Title: SUBSTI TUTED CYCLOHEXANE DERI VATI VES [err] Abstract: The
present invention relates to conpounds of formula (1) V\/ner192i nmg[,,g é],
Alerr] wbloghsdors Alerr], Alerr], Alerr], Aerr], Alerr], A[er"ri"]',""'A err], U,
V, W.. m n and p are as defined in the description and claims, and
pharmacéutically acceptable salts thereof. The conpounds are useful for the
treatment and/or prophylaxis of dikeases which are associated with
2, 3- oxi dosqual ene-1 anosterol cyclase such as hyperchol es- terolenia,
hyperlipenm a, arteriosclerosis, vascular diseases, nycoses, parasit
infections, gallstoneg,pdiiREsa apshonexdippgaivaliveer ati ve disorders, and
treatnent and/or prop s of I npaired glucose tol erance and di abetes. WD
03/ 053919 The present invention is concerned with novel cyclohexane derivatives, their

manufacture and their use as medicaments. In particular, the invention relates to

~ compounds of the formula (I)
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Ul (CH,),, 2/n
A® _ 1)
5 wherein
U is O or a lone pair,
A is a single bond, O, S, -CHj-, -CH=CH-, -CH=CH-CH,-0-, 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 Vis O or 5, N
A' - ishydrogen, lower-alkyl, hydroxy-lower-alkyl, or lQWer-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,

,A3 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® ' is lower-alkyl, cycloalkyl, aryl, aryl-lower-alkyl, heteroaryl, or heteroaryl-
lower-alkyl, :




12 June 2006 - 1 Substituted cycl obexane derivatives The present invention

is concerned with novel cyel ohexane derivatives, their nmaufagtiape and
“their ud¥0 84053 caments. In particular, the invention relates to

~conpounds of the formula (1) A9 CAWN. _YU-A10 ~ (CAA)P (1) 5 wherein Uis
Oor a lone pair, Vlsasmglebond 0, S, -CH2-, -CH=CH, -CH=CH CH2-0O,
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| ower - al kyI ptlonally substituted by R2, or A and A2 are bonded to each
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each. ot her re n qr. fower-al kyl, or A3 an 4 are’ bonded to each
other to 1‘8 ¥V’P B%@Qﬁer with the carbon atomto 20 which they are
attached and -A3-A'- is -(CH2)2.s-, A5, A6, A" and A8 independently from
each other ar a‘hbydﬁ@gaﬁdmf ﬂl@p&serﬁlxmehnon&ﬂhlb& 2tB/dﬂdmaleh@-‘Iﬂbst%i-cﬁy|

oner 1 el BE L LRUBte ALSHL oL b SRR L B, 1,
June 2006 other stefolorCalisal risk factors that directly promote the development of coronary and
peripheral atherosclerosis include elevated low-density lipoprotein cholesterol (LDL-C),
low high-density lipoprotein cholesterol (HDL-C), hypertension, cigarette smoking and
diabetes mellitus. Other synergistic risk factors include elevated concentrations of
trxglycende (TG)-rich lipoproteins, small, dense low-density lipoprotein particles,

15 lipoprotein (a) (Lp(a)), and homocysteine. Predisposing risk factors modify the causal or
conditional risk factors and thus affect atherogenesis indirectly. The predisposing risk
factors are obesity, physical inactivity, family history of premature CVD, and male sex. The
strong connection between coronary heaft disease (CHD) and high LDL-C levels in |
plasma, and the therapeutic advantage of lowering elevated LDL-C levels are now well

20 established (Gotto et al., Circulation 81, 1990, 1721-1733; Stein et al., Nutr. Metab.

| Cardiovasc. Dis. 2, 1992, 113-156; Ilingworth, Med. Clin. North. Am. 84, 2000, 23-42).
Cholesterol-rich, sometimes unstable, atherosclerotic plaques 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 ing/dl.

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




R2 is hydroxy, hydroxy-Iower-alkyl, |ower-alkoxy, |ower- alkoxycarbonyl,
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38, 1997, 373 390). The compounds described in European Patent Application No. 636
367, which inhibit OSC and which lower the total cholesterol in plasma, belong to these

25 substances.

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




PCT/ EPO2/ 137866 as statins, i.e. HMG Co-A reductase inhibitors such as
sinmvastatin and atorvastatin, are wused for usual standardfo{!}ﬁ{ . The
best statins reduce plasma LDL-C effectively by at |east ang al so
‘plasma triglycerides, a synergistic risk factor, but less effectively. In
contrast, fibrates reduce plasma tri gI%ceri des effectively, but not LDL-C.
Conmbi nation of a s statin and a fibrat®e proved to be very efficacious in

| owering LDL-C and triglycerides (Ellen and McPherson, J. Cardiol. 81,
1998, 60B-65B), but safety of such a conmbination remains an issue
(Shepherd, Eur. Heart J. 16, 1995, 5-13). A single drug with a m xed
profile conbining effective |owering of both LDL-C and triglycerides would
provi de itional clinical benefit to asynptomatic and synptomatic
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nucl ear rskinepd edscular 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




LXR (Janowski et at, Proc. Natl. Acad. Sci. USA, 96, 1999, 266-271).
Considering that 24(S), 25-epoxycholesterol is a by-produci Eﬁmg%ﬁ$bition
of OSC it is hypothesized that the 12 June 2006 OSC i nhi bi t'0oFrs 0 he
present invention could also indirectly activate LXR dependent pathways
such as (i) chol esterol-7al pha-hydroxyl ase to i ncrease the consunption of
chol esterol 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), and{or inhibit intestinal chol esterol absorption (Mangel sdorf,
XI'1th | nter ndpbyindclecorpain afmnifrogar MemdB egeanciine. St ockhol m  June 2000).
I n addi tion, possible cross talks between fatty acid and chol esterol
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Mol . Endocd -752). H Rueeger, et al., Bioorganic an

Medi ci nal °§9n%’%%°'ﬁ§%&%r“§,z’§% -710(11), 1175-1179 discl oses quinazoline
derivatives m&%ch are NPY-Y5 receptor antagonists. EP 0599203A di scl oses
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gal | stones, 20 cholestatic l[iver disorders, tunors and hyperproliferative
di sorders, e.g. hyperproliferative skin and vascular disorders. In
addition, ‘it has unexpectedly been found that the conpounds of the present
invention can also be of therapeutical use to inprove glucose tolerance in
order to treat and/or prevent rel ated di seases such as di abetes. The
conpounds of the present invention further exhibit inproved pharnacol ogi cal
properties 25 conpared to known compounds. Unl ess otherw se indicated the
following definitions are set forth to illustrate and define the neaning
and scope of the various ternms used to describe the invention herein. In
this specification the term"lower"” is used to nean a group consi sting of
one to seven, preferably of one to four carbon aton(s). 30 The term "l one
pair” refers to an unbound electron pair, in particular to the 12 June 2006
4a unbound el ectron pair of a nitrogen atomin e.g. an am ne.




The term "hal ogen" refers to fluorine, chlorine, brom ne and iodine, wth
fluorine, chlorine and brom ne being preferred. The termq{z)kylsoneal one or
in conbiMawR8IoNe t h ot her groups, refers to a branched or- 5 straight-chain
monoval ent saturated aliphatic hydrocarbgn radical of one to twenty carbon
at ons, preferably one to sixteen carbon atons, nore preferably one to ten
carbon atguy Era%h'@éhalﬂf al@ﬁt ﬂﬁﬁ?&dxaﬂef&% @WenSQrinatomns, erred
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four carbon atons. This termis further exenplified by such radicals as
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cycl obut yl (fpentyl or cyclohexyl. The term "al koxy" refers to the
group R - Ciy Srein R is an al kyl. The term "Il ower- al koxy refers to the

group R -0, wherelnR' is a lower-alkyl. The termthio- X efers to
the group R - themrelﬂ(ﬁx)ﬁref@taﬁh%WPR “fre wheger R t‘ﬁﬁﬁﬂlkanferg gﬂ‘% L%Wer‘
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and up 0 gtgup RPSSfverdih R’ ug.lbwerlﬂkﬂar bon atons, nore preferrably up to 10
carbon atons. Lower-al kenyl groups as descri bed bel ow al so are preferred
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branched PP pBIFIE V(‘}Bé PP 2P UcT 358 Eﬂfﬁaﬂﬁ’d up to 7,

pref erably up to 4 carbon atons, such as e.g. 2-propinyl. The term

"al kyl ene" refIQfe&emo“ﬂk)aiyﬂ aalphe or:iwnamlnnattrrmwnhedled|gnm1p5mtarsiatfmr€ait@@8ht-

i ph dr
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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.




di val ent saturated aliphatic hydrocarbon group of 1 to 7, preferably 1 to 6
or 3to 6 carbon atons. Straight chal n al kyl ene or. Iovver -al K\bea8s gr oups
are preP} 9¥391Phe term "al kenyl ene" refers to a straight chain or branched
di val ent hydrocarbon 30 group conprising_an olefinic bond and up to 20
carbon atons, preferably up to 16 carbon atons, nore preferrably up to 10
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wherein U2 A1 A9 CASA6 /N WA10 \ \/Ad .V, [~ (CA7TAG)P (I) Uis 0 or a
lone pair, 5 Vis a single bond, 0, S -CH2-, -CH=CH, -CHeCh 1 or
. -CC, waismsssy COO, CONR, CSO CSNR, SO2, or SO2NR rcmmmﬁ%%?@

i ndependently from each other are O to 7 and mtn is 0 to 7, with the
provi so that mis not 0, if Vis 0or 5 A is hydrogen | ower - al kyl ,
hydr oxy- | ower - al kyl ,. or | ower-al ken 10 A2 is c oal,k

cycl oal kyl - | %ﬂ F@}HP’CSICBW"’%FM?}FCS 9 CRABPURdR &rm% {Ié:roaryl or

| ower - al kyl optionally substituted by R2, or A and A29are bonded to each

other to forma ring and -A -A2- is Iower-allcylene Iower-alkenylene
optionally substituted by R2, in whi ch one - gro 10 A - A2- can
2 A2As |V¥ “ACHEN- CH=CH  whi ch

optionally be replaced by NR3, S, or
can optionally be subsg tutﬁe‘d \y Iovve kyI AéA A4 i ndependently from
each other are hydrg@n or A3 and A4 8re bonded to each

other to forma ring ¢ th(GH@ncarbon atomto which they are
attached and - A3- Ad- Uli Cﬁi3 %ﬂ"‘ A5, A6, A7 and A$ indeggndently from
each other are hydrogeft or Iovver al kyl, 20 A9 is hydrogen, |ower-alkyl,

| ower - al kenyl, or aryl-Iower-al kyl, AlO Is | ower-al kyl, cycl oal kyl, aryI
aryl -1 owegnakigy! , heteroaryl, or heteroaryl - | ower-al kyI p isOorl, R2is
hydr oxy, hydroxy-I| ower-al kyl, | ower-al koxy, Iomer-alkoxycarbonyl, 25

N( R4, R5) ,yt hi o- | dywrerad lsnxyainr hal ogen, R', R3 R4 and R5 i ndependently
from each other are hydrogen or |ower-alk WO 03/053919 pC . c T 2/1378 -8
- 5 V is a single bond, O, S, -CHy-, -CH= H- -CH=CH-CH,-O-, or -C=C-,

W is CO, COO, CONR', CSO, CSNR', S0, or SO.NR',

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* arebonded to each other to form a nng 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,

-




6 12 Jupe @#nd pharmaceutically acceptable salts thereof wth the
provi so, that the compound of formula (1) is not CT’EPM”%%%

t rans- napht hal ene-1-sul foni c aci d net hyl--g-4- et hyl am nonet r”r%r“-‘"e

cydohexyl methyl)-amide. In a first aspect of the present invention there
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(CHZ) m ( EL‘glz) n 26%}&%;‘9@%1@6&&)&%%5 é%tﬁltgﬁé’r Wﬁe of | bond
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CSNR SOchcl@he;@@BéiRy],) dmiaed n |ndependently fromeach other are 0 to 7 and
mn i s 0 to 7; wth the provrso that mis not O, if Vis Oor S, A is
hydr ogen, _7In%|ﬂ?§‘t|as %}T&ent inveéHtib |ther‘érls ofRIBY |co%obﬁﬁsz:fﬁﬁﬁtbﬁfll)at ons,
Az is C3,0 cycloal ky 10cycl oal kyl - 7-al kyl, al keny) up to 7 carbon
atonms, alkynyl up to 7 car rbon atons, het eroaryl or Cl _7-al kyl optionally
substituted by Rz, or A and A2 are bonded to each’bther to forma ring

and -Al-Az- is CI-? aIkerne or kenle@ p,to 7%@{) atn at ons,
ou

optionally substituted 4 in vvh| -Al-Az- can
optional Iy be repl ac \,S or. r - Al (ﬁé\ s CH=N-CH=CH— whi ch
can optionally be s @H/,?y aI kyl, A3 and A4 independently from
each other are hydro mal kyF" or A3 and A4 are bonded to each

other to forma ring t ether “with the carbon atomto wlich they are
attached and -A3-A4- is -(CH2)2-5-, A5, A6, A7 and A8 independently from
each ot herwigié&n hydrogen or Cl . 7-al kyI , A9 is hydrogen, Cl-7-alkyl, alkenyl
up to 7 carbon atonms, or aryl-Cl_7-alkyl, A10 is C.7-al kyl,

C3. | ocyel dal kyl , @ybralnypaif, . 7- al kyl , heteroaryl, or het eroaryl -d.7-

al kyl , ..
_ \'A is a single bond, G, §, -CH,-, -CH=CH-, -CH=CH-CH;-0-, or -C=C-,
w is CO, COO, CONR', C$O, CSNRY, SO, or SO,NR,

mandn  independently from each other are 0 to7 and m+n is 0 to 7, with the proviso
that misnot 0,if Vis O or §,

!
A is hydrogen, Cy7-alkyl, hydroxy-C).;-alkyl, or alkenyl up to 7 carbon atoms,
2 -
A is Cs.1ocycloalkyl, Cs.i9 cycloalkyl-C,.;-alkyl, alkeny! up to 7 carbon atoms,
alkyx;yl up to 7 carbon atoms, heteroaryl, or Cy 7-alkyl opt:onally substituted
by R% or

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® indepertdently 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, Ci.7-alkoxy, Cl.y-alkoxycarbonyl N(R,R%),

tino-C..;-alkoxy or halogen,




pis 0or 1, Rz is hydroxy, hydroxy-Cl _7-alkyl, Cl _7-al koxy,
Cl . 7-al koxycarbonyl, N(R4,R5), thio-Cl _7-al koxy or hal ogegs 12, Jome 2006 -
8a R, R3, R and R5 independently from each other are hydrogen or
G _7-alkyl, and pharmaceutically accgptable salts thereof, with the
provi so, that the conpound of forrmula (1) is not
trans- naphﬂ;ﬁg epe-1-sul fonic acid nmethyl-(4-nethyl am nonet hyl -
cycl ohexyl hyd #odR1 igdependepl fremeachinshererahydengeh or Geaslkyla phenyl or
napht hyl which £an opti onal be substituted b 1 to 3 substituents
i ndepende%ﬁgﬁgﬁaé:g'ftécaﬁ)f 3 ?###é%‘g%?fcm&ﬂwoo&'aéi qergaepd of af kynyl  up
to 7 car bolRrBYla ks is nit ros-giphthalehk-yiselfieic dvid mehpl-(dhmethglayinofdthylcF3, NH2,
N(H, C!_2-cydbkedydmeti¥)@mide;al kyl ) 2, ami nocar bonyl, carboxy, N2,
Cl. 7-al koxy, thio-C, _7-al koxy, C1_7 10 al kyl car bonyl,
G _2-al kylgedhenyl oxy, Cl.r-al koxycarbonyl, phenyl and phenyl oxy: the term
"heteroaryl" nmeans an aromatic 5- or 6-nenbered ring which can conprise 1,
2 or 3 atRm; sgl egt ed fé‘glm ni trogen, oxygen and/or sul ghur, whi ch can
opt i onal | "M ATR fepRfagbeny) onnaphthgl grow t whideenoplinndly besibstitinteddp| ect ed
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descr i bed®ah¥o@s selestegiffammnitrogen, exygénagidéorisalpbiyr, Shich c@HsptionalipHeCH- |

- CH:CFr CHsb@itnted by 1 f@e EsuHs&iuaﬁtSirﬂ@%eﬂd@{tl?fsﬁédi&ﬂia&ﬂgﬁfrmoﬁug%@Cl- resent v
l.nventi on I =l u S S I N apbovye ., ar e e, erein
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calkylgrminocirberylsadiony, NQb, Conplbenydthica€i.def i ned above

“are t hoseslkaietetatiyltaitsonyl; Cli=4lkflcaridniiky, TP BlkBREBORAC HeRTRAYNDS as def i ned
-above ar epﬁehggﬁ,. wherein Vis CSC?l jI’q;lmé)u;jdi tiib%%l, Cg?r%ogﬂgs of formula (I)
. as defi-ned abgve, in which Wis COOrelate to a preferred enbodi nent of

the present i Rueéaradnre capppondsh formulai(Drand/orplaemaansicilly adceptablesdles r ed.
In a fyrt I m&m f ' [ . LS. .0 4 and
nis Ogt oﬂﬁfle.oggﬁl E%Bﬁg% of . tarm %ﬂ{ ?I%Qet? %B%%@hdémgf@%@%} %&f}em?gtlga are
al so pr ef \Op¢ Bef O%ﬁﬁ'ﬂﬁ%‘lds 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. '




as decsri bed above, in which the nunber of carbon atons of (CH2), , V and
(CH2)" together is 7 or less, are also preferred. 12 June1§9&)n6ez Ogb 20
O her preferred conpounds of the present invention are those in vau ch A
represents hydrogen, |ower-al kyl or-h§drexy-Tower-al kyl, preferrably those
in which A is nethyl, ethyl or 2-hydroxy-ethyl. Another group of
prefegded co H‘lﬂé i t.ion. are those.in i gh A2
repre%dent s | (r)mmtgr- al ieg%gfcg&f%nggﬁ%me ?élég?r}dflﬁgﬂn,%noarre F’b%r‘gwgf% optjonally

subst i t ureRressptsiydrogenslewar-piky] er hydroxgclowerialkyl, prcferrablyrthoseridavhigteh s n 25
A2. K - ' ial |
o e, At D R B0 |

-+, Conmpounds_of .f or myl a mé\_{ne{el n are to eal

“forma [YSGUGRAFCA0seADY Aotceressnts Jovesealkanyl. araethyl-pysimidingt, eslower=2, in
whi ch one&yl_@jﬁion@l}cl\ii_nbstitﬁfed%y l\}h%he?éﬂgi%_tﬂﬁﬁ??, wich%&fdﬁéﬁﬁﬁ&d&f ﬁﬁ%’&i&lr kol,

or -A.-A2z2 - er el X2 1S hydroxy or, hydroxy-| ower-al kyl ,
and éﬁ ;A\é ﬁéfz?sgb(%’ﬁmﬁ?%ﬂﬁ?’gyf@‘ g SPeasypIe d, with those
conmpounds, wherein -A -A2- is -(CH2)4- or -(CH2)5- being especially
preferred. |Gompowrdsffornindn €1)nwhercimna® A21 Af srelbonded té eachagherabferimbo form
a ring, i i 2k {errably .a 4- -. Or..6-Igenbered rin such as
e.g. pi p%% %l“%f{l q})r kﬂ?ﬁ%ﬁ%‘eﬂgé uﬂné“frsf"ﬁ?-ﬁm Wé?yéﬁa H}:lwéffg‘ﬂe' 2 gUPhe
present 9fmbedi’s @n apsionallysbe xeptasad by NI 0nf0,\W0-A3ABERICH=N-CH=0kHe 2006

PCT/ EPOZJHe3difi B2 §34 I a@ﬁ,ef_ J0. rese Iy her
preferred ongou o’far&&sfru ao?{e?_@;%gfikggsdﬁ)g%ggg&g_lglrog'xe?r?gg'g%\fhagrbei n A5 -
and #b IPéffCFEE h\d FergErpoundsewherginetferA‘e ds < Clhah 0a s(GH2 s obeing espetizliyas
def i nedpadferced. are those wherein A7 and A8 represent hydrogen. -5 Conpounds
of formula (1), wherein A9 is lower-alkyl also relate to a preferred ' -
enbodi ment of the prgesent .ingyentign, wth those conpounds, wherein A9 is
met hyl relg‘lfcﬁﬁp‘f‘ﬁ’ f{l?&uaa &%&M%@@m@mn@&mred
conpounidpreferablipade, 5-nor 6Mrienlibeddd ring sady s e APiferidi RIS FYRIolidMM! ei n ALO is
phenyl optionally substituted with ~“hal ogen or  CF3." Compounds of formula

| def i in. Al10 is, 4-chloro | o ph |
El% r?fS I ugr Lﬁew%gg%ﬁ%gﬁéa%ﬁt cli‘@é? Bﬁ%%ggﬁngp Fﬁ@#‘éﬁ:‘ﬁﬁ&}ﬁ?&gdb?f gener al

formula (1) are those selected fromthe group consisting of trans-N {4- |
5- (Allyl-nethyl-amno)-pentyl] -cyclohexyl methyl }-N-nethyl-4-




trifluoromethyl-b enzenesul fonam de, 15

trans- N-{4-[5-(4-Hydroxy-pi peridin-1-yl)-pentyl]-cycl ohexy{sgiiaaons N et hyl
-4- trihb$enesses hyl - benzenesul f onami de, PCT/EP02/13786

trans- N[ 4-(5-D et hyl am no- pentyl)-cycl ohexyl met hyl ] -N-nmet hyl -4-trifluorom
et hyl - benzenesul f onami de, trans-N-(4-{ '

“trifluorone - benzenesgl f gnam de,
" trans- N (%:qxgé[ yehepein g 2B énggqept l&yﬂrﬂgﬂn Other preferred compounds of

-pentyl }- .F,y NI? st d@Hn@&IaBO\NI mtthmmﬂaeremmﬂaudmémrm;mh;eimgemeaghefronam de,
LS hefartshcbmaiat b R a g Hetha SePSE R Wkhia RPLAY b car bar ¢

acid 4- tprefer
trans- [ 4-feprdseriiydydgeni no- pentyl ) - cycl ohexyl met hyl ] - met hyl - carbami c acid 4-
trifluoronethyl-phenyl ester, trans-(4-{5-[Ethyl- (2-hydroxy-ethyl)-am no]

-pent yL}- cycl ghexyl, gt iWhim Bl WheRIPAT: fowd g1 4isb kddtk uds prafirred - pheny|

. ester,

1 ans- { 4- &mbedimentiobthy ppessatinuention. yith thestcomporyds BRESEH Aebmtitet hyl - car
bgm c gc 'hr% gté" Epf hﬁé)u%ﬁ‘ fefﬁéa'eﬁfb%ﬂlfhezﬁsé)ﬁfer ielfﬁf‘é’}ioiﬁa}{o@ds axie those i l;n

ol d 41 rwhicher SivaeThmoprRisiabaoreih A" phasyt bplBhall skoHRbia i DA ¢

trans- N '\{%HJS%Q MR- € biiedd ¢fiforrhuldl{fpe ldteﬁthe)d above, wherein A is 4-chloro-
cycl ohexyl nme

oro I f onam de, 35
t r ans1f- Nehemyl l\‘gFAﬁ‘(@B&? 1Pg§‘?3a\“"ie'§??§;§’é cycl ohexyl methyl ] -4-trifl uor
onet hyl - benzenesul fronam de, trans- 4-{4
[ Ethyl - (2- hy dprefeyreeitdoyipouads nbienial ﬁrp@yﬁbh@@?ﬁ%@hﬁ‘} morythegyour wo
103/ 053919 _ - 1%’%2 ofune 2006' trifluoromethyl-benzenesul fonam de, trans-N
[4-(4-Di TR ho- but yl) -cydohexyl net hyl | uor onet hyl -
~ benzenes utrirsrinideld; (Allybmethyl- mmol'@ﬂﬂgﬁtﬂﬁpgwlﬁ%%ﬁw ?fb [Bhexyl et hyl ]
t N- et rl\ll}/!{tﬂzhf&{-%tﬁg géﬁ%ﬁ%:uifoﬁmﬁﬂ@zgnesul fonalm de, } _—
rans- net hyl - am n yC ¥ yl - 4-
11 br st 40 RS B 1) RS pRep iy L b A
(2- hydroxﬁ‘iﬂ%%éﬁﬁlfbélﬁlenesh&bydrhdeycl ohexyl met hyl ) - N- net hyl - 4-
trifluor Otr;aex;[sr%l b&nﬁ?mngtﬁ%ainqgo pentyl) ~cyclohexylmethyl]-N-methyl-4- trifluoromethyl-
benzenesulfonamide,
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

