WO 2006/066779 PCT/EP2005/013461 -1- Case 22914 Novel
cyclohexane derivatives The invention is concerned with novel
hexafluoroisopropanol substituted cyclohexane derivatives of the formula
WO RBUEE F Fx~NOR 144 CNZJm CR2R3} R (I) wherBff§RAfg/013461
hydrogen, lower-alkyl, fluoro-lower-alkyl, Ibiver- alkyl-carbonyl,
fluoro-lower- alkyl-carbonyl, aryl-lower-alkyl, cycloalkyl-lower-allcyl,
cycloalkyl-carbonyl or cycloalkyl-lower-alkyl-carbonyl; R2 is hydrogen or
lowef-aikyF K3 is lower-alkyl, aryl-lower-alkyl, heterocyclyl-lower-alkyl or

lower-alkoxy-carbonyl, 10 or, ﬁggg%&gh@{gjﬁgjw@gms or, if X is a single

pond and g 0L oA EANAIRA N, IV R ol AV NSIGARYHN
R5is %1 en, lower- aI ?(F I h t ocyclyl, aryl-lower-alkyl or
heter%%? %gfbevg@?v tl‘l‘(’fﬂ 1m8& Hie bond, SO2, CO, C(0)O or

C(O)N(R5); mis 0, 1, 2 or 3; n isOorl; anghpharmaceutically acceptable
salts and esters thereof. CS/17.1Q.2005/W %006/066779 2
PCT/EP2005/013461 Further, the invgntion 5-5 concerned with'a process
for the manufacture of the above

wherein

5 R is hydrogen, lower-alkyl, fluoro-lower-alkyl, lower-alkyl-carbonyl, fluoro-lower-
alkyl-carbonyl, aryl-lower-alkyl, cycloalkyl-lower-alkyl, cycloalkyl-carbonyl or
cycloalkyl-lower-aliyl-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-alky! or heterocyclyl-lower-
alkyl;

15 X is a single bond, 8O,;, CO, C(O)O or C{OIN(R™);
m is0,1, 2 or 3;
n is G or1;

and pharmaceutically acceptabie salts and esters thereof.

CS$/17.10.2005
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compounds, pharmaceutical preparations which contain such compounds
as well as the use of these compounds for the production of
harmaceutlcal preparations. Liver-X-Receptors (LXRs) are members of
ﬂéorq%féérg hormone receptor superfamily.-The LXRs are a@&%@@&“ﬂyﬂ“’““
endogenous oxysterols and regulate the transcription of genes controlli
multiple FHetasotie patpRiagss ﬁmaﬁwﬁ&am%f R R S Of T sbove
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lon. 1o\ nrens nt 2 ?%)Gm c%tq%/ hal Of %igngﬁs 5 such as the liver
q%ﬁg? ffe?§/ea°§8asiae {())v%/e concentrations. o GERsty ’
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3:914-9). T rotective functj on of H
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méﬁ%ﬂe@eﬂi@ff@”ﬁfévél@ﬁ éh*’é)l’é‘ék‘ﬁf’é‘l’aﬁ%ﬂ cells in peripheral tissues,
including macrophage foam cells in the atherosclerotic lesions of the
arterial wAllpte@it crstiversnits dhbrEed bl Retigretdivith apepnary artery disease have low
stegnlcnetahaliziigiergang folarnyamiprtebiroandefiniatian imteces.
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con§ Rtratlons of lipoproteins. Studies have shown

At present, the estimated 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 IDL-C is currently achieved by treatment with niacin in various
formutations. Howsever, 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 type 2.
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/di
are 28% and 11%, 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



that the prevalence of total cholesterol > 240 mg/dl is 37% in diabetic men

and 44% in 35 women. The rates for LDL-C > 160 mg/dl are 31% and
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of k(R wauldkbe sfiective digatmentsfor theathataselerolin diseasstic disease
whl?)[1 éﬁj %HIFS the Cc:aar |ovace;,1 allJIar moorbldltx dand m {Faltt%/h fk%tggléi%earg disease.
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ase. ecen ervations arso su ere |
35 m&@s@rMﬁmehpat%g@ﬁé@tdhe%@mﬂfgﬁw@Mﬁa et tison
roladnliathefapratection {Caoetaits fdBich @hemprotection (Cao et al, ] Biol Chem.
2003, 278:1131-6). Thus LXR modulators can also show superior therapeutic efficacy on
HDL-raising and atheroprotection, with additional effects on diabetes, compared to

current therapies.

30 " 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
mﬁammatory atherosclerosis i is reduced. Since multiple facets of combined dyslipidemia
ana cholesterol homg:ostasw are addressed by LXR modulators, novel compounds of the

35 present invention ha\}e an enhanced therapeutic ?otentiaﬂ 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 increased lipid and cholesteroi levels, particularly low HDL-cholesterol, high LDL-



2003, 278:1131-6). Thus LXR modulators can also show superior
therapeutic efficacy on HDL-raising and atheroprotection, with additional
effects on diabetes, compared to current therapies. 30 The novel
compounds of the present invention have been found to bind to and
selectively activate LXR alpha and LKR beta or coactivate LXR alpha and

chotdSR:BE tﬁher@@?&%ﬂlﬂ%’&éﬁs%}ﬁl%ﬁé%& I}ﬁ%&f%%@ﬁﬁ%ﬂﬁﬁ@l&b@éﬁﬁt diabetes

cholesterol is Increased, and inflammatory atherosclerosis is reduced.
mellfise MGHBRIfacBBBrESmUtHEPHlraNSide M ANE chofigtaiel sepsis, and
inflagimenstasisaeaddiassedbiyis X Ramochildtorsholevelstibpsunds afidhéiver,
35 present inventign have an. enhanced therapeutic potential compared to
i o e A A b S
inflgerasaity e I Propshyis dd B digea séss 4hhieh Erea rodataterrply (cxgitive
fun@iﬂéﬂahﬁﬂ&é@ﬁ/&?*ﬁlbell{@v%gQBiﬁFﬁ)iﬁ?ﬂbﬂiﬂ@%ﬁ%eiﬁ’[ﬂiﬂlﬁ@ﬂéﬂﬁﬁ&@ﬁdd@&d for
and cholesterol levels, particularly low. HDL-cholesterol, hi DL 4 .
e R G R R B ARAEL ol EGEAY AT s of
maddpeddentdiabetes mellitus, metabolic syndrome, dyslipidemia,
Alzheimer's disease, sepsis, and inflammatory diseases such as colitis,
pancreatitis, cholestasis/fibrosis of the liver, psaoriasis and other
inflaRtatERPaRELS L Bt titdskin 280 Fti8lsds that RAYAaH LAR beta have
preiiflashmatorycorypanent. sich as3/Adgléeimdlsvdiseasiecar is still a need for new
impaired/impr itive. .function. Mqreov v, d
co o B B Lo 1 e e B o
corgppdiaté dosmy e ntalbigd Starghrathaidukee] fofnster Theagamgounds of
thedggenarationerdthensemmpodads hatiliindripandaciivataaeRealphapaidrties
co LXa'?eQ egg kh%v%oﬁlreVIC{H? Mn%eezp A9PE Szgﬁ.d &%i r\14\1lnocr %3499,%&91?3110 stability,
owever, % ere 1S 3ti’a need for new compoungs with improved
bioprepgebtiés. aMHegreisent disclosure provides the novel compounds of
formula (1) which bind to LXR alpha and/or LXR beta. The compounds of
the present invention unexpectedly exhibit improved pharmacological
properiigssicepared to dhercanpesngsusagwn ihthigsart, concerning e.g.
metabolic stability, bioavailability and activity. In a first aspect, there is
provided compounds of formula () ©OHFFF F

= | =
F E
X/N\R1
i
iCHZ} o
(CR'RY),
R* (1)
wherein
R is hydrogen, lower-alkyl, fluoro-lower-alkyl, lower-alkyl-carbonyl, fluoro-lower-

alkyi-carbonyl, aryl-lower-alkyl, cvcloalkyl-lower-alkyl, cycloalkyl-carbonyl or
cycloalkyl-lower-alkyl-carbonyl;



X R 14{ CH2)m R2R3 (l) wherein R1 is hydrogen, lower-alkyl,
fluoro-lower-alkyl, lower-alkyl-carbonyl, fluoro-lower- alkyl-carbonyl,
aryl-lower-alkyl, cycloalkyl-lower-alkyl, cycloalkyl-carbonyl or
cycloalkyl-lower-alkyl-carbonyl; 4a R2 is hydrogen or lower-alkyl; R3 is
lower-alkyl, aryl-lower-alkyl, heteroc§lyl-lower-alkyl or lower-alkoxy-
carbonyl, or, if X is not a single bond, or, if X is a single bond and in is not

R* 0, R3 hearvatscobtyelediyl; R4 is aryl or heterocyclyl; Rs is hydrogen,
lower-alkyl, aryl, heterocyclyl, aryl-lower-alkyl or heterocyclyl- lower-alkyl;

R* Xisig 5151@'@ QHU?@ %@&1&@-@@@%&&@)&(8 Pwii- iﬁkal 152 abReRalkoxy-
SO0t and phatmasenieally accepiable spks and gstets ereeluln for o, x°
secon pect there is provide da process for the manutacture of
confF8Resd or¥SFRa (1) as defined above, which process comprises a)

reactlng a compound of formula (11) A FoF FF F X-N,H 441
R* 41 Gy oOREREyclyt:

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

X is a single bond, 8G,, CO, C(OYO or C(O)N(RS);
m is0, 1, 2or3;

n isOorl;

and pharmaceutically acceptable salts and esters thereof,

In a second aspect, there is provided a process for the manufacture of compounds
of formula (1) as defined above, which process comprises

a) reacting a compound of formula (IT)

with a compound LG-R’,

wherein R', R%, R”, R®, X, m and n are as defined above, A is hydrogen or a protecting
group and LG is a leaving group,



IR (I) "with a compound LG-R’, wherein R', R2, R3, R4, X, in and n are
as defined above, A is hydrogen or a protecting group and LG is a leaving
group, 4b or b) reacting a compound of formula (111)A | FoFFwF F
N~N, R' (Ill) with a compound LG-X-(CH2)m (CR2R3),-R4, wherein R’,
R2, R3, R4, X. in and n are as defird above, A is hydrogen or a
protecting group, LG is a leaving group, and removing the protecting

or group A. In a third aspect, there is provided compounds as defined above,
when manufactured by a process as defined above. In a fourth aspect,

b) thetl g provided phafsackutidal compositions comprising a compound
as defined above and a pharmaceutically acceptable carrier and/or
adjuvant. In a sixth aspect, there is’?provided compounds as defined above
for use as therapeutic active substanages. In a seventh aspect, there is
provided compounds as defiped abbve) fopuse as therapeutic active
substances for the treatment and/of prophylaxis of diseases which are
modulated by LXR alpha and/orLXR-Heta agonists. In an eighth aspect,
there is provided the use of com s as defined above for the
preparation of medicaments for thethierapeutic and/or. prophylactic
treatment of diseases which are mgdulated by LXR alpha and/or LXR
beta agonists. In a ninth aspect, tiereas prayided the use of compounds
as defined above for the preparation of medicaments for the therapeutic

withnd/empoaphylachictreéhimenk tt indkéased

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,
and removing the protecting group A.

In a third aspect, there is provided compounds as defined above, when

manufactured by a process as defined above.

In a fourth aspect, there is provided pharmaceutical compesitions comprising a

compound as defined above and a pharmaceutically acceptable carrier and/or adjuvant.

In a sixth aspect, there is provided compounds as defined above for use as

therapeutic active substances.

In a seventh aspect, there is provided compounds as defined above 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.

In an eighth aspect, there is provided the use of compounds as defined above for
the preparation of medicaments for the therapeutic and/or prophylactic treatment of
diseases which are modulated by LXR alpha and/or LXR beta agonists.

In a ninth aspect, there is provided the use of compounds as defined above for the
preparation of medicaments for the therapeutic and/or prophylactic treatment of increased
lipid levels, increased cholesterol levels, low HDL-cholesterol, high LDL-cholesterol,



lipid levels, increased cholesterol levels, low HDL-cholesterol, high
LDL-cholesterol, 4c 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, maculat‘degeneration and/or Alzheimer's
disease. Unless otherwise indicated, the following definitions are set forth
ath¢oiltlistrate dsmkselefiietittesmeaninguéinddspopdeof Whebgtgioms ims mgetolic
synmdigéqgkaﬁﬁiaﬁﬂﬁy,e&s&@ﬁ,hﬁm}ﬁmﬁ});pi§m§@§ti§@1&ms&fm%rldmﬁf*@y\(ﬁﬁ'cfaami&
sed to mean.a gropp. consist one to seven, prefera 0 T
o Sorat) T RE T I e e e Ay hDf A dRimer's
disgmine and iodine, with fluorine, chlorine and bromine being preferred.
The term "alkyl", alone or in combination with other groups, refers to a
brarlétless Ghetrdrghndisairdnibn dukteinsdalimiteenanphitidtyurocBipsie and
defiaglicahalaoe: thbveoty aronrioms:yefekbilyiaratio sixieemdaniomein.
atoms, more preferably one to ten carbon atoms. Lower-alkyl groups as

desgribed helow. alsa areprefesad Al FPPR NG [RHT) IONEHAKYY one to

alone or in combination with other groups, refers to a%ranched or
SeVEfagHERRAIP B A0 AR CAIRGN BReE) of one to seven carbon atoms,
preferably one to four carbon atoms. This term is further exemplified by

S“%&%ﬁi%‘i A30 JSHYk 10yl D RIQPM 1300rOPYL, AbUIYl SERUOL B ine.
and the ke. 'I]_Jhe erm’ uoro-l%wer-a’lky' reters o Ilower-allﬂyll groups ’
chigptietad o ims-tsinmpiislyesubstituted with fluorine. Examples of

fluoro-lower-alkyl groups are e.g. CFH2, CF2H, CF3, CF3CH2,
CFB&) itZﬁ%ZP; ‘(gﬁgﬁ)fz%gg%??%%%%gﬁgggagh\%% r(r{t}]%?grlgg%ﬁ‘le%g t(:)or é%ranched

com ie secondary or tertiary amino group
or bomgbdoliatheaitroden atomgtedthiplatedonderyrboninedgrguy’ caeryentventy

cm%&%h@!g}x@é% baebstitugnt angthe i Hian AHOERW SIS Mibon
WO 2006/066779 PCT/EP2005/013461 5 similar or different alkyl or

alopy A A-iS S BEQRATS DAARIIRRD TS e b ekt ¥y &8P forming

a ring, such as, for example, -NH2, methylamino, ethylamino,

dlm@{tpéy 'f’?‘éi'ﬁh”oroﬁi!@]ﬂy}ﬁ'i“!%o%%b%‘%‘iﬂx{ﬁﬂ%@& QM%OBH{Q{]@@[}%, refers to a
piperidino etc. The term "cycloalkyl" refers to a monovalent carbocyclic
brauied BF SRiehtrehigomonovalent alkyl radical of one to seven catbon 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-alky! groups are e.g. CFHy,
CF.H, CF;, CFsCHy, CF3{CHo ), (CF3),CH and CF,H-CF;

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



5 atoms, preferably 3 to 6 carbon atoms, such as cyclopropyl, cyclobutyl,
cyclopentyl or cyclohexyl. The term "alkoxy" refers to the group R'-O-,
herein R’ |s an alkyl. The term "lower-alkoxy".refers to the grou
W HEPER™s a lower- -alkyl. The term "fluayo-lower-alkoxy" ré% F&[ﬁ'? P13461
group R"-O-, wherein R" is fluoro- 10 lower-alkyl. Examples of
flm%miﬁwww@% gpsiatecEy. SORHZOIOF 214 BoOREn substitutents
CRGHE QBN 3(Ging) 2:6h {CFR)3GH: R, 20H Gy Rran) <Tityatenmo,

‘aliens.islelsdo s ltaight ain subyianenod dialent %”W bridizo e

aliphatic ydrocarbo group of 1 to 20 carbon atoms, prefera

carbon afﬁ”l%fmm‘érexé’alfg‘?‘a%% 'O&%igr?{kar o 1&:%&3&%’%3 ‘io carbon,
groups as described W-also. are.’ preferre aﬂ<y ene he

5 teARMOREENIehE GEEPens RS raitit SFBF BrtinEr b Wi aesippentyl or
satymlatedyaliphatic hydrocarbon group of 1-to 7, preferably 1 to 6 or 3 to 6
carbon atoms. Straight chain alkylene or lower-alkylene groups are

preferredht betefalidany!'tebinne drigcopibi@tonecrela®sitarthtkghEhytatm

naphihyl9roup. - prafesahbsthe Phepy! gramm, whichisan.opiignally be
substituted by 1 to'5, preferab y 1to 20 3, substituents independently

Se'eCtedIfﬁ%%ﬁQe‘@é%P 189!&1?' flowersalkyl, %( Mféﬁ{ alkoxyy N8le8Ns fiuoro-
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10 %‘-’ﬁ@%fﬂ“ FRRERY A B Ha“es%w BRI S o, CEali-O. CE-O,
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lower-alkylcarbonyl-NH, lower-alkoxycarbonyl, fluoro lower-alkyl,
fluoro-loWke-atkoXsikglzok aléyt toch phreightapeiPee temsdh sl bstiteer iz u2Bed
ar@lmmgwd}%@m{ foidiora-19 e Ealiod atdhanddpnBlalkexycarBenkoms,
The term fh tﬁ oDneo inc mbmg} S nlflesaaatur %drj

orﬁ refera O’car on atoms; ?6»' ISS & 38U G el ow.also are.
panha unsatur or aromatic m

em ere no- or
15 heestsesrdelitien %aﬁﬁr@eaﬁ%r %‘feai%@%é?s éﬁé‘?ﬁstopﬂfé?{é‘n‘ébwgfh% qpbranched
thrdeslsetl etttedtibaliplittdgieniroxyden andpsifiphuf, retsitdy litcaniieto 6 carbon

SURSIHUTEE M ONRATIRPES CaFRORAIAME Qb halegraARdower-alkyl,

lower-alkoxy, oxo etc. and/or on a secondary nitrogen atom (i.e. -NH-) by

Iovver 2 m&Xﬁ'%{WaRﬂﬁWh}P%%ﬁHﬁ%&C%B%XB {ewgﬁe@l,hymmw eroup,
n}/ otmp en IIo er- alkm_(k)r on atertlar %ntat(gna }/f blv 1t
ox o With hais %‘rl?’a%‘"&“%wer‘%‘l@?t?& erred . Exampi so%3 sHeh= 7Y 4 0
20 heletBRyERAGFORL ERdpir SRR, frﬁwr%@/grﬁiﬁeﬁmﬁymﬁ pElayRiyalkyl, lower-
m@ﬂfmhhyloghwmdmhwmw Qyrazaidotriadalylndbielraabkyty)Sothiaioiyhlower-
imiglazolyl Zl, I ¥ER( a4n L, lower-
Aﬂ&%&l f%ﬂggg}% O%Ieo Szﬂd?g%]%%%ﬂ% RANMGANIAZRbWRny1, lower
car onyl Iower a].%v car onyloxy, lower-alkylcarbonyl-NH, lower-alkoxycarbonyl,
fluoro-lower-alkyl, fluoro-lower-alkoxy, cycloalkyl and phenyloxy. Preferred substituents
25  are halogen, lower-alkyl, flucro-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,

30 Jower-alkyl, lower-alkoxy, oxo etc. and/or on a secondary nitrogen atom (i.e. -NH-) by
lower-alkyl, cycloalkyl, phenyl-lower-alkoxycarbonyl, lower-alkylcarbonyl, phenylor
~ phenyl-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,?piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl, pyrazoyl, triazolyl,
35  tetrazolyl, isothia'zoiyl, imidazolyl (e.g. imidazol-4-yl and 1-benzyloxycarbonyl- imidazol-



-6 4-yl), benzoimidazolyl, pyrazolyl, pyridinyl, pyrazinyl, pyridazinyll
pyrimidinyl; hexahydro-pyrimidinyl, furyl, thienyl, thiazolyl, oxazolyl,
isoxazolyl, indolyl (e:g. 2-, indolyl), indazolyl; quinolyl (e.g. 2-quinaly!
“}éqzﬁgiég?)% Bnd 1-oxido-2-quinolyl);" . isoginolyl (e.g. 1-isoqﬂ(|:n6?ﬁ2§6n$/ 13461
3-isoquinolyl), tetrahydroquinoly]. (e.g.,2,3,4 5 tetrahydro-2-quinolyl),
12 B)4betratydesisvypinetplid. gya ol prearani)dporide ke spiifmigiayL,
tekexhidiepyhandayinexaling copppysrolidioybeng heneotbjthiophgriylg. 2--
i ,sﬂﬁ%é&%ﬂ?@%dﬁil Zolv) andipysazalybit DeisracyRv graHRmay
also.have a. substitution E’Zt ern as descrlkped ea “e‘i in CQ“E‘{%‘%“O@\?@Q .
RO A B TSy ST URBU DS ST PHATGRRBC T S Rd et
5 "|éetvihygrolmatiesis, tb A3grdeisatra piray b dib plat d & Byt d SadTEGShitex0-
(Ei@qaiseEoN @@M@mm&m}!;ypigﬁhmum groups @teieyDanChdikolbthiophenyl.
OP?’&QL%‘EI ?J%%&‘é}l!)l;(ﬁvﬂﬁfﬂ%ﬁ?r%%éﬁ&ﬁﬁlﬁ QMskroc clyl group may also havea.
0-§ YSO2L CR3 = OTf b an

O2-tlyoro-lower-alkyl (wherein, O-SO2- CE f),0- SO / .

(v&ﬁéfEWHaaérﬁfbéséﬁea?a%@%*rg) O PamN %%Sﬁifl??ﬁ% T R
" Dreterstinie) g evoppsrafersastgrdups which are used to protect functional 15
groups, particularly hydroxy groups, temporarily. Examples of protecting

10 groups &fee benvitapingetivory befamio &bty diatettaylbitydispletty isilginucleophile
trirgqproRybsibd-ansh tnbutylreiphesylsio fpempeunds, A farmuk ) «sad -alkyl
fOE%QPe%E’B%S%‘&%M %ngf%e)?%_ B2 o?oq%%opnaﬁﬁilt%w é&%m e8OL HEML oTf), 0-

pharmaceutically acceptable salts are salts of compounds of ofmula’” 20
(SRR h ERSISEICERS o atiTRiAhE faF aitfs RURTHERYERSChloric

acid, sulphuric acid, sulphurous acid or phosphoric acid; or with organic
acids, suEhe 45 PhStFRIREEAROMIC BEP [DeroRRERIT S HEcd dpiprtgtidunctional
15 aciehupeticaatidiatiifhpi oagettogsidesitricasityd FRamplic ofpidiaiateigracie, are
tagadca L%éﬂ&ﬁe&aﬁjq-Qﬁéamwmi,ﬁbﬁdgmﬁp%g@?egy@ﬁﬁl%a t-butyl-
ac%:eg ab%elsfalts" refers to such salts. Compounds of formula (I) can
fufther Torm’ salts with 25 bases. Examples of such salts are alkaline,

earth-alkaline and ammonium salts such as e.g. Na-, K-, Ca- and . .
rimethy ARSNGB THL P DA AEEMEEH AL CB Ay Eapis addfion

alsdisefrapleudivwdith Salesobicificd sy thicaaiition seltadti semppands of formula
20 Prefevies pipelegmalphatpaceldiealiy aecrilatie esketoeihbiaces, sulphuric acid,
de{&}/]}%wl%%picﬁ S upds Qhfarmia L. iR Whieh & GRILRNAALAUR Nshic acid,
bee_ onverted to an ester. 3o Lower:-alky[; hyéjroxgl-lower-%lkgl, - acid fumari
loWdf* &?&%ﬁ&f&%?&%ﬁﬁfgﬁéﬂ‘aﬁd:% Rigrogpetic acid, aitric acid, fumaric
didodemelitiypeidhitiotiviweridlkyEcinsrphdinerlisliragigyl he term "pharmaceutically
pyxicodishistael oaverrafledl o such salts. Cormpounds of formula (1) can further form salts with

25  bases. Examples of such salts are alkaline, earth-alkaline and ammonium salts such as e.g.

