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WO 2005/ 028427 PCT/ EP2004/ 010197 - 1 Am noal kyl am de
substituted cycl ohexyl derivatives The present

wonvenesan i s concerned with novel am noal kyl arCuU&EP2004/010197

substituted cycl ohexyl derivatives, their nmanufacture
and their use as nedi canents. Th‘particular, t he
invention relates to conpounds of the formula | O
(CH2)mMRAW R~ RS URZ,N(CH2)k NV R3 (1) 5 wherein U
is O or alone pair; R is |ower-alkyl,

hydr oxy- 1| ower - al kyl , cycl oal kyl or

| owner-al kyl -NHC(O -O1lower- alkyl; R2 is | ower-alkyl
or hydroxy-lower-al kyl; 10 R3 is hydrogen,

| ower -al kyl', fluoro-lower-alkyl, or cycloalkyl; or R2
and R3 are bonded to each other to fog

t oget her wi t h STRHIORIBIBNG SUQSEEL G e are

attached and - R2- R3- |s Iomer al kyl ene; R4 i's

I I ; RS l [
V\%Feég%tgﬁ}séntié% is %@%‘2 e%(égo R Iu?)éq?tuted cyclohexyl

3%%%, thfr inSniMEROAA tBEir h@é/ﬁrméﬂli‘e)fﬁenté/ Th paiicilaRGh&invention

| ower - al ky|. en omer al kyl ene-oxy; k is 2,
:‘sgatﬁ?t%con?ﬁqué‘dﬁ)(’%‘% ?%rm‘ﬂ? 3, wherein k+mis not nore

than 5; 20 and pharnaceutically acceptable salts
and/ or pharmaceutical |y acceptable esters, t$ereof The

conpounds of the present |nv W%ﬁN i R
2, 3- oxi dosqual Ianost ase (E 5.4.99.) M
which is requy hesi s of chol esterol,

ergosterol an @ther § erols Causal risk factors
that directly pronnte e devel opnent of coronary and
R%ﬁﬁﬁgeral at heroscl erosi s include el evated

nsity lipoprotein cholesterol (LDL-C), |ow high
W 290%9:Q2842paif;CT/ EP2004/ 010197 - 2- :

R'  is lower-alkyl, hydroxy-lower-alkyl, cycloalkyl or lower-alkyl-NH-C(O)-O-lower-
alkyl;

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

R® s hydrogen, lower-alkyl, fluoro-lower-alkyl, or cycloalkyl; or

R? and R? are bonded to each other to form a ring together with the N-(CH,),-N group to
which they are attached and -R*-R’- is lower-alkylene;

R* is lower-alkyl;

R’ isaryl or heteroaryl;

W s a single bond, CO, COO, CONRS, CSO, CSNR®, SO,, or SO,NR;

R®  is hydrogen or lower-alkyl;

V  isasingle bond, lower-alkylene, or lower-alkylene-oxy;

k is2,3,o0r4;

m is0, 1, 2, or 3, wherein k+m is not more than 5;

and pharmaceutically acceptable salts and/or pharmaceutically acceptable esters thereof.

The compounds of the present invention inhibit 2,3-oxidosqualene-lanosterol cyclase (EC
5.4.99.) which is required for the biosynthesis of cholesterol, ergosterol and other sterols.
Causal risk factors that directly promote the development of coronary and peripheral
atherosclerosis include elevated low-density lipoprotein cholesterol (LDL-C), low high-



density |ipoprotein cholesterol (HDL-C), hypertension,
cigarette snoking and diabetes nellitus. O her

weoeypmsrogseri c ri sk factors include el evat ed PCT/EP2004/010197
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concentrations of triglyceride (TGQ- rich
| i poproteins, small, dense |owgdensity |ipoprotein

particles, |ipoprot e| éé@i-l‘fél_ (a)) and honocyst ei ne.
Pileé’éﬁt%bb@i?rﬁ@m i:hﬂlesfeé@lt( dhyfwrtﬂq%orbgﬁgqtte@mokmg and diabetes

copghid ORH: siﬂéi&stﬁ@l‘f &OIE% %ﬁaﬁidé Hus caf Jo%%ntratloﬁls of triglyceride (TG)-

atherogene3| |rec redi sposin

fract lipoprafemsotveal dense ;lmyrslﬁnaw hplopmit:m\patt ?esf bpaprgtein (2) (Lp(a)),
hirﬁﬁdo%@te@g%&féﬁ@ﬂ% Osk R 8049 slmt)gif}ﬁt%)é caJsQF%lséﬁB)gﬂﬂmgl risk factors

connect | t ween nary eart di sease
tinghthpoeffact dtborsigendsis ipdizestha, Themdredinposigaiskfedioisaradbesity, physical

S A B O 8 e e

OOy heiredisease (GHD) anghrgh INBk-sHevetsainglasvms end tiegherapeutic ad-

%raﬁ@ag 5! %ggv&%ﬁg g%%aéc%?Lb&dl F’gé‘? %Itreo ov%ghes%ﬂélﬁheed\%&t% et al Circula-
dicab}lel 724t 1788 B0 &srS6tin et @I, ahwei\/ld:tela@atrdlov@e I9isc2: UE3-b%6 (1992);

11‘1-%&&%?@1 %@ Selis I\Fh?r%lﬁ lAljnnfgl 13‘“4:?(;20%)8)] éﬂ&ggtgro?rlcﬁ somet1mes un-

'es Wi th resp
h;aabée sﬁr@mclletmm pdadquesvend to ﬁxg: ootlupbasﬁ’alobﬂ)lyes@elb easeltmg| inan is-

gé}ngl%% &\%ﬁ?al?é %tﬂlglefs IS’N?’E%L{‘?&%X‘[ t%f rgn{}y p%ela m;/lax%chagg OES%n that a lower-

e overa
ung héplgena L]flfhdl lewi/em pigsmi rqolluaesrthe frEjzefict 6f hav-étal ihcidences of

e e- shed
Qﬁ{ﬁ@r J&éﬁ we 1Pa{é ers es %_rlﬁmams urichan (gfc? Clchego Xrn%g 81? Rli}sma LDL-C
Netel-ia @atlgnits mthfpreieftﬂdrshed Csitu (kleamdai‘yawsertrdmtonb lhécBices CHD mor-

ro onal t he reductio
LREY & Ry Pt ana @i O pifRas S SO R dypgse i propor-
(tib@abp. the heeluctiomotthk LadvariRaget aff, Arhiollegirerided.| 16887059802 (1999).
| S greater for patients with pre established CHD than
g%ﬁpadtggr?t%%ecof%ﬁgl%%g’ol%%ﬁe gr%gtlgﬁ%q?éta 1er&8 mh pre-established
ICEH\E rthengfdr REy@tpteMtatic pensemmﬁ% h;d[micﬁaiestqraltenﬂmtﬁs:cwabngl’anturrent
%H cféilnes c}?oles?%glﬁgwgv?%g%treﬁf an ﬁ}é rrgr ﬂﬁ%%%cg g}f‘é B:%'lc eél%s Wﬁg had survived a

romangrna pe FCANno!
aipeasksl imbtdh oapdtiengetuffefhg GoheatgfinafectddB orghdther atherosclerotic

R fib ,
B R e e Sat P BB o S ot v, e

HMG- Co- A reductase inhibitors such as sinvastatin and
Rrgravagtnatic asdile acidaequistrims, filgatas, nsdotindtaacit], probucol as well as

%{Aﬁég?kg@%&%&—g ﬁi%c ! aiilhﬂ rr(se gﬁ aggggéagﬁggﬁgd atorvastatin, are used
for Ig;hylcseinddﬁtthempwﬁﬂﬁ@b st st@tu[sl ﬁﬂucfeqﬂisﬁta, LIDIHC éfestively by at least

t | fihrat
Eteg i s HaghRrTaierida § srastRe or o b0 ElsNR ety In contrast
ﬁbraes&‘edﬂmerplasam:tr @lﬁérhiﬁhﬁe@ml\y’ﬂﬁht&mt b®Lver @ombmauon of a statin

A= TR b 0 BF Tk BieOT S TSRS LU B [Fllen and
sadPéiessoaf J. @dﬁhol&SE&]ﬁBBB(l%) I Bﬁﬂéaf&y afsudh alcsﬁib@natmn remains an

e T B T o B S b B profte com.

bﬁmeg bffgtiod lobetifg bEboth IDTH Aanidgliyledridée srowlipr@vide@dtHRnal clinical
Eddl tional clinjcal, benefit to as%/rrpt omati ¢ and

SRS AT P tmE eGSR oORgHe AL at i ns are wel |

tol erated at standard dosage, but reductions in

hohumhﬁs‘, efatihfih@rwell tolerated at standard dosage, but reductions in non-sterol inter-

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



medi ates in the chol esterol synthesis pathway, such as
i soprenoi ds and coenzyne Q may WO 2005/ 028427

WwWOCTHIsER2004/ 010197 -3- be associ ated with advePe®EP2004/010197
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clinical events at high doses [Davignon et al., Can.
J. Cardiol. 8:843-864 (1992); Pederson and Tobert,
Drug Safety 14:11-24 (1996)]. I's has stinulated the

dearsshidtalwith ﬁdive@l&\chhmpﬂmmmts af high dpses nDsvighat eti abhCyit]. Cardiol.

SRy BB A B S s e

inter-nediates. 5 2, 3-oxi dosqual ene: | anosterol cycl ase
(Kfﬁ@las stinmileted sanmirce furyare] davelopewenotceanpmingsghat inhibit cholesterol

A T A e

12 i}bﬂdﬂ@@alefﬂléktb&eeicﬂ&yc(ldswfi’ﬁﬂ:) a%@rmssnuhd)mmeempr@ﬁnts a unique

| tgr[ggfféﬁ b chugRhesRnal eﬁléu%g[MP a0l {QGL%}’J‘f{E‘se%é@%QE% (1997); Mark

[ al,ITeCipidOResC 3 :1148- aiﬁ 11926)] d0SE & dafwratre 80T lfarhestyl -pwophosphate, be-
no adver.se sid f

3’?%?%% e syRihigsis O 13f5r6881(%é gné gtg%lsz}rw a'?% 98 Iljxt ersd i/:ﬁar?nacalto gically active
atudes sfaheaEe thhibies FRowed hd adbierse side\/eéfecmang:bhtraﬂ do h stagin which re-

%%L %éo%rglbg%f gh)gy l]ﬂklggé Sﬂg g{ej:tﬁec?ged %}%ssrga Bx[]) I(Jjbln I%‘I‘:"fr{_e?zjwelght and liver

Gaglyd&ide coftein [Miokdral dt aDSCLl@nﬂRth&BVE! -89(1907)g. Tlnd @mpounds

LRtk dR 36%@@11%1}1{%4@8@ o GBS B SR Fgpero in

s hBelatis & Blesemubitagdes.ect, nega- 15 tive feed-back
regul at ory nechani sminvol ving the production of

Shee bR 3 ts iad* Fiooss o Bien P EMR bl S B indirect,nega-
@h;erﬁedz%ﬁiggig& ﬂyﬁggcil(aﬁﬁﬁﬂl)ﬁfolﬁﬂ@nheproehmadm of ZH(SBBEpoxychole-
e . <
Ree 5otley shalo Sinih Ry ol 1550 Bo (oaB et st flufy Bol. Chem.
31569{){9’510@@96%}95}4&&& e(tbf9914)3101 OHins. megaﬂQ M @3 Fodddossarkanini et al.,
u | un tgl to,t
oblensth e b7 ST Bl T ousi P ALy Ao Pk BERRSE Bhs 20-425
YOS BiTHid Gephtive febB bRk rﬁgiﬂytok)ﬂﬂieblhdnﬁﬁny iseffrhéahemlith thatoncept of
(R ek paat oot el W o L L R i
g%?%%%c‘g ASHH el §t|1d)1{1 ?ﬂ HW{@R e (11} i p@@?htsgbélmasswe accumulation of
epoxyc estero un 0O Dbe
%%Pr%msehmog@ewﬁeﬁ%w@ﬁe e e g’é\?‘g(]rl"éﬁ%p?t 6 BxoryHolesterol was
[fd@ROUSKd o1l ofFthe mosﬁfd@é‘nt ag@ﬁllsts oﬁﬂffkdmcﬁﬁt reckf§¥br LXR [Janowski et al.,
96: 266- 271 199?& Consi i n §1
ZzpsN %A@ﬁé Q267 1 2(@,9993 og@%pgaﬁat 24(8),25-epoxycholesterol

Db RIpkb ARkt 6f 1n%1:t1d)ﬁ of 95OYHOhesth&edd thatthé D8CENKibitors of the pre-
inhibitors of the pre- sent |nventch%)F uId al so
R

spif ipentiop cawld s dirseliepEBLIR s spches fi) chole-

%tk%lem@&aewm Léefﬂaiﬁzyé&rsmel c@ﬁﬁnﬁﬁhér{l@f &@&@te&&laqa the bile acid
consu ion" of cholesterol via_ the le acid, route

(rput)e CRsBEsiion obABAg e peiirbe Rptentieiie SHBYRE Feyprse gholesterol

%ﬁ%ﬁd ERYELS a&ﬁ&’h@l er1&¥els Weﬁmasma&a@aohll PCB'iﬁH@Bem
- enkat eswar an et al

@xéwcyb 15705, (zaemmipm iR 0 55 05 b (0. Sghtingyd Kaminsky,
IBodBBib8ki 623 D5 12CHd DT, K0hKaRLASKMstinal cholesterol absorption

[Mangelsdorf, XIIth International Symposium on Atherosclerosis, Stockholm, June 2000)].
In addition, possible cross talks between fatty acid and cholesterol metabolism mediated by
liver LXR have been hypothesized [Tobin et al., Mol. Endocrinol. 14:741-752 (2000)].



Front Biosci 6:D505-D514 (2001)], and/or inhibit
i ntestinal chol esterol absorption [Mangel sdorf, Xl lIth

wonv@roeaer onal Synposi um on At heroscl erosi s, SpoThERrzioAN10197
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June 2000)]. In addition, possible cross talks

between fatty acid and chol estejol netabolism nediated

by liver LXR have been hypot heSi zed [Tobin et a

Nbhe piEgrd coinpolindsief: fmmasmhémo@ﬁﬂand\m@mgﬂmsmt the biosyn-

Pﬂélf&%&%ﬂ%%églgréoitﬁg} ;e;{tgr e %gfsl, %ﬂ:ﬁ%ﬂﬁ@tﬁ; %Eais%qgrc% eterol levels.
t Hlesyi can dfiercfond bsuserd dh thedheapy @rrd)proahﬂlams héhymdrqﬁséerolemla hyper-
Eq}f&? ogagro?!s gﬁﬁ@% Eﬂg{ ﬁ?eta%sq}l gLr%\fﬁl Furth ?Hﬁ%e, %}7 can be used in
ore Used er apy roph axis o
hb}npeharhmf fagi/ er pleesritdp diypepses,| papasite infe Gmefgaﬂﬁohe&, oxilestatic liver
a&l?o é&% Ct‘ﬁ'ng{rs Qhéﬁﬁe?ﬁxio’rl]&r%ﬁ%%ﬁs%k erE W F# H%&Pfo%»fe&{l‘x%\’slqn and vascu-

er apy and
rﬂyn@lsmsl,ersphr ablitien,iitlize mmemstedlg'édehs fomdshatcthe cespatnds of the pre-
dﬂe}s{g{narg?ﬂécﬁloga% 150 be olf@err%? %ﬂgal *{ﬁé@@! 19%&%% Q[I%SSC Y&erancef in order to
direx aoldios prdvnn’aldrﬁutd:d dlsf;asﬁs tudhees diatekgs eElhedingpdymels of du:rmesent
t1?1 Et:I%tIOtl‘lhef!ellthlgng no%? 1m%ro¥rpcf%}par§1acc§18€&allp%é%éilﬁé Psép%?ecf"ll.osl&own
|¢a>nqrcnlmdst o treat and/or prevent reI ated di seases
such as di abetes. The conpounds of the present 10
I@nl%&t 'tﬁ&v}; r1}1 %ate tié pc&l‘i)wj erlyjc[e%ﬁgorﬁ qgé gg@f?%l{)g)' ififltrate and define
proper I'és conp S
othb ereahseg amddm;a:tcsfdhe vanwub tﬂrhmwsecbtod:kefwr[hetth@ hyeatien betkin.
forth to illustrate and define the meaning and scope
f e « b crihe [
S PR AELIR, PR MR EERSREEE, R IR cpg o v
tprefa:%xhy taxfcgrectu;ﬂommasbcmtatmg(x)f one to seven, 15
pr ef erably of one to four carbon aton(s). The term
i r
'gl}e?cglgﬁ ?fg}le PES ﬁeﬁgfs ounc}%‘ﬁ*ﬂﬁ%@aﬁrgh Tﬁ% fri’xriao?f’i‘(l,lﬂar th r'%he unbound
adie;:monrpaer af a mirogami atem iff kg. areamitehal ogen" refers to
fluorine, chlorine, bromne and iodine, wth fluorine,
oAt Iﬂehapgenb Q8 RBHAD RIELRIERMhindfad ib%hﬁeem fluorine,
ﬁ( in Na o her gr oups
r@i@mamdmommbﬂn@p@ferredt ral ght chal n monoval ent
saturated aliphatic hydrocarbon radical of one to

MR Mn @akg@ rmo%f mg’cofﬁ%ﬁ‘faﬁE)ﬁ%ﬁﬂ. SR8 gbouﬁg X8R0 GBLRRRed or

atons, nor preter one to ten car n-at ons.

|straight-ghiipimepavalsst @éuld@sl@hpb@cﬁ fb@lr@wl@msmdsﬂabof one to twenty carbon
p.ft(%l? rﬂr@@n%a@ R}((%(ﬂe td's Bclﬂ‘%al ca T:Eﬁ attc?rﬁgnm(l)r% Iadlog%ne' to %rp&?bon atoms.

gr ups,
liroamché@l gioupg Bs @sclabaglthelcnhdsmam@mdwahfé ﬂlk}’]%rwps
radi cal of one to seven carbon atons, preferably one

t [44

el @ “RREPAlLES ABhe o ﬁ%rﬁb?{iﬁlaln Sl B0 o/ Red lobranched or
|sg@@htyp]y¢m mpermyeleht alkylb; gl of pn@m %ﬁVCI‘aMbQIh @tolmskpreferably one to
four carbon atoms. This term is ﬁlrther 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 fluoro-
lower-alkyl groups are e.g. CFs, CF3CH, and (CF3),CH.



The term "fluoro-lower-alkyl"” refers to | ower-alkyl
groups which are nono- or nultiply substituted with

wohosroese; preferably with up to 6 fluorine at 8a%/EP2004/010197
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Exanpl es of fluoro 30 | ower-al kyl groups are e.g. CF3,

CF3CH2 and (CF3)2CH. WO 2005/ 028427 PCT/ EP2004/ 010197

-5- The term"cycloal kyl" refers to a nonoval ent

CHreteny Etyictatlgili refets ofa Bohovalet cabbaaliatadiie] of 3 to 10 carbon atoms,

B G, Ol oo B3] BB L GPR BB or ety

"al koxy" refers to the group R-0O, wherein R is an
alheytbrm Tikoxtyé rafiet's| towes grabig R’ -6k yWhereineR’s's ap aliile The taum "lower-alk-

- D' e I n R’ >i d | _ [{3 : - (44
i el REGS P B R -t QU e B g Wt A TRE fo -y refers to
ithe groupl RS-, wHéreintRérisrart alkyloT heotwem - Hiidedooyer-alkedgr' sefers to the group
t r oup. .-Sr,. wharein R is a lower-al kyl. The
tfgiresmgwg‘fr%éln}gmflslo’g‘fegﬁgqgr i n combi nation with other
groups, stands for a straight-chain or branched _ _
Hitdrtema fdhenyt e sloda er ooapnbisktien with othet groupsbonlsdona stpright-chain

tQ br;zrgnchg% ﬁg&&@g én f%idl}eo gh?)r%?[g%%%l ?%Oncpgl{c?l)lﬁ to 20, preferably up

preferra P car bo ms. Lower - al Ken
gpddpsrbas alding eswe poeferriddy optal & carboratonst bowemdalkenyl groups as

al kenyl s...The ) - " .
SRR VA TETUE R L R LR Ao
otrajght-shaig oabrayickéd ydrotoban sasilua pomprifing apoédfieicldnd and up to 7,

u 0 carbpn ato suc ) - propenyl . The
tpgﬁt%a'bﬁ'l lf?y r?yql[)(""‘l,r Al %’%tensbérjucﬁﬁg‘%g.%g%o&% P@h W th ot her

groups, stands for a straight-chain or branched ' _
Ritetrtama F dkynyte siode er coapnbishtien with oilpr grdgpsdstands fopa steright-chain

20, preferabl to.,15 16 carb t ,

SISt hRR kB biceRahbp el Bp BRI et 20, pigably up o

ds demaraitdas helepaefatably gy ® Ioreeflemratdmsllopweytallgnglgreups as

The term. | ower-al kynyl; refers to st rai.ght -ehaih

5o B i BRI By B obE e ik Qo4O R reers o

banighaakhit pr banthedhwelrofababtegidup compdsiogrbigpledioodsnd up to 7, pre-
ch_as .e.g. ;2-propinyl, The term"alkylene" refers to

JEby BbgRitenrrt SR Shsher et 2aroRah Sat ur at oq

al i phatic 20 hydrocarbon group of 1 to 20 carbon

atherterm Pullefl@relbdfers to b strdightodninoor tataied dimatent patefated aliphatic

bl,y up to 10 ¢ o, at.ons.. Lower - al n rQuUpPS, as
Walot oh i LRED S8 ierdy eS| B B B8P R18R, more prefer
by dpetoro"dathwer atadnb dylvwenalkyteat graips as desstibad belowalbsaiare preferred
OB RS, Fhoth e AL g Bt 35 B it
ahtunEed aliphadt hdrochvdion gadlgydfne 7o prefaralsy-1abl6ydréne 6 carbon atoms.
rou are preferred. 25 The term"al kyl ene- oxy"
REPIERE oB% ofhfaf b B e Sy e e e e 21 Kyt e,
The term "l ower-al kyl ene-oxy" refers to the group
Rhe@rm Uitlei@ieroxdy réfars do thavgeou@RY €3, ehereinTRE it @r atkylene. The term

aryl" relates,to the,phenyl_,or naphthyl, grqu

kAl RiRY tefan i B BT R CRES R e R e
substituted by 1 to 3 substituents independently

SHeaatnethrfll edatedi@ the phgnyl or naphthyl group, preferably the phenyl group, which

can optionally be substituted by 1 to 3 substituents independently selected from the group
consisting of lower-alkyl, fluoro-lower-alkyl, lower-alkenyl, lower-alkynyl, dioxo-lower-
alkylene (forming e.g. a benzodioxyl group), halogen, hydroxy, CN, CFs, NHy, N(H, lower-
alkyl), N(lower-alkyl),, aminocarbonyl, carboxy, NO,, lower-alkoxy, thio-lower-alkoxy,



consi sting of |ower-alkyl, fluoro-I|ower-alkyl,
| oner - al kenyl, | ower-al kynyl, dioxo-lower 30 al kyl ene

woORasm2eg7e. g. a benzodi oxyl group), hal ogen, REUEEX04/010197
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CN, CF3, NH2, N(H, | ovver- al kyI ), N(Ilower-al kyl) 2i

am nocar bonyl , carboxy, NO2, ger al koxy,

t hi o- I ower - al koxy, WO 2005/ 0284 7 PCT/ EP2004/ 010197

16wet @Lhm\cambhyu loaebehylcarbooylexy,dd ket dhexysmpooyly Preferred substituents

RPref enr t
gt Al e e i o g
and/ or | ower-al koxy. The term "heteroaryl” refers to
aPhesiemihéterosryl orefeds tppmirapedtic Fner arrieatbesedriegypichsan comprise 1,
12 : Pt %%t?ﬁnsgéalgﬁg ﬁiellu%%)tggﬂj g{?%@ a%'d“r%g?ﬂgr %Xlg gﬁ'ﬁ?‘ﬁdﬁﬁl’dyl pyrid-
pe;zmyﬁnpyrmﬂmybwazmm Ithlem)ﬂu 1ecm;¢91y1|, emalsz Iuyllldazelyia@@ pyirolyl. A

Il@t&@%&% o’uP yﬁ}/at(r lygstmﬁl egpea Erg%r &/ésc e(a.ueg{l{@ﬁ aﬁl\ﬁ%ctlon with

a subs ern as ear
cthaltmfm'iaoyi" with the term"aryl". The term
phar maceutically acceptable salts" enbraces salts of

or gam c gﬁ‘i}%éc%% %@é rlg (ls:%% S%%Erdgék?%ggﬁf g%mg opnds of formula
ad) withmdrgamc ano@gm;@c@g byias mdmhbncphlds ﬁb‘pb]@nalélagld nitric acid,

?sllljl?%{ru:flcc%%a CF%&%EIEHIE 283§, ' c‘f'trlcqgid%ocf écﬁid rﬁ’tﬁgg ,a&d,a&feﬂc acid, fumaric

succl ni'c aci
mytd; am@Esnit pcti@,rtmammki rpethmeaelmbemlc phxdnp@olaem@uhﬂn@nimid and the

Flr e?whm r%xﬁ%o 11TV 'o(fﬁzln?srhg \P!ré'f?r c{ m%&%os?hates citrates,

arred s are
ffonnmdtes forh;adafsob)rdrochldleées, lblyyhiolmbrrudwsdmsi raettianesulfonic acid salts.
met hanesul fonic acid salts. The term "pharnmaceutically

ec@%g b{auﬁr%%%ﬁtﬁaﬂfmmﬁﬁgﬁ§ ﬁ&é&e&ﬁbﬁces elgér e E&gﬁoﬁﬁds of for-

roups ave
cmnladf)t gciwhich biydrosp grempp bav lmagn egn*ear‘s:d\/w tlhe Gommspending esters with

Slhgl%rs %Polr g)r a%lc dac1c§sl'§?1cr:11 8 hltrla LGk Csu?p%ugtc a%lﬂ BH#%}PSH@&&Q citric acid,

FiC’acl
aforrthc aaniemabenamdi acdirceidyi lsla:ccanc wk;ld,ttalrtmacr ac¢d an¢ttanesulphonic acid, p-

h h h
B e R L e G
one enbodi nment the present |nvent|on provi des

danmme lenﬂmdnﬁerftcuhﬂpﬂeaeﬂt ,mwmtlotn parvédes 20mpoands dfformnk I, which are
nd which ar la RL (CH2) m
AR i 2 RERE [ R R b 1 Tl R e

R5, U V, W k and mare as defined above, and
phar maceutically acceptable saI ts

d_/ W\RS
phar maceut i cal I%/ accept alhe es o erlgof. O her
preferred embodi\nents re)ﬁﬁe onpourﬁjs of formul a (Ta)
(1) wherein Uu—eNa— bﬂpe\l pary

R® R

wherein R}, R%, R, R%, R®, U, V, W, k and m are as defined above, and pharmaceutically

acceptable salts and/or pharmaceutically acceptable esters thereof.
Other preferred embodiments relate to compounds of formula (I) wherein U is a lone pair.

Compounds as described above, in which R" is lower-alkyl, hydroxy-lower-alkyl or lower-
alkyl-NH-C(O)-O-lower-alkyl, are preferred, particularly lower-alkyl or hydroxy-lower-
alkyl, more particularly methyl or 2-hydroxyethyl.



25 Conpounds as descri bed above, in which R1L is
| ower - al kyl , hydroxy-I| ower-al kyl or | ower-

wablkbosloedl C(O) - O- | ower - a&yl, are preferred, PCT/EP2004/010197
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particularly |ower-al kyl or hydroxy-Ilower- alkyl, nore
particularly methyl or 2-hydr ox?/et hyl . WD 2005/ 028427

PCT/ EP2004/ 010197 -7- Ot her preterred conpounds of the

p@‘é&e ptefetrmdemrmpmunﬂs ef thie seentvihesrgion aR2thiose, wherein R?%is lower-alkyl,

rPa‘éFculaﬂ}f %\ﬁg}yl &xﬁl I éé uagl% IHom%uncks 1ﬁ§vh1ch R® is lower-alkyl,
I ﬂmnb—la'ivktyﬂkyl dir Icyprdo adleil (mealscapi’eférmnir paryichiely Kydse wiregein R is lower-

al referre articularly those wherein R3 is
1% Tﬁoﬁqwgcuqﬁbp%%?tlcul arly methyl. 5 In a further

preferred enbodi nent of the present invention, R2 and
R3 methbnpnfé&dreﬂ@némdhnexmdﬁ ¢le pzres@birmeatwri,ﬁﬁ and@?étatfdmonded to each

téer to%r%(r%%g$eéh her wi t‘% ﬁ r(]agﬁz)'br e ?%1%%%‘1%%&%&(1 and

) B ldwer-aibylened Pﬁfﬁabllyj -3R -K CHZ—I(ZHZ)QLL— mc(r@ﬂslﬁ@f&ably -(CH,),- or

O‘S{fﬁ‘fﬁé G BB o naeon el BBl nvent | or

are those, wherein Wis SO2 or 10 COOand R5 is aryl.
| Furthee bmfam@bmmipqunlas of ﬁle@mesémlabér;tiqﬂma yHose,uitsréit W eSO, or

B L Y S0P SRR i

Cower alprplafrératozen. d‘dnmraﬁd&bt;r 8’ ishbsrdiuomme‘ényhphvnyi on4-chloro-

18t ahbl
%ﬁlﬁﬂf Qgﬁ%ﬂpr gﬁgg{a C?IHP \R/Ia{efirq Ak (\)Méleeﬁerme Wera sn‘%%l%j%ﬂcf’and R’ is
fHeteroaryl, ipostedablyl Ky pyrimidényp Bldfsetwtbdl WltR&lalcgen, lower alkyl or fluoro-

igw?rr %h%ﬂ%ﬁ%&eﬁ?@%‘éy .ﬁ%ﬁoﬁ“g%gﬁlgﬁ%ﬂrﬂ ﬂb? héf&fo p?lnmlam 2-yl or 4-

prififeforedthdniednideng-ybf the present invention, k is 2
or 3, preferably 2. Fur- ther, corrpounds in which mis

thnoﬁjgﬁ afeﬁgar?ee r{ﬂﬁg {?lglgﬁ%f L#w preS?PEc n? br e eor hs- Bre’fergl])lyz Fur-
ehtg dorpotisds ifrwhii dhedhrioo &, orCZQ Hmprafésredslnctath pedpatrodsem = 0, m = 1,

wh J b | kyl - 20 :
ard Brcr il Ry ot AP omB BBt VT s e
single bond, -CH2-O or -(CH2)2-0-. Preferred.

dunheundse, Ocﬁmgem&fsails défmadiabavd, lin) w&icé Y bastngebant edower-alkylene-
fromthe

ﬂrﬁgf % c‘r’:]%ﬁlglcgfawtﬂjlos%wﬁg{nﬂy 1s§ S{Ih“lle bond, -CH,-O- or -(CH,),-O-.