39 4-trifluoromethyl-phenyl ester,
trans-(4-{5-[Bis-(2-hydroxy-ethyl)-amino] -pentyl}-cyclohexylmethyl)—methyl-carbamlc
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-




trans {%V(%ﬁ l&éHgyl nmet hyl - am no) - but yl ] - cycl ohexyl net hyl } @Mﬂglmggr bam c
acid 4- oro-phenyl ester,

trans- Met hyl - [ 4- (4-pi peri di n-1-yl - butyl.)ygeycl ohexyl net hyl ] - car bam c acid
4-chl oro- phenyl ester, trans-(4-{4- [Ethyl-(2-hydroxy-ethyl)-am no]
-butyl }- cyteﬂﬂabmmkmypmﬂzhdgmtfmhngar bamc is acid 4-chl oro phenyl ester,

ez D) BT e il

(Al - rretl:ltyxlaermamlfm)amdé hyI ] cycl ohexyl met hyl } - N- et hyl -

LEt hyl (2 gy %lﬁﬁ@’*"ﬂ%ﬁﬂ%r%ﬂﬁﬁﬁ&qf%@a”ﬁvﬂ%@mﬂmﬁrﬂ&emmﬂ- -

trifludr o@ukwﬂeslﬂé}menésul fonam de, trans- N

4- Di et hyl 1 t hyl -
genzeﬁesﬁltﬁgﬁﬂgéaw ns- I S~ ] ﬁg@dé)ég%e ex IL)’N Heﬂgﬁ Qg] Y
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91 - (B Bor SBaR 4 Er R i S E S 2 el cbhboimetl
trans N- I\/mehly)rl-lll\rr[fmwwnp!llmla m;me fohamide, but - 2- enyl oxynet hyl ) - cycl ohexyl ne
P e bisematlioe el
trifluorofed h&sme#ﬁrh& orqrpgtxl- ”@ﬁ“e{sﬁﬁ namidé,
[Ethyl - (Ztﬁﬁﬂmwetﬁﬂwill A3 ThétRflamlifd-(DrbuR2-eaylbopehylidytlohexylmethyl]-4-
cycl Ohexylm uorgn)et hyl-be genze}iesulfona{rlnici uoromet hyl - benzenesul f onami de,
trans-N-(4-{4-[(2-Hydroxy-ethyl)-methyl-amino}-(E)-but-2- enyloxymethyl}-
cyclohexylmethyl)-N-methyl-4-trifluoromethyl-benzenesulfonamide,
trans-N-Méthyl-N-[4-(4-morpholin-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-
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trans-N-{4-[4- (A |yl -et hyl - am no) - (E) - but - 2- enyl oxynet hyl {> gyel-8hgxyl net hy
1 }-N meWP063939; f | uor onet hyl - benzenesul f onani de,

- trans-N-(4-{4-[Bis-(2-hydroxy-ethyl)-amgo] -(E)-but-2-enyloxynethyl}-

- cycl ohexyl nmet hyl )-N-nmet hyl -4-trifl uoronet hyl - benzenesul f onam de,

trans- N N%ﬁu*lzﬁﬁﬁ&@mq@gjggégégﬁff?@mm} - 2-enyl oxynet hyl ) - cydohexyl net hyl

-4- 20 trifluoronet h-I onam de, trans-N-(4-{4-
]( 2- Hydr oxweﬁﬂw53%ESH;ya-Hé{dﬁqmnﬂ(lﬁj—pMPliénehylb&w@wﬁw}ﬁ-m[lohmlmethﬂ}-
cycl ohexy iNYeidiy )4 hifliRkdnibthik-bérizEhasalfOnmiiay, - benzenesul f onam de,

Lt vor M- (epmepliding L lsyrmsti)- srelshestmeilseabmic.agid 4
trifl uer onklohyiphbeyizamesul f onam de, 25
vt a R R el - RRBEGAZ Dbad ek P agR NI bEic xdighex vl met,

" (4- pi peri dilora-phenybesterxy net hyl ) - cycl ohexyl met hyl | -4-

trifluoro YA 1lpenz §j 1 —armingl- - -
trans- N-( EFQ gwt zg?%quxy- ot ﬂyzl E - amlaytl mll-l%]r# l%ltgfymethyl} cyclohexylmethyl)--
- but oxy meTIsHI=asharBaasid freblarptpherylaster,

net hylyp4- trhhd- Hﬁibmydhﬁﬂiﬂéﬂr i1t ymethyl}-cyclohexylmethyl)-methyl-
trans-IRI- I\/Ert I“Lgl-‘{ 4- (4- ryolidi ?l{dl-lﬁq- bt}t%;nﬁre%, E]ycr) f)c(i/x():(l o%eilz/lmrr?st%yl | -4-
Lr 1T uor ofAPRpIC S CHEE PR itde

- trans- N { #ahst {4-M-Difneti®laimihe it sxyimethyl peypctotiehplinethyl] -methyl-carbamic acid 4-

. -cycl ohexylmet h lrﬁl I\g-tmat hyl -4- trifl uoronethyl-benzenesul f onam de, 35

1 ans- N (AP pRel ¢

~02- hydr oxy- et hyl ) - ani no] - but oxymet hyl } - cydohexyl net hyl
) - N-- et hyansé(4-{4-{Ethpr Grkstdngxy-etbph) emmin o] -botwegpingthyl } - cycloheximethyl}-methyl-
T BB Ol oo T2
t r ans- N- (@agsaMethiyd-{2-24 {3 pirseidin-lrgitehydlrystghexyl]-ethyl}-carbamic acid 4-chloro-
- but oxy meguslt esteedohexyl met hyl ) -N WO 03/ 053919 -16 12 June 2006
2 (1S - St CRmBNy R G d-Rpnor s PR THh by | met hyl -
N- et hy| -Benkéndstifmtanmige,hy| - benzenesul f onam de, _
t ?35Zg’gt:%‘%{sgzg{%@é%{yi.g'ﬁ'agp%ﬁl |- OXUTRLAY! den G ShARSK YA PRh Ly £ar bam ¢
t r ans- Metdhdrofphepisl gsteper i di n- 1- yl - but oxynet hyl) - cycl ohexyl nmet hyl ] - car bani ¢
f"ghgoi;’ rre&ﬁnnglf @3@{‘% %§t§ irﬁr:éatixh%@ﬁ:&érohéfyuﬁezﬁfrl}-W&h%ya}%mé'a):rd@mx}d-am no]
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-methylamino-ethyl)-cyclohexyl]-ethyl}-

- benzenesulfonamide, ' B '




met hyl - carbam c acid 4- chl or o- phenyl ester, 10
trans-(4-{4-[Bi s-(2-hydroxy-ethyl)-am no] June 2006
- but oxy @ RyN339ty cl ohexyl net hyl ) -met hyl - carbam c acid 4- chﬁ or o- phenyl

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

~acid 4 o .-.t-_ ydrgxysiet hyl ) - ani noj
- but oxymaqha?‘ %@g@ oﬁ% %I[%ré%hy[ é #Yﬁ- i’[gﬁ car l;:\(e&gnam lchI or o- phenyl
ester, benzenesulfonamlde,

trans- Met Rylys 42chtbr -2 m.le@-r{z C['étﬁylL yd%)ﬁ#é ?&)ﬁﬁﬂh@ﬁ%t}&?ﬁﬁh&xyﬁ%ﬁﬁm aci d
4-chl oro- phenyl ester, ns- 4- o- N ne
(2- pi per i dngiby= W%%W‘)m’é‘?éﬁohexyl I -ethyl } - benzenesul fonam de, 20

trans- 8524{t14m5-|?détﬁ%|-%| ip'@bﬂtimaIUyl’l?bopeI-Wﬁ) ~pilchexikiathyl}-bdbymic a06d y! - car bam
i c aci -.chlo enyl “ester

trans-{2- FQIOEC?P ¥am no- et hyl ) -cycl ohexyl ] -et hyl }-net hyl - carbam ¢ acid
4- CE| F; o- trﬁhﬁroq-l{sfiﬁt}qﬂ ,(Z-ﬂﬂydmy{eﬂay]ll -dtnind] arb%ﬂayr}yﬂee}eidh;kylmghﬂ)atlah{ll-]{ :
- et hy met L. oro- 25 phenyl ester, trans- [2-(4 -

Et hyl - ( 2- ﬁafgx%‘ccgc‘?gra’f"’gfﬁhq”f‘e% &thyl }- cycl ohexyl ) - et hyl ] - net hyl - carbamc
acid 4- chltnans}l\b —I‘és[ﬂéﬁ -piperidin-1-yl-prop-1-ynyl)-cyclohexylmethyl}-4-

'Zr ans- et Ia.yﬂ}] ?Jeﬂ?rﬁ-%eﬁf‘én@dlﬁﬂhﬁﬁieet hyl ) -cycl ohexyl]-ethyl) -carbam c acid
chl oro- en

(2-{ 4- [ 2- (@D%@%%ﬁrl%w(?ahﬁrdfeﬂ'é%ipta}mWHPb?féhﬂn}’Ue"tYﬁl)?bfollfothi/’]I) Near bani ¢

aci d  4- cliefy: '4%%&”01@8 I-berlzE@éiGHfonamide,

b Ezcﬁr‘;’wf R M bei oS ) retesptineyl cdrbahic 3d £27 P2 ©

[ 4- ( 2- di neiffuremietol-phegyll ksteydohexyl ] -ethyl }-N-nethyl - 35

eyl cRoxirI o For st ERPi e ha[“r g b T oy e byt

‘trans- 4- Ctdrbmmcmcnb‘t-ltlyﬂuwomﬂwﬂ-@hé@ stfethy| ami no- et hyI )-cycl ohexyl J -ethyl}

: 4b (2ot ﬁ?@nﬁg}ﬁ B A T i Rl e L S S S AR
ph )
trans-N-[2-(4-Imidazol-1-ylmethyl-cyclohexyl}-ethyl]-N-methyl-4- trifluoromethyl-

20 benzenesulfonamide,
trans-N-(4-Imidazol-1- ylmethyl—cyclohexylmethyl)-N-methyl-4-triﬂuoromeﬂ1yl-
benzenesulfonamide,
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)- cyclohexylmethyi] methyl-carbamlc acid 4-
fluoro-phenyl ester, :
én_d pharmaceutically acceptable salts thereof.




trans- 4x - [2-(4-{2-[ethyl-(2-hydroxy-ethyl)-amn

- et hyl }@hﬁﬁsﬁe%l Y-ethyl] -N nethyl -benzenesul f onam deJ ’EP“2’13736
trans- Met hyl -[ 4- ( 3- pi peri di n-1-yl - prop- L-181yl ) - cycl ohexyl ne leyrﬁ - car bam c
acid 4- chloro-phenyl ester, trans-(4-{3-[Ethyl-(2-hydroxy-ethyl)-am no]
- pr op- 1 ynyI} Ezynticﬂhﬂy)ph'éﬁ?ﬁrb& EdmpBihds of gen¢rabionauRqlCard tledsk sdlectqh @ owlthe

ester, | - [ 4-
(3-pi peri %ﬁ’ ycyﬁgl%l\tl ynyl)-cycl ohexyl methyl] -4- 1o
trifl uor orisamsy. iéﬂéqupéraham—mthrlbﬂmdohmhn{thylﬂ-Eatb;hm acid 4-chloro-

(2- hydroxy lg,_tn Vésteram an -prop- |-ynyl}-cyclohexyl nethyl)-N
nmet hyl - uor-onet hyl - benzenesul f onam_de,

trans- l\/%t I'Fﬂﬂ r o =-Mgthyl-db4-(3-wiperigin r)dxﬁﬂ])dlrﬁx»qlqh%‘y’mﬂ%ﬂkﬂr@ﬂhqu%bﬂbam c
acid 4- trbd‘nhet&rsﬁlfﬂ&tdiﬂilde henyl ester, 15 trans-

B A

{2-14-(3- Itﬁﬂdaﬂnhethylybermmu]f&mmmlephexyl ] -et hyI } met hyl - carbam c aci d

(6 Gt BRhGRaREkyt Sl <chdlsgrtlyhexbepie s omer nyt - 20

berze?ﬁrlm?%g%fm&?$4 Impjdazolo; %Lt!ﬁ Oégfﬁlraﬂxilrﬂ &E qﬂﬁ_ﬁﬁefonam de
| -y rTE_ [ (2 anii (! r)e - 4- ,
e et ot goer - Y QR REC T oty -4
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trans- N-[ %2 erpmcayg-‘ liﬂfftﬁ( 'E) - but - 2- enyl oxymet hyl ) - cydohexyl met hyl |

- N- netiby| trdns-MdthylL{or [20@L piykridipn Al -dpcloh -ethyl}-carbamic acid 4-
trans- N %py}gf [4 [rr‘!élPhyl (gﬁr:et hyl - pyri1 m di n%le-] I )Ygim no] - (E)-but-2-
30 enyl oxg}]@ i flohexyl met hyl ) - 4-tri fl uor onet hyl - benzenesul f onani de,

r ac- t r anstransietiH{dncBystc olidin 1 A-(E)-propéry)-Eyclohexyl]-ethyl}-carbamic acid 4-

(trifl uor&g&}oggdé%&ye oxy]
car bonyl }a ?,I cl ohexyl } net hyl ) anmoni unol ate, trans-Methyl-{4-
53]: I( met hwrafpﬂ‘@p{ﬂ [Blm(ﬁdwdqupethﬂyﬂm%pmﬁmohmﬂmbﬂwbmw carbawmicd

ug
trans #g@%ﬁﬁfrto?&etﬁéimeny esﬁ% | )-am no] - prop- 1-ynyl } - cycl ohexyl net hyl ) -
met hyI ctmdﬂr{i" -Bishyl-(2-hydroxweghyBrarhinedpeop- 1laynyl}-cyclohexylmethyl)-methyl-
trans- [46(,1’.1”931%&9)% ﬁ'fﬂd?)?oﬁréﬁﬁl i)hgmlegmcxﬁhohexyl met hyl ] - met hyl - car bam ¢

aC| d 4 fluoro-
trans-N-(4 {3- [Ethyl (Z-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)
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f or mul aw(d )3/083%19t hose sel ected fromthe group consisti RCWEPI2/137

trans- Met hyl -[ 4- (2- pi peri din-1-yl -ethyl )gcycl ohexyl met hyl ] - car bani ¢ add
4-chl oro- phenyl ester, s

trans-N-Met hyl - N-[ 4- (2- pi peridin-1-yl-ethyl)-cyclgohexyl nethylj-4-trifluorom
et hyl - benzenesul f onani de, $

trans- N-(4-{2-[Bi s-(2-hydroxy- ethyl) qmﬁﬁﬁ et .&qudohexyhnethyl)-N—nethy
| -4- trifluoronethyl-benzenesul f ghamde, -g [

(4- D et hyl am nonet hyl - éﬁpohexy gt h71) - ﬂaﬁﬁyﬂ carbaniic acid 4- 10
trifluoronethyl-phenyl e r [2-(4-1

[ Et hyl - ( 2- hydr oxy- et hyl ) - ani n(@] Het f hyl }-cycl ohexyl ) -et hyl ] - met hyl - car bani ¢
acid 4-trifluoronethyl-phenyl ester, (11}

trans- Met hyl -[ 2- (4- piperidin I-)Inethyl-cydohexyl)-ethyl]-carbanic add 4-

fl hyl - ph I
L1 ans- Not MR AeomEpd (A BeEDN-GEA’ AV Y QSN NS car
i c add 4- ghplaty, eriffies 0y, Brastlpand Ur A ,{Af A7) A%, W m,nan p are

[ 4-(3-pyrro | 4-
chl or o- phéﬁéﬁﬁdnégtaé?\ye, of SherRir R rr?esﬁ%g QQWA lrlﬂa% h@‘l hr 681, RRIME i3T5 Gr
trans- (54- §H; [ Bi s- (2- hydroxy-ethyl)-am noj - pentyl } -cycl ohexyl net hyl) - met hyl -
carbam c 20 acid 4-trifluoronethyl-phenyl ester,

trans-(4-{3- [g;g)ylle cgﬁx Qy&hﬁf%nﬂtm&}mﬁmmﬂl -prop-1-ynyl }-cydohexyl net hyl )-m

et hyl - carbam ¢ aci oronet hyl - phenyl ester, and

. trans- N—(4 {3-[ Et hyl - (2- hydr oxy- et hyl ) -am no] - pr opyI k- cydohexyl met hyl ) - N- e

: thyl-4- trifluoronethyl-benzenesul f onam de, 25 and armaceutically
accept abl e salts thereof Conpounds of.forQaA® (6/ Vié one or nore
asymretric carbon atoyrs and can  exi 'n the of optically pure

8
enantioners or as radagatA. The inuéptibn enbr(gt*f\e?bll of these forms.
Conpounds of fornul a, (PR WTh™ar& tirans-i somers (with reference to the
cycl ohexyl ring) are“‘trefé@Hg)q,. : 2) wi || be appreciated, that the
conpounds of general forrmula (I) in this invention nmay kHIderi vati sed at
functional groups to provide derivatives which are capabl e of

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




conversion back to the parent conpound in vivo. In a second aspect of the

preseniybigypsdoy®n. there is provided a process for the mepuiAstdhs of
conmpounds of formula (1) as described abgve, which process conprises a)

reacting a conmpound of formula (I1) V\DO%?053919 19 A9 CAWN WAlo (CA)P
PCT/2EP02//1378b a conpound (Al, A2 N C(A3, A4) - ( wher ei n Vv
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A3, A4, AbreaA8dudt and/phthdlt anhilrid¥in ﬂiclﬂbr@xhdﬂﬁn@ﬁﬁrooﬁﬁteﬁ@ﬁdrﬁl@@e above, or
wherein HV is nesylate, tosylate, triflate, , Bror I, and Mis O—Ior

SH, orb) rea rmu 6 CAA )"
4 WN (CH2) m‘t&?ﬁ Wraﬂﬁ%ﬁwnmh%%ﬁ@r@ ﬁ’l\%‘ eﬁﬁéé% {whé

t osyl at e, manufattured acdording ton proceasat defineddboveA3, A4, A5, A6, A7, As, A9,
Al, V, W m n and p are as defined above, io and optionally converting a

d of f f ble -
ol b and oprreidef 9‘%%%&%@?#&&%%%5%3&% (SRR et hitentof th %E‘OVS
wher ei n Wised for the @wet:pamtrandfcv psroeby axis pbdigeases wab@mmsomeﬁeé w:thLQ
React i Onsa,s?@ G hENRe h m&ﬁmﬁ L.géna!ctebos% VRSHRY Bfkeases, mycoses, parasite

.I

(AL, A2, U N M can be carried, out, by, procedyres known in
the art dnfeciRnscan S'quﬁaﬁéd&fﬁéﬂ?ﬁme@ ans/er BroPhylaris of jrapaired glucose

N, N-di metybiétadnes, raﬂbéies td¥nbEsHndPs ﬁf&mveqﬁsdwér@qrfefdmlﬁ férthet he
presence of a base, | | odi um gym q ert-b Sﬂ'ﬁ ridine in a

t enper at §fe8tM¢ %TP@PS‘ agie of @\opg.ear el“b‘ﬁ§n or hiyp W of fornula
(1) wi Hypa H&Qﬂﬁtﬁbsw!%d%?aseanraﬂoﬁﬁwpﬁdcﬂuﬂ bymp imoasusideraionas i n the
art and escrl I.n tdne %_anpl es 20 preferentially in solvents |ike
* N, N-di ne 5’??\“8{8 QI met hyl formami de or  nethanol, preferentially

bet ween room terrper ure and 80C. A ¢ und_as defin e
converted to 18 %HQ‘F&@@B%I aﬁhf’yprﬁﬁ%rgﬂf‘%% ngHere iy, P,B?"b‘geédﬁ‘?ae@%ﬁ‘%%mn’ﬁpl n the
compositions comprising a pharmaceutlcal compositions comprising a
“ compound as defined above and a pharmaceutically acceptable carrier and/or adjuvant.

In a fourth aspect of the present invention, there is provided compounds as
defined above for use as therapeutic active substances.

_ Further, the invention relates to compounds as defined above for use as therapeutic
active substances, particularly as therapeutic active substances for the treatment and/or
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.




art such as by a treatnment with a corresponding acid in a solvent |ike

et hanol , nethanol or dichloronmethane in a tenperature range of Shgg- € 9.
-20C and +40C. A conmpound as 25 defined above, wherein Uis a lTone pair can
can be converted to a conpound wheret®a U-is WO 03/053919 12 June 2006 -20

O by procg ' C by reaction with a mxture of
hydr og pﬂfgﬁégg&n@é@@%ﬁgﬁé?{ v%ﬂlﬁ)%pﬂleﬁgals’l %"‘éﬁ%ﬁ‘@?ﬁ”&%\g’f PRRMIABr onet hane at
roon‘i‘ﬁ%@ﬁ‘é?%?”hﬁé’“?ﬂ%ﬁﬂi on further relates to conpounds of formula (1)
as  defimedidmains for theirenmentandion ptophpakiaofigpeichalesteroRnii, ocess as defi ned

abo crﬁﬁerﬂﬁ,sé}fehgs‘c@’erag&y&culﬁu ses! 9:%*&8&?, p‘%ﬁaéizé’fd?&hémf,]gzplst%esE he present

i nventionh n.be u . or,, the treat'ment *and/ or prog .axJ s° of di seases
whi dHmePEndloT erespralitertv d eigy g/ or Aeeatmpent apd(or BROPRYIRNSRE a, hyper | i peni a,
ar t dmpaised ghycosri toleranmg end dinbatiisseases, nycoses,. parasite infections and

gal | stones, and/or treatnent and/or prophylaxis of inpaired glucose

tol erance, diabetes, tunors and/or hyperproliferative disorders, preferably
for the treatnent and/ or prophylaxis of hyperchol esterol em a and/ or,

hyper | i peni‘dothensiahqsimentiraantalaie te tienusend samsmuinds adlidsfinaticatovpder icularly
cone ithe areaivat siei/ai praphyleds dhdieises whitch Sealsoviated vilrOBT such b) @ third aspect
Oft hehy BErBRAterdIBN B0 ADlipehiE LRer RBlGOY ISP IRLIBOSYLI,CaL o GRTPOST L ONS
conprl.lgg n% a ﬁlg‘;lar nmaceut i'cal “conposy t1onsS” conprisrhg’d conpourid as defined
abov e 'HEEOS galeRsecumorsand{or hypesprolifsrative dispiders, anddgrdreatmtintandior |1 n a
‘;0? r t ipraphpiexit ofinpalived @l’ue&te E&iexhﬁl_eéa?a HﬁBetﬁs_t, BFerfé’ralt)lﬁ %’d}rtﬁlé/tkéiﬁgerﬁ ? h”po un ?ﬁ as

efin . USe as rapeuti ¢, acti ve substances. Further, e

i nven?ﬁ%ﬁéﬁ@%@s “@}ggﬁwﬁsﬁﬁ@%a&% T - for use as therapeutic
active substances, particularly as therapeutic active substances for the
treatnment and/or prophylaxis of of diseases which are associated with OSC
such as hyperchol esterolem a, hyperlipema, arteriosclerosis, vascul ar

di seases, nycoses, parasite infections, gallstones, tunors and/or
hyperproliferative disorders, and/or treatnent and/or prophyl axis of

i npai red gl ucose tol erance and di abetes, preferably for the treatnent

and/ or prophylaxis of hyperchol esterol em a and/or hyperlipem a. In another
enbodi nent, the invention relates to a nethod for the treatnent and/or
prophyl axi s of di seases which are associated with OSC such as

hyper chol esterol em a, hyperlipema, arteriosclerosis, vascul ar di seases,
nycoses, parasite infections, gallstones, tunors and/or hyperproliferative
di sorders, and/or treatnent and/or prophylaxis of inpaired glucose
tol erance and di abetes, preferably for the treatnent and/or prophylaxis of
hyper chol est erol em a and/ or hyperlipem a, which nmethod conprises

adm ni stering a conpound as defined above to a human being or ani mal.




12 June 2006 - 20a In a fifth aspect of the present invention there IS
provided the use of conpounds as defined above for the pre 2@3

medi camang &3/650%19t he treat ment and/or prophyl axis of hyperm’iﬁ mtl em

hyperlipenia, arteriosclerosis, vascul ary,di seases, nycoses, parasite

i nfections, gallstones, tunors and/or hyper prol i fer ative disorders, and/or

treat ment and/gr, d?fn%ﬂh%l Hefi0f relh el ﬂh@%e%f‘é‘éﬁ%%uﬁ@é RIRRRE e dbalet es.

