WO 03/ 053919 PCT/EP02/13786 - 1 Substituted cycl ohexane derivatives The

present invention is concerned with novel cycl ohexane derivatives, their

manuf act uwe andidihei r use as medi canents. In particul ar, tPoa/EPOY/@3TEE ON

relates to conpounds of the formula (1) A9 CAS5A6 W-A10 1 A3 ~/A4 V

(CAA$)p ANIX/ (CHAI (CH2Y)m2 n UA2 (I) 5 wherein Uis 0 or a lone

pair, Vis a single bond, 0, S, -CHX - -CH=CH, -CH=CH-CH2-O, or -CC, W

is CO COO CONR, CSO CSNR, SO, or S2NRL, mand n independently from

each other are 0 to 7 and mtn is O to 7, with the proviso 10 that mis not
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| ower - al kyl ene or kenyl ene, optionally substituted by R2, in

whi ch one -GPE?OBP@U#YB?<“H%ﬂa¢@- can optionally be replaced by NR3, S, or

0, or -A-A2- is -CH=N-CH=CH which can optionally be substltuted by
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from

with the carbon atomto 20 which they WB=AN -
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| ower-al kyl, A9 is hy Q)ge ower - al kenyI®? or

aryl -1 ower - aI kyl, Al10 is Nowe m.q yI Cft'Lﬁ I oal kyl, aryl, aryl-Iower-alkyl,

het eroaryl, or heteroarLj/I 12I ovver za'l’kyl WO 03/ 053919 PCT/ EPO%{)13786 -2-p
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5 wherein
U is O or a lone pair,
\% is a single bond, O, S, -CH;-, -CH=CH-, -CH=CH-CH2-O-, or -C=C-,
w is CO, COO, CONR', CSO, CSNR', SO,, or SO,NR',

mandn independently from each other are 0 to 7 and m+n is 0 to 7, with the proviso

10 that mis not0,if Vis O or S, N
is hydrogen, lower-alkyl, hydroxy-lower-alkyl, or lower-alkenyl,

A? is cycloalkyl, cycloalkyl-lower-alkyl, lower-alkenyl, lower-alkynyl, heteroaryl,
or lower-alkyl optionally substituted by R% or

A'and A? are bonded to each other to form a ring and -A'-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 -A'-A%- is
-CH=N-CH=CH- which can optionally be substituted by lower-alkyl,

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

A’and A* are bonded to each other to form a ring together with the carbon atom to
20 which they are attached and -A-A% is -(CH3)z.5-
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A’ is hydrogen,. lower-alkyl, lower-alkenyl, or aryl-lower-alkyl,

Al is lower-alkyl, cycloalkyl, aryl, aryl-lower-alkyl, heteroaryl, or heteroaryl-
lower-alkyl,



R2 is hydroxy, hydroxy-Ilower-al kyl, |ower-al koxy, |ower-al koxycarbonyl,
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blood vessels resulting in an ischemia or an infarct. Studies with respect to primary
prophylaxis have shown that a lowering 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 a target LDL-C level of 100 mg/dl.

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



-3 as statins, i.e. HVM& Co-A reductase inhibitors such as sinvastatin and
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o nat | 90 AN o LRI Bl A Bod il Y FyGABEHR G
1998, 60B- 658 fobusuab sthndard sherspieh The bestbiating fednce plesras KB Lneffestiyiely by at

Shepherd,
E)r of |p| e ¢ Onb%%ﬁ‘;rigg g}b? ggsf)lp\il'agrnlagtagl?cerﬁeg-g)s%n S QARG UM dshefectiVetfdn

- d
provide addPRirdshdibretes W@&?PB%F}@?YCF%@&§ ﬁﬁ’c"gsfa?‘t‘%n%rlrbrﬂsgn% Eﬁgflen ofs! ¢
Pg; :,I gtnlt 3 nssllgtahiggﬂﬂmate%i@fetim§ bav&y efichcibwy ialewathgat ?Eircamm iglydesdge, but
ot huay. | sudHIGRRE Bireared, el Bae gl S8 DAL FR LR e Y oriiafon
adver se cI i péraains e soes(ShtpherdiEulddest [ DaMiI99hdn1Bt Aaingle Gag with.a mG=zddi ol .

8, 1992, 843 gfﬁ g%?n é@edlo ﬁﬁ%&qu@i EQL?ES{I ¥rl%ﬁ1§:rlgigsgxﬁoul rg\ﬂa%l Thi s

has sti rrul ated sear evel opnmen ounds 't bi t
15 chol est etaddiltlbnds;yntChblmnsﬁt tp@tsmmorrmtlstaaqi sfroptomeatis patienisi s of these
i nportant non-sterol intermedi ates. 2, 3-oxi dosqual ene: | anosterol cycl ase

(0sC), agncros ‘?ﬁrﬁhm%H} ¥iEins afeSRI1QSIRAE A st&ﬂﬂﬂr‘éﬁids OBt fe@hictdns in non-sterol
cholesterol-lomer

r an
o So0- " Naiketmedies inghe pholfudRbu et batiay. sy a%%ren%%tandscocfamﬁ%am
of farnesylm WeQ@M&NWﬁh adeyeniinicllevaynittagh does (DsagianaiadsCand.

i b or sfotia: Ao Chavepa PR arpdelet b BSRAP BB 02T 1 i on

reduced food-intake and body wei ght, and |ncreased pl asma bilirubin, |iver
wei ght and | i vefhisrtiagstymekatadethe ssatdrfor, @v daveiorsnentiof compoundsithatRakibit 38,

1997, 373: 3 d No.
636 367 v R T B P ot R b, "

pl asma, bel drgroestiataede- 0’2@%&5@?%%&‘(}%“0@@3??\@5{9)? ? GHCYSUBAEBEY S gger t he
over expr essirgfteRhtsHNaARgReGALes orafchalsterildviting drig bratel dtakd- bipikRes., 38,

regul at or h n I n 4 | est I
(Potfley ot 1597 %7%%%@# eé'ﬁla 6 19628%“?%4&824891%% O3 i€ darEBRaretn) o' 5"
Elgglgl Chem fe&ﬁ@syl ﬂa%}ahos’l{ﬁﬁ%— 1684 tispyntdesis of isaprenoids aii obenzghe . 12 60 1985
13 94 Pan t
oot e eEp sl vy B0 isase funbRtitnokt o e B8, B0
regul at or y effedia m scmtrést fqmanewhmh redycehipodciprrkepnd bpdm@ghh andincrensed
because (i) latsmg%t(ijl?rmﬂrmﬁéﬁey Led ﬁ@ér%kfyerfdg%oﬂfehfmﬁra'nﬁmt Bi, t]%’lé;;ld sf ect

with an indfrect & on of (1i1) revents t sive
accumul at i 0BR8P 3p390% drhs sPmpoHBesdeaTisdan ExeEonean thént f\pelicatipp i on,
24(9), 25 367, 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(§),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(8S),25-epoxycholesterol is a by-product of inhibition of OSC it is hypothesized that the
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atom i n e. gcompareditt@nowheompomdshal ogen” refers to fluorine, chlorine,
brom ne and i odine, with fluorine, chlorine and brom ne being preferred.
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branched or ' ' ' , _
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

25 seven, preferably of one to four carbon atom(s).

The term "lone pair" refers to an unbound electron pair, in particular to the

unbound electron pair of a nitrogen atom in e.g. an amine.

The term “halogen® refers to fluorine, chlorine, bromine and iodine, with fluorine,

chlorine and bromine being preferred.

30 The term “alkyl”, alone or in combination with other groups, refers to a branched or
straight-chain monovalent saturated aliphatic hydrocarbon radical of one to twenty
carbon atoms, preferably one to sixteen carbon atoms, more preferably one to ten carbon

atoms. Lower-alkyl groups as described below also are preferred alkyl groups.

The term “lower-alkyl”, alone or in combination with other groups, refers to a



strai ght-chai n nonoval ent saturated aliphatic hydrocarbon radical of one to
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di val ent  satig b &7 2refprblyi wp torf@rbriatnms sy ae-f2-rropgndo carbon at ons,

preferably 1 to 16 carbon atons, nore 25 preferrably up to 10 carbon atons.
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groups. The term'| ower-a ne" refers to.a straight,chain o r anche
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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
straight 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.



30 group conprising an olefinic bond and up to 20 carbon atons, preferably
up to 16 carbon atons, nore preferrably up to 10 carbon atons.
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substi t uent gre }ﬁ[c%eﬁl,a:tmgel‘ﬂ loGfed-alkpNsnd/ omtewenhlkypky. Mdl/eqrreﬂermé Lsulahkmmys ardor e

preferred suliastltue are chlorine and CF3. The term "heteroaryl"” refers
to an aromaf 8”563% *menmbered ring which can io conprise 1, 2 or 3 atons
selected fromnit rogen oxygen and/ or sul phur, such as furyl, pyr| dyl ,

pyri dazi nyI py Thertedinriheterqayylarefery o an #roamyir 5- P éacabsred rigg avhighgan
i mi dazol é‘% n&ﬁf ZQerélatorﬁs D8l BIa0RS |mt9r5gEHPO)E%¥n Qﬁd//%r @ulﬁH@ﬁfslhdthtslf&WI

pattern as earlier in connec { h t term./
preferred hevaddanyidagnupyimidigyli Brregt 1£55"”1 Eﬁéﬂogll Saprh t%‘@é%?% h
net hyl. 15 FheokEnRet@baf@on tnhéﬁ/&ialvé’a aenepitRil Iﬁtﬁ:ﬁi isdeserilidandier sal t s of

t he conpounds o f or ).. o ic or | c.aci.

hydr ochl or i €ORR&Hon ngu'tﬁ‘b'iﬁ Er\%:lcf\(?r&g‘?{?‘?ﬁftsmﬁ@’ lér lmlgngls()pglongﬁy
phosphori c agbséituted withenahyld, form c acid, naleic aci d acetic acid,
fumaric acid, succinic acid, tartaric aci d nmet hanesul phoni c acid,

p-t ol uengsul phOﬁ*hgterf?P;ﬂ%mqe& s 5&%gtam'591tg"%gﬁ)é%uagsﬂ%f@hé&rjfo\ahegof

organi sns. Preferred’s are or i robrom des
and ret hane$ernfua(le wibilgorgamic o1 OV@“G?/CUEE %ﬂ‘g@’ TeRICREda; | |

the present nitFW ‘QHH' Ql'[bHu@ic%Eﬂs ph&spheAP eHadstriRfacfdofdri@adid,) maléR acidNietic NW_ A0
A3 A4 (CA' A
acid, fumanc acid, succinic acid, tartaric acid, methanesulphonic acid, p-toluenesulphonic
acid and the like, which are non toxic to living organisms. Preferred salts are formates,

20  hydrochlorides, hydrobromides and methanesulfonic acid salts .



~MN~\(CH) U 12 (CHR), 2 n A(l) wherein Uis 0 or alone pair, 5Vis
a single bond, 0, S, -CH2-, -CH=CH, -CH=CH CH2-0-, or -C=-C, Wis CO
COO, CONRVO 0GB8S391CSNR , SO2, or SA2NR , m and n i ndependemCinEPhz/03T8€ach
other are 0 to 7 and mn is O to 7, with Ehe proviso that inis not O, if
Vis 0 or S A is hydrogen, |ower-alkyl;hydroxy-Iower-alkyl, or

| ower - al kenyl , 10 i,s cycloal kyl, cycl gal kyl -1 ower.—.al kyl .| ower - al kenyl ,
| ower - al kynyl , Iﬂéiﬁg‘%omeﬁr,senwvf%mrﬁgﬁég?c P?‘HI‘I%\KI%’I%/OI 20t ut ed by R2, or
Al and A2 are bonded to each other to forma ring and -A -A2- is

| ower - al kyl ene or | ower-al kenyl ene, optionally substi t'ﬁt ed by R2, in which

one -CH2- group of -A -AZ- can optionally b ed aced My NR3, S, or O, or
A -A2- is 15 - CHEN-CH=CH which can op ’gqe ;,;rb/;tx’é’aﬁed by
each o{BG&rAgpe hydrogen or

| ower-al kyl, A3 and A4 A%fdezse“nd ntly f

| ower -al kyl, or A3 anAI’\A4 e bended +0 edch other to forma ring together
with the carbon atom tq Nwhi ciCH ey &)attached and -A3-Ad- is -(CH2) 2_5-,
A5, A6, A7 and A8 ind eﬁ\dently rom each other are hydrogenIpr

| ower -al kyl, 20 A9 is hydrogen, |ower-alkyl, |ower-alkenyl, or

aryl -1 ower-al kyl, A10 is |ower-al kyl, cycloal kyl, aryl, aryl-Iower-alkyl,
het er oar yl ,wlmreihet eroaryl - lower-alkyl, pis 0 or 1, R2 is hydroxy,

hydr oxy- 1 ower -al kyl, | ower-al koxy, |ower- al koxycarbonyl, 25 N(R4, R5),

t hi o- 1 ower -W@l koxy ds OreriadgespaiR |, R3, R4 and R5 independently from each

ot her are hydrogen or | ower-alkyl, WO 03/053919 PCI/EPO2/13786_ -8 and
phar maceuti¥%al |y adsapinglsibenddPi -EHereoi=CM Fplflﬁgfbpg'ﬁréb,ort‘ﬁﬁ@"t he

o ot Tk SO T g =1 0 2

conpounds of fqrmul.a,(l) ,and/ h L I I I .
Chereof . cuRendsy eriBimebsenbrmenteoe e o % 4 B RESTR O3B R kD)
wherein Uis a | onkatpaiis natr0, ifd/ séhpodinds of fornula (1) wherein Uis O

Al is hydrogen, lower-alkyl, hydroxy-lower-alkyl, or lower-alkenyl,

10 A’ is cycloalkyl, cycloalkyl-lower-alkyl, lower-alkenyl, lower-alkynyl, heteroaryl,
or lower-alkyl optionally substituted by R?, or

A'and A2 are bonded to each other to form a ring and -A'-A’- is lower-alkylene or
lower-alkenylene, 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
15 -CH=N-CH=CH- which can optionally be substituted by lower-alkyl,

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

A’and A* are bonded to each other to form a ring together with the carbon atom to
which they are attached and -A%-A% is -(CH,)z.5-,

A%, 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 hydroxy, hydroxy-lower-alkyl, lower-alkoxy, lower-alkoxycarbonyl,
25 N(R* R®), thio-lower-alkoxy or halogen,

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

-



Compounds of fornula (1) as described above, in which Vis a single bond,
0, -CH2-, -CH=CH, -CH=CH CH2-O, or -C=C relate to a preferred

enbodi mrerwo®B/os3ew present invention. Mre preferred conpeomdPozass7eéefi ned
above are those, wherein Vis a 1o singleoond. O her nore preferred
conpounds as defined above are those, V\:hEI’BEI nVis -CH2-. Oher nore
preferred conpounds as defined above are those, wherein V.is -CH=CH .

O her nore mrdparmadusisalijoacnetsatie satesfthereef, wisbyhe moelsprréas“ethe\ﬁ,ﬂ@pepndvfl s

-CEC-. In aﬁ)qrntu'lao(rf) 1S%QF¥}9WH§JPRﬁaIE&r m&rﬁforﬁt hcidndR{li @sde@PRYRnomBthhi ch W

is COOrel ate E)re erre nbodi nent of the present invention.
Conpounds i #/ClG Y-agedegre 15 al so preferred. In a further preferred
enbodi nent of the present invention, mis Oto 4 and nis Oto 1.

Conpounds of fomswraed(alré compbms@hfdfmda (1)arw/oophxrmaeeeuaneaarepmbprsemerred
car

Conmpounds S ri bed.a 0

(CH2) m aﬁ{i %I—(ét)hﬁr P%eg‘éeﬁﬁé‘rbodém“?“q& Ferf?%%% COIBP%H%HS °(§ forrr eqa rIP er%%fds her
preferred Clofip puit @s toforhpeurpls e frtulniiewheem HrieOt hose in which Al
represents hydr ogen | ower - al kyl or hydroxy-1ower-al kyl, preferrably those

in which A" is égx#ds (ﬁ'tfg'rﬂulﬁ)gl%%s BYAFBXY atstiviyih wif I'f@zg sig&ﬁ%gngfo

preferred COﬂpOUﬂ I nventlon are ose 1IN

represents t@er-GlilreHy CHF@HtWIz -Ghyei i riglate topa Hréfﬁkfred egbrgimeyof theal | y
substi tut ed?r&’erﬁgnvemgﬁ quarelﬁereﬁeawm wndsvustdlaﬁﬁétpaﬁws ernabRdshekel i 25

A2 represen eth n S i all referred

Componnds. ofingls PN £PFs Fof R B RompRHR DA BoRE o Tost FTGLLY i o

:‘Aﬁ r mha r i NgCHNAOtHr nfvte pteferlraiwm;aidﬁydk andefinetliaboved dry tisusbsthdreindisby R20 in
ICh one - (o) can. opt,l e C r

or Sh R, T (GH Eﬁi@%ﬁ:mfe breffed S ergér“\éd 3oy % e “Qréé\rlgr%’ 8l kyl

and R3 is hy@ﬁ@ghma@nbmwemp@hk@:’o oféfpenalas{b a@@leﬁn éqowe,dn W/hwlhw 86420 relate

compounds, e}ér%re@red% mérﬁ o'fﬁ%_@' et ﬁrvem(l&r@o%qp&ﬁl'dg% GRRACNH 113(3% are

preferred. oun Wher ei n are bonded to each other to form
a ring, sai dsquéerrqs preferrably a 4-, 5-, or 6-nenbered ring such as e.g.
pi peridinyl or pyrrolidinyl. A further preferred enbodi ment of the present
invention rel at Bsa iRthep M&nﬁodﬂ@e&%ﬂﬁé&k&rﬁﬁﬂe&ﬁ@&/rﬂﬁi@& 4 aid h w0l a

I wh 3 d hydr. o h
(1), horet o s ot cEomeeonn Dudsonsny et ol iz sammuncho sl
hydr ogen. Quddecsriimdaberd, adwhmhplotmasberf offcarbonlagorfs f EHdef, Vnaeld (&bbyer are

t hose wher g] e ydrogen. 5 Conpounds of formula (1),
wherein A9 r° rﬁer%r}dorﬁgs are £o S’gg‘r‘aﬁl&e to a preferred

20 Other preferred compounds of the present invention are those in which Al
represents hydrogen, lower-alkyl or hydroxy-lower-alkyl, preferrably those in which Alis
methyl, ethyl or 2-hydroxy-ethyl. Another group of preferred compounds of the present
invention are those in which A represents lower-alkenyl, 2-methyl-pyrimidinyl, or lower-
alkyl optionally substituted by R?, wherein R? is hydroxy, with those compounds wherein

25 A’ represents methyl or 2-hydroxy-ethyl being especially preferred.

Compounds of formula (I), wherein A' and A? are bonded to each other to forma
ring and -A'-A?- is lower-alkylene optionally substituted by R?, in which one -CH,- group
of -A'-A2- can optionally be replaced by NR? or O, or -A'-A% is -CH=N-CH=CH-,
wherein R? is hydroxy or hydroxy-lower-alkyl, and R’ is hydrogen or lower-alkyl are also

30 preferred, with those compounds, wherein -AlA% s -(CH,)s- or -(CH,)s- being especially

preferred.

In compounds wherein A' and A? are bonded to each other to form a ring, said ring

is preferrably a 4-, 5-, or 6-membered ring such as e.g. piperidinyl or pyrrolidinyl.

