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12 June 2006 - 1 Substituted cycl obexane derivatives The present invention
I s concerned with novel cyel ohexane derivatives, their nqr?zufiagtoué§ and
their uge c3fssmeli canents. In particular, the invention rel ates {0
conpounds of the formula (1) A9 CAWN. VU-A10 ~ (CAAP (1) 5 whereln Uis
Oor alone pair, Vis a single bond, 0, S, -CH-, -CHCH,6 -CHCH CH2-O,
or -C=C-, Wis CO COO CONR, €30 CSNR, S, or SOZNR, in and n
i ndependently from each other are 0 to 7 and mtn is 0 to 7, with the
proviso 1 10 that ms not O, if VisOor 5 A is hydrogen, |ower-alkyl,

hydr oxy- 1 ower-al kyl , @upiQeBEsdkieitnbxand2adrSv sal kyl ,

cycl oal kyl - | ower - alky Wer - al keny ower - al kynyl , heteroaryl or

| ower - al kyl ogmle(paahhb&nsuhmhus cme:drdn;ihmnwd cpelobaranpderiyative Hifd t o each
other to form.a .rin I anlra¥es 1l kenyl ene,
opt i onal | JRAARSHHE uﬁgggﬁruéf %?Edlév\ﬁ]l ﬁvﬁ aﬁéﬁyaé-etﬁg?%géof -A' -AZ- can
optlonallyoﬂmponndﬂdabdfdlyrllﬂ#ﬁ) S, or 0, or -A-A2- is -CHEN-CH=CH which
can optionally be substituted by |ower-alkyl, A3 and A_ independently from
each other are hydrogen or |ower-alkyl, or A3 and A4 @tge bonded to each

other to forma ring together with the carb gaomtoN 20 which they are
attached and -A3-A' - is -(CH2)2.s-, Wl%‘épendentlyfrom

each other are hydrogerprsor ladver - aI kyI 9 is qné‘yn, | ower - al kyl
| ower - al kenyl, or ar r- aI r-al kyl, cycloal kyl, aryl,
aryl - I ower - al kyI or IQ r (CI-? CHz)%aryI | ower - aI kyl, WO 03/ 053919 -2 12
~ -~ June 2006p|$00r- I
5 wherein
U is O or a lone pair,
V' is a single bond, O, S, -CHy-, -CH=CH-, -CH=CH-CH;-O-, or -C=C-,
W is CO, COO, CONR', CSO, CSNR', 50, or SO;NR’,
mandn independently from each otherare0to7and m+nis0to 7, with the proviso
10 that m is not 0, if V isOorS, N
Al .is hydrogen, lower-alkyl hyd:oxy-lowa-a]kyl or lower-alkenyl,
A? is cycloalkyl, cycloalkyl-lower-alkyl, lower- alkenyl, lower- alkynyl heteroaryl,

or lower-alkyl optionally substituted by ] R% or

Aland A? are bonded to each other to form aring and -Al-A%- is lower-alkylene or
15 lower-alkenylene, optionally substituted by R?, in which one -CH;- group of
-A'-A%- can optionally be replaced by NR?, S, or O, or -Al-A%-is
-CH=N-CH=CH- which can optionally be substituted by lower-alkyl,

A® and A‘ independently from each other are hydrogen or lower-alkyl, or

A’and A* are bonded to each other to form a ring together with the carbon atom to

20 which they are attached and -A%-A% is -(CHa)z.57
A% A% A7 and A® indepeﬁdently from each other are hydrogen or lower-alkyl,
A’ is hydrogen,' lower-alkyl, lower-alkenyl, or aryl-lower-alkyl,
AY® s lower-alkyl, cycloalkyl, aryl, aryl-lower-alkyl, heteroaryl, or heteroaryl-

lowcr—a!kyl,




-.,-_unstabl e,

R2 is hydroxy, hydroxy-I|ower-al kyl, |ower-alkoxy, |ower-alkoxycarbonyl,

N( R4, RS t hi o-| ower - al koxy or halogen R, R3, R4 and R5 ntIy
‘fronreaéﬂoﬁiwg 9are hydrogen or | ower- al kyl', and pharnaceh%?gﬁﬁe?gg
~acceptable salts thereof, with the provigq, that the conpound of fornula
(I') is not trans- naphthalene | -sul fonic acid met hyl - (4- et hyl am nonet hyl -
cycl ohexyl net hyl g The conpounds of the present invention inhibit
2, 3- OX|do§huaIenelf§H5 terol cyclase (EC 5.4.99.) which is required for
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risk factors include el evated_ concentrations of triglyceride (TG -r| ch

| i popr ot eiand pharmaqentigdlysecaptahlaratts theyeal; wish thyt provisp dhati the eampound o

| i popr ot eifgenkdh (1)iPh8) thansAPhiAREYSHAIdM: adid fBReS NGk alnddGhAL s modify
t he causal r g?dbyléonal risk factors and thus "affect atherogenesis

i ndi rectl;‘r'Y‘: ﬁ‘&‘fl?\g risk factors are obesity, physical
I nactivity, famly history of premature CVD, and mal e sex. The strong
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- chol est er o e RhLab r§er8£e%acf??‘§]nirg zﬁ?{ﬂ S{l%?cﬁﬁ%ﬁnﬁr hﬁﬁg%’ﬂe{/@?%‘j GD t han

for asynpto I C persons Wt current
gui del i neslpsmh@ndebeﬂmrapegumdmgtagpeékon@mmgrebevmdbmeﬁdle\tdiﬁamn@am&nt s who

had syr Vésva%ﬂs&dmaralaﬁlcwlﬁrcﬁr 810f19§tﬁt1'7§1“1§3§ 'S%fx?éﬂd?QNﬁ;{rONie@dW' na

pectoris ar another - ath erosc erﬁiSl |seas %et LDL- C | evel of

100 ny/ di Cardevpsce Bas- &t 145%s 1 1Sukbs Hungromgh aMF ymlr&grh Am.$4, 3000, 23-42).
ni coti ni cClpslegleroPtieh Koatetintes WRktab)QRS/IGSIHR pladues lead to the occlusion of

blood vessels resulting in an ischemia or an infarct. Studies with respect to primary
prophylaxis have shown that a lJowering of plasma LDL-C levels in plasma reduces the

25  frequency of non-fatal incidences of CHD, while the overall morbidity remains
unchanged. The lowering of plasma LDL-C levels in patients with pre-established CHD
(secondary intervention) reduces CHD mortality and morbidity; meta-analysis of different
studies shows that this decrease is proportional to the reduction of the LDL-C (Ross et al,,
Arch. Intern. Med. 159, 1999, 1793-1802).

30 The clinical advantage of cholesterol lowering is greater for patients with pre-
established CHD than for asymptomatic persons with hypercholesterolemia. According to
~ current guidelines, cholesterol lowering treatment is recommended for patients who had
survived a myocardial infarct or patients suffering from angina pectoris or another
atherosclerotic disease, with a2 target LDL-C level of 100 rng/dl.

35 Preparations such as bile acid sequestrants, fibrates, nicotinic acid, probucol as well




PCT/ EP02/ 137866 as statins, i.e. HMG Co-A reductase inhibitors such as
sinmvastatin and atorvastatin, are used for usual standardid hel-2RjogS. The
best ‘st a0 oxoBeduce pl asma LDL-C effectively by at | easl’CﬂE%z Vﬁg al so
plasma triglycerides, a synergistic riskisfactor, but less effectively. In
contrast, fibrates reduce plasma triglycerides effectively, but not LDL-C
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OSC inhibition does not trigger the overexpression of HMGR because of an indirect,
negative feed-back regulatory mechanism involving the production of 24(5),25-
epoxycholesterol (Peffley et al., Biochem. Pharmacol. 56, 1998, 439-449; Nelson et al,, J.
" Biol. Chem. 256, 1981, 1067-1068; Spencer et al., J. Biol. Chem. 260, 1985, 13391-13394;
30 Panini et al,, ]. Lipid Res. 27, 1986, 1190-1204; Ness et al., Arch. Biochem. Biophys. 308,
1994, 420-425). This negative feed-back regulatory mechanism is fundamental to the
~concept of OSC inhibition because (i) it potentiates synergistically the primary inhibitory
effect with an indirect down-regulation of HMGR, and (ii) it prevents the massive
accumulation of the precursor monooxidosqualene in the liver. In addition, 24(S),25-
35 “epoxycholesterol was found to be one of the most potent agonists of the nuclear receptor
LXR (Janowski et al., Proc. Natl. Acad. Sci. USA, 96, 1999, 266-271). Considering that
24(8),25-epoxycholesterol isa by-product of inhibition of OSC it is hypothesized that the




LXR (Janowski et at, Proc. Natl. Acad. Sci. USA, 96, 1999, 266-271).
Considering that 24(S), 25-epoxychol esterol is a by-produci2 ne bbition
of GSC it is hypothesized that the 12 June 2006 OSC i nhi bitors of the
‘present invention could also indirectly activate LXR-dependent pathways
such as (i) chol esterol -7al pha-hydroxy| ase to increase the consunption of
cholesterol via the bile acid route, (i) expression of ABC proteins with
the potential to stinulate reverse cholesterol transport and increase

pl asma HDL-C | evel s (Venkateswaran 5 et al., J. Biol. Chem 275, 2000,
14700- 14707; Costet et al., J. Biol. Chem June 2000, in press; Odovas,
Nutr Rev 58, 2000, 76 79, Schmtz and Kam nsky, Front Biosci 6, 2001,

D505- D514) ﬁ % h| bit intestinal gol_ est er ol absor tion (Mangel sdorf,
Xl 1th |nt%3r 4 B?ifé B Rrsset veRtiprgoRidralse dndineetly; agtivats gk Hemertlen une  2000) .
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N, n- di substl t cl e derivatives havin I nhi bitory
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er ¢
arteri oscF&fd ?@Gﬁdéﬂ Gh@@%@ant%ﬂb@mwémec‘ by hYﬂh éKRIhﬂee beemey can be

used i m thﬂvotﬁtﬁﬁdalﬂsrohﬁdtﬂrlvwl%ﬂﬁérir@ﬂ 18f2000 ¢0sB3). parasite infections,
gal | stones, 20 cholestatic liver disorders, tunors and hyperproliferative

o et o e BRSBTS SHEAGUETIAT 1 1 csen

i nvent i on%‘é‘?ﬁ%ﬂ%%@@?ﬂ%ﬁéﬁé@tarcbIPYt]@eetleptor mpegonistsyl ucose  tol erance in
order to treat and/or prevent rel ated di seases such as di abetes. The

conpoundsERO59BAREselves N, h ‘disabitinasd :ir'y'l&frc’llﬁﬂcyﬁﬁm"}letliehvdtmé‘ﬂﬁz‘#ﬁ{é gyear macol ogi cal
propertie red to known conpounds. Unl ess otherw Se indicated the
iR

. foll ow ng S are set forth to illustrate and define the neaning

and scope of the various terns used to describe the invention herein. In
this sifecifi d&f Pessent Rempeinds of foyula I inbibitRRC 4nd thereforeaalsgrihibit densi st i ng of

one to  Skivgiithesiy @EM]@JBAIM &EOM& an@ otlﬁyftergﬁrﬂﬁ@ecﬁfc@ﬂi‘e?asm§@h%&ﬁar$ jerm “lone
pair" r eflg‘;ef 19, an r ? 12 June 2006

4a unboungd 8| SEY FH ﬁrﬁﬁ) ¢ efusﬁf @5@335 éﬂdcﬁfpph-}’ aré}s:ﬁﬂ esferolemia,

hyperhpemla arteriosclerosis and vascular diseases in general. Furthermore, they can be
used in the therapy and/or prevention of mycoses, parasite infections, gallstones,

20 cholestatic liver disorders, tumors and hyperproliferative disorders, e.g. hyperproliferative
skin and vascular disorders. In addition, it has unexpectedly been found that the
compounds of the present invention can also be of therapeutical use to improve glucose
tolerance in order to treat and/or prevent related diseases such as diabetes. The

compounds of the present invention further exhibit improved pharmacological properties
25 compared to known compounds.

Unless otherwise indicated the following definitions are set forth to illustrate and
define the meaning and scope of the various terms used to describe the invention herein.

In this specification the term “lower” is used to mean a group consisting of one to
seven, preferably of one to four carbon atom(s).

30 Theterm "lone pair" refers to-an unbound electron -pai_r; in particular to the




The term "hal ogen” refers to fluorine, chlorine, bromne and iodine, with
fluorine, <chlorine and brom ne being preferred. The tern1¥%§dagéb06alone or
i n-conbination with other groups, refers to a branched or strairght - chain
nonoval ent saturated aliphatic hydrocarbon radical of one to twenty carbon
atons, preferably one to sixteen carbon atons, nore preferably one to ten
carbon atoms. Lower-al kyl groups as d#&scribed bel ow al so are preferred
al kyl groups. The term "l ower-al kyl", alone or in conbination wth other
groups, refers to a WO 03/053919 -5 12 June 2006 branched or straight-chain
nonoval ent al kyl radical of one to seven carbon atons, preferably one to
four carbon atons. This termis further exenplified by such radicals as
nmet hyl , ethyl, -proPyI, i sopropyl, n-butyl, s-butyl, t-butyl and the |ike.
The term™" cycl"Bg‘?‘K@ile eCly It paitsofp autpogen plotdn €8t aneaminocycl i ¢ radical of 3 to 10
carbon 5 aton(s), preferably 3 to 6 carbon atons, such as cycl opropyl,
cycl obl;; yl, ciThe t&ppﬁha!d»ge_n‘bfeferml(ﬂueil‘i@s#orit@n&ohﬁxiidaﬁa%di@?sﬁﬁmrﬂ%ﬁﬁe? to : het )
group - I yl . e term"|lower- al koxy" refers to e
group R - ,onﬁgéﬁrﬁmgebf%ggpﬁf%ﬁle&r- al kyl. The term "t hi o-al koxy" refers to
the group R -%B, wherein R is an alkyl. The term "thio-I ower-al koxy"
refers to thelh¢tmyrakyb’, poneor in gprabiaptionrwvith ether gronpeyrefarsitg k brapphedoer m
"al keny$ " straigltnghaiaimdodvalaitisitiatddaliphitit Rydbhgbonda St of ofelt8 Rekhtf O @

on residue c i Si efinic bond

strai ght- _chaij r branched drocar ri sing an

and up to c%@ﬁ aﬁ&'@’fp 2? arﬁﬁlff oﬂ%{g’%{sg‘t?% Y RPH Y RMSBHE PT % o é‘i“rcﬁgﬂ"? up to 10
car bon at @tpmns. Lawgenalkyl geeupy bs dageriheg belaw alde sre prdfeckdalybgowpsso are preferred
al kenyl groups. The term 'l ower-al kenyl" 15 refers to a straight-chain or
branched “hydr pkae@efow&Silgiealeaaih SbiSinAbnQbie! dtﬂérgr&ﬁe,qefe&@&a up to 7,
preferably up to 4 carbon atons, such as e.g. 2-propenyl. The term

"al kynyl ", alone or in conbination with other groups, stands for a

strai ght- -chain or branched hydrocarbon residue conprising a triple bond
and up to 20, preferably up to 16 carbon atons, nore preferrably up to 10
carbon atons. Lower-al kynyl groups as 20 descri bed bel ow al so are preferred
al kynyl groups. The term "l ower-al kynyl" refers to a straight-chain or
branched hydrocarbon residue conprising a triple bond and up to 7,
preferably up to 4 carbon atons, such as e.g. 2-propinyl. The term
"al kyl ene" refers to a straight chain or branched dival ent saturated
aliphatic hydrocarbon group of "1 to 20 carbon atons, preferably 1 to 16
carbon atons, nore 25 preferrably up to 10 carbon atons. Lower-al kyl ene
groups as described bel ow al so are preferred al kyl ene groups. The term

"l ower - al kyl ene" refers to a straight chain or branched




di val ent saturated aliphatic hydrocarbon group of 1 to 7, preferably 1 to 6
or 3 to 6 carbon atons. Straight chal n al kyl ene or | ower - -8l kykeoags gr oups
are pref¥@0d8339%he term "al kenyl ene" refers to a strai ght chain or branched
di val ent hydrocarbon 30 group conprising.an ol efinic bond and up to 20
carbon atons, preferably up to 16 carbon atons, nore preferrably up to 10

car bon At OfffncheSstialdheioNd R ot AKASIIR raﬁ@%f&e&o RN RInSRORE
preferred al Eeny en roups, e term "1 ower.- kenyle refers to

straight cPRE qﬁahirom mﬁéearépvaw@m'l‘ &rat f@#@}ﬂpﬂgﬂw g‘?ﬁé‘“&l{ as

ol efi ni c bgrg laghyl Wepicpyll ;sopf(quﬁhﬂhityl sputydy thutdaatahslikeSt r ai ght chain

al kenyl ene or Iovver ernyl ene groups 35 are preferred. WO 03/053919 12June

2006 -6- The t | th
proterably ¢ hel MR CesioA e o SR P b £ %&Hya to 3
_subst i tslerﬁtam(ﬁdpnéeﬂalﬂmﬂltq 6setbeatatong, lsmhatsmclomopulp cysbobaitdi dyalgpeityl, or

| owner - al ky clohWE - al kynyl , di oxo-1ower-al kyl ene (formng e.g. a
benzodi oxy é)r oﬂ’p hal ogen, hydroxy, CN, CF3 NH2, N(H, |ower-alkyl),

N(I ower - al kyl )2, 5 am nocarbonyl, car bo>§y , Iovver al Mﬁ/_ "
thi o- | ower - al KEbeyterm Sakkexia] rk@sers(:tartb@wpp 1Qwishersindy| i an gl | Bg jerm “lower-

'ho}Ner al kg.ﬂFN&sv"P& ¥ B ho LR B‘EE R- ohewéram’ ld%rm@f- ﬂbsérhi‘m@ﬂ&t-:ﬂkox&f‘e
al ogen, ower KOXV, re p en

subst it uerfé f%l‘ioéhe 8%%3‘% %ﬂ\ 1S al’h%e?ﬁ‘? teHp g’r‘%ﬁ?‘ﬁ’" Wefegerf fo the
aromat h§ Sro %Rﬁsqwm%ﬁtm’ismgwm:dkﬂ. can io conprise 1, 2 or 3 atons
sel ected from ni t rogen, oxygen and/or sul-phur, such as furyl, pyridyl,

i dazi nyl , m_di.
DI T o PSP b i SR ST g
pattern a&hdﬂmrrbrbmdled&y&maarhon rea;ctnerr@anprlsmgmnt dlefinie boed md up 020, A
preferr eg ﬁg&gﬁ,@ﬂ;ﬁh %&P@od &oﬂ%rﬁlﬁ‘e&r@ﬁéﬁa t qeqblcxrbow&m tL‘éTv\@fiaWeﬁ}H

nmet hyl . ar maceut | cal acce l'e salts"™ epbrac | t's of
t he corrpomﬂdgpsﬁ‘ﬁ descmbndubglowa;lsqmwefeﬁmdgﬁékﬁn&ﬂ BPuPT dhA Iy devRE- @E‘@ﬁ

hydrochd or kﬁrﬁsIaCin-dya@rcﬁhhmearﬁﬁe@hydrat&bw r@faud coﬁiplriﬂhllgrahfbléfﬁ)h&bond
phosphoric acid, citric .acid l_lt;bm c acid, .,nmal ei g acid, ;acetic acid,

fumaric adPd updadepreferablyiug tof‘lé? QR ALOTRY FUCh 356, r%?ﬁ?%om c acid,

p-tol uenesul phonic acid and the like, which are non toxic to livin
organi sms. Pr ghenémed“slaiyd’, aloae boinmingsinatieh Withl othen igootipd sxands for oitradghitd e s

and net han sul f ni c 1A
otarl, ' nEaos SEaenPR birdRikBp s Eofpitint o bl Bol S %3%(15336&"&“’
up to 16 carbon atoms, more preferrably up to 10 carbon atoms. Lower-alkynyl groups as

- 20 described below also are preferred alkynyl groups. The term "lower-alkynyl" refers to a
straight-chain or branched hydrocarbon residue comprising a triple bond and up to 7,

preferably up to 4 carbon atoms, such as e.g. 2-propinyl.

The term "alkylene" refers to a straight chain or branched divalent saturated aliphatic
hydrocarbon group of 1 to 20 carbon atoms, preferably 1 to 16 carbon atoms, more
25 preferrably up to 10 carbon atoms. Lower-alkylene groups as described below also are
preferred alkylene groups. The term "lower-alkylene" refers to a straight chain or branched
divalent saturated aliphatic hydrocarbon group of 1 to 7, preferably 1 to 6 or 3 to 6 carbon
* atoms. Straight chain alkylene or lower-alkylene groups are preferred.

The term "alkenylene" refers to a straight chain or branched divalent hydrocarbon
30 group comprising an olefinic bond and up to 20 carbon atoms, preferably up to 16 carbon
atoms, more preferrably up to 10 carbon atoms. Lower-alkenylene groups as described
below also are preferred alkenylene groups. The term "lower-alkenylene" refers to a
étraight chain or branched divalent hydrocarbon group comprising an olefinic bond and
up to 7, preferably up to 5, C-atoms. Straight chain alkenylene or lower-alkenylene groups

35 are preferred.




wherein U2 A1 A9 CA5A6 /N WAIO \ \/A4 .V, /[~ (CA7TAB)P (1) Uis 0 or a
| one pair, 5 Vis a single bond, 0, S, -CH-, -CH=CH, -CHCg&Hép& 1 or
-C=C-, W@9¥038T3? COO, CONR, CSO CSNR, S, or S2NR, mand:n
|ndependently from each other are 0 to 7 and mtn is O to 7, with the
proviso that mis not 0, if Vis 0 or S, A is hydrogen, | ower - al kyl ,

Cch ol kyl -1 oncheim 51" FMEL iRhE Byt of Sl rite FP&%%*‘I epbege
| ower - al kwhxdpt:armmqnpﬂ}smthstm&bmto@subétxtwtsa papdently ﬁé‘eﬁoﬂbthéach
other to gi% r{s;sﬂagemmreﬁan&?iowé -dIEMHT, dRIxb AN WENSikPlEne $f9¥iﬁfn p@l E;enyl ene,

oot onal | peptodiep? s i, o G by NG N it BomcdliaeeratsBhn cr

CanhOP':SJhOQ%hh}zfcszor%ﬂl,bﬁfbokV,tIledz,bﬁwérOMRtbxy@ﬂﬁUJA%werﬁﬂc oMnan@Raﬂmdﬁnt ly from
eac (0] er, are owe r C
oot o lespt A RO oR otk Ko Dmbisy SR ioa? B ORd S fuch "

attached anschaldg@n)ACEs, iGN -lcém'ﬁ)lkylﬁndloﬁqwe&&lko@c? Miode peefarredepbstitaents gref r om

each ot her [ e %gr en or lower-alkyl, 20 A9 is hydrogen, |ower-alkyl,

| ower - al kenyl, or aryl -1 ower -al kyl, AlO Is | ower-al kyl, cycloal kyl, aryl,

aryl -1 ower - alay het eroaryl , or heteroaryl- | ower - al kyI p.isOorl, R2is

hydr oxy, hy dr Shhg teranehetespacyl” refersie pn aroweati, 5- o wemembrisdy s Ay Fan 25

N( R4, , ch Il.iv?xsé P VS ﬂtK%XeleteJ‘ﬁbﬁﬁﬁﬁoFﬂ ox&%\gaﬁﬂlcﬁ\@dl ﬁr,'sﬁ&ﬁ‘ﬁ@ﬂ nt |y

from each ot. er arcF i:lrogen or. | ower 3/ ?/ 053 119 Ergd%z /1378 -8
_ pyridyl, pyridazinyl, pyrimidinyl, pyrazlnyl thiényl, isoxazolyl, oxazolyl, imidazolyl, or

pyrrolyl. A heteroaryl group may have a substitution pattern as described earlier in

connection with the term "aryl". A preferred heteroaryl group is pyrimidinyl optionally

* substituted with methyl.

15 ‘The term "pharmaceutically acceptable salts" embraces salts of the compounds of
formula (I) with inorganic or organic acids such as hydrochloric acid, hydrobromic acid,
nitric acid, sulphuric acid, phosphoric acid, citric acid, formic acid, maleic acid, acetic

* acid, fumaric acid, succinic acid, tartaric acid, methanesulphonic acid, p-toluenesulphonic
acid and the like, which are non toxic to living organisms. Preferred salts are formates,
20 hydrochlorides, hydrobromides and methanesulfonic acid salts .




6 12 June 2006 and pharmaceutically acceptable salts thereof, with the
provi so, that the conpound of fornula (1) is not 2 June 006

_ trans- ngingshainme- 1 -sul fonic acid net hyl - (4- met hyl am noRETBPP2/13786

cydohexyl methyl)-anmide. In a first aspect of the present invention, there

I's provided corrpounds of formula (1) A9 -5 6 CAA N. WA|o A AL X /\/\ V,.N

(CHZ)m (CH 2)n A 2 (lI) whergein Is Oor a asmgle bond,
0, S, -CH2-, em@ﬂ&mvalitoft; late§ o C%‘BR"““ \ﬂ? ? Eoo CSO,
CSNR , SOz, or SOZNRI m and n |ndependently from each‘, ot her are 0 to 7 and
mnis Oto 7, with t he proviso that mis not 0, if ¥isOor S A is

hydrogen, C _7-alkyl, hydroxy-C, _./-al kyI @A keny ‘E& @ 7 carbon atons,
Az is C3,0 cycloal kyI C3 1OCycI oal k I ky n‘é) up to 7 carbon
atonms, al kynyl up to car on _at ons, er oar CA%A )? 7-al kyl optionally
he

substituted by Rz, o and ar ded to eacho r to forma ring
and -Al-Az- is C-7- aI Ie Iene up to 7 carbon atons,
optionally substltut@d|by ?ﬁ‘ WhICh one - CHz- group of(pjAl-Az- can

optionally be repl acedAby NR3 S, or O, or -Al-Az- is CH=NCH=CH which
can optionally be substituted by Cl _i-alkyl, A3 and A4 independently from
each ot heghaeg hydrogen or Cl_7-al kyl, or A3 and A4 are bonded to each
other to forma ring together with the carbon atomto which they are
attached gnd - A3-i\@oradoné€ pii?) 2-5-, A5, A6, A7 and A8 independently from
each other are hydrogen or Cl.7-al k |, A9 is %Ig Cl 7- &éyl al kenyl
~up to § c@rbon atxmmsl,nglarbotatdyﬂ)r5(2I~CT'Jr;zaI-‘12§71|=CH3:3L€f§f>rf

.C3.locycl oal kyl, aryl, aryl 7-al k het er oar yl

B or heteroar |-C . 7-
T odalkyl, W is CO, COO, CONR* CSO, 8/sNR‘ SO,, or SO3NR', y

mandn independently from each otherare 0to 7 and m+nis0to 7, with the proviso

that misnot 0, if VisO or §,
Al is hydrogen, lower-alkyl, hydroxy-lower-alkyl, or lower-alkenyl,

1w A | is-cycloalkyl, cycloalkyl-lower-alkyl, lower-alkenjrl, lower-alkynyl, heteroaryl,
or lower-alkyl optionally substituted by R% or

Aland A? are bonded to each other to form a ring and -A'-A% is lower-alkylene or
lower-alkenylene, optlonally substituted by R, in which one -CHz- group of
-A'-A% can optionally be replaced by NR?, S, or O, or -A'-A%-is
15 -CH=N-CH=CH- which can optionally be substituted by lower-alkyl,

A*and A* independently from each other are hydrogen or lower-alkyl, or

A’and A* are bonded to each other to form a ring together with the carbon atom to
| which they are attached and A AL s -(CH))au5m,

A5, A%, A7 and A? independently from each other are hydrogen or lower-alkyl,

20 A is hydrogen, lower-alkyl, lower-alkenyl, or aryl-lower-alkyl,
A" is lower-alkyl, cycloalkyl, aryl, aryl-lower-alkyl, heteroaryl, or heteroaryl-
lower-alkyl,
P isOorl,
R? is hjrdroxy, hydroxy-lower-alkyl, lower-alkoxy, lower-alkoxycarbonyl,
35 N(R*,R%), thio-lower-alkoxy or halogen,

R, R% R*and R5 independently from each other are hydrogen or lower-alkyl,

-




pis O oxokss s hydroxy, hydroxy-Cl _7-al kyl, Cl _7-al kox

Cl.7-al koxyc’a%(ljdnyl N(R4, R5), thio-C _7-al koxy or hal o ’Elff’i"lg e 2006 -
8a R, R3, R and R5 i ndependent |y fromgeach other are hy ?86%

g _7-a| kyl , and phar maceut i cal | y acceptable salts thereof, with the

P, gt Rehgepe et Higthdort Wbol e ot ggmpound o

cycl ohexyl Rl ()i ppyransnaghthaene- 1 welfonic aridansthyl- (emethylenphemethyby

napht hyl ofyeloRexyWhethil)Canidept i onal 'y be substituted by 1 to 3 substituents
i ndependent|y-sel ected-fromthe group consisting of Cl1_7-al kyl, alkynyl up
to 7 carbon atianHirstdsp¥& dfthedradchlinedifion, hﬁé@qgﬁroviaié&"&mpoum offﬁiulaMHZ

N(H C _2- alkyl), N(CL_7-al kyl)2, am nocarbonyl, carboxy, N2,

Cl. 7-al koxy, thio-C, _7-al koxy, Cl_7 10 al kyl car bonyl

Ci _2-al kyl carbonyl oxy, C1.r-al koxycarbonyl phenyl a@ud phenyl oxy: the term

"heteroaryl" neans an aromatic 5- or G-geniga’all ri Wl ath can conprise 1,
2 or 3 atons sel ected Jgr omyai trogen, gen\e\nd a. SU ur, which can
optional |y be substj 1tu y Jvto 3 ti tuer(pé‘hrl,dependently sel ected -

fromthe group consi LC z]a] al kynyl up to 7 carbon atons,
di oxo-Cl_7-al kyl ene, Uﬁil ge drox " CN, CF3, NH2, 15 N(H, C, _7-al kyl),
N(Ci _2-ai kyI )2, am nocd onyl, car boxy, N2, Ci _7-al koxy{lithio-C,.7-

al koxy, Gi.j-al kyl carbonyl, Cl_7-a| kyl car bonyl oxy, Cl.7-al koxycar bonyl ,
phenyl andwhedpdigny! oxy. Preferred are conmpounds of formula (1) and/or

phar maceutically acceptable salts 5 thereof. O her preferred enbodi nents
rel ate to Qonpound© ofafonepait,a (1) wherein Uis a ]one pair or to
conpounds \gf formula (1) wherein Uis O Conpounds of forrmula (I) as
-descri bed bove 13ﬁ3W§lech¢n¢(Pa§,~£P§hn§HeObbn¢H#I2H GIGH2-, or -CGH=CH-

CH:CH-CH o, g&%%%% to a eferred enb di nent of the present
i nventi on. l\/bre pf Weﬁpzé%-ve are those; wherein V

is a 10 sighgien Popd referr ounds as defined above are
those, wherein V is P dpo aéeﬁfie?@ﬁ) [ii c?rfﬁ%uwgl%ﬂ’ﬁgfﬁé‘f’l ned above
are those, wherei at\}"‘l‘%""t Gﬁ‘—l@-@f’f &t her nore preferred compounds as defined

above ar et hose, . In di tion, conpounds of forrmula (I)
“as defined above, X‘ﬁ'ﬁfx— "(:?\11 7\7@"@"’%"1‘9&? » piplkenyluprte 7 icagor toai ment  of

t he present |nver1; S al so preferred.
In a further pre CPH 3”?1@%'@ pre’szlﬁefl%‘wsgﬁtci‘%ﬂnams 0 to 4 and
nis 0 to r?ﬁ%'@ d’s? '3 c‘f’ PhiiPms:heteroaryl, %ﬁ:e’rﬂuﬁiﬂgl@ﬂhfrsdb&mutndl s 0 are

al so preferr ed by Riounds

A'and A* are bonded to each other to form a ring and -A'-A% is C, ;-alkylene or

alkenylene up to 7 carbon atoms, optionally substituted by R in which one -
CH;- group of

-A"-A% can optionally be replaced by NR?, S, or O, or -A’-A% is
-CH=N-CH=CH- which can optionally be substituted by Cy7-alkyl,

A’ and A* independently from each other are hydrogen or C, a-alkyl, or

A’and A* are bonded to each other to form a ring together with the carbon atom to
which they are attached and -A*-A% is -(CH3)2.5-,

A% A5 A7 and A® indepepdently from each other are hydrogen or C;.7-alkyl,

A’ is hydrogen, Cy.7-alkyl, alkenyl up to 7 carbon atoms, or aryl-Cy_y-alkyl,
A" is Cy.y-alkyl, C;.19 cycloalkyl, aryl, aryl-Cy.;-alkyl, heteroaryl, or heteroaryl-C;.,-
alkyl, |
P isdorl, :
R? is hydroxy, hydroxy-C, ;-alkyl, C,. 7-alkoxy, C, ralkoxycarbonyl N(R,R%),

tino-C. 7-alkoxy or halogen,




as decsribed above, in which the nunber of carbon atonms of (CH2), , V and
(CH2)" together is 7 or less, are also preferred. 12 June,2GQ0, » O%b 20
O her preferred conpounds of the present invention are those In Ich A
represents hydrogen, |ower-alkyl or fydroxy-Tower-alkyl, preferrably those
in which A is nethyl, ethyl or 2-hydroxy-ethyl. Another group of
preferred ﬁp ounds of the present invention are those in which A2

r epr esent sRp 8w 2ud Reingependenip frap caghyothariack hydrogenor Comekyl, al kyl optional |y

substitute erein I s, hydroxy, with those conpounds wherein 2s
A2 repres e%}dgpﬁ F'rr\?%iff/ﬁ%%ﬁy s }ec?il?-‘é rFﬂK‘"&‘éﬂ’ﬁQr@%ﬁ% Aithe gonprospd pf ed.
Corpounds 9rmela s net traps-naghthalener 1 AulfaricackPmathel-@anethglammosntil-ot her t o
forma ridydohexglmefhyl)@nide;s | ower - al kyl ene optionally substituted by R2, in
whi ch one -CH2- group of-A -A2- can optionally be replaced by NR3 or O,

or -A -A2-yhesein CHFN-CH=CH-, wherein R2 is hydroxy or hydroxy-Iower-alkyl,
and R3 is hydrogen or |ower-alkyl are also 30 preferred, wth those
conmpounds, , whergin,-A -A2- is -(CH2)4- or -(CH2)5- being especially

or ef er red. 8 'i’?"ﬂo"’r‘?@omﬁl'? aheryd prnaghtiylgrows which mmﬁgﬂﬁﬂwgemwkﬂéb’_ to form

a ring, sditd3subsgtuens ipdepérichthidelictad flom the grody ccﬁfsﬁﬁ’x’:’ﬁlﬂ"’%ﬁ%ﬁ@@pch as
.g. LA furth f t'of th
o Oseht T s PGl il So4ofCkyicne delossi byt 686 G NP NG Sume 2000
PCT/ EPozlfﬁfﬁéé*’(iC@mﬂwaz, gminocachenyé icarboxy, NOg, G\4-allepy,abierC ;ujldcpgry- Ot her
f d i ' wherein A5
DI A6 et o1 el Bl & M BIROh PR Bld R oE ) L

and A6-represent hydrogen. r mula (1) as

defined a ‘ t hos erein A7.and A8 . represent. hydrogen. 5 Conpounds
of formul gﬁ%f@ %&%"‘Qf’n‘% 1 L m@%i-afgwﬂa‘reg ting Whigh (26 cQmBrigh b2 o
enbodi menfr HFtompEelested Seam nitragennetygen andidrisulphers which cpoeptdmallptizer ei n A9 i s
met hyl  r eibstitted by @ ta3 pabistiiueats AdkpenBérRly SEIERA RO Ak cogn@m&@@f@[ﬁf erred

3

SﬁZ‘RSF“SSﬂE’“’%“%Yng%JB 7 <o Sl o™ iyl toletoghls BY OB S Oh Lo % 0r st a2
(1) asPde kﬁ&g? e’,“?@mé\uafl)n aminpcarbouyl shtbory NQp, Shealivoxyothio-Cy.r-

~4-tri {1 uodkmegt GyhallpharbonylaCe,-alkddar ooy, T3 flalkbkRE MR HepyRRENdS of general
~formul a ('L])en{‘;]g,}s,.t hose sel ected fromthe group ‘consisting of trans-N {4- [
h

- 5- (A lyl-nme -am no) - pentyl] -cycl ohexyl nethyl }-N nethyl-4-
Preferred are compounds of formula (I) and/or pharmaceutically acceptable salts

5 thereof. Other preferred embodiments relate to compounds of formula (I) wherein U isa
lone pair or to compounds of formula (I) wherein U is O.

Compounds of formula (I} as described above, in which Visa single bond, O,

-CH;-, -CH=CH-, -CH=CH-CH,-O-, or -C=C- relate to a preferred embodiment of the
present invention. More preferred compounds as defined above are those, wherein V is a

10 single bond. Other more preferred compounds as defined above are those, wherein V is
-CH;-. Other more preferted compounds as defined above are those, wherein V is
-CH=CH-. Other more preferred compounds as defined above are those, wherein V is
~C=C-. In addition, compounds of formula (I) as defined above, in which W is COO relate
to a preferred embodiment of the present invention. Compounds in which W is SO, are

15  also preferred. '

In a further preferred embodiment of the present invention, mis 0 to 4 and nis 0 to
1. Compounds of formula (I), in which m is 0 and/or n is 0 are also preferred. Compounds
as decsribed above, in which the number of carbon atoms of (CHz)m , V and (CHa)x
together is 7 or less, are also preferred. '




trifluoromethyl-b enzenesul fonam de, 15

trans- N-{4-[5-(4-Hydroxy-piperidin-1-yl)-pentyl]-cycl ohexyllinjﬁrréyédosl\l- nmet hyl
-4- trifluoronethyl -benzenesul f onan de,

trans- N-[ 4- (5- Di et hyl am no- pentyl )-c§iel ehexyl met hyl ] - N-nmet hyl -4-trifl uorom
et hyl - benzenesul fonam de, trans-N-(4-{ 5 20

: ; :31];1|s Nf ?ZEE 'Uténgﬁ %gr‘}ﬁ%#n% ; m Present ipvention are those in which A

- pent yl } FERr&ses rqgsﬂdywyt- qu—lorweﬂalkyl puefeirablythosesneduidh Ahiani de,

~ trans- { 4nhdhylAdthyl br 7 ,Jayaxyaem O AnBEHE gidupca?}%@f%& E5pblhadiGf ¥ brdsafiPam c

-wacid 4- trifl.uorongethyl ester,

T o ans. [ 4 EntPR oo in WAt sopeseyE iaesakamsh A thybprgimidih anlaerc d 4-
trifluor amdspuonmwkumm R’f,mﬁaﬁkz{ﬁwh?é hm(:ﬁo&wwr@gdmﬁ&hakba@m noj

- I | oh
egfglt;g }A@yeci) Mol exxler;rg y&)hyr?r‘?oxy thyfbc%gmes%eq ypre erredl f I uor onet hyl - phenyl

trans-{4-[5-(4-Hydroxy-piperidin-1-yl)-pentyl]-cycl ohexyl met hyl }-net hyl - car
bami ¢ acid G@lnpamndsfdftﬁmmdﬂﬁywhm* arfbAGire bohded td dach dther to form a

L5 4 AR ko R L VT

trans- NN W[QPIPQ lmweplilcnd b}'NR Yo, ir FA-A- is -CH-*N-CH-CH-

cycl ohememwm réiy drtya LRG0 OB 8 towe #ls

t N- M N- [ 4- | Prifluor
o:rgtn , |Pftftsﬁéﬁﬁwﬂlpéfrmmn mmmpfﬂiz i(glﬂi - or- (Cfviz)s- ltnaﬁngzzspwaﬁs" !