Anot her errbodr men use ounds defi ned ,above for
t he treat rpeenarati@iy @frmfmmre&r Shefreatmentandionippy amuorliscases YREh ¥t h CSC

such as  hyReRekEr DSCaLEMshyp @ydaeréstepcﬂéﬂaa, hﬂfeﬂﬁiehﬁ& Ca'n%h@sdlé'osmaﬁfdwlaﬁtr
di seases, nycoses, parasite nfectr

hyper pr ol idisepssts %coarssra%ra%reén%eeﬁmsosﬁgroeﬁ? ﬁ‘é‘ﬁ?’séﬂgf%hypffr%%a T"s of

i mpai r el QlidéR@&s, dndl e tratrend afld /i pheplpdaxiqufehesiadd gludose tdlbrante &rat ment

and/ or pr | axi s. of ., h hol est er o],erni

03/ 053919%?"% e 3o Tab R Ble SR AR R AR &hﬁmﬁh%kﬁgﬁ‘;\% alldlor | oo
t o the usdypérlipemiao Sudsmedicaomértnenimphisaecdngpoundeas defingsabavt.on of

medi caments for the treatnent and/or prophylaxis of diseases which are

associ ated wi i (50 ﬁﬂﬁ ﬁo@d@i&@@h%@% nAkRflréd byWHRGhéthB&Biden below, by

arterioscl erosi s, vascu coses, .parasite infecti.ons,
gal | st oneshe matheds gnamrmhc psasepley oF b @%@Wé&ﬂfﬁ?gﬂa‘tﬁﬁ‘?ﬁﬂ?ﬂt r eat ment

- and/ or,qpr ophaitigks for Hhe indRHVARR 2B QS 4r@k§6vﬁrﬂfcﬂh@lp€rsodlsﬁh@d ﬁﬁtheﬂﬂef erably
for the t r eat ment aﬁg/ or &’é %:}/.l axi.s of ﬁg{t@erchol estero%cﬁJnr a / or

hyper | i peffaatingsmaterialsdre sifrsh rammsrrateavalatle o bs PIEPaS ve. The
conpounds aRflofAls ki mhithodagivdrebeiow i i theregaimplys dihisy methodd kngivu ém thesirow, by

~.ithe methods given in the exanples or by anal ogous nethods. Appropriate

reaction 10 conditions for the individual reaction steps are known to the

person skilled in the art. Starting materials 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 methods known in the art. WO 03/053919 -22
~Schene 1 9 12 June 2006 PCT/ EP02/ 13786 _




Tr ans- (4- et hyl am nonet hyi - cydohexyl ) -met hanol (7-trans with A5, A6 = H, A9
= Me) can be obtained from 006
trans- ( WM9HISSXWnet hyl - cycl ohexyl net hyl )-carbam ¢ acid tBCTfEﬂamm%ss ester
[U S.- (2000) US 6,022,969 A] by treat rren% with lithiumalum nium hydride in
5 tetrahydrof uran between room tenperatu 7e and the reflux tenperature of
t he tetrah‘%grofuran (step g). Introduction of a tert-butoxycarbonyl
' protectlv Wetli on by treatnent with di-tert-butyl-dicarbonate in
nmet hanol /triethyl am ne between -10C and roomtenperature gives conpound 8
(A5, A6 = H A9 = Me) (step h). Conpounds with . variable aI lf!yl groups A5,
A6 and A9 areOgr@ared from €sefohexane- H, Gcar boxyl iANaNid. @ no
al kyl ‘esters, efergntially pgno isqpropyl ers, eby Akt Tintr ction
of the first yl -g#oup A5 conwemsi on he a_c;.Ld |yOin"1 into the
correspondi ng acid chlorides t r eat ment th a di-al uprates in
sol vents |ikeqe or tetraky j{uran pr tially at C (step a).
Reductive am nation of the ketones 2 wi th ammoni um formoatg and sodi um
cyanobor ohydride in sol vents \i%ke nethanol sor 4t hanol prefePentially 15 at
roomtenperature then gives %:}i\r;eﬁ 4 Xut?/g\g equal H (gtep b). If the
ketones 2 are treated with an y Ik t he presence of
titaniumtetrachloride in ether as v hedron 42(11),
2931-2935 (1986), then tertiary al Dl s 3 are forng (step c). The

i i 'Jylazideinthe
presence of 12 June 2006 WD 03/ 053% RCT/ EPO2/ 13786 -23 borontrifluoride
etherate in a solvent |ike benzene tp fromthe azi/des as described in

i& hf ufh reagent i

. ‘Tetrahedron Letters 28(51), 6513-6516 (1987); the azides are subsequently

oat terrperat ures between roomternperature and

hydrogenated w th hydrogen gas and e.g. a pallgdiumcatal yst in solvents
| i ke nmethanol, ethanol or tetrahydrofuran to the primary am nes 4 (step
d). IntroductHon of a tert-butoxycgr bonyl 5 pratective function at the

prinmary amsi rrm@ of conpoupsls ,4 | eads enlto sy ounds 5'*(5tep e).
Conmpounds can be al kyd at eda He pri g P'en*t’ oxye
prot ect ed apfunctionwith a kyI phal i 0' eseﬁc of a e

i ke sodiu dride in a solven ke—N—N‘-d| hyIfOLnﬁa.n;Lde dketonitrile

80C to introdige substituents
A9; after 10 @®duction of the este@Hfunction Wwohh e.g. lithidy al umini um
hydride in sglvents |like tetrahygdrofuran at tgnperatures bet ¥en -50C and
roomtenperature, the conpounds 8 are obtained (step f). Conpounds 8 are
subsequent |y oxi di zed to the corresponding aldehydes 9 by using e.g. Swern
conditions: oxaly chl ori de/ di met hyl sul f oxi de/tr| et hyl a i

in
di chl or ombtaRENE: methﬂemlapm@fbﬁlr%lﬁdwﬂiwanps {-remp “m}h 03 /FB580% dMe)
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 '




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

[ 4- ( Ter{ydustegherdi net hyl - si | anyl oxymet hyl ) - cycl ohexyl ] - nﬂid%lij]ﬁn%%oé)gounds I
are prepared fromthe correspondi ng blé hydr oxynet hyl cycl ohexane
derivatives by treatment w th one equi 3Arent of n- butyl lithiumin

tetrahydrofuran_at -78C fol | owed, by e ui val ent _of
t ert - but yPorgnifpged e, mFgrs It arovatt TBEBeResHe g emntheraidss @ deeihedt iton

_?f [ﬁ (t eTetrdlédybn Qﬁ?ﬁ*smgtﬂ#,' dsaaadswymvmym} azMeJ memy&e]qulemtyhhmbgenhtedo )
met hanesu chl ori | .Or ONE: arni
gi ves t heWHIaO‘?YZiTB% Taleliohma ﬁhér@@ﬁ*’f“@nﬁ Yf’%ﬁ' Q'E él?an tﬁ%mg i
cyani de i ertahpdmhifurniygl the prisrg emites 4g6eEptd). l;}'ltveilichen @iartcrtdnmnqmmnﬂ WI t h
A5, equal h n_( t e h
corrpouﬁ H%tecttlQre E.tq)cﬁglg at zﬁrfa Ing'}n %gn?]lﬁs n*o‘?et? nﬁfr.lngé a?g?lgésst t4I geagg ?IB to
met hanol gnmp@mch‘e 5pr($tﬁhr §). davmpeurBlswiSt ﬁafAS e Ad-alkyiatedh cat Athee quimary o tert-
hydrogen %&ca&%}d\%ot’ec&k PiRALLiSR with'8n 4086 halllfe iA3he P3&4Ace of a base
- PCT/ EPO2/
like sodium hydride in a solvent like N,N-dimethylformamide or acetonitrile at
temperatures between room temperature and 80°C to introduce substituents A% after
10 reduction of the ester function with e.g. lithium aluminium hydride in solvents like
tetrahydrofuran at temperatures between —50°C and room temperature, the compounds 8
are obtained (step f). Compounds 8 are subsequently oxidized to the corresponding
aldehydes 9 by using e.g Swern conditions: oxalyl

chloride/dimethylsulfoxide/triethylamine in dichloromethane, ~78°C to room temperature

15 (stepi).




-25 without tert-butyl-dinethyl-silyl protective function (step b).
Alternatively, alkyl groups A5 and/or A6 can be introduced jpk ano
conpounﬁ’@@"%?s’lf’reat ment with a base |ike potassium tert?%uidgigggyor

sodi um hydride in solvents |ike tetrahydyofuran or 1,2- dinethoxyethane
foll owed by addition of one or sequentially two different alkyl halides, a
5 reactio referentially perfornmed between 0OC and 80C. Mono and/or di al kyl
cyano coﬁf)’g %Ig 2 can be reduced to conpounds 5 as descri bed above (step
b) . Alterrfl_r@ively, cyan}mnpounds 2 can be reacted with alkyl Gignard
reagents i ol vents |ike &twers,or t*éﬂrméﬂ%dfuran bet ween 0C andotu,ﬁ?
reflux tenpetature of the sol At to formt EiJﬂ\"_’correspondi ng_al ky& Ketones
3 (step c).| R¢ductive anmn n of the ketofjes 3 with to _ 1umporm'ate‘
and sodi um tyanobor ghydri d sol vents | @ met hanol or kano| H
preferential by at r80mterrp rature I owey by réehoval ? he

“tert-butyl -diﬁthyl -silyl prQtective Tunction WTIH a us hydrofluoric

acid in a watef/acetonitril e—t#ixture at roo t enper at gives amnes 5
with As equal” to H (step e). atment of ketones 3 with a , second al kyl
Gignard reagent under condi té’ ons simlar tost hose | ust @Eécri bed gives 15
~tertiary al cohdl's 4 (step d).“The tertfary al*kohols 4 gre Ohen reacted with
trinethylsilylazide in the presence/of bo&ontrifluoride etherate in a

solvent |ike benzene to fofmathe @ respofdi ng azi de as described in
Tetrahedron Letters 28(51) 4y 65136516 (198Y) and the azide is hydrogenated
w th hydrogen gas and e.g. a galladium catal ygt in solvents |ike nethanol
et hanol .or tetrahydrofuraa td the primar o2 ¥na% 5 without tert-butyl 20
- idimethyl-silyl protective Tu Ekgen, whi ch get A@gst under the conditions of
the azide formation (step f)/ f}eatqpnt of the ‘am no-al cohols 5 first with
di-tert-butyl-dicarbonate 4f~Ndichl oronetha in the presence of
triethylam ne foll owed by i c anhydride sapd pyridine in dichloronethane
gi ves the di-protected conpolinds 6 (step g). [Conpounds 6 can be
N-al kyl ated at the primary tef-butoxycarbonylQ protected amino function
with an 25 al kyl halide in theSipresence of a bfise |ike sodiumhydride in a
solvent |ike N, N dinethylfonﬁ%ﬁide or acetonifril at tenperatures between
roomtenperature and 80C to g ntroduce substifuents A9 and give, after
basi c cl eavage of the acetate function, the primary hydroxy conmpounds 7
(step h). The primary hydroxy conpounds 7 can be oxidi zed subsequently to
t he correspondi ng al dek dgé“8‘by using e.g. Awern conditions: oxalyl 30

chl ori de/ di met hyl syl {)_o#qﬁ% /triethylamne_in ,@168 | or onet hane, -78C to room
t enperat ure (st/éCEf\'A + ' :

03/ 053919 -;{@Aét"ﬂ]’erre 3 0

CA°A® CA°AS
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’_and A® equal to hydrogen and
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without tert-butyl-dimethyl-silyl protective function (step b). Alternatively, alkyl groups
A® and/or AS can be introduced into cyano compounds 2 by treatment with a base like
potassium tert-butoxide or sodium hydride in solvents like tetrahydrofuran or 1,2-
dimethoxyethane followed by addition of one or sequentially two different alkyl halides, a
reaction preferentially performed between 0°C and 80°C. Mono and/or dialkyl cyano
compounds 2 can be reduced to compounds 5 as described above (step b). Alternatively,
cyano compounds 2 can be reacted with alkyl Grignard reagents in solvents like ether or
tetrahydrofuran between 0°C and the reflux temperature of the solvent to form the
corresponding alkyl ketones 3 (step c). Reductive amination of the ketones 3 with
ammonium formiate and sodium cyanoborohydride in solvents like methanol or ethanol
preferentially at room temperature followed by removal of the tert-butyl-dimethyl-silyl
protective function with aqueous hydrofluoric acid in a water/acetonitrile mixture at room

‘temperature gives amines 5 with A® equal to H (step e). Treatment of ketones 3 with a

second alkyl Grignard reagent under conditions similar to those just described gives
tertiary alcohols 4 (step d). The tertiary alkohols 4 are then reacted with trimethylsilylazide
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-
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

"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
chloride/dimethyisulfoxide/triethylamine in dichloromethane, ~78°C to room temperature

(step 1).

A9) N O
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CASAS8 A9 I I 9107 A /[/(CA AP N W-A70 CASAS 11 Al dehydes |
undergo Wttig reactions with a variety of ylids. Thus, treajmgosith
(benzyl Y 8345991%r hal oal kyl )tri phenyl phosphoni um sal t s, PETAP0211318 June
2006 WD 03/053919 PCT/ EPO2/ 13786 -27 (p%@[mbutyl )tri phenyl phosphoni um
broni de or 3- benzyl oxypropyl)triphenyl phosphoni um brom de, preferentially
wWth fi nelzg/ mlled potassiumcarbonate as base in solvents |ike

2- met hyl - apgmgdol or tert- anyl al cohol at tenperatures between room
tenperature and the reflux tenperature of the solvents, yields 5

[ 4- (5- brono- (E, Z) - pent 4 40 yl) - cyclohegéy(b%yl] al kyl - garw?fmc acid 22
tert-butyl esters 2 B

[ 4- (4- benzyl oxy- (E7A%- ButC | - eny| Jola] thXyI al ky, arltmecar b B)ﬂﬁ'{Hd
tert-butyl estfis 5 {step a). CQX[&I onal |y, thego lﬁ bond pr;/\gzent*’can be
reduced by hy gﬂénatl on leading to conpounds and e). If a

benzyl oxy fu i on hasabeen sent im the phosphoni ums and 4 he
correspondin | ef i n—tHen, hy drogenol yt r enoyvals. of t he .benzyl
group reduces{the double bond at_the same tifne (step e). removal of

the tert- butomycarbonyl prote e Bruncti on Wi agkd (st gd f), the
correspondi ngsz ne corrpoundszzl and 7 are cogverted into c ounds 8 and 9
~carrying the OWA10 groups by the foll ow ng procedures (steps d and Q):

a) NA9WA10 = Sul foRam des or carbamates: treatnent with an aryl -sul fonyl
chloride or 15 witham aryl chloroformate preferentially in the presence
of diisopropyl-ethylan ne, potassium carbonate, tetrahydrofuran and water

bet ween -10C and room t nperature. b) A 10 = Thi oc rga tes: Thegam nes
“wmay be reacted with A Cl in sol venq{,sé I ke d| oxan | | or onet ne or
tetrahydrofuran in the pr sence Aa) asé? I|ke i opyl-et(@&# g1
agueous potassi um car bonat e. e NA9V\A10 = Ur;é § e am neé5 paytie
reacted with isocyanate in dioxane at room
: g
Q’\/ Q/\/——h— —————
OH
7
AQ
1
(CAA) Nw-ar
CAA A°
N
(CA'A%),  “w-A"
—— loe °
CA'A
i
A‘l
A? A’ N/.
| I - (C\"lz)ﬁ Al
(CAA) M- —a® CAA) Nw -ar 11
CAA CAA

O
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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-




tenperature. d) NAOWA' = Thi oureas: The am nes may be reacted with

| sothi ocyanate in dioxane at roomtenperature. e) NAYWALOi=)f\gi2des: The
am nes Rpybsoessescted with A OCOCI / Hueni gsbase in CH2C 2, PCRBP02/13786

A10COOH EDCI / DVAP (via fornmation of the m‘ret rical anhydride, and
subsequent addition of the starting am - 10 Cto roomtenperature) or

| t tivel t | / DVAP A H
NV E%I}\I-ﬁ%%“%m—“gh Eﬂﬁ?@c B®pG 2 At r%eﬁﬁgigtﬁﬁ?m "Naowkio =
Sul f ani deS;enI)Hex@rbpﬂwmhymbpﬂmsplamlem viiromida| fpasferghtialiyl omﬂdeﬁndﬁ amiledine
- 30.in the fesgl“C%m% SARES 94] Iyddtd ﬁﬁ{?'rﬂéﬂmﬂez-bgﬂﬁoﬁbﬂ feanml a&tm Iaeles

can be pr p%?sé il

rom A orosu oni ¢’ acl ﬁg la ld
room tenpeempmaeurfeabb@wenl rapym temepesatuomand the refluxgempenagirg ehide 40 V?Bts(}"e §

Arernap’ 421%.brh, fﬁ%‘%@?ﬁ]} )R HSRSy ARG bl Sutalie lazladtenrbmiemmstzu le

g 053919
PCT/ EP02/ T8 76l86(42berayias i hda-tort- Loty elohesisiRa M Ei’i@“f’i&nd"ﬂ%n ertsputyl

convert ed ¢ff0s5 {(Qep GIr OBESNUNG] 1he ddﬁ&l&l&fmﬁpieﬁma:hﬁ!Sbeb-ydtideézbgrriwdrogmhhon
met hanesul fonyl F

Rk v b T
A AZNH 1S e ﬁhes“mmmlswt aBd lies cugrgpoddingrettfinnthepithei hydrogghelyee zemenal of i n

N, N-di et hy d d
oot ol JOBESTAR ETETSRMIOR E B f petial o
ref I ux anulexy-lbalttnisrcaﬁb@nﬁ pratective functiemyith acid (stepy ¢and 1), the cczyespeg g apyine

Amines 11 By 8Rh g@.ﬂh yarpgomnwmts%{f@b nds §3hd 9Qhrrlinkahd Nﬁgwm*g:@aps

using a fxture o ro eroxl de ea adduct and phthalic anhydride in
di chlor onbyﬁhm@llawmsnpm es5i6BF 4@BAE) I n case A A2N (U absent) signifies
“imdazol-1-yl, then the transformation of halides 8 and net hanesul f onates
10 is pergg NIt b Sulioglamales or csﬁadhumshttéartnﬂ:ﬁt iithansalyleifonyi &doride or

N, N--di net hnyorma de ferenti t era S LHoom
" tenper By uMath gp ﬁq’l -&Sﬁo é’E"é}eoB‘Fg %‘?@Y § sésgfr'& g tagwiﬁgﬁtdr SRR nt o
conpout nds pbiastiymi caebonae tetvdhiytirofiadan aind waterdreomen i-48°G md reonpieaReriureof 15
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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

room temperature.

- ¢) NA*WA'® = Amides: The amines may be reacted with A'°COCl/Huenigsbase in CHCl,
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 chloride at 0 °C to 65 °C.
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Compounds 9, which contain a hydroxy function, are converted into the corresponding
methanesulfonates by treatment with methanesulfonyl chloride in dichloromethane and

triethylamine at 0-10°C (step h).

Amination of halides 8 and methanesulfonates 10 with amines A'A>NH is preferentially

5 being performed in N,N-dimethylacetamide or in N,N-dimethylformamide, between
- room temperature and 80°C, or in methanol and optionally 1,8-diazabicyclo[5.4.0Jundec-
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
Y 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, Imgjun 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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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
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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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Pure cis or trans 4-(benzyloxy-alkoxy)-cyclohexane carboxylic acid esters 1 can be
-converted into the corresponding N-alkyl amides 3 by well known procedures of
saponification and amide formation via the corresponding acid chloride as intermediate
(steps a and b). N-Alkyl amides 3 can then be reduced to the corresponding N-alkyl
5 amines 4 with lithium aluminium hydride in tetrahydrofuran between room temperature
and the reflux temperature of tetrahydrofuran (step ¢). Optionally, a tert-butoxycarbonyl
protective function can be introduced with di-tert-butyl-dicarbonate as reagent before
removal of the benzyloxy function (steps e and f). Compounds 5 with either a two carbon
chain between cyclohexane ring and the amino function and/or substituents A% A% AT, A
10 different from hydrogen are prepared from the carboxylic acid 2 as described in Schemes 1
and 2: i) the carboxylic acids 2 are modified in analogy to the procedures described for the
5 ) _ carboxylic acids 1 in Scheme 1; or ii) the carboxylic acids 2 are reduced to the
corresponding primary alcohol with borane-tetrahydrofuran complex in tetrahydrofuran
between -10°C and the reflux temperature of tetrahydrofuran and then transformed in
15 analogy to the procedures described for the hydroxy methyl compounds 1 in Scheme 2,
leading to the primary amines 5 (step d). After introduction of a tert-butoxycarbonyl
protective function into primary amines 4 and 5, the tert-butoxycarbonyl protected
nitrogen function can be alkylated as described above leading to compounds 6 (step e).
Hydrogenolytic removal of the benzyl function and removal of the tert-butoxycarbonyl
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 hydmgensulfate 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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di chl oronethane at 0 C). These triflates are then reacted in situ with 15
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as base in nitronethane at roomtenperature to 60 Ctq ékgd anj netsj 4
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5 21]. For longer side chains, the rearrangement is performed with n-butyl lithium (ca 1.6 M
in hexane) in tetrahydrofaran at -78°C as above, followed by addition of a co-solvent such
as 1,3-dimethyl—3,4,5,6-tetrahydro-Z(lH)-pyrimidinon and reaction with O-protected o -
bromo-alcohols 4 (s = 2-7) (step b and d; e.g. 1-bromo-@-tetrahydropyranyloxyalkane) to
give after removal of the O-protective function (e.g. with pyridinium p-toluenesulfonate in
10 methanolat room temperature to 50°C) compounds 6. Conversion of compounds 5 and 6

into final compounds 8 can be performed as described in Scheme 3 (steps € and f).




8 Al dehydes 1 can be treated w th triphenyl phosphine, tetrabrononethane and
triethylamne in dichloronmethane at 0OC to room tenperat ur e1f guns 20

2, 2-di bbASP/A  derivatives 2 (step a). Rearrangenent PGIE{ER02/13786
n-buyl-lithium(ca 1.6 Min hexane) in _jgtrahydrofuran at -78C followed
by reaction with formal dehyde (-78C to room tenperature) gives the

(G n )N Pl 8hs St fed b ST G AE b FRCITMAEE” 7

Marshal |, <rappounds of fosmujadiandctheiy salts: \Wal l ace, Eli M Total Synthesis of
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‘B. J. Og. . 61(17), 5729- 5735 and Baker Ra nond; Boyes,
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15 - After 1 hour at 370C the reaction was stopped by the addition of 0.6 ml of 10%
KOH-methanol, 0.7ml of water and 0.1ml of hexane:ether (1:1, v/v) which contained 25 ug
of non-radioactive MOS and 25 pug of lanosterol as carriers. After shaking, 1 m! of
hexane:ether (1:1, v/v) was added to each test tube, these were again shaken and then
centrifuged. The upper phase was transferred into a glass test tube, the lower phase was

20 again extracted with hexane:ether and combined with 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

- 35 preferrably of 1 - 100 nM.




in cold phosphate buffer. Dry [14C] R S-npnooxi dosqual ene (MOS, 12.8

nC /mol) was diluted to 20 nG /1 with ethanol and m xed y YL Phpgprhate
buf f er - 3% BShs30p0vi Nne  serum al bumi n). A stock solution p(ij]EPUINB?ﬁSt
-substance in DMSO was diluted to the to geswed concentration with
phosphat e buffer-1% BSA. 40 Pl of m croSones were mxed with 20 | of the

wth 20 gl of ihesorippiads of 8T | afler tidk Prrr e Enh o o0 B
0. 4ng/ nil usted asinedioanarmts, €. mfherfsrmnftalﬁﬁmweuatal[piqa]rﬂ;&sl\fm&nmabhosphat e

- buf f H 7 o
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cent ri f ugQshtmenes, LiRREE ob BAS OriiadintinBtiaficH & peefertéd a gl ass test tube, the
- | ower phase was 20 again extracted with hexane: ether and conbined with the

first extract ThE%&I&bh%fm@mﬁeﬁzacmﬁ&l pr@ammhedaﬁ be effecreddia awhdrneni t r ogen,
thereS|du d‘p ded in 50 ane: et he ang'lf}fgdgll gtoasulca
gel pl at e Wht ‘6#3%‘7 @?‘Qﬁ’ilt?:a'%ﬁﬁ?%[’cﬁ eé‘ﬁ‘%‘?’é‘&ﬂ‘?ﬁ qEet her (1: 1,
viv) agpt QSm@bHﬂd&tof f3RRUIRT ad oy seirl sH: armh@u&m E?:itﬂé salg)eptionelly inanost er ol
product were 91 and, respectivel YPS %quAfter galera | oactive MOS
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. to lanost gapliniesiondBaroEdard Wittosmithbie, ﬁ@dt&ﬁcmewetmwtmy%ﬁqyanbxe
. determ ne the yield of the reaction and |nh| blth& The test was
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of 100nM and the percentage OSC i nhi bition against controls was 30

cal cul ated. ThgitiBM CarBeeingletigld aFOHBIO BAgiofhnichermir esferials,bue blsb 6fgaichi bi t
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conpounds gettinerapgless Switablecasrien Mateaals fasiseft gelating eans TRRAPBle10 M 35
preferrably éﬁiale]ozl's, &%s rl’Ms a¥Ps 31 113%RE 1iqdf polyols (RepeRdibg oREHé EBQ?&’ df3786

The corrpour% forml a and/ or their phar rraceutlc 1y acce bI e salts
~can be uthedctive lnﬁtﬁdmﬁ@ﬁtcgmeés gight,thopigeers b TeaBired Inthesassafse Be clatine

preparaf i %r Sl.?fgb?\{ @alrmer HALANE ?Jra.‘he gfodh%ﬂ:@f soﬁﬂlﬂd@'aﬁﬁ%ﬁh‘p@ Bre, fdiey can
be adm nistere or exanple, perorall dgl)
example, water, polyols, sucrose, invert sugar and the like. Suitable carrier materials for
injection solutions are, for example, water, alcohols, polyols, glycerol and vegetable oils.
Suitable carrier materials for suppositories are, for example, natural or hardened oils,
waxes, fats and semi-liquid or liquid polyols. Suitable carrier materials for topical
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




in the formof tablets, coated tablets, dragees, hard and soft gel atine
capsul es, solutions, 5 enul sions or suspensions, rectally,Tfméheé the form
of supp¥0 oL, parenterally, e.g. in the form of injBECI/EBI2/I3TE6UL I ONS oOr
i nfusion solutions, or topically, e.g. ijythe formof ointnents, creans or
oils. Oral admnistration is preferred. e production of the

phar maceut, gt i : soct L1 L 1
Fam 11 o toany N SRR (AR B8 0N At Spch o BTy of e Beith ah B
conpounds Rsecisephenmacokinetit/prpfileithd conppraundeould b ipisterecbyith ohe os seiveral
optional | yy,t Laatl o w therapeutical ly val uabl e substances,
into a galdgﬁ?ggfa%gghir?’rﬁ'éﬁ gﬁ %ﬁg#ggﬁﬁll%%get her with suitable, non-toxic,
inert, therapeutically conpatible solid or liquid carrier materials and,

i f desired, usihglphatrmeemiticaltpreperations gonvenientiggontain about1150@ mgapreferablys ar e
not only iyn i i | , but also organic 15 carrier

materi a s} @ﬁﬁ@g‘?3%%@§§ﬁ%ﬂg?%?§%?%§e, corn starch or derivatives thereof, ’
talc, stearic acid or its salts can be used as carrier materials for

tabl ets, coat ddetfelitveing Examplys serve tarillustrateithe petsant invensiopdnimare deiailt Bidye
carrier L for - i,k &&@ for exanple, vegetable

