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22 March 2007 - 1 Am noal kyl am de substituted c_y-

cl ohexyl derivatives The present invention iS 22 mMarch 2007
concerned with novel am noal kyl am de substituted

cycl ohexyl derivatives, their manufacture and their--
use as nedicanents. In a first aspect, there is

provi ded a conpound of the formulal w5 (CH)-N R
RO~z mR aURZ -,NNXV (I) R3 5 wherein Uis O or
~a lone pair; R is |lower-alkyl, hydroxy-Iower-allcyl,
cycl oal kyl or lower-allcyl-NHC(O-0O1ower- alkyl; R2
is | ower-al kyl or hydroxy-lower-alkyl; 10 R3 is

hydr ogen, |ower-alkyl, fluoro-lower-allcyl, or

cycloal kyl; or R2 and R3 are bonded to each other to
forma ring together W|th the N(CH2) 1, -N group to

which they are u%ngtute cohe deri :
| ower-allc ; or

heteroaryl, 15 Wis a single bond, CO COO CONRG,

The%&en%on‘?%m?@eg%é&n% veﬁ6m1 é)aﬁ%ﬁiar 29€ sqbrgéquéqﬁieng}lex}’l

- derivatives,-théil mphefactuexatd théie quSz% rﬁedit’:a@néﬁté $n @ firsk asplct, Qherd is
not nore than 5; 20 and

ein k+mi

pmvg&%i%’éﬁﬁ”i“@é’ﬁk? gEedadabl e salts and/ or
pharmaceutically acceptable esters thereof The ‘
corrpounds di scl osed herein inhi
2, 3- oxi dosqual ene- | angst efo %H%&vsg (E% 5.4.99.)
whi ch may b& \ I equi rey_]\r @ bi osyRt hesi s of M
chol ester otIJ~—Na1= vano~ot her sterols. Causal
risk factorre.2 that dhv ectly pronote the devel opnent of
coronary and peripheral atherosclerosis include

whe:l% Levated | ow density |ipoprotein cholesterol (LDL-Q),
ow hi gh 22 March 2007 WD 2005/ 028427 ,
Y oER /210197 -2 density tipoprotei-n chol esterol

Rl IR Qi T RE LRI ATy E (PAb RIS - $OAL 1181808 S PP G Ser-
- allk; |

R?  is lower-alkyl or hydroxy-lower-alkyl;

R® is hydrogen, lower-alkyl, ﬂuoro~10wer-a]l€yi, or cycloallyl; or

‘ R? and R® are bonded to each other to form a ring together with the N-(CH,)i-N group to
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which they are attached and RERY- is 1ower—allquene,
R*  islower-alkyl; -
R s aryl or heteroaryl;
W is asingle bond, CO, COO, CONR®, CSO, CSNR®, SO, or SO;NR

" R® ishydrogen or lower-alkyl;

V. isasingle bond, lower-alkylene, or lower-alkylene-oxy;
k | is2,3,0rd; ' .
m is0, 1,2, or 3, wherein k-m is not more than 5;

and pharmaceuﬁcally acceptable salts and/or phannaceuﬁca]lyr acceptable esters thereof

The compounds dlsciosed herem inhibit 2,3- ox1d0squalene—1anosterol cyclase (ECS 4 99.)
- which may be required for the blosynthems of cholesterol, ergosterol and other sterols.

~ Causal risk factors that directly promote the development of coronary and penpheral

aﬂlerosclerosw mclude elevated IOW—deDSItY hpoprotem cholesterol (LDL-C) Iow }:ugh




mellitus. O her synergistic risk factors includ
eI evat ed concentrations of triglyceride (TG - 52 Hlarch 2007
roteins, small, dense | owdensity Ilpoproteln

““’ﬁﬁ@@’%?%s lipoprotein (a) (Lp(a)), and horkScyErildacre?
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Predi sposing risk factors nodify the causal or
condltlonal risk factors 5 and:t hus affect

d
DR e B T S s L B B SRR 95D FhBtine end disbees

ohdllstergychef syﬁi&@[’s&t wisle fACuds 1rai1ﬂer%veteéexnceﬂheﬁ&tsr af ggtyceride (TG)-

FRpseL o ety For sty earl o samse (00 )

avdhbageyedind. M$p’d>gmg |IB§( fcesks luEhldiﬁi themlseé ol I:mdl’omaleis]c factors

N NN -

112acﬂ1ii3y E06il 1992 of ph8mlatire @Mrahﬁ mdleskx. Thd smronlgcmﬁhecnon between
23-42 e onet.l

g Pt bt e LQbe TTead® PBTha BBt b Bruicad

vahtald GReky vateddI- 0 18@:1d die abwivl establidhad §Gora et al., Circula-

|nf 1&%%0)%%%?%&% ’&ﬁt%r %&E&B%WF}@ 136(}?92%

-Ilﬁha:%lﬂh nesllces. Noethf Aeguens mqhow;p (halesterdlngdly estaetdmes un-

|Ie t he al b|d|t r
S@{aleh%ct%e& er?ﬁ%PhﬁﬁWéq?aﬁ{f éJF B‘F 1o Q:irm‘%ss Faguilting jp enis-
ch@hia @RLS it SPiBeOpiiabd CIEE) S50eBRy1ehAE Have shown that a lower-

|ntervent|on) reduyce |t an
ingetalaamaly s leelsgp aéﬁ@ﬁﬁd%?e%h iﬂﬂaffb ?ﬂ%ﬂgﬁemc&s of

CHE5 EAREhd SvRAPROFbidi ARddind BndthRgdE qm@ Idnféﬁngfof ph€ma LDL-C
LDL- C [ Ross et al Ar.c Intern 159:1793-180

lepdsy a*[ﬂentpﬁ@ﬁwrerﬁstahhshéémég@oa@arawgﬁ%m 124088 CHD mor.
chiﬁy\ﬁ{d REHi g ne-Shaly9f oRBELRAE Sud¥ed Jhol% 2 $hid Bkdr842e e propor-

han for "asynptonatic persons wt -
tipyya) &p gwgp@gqt@paf@bﬁ RLAc BosaiFid- f5che Q}tﬁ@ﬂ%\/{%l59 1793-1802 (1999).

gui del i nes, chol esterol lowering treatnment is

TheaPE paled f0 61 BaflieabElowaand %d3r§éﬂér\'fbi'/ ie@ts with pre-established
ocardial infarct or patients St @Frln from angi na

CHU thoniter aSFIiRe HisPeRTIe PO NBICEP S teE SRl s ACCoRfUE 0 current
ghﬁélgﬁzg b Dlesterdi R @in@ftr b0 el flcomi@Rad ﬁﬁ'p‘ﬁﬂ&n@ el 1A survived 2
ile acid sequestrants, fibrates, nicotinic ac
m@%é@bmfaagt rarenis suligrinedFem angi@a PRNRETRT am%%w&‘%f‘éesélemﬁc
aisBBLRKHOI SreWEDLAc I SLIBEABb g/ and atorvastatin, are

used 25 fotr usual standard Tt herapies. The best
statins reduce plasma LDL-C effectivel yby at | east

Pm%&ﬂawu&h &obils arichseqrestigmis Sbrajeshicatinig ﬁ@#@@b%@l ap ¥l as
st o'y th@rt ch %&dﬁg‘&%ﬁ%@ﬂ&s SL‘JCH ab Qﬂfvﬁﬁﬁn anct hBFALBSn, are used

uce plasm triglycerides effectivel but not
T}é;ﬁ baststaginis nedugaplagmp l@la@ etiprtiyolypy atleast

4doR, £ aYs% ttn% ér?c}{é 4 dﬁn%':ﬁﬂ f&c@r Qﬂqg}g effiactwely In contrast,

tTig yce rson,

flgaics @M@ﬂasm@mYcendm effegtivaly b@ntngmmi& @@mwwﬁa statin

[{Cﬁzg@g:;ﬂfe lﬁﬁv SI ﬁlb%§ rug %ﬁ?ﬁﬁlglorwﬁ@)%g or (a)dFLd-P& tl‘l%lﬁ*e'éldl§ [Ellen and
MoPhdrsep, éf G diol \Bé 0B (1§90, Tt’UlﬁSiilfe‘tymfﬁYi}haﬁnrdan:tbmaﬁ:lon remains an

[ er S -
i ot BE2 O A5 HEATH b A0Bke ST Gk profile com
b]hmgwﬁ%f;txvsﬂamng ebethWeDL-E ehé tmlp:@ndt:s woEa @m‘ddfd@:kh’g@ﬂal clinical

reduct n tero r- mediates in the

%ﬁ%&ﬁﬂﬁ@%ongyﬁfﬁdsgb@§ ﬁﬁd%twéﬁch as i-soprenoids and

coenzyne Q may 22 March 2007 WD 2005/ 028427
Inﬁﬁﬂiﬁﬁ?%ﬂﬁsmmg]?tolerated at standard dosage, but reductions in non-sterol inter-

mediates in the cholesterol synthesis pathway, such as isoprenoids and coenzyme Q, may




be associated with adverse clinical events at
doses [Davignon at at, Can. J. Cardiol. 8: 843h%%Q|arCh2007
(1992); Pederson and Tobert; Drug Safety 14: 11

WO g0598%7 This has stinmulated the search for Q£%?ﬂWMWBW7
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devel opnent of conpounds that inhibit cholesterol .
bi osynt hesi s, yet act distal _.tQ the synt hesi s of these
| nportant, non-sterol _inter-nediates.

be agoeiriedosguaivere i STEimt W%@e@%ﬁ@fﬂ egal., Can. J. Cardiol
846 1B QNBY ) SNZVITEY of EPEBSE Mrsg Safthiiaue-24 @oget. for a

chol est'erof -1 owering drug [Mrand et at, J. Li pi d Res.

%?S l%;gugggltéqlégg%a]rc %@qdél%eg%gﬂt@gﬁ? poun s that inhibit cholesterol

biavReSNl, vEYILRRASRNAEL §mbais ofﬂfh@&nlﬂtﬁtaﬁa}t nidiesk®] infrer-mediates.

n hanster

I soprenoi'ds and coe%tc{
2pheffatprlsarapsiiodeidare (s euigpoomelcaerpRRTRICIeaR * unidue
te& Qued, B@ol@s@éf@f meahgang [Vesthid etlal PQ[§1HQ§§ 3G 73-390 (1997); Mark

atin which re duce

f ood- |nta e and
eaﬂdmﬂmde@aage%f WA 1$90)]- 961 1n dovnsirspmel %ﬁ{egy&ﬁarq%%\?gfhat@be-

l dsh, hdrrR&i)l icall
P S5 A Sl b ety

do®6 o5& Osﬂwbllblfph shopved r@@é‘@ﬁ@m@mﬁé@ﬁt% W@%@OF&?@P which re-

dﬁaé?i ﬁégﬁgﬁk@ hﬁHb aalt Qﬂlﬂ&gasw 1,008 & 15D EL, BRGSFight and liver
osC i n I1ti1on n%t trlg%ﬁ eovere%qu i on Of
tgirRride contsat B\ﬂmand etadi, 1. dénid Ree §83721599 (197 e d§e pRyeROUnds
|
dés%%%@ i G%Wﬁlmﬂﬁ O’S'angadttﬁﬁclﬁfd%\ga&' ¢kd ®fl Qholesterol in

- epoX sterol [Peffley et at, Biochem

»plahlalmiaﬁmgm%t‘ms@silme&(w%) Nel son et al., J. Biol.

Chem  256:1067-1068 (1981); Spencer et at, J. Bi ol .-

W‘%@%‘%ﬁ%ﬁ% (3309 ggf%?b?[ﬂjﬁ@l@ﬂ)&&ﬂﬁég gﬂl—ierﬂi.u‘éct nega-

tig fﬂsﬂnback %alamm nmzbam(rm gowing thepsodisgiapiof 4 erBapichole-
5’%}8{9&%1 1'395]5' rphaﬁ:ngéb? %@9@@ (1amgh; h@el%}?ﬂﬁ‘ﬁpt] Biol. Chem.

|on ecause }? potenti a
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massi ve  accuntl at’ on precursor
(mﬁﬁom@s&g:uadeém Thagk rémlatoryenechimista defomidemental to the concept of
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oL EES. B DB RSB o kst A e s@zﬁm

isalighgrodstesfohhiBionhe 8wt mﬁwlpa’é]esued uhntﬁh@élé?& mﬂmdntors of the pre-
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WD 2005/ 028427 PCT/ EP2004/ 010197 -4 The prese
conmpounds of fornula | inhibit OSC and therefo?%zgﬁthOO?
i nhibit the biosyn- thesis of chol esterol, ostero

WO H0MHHer sterols, and reduce the plasnma ch@F @F@WUW“”97
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| evel s. They can therefore be used in the therapy and
prophyl axi s of hypercholesterqlenia hyper- |ipem a,

arteriosclerosis and vasc seases i.n ner

B Hen oo B b HEH I S0 Pia- e apg i g blosya-

tRERMERLbRA R, MV GERSESnd %iﬁ{e@Sﬂeicﬁs, (PYalil @é&dc@ ﬂ&, plasma cholestero] levels.
estatic liver

ﬁgjﬁgr%&gﬁqs$@rh&t$%ln&b§@@@éwéﬂd 81 %ﬁfﬂg&%ﬁ F?Cgf.‘sg?m?;gna hyper-

19kinth, @ﬁgrﬁ!@%éhs Al vafliu$REedsss inl d&néhdﬁ IFiut®Brmadre, fhapcan be used in
unexpectedly been found that the coppounds of the

theherapppeAtdr prevERHOR PEBTHESoPTRHET BEFSU PR 81 StES blesiaticliver

| d MsHEeRY e b Qypbfedifeanod gin and vascu-
LR i ARE RREBGR 1500 d?ab”? e

lgctysoirrasnariditve, ﬁﬂve&wcpqc@ecﬁlm%fpeﬁ st iseommonpds of the pre-
sbTRER 2&&@5{@%@ LPGLRkuREDRRkS hﬁ?nﬁf@ 'gﬁﬁb&&ole@adtﬁ @wbrder to

conmpounds. €ss otherMAse

the fo n
tepat a0/ o1 prssentrdatddisryet fich a3 @F‘)ﬁéﬂt r éOfélﬁau%fﬁe‘fq%% Present
x%x%ﬁngﬁ g«ﬂ'ﬂﬁ'& SR P@ve@%h&ﬁ?ac&@rvi -obBIES cotfaed € known
escri the 1 nvention herein |s speci fication
comgotedan "l ower" is used to mean a group consisting of
one to seven, 15 preferably of one to four carbon

_(ﬁfl&%ﬁ?em-gg & di&ldR, TleIBBoRRE HefidiBbRY Srek& fBAh WhliRkRste and define

ectron pair, In partlcular to t he unbound el ectron
thraineargfg anchpaope gé theae oo tares wped 4p desrhe thepReniign ferein.
“hal ogen" refers to fluorine, chlorine, bromne and
th ﬁﬁ% %5% tﬁ(yh {Hel{&rrﬂl Fl@wer”ciﬂhs@ﬂ iy & eald g%@"&diﬁlsﬁﬁdf Bfone to seven,
rre O The term"al kyl", alone or in
P@dﬁbﬁh&ﬁ@@ﬁﬂmﬁWﬁC@ﬁh@ﬁ“@?@h refers to a branched or
stralght chai n nonoval ent saturated al i phatic
%ﬂf'@éﬁ’ i 98t 2funBBEnd &eéﬁ’lﬁﬂ%dﬁr , G b Reidulap OB unbound
erably one to sixteen carhon atons, nore
ﬂ@@@P@%P 2 pHECZED 2fQTh ity BBATHESNS.  Lower - al ky!
groups as described bel ow al so are preferred al kyl
G%H'JS I%ﬁ@gehe LdPors tONBSriR SMbrine, BrORE Qi di iBdie ekt Alibdne,
ot her” groups, refers to a branched or 25
d@@ﬁaﬁgﬁ@béﬁﬁﬁwbﬁﬁﬁ6V§?€ﬁi al kyl radical of one to
seven carbon atons, preferably one to four carbon
TRE QiFn “allBi’s alle®r '11§ CJ]:@B&Q’%H WitE Bﬂiérfghﬁfi)s Pbéf@m branched or

radical s "as net hy

TR T T P
a’\cl\o%ugéjgfeg?ﬂgﬂ’lﬁ%ﬁg% L‘l}&een Eﬁf)&cﬁ stoh®, fr@)‘ﬁ@jtr)feférh&ly dngfPA%arbon atoms.

or subst i

- Lﬁmaﬂcﬂegropmaséeacmbyd hplpw aﬁs P Giey éf‘%\‘lf’éﬂs
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Exanpl es of fluoro- 30 | ower-al kyl groups are e.qg.

. nggegﬁcgg‘%ﬂz% 4 GER 20 22,8 QAH’EI:?&QZI gr¥&bs, refers to a branched or

EP2004/ 010197 -
straight-chain monovalent alkyl radical of one to seven carbon atoms, preferably one to

four carbon atoms. This texm 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, preferably with up to 6 fluorine atoms. Examples of ﬂuqro—

lower-atkyl groups are e.g. CF;, CE;CH, a_Jld (CF;),CH.

/
f




The term "cycloal kyl" refers to a nonoval ent
carbocyclic radical of 3 to 10 carbon atons, 22 March 2007
referably 3 to 6 carbon atons, such as cyclopro I,

wo W%@H%E}yl cycl opentyl, or cycl ohexyl : 11n?@¥ﬁﬁﬂmumﬂﬂ97
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"al koxy" refers to t he group R C> wherein R is an
aIkyI The tern1 " oner-allc- _ refers to the group
is a |l ower-al

TFﬁF k7Bt ﬁﬂe f“rl?@:l’ﬁ &3 m@osfal@ﬁfecagmﬁﬁwﬁadlgd of wie AR DR 2toms,
prferabiyal tK&S' calt@ A ShMNsutNhOyHRPRIpYR QMY t?zlr 8ffirenty® drReclohexyl.

group R -S, wherein R is a lower-alk Thé term
th ot her, groups

“all cen alone rin conbln tiaon_w ,
The Ies %War%%w %ﬁ@rwn O~ groefo e kit hegpip nlower-alk-
ofqé&bﬂmg@@é@fohﬁ RNED -2 &eBf RTHs & IRRAGTIGNAHER et “Blo-alkoxy® refers to

refergply to, 16 carbon atonpg preferrably 1%
SE9EP Rasbomeri s Al Téue|t%r@h§b10g1n"58’&b§11<§§v ‘mgters fo the group

Rdgsaﬂkaﬁggbggg@mglgpﬂare preferred allcenyl groups.
The term"lower-allcenyl” refers to a straight-chain

r branghe drocarbon residue_copprising an_olefinic
B b ﬁ@ea% o7 0T 1p FRRIIHPY Wit ABeSTREph A At %ﬁé siraight-chain
oshehclas }@dﬁ:acaﬂjoﬂrr@ﬁ@ﬁ%’ éomﬂ_ﬂﬁng £1 Mefigik beya &ihd up &b 00 rferably up
nation wth_ot groups, stands _fo

i n: canbi
tos%ﬁr‘é&g‘m R H) GO R AR L guiestalkenyl groups as

d&enla 1sd g aldo alrelp@é@nb@ AGte A Grdidst The?@um PlodfeL LBRhLY" Hifers to 2
arb gns nor e

referably up to .1
St@é%fﬁ&gl%% an Fdrerid ﬁ?lresé‘f‘l%ﬁ?%éﬁml?%@ﬁg%@ B upto?,

pl%fe@éblﬁﬁﬁtcp‘l @5:%1& S, bEhKle (0P PePSenyllne term
| ower -al kynyl refers to a stralght chai n or

ranch, grocarbon resjdue conprjsing a tri bond
Tﬁ%f&nap Sﬁ&ﬂ}% a?ﬂ“é or F%IB]S’&FMHBD %th@té%r%%wa%ﬁ@s {65 3 efaight-chain

ordrafich@d hfdRICMOA YesidutRnl QMg Adripyd BaRl arfdexi];?foszd Breflerably up to
strai ght "chain or_branched dlvalent sat ur at'ed

logar bypatpms aporRIeistaRhben tayt beb et atems ol owercdpghgroups as
JRLHB beRREL18S BB bYefdrEPalkPny? 3FRQR. PHOEER "IEWCE aBGAT Iefefels toa

abl p to 10 carbon atohs. "Lower-al kyl ene ?roups
ﬁ@é’é% Ha@r hanshedhiabosgraon Fesidie camprisiigladne ed:rc&id@@d up to 7, pre-

| feﬁhgrdﬂo@cakwtoﬁ%yéueﬁ%e ?ei Bfidy® a straight chain or

branched dlva ent saturafed al'i phatic hydrocarbon

group, to 7, preferably I to 6 or to 6 car .
Thiterms | a?l f@fﬁﬁ te palragk flcrbﬂre@rebrawheé\fd@f @tﬁm@? fﬂlphaﬁc

hydt Q4 on@Su }EB?]‘_ e i(ﬁ&rbc?n:’atzﬂﬁ ﬁx%fe?ibl%!l kyte &%b@ff Xtoms, more prefer-
refers to t e group wher el n :

is an a ene.
ablprgp foelOrrrrbanafems- almeérﬂ&wlfw groups af describedhiel gwai/ss are preferred
aﬂgleng mdﬁﬁ ef Rl Rk’ "lo'w%f—@]l ﬂéﬂi é‘?@ f&?auah? 'Eﬁaxh%'ﬁr%xfdh)éh divalent

rel ates to the eny rou refera

saiupted pliphpfic §Fdieparbahisednp @ tO&pprﬁﬁablw tbéi G PIStG qach@dafoms
ted f th
Stetenl i UG ."*&‘8‘**%?5? B T oner -l kyl
| ower - aIIceny | ower - al kynyl ,  di oxo- | ower 30 aIIerne
Theftgi alglanegxyhrdens sutheeyPuigRow)) WheedmBers aralifleney The term
"o ﬁne N ‘ rehltdho ﬂl@%ﬂﬁ%’l’ lq/l %Th&r@&:ll }g VRO TRy gﬁlm&ene

am no arbon car boxy, ower oxy,
t bi o- | ower - alkox 22 March 2007 WD 2005/ 028427

ThetsrreRpGetdastogie phanyl owerphahw gt beafgrebly the phenyl group, which

can OWEEAY bE Xﬁﬁ%ﬁf&@@ﬁt OXY 5 shOMRLer A KAXYERARIMWected from the group

Preferred sub
consisting of lower-alkyl, ﬂuoro—lowerfalkyl lower-alkenyl, lower-alkynyl, dioxo-lower-

alkylene (forming e.g. a benzodioxyl group), halogen, hydroxy, CN, CFs, NH;, N(H, lowez-
alkyl), N{lower-alkyl),, aminocaibonyl, ca:boky, NO,, lower-atkoxy, fbio-10w¢r~alkoxy, -




are hal ogen, fluoro-Iower-alkyl, CF3, CN, lomr2§‘Maféﬁ|2007

and/ or |lower-allcoxy. The term"heteroaryl" refeéers

an aromatic 5- or 6-nmenbered ring which can conprise
WOR005/28437 3 at ons sel ected from nitrogen, oxyBETWERMEAO10197

sul phur, such as furyl, pyridyl, pyrid- 5 azinyl,

pyrim di nyl, pyrazinyl thienyk., isoxazolyl oxazonI

i mda IyI or pyrrol A het eroar group g

lsupeelkylseab @ﬁ?lp]é’if“{eé“la rb@@@@m Beer Wé%rbpﬁvi referred substituents

&@ﬁ%@&ﬂ QR V- her g, (8L NN &b Yokr - aﬂ(ﬁrﬁdpﬁqmver alkoxy.

pharnaceutlcally acceptable sal ts” enbraces sal't's of
ounds of formula (I) with in

he co ni. c
%%ng%t@ﬁ%gfl J6EF RaTyamaihi o cmsEIbgTe %IWYD’E% il comprise 1,

261 HatoRstsble@eAEbh mtr%geﬁ %kpgwaha/o@ %E»hup RESPRGHE, pyridyl, pyrid-
acid, citric acid, formc ad mal ei ¢ acid, acetic

5 aEWH PYFEHERTE PREFATL %@aﬁlﬂwﬁa&iﬂdoxa@@m gridazelgh gt pyrrolyl A
Heed-BaRe m%%g W&v@& bubstiRedod Oﬁé@t@ﬁ?éé' REOIYeE eAtFirARE nt&E with
I|ke non toxic to living organi sns.
8d-salts are phosphates, citrates, furnarates,
fornates hydr ochl ori des, hydrobrom des and

T’Iﬁttbﬁﬂ eﬁiﬁkﬁl@@uﬁcﬁﬁ' eSS salts'Téh@bltagés%lts of the compounds of formula
phar maceutical |y ‘accépt abl e, esters” enbraces esters

(Brvithi B OESRHORISAHE agidy suph apdyrdroghlyric ﬁﬁdvba’dé?brﬁw? #5ig mitric acid,

10 sHRpAUPE a8V ShREREHCRY efitie Sl O iR LR HRRRONM NPet&SIRT, Fumaric
W th inorganic or organic acids such as, nitric add,

25idh Pregimicacabitartarsio s Mstieacadponic e di retokesngsulphepippeid and the
1€, "%Jcme%lo‘ﬁ 186k g%]éﬁlﬁgbfﬁngﬁﬂ Pr% d%l@s HE Eﬁos Hatds %ﬂr&es

aCId, met hanesul étl uenesul C am
fumarateselomnkies, hydreshloaides. rb@'qub@&medes en{l peihag aggh salts.

I n one enbodi ment the present invention prOV|des
mermg Iﬁ£ceﬁlaedny a@cegtabmsgéi‘s"%ﬁamgeg e&sﬁr&m&%ﬁ%@nds of for-
act

. d which are ch rized by formula
15 mqi@ (DRo@Echiydroxy grioaps haye brgrosayvarted 1 the corrpga)ondmg esters with

iNELAL Br g%amg%md@mh%’ nif acd, SMP}’H\AIIC h&d 321?) @rfceacﬁﬁ c1tr1c acid,

defi ned ove pharnaceutlca acc e sal
formit aeidphalcivacidutdctiahtiy, wedistaglsh @r@srtceﬁlsl m&e@gﬂﬂphomc acid, p-

RO BEEH S S T TR 20 R TR s

descri bed above, in which R is Iomer al l cyl,
Imger exbodiowset ﬂ]3|m§qentjpv¢xﬁmprov1des compounds of formula I, which are

20 t@hd fs}ﬂhewnl%@acﬂ}alle(%w ac%k [hrfg?ﬁ—l%la ef erred,

particul ar ower - a roxy-1I ower - aII‘yI,
nore particularly nethyl or 2-hydroxyethyl. 22 March
2007 WO 2005/ 028427 PCT/ EP2004/ ?&Q}Q%,Wﬁé '

= O 2/m 1

) A U R (1)

A\
U—N=(CH)-N~ ™V
R A

wherein R, R%, R%, R:, R%, U, V, W, k and mi are as deﬁned above, and pharmaceutically
- acceptable salts and/or pharmaceuﬁcall}r accep‘table esters thereof.

- Other preferred embodiments relate to compom-lds of formula (I} wherein U is a lone pair.