[rret hyl - (4-trifl uoronethyl-benzene- sul fonyl) -am no]
TReyfetreb exmponnds qiigepdralfarmdi, (I)2fe those selected from the group consisting
t r.ans- N- Met hyl - N-{4-[ 3- (4- net hyl - pi perazi n-1-yl) - 3- oxo

6r opoxy] - cycl ohexyl }-4-tri -
ftfmrmmmamﬁmmlpmmﬂq&s -{4r Bnsthil- (4-trifluoromethyl-benzene-
(2-Di [f% | am ﬁ et1 h%lﬁgl N-. et h%/I - 2-.(1{14- [ met hyl -
( 4- tHPPUSTENEP RTC DERena-PIORIPEIYS - ani noj
-teire i Dot IoXy{d- 3€(et~1aeﬂhg*bpiperazin-1-y1)—3-oxo-propoxy]—cyclohexyl}-4—tri—

fluoromethyl-benzenesulfonamide,

trans-N-(2-Dimethylamino-ethyl)-N-methyl-2-{4-[ methyl- (4-trifluoromethyl-benzene-

sulfonyl)-amino]-cyclohexyloxy}-acetamide,
trans-N-Methyl-N-{4-[2-(4-methyl-piperazin-1-yl)-2-oxo-ethoxy]-cyclohexyl}-4-tri-

fluoromethyl-benzenesulfonamide,
trans-(4-{[(2-Dimethylamino-ethyl)-methyl-carbamoyl]-methoxy}-cyclohexyl)-methyl-

carbamic acid 4-bromo-phenyl ester,



trans- N- Met hyl - N- { 4-
[ 2- (4- met hyl - pi perazi n-1-yl)-2-0xo0- et hoxy]

woeywsletexyl }-4-tri- 30 PCT/EP2004/010197
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fl uor onet hyl - benzenesul f onam de, trans- (4-{ [
(2-Di net hyl am no- et hyl) - et hyl - gar banoy! ]
- met hoxy} - cycl ohexyl ) -nethyl - carbam c acid

At prsoldel] hBrimkthgkintine -ctWHl 2008y b 28 2moACTh &R A7y0lob ey} - methyl-

- 8-
(2- I:)|Earrr§%1§1 ﬁ(ac}gl% hlotr%ﬁ-‘smyl SRy - car banoyl ]
4ﬂna’:]sh43{dyﬂetlgdﬁ¢4mﬁug¢b)nedaﬂbymzenm%fgwﬁﬁ -@lrranq)blcyclohexanecarboxyhc acid
c n
(4-t k?fl &FE?I%%’B &’EIC—)nz 21 %PA&;)hyl ) )allm noj
tmgml—‘bhM)e’drbera-ltlhﬂnxgtrbnEt}azt—lbdnzenesulfonyl) -amino]-cyclohexanecarboxylic acid
2- d m no- et d 5t 4-
El\/ét %[h VAP B%cgpé’r?elflrﬁlﬁlw%enzgne:ul fonylr;insam noj
m:msL{@Lh éx&amh;bmm& «Ethy’db:—mht]@& cathametyhl yd:yaluham)rlmed}:yii}kx)lethyl— carb-
2 -Di net hyl t hyl
- met ﬁ%‘fc-accgqg'ém?]lj%%’égftg e>((yl net gl }}/rrgtmhglo- cgr b}/ )
amm {@eli(8-Dinedihydarainphgiop)l)-esdthyl; cattraamsd |- dycldhexylmethyl}-methyl-carb-

o Rt TR PRk car b, 70 ami o aci ¢

4t-rz§1f$L(QF{<4- [{baviytetiegdiraino-dthapendtRl{cdrbamoyl]-cyclohexyl}-ethyl)-methyl-

| a th t hyl b |
cycf%ﬁ%‘}??ﬂ Ege?'ﬁbllo?o' ﬁ%‘gyﬁyﬁq&cz\r bafna(r: aglméy !
Al (0rfa- phERtdRRY eyl [BAiSiodpabe-L-fatbor _epdjatteayly-ethyl)-methyl-

et hyl 1,4 ze car bonyl ]
cycF%h%‘i?gfl %Clcie‘fﬁbllaofo EE?IHSI/FSJ‘ ¢ar bami ¢ aci d
E‘t(ré—‘:ﬂl-@{ QS-FEiSﬂMLP)gﬁhﬁlin -258)- irfe&ﬁ?&aﬂm{o] m]ethyl} Tqyc}o}hexane;:arﬁoxyhc acid
5 rrmdin et am noj - net hy cyclo
exanécgﬁb‘?f%]?%n%éﬁhéfﬁ ‘%‘?l‘?ﬂ]l ?FB’(C%‘/?yI am no- et hyl )
- ti@shy | { 8Brefio- Jfrﬂﬁﬁhlﬂ,’l{yli methyl -amino]-methyl}-cyclohexanecarboxylic acid

et By e BtsRr B e

(t%IQL(qE{thLB?dHl Erﬁﬁ’l‘!‘ll-j vh nméthyl araifiodenethyidngelohéky]) - (4-methyl-
(5- Brono- pyrim nmet hyl - am no]

- et ytdidzgRato b bym)ethem%t hyl = 20
[t;.larfél(m{qi@ag?dhb pwm&ﬁti@n%ahyu@ﬁ@j ?ﬂethyll} -dyBohexyl)-[4-(2-hydroxy-
am n

Br onp- pyrlm } net hyl -
- et B: éﬁ&@l@#@@ﬂyﬂ Trlzﬁtha(nzmﬁydr oxy- ethyl)- [1,4]
Cﬁﬁ%e@?ﬁ{(—g Biomo- Wflﬂ%ﬁ@yl)—ttﬁéﬂﬁ a‘h’uﬁg} -ethyl}-cyclohexanecarboxylic acid

rom)prlmdln yl)-nethyl -am no

et h{A-dinestaylamincasdeirBetky aeidsci d

(t?argt(qe{tzh%bfﬂ}bﬂl%-ﬁtrnﬂid}n-z Hﬁéﬂry@—ﬁhﬂ&o &ﬁylt}fc?ﬂﬁhexyl) (4-methyl-
Br ono-pyrim di n-2-yl ) - thyI
- et h&xlv}dea}emﬂwwyrlyw@nmmw [ 1,4]

Otkﬁlée(aa{a 5>ﬁrbﬂ6€¢1ﬁﬁﬂﬂﬂ@z k- ﬁfaﬁhyg ﬁm{uzo éthyl} cyclohexyl)-[4-(2-hydroxy-

Brono-
et hyﬂinthéﬂ@h@Pynjl Ylfme(ﬂzanwa,r oxy
trans-Butyl-carbamic acid 2-[4-(4-{2-[(5-bromo-pyrimidin-2-yl)-methyl-amino]-ethyl}-

cyclohexanecarbonyl)-[1,4]diazepan-1-yl]-ethyl ester,

trans-4-{[ (5-Ethyl-pyrimidin-2-yl)-methyl-amino]-methyl}-cyclohexanecarboxylic acid
(2-dimethylamino-ethyl)-methyl-amide,

trans-(4-{[(5-Ethyl-pyrimidin-2-yl)-methyl-amino]-methyl}-cyclohexyl)-[4-(2-hydroxy-
ethyl)-[1,4]diazepan-1-yl]-methanone,

trans-(4-{2-[ (5-Ethyl-pyrimidin-2-yl)-methyl-amino]-ethyl}-cyclohexyl)- [4-(2-hydroxy-
ethyl)-[1,4]diazepan-1-yl]-methanone,



ethyl)-[1,4] diazepan-1-yl] -nethanone,
trans-Butyl-carbamc acid 2- [4-(4-{2- |

wO3edsroesm7 pyri m din-2-yl) -nethyl- am no] -et hpCYAEPID4/010197
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cycl ohexanecarbonyl )- [1, 4] diazepan-1l-yl] -ethyl
ester, trans-4-1[ (5 -Ethyl- pyr¢n1d|n 2-yl) -nmethyl-
an1no] -met hyl } - cycl ohexanecar boxylic acid

(s oy amipsot i) i L a4 et s ffpyimicin2-y)-

|
rreti% %/I}O]g%}&ﬂg]ﬁ%c@fei"’g[ gt “%yd??XSO] ethyl)- [1,4]
dlraHEeepéh{ (b-@hlpro- p’;amimahnfﬁeyl) Bethyl samsino Ath{yﬁ-cyclohexanecarboxyhc acid

L ha ?%%etg%ﬁ%ﬁin‘}&d%@Y’[%zt%?%ﬂhy%lra%’!(yametn gyl )- [1,4]

dirarsg@af- [150Hlororptrimaidin 2,y \WDe 205 md2F 4@ yl} - cyclohexyl)- (4-methyl-
PCT/ EPR004/ 010197 -9 trans- [4- (2-Hyd -ethyl) -

[1, 4F“§% ili’l)y‘Fth DODE; £ 5. [[rret(hyIHY roxy-etivl)

(tarp¥ (@pi2H { pyOhil oviodpyrirRidyd - -ylanietiy]-amét dlydthyl}-cydbladigy) (2-hydroxy-

- et , J ans- 4- -
[(5- @%3214&§F%W’Erﬁﬁélﬁ‘f’§ﬁt1}%“ﬁé1?’hy| _ ani no]
(tgatdg}(lél}Mﬁﬂliyl @h@])dﬁxep?dif- baRy(4i - fawéthyl- (4-trifluoromethyl-pyrimidin-2-yl)-

i met hyl a th -et hyl -am de, 5 trans- (4-{2-
[ ( 5- BRI ?%ﬁ lgkyﬁgqﬁﬁ¥hyl ani noj - ethyf} gycfoh
enatls)4-([: 454B@®1|ﬁy5lpyr{rmﬂ1rﬂ]l -yt @zehamino] hetiwthgalohexanecarboxylic acid
trans-

(52 RIS P sy o

a@tﬂ@% } (E)E@H)@@ﬁ)ﬂlblm 24})(rﬂeﬂhyldirﬁih)oj1 rﬁ)ébthﬁll}?cy{:lﬂlhéik]azecarboxylic acid
| az ” nane ans - t - )

di az@%g%’rﬁp—%(% d(‘ﬂle%?'? H?lﬁﬁ"teﬂv) mlc{e il !

(tﬂa'ntsﬂl! f |(Wl@*ﬁ@iyﬁﬁhdﬁy24ymrﬁéﬂh712amin)oﬂ rﬂ,&hﬁlmd?dbhexanecarboxyhc acid

E%%%%l%ﬁ%y el g B s

tfﬁffshy 6%@%?%@1&[1@@% -lrr&‘etl@;fllaﬁnnﬁyéﬂb?ll} r&Pihexanecarboxylic acid

neq )% O ot e?l!x} -)amglxg]% g%e}byly ang)jl amld

tP@fsh]y LMM& pt’@ ﬂﬁﬁ’ﬁ? hJZCylﬁ-@trﬁno Cé’tﬁ‘yk}’{t?ﬂ@héxanecarboxyhc acid

‘é% W e Syt pamt kb

‘tf@l%h}y ?}—LG)@M@Hﬁ ﬁ”ﬁfcﬁﬁ Jnhe@h}df«‘alnﬁno ]-ethyl}-cyclohexanecarboxylic acid

2-dj met hyl am no-eth rif thyl) -
gm de-l eth -(2- hydroxy—etlzylg amlno tl%ylg metiiy oarrr%de,e yh)

ttfafﬁ@&l ﬁ(é Zuilyi-pyRRA I)trﬁzztﬁylnaranﬁb )mé’fﬁﬁl'?—)é'ycl@ﬁéﬂaﬁ%ca%cikyhc acid
yl }-cycl ohexan arboxy e am

( 2- hiZdteshg-(@ttdroxyafind bpmirg) rsthxllwthxlrar%lﬁ‘we
t’cfﬁ%}esl vl fg ﬂrMﬂJ‘ 1(6151'19 HOAY- Ime@([?mamﬂb];e%g}}Laycl%ﬁb}fh%kca@Boxyhc acid

ohexane oxyl 1C’ aci
( 2- hizdibisc{2-h nqvw)e thybndmisie] -e8whymethybemjde ani de

t(tfj‘ﬁ ;Z ﬁ@ig hdélg(lgro%gx?ﬁk}gi;g&rigﬂggﬂgﬂ%nﬂhb{ @ﬁﬁrt}yéy’cmi‘éh]eca'% oxylic acid

(2-hydregy-pthybngmisp] -<dyhy m}eﬂ%ﬁwqie,am de,

trans-{4-[(2-Dimethylamino-ethyl)-methyl-carbamoyl]-cyclohexyl}-methyl-carbamic acid
4-chloro-phenyl ester,

trans-4-[(5-Bromo-pyrimidin-2-yl)-methyl-amino] -cyclohexanecarboxylic acid (2-di-
methylamino-ethyl)-methyl-amide,

trans-N-Methyl-N-[4-(4-methyl-piperazine-1-carbonyl)-cyclohexylmethyl]-4-trifluoro-
methyl-benzenesulfonamide,

trans-4-{[Methyl-(4-trifluoromethyl-benzenesulfonyl)-amino]-methyl}-cyclohexanecarb-
oxylic acid (2-dimethylamino-ethyl)-methyl-amide,



trans-4-f [ (5 -Ethyl-pyrimdin-2-yl) -methyl- am no]
-met hyl } - cycl ohexanecar boxylic acid {2- [ ethyl-

WO 200s0d84xy- et hyl ) - am no] - et hyl }-net hyl - am dePCREP2004/010197

10

15

20

2

(§)]

30

trans-4-{2- [ (5-Brorno-pyrimdin-2-yl)-nethyl-anm noj

-et hyl } - cycl ohexanecar boxylic ? id {2- [bis-

(2- hydr oxy-et hyl)-am no] -ethy § nmet hyl - am de,

tFa RO N42 ﬁﬁn{e{}@ia@ﬂh@fe@h}@le fiethyt 3 24y meﬁm ‘e Bumdrooiettel-benzene-

hy|HV@%8%$2§§§9F§gﬁ§- 0%6@5%9V%’ ? anm de,

ttfaal@-‘N {3-Dibnettét alﬂuHEIdW}ﬂ}im mettgl-Dyld) mmhﬁy(kl -teiflubearogthyl-benzene-
est g?ui)ttc])n})r(lylam1 cioh%glg}?y propl%namw?é, d 41 chl oro- phenyl
teFoRB N 42 [l BreBryRAminpyethyl)-djN dAnsthyl-Tréd il thartri rofilogromsthyl-

S Lo S o PR Al

[aﬂd(p‘ﬂmffﬁid@ﬁ’ucdﬂ'y Redep@bhanaltd arcHobey npeayichlbhecytatele kytds thereof.
-4-trifluoro- methyl-benzenesul fonam de, 35 trans-4-1

4-trifl b f
Pﬁé‘fﬂqﬁ%r}y P(rég%l]relé ﬁ%l%ﬁhﬁ%%,o&%e%{%%gr&g%;ﬂ@ 20 }ﬂjxc)se s @B OPkom the group

(Bnés &ylanrno ethyl) met hyl - am de, WD 2005/ 028427
PCT/ /O O

(g {l ?'f‘&njl -Eﬂ:ﬁ:}}y}ﬁ {é‘ anlet]{'lyl (4-trifluoromethyl-
[ rretrbeﬂzeﬁe&ultfdslryﬁj mrrmmayhe)@mppmmmmw ) -aminoj

I}y[r@fl §Ylgllﬂ19{ge 3yflhrg;pt§)1yf)§}_ponam ? yE—%—gxo [pﬁ%'qchxyﬂ -cyclohexyl}-4-

(4 trrrﬂdoy&rl@ﬂﬁ?rmze&selmamaesul g onyl) -am noj
(t;aﬁ:gf zd:{e Xypg;(wt gg%ﬁfé,?@%fn hyla?arbasm})}ﬁ? metlll\gxy} cyclohexyl)-methyl-

- 2, '\Eéiib;[fﬁfcfaxid@cl{léfo[pﬁéﬂazykst&ll trifluoronmethyl- b

enzenesul cycl ohex

ool e AT S B ey U slg e gl -methy -

and/QﬁbQHQQHﬁQﬁQMbﬁﬁthn@gﬁﬁptab|e esters thereof
Particul arly preferred c ﬁﬁgs of
orFt

(transA-ol (- BsemoRyrigdtdiog2 a@rfeﬂl @%ﬂsﬁ Flﬁ)@ansrfarboxrhc acid

10 tgzaaﬁné%h;ﬁgm%reh Jrﬁérhfroeuﬁfdlayl) N-net hyl - 3- {4-
(4-trifluoroneth

tewéh{éxrr&wrrwmweﬁa hemetiy] aReoE q\fﬁi‘lk-irrﬁrﬁmpe?%l)]-(*methﬂ-

g{an 24D erﬁ@tﬁhfﬂoné yl) 3 0Xxo0- prop oxy]
trif uoronethyl

ne,l b d
4- chF‘ﬂ?%} %&E%B%M L7 Rditone 15 car bami ¢ aci

ester, trans-(2-{4-
(tRariDk (del2hly 54l ove-Pyaitniginy:- Z-Wﬁerrr%#ryi-earwnﬁwl]} cyclohexyl)-(4-methyl-

-cyc tl?ﬂ%l@ﬁjeﬁanei %ﬁl I)leﬂlgﬁ(gl]f@,/ had
trans-(4-Methyl-[1,4]diazepan-1-y1)-(4-{2-[methyl- (4-trifluoromethyl-pyrimidin-2-yl)-
amino]-ethyl}-cyclohexyl)-methanone
and pharmaceutically acceptable salts and/or pharmaceutically acceptable esters thereof.

Compounds of formula (I) can have one or more asymmetric carbon atoms and can exist
in the form of optically pure enantiomers or as racemates. They can exist as cis- or trans-
isomers. The invention embraces all of these forms. Compounds of formula (I) which are

trans-isomers (with reference to the cyclohexyl ring) are preferred.
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carbami ¢ acid 4-chloro-phenyl ester, trans-4-1]
(5-Brono-pyrimdin-2-yl)-nmethyl- am no]

weneisigsédp7 cycl ohexanecar boxylic acid (2- PCT/EP2004/010197
di met hyl am no-ethyl) -nethyl- amide, 20 trans- (4-{2-
[ (5-Brono-pyrimdin-2-yl)-met I-anino]-ethyl}-cyclohe

xyl)-(4-methyl- [ 1,4] diazepan-1-yl)-nethanone,
It e aﬁﬁre{nated thabehBicoipo piyds Gﬁgdn&a@foydn)ﬂa—(iﬁ@hbjs invention may be

t - | oh
nrlbﬂg% dg&éﬁ%ﬁ}o Y. %TSES%S %ﬁ%‘ﬁ%‘l g’env(a}%\é%sx&l?ﬁéﬁ{e 5915 %Hé o Jonversmn
bk @b gy Syt doApdiund 2a yilvd.- et hyl - ani no]
-ethyg} cyclohexyl) (4- Eethyl 25
| aze
'&ﬁﬁ]nleaer‘rg x%gﬁop a ?g(el% tt{oaz'a.nlgrﬁgests ﬁcg%é [0S factde MBI ourlds as

d&ciibed dbove o tinytocesy Itompdses-réaqnlng acospiono{l of formula IT
-et hyl }-cycl ohexyl ) -nethanone and pharmaceutically
acceptabl e salts and/ or pharmageutically acceptable
esters thereof. OOUW@ﬂ)GﬂJ?PFﬁU|a (1) can have one
or nore asynnet®|c fjon atqﬂs and can exist 30 in (In)
the form of op pgur e enantioners or as
;ﬁcenates Th%yng%n exist as cis- or trans |soners
e inv ion embraces all, of these forns
oeteb W Ve Y, anrire e Be SigR RIS SHER SPqisieph L 1o 8 Broup OH, Cl, or
ggference to the cycl ohexyl ring) are preferred. WO
05/ 028427 PCT/ EP2004/ 010197, It _will, be
Wb |Ra€@ﬂ2)kNR &1, vheeein S uRd ‘éniﬁh@v@ﬁéﬁ‘ sigoifigeg giyep phoves

b Edgﬂé&%agl?\égfg\z/e;r%ﬂ‘g {%%ﬂl?@ouﬂiﬁgf' ﬂ‘ﬁﬁiﬂ% ?P) Aldefindicdbo08 8 a pharmaceuti-

gro atives are capabl e of

caiinaseapitable salizord or @ phvemgsgrteall Y@é@ﬁ%"\?}?desF% vivo. The
PLE 3 I%aﬂl?\eégg\%e&&g%%ou n &ﬁ{(ﬁ&%nﬁ@lafﬂ)p& Aess& ke WiRrein U is alone

manu descr’i bed above, which
paludewommdmon&mmdﬂ@eaemé}ﬂﬁ&md of formula Il 0
(CH2)m MWR5 (I'1) Y V) wherein R4, R5, V, W and m

%%Vrgﬁtspgs c?éﬁ%%ﬂ Eﬁ&v@ o@;'tﬂ@ @Ry %@%%1% in%o Qpﬁé&weutmaﬂy
) KNR3H, whe

R&epﬁabllelsh]a\aed ph@phqrgmpqiut ceccgpiglls estsh V%ifgougﬁbe conversion of a
gng) %ﬁ L% o?r?lméq{)ta{s ’H%ﬁﬁe&%@ %ﬁjeraﬁ U Qrar[yﬁ }tx{lf o @%orrespondlng

ove armaceut’i - cally accep abl e salt
amupounéMbhmnhHGQQIﬁ@aﬁﬁyﬂhcceptabIe ester, and
optionally converting a conmpound of for mul a (1) as

ﬂgglcltfg)%g of"? QSIﬁpomcgfefgﬁnHa i(I”I) @ritlhoclrh%mpound NR'R*(CH,)NR’H can be
carried out by procedures known in the art and as described in Scheme 3 (step c) orin
scheme 9 (step c) with coupling reagents such as EDCIL, HOBT, DCC, 2-chloro-1-methyl-
pyridinium iodide or BOP and a base such as Huenig’s base, NEt; or NMM in CH,Cl,,
DMEF, DMA or dioxane. Alternatively a two-step procedure might be used: treatment of
the acid (II) with oxalyl chloride in CH,Cl; in the presence of DMF, followed by reaction
with the corresponding amine NR'R?(CH,)iNR’H. A compound as defined above can be
converted to a pharmaceutically acceptable salt by procediires known in the art such asbya
treatment with a corresponding acid in a solvent like ethanol, methanol or dichloro-
methane in a temperature range of e.g. -20°C and +40°C. A compound as defined above
can be converted to an ester by treatment of a compound with a hydroxyl moiety with the
corresponding acid chloride or acid anhydride in the presence of DMAP in a solvent like
CH,Cl, or pyridine. A compound as defined above, wherein U s alone pair can be con-

verted to a compound wherein U is O by procedures known in the art such as by reaction



pair, to a correspondi ng conpound wherein Uis O A
process as defined above, w thout the optiona

woams@esi2on i nto a pharnmaceutically 15 accept abCe®&/ER2ai04/010197
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and or a pharmaceutically acceptable ester and w t hout

the conversion of a conpound of fornula (I) as

defi ned above, wherein Uis a Ione pair, to a

caith e spstvde nfhydrogrpqenekidtiees pddugt ard phihialc prhwidaide iydichloro-

f formula (1) with a

5%%%%%%%ﬁNg&H%?§$g¥§%&gagcan be carried out by
procedures known in the art and as described in Schene
ﬁh@ne@t@)n forthemreptesde hempowndssaf dprneyla () ep defingdiabage: when manu-
r §qgg 2-chl oro-1I - net hyl -
63?% I nium i 1%§§EEE%%%$£§%gia base such as Huenig's
base, NEt3 or NW in CH2A 2i or di oxane,
Mg daserihadaboye, she epnrauasls of t@é@@tﬁ @ o f@ﬁpr%entl}e‘éfa}ﬁon can be used for
t AT 9T such as hyper-
é_ﬁg%t]ez Jtr tgﬁd/ ok ?? lcasehsg)lf bisedded J\}léi‘?,?i %tey%ss%g%{t?c{e ggtﬁloo T such as hyper
viholestereemins hmbmnmgarmmomlemﬂs R )igqRess) mygoses, parasite infec-
%EAIRCAHH B0 tiR! I es t?éﬁ% {GRQ/ &eprg ALHY @F i 1rte@ cose tolerance,

uticall accepta e sal proced u ﬁ
chab@ﬁ@ aymors gn ogbymp@hfqrat@@tdqwderw Rrafegably for the treatment and/or
gﬁ%@ %ﬁpgf ﬁ’}%e?c%h %stefblénﬁ%h\dfd?t |ng efid) %E@r@%ﬁﬁ@@ Kkin and

or o- ane in a e ran
~20@lagrdsorderepaniculbnip somd net@ caetlﬂﬁe’aoe b@hﬁévermrahfebaéwe disorders.
converted to an ester by treatment of a conpound with
a%}fb %In tHRefr¥ al\%]t@atEﬂ% ph‘i%%c%ﬁﬂ@ﬂ(ébﬁ%oﬁﬁbgs comprising a com-

or i e or acl r|de in the prese in
Posioidae dteﬁmed«é)oze)amlﬁn@n@ﬁetﬁsﬁﬂﬂmwepta ecaiFiss and/ogadjuvant.
defi ned above, wherein Uis a |lone pair can be con-

dsefnbyY EHv‘écf&d&H'e%th tic actt
VREHRE hOufEOPRARE, tmgﬁ@bﬂ?‘g&acsﬂeoﬁ T B30 sy gy epeuticactive
POl tERze it dadarty7as therapetic mcfavetﬁukstanees &or thy éne@)fg@m and/or prophy-
g ﬁﬁf SE1LRLER M%E 22048 bsc @ﬁﬂ@e@r ErchMesterolemia, hyper-
oro- nethane at roomtenperature ( The

ilipeania, ianteripsalarbgs, vessilar diseases, @memasaﬁ inffgetiamsgaflptpnes, tumors

3545 H gﬂgrgz glkﬁ?lya%ive W Qrgd/ Ksﬁ‘e‘gttﬂ{e'ﬁg %ﬁﬁ/gpgfgyﬂ%a&g oflimpaired

proces I ned a descri

ehmose el ande atndrdnheat‘s,(pr)?feufolst foe thyr tweasment andden prophylasis of hyper-

b ataeat and/ or prophyl axis of
g%%%%%géﬁ%aqéf }é% §OC|ated with OSC such as hyper-

cholesterolen1a hﬁperllpen1a arteriosclerosis,
Jasoather enbedimsd, thajnyeseen reesdsiamaethad er the frspisnems and/or pro-

%2_1& ﬁs%g%ﬁeasgp%ﬁh aFJ S8 TR w %&% s&ﬁ%@ ééﬁ(ﬁes?érolemm, hyper-

gI ucose tol erance, et es, rs and
mppenap roleribelaniiy aasibodesses, nmce$eéxralbdl9yte fifectidne, gallstones, tumors

naﬁotrgﬁg%rgggﬁeﬁ{twg 81591&1%%'1 lexcﬂéf ﬁee& ent and/ or prophylaxis of impaired

ema an
I-gjltpmsquodadraxﬁmaaﬂldnéaesﬂs,l prreferedly fwaﬂwﬂreatm@n‘smdﬁe:r prophylaxis of hyper-

rly n
DO S T BT ALBE B g compound
ak defieel asbtoestd ohmpinan breiag ot agiatal.conposi ti ons conpri si ng

a com

The invention further relates to the use of compounds as defined above for the treatment
and/or prophylaxis of diseases which are associated with OSC such as hypercholesterol-
emia, hyperlipemia, arteriosclerosis, vascular diseases, mycoses, parasite infections, gall-

stones, tumors and/or hyperproliferative disorders, and/or treatment and/or prophylaxis of



pound as defined above and a pharnmaceutically

acceptabl e carrier and/or adjuvant. Further, the
wonveesan rel ates to conmpounds as defined aboveTfE®2004/010197

use as therapeutic active 15 substances, particularly

as therapeutic active substancii for the treatnent

and/ or prophy |laxis of of diseases which are

@1@1%@1% 8Ebs¥Wh 18 LBGR b b, prgpedtdnfirelid eeahent and/or prophylaxis of
fe |oscler05|s vascul ar di seases,

ﬁ?E@% ?“%ﬁk@%??%ﬁ*% BWEHFFL2- gal | st ones, tumors
and/ or hyperproliferative disorders, and/or treatnent
an d&&ihoﬁ IR Mtleand:s radited tdRAE DI cgﬂnpOﬂﬁds dsaleBnahaevaifict the prepa-

di abet preferably for the treatnent and/ar : .
SR B S B S ERCTELT P BIPA: Spsgpes which areassoc
hydasrith OSsach éﬁ}@@ﬁhﬁﬁﬁteﬁﬂ&ﬂﬂl lﬂﬁﬁﬂlpetﬂiﬁ, alrlwleﬁlﬂd:rons, vascular di-

relates to a nmethod for the treatnent

S ESaRIVE0ssHs Parasie THECtioRs (gﬁ]‘fsé?réesa mPLs %HCQ ﬁmeﬁp%&raﬁve disorders,
SHER: dRattYRR LENRL P8 RTyRhRf anphiyddetincdse pierafce and diabetes, preferably
7o ttgélfl‘%%%ge%rt 81;]'1 |SO§p ol | ar %zée_eragﬁ?ﬁe&g%gn?a% §d/of ﬁypeshpemla Such

'ﬂﬂ{&ﬁ‘daﬁ{eﬁltd cfo%;p%tsewoﬂip@aﬁdag 8efineddbeve. t r eat ment and/ or
prophyl axi s of inpaired 25 glucose tol erance and

abet es refera for,the t t ,and/
ke rppaind rioyHalD anbr BeruFCRERT B HitdReRods siven below, by the
RiYdIBS dsi PRI A th Va S e¥RSr b9 dnﬂagmfslrﬁ(ﬁho@jﬁpprqirme lra:gctﬁon conditions

conpou def.i ned above a_hunman b .0r, an
Torch m@w@vé FEAEIPRALEPS PR ONE b 1% AR ig abﬁpa&h ﬁgasfhng mae-
aplsdef bifrd c@ﬂﬁﬁ%@aﬁ]@f avlatlgblé beaiRPreparedibpmefiiodshyilagds to the

of dl %2‘? egiqeg;ypr . g ﬁ’?azr?P C' aé}Yl m%%ﬂﬁsalmownsl%ctﬁe %4,

arterloscler05|s, vascul ar dlseases mycoses, parasite
i nfections, gall- stones, tunors and/ or
hyperproliferative disorders, and/or treatnent and/or
prophyl axi s of WO 2005/ 028427 PCT/ EP2004/ 010197 - 13

i npai red gl ucose tol erance and di abetes, preferably
for the treatnent and/or prophyl axis of

hyper chol esterol em a and/ or hyperlipem a. In addition,
the invention relates to the use of conmpounds as

defi ned above for the prepa- ration of nedicanents for
the treatnment and/or prophyl axis of di seases which are
associ- 5 ated with OSC such as hyperchol esterol em a,
hyperlipem a, arteriosclerosis, vascular di seases,
mycoses, parasite infections, gallstones, tunors

and/ or hyperproliferative disorders, and/or treatnent
and/ or prophyl axis of inpaired glucose tol erance and
di abetes, preferably for the treatnent and/or
prophyl axi s of hyperchol esterol em a and/ or
hyperli pem a. Such nedicanments conprise a conpound as
defi ned above. 10 The conpounds of forrmula (1) can be
manuf actured by the nethods given bel ow, by the

nmet hods given in the exanples or by anal ogous nethods.
Appropriate reaction conditions



for the individual reaction steps are known to the

person skilled in the art. Starting nmate- rials are
wei2tdsanseommer ci al | y avail abl e or can be prepapret/Ep004/010197

met hods anal ogous to the mejfuods given below or in

t he exanpl es or by nethods known in the art. 15 WO

2005/ 028427 P%T/ EP2004/ 001@197 -14rn¥_ ON QO.Q Z cg,j
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Q 2y / 51 [a
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Scheme 2
0 O

H a L c JI
HO-(CHCN,  —— HO-(CH, )N 0 — MsO-(CHcN, O

R R R’