Na-, K-, Ca- and trimethylammoniumsalt. The term "pharmaceutically acceptable salts"-

also refers to such salts. Salts obtained by the addition of a base are preferred.

The term “pharmaceutically acceptable esters” embraces derivatives of the .

compounds of formula (I), in which a carboxy group has been converted to an ester.

30 Lower-aikyl, hydroxy-lower-alkyl, 10wer—alkox?-1_ower~alkyl, 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 rhethyl, ethyl, propyl, butyl and benzyl
esters are preferred esters. The term "pharmaceuticaﬂy acceptable esters” furthermore

35  embraces compounds of formula (I) in which hydroxy groups have been converted to the
corresponding esters with inorganic or organic acids such as, nitric acid, sulphuric acid, .

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



piperidino-lower-alkyl, piperazino-lower-alkyl,
lower-alkyl-piperazino-lower-alkyl and aralkyl esters are examples of
suitable esters. The methyl, ethyl, propyl, butyl and benzyl esters are

Wﬁ)ré?gﬂoe%g%ters. The term "pharmaceutically acceptable es%)é:‘ﬁrr}s"“‘r"PZOOS’“}]"3461
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20

furthermore 35 embraces compounds of formula (1) in which hydroxy o
gmoeps vty hewn sihyettddcrottiphosirasisomnd fheditershighhersoraifigipro living . -
OrgaRigsakids such as, nitric acid, sulphuric acid, phosphoric acid, citric ‘
acid, formic acid, maleic acid, acetic acid, succinic acid, tartaric. acid, WO
2006/ 0@9EZ@iB@l-glﬁgs%Qm%ﬁjrelazemtE@ﬂg§Hmmiﬁ>ﬁﬁiﬂa (n
p-toluenesulphonic acid and the like, which amnon toxic to living
organisms., In detail,-the present inveqtiditirélates to compounds of
formula () F OHF FF F X~N~R1gCH2)m-C
hydrogen, lower-alkyl, fluoro-lower-alkyl, lowgr-alkyl-carbonyl,
fluoro-lower- alkyl-carbonyl, aryl-lower- cycloalkyl-lower-alkyl,
cycloalkyl-carbonyl or cycloalkyl-lower carbonyl; R2 is hydrogen or
lower-alkyl; 10 R3 is lower-alkyl, aryl-low&f-alkyl, heterocyclyl-lower-alkyl
or lower-alkoxy-carbonyl, or, if X is not axsingle bond, or, if X is a single
bond and m is not 0, R3 can also be H&dro@: R4 is aryl or heterocyclyl;
R5 is hydrogen, lower-alkyl, aryl, heterguyequl, aryl-lower-alkyl or
heterocyclyl-lower- 15 alkyl; X is a single hopd, SO2, CO, C(O)O or
C(O)N(R5); mis0,1,20r3; nis 0 or I; jCR R,

R’ (1)

wherein

R' is hydrogen, lower-alkyl, fluoro-lower-alkyl, lower-alkyl-carbonyl, fluoro-lower-
alkyl-carbonyl, aryl-lower-alkyl, cycloalkyl-lower-alkyl, cycloalkyl-carbonyl or
cycloalkyl-lower-alkyl-carbonyl;

R®  ishydrogen 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, heteracyclyl, aryl-lower-alkyl or heterocyclyl-lower- -
alkyl; | ' :

X isasingle bond, SOz, CO, C(0)O or C{O)N(R5);
m 50, i, 2 or 3;

o0 isOor 1;
and pharmaceutically acceptable salts and e‘_sfers thereof.

| Compoun&s 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.



and pharmaceutically acceptable salts and esters thereof. 20 Compounds
of formula (1) are individually preferred and physiologically acceptable

Its th f individuall ferred and ph ticall gt bl
salts thereof are individually preferred and pharmaceutically accepta /e e

WM of are individually preferred, with the compound’gg

10

15

20

25

() being particularly preferred. WO 2006/066779 PCT/EP2005/013461 8

The conipounaspof:felned i) haie bae oronoreasyasmetdt € Qrsamssand can
Cai-thRreiane: aXist an ARanNaNtIQmens, MixXiure ofbddre:of St RQISepIRESY pure - -
or as %Bﬂﬁé&ly pure compounds. Preferred compounds of the present

. com i

invention are the trans-compounds. Preferred 5 compounds of formula (1)

as described abpve are thpse gharacterised by formula (IA) F OHF F ‘
o e B R AR R RN IRYR B e ogn dy, Preferred
arrerrPare g EnmeiledBbved srdbsA aherscagibarm asrsiEme bedrsmmy (1A)
esters thereof Preferred compounds Bf frnP_JIa (I).as described above are
those, wherein R" is i0 hydrogen, lower-alkyl, fluoro-lower-alkyl,
lower-alkyl-carbonyl, fluoro-lower-aiky=—garnonyl, aryl-lower-alkyl,
cycloalkyl-lower-alkyl or cycloalkyl-ca\‘i'f-'b!;I IFPreferably, R' is

qQ

fluoro-lower-alkyl, aryl-lower-alkyl or ¢ kyl-lower-alkyl. More
preferably, R'is 2,2,2- trifluoroethyl, b or cyclopropylmethyl. Other
preferred compounds of formula (1) as-described above are those, wherein
n 15is 1, R2 is hydrogen or lower-alkykNngh R3 is lower-alkyl,
aryl-lower-alkyl or lower-alkoxy- carbolnryl, or, if X is not a single bond, or, if
X is a single bond and in is not 0, R3 afeaiso be hydroxy. Preferably, R2
is lower-alkyl. More preferably, R2 is dy Other preferred compounds
are those, wherein R3 is lower-alkyl, a}rticui”arly wherein R3 is methyl.

R (1A)

D

wherein R}, R%, R?, éi‘{k, m and n are aé defined above, and pharmaceutically acceptable
salts and esters thereof. -

Preferred compounds of formula (I} as described above are those, wherein R'is
hydrogen, lower-alkyl, ﬂuoﬁ'o—lower—aﬂcyl, lower-alkyl-carbonyl, fluoro-lower-alkyl-
carbonyl, aryl-lower-alkyl, cycloalkyl-lower-alkyl or cycloalkyl-carbonyl. Preferably, R' is
fluoro-lower-alkyl, aryl-lower-alkyl or cycloalkyl-lower-alkyl. More preferably, R’ is 2,2,2-
trifluoroethyl, benzyl or cyéiopropylmethyl, | ‘

_ 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, o, 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 inverition relates to compounds of
formula (I) as described above, wherein R is aryl or a heterocyclyl selected from the group
consisting of thiazolyl, imidazély}. and pyrazolyl, which thiazolyl, imidazolyl or pyrazolyl is
optionally substituted with 1 to 3 substituents independently selected from the group of
lower-alkyl and haloglen. Compounds wherein R* is aryl are particularly preferred,
especially those, wherein R* is phenyl. '

Other preferred compounds of formula (1) as described above are those, wherein m

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



Another preferred embodiment of the present invention relates to
compounds of 20 formula (I) as described above, wherein R4 is aryl or a
heteroc%/lclé/l selected from the group consisting of thiazolyl, imidazoly].
yI which thiazolyl, imidazolyl gr pyrazolyl is opt?) WZOO*’ 13461
substituted with 1 to 3 substituents independently selected from the group

ofcédosisnialRytfarddraibgdim@onptiurrissatidnatn Renid eiprare partiCufsiRher

preferiedd @sbetialithpse prhereinvRiiniRig (2Boihrmdsefedetied above, -

cQmpounds d formula (I) as described above are those, wherein in is 0 or

mpoun S wherein in is 0 and compounds Whereln in is 1 individually

WO 2009{06%779 PCT/{Fem r/rcx)e%‘z 4 % era m IS %%fleeﬁrex?gﬁ to compounds of -

embodlments of% presen |nvent|on
5 preTeRa BhisSaTREIPEE, w@aﬂﬁéﬁﬁaﬁ%ﬂrémé%c%Bb%ﬁa%odspfefmbi%

defimetilabove, wherein n is 0. Another preferred. embodiment of the
present invention relates to compounds of 5 formula (I) as described
above, wheraincis pstfgtednonth QOB LLOar GH@RIn By efdaiiyla (K idescribed in

- SQ& d.Rajticulanaraieires SARRAUNAR.ALS the corReLANS O SpuBIa () as well

deSCPJiPed in the exam Ie%i s |nd|v dualﬁcompounds as well as

pHAETRYACEALRHEIRF AcASPAbIE SafS S5 as pharmaceutlcally acceptable

esters thereof. 10 Preferred omp unﬁs of formul )dz%re tr{gse selected, .

0¢rom th grﬁf@iﬁb M&W& (i)r’{él‘h are those selecte & group consisting of:
N-(202s N T it TcriBttoy)- i) (3 24 B npRRiio oot SlvRapeghy-ethyl)-
yl)c_ wyshehaxyinbenzanasuiidaamide, trans

G %ﬂ%“?‘&hhxﬁc{qx tfqrameiy-eravl am{?fa?e%ﬂem

benzenesulfonamide, 15 tran N-Berizyl-2;2,2-triflioro-N-[4=(2

2 Papafnseat P%‘%}Bi%’ey -trifluoromethyl ethyl')'- cyclohexyl] acetamlde
15tramsns N-Bénizyl-2,2,2-trifluoro-N:[4-(2,2,2~ tnﬂuoro 1-hydroxy-1- tnﬂuoromethyl eth}fi) '

Pi‘@@wg{ék}(@ -deerirflagro-l-hydroxy-I- trlfluoromethyl ethyl)-cyclohexylamino
Ca%ts!- ﬁ&%‘} e[t?x&%sgetr AARS.1-h ydroxy-1-trifiuoromethyl- eth%l) -cyclohexylamino}-

enzyl-N tr| uoro-1- hydroxy 1-trifluoromethyl-et
c;?é&?i’féﬂﬁl] I&86tamide, trans

N-Bemzii-Regar{2p[2- fﬁﬂhﬂatcﬂqw@rbkydrﬁmbrt:srﬁé@hyn@@hyl)f:éwpoﬁ@@)ﬂwl
gobegg@ﬂgm@fonamlde

trans N-Benzyl-N-[4-(2,2,2- trifluoro-1- -hydroxy- 1 trifluoromethyl-ethyl)-cyclohexyl]-
benzenesulfonamide,
trans 2,4-Dimethyl- -thiazole-5- sulfomc ac1d [4 (2 2,2- trlﬁuoro 1-hydroxy-1-
| tr1ﬁuoromethvl ethyl)*cydohexyl} -amide,
25  trans 1,2-Dimethyl-1H-imidazole-4-sulfonic ac1d [4-{2,2,2-trifluoro-1-hydroxy-1-
trifluoromethyl-ethyl)-cyclohexylj-amide, .
trans 1,2-Dimethyl-1H-imidazole-4-sulfonic acid (2,2,2-triffuoro-ethyl)-[4-(2,2,2-
trifluoro-1-hydroxy-1-trifluoromethyl-ethyl}-cyclohexyl]-amide,
trans 1,2-Dimethy!-1H-imidazole-4-sulfonic acid ethyl-[4-(2,2,2- frifiuoro-1 1-hydroxy-1-
30 trifluoromethyl-ethyl)-cyclohexyl]-amide, - :
trans 4-Methvl-2-propyl-thiazole-5-sulfonic acid ethyt-[4-(2,2,2-trifluoro-1-hydroxy-1-
trifluoromethyl-ethyl)-cyclohexyll-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,
35  trans 2,4-Dimethyl-thiazole-5-sulfonic acid cyclopropylmethyl-{4-(2,2,2-trifluoro-1-
hydroxy-1-triftuoromethyl-ethyl)-cyclohexyl}-amide, ‘
trans 2,4:Dimethyl-thiazole-5-sulfonic acid efihyl—[4~(2,2,2—triﬂuoro—l—hydroxy—1- '



trans 2,4-Dimethyl-thiazole-5-sulfonic acid [4-(2,2,2-trifluoro-1-hydroxy-1-
trifluoromethyl-ethyl) -cyclohexyl] -amide, 25 trans
1,2-Dimethyl-1H-imidazole-4-sulfonic acid [4-(2,2,2-trifluoro-I-hydro)cy-I-
“fﬂffﬁ?)%f‘ﬁ@t%yl -ethyl)-cyclohexyl] -amide, frans PCT/EP2005/013461
1,2-Dimethyl-1H-imidazole-4-sulfonic acid (2,2,2-trifluoro-ethyl)-[4-(2,2;2-
trlfhfbrmdahmhybx;hyﬂrlrc&ubmmré}thyduémyl) -cyclohexyl] -amide, trans

L%@gm& igrzeeM-sutionic @gidethylhydroxy-1-trifluoromethyi-ethyl)-
[4'% 2- trIlgoro - S\(lq{ox%ll 30 trifluoromethyl-ethyl) -cyclohexyl] -amide,
Hiazole-5-sulfonic acid ethyl-

[4@1215 Fﬁhgo %wﬂfOfﬁfméﬁ'&W&h rsiypromeorissi ariahexyll-
5 trmﬁﬁ@@imhyﬂthlazole -5-sulfonic acid

(242aks Tﬁ%!%?o%@%é‘eﬁ%@iﬁt@ﬂ%&kb sulfomc acid (2,2,2- tr1ﬂu0ro ethyl)-[4-(2,2,2-
hyd xa/r roPrg@ Eyé eth%}e gy 30 |de 35 tr
le-5-su

meth onlc 0 opy me 2 2,2- trlfluor?1 '

hyta%s(? 2 ﬁm;éréﬁféfﬁ Yétﬂyfrflf&%l@n%ﬁy f&ﬁﬁ& 2 trifluoro-1-hydroxy-1-
2,45 Dinvetingtithiadofd-Syslolierit] acikdethyl-[4-(2,2,2- trlfluoro I-hydroxy-I

10 W}?a@@@-@@@ﬁ%ﬁp @}V%Bﬁ@g%&i&@l 1:1101,3,3,3-hexafluoro-propan-2-ol,
trifluor et ohex
EGERRE R E Al %fﬁ.ﬁﬁr%&;- L
cy@@ﬁé{ ]' @?{éﬁ&ﬁm}ﬁ] vhamoR: heyll-1,1,1,3,3,3- D atluors: propan-
[442)2,2-trifluoro-1-hydroxy-I- trlfluoromethyl ethyl) -cyclohexyl]- 5

bepzeng I&?ﬁ'ﬁ@@@-(i@@&éﬂ@&'@f ﬁ&%@@ﬁ%:@ﬂ@ﬁﬁ%&ﬁpﬁm&exﬂ
aC|d 2 2 2 trifluoro-ethyl)-[4-(2,2,2- trifluoro- | -hydroxy- |

15 4 #IGEH rome ﬁ’ ethyl)- cyclohexylé -amide, trans '
5-EHISI oY L ORERRTEHSFIIPERirAZ0) eRTRlohfe g uoro- 1-bydroxy-1-
[4+¢22FanFitionsehydroxpHetyiffcrangieiethyl-ethyl) -cyclohexyl] -amide, 10

raligns N- Cyclo%ropylmethyl -N-[4-(2,2,2-trifluoro-1-hydroxy- 1-trifluoromethyl-ethyl)-
2 [c4c(1 ]I ethyl-am |no) cyclohexyl] -1,1,1,3,3,3-hexafluoro-propan-2-ol,

202 mammcbwwgmm&%yawéxwﬁ@ % %r%ﬂé%%lﬂhzs%owabghﬂﬁ%wmefhﬂ-
traniy2Hér{Baazyl-eyelapidpylimethyl-amino) ‘
-Cyclgbes ?xi]) hadr3ibexafioreirepan: #y@b:fangifluoromethyl-ethyl)-

N Bep% F‘? h%&&{éﬁ' 0-I- J]é/groxy I-trifluoromethyl-ethyl)-cyclohexyl]-

trans Cyc:iopropyimethyi (4- (2 2,2-trifluoro-t-hydroxy-1-trifluoromethyl-ethyl)-

25 cyclohexyl]-carbamic acid benzyl ester,

(rac) trans 2-{4-{cyclopropyimethyl-(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,

30 trans Benzyl-N-(2,2,2-trifluoro-ethyl)-N-[4-(2,2,2-trifluoro- 1 -hydroxy-1-triflucromethyl-

ethyl)-cyclohexyl]-sulfonamide,

(rac) trans 1-Phenyl-ethanesulfonic acid (2,2,2-trifiuoro-ethyl)-[4-(2,2,2-trifluoro-1-
hydroxy-1-trifluoromethyl-ethyl)-cyclohexylj-amide, :

trans 2-Pheny!-propane-2-sulfonic acid (2,2,2-trifluoro-ethyl)-[4-(2,2,2-trifluoro-1-

35.  hydroxy-i-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)-14-(2,2,2-trifluoro-1-hydroxy-1-
trifluoromethyl-ethyl)-cyclohexyl]-sulfamoyl}-ethyl)-benzoic acid methyl ester, and -



trans Cyclopropanecarboxylic acid benzyl-[4-(2,2,2-trifluoro-I-hydroxy-1-

trifluorometh’ I'-ethyl)-cyclohexyl]=ainide, trans

N-Cyclopropylmethyl-N-[4-(2,2,2-trifluoro-I-hydroxy-I-trifluoromethyl-ethyl)-
Y 2181H3817*benzamide, 20 PCT/EP2005/013461

transN-Cyclopropylmethyl-2-phenyl-N-[4- 62 2,2-trifluoro-I-hydroxy-I-trifluor

orvietiyitiethy)reycatiexyllvacetbiyideyransiflucromethyl-ethyl)-cyclohexyl]-

Cycloprepyimethyll4-(2,2,2-trifluoro-I-hydroxy-I-trifluoromethyl-ethyl)-
e Lcalbae o] Phen ester ans,

Cy@ ropy uoro roxy ﬁn)ﬁuoromethyl -ethyl)- 25

cyclohe 1]- carbamlc cid benzyl ester, rac tra
[eycloprdBIREIT: ?‘Wgwww SR Herssgye fom the grove:

5 1,8038n8-blexafluoro-propan-2-ol, trans

Benzyla¢bi2 (2, 2r At basieybhyd (exy;t; pnff@mﬁ@methwcamygmymahm&hyl ethyl -

su ) HiN-(2,2,2-trifluoro-ethyl)
é%ﬁ%%%%? trlfﬁug]?gg?l %%?a@; triflugro eth%]/Oltﬁ yl) cyco

y
sﬁ‘ﬁ‘&ﬁ%ﬁa’éﬁ’r i%rg%é BRA-&THE HeS R Hetgmetny L&D wdohexyl
(212126¢n¢hwdfm>ethsibr[4 (2,2, 2-trifluoro-I-

10 hy@ﬁam defB{Q@?lﬁIEMyEthl){ﬁ cyelohaRulramigeltans- trlﬂuoromethyl ethyi)
L@ n%sﬁ}#ctg %'d (2,2,2-trifluoro- ethyl) [4-(2,2,2-trifluoro-I-
ydr

Qrome lohexyl]-a trans
1 éf%ﬁbﬁ héjra%%mfe&@ﬁ%faa%@ ’z\@tr ﬁé(oy%ot [ﬁ%ﬁ TR fggromethyl-
hydio&ycﬂdnﬂ%ﬂd)fﬂéfhymtﬂ%mcmhexyl] amlde (rac) trans

3- @ai?shﬁ!Qﬁkﬁy((@napad&ﬁumsmy&)d[{lz(ZQthxﬂuﬂm@hlyhym@m1=mﬂuom -
trlfl I [)-benzoic acid methyl

15 o Shydre) %ﬂ%%g gﬁg 7%%@2@ ‘lé%% /%’%%1 -11 cis N-Ethyl-N-
[43@32? ARRFS PRI A TR R A ’Ef‘ﬁ?itgf’ﬁ%f “cyclohexyl] 7
benzenesulfonamide, . and pharmaceutlcal acceptable salts and e

thereof. Pl RRARPHEMRFAA A SBTRAE Sraﬁrgﬁﬂarﬂ)f%%ﬁo@élgé?aaaaﬁnﬂon
frommitte JeouptiscanSistiignel grirapisto provide derivatives which are capable of

;\l'é&%&ﬁ%ﬂ&c@éhﬁ@ﬁ\dr%t(é’o%goﬁifmrﬁ‘n}dﬂydfOXY-'-triﬂUOfomethy|-ethy|



cyclohexyl] -benzenesulfonamide, trans N-Benzyl-N-

[4-(2,2,2-trifluoro-I-hydro)cy-I-trifluoromethyl-ethyl)-cydohexyl] -

benzenesulfonamide, 10 trans )
WIQ-%'i’?/?:/f)(g|f5?Z)‘)pyImethyI-N-[4-(2,2,2-trif|u0[qj-bydroxy-l-trifluor(}J)lgr}gﬁ‘{‘)ﬁq%Tiq5‘/?)1-61

cycl ohexyl] -benzenesulfonamide, trans Benzyl-N-(2,2,2-trifluoro-ethyl)-N-

20 LIRSy O PRGOS e s SR B Colpbunds of

-slofordmntides aefthbcdisoe PhglyippropaseREstfonic acid '

(2, ,2-trifluoro-eth%9_-é4-£?,2,2-{[g3&$oro-l- 15

hydr6&S P eSS MEtAyI-thNiy-y clbhexyl]-amide, and pharmaceutically,
acceptable salts and esters,thereof. - It will be appreciated that the
compounds of general formula (1) in't}t_]isén'vgntion may be derivatised at
functional groups to provide derivatives whigh are capable of conversion
back to the parent compound in vivo.
PCT/EP2005/013461 -12 The inventio
the manufacture of compounds of for
process comprises a) reacting a comps of formula () A FOFFLF F
x~N~H CHO) CR2R3 R4 (ll) 5 with a gompound LG-R', wherein R', R2,
R3, R4, X, m and n are as defined abgv@{ﬁ_,is hydrogen or a protecting
group and LG is a leaving group (such as e.g. |, Br, Cl, triflate, mesylate,
tosylate), or b) reacting a compound (%)deula (A

CRRY),
R* (i)

rifier relates to. a process for
I) as defined. above;. which

5 with a compound LG-R},

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

group and LG is a leaving group (such as e.g. 1, Br, Cl, triflate, mesylate, tosylate),
or

b) reacting a compound of formula (III}

10
with 2 compound LG-X-{CHy)m-(CR'R),-R%,

wherein RY, R% R%, RY, 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. triflate, mesylate, tosylate),

15 and removing the protecting group A.



| FOFFF FF 10 H~N\R (!ll) with a compound

LG-X-(CH2)m-(CRZR3),; R4 wherein R', R2, R3, R4, X, m and n are as

defined above, A is hydrogen or a protecting group, LG is a leaving group
WRUPFAS%E"Y. 1, Br, CI, or, if X is a single bond, LG can also B& T&-B2 RS

mesylate, tosylate), 15 and removing the protecting group A. WO

2006/065E7 & RETHEP2665013461 fotBulhiE heathierohasompéiiRdaod removing

fosmﬂk?p%le%tg %&eg\nqyn&ésgéﬁcmrema gt ahthe w@amwmmmm to
necess can t%ﬁ g 1(ljut u?der ndltlons we Idf%n hi ‘
ers n C ar reacnons o COm
ers SRIMEE 1 e &r S uch reactions o acorgnpo 1o rmu %can

| cdﬁ@@ﬁﬁéﬁw BeCéamédﬁmfeﬁéﬁeﬁteé&%éﬁmwgrﬁmﬁassawﬁ% By,

5 lithisfmimeisfuilyl g thyldd v iarmde: orsits sotherasesinihépesshee of.d2BU ina
b%ﬁﬁf&%@ﬂ@isa?e% @ﬁgﬁp PvEolYeRLSaaR @&?e@a{ﬁﬁ%@ﬁ D&fﬂﬁciﬁﬁ 8f a compound of -

ure. The re ) 4 ula Wi

co?ﬁ&)“u%%{g%f% gﬁ?& ?{ﬁﬁ?n rem v%g 0 tﬁgmprot ct?rj%}gﬁe
gIRReAIRGECEE fﬁleaeﬁévéaﬁ.%ecaﬁtmwaéﬁameﬁgm%|%ﬂbbmve to the-
theepenshiliskilteddnthéwmit -Suchmeslttions pliadohfpount: iibramdartyiently

10 CaLk CORMRNENIVHR B calied puLdnithe RIeseneR.of @ Rasesucdh asssg.
AR FRERE 2o s e AR IOMENIan SR TEE AR SRS emoved

tempera ure. The rotectln group Is removed using stan e
demagesé@reﬁeméﬂweem ﬁ%ﬁ?‘%ﬁSWﬁlﬁﬂﬁ@‘éﬁ{%ﬁc‘ﬁ’%@% gich as e.g. desilylation
desilylfiBAFUSIng TBAF. The present invention also relates to compounds

of formula (1) as defined above, 15 when prepared by a process as
describe’(ﬂ}at;ﬁmni'hﬁmm@lmddanés‘mrmﬂq;()h)mbﬁmmﬂmfb)chb&eﬁned above,

gﬁ)@ggs%ﬁgsggggglgﬁgpelow Unless otherwise
|nd|cated esu ents R', R2, R3, R4, R5, X, mand n are as

desc“be?h%bc%‘r’;?pé’é’ QAGA8IARRS 19 BETLEEL0 B} 38R0t fnown m me arror
as described below. Unless otherwise indicated, the substituents R*, R?, R R: R®, X, mand

i are as described above.