A further preferred embodiment of the present invention relates to compounds of



enbodi nent of the present invention, with those conpounds, wherein A9 is
nmethyl relating to a particularly preferred enbodinent. Qther preferred
conpoundswerod/osd¥ese i n which A10 is aryl, nore preferrabl yCREPOBI3ITSALOD i S
phenyl optionally substituted with hal oggn or CF3. Conpounds of fornula
(1) as defi ned above, wherein A10 is 4-chl’oro- 10 phenyl or

4-trifl t f P I
Formil a (1) Parais (BSBete Be Bl FEhFE tehY&e S E e N
5- (Al lyl - rrefolmymluladm andefiped tilydver alcyhbwhd)eyd:l Iayﬂ}‘\ kepresehyhydtogen. Other

tr

i f1uorome e dA8
[ 5- (4- Hydr oé%yeﬁegecr%@%%% BI)IIB pent %SI}I% exy éIe tlI}lose Whl\I:elnA aII

trifl uor onmetepydsensdydeogesul f onami de, trans N [4- (5- D| met hyl am no- pentyl)
- cycl ohexyl et hyl -N-net hyl -4-trifluoronethyl- benzenesul fonam de,

tran ts :\I}; 64- 1;5 h(to I&)BMIuds dfdomiala @NYWEéIIaﬁﬁI A’ is WWeRQlkyl also relate to a preferred
-pentyl }-cyclo

trifluor one?rHP‘P‘%B@HE%%@F?SSWdH’( e'd"Iél‘lont I“’H‘ﬁé Ne cgmpgungs, wherein A’ is methyl

Bi s- (2- hydr Mn@tthylp)art@dﬁd’ﬂy]preﬁaﬁed yinpodiyndno@vhet prefdrydd)codpoanbydre4hose in
o ooty e e A o A P AR e
acid 4- trikhilogmonsthyCoppenyds césf@x@mulaﬁ as defined above, wherem A is 4- chloro-

tran 5- I t hyl b d 4-
et uor Drer ot AGEREN b rﬁ"%ﬂ?%iﬁ“f@%%%] (2- hidréi‘; oyl

Aa{n r ln ]9 I u;)I)gRIaI/Ih qu%CI Ohexyl r’ret h gepa%EIoIII/rIulaC& arenIlose sglected from the group
{4-[5-(4- Hyg;,g;gﬁn bperi di n- I -yI ) -pentyl]- cycl ohexyl met hyl } - net hyl - car bam ¢
cthyl ) - am e I@F@I%%Iﬁﬁémi%ﬁw PR iRdR Bed g Y
4-trifluor orrﬁldmyémﬁdh@hbénzes&satfonmlala,s N- Met hyl - N- [ 4-

(5Pl pentdl fade ] %LPFS”@’ b asis! PGk Tef 1Bk AtyT Ay toh Ly MAERPR N M hethyl-4-

tr ans- N- Met trifluorerhathyEbenzenesulfamamitley | - pent yl ) - cycl ohexyl met hyl ] -4-tri f | uor

omet hyl - be sl fopant (Greloftexyl bRyl -N et dr&wro%xm -
- am noj -bu?zﬁﬁcI;ICI% exyt%nIgIrIIlIi/@?grll\l-Mr)reC?ﬁI? EQIII [IB%IiI;/ 053919 PCT/ EPO2/ 13786 -

10- trifl uo?@%é@%y le%ﬁliléﬂesul f onani de,
trans-N-(4-{5-[Ethyl-(2-hydroxy-ethyl)-amino]-pentyl}-cyclohexylmethyl)-N-methyl-4-

20 trifluoromethyl-benzenesulfonamide,
trans-N-(4-{5-[Bis-(2-hydroxy-ethyl)-amino]-pentyl}-cyclohexylmethyl)-N-methyl-4-
trifluoromethyl-benzenesulfonamide,
trans-{4-[5-(Allyl-methyl-amino)-pentyl]-cyclohexylmethyl}-methyl-carbamic acid 4-
trifluoromethyl-phenyl ester,

25  trans-[4-(5-Dimethylamino-pentyl)-cyclohexylmethyl]-methyl-carbamic acid 4-
trifluoromethyl-phenyl ester,
trans-(4-{5-Ethyl-(2-hydroxy-ethyl)-amino]-pentyl}-cyclohexylmethyl)- methyl-carbamic
acid 4-trifluoromethyl-phenyl ester,
trans-{4-[5-(4-Hydroxy-piperidin-1-yl)-pentyl]-cyclohexylmethyl}-methyl-carbamic acid

30 4-trifluoromethyl-phenyl ester,
trans-(4-{5-[Bis-(2-hydroxy-ethyl)-amino]-pentyl}-cyclohexylmethyl)-methyl-carbamic
acid 4-trifluoromethyl-phenyl ester,
trans-N-Methyl-N-[4-(5-piperidin-1-yl-pentyl)-cyclohexylmethyl]-4-trifluoromethyl-
benzenesulfonamide,

35 trans-N-Methyl-N-[4-(5-pyrrolidin- 1-yl-pentyl)-cyclohexylmethyl]-4-trifluoromethyl-
benzenesulfonamide,
trans-N-(4-{4-[Ethyl-(2- hydroxy ethyl)-amino]-butyl}-cyclohexylmethyl)-N-methyl-4-



trans-N- [4- (4-D net hyl am no-butyl)-cycl ohexyl net hyl ]

-N-nethyl -4-trifluoronethyl- benzenesul fonam de, trans-N- [

4- (4- Di etwgloansiem but yl ) - cycl ohexyl met hyl ] - N-net hyl - 4-t r iPCirPon syl - 5
benzenesul f onam de, trans-N-{4- [4-(Allyl -&et hyl - am no) - but yl ]

-cycl ohexyl met hyl } - N-net hyl -4- trifluoromet hyl - benzenesul f onam de,
trans-N-(4-14- [Bis- - hydr - ethyl) -amno] -butyl }

-cycl ohexyl MWPWE@%@?%FSP%XW 1 uor orret hyl - benzenesul f onani de, 10

tr ags;l{ 4- leftx(aﬂt-lw[4—(vfammhtlﬁmhﬁm)-bbqﬂ)yt}]clahﬁmﬂni&dn&]l-ﬁamht)hlyMnﬂﬂhtyﬂonmh)barri c
aci - C [ O- ester, trans-Methyl -

[ 4- (4- piperi g?zﬁggs?l%g IB dt)‘/el ) - cycl ohexyl net hi/l ] -carbamic acid 4-chl oro-
phenyl est etrans-Nafs{4-Dicthylamiret-bytyl) -qydohsrertrosthyltNrymethylririfbloromgthyi-

}-cycl oh Xyg%eﬂﬁslu%fb%mél -carbam c 15 acid 4-chl oro-phenyl ester,
t rans- N- (4- Dinet :

t hyl - | ohexyl hyl ) - N- hyl -4-trifl

- benzenesuFmﬁﬁﬁgﬁﬁ‘&mgggetg{bd{%%[’ﬁ?%ﬁy&f@%ﬁg}mﬁﬁgﬁ%ﬁ¥mﬁé‘%% ]uororret !
;?gﬁ!sokl-e?zl ?;eﬁ[himb}ﬁre{ﬂnl mgﬁﬁéhaﬂifoﬁiﬂu{d@?romt hyl - benzenesul f onani de, 20

- - - (2- r,OXY- - n
ety ) ?Zeﬁﬁ%ﬁw%1<?¥1§<9Wé%§}{1‘%931m03¥3%§1-&x%?lhwl.“b%h%ﬁégtﬁ*v&#am de,
trans- triilwdr -bemzeth byl f ideh | met hyl
SN met hyl- 4sLhL .T;M L x&?@%ﬁm G eﬁgﬁ%&%ﬁl aRI- cfamid Biga-
(2-hydr ol>?y-gt ﬁ‘yl% -é%maoljﬁ e y?f -@?/j]c ohexy rre{lﬁ')ﬁ)l ?’-@Irret ﬁy’l{rl 4- CSS
trifl uor omethlpto-pbeméedien| f onam de, trans-

4-Di met hyl an ) ) L
e i;h2"%}?‘%@%?;@yﬁh&ﬂﬁﬁ%‘m&dﬂmb-%yél&iéiyim&ﬁﬁpeﬁﬂbﬁm@@dcm 4-chloro-

t rans- { 4- [ ( Rh¥3yl e5t@% hy| - ami no) - et hyl ] - cycl ohexyl met hyl } - met hyl - car bami ¢
aci d 4- chl elags-phepyEthgBt2hydrd®y-tthgl)Ssmino]-butyl}-cyclohexylmethyl)-methyl-carbamic
(4-Di et hyl am no hyl -.cycl] o¥1exy| met hyl ) -nethyl-carbamc acid

4- ol or opheri§i-CHEERIehyt QHE, | 4. 1

R e ooy yy et i
fJur:r{et hyl } - ég%ﬁ%Bﬁ%‘yof‘%ei[ S/i ) - ﬁetshy(/l - cgr b:arsri c( 35ya(r:iC))(:(Iy;1?E:hl>/oz o: Shmezﬂ
ester, tr angraNs—N—{4-¥(A11yl-methyl—amino)-methyl]-cyclohexylmethyl}-N—methyl-4-

(4- Ethyl am '&‘?ﬂ‘[?&rﬂ%letl?ylﬁ%%‘ﬁ&ﬁifﬁﬁirﬂﬁﬁ@ -N-nmethyl -4-trifluoronethyl -

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

25  trifluoromethyl-benzenesulfonamide,
trans-(4-Dimethylaminomethyl-cyclohexylmethyl)-methyl-carbamic acid 4-chloro-phenyl
ester,
trans-{4- [ (Allyl-methyl-amino)-methyl]-cyclohexylmethyl}-methyl-carbamic acid 4-
chloro-phenyl ester,

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

35 acid 4-chloro-phenyl ester,
trans-N-(4-Ethylaminomethyl-cyclohexylmethyl)-N-methyl-4-trifluoromethyl-
benzenesulfonamide,
trans-N-Methyl-N-(4-piperidin-1-ylmethyl-cyclohexylmethyl)-4-trifluoromethyl-

benzenesulfonamide,



benzenesul f onam de, trans-N- Methyl -N

(4- pi peridin-1-yl nmet hyl -cycl ohexyl nethyl) -4-trifl uoronethyl -
benzenesuwbanasdsde, WO 03/ 053919 PCT/ EP02/ 13786 -11 tran®CEP02/13786
(4- Azeti di n-1-yl net hyl - cycl ohexyl et hyl )_-H-.rret hyl -4-trifl uoronet hyl -
benzenesul f onam de,

trrans: N Net vl 0 VL0 Ak TR Dt e ypl RIRAM B droiliphf | wor oret b

yl - benzenesulfon
t r ans- Met hybengenesilfenamide- | -yl met hyl - cycl ohexyl met hyl ) - car bami ¢ aci d

4- chl or o- phenyl N-M8tHI-N- (4-pyrrolidin-1-ylmethyl-cyclohe lmethyl?—4-triﬂuororr_1ethyl- _
trans- Met hyl - (4- pyrrolidin-1-yl nmethyl -cycl ohexyl net hyl ) -carbam ¢ ‘aci d

4-chl or o- phlEﬁW"r’nes‘élg‘?’é"l‘m@%ans- N-{4- [ 3-(Alyl-nmethyl- amino) -propyl]

- cycl ohexyl ﬂffﬁ{shwlefrhyl\KﬂPiﬂbyﬂdiﬂ-l- 10 ethiyl-Ejcloderyirictiyl)- bebariasid 4 cnams- piganyl
trans-N- (4-13 - [Ethyl- (2-hydroxy-ethyl) -am no]

-propyl }- cy@fGhexyl met hyl ) - N-met hyl - 4- trifl uor onet hyl - benzenesul f onani de,
trans- N- [ 4trar(s3viathyl+ epiymmoliginepylnetbyl edydhbexylmethilydchrbamic acid 4-chloro-phenyl

- N- net hyl -4 erri fl uoronet hyl - benzenesul fonam de, 15 trans-N Met hyl - N

[ 4-(3- et hy? am no- pr opyl }-cycl ohexyl methyl] -4-trifluoronethyl -

benzenesul fiomsnNdd: [3-(Ally -methyl-amino)-propyﬁ-cyclohexylmethyl}-N-methyl-4-

trans- {4p[ 3x{hblothet ARl bvH e AL R aREEPY! | - cycl ohexyl met hyl } - met hyl - car bami ¢
[4- ?fpi gg'rq%gn@%g“%__ ﬁ@?@é;eﬂrﬁ5hyté§§3§qﬁgﬁ§-%§ﬂy?r]opyl&-&mahwh%@ﬂ>-&l-emhyﬂ-6: 20
phenyl est etriflubfdiféth{¥behdendsulfbitthide,( 2 - hydr oxy- ethyl) -am no]
PP ) Yl AN AL el R 61 St et o
- propy| } - cytnedrexylforetiige,) - met hyl - carbani ¢ aci d 4-chl oro-phenyl ester, 25
“cyel onatyl TSI VAR X RS it -siohenyimethyl- o fygromettyl-
tr aﬂis;)?/ﬁt hﬁ:ﬂ?fzrlwédi@aﬁédi!,di n- ii\iﬁ/ll -ethyl) - cycl ohexyl methyl ] - carbani ¢ acid
(42 prper L gl B N ey onbay T Hed 4 U T ofomet ot 56
benzenesul f OYERTRIENY" €Stel,

trans-Methyl-[4-(3-piperidin-1-yl-propyl)-cyclohexylmethyl]-carbamic acid 4-chloro-

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

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

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

35 trans-(4-{2-[Ethyl-(2-hydroxy-ethyl)-amino]-ethyl}-cyclohexylmethyl)-methyl-carbamic
acid 4-chloro-phenyl ester,
trans-N-{4-[2-(Allyl-methyl-amino)-ethyl]-cyclohexylmethyl}-N-methyl-4-
trifluoromethyl-benzenesulfonamide,
trans-(RS,RS)-N-(4-{2-[Bis-(2-hydroxy-propyl)-amino]-ethyl}-cyclohexylmethyl)-N-
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trans-[2-(4-Dimethylaminomethyl-cyclohexyl)-ethyl]-methyl-carbamic acid 4-chloro-
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cis-N-{4-[4-(Allyl-methyl-amino)-butoxy]-cyclohexylmethyl}-4-chloro-N-methyl-
benzenesulfonamide,

20 trans-{4-[4-(Allyl-methyl-amino)-butoxy]-cyclohexylmethyl}-methyl-carbamic acid 4-
chloro-phenyl ester,
trans-N-{4-[4-(Allyl-methyl-amino)-butoxy]-cyclohexylmethyl}-N-methyl-4-
trifluoromethyl-benzenesulfonamide,
trans-N-(4-{4-[Ethyl-(2-hydroxy-ethyl)-amino]-butoxy}-cyclohexylmethyl)-N-methyl-4-

25 trifluoromethyl-benzenesulfonamide,
trans-Methyl-{2-[4-(3-piperidin-1-yl-(E)-propenyl)-cyclohexyl] -ethyl}-carbamic acid 4-
chloro-phenyl ester,
trans-N-Methyl-N-[4-(3-piperidin-1-yl-(E,Z)-propenyl)-cyclohexylmethyl]-4-
trifluoromethyl-benzenesulfonamide,

30  trans-N-(4-{3-[Ethyl-(2-hydroxy-ethyl)-amino]-(E,Z)-propenyl} -cyclohexylmethyl)-N-
methyl-4-trifluoromethyl-benzenesulfonamide,
trans-N-(2-{4-[3-(Allyl-methyl-amino)-(E)-propenyl]-cyclohexyl}-ethyl)-N-methyl-4-
trifluoromethyl-benzenesulfonamide,
trans-N-{2-[4-(3-Dimethylamino-(E)-propenyl)-cyclohexyl]-ethyl}-N-methyl-4-

35 trifluoromethyl-benzenesulfonamide,
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cyclohexylmethyl)-N-methyl-4-trifluoromethyl-benzenesulfonamide,
trans-N-Methyl-N-[4-(4-morpholin-4-yl-(E)-but-2-enyloxymethyl)-cyclohexylmethyl]-4-
trifluoromethyl-benzenesulfonamide,

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-
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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-
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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,



met hyl - 4-trifl uoronet hyl - benzenesul f onam de, trans-N-{4-
[4-((S)-2-Hydro)cynet hyl -pyrrolidin- |-yl)-butoxynmethyl]

-cycl ohexybrsofphg - N-nmet hyl -4-trifl uoromet hyl - benzenesul Pom@Phzie3786
trans- Met hyl - [4-(4-pyrrolidin-1-yl-but o met hyl ) - cycl ohexyl met hyl ]

-carbamc acid 4 5 chl oro-phenyl ester, ans- Met hyI [4 (4 pi peri di n-

trhns- - (4 T UG T B el Wlpg‘fﬁ" i S R

- cycl ohexy! epedngbylfomastitigsl - car banmi ¢ aci d 4-chl or o- phenyl ester 10 trans-

(4-{4-[Bis- &%,afwém% 5@ ps(h) (2: [@ﬂi‘fgﬂeny)fﬂ%ﬁx)!ﬂl‘ﬂ)%x}no?ﬁé&lyﬂh&?&)@hgﬁﬂﬁ&ml ]-N-

-nmet hyl - carbam c aci ester, ‘tra
[4-(4-Di matfﬁ WEWPKQWMI ) -cycl ohexyl net hyl] -nethyl-carbamc acid

4- chl or 9- plaaRWe@Sl- 1 (3-bipAdin- { 41-pfop- I -yEyIWyclohéyhnethod Yeafait dcid ani no

- but oxymnet %% e&z %éx?l%et ilnyl )Ayiiamep hylﬁ?b%zcgar bam cwgtm d a4 chclloro ph]enyl
ester, tra tpﬁ{epy{eé I 4- (2- pi peridin-1-yl-ethyl) -cycl ohexyl]-ethyl

_car bani c acird-(4-{6h[ )d-(zﬂ{ydmady ebtlpamira] grep4-Gintl b pel dkexplinkeyh vl Neofethyl-

Efaﬁlg- pi perclacrzimmlc aé’ld 4eé olp}?éﬁ‘;\?f e(gpe?,xyl ] -ethyl}- benzenesul f onam de, 20

(2- { 4- [ 2- ( ArdnptNidethyl-Nal# (opipetidipt 1-yiegropohexyl)-kydelxylmatbrlhgt - car bani ¢

acid 4- ghl 2-
[4 (2- Dgrettﬁlﬂﬁam &Mi]l lﬁeﬁ%@esuﬁ&%ﬁgx I)] -ethyl }-nmet hy| - car bamc
4- chl or o- pfh@ﬁ (és{édﬁthﬁw(&ﬁydr%wzﬁ Y[14am{ﬂzﬂmrﬂ911am%}o%! %’f)oﬂexyl]
-ethyl } rrefhém - £.3fi Padotedigl beAzetbddopamie, phenyl ester, trans— [2-(4-12- [

E;? %Lm c ac %gﬁlﬂ')’{) %{%R an]eg—tyg;[pxhc}ia- - %lxcclyagﬁé&x}]ethyt] D:yirdamlc ac1£I Xl

trans- Met hythﬂ{laro[rrﬂetb)z psi&higlyds&m no- et hyl ) - cycl ohexyl ] -et hyl }-car bam c acid
oo o PO ST At LA PR P
(2-{4- [2- (@rhdyie @64;1 4pfe1ﬂtuyor<an¢t fydster,

- cycl ohexylgagt By[h)(znﬂlaxia qaﬁﬁﬁ%ﬁ%@ﬂ& exfi]-CHyPr RreRIERYIba RS £1d 4-chloro-

t rans-4- Chl oro- N | am no- et'hyl) -cyclohexyl ]-ethyl
}- N- et hy! -Phgsyl t?é"ﬁi’enesul fonam de,

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-trifluoromethyl-
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-
trifluoromethyl-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]cyclohexyl}methyl)Jammoniumolate,
trans-Methyl-{4-[3-(methyl-propyl-amino)-prop-1-ynyl]-cyclohexylmethyl}-carbamic
acid 4-fluoro-phenyl ester,

35 trans-(4-{3-{Ethyl-(2-hydroxy-ethyl)-amino}-prop-1-ynyl}-cyclohexylmethyl)-methyl-
carbamic acid 4-fluoro-phenyl ester, and
trans-[4-(3-Dimethylamino-prop-1-ynyl)-cyclohexylmethyl]-methyl-carbamic acid 4-
fluoro-phenyl ester,
and pharmaceutically acceptable salts thereof.



trans-N-(2-{4- [2-(Allyl-methyl-am no)-ethyl]

-cycl ohexyl }-et hyl)-4-chl oro- N-net hyl - benzenesul f onam de,

trans- 4- GhbasosIHNet hyl -N- {2- [4- (2-met hyl am no- et hyl) - e¢TIEPhBE K374
-ethyl} - benzenesul fonam de, WO 03/ 0539191 PCT/ EPO2/ 13786 - 17
trans-4-Chloro-N{ 2- [4-(2-ethylam no-et hyI )-cycl ohexyl] -ethyl}-N-nethyl-

b | f
othyl) ~am noj JETigIeT Kb gRsaep atti e Prn P ke skt e

trans- Met hy|g—r{)L43((8’}S[$tlng0fdl n-1-yl - prop- 1-ynyl ) -cycl ohexyl net hyl ] - car bam c

acid 4- chI
- pr op- - y(r%;ﬁ%s - cyc[‘PE;f E)}’ erlhhﬁp% ey P%Q’dbﬁ&)?}/%g%&% Cg%:{?grg iy%ﬁﬁgﬂo&gﬁ;nngf]

ester, tran ﬁ@@%y N-

[4-(3-pi pger 'tfiald@ N-M&thplr Npqzllfzyﬁi)faEr)idlﬁypkfloé’(ﬁy(lyic?abwly]]rnetlé}yl] -4Qrifluoromethyl-
fonam de, trans-N-(4-{3- [ Ethyl-

trifluorome gmnes
(2- hydr oxy- H?‘?“}esu -prop- |-ynyl}-cycl ohexyl net hyl) -
met hyl - 4- t r itfdnga¥ R HBhs- @E‘h)?ch'bﬁseldh&bifmnd]eﬁthyl -cyclohexylmethyl)- N methyl-4-

trans- Met hyl [ Lop- 1-ynyl ) -cycl ohexyl nmet hyl ] - carbam c
acid 4- tri ftflh8?%’%$hﬁebeﬂﬁ%nes?ﬁ%a 8e"15 {1 ans- i4 {3- [ Et hyl -
B

-(2- hydroxy-tmﬂsMIZ) 4-lann¢tb}'1aqmmpn¢thxlm)’ﬂph@gybl ¢h qutbxlmarbamé@ﬂgm car bani c

?gl €4 (3 fltg%&l[g;ﬁt_gx#,l- gst elr ht rans-
I h - -
4-chl oro- pHeamstl Ze@tﬁEthYl Kgﬁﬁ INSCY-[%QS’ ggr%*#o&géqgﬁyl }cycl 5 15 ethyl br%rer{h(;l_am d

|-yl met hyl - cyedghiexyib- @iﬂwdmemylrrpﬁéfuyleséer;rlfluororret hyl - 20
benzenesul f onam

(4- 1 ni dazol tiarsirlﬁe'ihﬁf/ % @QPPSHQ}M ey ooRspiy Fhil riemie PR Et ny -

benzenesul f afidlubdsmethylaptsenhtesfed (3- 1 mi dazol - | -yl -(E, Z)-propenyl)
; cyel ohexy! TRLIN by 3TFL P pipkriald 1 - ¢BS-BBFeRY)-PAOERIG 2 100RTAAR 0o

trans- N

L4 (2-1m ld?zzhlordzlqgheneltdssﬁt) cycl ohexyl met hyl ] - N-nret hyl - 4-tri fl uor onet hyl -
enzenesu gﬁ{p 4 h - . ic acid 4-

-yl -(E)-but - ? - eny?gle gg;‘ ﬁ(ﬁygégdlghgkmlﬂg%ﬁbényﬁ)- ‘f\}lr-drgete xyl} -Eté}lly l}-carbamic acid 4

trifl uorometdnd roﬂé}?ﬁ %G f onami de, trans-N-Met hyl - N- (4- {4- [ nethyl-

(2- et hyl - p)ﬁdd@(@'—{@— BBk 2-hyévasicpeihyt)( dhimblHpertyl} - cyclohexylmethyl)-methyl-carbamic
20 acid 4-trifluoromethyl-phenyl ester,
trans-(4-{3-[Ethyl-(2-hydroxy-ethyl)-amino]-prop-1-ynyl}-cyclohexylmethyl)-methyl-
carbamic acid 4-trifluoromethyl-phenyl ester, and
trans-N-(4-{3-{Ethyl-(2-hydroxy-ethyl)-amino]-propyl}-cyclohexylmethyl)-N-methyl-4-
trifluoromethyl-benzenesulfonamide,

25 and pharmaceutically acceptable salts thereof.

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

cyclohexyl ring) are preferred.

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

conversion back to the parent compound in vivo.