25 Compounds as described above, in which R is lower-alkyl, hyd:oxy—lower—alkyl or Jower-
alkyl-NH-C(O)-O-lower-alltyl, are preferred, particnlarly lower- a]kyl or hYdI‘OXY—IOWEI—

- alkyl, more pamcularl}r methyl or 2 hydroxyethyl




QG her preferred compounds of the present inventiop aken,
t hose, wherein R2 is |ower-alkyl, particul arIy
net h or hydroxy-I| ower-aryl. Corrpounds i n_whi

% R3
WO 308984, al kyl, fiuoro-lower-a]171 or cycl 6’5[‘1@’%04’“10197

10

15

20

25

30

are al so preferred particularly those wherein R3 is
| ower- al kyl, nore particularlby methyl. 5 In a further

ef erred. enbodi of the present i vent ion,. gtg
FEBoH AUED YT BACH ¢ IBERRH T O A EYH i per oy,
pmit;taraﬂh Sachhifl %-Ilza)yaroxwerv@tumﬁocwﬁpgﬂmtshﬁ yv}a&er&alts Icﬁ@elﬁ&ﬁcyl
ﬂg‘?%’-t?}”?r‘ﬁvl ‘#Ffﬁylélgwcgf %:eg }3\}3?6 ffﬁ%% e rly ﬂ(r@e@)hgremh is lower-

ACAMpeURpE ki lMHealy R4 is methyl are also preferred.
Furt her preferred conmpounds of the present invention

t.hose, rein, Wis SO or 10 COO is.aryl |
11 e R PGP Ao G o T PEPA BT e o8 At g o each
ofiiet b fogﬂd@rrﬁhcr togMBér itk ite rgrcrrgjkqg ei;bu marvﬁnm elp melalttyched and
48 tri uor rgy chi or o-
P%rs%ers Iovet- léae 3’6?(%%%%? aF 2 i5-NoB e WHEE PGP - Fa)s- or
-(SINY- eChapauRdnRehitisR* Het@kparddiso perfrEably R5 is
pyri m di nyI substituted with hal ogen, |ower-alkyl or

fl.uoro-. | oper-all re preferaply R .
Fugther @ﬁif“ﬁ@‘%pe ‘H‘ycei Otrr& € PHESERY %F@W%rﬁﬁmsﬁ Vﬁ“f;?‘tm 8¥ 1840z or
cob é:frfd R’ @f}ﬁb TRttt co&){gfduﬁidﬂ i1 ﬂéferaﬂl‘flp]@él@i hﬁfstltulted with guoro-
odl _nent re t 1nv c i
lo Ff'éﬁq’l:ﬁ‘g?@}gé’at 0% Pk rabiir ﬁetps BARESY Tpient ! eat-ploro-
pheﬁjfp Otﬁerqrret%ne@r&@npmﬁﬁ raf@tﬁosd ﬂrheltéem\ni@ mwwtson& AR is

heﬁrrerlaft Eé%feeﬁﬁrﬂ?a %rrrédﬁrgg Flti’ﬁ %%Jr%ltﬁggﬁ%se egerzalleyl or fluoro-

lofei- hlfit?lgm@b@yﬁferhﬂ}y WAisGb Yo oS p i gylpsm.ﬂlo% prrumdm—il—yl or 4-
| ower - T:{mlalene xy are preferre particularly
triflHgeme é’yét’:ﬁldvl? §%a single bond, -CH2-O or
- (CH2) 2- O- Preferred. conpounds of general fornula
Int(aiibﬂtﬁﬁ éféi@éfenﬁlﬁicﬁﬁiéﬁ@offtﬁ@ﬁeﬁéiﬁ irgeaton, qer@eloml @r@fer&ﬂyz Fur-
rans

yI am ng- et h)
FWE?WPHI(C& lflﬁ‘vfhﬁ APt Tpreg;r%gﬁtg%tilgn SULC, compou_nds m=0,m=1,

andh E0MMlvi @HD @tn&m%gbg&yé@%oa&@ﬁtsonam de, 25
trans- N- Met hyl - N- {4-[ 3- (4- net hyl - pi perazin-|-yl)-3-o0xo0

Fup :%}eg?%{:qumyg; ﬁ@i};@éﬁgﬁ%%@hmh V is a single bond or lower-alkylene-
x!(r TR0 rdrtedt, PhiRhyl A8s8arREaN V) s MeiiRle B2 -drz-0TRt byt H,,),-O-.

trrfruoronethyl benzene-

I h t
Pr F’gﬁg rc]%g%@ Poolgprgeﬁ fgrzreu I? )gg th%geeseﬁacteg from the group consisting

of [ 2- (4- met hyl - pi perazi n-1-yl ) - 2- oxo- et hoxp]
| ohexyl ri fluoro thy benzenesul f onam de,
trappad? PMfWWﬁ@ﬂﬁg )Rty e P%@dﬁér J@apm%&ﬂ?b-wm— |
ets'&%ﬁ}lj—@ﬁﬁh@]h 1Rk 1B % WropieasRRR ¢ aci d
4 brono ester March 2007 WD 2005]/ 028427
@1&?}@8 gﬁﬁgﬁ metbyl-plperazm—l ¥1)-3-0x0-propoxy|-cyclohexyl}-4-tri-
fluoromethyl-benzenesulfonamide, - S :
trans-N-(2-Dimethylamino-ethyl)-N-methyl-2-{4-[methyl-(4-triflucromethyl-benzene-
'sulfonyl)—amino]—cyclohexylo}qr}aceta.tnjde,
trans-N-Methyl-N-{4-[2-(4-methyl-pip erazin— 1-y1)-2- oxo—ethoxy] -cyclohexyl}-4-tri-
fluoromethyl-benzenesulfonamide,
trans-(4-1{{(2-Dimethylamino-ethyl)- methyl—cerbamoyl] methoxy'} cyclohexyl) methyl-

carbamic aqd 4-bromo-phenyl ester,




Wozto?bé%é*zﬁ- [ Met hyl - (4-trifl uoronethyl - benzenes
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35

.’rrarweé &b diremo-pyrimi

trans- (4-{ [
(2- D et hyl am no- et hyl ) - net hyI car banoyl ] - net hoxylylamhc?007

net hyl - carbam c acid 4-chl oro- phené%T’%ﬁ%ﬂ%WHWT
i no] - cycl ohexanecar boxylic acid
- (2-di net hyI am no- et hyl) - net hykR-am de, 5

tr a?’i—&@% Ht@%rﬂ‘aé](@gxpg%]%@l Mtk cartf])amoy NE&hG2 OXy c;r 0 igyl)—methyl-
(3tﬁﬂbﬁﬁﬁ®é{&1@@1<ﬂb1@fp@@ﬂ1kstaiet hyl - ami de,

trg]raa/g‘l @?g@g}‘&éﬁgﬁgg%o%S gﬁ%%ﬁghpm et h%' st emnecz}érlbljxyhc acid

4- ehlaghetpheiyb- sl emethl-ansie 4-

tr%g-ll [ml am Lﬂgpl%;}%)% %E%ﬂfo%%f) bamgja%j(ca)he}{aneca_rboxyhc acid
4- ¢hlianerphenyb-2 gi%y@)" meﬁjﬂiﬁﬁﬂdez {4-

2-Di t hyl yl b d
tfg%%ﬂ‘%&e?re‘?%%f AR T e ﬁ%ﬁ%ﬁ@g@é’ﬁ b -carb-
tr apSe 43d dAtlddfhniiestenxy- et hyl ) - [1 4

trg;g?élaﬁfne%qté}?;g%yggoag %Jlé Xélg @poy %&clo@xy%eth} 1}-methyl-carb-

tr apse 454 k(P1Bo PRk ¢ dI n-2-yl)-met hyl - am no] - met hy
| } - cydohexanecar boxytic

kG ol Ry DB e 71 -mpkyes il vl gD -metil

[(@ar@ﬁx%ﬁ@ao@&’&lcmo%%hgnﬂ@temt hyl - am no] - met hyl } - cycl oh
exanecar boxylic aci

tr®-@r et By 4 diserAneahrabonyli-Fedphepytpyl)-methyl-

5 t hyl --am no
( C%X%%o r@P%ﬂﬁl’hE?ms@geh334/ 50 ")

t;:;ﬁqg 4¢I % 5ﬁr@pmqpﬁ@ic};nﬁé{lhmqﬂjﬁfé—m%gle@wl}{-Cy‘clohe}{aneca.rboxyhc acid
g)ﬁftk cyl -am no] - net hyl }-cycl oh -
exy )&[EF&BX y%nfeod?]%e‘cﬁ%%y )- [1,41 di azepan 1-yl]
I

-2-y1)-me thyl-amino]-methyl}-cyclohexdnecarboxylic acid

?5[7 ?&%exaneggﬁ@x&] malgllhcgiz yl') - methyl -am no] -eth

Atﬂ(@*(@r Byd)lamm’mredimﬂ"yl)rm@ﬂwl -amjrio] emethplg-cyclohexyl)-(4-methyl-

ﬁ‘&f] ilé(ﬁje g{moﬁ%rl m d| n- j2 yl ) -met hyl - ami no] - et

trahsa(Ae[;ﬁé&*Bietylb)pmuﬁmﬁbm]é mcmahsm(rm]{@emyl} ~cyclohexyl)-[4-(2-hydroxy-
hyl
R e T AR oy et by
trmsa&{ébé(rﬁ—ﬂrqda@?mnmé.nﬁmﬂ) -mathylsarBunoy{ethy: érm xaa@mngyhc acid

(5(2‘0316‘{%2[5‘5 pmegitwbameylamide | anino-ethyl3- 30
ﬁmdﬂe{ﬂeﬁ(éﬁomobpﬁmdﬂl -1;8} dietiz parind}-gthy eyHghesbt(rmethyl-

Eln‘%fih%?%?aﬁywﬁ ]aﬁeﬂlaﬁojﬁ ) - met hyl - ani no] - met hyl }- cycl oh
ﬁz&?&é(ﬁe[cza[r(Bd%mh;lonﬁ&bﬂﬂm 23 ity ey yberyl): (-0 h}rdloxy-

(5“:‘%?%%@31%%&%[1?; féﬁﬁ)mr‘ﬁ[&%y| ani nol

| Uﬂﬁm‘ﬂﬂL&ﬁBMﬁiﬁ&Rb@M (4-fo-(B-Brpdipyrimbling - shetliyidjnino] -ethyl)-

? Ir‘g"z é%@gﬁﬁigfﬁyﬁﬁﬁ(ﬂ |yl $F5 net hyl - ani no] - e

trdodyd- }[{&Mﬁt}@%ﬁﬂlﬂn{ Avl)2nBgit-@yno}-methyl}- cycloheaanecarboxyhc acid

(2-dimethylamino- ethyl)-methyl-amide,
trans-{4-{[(5-Ethyl-pyrimidin-2- YI)—methyl—ammo]—meﬂlyl} cyclohexyl) [4 (9—h§7droxy—
ethyl)-[1,4]diazepan-1-yl]-methanocne,
trans-(4-{2-[(5-Bthyl-pyrimidin-2-y1)- meﬂ1y1—am1no] ethyl} cyclohexyi) [4-(2 hy‘d:coxy
| ethyl) [1, 4] d.lazepan— ~y1] methanone ' -




ethyl) - [1,4] diazepan-1-yl] -nmethanone, 22
2007 WD 2005/ 028427 PCT/ EP2004/ 010197 -9 trwm'amh 2007

; Hydr oxy-et hyl) - [ 1,4] diazepan-1-yl

Wwo %’ﬁi{ ﬁ%yﬁ (5-propyl -pyrimdin-2-yl)- LCT}EP2JO4/010197
am no] - et hyl } - cycl ohexyl-) - met hanone,
trans-4-{2-[(5-Chloro-pyrimdgn-2-yl)-nethyl-am no]-et

q:% L‘% fmﬁx hexaeﬁ”fgf)e ﬁ@ﬁ;/ G a;j'prﬂ A g metyl-(5-propyl-pyrimidin-2-y1)-

traﬁﬁmé Aethd -}-[c(r&ol@itﬂ}r@etﬁyx[drm di n-2-yl)-net hyl -am no] -e

%g%g?éﬁﬁ;%&%ﬁéﬁgﬁ eﬂl&’i'amln]tl] ethyl}-cyclohexanecarboxylic acid
”mﬁé&l{ﬂaﬂﬁ@e 1)% Nﬁlhmepll n-2-yl) - met hyl - ani noj

TR AL T H AN

di e@ze]@me b )b (fefh@none,

tra ne%%/ }'[( ﬁ}éq&%&&,ﬁ%ﬁ%%ﬁgﬁf m dl Zpﬂ{t%} cyclghe:{y [4- (E ~hydroxy-
(Seﬁryg &ﬁajl;@s%@:mylﬁnydtaam&let hyl am noj
cl ohexaneca
tia b1 Bt ok o e - P gremetpylaigimidgo-2-1D-
10 [(émﬁ{d]yéth;@y@deh@kﬂjgnﬂammt hyl - ani no] - net hyl } - cycl oh

exanecar boxyl c, acl
trzgvc g[z Wﬁ(wﬁ%r%ﬂ)wml @ﬂﬂﬂ] )m%{:hyl&gyclo]g;@canecarbomrhc acid
' §5p40 Ylw(2 -dimethylamino-ethyl)-

amide,
5& yrlmd|n2yl) rrethyl amno} thyl } claoh
igidinr 371 “methyl-ammo] -methyl}-cyc ohexaneca:r oxylic acid

(2¢:5£i1d’15%15}&d A Rehelaihd wligl)2argiaky | f | Uoro- et hyl ) -ani de,

t 5-B 7 di n-2-yl t hyl
15 trq%’;? 4 &‘if@&yﬁ[ (g,ﬁjécitgggﬁgﬂu; | )rrn a@;ugo]—rge yl}ngyclohexglg]ecgz%]oxy‘hc acid
y&ﬁﬁ)ﬁ(z 8 LYo ARSI -amide,

{Zﬂ}é E(Srret hyl - am

trapgn {Bzomoemmmd@szmlbwﬂwbmmﬁ aethrlb-cyelybexanergthagylic acid

hy I %
{2 Z%Lteﬁ’? (@ g&@&g ﬁg}l ]ﬁl%]@:1 étaﬁmli} met hyl - am de
q:hY 5(5- }Propyl—pynim 11— 2-yl)-amino]-ethyi}-cyclohexanecarboxylic acid

' | 20 (5{?% &%ﬁ%% %)g?%l xyI | émamgm%%?

th@'ﬂhé dithty))-anethybhmiral rhyi-wed elydxangrathexylic acid
¢ - I th
r{?%fhff % 2%‘%%%@11@. B it FRydyl ot Dol 1)
traam4r1{<5 %Eﬂﬁ)’llpi’mnfﬂm. 28 —@t@th}ﬂ{'ﬂmmo] methyl} cyclohexanecarboxylic acid

{f?%ﬂ”g%hi ]éga%x{#{nc acl %@ AixflE, 1 - am nol - ¢!

25  trahbisi2([25-Byamoxyristidin-}-yhrimdll-annd] leting}-bydlolemhniearboxylic acid

hyl -
8 R G R L B ot P -anunol et
trapbite(2([D5-ipttroxyrietitid-} - y@mnam]yl-mlh;d]}etlmﬁtﬁhyﬂem&boxyhc acid

”ﬁ&%ls ‘?h%?%?n% BRGNP IS 1 - cycl ohexyl -

trama{fh{/dz o dthgrinincaethgl])-13€hfl- cithamn o pbphyHexp$traethyl-carbamic acid

m) p) 7rim din-2-yl) - et hyl - am no] cyclo
30 hexajﬁ%rgaé}éeg%%s % acid (2-di-
trans-4-[(5-Bromo-pyrimidin-2-yl)-methyl-amino] cyclohexanecarboxyhc ac1ci (2-di-

methylamino-ethyl)-methyl-amide,
trans-N-Methyl-N-[4-(4-methyl- pzpezazme 1- carbonyl) cyclohexylmethyl] n4~tr1ﬂuoro—

methyl-b enzenesﬂfonaxmdc,

| 35 tirans-4- {[Meﬂayb(é—mﬂuoromethﬂ benzenesu]fonyl) amino]- methyl} cyclohexanecarb |

' oxyhc acid (2~ dlmeﬁylammo ethyl)-methyl amide, -
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met hyl ami no- et hyl) - met hyl - ami de, trans- N Met hyl oNyocch 2007
[4 (4-met hyl - pi perazi ne- 1 -carbonyl)-cycl ohexyl ms Ir(j
trifluoro- nethyl-b enzenesul fonam de,

35
WOZ@‘M’H%“Z {[ Methyl - (4-trifluoronethyl - benzeneEGT@Bﬁ%f’F’?“’é”

m no] - met hyl } - cycl ohexanecarb- oxylic acid
(2-di met hyl am no- et hyl) - met hyh-am de, 22 March 2007

WD 2005/ 028427 PCT/ EP2004/ 010197 t[ H‘&]Z-b ?b
tranﬁﬁﬂﬁ%rllémeﬂw&ﬁm@?rﬁﬂml)— Ny H4- {éme’&()' (4 {ﬂf?%f’ yl-benzene-
utI{c])h %%n?}gﬁﬁﬂﬁw 1o ﬁroﬁéﬁa&ﬁﬂ& ) - am noj

ﬁ%ﬂ%ih(h-élm;}p/k;ww@%ﬁﬁﬁg}ﬁr (B%I_eonanm d[gna{ﬂayla(ék tr1ﬂuoromethyl~benzene—
i%)’x %155]% WroPieAZRNR; and
) amno cy

tratnﬁé‘ﬂ}gﬁz thplarainRydta C ohexyl o%ﬁf)f lf ’Sxa{n(4ntr1ﬂuoromethyl—

t gyl - b
enzenes% ‘ﬁ’;){ § %Mbh IO%Y exyl Oxg?gﬁ}/om tgbale ester's thereof

andrpdiaphmewa@élmaﬁ@atalbiﬂ sakﬂa:@&/ @mf@r@&ﬁt@c
phar maceutically acceptable esters thereof.

utldrﬁtﬂ @%J:r\éd Rb:4! F@ﬁﬁ&%f@@ﬂ@ﬂ%ﬁﬁu@fﬂ)&@@ﬂb@é sef ket @m the group
ose selected fromthe group consisting of

com@s‘fmg of

u%%%z gz'm%f mhayétﬁgm RO RiRYb) b=t b drdrmebily| -

| uor hyl benzenesulfonyl) noj] - cycl ohe
yl bnzwnqawlémfbh@rml@é cyclphepitoxrk m&g]

rang - hﬁﬁg {4% g! r%l ya}mSI 05 BEQ PRy - cyclohexyl}-4-

-cyclo thyI enzenesul f onham de,
t rfmﬂsm(matwlzb@zm Iulmlﬁ@) et hyl ) - net hyl - car banoyl ]

L

(2caﬂ>znmtlaysldalﬁtbimcep1hr)nryl §staret hyl - carb anoyl ]

traps? X%T{%q?(ﬁ%x}nnﬂyﬂé%%er et )P%llﬁs yﬁ@?ﬂ@ﬁ‘oﬂ %?!:lghexyl} ethyl)-methyl-

[( &rﬁrmmeﬂ)éwldvmnph@}wsye—rnet hyl - ami no]

trae:ug%%ﬂﬁ%%%m% ‘}ﬁ%ﬁﬁ@h ;)%ét%ﬁk 1@1%' gnethylg—éyclohe}:anecarboxylic acid

t r(an&m(eﬂa}{[ém{t(o%tBﬂmmﬂfamddl n- 2 yl ) - met hyl - am no] - et

traa% a@ égﬁﬁ% ghexgg _p?)ﬁregiﬁglglg% gw Kll—mﬁ(nf] j{e _Vl}[—cyclohexyl)—(4~methy1—
(5[181’ rayr I-pi) dheth2node) - rret hyl - am no]
I h - N )
T
(&tﬁ%ﬂDQI Q}cﬁéﬂepm—aiﬁﬂ}ﬂzeﬁiahenet hy1- ami no] et hyl } - cydohex
aze i
e éﬁg{% s bgiq{grpjm#l]iﬁn—%@ rgztglgf‘amﬁ i e)ﬂ![% E&ggﬁ&yn 42methyl
[m‘;ﬂ%ﬁy@tp Biiehaneiepyld pyrim din-2-yl)- ani no]
trangt(g &thyt yfl ﬁ exé/pa)n—{[?rf)r@qgrtemethﬂ (4-trifluoromethyl-pyrimidin-2-yl}-
a.mmo] -ethyl}-cyclohexyl)-methanone
and pharmaceutically acceptable salts and/or pharmaceutically acceptable esters thereof.

Compounds of formula () can have one or more asymmetric carbon atoms and can exist

mthe form of optically pure enantiomers or as racemates. They can exist as cis- ot trans- .

isomers. The invention embraces all of these forms. Compounds of formula (I) Wh:Lch are

trans-isomers (with reference to the cyclohexyl ring) are preferred.

f‘
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and pharmaceutically acceptable salts and/or 29 March 2007
phar maceutical ly acceptabl e esters thereof Conpounds
of forrmula (I) can have one or nore asymretric carbon
atons and can exist 30 in the formof optically pure
enantioners or as racemates_ They can exist as cis- or
trans isoners. The invention,enbraces all of these

- forms. Conpounds of fornulab&Ff which are .

It willdnspipsa@ieed tiavkidrongfends obgdrerd fiermyle (AR inFeHigpp may be

. pref d. .22 March 2007 Lt wilh- oy o
St a0 Gl i R S

badkveaht pernieyheourdenivisat i sed at functional groups to
provi de derivatives which are capabl e of conversion

Tnd ?&Bn(% Qsp{eﬁt? RAL B0 RSP PR edsToihé Pnankifaceurs e £ eomipounds as described
aspect , é

re 1s provided a process for the

abovenwhizhtpro@soéorepinss rragings compeyndpddormplaflove,  whi ch

process conprises reacting a conpound of fornula Il s

mNa (Il) JIO~ ~(OHZ) RR VWnerein R4, R5, V, W and

in have the signifi anaﬂ%ggNVeﬁfabove and Y is a gr oupgy)

OH d, or BP, W RIRZ2(&H2) KNR3H, wherei n-R1, R2,

R3 and khave efiiz;riicance gi ven above, 10 and

optionally onvgrting a conmpound of forrmula (I) as

ECAEERER WL T, 5 R RN R R T

optionally converting a conpound of formula (I) as

| m;gg{,ﬁggg%ﬁg;ﬁgﬁ%%g{l SRRl 8e e B e SnB gveg above,

ingM - BRhLRNE) asdivied sbove th aphamnacenti-
_ancﬁﬁ%ﬁ&%@lg&@%%%ﬁ E&ﬁﬂ&uﬂ&‘@ff@%&:ﬁf’ﬂ phammaceuti

r mac 15 acceptahl e sa and or a
callyhrarepidde salicand & apbeaprasticlyace 3l St hout ¢ he

w%%czﬂﬁliy%ﬂn@érﬁﬁv a EQRPOI o O 8LNT & ddfheasbeief Whadin U is a lone

wherein U is alone pair, to a correspondi ng -

* paiv.dnpovmEshirsing eprepqupdovharendy 8@y r ed. Reactions of a

conmpound of formula (I1) with a conpound

A PE&E@@SS%T%H N GRRoBShe 68f5hA doRptrsibY iRloaqedtmhesutically
nown |

n the art and as described in chen§Q3 &gte& cﬁ £
acceptable 520 agd heapbomeseeirally aggepRblestT ARG WRAGEHE SORTREHoR ot 2

0 f fo%’ (g%Qgﬁgé&:m e QiHeBBLDYE 1 1oRY¥ Hhf] 1dialbdiresponding

°hhdi de”or BOP a base_such as Hueni g's base, NEt3
congpoMWhereHI@t Q, is poifpred-DMA or di oxane. Alternatively
‘a two-step procedure mght be used: treatnment of the

| d W be _us r he
s
carded DHBWC@HW the Mﬁmmrlbp\d élbﬁ%w @g:p c) orin

def.igned aboy o ’ BT, DCC, 2-chloro-1-methyl-
“iﬁﬁ%fﬂg% ﬁ??@%(¥@£%%§%%$%%?§¥§§$?f%§93$%cedures known y
pyridinithe iclide stROP asd bpase such entivenig attash MEt or NMM 1 CHaCl,

" DI\@E? Bd?@ﬁc%g(gl%}?a%ea _/glite(%nzif&]veﬁr & Réro\fgt% pké&ﬁu?é Eﬁﬁﬁ lhe ub®t RAAGent of

the acid (IT) with oxalyl chloride in CH,Cl; in the presence of DMF, followed by reaction
w1th fhe corresponding amine NR'R*(CEHL)NRH. A compound as defined above can be
converted to a phérmaceuﬁcally acceptable salt by procediires known in the art such as by a
treatment with a corresponding acid in a solvent like ethanol, methanol or dichloro-

methane in a temperature range of €.g. -20°C and +40°C. A compound as defined abave

' can be converted to an ester by treatment of a compound with a hydroxyl mojety with the

corresponding acid chleride or acid anhydride in the presence of DMAP in a solvent like

'CH,Cl or pyridine. A compound as defined above; WheIEi;l-U is a Jone pair can be con-~

~ verted to a compound wherein U is O by procedures kniown in the art suchas by reaction




met hane in a tenperature range of e.g. -20C a”dif&gmH%007
conpound as defined above can be converted to

ester by treatnent of a conmpound with a hydroxyl
noiety with the corresponding acid chloride or acid
anhydride in the presence of DMAP in a solvent |ike 30
CH2Cl 2 or pyridine..A conpoung, as defined above,
wherein Uis a |one pair can be con- verted to a
With Aot e Wh &F diogen perexige pyeagddpdamdaditialis watidaide fre dighioro-
Ingggﬁeg§nﬁgn&gﬁ$;5953@@7Nhrch 2007 -12 with a mxture
of hydrogen peroxide urea adduct and phthalic
~anhydride in dichloro- nethane at room tenperature
- Diseltyed Ipirsio laoseunpramds of farwuledbps m’dgecbabow&r‘mgnan%%fa%%fed
def.i ned above ufactured according to a
acEIgEiElQ Ao ﬁ@?ﬁ%@%ﬂﬁg% ©5 As descrlbed above, the

conp of formula use he treatmnent
5. Asﬁﬁ%eﬂﬁ%%ﬂ%ﬂ“@%@&%%%ég@é@ PR e eed tf’%soci at ed
| thitreRof e a8 U RSpIYRAN of dﬁ@%@ﬁh&h%@%@m@mﬁhlowm&, as hyper-
chg{%erlosclerosm vascul ar. di seases, nycoses, parasite

teealemid hEpatinemgial 1EaTREeosiangrat n diasAIRETCOBFAp ISite infec-

tioRs QRA ¥k Ses O n d/HPRd kB EHNMFAS S o b RYISH B B pairel gltﬁ%s%stolerance
tunors and/ or hiwgrprollferatlve dlsorders prefera

Apeplisrative cbfcgéﬁrw prefesably for the treatmeﬁ%/ and/ or

| d1¥b6FeSt ‘h’émtfﬁ énd/ee
10 ﬁih%l&ifemanﬁr&%ﬁfrh'@% PGk iRE FyRer rohferatlve skin and
erprol eratlve skin_and Iar di'sorders
dzsordgrs y Iy gerge éA §pg@¢gﬁ1gﬁ aglyperproliferative disorders.

hyperprol iferative disorders. In a third aspect, there
- In h Bifd Rpbdletler iPPRIRAAYHaERAHRER Sinbb AR i 3t
o conpou%d as Plned agége 5ﬁa a phaPnac%utlcasﬁyggmﬂnmnmdas
defzedaboup hied @ahmcelumﬂ/lmccamabimam‘er Bod/ohadjuvaii.scl osed
herein are conpounds as defined above for use as

* Futthex, dpelskédThea6inl ayCcomporund e FTGRA abPR fok G4 &rthéi'aﬁ’éiltlc actwe
therapeutlc active substances for the treatnent and

15 substaneRy-partick|aslyge thraptutie aetive swhstetces fer the EraaimameaildmrtphoPhy-
lax{Eof Hﬁ%wﬁiﬁﬂ%é:ﬁ%c%‘t&@%ﬁh%@mdﬂyag E{{;%el LR Blemia, hgp er-

arterioscl erosi S, vascul ar di seases, oses, par asit
lipgrareettratpslerepis Vascapediscaesmmiveosea matasite infections, allstones, tumors

andf¥P 51&&5@% &sorﬁeé%%ﬁxsuea%gﬁp{n%@wﬁﬁgammd

prop XI'S |rrpa|re ucose tol erance” an
glugpsal wce Bn(éﬂ@lbam,yreffgrab or thedegaiment aadir grophylaxis of hyper-

20 ch &ﬂﬂg¥hﬂéhﬁi83pﬁ%§ﬁ%% 0 chol esterol em a and/ or

yperlipem a. Jher enbodi nent, the invention
relates to a nethod for the treatnent and/or pro-

* In aniefhenensbastimgit daedasentionaHates éo asstbidios thatitatmegGmd/or pro-
: phﬁﬁﬁ?oiacﬁs %Iﬁ&?kr%%s%&%ea g:ll O@&%%rcﬁ ad b m)ﬁ:%f@h%lestm olercuai, hyper-

arter|o§g¥er03|s vascu
lipenmfeatdrmssleragisl 1rasttﬂneh$easasummasesa lpdiamte 1nfec110ns gallstones, tumors

and YD RIS EN A8 SR e B g IR A eHoea
25 Glucbsabtﬂt:l[aﬂpe mdefﬁb&bd prd‘f@*ﬁbl?lﬂ& the eghralt aadts prophylams of hyper-
. aXl S,,0 St er ma an
chofs R A R Ot N s OB e € o e Binisterie a compound

-as definpbubele toa Miefdntethgalravwanilp a human being or ani mat.
' Al so disclosed herein is the use of conmpounds as

i -. defined above for the treatnent and/or

- Also disclosed herein is the use of compounds as defined above for the treatment andfor
prophylaxis of diseases which are associated with OSC such as hypercholesterolemia,
30 hyperlipermia, arteriosclerosis, vascular diseases, mycoses, parasite infections, gall-stones,

tumors and/or hyperproliferative disorders, and/or treatment and/or prophylaxis of
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prophyIaX|s of diseases which are associated W 5686 5547
such as hyperchol esterolema, 30 hyperliperm a,
arteriosclerosis, vascul ar di seases, nycoses, parasite

i nfections, gall-stones, tunors and/ or
hyperproliferative disorders, and/or treatnent and/or
prophyl axi s of 22 March 2007-133 i npaired gl ucose

ngnﬁé{)f&ﬁﬂﬁcose oqﬁ:rgﬁ?ebﬁofcﬁa%é%s %&E&?A%f&% {rgﬁrﬂ&?%mf‘f’rophy‘lms of

axis o terol ema and/or
hljwtp;remlﬁqmenieana ﬁrrd/arhmﬂfhlbﬁra@pect there is provided
the use of conpounds as defined above for the

In PSR RpsA) ﬁhe@fisdﬁ%did%a RRNsE of @bmbbiends e défisdtabanel fa@rthe preparation
prophyl axis of diseases which are associ 5 ated with _

of med caments der thcg/pgq:tmﬁm @gi(@rwq)my}ﬁxas oﬁ—@;ygﬁqs,%‘gm afe associ-
2FUaLRR (?§@| (ISR el}éﬁgfekﬂ )?(ﬁ? 2, hﬁ%ﬂ%%oﬁ}l% angi%géierosm, vascular di-

parasite | n ect ones
stmyEemyreks, Peﬁaﬁ& Méecﬁps& wdlateges, tnmrornd/pehyprsprolifmetivsdisorders,

a%:jjg’g Hgt%xeln of %%fh‘iﬁ?ls %f Fiﬁgaci?edt AL ELOREE d diabetes, preferably

et'es, treéat ment and/ or
qu rtbptrydta»en'sami‘/ Oﬂmhma@ﬂs @éhﬁregqigﬂns@r@lg@#mnd/ or hyperlipemia. Such

canen r| se a conmpound as
e me%ég%g&?gs%l%&?ﬁgﬁg%npoung formula (1) can be
manuf act ured by the nethods gi ven bel ow, by the

Thetdmpi@ugiw véforimula (3 caxbepleasiaoiurds byiha megbeds sienhsipy, by the
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WO 28eivese7l The preparation of the starting naPEFERPYHPHT
am nocycl ohexyl derivati-2®s of fornmula (1) in which V
contains an oxygen is depicted in schene 1. For
m(:orrpounds with m=0, the syn- thesis starts frpm
ns- 4-ami nocy Fohexanol 1 whi#h is converted to t
erivative 86r\5 the BOC derivative 2 e.g. ZC,
(BOO) 20, iR CH202, respec-
7t hi um al urfi n ydri de reduction
trans- 4- net hyl am nocycl o- xanol 3 which is
ei thgt BOC-protectgd or Z=prot ectgud to yiel¥ conpound
4 (sf'@.rgJ c) or is @-ﬁectly transfefred (st€p d) into
t he=desired RSW@Iﬂflvatl ve 5 bgg5=|QS|ﬁg one the
met hgads descri bed®el ow. If needed, the™
am ndcycl ohexanol Rerivative can Be treated with hexa

e .

. fIUEYIS

1Q net hyl di silazape at reflux, prior to the 2
. . . Nl
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Sul f onam des: Sul fonylation of the amnes is do?f th2007
di oxane or CH2A 2 wth Huenig's base and a su
chl oride over night at RT to yield the sulfonan1de 5.

WO 208718+t es: The amines may be reacted with PCT/EP2004/010197

R500001// Hueni g"-s base in digxane or CH2O 2.

