any of
claims 1 - 20 and a pharmaceF feal |y acceptabl e
carrier and/or adjuvant. 24. ounds according to
any of clains 1 - 20 for use as therapeutic active
subst ances. 25. Conpounds accorlding to any of clains 1
- 20 for use as therapeutic actiwe substances for the
treatment and/or prophyl axi sfof & sdHBes which are
modul ated by LXR al pha and/ar LXR beta agonists. 26. A
netthdgompoupd G K dpeul SR TadRor  prophyl acti ¢
treatnent of diseases which are nodul ated by LXR al pha
awtéretn RXR%, 18t RY, &g anirsl 5 arepadéfiradlianhy of daintshe 20, A is hydrogen or a
thertgjtleuti C aﬂel.or gr.ogh | actic treatnent of increased
IPrp°|e TegETs” |ﬁ%?!9e BaStW&r esterol I evels, |ow
HDL- chol esterol, high LDL-chol esterol, atherosclerotic
digbresmyingtbabesteginggooimaul i n dependent di abet es
mel litus, nmetabolic syndrone, dyslipidema, sepsis,
i nf | anpmat or goklbs @RGSR corditigho Qhﬁ 8AQ&hs 1690, {vhén manufactured by a
pancreatitis, cholestasis of the liver, fibrosis of
{ PRocess gerording de flatm dhgener ati on and/ or Al zhei ner' s
di sease, which nethod conprises adm nistering a
conmpoulfd ackitirthatghitical campositions eirmprising a 2émpourdd fuebrding to any of
bai.aa lo-r%Oa ar}lﬁs@é}iafr%gffu;&g?ﬁlﬁ%gep?{]bé% %E}éfo# zﬁg%raa%‘]:l?vra%kng to

any of" clal

24.  Compounds according to any of claims 1 - 20 for use as therapeutic active
substances.
25.  Compounds according to any of claims 1 - 20 for use as therapeutic active

substances for the treatment and/or prophylaxis of diseases which are modulated by LXR
alpha and/or LXR beta agonists.

26. A method for the therapeutic and/or prophylactic treatment of diseases
which are modulated by LXR alpha and/or LXR beta agonists, particularly for the
therapeutic and/or prophylactic treatment of increased lipid levels, increased cholesterol
levels, low HDL-cholesterol, high LDL-cholesterol, atherosclerotic diseases, diabetes, non-
insulin dependent diabetes mellitus, metabolic syndrome, dyslipidemia, sepsis,
inflammatory diseases, skin diseases, colitis, pancreatitis, cholestasis of the liver, fibrosis of
the liver, macular degeneration and/or Alzheimer’s disease, which method comprises

administering a compound according to any of claims 1 - 20 to a human being or animal.

27.. - The use of compounds according to any of claims 1 - 20 for the therapeutic
and/or prophylactic treatment of diseases which are modulated by LXR alpha and/or LXR

beta agonists.



and/ or prophylactic treatnent of di seases which are
nmodul at ed by LXR al pha and/ or LXR beta agoni sts. 28.
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for the ther apeut ic and/ or prophP¥tactic treatnent of
: (r)l\c/:vr I?I?)igghlo: tctjléelr S c%lnfﬂoglﬂggéﬂ%ggﬁgﬂ ol egtflg{rgs! 1 ! 5 Folr%he therapeutic
atahdfdiwblﬂfydﬁctlﬁtrdatﬁ&ﬁhseﬁmcﬁa&ldéﬂp&islﬁvthmdrmed tholesterol levels, low

d%g[ﬁf cgnltgstero‘rfl% hef'Dfreclho %tgr%rl'f'r?a etrngE dét? cﬁyegg ,Otﬁgbetes, non-insulin

seases,
d |<i§pagﬂest diebétes mslhttpamctaéaluq wndrorma dyeipidesiis, sepsis, frflammatory

| 'd\I' bses,'s A}c&“cﬁ?éa&s Q,follﬁp?ah&r\{ﬁ[tls EH%)@éé{aQirs of BRINEF, FbEAR of the liver,
[ or zhel nmer* s Aiqase 2 he use of conmpounds

hfﬁsme.‘ES %ﬁef or the preparation
of medi canents for the therapeutic and/or. prophylactic
treat nept offhdiusestenpoindhadcoelinpuiingto daliys 1. XB0 fir piapreparation

and/ or,. LXR The,use,.of

ad B}egf%gepgs%hgb er@?eél%ﬁ,gnc?f orp hfylS Ftl(i iﬁea‘%m?gg %fP %{%easoers] which are
ofmorhditedbp hKR afpdra andéor LR tgpeagonstsand/ or  prophyl acti c
treatment of increased lipid |levels, increased

chol estgr ol Theyel &cghgﬁguhl@a&gﬁin?gsﬁ)‘%rn of clging&hl 20 for the preparation

LDL- chol est er ol sclerotic ses,
n&f medisamentsdede dasrapeutis pad/es PrAR laf%tre%%ab%ﬁelpeeased lipid levels,

S YME&E@ chcﬂé’s‘éérbﬂbﬁk@dﬂcﬂv HE2 P& oesterd1f ﬂugHmO&hbléiteS@l@StﬁSnosclerotlc

skj. n ses, itils, panc ifis hoIe

© HirRh b s Ao a0e T beter el s putirame
a@él@da@hml&epm inflantthseapdiseasds, sldihélseasasemlltcnpasreatitis, cholestasis of
h%ﬁee lli&?,eébqgss gﬁgle ﬂseq; macular degeneration and/or Alzheimer’s disease.

31. The invention as hereinbefore defined.
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