The present invention also relates to a process for the manufacture of compounds of

formula (I) as described above, which process comprises

35 a) reacting a compound of formula (II)



30 enyl oxynet hyl} -cycl ohexyl methyl)-4-trifluoronethyl -benzenesul f onam de,
rac-trans-ethyl (2-hydroxyethyl) ({4- [2-(methyl{ [4
(trifluorwomshydo)phenoxy] carbonyl } ami no) ethyl] cycl oh@xyigro2/13786

met hyl ) anmoni unol ate, trans-Methyl -{4- [ %—_( met hyl - propyl - am no) - prop-

| -ynyl] -cyclohexyl nethyl}-carbamc aci d1 4-f| uoro- phenyl ester, 35
trans-(4-{3-[ Et hyl - 9

(2- hydroxy-ethyl)-am no] -prop-I|-ynyl}-cycl ohexyl r’rét hyl ) - met hyl - carbam ¢
acid 4-fluoro-phenyl ester, and CA N. 10

trans-[4-(3-Di nmet hyl am no- prop- 1- eaﬂrre%_ﬁ ] - met hyl - car bam c
acid 4- fluoro-phenyl est ggv and ceut 1 (€& P«y)paccept abl e salts thereof.
WO 03/ 053919 PCT/ EP02/ 137 < articularly preferred conpounds of
general formula (I) are those & ted fromthe group consisting of

trans- Met hyl - [ 4- (2- pi peridin-1-yl-ethyl)-cycl ohexyl netlid) ] - carbam c acid
4-chl oro- phenyl ester, 5

el hy - bonzBRBEGPFEANH Hbo Y ﬂ%ﬁ(h1§2>2-§5£@5{91%f%§5‘€%%¥%¢%% MR o]

- et hyl } - cyclosyleveytrifiten@l, Br b frehtil, -4, A% A7 FA*ubT, ot b - A AZ e Mb swlrf andamirge,

2 2 R M Pt ot

ethyl) -am $d] -nethyl} -cyclohexyl) -ethyl] -methyl- carbam c acid
4-trifluoronethyl -phenyl ester, trans-Methyl -

[ 2- (4- pi peri di nsds)kiehb¥%lcompelirll8rikhuRti(y} | - carbanic acid 4-
trifluoronethyl-phenyl ester, 15 trans-Methyl-{2-
[4-(3-piperidin-1-yl-(E)-propenyl)-cycl ohexyl] -et hyIAs carbam c acid 4-

chl or o- phenyl ester, I
APENYI ) - Nwoh&w ]-ethyl}-carb
2- 15\%@: (2 -hydroxy- ethyl)
rb )20 a

trans- Methyl -{2-[4-(3-pyrrolidin-1-yl-
am c acid 4- chloro-phenyl aster, tra
- am noj -pentyl}-cyclo‘h Amsthyl)- - ca cid
4-trifluoromethyl-phen @r/ T -)(4- 13- [ Ethyl- (2-hydroxy-ethyl)
-am no] -prop-1-ynyl}-cCyclo a)lnme Y - met hyl - carbam c acid
4-trifluoromethyl-phenyl ester, and trans-N (4-{3- [Ethyl -
(2-hydroxy-ethyl) -am no] -propyl}-cyclohexyl nmethyl)-N nethyl-4-
with a compound NHA'A?, wherein M is mesylate, tosylate, triflate, Cl, Br or I, and Al A%
A3 A% A5 AS 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 to a

pharmaceutically acceptable salt,

and optionally converting a compound of formula (I) as defined above, wherein U is a

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

Reactions of a compound of formula (II) with a compound (A1, ALU)N-C(A’,AY)-
15 (CH;)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 treatment 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



trifluoronethyl -benzenesul fonam de, 25 and pharmaceutically acceptabl e
salts thereof. Conpounds of formula (1) can have one or nore asymmetric
carbon atwomsassdican exist in the formof optically purePem@P2/aT86 s or as
racemats. The invention enbraces all of ese forms. Conpounds of formula
(1) which are trans-isoners (with reference to the cyclohexyl ring) are
preferred. (o) | a
(5 in thi s Aialidses BRRhAgE B ahen 4 lRired B RO OB per Bl
derivatives uvmuaéﬁuqra@d@&plaahcen ydrideondighieremeB®aR at wophtenreratate: conpound i n
vivo. The present invention also relates to a process for the manufacture
of conpounds of Thé prektién fdriheaselsk%:&ford uaBoyEformilaqll) RIRERESHREPIHEES 35
a) reacting a Pnpqwd of fornul a % eH:%g053919 PCT/ EPO2/ 13786 -19 A9
CA\ N. W AloMaglerturgd geeardipgieg Rrqepssyss degniett 3% npound

(A ,A2, UNC(A3, AM4)-(CH2)m M wherein Vis 0 or S, Mis nesylate,

tosyl ate,s tri f | At descfibed Hsoveythk ,comlpdulhﬂs Aformidla (IASf thfpreskbt inAéntioN canAg, A9,
Al0, W in, ) [ V. I

tosyl at e, trl 61’9 th% t%aﬁngﬁ an%a({ ﬂ}gﬁhﬁ% &t d&%ﬁsemgcﬁﬁr !a_&/o&l% eﬁnralztéc @Such
conpound of af l@fpnmhal%nemlymmhymbmnwmwsclgoas,wagu,har\m%(ewm)@, pa/ras\n(em
) (CH2)m 2

Lol ot tg}fé&lg#le an%&lﬁt&e@%ﬁﬁ%'}%a%tggglo%% y%gdeﬁmg%% %7 8. Ao
A10, Vv, W Hl eranf&nélabets%éu@grs@r’éﬁ/wgws% eraiigie diserdsp PEERPLY ffdhSerting a

conpound;oof tregid¥rt @and/by pRsphekise dypdaeciustestedoldmia and/or hyperlipemia.

Hyperproliferative skin and vascular disorders particularly come into consideration as

hyperproliferative disorders.

The invention therefore also relates to pharmaceutical compositions comprising a

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

15 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

20 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,

25 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 administering a

compound as defined above to a human being or animal.

The invention further relates to the use of compounds as defined above for the
30 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.



pharmaceutically acceptable salt, and optionally converting a conpound of
formula (1) as defined above, wherein Uis a lone pair, to a correspondi ng
conpound whaBesi*1d) is O Reactions of a conmpound of fornulpaT(EPh)/1318¢ h a
compound (A", A2, U N-C(A3, Ad) 15 (CH2)m M gan be carried out by procedures
known in the art and described in the Schéhe 8 in a solvent 1ike

N, N- di net hyl f or i

presence of a bg{-g%ﬂq‘i’&&é sodi Qér{IFan'}gia?e %9{9\%389%0@%41@3\3; Hé)fli}‘;-\efllral 8Y‘$r1§?|ﬂrlle a

t enper at ur epreparigenof mediramgmsfer t@e@eam%@ndfﬁs PesfPhyl aéér?éétfﬁ%feb‘r" Kb@rtl a
(111) with a:605RaWid OdtKhas ﬁ@ﬁer%lsﬁérbleﬁﬂa,%%erhpeﬂaqs@ahlcsse&rdfsmwz;cular t he

art and described in the exanples 20 referentlal in solvergg Li ke
N, N- di et hy F€ases mydesesgarast ’r’f’é?CWPf AR leﬂahmefpf;? &%nt i al | y
bet ween rs008isbaiFpsaad/Gf GedfidnBaHd/ orﬂpwpmdémsl df iaspaitetlighedse taboueea@ad be

converted t har raceutd cal | acce I t he
art such as BB praRER e B i8N E R A Br et B LR oA i d

et hanol , nehpsmbpensie. Smthc:ﬂrddmammtskmnﬁarlsnaaomn‘p@d atdefimed ahojes- of e.g. e.g.
-20C and +40C. A conpound as 25 defined above, wherein Uis a |lone pair can

can be convertegpt QofﬁmtwmmnwMgnmtgﬁddmﬁa%eagasgmmwsy

-20 O by procedures suc ée ction witha m xture of
hydr ogen pethsxnefbodsgieen iadheeempis %WH&F P%O‘%;ﬁrmiﬁ Py APPHPRIIAEHICAF et hane at

room tenper a&wlﬁonsTt’aﬁtHeriM&inhﬁmeidﬂfohh&rps afd lalovm tth@péfp@uﬂdEedqh thesmul a (1)
as deflned gbove

when %facture CothPqF ﬂﬁ roce geflned
above. gees ?’B@Ha]éﬁ B/athey Hunmg AGE4 F re(Pf’5e Y1 Tﬁ Bsr esent
i nventi on Caﬁalb@usm@ﬁdz rﬁﬂhocﬂsfgevdnrt&ktwmnm the elfapupley @pityyhethibds lafowd seths es.
whi ch are associated with OSC such as hyperchol esterol em a, hyperlipem a,
arteriosclerosis, vascul ar di seases, 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 10 treatnent and/or prophyl axis of hyperchol esterol em a and/ or
hyperlipem a. Hyperproliferative skin and vascul ar di sorders particularly
cone into consideration as hyperproliferative disorders. The invention
therefore also relates to pharnaceutical conpositions conprising a
conpound as defined above and a pharnaceutically acceptable carrier and/or
adjuvant. 15 Further, the invention relates to conpounds as defined above
for use as therapeutic active substances, particularly as therapeutic
active substances for the treatnment and/or prophylaxis of of diseases
whi ch are associated with OSC such as hyperchol esterol em a, hyperlipem a,
arteriosclerosis, vascul ar di seases, nycoses, parasite infections,
gal | st ones,




tunors and/or hyperproliferative disorders, and/or treatnent and/or

prophyl axis of 20 inpaired glucose tol erance and di abetes, preferably for
the treatwens/osaey or prophyl axis of hyperchol esterol em aramadiPoz/13786
hyperlipem a. In another enbodinment, the i,gvention relates to a nethod for
the treatnment and/or prophyl axis of dlseg es which are associated with OSC
such as hyperchol esterolem a, hyperlipema, arteriosclerosis, vascul ar

di seases, nyeclsmes! parasite infections, gallstones, 25 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 f?eatnent

and/ or prophyl Hof hyper cRaléit er ol em dhAngAor hyper | Apehia ch
met hod conpri sesladm ni stering conmpgund as 8fi nece abobeltolla n
bei ng or ani nmal he +entio rt her—el at o0 thesuse c&dmpounds as
defined above f the 30 trea and/ or pr y] axi s of eases which
are associ at ed OSC such h&percholes Hgnla hy%ykl| em a,
arteriosclerosis, vascul ar dlseases nycoses, rasite infections,

nd/ o* treat nment
betes, preferably
| em a and/ or

ion, the invention

gal | stones, tunonds and/or hype ?ollferatlve d| orders,
and/ or prophyl axis of inpairegd Iqﬁpsggtqyé?ance and di
for the treatnent and/or prophyRaxis hyper chol est er
hyperli pem a. WO 03/053919 PCT/ EP02/ 86 -21 In add
relates to the use of compounds as d ned above for the preparation of
medi canments for the treatnent and/or prophylaxis of eases which are
associ ated with OSC such as hypercha@®eterol em a, hyperlipem a,
arteriosclerosis, vascular diseases, grycoses, paragite infections,

gal | stones, tunors and/or hyperprollferatlve 5 disprders, and/or treatnent
and/ or prophylaxis of inpaired glucose tol erance gnd dlabetes, preferably
for the treatnent and/or prophylaxis of hyperchol esterol em a and/ or
hyperli pem a. Sdch nedi canment s conpnﬁse a conpounﬁ as defined abgve. The

conpounds ofA? ohnuI@ ) can be gctured et ods i van belom1 by
t he met hods Atven]fi n e eﬁpnples y anal u §§

reaction 10 ioions for the indiWwduah reacti mgst ps ar e
person skill n the art. Start mat ert al e eithérsec c aIIy

avail abl e or cian be prepared by netlhods anal ogous to the net ds given
bel ow or in theOCdxanpl es or by nethddd known i n"OHe art. WD 0359p3919
PCT/ EP02/ 13786 ¢ -22- Scheme 1 H 0 4£H 0 A5 HZN Ab A5 N O

Trans-(4-methylaminomethyl-cyclohexyl)-methanol (7-trans with A% A® = H; A° = Me)
can be obtained from trans-(4-hydroxymethyl-cyclohexylmethyl)-carbamic acid tert-butyl
ester [U.S. (2000) US 6,022,969 A] by treatment with lithium aluminium hydride in
5 tetrahydrofuran between room temperature and the reflux temperature of the
tetrahydrofuran (step g). Introduction of a tert-butoxycarbonyl protective function by
treatment with di-tert-butyl-dicarbonate in methanol/triethylamine between —10°C and
room temperature gives compound 8 (A%, A® = H; A’ = Me) (step h). Compounds with
variable alkyl groups A®, A® and A’ are prepared from cyclohexane-1,4-dicarboxylic acid
10 mono alkyl esters, preferentially mono isopropyl esters, by first introduction of the first
alkyl group A’ by conversion of the acid moiety in 1 into the corresponding acid chlorides
and treatment with a di-alkyl cuprates in solvents like ether or tetrahydrofuran
preferentially at —78°C (step a). Reductive amination of the ketones 2 with ammonium
formiate and sodium cyanoborohydride in solvents like methanol or ethanol preferentially
15 at room temperature then gives amines 4 with A® equal H (step b). If the ketones 2 are
treated with an alkyllithium reagent in the presence of titanium tetrachloride in ether as
described in Tetrahedron 42(11), 2931-2935 (1986), then tertiary alkohols 3 are formed
(step c). The tertiary alkohols 3 are then reacted with trimethylsilylazide in the presence of
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nmet hanol /trie n wee . room tenperature gives conpound
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esters, preterentirally, nono |1 sopro esters, r Intr uct.l on o e
first al kyforBRBRSs AB (R Sy &roEmRAings h%anaaed&ﬁ]:k@]?ffdi At 100 PHIRARG tert-
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ol vents |ike ether qr tetrahydrofura rentially at, -78C (step,a).
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0 hyl sily
presence Ofahg%yégs/ 05319 PCI EPO2IIE786 &3 bo%%’inri £1 USRSt her 228N a
sol vent | i kehlhedwz@inethydsul foridelittiethglamiigsinaicldeetdtiead, +78°C to room temperature

15 (stepi).



Tetrahedron Letters 28(51), 6513-6516 (1987); the azides are subsequently
hydr ogenated w th hydrogen gas and e.g. a palladiumcatal yst in solvents

| i ke met moaB/oswihanol or tetrahydrofuran to the prinaryPamiEPe®13¥8¢ st ep
d). Introduction of a tert-butoxycarbonyl ,5 protective function at the
primary am no noi ety of conmpounds 4 |eads™then to conpounds 5 (step e).
Conmpounds 5 can be N-al kylated at the primary tert- butoxycarbonyl

prot ect ed abshemeinction with an al kyl halide in the presence of a base

| i ke sodium hydride in a solvent |ike N, N-dinethylformam de or acetonitrile
at tenperatikes between rd6m\ e er at Hgl‘e—a(%ﬁénc to introduce subs@j;/\uents
A9; after 1o rjeduction of the ¢gt@r function eatdi e.g. lithi um al wod nfum
hydride in s nts |ike tetrhydrofuran at (tenperatures bgtaedn + 39C and
room tenperatypee, the compou 8 are obt d (step f). oundd 8 are
subsequent |y oxj di zed®to the gorrespoidi ng dehydes 9 by Usinghe.g. Swern
condi tions: oxahy! ~Cchrori de/ digret hyTsul' T oxi gjtrﬁt‘l?yl Nie inT

di chl oromet hane,J - 78C to room t&mperature 15 ¥step i). 03/ 053919
PCT/ EP02/ 13786 4- Schene 2 CA5A6 H2N- ( TAl)' 5A6 N. c~
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(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’, A® equal to hydrogen (step a). Direct
10 reduction of the cyano compounds 2 e.g. by hydrogenation with a platinum catalyst in

acidic methanol gives the primary amines 5 with A%, AS, A” and A® equal to hydrogen and
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the azide c3ppeN- alkylated at the primary tert-butoxycarbonyl protected amino function with an
25 alkyl halide in the presence of a base like sodium hydride in a solvent like N,N-
dimethylformamide or acetonitril at temperatures between room temperature and 80°C to

introduce substituents A’ and give, after basic cleavage of the acetate function, the primary

hydroxy compounds 7 (step h). The primary hydroxy compounds 7 can be oxidized

subsequently to the corresponding aldehydes 8 by using e.g. Swern conditions: oxalyl

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

(step 1).



formation (step f). Treatnment of the am no-alcohols 5 first with
di-tert-butyl-dicarbonate in dichloronethane in the presence of

tri et hyl anDme/0fId owed by acetic anhydride and pyridi ne iPaTdirohiioso©net hane
gi ves the di-protected conpounds 6 (step % . Conpounds 6 can be

N-al kyl ated at the prinary tert-butoxycarbonyl protected am no function
with an 25 al kyl halide in the presence of a base |ike sodiumhydride in a
sol vent | i k&cheme3 di net hyl f ormanmi de or acetonitril at tenperatures between
room tenperature and 80C to i ntroduce substituents A9 and give, after
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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-



d /(CAA8)p N W-quo CAS5A6 Bri 8A s AA9 (CNA2 N a /(CA7AB)p
N, W-A70 /(CA7A8)p W-A10 11 CA5A6 CA5A6 9 h OHto, OO 9 10 Al dehydes
1 under gowWioBn5x1¥ eactions with a variety of ylids. Thus, PCTEROIEIT86 Wi t h
(benzyl oxyal kyl or hal oal kyl)tri phenyl pho Phonl umsalts, e.g. 4 WO

03/ 053919 PCT/ EP02/ 13786 -27 (bronmobutylJtri phenyl phosphonl um brom de or
3- benzyl oxypropyl I.phenyl honi um brom referentla y with fixnely
mlled pot gbs[}gmpt?ﬁﬂ %@#f)@ﬁé‘t}%’h%p AL ase€% n sol ven Ie ﬁe 2- met hy+IJ _but anol® or
tert-anyl abmhbkympybememﬂpmsehommebwmldomHreﬁmetlahbur Elthncﬁn@h’e mékdux
tenper at ur ep(?(%ss pen eny agéé CyC@Vﬁ‘gi ;/lke 2- rnethyl 2-butanol or tert-amyl alcohol at

[ 4-(5-brono al kyl -carbam c acid
tert-butyl EReFaures bgfween room temperature and the re ux temperature of the solvents, yields

[ 4-(4- be@ZYI@Wbl(cEng—)(E@ﬁp'eht-?%gj M@h@@ﬁm azilk))lldartﬁlrrliwarcﬁﬁtéiﬁﬁh ] agteth 2
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oroup. +educitfrld sBmpblidia REs HELBIRTDHF ) Beb AR Huciogifhs bB6h BERANTn
the tert- bltephpsphidgng sabraotiébc comespanding ohefim, thenaéh )(ds@gepgly&maﬁmoval oft he

correspqgpdi gg I\%gkvg% oqutm &o@HQbZn@fé@t}ﬁQQxYﬁrtfn%j s@té; KREPRUNAS] & @rd 9
carrying the 0" gr oups roce st eps g and g):
a) NAQWAL( " text- WW&WW&?%@“%@@@&H&% é’ét aF’rdge(égﬁﬁﬁf‘n‘ap ﬁleﬁﬁrrﬁ?ﬁﬂn- S8 ARy |
chloride Orconl Bowidshs A 2sélcoadr@dahey comipoupide Banentdaadylng the NATey of essipee
of diisoprop gtl? | am ne, potassium.c rbonate t et rahydrof uran and water
bet ween - 10 PEORSANTED (¥PS d#PddAoWAL0 = Thi ocar bammt es: The ami nes
may be reacted with AL10OCCSCI in solvents

a) NA’WA'® = Sulfonamides or carbamates: treatment with an aryl-sulfonyl chloride or

15 with an aryl chloroformate preferentially in the presence of diisopropyl-ethylamine,

potassium carbonate, tetrahydrofuran and water between ~10°C and room temperature.

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

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

diisopropyl-ethylamine or aqueous potassium carbonate.

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

temperature.

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

room temperature.

e) NA°WA'® = Amides: The amines may be reacted with AIOCOCl/Huenigsbase in CH,Cl,,
25 A'YCOOH/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 A'°COOH/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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Hueni g' s bas®(4)nl 188 Nt Hidneadey. for mam de bet ween roomtenperature and 100C
(Ger. Ofen. (1990), DE3905364 Al). Alternatively, Buchwald conditions
e.g. Pd(OAc)2i 2- (Dicyclohexyl phosphino) biphenyl, NaGBu in toluene m ght
be applied (John P. Wl fe,



Hi roshi Tonori, Joseph P. Sadighi, Jingjun Yin, and Stephen L. Buchwal d, J.
Og. Chem, 65 (4), 1158 -1174, 2000). WO 03/053919 PCT/ EP02/ 13786 -29-
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al cohols 1 are treated with hydrogen chloride in di oxane at room
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Primary alcohols 1 are treated with hydrogen chloride in dioxane at room temperature to
remove the tert-butoxycarbonyl 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 ¢).

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



final conpounds 4 is then perforned as described in Schenme 3 (step c).

Al dehydes 5 react with (triphenyl -phosphoranyli dene) -acetic acid esters in
di chl or onwDlans39ey t ol uene between roomtenperature and 1POT/HPO2/13186
corresponding 10 unsaturated ester conpoynds 6 (step d). Optionally, the
doubl e bond in the unsaturated ester conpounds 6 can be hydrogenated using
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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 e.g. Swern conditions: oxalyl

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



protective function then leads to primary alcohols 7 (step e and f), which
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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



be achieved after reintroduction of the benzyl group (e.g. wth benzyl
2,2,2-trichloro- acetimdate, trifluoroacetic acid in

di chl or ormoanssveycl ohexane at roomtenperature, 5 step dpCiEpquestshi ng the
enolate formed with Iithiumdiisopropyl anggie at -78C in tetrahydrofuran by
treatment with rrethanol at the sane tenperature (step e). This mxture of
cis and trans be C e I o ter can
be separat %od by ch%( hﬁ%?{)ﬂ’&éﬁ F%grpe )&?gb%():c?s andytérsgfrrgdl g‘é‘ﬁ?eras Sgrogﬁ
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mixture of cis and trans 4-(benzyloxy-alkoxy)-cyclohexane carboxylic acid esters 6 can be

separated by chromatography into the pure cis and trans isomers 8 and 7 (step f).
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WO 03/ 053919 PCT/ EPO2/ 13786 -34 Pure cis or trans

4- (benzyl oxy- al koxy) - cycl ohexane carboxylic acid esters 1 can be converted
into the worsespoendi ng N-al kyl ami des 3 by well known proeeampes13786
saponification and am de formation via th% correspondi ng acid chloride as
intermediate (steps a and b). N-Al kyl am a'ies 3 can then be reduced to the
corresponding N-alkyl 5 amnes 4 with lithiumalum niumhydride in

t etrahydrof uran between roomtenperature and the reflux tenperature of
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20 protective function under acidic conditions leads to cis or trans amino alcohol compounds

8 (steps f and 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).