Al ternatively, the chloroforfrates may be prepared in

situ by treatnment of RSOH 15 with C130001 in the
Sdﬁ?ﬁ%%nce of quinoline followed by reaction with the

amnes in the presence of Huenig' s base.
Thérpte@aﬂmba rtiesstarfing naamemkéomayba@ crdelerddanivetiversbiogepla (I) in

Y ho. the syn-
vl Gaans e A S e or EnBBE S ki, the
theg@ytabe gﬂoﬁaﬁ%_;ﬁ%mhhoaysthdthbiCh i wn@rﬁng&éﬁ?ethatz depivative or
es e S re _
YO RITRER G & h e o BBE 50 e COure O B G e
mé;y g%%ﬂ @ggfﬂhggmaﬁ%mgf &mmftt i eﬂ?gﬂn yﬁdﬁz?hm@émﬁhﬂamoo)’d&
u u | |
berempL SHCP e s PO P e OBty I I ERA P mab i < or's

du%&g%&sﬁn@%ﬁe ) Mﬁ%ﬁ‘m idariiDive de,}axsan@omrof the methods

fam d ]
desgribed Belpwahpgede ghﬁhg g]%ﬂg%if f fdﬁa%@éﬁgl%ﬁ"%ﬁ?& g‘g‘fﬁg‘gﬂl hexa
me%t%ﬂ&éﬂa%ﬁ‘&@ﬁﬁcl %ﬁlﬁ fd @g M@lﬁtﬁ%l bothy I]?éV\dnmidat&a m de

Su ano C orides can e epar e
Sﬂ@m&mﬁ@&gﬁ%@& tahs oS 1@:39@? Bl ‘ﬁf’ SCPE?F{% ‘81“?
b %nﬁ%%ﬁffb% cmohlae ot &?Jxﬁ%ﬂt'&t ROk E‘l Bk sﬂ&ﬁaamlde 5.

ternati he sul armyl chl ori ca
Cohpmdtsn Theatolivs 50806 21 ERH T GHCHENFB GRS T >
crfoz?}l 0§ {88 1 B 1P Fad aﬂéx%%m%s%ﬁrwesprgg@w Irhﬁuw;e@mammﬂz OH

nmpounds’ w t h. Wesi ngl e bond

- witd T OB the prrsecermigsmoknpiodgwed REPHOE 1 C%?ﬁ%“&meﬁﬁjsﬂm

th 2-hal o-
eroaryﬁ%ﬁ-e 1yl dii sop | am ne for days at
M WWSWY%I@@F éé\ﬁﬁh %%H&H‘aﬁe(for

Les gﬁﬁ, t;r?a%ea eacdtt ANdigkaAntmas Wi th
lkgihfkg- ee%¥% ryI N- gﬁﬁ?ldllsopropylzn1 e/ Cul ﬁ&
Thicomess: Tie 4mimes 129 Be avacikd hthisethorE e B PHEERD

o S 105) 0, IR e 08y oo

EDeifD ol T (Ntarfoduf;te@h of the sitkpkaicalomhydids, @#éﬁ%bseaﬁ?ﬁﬁaé%w of the
b f 5 )
st BeigP 3t OEE Lo RrpboLEeh At Aaat IR OraEber/miiad RRICOOH)

amn an al kyl derivative
Huemgmﬁs@oeﬁbmmmcuﬂém DMkedissaiom Fydel dekln a

_ gol ygntthel ke Nstm%}%%g %{Ji m&@%{@iﬁm@g%ﬂo¥ﬁ% ¥ dioxane in the presence

eratures and 80C; after
of B e REsaif edethylhintime ﬁoheeld aﬂﬁmﬁdsﬂh@u&b@wk@@r&qﬁ 69 g prepared

t
PR DA TN O R b 80 St Ly by rBRidon it
PO?_,S)M@H&EM@;WSV@ Sﬂmmmve@oﬂjwu]ﬁd:ao;dfchlcﬁtﬂ@s taoy pagyatissized in aceto-

ne I xanol derivatives
BN O R NN T

Heterocyles: For the preparation of compounds with W=single bond, R ~}1eterocyle two
different methods may be employed: Method A: The amines may be reacted with 2-halo-
heteroarylm—eth}rldﬂsopropylamme for 1hto 5 days at 80 to 120°C in DMA or no solvent,
or Method B (for less reactive compounds): Reaction of amines with 2-halo-heteroaryl/N-
ethyldiisopropylamine/Cul or Nal for 1-10 h at 120°C or with microwave hgaij.nff for 0.5 to
6hat120-150°Cin DMA. . - -
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am nophenol , 4-hydroxybenzyl am ne, tyram ne or
3-(4- hydrox7phenyl ) propyl am ne by 10 hydrogena %g[r?.mh 2007
These derivatives maybe converted to the conpounds of

wo 2b@ypomstha 10 as described for 5. Schene 2 THRCRERWHESIGT

of am ne building blocks is %epi cted in schene 2. The
hydroxyal | cyl amines 1 can Be converted to the

Z-protected derjyative 2a.or j as
Al E R orongr uct beintrates Sk 15 Efwcthe: Tas o, "
be € chi%%ecgéﬁaén_ dRBclla_-Nl—'ﬂIlq@itb@ﬁt %En‘ﬂé@td esinpeypgion with an alkyl

i ntroduced via C tion. r. SN thyl-
g P PSR BEEFLEN (L] DOl DR ALY TR e Be
forBYLi i R8T angtethamidNtaddtydraned babtdan AT @ld &YC; after O-deprotec-
erivative int

| 'ﬁogmqw qumdet ig aggg%?%g&néeﬁﬁhgﬁgf%ﬁ peTher: Iec’? 24 &-depro-.

tecBbn @%grg b fibh BfoBbwiBRPes@medtwidsRBEt debatiRF gimgcggunds of
and deprotected to give conmpound 2b (step b).
theMerrypitatsi (6i¥PED wi t h met hane sul fonyl chloride and

lpdi %n;gﬁ C12n6BA@R4B)es A6 Heldesiterbbmahe tdreesponding
PO%EOF%?(; S\A&F% an am ne NR RZEI i elds, co %ﬁﬁ@{ ine by
am@m;épn@l) 4-hyAreplee i g3 g o FE IS0 @y@’?déﬁ’&?rﬁr’%{? P ed
hydogk %ﬁ%n%%@)ﬁg@va‘ﬁ%{ RAMGE DY el o @l adrhpoumdstof framula 10 as
reactive a yl de- rivative, if necessary in the
desappedforidat e protected form (step e€). In the case that

the reaction was perforned with an amne NHRi R2 in

S whi ch Rr and/or R2 contain an ester noiety this 25 can
CIBem

&"5educed by e.g. NaBH4 in sol V’emﬁ bi k T}—]% or Mlaqﬂ ines 1
Theeyitthesisodiames pbmbiingblodspds spjard wyacheras 2 Hig oxyalkyl amin
rotection,of . eved P te and
L R e L e e A ST

EtgN 2l ciljCle (stgsd)r edthamisndwt B cdhaphenR” meietieuRpoiigs ocfere Ve

- a]_l%f\faifﬁié?l. 304 B30, LN 0. eAphLBELe § Qrifi0k Ml CELCL,

Synht hezi se om derivatives 3 i

A T e
i jde i ] a itrile at tempera-
oy i on EaFe e D o EVRhm P TS abomi e e cmpe
rufRB bkt BTAnd@orG ade-dhpsiteaet toag Felesmminnsedfpistep b). Mesylation
i_ntrod b | cyl ati i th L€, )
wifepaty o By AL Par S LR et Kt
ol st i cenare i o ciubucrtoisT
X = N e .S S . . _

by 4o O Rhtgy PSP Car kg End SRR GEePL allyl de
ivIBR, ?ftnt%geské}{ ﬁ%%gﬁrcfpﬁaﬁgﬁgaﬂﬂed (orgy (:dtqt@:(hmhe case that the reaction

erirvatli ve can pe ' n i S o .
was pefprmaed Witk &W@W%N%@{&@gr K Cﬂ%a%g@qr 2@%@%%@% moi ty this
cat BE Leditid ¥ o ESVSIIS, inNolekhts HRUHNESOMEOH)D ¢hakcormspading

ternatively, the preparation via the.in.sit

hyqemerarletrived T R@TPSCHBS LI BIE R 4t R cgtiered by bydrogenation
Witle {’tﬁ/%?iﬁ I'cnlgIepF{ SYEHORK K Y cad BB emargds & (alep ). For compounds
esters the triflates naybe forned with - ced fr
in twhiidH Rfomgristdnahended)tp Qﬁiﬁ)ﬂl@l‘ to form a ring, these can be synthezised from
annydrbdel g Ii5 - DUk Vb ARy Defiiddéeti2n {HODG: dioxane or
deiaries ?Ileév%'} gﬁlsrgégcqce wth alcohol 1 i

h ’
TRA, GHHCLD éoltovirdttyl qpsiizedomte cpsnppubddelsteR 4\31 ]{W@ﬁé%sﬁg??é Ryis biydro-

* gen, the desired residue R! may be introduced by alkylation with a reactive allkyl derivafive,

if necessary in the appropriate protected form (step e).

Scheme 3




60C to yield ester 2 [follow ng a procedure of
Bel ost ot skii and Hassner, Tetrahedron Lett. 22 March 2007
35:5075-5076 (1994)] (step a). In the case that V =

WO 2@6/28ePR, the methyl ene noiety can 10 be ei YREFPRBHEIT7

10

15

or di-alllylated using Iithiws-
bis-(trimethylsilyl)-amde, iodomethane in THE _ _
T%tés?fIZ'ﬁl%ls @_cotr&})o\(ﬁﬁ.ls df foheul-(2y preptiovicloaet-dikgehenxy 1s depicted in

: schgg%, é?']%}lie\\;a;pi;g - ctggg]éq%ag é@y@%ﬁ%@eﬁ% ca?\[li% %Ieeg{ygg; %{J@Taﬁ% L&l sfer condi-

.standard condi & 0. b NaGK! i Bt Bk NHEEH. yield
uogys Wf*ﬁﬁ'?‘c??‘%ﬁeﬁlgﬁ{%g@cﬁ“%%?éé?%@%m or HCI in THE, !
estk Deklt@haGHRCHR frepartidrt vibtieyih sitd Fereestted @@tq@@o[sqa@e. From the

id b) . f i.d h :
coRFRECM Oy AN CCOBB g TTLGERT Sfichdraghefored wit

mﬁ@? d-QhBsdss Y GtEdm d ia dirde] oft 0°BOPhese are
an ;;jajfa %g%e S%%‘Ewaé%dﬁle&r%&gk ;Séa%se, EMIglgtIIB or1 NN%% '
thErpECRd WEElcdDvL Bithd) @ ARHREtbyiyiysidingage base in nitromethane af

6 t" té(gg’{r%g&n is%’e??%%o%g&%% %ﬁr%@ec%frt@ ﬁ?ﬁ&ﬁﬁotﬁlﬁgg}gd bgsseetetrahedron Lett.

o] oxal oride in

|_chl i
35CHIEISD76 L90KE (ptep sbin dhafas DRt Vf%@t%ané@z%yth@ &xtilgys moety can
Lgn the 20 &9 Lo - k .iofldmethane in
be\rl]\éé%glégxg%): or, cﬁoarll{ﬁactgc? Hﬂhg.%hi‘gﬂr}d%?s FHHEDHKNRIE iolidm el

e r'esrdues ~and R2 maybe "nodified as |
THBacr1BEdRT 0o yekibe tha-ptopionichishaster denvativh et thedd-2rmathyl-2-

Rh.is hydrogen th esired residue R nmay be
Pﬁoﬁlo%cﬁfxcgﬁg%fegf C@‘éill)ﬁati on with a reactive allcyl . -
Sabenification ef the ésterrmersasssianydard cotibtiap b ér@Ht@liﬂCﬁﬂ@tB@i

- t.he, c that t i_OF f ert butvl

Efoubin s RRRER o i bRR DR ey RS for ert busy
es@S$ Efesthi ediy 3 tdtksbE hedtmenieof2be aid 8 avithyNB. B (CNaBMR filgnd

sol.vents |like, T e rr I e e
CpF ORI P 0P Pie DU AL R o N Ry dide or
BdJ|F ;iﬁ@&%_abé saifh ag L diy’s badeeNEG D AN ineGEISE.., (1 E BN At oxane

allcy

| - t CH2d 2, at _t. | r
bl ks YRR o) S L AR BR PR i

| WS hRrdewe CER O titepriesaice vEDMIOdowRSWY irerction yith the

20

protecting noi et ' be. cl eaved, usi ng TEA | np2
cr PGB TR oy FHFGEOUGAE (ORI *1d . may be
mOBidianehideheavot BoRflbtnd 01n Lheeupi. thd bese et ' tib hgdrogen the

|t be, t t \c.cor di t Q. f -
| dpioReiived’ G briWRTse b ST BOGR P Ve R AN IR

25

30

. ' HeQUREm. 1@ e aie MR )EE phetk@nwas performed
n%%%%ﬂgéﬁ%g%{%atled V\/I&')%Jﬂ ﬁexamet hyl di si.| gzane
with apefiinsVERY Rorn wighe +d PiofueRaten agresehaorety

§ can be re-

' IR : 843 esponding hydroxyalkyl
dl@?#)%%lfggﬁ?%%gl Marcohs 1280THE MOVRORHIOA esponding hydroxyalky

0197 -24- Schene 4 to schene 8 describe
dertwetiggpnt hesi s of internediates for conpounds with np=0

| Tl n dated with allcyl iso-
In?@tg e THAT %@?’%@%&@ﬂ | QWeky, ahk W@ dSeheperdated with alkyl iso

m no-cycl ohexane- car.boxyl i
cyaciid il GFaChehteomesiures befieed @%/@ gad Rfdo 3’5‘3f§ﬂ76ﬁe§§%d§i?’wer‘aﬂfﬂ'
) 1 . hegyl - di -ini dazol e, nethanol in =,
NEPETBL PR oL 828 o
I R®W in 4 is a protecting moiety this can be cleaved using THFA in CH,Cl; for BOC-groups
or by hydrogenation in methanol/HCl with Pd/C for Z-groups. The resulting ammonium
salt may be treated according to one of the procedures described before to derive the

~ appropriate R°W derivative 4. If needed, the amino'cylclohe}'cane derivative can be treated

with hexamethyldisilazane at reflux, pri_txr to the introduction of the R5W—mqiety.
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followed by direct allylation using sodi um hydr
a reactive al kyl derivative (step b). The est eéréj@aﬁ:gdzow
BOC deprotected (TFA, CH2Cl2, step c), transferred .

wo 2008bmsthe desired RsW derivative 4 using orf&ToFF2P4ig101

met hods descri bed previously %Qr conpound 4 in schene
1 (step d). Saponification of 4 using standard

conditio Ve & oeh dshiith m>=0
SC}feé‘i‘E”ﬂﬁ’egcg?IRw 8%%{1%% s?’n%%%_' ﬁguglﬂﬁte%'%é egfﬁher or
an@leQJlgﬂtg%n&efhwbuﬁ&Henesters gives the add 5 (step

e). Reduction of the ester 3 or 4 with lithium

al um num hydri de yields the alcohol 6 (step f).. Swern
Schggnefat i on of the al cohol 6 gives the correspona %fd vatt
-t@ftfﬁﬂ?ﬁ%%agooﬁ?ltiﬁﬁn@CYdAhtEnﬂaMb‘b@V]%p acidt e carHEt CHvAvE

0 d thisi
I G I%Hﬂ%?ﬁ%%r%?%?ﬂ%

folkdvédd b?*d&!@gﬂqﬂz[toﬁhﬁiv @b by diiddrandfagieasive a1 e (step b).
treat nent w'th

- Thrieged? wiPy Fi‘;]ﬁ?ﬁ"lc@fé)(arFérrFﬁéﬁ]é’rséeP cc)hifr%r}slf reed th‘go the %Eslued R°W-
deﬂ@&v'é%-gldﬁ’bn%@e%a&ho&Tdesaﬁbledrlﬁdmotshofm bymppekd i scheme 1

al um num step

(step dh SSa(pxpn A %ﬂﬁ %}ge%tmarg §%1chﬁ%&syelg iﬂ?h"é rll\gaOI-(Ifm EtOH,
%\6 Tf}gif‘f]o@ g:@ﬂlkﬂ L8 or 20Af G- 0ACTInSELR ether or CHLCl, for tert butyl
Fans

roxymet hyl - cycl ohexyl met hyl ) - car bam ¢ aci d
estmgtvebﬁnqda@ﬁeq}?@ [US 5,843,973 or US 6, 022,9691

f eat ”Eﬂhe x&bérfs drl 4 P m{ﬂm@ﬁmmﬁwﬁ& Yﬂ@di’féltlabzohol 4 (step f).

tUran between RT and the ref f
Svtelﬁ@ ohdﬂm@hyﬁtho flookl 6(gSeh éh@ccgresg@rggn ?&Rfﬁﬁ? lﬁ% fAltemath&lY,

;&Y,@%ﬁtmﬁ% %? mgwwbut ngrgﬂltainYd’e staHAgd from &yer 3 or 4 (saponifi-

fert- di car bona
caﬂBﬁ Bathelebter umwmﬁmﬁaﬁﬁi W H, MO H: r?éltl-%ﬁ# E?ngged by treatment

%ﬁg rc@gne%yﬁﬁbcfr ;@(L g{?%ﬂlo?ﬂi e WHAEYSRCING JH OB ialCEHCly at RT

en N-allylated at the
mﬂ%&&u&bh@ﬂmnﬁoaimmmmthedﬂéd stepitdo function with an
al kyl halide in the presence of a base |ike sodium
Cg%(drl de in a solvent |ike NN-dinethylformam de, THF or
®cnitrile at tem per at ur es between RT, aﬁj oC bo btained
CisNbF @eic@-sibshitinemtthyRaycleferd)-noetirnel B €o

LUl talng &%‘ﬂnﬁ % tert-butyl ester 1
fremsde §U ERPS &435&‘?‘8%@%# C‘%CE&F&%}r r ggmsgnd 30 g
[lﬁ dehyee 4 thye, o, 9] Bygreaﬁmﬂltnwﬂﬂntbmm Foalin) jr)gipde in tefra-
chl'ori de/ di jdsyl foxide/tr fir Scheme 5, ste
mr@ﬁlﬁmb%ftﬂﬁn’%ﬁ and theaefs E?F‘ (B Ak dgﬁdg?&( g cdril p
Al i bed eﬁtdoatax;taaaao ﬁﬁtﬁﬂvz fmiotsay by treatapeat with di-tert-
USIng e.g. rutheniu ori LSt 43
gl dpebonFis PO LR Y L RT 3RS tpoun
(ﬁfﬁﬁ? g&%ﬂ $)ecOéJ 1,@fAalda elsy e ibe (oyiatattédamdihen dfraliplated at the
tepio bt B-actemyhero %g@,%(ugg 842 u vgﬁg/ E@%ﬁ%ﬁlg«g‘%ﬂﬁgrese&% of a base
lifd “éoﬁﬁl}n ?Bﬁ&é ih)a ¢ eﬁfm@@ﬂqwa@heh I§srekiamiie, ﬁﬁﬁﬁpeaqemftlée at tem-
A4, water and acet onﬁi r I e té%: QY &ion the
paaﬁﬁesﬁae(cwm&i%and%méﬁén‘eoﬁweee P
cctét;@&]?nc{né%s %J.ﬁtlecp('\o‘{eiﬂlc) qhambbyhd $id s@'ﬁ%hﬁéﬂﬂjieiﬁ)dﬂzad oythé odrrespond-
ing aldehyde 4 by using e.g. Swern conditions: oxalyl chloride/ dmethﬂsulfo:gde/ triethyl-
.amine m dichloromethane, ~78°C to RT (step d). This aldehyde 4 can be. oxidized to the
desired carboxylic acid 5 using e.g. ruthenium (IIT) chioride-hydrate, sodium metaper-
1odate in a mixture of CCls, water and acetonitrile. Altematlvely, the omdaﬁon of com-
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5 2 is prepared fromthe correspondi ng

bi s- hydroxynet hyl cycl ohexane derivative | by tr

ment with one equivalent of n-butyl lithiumin
woO wetizatzydr of uran at -78C fol l owed by one eq8FVEPENE0HRIT

tert-butyl-di nethyl-chl orongne at -65C to RT (step
a). Mesylation of [4

| tert-butyl | Lhyl) v ate, sodium
pogﬁgéwa@upggow Slefsf%ﬂéxrs %{1‘%? (ﬁ[ﬁ%]%ﬁ%}%r te, sod
mé%%lgéilio%&f{ﬁm%&an@ pelcty] witydranicaenitildo EHE@)acyi Sistptehe

espondi ng net hanesul f 10 onate, which is treated
wi th sodi um cyanide in N, N-di met hyl f ormam de at 80C to
Sckgmeé the cyano compound 3 (step b). Direct reduction

In Q{he‘r&% CHAN PGP Sty Ed@aet@%sﬂg&@ﬂ@eyngaehm}pmphmqlhnaﬁhanol

BRSOy T
8R! (9({1 ghmle‘ﬁ%%? bﬁtty(l §E§ﬁn‘iﬂ tettfﬁh?@ttdmﬁh aOf—?Ei"ﬁefo]lowad by one
am no- a irst. w er
eqitivaldit e t@ﬂd}@ﬂl’(’&ﬁ)@'ﬁhﬁcbhéos i‘%"saéné Cb?ou]ﬁ( {%?Ph ) r%%%go%(); 4'(1
| helhsle (infetha ulfony chloride
teép Lhﬁ%\ﬁgﬁ&%{% ane jzl?;\;gg&t}i eJCg(f;O@%ﬂt g%ft d con(‘rm e 8 anesulf
in @ahbpotietha@orpd tm@hﬂa@mﬁf 8- N%) s tat %‘bff%i‘Po‘F‘ﬁB e
{ef ﬂﬁféﬁ laﬁ%tfz@% X% GREDGAM e BE Nlcﬁﬁu'é Tarhaeidewn 62°Co0 give

de in ‘the prese a base
ths Ojdurmmo,mp@undé (stnp ba I}};lmcv@mlctpqq otg e cyano compoundl?a ¢. by hydro-

' geﬁ%q% t 0y gm\"%g 196 SR [d.& iRbitd ﬁﬁ‘ﬁﬁﬁa;ﬁ l&bﬁSCH(313 in

to Int roduce subst | tuents th aleohal
M@@}}‘E%weaﬂieqﬂuham%dcpl@m@gn@n KEeREket 5Qaéme]@ e ammo co

T
follbReLIOF 4RGP Qxﬁi@fdm@e ahd @Iyuydiae e} @yhlggq»mgth@n@gw ¢ ﬁx—protected com-

condi 0X aI e carbonl bro-
PP PG ORPI B PN GEse] o e Bt hmgycerbonyl pro
tectéd ﬁﬁ:&;ﬂ) ﬁcﬂﬁ@% &rﬁhfa)g aﬂﬂ;?hhélda fial ﬁi’q@daeﬁce efapase liksgodive gydride in
tot re oxyl i,c aci d
e e o
S0AE%S Wi dce Aiblsfituewad ﬁand@@veg@étpbnstcrqha@age of the acetate, the primary -
Al ternati vel t he 25 dati )
hyde @Wﬁ’ﬁ‘é@yﬁ (ste8 r?)s Iﬁgarrﬁéy‘?ﬁ?fcﬁ &Ni gﬂ‘ﬂﬁl‘ ? q?‘?%%&gﬁl?‘@d sub
e ity g g o
aschately<debich iniei it Shorhsr A p o R Wp . This aldehyde 7
'ﬂerb OcB %@H&u‘gﬁ ek %&d@'ﬂmng@mm&dﬁlﬁ (Ihrallopde-hydrate,
er ive r om t he correspondi ng 4- ( unorret é’Athr%nﬁ%l the oxi-
scdiwoo oitgpediofatednh moxBue af @9149%%%%}1 gﬁgﬁ Y,
da%) QLSOF% QRLABYhA P@ diéhngﬁls}géar{ﬁ |onQi/ep|'ﬁS€Hg0@ﬂ£b@ﬁmﬁ I )sdhéqpride -

ment o

m no- al cohol st W t.
}cﬂratteﬁabﬂﬂtm nydtaptiiodelsdmarexivie of Fﬂefﬂﬁi;ﬁ ’F%% giveadd 8.
presence oftriethylanine (step b) foI | onedby acetic
S%Inn}/djrl de and pyridine in dichloro- nethane g| ves the
prot ected conpound 4 (step c). Conpound 4 can 8 ds 2
Sdlieﬂie Todepattesh diterndtive rpwliefepyInasyHohRIRBY FEAAEHRYT /- Compounds

Et %E“ﬁ\?‘g r@‘%@%‘b %gﬁﬁ%g% {@}/ E‘%z 153%?341@%@0'

eth%%e Indehol, 4a(3basindpidgl)boutiylatrayd bv@ardqqaaaa@a]@féﬁﬁ) Treat-

S NV A et i, § 0 bieGn &kchl thane in the
B e w——
pRedSE of teslSaheddp &) kdlowedby ecctic anhydride and pyridine in dichloro-
‘methane gives the di-protected compound 4 (step c). Compound 4 can be N-alkylated at

22 March 2007

- the primary tert-butoxycarbonyl protected amino function with an alkyl hahde‘m the prle-
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basi c cl eavage of the acetate, the primary hydr
conpound 5 (step d). The primary hydroxy corrpo%z(%ag:hzow
can be oxidized subsequently to the correspondi ng

Womhmehy’de 6 by 5 using e.g. Swern conditi onsPC%mggowomw’/

chl ori de/ di met hyl sul f oxi de/ ty éet hyl am ne in dichl oro-
nmet hane, -78C to RT (step e)'“ Th| s al dehyde 6 can be

AR e SRS Ry atant By

nithilk A téﬂlﬁ(érbfﬁﬁesQfethﬁ@&T anelt 8P C anmta:efelc@ sittstifieats R and gives, after
Al ternatiyv

bagie deftreqph tgﬁ é%ff%tg%a%ﬁat Ibg’gf %@ﬁ?%@fﬁ "3?‘) primary

- hy@hkpEbABoRyAE Birfbe @@(ﬁtdmbmqamﬂ}r @dat eoirespanding aldebyde 6 by

t ore of " CC4, water )

usipg e @pSWom CORAERBS oS el fub et sy%g%ﬁ ip dichloro
metHR, 178003 alrdeRy de Thitialdbhide @hﬁﬁke &ad@eﬂ tcotha |dhs,ne§¢arbowhc
MSUbst it uted cycl ohexanol

11 esl z
aclydrageraridauen dHe C@%Trl‘ni"e%%ﬁ ‘ﬁmﬁﬁeﬁﬁ%“yo&ﬁ’fe jg o mixture of
CC%; %Qeﬁ g.géi ben hﬂ@fﬂ%ma%él?%@ @xf¥ation of compound 5 can be accom-
ydr oxy ) pro al sq 15 schene
plisreidrie o step mmg\rééleégm bﬁ Ongﬁ S’élgt-%%é R T2 dﬂ%‘) fn 2 mix-
Oxidation wth
t“JSF@K/gS%Z% rg@%%&écéxﬁgﬁﬁé’%ohg%%%%ﬂ% ng) 1-oxyl, radical)
and sodi um hypochlorite gives ketone 3 (step b) .
Schint¢ 8 g reaction with (nmethoxynmethyl)tri - )
Sc]?eh %n%/ d@sh §&%@gﬁ@1e§ﬂ by %ﬁl@%aﬁsiafﬂeﬂ Ldd Fuiniify El@t:las S(DplmnaﬂyR

€ as pase gIVSGI’]O et her 5 ste C

sulbdtiturod qfalcoimmi 10§ synthesiressihthysirpeengBen P%tbé Cﬁ%fefﬂﬂﬂémg 4-amino-

B, Py i o

sl st B copvgieies aohydeicd dem@m@rm gpﬁjg@@@g/mm

Hzg])g ﬁ gj%%ag{?ansg{q{%d??e%i gcg% tﬁaﬂu&gﬁfﬁeﬁg}%e N%ﬁfl , radical) and

so&yabﬂli;/pBBlMEntesgle@ kedone Bi stepp b). VEitEg dmtloxvm dmethpapmsthyl)tri-
verted to t ur e al deh
fl QEF%\JELH 'IEI@? d P?tass;ﬂ)_f%ﬁ b?llt%‘% o?sa%})%i@ gtésl e(x)lrc]ﬂe’rher 5

| (@5 ck h@RbHrhe Ad@Rstiah dehydesiBucis pdeside hbibis stageigh R*-halo-

AR TS LR IR e

(st@%dj %lees%&@iﬂﬁés ST eI DRAyANG ( DoLdS riss shépiins) eah bEspmerised
o i G u'fﬁhs'ssh%ﬁﬁfc O Bisulfite adduct 7
Vl?d)lit‘éﬁ@-ﬁﬁgﬂﬁl@;@/ @ﬁg,dmm pyrosulfite In watex step e). Bisulfite adduct

. car?meﬁ%% Jcl&ﬂi r‘g%ﬂccb %éﬂigg @f&ﬁ@élg@%)dé Fwak h@u&ﬁlﬁ Na,@at inreatér/TBME

rotection (TEA, CH?
(stEp ﬂeﬁﬂtblcelotllom nxidaier APB tfarl?éng(l dehyde &%El %%}becli in the previous
L reat &
schenyes eIves ol e‘@o%g@% e dovt z{n\@éryéiyﬁg 2808reectihidy.

descri viously gives conpounds: of 'the
formula 2 (step a,b). The ac:ld noi ety can be treated
Scérhd® hexanet hyl di sil azane at reflux prior to the

Lrodet] gnaol, | [ B0k 290ouvith m>=0, the
hﬁ%ﬁ%%ﬁ%ﬁ@éﬁ EE%@%%%%&’IS%% C%“ ound mma? - acid deri
Ve esiestinedrom 4-teet-mmtosiwatb opigk aspinep kil crthsE AT Fiilic acid deri-
bR RpftedgoGl{hydrogena-
%1'?3 e e e
tion) followed by treatment with R W—denvatwes using one of the methods described pre-
viously gives compounds of the formula 2 (step 2,b). The acid moiety can be treated with

hexa.meth\}fldlsﬂazane at reflux przor to the infroduction of the R W~mo1ety

{
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or BOP and a base such as Huenig's base, NEt3, NV
CH2C12, DM, DMA or dioxane. Alternatively a two- gtdplzom

procedure m ght be used: treatnment of the acid 1 w

th
WO 26064284275 chl oride in CH2CL2 in the pr esenceF'Q)"F/EﬁlOﬁt“"010197

foll owed by reaction wth the correspondi ng amnine

NR1IR2( CH2) KNRSH. I'n the case’that R is hydr ogen t he

desi red residue may b ntrodu Rk L NRPH
ComippHod 2 et §rie taﬂh%m&f@ﬁ d?‘&? 3@5”% oty Bl @Hﬁqk

necessary in
an BRE E&B?nts Riateehed, HoBM, DO, mtédceasiemettadl “pydinium lodide
r

. eaction Was performed, wit Moz Gy
o e e Do or e o AR 8F e e

Alt %‘M&f RYo-Sref priNaBi :hﬁhﬁl@é y@atseatfent dfehamdard 1 vedroxel!
e COo

respon F ng hydr ax rivativ din
chlordein GHiCIRIN the PERCHFRE |fC % AL %v;iﬂ%: g{r%gg%%?on g

| irdas hedea ﬁ'i"él idasitdp€sidueR may be
AR CRBRTET, i b e e 0 e

I d the
mttelveed by hlk);lhtm ojactye g&@g eLi Ie Eeee SR g lgxecﬁe Eﬁﬁ opnate
protect:ttgc[ ﬂ%t | ¥EhY cadhB1SRAHERE @hs dﬁfﬁﬁ@ﬁl&d aithbe drnine NEBR R” in

ofmafion prior to intr
whitdsR'r dl/BRY cmégnmestq:d:pc)ﬁg_tgxs c'\ip dﬁﬁg’dlﬁ; é%aBH4msolvents

_1ﬂ<3¥?thfrI%b§{ eot@@tenxypwﬁa@qwa $Tof] ddrifsieves. Schene 4.8

Reactlon f 4 with,e.