1 2a:R3=H 3
b[_,. 2b: R® = not H
dor mA/ \_n_u/ f _»._/ H
—_— N-(CH,)-N~ "0 —_— N-(CH,)-N HCI
o 2\, 2 2%k 1 g
d, e R R R R
4 5
Scheme 3
_Nh
R* R* R’ _
k ; _ (CHN- 05
(CH Ny =5 a o CHIN-ygs b o (CHNy re _ ¢ _ R\ \ﬁ_u_/ Q W-R
— ) I N-(CH,)-N" Vv
HO 07V HO™ Vv R R
1 2 3 4
R =1 Bu, alkyl
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© N_3130C 31 z-;0zZ:(JEZ-Z2J CAW
2005/ 028427 -21 Scheme 1 PCT/ EP2004/ 010197 The
wonepansas2ron of the starting materials for PCT/EP2004/010197
am nocycl ohexyl derivativeqgof formula (1) in which V
contai ns an oxygen is depicted in schene 1. For
conpounds with nm=0, the syn- thes:or:s starts from
t rans- 4- am nocycl ohexanol 1 which™s converted to the
Z-derivative or 5 the BOC derjvati e.g. ZC1,
Na2CG3, THF, H201 gr (BOC) 20, iPrQ 202i respec-
tively (step a).}| Lithiumalum num hydyide reduction
yi el ds trans-4-net hyl am nocycl o- hexaQol 3 which is
ei ther BOC-progpected or Z-protected o yield conpound
4 (step c) or ¢s directly transferred (step d) into

CELTEL R

net hods edescr,
cycl ohexanol d¥ ative can be treatlgd with hexa 10
met hyl di sil azane at reflex, prior<tq the introduction
of the, R5SWnoiety¥. Sul fonam des:O8Ul fonyl ati on of the
am nes i s done irmg—di oxane or CH2Cl2Z—w th Huenig's
base and a sul fons chloride rver pt at RT to yield
t he sul fonam de 5@ Carbamates: The am nes may be
reacted wth RSOO@CU Hueni g' s base i nadi oxane or
CH2C12. Alternatiwely, the chl or@forr&tes may be
prepared in situjby treatment ofORSGH, 15 with C130001
in the presence pb quinoline fol;\jowedﬂby reaction with
the amnes in th presence of Hueni 985 base.
Thi ocar bamat es: The ani nes maybe reacted wi th R50CSCl
i n di oxane. Ureasz The am nes maybe'v feact ed with

o

bel ow. |f needed‘% the ani no

i socyanate in di oXane at RT.

o, O,

CD\
o— Yo
I “

HO09, N “(*HO)

L
-
J
€
0" /gO
9 ¥O09,MEN“(*HD)

G

8
¥009,4N"(*HO)

H009,HN"“(*HO)



Thi oureas: The am nes may be reacted with
i sot hi ocyanate in dioxane at RT. 20 Ami des: The am nes
woayis@2seact ed with R50001/ Hueni g' s base i n CHRCLZiP2004/010197
R5000H - EDCI / DVAP (vi a foggmtion of the symetri cal
anhydri de, and subsequent addition of the starting
am ne at -10C to RT) or alternatiyely wth
R5CO0H/ - Huenog s base or 7%
, di oxane or {CH2Cl2 at RT. @
S may be re d with sul fcarmyl
in the prés 25 of an %excess
of trie hylamneto %leld sul fam de)5. The sul f anoyl
chlorides can be prepared from R5N|92 and T
chl oroiiugjfonlc acid azn;UCHZCIZ at 0 90 RT §0 T oved by
r eacd&ON With PC]&:Qntquene at 5 LpC.* Alter ati vel y,
the suldanoyl chlorides can be synt Si zedri et 0-
nitril® with RSNH2 @nd sul furyl chlzride at 0€%o 65C.
Het érocyl es: For the preparation of conpounds v@th
Wesi ngl e bond, RS=hgt.erocyl e two EO di fferent ¥ethods

FELTELRY

maybé enpl oyed Met hod A: The ami neS maybe reacfefl
with 2-halo- heteroaryl/N-ethyldiisopropyl am¥ie for |h
tp $ days at 80 tg 120C in DVA or zno sol vent, or

thod B (for |essoreactive conpo nds) Reactl on of

mnes with 2-ha-=g-heteroaryl /N o
&g hyl di i sopropyl anpne/ Cul or Naj 1-10 h at L&ZOC or
h m crowave hedting for 0.5 tov& hat 120-1p0C in

22 PCT/ EP2004/ 0197
si due R4 can betintroduced via
at\j on. Therefore, conpound 2 céh;u be first
ted and thenSLN-aI kyl at ed et he pr ot eot ed
unction with arn aI kyl derivgive i ®%pe
presencg of a base| & sodi um hydrfde in a spryent
1ike NN di methyl - 2& i de, THE br acetofit\il/e at
% enper gfti.es bet weend RT and 80C; af per Odeprot 5
tion< & conmpound 4 is okigined (sfep e).
BOC-{degrot ecti on (TFA, CH2CO\2) or Z-depro- tect g)_g]
(hydrogenation) followed by Yreatfent with s
RSW|deri vati ves gives conmpounds of >=the fornul ay5
(stqp f). For np0, the am nocycl okexanol derivati ves
maybe derived fromthe correspondi am nophenol ,

Az;iydr oxybenzyl ami ne, tyram ne &t
Th

4- hydr oxyphenyl ) pro ne by 10 hydrogenati on.
se derivatives convert ed toNS} he conpopnds of
la 10 as “described for 5. Schegg.2 The synthesis
i ne building blocks is depictgd/in~scheme|2. The
hydr yal kyl anmines 1 can be copverted to the
Z- prof\ect ed deri vat |:ye32a or 2p”usi ng

319

f of
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15 Et3N in CH2A 2 (step a). In the case that R3 = H
ot her R3 noieties maybe i ntroduced via alkyl ation.

wohers@hene, conpound 2a can be first O protect edT/Ee2@4/010197

with AcC in CH2A 2i pyridine) and then N-al kyl ated
with an al kyl derivative in the presence of a base

i ke sodiumhydride in a solvent |ike
$ehengilnet hyl f or mani de, THE or acetonitrile at tenpera-
tures between RT and 80C and O deprotected to give

'@Hl H&ﬁugﬁ lo@ ﬁ{eg&rﬁﬁ% HME&MICSFM ﬁﬁir@@ydmgdétylr&trivaﬂi]\es of formula (I) in
sulrony chlioride an pyrirailn I N step C), anf _
vhishtheatains an peygepisdapisted 18 sehepie Jaﬁoa WW&ORE&F@# A9, the syn
%{egg Serté RB’EPHg‘IEjs—éLa{rgﬁ&ﬂdg%exahﬁl I WECE as@nlvbaed f3lthe Z-derivative or

ydr o en.t e desirea residuy troqu -
BB QEFOYRLNE .2 L b AT 06 Tﬁﬁ%ﬂz@é‘ Boosb &é ,E’?gféyﬂz’ respecs
ﬁxﬁe@f ﬁsgé?{: ag iéiﬂ%ihﬁeal&}ﬁ}mlﬁﬂ hi@hd ARt AR dS @58-4 shapylahinocyclo-

S

at the reaction _was perforned with

hexianel NHRED Roeither RRIGe Ararectes Ry ZrPT Piocteb i He CSHlP@é‘Pa 2 (step ) or is
i ' g one of the method
g%fc\?l(%ﬁ{aé@{e?rﬁé%sf:&g@)ofrﬁ??v{éh%%f‘é%i%a TOW RleBvatNRBH, dshg one of the methods

o the corresponding ,
Hgsctrioctadldoy ) If deadied.thi wminocpdphespaekdesivaisre s b stmtsdavith hexa-
CAN PRBEINS | RltioN et di ¢
e e A
Falformonipes Suléonylationtf tie #ainghid drge m@ow@fﬂzﬁ@ggh Huenig’s
t her .t o f-or r.40 th ' rom
BRSh SRR P BB, ES Nt b on
aaibaaaldsyThe Dapreotray b oracledi@lith R°QTOCH Haepig s3psainalioxane or

2)..follo by .cyel i [ 5
G A e A SH G D S BRI N o SLRent ot O
fvirhi Tl @O Bllinnhy peesemend duinetindipllaivey batdashompith the amines in the
reactiv?gﬁlk.L derivative, if necessary in the
BESFBH n%?%?@%ted form (step e). Scheme 3 WD
70054038k RE: PR ERE0MY 02 0bord Wit RIRCSHnin déxese.of

s e

nds of formula (I.) ...n_whi 1

et Lo Ry Peners st dapodieifte tybne st KT,
TH ey Thohinmeannlay Be rdavetivith idothanybmte incdioxmeshBér

hase anster condi- tion ; s . 5 :
Batar Shareyrs g et it RGOp e ese i CRECly RCOOH
EBCNHARP (ve: fpiahton efthe syrRmetichbrratiideland subsequent addition of the

reparatjon via the.iln sit .at i ' )
giagtgqgﬁn@_ne e} 'olrﬂg(t: ﬁ%ﬁEB el'o;‘i;eég%g% Iex{qgl ﬁdcébﬁ/ ERICS/ DVIAP or R°COOH/
%e?sgml Xy 84 N%(/IMfﬂE]D@HEI@]ﬂCind)MF_k?iloxaﬁ @rGHi@eat RT.
triflates mayhe fornmed with .trifluoropethane
Seliymiiet 12 BB B BT BRI oL 3 GF i Tn fhe presence
bLPES BcREsDf tﬂi&ﬁ{{"lafrﬁl@&ﬂogﬁd&\féﬁlfﬁnﬁﬂé Bhirite slilfainioll chlorides can be prepared

pyri di

2,6-di-tert-huty ri.dine.a ase, | Ltrpomet.hane .
L e g oo a bt BT
%?bggt%gﬁléﬁé?%t ?Fg.gﬂ@e]‘iﬁ%’cﬂfely, ‘El:ﬁ;sﬁlﬂlﬁdﬂ&hldrﬁieh canhbe synthesized in aceto-

5:5075- 1994 ep,a). ln case that V =
@@FME]RBQNH@ aﬁ@ﬁ‘ﬂ@r@ﬁi’ﬁmeéw é:%égilg be either nono-

etk FbAthe Prapakdtbnl dftchhpBlnds with W=single bond, R’=heterocyle two
S ontRTethedy ey B EHELDE Mt b Gt L BB G Festted with 2-halo-
G fel- YAVIN AR AL B r PyRoiBE P 1hdo 599l t6 1209CineBMEY or no solvent,

respectively. . .
or I\Eethod 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 heating for 0.5 to
6 h at 120-150°C in DMA.
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Saponi fication of the ester 2 using standard
conditions e.g. LiOHor NaOH in EtOH, MOH or THE for

woOheosakéal esters or TFA or HC in THF, ether esCTER201A10197

for tert butyl 15 esters givgégthe acid 3 (step b).
Treatment of the acid 3 with PQ(CHQ)kNRSH and

| j
SRR LBl RS EE R R TP sy coppena 2 o
B&IERt BSplddRfddhngl thasmam;&&tad @fthﬂwmae&:&mfunm widkyan alkyl

oéré\gégéfngt%ﬁp@%\ég%@ ILAY(F Fé%‘?%%tr@% %!11 % é&g%r\#g ‘k%tl\?ﬁ <%1H1ethy1-
R?ifﬁia}ihdé: Uiy bld&etdﬁltﬁﬂ'&éﬁl&npaaﬁulﬂ& hetesaRBand SO after O-deprotec-

oot e ot e S BB LEPRR LRy 2o

E@MQ@ h}’@i?gge&hﬁ&q)&%ﬂ&ﬁ&mw hedmborwitlo Rpvude ivatives gioheompounds of
the case that R' is hydrogen the desired

ﬂ%gbﬁﬂghﬁ’“ﬁﬁﬁbe i ntroduced by al kylation with a
ESARBDY e %hhﬂ&cygl%hé)&éﬁbl J&8ivatifes i ARSRENY] frBnd the corresponding

appro riate protected form In. th hat .th
PTGk T O BT, PO - RO R WppogKamine by

g& Q{) atibn R?hé%@ AL Ry A& BB EEonBItE] 1 thBémpaindofiferndida 10 as
%@ NaBH4 in solvents like THE or MeCH to
dtmrlbcﬂr §pond| n

g hydroxyal kyl derivatives. In the

case that R is an hydroxyal kyl noiety, the conmpound
e treated with alkyl iso- cyanate in CH2Cl2 at
nperat ures between 0C and RT to_ yield the d

Il"hws}mihd:sissydf andipe Igdingdlogeds depigigd 1@@}1@1@5@, @]ée? ﬁys(gopfalkyl amines 1
u%n e co.Fégte?% &)éﬁlﬁ gllgl%gécﬂs@éi%lvﬁ% Zal¥r b %ﬁg%n@l&ﬂyﬁ%rmate and

roup

E%ngﬁﬂﬁb btepl a) Imethh azn;o rcham@ =viilt ﬁhadR @np@iﬂeszm@v Bejggroduced via
§
ta@(yelﬁﬁ U]%hef p?%rf:l ur 2 (kelsl? ¢ ;Hi p%&?%}%g @'? g?fl\k/@élgn CHCL,

p’;ﬂﬁdmeparlﬁklhbﬂt\balRﬂWedemﬂvm alkd dArlvatfve m@dmesqnﬁ@of abase like

ﬁ@gﬁ%ﬁ?ﬁg ?r)g ? F ggea{ﬁ Iiﬁ{V?]t %ﬁll}lfgﬁn%r%ﬁi%t “?ﬁflf oWaE&omtnle at tempera-
mfez/: baweetn R ag«?il SO‘KéarRBWdagr@egted ml@@mmm?ib (sgep b). Mesylation
t
g\g,%trﬂ piLe %1%:([) gﬁl (%: gﬁ Lyl 18nre ng gﬁ-f'gl A a{%’:ﬁv\? 5#? ?re&t%?ent oflthe
%&G}él?;vfte?) V&ttm@i @mhga’NR](RZH }@Mﬁs‘ ccm‘chyiﬁﬁln%(st@dﬁeheth#lcase that R™ is
Ny ohexa
b T RS ELROM  AER Y SIS RII ot o
frriE"E:t'i%t {fgl@ce(sﬁrg mdt@lt@ﬁ Proplriath pr lb'lﬂét:tﬂtdf@igle (steppe)h hn‘die case that the reaction
an |
L s sk Rt B 4 gy ot i

dek by AadLY&l tysd. gmz@m in Fbl@erets lig¢ THAFios MEIHde pliotaodsponding
transferred into t

R T gt o L6F 5 GHEP G PR AEAD 16 “UeieH iy drogenation
REEVPDESh %ciHRMEOPPSURO HHd Jiel8 eed®irdd amines 5 (step ). For compounds
in which R? and R? are bonded to each other to form a ring, these can be synthezised from
derivatives 3 in which R® is a BOC-protected aminoalkyl. Deprotection (HCl in dioxane or
TFA, CH,CL,) followed by cyclization to compound 4 (step d). In the case that RY is hydro-
gen, the desired residue R’ may be introduced by alkylation with a reactive alkyl derivative,

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

Scheme 3



(step d). Saponification of 4 using standard
conditions e.g. LiOHor NaOH in EtOH, 10 MeOH or THE

woaoosioben2al kyl esters or TFA or HCL in THE, et ReT/E®R2004/010197
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CH2C12 for tert butyl esters _gives the acid 5 (step
e) Reduction of the ester 3 or 4 with lithium

n hydr i de I
e
aIChlemyﬁl eT 73 a(xmheftyg))hemhb]eimamme]] ¢an bettmtegll wheley gbaw transfer condi-

maybe .prepar d t \\é b-
dEril G o elomgH ot A0A FrbRE R SUFS WepBE nhuSOs to vild
Ldsf el oﬂtéyﬁ%elw tHel P arMEGA iR ihelihsitu fo@h dr@te@ @riBde is possible. From the

treat ment  wit
NoBreshametityd-Hyy dn@xﬂcylcmbbnshynﬂraﬂcyﬂl psberis tee wiflates BED@Ibedprmed with

i T in C{EQC]-%Hng ]é%darh[%/{ %g]ﬁi‘?fé% ?ﬁgg{dlutlehm 2C1; at 0°C. These are

ttham seaetéd Rethhiléchal Demet e di-eyebatyipyyidjnens b basoin MifRdnwethane at

2 can b d 20 f Ls- or .
(EAfide Attt UGNy 2 BPerbRERS R RbI end Pasaer Terhedron Lett
:%F £307 Bl-ﬂ)tﬂi (E?EH lr(SttLE aJ. LLEHFG SIS :O([)CE§C@2R2121£ 26Qhylbye moiety can
reatnent w I alu

R BPUPaRO bt dieth 46 Hane ey (it S ie jodomethane in

IR hel 7y T @b WeRIthe @Q@f@pl%nlcsafcmsteaﬂerﬁd‘ﬂivé od tigd ® Pamethyl-2-
of a tert C{zﬁut oxycar honyl protective function by

tRreBORSRCId st IGFPGF'%Y@@Y but yl - di carbonate in
@bBﬁiﬁ@Mdﬂ 6BLOY: A 1ign LRIMREN corkifond:. RIOBI 0+@%a0H in EtOH,

%JCQSTI@F &rd@@@lkil&g/g)ﬁﬁérﬁf&qoq\&gﬂ }nci:/ﬁﬁf eglgeraqrc(?lﬁgﬂ for tert butyl

te%fe}s @v@s%w b@m@ by ﬁ?&a%ﬁ%ﬁ@oﬁm 2Qd b A NRIRACHD), BIRH and
al k hal i de in the_presence se |ike sodium

w;w@ph@@rqag\erés sshweRDOL; OB 4, MC& ﬁéi?lﬁvpflom?ﬁlm l-gpayridmgm iodide or
BoPRGRY QBT h&?a@i{uérﬁgﬁ rﬁE’dro@Nl‘QM iween, T g, BOA or dioxane

to introduce substitu R4; Cafter 0 deprotectlonth
abyes eumde B Al‘@r@ﬁﬁwg]qy@éwo(sgmoggduregﬁgﬁ@qdlsgi jteeatment of the acid 3

5&’?&?? ﬁ)gagﬁ Q&jc%uig)fﬂ @H%@p 1f1 Ohd SHEsehPL b dmnﬁﬂl%qreﬁ 'Bg reaction with the

rn condi tions

mmspcmei/img mmhw& BF(deh)d%R tHF i Hintepgssargrihpeesidies ﬁ and R® may be
1?8('1 2@%&%‘% for Z(?ﬁé&ﬁléi;ﬂsr n( sthéifle ?)In Hh l:aSSe %ﬂgpxgﬁycﬁogen the

€ OXI I'red carboxylic aci
uk:snngi ESldue Rbtdae i imbr¢duckd by hilkpletide withdrrgaasive sbkl derivative, if
% ary t1n {}}%da%%gﬂptr%;ce%&&ttﬁlﬂrfgrrgl;llélqgg(ré e }f?%‘rta]ﬁ% ?eggtmn s performed
MﬂSé@%ﬂ@NHRSR@@T WERhOﬁMr@l@i@ccpxmn @n3steamofrsy this can be re-

W SB nmosrc]) vea%sqf&e Y$ig I{/Igbplet%ltHEr]:&Jréslpbn%nérhgdroxyalkyl

m’” “iet aperrodate rn-a
oierﬁéﬂvfés wat er and acetonltrlle to give acid 5 (step

?I%iépfs gasa ngﬁt B! }sr?gf}w foxya ]I?cg %;E(Yg!rérhe L arhounlﬁn:ily 1?1 trea]tTd with alkyl iso-
-dyeiiiafioCH,El, 2t ﬂempyafaepas betwfeem MG el RO to gspothd idagjred lower-alkyl-

l}\n‘f’[ 8%’(51{ BX%%}_%I (@fwa ‘I;eexane derivative 1 by treat-

If R®°W in 4 is a protecting moiety this can be cleaved using TFA in CH,Cl, for BOC-groups
or by hydrogenation in methanol/HCI 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 aminocyclohexane derivative can be treated

with hexamethyldisilazane at reflux, prior to the introduction of the R°W-moiety.
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ment with one equivalent of n-butyl lithiumin
tetrahydrofuran at -78C foll owed by one equival ent of

woeods/be2y| - di met hyl -chl orosil ane at -65C t o RPCTAP2@®4/010197

a). Mesylation of [4-

(tert- butyl di met hyl - S|Ianylox§ﬁethyl) cycl ohexyl ]

net hanol (met hanesul f on ride
SRR richang dadoe Lheevh e&ﬁp#ﬂ@fﬁtﬂ@éﬂﬁ&f iR gith m>=0
6R4 ves pRaKibag d Beidenaikylehe 10 ovate, which is treated
with sodium cyanide in N, N-dinethylformamde at 80C to
glve t he cyano conpound 3 (step b). Direct reduction

fhempgd cyano conpound 3 e.g. by hydro- genation with a

Ll Bk fattRinyBdmind- mlbﬁb)&nﬁ&hfb@ﬁ@lhc z(c&i Uis donvextddito the derivative

formati on fron1CHC1 ives, t

8 bd’éﬁ’qeb EERHER 451858 fl]elﬁn(?g%,zo arﬁé)i fIP @f—ﬁa sﬁép a) and this is
N ARAHyRREY allkyh atfdrf &ﬁn%ﬂo‘dﬁrﬂ hyd©dd adild Bébctdﬁe&ﬁ{yb deristagive (step b).
in dichloronethane in t f trieth

e e & e P PR Bt By BPFRSTR it e dedifed RW-
'g]{igeltﬁfg ANk g lj)% theeRethBas &’ésc%é@ﬁ%@%@@dﬁ fihcoPeitd 3 in scheme 1

can be N-al Kyl ated at_the
e dhuepry Biarbamng L it stealsrdaiiio 42 PO NAQH 1 BIOE,
?}Jlé(}y é}lgqlﬂlgﬁr ik e&El?%@ N8 Q1@ iRager, et o8 08, for tert butyl

a sol vent ke N, N di met hyl’f or mani de or
aSEﬁqu$ﬁhd%ﬂ¢ﬁ %@m@eratures between RT and 80C to

ehu&gol'ﬁc(% tﬁé"? ‘?fér 3t &Q{U\fﬁh Bﬁu A1 GhMesn hgciljicfer i8SL€ alcohol 6 (step f).

eavage o at e, prlnary rox
(Sw&noomdatﬁ)r( (Sﬁthp aleghol Blgevep thermxrgcspgnﬂmg(glddmdp g L(ﬁ:gp g). Alternatively,

ARy B e e G e SR e sERUEE ROANAS or 4 (saponifi-

%Elth@{ bfibe estéiﬂ s OS1bF NxOHieintBtO#1, e @ifiond Hih followed by treatment

e b %aanat?%ﬁvc{reoﬁ%@ﬁlﬁgEvslr%%lﬂe%ﬁ%@ﬁﬂ G g Qe kT

@nd redudtiBe by lithidnl diymitino by diéddyidp &).e,  sodi um

nmet aperiodate in a mxture of CCl4, water and

3 onﬁtrlle Alternatively, the oxi 25 dation of

Gﬁﬁﬁ d 6 can be acconplished in on step u5|ng

18- l'tﬁl"ifallzhm(@AﬂléthylﬁlIMuﬁfmeihyl -cyalptiest emetindioliR* = Me) 2 can be obtained

g@g{?gﬁr %)1? ’q%artge@%}rl] Qﬂa %}e%(ologg)ﬁféﬂéthmﬁ%ggbeaﬁ%m ?ag tert- butyl ester 1
USQSI 54@ 978k VE g, m§%9} Ey &g&tﬁ&ﬁi/g?ﬁt?mﬁbﬁaﬁeddﬁﬁmumﬂiydﬂée in tetra-
@5@?@%@@%%341? ﬁ:ﬁa‘%@ ﬁ%}"ﬁ‘jtlrelljnégmly% %g}lggﬁgfihydroﬁlran (Scheme 5, step
41) (1At ah AR NEF a&%ﬂéﬂu}&@rlﬁiﬂﬁbn lh l@t&:@ﬂlve fugctlon by ttreatment with di-tert-
am nopro enz 0] e
2 (hprons vl venal s eorl by oyl ggenaton (1 houna
AR Lavily B %xblt) (%rtﬁﬁ&ﬂ%ﬂﬁl A15b 4 &3 ormreRichan@ditherd Nealkylated at the
rre

presence 0 yl am ne tep b)_ fol
aﬂﬁ;}:@wcméarbﬂwl pyPtiectedaminp éaneﬁ%wgh aﬁ@hlwﬁﬁg canle 3 pxsgence of a base
?i(ﬂflﬁ‘lcﬁ 1d% R E&W&tﬁké 8§ lqulﬁl)ethyﬁ@ﬁﬁ%m 4’1—1}’%} a&onitrile at tem-

rimary tert-butoxycar
memtercs Bt Ra‘ afndr&@ minsiodicagyb stitegntsia) aHige Q Aegmggection the

coglép\/@né 942 éfggﬁég Kstggg e A:%ﬁﬁg Q4 Qljogécﬁ.l@ﬁ? B&@iZH t&the correspond-

e SO sol vent
I\\hg\hldehtmitemhyfmnmg Gwenr caaditians: oxalyl chloride/dimethylsulfoxide/triethyl-

amine in dichloromethane, —78°C to RT (step d). This aldehyde 4 can be oxidized to the
desired carboxylic acid 5 using e.g. ruthenium (III) chlorideshydrate, sodium metaper-

jodate in a mixture of CCly, water and acetonitrile. Alternatively, the oxidation of com-
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nitrile at tenperatures between RT and 80C to
i ntroduce substituents R4 and gives, after basic

wohemwagee7of the acetate, the primary hydroxy eommeed010197

5 (step d). The primry hydroxg conmpound 5 can be
oxi di zed subsequently to the cé responding al dehyde 6
by 5 usin Swern condi tions

phted P qay gqa @ﬁgpmpﬂlghﬂdﬂ% PPeEER Piiag ﬁ@tﬁx a’u (L) C]a]PElﬂF gy%rate, sodium
nte eﬁﬁﬁ%date ZI?Q Rl of StIE Rvadr anficsoaltHRNY darebcrlm(step ).

zed to t e desired carboxylic acid using e.dg.
ruthenium (111) chloride-hydrate, sodi um netaperi odate
¢hemed xt ure of CCl4i water and acetonitrile.
Al E&%H@té g 'oygahm &éftcﬁ&ylcﬂlnﬁfhy@@ﬂﬁi@%&}nﬁt}@wﬂcﬁhhexyl ]-methanol

accom pfiIs on step u3|n ruth 1)
2 pnep@r@dﬁmn ate@orrgmn@mgﬁ@q- OKHA4 qyﬁ oheygrig dggjvative 1 by treat-

E‘Aé{h? wg{h)o%%ghw\éﬁhe&f é@ﬁ%ﬁlﬁﬂ id feltlaBydr@figthN 8t a08°d fgﬂowed by one

escrlbes t he é thes s . of

pqmealemtaafsermb@e&me@m fldproglanest k6B C togt ¥ lation of [4-
Et%%rs%%tg 1?19 thol #1%@%}%%3 E}it%&%é%%lﬂ‘-@ﬁétﬁ%%l QXmethanlesulfonyl chloride

ion o 4-am no- phen
i Highlloooaybidany hlahirmélqurymam Ord 0%4p) gives the corresponding methanesulf-

imgt% @E{‘éﬁ Y RRENHA) p(((ﬁﬁ)ﬁﬁl (ﬁg‘i’uﬁg il §8¢- d%%@lgﬂférrﬁ&‘rﬁﬂ@%t 40°C to give

converted t profected erivative

Qé; I\géna@mpmd:fmw Dmazn)edv(t@toeuppféble CYaRP GaEPER €1 D hydro-
{
SRS t}b %’Pﬁ%ﬁlgg}hﬁ%&ﬁ%% I Acpdlpﬁlreklglnﬂﬁ(ee]gs éijcu foEﬁ?h&@fr)Jm CHCl; in

ori Ives Keton
WQHY gllveaﬂhb ipeimnany Ohdc(pmteht@& ymgmeh@f (syem ¢)- reatment of the amino-alcohol

gqﬁg%gﬁ{] 316&351'3 tgf;‘% Lor %tg grh é‘ L{Z)ﬁ gg:%ﬁg Srftfﬁte %?%Eﬁlﬁof triethylamine

Folldweds dckttadrbgy ﬂnd)é artchleyrrcblsa nhwhchlerqnme&thmtﬂ gvfattht’c hrmotected com-

%&g‘gg ngtpg S h aluéltd%?%agénl}ﬁ ta.ﬁ N%Helé Wﬂ%%ﬂ@'mlbutoxycarbonyl pro-

rt&fcéd@imn()%ﬁ&wil)wﬂh ¥ie slkal idély tethe pr&hﬂcaﬁftadﬁsaa]hk&besbgi@m hydride in

e En i S e SRR FNEE Py frven KT e

\ggi@{d 1}5%@?c§%1%@t1@}nts B s @N&f aﬁddéh@ic 8cYeaVaga of theeretbte, the primary
verte 0] € pure_frans-a t
RSO0 cPmPRARS A (TERE: El% PERay HYCQ@@E&W%M%W& 6 G Bridiged sub-

qeuteﬂﬁ& P(Uﬂﬁ ch@Eb%hﬁir%eﬂWéﬁ?d§7 8% usiag elgl Heetni dnditens: oxalyl chloride/-
VI O schenes g ves I

alndetba}sb](ﬁwydq:/ trietylgmineds gg@%qrggeghra%%g%ggé ?l{stgg %e%ls aldehyde 7
%an bO6xA¥Al tﬂ@ﬁie%e&?ec?&f@ﬁ@h@ﬁ@ﬂ 094RS elcS retBphiahedIl) Blbridechydrate,

nmpounds with nme=0 nthesis starts fr ﬂ
4941191’11 migtapesigde bmqlgapxture of Cly, water and acetomtrlle ternatively, the oxi-

1%% gc%‘hp@%/rfd @%r 5 Es?ﬁl)é% lﬁﬂ 8%_ ?:‘,%1’ dhs CHg rrhtheﬁﬁ{rﬂl VIET) thloride -

hydape codinti metapbyottateerramBouLeiof ﬁ;Chf, marem@é aﬁgiomtrﬂe to give acid 8.
treatnEnt with RSWderivatives using one of the
?; descri bed pre- viously gives conpounds of the
ornu a 2 (step a,b). The acid noiety can be treated
\Schdme hdxmn‘etahwﬂtdnrmtmamm@toaimmet)rCthepﬁtnecﬁerWéU‘feﬁé -7. Compounds 2

In'rlgyrbOd ecfltvleg ?ro e Izgrre nHBlgqlt- é’am1%1%8-8@/b9§§1ﬂ%0hcﬁ,7 4-(2-amino-
ethyl)benzyl alcohol, 4-(3-aminopropyl)benzyl alcohol by hydrogenation (step a). Treat-
ment of the amino-alcohol 2 first with di-tert-butyl-dicarbonate in dichloromethane in the
presence of triethylamine (step b) followed by acetic anhydride and pyridine in dichloro-
methane gives the di-protected compound 4 (step c). Compound 4 can be N-alkylated at
the primary tert-butoxycarbonyl protected amino function with an alkyl halide in the pre-



PCT/ EP2004/ 010197 Conpound 2 is converted to the am de
3 (step ¢) by treatnent with NR R2(CH2) kNR3H and

woawplnesg7r eagent s such as EDCI, HOBT, DCC, PCT/EP2004/010197
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2-chloro-I-nethyl-pyridiniumiqdide or BOP and a base
such as Huenlg S base NEt 3, N¥M'in CH2Cl2, DMF, DVA

R T R g i S

Gtk 1 dtQ@mb&aﬁtf&ﬁ;egwéd’m RTl @ncpw@eta cetroduddvBhstitadrtoReahdugives, after
reaction wt the correspon ani ne
krRoleTagy RNRSPECiHth: 5 paschyfar R HfsEpet- Theprimary

q’ﬁr&td&& dofn! gshg&lg B b&@ﬁdﬁ@d sutREqudile &dﬂi&)toﬁtebmdd&tg addhehyde 6 by
are

ctive al kyl riva
aqg@g S Puera COpdﬁtO@étcg(alyf ghl%léq %@q@lgﬁ% %ﬁtﬁ{eﬁ}y@me in dichloro-
rn?&ﬁéﬂ 9 n78“%2co RE (LB AT d1RciBde @rﬂaﬁ] Be BH&ZBZ to the de‘é‘iﬁd:cb&arboxyhc

contains an ester S can

ﬂé@ﬂc@mmg autheniyapidil ichlogisrsiTade 0 1PP1<@“FRFH°%%31} g pyixture of
£ asg‘;\%hefr%ﬁg,%géjtbﬂﬁnﬂg%gft%éf@em thedsidat@hi 0f@8mpbiind BRan be accom-

moi ety, the conpound

dr oxyal
myhddentome;mped;mcg lﬂllﬁh@lllll@l(ﬁl or@fatﬁfggzgeﬂ sqdinp @Fiap&podate in a mix-

I ovver a§er%§@%§e§5§m%ﬁl @@mgWBL ep?v;?svgey red

Al ter nat|vel y, the sequence of steps can be inverted,
&hdneﬁ»orrmtl on prior to introduction 15 of the

I ! eg desc\r% t?i% %Hﬁ%sm': (ﬁ{gu Qxh %{de'h le'&ﬂl&t %bl&éﬁ%_ Optionally R*

eS|S S see SC
fsﬁbstmﬁtfeﬂ aycld)ladxam)i)l is Resletsizod b]z)hydtroggmaﬁlog of the correspondmg 4-amino-

quon | oride
¢ elé& %% %1 F%ge,?g%mé% A esL gdpa%%ﬁﬂ%pylamme see also
elidmenB)s Ahfina aﬁssconmkntahtorthg/Nb}aotercmit-éeilww¢12 $ogliZth NaCOs/THE/-

g@gg’%B %ﬁﬂéﬁt%w@@ﬁ%&?&@ gg-tg ‘%I){ipq]?é/r%cﬁhgl 0 radlcal) and

GoaReVRED o'ihl&rité‘lg@ksﬂ&ltbr(e-?;?(&@ptb() W'ﬁtllgmeiﬁﬁﬁ)l vgth/(esethbpefmethyl)tn-

dq“hgg'lzg oP S%Jg% enggg @%g&ﬂ%%?aﬁblﬁgﬁxla% )Zu?glaf ?ase g%/es enolether 5
Btep &) O RIyd1 ahedifsainenheteidas isqdaiibleiantits sthget (with Rifhalo-

14a wat er _and acetanitrile
eIV n BN PVHS Hartaitiiseanagens st Lidac G if et refhux
gzgt%g Ih gﬁigs ﬂﬂ&y& '6°P§é &fruﬁ@ ﬁlﬁﬂ?fd% 60a€d as@ﬁnEﬁ’ﬂxture) can be isomerised
gation, dehyde 7 (see sche

pmelruamlﬁtq—@léuchﬁ_\mé é@@fl@@} prrosylfiterip yagst/ ngep e) Bisulfite adduct 7
C%fll fhen Wb B edd 10ghE ghreqmm Gace Wath®queQeh NICO; in water/TBME

ate I n ethan ive'the unsaturated e

8(si(ep e Redyctionhe mé@améﬂwvés trens-gldelydefascls aé“ fhg previous
|
scﬁergestgove§ "?P?ec r?efs%&?(f{ﬁg Ql:(lT)}?oq hﬂﬁncﬁﬁofﬁfcqgﬂ té@E‘iﬁ'@dﬁQIZP 0

e ester
NaC]—||n EtC]—| MeOH or THF) to give aC|d 6 (steps g, h).
/Schelrn69rray be con 30 verted to conpound 3 as descri bed

%%\é@ r:ées%‘l‘:tgg r@iﬂges{é)cﬁf c&iBbn %gﬁbeé gs d&l&éedr) ggg%dgﬁﬁmﬁnds with m>=0, the
adlydehesikytabets ﬁfona&htdjebutcsmae il tammqaﬂlﬁﬁrémlq)}mx@g@ﬁ@rh@xyhc acid deri-
tV% ive P(scflmme ti} %5] BAE! %e{)fotgcttllaxl(?ﬁkn@ﬁ[ @) or Z—-deprotection (hydrogena-
tion) followed by treatment with R°W-derivatives using one of the methods described pre-
viously gives compounds of the formula 2 (step a,b). The acid moiety can be treated with

hexamethyldisilazane at reflux prior to the introduction of the R°W-moiety.