(\2)n (\2)I (\A, A OHO\ Br O\VN A2123 CA 1N (CAAp W-Ao
CASA6 A (CHI \O(CH2) N,A2 A3 H4 Primary alcoholes 1 are reacted with
1, 4- di br ono-02/0m9t1®ene in a vigorously stirred m xture of @calipor/cared hane
and 50% w/ w sodi um hydroxide in the presepce of tetrabutyl anmoni um

hydr ogensul fate preferentially at room t'e%’erature to yield 5 brom des 2
(step a). Transformation of bromdes 2 into final conpounds 3 is then
per f or med a%chge¥dribed in Scheme 3 (step b). Primary alcohols 1 are
converted to amnes 4 by attaching the pre-assenbl ed fragnent

A A2NC( A3A4) (CH2) m OH, whi’ch can be syntheSized by known méthods (step c):
Primary alcohols 1 are,#fnrst converted i-Av0 the correspoemdi ng,,
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sodi um hydride i n 8&°A di met hyl for ng®A'&fe at  OC to |CA%h tenperature, then,

t he net hanesul fo es are added t he condensatiqn perfornmed between 0C
and 80C to give nes 4.—AkHtern ely, prteary cohols 1 are converted
to the correspondiNog triflates (w trifluoromethansul fonic

anhydri de/ 2, 6-di - t@&4- but yl pyri di néd&th di chl or onet Kdhe at 0 C). Fhese
triflates are then re@tted in situ w thlZ5xcotml s A'OAZNC(%S/AQ)\(G%Z)mO-l
in the presence of 2,6-di-tert-butylpyridine as base in nitromef,{zane at
roomtenperature tq 60 Cto yield amnes, 4 [follow ng a prpcedure of

Bel ostotskii, Anatoly M; Hassner, Alfred. Synthetic nethods. 41.

Et herification of, hydroxysteroids via triflates. Tetrahedron Lett. (1994),
35(28), 5075-6]. lV\Q 03/ 053919 PCT/ EP02/ 13786 -36- Schene 9

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

performed as described in Scheme 3 (step b).

Primary alcohols 1 are converted to amines 4 by attaching the pre-assembled fragment
A'A’NC(A’AY)(CH;)m-OH, which can be synthesized by known methods (step c): Primary
alcohols 1 are first converted into the corresponding methanesulfonates; fragments

10 A'A’NC(A’A*)(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*)(CH,)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 of
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 ¢; following conditions described
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of 100nM angelrhﬂte 191%'1 g)%k gﬁﬁtxbﬁ' Qf P Fmaﬁgé 1nq9101tSUJ\!V§s d’tﬁﬁedgt% the
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i nhi bi ti®ns dequadgencqrrﬁaﬁosd%h ph«vsalamr brtﬁeﬁ 1% BeAt £ afaricrospmesyersuRixgd t h

different tesf, z%qh%ffertcseluteer&era fe@tlsLBfsnRRAd stwor%saréerwdsxubttquémmeédue

was cal cul ated, i ncent ration uired to reduc ver si on
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preferrably 919 P /EP 2 The conpounds
of formula P%fé{ﬁéPBF“tﬂ%Hgﬁ%% T%"? 18cce{p umeét)lfg8Ml can be used as

medi canents, e.g. in the form of phar maceutr cal pr epar ations for enteral,
par ent er al or t dfiec Ahoudati3iPS theaepdion Wissioppadh bh eheadditinnsefdrterpl of K%
exanpl e, @@'ﬁhéthaﬁotgo 7ml &&Ate atrfardmﬁtofttﬁkat&t&herq pat @) Wakhebstilaa9egs.
hard and so atil ne c%su es futr ons, emul si ns or, suspen i ons,
rectal ly, eOQnom-ﬁactlﬁ@ctwe %rncg%bég leppsterel aSﬁarré‘tﬁt t he

formof inj ﬁ@idn@@t}&@kllllﬂwswﬁradﬂéﬁ 54201 teS Otubk, | tREKS wed agfaﬁpstﬁaéd ¥ndthe. 1IN
the form of referred.

The product FEHHBISeE e e BRBE o JEnSrEshiike f B e it BlpieEr B 5,
manner  whi afeinvextradiel Walvhestaae:ether and cqpebinediwitkithé fdt extrach harehtipexbactngi ng

the descri b(vavgs evaporated to dryness with nitrogen, the residue was suspended in 50 pl 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 MOS 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 ICs( 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.



1o conpounds of formula | and/or their pharmaceutically acceptable salts,
optionally in conbination with other therapeutically val uabl e substances,
into a gawenBosdo19 adm ni stration formtogether wth suitapCe/EPDMBBOXI C,
inert, therapeutically conpatible solid g _liquid carrier materials and,
if desired, usual pharmaceutical adjuvants. Suitable carrier materials are
not only inorg UheirbB S n-O@k
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buf fer 30 su ces SBIUBT T Zere oran agen s and
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dosage of the ciuirqz)blmdsi&nﬁndtmmﬂranbt orly incaganigkarhienmatedials, buti de atgpeadi ng
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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 requirements in

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



WO 03/ 053919 PCT/ EP02/ 13786 -41 Exanples General remarks All reactions
were performed under argon. Exanple 1 5 1.1 2.90 g (11.0 mmol)

trans- (4-wodsoiynet hyl - cycl ohexyl net hyl ) - carbam ¢ aci d t ectrAtPo2/yd7se est er
[U.S. (2000) US 6,022,969 A] dissolved ing5 m of tetrahydrofuran were
added slowy to a suspension of 0.92 g o# l'i thi um al um ni um hydride in 10
m of tetra foyr i 25U D p MRS Y f 4
hours, cool gydcg{tg tgé;eaﬂgég?%ﬁg %@?ﬁdrgmém{%%b%ﬁ*) ce és{)}?%y e ﬂyac{f?%o%%ﬁa%d the

t enper at ur epfesise ghatmhasokingtit profie thechmpphyd codd bapdministered witheone arsavaish

sul fate, filit. %ﬁgf v t.ed. -crude trans-(4-nmethyl am nonet hyl -
cyclohexyl)bﬁgﬁﬁgﬁ ﬁg@éggégﬂﬁgdk%. ?H%§8 (MHt )], which was dissolved in
20 M of nmethanol, cooled to -10C and treated at once with 2.77 g

di -t ert - but yl - dTbaphermeaceuticehpreparatipes ¢oayeRienily ¢Antaineboylals 58} Mgy prgfezably 10C
for 30 m.n. for 1 hour. 15 Subsequently, 5 m of
wat er ané 51?@98§£€??2§%§?gﬁ§ﬁ§5%@§2Iadded and the react?on n¥xture
evapor at ed under reduced pressure. It _was then poured into 100 m of an

i ce/ wat er ni xt ufbe Elloveng Fxamples srveiterillisiipterthe prysent inglentipe il BeshestHaidey The
combi ned _ duGhh QB IA NG RAASS HinlPhiSsclpt BfhRindERONeSi um sul fat e and
evapor at ed under reduced pressure. The residue fornmed was chromat ographed
on silica gel with a 1:1 v/v 20 m xture of dichloronethane and et hyl acetate
as the eluent giving 2.5 g (82% trans-(4-

hydr oxynet hyl - cycl ohexyl net hyl ) -nmet hyl -carbami c acid tert-butyl ester as
colorless wviscous oil, Ms: 257 (Mt). 1.2 0.45 m of oxalyl chloride in
5.0 m of dichloronethane were cooled to -78C; then, 0.41 g 25 of

di met hyl sul foxide in 2.0 m of dichloronethane were slowly added and the
reaction m xture stirred at -78C for 10 m nutes. Then, 0.680 g (2.64 mol)
trans-(4- hydroxynet hyl -cycl ohexyl net hyl)-nmet hyl -carbam ¢ acid tert-butyl
ester dissolved in 5.0 m of dichloronmethane were added and the reaction
m xture stirred at -78C for 10 mnutes. Subsequently, 1.84 m of
triethylam ne were added at the sane tenperature, the 30 reaction m xture
stirred 30 mnutes at -78C, warned to roomtenperature and stirred for 1
hour. It was then poured into 50 m of an ice/water m xture and extracted 3
times with 50 ml of dichloromethane. The conbi ned di chl oronet hane phases
were washed wth dilute hydrochloric acid, sodium hydrogen carbonate
solution and wth water, dried over



magnesi um sul f at e and evaporated under reduced pressure. The residue fornmed
was 35 chromat ographed on silica gel with a 4:1 v/v m xture of

di chl or orwDansssand et her as the WD 03/ 053919 PCT/ EP02/ 13 P8G/EPOZ¥P3784 uent
giving 0.615 g (91.19% trans- (4-fornyl - %clohexylnethyl) met hyl - car bam c
acid tert-butyl ester as colorless anorphous solid, Ms: 273 (VMNH4+) 1.3
0.590 g (2.31 mmol ) trans- (4-fornyl-c clohexylnethyl)-nethyl-carbanic aci d
tert-butyl 5 ester, 1.325 g (2.77 mmo 1 ronobut yl ) tri phenyl phosphoni um
brom de and 1.28 g (9.24 mmol) potassium carbonate were suspended in 10 m
of tert-anyhesdr8iIghRhriand the reaction mxture heated at reflux for 2
hours. It was then cooled to roomtenperature, diluted with ethyl acetate,
filtered and, evaporat ed uqder ed ced ressure. The residue fornmed was

chr omat ogr aph&d< g SSYIF 8 %ﬁ Ta8§8: 5 v/v mixture of dichl oronethane
and 10 ether as the eluent giving 0.635 g (73.4% trans-

E/ Z-[ 4- ( 5- bExamplpént - | - enyl ) - cycl ohexyl nethyl] -nethyl -carbanic acid
tert-butyl ester as colorless viscous oil, Ms: 373 (M, IBr). 1.4 1.15 g
(3.07 mml),yrans- E/Z-[ 4- (5-brono-pent-I|-enyl)-cyclohexyl nmethyl]-nethyl -
15 carbanlc ‘acid tert-butyl ester dissolved in 15 m_ of ethanol were_ added

to a suspensP@s Gf-03mmnahy tsned 4o mgiiybcycahshrlipetisihearhamis pridernbividy
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evapor at ed Thataagidh Apug w82%en 'Stﬁlaa‘ﬁat 50°C for 4 hours, cooled to 0°C, treated with 2 g
4- (5-brqgno ent cIohe t t b I
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i n di oxane he reaction mxture stirred oom tenp ggtue

hours. It wasthepelncenledhior-dpEeandireaiebat qnéawéc? Ur%é’st?ﬂebu%’ gcagb;?@ﬁ@eﬁh%
tert-butyl ﬂ%trtaehoﬁmurawds ftirkd®4tedo°CTioe 86 nyil! énd ithb&mqléﬁ@bfh@@req‘)ﬂﬂﬁo@r

91.7% tra ent | - ) .
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m Diisopr Omﬂtu%éhpbmd’lemd& Bduced (pResSiBremio was 4hem |pfdumﬂ émet K4 nideozene
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anount of wif 0 a Solution
trans-[ 4- (5d1bhlommgbamylp}1ases were dried over magnesium 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
m! 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



cycl ohexyl net hyl] -nethyl-am ne hydrochloride in 15.0 ml of tetrahydrofuran
kept at -10C. The reaction m xture was then intensively stirred for 1 hour
at -10C aw0 0Bo$§3919 hour at roomtenperature. It was subsequemprby13786
evaporated, poured into 50 nl of an 35 icglwater m xture and extracted 3
times with 50 m of dichloronethane. The coOnbi ned dichl oronethane phases

were dried qyer i f \: 5 : :
PCT/ EP02/ 1376t SRR @ﬁ?e%%%lfg&é’ P @h@%%@%&%ﬁ%‘gﬁm’%ﬁﬁ cirbithic acid
chr omat ogr apéredutyh estel assalagless ashetphods shidoMSnet @A Has)- t he el uent gi vi ng
1.03 g (92.69 trans-N-[4-(5-brono-pentyl)- cycl ohexyl nmet hyl ]

-N-net hyl - 4-tg4i f | uor onet hyl - benzenesul f onam de as col orl ess anor phous
solid, Ms: 404 [(MBr)'].,.,5 1.7 0.515 m. Diisopropyl-aethyl am ne,, 0. 674
(3.00 ol ) 98908 £33 Fryhek Hmnﬁﬁérﬁ?{m‘?‘c@i’ﬂ&}?‘c’}’fy@?E@Y‘@"?ﬁ&gg‘.'c fanpic "65’0%?65"?”9
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m ni mal ano of ter) were added to a nsion_of 0. 6 , 1)
trane [ 4-( 5 Bra Bt SrBRaRs 8 RyPHRER R bbr rpony ol dnd B
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3 times wit Kygehewingthyl]-opstbrlomehamingcidrgg- HEQS GPORFBOIREHE eﬁ%h ses
were dried (®erBmmgnesi um sul fate and evaporated under reduced pressure.
The residue fornmed was chronmatographed on silica gel with a 1:1 v/v
m xture of tle‘i(ane and di chl oronet hane as the eluent giving 0.90 g (96.9%
trans-[4-(5-bronmo-pentyl)-cycl ohexyl net hyl]-nethyl - carbam c acid
4-trifluoronetshyd - (FH¥nyinmed etraa%EZZo[‘b(i- romerpseio Lrenil{cyclpmxylamrahyl fpethyl-
1Br). 20 E)%?'gﬂhﬁc gilg tdrt-bheyd el 4i9sobkd i8I Jffe@Siol Wereladided B a suspension of

c

- br ono- penty -cycl ohexyl net hyl ] - N net hyl - 4- . . .
trifluoromet® |mﬁéﬁtzwﬁg¢£§%§ﬁﬁhlyer edusesitp IPL“IP.“@) byhidrgespation imprediataly pior
met hanol werg uéé. ;}@@&6 ndié M was %émcoﬁfinﬁédadt|ayﬂbieﬂ‘ﬁtphasku1alﬁcrjxﬂb9md>fgﬁt&atcﬁmnéd ?ﬂn
m xture stirre or at 25 . 1t was en gvapor.ated. .poured.int

of an i ce/ wafRHUIHOf By @gﬁﬂﬁlag erfﬁccf)Bﬂﬂged'mﬁgsﬁﬁ{%ﬁaw Wimg?e WEleh k8 ove:

di chl or onet halite and keapaated gednglD.050 982%} trame|4ptrabesnavprrtyliey Heblexylthethyl)-
S0der™ o310 0ahe- ahathic Aty ErISHISNES IR HERAULA NS, HBtEY FRY! o el
under ré&duce FRSSUTE 2 “The ‘res! due formed was c romat ogr aphed on silica

gel with a 9:1:0.1
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



v/iv/iv m xture of dichloromethane, nmethanol and saturated ammoni a sol ution
as the 30 eluent giving 0.110 g (73.3% trans-N

{4-[5- (alWwglosnedohy| - am no) - pentyl ] - PCT/EP02/13786

cycl ohexyl nmet hyl }-N-nmet hyl -4-trifluoronethyl - benzenesul f onani de as
colorless solid, Ms: 475 (MH). WD 03/053919 PCT/ EP02/ 13786 -44 In
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benzenesul fl'(l)cpui%gn 'Pf?e reaction mixture was subsequently acidified with dilute hydrogen chloride
solution. It was then evaporated, poured into 50 ml of an ice/water mixture and extracted

15 3 times with 50 ml of dichloromethane. The combined dichloromethane phases were dried

over magnesium sulfate and evaporated under reduced pressure. The residue formed was
chromatographed on silica gel with a 1:1 v/v mixture of hexane and dichloromethane as

the eluent giving 0.90 g (96.9%) trans-[4-(5-bromo-pentyl)-cyclohexylmethyl]-methyl-

carbamic acid 4-trifluoromethyl-phenyl ester as colorless viscous oil, MS: 464 (MH", 1Br).

20 Example 2

2.1
153 mg (0.315 mmol) trans-N-[4-(5-bromo-pentyl)-cyclohexylmethyl]-N-methyl-4-
trifluoromethyl-benzenesulfonamide (example 1.6) dissolved in 2.0 ml of methanol were
treated with 0.5 ml of N-allyl-methyl-amine and the reaction mixture stirred for 6h at
25 50°C. It was then evaporated, poured into 50 ml of an ice/water mixture and extracted 3
times with 50 ml of dichloromethane. The combined dichloromethane phases were washed
with sodium carbonate solution, dried over magnesium sulfate and evaporated under
reduced pressure. The residue formed was chromatographed on silica gel with a 9:1:0.1
v/v/v mixture of dichloromethane, methanol and saturated ammonia solution as the
30 eluent giving 0.110 g (73.3%)  trans-N-{4-[5-(allyl-methyl-amino)-pentyl}-
cyclohexylmethyl}-N-methyl-4-trifluoromethyl-benzenesulfonamide as colorless solid,
MS: 475 (MH™).



WD 03/ 053919 PCT/ EP02/ 13786 -45 2.6 trans-{4-[5-(Alyl-nmethyl- 455 trans-
[4-(5-Bronb- N-Allyl-nethyl- am no)-pentyl] - pentyl)- am ne
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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
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 [M-C,Hg)™].

3.2

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
the eluent giving 0.23 g (85%) of trans-[4-(4-hydroxy-butyl)-cyclohexylmethyl]-methyl-
carbamic acid tert-butyl ester as colorless viscous oil, MS: 300 (MH").
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room temperature for 2 hours. It was subsequently poured into 50 ml of an
ice/water/diluted hydrogen chloride mixture and extracted 3 times with 50 ml of
dichloromethane. The combined dichloromethane phases were dried over magnesium

15 sulfate and evaporated under reduced pressure giving 135 g (92.8%) trans-
methanesulfonic acid  4-(4-{[methyl-(4-trifluoromethyl-benzenesulfonyl)-amino]-
methyl}-cyclohexyl)-butyl ester as colorless solid, MS: 486 (MH™).

3.5

In analogy to the reactions described in examples 1.5 and 1.7 trans-[4-(4-hydroxy-butyl)-
20  cyclohexylmethyl]-methyl-carbamic acid tert-butyl ester (example 3.2) was treated with

hydrogen chloride 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", 1Cl).

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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Example 5

5.1

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

sulfochloride giving

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

5.2

In analogy to the procedure described in example 3.4, trans-N-(4-hydroxymethyl-
cyclohexylmethyl)-N-methyl-4-trifluoromethyl-benzenesulfonamide is treated with
chloride acid 4-{[methyl-(4-
trifluoromethyl-benzenesulfonyl)-amino]-methyl}-cyclohexylmethyl ester as colorless
solid, MS: 443 (M™).

methanesulfonyl to vyield trans-methanesulfonic

53
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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am no] -nmethyl} cycl ohexyl met hyl ester 6.6 trans-(4- 339

t rans- Met ha sulf ni hy
aci d4-{[(4- ro& @’g@ ?r%@rqq}’? r%g ulig}tﬁylk &Jienr@g% ﬁg‘l&ﬁ&%lénn%ﬂéylam d
4- chl or o- rrgtetiwl-canhamq acid ph:émhyp- smérestﬁmswiquesweqomeﬂy HyMdster 6.7
trans- {4-[(Alyl-nmethyl- 365 trans-Methanesul fonic N Allyl-nethyl -
arr:i no) - met Bgl4] T (1 d %) aci d4-{[(4-chloro- am ne cyclohexyl methyl}-nethyl-
phenoxycar ony carbam c acid 4-chloro- neth 0 h | .ester
methyl }- cy I Gralegy rfet tyl Prosedire glescried,in. ejam é‘sﬁa fl’rgkﬁ]stﬁgf'ﬁg’%’&{ﬂqﬁlﬁ?hgl'
Di rr:et Eyl -sflrft hegaylﬁteﬂwhameﬂ@mh sbyinic l(J dcidl 4-citérd-phepyl és4erchskr£sr Otreated with
cycl ohexy rret noxycar yl). car
net hyl - ani n8) “ﬁﬂ‘gﬁwyeﬂl@f% vl }'lequ lI)a(r)1 ex ﬁnet“ﬁ estaec}ch\% @é‘% 6BI9EY
PCT/ EPO2/ 1317$B«ﬁuoxy&2b@n)@) me&ryt-an‘(lme impthy Wyclob@cyhydﬂmﬁgsteraggolorless viscous oil,
trans- Met ha ie) Ethyl - (2-hydroxy- ethyl)-am no]-nethyl}- (1 Q)
acid4-{[(4-c 'oro- et ?iyl )-am ne cyclohexyl nethyl)-nethyl- phenoxycarbonyl)
carbam c acid 4-chloro- nethyl-am no]- phenyl ester nethyl }-
cycl ohexyl nBxampleést er 6. 10 trans-(4-1 [Bis-(2-hydroxy- 399
trans- Met hanesul foni ¢ Bi s- (2- hydr oxy-

10 In analogy to the method described in example 2.1, methanesulfonic acid esters were

treated with secondary or primary amines in methanol or N,N-dimethylacetamide to yield

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

Example [Product MS  |Methanesulfonic acid {Amine
~ |MH" |esters
6.1 trans-N-(4- 393  [trans-Methanesulfonic|Dimethyl-amine
Dimethylaminomethyl- acid 4-{[methyl-(4-
cyclohexylmethyl)-N-methyl- trifluoromethyl-
4-trifluoromethyl- benzenesulfonyl)-
benzenesulfonamide amino]-methyl}-
cyclohexylmethyl ester
6.2 trans-N-{4-[(Allyl-methyl-  |419 |trans-Methanesulfonic|N-Allyl-methyl-
amino)-methyl]- acid 4-{[methyl-(4- |amine
cyclohexylmethyl}-N-methyl- trifluoromethyl-
4-trifluoromethyl- benzenesulfonyl)-
benzenesulfonamide amino)-methyl}-
cyclohexylmethyl ester
6.3 trans-N-(4-{[Ethyl-(2- 437  |trans-Methanesulfonic|Ethyl-(2-hydroxy-
hydroxy-ethyl)-amino]- acid 4-{[methyl-(4- |ethyl)-amine
methyl}-cyclohexylmethyl)- trifluoromethyl-
N-methyl-4-trifluoromethyl- benzenesulfonyl)-
benzenesulfonamide amino]-methyl}-
cyclohexylmethyl ester
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6.7 trans-{4-[(Allyl-methyl- 365 |trans-Methanesulfonic|N-Allyl-methyl-
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phenyl ester methyl}-
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Example 7

7.1

chloroformate [Org. Lett.