Inﬂﬁdamsmlhgwyhjf(hpm@nmﬁy ﬁﬁq)ra%%q ggehe%tedmth alkyl iso-

7 dMRe&APCaBH BMTdongeld the desired lower- -allcyl-
qfﬁ’@ Erfjéll}}é%hqlzf onat %&hﬂv\ﬁ[&cqﬁ rr%\ybe treated w th sodi um

NEBG()e@-lowerNliodidesvaiies or mani de at 80C to yiel d the
_ M@%ﬁ%ﬁg%ﬁyfdﬁﬁc@éfg czg:).be 1R0ereQl, sedd formatort pidorctpanigoduction

(-78C to RT in THF) gives the
of@lecﬁsm&Rﬁfa{mdabdehyde whi ch can be oxidized to the

desir C fhalk1BEI Urtkee(sthdrhe 4-8 for prepa-
For -5 qeg ﬁkg %Lﬂ&e?ﬁ%}%&%%n od tedlﬁeaeom xture 8 riethyl-

el AR cavEbR bfﬁmﬂh&@t@ﬁhi‘mﬁﬁﬂl@mﬂ( dlesifiegp

of acid,6 to the,fi.n whRY: &‘i&ﬁwﬁhsodlum
arqiBe SPELEA CW%GPOQ@%B&? %t@g@ﬁf b, ¢) lal%5 For 4. Re-
Qademﬁgawmhyifmm@ by gECT0 m@ethg EreReomBe g, (step

preparatlon) e §IT AR Sgives the Cr-elon-
ductigre of B1§ R H%’l"ﬁ%@%ﬁg onoacet ate SOdlﬁ% 1

| gafeatms)aamchr&a@wmaﬁea t@tbg.dmadmm&t i f Sgngspieninm

(step f). The unsat rated ester & i pat a0 defonitrile
(mhdﬂﬁﬁéﬁh@éﬁf@e“‘oé%miﬁ% gﬁﬁ on car oné]};g‘g?rgr:et hanol
(S%g Qo8 ARANA b £3d b&d ﬂm‘ﬁﬁahprodst!e? G bg achigyegyas gescribed pre-

in EtOH MOH or THF) to give acid 6 (steps g, h).

w@mlsd(sﬁepmﬁl@é con 30 verted to compound 3 as descri bed
above (steps a,b,c). For C2 up to Celongation,

cf [%Aahﬁ B HNaERlOuy Rl Rae ussddr pierabo) eaybaeubjected to
e_

be t t th t an
Hbmermmwm : e Ylg)gﬁﬁ}gﬁ]o%cg{ﬁe %,Lﬂ@%%ﬂ%@faate in ethanol
! v F%ﬁ e i QsabinGled cdels ‘(’ét@;‘i ONUhy uitursied ievat § méaygrc(gcpn@t,gd in the pre-

t th BuLi 1.6 M
seﬁHEob]tO%/g %%% ?ﬁ”ag Bp @WI nw %eélgag{o} éﬁgWOtSﬁp? tl%%e(ﬁfntgé eét& (e-g.
L1&-E &N 2881 in MBLE AR 2343 RE bR b g,‘BJ Az@ 6 may be con-

verted to compound 3 as described 2bove (steps a,b, c)-

For C, up to Cr-elongation, Corey-Fuchs methodology may be used Therefore, the alde-
hyde 7 can be treated with triphenylphosphine, tetrabromomethane and triethylamine in

'CH,Clp 2t 0°C to RT to yield 2, 2- dibromo-vinyl derivative 9 (step 1). Rearrangement Wlth
- n-Buli (ca 1.6 M in hexane) in THF at -78°C, followed by reaction with formaldehyde
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(-78C to RT) gives the propargyl alcohol 10 (1=
[step k, follow ng conditions described in l\/th%MFTCh 2007
et al., J. Og. Chem 61:5729-5735 (1996); and Bake

WO 2@5/0268427 J. Chem Soc. Perkin Trans. 1: 1415‘3(‘112{‘?12004’010197
(1990)]. For longer side chajns, the rearrangenent is
performed with n-BuLi (ca 1.% Mn hexane) 5in THE at

-78C as descri bed abo b @Bscribed
(-78C ta RIDgvey EHPIOuRIY. Ohﬂ/giﬁahﬁ ‘“‘{‘% 5‘% C&g%ﬂs o
1%4”{&&111&% af %)r @EEHQGQFBVQ%VE@(E%)' amthaltekyt alaﬂ c@lrf-‘éfll soc.

q; - br ono- n-t et rahydr opyar an7l oxyal | cane)
Perkin Taus lt]i$é5©4%¥6]t9§a91 ed conpounds which after acidi

Fo{’%éggeqlsi’ﬁ%'cﬁaﬁb VBe fhéalﬁaggeshéxﬁ@b s ofpoBddsthT0BulHcd 461 iR Bexane)
s J et 0% e chas

in TH cheP0r 14 desmieebabione. 1t s Fabrasy eéd‘tué’%%g%%ﬁ?% SR

Dl\@TTI JanPé/a]% 19SP@Je'th@rﬁlEHﬁﬁa%ﬂf@%&ﬁtaetedﬂiﬁvmq ailqd alcohols (step g

ven e net hanol , et ds which
a’ftf1=F d?cv l%gdrg]? %Mum d}@%ﬁ{dﬁé IOS(D;arlamm & tb)z pnimgf alcohol

der t
usibpe. ggl\glhgg lrd:agem?fgl*f\t,\eﬁ r&%:%%i;ﬁ AdE a fi qfl%(ECﬁlS/"regec?t ﬁcﬂ?ﬂﬁ? b;h
hY@B?LS‘g‘&?H in ﬁ ?ée‘ia LO0F Iq]} m‘ﬁ?dﬂrén\f Blke Het=08DBAlandl & BtOAc. The

anostero cl ase
comﬁmmatmmmmﬁ BEYIRE @év wi?%df‘ﬁffé% REgrioRsly (step
s di um phosphate buffer (pH 7.4). The OSC activity
s neasured in the sane buffer, which al so contai ned

1mv| EDTA and 1nM.ditbiothreitol, The fi croso ¢
Theifblivetly testsGueBnepmied prioinairfer ty dgg:pauﬁﬁg]g acbaﬁtgn?%ev@)ﬁﬁ)ounds 0

buf.f 4C] R, S- nonoo ddosqual ene (MOS, 12.8
fo%ﬂftﬁﬁ?l%% 5[‘3% "diluted to 20 20 nG /I with ethanol and
m xed with phosphate buflfer | % BS

ik A -

DMBO was dllutedto t he deswed concentratlon wth

hos at e b f A tedPwh ehir&T insodizsn phogphate bulfer (pH
Li g%{ﬂ%lhéa@}rﬁg sgl ut |r§qj‘]r P.ﬁ? thﬁ%t €St tained 1mM EDTA
7§)uwhé eﬁcac’anwwmﬁ@a f‘gﬂﬁg ?lf/ SQHFPS %1

m in cold phos-
nglolﬁlgﬁ'\’ltzﬁtg\ﬁ%tgrﬂ{o? %g{eiﬁa‘cﬁoées el cﬁ@l&é&ﬂom Fhd phroteal
pHatebufRb. D AEOR S«mmopg1 pq%ggﬁ%b&%%g? %%’(9]Zfﬁmf)el ) 05704 to 20

¢ 44 dvomoderwg obumin). A
A PN R ot |

stb@aelition dﬁla&nbﬁﬂagmeblstmgcetlh OMefA s ufgfl tethe SII%CP c%g}ltration .

W;ﬁgg;f’@gg{e:ﬁ%%l( 10/q|_BS %N\Rﬁ?ﬂf&%%%c)am% a‘%ﬁé gluﬁ%f mth 20 il of th;solutlon
efs%%&@%é A& NORR06n 3Rs Qllf@éqdeaﬂpsmﬂeabmth§0 pl of the [ "CIR,S-

carrlers t er shaki ng

MAS sbluudwjt‘hwﬁsalac@aéaweé Wé&%%@%&’t”l Rl Xa”%S?%Ql;% 0%55 and 30 51 of
PRI S EISKEDn ARfadk DA PR 7.1 g eduing D158 by JHHSE <0.1% and
S

Into aa ass test tube t he | owner
cthhase2¥asn adethvadyme 86888l wit h hexane: ether and

conbined with the first extract. The entire extract

ARER BXE03 Z?‘c%glie Qac%%nl\@ars%p%@%y NAQAARDEY FPgUaY of 10% KOH-
methanol, 0.7ml of water an;I 0. 1m1 of hexaneether (1:1, v/v) which contained 25 pg of
| non—radmactrve MOS and 25 pg of Janosterol as carriers. After shaking, 1 ml of hexane:-

ether (1:1, v/v) was added to each test tube, these were again shaken and then centrifuged.

© The upper phase was transferred into a glass test tube, the lower phase was again extracted

with hexane:ether and combmed with the first extract. The entire extract was evaporated to
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dryness with nitrogen, the residue was suspendegl, |
| of hexane:ether and applied to a silica gel &M@rc_ﬁ%w
Chr omat ogr aphi ¢ separation was effected in

wo 2t0sp2se7 et her (1:1, v/v) as the eluent. TheGWERZH4(§ae1d7

for the MOS substrate and the | anost erol product were
0.91 and, res- pectively, O. B, After dryi ng,

radi oacti ve MOS an | anost er ql obseryv
drygis itk ngebg e ﬁteatﬁ% ne R b RO B SR eddUplicd to

sm%%glﬂen@ﬂch:ﬁa%& ?Jﬁ F i 6t ¢ effbads&jﬁl Hemargreaglear (1:4.0v/v) as the
m ne yie

h
o1 R o T SRS SHESTEA Pt Bt QR A R S A 7o
élfr 04 A! %ﬁt &Evtnat pstiosstbsiaIce ddansentivate opscofd om@be silica gel
Y d t

an

ercent ag I nhi a
platedﬁ?uq' whs ofas0s &l ]@gpsger@gWaﬁq%ng% 1{5 %e &%lorlgﬁve bands in order

PLEESNind O¥ERbhiBAicaxhi bi t i nhibitions
egggggy&@%ﬁé%gme .a. the 10 conmpound of Exanple 1.6

- exhibits an|nh|b|t|o % t
ﬁﬁcmsga@eﬁ 01@ QRithg PR IWJ[ :b?ctn]sgﬁt geftr%gﬂg}QQ t{?ncentratlon of

10&9\3’%91% lgé ! @fst: ﬂfﬂutﬁuax Rdlhsk SOI&ﬁOIfJ i e, Bhe g8ore pre-

e c ound of Ex a | 1S .

feried hbispoiods afrtbasprcont YRl Ptzbg‘?t?mf“ﬁ?&ﬁ?%sltf R 0% th;

COES}S‘L Jf@xgiﬂ ﬁeef @ BiLih©Stn ;S ANEEE 1 0othe nempoinuhel Reawhple
sequent C50 val ue cal cu

e:dnlmﬁwntlhlbt‘mwfr%c%t %603%180‘1“&%% i 1@5 "g%nl#earn snll%lﬁﬁlotn of 65

% M&%pt D48ch anest erlyll £ SONMH diehnoni elsetal ue,  The

erred conpound of the present invention exhibit

| C50 | f 1 uMt
R
sub%g@f Hﬁgeﬁﬂit fC%ﬂahtYe @&Qﬁﬁhﬁ@d@t & @h& (S)n@ét[treht@nusgdrdsto reduce the

nts .9. in the for
coprespay @ftM@{ﬁgn‘go(}pn@pﬁr@}tgﬁO%p#‘gé £ e F;prgﬂe? ed compounds
of 38 ﬂ&tﬁ:ﬁ@éﬂﬁ% exhIb@ICEARITRE oﬁﬁﬂ!\fflﬂoSItOE}IM@retfembI;eo&dmﬂ(@ nM.

in the form 20 of tabI ets, coated

. tabI ets, dragees hard and soft atine ¢
lThs girgpmgnb of éorm s bard/eF theg@ilﬁla:ﬂgq% gaﬁl Iaréc(’e{p%%fe%aﬁssctan be used as

d% Gtsl OF Th ¥he ﬁ%@?hﬂdﬂ@ﬁe@ﬁﬂaﬁbm foy enteIz{l; paramteral or
orm®f in- ject

on _sol uti or infusio
to;s@l admomgration. Tegy @albepdmgnt gerq%rfq’ ]QF IﬁeB(Fra]ly, e.g. in the form

QIhRl |a§d &% adlata@driapiuddsy @ﬂmtmns; egnulsions or
Of%ir)%#ér%tt%it t=ﬁsa!%lg(éluct on of t%éla phar mace

ti ca 3
suspemparsatactily, Q:@mn’d@ fﬁm@émom%sﬁﬁ?fﬁr 1R form of in
RE o3 hisHly! 4 €dn i foha oﬁﬁmbg{lents creams
]ecé?lil?fﬁutﬁ(gﬁgt#t gsogrsl ]t?ﬁg corrpgcg)bt}ndlsy of fornula | and/or
orbﬂheﬂralptﬂmumtremmmaﬂrtfyﬂaécept able salts, optionally in
conbination with ~other therapeutically val uable

Th? gb ci CHSS %’f e{%h%rﬁa&ﬁh@ﬂ 'p?%arﬁﬁﬁh BdrﬁEd’ @et@d if @ bnner which will

sui t abl n-t oxi c,

t.
betfmmpmmmmo;a npin ol bgawrethp PP Redgrpptads of
fo Igﬁ%:l% A[/ 3r ﬂ]fatdpémh{n %ﬁl: illy ac %é’b@é saRbpRBaAYtiheanbination with

r mat-eri al s, are_not on
othen dﬂ@wucdbfwi@blmbm@p,gnmm e@p%a%p%agoeg t%ether

wiff LR Son IOHS 1 d Ot EXABLAY bACATE oD@t akentaterials

earic acid or 1Its salts
anﬁ,&ﬁdﬁ&e&,&&ﬁahﬂmmmau@mlﬁél@mfal s for tablets, coated
tabl ets, dragees and hard gel ati ne 22 March 2007 WO

Sutth)qg éagr%igﬁ %éte%gs/ A EQPJrﬂ)%B}Qa&c 3Prier materials, but also organic carrier

materlals Thus, for example, lactose, corn starch or derivatives thereof, talc, stearic ac1d or

its salts can be used as carrier materials for tablets, coated tablets, dragées and hard gelatme
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capsules. Suitable carrier materials for soft g;é ﬁfair&ezow
capsul es are, for exanple, vegetable oils, wax€s,
fats and sem -solid and |iquid polyols (depending on

wo wdB3@g@ture of the active ingre- dient no caPCl/EPH04/010197

m ght, however, be required in the case of soft
gel atine capsul es). Suitabl e0carrier materials for

t he production of solutions and syrups are, for - :
capenlanBhisgblocdreir mpttilsgonsol 2 Giier CHSTIS fert SGHgRS TSRgble o
widd1Gods S8 oo SULBIARIR 1R )ik alng ohahe hitheotitbnactive ingre:

sol'utions are, or ‘exanhpl e, water, a%cg?oﬁh%?le%gﬂ}%%;guﬁable
diegt yeerrokrsanighy bgwevds he ronpiged BifPE SH5F 8T 4§ ]

carMBI el al 8 o f QL LSURRASH bPEdIeForRlad siaips exafpleeamplat watat poly-
gr Iﬁar enea oirs,

waxes, fats and sem :-liquid or .
ols) duqurisel ipwtryniger arslibe blst-SuEable F@ﬁéﬁﬁﬁiﬂéﬁ%ﬁ r f%?C%P’a SPEgpRe 2
forggrj(agrgﬁl%a&ﬁt%P %lc%ﬁgls,gleogy%g LRB& ol &8TRegsible cilheiuitablameirier materials

eticglyceri

. h d.oils, ligujd L
 forlbpistopiar ] b srarialeaRtprr g vy coned At giars Ty g guid or
| 'liq@a%?ﬁo?% élr% 8;9L Y60 5.aR0s 68l thplcasesteftfiomatary ggceridey abmi-syn-

S, preservatives, vv%t ti'ng,and eﬂgéiaipgygf@l%’ﬁquidfaﬁy

 thetigend synthetirsglgeadey bydrpe ot iisdiBhd ¥axes,

fl avour -4 nprowi saldiSsefReivvafeyl ng the
alc%@"?r%tsfe Olﬁ’;{’goége\gg%@&e%fw%r%ngubst asr?ces,V seol ubi i zers,

. colorants and masking agents and_anti oxjdants cope -
Usiultsabiesi pesavitons a\@mrpﬂwamd@@@ﬂﬁl%?ge tﬁ" RSt Pr‘:”nb

The ,dosage 1 he, BokSvafink BdBnibtic premuneabyer substances,
ag%ts(,ﬁlawﬁo%ggxg%‘lnﬁg%& [épendi née%ﬁ the disease to gﬁfemﬁonas
solabilizers) dobetants hed aweking aganfeandatpRflsar BRI SRS

t he: pat.i ent. and. the nmode of admnistration, and will,
phigpvachael AR

i'tted to the individual requirenments in
each par- ticular case. For adult patients.a.daily ..
The dsage obfheaioapounds of fogoplafgan @étaéﬁaall Wéezlb‘aﬁf depeping on th;
. 100 - comes Hi [t ONSH A6k Btiiam coRdpemdifMie patient and the mode
dlsg‘és\fiégg#ﬁo ﬁfeﬁlé{héggééase a% t he Croeci_%g 2]3 , s in each par-
of phafmsealinnetd will pbidures, bhBtied HRATE g eguremen P
. adm ni st er gd;. Wi . bod@i to/1000 088 @spednlly shout 1 to
“Cgﬂb‘.mfi'ﬁéof aggtya{d%}%gge ﬁnﬁ%g%éq{rf%eophar cegﬁ?cg 4 the precise
10PhRpas@td mos cosileetioenDeyensin on FFVaBBAl the SHsngnd the P -
preferably 1-..1Q0 FRCOMAE L Rferd ¥tk bae br sebhel daily
Pbﬁﬁ?i‘c&mé%@}i%% éescggigf%dt%gﬁﬁl Gstrate the present
dobd¥¥ @Rty i 1 nob doshgt minits. They are, 25 however, not
intended to limt its scope in any manner. Exanples

Abbr evi at i.ons used. ar e BOG: Fo toRiuly ey ¢ 00 ey preferably 1 -
g Sl pr PSR S Py o) |
100md b€ ¥ ebmbewyd offobmdizilni de, DVA = di net hyl acet ani de,

DVAP = 4-di nmet hyl am nopyri- dine, DWF =

di et hyl for mam de - invention in more detail. They are,
The fp R LAY I 5%%%%3%?‘3@?\&635‘?133??‘515? bodi 30 imide
hohdE0abt Brdrded tElifkdisscateinlaaf 81206 Et OH = et hanol ,
Et 20 = diethylether, Et3N = triethylamne,.eq =
‘equival ent, HOBT =1-hydroxybenzo-triazole, Huenig's
—BE%E-E €= [ Pr2NEt -« --- -------n- 22 March 2007 WD
2005/ 028427 PCT/ EP2004/ 010197 31
Abbreviations used are: BOC = t-butyloxycarbonyl, CH,Cl, = dichloromethane, DCC= N,

N’-dicyclohexylcarbodiimide, DMA = dimethylacetamide, DMAP = 4-dimethylaminopyri-

dine, DMF = dimethylformamide, EDCI = N- (3-diniethylaminoprepyl)—N’-ethylcaxbodin

imide hydrochloride, FtOAc = ethylacetate, TtOH = ethanol, E,O = diethylether, Et:N =
triethylamine, eq = equivalent, HOBT = 1-hydroxybenzo-triazole, Huenig's base = iPr2NEt
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= N-ethyl diisopropylam ne, KH2PO4 = potassi um
di hydrogen, LAH = lithium al um num hydri de, %;_'March 2007
nmet hanol , NaH = sodi um hydri de, Nal = sodium i odi de,

woO Bed227= sodi um bi s(2- et hoxyet hoxy) al um nngonoamlom

hydride, RT = room tenperat ULe, TBDVSCl =
t but yl di met byl silyl chloridd,” TBME = t-butyl nethyl

B P R T

by i@d@w&@ ensioan of NGH £ daan PRGN = sodum fodide, Red-Al =
t I | hyd :
 sodipoes o g AN DAY AR 0 RALL Ui dnfahre, TEDMSCL =
Db @Rl 8153 cHdride, TEMIO-363 1y Gl cthr. I8y tefratydratyTan-

chl oroformate were added at 5C over a period of 20 mn
The_reac- tion mxture KT for 2h,

Gegpralieaprrlag: ¢4 1 ‘@&Esyﬁﬁeﬁr %\%écg&v\e e separated. The
organi c | ayer was washed with brine, dried over

xNage04, filtered and evaporated. Tri- turation from
n- hexane yielded 162.4 g (98% of -

t rans- 4- hydr oxy-cycl ohexyl carbam ¢ acid benzyl ester

Llas white crystals, Ms: 249 (M [in anal ogy to: Venupi
Tl sudp ensloﬂ df’Bd ¢Ch emm&‘,ﬁoﬁ@mﬁ%aqu@!&xyqo kgydgo@ig &egnd 77 g

erl sus 0 ( . @.363
(OE 2L2 |°ﬁ&\l_% @O (%%fﬂ'E %ﬁﬁaﬁgég%%&%ﬁag%ﬂg%gn 0
mg%lglg )(&tlféﬁ mbr@ﬁormatamfa&mabmma@m § PEH it J&e reac-

a enzy e L 1., arated.
HopHBIER et AT LA fEel ufadeﬂ%ﬁé@éégﬁ??%ﬂ%&% 2
THeRh ISy QN v?ls]gé&wﬁlﬂﬁnﬂe,ldkmg ove NS Na TEEd &gl qve%pra‘;i Tri-

gel an wat er 1 5 W\ B ¢ acd
tufa§ien Agan piiswane Séglgifﬁ9 5248 ?%Se/g) cf% E% cg’??d r%gctl%%m%
beﬁ;ﬁ! gﬁeﬂ@tx&ﬁié&ym M$:r249 (nmat[ﬁdmmogh ton Vieaxtigbalt,d-Medeie

2 r}ﬂrg §:4 (ﬁmOf t rans- 4- net hyl am no- cycl ohexanol .
30388 iR (¥ dlat ogr aphy of the nother |iquor on silica

gel yielded additional 17.1 g (28% of

4 rans-4-net hyl am no- cycl ohexanol as white solid, M

129 (M#) [in analogy to ut|
-~ Oyer mn@l,@f,éh’gna %Bﬁ%{%‘l ?ff’@éﬁ IEOISE&P eagof L}?Iélén%BLofTHF was

adggg %}ﬁ%&%%%ﬁaﬁﬂ%'ﬁ@tm:l%— ﬂﬁa&y@h@ﬁ]ﬁ)@mﬂohﬁﬂ@d}aﬂuc agid benzyl
estanird L op L Byt ﬁ@q_réﬁar ﬁe@p%%%mn%%n? ’tﬁzgggeneﬁi()‘? The reaction

wil] uxeg 098 8Pt 2ld Ambleieldf warsmptitivd gl b@&lweweélﬂ()fg; ROE, 80 mL)
C ori

5
Ty o GBl5 The 30 DU 9 e i
tr%ipt FAGH ‘Mek%l}oeﬂtyémgﬁ) i@%Lm&sWnﬁ%y&mmmMexanol

e co organic p

' Chinnnethordnﬁogdi}é‘v@f%tz ahar W1§;§Mr K T£ cgdﬁtﬁ'c')ﬁal 17.1 g (28%)

s hidisbid, M BrepganBAT )2 idVameddgy to:
o5 R0 Bt e Akl nbena ot
Venufi et al, J.Med.Chem. 30:303-318 (1987)].

1.3
To 3 g (23.2 mmol) of trans- 4-methylamino-cyclohexanol in 120 ml of CH,;Cl; were

“added 4.2 mL (24.4 mmol, 1.05 eq) of N,N-diisopropylethylamine followed by 5.96 g (24.4

mmol, 1.05 eq) of 4-(trifluoromethyl)-b enzenesulfonyl chloride in 50 ml of GH,Cly. The

‘mixtore was stirred at RT over night and the organic phase was extracted with IM KHSOy,

foﬂowed by 5% NaHCO3 and brine. The combined organic phases were Washed with brine,
dried over Na,SO4 and evaporated. Column chromathra.th on silica. gel with n-hexane:-




EtOAc 1:1 yielded 6.0 g (77% of
trans- N (4- hydroxy-cycl ohexyl )-N-nethyl -4-trifl E%Namh 2007
nmet hyl - benzenesul f onam de as off-white solid, MS: 338

WO 2M230271. 4 To a solution of 0.62 g (5.9 nmbFYERRN04010197
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nmet hyl bet a- hydr oxypr opi onq%g in 4.5 nL of CH2C12 5
was added 1.4 nL (6.4 mmol 4 eq) of

thﬁﬁ?& 1%@?1% tga)bgu(tg%%ﬁ’ %f' dir AL ngﬁLcﬁégE% la}{enﬁ"l}(}ﬁl ety Arifluoro-

I'c acid
mef] Ak S8 n DG de Theff- mmmm%@J% M at that
rrperature for 2.5h, was concentrated and t he residue
vvas dissolved in 5 nL of nitromethane. To this
l4solution 1 g (2.96 mvl) of

Tokh E(ﬁﬁﬁcﬂ\'@f 6‘6@% |(519 Mol piiahédtefa-Rydroxypropionate 11;5 SEmlé 0;(;?2;12
met triftluoro z d 0 9
e b SIS Y D RRERU gl pm o by .

mmd], ke fof"ﬁiﬂﬁ&ﬁﬁieﬂﬁﬁhe eulfoicacitigdydritihat &6} U‘%gg was stirred
Stirred at @06 .if of3n; e o 1@(%.1151I1Lf
thzglcmm rzg%h Was ﬁ%glgﬁ o £ WG Rl (ﬁ&b@ Vi o

Was™extracted with N
JeCobTH et aiaEd I:Fpmfsﬁmomemfaramﬁéél hmdmvacvd Syl)-N-

- ny t{
| meé:?y’tﬂ-g&?}ﬂsgmr&ég > SO t?gg%l?cfe angq}_% (Q@%Mdl ey edyRfe,6-di-

1@{19.9{@19 hy @%fﬁubme@mmemmaeiﬂm@pm@w gtirpedsat 60°C

L
Et(%%éjcdﬁlﬂxao rph&ﬁ:s W@Wﬁh@ﬂeﬂﬁthwsmlratemue@ggsolu on ;
NabiCiwog Fine ey CHa N PR DA S EP B edbgr?lzuéﬁ%éﬁmﬂéaﬁ ppay o
sTiE R AR I&E?éﬁ%?ﬁffbwwgl(%?ﬁmmmﬂgﬁ e
W a4l
meliylfbenzdniesulRpyRraniag)] qucfx eKIBe H T RPIORTC cﬁ%%l%%fgé dlight

cl il tHthe m xture was extracted w th Et OAc.
Ye]%eg%rl\égggf c%p as?e was washed with brine, dried over

Na2SO4 and evaporated to give 1.1 g (quantitative) of
1.irans-3 -14- [nmethyl- (4-trifl uoronethyl -

aln)s 5 B} AQhyl= (qy@ Habsytthylybengeassiliend) -amino}-

1.

cy%inggﬁ);wggiomnelg icu?:iethyli%ster mn §7 g]% ED-terp whruated 4908 mL of

TyRkiel a]i‘Rﬁ %{%thAhdiué -1 icHs0Q tenetitydn-enzitifeliand Hyq pixture

0X rqpi onic a .

wiGE2e nerih FEO &4 Bt bkt DTS e W RTE flhd grer NasSO:

anipgpbornled by EFEE DY @h ikl anRg gw«%@@mfm(mgﬂ@ome yl- .

.be@%eﬁﬂfcﬁwﬁgal(lﬂﬂw&@hﬂ}fﬂmﬂ} REPIOHC ﬁ%c?eg oil. I\?qugg (M-H)".
0.2 eq) of HOBT were added. The nixture was

1%Hzrred at RT for 2 days, partitioned 30 between

g6 .5 pinss aksﬁaw;;{sa;fﬁgﬁ%i%?@?u%ﬂoﬁ@%fﬁaﬂgg%ﬁi??m 1
d Ovas7 Mmo.
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1.9k4 Y SIS NWT(- %mbm}eﬂyflean‘ﬂlnwaﬁ@la4&\mﬁé9ﬁ§ mgob 4. 5'\%:_[') oﬁNl\/IM
T’t%e $0 uﬁo\glmwgsoc%%{e%%g $od ot @R%Q@%Q&&épz 3-&3-of EDCLand 9 mg (0.06

mmol, 0.2 eq) of HOBT were added. The mixture was stirred at RT for 2 days, partitioned |
between CH,CL; and a saturated aqueous solution of NaHCQs. The orgamc phase was
“washed with brine, dried over Na,S04 and evaporated. Column chromatography with
CHzC].g MeQH 9:1 gave 118 mg (82%) of trans~N—(2 dﬂnethylammo ethyl)—N—meth71~3—
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enzenesul fonyl ) - am no] - cycl ohexyl oxy} - pr opi onam %le as

colorless oil, MS: 494 (D41i~). 1.7 Analogously to
WO 2en54api2e 1.6, from PCT/EP2004/010197

trans-3-{4-[nethyl -(4-trifl ugronethyl-benzenesul fon- 5
yl)-am no] -cycl ohexyl oxy}-ptropionic acid and
- net._hyi pi_per azi was pr.apar.ed 1S= - Amamid
R e e e s

colortds bohe@x Aok (¥ ™Mi f | uor o- net hyl - benzenesul f onani de as
colorless oil, MS: 492 (MH). Exanple 2 2.1 10
Anal ogously to exanple 1.4,

L7fromtrans- N (4-hydroxy-cycl ohexyl)-N-nmethyl -4-trifluo
And18sodiBtH Wk arbpled B framair témathyl-tetifuorgPy s} hegeieylion-

prepared trans-.f4- .[nethyl - (4-16iq : ed trans-N-
Yh-rgee Oﬂ"é]cq&iﬁﬁ@%?é‘f’% ﬁllcfag)rélyafﬂ)d-laﬁelmﬁ %QIP%§%T%‘ﬁ%SXP§/IIe%§<r | -a
me -%3{?95@4‘@%&4?1}&?@‘135?)”B+@bt9m?m]tﬂfplgh%?l}%m o-

-r : . Ana us ) .5, from

meéW&ﬁéﬂqu@Tlﬁf@PT‘Wﬂégﬂgﬁgﬁ?ﬁs g g’r%%?ﬁ zenesul fonyl ) -

am no] - cycl ohexyl oxy}-acetic acid nethyl ester was
Exdpigpared trans-- 14- [nethyl-(4-tri-

fI'uor onet hyl - benzenesul f onyl ) - an- dno] - cycl ohexyl oxyl - a

r-etic acid as light yellowoil, M52 394 (MH). 2.3
2.120 Anal ogously to exanple 1.6; from ,
And1baNEH{b bRy, (bat trivfid-Nopemphhyi-ciskohearAlimegn fy trifluoro-

anm nojl-cyc exyl] oxy}.- ticaci ; : {4 [methvi-(4-tri-

e MR E Ry oAy Eat Bt e e A epared tramp-(4- [methyl-(

fla bioARSh e Rz heronyl) amino}-epdhyHexylhiyteidati ackd prsthyl ester as light
[ met hyl - (4- m%[l uor onet hyl - benzene-

Yeﬂé)mfflbﬁﬁ:)@% N ])= cycl ohexyl oxy}-acetam de as col orl ess
oil, Ms: 480 (Mr). 2.4 25 Analogously to exanple

221.6, from

nosinga L - At Lot S e bepisossth ot
mF$WLWhm aﬂﬂ&n%@?ﬁt@ dvab pmpsfhazslmﬁw [mefpyA4-tri-
2-(4- et hyl - pi i n- 1yl )-2- ox0- €t . e
S s
oirhess oil, : _ anpl e _
39{)2{’12%)'2007 WD 2005/ 028427 PCT/ EP2884/ 010197 - 34-

Anal ogously to exanmple 1.1, from
2.3t r ans- 4- met hyl ami no- cydohexanol andbenzyl chl oro-

An%.%_%ﬁ%fg)xy_ x Cﬁﬁg%? ft:fa§§1$4~ [m_ethyl-éé—t;iﬂuoromeglyl—benzenesulfonyl)—
a.mésct]'ewcbbexyloxy}-aceﬁcracic’? annfl&,q\}l,h’—%’%&eﬁgr]le%]y gﬂegla%ﬁﬁx%as prepared
trans-N-(2-dimethylamino- etilyl)—N—meﬂlyl—Z— {4-[methyl-(4-trifluoromethyl-benzene-
sulfonyl)-amino]-cyclohexyloxy}-acetamide as colorless oil, MS: 480 (MH*).