CH2C12 at 0C to RT to yield 2,2-dibrono-vinyl
derivative 9 (step i). Rearrangenent with n-BuLi (ca

wa 260528427 hexane) in THF at -78C, foll owed by pea@P2®mm010197
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wi th fornmal dehyde WO 2005/ 028427 - 28=
PCT/ EP2004/ 010197 (-78C to RT)2%ives the propar gyl

al cohol 10 (1=0) [step k, follow n conditiQ
despprithed is qqmvwﬁq: todhe amgdes) (step ¥ %trﬁ,atn@pé SNRle CH,)NR*H

61d gzﬁﬁ?g réa er{t% ?\%?) s E?Agj_ ?ji%fg(])j)@c @Lchloﬂ)—l Ghanyl-fHeidinium iodide

ohﬁﬁ)ﬁgndtaﬁuasermh eaHgerigbates N @@vk et Q}fzgﬂze ﬁ)@ﬁ,ﬁw&% dioxane.
%};cernlv{ﬂferlgf 3 fxf} pééceligr ThEhebe us%éctr@a‘inﬁﬁﬁ@ﬂ thbe€ld ab@rteoxalyl

ition of a cosol vens suc

EWIPHimCHgEls i r pOFenoreo i Br el et 1 WPEHPTOv e E\zeef@ff@apondmg
1 b rem Iﬁ #%%)FN?I% ofiphs cgﬁttﬁﬁ)c L s h?dlg) en the desired res1due R' may be

ropyarany oxya kane) to give. th
fﬁtﬂrdmtei:b)edk)ﬂ@mnowrths redviighalkgfdesivatiie HingceRspdy b % pgpropriate

gfc?tﬁ%%cl;F gncgrhgul asCeQHBOcHQ gesac&%l %Qﬁﬁhﬁa vafh irhﬁmneﬁ\THRlR in

) reagent | VES
i dth R].land'}rbheRderﬂialﬂlQ_am sstcmnmetyttbtg C@@b@mﬁy@ b e.g- NgBHgin solvents

S LPREPRDID o bR B By e et o
Bt Bsd that Reis b hadlroyaya:}]d)d cnoig@yrthy c@@pgglgc{] é\%&%le grgat%]a with alkyl iso-
des Gl {k}){gﬂ_&%ﬁ e\éc:;teig)rgé l 1¥t & e daCCa)nd )flél!:l ltl@é’\ﬂe@ﬁed lower-alkyl-

In orader etermnet e

MHJG(U)soQéwérhzgk)d@hnmmds of for rrul a I and their
itio

r
%?tgr%vélg,s }ia gﬁqgﬁlécq ra% ﬁ?egts (%arno 18%%#%% a frﬂ it Vellgnor to introduction
MﬂfeQ‘n‘sﬁﬁ@lSRstOfesfﬂuheal t hy vol unt eer vver e prepared in

d' um 9 t e‘f Uf fe eg]ﬁ H&ach Wi %:]% }Sﬁq (@é‘ets'cﬂérhélél 8 for prepa-

so contal ned

&m&ﬁﬂl’i&m&m df A vidhckig. hlemltelmeﬂfomlyl c}frcbmdermcdidé@wgsetbme@nd triethyl-

ggﬂ#%glgest ccrr_a[‘_%%f%lgg l&}g ﬁ%g?"lg&%orﬁw@%gedgmm sodium

iRl Y, w@ﬁn&h 16 r@chniide 2108020 togicld theicpanoatonamoinddn@tep d). Re-

i LB SV BB e ot

Eﬁﬁg@é WHicBdad Be bhgizé@ 8 thedesasacarioxglic amd 6 wsing ruthenium

buf fer-1% BSA. 40 of m ¢ros
e e o S A G
Iy L OBy taS, SERSEEUS Rlel HhaBhRKIbEs i} Be 2hibvedfas iberibed pre-
[( g%f%q% ut'(lpcgn Thee flan%| condi ta?o%s \ie‘;eas HbeapIe
OIJdlIsb’/(Hﬂepmi,bi@ crosorml proteins and .30 | of 25
[14C] R, S-MOS i n phosphate buffer, pH 7.4, containing

N &?% 2 &%@%ﬁn t@@?e}ﬂebo eandherfd @-@rf@f %%atlbﬁ) ﬂlatf (Y3 @1hb)ected to

ter 1 hour at 37C t e ction
sfﬁmpnpeﬂnh]yomsh@aqm withytriesiyl p! gsp[]ppn@qce SithAaolate in ethanol
n&? givert].% ﬂ?sg V&Z gpeﬁ%gtgir’]\?gﬁépeg nﬁh@urﬂsﬂﬂur@c@d Qﬁéﬂpﬁ hgthgenated in the pre-

sence of 10% palladium on carbon in rnethanol pr1or to saponification of the ester (e.g.
LiOH or NaOH in EtOH, MeOH or THF) to give acid 6 (steps g,h). Acid 6 may be con-
verted to compound 3 as described above (steps a,b,c).

For C, up to Ci-elongation, Corey-Fuchs methodology may be used: Therefore, the alde-
hyde 7 can be treated with triphenylphosphine, tetrabromomethane and triethylamine in
CH,Cl, at 0°C to RT to yield 2,2-dibromo-vinyl derivative 9 (step i). Rearrangement with
n-Buli (ca 1.6 M in hexane) in THF at -78°C, followed by reaction with formaldehyde



non-radi oactive MOS and 25 pg of | anosterol as
carriers. After shaking, 1 m of hexane: 30 ether

WO 20a5/02842v) was added to each test t ube, thesePORIER2004/010197
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agai n shaken and then centrifug The upper phase
was transferred into a glass t &t tube, the | ower
phase was again extracted wth hexapglﬁet her, and

GO WERIT Vgitds thhpromaml aleohol 4@ {1=07 hieerdh o lhawvipg epngifions described
RO 3L $ ko Q®/J0CR&ATS
IR & e I B (s e e 1 m 20
Pezédn’ﬁmmarﬂelzﬂﬁ#ﬂéﬁlglﬂ?%]ppl ied to a silica gel plate.
gh%l%gg%r%g%aﬁla]]n \f)tﬁg p&&%h!g ]?éf(frﬁﬁa QetH M BIEX ARAL.6 M 1n hexane)

val ues for b
MOBHS ub st @tae demdbﬂwzéaqvarﬂagwrf@liovmd&a'@ééﬁm acff’@%"ens suchas

@@PU aaalrezf%%(:t é)yg{eXntepmg’(ﬂ e’%ﬁ}?@ ;%Vécfbgl Bﬁﬁ'ﬂl&ﬁﬂ(@fl sleohols (step q;

anos wer e 0 served on the si

plgal-broﬁﬁbm te&ﬁahmdmpydelvﬂallﬁn@stpéi‘@l M@W&C&Cﬁﬁwun“ which
oMt r PiHR@rinh@y alcohol

oS EAEL PRGN 15 PRRGP colp A0, OFIUREGEOMErchiTy alcoho

@ik @0 onus' remgettpgvesiiee drachtil . Wibehcid 1dgneanystted g gompounds 6 by

stance concentratio OAc. The
T e
@ﬁﬁrﬁbﬁ of §8d 6 eslthedimabpids cicf menbe prhieyed s fepgehed m@wouslv (step
iibit inhibitions |larger than 50% e.g. the 10
@é’iﬁ)ound of Exanple 1.6 exhibits an inhibition of 61
% the conmpound of Exanple 5.4 exhibits an inhibition
afhe 5(111&«nng t@ts@mmmeld ofit iExady to deBruninedhi hetivwtyph the compounds of
|nh|lgl§ % and the conpound of Exanple 22.6
&armpd an #“ilr bition of 56 % In addition, the test
was carried out with different test subst ance
qaRbaT thupns lartmicobsed et e SNOFEEIr QUCY B
cal culated, i.e. the concentration requi red to reduce

he 15
ttl_ﬁ'ger %ﬁ{ogglirnl\éﬁe/ f‘cirltrjxg rhe?.{jlt %%?xgét% :}g ag%cﬁlhssb gnéﬁ) %/hgsfphate buffer (pH

meseh OiSG?\aeﬁmmnasenéusbretd i Os0saved k. ofhiah e e@tmeme EDTA

referabl.y.of 1- L@id in cold phos-
/Wﬁﬁhél‘?&?ﬁté’}'#g‘cén ltclocsg%llgg; g‘%{@g‘t l'e sa%t slpg n be. oo
YRk e M [ ‘@RSt mpneoxjdosqualehe (WO b8 mCi/mmol) was chluted to 20

phar utj cal arati.on 4 blb A
Rl A ek et SRt R R HHEL. The BROARLE Quhlbumin).
%X@dmb&stloﬁeif Qi tyst sﬁbsgandeﬂln DiMS® orpritatedto therdesired concentration

coated tablets ees, hard.and soft gel.atjn
mﬂsph@s@ha@&u@ﬁe; é%slg She i id p%wgcrmom@m%%%in h 20 ul of the solution

o2 ar% J[ s‘uPF(algce dnfd th@?eaﬁﬁéﬂmgé‘ su%k'&ﬁ@ﬁﬂ;t @rit&bwith 20 pl of the [“C]R,S-

Int formof in-
SISt sobrtonothe ff s:pndxltl@m weredime/al of aﬁfr@a@mgl prateips gng 30 pl of

t[gfﬁ ;lrog mr % 1n%ﬂbtsgfﬁ er : g%nfsél Bhtaih$0.569 @bumin, DMSO <0.1% and

The production of the
pdtham 204, umatotﬂr\i@banapf&ﬂw@ can be effected in a
manner which will 25 be famliar to any person

ogftl?rl o rrﬁt :3 trerﬁﬁ DWab Qﬂogge& hethe %&&ﬂhloﬁ%(f ogofpelINgs KOH-

elr I’THCGUtIC& y cce taJ d25 £
smleﬂmrxobpﬂndnémty:r amd @dnﬁuoﬁb@xa@ﬁ ethies fl:1, v/v) which Bortained 25 pig o

non-radioactive MOS and 25 pg of lanosterol 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 combined with the first extract. The entire extract was evaporated to
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ot her therapeutically val uabl e substances, into a
gal enical adm nistration formtogether wth suitable,

waoaopstoesd2e, i nert, therapeutically conpatibl e BofriE®#28/010197

liquid carrier materials and, if desired, usua
pharmaceutical adjuvants. 30 Sfitable carrier

materials are not only inorganic carrier._materials, .
bumesaMsh mitrgaen thesardieas srapeaided 50 0 hftfcxqsrether and applied to a

ﬁ?f(%?% atel éﬁ}cﬁﬁﬁo%r%ﬁﬁlﬂ sSfaRktfdh Wis REteY & has@se:biher €of, v/v) as the

tearic aci ed a

t |t b
et Bhe Havabies dpithe $O8 BEFEES ng g BROTaS] BRgacyegQed and res-
@&@kva?;@s@ %fé} aﬁffnmaz&&ﬁwm;ndﬁ@oﬁ@ FRR0B4H0aDADThe silica gel
S

uitable carrier materials _for _soff. elag f d
plawsiﬁh@@t@rcé Mo ]é%aﬁmOéwa%ﬁ%@aBF frgm the ra %é ¢ bands in order
{oa&e?erﬁ{lge fh%g}flél% gf ind raRdoh LAY OB ARhik@ish. (dependi ng on

he nhat ur € e actlive |ngre- di ent no carrlers
m ght, however, be reqU|red in the case of .sof

et '@Eﬁ Wias C@ggﬁsimué P, thespmg hamdavithy a ponsgant {est gﬁsgnge f(gxrcentratlon of

Mbenﬁra%qLEﬁé ?@Eeﬁgges@é@iﬂ}ﬁﬁﬁoﬁ RghiSY IcURE R MRS c:ﬂ@mlated The more pre-
exanpl e,

pol y I sucrose, jnver
fehrsdicpirpousis efdbe ereé@trlm@pﬂﬁﬁﬁ%l?lblép%h JPJ&]PH? gﬁadh?‘%» e.g- the
?%g rﬂﬂ[chc‘f aEg%ﬁl\})le 1 QExIENAIR] BhibIBSLHE 61ai’ocﬁféQ;b§1po|ﬁﬁH)6@ Egample 5.4

egetable oils. Suitable carr

cmm aa ishibiigon e jJesthe spmpeund ef Exagep %J(%ﬁrﬁﬂélbﬁhéﬂ {buifpition of 65
mgg bAdh 3&Miribh BEEElWQr
%&ﬁ@ ﬁhé%%? ?%Zéggglegghateﬁ?a s for topica
e aratlons are glycerides, sem-syn- thetic and

byardition chgteyicessicaiaied v O G REE T PRsteRge P REgEs and
yde&ﬁ)g? b Ifds n\%a-luf! W&Laaﬁufa@&f Ve XBe éﬂrfc@ﬂt@i@on ﬁ:hﬁfr@d o reduce the

ene g ycol s and cel | ul ose den

scuraf@rsmrz@erOSpn@slemﬁaqrpv@sSO‘Vmﬂthr: ﬁ@ntaﬂd’ IPVF%’&% compounds
??t%@%‘?eseﬁtqﬂ%lﬁio%r&}ﬁbﬁmo%'lﬁ@ of 848McS10 uM, preferably of 1 - 100 nM.

ur-1nproving agents, salts for varying the
osnotic pressure, buffer substances, 6§f|ubl|l b d
Fok ovmpowndsraf formsild hendlgethes RiwemassiialVaaFaPGE DTS can be used as
hr%ﬁf’caﬁl%ﬂ’&' d grlﬂtt]%%rﬁsbf B%ﬁa{@ﬁﬁéﬂ bfe@hra@l@hklFcﬁréhﬁaral;l-ﬁarenteral or

e conp un s of formula can va h
taptidal dmirdgrations Theydep énailmgnistiradntor e&q@g‘gsléerpﬁt Pree-g- in the form

?ﬁﬁf)fe@ L(?aq%d &B%tsagxeag@ég ghérti%%lﬂ Qgﬂtngélgt%?é c ?Qﬂ@d Edlﬁﬁoﬁ%f emulsmns or

e patren nistration
sxispemlm&exect;ﬂyfq g.imthetformigé supmpmréqgaparp@qvﬂly%ﬁ@ ghq fﬁrm of in-

e oglgn Qcﬁ{n%loﬁ bﬁ%lo%%ﬁ%&?g? Tor l:§11 118 Ah SfoRmdsH oﬁﬁrtments, creams

esp al 1y about to
&ﬂ@ﬂmﬁhd&dmnamhah@nqugkdedat|on Dependlng on
severity of the disease and the precise 20

gg%i%gﬁ? kg g‘f w%tﬁ%ﬁ%géeﬁtitﬁ Z}V%QPQR) e gar?@é’éf@ecﬁ%. in a manner which will

stere one or s a| dosage units
be @amlihmr D any mrsdoskifled imtheart bythsingre ‘%@ dessribed pompounds of

6 topkiond; #bombination with
g rgfu a <9 ith%ﬂ%&%%g&u%alg%%%p lﬂﬁ%ﬁg opllgr %u@sua I m _|1_%a ion wi
bd‘lelr dwra@uﬁxdlymah@bb@ub@am@sﬂ1111;0153311@@@1 @4{@1%%tg§1@ﬁtform together

Lnyention i, MEe;del flekapelBEMly@bfpatible solid or liquid carrier materials

and, if desired, usual pharmaceutical adjuvants.

Suitable carrier materials are not only inorganic carrier materials, but also organic carrier
materials. Thus, for example, lactose, corn starch or derivatives thereof, talc, stearic acid or

its salts can be used as carrier materials for tablets, coated tablets, dragées and hard gelatine
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25 however, not intended to Iimt its scope in any
manner . Exanpl es Abbrevi ati ons used are: BOC =

woO-2stogéaaxycar bonyl , CH2C1l2 = di chl or onet hane, POOEP200M010197

N -di cycl ohexyl carbodi i m de, DVA = di net hyl acet am de,

DVAP = 4- di met hyl ani nopyri di #®; DVF =

di met hyl f or mam de, =

sapeales Sseliy catmen 51@?661@%@1 seftgelatipe caplra pres T ripgRle: vegetable oils,

@Xgers oﬁglaﬁﬁ's%1 sEH N [Ryd I\PM'}I@l@ ed Pefdinkloathe nefubasiihe active ingre-
= di et hyl et her g

hyl
élqm DaFasmiers pght he WfY%ylaFrR?Q%%{ﬂil&L? Yasa obpadt eqlgliag cgpales). Suitable
pﬁﬁ@r ma’ceﬁ"a%mgxt tVBr SRR %@é@ﬂtmrﬁhn@@ﬂ@?&&@f&@i@ﬂ@% water, poly-

N- et hyl di1sopropyl am ne,

}Skﬁ}dgmgeﬁvert_mgar—arpd ‘Qhﬁlhgﬁq Sg}t ﬁaﬁxﬁep W{ﬁt}agsefm wé%ﬂ_}on solutions are,

f@%gk&ﬁque, W[i\{% Iafcoﬁgg' BHRdN, ?I ye&lBl al¥egetabloWilvrBuitabliedesrier materials

th
ﬁy@upmﬂom's &reffgb ﬁ;gapgﬁﬁéyag)(rgﬁ%% qt%% L lsjzvrgxgslj fats and semi- 11qu1d or

) LAY Gt RIS o o, e

Heticand ﬁ)@lthetrcglﬁ‘@rlﬁlgsﬁ hedrogeatsd oci]‘sglg}epr 3 Be%eplt cém% pitraféns, liquid fatty
;(Bol?oﬁ‘ ?F! ‘i’i& ]]%f %I}Q:OKSQné BelMbsk defivatives.
O ey e e S S 1T
in
huﬂﬁta%m3 PIBIErPatHEs, (N§ nﬂ@nﬁlﬁfl ng agegbs) cqipsgeé)ﬁ)é—%q%%roving
géun‘i’sr 9&\% glé)r%hg agéiil@lse gal@tfms@rﬁﬁg fhea)sﬁﬁﬁicq:ﬁledélﬁreZEuffer substances,

- t|on m xture was, stirred at

el ibiligats diolarats eng meing REenftRRSAtigEIdants éBHlﬁdPTé’oconS‘Qﬁ’éatlon as
&é%gm#g?/% sWashed with brine, dried over

, e] and evaporated Tri- turation from
n- hexane vyi el ded 162. 4 (98% of .
Thadesage hgﬂmwwp@ye Hoefdrymelad isamyay adiie widslipits depepfling on the
é@ yz/f@ kd fsf% E{%ﬁél%@%he arﬁﬁ%e (Mivilia c@ﬁaitfa,%f&pe pé(&ﬁtliﬁd the mode

5 30: 303- 318 (1987) ]
pBadrouhissfation, ansl wills obgnese) it t9l 9“&1\(16‘1@46%}”%@21%111 each par-

T ] A grnd s oo map e o

400 thgbemzed 1ntceg1né1dera,ﬁ10m Pepsnd qt}gg)r\,qegerétyeg 1 &f‘eaé‘ar&}@ precise

fpﬁ?rlnlla%ggl AL ﬁ'fe oand 86ald TREAFERictet Qwidl) oM@8r several daily
uxe ove nlg a mxture of Na2SO4, silica

@eisagandltW%m(l(B@dgsag%@m@G 80 nm.) was added, stirred
for additional 30 mn, filtered and concentrated. The

g%\g gﬁaﬁ?ﬁfg% ratfoﬁb E(ﬂfv@ﬁﬁgﬂywbérﬁalﬁ ABBUBNB00 engy befetably 1 -

rans- 4- net hyl am no- cycl ohexanol .

(I:x’)(I)mmOfmFCunmlugi@&fhyn It he mother |iquor on silica
gel yielded additional 17.1 g (28%

The following Examples serve to illustrate the present invention in more detail. They are,

however, not intended to limit its scope in any manner.

Examples

Abbreviations used are: BOC = t-butyloxycarbonyl, CH,Cl, = dichloromethane, DCC =N,
N’-dicyclohexylcarbodiimide, DMA = dimethylacetamide, DMAP = 4-dimethylaminopyri-
dine, DMF = dimethylformamide, EDCI = N-(3-dimethylaminopropyl) -N’-ethylcarbodi-
imide hydrochloride, EtOAc = ethylacetate, EtOH = ethanol, Et,O = diethylether, EtsN =
triethylamine, eq = equivalent, HOBT = 1-hydroxybenzo-triazole, Huenig’s base = iPr,NEt
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of trans-4-nethyl am no-cycl ohexanol as white solid,
MS: 129 (MH) [in analogy to: 25 Venuti et al.,

wo 20sch2¢hem  30: 303-318 (1987)]. 1.3 To 3 g (BPBT/AEP2004/010197

nmmol ) of trans-4-nethyl am no-cycl ohexanol in 120 niL of
CH2C12 were added 4.2 ni (24-2 fmol, 1.05 eq) of

N N-d| opr opyl et hyl e fol |l owed 2
hyhd IPGPERPY 1A NE- @ﬂ&?ﬂ TRt ST }flémf’ aluminum
H}hﬂlrﬁffe' UROH= @Qetﬁ&n&mealunT hed:3dk, Nai(t=L$bé1u\tmsod1de, Red Al =

g&@%@?@fmﬁmweﬁa ]ggnr?lgrg #1%}7%{}\%% @ga ni as g V\@&e TBDMSCI =

thﬁffhm {er 1SAOINER SYet, DBNERE: @bﬁfyﬂl&&&ﬂeﬂﬁr,mmedemhyﬂrofuran
I ed over Na2SO4 and evapor at ed. CoI um

chr omat ogr ap on silica hexane:

SO rEBI, Al 2 OO ERSGONT BEDTS I B (RO 1 yi el ded
6.0 ¢ (77@@ of
Ehﬁﬁaem-(4-hydroxy-cyclohexyl)-N—nethyI-4-trifIuoro-
met hyl - benzenesul f onam de as of f-whi-te solid, MS: 338

MH). 1.4 To a solution of 0.62 g (5.9 mml) of
t hyl beta-hydroxypropionate in 4.5 nL of CH2Cl2 5

183 safsador of 50k (€.63 ﬁldn‘liﬁﬂtrang Marﬁ@)oquﬂohexanol hydrochloride and 77 g

L St S, Tl el bR 512 05

avar & eof%%nﬂ@chlgﬁﬁoﬁﬁitbl tiefudded asi’(roveda patiod h620 min. The reac-

tﬂggp I&%&g%{ég&gg# aj%flq_fo\gzﬁ ﬁqucﬁwéle ﬁg@gc aq%tl{e&%ase%%egéjse‘eparated

50k H}gaﬁﬂz lgcy& V\fag wakhdavath b@xﬁe, dried over Na,SOy, filtered and evaporated. Tri-
trans: N (4- roxy‘ﬂéycl ohex

eayn L TGP SR B Py ggbomic e
%%%g%al as whitd C%%also MSZ 265 (1) 19 ah&lofy toaVehpyi et di, fdlddiChem.

ni tromet hane were added. The sol uti on was
80:3P3-3d8 G198B0C for 3h, diluted with Et OAc and 1M
KHSO4. The inorganic phase was extracted with EtOAc,
tihe conbi ned organic phases were washed with a

R R O I S
%H&é@%&%ﬁ&kaOHQ7 blai7GRo196f trdﬂst@hﬁlr@ﬁﬁfc 1bleesgtvarbhngc acid benzyl

av trans- 3-{4- 4-trli 0
gﬂer inlL o? THF via a cannula keeping the temperatgre between 5- {d tOTRe reaction

pia Pé‘d bg Bﬁ&riﬁ%gz'aﬁl%%ﬁmﬁ@bm]azs@mmegéyémwtep(nsmgoa@ g, 80 mL)

ter as i i ow oi | 424
(vMslﬂglded]_ sisrrech_fog 4d@1t1@ga1730rﬁ3@| ﬁlt@ppd and concentrated e crude material was

trﬂﬂgte% Witk Jﬁ)élt? gi%l §id %Wmtf%ls @ﬁ@ﬂ@[@ﬁl@bf—@ﬁ&h&xanol
CyC exyl ox p| onic agid % qs ngwﬂ (28%)
Zblunthn@hrdlfhﬁompb)’ of tiktreethoy ligiop pn silic g2l 7erlded A4 g (28%

R-é[trcafg rgeth?égﬁlq(ﬁ c?&oﬂé%am%hﬁ@ SoliRVEd: 1190 (M@S") [in analogy to:

e'mxture was extracted with EtQAc.

Nmuﬁrega]nllMgh@hen\A&Nﬁaﬂ%&W Ah brine, dried over
Na2SO4

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)-benzenesulfonyl chloride in 50 mL of CH,Cl,. The
mixture was stirred at RT over night and the organic phase was extracted with 1M KHSO4,
followed by 5% NaHCO3 and brine. The combined organic phases were washed with brine,

dried over Na,SO4 and evaporated. Column chromatography on silica gel with n-hexane:-
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and evaporated to give 1.1 g (quantitative) of
trans-3-14- [nmethyl- (4-trifluoronethyl-

woensgnegal fonyl ) -am no] -cycl ohexyl oxyl - pr opPOMIER2004/010197
acid as colorless oil, Ms: 408 (MH-. 1.6 25 120 ny
(0.29 nmol) of trans-3-14- [methyl -

(4-trifluoronmethyl-b f - .
R QOICHCHSIOR O 71 ST Ematt d- P P e &-tiflvoro-
h SR dsrOh AR de Boff Qebhd soNERIMS: 338 BVET). of

N, N, N -trinethyl et hyl enedi am ne and 0.48 nL (0. 36

mol, 1.5 eq) of NMM The solution was cooled to 0C
Iahd 73.0 ny (0.38 mml, 1.3 eq) of EDCI and 9 ng (0.06
mkolu‘%or?oﬁﬂ%?d {5 B IoVef Retiftieda-hjhmxgpoopisretavadt. mL of CHzCl,

stirred at RT for 2 days artiti 30. Jbet ,
Gizdilnd Addvn GATURS: 64 “akRER ST DL BN S g PP mL (62
rﬁé‘%}%&@ %cﬂ gﬁzlsgﬂ\ﬁﬁrﬁeﬂga%@ ealfoi¢ kcidahlnelriddat e0. Gl solution was stirred
TR IonRAEre _fo%Ong‘SZv gra'g_ géoc%%trrr%gfg Q/gl(? ﬂ?ﬁtrgga@) \QTXS &\fsstoilfed in 5 mL of

) 2rdi L A . 1 _ 1)-N-

SEOET TS B ot B s o)

(i o met P eBGEH SRR R L3 Hih o] tamiob 2.0 eq) of 26-di-

t&%ﬁﬁﬁl&%gﬁ%gho %{%gcﬁ‘gﬁfgﬁlgeﬂﬁ?@ﬁere%ﬂle&l'l?&$ohjtion Wes:stirred at 60°C

/ oL exa 6 .

for Shiditostdrs kA 210 T RFF oy B RSB R Pgsfe vt

iﬂdA'{a’ @B{%&M&d &%Qfﬁ&gﬁ%@é} wRfOpisRed withaisgtuaatdd aqueous solution of
-net hyl pi perazifie was prepared f{rans- N 'ih Ii}l—{ﬁgr

N3HCO:;metbyinepivere !dalzd AVar-Na2§Ose Btaﬁp%@x% ubin chfomatography on

et RO febh e Sy R RO pregesy Thapaichas bore

m&iyd}@emMysdf’on'e&anpn@] —gyckp,heicyl@}me}l—pnpropionic acid me&yl ester as light

L rans-. - -cycl ohexyl)-N-nmethyl -4-tri

Yﬁ% %?m%flg%gw?onam de a%d) met Lnjl él ycolt glt Eel \l/ng;O

prepared trans-{4-[nethyl-(4-tri-

filsuor onet hyl - benzenesul f onyl ) - am no] - cycl ohexyl oxy} - ac

?ﬁ,@%r(??'rgngﬁt#géaﬂgglt%{oﬁﬁ}l lL(??ig)?gﬁipr%&ﬂylﬁ%nz?lﬁ%ulf@)—amino]-
tydisisdlexfirpopidniq arid mettiylevtera iyl oErEE Rlexe PRy pith 27 mL of
E&g@}i g%/ ]ﬁ" gogrgf_%/ &? é%ﬂn{é}ggﬁ I_(H(S%;ﬂ%l Jueivd wasdcafifis Snd the mixture
fulab exteavetdhyith Bedke Ads ok faninphasaiis W@Ped with brine, dried over Na,;SOy4
ég% %%q%%%& Po)z(é.ll'}g'é fi¢ %t( h&arﬁﬁétﬂ'e?gif ‘Jrérgshi-{y—‘FHeﬂWl-@lJtriﬂlh@bmethyl—

benzenesulfonyl)-amino]-cyclohexyloxy}-propionic acid as colorless oil, MS: 408 (M-H)".