(2000),

2(8),

1049-1051] to

0.532 g (1.59 mmol) of methyl (triphenylphosphoranylidene) acetate and 0.370 g (1.45
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%)

7.2
117 g

trans-3-{4-[(tert-butoxycarbonyl-methyl-amino)-methyl]-cyclohexyl}-(E,Z)-
acrylic acid methyl ester (E:Z=9:1) as colorless viscous oil, MS: 312 (MH").

(3.75 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

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
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7.4
0898 g (3.0 mmol) of trans-3-{4-[(tert-butoxycarbonyl-methyl-amino)-methyl]-
15  cyclohexyl}-propionic acid dissolved in 10.0 ml of tetrahydrofunan were added slowly and
at 0°C to 4.5 ml of an 1M solution of boran-tetrahydrofuran-complex in tetrahydrofuran.
The reaction mixture was then stirred at room temperature for 1 hour. Subsequently, 10
ml of methanol were added and the reaction mixture evaporated. It was then poured into
50 ml of an ice/water/aqueous sodium hydrogen carbonate mixture and extracted 3 times
20 with 50 ml of dichloromethane. The combined dichloromethane phases were dried over
magnesium sulfate and evaporated under reduced pressure. The residue formed was
chromatographed on silica gel with a 4:1 v/v mixture of dichloromethane and ether as the
eluent giving 0.690 g (80.6%) trans-[4-(3-hydroxy-propyl)-cyclohexylmethyl]-methyl-
carbamic acid tert-butyl ester as colorless viscous oil, MS: 286 (MH™).

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

propyl)-cyclohexylmethyl]-methyl-carbamic acid tert-butyl ester was treated with
hydrogen chloride solution in methanol/water followed by acylation with 4-
trifluoromethyl-benzenesulfochloride ~ to  yield  trans-N-[4-(3-hydroxy-propyl)-

30 cyclohexylmethyl]-N-methyl-4-trifluoromethyl-benzenesulfonamide as colorless solid,
MS: 393 (M").

7.6

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

cyclohexylmethyl]-N-methyl-4-trifluoromethyl-benzenesulfonamide was treated with
35 methanesulfonyl chloride to yield trans-methanesulfonic acid 3-(4-{[methyl-(4-
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10 7.8
In analogy to the procedure described in example 3.4, trans-[4-(3-hydroxy-propyl)-
cyclohexylmethyl]-methyl-carbamic acid 4-chloro-phenyl ester was treated with
methanesulfonyl chloride to yield trans-methanesulfonic acid 3-(4-{[(4-chloro-
phenoxycarbonyl)-methyl-amino]-methyl}-cyclohexyl)-propyl ester as colorless solid, MS:
15 418 (MHY, 1Cl).

Example 8

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

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

Example [Product MS  |Methanesulfonic acid |Amine
MH" |esters
8.1 trans-N-{4-[3-(Allyl-methyl- {447 |trans-Methanesulfonic|N-Allyl-methyl-
amino)-propyl]- acid 3-(4-{[methyl-(4- |amine
cyclohexylmethyl}-N-methyl- trifluoromethyl-
4-trifluoromethyl- benzenesulfonyl)-
benzenesulfonamide amino]-methyl}-
cyclohexyl)-propyl
ester
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hydrochl oric acid solution was added and the m xture was heated to refl ux
for 2 hours. 35 Then, the reaction m xture was neutralized by addition of
aqueous swaoioansdicar bonate solution and extracted w th dipchlrPoomeshane.

The organi ¢ phase was washed wi th brine, 03/ 053919 PCT/ EP02/ 13786 -59
then dried over magnesi um sul fate and evaporat ed under reduced pressure.
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nor mal pr essure—and—arbient—terperatur-e—e——cleavage—of—the
benzyl oxycarbonyl group was conplete after 3 hours. After renoval of the
catalyst by filtration and evaporation of the solvent, 0.33 g (95% of
trans- 2- (4- et hyl am nonet hyl - cycl ohexyl ) - et hanol were obtai ned as a
colorless oil, Ms: 172 (MHt). 25 9.7 In analogy to the procedure descri bed
in exanple 1.7, 0.325 g (1.90 mol ) of trans-2-(4-

met hyl am nonet hyl - cycl ohexyl) -ethanol were acylated with 0.54 g (2.84
mol ) of 4- chl orophenyl chloroformate to yield 0.34 g (55%
trans-[4-(2-hydroxy-ethyl) - cycl ohexyl nmethyl]-nethyl-carbam c acid

4-chl oro- phenyl ester as colorless viscous oil, 30 Ms: 326 (MH, 1d).
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9.8 1In analogy to the procedure described in exanple 3.4,
trans-[4-(2-hydroxy-ethyl) - cycl ohexyl net hyl]-nethyl-carbam c acid

4- chl or o-wbenys3sest er was treated with nethanesul fonyl clricomprde1378s yi el d
trans- net hanesul fonic. acid 2-(4-{[(4-chlokg_35

phenoxycar bonyl ) - met hyl -am no] -nethyl }-cycl ohexyl)-ethyl ester as

col orl ess vhscouPSpll MS: 404 (MH, 1Cl). WO 03/053919 PCT/ EPO2/ 13786
-60- 9.9 In anaPogy to the procedure described in exanple 1.6,
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ami no) - et hybbtaidell &lcploalebstoil M:289 [¥4- chl or o- ami ne

cycl ohexyl net hyl } - met hyl - phenoxycar bonyl)- carbam ¢ acid 4-chl oro-

met hyl - an1n9] phenyl ester methyl}-cycl ohexyl)- ethyl ester 10.2

t rans- Met hy 2[4 (2- 393 trans-Methanesul fonic Piperidine

pi peri di n- 11ylanelogyty -th¢ methyd aescibed (@-egample- LA b8 cydibonewy) pbtrps{4-

- car bami ¢ pReAXY SRRV IhAintbiyl - RlefiyRcRBEMY! 2681 Einz{IBldtet! wédl th@dted with
dimethylsulfoxide/triethylamine in dichloromethane between -78°C and room
temperature to yield 1.6 g (97.6%) trans-(4-formyl-cyclohexylmethyl)-methyl-carbamic

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

9.3

20 2.27 g (6.63 mmol) (methoxymethyl)triphenylphosphonium chloride were suspended in
20 ml of absolute tetrahydrofuran, the temperature being maintained at ~10°C. 0.75 g
(6.63 mmol) of potassium tert.-butylate were added while stirring, thus a homogenous
solution was obtained. After 0.5 hour, 1.6 g (5.52 mmol) trans-(4-formyl-
cyclohexylmethyl)-methyl-carbamic acid benzyl ester dissolved in 10 ml of

25 tetrahydrofuran were added, and stirring was continued for 2 hours at —10°C, then for 1
hour at room temperature. Afterwards, the solvent was evaporated under reduced
pressure, the residue was dissolved in 3 ml of dichloromethane and then chromatographed
on silica gel with a 98:2 v/v mixture of dichloromethane and diethyl ether as the eluent,
yielding 0.81 g (42.9%) trans-[4-(E,Z)-(2-methoxy-vinyl)-cyclohexylmethyl]-methyl-

30 carbamic acid benzyl ester as colorless oil, M : 318 (MH").

9.4

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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hydroxy-eth;l) -amino ]- acid 2-(4-{[methyl-(4- ethyl)-am ne ethyl
}-cycl ohexyf-fet hyl )-N- trifluoronethyl - methyl-4-trifl uoronethyl -
benzenesyl f 9Ryirdd sd1enaeBES TS § (Nanmee] ptfhmoirettil-i4(}-ory etinhprydoherylmethydlst er

10 o LN S SR S (s
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e
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trifluorg ”E{l]éaf al bff-adaitldnuor fERbIY bodiRarAenBsHdtt QBkibn. TREZERESH hRAREIWS
am nol - et su%lsequ(e::gﬁ}lf %F(lt?;((:;t/ég :’)et}rrrl%l with t2%rmwgf %?é c?r%rgn]ét aﬁ)lgrlfﬁep Occz){n :1)’n7e%60rganic
phases were dried over magnesium sulfate and evaporated under reduced pressure. The
residue obtained was chromatographed on silica gel with a 95:5 v/v mixture of
dichloromethane and methanol as the eluent. 0.63 g (83%) trans-[4-(2-hydroxy-ethyl)-
15  cyclohexylmethyl]-methyl-carbamic acid benzyl ester were obtained as colorless oil, MS:
306 (MH™).

9.6
0.62 g (2.03 mmol) trans-[4-(2-hydroxy-ethyl)-cyclohexylmethyl)-methyl-carbamic acid
benzyl ester dissolved in 10 ml of tetrahydrofuran were submitted to a hydrogenation over
20 0.3 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-
methylaminomethyl-cyclohexyl)-ethanol were acylated with 0.54 g (2.84 mmol) of 4-
chlorophenyl chloroformate to yield 0.34 g (55%) trans-[4-(2-hydroxy-ethyl)-
cyclohexylmethyl]-methyl-carbamic acid 4-chloro-phenyl ester as colorless viscous oil,
30 MS: 326 (MH", 1QD).

9.8

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

cyclohexylmethyl]-methyl-carbamic acid 4-chloro-phenyl ester was treated with

methanesulfonyl chloride to yield trans-methanesulfonic acid 2-(4-{[(4-chloro-
35  phenoxycarbonyl)-methyl-amino]-methyl}-cyclohexyl)-ethyl ester as colorless viscous oil,

MS: 404 (MH", 1Cl).
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ethyl ester
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piperidin-1-yl-ethyl)- (1Ql) |acid 2-(4-{[(4-chloro-
cyclohexylmethyl]-carbamic phenoxycarbonyl)-
acid 4-chloro-phenyl ester methyl-amino]-

methyl}-cyclohexyl)-
ethyl ester
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met hyl i odide in 300 m of N, N-di nethyl formam de was added wi thin 15 m nutes
4.04 g 35 (92.58 mmol ) sodium hydride (55%in oil). After stirring over

ni ght at womsios®mper ature, additional 1.65 m (26.5 nmol pCrapaykizeeli de and
1.16 g (26.5 mml) of sodium hydride WO 03/053919 PCT/ EP02/ 13786 -64 were
added and the reaction-m xture was then stirred for anot her 1 hour at room
t enper at ur g—H—was—ther—partttt+oned—between—ether—HN-hydrogen—chioride
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110 m of nethanol| was added 41.25 g (298.5{nmmol ) of potassium carbonat el
The reaction mxture was then stirred for 2 hours at room tenperature. The
excess of potassium carbonate was renoved by filtration and the nethanol
was renoved by evaporation under reduced pressure. The crude residue was
partitionedEimanpledh et her, | N hydrogen chloride solution and water. The
organic |l ayer 15 was dried over nagnesium sul fate and concentrated under
reduced preggyre and the residue then chromat ographed on silica gel with a
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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 0-10°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, 1IN 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



carbamc acid tert-butyl ester as colorless viscous oil, M 269 (M).
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11.6
A solution of 27.9 g (86.7 mmol) trans-[2-(4-hydroxymethyl-cyclohexyl)-ethyl]-carbamic
acid tert-butyl ester, 41 ml (434 mmol) acetic anhydride and 35 ml (434 mmol) of pyridine
25 in 140 ml of dichloromethane was stirred at room temperature for 16 hours. The reaction-
mixture was then taken up in ether and washed with 1N 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 acid 4-(2-tert-

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

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

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



m xture was then stirred for 1 hour at roomtenperature. It was
subsequently partitioned between ether, water and I N hydrogen chloride
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3-(4-{2-[ (4gHNor o- phenoxycar bonyl) - net hyl - am no]

-et hyl }-cycl ohexyl ) -propyl ester as colorless viscous oil, 20 Ms: 432

(M, 1.0), Fxample 12 12.1

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 ethyl 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
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hydride, 50 ml of brine was added to the reaction mixture under ice-cooling. It was then
partitioned between ether and water, the organic layer was dried over magnesium sulfate
and concentrated under reduced pressure giving 3.35 g (100% over 2 stepts) nearly pure
trans-{2-[4-(3-hydroxy-propyl)-cyclohexyl]-ethyl}-methyl-carbamic acid tert-butyl ester
20  as colorless viscous oil, MS. 317 (MNH,").

11.13
To a solution of 3.35 g (11.20 mmol) trans-{2-[4-(3-hydroxy-propyl)-cyclohexyl]-ethyl}-
methyl-carbamic acid tert-butyl ester and 1.54 ml (13.4 mmol) of methanesulfonyl
chloride in 35 ml dichloromethane was added under ice-cooling within 5 minutes a
25  solution of 1.87 ml (13.4 mmol) triethylamine in 5 ml of dichloromethane. The reaction
mixture was then stirred for 1 hour at room temperature. It was subsequently partitioned
between ether, water and 1N hydrogen chloride solution. The organic layer was dried over
magnesium sulfate and concentrated under reduced pressure giving 4.06 g (96.1%) almost
pure trans-methanesulfonic acid 3-{4-[2-(tert-butoxycarbonyl-methyl-amino)-ethyl]-
30 cyclohexyl}-propyl ester as colorless viscous oil, MS: 395 (MNH,").

11.14

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

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

cyclohexyl}-propyl ester. After stirring of the reaction mixture for 3 hours at room
35 temperature, it was concentrated under reduced pressure. The residue formed was stirred

in ether and the crystals formed were filtered off and washed with ether. After drying
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(4-trifluorome
duced pressure and the residue then chromatographed on silica gel with a 2:1 v/v
mixture of hexane and ethylacetate as the eluent giving 1.94 g (87.2%) trans-
methanesulfonic  acid  3-(4-{2-[methyl-(4-trifluoromethyl-phenoxycarbonyl)-amino]-

ethyl}-cyclohexyl)-propyl ester as colorless viscous oil, MS: 466 (MH").

15 11.16
In analogy to the procedure described in example 11.15, trans-methanesulfonic acid 3-[4-
(2-methylamino-ethyl)-cyclohexyl]-propyl ester HCl salt was reacted with 4-chloro-
phenyl-chloroformate to yield trans-methanesulfonic acid 3-(4-{2-[(4-chloro-
phenoxycarbonyl)-methyl-amino]-ethyl}-cyclohexyl)-propyl ester as colorless viscous oil,
20 MS: 432 (MH", 1 Cl).

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 giving 124 mg
30 (65.5%) trans-(2-{4-[3-(allyl-methyl-amino)-propyl]-cyclohexyl}-ethyl)-methyl-carbamic
acid 4-trifluoromethyl-phenyl ester as colorless viscous oil, MS: 441 (MH").

In analogy to the method described in example 12.1, methanesulfonic acid esters were
reacted with secondary or primary amines in N,N-dimethylacetamide to yield tertiary or

secondary amine products as listed in the following table:
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trans-Methyl-{2-[4-(3-
piperidin-1-yl-propyl)-
cyclohexyl]-ethyl}-carbamic
acid 4-trifluoromethyl-phenyl

ester

455

trans-Methanesulfonic
acid 3-(4-{2-[methyl-
(4-trifluoromethyl-
phenoxycarbonyl)-
amino]-ethyl}-
cyclohexyl)-propyl
ester

Piperidine

12.5

trans-{2-[4-(3-
Dimethylamino-propyl)-
cyclohexyl]-ethyl}-methyl-
carbamic acid 4-

trifluoromethyl-phenyl ester

415

trans-Methanesulfonic
acid 3-(4-{2-[methyl-
(4-trifluoromethyl-
phenoxycarbonyl)-
amino]-ethyl}-
cyclohexyl)-propyl
ester

Dimethyl-amine




25 met hyl

MB: 404 (IVH+,
exanpl e ob3omdihanesul fonic acid esters were

primary am nes in N, N-di methylacetam de t.@ yield tertiary or secondary
am ne products as listed in the follomﬁng table: WO 03/053919
PCT/ EP02/ 13786——=b—ExanpteProduct—Mg et hamesut fontrc—acrdAnrnme— v+
esters 14. [12t& ans traNS( {2- [{14(3[1@Nhyiﬁmlnet 43 - 138s-Methanasulforinbiethflamiae
N- Al |yl - et hyl - a @}%@&yg)&ngnghohexyl } -la@Qi3d(4dtL ?,ngtq{glthyl (4- amine
ethyl) -N pethyl- uoro ‘y Hflu&lértl th | - nzenesulfonyl)
benzenesul onanid nﬁT m@FHﬁ 1*"cycl phexy r°€§¥ 14. 2
trans-(2-{#4-[ (Al ;thﬂtrextdmyéthyléﬁtﬁnylreaﬂ&s- Met haphsnﬂxfy@d“rban)-Al llyl - met hyl -
am no) - met hyl ] - cyel ohexyl }- acid 4-{2-[neththéﬁ:tgthe
ethyl )-net hyl -car panic acid trifluoronet hyl ET42 TP ¥or onet|hyl - phenyl
phenoxycar bonyl) ester anino] -ethyl }| - cycyaddtexyl)reopyll gster 14.3
trans-[2-(#- 387 trans- Mt hanesul fonic| D mgg ﬂlianlne Di nmet|hyl am nomet hy
acid 4-{2-[nethylt (4 cyclohexyl) ethyl] met - trlfluoronethyl car bam
acid 4- phenoxycarbonyt)=—triftuoromety Zi —phenyt—ester d.lll noj=ethyt}=
cycl ohexyl fthyl igqnérM_e_tbyh(H‘JaEﬁs [ 2- (/443 [ Btnap$-Methangsylfonic|3-(Methyl-
trans- Met hanesul f Qﬁle%ﬁtﬂﬂbfﬁyl arn&ydr oxy hy, déla>sy(4e Npthdth lanbftfﬂyf-aﬁﬁied
4-{2-[methyl-(4- eth amne1 ngy% } - cyclghe eth
trifluorongthyl néFﬂéﬂ EH#ﬂEWY& a 4- pheﬁ'
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trans-thhyI-{Z-[1nﬁ4-64%%hqf n %ﬁ%hanesulfonl N?thyl
met hyl - pi per azi n- [T AH -%éﬁf TEtRYT -|(4- piper? Sthe
cyclohexyl)-propyl
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-phenyl ester amino]-ethyl}-
cyclohexyl)-propyl
ester
12.9 trans-Methyl-(2-{4-[3-(4- 470  |trans-Methanesulfonic|l-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
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13.1
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} - cycl ohexyl met
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ester as colorless viscous oil,

Exanple 14 In analogy to the nethod described in
react ed wprCh/EPem3T8@ry or

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-



yl met hyl ) -cycl ohexyl] -ethyl}- trifluoronethyl carbamc acid 4-
phenoxycar bonyl)- trifl uoronethyl-phenyl ester am no] -ethyl}

cycl ohexywomwBhydoiest er WO 03/ 053919 PCT/ EP02/ 13786 -71 12C®/EP02/13786
trans-(2-{4-[(2-Hydroxy- 403 trans- Mt hang§ulfon| C 2- Hydroxy-
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cycl ohexyl } 6t Ja)r tMéth tdchi l %{ hexyﬁﬂétjpl 1aC 1c was subsequently
phenoxycar bony ? or bre est'er 10
cycl ohexyl niettpd v éN h)a:lrvgetrx dﬂgndé( 21 fioxpy 20 BWH! élsagas-xner arxmlfomc acid 4-(2-

trans- Met ha drRINoCet RyINE, AOhekyInsht AR ¥ HEL W RRbLIP)ss s%ﬁ& cMs 250 (MH™).
4-{2-[ met hyl - (4- net hyl-propano net hyl ] - cycl ohexyl } - et hyl)

trifl uoromeﬁ | - methyl-carbam c acid 4- phenoxycarbonyl) -

trifluorone | - phenyl ester am no] -ethyl} cycl ohexyl methyl ester 14.8
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trans- Met hanesul foni ¢ Di net hyl -am ne Di net hyl am nonet hyl - acid

4-{2- [ mefpohyh 3, (34 cycI ohexyl) -ethyl] -N-nethyl- trifluoronethyl-

4-trifluor Oﬂ?% zXogy to tﬂez gpoecsecliltllrfeod?egc!r}b-ed t1)r(1a re])%aen%qs'ﬂ flg) Era'a{plsdnelet rarx‘ler;gl]fonlc agld}4 (2-
methylamino-ethyl)-cyclohexylmethyl ester HCI salt was reacted with 4-trifluoromethyl-
phenyl-chloroformate to yield trans-methanesulfonic acid 4-{2-[methyl-(4-
trifluoromethyl-phenoxycarbonyl)-amino]-ethyl}-cyclohexylmethyl ester as colorless

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

13.4

In analogy to the procedure described in example 11.15, trans-methanesulfonic acid 4-(2-
methylamino-ethyl)-cyclohexylmethyl ester HCI 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", 1Cl).