2.4
Analogously to example 1.6, from trans-{4- [methylw(4—1;1iﬂuoromethy1—benzengsulfonjfl)~

' amino]-cyclohexyloxy}-acetic acid and 1-methylpiperazine was prepared trans-N-methyl-
N-{4-[2-(4-methyl-piperazin-1-y1)-2-ox0-ethoxy] —cyclohexyl}-4-trifluoromethyl-benzene-
sulfonamide as colorless oil, MS: 478 (MELT. :

Example 3

3.1
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white solid, Ms: 263 (M. 3.2 .5 To a suspensi
15.0 g (57 mml) oftrans- QQN%FChZOOT
(4- hydr oxy-cydohexyl ) - net hyl -carbam ¢ acid benzyl
wo 20Gtegszin 230 nL of toluene were added 16. 8 FAI/EH20E4/010197
mol, 2 eq) of brono- acetic% acid tert-butyl ester and
1.93 g (5.7 mmol, 0.1 eq) oT~4t‘etra-n-butyI anmoni um
"hydr ogensul fate and 400 , af .50% aguepus - ben A8 chioro-
Angipgaushrdowsampleil ly BEAFAIRT Viwlnoé%g]lo &) 3i '1& é)esggc ore
_ 7 O 0001 10fdroxy-cyclohexyl)-methyl-carbamic acid benzyl ester as
fontgig%erw- -%Ejafryl -angon%nhjilydr ogensul fate and 4.2 10 ni of

- white enhsh Mefc @63 @add tert-butyl ester were added, and

stirring was continued over night The sol ution was
gasconcentated and acidified by adding 400 nL of 37% HCl .

he so- |uti d i , : g

e e R e LA ALy Bt

a,cict? B&@P&\Eﬁ%% %%Lro%mm&& e Y@M 615BmP. (14 murandt 3 ¢qdof hromo-
rans- -

en’/l oxycar b-

acetingtid et byl astrio-eid GHeRPIbA RS B R AL ™A

| hyc%g %én%lf&é@a%ﬁ 48 LM%, abRedisAADIE] Tigomsdtyretvens eanpiteRT for 4h,
B, fromtrans-

addidertd)é w3\ (6:romebOrydd) ﬁéfqﬁgﬁu-gﬁ:gykam%gr_nhydro gensulfate and 4.2
ml%%@fkﬁ)éya]cé@tpﬁ& %rtals;ﬁ BRd were added, and stirring was continued over
N N y

night- éﬂgs(ﬂfm:ilpgg(ag J:Onecterrl% e%na%%i a%i%f?e% bvj\g%dﬁxrgeﬂg)g rm%j of 37% HCL T]:}& s0-

di_met LQs - GARRARDR W khaeviiokyihe eyt ol over
qug)%)'?fa)s%?% -c@?ﬁ%%’ﬁ%{%ﬁmé%n yl ester, as cqlorl o1
NagiO,, ThEscl#bs wesermarey 1o BI04 B(PavfHte SR Py g

trans-{4-{[ (2-di AL+ bohitaesil M3 apb @veli) ] - m
Onéffﬁ?%g%‘/?’i‘[co;) cﬁth%Mﬁg%eﬁs e G benzyl

ester in 34 nL of Et OAc were hydrogenated in the
3.3presence of 0.51 g of 10% Pd/ C. After renoval of the ,

talys n V. j of LvRkl-mehied -heshcugyclo-

o B B e B (R ket o

I'SSO and hydr ogenat In }
hetyhesyprestircel 26 N5 -rigedyletolrparmin @%&P%ﬁ@gfmvé%{[@d
.remved by fil A decaliot evasekdnanéthllt caglbeaanic aci
%g%@%%%ﬁih&gt%%%lo t%}égﬁﬂesi dueﬁﬂe%i;er ;csrqlg aquijeous HCl
beﬂ&@iestackéedloﬂaﬁoﬂhlblslﬂﬁe@\ﬁﬂ)ere separ ated. The :
i norgani c one was washed with ether, 1M NaOH was added
and the com pound was extracted with CH2Cl 2, and
34y xtures of CH2Cl2/ THF (1:1). The co inesjér or aniﬁ he
G.M@(QBSSMSI)W%éHh?ﬁ(M[}(thM aan@itl)l;gﬂ:g Hgt‘n(? ;;zg‘?%g@ ];;-me )
vaporat 1.on t sol ve : . FHEHO -e Wfdrogenate
OXY i G -hﬁlq(lg%ﬁ%i’?é"t"ﬁ a%’%ﬁ%%%?‘%%%‘%ﬁ rrgt hyl - 2- (4- rretPhyl ans fih
 in HehaescayeloNtEslyd abayYe Bd/E Afiedeeracvabof e kaalystaind evgggration ot the

sol%séﬁlt, %p@e%ﬁg%?@%éd}%%&%g inzrg@ %oloé@f%[ o iz gaﬁgglyg)engfed in the presence
of b aNsEIdeA Rd/d). TRt bathlgsrives I@il_h\jdd)b- welioR/PreR d@@w; filtrate
Wag %}Q&ﬂ%&%ﬁo’ﬁg ﬁ%@ldgsgéf\%ﬁ:{%ﬁee taﬁu@ a%%e&ﬂ HCTWrer® fad@ﬂ?&i‘dzth%@@rs were
separated. The inorganic one was Was’hed with ether, 1M NaOI was addgd and the com-
pound was extracted with CH,Cl,, and mixtures of CHyCL/THF (1:1). The combined |
organic layers were washed with brine and dried over Na,S0,. Evaporation of the solvent
yielded 2.7 g (75%) of trans-N-(2-dimethylamino-ethyl) —N—methyl—Z—(&—meﬂiylamino- g
cyclohexyloxy)-acetarnide as colorless oil, MS: 272 (MH"L)_. o '

3.5




eq) of N, N-dusopropyl et hyl am ne foll owed by O. 0§2 rch 2007
(0.58 mmol, 1.1 eq) of 4-brono- phenyl chl oroforfiate
The m xture was stirred at RT for 2h, and the solutlon

 woMwesozedded to 5 a nmi xture of NaHCO3 soI ut i on PERMEP2004/010187
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CH2C12. The phases were separgted and the inorganic
one was extracted with CH2CIZ> "The conbined or gani c

phases wer e g ﬁﬁﬁﬁa%ﬁ&gﬁ%nﬁg dr| eglg'?)\/ S géSp@%{gthL

- m@i@% Seclaritidelrtle damfzt:mg:lmmddéd 0.14 L, (0.8 mmol, 1.5

b T i A ) Iy kg s e

Ph%n %Pof@ﬂ%ﬂﬁé' Tﬁ@ﬁﬁmﬁ&mehﬁea esRT 6irl 2h, M&i the 5olutig was added to

3! An | anic
a mpcgﬁg Q&N)QE_Q@ %W%fgﬁ%i@f% ;‘F?‘F ?ﬁﬁnpw Tt pa'éatf(ea om the inorg
on)éhl ; c@é@v{vﬁﬂ EFBDXYhe aﬁ:gﬁ?éw d@aﬁmgahésds mmpishc@dw brine, .
chl or of or mat e was r .
drjed2veri bRy Pﬁ@rﬁ?ﬁé’oéactﬁf ﬁo? ﬁm égrgé%o? ilica gel with CHzCly:
MeOBIPONMHEY ¢4 RIREEYYE) Dﬁﬁhﬁk}‘44~q&-ﬁﬁmthyﬁﬂ]1m > pidhyl)-methyl-carbamo-

4- chloro phenyl_ "est cal or.l oi | S-
o Eagesy oy beatiaerio g GPosa e sl o s o M
VBEGH§ ans- 1, 4- an1nocyc|ohexane carboxylic acid in
472(80 iyl g? DMAvvas cooled to OC and treated with 9.6 ¢
220 mol, 2.2 eq) of NaH (55% 20 in oil) over 30 mn.
he n1xture was warnmed to RT (1.5h), cooled to Oihl. < @
}é’é@gﬂ B@eﬁbﬁ%ﬂstmmzm&ﬂl Lﬁ@&&}@ﬁﬁl-me §l-2-(4-meth-
eq oﬁ?ﬁﬂge d war med fro 0C t ver

ﬂmet@d@hﬁnd@}ﬁaécmn%ﬁéﬂ RS oS 6Bl B gp‘f ared trans
(43 Vﬁg - Bly1 28 MRy Putfict eI Rddretyportidheylroetiyt garbamic
stlrred at RT 0&% erﬂﬁﬁ%gﬁ (gﬁthylester was

ackl4teldpyos BHenyl etteas<q %SrPﬂT A efBfoac 2:1). The
reaction was partitioned 25 between Et20 (x3)/H20, the

E gops phase was acidified with 10% aqueous KHSO4 and
partitioned between Et20 (x3), washed once with 10%
aqueous NaCl, dried over Na2SO4 and evaporated to

4Vield 23.2 g (90% of

A‘s& c‘}fz(zf @et RO BT Al aydm@ I¢hexane carboxylic acid in

cycC exanec

5C@@MOfBMP9Wa5cche%lol(0%@%g gaf%q Wi 9 6 %%{6_ 1?111[?8122 2 ecB ofﬁIaH (55% |
€Lt M?J%%M'to et (h)3h) adsohd)to @S@ hgpin and was

ianecar ic acld was dissolved.in 5

treht@amﬁefl%baﬂe@@%ﬂm@ o) O B AL A ERRC B RO 3BT overmight
T%e reactl.on eQfas %{%ﬂéﬁjto o, GoPang H,Uhel JuariE of 28% Riueous

ver ni he so

u- tion was evaporate
- Nﬁ:@btlme a@d@l@mﬁ&e prsirpveetieddat R T Oﬂblﬁ)aﬁ‘??f’&fﬁﬁeéﬁetm@ﬁﬁﬂ was

2 I wa, de:
B e PR R IR P N B 0l

b@ﬂdandi‘tﬁ@ dxﬁ))hﬁﬂﬁ, the dgla;@us phasg was acidified with 10% aqueous

partitioned between Et;O (x3), washed once with 10% aqueous NaCl, dried over NapSOy
and evaporated to yield 23.2 g (90%) of trans-4-(tert-butoxycarbonyl-methyl-amino)-
cyclohexanecarboxylic acid, MS: 256 (M-H").

4.2 :

A solution of 5.15 g (20.0 mmol} oftrans-tL—(tert—butpxycarbQnyl—methyl—mino)—c;fclo—
h@canecafbo:qﬂic acid was dissolved in 50 mL of dioxane, cooled to 10°C and treated with
50 mL (200 mmol, 10 eq) of 4M HCl in dioxane, then warmed to RT overnight. The soln-
tion Was evaporated to ca. 15 ml, cooled to 0°Cand preap1tated mﬂl ~100 mL of Etzo
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sure to yield 3.76 g (97% of
. trans-4-net h7l am no- cycl ohexanecar boxyli c aci dl—%,Z.LMaK%':‘?OO?
156 (M H), M 249C, dec. 4.3 5 0-194 g (1.00 mmol)
wo 20fs/0bgans- 4- met hyl ami no- cycl ohexanecar boxy| i RCHER20844010197
were mxed wth 2.62 nL (1§658 mol , 12.6 eq) of
hexanet hyl di si | azane and heated under reflex to 140C

shougenosnty e tand Pt IR Ml PGt
smeltoe;g&a%f é?Ag (Y94 folftt@ﬁ@@&ﬁé‘tyﬂ)imhl&ﬂzyehé‘smﬁeg Py P

stirfed at RT overnight. 1 m, of water was
156 86El). AP REol9e6wed by 2 nl of 1M NaOH. 10 Stirring

was continued for Ih at RT after this aqueous 1M HC

g3Was added. The solution was then partitioned between
Et 20 8x3)/ H20, dried

0.1%4 £(100 o@rz{né &Y?ng%hﬁemggﬁgﬂa were mixed
with 8 Smﬁgm %}ﬂol(ﬁ -4 gqbfomuﬁmhﬂ%jsﬂm@de@teﬁﬁﬁgp 1:@21?» to ]
I N0 exanec 0 C aci te
14006 gy L‘l@(tgtail Bmedfo "?tg:f lr\g@d g?p%n(i%ﬁf HF4né trea

with DS 49[06%1%1 1(ehy b£4 tdrmbmmethylobbemwé‘@m’kcélﬂnde at 0°C and
f) r% o] - cycl ohexgnecarbox C%ﬁ'f'fﬁlo%d%% E,flMNaOH
shl&@a@l@ oesnighie ATl OBV ARV & e(.iL o \N?
eyl o o R L2 WD itds thisei)cof OB was Ny e stion
and _stj ed-to yield
Wmﬂmmmame@@ 20E80 Rt Sar P’y %ﬂ‘%}%‘q" o
2 D91 QH8mathyl-DertBBesuifony ~pmng o
_O'Z%%ﬁ(?gﬁr%&tfﬂl et &Lens 20 arxrflI ne at 0C. The
hexmcarboxyhmgdbé ‘or 2h, then partitioned
bet ween Et 20 (x3)/ aqueous saturated NaHCO3. The
4 rgani ¢ phases were washed once with 10% aqueous

Cl, dried Na2SO4 _and tjoQhen ]
Aeh)ﬂ{utidrﬁcsf;(;- %7&%53{75@%99@ %gnge\gl[%ge&y?égﬁzpﬂugfoﬁétﬁﬁﬂ Hfknesulfon
nlHesi2, ’\{E%*aﬁ OO inme. GOS8 Rgiseih 1 drop of
RISy within 5 ain, and
DMFL@MWM@ ddierarl s Rt TR RE PR
| £ acl a & b%aﬂ@é Mutdch Risherhp oraet nelis o
st g co '
: Cﬁ; fn?ttea@mth ;R%SS ?)?L (0. 45% n?mlo lazneaclll) 28N, Aok %rﬁ[@ﬁethylene&—
i 3085 LR o fad hymwezmmmqﬁmmmﬂmemym@w)/

exaneca y ic acid and

aedhsNatiiraieddtiT0:1 The praspiaidiaghs sverewasherd gnae with 10%. d}alqtueozs f
fl h—chr atography on 8 g 0
N%(E}aaﬂg% ﬁ'{'ﬁ f{;?/(;l dutr Jvﬁo#chlaﬁéﬁr Bt HYbn By flash-chromatograp

am no] - cycl ohexaneca b | Cc adé(j g@},} (4-tri-
SJKECg%Lag@l (CHDUOR D 2P ) gﬁ@pw@f}j@ﬁéb ﬁéz”a (2~ dlmm:hylalmno
e -
Gy O R

anal ocgy to exanpl e 4.1,
naétaﬂ@mmmsﬂm (s e bR 8pied to

t rans-4-[(tert-butoxy-
4.5 _ ‘.
In analogy to eﬁcample 4.4, trans-4-{methyl- (4«t1"iﬂuorometh§rlwbenzenesulfonyl)—an:-nno]—
cyclohexanecarboxylic acid and N, N,N*-trimethyl-1,3-propane-diamine were converted to
trans-4-[methyl- (4~trjﬂuoromethyl~benZenesulfOnyl) ~amino]- cyclohexanecarboxyhc acid
(3- dnnethylammo—propyl)»methy1~a1mde, MS: 464 (MH™). .

Example 5

5.1
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car bonyl - met hyl - ani no) - net hyl ] - cycl ohexanecar bo i
add, Ms: 270 (MH). 5.2 1In analogy to exanpl eﬁ%hﬂ&h 2007
trans-4-[(tert-butorycarbonyl - net hyl - am no) - net hyl ] -cy
wo 2005m28457 hexanecar boxyl i ¢ aci d was convert ed R@/EP2004/010197
trans- 4- net hyl am nonet hyl - c%cl ohexanecai b- oxylic
aci dHC1, Ms: 172 (MH). 5.3 ’I'n anal ogy to exanple
- 4.3, trans-4-nethyl am nonet h7l,- cydohexanecal boxy -6 butoxy-
In sachogH G 4L EOTBBRET CHLS T O L gy DAlleA-butosy
m&%%ﬂehgg_a B )L BBSyH=dyclbb dragblasis @b enitlyiS g0 (M-TD).
carbonyl’) - met hyl - am nd] - net hyl } - cycl ohexanecar boxyl i c
hyl i NO]J hyl } | oh b [
acid, Ms: 324 (MH, ICl). 5.4 In analogy to exanple
5.24. 4, ) )
in RS kbl £hatRg e nowyprDony yocted gt o it gy clo
- - cycl ohexanecarboxyl i ¢ acid, an -cvclohexanecarb-
BeshiXaRbopl avist Vg COPPF et R i aae Y gl gheene
rans-{ 4 wAc. j hyl am no-et hyl) -nethyl-carbanoyl ]
Olﬁléﬁﬁg-hléély}dﬁé%%{/ V- nethyl -carb- 15 anic add
4-chl or o- phenyl ester, MS: 410 (M#,1Cl). 5.5 |In
53anal ogy to exanple 4.4, . |
o L aﬂ)%?ftg' éia@:r?ﬁ' £ 196:0- Dheraisaphotyl ydetidymecarharaiic pd HC
e }-cyc o%e'xanecar boxyl i c a%dtﬁglnd -4-{[ (4-chloro-phenoxy-
anduishlorephepyipproforsaale BEEFOPHFA WeTe gon- vert ed i ‘81)
r an8- £ 4- 1 (3= diineti) | aelonexpeapydyoatdyMS ceddifay )
Car%?/%ﬁgﬁ%;hﬁ %tngd);l 1 %nnet hyl - carbami ¢ aci d
4-chl or o- phenyl ester, MS: 424 (Mi+, id). Exanple 6
546.1 At -60Cto -67C to a solution of 30.0 g (208

. f (3 RSBy ea ¥ teadonyl) inethplt traivel] -meth-
1o Ry 8 ke th'élt( ?Eééyygﬂgﬁr an ?ﬁa y:%; d é;,%“;egg&mmedm
yl}roydlbhexinemgybogfliclacsl m@aﬁw\bﬁl‘gﬂeﬁﬂ’? ﬁ?ﬁe otutron (1.6M
erasl Q_m%%%%& i %‘- A By - AfHaetoy Bt dytiohegy lae thyliegeth}-carb-
1) n .3 0 08 'nmol , 1 e% (f: _ _

antiendid Bichipro-ghenst Bser, &5 GLO ng Mere added within 10
~mn. Stirring was continued at -65C for 15 m n. The
5geacti on m xture was allowed to reach RT over night

d th titioned het ther, |IMHQ 1 oot meth-
Inggﬂugjr@ ;rexai;le\%;tr, @;ﬂnéig{ﬁ@c”@ﬁ@\eﬁ%ﬂ%ﬁ&%y%n ad O\Ii%?] meth
. c algmniteevegecon-
YR e RO T ELGH A HASEK N CRGRL AL BpRifTube _
vowid oriratel (dffimelhRanEo SHeP TR BAEYS S5 R ORI 20 b et
2005/ 028427 .P ( ; agit helel t
e i

ure
trans-[4-(text-butyl-di methyl-silanyl oxynethyl)- -
Eeygofeayl ] - met hanol as col orless viscous oil, Ms: 259
(MHt). 6.2

6.1 o
At -60°C to -67°C to a solution of 30.0 g (208 mmol) of trans- (4-hydroxymethyl-cyclohex-
v1) -méﬂaanol in 450 ml, of tetrahydrofuran was added 130 ml. (208 mmol, 1 eq) of 75.6 M
n-butyllithium solution (1.6M in n-hexane) within 30 min. After stirrig’g at -78"C’ for 30
min 32.3 g (208 mmol, 1 eq) of tert-butyl-dimethyl-chlorosilane were added within 10

. inin. Stirring was continued at _65°C for 15 min. The reaction mixture was allowed to

reach RT over night and was then partitioned between ether, 1M HCI solution and water.

- The organic layer was dried over MgSQa, concentrated under reduced pressure and the

residue then chromatographed on silica gel with a 3:1 v/v mixture of n-hexane and E‘FIOAC
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To an ice-cool ed solution of 27.6 g (107 nmol)
trans-[4-(tert-butyl-dinethyl-silanyl- 5 %MarchZOO?
oxynet hyl ) - cydohexyl ] - met hanol and 9.99 nL (128 mol,

wo 20bs@2e) of net hanesul fonyl chloride in 350 RAT/EH2004/010137
CH2Cl Z wer e added under stir3 ing at 0-10C 29.6 nL (213
mmol, 2 eq) of Et3ANwithin”20 min. The reaction

m xture was then stirred at RT for. 4 BsilaAgAxymethyl)-
s bt ComaE b WEON B 20T @af(bé%}%f%’? Rii3

&1;%_ = \Wasiodedsedhc@warl, MESTE .concentrated to
qrdyl e 2D[31 ; %ﬁglaof (C:)r ude trans-inethanesul fonic acid

4-(tert-butyl-dinmeth 10
6.2yl -sil anyl oxymet hyl ) - cydohexyl met hyl ester as . e )
To SOLOLLESS MiBEOUE206 b (107BnmBB T tide hH-fert-buigl-dgnosisy sgey!

de lrans-meth 1 oo e anesulfonyl
oo, Tt TP NS O0b6 80350 ol 1 5 o) o melnsonl
dﬂogr¥£e§8 g% yLiBt ylcIeFt@hdantiuk: Ftiging340- 9B RI-63p(Fdd pmol,

odi um cyanj de di ssol ved in 38 . MeTLe Tt was then
eq) of Br:Netithin 20001 bpe TRAR PEFUEGET %%nn%“ﬁgdragggt i on

QSISO HEDIRTM HCl 16d water e CH Onpbassarapdspd over MeSOs
Padther and wat et . The orgd??ni C I,a%gr e\é@?(nﬂEL&gllqy&f_butﬂ_djmeth-
andMySOhteatet] tecirle SR Z Rt eE IR P edttea pr esﬂsl;ﬂli\frI §'35g?§ﬂ+§ﬂ+)

- e g,H,%E Chugnmipaiapbae frokilesscascged oMM ; -
Y‘"%‘?%S)hmx é&?@o n- hexane and Et OAc as the eluent giving -

24.2 g (80% over two steps) of pure

6.3trans-[4-(tent-butyl-dimethyl-silanyl oaynethyl)-cycl otf

55 XYk L 8 0if dihdrRs@foni € DL Rssbutys doughpsilzniey aaey)-
%ﬁ/ﬁa%’iug % 4 A sol ut'ton of 24,2 ﬁg%n% ’Hﬁa Afsolved in 380

cyddhangdmeftyd estesandd@iig 3&99‘1’@%1?@?'?‘&1?3 3 oyy:%; yi)-cydo- . .

ot . : ; to RT, it

hﬁgﬁﬁiﬁﬁ%@%@@g{ Jighee fR2hMhfé250) AatHe reBtiog)mipturefieys fo KT,

mlg 4G 0 Q2 (Debgussa 223) in 250 ml. pfLihangland

waspatisbhed bewatn @hemd%qrffhﬁa%mé Wraragen e ol with

COI?%EE{}%%??'V er 16 fce? Zér@ésbﬁ%t ThoRSdubens Elemmeatsrighed on silica gel wi

LD
I'on and t

| vent fed.
a O[IrE's saixmre o m-hgxads aig _E\iggc ggélgg%l?:%%t %ﬁp%@??%@@%u&ﬁg two steps)

. Of.ﬁgﬁegf%ngglé[t?%g%pﬁ%?ﬂ%g%%%%@ﬂﬁ%&ﬂeﬂﬂFatcetagitrﬂe as

6.5 At RT to a
colpdledstvisoouodil, MS:699 X®B D mol ) of t r ans-

[4-(2-am no-ethyl)-cydohexyll- nethanol HCl-salt and
64%2'9 mL (100 mmol, 1.1 eq) of Et3N in 120 nL of CH2d zZ

s 30 added a solution of 21.8 0 [ 1 o
A @t 653412 (R0 maticd bofiermat(é- (ﬁqﬁt—géévh%ua?yh%maéﬁﬂéthﬁ;? .clo
Wt DL 0 f i d Tak©2 .4 3fof PtOe(Degussa in
he}qélge.fqt%?f%%e mﬁ (ﬁ'ﬁd gL/ gy 9f atdy 3

ure ‘'was partitioned _between, K CH2CI 2 alvst
25hiGhT, s0dthitA @ waa pittrevbatdtT foT At mdere @ﬁgwaﬁrﬁg efe. g’ilg/l:at ys

drj ed 2 h 2dder reduced pressure giving
W@M&? gfgg%a%l% f’f@%%’%%ﬁﬁ%%@g%%m rertregli;%gz_?i £l dolorless
17275 ©706) Shpuge ttasa s (2-firotethylhpsghed Wgé’?a G |

ethyl ] - Cg(ﬁ\&%i};g' c acid text-butyl ester as colorless
solfldsuP e M. 275 (MHA+). 6.6 |

6.5 - |

At RT to a solution of 17.6 g (90.9 mmol) of trans—[l_i:(Z—amino—ethyl)—cyclohexyl]—.
methanol <HCI-salt and 13.9 mL (100 mmol, 1.1eq) of EtaN in 120 ml. of CH,Cl, was
added a solution of 21.8 g (100 mmol, 1.1 éq) of di-tert-butyl-dicarbonate in 70 mL of
CH,Cl, within 10 min. After.s'ﬁlring at RT for 3h, the reaction mixture was par’cltto.ned
between CH,Cly, 1M HCl solution and water. Then, the CHzclg—phase was d;ied OV?I. i

f
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A solution of 27.9 g (86.7 mmol) oftrans-
[ 2- (4- hydr oxynet hyl - cydohexyl )-ethyl]-carb- 5 a2rr21 l(\:'!‘Elr("‘h 2007
acid tert-butyl ester, 41 nL (434 mol, 5 eq) of

wo BeRi28e7anhydride and 35 nL (434 mmpl, 5 eq)P@I/EP2004/010197
pyridine in 140 nL of CH2A 2 was stirred at RT for
16h. The reaction mx- toreifas then taken up in ether

and washed with 1M HCl sol ut, on, ro i
MeBRated solaetirand imuedal &rof Cfﬂﬁiéﬁmt‘?ﬁg(zé ‘%‘B’ﬁ‘ %gpmg“%ﬂ%m)

W o QNERBIEAYRE s b, MiSe?Ts RENH. G-
Ethgl g% %}12%% acetlg’pam
4- (2-tent-butox7carbonyl am no-eth7l)-cydohexyl - 10
6.6met hyl ester as colorless viscous oil, M 200

A sg M GLghh 9@{%8’&3&%519 Qf‘bf:laﬁs) H*d&-hﬁirzxyrﬂ'ahﬁrtytbhexy@eﬁbﬂ] ~carb-
ok b g Sepulony 88 20 Qarthy AP S RS SN (434
amﬁthildllte(ﬂbmtg}etsteb,lﬂtlm {434 Inmo 5eq) of ace’uc ydride
bt ®S f@ricanbhéredion mix-
mtﬁ@)r {3 O@ch%%gﬁ %&ﬁ%&, )ena‘% Wés@ﬁh@& t E'.Sm_c&glf o
U4S

tura ckde thewi thkinnzplis etfien a7 (V\Qfél Ij‘g H‘éﬁolutlfnisoga}m h&%ﬁl carb-
_ oné fi“l&g’ﬁ %:3& %;ag% 5%]%5,(1%% et bhhs@ G BT ovarevgS 0 ghid, concentrated

to ;’he]ﬂ&6g) g (i2Be Sanaaesic agd 3— gd:;rtgafu ‘Pﬁ’FFR%@P@@H}Peé&‘aﬂ gyft:lﬁhexyl—
m ﬂW %%tFron C{r&e&r&sc oil, B4 266 L(‘M-Qférﬁbuﬁfycfaﬂfon}fﬁbﬁﬂher

|t| oned between ether, |IM HC
solution and water. The organic |ayer was dried over
6.MySH4, concentrated under reduced pressure and the

resi. due t.he raphets eatahi-h@dc gal awttertebutoxy-
Tocf‘nfc‘?/fQ/Cﬂ%?ﬁd Sﬁne‘a 58 E%gggﬁ% and Et(p c s t he ﬁq I&L)J%QEH Iin
caorlagiddethyt)- mmmﬂ egteppRd 547

! | s £NaH (55% in oil).
30%%%]&1%% 3)%&% Wﬁ%%ﬂ%ﬂ& (92 58 mrnol tlelreq) o in o

1oflgss RU sreonigh adic]lth:@l 1;@@% :m,% papgl 0.3 ec_% of CHsland 1.16 g

' (Zgg ?H% X b Oﬂig %Zﬁlv‘teraaéi%ed }gd ﬂlecx‘a{i’é‘c%g hindBEwaa tigkn stirred at RT for

l2{01‘ trans(f'@\cetn:ﬂ’1 .
anBfed 18- litﬁras fen partitioned between ether, 1M HCI solution and water. The organic
| la}fe}-, ;7;3;: @g? Sx)r(% ﬁ/?gfgh%/onggﬁ:{ 0 5, R1E: P Ed gi’éssltﬂgé{&d ohexyduewas

oxane was ad

thérxﬁaargmﬂigmﬁh&i o@Cﬁ)llc@gd&qﬁED%lé V/.IYMIIWO&H hf-‘}x anllﬁlﬁ()Ac as ;:he 1
ehgag?g{xq%ﬁg ](8270b 968%8*{&9”9: s%%f%%g 4 shuae%ﬁg E%.I%/I Q {&ﬁg&f?&u onyl-
m&Byl-4he ) sthyl)-edidhexyladidit ésomab c oBes visgoies qile NBY ¢ (tert-
vvas evapég_téﬁd to renove the di oxane, partitioned
(x3)/|—|20 dri ed over Na2SO»4 and

' evaporat ed to 30 yield 17.13 g (quantitative) oftrans-
6.8 2- (4-hydroxynet hyl - cydohexyl ) -et hyl ] - met hyl - carbami c

acid tert-butyl, ester chd 4-12-
Tooorletty AL LIRS T PEss b0 (Db TR %@a&z&%ﬁﬁt i on [
(t%—b ?o;%c&b&ﬁﬁ-rietﬁﬂ%ﬁm@f-&ﬂh&ﬂ Sejrclohexylmethyl ester in 135ml of dioxane

dr oxynet hyl
Wax;qdde@ é%/ {@,’4 21%%‘9]6 ﬁ% T%%EY%H)E ﬂ%& p@éﬁ@ﬂm 5 g;?ﬁ\?gl{i@el%achon
n?rtgr%efﬂ sed %ﬂﬁ@eﬁpafm«)mnm Enﬂr(@&ﬁeum@l,@kﬁ @) oF sagpous 1M
| Na(aH £ ah, then sturgc{ for ad&tigrrl]a‘i ql Uhm”_[(he e}ctlgﬁ LRk \‘fla%o?é@cl & Rmove
. the dioxane, partmoned between Et;O (XB)/HgO dried over Na,504 and evaporated to
yield 17.13 g (quantitative) of trans-|2-(4-hydroxymethyl-cyclohexyl)- -ethyl]-methyl-
~ carbamic acid tert-butyl ester, M3: 272 (MEH).