1.6

120 mg (0.29 mmol) of trans-S-{4—[methyl-(4—triﬂuoromethyl-benzenesulfonyl)—amino]—
cyclohexyloxy}-propionic acid in 3 mL of CH,Cl, were treated with 0.057 mL (0.44 mmol,
1.5 eq) of N,N,N’-trimethylethylenediamine and 0.48 mL (0.36 mmol, 1.5 eq) of NMM.
The solution was cooled to 0°C and 73.0 mg (0.38 mmol, 1.3 eq) of EDCI and 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 NaHCOs. The organic phase was
washed with brine, dried over Na;SO, and evaporated. Column chromatography with
CH,Cl;:MeOH 9:1 gave 118 mg (82%) of trans-N-(2-dimethylamino-ethyl)-N-methyl-3-
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20 Anal ogously to exanple 1.6, fromtrans-
{4-[methyl -(4-trifluoronethyl-benzenesul fonyl) am no]
weoeyisiesexyl oxy}-acetic acid and PCT/EP2004/010197
N, N, N -trinmethyl ethyl enedi am ne was prepared trans-N
(2-di met hyl am no- ethyl) I\I-rre‘t-grﬁﬂ 2-{4- [nmethyl-
(4-trifluoronethyl

el by ey U ey DaBingcadobe o progigpamide as
&ﬂ%ﬂes%@l,l\ﬁ@}%%) 2.4 25 Anal ogously to exanple
1.6, rom

trans-{4-[methyl -(4-trifluoronethyl-benzenesul fonyl)
B#i no] - cycl ohexyl oxy}-acetic acid and

Anﬂsél&%ng% REAAZINS, PO REAPRYedmietiyhe4 Mifimirbydethyliberzenesulfon-

I perazin- |-y 0X0

’EWQIWGWYC}}EM@W mr%p@w&:mn%lgewf@@pqg %Jflgwgwggared trans-N-
SRR NERR 0L B to)) B IRlopod) 9 BhEME triftuoro-

/ EP2004/ 0101 gousl y to
@gﬁn‘bben@ngsulfpn@md[eraafﬁbdeﬁ%@t 'rMI% %Zn kI ohexanol and

benzyl chloro- formate was prepared
%# 2 04- hydroxy-cycl ohexyl) - met hyl - carbam ¢ acid
éﬁ%% ester as white solid, Ms: 263 (M. 3.2 5 To a
suspension of 15.0 g (57 nnDI) of trans-
%-4- hydr oxy-cycl ohexyl) -nethyl-carbanic acid benzyl

gﬁﬁl@éodsﬂf t%?égarﬁialequ FOERS:- We@eh}&ﬂdﬁ;dcﬂdb}&xﬁb. N tdethyl-4-trifluoro-

br ono- acetlc acjd tert-but
edu eI a1 deg e B Gy FLFROT T C - (4t

AHERAL Qfhifb]-efclsifi¥lagptesdtic N&d]rhetﬂ' @ster as light
?né{gi{oure \/vasehg%n??@%gylgt% 1‘2}? 4h%y g’&}d.t. onal 1. 9)2 g

1Slow ofhdS: 409 {MeH))- of
tetra-n-butyl - anmoni unmhydr ogensul fate and 4.2 10 nL of
brono-acetic acid tert-butyl ester were added, and

stirring was continued over ni The_ sol ut Was
Aoslogensht odxamaledch diopp EanyiA- g@%&% (%geﬂqmoglﬁldg%e%pesulfonyl)-

e B e ok redithsorgandthyl- (4-tri-
I‘ﬂﬁl@ %oﬁé\gﬁ’ﬁg\}‘@&t@%‘éfdﬁﬁ%eﬁand drj i){él?gve 0[ f% 3 i1, MS:
ﬁtherosmﬂth)dfhenmslﬂ@mﬂ)eﬂdnm@ Y BPREXY f@X@ #Fetf aaﬂtaF Gyglgw o
B&P{}\ﬁ- { (benzyl oxycar b-
onyl - rret)hyl -am no) - cycl ohexyl oxy] -acetic acid as

white solid, Ms: 320 (MH)-. 15 3.3 Anal ogously to
@danple 1.6, fromtrans-

: ace?gﬁ]&}y L& %{Xﬁ% fﬁﬁﬁorﬂ%ﬂy AP RN (@-Yﬁﬂ@orohﬁiﬂyﬂl%ﬁienesulfonyl)

I C acCl

rinmethy Ieth eq ne was
pmﬂplﬂwdldhlewh@cy&m@ c acl angi N2\, tgme mﬂﬁiamme ‘was prepared

TR 4-[methyl-(4-t ﬂ ethyl-benzene-
B SRR N b b e e
elﬂfcmyl)asmuml | aytlekexylvixyl- acmg;tmldg@s coprlyss oil, MS 480 H™).

24

Analogously to example 1.6, from trans-{4-[methyl-(4-trifluoromethyl-benzenesulfonyl)-
amino]-cyclohexyloxy}-acetic acid and 1-methylpiperazine was prepared trans-N-methyl-
N-{4-[2-(4-methyl-piperazin-1-yl)-2-oxo-ethoxy] -cyclohexyl}-4-trifluoromethyl-benzene-
sulfonamide as colotless oil, MS: 478 (MH™).

Example 3

3.1
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20 3.4 6.24 g (13.38 mml) of trans-
(4-{[ (2-di net hyl am no- et hyl ) - et hyl - car banoyl ] - net h-

woxyis/egel ohexyl ) - met hyl - carbam ¢ aci d benzyl eeraP2(0m/010197

34 nmL of Et CAc were hydrogenated in the presence of

0.51 g of 10% Pd/ C. After renoval of the cat al yst and
evaporation of the _solvent, the.residue S
FoapauslnfedimpEQ-nfopt IBCHRR F s gElaieRnol o hgnevl chloro-
o fe s ggéga%d Rark-@-8fdrd DR exyl Fheethyitatbasiic wed benzyl ester as
renoved IItration over decalite and the filtrate
Wb%e%%ﬁbkﬁﬁﬁﬁi@ﬂ} To the residue ether and aqueous HC

were added and the | ayers were separated. The

s porgani c one was washed with ether, 1M NaCH was added
and the com

ound_ was tracted with CH2C12i nd .

P R EUEBI0F OB DR 4 TS s e, e heBY G- corbarmic

éx\Ec@c! ﬁ&ﬁgl“@s_ k& iMashed, ofitdlhed ware addedl 168 8. (1€ mhbl25ey). of bromo-
vapor

1etin scidlft%r;%@%{%ﬁ;tgr%ngorﬁ!-?\%g éstﬁ%%éliéﬂ\%&%q tZ@?—p&gﬁ%ﬁ%um

LR - d6usASaOH| Thé a8sued Was sMBed at RT for 4h,
SO oL oo e, e.0F B s s A

28427 -35 PCT/ EP2004/ 010197
adbtiompl (9335 5mmelGkl @C_S P @twn%ngWPvaré]ﬁgﬁ%ensuléQe and 4.2
Rl dmoN BB Il tefrbdift d¥RE Mitke added, and stirring was continued over
aithib e salacivn )\(/%/alg el %%%%é%%‘d g addtinny 400 AL of MR TECL The so-

M’ti’g}’lq}jfd.s%gﬁs&p&/ Wah b AR HE ofahlcpMask W35 WasBEd With (in®8nd dried over
nmol, 1.1 eq) of 4-brono- phenyl ?hlonofornate. T&F ath-
MNeabQur Ehewspdvent iwep eameied teryie 1%?(1% GGt ek B 4o b engrdoxycar

| cifiQk Wit Ro : -H).
ﬁgel%ﬁ%@egmﬁe ﬁfg}gfé‘g‘ﬁﬁw 210k Whit@RoB| A SH2CTRI-H)

d and the inorganic one was
extracted with CH2C12. The conbi ned organi ¢ phases
%8re washed with brine, dried over Na2SO4 and

: i k' drsB n@ehyl Wintiho)-cyclo-
e R S i e
hé@Aaiylratdtid aaiv m%%w-}tméﬂlwwh%%ﬁé%m yP§ prepare trahs-(4-{[(2-

3 f c . l@&fﬂ'}fc A6h&kyl)-methyl-carbamic acid
ﬂgﬁ%gﬂ%¥%ﬂ%%y Bes?%#ﬂgga%gygzﬁgﬁs 0|I? Né%y)lo 4¥0
bakty] dsBrrYas c@lodessaaMSy#iesiMHt b exanpl e 3.5, from
trans-N- (2- di nethylam no- ethyl) -N nethyl-2-
g -met h- Yl am no- cycl ohexyl oxy) - acet am de and

~bronophenyl chl orof or mat e was pnepareibtr n?- iﬁ-{ h
624 golil B8 8 Inyrhakyiof trane {41{{(3-dimethiilpmizeneopethyl-carbamoyl]-meth-

PSR A e B gy s
#Oie. prEseacpdfd. 3 glofl10% Pd/C. After removal of the catalyst and evaporation of the
solvent, the residue was redissolved in 50 mL of MeOH and hydrogenated in the presence
of 0.4 g of 10% Pd/C. The catalyst was removed by filtration over decalite and the filtrate
was concentrated. To the residue ether and aqueous HCl were added and the layers were
separated. The inorganic one was washed with ether, 1M NaOH was added and the com-
pound was extracted with CH,Cl,, and mixtures of CH,Cl,/THF (1:1). The combined
organic layers were washed with brine and dried over NazSOs. Evaporation of the solvent
yielded 2.7 g (75%) of trans-N-(2-dimethylamino-ethyl)-N-methyl-2-(4-methylamino-
cyclohexyloxy)-acetamide as colorless oil, MS: 272 (MH™).

3.5
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A solution of 24.33 g (100 mol ) of
BOC-trans-1, 4- am nocycl ohexane carboxylic acid in 500

woloafo28A was cooled to OC and treated with 9PETEPE®2010197

mmol, 2.2 eq) of NaH (55% 20 i 5oiI) over 30 mn. The
m xture was warmed to RT (1.5h)7 cool ed to 0C again

A S o s e O i S PR T

miinxﬁd,wﬁldm 1@@;@L@étahﬁd@ﬁ 4 ﬂm(bf LGl W42 Oadubll CBBDmMO(SfmmOI 1.5

28%
sVi¢ gle‘glﬂSORﬁOHY yi 'ﬂm(qeﬁglg 3337({}(551 Iﬁ%ﬂ%%% glil%%gy\@sl eq) of 4-bromo-
pi&yolnisatoriat exteatixtirt iad kGred dtdxRifoe /zE; ﬁ@ctha sdlptio s added to

reactio rtit.ione Et 20
AqUEOEEO A AR HER AR CERCR TR RS ATEotE REEH Badorgenic
BAE {vhd éx@%@@dt%ﬁiw\@HEClgtm doxdinedmghed pbmew\ﬂnetvb’as]iéﬁ’/mth brine,
3{1@(& g\lfje; é\TNagS(64 %rgiSé ed%r%\t/e%r C'gﬁlmn%romagograp y ort s11e ica gepwrch CH,Cly:-
Me@ﬁ 9‘1 yﬁél&éct IMQ%W/@T &ﬂfaﬂs -(a g (2ydingetiyiohino-ethyl)-methyl-carbamo-

¥ fr{]%) oF gcfeyg]gr g}gf m(s rgﬂ;alc) acbcf 45 %rcgmo pl)enyl estzer as color’f\ess oil, MS:

wyenard;Bkert - butoxycarbonyl met hyl - am no) - cycl o

hexanecarboxyllc acid was dissolved in 50 nL of

di oxane, cooled to 10C and treated with 50 nmiL (200
I, 10 eq) of 4MHO in dioxane, then warned to RT

AVSToBHEHM to ckBRPEROS 5lfrdrh @AnYAS (BURRahAbethd-ethyh-Nibethl;2-(4-meth-
cool ed to OC and preci| i

ita with - of Et 20.
Ve nosydosaripxy 3ece %E%FWGR@@Y#%@O%P%“ was prepared trans-
I@Ag ?g!zmlﬁ‘igﬂ&la\ﬁﬁgofét Y- @8- b s o] %éﬂhgﬁﬁ}@c(oh&)yl)aﬂﬁthyl ~carbamic
[ under, reduced pres- s 76 g (97
afi ﬁﬂéﬁ@pmﬂﬁﬁﬁhvﬁ%ﬁfﬂﬁ ﬁ?&PgH§§ﬁ%@é§ﬁ% Qgﬂ Jc aC|dkf?
M5: 156 (MH'), MP: 249C, dec. 4.3 5 0.194 g (1.00
ERRhpleQf trans-4-methyl am no- cycl ohexanecar boxylic
acid were mxed with 2.62 nL (12.58 mml, 12.6 eq)
of hexanet hyl di sil azane and heat ed under reflux to
#40C for 1h (total time 1.5h). The sol ution was
§Vs%ﬁﬁfo%tcﬁ‘i4 33 tg%@@@gﬁgow Bf FHE-@a1d- 1,4 aatigecyclbhtinn.c2dbxglic acid in

0] el TN ORRAY 15 0 BF EAbEEATEHPh Ot GO dBmab 2 fENaH (55%
?ﬁ H])rc?v‘ér 3 nfRL. ﬂi’eerﬁ?dt%twas Yvabthe@fo RBY E5h)\@Soled 60 (adgatiland was

Fropte Wi 22 T (A400 0 A b BECIN 9 W B C ThL overnight
g‘ﬂ %cﬂgn nﬂ'ﬁ%ﬁué W@@co‘?ﬂﬂﬂo@’@nﬁ)@ RELIEED aﬁH%@) ﬁﬂ?’éff 2820aqueous

over and evap orated to ¥|eld 34 ¢
NeDH wefe etddgﬁ gnd thy Ingcttlp,rwwas stirred at RT Tor 1h (1ntermed1ate methylester was

%gd}oﬁ sEJl feg Ll TP 'ﬂzﬁl\%‘iﬁg H@ﬁ&’ b, H "I‘H@r@&hon%@ b@rtitioned

|c aci d
between EtZO (X3 /H,0, the aqueous phase was ac1dn%ed w1th 10% aqueous KHSO, and

partitioned between Et;O (x3), washed once with 10% aqueous NaCl, dried over Na;SO4
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) of trans-4-(tert-butoxycarbonyl-methyl-amino)-cyclo-
hexanecarboxylic 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 solu-
tion was evaporated to ca. 15 mL, cooled to 0°C and precipitated with ~100 mL of Et;O.
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15 A solution of 0.137 g (0.375 mml) of trans-4-

[met hyl - (4-trifluoronethyl -benzenesul fon yl)-am no]
weoceyisiegeexanecar boxylic acid in 2 nL of CH2CL2P@@aEP2004/010197

treated at RT with 1 drop of , followed by 0.035

m_(o 412 mol, 1.1 eq) of oxald1 chloride within 5

Bt SR DU 000 TNer e e

&k@gﬁela@%tgr ©a%g@fwaﬁm%aﬁﬁamm( Gyclkﬁﬁxmmhrbolylz agigyHCl, MS:

-tri rrettdyl et hyl enedi 20 am ne at 0C. The
]rSéa(M'H)hMBSMQéE) €&t RT for 2h, then partitioned

bet ween Et 20 (x3)/ aqueous saturated NaHCO3. The
psgani ¢ phases were washed once wth 10% aqueous

B394 @2@' S e RS0 80 S AR RL Eflec UL GBI ere mixed
wighi %nllv?lg'ﬁ 839mbl,t10.6%q} of E@&aﬁléﬂh}@ﬁ&lajalﬁm he(atedpurcbr reflux to
{4&%}%@]41 ‘é:}a:}-g&g’%lfir e o Lfy%@v"agt@%: %e%z enes cfl ﬂWi—I)E and treated

%ﬁh %tz'lx' )(1 @@tnmribl' @m]}j@ﬁél Nﬁﬂuéﬁﬁne{tﬁ&ﬂ}benﬁﬁeaﬁf&ﬁyl dll(ﬁ1de at 0°C and
I n anal 0 Yy t 0] eX

o AT, perRght LA o P goveideny PV farad by Pgny £f P=OF:

ﬁ'ﬁq}nﬁ v@a%é%hl‘i’ﬁtﬁir%ﬂ'f@ﬁ ﬁfsm Lft& tARiaduevid 1M HCl was addetd The solutlon
-trine - ropa o nv.

wesithen @art{tw@pq%pw\regg ﬂglr gng?@?vem "eaélu oﬁ&age(a to yield

?g% ?g'eél% GLeRex F}H@cﬁ?lr @D‘Eﬁﬂdo@orﬁéﬂhﬁl -Béhzenesulfonyl)-amino]-cyclo-

am no Yy nmet hyl -am de, M5 464 (MH).
aebecyhcaclwg&é b)é »7 -37 PCT/ EP2004/ 010197 1 n

anal ogy to exanple 4.1, BOC-tranexam c acid was
qnverted to trans-4-[(tert- butoxy-

car bonyl - met hyl - am no) - pet hyl | l} necar bo _

Acoliition®f 0139 g(MBFR mg)) of tring- Léi ?ﬁ? gr ﬁ @/yi bfnzenesulfon

% aﬁ%{lé];) c¥c10hexanecarboxy11c acid in 2 mL of CH,Cl, was treated at RT with 1 drop of
er

Wﬁ,rfe&w@ﬁ;%ﬂcg?g éﬂ?{@, 4&2&%@;&?? ,egbe%f q ypt\{hl])ngé/ wﬂgm 5 min, and
Etﬁr@ﬁ%&% %M&éﬂ%ﬁ%ﬁ yﬂ'he%%ﬁl'ﬂ@ﬁ@ﬁ@ ReGRdted ¥disiotved in 2 mL of

I |
k= ML NN N T A T
a5 In%_lq 0°(C_“‘aﬂ'ge r%a&fyn%é%%?f‘é’tlfgﬂqfo‘? QHH‘BEH@E@M@E@ between Et,O (x3)/

eonverte ns- 4- - chl or o- phenoxy
agudvonyd thratet NyllCahi Tﬂmq OTgREE BYRSS WWWE%%C&&P% kQrpiagueous
i\? ﬁ c}rl\@ ovglzﬁﬁ'i&; Hhd ewlago)fateé Phrificiti 6y R8%-dhRo@xegpdphy on 8 g of

(cice hél QCBLChdheXELOArITor1))2ared-Ad & gﬁ%})o])f R firans-4- [methyl-(4-tri-

fluoromethyl-benzenesulfonyl)-amino]- cyclohexanecarboxylic acid (2-dimethylamino-
ethyl)-methyl-amide, MS: 450 (MH™), MP: 83°C.

4.5

In analogy to example 4.4, trans-4-[methyl-(4- trifluoromethyl-benzenesulfonyl)-amino]-
cyclohexanecarboxylic acid and N,N,N* ~trimethyl-1,3-propane-diamine were converted to
trans-4-[methyl-(4-trifluoromethyl-benzenesulfonyl)-amino]- cyclohexanecarboxylic acid
(3-dimethylamino-propyl)-methyl-amide, MS: 464 (MH").

Example 5

5.1



10

15

20

25

30

yl }-cycl ohexanecar boxylic acid and
N, N, N -trimethyl et hyl enedi am ne were converted to
wones®2§47 [ (2- dinethyl am no- ethyl) PCT/EP2004/010197
- net hyl - car banoyl ] -cyclohexylnethyl} nmet hyl -carb 15
am ¢ acid 4-chl oro-phenyl este¥,- M5: 410 (M+, 1Cl).
In anal ogy to exanple 4,4, trans-4- 5
Ip(amal@gym@mm&mm@@ﬁmﬁmmmasafﬁ%fed&g fms-4-[ (tert-butoxy

%hs}\?r@/ S{e%% ﬁ&aﬁ}eaﬁmuy@o@@mewaoxyhc acid, MS: 270 (M-E).

trlnet 3- propane-di am ne were con- verted

iEans {4 [ (3-di et hyl am no- propyl)-nethyl-carbannyl]hﬁ] ,
G & 1.2 20 4¥04 - Ntdrt- SRt p@Erbo@dirlethyl-amino)-methyl]-cyclo-
SeRREr L DRERY da

ester, o 424 (M
I&Xanecmboxﬁl@@q dwasgpaversehiodEnsT- Bﬁﬂ’é@a%oﬁlegﬁ%%gh&anecarb'
Frr el A y@ oxynet hyl - cycl ohex- yl)-nmet hano
&ﬁaiéﬁaggﬁbgﬂﬁéfrgﬁydrofuran was added 130 nL (208
mmol, 1 eq) of 1.6 M 25 n-butyllithiumsolution (1.6M
3.5 n-hexane) wthin 30 mn. After stirring at -78C for

0, .00 Fx gﬁ ﬁ%oﬁammetﬂylﬁﬁ)n&xﬁethyl cyclohexanecarboxyhc acid-HCl
et met hyl - chlor05|lane re a4€§? mhf N, 10 o
anid- cSprcv];rhendCblasof@Hth migBRcoRvertghie trags-4r 8 (RO Fg e oxy
e  SeRUetMecdrBasiic BidoMSE 374 QT 1CL).
aug&kgpﬁiﬂ%%gﬂgﬁ?ltlgﬁgd bet&een et her, 1M HCl
solution and water. The organic |ayer was dried over
mgscn concentrated under reduced pressure and the 30
o415 15 D8 AU ATBLAJLAPAHIOR. SicbeiaBinyiinbibal-Anino]-meth-
n

h 05/.028427 - 38
ﬁm&m@@na@mﬂn@m gcﬁ Qﬁéagﬂ%ﬁﬂ V?%Eq dyar@m(eg«f% copverted to

ureg%L qﬁ?&ﬁgﬁiﬁﬁﬁ>ém§lknﬁmﬂﬂﬁﬂﬁﬁﬂ L@m&h@&ﬂﬂﬁﬂﬁﬁLﬁmﬂndcmb—

nanol as’ col orl ess_viscous oi
éw@qd@cmorcﬁphawhe@en%ﬁal%@ (MBF wi€ln of 27.6 g (107
mmol ) of trans- [4-(tert-butyl-dinethyl-silanyl 5
nmet hyl ) - cycl ohexyl] -nmethanol and 9.99 nL (128
I, 1.2 eq) of nethanesulfonyl . chloride

a@&ﬁ@m\mamplawe@rauhée[r{(%fhlm-%engwf@rhcm )g@egw}rgmmo -meth-
&ﬁ ctyulP exaheca{%o lic ?&d Eﬁ%N N hﬂri‘ﬁie%@ylfm Sl}nrdlﬁéﬁefcﬁﬁﬁiﬂeﬁfbre con-

Irre RT for

peted toi md4ﬂé$wﬁeﬂhﬂmm1%prqnwmeﬂa{hea%mgy -C?H@Hexylmethyl}
%’%ﬁ%@ % hagrﬁc‘?aé’%’?i LIS NO SRS, 4ATeinTOCRN rated to

cru s-net hanesul foni ¢ aci d
4-(tert- butyl dlneth 10

Examiplesiyl oxynet | i yl ) -cycl ohexyl net hyl ester as

col orl ess viscous oil, Ms: 354 (MFNH4+) 6.3 38.2 g of
ude trans- nethanesulfonlc acid

r
% tert-butyl -di nmet hyl -sil anyl oxymet h
At]( 60°C to 67°)é3 toa solut1o¥1 of 30.0 g (208 mmol) o¥trans (4-hydroxymethyl-cyclohex-

yl)-methanol in 450 mL of tetrahydrofuran was added 130 mL (208 mmol, 1 eq) of 1.6 M
n-butyllithium solution (1.6M in n- ~hexane) within 30 min. After stirring at -78°C for 30
min 32.3 g (208 mmol, 1 eq) of tert-butyl- -dimethyl-chlorosilane were added within 10

min. 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 HCl solution and water.
The organic layer was dried over MgSOa, concentrated under reduced pressure and the

residue then chromatographed on silica gel with a 3:1 v/v mixture of n-hexane and EtOAc
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cycl ohexyl net hyl ester and 16.7 g (340 mml, 3.2 eq)

of sodi um cyani de dissolved in 380 nL of DMF were
werbesreshzat 80C for 2h. After cooling the reacPCOMmP2004/010197

m xture down to RT, it 15 was partitioned between

et her and water. The organic T-ayer was dried over

SO4 and concentra und S:Sul .
durnhging -6 Fht ]o}@} e 8HS‘§‘gr‘ieE Garagdy Sl@loxymethyl)
gély)hgﬁyl(]t-ﬂl'éﬁlaﬁgl R-cBR¥RReiR0ds &, A 249 (]Mf}é )el uent gi vi ng
4.2 g (80% over two steps) of pure

trans- [4 (tert-butyl -di net hyl - S|Ianyloxynethyl) cycl oh
yl]-acetonitrile as colorless viscous oil, M 290

T&@?i’&acegﬁdﬁoﬁu& %@JZ’JUB e @070MhnidA) &f tean(s9@- 5ermbutyj dgnethyl-silanyl-

SR o b e g s
andkide ifh 380 of1, Bt @ﬁzd)lpﬁ'@tlé&ﬁaecﬂﬁﬁderlsnrm%eﬁ Olcrl_0°6f29e§tmhrﬁ2)13 mmol, 2

t dat RT | 20h d
Tt By 2088 {REFEPEHbTEEES T 1T AT p ¢ wes then
ﬁa@hﬁ%&%@%ﬁ@@éﬁ (?H%'lz,tlﬂ\? BICIhadwaed. ’Dhe@HbEbp?ﬁsa 'w)vrg; &ied over MgSO4
% o ure ani no- e
el stomry T to YigHRAE O dedr A0 T DB TRTE Mg (repe-butyl-dimeth-

W{'ﬁ 1)-cPelShexhln iyl lestePassl dilesOvismofis dil, MS354 (M+NH/").
%g%L%ﬁ [) o f?ans- [ 4- (2 am no- ethyl) -cycl ohexyl]-

nmet hanol HCO -salt and 13.9 nL (100 nmol, 1.1 eq) of

EﬁBN in 120 nL of CH2A 2 was 30 added a sol ution of

g 89 c1(uJ:1Q Qramﬁethélnelulﬁﬁﬁc £did di(tdrebuybdimtthpli-slanylongnethyl)-

hi 10
Tl dhsxyiBistiyt pee a6 L P £iTPh > %ﬁf\aﬁﬂﬁ%&%ﬂd@ dfffotved in 380

dLM kel frohUA frencoatid ﬂﬁleﬁctm'ﬁhﬁmtufe ldewn to RT, it
%%2%@ %ﬁi‘%%tﬁ“fa% dried over WD 2005]Q28427 -

RaTEHE00a DAaThSDY e COREHTI-IOY “adRLpYE g and

¢ c%{; ey le‘red[lged(;ﬂ‘esl’s‘l)ﬁcér $2:5 f@ﬂﬂh‘ ka€ Yisdoatieagrhphed on silica gel with
?$ # -car an1c aci'd tert-but ster, as l o bg £wo steps)
ulecmm sigiure ofvBhenps apd/RitdAs agths € qgn‘g%lmﬂg@%% <:8 2/o§ox§r o steps

ePlhrelt{QH? C[)L Qefr‘ébﬁﬁ]{] 1Qith&hyl(HahyB AN MATD keytloka@l] eia:eboyllt)nle as

acid tert-butyl ester, 41 nL (434
mdoﬂ¢%5mﬂqysQﬁ,NﬁbQPQGMQHh»dr|de and 35 L (434 mol ,

5 eq) of pyridine in 140 nL of CH2Cl2 was stirred at
T for 16h. The reaction mx- ture was then taken up

|# et her and washed with 1M
yatagero oAz Cormeobor e L Rye g pHgeymethyD)-cyclo-

?L %28‘%&11}9’% f iofb ANBI, MNIPOICRIT, SANT.LRIFRI@MHDdgassa 223) in

érude ‘trans-acetic aci

4SQ Palt (ﬂ?dthd@lﬂﬂ my&i&rdﬁﬁ’ﬁﬁ%f Ak Eflqlﬁﬂaﬂwéygﬂeaﬁgggwpheieo The catalyst

W(aM etneeStobactl @2 ftratio g ﬁﬁa‘islé’éo%ﬁy&aﬁbfated\@ldez @&uced pressure giving
17.1 g (97%) of pure t¥ans [4- (Zyammo ethyl)—cyclohexyl]—methanol *HCl-salt as colorless

solid, MS: 158 (MH™).