13.5

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

methylamino-ethyl)-cyclohexylmethyl ester HCI 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:
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4 (o [mothyl- (4 (SO e-s‘éf‘od‘ﬁg}%%‘? (othyl ] - o A i 2% 1 |
trifluoromethyl- N—nethyl-4-trif|uoronethylcyﬁ@MzE Uﬂ&@nyl)-
benzenesul fonam d¢ am no] -ethyl} cyclohexyl nethyl ester ) 03/053919
PCT/ EPO2/ 1885 - {ans- (2-{4-[(Allyl-methyl- 413 |trans-Methanesulfonic|N-Allyl-methyl-
amino)-methyl]-cyclohexyl}- acid 4-{2-[methyl-(4- |amine
ethyl)-methyl-carbamic acid trifluoromethyl-
4-trifluoromethyl-phenyl phenoxycarbonyl)-
ester amino]-ethyl}-
cyclohexylmethyl ester
143 trans-[2-(4- 387 |trans-Methanesulfonic|Dimethylamine
Dimethylaminomethyl- acid 4-{2-[methyl-(4-
cyclohexyl)-ethyl]-methyl- trifluoromethyl-
carbamic acid 4- phenoxycarbonyl)-
trifluoromethyl-phenyl ester amino]-ethyl}-
cyclohexylmethyl ester
144 trans- [2-(4-{[Ethyl-(2- 431  [trans-Methanesulfonic|Ethyl-(2-hydroxy-
hydroxy-ethyl)-amino]- acid 4-{2-[methyl-(4- |ethyl)-amine
methyl}-cyclohexyl)-ethyl]- trifluoromethyl-
methyl-carbamic acid 4- phenoxycarbonyl)-
trifluoromethyl-phenyl ester amino]-ethyl}-
cyclohexylmethyl ester
14.5 trans-Methyl-{2-[4-(4- 442  |trans-Methanesulfonic|1-Methyl-
methyl-piperazin-1- acid 4-{2-[methyl-(4- |piperazine
ylmethyl)-cyclohexyl]-ethyl}- trifluoromethyl-
carbamic acid 4- phenoxycarbonyl)-
trifluoromethyl-phenyl ester amino]-ethyl}-
cyclohexylmethyl ester
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4-chl or o- phenyl ester net hyI am no] - et hyl } - @ylbh@hﬂ?myﬂhlsrmstef ester 14.20
trans-[2-(4-{[Ethyl -(2- 397 trans- I\/Et hanesul|f oni c Et hyl - (2; 21 hydr oxy-
by hy! 3 g;tﬂi%exsl }raE?‘L%ﬂ‘f jf(ﬂ’%ﬂ >’<‘¥ca]r t%nyl )““he%gﬁané% fgé ARG 2,
met hyl - am no] - et hy H}mtihylmtbylpmm’r ester cyd ¢carh®@4 methyl(4-e shethyligropanol
Lol T A L e )
carbam c agi d 4-chms @drtno] - et hyl }Ph%\ﬁwr Oé'éd; er cycl ohexyl nethyl
ester WO 03/ 053919trﬁfﬁ@r§1‘ﬂ@@(yﬂ-§ﬂ§@l ester’4 amino)-ethyl}-
cyclohexylmethyl ester
14.8 trans-[2-(4- 399  |trans-Methanesulfonic|Allyl-amine
Allylaminomethyl- acid 4-{2-[methyl-(4-
cyclohexyl)-ethyl]-methyl- trifluoromethyl-
carbamic acid 4- phenoxycarbonyl)-
trifluoromethyl-phenyl ester amino)-ethyl}-
cyclohexylmethyl ester
14.9 trans-Methyl-[2-(4- 373  |trans-Methanesulfonic|Methyl-amine
methylaminomethyl- acid 4-{2-[methyl-(4-
cyclohexyl)-ethyl]-carbamic trifluoromethyl-
acid 4-trifluoromethyl-phenyl phenoxycarbonyl)-
ester amino]-ethyl}-
cyclohexylmethyl ester
14.10 trans-N-[2-(4- 407  |trans-Methanesulfonic|Dimethyl-amine
Dimethylaminomethyl- acid 4-{2-[methyl-(4-
cyclohexyl)-ethyl]-N-methyl- trifluoromethyl-
4-trifluoromethyl- benzenesulfonyl)-
benzenesulfonamide amino]-ethyl}-
cyclohexylmethyl ester
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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

14.14 trans-N-Methyl-N-[2-(4- 393 |trans-Methanesulfonic|Methyl-amine

methylaminomethyl- acid 4-{2-[methyl-(4-
cyclohexyl)-ethyl]-4- trifluoromethyl-
trifluoromethyl- benzenesulfonyl)-
benzenesulfonamide amino]-ethyl}-
cyclohexylmethyl ester
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ester 14.31 trans-%ﬁ@% oro kLﬁ'z (4- 417 trdﬁgaQE%Agﬁg KI% ohi ¢ Ethyl -
(2-hydroxy- I[et hyF)ldql'ZXﬂWﬂtYinNethb' - (1 |ciflnogemethylf 2- [ (#- chl or o-
ethyl)-anine ani ”@-]trlﬂH&UBYéth 1} - cycl ohexyl ) {bdperaaesit ony|) ethyl]
- N-net hyl - {net hyl - Sn1no -ethyl} benzenesulif ona qucyclohnxylnethyl est er
14. 32 trans-4-Chld W@Tsﬁlf(’ﬁamIﬁS trans- Met ERESlEEYH ¢ Et hil ani ne
et hyl am nonet hyl - [(1 d) acid 4-{2-[(4{chl ongrclobyoiimbthyldsier et hyl ]
- N- net hyl - benzenesulfonyl) benzenesul|f onam de net hyl -am np] -ethyl}
cycl ohexyl 1 L 331 857 (2- {41 (6 Hyd 1
trans- Met hcrﬁfe ul f g a%’;_%!lﬁl&g}é ??ﬁexyl q%#o)ums %ﬁg’ﬁénes %glajc Piperidjne
4-{2-[ (4-chl oro- hpxyhdnlhehndhﬂfohexyl} ethymd4ﬁ%{n¥ﬂwlﬁhewoxycarbonyl)-
carbam c ac¢id 4-ch i no] - et hyl } BheRYthetRSIt €F cyclohexylnethy
ester VI)03/053919L@%§7EQS%?%Q -76(14. 34’tr§ﬁ¥ t?? 5- Hydr oxy- 4{11
t r ans- Met hanesul f diiflucsomghybxy - pent yll ani noyensenasylfqnyl (1 O ) acid
4-{2-[(4-chl oro- peed¢h&mifBRamid¥cl ohexyl } - efho)- eﬂma}t hyl - phenoxycar bonyl)
carbam c agid 4-chl oro- nethyl-am no]-ethyl }- P%ﬁmx &Ff cycl ohexyl met hyl
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14.18 trans-Methyl-[2-(4- 427  |trans-Methanesulfonic|Piperidine
piperidin-1-ylmethyl- acid 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- (1Cl) |acid 4-{2-[(4-chloro-
cyclohexyl)-ethyl]-carbamic phenoxycarbonyl)-
acid 4-chloro-phenyl ester methyl-amino]-ethyl}-
cyclohexylmethyl ester
14.20 trans-[2-(4-{[Ethyl-(2- 397 |trans-Methanesulfonic|Ethyl-(2-hydroxy-
hydroxy-ethyl)-amino)- (1 Cl) |acid 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 Cl) |acid 4-{2-[(4-chloro-

phenyl ester

cyclohexyl)-ethyl]-methyl-
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15.1

5

10

A solution of 14.36 g (82.5 mmol) of diethyl-azo-dicarboxylate in 50 ml of tetrahydrofuran

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

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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[ met hyl - (4- 154
20 1.6 ml of trifluoroacetic acid were slowly added to a solution 1.45 g (6.3 mmol) cis- and
trans-4-(4-hydroxy-butoxy)-cyclohexanecarboxylic acid methyl ester (9:1) and of 1.9 g
(7.55 mmol) benzyl 2,2,2-trichloro-acetimidate dissolved in 5 ml of dichloromethane and
5 ml of cyclohexane. After stirring the reaction mixture for 1 hour at room temperature, it
was filtered and the filtrate was poured into 50 ml of a saturated sodium
25 hydrogencarbonate solution and extracted 3 times with 50 ml of dichloromethane. The
combined dichloromethane phases were washed with brine, dried over magnesium sulfate
and evaporated under reduced pressure. The residue formed was chromatographed on
silica gel with a 95:5 v/v mixture of dichloromethane and ether as the eluent giving 1.0 g
(49.5%) cis- and trans-4-(4-benzyloxy-butoxy)-cyclohexanecarboxylic acid methyl ester
30 (9:1) as colorless viscous oil, MS: 229 [(M-91(C;H;))7], 214 [(M-106(C;Hs0))"].

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 —78°C. After
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20 In analog to the procedure described in exanple 3.4, trans-
[4-(4-hydro % butoxy) cycl ohexyl net hyl ] - net hyl - carban1c aci d
4-chl or o- phen3d ge38ermus) bf ealied wdrmcmatsbramsm BOﬁbef whatepvede atldedyteeh d

t rans- net han su fo 7
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benzyl oxy- C cIo exa ecar oxylic acid ester anpl e "15.75)
was  hydr ol ghied wmwt@wﬁwwqﬁ ori Barti dadlesy /eaﬁre&%é ttfﬁ%ﬂnmfbhéo%dvb of

formed was geRWEsh&Hand. MHe c’oh?ou%d@"tm&orﬁéfh% N3t CRerdaBashed wethbrive, dried
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15.7
2.22 g (7.25 mmol) trans-4-(4-benzyloxy-butoxy)-cyclohexanecarboxylic acid were
dissolved in 10 ml 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 continued 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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(79%) trans-[{4-(4-benzyloxy-butoxy)-cyclohexylmethyl]-methyl-carbamic acid tert-butyl
15 ester as colorless viscous oil, MS: 406 (MH™).

15.10

2.15 g (5.3 mmol) of trans-[4-(4-benzyloxy-butoxy)-cyclohexylmethyl]-methyl-carbamic

acid tert-butyl ester were dissolved in 20.0 ml of methanol, 0.3 g palladium on charcoal

(10%) were added and the reaction mixture hydrogenated at normal pressure until the
20 consumption of hydrogen came to an end. Then, it was filtered over celite and evaporated

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

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

15.11

In analogy to the sequence described in examples 1.5 and 1.6, trans-[4-(4-hydroxy-
25 butoxy)-cyclohexylmethyl]-methyl-carbamic acid tert-butyl ester was treated with

hydrogen chloride solution in methanol/water followed by acylation with 4-

trifluoromethyl-benzenesulfochloride giving trans-N-[4-(4-hydroxy-butoxy)-
cyclohexylmethyl]-N-methyl-4-trifluoromethyl-benzenesulfonamide as colorless solid,
MS: 424 (M").

30 15.12

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

cyclohexylmethyl]-N-methyl-4-trifluoromethyl-benzenesulfonamide was treated with

methanesulfonyl chloride to yield trans-methanesulfonic acid 4-(4-{[methyl-(4-

trifluoromethyl-benzenesulfonyl)-amino]-methyl}-cyclohexyloxy)-butyl ester as colorless
35  solid, MS: 502 (M™).
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In analogy to the sequence described in examples 1.5 and 1.7, trans-[4-(4-hydroxy-

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

15.16

20 In analogy to the procedure described in example 3.4, trans-[4-(4-hydroxy-butoxy)-
cyclohexylmethyl]-methyl-carbamic acid 4-chloro-phenyl ester was treated with
methanesulfonyl chloride to vyield trans-methanesulfonic acid 4-(4-{[(4-chloro-
phenoxycarbonyl)-methyl-amino]-methyl}-cyclohexyloxy)-butyl ester as colorless viscous,
MS: 448 (MH", 1Cl).

25 15.17
In analogy to the sequence described in examples 15.6, 15.7, 15.8, 15.9 and 15.10, 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 cyclohexylmethyl]-methyl-carbamic acid tert-butyl ester was treated with hydrogen
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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 1N hydrogen chloride solution was added.

The reaction mixture was partitioned between ether, IN hydrogen chloride 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]-ethyl}-methyl-carbamic acid tert-butyl ester as
slightly yellow viscous oil, MS: 298 (MH").
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}-N- rret hyl - zyclobp)tyllhgt}h &t yl. carbamlc 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 1N 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-amino)-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-
1-ol (E:Z=9:1) as colorless viscous oil, which was used without further characterization.
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(allyl-nmet hlyl.ls- am no) -(E)-propenyl] -cyclohexyl}-ethyl)-methyl-carbam c
acid 4-chl oréo- phenyl ester as |light yellow viscous oil, Ms: 405 ( M+,
1C). 18.9 In3Balogy torthk seguence deseribask incaaniplss t bload 174, eraarpi(é- 12, 1,

trans-{2-[ 4z LBuchl: 5 = L D 3 X2T16. ith@06

cycl ohexyl ?“é‘?%%ﬁﬁn@?t&aq?g’?g%y@’gz\?dgéjz%ﬁﬂ %S’g(f’%%g Qigésl:legcr?tg_@wéthral_eact ed
with di mettrflnasameshylibenzepesnbipeiorideandnatensiun i Bematt é‘#ﬁé’ﬁvéflﬁ? erginpa §

t ; ?Rsl- % 25m[9 faﬁﬁfamt@rgﬁﬁemhaaﬂrg@dfofél}moqm&h yﬂahs-Nyp{—@ﬂﬁy&b]}cy-(E,Z)-prﬂaenyl)- _

- - =cal ba Cl - . O O- n

ot NG s rdtoheRimainy- ety fiotnBe i bR radimss et p8d 1o
exa IrT‘p |h el |2] dblor}]eS:Tiﬁ&{){lQeil,[MS(@dMNH@t)_( E)vapsudpequen)ly treated with methane

cycl ohexyl ] - - s cqr - - d
o tn e byl HEbRYSTR 2 SR b BERS, o eRa 0l R0 B S0 1ED B, B0
trans-{2-[ éprQBenyé)tWIOQQX%@E(}E)]-Ermp’éﬁkﬂ-}ﬂﬂwm&wan@tﬂﬁW@ﬂmdﬁy&iﬁ% bani ¢

acid 4-chl of,QRACAYAESL &I M 436 (MEght yel | ow viscous oil, M5 379 (M,
1Cl1). 18.11 In analogy to the nethod described in exanple 12.1,

trans-{2-[4-(3-chloro-(E)-propenyl)- cyclohexyl]-ethyl}-nethyl-carbamc
acid 4-chl oo phenyl ester was reacted with pyrrolidine in
(N,3N di rrelt hé’[!n&@llelbgcifﬁ(ﬂﬁhe séquenanddseriteel iatensrapleo]1y.b ehdl 17.4 anssaB{Hy2- { 2- [ 4 15

-pyrrolidin-|-yl- -Qro | }+ excl oh | .- gt-bwql - car ' cid
4- chi or o- phrBﬁtg?Vlaé’éT%Eghyﬁécyg@F’%%'@i%é%rcc))ﬁgz%? Il,'&!yg?’ll ‘%ﬁgga(c?ﬁa-dr&ﬁ}ll gg . Exanpl e
19 19.1 A tnifiberamgeimdibennénetsulfectddride B3lichl¢rpngShaneon thegfresence of diisopropyl
trans-N-( 4- I - ; idine i

th ,6+

cyel anesy1 ey ARG PPt i nehins omieedty it At o
5.1), 5.0 rdichlefomsitharede Field HamreN, {2304-3-ehlororid) rrgpynypkcyclohexyl]-ethyl;-N-
(E) -1, 4- di bt epr- 2100 & BethyP-benstneafl fonQitfideMs toRaldisucbidsipste 28 oMM | on and

0.44 g (1.3 | ) of tetrabutylammoni um hydrogensul fate was stirred

vi gor ously e ‘roomtenperature for 3 days. Afterwards, 30 ml of deionized

wat er were added and the reaction m xture was extracted wth 3 portions of
Example 18

20 18.1
In 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-trifluoromethyl-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™).

18.3

In analogy to the method described in example 12.1, trans-N-[4-(3-chloro-(E,Z)-

propenyl)-cyclohexylmethyl]-N-methyl-4-trifluoromethyl-benzenesulfonamide (E:Z=9:1)
35 was reacted with ethyl-(2-hydroxy-ethyl)-amine in N,N-dimethylacetamide at room



25 n-hexane. The conbi ned organi c phases were then washed with water (3
tinmes), 1 N aqueous hydrochloric acid solution, saturated aqueous sodi um
bi car bonawe 03053914 on, brine and were finally dried over magmesi/aTscul fate
and evaporated under reduced pressure. The excess of the

(E) -1, 4- di br ono- 2-but ene was distilled of f” under reduced pressure (0.5

Lore) 28 100pded ©3 B LINS OB AR YRl 691 981 AR BB icktg 20
gi vi ng 1. 51cyrl¢tegylgethylloN- mpﬁ}y154f¢1pnoromethyl -benzenesulfonamide (E:Z=9:1) as

(4- br ormo- ( E)glBHbes 2180 W6 - Cycl ohexyl met hyl |
-N-nethyl -4-tri fI uor onet hyl - benzenesul fonam de as pale yellow solid, Ms:

515 ( MNH4+, ég 19.2 1In analogy to the nethod described in exanple 19. 1,
trans-N—(4I]1 roxyrrethyl 35

cycl ohexyl mi ﬁ]rydl()gyNombetﬂﬁyihod-deEdrfDledm acmipiy12. hermmeNeg2H[ 4 dBahiate-(Eexanpl e
5.1) was WO 03/ 0 EP 7 1 i ut ane
in dichlor o%‘fﬂ‘?gﬁl Cgcgh Ll ﬂ(ﬂ)?'s{ 8]%81%1 48{3%&%%&6%1\%65?%%5‘%&1 gg%?gejsence
of tetrabut ydaawdnntmaﬁyhmge'hsmlmeamé\l I\bdymeéh)daqetaamde At fogu{ mperature to

br ono- but ox ¥l 4 Ydpeftyll Iy &b O&E1YIN- methyl-
benzenesul f nam cﬁes ggzggqgg%g?g%¥ mldl\}}%r@gg pe ‘]c&r Mﬂ? ‘}1)’ me y
anal ogy to #ttefleromihddenzensay qnﬁ“ﬁé@a%fﬁp@ﬂfﬁviscot‘?%hé\ﬁﬁ R Mﬁ))gymet hyl -
cycl ohexyl net hyl ) - met hyl - car bam ¢ aci d 4-chl oro- phenyl ester (exanple 5.3)
was reacfpedigsi th 1, 4-di brono-butane in dichl oronet hane and aqueous sodi um

hydroxide SOLULLOD Ty LR R ESERES  OLabFhe POY oA SRR s il ggRsul fat e

to yield tr
but oxynet hy byopeyel) ahealydxyi tetlyfl]- NmtettWMcta:ﬂbamnmeth)dfhinzermmlﬁlmnpdewys ester

| orl | |
fo the mot nistRdutith gt atuchin ﬁg‘]fﬁetﬂ'??%fha@@?p‘l By %mo‘?ega‘i B 2. 15
enyl oxymet hytahs-& 8- Eﬂwé’xﬁm@hﬁym}no (E)-propenyl)-cyclohexyl] -ethyl}-N-met

- N et hyls- 44t i drbseigetiehe RepRanrR ub ta6a8k IR MR DI, MBagsedvli.h pi perl di ne
in N, Ndinethylacetam de at roomtenperature to vyi el d trans- N net hyl -

[4-(4-piperidin- |-yl-(E)-but-2-enyl oxynethyl)-cycl ohexyl nethyl] -4
trifl uoromatIWI - benzenesul f onam de as yel |l ow sol i d, I\/B 503 (M#). 20.2 20
I n anal ogy t®ahdiegytethotethedalesdibdd imexexepipl 21,12n8;N-{2-[4-(3-chloro-(E)-

trans- N-[ 4-

eyl - SR ol ag oYL OIS ﬁ%ﬁ@?é%ﬁé%ﬁwki e was

pyrrol i di neréaatelWikhopiperidint acliNndimethglacetaroideerqean tempesatuee ipiyo¢ld tapshb- N-
20  methyl-N-{2-[4-(3-piperidin-1-yl-(E)-propenyl)-cyclohexyl] -ethyl}-4-trifluoromethyl-

benzenesulfonamide as colorless viscous oil, MS: 473 (MH™).

18.7
In analogy to the method described in example 12.1, trans-N-{2-[4-(3-chloro-(E)-
propenyl)-cyclohexyl]-ethyl}-N-methyl-4-trifluoromethyl-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-chloro-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).

18.9
35 In analogy to the method described in example 12.1, trans-{2-[4-(3-chloro-(E)-propenyl)-



met hyl -N- [4-(4-pyrrolidin- |

-yl - (E) - but - 2- enyl oxynet hyl ) - cycl ohexyl net hyl] -4

trifl uorowetohpsssbenzenesul f onam de as |ight yell ow solid, PNBEPABB7QVHL ) .
25 20.3 I n analogy to the nethod descri begl in exanple 12.1,

trans- N-[ 4- (4-brono- (E)-but-2- enyl o)cyne ?ﬁll) cycl ohexyl net hyl ]

- N- net hyl fl | f
et hyl - (2- hyﬂ'f[?;]?ﬁxyifﬁ@?rﬁ %ﬂ’}ﬁl a?ﬁ%sﬁg ‘rfirﬁn@ﬁyq ngﬁ?eagewagtrearc&égn% enperat ure
to yield t rdmse{}Nzlz(mm{ed,n [\@ﬂ@met}(y&ctlydndwﬁ-reohwl)npﬂamm@} yield) transt {22(433-

enyl oxynet hyj 1 1 th

cycl ohexyl rre Wgarﬁ-no (tE}%)}) mpenty i cfylcl?gf' )(C)ynjet%lyi %e Ie%aég% %Cgrﬁléln% algalog)sphelnlyglght
yel | ow sol i epter ?‘K/Hssousz)d MS: b@l)t o the nethod described in
exanple 12.1, trans-N[4-(4-brono- (E) but 2-

enyl oxymet hyg jo cycl ohexyl rret hyl ]

- N et hyl - '
Nl Tyl et AT o AR BFREOR, TaEerE Lordems dar it Ernpirdr B e e
?2/ ?5|3|91|9 P@’EI’OEB@/ZY éﬁ?ﬂﬁnethﬁ&aybahld atidahishlbkd-ghenyl ester was reacted with

a ;,%}ﬂf
N- et hyIy I};%'ﬂuor ow%éﬁé‘ﬁ%%%%ﬁ%@ g% gl)r%)%{ gﬂ/ IJasat}n(%:ytﬁ f&%{ﬁ{/\?j Pﬂéous oi |,
MB: 489 (MqhylaMcs(E)5pnoneIahhmc¢@3hem teﬁyl}nétemyétcerés@mq 4%1141Ch10é§t‘@h9¢)é ester 1,

trans-Nf4- {4; wiBcoRUsi, A15:8ny (MtymaEhy! ) - cycl ohexyl net hyl ]
- N- net hyl - 4- Strg'}ﬂ ?uor om:ftohy% benzenésul fon?m de was reacted with

bi s-( 2- hydroxg ethyl)-amne in N, N-di net hyl acetam de at room tenperature
to yleldtr LN (4-{4- [bis-(2-hydroxy-ethyl)-amn no]
- (E) - but - 2- Biutlatvgy ﬁ’.@tﬁb}kh&thod descrlbed in example 12 1, trans-{2-[4- (3 chloro-(E)-propenyl)-

cycl ohexyl net {H]I A et r| fl uar of Een e Se(\es Sgga% {1fS | i ght
yel | ow sol i ¢ P % 46 i) descri bed
in exanple ﬁ_)&rdhdlmermri‘é N\Idi[lme-tkl)dactgtmmde @Eyoolgmteng;erature to yleld trans methyl {2-[4-

enyl OnyI;t hé@' %XI (%fl?du? Hﬁé){( ﬁelr?@néglﬁf‘?’gna“h }-carbamic acid 4-chloro- pﬁmenyl ester

-N-neth uor o evvas reacted w

met hyl ami neasiyellow Niseousetilh Sade @d -roomtenperature to yield trans 15
N- net hyl - N-[ 4- (4- met hyl am no- (E) - but 2 enyl oxynet hyl) - cycl ohexyl net hyl | - 4-
trifluoronetihplbeozenesul fonam de as |ight yellow solid, M5 449 (Mt).
20.7 In analogy to the nmethod described in exanple 12.1,

trans-N-[ 4- { 4- brono- (E) - but - 2- enyl oxynet hyl ) - cycl ohexyl rret hyl ]

- N- net hyl - %}I fl uor onet hyl - benzenesul f onam de was 20 reacted with

( 2- hydr oxy- At Igteyograbiny | mamanee of n LIN9N-edi (48bhyhmobt arfi tensidN-(4obydroxymethyl-

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%
w/w 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-2-enyloxymethyl)-cyclohexylmethyl]-N-methyl-4-triftuoromethyl-
benzenesulfonamide as pale yellow solid, MS: 515 (MNH,", 1Br).