[ Et hyI feoeelt, oxy- et hyl ) - am no] - but yl } - cydohexyl net hyl ) - N- et hyl -4 WO
03/ 053919 -10 12 June 2006’ trlfl uororret hyl - benzenesul f onam de, trans-N

[ 4- (4-D et byl am no- gydqh thyI] -N-nethyl -4-trifl uoronethyl -
benzenesul f@%fﬂﬁ‘?fﬂ“ ‘ﬁ?‘%&‘z‘ﬂlﬁ |_a.n %ﬁdﬁﬁltaﬁﬂbom foreyenase%yim hyl ]
- N- et hsslprdfetrabl?hwwm&mm&r@@amg@eap&f nyl or pyrrolidinyl.

trans- N-{4- [4 (Al'l'yl - et hyl -am no) - butyl ) - cycl ohexy met'hyl } - N-'net hyl - 4-

E r2I L;g%gge et #wﬁgﬁg‘f em%’ﬂawr’nﬁuclﬁféflr pese N éqq?p%: rﬁl_aﬁ%ttﬂfpnlpounds of

trifluoronet hyI benzenesul f onam de,




I 0
trans-{4-[4- (A lyl-methyl-am no)-butyl]-cycl ohexyl met hyl } -y hloggar bam c
aci d 4-wghspspiphenyl ester, PCT/EP02/13786
trans- Methyl -[ 4-(4-pi peridin-1-yl-butyl)-cycl ohexyl methyl]-carbamc acid
- 4-chloro- phenyl ester, trans-(4-{4- [Et9hyl (2- hydroxy-ethyl)-am no]

" -butyl }-cycl ohex Imethyl)j nmet Qyl -carb aci d lLoro | ester,
trans- N (%I!Dillhe(tli:w ﬁ?‘ﬁéﬂéf‘ﬂﬁl ’WE‘?"BF\@EB;W%F&Q}}I‘ fﬁ’érfcﬂfﬁmﬁo%%uoronet hyl
- benzen %E&r@msd&ﬁdeﬂ aB§veNafe4'hbse wherein A% and A° represent hydrogen. Other
(Al'lyl- rreth no) - chohexyl h | d AS
trifl uorofi 8?&%‘1%3 ‘% g#(éﬁas %n??%b&oe%\ﬁ S%%erénA o
[ Et hyl - (&ebyéjélwtwdeégml ) - am no] - et hyl } - cycl ohexyl met hyl ) - N- met hyl - 4-
trifluoromethyl-benzenesul fonanide, trans-N

(4-Di et hyl ani gﬂygwx{x Sfnyrrﬁl_lﬂ??’)l kil 4* MR ity dist !’:éilsftle uos prafirked -

benzengsul fo |s- hydr ox th
-met hyl } - a‘;xbdadm'gnybﬁ@pm@)enmnmtm e%ompo%n u)ﬁel)emﬁ 1$ mJthyl

trifluoroy @Qﬁﬁéﬁ%yj &Eﬁ@&@ﬁlbomxﬁé]ﬁ Other preferred compounds are those in
(4- Di et hy a - Cl rﬁ"t h‘}ﬁ'[)’ 635 GR T stftfited with
4- chl or o- Wh’éhﬁl 1sggxleqnore pre erra y wherer y su

trans-{4- lﬂsﬁc% h)drﬂl%t @yﬂnpaﬁhﬂ@f-fﬂﬁﬁml())-as yleﬁmdambpvcmﬁcydu} Aldis #ydhlazar bani ¢
acid 4- chl orp- p en

t r ans1¢ 4-PRe8yhRA 4 %Fﬁ@?ﬂ?@&?’éﬁé&%ﬁﬁ’ﬁfﬁ{fﬁ met hyl - car bami ¢ aci d
4-chl or o- phenyl ester, trans-(4-{ [Eth (2- hydroxy-et hyl) -am no]

 —methyl | - cyRdefebredydomeidundy ofigenksal for & ere thesegelscted fromy( BEPRA  ester,
- itrans- (4- f %%%- 2- hydr oxy- et hyl ) - anmi no] - met hyl }
-cyclohex

- et hyl - carbamc 35 acid 4- ester,
trans- N- (darist Nyfel5- llyborshylcapaing PRYYHe ﬁlﬁh'}’-"ya!‘f‘éﬁ'u&l? 4‘}{1 | uor onet hyl -
~ benzenes de
penzenes { yF‘;pRL Bengenesulfonamlwret % L IBR M N dethfi ) uor omet hy
| benzenetsanstNri4n @ ¥ rRIBYYe- - ﬁﬁﬁl‘:‘%@ﬁi’%’ 7

trans- N (éiﬂﬁz,%m&hmﬂembmmm&rﬁml ohexyl met hyl ) - N- et hyl - 4-trifl uoromet hyl
- benzenesulf

trans- N- My [‘@”Q_ﬁﬁ Bpe eI PR )n%'tclr?hFxYé?ceithﬁgkNylmemﬂ f- mﬂmﬁ’ ﬂeﬁ}%’r onet hy
- benzenesulfonamlde,
" trans-N-(4-{5-[Ethyl-(2- hydroxy—ethyl)-amino]—pentyl}-cyclohexylmethyl)-N-methyl-4-
20 trifftuoromethyl-benzenesulfonamide,
trans-N-(4-{5-[Bis-(2-hydroxy-ethyl}-amino]-pentyl}- cyciohexylmethy!) -N-methyl-4-
trifluoromethyl-benzenesulfonamide,
trans-{4- [5-(Allyl-methy1-amino)-peutyl]-cyclohexylmethyl}-methyl-carbamic acid 4-
trifluoromethyl-phenyl ester,
25 trans-[4-(S-Dimethylamino-pentyl)-cyc]ohexylmethyl]-m_ethyl—carbamic acid 4-
 trifluoromethyl-phenyl ester,
trans-(4-{5-{Ethyl-(2-hydroxy-ethyl)-amino]-pentyl} ~cyclohexylmethyl)-methyl-carbamic
acid 4-trifluoromethyl-phenyl ester,
trans-{4-[5-(4-Hydroxy-piperidin-1-yl)-pentyl] -cyclohexylmethyl}-methyl-carbamic acid
30 4-trifluoromethyl-phenyl ester,
trans-(4-{5-[Bis-(2-hydroxy-ethyl)-amino] -pentyl}-cyclohexylmethyl)—methyl-carbamic
acid 4-trifluoromethyl-phenyl ester,
trans-N-Methyl-N-[4-(5-piperidin- 1-yl-pentyl)-cyclohexylmethyl] -4-trifluoromethyl-
benzenesulfonamide,
35 trans-N-Methyl-N-[4-(5-pyrrolidin-1-yl-pentyl)- cyclohexylmethyl] 4-tnﬂuorornethyl-
benzenesulfonamide, |
trans-N-(4-{4-[Ethyl—(2-hydroxy-ethy!)-arnino]-butyl}-cyclo_he_xylmethyh-N-methylA-




benzenesul f onam de, 5

trans- N%&(}fﬁimsgﬁlsp' peridin-1-yl nmet hyl - cycl ohexyl net hyl ) - carajg,e sa645d
4- chl or o- pheny ester, .
trans- Met hyl - (4-pyrrolidin-1-yl net hyl - eygl.ohexyl met hyl ) - carbam ¢ aci d
4-chl oro- phenyl ester trans-N-{4- [ 3-(Alyl-nethyl-am no)-propyl]

- cydohexylmbydrhcm,rpmdiyﬁesﬂfmﬁgnag| fl uor onet hyl - benzenesul f onam de,
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trans- N- benzenesulfonamide,

4-(3-A 1 r th 4-trifluoronet hyl -
[bengenesulqéo%argnr[gea I?%{ﬂy anfing bugﬁj(}.lyc x%rr]ethylﬂﬁt-n%hmyl 4-tnﬂuorometﬂEl y
trans- N Mbehganepplfonapgderet hyl ani no- propyl ) - cycl ohexyl met hyi]-4-trifl uor onet

hyl - benz f

t%lans {4- ([%%?%ﬁlh l{@ﬁ@"(‘xﬁﬁ] Tnemrlﬁ am}“? p%l f”%% %&t})} l}nla\{ Hi/elﬂiyl et hyl - carbamic °
acid 4- cﬁ!‘ﬂ?@f%‘l*ﬁéhxl’r eégwﬁulfonaml e,

trans- Met lipansINL(4 BRemL I ). g,h;jr;ﬁ ] c acid
4-chl oro- Zém hé 4l S(Erwdﬁg%}r&hﬂ%af{%gy%l bEt i § iy“‘ét E“qam noj
- pr opyl } %ﬁé’!@%‘?’ﬂg’(" e’ carbam c aC| d 4 chI or o- phenyl ester,
trans-yp4- fﬁﬂs‘[{&[4'(Mymdﬁl?k¥mﬁid)53u}ylpeﬂ?dﬁ§ﬂexylmeth 1}-methyl-carbamic acid 4-

- propyl } - | ohex hyl ) - met hyl - carbam.c aci d 4-chl oro-phenyl ester, 25
trans-{4 F%l% AP %’lg&% am no) - et hyl ] - cycl ohexyl net hyl } - net hyl - car bam ¢

aci d 4- Cmaos-quﬁﬂf{ﬂl-(thspaﬁdin -1-yl-butyl)-cyclohexylmethyl]-carbamic acid 4-chloro-
. trans-Met Buﬁgﬁétélz pi peridin-1-yl-ethyl)-cycl ohexyl nethyl] -carbamc acid
- #4-chl or o- nyl éster, trans-N-Methyl-N- (4-(2-p

i peridin- 9!394' HEWEFCM#T@X&PWDMI}IOI hutylj- t)rd@eaytateﬂwl)-u@dwl -carbamic

benzqusu}lél@@zymd}@ }{elh rbgtepl-(4 {2- [Et hyl - (2- hydr oxy- et hyl ) - am no]

-ethyl}-c dohﬁx 4555 ‘)% yl -4- trifluoronethyl-benzenesul f gnam de,

trans- N-( tans,} %/ ¥nethyl Wﬂ?‘?ﬂ? ﬂrwlo}leWHW) -N-methyl-4-trifluoromethyl-

-ethyl }- cb@izalimusfbmmﬁiaﬂ )-N-met hyl -4- trifluoronethyl-benzenesul f onan de,

35 trans- [

(2 hydrox‘i}' et y%ﬁwln'ﬁ’fﬂlg ﬁ'ﬂ‘/‘f'}o)é?ﬁtbﬁléﬁ?lﬂg?’www‘ﬁgflﬂﬁe@gr%am c acid

4-chl or o- @iﬂ@nmmebybbenzbnauﬁeMMe, [2- (Al yl -met hyl - ami no) - et hyl ]

-cycl ghe . f - RA rans-

LA b s A -SRI B

tri uoromethyl benzenesulfonaml de, :
trans-N-__(4-Dlethylammomethyl-cyclohexylmethyl)-N-mcthyl-4—triﬂuofomethyl-
benzenesulfonamide,
trans-N-(4-{[Bis-(2-hydroxy-ethyl)-amino] - methyl}-cyclohexylmethyl)-N-methyl-4-
- 25 trifluoromethyl-benzenesulfonamide,
S trans-(4-Dimethylaminomethyl-cyclohexylmethyl)-methyl-carbamic acid 4-chloro-phenyl
' ester, o
trans-{4-{(Allyl-methyl-amino)-methyl}-cyclohexylmethyl}-methyl-carbamic acid 4-
chloro-phenyl ester,

30 trans-(4-Diethylaminomethyl-cyclohexylmethyl)-methyl-carbamic acid 4-chloro-phenyl
ester,
trans-(4-{[Ethyl-(2-hydroxy-ethyl)-amino]-methyl}-cyclohexylmethyl}-methyl-carbamic

“acid 4-chloro-phenyl ester,
trans-(4-{[Bis-(2-hydroxy-ethyl)-amino]-methyl}-cyclohexylmethyl)-methyl-carbamic

35 acid 4-chloro-phenyl ester, |
trans-N-(4-Ethylaminomethyl-cyclohexylmethyl)- N—methyl-4-tnﬂuoromeﬂ1yl-

- benzenesulfonamide,
trans-N-Methyl-N-(4-piperidin- l-ylmethyl cyclohexylmethyl) 4~tr1ﬂuoromethyl—
_ benzenesulfonamlde,
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‘methyl-4-trifluoronethyl -benzenesul fonam de, trans-

(2-{4-[ IvQ Abb3g1Net hyl - am no) - propyl ] - cycl ohexyl } - et hyl )Pﬁwfﬂ%aﬁsz&r bam C

- acid 4- trifluoromethyl-phenyl ester, trgns- [2-(4-{3-

[ Et hyl - (2- hydr oxy-et hyl)-am no] - propyl }- cycI ohexyl)-ethyl]-nmethyl- 5

carbam c | 24- I BQE }a e -

trans- Met ﬁ‘fﬁ“g{“g (%Mbﬂ& Pgﬁ}’%mﬂ - yﬂxxé'r c;%etwélx‘;yﬁﬂ-ueotr%li}l tgwcar bam c

- acid 4- t bentangswWfastamifle.phenyl ester,

trans- Met hyl,s {- bﬁét‘n? Dcwﬁ;&k&iid'ih KE ;xineﬂprepdmeﬁMﬁieaﬁ@nytﬂlﬂﬁrbweﬁwpar bami ¢
phe

acid 4- trifluor nyl est'er 0 trans-

{2-14-(3- Iﬁeﬂﬁnﬁw aﬁB $ropyl )-cycl ohexyl]-ethyl }-nmethyl -carbam c acid 4-
trifl uogy onkingINethie (W bipREHRT- 1-ylrhé@Rpl:cyclohexylmethyl)-carbamic acid 4-chloro-phenyl
{2-[4-(3-Diethyl am no-propyl)-cycl ohexyl] et hyl }-met hyl - carbam ¢ acid 4-
trifluoroffhyi - phenyl ester,

t rans- Met hmhsﬂ\ﬂet{x#!—(é%pfnmidim 1-dnegyl-cpdoexylmetiod - cdrbamid ashbdeghlpraephsiy] - car b
amc acid__15 4-trifluoronethyl-phenyl ester, trans- [2- (4- { 3- [Bis-

est .
(2- hydroxy- 3] hyl) -am no] -propyl} -cydohexyl)-et -met hyl - carbam c
aci d 4-t r itfansrd¥-déd B1{dllyloierhyl- aragxoérprowlhﬁqu}wﬂmet%’ﬂl-meeﬁw -4-

3-(4- nF)t h llehﬂirB m,en&enewgongﬁml ] -cyclohexyl} -ethyl)-carbamc acid
4-trifluoroneth henyl ester

trans- N-( zraps@&(ﬁ ﬁﬁﬁwkﬁmvdramﬁéyl)nﬁﬂwﬂjpre% -rsisheotmetiybr N-methde fry | - 4-
:”H uﬁgoﬁzﬂmb %ﬁﬁﬁkmm h t, t hyl b
rans- ( 2-{ 4- - ani n ex - car bam
"¢ acid 4- rtaPLﬁ%h%)f%l‘?:ﬁ; INQREORM 8’?[[% Xyllne%yy? RO5 i4%l§¥01)0mrrﬁ1 Ii'-y
t2r5atns ][|2 bénzehesilfoybmidenonet thyI cycl ohexyl) et hyl ] - met hyl -carbanmi ¢ acid 4-
rifluoro es
Bt hyl 15 278 ”Ft&(etﬁaﬁﬁ@{fﬁf (3B fambl R PEYﬁ éﬁf"*’ﬁ’s&yF’;“Y‘Jt%‘frﬂ“°’°mﬁﬂlr“
car bam C hmzdnébutfon:ﬁmubrorret hyl - phenyl ester,

trans- Met tp?; 3A.ﬁﬁ H@Wyémﬁ@? cﬂcmc&?l&ﬁmwn Saeetyplerbuic Ridy! } - car ba

- mc acid oronet n er, 30" trans-
(2-{4- [(ZCWm'BthYéFW;ﬂ:am no) - met hyI ] cydohexyl } - et hyl ) - et hyl - car bani ¢
T o f Gy LRy ot o) TRRL Ryl Syanexy ) et Fyi ) met i -
heny ester,

trans-(4-{3-[Ethyl-(2-hydroxy-ethyl)-amino}-propyl}-cyclohexylmethyl)-methyl-
carbamic acid 4-chloro-phenyl ester, |
trans-(4-{3-[Bis-(2-hydroxy-ethyl)-amino]-propyl}-cyclohexylmethyl)-methyl-carbamic
acid 4-chloro-phenyl ester,

25  trans-{4-[2-(Allyl-methyl-amino)}-ethyl]-cyclohexylmethyl}-methyl-carbamic acid 4-
chloro-phenyl ester,
trans-Methyl-[4-(2-piperidin- 1-yl-ethyl)-cyclohexylmethyl] -carbamic acid 4-chloro-
phenyl ester,

 trans-N-Methyl:N-[4-(2-piperidin-1-yl-ethyl}-cyclohexylmethyl] -4-trifluoromethyl-

30 benzenesulfonamide, '
trans-N-(4-{2-[Ethyl-(2-hydroxy-ethyl)-amino] -ethyl}-cyclohexylmethyl)-N-methyl-4-
trifluoromethyl-benzenesulfonamide,

trans-N~(4-{2-[Bis-(2-hydroxy-ethyl)-amino] -ethyl} -cyclohexylmethyl)-N-methyl-4-
triffuoromethyl-benzenesulfonamide,
35 trans- (4-{2-[Ethyl-(2-hydroxy-ethyl)-amino] -ethyl}-cyclohexylmethyl)-methyl-carbamic
~ acid 4-chloro- -phenyl ester,
* trans-N-{4-[2-(Allyl-methyl-amino)- ethyl] cyclohexylmethyl} -N-methyl-4-
- trifluoromethyl-benzenesulfonamide,
trans-(RS,RS)-N-(4-{2-[Bis-(2-hydroxy-propyl)~amino]-ethyl}-cydohexylmethyl)—N-




“trifluoro

4-

carbamc acid 4-trifluoronethyl-phenyl ester, trans- [2-

(4-Al'lyl am nonet hyl - cycl ohexyl)-ethyl j -methyl-carbam ¢ agbgne 2006

A-trif | WErESMIBHY|I 35 phenyl ester, PCT/EP02/13786
trans- Met hyl -[ 2- (4- net hyl am nonet hyI cyglohexyl)-ethyl]-carbam c acid 4-
trifluoronethyl-phenyl ester, trans-N

- [2-(4-D 2| Ohe | ]-N-met hyl - 4trif|uororrethy|
. benzenesLm';n 2 méﬂﬂgﬁ%%l??%c 35‘9@6%5{%3919 PCT/ EP02/ 13786 - 13 trans- N
[2-(4-1 trans-(2 -{4-(3-(Allyl-methyl- amlno) prapyl]-cyclohexyl}-ethyl)-methyl-carbamic acid 4-

[ Et hyl - (2- t‘i‘iﬂdbﬁi&ﬁetﬁ{dtﬁﬂe}l pégtego] met hyl } - cycl ohexyl ) - et hyl ] - N- et hyl - 4-
trifluoronethyl-hbenz ani de rans- N- Met

[ 4- (4- met H sp[Pp@@ ﬁeﬁﬁnﬁ% m@fwrsthﬂiremmgmp lgfnglm}aqu) -ethyl]-methyl-
trifl uos onatbumhic badzamﬂsxutcfrﬁéth Plgenykester,

t N- t h et.h N- t hyl -
LT or s By LB e ol nﬁf%@ﬁ?ﬁhﬁ%ﬁ%ﬁﬁeﬁp afpagiicieid s Y
(4- net hyl etmﬁnormndtbrﬂ -pheoylasexy | ) ethyl] -4-trifluoronethyl -

b | ..

rane N (2 s peiciy LRl B s T AESH eyl ) - et hy
1)-N- 1o r# hgnomth 1Plhleuﬂreé‘i¢6t hyl - benzenesul fonam de,

trans- N [ 3rdnd-{A\l] hwbmﬁ:ﬁmc- kﬁ@d%&yﬁféﬁwl] -mduRI Aantle 4¢84l uor omet hy

- benzenesHI fonam trians- N

[ 2- (4- pi pdH mfﬁnlet@nwbﬁhwsfes»dohexyu ethyl]-4-trifl uoronethyl -
benzenesultfppdpi| df¥3 ﬂléthylammo ro;I:yi) cyclohexyl]-ethyl}-methyl-carbamic acid 4-

. trans- I\/Eth {1?]%;2 g%éf' nr- -yl net hyl - cycohexyl)-éethyl]-carbamc acid 4-

trans- Met Im;ahs-[MZetb)d (ﬁ+{pe[|3|-(dmthjrl ~-priopyitdmyihe b pespyixyic)oheiljHethyh) adatipammic acidi d

4-chl 2-(4-{
[th F{S(z‘*%gw"“?&{'ﬂr eh?a‘aEQFEI [net hyl }-cycl ohexyl ) -et hyl ] -methyl - 20

car bani c &R@nt}[ll-(t-’rﬁi‘-r{)&é- ﬁﬂe’ldytbxye@thﬁlﬂ-aﬂnmdwopm-cydo exyl)-ethyl]-methyl-

(4- Et hyl ag;rgmgg;&yd,;_gm‘%}gﬁ%m %%@H}l]est fret hyl - carbam ¢ acid 4-chl oro-phenyl
ester, trans- l\J -(4-Di net h f Y%cohex | )-ethyl]-nmethyl-carbamc

aci d 4- chiaroMeshi{g1i4 ét(érmetilsl pipagain-1-¥1)-propyll-cyclohexyl}-ethy))-carbamic
(2-{ 4- [ (Abdiy 4-thmBubmahyinghenpBdstey] ] - cycl ohexyl } - et hyl ) - net hyl - carbam ¢ acid

. ddor °- BQSJ-‘?G (Zeff-it F(Allyl -methyl-amino)-methyl]-cyclohexyl}-ethyl)-N-methyl-4-
' trifluoromethyl-benzenesulfonamide,
trans-{2-{4-{(Ally]-methyl-amino)-methyl] —cyclohexyl}—ethyl)-methyl—éarbamic acid 4-
trifluoromethyl-phenyl ester,
_ trans-[2-(4-Dimethylaminomethyl-cyclohexyl)-ethyl] -methyl-carbamic acid 4-
25 trifluoromethyl-phenyl ester,
trans-{2-(4-{[Ethyl-(2-hydroxy-ethyl)-amino] -methyl}-cyclohexyl)-ethyl]-methyl-
carbamic acid 4-trifluoromethyl-phenyl ester,
trans-Methyl-{2-[4-(4-methyl-piperazin-1-ylmethyl}-cyclohexyl]-ethyl}-carbamic acid 4-
trifluoromethyl-phenyl ester, '
30 trans-(2-{4-[(2-Hydroxy-ethylamino)-methyl]-cyclohexyl}-ethyl)-methyl-carbamic acid
4-trifluoromethyl-phenyl ester,
‘trans-(2-{4-{(2-Hydroxy-1,1-dimethyl-ethylamino)-methyl] -cyclohexyl}-ethyl)-methy}-
carbamic acid 4-trifluoromethyl-phenyl ester,
trans-{2-(4-Allylaminomethyl-cyclohexyl)-ethyl}-methyl-carbamic acid 4-trifluoromethyl-
35 phenyl ester,
trans-Methyl-{ 2-(4-methylaminoinethyl-cyclohexyl)-ethyl] -carbamic acid 4-
trifluoromethyl-phenyl ester,
- trans-N-{2-(4-Dimethylaminomethyl-cyclohexyl)- ethyl] N-methyl 4-tr1ﬂuoromethyl-
benzenesulfonamide,




trans- Met hyl -[ 2- (4-pyrrolidin-1-yl nethyl -cycl ohexyl)-ethyl]-carbamc acid

4-chl oro- phenyl ester, trans-Methyl - 12 June 2006

[ 2- (-4- rewbywbasdomonet hyl - cycl ohexyl ) - et hyI ] - car bam ¢ aci acmé‘a[&moss 30
phenyl ester, trans-4-Chloro-N nethyl- [

(4- pi peridin-1-yl met hyl -cycl ohexyl ) - et hy]I3] - benzenesul f onam de,
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nam de trans- Qro-N-[ 2- (4-

benzenesulf

[et hyl - %@H?W thylRAnzengsy ﬁ?ﬂam‘ﬂ%t hyI }- cydohexyl )-ethyl] -N

met hyl - be nzaRasMEebpaN- (22(4-methylaminomethyl-cyclohexyl)-ethyl]-4-trifluoromethyl-

- trans-4-Chl oro- "ng hlget hyl am nomet hyl - cycl ohexyl )-ethyl] -N-nethyl- 5

benzenesul 18AEH
(2- { 4- [ ( 6-triirNox @~ d 3 ERrirony) L, inslimgthyl- ethyleméng)t tnetyHysvrlobexhly ethildNrani ¢

-aci d ul ide
‘trans- ?% ?h&{.‘ ?Eﬁ%&lroﬁ‘?& r]ﬁbg zaer?lesnoon#glth I] cydohei% et hyl)- ri'et hyl - car ba
mc acid tmns thyl-cydohexyl)-ethyl]-N-meth -trlﬂuoromethy

trans-4- Cmegfgl-eg\,jﬂfogm{,ﬂd({(S hydroxy pentyl am no) - net hyl ] - cycl ohexyl }-et hyl) -

T R B S b promet.
benzenesulﬁeﬁi@mﬂgnaﬁﬁ@)s [2-(4-1 [Ethyl - (2-hydr oxy et hyl)-am no] -nethyl
Later, v Ak b (R Fo R RO el ep G AR L2
} - 4- di | .or ariflhoretdeyhyl-phenpestesul f onanm de, cis-N-{4-

o U1 gt o S ) nssesgs i

-cycl ohexyphemsl lster, - net hyl - carbami ¢ aci d 4-
trans-[2-(4-{[Ethyl-(2-hydroxy-ethyl)-amino]-methyl}-cyclohexyl)-ethyl] -methyl-

20 carbamic acid 4-chloro-phenyl ester,
trans-[2-(4-Ethylaminomethyl-cyclohexyl)-ethyl}-methyl-carbamic acid 4-chloro-phenyl
ester,
trans- [2-(4-Dimethylaminomethyl-cyclohexyl)-ethyl}-methyl-carbamic acid 4-chloro-
phenyl ester,

25  trans-(2-{4-[(Allyl-methyl-amino)-methyl]-cyclohexyl}-ethyl)-methyl-carbamic acid 4-
chloro-phenyi ester,
trans-Methyl-[2-(4-pyrrolidin- l—ylmethyl-cyclohexyl)—ethyl]-carbamic acid 4-chloro-
phenyl ester,
trans-Methyl-[2-(4- methyiammomethyl—cyclohcxyl) -ethyl]-carbamic acid 4-chloro-

30 - phenyl ester,

" trans-4-Chloro-N-methyl-N-[2-(4-piperidin-1-ylmethyl-cyclohexyl)-ethyl] -
benzenesulfonamide,
trans-4-Chloro-N-[2-(4-dimethylaminomethyl- cyclohexyl) -ethyl}-N-methyi-
benzenesulfonamide,

35 trans-4-Chloro-N-methyl-N-[2-(4-pyrrolidin-1-ylmethyl-cyclohexyl)-ethyl)-

" benzenesulfonamide,
trans-N-(2-{4-[(Allyl-methyl-amino)}-methyl]- cyclohexyl} -ethyl)-4-chloro-N-methyl-
benzenesulfonamlde,
trans-4-Chloro-N-methyl-N-[2-(4-methylaminomethyl-cyclohexyl)-ethyl]-




chl or o- phenyl ester, trans- N- 14- [4- (Al lyl-nethyl-am no)-but oxy]
-cydohexyl net hyl } - N- et hyl -4- trifluoronethyl -benzenesul f ol de00s
trans- N%W‘lﬁi‘%/ Bt hyl - (2- hydroxy- et hyl ) - ami no]

- but oxy} - cycl ohexyl met hyl ) - N-net hyl -4- 2§5.
trifluoromethyl-benzenesul fonam de, trans-Methyl- (2-

[ 4- (3- pi p&engédesdifotlanti&,- Pr openyl ) - cycl ohexyl] -ethyl}-carbam c acid 4-
di | oro- phenyl

[4- (3 pi porI4Chicyp- 1‘%@%‘ime,(Hg}wﬂf‘e‘}’cﬁtbﬂbﬁm‘?@fwﬁ)’”ﬂmh“ﬂ)'eﬂ’ﬂ] N-

trifl uor onpéthyl-bdieeaandstdniidaan de, 30 trans-N-(4-f

met byl - 4 CHPTLGRT ety - bR e Ry ™
{3_-]£ib\lulogr/lo hmtdnplsulﬁunannde,( E) - pr openyl] - cygl_ ohexyl } - et hyl) - N- et hy! .

L4 (301 i #6@5—2@%@%’ Bo) PR loenfl FihvR; mety rarbamigacid
“trifluororfeet 9!!0' epeeTL | fonam de, trans-N-Methyl-N- {2- [4- (3-piperidin-
1 -yl- (BExasqpaavis- ‘Eﬁbdsd)ﬁbﬁéﬁ)l'laﬁnncgtrﬂé’ﬂﬁl] z&clohexyl}-ethyl)-methyl-carbamic acid

trifl uororret hyl -'benz ul’f onam de
trans- N- { 2-¢hdorospienplestsi no- (E) - propenyl ) - cycl ohexyl] -ethyl }- N net hyl -
triflugy omawemwepm [ @rigyrar6ey-pdiey 1A RSt thyl ] Ly clbBexinh#) Q6-

trans-(2-f

[3- (A lyl W‘Fﬁ{’ﬂﬁené?ﬁeﬁ‘d}f‘m(aﬁjld?aropenyl | - cydohexyl }- et hyl ) - met hyl - car bani ¢

aci d 4- chiane-4pGhkloyd-Ne(2-64-[ (6-hydroxy-hexylamino)-methyl] - cyclohexyl} ethyl) -N-methyl-
~trans-{2 am no- (E) - propenyl ) - cycl ohexyl } - et hyl } - met hyl - car bam
~ic acid 4533%‘ %eglgﬁ%ﬁlﬁﬁer ester, 5 trans-

{2-] 4- ( 3- Behy 2 tbﬂ)(Qph)@b@ﬁyttﬁﬂd;ﬂmluhbml}}ﬂbmh}“ﬂﬁeﬂw -wefikni ¢ aci d

4- chl gro };yﬁ;}{g [4-(3-pyrrolidin-1

-(E) gpro%gﬁﬂi?l éf::ﬁgé({?i I E{ lc?gtf% m c ad hl eny ster,
tr ans- N- I\/Eltaﬁ - ‘ ﬁ?ﬁéﬂr%ﬂ?ﬁl—oi -byptaxy ﬁ’é"?@}’lgﬂy&%‘?ﬂ‘?&p)me “ohexyl ne
thyl] -4- bg&ehégujfoﬁghmt hyl - benzenesul fonam de, trans-N Mt hyl -

ey o Tl ety Pt SR AP A S L YL TR ey -
[ Et hyI ( 2bbwynesxifonimide) - am no] -(E) - but 2- enyl oxynet hyl } -
CYC' ° %thrans hy. '2 (kh)ﬁEmg%yf - st fbulf&:y? @&l@ﬂéﬂﬁ%&ﬁ?ﬁé{h;lomg acid 4-
chloro-phenyl ester,
trans-N-{4-{4-(Allyl-methyl- ammo)—butoxy] c‘yclohexylmethyl} N-rnethyl—4~
trifluoromethyl-benzenesulfonamide,
trans-N-(4-{4-[Ethyl-(2-hydroxy-ethyl)-amino]-butoxy}- cyclohexylmethyl) N-methyl-4-
25 trifluoromethyl-benzenesulfonamide,
trans-Methyl-{2-{4-(3-piperidin-1-yl-(E)-propenyl)-cyclohexyl] -ethyl} -carbamic acid 4-
chloro-phenyl ester,
trans-N-Methyl-N-{4-(3-piperidin-1-yl-(E, Z)-propenyl) -cyclohexylmethyl}-4-
~trifluoromethyl-benzenesulfonamide,
30  trans-N-(4-{3-[Ethyl-(2-hydroxy-ethyl)-amino]-(E,Z)-propenyl}-cyclohexylmethyl)-N-
methyl-4-trifluoromethyl-benzenesulfonamide,
- trans-N-(2-{4-[3-(Allyl-methyl-amino)-(E}-propenyl]-cyclohexyl}-ethyl}-N-methyl-4-
trifluoromethyl-benzenesulfonamide,
_ “trans-N-{2-[4-(3-Dimethylamino-(E)-propenyl)- cyclohexyl] ethyl}-N- rnethyl ~4-
“35 trifluoromethyl-benzenesulfonamide,
trans-N-Methy}-N-{2-[4-(3-piperidin- l-yl-(E)-propenyl)—cyclohexyl]-ethyl}-4-
trifluoromethyl-benzenesulfonamide,
_trans-N-{2-[4-(3-Ethylamino-(E)-propenyl)- cyclohexyl]-ethyl} -N-methyl-4-
 trifluoromethyl-benzenesutfonamide,




- cycl ohexyl met hyl ) -N-net hyl -4-trifl uorome

- 15
“trans-N-{4-[4- (Al |yl -met hyl -am no) - (E) - but - 2- enyl oxynet hyl{> gyelabgxyl met hy
| }- N meMWgB3/@53019 f | uor onet hyl - benzenesul f onani de,
trans-N-(4-{4-[Bi s-(2-hydroxy-ethyl)- amfﬁ -(E) - but - 2- enyl oxynet hyl } -
- benzenesul f onam de,

T TN i i PSSR o e

(2 Hydr oxyacist 4ry rmbﬁwleﬁmno] (E) - but - 2- enyl oxymet hyl } -

f?’;lng hﬁi‘?\’/{g@kﬂiﬂh - (- DRAGMYIamhidd () -PRipeRf-dydoHe T e Huink thyReabemic acid 4-

[ 4- (4- mor TPTPh&ni/’lleS'("E) but - 2- enyl oxynet hyl ) - cydohexyl net hyl ] - 4-
trifluog OFE&IHQBI{Q faepzehplatliA® (EVpependP-cyclohexyl] -ethyl}-methyl-carbamic acid 4-

trans- N-Me - 4- pi perazi n-1-yl - (E)-but - 2- enyl oxynet hyl ) - cydohexyl net
hyl ] - 4- trﬁﬁw cPr}‘Shét %ﬂ?f’ benzenesul fonam de, trans-N-Methyl -N- [ 4-

(4- pi peri dramsIMythyb{R- WWPWEQIHWWI'@WPMMCIOMWI] ethyl}-carbamic acid 4-
transon (BER Sﬂéﬁ‘@%i”'.fe? yl) - met hyl - armi
- but oxy mretttepis ﬂk@ﬂﬁf(@lp@n infl - gbe/ E)-but-2- enyloxymethyl) cyclohexylmethyl] -4-
met hyl 4 -%ﬂw&%&rgﬁiﬂwe&aﬂ%ﬁaﬁﬁ&éfonam de, o .
H?P isuor or?ﬁaﬂ'l L%hﬂéﬂégﬁla;&ﬁ@g‘ﬁg‘é - ){ (Eygh%yf’g?’fox%neth}% OEX’& yl-4- *
tranls w%&&&m&yﬂﬁmm&mgmiﬂ@aﬁ,but oxynet hyl ] I :
~..-cycl ohexyl me . huor ore nzepesu am de,
C rgns I\I—(%’a{‘&ﬁ{léﬂ?ﬂl\lﬁ@'%&%QW 8#?@ DEx:ul n(g?/lbﬂg'? m{ﬁyi}cydohexyl net hyl
)-N- et hxycldhetxyirﬁéthrﬂ}-Nmieﬂwl-4hmﬂmmeﬂhfybhmzenmulfommnds N-
4-(4-Di | ! |
L TR BRI S B
trans- N ( m@lfﬁrﬁq@omydhwbhwenmfpnmd%

- but 3 2006
e R R e

[ 4- ((S) - 2<¥eehesyimath WF*W ﬂrtaﬁﬂhmiorwtg‘ylb D&%@E‘mﬂ‘?‘ ¢cydohexyl net hyl } -
N et hyl - frahg-N-Mehyrel Y -shenaensse £ bar-@ayloxymethyl)-cyclohexylmethyl]-4-

;(r::atgséwl:t hﬁtjilq&gn%ﬁ'g%{erruglg%sgl:lpném}/cie but oxynet hyl ) - cycl ohexyl net hyl ] - car bam' c
~ trans- Met beghs-NAE4-f4- (J(Zpk!ydx@me&xyj{] -mriethybaprine h(B))burykemptexgymathylhy | | - car bam c
acd Oﬁ;,m‘;h' it yeﬂﬁx@egsfnﬁg%& t?x%oﬁcﬁnétﬁyl SbenbidsMEsyagt hy! ) - met hyl - ani no]
trans-N-Méthyl-N- [4 (4*morphohn-4-yl-(E)-but -2-enyloxymethyl}- cyclohexylmethyl] -4-
trifftuoromethyl- benzenesulfonamlde,

25 trans-N-Methyl-N-{4-(4-piperazin- 1-yl-(E)-but-2-enyloxymethyl)-cyclohexylmethyl]-4-
trifluoromethyl-benzenesulfonamide,
trans-N-Methyl-N-[4-(4-piperidin-1-yl-butoxymethyl)-cyclohexylmethyl] -4-
trifluoromethyl-benzenesulfonamide,
trans-N-(4-{4-[(2-Hydroxy-ethyl)-methyl-amino]-butoxymethyl}-cyclohexylmethyl)-N-

30 methyl-4-triflioromethyl-benzenesulfonamide,
'tréns—N-Methyl-N-[4-(4—pyrrolidin-'1 -yl-butoxymethyl)-cyclohexylmethyl]-4-
trifiuoromethyl-benzenesuifonamide,
trans-N- {4-[4-(Allyl-methyl-amino)-butoxymethyl] -cyclohexylmethyl}-N-methyl-4-
trifluoromethyl-benzenesulfonamide,

35 trans-N-(4-{4-[Ethyl-(2-hydroxy-ethyl}-amino]-butoxymethyl}- cyclohexylmethyl) -N-

| methyl-4-trifluoromethyl-benzenesulfonamide,
trans-N-[4-(4-Dimethylamino-butoxymethyl)-cyclohexylmethyl]-N-methyl-4-
. triﬂu0romethyl—benzenesulfonamide,
~ trans-N-(4-{4-[Bis-(2-hydroxy-ethyl)-amino]-butoxymethyl}-cyclohexylmethyl)-N-




met hyl - carbam ¢ acid 4-chl oro-phenyl ester, 10
trans-(4-{4-[Bi s-(2-hydroxy-ethyl)-am no] June 2606
- - but oxy MR WPy cl ohexyl met hyl ) - met hyl - carbami ¢ acid 4- chI or o- phenyl

.. ester,
~trans-[4-(4-D nmet hyl am no- but oxynet hyl ) cycl ohexyl nmet hyl ] - net hyl - car bam ¢

acid 4- chign @ﬂ@ﬁwm&gfhﬁebﬁﬁz‘r?%&gﬁﬁﬁe [ Et hyl - (2- hydroxy et hyl ) - am no]

- but oxynet hyl | ohex carbam c aci hI or o- phenyl
ester, y tra¥1s- -{X- 4-((S)- .‘!y Hydroxymethyl pyrrohdm 1- I? butox.yrneth}rljj cycl exylmetl?yl}- y

2 raﬂls Met Wiﬁze&ﬂyl{ﬂrr(fﬂmm:?@chyldbaukn?suf@ima&tﬁydohexyl] ethyl}-carbam c acid

chl or o- e r or o

( 2- pi peri é‘gﬁs wwﬁe@h{ﬁrm%@ﬁ%ﬁé’ﬁyﬂm’gg{ﬁ ckohggﬂgrgﬁiggtﬁrgﬂ}ﬁa&@ 450

t r ans- (s2- fHlof@phéhl pitemyet hyl - am no) ethyl]- cycl ohexyl }-et hyl ) - net hyl - car bam
d 4;

trans { 2[R0 AP ADAr O EiRERABE vy by osmr bR o b R e is s i ¢ aci

4-chl or o- clﬂhmhe@éteﬁcr, trans- {2 [ 4- (2- Et hyl am no- et hyl ) - cycl ohexyl ]

-ethyl } - mpthy! 4-{ 2-
EtGhy?/ %2 hyﬂ%/c()?(;}/@g H‘y&r eszi-lc}ﬁﬁ-et I:f cyc@ﬁ%ﬁﬁ? §/lo%lé,ﬁgﬁ W f:ar bam c
aci d 4- chmstyl ﬁﬁéﬁwlc @@@ érchloro-phen}'l ester,

Z r aﬂf et bxhs-{?-ﬂ ‘EBi(slizllﬁggtﬂ![yBéﬂxﬂP:aﬁﬁﬁMLBut&‘}%&Hﬁ%%&lloﬂéﬂwhéthyl?aﬁémﬂl c acid
chl or o- rans-
(2-{4- [2 f"é %@é“ﬁ@%ﬁ? -BRFNAFStER hyl ] - cycl ohexyl } - et hyl ) - met hyl - car bani ¢
~acid 4- ctrhay-0- (Jhﬁlih)‘lletlﬂhhﬁﬁo-bﬁﬂtmmemyl) cyclohexylmethyl]-methyl-carbamic acid 4-
(2-{4-] 2-%& I—ciydfl ent yl am no) - et hyl ] - cydohexyl } - et hyl) - met hyl - car bam ¢
jacid  4-chtoh ‘H’é’n "ester, trans-4-Chloro- N 12-

[ 4-(2- di rmamy(‘hlhfi Hﬁtﬁﬂt-G'th))dm’ﬂddﬂwﬂsdn}lne}abht}obc)fmkﬂwﬂt-mlohegﬁmethyl) methyl-

benzen &}‘ E‘“ %r(yﬁs{té} [2 (Al l'yl -met hyl - am no) - et hyl ]
-cycl o ? ﬁ -gﬂfgro met hyl benzenesul f onani de,
trans- 4- dwvershYﬂréMﬁ(-’-m;{epdnp-&x thid)-exA cherrlbredhyRy Farbampiqasidedgilgre-et hyl )

- benzenesynipaey de, WO 03/053919 -17 12 June 2006 trans-4-Chloro-N- {2-
[4-(2-et hylnasnl ?ﬂﬂoror% r%etg%r/l O{ge@ [Lper? hyI }rl—éﬁ-l{r?)a glohexyﬁnzﬁﬁ?sm fonam de,
‘ benzenesulfonamide,

20 trans-(2-{4-[2-(Allyl-methyl-amino)-ethyl}-cyclohexyl}-ethyl)-methyl-carbamic acid 4-
chloro-phenyl ester, ‘
trans-{2-[4-(2-Dimethylamino-ethyl)-cyclohexyl}- ethyl} methyl-carbamic acid 4-chloro-
phenyl ester,
trans-{2-[4-(2-Ethylamino-ethyl)-cyclohexyl]-ethyl}-methyl-carbamic acid 4-chloro-

25 phenyl ester,
trans-[2-(4-{2-[Ethyl-(2-hydroxy-ethyl}-amino]-ethyl}-cyclohexyl)-ethyl]-methyl-
carbamic acid 4-chloro-phenyl estér,
trans-Methyl-{2-[4-(2-methylamino-ethyl)-cyclohexyl] -ethyl} -carbamic acid 4-chloro-
phenyl ester, |