6.5

At RT to a solution of 17.6 g (90.9 mmol) of trans-[4-(2-amino-ethyl)-cyclohexyl]-
methanol *HCl-salt and 13.9 mL (100 mmol, 1.1 eq) of EtsN in 120 mL of CH,Cl; was
added a solution of 21.8 g (100 mmol, 1.1 eq) of di-tert-butyl-dicarbonate in 70 mL of
CH,Cl, within 10 min. After stirring at RT for 3h, the reaction mixture was partitioned
between CH,Cl,, 1M HCl solution and water. Then, the CH,Cl,-phase was dried over
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6.7 To an ice-cooled and stirred solution of the
crude 26.0 g trans-acetic acid 4-(2-tert-butoxy-
woanisangd2am no- et hyl) -cycl ohexyl net hyl est er panaP2004/610197
m. (92.6 mmol, 1.1 eq) of CH3I_in 300 nL of DMF was
added within 15 mn 4.04 g (923958 mol, 1.1 eq) of NaH
55%in oil 15 After stlrrln er, ni gh
It(eie&@t aircﬂq@qnczt_nt@geqlﬂo 1igld 28, O EsTIdLG ¢, 5‘3;(%@1 iy erclohexyl)-

};llg SbatndPad FIRbutyPester @6ldoloileshaist narod], Bakderb avitiHhe
reaction mxture mas then stirred at RT for another

Ih. It was then partitioned between ether, 1M HCl
@6Iution and water. The organic |ayer was dried over

IQQBn GORES gt(gél? %qnyﬂ;l @Ffraﬁsem@ﬁﬂydzbﬁﬁﬁahﬂ éwtlj)hteh;é) ~ethyl]-carb-

t I
st avhEer butieeteb il ik Mo Tanand o oecetic RS i napfL (434
I Vog nfge(% §>‘f % dl{n@ 378 LYSE, oF C?iz@l{}&/)as Qfirred GERT If@nBShaThé teaction mix-
e

ey ohothongiiratiyih ctiet rd KOS BULGH ohfise: fdifatogen carb-
gr}az%? gch{loJl%rg WvateP lsit}f%ﬁ)’ﬂi@ R %hise)vﬁ‘k]dned ové MQ'SO;Iand concentrated

d d t f 18
’@fylttld and-gawadé Uglasciqgluaggé 4so—tgrtlb?1r’20)?ycar on agmno ethnﬁocy)clohexyl-

? % ag)ég ﬂq&%‘%bu{@} hyd: QO@ESM-Qiert Bﬁ%k&fc]arbonyl))H“L]

exyl ne ester 1n 135 of di oxane was added
63 2 mL (63. 2nnn| 1.1 eq) of aqueous 1M NaOH within 5
67n. The reaction was honogenised with 13 nL of MeOH

grel%cse {?oﬁha(r%%tl re hm]gg 0?&%‘1:}11&8‘ 2@(ﬂ§ﬁﬁﬂ§ad€h’ﬂc aNd@H 2-tert-butoxy-

en stirre or additional

teﬁhcmylmmm@hWﬁMdph@@rhnqtbylreéﬁ%wi 57 éﬂd@%édﬁem? 1.1 eq) of CHsl in
e S@%[ 55% in oil
gﬁddmevapor fl eg%@@&ﬂ@ﬁhﬁ% (n>fu°=1)4/ dd?(%cyslrﬁﬂqur JNaZ S@H ( oil).

quant|

Sﬁkbthéﬂ 1o I‘ocfvasliheﬂ pgrt(cﬁacd_bﬁwngg ether, i MaHEL fcéu’uon anf water. The organic
4- h XY, met h C @

%é(pa\% ‘ﬁ’f dbcmegﬂgg?é e%o%?&f{%ahgd nﬁl_ﬁe?)‘éd]uced'fﬁfe'@édre aﬁ&ﬂﬁ&ﬁh ue was
dngh &Borﬁhto@fapéleébn nilica pél evithet:& Vi rabrtee 0\£fnthﬁxen©37f\{svia %’fOAC as the

%Xglpla} gl&l@g I’W %&@é@ g%]v(ﬁz?fé é{eﬁg)m@ﬂ?gﬁgﬂr&ﬂsl dcktic ac1d 46[2 (ter;—butoxycarbonyl—

sl b eyl |odalobexylnbibyl SGr @b ¢plox;l\¢sp @mcw aily MS: 214 [(M-(tert-

%eactlog mggfg.decanted and washed with CH2C12 (x3).
R R base was partitioned between CH2C 2

(x3)/ H20, dried over Na2SO4 and evaporated to yield
k824 g (96% of trans-4-[2-

(oot R CAUE Boml - It B 0912t bl GHGhAPRXABRSA 4-(2-
tert—butoxycarbonyl -methyl- ammo) ethyl]-cyclohexylmethyl ester in 135ml of dioxane
was added 63.2 mL (63.2mmol, 1.1 eq) of aqueous 1M NaOH within 5 min. The reaction
was homogenised with 13 mL of MeOH and 28.7 mL (28.7 mmol, 0.5 eq) of aqueous 1M
NaOH after 3h, then stirred for additional 1.5 h. The reaction was evaporated to remove
the dioxane, partitioned between Et,O (x3)/H,0, dried over NazSO4 and evaporated to
yield 17.13 g (quantitative) of trans-[2-(4-hydroxymethyl-cyclohexyl)-ethyl] -methyl-

carbamic acid tert-butyl ester, MS: 272 (MH™.

6.9



In anal ogy to exanple 4.2, trans-4-
[2-(tert-butoxycarbonyl -nethyl -am no) -ethyl] -cyclo

waQods@zanecar boxyli ¢ acid was converted to trareT4P2004/010197
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(2- met hyl am no- et hyl) -cyclohe 8necarb- oxylic
aci dHO NB 186 (M), M 214C. 6.11 In anal ogy
to exanp

breaSoR 37 i ) e Sy by S s Ry ey methl
agrbghelaciBiet- But§ e prb@ﬂﬂ] Fldqy, 66 axlnef veaterarad 90 mL of acetonitrile

g%§¥§é%%f tOQQ%?EZ?Sg%ﬁVﬂ @V%S@ﬁsﬁkneinqggiaﬁggagc %ﬁwand554

59'3&%%10@ Mr i"é o“f%dmﬁl thtap bitio daaivinigiy: 30omisx Anﬁtre.‘r 6h theseaction was

é?‘%;%d-aév@y% }%rg é&%&y@?? gﬁg gf Lo ge:%%/pgase WaS rtlﬁg}l&ﬂle"tWeen
YA (x8 /0Bt dyd Bdvry Nersol adiekep osetee te pielel 1 2dg (686) of trans-4-[2~

t(’é?@l?&ﬁ(g%k{?rwhmeg}yﬁ )gp)ln%ftm}l C}Eﬂ?lbegiﬁg‘gﬁajb oxylic acid, MS: 284 (M-H).
-cycl ohexyl }-ethyl)-nmethyl 20 carbam c acid -
4-19hl oro- phenyl ester, MS: 424 (M+, 1Cl). 6.13 1In

E{: lelﬁggydﬁ)?@x%gggﬂxi élglpg—&ﬁi;r (a Qrﬁ{?ﬁié;qygagh?%]methyl amino)-ethyl]-cyclo-
%%J?éﬂ&ﬁbfﬂh%%&%%@ﬁ&@&ﬂlw €rafsud2anethylamino-ethyl)-cyclohexanecarb-

2-(1, 4 dlazepa um({@%ﬁyaﬁg%izg%%gfre_anXezied to

diazepane 1- carbonyl] -cycl ohexyl }-ethyl) -nmethyl 25
gfibam c aci d 4-chl oro-phenyl ester, NS 466 ( M+,
1Cl). Exanple 7 xt ure. of. O.
In ahdos ebmppia hdrseryi2 ey mRa s aoA B ERetarbofilc acid-HCI

%%H%%or]) ﬁél}%hlér%félmm@@%ére‘éf)mb&ﬁﬂlt@ tianbasie- am-d:hlb.rﬁr@hgnoxycarb—

I A e A R et S A Y T

2 mL of DMA was placed in the mcrowave and heated to
é%T pC for 1h. The solvent was evapo WO 2005/028427 -41
/

EP2004/ 010197 r at ed rtitioned bet n_Et?2 .
(In@)mbg)qtspe@aglp Q)‘b/éc,pépgpcﬁ ZD E(fl (@&0 \g%d)ng Omgxl;lgl-ammo -
pe%f}t g}% 1dH é’ﬂe@&r@oggylﬁ%lcgarﬁ%% Nﬂtrlmethylethylenedmmme were converted

rono- pyrim di

h
o traps }(269 %a@n@h@emwwbcm@%wdca%gséh%"%?k%zﬁﬂ} etbyD)-methyl-

7 le 4.4,
e et e 1 o ol - met hy

|} cyclohexanecarboxyllc acid and
N-N. N -trimethyl ethyl enedi ani ne were converted to

tIrn %Tolgf td eﬂarr‘ﬁ ¢ DI OTRH A2 'Pqéldé}ﬂm% =l ehofflalBdnyrinathyl-amino] -
cycl ohexanecar boxyl'ic acid (2- d&

ethyl} cyclohexanecarboxyhc acid and 2-(1,4-diazepan-1-yl)ethan-1-ol were converted to

trans-(2-{4-[4-(2-hydroxy-ethyl)-[1,4]diazepane-1- carbonyl]-cyclohexyl}-ethyl)-methyl-

carbamic acid 4-chloro-phenyl ester, MS: 466 (MHT, 1Cl).
Example 7

7.1
A mixture of 0.42 g (2.0 mmol) of trans-4-methylaminomethyl-cyclohexanecarboxylic

acid*HCI, 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. C Issue 10, 1889-1891 (1971)] 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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nmet hyl am no-et hyl ) - met hyl - am de, Ms: 412 (M+, 1Br),
MP: 111-113C. 7.3 10 In analogy to exanple 4.4,
wonres®2ge2f [ (5- br ono- pyri m di n- 2-yl) - net hyl - am rOTAERRGRY10197
'} cycl ohexanecarboxylic acid and
N,N,N‘-trinethyl-1,3-propanef§ﬂanine were converted to
trans-4- 5- brano- pyri m di n- 2- = et hyl -
R Ry eBHER ARG BB bGP LS G i B0 dricd el Rbs504 and eva-
doBaidi PRS0 BB o BT BY trkn T (5} brafiodeyrinvidin-428)-(Mel-amino]-
1Bﬁ). 7.4 15 I'n analoq¥1t§ eg #Fﬂi%4 p. 172-174°C
rnethi-chcloh B ey ES ATl 2 %&? N i
-met hyl } cycl ohexanecar boxylic acid and
?Znethylhonnpiperazine were converted to trans-(4-{

(5- brono-pyrimdin-2-yl)-nethyl-amno PUNTRUR }
Inpetlegy jo me&ﬂr@ﬁ,ﬁrw(ﬂ[ﬁéﬁﬁwgqﬁlﬂlﬂﬁn‘%WVszé‘ﬁ%l gmino]-methyl}
cézél))?%h@&?@&@hc M5d 2824 K Mt iR hylethen ddidmik64@re Corbrerted to trans-

alo

n an to exanple 4.4, . .
4 {l4pdrampiyBntongy Py R PSRk P bapagr paligeid (-4
oll e id S ®r', 1Br), MP: 111-113°C.

e L i & womver tad to

trans- (4-1[ (5 -brono-pyrimdin-2-yl) -nmethyl- am no]

Z.3ret hyl } - cycl ohexyl ) - [ 4-(2-hydroxy- et}
t 5 ' 1s:4-Y [ (5-0¥6#n ReididvB:yl A hti{yMatnino | -me -

ﬁ%ﬁ%ﬁdéﬁ&%ﬁskg%gég 8&%¢¥¥bgnalgq§@t éxag;? ggl, no ;;to

yclohsxanc(bmetingria mna LNy MMl SRERREIPBUT TS convered
acid g 5 ;3= i | CinB e lobexnecdrbaxylic aci

?%nsf‘pﬂgbj&?‘ﬁsﬁ’?fé&g%oﬁoﬁgﬁﬁpgﬁ2] L)watehyl -am no?xy1 °

GedimydthyloypirooprepsnaeshpoadidecMact49, (Wéw 1§3£8 (M H,

1Br), MP: 155- 158C. 30 8.2 WD 2005/ 028427 -42

?2T/EP2004/010197 In anal ogy to exanple 4.4,

-4-{2-[ (5-brono- pyrim di n-2-yl)-methyl - ani noj -.et
i soalaay &b ohvasEnedanbon r{'[@taéﬂw—a%&%mﬁr‘f—%%5—&%ﬁ9ﬁnlﬁoﬁmethﬁ-
N N ardeEd VAR nedian 6O WeRS dodtertta@l to trans-(4-{[(5-
oL oL e am oo somuart et o

2-yl).-- | - ani ,

bwﬁiw@hﬁd&mbﬁrmﬂ ﬁn@tbﬁgeg%géle%zgi(mgtﬁ]yﬂEl];i] )Chazepan-l-

)?}Eme 10@’ '@K[k * B RIWIP 2Made6od/5: M+, 1Br),
m%tgx%%g]’ gi% ﬁn{’anarﬂ’ogs' to efan'pl e 4.4,

trans-4-{2-[(5-brono-pyrimdin-2-yl)-nmethyl-am no]-eth
gy} - cycl ohexanecarboxylic acid and

1 1Bt ) D OURRL RGN AL RS AR5 000 By @ik -1 aAthfldmfigo] -methyl}-
cyclohexanecarboxylic acid and 2-(1,4-diazepan-1-yl)ethan-1-ol were converted to trans-
(4-{ [(5-bromo—pyrimidin—2-yl)—methyl—amino] -methyl}-cyclohexyl)-[4-(2-hydroxy-
ethyl)-[1,4]diazepan-1-yl]-methanone, MS: 454 (MH, 1Br).

Example 8

8.1

In analogy to example 7.1, trans-4-(2-methylamino-ethyl)-cyclohexanecarboxylic acid*HCl
and 5-bromo-2-chloropyrimidine were converted to trans-4-{2- [(5-bromo-pyrimidin-2-
yl)-methyl—amino]—ethyl}—cyclohexanecarboxylic acid, MS: 340 (M-H’, 1Br), MP: 155-
158°C.

8.2
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[ (5-bronmo-pyrimdin-2-yl) -nethyl-am no]

-ethyl }-cycl ohexyl)-(4-nmethyl- [ 1,4] diazepan-
wa-2¢isjo2set hanone, Ms: 438 (M, 1Br). 10 8. 4 | nranalPomy/010197

to example 4.4, trans-4-{2-

[ (5-brono- pyr|n1d|n 2-yl)- nerﬁ% am no] - et hyl } -
cyclohexanecarboxyllc

5 alog) By e 4GPl (oL B GBI i eminol-et -
l%ﬁ%xan(eélarﬁg li a€i8 an® N?NIN Pﬁtfmé’fhﬁbﬂhylznyd1)m1n’asv¢ry kconverted to trans-

- et |

et S P el B e acid
éﬁ{e}hylé&énﬁ»éhﬁ% thlﬁla%id@fMQ 406 (YK 1B4), MidI5E-5FC.
trans- (4- br omo- pyri m di n-2-yl ) - et hyl -

am noj - ethyl} cycl ohexyl)-[4-(2-hydroxy-ethyl) -[1,4]
&Pazepan-1-yl]-nmethanone in 2 nL of CH2Cl2 was cool ed

l(l{ll_oag:l)a%c%?% Ex£R%18 4. aWrhis-£.{946-blonid p3midint2- -y2-reethyledmino]-ethyl}-
u

I SO- ‘cyan ﬁ¢t r 20h and 48h_ the r
R e
ﬁ( K43 im iR 2688) nREH1 A4 - ethylf @y dhexybH (4-Reiyk ). 4] diazepan-

N- but i socyan . respectively. The reaction was

te
wapmﬁﬁnaeqn%l%s é?%? ePin 5 nL of CH2C12/0.5 niL of
MeOH and stirred for 1.5h. After evaporation, the
ggaction was purified by flash-chronatography on 5 g

| | (CH2C12: MeCH 9 to 4:
frlszgloﬂé:gwftg gmrépls Aedntrapytyip-l Z—‘a%b‘aﬁ? @VH%%T @1“2? V’ESP‘EQE ]?%mg’[ -ethyl}-
éy@lﬁf §H%c£%% | Hlcfinmé- () 4—@[&&5{3’411‘ Bl)Bihn-1-ol were converted to trans-

RSN bn%ﬁq PEERIAIn Bt o ok amighol i relafiPor s sprpdroy-
?trhglgs_ #q&nlz)'ln%)etﬁa&ﬁmal 9157468, (MH", 1Br).

onet hyl cyclohexanecarboxyllc
aci dHCl and 2-chl oro-5-ethyl pyrimdine (4 eq, 5h 45
ABn, 120C) were converted to trans-4-1[(5 30

%tsﬁidg .‘/c{f*o”ﬂog 04 rﬂﬁ]})mﬁmylk (@J{woj-bfmﬁdsqsly}mﬁammsmethyl-

- 7276
2005762 %demﬁémdm?m@g‘l@;r bygilazleﬁafagﬁ&i?ﬁw%&one in 2 mL
S%éﬁgtf whs %001&{1 &Re) &n&heh@d witBlo0ds-aY (.43 girfol22 ydl))ofN ~butyl iso-

- | oh
ayhatd, WERE 2Qh an«ﬂe%&h;thetqayﬂl@%fgﬁ SO 0 IRt Vi 0.048 ml
k(‘)’ 2:?&11’11?‘1 208 Flﬁ?]e &F W34 RYS(b %Iﬂolz 2yl e)qj ﬂﬁth’ﬁtyla%d?Qﬂlate, respectively.

xanecar bOX C aCI
bt mgdctiomn mas ewtapyra)tedm é@z&‘l&/&;@}i oé l\/g,eOH and stirred

for 1.5h. After evaporation, the reaction was purlﬁed by flash-chromatography on 5 g silica
gel (CH,Cl;:MeOH 99:1 to 4:1) to give 0.081 g (68%) of pure trans-butyl-carbamic acid 2-

[4-(4-{2- [(5-bromo-pyrimidin-2-yl)-methyl-amino] -ethyl}-cyclohexanecarbonyl)-[1,4]di-
azepan-1-yl]-ethyl ester, MS: 567 (MH, 1Br).

Example 9

9.1

In analogy to example 7.1, trans-4- methylaminomethyl-cyclohexanecarboxylic acid-HCl
and 2-chloro-5-ethylpyrimidine (4 eq, 5h 45 min, 120°C) were converted to trans-4- {[(5—
ethyl-pyrimidin-2-yl)-methyl-amino]-methyl}- -cyclohexanecarboxylic acid, MS: 276
(M-H"), MP: 128-130°C.



10

15

20

25

30

In analogy to exanple 4.4, trans-4-1[ (5-
ethyl -pyrimdin-2-yl) -nmethyl- amno] -neth7lI-

woyalsgpheranecar boxyl i ¢ acid and PCT/EP2004/010197
2-(1,4-diazepan-l-yl)ethan-l-o% were converted to
trans- (4-1] -43-

(5-ethyl -pyrimdin-2-yl)-nmethyl-am no]-nethyl }=cycl ohe
M%1)- [4- (2-hydroxy- ethyl) 10 S - »

1h hndibeh a7ERAR1dle ¥tk {Tesenel-pMEni d#A4-{IMrtdthyl Exainp] -encthyl}-
10 1071 1In analo

cyflahexaneqaphargtif ?"F”g%’i“ﬁ] &Iﬁﬁ‘ﬁ%;ﬂ%ﬂz@%}l@ﬁ%&g@éﬁg@g Wa&@qr}vgrted to tr'ans-
?%%m Fzﬁg’id%h@{fp}n@ﬁ%l%bpﬁdtmmEmﬂeﬁamarbzmhc acid (2-di-

i
I converted to trans-4-{2: [(5-ethyl 15
BRI AT DTt R eaiSn ey (V.

-ethyl }-cycl ohexanecar boxylic acid, Ms: 290 (MH).
ol.2 In anal ogy to exanple 4.4,

i oS THBh H EPa B) -
{yaéﬂe;éh i 2B&RAP adid ¥ha 8t (hadidzephn eylfteanyail etk domverted to trans-
rans- (4-{2- [(5-ethyl-pyrimdin-2-yl)-npethyl-amn ) )
(4ell Gﬁyqetilylcymr@w{sWrV)ll-H[eﬁw f@lﬁ@d%@l}‘gﬂﬂﬁgfﬁx%%?%m ethyl)
Pr:¥é = 1= vh ]+ i MHAT MH) . Exanple 11
[?f?%g%ﬁnaln p%%éﬁ%%@g%%dgﬁy 1, )Bt 5ans2 4- ™
2-netg¥Ianino-ethyl) - cycl ohexanecar boxyl i ¢ aci dHC
é«ample | oro- 5- propyl pyrimidine (4 eq, 2h, 120C) were
converted to trans-4-{2-[nethyl 25
: prppyljpyriniQin-2-y|)-an1no]-ethyl}-cyclohexanecar
i taempmiple 7.1, Gant-4-(o-medylarmino-eth) o SRnéArboxlic acid-HCl
%{dlaélgfﬁléfc{-ﬁ:e[tﬁﬁﬁ%ﬁﬁhfdﬁ&' (@'eQPIH, -1 DYC) Rireslé BorRrebted ttrhmod{ B4 (5-cthyl-
yl'}- cycl ohex necarbox&llc 3CId and . - 990 (M-H")
paimidin-aiArspsl-eming leetheircrdehexprearhasmlici i b e :
trans- [4- (2-hydroxy- ethyl) - [ 1,4] diazepan-1-yl]
A-{2- [rmethyl-(5-propyl-pyrimdin-2-yl) 30
am no] - et hyl } - cycl ohexyl ) - net hanone, . M5, 432 (M) ..
20085204 BRrbria LAt & A5 DO BB ISt O s L Snd -etbyl)-
%ﬁloﬂ@%%%bh&lﬁ’é@i@ﬁhﬁ 2£(1)4-diazepan-1-yl)ethan-1-ol were converted to trans-
rans-4- (2- net hyl am no-et hyl ) "-cycl ghexanec l,i
@e{ZdH@ethsdrmwmnldmwl)anéw%a%Wj ?%ﬁﬁﬁﬁ?wﬁg‘ﬁ%’é@rowemﬂ)'
r -chl pra-2- { (Veitne in 5 analogy to
DRy RIS RN IR, Jue 107 1685 1801
(1971)] (1.7 eq, 2h, 120C) were converted to

Exaamge 41 { 2-
[ (5-chl oro-pyrimdin-2-yl)-nethyl-am no]-ethyl}-

11.1

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

11.2

In analogy to example 4.4, trans-4-{2-[methyl-(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-yl]-(4-{2- [methyl-(5-propyl-pyrimidin-2-yl)-
amino]-ethyl}-cyclohexyl)-methanone, MS: 432 (MH".
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cycl ohexanecarboxylic acid, Ms: 296 (MHf, 1Cl), M
118-120C. 12.2 1In analogy to exanple 4.4,
wonres®2ge2f 2- [ (5- chl or o- pyri m di n- 2-yl) - met hyl - aaTme?008010197
hyl} 10 cycl ohexanecarboxylic acid and
N, N, N -trinethyl et hyl enedi am € were converted to
trans- 4- {2- [(5_chloro-pyrimdin-2-yl)
Exasthg/12 ani no] et hyl1} cyclohexanecar bOxyli C acid (2-
dlnethylan1no et hyl)-net hyl -am de, Ms: 382 (M+, id).
In anal ogy to exanple 4.4, trans-4-{2-

(5-chl oro-pyri m.din-2- h
e e 2D Sk i ffpcasanc
MY £HERAY %Q}E&ro&a?ﬂﬁﬁcﬁﬁ§ fs@zﬂth{eﬁze{d from 5-chloro-2-hydroxy-pyrimidine in
a‘(rgic;:ggfltg %ggﬂgl])l/ ATy In)rt]z,(zu lﬁ)é?[@,: kss&e q‘?§089a128991 (1971)] (17 eq, 2h,
Yo Eﬁ%ﬁ?&tedl\@ trad94- DMEchibed pyrifAdid-2-yh) - ma‘dulybglymtcd -ethyl}-

exa

¢Yichlhsxa43£f@b9¥@£@ﬁlldow 23 M FCR NP L4 F: ani no]
-ethyl} 20 cycl ohexanecar boxylic acid and

> 41, 4-di azepan- 1-yl )et han-1-ol were converted to
trans- 4-{

[ranahigy rt@ﬁigﬂ}n]pl[prﬁﬁ Haps- 91 g h’%g}ﬂwo erﬁ‘bcim -2-yl)-methyl-amino]-ethyl}-
ﬁi%ﬁé negé%%bfﬁ%)&ﬂd) and¥ N,Iz ﬁ%ﬂéthylythy&&]h&ilamme were converted to trans-
I azepan

ehlomo- ]p*grlqllcﬁgf,z ;&5”3 mnBi\B@yéS@cl&M_ganfgarmlh)c acid (2-

a MME | 1ahh b
O P e

Huenlg s base and 0.412 g (2.26 mmol, 2 eq) of
22.8hl or o- 4- (trifluoronethyl)pyrinidine in 4 nmL of DVA

nealégi%gﬁ fe 4R - 4- Jé% cHidgo-poHimedih- 291 - methyl ammo] ethyl}-
eva or

thé resi artltloned bet ween ‘ (4-{2-
éycf&:)ﬂexamqg(b@gth_e@% 4{}4213@4: Vi qr@gmagrégmﬁwg*dpnvg to Tans-

L n yabh af methgh§k 4] diazepan-1-
g@a%g&% Iﬁ&trﬁﬁfﬁ/ IZ((GJLW%T% |'c lﬂ%—ﬁgﬁ oérg%‘tﬁwJ tE),yr | e?ﬁ?)gl (n-m- 5@) M dizzepan-

yRretbpnornes P9%9ﬂfb hEx¥anecar boxyl ic acid, Ms: 330

(MH), M. 110-112C. WO 2005/ 028427 -45
?SI/EP%O?Q/F10137|1?42 IplanalogyhtF exanple 4. 4

trans met -(4-trifl uoronet

Anhmadey tetehgmpledy‘b Itwﬁé’%aﬁ%e[&éﬁblé’i%ﬂygmﬁg‘?’/’di g{h 5T Yindrio]-ethyl)-
&cqﬁl%e?%xg%lgﬁ}[&ﬂil@ce{ﬁ 5&?2 ‘(‘g%—% fz@ﬁé’rﬁﬁly?)@tliaﬁ—l -6BWsre converted to trans-
(a-{2A4({ E—thlorcnpmmdlnﬁmm - azmppi fiélf}q %ﬁoﬂegrl‘y -(2-hydroxy-
ehly}s'. H AUGLGREXY L - B RARRN Srs: W (MBS, {dH)

Example 13

13.1

A solution of 0.250 g (1.13 mmol) of trans-4-(2-methylamino-ethyl)-cyclohexanecarb-
oxylic acid*HCl, 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-(trifluoromethyl)pyrimidine in 4 mL of DMA were reacted at RT for
19h. The solvent was evaporated and the residue partitioned between Et,O (x3)/ aqueous
10% KH,PO,, dried over Na;SO4, and evaporated to yield 0.422 g (quantitative) of trans-4-
{2- [methyl—(4-triﬂuoromethyl—pyrimidin—z—yl)—amino] —ethyl}-cyclohexanecarboxylic acid,
MS: 330 (M-H"), MP: 110-112°C.
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Exanple 14 14.1 A solution of 0.50 g (1.52 mmol) of
trans-4-{[ (5-brono-pyri mdin-2-yl)-mnmethyl-am noj -
waorbisyki42cycl ohexanecarboxylic acid in 4.5 nL sCTERAGLA10197
was treated at RT with 1 drop of 10 DVF fol | owed by

0.14 nL (1.68 mml, 1.1 eq) offooxalyl chloride within

5 mn, and stlrrlng was continued for 90 mn. The

IS4 uti on was evaporated, the residue was redissol ved

Ibggdggiz@%aﬂ@?e 24 Gt@ﬂlsdf ORPh &8y O-@ifkokotabhRl- pmﬁldmznﬂ) amino]-

of cycl opr.

| -
cthplonzlchexoearbRE HeoRskrer]- T RRIP TG R VAR s to trans
I e fEbedoh 1)-a
e ey e
dnhe to yi 0. 55 999
of trans-4-{ [(5-brono- pyrimdin- 2-§I )e-met hyl 9a§n’ n(ﬁ

Wy%& cycl ohexanecar boxylic acid cycl opropyl am de,
(M+, 1Br). 14.2 0.12 g (0.33 mmol) of

trans-4-{[ (5-brono- pyri m di n-2-yl)-nethyl -ani no
Lkt hyl }-cycl o 20 hexanecar boxylic acid !

&)5&1{18815 8Py, Bﬁg‘(fj% }’iﬁﬁolg b§§9ﬁs\1§~°ﬂ (BIbr&&oFg;)ﬁﬁldlﬁMQ }ﬂ)?fhethyl ammo]

reated w
mﬁﬂhyl}a:[yd@tmxanmrb@@fﬁ@ gc1tién Ry mIq-er(%IgT.; @trﬁ%ltgd a ﬁ"z H\n’éhnl drop of

Wgﬁv% lé{]% 8? fki '\Fl d83nb],MDdq) ok BxAf)chtride within 5 min, and stirring

i net hyl
N eyt L 2o, Ut e ofd 92, 2t e i

W gd&e'd &%&%@Eé"@&ﬂut@r@@ A Bk, (Qﬁwﬁﬁﬁﬁoll@(%q) of cyclopropyl—

washe e W th aque 10% Nadl
oize iNG 2804f GHeCle w596+ Zhe épictx?{g‘ffﬁ%‘gﬁa@l}g Rﬂé’s'[d 16t £63h, then par-

g@ rge%e%eﬁrﬁgqg(%g/ ac‘ddebﬁ?l@)ﬁ INaEROG), wakHda orﬁ%ﬁaqﬁé@d 10%

68% over 2 ste

NaHtﬁIQgAdI{Lec{ ¢t Dlagtid: qumora‘@fl o pield (f 5%&3(‘9%3 oéﬁrlaﬂﬁ-rl -{[(5-bromo-
- e |
EV&IP{%I} % p}@l ﬁ{egﬂg ﬁﬁﬂﬁﬁ@fx&ﬁgfn Olozlt%%%efargﬁ]xﬁg acid cyclogropylamﬂe,

NBH), 1BEX. 3 30 In anal ogy to exanple 14.1 and
trans 4-{

%? et hyl - pyri m di n-2-yl) - et hyl - am no]
hyl } - cycl ohexanecar boxyl i c acid, cyclopropyl am ne
anal . 62nﬁhbb pétrayd-}-{N(5rbraimo-prrithig: ra%ﬁéhﬁt?ﬁh)ﬁtﬂfi&PPE@ethYl}‘cho‘

re cgnv
Fﬁ)gngiaﬁ 1c ertclqcrln Egpk%ﬂ gﬁilflélude Waﬁ 1ssolvec% 1610150/ 161%804{%)71\/1A fgd treated with

m@&mmeume@ ciaib] oy ]at 65 Honasaamse 4o B yhe mixture was
g%éq eﬁ%ﬁ wolﬁalgﬂ (g 37 gnrﬂglt P(y!acﬁrgf @P(f%ﬂ%ke)thylm Hedimd¥lammonium
chloride at 0°C and warmed to RT. The reaction was stirred for 27h, then partitioned
between Et,O (x3)/ aqueous 10% NaHCOs3, washed once with aqueous 10% NaCl, dried
over Na,SO, and evaporated. The residue was chromatographed on silica gel (20g) with
CH,Cl:MeOH 95:5 to yield 0.09 g (68% over 2 steps) of pure trans-4-{[(5-bromo-pyrimi-
din-2-yl)-methyl-amino]-methyl}-cyclohexanecarboxylic acid cyclopropyl-(2-dimethyl-
amino-ethyl)-amide, MS: 438 (MH?", 1Br).