6.9
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 ethBF oy dMRexai ddstior41x actd and 2-(1,4-diazepan- 1-yl)e

g (259 mol, 4.1 eq) of sodium netaperiodate w Lhj
mn. After 6h the reaction was 5 decanted and %%Méa&ozow

with CH2Cl 2 (x3). The decanted phase was partitioned

wo eloymren CH2Cl2 (x3)/H2O, dried over Na2SOPGEREP2004/010197

evaporated to yield 17.24 g (96% of trans-4-[2-

(tert-butoxycarbonyl - methyl = i no) - et hyl ] - cycl ohexanec
st 2% S ) ey AR 405t
car %ifcta%{dttag%ﬂ ? VS BORY I FEFOTY), s@minal)watrapid] 0oyl poaceqpitrile

exanecar

xylic¢c acid s _converted.to ' Jeshvdrate and 55.4
wetertam il OREE YD ARPRSLL R Gy OHBRARRE G pridestyqrate o

¢ (B9 AHY, Lﬁfg@g %@%@Mﬁt@%dﬁaﬁmmmﬁ. Adter GlnthapedcEgy was

o exa , ioned between
decantoriond sahelvity GG =t PP e ahas e R bR o
cff‘&kfﬁ%zﬁ’ 11, 3Nkt Gk 108t v oyl oitetl oo pialdel Aderg(96%) of trans-4-[2-

¢o ert/ea to trans-4-(2-[(4-cbloro-phenoj ;{cﬁj@ﬁs-z&é(M—H’).
(teorydtpxyrettopyl-metydprdp F“ng Wflg%eéf%’g%cé‘% é’r’%%xy ¢ add,

M5: 338 (MH, 1Cl). 6.12 In analogy to exanple 4.4,

6.1 ans- 4-{2-[ (4-chl or o- phenoxycar bonyl ) - met hyl - am no] -

et hyl } - cycl ohexanecar box nd

lic aci d | o
Tn hoelbgt toterimplerivh Sty e e dFamiH T v P HgRGr aginoy s thyll-eyele

- h&&%@%ﬁé}éxh{: {162 L At 13 a4 hykthy ety e thyBr dyatwbgranecarb-
-cycl ohexyl

-ethyl)-nmethyl 20 carbam c acid

oxfliciti BHELEYEAAG (ﬁ@g@ﬁ Nﬁvéﬁ-&%ﬁ ‘MH+, 1Cl). 6.13 In
anal ogy to exanple 4.4, -

6 ﬁr ans-4-{2-[ (4-chl oro- phenoxycar bonyl ) - net hyl - am no] -

‘et hyl } - cycl ohexanecar boxyl i c_add and : f e acide
Inznﬂaxgﬁm»ram@iﬁa%m@sy%ﬁ%mﬂwla&mﬂwﬁy%@ﬂ%}??f% O’E’h‘: acd Ij@
t,r,ans- 2 e 25 - b PHenth tnad}-4-{2-[(4-chloro-phenoxycard-

SRR G kel

. n cycl ohexyl } - et - Y-

onpBamcanid) b PR oRIarie W STRB N -
"1Cl). Exanple 7 7.1 A mixture of 0.42 g (2.0 mmol)
6 ]g% trans- 4- net hyl am nonet hyl - cycl ohexanecar boxyl i c
~dhd

HC1,1.85 nmL (1.1 I f Hueni b b d )
e R L
Ar ant J ; SR8yl 8&-18din¢ Weikljduverte
etﬁ’ﬁﬁﬁy %%@ecﬁb%%&saﬁ%% ’}%I’n the%&Ycerﬂ% v ndég%%ﬁ?giethﬂ_
ottt 200462 dnhethTherisolctoRtmat- ey AFIO By KEP RS
2005/,028427 B 0440 t ed,
B P e e BT USE B0 D) e ecss. 10% CHPOR,
dri ed over Na2SO4 and eva- porated to yield 0.604 ¢
6.{92% of

traps-4- 5-.br, - PV i il Priz b ety BYbom@i)-nelhyl-amino] -
il s TR oy gy pelaminel
rams-(2-{4- [4-(2-hydroxy-ethyl)-[1,4]diazepane-1-carbonyl] cyclohesyl}-ethyl)-methyl-

carbamic acid 4-chloro-phenyl ester, MS: 466 (MH", 1CD).

Esxample 7

7.1

A mixture of 0.42 g (2.0 mmol) of trans—é—methylammomefn}rl—cycioheXanecarboxy]ic

acid*HC), 1.85 mL (1.1 mmol) of Huenig's base and 0.57 g (2.4 mmol) of 2,5-dibromo-

pyrimidine [Brown and Arantz, J. Chem. Soc. CIssue 10, 1889—18914(19717)] in 2 mL of
© DMA was placed in the microwave and heated to 120°C for 1h. The solvent was evapo-
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5 I n anal ogy-to exanple 4.4,
trans-4-{[(5-brorm-pyrim'din-2-y|)-msthy|-ammﬁgﬁlg{cﬁyzo07
| }- cycl ohexanecar boxylic acid and

WO 20052827 t r i et hyl et hyl enedi ami ne wer e converREERZ§04/010197
trans- 4-{ [(5-bronn-pyrini%ﬁq-z-yl)-nethyl-anino]
- et hyl } - cycl ohexanecar boi ylI"ic add (2-di -

t hyl.ani no- et hyl ) - net h7! - ani 504 12se a8 dnd eva-
e AT SRS TS A s Mot e b e

4.4 _
por&{t?@f&ﬁﬁéflb%@@gQBM@gﬁ@tﬁtﬁﬂ—({i[(ﬁ—tﬁelylg)Pm'Elﬁﬂ'}d-Zé(Hr%ﬁthﬁ?ﬁgP]‘
- Cl onexanecar nox | . _ o
et RIS S pP B s o B B2 B 7237065 ed 1o
trans-4-{

72 [ (5-bromo-pyrimdi n-2-yl)-nethyl -am no] - net hyl } - cycl oh
exanecar box

|j ¢ .add Y -
In <pgoY HeTRPELA-HooBr do i DREPRTYRidia2 Yllg,‘épetgglﬁar?m o] metbyl]
Cdeﬁ&aaﬂe%ﬂ?O[ %t?s%di@ A B, 100y jtgiﬁleéizc}éﬂfﬂnjﬂeaedimne We.re,converted to trans-
trans-4- - brom- pyri i N+ 2- - .
4”“@*%@@1%&'&}%@@%68%@%’?%] 811%%}}—@51M4xa%ﬂﬂ&71[@dW(2 di-
met%?lgﬁinwlen@mm@nmmemm @EHV.SBr B MPol 1l HASC( 4- {

br onmo- pyri m di n-2-yl)-nmet hyl -am no] - met hyl } - cycl ohexyl
73)-(4-nmethyl -[1, 4] diazepan-1- yl)-methanone, Ms: 424 .
In a%M}é-gy %d &'a)npél‘ré\é{?%h]iiﬁmléﬂﬁ@s%i’orﬁo-pﬁfﬁmidﬁnahaﬂ) ogythv’bal@;@@iﬁ%h‘/ﬂ-
: .47 trans-4-{ . . .
crepheieaRoBYF AR NP TR T R AP e comverted f
U@Y%ERQ—%&BgfﬁEﬁﬁm&ﬁﬂ)aﬂdth&h @mino} «methyl}ucyclohexanecarbogyhc acid
(o-dimhisinrpipo o pon)-meih A, W oLas RS-, SRRy er t ed o

(5-brono- pyri ndi n-2-yl ) - et hyl - am no] - net hyl } - cycl ohex
14yIL-|§4igzh?§Qroxy- I . : .

et -1, i azepan- 1- - met hanane : armino]- ;
In ooy IBF s o {5 OO A A 2y o 3Ry amol-meth)
cyc{%ﬁ%xaneiarb %xylic a(r:]i% and_l—meth}rlr]]:lo_ﬁopiperazlinehwere converted to tr.ans—(é’:—{ [(5-
Ttrans- 4- (2-met ari no- e -cyel o C : 1-
becost POTI D A BT SPG HEGT Oy PIATS (e A gon v fsgen
)] - s &4 @ PErb eI My 118 167G, 2-
'ﬂ)§%§gﬁg$%§ﬁ§§%¥%5]-eﬂ%ﬁ?}-cyclohexanecarboxylic aci d,

M5: 340 (MH, 1Br), M. 155- 158C. 30 8.2 22 March
7.52007 WO 2005/ 028427 PCT/EP2004/019197 -fZ-ﬂ;? anaﬁfgyﬁlu
m%n%o%%%;a%uﬁ 4.4 trans-4-{[(5-bromo-pyrimidin-2-yl)-methyl-amino]-methyl}-

rars- 4-42-1(5- brono- pyri.m di n-2-yl)-nmet hyl - - 3
cycidh}exa@y@ft)oljéoiatﬁ@b@ﬁﬁoE@j‘hd@z%ﬂdﬁé{%}‘mﬁ“axm9 M AR} e®tdtrans |
(4-§f1’(%‘-}?gNQﬁnB[ﬂyﬁhﬁiﬂ—%’mﬂn%ﬂﬁﬂhﬁxmﬂ%nvﬁ?l$'6@dﬁhﬁﬂ’i)ebk—tEehYdrOXY-
ethef) {[2,4) diBzeproripylbymathangios. MSAYE QB B hni noJ - et hyl } - cy

cl ohexanecar boxylic acid (2-

. di methyl am no- et hyl ) - net hyl -am de, Ms: 426 (NM, [|Br),

Eﬂﬁﬁgﬁ 8-59C. 5 8.3 In anal ogyto exanpl e 4.4,
trans-4-{2=[ (5-brono-pyrimdin-2-yl)-nmethyl-am no]-eth

8.1yl } -

In analogy to example 7.1, 'trans—4~(Z—methylamino—ethyl)«c;rdohexanecarboxylic acid-tICl

 and 5-bromo-2-chloropyrimidine were converted to trans-4-{2-[ (5-bromo-pyrimidin-2-
y‘l)—meth‘yl—amino]—ethyl}—cyclohexanecarboxy]ic’ acid, MS: 340 (M-, 1Bx), MP: 155-
158°C. | -

8.2
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cy cl ohexanecarboxylic add and 1-nethyl honopi pesagi.pg 2007
were converted to trans-(4={2-

[ (5-brono-pyrimdin-2-yl)-mnmethyl-am no]-ethyl}-cydohex
WO 2905502647 met hyl - [ 1, 4] di azepan 1- y1) - met hanBEBEPNEH/010197
438 (MH, IBr). 10 8.4 In angizogy to exanple 4.4,
trans-4-{2-[(5-brono-pyrim yl) - et hyl -am no] eth
and

cycl ohexanecar bo aci ethvl
T oy B9 R A Ty AP PRArIS S eyt sapinel-<toyl)-
cycldh@BSrecdBodyhic b{i8ahd BN }mﬁmmﬂ@rlﬁhﬁleﬁd:@lammre Q_QﬁVﬁﬁ}?d to trans-

ethyl}-c cIo 4- exanecarboxylic acid (2
Aty b e Sl Y b R Reg ] Wﬂ, >
diheBhilami-&hH) M@0 1kiion 1eS: 40611@[{@ @Br)2mﬂ5§*5)9

trans- (4-{2- E(S br ono- pyri m di n-2-yl) - net hyl -
am no] - et hyl } - cydohexyl ) - [ 4- (2- hydr oxy-ethyl)-[1, 4] di a
83zepan-1-yl]-methanone in 2 nL of CH2C12 was cool ed
in 400eya0 Al qgtrmmw[@%ogd@hpmm%oflametbﬂ)aﬂaﬂo] -ethyl}-
u | SO-. cyana r a 2-
crlubsangar o DU PEd S0 AP FER A BG. %ﬁ‘é&%% st (4
(o ﬁﬁﬁbduﬂz%lﬁﬂa)a@ﬂdm&cqi’éhﬁ—w(l@h@cﬁ)rﬁ%oﬂneﬂlﬂ' farepan-

butyl i soc espectively. The reaction was
1?&@@&&&9@@1\%& %&@gi é in5 m of CH2C12/0.5 nlL of

McOH and stirred for 1.51L After evaporation, the
4reaction was purified by fI ash- chromat ography on 5 g

| | (CH2C12 1to 4:1). 081 G athvll

T gsBo8y toropurle 11 GRR: bUEIIE Ria R ddpt 3 e Ahod byl

cycﬁéle%é'f } &,ﬁl ERNBARY (1, ﬂﬂﬁképaa ]}/-be)eﬂt[anﬂybl veart psjverted to trans-
cyc

(4o éfubmom Pyt Rore e b NIRRT I GBIy
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20

25

30

gD 1AgRAT AN %a@mkqﬂ f68 (MET, 1Br).

am nomet h7l - cycl ohexanecar box7l i c
aci dHC1 and 2-cNoro-5-ethyl p7rim dine (4 eq, 5h 45
8.5m n, 120C) were converted to trans-4-{[(5- 30

A Skl di%{ﬂogg @ N R )ofﬁ%hﬂyih{ﬂ[f(mbﬂomﬁalmh:hdmybbfﬁﬁem
X

e i g
of F?—I%@g%tag Aot (@é?% %eﬂecﬁmthlﬁm-rﬁ’i {0.43 mmol, 2 eq) of N-butyl iso-

R&Gieéggé@ ¢ dégzngsfe]at@gm coorlndn @l’C) arglec{ trgatéd with 0.048 mL

(04 'i'.») 01 4 hiAPLIYS §34ut epedihanbine owe) of Notuwiel egatae, respectively.

Thé r{::{c@ﬁn e{ahWappgqtctdﬁmﬁ chssg}_vyﬁ il ﬁ@%lh?/ﬁ CIaT?,FFIF/&S mk toﬁ l\lfte}OH and stirred
forng?lﬁﬁl ¢ %9{ ?Je":}&lcﬁoﬁ 47ad buﬁﬁed by flash-chromatography on 5 g silica |
am

anm de,

el (CERITAL Mg@H ®: bmp) o e A e 320 o pore ot Eeky-cafbinic acid 2-

EEVIRASEE (G SR N N 25 oheiBRLBfhrowing)-cyuRsacbecarbonyl)-[1,4]di-

azepan-1-yl]-ethyl ester, MS: 567 (MH+, 1Br).
Example 9

9.1

In analogy to example 7.1, trans- 4—me£hjfla1mnometh‘571—cyclohexanecarboxyhc acid-HCl
and 2-chloro-5-ethylpyrimidine (4 eq, 5h 45 min, 120°C) were converted to tra.ns~4—{[(5—
ethyl-pyrimidin-2-y1)-methyl- amino]-meﬂlyl}—cydohexanecarboxy}ic acid, MS: 27 6
(M-F), MP: 128-130°C. | o | |




cycl ohexanecar boxylic acid and
2-(1,4-di azepan-|-71)ethan-1-0ol were converted t
trans-
WO 200/(2B428- et hyl - pyri m di n-2-yl) - net hyl - ani no] BREERA0/10197
cycl ohexyl)-[4-(2-hydroxy- etgyl) 10
[1, 4] di azepan-1-yl]- nethanone MS: 404 (MH). Exanple
10 10.1 In analogy to exanple 7.1,
22ty ans- 4- (2-met h71 am no- et hyl ) - cyclohexane car boxy J |
In AdUHCLo caRcplo1 @Mam%ﬁ{%ﬂyl—pymmrﬂ%znﬁ -fap ey 2 TR0 -methY k-

22 March 2007
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4- {D(Bie%s@‘iﬂy@km&@ 2- ?I%n&ermmpnzeﬂmhc;m@e@wcmoggg%ﬁ di-
meﬁhafgiig ﬂ_e{c@q Fgﬂ]é Wde %S %?2 1\r/1ﬂ-qZ}yI) met hyl - am no] -eth

yl }- cycl ohexanecar boaylic acid and _
932-(1, 4-di azepan-1-yl )ethan-1-ol were converted to

trans- (4- 1 ] _methvll-
afmgf ( F%’Iétﬁrﬂlsf # (§ <t ﬁﬂm noTD ﬁh}d ?1‘311’8 F me(;cxy}
c c]Sélh)aXaﬂeéaﬂag dri@syd at (yl-Jiazep@n-1-ylethan-1- 01 were converte to trans-

ki '.gﬁﬁglgﬁ Ly L gEhhanatee Sy 418 Ll (PR e

[1.4] Hﬁ'ﬁ_!%pﬁ- Affﬁéﬂﬁélﬂ(ﬂmm 20O Eycl ohexanecar boxyl.i ¢
add and 2-chl oro-5-propyl pyrinmdine (4 eq, 2h,
12Q' C) were converted to trans-4-{2-[nmethyl- 25
EXE(“SEﬂErl pyl - p7ri m di n-2-yl)-am no] - et hyl }-cycl ohexanecar
bozylic acid, Ms: 304 (MH). 11.2 In analogy to '
1p.€xanpl e 4.4,

o 1 AT LB i

anc?zfcﬂ:lo‘iaﬁb a7 alm ROUL) weze eorceried ta wang-g-{2-[(5-ethyl-
trans-. [4-( ydr,0

- &t y' 0 M—H“
pyaniiepail-mspyi: %ﬂ%ﬁ %/‘P{1 %ﬁ?‘{-) ke E;‘/‘"irld b >
30 am no] -et hyl }-cycl ohexyl) met hanone VB 432 1)

10. gz March 2007 WD 2005/ 025427 PCT/ EP2004/ 010197 - 44-

npl 12 12. I e )

B A R RS b gtaen <
Cyc?&l e hI c%'ci?lr OB, @Hﬁa@émél—lyhethmé tplggmt: h@l@fezf@@ to trans-
fom b-chl of 0 r oxy- pyr i m-di i oxy-cthl)-
B U SR P

1AL g. 1]2111%91@8:5&3 Msta@@mne conver ted to |

trans SChIoro p7rimdin-2-yl)-nethyl-amnno]-et
h71} - cycl ohexanecar boxylic acid, Ms: 296 (M1f, 1Cl),

Expymplellig- 120C. 12.2 In anal ogy to exanple 4.4,

trans-4-{2-[(5-chloro-pyrimdin-2-)4)- nethyl am no] - et
1yl}-

In analogy to example 7.1, trans-4-(2-methylamino- ethyl) -cyclohexanecarboxylic acid- -HCl
and 2-chloro-5-propylpyrimidine (4 eg, 2h, 120°C) were converied to trans-4-{2-[methyl-
(5-propyl-pyrimidin-2-yl)-amino] ~ethyl}-cyclohexanecarboxylic acid, MS: 304 (M-H).

11.2 .

Tn analogy to example 4.4, trans-4-{2- [methjrl (5-propyl-pyrimidin-2-yl)-amino]- ethyl}-
cyclohexanecarboxylic acid and 2-(1,4-diazepan-1-yl)ethan-1- ol were converted to trans-
[4-(2-hydroxy-ethyl)-[1,4]diazepan-1 y1]-(4-{2- [methyl-(5- -propyl-pyrimidin-2-yi)- -
amino]-ethyl}-cyclohexyl)-methanone, MS: 432 (METH). :
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10 cycl ohexanecar boxylic acid and

N, N, N -trimethyl et hylenedi am ne were converted
trans

%% March 2007

WO 206@2842( 5- cbl or o- pyri mi di n- 2-yl ) - met hyl - ami nBCT/ERHYHHLIE7

ycl ohexanecar boxylic acid (2

di met hyl am no- et hyl ) - net hyl %m de, Ms: 382 (MH+, 1C1).
12.3 I n anal ogyto exanple 4.4,

Exqmpfd? 4- { 2- [ (5-chl or o- p7ri mi di n- 2-yl ) - net hyl - ani noJ - et

hyl } - 15 cycl ohexanecar boxylic add and
12.1- met hyl honopi per azi ne were converted to trans-(4-{2

5-chl d fl
B R G i
an$2 ‘ﬂ)r&%l"i»ckﬂgo}pynﬂ:ﬁdﬁe sbrﬂtmﬁﬁlddgynﬁecm%hedmmpwlml ne in

trans-4-f
ansgogy(ts Bevvored Airtailor e SorC et F 88308 (10 AL 1. 2% >
12@&?&«:@&%@%&%@%hlsiz;c{za[@wcmdwpvﬂmdm ’-Yl)-methgl—ammol -efhyl)-
1, 4-di azepan-1 1 recppverted to
crdatamneigbppicpods &%ﬁ@\ﬁ‘& (o) MB! F1°PReE!
di n-2-yl) - et hyl - an1no] -et hyl }-cycl ohexyl) -
12.p4- (2-hydroxy- -[1, 4] diazepan-1- yI] - met hanone, Ms:

In géﬁlqé Pc/l@ ﬁ}l..%][iplg 4?5‘97%;1 %{%{@’)Eﬂ;ﬁ%‘{)o) YPYG; mldm —3;0 %'ir’etl‘fﬂﬂammo] ethyl}-
h@%ﬁ:eﬂm&gxﬁta@ﬁ A mw 6t hjﬁléthﬁymykmhedammw@e compried to trans-

L B _
4- {Be{é%ddﬂ@p—gmxmdlg*%zl znee Goin tg%t)} ecgr Ioﬁexa e &yfic acid (2
ﬁlh&[rﬂn e IrhEth mmetmlz)saxmm’f dicle in 4 nL of DVA

react ed”at R for 19h. The sol vent was
: evaporated and the residue partitioned between Et20
128)3) 1 aqueous 10% KH2PO4, dried.over Na2SO4, and -

In %ﬁggl (BELLnDR A4, Blatls- Q.14 325 -BhibAN pftint dibi2v ) - rodthylrammis.ofrethyl}-

_ W@cﬂw@mﬁthﬂdexﬂﬂ;qqd m@bmﬁg@hmoyﬁwrwa Wﬁr%co%v?rted 0 traJns -(4-{2-

-1-
b L g B L e

_yl)Fiﬁ‘E’(hER&@OMSOi%@V/{H 451)-13.2 1n anal ogy to exanpl e 4.4,

trans-4-{2-[nmethyl-(4-trifluoronethyl-pyrimdin-2-Yl)-

'12 m no] - ethyl}-cydohexanecarboxylic acid and

met hyl honopi perazi ne were converte r
In éﬁalngt%;plxaipgﬁzﬁfii trans-4-{2-[ (5-chloro-pyrimz —2-yf) Q[ﬁ)rl amino]-ethyl}-

ﬂlaﬁqr—ﬁmérh Zhaywyteil i trans-
SRRt et ekt
g v i A bk e o SR B B

- Lr
e St ey VS O Sy

nmet hyl } - cydohexanecar boxylic acid in 4.5 nL of CH2Cl2
ExampldIdeated at RT with 1 drop of

13.1

A solution of 0.250 g (1.13 marnol) of trans-4-(2-methylamino- ~ethyl)- cydohe}caneca.rb—
oxylic acidHCl, 1.04 mL (6.09 mmol, 5.3 eq) of Huenig’s base and 0.412 g (2.26 mmol, 2
eq) of 2-chloro-4- (tnﬂuorometh;rl)pynmldme in 4 ml of DMA were reacted at RT for
19h. The solvent was evaporated and the residue partitioned between Bt,O (x3)/ aqueous
10% KH,PO4, dried over NapSOy, and evaporated toyield 0.422 ¢ (quantitative) of trans-4-
[2-[methyl- (4-11'iﬁuorométhyl—Pyﬁmidm-?.-Yl)—amino} —ethyl}_—cyclohexane;arb oxylic a_cid,

MS: 330 (M-E), MP: 110-112°C.
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10 DVp fol l owed by 0.14 nmL (1.68 nmml, 1.1 eq) 9% march 2007
oxalyl chloride within 5 mn, and stirring was
continued for 90 mi n. The solution was evaporated, the
WO wesgizeésze was redi ssolved in CH2Cl12 and adde8CUEBPAE/BE197
to a solution of 2.14 nL (30.47 mol, 20 eq) of
cycl opropyl- amne in 3 nL "¢® "CH2C12 ‘at 0C. The
. reaction was warned to RT and left for 3h, then par-
13%itioned between Et20 (x3)/ aqueous 10% NaHCO3, washed
I QOGS Wi &ggﬁqu@_@%u;so,%{jgmea iriffhior @l ethybpyiNalkBo4-Ahegmino]-
evaporated“to yield 0.5 (999 of ,trans-4-i converted to trans-
ethfl}-ydptoprpnccarboxylic acid and I-metaylomOopIperazine wele :

o DYELL P ghans 2= v ) et rraeh AQ- g byt chethylepaheidan2ghrgmino}-
(4- BT .4 ég%%!cligg?% e dgf(]& VS: 367 (m, IBr).
ethlicpdlolexyD-methan @B héﬁ%fl%S (MH"). :
of trans-4-{[ (5-brono-pyri m di n-2-yl)-met hyl -am no] - net
Exai¥lit 1£YCl 0- 20 hexanecarboxylic and cycl opropyl ami de
Issolved in 10 nil, of DVMA. and treated with 0.21

g (4.90 nmmol, 14 eq) of NaH (55%in oil) at. OC t hen
l4:armed to RT. The m xture was then treated with 0.47"

i -4-{[{5- -pyrimidin-2-y1)-methyl-amino]-
Asﬁl,_ugn &éﬁpg? l‘éi(ﬁ%g 1) Of trans-4-{[(5-bromo-pyrimidin-2 yl1)-me
- yl) - NN-di et hy! m chl orid .
metiyl)-aalolexine car R FRE iR s atiale AT Feter SER?%”_F{% drop of
oo g et £ o udpl gty i
wanacatinNa® 8040 anid. Ebgﬁ;éﬁféﬁléﬂgs Efﬁ%orﬁ'@gi %ﬁée%%e was redissolved in 1
CEGEL, AR Q8+ - 00 $kdi68n 8. 14 ROY30.M7 bikinolChR &) 2 ipDbpropyl-
afrrg;n%gi?i %If {%ﬁggﬁl Fa‘g o . 6?;%82:/1? xrvasz We?rtrgepds 1?0 1?]? atid eft for 3h, then par-
i Qrdaylde i dog wakiphiexaredar apeyis 19%
uug%%gobe&%g@p%i;@% %ﬁ%&{&%%%%yﬂgm f]o- et he/I )~ an ddelpﬁ '\{?(.S—bromow
NoERD B 0BRSS Qe8! evaporva AR S oS P4,
LR T T T M IR
MaTeshi}r cykd) ohexanecar boxyl i ¢ add, cycl opropyl ani ne
and N-(2-chlorethyl)-N, N-di- nethyl anmoni um chl ori de
' re converted to
142y ans- 4- {[ (5- et hyl - pyri mi di n-2- Y1) -met hpl . 22 March & o
0.1207.33 WOnaD 06 L8421 (FOTLEP DTNt G 10y mefyl-amno -methyl}-cydo

e B B o
T4 52,

0.2(M (190 ridrhol) 14 keq) afitiATE 5% iresided D& tpnTwarmef

R S
hRride 2t 870 drddsenaedity RihiThe randonwepstisrddrg Hythenpayitioned

o di hyl i ' e . o
beffrn S AP 0% ARNRS, CHRREA LhES R ARnA 154 duted

ovERThyD; ani pelpor@th T reydiectre xhresdp pored en silirggel (20g) with

BB 151 2 BRFOLY WSS By ot e (S bromorppimi

din-2-y1) -methyl-amino]-methyl}-cyclohexanecarboxylic acid cyclopropyl-(2-dimethyl-
amino-ethyl)-amide, MS: 438 (MH, 1Br).