30 trans-{2-{4-[2-(6-Hydroxy-hexylamino)-ethyl]-cyclohexyl} -ethyl}-methyl-carbamic acid
4-chloro-phenyl ester,
trans-(2-{4-[2-(5-Hydroxy-pentylamino)-ethyl]-cyclohexyl}-ethyl)-methyl-carbamic acid
4-chloro-phenyl ester,
trans-4-Chloro-N-{2- [4-(2-dimethylamino-ethyl)-cyclohexyl] -ethyl}-N-methyl- :

35 benzenesulfonamide, '
trans-N-(2-{4-{2-(Allyl-methyl-amino)-ethyl]-cyclohexyl}-ethyl)-4-chloro-N-methyl-
benzenesulfonamide,
trans-4-Chloro-N-methyl-N-{2-[4-(2- methylammo-ethyl) cyclohexyl] -ethyl}-

_ benzenesulfonamlde,




trans-4-Chloro-N [2-(4-{2-[ethyl-(2-hydroxy-ethyl)-am noj

-ethyl }-cycl ohexyl)-ethyl] -N- nethyl - benzenesul fonam de, & jine.2006

t rans- VBY093/033819 3- pi peri di n- 1-yl - prop- 1-ynyl ) -cycl ohexyl met hyl']-carbam c
acid 4- chloro-phenyl ester, trans-(4-{3~[Ethyl-(2-hydroxy-ethyl)-am no]

- prop-1-ynyl }-cycl ohexyl nmet hyl ) - net hyl - "carbam ¢ aci d 4-chl or o- phenyl

..'ester, tr - I . - _ N -
( 3- pi peri g&?ils %}{;ﬁop%%%- '-[é/'g%l'lefh- ye 8-kleéh>2’>ll)l %%%m” eqyliy methyl
trifluor obentepesulfoszanésul f onani de, trans-N-(4-{3-[Ethyl -
(2-hydr OXxfaﬁg.aytmom@q@f{methylz(samsld}oﬁyﬁ%ﬂ%whapgm})cyléinhexyl)-ethyu-N-

nmet hyl -4-trifl yorone -benzenesul f'onam de,

t r ans- Met fmathylbenzenssplfonamide.1- y| - prop- 1- ynyl ) - cydohexyl met hyl | - car bami ¢

acid 4-5t &faﬁkmtﬁﬁlemw-p@@ﬂﬂml—l@Bf}ﬁfprl-#ﬁylb-rcﬁfléhex?rlmethyl]-carbamic acid 4-

(4-{3-[Ethyl - (2;hydroxy-ethyl)-amno]-prop-1-yn - cycl ohexyl net hyl ) - net hyl

- car bani (gglggg*ghgﬁﬁﬁtp uor o?lre% hyl - ph!anSI gst e?/, yt 1 ang- Y = g

(2-[ & (3- krahskd¢5-{Eeyl ( Py echyt) ahimo}pirop <yl -fyclatelplineth baethyl-ac d
-chl or o- n st e r -

- (4-1midaf |"-§‘]E‘}-{J ?Cﬁ%?h%fé;?@ﬁgﬁﬂe%xtye{’) -ethyl] -N-nethyl-4-trifluoronethyl- 20

benzenesultfos hylt N A< 31pipgridinird-pzep-I-ynyl)-cyclohexylmethyl]-4-

-yl met pyl 3 emed:8 JBRhbhedilfdna@idey! - 4-trifluoromet hyl - benzenesul f onam de,

t - -(3-Imd | -T-yl-(E, 2)- ) - | oh | met hyl ] - t hyl - 4-

T Ll b o 2E5he b S A A i T ™

trans- N[ ﬁfeﬁ%d_un@rm%méd]yi-b(g{z&yéshﬁ&wﬁqagxy| met hyl ] -N-nmet hyl -4-trifl uoromet

hyl - benzenesy] f o i de,. ... e

" trans-N-[ z«ramﬂeﬁhﬂ-iglds:@Pwdleé)ﬂlblarppﬂ:‘éfngﬂ-s%%ﬂwwl&zaﬁhwgﬂ%ﬂt%ﬁy| ]

- N- et hyl triflucr6inkthybphered legter; benzenesul f onami de;

trans-N- Met hy} - hyl - G2nmet.nyy - pvr kg din: } =5 - but - 2-
30 enyt’ox ﬁ%‘%ﬁ{’@k\‘k}'ﬁé@gﬁ%ggf Pégf ’T(!u]yp 5a_rxHB %‘LPP%{J%nggtﬁéyoxh’b%@%@]ﬂ?% am de,

rac-tr anseafbhyk(azidwmiﬂnqremﬂlﬂpé{zwi Perg et hyl { [4

(trifluor t hyta ph vl . . _ . s il A }

car bonyl }g%&no 43 F?; g{% lohglxWq}pﬁgtcﬁf}f)y%%ﬁ%lr}mrr%?g, car?afnz;lﬁg flle/élt %l/cl)r? {4-

[ 3- (et hyPhes¥HAT- ami no) - prop- 1-ynyl ] -cydohexyl nethyl }-carbanic acid

4-f1 uor o- phaonl Zeﬁilf-ﬁﬁidai”’gl-1-ylmethyl-crclohexyl)-ethyl]-N-methy1-4-triﬂu0romethy1-
trans- %4- { 3-%\‘%‘ ¥ - (2-,hydr oxy-et'hyl)-am no] - prop- 1-ynyl } - cycl ohexyl net hyl ) -
met hy120 cB§™B AMEECE f | uor o- phenyl ester, and

t r ans- [ 4- f@nsDNn@t Imyidazsl 1eylpteeiyl-tystohchyInoariyl p e mydthogt4astifluomenethyl- car bami ¢

acid 4 oL RN midE! e | |
trans-N-[4-(3-Imidazol-1-yl-(E,Z)-propenyl)-cyclohexylmethyl} - N-methyl-4-
trifluoromethyl-benzenesulfonamide, :

25  trans-N-[4-(2-Imidazol-1-yl-ethyl)-cyclohexylmethyl]-N-methyl-4-trifluoromethyl-
benzenesulfonamide,
trans-N-[4-(4-Imidazol-1-yl-(E)-but-2-enyloxymethyl)-cyclohexylmethyl]-N-methyl-4-
triflucromethyl-benzenesulfonamide,

_ trans-N-Methyl-N-{4-{4-[methyl-(2-methyl-pyrimidin-4-yl)-amino]-(E)-but-2-

30 enyloxymethyl}-cyclohexylmethyl)-4-trifluoromethyl-benzenesulfonamide,
rac-trans-ethyl(2-hydroxyethyl)({4-{2-(methyl{{4-
(trifluoromethyl)phenoxy]carbonyl}amino )ethyl] cyclohexyljmethyl Jammoniumolate,
trans-Methyl-{4-{3-(methyl-propyl-amino)-prop-1-ynyl]-cyclohexylmethyl}-carbamic
acid 4-fluoro-phenyl ester, ,

35  trans-(4-{3-(Ethyl-(2-hydroxy-ethyl)-amino]-prop-1-ynyl}-cyclohexylmethyl}-methyl-

- carbamic acid 4-fluoro-phenyl ester, and :
trans-[4-(3-Dimethylamino-prop- 1-ynyl)-cyclohexylmethyl]-methyl-carbamic acid 4-
fluoro-phenyl ester, S
én_d pharmaceutically acceptable salts thereof.




and pha |1y acceptable salts thereof. WO 03/ 053919 18
PCT/ EPO%@?%H%Z June 2006 Particularly preferred conpd “%Ff’gg)%neral

une 2
formula (1) are those selected fromthe-j@.oup consisting O
trans- Met hyl -[ 4- (2-pi peridin-1-yl-ethyl)-cycl ohexyl methyl]-carbam c add
4-chl oro- phenpartiealaely préferred compounds of general formula (I) are those selected from the
trans- N Me «(2-pi peridin-1-yl-ethyl)-cycl ohexyl nethylj-4-trifluorom
et hyl - ben&és[ﬁ‘% %ngﬁ’fp
tr ans N: ( 4tr{m} {vaﬂgd(lg-(ﬂympm;melt-wyttjlyléﬁvdoba@dmgmyuqﬂmm«metc&-;dr))- N- et hy

| -4- trifl benzenesul f onam de, trans- [2-
(4-Di et h m non‘e h I -é%_&dohex_yl ) - et h7]).-met hyl -carbaniic acid 4- 10
trifl uo?orkEdmylN @W}y/'IN Epiperidiprd -yl ethiyd)-gyclohexylmethyl]-4-trifiuoromethyl-

[ Et hyl - (2- B&ﬂﬁf@gﬁ}f@{ﬂﬂﬂd}: am noj - met hyI }-cycl ohexyl ) -ethyl]-methyl- carbamc,

o el PREIN CSLet ¢ oinel ctbyfbeyelobehathylk A Bedid-Gaca 4.

trifluor ormﬂhy}ométhﬂyberﬂaﬁﬁﬂfoma‘imde,

it(r:agzéll\/zt %ggo@gﬁéﬂﬁfﬁ lgerl di nt}lrgﬁgd E) - rﬂfyg]%elhyf&%hexylc}dft hyl } - car bam

[4-(3-pyr rtnﬁufahomelhxl’rp!(eﬁyl-qstew,penyl ) -cydohexyl] -ethyl}-carbanic acid 4-

trans. (o, [RAEELE By G by oy ;‘g"—"émpoﬂ"b‘%nf‘é 7 EEPURERA IR - et -

car bani ¢ <3hami¢ %Fldl4ttﬂiﬂﬂpm ester,

_trans-(4- {,3,,{ M diy1: gé,mg g exyl methyl)-m
“ ethyl - carbamc ai’ll(zzﬁh?ﬁ&ﬁ%o met phen 5@91!\] MA&]E%%
t r ans- N- (WHupromeyl-phooy gstebxy - et hyI) am no] pr opyl} cydohexyl met hyl ) - N- e
thyl - 4s t trhfd-MutyiE il (3osipeaaasityl- ){1 cABRexplodthpf-earbemad 4c¥d 4-
accept abl Sal%ﬁ tygereof Conmpounds of Tornu ) can have one or nore
asyrmetrl £8te and can exist in the form of optically pure

enanti o rrem-mseMealsymaqér(Bt-gmdhﬁm 1ryl (D ippopaiyl)- rtvheryl] -etigl} - dableaniclacidds.
Conmpound ‘f}ﬁé ‘m;ﬂét ) which are trans-isoners (wth reference to the
cycl ohexy teferred. 30 It will be appreciated, that the

conpoundstrais-(defe {Bis-(2 dydrdxy-¢thyl) iaminb)- pentm}alytlohmyhmmghybemdbyl-mbhmiad at
funct EG’”ada&&?ﬂﬁﬁo?o?n&ﬁﬁvﬂﬂﬁyfj&{érvat i ves which are capable of
trans-(4-{3-[Ethyl-(2-hydroxy-ethyl)-amino]-prop-1-ynyl}-cyclohexylmethyl)-methyl-
-carbamic acid 4-trifluoromethyl-phenyl ester, and
trans-N-(4-{3-[ Ethyi-(2-hydroxy-ethyl)-amino]-propyl}-cyclohexylmethyl)-N-methyl-4-
trifluoromethyl-benzenesulfonamide,
25 and pharmaceutically acceptable salts 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 racemats. The invention embraces all
of these forms. Compounds of formula (I) which are trans-isomers (with reference to the
cyclohexyl ring) are preferred.

30 It will be appreciated, that the compounds of general formula (I) in this invention
~may be derivatised at functional groups to provide derivatives which are capable of
conversion back to the parent compound in vivo.

In a second aspect of the present invention, there is provided a process for the
manufacture of compounds of formula (I} as described above, which process comprises

a) reacting a compound of formula (II)




conversion back to the parent conpound in vivo. In a second aspect of t he
present invention, there is provided a process for the

conpounvim esosBorenul a (1) as descri bed above, which procdyﬁl" B es a)
reacting a-conpound of forrmula (11) WO Qg/053919 -19 A9 CAWN WAlo (CA )P
PCT/ 2EP02//1378b 6 with a compound (A1, A2, U N- C(A3, Ad)-(CH2)mM wherein V
is Oor S Mis nesylate, tosylate, trlflate, S;PQ, Br or I, and U, A, A2,
A3, A4, A5, A6, A, As, A9, A0, W m n and p as defined above, or
wherein HV is nesylate, tosylate, trifha?s’ CI Ngk\’;éml and Mis OH or

SH, -orb) reacting a conmpound of il a 6 NNWAL0 A (CAA )"
4 WN (CH2)M (CH2)n V\AtEr\”i compiound NHAI Av&qé‘;eln Mis nesylate,
tosylate, triflate, and A, A2, A3, A4, A5, A6, A7, As, A9,
A, V, W m nand p are as o@"ﬂa)hed above io and optionally converting a
conpound of forrmula (I) as defined above to a pharnmedButically acceptable
salt, and optionally converting a conpound of formula (1) as defined above,

wherein Uis a |one W di h

Roact | ons el acceebaing 61 008 R ek STEF oLy My BRI SR A S M mibyat, O

(AL, A2, U) bhslafe3 triffbke, cn,mr(daﬂzaﬁﬂmﬁhn.b@ AL ASIAGAY, B AoT.0Fentun erd RERAN | N
the art and bed in. the e tel OH

NN i e awéiﬁvﬁa oot Rbfeet HUch Praide s SR CL BB L and Mis QR or
presenge 6H,a base |ike sodium hydr| de or 2,6-di-tert-butylpyridine in a
tenperature range of e.g. 0C to 80C Reactions of a compound of formula

(I11) with a ggpﬁygﬂwﬁ%%g%}f&emﬁa(m)ed out by procedures known in the

art and descri es 20 preferentlally in solvents like

N N- di net hyl acet ani de, N, N-di net hyl f or nani de or kanol, preferentially
_ between roomtenperature and 80C. A conpound as def ed above can be

converted to a pharmaceutically acceptabl caSaf ty/bﬂiwzggares known in the
AL A /ij/ (CATAY),
/V
(CH,)_ NG,
(III)

with a compound NHA'A?, wherein M is mesylate, tosylate, triflate, Cl,Brorl,and A', A%
A3 AL A% A A7 A% A% A'® V, W, m, n and p are as defined above,

10 and optionally converting a compound of formula (I) as defined above toa
pharmaceutically acceptable salt,

and optionally converting a compound of formula (1) as defined above, wherein Uisa

lone pair, to a corresponding compound wherein U is O.

Reactions of a compound of formula (II) with a ;ornpound (AI,AZ,U)N-C(A3,A4)-
15 (CHa)m-M can be carried out by procedures known in the art and described in the Scheme
8 in a solvent like N,N-dimethylformamide, N,N-dimethylacetamide or nitromethane in
the presence of a base like sodium hydride or 2,6-di-tert-butylpyridine in a temperature
" range of e.g. 0°C to 80°C. Reactions of a compound of formula (IiI) with a compound
NHA'A? can be carried out by procedures known in the art and described in the examples
20 preferentially in solvents like N,N-dimethylacetamide, N,N-dimethylformamide or
methanol, preferentially between room temperature and 80°C. A compound as defined
above can be converted to a pharmaceutically acceptable salt by procedures known in the
art such as by a freatment with a corresponding acid in a solvent like ethanol, methanol or
dichloromethane in a temperature range of e.g. e.g. -20°C and +40°C.A compound as
25  defined above, wherein U is a lone pair can can be converted to a compound wherein U is




art such as by a treatnment with a corresponding acid in a solvent like

et hanokyoBhhae! or dichloronmethane in a tenperature rangeygt 2806 €. 0.
-20C and +40C. A conmpound as 25. defined above, wherein Uis a |lone pair can

can be converted to a compound wherein t2¢s WO 03/053919 12 June 2006 - 20
O by procedureseéown in the art such as by reagtion_ wth xture of
hydr ogen Pdidrrgedures kaown it the ashsnchis REFFACHQRRGHY 3 mixtpre eEIRrpde at

room t enpgreatdbct ahdephthyi inhgdrile id ARhloréetage h@ro@a{rtmgsmuﬁé formula (1)
as defined above, when rranuf actured according to a process as defi ned

nvent i on can BEANGEBAN R EIafR R HBRD e P PHiR bl oS ORI R

whi ch ar emassfaciuaéddconirding GSE psourss assdefingdabateol est er ol e a, hyperl | pem a,
arteriosclerosis, vascul ar di seases, nycoses,. parasite infections and

?g: Lfégggs di agé%r t)[)'(?um)r %gﬂ{g%uﬁ%gf%\rfﬁ%g Fﬂe{?ﬁ%ﬁe@ﬁ&ggbg&?éﬁé erabl y ’
for the uspéazrrfbmtr@mmaqdfmmp axis of dissases whishare @mmmr@ﬁ
hyper| i p%@‘ggﬁ cghé RE(PS1eid, & hgr pro?ﬁﬁkgley@ﬁ&%&{daﬁﬂfs@&&%ﬁ M?Ex‘d&;@é' y

conme int d aspect

ration as é{ tive glsorg? ecl:éthl
of the prl afestions andgallstanes.apdfar treatiyept andder JreRpreHRERSI t i ons
conpri si aae&nc@mmeﬁwmsﬁlanwmw irolferQPEiscTUAG, prefepibilp fotcthas defi ned
above and a pha a_r;%zeutlc %%5&% ?]?me carri er nd/ ors‘%g; uvant In a
fourth adisatnenys esterg a{ﬂ’ ®Mpounds as
def i ned W@rbﬁfenﬁﬁeﬂéniﬁwmaem dBoRkRks ﬂu&ﬂbﬂ asme sntofdonbiderationhe

i nvention rel atg.s fcd?rrg unds as defined above for use as therapeutic
~active stBRYRHRIEratiys diso farly as therapeutic active substances for the

t r eat ment and/or roph I s of of diseases which are t th OSC
such as hyper/8hdit B&' @rﬁ)% the R I % “}?fet &t |p(5%véqe rB@?@%cg%'scgul ar
di seaseseonipteRBAS corplisisd 4 @hmﬁmhnoﬂ&onmsim nem,pnsmﬁor s and/ or

h |i f t t t h
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and/ or prophylaxis of hyperchol est érol em a and/ or hyperlipema. In another
enbodi nent, the.inyentio | ates to a nmethqd for the treatment and/or
ooyl axi 5 Bre dpatbamsdd ol B hebetiebeilano i i prwed fammpands 35

hyper chédfimeti abolefor ase admeapbmtimeam@e substapeénscl erosi s, vascul ar di seases,
mycoses, parasite infections, gallstones, tunors and/or hyperproliferative
di sorders, and/or treatnent and/or prophylaxis of inpaired glucose

tol erance a I abet es, ref erably for t pent_ and/or prophyl axis of
hyper chol est CEiheiny; Br’dﬁ"ﬁ)'é’l'cPFﬁB@Hi’% dﬁé‘@ﬁ g Herpse aniherapainc

adm ni st sativegnbatancss) paetidularlyas drflipeatit ativysabitands fw&&rtrdaﬁhm afd/ofni mal .

prophylaxis of of diseases which are 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, preferably for the treatment and/or prophylaxis
_of hypercholesterolemia and/or hyperlipemia.

In another embodiment, the invention relates to a method for the treatment and/or
prophylaxis of diseases which are 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, preferably for the treatment and/or prophylaxis

- of hypercholesterolemia and/or hyperlipemia, which method comprises admmlstenng a
-compound as defined above to a human bemg or animal.




12 June 2006 - 20a In a fifth aspect of the present invention, there IS
provi ded the use of conpounds as defined above for the pre{) rfet

medi canments for the treatnment and/or prophyl axis of hyperchol estero ema
hyperlipenia, arteriosclerosis, vascibar-di seases, nycoses, parasite

i nfectiong,a @K k perp fer atjpve disqrders, and/or
t r eat r}t and/ oa‘rsib%hﬁ %’T??éﬁo eﬁ‘fbw g‘:’erng pgrPYJ%%Js et”8?8 %‘W&%Ogﬁﬁ di abet es.
Anot #&F€ ﬁ%éﬁ?‘f?é:ﬁfthﬁﬂeﬁaéﬂf@ﬂe to the use of conpounds as defined above for
t he d¢fmealicamests fordhotrepmenthyldax prophflads sigpeshuleitebdleaiic associ ated with OSC

S hyperip RSB AS b e i AP SRS Ry ft.?{ntf&hbx?égnﬁroﬂés' s, vascul ar

di seases and/ or
hype‘Pﬁ’PB‘lai“%f ﬁm%mﬁ? ‘B‘r"ﬂé’rsgr egrapdise tf"?%ﬁ’%ﬂ@"’éﬂ’&wb Haxispfophyl axi s of

i rrpampeldedghuowelemiceaminhdamd di abetes, preferably for the treatnent

and/ or prophyl axis of hyperchol esterol ernia and/or hyperlipema. WO

03/ 053919 -21 12 June 2 PCUEPO2/13780d6 In addition, the invention relates
to the use pf conpounds as defined above for the preparation of

medi canent & itherqiabadinaent raait relatel fo thepusspofycampcsinds asidefinasieabomifen ar e
associtaé egathehbardBor prop eﬁscbfmeise&mhesheragyoeiateamﬂmmduwm a,

arter |1.[9§&Hﬁ;1£%§emyaaﬁ iHLRGAR sga%r asite infections,

gal I st.Q tges, rs an@&@’ ﬂn}:per pr O?&Pe‘m(’%-? es, Mycoses,

Sorders; pet ot/eor t r eat ment
and/ ofMEEgRhH griskqnes.Grmpo Ym}‘@b@‘}@ﬁt"eﬁ@mm &edmemor pref erably

for t ipeophylesns ofifipatred Eosﬁlfﬂéthi{&eaﬁ& iaBéted) pRAGNP kR AN QLRéAR @ and/ or

hyper S ound as defined above. The
comoh{?l(gs%@p?ﬁ#gng?@ay?irfg@e @8“"‘?%6#0 E‘YPFF@EF t he met hods given bel ow, by
the nethods given in the exanples or by anal ogous net hods. Appropriate
reaction 10 conditions for the individual reaction steps are known to the
person skilled.-in the art. Starting nmaterials are either commercially
avai l abl e or can be prepared by nethods anal ogous to the nethods given

bel ow or in the exanples or by nethods known in the art. WO 03/053919 -22
Schenme 1 9 12 June 2006 PCT/ EPO2/ 13786




~ Trans- (4- et hyl am nonet hyi - cydohexyl ) - met hanol (7-trans with A5, A6 = H A9

= Me) can be obtained from

t r ans- (Wwongsdsesagnet hyl - cycl ohexyl net hyl ) - carbam ¢ aci d tHETIEﬁmly%SGO ester
[U.S. (2000) US 6,022,969 A] by treatnmeny Wi th I'ithium alum nium hydride in
5 tetrahydrof uran between roomtenperature and the reflux tenperature of

the Letr ahydnghuaan ffiefiion mstreeaﬁeg B brBolBAl yRAXY AR5 e

protectlvefunctlon |-tert

rbonate .in
met hanol /mr¢mrwy¢ra¢ﬁrnedlmm§efﬁr qtreatmgnt 4&9’6%&@ %ercfgsegfe\?één@b?fﬁound 8
(A5, A6 = a@océ@eﬁnﬂﬁbSC%h@Pas@ypeﬁ%@&@i&ﬂﬂénw h erli&hh@l&h%n%kdﬁtbsﬂrw@mrﬁﬁ

A6 and A9 are prepared frqom, c cl. ohex d..10 nono

!
al kyl est é‘%ase&r‘@Y‘@P%‘anréﬁﬂie)’/n %JSF%? Im‘Bg’EséPQP or@'p?rlprr@{cfle’iam'? oduct i on
of the i rdsdorderh,lankd/ @ teedinde ahyl/os Nﬁlﬁ)&dﬂbf@fﬁlpﬁlh&l gloéade palerhge amd 1 i nto the

correspond,j acid.chlo re

sol vent s ﬁ“&’ teé‘tl?‘fg?r%’ {Oeﬂl’%ﬁ??%? Wﬁﬁ r I‘Hré er ent ﬁ‘ﬂ Frcﬁbt&@e:?g%g{aaaﬁﬁfor
Reduct i ve mﬂlpEmmnSmcfhmbrbcdmﬂnnemnﬂnwa@rmmmdlaadeﬁrﬁ@rah%{ce and sodi um
cyanobor ohydride in solvents |ike nmethanol or ethanol preferentially 15 at

room t errper at 'ﬂJ_'rh[‘ér ea?ﬂgﬂ&svcﬁ?or%ﬁlg y?? nbfcRALEDy fﬂe(rﬁétﬁgd@wed beibd Eby
b

ket ones are wth an al 1 um reagent in the presence of
titani um tﬂmmawegwaem the examepleper pemethodsARPAARGIE Feastipn 1) |

- 2931-2935, f;&c%ﬁ@):s fofr*ﬂ?éinaﬁ{ddaﬁfexc@&d%t e Bn@wnerd e on@ﬁmecpupﬁhe afthe
tertiary al kohols 3, en reacte Eitlrlrret Si Ia)éc%lde t he

presence &faring matesi LRIl 393 < rifluoride

etherate hﬂaiag@eltwmmbuhkses dieazivaewton if thereximpleaai lml,emeﬁmdd kacwi e the ant.

i .iTetrahedron Letters 28(51), 6513-6516 (1987); the azi des are subsequently

hydrogenated w th hydrogen gas and e.g. a palladiumcatalyst in solvents

| i ke nmet hanol, ethanol or tetrahydrofuran to the primary am nes 4 (step
d). Introduction of a tert- but oxycarbonyl 5 protective function at the
primary am no noiety of conmpounds 4 |eads then to conpounds 5 (step e).
~Conmpounds 5 can be N-alkylated at the primary tert- butoxycarbonyl
protected am no function with an alkyl halide in the presence of a base

l'i ke sodium hydride in a solvent |ike N, N-dinmethylformam de or acetonitrile
at tenperatures between roomtenperature and 80C to introduce substituents .
A9; after 10 reduction of the ester function with e.g. lithium alum nium
hydride in solvents |ike tetrahydrofuran at tenperatures between -50C and
roomtenperature, the conpounds 8 are obtained (step f). Conpounds 8 are
subsequent|ly oxidized to the corresponding aldehydes 9 by using e.g. Swern
conditions: oxalyl chloride/dinethylsulfoxide/triethylamne in )

di chl oronet hane, -78C to roomtenperature 15 (step i). WD 03/053919




-24 Schene 2 a 2 H2N-(CA 7A8), ~CASA6 b 9 1 HOd 5 4 N-~CA5A6 /(CA A6), N
0O OH7 8 12 June 2006 OL i (CA A6), H O CASA6 h 2 June 2006

[ 4- ( Ter WOOIHA39 net hyl - si | anyl oxynet hyl ) - cycl ohexyl ] - mePh’am: 2/m3egepounds |
are prepared fromthe correspondi ng bi ss ?ydr oxynet hyl cycl ohexane
derivatives by treatment w th one equi V%\ ent of n-butyl lithiumin
tetrahydrofuran at -78C foll owed by one 5 equival ent of

~tert-butyl Schemst] hyl -chl orosi | ane at -65C to room tenperature. Mesyl ation
of [4-(tert-butyl-dinmethyl-silanyloxymethyl)-cycl ohexyl]-nethanols 1

(et hanesul fonyl chloride in digchloronethane and triet hyI aH1 ne at 0-100)
gi ves the cor EHndl ng netBarsul fonat edlN ch are tr NQ%D sodi um
cyanide in N, i met Ayl f or manmilde at PBOC to ethe cya"ho colipo 2 wth
A5, - A6 equal ydregen (steg DH=ect t duction of eOcyano
conpounds 2 e. y hydrogena on with a plagfnym catalys acidic

nmet hanol give 5vmthA A7 and Agi.e aI to

hydr ogen and (CA A6)-, N SA6 12 June 2 6 WO 03/ 953 1

PCT/ EP02/ 13786 1 /
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Trans-(4-methylaminomethyl-cyclohexyl)-methano} (7-trans with A>, A® = H; A’ = Me)

can be obtained from trans-(4-hydroxymethyl-cyclohexylmethyl)-carbamic acid tert-butyl

ester [U.S. (2000) US 6,022,969 A] by treatment with lithium aluminium hydride in

’ 5 tetrahydrofuran between room temperature and the reflux temperature of the

tetrahydrofuran (step g). Introduction of a tert-butoxycarbonyl protective function by

treatment with di-tert-butyl-dicarbonate in methanol/triethylamine between ~10°C and

room temperature gives compound 8 (A°, A° = H; A’ = Me) (step h). Compounds with

variable alkyl groups A%, A% and A’ are prepared from cyclohexane-1,4-dicarboxylic acid

10 * mono alkyl esters, preferentially mono isopropyl esters, by first introduction of the first

alkyl group A® by conversion of the acid moiety in 1 into the corresponding acid chlorides

and treatment with a di-alkyl cuprates in solvents like ether or tetrahydrofuran

preferentially at ~78°C (step a). Reductive amination of the ketones 2 with ammonium

- formiate and sodium cyanoborohydride in solvents like methanol or ethanol preferentially

15 at room temperature then gives amines 4 with A® equal H (step b). If the ketones 2 are

~ treated with an alkyllithium reagent in the presence of titanium tetrachloride in ether as

- described in Tetrahedron 42(11), 2931-2935 (1986), then tertiary alkohols 3 are formed
(step ). The tertiéry alkohols 3 are then reacted with trimethylsilylazide in the presence of '




-25 without tert-butyl-dinethyl-silyl protective function (step b).

Al ternatively, alkyl groups A5 and/or A6 can be introduceqizimeoz no
conpounyl® ¢3/08y91r eat nent with a base |i ke potassi umterltcf[hufloam 6 Or
sodi um hydride in solvents |ike tetrahydrofuran or 1,2- dinethoxyethane
foll owed by addition of one or sequenti ?ry two different alkyl halides, a

5 reaction preferentially perforped tween 0C and 8QC. no anpd/ qr .dj al kyl
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di-tert-butyl onate 1 n dichloronethane in the presence of
triet Ayl dsterd)-f ol | owed by acetic anhydride and pyridine in dichl oronethane
gi ves the di-protected conpounds 6 (step g). Conpounds 6 can be
N-al kyl ated at the primary tert-butoxycarbonyl protected am no function
w.th an 25 al kyl halide in the presence of a base |ike sodiumhydride in a
solvent like N, N dinethylformam de or acetonitril at tenperatures between
roomtenperature and 80C to introduce substituents A9 and give, after
basi c cl eavage of the acetate function, the primary hydroxy conmpounds 7
. (step h). The primry hydroxy conpounds 7 can be oxidized subsequently to
t he corresponding al dehydes 8 by using e.g. Swern conditions: oxalyl 30
chl ori de/ di met hyl sul foxi de/triethylam ne in dichloronethane, -78C to room
tenperature (step i). WO 03/053919 -26 Schene 3 0




A9 14 ssN O (CAA) P CAS As 1 a 12 June 2006 PCT/EP02/13786 A9 O L A9
/(CA7 AQ)P N O (CA7 AS)P U H CAsAs CAsAs 3 4 A9 O A9 1 '& 1nebBAFA9) N O
(CATA9 WEIO53Y9 P CAsAs CASAS 6 N. /(CA7A8)P N. W-A10 /(CAAs)P W-AL0
CAsAs CASAS A90 /(CA7A9) N O P CA5A6 249 0 ~(CA'As) OP CASAS 5 A9 i

(CA A9)0 N. WA

Scheme 2
5.6 1 ')
CA°A CASAS £ ‘F
7,8 N 0
(CA'AY),
5.6 H
a b g CA’A" - p
Q — — — [EO: S
5 Q q
x b H
O
1 2 '{-)

jc A If

A’ A
0=< HO A
CA®A® CA°A°
d
v

| o

f -9

A
2.a—N _N
cna’a%, " 0 | ©A'a%, " ©
CA°A® CA’A®
i
—_—
\ -
- OH 0

7 8

(4-(Tert-butyl-dimethyl-silanyloxymethyl)-cyclohexyl]-methanol compounds 1  are
prepared from the corresponding bis-hydroxymethyl cyclohexane derivatives by treatment

with one equivalent of n-butyl lithium in tetrahydrofuran at —78°C followed by one

5 equivalent of tert-butyl-dimethyl-chlorosilane at —-65°C to room temperature. Mesylation
of [4-(tert-butyl-dimethyl-silanyloxymethyl)-cyclohexyl)-methanols 1 {methanesulfonyl
chloride in dichloromethane and triethylamine at 0-10°C) gives the corresponding
methanesulfonates, which are treated with sodium cyanide in N,N-dimethylformamide at
80°C to give the cyano compounds 2 with A®, AS equal to hydrogen (step a). Direct

10 reduction of the cyano compounds 2 e.g. by hydrogenation with 2 platinum catalyst in
acidic methanol gives the primary amines 5 with A%, AS, A’_ax_ld A® equal to hydrogen and




CASAS8 A9 I 1 9107 A /(CAA)YP N W-A70 CASAS 11 Aldehydes I
undergo Wttig reactions with a variety of ylids. Thus, tres
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in the presence of borontrifluoride etherate in a solvent like benzene to form the
corresponding azide as described in Tetrahedron Letters 28(51), 6513-6516 (1987) and the
azide is hydrogenated with hydrogen gas and e.g. a palladium catalyst in solvents like
methanol, ethanol or tetrahydrofuran to the primary amines 5 without tert-butyl-
20 dimethyl-silyl protective function, which gets lost under the conditions of the azide
formation (step f). Treatment of the amino-alcohols 5 first with di-tert-butyl-dicarbonate
in dichloromethane in the presence of triethylamine followed by acetic anhydride and
pyridine in dichloromethane gives the di-protected compounds 6 (step g). Compounds 6
can be N-alkylated at the primary tert-butoxycarbonyl protected amino function with an
25 alkyl halide in the presence of a base like sodium hydride in a solvent like N,N-
dimethylformamide or acetonitril at temperatures between room temperature and 80°C to
introduce substituents A’ and give, after basic cleavage of the acetate function, the primary
hydroxy compounds 7 (step h). The primary hydroxy compounds 7 can be oxidized
subsequently to the corresponding aldehydes 8 by using e.g. Swern conditions: oxalyl
30 chloride/dimethyisulfoxide/triethylamine in dichloromethane, ~78°C to room temperature

(step 1).
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Aldehydes 1 undergo Wittig reactions with a variety of ylids. Thus, treatment with
(benzyloxyalkyl =~ or haloalkyl)triphenylphosphonium . salts, e.g. 4-
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{bromobutyl)triphenylphosphonium bromide or 3-

benzyloxypropyl)triphenylphosphonium bromide, preferentially with finely milled
potassium carbonate as base in solvents like 2-methyl-2-butanol or tert-amyl zlcohol at

" temperatures between room temperature and the reflux temperature of the solvents, yields

5 [4-(5-bromo-(E,Z)-pent-1-enyl)-cyclohexylalkyl]-alkyl-carbamic acid tert-butyl esters 2
or [4-(4-benzyloxy-(E,Z)-but-1-enyl)-cyclohexylalkyl]-alkyl-carbamic acid tert-butyl
esters 5 (step a). Optionally, the double bond present can be reduced by hydrogenation
leading to compounds 3 and 6 (step b and e). If a benzyloxy function has been present in

the phosphonium salt and the corresponding olefin, then, the hydrogenolytic removal of

10 the benzyl group reduces the double bond at the same time (step ¢). After removal of the
tert-butoxycarbonyl protective function with acid (steps c and f), the corresponding amine
compounds 4 and 7 are converted into compounds 8 and 9 carrying the NA’WAY groups

by the following procedures (steps d and g):

a) NA*WA'® = Sulfonamides or carbamates: treatment with an aryl-sulfonyl chloride or
15 with an aryl chloroformate preferentially in the presence of diisopropyl-ethylamine,
potassium carbonate, tetrahydrofuran and water between -10°C and room temperature.

b} NA*WA!® = Thiocarbamates: The amines may be reacted with A'°0OCSCl in solvents

like dioxane, dichloromethane or tetrahydrofuran in the presence of a base like

diisopropyl-ethylamine or aqueous potassium carbonate.

20 ¢) NA’WA' = Ureas: The amines may be reacted with isocyanate in dioxane at room

temperature.

d) NA’WA'"® = Thioureas: The amines may be reacted with isothiocyanate in dioxane at

S room temperature.

&) NA°WA'" = Amides: The amines may be reacted with ACOCI/Huenigsbase in CHoCl,,
25 A°COOH/EDCI/DMAP (via formation of the symmetrical anhydride, and subsequent
'~ addition of the starting amine at - 10 °C to room temperature) or alternatively with

A®COOH/EDCI/DMAP or AYCOOH/Huenig’s base or NMM/EDCI/HOBT in DMF,

dioxane or CH,Cl, at room temperature.

f) NA*WA!® = Sulfamides: The amines may be reacted with sulfamoyl chlorides in dioxane

30  in the presence of an excess of triethylamine. The sulfamoyl chlorides can be prepared
from A'°NH, and chlorosulfonic acid in CH,Cl; at 0 °C to room temperature followed by
reaction with PCls in toluene at 75 °C. Alternatively, the sulfamoyl chlorides can be
synthesized in acetonitrile with A'"®NH; and sulfuryl cl'ﬂorid_e at 0 °Cto 65 °C.
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catalyst in a solvent |ik . , )
7-ene at room temperature to reflux and yields the final amine compounds 11 (q = 1 or 2)

(step i). Amines 11 may optionally be converted into a salt or into the N-oxides using a
mixture of hydrogen peroxide urea adduct and phthalic anhydride in dichloromethane at
10 room temperature. In case A'A°N (U absent) signifies imidazol-1-yl, then the
transformation of halides 8 and methanesulfonates 10 is performed with imidazole,
sodium hydride in a solvent like N,N-dimethylformamide preferentially at temperatures

Co) between 0°C and room temperature. If A' = H, heteroaromatic moieties A’ may be

introduced into compounds 11 by treatment with halo heteroaromatics in the presence of

15 Huenig’s base in N,N-dimethylformamide between room temperature and 100°C (Ger.
Offen. (1990), DE3905364 Al). Alternatively, Buchwald conditions eg Pd(OAc),, 2-
(Dicyclohexylphosphino) biphenyl, NaOtBu in toluene might be applied (John P. Wolfe,
Hiroshi Tomori, Joseph P. Sadighi, Jingjun Yin, and Stephen L. Buchwald; J. Org. Chem.,

~ 65(4), 1158 -1174, 2000). - - -
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Primary alcohols 1 are treated with hydrogen chloride in dioxane at room temperature to
remove the tert-bﬁtoxycqrbonyl protective function; the primary or secondary amine thus
formed then converted into groups NA’WA'® as described in Scheme 3 (step a).

5 Conversion of the primary alcohols 2 into the corresponding methanesulfonate esters 3 is
then performed as described above (step b). Transformation of methanesulfonates 3 into
final compounds 4 is then performed as described in Scheme 3 (step c).