14.3

In analogy to example 14.1 and 14.2, trans-4-{[(5-ethyl-pyrimidin-2-yl)-methyl-amino]-
methyl}-cyclohexanecarboxylic acid, cyclopropylamine and N-(2-chlorethyl)-N,N-di-
methylammonium chloride were converted to trans-4-{ [(5-ethyl-pyrimidin-2-yl)-methyl-
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In anal ogy to exanple 14.1 and 14.2, trans-4-1]
(5-ethyl-pyrimdin-2-yl) -nmethyl-amno] 5

waorbisykiseycl ohexanecar boxylic acid, PCT/EP2004/010197

2,2,2-trifluoroethylam ne and N (2 chlorethyl)-N N
di met hyl ammoni um chl ori de wer &converted to trans-4- {

5- et hyl din-2-y .
agqg@q ﬁ%e%y&?éi%@@g@ég% ‘?’B%)‘ﬁﬁ?ﬁ %}?rapyl-&]-mmethylammo -ethyl)-amide,

h{‘% (! am no-ethyl) -(2,2,2-tri-
uor o- et hyI) am de, Ms: 430 (MH). Exanple 15 10 15.1
A sol ution of 2009(2663mm|) of

124( rret hyl ami no) et hanol was di ssolved in 100 nL of
%yﬁ,r&aﬁl patiedarfd 1451, thain-a- {165- é’tﬁyhpyr(rﬁmn@i}’lh‘ﬂmﬂl}’l 2mino]-
g

fg@iﬂh@i&ééﬁ%@%’f Filig cﬁ,‘ztzhﬁp%é%g%pgl e indSIﬁ @ &g)ffethyl) -N,N-

e gﬁ%{lbﬁﬂm MASHiRaftletcbpnetdhetranen- {ﬁ(52€ﬂ1(fl)q$})rim1d1n -2-y1)-
aque

rp@h‘zit;;lqlog-or/;@tb}' h—cgc&c))( 2 %g%x%j(ylgp\f/aecgd %%O%hﬁamln%vah}l§ (2,2,2-tri-
fﬁérglé%x%%ﬁshms 43Ny, car bami ¢ aci d benzyl ester,

15.2 At 0C a solution of 18.0 g
(86.02 nmol ) (2-hydroxy- ethyl) -nethyl-carbamc acid
15 ester was dissolved in 600 nL of CH2C12 and
treated with 7.35 nL (94.63 mml, 1.1 eq) of 20

et hane sul fonyl chloride and 10.38 nL (129.03 mmol ,

f di h
zél @q?lugq%] o? %&gki@#ﬁ ¥ Sg\-ﬁstﬁaﬁlgwwwa ilagg x&,{se %%I@gqn 100 mL of
! %‘Pd efed AL withel Q@@ﬁL g33h5ansinot; 1l eq) DBt MrtHer6witB 33.8 mL

R39.04 mme]a@ﬁeg}qof,l%pgzﬂql)alﬁg} grtnézale gjﬁ naé P%r)bod %‘eﬁb ?,tﬁigf althe reaction
S%alrgé&be\ﬁao%t\?éeﬁ%%d SJQS)} z[hu%@@s 0% GKfHS'QDanD dried eatrada,SO, and eva-

Izsretedyb aiel hed3sd A810) ahR- hY‘%rﬁi%iF\j]th CmS'i]?ﬁh rrbapicasid l%leﬁxcz{yl ester, MS:

é@a@éﬁﬁ{at RT for 20h and at 60C for 4h. Additional
. (43.02 mmol, 0.5 eq) of 2-ethylam noet hanol
wer e added and reacted at 60C for 3h. Afterwards the
Bp2uti on was evaporated, partitioned between Et20

é%( (?; 9(}% d&l‘] I%Q)/g Qﬁ[&@ﬁfn ofif (2 e domE-ethiiP Sk¥hfRdrbamic acid benzyl
ésteﬁr%%sssbhvghmg{;@lo Eﬁp@é?%ﬁ%j%@iﬁyﬁ&&gﬁgjﬁigﬁ% - 11eq) of
m%;{ilgrul%c%xﬁfi 3 1d$ 20.38hiYh29.6% I DX ¥qed ine. The solution
e b & e e SHer i o
?)ft}tsgllteﬁ;l or?figlal %dg dndo. QﬁﬂTLG@’ 7M8hhoR0.9 eq) of pyridine (0°C). After 5h at

roxy- et - am no] - et hyl } - met hyl -
RT the reaction was evaporated and

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 Et,O (x3)/ aqueous 10% NaHCOs, dried over Na,SO, and evaporated. Purifica-
tion by flash-chromatography on 1.5 kg silica gel (CH,Cl;:MeOH 95:5) gave 17.12 g (71%
over 2 steps) of {2- [ethyl—(2-hydroxy—ethy1)—amino] -ethyl}-methyl-carbamic acid benzyl
ester, MS: 281 (MH™).

15.3
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carbami c acid benzyl ester was dissolved in 400 nL of
MeOH, treated with aqueous 71.03 nL (71.03 mol, 2

weagdosoksaM HCl and put under argon. The sol uti 8QTER004/010197
treated with 10% Pd/ C, and hydrogen. The sol uti on was
hydr ogenat ed at nor nal pressufl@ "and anbient 5

t t ht, filt d t
o R VB ODIS S BBk ey B Y PER Bk 2D methyl
chbeﬂrgc ?a&ﬁex%zg{ &@e@wa@filsgal{/@ iAy06 n{2of B0, ammd vethadugous 71.03

n@E (U %Inglql,(jz egz), om I)IquLn4 pgitféld T g g)on "ﬂhe slutfon S01s4hda 0 with
lbé/SPc?pr QR% B%ﬁ?xjo I{j rI‘He Solvtidn WS Bydrogéhated at normal pressure and ambient

an noj cl oh exanecar hoxylic acig i

t@h@@ﬁﬂW&QVﬂrI@éﬁe@he&F R’Tamrﬁfﬁ fo a?@ﬁﬂ aB?%BW nld%sé’]reapme‘l
9 26[hy 0 2 OxahyAmaty- euhykjexmlno

ﬁ&fﬁp%ﬂ?%té 9131‘386 mﬁor@l(ﬁg V\laSy‘D{(JOHtI n%lerg for 90 mn.

cTirmobd HEli MA: Mﬁél\’ﬂﬁén evapor ated, the residue redis-

solved in acetonitrile and added dropwi se to a

1oiutlon of 0.29 g (1.32 mmuol, 3 eq) of 2 and 0.92 niL
6.57 mmol) of Et3Nin 15 4

ol DV 2t 0C, Thel i
A edutioonf 0% g@éwabomaf&n‘b‘{? -6 DIOTRY RV Y
%tojjteﬂa&geéi/,\% gg%g@an dég%@ 6X3)A 4@%@9@%@1@%4\&&4@@34@@ with 1 drop

d h
afviFsfollpwed Gep.0¢ 2dgi0- %ﬁ'rgpor %eﬁﬁt%ﬂzﬁ % elé’l and
s?lrrmg LAJ%E ?(QEL’F‘E% ?%Pg rrr%ﬁ’l 3?? %ﬁﬂu@or@%agth(eﬁ é%po(ﬁite@llheremdue redis-

selveyllih acyotivtleradh MB@@W@ tca%:@‘t&ut{@ ?g %@/ L. ?jﬂ WS 3 eq) of 2-
[%%T%Mg%ﬁl%%s% ﬁtgylg rﬁ‘nﬁﬁ]) _ethAxbI2rEt il 0. @maf('ls de mivBt) of EtsN in

I'n an al og t o ex | e h d
4 minsf DIMA{#2 0°C.itehrgdctiop svag N@WP g E&t %veyplght en partitione
gqr}?%tle?}éﬁy ic%uﬁo?scﬁ)% gﬁ ?Q)@r @ﬁéﬁ’ b8 Nags @, Afdckvaporated then

am no-e am no] - et hanql -
Nbﬁbﬁa&}:glﬂ&@feﬂ@dext sdlca gel (20g) prepa)red in CH]2C12 MeOI—oI 97. 5|_&qj and eluted in

é%’?? Pégl{oglgz%n%%h}%? é %y+ 2 ¥(5| WO%@PfIMhaln@VlMetﬁﬁl—ammo

étavlwﬂowaeedam«vhmbq°feéhﬁ§<rz? Seehyr g0 heshylk gty

i‘?ﬁ?‘s@s@ 1\(1@ ’gﬁ’%bﬁ?g}/p;?i 5. ;1/|5) et hyl - ami no]

-ethyl }- cycl ohexanecar boxylic acid and
25.5et hyl - (2-met hyl am no-et hyl ) -am no]-ethanol - 2HCL 30

%Ner e CO \ég{(%&?j] ﬁf? é} t%;%gs 24- 1{1% {[%e‘ttbﬁfl (5 g pr?’o ]pynmldm 2—y1>2 c:amolno] -ethyl}-

&EHCMDX) licacalcind 2-{ ethyl (2~ methylammo -ethyl)- ammo‘]: ethanol «2HCl
[eth 2- hydr,0 et hyl bihs)a¢th clo-
Wextsonbied EupE A bl & %P%‘S%’gf%%ﬁ}z SRR cy
hexanecarboxyhc acid {2- [ethyl (2-hydroxy-ethyl)-amino]-ethyl}- -methyl-amide, MS: 434
(MH").

15.6

In analogy to example 15.4, trans-4-{2-[(5-chloro-pyrimidin-2-yl)-methyl-amino]-ethyl}-
cyclohexanecarboxylic acid and 2- [ethyl-(2-methylamino-ethyl)-amino] -ethanol-2HC]
were converted to trans-4-{2-[ (5-chloro-pyrimidin-2-yl)-methyl-amino] -ethyl}-cyclo-
hexanecarboxylic acid {2-[ethyl-(2-hydroxy-ethyl)-amino] -ethyl}-methyl-amide, MS: 426
(MH, 1C).

15.7
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-48 PCT/ EP2004/ 010197 I n anal ogy to exanpl e 15. 4,
trans-4-{ [ (5-ethyl-pyrimdin-2-yl)-nmethyl-am no]
woneishgsds cycl ohexanecarboxylic acid and 2-[ ePoyiEP2004/010197

(2- et hyl am no-ethyl) -am no] -ethanol 2HC were
converted to trans-4-{ - 48 -

Iﬂ[n éﬁa«%&i'm%ief?@%pés %:/'ﬁ eqth rpyglgnm no%afix ﬁp{ %Xr% ~methyl}-
c&cggﬂlegg%ecg Mg%% al[Ech Qiq%- exae(’z ﬁi&hyl%&ﬁno&t}(}’w‘ﬁﬂl OE@&]IE{@IOé 2HCI
wetdgdnyerted tohipans- 4;3@25 eg}ﬁl-@y:ggql ﬁ]ﬁ ﬁaétgg][ %%ngi dXe(z}hyl} ~cyclo-
h?%&%ga%g@%}lgedcﬂe{ﬁe[eﬁ&ﬂ@ﬁ&&@x{f—@ﬂﬁl@ amino]-ethyl}-methyl-amide, MS: 406

roxy-ethyl) -am no]-ethyl}-nethyl-carb- 10
(RHQ. aci d benzyl ester, MS: 297 (MH). 16.2 In

anal ogy to exanpl e 15.3, {2-[bi s-(2-hydroxy-ethyl)
Ek%%@ q% g ethyl}-nethyl-carbam c acidbenzyl ester was
erted to 2-[(2-hydroxy-ethyl)

-(2-nmet hyl am no-ethyl) -am no] - ethanol.2HC, MS: 163
16NH+) . 15 16.3 In anal ogy to exanple 15.4, trans-4-{2-

Zry¥} Jxy ek ln:@ﬂbaﬁilhydl& benzyl ester and di-
I%%g?lgg}g@%xg%{gl @b%relzc ac(?xg an%ydzﬂ dr ax et h lr}leth l-carb-
etl(a:ﬁotmmﬁny Iaend Frosvettt 10){2a{hisn@rh3’ ?S é 4
convert
a[nz%a ldb%gZ}IlgStEIr M(Fsz%{yl ) Zmet hyl - ami no -
ethyl} cyclohexanecarboxyllc acid {2- [bis-
162 hydroxy- ethyl) -amno] -ethyl}-nethyl-amde, 20 .
VS &ﬁﬁ%g ‘{%Plg’% 3, 21Bis4(2-Rydraabagy-dntinek-athpl} endthyldcarbamic
;{c(&bmylmsmr Ws pmvmtnd o 312 ieckrryy-c i) iy methilppyino-ethyl)-amino] -

% acid and 2-[(2-hydroxy-ethyl)

é% P 1an1no et Yf) am no] - et hanol . 2HCL were
converted to trans-4-{2-
1d%-chl oro-pyri m di n-2-yl)-nethyl -am no] 25

r%éLci % %J( é%‘ §Gad OAF A —lﬁ%hﬂ) 1m1d1n 2-y1)- methyl -amino]-ethyl}-
%%? % hyidr oxy> et { A o] - et m.de.
NBlohésctibioty L OYid AP AT Tor Tyl L e g R G amino]-

ggo%%@ﬁ%t ree%g %oﬁ,i/e tg{%tto Hh&ﬁs%é{z [(5- bromo pyrumdm -2~ yl) methyl amino]-

exanecar boxyl i c acj

@cﬁ?l@kydbﬂe;&n%rbﬂxyh@dqdl@ ~fipier(2- hj}_fdg)xgqe)t )8} r@ﬁtﬁyl} -methyl-amide,

[ +1 DMF were treated under stirring and
4@%@\4ﬁng%th 3.57 g (81.84 mol, 1.3 eq) of NaH
(55%in

16.4

In analogy to example 15.4, trans—4-{2-[(5-chlorojpyrimidin-Z—yl)—methyl—amino]—ethyl}—
cyclohexanecarboxylic acid and 2- [(2-hydroxy—ethyl)—(2-methylamino—ethyl)-amino] -
ethanol*2HCI were converted to trans—4—{2-[(5—chloro—pyrimidin-2-yl)—methyl-amino] -
ethyl}-cyclohexanecarboxylic acid {2- [bis-(2-hydroxy-ethyl)-amino] -ethyl} -methyl-amide,
MS: 442 (MH", 1C).

Example 17

17.1

16.2 g (62.95 mmol) of trans-4-tert-butoxy carbonylamino-cyclohexanecarboxylic acid
methyl ester and 5.87 mL (94.43 mmol, 1.5 eq) of methyl iodide in 100ml DMF were
treated under stirring and ice-cooling with 3.57 g (81.84 mmol, 1.3 eq) of NaH (55% in
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WO 2005/ 028427 -49 PCT/ EP2004/ 010197 oil). The

solution was stirred at RT for 20h and then treated
wanasro2see- cooling with 1M HC . The reacti on RCYXERR@®4/010197

was di ssolved in ether and washed 4 tinmes with water.

The ether-phases were concent %ﬁed under reduced

pressure to yield a ative

&heae sniytien Povuvesar Ao i ot HSReA ey fer cpalingrth 1M

el g@é?fka&mﬁﬁh&m}swmmxteaﬁn el¥Br anGwadibd (MrEAHE) water. The
n anal ogy to

o bnahase e coR bR APRBT SO R Ly i) of

G- ( fé}(ﬁli)ﬁt%xfc%%n%hﬁﬂ{ yl-e61ied)- @ﬁk)hexanecarboxyhc acid methyl ester, MS:
trans- -nethy am no- cycl ohexanecar boxyl i c acid net hyl

W5t HRFHMS: 171 (M, MP: 227.7-229.6C. 10 17.3 A
solution of 2.12 g (10.21 nmol) of

{7.@ns- 4- met hyl am no- cycl ohexanecar boxylic acid nethyl

ﬁﬂx&g@,%p 2@%&; isﬁég !cr\égsgéllé%rgﬁjllitlgwcaib I d i ammg ?E}gcijohexanecarb-

éﬁﬂh'a 'aaa%&ﬁ dsteh %QJlee&%ﬂlﬁﬁl@t}QIh%ﬁbedytle}iexfaﬁécaﬂi?dxyht adil methyl
solutlo mas evgﬁfrateg¥ﬁnd partitioned between
etrtdCl RA5:/17 h G e organi ¢ phases 15 were
washed once with aqueous 10% NaCl, dried over NaZScn
g evaporated to yield 3.41 ¢ (909@ of trans-4-
4~ chl or o- phen carb, o

SolstoRoaris s S oF bttt PueT é¥°?‘1}1\9éanf§§%’ox3’hc acid
I,J}gﬁnl e&Q 1)1C1 Jvzs BissofvesiQh 5O bl Qyrillire, geft3d 370°@mpilD) 157 mL (11 23

or o- phengxycar banyl
st b EASUSE AL | LN .08 R0t va
%‘%pigatgﬂ-ar?c{ paiBAREL &eerd Et@ﬁ’lce(‘ibﬁta u&usM HL@. Thedrganic phases

f 1 h_at
e shed Poee Wik Aqisets SHONACH %e[}'@yggNA S aariotistior S o yield 3.41

% [ @i - b lotexah®%arboxylic
Wl Jfﬁ%&o%@n%ﬂ%??%%ig%gmﬁém e 0oy g e

a&idwethyl estenddS:42p (WH ', 1C
chl or o- phenoxycar bonyl ) - nethyl am no] - cycl ohexanecar bo

# ylyi ¢ acid, NB 310 (MH, 25 1Cl). 17.5 In anal ogy
0 exanpl e 4.

brsabs oo (4 (15 mpbalsry ek Horeplyrormh g FLahans) g5y amine -
EV#}K%%? oqgffc[y éélcﬁnﬁﬂh/(jes@&%as dissolved in 25 mL of dioxane and treated at
r1nmet et edi am ne were conv

D?@m&h{&’r’ mL (6. 70 mmol, 2 eq) of aqueous 1M NaOH. A&er 3h attRQI‘ the reaction was

AW TRAGRAARYhhses WekORakyd Jvith
E’&%{eﬁ'lfl gﬁ {:Uaggﬁ_g@dzf)%% t(%i)‘)or 0- p%gny?ﬂhlést er §/5
3@16e0(uMEH@% NaCl solution and dried over Na,SOj to give 0.97 g (92%) of trans-4-[(4-
chloro-phenoxycarbonyl)-methyl-amino] - cyclohexanecarboxylic acid, MS: 310 (M-H,

1Cl).

17.5

In analogy to example 4.4, trans-4-[(4-chloro-phenoxycarbonyl)-methyl-amino]-cyclo-
hexanecarboxylic acid and N,N,N‘-trimethylethylenediamine 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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In anal ogy to exanple 7.1,

wonremsggs2met hyl am no- cycl ohexanecar boxyl i ¢ aci #ElCiEP2a00d/010197
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2,5- dibrono-pyrimdine [Brown_and Arantz, J. Chem

Soc. C Issue 10:1889-1891 (197@@] were converted to

trans-4-[(5-brono-pyrimdin-2-yl)-nmethyl-am no]-cycloh
anecarboxyllc 5 acid, Ms: 312 (MH, 1Br). 18.2 1In

BN&la0py tb @Xaﬁﬁ@@'ﬂ'l@trénm methylamino- cyclohexanecarboXYhC acid*HCl and 2,5~

%g&;@%lggﬂbre%go Cﬁ/gl%/ %tln[c]z} éiie)m @% t@kssuﬁ&%@%@h?l%l) ] were

PhriVeNed td tr@i@J—JD-){ [ Rbioyh @ pedinadtheyvenahylenviao] eyclohexanecarboxylic
transS ]%¢ ogexanecarboxyllc acid (2-dinethyl- 10
ALY YHyI - ani de, Ms: 328 (M+, 1Br). Exanple

19 19.1 At -10C, 2.17 mL (3.57 g, 30 mml, 3 eq) of

isiponyl chloride mere added to a cool ed sus- pension

of 1,57 %

D sloe & oy oty GrBRme PP BULY 7 20 2pe g 1-orcl-

Alxaheca?b oM@ahd@ﬁ@ N?Nt}e‘ m&inyethﬁethmextdiamxnmers tomvesidd 4¢ trans-4-
RT for 18h. was, t

5 AT PYI 19 g 6’1;6 l'ﬁfﬁ}gﬂf f:)fc(lj&}}ee;%tjec%%oxﬁ calff &Héhmethyl-

L hads ethyB O ?]Fﬁaxhide, ®Bes I8 (MEXArked.ar boxyl i ¢ acid
met hyl ester-hydrochloride as white crystals, Ms: 171

% . 19 2 2.07 g (10 mmol) of

Kﬁﬁﬁei9an1nonethyl cycl ohexanecar boxylic acid nethyl
ester 20 hydrochl oride were suspended in 20 nL of
@7C12 and treated wth 1. 4 mL (10 mmol ) of Et3N and

2.88 Og J{Sli% nmol 3 )
B0 s RAGrIME L Pt ns s hiAnvLeildagyere fded to a cooled sus

2}1’1%5 Cgfs Y"?ﬁg gﬂpﬁnﬁfblﬁ SF troHIQ - aRth oAnctéyl oyt BBexmmeiarb @eykig reid in 20 mL

f H2O
of Ma@td. Subseasieptly ’@g WirHBE \é}rgg f?tyrecﬂat%glbf%qgh b#l?e si)grént was then re-
Wd at ngﬁl;ﬁ%ess@t}é to ke 2 @ %%nt&h@&@ oferaneiandadmethyl-cyclo-

ki e Ui AT, P

RTINS R TRy B VRN

over anhydrous Na2SO4 and finally evaporated The
&}Qldue was chromat ographed on silicagel with

Giresd amp it epi-Hiroh BB PR S M
thg%ﬂcl ﬁie%er@ﬁi&%&ﬁfeﬁﬁ@ o W1l 6f gL, amd fydtedwitar. 4NaiL€{ 10 mmol) of
Etgl\?larl:d 2.88¢g(13 mmolsf3 qu) of 4- (trlﬁuorometﬁ}-fl%benzenesg’lfonyl chloride. The
mixture was cooled to -10°C and 4.14 g (30 mmol, 3 eq) of K;CO5 in 10 mL of H,O were
added. The biphasic mixture was stirred vigorously for 10 min at -10°C and then at RT for
2h. The aqueous phase was extracted with 2 portions of 20 mL of CH,Cl,. The combined
organic phases were washed with H,O and brine, dried over anhydrous Na,SO, and finally
evaporated. The residue was chromatographed on silicagel with CH,CL,:Et,0 (95.5:0.5) as
eluent. 3.6 g (95%) of trans-4-[(4-trifluoromethyl-benzenesulfonylamino)-methyl]-cyclo-

hexanecarboxylic acid methyl ester were obtained as white solid, MS: 378 (M-H) .

19.3
A solution of 1.09 g (2.87 mmol) of trans-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 H,O were refluxed for 3h. After cooling to RT, 4.5
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30 A solution of 1.09 g (2.87 nmol) of
trans-4-[(4-trifluoronethyl-benzenesul f onyl am no)

worbdskis2cycl ohexanecar boxyl ic acid methyl estecTargo4/010197

569 ng (85 % 8.62 mml, 3 eq)_.of KOHin 20 nL of
MeOH and 1 nlL of FQC)mere ref1%&ed for 3h. After

COO|I to RT, 4.5 2005/ 0

PonpeTB 07 CHAEIC N SHHER08" PR SRRt g gHCl The
c%ﬁmﬁé‘d&% Mic Rasds ﬁ:@fetWeQHéd with 200ythenfwiHBaAE driff@ver anhydrous
conbi ned o ani ¢ phases .we _
NEBR: R4 AerNEBRr B ook i) Bl CNETSOH @gﬂf‘f"p&?f%giene

. LRy oBe@néABOGxyNE acid as white solid, MS: 364

?@ﬁgaﬁqﬁ4m%r [ gldgo?oemat hyl - benzgcne-
sul fonyl am no) - net hyl ] - cycl ohexanecar boxylic acid as

Whte solid, MS: 364 ((MH-). 5 19.4 200 my (0. 54
(5354 rnmol) of trans-4-[ (4-trifluoromethyl- benzenesulfonylamlno) -methyl]-

p LI

t 4- [ trifl thyl-b |

VLH%?lgW@F%h@%élﬁr caeir ?ng??g;% %6 amengozlegi@uor@ﬂql 3@ %%é? 5‘%&01 4 eq)
fang@ﬁl m g3 Y4 M8 bL 5 3&)’@@1 meﬂlyﬂiq))permzﬁnéw&l& dassolvadin 5 mL of

5%8 ]gm:@g 70h rgac?%grel 6% RT,&_@&E&-{]Q %ﬁ%ﬁ @gk tre%cﬁlogtmlxture was
ﬁredlwggroﬁg zﬁ?rQhW@Ee Sgaed panst Wah%e}ﬁﬁﬂ!éﬂ,l the aqueotis phasaass ex-

st [ gor ous| f r I h. .The organ hase
soped e wh ejoce Y Bl pe R PhEeRd A (T povith HO
l%rln p@%@oxﬁeb @n E'MSVNQS@Q,QEH bezapitastase wes avaporated. The

d b
S e AL 5 L P SMEK Opt 9101
%Elg% 15%%4@9 RS GAHs thgfrﬁ@th?ﬂpl@erasideklcagbbnw—t‘}'tlohexylmethyl]

uen

{:49%0@&nqth}dﬁ@nmnepﬂfonem}c}éwq:1¥§ |0%Eﬁ1%e§|ra§fpl:%lesslamoqghous solid, MS:

&{a{ %mz -cycl ohexyl nmethyl] 15

%f or onet hyl - benzenesul f onam de were obt ai ned as

col orl ess anorphous solid, Ms: 448 (M+). Exanple 20

Bgaraple200 ng (4 mol, 1.1 eq) of sodium were reacted

in 2 nmL of MeOH Then 1.33 g (3.5 20 nmol ) of trans-4-
=trifl uoronet hyl - benzenesul f onyl am no) - et hyl ]

-cycl ohexane carb- oxylic acid nethyl ester dissol
160 Sigrtk nohokidyl el sediem atsaetsacro %&doftﬁ\?te%ﬂﬁi Y?ggm

g *HE)IP gtl‘glqﬁ) 4({24 LRl ororhBhy ﬁbé&iéﬁ@su%ﬁyﬁﬁﬁﬂd’)&ﬁet&?l R'i/'clbhdixane carb-
it I%) dinto I ce- vvater and extra

myltd wr@neﬁyll@tmrﬂls@@lv(d—mélml, of &y PYHHVERE %gf:cg émcgvedeby 0.44 mL (7
%HH;%? oﬁf 5%%%égﬁ fNeddatRAd: RTifbe2h, dhd Lﬁy&fnto ice-water and

va orated, |eaving dl f1970/%v
ettrafed wath$-portlons of 15 mL of CH,Cl,. The combined organi€ phases Were washed

E«ﬁn& 1?%’(1) %# B{#lle fd44879 %thgaxloukg m%@f&ﬂ& &vapYlaledarkhing 198 g (97%) of
exane- carb Ic acid nethyl_ ester as
\whaint-d- {s{niethy,l (mlﬂw(lr@n(eﬂuyﬁ\{ﬂqqm)enesg@fogyl) -amino]-methyl}-cyclohexane-carb-

oxylic acid methyl ester as white solid, MS: 411 (M+NH4").

20.2

Tn analogy to example 19.3, trans-4-{[methyl-(4- trlﬂuoromethyl—benzenesulfonyl)
amino]-methyl}-cyclohexane-carboxylic acid methyl ester was saponified to yield trans-4-
{[methyl- (4-triﬂuoromethyl-benzenesulfonyl)-amino] -methyl}-cyclohexanecarboxylic
acid as a white solid , MS: 378 (M-H").

20.3
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In anal ogy to exanple 19.3, trans-4-1

[met hyl - (4-trifluoronethyl -benzenesul fonyl)-
warmesepsaret hyl } - cycl ohexane- car boxyl i c aci d nePoyiEP2004/010197

ester was saponified to yield g ans-4 30 { [nethyl-

(4-trifluoronethyl-benzenesulf yI) - am noj

-met h I cycl ohexanecar,boxyl.i | i '
e
Flrggn i f Q}l&kﬂﬁaiaﬂdaar@ﬁﬁ%c’lftg&ld amde]xawﬁbé—pi@arzﬂz;ne were converted to
S rifluor
e o e o s
rhetRBL Bt e RésRED Rehide, Memszc(mé)rt ed to
trans- N-net hyl - N-[ 4- (4- et hyl - pi per azi ne-| -carbonyl)-c
C|Oh€Xﬁ methyl]-4-trifl uoro-
enzenesul fonam de, Ms: 462 (MH#). 5 Exanple 21

21.1 A solution of 200 ng (0.53 mml) trans-4-1
Jiet hyl - (4-trifl uoronethyl - benzenesulfonyl)

1(? ;%lgg!)ﬁﬁgpoy @géé%égl Oh&ﬁ?gﬁgf —{ %ﬁ €4 %r?ﬂt%r?ﬂ%{ﬁ'y?—?eﬁ%nesulfonyl)-

rde in
£hB6E14n MR cpaamdn@taﬂﬁﬂﬁuf aoid hid 125ha| (B0apunelt 269)sefdhionyl

dlssolved O C

derade ingl mEet :4%' %z%n@a_ eateé a a&a%fo ﬁ%\fﬁk}l’ thlp%ed and dissolved
fg‘iel{lt @%chfcjf]%lrc@;; E‘Hig?ﬂluﬁﬁn was 1dcﬂﬂd Uc)f269ymg @i HAenzol, 6@ REN,N,N-tri-
wicshylatleyl qﬁgh%@gﬁ gafagj[; (iu bjaqé‘ aﬁu%ge]c frec dt%? 5,1{1 URT. S(:}Jbsequently
@%&%ﬁgg%ﬁ&d@ was PSiired bh Qﬂﬁncﬁire bbicehndfva@iagd zxtram@i with 3 por-
oS, ofslétrg]?rg gg{lzé PR otmbine Wg%{c]% ASES, Were% nedisiiit PEQ') diluted

ahd" Brine,
ﬁhﬁl edu QYR 8 @mgﬁ:cbﬁaﬁ%nlaadmmef ibealdrigd evermmhad@dts NazSO4
e residue was chromgto on S|I|ca % (Wl
o findly-evapapted sbhgs glu% mﬂa pé}eg fossh 1%@% CH,Cl,:-

ﬂ/ﬂ:%%ﬁ% 6 @fHKBI@'@?l@) Bal BIﬁEﬂit\/ |l95( Aret(79.80600f rans-4- {[methyl (4-trifluoro-

epfgé&nm@%gélg qu( &%}eaarteéargpﬁ%{cr?qd (%-di dlmethylammo-

EpOY L hemIRLA deivée?b Q@taﬁﬁa%s @&bﬂegaaﬁloa b u0ls0lid,ad: 464 (M)
angplﬁ gpso¥ M5 464 (MH). 21. 2p 20 In analogy to
exanple 21.1, trans-4-1

RbBt hyl - (4- trifluoronethyl benzenesul f onyl)
%%ﬁ‘a?w f%@ewq‘ &Qﬁ%@f{ﬁﬁ@ﬂh‘?@@tﬂﬂh@@m@t}ﬁhﬁenzenesulfonyl)

hyl am
it G T
[P0l n@%ﬁt@&/ ldtra yéf Mﬁf(@%ﬂﬁ@ﬂh&tﬁyl&ﬁdndenesulfonyl) -amino]-methyl}-
f%q peridin -am
ayn}o}pﬁxamg:arlgxxy @aad»@ethq{b@l exp\ﬂ.t]f\}/.y} -pipeyi ﬁ% Cas white amorphous
solid, MS: 490 (MH™).

Example 22

22.1

A cooled solution (0-5°C) of 7 g (17.8 mmol) of trans-4-{[methyl-(4-trifluoromethyl-
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 (3.5 M in toluene)
over 15 min. The reaction was stirred at RT for 1h, then cooled to -10°C and treated with 1
mlL of H,O in 10 mL of THEF. This was followed by the addition of 40 mL of aqueous 25%
HCL 100 mL of EtOAc were added, and the mixture was stirred until two phases separated
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22.1 A cooled solution (0-5C) of 7 g (17.8 muol ) of
trans-4-1 [methyl- (4-trifluoromethyl

woens@gul f onyl ) - am no] - net hyl } - cycl ohexanecaPbompbioa/010197
acid nethyl ester 'in 40 nL of __ THE was treated with 7
m. (24.5 mmol, 1.4 eq) of a REJ-Al sol ution (3.5 Min

" toluene) 30 over 15 t c
ke st o i o T T R 1 ose The
&%\ b FRPot é}in}?@%}%eo éﬁﬁerc%r wEshealwl& h M3, sﬁ%h@dﬂ@d@asﬂ%é{COa olution,
itron o a 0, ar
biier heridiel 0w EOEHEOW SHOE DAL AU PP O T e pressure
o?;f‘s tléﬁfi’ﬁf E@H\g@@@@ﬁ{;myaﬁrm W&E@ﬂ@@m et Tyciohexyl-
e

agueous

{
I’Itqﬁb’lbbﬁme&ﬂé—lld'fl ?gr%@eg?y?%@%%gese%é%%é e sl%\%)e r&r)y&atlb MS: 366

organi c
(191'??@,95 wer é washed with H20O, saturated aqueous NaHCGO3
u

tion, brine, then dried over anhydrous Na2SO4 and
finally evaporated under  reduced pressure.
2%82ystal lization fromEtOH gave 6.12 g (94% of

Ot5r6qﬂ1§ '(§\|5’){ Arhyds @(i)‘-‘dﬂ&ﬁl V&}ﬂ@ﬂ&‘d iahexyl. oBCH,Cl, were cooled to -78°C, and

mtemwﬂeo'\% ?229 g? @ﬁn@@ e@eér di T%{}yﬁugnz e%ﬂ%ﬁ-?f@ ?29 %? 10 min.