Preparation of derivatives in which R' is hydrogen is carried out as
described below. in scheme 1. Scheme 1 RaRaRaRa FOE-FOFF

FOFFFF-'FFFF+++F F~\FbFF CFFF NH2 NH2 NH2 NH?

“E’ g &% trans-26 Ra = PG cis-2b Ra = PG laRa=H a 2bRazPG /113461

1bRa—PG ddd RaRaRa IIIFOFFOFFOF RaFFFFFF 4R"
F F. e FErdpaxaNos of dRiiaxvan jp Wis Fid nisi ordpyasry Gaped jout as described below. -
CR2R3{&R2R3)a 1CR2R3 R4 R4 Ra 3b W = Jr PG trans-3b f trans-3a W
= HG f cis-3a Ra = HG f 3a Ra=H 5 Aniline 1a may be O-protected to Ib
(sgggegqevyith a suitable protecting group "PG" such as e.g. a triethylsilyl or
a t-butyldimethylsilyl group by treatment with a silylating agent (e.g.
triethylsiylchloride or t-butyidimethylsilyl chlorlde; respectively) in theH

[ il

H
their 22 R =

2h RMPG
jaRa=
1bRe= PG‘:-:-::i

10

13

2 copverted te.a !
gspectively, by

trans-2b R® = PG cis-2h Re = PG

d
qua
£ O F
:i':< F F
4 R
+
N
§/ \H
[CHz)m

[CRZHE)H

R
wrore pore T, smmmem
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-butyldimethylsily! 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
AcOEL). The free amines of the trans and cis isomers trans-2b and ¢is-2b may be separated

by chrormatography (step c).



ammonium salts with the deprotonated acid as counter anion. The free
amines can be obtained by basic work up (e.g. distribution between an

agueous NaOH-solution and 15 AcOEt). The free amines of the trans and

WaSEeErY trans-2b and cis-2b may be_sgparated by chrorh 5‘?5%9 13461
(step c). WO 2006/066779 PCT/EP2005/013461 -15 The introduction of
the"X-(CHRjn(CRERE) FthndletCEepdF RN o rdeinuatiesBaeaginglto
tr@éﬁx?aﬂee siscanhespalfigd suithyeneaktheumstbadsdasenhidds described

qc\?vv%-gf)o ??rttam & %Hﬁgj%a:a%b 39&%%0%@19%8'&% &W&éle RiAg8a, 2b,

bon

rans b or cis- ate 4
CHEOHCRS) i 4CRARS) R AT @gjmé 83 Felnuirtyherein
5 agentlsicn gscesnsdntz sedtadie sptesHichagh. a@@&%mewm@h@tﬁéﬁ@rt such as
TQ% us8ehadsetefRRB- @Qﬁédmsmdn@ﬁ@rdﬁ-@hiﬁimdloi(CRZR@m)m -

ﬂ%@‘ﬂ? fﬁ“?&%‘é yas ik X, vﬁ{ﬂ%&%ﬂéﬂe andonﬂm%@ﬂq Berbl 11 |

Alternative ut prefer 2Db, trans-2Db, o ate
Y%V &t pefye ﬁ%‘ﬁ AR ?iéfréeg 5@%& Ylating

grwmr(@ﬁéng (0§ IﬁaprRﬁ.@v@@e)zérgrllsegerzm@seyb@segsﬂeﬁn ,

10 alkytasions, @rﬁﬂmﬁer@ks@z@msdcmmmmeﬁemm‘faabmlﬁeecgmmp&)smce ofa
in & sseu tabl nl% 3 %agpe ?()gve?l?%gﬂ '5@'@ QME)BRM@ EWB@QW THE. To

obtaln co oun é§ trans-3b or c

CORIRS BRBOBIS2 S A 32b°6r¢6|§h?8‘?ﬁ’l§§?}b%tre eé?% C% %rar 50 28,
CI2K (G2 i (CRAR BY2R0E inedtied méseﬁh@eﬁe@cﬁidﬁi@ﬁas@&ﬂ @R’ in the
e.grQIREA: NEI%BE Nasastay merphbIre:, FoEXor C@dihyimd ShindaFor X = CO.

1530, t?ﬁ@ %P 0.3y glserhe ohipined Ry.iea r@amml@&ﬁrbdoammc
¢ Oérlh CRZR3)"-R4 ifon .
e e B e .
supfteme of EDSEDpBUE: (brotiogecpsntsmbiraipiWithor DCC (if required in

1 QMQ{WQQHZ@{qu}dﬁﬁ@ﬁﬁﬁmﬂlﬁeﬂkﬁﬁ@lﬁﬁmaﬁﬁmgthﬁf}&ora'ﬂdﬁhane
s i ﬁgggpgme % 3R0ch.1AN 30 0F CiS:ADINIIGD X CONH BaY lso e

' ytreat ent of 2a, 2b, tr ns-2b or cis-2b with gn
20.50% b e e R P q{rfrefrzé R A ARRATAN R CN-(CH)e
hy GBI X- B sirgisabverdpartddn B £ hysnons, %n%@a@é@h@ylfﬂreatiﬁem bfcpa be
2bprHiansd2y aefisil ¥ith, 2B OxiaRetor RN 3diransxdarand the
corresponding cis analogues can be obtained whenever desired or

required fram;3a ang 3 5%%%@%\6@%;%&1?{ RHRO62REYESIBR ®tained whenever
Re eszreaé!] of 1:25111% g‘mtef fing,grou é ve Soczgled QUL acg (‘%&”9 1 Removal of
co Wn stan ard roce S Suc esgl}l% %r g

25n P@W@@F@@ﬁ%% (é’ie@’aﬂlff Effér?ﬁls‘ff‘y apspdifg to commonly G standard

procedures such as described e.g. in “Protective groups in organic chemistry” by T.W.
Greene and P.G.M. Watts, 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. -
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Greene and P.G.M. Wultts, 2nd 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,

9&«3]’ alkyl-carbonyl, aryl-lower- allﬁ I , cycloalkyl- lower- gﬁéwmﬂbms‘m
cycloalkyl-carbonyl, cycloalkyl-lower-alkyl-carbonyl is carried out by one of
th&xleethdds described below in scheme 2. WO 2006/066779
PCT/EP2005/013461 -16- Scheme 2 trans-2a Re = H cis-2a Re =
trans-2b Ra = PG cis-2b Ra PG 19frfnﬁgigi ’%bRe Re FHEE dﬁ,g FO
FFFFFFF FFFFFF 2aRe=H |+ RePGHNRé—W,
HN,R 5a Re = H trans-5a R- = H cis-Sa R"'& H 5b Re = PG traiis.5b Re

= PG cis-5b R PG I k lkRaReReIIFFOFFOFFOFFm .F:
FFFF FFFFF 3aRe=H 9. h,i,j| + 30 Re=PG X~ N,RN~N,OX ~RX
F O F F o F ‘
. " N , . . F F
F F
+
HN\R1 ‘ HN\R1
frans-5a B2 = H cis-5a R? = H
trans-5b A2 = PG cis-5b A2 = PG
K
Ra
|
F O F
F +—F
F F
+
l N\Hi
CHaln ‘on) 5CH2)
tCRaﬂ‘"’)n gca R%) iCR °RY,
Rd
BhR2=PG trans-ab R = PG cis-6b Re = PG
m GaRem H trans-6a Re=H T cis-6a Re=H
Wg’hif-i Tg,h,i,i
trans-3a Rz = H cis-3a A% =}
trans-3b Re = 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 (R1),0, wherein R’ = lower-alkyl-
carbonyl, fiioro-lower-alkyl-carbonyl; cycloalkyl-carbonyl, cycloalkyl-lower-alkyl-carbonyl
in the presence of a base such as DIPEA, NEt; or N-methyimorpholine in a solvent such as
e.g. dichloromethane, THF or DMF leads to derivatives 5a, 5b, trans-5a, trans-Sb ¢is-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
combination with 1-hydroxybenzotriazole) in a suitable solvent (e.g. dichloromethane, .
THE or DMF). '
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[ 4CH2)m ICH2)m 1CH2)m I((CR2R)8 CR2R3)n CR2R3n { R RR 6b
Re = PG trans-6b Re = PG cis-6b Re = PG 6a Re = H m trans-6a Re = H

FoSis8a,Re = H19,h, 1j19,h, i1 trans-3a Re = H cis-3a Re = 'z[?E ]
trans-Sbb e = PG cis-3b Re = PG Treatment of 2a, 2b, trangf%rafl?' rggbs/%ﬁm

6s-2a or cis-2b with an acylating agent such as e.g. an acylchloride R'-CI

or an acidpaiamydyithes (CRY)@@}’WH@FEMREJ&SW@@LEWY ggﬁtﬁg@[ﬁreatment witha -
ﬂLif@iﬂ@t:@\gﬁg‘e@ﬂkéd&ﬁd’b@@ﬂw@Qaﬂiy&rﬁa;[h(hr@él,THF leading to derivatives 5a,5b, -
cycloalkyl-jowerglkyl-carbony, in fePerRanae. af A Aase Sueh ashl Rifaliyl-- .
NEtéior{’I-rrc]ue,‘thﬁFnor holine in.a solvent such as_ e.g. dichl rorﬁﬁiﬁ’
e R e
Cisrdir-(tetag- Aitesriaivety Hosiine yratblsaidalyBe edirfencoathrtresice of 2
Caraxyic Acis i cthe presRBaNGLdsypival fisptidemenpliing reafehtisygigent such
s belo C (if requiret.in ‘hinatian.wi ' G
B S o ool
or RHE W0 00T EET P LT 8 Somb M AT A gt ORAI (SO T (step )
caFbesdagruum with the Shidstogiesmy Wiﬁé@ﬁ?ﬂfé@fﬂ‘i’gﬁﬁﬂfﬁsﬁm’ of a base (e.g.
redueing AYe)) s Ueh s pigoBLid A fraobie rtB1ch asdfiH Bb|eddingeio b, with 2
des@r\/oat VES2 gev\%s %%ﬂ@?%ﬁ?%ﬁ@?ﬁ?ﬁﬁyﬁﬁ?@e% ﬁ@iﬁ%"&ﬁ%ﬁ%ﬁ}fi%@. The same .

alkyl, fluoro-lowe yl, cycloalky] (step_ h). These lattgr derivatives m

SIS Db et TESAERY B 2% Db I 5 hARe e T o &
cigrBasofacisaly hitliatu e seraiHeToF REASHEAREIS BIESHEE o 741s-5b, cis-
r?dy@iﬂgsagﬁ Rf SHEEhat B.esMaBENHS £stapel) diyyAtreativent willylamyl-lower-
aligriat SHER:- A, learasoweralitdsGh be introduced b
ar%%}\’/\r}gr;%%}ﬁﬁé C;r %&% V\tf Y:le?f Iﬁéﬁp@\vlf erein chy is ai)éeaiSF;% aeserone
gfﬁﬂ%ﬁ%ﬂ%&d&’ﬁ?‘@, 8 %s%géﬂ% * OSO2CF3 (step j).

The treat t with the alkylati [ [ '
preierﬁgﬁgo&gaéi?g aafd)e/rf\lfgggesa e,rl‘trslt?zsc-:fai'gloiddgyé pvtr?tfg%mb—mlg&)g, CO,m=1landn

= O with a strong base (e.g. lithium bis (trimethylsilyl)amide or lithium diisopropylamide)
and subsequent treatment with O, lower-alkyl-LG, aryl-lower-alkyl-LG, heterocyclyl-
lower-alkyl-LG (wherein LG is a leaving group such as e.g. Cl, Br, I, 0SOzaryl, OSO,CHs,
O80,CF) leads to derivatives 6b, trans-6b or cis-6b with R® = hydroxy, lower-alky}, aryl-
Jower-alkyl, heterocyclyl-lower-alkyl, respectively, and X = 80, CO, m =0, and n = 1. '

Derivatives 6 or trans-6b or cis-6b with X = 50, CO, m = 0 and n = 1 may also be
deprotonated with a strong base such as e.g. lithium bis (trimethylsilyl)amide or lithium
diisopropylamide and subsequently be treated with a alkylating agent “lower alkyl-1LG”
(wherein LG is a leaving group such as e.g. Cl, Br, I, O50saryl, 050;CHs, 0OS0,CF3) to
give derivatives 6, trans-6b or cis-6b with X =80, CO, m=0,n =1 and R? = lower alkyl.

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 commoﬁly
known standard procedures such as described e.g. in “Protective groups in organic
chemistry” by T.W. Greene and P.G.M. Wutts, 27 £d., 1991, N.Y. {e.g. desilylation using

tetrabutylammonium fluoride).

A large number of the compounds Cl-X-(CHy) - (CR*RY)5-R*, CHO-(CHy) -
(CR?R);-R*, LG~{CH,)rp-(CR*R*),-R* are commiercially avaitable. If not, they may be
prepared from a related commercially available starting material such as e.g. an ester
alkylOCO-(CHp) 1 -(CR?R),-R, a carboxylic acid HOCO-(CHy)m.i-(CRR)5-RY, an



10 DBU, K2CO3) or after deprotonation of 2a, 2b, trans-2a, trans-2b,
qif‘-Za, gis-Zb, with a strong base (e.g. lithium his (trimethylsilyl)amide or
thi lisgpropylamide). The same methods g-j can be usg ert
v@a‘?"%@ﬁ?g{ﬁs-\’sa, trans-3b, cis-3a, cis-3b, into 621,]6b, trans?%(gf}gg%ggg 1?461
cis-6a, cis-6b, respectively. For derivatives 5a, 5b, trans-5a, trans-5b, cis-
SalosteibHD-(ChbicH (RIR jedtfiotder i RSQ1ewer ailfpnifaaidHowO-alke)=" =
anyhtewer &5 alkoldieyalo aloddanreraliod fheedafER2gmonly known to those of the

Gmama e wrs sk e,
: : oD, rans-ob or ,.
T RSO b i 1 B - Lo ol BB 4T S pending

5 hisaftsimgtbytsil)H)andid b CRFIGR: Hisd SR By IanRdey temensubadtueatSOCk or

- reRimgid Wwith02e lneralleH-4: G g anydhlovwesaliadel 8, thetardeyiotyb2eh alcohol -

lower-alkylsLC efeimL G is a leayi ) as_g-g2h Byt e -
b BRIt ) ) o
CiSUBBAH 3 @Wa?é%?%%‘r%ﬂﬁf&?%ﬂ é{\,/%—( 2R Into a derivative
he‘taéﬁwm-w?éﬁ%\wﬁ yeispectiValy, iant iz thedemativh with I{ng fr=or using e.g.
10 Dﬁﬁ'égﬁgﬂgﬁl@oﬁ'ﬂ&ﬁ@%@@(ﬁ{tﬁ@p@&&iﬁh&ﬁaﬁ)&&‘?&u@&smg ORdaobtiintay
alsp be depratgnategd with.a strong base such as e.qg. lithium his
(trﬁ%rel}’ﬁgﬂ}sﬁlyb%a}%%e %r%?%ﬁn% 25 diisopropylamide and subsequently be

treated with a alkylating agent "lower alkylsLG" (wherej IS gileaving: z..:
group s\lj%ﬁoﬁédasé . ;C%?%?,%%ﬁ%gﬁ ﬁ“’é@&?i‘%}f%??gﬁ %%%331?1% ﬁ@;a.\%g& dation of
detivalions GHlurirR BhYELACBE AR S 00T ERIRG 28601 PUCh dpfprpete chloro
lowerhatiodic ddidns-bayitebhssGlocrtranchGa ¢ radisibbramdttiecorresponding

cis analogu_es can be obtained whenever desired or required from 3a and
153b, respgetively, by, ebrematogyaphy 3B({stemd JrRendbyel-Ghtlie-3b, cis-6a or cis-6b

oAU ) s RN s it
or GBI ERETIS AT RO O ROANIE DR e {ggpaton(s) nd
N. Mexgentpetidsifpiation gt StiyratriomundIdengectierange carred out
numbsiagf{dhe eampaunds Glop(SHRIm-{CRAR DR R4, BHDefEH2)groups in
20350(%?[1215 ¢ er}%%ztr LGAGHANGRABIGRE %ﬁﬁ@@‘%@'@#ﬁlﬁwatﬁlﬁd Hre
not, they maybe pre ared frogw a related commercially available starting
ma%t;éwgfl‘_é‘%}% (’jﬁ%‘*’é‘.{f PSP SHRYI0CO-(CH2)m_r(CRZR3)n-R4, a
carboxylic acid HOCO-(CH2)m.I-
PCT/Egzﬁb%%ﬂéﬁé?n-%@géggﬁ%%f( 3%41% 4’@&5\@‘%? ,ggzg%?ug%g&gmeptabk
SO2:k gndbsulfoitd arit HESOR(CH)th= (CRERSY YR apdpiapi¢ecid, for
stapdarg iteraliep Hosedres Gommenky Maokid ieciose wfdhe hydrobromic acid, or
25 other inorganic acids such as sulfuric acid, nitric acid, phosphoric acid etc., 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 saltis 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
30 mixture, tetrahydrofurane-water mixture) and to remove the solvent by evaporation or
Iyophilisation. 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 eg. Na-, K-, Ca- and trimethylammoniumsalt. One method to form such a salt e.g.
is by addition of 1/n equivalents ofa basic salt such as e.g. M(OH),, wherein M = metal or .
35 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.



art. A selection of three typical examples for such transformations are e.g.:
1) the tranformation of a carboxylic acid HOCO-(CH2)m_; (CR2R3)" R4
into the correspondlng 5 carboxylic acid chloride CI-CO- (CH2

W?@ (?) R4 by treatment with e.g. SQG;91_2 or POC13ina %05/013461

solvent h as e. loromet an e t|o ofana _
HO-(CH 15?1%35 AIRES A a él gﬁl@% f?,aim(lé g%%sce%tab}e n
(esgebycan Sovammiedxidation)y g)egﬁ@mﬁéf@ﬁﬁéﬁwcaﬁls@e@mgmups presentin the
HRAHRMI(E RZB A R %Qi@lﬁ.lﬁ rivative 4k (i) ot REM Réent such as.

0 obt o th rlvatl with LG usin .
m%ep?é%ggmﬁ L—# 1{:}1 pres ehos H? %rggtésyaac uoro%h%%\lltéte (BOP},N,N-
5 omamoﬁtmbewwwwuﬂ@f;@)%@dmi@ Tpeapee - nqspytcarbodﬂmtde .
I@Jttzea(\m@glerma ayoheibriebiRlxed by EaeNIdatON b taraalkene

- COmsHK
CH2=C, 3R4 ith
A PNy SO SO0 By

- d.emmt@ﬂﬁumﬁ@utusalmceﬁa@a eupsramalanb e mRIBas aingabgent of suited

' trangs 68y Gisn38 peiseRbintiBeBaccaiss rtcontinl altuhotiasial groupaiot the

t|bIe with one of the tra sgormatlons described above, this

fuﬁ%‘?o"ﬁ}ai térl} uf ?ﬁgy e éﬂ?téﬂ?y protected prior to the transformation(s)
and deprotected [%galn at a later sta & Su% rot ctlons ndthe compounds of
deprotecisHe L RE RIGPSTR AR EP AN T Y5 B 5 fitera u?sé procedures
asferesaliliBhevglins ﬂtot@cmﬁéxgt@gpsimtz@a@rbaprenﬁﬁechﬂetwdw tp ppalogous
Craene &g B MnYHi. thE&Hs 39 9tiNa¥ ovarstaaia o CRrN ARl KesRer cially
to those of ttkgart. The conversion of a compound of formula (N into a
phaARRleatitanyadEnidbie salt can be carried out by treatment of such
a compound with an inorganic acid, for example a hydrohalic acid, such
as, for example, hydrochloric acid or hydrobromic acid, or 25 other
inorganic acids such as sulfuric acid, nitric acid, phosphoric acid etc., 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
. 30 mixture, tetrah)7drofurane-water mixture) and to remove the solvent
by evaporation or lyophilisation. Compounds of formula (1) 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 trimethylammoniumsalt. One method to form such a salt e.g. is by
addition of 1/n equivalents of a basic salt such as e.g. M(OH),,, wherein M
= metal or

O



35 ammonium cation and n = number of hydroxide anions, to a solution of

the compound in a suitable solvent (e.g. ethanol, ethanol-water mixture,
“}Stggg}y furane water mixture) and to remove the solvent b g eva 082%% on ,

or yop isation. WO 2006/066779 PCT/EFZOOS/013461 R

conversion of compounds of formula (1) into pharmaceutically acceptable :

esters can beacirebabow, ehg roydreatmentdf sl tivegmirioroehydndaye been found

gr%&%d@E@%ﬁ%ﬂ@&t@ﬁ@dﬁ@w%xwm@mgamy@ﬂ@@&lqﬁ&haa@mearpha and

a ith.a ondens tin u
11 sed,
AL yam.nsgfsﬁgzs S R GBrEphate -

(B@ﬁ}nﬂamr};a@ﬁ&yﬁfﬁg@y %fﬂf(l)"dﬁﬁﬁ‘&éc é‘bﬁy ﬁpxtst}ﬁm{ore be used in-the treatment
5 etlaythpnupdmpmwa-ﬂkseiiwlwardo@rmuhw&bamwaﬁ:d) @rLXR beta agonists.
Ol.2 @k@@ﬂr&x@&@ 1116%@63’1)}7% %Ndﬂﬁl@@f@rol levels, particularly low HDL-
oS e barale QMo RIoeR I ARl 6518 hon
car &fmaceutica y accept able estets can al
prépd @ddsgﬁﬂ%%méahe@ﬁsgﬁﬂeawc%m@ S gome»s@ﬁ{lwf@lﬁn éﬂé&ﬁﬂ@sr s
withseasyitegialcot ob lsingaeogy dizeraf thehlt colmie @samgtagsemslestasm/ﬁbrosis of.