143 | | .
TIn analogy to example 14.1 and 14.2, trans-4-{ [{5~eﬂwl—pyrimidin—i&—yl)~meth§r1-ammo]—

- methyl}-cyclohexanecarboxylic acid, cyclopropylamine and N-(2-chlorethyl)-N,N-di-

- methylammonium chloride were converted to trans-4-{ [(S—eﬂlyl—pyr_imidjp—}yl)—meﬂlﬂ—
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10 15.1 A solution of 20.0 g (2663 nmol ) of
2- (et hyl am no) et hanol was di ssolved in 100 nL (23% March 2007
CH2C12 and treated first with 74.23 nL (532.54 nmol, 2

Wwo 2@6hzsab7 Et 3N then with 33.8 nL  (239. 64 nmol BCTOERR0G)0197

of benzyl chloroformate within a period of 1.5h at RT.
The reaction was partiti oh&d bet ween Et20 (x3)1

aqueous 10% | G IS4 ( , .dried over MBmide,

) oxy-et hyl)-nethyl -carbam c acid benzyl ester,
MS%%S m@?@ (-?\//I). )1/5?2 AtyOC a solution of 18.>O/ g (86.02

nmol ) (2- hydroxy- et hyl)-net hyl -carbam ¢ add benzyl
l44ester was dissolved in 600 nL of CH2CI2 and treat eigl ino]
1n alffibf & 2eBle 143403 amyee 1Onség—.{1(%qhybpyrmdn@%wgn§6ﬂz’éﬁno N

sulTonyl chl ori de, ang ..38. . 15! 2N, N-
B i b L e e
dim{AFAh SRLEAIAGR ik blhei6E tartra68-{H3-ampipyrigridineryl)-

0 net hane sul fonyl chl Qri q{e a §‘2%ﬂ&§?n§iéz:eﬁ%ﬂﬂ@i’:2"ﬁi'
metByGreigp]-afcthylH-rH o EerDORFIEACIGH 4 e reaction-

wa 3 t1od. hed. The crude nesyl ate was
 oolifRaFHARAIR A SO

n 500 of DVA and treated with 83.9 nL
(86.03 25 mmol;, 1 eq) of 2-ethylam noethanol and a
Exagglealdyti c anount of Nal and reacted at RT for 20h and
at 60C for 4h. Additional 41.95 nL (43.02 mmol, 0.5
15_lgq) of 2-ethyl am noet hanol were added and reacted at

OC for 3h. Afterwards. the utian.wa » 100 mL of
& sqiaion of ZHod (A5 MBEN 220 ¢ RBPF HO S0 TR KD, )
Crifil £ Q¥8La NAZSEA 7800 nay @O Isatimthol, uer) 6 Bl thinorithys 8 xo
158 chr ona or%rgaphy on 1.5 kg_fi%ll ca. gel . (LHREH2 e QHction
QT TR A A
! sekfe f s BO% M@ 5By @ )
was et %ﬁ‘eﬁbbeeﬁ%fg&ecg@eé?, 281 (MO 15222 MG ester, M
por20a o yMd Z0UE/ (686 27 (HoH ey, 6641 oREH 7T 4 A ’
S ~on of 9.71 g (34.65 mol ) of
210{( - e)rhyl - (2- hydroxy-ethyl)-amno ]-ethyl}-nethyl-
carbanmi ¢ aci dbenzyl ester was dissolved in 400 nL of
15.McCH, treated with aqueous 71.03 M (71.03 mmol, 2

o 8 ) P Gt o et v
estdYeks dgesiatdth &0 Imefl@Hz@n &%Hﬁ@‘fe%%tﬂg IIEJ‘Ii&JSég mmol, T ec%) of
LA Lo sy et e i
waitRtedl £ T8%og 2419ae4l tiedn treated again with 4.68 P60. mmol, 0. eq) of
IR e e it e
RThe Hdahisn dad draphafedomdriyied7r i mi di n- 2-yl ) - et h7l |
The crude mesylate was dissolved in 500 mL of DMA and treated with 83.9 mL (86.03
mmol, 1 eq) of 2-ethylaminoethanol and a catalytic amount of Nal and reacted at RT for
20h and at 60°C for 4h. Additional 41.95 mL (43.02 mmol, 0.5 eq) of 2-ethylaminoethanol |
were added and reacted at 60°C for 3h. Afterwards the solution was evaporated, partitioned
between Ft,O (x3)/ aqueous 10% NaHCOs, dried over NapSOgand evaporated. Purifica-
tion by flash-chromatography on 1.5 kg silica gel (CH?CIZ:MeOH 95:5) gave 17.12 g (71%
oves 2 steps) of {2- [ethyi—(Z—hydroW—eth}rl)—anﬁno]—eth;d}—meﬂlyl-carbamic acid be@l
ester, MS: 281 (MFL). ‘ :

153
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10 ami no] - et hyl }- cycl ohexanecar boxylic add in 4
CH2Cl2was treated at RT with 1 drop of DW, %%Thapgh 2007

by 0.04 nmL (0-48 mmol, 1.1 eq) of oxalyl chlorlde

WO 2¥MB4275 nmin, and stirring was conti nued f8ETEB204#/A10197
The sol ution was then evapor ted, the residue redis-
solved in acetonitrile and added dropw se to a

| | ut f 0.29 . e
P b T R M e Ta L e st S B B T
car gt et SRR 11508 v EL B0 AL bf Me@ﬂi‘l afeaPANAhaaugens 71.03

t med. to RT. and | fepes
e T S A s
Ofygﬁgfr@s F Jgak\J@&S@ﬂe %ﬂ@h@ir{ gﬂeflz%zegeﬂMt mtm@h&?@gfe anbient
. | FecPpitate
tergA e OV ecigh ﬁl@%ﬁ% E%’%Ppwga 531%’1%%%/80 ffulrz“éa,épg Bpitated
wﬂé ke aﬁlle{tc?-F[aﬁ% M@[%%97611Meﬂiytk{%ﬁath;ﬂanmmméﬂhﬁﬂéfﬁm@?}
cyc

ohexanecarboxyllc ad

ethrl REAMS 127 KYHE Oxy - et hyl ) - ani no] ethyl }-nethyl 20
- amde, Ms: 470 (A, |IBr). 15.5 In analogy to exanple
5. 4,

15.
4-{2- [ met hyl - di n-2-)
pay s 4 L2 Let o 5 propyls UL 2 B ) it
amj%oﬁ %hg%}' 7@ h%sllaa/a!r@&yhe qtlatlmlm afCHgTL et haerst@HE&T with 1 drop
e

rted

of BMEnSlewedby fet ﬁ;}l} (048t rﬁw 1 fﬂ) Af ﬁ]}c@ylnchﬁo d[E)nghrﬁn r? (?-nn and
stlr:%g %ﬂa%: %{ﬂtﬁggé If]cﬁ% FRECTLL Wb wacihdn evaporated, the residue redis-

d th |
solvedl\j@acat@m rcﬁax ngpwé9 argégg ?édq %_[%l Qf‘?j W1 af%(ﬂ%f 2~
LerfiR25nds 1%11{11(05 ) A BY L G TH 45009015 Sammol) of ol fn

ohexanecar boxylic

4 DM 02 g BP0 SRy FaE 07 ) R P oned

9% NaHCO5(2x), dried over Na;SOq4 and. evaporated then
. bet{NFeghEP @@%&?z{qﬁgoﬁﬂo Yo 3(2x), 2

chﬁhﬂtdg@k@ﬂov@mg&&%@%&?@‘eé QHZJ:]? l\/rl]%ﬁ)él] 5t flgﬂ EII?C? Llu?ed mn
55 & LekIYAs f Gl drgive €LV N2 A Bolue phhldisrat iy tijleenino) -
| etbmeﬁﬂeﬁazmgﬁmm@?@w Bt 3 WA g - lyl-methyl

aﬂ?%aﬁgigmfﬁ%é%égkbl pyrimdin-2-yl)-nethyl -am no] - net hy

cycl ohexanecar boxylic aci d and
152 [ethyl (2- met hyl anmo- ethyl) anon] - et hanol 2HCI  were

T
c{(ﬂle&@id&yﬂbﬂﬁﬁmhﬂrmﬂﬂ—bﬁmyﬁﬂy “methylamino-eth ammo fhadof

Sl B PN ST Vi ol

heia%e‘iﬁfﬂmﬂﬁy aéitl @4[éﬂlwﬁﬂqwdrom—b@m}@ﬂa@p&ew}%zwﬂ’é’% pijide, MS: 434
Nﬁgg et hanol am ne were converted to {2- [b _
( (2- hydr oxy- et hyl ) -am no] - ethyl } - net hyl - car b-

15.6 ‘

In analogy to example 15.4, trans-4- {2—[(5 chloro—pyrmudm—}l-yl) ~methyl-amino]-ethyl}-

* cyclohexanecarboxylic acid and 2-[ethyl- (2-methylamino-ethyl)-amino]- ethanol-2HC]

were converted to frans- 4-{2-1(5- chloro—pymmdm— -yl)-methyl-amino]-ethyl}- ~cyclo-
hexanecarboxy]_tc acid {2—[eth71—(2—hydrox5rnethy1) -amino]- ethyl} methyl—amlde MS: 426
(MH"" 1CD). -

15.7
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10 amic acid benzyl ester, Ms: 297 (MH). 16.2 5 fuarch 2007
anal ogy to exanpl e 15. 3, ‘
{2-[bi s-(2-hydroxy-ethyl)-am no]-ethyl}-nmethyl -carbam
wo 2as/ozdey benzyl ester was converted to PCT/EP2004/010197
' 2-[(2- hydroxy-ethyl)-(2-net hgyl am no- et hyl ) -am no] -
et hanol . 2HCI M5:. 163 (M—|+) 15 16.3 I n analogy to
exanpl e 15. ) ~methvli-
n attalamse éh:{tﬁpl[e(lé—‘ib’ﬁéwoé P e PEE PGPy ﬁ%ﬁ%y@la%mﬁé’} g;}
. mrzb 1i(g-raehplamueh-ethyl)-amino] ehaiP
Cyc%e%a(rf %rygr Xy

th I h do-
Wereeiolnamd:d @H@masvegf[é%/-@@mk@mf@wg’{ 8a A0S dibor- AEEROL oyl
bexepp @B AR El o T b - et 2myib by Byhetp prpids, MS: 406

C ohexan car boxylic add
(MH"2- [ bi s- (2- hydroxy-ethyl)-ami no] -et hyl }-met hyl - ani de,
20 M. 486 (MH, O). 16.4 |In analogy to exanple

Exalinpledl-4 {2-[(5-chloro-pyrimdin-2-),1)-nethyl-amno]-e
: thyl }- cycl ohexanecar boxylic acid and
16.12- [(2 hydroxy et hyl') - (2-met hyl am no-et hyl ) -am no

et h e:%uglgﬂ (i’ﬁ , 82- RO —teﬂﬁ}*l)t-meﬂlyl-carb amyic acid benzyﬂ ester and di-

| e&aﬁBlaaﬁhyMer otk SdBrr SRR st bR ek ARy corb-

thyl } - met hyl - de,
s e 33 i %"?%71 B hpl e 17 171 16,28 (62, 98

mol ) of trans-4-text-butoxy

~16.xar bonyl am no- cycl ohexanecar boxylic acid 30 nethyl

A e 0 yﬂé-mgthyl—carbanuc
In a35l0eY Eagjﬁn‘%ﬁ%ﬁ %ﬁf& (435000l ctyl5-astiolofth
acid Sz gloster Bgs wirtviert8d @\Qze [j(%(]gt@g%%} %g%]ﬁ QQ %tﬁt I [F] Qgﬁ@pldammo]

em%@?’égﬁgdéél g%@@z)om_ XPI )200$/r12223|23t i on was stirred

at RT for 20h and then treated under ice-cooling with '
16.4M HC . The react| on mxture was dissolved in ether

o SRSl LTRSS T s <
c(o%léﬁd’iiet:irbbxylﬁ)acdfand T ey el (o- ety &) Smino) -
eﬂ%@g}@ét ehks \gﬁe8¥c¥ﬁ?ﬁ LYY IBii- tghwﬂrmh -yl otbylsemino]-

e
ethill-c#clchex-analbgylit ecie {aafhsgd; £2- hy@roxy— g.uo] C%YH?—)methyl—amﬂe,

ran - ( t - but oxycar bonyl - net hyl - am no) - cycl ohexane
MSCé%Q)EMé( i IS acid nethyl ester gave

trans-4- met hyl am no- cycl ohexanecar boxylic acid net hyI
168sterHd , Ms: 171 (M; NP: 227.7-229.6C. 10 17.3

Tn analogy to example 15.4, trans-4-{2-[(5- chloro-pynmldm— -y1)- _methyl-amino]-ethyl}-
chclohexanecarboxyhc acid and 2-[(2-hydroxy-ethyl)-(2-methylamino- -ethyl)-amino]-
ethanol-2FHCl were converted to trans-4-{2-[(5- chloro-pyrimidin-2-y1)- -methyl-amino}-.
ethyl}-cyclohexanecarboxylic acid {2—[b1s~(2—hydro3qr—ethy1) _armino]-ethyl}-methyl-amide,
MS: 442 (MH, 1CI).

Example 17

171

- 162¢g (62 95 mmol) of trans-4-tert-butoxy carbonylamino- cyclohexanecarboxyhc acid

methyl ester and 5.87 mL (94.43 mmol, 1.5 eq) of methyl iodide in 100ml DME were
treated under stirring and 166—(:0011]1‘7 with 3.57 g (81.84 mmol, 1.3 eq) of Natl (55% in
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A solution of 2.12 g (10.21 mmol ) of
t rans-4- net hyl am no- cycl ohexanecar boxylic add % Mﬁrﬁh 2007
esterHO was dissolved in 30 m, of pyridine, treated

wo 2ebs@&2nM th 1.57 m, (11.23 mol, 1.1 eq) OPCI/EP2004/010197
4- chl or ophenyl chl oroformate and stl rred for 22h at RT.
The sol ution was evaporat ed**and partltl oned between

Et OAc (x3)1 aqueous 1M HC or gan hase _
oilwWdb hedu oo wastirted @@1 6%70_@%&:@@ TI%%:F geg uer (‘?‘Oﬁa%_g o WS M
o nﬁl&%‘éﬁ&f[%% lrE Pray &ﬁéoﬁzea i éthbeﬂ arf DDWhedft times with water. The

- -chl oro- p enoxycar.bon met
'eth@hp]xanewearcbnwtfﬁ*@ uaé?fore eﬁ‘;ﬂfe gl%egp Yl%éh %’%ﬁ%ﬁff&% OfMS
) r AR1-0fnido) leydlohérad écaibmiylic adid methyl ester, Mo:
tra?sckrgterélgfl%ﬁ} a?f%%:yoﬁghenoxyca)r bor?yl) rrfet hyl -am no] - 20
20t oBgxkanecar boxyl i ¢ acid nmethyl ester was dissol ved

in 25 nL of dioxane and treated at OC with 6.7 nL
6.70 nmmol, 2 eq) of aqueous 1M NaCH. After 3h at RT,

17.
he reaction was oured j nto aqueous 10% | C

In @ﬁk@gytahe;mplgérﬂ, @“apgwgéfééf %@PEY Y %"ﬂ'f( Hﬁoé/‘:ﬁl%gh?emb"
g'%d%ﬁ%&ﬁd 8 %ﬁé tfiaﬁlb Q0N ETa AR SR chexagboush c&ylgc?acgi methyl

estai-ﬂiﬁt M&Hé’héb(@cMin%ﬂ?yﬂ $2%@Chy! - ani no] - cycl ohexanecar bo
xylic acid, Ms: ‘310 (MH, 25 1Cl). 17.5 1In anal ogy
17%0 exanple 4.4, trans-4-]

4- cbl or o- phenoxycar bony! ) - met hyl.- ani no] . ~cycl o- .
A dohmmeﬁ@rlﬁ%@mz@} >I/l§g(i)la og%g%s 4- metﬁylminmcJ’clohe%anecarboxyhc acid

me%yilesl}:ler fz—l[rdl MBL B B0YH s ad! @Fﬁyﬁi@iﬂ@&@at@@ BVECtwth 1.67 mL (11.23

mip621 lDlque b chloiopherpiphlaroformate gpd stigrechfor %21]\ a%’l& 1These solj’ilon was
e terorgdds: phases

evdgRb 3 BARBRT Lo AR MO0, @Bl agaeahat HIRSTierorgi: p

AL IR R ol bivkgna @@gﬁ\ﬁoangfa%?&weﬁ?@wdd 241

eblkixanadarboxylic
g (é&%?%ﬁt%?s-%@y%%%o@%g ji Bro and laﬂgllfnz@mg- Ch;?n o

aqSQﬁethﬁels&ﬁ,lMSﬁlﬁIB@? 1891 (1971)] were converted to
trans-4-[ (5-bromo- pyrinidi n-2-yl)-nethyl -anino] -cycl oh
exanecar boxylic 5 acid, Ms: 312 (MH', 1Br). 18.2 In

17’é\tnal ogyto exanple 4.4

A dolddsr SE1.1 @(hﬁbmqéymﬂmf%i@ghlgmr@tqwmaﬂam Iegxéyl—amino]~
Cy WC ar boxg ﬁ?d %%ﬂﬁ e%e ‘was dissolved in 25 mL of dioxane and treated at

i'am ne were convert eciiﬂg 81
O°(§ E/ﬁlﬂhsﬁ AmlL (6.70 mmol 2 eq) of aqueous IM NaOH. After 3h at & reaction was
Dr oM R Al 198t 1%%?% S¥ ephpanaaRh
Cta%%s %@ g{ﬁ?&ﬁ il Eﬁaﬁnﬂéﬁo et ?ha rreteh(}/ mi de4
aqﬁ@)us:i@% MY sbBrtjon anEXhmtlIoerex:lNagSO.g= to give 0. 97 g (92 AJ of trans-4-[ (4-
chloro-phenoxycarbonyl)-methyl-aminoj- -cyclohexanecarboxylic acid, MS 310 (M-,

1ch).

- 17.5
In analogy to example 4.4, trans-4-{{4- chloro-phenoxycarbonyl)-methyl- amino] -cyclo-
hexanecarboxylic acid and N,N,N*irimethylethylenediamine were converted to trans-{4-
[(2-Dimethylamino-ethyl)-methyl- carbamoyl} -cyclohexyl}-methyl-carbamic acid 4~
chloro-phenyl ester, MS: 396 (MH"). *

- Example 18
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19.1 At -10C, 2.17 nL (3.57 g, 30 nmmol, 3 eq) 55
thionyl chloride were added to a cool ed sus- pensi
of 1.57 g (10 mmol) of

ch 2007

WO 260sans27 - am nonet hyl - cycl ohexanecar boxW | i ¢ muidER200200197

m. 15 of McOH. Subsequently the mxture was stirred at
RT for 18h. The sol vent was 1hen re- noved at nor nal
' ressure to give 2.07 g (quantitative) of
18frans 4- am nonet hyl - cycl o- hexanecar boxylic acid
ety ko gﬁhﬁﬂmgr@&g@fde@gﬂﬁﬁmwmyu@hemsmb@whmdﬁ@i and 2,5-
(h@ 19.2 72.07 g (10
dibtcrrawmma@ﬁnﬁ a éP@hfe?%ﬁléﬁc SPBSETI RSy ot by e

cor§ B sc2Rurtiydl] @mb@foLpsalmlemmmﬁmﬂum] pdsbegmecarbosyic
2 and treated wwth 1.4 nL (10 ranol) of Et3N and
amclzl\é%%% HyddE): 1.3 eq) of
4-(trifluoronethyl)benzenesul fonyl chloride. The
1891 xture was cooled to -10C and 4.14 g (30 nmol, 3 eq)

i 20 L 10 e 0l (RO veL e added, He. haNEghe oo

| he)&ﬁ ;%BJ 2di®ind WN NTnﬁu@mﬁuﬁ eptifsaineasrescnvateckd 4

ortlons of 2. The, comhi ethvl-
e e e e
amiheEE ﬁﬂ%&ﬁﬁ %&u@@%@@%zaqﬂﬂﬁfnakjy evaporated. The

wa

reS| S chronatographed on silicagel with
CH2C12: Et 20 (95.5:0.5) as eluent. 3-6 g (95% of

Exaraplad®4- [ (4-trifl uoronet hyl - benzenesul f onyl am no) - net h

yl]-cycl o- hexanecarboxylic acid nethyl ester were
gbtained as white solid, Ms: 378 (M-H—) . 19.3 30 A

solution of 1.09 (2..87 n i
At t¥08@s2. 17 4367 s Hrrisiet #) %@ﬁ%@ﬁé&ﬂdﬁ&’m agfledgg 2 cooled sus

% 2 mol, 3 eq), o
of MeOHL @nhsenumﬂv the miptuge m&@m@éﬂt

mo&%@ ?E‘E‘%B‘fg }3%1 T 1&8 ’%cﬁglﬁz Yk Q@é@a?ﬁve)/‘ﬁ 20054-8284RFethyl-cyclo-

Lemadcakonierod i cgepbEr e Ot S w1 A

conbi ned organic phases wer e mashed wi th H20, then

 perlf c}d:l“é’h] 57%@ O‘Hﬁ%g%@%hﬁqxdﬁmﬁnﬁﬂhy@;?wwnmimqmwd in 20 ml.

solX?rft Was then re-

: 19\Qith brine, dried over anhydrous Na2SO4 and finally

0
2 Og'éa(gg :Jiaﬂtlglg pﬁﬁ%@%@g&;c@c o(gex;.t{e%n%oxyl{c acid methyl ester »
bydchiBed dé“&%%%éﬁﬁ%‘gﬂ %oﬁm rehexanaEREbeadiyith ¢ 4anl ¢iGmmol) of

€ SO' 5 19.4 200
Etgﬂﬁmiéb 2.68¢g (13 mmol, 1.3 eq) of 4- (tnﬂuoromethyl) enzenes@fogmol C%j()l‘lde The

i} ¥ OFEED were
S L i aiow) i e
adef Th DNy r2abrorges(By 2 miesk oy eyl0 R akr KK ARg Ty KT o

The combined
hPad GG Vi oLl SionR b PRLEE GTETRELS L
orghic phasts wdére WaQedasthddsie dndhuineriadeyet Wg-Fﬁ %’ s WA Y
ev}%?)ﬁ%{eg{ dﬁ%{{ﬁgor oué_s%rgfa’c%rcr Red SNGHRLMPRIE ?Ei\ﬁ\@s(% 5:0.5) as

€ was ex-"tracte

elitht. 6f6 Q%%%fmds—ﬁﬁéémﬂbmmwﬂ@ﬂ@ﬁni@eﬁﬂ%@@@%?kmeghﬂ ~cyclo-

washed wit h

hexanecarboxylic aci methyl ester were obtained as white solid, MS: 378 (M-H') .

i9.3

A soltion 0f 1.09 g (2.87 nimol) of traps-4-[(4-trifluoromethyl-benzenesulfonylamino)-
methyl] ~cyclohexanecarboxylic acid methyl ester and 569 mg (85 %, 8.62 mmol, 3 eq) of
KOH in 20 mL of MeOH and 1 mL of O were reflaxed for 3h. A.fter cooling to RT, 4.5




10

15

20

25

30

and brine. After drying over anhydrous Na2SO4, ﬁfﬁlarchZOOT
organi c phase was evapor at ed. The residue was

chr omat ogr aphed on silicagel with CH2CL12: MeOH: 25%NHACH
WO 2408028407 1) as eluent. 120 ng (49% of tranPOWEP2004/010197

[ 4- (4- et hyl - pi perazi ne-1-c it_)onyl ) - cycl ohexyl met hyl ]
15 4-trifluoronethyl -benzenesul f onani de were obt ai ned

as colorle XS], The

Q@ZM?GH?LO‘{S%C%HF& %#ﬁ%oﬂkaiteg@}ﬂl ‘E@%&I um)z\g\/er e e
co::ﬂ:f%@éat §FardiB F(Kas@i-wﬁﬁfelwﬁﬂ:d with HaO;LthBG mgth(%gnf& G RYSY alihYde

of t rans- 4-trj fluoro o, - HP®rene-
Nesf iy P4 ByaDOHEIAEICAPERE DRV Sord et @%ir?fé‘%ﬂ‘?”
su}fQﬁﬁéﬂln\b?%étﬁy@ dgrao@éxadmwlmmmwo 4.0Y5: e G )-

mL (7 mol, 2 eq) of CH3lI _ The m xture was
stlrred at RT for 2h, then poured into ice-water and

194xtracted with 3 portions of 15 nL of CH2Cl2. The
2006410, 5@1@3%1}3@{&&15p@h@(&etsiﬂwercmMhﬂ%tedzemqlfmnﬂz@@ﬁdmethﬂ]

cYcllgrb!a*&r;l;ﬁ@géé ei 592713@ h%?l (%IDF}NZ?ZS%_ ?ﬁﬁ(’f 3P %ga@%m 1,4 eq)
of }itmiﬂwtn( Al(e va 0510 Fed oy 1-hethzkpipstazinerverg dissebisd fn ek of

- R e 'was
cavgﬁp Ll oRasecnes <o (O RS oGP Fbts ASroure w

%{%]Q‘Jr@usl-}gfo% 1ht Thhergdnid phase was separated the aqueous p ase was ex-

[ -(4-triflyoro | - be zenesulf

tracat;ﬂ lﬁ(@ﬂhg E@% %ﬂ&gﬁ@bﬁ OO %haggsl € Wa%héfi W;t‘t; IEO
rﬁfﬁr?e' A%Sdljfﬁ%%"\* bty dESusNBEd ,lﬂieangar&c @Ease was evapora ed. The

o t hyl -trif ,

th a
s oy dyeimareseariet ORI i R L ATl o
By e v
4-tiffuromptiplheppprstienepiqy st 3%%9?8 sandenedanitsts 5 g MS:

- et hyl } - cyclohexanecarboayllc acid and
1-met’hyl - pi perazi ne were converted to
trans- N-net hyl - N-[ 4- (4- et hyl - pi per azi ne-| -carbonyl . ) -
Exaydk @hexyl nethyl] 4-trifluoro-
net hyl - benzenesul f onam de, Ms: 462 (WMH}) 5 Exanple 21
70.£41-1 A sol ution of 200 ny (O 53 nnDI) trans-4-1

met hyl - (4-trifl uoromet hyl esul f
10Cemg 1 Pane h>1|e}1) @9@@%%&%&%@8& L of ﬁ#gh%]gﬁcﬁ@@ = )
?%ﬁ?o SinedH «'@éﬁﬂe esﬁlh’d alm‘ﬁ@o)-m i I;y exane carb-
_ O}Cjé]tld.(:ﬂl ma‘bvkmttr ﬁgs@lﬁedlmpﬁ_m%pf Wefﬁ pdde Ofo
m.u'lr%? % ) T éﬁ fobxtelt xﬁﬁ@ﬁne@aﬁ@m f(ﬁthl\tHHn Iﬂouteﬂjlﬂto 1ce—water and
yiet hy |amne|n ldlne at_QC a hed
extsdctadreith B @prt?dnseqf 1RmL @g@tg du gﬁg Py bined organic phases ¥kre washe
with H,0 and brine, dried over anhydrous Na;SO4 and evap orated, leaving 1.34 g (97%) of
trans—4-{ [methyl-(4-trifluoromethyl-b enzenesulfonyl)-amino}-methyl} —cydohexane—carbf
oxylic acid methyl ester as white solid, MS: 411 (MANF4Y).

20.2

In analogy to example 19.3, trans- 4-{[methyl-(4-trifloromethyl- benzenequlfonyl)—
amino]-methyl}-cyclohexane-carboxgylic acid methyl ester was saponified to yield trans-4-
{ [methyl-(4-trifluoromethyl- benZenesulfonyl) ~amino]~methyl}- cydohexaneca:boxyhc
acid as a white solid , MS: 378 (M-H). | : - '

203
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the reaction m xture was poured on a m xture of,J
and water and extracted with 3 por- tions of 152%@%@]2007

CHzA 2. The conbi ned organi ¢ phases were washed with
wo 202028487 | uted HCL saturated agqueous NaHCO3 BOT/EP10041010197
and brine, then dried over anhydrous Na2SO4 15 and

finally evaporated. The resi “hie was chromat ogr aphed on

In ghgé;%g%@%&%ag@é {(LFJNE'Lq_' (4% 2k ommegh%fl LeQzeblo@®nyl)-
amlﬂ&]?ﬁ?éﬂl il E%Mine@ﬂbbﬁlj‘d Adidrerd 1-methyl-piperazine were converted to
|-

benzenesul f onyl) - am CaffRioro-
D@m@hﬁcm@ﬂap e L
e&%&gﬂ&%ﬁae q@ak-oshesgIgoor phous sol i d, I\/B 464
20 In analogy to exanple 21.1, trans-4-1
[methyl - (4-trifluoromethyl -benzenesul fonyl ) -
Exazpled] --met hyl } - cycl ohexanecar boxyl i ¢ acid and
1- net hyl - 4- (et hyl am no) pi peridine were converted to

opfrans-4-{

hyl - ( 4- fl hrl - f | - ani . )
ASQILT;JJI} g}f @Qﬁbm%kéﬁ%%%%ﬁ?%%g%al eﬁaﬁf e S OQ%e%hy?%EmL dWronyl)

- aml%nL @(%1 g c?ﬁ&ﬂb&hn&hﬂ)%kﬂiﬂ fidand )25anE (e0Bsundl; 2 eq) of thionyl

l1d, M5 490 o
clﬂoendfagllgngyé figpt (::Iégp ¢ Weqdi)ea ab Sé q %? lgxt%nﬁ) Ffap%gatec?%aédls:sok d
in LHAMCH t}% "Tﬁfsliggﬂluﬁéﬂvia]ﬁ hcﬂdeidﬁb@f’&&ﬁg/dlz Sﬁ mmol, 5 eq) of NN, N -tri-

enzenesul fon am no 0 "

s SV UL R e
the re ﬁC&lgn TPt 'E’lw'agjlgéufgﬂ bn Q.fm%ﬂﬁ@ df Ak aB@tdr ond €&t with 3 por-
., 19 ve m n e reaction was te
tiolRB{fLE mﬂL bf Ctheh Becratbingt Qrge@caﬁamt; Wéﬁf‘t‘%ac?m Wﬁ{z@ diluted
B &a‘ﬁutrrgea Qg%&XgNaHfLCJ HEtutbRiasdWas:ef Dleh dvied ol ztnhgadrous Na;SO4

aqueous 25%

an LGNy eweparated dB; resifve WRRChIPRPIASEY R}aggo&shcg%egt Cﬁ‘IzCh -
Mepgggdﬂ 35955003538 elag M2 2008%) M 2006/ (08I & trifinoro-

gl banteadsafarh- IS @%ﬁ‘%& doS, Pd“@f%g}@%mmm-

b e iy NIB: 4ERQMETY).
g eﬂigﬁfra? L eqve% gﬁ% éﬁ@ﬁ MRER PRSRedhd

queou solution, brine, then dried
over anhydr ous Na2SO4 and finally evaporated under
21.peduced pr essure Crystallization fromEtA | gave

In i orlo (AR08 1t faRsa Nibémbrdr tﬁﬁ%ﬁbﬂﬁﬂw‘}béﬁieﬁmm&
tﬁ n@ﬁodiexaascanlrwxyég nglglggﬁusmemf 4§g@th§zlq\ﬂqno9plpendme

| e 5 -methyi}-
We?%ofgemgéﬁt%%g@le\}%z e(mc%g Iuggmtﬁgh-l% 8@ égéngllfomj ami:d:é i

Cyd\d,ﬂe&a@ecsﬁbcgyﬁcﬁaﬁmnﬂﬂi (1-naslopyl-mperirlindc HyREUR ﬁsa‘g‘élt[? fngrphous
m@%ﬁ}%for 10 min. 10 Then 1.2 g (3.28 mmol) of
solid, ))droxymet hyl - cydohexyl net hyl ) - N- et hyl -
ri- fluoromethyl-benzenesnl fonanm de in 10 M. of
Exgﬁgg;z?yvere added and the reaction m x-

22.1
A cooled solution (0-5°C) of 7 g (17.8 mmol) of trans-4- [{methyl-(4-tifluoromethyl-

benzenesulfonyl)-amino]-methyl}- —cyclohexanecarboxylic acid methyl ester in 40 mL of
THF was treated with 7 mL (24.5 mmol, 1.4 eq) of a Red-Al solution (3.5Min toluene)
over 15 min. The reaction was stirred at RT for 1h, then cooled to nlO“C and treated with 1
| ml. of H;O in 10 mL of THE. This was followed by the addition of 40 mL of aqueous 25%
HCL 100 mL of BtOAc were added, and the __m:lxcure was stirred until two phases separated
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ture was stared at - 78C for 10 mn. Subsequent
m. (16 4 mol, 5 eq) of Et3N were added at theﬁés/M%m%mO?

tenperature, the reaction mxture was stirred for 30

WO 20685928427 - 78C, warned to RT and stirred for PCTHBRRO04/G1p197
was then poured into 50 mL pf an ice/water mx 15 tore
and extracted 3 t| mes with m, of CH2Cl2. The

| aeariyi | ngge&%g% %s‘ﬁ %ﬁc{ Wl oGin WiRP e Whibhs eliAsuhe oHB Ac. The

T Wat er , d overg%% %r Qus .
comPaR@Hoanaish aﬁésﬁmlré Waﬁ\zépmhaz&& ‘satTineted agicql };5 3 soution,
bring, thef G ggga@%dgn M&gg&m}ﬂ G2 0EE 2P 4d Bressure.

sttm%t)ﬁlﬁ(cﬂn iy LD e ettt N -KE-ratragrmalby prolobed-
fI uoro enzen 0 a 3 aBSMS: 366
e G s
(M}p*f)trans N-(4-fornmyl-c)rclohexyl nethyl)-N-nethyl-4-trif
[ uor-onet hyl.- benzenesul fonam de ‘and 2.2 g (6.6 mmol.,

1.2 eq) of nethyl (triphenyl-phosphoranyl -

222 ' N
i dene)acetate in 25 nL of toluene were sti rredola&tg%goc and

056781 (457 mbhe, 5@4)uffmﬂywmmméﬁm pEEBC lanere o
tlleaéglryg?g (g gggw hed O Ié%%%g %Ws&?o%%ﬁb@@*@@lﬁoxaﬂ) min.