19.2
In analogy to the method described in example 19.1, trans-N-(4-hydroxymethyl-
35  cyclohexylmethyl)-N-methyl-4-trifluoromethyl-benzenesulfonamide (example 5.1) was



tenperature to yield trans-N- (4-{4-

[ (2- hydroxy-ethyl)-nethyl -am no] - (E)-but - 2-

enyl oxymewbyBpsoyc| ohexyl net hyl ) - N-nret hyl -4-tri fl uor omet hpCTleenzeates ul f onam
ide as light yellow solid, Ms: 493 (M—I+ 20.8 25 In analogy to the
met hod described in exanple 12.1, trans- N-f4 (4-brono- (E)-but - 2-

enyl oxynet h Y.

oYLy et DGR kane iy debloromethane and, sqvepus sodipp L
in N, N di mestlytierén g pr@se@tce pbtptnabeivrermeniug bﬁiryg@seﬂfatﬁ angield\traps-hy[4- (¢

[ 4- (4- nor phetdrﬂo%uyé c%h@%&ﬁu@wﬂmfm&h M%M&Meﬂﬁl hyl] -4-

trifluoronethyl enesulfoa e a ow solid, 'Ms: 505 (M#). 30
20.9 In ana %H?S&%ﬂ@nfﬁé@ﬁé é‘?lfcfaé’&g %HO E&@L’p} )12. 1,
trans- N-[ 4- (4-brono- (E)-but-2- enyl oxynet hyl)-cycl ohexyl net hyl ]

-N-met hyls- 419.8i f | uor orret hyl - benzenesul f onam de was reacted with

1-ter t- but ogycarbonyl, pijgerazing i MDY 0l TELONEACOLAT fg, Aty 08 merhy 1

t enperature % AFHRht aceti¢ acrd
t enper at ur eCXCdJo}chﬂhcéﬂV)D -0 1HybsgbemRCRidRahlargThenyl-es®9 (extamplhs 5.8) mas hepkte

[4- (4-pipe '1n bthlo(lﬁ%t?lpé’ltn fe c}gaf/dneemmamal a)qlu@ylfsl Qaﬁffﬂll'lg%tomde]soiu[hon in

trifluoronet enzenesul T onam as yel1ow solid
20.10 In thfI mggﬁe{leﬁt eteﬁ@bm&naégewrrbeltvdr%eé%éﬁfﬂ goyyeld trans-[4- (4 bromio-

trans- N b4 6 @ﬂwl)&y@hh@%ﬂ&hmlr}xetﬁ?%aﬁm?%ﬂi g taaptldro-phenyl ester as colorless

- N- et hyl - t% mﬁay Clbﬁ%rﬁ]enesul onam de was reacted w th piperi d| ne
in NN—dlmef 4 tenperature to yield trans-N net hyl -

[4- (4-piperi d| n- 1-yl - but oxynet hyl ) -cycl ohexyl methyl] -4-trifl uoromnet hyI -
benzenesul f Branpde0as |ight yellow solid, Ms: 505 (M+). 20.11 io In

anal ogy to the nethod described in exanple 12.1, trans-N-[4-(4-brono-

but oxynet hyb% jcycl ohexyl met hyl ]

- N- net hyl rifluoromnethyl -benzenesul f onam de was react

(2- hydr oxy- Iarmyalpgwm e methark dpseriRediniexemplpl Hebt aaasdy- ét<4rh5@m0 (E)-but-2-

Ei”})ir F‘Elgr ﬁer‘i t fp "czdl‘éh methyll N- methy}[ -4- tnﬂuoromethyl -benzenesulfonamide was
y ut ox

cycl ohexyl né"taﬁtf ?@Héf’ igipe An ﬁlﬂT‘in%%}?éftﬁwgaoaéﬁfé?i‘e@mpﬁ?ﬁ‘érﬁltaé’le‘.}g trans-N-

82!58” g: 3 ;Sﬁiem;d N 1% (Mpipe#idin- qmﬂﬂ‘ﬁ b202-kRylokymethgl)-@gslohexynehytpuhod

but o) cymet h%}llffuoé% @Wgﬁyl?zﬁ%?shl ?TamldL: as g'ezh_ow S8 Ms: 503 (MH™).

-N-net hyl -4-trifluoronethyl -benzenesul fonam de was reacted with
pyrrolidine20d N, N-di net hyl acetam de at roomtenperature to yield trans-N

20 In analogy to the method described in example 12.1, trans-N-[4-(4-bromo-(E)-but-2-

I ne

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-

enyloxymethyl)-cyclohexylmethyl]-N-methyl-4-trifluoromethyl-benzenesulfonamide was
35 reacted with N-allyl-methyl-amine in N,N-dimethylacetamide at room temperature to



20

met hyl - N-[ 4- (4- pyrrolidin-1-yl-butoxynethyl)-cycl ohexyl nethyl]-4-trifluorom
et hyl - benoeseswlid onam de as yellow solid, Ms: 491 (MH). peO/EPB2/13786 anal ogy
to the nmethod described in exanple 12.1, _dgans- N-[ 4- (4- br ono-

but oxymet hyl ) - cycl ohexyl net hyl ]

- N- et hyl - if r t
e i e DL el e S KERICE:
trans- N- N methyl -4- trlﬂuoromethyl benzenesulfonamlde as light yellow viscous 011 MS: 489
{4-[4- (al | yhymet hyl - ami no) - but oxymet hyl ] - cycl ohexyl nmet hyl } - N- et hyl - 4-

trifl uororret hyl - benzenesul f onam de as yellow solid, Ms: 491 (M#+). 20.14

In anal ogy to the nmethod described in exanple 12.1, trans-N-[4-(4-brono- 30

but oxynet h)ﬁo)5 cycl ohexyl met hyl ]
- N- et hy$ - 4nt dratdgyoroothet mythol edezeriteduinf enatpled2\iasranedt{ £44-bréhogENpht-2-

§/ I2e|h)(;d[ (r)gxs_e%,%%,%‘ﬁﬂ.‘?g cy?oh%yh?lé q@tﬂ@(ﬂ_‘ﬁc‘@ £ cﬁg %Ehy[ Bgﬂgefésﬁggg{r’ﬁlltdér %a%]yl
| - cycl ohexadierewith ﬂ))s.q\z-lmeirhw ethylt)ﬁmlhumkirl’étdmybth petemestoiat fooma tdraperagire
colorless sglid yie tla\/sd gescgq'\/g*@z; bm?ﬁﬁcg%?e?%&yf}%ﬁp@%%ﬁ% enyl%Qym&‘PlyH5 In

gﬂ? ngﬁez ﬁﬂty;] gbg}gylrgﬁéy 11}17-@@6}@.)[1]4 trlﬂuoromethyl -benzenesulfonamide as l1ght yellow solid,
- N- et hy} - 4vsr92Bl(vpaonet hyl - benzenesul fonami de was reacted with

di rethyl -am ne in N, N-di met hyl acetam de at roomtenperature to yield 5
trans-N | -0( 4- di met hyl am no- but oxynet hyl ) - cycl ohexyl net hyl ] - N-net hyl -
trifluoro | - benzenesul fonam de as colorless solid, M. 465 (MH).
20.16 In adalacrgjpgtyaotﬁle methbd desagedi ineekample X arip tend-N-i4- (4-baorsoNE)-but-2-

[4-(4-Dbr o t Y,
s e -
bi s- (2- hydrrea@yedewkxln)etbmmm in Wmm%xlwr%@@ammn dempespivre enpelddranse to
yield s N-methyl-N-[4-(4-methylamino-(E)-but-2-e ilo xymethyl)-c clohexylmeth 1]-4-

O -

t N-(4-{4-[b hydr oxy- et hy but | | met hy!|
b Smbamon oo Lo PR B Y o )

(MH). 20.17 In analogy to the nmet hod described in exanple 12.1,
trans- N-[ 4-204- br ono- 15

but oxymet héﬁ'{%&l%}/ocglyﬁh?g rgtgt[&}h lclescl\rlfb t hy}-:xamplg '&&?%a%”-%-h&’ I(4 %?&%8'?%? BLI Qnam

de was rea W
N, N- di et hyenglosymathob- QtIOhoUhnethelﬂrﬁ‘émmthbrle‘l trdhsqrellndtfty} bengengspilfonamide was

4-[4-(( HE{ NNy e tiinlge D! QKRR lacetamide at

-cycl ohg%(y%ﬁ%tﬂf O?MN- tr(natk M N ?i)dﬂln@fhty ne}\l/ enzenesul’]la(%)cr?aarrﬁll e? a room
temperature  to yle d trans N-(4-{ 4mf(2 ydroxy-ethyl) -methyl-amino (E) but-2-
enyloxymethyl}-cyclohexylmethyl)-N-methyl-4-trifluoromethyl-benzenesulfonamide  as
light yellow solid, MS: 493 (MH™).

20.8

25 In analogy to the method described in example 12.1, trans-N-[4-(4-bromo-(E)-but-2-
enyloxymethyl)-cyclohexylmethyl]-N-methyl-4-trifluoromethyl-benzenesulfonamide was
reacted with morpholine in N,N-dimethylacetamide at room temperature to yield trans-
N-methyl-N-[4-(4-morpholin-4-yl-(E)-but-2-enyloxymethyl)-cyclohexylmethyl]-4-
trifluoromethyl-benzenesulfonamide as light yellow solid, MS: 505 (MH").

30 20.9
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 1-tert-butoxycarbonyl piperazine in N,N-dimethylacetamide at room

temperature followed by treatment with trifluoroacetic acid at room temperature to yield



colorless solid, Ms: 521 (M#). 20 20.18 In analogy to the nethod descri bed
in exanple 12.1, trans-[4-(4-brono-butoxynethyl)-
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4-chl or o- phgmyh ester was reacted mﬁth piperidine in N, N-di net hyl acet am de

at 50C for hours to yield tr [4 (4 30
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N, N- di et hy ' ' WO 03/ 053919

PCT/ EP02/ 13 %%%%g%g?ar‘g;ﬁseé?ggl?%u(ﬁ”%a gx% it $1) - met hyl - ani noJ
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ester as cotdtless viscous oil, MS: 441 (M#, 1Cl). 20.21 In analogy to

the methgd dessrdlésd ton marmétﬁo&Zdéscnbécanﬁr[&cahﬂﬂéorm buﬂmxwfat(layﬁrbmos

cycl ohexyl net h h id A4-c est er act ed
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cster a5 col BB N NI YL %mf?;y?%%ﬂ St oLy Fﬂgg to
the method ekskbexyaethyb)-Nxmaihyk4-1rflaoromesind-benzenasubfosamideutas x yoberlpss| )soh :
cycloheﬁglnpﬁﬁg¢§awgp§hyl carbam c acid 4-chloro-phenyl ester was reacted
with dinmethylamne in N, N-dinethylacetam de at 50C for 3 hours to yield
trans-[ 4-(4- dlnethylanlno but oxymet hyl ) - cycl ohexyl nmet hyl ] - net hyl - car bam ¢
aci d 4-chl of®! %henyl ester as light yellow viscous oil, M 411 ( M,

1) . 15 20Ii23addlo@naicogthet andthed maedatibledescr éxdaatplé nlBX,anmirB—NQ[AJ(A-bromo-

trans-{4-( 4b1l1)trogyrrr¥)1et% f)ggﬁlgﬁgxw&lgthyl]-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-trifluoromethyl-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-

trifluoromethyl-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 vyield trans-N-(4-{4-[ethyl-(2-hydroxy-ethyl)-amino]-butoxymethyl}-

cyclohexylmethyi)-N-methyl-4-triﬂuoromethyl-benzenesulfonamide as colorless solid,

MS: 509 (MH™).
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ester as col orless viscous oil, Ms: 455 ( , 1Cd). Exanple 21 21.1 A

sol ution of g (36.17 mml) of trans-nethanesulfonic acid 4-[2-(tert-
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purificatiom @ml@y 800 thy fxthedrotscobed i inhi example il AiluniransdNi del4rkromo-
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20 20.18
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



15 et hyl)-cycl ohexyl ]-ethyl}-nethyl-carbamc acid tert-butyl ester was
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- cycl ohexy 7.et st er_ as I es Il o
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treated wit F-cﬁ{oﬁ?ﬁﬁ?l%épx%]ccﬁgﬂ&g O Q4B M5 04! BAH" icans - et hanesul foni ¢

acid 2- (4- or o- phenoxycar bonyl ) -
met hyl - am no&-et hyl } - cycl ohexyl )-ethyl ester as colorless oil, M 418
(MH, id).20B%anple 22 WO 03/ 053919 PCT/ EP02/ 13786 -93 In analogy to the

me: Eod d@sg[ﬂ bﬁgogyntqemrmkﬂloa%eaaivm&mafﬁﬁpuleflﬁm, erangi[ g (e brems- s ymdtigdpt ed
W secondary ,or .pri m.nes in N di,met hyl acet am de to yiel erthary
or secondafﬁ%ﬁgﬁnﬁgmﬂﬁgrﬂa%? e%l?n‘ltqﬁgo%()ﬁ’a}fe n@sg?rab‘fﬁs: rﬁ%cg?‘é)l éﬂt‘h
Product NS Mehdthylesind dmiN,NadirdetAptacetamilibhate$A°€r $r23 . Hours to yield trans-[4-(4-
t rans- Met hyl,- - (2~ - nj L | dine.q 4 -
pi peridin- 1Si ﬁgtfé{rlﬁ?%o bﬁgo%ea&@i %ﬁ%ﬁ - %“Egﬂh %{/@ %ﬁ%%(lgic]n&-lde# hc)lll} (irs)cpz;lreggm C
chl oro aci destercasllighbyeblowmiiscous eibMBHIAOMYEalbbnyl ) - net hyl - ani no] - et hyl }-
cycl ohexyl)-ethyl ester 22.2 trans-4-Chloro-N nethyl-N 427
trans- Mefshapgssl fonic Piperidine {2-[4-(2-piperidin-1-yl- (1 d) acid
2-(4-{2-T(4- ethyl)-cycl . ;
(4-{2-1 In gn gg} tocéilce rgggl)c%qescrl teQ%rll }exarr(i;r)]lleolrfl, trans- [4-(4-bromo-butoxymethyl)-
cyclohexylmethyl}-methyl-carbamic acid 4-chloro-phenyl ester was reacted with ethyl-(2-
hydroxy-ethyl)-amine in N,N-dimethylacetamide at 50°C for 3 hours to yield trans-(4-{4-
[ethyl-(2-hydroxy-ethyl)-amino]-butoxymethyl}-cyclohexylmethyl)-methyl-carbamic acid
20  4-chloro-phenyl ester as colorless viscous oil, MS: 455 (MH", 1Cl).

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 carefully added 40
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met hyl -carb’.elmc acid 4- phenoxycarbonyl)- chloro-phenyl ester
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phenoxygar bamydmiz JbRt RWlbwal &edr in©0Mll bf tetrahydrofuran. After stirring for 3 hours at
room temperature, 40 ml of brine was dropped carefully into the reaction mixture. The
reaction mixture was stirred for another 20 minutes at room temperature and then
partitioned between ether, 1N HCl and water. After drying of the ether phase over sodium
sulfate and concentration under reduced pressure, 4.26 g of trans-{2-[4-(2-hydroxy-

15  ethyl)-cyclohexyl]-ethyl}-methyl-carbamic acid tert-butyl ester was obtained, which was

used without further purification.

21.4
In analogy to the procedures described in examples 11.13, 11.14 and 11.15, trans-{2-[4-(2-
hydroxy-ethyl)-cyclohexyl]-ethyl}-methyl-carbamic acid tert-butyl ester was reacted with
20 methanesulfonyl chloride to give trans-methanesulfonic acid 2-{4-[2-(tert-
butoxycarbonyl-methyl-amino)-ethyl]-cyclohexyl}-ethyl ester, which was subsequently
treated with 4N hydrogen chloride in dioxan to yield trans-methanesulfonic acid 2-[4-(2-
methylamino-ethyl)-cyclohexyl]-ethyl ester HCI salt as colorless solid; treatment of the
trans-methanesulfonic acid 2-[4-(2-methylamino-ethyl)-cyclohexyl]-ethyl ester HCI 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).

215

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).

Example 22
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105 ml (168 mmol) of n-butyl-lithium (ca 1.6 M in hexane). After 2 hours at this
temperature, 24 g (800 mmol) of paraformaldehyde were added. The reaction mixture was
warmed up to room temperature 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 NaHCO3/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-

35 butoxycarbonyl-methyl-amino)-methyl]-cyclohexyl}-prop-2-ynyl ester as brown oil, MS:
360 (MH™).
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evapor at ed uid@llenechloride was treated at 0°C with 161 ml (11.56 mmol) 4-
chlorophenylchloroformate and then during 3 minutes with 8.25 ml (48.17 mmol; 5
equivalents) of Huenig’s base. The reaction was stirred 45 hours at room temperature and

15 extracted with aqueous 10% KHSOg/ether (3x). The organic phases were washed with
aqueous 10% NaCl and dried over sodium sulfate to yield 5.3 g of crude trans-
methanesulfonic  acid  3-(4-{[(4-chloro-phenoxycarbonyl)-methyl-amino]-methyl}-
cyclohexyl)-prop-2-ynyl ester as dark brown oil, MS: 414 (MH", 1Cl).

23.6

20 In analogy to example 23.5, trans-methanesulfonic acid 3-(4-methylaminomethyl-
cyclohexyl)-prop-2-ynyl ester trifluoro-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 trifluoro-acetate and 4-trifluorophenylchloroformate gave
trans-methanesulfonic acid 3-(4-{[methyl-(4-trifluoromethyl-phenoxycarbonyl)-amino]-
methyl}-cyclohexyl)-prop-2-ynyl ester as dark brown oil, MS: 448 (MH").

30 Example 24

24.1

A solution of 222 mg (corresponds to 0.40 mmol) of crude trans-methanesulfonic acid 3-

(4-{[(4-chloro-phenoxycarbonyl)-methyl-amino]-methyl}-cyclohexyl)-prop-2-ynyl ester

in 4 ml of methanol was cooled to 0°C, treated with 0.34 ml (4 mmol) of piperidine and
35 stirred over night at room temperature. The solvent was evaporated and the residue
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and evaporated un pressure 10 resi'due was chrongt ogr aphed
on silica g#irred fof é }EPHIS ¥ Foomy temReTSRre. fften yqusnenng; Weh asemapim é@F"é%dﬁent

gi vi ng 449Nt ¢ BAYthOTedltib® nﬁ@ﬁn& Rl Sra it ed et s wxteetahil | ether{ THe combined

[ 2- (et hyl %f‘h&!? trifluoro é{%gﬂﬁz%%@ 4)%,2{ %gﬁgfem%%m‘é%g%ﬁ?%h%oraég ynder

cycl ohex¥! ApesMGTo M2

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™).