10 MERLIPRET300MEe, dﬂ&%@&ﬁ%ﬂﬁﬁihﬁf@%ﬁ@ﬁ&d%ﬁﬁ& @Iﬁacaﬂgeelaaame that have an

i len%ﬁttct]r?bgoonq] ounds,of foé’lni{éarée)r’a wellas al 'Q%Fr algab ¢ cogthe

products can pare accor Ing to analogous meth s or Accor
to %ﬁ@mﬁéage%@rfahmw@%ﬁﬁ@%@@ﬂ%%@&mﬂ%ﬁmm for
avaiatterorkdpropiythis afte A/ Q12006/066 RZOIRUE/AE PROOS 3B se forms of
Asdeseiibrg-abyenthe novel compounds of the present invention have

been found to bind to and selectively activate LXR alpha and LXR beta or

CoaCt'Vat“?hleme%l%@tﬂngMEﬁs@?@atgQQ%%Q%Q&LX&Q&P&%%%%UOM comprising a

absorptl g Lél terol is incr sed, mflamm E&r{? e}l t
atti8roR % dee e%/P RIAETETGR YbaéCﬁE Cﬁ%é‘?Feag arft s ten
and proph IaX|s of dlseases which are modula%ed ? ha and/or

LXR betal; g@B?Y%‘Eé“"S‘E}WH%‘é‘& EE AR TEAS i‘fﬁiﬁ 3% Cholesters

levbisaparticilpastiicvut Dinceholpsiaby, idielapiuctrdip setivgl substances for the
athesasciarelig/disaasasiadiabeies: pakticutosy: retuRgdipydeeagantand/or LXR
zodl%l%? ?&I ftmgg ?A&Ctﬁé{g éQH&%gdy&lWéQSﬂg{&ékzﬁ?‘mﬂéamem and/or

|sease sep5| mimat dise ch as O|I§ pancreat ISl terol, high
esterol, hig

chswgﬁgféﬁfﬁsf(ﬁ%%ea?%lmﬁ ﬁ%ﬁ‘s f,eaﬁ %fﬂ‘i@‘r
d|ﬁb@é@ﬁmeotmﬁwamidls@aéésaﬁqaﬂm#amqnﬂamhm@@gﬁ@@mﬁo@ﬁ%ﬁfrs

suah-msAlZheingics gisease, avimnedred/isapreVablecagniivéiscases, skin diseases,
colitis, pancreatitis, cholestasis of the liver, fibrosis of the liver, macular degeneration

25 and/or Alzheimer’s disease.

In another preferred embodiment, the invention relates to a method for the
therapeutic and/or prophylactic treatment of diseases which are modulated by LXR aipha
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-

30 - cholesterol, atherosclerotic diseases, diabetes, non-insulin dependent diabetes mellitus,
metabolic syndrome, dyslipidemia, sepsts, 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. -

35 The invention aléo 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



function. Moreover, the novel compounds of the present invention can be
used for treatment and prophylaxis of age-related and inherited (e.g.
WSt%ge}{ggg% disease) forms of macular degeneration. 15 The invention
REEE 50 relates to pharmaceutical gpmpositions comp?gm]éfﬁﬂw 013461
compound as defined above and a pharmaceutically acceptable carrier
antiéernad]livahtevaherinvestiondlkswisd @b iaved Cormbdasiahigh LDL-
d%ﬁ%{ﬂ@&@o@,&@vﬁm&%ﬁ@&mg@nﬁmm@@rmazﬁubﬁt@m}a&: eameﬁgh_eﬂitu_s,
as therapeutically active.substances for : .0r o
P ar e D i 2‘%2%?3%;1%%8 e
agoRRRatSAr oS AS R HpEuiRERS 2406 Litbonas fheration and/or
5 tredthentdndigrprophylaxis of increased lipid levels, increased
cholesterol levels, low HDL-cholesterol, high LDL-cholesterol,
atheroscigrotizdiseasts, diafeetoshnore nSulinepdn dededidivdielsove for the

?g%%a%%t@péﬁl@iﬂﬂgfﬁm%g%ﬂx@@Em@e &@cﬁ%ilxsplitﬁﬂjﬁﬂﬂﬁﬁ@fléﬁatment of diseases
1ISe4ses, SKin disease 111 pa re cholestasis 0 e ll
FIPOLT8 B OIE e ks ABL AR o TAsebERGEMAT et Tor e

In AR TRoB TERDGSHA SHE HREPH VRIS HRIS by dsniRtFrer forigsterel
10 thesaids titic HBW/ehplaphylaciib iDattehtof disshsesdeitiy digases, diabetes, non-
mh%&ﬂ%&&m@ﬁ%d@iea@s Iam(a{sh‘éaal%tﬁ f,gmbi&ﬁe B34 'gédffﬂxé{@éﬁm
thergpeutic and/or prophylactic treatment of increased i - s of
PR S8 T Ol PRIt Wl LI T ver, Bbrosis
chiebtsromeshlerclsaravab Alseabes ihaess Hefishsifh BSHLAmSHEs comprise 2
digbeigsumélitdsscribetbdbalie.syndrome, dyslipidemia, sepsis,
inflammatory diseases, skin diseases, colitis, pancreatitis, cholestasis of
1sthe liver, filrRsisoalthe diver.masylstisegaransidncacsl/ aicAdzhbingdeserol levels,

disease whish method somprises. agminislelnaR, Cooneund asaefinet cularly
above to a human being or'animal. E%Th%fnv ntion alsg qar;?r?ceﬁtves
uSBRYLBInpARHAS BEtRRRER! ABEVEToP e etdpaR e e v
propiylecticdneativests ofrdizd s demihictperialinpykéenyn &Rtz gt of
anghiouy bRy betairenrisis dpasticuiay fartiessherapduile amoiasulin dependent

2Opr%?alyg%cticeﬂ§a§mse§r}g fé/rv e%&pggg@%@_ PCT/EP2005/013461 21
increased Wpld evels; 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; chol"estasis of
the liver, fibrosis of the liver, macular degeneration and/or



5 Alzheimer's disease. The invention also relates to the use of compounds
as described above for the preparation of medicaments for the
therapeutic and/or prophylactic treatment of diseases which are

WR4 %‘{?867%y LXR alpha and/or LXR b@%a_gonists, particuIglﬂST/]F(%'??P%D134“51
therapeutic and/or prophylactic treatment of increased lipid levels,
increaserheliollestanplelt lenrelsiriosd bibinchdkestedetetrighe the activity of the
LR GhRlE ol AERS UG H1$33888 udi@ RS MR- dASHE Berformed assays can
o, RRae e snaianele ¥Alans, s ndemig. SeR%s:

iseas in‘diseases, colitis, pancreatitis, cholestagis of

2

theepwisofy Eifsratpraniva A AEEARIN SHEYRY HEBRC BT oM el Biochem.
5 digeagesdudizmedicaments comprise a compound as described above.

15 Prevention and/or treatment of increased lipid levels, increased ‘

cholesterahignglisn athetascleratiordiserses:sdystipideripresr ikkbetgd isrman LXR

Fh‘ﬁlgﬁfﬁ(&ﬂ?l@%ﬁd&%ﬁ9Qct@ﬁﬁ‘%%%io&r@é%:ﬁm?fwgﬁﬁ%@éaf}%rﬂieame glutathione-
INncreased lipi Vels, Increas C eslerol levels, osglerotc ala
T
ath6tdedétbtintiswarneb R bsislisriEThia. Obberrcpartithdhip fbhaninns of the
10 depgnelent 20-cinheiks IBBliwGcismapitibbirpre il dehgibedoesWPCR and then
2000/48 Jd7i%t€‘&¥é’ﬁﬁ’s%%9§/&1&%5§ma?a5m§ &%UQ\MHQJ@%SSDW%&@@J@Q analysis

out In order to detetmine the actiyity of the co un the, present

SR Bl S Y A i Sl ont A B S S e TS TR oo

in:MNiePRSIZ- U .et al. "Development of a scintillation proximity assay for

peroxisome proliferator-activated receptor gamma ligand binding domain”,

Anal Bidstiestiors 4988512572 patificativiamheih Ex Sraiss drojeiagrsre performed
15 WeEeILoRB GBI D eXRI8s e dW e ngHiumathbiR Rafpharand Pa6R ddddn

B ial expressio tor =3 ructed to sroduce glutathione-
s-?ﬁﬂ%félr%%%ieg)éﬁ‘ %gig rt%éf[};% @(‘*"i)%l]}gﬁfz)ﬁi]n&d?r%g%égghains (LBD) of human
LXR alpha (33,.164 tq 447) and human LXR beta (aa 155 to 460). To
StsHeHthts S treeportons of the 10 sequences encoding the LBDs

were amplified from fyll-Jength clones hy PCR-and then subcloned into ..

the plas it BEEHERA i BRSO VEARER ) DA SLAL AL Shaloge of 5

(WIS EPES pRbs Dl rY9%d: Fosd s Senfosrearh BNt R 8ene of
20U SAsTIMR AL EI0D30 960 3)y b SqtiOHRedgpeeisBIDy samtppuréficatiors bbund to 80 g or

GSA}:B' hE E)pr'gje%@sqﬁ:ﬁjﬁﬁé%eﬁ?ngﬁgm?égpectively, in a final volume of 50 ul by
shaking. The resulting slurry was incubated for 1 h at RT and centrifuged for 2 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.

25 100,000 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

30 (Paci{ard). Dose response curves were measured within a range of concentration from 107
Mto 107 M.

Luciferase Transcriptional Reporter Gene Assavs

Baby hamster kidney cells (BHK21 ATCC CCL10) were grown in DMEM medium
containing 10% FBS at 37°C in a 95%02:5%C0; atmosphere. Cells were seeded in 6-well
35 platesata densit)} of 10° Cells/well and then batch-transfected with either the full-length-



15 in E. soli strain BL21(pLysS),cells by standard methods (Ref: Current
Protocols in Molecular Biology, Wiley Press, edited by Ausubel et al).
Radioligand Binding Assay LXR alpha and LXR beta receptor bindi

n
“\ﬁengﬁésgg@?ed in buffer consisting of 50_ MM HEPES, pH 7.2;(:{6:?%%%/913461
NaCl, 5 mM MgCI2. For each 96-well reaction, 500 ng of 20

GEIRbOR ARttt THB hexpf GST- X RnbbtallBD dpsion proteidewessing . - -

baund 49.80.8,8Y; AQ 0,SRA heads (RpaimatiaAmehasasPectivelymiplished

final yolume of 50 L.by shaking. Th lting sl i o |

MR RS e
coneshsivlgSimbot dRrotam wwasteinpvey, slentee banistg Dejgpsinization and, .

5 contdiding thevepdntorcodtes theads' wals/reclusfieniittbisr 6O kb6 taffieghment of

RN@QEQLEQ;ZQEQ]?&%%@&IQQ&Q% %Hg‘réiﬂ%;ed witi"h 10(:? pl of phenol red-free medium

- ,2-trifluoroeti -N-|{4- -tHfiuorg-|- = P A :

TR B Lo s BTN consenration 0, 1%).
reﬁ@ﬂi@ﬁi%éﬁb‘h?é@fwﬁhef%ﬁnifﬁrlﬁ‘lt}l?@"ﬁfé%’éhé@bégafég‘f@n‘f&ﬁﬂ’&ss}lgﬁa‘ammwas
thenaeitdlativhareginhisy LocifintirgCuas aerogncticastinnifdidte aéskyslar

10 WRESAerormed 10 26l plates and ihe iamaumhOhREeRck Hganibvasminescence,
mesciired on & packard Tgokount usng ORI lIes 30-BRSAI) 08ER o
re%i)%ﬁ]sél curves were measu égWﬂ In arange o ConC%t a%on frO

100 VARAS IOhE Rreseaeraf Ade T TaNRS PRI E EUHENRRES Y, munescence
Babynbarasterkidnbyelbelts (Bddn AT @G- lof t)avebetgrowhGs DiIEMere
megdium LONRINIRG AONFRS: At 317G RiA9586R%:5% CA2 Atmosphere.
Cells were seeded in 6-well 35 plates at a density of 105 Cells/well and

15 thg’ﬁ),p&;%%%@{}ﬁf?&ﬁqw&% ?&@?ﬁﬁ@ﬁfﬁﬂd@mg&%{ gpﬁ%%@?}@%’f the above assays
PCI/EP2005/013461 -23 LXF@Iorf I-Igg{g{h-bf(tR EXPression . 111 aM to 1
pIAEMES P PR RIS &3?8‘5% g Ricefretdse thdéertie cormrol
of k¥R response elements . Transfection was. accomplished with the
Fugene.6 reagent (Roche Molecular Biochemicals) according to the )
suBgested pler shedolloBix hours fuliching weshidrefalbsnyitsd €efi¥alnepen the binding
hagygsted by trypsinization and, 5 seeded in 96-well plates at a density of
104 cells/well. After 24 hours to allow attachment of cells, the medium
was removed and replaced with 100 gl of phenol red-free med,i g
containing the:.ie bstances or con%%%ﬁ%&ﬁ&%?ﬁ% DMSOOllJ‘%[ilbﬁta Binding
concentration: 0.1%). Following incubatfon bfmid/Gells for 24 hdbes imel/l]
substances, 50 gl of the supernatant was discarded and then 50 gl of
Luciferase Constfmt-Light.Reagent (Roche g/l(()):;‘ecular. 0.07

17 1.5 1.4

20

These results have been obtained by using the foregoing test.



10 Bi_ochemicals) was added to lyse the cells and initiate the luciferase
reaction. Luminescence, as a measure of luciferase activity, was detected
in a Packard TopCount. Transcriptional activation in the presence of a

WRAWBEENce was expressed as fold-chgnge in luminescehtd’ ?&%ﬁ@f‘éﬁm

5

10

15

20

25

to that of cells incubated in the absence 0f the substance. EC50 values

. were caftulateshusing didoXhfit:irogtamtidx BhsinessS oillfionesptablesrlys can be
" 1%%'8%&%1&9&49&&5&9 ofding t-fouriiarthbave an agtvitidins asleastdne

of the ab C50 £1
PRI o TR B ﬂ‘s‘qi‘) oﬁe’iﬁ%’g Al %%gggmmny, cp
' com]‘é@d@ﬁ‘g §ﬁé\h)ét§ W@WI&MF@ amég Mmdpe ‘I&m@e capsulles

; solutions,:

L xRalpha BinsisgehXdbetaBilgding ifttarfpte Hﬁmmmlvi]esl@acﬁ{gq:mﬂm}a g.inthe -

1 ?{59{% QfQX eddoh-RhordQd§ 75%15&%1@ haveibesn oliRined &YdBing.ghix the
oregmgﬁ test WO 2006/0667, T/ERP2005 0134

9 4 The
goﬁ’?fﬁ?) y AT BPEBRNUIE ARG 11$tr?eplﬁ:pﬁarrrﬁgé%ﬁ?fééﬁrgllgfgcéeptable salts can
e used as medicamen |n the for armaceut cal reparatio
for entergf‘"pE\‘i"é‘*rH‘fétrlﬁf‘c‘?rtt féﬁ r‘h‘;i‘ﬁtl]sg11 |§ 6y Can% f%r%%sgtéré%nner -
fomncmpleb paroiytoay. Perﬁ@ntpi@lﬁm gf%éﬁﬂé’t’sb%%f&‘hf’a%?&% ed Compounds
dragreahiaidadd.q0t getatineceansliles: ephitibna|i§ epivisinsnaombination with

S“S&GF”&%”@ JGER %ﬁagb indhadorm %&PQQﬁ%ﬂ%ﬁﬁiﬁﬁﬁ@ﬁ&%@l%&n&og&t}m

he. torm of injection solutions or sus sions or q"f Ut O

toM&QIFS}‘,’@@ iR R B of TBHTE S Creams 0}‘30 8%;'1 WS Aer materials

. . Inistration
is prefefddirfhapd ghetivacontisa pﬁ&f’ﬁf&&eutlcal preparatlons can be
effected in a manner which will be familiar to any person skilled in the art

by bringisgithsdescrbedteomyroands oripinpfermuraTishareietinsybut also organic
phasrRersutically, asceptatie salls lentanalynsoembinatioa it tiothef, talc, stearic

thera %lflglgall% valuable Spbstances, Inf9.a galenigal Qg%glg@gﬂp%fggggs and hard
toge er Wﬁ% CEt‘able non-toxic, inert tZ‘U ﬁ lcall com atible

Iid
||qarépeaﬁ@9fﬁé%ﬁa¢§bl£rﬁffﬁfeaé%ffﬁ@aa & ARESERY F%m‘ %?1 I%‘ample’
Suitaistebbarile; waateriaisaarbserot-ovilst imoranid peltivky (raenians, o baisature of the

OrgRAie ingredient no carriers might, however, be required in the case of soft gelatine
capsules). Suitable carrier materials for the production of solutions and syrups are, for
example, water, polyols, sucrose, invert sugar and the like. Suitable carrier materials for
injection solutions are, for example, water, alcohols, polyols, glycerol and vegetable oils.
Suitable carrier materials for suppositories are, for example, natural or hardened oils,
waxes, fats and semi-liquid or liquid polyols. Suitable carrier materials for topical
preparations are glycerides, semi-synthetic and synthetic glycerides, hydrogenated oils,
liquid waxes, liquid paraffins, liquid fatty alcohols, sterols, polyethylene glycols and

cellulose derivatives.

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

improving agents, flavour-improving agents, salts for varying the osmotic pressure, buffer

30 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

35 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



15 carrier materials. Thus, for example, lactose, corn starch or derivatives

thereof, talc, stearic acid or its salts can be used as carrier materials for

tablets, coated tablets, dragees and hard gelatine capsules. Suitable
WO 3R rials for soft gelatine capsules.are, for example PyEGEABTE 13461

oils, waxes, fats and semi-solid and liquid-polyols (depending on the

nafare &fsikevagtivedngredienddiezeariars might, however, be required in

the case of soft gelatine . 20 capsules). Suitable carrier materials for the

productlm@ﬁ%@&ﬁ@ﬂ%;%ysﬁwﬂﬁoﬁﬁeofﬂrérﬁ&ammqmm%g@myms mg, preferably

uﬁcr |nv?rt sug ar a Og}erynlgg puitable carrier materials for injection o
o) ons%re afor e amp €, water, alcohols, polyols, glycerol and vegetable

ols. Suighle farier Malerial for SUBROSIOLRS A1s. tﬁxerwer?u{‘aw@é@

or harde RS Bhd semi- Iquid or fiquid polyols. Suitable ‘

5 caFtiey m@m%%mﬁmﬁ&m@@ B digt dHORYPSS GREBREBE - semi-synthetic
and synthetic glycerides, hydrogenated oils, liquid waxes, liquid paraffins,
liquid fatty alcohols, sterols, polyethylene glycols and cellulose
derivatives. Usual stabilizers, preservatives, wetting and emulsifying
agents, consistency- improving agents, flavour-improving agents, salts for
varying the osmotic pressure, buffer 30 substances, solubilizers,
colorants and masking agents and antioxidants come into consideration
as pharmaceutical adjuvants. The dosage of the compounds of formula |
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 35 each particular case. For adult patients a daily dosage of about Ito
2000 mg, especially about Ito 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 WO
2006/066779 PCT/EP2005/013461 -25 daily dosage units; e.g. in 1 to 3
dosage units. The. pharmaceutical preparations conveniently contain
about 1-500 mg, preferably 1-200 mg, of a compound of formula I. The
following Examples serve to illustrate the present invention in more detail.
5 They are, however, not intended to limit its scope in any manner. WO
2006/066779 PCT/EP2005/013461 -26-



Examples Abbreviations: AcOH = acetic acid, nBuLi = n-buty! lithium,
CH2C12 = dichloromethane,, DBU = 1,8- diaiabicyclo[5.4.0]Jundec-7-ene,
PEA = N-ethyldiisopropylamine, DMF = 5 dimethylformamide, EtOAc =

DI
W UE{Ete, EtOH = ethanol, Et20 = diethyl ether, heptand “ZRERE5 A4

10

]

20

25

30

i.v. = intra vacuum, MeOH = methanol, TBAF = tetrabutylammonium
flpedmlesESCL = triethylchlorosilane, TPA = trifluoroacetic acid, THE =
tetrahydrofurane, RT =room temperature. General remarks 10 All

reggtians:wete performed under argon. Example 1 trans
N-(2,2,2-trifluoro-ethyl)-N-[4-(2,2,2-trifluoro-I-hydroxy-I-trifluoromethyl-ethyl -
);fgy@[ﬁh%égﬁpqra&ﬁr}%%ﬂflogms 3;%11;519;]3'1&15,/3@@4@1509 a%@;gxg)’iﬁe&meagbmu = 1,8-
of 2-(4-amino-phenyl)-1,1,1,3,3,3- uoro-p -2-0| in 0 e
O e R S FiE 4?19%%1o#~of DR IR P

6. SimEEE ISR ST ST ARAr IR e RN a1 DU SR AL heptene
the solventweas vpartialiy exaporatédaH Gistribtitionlof iBé o radetrapatykemmonium
befwaen argidied @ﬁ&ﬁ@&%ﬁﬁl%@m@fAM@M&E&Z&aﬂm Ing@fdiiRirofurane,
coglb_i;ned or%anic gpases over Na2S04 gave 20 13 g (90%) of o

4- ,Ziﬂ?ﬁuolrl?ﬁﬁnéltrﬁylsiIanylo)cy-l-trifluoromethyl-ethyl)-phenylamine

as a colqrless qil, MS: 374 (M+H)+. 1.2 A solution of 5 g (13.4 mmol) of
4-[FBEAEIRIBFSS - triethylsilanyloxy-I-trifluoromethyl- ethyl)-phenylamine in

150 mL of AcOH was treated with 2.5 g of Pt/C (10%) and 25
hy8ifoganinetver PR aatRisE AFRSe pressure under intense stirring.

Filtration and evaporation of the solvent gave a yellow semisolid that was
didimki lbetween a 1M aqueous solution of NaOH and EtOAc. The

combined organic phases were dried over Na2S0O4 and evaporated to

yiettds § 62 Gredeibrotuetht hNmdatdg i usmasilidyy repinintriftesagmiiyl- ethyD-
thep kA Mefdehifikgavdha. 1.9 g (37%) of cis-4-(2,2,2-trifluoro-1 30
triethylsilanyloxy- 1 -trifluoromethyl- ethyl) -cyclohexylamine and ca. 1.9 g

(397%) trans-4- ‘

(2.2 SAisore e Sl 0 AR TR S s S/ BERUBHY BRopan-2-ol

as‘aTight “yellow Bir, S8 E)M+H t. S
in lg() ml, of DMF was treated with 6.3 mL (42.4 mmol) of DBU and then dropwise with
6.5 mL (38.6 mmol) of TESCL. After stirring the mixture at RT overnight the solvent was
partially evaporated i.v. Distribution of the crude mixture between a diluted aqueous
sotution of NaOH and Et;0 and drying of the combined organic phases over Na,SO, gave
13 g (90%) of 4-(2,2,2-trifluoro- 1-triethylsilanyloxy- 1-trifluoromethyl-ethyl)-phenylamine
as a colorless oil, MS: 374 (M+H)".