Aldehydes 5 react with (triphenyl-phosphoranylidene)-acetic acid esters in

- dichloromethane or toluene between room temperature and 110°C to the corresponding
10 unsaturated ester compounds 6 (step d). Optionally, the double bond in the unsaturated
. ester compounds 6 can be hydrogenated using a palladium catalyst in a solvent like
| methanol or ethanol preferentially at room temperature (step e). Subsequently, the ester-
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function can be reduced using lithium aluminium hydride or diisobutyl aluminium
hydride in tetrahydrofuran or 1,2-dimethoxyethane at temperatures between —-78°C and
the reflux temperature of the solvents giving the primary alcohol compounds 8 (step f).
Removal of the tert-butoxycarbonyl protective function with acid and treatment of the
5 corresponding amine compounds as described in Scheme 3 gives the corresponding
compounds 9 carrying groups NA*WA' (step g). The primary alcohol compounds 9 are
then transformed into the corresponding methanesulfonate esters 10 as described above
(step h), a process which leads to mixtures of methanesulfonate esters and chlorides or
pure chlorides, if the double bond is still present. Transformation of methanesulfonate
10  esters, mixtures of methanesulfonate esters and chlorides or pure chlorides 10 into final

compounds 11 is then performed as described in Scheme 3.
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Aminoalkohols 1 can be protected a the amino-function e.g. by treatment with N-
(benzyloxycarbonyloxy)-succinimide in methanol to give the Z-protected analogues 2
(step a). The Z-protected analogues 2 are subsequently oxidized to the corresponding

5 aldehydes 3 by using eg. Swern conditions: oxalyl
| chloride/dimethylsulfoxide/triethylamine in dichloromethane, —78°C to room temperature




6 O (CH OBn 8 4-(Hydroxy-al koxy)-benzoic acid esters 3 can be prepared
~from4-h dro%%- benzoic acid 1o esters 1 by various well km%\wn gsods,
e.g. M PUBd9% her formation (diethyl-azo di car boxy| at BCT/EP02/13786
tri phenyl phosphine in tetrahydrofuran hejpneen -10C and the refl ux
tenperature of the tetrahydrofuran) with a nono-benzyl protected
di PKdL ogy-(a:letsah)a Wittiz ré’ac&lb? awﬂhd, suﬁ&ﬁtamﬁl EtPﬂ?ﬂ?i’pﬁhTe ph&{phb{im Q@S e 3hd
Wi ydrogen gas .and a.pal |l adium .catalys n_ne nol at r o«
t enper at u rpg?asﬁlg"bfegfﬁ"é@?teaﬂﬁ“éﬁrayéwafﬂﬁaf‘h %’eé{ﬁ Y 3’66?’6‘??0 —-i@%g]rand room
chl or o- hy dempgratreargives nertdheethereséneepoic) aatahaftel | krlrplysiaswithneNangasasse in

ol vert s ABHRHTT IR in RRUAP Ak Renbblt €1 ED T SEATRIL % L YeRDug oo™
4- ( hy droxylcahils)byyith sediumdbosehydrids ie metitanal Slloyed byfhydrelpticrenmadvgbef thad-
hydrogen gasteafive ﬂﬁ@ﬁ&@ggxggmﬁggmparg%@m&w‘?{@ g%ﬁgaf;nghﬁﬂ Qré‘ggnverﬁecli ‘o

pressures  of hydrogen b I ressure_and nl solvent's
20 et hanolintgrmippkampeundyl kasdessaibed foramiapalikhely 73n Sehamad (steps & hyid-ani ne
gives m xtures of cis W 03/053919 -33 12 June 2006 PCT/EP02/13786 and
trans 4- ( Sylsbmexg- al koxy) - cycl ohexane carboxylic acid esters 4 wth a strong
preference for the cis isoners (step c¢). Isonerization to a cis/trans
m xture doge 40 1:1 cany Be achieved gfter reintroduct OﬂOf the benzyl
, B tfi
'S

group (e.g. W &h b nzyIrb }2-tri cRmorB- acetinidate, uor oacetic acid
i n dichlor h cl xane—ag- r tenperbture,. 5 p d) by_dfiepchi ng
at

the enol at rmed with thiumdii ropyl am de at - I n
. tetrahydrof ggan by tre nt_ with hanol at the same . ure (step

" e). This mxture of cis #¢#;iGBINs 4-(GRhz@HXy- al koxy)-(é'!ylé| 1’0%%'xane
carboxylic acid esters 6_can be' separated by chromat ggregiy<dint o the pure
cis and tran isomersSé’nd?(step ). Scheme 7 OIr O O OH O (CHZ) OBn

trans or cis 10,(CH2)OBn d O (CHZ) OBn 3
: ‘ 0,0
6R

O4O-p 0.0
e f '
. v
o]
. ~(CH_)~OBn
O~cHiy~oBn O-cHy~oBn 7t
. (transfcis close to 1)
] o; Eo.R
O(cHy-o8n
8

5

4-(Hydroxy-alkoxy)-benzoic acid esters 3 can be prepared from 4-hydroxy-benzoic acid
10 esters 1 by various well known methods, e.g. Mitsunobu ether formation (diethyl-azo-
dicarboxylate, triphenylphosphine in tetrahydrofuran between -10°C and the reflux
temperature of the tetrahydrofuran) with a mono-benzyl protected dihydroxy-alkane (r =
2-8) and subsequent deprotection (hydrogenolysis with hydrogen gas and a palladium
catalyst in methanol at room temperature) or by direct alkylation with a suitable bromo-
15 or chloro-hydroxy alkane in the presence of a base like potassium carbonate in solvents
~ like acetone, acetonitrile or N,N-dimethylformamide between room temperature and
100°C (steps a and b). Catalytic hydrogenation of 4-(hydroxy-alkoxy)-benzoic acid esters 3
using a rhodium catalyst and hydrogen gas at temperatures between room temperature
and 80°C and pressures of hydrogen between normal pressure and 20 bar in solvents like
20 ethanol or methanol and optionally a tertiary base like triethylamine gives mixtures of cis
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and trans 4-(hydroxy-alkoxy)-cyclohexane carboxylic acid esters 4 with a strong
preference for the cis isomers (step c). Isomerization to a cis/trans mixture close to 1:1 can
be achieved after reintroduction of the benzyl group (e.g. with benzyl 2,2,2-trichloro-
acetimidate, trifluoroacetic acid in dichloromethane/cyciohexane at room temperature,

5 step d) by quenching the enolate formed with lithium diisopropylamide at ~78°C in
tetrahydrofuran by treatment with methanol at the same temperature (step €). This
mixture of cis and trans 4-(benzyloxy-alkoxy)-cyclohexane carboxylic acid esters 6 can be
separated by chromatography into the pure cis and trans isomers 8 and 7 (step f).
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20 protective function under acidic conditions leads to cis or trans amino alcohol compounds
8 (steps fand g). Cis or trans amino alcohol compounds 8 are subsequently converted into
analogues 9 carrying a group NA®WA'® as described in Scheme 3 (step h). Conversion of
the primary alcohols 9 into the corresponding methanesulfonate esters 10 is then
performed as described above (step i). Transformation of methanesulfonate esters 10 into

25 final compounds 11 is then performed as described in Scheme 3 (step k).
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- Primary alcoholes 1 are reacted with 1,4-dibromo-2-butene in a vigorously stirred mixture
of dichloromethane and 50% w/w sodium hydroxide in the presence of
tetrabutylammonium hydrogensulfate preferentially at room temperature to yield

5 bromides 2 (step a). Transformation of bromides 2 into final compounds 3 is then

performed as described in Scheme 3 (step b).

Primary alcohols 1 are converted to amines 4 by attaching the pre-assembled fragment
A'ANC(A’AYY(CH3)m-OH, which can be synthesized by known methods (step ¢): Primary
alcohols 1 are first converted into the corresponding methanesulfonates; fragments
10 A'ANC(A’AY)(CH;)m-OH are treated with sodium hydride in N,N-dimethylformamide at
0°C to room temperature, then, the methanesulfonates are added and the condensation
performed between 0°C and 80°C to give amines 4. Alternatively, primary alcohols 1 are
converted to the corresponding triflates (with trifluoromethansulfonic anhydride/2,6-di-
_ tert-butylpyridine in dichloromethane at 0 °C). These triflates are then reacted in situ with
15 alcohols A'A’NC(A’A*)(CH2)m-OH in the presence of 2,6-di-tert-butylpyridine as base in
' nitromethane at room temperature to 60 °C to yield amines 4 [following a procedure of
Belostotskii, Anatoly M; Hassner, Alfred. Synthetic methods. 41. Etherification o
hydroxysteroids via triflates. Tetrahedron Lett. (1994),_ 35(28), 5075-6]. "
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Aldehydes 1 can be treated with triphenylphosphine, tetrabromomethane and
triethylamine in dichloromethane at 0°C to room temperature to yield 2,2-dibromo-vinyl
derivatives 2 (step a). Rearrangement with n-buyl-lithium (ca 1.6 M in hexane) in
5 tetrahydrofuran at -78°C, followed by reaction with formaldehyde (-78°C to room
temperature) gives the propargyl alcohols 5 [step b and c; following conditions described
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. i crosomal 2 3-oxidosqual ene-lanosterol cyclase (OSC) Liver microsones from

a healthy volunteer were prepared in sodium phosphate 5 buffer (pH 7.4).
The OSC activity was neasured in the sanme buffer, which also contained 1nmM
EDTA and 1mM dithiothreitol. The m crosomes were diluted to 0.8ng/n
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I n cold phosphate buffer. Dry [14C] R S-nonooxi dosqual ene (MOS, 12.8
nCi/mmol) was diluted to 20 nC /|l wth ethanol and m xed Y Uiimgduggphat e
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"be adreoni agaen edracfedrwigixhexgheethpeaat anhlyinedwith the first extract. The entire extract
was evaporated to dryness with nitrogen, the residue was suspended in 50 ul of
. hexane:ether and applied to a silica gel plate. Chromatographic separation was effected in
. hexane:ether (1:1, v/v) as the eluent. The Rf values for the MQS substrate and the
' lanosterol product were 0.91 and, respectively, 0.54. After drying, radioactive MOS and
- 25 lanosterol were observed on the silica gel plate. The ratio of MOS to lanosterol was
determined from the radioactive bands in order to determine the yield of the reaction and
OSC inhibition.

The test was carried out on the one hand with a constant test substance
concentration of 100nM and the percentage OSC inhibition against controls was
- 30 calculated. The more preferred compounds of the present invention exhibit inhibitions
larger than 50%. In addition, the test was carried out with different test substance
~concentrations and subsequently the ICsq value was calculated, i.e. the concentration
required to reduce the conversion of MOS into lanosterol to 50% of the control value. The
preferred compounds of the present invention exhibit ICs, values of 1 nM to 10 uM
_ preferrably of 1 - 100 nM.
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Dependi ng on severit ease and
Suntable carrier matenals for suppositories are, for example, natural or hardened oils,

waxes, fats and semi-liquid or liquid polyols. Suitable carrier materials for topical
25 preparations are glycerides, semi-synthetic and synthetic glycerides, hydrogenated oils,
liquid waxes, liquid paraffins, liquid fatty alcohols, sterols, polyethylene glycols and

~ cellulose derivatives.

Usual stabilizers, preservatives, wetting and emulsifying agents, consistency-
improving agents, flavour-improving agents, salts for varying the osmotic pressure, buffer
30 substances, solubilizers, colorants and masking agents and antioxidants come into

consideration as pharmaceutical adjuvants.

_ The dosage of the compounds of formula I can vary within wide limits depending on
the disease to be controlled, the age and the individual condition of the patient and the
mode of administration, and will, of course, be fitted to the individual require_zments in

'35 each particular case. For adult patients a daily dosage of about 1 to 1000 mg, especiglly




preci se pharmacoki netic profile the conpound could be adm nistered with one
or several daily dosage units, e.g. in 1l to 3 dosage unit JJH&%OOG

“phar mac 8@ paef3939r epar at i ons conveni ently contain about 1p 0137861 ef er abl y
5 1-100 ng, of a conpound of fornula I._ he follow ng Exanpl es serve to
illustrate the present invention in nore detail. They are, however, not
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trans- (4- - CY€ L)-carbamc acid tert-butyl ester
[ U S g208%9&%é%g?ggggﬁggﬁgfE%?éé%%%@%h%n 15 m of t;trahydro?uyan wer e

added slowly to a suspension of 0.92 g of lithiumalum niumhydride in 10 -
m of tetrahydrhsiphasmaceuting prepacations conveniandywantairnabout 11500 exg, pref@allyf or 4

hours, coql, ' ﬁﬁ%f 'Enl g 10 of ice, stirred at room
tenperé%uﬁeﬁ#H%QB ﬁ?&?, ?ﬁﬁ?% w%%h ethyl acetate, dried over sodium

sulfate, filtered and evaporated. Thus, crude trans-(4-nethyl am nonethyl -
cycl ohexyl ) - neibedelbwing Exaipples sesve foNkbastratsthe prpspht invdrition inaworedideted) Thay i n
20 M of , - . once with 2.77

~di-tert- b&?‘?w& cé?%%ﬁgéeggeﬁ'ﬁ)elh@ﬁts%ﬁf%gﬁﬁgnﬁﬁg&t ure was stirr eg at -10C
for 30 min. and at roomtenperature for 1 hour. 15 Subsequently, 5 m of
water and 5 m of triethylam ne were added and the reaction m xture :
‘evapor ated under reduced pressure. It was then poured into 100 mM of an
ice/water m xture and extracted 3 tines with 100 n] of dichloronethane. The
.conbi ned dichl oronet hane phases were dried over nagnesium sul fate and

. .‘evaporated under reduced pressure. The residue forned was chromat ographed

.on silica gel with a 1:1 v/v 20 m xture of dichloronmethane and et hyl acetate
as the eluent giving 2.5 g (82% trans-(4- :

hydr oxynet hyl - cycl ohexyl net hyl ) -met hyl -carbanmic acid tert-butyl ester as
colorless viscous oil, Ms: 257 (M). 1.2 0.45 m of oxalyl chloride in
5.0 m of dichloronethane were cooled to -78C, then, 0.41 g 25 of

di methyl sul foxide in 2.0 m of dichloronethane were slowy added and the
reaction mxture stirred at -78C for 10 m nutes. Then, 0.680 g (2.64 nmol).
trans- (4- hydroxynet hyl - cycl ohexyl nmet hyl ) -met hyl -carbam c acid tert-butyl
ester dissolved in 5.0 m of dichloronethane were added and the reaction

m xture stirred at -78C for 10




m nutes. Subsequently, 1.84 m of triethylamne were added at the sane
tenperature, the 30 reaction mxture stirred 30 m nutes at1zjgﬁézg@gnnd to
roomtenperature and stirred for 1 hour. It was then poured into 50 m of
an ice/water m xture and extracted 3 tines with 50 m of dichloronethane.
The conbi ned di chl oronet hane phases were washed with dilute hydrochloric
aci d, sodi um hydrogen carbonate sol uti®dm and with water, dried over
magnesi um sul f at e and evaporated under reduced pressure. The residue forned
was 35 chromat ographed on silica geExamglés a 4:1 v/v m xture of

di chl oronet hane and ether as the WD 03/053919 -42 PCTI EP02/ 13786 6 el uent
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tert-butyl “’%?%f%ﬂfPﬁggngéP?£§;¥ﬂﬂvl) 4- (bronobut yl ) tri phenyl phosphoni um
brom de and 1.28 (9. 24 mmol ) potassium carbonate were suspended in 10 m
of tert-amfFPaat mpléd the reaction mixture heated at reflux for 2
hours. It was then cooled to roomtenperature, diluted with ethyl acetate,
filtered anp evaporated under reduced pressure. The residue fornmed was
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20 mixture of dichloromethane and ethylacetate as the eluent giving 2.5 g (82%) trans-(4-

hydroxymethyl-cyclohexylmethyl)-methyl-carbamic acid tert-butyl ester as colorless

viscous oil, MS: 257 (M").

1.2
0.45 ml of oxalyl chloride in 5.0 ml of dichloromethane were cooled to -78°C; then, 0.41 g
25 of dimethylsulfoxide in 2.0 ml of dichloromethane were slowly added and the reaction
mixture stirred at ~78°C for 10 minutes. Then, 0.680 g (2.64 mmol) trans-(4-
hydroxymethyl-cyclohexylmethyl)-methyl-carbamic acid tert-butyl ester dissolved in 5.0
ml of dichloromethane were added and the reaction mixture stirred at ~78°C for 10
minutes. Subsequently, 1.84 ml of triethylamine were added at the same temperature, the
30 reaction mixture stirred 30 minutes at ~78°C, warmed to room temperature and stirred for
1 hour. It was then poured into 50 ml of an ice/water mixture and extracted 3 times with
50 ml of dichloromethane. The combined dichloromethane phases were washed with
dilute hydrochloric acid, sodium hydrogen carbonate solution and with water, dried over
magnesium sulfate and evaporated under reduced pressure. The residue formed was
35  chromatographed on silica gel with a 4:1 v/v mixture of dichloromethane and ether as the
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t mes, I th h e
wer:a dti 393C a'ﬂ% "F\ré utf},ff % é%gn -é\?gl cgf%ara?a gFge%ea? ‘%Jﬂpr‘g‘%’ggfz >
The res | d 360 foeg pfehhmgim}cdlﬂ: &nﬁﬂmdapadeto platlrmnh by hycyegenmpn uann_ed@tqlv prior

t 99
[rans. (459 ?gﬁﬂé’a ‘?%&a"*"? “ﬁ%ﬁ‘%ﬂ%ﬁ?ﬁﬁ?ﬁy %?&n?‘%?‘?‘? WG PSR R R kaltul bl 999
4-trifl uoﬁmhya Heqgph l@ theen gengined. | iy, %@eqsorbmmuwswaﬂ ef(efi/rfrveflsr)
20 Exanpl getde %n& evapoiatdl g [v@n (15507%@ 2%) trans 4- (S-bromo-pentyl) -cyclohexylmethyl]-

e

trans- N L% e(tl?yl -car rLDn_nc%gltd%fl:r)t b?.%ysi Iester 25 coﬂg es. 3/ wlcous ) tl\qg 37% (M", 1Br).

1.5

0.950 g (2.52 mmol) trans-{4-(5-bromo-pentyl)-cyclohexylmethyl}-methyl-carbamic acid

tert-butyl ester were dissolved in 6 ml of 4 N hydrogen chloride solution in dioxane and

the reaction mixture stirred at room temperature for 4 hours. It was then evaporated
25 under reduced pressure, re-suspended in tert-butyl methyl ether and filtered. There were

thus obtained 0.724 g (91.7%) trans-[4-(5-bromo-pentyl)-cyclohexylmethyl]-methyl-

amine hydrochloride as colorless amorphous solid, MS: 276 (MH", 1Br).

1.6
0.786 ml Diisopropyl-aethylamine, 0.619 g (2.53 mmol) 4-trifluoromethyl-benzene
30 sulfochloride and 0.952 mg potassium carbonate (dissolved in the minimal amount of
water) were added to a solution of 0.718 g (2.30 mmol) trans-[4-(5-bromo-pentyl)-
cyclohexylmethyl]-methyl-amine hydrochloride in 15.0 ml of tetrahydrofuran kept at
-10°C. The reaction mixture was then intensively stirred for 1 hour at ~10°C and for 1
hour at room temperature. It was subsequently evaporated, poured into 50 ml of an
35 ice/water mixture and extracted 3 times with 50 ml of dichloromethane. The combined
dichloromethane phases were dried over magnesium sulfate and evaporated under
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over magnesium sulfate and evaporated under reduced pressure. The residue formed was
chromatographed on silica gel with a 1:1 v/v mixture of hexane and dichloromethane as
the eluent giving 0.90 g {96.9%) trans-[4-(5-bromo-pentyl)-cyciohexylmethyl]-methyl-
carbamic acid 4-triflucromethyl-phenyl ester as colorless viscous oil, MS: 464 (MH", 1Br).

20 Example 2

2.1
153 mg (0.315 mmol) trans-N-[4-(5-bromo-pentyl)-cyclohexylmethyl]-N-methyl-4-
trifluoromethyl-benzenesulfonamide (example 1.6) dissolved in 2.0 ml of methanol were
treated with 0.5 ml of N-allyl-methyl-amine and the reaction mixture stirred for 6h at
- 25 50°C. It was then evaporated, poured into 50 ml of an ice/water mixture and extracted 3
times with 50 ml of dichloromethane. The combined dichloromethane phases were washed
with sodium carbonate solution, dried over magnesium sulfate and evaporated under
reduced pressure. The residue formed was chromatographed on silica gel with a 9:1:0.1
v/v/v mixture of dichloromethane, methanol and saturated ammonia solution as the
30 eluent giving 0110 g (73.3%) trans-N-{4-[5-(allyl-methyl-amino)-pentyl]-
cyclohexylmethyl}-N-methyl-4-trifluoromethyl-benzenesulfonamide  as colorless solid,
MS: 475 (MH").




benzenesul f onam de
2.5trans-N-(4-{5-[Bis-(2-509trans-N-[4-(5-Brono-Bis-(2- hyd{zo‘mﬁ-e 2006

hydr oxywal éBisye1am no] - pentyl ) - et hyl ) - am ne

pentyl }-cycl ohexyl net hyl ) - N-cycl ohexyl mej hyl ] - N-
met hyl - 4-trifluoronet hyl - net hyl - 4- benzefresul f onam detri fl uoronet hyl -

benzenesul.f on

2. 6trans- {Iﬂ-af’g]??

ehfq Jemibng

919, PCT/ EPO 94,378 45 .
P

PCT/EP02/13786

Y RSty

ani no) - pentydndapeod pithagrimeescipahethano} lordi Nydinethyldrytamigetogals (arviayioy| j -

car bam c ' - |- ' | ' # t hyl - phenyl
car DA Sk ol N SR 5 hd g o
2._7trans--' = =B |||::t=|yJ| ammo=429trans [4-( = ) T A
pent yl )-cﬁ;ﬂammjﬂ nedubly| | - pentyl) - metM§l - Baepuds ¢ acid = |[Amine
4-cycl ohekyl methylj- trifluoronethyl-pignyl esternethyl-cafbamc acid
4-trifluofonethylk- phenyl ester 2.8trans-(@-{5-[Ethyl-(2-4[73trans-
[ 4- (5- Brofto- Et My =(2=Nydroxy-. . .NyaroxXyr et nyl J- a l=pentyrh-et hyl )-am ne
pent yl } - cifed ohexyirarstNyidy eidddrdsesyne ﬁ%?l j t"l‘?é{&u';i '-(é%rﬁggh' ‘IEF% )
4-met hyl - car bam ¢oipédidint r-y1) Ipeatyjret hy| - phelpghtyst er 4-t ri f | |pipecidirtehy| -
phenyl ester 2.9tr - {4-] 55 (‘g?l tﬁro<y-485tr s-14- Br ojno- 4- Hydr oxy-
pi peridinkl-yl)- %%;F’P&BE'@FWT '-“5%/ Pl di necydgﬂex”{me‘(‘a] N
cycl ohexy{ net hyl }4-tafidorbmeshyl-ohexyl net hyl | mathylbtni ¢ aci d [4- net hyl - car &
acid trif{uoronethyl-ph I erd-trjflug shphenyl| ester 2. 10t
(4-{5-(Bi p-(2-hy ?r%%@x{%ﬁ@%ragﬁéé [4-(5-Pr om?@ﬁgé%ehﬂygr oXy-
_ethyl)-anj no] - peptyl }-pentyl ) - et hyl) - ni nejbenzenesulfonamide
| 2.3 trans-N-{4-(5- 449 |trans-N-[4-(5-Bromo-|Dimethyl-amine
Dimethylamino-pentyl)- pentyl)-
cyclohexylmethyl}-N-methyl- cyclohexylmethyl]-N-
4-trifluoromethyl- methyl-4-
benzenesulfonamide triflucromethyl-
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ester as colorless viscous oil, Ms: 300 (MH). 12 June 200 053919
PCT/ EP02/ 13786 -47 3.3 1In analogy to the sequence described in exanples
1.5 and. 1.6 trans- [4-(4-hydroxy-butyl)- cycl ohexyl nethyl]-methyl-carbam c
acid tert-butyl ester was treated w t-46hydrogen chloride solution in
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m xture s then stirred at room tienpellhibhesuffekanddbiours. It was
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met hyl } - qycl ohe h% but lester as colo solid, : 486 (MH).] 3.5 In
anal ogy tjo the P descrlbedlne "r@l 45 1.5 and 1.7

trans-[4-4(4-hyd hmlsbnmtfwaﬁn@@ cycl ghexy |trifddwnthytet hyl|- car bami ¢ adi d
tert-butyl ester (exanple 3.2) was|trea gen chl oridg sol ution
i n met hanol /wat er fol | owed by acyl gtion b@gzeﬁé %%%H%%g henyl chl orjof or mat e
gi vi ng trans- [4-(4-hydroxy- butyt)- cyctohexytmethytj=mettyt=carbarm c acid
4- chl or o- phenyl ester as colorless viscous oil, Ms: 354 (MH, 1Cl). 3.6 25
In anal ogy to the reaction described in exanple 3.4,

t r ans- [ 4-KrapargtémoBaamipletdy| ) cycl ohexyl met hyl ] - et hyl - car banmi ¢ aci d

4-chl oro- phenyl ester was treated wth nethanesulfochloride in pyridine to
~yield trapg- net hanesul fonic acid 4-(4-{[(4-chloro-

phenoxyc nyl.),- -nmet hyl }-cycl ohexyl ) -butyl ester as colorless
Vi scous g‘f’fbg gy(l Q}’ ﬁw’aqgén 0‘]@05?‘0?3’ t wﬁw@smpﬂm&hmmes» 0:385 gk lret hod
descri bedninnl)ex;&np#ns (2- fdrmmydlrﬁiaﬁﬂmkﬂhﬂl)un&mﬁbﬁﬁftela&dwedfr&butyl ester

(example 1.2) and 0.662 g of finely milled potassium carbonate were suspended in10.0 ml

cool ed to -10C "te? gpaRidGi t h 0.[687 I‘ iflgemeEs@hl f ochl ori de. The reaction

of 2-methyl-2-butanol and the reaction mixture intensively stirred at 100°C for 2 hours. It
was then evaporated, poured into 50 ml of an ice/water mixture and extracted 3 times with
50 ml of ethylacetate. The combined ethylacetate phases were dried over magnesium

10 sulfate and evaporated under reduced pressure. The residue formed was chromatographed
on silica gel with a 95:5 v/v mixture of dichloromethane and ether as the eluent giving
0.364 g (78.6%) trans-[4-(4-benzyloxy-[E/Z 1:9]but-1-enyl)-cyclohexylmethyl]-methyl-
carbamic acid tert-butyl ester as colorless viscous oil, MS: 331 [IM-C;Hy)'l.

3.2
15 0.350 g (0.903 mmol) of trans-[4-(4-benzyloxy-[E/Z 1:9]but-1-enyl)-cyclohexylmethyl]-
methyl-carbamic acid tert-butyl ester were dissolved in 10.0 ml of ethylacetate. 0.3 g
palladium on charcoal {5%) were added and the reaction mixture hydrogenated at normal
pressure for 24 hours. Then, it was filtered over celite, evaporated and the residue formed
. was chromatographed on silica gel with a 4:1 v/v mixture of dichloromethane and ether as
20 the eluent giving 0.23 g (85%) of trans-[4-(4-hydroxy-butyl)-cyclohexylmethyl]-methyl-
- carbamic acid tert-butyl ester as colorless viscous oil, M$: 300 (MH™).
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hydr oxy-ethyl)-am no] -acid 4-(4-{ [nethyl-(4-ethyl)-am ne

butyl } - cyclohexyl met hyl )-N-tri fl uoronet hyl -

net hyl - 4- tIniahblogy mwﬁtehquaazieswbad froexpmples 1.5 and 1.6 trans-[4-(4-hydroxy-butyl)-
benzenesu ﬁ ﬁ%ﬂﬁ%&}d?ans {]aﬁl%mc Jlotgﬁ)ﬁﬂ 1' l@éﬂzzy lwfStfehted with hydrogen

"4, 2trans- anesu on| cDi hyl - am ne
Di met hy| archiesidsusglitiomcing methanoi/watast Pwedl-b}' acylation with 4-trifluoromethyl-

ZYC' OP| 3<Y'Hzﬁiéﬁﬁéqlfdé‘hfs?&i@yés vitng' ﬁimqg&nhﬂhm -butyl)-cy clohexylmethyl] Nomethyl-
Cyf;{ l)he)l: §|r4)c—)tr1retﬂylp ?léggnezenesuf)fonanude ase Q(ﬁorqeesg limocr)gﬁous soflcqn IUIg nmﬁy ;( M*

4. 3t r ans- Nigndl; (45, Do&;tdog] 287 (flagmendsy.ans- Met hanesul foni cDi et hyl - ami ne
butyl ) -cyclohexyl met hyl | - N—aC| d 4-(4-{ [nethyl-(4-
. et hyl - 4- terfI uoromet hyl -trifl uoronet hyl -

benzenesul*bnani debenzenesul fonyl)- amno] -nethyl}- cycl ohexyl)-buty
~ester 122 g (3.0 mmol) trans-N-[4-(4-hydroxy-butyl)- cyclohexylmethyl] -N- methyl 4-

4.4tr a ﬁl]]o eglﬁb‘)g béh Lﬁ{%a#@c}é&&@ &sg\@wﬁﬂeﬁ(}’h{l GF fﬂ\hlﬁé lgbled®é byd°C

am no) 4-am ne cycl ohexy
- N net hyl andltfemdmﬁle 13V € wethenesilfortipriden ewfﬁleﬁégmrsr’rw)then stirred at

benzenesulf, E@n‘?ﬁ'éi‘&‘i‘u?@]fofmﬁh%ﬁrs qu@alaems): enkly! pBREedr into 50 ml of an

- )4 5trans- I{I- 495t 1 ane- Vet hanesul 1 oni oBr 2- hydrq
hydr oxy- eti¢® 9"“&‘1‘1‘1{‘#6‘? (‘zf]i’%e&(: opidg IPENTE. 10F SXHSFY a ﬁn & Wil 50 ml of

but yl } - cy dichlspletiabby The Nohibidddudichiordmsthane phases were dried over magnesium

el hyI _4 E&l%;té Ugnd ng}ar;]» ratct:)f NGRdet> lf-leciuocre]a' | En_'essure giving 135 g (92.8%) trans-
methanesulfonic acid 4-(4-{{methyl-(4-trifluoromethyl-benzenesulfonyl)-amino]-
‘methyl}-cyclohexyl)-butyl ester as colorless solid, MS: 486 (MH").

35
In analogy to the reactions described in examples 1.5 and 1.7 trans- [4-(4~hydmxy—butyl)-

20  cyclohexylmethyl]-methyl-carbamic acid tert-butyl ester (example 3.2) was treated with
hydrogen chioride solution in methanol/water followed by acylation with 4-chlorophenyl
chloroformate giving trans-[4-(4-hydroxy-butyl)-cyclohexylmethyl] -methyl-carbamic acid
4-chloro-phenyl ester as colorless viscous oil, MS: 354 (MH", 1Ci).

3.6
25 In analogy to the reaction described in example 3.4, trans-[4-(4-hydroxy-butyl)-

cyclohexylmethyl]-methyl-carbamic acid 4-chloro-phenyl ester was treated with
methanesulfochloride in pyridine to yield trans-methanesulfonic acid 4-(4-{[(4-chloro-
phenoxycarbonyl)-methyl-amino]-methyl}-cyclohexyl)—butyl ester as colorless viscous oil,
MS: 432 (MH", 1Cl).

30 Example4

In analogy to the method described in example 2.1, methanesulfonic acid esters were
treated with secondary or primary amines in methanol or N,N-dimethylacetamide to yield .
tertiary or secondary amine products-as listed in the following table.




benzenesul f onam deam no] - net hyl } - cycl ohexyl) - butyl

ester

4.6trans-{4-[4- (A lyl-nethyl -407trans- Met hanesul f oni cN- Al Iyim@tj@m}s

am no) - R gslekzdzd Cl ) aci d4- (4-{[ (4-chl oro-am ne
cycohexyl net hyl } - et hyl -

phenoxycar bonyl ) - carbam c acid
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4- chl or o- net hyl - am no] - phenyl esternefﬁ@k{-cyclohexyl)- butyl ester

4. 7t r ans- Met hvl 'A-(A-A?Hranq-l\/h'rh i i Ldi

pi peridin Ekah‘xlpieb Beodhct( 1 C ) aci d 4- (4§ (4Methadi@ulfonic acid [Amine
.cydohexyl pret hyl ] + car bam cphenoxycar bo #} Bﬁﬁld 4- chl or o- pheny]

est er et hyl - am np] - nethyll-cyclohex@# V1 ester

4. 8t r ans- H4—H4—|EthH—(2-425t rars—Met-hanesptFont-e B2 hydroexy

hydr oxy-e 4tﬂy| ) - a trm}N((i- {@ DEdoil-q2-4- (41479 ( 4{tahk-@«rietheméwlf<)manﬁthyb(2-hydroxy-
but yl | - cydohexyl ) rbonyl ) - %@Eﬁ iR

4- et hyl - am no]j - I{}iﬁ?&ry ‘ﬁﬂz%ﬂ‘@at er net hyI th@g ( qtg‘;“?ﬂeasf?‘é‘ﬁ
- Preparatipn Exarrhlﬁ)’ll}Cﬁthew cahid) b{;y to tflﬁ@ lpﬂr e descr i bed in
exanples {L.6, tr i, met hyl Sbg%&hggg%M tlhanol (exanplfe
1.1) was acylate?ﬂam% 4ja§rf% uoronethyl benzene P ochloride gi ving

t rans- N- (- hydr oibgReanssuifongmidhexy! neft hyl ) [2Rp WﬂrHVFY i

trifluoropethyl -penzenesul f onam de as colqe%ggﬁmgpnhﬁﬂemgr 366 (MH ). 5.2
In anal ogy to the procedure described in gxanple 3.4,

trans- N ( -nydro . )
cyconexyl it hyl )E.twygnﬁmﬁ(h Cri 1 vor oS3 nyfFreBsMthenssonic Rime Yk amping af o
with netihanesul [Dimethyddthiorbleayl)o yi gl d t rjacid 4t {ardsli(8qni ¢ aci d

4-{[ met hy| - (4- N . :

. strifluordmet hyl - esAohsrels N -yaeti o) - rrefrﬁ%qc}mf:nﬁh%exyl et hyl ester as
colorless solid4-tifuoterBethid-). 5.3 |15 | nbenrshesyifonyl)+ he |procedur e
described i n exagpLas e dulfbnalidns- (4- et hyl Qﬂm%gmﬂ}_

cyclohexyl)-butyl ester
4.3 trans-N-[4-(4-Diethylamino- [463 {trans-Methanesulfonic|Diethyl-amine
butyl)-cyclohexylmethyl]-N- acid 4-(4-{[methyl-(4-
methyl-4-trifluoromethyl- |trifluoromethyl-
benzenesulfonamide benzenesulfonyl)-
amino]-methyl}-
cyclohexyl)-butyl ester
4.4 trans-N-{4-[4-(Allyl-methyl- {461 |trans-Methanesulfonic|N-Allyl-methyl-
amino)-butyl]- acid 4-(4-{[methyl-(4- |amine
cyclohexylmethyl}-N-methyl- trifluoromethyl-
4-trifluoromethyl- benzenesulfonyl)-
benzenesulfonamide amino}-methyi}-
| cyclohexyl)-butyl ester
4.5 trans-N-(4-{4-[Bis-(2- 495 |trans-Methanesulfonic|Bis-(2-hydroxy-
hydroxy-ethyl)-amino]- acid 4-(4-{[methyl-(4- |ethyl}-amine
butyl}-cyclohexylmethyl)-N- trifluoromethyl-
methyl-4-trifluoromethyl- benzenesulfonyl)-
benzenesulfonamide amino]-methyl}-
cyclohexyl)-butyl ester




cycl ohexyl ) - nmet hanol (exanple 1.1) was acylated with 4-chl orophenyl

chl orof ormate 12 June 2006 WD 03/053919 PCTI EP02/ 13786 - %9 J{ifd spoglet t .

(2000), 2(8), 1049-1051] giving trans-(4-hydroxynethyl-cyclohexyl nmethyl)-

met hyl - carbam ¢ aci d 4-chl oro-phenyl ester as colorless viscous oil, Ms:

311 (M). 5.4 In analogy to the procgﬁure described in exanple 3. 4 t he

trans- (4- hydroxyrret hyl 5 cycl ohexyl met'hyl ) - met hyl - carbanmi ¢ acid

4-chl oro-p 23 rethahe '

trans- met Hﬂbr
yj&:nc%gj@mﬁﬁ gg:g&]aya er as cllorless

phenoxycaf bonyl )

vi scous o} |, arﬁﬁbm{&%ﬁ? oL rreth n an tp the nethod
| ]I%@“"%ﬂ’f suI fonll(li‘ea?:’ﬂ’ﬁafg‘é’wg ere treat

descri bedj i n exa

secondaryj or [ 1amd1¢hshlom-rrethanol méthplabhifbJret hy| acet ami de tjo yiel d

tertiary jor seco Détélm ne productfs as |l f ol | ow ng t .
Exanpl ePrioduct MbMet asnesul fonic acijdAm n Lﬁﬁfg O%C%

6. 1trans-N-(4- 3 3t rans- Met hanesul f dni cD{bwsxl Bsper- ani ne
D net hyl g s ~achd 4-{[nethyli-(4-

Zyd _Oltl?axyﬂﬁet hy t)anN—Mmh}ﬂLﬂ {4 rifl :Jor Mns—Meltl%anesulfomc Piperidine .
-triflug 1pee?‘3f}xzi9919§&{y15°ny ) (IQﬁP Jaesai{[& n de gam no] -nethyl} -

cycl ohexyl net hy
crgloRexyimethiil}icabamic dns- Mphbemeatdidnghi cN- Al |yl - met hyfl -

- 6. 2transN-{4-]
ani no) - myt hyl | - feidd-chidedPREAPY bstdr4- 3M Nelmethyl-
cycl ohexyl net hy| } - N- net hugﬁ-dt}r |st uofoneth lml yl-amino-
4-triflugronethlyl-benzenesul fonyl) - beni‘&%o‘ﬂ’ﬂ@hﬁ‘ﬂﬂ)deam no] - met hyl } -
cycl ohexyl met hy] ester "~ |butyl ester

Ethyl - (2-437trans- Met hanesul f oni cEt hyl|- (2- hydr oxy-

6. 3trans{N-(4-{
hydr oxy- ¢4yl ) - f2{ [metlf AL ) e BIE Neer o1 o -
et hyl ] - dydohext] ?l]ﬁ{' ai)ﬁﬂ%}% If% L UoT o m?h Fr%nsem%a)]esu onic|Ethyl-(2-hydroxy

N-net hyl 14-trif RirPoiohz eneddid ﬁﬁﬁd $+(4-{[(4-chloro- |ethyl)-amine
benzenesiil f ona d@Hm}'ﬂﬁﬂeXﬂHTeﬂwl)} Ly cl ObRenbkyERIbANK}1)-ESter

yield

ans-Methanesulfonic|N-Allyl-methyl-

methyl-carbamic acid 4- ~ {methyl-amino]-
chloro-phenyl ester methyl}-cyclohexyl)- '
butyl ester

Preparation Example 5

5.1

In analogy to the procedure described in examples 1.6, trans-(4-methylaminomethyl-
5 cyclohexyl)-methanol (example 1.1) was acylated with 4-trifluoromethyl-benzene -

sulfochloride giving trans-N-(4-hydroxymethyl-cyclohexylmethyl)-N-methyl-4-

trifluoromethyl-benzenesulfonamide as colorless solid, MS: 366 (MH™).

5.2

In analogy to the procedure described in example 3.4, trans-N-(4-hydroxymethyl-
16 cyclohexylmethyl)-N-methyl-4-trifluoromethyl-benzenesulfonamide is treated with

methanesulfonyl chloride to vyield trans-methanesulfonic acid 4- {{methyl-(4-

trifluoromethyl-benzenesulfonyl)-amino}- methy]} -cyclohexylmethyl ester as colorless
solid, MS: 443 (M").

- 53
15 In analogy to the procedure described in examples 1.7, trans-(4-methylaminomethyl-
cyclohexyl}-methanol (example 1.1) was acylated with 4-chlorophenyl chloroformate




WD 03/053919 -51 12 June 2006 PCT/EP02/ 13786
6. 4trans- N-(4-421trans- Met hanesul f oni cDi net hyl - am ne 12 June 2006
- Di et hyl wio oymamdaby! -acid 4-{ [nethyl-(4- PCT/EP02/13786
cycl ohexyl net hyl )-N-met hyl -tri fl uor onet %
4-trifluoronethyl-benzenesul fonyl)- benZenesul f onan deam no] - met hyl } -

cycl ohexyl net hyl e tr - 4-,

[Bis-(2- h&@?%%‘hé%b@ngﬁﬁmﬁﬁ%@}ﬁf%ﬁf‘% grans G- hydgorgpgpethyl-cyclohexylmethyl)-

et hyl ) - aninsahylratuphik acidi4cchlorp-fhrayhester asleeotiess yiseodsrdl, MS: 311 (M*).

cycl ohexyl met hyl ) - N-nmet hyl -trifluoronet hyl -

4-trifl uory et hyI benzenesul fonyl ) - benzenesul f onam deam no] - net hyl } -

cycl ohexyl th ester 6.6trans-(4-339trans-Met hanesul foni cDi net hyl - am ne -
Di net hyl ah n'imégblym the procedurg4dqspribiecc in xample 3.4, the trans-(4-hydroxymethyl-

cycl ohexyl. r ylg. .
4-chl or%o %M%nnﬁ}g ﬁﬂﬁgny gﬁ?ergfr/gt hyﬁlﬁfH e%fﬁ hegﬁlél?rerﬁs treated with

6. 7t r ans- fueth mﬁwlﬁquhetc ridsgstor o ieldvettsaR mpl;fmnm | 3id ma‘% 11 hloro-
am no) - me Hﬁdxyéé]rb%))lﬁﬁie@)ﬁ'ah{xﬁd‘] - fifatt}ocyalghagyImethyl ester as colorless viscous oil,
cycl ohexy ItBr e{ m yl - phenoxycar bonyl’) - carbam c acid

4-chl or o- { phenyl esternmethyll- cycl ohexyl nethyl ester

6. 8trans- (4-367trans- I\/Et hanesul f oni cDi et hyl - am ne Di et hyl am nomet hyl - (1

C)aci d 4Efarmhple# chl oro- cycl ohexyl net hyl ) - nmet hyl - phenoxycar bonyl ) -
carbam c acid 4-chloro-nethyl -am no]- phenyl esternethyl}- cycl ohexyl net hyl

ester O §3 ér?a%‘;g?f]tg thi;51%et_hod described in example 2.1, methanesulfonic acid esters were
treated with secondary or primary amines in methanol or N,N-dimethylacetamide to yield

tertiary or secondary amine products as listed in the following table.