- oils, \/vagg{éé,%Iil g’%‘zerh%&@%%h?cggclﬁhggs i%ﬁ%?%%ﬁ@%[s (dependi ng on the
nature of the active ingredient no carriers mght, however, be required in
the case of soft gelatine 20 capsules). Suitable carrier materials for the:
‘production of solutions and syrups are, for exanple, water, polyols,
sucrose, invert sugar and the like. Suitable carrier materials for '
injection solutions are; for exanple, water, alcohols, polyols, glycerol

"..:and vegetable oils. Suitable carrier materials for suppositories are, for

. exanpl e, natural or hardened oils, waxes, fats and sem-liquid or liquid
polyols. Suitable carrier materials for topical 25 preparations are

gl ycerides, seni -synthetic and synthetic glycerides, hydrogenated oils,
liquid waxes, liquid paraffins, liquid fatty al cohols, sterols,

pol yet hyl ene glycols and cellul ose derivatives. Usual stabilizers,
preservatives, wetting and enul sifying agents, consistency- inproving
agents, flavour-inproving agents, salts for varying the osnotic pressure,
buffer 30 substances, solubilizers, colorants and maski ng agents and
antioxidants conme into consideration as pharnmaceutical adjuvants. The
dosage of the conpounds of formula | can vary within wwde [imts depending
on the disease to be controlled, the age and the individual condition of
the patient and the node of admnistration, and will, of course, be fitted
to the individual requirements in 35 each particular case. For adult
patients a daily dosage of about 1 to 1000 ny, especially 12 June 2006 WO
- 03/053919 PCTI EP02/ 13786 -40 about | to 100 ng, comes into consideration.
Dependi ng on severity of the disease and the




preci se pharmacoki netic profile the conpound could be adm nistered with one
or several daily dosage units, e.g. in 1 to 3 dosage unitgs jihe€2006
pharmaceuti cal preparations conveniently contain about 1-500 ng, preferably
5 1-100 ng, of a conpound of fornmula |I. The follow ng Exanpl es serve to
illustrate the present invention in nore detail. They are, however, not
intended to limt its scope in any nerer. 12 June 2006 -41 Exanpl es
General remarks All reactions were performed under argon. Preparation

Exanmple 1 5 1.1 2.90 g (11.0 mmol ) Examples

trans- (4- hydr oxymet hyl - cycl ohexyl net hyl )-carbam c acid tert-butyl ester
[U S (200Qenekdbrdindies?, 969 Al dissolved in 15 m of tetrahydrofuran were
added slowy to a suspension of 0.92 g of lithiumalum nium hydride in 10
m  of tetr%gydrofuran. The raﬁlction m xture was then stirred at 50C for 4
hours, codhed eEmdrerepriumed uliferaeong 10 of ice, stirred at room
tenperature for 30 mn.,, diluted with ethyl acetate, dried over sodium
sul f at e, ffl’fFRaé?twﬁifﬂ@P@\laporat ed. Thus, crude trans-(4-nethylam nonethyl -
cycl ohexyl ) - net hanol was obtained [MS: 158 (MH)], which was dissolved in
20 M ot methanol, cooled to -10C and treated at once with 2.77 g

di-tert-b | - di.car bo e. [The the .regctiaon m xture was stirred at -10C
for 30 ni %%a%gilgf"‘r"b@arrfff“é‘ﬁ%Q}Ya%W‘éﬂﬁﬂﬂ%WdﬁF!emi’é’fsﬂ?a%cq%ﬁffifty,“ M of
wat er and egten{U.8f (2000)et$ pl0aRPeteAlvdissolad dad Samblof teeraliglasfuianrwereraddedr e
evapor at e u,n[}q%r INTA Yol Xy ¥ . # | of an

i ce/ wat er Ao Xt urfl es{mg’gd extfp'%é?e%gﬁ%uﬁ ‘Iri%g}s%\a\ft %?(%%q}r#&%\‘] bg%tg:?#g%ﬁ%?'hane. The
combi ned df ERFYRLRELHE MES Pisa swsed & PR Cfor & owssesooled 408 treated ivith2 g and
evap_olr at edf ivedgtirredr z&dbﬁﬁ&ei/?ﬂp&ggw for 3ﬁhﬁint,]9ﬁlgfﬁhdﬁmfﬂ9feﬂ¥?ﬂ%déﬁ&, Gh(éjd) m?&OPr aphed
on silica a g1 vly m xture of di or ojret hane and et hyl acet at e
as the el &‘g‘ﬁ%m\&k‘%’/@h" ‘ét.eédg;i%f‘y/sp olra)r%d;sﬁlulf’- e e 4'm3tﬁ)qamm°m"'ﬁ’yp
hydr oxynetCYthﬂW)cmégéW was tohained (fbiShy38 (dHDHWhicla@ias diseived 29 Imlast er  as

col or | ess mettia8610ksoledith ~ 1M and?BéatddM: dnce With 2.7 #B-t ~b9fv}59§?1$gﬁa§§"ﬁgﬁi' de in

5.0 mM of .dichl.oronet hane werg co d to -78C then, 0.
di met hy| s HEFEREAGR MoHuss wes sire atd%“?%%?%@@r@? t ypomptemipgiatre fgdd@unnd t he

reacti on Swbsgquently, sk iml rod dvatndr and8Cnfl f tfiCthfkiiecsere T, afl 8R80regtioR. 64 Mol )
trans- (4- 0, | I i) < | - car bam c,.aci ert-butyl
ester di sls]r{c?)’lM %dé%éﬁ&gﬁg un%\é:cé{&&g{@éhﬁ@%p%ynég ﬁggtéﬁévf\'/ef?é‘ﬁ%éd)é@ la(tjﬁamf ﬁlé Peaction

m xt ure sicpwatey mixtureangd exyactady3 times with 100 ml of dichloromethane. The combined
dichloromethane phases were dried over magnesiurﬁ sulfate and evaporated under

reduced pressure. The residue formed was chromatographed on silica gel with a 1:1 v/v

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




m nutes. Subsequently, 1.84 m of triethylamne were added at the sane

tenperature, the 30 reaction mxture stirred 30 m nutes at 78C rmed to
~room t ewgeesnsasw and stirred for 1 hour. It was then pmcmbé’z%%%dﬁgo m of
an ice/water mxture and extracted 3 tlrrg with 50 m of dichloronethane.
The conbi ned di chl or onet hane phases were shed with dilute hydrochloric

aci d, sodi ydro olu

magnesi umeg'd?rfq ge(gﬁgbaﬁb@Tgt@dé L‘ir Potrmguce hf)n‘?yehsnseu&e) "%'gfgaerg%(@&:eaﬁlorned
was 35 chrimniabutglramhadcdqusss kimoaplyels solid,MS$t 223 fIMNHL hi xt ure of

~di chl oronet hane and ether as the WD 03/ 053919 -42 PCTI EP02/ 13786 6 el uent
giving 0.61l§ g (91.1% trans-(4-fornyl-cyclohexyl nmethyl)-nethyl-carbam c
acid tert- utyI ester as col orl ess_anprphqus solid, M. 273 (h@IH4+ 1.3 -
0.590 g (20390 &3P} mmehstrang-foforpyl-sycdricermetisDnethyhearhomicodgid 157 -buld i o
L ert- 3U5y|es§:]x_‘,e§g§5 g gz ;3251:9010?4 (Uroﬂiﬂbhiylﬂnﬂkrn‘?lﬁhb&ﬂ}wn)drﬁlmbﬂf% mamo I um
rom de an

9. 24 ot assi um 0 re su

ot T an®, 7y gl pizistim narbdhaBoyaE susHetel th o & tHT-al REesdl gndghe
hours. |t reacidnhmixtofohatd a feﬁnmfbreﬁﬁmluai ot @as tl'dtnldmbbd toi fobre temperatoey, at e,
filtered a r | Yo U
 chr omat ogr AEHBR &l actBS i S5 sRirBROR Snady BALES, BB CICEAHEE
~and to et rfermad;wahélremgma@edmngd&a@sbm@(9354’%m1xture of dlchloromethane and

trans Z- b ts yl e acid
tert bt yicer 3 IRTMEE) g B/OpURLRLER. QXNFWM%WWD
(3.07 mm|cyclphw§nghzl trnetbﬂ arbampicpsit tevt'eufyl §516x\28 6B 1)¢§Srfé§q%‘§]° nMSh9?3 i s
..carbam c ggydpgrt-butyl ester dissolved in 15 nmi of ethanol were added to
‘a suspension of © 300 ng platinumdi oxide freshly reduced to pl ati num by
hydrogenatlon I mmedi ately prior to use. Hydrogenation was then continued
at anbi ent "pressure until 95% of the cal culated amount of hydrogen had
been consunEd g T(BeOV, irnol) eaahs-BIZ-(d-(5-be@muaent-ilehgl) egicloheylmebyl]-reetiaid

Cacta B ot aé%f”gtfl? S s Yt R 1501 of ctbanol wets added to a suspension of
ester as G00Daorg [elssnwusbmuée fsedh,ly feBucsing p(latdnulnBﬁ)) hydrogenagion smmgdiagelppriggp| )
trans-[4- (g u?f_f ﬂya V\ﬁe’ﬂ%ﬁ&ﬁ wa 8QS§¥%H% :R%kr]blﬂ:ﬁtpﬁé’skuﬁ%m‘%% A ehdkalculated

tert-butyl |sso ydrogen chloride sql ution
in di oxanenemt of thyd rcegaethaérbqw)spewnﬁ i Thead the; repgian mMBRPET Wt AEeTeg ovar

hours. It cmé aha@w;ﬁw@@r i oas*o Hogen fra@pﬁcs-sfo%@wﬁyl)r@daha@ﬁﬁaﬁﬁ JHn

FAE - i il beon T
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




am ne hydrochl oride as col orl ess anorphous solid, Ms: 276 (MH, 1Br). 1.6
0.786 m Diisopropyl-aethylamne, 0.619 g (2.53 muol) 12 June. 2006
4-tri fl oon affedsoyd - benzene 30 sul fochloride and, 0.952 nopEREPRABIEN
carbonate .(dissolved in the mninmal amoypt of water) were added to a
solution of 0.718 g (2.30 Mol ) trans- f43(5-brorm- pentyl) -
cycl ohexyl net hyl ] - et hyl - am ng, hydrochl oride in 15.0.m, of tetrahydrofuran
kept at  F& .XTHE"S?-E%ICh-ihSn“iﬁ@%‘Fu 02 "‘faﬁeﬁ“f’maéor%?%fly % isﬁlf%dg of ™} hour
at - 10C amggthictomkthdneuis die elent toving riadiuge (9216% Wamnsbd édGdmoinp-pentyl)-
evaporated, ,poured j 50.m af..an 3s i 6§/ Ll uie ande extr 3
tinmes wt ﬁyq})@‘wﬁ%‘?tj”af'&ﬂ"c?p}rﬂ‘réﬂﬁlgﬁgm%déﬁ%ﬁg%nggeuéf&éﬁl%for o%%t harﬁsellggﬁgs es
wer e dri edmvphousaghid 604 ((Merg“]land evapor at ed under WD 03/ 053919 -43 12
June 2006 PCTIEPO2/ 13786 reduced pressure. The residue forned was
chrorratsogr}ayphed on silica gel with dichloronmethane as the eluent giving
1.03 g (9269 trans-N-[4-(5-brom-pentyl)- .
cycl ohexyQ#88 hyml] Lhis )-aethylamine, o?-é?fgt fy {399 el -triflearpmsthylphenyl
col orl ess hRpEOPAMES OS] Létt. (?’500)9@(8)[ 104981051) -and 01828 fhgSpdtassium carbonate

' 4

chi or of o Kol the gininy smauiie o aer) Tosadtohiq ¢ ahHONEh S 0B2ER200, 1y
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The residue fornme s _ chronmt ogr ap| L] 3t - : ‘
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trans- N-[ 4- (5- brono- pentyl)-cycl ohexyl met hyl ] - N- net hyl - 4-
' 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").




trifluaronethyl-benzenesul fonam de (exanple 1.6) dissolved in 2.0 m of

nmet hanol were treated with 0.5 m of N-allyl-nethyl-am ne12am gsreactlon
m xt ur ewsd exosedof or 6h at 25 50C. It was then evapor at eci;c*pmwzﬂ sent o 50 ni
of an ice/water m xture and extracted 3 ,tines with 50 m of

di chl or onet hane. The conbl ned di chl or oret¥iane phases were washed wth
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brom des were treated with secondary or pfimary am nes in| nmet hanol or
N, N- di et fiytaceta@m e to Yi el errrary_or| se am n roduct s as
listed in|%he fo trmﬂd‘ité %&9 | 1585 o TR RR S TR °ﬁ§4ﬁ4ﬁiﬁ°"¥f
2. 2trans- N-{4- [ 5idi ﬁeﬂf&iﬂrpmjﬁﬁ@]]r.ans- N- [ 4- fpenfil)o0- 4- Hy dr ojpiperidine
pi peridintl-yl)-p ent di ne
cycl ohexy| net hyl }< rfi ﬁ%’%\’h‘%‘?‘é’@é}z’ﬁﬁ%‘@r et hylci’dﬂbeqhﬁth?dl] uoriorret hyl - met hyl - 4-
benzenesuf f onani @etrififdromethybt hyl - bepzenesdthgdntni de
2.3trans-N-[ 4- (5144 §r{eg,g§-n%gé (5- Bromo- Di [gg kN onfiihyle
Dimethylam'no-pehy ‘-penoty - ]
cycl ohexy] net hyl { - N- met hyl - cycl ohexyl hret hybpnz¢nesplioppmideorjonet hyl - met hyl - 4-
benzenesul f onam Hetrifl uoronmet hyl - behzenesul f onan de
2. 4trans- Mo 4- { Skl ]2 (8- 493t rans- Nyhd- (|oraBs-N0ps-E5 Brbmo DithethPk¥mine
hydr oxy- ef hyl ) - ajm no] pent yl ) -ethyl)-am ng
pentyl }-clycl ohex ARUQ-SRYIShexy] net WPERYR:
met hyl -4-frifl UOfc?HBhé)b}rlm&ﬁ?lf]léNI iethfienz enelsidlblesxpimeiryl-IN-1 juor onet hyl -
4-trifluoromethyl- methyl-4-
benzenesulfonamide triflucromethyl-
benzenesulfonamide
124 trans-N-(4-{5-[Ethyl-(2- 493 trans.-N-[4-(5-Brorho- Ethyl-(2-hydroxy-
hydroxy-ethyl)-amino]- pentyl)-  |ethyl)-amine
pentyl}-cyclohexylmethyl)-N- cyclohexylmethyl]-N-
methyl-4-trifluoromethyl- methyl-4-
benzenesulfonamide trifluoromethyl-
benzenesulfonamide
2.5 trans-N-(4-{5-[Bis-(2- 509  jtrans-N-{4-(5-Bromo-|Bis-(2-hydroxy-
hydroxy-ethyl)-amino]- pentyl)- ethyl)-amine
pentyl}-cyclohexylmethyl)-N- cyclohexylmethyl]-N-
methyl-4-triftuoromethyl- methyl-4-
benzenesulfonamide trifluoromethyl-
benzenesulfonramide
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hydr oxy-WO$i053%m no] - pentyl ) - et hyl ) -am ne

pentyl }-cycl ohexyl net hyl ) - N-cycl ohexyl rre&%myl ]-N
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ethyl)-amino]-pentyl}-
cyclohexylmethyl)-methyl-
carbamic acid 4-
trifluoromethyl-phenyl ester

 {pentyl)-
cyclohexylmethyl]-
methyl-carbamic acid
4-trifluoromethyl-
phenyl ester

met hyl - 4-trifl uoronet hyl - met hyl - 4- benzenesul f onami detrifl uor omet hyl -
benzenesulpfFeranTde—WO037--053919-PEHEPO I FBE6—45 |
2. 6t rans- {26[ 5- ( Aaps-{#dsHillylagshylans {455- (! alsdﬁdﬂ\BrAmOyl - [N Al methyl-
ani no) - pentyl ] - pegﬁ,y,l,a > cycl ohexyl net I}y yret hyl - cyclighgrey! met hyl ji-
carbam c acid 4-net hyI carbam c acid frifl ororret hyl - Penyl
est er 4- t r i f | uor orfEXgRhexylmeagh-metyky cyclohexylmethyl
2. 7trans- [ 4- (5- Di|eabayicgdde- 429t ranst [ 4- ( 'mamrr@rﬁrﬂietakml -ami ne
pentyl)-cycl ohexyl oet hyl ] -peniyl)- net{hyl - mc a
4- cycl ohexyl net hyﬁgﬁ-au %F]Fﬂﬁ'gphgﬂﬁ?mr bheny f&‘?"‘é’f‘?@? -cdrbam ¢ acid
4-trifluoromethyll- phenyl ester 2.8trans- ({pHebyllebehyl - (2- 473t rans-
[ 4- (5- Brofo- Et hyl|- ( 2- hydroxy hydr oxyi et hyl) - am noj - pentyl ) et hyl ) -am rle
pentyl}- CYL ohexy ] | j v,
4- et hyl - ,a}r bam ¢ rQ};} E&/k Pﬁm\{?cﬁ ﬁ%h tralmge[ti (ls Bj—@{n“ fl uor omg% y fne
phenyl ester 2. 9t1P¢1msl-) qfdo{lﬁwkmethﬂhrmy 48 Enena’h)s [4 ( 5- Br dno- 4- Hydr oxy-
pi peridingl-yl)-pe Hﬁé’i a i per | di néjcvdoh thyl]
cycl ohexy} net hyl} % cyc 0 exyl met hyl ] Cyggregrrr?ec }ém 4- et hyl - caram ¢
acid trif|uoronmet phanglesterr | f | uojraetbylitrprh aﬂHﬁéﬁS}l ester 2.10trans-
(4-{5-(Bi 5-(2-hydr oxy 489t rans- [ 4- ( 5- Br onoBirfublotistHyloxy -
,_}et hyl ) - am no] - peptyl } - pentyl)-et hyl)-gam ne phenyl ester
2.8 trans-(4-{5-[Ethyl-(2- 473  (trans-[4-(5-Bromo- |Ethyl-(2-hydroxy-
hydroxy-ethyl)-amino)- pentyl)- ethyl)-amine
pentyl}-cyclohexylmethyl)- cyclohexylmethyl] -
methyl-carbamic acid 4- methyl-carbamic acid
trifluoromethyl-phenyl ester 4-trifluoromethyl-
phenyl ester
2.9 trans-{4-{5-(4-Hydroxy- 485 {trans-[4-(5-Bromo- .4-Hydroxy-
piperidin-1-yl)-pentyl]- pentyl)- piperidine
cyclohexylmethyl}-methyl- cyclohexylmethyl]-
carbamic acid 4- methyl-carbamic acid
|trifluoromethyl-phenyl ester 4-trifluoromethyl-
phenyl ester
2.10 trans-(4-{5-[Bis-(2-hydroxy- 1489 |[trans-[4-(5-Bromo- |Bis-(2-hydroxy-

ethyl}-amine




cycl ohexyl met hyl ) - met hyl - cycl ohexyl met hyl ] - carbam c acid 4-net hyI car bam c
acid trifluoromethyl-phenyl ester4-trifluoronmethyl- phenyl % June
2006 -46 2. 11ltrans-N- Methyl-N-[4-(5-489trans-N-[ 4-(5-Brono- |per|

pi peridin-1-yl -pentyl)-pentyl)- cycl ohexyl nethyl] -4-cycl ohexyl net hyI ]-N
trifluoronethyl-nmethyl-4- benzenesul fonam detrifl uoronethyl -

benzenesul f onami de -46 -

2. 12transpNeMethyl - N[ 4- (5-475trans-N-[4- (5-Bromm-Pyrrol i di ne

pyrrolidi-yl - aantmlmetpﬁmy4 15 cylbohdmysmerd Bron{]o Prseabexy! met hyl |- N-

trifluoropethyl enesuf f on m trifluoronpthyl -
benzenesu fonamg@rﬁﬁ%’ﬁg gf‘?% Exanpl e 0.700 g [1.42 mmol) |[of
- 3- benzyl okypr opy¢irlohexyhmatiyllshros phonf um nhdd,me&xyﬂaﬁ- j (1.18 5 1) of
- trans- (4-f or nyl -lgisb et hyl ) - et hyli- canbam ¢ acidl tert-butyl fester
(exanple 1.2) and 0. 66 g of, finelyl mllfe %otassmm cprbonate werfe
l?f"“ﬁ"?“es nymidet hyl - 2 but *.‘r‘L“"faﬁ’G thfhe repction mxture

suspended i n 10.
intensively stinred at 100C for 2 hour s |behtenestSndnti@dh Evapor at ed, |poured
into 50 ni_of an ice/water m xture |and ¢xtracted 3 tinpes vvith 50 jm of

et hyl acetlate. The qﬁr‘ghaﬁ,@l h |l acdat elp hed 0 magnesi um i o
sul fate gnd evapo?ngt dNe duce@i%tprvssur%gﬁ tge%roplé’ P&H%‘ rrred was
chr omat odr aphed pygrolidint ﬂd’egﬁ’l) witH a 9%estyllf v mi xture of dichl or dnet hane

and etherj as th elbh&ﬂ’ineﬂi ing 0. 364 gcg,gjg,e eﬂ,g, [ 4- (4- benzyl oxy-
[E/Z 1: 9]but-|-<nﬁl%[g%§alohexyl rretryl] %{‘1 | - carbamc acid tert-|butyl
ester as |col orl s oil 331|7 H8)']. 3.2 15 0.350g (0.903
mmol ) of jtrans- [bengesespliormptidecy - [E/z' 1: 9jthfldordmethyll ) - cyidohexyl met hyl ]
met hyl -cgrbam c{acid tert-butyl ester w%refz %55 Sk 1|0 10.0 nl of
et hyl acetfate. 0}3 g palladiumon ¢harc were gdded and the reaction
m xt ure hydrogenated at nornal — pressure for_2ahours: —Themn, —Tt—was
filtered over celite, evaporated and the residue formed was
chromat ographed on silica gel with a 4:1 v/v nixture of dichl oromethane and
et her as Preparation Example 3

3.1
0.700 g (1.42 mmol) of 3-benzyloxypropyl)triphenylphosphonium bromide, 0.305 g (1.18
5 mmol) of trans-(4-formyl-cyclohexylmethyl)-methyl-carbamic acid tert-butyl ester
(example 1.2) and 0.662 g of finely milled potassium carbonate were suspended in10.0 ml
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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1.5 and ‘1.6 trans- [4-(4-hydroxy-butyl)-""cycl ohexyl met hyl ] - met hyl - car bami ¢
acid tert- *Jtyl ester was treated with hydrogen chloride solution in

met hanol / er followed by acylation with 4-trifluoromethyl 5
benzenesullhanblogy talthegieqpzenge described in examples 1.5 and 1.6 trans-[4- (4-hydroxy—butyl)
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m xture V\@%nwm,aps,rzoggzszt(ﬁnmes; enperature for 2 hours. It was
subsequent |’y poured into 50 of an ice/water/diluted hydrogen chloride

. mxture ﬁ&? extracted 3 times with 50 m of dichloronethane. The conbi ned
di chl or onethane phases were dried over magnesi um 15 sul fate and evaporated
~under red uc‘Hd pr efsslir engiol) ngrans-36 (4 (4-bydrewy-butybneyrclahexrimedylit Nonetbylti d
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In anal* ogphfaég ‘Hédsr E‘ff@?f%ﬁé)dgg Fi 8‘1(/1‘{6%8 §§e§8{rfe g%}g P85 (M (02.496) ) tratls-
7 i b aoiionie)
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yield trafs: oni‘’c aci
phenoxycar bonyl ) - met hyl - am no] - met hyl } - cycl ohexyl )-butyl ester as colorless
viscous 0B5, Ms: 432 (MH, id). 30 Exanple 4 In analogy to the nethod

descri bed i B 2338 the PeabtionPEAMTIRE L eRithEled ¢i50arRISL. B tan4-€4-hydroxy-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).