1.2

A solution of 5 g {13.4 mmol) of 4-(2,2,2-triflaoro-1-triethylsilanyloxy-1-trifluoromethyl-
ethyl)-phenylamine in 150 mL of AcOH was treated with 2.5 g of P/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;50, and evaporated to yield 4 g of crude product. Chromatography on silica gel with
EtOAc and then BtOAc/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)". |



WO 2006/066779 PCT/EP2005/013461 -27- 1.3 A solution of 0.71 g
(1.87 mmol) of trans 4-(2,2,2-trifluoro-I-triethylsilanyloxy-I-

trifluoromethyl-ethyl)-cyclohexylamine in 5 mL of CH2CI2 was treated with
W& 8¥PICS(3%74 mmol) of DIPEA and 0.24mL (1.87 mmol) of CT/EP2005/13461
benzenesulfonylchloride and stirred at RT 5 for 3 hrs. | Distribution of the

cnugle mixture between a diluted aqueous solution of HCl and Et20, drying

ONQ&L&&)&H%W%%@@M@%%{mzz%%lﬁngrshrqm;@wmmp1~

tSrlg_(: U[%YET%\V% 0 /tgfc Qx%igin% eai\xéeS%l% %f((%%cy@lg was treated with 0.64 mL (3.74

 tristylR pEmIONy-Andifiidr shdini-Bemgh-efbrarensifnielesdrsnd siiersd 2t BT
s agon light. yatiowaemisaliel MS: HL8uiklbelwedDlddviedalgtiomofduBgof HCl and :

mﬁ?bm 8% H‘@l%% ﬁe@o@g@rﬁ@fﬂﬂﬁ%% l)Vé@tlhme@}i@XMrbmatography on silica
trlf oro %_‘cyc ohex % I%B ufosn E@ ? gu u%frgr}/ THE

tgeaet 8 ‘ﬂ% (g m.mol) of a
1@misﬁmﬂmrnemﬂqﬁrm@mbeﬁmm@-gmlﬂ ArRedfpamisiens @ light
treated veiitisbii oM4: 33snima)) of trifluoro 15 methanesulfonlc acid

2,2,2-trifluoro-ethyl ester and then allowed to reach RT. The mixture was |
10 Stireed for 30 minat RT and then refluxed for 2 hrs. The solvent was

evapalat %Fd%s @%9%{591%%/% 19-Pa b, 0 Ill-h%@;%dltr@mghm&y% I
N O % {rib Ween & tgg%%?cge SIS @' Qfas cooled to
N Ry o6t ﬁ’gf 8%ﬁ’”%i HbHed! g? ahic “phases an

chithfGtogt tpshipbarsiticaeitvty nép&hﬁéﬁe o lgadeodipyofadiph in
th%QaTz'iénﬁe solution was warmed to -40° C, treated with 1.0 g {4.33 mmol) of trifluoro-

15 Noffduardtili %%*M)z'\i g Letifurie- biydkexlstritiugrometivt- 64 mixture
| E)Y:%?(r:% Cfér té%ﬂegfneaﬂeﬁ% atxoxgaﬁg:}dr%aﬁ Sx?dl Q)Qtzxﬁrls!qﬂg Is'olMe%t évas e(rapor)ated the
N-I[m@@rgdm#bm(bmﬁydk@fyTHFﬁg@ﬁWﬁ@ﬂqwrétmﬁxéW@ﬁ@%f Distribution
banzraesyfanamideqd2otdsMrttioNGE,3banthBt{0, 1RFingrapthetombined organic

gh as‘nglyr?g RRENY Qt ﬂh? il '4\9{9 BOEAAIB, i—gaqy-{)qf?%((w ) of

S treate

Wlt of Pt/§T i) 4% droggl %ted a a i ethyl)-
20 1 rB8g & ekt Eﬂ%%ﬁ? o % r§” f’rmu and }Qrvapgra lon 0 Y
solyenbgavie b denryiSasaistethen dghtadlawl b M 8ot

cyclohe)cyl)-1,1,1,3,3,3 30 hexafluoro-propan-2-ol as a light brown solid,
ME8x2661+H)+.

trans N-[4-(2,2,2-trifluoro-1-hydroxy-1-trifluoromethyl-ethyl}- cyclohexyi]

bemenesuifonamxde

25 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-

30 hexafluoro-propan-2-ol as a light brown solid, MS: 266 (M-+H)".

22

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 3 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.
35 and distributed between a diluted agqueous solution of HCl and Et;O. The combined

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



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 mLél 1
Wrﬂﬁ?gﬁog?ggnzenesulfonyl chloride. The gyxture was stirred 161 (P 48 4rts

distributed between a diluted aqueous solution of HCI and Et20. The

camkipecherghnin phises) weteEdfidd/ bypn haR S Quedichib é 70N ehiNvids(2,2,2- -

e‘@%@@? H@IN W 2O0RIORA (42D C TR 200345 uBamide as a pink

Séifaﬁ&g %DF}XAO{]I silica gel with EtOAc/heptane 1:1 gave 90 mg (72%)
2

trifluoro-l-hydroxy-1-trifluoromethyl-ethyl)-cyclohexyl]-benzenesulfonamide
asapink solid, MS: 404 (M-H) 2.3 5 Chromatography of 50 mg (0.12
E mmlmigﬁmﬁmgﬁag(lzf@fzi@rmlé@d-lhy@l@@)@ﬁd}l [4-(2,2,2-trifluoro-1-hydroxy-1-

trlftlztiQﬁQEH&m&le&w)}%lahw]}{i&mmeﬁuki@m|dﬁ dicsiidavgh(Baiihc/heptane
Et?@ %Ue Za%em% ji’»égﬁ G- Pl’- NG 638%hforo-1 zﬂ%pdroxy—l tr1ﬂuor0methy1—ethyl)

cis uor I hyd I trlfl rom
cy‘&Yﬁlﬁ’ ﬁw [;féﬁﬁlfglhf’gg ﬁBﬁlng O%I%I%‘ ?ﬁ]&y ns N-[4-(2,2,2- trifluoro-1-

transhiigz 1@l potifieashotiethyl) cyciohexyl benzenesulfonamide as a colorless

10 hygaxyitdrfsoromathyliethyl)-cyclohexyl]-benzenesulfonamide as a
colorless 10 semisolid, MS: 404 (M-H)'. Example 3 trans

N-Q%mé%2,2-triflu'oro-N-[4-('2,2,2-trifluoro-|-hydroxy-l-trifluoromethyl-ethy

l)- cyclohexyl]-acetamide 3A i5 A solution 017 g (78.23 mmol) of the
ac%l?ﬁ%'&%?zg ARIAQcY NN Bledi 3 ;3. 3-1iaxal oraintepaR=2igl-cthyl)-
exagffg1 50 mL of ethanol was treated with 27.2 mL (196 mmol)

of NES'She E?C?gam’l_ e(86 1 mmol) of benzaldehyde. The mixture was

stirred overnight at RT and the solvents evaporated i.v. The brown oil

obfalned was dissolved in 120 mL of DMF and treated with 8.76 mL (58.7
1smrAclofiDBY Hral 186 drophistthatreaosel oh-($aminprontorrEs b, 1,333

Themixtidre-wapsatirad forhpbrent Rl Boddisifibhied] hetweesrdwith 27.2 mL (196

saturals O?ﬁlﬁounsd%o%t}%f (%% NHAG Ge%%@deﬂpgecm%ﬁ%% ighs stlrred

obtaine e comblne organ ases o er, Na2 S%l

ryin
ev&ﬁ%ﬁ%?ﬁb?‘%@’ég%?ﬂh’\%% YRRSIRIEY i %’5 V6 8 Ogn% rand ?rea%soc]ived m
portiSrmiise WNF Zlﬁi@ré@%diwﬁh&%mmwm)ﬁfr%kéﬁ@ thes drgpyise with
20EvapsralionLnf thesolventsdistributioribetwaandddor 4 hrs at RT and distributed

between a saturated aqueous solution of NH,Cl and Et;O. The crude material obtained
after drying of the combined organic phases over Na;SO, and 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. Bvaporation of the solvent, distribution between Et,O
25 and an agueous 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-triftuoromethyl-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)".

30 3.2
A solution of 100 mg (0.28 mmol) of trans benzyl (4-(2,2,2-trifluoro-1- ‘tnethyisﬂanyloxy—
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 triflucroacetic acid -
anhydride and stirred at RT overnight. Treatment with and excess of TBAF, stirring for 30
15 min, and distribution of the mixture between diluted agueous HCl and Et;O, drying of the
combined organic phases over Na,SO4 and evaporation gave ca. 100 mg (79%) of trans N-



25 and an aqueous solution of NaOH, drying of the combined organic
phases over Na2SO4 and chromatography on silica gel with
hi%tane/EtOAc (gradient from 6:1 to 2:1) yielded 3.3 g (14%

T (2 2,2-trifluoro-1- trlethylsnanz\goxy 1- trlfluoromeﬂ‘%ﬂ‘/ Fé%ﬁ?ﬂ?/ b13461
cyclohexyl]-amine and 4.7 g (20%)

trasberezyR [4r(R, 2r3-Niflado D-tricthylsi Bitayidscyat- 1 - riffuoromethyl-ethyl)-

trifloromethylethyhzcyclobexviaminass @eligw oil, MS: 470 (M+H)'
303.2A solutlon of 100 mg (0.28 mmol) of trans

beﬂ%ﬂ\olg (2.2,2-trifluoro-I-triethylsllanyloxy-
tritlu romethyl ethyl)-cyclohexyl]-amine (example 2) in 2 mL of CH2012

S tre 1e "g (]% Lf;i(ljb 1”}{{?@2,)81 PXHﬁ'&}ﬁ‘&HW%I Is)mmo]

of rlﬁugrgg dride and stirred at RT. overni Treatment
3 Wl?ﬁ%‘ﬁ&‘é@(é@% FFBAF, stirring for 30 35 min, and distribution of the
mixture between diluted aqueous HCI and Et20, drying of the combine

it et e P e b e SR RERER
transMIMO- RAGAINEET T RETER2005 134G O oviremayred2dth 227 mg (1.0

2 lﬁ}ﬁlﬂ& %‘}NXL ‘b‘l(e%ﬂ %&Eﬁﬂ%@fcﬁéﬁﬂﬂ@ﬁ%ﬁﬁi‘éﬂﬁ@pmgmw kW) of sodium
cyclo mide as a.yellow R A0S een a

ﬁi}ﬁ?g é‘a ﬁ‘%‘%ﬂfllﬂ(‘)ro it rOXY~ Lot L?gl%rr% EEA}@J; ﬁ&gﬂk%é&lg%%

10 o]ﬁ@lﬁ@&@cﬁﬂ}%ﬂﬁﬂ@é@é&z 6‘]ﬂ¥1 mﬁ‘ 8@5%&{8‘3 phases
salivef R{A@minbebyctoitoxydpiy b sﬂ;@;@%heﬁhﬂx@pt@p’r%&#%—bwelded ca, 100 mg
(exasmpl6:1) iy mb.of EXQHMB R UEARR —Zgﬁumlﬂe@ymlﬁ}l) of
X2 ace“ aCIdceatQ 6{] %ﬁt? L 3L nd V\Qt@ 8?05” 1%6%2 % Qang -(2,2,2-
cy%‘%%%?é’h e

e mix ure was stirrea overni

et &b}@dﬂ%ﬂeﬁlﬂ&&%ﬁ%@étﬁﬁ&ﬂ? RGOS A E06 aﬂaﬁ#aiﬁster o3
15the slormbingl] diyanic phddEs over Na2S04 and chromatography on silica

gel with heptane/EtOAc 4:1 yielded ca. 100 mg (25%) of cis phenyl-

[4-E2adugitrBluoro-I-hydroxy-I-trifluoromethyl-ethyl)- cyclohexylaminol

-acetic acid ethyl ester and ca. 100 mg (25%) of trans phenyl-[4-(2,2,2-

trifW@ﬁ?NlbQNHJIONYW(2t,Qi,fﬂJQEﬂ{Rﬁ!H?YJWY&QEEMMM}eaQ&IiCyaMHexyI}-
ethyl gste as a 15 colorless oil, MS: 428 (M41}+; Example 5 trans
N- enzy [4-(2,2,2-trifluoro-I-hydroxy-1-trifluoromethyl-ethyl)-cyclohexyl]

-4 eta@tggg of 50 mg (0.11 mmol) of trans benzyl-{4- (2,2,2-trifluoro-1-triethylisilanyloxy-1-

20 trifluoromethyl- ethyl) ~cyclohexyl}-amine (example 3.1) in 1 ml of CHyCl; was treated
' with 0.1 mL of NEts, cooled to 0°C and treated with 0.14 mL (1.97 mmol) of acetyichlonde
The mixture was stirred for 30 min and distributed between a saturated aqueous solution |
of NH,Cl and Et;gO The crude material obtained after drying of the combined organic
phases over NaZSO4 and evaporanon 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,CI and Et;0, drying of the combined organic phases over Nap50y,
~evaporation of the solvent 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 Exarnpletﬁ .

trans N- benzyl -N-[4-(2,2,2-trifluoro- l-hydroxy—i -trifluoromethyl- ethyl) cyclohexyi}

benzenesulfonamide



A solution of 50 mg (0.11 mmol) of trans
benzyl-[4-(2,2,2-trifluoro-1-triethylsilanyloxy-I- 20
trlfluoromethyl ethyl)-cyclohexyl]-amine (example 3.1) in 1 mL of CH2C12

WRLL$Q5%2E with 0.1 mL of NEt3, cooledﬁp 0C and treated \‘X/‘&?{%’i‘ﬁ’mf"‘“

(1.97 mmol) of acetylchloride. The mixture was stirred for 30 min and
distributegyhetwenpla 5 dturatethsprapult SBiatiotrifbaue+a criarwaltayloxy-1-

T“ﬁ%Hgﬁgifoé%ﬁﬁ@mﬁﬁPa&mmﬁiﬁ?& 3gmmeﬁﬁga@qu@hmé{emde was
over Na eva ) ve
TI-?IEE pare trg ?G EXP (Rfjg a2 Il%ﬁl% Tl}g i t%?‘jisé?é\ﬁ%%ﬁé&m% vl)

trea and o ‘stirr for ]q
Distelstiersil B@mé%w&feata?af@c%&éaﬂ%%&&%nﬁﬁw and Et20,

drying of the combined organic phases over Na2SO4 , evaporation of the
5 solrenmtidend chromatography on silica gel with EtOAc/heptane 1:1 gave
50 mg (95%) of trans .

N-bengianiime(hyl; mmmsmmcoag@/mtﬁ%&ﬁﬁbmm -athyroxy-1-

ACyﬁlmyﬂraﬁﬂaé@iﬁ?-@&lamﬁﬂﬁﬂeﬁﬁddScous oil, MS: 398 (M+H)+. 30
Example 6 trans N-benzyl-N-

[442 ZAdEifisassl y@ﬁ%Aﬁaﬂu@rmmm)icmmwmoxy-1- -
benzg?”e?%!‘;t”%m G‘Q‘f\c’ﬁzé 98/086 . 2L IERANY 94340 e : 39 1D - thiazol-5-
wtraﬂ%fsmkwl?a%@_}2%2&%%%%%}%@%%@*?201@ 5-sulfonic acid [4-(2,2,2-

triftidiamethil-dtbyy) leydiveca ity (exaripsieyB - pradkias a yellow oil, MS: 441
be r}@)s—ulfonvlchlorlde was prepared trans N-benzyl-N-

[4- ?IZ&% 2-trifluoro-1-hydroxy-I-trifluoromethyl-ethyl)- ‘

cy%g}ggy lgbenzenesulfon-amide as a colorless oil, MS: 494 (M-H)-. 5

Exampl 7 trans 2,4-dimethyl-thiazole-5-sulfonic acid

s%HAUOf&'mh roxysk HiflyQrameihylgtybreyelohel- m@y f-1-

nalgigy o exam e rom tranﬁ -4-(2,2,2-trifluoro-I-triethylsilanylo

15trifle B%WE*WQ&[@HEW fexample 1.2) and

2,4-dimethyl-1,3-thiazol-5- 10 sulfonylchloride was prep%r?%tra S 1
2. AleiRndegy e BRI s ftBhitast i fad i Buoro- 1-ricthylsilanyloxy-1-

tr|fIutﬂ@obdsmdmyayeﬂbﬁiﬂqmmhmemyxhaeﬂ{@auy@l@hékymhitsﬂd@@stbﬁé%wldmk -4-
oil, s%@mgf%%lcg\@é%? E@Qi@rlﬁrﬂ @Qsdimethyian 1mn|iazole -4-sulfonic acid [4-(2,2,2-

ethyl-|H-imi 4-sulfq f :
trlflffbﬂgﬁ]gtr{] xP)alZ?r %%r)%}ﬂ H’lclggh?l é%l] gxﬁ luorad-vargilnidesotid, Ms

cyc alogy to example 5, from
2qrafduqadn: trlfluoro I- trlethylsnanylo)cy I-

Example 9

trans 1,2-dimethy}-1H-imidazole-4-sulfonic acid (2,2,2-trifluoro-ethyl)-{4-(2,2,2~
trifluoro-1-hydroxy-1-trifluoromethyl-ethyl)-cyclohexyl]-amide

9.1

25 In analogy to example 1.3, from trans-4-(2,2,2-trifluoro-1-triethylsitanyloxy-1-
trifiuoromethyl-ethyl)-cyclohexylamine and 1,2-dimethyl-1H-imidazole-4-
sulfonylchloride was prepared frans 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)". ' ‘

30 9.2 |
In analogy to example 1.4, from irans 1,2-dimethyl- 1H-imidazole-4-sulfonic acid {4-(2,2,2-
triﬂuoro~l-triéthyisilanyloxy—1—iriﬂuofomethyl—ethyl) ~cyclohexyl]-amide and triftluoro-
methanesulfonic acid 2,2,2-trifluoro-ethyl ester was prepared trans 1,2-dimethyl-1H-



trifluoromethyl-ethyl)-cyclohexylamine (example 1.2) and
1,2-dimethyl-1H-imidazole-4- sulfonylchloride was prepared trans
1,2-dimethyl-IH-imidazole-4-sulfonic acid [4-(2,2,2-

t?ﬁu%% £ droxy-I-trifluoromethyl- ethyl)3fyclohexyll -amide 3¢ 4} 2003/013461
off-white solid, MS: 20 424 (M+H)+. Example 9 trans |,2-dime

thﬂﬁh'ﬁlz&ilﬁid%lﬂlﬂ&x{’c&iﬂcm'E,mﬁﬂ@,&%tﬁiﬁl}}(@wkmbr{ﬂaﬁészhtﬂﬂawfb
Ry eraetg}h'%% Qmsh D sexeohexyll-praidedik, REsIBRn@og o

examp el3 ,2,2-trifluoro- I-trlethylsnanyloxy |-
tri uorom yI ethyl)-cyclohexylamine and 1,2-dimethyl-IH-imidazole-4-
?ony?c% orlde was prepared trans 1,2-dimethyl-IH-imidazole-4-sulfonic

acid ; 1.

t'riffﬁéf(}-l%- %’éﬂ%ﬁé’l‘léﬂ X Efzfor}fﬁutJ“(_)sr"cl)lrfr?etlhf/llc &ﬁw lc%lozhzeii 1%1#1)?&1 .gdmxyl

5 whitBusehienetid: e@s&é{(mﬁbﬂxy Yagiden analogy to example 1.4, from -~
trans 1,2-dimethyl-1H-imidazole-4-sulfonic acid [4-(2,2,2-
triflddro-I-triethylsilanyloxy-1-trifluoromethyl-ethyl)-cyclohexyl]-amide and
trlﬁm&nmﬂh@m&g@ms Reid12 & 2dniflLpraiethiyettbimidsplegareidonic acid [4--

aq%]z %rfﬁt%? hY'tlﬂtW%@@Qﬁ?%?ﬂ&%}l}(&EﬁW 1@4@%&}{3}1} amide (example

dazole-4-sulfonic acl

2 ?nhljarb %{h Et%féxﬁsir%ﬂ ﬁjlo%tl-iohéﬁ ml, (0 44 mmol) of DBU, stirred for 15 min and
10 t“mr@iﬂ@thxﬂ—%m&lﬁﬂe%&:mﬁ:@kwf@m%@g? aTﬁwmwmgbﬁwrm@ BpC for 4 hrs
(Mshid sk aBaenkeeiransui2«dimpifyls kbldnidat oW 4batfd Rigadittying of the

tertlﬁgmﬁng% 8182 é&ﬁ@e v rlQéfé é‘ld evaporation of the solvent gave 150 mg (95%)

h h I
Y b R PR AT s 3@.&91%#581%59 2

(2 @;@hﬂﬂﬂmﬁqwféthwmtaame&ylmﬁmmﬁ@ww Uemgisiecsradiablynlamiauid, MS:
15 (€xampler19)1) in 1 mL of DMF was treated with 0.66 mL (0.44 mmol) of

DBU, stirred for 15 min and 10 treated with 0.9 mL (0.58 mmol) of

ethyiodide. The mixture was stirred at 60 C for 4 hrs and distributed

befwesn:aSayigled ﬁ'?‘"%éo?ﬁ&‘ﬂ%sof NHAG mqﬁtﬁﬁl&@{w&%ﬁ?ﬁc acid

combine es over iﬁ‘XfAf and evaporat F(gr}'of th§ solg% 1]-amide

N m@@wawamwsa SRy HASES e ol

ethiyl b 2P THFifluotedted with an excess of TBAF and stirred for 2 hrs at RT. Distribution

20 between a saturated aqueous solution of NH,Cl and Et;O, drying of the combined organic

phases, evaporation of the solvent and column chromatography on silica gel with
EtOAc/heptane 1:1 gave 42 mg (25%) of trans 1,2-dimethyl- 1H-imidazole-4-sulfonic acid -
ethyl-[4-(2,2,2-triflucro-1-hydroxy-1-trifluoromethyl-ethyl)-cyclohexyl]-amide as a yellow
viscous oil, MS: 452 (M+H)". .