Example |Product MS  |Methanesulfonic acid |Amine
" |MH" |esters
-{6.1 trans-N-(4- 393  [trans-Methanesulfonic|Dimethyl-amine
Dimethylaminomethyl- acid 4-{{methyl-(4-
cyclohexylmethyl)-N-methyl- trifluoromethyl-
4-trifluoromethyl- benzenesulfonyi)-
|benzenesulfonamide amino]-methyl}-
cyclohexylmethyl ester
16.2 trans-N-{4-[(Allyl-methyl- {419 [trans-Methanesulfonic]N-Allyl-methyl-
amino)}-methyl}- acid 4-{[methyl-(4- ]amine
| cyclohexylmethyl}-N-methyl- trifluoromethyl-

4-trifluoromethyl- benzenesulfonyl}-
benzenesulfonamide amino)-methyl}-

cyclohexylmethyl ester

6.3 trans-N-(4-{[ Ethyl-(2- 437  jtrans-Methanesulfonic|Ethyl-(2-hydroxy-

hydroxy-ethyl)-amino}- acid 4-{[methyl-(4- |ethyl)-amine
methyl}-cyclohexylmethyl)- trifluoromethyl-
N-methyl-4-trifluoromethyl- benzenesulfonyl)-
benzenesulfonamide amino)-methyl}-

cyclohexylmethyl ester
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6. 9trans- (4 {[Et hyl - (2- hydr oxy- 383t r ans- Met hanesul f oni cEt h}/i thr?e éb\égroxy-
thyl}-(1 C)acid 4-{[(4-chloro-ethyl)-an®grpe2/13786

et hyl )-
cycl ohexy
4- chl or o- nethyl
6. 10trans-(4-

rret h?/ﬁ) met hyl -

phenoxycar bo

am no] - phenyl

est er net”
| s-(2-hydraoxy-399trans-

nyl
1"} -

carbam c acid
cycl ohexyl et hyl

sul fonicBi

est er
(2 hvudr ovvy
e y-e—0xYy

11

et hlyl %1 anﬁsmo} e tm&k}xwli- C)acid 4- é [ éli)c mﬁgmmﬂeiulmaiw Pimethyl-amine
cycl ohexyl net hy y enoxycar bopny car,bam
4-chl or o-|met hyl - Wﬁ%?““%ﬁ@ Y{ester t hyl [P agég@@ﬁﬁg§§+hethyl ester
6.11trans-N—(4-39§ﬂ6 trddth anésmhhﬂnlcEthwm&nkameEWhylaninonethyl-acij 4-{
[ met hyl - (4- cycl | met hyl N—nethyl-trl -
4-trLquaronethy @% §¥'¢onyl)- b nzeneg%%égﬁgﬁggzaniro)-nethyl}-
cycl ohexyl net hyl beezaacsuifonamlde amino}-methyl}-
6. 12t r ans}- N- Met hyl - N- (4- 433t r ans- Met hpnes ulf SHeSHhdeatyl dithd
piperidin-l-ylnethyl acid 4- {[nethyl- 4- Wk} eﬁﬁ i
cycl ohexyfmethyt)y=4=triftooromet nyl — T T uoronmEL Nyt = nze n
benzenesubfonam W@anNrid-{ Fas-fghyd TWC’_JI‘*%exW%L liﬁ’r"“"ﬁ S Hydroky”
trans- N-(j4- Azetifd Larﬂi% frA&ayliet hanesul flagi eAt@kibgl-06 ethyl)-amme
ylnethyl-cyclohexyl yl 4- nmet hyf
 Nemethyl-Ja-trifil M IS hyi tidSromethyi-
- benzenesul f onani [dabgasomeshyit onyl ) - gmi no]|berzeimshlfenyd)cl ohexyl met hyl egter
12 June 2006 -53 P no]
6. 14trang- N- Met hPFansﬂl 9949 s - Met hanes PRSI CIBer(BI i di ne
¢ ypyrrolidin-1-yl methyl -acid 4-{ [methy|l - (4-|cyclohexylmethyl ester
6.6 trans-(4- 339 |trans-Methanesulfonic|Dimethyl-amine
Dimethylaminomethyi- (1 C1) |acid 4-{[(4-chloro-
cyclohexylmethyl)-methyl- phenoxycarbonyl)-
carbamic acid 4-chloro- methyl-amino]-
phenyl ester methyl}-
cyclohexylmethyl ester
16.7 trans-{4-[ (Allyl-methyl- 365 |trans-Methanesulfonic|N-Allyl-methyl-
amino)-methyl]- (1 Cl) Jacid 4-{[(4-chloro-  |amine
cyclohexylmethyl}-methyl- | phenoxycarbonyl)-
carbamic acid 4-chioro- methyl-amino}-
phenyl ester methyl}-
cyclohexylmethyl ester
6.8 trans-(4- | 367 |trans-MethanesulfoniciDimethyl-amine
Diethylaminomethyl- (1 C1) facid 4-{[{4-chloro-
cyclohexylmethyl)-methyl- phenoxycarbonyl)-
carbamic acid 4-chloro- methyl-amino]-
phenyl ester methyl}-
cyclohexylmethyl ester




cycl ohexyl nethyl)-4-trifluoromethyl- trifluoronethyl
benzenesul f onam deam no] - net hyl } -

cydohexy

| met hyl ester

- benzenesul fonyl ) -
12 June. 2006

6. 15t r ansp ddadsByib- (4- pi peri di n-1-379t rans- Met hanesul f oni cRi-PREd2857%8

yl met hyl - cycl ohexyl methyl )-acid 4-{ [ (4-diloro- carbamc acid 4-chloro-(1
Cl ) phenoxycar bonyl ) - phenyl esternethyl= i no] - nethyl}- cycl ohexyl net hyl
ester 6. 16t+rans—hMpat hul //1 n\/rrnl |r|| N=365t+anrs—NBt b_anecnlfn |r\D\/rrn| 1 di e
(1:1-§II Lret hyljé. Qci3 d ) ixism-qmmasz hg?&fd)@ﬂ 38 | ahyJMcth%ﬁ&&Ifbﬁl(: Erhyl-(?. h}){droxy-
phenoxycar bonyla -y : ro-p am np net
cycl ohexyl net hyl es’flzzr%gﬂg%lgargl YHon Ex;m) %'d74 {F(;& Mﬂ?ﬁ h’!-’)g""ﬂ‘r%n af
met hyl (t{i phenyliqyklobptdmathyl)imethe) acet at hamuwﬁmﬁaﬁﬂg-(l 45 5 mol ) df
trans- (4-{ornyl - cuolphe 2 .- met hyl - clgg gid terf-butyl ester .
(exampl e L. 2) mef%ﬂéuspéﬁgqgapﬁh%o.o m of to uene a d thej reaction niXture
heated at| 90C f (phenykgstar. It was theh eval lkd and the fesidue formgd
was chrompt ographed on silica gel with a chlo})@/xy]nggtﬁﬂlég@rof
di chl orongt hane and ether as the fluept gijving 0:370 (82%
trans- 3- {A-[{Ter{-butgxygar - et hyl - ani no CYCILoNex -(E 4) -
o acryli [O-H¥kid %&fﬁ;@*ﬁ@{@%@fﬁg 1P%%s HGP%)M'@%%'}/%@ §13042I'1¥Yd|{'@9"31 2
(MH) . 7{ D : éL 17 |ethyl Barinoirmkthyl ] (} Cl) {acid 4-{ [(4 chloro-  |ethyl)-amine
~trans-3-{#-[(ter t - an
cycl ohexy] }- (E, z“”ggﬁ%ﬁ&égﬁdx‘%% Ayl [ est ePﬂ?‘ﬁ‘ Q?f’j"ll?/\er d dissol ved i
15.0 M of et hyjcabatrét acid 2-chieres 0 3 g pchie&lyil-ummcm] chargoal (5% weré¢
t hen addeld and tgﬁﬂﬁﬁ%&%}on 15 m xturle hyc ated at norjmal pressure
~until the] consunption of hydrogen cane to nd. Then, ijt was filtered
. iover celifte, evaporated and the residue fcﬂﬁ%ﬂwﬁdswﬂaﬂsﬂnt 2006 WO
© 03/ 053919 _PCT/FR02/ 13786 -54 chromatlographed on silica ggl _with a 95:5%5 v/v
m xture 9k.19i chl jgnasmi-pgne and ether jas th&an@M&ﬁ%eﬂﬂﬁiﬂ"&Eﬁyﬂ%iﬂe (84.9%
of trans-{3-{4-[ (%ﬁuytlan?ffato?ri(e ?r bonyl - et hyl ac1£n4 rn)me&e{ (Il
cyclohexylmethyl)-N-methyl- triffuoromethyl-
4-trifluoromethyi- benzenesulfonyl)-
benzenesulfonamide amino]-methyl}-
cyclohexylmethyl ester
6.12 trans-N—Methyl-N-@- 433 ltrans-Methanesulfonic|Piperidine
| piperidin-1-ylmethyl- acid 4-{[methyl-(4-
cyclohexylmethyl)-4- trifluoromethyl-
trifluoromethyl- benzenesulfonyl)-
benzenesulfonamide amino]-methyl}-
cyclohexylmethyl ester
6.13 trans-N-(4-Azetidin-1- 405 [trans-Methanesulfonic|Azetidine
yimethyl-cyclohexylmethyl)- acid 4-{{methyl-(4-
N-methyl-4-trifluoromethyl- triflnoromethyl-
benzenesulfonamide benzenesulfonyl)-
amino}-methyl}-
cyclohexylmethyl ester




cycl ohexyl } - propi onic acid net hyl
‘ 7.3 5 0.990 g (3.16 mmol)
trans-3-{4-[(tert-butoxycarbonyl
cycl ohexyl } - propi onic acid net hyl

(M).

- met hyl
ester and 660 ngy potassi um hydroxi de were

ester as colorless viscous oil,

-am no) - net hyl ]

M5: 313

12 June 2006

dissolved in 5.0 nm of ethanol and t reaction m xture heated at refl ux
for 3 hours. It was then evaporated, “subsequently poured into 50 m of an
i ce/ wat er mrxtuorg;—actdii-ed—wth—apguegus—hydrochl-ori-g—aci-dtopH 5 and
extract ed 814 i melrani-NrMBbylW-(6f di c Mir diressMiethancdlfoHiPyemiitiineed

di chl or omgt hane Jp Rfin-Y81 |ed ojer n 1 uhfate and evapolat ed
under redliced prie %%Ef gﬁﬁglo 900{ g (959 @ﬁhﬂ&&ﬁ?&

trans-3-{4-[(terfft E&%@ VT  hy| -jtrifluoromethyl-

am no) - et hyl ] - cydhmhnughﬂ—proplonlc acilben2énesuilfoayl)-ess | vi scous oil y MsS: 299
(M). 7.4} 0.898

trans-3-{fi- [(terb Z&%@Q@@%ﬁLonyl nmet hyl - mnmﬁbfwggphyl] 15

cycl ohexy| }-progi oni ¢ acid di ssol ved i n [gy@lobexylmethyl estéry ahydr of unan| wer e
added sl o _.at 0C to 4.5 nd anylM solution of

bgr an-t et fagydr Cfrhﬂsalﬂcmﬁﬁml;ﬁp’eridﬂ)-}-e 37@h?@£rﬁfﬂiétﬁ5hesulﬁ3hﬁ: rlflﬁeaﬂtldgonmm ]E ure was
then stirfed at e ur.e . folr u equently, D

nmet hanol Mere acﬁgﬁﬂg ﬂﬁfﬁ ﬁ%é@ﬂy U{%{@gg% ated. It was then poured
into 50 | of geerbams esid €chlapueous séglﬂnmhgdmbgq@ caf bonate nixtpre and
extracted 3 tingshed tth 50 ml of [di chl ﬂﬁ%h e. e conbi ned

dichloro thanel%%aggghaere dried dver e esl ﬂ'ﬂlsulfatte and evapprated
under. reduced pressure. The residug for (@ Vs chromat [ ogr aphed onjsilica
gel withja 4:1 y/v m xture of dichloronuyaamgﬂaﬁ&wag&er as the el pent
giving 0./690 g (80.6% trans-

[ 4- (3-hydgexy- P I tHd | d tertfbutyl
ester as gg orl e}g@g\%g 03“52&?%"?\/“; 86 t'('aﬂ}ls-l etha‘fgsugpglc?ﬁngﬁg?%gy tp the
sequence [descri Pedmedybxanmpl es 1.5 |and fecid 4- il t4aetdorof 4-( 3- hydr oxy-
propyl)-cyclohemyﬂahkhﬁkhvnaﬁhﬁhmﬁcHﬂah ghﬁ@g -butyl ester was treated
with hydrogen Jgd4 i gn i net1ano| r follomed by acy] ation
with 4- tlrifluof6 ‘T“’ RYFS Ul flochl (PSR afftb" feld

trans- N-[[4-(3-h droxy propyl) 30 methyl}-

cydohexyljmet hyl -N—rrethyl-4-trif|ucronetcpénﬂle R%ﬁ | [f onam de as [col orl ess
solid, : 393{(M). 7.6 In anal¢gy t roc ure descri bed iln exanpl e
3.4, trans-NT4-(3-hydroxy-propyt)-

cycl ohexyl met hyl ] - N- net hyl -
w th 35 net hanesul f onyl
3- (4- { [ neltreparatiop Examplgiie 2006 WO 03/ 053919 PCT/ EP02/ 13786

71
0.532 g (1.59 mmol) of methyl (triphenylphosphoranylidene) acetate and 0.370 g (1.45
5 mmol) of trans-(4-formyl-cyclohexylmethyl)-methyl-carbamic acid tert-butyl ester
(example 1.2) were suspended in 10.0 ml of toluene and the reaction mixture heated at
90°C for 1 hour. It was then evaporated and the residue formed was chromatographed on
silica gel with a 9:1 v/v mixture of dichloromethane and ether as the eluent giving 0.370 g
trans-3-{4-[(tert—butoxycarbonyl*methyl-amino)-methyl]—cyclohexyl}-(E,Z)-

(82%)
-acrylic acid methyl ester (E:Z=9:1) as colorless viscous oil, MS: 312 (MH*).

10

7.2
117 g (375 mmol) of trans-3-{4-[(tert-butoxycarbonyl-methyl-amino)-methyl]-
~ cyclohexyl}-(E,Z)-acrylic acid methyl ester (E:Z=9:1) were dissolved in 15.0 ml of
ethylacetate. 2 times 0.3 g palladium on charcoal (5%) were then added and the reaction

15

4-trifluoromethyl -

-55

mixture hydrogenated at normal pressure until the consumption of hydrogen came to an

end. Then, it was filtered over celite, evaporated and the residue formed was

benzenesul f onam de was treated
chloride to yield trans-nethanesul fonic acid




trifluoronethyl-benzenesul fonyl)-am no] -net hyl }-cycl ohexyl ) -propyl ester as
colorless solid, Ms: 472 (Mt). 7.7 In analogy to the seqyengq sRgcri bed

i n exanwW@e3/53%1%and 1.6, trans-[4-(3-hydroxy 5 PCT/EP02/13786

propyl ) -cycl ohexyl net hyl ] - met hyl - car bam g acid tert-butyl ester was treated
with  hydrogen chloride solution in neth hol / water fol | owed by acyl ation

wi th 4-chl | o Let 105
y| eld trané{rﬁ%%E@%@}%fﬁ% sxlpcagélr(?);t& %;%%é‘ﬁexy c{fﬁ:ﬁ&ﬂg}eﬂﬁe@ gﬁg}ﬁ" &%
4- chl or o- ptluentigieng éﬂOaé%%dmfmsw%ﬂtﬁt- utoxycaiemyBaetiitdmino Cinethylp 7. 8
In anal o desani , +
trans- [49{ ydro&@gﬁﬂg‘ggmé cycfleﬁgga &I $L£U§%ﬁ M?:a?’rl (M acid
4-chl oro-phenyl ester was treated with rret hanesul fonyl chl or| de to yield
t rans- met h&fesul fonic aci d 3- (4-{[ (4-chl oro-
phenoxysarhesy! )g ne(tshysl - amaap] Rl J4= [Qteed@ﬁt@xyehbboa pﬂiéth}@-%hﬂﬁoﬁﬁaethyl]

Gosori beq Snlobgilipropionic acid el kﬁf?&ﬁ#ﬁﬁ%%@iﬁm Foaody ik bl

secondary iar5.@mhinef g;thaml nad the rextibanpixtoe Heatd di pefldxyfor Gehenisdft was thes! d

tertiary C |IStdIn efa owin | e.

Exanpl ePr o%u%‘?%/gacﬁi/gp ﬁ é}'?%aalél?%asi éce{‘%‘%} ure, 4 8 with

8. 1trans- quﬂoqssh)(dﬁbﬂwnmd];d pwaméngravmdrmnmswvftb 0ahl ¢f dhyhlommetizhne
.ami no) ypr ojgyl donﬂﬁh&l @icﬁﬂr&ﬁ&ﬁ&x@’%or orre H ed over magnesium sulfate and evaporated

cycl ohexyl net hyl } - N-nmet hyl -tr}
4-trif1 uordneet f u%@ﬂéﬁﬁ@?&m&ﬂﬂ 900 gR3 éhémﬁf%waﬁﬁea@hm%?arm;ﬂwe}thﬂ-

. cycl ohexyl b d g h&] it Qcid 13786
8 2t s B N M o iy

hydr oxy- etﬂyl) am no] acid 3-(4-{[nmethyl-(4-ethyl)-am ne

0898 g (3.0 mmol) of trans-3-{4-[(tert-butoxycarbonyl-methyl-amino)-methyl]-

15 cyclohexyl}-propionic acid dissolved in 10.0 ml of tetrahydrofunan were added slowly and
at 0°C to 4.5 m! of an 1M solution of boran-tetrahydrofuran-complex in tetrahydrofuran.

The reaction mixture was then stirred at room temperature for 1 hour. Subsequently, 10

ml of methanol were added and the reaction mixture evaporated. It was then poured into

_ 50 ml of an ice/water/aqueous sodium hydrogen carbonate mixture and extracted 3 times
20 with 50 ml of dichloromethane. The combined dichloromethane phases were dried over
magnesium sulfate and evaporated under reduced pressure. The residue formed was
chromatographed on silica gel with a 4:1 v/v mixture of dichloromethane and ether as the
eluent giving 0.690 g (80.6%) trans-[4-(3-hydroxy-propyl)-cyclohexylmethyl}-methyl-
carbamic acid tert-butyl ester as colorless viscous oil, MS: 286 (MH™). :

25 7.5
In analogy to the sequence described in examples 1.5 and 1.6, trans-[4-(3-hydroxy-

propyl)-cyclohexylmethyl)-methyl-carbamic acid tert-butyl ester was treated with
hydrogen chloride solution in methanol/water followed by acylation with 4-
- trifluoromethyl-benzenesulfochloride  to  yield  trans-N-[4-(3-hydroxy-propyl)-
30 cyclohexylmethyl]-N-methyl-4-trifluoromethyl-benzenesulfonamide as colorless solid,
MS: 393 (M™).

7.6

In analogy to the procedure described in example 3.4, trans-N-[4-(3-hydroxy-propyl)-

cyclohexylmethyl]-N-methyl-4-trifluvoromethyl-benzenesulfonamide was treated with
35 methanesulfonyl chloride to yield trans-methanesulfonic  acid 3-(4-{[methyl-(4-




propyl } -cycl ohexyl net hyl )-trifl uoronet hyl -

" N-nmethyl -4-trifluoronethyl -benzenesul fonyl ) - 12 June 2006
benzenegyy § jpdeam no] - met hyl } - cycl ohexyl ) - propyl est@f/EP02/13786
8. 3trans-N-[4-(3-Al |yl am no-433trans- Met hanesul foni cN- Al | yl -am ne
propyl ) - cycl ohexyl met hyl ]-acid 3-(4-{ [methyl - (4-

N-nmet hyl -4-trifluor thyl -trif] uorongethyl -

benzenesulmﬂhma‘gé% Wbrwmg%ﬂhﬁ‘meﬁn'@%%hﬁ?l s p‘PB%K?f‘
ester 8. 4tspRAMN-AYRINYD.- N- [ 4- (3- 407t r ans- Met hanesul f oni cMet hyl am ne

met hyl am no- propyl )-acid 3-(4-{[nmethyl-(4- cycl ohexyl net hyl ]

-4-trifl uty’,;pmet hyl - trifluoromethyl -benzenesul fonyl).-

benzenesul’f'onam deam no] - net hyl }- cycl ohexyl i@ propyl ester

8. 5t r ans- {{4-4rialdgi toy thensdgnyhce3d&kcribed inveximples Ul.3 anidc NSAtTaps-{4nkd-hydroxy-

ani no) - pr - ' - : 5O i MefCbutyl est s treated with
cycl ohesgy%gnéé’]ﬁ{/b@o%%ﬂﬁe- B@%ﬁxﬂ%g?@gﬁl&ﬁ) = careban’li1 tg a((a:sj %r V,va y 1
4- chl or o- iydtogen shiondp solgtienyn neeshanakisatey follawed hasration with fyphlazapheny
8. 6t rans- tindre((Srd O/dtd. Aps00yE (BRNBAGH1DSTYi teRHidle rei Aist[€-(3-hydroxy-propyl)-
pi peri di n-gfﬂ-"yg?ﬁf’ﬁ o§%[| gé( ]ﬂvéff)é cid (3?( 4-{ M{)f-’ct&l?grlo- lodess viscous ol
~ cycl ohexylcﬁﬂ?wgm e € AcbAsrhieroRaenyl esie) & 82 Bﬂ%ﬁﬂ ’
est er met hyys.aaq0 (MfH', IEDhy| } - cycl ohexyl ) - propyl ester WO 03/053919 -57
June 2006 PCT/ EP02/ 13786
8. 7t ralrhs- (74%3 {3-[Ethyl - (2-411trans- Met hanesul f oni cEt hyl - (2- hydr oxy-
In analogy to the procedure described in example 3.4, trans-[4-(3-hydroxy-propyl)-
cyclohexylmethyl]-methyl-carbamic acid 4-chloro-phenyl ester was treated with
methanesulfonyl chloride to yield trans-methanesulfonic acid 3-(4-{[(4-chloro-
phenoxycarbonyl)-methyl-amino]-methyl}-cyclohexyl)-propyl ester as colorless solid, MS:

15 418 (MHY, 1Ql).

Example 8

In analogy to the method described in example 2.1, methanesulfonic acid esters were
treated with secondary or primary amines in methanol or N,N-dimethylacetamide to yield

tertiary or secondary amine products as listed in the following table.

Example |Product . MS |[Methanesulfonic acid jAmine
MH" |esters
8.1 trans-N-{4-[3-(Allyl-methyl- |447 |trans-Methanesulfonic{N-Allyl-methyl-
amino)-propyl]- acid 3-(4-{[methyl-(4- |amine
cyclohexylmethyl}-N-methyl- trifluoromethyl-
4-trifluoromethyl- benzenesulfonyl)-
benzenesulfonamide amino]-methyl}-
cyclohexyl)-propyl
ester

12
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evapor at efd under |reduced pressure. 5 1 es|GE was chromat pgr aphed on
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ester
8.5 trans-{4-[3-(Allyl-methyl-  |393 |trans-Methanesulfonic{N-Allyl-methyl-
amino)-propyl]- (1Cl) jacid 3-(4-{[(4-chloro- jamine
cyclohexylmethyl}-methyl- phenoxycarbonyl}-
carbamic acid 4-chloro- methyl-amino]-
phenyl ester methyl}-cyclohexyl)-
propyl ester
8.6 trans-Methyl-[4-(3- 407  |trans-MethanesulfoniciPiperidine
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20 0.3 g of 5 % palladiumon charcoal as catalyst, at normal pressure and
anbi ent tenperature. The cl eavage of the benzyloxycarbony#z%ﬂ3 owas
conplete after 3 hours. After renoval of the catalyst by filtraiion and
evaporation of the solvent, 0.33 g (95% of

trans- 2- (4- et hyl am nonet hyl - cycl ohexyl ) - et hanol were obtai ned as a
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in exanple 1.7, 0.325 g (1.90 mmol) of trans-2-(4-
nethylaniﬁ@ﬁ%ﬁﬁ?ﬂﬁﬁvﬁﬁﬁﬁexyl)-ethanol were acylated with 0.54 g (2.84 mmol)
of 4- chl orophenyl chloroformate to yield 0.34 g (55%
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colorles gﬂ‘E%quﬂ?" R% mﬁé’gd (dgﬁ}/‘;’%d E(Qﬁﬁ‘lpéemié’ Yﬁ; &nﬁ-?ﬁg?“’i‘ﬁg Pﬁga'i‘%@hod

descr i 15e dhyidnoxyroatigl-eycRhdcylnmtityl)amnethyl-fadnintic acid beesl ester wereetreadtedewditied Wi t h
secondar yy; ' ' LN et et h e ' o yield
15 terti a?l&ewfsglﬁ%gg%ﬁ%nﬁe lgfodg%@@émg%a% ';‘{%eg‘g&ﬁn —?h‘?f %ﬁ‘]ﬁnos\n&r?té tabl e.
Exanpl ePristpeetes to yield 1.6 g (97.6%) trans-(4-formyl-cyclohexylmethyl)-methyl-carbamic

acid benzyl ester as colorless oil, MS: 289 (M).

9.3
20 227 g (6.63 mmol) (methoxymethyl)triphenylphosphonium chloride were suspended in
20 ml of absolute tetrahydrofuran, the temperature being maintained at —10°C. 0.75 g
(6.63 mmol) of potassium tert.-butylate were added while stirring, thus a homogenous
solution was obtained. After 0.5 hour, 1.6 g (552 mmol) trans-(4-formyl-
cyclohexylmethyl)-methyl-carbamic acid benzyl ester dissolved in 10 ml of
25 tetrahydrofuran were added, and stirring was continued for 2 hours at ~10°C, then for 1
~ hour at room temperature. Afterwards, the solvent was evaporated under reduced
pressure, the residue was dissolved in 3 ml of dichloromethane and then chromatographed
on silica gel with a 98:2 v/v mixture of dichloromethane and diethyl ether as the eluent,
yielding 0.81 g (42.9%) trans-[4-(E,Z)-(2-methoxy-vinyl)-cyclohexylmethyl]-methyl-
30 carbamic acid benzyl ester as colorless oil, M : 318 (MH™),

94
0.8 g (2.52 mmol) trans-[4-(E,Z)-(2-methoxy-vinyl)-cyclohexylmethyl]-methyl-carbamic
acid benzyl ester were dissolved in 10 ml of tetrahydrofuran; 1 ml of a 2N aqueous
“hydrochloric acid solution was added and the mixture was heated to reflux for 2 hours.
35 Then, the reaction mixture was neutralized by addition of aqueous sodium bicarbonate
- solution and extracted with dichloromethane. The organic phase was washed with brine,
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y y nx .
- cycl ohesapiseanently exixested | timeonithidd ml of dichloromethane. The combined organic
> gg[qggln-egij l}ﬁdgénAa%_@%WWe‘r bﬁ{%@flﬁﬁmuﬁ@féﬂﬂd‘ evaporated under reduced pressure. The
- residue obtgi%@d nar]as_ chro at}o;o’raphed on silica gel with a 95:5 v/v mixture of
dichloromethane and methanol as the eluent. 0.63 g (83%) trans-[4-(2-hydroxy-ethyl)-
15  cyclohexylmethy!]-methyl-carbamic acid benzyl ester were obtained as colorless oil, MS:

306 (MH").

9.6

0.62 g (2.03 mmol) trans-[4-(2-hydroxy-ethyl)-cyclohexylmethyl]-methyl-carbamic acid

benzyl ester dissolved in 10 ml of tetrahydrofuran were submitted to a hydrogenation over
20 03 g of 5 % palladium on charcoal as catalyst, at nmormal pressure and ambient

temperature. The cleavage of the benzyloxycarbonyl group was complete after 3 hours.

After removal of the catalyst by filtration and evaporation of the solvent, 0.33 g (95%) of

trans-2-(4-methylaminomethyl-cyclohexyl)-ethanol were obtained as a colorless oil, MS:

172 (MH").

25 9.7
In analogy to the procedure described in example 1.7, 0.325 g (1.90 mmol) of trans-2-(4-

methylaminomethyl-cyclohexyl)-ethanol were acylated with 0.54 g (2.84 mmol) of 4-

chlorophenyl chloroformate to yield 0.34 g (55%) trans-{4-(2-hydroxy-ethyl)-
- cyclohexylmethyl]-methyl-carbamic acid 4-chloro-phenyl ester as colorless viscous oil,
30 MS: 326 (MHY, 1C)).

9.8
In analogy to the procedure described in example 3.4, trans-[4-(2-hydroxy-ethyl)-

cyclohexylmethyl}-methyl-carbamic acid 4-chloro-phenyl ester was treated with
methanesulfonyl chloride to yield trans-methanesulfonic acid 2-(4-{[(4-chloro-

35 phenoxycarbonyl)-methyl-amino]-methyl}-cyclohexyl)-ethyl ester as colorless viscous oil,
MS: 404 (MH*, 1Cl). - , |




cycl ohexyl ) - et hyl ester
10. 6trans-(4-{2-[ Ethyl - (2-397trans- Met hanesul f oni cEt hyl - ( 219 YyHe2008
hydr oxywet ¢sydsyetani no] - (1 O )acid 2-(4-{[(4-chloro-ethyl )PCWERE/18158Y |
-}-cycl ohexyl met hyl ) - phenoxycar bonyl ) - hyl - car bam ¢ aci d 4-net hyl -am nol -
~chl oro- phenyl esternethyl}-cycl ohexyl)- "€t hyl ester
10. 7trans {4-12-(A lyl -met hyl -433trans- Met hanesul foni cN- Al |l yl - net hyl -
am no) - et ﬁﬁ] acid 2-(4-{[nethyl-(4-am ne
cycl ohexy Imenhipigy ti-tietprgtedure Hesceibednin leydmple 1.6, trans-2-(4-methylaminomethyl-
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cyclohexy ester
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nmet hyl - 4- trlfluoronethyl benzenesul fonyl ) -
benzenesquQnan1dean1no) met hyl } - cycl ohexyl)-ethyl ester Preparation
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-65C, it sadisl, MS: ﬁﬁ%%é{ ni ght at roomtenperature and then partitioned
_between ether, IN hydrogen chloride to solution and water. The organic

1 ayer vvasEﬁ,h?glgver magnesi um sul fate, concentrated under reduced
pressure and the residue then chromatographed on silica gel with a 3:1 v/v
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10.1  |trans-{4-[2-(Allyl-methyl-  |379 |trans-Methanesulfonic|N-Allyl-methyl-

amino)-ethyl]- (1CD) |acid 2-(4-{[(4-chloro- |amine
cyclohexylmethyl}-methyl- phenoxycarbonyl)-
carbamic acid 4-chloro- methyl-aminoj-
L | phenyl ester methyl}-cyclohexyl}-
| ethyl ester
10.2 trans-Methyl-[4-(2- 393  |trans-MethanesulfoniciPiperidine
piperidin-1-yl-ethyl)- (1 Cl) Jacid 2-(4-{[(4-chloro-
cyclohexylmethyl}-carbamic phenoxycarbonyl)-
acid 4-chloro-phenyl ester methyl-amino}-

methyl}-cyclohexyl)-
ethyl ester
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20 cycl ohexyl)-ethyl]-carbam c acid tert-butyl ester as colorless viscous
oil, M5 275 (MNH4+). 11.6 A solution of 27.9 g (86.7 ”“ﬁi)urfe%@é‘

[ 2- (4- hydr oxynet hyl -rydohexyl )-ethyl]-carbamic acid tert-butyl ester, 41
m (434 mmol ) acetic anhydride and 35 m (434 nmmol) of pyridine 25 in 140
m of dichl oronmethane was stirred at gomterrperature for 16 hours. The
reaction- mxture was then t aken up i"R%&t her and washed with IN hydr ogen
Chl Ol’i de roaan nnrhnngfn cnl Ut | oh :\nrl Wat-ef - Then the

IEXWr- |
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26.0 ude t -tert :
but oxgcg ;oﬁyl ; Erﬁlg)?ﬁw%ﬁ)i?%gégg’%l )rr)g'[ ac1d2 g4 gmethg] gl_ Proqye)s%ml{/lfscous oi |,

M5: 200 [{M 30 %‘ fluqrompthylro an| i ce- cool ed fand
stirred spl uti orjmethyk-deifivormeet?@- 0 [g tr zéegilfofylpci d| 4- (2-tert -

but oxycar ponyl a %C%MHIR}% cl ohexyl me ar?(m(ﬁf@gt and p. 77 m (92.6 mmol)

nmet hyl i od| de in di netjhyl f s adfed within 1b minutes
4.04 g 35} (92.59 mmol) sodium hydrilde ( hexyloiethylesif f er stirring over
night at koomtdnperature _additidnal 65 m (26.5 nhol) nethylijodi de and
1.16 g (26.5 mml)of sodi um hydri de 12 June 2006 WO 03/ 053919

PCT/ EP02/ 13756 -64 were added and the reaction-m xture was then stirred
for anot he ?émla%lﬁ Jﬂom tenperature. It was then partitioned between

et her rogen oride solution and water. The organic |ayer was

dri ed over magne5| um sul fate and concentrated under reduced pressure and
the residdblthen chromat ographed on silica gel wwth a 4:1 v/v 5 m xture of

hexane anloatdryli@ceblad eolatont 63060 & €108 Binyl) REind-&-KyBokyiéhiieRitBbxyd- st eps) of

td 0
éplu[ g (t (ra??' %gﬁﬁox %%@B‘g%trﬁhyr%?fﬁw %Pl eHAOIC 18, Ao resdhingl MiPUiEst er  as
col orl essl1f @b@@& ngngl) LEBA bﬂwﬂltlﬁl(lmqolmon-(bﬁtl\d)x:thabejnﬁftgr)dﬁh]mg i38 To a

40

sol ution ﬁlﬁntﬁ& al-13°€,393¢ m%oﬁfof ! &Qt'hﬁl cl‘]'ifdrgsﬂa e was ad d wi .
4-12-(t but b | “methyl 1 Peyasadded within o
11% m( of %@f%‘%ﬁ fiq On'éﬂ&fgfr‘f%{mlzsgﬁg{rgi% 55“““?%’6 -%?C pb‘t’ﬁ%ffﬁﬁw%ar bonate.
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excess,;,of SS| a trati t hanol
was r e}r?nveogﬁt%?/l "3‘3&?&%@68%1‘%8\’\5% eat d’d By é’éa&f’%““"‘\'ﬁ@?a& &8%“—?@%‘? ue was
partiti onetflepadigsd pressusesnd thrresidye d@fewhmmgrd@eégn siticaogel with addt vy . The
organi c | mixdire bbh¥@se sHd QRyIQ¥RI: daf&g@élﬁérh”glvﬁig' i?aft AN, Cdmﬁx?@ﬁﬁrﬁt[@d under
reduced ptefﬁytgle%l &@gﬁgy}r es' cycqol?ex?l? -me ano ico orl(e}ss wscc%s olllcﬁ‘/l gel with a

2:1 vlv
259 (MH").

15 11.2

To an ice-cooled solution of 27.6 g (107 mmol) trans-[4-(tert-butyl-dimethyl-
silanyloxymethyl)-cyclohexyl}-methanol and 9.99 ml (128 mmol) of methanesulfonyl
chloride in 350 ml of dichloromethane was added under stirring at 6-10°C 29.6 ml (213
mmol) triethylamine within 20 minutes. The reaction-mixture was then stirred for 1 hour
‘20 at room temperature. It was then partitioned between dichloromethane, 1N HCI and
* water. The dichloromethane-phase was dried over magnesium sulfate and concentrated to
yield 38.2 g crude trans-methanesulfonic acid 4-(tert-butyl-dimethyl-silanyloxymethyl)-

-cyclohexylmethyl ester as colorless viscous oil, MS: 354 (M+NH,").

“11.3

25 382 g of crude trans-methanesulfonic acid 4-(tert-butyl-dimethyl-silanyloxymethyl)-
cyclohexylmethyl ester and 16.7 g (340 mmol) of sodium cyanide dissolved in 380 ml of
N,N-dimethylformamide were stirred for 2 hours at 80°C. After cooling the reaction
mixture down to room temperature, it was partitioned between ether and water. The
organic layer was dried over magnesium sulfate and concentrated under reduced pressure




ethyl acetate as the eluent giving 13.9 g (86.0% of pure

trans-[ 2- (4-hydroxynet hyl - cycl ohexyl)-ethyl]-nethyl -carbayp §,R0de

tert-buw 3%%4315 as colorless viscous oil, M 272 (M—It)PC%pEA,},gﬂﬁsg.. 56 ni
mm3 0

(18.2 oxal yichl oride were added to a dry-ice-cool ed solution of 2
m (28 nmol) of dinmethylsulfoxide in 3®%3m dichl oromet hane at -78C. After
stirring for 15 mnutes at -78C, a solution of 3.8 g (14 nunal)

t r ans- 2- ( Zndythe oosidvet thyh chxomasegapherd-onesiligp gel withra9:1 ¥t maEe of Heyane and
tert-butylefldatard & e efflenfivity o b AT QOBI R WG] A urirabst (1l (ferd Butglnut e
at -78C to _the reaction mxture. After stl,r,lnag fcﬁr il mnutesﬂu&gs@r

dry-i ce- colimethyl-sianylpxymethyd)-erclohsxyblr acefanifrilg | 28 nFolerlces s Visepds Ot TRE: o3P

i ce-cool i ngNgs. then renoved and the reaction mxture was stirred for
further 3 hours at room tenperature. It was then taken up in ether and
washed wittlr#aN hydrogen chl oride solution and water. The organic |ayer was
dried overl gnesium sul fate and concentrated under 30 reduced pressure
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~and et hyl acetat'’e as the eluent giving 3.82 g 12 June 2006 WO 03/053919

. -'PCT/ EPO2/ 3786 -65 (75.4% of pure

trans- 3-{4- [52- (tert-butoxycarbonyl - met hyl - am no) - et hyl } -cycl ohexyl } -
(E) - acryl iTo asilutiet &fy17.6 g1(20.9 asnad teni-bb-62-airdneethybr¢yc ohswlbmﬂ(anpi KCl11. 11

A suspensi TP . ed under
v anar o 8F 38 129 inP o mcl bicthylaming i 120 ml dichloromethane was added un
et hyl | 1oy stinirgyithin (B)mintes laf tooss fenperaiyre asolutionefP 1dhg (149 moPafidigsrtim
(10% on cayBeiilcartidhaftl iffl 700iniNEY BRARroM@Rasd.| Aftad stu@ing? forh® Uicuraat rroom
~tenperature ‘under a hydrogen atnosphere. The abal st renpyved b
filtratioferapRIatufee &SR \KERTIOD BN &Psuﬂa@r“‘mr‘féd E@ée‘br g@ﬁ{?&mf%‘aﬁ?’vél‘]s. 67
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11.6
- A solution of 27.9 g (86.7 mmol) trans-|2-(4-hydroxymethyl-cyclohexyl)-ethyl] -carbamic
acid tert-butyl ester, 41 ml (434 mmol) acetic anhydride and 35 ml (434 mmol) of pyridine
25 in 140 ml of dichloromethane was stirred at room temperature for 16 hours. The reaction-
mixture was then taken up in ether and washed with 1IN hydrogen chloride solution,
* sodium hydrogen carbonate solution and water. Then, the ether-phase was dried over
‘magnesium sulfate and concentrated to yield 26.0 g crude trans-acetic acid 4-(2-tert-
.butoxycarbonylamino-ethyl)-cyclohexylmethyl ester as colorless viscous oil, MS: 200 [(M-

30 (tert-butoxycarbonyl))H'].

11.7 : S
To an ice-cooled and stirred solution of the crude 26.0 g trans-acetic acid 4-(2-tert-

butoxycarbonylamino-ethyl)-cyclohexylmethyl ester 'and 5.77 ml (92.6 mmol)

methyliodide in 300 ml of N,N-dimethylformamide was added within 15 minutes 4.04 g
35 (92.58 mmol) sodium hydride (55% in oil). After stirring over night at room temperature,

additional 1.65 ml (26.5 mmol) methyliodide and 1.16 g (26.5 mmol) of sodium hyd_ridg |




- .‘cycl ohexyl } -propyl ester. A

propionic acid ethyl ester in 40 m of tetrahydrofuran was added under
~ice-cooling 547 ng (14.0 mmol) of Iithium alum ni um hydri ge ;i sjHal |
portionwo dhessppacti on m xture was 15 then stirred for lpdEREpgrAkId600M
. tenperature. To destroy the excess of l|ithiumalum nium hydride, 50 m of
brine was added to the reaction nixturé&8nder ice-cooli ng. It was then
partitioned bet n_ether and water, the prganic,|ayer s dtied over
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stirred for 1 hour at roomtenperature. It was subsequently partitioned
-bet ween eH;gr, wat er and I N hydrogen chloride solution. The organic |ayer
was dried er magnesium sul fate and concentrated under reduced pressure
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ester HCI'(M*}@-H and 1.23 g (5.5 nmmmol) of 4-
trifluoronet RS/I - phenyl -chl oroformate in 30 m of dichl oronmethane was added

2 4.06 M &23. 9 mmol ) of diisopropyl ethylam ne. The reaction m xture was
then i Ad€d for 1 hour o
- 1.56 ml (18.2 mmol) of oxalylchloride were added to a dry-ice-cooled solution of 2 ml (28

mmol) of dimethylsulfoxide in 30 ml dichloromethane at —78°C. After stirring for 15

minutes at -78°C, a solution of 3.8 g (14 mmol) trans-2-(4-hydroxymethyl-cyclohexyl)-

ethyl]-methyl-carbamic acid tert-butyl ester in 10 ml of dichloromethane was added

25  within 10 minutes at —78°C to the reaction mixture. After stirring for 15 minutes under

dry-ice-cooling, 9.76 ml (70 mmol) of triethylamine was added. The dry ice-cooling was

then removed and the reaction mixture was stirred for further 3 hours at room

temperature. It was then taken up in ether and washed with 1N hydrogen chloride solution

- and water. The organic layer was dried over magnesium sulfate and concentrated under

30 reduced pressure giving 4.02 g of crude trans-[2-(4-formyl-cyclohexyl)-ethyl]-methyl-
carbamic acid tert-butyl ester as colorless viscous oil, MS: 269 (M™).

11.10

A solution of 4.02 g (14.9 mmol) trans-{2-(4-formyl-cyclohexyl)-ethyl]-methyl—carbamic

acid tert-butyl ester and 5.47 g (14.9 mmol) of (triphenyl-phosphoranylidene)-acetic acid
35 é_thyl ester in 40 ml of dichloromethane was stirred at room temperature for 60 hours.