In

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 Example 4

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.
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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
{45 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
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pi peri di nFI=y—=futyH)=—tt—-E)actad—4—(4—rt4—~<chl-oreo
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exanpl es {1. 6, t{ans- (4-nethyl ani norfet hy |butyl esger| ohexyl ) - met hanol (egxanpl e
1.1) was faeyatdd-with 4-trifluorogethyl-bhenzene sulflochloride gijving
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" trans- N ({4- hydr SYQMW Ild)-carbamtc phenoxycarbonyl)—
cycohexylinet hyl hciranidpy. héyl Eskdy| UG oMel Ry, ggl;};o?nesul fonam de is |treated
with nethanesu| fonyl chliori'de to yieldjt hanedqul f oni ¢ aci @

4-{[ met hyl - (4- thﬂr}—cyclohexyl)
trifluoro¢nethyl}fbenzenesul fonyl )-arti no] jbawt &yek } - cycohgxyl met hyl edter as
colorlesg _solild, Ms: 443 (M). 5.3 15 In analogy to [the procedurfie

describedyg n eXRAR-E8(4aliEhyl-(3-2nS- (8Bt Y] 2145 QNRLIic Ethyl-(2-hydroxy-

hydroxy-ethyl)-amino]- (1 CD) Jacid 4-(4-{[(4-chloro- [ethyl)-amine
butyl}-cyclohexylmethyl)- phenoxycarbonyl)-
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
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6. 3trans- M &Eééaxharg%nﬁﬁzﬁfoau&s Metiftad aste FonwiRk bble. ( 2- hydr oxy-
hydr oxy- et hy am no] 4-{ [nmethyl-(4-ethyl)-am ne
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-16.1 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- triflucromethyl-
4-trifluoromethyl- benzenesulfonyl}-
benzenesulfonamide amino)-methyl}-
cyclohexylmethyl ester
6.3 trans-N-(4-{[ Ethyl-(2- 437  jtrans-Methanesulfonic{Ethyl-(2-hydroxy-

hydroxy-ethyl)-amino}-
methyl}-cyclohexylmethyl)-
N-methyl-4-trifluoromethyl-
benzenesulfonamide

acid 4-{[methyl-(4-
trifluoromethyl-
benzenesulfonyl)-
amino]-methyl}-

cyclohexylmethyl ester

ethyl)-amine
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6.6 trans-(4- 339 |trans-Methanesulfonic|Dimethyl-amine
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cyclohexylmethyl)-methyl- phenoxycarbonyl)-
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cyclohexylmethyl ester
16.7 trans-{4-[ (Allyl-methyl- 365 |trans-Methanesulfonic|N-Allyl-methyl-
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cyclohexylmethyl}-methyl- | phenoxycarbonyl)-
carbamic acid 4-chloro- 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
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12 June 2006 -53|p it acror
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. apyrrolidijn-1-yl nethyl -acid 4-{ [methy| -( 4-cyclohexylmethyl ester
6.11 trans-N-(4- 393  |trans-Methanesulfonic|Ethylamine
Ethylaminomethyl- acid 4-{[methyl-(4-
cyclohexylmethyl)-N-methyl- trifluoromethyl-
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-
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ter
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6. 15t rans- Met hyl - (4- pi peri din-1-379trans- thhanesulfonlcPlper|f

yl net hyl - cycl ohexyl methyl )-acid 4-{ [ (4-diloro- carbamc acid 4- chloro-(l
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trans-(4-{ornyl - 8’%}?‘1 B’? ﬁﬂi‘f‘hyl ) - net hyl [rlepapstyl-aci d|tert - butyl  gster
triflwwospeinded in 10.D n Bénzh&kﬂlﬁ;ﬂﬁ)-and the reactiop mxture

(exanple L. 2)
was then dvano at and the residue forned
ﬁénégnem{"blha?ﬂdte ) 81 g ﬁvl}

heated at} 90C f
was chronptographed on silica gel Wth m xt yire of

di chl or ongt hane |and et her as the fI Lent g’ldﬂhﬂglr@ﬂ&'?estg (82%
trans- 3- { f—({terjt=butoxycarbonyl - nef hy] Jam no) -net hyl ] 1cycl ohexyl }{(E, 2) -

I(m;:ry;i ;5.15(1: i (il_n‘aisththﬁs(ﬂlElﬁ e!rﬁmzf%ié 2R OVOhARSRMI SRR | . M 312
trans- 3-{ A- | (i er¥]g]b&1?'l'cxy5] '351?” h )Wé]é%fm %g)(é'ﬁ@?ml ]

cycl ohexy] }- (E, z9arlaacmyaqtd;4-aldpw net h splenoxyEarBa®i)l) fvere di ssol ved in
15.0 m OF et hyprafleate. 2 times 0.3 gyp ﬂ.hlaa%}f gp.on cpharcoal (5% |were
then added and tthe reaction 15 m xtjure I enated at| nor nal presgure

until. theg consunption of hydrogen dane {® “end. Thep, it was fi|[tered
over celijte, evaporated and the regidue Jyaam@gm@ﬁﬁlés?eﬂune 2006 WD
03/ 053919 PCT/ EP02/13786 -54 chromatogfaphed on silicp gel with al 95:5 v/v
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1-ylmethyl- ac1d 4- {[(4~ch]oro-
cyclohexylmethyl)-carbamic (1ch phenoxycarbonyl)-
acid 4-chloro-phenyl ester methyl-amino]-
methyl}-

cyclohexylmethyl ester

Preparation Example 7

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

(82%) trans-3-{4-[(tert—butoxycarbonyl*methyl-amino)-methyl]—cyclohexyl}-(E,Z)-

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

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 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




cycl ohexyl }-propionic acid nethyl ester as colorless viscous oil, M 313
(M). 7.3 5 0.990 g (3.16 nmol) . 12 June 2006

t r ans- 3Wd 63433814 - but oxycar bonyl - et hyl - am no) - nmet hyl ]  pCT/EP02/13786

cycl ohexyl }-propionic acid nethyl ester £d 660 ng pot assi um hydr oxi de were
dissolved in 5.0 nl of ethanol and the reaction mxture heated at refl ux

for 3 hour en .. rai ed. -subsequent.l oured into,50 mM of an
e/ vator iR Ipeath R BORUE £ 9o s YA RSN alchBRREShand R heas B
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trans-3-{4-[(tert-butoxycarbonyl - et hyl - .

ani no) - met fryl ] -cycl ohexyl }-propionic acid as colorless viscous oil, M 299

'EM ) :7%5 ?40.990398% gb((3%3160 HvabI) Oftrans-tSF]{4|-[(tert_—butoxycalébt?n I—meghyl-amino)—methyl]-

rans- 3- {4- ert,; but oxy.car.honyl - yl - no) - e . .

y el onoxyl SEPERRTIPIORE Ac FOGtySter ord B0 GO G a y drguis ere-dissale

added sl ovinys.uml ofaéthf)ol tand 4hé redctioh mixturd|ieated tat o¢flaf for 3 hours. It was then

boran-tetrgh r.an- ex ln.te ydrofuran. , The r.eaction ./ xture was
e%aﬁ’%l{a?gdu g0 eé%geﬁryaﬁoux[ld &48 ?Bhgiljr?f'.l ) 5%'3{3‘&1}8% FRiyturey, ac1ﬁlme§ f.v\ntl‘"x3

then stirre room tenperature for
met hanol vegueowusdlaisiochheric #rid taepbh 5 emd extracteds? imapwitht>@dnl of disbloremethampour ed

o . . : ! §
oxt 1 actod etonRinEECIBEARMER IS ULIYA: SEReGR AR Gnll cHigh el
di chl or oneindshaedirad dsesimrecsiving Yo & r(95%a gransidoidr K tar-hutoxusarbendposthtled

- under r edugsidoPaasH]-eyclolegyl]-psosibRiciaeids dolvrsss vEEOABIL MK: 2pYerrpn silica
“ Jgel with a 4:1 v/v mxture of dichloronethane and ether as the el uent

gi ving 0.679 g (80.69% trans-
[ 4- ( 3- hydrioky- propyl ) -cycl ohexyl net hyl ] -nmet hyl - carbam c acid tert-butyl

ester as éﬂcﬂ%rlgsﬁ.m samol oofl ,trMn‘s-3qw(té%ukoxﬂﬁbanﬁ-mwﬁhahﬁxgy)—xtnethtylje
sequen l,bad_in. ex . - 1 NSy 4. 4-( 3- V. ,
o ooyl 12 cy TSR b BB Baechedd 10 onPor el M Brotulad Sk MdXlonty pnd, . g
with hydrapg‘&mtcz:ﬁﬁonliqiénsw selutianiof bmh@pehydmﬁmn-t@hpémd tityahydydfatanon
with 4- t ﬁ‘h%lr%ﬁ%m&é%?m%éd)m&fﬂ enpePathteSof 1 hour. Subsequently, 10

trans-N-[4-(3-h - 1) 30
cyggﬁexyl[ ﬁﬂtqfw%/tg;a?ﬁ%e%ﬁ%d%apﬂftha srasHer mixurpevepoatad fowanthea poyredointr | ess

g ol4i_ d, Msp l\nl?&g ahgita/wat?er/ﬁqudons 3b8diuadydrogdnh@rueshiNtBrelafT &HitRR b NiM¥ANp! €

Syl oty My L ARl gelbaRR) Th cormhines silaunmsthass mbases et diisd Pear ed

with 35 naidgaessml Subfasd and leoapatetetd ouydee| @diicednpressuid) dfies wesiduwe forasdddwas

3- (4-{l ne%ﬁ]r\élrﬁa(tégrgghe‘zi%es' (Qlog%l Wil 221 QRARARu e diRl od2iBGe andether 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-




trifluoronethyl-benzenesul fonyl)-am no] -nethyl }-cycl ohexyl)-propyl ester as
colorless solid, Ms: 472 (Mt). 7.7 1In analogy to the seq%m%cri bed

i n exanpl@gsiksdoand 1.6, trans-[4-(3- hydr oXy 5 - PCT/EP02/13786
propyl ) -cycl ohexyl net hyl ] - met hyl -carbam ¢ acid tert-butyl ester was treated
with hydrogen chloride solution’in met"Ranol / wat er f ol | owed by acyl ati on

wi th 4-chl grophenyl ~chlorofornmate | . qJLett. . (2000), 2(8 1049- 1051] to
yield t raﬁ%‘ﬂ[’%o(‘?—w&eﬁ?@-eﬁllg’ﬁgﬁ)im@&‘%mt}yi&gﬁﬁﬁﬁ??ﬁ%mﬁy%s!‘eé'a?soe{: oééﬁs]ci d
4-.chl or o- ghpAWIS-eFRgM Qs col orl ess viscous oil, Ms 340 (M+, 1Cl). 10 7.8
In anal ogy to the procedure described in exanple 3.4,

trans-[4-(3; hydroxy-propyl)- cycl ohexyl net hyl ] -net hyl -carbam c aci d

4- chl oro-% enyl ester was treated with nethanesul fonyl chloride to yield

t r ans- net Hanasddgyorwi theasiquece( descfibed dmlesamples 1.5 and 1.6, trans-{4-(3-hydroxy-

phenoxycar B AN A ACY&ioh rawer st Qfea®8  with
col orl esg_s P?W%Hﬁﬂ%ﬂﬂlsﬂ%ﬂﬁt‘%%& %xﬁrr%li‘%ﬁ%ﬁllpn%gﬁal a9 tggga t hod
descr i bed hydrageashlogide salutigp in meshanalisfter falloweddt asyiatinarw %r‘éﬁ?ﬁ anh
tsecf_”daf y cBIor@FohHg{ewCﬁgJ I&Re (260%92({8%”1@'49%51} “ﬂélﬂﬁ]m# lif(let}@mé*@t-mgpwel d
ertiary or seco am ne pr.odyct s, sted i e foll,om ng. .
 Exanpl ePr me@@m&)ﬁkﬁﬁhﬁfém@‘&cﬁcﬁia % éoTFgﬁ‘é‘ré]t g as coidittsd 4idcBl B,
8. 1t rans- N{§:440 3MHEY, 1 @l)- net hyl - 447t r ans- Met hanesul foni cN-Al | yl - net hyl -
am no) -propylj-acid 3-(4-{[nethyl-(4-am ne
cycl ohexy%mhyl }-N-methyl -trifluoronethyl -

| 4-tri f1%o0 t hyl - benzenesul fonyl ) - benzenesul f onami.deam no] - net hyl } -
cycl ohexy) -amalogy | toetitee pros@ins/ dseehe@l isexampluhd, 1006-[4HéTydrexyprords

©.18.2trans- N (4 don LR biehifn 48 S, Mat ha é%H-%HéHyPEtem}-%s hygted Y with
_ hdrox-e{é% (ﬁl')‘é@mn - acl ?{‘?J& rrejt}{EI- 4- et'hyl Y-am ne

g y me%hanesulfony chloride to hffeid tr%ns-?r\nﬁeﬂmneg/ul}onic acid 3-(4-{[(4-chloro-
phenoxycarbonyl)-methyl-amino}-methyl}-cyclohexyl)-propyl ester as colorless solid, MS:
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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.
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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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Exanpl ePr oduct V5
w 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 normal 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-

inethylam-inomethyl-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- ammo]—methyl} cyclohexyl) ethyl ester as colorless viscous oil,
MS: 404 (MH", 1Cl).
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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
15 tertiary or secondary amine products as listed in the following table.
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di chl or onet hane- phase was dried over nagnesi um sul fate and concentrated to
yield 38.2 e—trans-—rethanresulfFonri-6—aci-d

4- (tert- b - di [trenso(RS,RS)-Naty|2eiBjsrreansy | )trarsWétbdn&myfom Big(2-bglreny- a

Crans: et hanesul [ H”"“”"g“@’?if%‘%’% i %“‘12 e o 5T
cycl ohexyl| net hyl[® tgg’b é’F“g‘ﬁ’a’hT Y-§- (B840 il ?mﬂfeﬂ"s}’bdl unf cyani de di skol ved in

380 m of { N, N-dietiyhytrifwormmnatid- welr e stibentendsulfonylz hoprs at 80C. After
cooling the rea Bén%]}esmoﬁél:ﬁld? down {to r(amm})ﬁ}gxgt% turej it was parfitioned

bet ween ef her a organi c Iayer ied pver nagnesium

sul fate ahd condentrated under reduced iﬁ!}' elobaxyle-ethg 88 D53919 -63 1P June
2006 PCTLEP02/ 13786 and the residde then chronntographed on silica gel

with a 9:1 v/v mxture of hexane and ethylacetate as the eluent giving
24.2 g (79. 7% over two steps) of pure trans- [4- (tert-butyl-

dlnethyl | )-cycl ohexyl]-acetonitrile as col orl ess viscous
oil, ?g%ﬁﬁ{.kﬁg é i]{jvﬁll. 4 A solution of 24.2 g (90.5 nmol)
trans [4 é ert-butyl -di net hyl -sil anyl oxymet hyl )- cycl ohexyl]-acetonitrile,

of 22 m Yo nmol ) chloroformand of 2.4 g platinumdi oxi de (Degussa 223)
in 250 m Tetahirpide dobled sdlitidnest mogmmrﬁaamfaa; -Rydr Symethyleptichefider a

hyd o h t dth
s)cl)l \r/g%tes r]t ?51 g;?;g&oﬁaf%g:?ﬂeﬁrg@%rc?ﬂgﬁa&%ﬁquggg‘,%6%3(]? 'Qf%?“il“ 3) gy /§ r]of pﬁr e
trans- . [ 4130mhF0hmmel) oM boylitiihexsphitiondt.hahdd héiGhe)s After salsrmg)loo Bl ess

30119, Minickd af b0, 323 (308 sifhof) otﬁm,{tﬁraé%mg hﬁorgsugﬁeoga%gﬂgﬂj- e
pye
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[ 4-(2- am eth %ccloh nol )

triethyl a % %s'i’ﬁ’mﬂ HF*!‘}F‘BWUFFH ofkosmigyiss gt -afet Was SYEEG OYehg wit hi n

%0 mI nut esxglatt atrroom tempgretusd and then Jaktitioned ﬁ@tﬁveéﬁletﬁezg INIAr s8R | chlogitle di - L ert-
uty I C 7 or ane rr o) 3 hours

at 1 Ool% t&gl?r%g?atnﬁ drert'er ?ﬁ%l;g%lc (il:iy%pl.v 8 cf,%vemagﬁg}w ﬁ?lgaﬁeé &OB%P&%%‘%

di chl or onﬁtdﬁaﬁéuceﬂmreswamb@n r@hilue meashgmmegrmheénm silieat gol witlTla i, v/¥ he

di chl or Onﬁlﬂ&ﬁreefﬂm&@adﬂaéih PRt QVBS e}um%ﬂﬁfg'y S Hil@h)fofgnde cRncgntrated to

yield 27. (?erP T)utylr &l thty{ -$ anyl&nym(etAhyB cyclgﬁ(e}/xyrﬁt he¥hanol as colorless viscous oil, MS:

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




20 cycl ohexyl)-ethyl]-carbam c acid tert-butyl ester as colorl ess Vi scous
oil, Ms: 275 (MNH4+). 11.6 A solution of 27.9 g (86.7 nmpj ),

[ 2-(4- hWH hyI -rydohexyl )-ethyl]-carbamc acid tergcgliphy 7§§ter 41
m (434 mwr% acetic anhydride and 35 m (434 mmol) of pyridine 25 in 140
m of dichloronethane was stirred at rodh-tenperature for 16 hours. The
reaction- mxture was then taken up in ether_and washed with IN hydro en

chl ori de saidith oesiduestban ghromyatogseeiredcon sisacaeb with|a 2:1 §fy BMAuIRfdexa
et her - phasegh,m%ta@é ds3fle ONRht  ¢iEE2 ftm 94 at B BEps) URARS fascd-(tat: bu@ﬂd
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but oxycar simgthyirsitaayie: WEWYMQQEMJMWF“’&F& coleriess) wisgons o MB8%i 1,
MS: 200 [ ((MIN2Q. (tert-butoxycarbonyl))H+]. 11.7 To an ice-cool ed and
stirred soI ution of the crude 26.0 g trans-acetic acid 4-(2-tert-

but oxycarh &/I am no-et hyl ) -cycl ohexyl net hyl ester and 5.77 ml (92.6 mmol)
met hyl i®dideé* in 300 Ml of N, N-di methyl formami de was added within 15 ninutes
4.04 g 35 A 9@l&®mmafl p4gogi (90.hymmolle tizB594+(rerobiyl-dixnethyl-sianylexymetbyler

ni ght at t Huph idasdiigke and
1 96 o (26TEOMEIEE RN, of20aht 270 imdn Hfibi g %‘*&%’éﬁ o
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the resi dughyielohiak | eedkimab Hel stlbasdoldrless @did, MSt l5&(MHI).v/v 5 mi xture of
hexane and et hyI acet ate as the eluent giving 18.7 g (67. 7% over 3 steps) of
- -ipure trarﬁ acetic acid
4-12-(tert- But oxycar bonyl - met hyl - am no) - et hyl ] - cyclohex | met hyl ester as
col or | ess T ssdutoroof 17.6/B: (9(23mrt1¢lmanei[4-(bamwdn’ﬁo¢w - methpngl H
sol ution ghb%;? 4 139 rﬁggloa ﬂlﬂ}&?))tr{aﬁlﬁarnﬁﬂé 1§80 b‘E ﬁ&ﬂ omethane was added under
ar bon

4-12-(ter oxy<¢ 0 am no) - et cIo exy b]h%J ester in
110 i 150f smﬂm&hln\ﬂzﬂsnw&é@t mpnzgﬁn@e(azw 3550%%9 %)61095‘%5“8 AitShat e.

The reaC]E 'b‘ﬂg}rt Wiicatbyfatdds Zonad &t chhﬁ%rh&haﬁ’e haftes sﬁﬂndgoﬁm 3 tipuperaatroom  The
excess O
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2:1 vix rrtydichhesylt))-fetﬁ}ébéearbararcd ac:d tert-butyl ester as colorless viscous oil, :
(MNH,").

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 . ‘
To an ice-cooled and stirred solution of the crude 26.0 g trans-acetic ac1d 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_ride |
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ethyl acetate as the eluent giving 13.9 g (86.0% of pure
~trans-[2-(4-hydroxynet hyl - cycl ohexyl)-ethyl]-nethyl -carbagy g,Cdhe

t ert - buwyd omedsere as col orl ess viscous oil, M5 272 (MH)p@REpebidrss- 56 N
~.(18.2 mol ) of oxal yichloride were added to a dry-ice-cool ed solution of 2
m (28 mmol) of dinethylsulfoxide in 3%4m dichl oronet hane at -78C. After

tirri f 1 1 nyt t - 78C, | utj f 3. 4 |
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dri ed ovefanuacrllafd 4ulflartbatodyashensiimethdemingbetigll-ydeheowimethidsestere -
gi ving 4. §2coliorddss Gisti dill MSS 214 (M (AL BBty BoRAg)EY) - et hyl ] - met hyl -

carbam c acid tert-butyl ester as colorless viscous oil, M 269 (M).
-11.10 A ﬁ&ution of 4.02 g (14.9 mmol)

trans-[Z-F “fornyl -cycl ohexyl )-ethyl]-nethyl-carbamc acid tert-butyl
ester andT&adalugioabf 187 gr(69.y nuhol) of irphe agdtic pbid il (tarybutsigoaboagahnetdyRci d

| ' Lehl ' d
25 LN 5081 4B R P9, Al G5 o B R
product wamahebpetessipma sérbdnase Thei reactimngnixturietwas shed stirsed\fon2 hoursat odorhexane
and ethyl il hgxce sug?iagé&?ééﬁﬁgcﬁbggatg wh Paifisved OBP a2 3R

6 - 65 (75,49
t r ans- 3- {methenek was remawd\hya¢veperrtiopainder reducad pressegl The yrudehwesidng was
(E) - acr ylgaetigéndd Bétwien eﬁeﬁflﬂbﬁ;&@gﬁ cBR2id¥ i s3RRR Ad watdP THAGrghMl ldyer 11. 11

A SRS 00, 38 LAt T o conpniaedpndse rduced presue and the

- et hyl ] - cyedidinee xhén mﬁjmaogm?hai Gl ﬁ!iFa el wadd erz:gn?v@m of hemideaghdim
(10% on ¢ 0 I.n e | Ire or 2 rs at _rpogm
{emper ac aADRSs 8 88 Hiorf s ABG Be N0k} ot cfire) G T Widin e Y
filtrati epclahexyl)hehglbimeshyl-arapic atedtertrbley] estardascmdbrizse sisemns dilp MS 282 3. 67
g of cr uc{lﬁ,ﬁ{[f)gns- 3-{4-[2-(tert-butoxycarbonyl - met hyl -
am no) - et hyl ]- cycl ohexyl } -propi onic acid ethyl ester as col orless viscous
coil, Ms: 359 10 (MNH4'). 11.12 To a solution of
trans2®B- #39] 2- (tert - but oxycar bonyl - met hyl - ani no) - et hyl ] - cycl ohexyl } -
- 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




propionic acid ethyl ester in 40 m of tetrahydrofuran was added under
ice-cooling 547 ng (14.0 mmol ) of Iithium al um ni um hydri ¢ gide S8l |
porti onswobhesavenacti on m xture was 15 then stirred for 1PODEP02AB78600M
tenperature. To destroy the excess of |ithium alumnium hydride, 50 m of
brine was added to the reaction m xture”§hder ice- cooling. It was then

partitione en et her t he or anlcl er_wa I e
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{2-]4- (3 hydr oxy- propyl ) - cycl ohexyl ] -ethyl }-net hyl -carbam c acid tert-butyl

ester i golorless viscous oil, M5 317 (MNH4'). 11.13 To a sol ution
of 3. 35 g ? f 20 mmol ) trans- {2-[4-(3- héﬂ (fxy propyl) - cydor - et hg
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3-{4- [2l (thj oxycar bonyl - net hyl - am no) -ethyl ] - 30 cycl ohexyl } - propyl
“ester as colorless viscous oil, Ms: 395 (MNH4') 11.14 30 ml of 4N hydr ogen

-chloride solution in dioxan was added to 4.06 g (10.8 mmpl) of trans
..met hanesul ibh#c acid 3-{4-[2-(tert-butoxycarbonyl - net hyl - ami no) - et hyl ] -

’ﬁycl ohe?yl Tops %ghﬁ{noﬁSéfefrtanﬁ?’I{Qf[z-‘(tdrf-bhﬂ;&y&i’bdﬂ}f-n{eﬂ%ﬁlidnﬁﬂoﬁgﬂl@'l}fj@clf)héxyﬂ-
~hours at room e ur e rat ed educe .
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ester HC hjadrtdecﬁmtrd olﬁbnns wlaspddedato tbolrcacnes enixtyurg yndérsice-oppoli %7 afthen
11.15 5 Tg rﬁﬂo+ &%&r@&ﬁ&oﬁrﬁ ?@r,%e or )ﬁégg: thfer s 'H?El‘:l)ovgif mag nesium sulfate

t rans- et hanesul f oni ¢c_aci m no- e 0)6) cycl oh ylprodo
ester HC @rgd{:OIEWQe an r(lg gceﬁ,ﬁ;'ps)sugﬁglgmg 35g 1 oV erZStepts néarly pure

trifluor 0”§£ﬁk¥!2- ]Pdr@?) -PFopyDLdyeloRelyl] - &8y I!dméiflzll_d:laﬁfﬁnﬁhtcﬁfﬁi herpduv sesdded
fhgﬁ g{zpr r@dx’?% MVidegft o §%%?MH4 Shyl am ne he reaction mxture was
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




at roomtenperature and partitioned between ether, IN hydrogen chloride
-solution and 1o water. The organic | ayer was dried over nmagngsisposul fate
and conmo¥/esBe® under reduced pressure and the resi duepthem2137s6
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acid est eétﬁTN\%?ﬁohéx?BC{h@ﬁyl\/ﬂsﬁeham&dﬁﬁ}fcdﬁ@ oflf M%a466 @THRS i n