25 Example 11

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

11.1 :

In analogy to example 1.3, from trans-4- (2 2,2-triffuoro-1- trleth}flsﬁanyioxy—l—

30 trifluoromethyl-ethyl)- —cyclohexylamine (exampie 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- tne‘chylsﬂanyloxy 1- trlﬂuoromethyl ethyl)-cyclohexyl]-amide as a white sohd
‘MS: 555 (M+H)". | -



triethylsilanylo)cy-I-trifluoromethyl-ethyl)-cyclohexyl)-amide as a light

yellow liquid, MS: 15 566 (M+H)+. 10.2 A solution of 130 mg (0.23 mmol)

of trans 1,2-dimethyl-IH-imidazole-4-sulfonic acid ethyl-
W[g-2(%',61‘,5@%%%uoro-l-triethylsiIanyloxy-l-triﬁuoromethyl-ethyl)-P&}‘EfB’r’r&‘?ﬂ?13‘““1

-amide in 2 mL of THE was treated with“an excess of TBAF and stirred

fof 2ohis at RT. Distribution 20 between a saturated aqueous solution of =~

NHAG! and § %%gg@%&mfsmg | OHGRRIG PHASES. SVARRFAHAB Of4-(2,2,2-.

the,soR/en an timn_chromatography.on sili el with EtOAc/heptane
i e
ethyb-deiol@1 202-1RTLiond tekayickpatifuorbMatmilethyl) 6 M solution of nBuliin
5 -Cyclahexpil-apnade asa yalewd Wscous,aleAa vaBR1(ME K).2 2 dExafrfigliodide, -
11 frans,4-methyl-2-propyl-ihi -Rsyionip g b etween a saturated aqueous
'(4?lﬁé’,‘§?§’-¥?iﬁﬁ%r%‘5-%h§‘d$%‘3Eé{%z%%g é’n‘ig%‘ %?I%?%? -@I?ﬁ{oﬂ& |]n-arsﬁiq é?&.lq .
Insﬁhéf%ﬁ@)\f&gﬁ?ﬁ%}?fg}; AOPRE RS0 D155 %Péglﬁrf{esfgﬁﬁs’ﬁranﬁoxgﬁl
3G triflontom ettt etindiagpionessidamibet (@é&ﬁﬁﬁ@@% igiF and treated with an
2 4zdimeihyk A3 thinanibmadfesichipnde slaspreparddtisans NH,Cl and E;O, -
2,4-dimethyl-thiagole-5-sulfonic acid [4-(2; ) : vent and - .
s e B PR e e e e
R R s L G Cll e
-3 thetliyR2ApsopytionabRED mifo(d36ifrtHol) bF-{Pahg-trifluoro-1-hydroxy-1- ,
2, 4 dimetaviiiinzele) -ruienin jasieid4 {2a3dlow ofl, MS: 497 (M+H)™.
trifluoro-I-triethylsilanyloxy-I-trifluoromethyl-ethyl)-cyclohexyl]-amide in 5
mig of ThE wvas cooled to -78C and treated dropwise with 0.25 mL of a
1.6 M solution of nBuLi in 5 hexane. The solution was warmed to -30 C,

streated withsl o (112 mmol) Qisthy liedide » allowgg:inaaot RB andeitibro-1-
~refluxed for 2 hys. Distri L&?oh%'kfetw%eﬂ a B@g%a&gd agueous solution of

NH ST B HaPRE O ¢ doroaes r§anic phases over Na2S04

and evaporation of the solvent gave a residue that was_redissolved,i

THE SO RS SRRt AP RS BB Ao (222

en a
sattifatech agudobs seytiory o MluG ottty oy henol-araide (example 11.1)
comRinag.Rrganiainhasasaval-NaR SO Ruapandibeef the polperdands 2,4- :
20  dimethyl-thiazole-5-sulfonic acid (2,2,2-trifluoro-ethyl)-[4-(2,2,2-trifluoro-1-hydroxy-1-
trifluoromethyl-ethyl)-cyclohexyl]-amide as a yellow viscous oil, MS: 523 (M+H)". '

Example 13

trans 2,4-dimethyl-thiazole-5-sulfonic acid cyclopropylmethyl-{4-(2,2,2-trifluoro-1-
hydroxy-1-triflucromethyl-ethyl)-cyclohexyll-amide :

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

30 Example 14

trans 2,4—dimethylmﬂ1i§zole-S-Suifonic acid ethyl- [4-(2,2,2-trifluoro-1-hydroxy-1-
trifluoromethyl-ethyl)-cyclohexyl]-amide



chromatography on silicagel with heptane/EtOAc 2:1 yielded 20 mg (11%)

of trans 4- methyl-2-propyl-thiazole-5-sulfonic acid ethyl-

4- 262 -trifluoro-1-hydroxy-I- trifluoromethyl-ethyl)- cyclohe>}%]f -amide as a
Wikt \ﬁ/ Sh7Ms: 497 (M+H)*. Example 123135 trans /EP2005/013461

2,4-dimethyl-thiazole-5-sulfonic acid

(2R Rritifhyarceathyle (1 (B@risiiuntallshyldrostyiatole-5-sulfonic acid [4-(2,2,2-
-t Hgem Of%@a@mmnw sionexyil.AoNRen e 1?Q¥c19}ﬁ&§lp9llﬁlée/éeﬁ£ﬁmle 1.1),

tran thyl-thiazole-5-sulf ni aci

PR RIARSTOR A R o T Star G oty g (4222

(exéfinpte- mughmj1mrnﬂ@p@ome%rfé@dwéﬁ%0§éﬂi ,%TQ%FI%YSH@%W Mo
5 esiggwagrepared trans 2,4 20 dimethyl-thiazole-5-sulfonic acid

(2,2,2-trifluoro-ethyl)-[4-(2,2,2-trifluoro-I-hydroxy-I-

trifgggwtgyl-ethyl)-cyclohexyI]-amide as a yellow viscous oil, MS: 523

(M+H)+ Example 13 trans 2,4-dimethyl-thiazole-5-sulfonic acid

- Cyglon R ;h[ (@1 2T ELOr2 L AN EERXY-hydroxy-1-trifluoromethyl-ethyl)-
et

I- trlfl om t?f clohexyl]-amide 25 In analogy to example 10,
from gn g Y |me ?1211%/ |az§Fe 5-sulfonic acid [4 (2 2,2- trifluoro-

I-triethylsilan orom I eth Y, am| .
11A1 q&ﬁafb? %} épanﬁéﬂ\slﬁsg i dret Euoro tl(mm%%yloxy 1

102 4@@@@@@%@@[@)%@@% a‘é?ﬁz‘?fgf’éié W&mele 1.3) in 10 mL of THF
[4+Rs2:20tet I uprosbhydicyatbdrifloorimettty bethyl] cfcloh dkPij Liantidomén hexane.
a yﬁx O\M sy M§W4§§5Mt+ Hl@@@l%%&%%&@é with 0.43 mL (4 45 mmol) of

azole-5- sulf ic acid eth 2-triflworos1-h YA, e
t”ﬁﬁar?gmgtgw& %%WI’S(’E%FO F]{f LR %&%%&é&fggg% ed ovéfmé% An wcess of
Pd‘ﬂEW@osi@q@a@ithgwmlaﬁawéWfseéfaﬁ@ﬁlé@@“%ﬁhﬂ%?mmﬁmmn of the

152, 4rdlinaetiiyhtoiszale-hSiifoniedaidddu{2@ion of NH,Cl and Et;O, drying of the
trlf%%g L IHe XEQWL%(Y)J&F@%@@ Me ISR ey Qlﬁ'@%ﬂg@@}gﬂ)n sitica gel with

e S S S BRI .22 i

tr.fm@mww&wqmﬁwmﬁéd%%ﬂkwgyémﬁwﬁ?ﬁm@% %ﬁéﬁ&ﬁ%ﬁ% viscous
MSioMEHdda) HEXxample 15 trans
N-cyclopropylmethyl-N-[4-(2,2,2-trifluoro-I-hydroxy-I-trifluoromethyl- ethyl)

20y gehexmhigpenzenesulfonamide

trans N-ethyl-N-[4-(2,2,2-trifluorc-1-hydroxy-1-trifluoromethyl-ethyl)-cyclohexyl]-

benzenesulfonamide

In analogy to example 10, from trans N-[4-(2,2,2-trifluoro-1-triethylsilanyloxy-1-
| trifluoromethyl-ethyl}-cyclohexyl}-benzenesulfonamide (example 1.3) and ethyliodide was
25 prepared trans N-ethyl-N-[4-(2,2,2-trifluoro- 1-hydroxy-1-trifivoromethyl-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

30 17.1
In analogy to example 1.3, from trans-4- (2,2,2-trifluoro-1- trlethylsﬂanyloxy 1-
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-



A solution of 500 mg (0.89 mmol) of trans

N-[4-(2,2,2-trifluoro-I-triethylsilanyloxy-I- 10

trlfluoromethyl ethyl)-cyclohexyl]-benzenesulfonamide (exa 17gle 1. 34 in 10
WHEGPE vas cooled to -78C and treat E dropwise with O TR B

M BuLi solution in hexane. The solution'was warmed to -40C within 30
mip 2{peatdosith Grhmitil{dikaamiviolf ofr drethphediiicycloprophamide as an off-
aI ©d fo reachRJanddhes refluxgd overnight. An excess of TBAF was

ed and the mixture was stirred for an additional hour. Distribution of

th crude mixture between a saturated aqueous solution of NH4C1 and

Et20, drying of the combined or ver
an aﬂﬁj@ﬂgfbﬁﬁﬁﬁ O gﬁ&éiﬂg érgxmet 63%2(5%9 3-s?lf%omc acid
5 tréméMdyuixﬂpmpylﬁﬁemwmlz[nﬂw,gxﬁaﬁwcthﬂ ethyl}- cyclohexy amide and

hyehrord-irbuaromnethiatyb;rydehexd]dieyizere sulfpnarics frassa-chloro-1, 4

C%C'S*ﬁéy%o

Coaorly%ls{l-f %%aﬂﬂ M%ﬂﬁﬁgé%ﬂ-@z 28 &W@é 1}[;{1%’2 ,2,2-trifluoro-1-.

MR el R TR

N-{@4(2}2) 2-triElioro-I-triethylsilanyloxy-I-

trifluoromethyl-ethyl)-cyclohexyl]-benzenesulfonamide (example 1. 3) and

10 etliyhingide vas 25 prepared trans
N-ethyl-N-[4-(2,2,2-trifluoro-I-hydro)cy-I-trifluoromethyl-ethyl)
cymmmzamawmpmmqwm@eebmﬂﬁss@tms (234 (wifro-1-hydroxy-1-

(2 2,2-trifluoro-ethyl

xample e {f@?%&g@r@@oﬁ&ﬂ]@ﬂhyl -IH-pyrazole-3-sulfonic acid

4-(2,2,2-

t”fiu%rn% gorggé E@[&f'ﬁ?ﬂo%%}mb;%t%‘yémy&'%e&ﬂetﬁ ‘}lﬁ % yoﬂe B’lsxﬁfomc acid
analo example 1.3 fro s-4-(2,2,2-triflu Igg)eﬂ; y de.
i GroAetH R Gty R T UG CRIO e othylE R

15su ﬁma;xhpfrddﬂdé waPprepaddrtranshioro-1,4- dimethyl-1H- pyrazoie 3 sulfonic acid [4-

5- BL@QQthﬁt@'m%M&Ma@ﬂ&&ﬂl&o&&dfhﬂ#&t&@lﬂ{ﬁd&@@ﬂQﬁiﬁ&ﬁZﬂfo—whzte
PCT’ '%5%8015{@

2-{riiuoro-. trle]ah%%sﬁangﬁ)xy- -trifluoromethyl-ethyl)-cydohexyl]-amide as
an.o ff- wpigegamorphous solid,.MS: 528 (M+H)+. 17.2 In analogy to

examf)rfg

R SOR AR DL R R B RS ISR S b

20

25

30

from trans 5-chloro-l;4-dimethyl-1H-pyrazole-3-sulfonic acid 5

K 2

A solution of 200 mg (0.43 mmol) of trans benzyl-14-(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 agueous solution of NH,Cl and Et;0. After drying of the combined
organic phases over Na;SO4 and evaporation of the solvent, the residue was dissolved in 3.5
ml, of THP.and treated With 0.86 mL of a IM BHs-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)- cyclohe}cyl] 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-hexafluoro-propan-2-ol



trifluoro-methanesulfonic acid 2,2,2-trifluoro-ethyl ester was prepared
trans 5-chloro-1,4- dimethyl-IH-pyrazole-3-sulfonic acid
2,2, 2-trifluoro-ethyl)-[4-(2,2,2-trifluoro-I-.

L Ifluoromethyl-ethyl)-cydohex I% amide as a light ?&W"({W?/ 013461
MS:.540 ((M+H)+, 1 CI). 10 Example 18 trans
5-chlaresdydcdinastilyl it pyrazetes Besullofia 22i@-trifluoro- 1-triethylsilanyloxy-1-
Mtﬁ%k@@?o%ﬂ!l‘ﬂ %t{lg)f Mﬂe:&l lugremethylgityhicyclohexydhvadnigeditvas

analogy to ex from t{an

5 BIGHEEL ffszaf.?nﬁ%n bR SSRGS BTl 1133 hexafioro-propan2-
[442@241@19@?@1111‘{?%&%%%9%% |-trifluoromethyl-ethyl)-cyclohexyl]
-amide... 15 (example 17.1) was prepared trans

5 5¥Ehmple124-d'imethyl-lH-pyrazole-3-su|fonic acid [4-

- (2,2,2-trifluoro-I-hydroxy-I-trifluoromethyl-ethyl)-cyclohexyl]-amide an

oftradiite | sebeinglidyMtBrdpBrp@thyH) mid Oy Flelrpid 19 thenk 3-hexafluoro-propan-
2-[Atbenzyl-ethyl-amino)-cyclohexyl]-1,1,1,3,3,3-hexafluoro-propan-2-ol
20 A solution of 200 mg (0.43 mmol) of trans

?et ? |Jﬁ%%§&fﬁ% l}gl))fg %&?gt}){lﬁl'@&@)ﬂ -(2,2,2- tr1ﬁuo§o 1-triethylsilanyloxy-1-
rifluor e C oeyamleex in, 2
pyvith H%‘%%éf?éﬁfgﬁﬁw?écél f|in"li_ ofa é(tlc gcrgq?nﬁn 10 n%pﬁgarbo Ykhlonde
10$tuwmpmz@mcb¢mm3%m~éhﬁlaﬂ§%mpﬁéﬁ%éh% ’ 3,3
solsiomuat ik Eih anel B 20olades dilyivg: Gﬁﬂﬁé@dﬁiﬁmed organlc
phases over Na2S0O4 and evaporation of the solvent, the residue was
digsgl igp3.5 25 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

solygnt RupReraied s (he residue wasHrEIssaeditol bifte digndad)ithoishexyl]-

excess, of TBAF and solution was stirred for 2 frs. Evaporation of the
soRfé’Hﬁ"éﬁg‘ &%romatography on silica gel with hexane/EtOAc 4:1 gave 64
39%) of trans
e BRERT T
as taifighoyettbyl- Qybicyaishasl-aminsexEralnpib) 20d@iapionylchloride was
2- [ﬁépmayhmmﬁmlnm@ymmwﬂﬂbxb 133 Bvhexaftifororprogli-2totl) -
W, 2000100813 BB RNRIMGY oi3hitn anclogutp example 19,

fror tran [-[4-(2;2,2-trifluoro-1- tnethylsﬂanyloxy i-
trlf oro I-ethyl)-cyclohexyll-amine (example,3.1) and
proplon§ ch oride was prepared trans

22 - fbenzylpropyl-aminoleyelonex it 4,3 2 ARexRlvarspspan-2

trifluoromethyl-ethyl)-cyclohexyl}-amide.

In analogy to example 5, from trans benzyl-[4-(2,2,2-trifluoro- L-triethylsilanyloxy-1-

trifluoromethyl-ethyl)-cyclohexyl} -amine (example 3.1) and cyclopropylcarbonylchloride

was prepared trans cyclopropanecarboxylic acid benzy}‘-‘{é-(2,2,2-triﬂuoro—l—hydroxy-}-
25 friﬂuoromethyl—ethy!)'-cycléhexyl] -amide as a light vellow oil, MS: 424 (M+H)".

Example 24

trans N—c?ciopmpyhnethyl—N— [4-(2,2,2-trifluorc-1-hydroxy- 1—triﬂuoromethy1~feﬂ1yi}~ ,
cyclohexyl]-benzamide

24.1
30. A solution of 930 mg (1.73 mmol) of trans benzyl-[4-(2,2,2-triffuoro- 1-triethylsilanyloxy-
1-trifluoromethyl-ethyl}-cyclohexyl]-amine (example 3.1) in 2 mL of CH;Cl, was treated



of as a colorless oil, MS: 398 (M+H)+. 5 Example' 21 trans
2-[4-(benzy-cyclopropylmethyl-amino)-cyclohexyl]-1,1,1,3,3,3-hexafluoro-p
ropan- 2-ol In analogy to example 19, from trans )

“B)Ef‘?fﬂ f& @ 2,2-trifluoro-I- tnethylsﬂanylmgl |- . PCT/EP2005/013461
trifluoromethyl-ethyl)-cyclohexyl]-amine (example 3.1) and
cyclthrdpyidaih b nyiubilovidel PHA wad (28 pakdd- ansmol) of : :
2-[4réhprayiesopneRdmplii-amine)-exclatiexylt Rt dvédight and dlstributed o
he’é@m%%ﬁ RIRRANZ:Ql 8% SRIANESF Rl M3 3 B HI L, FRRMPIE AR phases.

trans N

beltsy-Rifs ¢35 Barifatod the &b WA BEBARAT hsyds matel potained was - -
sprofierizeivel 8 Suncd TGyt v eaitiptel rifond 2ri$H;-solution in THF and refluxed

benzyd-ids(DR2vfiv R hdrieihyistamnd@yds solution of NaOH and Et,0, drying of

riflyorol gﬁtggggggﬁ%&?@eﬁﬂmw (XTI 1) BPhe solvent gave 1 ¢ of crude

propion repare
N-BEHS JERE] 4‘3@%’?&5( RGO Hy o iR drEagstag oy 1 -triffioromethyl-
cycibliBxsiitlphopiiramiva ssyallighoiehtnsei, (Msirﬁriz (M+H)+. Example
23 20 trans cyclopropanecarboxylic acid

10benzy-[4-(2,2,2-trifluoro-I-hydroxy- I-

,trlfly @Mhﬂk@ﬂm&mf}pmwet ' | Mzserm@@élffﬁ%m 1-
enzyl-[4- ifluoro-1-trie S|a| -
tI’I f uzcc;:% ?szl%ﬁ.}él? th z H lrgﬁn &1 [ Q%e Xam}é{(el] 3’1 ne uéas dissoived in 50 mL of

SFQHéPe”eP ﬁaﬂéﬁmwaﬁémb&%@masphwc
aCI}:it%m@h-r[ée@;ﬁ@m ﬁumlwmmyanz’éevaporatmn of the solvent gave 775 mg (ca

5”'“3@09@%&%&9&&16%%%&@% a5 adightysliow eibiMBidddoxy-1-

N BTN it sl R 42 M R ety
cyclohexyl] -b enzamide 24.1 30 A solution of 930 mg (1.73 mmol) of
-traﬁé‘%enzyl-[4-(2,2,2-trif|uoro-l-triethylsiIanyloxy-
1-tAfebropmehii sta -G eiotedhgfjoarmine exeapigacthtl {d-22me orifluoro-1-
CHzieth? lasyiteatedr il ae661Hh 9 @ Td kR Y0 S mi36fwith Dfixture of
dnLTﬁﬁamoi)cﬁglﬁéEcE&m%&g’ea%h \Qtﬁ’@ ﬁ};"ﬁﬁ) @f23 mmﬂi} of NEt; and 0.02 mL
3{: 0 ropylCﬁrbﬁbeﬂgg;ﬁm%dzh?h@%}g{&rgv t%gsssttlzrrrg }{gf for %rrngh daélstnbuted
between a saturated aqueous solution of NH,Cl and Et,0. After drying of the combined
organic phases over N2,SOy and evaporation of the solvent the residue was redissolved in 2
mL of THF, treated with an excess of TBAF and distributed between a saturated aqueous
25  solution of NH4Cl and Et;O. 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] —beniamide as a white solid, MS: 424, (M+H)".

Eﬁample 25

30  trans N-cyclopropylmethyl-2-phenyl-N-[4-(2,2,2-trifluoro- 1- hydmxy-i tnﬂuﬁromerhyl—
- ethyl)- cyclohexyl}wacetamlde

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 -
phenvlacetylchloride was prepared trans N-cyclopropylmethyl-2-phenyl-N-{4-(2,2,2-

35 trifluoro-1-hydroxy-1- tr1ﬂuoromethyl ethyi) cyclohexyl] acetamide as a light brown oil,
MS: 438 (M+H)".



between a saturated aqueous solution of NH4C1 and Et20: The combined

organic phases were dried over Na2S04, and the solvent was

evaporated. The crude material obtained was 5 dissolved in 10 mL of
'YP8&1EY with 3.46 mL of a 1M BH3- -splution in THF andteHEXES G &

hrs. Distribution between a diluted aqueous solution of NaOH and Et20,

dryiRgnafidhe combined organic phases over Na2SO4 and evaporation of

the solvent gave 1 g of crude trans benzyl-cydopropylmethyl- [

4- (%chrgm%@jﬂylﬂlqmﬁ@(&tﬂuﬂﬁﬂmmﬁwll-tr1ﬂuorornethy1-ethyl)

eth%% cloneggamlc Iggyg oil, MS: 524 (M+H)t. 1024.2 1 g (ca
crude trans [-cyclopropylmethyl-[4-(2,2,2-trifluoro-I-

triethylsil: |-tri I et eth I ed
nib B g e

5hydr6§eﬂ§@w@%rhﬁrﬂ%%ﬁ8‘§bﬁgﬁé 5r ﬁH’é’P?rEFé‘ﬁE@@t?r’ﬁﬁba“ pheny
Filtcatiaofantaeyapopationedfithes swpgdwm rhg(eR 15Bxyer bfrydroxy-1-

crugeyialtR RYCPRINRY Matinded (&b Zrltifluoroidsinthylsilanyighybrown oil, MS: 440
trlfléwroirﬁ) ethyl-ethyl)- cyclohexyl] amine as a yellow ofl,.MS:434 (M+H)+

[ution of 50 m.g (0.12 mmol) of trans

cycl' oprog%Imethyl [4-(2,2,2-trifluoro-I-

trle ony 1-trifluoromethyl-ethyl)- cyclohexyl] aminein3mLofal
:2-mixture of 20 THF andé drch ar etha S treﬁ with O Plt'h B)-

100, S5 RMGIPBRIRERERG- ‘i%?n ORI GE TR e
mixtyeheay! stisrbenait Rdfdfbciﬂﬂﬂrsﬂmd dlstrlbuted between a saturated
agueous solution of NH4CI and Et20. After drying of the combined
org&nkﬁﬁb@sese@mpl‘dazs%mmamaﬁwﬁlmﬁthééé’r(réﬁtfﬁtﬁe'ﬂrwelt}e

Wa%r'i@%%@zh{ 0.2 tmgom%ﬂt%ﬁiﬁﬂwmwmﬁ@fﬁﬁﬂqﬁ@ﬂ@ and benzyl
distrigute rmatee\?rs' 5 Sa&%‘e led a %Fg%“é e?il% @,Wéﬁh@?&’ Elf%roxy-1-

Dryf i e com anic 4 and
Lghrés At ﬁeaerré/eeéheérﬁ% é%‘%I‘gg(’?W pil, MS: 454
of transHN" cyclopropylmethyl N-
[4-(2,2,2-trifluoro-1-hydroxy-1-trifluoromethyl-ethyl)-
cyclohexyld-penzamide as a white solid, MS: 424, (M+H)+. Example 25 30
trans

N- Crﬁewenym@tw Rap (2, Bydrisitiuproh kit Hoiriflueropakhexyl} -

yl- ty) I de Im analogy to example 24.3, from trans
P S o N

cycldprdpylme
trlet |Ianyloxy I-trifluoromethyl-ethyl)-cyclohexyl]-amine (example 24.2)
% enylacetylchloride was prepared trans

N Cg}ﬁg%@ypﬁé@ﬂmiﬁﬁéwm [QI Vatrd syctopropylmethyl- {4-(2,2,2-trifluoro-1-
triethylsilanyloxy-1-trifluoromethyl-ethyl)-cyclohexylj-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
25 hrs and distributed between a saturated aqueous solution of NH,Cl and Et;O. Drying of the
combined organic phases over Na;50y, evaporation of the solvent and column
chromatography on silica gel with heptane/EtOAc 1:1 gave 52 mg {49%) of (rac) trans 2-
{cyclopropylmethyl-[4-(2,2,2-trifluoro- 1-triethylsilanyloxy- 1-trifluoromethyl-ethyl)-
cyclohexyl]-amino}-1-phenyl-ethanol as a colorless oil, MS: 554 (M+H)".