After concentration under reduced pressure, the crude product was chromatographed on

silica gel with a 9:1 v/v mixture of hexane and ethylacetate as the eluent giving 3.82 g




at roomtenperature and partitioned between ether, I N hydrogen chloride
'solution and 1o water. The organic |layer was dried over nagngsidopogul fate
and conowotesasas® under reduced pressure and the resi duePCTHYEP02/13786
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pr opyl }-cyco uor one % | -carbam C acid
4- phenoxyc: Wp})trated under reduced pressure gmng 3.35 g (100% over 2 stepts) nearly pure

trans-{2-(4-(3-hydroxy-propyl)-cyclohexyl] -ethyl}-methyl-carbamic acid tert-butyl ester
20  as colorless viscous oil, MS. 317 (MNH,"). :

11.13
To a solution of 3.35 g (11.20 mmol) trans-{2-[4-(3-hydroxy-propyl)-cyclohexyl]-ethyl}-
‘methyl-carbamic acid tert-butyl ester and 1.54 ml (134 mmol) of methanesulfonyl
~ chloride in 35 ml dichloromethane was added under ice-cooling within 5 minutes a
25  solution of 1.87 ml (13.4 mmol) triethylamine in 5 ml of dichloromethane. The reaction
mixture was then stirred for 1 hour at room temperature. It was subsequently partitioned
between ether, water and 1N hydrogen chloride solution. The organic layer was dried over
magnesium sulfate and concentrated under reduced pressure giving 4.06 g (96.1%} almost
~ pure trans-methanesulfonic acid 3-{4-[2-(tert-butoxycarbonyl-methyl-amino)-ethyl]-

30 cyclohexyl}-propyl ester as colorless viscous oil, MS: 395 (MNH,").

11.14
30 ml of 4N hydrogen chloride solution in dioxan was added to 4.06 g (10.8' mmol) of

trans  methanesulfonic  acid  3-{4-[2-(tert-butoxycarbonyl-methyl-amino)-ethyl]-

| cyclohexyl}-propyl ester. After stirring of the reaction mixture for 3 hours at room

35 temperature, it was concentrated under reduced pressure. The residue formed was stirred
_ in ether and the crystals formed were filtered off and washed with ether. After drying
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T3t r ans SRR Rteed PR e andest and 45760 B2 .50 496 et staResplfonic acid 3-(4-
pi peri di n{2-methydammnd-3thyl}icgcl8hdapl] {propytedshar| HCl salt could be isolated as colorless
cydohexyl +c(4-trifluoronethyl- acid
4-trifl uo]rcgg{ap M ﬁ%ﬁgmpﬁenoxycar bonyl )- esteram no]-ethyl}-
cycl ohexyl) ropyl ester
12. 5t ransllig[4 (3- 415t r ans- Met hanesul f oni cDi net hyl - ami ne
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- ri fl-uor.ome c_aci
4- phenoxyé"&%ﬂ’% 'etE’YchVﬂﬂli’%TH‘T?PYlpﬁéﬁﬁy Celsi"’gtr éﬂﬁT nbi3 & R?‘Is} mmol) of 4-
g)zldghexyl g@g&lﬁ/& ﬁénﬂ%hlhﬂﬁfbrrﬁﬁhg&n HBml ofhdchor?I?ethane was ?dded 4.06 ml
_ trans pi 443t - Met hanesul f oni D|et
propyl)-c Preg ?ﬂ% B 0F &b‘l‘h&‘?f’&“ SRR
4- (4-tri f humootnhydrature afd pantmantdhjalemhn re;ﬂer,ekNéyﬂr@m@hmdmpmt)on and
am noj P
12. 7 s it T CoE ks B oo AR mngucty, il g gpoenruted wnder
(et hyl - predpyd prdssure-and thearegidué xhemwhiomatogesphed on silica gel with a 2:1 viv
Propyl ] - ey hekinlY had (AnfladetdttOfsOkd Nothent giving 1.94 g (87.2%) trans-
methanesulfonic  acid  3-(4-{2-[methyl-(4-trifluoromethyl-phenoxycarbonyl)-amino]-
ethyl}-cyclohexyl)-propyl ester as colorless viscous oil, MS: 466 (MH™).

15 1116
In analogy to the procedure described in example 11.15, trans-methanesulfonic acid 3-{4-

(2-methylamino-ethyl)-cyclohexyl] -propyl ester HCl salt was reacted with 4-chloro-

phenyl-chloroformate to vield trans-methanesulfonic acid 3-(4-{2-[(4-chloro-

phenoxycarbonyl)-methyl-amino]-ethyl}-cyclohexyl)-propyl ester as colorless viscous oil,
200 MS: 432 (MH", 1Cl).

Example 12

12.1
A solution of 200 mg (0.43 mmol) trans-methanesulfonic acid 3-(4-{2-[methyl-(4-
trifluoromethyl-phenoxycarbonyl)-amino]-ethyl}-cyclohexyl)-propyl ester and 0.204 ml
25 {2.15 mmol) of allyl methyl amine in 2 ml of N,N-dimethylacetamide was stirred over
night at 60°C. The reaction mixture was then taken up in ether and the ether'phases were
washed with water. The organic layer was dried over magnesium sulfate, concentrated
under reduced pressure and the residue then chromatographed on silica gel with a 9:1 v/v
mixture of dichloromethane and 1N ammonia in methanol as the eluent givihg 124 mg
30 (65.5%) trans-(2-{4-[3-(allyl-methyl-amino)-propyl]-cyclohexyi}-ethyl)-methyl-carbamic
acid 4-triﬂuorométhyl-phenyl ester as colorless viscous oil, MS: 441 (MH™).

In analogy to the method described in example 12.1, methanesulfonic acid esters were
reacted with secondary or primary amines in N,N-dimethylacetamide to yield tertiary or
secondary amine products as listed in the following table:
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124 trans-Methyl-{2-{4-(3- 455  |trans-Methanesulfonic|Piperidine
Ipiperidin-1-yl-propyl)- acid 3-(4-{2-[methyl-
cyclohexyl]-ethyl}-carbamic (4-trifluoromethyl-
|acid 4-trifluoromethyl-phenyl phenoxycarbonyl)-
ester amino]-ethyl}-
cyclohexyl)-propyl
ester
12.5 trans-{2-[4-(3- 415 |trans-Methanesulfonic|Dimethyl-amine
Dimethylamino-propyl)- acid 3-(4-{2-[methyl-
cyclohexyl}-ethyl}-methyl- (4-trifluoromethyl-
carbamic acid 4- phenoxycarbonyl)-
{trifluoromethyl-phenyl ester amino]-ethyl}-
cyclohexyl)-propyl
ester




In anal ogy to the procedure described in exanple 11.15,

trans- et hanesul fonic acid 4-(2- nethyl am no-ethyl)-cycl ohexyl,mesdngl ester
HC salt was reacted with 4-trifluoronethyl- phenyl-chlorofornate to yield
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propyl}-cyclohexyl)-ethyl)- (4-trifluoromethyl-
methyl-carbamic acid 4- phenoxycarbonyl)-
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[12.9 trans-Methy}-(2-{4-[3-(4-  [470 |trans-Methanesulfonic{1-Methyl-

methyl-piperazin-1-yl)- acid 3-(4-{2-[methyl- |piperazine
propyl}-cyclohexyl}-ethyl)- (4-trifluoromethyl-
carbamic acid 4- phenoxycarbonyl)-
trifluoromethyl-phenyl ester amino]-ethyl}-
cyclohexyl)-propyl
ester

Preparation Example 13

13.1

In analogy to the procedures described in examples 11.13 and 11.14, trans-[2-(4-

5 hydroxymethyl-cyclohexyl)-ethyl]-methyl-carbamic acid tert-butyl ester {example

11.8)

was reacted with methanesulfonyl chloride to give trans-methanesulfonic acid 4-[2-(tert-




cyclbhexylnethyl ester
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phenyl-chloroformate  to  yield trans-methanesulfonic  acid  4-{2-[methyl-(4-

trifluoromethyl-phenoxycarbonyl)-amino]-ethyl}-cyclohexylmethyl ester as colorless

15 viscous oil, MS: 455 (MNH,").

13.4
In znalogy to the procedure described in example 11.15, trans-methanesulfonic acid 4-(2-

methylamino-ethyl)-cyclohexylmethyl ester HCl salt was reacted with 4-chloro-benzene
sulphonyl chloride to yield trans-methanesulfonic acid 4-{2-[{4-chloro-benzenesulfonyl)-
20 methyl-amino]-ethyl}-cyclohexylmethyl ester as colorless viscous oil, MS: 424 (MH", 1C}).

13.5
. In analogy to the procedure described in example 11.15, trans-methanesulfonic acid 4-(2-

methylamino-ethyl)-cyclohexylmethyl ester HCl salt was reacted with 4-chloro-phenyl-
chloroformate to yield trans-methanesulfonic acid 4-{2-[(4-chloro-phenoxycarbonyl)-
25 methyl-amino]-ethyl}-cyclohexylmethyl ester as colorless viscous oil, MS: 404 (MH", 1Cl).

Example 14

In analogy to the method described in example 12.1, methanesulfonic acid esters were
reacted with secondary or primary amines in N,N-dimethylacetamide to yield tertiary or
secondary amine products as listed in the following table:




Al I'yl am nonet hyl -acid 4-{2-[ net hyl
cycl ohe é et hyl

4- pheno% \@oish )- trifluoronethyl
rydohexyl net hyl ester

14. 9t rans- Met hyl -

met hyl am nonet hyl - aci d4- { 2- [ net hyl -

[2- (4-373trans- Met hanes%l f oni cMet hyl -
(4-
cycl ohexyl)-ethyl]-carbam ctrifl uoronethyl -

- (4-
]-methyl-trifluoronethyl -
- phenyl

carbam c acid

acid

anm ne

. 12 June 2006
esteram noj - RCK/ERO2/13786

|P phenyTphenoxycarbo
Equc

(4- 407t rans- Met hanes
hyl -acid 4-{2-[ net hy

4-triflud
cycl ohexy
14. 10t r ar
D net hyl g

F thy
S- N-[2-
m nomnet

lle//IiS) = l\%btlherdm moj=eth

ethanesulfonic acid
INED N GEegret hyl - am ne
- (4-

cycl ohexy
4-trifl ud
cycl ohexyl net hyl
14. 11trans- N-[ 2-
hydr oxy- ¢t hyl ) - gm
met hyl } - ¢ycl ohex
N-met hyl {4-trifl

et hy
#ao%ret hy,

amitod rmeby D3y GRS
gé},],giﬁwﬁ%@ 451t ra

4-{2-
wﬂ;me@mﬁhylt ri f | uor 0
bR hfanfighzenesu

benzenesul f onamjdeam no] -ethyl)- cyc
- 14. 12traps- N-Meghyl - N-{2-[ 4- (4-462tr

L e AT ATARARLTR

thyl - i
z eferosTMgthanssylianic
12 Juleeid2B(5 méthyl-(4-
NS- Nexz‘ﬁﬁl rsuI f | cEt hy
met hyl I%']Te) i ne
et hy sbenzenesulfonyl)-

f
hext? %mmet hytpyést er

ohexy

-(4- pnerazine

Rl syl

amine
- ( 2- hydr oxy

Met hyl -

nmet hyl - piperazii-t-acid 4-12-[ oet hyl
yl met hyt )y cl oheanst (- {Qt[fwll)‘rl Ihéth 1Luo
- A-triflupromet hy I-beg jJ ci)rhya&l
““cycl ohexyl net hy [2FE8P ~cyclohexyl}-
14. 13t r ahs- N- ( 2{etid ]-grizth-carbamye 2Bt
et hyl am ' - t hy
i et gid

no) - met
uor

cycl ohexyl }-eth
A4-trifl -uPr onet higstehenzenesul f onyl ) -

ans- Efm@hférxmqtbﬂueétgr
m)gret P4hs-Methanesulfonic

benzehe aaaLiI lf opmég_lcae&_

rans-lmttmamtﬂylom cZ-
| - (4-let hyl am

om(at h%lgr}/ox%ggrggnyl)-
amino}-ethyl}-

cyclohexylmethyl ester

N-Allyl-methyl-
no] - et hy?'

Hydr oXYy-

14.3 {trans-[2-(4-
Dimethylaminomethyl-
cyclohexyl)-ethyl]-methyl-
carbamic acid 4-

trifluoromethyl-phenyi ester

trans-Methanesulfonic
acid 4-{2-[methyl-(4-
trifluoromethyl-
phenoxycarbonyl)-

387

amino]-ethyl}-
cyclohexylmethyl ester

Dimethylamine
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methyl-carbamic acid 4-
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amino]-ethyl}-
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Ethyl-(2-hydroxy-
|ethyl)-amine

trans-Methyl-{2-[4-(4-
methyl-piperazin-1-
yimethyl)-cyclohexyl]-ethyl}-
carbamic acid 4-
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Preparation Example 15
15.1

- Asolution of 14.36 g (82.5 mmol) of diethyl-azo-dicarboxylate in 50 ml of tetrahydrofuran
5 was added within 30 minutes to a solution of 11.4 g (75.0 mmol) 4-hydroxy-benzoic acid
methyl ester, 20.65 g (78.8 mmol) of triphenylphosphin and 13.5 g (75.0 mmol) of 4-
‘benzyloxy-1-butanol dissolved in 100 ml of tetrahydrofuran. The reaction mixture was
then stirred for 1 hour at room temperature, 1 g of triphenylphosphin was added and
stirring continued for 1 hour at room temperature and for 30 minutes at reflux. The
10 reaction mixture was then diluted with 200 ml of hexane and filtered. The filtrate was
poured into 200 ml of a saturated potassium carbonate solution and extracted 3 times with

200 ml of ethylacetate. The combined ethylacetate phases were washed with brine, dried

over magnesium sulfate and evaporated under reduced pressure. The residue formed was




~and brine,

2.22 g (7.25 mol ) trans-4-(4-benzyl oxy-but oxy)-cycl ohexanecar boxylic acid
were dissolved in 10 m thionylchloride and the reaction {8 xijr®ogtirred
at refl wodéssadtohour. It was then evaporated and the reaeimwRm2Asmeed
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on silica ge | 1 y[v mxture of dichloronethane and ether as the
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-nmethyl -carbamc acid tert-butyl 15 ester as colorless viscous oil, M
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[ _4_ ( 4-Zlaen17_‘g ln?lxalf_tgﬁ%lgrxaﬁe_tﬁ:ya%&) fe, sllgvgl%’%ldla & :'[1@ lutis R A" g 6.3 mmol) cis- and
trans-4-(4-hydroxy-butoxy)-cyclohexanecarboxylic acid methyl ester (9:1) and of 1.9 g
(7.55 mmol) benzyl 2,2,2-trichloro-acetimidate dissolved in 5 ml of dichloromethane and
5 ml of cyclohexane. After stirring the reaction mixture for 1 hour at room temperature, it
was filtered and the filtrate was poured into 50 ml of a saturated sodium

25 hydrogencarbonate solution and extracted 3 times with 50 ml of dichloromethane. The
combined dichloromethane phases were washed with brine, dried over magnesium sulfate
and evaporated under reduced pressure. The residue formed was chromatographed on
silica gel with a 95:5 v/v mixture of dichloromethane and ether as the eluent giving 1.0 g
(49.5%) cis- and trans-4-{4-benzyloxy-butoxy)-cyclohexanecarboxylic acid methyl ester

30 {9:1) as colorless viscous oil, MS: 229 [(M-91(C;H,))7], 214 [(M-106(C;Hs0))*1.

15.5

1 ml! (1.6 mmol) of an 1 M solution of n-butyl lithium in hexane were added at -78°C to a

solution of 0.2 g (1.3 mmol) of diisopropylamine dissolved in 5 ml of tetrahydrofuran and

the reaction mixture was stirred for 15 minutes at this temperature. Then, a solution of
35 0.480 g (1.50 mmol) cis- and trans-4-(4-benzyloxy-butoxy)-cyclohexanecarboxylic acid

methyl ester {9:1) dissolved in 2 ml of tetrahydrofuran were slowly added at —‘7_8°C. After
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15.7

2.22 g (725 mmol) trans-4-(4-benzyloxy-butoxy)-cyclohexanecarboxylic acid were
dissolved in 10 mi thionylchloride and the reaction mixture stirred at reflux for 1 hour. It
was then evaporated and the residue formed dissolved in 10 ml of dichloromethane. This
25 solution was slowly added to a vigorously stirred mixture of 10 ml of methylamine in water
(40%) and 50 ml of dichloromethane kept at -5°C. Intense stirring was continited at room
temperature for 1 hour. Then, the phases were separated and the aqueous phase extracted
again 2 times with 50 ml of dichloromethane. The combined dichloromethane phases were
- washed with sodium hydrogencarbonate solution and brine, dried over magnesium sulfate
30 -and evaporated under reduced pressure. The were thus obtained 2.27 g (98%) trans-4-(4-
benzyloxy-butoxy)-cyclohexanecarboxylic acid methylamide as a light brown viscous oil,

-MS: 320 (MH™).

15.8

2.2 g (6.88 mmol) trans-4-(4-benzyloxy-butoxy)-cyclohexanecarboxylic acid methylamide
35 dissolved in 10 ml of tetrahydrofuran were added slowly to a suspension of 0.261 g of

lithium aluminium hydride in 10 ml of tetrahydrofuran. The reaction mixture was then

stirred at 50°C for 2 hours, cooled to 0°C, treated with 2 g of ice, stirred at room




hydrogen chl oride solution in nethanol/water followed by acylation with
4-chl orophenyl chloroformate giving trans- 12 June 2006

(4- (4- hysls pxyssbidt oxy) - cycl ohexyl met hyl | - met hyl - car bam ¢ p@frkfo2/13786
4-chl or o- phenyl ester as colorless viscous oil, Ms: 370 (M+, 10). 15.16
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20 consumption of hydrogen came to an end. Then, it was filtered over celite and evaporated

giving 1.60 g (95.6%) of trans-[4-(4-hydroxy-butoxy)-cyclohexylmethyl]-methyl-carbamic

acid tert-butyl ester as colorless viscous oil, MS: 315 (M").

15.11
“In analogy to the sequence described in examples 1.5 and 1.6, trans-[4-(4-hydroxy-

25 butoxy)-cyclohexylmethyl]-methyl-carbamic acid tert-butyl ester was treated with
hydrogen chloride solution in methanol/water followed by acylation with 4-
trifluoromethyl-benzenesulfochloride giving trans-N-[4-(4-hydroxy-butoxy)-
cyclohexylmethyl]-N-methyl-4-trifluoromethyl-benzenesulfonamide as colorless solid,
MS: 424 (M™).

30 15.12
In analogy to the procedure described in example 3.4, trans-N-{4-(4-hydroxy-butoxy)-

cyclohexyimethyl}-N-methyl-4-trifluoromethyl-benzenesulfonamide was treated with
'me'thanesulfonyl chloride to vyield trans-methanesulfonic acid 4-(4-{[methyl-(4-
trifluoromethyl-benzenesulfonyl)-amino]-methyl}-cyclohexyloxy)-butyl ester as colorless
35 solid, MS: 502 (M"). | | | B - |
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16. 5t ransbLNIO{t)ﬂ)- gmlqhexﬂyﬂeﬂvﬂrwgacuhahbemnmlfmﬂom cBydsy| - (edtgddr oxwith
hydr oxy- %Qﬁﬂa)aeﬁﬂﬁ)ﬂﬁ] - Aot (6 yield BN rdethiRENIhiAMAE  4-(4-{[(4-chloro-

benzenesulfonyl)-methyl-amino}-methyl}-cyclohexyloxy)-butyl ester as colorless solid,
MS: 468 (MH", 1Cl).

15.15
In analogy to the sequence described in examples 1.5 and 1.7, trans-[4-(4-hydroxy-

15 butoxy)-cyclohexylmethyl]-methyl-carbamic acid tert-butyl ester was treated with
hydrogen chloride solution in methanol/water followed by acylation with 4-chlorophenyl
chloroformate giving trans-{4-(4-hydroxy-butoxy}-cyciohexylmethyl)-methyl-carbamic
acid 4-chloro-phenyl ester as colorless viscous oil, MS: 370 (MHE", 1Cl).

15.16
20 In analogy to the procedure described in example 3.4, trans-[4-(4-hydroxy-butoxy)-

cyclohexylmethyl]-methyl-carbamic acid 4-chloro-phenyl ester was treated with
methanesulfonyl chloride to yield trans-methanesulfonic acid 4-(4-{[(4-chloro-
phenoxycarbonyl)-methyl-amino}-methyl}-cyclohexyloxy)-butyl ester as colorless viscous,
MS: 448 (MH", 1C}).

25 1517
In analogy to the sequence described in examples 15.6, 15.7, 15.8, 15.9 and 15.19, cis-4- (4-

benzyloxy-butoxy)-cyclohexanecarboxylic acid methyl ester (example 15.5) was -

hydrolysed with sodium hydroxide in water/dioxane, then, the acid formed was converted

into its N-methyl-amide, which was reduced with lithium aluminium hydride, treated with

30 di-tert-butyl-dicarbonate and hydrogenated giving cis-[4-(4-hydroxy-butoxy)-

cyclohexylmethyl]-methyl-carbamic acid tert-butyl ester as colorless viscous oil, MS: 316
(MH").

15.18 :
In analogy to the sequence described in examples 1.5 and 1.6, cis-[4-{4-hydroxy-butoxy)-

35 cyclohexylmgthyl]-methyl-carbamic acid tert-butyl ester was treated with hydrogen
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t hen chromat ographed on silica gel with a 2:1 v/v m xture of hexane and
ethylacetate as the eluent giving 146 ng (64.7% 12 une 2006
trans-{2-[4-(3-hydroxy- (E)-propenyl)-cycl ohexyl}-ethyl}- yl -carbam c
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4:1 vlv 1 Xt ur P %‘P ane and et hy acetat&ﬁs the elugnt giving 9P ny
(63.4% of tran ? Y‘% T (3-

chl oro- (E} - propgnyl ) - cycl ohexyl ] - et hyl } -|opetohytylaxp)-batpli ¢ aci d

4- chl or o- phenyl jester as col orl essjvi sc%\,@ oil, M5 370 (MH#, 2 C). 30
17.5 In apal ogy |to the sequence desgcribgd in exanples 17.1 and 17.
trans-3-{ 6h(ter{- N )

but oxycar ponyl - ?‘h‘yllq A4 WY Hﬁf]}ﬂll FI Ty graidMethancsfopiciAllgmethydei 4 et hy!
ester (B Z=9: 1)fargiorxiplosy]7. 1) was Ir edugazitl 4 4-{{ntéttiyb-0f Himihe al uni ni um
hydri de fpll owe f{ the tle tert-butoxycarbpnyl
function with 4 hyhé g%erriﬁcﬁorlﬂc]iﬁ 35 s¢ Ihﬁéro%elih? xane to yiel dp
trans- 3- (J4- met hyd SHYsRAEH - cycl ohexyl hf(lEﬂzi)“lfpnﬂb 2- en- 1-ol (E:[Z=9: 1)
as colorlless vi piefilfonantdde ch was useqmyﬁ]g,]h%g, urth=r character{ zati on.
WO 03/ 053919 -84 12 June 2006 PCT/|EPO2 786 17 nl anal ogy to f he
sequence {descri bed in exanpl es 1.6 [and ﬁcﬁhe’q’lf’@ﬁ “@’1 /-
met hyl am|nonet hyl - cydohexyl ) - (E, Z) -|pr opie&een-1 -ol (E: Z-9: 1) was refacted
with 4- theifluofonet hyl - benzene sullf ochloride and potagsi um carbonate
(di ssol vgtb.5 n t hengiNy yurRunt W | 4 g yield
trans-N-[|4-(3-h dro%;ﬁw E o enyg)s- ﬁf%'}%étﬁh&ﬁﬁﬁ)ﬁ{e prﬁﬁﬂo}y

cycl ohexy|l net hy i f1 goro F‘Fifl‘(r'*b@’ﬁ‘f@‘bi'e@u etyhamiee (g z=9: 1)
as col orfl ess vbsluw‘s-cﬂidh,exyhﬁethﬂDQ ( M\H#tifluorbinethgs subhequently t rieat ed
w th nethane s di2, 6- i di chl oronet hangq to yield
trans-N-[|4-(3-c Iig‘r}g}x* qﬁ%@dr%etﬂﬂ blé}'zeges ﬁonyrb

propenyl Y- cydohP&%ac ‘}F!a}m@?- et hyl -4-t#ﬂwﬂ€l]dmthﬁi~hyl -benzenesul f dnami de

(E:Z=9:1) to colorless viscous|oil, cpMpheddfcMinn 1 Q). 17.7

ester

NI

Preparation Example 17

17.1
To a dry ice-cooled solution of 4 g (11.8 mmol) trans-3-{4-[2-(tert-butoxycarbonyl-
5 methyl-amino)-ethyl]-cyclohexyl}-(E)-acrylic acid ethyl ester (example 11.10) in 50 ml of
tetrahydrofuran was added at —75°C to —63°C within 15 minutes 23.6ml (28.3 mmol) of a
solution of diisobutyl-aluminium hydride (1.2M in toluene). After the reaction mixture
was stirred for 2 hours at ~75°C, 20 ml of methanol was added at —75°C to this mixture.
The temperature was raised to 20°C and 20 ml IN hydrogen chloride solution was added.
10 The reaction mixture was partitioned between ether, 1N hydrogen chioride solution,
sodium hydrogen carbonate solution and water. The organic layer was dried over
magnesium sulfate and concentrated under reduced pressure giving 3.61g of trans-{2-[4-
(3-hydroxy-(E)-propenyl)-cyclohexyl]-ethylj-methyl-carbamic acid tert-butyl ester as
slightly yellow viscous oif, MS: 298 (MH™).




. wWth pip

In anal ogy to the sequence described in exanples 17.3 and 17. 4,
trans-3-[4-(2- nethylam no-ethyl)-cycl ohexyl]-(E)-prop-2-efygRl2ddg! was
react ed wipwbvozso1¢ ri f | uor onet hyl - benzene sul fodil ori de i npdr@eboroset hane in
the presence of diisopropyl 15 ethyl am followed by treatnent with

met hane sul fonyl chloride and 2,6-1utiding in dichloronethane to yield
trans-N-{2;J4-(3-chloro-(E)- propenyl) cycl ohexylj-ethyl}-N

met hyl - 4-t 1T | uor onet hyl - benzenesul f onam de as col orl ess viscous oil, M

424 (MN  Aebintiomof 2P0 mgigszz)nmlltram{&ﬁa+(adydtcum(ﬁx}pmpmﬁ -grelbexld i n
exanpl e 1jﬂy tn‘i&?ﬁ n%?l#niﬁc @.gid‘ié}lt Buti @E%f mlh)yaﬁo&ﬁn chloride solution in

cycl ohexyl | -‘et hyl car bam c ‘aci orofﬁe S reacted
leWéquﬁﬁNemﬁbr 3Peninptesabronm EF’énE&fatPFﬁa £ ms'@mnux@rq wastheh d

trans- ngt ka'ntérﬁra{téd {13der reduced pressure The crude HCl-salt was triturated two times with

& Chl or o piEAYe gbd Bie BElbe BeaRR b YT kb howa: 456 T iombpasty 15, 2

In ana:\f?zg:w)lash% (981696)bf pasciranyedt [4-4(2-exahyliminb2ethyl)-cyclohexyl]-(E)-prop-2-
trans
propenyl ) - 3§/€ Ogﬁlex'f?rné? ?10%% esf\frﬁ%?nﬁyws 1%8 (lhfq{u)m onet hyl - benzenesul f onani de

(E:Z=9:1) was reacted vmth pi peridine in N, Ndinethylacetam de at room
t enperaturld.X o yield 30

L rans- 1y ek ybhdof SomPRTS . T LRI oSBT

trifluor | -benzenes

18.3 In d’ﬁ%ﬂ"@g%ﬂ iwl H@-Sﬁ%%@%@gdéﬁ%@m?ﬁ dxchiaspphenyl ghloroformate in 1.5

trans- N- [ 4nl(c¥didM sroettané)was added at room temperature 0.55 ml (3.21 mmol) dusopropyl

reore) g R ek B e o el o
NN- di met hythee etdwastedatith 110 iy didgenicido 38Ol utidn 4131 W) TheldrddokdPérhiak86 - 85
E Smﬁ;‘& E)ur ug@ ﬁy%l I)I%La%egl nsi.ly\% sjtg %Jﬁﬁa{@ég under reduced pressure and the residue

cycl ohexy Ithmtdhydu)lamgmhh@ bn 4ilica gd mﬁmzrewmmmm hesaplefaod @thyldcelmte &5:tHe9: 1)
as col or kﬁéﬁtegjﬂhg%s g@(fé@%(t}\ﬁfls) [%8(?} gg %Eg;}ﬁbg L&A TREARE -

described 1n
" propeny| ) methsilsprbait acid drhlororphepyl w;qer, ¥3601 (NN Baed 6D - benzenesul f onani de

was reacted with N-allyl-nethyl-amne in N Ndinethylacetam de at room
tenperatugg4to vyield

Tyl 79 P i R ek ins B Qo e SRt s GUS e otk T
459 ( MH ) cyclohexyl]-ethyl}-methyl-carbamic acid 4-chloro-phenyl ester and 0. 089 ml (0.77 mmol)

2,6-lutidine in 2 ml of dichloromethane was added under stirring 0.033ml (0.422 mmol)

methane sulfonylchloride. The reaction mixture was stirred for 20 hours at room

temperature, then taken up in ether and washed with IN hydrogen chloride solution and

25 water. The organic layer was dried over magnesium sulfate and concentrated under

reduced pressure and the residue then chromatographed on silica gel with a 4:1 v/v

mixture of hexane and ethylacetate as the eluent giving 90 mg (63.4%) of trans-{2-{4-(3-

chloro-(E)-propenyl)-cyclohexyl]-ethyl}-methyl-carbamic acid 4-chloro-phenyl ester as

colorless viscous oil, MS: 370 (MH™, 2 Cl).

30 17.5
- In analogy to the sequence described in examples 17.1 and 17.2, trans-3-{4-[{tert-
butoxycarbonyl—methyl-arnino)-methyl] -cyclohexyl}-(E,Z)-acrylic acid methyl ester
(E:Z=9:1) (example 7.1) was reduced with diisobutyl-aluminium hydride followed by the
removal of the protective tert-butoxycarbonyl function with 4M hydrogen chloride
35 solution in dioxane to yield trans-3-(4-methylaminomethyl-cyclohexyl)-(E,Z)-prop-2-en-
l_—ol (E:Z=9:1) as colorless viscous oil, which was used without further characterization.




xo0 18.5 In anal ogy to the nethod described in exanple 12.1,
trans-N-{2-[4-(3-chloro-(E)- 12 June 2006
propenyWR &5pYfexyl ] - et hyl } - N-net hyl - 4-tri f | uor omet hyl - BENERRESUH6T onani de
was reacted with dinmethyl-amne in N, Nggli met hyl acetani de at room
tenperature to yield

trans- N {7 §4- (3-di nethyl am no- (E) - propenyl ) - cycl ohexyl ] - - et hyl }-N-nethyl -4
15 trifl uoro t hyl - benzenesuyl f opnani de as col orl ess vi scous oil, Ms: 433

(MH ). 1slngnalagy 3o thesgqueanse describad iperampleslioand 174, dsersnd&-12. 1,
trans- N- {ﬁmﬂﬁl—aﬁﬁn@ﬂﬁ'&@x&pcfcﬁ)h 1)-(E,Z)- ﬂ;rog -2-en-1-ol (E:Z=9:1) was reacted with 4-

propenyl ) - cI Ohﬁﬁﬁ%‘é‘% sﬁ%tbf: omdmaaﬁing{a#ﬁ%%g{bgﬁég cﬁyn en suI f;)r&?m de
was reac ure -
to KI leb d ammns—dﬂwafhr) in tetrahydi-ofu:an tEo yield trans-N-{4-(3- hydrox‘y—(E Z)- propenyl) ‘o
met hy | n t rifluo
r omet hyl z nlggt{gl gﬁ]éﬁ’é\tggl a)sdlgé l)onf)ems‘g%\#%%'gﬂg&)f} &%\/@ Zﬂélgy ? 18.7
I n anal og;olQr&ss Yiecoms DA STEOSMINEL ). It veasaniplequerilyreated with methane

trans-N- {s%lfBﬂYléﬁoﬁaé 2 E éﬂsdme in djchlorgmethan to vield dtrans; N;[4-G-chloros(EZ)- .

propenyl ) -cycl ghexyl | - et tri enzenesul

was 25 r Iepeyy 'Mth‘)d){ﬂ:tﬁ Hﬁ'@mﬁt ézeammulzﬁqnamdﬂﬁéﬁibé} ature

to yiesd z.tsrcamle&lwstaus oil, MS: 410 (MH™, 1 Cl). _

[ 4- (3- et hyl am no- (E) - propenyl) cycl ohexyl]-ethyl}-N-nethyl-4-trifluoromethy
| - benze Ifonan1de as colorless viscous oil, M 433 (M{4). 18.8 1In
anal ogy t the nmet hod descri bed in exanple 12. 1

, ;23354{ g-lbénﬂagpﬂml the sequEd cepdenpréivad in e&&npbeclmban& I17 leiﬂtrh)/d -3- [Mgi%ylneca;] bani ¢
aci |

N ne?ﬂ&f‘ AR5 2y BORIAT [R50 Ba b ey Myl g R W 42 15
(allyl- rogmﬂnd)-)be(lzgpe pulfedigdide imdithddrexnathanetin yhe presdrivy bf dissopmopyt aci d
4-chl g o P@h%ﬁie E1vRdd 1St Htﬂﬁht%ﬁ%tﬁ%ﬁ&ﬁ%ﬁ){]&ﬂéad%@d ﬂ%ﬁu&&ﬁe i C1) . 18.9

35 In ana he net’hod descr I n exa
{2-[4-(3 q;%te(fepe B Beeians-N22) - cbers- (Bropenyl)-cyclohexyl]-thyl}-N-

cycl ohex mdmﬁuh&iﬂ)maah&m-samﬁ@mfoﬂmmeﬂn ehlofleR vidasnybil, VS a4 (RETT eact ed
with di hylamne i n N, N-di net hyl acet am de at roomterrperatureto yield

trans-{2-"1%: ( 3-

di met hyl am no- (E) - propenyl ) - cycl ohexyl j - et hyl ) - net hyl - car bam ¢ aci d

4- chl or oEpdmaplell8 ester as light yellow viscous oil, Ms: 379 (MH, id Q 5
18.10 In analogy to the nethod described in exanple 12.1, trans-

j2-[4 (3 §EI oro- (E)-propenyl)- cyclohexylj-ethyl)-nethyl-carbamc acid
4-chloro-phenyl ester was reacted with ethylamne in N, N-di net hyl acetam de
at r oom Iresnslagate the methp desrribediin exampla 12.3; trans-{2- [4-(3-chloro-(E)-propenyl)-

cyclohexyl]-ethyl}-methyl-carbamic acid 4-chloro-phenyl ester was reacted with
-piperidine in N,N-dimethylacetamide at room temperature to yield trans-methyl-{2-{4-(3-
piperidin-1-yl-(E)-propenyl)-cyclohexyl]-ethyl}-carbamic acid 4-chloro-phenyl ester as

25 colorless viscous oil, MS: 419 (MH™, 1Cl).

18.2
In analogy to the method described in example 12.1, trans-N-{[4-(3-chloro-(E,Z)-
propenyl)-cyclohexylmethyl}-N-methyl-4-trifiuoromethyl-benzenesulfonamide (E:Z=9:1)
was reacted with piperidine in N,N-dimethylacetamide at room temperature to yield
30  trans-N-methyl-N-[4-(3-piperidin-1-yl-(E,Z)-propenyl)-cyclohexylmethyl)-4-
 trifluoromethyl-benzenesulfonamide (E:Z=9:1) as yellow solid, MS: 459 (MH").

183

In analogy to the method described in example 12.1, trans-N-[4-(3-chloro-(E,Z)-
- propenyl)-cyclohexyimethyl]-N-methyl-4-triftaoromethyl-benzenesulfonamide (E:Z=9:1)
35 was reacted with ethyl-(2-hydroxy-et_hyl)-anﬁne in N,N-dimethylacetamide at room




et hyl am no- (E) - pr openyl ) - cycl ohexyl j - et hyl ) - met hyl - car bam ¢ aci d

4-chl oro-phenyl ester 10 as Iight yellow viscous oil, M 37%dMdog! CL) -
18. 11 Iwoanesweey to the nmethod described in exanple 12. pcT/EP02/13786
trans-{2-[4-(3-chloro-(E)-propenyl)- cy\(lz\#fhexyl j -ethyl)-nethyl-carbamc
aci d 4-chl oro-phenyl ester was reacted Wi{h pyrrolidine in

Tl eSO 534 BRIy iy SRR el
4- chl or o- phgivHexyaieeyl)-Nsmythyl-¢uriflosromeshybibenzehBsul A5middE:-2€3: ). as
(I:][ e??;ﬁtsl- Kg?lgﬁ%%élg%{ﬁ%%%a#%)_het erogenous m xture of 1.59 g (4.35 mmol)

cycl ohexyl net hyl ) -N-nmet hyl - 4-tri fl uoronet hyl - benzenesul f onam de (exanpl e
5.1), 5.0 .4 of dichloronethane , 37.2 g (174 mol ) of

(B) -1, 45di fif 0ocsth WeMethod Aelteibld Bf exafifle W WtaadiNUR Ny 48 oKigds-(BR! ution and
0.44 g (1.3 mmuol)) of tetrabutgl amrg&ium, hydroegg ul fate S stirred

vi gor ous| yPEAPeRHoRYq ehiesel gt Nrmethyl-d-4riducram ﬁ/}ﬂa- Zenegigiqpamids Wakei onj zed
wat er wer ereaetee ehrith L allfleme @3- k@i iFIN NUdithetigdacetabfide itadont telmplravarettoons  of

25 n- hexane. . The i.ned ani.c ,phase re th hed,, W ter ¢3
PR L R R A e T e L S R S
bi.car bonat $tdftharvimethyl-benrenesudfodaméteas tolodkds yisdousoml, M A5dEMEESI um sul f at e
and evapor ated under reduced pressure. The excess of the
(E)-l,épdi no- 2- butene was distilled off under reduced pressure (0.5

1

torr) . The residue _thus_ obtai ned was chronat ographed on_silicagel

with a 3: nenalogs tatherusthod fessribed o @RBPirc, HATSRoAaTH: Crshione-(B)-uent

L .3?|4V|bng 1-( ogebr(tﬁc lo%exﬂﬁ—eEHy‘tEﬁﬁ:rh‘éiﬂif}l'-tll-nri]ﬂuorlomethgl]benﬁneszztlfﬁnlamjldet was t
- br ono- - - Z-enyloxynet'hyl ) -cyc Xyl me -N-ne -4-tr|fluoronme

O i e A AN S AR T L e A v

| n anal ogyuim-ITHe- [4eBithetifddrinb (&) ipropngtyRlyelohékyl]-ethyl} - N-methyl-4-

trans- N (4- hydr ox t.hyl 35 . . . +

cycl ohé§<§/I Hmwgﬁf@ﬁfﬂeﬁl—f?ﬁawTjﬁﬁsrcghoé'leﬁsy‘fﬁfcﬁgﬁ?gﬁélghﬁso(%lﬁli Xe (exanpl e
5.1) was 12 June 2006 WD 03/053919 PCT/ EP02/ 13756 -87 reacted with

1, 4- di br oni&®ut ane i n di chl or omet hane and aqueous sodi um hydr oxi de
solution i : t iU Loy, ield
trans- N[igfk%ﬁféoen%g%‘iﬂgg&%t 1!;;/ -c%lﬁ_hegi}f%}tqﬁgjl f.ﬂﬁﬂ?.ﬂ'cﬁl%h?—(t}l y

- N- et hyl -WOPW}‘DI-QY@@G@{I}ry‘}thHefﬂMbﬂu‘%*FMP@éﬂ’é'k ereaesubiogamide wias \s: 500

(MHL,  1Br)readedlitB plpdridfiil il QY Nt Qindclie/ldretahiide #9861 fefipetatut Fildtrdfs-N-
trans- (4- hydr oxl%msphyg - L. .
20 methyl-N-{2-(4-(3-piperidin-1-yl-(E)-propenyl)-cyclohexyl] -ethyl}-4-trifluoromethyl-

benzenesulfonamide as colorless viscous oil, MS: 473 (MH™).

18.7
In analogy to the method described in example 12.1, trans-N-{2-{4-(3-chloro-(E)-
propenyl)-cyclohexyl]-ethyl}-N-methyl-4-triflucromethyl-benzenesulfonamide was

25 reacted with ethylamine in N,N-dimethylacetamide at room temperature to yield trans-N-
{2-[4-(3-ethylamino-(E)-propenyl)-cyclohexyl}-ethyl}-N-methyl-4-trifluoromethyl-
benzenesulfonamide as colorless viscous oil, MS: 433 (MH™).