TheRftX @@st%ﬁfbiﬁdfmhﬂﬂ {%Wm@@ﬂrybmmwla@ﬂ%)ﬁgﬂh%m
am no X ; |
oo AL oA AT AR ot i
ture?\l‘v‘& sfrred %@W@ £6:98) 2jn. SN&qu&ﬂ;(MMM 16 2xampol, § eggogﬁsl\? were

min C,
addoF bthmamat Emeerteier e RSP AYDES St B ma G
wartell 18 HirM@ki-sti3ed fditlrb/dtt Tryweds dteemdu)recb;@tq/ﬂ? elad Pl 1R HET Mix-

R e

' wasgngcﬁx@lh uld 7ROE NRED {solfRinhwrld-with water, dried over anhydrous Na;SOqs

and| ft;thé{{ Iy;c'a)?ggqr?co n?[%% )F/!félcgglr%aes sul :I]:to g%{lgilec?(gﬂ Qﬁ o ARERY bi—I’zeM €0

er as |te sol
9 ﬂ\@fﬁﬁtN At 205284 pH- Nwmethyl 4-tr1-
(41 15, LY sk o 1 rmmr?m "

I
flucke-18ethyl- benzenesulfona:mée were obtained as Wil sohg IREAER! (RAH).

trans-3-(4-{[methyl-(4-trifluoronethyl-benzenesul fonyl

223)»' am no] - met hyl } - cycl ohexyl ) - propi oni ¢ acid nethyl
ester was saponified to t

2585 erml of e R e i e G R

bergtoblikof e a%)g (BLRERA 1O eq? cieishyl MEiphéts- ;mphqrany-

n ana to exa

 dehamtdth i TR PO BB RIS AL TGS FoTj g St da was concen-

gﬂ@% L QRile, 0093 8laspengent, giving 2.09 g
Uaﬁwﬁnﬁ%ﬁﬁnﬁ%#@&%h Ien %1?‘2?“{ %g 82\/2 t r an g fl methyll-
(9102 df mmSk@/{talﬁﬁmmhﬁt g Degizenesulf i?e?rﬁmf th

cyc&cﬁ}e%{r_}k afx%ﬁg OB LM Qﬁ@znazs%%fﬂ-@hﬁe solid Wl:uch was a mixture of Eand Z |

am no |'}-cycl ohexyl ) - propi onam de as
lsohjem@s%lmacmgmmﬂ\%: 492 (MW .

224 :
1.45 g (3.5 mmol) of trans-3- (4-{[methyl-(4-triflnoromethyl- “benzenesulfonyl)- -amino]-

- methyl}-cyclohexyl)-acrylic acid methyl ester in 25 mL of EtOAc were hydrogenated at

normal pressure with 5% Pd/C as the catalyst to give 1.4 g (96%) of trans-3~ (4-{[methyl-

" (¢-trifluoromethyl-benzenesulfonyl)- ~amino]-methyl}- cyclohexyl)—proplomc acid methyl

‘ester as white solid, MS: 422 (MH™). |
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22.7 In analogy to exanple 21.1, trans-3-(4-1
[methyl - (4-trifluoronethyl-benzenesul fonyl) - 22 March 2007
am no] - net hyl } - cycl ohexyl ) - propi onic acid and

- wo 200sgBdsby| - 4- (net hyl ani i no) pi peridine gave PCI/EP2004/010197

trans- N-net hyl - N- (1- et hyl -piferi din-4-yl)-3-(4-{[nmeth
-(4-trifluoronethyl 15 --%=-

benzenesul f onyl ) - am no] - met hyl } - cycl ohexyl ) - pr opi onam

22.¢e as pale yellow solid, MS: 518 Exanple 23 23.1 To

In #haRSHE @ﬁa‘n‘iﬁl 08 3 L fho(R 19 rﬂ@ﬂi’fgl) 40%i1] ethyl- benzenesulfon 1)-
N trans-N-(4- h(f/dr oxy- gyc ( rrle{lm;/cim4 }tr )

ol gp et ey¢ AT G C a@ﬂ f§ter prappanopt fieérfa Lrgs-3-(4-
{[ni’é%‘iﬁ{@qgﬁg% < et b@ﬁz@rﬂsdﬂ%ﬁlﬂ) a@nﬁ@?—nﬁﬁgﬂ]‘)%cﬁﬁﬁﬂb—@ropwmc

tert tyI ester,
acid,dp:ARMNLEYY - anmoni um hydrogensulfate and 12 rrL of
- 50% aqueous. NaOH. The mi xture was stirred at 50 for.
zzéh. The organi c phase was dissolved in EtOAc, dried-
over Na2SO4, and the sol vent evaporate
shicsinde SpRaIngL bl b haroge opengphesltony))-

a.mHo?fiée fl}i:ir Spionic acid and N N N’-trimeth; lethylenedlarmne gave
trif omet benzenesul 'am Nnoj -CycCl onex

ey (za@meﬂwlaa@ma erﬂesrl)rl\bme e b Rt benzene-

' sult?ﬂiflg c(lzmxyﬁm } %M)-P@i&laﬂé 94 Wik QBIRF sokidl Ris9 492 (MHEh).

s-{4-
met hyl - (4- tr| fI uor onet hyl - benzenesul fonyl ) - am no]
22Zcycl. ohexyl oxy }-acetic acid tert-butyl ester in 20

Tn agiaiog%fto {19#? . 5[50 )?d(zﬁﬂﬂﬁgrorr?éhﬁ%nk&%ﬂeﬁlﬂ)

1M sol ution

mv&rﬂéﬁthrlhem@hegrlormgmamaa@ and L-megayl-6- (enathylampim) pigpridine
gavd Bﬁam\?shl%rh%d r@ﬁ_ﬁ;le%»r%%&% eaﬁﬁs R {ynkﬂw (&ﬁ:{fh&oﬂﬁgl}d-

ed a
benzereselfynybfarhiogdmetthe heydloheayl- mbpiohamide amglezfzﬂwrelrﬂ Ms: 518
( 7 WD 2005/ 028427 PCT/ EP2004/010197 -55 added and.
€ mxture allowed reach RT within ca: 1 h- After

addition of ice, the mxture was extracted wth
ExaBtp®®23 dried over Na2SO4, and the sol vent evaporat ed.

Col um chro- matography on silica gel gave 600 ny

£49% of trans-2-{4-[ nmethyl-(4-trifluoronethyl-

enzenesul fonyl ) - am no] - cycl ohexyl oxy }-propionic acid
To & erspeiritydf leg {246 mnd) ofdras e d4- el acdohsy uEmethyl-4-tri-

oo e B R PBOUEL SN B RBgE O

eq) pE hroami-acic ayldlteﬂﬁémyﬁ o3y, }IQQ)mgiOdmmola@ iLetq) of tetipif shiutyl-
ester red

N R o e

50° ﬁ)tcﬂhoﬁi‘her yfoexy}pbpreams@hrrsclvaﬂ: xmlEtCEfG: tiged ortlyd.S@sgtaed thesolvent

evapor %ﬁt Cglrel!;l{noé%rgﬁlatovraphy%%zs a ge gavg 1.3 g%9§1%) of trans-{4-[ methyl- _

(4-trifluoromethyl-benzenesulfonyl)-amino]-cyclohexyloxy }-acetic acid tert-butyl ester as

an off-white solid, MS: 469 (M+NFL").

23.2 _ ,
A solution of 1.19 g (2.6 mmol) tra_:;é— [4-] methyl—(é;—triﬂuoremeﬁhyl-»b enzenesulfonyl)-

a amino]-cyclohexyloxy }-acetic acid tert-butyl ester in 20 ml of anhydrous THE was cooled

30

to ~78° and treated dropwise with a 1M solution of lithium bis-(trimethylsilyl)-arnide in
 THF (6.2 ml, 2.5 eq). The mixture was allowed to reach RT within ca. 1 b and cooled again

to ~78°. A solution of 0.18 ml (2.9 mmol, 1.1 eq) of iodomethane in 2.5 ml of THF was
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A solution of 300 ng (0.64 mmol) of fromtrans- 32%4?12007
nmet hyl - (4-trifl uoronethyl -
benzenesul f onyl ) - am no] - cycl oheayl oxy }-pr Opl oni ¢ acid

wo t@pmzdapt yl ester in 3 m of CH2Cl2 WAS tregcedrpaoti/eio197

0.5 mM (6.7 mmol, 10 eq) of trifluoroacetic acid and
stirred at 40 during 3 15 h.- Bvaporation of the

%@e{d\@ﬁt %I?’%/}?t}lszGa O{Irgd re%u}? t[‘l ! tabm\éa?)l hOfAftterr g&‘dﬁﬁgﬁ 0% i%é,[the mixture
whi &m&tﬁﬂtvhﬁi Eioenzenesailet BRy0 ; A ﬂl@koleyﬁle‘ﬁig@syﬂeawmm chro-

acid as an off

B O T —
béﬂz@ﬂé&uﬂ’oﬁﬁ@)—ﬂﬂn@ -FAoh By Mplbfﬂc ah‘e‘.@é@fﬁﬁhﬂtﬁ 2% colorless

BGRELTSHLD om ol CocTeneTor) prontonl el

trans-2-net hyl -2-{4-[nmethyl - (4-trifluoromethyl -benzene
2%8ll fonyl )-am no] - cyycl ohei yI oxy} pr opionic and as a

Aﬁlﬁ%}g%ﬂs ftgggaéﬁlglle N?gpn? tzrgns 2— me Yl ?4- Sf?uorome%yhzaenmnesulfon—
yl)rafrﬂlyé rohexyﬂcb;:cyqrﬁaﬁoaw arcmet@&aﬁﬁﬂ%ﬂ‘epm ﬁ%ggea Qﬂans@ﬁ:nethyl—z-

.-

I oni ¢ aci

{%%e«aﬁ%afy sty hsmasseriopyD) EPsga). cifoladolepigionic acid
teftcb i d¥RPhs a Hoh? y&Tbw &if, NPMABy ( 1@[}@@?? g of : _

trimethyl ene- -di anmi ne. The solution was stirred

er ni ght and partitioned between Et20 and 0.5M

23%ueous NaOH. The organi c phase was dried over Na2SO4
A %ldtlbﬁ] ef S0l ME (0. 6@11’:{30 ARAY @11??;(05111 trafe@b LT 16 B QITRE QRPN B
bep??é}% b adlpa’%v e} ﬁXH ’}til@*{}g propmmc acid tert-butyl ester in 3 ml of CH,Cl,

waRtthated-Nt UBtnED(B 7%ndnft, ﬁﬁ%&ﬁaﬂmﬁﬂoﬂoﬁb&c ac1d and stlrred at 40° during 3
%{oromsth %ﬁ zenesul f ony ng am no] - cycl oh

| SRRHRRHP At gave2 0P mgh uyvéﬂma‘aw)daﬂmwé- Yﬁémeﬂwl—(ﬁi-trk
L S R R

sobd. S B M-FY)- - 2- 14- [ et h71 - (4-tri 1 uor onet hyI
benzenesul f onyl ) - am no] - cycl ohexyl oxy} - propi oni ¢ aci d

: 2310 CH2C1l2 was treated with 22 ng (0.085 mml, 1.2 eq)

of 2-chloro-1-nethyl-pyridinium.iodide and 11
Analpognsy toeagpleodd 4 rﬁrqm ang-2impethylyd-Shémpdivl- ﬁ%mﬂmomethsﬂn
t
R E e B e T e TR T AT Y e
Ua@ﬁwe@?—@k‘fb?*{ﬂxﬁzs@wl-é%r@nﬂmomthybh@nzeamkfon atingb| um

craIaT O B S NS TR o

[ met hyl - (4 trlfluoronethyl benzenesulfonyl)
234§m no] cycl ohexyl oxy} - propi onani de as col orl ess oil

50 a| ni ng )?‘ﬁﬁ) To EX ﬁt@l éji)ﬁgﬂent0 gl %?{zﬁ %gﬁ?e@eﬁﬁ%nyl)—mno]

cy WM brpeepipmic amdo;mh meH’:l@lz weattreated with 30 mg (0.15 mmol,
1.2eq) of DCC, 18 mg (0.15 mmol, 1.2 eq) of DMAP, and 19 mg of N,N,N’ —ulmethylene—
diamine. The solution was stirred overnight and parﬁﬁoned between Et,O and 0.5M
aqueous NaOH. The organic phase was dried over NaySO, and the solvent evaporated.
Column chromatography on silica gel gave 10 mg (17%) of trans-N-(2-dimethylamino-
ethyl)-N-methyl-2-{4-[methyl-(4-triflucromethyl-benzenesulfonyl)-amino]- cyclohexyl—

| oxy}—proplonamide as a light yellow oil, MS: 494 (MH* ).

23.7




I ngredi ents Per tablet Kernel: Conmpound of for
(') 10.0 ng 200.0 ng Mcrocrystalline cellul osfe[iu %‘2007
ng 43.5 ng Lact ose hydrous 60.0 ng 70.0 ng Povi done
WO zb&:%@sé? 15.0 ng Sodi um starch gl ycol ager/daobs/mm197
0 ny Nhgne3|un1stearate 1.5m 4.5 ng (Kerne
Vnght) 120.0 ng 350.0 ny Fﬁﬁﬁ]Cbat Hydr oxypr opyl

A GO0 omgs (0.8 ol e 4ty U o gt
be(‘%&lleél% \%fej - BnilB]- %yc@o}[&yloﬂ}tlﬁﬁp@n@@cdﬁn@%@lgwés Beatgl with 22 mg

e acti |n redi ent i eved._ and .m,xed
(0988 peeli ££20) @Wedélém @”q:@%tg L5vat q}gmlﬁo%i?a fﬁé&i pl {0.0851.2 eq) of

N ].tqn&hﬁE‘%gIe%&ig}mﬁleSTh@hhﬁﬁrermcﬁﬁiﬂé& bmyrhigitt ol pa:umonm between
wat er

ranul ate i s m xed i um
5 Figf) y@@oéivéamuﬁﬂg@ﬁ Tihe OBt DD HEERUOrS g egoivent
Jrﬁ‘fe Qﬁméb%n?p'é? AGilHcLsE et ;mahg (SGT/h)eoﬂmmdﬂs(z ~di-
acquered W th an_aqueous %é%uu ﬁgﬁﬁﬁpSI%‘H%?l)
methglamboetbr NoHE N i Bagty awslrlarogl PER 00
1028427 BCT ER2004/QURHR% oft, §: SopOUEE -
confgquz% ng’t 6?%57} I%DIQ?IOELV\A ng i ngredients can %g{ g
manuf actured in a conventional manner: Ingredients
EspawleoApsul e Conmpound of formula (1) 25.0 ng Lactose
150.0 ng Mnize starch 20.0 ng Talc 5.0 ng The
10 FEQ %@%ﬁﬁﬁt@d’oﬁteﬁﬁlﬁgﬁ% RNGwitiied cdibglhs tid beghahmfotured ina
. capsul es of size 2. Exanple 5 Injection solutions
copaentipavkmpmeert ol | owi ng conposition: Conpound of
formula (1) 3.0 ng

Ingredients Per tablet

Kernel: '

Compound of formula (I) 10.0 mg 200.0 mg

Microcrystalline cellulose 23.5 mg 435mg

Lactose hydrous " 160.6mg 70.0 mg

Povidone K30 12.5 mg 15.0 mg

Sodium starch glycolate 12.5 mg 17.0 mg

Magnesium stearate 1.5mg 4.5 mg

(Kernel Weight) A 120.0 mg . | 350.0 mg

Film Coat: ‘ ,

Hydroxypropyl methyl cellulose- 3.5mg 7.0 mg \
| Polyethylene glycol 6000 . 0.8 mg 1.6 mg

Talc | 1.3 mg 2.6mg

Iron oxyde (yellow) 0.8 mg 1.6 mg

Titan dioxide 0.8 mg 1.6 mg"

The active ingredient is s1eved and mixed with microcristalline cellulose and the mixbure I

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
15 350 mg respecuvely The kernels are lacquered \‘mth an aqueous solution / suspensmn of

the above mentioned film coat.

' Example B




Pol yet hyl ene d ycol 400 150.0 ng Acetic Acid Q.
pH 5.0 Water for injection solutions ad 1.0 méﬂé‘&g‘ 2007
active ingredient is dissolved in a m xture of

wo Wadgesihyl ene d ycol 400 and water for i nje@Cir@r2004/010197

10

(part). The pH is adjusted to; .0 by Acetic Acid. The

volune is adjusted to 1.0 nl “~by addition of the
.he so t|on s fi

ann t Jater .
C]:a? ﬁ]élg% %lﬁlal s ﬁéﬂ ErEH LD FTbpT AR BeGas é‘cgﬁtﬂenhond
ogmeed: | | zed 10 Exanple D Soft gelatin capsul es _

cont ai ni ng the fol l owi ng ingredients can be
nnnnnnnnnnnnn f‘np_s_lll a

turet—h—-a—convenrtionak rRRRnRe—
g é—%ﬁtgs Conmpound of formul a (IE?*%Q—Eéﬂﬁg Yel | ow wax

Can@»on:gdofgodmﬁm(mjat ed Soya beanzejolmg,B 0 ng PartialTy

V\él ght of capsul e content $ "é'- ny 22 Narch 2007

MéaRe 26031028427 PCTT EP20047 010197 038, Cel atincapsute

= ycerol 85 %32 0 ng Karjion 83. 8.0
% (dry matter) Titan dioxide éo@lﬁg | ron oxide

TN IBVB kot ahdsidvad 488 Thived ARl BT ol Eﬁﬂgg (}ﬁ;& ved T a
warmnelting of the other 1ngredientS and the ™ m xture

i S f|IIed into soft gelatin capsules of appropriate

E’@rﬂfé The fined soft gelatin capsules are treated
according to the usual procedures. Exanple E 5 Sachets

Infonibmbdlitichsidie hhed thewnayih g a5:8pb &M can be
manufactured in a conventional™  manner: Conpound of

[CARETEErSSATER RS ol 1 ui ose. (A GBS PH 102) 1400.0 ng
Polyethylene Glycol 400 150.0 mg |

{ Acetic Acid g.5. ad pH 5.0
Water for injection solutions | ad 1.0 ml

The active ingredient is dissolved in a mixture of Polyethylene Glycol 400 and water for
injection (part). 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, filled into vials using

an appropriate overage and sterilized.

Example D

- Soit gelatin capsules containing the following ingredients can be manufactured in a

conventional manner:

Capsule contents
Compound of formula (1) 5.0 mg
Yellow wax . ' 8.0 mg

[ Fydrogenated Soya bean oil 8.0 mg
Partially hydrogenated plant oils — 34.0 mg
Soya bean oil 110.0 mg
Weight of capsule contents 165.0 mg




10

Sodi um car boxynet hyl. cel | ul ose 14.0 ny
Pol yvi nyl pyrrolidon K 30 10.0 ng Magnesi unst eara
10.0 ng Flavoring additives 1.0 ng The active

[Vlarch 2007

wo 238586t ent is mxed with |actose, m crocri sg@ttr081/010197

cel l ul ose and sodi um car boxy- 3 met hyl cel | ul ose
“and. granul ated with a m xt uf &% of - pol yvi nyl pyrrolidon

c myved - with

—/AC U Vv UTT

. in water The granulate is-
Gelatigireritimrst earate. and the flavouring additives and

Gd %Tl ed T nto 0 sachets. 27 I\/Eal*/gl@ BB07 WO 2005/ 028427
BCT/ EP2004/010197 -59 O ai A _conpound—of
Glhfcerah85 % 1 W 5 O (CH2) -N R (3?—?111%1 N-(CH )CNIV \ 3
. ' ' SI0RE (RS hattdsy 1S
Kaflg\l?\er- all cyl , hydroxjr-Iowersal kvlb(&?i/rl oal kyl or

Titkodiesidz | cyl - NH- C(O) - O- | ower - Oélméyl R2 is

PV |
o+ hydi’u/\y —OWET

|l ovwor.—al levsl or H\S | 5 nyor Ogen
CT’ )
Ifan%écﬁygp?‘éyl f | uor o-1 ower - al kv]l “or_cycloallcyl; or

Thé @cthé 1@g}€d1|8§t Bld&sdloatiad Wam:eadhngtoh‘i the atberfingmeiiantsjapg the

Inltg%geg% %@tad \igmﬁta r;oxgﬁelﬁgl-n ngpgulle c&iﬁi‘?&t% g%]ee %ﬁ&ﬁe& DeVeeBi® capsules

arét@éﬂ@dd@k&ﬂﬁﬂhncﬁ&h&&smlyﬂocahubeeteroaryl Wis a single
bond, CO COO CONR6, CSO CSNR6, SC2, or SO2NR6; 15
RRB\%}* hydrogen or lower-alkyl; Vis a single bond,
allclylene, or lower-allcylene-oxy; kis 2, 3,
or 4, mis O, 1, 2, or 3, wherein lc+mis not nore

SadRBRohtaining the fOHOWlD.‘T mgredlen’cs can be manufactured in a conventional
manner:

Compound of formula () 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 mg |

Magnesinmstearate 10.0 mg

Flavoring additives 1.0 mg

The active ingredient is mixed with lactose, micro cristalline cellnlose and sodium carboxy-
_methyl ce]lulose and granulated with a mixtare of polyvinylpyrrolidon in water. The
_granulate is mixed mth macnesmmstearate and the flavouring additives and filled into

sachets.
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and pharmaceutically acceptable salts and/or M 2007
phar maceutically acceptable esters thereof. 20222 aEFIqe
compound according to claim1, which is a trans-isoner

woz%%g)z%}%‘:h Is characterized by formula Is. g-{/&bhhinder

UR2 N(CHZ)k R wherein R R2, R3, RR R5,

U, V, WIcandmareasdef‘lﬁedlnclalml and
phar maceuti cal ly acceptable salts and/or _
ﬁﬁér maceuti cally acceptable esters thereof. 25 3. The
conmpound accord| ng toclaiml to 2, wherein Uis a

1. hons, HofformdlgF- - -—------ 22 March 2007 WO
20051028427 PCT/ EP2004/ 010197 -60 4. The conpound
according to any of clainms 1 to 3, vvhereln R2 is

| ower - al kyl or hydroxy- |ower-al 5MI)hN5 ~fkhe conpound
according to any of cl & ns y 3 Wp_{ereln R3 is

| ower - al kyl , T\ uor o- I}Hwel or cydoal kyl. 5 6. (I)
The conpoun@"atﬁcnﬁ@fdigbk t§ any of claims 1 to 5,

wherein R3 i & nmethyl fR?7. The conpound according to any
of claine 1 to 6, wherein RZ and R3 are bonded to each

| wiatder to forma ring together with the NN(CH2)i, N

gro to which they are attached and -R2-R3- is is
(1@89129&1%?1)31(042) 3-. 8. The conpound according to any
RIOfIS vt By, HyBr ey IWREL kg, 381oaBeyT®it 18¥kr- ARy ENEFT€0)-O-lower-

corrpound according to any of clains 1 to 8, wherein W

%2 or COO and R5 is aryl. 10. The conpound

RZaqubrV\ggI%cngr ] ofet] 11 to 8, vvherel n Wis a

SI ngl e bond and R is he yL 1 e conpound

R’ ad¢ Bréfogep-tovamionl U@F%nl%er 1%15? PhVis a
R28hA8P erdiitled td each GHZ} 25 form%ngoc@ﬂner W)J@NOECHJ)QN group to

The conpound accordin any o clalns 11
- sefldeh Bpyrrotached Peoﬁé@‘é*?’i‘ Hiylews

pitra e%l— D|rrethylamno et hyl') - N-nmet hyl - 3-{4-[ et hyl -
4tr| I

udronet hyl - benzene- sulfon)l)-a mno]
R’. G%ﬂthJé %ﬁfﬁwﬂ- propi onani i de, 20

99&%& hhah: Mot 64(:@@ sNRE P DL bRZONNRS Y ) - 3-0

cycfohexy
R fllm Cb@é@mwbb?eﬁz]&ﬁesul fonam de, trans-(4-{

v (13% g?tbr&ég%v{éf_} alﬁd@ﬁfé, b7 Wéfy‘aﬁlq@é{eb&‘f?yl ] - met hoxy}-cy

k 152,33, 0r4;

‘m  is0, 1, 2, or 3, wherein k+m is not more than 5;

and pharmaceutically acceptable salts and/or pharmaceutically acceptable esters thereof.

2. The compound according to claim 1, which is a trans-isomer and which is characterized

by formula Ia

~ 5

CH)—N R
H-i @] ( 2)m }{'{4
\ i | (Ia)
 U—N—(CHIN™ TV

R* g?

wherein R, R% B2 R4, R°, U, V, W, k and m are as defined in claim 1,

* and pharmaceutically acceptable salts and/or pharmaceutically acceptable esters thereof.

3. The compound according to claim 1 to 2, wherein U is a Ione pair.
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carbam c acid 4-chl oro-phenyl ester, > Mar
trans-(2-{4-[(2- D net hyl am no-et hyl ) - met hyl - car armﬁ
-cycl ohexyl }-et hyl)-nmet hyl - 25 carbanm c acid
=094 o- phenyl ester, PCT/EP2004/010197.
wo 2@?@?’1&{1- {[ (5-Bromo- pyri ni di n-2-yl ) - met hyl - am no] - met hy
| }-eycl ohexanecar boxylic acr Q- |

- di hy| -ethyl ) -net hyl - ani de, . ] ] ]
4. '%]é@ cgizgwggm%&g‘% g)z/ly%)i Heﬁitgf%]yqo_ r,ngv %I;ﬁﬁ k1 E]o%ve{r—dﬁllg;@ o1 ileIOXY

et} -cycl ohexyl)- (4-methyl- [1,4]
1m’gﬁ&aézl%p'an-I -yl)-nmet hanone, 22 March 2007 -61

s Lo (A (2 L o 8o T L0t ) R s 380 TBlorc-
1g€é$%§ﬁaﬁnﬁébx&h,-nethanone, trans- (4-{2- [

ro-pyrimdin-2-yl)-nmethyl-amno |
-ethyl }-cycl ohexyl)- (4-.nethy] - . p3:
6. The ﬂc}@palzlecbwoﬁw %’-%?%Pﬁ ﬁ%s\é{ fo 5 hgrein R fs methyl.
trans-(4-N®thyI-[1,4]diazepan-l-yI)-(4-lg-[ne§hyI-(4-t
7.%hE l:bﬁﬂ%)@ﬁﬁ% BHor 3N foningtiofi ciinyd ) to @wiroeidh R and R® are bonded to each
) hyl

- et -cycl ohexyl ) - h vy IReSULLLAL hitached and
othgrde perabp 8'0§4PE eaﬁgggﬁegﬁm&ﬁ?ﬁ"@@%y -ach:HéL table oo
_Rg§pgﬁgsﬁh§5§pgi{cggkﬂA process for the manufacture of
~ conpounds according to any of clains 1 to 12, which

rocess conprises reacti.ng.a -0ft ' W
8. The e@qzywﬁzacwﬁﬁ 0 2ok ?’%FHS %%@%Wflﬁ% ﬁsg%gﬂﬁ @h ave
the significances given in any one of clains 1 to 11, 5.
- ; ; ; i dRis
9. 88 Ympbind a&loedipg fHnyf claimns Bro 8yhdreiiRY Rz KRRIM
wherein R, RZ, R3 and k have the significance given
arfln any one of «claims | to 11, 15 and optionally.
converting a conpound according to any one of claims 1 _ 5.
10t Qht chmbBuAd phATdMRy toceitdf chithy 1 ardepiatindV iwd Enginbong and R7is
a pharmaceutically acceptable ester, and optionally
]ﬂﬁ@ﬁﬁﬂiting a conmpound according to any one of clains 1
~to 11, wherein U is a lone pair, to _a corresponding
11 cm@@gﬂlglcmﬁ@ b&dofikl t'cﬁan\%] oftmahfo &bmi*@gm?g Ve & singiehgttlo
any_of clains en manufactured by a process
{Q@ﬁéccﬁﬁﬁTQQOfﬁﬁ%ﬁéf 13. 15. A phar maceuti cal
conposition conprising a conpound according to any of , .
1£ Bk BB mpotifd 2ddrdingtearyheichime it & biselpctad Eop: WBIREO P consisting
carrier and/or adjuvant. 16. The compound according to
ofany of claims 1 to 12 for use as therapeutic active
P11 BRG Ethy Bfbino-ethyl)-N-methyl-3-{4-[methyl-(4-triffuoromethyl-benzene-

sulfonyl)-amino]-cyclohexyloxy}-propionamide,
trans-N-Methyl-N-{4-[3-(4-methyl-piperazin-1-yl) -3-ox0-prop oxy] -cyclohexyl}-4-tri-

fluoromethyl-benzenesulfonamide,

h] 2007

' tra_ns-,(4-{[(E—Dirnethylaxnino-éthyl)ﬁmethyl—carbamoyl]—methoxy}—cyclohe}qu)—methyl— _
carbamic acid 4-chloro-phenyl ester, | ]
trans-(2-{4-(2-Dimethylamino-ethyl)-methyl- carbamoyl]-cyclohexyl}-ethyl)-methyl-
| carbamic acid 4-chioro-phenyl ester,
frans—4-{[(5-Brdmo—pyrimidin—2—yl)—meth}rl?amino] -methyl}-cyclohexanecarboxylic acid
(Z—djmeﬁhjflamino-eth}ﬂ) -methyl-amide, : |
 trans-(4-{2-[(5-Bromo-pyrimidin-2-yl)-methyl-amino] -ethyl}-cyclobexyl)-(4-methyl-
[1,4] diazepan-l—yl)—ﬁaeﬂlanone, ' '
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22 March 2007 WO 2005/ 028427 PCT/EP20 0 4/0 1 Q t2rch 2007
-62 17. Use of a conpound according to any one o%

claims 1 to 12 for the manufacture of a nedicanent...
for the treatnent and/or prophylaxis of a disease

whi ch is associated with 0sC®lsuch as

hyper chol est erol emi.a, hyperlipeni a, arteriosel Sh S0 1o _
taphe ulP ol - B e REe i H Y Bame o) ST SRS Ry 1+ (2 Bydrosy
g?éthﬁgqm,@ﬁiaz%%}m!%ﬂaﬁl@ﬂﬁﬁmﬁ&per Su/r olifer ath i ?/e .
i sorders, and/or. treatnent or .prQ | } )
i R Gl e SR U SRS RSl R dgnethy!
of[lggc]gggwqdy@mﬂidiﬁ,m any of clainms | to 12 for
the preparation of a npedicament for .the treatnment .;. E
troa Ve Y o RO T i € AR T & OB T gdin-2 7D
W 4 Hin ofeiyl}- cyclohexyl)-methanone,
and pharmaceutically acceptable salts and/or pharmaceutically acceptable esters thereof.

13. A process for the manufacture of compounds according to any of claims 1 to 12, which

process comprises reacting a compound of formuta I

| .
TR o
A\V , B

wherein RER®, V, W, and m have the significances given in any one of claims 1 to 11, and ¥

isa group OH, C}, or Br,
with NR'RY(CEL)NR’H, wherein R, R, R? and k have the significance given in any one of

* daims 1 to 11,

and optidnilly converting a compound according to any one of claims 1 to 11 toa pharma-

ceutically acceptable salt and or a pharmaceutically acceptable ester,
and optionally converting a compound according to any one of claims 1 to 11, wherein U

is a lope pair, toa corresponding compound wherein U is O.

14. The compound according to any of claims 1 to 12 when manufactured by a process

according to claim 13.

15.A pharmaceutical composition comprising a compound according to any of clairns 1 to

12anda pharmaceutically acceptable cartier and/or adjuvant.

16. The compound according to any of claims 1 to 12 for use as therapeutic active sub-

stance.




22 March 2007

WO 2005/028427 PCT/EP2004/010197

17. Use of a compound according to any one of claims 1 to 12 for the manufacture of é
medicament for the treatment and/or prophylaxis of a disease which is associated with OSC
such as hypercholesterolemia, hyperlipemia, arteriosclerosis, vascular diseases, mycoses,
parasite infections, gallstones, tumors and/or hyperproliferative disorders, and/or treatment -

and/or prophylaxis of impaired glucose tolerance and diabetes.

18. The use of a compound according to any of claims I to 12 for the preparation of a

‘medicament for the treatment and/or prophylaxis of a disease which is associated with

0OSC.