30 28.2
In analogy to exampie 10.2, from {rac trans 2- {cyciopro;aylmethyl [4-(2,2,2-trifluoro-1-
triethylsilanyloxy-1-trifluoromethyl-ethyl)-cyclohexyl]-amino}-1-phenyl-ethanol was |



35 trifluoro-1-hydroxy-I-trifluoromethyl-ethyl)-cyclohexyl]-acetamide as a
Iight brown oil, MS: 438 (M+H)+. WO 2006/066779 PCT/EP2005/013461
7- Exam Ie 26 trans cyclopropylmethyl- [4-(2,2;

“?l"f?ﬂf’{g?g -hydroxy-I-trifluoromethyl-ethy})- cyclohexyl]- -carbaF ARy 13461

5

10

15

20

235

phenyl ester In analogy to example 24.3, rom trans
cysigpeay g thyld{4-(2, 2 2-lsihaprim Shyiehyigianyldxyhenyl-ethyl)- -amino}- ..
- tr%‘i’&[@:@?tw'ﬁﬁ?%@@&ﬁﬂ:@%@&ﬁ@m%% R»}[ﬂaﬂlmaeym (MH)”

chloroformate was prepared trans

cy. |08{01E)ﬁ£‘ethyl [4-(2,2,2-trifluoro-I-hydro)Cy-I-
triffuoromethyl ethyl) cyclohexyll-carbamic acid phenyl ester as a Ilght

brown H)+

e e T A
cy@%ﬁhé&?‘l]déarbamlc acid benzyl ester In analogy to example 24.3, from

trans cyclopropylmethyl-[4-(2,2,2-trifluoro-I-
tridthlvIsilanylo).cy-I-trifluoromethyl-ethyl)-cyclohexyl], amine (example
24ir2)u@dl§’gb@d5‘é¥in€gﬂk)Iﬂfofmﬁfl@cAﬂ&i$ -(r@patreddoans -triethylsilanyloxy-1- :
cy l%BE)C%B)ﬂ [‘X @h&;‘ﬁ%ﬁlé glycgﬁ%}ﬂ}]h%%thanesulfonylchlonde was prepared
triffuoromethy ethy do e i&i]l ,}C]arb%%.lﬂciau? beqz%lﬁgto% asa lge% 1)-

brE@ BAARE 4@4 Tac) YR

2- wcgewwﬁmp%mh#ezqwmy@p%m%%%mo] -cyclohexyl}- -
1,1,1,3,3,3-hexafluoro-propan-2-ol 20 28.1 A solution of 100 mg (0.23
midel) of trans cyclopropylmethyl-[4-(2,2,2-trifluoro-I-

t”@Mﬁ!@g%’d@éyahfplkﬂWEQMW&&MBWN@@@ME-amiﬁeoﬁexammmﬁﬂia)yioxy—1—
n 81%11@}‘0%2 {8 t?h”;!’ 5”%?/ E‘Eﬁ&’}{m‘&% {RQ Qeaﬁ'éﬁrﬁ%)s anzyl N-14-(2,2,2-

lithiumper fate and f rac Iet lenox
THEifHREArE Wégcgﬁfrﬂemﬂug@ga%%&%’ SRR *‘d"‘ght brown..
diggritn0dd: BaowderE s saturated aqueous solutlon of NH4C1 and Et20.

Drying of the combined organic phases over Na2S04, evaporation of the
solenrtpiadeolumn chromatography on silica gel with heptane/EtOAc 1:1
gave 52 mg (49%) of (rac) trans 2- {cyclopropylmethyl-

[4-(Zads BdrQuOL:; B thifl adasdduy-INt M eoeifiybetiylydroxy- Ir-triﬂuoromethyi-
ethyl)-cyclohexyl]-sulfonamide

30.1

A solution of 200 mg (0.37 mmol) of trans benzyl-N-[4-(2,2,2-trifluoro-1-
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 2 IM lithium-bis-
(trimethylsilyljamide-solution in THF. The mixture was warmed to -40° C, treated with
609 mg (2.6 mmol) of trifluoro-methanesulfonic acid 2,2,2-triffuoro-ethyl ester and
allowed to reach RT. After 4 hours of refluxing, the mixture was cooled to RT and
distributed between a saturated aquéous solution of NH,Cl and Et,O. The combined
organic phases were dried over Na,SO; 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- tnethylsﬂanyloxy 1-trifluoromethyl-ethyl}-cyclohexyl]:

30 sulfonamide as a light yellow oil, MS: 614 (M-H)".

30.2 ,
In analogy to example 10.2, from frans benzy1~Nf{2,2,2~triﬂuoro—ethyl)— N-[4-(2,2,2-
‘trifluoro-1-triethylsilanyloxy- 1-triflucromethyl-ethyl)-cyclohexyl] -sulfonamide was



cyclohexyi]-amino}-1-phenyl-ethanol as a colorless oil, MS: 554 (M+H)+.
30 28.2 In analogy to example 10.2, from (rac) trans

_ clopropylmethyl-[4-(2,2,2-trifluoro-I-
“t?é?ﬁ g#y)/loxy I-trifluoromethyl-ethyl)-cydohexyl] PCT/EP2005/013461

-amino}-1-phenyl-ethanol was WO 2006/066779 PCT/EP2005/013461
-38rprepdreahiraa)AtaNs(2,2,2- trifluoro-ethyl) <N-{4-(2,2,2-trifluoro-1-hydroxy-1-

2- {‘}f{&é(&!%&ﬂ?ﬁlm‘?ﬁ‘X%%ﬁwmwrf%z%ﬁaylaemy&fm&%m, MS: 502 (M+H)". |
cyclohexyl}-1,1,1,3,3,3-hexafluoro-propan-2-ol, light yellow semisolid, MS: N
44@X£M+H Example 29 trans

Benzﬁ N- 4 (2,2,2- trlfluoro 1-hydroxy-1- trlfluoromethyl ethyl)- cyclohexyl]
ulf nam| ana
rac r(‘flé [%efr etk gyn& ac1§ @@% %r%l&gqg]ethyl) [4-(2,2,2-trifluoro-1- -

trans 4 et yIS|

OXY-J-
5trlhﬁfé¥8ﬁe‘rﬁﬁﬂé‘ﬂ’ﬁﬂ‘)“€% e é‘e&ﬁ{l ﬁﬁ%ﬁﬁllmethanesulfonylchlorlde ‘

was prepared trans
berzyl-N-[4-(2,2,2-trifluoro-I-triethylsilanyloxy-I-trifluoromethyl-ethyl) 10

Cyﬁl @&&&yﬁi Sufenanitiel asrac)plibmsolidn MSNH34 N2 HBIRGR In

b % l? tl‘x@h?orgﬁﬁﬁ rl)- ciohexyl ]-sulfonamide (example 30.1) in 2
trﬁ%i) Y -g% a%ﬂ%) it uorc}_&!-glal IaytlliSI ?Wtﬁg wise with 0.42 ré)L of a 1M lithium-bis-

Yohexytl su Fonaml was prepared trans
10 beﬁzmnglb@de solutmn in THF and allowed to reach -40°. After addxtion of 0.13 mL

trlf(lQrﬁﬂnhr%ﬁgd-‘elnﬁﬂﬁuﬂmﬁﬁ&myh&&wh)&sydaﬂl exil-dutiopdrhidendshigtributed
ligRLrQND- sa]n?rgclémz ué?&\.{%ﬁ@ NE@mple @Q@rqﬂﬁ: combined organic phases

.Benzyl- '( 2, 2 fI eth 4-(2,2,2-rifluoro; -hyd
oy A IRES D SLHOHRASE S0 S S0 Satot SO0 b
mﬁr@l:))@:fcwahgab Sqtﬁ\qmr,grué@ggaﬁa'ﬁ&%,?ozltnﬁuoro ethyl -14-(2,2,2-tn1 uoro I-

1strietistlsifaiwddisys-1riftifremathiddettiyi)) eyclohexylMsulforramlgdiyesdionpid, MS: 648
29(3‘)[ IRgg, mL of TI-IF was cooled to -78C and treated dropwise with a 0.4
mL of a IM lithium-bis- (trimethylsilyl)amide-solution in THF. The mixture
w v&armed to -40 C, treated with 609 mg (2.6 mmol) of

trifluor
o 104 T 28 1 2 o
d.smﬂumdmhmbeﬁné)mmmihqm serthrswloraiTstadanth @bl ofa 2 M
20T h&IEOMPBIBSdtion in MeOH. Distribution between a saturated aqueous solution of NH,Cl
and Et,O and column chromatography with heptane/EtOAc 2:1 gave 18 mg (73%) of (rac)
trans 1-phenyl-ethanesulfonic acid {2;2,2-trifluoro-ethyl)-(4-(2,2,2-trifluoro-1-hydroxy-1-
trifluoramethyl-ethyl)-cyclohexyl]-amide, colorless oil, MS: 514 (M-H)".

Example 32

25  trans 2-phenyl-propane-2-sulfonic acid (2,2,2-triﬂu0ro—eﬂly1)-{4-(2,2,2—triﬁuoro-1—
hydroxy-1-triflucromethyl-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 2 IM

30  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, aliowed to reach RT and then refluxed
for 4 hrs. Distribution of the mixture betwaen a saturated aqueous solution of NH,Cl and
Et;O, drymg of the combined orgamc phases over Na,SO; 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

35 solution of NaOMe. Distribution of this solution between a saturated aqueous solution of



organic phases were dried over Na2S0O4 and the solvent was evaporated.
Chromatography on silica gel with heptane/EtOAc 9:1 gave 140 mg
610/% of trans benzyl-N-(2,2,2-trifluoro- ethyl)-

fﬂ“ 2% 3 2krifluoro-I- -triethylsilanyloxy-I-trif Horomethyl ethyﬁ%v&mg%y?f%l
30 sulfonamide as a light yellow oil, MS: 614 (M-H)-. 30.2 In analogy to

exanplel LA HAirans bee zyky: (2 RoPetrifluphasethyty- We{30(2 2poration and .

t”“‘éSfo’ﬁa]ﬁgh‘?ﬂ?XL%l\lg%@gX Adiifuorpmetiayrgth %@b@@é@e 6 mg (7%) of trans 2- -

-sulf e was

06/0 9P T/EP2 )
trarfRPHEARAORPS 3 2“&%1}16?632 S 0r[j%l o6l %%GB g% %gdmxy I
tnf|mnfbmm&eﬂmﬂ)yéw@h@ﬁy}]ﬂsmmla§ areMhesfdd nlfg

MS:502 (M+H)+.. Example 31 (rac) trans 1'phenyl-ethanesulfonic acid

62, Z2atrifilecid-ethyl)-[4-(2,2,2-trifluoro-I- 5
hydroxy-I-trifluoromethyl-ethyl)-cyclohexyl]-amide 31.1 A solution of 128

mg (.2 amol)-digtengtetnmesMiddiq s 22Afkaoi8yoro-ethyl)-[4-(2,2,2-trifluoro-1-

triethyisil MI%M%Q{Q@ hethwhendphexyl-sulfonamide (example
30. Eyln Z%JmL of THE was cgéclahlzld%ga 78C and treated dropwise with 0.42

mL ef & N Lt %&&%M}@f%@m@m&ewmmwwgaﬁm N-{4-(22.2-
allowed to reach -4 rad |t| of 0. “Efﬁ‘ L ﬂg 1 do ofi cuifonamide (example
ioddFALtREE TH th"( e‘WS’ d)aci Uing 4 Rrs-an iRl na
betwBdhia @étmh@aﬁum@em%ﬁ%mﬂ%mﬁm&@ L pR mphsefuton
organicphasesimetsldigdaieriNaRSOhand:theesolvelivwaktevegsbreaed” C within
tg ZL%J : f m%&?@%ﬁ% 6@@%@@%@% Linhgnybeshanesuonigracidvas stirred
rl riflu

trletﬂyf§ I?)‘}%)}lgisfﬂgﬁg %ﬁgfﬁ e&‘iﬂ!uézr%? FEG zlaalndhgtzO The

yellowdiiynid Sr6ud- PRt Ma)e igd p\vg @ opfent was evaporated The
12, 2r@sl&ﬂélWé@-@ﬁ%ﬁ%n{&wﬂuﬁd&ﬁﬁﬂemﬂsﬂé@ﬁbﬂf/d-2M sblution of NaOME in

tr'f'ugg hylaiv z)%?kme;ay&u%mﬁ&mw%wa@@@@geam& Q2H,Cl and
mL o M 20 NaOMe- tion in Me H. Distr gap betw
d

Satu?éq@ddg&&ééﬁglgm Nﬁﬂ)&ﬁp jases pysNaz %Fv%}i)oratzon and column .
chrmhmogﬂawbvuﬂnhépmmbhe@tzrr@@wé% g eyt e O tiaRg trans 12
1-phg Mls@)‘?héﬂﬁﬁékimwﬁlaﬁdi(m 2-tiflucre-aty))l) [4-(2,2,2-trifluoro-1-hydroxy-1-

s (%a%@o%ﬂké% Q?}"l rgmethy aiinds eusiohesyibamider)

colorless oil, MS' 514

Example 34

(rac) trans 3»(2—pheny1~2-{{2,2,2-txiﬁuor0~ethyl)—[4—(2,2,2-triﬂu0ro— 1-hydroxy-1-
 triflnoromethyl-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 triefhylsﬂanyicxy-1-triﬂueromethyl—ethyi)wcyc:iohe}:y}]~ 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} sulfamoyl} -ethyl}-benzoic acid methyl ester, colorless oil, MS: 648 (M-H)".

Example 35

30 cis N~Et11yi-N— [4—(2,2,2~triﬂu0ro-l-hydrcxy-1—gdﬂuoromethyi-athyl)~cyclohexy1] -

benzenesulfonamide

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



Example 32 25 trans 2-phenyl-propane-2-sulfonic acid
(2,2,2-trifluoro-ethyl)-[4-(2,2,2-trifluoro-I- hydroxy- |
-trlfluoromethyl ethyl)-cyclohexyl] -amide A solution of 100 m 1(

Wrﬂﬁ%ff Gl phenyl-ethanesulfonic acid (2, 24 -trifluoro-ethyl)- ? ”EPZ%S/OIM&
4-(2,2,2-trifluoro- I-triethylsilanylo)cy- I-triffluoromethyl-ethyl)-cyclohexyl]
-amigguiesample-ahil)-y JdiEWasicooleahipl/80 anddrepied diapvdse,2,2-.
with t
T el e
ioddhié ?‘?éogﬂ%ée%l?o RT and then refluxed for 4 hrs.
Distribution of the mixture between a saturated aqueous solution of
NH#4E# and Et20, drying of the combined organic phases over Na2S04
andlevaplrgtiorofitipt: J6Ment gatle|4-feSidueitharwdsdigsphiedyie:g rhl

of Me@bbRRskirea Elr 1@?@@5&‘,‘% oA Nbs3DrsRutian of Mﬁide was prepafed cis

E’Aifé%“ég%ﬁféﬁfgp Sopiasns SWE"?%T%%E@S kg{t."ﬁ%@“’ t}%@?
ﬂ@@‘ﬁfﬁ%’iﬁ‘%ﬁ%éé§8%‘ﬁﬁ%f%‘@*&o\%§ﬁ rASd 3 EBlumn

chromatography on silica gel with CH2CI2/heptane 1:2 gave 6 mg (7%) of
trans 2- phenyl-propane- 2 -sulfonic acid (2,2,2-trifluoro-ethyl)-
[4-(2,2,2-trifluoro-I-hydroxy-1- trifluoromethyl-ethyl)-cyclohexyl]-amide as a
white gum, MS: 528 (M-H)'. 5 Example 33 (rac) trans
1,2-diphenyl-ethanesulfonic acid (2,2,2-trifluoro-ethyl)-[4-(2,2,2-trifluoro-I-
hydroxy- | -trifluoromethyl-ethyl)-cyclohexyl] -amide A solution of 50 mg
(0.08 mmol) of trans benzyl-N-(2,2,2-trifluoro-ethyl)- N-[4-(2,2,2-
trifluoro-I-triethylsilanyloxy-I-trifluoromethyl-ethyl)-cyclohexyl]- sulfonamide
(example 10 30.1) in 0.5 mL of THE was cooled to -78C and treated with
0.11 mL of a 1M solution lithium bis(trimethylsilyl)amide in THF. The
mixture was allowed to reach ca -5C within 30 min and treated with 0.11
mL (0.1 mmol) of benzylbromide. The mixture was stirred overnight and
distributed between diluted aqueous solution of HCI and Et20. The
combined organic phases were dried over Na2S0O4 and the solvent was
evaporated. The 15 residue was redissolved inMeOH and treated with GS
-ML of a 2M solution'ofNaOMe in MeOH. Distribution of this solution
between a saturated aqueous solution of NH4Cl and Et20, drying of the
combined organic phases over Na2S04, evaporation and column
chromatography on silica gel with heptane/EtOAc 4:1 gave 50 mg (76%)
of (rac) trans 1,2-



diphenyl-ethanesulforiic acid (2,2,2-trifluoro-ethyl)
-[4-(2,2,2-trifluoro-1-hydroxy-I 20 trifluoromethyl-ethyl)-cyclohexyl]-amide
as a colorless foam, MS: 590 (M-H)'. Example 34 (rac) trans .

W8 (BRERVE-2-((2,2,2-trifluoro-ethyl)-[4-(2,2,2-trifluoro-I-hydr8ky FF 2005013461
trifluoromethyl-ethyl)-cyclohexyl]-sulfamoyl}-ethyl)-benzoic acid methyl
estalxlinphalogy to example 33, from benzyl-N-(2,2,2-trifluoro-ethyl)-
N-[4-(2,2,2-trifluoro-1- 25 . o
triethylsilapylexydrafitscenetivhathyh: eybicriaxizeditonamide: (exaniplered in a
30.%}33@% Jnet 1;ﬁl{;lgﬁ(ggomomethyl)benzoate instead of benzylbromide
was prepare% rac) trans 3-(2-

phen gl;%c-i{((%tsz,2-trifluoro-ethyl)-[4-(2,2,2-trif|uoro-l-hydrox¥s;\ar tablet |

I-triffttdromethyl-ethyl)- cyclohexyl]-sulfamoyl}-ethyl)-benzoéic acid methyl

ester, colorless oil, MS: 648 (M-H)-. Example 35 30 cis L

N-E e)llT-l [4- 2,2,2-trif|uoro-l-hydroxy-l-trifluoromethyl-ethyl?-c clohe%lg o

ben&Eax gads @) In analogy to example 1.3, from Qigmg O mg

4-(2)2i2rétiffunibdeteiiylsilanyloxy-1 WO 2006/066779 23.5mg  43.5mg

PCTﬁ%@%@Q@(Q&@s%l -41 trifluoromethyl-ethyl)-cyclohexylamingdexampieng -

1:2) was,prepared cis N-[4-(2,2,2 trifluoro- ‘

I-trieltyé‘)ﬂg ﬁﬁigl%gw-l-triﬂuoromethyl-ethyl)-cyclohexyl]-benze}}zéssfﬁ nan%%%mg

as SeblsAeesGistgat18 (M-H) 35.2 5 In analogy to exampl&#0, from® ™8

cis N4k 252 2-riflugro-i-triethylsilanyloxy-1- 1.5 mg 4.5 mg
trifIugggmgtmg@myl)-cyclohexyl]-benzenesulfonamide and sitydindide sgasmg

prepﬁied cis,
N-ethyl- -fﬁ-(Z,Z,2-trif|uoro-1-hydroxy-l-trifluoromethyl-ethyl -cycloheX}gé
- befizelesmFERRMERESANSE yellow viscous oil, MS: 434 %I@Imﬁ. wo’ M8
2000/866T AR GTERD005/013461 -42- Example A Film coBmgabletd -6 mg

contaifing the following ingredients can be manufactured in 83 mg 2.6mg

con ?gglg%%er?}geﬁggj Ingredients. Per tablet Kernel: 0.8 mg 1.6 mg
Titan dioxide 0.8 mg 1.6 mg

5 The active ingredient is sieved and mixed with microcristalline cellulose and the

mixture is granulated with a solution of polyvinylpyrrolidon in water. The granulate is
mixed with sodium starch glycolate and magesiumstearate and compressed to yield kernels
of 120 or 350 mg respectively. The kernels are lacquered with an aqueous solution /

suspension of the above mentioned film coat.

i0



Compound of formula (1) 10.0 mg 200.0 mg Microcrystalline cellulose

23.5mg 43.5 mg Lactose hydrous 60.0 mg 70.0 mg Povidone K30 12.5

mg 15:0 mg Sodium starch glycolate 12.5 mg 17.0 mg Magnesium ,
W&g&‘}g{’éf’i, mg 4.5 mg (Kernel Weight) 12&0 mg 350.0 mE%ﬁﬁﬁ@é@&m

Hydroxypropyl methyl cellulose 3.5 mg 7.0 mg 'Polyethylene glycol 6000

0.8 rﬁﬁamf% %19 Talc 1.3 mg 2.6 mg Iron oxyde (yellow) 0.8 mg 1.6 mg

Titan dioxide 0.8 mg 1.6 mg 5 The active ingredient is sieved and mixed

with microdristatiie ceningtbntpine i bngretiongr amulmethwithceusalation -

of palywiaytpysdhdandn water. The granulate is mixed with sodium starch

glycolate and magesiumstearate and compressed to yield kernels of 120

or 33peksgieBEectively. The kernels are lacquered with an aqueous Per.capsule

solution suspension of the above mentioned film coat. 10 WO

20061066 aa P& T/ERAQ0H/013461 -43- Example B Capsules containifith mg -

the fBIIq:Wing- ingredients can be manufactured in a conventional manner;

|ngre8.°e%%es Per capsule Compound of formula (I) 25.0 mg Lactose 1568 ™8

mg Maizesstalch 20.0 mg, Talc 5.0 mg 5 The components are sievedg.0 mg .

and mixed and filled into capsules of size 2. Example C Injection solutiog18]r'n

can have the following composition: Vg

5 The components are sieved and mixed and filled into capsules of size 2.

Example C

Injection solutions can have the following composition:

Compound of formula (I) A 3.0 mg
Polyethylene Glycol 400 150.0 mg
Acetic Acid q.s. ad pH 5.0
Water for injection solutions : ad 1.0 mi

10 The active ingredient is disso,lvedlin a mixture of Polyethylene Glycol 400 and water

for in'jection. (par‘t}. The pH is adjusted to 5.0 by Acetic Acid. The volume is adjusted to 1.0
ml by addition of the residual amount of water. The solution is filtered, filied into vials
using an appropriate overage and sterilized.



Compound of formula (I) 3.0 mg Polyethylene Glycol 400 150.0 mg

Acetic Acid g.s. ad pH 5.0 Water for injection solutions ad 1.0 nil 10 The
Wac:tiovoe/in r7edient is dissolved in a mixture of Polyethylene Gl}éycol 400 and

WAL ir%jectionr(part). The pH is adjustéed to 5.0 by Aceti REEHg13461

voléugawe [ eeHIjusted to 1.0 ml by addition of the residual amount of water.