18.8

In analogy to the method described in example 12.1, trans-{2- [4-(3-chloro-(E)-propenyl)-
30 cyclohexyl]-ethyl}-methyl-carbamic acid 4-chioro-phenyl ester was reacted with N-allyl-

methyl-amine in N,N-dimethylacetamide at room temperature to yield trans-(2-{4-[3-

(allyl-methyl-amino)-(E)-propenyl]-cyclohexyl}-ethyl}-methyl-carbamic acid 4-chloro-

phenyl ester as light yellow viscous oil, MS: 405 (MH", 1Cl).

| 189 |
35 Inanalogyto the method described in example 12.1,_tran$-{2—[4-(3-chloro_-(E)-prop_enyl)-




cycl ohexyl net hyl ) - met hyl - car bam ¢ aci d 4-chl oro- phenyl ester (exanple 5.3)
was reacted wth 1,4-di brono-butane in dichloronethane an e sodi um
hydr oxi de solution in the presence of tetrabutyl amoni um hydrogensul fate
to yield trans-[4-(4-bronmo | o

but oxynet hyl ) - cycl ohexy] met hyl ] - met hyl - carbam ¢ aci d 4-chl or o- phenyl ester
as colorless solid, MS: 446 (MHt, 1CI8-Br). Exanple 20 20.1 In anal ogy
to the nethad, descrihed in exanple 12.1, trans-N-[4-(4-brono-(E)-but-2 15
enyl oxynet %@P?ﬁ@gﬁgﬁ&%ﬂgﬁ?pﬁ% acid 4-chloro-phenyl ester[was geacted with (B)

- N- et hy| -dimethylaminsrio Nel tdjthethpnzentda s fanarimgeranas to yiedehad2vii(s pi peri di ne

I n N, N-di i C r o vield.trans- N t hyl - N-

4 anp prea?f"g‘?"%‘?g‘-‘“"g@z oy SRIBHBIRERA ety t Sulisie St AR,

trifl uor orféth3fNs @% SHhESLS othMS: 4 @ngéq)ow solid, MS: 503 (MHt). 20.2 20
In anal ogy to the nethod described in exanple 12.1,

trans- N[ 48(1Q- br ono- (E) - but - 2

enyl oxymnet = N net s4-trif onet hyl - benzenesul f onam
Ge vas T aardof s MRS N R et LR LR L popA:

t enper at urcEcehsxy} -t} -miesliyd cabamis eeig -chlord-phenglestey wasleaaedwith - | -

(E) - but - ZfWMhﬁXMﬂBLNBHiﬂle&YIQ&%ﬁHA REdNY iclrw‘ef%‘cure to yield trans-{2-{4-(3-

trifl - b | | PR st 180 (M), 25
203 1 Ay B R O L Blscnelbi-eat AP ecid &:chioko-phenyi cster |+
trans- M [ 4s light pellowois¢dds-oBuMS:379 (MH?, 1Cl).

enyl oxynet hyl ) - cycl ohexyl net hyl ] - N-net hyl -4-trifl uoronet hyl - benzenesul f onam
ide was ngacted with ethyl-(2-hydroxy-ethyl)-amne in

N, N- di net hyl acet am, de at .r.oo tenperature to yield .

trans- N-( BY ?nif-%@éfc’?fbf’-“f PHQW%-IEF%P}Q Beks Hél}&éEb‘*:(ﬁcﬂMOZO{B@'l@nm"Wy net hyl

| - f:%/dohexyﬁdmhe)ty!ﬂ_-e)hﬂu-mﬁlw&afhhnﬁf add uaﬂ@ﬂaseflsﬂwyl-emgr}e&&ufﬁmﬂam de az dl i ght
ZiaWSY“esi‘g*%’id‘Qj‘?g% R4 r%_t%}z{gcg%%'ri%é_a{ gf‘, PRBpedturt & fid§ uibe My 534! ' Ped TN
eny! ox{PetgArsolidine]-gh@lpropenyl)-cycaexyBt il darbaniit kcid st rphenlgkbestee nes ul f onam

‘i de was 3& yelactiaduybil, MMy (M 1ephy! - ami ne in N, N-di met hyl acet ani de at
roomtenperature to WO 03/053919 12 June 2006 PCT/EP02/13786 -88 yield

trans- N-{g fﬁétﬁﬁ%}d’gm@hyl -am no) - (E) - but - 2- enyl oxynet hyl ] - cydohexyl net hyl

}- N-nethyl~ romet hyl - benzenesul f onam de as |ight yell ow vi scous
oil, M 149819 (MH). 20.5

A heterogenous mixture of 1.59 g (435 mmol) of trans-N-(4-hydroxymethyl-
20  cyclohexylmethyl)-N-methyl-4-trifluoromethyl-benzenesulfonamide (example 5.1), 5.0 ml
of dichloromethane , 37.2 g (174 mmol) of (E)-1,4-dibromo-2-butene, 15.0 ml of 50%
wiw sodium hydroxide solution and 0.44 g (1.3 mmol) of tetrabutylammonium
hydrogensulfate was stirred vigorously at room temperature for 3 days. Afterwards, 30 ml
of deionized water were added and the reaction mixture was extracted with 3 portions of
25 n-hexane. The combined organic phases were then washed with water (3 times), 1 N
aqueous hydrochloric acid solution, saturated aqueous sodium bicarbonate solution, brine
and were finally dried over magnesium sulfate and evaporated under reduced pressure.
The excess of the (E)-1,4-dibromo-2-butene was distilled off under reduced pressure (0.5
- torr) at 100°C. The residue thus obtained was chromatographed on silicagel with a 3:1 v/v
30 mixture of dichloromethane and hexane as the eluent giving 1.51 g (69.6 %) of trans-N-[4-
(4-bromo-(E}-but-z-enyloxymcthyl)-cyclohexylmethyl]-N—methyl-4—triﬂuoromethyl—
benzenesulfonamide as pale yellow solid, MS: 515 (MNH,*, 1Br). '

19.2 ,
-In dnalogy to 'thel method described in example 19.1, trans-N-(4-hydroxymethyl-
35 cyclohexylmethyl)-N-methyl-4-trifluoromethyl-benzenesulfonamide (example 5.1) was




5 In analogy to the nmethod described in exanple 12.1,

trans-N-[ 4-(4-brono-(E)-but-2 12bJune2006

enyl ox t -cydohexyl net hyl ] -N-nmet hyl -4-trifl uoromnet rEpfiiegesul f onam

de was%e“?é%%’égvmth bi s- (2- hydroxy-ethyl)-anine in N, I\I—p&dJlrrre?ﬂyl acet ani de

~at roomtenperature to yield -87-

trans- N-(4-{4-[bis-(2-hydroxy-ethyl)-am no]-(E)-but-2-enyl ox'ymethhérl }-

cycl ohexy Feastedy WithNLnslitirpmosbutang i shichiasorigthape ad mayeeso sediiee D¥droridsht

yel | ow soldidtion 1R uh\@ﬁeé?&%egw&&rabaﬂﬁa@nmbmuanﬁ&cﬁﬂgermm@eo pRideEngBBp(bed in
- - rO -

exanple 12.1, trans- -Qut - 2- .

eny| oxynmePHP§- ) 0 f}HW‘?‘EYlf“}'FFqU(%?‘Bﬁ@tYhyI - benzenesul f onam
i de was beseheshifohimhidert bylbress s6lid, MINS00 (MHE] 1Br).acet ami de at room
tenperature to yield trans 15 : ,

N- et hyl - lﬁ% 4- (4- et hyl am no- ( E) - but - 2- enyl oxynet hyl ) - cycl ohexyl net hyl | - 4-
trifluoronethyl -benzenesul fonam de as |ight yellow solid, M. 449 (MH+).
20.7 | n Enaimajegyt dot e rmethod dessubedein iexampleniPd, 1trans-(4-hydroxymethyl-

trans- N-[4: 44 W Finefii-< ic acid 4- - .3) was reacted

enyl oxyrrefdsﬁi(#ﬁe?@%gﬁ] h@nfmtcﬁbﬁmcl\ﬁcrlr%#ﬁy - (z)l-Pth f?yflletsjtgrr .g%mgle E:)E’))enz nesyl f onam

i de was 2th3/:éa4,—@éuow0tbmlzun qupmatharie)andaguequs sadiven }‘filfoxlde solution in

{\L N-di WNEEQ%L [&Eﬁé@hdﬁ ﬁtrab@tﬂ?r?rﬁ@ﬁmﬁf d'fyﬂf@ehﬁd&'tegtﬂbyifldz trans-{4-(4-bromo-

rans- -{4- - hydr.oxy- - et hyl -.am.no].- s but -, 2-

~ enyl o%?ne‘?‘l‘fﬂ‘}’mgé’é‘*)tﬁi’élﬁ %Swﬁeﬁ%ﬂgwtﬁﬂt%wa% f‘%’flgf%%ﬂ’&@eﬁy]l estes A3 &8RSt onam
ide as | ofidi M RLOMMEDS) iCl, 1BYR: 493 (MH). 20.8 25 In analogy to the

nmet hod described in exanple 12.1, trans-N-[4-(4-brono-(E)-but-2

ienyl oxyneﬁ%l- BMCI ohexyl met hyl j - N-met hyl -4-trifl uoronet hyl - benzenesul f onam
I de .was g8 °with nmor pholine in N, N-di net hyl acetam de at room
tenperature to yield trans- N-nethyl-N

[ 4- (4- norghbl i n-4-yl - (E) - but - 2- enyl oxynet hyl ) - cycl ohexyl net hyl | - 4-

trifluor : ORABIBEE 85 ekdrflt 196, s 30)[1.04-byBinoSE)-Huhdat) . 30
20.9 In gﬁ%ﬁ%@gﬁ?tﬁ%ﬁﬂoﬁoﬁd Sﬁl’i btﬁd] I'n _Exangl & f‘%[ 1-(,d 5@1

transii- [envtmm«‘-’&w:mohs&ﬂmzthy -N-methyl-4-trifluoromethyl-benZenesulfonamide was

' gnyl OXY Meflehotkd wathdst &idihémi NN-)dilﬂeﬂi?FaEBtimeetaJ_t irboriaerapertatuet tb giekd rasuNF onani
e was react -tert.- 0 | v4 n

NN e n B et o O SRR AR et i

tri f uor asitlebtamethylcbazenesdforeripessatellow solid, M$1563 (MHdne 2006 WO

03/ 053919 PCT/ EP02/ 13786 89 trans- N nethyl-N-

[4- (4-pi pgrazin-1-yl-(E)-but-2-enyl oxynethyl)-cyclohexyl methyl] -4-

trifluoromnet hyl - benzenesul fonam de as |ight gel | ow sol i (? VS: 5&4 &M—H).
20.1020 In analogy to the method described in example 12.1, trans-N-[4-(4-bromo-(E}-but-2-

enyloxymethyl)-cyclohexylmethyl]-N-methyl-4-trifluoromethyl-benzenesulfonamide was
reacted with pyrrolidine in N,N-dimethylacetamide at room temperature to yield trans-N-
methyl-N-[4-(4-pyrrolidin-1-yl-(E)-but-2-enyloxymethyl)-cyclohexylmethyl]-4-
trifluoromethyl-benzenesulfonamide as light yellow solid, MS: 489 (MH").

25 203
In analogy to the method described in example 12.1, trans-N-[4-(4-bromo-(E)-but-2-

enyloxymethyl)-cyclohexylmethyl] -N-methyl-4-trifluoromethyl-benzenesulfonamide was
- reacted with ethyl-(2-hydroxy-ethyl)-amine in N,N-dimethylacetamide at room
temperature  to  yield  trans-N-(4-{4-[ethyl-(2-hydroxy-ethyl)-amino}-(E)-but-2-

30 enyloxymethyl}-cyclohexylmethyl)-N-methyl-4-trifluoromethyl-benzenesulfonamide ~ as
light yellow solid, MS: 507 (MH").

20.4
- In analogy to the method described in example 12.1, trans-N-[4-(4-bromo-(E)-but-2-
eny!oxymethyl)-cyclohexylmethyl]-N-methyl-4—trifluorom_ethyl-benzenesulfonamide was
35 reacted with N-allyl-methyl-amine in N,N-dimethylacetamide at room temperature to




In anal ogy to the nethod described in exanple 12.1, trans-N-[4-(4-brono-

but oxymet hyl ) - cycl ohexyl met hyl ] - N-nmet hyl - 4-trifl uororret hyl 1peneepgul f onam
de was WQ@EHeBHIW t h piperidine in N, N-d| met hyl acet am depCE/EPRAB3TS6

tenperature to yield trans-N- nethyl B
[ 4- (4-pi peridin-1-yl-butoxynethyl) - cyclo%exyl met hyl]-4-trifl uoronethyl -

benzenesu na . '

anal ogy tin%I21 'ﬁiaﬂ@hﬁg:; (thieg%'“ }?\gngﬁa)lngq) M?ZZ %%ﬁ?rans ﬁ@%ﬁ&ij’ﬁe’“ r’f@'}}

but oxynet &y S’(?i/m RoTomsthxh fopamide @fllahérmﬂetvhyiscmmlén&ﬁ,nﬁ@nam d
e was re@diEd with (2- hydroxy ethyl) met hyl -am ne in N, N-di net hyl acet anmi de
at room tenperature to yield

trans- N-( -%4- [ (2- hydr oxy-et hyl) - met hyl - am no] - but oxymnet hyl } - '
cydohexyl et hyl ) - N-net hyl -4-trifl uoronet hyl - benzenesul f onam de as col orl ess
solid,5s 1l k&log‘ygt'p (heHmethodOdeb2ribddn irnmedmply 1201, tthnsht [Rod- Sleaw-(H)asiin

| .
gﬁ? gf() y (raret ﬁv’h cy Qf@hgﬁﬁé‘t Iﬁgt{b?nl%?“mftﬁy F4-grifyqremetig r?ﬁ%%ﬂes‘ﬂg)ﬂ?@ﬁ%es H¥onani
de was reaeedWithibin(Z Ydrgx)f @ﬁhbﬂé armnN;rl\NcNfcbmhﬂiyﬁn:eUamrdda rabortemiperature

t t t | d \ .

nggﬁslranFéel g éwe agiaféslagﬁ 4— ijt(zil dro P}YDC B%oéx&?]) g ﬂyloﬂfnﬁ y|l}l]OFOTTE
thyl - be reiobent %‘@%&ﬂ;ﬂemﬂmr@mﬂwl menmlfopm@e aszlcghwellqm selithl ogy

t o theo maBosh3deegT) bed in exanple 12.1, trans-N-[4-(4-brono-

but oxynet hyl ) - cycl ohexyl net hyl ] - N- net hyI 4-trifluoronethyl - benzenesul f onam
de was ﬁ% r6eacted with N-allyl-nmethyl-amne in N, Ndinethylacetam de at
roomte gfatureto yield

Jtrans- N-{Ia- e{mlc(galtby%enaethydi -desdribeyl - inutxampletidy| kraay-N-phgxbromb{E) bubl2oet hyl

T o %ﬁ) HEPREIER PRIl A0 byl (ol o

trans- N- [rqaqegl_ngt metipdemine in N,N-dimethylacetamide at room temperature to yield trans-

DUt OXgTE NN e R AR Aol by 05 g{{s};@%fnﬁgaenesu' f onani

-de was ct ed 2- hydroxy- et e’‘'1rn t'hyl acet am de .
f oom txpé p};\éﬂyﬁ Ebe{q;nyquéé)gamy de as héht yeﬂow solid, MS: 449 (MH" Y

trans N (4- {4 [ et hyl - (2- hydr oxy- et hyl ) -am no] - but oxynet hyI}

cycl ohexgbset hyl ) - N-net hyl - 4-tri fl uor omet hyl - benzenesul f onam de as

col o] 5% $8htefl o YBe mitRod ¥Ethibed D ORARBE 11, B2 P e L ARG (B)-but-2-
enyloxymethyl)-cyclohexylmethyl])-N-methyl-4-trifluoromethyl-benzenesulfonamide was
20 reacted with (2-hydroxy-ethyl)-methyl-amine in N,N-dimethylacetamide at room
temperature to  yield trans-N-(4-{4-[(2-hydroxy-ethyl)-methyl-amino]-(E)-but-2-
enyloxymethyl}-cyclohexylmethyl)-N-methyl-4-trifluoromethyl-benzenesulfonamide  as

light yellow solid, MS: 493 (MH").

20.8

25 In analogy to the method described in example 12.1, trans-N-[4-(4-bromo-{E)-but-2-
enyloxymethyl)-cyclohexylmethyl]-N-methyl-4-trifluoromethyl-benzenesulfonamide was
reacted with morpholine in N,N-dimethylacetamide at room temperature to yield trans-
N-methyl-N-[4-(4-morpholin-4-yl-(E)-but-2-enyloxymethyl)-cyclohexylmethyl]-4-
trifluoromethyl-benzenesulfonamide as light yellow solid, MS: 505 (MH™).

30 209
In analogy to the method described in example 12.1, trans-N-[4-(4-bromo-(E)-but-2-
enyloxymethyi)-cyclohexylrnethyl]-N-méthyl-4-triﬂuoromethyl-benzenesulfonamide was
- reacted with 1-tert-butoxycarbonyl piperazine in N,N-dimethylacetamide at room
temperature followed by treatment with trifluoroacetic acid at room temperature to yield




In anal ogy to the nmethod described in exanple 12.1, trans-N-[4-(4-brono-
but oxynet hyl ) - cycl ohexyl met hyl ] - N-net hyl -4-tri fl uoronet hyl 1panzermpul f onam

de was W@aHsgshow th dinethyl-amine in N N-di net hyl acet agggEpedfiz80M
- tenperature to yield 5
“trans- N-[ 4- (4-di met hyI am no but oxymet hyl8f-cycl ohexyl met hyl ] - N- et hy! - 4-

trifluoronethyl f onam de I or, rl es soI I.d 46 20. 16
In anal ogyrans- H‘Ee‘%rﬂ SRIPSTAHB - %n(Eg ey eﬂ}y})aql\}/rglo}ag)fyirn%W%

but oxynet hyiflhofyadthilchenz emdstifdnamidemilight yellowrsold, MS: (Bmt(MH*)be nzenesul f onam
de was i0 reacted wth bis-(2-hydroxy-ethyl)-amne in N, N-di nethyl acetam de

room t?spl rature to yield
trans N ( [ bi s-(2-hydroxy-ethyl)-am noj] - but oxynmet hyl }-cycl ohexyl nmet hyl )
- N-met hyIIn4-am|ajogyucloomh¢ hydethodn zdesgibetl f amackaeple ddller krassNsH-{4tbraws- 525

(MH) . OZF%Z%}’E[&%? fgc%(}let)cﬂrﬁeﬁﬁdﬁﬁt-&gﬂjxypg %ﬁﬂﬁ&%ﬂw’ﬂﬂl %)éﬂigﬁlzﬁilf%aaﬂllde was

trans-

but oxymet hyac)edcwh irstigdinginyiN-dimethylpsptanmide gt ¥qog tesprarsire wordd feasiN-onani
ﬁle ngls me[ T acet 41@ lﬁéﬂ@mhﬂﬁt&a@uﬁs&ﬁ&uﬁ; eydlélﬁhcylgfegem -B-trifluoromethyl-
trans- N-{ & ¥{' sa%;ﬁﬂlﬁw g@i&g éﬁét(wl{)yl ) -

but oxymet hyl ] - cycl ohexyl met hyl } - N-met hyl - 4-tri fl uoronet hyl - benzenesul f onam
- de as cobgnliess solid, Ms: 521 (MH). 20 20.18 In analogy to the nethod

d bed 12.1 4+b th
Cyol onty o eREPEY mid o cmpafls dedcrbid o 2En Biapg AT hapeN- (£ brome-
o with pyr butomm(ﬂh)ﬂhq?dldhedylmﬂwFHﬂBethﬂrﬁm&lorEQ@Hy ezencwlfonamidgi avas
~.trans- met b - lacetamide at room
i di af | vﬁxﬁ} (2- lrlf%dro ethgl) ap tfl;x ine in ,N-di ethyace m
2 Chior o- piraperbiuestior Yiekd &a@(@ﬁm&ﬁm@?mﬁ@mﬁﬁim@%@ﬁ ospprmetl-

20.19 Inc?em{ deloyl§-Ae et yAc iR s P - UeRza@edIAmide las colorless solid,
transoi bro Q@%‘Pﬁ oxyrret hyl ) - cycl ohexyl nmet hyl ] - net hyl - carbam ¢ acid
4- chl o¥%o- ( T was reacted with piperidine in N, N-dinethylacetam de
at 50C for 2 hours to yield trans-nethyl-[4-(4 30
pi peri di n20.13! - but oxymet hyl ) - cydohexyl net hyl ] - carbam ¢ aci d 4-chl or o- phenyl

oo 5 MRS B0 et A Tl 123, e LA he

“cycl ohexybumxymbqlwlimyhlplhendmbémﬂd“mtbl}’l -tr wompﬁerhbenzggcsellfomﬂeeawed
with (2 Spe bl ptdlidioie U fifcotdinille bt AoBPteRileS@HaR i HanSRE f or
3 hours to yiel

20 methyl-N-[4-(4-pyrrolidin-1-yl-butoxymethyl)-cyclohexylmethyl]-4-trifluoromethyl-

benzenesulfonamide as yellow solid, MS: 491 (MH").

20.13

In analogy to the method described in example 12.1, trans-N-[4-(4-bromo-

butoxymethyl)-cyclohexylmethyl]-N-methyl-4-triflucromethyl-benzenesulfonamide  was
25 reacted with N-allyl-methyl-amine in N,N-dimethylacetamide at room temperature to

yield trans-N-{4-[4-(allyl-methyl-amino)-butoxymethyl]-cyclohexylmethyl}-N-methyl-4-

t_riﬂuoromethyl-benzenesulfonamide as yellow solid, MS: 491 (MH").

20.14

In analogy to the method described in example 12.1, trans-N-{4-(4-bromo-
30  butoxymethyl)-cyclohexylmethyl] -N-methyl-4-trifluoromethyl-benzenesulfonamide  was

reacted with ethyl-(2-hydroxy-ethyl)-amine in N,N-dimethylacetamide at room

temperature to yield tians—N—(4-{4-[ethyl-(Z-hydroxy-ethyl)—amino] ~butoxymethyl}-

: cyclohexylmethyi)-N—methyl—4-tn‘ﬂuoromethyl-benzenesulfonanﬁde as colorless solid,

MS: 509 (MH™).




trans-(4-{4-[
(2- hydroxy-et hyl)-net hyl -am no] - but oxynet hyl | - cycl ohexyl nethye s&ighy! -
car bam waaed/a3giachl or o- phenyl ester as col orl ess vi scouseckpo2Brs6441 (VHL,
1Cl). 20.21 1In analogy to the nethod dgscribed in exanple 12.1, trans- f4-
('4- br ono- but oxyrret hyl) 5 cycl ohexyl net ﬁgﬁl'- met hyl - carbanic acid
4- chl or o- ﬁ@@lg ester was reacted with bis-(2- hydroxy-ethyl)-amne in
N; N- di et cetam de at 50C for 3 hours to yield trans-(4-{4-
[ bi s- (2- hyidr eralogy hyd ) therri methot utdescyiived hym | examoplehd2yll, metahy-N-{4vét-hyemoar bam

5 35 1o AN Y S Bl )

t rans- [ 4- gepctsdowish myﬂ%@mw mtarryﬂt} aﬁgpwyﬂ temperintec toa Fickl
4- chl ors- mﬁm«i @%4-@%3@1&@@&5&%%&& 1)ClyeR thleth -4-

N, N- di met hy at 50 for é??ég %

di et hyl aft IB{]F%E’&WFS) ?“ﬁ??‘? Ham c acid

4- chl oro- phenyl ester as Ilght yeIIow Vi scous 0|I I\/B 411 (MHt, 1d). 15
20.23 I n @opakogy to the nmethod described in exanple 12.1,
trans-[ 4- 4

b -b I h ILd
_4-chl oro- g%st qt' s rptﬁ}gg%e C%f‘k’ ﬁ ?xeat&g/] } OXéagf-ﬁf*Fflmaﬁ‘O%ébl n
N, N- di et bytoameﬁzﬂ)dqrcbheﬁmﬁemmﬂ Is-rtmhurlsel-mﬂqqremctthyi hagzepidsulfonamide  was
t hyl
vut oyl 19 WAL %Puﬁ?ﬁ%nw"- v atimeeserde o R
ester as t,cblm @@QSwN Yd@mcgwl)( amino] timtpxyrethplincuelolaxy blwe 21

C2L 1 A selpkitn4akinkdrdifetByl (b3 z dnfsilfiRhini@das E&Bﬂ%ssmeh&mssszbf(mm aci d
~4-[2-(tert- butoxycarbonyl -nethyl-am no)-ethyll-cycl ohexyl met hyl ester

(exanmple 13.1) and 4.51 g 25 (92 mmmol ) of sodiumcyanide in 100 m of
di methylf%‘”%m de was stirred for 6 hours at 110C. The reaction m xture
was then Irmkemlegy ito ethbemehet Wdesatibed ol  éxaifgsle W1RA, werary-N-[4Hebricher

lp?)é g; ul\rl‘ivgs ra%cxe}%ﬁtéyﬁ ﬂ%&ﬂgf}fﬁ&ﬁ}d@%n{e&}yﬁ 4C81[}fu%%rrnaﬁ1?!fi bEAGLIEAUGRE  was

[ 2- (4- clyaraactedl hwhﬂlcjﬂbﬁd)vﬁkoxymeﬂwl4pwmhdapb dar b dinwthiylacetapyide batt yrbO@st er
0 , use h i

50,4 m (popebeley ) " oG YRR U0 R NI IOt R B f?“*‘g"hw?‘a%”‘f“o‘ﬁ‘ﬁﬁe wer e

dr opped buteermethyl rayelg Q?Yhnﬁh '| aetidid-wif @Fomm gslfongmiden 2t

“monutes, {dodesslid ngsgf (Mi0).14 g (36.17 mml) of crude trans-
[ 2- (4- cyanonet hyl - cycl ohexyl ) -ethyl]-nethyl - carbamc acid tert-butyl ester

in 90 rri of met hyl enechl ori de. The reaction mxture was 35 stirred for 4
hours 28t 20/8C to -78C. To this reaction mixture was then careful ly added 40
12 June ZR0malogy to the method described in example 12.1, trans-[4-(4-bromo-butoxymethyl)-

cyclohexylmethyl]-methyl-carbamic acid 4-chloro-phenyl ester was reacted with

pyrrolidine in N,N-dimethylacetamide at 50°C for 2 hours to yield trans-methyl-[4-(4-

pyrrolidin-1-yl-butoxymethyl)-cyclohexylmethyl}-carbamic acid 4-chloro-phenyl ester as
25 colorless viscous oil, MS: 437 (MH", 1Cl).

20.19
In analogy to the method described in example 12.1, trans-[4-(4-bromo-butoxymethyl)-
cyclohexylmethyl]-methyl-carbamic acid 4-chloro-phenyl ester was reacted with
_ 'piperidine in N,N-dimethylacetamide at 50°C for 2 hours to yield trans-methyl-[4-(4-
30 piperidin-1-yl-butoxymethyl)-cyclohexylmethyl]-carbamic acid 4-chloro-phenyl ester as
colorless viscous oil, MS: 451 (MH", 1Cl).

20.20

In analogy to the method described in example 12.1, trans-(4-(4-bromo-butoxymethyl)-

cyclohexylmethyl]-methyl-carbamic acid 4-chloro-phenyl ester was reacted with (2-
35 hydroxy-ethyl)-methyl-amine in N,N-dimethylacetamide at 50°C for 3 hours to yield




WO 03/ 053919 PCT/ EPO2/ 13786 -92 ml of 4N HCl (in water), within 10 m nutes
at -78C. The tenperature was slowy raised to roomtenperasyps ofet ef
stirring for 10 mnutes at roomtenperature, the reaction mxture was
partitioned between ether, IN HO and water. The et her-phase was dried over
sodi um sul fate and concentrated under reduced pressure giving 10.14 g of
crude trans 5 nethyl- {2-[4-(2-o0xo- et'rﬁll) cycl ohexyl] ethyl }-carbamc acid

tert-butyl t | orl I h was t hqut further
purifi ca%/l o%ﬁ (g {4?&@ }gg "?ﬁﬁ@f"ﬁhﬂra}mm] ”rt?WﬂWETcﬁm’lPﬁxﬂHﬂe Hrmdlylvwer e
added wi t hfarbantc spiddrchderotphenyl ester ascolorlesoiscbuboily MSlMlE{MHﬁmCI)) crude
trans-net hyl - {2-[ 4- (2- oxo-ethyl)-cydohexyl]-ethyl} 10 carbam c acid

tert- butylzmter in 40 m of tetrahydrofuran After stirring for 3 hours at
roomte ewas ed carefully into the_reaction

m xt urerrp "an P@}at@t 5ﬁ’ef‘h°§ltq% 9\%@’ %"t"P’P 2‘5 fHF“SaHO@Hﬁzde’“FﬁWF’& Dat room
t enper aﬁurfafdahﬂxylmémll mhylmnbemaﬂdxbﬁ%bm fl&dhg?r ester Maki(;‘éac&acbnmbgr(z- After

?;éhggdog %{Sﬁ%ﬁ Ehﬁfz H’Eﬁéﬁ I\?Ne(jxm%gxf}i !‘zy’(g FO(S;} 0}_1%9 8%\71% t%nlsqtl {f&l nder

ethyl)-cyd %M‘Px)@fthlj‘?}lmﬁﬂ fWFﬂW@pﬂbﬂhﬂcwm)dmtbﬂﬂ ~nigthtylcarbamnier il

obt ai ned, 4athilarb-phery] estd @ckcoldrlebOicohs bitt DB! 47AYKIE £@Ji on. 21.4 In analogy to

t he procedures described in exanples 11.13, 11. 14 and 11.15,

trans-{2-[,§762- hydroxy-ethyl)-cycl ohexyl]-ethyl}-methyl-carbamc acid

tert-butyl ester was reacted with 20 net hanesul fonyl chloride to give

trans- At haealeayte thecmetbpd) descriied in-ckamaple 12.1, trans-[4- (4 -bromo-butoxymethyl)-

but oxycar b{ﬂﬂt)ﬂe Ethyl] - n&)rbﬁﬁlhylahdc q I st

subsequen x)lrlﬂéat?%l] %y@ ydr o e)r? Jg’ﬁ#ﬁ?}{%ﬁf |g§d§n?%a8te§,|ne

trans- met RARERAATIAS iR “'flt}"{y Cetamidgeat (3G rfPh 3- E‘?‘H§/It9 W‘élttﬂﬂwﬂ et hyl

ester HC dlmﬂﬂwlmn@bhmxhaahylh-oidcdl,exyﬂmahﬂfrﬁmhybEarbzhﬂc atifdasIlSthﬁ)tﬁhﬁ AAsul f oni c

acid 2- [4&&&%%2@@{;\&& toli]KI]L/IE 'ﬁégh?'teﬂ ]-ethyl ester HO salt 25 with
0

4- chl or o- benzene ulphon ri en {i el ded trans-nmet hanesul fonic acid

2-(4- &2 %é;? chl or o- benzenesul f onyl ) - met hyl - ami no] - et hyl } - cydohexyl ) - et hyl
ester rless oil, Ms: 438 (MH, 1Cl). 21.5 1In analogytothe

p;ocedﬁr lebl aredogy itd et mﬂhmmml&diﬂeizﬁn plé lzinstralﬁ@gmsﬁiﬂcf -Bitogyrad d2 [ 4h30
met e Wi t

El chl or g-?ﬁ‘en?/vﬁﬁ%%?g%g 8‘ mﬁi nglh e Pg L ester Wéﬁéegﬁm?yﬁ'f‘(‘?ﬁ’i

2- (4-{ 2- [ prresyredd) qsweﬁskwhdml}om)cetamtehyw@rfmbpem toyyigld erpos- (mh!xyl ) - et hyl
ester as Rayb(d-Rysoldhyl)Mhind[ButoMhethylfcpton&y BERM- AR IR T4

20 4-chloro-phenyl ester as colorless viscous oil, MS: 455 (MH", 1Cl).

Preparation Example 21

21.1

A solution of 12.64 g (36.17 mmol) of trans-methanesulfonic acid 4-[2-(tert-

butoxycarbonyl-methyl-amino)-ethyl]-cyclohexylmethyl ester (example 13.1) and 4.51 g

25 (92 mmol) of sodium cyanide in 100 ml of dimethylformamide was stirred for 6 hours at

110°C. The reaction mixture was then taken up in ether and washed four times with water.

The ether layer was dried over sodium sulfate and concentrated under reduced pressure,

- giving 10.14 g of crude trans-[2-(4-cyanomethyl-cyclohexyl)-ethyl}-methyl-carbamic acid
tert-butyl ester as a colorless oil, which was used without further purification.

30 21.2
90.4 ml (108.5 mmol) of diisobutylaluminium hydride (1.2M in toluene) were dropped
under stirring and dry-ice-cooling at —70°C to -78°C, within 20 minutes, to a solution of
10.14 g (36.17 mmol) of crude trans-(2-(4-cyanomethyl-cyclohexyl)-ethyl]-methyl-
carbamic acid tert-butyl ester in 90 ml of methylenechloride. The reaction mixture was
35 stirred for 4 hours at ~70°C to ~78°C. To this reaction mixture was then'caréﬂ.l]ly added 40




- -93 12 June 2006 PCT/EP02/13786 In analogy to the nethod described in
~exanple 12.1, nethanesul fonic acid esters were reacted w 4h gac8np@ary or
pri mar ywaydanagodon N, N-di met hyl acetami de to yield terti arpekpazgsgendary
amine products as listed in the follow ng table:

Exanpl ePr oduct MSMet hanesul foni c aci dAni fre” MHesters

[2)|2p:eL:'; Ir Slnf] my? ofL,EM é—{q{;ﬁ}rg w%t%z) %utlwﬁgs?ag n?%;l fl"ﬂfr:] Ite%% gtrulréj Jffzri]seslowly raised to
cycl ohﬁxykdorﬂtt&ylb}mnﬁ'e.bmﬁfﬁ thﬁmig)-fo]ﬁdo dnfhumésl ar pogrneryiperature, the reaction
est er phengxycar no
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12 June 2006 teﬁ@EtﬁmZ/lQBﬂ]Sﬁ rine was dropped carefully mto the reaction mixture. The
reaction mixture was stirred for another 20 minutes at room temperature and then
partitioned between ether, IN HCl and water. After drying of the ether phase over sodium
sulfate and concentration under reduced pressure, 4.26 g of trans-{2-[4-(2-hydroxy-
15 ethyl)-cyclohexyl]-ethyl}-methyl-carbamic acid tert-butyl ester was obtained, which was
used without further purification.

214
In analogy to the procedures described in examples 11.13, 11.14 and 11.15, trans-{2-{4-(2-

hydroxy-ethyl)-cyclohexyl]-ethyl}-methyl-carbamic acid tert-butyl ester was reacted with
20 methanesulfonyl chloride to give trans-methanesulfonic acid 2-{4-[2-(tert-
_ butoxycarbonyl-methyl-amino)-ethyl}-cyclohexyl}-ethyl ester, which was subsequently
treated with 4N hydrogen chloride in dioxan to yield trans-methanesulfonic acid 2-[4-(2-
methylamino-ethyl)-cyclohexyl]-ethyl ester HCl salt as colorless solid; treatment of the
trans-methanesulfonic acid 2-[4-(2-methylamino-ethyl)-cyclohexyl]-ethyl ester HCl salt
25  with 4-chloro-benzene sulphonyl chloride then yielded trans-methanesulfonic acid 2-(4-
{2-[(4-chloro-benzenesulfonyl)-methyl-amino]-ethyl}-cyclohexyl)-ethyl ester as colorless

oil, MS: 438 (MH", 1Cl). -

21.5
In analogy to the procedures described in example 11.15, trans-methanesulfonic acid 2-{4--

30 (2-methylamino-ethyl)-cyciohexyl]-ethyl ester HCl salt was treated with 4-chloro-phenyl-
*chloroformate to yield trans-methanesulfonic acid 2-(4-{2-{(4-chloro-phenoxycarbonyl)-
methyl-amino]-ethyl}-cyclohexyl)-ethyl ester as colorless oil, MS: 418 (MH", 1Cl).
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[ (tert-butoxycarbonyl - nethyl -am no)-methyl]-cycl ohexyl }-prop-2-ynyl ester
in 160 nl  nethylenechloride was treated at OC with 78 m @5 j,ne 2006
~trifluoroacetic acid (for 30 mnutes). 5 After 15 mnutes at this
tenperature, the reaction was evaporated, redissolved in toluene and
evaprated (4x) to give 23.12 g of crude trans-nethanesul fonic acid 3-(4-
met hyl ani nonet hyl - cycl ohexyl ) - prop- 2-y8yl ester trifluoro-acetate as dark
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nmet hyl cyc[z(ﬁhexyl rop-2-ynyl ester as dark brown oil, Ms: 448 (M+)). 30
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20 extracted with water/ether (3x). The organic phases were washed with aqueous 10% NaCl,
dried over sodium sulfate and evaporated. Purification by flash-chromatography on silica
gel (hexane/EtOAc 9:1 to 2:1) yielded 12.1 g (54 %) of trans-[4-(3-hydroxy-prop-1-ynyl)-
cyclohexylmethyl]-methyl-carbamic acid tert-butyl ester as orange viscous oil, MS: 282
(MH).

25 233

A solution of 8.16 g (29 mmol) of trans-[4-(3-hydroxy-prop- 1-ynyl)-cyclohexylmethyl}-
methyl-carbamic acid tert-butyl ester in 230 ml methylenechloride was treated at 0°C with
2.48 ml (31.9 mmol) of methanesulfonylchloride and 5.05 ml (43.5 mmol) of 2,6-lutidine.
The reaction mixture was stirred over night to room temperature. The reaction was cooled
30 (0°C) and treated again with 0.68 ml (8.7 mmol) of methanesulfonylchloride and 1.68 ml
(14.5 mmol) of 2,6-lutidine and stirred for 24 hours. Water (35 ml) was added and the
reaction was stirred for 5 minutes. After extraction with aqueous saturated NaHCQs/ether
(3x), the organic phases were washed with aqueous 10% NaCl, dried over sodium sulfate
and evaporated to yield 12.5 g of crude trans-methanesulfonic acid 3-{4-[(tert-
3 butoxycarbonyl-methyl-amino)-methyl]- cyclohexyl}»prop—z ynyl ester as brown oil, MS:

360 (MH+)
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equivalents) of Huenig’s base. The reaction was stirred 45 hours at room temperature and
15 extracted with aqueous 10% KHSO,/ether (3x). The organic phases were washed with
aqueous 10% NaCl and dried over sodium sulfate to yield 5.3 g of crude trans-
methanesulfonic  acid  3-(4-{[(4-chloro-phenoxycarbonyl)-methyl-amino}-methyl}-
cyclohexyl)-prop-2-ynyl ester as dark brown oil, MS: 414 (MH", 1Cl).

23.6 ,
20 In analogy to example 23.5, trans-methanesulfonic acid 3-(4-methylaminomethyl-

" cyclohexyl)-prop-2-ynyl ester triflucro-acetate and 4-trifluoromethylbenzenesulfonyl
chloride gave  trans-methanesulfonic  acid  3-{4-{[methyl-(4-trifluoromethyl-
benzenesulfonyl)-amino]-methyl}-cyclohexyl)-prop-2-ynyl ester as dark brown oil, MS:

R 468 (MH™).

25 23.7
In analogy to example 23.5, trans-methanesulfonic acid 3-(4-methylaminomethyl-

cyclohexyl)-prop-2-ynyl ester trifluoro-acetate and 4-trifluorophenylchloroformate gave
trans-methanesulfonic acid 3-(4-{[methyl-(4-trifluoromethyl-phenoxycarbonyl)-amino]-
methyl}-cyclohexyl)-prop-2-ynyl ester as dark brown oil, MS: 448 (MH").

30 Example 24

24.1
A solution of 222 mg (corresponds to 0.40 mmol) of crude trans-methanesulfonic acid 3-

(4-{[(4-chloro-phenoxycarbonyl)-methyl-amino]-methyl}-cyclohexyl)-prop-2-ynyl  ester
in 4 ml of methanol was cooled to 0°C, treated with 0.34 ml (4 mmol) of piperidine and
35 stirred over night at room temperature. The solvent was evaporated and the residue
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on silicajBamplé {Produdl5: 5 viv i xtur«Msf mbﬂihﬁ&aifameaaaﬂdMﬁhhanol as |t he
eluent giying 103 ng (55% of pure tr EI’“{
" [4-(3-im gazol -1 {yl -propyl)-cycl ohexy }? ﬁﬁefs nmet hyl - car bm ¢ aci d
4- chl or o- phefy—ester—as—eetortess—w-seous—ot—No—404—(vH—3525-——2 I n
anal ogy t24t?he piltoosddrid-[Edgt«(2bed i n{48Xanitaass Methandsuliwmc Eﬁlyh-dﬁésdtobcwi c
acid 4-{2¢
[nethyl - (B-trifl IBVd“’rg ﬁl) B’é’r‘m‘%%] %“’Lﬁ T -] 14 }/I ehhamioe etlhyl
ester (exanple thi m' ,e_mn@rcarhow rret hyl f or mam}de
"«E't” theNPESS(GZC_e Qf:eth Oﬁrﬁﬂqllhﬁﬁﬁ'%je to Y'he| ‘i‘nethlammo] dhvl - 20
rans i m dazol - me - cyc| ohexy yl -
4-trifluofomet hy & ﬂ@éﬂ‘i@ﬁ@éﬁﬂ%nam de hs cofRfth éé&‘b‘%}!ﬁ'ﬂg‘a oil, M5 430
(MH#+). 25 3 In pnalogy to the procedure dpsep-2begl dsterexanple 25.1,
trans-netjhanesul fonic acid 4- {
[ met hyl - ( |f| or o esul yI) - am - eyl iheyclohexyl ngt hyl
ester (eégﬁp W&’é}iqéggw th 4?'2\ d&?BW%“ﬁ?N?%P%& _W%r mam de in
t he presegnce of %pesxdm apldpyop-leenylle yi el dlacid 3-(4-{{methyl-(4-
trans-N-(j4-i m dag. “@# [ly- cycl ohlexyl nt 2t hyl -14-
trifluordgnethyl - érllcﬁeer’l‘zsu ﬁxam de achoI q%‘essr sol1'd, Ms:j 416 (MH).
' tnﬂuoromethy - benzenesulfonyl)-
benzenesulfonamide amino]-methyl}-
cyclohexyl)-prop-2-
ynyl ester
244 trans-N-(4-{3-[Ethyl-(2- 461  |trans-Methanesulfonic|Ethyl-(2-hydroxy-
hydroxy-ethyl)-amino]-prop- acid 3-(4-{{methyl-(4- |ethyl)-amine
1-ynyl}-cyclohexylmethyl)-N- trifluoromethyl-
methyl-4-trifluoromethyl- benzenesulfonyl)-
benzenesulfonamide amino)-methyl}-
cyclohexyl)-prop-2-
ynyl ester
24.5 trans-Methyl-[4-(3- 437  |trans-Methanesulfonic{Piperidine
piperidin-1-yl-prop-1-ynyl)- acid 3-(4-{[methyl-(4-
cyclohexylmethyl]-carbamic trifluoromethyl-
acid 4-trifluoromethyl-phenyl phenoxycarbonyl)-
ester amino}-methyl}-
"~ |cyclohexyl)-prop-2-
ynyl ester




.'yellowish-

12 June 2006 WD 03/053919 PCT/EP02/13756 -100 25.4 1In analogy to the
procedure described in exanple 25.1, trans-N-[4-(3-chloro-{Efe2006
propenylweoyoi®pexyl net hyl ] - N-nmet hyl -4-trifl uor omet hyl - bporgeesishdsonam de
(E Z=9:1) (exanple 17.6) was reacted vvi§h i m dazole in

N, N-di met hyl formami de in the presence of % sodi um hydride to yield

trans N[ Heazot—t-yl - (E O-—propenyl}—eyet-ahexylaet-h)

‘N- et hyl - ransvps- I{W-[Ethﬁln(zaenesul fenaniteens(Methafesh)foatk|Bthylt (QviiydFoxyo| i d,
. . = ¢ ~ I

lvrsang?'rzre t ﬁ ro:qg gléxnﬁlza%?% i—%r& 1€ pro ﬁ%%—?4—?Fnslgth§lpﬁg elthyl)e-argiml e .1

{ [ met hyl - wnwlrhwdyhamybnﬂhﬂésul f ony|tifluptomudthytet hyl } - cycl ohexyl )| et h

yl ester ted Wwth ) IO

N, N- di et %‘gi.?%lrbt Zc :{C‘rﬂei‘gence of ﬁ?%@ﬁme t b yield

trans- N[ Hhugromethyl-pheny] §stery | ohejam net hyl -

4-trifluofonet hylf- benzenesul fonam de as ye cgg%édgq) - M5 430 (MH).