THR:2 5362@ mﬁiolpdﬁtasﬂs Nﬂh@fydﬂﬂcyhﬁt}iwcydlommml}w@reéhyl 4-tri-

| " and treated.wit _
ﬂ;l;;orgethal hmznmsglafgmé&lﬁrl gnai(?ewmévgf@%& %ﬁég‘?dS nd Pre keacéon mix
Jﬁ%ﬁﬁr}fd%%gﬂ ) fgglmﬁﬁ’ﬁ )SuBfequently 2.3 mL (16 4 mmol, 5 eq) of Et;N were

rans ydr oxynet hyl

cl ohex Inet o
aﬁded aift]hg @E}‘I@W&tﬁ@ﬂ ﬁé@qygq T8 Wap 5 ri%f{ PI- %Hﬁ}ﬁ at 478 G,
v%?'ﬁ’x g YREdgedd ?&dl Léd\e. Ttans ih@npdtiryd irto 56 miasf an ice/Wwater mix-
stirred at - 78C for 10 m seguent
tomednd extragped GftinmsInthned wal %ﬁ%?%fﬁ? ™ %‘ﬁé chifth, ﬁges‘%”l‘je “
ddd withvvatestdrisdedref arhydfous NaxSOq

Wﬁsggfwhg;l@gte Ij;I&IEI\frfagf@(tbgoéyFP{gIﬂHand st |tr r oT fcfr l1 ﬁf)ur dﬁ cl E’i o
ascifrtalip rvapouteds Theresi B WS HROBAOBEEMGLPR FUIRE Yah (Bt

EXLL L o I?a‘ﬂ%l&;,h N- th14t1-
i e P A
ﬂhlaiﬂ@ﬁﬁethyﬂ] bletnzgm\esg};ﬁ@ham1 £ Wigkg dtain gg@ )K{ﬁya
Na2SO4 and finally evaporated. The reS|due was

épgonatographed on silicagel wth CH2A 2: Et20 (4:1)
S eluent. 1.05 g &38% of

2565 ﬂm@a}o{f trany N- ﬁxrmbzmlqquwe;hw Net{l-4- trifiporomethyl-
é\%ﬂ%%e% 1dﬁ%8@ g 2%6(%’“_‘%}% V&Eﬁetﬁ’ﬁt(&ip}ﬁﬂyla?hosphoranyl-
iat%hé)amathhx@ 5 ﬁﬂrw@tblucly@wménwﬁet ?%)foa\illhgl‘thwmﬂ%waﬁ concen-
%gégéta;lhﬁlfor?é%sgéﬁﬂ%f o pl.ﬁ&%g}\ﬂ%hggﬂcg rEz-z%% :6 aSeltm, giving 2.09 g
(deslephieaial-¢4H mebylnts- tivoorneihal hiensuifprdleminggretyl-
E}pcli }Je)rgyl) -grc]reyhg gcl:lgtrﬁe%l WAS, SORGR white solid which was a mixture of Eand Z |

isomers (98:2), MS: 437 (M+NH;").

22.4

1.45 g (3.5 mmol) of trans-3-(4-{ [methyl—(4—triﬂuor0methy1—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-
(4-triﬂuoromethyl—benzenesulfonyl)-amino] _methyl}-cyclohexyl)-propionic acid methyl
ester as white solid, MS: 422 (MH™).
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trated and chromat ographed on silicagel wth
CH2C12: Et 20 95:5 as eluent, giving 2.09 g 25 (91% of

wonResaR8R7 (4- 1 PCT/EP2004/010197

[ met hyl - (4-trifl uoronet hyl - benzenesulfonyl) am no] - net
hyl } - cycl ohexyl)-acrylic acid ﬁéthyl ester as an off

ite solid which was a m xture of E and Z 1isoners
?gé 2), MB: 437 (MeNHA+) 22.4 1.45 g (3.5 mmol) of
611 @r{iﬁo togaé%& lfe 19.3, transt % (Tl {bme‘ch yl-(4- trfﬂfuoromethyl -benzenesulfonyl)-
ne rifl uorome - ul f on - anj.n

) ety R RPN ETio WS IRR B aps-3-(4-

Fm&h@g@crﬁi\ﬂh@rchﬁ&hﬁgﬁlﬁ@ér&@ul@d ffl)n@fh{ﬂﬂ Iﬁétﬁ?l%&dohmdyb BYpionic

éﬁgg 254%? aLz;} to give 4 g (9699 of

(4 tri-fluoronethyl -benzenesul fonyl)-am no]-nethyl }-cyc.
bpbexyl ) -propionic acid nethyl ester as white solid,

g‘g réogyﬁggﬁgpglﬁé\?gggg%%g gﬁf CIT/4 tri u%%ér%%t ?genzenesulfonyl)
hfais- rﬁetﬁﬁ}}{&yﬂlﬁhw) ﬁl%pldﬂlcf idl@ﬁmm,w =thi @B jlehéiiyhine gave

met hyl

| %gﬁﬁﬁ-%éfr%%%g r}og%tﬁvlgh .Xr%% Tl ?‘ﬁi et ﬂg&%%fﬂﬂuoronxethﬂ benzene-

§ffdniyl)E A rbiiof TR GHES 1BQ£Wﬁd)e as lighl yRObwsBEd, MS}492 MH").
-cygpohexyl propf%hlc g%§g$d VS: 40% 8%PH-) 22.6 ( )
%gganalogy to exanple 21.1, trans-3-(4-1

t hyl - (4- trifluoronethyl benzenesul fonyl) -

teﬁéﬂi 1et2yql @Q@sxyi ~{ Pth &Rl O 0f- &R Smeh-benzenesulfonyl)-

%\Ilgi\lrtﬂ ntgt: @%( %é}]%;neonw ?‘Fé(i] pﬂf? a%x?et](qtdrzl? ?1?1 ]‘ﬂnmo)pmendme
éﬂiettfanfslw-ﬁ’ﬁé?ﬁ'ﬁtm-)(k ‘TRetB Zﬁﬁ@n&ﬁ 4-y1)-3-(4-{[methyl-(4- trlﬂuoromethyl—

Ssul fonyl ) -am no] - nethy exyl) pro i onam de as
Penggpe PIRREERg) gmethigh - czr 2 e propsonapni ??ﬁ%ﬁlﬁa}’%‘ﬁv SPBd MS: 518
Ie 21.1, trans-3-(4-1
F% -(4-trifluoromethyl-benzenesul fonyl) -
an1n%% nmet hyl } - cycl ohexyl ) - propi oni ¢ acid and
Kx3mpIg#P- 4- ( met hyl ani no) pi peri di ne gave
trans- N-net hyl - N- (1- net hyl - pi peridin-4-yl)-3-(4-1
paret hyl - (4-trifluoronethyl 15
benzenesulfonxl) am no] - met hyl - pr opi_.onam

%yclohexy )
Tie agyspsaien pEl BEXOS srmel) ofsanssNg(4-pydueyy- xg) g methyl-4-tri-

ARorbmely] deAtSRANDNAMi R in} 29nL 8f ﬁ)@uéﬁ@%&e £dded 0,9 ml (6.04 mmol, 2
trans N-(4- hydr oxy-cycl ohexyl ) -N-net hyl -4-tri 20

Q) beorBe HgFlqrsHy sHerk esteaniOfeng (- irzrn@i Oo¥ eq) i trspreN-butyl-
%ﬁ%ﬁ%%d%g@nﬂfa&%@‘hm bf 5@’/0 agﬂéou@fNa@'}? nphe)%ﬁﬁ&ﬁfé was stirred at

aci-d tert-butyl ester, n% eq) of
?&tfprlinThgtogganic phase was dlssolve in EtOAc, dried over Na;SOy, and the solvent
evaporated. Column chromatography on silica gel gave 1.3 g (97%) of trans-{4-[ methyl-
(4 -trifluoromethyl-benzenesulfonyl)-amino]-cyclohexyloxy }-acetic acid tert-butyl ester as

an off-white solid, MS: 469 (M+NH,").

23.2

A solution of 1.19 g (2.6 mmol) trans-{4-[ methyl-(4-trifluoromethyl-benzenesulfonyl)-
amino]-cyclohexyloxy }-acetic acid tert-butyl ester in 20 ml of anhydrous THF was cooled
to —78° and treated dropwise with a IM solution of lithium bis-(trimethylsilyl)-amide in
THF (6.2 ml, 2.5 eq). The mixture was allowed to reach RT within ca. 1 h 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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amoni um hydr ogensul fate and 12 nL of 50% aqueous
NaOH. The m xture was stirred at 500 for | h. The

wongsmnes2phase was di ssolved in Et OAc, dried OPET/EP2004/010197

Na2SO4i and the sol vent evaporated. Columm
chronatography on silica gel dave 1.3 g (97% of

gé? Iasicf' % %}%u(rﬁ ]:lo%egrff%ﬁe%’ﬁ mewfa) 1 haﬁftﬁr ﬁddmon ofice, the mixture

Ve ekioaed Witk ;EtQ)AaaieieamachﬁizSD@,ratndhhé ydlves eedpoasted. alblumn chro-

%Ilzllfl‘_c@\gmr&i)%go% %H;?gge)l g'\{atsvre gﬁg ??él@@%@f ?ﬁri;\pszs'-{%— n%et%xoi- M-lcr?ﬁuo?fomethyl—
(bénzemleidlfmyk)mlhy] cbstzeylosy]-bespibic aditdtobutyl ester as a colorless
Mf%ﬁ§a¢§ §ﬁ¥$%% cetic aC|d tert-butyl ester in 20 m
& s cooled 30 to -78 and treated
dropvvl se with a IMsolution of Iithium
RBS- (trimethylsilyl)-amde in THE (6. 2 m 2.5 eq)

BRI R 5k LT S 0 L Bencstion

jzl)iarﬁml)) -afclolostolory haaspibRicdcid tBﬂt—Bﬂlftyl'Eder Mﬁxed trans-2-methyl-2-
§ z CT/ EP 4/ 01019 add

SR L o ﬁbeaz%ﬁ PRYIEAMIRO ey @@f oxy}-propionic acid

agtdbutydestafasiadight fdilewrvilx M8: @97 @a{sm&t*)r.act ed with
Et OAc, dried over Na2SO4, and the sol vent evapor at ed.

| um chr o- mat ogr aphy on silica gel gave 600 ng
4oy of trans-2-{4- [ methyl- (4-trifluoronethyl-

lAesthﬂ:fdﬂ&iﬂSf)OmQ (D-64Fhin0])- cﬁfﬁin@haxylqus{ thetB¥10 @ﬂ—ﬁfﬂLﬁ)r@&lbdlyl-

ert-bu ster .as colorless
R o PSSl RESHI o S Beihmt arSlereBrpbfer in 3 ml of CH,Cl
waatsatdd witd.5 fnl (6.7 mmol, 10 e of trifluoroacetic acid and stirred at 40° during 3
roneth enesulf

4-triflu
ﬁ‘f%ﬁf%’ﬂl SR Vémaa&éé? e GBR BV OF trepist s lipyl-(4-ti
ﬁﬁbﬁfm&ﬁﬁ -ehegrbgtbnly Daeﬁﬁmglil?élJSWd xyxy }-propionic acid as an off-white
é E{gﬁig Q&ﬁ? rifluoromet benzenesulfonyl)-anlno]-
‘a é propi oni c aC|d 10 tert-butyl ester as
alight yellowoil, Ms 497 (M:NH4+) 23.4 A sol ution
255300 mg (0. 64 mml) of fromtrans-2-{4-

trifl thyl- b | I
&&"ﬂ e%'?&ipfor ongfoaﬁven%g e ??;J{%Eli‘%‘ih)?”é?‘i gef?worsﬂethvl-
H&nz@ﬁes@ﬁ&@l?amm dyﬂ%h&@%}&gﬁ}lprgplﬁni@adﬁ(ie& Hﬂﬁ'esteﬂ-%e@g)repared
of trifluyuaro ‘ftl%yﬁgél é)f]? Stirred at 40d5|n931
Fangg: aﬁ%ﬁﬁﬂ Bty hiA-silarapme Halrgenwspesyfonyl)-ammo]-
R l@ﬁkylbz?yt}tp{@% ioflfc dclPS18ht Béo-wﬂ olBISVb2 (Hr-1y. -

f'1 uor onet hyl - benzenesul f onyl ) - am noj - cycl ohexyl oxy
?Ngropl onic acid as an off-white solid, Ms: 408
23.5 - Anal ogously to exanple 23.4, from

5(5 ﬁfgs(f) A2mmhbY lof Batid 2! PEL ﬁﬁé{h“y( %4Itflﬂﬁéﬂéﬁ{eﬁfﬁlbgﬂienggﬂfongl) ~amino]-

ienesul fonyl)-am_no] - % propi oni ¢ aci
fyé 9)91 -BOpEiGRGiG it gé@ ai[zC were treated 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’ —tnmethylene—
diamine. The solution was stirred overnight and partitioned between Et,O and 0.5M
aqueous NaOH. The organic phase was dried over Na,SO, 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-trifluoromethyl-benzenesulfonyl)-amino] - cyclohexyl—
oxy}-propionamide as a light yellow oil, MS: 494 (MH™).

23.7



trans-2-net hyl - 2- {4- [ nethyl -
(4-trifluoronethyl-benzenesul fonyl) -am no] -

woyaelsoheryl oxy} - propionic acid as a |ight browrCoiEP2004/010197

10

15

M5: 422 (MH). 23.6 50 ng (0.%?: mol ) of trans-2-
{4[ et hyl - )

T e et

ﬂ:reﬁzetnedﬂwnyb aaﬁnagq(cﬂbm;dnmmpropmzeeq)d i CIBET, wastragied with 22 mg
R haenge SRSty e s e Bollie spd a1 af (g 2 o) of

QUYL NI-ghthethnldn @hrhirel Theohitietevesstifed Overnizho aﬁd/lpartltloned between

}ﬁgﬁ %cio E@ﬂ&gﬁpu@ g%glag';hg gt gan%gtih\’\@eswgshdrrge%ao&\éFﬁa I%%% the solvent

svhpdratedstolgawnechi®mawgtaphypnatlica gel gave 20 mg (56%) of trans-N-(2-di-

[rﬁ%ﬁ i ST PR Gl BBl AL Sgestfony)-

266 b P BRYoHexyloxp} Hpropiophondadsaeloasssoil, Mfh 50§ EMIEBW oi |
MB: 494 (M) . 23.7 WD 2005/ 028427 -56
PCT/ Ell:;zzgod'/ 010197 A sol ution of 30 ng (0.07 nmol)

met hyl - 2-{4-[met hyl - (4-trifluoromethyl -
benzenesul fonyl)-am no] - cycl ohexyl oxy} - propi oni c acid
IHﬂn&&@édZtabh& donednieg thd fooRidgnmgredioni®gsn herplanufacturedin a
of 2- ro-1-net hyl - pyridi niumiodide and 11 |
(Cﬁnlﬁ%% gl B3t N, N, N -trinethyl enedi ani ne. The
m xture was stirred overnight and partitioned between

Snffedfenand 0. 5M aqueous NaCH. The| Begabliet phase was

nnnnnnn ool
dried over Na2SoHM :mnl thn ol Fam

TC—S Ul VC|||. cvapul al. cu

dtrBelat ography on silica gel gave|20 ng (56% af

" GiHSod FBFmyWENNyT ant no-eThyT) | 20.dinef et hyT 2006 mg

[ met tri uoronet h\/l bhenzenesylf onvd \ 1 Nl

:M’yfé@%ﬁ%ﬂ}n%@l}loé?opl onami de as coforPdss oil, Idé Bés

VAR W

(ke hedeBIPI € A 10 FiTm coat ed t aB.8ksg cont ai ni zg flge
fL(;AICngSM% Ingredients can be manu artfrlliggd__Ln__&

d%ﬂwi;meﬂ@@ manner : | ngr edi ent sPel2-P &l et Ker net>-0m8

f 1 a \I)J.U 0 mgZuU] ¥ HY, 17.0 m
Rﬁ’él?ﬁéﬁérstg/ég a%lﬁé%déycel lul 0se23.5 ng43. 5 ng lactose 8

Mdgmﬁﬂst@ara’qm 0 g Povi done K3p12.18g ng15. 0 ngft-5 mg

AL

“(Kérne'leght)’” ghycotatet2—5myt7 Ty 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 2.6 mg
Iron oxyde (yellow) 0.8 mg 1.6 mg
Titan dioxide 0.8 mg 1.6 mg

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

the above mentioned film coat.

Example B




Magnesi um stearatel.5 ng4.5 ng (Kernel Wight)120.0
ny350. 0 ng Fil m Coat: Hydroxypropyl nethyl
woebdsukere3. 5 ng7. 0 ng Pol yet hyl ene gl ycol 60000T&P2004/010197

ngl.6 ng Talcl.3 ng2.6 ng Iron g%yde_ (yellow)0.8 ngl. 6
nmg Titan dioxide0.8 ngl.6 ng The’ active ingredi ent |ds

S| 1: | .m.crocy.istalline cellul ose an .
FE e BRI OB ! ELDGSERA 58 i ention
palagRé¢rny| pyrrolidon in water. The granulate is m xed

with sodiumstarch glycol ate and nagesi unst earate and

WPl Esged toyretd—kernets—of—3}20-or “g 3509
r_ge pectivel y. The kernels are | a with an

aqompoend of fotmol (I) suspensi on of 25.0meg above nenti oned

WEW?&I—%B—V@—E@GS#@%WMS
afe sreved and mixed and filled|iTt8™&psul es of size

Maizkxtarghl e C 5 I njection sol ut 2Me n§an have the

g Co%gsitjgn: (‘gnpmmd of formil a (|)3ﬂ m
!F?ﬁal]ﬁ/et hyl ene Qycol 400150.0 ny| A&8§c Acidg.s. ad pH

ST Mzﬁfnefﬁéraré HtREh@Mig&] Hd BIE QHtoJca?ﬂHés of sfze 2,
PCT/ EP2004/ 010197 Capsul es cont ai ni ng e follow ng

[ re?i&nts can be manufactured in a conventional
n@%ﬁ’é’ I ngredi ent sPer capsul e Conpound of fornmula
(1)25.0 ng Lactosel50.0 ng Maize star ch20.0 ng Talc5.0
5 rigjedtien sulhifiors dan Gaeohe Mlldwingisispbsy@sh:i n a mi xture of
Pol yet hyl ene @ ycol 400 and water for injection
adiusted to 5 0 by Acetic Acid.__The

part) — Tha nll ic

D s T A SR
Polyethylene Glycol 400 150.0 mg
Acetic Acid q.s.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

Soft gelatin capsules containing the following ingredients can be manufactured in a

conventional manner:

Capsule contents

Compound of formula (I) 5.0 mg
Yellow wax 8.0 mg
Hydrogenated 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
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by addition of the residual anount of water. The

solution is filtered, filled into vials using an
\Vapmﬁﬁp&hate overage and sterilized. 10 Exanpl ecDEB2dou/010197

‘gelatin capsul es containing th%gfollomnng i ngredi ents

can be nanufactured |n a conventlonal manner: Capsul e

1|LJ:||L 5 rpeund—ot—forrta 50y Yettowwax8. 0
% ﬂ%ﬁated Soya bean 0|I8 0O ng Partially

medﬁmgenat ed plant oils34.0 ng |SGyamgean oil 110.0 ng.

nc"l e-contentsi65- 5;”’&% 2065/028427+—58
%i%%ﬁg(%/ 010197 Gel atin capsul g‘:(@ﬁatl n75.0 ny

@ayieeRel 85 U@Z.0 ng Karion 83§. mﬁ@(ﬁdymatt&t)ter)

Titan dioxide0. 4 ng lron oxidelyellowl 1 The—actiVv

1 ol
|Tﬁ@¥1é1éﬂxé¢ﬂ is dissolved in a vvar%ﬁ@tlng of the ot her

'Ifb%rcﬁéﬂee}% deno the mxture i 9 1T1h{ged Into soft

atin ‘capsules of appropriatd size The filled soft

Q?élle atlive ingyedishtis disselued incnve Bekmediitee eihet Merqdigpsy and the
r
PERREE B i 3R £Bp i sy BT Sy B ML THled softgeltin capsules
contreated andatdingitortbe us@bppsedieredt formula (1)50.0 ny
Lactose, fine powder1015.0 ng Mcrocristalline
Jgg gse (AVICEL PH 102) 1400.0 ng Sodi um
carboxynet hyl cel |l ul osel4.0 ng Pol yvi nyl pyrrolidon K

3010.0 ng Magnesi unstearatel0. 0 n%
Sachets containing the following ingredients can be manufactured in a conventional

manner:

Compound of formula (I) 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
Magnesiumstearate 10.0 mg
Flavoring additives 1.0 mg

The active ingredient is mixed with lactose, microcristalline cellulose and sodium carboxy-
“methyl cellulose and granulated with a mixture of polyvinylpyrrolidon in water. The
_granulate is mixed with magnesiumstearate and the flavouring additives and filled into

sachets.
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Fl avoring additivesl.0 ng The active ingredient is
m xed with |actose, mcrocristalline cellul ose and

weadiswsear boxy methyl cel lul ose. and..granul apetw/predoh/010197

a mxture of polyvinyl pyrrolld% in vvater The

granulate is mxed with nagnesiUnstearate and the

%@é}%url ng additives and filled into 10 sachets. WO
028427 PCT/ EP2004/ 010197 -59 Cainms 1. A conpound

of formulal RL UN(CH)-N(CH2)mNIWR5 R4 (1) R2

4. Rc@mploendioffor;adltIs O or a lone pair; R is

| oner - al kyl , hydroxy-| ower-al kyl , cycloalkyl or

| ower - al kyl -NH C(O) - O | ovver- aI kyI I ower - al kyl
or hydroxy-| ower - al kyl ; i s dr(oggﬁrN omkr - al kyl ,
fl uoro-I| ower- alpk‘yl or c Io ©or ¥ R2 and R3 are
’ ng together with the @

bonded to eac

N (CH2) k- N grg'up tZéHﬂg\;]}f ch they are attached and
“R2-R3- is lowBr-alkyl éhe; R4 is lower-alkyl: R5 is
aryl or heteroaryl; Wis a single bond, COQ COO
obRRBn CSO, CSNR6, SO2, or SO2NR6; 15 R6 is hydrogen

\Y; |s a single bond, |ower-alkylene, or
waelgxfl Ohggm kis 2, 3, or 4, mis 0, 1, 2, or

?x mbrmmﬂw}myidsomdpwmalbylt ¢yatoabkyl gm]@wer-a]kyl “NH- C(O) O-lower-
phar?;rj?gqeutl cally acceptable salts and/or

phar ceutically acceptable esters thereof. 20 2. The
Bonp@lm*ctralﬂq’bpdﬁmom oofeadatyls, which is a trans-isomer

gad M&&%&i l&pé‘}[ﬁﬁ};l,eﬂd&g—‘iiower—alkyl, or cycloalkyl; or

R* and R® are bonded to each other to form a ring together with the N-(CH,),-N group to
which they are attached and -R*-R>- is lower-alkylene;

R*  islower- alkyl;

R® isaryl or heteroaryl;

W is a single bond, CO, COO, CONRS, CSO, CSNR?, 50,, or SO,NR®;

R®  is hydrogen or lower-alkyl;

V  isasingle bond, lower-alkylene, or lower-alkylene-oxy;

k 182,3,0r4;

‘m 150, 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

/W\ 5

1 Q O(CHZ);N4 A
R R
\ Ia
U—N—(CH —N/U\V‘ (1a)

ok
R® B

wherein R}, R% R®, 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 lone pair.
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by formulala R UN(CH)-N(CH2)mNIWRS R4 R2 2 3
wherein R, R2, R3, R4, R5, U V, W k and mare as

wdebosesi2in cl ai m 1, and pharmaceuti cal | y accepCampreoo4/010197

salts and/ or pharnaceuticalIy_q@qeptable esters
t hereof. 25 3. The conpound according to claim1l to 2,

ein Uis,a |lone i L. 2005/ ‘. p2: _ _
Bt rendanan o S B o ROt et e e g ydrony
dbwedadkyls 1 to 3, wherein R2 is |ower-al kyl or
hydr oxy- |ower-al kyl. 5. The conpound according to any

{5l 8l MRl B Ak Y 55 ThhOERA, fuoro-
I%OTV\% 961{5&9%:1& %Crc §%dyl/fgl§a%&& [f aﬁgbé%héé%hﬁgé 5%%% lsalc cordi hg HoTo
loweralkdf orodyaiionkyll to 5, wherein R3 is nethyl. 7. The
conmpound according to any of clains 1 to 6, wherein R2

n . 3k

R R N R e A

attached and -R2-R3- is is -(CH2)2- or.-&é}ﬂgsé. 8.

Théhe omppomet aesowstinl ey ef shimo tad.arhesein R gng R” are bonded to each
| L $i i ) hBPaleQttached an

b iy » Bl detlep widh e MR TP P 10 B e ‘

i-B*-Rar iglis -(CBL,).The-(E8pround according to any of clains

1to 8 wherein Wis a single bond and R5 is

I?il.e*fﬁg 9&5¥bun%%c,covﬁ%i‘lg§ O ediAS ¢ & £livitkrdiA RARYmethyl.

clarms 1°to ein‘Vis a single bond, 15

-(CH2)2-, -CH2-O _or -(CH2)2-0-. 12. The conpound 5.

Qe Tbe dompowrd ageyrding ol e clrimpl 1018, vderda Vi YoM CHE and RV is
up consisting of trans-N (2-D nethyl am no- ethyl)

-Nimet hyl -3 -14- [nethyl- (4-trifluoronethyl-benzene-

sul fonyl) -amno] - cycl ohexyl ox - pr.opi.onam de, 20 .
tlPahke Xorzmpound accgrding ’[% any of clgims %léo 8, 0 he?ein W is a single bond and R’ is

%e%@&ﬁﬁ.' N-{4-[3-(4-nmet hyl - pi perazin-|-yl)-3-o0xo-propo
Xy|-c ohexyl }-4-tri- fluoronethyl-b

enzenesul f onam de, , o

11. The compound according to any of claims 1 to 12, wherein V is a single bond,

-(CHz)z-, -CHz-O- or ‘(CH2)2—O'.

12. The compound according to any of claims 1 to 11, selected from the group consisting
of
trans-N-(2-Dimethylamino-ethyl)-N-methyl-3-{4-[ methyl-(4-trifluoromethyl-benzene-
sulfonyl)-amino]-cyclohexyloxy}-propionamide,
trans-N-Methyl-N-{4-[3-(4-methyl-piperazin-1-yl)-3-oxo-propoxy]-cyclohexyl}-4-tri-
fluoromethyl-benzenesulfonamide,
trans-(4-{[(2-Dimethylamino-ethyl)-methyl-carbamoyl]-methoxy}-cyclohexyl)-methyl-
carbamic acid 4-chloro-phenyl ester,
trans-(2-{4-[(2-Dimethylamino-ethyl)-methyl-carbamoyl]-cyclohexyl}-ethyl)-methyl-
carbamic acid 4-chloro-phenyl ester,
trans-4-{[(5-Bromo-pyrimidin-2-yl)-methyl-amino]-methyl}-cyclohexanecarboxylic acid
(2-dimethylamino-ethyl)-methyl-amide,
trans-(4-{2-[(5-Bromo-pyrimidin-2-yl)-methyl-amino]-ethyl}-cyclohexyl)-(4-methyl-
[1,4]diazepan-1-yl)-methanone,
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trans- (4-{
(2- D et hyl am no- et hyl ) - net hyl - car banoyl ]

weoreisivessey - cycl ohexyl ) - met hyl - carbam ¢ acid PCT/EP2004/010197

4-chl oro- phenyl ester, trans-( -1{4- [
(2- Di net hyl am no- et hyl ) rret hyl*-car banoyl |

I%%l (zg qgﬁ;ﬁj}é 51%18)66 1m1 %t%{][c%ﬁﬁl%']ne y‘?}%y@lohexyl) -(2-hydroxy-
(5 B!tb)db{pyg}dlxneyaml 371 ym)e‘eharabneyl - am noj

&liaﬁiset %J% 6{‘@’%%%'}8 }ﬁpﬁlﬂ b? ?fﬁ gchlfn 51%1no tha?fl} cychoh{eyl) -(4-methyl-

(5 - Brdddiazdpani InylgHnmetRandnke; mzi hyl - am no]

B PILAE ELE I D g om0
trarrsﬁmé}-{eﬂryl}fcy@ﬁ)hatybmmampm,dl n- 2-yl) -nethyl-
fnifg%ﬁné ‘%cr?ily FXC?/%%BE%XSXI%C iélr%{ééfepl{a%rrnaa%ed_:cﬁ%%{ a{cgéﬂ}iﬂlll edters thereof.

(5-Chl oro-pyrimdin-2-yl)-methyl-amno ]
-lﬁtﬂn)btc}cecsyfof thieenardufactré-ofeoinpbunds atcerfingj taaep@hclaimsy] fo 12, which

é]’ff %%%gﬁnﬁ_mﬁ 15€aft21g{32c_ompou(nﬁ Hetilant 1. 4]

[methyl - (4-trifluoronethyl-pyrimdin-2-yl)- am no]
-et hyl } -cycl ohexyl) - net hanone V& phar maceutically

accept abl e saltg angto b ically acceptable (I1)
esters thereof. ||13. & ocess for t he manuf acture of
conmpounds acce g e any of clains 1 to 12, which
process conprises reacting a conpound of formula Il

Wérém N Y R)5 W JHc?m(Ha{Ié the k@i dAndds 5ivén id any ¥hesRdldims 1 to 11, and Y

vV, m have the signi f| cances given in any
mgr@ﬂpﬁ%%oﬂm’o 11, and Y is a group OH, O, or

Rfith NRIRZ(CHz)kNRsH, wherein R}, R%, R® and k have the signiﬁcance given in any one of
claims 1 to 11,

and optionally converting a compound according to any one of claims 1 to 11 to a 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 lone pair, to a 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 claims 1 to

12 and a pharmaceutically acceptable carrier and/or adjuvant.

16. The compound according to any of claims 1 to 12 for use as therapeutic active sub-

stance.

17. A method 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, which method



with NR R2(CH2) kNR3H, wherein Rl, R2, R3 and k have
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WO 2005/ 028427 -62 PCT/ EP2004/ 010197 conpri ses
adm ni stering a conpound according to any of clains 1
to 12 to a human being or aninmal. 18. The use of a
conpound according to any of clains 1 to 12 for the
treatment and/or prophylaxis of diseases which are
associated with OSC. 5 19. The use of a conmpound
according to any of clainms 1 to 12 for the preparation
of a nedicanent for the treatnent and/or prophyl axis
of a disease which is associated with OSC. 20. The
novel conpounds, processes and nethods as well as the
use of such conpounds substantially as descri bed
her ei nbef ore.