N, N-di met hyl acetam de to yield tertiary or secondary am ne products as
listed_in %% followi ng table: W) 03/053919 -67 12 June 2006

PCT/ EP®2/ & 6 Exanpl ePr oduct MSMet hanesul f oni ¢ aci dAm ne MHitesters

12. 2t ransl-r{ @nalogy (18 theptogedyr2 ddsibed s extvbipia b b4 5 traovs-mEthapesulfonilk adidode{4-

hydr oxy- ] t Y . .
pr opyl }- cé/ tgi)’(’ﬂ]g%&wteh"@ﬁq gy(c ﬁo-ht%ﬂ# %IW J}%’ek ﬁ@rréea%th?;mS 2%? gcrln Vélth 4 8“ ore
4- phenoxyphen noformate to vyield trans-rnethanesulfomc acid 3-(4-{2- [(4 chloro-
phenoxycarbonyl) methyl-amino]-ethyl}-cyclohexyl)-propyl ester as colorless viscous oil,

20 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:




~trifluoromethyl-phenyl esteram no]-ethyl}- cyclohexyl)-propyl ester
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mor phol ivo $34430pg OPY! ) -aci d 3-(4-{2-[methyl - PCT/EP02/13786
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cyclohexyl]-ethyt}-carbamic . (4-trifluoromethyl-
acid 4-trifluoromethyl-phenyl phenoxycarbonyl)-
ester amino)-ethyl}-
cyclohexyl)-propyl
ester :
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
o) 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)-
itrifluoromethyl-phenyl ester amino]-ethyl}-

cyclohexyl)-propyl
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12.8trans-[2-(4-{3-[Bi s-(2-475trans- Met hanesul f oni cBi s- ( 2- hyd?rf)exy-

et hyl ) -am ne
carbanm c acid

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

4- phenoxycarbonyl)- trlfluoronethyl -ethyl }-
cycl ohexylpy=prop ester
12. 9t r ans- i\?e‘{)hyl traps-{2%[4-(3-Disthylaotine (w3 MejttaanMetkhoulfonic Methyldmine
met hyl - pi per azi nigkopit)) aglll&},] tdnd 21 [ met iyl sRipeE Azt ne
propyll-cyclohexpﬁgzg‘i¥lé e §pfljoro tﬂyq-gcgrégﬂic acid
4- phenoxyd¢ar bony [J< ™ FPF Eﬂﬂﬁéthyl phen o] {et hyl } -
cycl ohexylf) - pr opjttithesomethflrpbpayi atéron Exapldnexiarbdayll §n anal ogy td the
procedures descr|bed in exanples 11§13 a%gh%%$&ﬁr_trans-[2-(4 5
hydroxynethyI-cydohexyl)-ethyl]-net1y|-carba cyécid tert-butyl esfer
(exanpl e 11.8) |vas reacted with nefhangsislobeshiprepiloride to give
trans-nmet hanesulfonic acid 4-[2-(teft 13e4dne 2006 WO|03/053919
PCTI EPO2/ £3786 69 but oxycar bonyl - pret hyfl - am no) - et hyl | - cycl ohexyl pet hyl
ester, wh was tly, trea th droge Iporide i p di oxan
~toyield I?‘ans- tr% anesulle {Ir‘%[g aci d4§§j 4rans-l\szetha esul%glc].’»ﬁ\ﬂetl?yl—
‘met hyl ani ho- et h metbxlmr@wéxwm hyl est cidHE(4-Raletiad- {podpyl-hmire sof i d, MB:
250 (MH+)| 13.2 F@pwcﬁamﬂ@}yemﬁ) the pr @qﬁnﬁ&eﬂﬁw' bed i n exanpl p 11.15,
t rans- net hanesul I C ac% thyl am_no-eth c| ohexyl net hy| ester
HC salt fvas redS¥RAmiGRERA4. (tr|fluoro APYBBene kul phonyl ch|oride to
yi el d trans- met Haifmeudnietiyl-phawy] dted-{ 2- ammo}-ethyl}
[met hyl - (B-triflfuoronet hyl - benzenesulfoixlﬁﬁ %j J thyl}-cyclohexylnethyl
ester as | colorliess viscous oil, M3 47! f T°Pfp 1B. 3
: ester
12.8 trans-[2-(4-{3-[Bis-(2- 475  |trans-Methanesulfonic|Bis-(2-hydroxy-
hydroxy-ethyl}-amino]- acid 3-(4-{2-[methyl- |ethyl}-amine
propyl}-cyclohexyl)-ethyl)- (4-trifluoromethyl-
methyl-carbamic acid 4- phenoxycarbonyl)-
trifluoromethyl-pheny! ester amino)-ethyl}-
cyclohexyl)-propyl
ester
[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 ahalogy to the procedure described in exanple 11.15,
trans-met hanesul fonic acid 4-(2- methylam no-ethyl)-cycl ohexyl®idagl ester

- HO salyy siacted with 4-trifluoromethyl- phenyl-chl gajgrsesres to yiel d
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trifluoronethyl -phenoxycarbonyl ) -am no]‘-6 thyl }- cydohexyl net hyl ester as

colorless 15 viscous oil, MS: 455 ) 13.4 In apalo to the
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4 (2 [ (ATt G BinssreaS fobERr ElsE i o B RIS 230 (RIS,

}-cycl ohexyl met hyl ester as colorless viscous oil, M. 424 (M+, 1Cl). 13.5

I n anal ogy¥3120 the procedure described in exanple 11.15,
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HC salt was re or 0- phenyl = oroformate to yjeld
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12. 1, "ot et oo aEIei B en B AR e I REINTRRY Phr | P y

am nes i nchloNedivieebhybilods:aarsqRINK,Yi el d tertiary or secondary am ne
products as listed in the followng table: WO 03/053919 -70 12 June 2006
- PCT/ EPQ2/ %%%86 Exanpl ePr oduct MSMet hanesul foni ¢ aci dAm ne VH esters 14.1
: t'rans-lﬂ-( =f4-[ (Al'l yl -nmet hyl - 433t rans- Met hanesul f oni cN-Al | y| - et hyl -
__ani no) - melmyhdlegyymahe pybdedand desdrilied-ip wxarhple 1§ 45atrpngemethanesulfonic acid'4-(2-
ethyl)-N-ne 4.t L doh tdsd r QIFREAVea R8N toiReS il ¥k thyl-
benzenesum‘% A %é)ar%hﬂgi&?étg ﬁ%’ﬁ%@'eﬁﬁ%@ met hﬂgegés?f@er, Y
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est er i NBICQS Y} ¥’15= 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:




cycl ohexyl net hyl ester
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t r ans- Metjhanesul |f oni c1- Met hyl - et hyl - pi perazi n-1-aci d
4-{2-[ met (4-ipl_pe e thyl cohexyl T{Of ONET YT}
carbami ¢ g‘%:/li d 4- gﬁ%ﬁ@g%g%‘hﬁ? féf’ﬂ' 4?" uo tfﬂ%tl{q%?‘a'b‘%/f 9‘i“° I&“Aﬂy{‘mgﬁw?‘
est er ani no] - et hyjaqino)ymethplirdutidxyl}- est er (a4 DRI-OnddiP(42|adine 2006
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carbamic acid 4- phenoxycarbonyl)-
trifluoromethyl-phenyi ester amino]-ethyl}-
cyclohexylmethyl ester
14.4 trans-{2-(4-{[Ethyl-(2- 431  ltrans-Methanesulfonic|Ethyl-(2-hydroxy-
hydroxy-ethyl)-amino]- acid 4-{2-[methyl-(4- lethyl)-amine
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methyl-carbamic acid 4- phenoxycarbonyl)-
trifluoromethyl-phenyl ester amino]-ethyl}-
cyclohexylmethyl ester
| 14.5 trans-Methyl-{2-[4-(4- 42 trans-Methanesquoni_c 1-Methyl-
methyl-piperazin-1- acid 4-{2-[methyl-(4- |piperazine
yimethyl)-cyclohexyl]-ethyl}- trifluoromethyl-
carbamic acid 4- phenoxycarbonyl)-
trifluoromethyl-phenyl! ester amino]-ethyl}-
cyclohexylmethyl ester
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trifluoromethyl-
benzenesulfonyl)-
amino] -ethyl}-
cyclohexylmethyl ester

Dimethyl-amine




benzenesul f onam deam no] - et hyl }- cycl ohexyl net hyl
N-[ 2- (4- 393t r ans- Met hanesul f oni cMet hyl toaine @006
(4-

14. 14t r ans- N- Met

met hyl aWONRSENY

hyl -
| -add 4-{2- (et hyl -

ester

cycl ohexyl)-ethyl]-4-trifluoromnethyl - t_r7'hf_l uor orret hyl - benzenesul f onyl ) -
benzenesul f onam deam no] -ethyl }- cycl ohexyl net hyl ester
14. 15t r ang= = —Nettramesutfom T2 AnT 1To=2<
1, 1- di met Blet h{FFami 3-1&& W=(@2- [ ndthy | |trens-MathapesyfasyigReyl-(2-hydroxy-
net hyl ] - cycl ohex Hnﬁ‘&%ﬂ)‘ irhirfd]uor onet hyl ac1d4 {2-[methyl-(4- [ethyl)-amine
N-nmet hyl -@-trifl Jortﬁgf |- elg &@5 |{f onyl }l enzeneful f orlam deam no]
-ethyl }- kycl ohe ﬁlﬁ{ hexylde 3/ 053gtrfluoremehyly \ne 4006
PCT/ EP02/{13786 1Nh6dth}amsuiﬂub?orﬁéﬁ14n t r angbadeehasnksaylf-oni Al | yl - ami ne
Al Iyl am nonet hyl cacid 4-{2-[ ngt hyl - ( 4- .
cycl ohexy|l ) - et hy bfnﬁnﬁsé’tléiﬁfr["{ﬁl 1 uor dmet hy|pminol-ethyl}-
4-trifluagronethy| -benzenesul fonyl)- Henzeregldhexylaethjbestemol - et hyl } -
cycl ohexal net hyl | est er
14.17tr ang Met 1 S- hg J LePhperildi .
pi peri di n-?Ll-l\%/I rre?%klf aC| ]ﬁﬁf{%@& -(4- H?.lﬁyMe%thdlfb%é F_M&h?l
cycl ohexy|l ) - et hyjmethpltpiparazimionet hyl - t ri flraididrdmeryddénpipesgineony| ) -
. benzenesul fonam H})ﬂ, lfohex i {RicRyhetBFL-€r
14. 18t rars- Met hy ﬂ%}:%fﬂ raalstﬁ;}l\/gtpranea f oni cPf §[’ll di nqg
pi peri di - 1- yl meift u%anaﬂ A1 2- [ et hyjl - ( 4-|benzenesu nyt)
cycl OPFXM ) - et EthknzﬁaésbffaiF]@ﬁxﬁbf I uo[) orrelt ?yl ammjdthyl}- y
. 4-triflugronethyl - phenyl phenoxycar bory es n -
- _‘cydohexylinet hyl "[est er Gelohed: e&]yl &

14.13 trans-N-(2-{4-[(2-Hydroxy- {423 |trans-Methanesulfonic|2-Hydroxy-
ethylamino)-methyl] - acid 4-{2-[methyl-(4- |ethylamine
cyclohexyl}-ethyl)-N-methyl- trifluoromethyl- '
4-trifluoromethyl- benzenesulfonyl)-

benzenesulfonamide amino]-ethyl}-
cyclohexylmethyl ester
114.14 trans-N-Methyl-N-{2-(4- 393 |trans-Methanesulfonic|Methyl-amine
methylaminomethyl- - lacid 4-{2-[methyl-(4-
|cyclohexyl)-ethyl]-4- trifluoromethyl-
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14.15 trans-N-(2-{4-[(2-Hydroxy- [451 [|trans-Methanesulfonic|2-Amino-2-
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benzenesulfonamide |amino]-ethyl}-

cyclohexylmethyl ester
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4- chl or oqmEthyT™= noj =&t nenyl estercyc €X thyl. esi.er
14. 23t r anktt%- {4 &N 3-‘?%‘[&1‘;' 3-(%79% r4Hs- B a]ﬁfgg'lﬂ'% PN éAP?rV["-‘?ret hyl |
am no) - mgt hyl ] - g @@}]gﬁyl ;ﬁéthﬁl.) aci d j4- { 244dd4 D! arethyif@ne
et.hyl) - gt hyl - c4 rb ci,d noxycaribonyl}) - 4-chl or.0- phepyl
est er met iyl - ani ] ‘ﬁg%ﬁvf hw ¥ ohexylrrethyIe‘g@f)’é‘?m‘ﬂgyl
14. 24t r ans- Met hyftrifludbrésethyBt r ans- Met hanesd%dmcnesﬂﬁm}ﬂkl di pe
pyrrolidin-1-yln acid 4-{2-] (41 §H
:cyclohex;l)-etkw?%A}lnsgégé%% gnoxycarbonyl in8l%gm% chl or - phenyl
‘est er met Iyl - ani o] - et hyl } - cycl ohexyl|net hydyclobesgmethyl ester
14.25tramps-Met hyl -[ 2- (4- 339trans Met hanesuil f oni cMet hyl ani pe
met hyl am Pfﬂgﬂ h)+r 1(511\%@ Q4- {2-[ (448 01@ans-Methanesulfonic|Piperidine
cycl ohexyl’)-eth carbamc noxycafbonyl) - _
Y ] ) pj;endm- 1-ylm p Ei Y Y a)cid 4-{2-[methyl-(4-
cyclohexyl)-ethyl]-carbamic trifluoromethyl-
acid 4-trifluoromethyl-phenyl phenoxycarbonyl)-
ester amino}-ethyl}-
cyclohexylmethyl ester
14.19 trans-Methyl-[2-(4- 393  (trans-Methanesulfonic|Piperidine
piperidin-1-ylmethyl- (1 Cl) |acid 4-{2-[(4-chloro-
cyclohexyl)-ethyl]-carbamic phenoxycarbonyl)-
acid 4-chloro-phenyl ester methyl-amino]-ethyl}-
¢yclohexylmethyl ester
14.20 trans-[2-(4-{[Ethyl-(2- 397 |trans-Methanesulfonic|Ethyl-(2-hydroxy-
hydroxy-ethyl)-amino}- (1 Cl) lacid 4-{2-[(4-chloro- |ethyl)-amine
methyl}-cyclohexyl)-ethyl}- phenoxycarbonyl)- '
methyl-carbamic acid 4- methyl-amino]-ethyl}-
chloro-phenyl ester cyclohexylmethyl ester
14.21 trans-[2-(4- 353 | trans-Methanesulfonic|Ethylamine
Ethylaminomethyl- {1 CD |acid 4-{2-[(4-chloro-
cyclohexyl)-ethyl}-methyl- phenoxycarbonyl)-
carbamic acid 4-chloro- methyl-amino}-ethyl}-
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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
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magnesi um
was 12

6

t hen
| g of triphenyl phosphin was added
mtenperature and for 30 m nutes

hexane
pot assi um
The

i ca gel

el uent giving

15.0
reaction
ydr ogen
gi vi ng

200.0
oal (5%
en
ame to an
due
of
cis- and
(9:1) as
oacetic

(9:1)

bl ved in 5
b reacti on

iltrate




25 hydrogencar bonate solution and extracted 3 times with 50 m of

di chl or onet hane. The conbi ned di chl oronet hane phases wer ejsvagiaegoni th
brine, wWoedssmer magnesi um sul fate and evaporated undeCIEmRREEEs Pr essur e.
. The residue forned was chronat ogr aphed ap, _ silica gel wwth a 95:5 v/v

m xture of dichl oronet hane and et her as ‘the eluent giving 1.0 g (49.5%

' d tg b | b

o "5 S AnRP R HHE Y a0 N h AR BEERRR e B Epar Y

[ (M 106( cﬂmy giving 21158 5(9214%1 4(4- b@nzrﬂmdy)bmxya\fbemm aotlum:tbyi estier as-dolrrlelss
l'ithi uml%ggémw@q?m#d at -78Cto a solution of 0.2 g (1.3 rm_DI) of
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tines w tWSCPG‘GO )ororret hane. The conbi ned di chl oronet hane phases

were washed with br| ne dried over magnesium sul fate and evaporated under
reduced prmsgsure. The were thus obtained 2.25 g (95%
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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




2.22 g (7.25 mmol) trans-4-(4-benzyl oxy-but oxy)-cycl ohexanecar boxylic acid -
were dissolved in 10 mM thionylchloride and the reaction t| rred
at ref | WOB#SIM%hour. It was then evaporated and the re&?%%ﬂzrﬁé
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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
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pal | adi um on charcoal (109 were added and the reacti on MX§He2006

hydr ogeQad 65lesdbrgnor mal pressure until the 20 consunpti onp@f/g e@en came
to an end. Then, it was filtered over celite and evaporated giving 1.60 g
(95.6% of trans- [4-(4-hydroxy-butoxy)~%#ydohexyl net hyl ] - net hyl - car bami c

acid tert-butyl ester as color]ess viscqus oil, M. 315 (M)'uI]fS' 1&1 IE

anal ogy t demperatiag fern 3@ mipates dgated; W%i&ﬁ{sﬂfé?t% deied oyer; sqstiurn sulfate, filtere

trans- [ 4- (hahxaporavred?d diet DO ¥ {58960 hewny [ 0% behiylomt Butbxdadybiahiexylmethgl] -
tert-butyl etgter was tre ted wth ﬁ%gﬁgﬁ(w{?rl de solution in

et hanol | VRS BF- BRI RFORE IR0 R HORH S

trifluoronethyl-benzenesul fochloride giving trans-N-[4-(4-hydroxy-butoxy) -

cycl ohexylyse hyl | - N-net hyl - 4-trifl uoronet hyl - benzenesul f onam de as

| or | ' :

Gescr i toa 248 {871, Mingf fant Mot bieyisior s By Ao BRI il i Rh Gt Grere
cycl ohexy|dissblvgd [in NSl by methamnol, fdogleddieetlBSE 2p@ rizeatedsat] ansa ity d-6has (-8 at ed
‘A"i_ E 2_ [ Ferr;[at Sﬁt%‘ztgﬂyﬂ)utﬂh&i%rbgﬁat&orﬂén? ik tdatiisis MRLAO Qa4 k08 &t AP for 30
trifluor o@%ﬁ&ﬁsﬂﬂérﬁéﬁ@@tﬂeﬂ?ﬁwwfafﬁf Adyouse Subsequently dak of Batgs -“Bﬂt]ﬂ"l 8kt er
BT BP0 T o B e e arce oo bed it el
. - . nal O 0 e seguence [ | | es
D5 ant 19es thempeined o 30l oF5S IR e GRSt pren ety BL B C

ac ![ ﬂah glr'; dmlu?b?&f}ra;ﬁe Tae cbﬁ?&taﬁd?iwhldnthﬂﬂnogﬁases hieye |d;h;edsw\rentme\gnesm;l:l11 .

nme .

- giving ¢ r 3G 0@ PR Yo Yol Bl fno R SL RO RRrpEBBhe
N- net hyl - bensiizageluvithha Qiivdemagursai sichderomethang and ethier asibe eboat giving 21118 .
15.14 | ) (i) € ( ' ' L ic aci 5
nl‘ﬁ?&%f'ﬁ 6%{3&@2&!6&23&%&) dgeohbRRHethl) SXARRL Girbarflic acid tert-butyl

trans-4-c
but oxylp- cysteraseplarkeshyirunoildPrA0SKMH Onesul f onani de was treated with 10
met hanesul fonyl chloride to yield trans-nethanesul fonic acid

- 4-(4-{[(44¢irporo- _
e s Tk G AR R o
descri bedadid testdnpylestet weradissalved, int 200 sal df4n¢thangldp.d)g pddium on charcoal
but oxy) - Cyfio8f e’ SRded b tHE rEXkioh A DR hyRfeb gk Rt HtriHlal BdsSiire Wil kA €
. 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]-methyi—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 - |




hydrogen chl oride solution in nethanol/water followed by acylation with
4-chl orophenyl chloroformate giving trans- 12 June 2006
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listed insiilge foll owi ng table.

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 15.17
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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10 Example 16

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.

Exaniple Product MS |Methanesulfonic acid |Amine
MH" [esters

16.1 trans-N-{4-[4-(Allyl-methyl- 1443 trans-Methanesulfonic N-Allyl-methyl-

amino)-butoxy]- (1 CY) facid 4-(4-{{(4-chloro- jamine
cyclohexylmethyl}-4-chloro- benzenesulfonyl)-
N-methyl- methyl-amino}-
benzenesulfonamide methyl}-
cyclohexyloxy)-butyl
ester

16.2 cis-N-{4-[4-(Allyl-methyl- 443 [cis-Methanesulfonic |N-Allyl-methyl-

amino)-butoxy]- (1 Cl) {acid 4-(4-{[(4-chloro- [amine
cyclohexylmethyl}-4-chloro- benzenesulfonyl)-
N-methyl- methyl-amino]-
benzenesulfonamide methyl}-
cyclohexyloxy)-butyl
ester
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Preparation Example 17

17.1

To a dry ice-cooled solution of 4 g (11.8 mmol) trans-3-{4-[2-(tert-butoxycarbonyl-

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™).




t hen chromat ographed on silica gel with a 2:1 v/v m xture of hexane and
ethyl acetate as the eluent giving 146 ng (64.7% 12 June 2006

t rans- { AvQ43/0398/dr oxy- (E) - propenyl ) -cycl ohexyl } - et hyl } - Pmm#wr}/mw bam c
acid 4-chl oro-phenyl ester, M5 369 (MNHgs#, 1Cl). 17.4 20 To an ice-cooled
solution of 135 ng (0. 384 rrrml) trans-{2- 4- (3- hydroxy- (E) - propenyl)
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- 'as colorless, visco oi | .ch was use out further characterlzatlon
WO 03/ 0538851 2mipe; 3y Eﬁ%&ﬂ%@@ﬂufsc*ﬁséréﬁzg f%rﬁz@owt ECOT {CTBREFARES, tikFn yRoin

sequence @theeardaedshed veikaliph dirogerﬁclﬂﬁﬂdé.iolémori iedwater. (Phe or g‘?mc layer was
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as col or methylvashamis agid ﬁ'ChMEO'RbGQY lesteridM$: 35%%4 stbequent |y treated

w th nethane sulfonylchloride and 2,6-1utidine in dichloronethane to yield
trans- N-[47,@3-ch| oro-(E, 2

T T TRl G
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.




In anal ogy to the sequence described in exanples 17.3 and 17. 4,
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terrperat Example 18yi el d

trans- N-(2 {4-[3-(al l'yl -nmethyl -ani no) - (E) - propenyl ] -cycl ohexyl }-ethyl ) - N-ne

t hyl gyfl uoronet hyl - benzenesul fonani de as col orl ess viscous oil, M

459 (2NH f

n analogy to the method described in example 12.1, 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").
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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




xo 18.5 In anal ogy to the nethod described in exanple 12.1,
trans-N-{2-[4-(3-chloro-(E)- 12 June 200
propenylwobyeieiexyl ] -ethyl } - N-net hyl -4-trifl uorofet hyl - perapostis onam de
was reacted with dinmethyl-amne in N, N—glgrrethyl acetam de at room
tenperature to yield

trans-N-{2- 3-di met hyl am N yet hyl - 4
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to vyi eId t t&As- N 20
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trans- N-{ 2readred Srithy-Qng ﬁEﬁb'yl -amine m N N-dimethy lacetamide at room temperature to

as 25 1 bBEBAAReTY <éﬂ§¢?4a¢w€£ﬁ e 5@@1%’ pRad Eistthef ERARN meBBFE b e

to yield t4-arifiudionmibthyl-benzenesulfonamide as colorless viscous oil, MS: 459 (MH™).