25.6 15 gy to the procedure ¢escr i N exarrp e D5, 1,

trans- N-[ yno- (E) - but - 2 enyl oxyfret hy/# ohexyl met hyl ]

- N- net hyl —f-enam-de—ee*an@-e—LQA.-)—was—r—eadt ed

“with imdazole in N, N-dinethylformam de in the presence of sodium hydride
to yield trans-N-[4-(4-imdazol -1-yl-(E)-but-2-enyl oxynet hyl) -
cycl oheXyIl&g‘Lnr%Hg N-net hyl - 4-trifl uoronet hyl - benzenesul f onam de as
SO 20 MS: 486 (M#H). Exanple 26 26.1 A solution of 77 ng
(0.17 mol ) trans-N-net hyl - N-[ 4- (4-net hyl am no- (E) - but - 2-
enyl oxymetZll ) - cycl ohexyl met hyl | -4-trifluoronet hyl - benzenesul f onani de
E ex frrplofef gr% abiclkooled 94ttion 692@04111 g n?ﬁmlgxfam%&hznaﬁrf&mk 2803 (L gL g
N- et hyl% dlcpl%wgswqmrggnﬁ?rnﬁthﬂ aﬂlngf RFhYHTWE‘gL?FY?)oPW;}%éﬂMa’%PIFHé@ for
2 hours atn8Q@s m-@'l(ﬁ sfse:aﬁidlpdsf ifAidiAolecinVRS mil € N NQHhﬁdlylfo@m&ﬁ@dm Wﬁﬁﬂd&@hﬂr e,

The. conbi ida S0eres st BEastfof todlenBiHaP i i o). T et eBocmidins s Big
sul f at e 36tmed fer dpbowats exd mdertempd-amd pfters quem:lu@mﬂ:eannhmmmr chidndms

chr omat 09LARNEe B redidoh Al Whd farfiBRePhdobb Waedd kel he combined

di chl or ond ane, anol aqueous “anmoni a as
gi Vi ngloS5 ethgr phpesavenerveashed\withtbiripe, qlm(dzto‘{ennfasecwms@tfa teeanidyqvaporated under
pyri m di nydiuttd 8@33&39]The res:due formed was chromatogra hed on silica gel with a 95:5 v/v
-(E) - but - 2- enyl f(tﬂel ¥ Xc ohex n&tkg/ )-4-trifluor ?’u}
mixture of éthylacetate methanol as uent gmng 103 mg ?55% of pure trans-{2-
[4-(3-imidazol-1-yl-propyl)-cyclohexyl]-ethyl}-methyl-carbamic acid 4-chloro-phenyl

ester as colorless viscous oil, MS: 404 (MH™).

15 25.2
In analogy to the procedure described in example 25.1, trans-methanesutfonic acid 4-{2-
[methyl-(4-triflucromethyl-benzenesulfonyl)-amino)-ethyl}-cyclohexylmethyl ester

(example 13.2) was reacted with imidazole in N,N-dimethylformamide in the presence of
sodium hydride to yield trans-N-[2-(4-imidazol-1-ylmethyl-cyclohexyl)-ethyl] -N-methyl-
20 4-trifluoromethyl-benzenesulfonamide as colorless viscous oil, MS: 430 (MH™).

25.3

In analogy to the procedure described in example 25.1, trans-methanesulfonic acid 4-

{[methyl-(4-trifluoromethyl-benzenesulfonyl)-amino]-methyl}-cyclohexylmethyl  ester

(example 5.2) was reacted with imidazole in N,N-dimethylformamide in the presence of
25 sodium hydride to yield trans-N-(4-imidazol-1-ylmethyl-cyclohexylmethyl)-N-methyl-4-

trifluoromethyl-benzenesulfonamide as colorless solid, MS: 416 (MH™).




benzenesul f onam de as yel |l owi sh viscous oil, MS: 541 (M#). 35 Exanple 27
12- June 2006 -101 A m xture of 702 ng (1.63 mmol) 12 June 2006

[ trans- WO 03Pk hyl - (2- hydr oxy- et hyl ) - am no] - PCT/EP02/13786

met hyl } -cycl ohexyl ) -ethyl ] - nmet hyl - car bgir%_ acid 4-trifluoronethyl-phenyl
ester, 256.6 ng (1.8 mmol) of phthalic hydride and 335 ng (3.54 mmol ) of
Hydr ogen ggrom de-Urea 5 adduct in 7 m of CH2Cl 2, was stirred for two days
at RT. Additional 100 ng (1.06 mmol of Hydrogen peroxi de-Urea adduct and
50 mg (O. ﬁm amhg)/ tof ﬂmn:n@nedureadea}d ¢dién vexempleadbdd ttapsMhéd- Bablore(E,Z)-

m xture. aeﬁéx,me@gu Fﬁm&@}ﬂﬂq-&iﬂlﬁﬂ Hr?l-ﬁéﬁiéﬁé’éuﬁﬁni}‘ﬂid% Z64F

added. Af |r ing f tron-mxture was taken up

in ether X%& e 17filbWas Feafted H\a@emé@omnew\hﬁaﬂ%tbalﬁwmée imthepreseaceefi
| pr essurse. sddigmt @yctrﬁ&ltd maﬁan@hup@s%mmeﬂ prﬁ,zy k&ﬁnﬂglc &’Foﬁékgvﬁn&h v/ v

xture o hI0|d t hanol . .as elu | Mi ng f’ pure
ac- transkef“r‘fng'fy?'f FHareRe b ereoame ﬁ@ﬁ% ydliowish Lol M8 ad2
(trlfluordﬂ%ihyl)phenoxy]carbonyl}an1no)ethyl]cyclohexyl]nethyl)annnnlunDIa
te, M5: 447 (MH). 15 Preparation Exanple 28 28.1 A solution of 10.6 g (
correspongssto 5.1 g, 14.2 nmol) of crude trans-nethanesul fonic acid
3-{4- [(tert but oxycar bonyl - net hyl - am no) - net hyl ] - cycl ohexyl ] - prop- 2- ynyl
ester in lpamelegy fet thapspcadure desorbasdinagxaopledd. b tt@simethagdsafomimakd bf4-7. 8 N

- HO ipget gﬁnﬁk yl- (&fthﬁho?&né{hﬁ%rnée&kmm@m AR ARUHA R cy AT B ARy ON YRS

evaporate I ve cru

[ 4- (3- chl Gxempleshl® g W}gﬂwfbh@@zﬁ’éﬂﬂﬁ N-dismethyifosmemide-io ths presenserof
.iimzsm) lclsodMin hy gaae Qér\/zlﬁlsdl@ﬂs-Ngﬁa flgédmlutyl%ﬂj -cpcloii&ylthet i NegR@pHls to
‘ynyl ) - cyc'% Hﬁi W@ﬁWTbF“?Fé’F%éfog‘éﬁl %Il‘g)‘f”gl?i‘l;@zﬁ‘fs R Wﬁehechl ori de was

treated at OCvmth 2.97 g (17.0 mml) 4-fluorophenyl chl orof ormate and t hen
during 3 2h.6utes with 12.1 m (70.9 mml; 5 equival ents) of Huenig' s base.

Th h
The 1 2RI 3 bk BRSO Bl il SR CAOE GLLS B e A L
10% NaCl @mbmmeﬁulw@iofwdmﬂwﬂuNfractbyl-é-tyﬂmmnEtm hgntgesmlfopemide
trans-[4- éﬁnﬁ{ﬂk%% Ra9 Peakted Wt uﬁmk %Nﬁﬁ‘& yif@ﬁh%d&ﬂrthﬁg}-&e&%'

4-fluoro-- phenyl ester as a Rkrown 0|
soBmm hydr}de to vyield trans-N- [4N(B4 1m1d 1-yl-(E)-but-2-enyloxymethyl )-
cyclohexylmethyl]-N- methyl-4-tr1ﬂuoromethyl benzenesulfonamlde as yellowish sohd

20 MS: 486 (MH").
Example 26

26.1
A solution of 77 mg (0.17 mmol) trans-N-methyl-N-[4-(4-methylamino-(E)-but-2-
enyloxymethyl)-cyclohexylmethyl}-4-trifluoromethyl-benzenesulfonamide (example
25 20.6), 0.044 g (0.34 mmol) of 4-chloro-2-methyl-pyrimidine [Ger. Offen. (1990),
DE3905364 Al] and 0.06 ml (0.34 mmol) N-ethyl-diisopropylamine in 1 ml of N,N-
dimethylformamide was stirred for 2 hours at 80°C. The reaction mixture was then cooled
to room temperature, poured into 30 mi of ice-water and extracted 3 times with 10 ml of
ether. The combined ether phases were washed with brine, dried over magnesium sulfate
30 and evaporated under reduced pressure. The residue formed was chromatographed on
silica gel with a 95:5:1 v/v/v mixture of dichloromethane, methanol and saturated aqueous
~ammonia as the eluent giving 55 mg (59 %) trans-N-methyl-N-(4-{4- [methyl-(z-methyl-
pyrimidin—4-yl)-amino]-(E)—but-Z-enlexymethyl}-cyclohexylmethyi)—ti—t_;r"iﬁuoromethﬂ-
benzenesulfonamide as yellowish viscous oil, MS: 541 (MH").

35 Example 27




A solution of 250 ng (0.63 mmol ) of trans-
[4-(3-chloro-prop-I|-ynyl)-cycl ohexyl nethyl] 35 nethyl -car bﬁ”ﬁ&r}ea%%

4-fl uoro-phenyl ester with a catalytic amount of Nal in 7 0 '
03/053919 12 June 2006 PCT/EP02/13786 -102 nethanol was treated with 0.65
m (6.3 mol) of N-nethyl propyl am ne and stirred over night at room
tenperature. The sol vent was evaporat’é@il'and the residue extracted with

aqueous saturated NaHCO3 /ether (3x). The organic phase was dried wth
sodiumsulfate, filtered and evaporated. Purification by flash col um

chr omat ogrzhpwdm sff 1702 amg)el.63 (omedhy|treme@h4d(dtide (2-hpl:horahylR&nidp]-gave 218
my (93 % Qkth P—"cfcl&h'éﬂz'l}seﬂg?]t métlh?_rl ﬁl{aﬁnc aarc_li 4-%1%{?{% yI IB,'(Jjl estgr,acI

clo

(met hyl -pro
-4-f1 uor o- p‘ﬂgm m“@BtOéPﬁéglclapbﬁ“dB gﬁl‘ﬂg (3mmr3d50f( genm@xxfdgumw ng
conpounds addne ipv eiaf CHEl, o btteed BOWERPORRT AdGRLA i6ema PlossRNdar

58 Serans Wﬁit Rl ik 508 Dt W 2 pron. ot mihghalic pmbdpide e

hydr oxy- et¥# fﬁ%ﬁ}mp mﬁqurbﬁmr angthgr 3h-aeRTy10jnl efiqnedus saturated NaHCO;
1-ynyl } - c ko haded! Weeh Yinking Y6 @6‘%)6' ﬂeﬁfl‘*ybﬁ r ﬁ&b)ﬂm R \Q?s"}aﬁe@%b%

4- met hyl - rb,an} |df| oro-p est’e or o- ste
29. 3t rans- ?‘f‘ 3 ﬁtﬁ %“@5439? ARd [empegteéhvlaﬂebrﬂuﬁ@c RYESSS- e
pr op- 14q/ny¢S)dqgr ops - c?nrqxﬁa)tegmmedi olvax ydilivat fyl | witet Ryl 9:y §hohgwthmetdryl ] -

cetor 12 """"‘é“““f"“m“g@c%“%ﬁ%s'5‘%8’“3@%*&%? 4 BAE0 155 i bl b A

Fi | m coat %85{ d%ﬂ?‘&ﬁhmﬁg the follow ng ingredients can be
manuf act u(mumn&mygpmamwwyummwmyl cRaoreelleRi D moRRinflackRigRe! -
447 (MH").

15 Preparation Example 28

28.1

A solution of 10.6 g ( corresponds to 5.1 g 14.2 mmol) of crude trans-methanesulfonic

acid 3-{4-[(tert-butoxycarbonyl-methyl-amino)-methyl]-cyclohexyl}-prop-2-ynyl ester in

210 ml ethanol was treated at 0°C with 18.1 ml (242 mmol) of 7.8 N HCl in ethanol. After
20 4 hours at room temperature, the reaction was evaporated to give 12.06 g of crude trans-

[4-(3-chloro—prop~l:ynyl)-cyclohexylmethyl]~methyl-amine.HCI as brown semisolid, MS:

199 (MH?, 1Cl}.

28.2
A solution of 12.06 g (corresponds to 14.2 mmol) of crude trans-[4-(3-chloro-prop-1-
25 ynyl)-cyclohexylmethyl]-methyl-amine. HCI in 100 ml methylenechloride was treated at
0°C with 2.97 g (17.0 mmol) 4-fluorophenylchloroformate and then during 3 minutes with
12.1 mi (70.9 mmok; 5 equivalents) of Huenig’s base. The reaction was stirred 2 hours at
room temperature and extracted with aqueous 10% KHSOJ/ether (3x). The organic phases
were washed with aqueous 10% NaCl and dried over sodium sulfate to yield 5.53 g {98%)
30 of trans-{4-(3-chloro-prop-1-ynyl)-cyclohexylmethyl}-methyl-carbamic acid 4-fluoro-
phenyl ester as a brown oil, MS: 338 (MH", 1Cl).

Example 29

29.1
A solution of 250 mg (0.63 mmol) of trans-[4—(3-ch}oro—prop—1-ynyl)-cyclohexylméthyl]-
35 methyl-carbamic acid 4-fluoro-phenyl ester with a catalytic amount of Nal in 7 ml of




10. 0 ng200.0 ng Conpound of formula (1) Mcrocrystalline cellul ose23.5
myg43.5 ng Lactose hydrous60.0 ng70.0 ng Povi done K3012.5 nydgu$ fapsSodi um
starch wgoamsas®l2.5 ngl7. 0 ng Magnesi um st ear at el. 5 ngdpSr/apo2fisessnel
Weight)120.0 nmg350.0 ng Film Coat: 3.5 7.0 mg Hydroxypropyl nethyl

cel I ul ose Pol yet hyl ene gl ycol 60000.8 hgtr. 6 ng Talcl.3 ng2.6 ng |ron oxyde

: |1 0.8 1,6 Ti di. axi .3 ) Th I ) ' .edi '
(el Lo Oy Ryt 30 B6450 il S A o i) 3
gr anul at edight &hreorsdempemature! The lsylvemtywisyevapbiatidnanidh theatesidue Ereagedamithat e

: ved vi : " ; . _ q
to yreld pbdells SRELHIE GHACTS Bts ) fhigndPpEme IR\ GRUME, M SRLES> )
with an afilteredsansblevaposated. Porifigattom by oftashf caltranagyemategreplonen silisangeoat . -
VD 03/ 95301 AR hRcladd) JDPEARORS RETIERAY/ JOTRR CRRSHLANL(4-[3-

containing t ng 1 ngredientS can ufactu Iha ¢ ent i onal
manner : Iag?téﬂlr@ﬁPXI'P@moééﬂgﬁrlemﬁbm Bty cagbamyq yacls doflygro-phgaylose -
_ 1_50-8 ”Qdes]@é}:aléﬁgﬁtf[&)’vﬁ'hoﬂ(}dg:m(M_Hf)(}Tﬁe Pllowidy Dt enrenpepared fidheted and
. m xed an ille

.inta capsul.es of. size 2. Exanple C Injection solutions can
have t ho STBAHBE CBIRE AR srrondary aminés:

Example {Product MS |Chloride Amine

MH"

29.2 trans-(4-{3-{Ethyl-(2- 391 |trans-[4-(3-chloro-  [Ethyl-(2-hydroxy-
hydroxy-ethyl)-amino]-prop- prop-1-ynyl)- ethyl)-amine
1-ynyl}-cyclohexylmethyl)- cyclohexylmethyl]-
methyl-carbamic acid 4- methyl-carbamic acid
fluoro-phenyl ester 4-fluoro-pheny! ester

29.3 trans-(4-(3-Dimethylamino- {347 |[trans-[4-(3-chloro- |Dimethylamine

prop-1-ynyl)- prop-1-ynyl)-
cyclohexylmethyl]-methyl- cyclohexylmethyl]-
carbamic acid 4-fluoro- methyl-carbamic acid

phenyl ester 4-fluoro-phenyl] ester




Compound of formula (1) Polyethylene dycol 400 Acetic Acid Water for

injection solutions 3.0 ng 150.0 ng g.s. ad pH 5.0 ad 1.% Kneldhodhe
active iwgosessent is dissolved in a mxture of Polyethyl prgrfdgms 400 and
water for injection (part). The pHis adjusted to 5.0 by Acetic Acid. The
volume is adjusted to 1.0 m by additr of the residual amount of water.
The solution is filtered, filled into vials using an appropriate overage
and sterilized. 12 June 2006 WD 03/ OBmpdespcT/ EPO2/ 13786 - 105 Example D
Soft gelatin capsules containing the follow ng ingredients can be

manuf act ur bl & conventional manner: Capsule contents 5.0 ng Conpound of
formula (1) Yéllow wax8.0 ng Hydrogenated Soya bean 0il 8.0 ng Partially

hydr ogenat ed pl.ant oi]s34.0 .Soya bean 0il110,0 ny i ght of capsule
cont ent s165. 0 Fip @95{‘3&{ 'iahleésefﬁgglﬂén? edfo @F‘&rf"‘i‘le@W%vE%{naBB agRIsedIn iy
Karion 83&.Qvdiichdltamimdrt €r) Titan dioxide0.4 ng Iron oxide yellowl.1 ng
The active ingredient is dissolved in a warmnelting of the other
ingredients and the mxture is filled into soft gelatin capsul es of
appropri atjgersdients The filled soft gelatin capsul ePetablet r eat ed accordi ng
to the usual procedures.

Kernel:
Compound of formula (1) | 10.0mg. 200.0 mg
Microcrystalline cellulose 235mg  43.5mg
Lactose hydrous 60.0mg  70.0mg
Povidone K30 125mg  15.0mg
Sodium starch glycolate 125mg  17.0mg
Magnesium stearate 1.5mg 45mg
{Kernel Weight) 120.0mg  350.0 mg
Film Coat:

~Hydroxypropyl methyl cellulose 3.5mg 7.0 mg
Polyethylene glycol 6000 ' 0.8 mg 1.6 mg
Tale 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 /

10 suspension of the above mentioned film coat.




Exanpl e E 10Sachets containing the follow ng ingredients can be

manuf actured in a conventional manner: 50.0 ng Conpound of {14 gifagas(!)

Lact osewd éxms3powder 1015. 0 ng M crocri stal li ne cel | ul osercwaozEE786H

102) 1400. 0 ng Sodi um car boxymet hyl cell g[ho_sem. 0 ng Pol yvi nyl pyrrolidon K

3010. 0 ng Magnesi unst earatel0.0 ng Fl av ng additivesl.0 ng The active

i ngr edi en@a IS gl;g(ed with lactose, mcrocristalline cellulose and sodi um

car boxyme WPP | ul ose and granulated with a m xture of

pol yvi nyl pyrrolidon in water. 15 The granulate is mxed with

magnesi unst eaCapsulandntdieing tlefoliowing ingiddientsesn badhahufdcaded ito sachet s.

-106 A ains 1. .Conpounds of forrmula (1) A3 A V AU NZ (C 2) A 12 June 2006

(1) V\hereF‘f‘Pvegnﬂfl%’IEnﬁl%F‘ a lone pair, Vis a single bond, 0, S, -CH2-, ‘

- -CHCH, -CHCHCH2-O, or -CC, Wis CO COO CONR, CSO CSNR, SO, or
SO2NR -0 4. ndependently fromeach other are 0 to 7 a LS 0 to 7,

W th themI gdlghﬂs that mis not 0, if Vis Oor S to A igy%@(%en,

Cl-7-all c&brwaﬁgag)fydrglﬂgagl kyl, or alkenyl up to 7 carbon aisqige A2 is
C3_j Ocycl oal Kyl , C3.,cycloal kyl-Cl.7-al kyl, alkenyl up to 7 carbon atons,
al Tcynyl L#Fte$§ 7 carbon atons, heteroaryl, or Cl.7-al kyl opti0fhEBIy
~substitut RRizeR¥arel2, or A and A2 are bonded to each other t@ofomg a ring
~and -A' -A2- . is Cl.7-al kyl ene or 15 al kenylene up to 7 carbonsabtom;,

opt i onal f?algubstitut ed by R2, in which one - Jmg

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

Example C

- Injection solutions can have the following composition:

Compound of formula (I) | 3.0 mg
Polyethylene Glycol 400 150.0 mg
Acetic Acid _ g.s.ad pH 5.0
Water for injection solutions ad 1.0 ml

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

for 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.




CH2- group of -A -AZ- can optionally be replaced by NR3, S, or 0, or

-A -A2- is -CH=N-CH=CH which can optionally be substitut ez ne fdos7- al kyl ,
A3 and AMOioasssehdent|y from each other are hydrogen or BCT/EPeY1j¥6 or 20
A3 and A4 are bonded to each other to faopg.a ring together with the carbon
atomto which they are attached and -A3-A4- is -(CH2)2-5-, A5, A6, A7 and
A8 indepengP [f(rom each other are hydrogen or Cl.7-alkyl, A9 i's

hydr ogen, T al al kenyl up to 7 carbon atom; or aryl-Cl.7-al kyl, Al0

is C.7-alkyl, C3 1ocyclo | kyl, ary yl - Cl e

het er oaryl - O . feft Bejatit R%HS&%CQI@%"’(&&‘&PEIW‘}%“‘W \EI?;FMEN %E‘?a‘éf‘?dé? Ryl ,
Cl . 7- al koX¥gnvehtidna l@e¥gar bonyl, N(R4,R5), thio-d.7-al koxy or hal ogen,
A9 CA5A6 N. WA10 \(CA A)p R, RS, R4 and RS i ndependently from each ot her
are hydr ogEg %! Cl - aI kyI 12 June 2006 -107 and pharmaceutically

accept abl e W|th the proviso, that the conpound of formula
(1) is not Cbmnundaﬁfarhmlaa(rib-l -sul fonic acid net hyI (4- et hyl éﬁlmgrret hyl -
cycl ohexyl I%am de; 5 wherein the term"aryl" neans a phg

napht hyl group, ich can optionally be substituted by 1 to su%stltuents
i ndependentlygrogenated Seyatheampihe group consisting of Cl.7-al kyBOmEkynyl up

to 7 carbop, mnﬁydrg 4RdPlanfofd Kyl ene, hal ogen, hydroxy, CN340mdg NHZ,

N(H C1-7- C -7-al kyl)2, am nocarbonyl, carboxy,
G - 7- al kox3P gﬁ?‘%ﬁ”b _-alkoxy, Cl-7 10 al kyl car bonyl , %Omg

CI 7-al kylm[ghaaﬂ&a@xuiec&uzn@l koxycar bonyl, phenyl and phenyll6x9:mg he term
heteroar {3 Lreans AN aromatic 5- or 6- rrenbered ring which can conprise 1,
or 3 at ﬂﬁu%’é‘fpé; “ed from nitrogen, oxygen and/or sul phur, which can

.”,'3fopt| onal | yGéletin substituted by 1 to 3 substituents i ndependen?59regl ect ed

fromthe %&Fﬁ% »i sting of Cl_7- alkyl, alkynyl up to 7 cag %? t ons,
di oxo-Cl - y ene hal ogen, hydr oxy, CN CF3, NH2, 15 NgH - al kyI)

'N(Gj . 7- al K§4rjom,83ani nocar bonyl , carboxy, N2, G .7-al R (dmimatir) 7.

al koxy, Clplzanqilgﬁhgar bonyl, G a-al kyl car bonyl oxy, C, _7-al koxygampeny! ,
phenyl and pheg gfy 2. Corrpounds according to claim1, V\:hE{ ?I nuUis a
| one” pai r lronoxidéy

5 The active ingredient is dissolved in a warm melting of the other ingredients and the
mixture is filled into soft gelatin capsules of appropriate size. The filled soft gelatin
capsules are treated according to the usual procedures.

Example E
10 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

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

sachets.




3. Compounds according to any of clains 1 to 2, wherein Vis a single bond,
0, 20 -CH2-, -CH=CH, -CH=CHCH2-O -18¢--C=C . 4. Conpounpf‘g?n%%'ogi ng to
any of clainms Ito 3, wherein Vis a (s:ingle bond. 5. Conpounds according to
any of clains 1 to 3, wherein Vis a=@®.- 6. Conpounds according to any
of claimse 1 to 3, wherein Vis -CH=CH . .7. Conpounds according to any of

- claims 1 to 3, wherein Vis -C=C-. 25 S. Conpounds according to any of
clains 1 to 7} wheempepngds pEfogeda (19, Conpounds according to any of clains |
to 7, wherein Wis SO2. 10. Conpounds according to any of clainms 1 to 9,
wherein mis O0to 4 and nis Qol. 11. Conpounds aatording to any of
clainms | to 10, wherein inis 0. 30 12 '.!ﬂ"": aﬁpordjong to any of
claims 1 to 11, wherein nis 0. 12 J 2008 1/076 WSA "Conpounds
according to any of clansAfto, 12, i ¢ca’afidr ogen, C, _7- alkyl or
hydr oxy- Cl _7-al kyl .A‘:I\él%rrppu‘f{d(i ding to any 6f claims Ito 13,
wherein A" is methyl Bt hy{CH) @}ﬂu).droxy-et hyl. 5 15. Conpounds accordi ng
to any of clains 1 t% 24, wherein A2 is alkenyl up to 7 (carbon atoms,
2-met hyl -pyrimdinyl, or Cl_7-alkyl optionally substituted by R2, wherein
R2 is hydroxy. 16. Conpounds according to any of clains 1 to 15, wherein
A2 is met MPEreBY 2. hydroxy-ethyl. 10 17. Conpounds according to any of

cl ai s gtAgJ 12, V\k}se eirn A and A2 are bonded to each other to forma ring
and -A2AY is CN9OLRIRERAL optional Iy substituted by R2, in which one
-CHz- gro of - A s & i.emal loyngbenr epliaeed by NR3. 4.0, or -A - A2-
i's -%Nw%m?s%mﬁggrl%?ﬂﬂ gpié’seﬁgdr%ggelgr’ ﬁydr%%ggp%(?&ag{ﬁ > and R3 is
hydrogen W C . i¥c@ &0, CORRCIHD, ZORR',501,@8 SOISR!, Conpounds according to
claim17, wherein -A' -A2- is -(CH2)4- or -(CH2)5-. 19. Conpounds according
to any of mandinng independegtly fxpmeadhroting agaftio Kland arien is B yal7,ogthrthe pOYVisConpounds
accordi ng to any tigdt ncisab® if ¥ 8 Ol&s,Wwherein AS and A6 are hydrogen. 21.
Conpounds faccordi ng to any of clains Ito 20, wherein A7 and As are

10 A is hydrogen, C,.7-alkyl, hydroxy-C,.;-alkyl, or alkeny! up to 7 carbon atoms,
A’ is Ca.1p cycloalkyl, Cs. cycloalkyl-C, y-alkyl, alkenyl up to 7 carbon atoms,
: alkynyl up to 7 carbon atoms, heteroaryl, or Cy.;-alkyl optionally substituted
by R? or

A'and A’ are bonded to each other to form a ring and -A'-A%- is Ci7-alkylene or
15 alkenylene up to 7 carbon atoms, optionally substituted by R?, in which one -
CH;- group of
-A'-A’- can optionally be replaced by NR?, S, or O, or -A'-A2- is
-CH=N-CH=CH- which can optionally be substituted by C,;-alkyl,

A’and A' independently from each other are hydrogen or C,.;-alkyl, or

20 A’and A* are bonded to each other to form a ring together with the carbon atom to
which they are attached and ABAL s -{CH,)2.5-,

A%, A% A7 and A® independently from each other are hydrogen or C,.7-alkyl,

A is hydrogen, C,_7-alkyl, alkenyl up to 7 carbon atoms, or aryl-C, ;-alkyl,
Al is Cy.7-alkyl, Cs.yocycloalkyl, aryl, aryl-C;.;-alkyl, heteroaryl, or heteroaryl-Cy.;-
25 alkyl,
P isOorl,
R? is hydroxy, hydroxy-C, 7-alkyl, C,.;-alkoxy, C,.7-alkoxycarbonyl, N(R%,R?),

thio-C,.;-alkoxy or halogen,

R, R_3,_R'l and R® independently from each other are hydrogen or C,;-alkyl,




hydr ogen. 22. Conpounds according to any of clains Ito 21, wherein A9 is
Cl. 7-al kyl. . 23. Conmpounds according to any of claims | to0423, Whgjein A9
is nethyl. 24. Conpounds according to any of clainms Ito 2§ wherein A10 is
aryl. 25. Conpounds according to any of clainms 1 to 24, wherein Al is
phenyl optionally substituted with hal ogen or CF3. 26. Conpounds accordi ng
to any of claims 1 to 25, wherein Al-i874-chl oro-phenyl or
4-trifluoromethyl-phenyl. 27. A conmpound according to any of clains | to
26, selected fromthe group .consi sti ng of . ~

tr ?Efor'vﬁt fhdnba ficR bl otls R EDF i SERSASY | TR oS3 © aci d
trans- N Hwa@{sm( transrsphthalene- 1-sylfaniqasid methyldtoneshyamisemgthyl- 4- t ri f | uor om
et hyl - bengdolesyhdethyhranside;

trans N-(4-{2-[Bis-(2-hydroxy-ethyl)-amno)-ethyl]-cycl ohexyl nethyl)-Nneth
yl -4- tgiflygsanpmet hyl - benzenesul f onam de,

trans [ 2- (4 D net hyl am nonet hyI cycl ohexyl) et hyl ] - met hyI car bam'c acid 4-

ML T e T e S AR

4-trifluo rldnémﬁhshtqnhm inydepasiestly selected from the group consisting of C, ;-alkyl, alkynyl

2= Vet i b2t Bbferislc - il ARG ok €8 Xl @ Ram © aci d 4

.trifluoro eny

t rans- Met Hy‘{YU’[I’iC -aliigl) pF@Wﬁi’?ﬂﬂlﬂwbowﬂopf%peﬂwxﬂﬂwﬁlh@UW»-CevhyI ] - carbam
ic acidp 41]](?‘6&1136 Fltl%fh oxy, C1.7-alkoxycarbonyl, phenyl and phenylo

trans- Met h {2- ?Zf (3- pyrrol i le;lY I ]-7y - prgpgnyly) cypcl ohexgyl ]-ethyl]-carb

amc acid |
trans- (4- (& >t 1%1? h%% g dﬁ%%(nﬁ?lﬁ t«lﬁﬁrﬁtlc 5- or 6 ﬁnembered fmg_ \gl;l&h fa élxc;/) r%:sehyl ) - et hyl -
ar bami ¢ a&?atomswl?cﬁq B RETOBS: ORfEennd %rsspgﬁ whsﬁh§a'e gptioniaily be

3-[ Et hyl - (sﬂ)sh;mhdd)yyl te Bhybsiitvenisiradepgidentyl selgctyd fromythd grbe;xgdmnmﬂgydf)(}lmt hyl 12
June 2006 QQYDY"I?[; R3HafboRGldinsdaibid- f:' 7U gAY eﬂhﬁ’@)’d

transN— Et Irrethl N-m
S A e R g A g!n?ﬂd@’@éﬁé P’r‘fﬁ%’eﬂl“? H ety
accept abI elkegt, €ss-tlkgrabdinyl, mv-alkylparbmyksry,f(brraﬂltwym&hphewkandf corrpounds
accor di ngphéyRRy. of claims Ito -

2. Compounds according to claim 1, wherein U is a lone pair.

3.  Compounds according to any of claims 1 to 2, wherein V is a single bond, O,
20 -CH,-, -CH=CH-, -CH=CH-CH,-O-, or -C=C-.

4.  Compounds according to any of claims 1 to 3, wherein V is a single bond.
5.  Compounds according to any of claims 1 to 3, wherein V isa -CH,-.
6.  Compounds according to any of claims 1 to 3, wherein V is -CH=CH-.
. 7. . Compounds according to any of claims 1 to 3, wherein V is -C=C-.
25 8.  Compounds according to any of claims 1 to 7, wherein W is COO.
9.  Compounds according to any of claims ! to 7, wherein W is SO,

10. Compounds according to any of claims 1 to 9, wherein misOto4and nis
Otol.

11. Compounds according to any of claims 1 to 10, wherein m is 0.

30 12 Compounds according to any of claims 1 to 11, wherein n is 0.




27, which process conprises a) reacti ng a conmpound of formula (I11) 9 CA5A6
N. WA70 (CA A6)P with a conmpound (A, A2, U) N C( A3, A4) (O%Z)qr%mﬂjné/@&%el nVvis
Oor S, Mis nesylate, tosylate, trlflate a, , A2, A3,
A4, A5, A6, A, As, A9, AI0, W m niavh p are as deflned inclaim1l, or
wherein I-1V is nesylate, tosylate, triflate, A, Br or I, and Mis OH or
SH, orb) reacting a conpound of forrmula (l111) A9 CA5A6 N WA o (CAA )p

with a conpou NHA' A2, erej.n Mis syl ate, tosy] ate, trlflate c, Br
or 1, and A nng %momﬁg@“ﬂt 1\ a“ﬁ?ﬁ%@“ﬁ@iz Kgﬁfﬂn‘é" ishydragem Gantd p are as
defined i mlbﬂarhmdiqueﬁldaﬂgh onal | y converting a conpound according to any
of claims 1 to 27 to a pharmaceutically acceptable salt, and optionally

converting a qanp@uﬂ@omefdétdiﬂgmnaavclﬁﬁxs@kalmhérﬁﬁﬂism r@hyl,dd IS a
| one pair . L)Q %riespondl ng conpound wherein Uis O har'maceut i cal

conposi ti ons Conpr 1] ng a conpound according to any of cI ains Ito 27 and a
phar maceuti cal ly acceptaple carrier and/or adl uvant. 12 June 2006 - 110
30. Conpounds ldccEPoPagnds dccardingio agy gf ¢haims 1 {o 42Vh‘ff9‘ﬂf\,|§é‘“?§§¥1t“ﬁé?§peutl c

active subsgioantmss, 2-3dethyFpprimiglinyhior Coppleyingtomdis abeitigdbe REmherin Rl ai ms 1 to
27 for thespskparation of nedicaments for the treatnment and/or prophylaxis
of hyperchol'esterolem a, hyperlipema, arteriosclerosis, vascular

di te infect /
h'yf)i?f)?inferi?.tvlgmﬁ PaBhao i ar SRt bk Hitrin A" B PRLT o of

i nmpaired bl erance and di abet es.

10 17. Compounds according to any of claims 1 to 12, wherein A' and A% are bonded
to each other to form a ring and -A'-A’- is C, 7-alkylene optionally substituted by R, in
which one -CH;- group of -A'-A’- can optionally be replaced by NR® or O, or -A'-A- is
~CH=N-CH=CH-, wherein R? is hydroxy or hydroxy-Cy.;-alkyl, and R® is hydrogen or C,.
7-alkyl.
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18.  Compounds according ta claim 17, wherein -A'-A%- is -(CHa),- or -(CHy)s-.

19.  Compounds according to any of claims 1 to 18, wherein A® and A are

hydrogen.

20.  Compounds according to any of claims 1 to 19, wherein A® and A® are

hydrogen.

21. Compounds according to any of claims 1 to 20, wherein A7 and A% are
hydrogen.

22.  Compounds according to any of claims 1 to 21, whérein Alis C,.7-alkyl.
23.  Compounds according to any of claims 1 to.22, wherein A? is methyl.
24.  Compounds according to any of claims 1 to 23, wherein A" is aryl.

25.  Compounds according to any of claims 1 to 24, wherein A" is phenyl
optionally substituted with halogen or CF;.

26. Compounds ac&ording to any of claims 1 to 25, wherein A is 4-chloro-phenyl
or 4-trifluoromethyl-phenyl. |

27. A compound according to any of claims 1 to 26, selected from the group
. consisting of
: trans-Methyl—[4-(2—piperidin-1-yl-éthyl)-c-yclohexﬂmethyl]--carhamic acid 4-chloro-
phenyl ester,
trans-N-Methyl-N-[4-(2-piperidin-1-yl-ethyl)-cyclohexylmethyl]-4-trifluoromethyl-
benzenesulfonamide, '
trans—N-(4—{2-[Bis-(2-hydroxy—ethyl)-amino]-ethyI}-cyclohexylmethyl)-N—methyl-ii-
triftuoromethyl-benzenesulfonamide,
trans-[2-(4-Dimethylaminomethyl-cyclohexyl)-ethyl]-methyl-carbamic acid 4-
trifluoromethyl-phenyl ester,
: trans-[2-(4—{[Ethyl-(2-hydroxy-ethyl)~amino]-m_ethyl]~cyclohexy])-ethyl]-me&1yl-
carbamic acid 4-trifluoromethyl-phenyl ester,
trans-Methyl-{2-(4-piperidin-1-ylmethyl-cyclohexyl)-ethyl}-carbamic acid 4-
trifluoromethyl-phenyl ester,
trans-Methyl-{2-[4-(3-piperidin-1-yl-(E)-propenyl)-cyclohexyl)-ethyl}-carbamic acid 4-
chloro-pheny! ester,
trans-Methyl—{2-[4-{3-pyrrolidin-l-yl-(E)—propenyl)-cyclohexyl]-ethyl}-carbamic acid 4- -
chloro-phenyl ester,
 trans-(4-{5-[Bis-(2-hydroxy-ethyl)-amino]-pentyl}-cyclohexylmethyl)-methyl-carbamic
acid 4-trifluoromethyl-phenyl ester,
trans-(4-{3-[Ethyl-(2-hydroxy-ethyl}-amino]-prop-1-ynyl}-cyclohexylmethyl)-methyl-
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carbamic acid 4-trifiuoromethyl-phenyl ester, and
- trans-N-(4-{3-[Ethyl-(2-hydroxy-ethyl)-amino]-propyl}- -cyclohexylmethyl)-N-methyl-4-

'~ trifluoromethyl-benzenesulfonamide,
and pharmaceutically acceptable salts thereof,

28. A process for the manufacture of compounds according to any of claims 1 to
27, which process comprises

a) reacting a compound of formula (1)

A9
U
CA$ P
HV /O/ (CA7AB)9
™~

(CH,),
(I

with a compound (A',AZ,U)N-C(A"' ,A‘)-(CH;),,,—M, wherein V is O or §, M is mesylate,
tosylate, triflate, Cl, Bror I, and U, A, A%, A% A% AS, AS A7, A% A% A", W, m, nand pare
as defired in claim 1, or wherein HV is mesylate, tosylate, triflate, Cl, Br or I, and M is OH
or SH,

or b) reacting a compound of formula (I11)

CAA -W‘Aw
(. (CHy),
(1)

with a compound NHA'A? wherein M is mesylate, tosylate, triflate, Cl, Br or I, and A, A%,
A% AL A% A5 A7, AR A% A, W, m, n and p are as defined in claim 1,

and optionally converting a compound according to any of claims 1to 27 to a
~ pharmaceutically acceptable salt,

and optionally converting a compound according to any of claims 1 to 27, wherein Uisa
lone pair, to a corresponding compound wherein U is O.

29. Pharmaceutical compositions comprising a compound according to any of
claims 1to 27 and a pharmaceutically acceptable carrier and/or adjuvant.
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: 30.  Compounds according to any of claims 1 to 27 for use as therapeutic active
_ substances.

31.  The use of compounds according to any of claims 1 to 27 for the preparation
of medicaments for the treatment and/or prophylaxis of hypercholesterolemia,
hyperlipemia, arteriosclerosis, vascular diseases, mycoses, parasite infections, galistones,
tumors and/or hyperproliferative disorders, and/or treatment and/or prophylaxis of
impaired glucose tolerance and diabetes.