Thé& Solttion is filtered, filled into vials using an appropriate overage and

sterilized WO 2006/066779 44 PCT/EP2005/013461 ,Example D Soft . .. .

qelatin cABUREE B RNt BTG TH GRS B o s red m

in aoeBHERMORERAfahner: Capsule contents Compound of formula (1) 5.0

mg Yellow wax 8.0 mg Hydrogenated Soya bean oil 8.0 mg Partially

hyd@agekatedtgignt oils 34.0 mg Soya bean oil 110.0 mg Weight of

capsule contents 165.0 mg Gelatin capsule Gelatin 75.0 mg Glycerol 85

% 82MApognKeifom88a81) mg (dry matter) Titan dioxide 0.4 ing Iron Gxides

yehawl,4ymg 5 The active ingredient is dissolved in a warm melting of theg

other ingredients and the mixture is filled into soft gelatin capsules of
rﬁ%%r%ﬁ%ga&gegafﬁeﬁ’eﬁlsqﬂ gelatin capsules are treated according8 o e

thePasimldrstederas o boil6/066779 45 PCT/EP2005/013461 . 330 mg

Ex&oyplecknSéchets containing the following ingredients can be 110.0 mg

magrfartird R comvantional. manner: 165.0 mg

Gelatin capsule - o
Gelatin 75.0 mg

Glycerol 85 % . 32.0mg
Karion 83 8.0 mg (dry matter)
Titan dioxide 0.4ng
Iron oxide yellow 1.1 mg
5 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.



Compound of formula (1) 50.0 mg. Lactose, fine powder 1015.0 mg
Microcristalline cellulose (AVICEL PH 102) 1400.0 mg Sodium
carboxymethyl cellulose 14.0 mg Polyvinylpyrrolidon K 30 10.0 m

Wﬂﬁ%%é%ﬁ]ﬂ?stearate 10.0 mg Flavoring ad#litives 1.0 mg 5 Thd’ 55%})3/ 013461
ingredient is mixed with lactose, microcristalline cellulose and sodium
cagﬁiﬁﬂ}ﬂ?e yl cellulose and granulated with a mixture of

polyvinylpyrrolidon in watey. e granulate is mixed with : o
e B AR T R ARG e Kb ugonventionsl
W@20867/066779 46 PCT/EP20051013461 Claims: 1. Compounds of
formula () FOHF FF F XR CH 2)M "CRZR3 Q IIR (g) wherein 5 R'is
hydrageayieivé fatylafilioro-lower-alkyl, lower-alkyl-carbonyl, 50.0 mg
flugradQwer{e asudegarbonyl, aryl-lower-alkyl, cycloalkyl-lower-alkyln15.0 mg
cycloalk I-.c%{ggn l.or ¢ é i‘ll&\q -alkyl-carbonyl; R2 is hydro (
Iov?/\éi]!rgg?é/ S;t |%‘>1/%L\f/?\/ﬁeor§%f 3/? %gy - ovﬁeﬁr@alkyl, heterocyclyl-lower-algkqubgr{ e
lowodBIRbSAFRATEBANY. FHHPSH X is not a single bond, or, if X is a sifgid ™8
boidiavidyipys-oliddh R30can also be hydroxy; R' is aryl or heterocychg:© mg

Magnesiamstearate 10.0 mg
Flavoring additives 1.0 mg
5 The active ingredient is mixed with lactose, microcristalline cellulose and sodium

carboxymethy! cellulose and granulated with a mixture of polyvinylpyrrolidon in water. -
The granulate is mixed with magnesiumstearate and the flavouring additives and filled into

sachets.



R'is hydrogen, lower-alkyl, aryl, heterocyclyl, aryl-lower-alkyl or

heterocyclyl-lower- alkyl; 15 X is a single bond, SO2, CO, C(O)O or

C(%}Né}RSé; m s 0, 1, 2 or 3; n isOorl; and pharmaceutically acceptable
WERHE UG et

ers thereof. 2. Compounds-aecording to claim FCTER2005/013461

characterised by formula (IA) WO 2006/066779 47 PCT/EP2005/013461
FOHFFF FF x~N,R CH2)m CR2 4 *(IA) wherein R', R2, R3, R4,
X, m and n are as defined in claim 1, and pharmaceutically acceptable
salts and%stér@f@?@&ﬂ@.%%ﬁ%‘gﬁrﬁ s according to any of claims 1 - 2,
wherein R' is hydrogen, lower- 5 alkyl, Iu8 -FLower-alkyI,

lower-alkyl-carbonyl, fluoro-lower-alky
cyd6a|kyt-16wes-alkyT6r‘cycIoaIIr)f’I5:
to any of claims | - 3, wherein R' is fludro-e
cycloalkyl-lower-alkyl. 5. Compounds @
wherein R' is 2,2,2- 10 trifluoroethyl, benz

yl, aryl-lower- alkyl;
..Compounds according

er- alkyl, aryl-lower-alkyl or

Ing to any of claims 1 - 4,

or cyclopropylmethyl. 6.

" Compounds according to any of claims 1-i5, whereinnis 1, R2is
hydrogen or lower-alkyl, and R3 is Iomggf—“éﬂgi, aryl-lower-alkyl or

lower-alkoxy-carbonyl, or, if Xis not a S'(E‘;Qle bond, or, if X is a single bond

and m is not 0, R3 can also be hydrox

2bompo‘unds according to claim

6, wherein R2 is lower-alkyl. 15 8. Co gs according to claim 7,
wherein R2 is methyl. 9. Compounds ag¢cording to claim 6 wherein R3 is
lower-alkyl.. 10. Compounds accordingto claim @) wherein R3 is methy.

wherein

RZ

R3
10

15 X

I

- is hydrogen, lower-alkyl, fluoro-lower-alkyl, lower-alkyl-carbonyl, fluoro-lower-

alkyl-carbonyl, aryl-lower-alkyl, cycloalkyl-lower-alkyl, cycloalkyl-carbonyl or
cycloalkyl-lower-alkyl-carbonyl;

is hydrogen or lower-alkyl;

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;
is aryl or heterocyclyl;

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

is a single bond, $0,, CO, C(0)O or CIOIN(R®);
is0,1,20r3;

sQorl;

and pharmaceutically acceptable salts and esters thereof.

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



WELALe

3

11. Compounds according to any of claims 1- 10, wherein R4 is aryl or a
heterocyclyl selected from the group consisting of thiazolyl, imidazolyl and
pyrazolyl, 20 which thiazolyl, imidazolyl or pyrazolyl is optionall

ﬂ%’/ﬁgywith 1 to 3 substituents independently selected ?ﬁi‘%ﬁﬁ‘éﬂﬁ%ﬁ“ﬂ]
of lower-alkyl and halogen. 12. Comg_ouag‘s according to any of claims 1 -
11, wherein R4 is aryl. WO 2006/066779 PGT/EP2005/013461 -48 13.
Compounds according to any of A 2, Wherein R4 is phenyl. 14.
Compounds according to any of clairf: n! 3, whereinmisOor 1. 15.

Compounds according to any of claim 1, wherein mis 0. 16.
Compounds according to claim 15, whetgitn is 0. 5 17. Compounds
according to any of claims 1 - 16, whereih X is a single bond, SO2, CO.or
C(0)0. 18. Compounds according to Qﬂﬁ)’ef:{elaims 1- 16, wherein X is
502. 19. Compounds according to a”yé’zi ?Iaims 1 - 18, selected from the
group consisting of 10 trans 2/m
N-(2,2,2-Trifluoro-ethyl)-N-[4-(2,2, 2-triftsiseg|-hydroxy-I-trifluoromethyl-eth

yl)- cyclohexyl] -benzenesulfonamide, [trans N-
[4-(2,2,2-Trif|uoro-1-hydroxy-I-trifluoro‘f’nethyl-etﬂﬁlb -cyclohexyl]-
benzenesulfonamide, trans

N-Brazil-R! 212; i) Sy o N [ (2n22- tritlebned -dnydeoxyt-trifluoromethyl-ethy

[)- 15 cyclohexyl]-acetamide, trans Phenyl-

[4-{Rd%Ratiiirteraiddny siepy-Bidnifluarainstind tasaydEcyclohexylamino] -

acetic acid ethyl ester, trans

N-BenzyhN-[4-@oagdtiflgose-diayer exyrytof daremetiyvatbyih ®/doheylen, lower-
acetamide, 2Q trans

BEES Y o A R
befF¥h e rRERt e UL 9 4 ﬁ%%ﬁ}?%‘?ﬂble%-sulfonic acid
[4-(2,2,2-trifluoro-I-hydroxy-I- trifluoromethyl-ethyl) -cyclohexyl] -gmide,

trans 1,24DimetRyEmsinitassrlingsarometawms L - 3, wherein R is fluoro-lower-
[4-48:3, 2ririfluaee- iy boe Yeglda RB-itiftaoedimethyl-ethyl)-cyclohexyl]-amide,

5. Compounds according to any of claims 1 - 4, wherein R'is 2,2,2-

10 trifluoroethyl, benzyl or cyclopropylmethyl.

6. Compounds according to any of claims 1 - 5, wherein nis 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 1s not 0, R® can also be hydroxy.

7. = Compounds according to claim 6, wherein R* is lower-alkyl.
15 8. Compounds according to claim 7, wherein R* is methyl.
9. Compounds according to dairﬁ 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*isarylora

heterocyclyl selected from the group consisting of thiazolyl, imidazolyl and pyrazolyl,

20 which thiazolyl, imidazolyl or pyrazolyl is optionaily 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.



trans 1,2-Dimethyl-1H-imidazole-4-sulfonic acid
(2,2,2-trifluoro-ethyl)-[4-(2,2,2- trifluoro- | -hydroxy- | -trifluoromethyl- ethyl)
-c clohex IJ -amide, trans 1,2-Dimethyl-1H-imidazole-4-sulfonic acid eth ;/

%ﬂf Iuoro [-hydroxy-1- tnfluoromeg{kyl ethyl) cycloheg&lﬁ gl 401
30 trans 4 Methyl-2-propyl-thiazole-5-sulfonic acid ethyl-

[4-(2,2, 2-18ifluorGd shychiary dedsiffirgr comethyl-dtiyl Ty dheere]n Emiciehenyl.
trans 2,4-Dimethyl-thiazole-5-sulfonic acid

(2,2, 2-trifluoro-etyl A 2s Acdfifitigro dnhytlebxiys 1 — 13, wherein mis 0 or 1.
I-trifluoromethyl-ethyl)-cyclohexyl]-amide, trans

2,4-Dimethyl-thiagplgsassidlfRBieAgido any of claims 1 - 14, wherein m is 0.
cyclopropylmethyl-[4-(2,2,2-trifluoro-I- 35 hydroxy- | :

rifluororgethyeliseypleleyikagideia, 200066710
PCT/EP2005/013461 -49 trans. 2 -Dimethyl- thiazole-5-sulfonic acid

ethyl [4- (1%2 2- t@g %‘&1&3}9@5‘?@6 It&@ﬁygmﬁmw -ethyeveahewi single bond, -
-amlde trans I\ﬁ(é% opropylmethyl-N- [4-(2;2,2-trifluoro-1-hydroxy- | ‘ |

-trifl é’rgﬂé?ﬂ‘u l)- cyclohexyl] -benzenesulfonamide, 5 trans
N-Ethyl-N-[4-(2,2,2-trifluoro-1-hydroxy-1-trifluoromethyl-

-cyclohe. 9(%1] bérPFBRRERAbAREATIIBE tRffy of claims 1 =716, Puleein X is 05
5-Chloro-1,4-dimethyl-IH-pyrazole-3-sulfonic acid

(2,2,2- trifforo- SRR SORHREI AP rgiey-L - 18, selected from the group
I-trifhusrametityl-ethyl)-cyclohexyl] -amide, trans

102" qu?ﬁ\]‘;l( Admetiybi- Hh?lﬁ@?—%%@ﬁy]{ﬁﬂlﬂbﬁg@ hydroxy-1-triffuoromethyl-ethyl)-
[4 % % -tri Eu ro-I- hé/dri?xa/ :IaO trifluoromethyl-ethyl)-cyclohexyl]-amide,
gFO Suironami

enen
> [aEeN Af-ay-amioreychosesyir Hiusrem ekt oprshaR ol,
trahsnZe fdsBenayhdizopyl-amino)-cyclohexyl]
1L 43R §elﬂ%§ﬁaﬁllﬂ%@rﬁf@tﬁ%nl‘i{@]@tﬁ@%ﬂuoro 1-hydroxy-1-triflnoromethyl-ethyl)-
2- [4 ?ﬁ%‘ﬁ g%{-cayc ylmethyl amino)
-cy&Y % hexafluoro-propan- 2-ol, 15 trans
N- e KRR (3, 2 2. ridreceHy Brasg T RS RERO L s clahsminel-
propietedvidiesHybeset;yclopropariecarboxylic acid benzyl-[4-(2,2;

2-triflQrQ- By ArRxy L (3rifl 'mrmaﬁmtﬁ;t@wwm%@md@hwm§ciohexyl]-
N-Cycl ﬁi% é? ylmethyl-N-[4-(2,2,2-trifluoro-I-hydroxy-I-trifluoromethyl-ethyl)-

20 & yI]-benzamide,
trans N- Benzyl -N-[4-(2,2, 2-trifluoro-1- hydroxy-1- tr1ﬂuoromethy1 -ethyl)-cyclohexyl]-

benzenesulfonamide,

trans 2,4-Dimethyl-thiazole-5-sulfonic acid {4-(2,2,2-trifluoro-1-hydroxy-1-
trifiuoromethyl-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-
trifluore-1-hydroxy-1-trifluoromethyl-ethyl)-cyclohexyl} -amide,
trans 1,2-Dimethyl-1H-imidazole-4-sulfonic acid ethyl-[4-(2,2,2-trifluoro-1- hydroxy’»l—
trifinoromethyl-ethyl}-cyclohexyl]-amide,

30  trans 4-Methyl-2-propyl-thiazole-5-sulfonic acid ethyl-[4—(2,2,2~triﬂuoro~1—hydr0xy—1— _
trifluoromethyli-ethyl)-cyclohexyl]-amide, -
trans 2,4-Dimethyl-thiazole-3-sulfonic acid (2,2;2-triﬂuo;0~ethyl}—[4—(2,2,2~triﬂuoro-1-
hydroxy-1-trifluoromethyl-ethyl)-cyclohexyl}-amide, '
trans 2,4-Dimethyl-thiazole-5-sulfonic acid cyclopropyimethyl-{4-(2,2,2-trifluoro-1- -

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



trans
N-Cyclopropylmethyl-2-phenyl-N-[4-(2,2,2-trifluoro-I-hydroxy-I-trifluoromet

é)/I eth écyclohexyl] -acetamide, trans
bﬂy methyl [4-(2,2,2-trifluoro-I-hyd gxy- |- trlfluorometﬁ§flfégtmf|3’%13’461
cydohexyl]-carbamic acid phenyl ester, 25 trans

CyclaprogyDivethlyi{4h(2; 82 Griflifonde lahylmtbxwammmhwéthygmxy- -
CNHh@Mh@%{ﬁa@mw@yqitaﬁagm -esig, (rac) trans:
2 {4 L%X g\p BP{ lmetﬂl\{etilz i}.%d zg?y % Pﬁméoeihﬂpdr%@qo M&&?&%&ﬂb} ethyl

1,1 fL, trans

pan-2-
Beﬁiﬁlphpfﬁu(?%@’fﬁﬂtrf?ﬁb@mﬁ%roxy I-trifluoromethyl-ethyl)-cyclohexyl]- \
80 sulfohaigeNrih$2,2,2-trifluoro-1-hydroxy- 1-triftuoromethyl-ethyl)- -cyclohexyl]-

- Bengylk«2ig4atiflioro-ethyl)-N-[4-(2,2,2-trifluoro-1-hydroxy-I-trifluoromet

ag:g%hg g;l/%og% #S{ﬁfg_q(%fmde gtqa%ﬂ Rt RN hanGsIeni)- o 222;’"’

UOI’O- -

hycﬁ%@(‘;‘/or—‘?rllfr%ﬁié%tﬁw BRI BRIk traide
2-Phemnys-glidpané:2-suitohjt- Hdid 222 ﬁﬁﬂd@?g}@@hgﬂ)[*l (2,2,2-trifluoro-1- hydmxynl- .

1l4- @ﬂ%gfémgﬂwpé@iylwgf%ﬁéquﬂﬂ&methyl ethyl)- cyclohexyl] -amide,
(rac) trans l-ethanesulf oroinr
(2,38 6 @B E@ 151130 ﬁbﬁ&%ﬁrﬁdx 1,1,3,3,3-hexafluoro-propan-2-ol,

hy Ry 4- iﬁf@(‘i&%éﬂﬂy HReyasHG Laldide: trdeaforo-propan-2-ol,
3-(2rRbeniA-PBH 2 A 2virifiienoAetiiy4nt @) yrithexsl]-byldt x3 tharefiuoro-propan-
2006/66779 - 50 - PCT/EP2005/073461

rifluoro |- ]-sulf hyl

gester aﬁﬂgls %l?‘é- 4~ ?/f%' & ﬁloro ?W(}% y?r%%%giﬁ W %W—%lydohexy}
[4-(RTOPORFISF0-I- hydroxy |-trifluoromethyl-ethyl) -cyclohexyl] -
benzeneSutfopamidesadnaybhamddesarica{2abedpfiiieos ity divdesters
ther@g;‘u&&getgﬁt@mmg%@g@%uag;@eany of claims 1 - 19, selected from

the group. consistin
d trifl thyl-ethyl
éq Ri'élfruqor%oeq SNZZ[%% %fzflltj%frig hydr m Eflu%rgr%gtrﬁfll gthe -
29I) ¢B@ﬁ’2§?esulfonam|de trans

N- Btemg/NPC{né}c@;a;ﬁflmﬂﬂm&IMWMI%(IHQ@Gnfhthw-étﬂ!yt)ﬁewiéﬁéﬁwfometh‘ﬂ'
10 Q@fﬂﬁ faRamide, dias

Imet -N- rifluoro-I- _|_-trifluor
- ¢y C|01'|!1 lf s ﬁ%i)é ‘[(Ag (% gi {n Q- ?nggm %ﬂﬁo‘}%}ﬁg@y}le&w
cyclohexy -carbamic acid phenyi ester,

25  trans Cyclopropylmethyl-[4-(2,2,2-trifluoro-1-hydroxy-1-trifiuoromethyl-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-trifiuoromethyl-ethyl)- cyclohexyl]

30 sulfonamide, : S
trans Benzyl-N-(2,2,2-trifluoro-ethyl)-N-[4-(2,2,2-trifluoro-1-hydroxy-1-trifiuoromethyl-
ethyl)-cyclohexyl]-sulfonamide, ' ‘
(rac) trans 1-Phenyl-ethanesulfonic acid {2,2,2-trifluoro-ethyl}-[4-(2,2,2-triffuoro-1-
hydroxy-1-trifluoromethyl-ethyl)-cyclohexyl} -amide,

35 trans 2-Phenyl-propane-2-sulfonic acid (2,2,2-trifluoro-ethyl)-[4-(2,2,2- tnﬂuoro 1-
hydroxy-1-trifluoromethyl-ethyl}-cyclohexyl ] -amide, ’ : |
(fac} frans l,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-2-1(2,2,2-trifluoro-ethyl)-{4-(2,2,2-trifluoro-1-hydroxy-1-



trans
Benzyl-N-(2,2,2-trifluoro-ethyl)-N-[4-(2,2,2-trifluoro-I-hydro)cy-I-trifluoromet

- ?yl eth{/V cyclohexyl] -sulfonamide, and 15 trans

5

i0

15

20

25

?opane 2-sulfonic and (2,2,2-tgfluoro-ethyl)- [4- (2P el iU

hydroxy-| tnfluoromethyl ethyl), cyclohexyzll -amide, and pharmaceutically

aceé%famag ¥s SR esterRmEreETod
corpgtittisl O feride ()i fscdefinbriinxanytofolmimsethyl20hyihigtelohexyl]-
prg@g@gﬁm&qﬁgﬂgo a) reacting a compound of formula(IlA FOFFF

bshemsoinaianeaeReTotnd.

CH3 m; CR2R |th ound LG-R'; wherein
b R g S -

are as detined in any of claims 1 - 20, Ais

hydroge rotecting gro and LG |s aV| roup, 25 or -51- b)
roncting ko SR PRSI R AT Bl G R e G AP Ecou
coﬁ@ﬁéﬁ%’éﬁ@é X-(CH2),,,- (CR2R3)" -R', Whereln R', R2, R3,R", X,inand

n arenadNdefped itlasyoofibidims 4 {mzAriﬁth@mge;mﬂms BrpifbieatiAghyl-ethyl)-
IR0k -BIERRODIBI R Ride,

trans N-Benzyl-N-{4-(2,2,2-trifluoro-1- hydroxy 1-triftuoromethyl-ethyt}- cy{:lohexylj

~ benzenesulfonamide,

trans N-Cyclopropylmethyl-N-[4-(2,2,2-trifluoro-1-hydroxy-1-trifluoromethyl-ethyl}-
cyclohexyl]-benzenesulfonamide, .

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

trans 2-Phenyl«propane-2~sulfoni¢ acid (2,2,2-trifluoro-ethyl)- [4-(2,2,2-trifluoro-1-
hydroxy-1-trifluoromethyl-ethyl}-cyclohexyl] -amide, .

and pharmaceutically acceptable salts and esters thereof.

21. A process for the manufacture of compounds of formula (I} as defined in
any of claims 1 — 20, which process comprises

a) reacting a compound of formula (I}

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 ora-
protecting group and LG is a leaving group,

ar
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and removing the protecting group A. 22. Compounds according to any of
claims 1 - 20, when manufactured by a process according to claim 21. 23.
Pharmaceutical compositions comprising a compound according to any of
10 claims 1 - 20 and a pharmaceutically éc"ceptable carrier and/or
Bdpacaing 240G poapduddsracderdiig to any of claims | - 20 for use as
therapeutic active substances. 25. Compounds according to any of claims
| - 20 for use as therapeutic active sub%tances for the treatment and/or
prophylaxis of diseases which are npodglated by LXR 15 alpha and/or
LXR beta agonists. 20 -52- 26. The use|of or:glpounds according to any of
claims 1 - 20 for the preparation of med|caments for the therapeutic and/or

prophylactic treatment of diseases Whieh-afe modulated by LXR alpha
@ compounds according to any

and/or LXR beta agonists. 5 27. The
of claims 1 - 20 for the preparation ofygedicaments for the therapeutic
and/or prophylactic treatment of increased lipid levels, increased
cholesterol levels, low HDL-choIeste;p’r,NmQ{h Llah-cholesterol,
atherosclerotic diseases, diabetes, non-insulin d():pendent diabetes

mellitus.mpeiahalie synereme @xsfipidemia, sepsis, inflammatory

diseases, skin diseases, colitis, pancreatitis, cholestasis 10 of the liver,
{ihrasie £ e ek mechiandeagneafian andionA BREImELS 955985 hydrogen or
a protecting group, LG is a leaving group,

and removing the protecting group A.

22, Compounds according fo any of claims 1 - 20, when manufactured by a

process according to claim 21.

23.  Pharmaceutical compositions comprising a compound according to any of

claims 1 - 20 and a pharmaceutically acceptable carrier and/or adjuvant.

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

27.  'The use of compounds according to any of claims 1 - 20 for the preparation
of medicaments 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, sepsts, inflammatory diseases, skin diseases, colitis, pancreatitis, cholestasis

of the liver, fibrosis of the liver, macular degeneration and/or Alzheimer’s disease.

X4