[ 4-(3-et hyI am no- (E) - propenyl)-cycl ohexyl]-ethyl}-N-nmethyl -4-trifl uoronethy
| - ben EEJ fonam de as col orl ess vi scous oiI M5: 433 (MH). 18.8 In
analogy to e net hod described in exanple
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35 I n anal o t met ho escr.i,bed r
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cycl ohexyl j-ethyl)-nmethyl -carbam c acid 4-chl oro-phenyl ester was reacted
with di mal&‘@l am ne in N, N-dinmethyl acetam de at roomtenperature to yield

trans-{2-[d-(3r to the meth descri e m ple 12.1 trans-N {2 {4-(3-chloro-(E)-.
di net hyl am ro- () ropenﬁ -cyclo et hyl ) - met hyl - car pam ¢, aci d

4- chl or o- [prepsayl)- @siobexd ethyHi- W@hl’o‘%v W%@%ﬂlﬂi benqggesug gamigewasi 4 Q 5
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at room t eyFRgnRtulfoRainide/dsebolbriessaniscotRoil, M§:373 (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).
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35 In analogy to the method described in example 12.1, trans {2-{4-(3-chloro- (E) propenyl)-




et hyl am no- (E) - pr openyl ) - cycl ohexyl j - et hyl ) - met hyl - car bam ¢ aci d
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acid 4-chl oro-phenyl ester was reacted with pyrrolidine in
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(E) - 1, 4 dievlightyellowlyist@noihds: 309 QMH") 16i). of f under reduced pressure (0.5
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with a 3:18yiv 30 m xture of dichloronethane and hexane as the el uent

iving 1.51 69.6 9% .of ftr -N-[4- .
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'5.1) was dFellowdsc3@O&], MED1IMIPS A, PCT/ EPO2/ 13756 -87 reacted with
1, 4-di brono- butane i n di chl oromet hane and aqueous sodi um hydr oxi de

sol ution PES of tetrabutyl anmoni um hydrogensul fate to yield
trans- N [%r?fﬁgﬁ%ron%i’%ﬁl?oxynet hyl ) - cycl ohexyl net hyl ]

-N-nethyl -4-trifluoronethyl benzenesul fonam de as colorless solid, Ms: 500
(MHL, 1Br1)9:I 5 19.3 In analogy to the nethod described in exanple 19. 1,

t r ans- ( 4-Ayhnasgeieudyhixture 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
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N, N-di rretﬁlyl acleéﬁm' de at room tenperature to yield

trans- N- (F{HF & hyl - (2- hydr oxy- et hyl ) - ani no] - (E) - but-2 30 enyl oxyrmet hyl
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20.2

20 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




5 In analogy to the nmethod described in exanple 12.1,
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enyl oxymnet hyl } - cycl ohexyl net hyl ) - N-met hyl -4-tri fl uoronet hyl - benzenesul f onam
| de as lej t yellowsolid, M. 493 (MH). 20.8 25 In analogy to the

met hod d s(,)(: i bed in exanple 12.1, trans-N-[4-(4-brono-(E)-but-2
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20.9 In an& ogy to tbhe met hod descri bed 1.n ‘exa R
trans- N3 lleo foparmide as light yellow solid, MS: 449 (MH*).

enyl oxynet hyl ) - cydohexyl met hyl ) - N-met hyl - 4-tri fl uoronet hyl - benzenesul f onam

- de was pe&cted with 1-tert-butoxycarbonyl piperazine in

N, N- di et hyl e aft m eratur | owed at rre
trifluoro6ads g?l%%y g%ltg *%‘g%eﬁcéﬁ?ﬁgpﬁteﬁﬁ'élpfeoigh’efrﬂnTg) E/‘hku)f’ag t 3.
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14 pi sl Y, ch.on - 4-
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20. 10 temperature to yield trans-N-(4-{4-[(2- ydroxy-ethyl) -methyl- ammo] (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
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t hyl - benzenesul fonam de as yellow solid, Ms: 491 (MH#). 20.13 |n anal ogy
~to the netbad described in exanple 12.1, trans-N-[4-(4-brono-

but thyl ) - | ohexyl met hyl ],- hyl -4-trifl t - '
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~ room t enpéutdxymethyd)-cydahedylmethyl]-N-methyl-4-trifluoromethyl-benzenesulfonamide  was
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120.14 | ntempdraiyye tt9 ik nieansdd (dd4df3-bidroxyretbyhnmethylramino] -butoxymethylj-
trans- N-[ 4odgheRyef@hyd R N-methyl-4-triflucromethyl-benzenesulfonamide as colorless solid,

but oxynet h c??ﬁ%{/w%xyl met hyl ] - N-nmet hyl - 4-tri fl uoronet hyl - benzenesul f onam
de wasts r ME AN I et hyl - (2- hydroxy-ethyl )-anine in N, N-di net hyl acet ami de
at room tenperature to yield

trans- N-(404%- [ et hyl - (2- hydr oxy- et hyl ) - am no] - but oxynet hyl } -

5T MR IR i) BT 11 o
PCT/ EP02/ bemagmethyl)scyclohexylmethyl]-N-methyl-4-trifluoromethyl-benzenesulfonamide  was
| ' reacted with pyrrolidine in N,N-dimethylacetamide at room temperature to yield trans-N-
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™).
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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

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
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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
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2-(4- {2- lisedlwtthbwfﬁrthaqznﬁmubﬁonyl) met hyl - am no] - et hyl } - cydohexyl ) - et hyl
ester as colorless oil, Ms: 438 (WH, 1Cl). 21.5 1In analogy to the
procedurezgﬁescrl bed in exanple 11.15, trans-nmethanesulfonic acid 2-[4 30
(2- net hyl no- et hyl ) -cycl ohexyl ]-ethyl ester HCl salt was treated with
4-chl oro- Iphaaiyg}ttoa%b@rmedumtdescr eg irebdmplesrid.l¥el hihend 11 3hiteanad 2 d4-(2-
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20 methanesulfonyl chloride to — give trans-methanesulfomc ac1d 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)-cyclohexyl]-ethyl ester HCI 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).

| Exa_mple 22




L _ cyclohexyl)-ethyl ester

-93 12 June 2006 PCT/ EP02/ 13786 In analogy to the nmethod described in
exanple 12.1, nethanesulfonic acid esters were reacted w q@ﬁr?ec%ary or
pri mary yagoheseidd N, N-di methyl acetamide to yield tertiaryc-pgpopgsigndary
am ne products as listed in the follow ng table:
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- 22. l4trang-4-Chl gro- N-[ 2- (4-{2-431trars- Metihanesul f oni cEt hyl - (2- hydr oxyi
~[ethyl-(2-[pydroxXyf etn Ld Z2-([4:-,12- By ) ]
ani no] - et h?g}u cszF"Bﬂ% '{ ] %ﬁ'@%" et hy?]?’- N-'ké‘fsh@lt %@%’2’2@8&9“ iRl
benzenesul{f onamn dﬁ{éﬂi}ﬂl—)ahnﬁm-éth}rl-]et hyl }j¢1 CY dadic23(4){2d{4ry| esam@ne 12 June
- -96 Preparfation H oljut i on 257.6 g (982 mol)
tri phenyl ghosphi n@f%@?ﬁgﬁ %ecﬁ‘@‘é 1 qri de ‘\:I\}gé “reated wiih 162.8 g (4
mmol ) t et rlabr onondtmeathyl-(t he reacti on |was eretsuiﬁonyé) reflux and 5 was
then cooldgd with ' nd after 40| i tenperature
treated wijth 15'%zﬁ&ﬁ%@lﬁlﬁol ) trilethylla rgiﬂl? t‘ﬁ 1reac1 i on was heat
- up to refliux and |becane cyclo ¥yl ester
22.12 trans-4-Chloro-N-methyl-N- [373  |trans-Methanesulfonic[Methylamine
{2-[4-(2-methylamino-ethyl)-{(1 Cl) jacid 2-(4-{2-[(4-
cyclohexyl}-ethyl}- chloro-
benzenesulfonamide benzenesulfonyl)-
methyl-amino]-ethyl}-
cyclohexyl)-ethyl ester
22.13 trans-4-Chloro-N-{2-[4-(2- |387 |trans-Methanesulfonic{Ethylamine
ethylamino-ethyl)- (1Cl) |acid 2-(4-{2-[(4-
cyclohexyl]-ethyl}-N-methyl- chloro-
benzenesulfonamide benzenesulfonyl)- _
methyl-amino]-ethyl}-
cyclohexyl)-ethyl ester
22.14 trans-4-Chloro-N-[2-(4-{2- [431 |trans-Methanesulfonic|Ethyl-(2-hydroxy-
' [ethyl-(2-hydroxy-ethyl)- (1 CD |acid 2-(4-{2-[(4- ethyl)-amine
amino]-ethyl}-cyclohexyl)- chloro-
ethyl]-N-methyl- benzenesulfonyl)-

cycl ohexyl
nmet hyl - am

22. 11t r o319 4-[ 2- (Al 1 yl
-amno)-ethyl]-(1 d)acid 2-(4-{2-

met hyl

] -ethyl}-Nnethyl
noj

-chl oro-
-ethyl }- cydohexyl) -et hyl
- 413t r ans- Met hanesul f oni cN- AlpcylEPoriaigd -

cycl ohexyl }-ethyl ) -4-chl oro-chl oro-

ester

4-am ne
yl -

benzenesul f onam debenzenesul fonyl ) -
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benzenesulfonyl)
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ed

benzenesulfonamide

methyl-amino]-ethyl}-
cyclohexyl)-ethyl ester




dark violet). After cooling (0C), 62.7 g (245.5 mol) of trans-(4-fornyl-
cycl ohexyl net hyl') - met hyl - carbam c aci d tert butyl ester (exangmleodos2) in
- 600 M nethyl enechl oride were added during 20 m nutes. The sol ution was
stirred for 20 hours at 10 roomtenperature, evaporated and filtered
through silica gel (deactivated with hexane/Et3N) with a 99:1 to 4:1 v/v
m xture of hexane and ether as eluent-%o yield 61.5 g (61 % of trans-

[ 4-(2, 2-di hronos Vi cl ohexyl net hyl | - nmet hyl -carbam ¢ acid tert- butyl
ester as br%\‘/’m‘a%‘?'ﬁﬂ‘x‘f{%’ 200 (M 2Br). 23.2 15 A solution of 32.9 g (80
mol ) of trans- [4-(2,2-dibrono-vinyl)-cycl ohexyl nethyll methyl-carbam c
acid tert-Putyl ester in 640 ml tetrahydrofuran was treated at -78 C with

105 m (168 sémmdn of2b7.6'g Pk Yﬁmblb %ﬂh@@ﬂl‘fbgehl?ee\in Y P%ﬂﬁrﬁém&lde &l gga hour s at

or na Wer e ad

this tenpera
reaction E&eS gvr’a'é% f&ﬂf’lﬁéﬂr ‘Hn‘?t%ﬁl(i}'érfﬁi’éfd@t H’P% adad wp teorgilux %m‘d af ter
0.5 houps s thdni csoteémnhraauwl&t}aﬁnd)a&ér&otrﬁdum 5thomttaﬁ{>@aﬂaﬁertrda&a)mﬂﬁhe

Sni'\§ 10%
gL??gltg ggﬁsgva ogg}eﬁgﬁ gglrl 'Ca Tl;eg‘:tﬁof‘a“‘éalrﬁ@ﬁ%r‘fgtt% %ngeac?ﬁcagfel ica gel
(hexane/ Et \30 1§t)+ gAffer 1 yoglling| 6°&3),126217 8 (84590 mghol) of trans-(4-formyl-
:ra[lsb[:l fc&elﬁ)edylﬁnxmyll)-rnﬁaﬂuyllutmwnk a&&’d@,%}ﬁl rb@ﬁehyl(lgxa @yllzjcglr n9 iac![ d
ert-bu range, v oi _ sol ution
of 8.16 é '?%H& "?‘3"&% ‘%?ﬂ%é? @OH’S&'B}'@& hﬁf»"i‘ﬂ’qﬂ ¥ ")fe &%Mﬁﬂtrret hyl I -
met hy| 1@arnpemi tempeiatire.e evaporated asdt 6lteredh tBRQgh sihmt gyl ddacilaedi dithwas
treated atheﬁ@e/\EhNb‘ witR-a’9; ln?o 4&134/\:%%9?&134 of h@%an%ﬁ&‘?tﬂ??&é' eflnPeﬂY )Féiﬁ’ 51 SE and 5.05

over

m (43.5 ne
ni ght to %ﬁgrf%)t 8%@?%%& & lménq'@aﬂ% mlohwarkne,tbﬂl wﬂvbca(rb@)lc asd tereat ed
agai n wi t bufyl G&r ad br§Sn il MR4P9 (M1, 2B} hanesul fonyl chloride and 1.68 M (14.5
mmol ) of 2,6-lutidine and stirred for 24 hours. Water (35 m) was added and
the reachyen was stirred for 5 mnutes. After extraction w th aqueous
sat ur at ed ,NaHCQO3/ et her (( the organi c phases were washed wi th aqueous
10% Nat§ , AdFaletipnogk 528 o (Bt mampk sefetransid-(2¢alifvpmostnocydobbximeahyll- g of
(t; r ;Jde tr anﬁ:&iybtdﬁmﬁs adid end-1outCektdr 13646 ml tdu@h dr§£§ran was treated at 78 °C }[mth b
u oxycar cy. o ester as brown
oil éh((ﬁfﬁ Fx“%nbf%’égg‘%‘xm] $9 14135‘ 2peh el fpc% E'Ffeziﬁfbl?ses 23. 4
A sol ut i oF?"!PPfallEer‘ig ($09onmeB pb patafotroal dchy e mhdded.fT}[ererﬁon mixture was
trans- net fhaneauiy Wid&nﬁ@nﬂae?ﬂuir% for 3 hours and after 0.5 hours at this temperature
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
(MHT),

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+)




[ (tert-butoxycarbonyl - net hyl - am no) - met hyl ] - cycl ohexyl } - prop-2-ynyl ester
in 160 mM nethylenechloride was treated at OC with 78 nm o2 June 2006

trifl uowesaiseoaci d (for 30 minutes). 5 After 15 m nut ecTatPoRh3B6

. tenperature, the reaction was evaporated, redissolved in toluene and
evaprated (4x) to give 23.12 g of crudeQ{rans met hanesul fonic acid 3-(4-
nmet hyl am n {gt hyl - cycl ohexyl ) -prop-2-ynyl ester trifluoro-acetate as dark
brown vis oil, M5 260 (WMH). 23.5 10 A solution of 7.70 g
(correspo mdﬁalﬁt@ori)om Jgrdoyresponds tiol28.9 ranst) wétivedn eans-hehanendfoticGacdi3-{4-

ot hyl onedfERr R beRIERAnYT SRR An - TELRE bR i 166 P 1
chl or ophemyé¢tbylemecblonidentas tepatedtat §AC adth 7nd oﬁmﬂm@gampc lacig. (5% 3 mimges}7
mol ;5 agil- 8! Hikees 2 gftmy%&atﬁrg)gﬁ@r& fi6n %@G\H 9&t¥@§ecﬁ§sblvre§Cin 4&uﬂﬁ'~” S

at roomterrperature an aqueous 10A) KHS /et er )E The
organic plﬂaéesvaﬂé?tédv@éﬂe@ vBiYth 23&%@0 sosdendtans-garthanes r’(.‘)‘v/eﬁ‘c@
sulfate tey Qycloh&§H m 2 yIRbleAfiRidrb-Abdtste A6 dskk brown viscous

y

1
3-(4 {[(4 LH§cycarbon am no] - met hyl } -
cycl ohexyPﬁ M% %@-@ﬁ ester as dark brown oil, MS: 414 (M4, 1Cl). 23.6
20 In anal ogy to exanple 23.5, trans- nethanesulfonic acid

3- (4- met hgBam nonet hyl cycl ohexyl) - prop-2-ynyl ester trifluoro-acetate and
4t HuohomEl i RITHENESHELBAN 1o 654 RTh6IF odife bR BieBRRARGAI Jr-f4-21 ¢
benzenesumwhwammmqﬂqﬂmdom)=pl’9pkih}gmll ) egsetop- tgnﬂyngﬂ-aqgga(t@r i@s d@r k Mk own
0il, M g@r r{yﬁi'o]))ridg5lga§ _%A}e@na%]OWdoﬁﬁ?mlﬁ 25hto ?1156 mmol) 4-

~ Jtrans-met Ra ni.c acl Lj._é"{ram nonet hyl - cycl 0 1E:;)r op 2 ynyI
ester tri ¢Memp@eaﬂ@fﬂat®0me 4ndy shen (B & pinnteso Wisho8 42,
t rans- net bafReAed ) B udfd fbase. The reaction was stirred 45 hours at room temperature and

et hy 115 comtasiryith asmbgisolOin RHSBUEmer Y55, MR okaRE whabes wre pasbed iy 30
Exanpl e 2h %uﬂllo% At daexh difedzax?ern;pc(iamr sulfpondsyield 6349 ofrotydeofrans-ude
“trans- net hapesul £0ni ¢ acj.

[ (4-chl or B %ﬁ'@ﬁ XY Car bom} ) - fﬁ 4-ghloros hen?chb 1 o%ﬂég(l n}mo gt 1&/nyl
ester i ncytlakiexdf-progt- Romyl estengs dabibeoiwn 01l0MSS: 4 Hd Ial}-h 0 34 rri (4 mol )

of piperidine and 35 stirred over night at roomtenperature. The sol vent
was evapojpged and the residue WO 03/053919 -98 12 June 2006

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:
468 (MH").

25 23.7
In analogy to example 23.5, trans-methanesulfonic acid 3-(4-methylaminomethyl-

cyclohexyl)-prop-2-ynyl ester trifluorc-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




PCT/ EPO2/ 13786 extracted wi th aqueous saturated NaHCO3 /ether (3x). The
organi ¢ phase was dried with sodiumsulfate, filtered andigvagnrosdised.
Purifi ca¥V0@#08p19 | ash col umm chromat ography on silica geCT/EP02/13786

(et hyl enechl oride /nmethanol 99:1 to 98: gave 92 ng (57 %9 of pure trans-
met hyl - [ 4- ( 3- pi peridin-1-yl - prop | -ynyl)=tycl ohexyl met hyI] carbam c acid

4- chl 5 ph | |
The 1ol | o acat vl hdileofS it KEHCHH X3 PHY. Pho amgiilc phit i s,
secondary smhumsulf&x, aPrmlerap bﬂ\‘kﬁ tﬁamﬁsatidmbur flashaiotismn mbrdmﬂes'aphgson

24. 2t rans gﬂ (e ené&ﬂ(ﬂ' etf P ve Eb-(67 08 gf' toe trans-
hydr oxy- et am no chI or -et h g
1-ynyl } - cy@emk{f# ﬁc’epwn mp yhamérmhyqyy Yid-srtbamic e?@;dj &chloro-

4- et hyj - a;me?/gﬂ esté‘fhisq whsaﬁiseamswdo}a mq* Of@)(ﬂl')e folllbﬂﬁr gleamipdu@dt er
24. 3trans-N- fﬁ 3- 457t r ans- Met ane fonld%wgerl I ne
pi peri di n- \Ierylpr kg gorzespen ng&neﬂ' secom nunes:

cydohexyl gsul-fonyl )y
benzenesulEangple ueo] - et hyl } - cycIMBex sthanhapifenic woid (Aesiner
24. 4transi N- (4-{3-[ Et hyl - (2-461trans- \@%t esul f oni cEt hyl -{ 2- hydr oxy-
“hydroxy-ethyl)-amm no]-prop-acid 3-(4- t ﬁﬁe-s(4 et hyl ) -anj ne
1- ynyl } - r peehexyiret-iyt—N—t—H-derorpthy
met hyl - 4- [24iF | uoftoansi(4y{3-[Eehyt<Resul f o 1llj?)ll?) trans-Methanesulfonic{Ethyl-(2-hydroxy-
benzenesu| f onam C > - d =104 o Carni
24. 5t r anst Met hyl irf@ ng’gﬁaﬁ}é& I\/gﬁ% 1esu’Y %‘ﬁ%gpﬁg :a#é %%B amine
pi peri di n 1- yI - prlopeyli-grelabexgdaiethyd)-( 41 { [ nejphynoxygarb 99 dhohexyl net hyl |
s-carbam ctrifluo lﬁggﬂt%}banﬁghgd% trif| uoropgd tm,]langhgpyl phenoxycar bonyl )-
est er am np] - met h qhex -propt2- yny (i |i
oro- p enyl estef " methy f -cyclohexyl)-
prop-2-ynyl ester
243 trans-N-Methyl-N-[4-(3- 457  |trans-Methanesulfonic Piperidine
piperidin-1-yl-prop-1-ynyl)- acid 3-(4-{[methyl-(4-]
cyclohexylmethyl]-4- trifluoromethyl-
trifluoromethyl- 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-trifiuoromethyl-phenyl phenoxycarbonyl)-
ester amino}-methyl}-
"~ |cyclohexyl)-prop-2-
ynyl ester
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24. 6trans-(4-{3-[ Et hyl - (2-441trans- Met hanesul f oni cEt hyl - ( 215Yy6H22008
hydr oxy-wolhybizoeem no] - prop-acid 3-(4-{ [nethyl-(4-ethyl)pemepe/13786
1-ynyl } - cycohexyl met hyl )-trifl uoronethyl - nethyl-carbamc acid

4- phenoxycar bonyl )- trifluoronethyl - phe’n?ﬁ“ est eram no] - net hyl } -
rydohexyl ) —yH—ester -Exarple 25 251 —Fg-an—i-ce~cpoted-solutiogn of
1200 g (02466 Nl Jrahs-e4r$3-fEthilafesul f omdda aptrahsMethabhSsulfodicEthyl-(2-hydroxy-

(exampl 6 1. 18) " (ARl Rh SinBEoRi) " of g HELTPARH P S0t

(exampl e

N, N- di net iyl f or nghiyagl} wadobaiarboethyl)- 0C 30. BriflyorainaBylrmol ) | of sodi um

hydri de ($5%in xinlcfhyl-&&%a.ﬁa? -dg_n m turerﬁo On?fi,rrad for 4 houris at
roomtenpérature. Arter quenching with a ni.um’c or'ae 50l ution, the
reaction fi xture méloﬁ%ﬁﬂﬁﬁhﬂ'ﬁh@d?ﬁ&fwaen ohmethsther . The conbi ned (10
et her phases were washed with brine, dried @Mgﬁex?;ggﬂ%me sul fate and
evapor at e¢l under | reduced pressure. The repidue formed was{ chromat ogr aphed
on silicajgel wigh a 95:5 v/v mxturge of SiZet at e and| met hanol as it he
el uent giw d As-{

[4-(3-imdazol -1-yl-propyl)-cycl ohexyl j'-vef Eyl }-nmet hyl -carbam ¢ acid
4-chl oro- phenyl ester as colorless viscous oil, Ms: 404 (M#). 15 25.2 In
anal ogy 't ctxspn%knisocedure described in exanple 25.1, trans-nethanesul fonic

- acid 4-{2-

[met hyl - (4-trifluoronethyl-benzenesul fonyl)-am no]-ethyl]-cycl ohexyl net hyl
ester (exXadple 13.2) was reacted with imdazole in N, N-dinethyl formam de

‘in the pragentReeboled 9slhtion By S0 ﬁ'l% (b 26 ¥i8bH trans-methanesulfonic acid 3é81-{2—[(4—

trans-N-[ 2-(4-1m dazol - I -y| met hyl -cyc] ohexyl)-ethyl]-N pethy] -

4-triflUorhioR ng@Wﬁ?éﬁﬁlél&nm rﬂnaéoiﬁt?’dgrfa’ﬂlog?@’){hi’mggﬂ?ﬁ dezcarﬂﬁ.e 13316)

(M) . 25a8d 1k6 lrr]yﬁ(a!.szgwnm) zzﬁiﬁnaizareeidtwnﬂl@sumﬂdzemymmaﬁﬁ& W5 dtlded at

trans- net 0 aci z { : o . .

et nyt - (A% BP0 P B GE iR rdh 750 il THAieRSioR BT Bt hoe ny!

ester (extmpd dob 42howmasatreant eemperature.nAfierz ghenching\wikhd ke dnituochlandee i n

t he . presenge.: ' i AV .

trans. N (Joaah, B8 ST B 95 parbNd bewors gt gad, phgr, The combined

t ri f 1 ubdr ontenphaseewensrveashed withbirtne, dried:-ovep magnesivm| sulfateipd evaporgtgpipder
reduced pressure. The residue formed was chromatographed on silica gel with a 95:5 v/v
mixture of ethylacetate and methanol as the eluent giving 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").




12 June 2006 WO 03/053919 PCT/EP02/13756 -100 25.4 1In analogy to the
procedure described in exanple 25.1, trans-N-[4-(3-chloro-{Esfe2006

pr openy WO @3/e338tvexyl net hyl ] - N-net hyl - 4-tri fl uor onet hyl - bporepessrdsonam de
(E:Z=9:1) (exanple 17.6) was reacted \_/\/;6@_ i m dazole in

N, N-di met hyl formam de in the presence o sodi um hydride to yield

trans- N-[4z(3-1 m dazol -1-yl - (E, Z) - propenyl ) - cycl ohexyl net hyl | -

N- et hyl - Z=tri f | uor onet hyl - benzenesul f onam de (E: Z=9:1) as yellow sh solid,
MS: 442 (magpalozs. ® then procstiurey desoribésk ipresemple 85de sams ed-(Irckloro(E.2)25. 1,
trans- net E%ﬁ'ﬁw f&ﬂbﬁ nn?ﬁhy h?t](ré éthyl- yl-4-riflugromethyl-b nzeneSulfo amide (Ehexy } oth

{[methyl-(4-trifl uoro benzenesu -am no -cycl
yI est er Q’ﬁﬁlﬁ) bwiﬁt)ﬁeaﬁﬁé witaidazolg ’t“hg/I rmemlde In the presence o

N, N- di et Ewdlﬁ@r lrmmdéetol 18 REanBNe$ -«121tn.e@msziaur.ols11;rg ﬂspeﬂ?ni cth@t'yHnethyI]-

oL T %%mé%vﬁ%ﬂéﬁ%eaﬁc' T Palowna safide N 42

25.6 15 [MHhal ogy to the procedure described in exanple 25.1,
trans-N-[ 4- (4-brono- (E)-but-2 enyl oxynet hyl)-cycl ohexyl net hyl ]
-N-net hyl sdztrifluoronethyl -benzenesul fonam de (exanple 19.1) was react ed
with imdazole in N,N-dinethylformam de in the presence of sodium hydride

to yield by enlogy fosthe proeddues described in(expmipla 221 emarisongienesplfynic acid 2-(4-
cycl olgxy|| mml(k-twﬂﬂswméthg Bernbé;{ek\ﬂrd?gﬁt Mggqﬂ&ﬁgl?%yéls eﬁﬁd as ¢ fer

yel l owi sh 'soli'd

(0. 17 moferampler] %‘ﬁeétﬂewemthwadew@kenw&m dvéee(tky}l opgpangde in  the presence of ¥
enyl oxymedddulm ﬁH@ b@y&ld@aﬁwNLf44(2t1hhﬁﬂW1 ﬂﬁfeﬂiﬂ ORafEhg1-

gy iﬁﬂf?'t T beadenipramde 2sxelcrih dedo E“gs BBy P mene

N- et hyl - d||sopropyl am neinlm of NN dinethylformamde was stirred for
2 hours &@5.80C. The reaction nmixture was then cool ed to room tenperature,

pour e(iiS ; rﬁ] d‘l%%ﬁ th'j) P&eﬁ@’xtee&esangeﬁeétéxgﬁﬁ?egﬁg 1 tél‘ @ t;rgmo fbut% her.

The conbi'ne ses ver e5| um

sul f at e 3mykpmethaposrsiabgxdmetyil- Nermethyl- ﬁﬁeﬂgmometh}ﬂéaenmedﬂ@mmdmd was
chr omat oqegnhsd Igrl) vl |ré&?etﬂﬁith %idﬁzﬁegmlﬁﬁ{eﬂ fo%%ﬁl‘rutﬁn%ﬁ presgnce of

di chl or onet hane, t hanol and, saturate ueQus . ‘anmmoni a uent

gi vi ng 53° 91“% ‘{gr afd- N2 thE»"Pml\iN( U{“ﬁ'é%‘ﬂ R (@.)ﬂaéqtﬂyqnyloxymethy )-

pyrim di ftydohémrﬁéﬂl?@-]N methyl-4-tr1ﬂuoromethyl benzenesulfonamlde as yellowish sohd
-(E)- but ﬁS ef3% (mﬁet hyl } - cycl ohexyl net hyl )-4-trifl uor omet hyl -

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




benzenesul f onam de as yel |l owi sh viscous oil, M 541 (M#). 35 Exanple 27
12 June 2006 -101 A m xture of 702 ng (1.63 mol) 12 June 2006
[trans-(2-(4-{[ethyl-(2-hydroxy-ethyl)-am no]- '

met hyl } - cycl ohexyl ) -ethyl]-nethyl -carbam c acid 4-trifl uoronethyl -phenyl
ester, 256.6 ng (1.8 mmol) of phthallc anhydride and 335 nmg (3.54 mmol ) of
Hydr ogen peroxi de-Urea 5 adduct in 7-dPlof CH2C12, was stirred for two days
at. RT. Additional 100 ng (1.06 mmol) of Hydrogen peroxi de-U ea adduct and
50 ng (0.34 mmol) of phthallc anhydride were added to the reaction

m xture. Ahteixtenaooh@b2 3hg alil. GRTmnikONtras-@qud dsyl- @hﬂr@tﬁdhﬁﬁhﬁlﬂ&] wer e
added. AT tREhR]-Ciddndgf ﬁﬂe)d]lglet'ﬂglnca%anﬁg ack £ iSRRI LN Sraglaken up

in et her/vvaLH{ B was dried duced

‘pressure. The 1PN Hh‘é Wé§ hydside apd %ij'rr@gaﬁédrmnoi)so )@aoggepethaew 1 viv
mi xt ;JI‘ es ofadfluahinylndﬁnﬂtHQmisiQ{aﬁﬁirPe?lrm} tvdSda@d MR ABAMLRY 16045V 6Pmol)of pure
rac-trans e

e A T T e
e, Ms: r reno ueoiys nate 3 g

COr I eSpondgerd Qdfed] Ater Mmg TN ot ﬁrmgethgrrg&p AEhAARCRL [80] Gp ACT d

3-{4- [(ter toxy r rreth ? cycC hexyaf2 -2-ynyl

ester in E’zhfm fl}fa Wéée i3 Q'E’ emowtqdhuqdar tedyced press of 7.8 N

HCl i nl@t Ines vAfst eﬂmﬁﬁhtdgréphads oat s’ﬂnﬂmgelerrwﬁhataurgal Wwhe meaolel F was

evapor at e%&mleg,km&d%eﬁﬁ glon £ -trans-ethyl

[4-(3-chi pr qQp -yny cleo %I ]mJg %{"I)]y(f RYF rfac-Hgps- 'égygrown

sem sol i d?‘Y‘%B %’Bé‘l [R/I({“eféb ' 28.2 A solution of 12.06 g (corresponds to

14. 2 ol Xtrxﬂﬁo@:ﬁrltd@l) KeN0Sy] car atfifho e ,
ynyl')-cyclgh W et h?fl] ?rrét hwgm neWIEllg’l QHH}] Jg(}%%thylr%gtnf\n)?lngr%oé t"I:cl)vgsl' de was
treated at th 2.97 g (17.0 mmol ) 4- quorophenyI chl orof ormate and t hen
during 3 minutes with 12.1 m (70.9 mml; 5 equival ents) of Huenig' s base.
The relct PesRatatien Example2$ 2 hours at room tenperature and extracted with
aqueous 10% KHSO4l et her (3x). The organic phases were washed with aqueous
10% NaCl a,d dried over sodi umsulfate to yield 5.53 g (98% 30 of

o 11 or o- AR oL 1L EbMipds ) & T kot el 56 20, 1
" . ac1 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




A solution of 250 ng (0.63 mmol ) of trans-
[4-(3-chloro-prop-1-ynyl)-cycl ohexyl methyl] 35 nethyl - car bgyn;gneasics
4-f | uor wpbszosgdroester with a catal ytic amount of Nal in FCrepmii3we

03/053919 12 June 2006 PCT/EP0O2/ 13786 -102 nethanol was treated with 0. 65

m (6.3 mmol) of N- met hyl propyl am ne antr“stirred over night at room

t t t d t-h d t d wth
aqueous SHEhaRPLHERFRes WiEhk A8) Hidey mmeD O SR B B Erite <A =Tt
sodi um suhight e{ rodm| tempexitared Thaaphremtwwk evaporafedcatd the tosiduk astraged with

chr ?ggt 9/515@&%}55 QJ?u{a tdd Rares /?&%F@ﬁ&%gml%h&% WATRENANG i sGRME, 218
(net hyl - rm)pqwg@e _i?uyuﬁyat}ernw fash xsalwmnhghrpmasegraphyc onciilica gel :
4-11 uog o- leenec?lﬁrﬁ{e ﬁ?eﬂnhﬂ&t 9@9yvga¢e' 218 M3 (937%) (e RS- ﬁa@iﬂgpw -4

e cntcAdERt e R
29. 2tr anSesQél"a{sﬁ heBdwil oil MS%ISV(MH*) fl’ﬂe fo'ﬂoﬁtliﬂ%lf puiids w&@pﬂ&yﬁredfﬁbm the

| gy%%f g‘%@?"&h‘é‘i@? ']l’lﬁ’g‘?(ijgﬂg Hé 12 ‘??;It ]hyI rre?hmylnecar bam ¢ aci d

4 met hyl r-X-¥d hﬁm & 'JI'\I rl jl Ho+-6 nhnn\ll act ar /1 £l ooy o v\han\ | act orx

CToCTCT lluUI\J \wxe i wp oy |

29. 3t r ansEfadni{l8-{Pradetchy| am no- 347t rarMS[4 Cﬂonldhoro Di rret Mma ne
pr op- 1-—y+y| )-pragp-1-ynyl)- cycl ohexyl mh; | ]-met hyl -cycl ohexyl net hyl ] -
carbam clacid 4-f| uor o- met hyl - car bami{c aciid phenyl est er 4- fI uor o- pheny

est er 12 Fuhne—2606—WO—03+653910-PEHFEPOZ2 T3 786—103—FExat es—Exanpte} A
~_Filmcoaf28® t abltsars- -tod-Hthyh@-t he f g39lowi|tmepst [4ofBedilera-s (JgthYlb@ -hydroxy-
_ dmanufactyred in I%VdrSQ}Wﬁ?f)'ﬂHﬁlo] TREpSG I EQi_st_Per tabétﬁ};l)_ggﬁl{bel

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




10. 0 ng200.0 ng Conpound of formula (I) Mcrocrystalline cellul ose23.5

mg43. 5 ng Lactose hydrous60.0 ng70.0 ng Povi done K3012.5 ngd {2 9isSodi um
starch sl¢eHhaH®12.5 ngl7. 0 ng Magnesi um stearatel. 5 nydp&rmpn21issnel
Wei'ght) 120.0 ng350.0 ng Film Coat: 3.5 7.0 mg Hydroxypropyl nethyl

cel l ul ose Pol yet hyl ene gl ycol 60000. 8 % ng Talcl.3 ng2.6 ng Iron oxyde
(yellow)0.8 ngl.6 ng Titan dioxide0.8 ngl.6 ngy 5 The active ingredient is
sieved and mxed with nicrocristallindXaB@les)| ose and the mixture is

granul ated with a solution of polyvinylpyrrolidon in water. The granul ate
is mxed pydapfples®di um starch gl ycol ate and magesi unst earate and conpressed
to yield kernéls of 120 or 350 ng respectively. The kernels are | acquered
wi th an aqueous solutjon / 10 suspensi on of  the above ntioned fjlm coat.
WO 03/ 053919 Pﬂmc%bktseomwmaagwefe npiagredients f@?g%m@a fiuged ina

cont ai ni NGehieitibahl A¥hMG: | Ngredi ents can be manufactured in a conventional
manner: |l ngredients Per capsule Conpound of fornula (1) 25.0 ng Lactose
150.0 ng Maize starch 20.0 ng Talc 5.0 ng 5 The conmponents are sieved and
m xed and Iﬁ%'ﬂeaieﬂltsi nto capsul es of size 2. Exanple Bedtablcti on sol utions can
have the foll ow ng conposition:

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.




Compound of formula (1) Polyethylene dycol 400 Acetic Acid Water for
injection solutions 3.0 ng 150.0 ng gq.s. ad pH 5.0 ad 1.4 Knelfhoghe
active woexgsent is dissolved in a mxture of Pol yet hylmrees2usms 400 and
water for injection (part). The pHis g[ﬂé'_usted to 5.0 by Acetic Acid. The
volume is adjusted to 1.0 m by additi of the residual anmount of water.
The sol ut i.on ilsﬁli Itered, filled into vials using an appropriate overage
and steri FF9BB€ 12 June 2006 WO 03/053919 PCT/ EP02/ 13786 -105 Exanple D
Soft gelatin capsules containing the follow ng ingredients can be

manuf act ur ed Capsulescontaining dnefollowingdngrediepsidae be ornafdcaaréd i aryy Conpound  of
formul a (I@Yehl Oi\f.li/ wax8. 0 ng Hydrogenated Soya bean 0il8.0 ng Partially
hydr ogenaf %4 epraMt B84, 0 ny Soya bean oil110.0 ny Wei ght of capsul e
~contentsl165.0 ng CGelatin capsule 75.0 ng Gelatin G ycerol 85 %32.0 ny

Karion 83 dry matter) Titan dioxide0.4 ng Iron oxid .1 ng
FhledBnd Pel Sk’

-The activ ient is dissolved in a warmnelting of the o

i ngr edi entgn.g;aqnala?formlﬁgplje is filled into soft gelatin capgy@g of
appropriate Size. The filled soft gelatin capsules are treiastoeod accordi ng

to the ushaftossr ocedur es. .0 mg
Maize starch 20.0 mg

Talc 50 mg

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.




Exanpl e E 10Sachets containing the follow ng ingredients can be

manuf actured in a conventional manner: 50.0 ng Conpound of 1% guratcos(|)

Lact ose,Wéiopestvder 1015.0 ng M crocristal line cell ul osePCREPGA3TSH

102) 1400. 0 mg Sodi um car boxynet hyl cel |l uggsel4.0 ng Pol yvinyl pyrrolidon K
3010. 0 ng Magnesi unstearatel0.0 ng Flavoring additivesl.0 ng The active

I ngr edi ent gj L¥ed with lactose, mcrocristalline cellul ose and sodi um
car boxynet ﬁ%{/@n@‘gl ul ose and granul ated with a m xture of

pol yvi nyl pyrrolidon in water. 15 The granulate i§. m xed with ]
magnesi unst ear $etkSaAYN Fapsuley mpmsghaf?ﬁmwggf& fentsicen bg mapubactyed i 8
-106 d ai npgplventiond eedmger:of formula (1) A3 MV AU NZ (C 2) A 12 June 2006
(I') wherein 5 Uis O or alone pair, Vis a single bond, 0, S -CH2-,

- CH=CH-, %ﬁf}-ﬂﬁ% or -C=C-, Wis CO COO CONR, CSO CSNR, SO, or
SA2NR , m THUED ndently fromeach other are 0 to 7 and mtn is 0 to 7,
with the p€ompsondohfirmmiad @) not 0, if Vis 0 or S, to A is hydmgen,
Cl-7-allcy xy-Cl.7-al kyl, or alkenyl up to 7 carbon at A2 is
C3_j Ocycl ogfq?&y‘?%. .cycloal kyl-Cl. 7-al kyl, al kenyl up to 7 cg'?g?) - at ons,

al Tcynyl ubydiogemated beyis bganpid, heteroaryl, or C.7-al kyl opti8Rangy

substi t ut eﬂarﬁQYyl%rogﬁnaé'dgﬂd}ﬂoﬂ? are bonded to each other toshgmiga ring

and -A -A2; i E Q. r-al kyl ene or 15 al kenylene up to 7 car boql&b%qs,
optional | yY¥888¥ fited by R2, in which one - 8
Weight of capsule contents 165.0 mg
Gelatin capsule | | '
Gelatin 75.0 mg
Glycerol 85 % 32.0mg
Karion 83 8.0 mg {dry matter)
Titan dioxide 0.4 mg
Iron oxide yellow _ 1.1 mg
5 The active ingredient is dissolved in a warm melting of the other ingredients and the

mixture is filled into soft gelatin capsules of appropriate size. The filled soft gelatin
capsules are treated according to the usual procedures.

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.




CH2- group of -A -AZ- can optionally be replaced by NR3, S, or 0, or
-A'-A2- is -CHEN-CH=CH which can opt I0pnal Iy be substltutgg "l}fékﬂ g’ & kyI
A3 and A4 independently from each ot are hydrogen or yl", or
A3 and A4 are bonded to each ot her tgﬁt@ma ring together with the carbon
atomto which they are attached and -A3-A4- is -(CH2)2-5-, A5, A6, A7 and
- A8 |ndependently fromeach other are hydrogen or Cl.7-al kyI A9 is
hydrogen, Cl .} al &9mpoydgeffprmuls (Bo 7 carbon atons, or aryl-C.7-al kyl, Al0
is Cl.7-alkyl, C3_1locycloal kyl, aryl, aryl-Cl.7-al kyI het eroaryl, or
heteroaryI-CI.74 25 al kyl, p is Oor 1, R is hydrop& hydr oxy- c,y7 al kyl,
Cl.7-al koxy, Cl.7-al koxycarbonyl, N R4, R5) 'Bhl o-ON. 7- a okoxy or hal ogen,
A9 CA5A6 N.WA10 \(CA A)p, R, R3, RIgr "g\ln erWeﬁ Iy from each ot her
are hydrogen or Cl-7-& yIA 12VJune Ag armaceutically
acceptable salts tmt\eo&r‘ prov so, that th conmpound of fornula
(I') is not trans- namhtNal eife )su(qltb_ﬂdc acid met hyI (4- met hyl am nonet hyl -
cycl ohexyl net hyl ) -a vvherel n the term"aryl" nmeangpa phenyl or
napht hyl group, which can optionally be substituted by 1 to 3 substituents
i ndependent |y sel ected fromthe group consisting of Cl.7-alkyl, alkynyl up
to 7 carb¥®e%ions, di oxo- CI 7-al kyl ene, hal ogen, hydroxy, CN, CF3, NH2,
N(H, C1- 7 al kyI) QOI al kyl)2, am nocarbonyl, carboxy, N2,
G-7-al oxy, t hi n: (81 °a{te|E’83‘<"y Cl -7 10 al kyl carbonyl ,
Cl _7-al kylcar bonyd 9gle Sonts; 8] soxugabans., & g}icﬁ”‘b begydcoxy: the term
"heteroaryl" means an aronatic 5- nbered ring |ch can conprise 1,
2 or 3 aWns sehsa(COe@OOrOONIm‘tCESElJ@SNRQ)S;Dg,QﬂS@l;NR’Qr sul phur, which can
optionally be substituted by 1 to 3 substituents independently sel ected
fromthe Brasdp cdrdependendy iemeachmtheriarel to 7anit ymiyl is O po T.ovith thepiowiso at ons,
di oxo-Cl - 7- al ky!| ¢lft® m BabowWV islysir Xy, CN CF3, NH2, 15 N(H, Cl1_7-al kyl),
NG .7-al kyl )2, am nocarbonyl, carboxy, N2, G. 7-al koxy, thio-Ci-7-
al koxyl0 GA_7- al kyd hydrdgem\(: 7-albiyh hpdriopt-Ceg-tioylydralkgnyl @p t7'7 adrkaxgtomsbony |
phenyl and, phenylé)xy 2. npounds_according to claim1, wherein Uis a
| one’ pai rA 1 cycloalkyl, Cs.jo cycioalkyl-C, ;-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,




3. Compounds according to any of clains 1 to 2, wherein Vis a single bond,
0, 20 -CH2-, -CH=CH, -CHCHCH2-O, or -C=C-. 4. Conpounds ,accohdk ng to
any of clainms Ito 3, wherein Vis a single bond. 5. Conpounds according to
any of clainms 1 to 3, wherein Vis a -CH2-. 6. Conmpounds according to any
of claimse 1 to 3, wherein Vis -CH=CH . .7. Conpounds according to any of
clainms 1 to 3, wherein Vis -C=C-. 251 - Conpounds according to any of
clainms 1 to 7, wherein Wis COO 9. Conpounds according to any of clains |
to 7, wherein Wis SOQ2. 10. Conpounds according to any of clainms 1 to 9,

wherein m 0 Qunds rdin ny of
clains | tdnﬁ fgargnv%eutlcg]ﬁ accep?ablegélgjt% o%,én% Broviso, th tﬁct(fﬁ) r?%m[)g £ Ay of
claims 1 tfermula (Gsawptransmaphbthglenct b-sulfamic azmbeethy ft(émet yi@mnem Bnds

accor di ng dycloleylnethyDlamids 1to 12, wherein A" is hydrogen, C _7- alkyl or
hydroxy-Cl _7-al kyl . 14. Conpounds according to any of clains Ito 13,

wher ei n5A'WHe§eH;ret hyl, ethyl, or 2-hydroxy-ethyl. 5 15. Conpounds according
to any of clains 1 to 14 wherein A2 is al kenyl up to 7 carbon at ons,

2- et hyl i mdinyl al k ti on substi wher ein
R is hy&?{%’f apg " m @?ﬁfa’i Oa%a@ﬁﬂwfﬁaunw 5P PRI e ORY “%’bvmar ein
A2 is nethyb 3@ubsﬂtueh§,mhdtp9ncbnﬂwslelect&d)frdxi theGromoeoneistipoef QY el-lalkg i]kryrahy of

| |
0 et S R T [
- CHz- - gr oafvBeN(Ga- ﬂlkzl)zae@ﬁl%ﬁbwﬂ»&ﬁn X1 N Okepyirzatkeoary dhionGea- aékoxn T - A - A2-

is - N'dmyEﬁbbnl\m%faﬁty!ta%n 16y - AROky b ) ﬁdﬂm gyt , and R3 is
hydrogen or G . ! -al kyl. 12 %u);yg 2006 - 10(?”1? éﬁﬁ ou%@aecordl ng to

claim17, S Ha er(ﬁ\ry ear]s 3n a&ﬂdﬁkg or%rdmgf'n%_r‘ga ﬁng Hh%ﬁ tan%%ggppéoaccor di ng

to any of a| ns nmpounds
accor di ng °f o 21QRY 3‘3?“"6’1 é‘?‘?rﬁlq"lgﬁl’ PYyEeHpRL & syl P,L\Br’é‘ﬁ’ff h@n aptéma EXRe ogen. 21.
Conpou nds selstoralibyd tb6 sabsyituehtsindeperslentdysel2@ed fubmmnthe grodyy conmigtinhsofdl; ¢

alkyl, alkynyl up to 7 carbon atoms, dioxo-C,.;-alkylene, halogen, hydroxy, CN, CF;, NH,,

15 N(H, C,5-alkyl), N(C,.7-alkyl);, aminocarbonyl, carboxy, NO,, C, 7-alkoxy, thio-C, 7~
alkoxy, C,.7-alkylcarbonyl, C, ra]kylcarbonyloxy, Ci7-alkoxycarbonyl, phenyl and
phenyloxy.

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.




hydr ogen. 22. Conpounds .according to any of clains Ito 21, wherein A9 is
Cl. 7-al kyl. 23. Conpounds according to any of clains | to1§g g€in A9
is nethyl. 24. Conpounds according to any of clains Ito 23, mhereln AlOQ is
aryl. 25. Conpounds according to any 1@f7scl.ains 1 to 24, wherein Al is
phenyl optionally substituted with hal ogen or CF3. 26. Compounds accordi ng
to any of clalns 1 to 25, wherein Al is 4-chloro-phenyl or

4- trlfluoronet hen 27. .A co d accordln to,any .of claims | to
26, selected fh om H’é’oé‘?‘lﬁﬂb“”d‘ﬁ% n@??ﬁ@m@ﬁ t0 12, whetein A' 35 l%dmgen’ Cir

t rans- Met haikyd prhydeoxyiGieralkil.n- | -yl - et hyl ) - r ydohexyl net hyl J- car bami ¢ aci d
4-chl oro- phenyl ester,

trans- N- Met hyl4N- bﬂn‘nﬁ:amﬂislﬁ&*otdihg‘tojan)/bf&élm i Yo £ whabew ismet] dnyd-der i f1 uorom
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tri f1 uor onethoplacmine 2yntetled-parimidinyh s Cf. 2alkA-optidmlisibstitated be RGwherihi] ) - ani no]
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4-trifluoro phenyl ester, . .
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t r ans- Met Hyfrokp-efhal. ( 3- pi peri di n-1 -yl - (E) - propenyl ) - cydohexyl | - et hyl ] - car bam
ic acid 4- chloro phenyl ester,

trans- Me'él hyl - §2- [ ethPouns ﬁd&biddigﬂo bnydfclaiths PloOREWNErdin AY shdDAFXybdnded hy! | - carb
am ¢ aci

plie) 0¥h Gird A 8 Cl len 5 1tu)Ee b
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3- [ Et hyl - (CHR)HEH*CHef whekdin Rhis hpqmmapryaroxﬂﬂ J-alylcdra R igHydrdghy by €pet hyl 12

June 2006 -,;3dP9 carbamic acid 4-trifluoronmethyl-phenyl ester, and
trans- N—(4 ( -[ Et hyl - (2- hydr oxy- et hyl ) - am no) - propyl } - cyclohexylnethyl) N-m
et hyl - trifluoronethyl -benzenesul fonam de, and pharnaceutical ly

acceptable salts thereof. 28. A process for the manufacture of conpounds
according to any of clainms Ito




27, which process conprises a) reacting a conpound of formula (11) 9 CA5A6
N.WA70 (CA"A6)P with a conmpound (A", A2, U N-C(A3, Ad)-(CH2) n2 Minewageein V i s
Oor S, Mis nesylate, tosylate, triflate, d, Br or I, and U A, A2, A3,
A4, A5, A6, A, As, A9, A10, W m ~nl8Bd-p are as defined in claim1, or
wherein I-1V is nesylate, tosylate, triflate, A, Br or I, and Mis OH or
SH, orb) reactd nd-omposngsagemidiof td daimul Zawhdréih } A 'N- iSCASHAG, NorWEEIDs-( CAA ) p
with a conpound NHA' A2, wherein Mis nesylate, tosylate, triflate, C, Br

or |, and A", 19A2 Comddund¥ccoding RPanyRf dlaifis:1 t&‘%.“ﬁminy’ang]fq}e nand p are as
defi ned iﬂyd;J,g:é},_m 1, and optionally converting a conpound according to any
of clainse 1l to 27 to a pharnmaceutically acceptable salt, and optionally

of clainms Ito 27, wherein Uis a

converting a.gonmpound cordi.ng to any .
| one pair, t&ﬁang8wg ﬁ‘Eﬁ°H£)"8:'6’rFﬂbSGﬁ‘éalWﬁélﬂélﬂnwlwiei9 Aand@’ aehar naceut i cal

corrpositi’b’ﬁsogsmrrpri sing a conmpound according to any of clainms Ito 27 and a
pharmaceutically acceptable carrier and/or adjuvant. 12 June 2006 - 110

30. Conpoundgl.acCempouids h@oRie t8fanf bed Qly7 as therapeutic
active %ggl%%@lpces.g%l. The usge g?fcorfag%ﬂ%g%sﬁé%%%%‘gﬁnéﬁﬁé %ﬁy of clainms Ito
27 for thé pPéparation of nedicanments for the treatnment and/or prophyl axis

of hyperchol gsterolema, hyperlipema, arteriosclerosi's, vascular -
di seases, nytosdLmpppngdsicrerdingite any efielaimabiol 21 wieain A’ isGpratkyhnd/ or
hyperproliferative disorders, and/or treatnent and/or prophylaxis of

i rrpai red gl uZﬂQS Cangonndsveeording t6lamhsficRems 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 according 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}-ethyl}-cyclohexylmethy!)-N-methyl-4-
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-1-y}-(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)-meﬂlyi-
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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.