25.2
In analogy to the procedure described in example 25.1, trans-methanesulfonic acid 4-{2-

15

[methyl-(4-trifluoromethyl-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™).
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A solution of 10.6 g ( corresponds to 5.1 g, 14.2 mmol) of crude

trans-nmet hanesul fonic acid 3-{4-[(tert-butoxycarbonyl -nethyl- am no)

- met hyl | -wooBokoxyl } - prop-2-ynyl ester in 210 nl et hanol paagEpPrz/eased at 0C
with 18.1 m (142 mmol) of 7.8 NHOA in_ E)anol. After 20 4 hours at room
tenperature, the reaction was evaporated give 12.06 g of crude trans-

[4- (3-chl prop -1-ynyl )-cycl ohexyl net hyl ] - met hyl - am ne. HC1 as br own
sem solid, © 199 (M, id 28.2 A solution of 12.06 g (corresponds to
14. 2 mmol ) Ipf amalogie ta rthﬂsprp clebasibed pinogrample 5.1, trans-N-[4-(3-chloro-(E,Z)-

ynyl ) cycl oligsuly ﬂydhlex,vmfemyh] ROy HebiBorb AR RS aneshhay (Ble-var

treated at wi't’h uor.o l loro te and t
during 3 m(ﬁﬁ%@e\ﬂﬂt@.waizeafteﬁiﬂw@wn %Pn I\%Néﬁw fesrpami fm%me@enge Bhse.
The reacyi %dm;sh &ﬂuﬂéﬁﬁ yidldn@aksSN - 3E1ﬂﬁﬂzli06ﬂf{}d’~f(E,@)flﬁopﬂﬁ'l)eé%roﬁéi}@ﬁieﬂhﬂ]h
aqueous 10% he or d S
10% NaQl - ary IaHsﬁéa‘E qorgmﬁw@sﬁ%@s@%ﬁ SRz L5hs veRust fhd hATHEL

trans-[ 4- (3MHNor o- prop- 1-ynyl ) - cycl ohexyl net hyl | - net hyI carbam c acid
4-fluoro- phenyl ester as a brown oil, Ms: 338 (MWMH, 1Cl). Exanple 29 29.1
A sol ution fs; 250 ng (0.63 mmol) of trans-

[ 4-(3-chl oro- prop | -ynyl)-cycl ohexyl nethyl]- 35 nethyl-carbam c acid

4- f | uor o- pHarapelogk tte theypiage réaip&ﬂrsyheden skabple 2641, Nans-methrngsulfpniogid 2-(4-
03/ 053919 REHLBRORI-LH &S ome ML bERihlony:Smb Sakethyl & RIohc) -y 6. Jugfrol )

of N-nethylp eand stiirred over t,. at om 't enper at ur e.

sol vent was éwé Leartreiorbnaelein N wmﬁa@éaﬁhf‘swm‘f afi
:c\la:-ICCB {j et fsealu(niSh)rdncTél@ }aélgaﬂa:crﬁ mha-s(e-lmzdr whlewyl eysloHexyimetdil a4t -ﬁnethyl-
iltered an Pur at i t ogr aphy on
silica gel [gtr%??\’i‘??ti‘ﬁgg?ﬂzgp?s& ?%{ }éeflfo %ing gn 423%3 (93 % of pure
trans-net hyl -{4-[ 3-

(et hyl - pr &»4 - ani no) - prop-1 -ynyl ] -cycl ohexyl net hyl } - carbam ¢ aci d

4-f 1 uor 95 phgnyhie lggst(r) ®he ﬁﬁ)cleéllﬂ@tdep&m}dq}llexa&@ e B0 thalfIN-{4-T0S 5801 QY‘%GQZ-
conpounds were piéepar ed romtgtﬁe_lmcorrespo I hg chl%y{ge and secon ary

ami nes: Ex&mglogy ety clobexatmethyl N apsthy-4 -muorg@e efvgnesulfomamidey) - (2-
391 tlrans (E:)@a'nﬁ;ﬁﬁ qlblwrw@s réimmlm&( i}nffd)iib”lé)i%NWdlﬁxﬁ&tYl E&ﬂﬂﬂdrﬁldea;hmdfw?rksdht@@f
prop-1-ynyl)-. et y m ne ex -
ot hy - Cat BRAE agPHTRE. i nyiddar ban - Gagimdszol - (EPEEL ZRRHET R
cyclohexylmethyl] -N-methyl-4- trlﬂuoromethyl -benzenesulfonamide as yellowish solid,
20 MS: 486 (MH™).

Example 26

26.1
A solution of 77 mg (0.17 mmol) trans-N-methyl-N-[4-(4-methylamino-(E)-but-2-
enyloxymethyl)-cyclohexylmethyl]-4-trifluoromethyl-benzenesulfonamide (example
25 20.6), 0.044 g (0.34 mmol) of 4-chloro-2-methyl-pyrimidine [Ger. Offen. (1990),
DE3905364 Al] and 0.06 ml (0.34 mmol) N-ethyl-diisopropylamine in 1 ml of N,N-
dimethylformamide was stirred for 2 hours at 80°C. The reaction mixture was then cooled
to room temperature, poured into 30 ml 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-(2-methyl-
pyrimidin-4-yl)-amino]-(E)-but-2-enyloxymethyl}-cyclohexylmethyl)-4-trifluoromethyl-

benzenesulfonamide as yellowish viscous oil, MS: 541 (MH™).

35 Example 27



fl uoro-phenyl ester 4-fluoro-phenyl ester 29.3 trans- [4-(3-D nethyl am no-
347 trans- [4-(3-chloro- D nethylamne prop-1-ynyl)- prop-Il-ynyl)-

cycl ohexywomwBhydole net hyl - cycl ohexyl net hyl ] - carbam ¢ aci #CAAPhu®@786

met hyl - carbam ¢ acid phenyl ester 4-fl uorfbrlphenyl ester WD 03/053919

PCT/ EP0O2/ 13786 -103 s Exanple Exanple Il mcoated tabl ets containing
the followi ng ingredients can be manufactured in a conventional manner:

I ngredients Per tablet Kernel: Conmpound of forrmula (1) 10.0 200.0

M crocr yst all imixture| bfil B9e n2R. .63y mrgol Hganst(édﬂo{ééthhk&bwomeﬁlyﬁgamng ny

Povi done K3Qne1-l?ylfcy‘@oﬁl: 1§- eﬂg/g §Q§fypgir§£fiﬁcc beigl ¥-Qﬁhé$x%n4e¥}r1§ Iﬂﬂn}l? efer®56 6

Magnesi um st ear’a er nel 120. 0 Film
Coat : Hydr oB&dhmmabe th%@aggy%g apdsp3 wgé%rnogocrf}éxdmwrep%yrea
6000 0. 8 319 addict i) 7 rdlAdfCCH,C3,, Wlks StifedTibr thbd @By@t)mle }(dtﬁﬂld)ﬁl\/)w@n'% (fIE)6]mﬁloD)g

Tit d d t t

Wit b G oc Pt EaF e e D s dtal gtk 58 B LY, of s ey e Ve

sol uti on of a@d:ddyt\mtlwfqawdmﬁmdon Aftexvatoehier SRheRgr Himl eftaguesus satuxated WaHCO;
odi um st ar I

o um > 1 S BLUSR, oy RSB IR L, OOCOTHL SRS VB LS g

agueous soI gthietffyater.] §he ﬁmnﬁla@h WS Cirk?d asb weanested omslgr fredyged opressutgD The

03/05391%) PeehidR 02¢vés37gﬁromatographed on silica gel with a 91 v/v mixture of

methylenchloide/methanol as eluent giving 449mg (62%) of pure rac-trans-ethyl(2-
hydroxyethyl)({4-[2-(methyl{[4-
(trifluoromethyl)phenoxy]carbonyl}amino)ethyl]cyclohexyl}methyl)ammoniumolate, MS:
447 (MH").

15 Example 28

28.1

A solution of 10.6 g ( corresponds to 5.1 g, 14.2 mmol) of crude trans-methanesulfonic

acid 3-{4-[(tert-butoxycarbonyl-methyl-amino)-methyl]-cyclohexyl}-prop-2-ynyl ester in

210 ml ethanol was treated at 0°C with 18.1 ml (142 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-1-ynyl)-cyclohexylmethyl]-methyl-amine. HCl 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.HCl 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 ml (70.9 mmol; 5 equivalents) of Huenig’s base. The reaction was stirred 2 hours at
room temperature and extracted with aqueous 10% KHSO,/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-chloro-prop-1-ynyl)-cyclohexylmethyl]-
35 methyl-carbamic acid 4-fluoro-phenyl ester with a catalytic amount of Nal in 7 ml of



-104- Exanple B Capsul es containing the follow ng ingredients can be

manuf actured in a conventional manner: |ngredients Per capsule Conpound
of fornulwo(Bps®e 0 ny Lactose 150.0 ng Mize starch 20PQTmEP02/THBE 5.0 Ny
5 The conponents are sieved and m xed ar_lﬂ |IIed into capsules of size 2.
Exanple C | nj ection solutions can have t 8 fol | owi ng conposition: Conpound
of formula Po coly

ad pH 5.0 %’arrmlf%a?g(ﬁﬁteedc %%E)Yéso | o%ns {%121%?91 &%ﬁw%ggﬁaé% 2{n\fieéaﬁle(a (g’é?ent
i s di ssol veughtnataroeinx tempgeratur@cr hﬁeidh\pelnemas @varostted @0dathe rogdusr extfagied with

I njection (Jﬁ?'é%l)s s nﬁ}gteﬁmdﬂgkégyéﬂﬁérqu)t The oggag% p‘ﬁ%@é whis %écﬂmtﬁ@@dlﬁm Hilfate, S

adj usted t t1on the resid nt of g ﬂ
sol ution i Sfltared éflédeVaPPIaF%CH Pyrificatipn) by tlagh ﬁ@“é‘h“ FRTBROBEAPEY Vsl Shd

steri : | zed. (nYéh il é%&ﬁf%%aef/ml DRI TR0 214 Ghg (Emaploe @rquahsg;eémﬁu {a-[3-
capsul es cont the follow n ar edi en manu a

convent i onalm%f&’ﬂd’é Pyléé’b@ﬁ#'é’r%%ﬁfgyé‘ﬁf CY%ShﬁS’EfH?f?’ Hﬂfa c(“? 'éluﬁr%ﬁhenyl
Yel | ow wax ted astight Bptmoghb MS:8d5 SuffH ) bBeenfobowing cﬁmpgun@ﬁwtnealrégared from the

hydr ogenat ed pl ant | noil 110.0 ng Wight of capsule
cont ents 1coroRgiaithionde tndReo R pfit

n capsul e In 75.0 ng dycerol 85 %32.0 ng

Example |Product MS  |Chloride Amine

MH"

29.2 trans-(4-{3-[Ethyl-(2- 391 |trans-[4-(3-chloro-  |Ethyl-(2-hydroxy-
hydroxy-ethyl)-amino]-prop- prop-1-ynyl)- ethyl)-amine
1-ynyl}-cyclohexylmethyl)- cyclohexylmethyl]-
methyl-carbamic acid 4- methyl-carbamic acid
fluoro-phenyl ester 4-fluoro-phenyl 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




Karion 83 8.0 ng (dry matter) Titan dioxide 0.4 ng Iron oxide yellow 1.1
ng 5 The active ingredient is dissolved in a warmnelting of the other

i ngredi erwe oatsBoihe mxture is filled into soft gel atin ecapaPEs3786
appropriate size. The filled soft gel ati(r:\ capsul es are treated according
to the usual procedures. Exanple E 10 Sa Rfs cont ai ni ng the foll ow ng

i ngredi ents can be manufactured in a cgnve@ti onal manner: Conpound of
formula (1) 50.0 ng Lactose, fine po 5.0 mg Mcrocristalline
cellul ose (AVICEL PH 102) 1400.0 ng Sodi um car boxynet hyl cellul ose 14.0 ng
Pol yvi nyl pyEx@hpldan K 30 10.0 ng Magnesi unstearate 10.0 ng Fl avoring
additives 1.0 ng The active ingredient is mxed wth | actose,

m crocristalling, cell ul and . saodi a - M -

granul ated wit hﬁgnrﬁoi?ﬂga}?%?c “61”{}%‘%#{’;‘]? %)gl? &V%‘%égﬁh%&v\%ﬁ &F %%?afh%gg%%%%ul at e
is mxed w téhvenigeres mammerear ate and the flavouring additives and filled
into sachets. WO 03/053919 PCT/EP02/13786 -106 s Caim1l. Conpounds of
formula (1) A9 CA5A6 NW_Al10 A3 M4 (CA) 1 XV PAUN(C2 mCH2)n A2
(1) wherei Inggeditrits 0 or a lone pair, Vis a singl e Bentableto, S, -CH2-,
-CH=CH, -CH-CH CH2-0-, or -CC, Wis CO COO CONR, CSO CSNR, SO, or
SO2NR, Kernel:

Compound of formula (I) 100 mg 200.0 mg
Microcrystalline cellulose 235mg  43.5mg
Lactose hydrous 60.0 mg 70.0 mg
Povidone K30 12.5mg 15.0 mg
Sodium starch glycolate 12.5 mg 17.0 mg
Magnesium stearate 1.5mg 4.5mg
(Kernel Weight) 1200 mg  350.0 mg
Film Coat:

Hydroxypropyl methyl cellulose 3.5 mg 7.0 mg
Polyethylene glycol 6000 0.8 mg 1.6 mg
Talc 1.3 mg 2.6 mg
Iron oxyde (yellow) 0.8 mg 1.6 mg
Titan dioxide 0.8 mg 1.6 mg

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

10 suspension of the above mentioned film coat.



m and n i ndependently fromeach other are 0 to 7 and mtn is O to 7, with
the proviso that mis not O, if Vis 0 or S 10 A is hydrogen,

| ower - al kyD,03lyxndxy- | ower - al kyl , or | ower-al kenyl, A2 isPpcymroaiikyd ,

cycl oal kyl -1 ower - al kyl , | ower-al kenyl , I_ol%r_-al kynyl, heteroaryl, or

| ower - al kyl optionally substituted by R2,”"or A and A2 are bonded to each
other to fogm ar 'an and -A' -A2- is |lower-al kylene or | ower-al kenyl ene,
optionally W Put ed by R2, in which one -CH2- group of 15 -A -A2- can
optionally be replaced by NR3, S, or 0, or -A -A2- is -CH=N CH=CH which
can optional | y Gepsalebsonthintmgithefollovieg irgrédi¢nts caxdbeamanwidctiredspendent |y from
each other are t} drogen or |ower-alkyl, or A3 and A4 are bonded to each
other to fo?orﬂvn?/(fr}? a(r)lagrt'her with the carbon atomto which they are
attached and -A3-A4- is -(CH2)2.5-, 20 A5, A6, A and A$ independently from
each ot her : ogen or [ower-alkyl, A9 is hydrogen, | ovwedapbduyd .

| ower - al keny ?edggfﬁqgaryl -l ower-al kyl, A10 is lower-al kyl, cycloalkyl, aryl,
aryl - | omr-@bwbun$§f@§@@[ay(h) or heteroaryl- lower-alkyl, p ig50m¢ 1, 25
R2 is hydro hydr oxy- | ower - al kyl , | ower-al koxy, | ower-al ko rbonyl ,
N(R4, R5), t st ower - al koxy or halogen, R, R3, R4 and R5 inééﬁ'@ﬁ’éfently
from each oMagesareh hydrogen or | ower-al kyl, WO 03/053919 PCTL&PGZg 13786
-107 and p rlmaceuti cally acceptable salts thereof, with the pg@\ﬁlgo, t hat
the conpount®df formula (1) is not trans-naphthal ene-I-sulfonic &tid

met hyl - (4- met hyl am nonet hyl - cycl ohexyl m et hyl )-am de. 2. Conpounds

accordi ng tBhetampnnkntsenesievad dgdirgixed hudBllgshinto caps@es dogsdunds according to
any of clainms 1 to 2, wherein Vis a single bond, 0, -CH2-, -CH=CH,
-CH=CH CH2- O, or -C=C-. 4. Conpounds according to any of clainms 1 to 3,
wherein V iBxamde @gl e bond. 5. Conpounds according to any of clains 1 to
3, wherein Vis a -CH2-. 6. Conpounds according to any of clains 1 to 3,
wherein Vis - 3 .cor di t.0 any of clains 1 to 3,
wherein Vis -gz%%g.so%g%%soﬁan S gg{égrg%‘?‘ﬁ‘ggfg‘l“gg?{‘g “clains 1 to 7, wherein
Wis COO 9. Compounds according to any of clains 1 to 7, wherein Wis

SQ2. 10. CofpRppesd 8Cehdlang) to any of claims 1 to 9, wherein goingg 0 to 4

and n is
Polyethylene Glycol 400 150.0 mg
Acetic Acid q.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.



0 to 1. 15 11. Conpounds according to any of clains 1 to 10, wherein mis
0. 12 Conpounds according to any of clains 1 to 11, wherein nis 0. 13.
Conmpoundswamsosding to any of clains 1 to 12, wherein A PETHpdr/mIeN,

| ower - al kyl or hydroxy-I|ower-al kyl. 14. 1%(rgrrpounds according to any of
claims 1 to 13, wherein A" is nethyl, et hy or 20 2-hydroxy- ethyl. 15.
Conpounds a%%?xﬁ?f g to any of clains i to 14, wherein A2 is |ower-al kenyl,
2- net hyl - pyri di nyl, or lower-alkyl optionally substituted by R2, wher ei n
R2 is hydroxy. 16. Corrpounds accordin tg to any of clainms 1 to 15, where| n A2
is methyl or 2-Sefydelasy canshles corpsining, wan@etr@araﬁyt@ﬁe énai s
1 to 12, whepsleAtibnaldhnd2 are bonded to each ot her to forma ring and
-A'-A2- is lower-al kylene optionally substituted by R2, in which one -CH2-
group of A'C - can Otng' onal 'y be replaced by NR3 or 0, or -A -A2- is
~CHEN- CH=CHC PR Ft i s hydroxy or hydroxy-lower-alkyl, and R3 is

hydr ogen or Compeendalf kymulaND) 03/ 053919 PCT/ EP02/ 13786 - 108 3®®.mgonpounds
accordi ng t?eﬁAM“ wherein -Al -A2- is -(CH2)4- or -(CH2)5- g
Compounds according to any of clains 1 to 18, wherein A3 and A 2 ar

hydr ogen. 2&lyd@gepateddsyadeeenodi ng to any of clains 1 to 19, whélghg A5 and
A6 are 5 hpg{tgggﬁ ydrdenatQIHl Rrpewe according to any of claims balggngo,
wherein A7 and A8 are” hydrogen. 22. Conpounds according to any of cI ainms 1
to 21, wher &P¥b&8nod | ower - al kyl . 23. Conpounds according to é MM8F cl ai s
1lto 22 whay lﬂoAQapsalerEBhfk)&ts 10 24. Conpounds according to I@B)Orﬁ% cl ai ns
1 to 23, V\/ﬂgﬁl AlO.is aryl. 25. Conpounds according to any of clains 1
to 24, wher GRURFAPIYC phenyl  optional |y substituted with hal ogen or CF3.
26. Corrpound}elaancor ding to any of clains 1 to 25, wherein Al107569 mg

4- chl or o- pheg od-trifluoronethyl-phenyl. 15 27. A conpou ordi ng
to any of c@ylaml?g /g selected fromthe group consisting %Qfoqﬁg

t r ans- Met hyKaripm 83 ( 2- pi perl din- | -yl-ethyl)-cycl ohexﬁl(}@gwmmat@?ﬁ bami ¢
aci d 4-chl omgan 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.



phenyl ester, trans-N-Methyl-N- [4- (2-piperidin-1-yl-ethyl)

-cycl ohexyl nmethyl] -4-trifluoronmethyl- 20 benzenesul f onam de,

t rans- N- (Wo{02059B s- ( 2- hydr oxy-et hyl) -am no ] PCT/EP02/13786

- et hyl }- cycl ohexyl net hyl ) - N- et hyl - 4- tr'(ﬁ uor onet hyl - benzenesul f onam de,
trans-[ 2-(4-D met hyl am nonet hyl - cycl ohek; é)'— et hyl ] -met hyl -carbam c acid 4-
trifluoronethyl-phenyl ester, 25 trans- l2.- 4-f

[ Et hyl - (2- hydr oxy- et hyl ) - am no] - et hyl }= ohexyl)-ethyl]-nmethyl- carbam c
acid 4-trifluoronethyl-phenyl ester, trans-Methyl-

[ 2- (4-pi peridin-1-yl net hyI ¥c| ohex&l) ethyl] -carbamc acid 4-

trifl uoromet hyll- ph&eypasside pf formula

trans- Met hyl -{2-[ 4- ( 3- pi peri di n-1 -yl -(E)-propenyl)-cycl ohexyl ] - et hyl
}-carbam c acid 4- 30 chl oro-phenyl ester, trans- Mt hyA-
{2-[4-(3-pyrrolidin-1-yl-(E)-propenyl)- cycl Ohﬁ y d et herl} cajbamc acid 4-
chl or o- phenyl ester, trans-(4-{5- [ Bis et M/EA - ami no]
-pentyl }-cycl ohexyl net hy?3) - mt“hyl carb acid y\FA?)I uor orret hyl - phenyl

ester, 35 trans- (4- {p’(ﬂ [ Et yd et hyl) -am noP
]-prop-1-ynyl}-cycl ohex met(H,) WO 03/ 053919 PCT/ EP02/ 13786 - 109
carbam c aC|d4tr|fIl!|.bO$§rethl Renyl ester, and trans- N-( - [ Et hyl -
(2- hydroxy-ethyl) -amn propyl } -cycl ohexyl nethyl) -

trifluoronethyl -benzenesul fonam de, and pharmaceutically accept abI e salts
t hereof. 5 dRreit process for the manufacture of conpounds according to any
of clainse 1 to 27, which process conprises a) reacting a conpound of
formula {11J A9 CﬁﬂA@)rM\l\bko;ﬁhu,Hv za (CA A )P (CH2)n (11) vvith a corrpound
(A, A2, UN-C(A3, AMd)-(CH2)mM wherein V_i or S, Mis nesylate

tosyl ate, t¥ifl atejsayinglgbond, 9,5, aﬁHZU'CﬁFCH&Z GH=@pk-RE:A8- Ar @%CAQ A10 W

m n and p areBr S is (I%I QﬁﬂD :&r@gk%&r&) csRir!! ZI;glr EOWRI s nmesyl ate, tosylate,

triflate, ,
mandn independently from each other are 0 to 7 and m+n is 0 to 7, with the proviso
that mis not 0,if Vis O or S,
10 Al is hydrogen, lower-alkyl, hydroxy-lower-alkyl, or lower-alkenyl,
A? is cycloalkyl, cycloalkyl-lower-alkyl, lower-alkenyl, lower-alkynyl, heteroaryl,
or lower-alkyl optionally substituted by R?, or

A'and A? are bonded to each other to form a ring and -A'-A’- is lower-alkylene or
lower-alkenylene, optionally substituted by R?, in which one -CH,- group of
15 -A'-A2- can optionally be replaced by NR’, S, or O, or -Al-A% s
-CH=N-CH=CH- which can optionally be substituted by lower-alkyl,

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

A’and A* are bonded to each other to form a ring together with the carbon atom to
which they are attached and -A%-A% is -(CH3)z.5-,

20 A% A% A7 and A® independently from each other are hydrogen or lower-alkyl,

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,
25 R? is hydroxy, hydroxy-lower-alkyl, lower-alkoxy, lower-alkoxycarbonyl,

N(R*,R?), thio-lower-alkoxy or halogen,
R', R%, R* and R® independently from each other are hydrogen or lower-alkyl,



or SH, orb) reacting a conpound of formula (111) A9 CA5A6 NWA10 A3 A4
(CA) M~ VCH a (CH2)m2 n (I1l) 15 with a conmpound NHA' A2, wherein M
i s mesyl ave,03emyd ate, triflate, C, Br or |, and A, A2, PCAEZPIZB7SAS, A6,
A7, A8, A9, A10, V, W in, n and p are as, qui ned in claim1l1, and
optionally converting a conpound according to any of clains 1 to 27 to a

phar maceuti ¢a accent ¢ QRal avent | d
ecording t 4% R BREERAR SoPlibi MCLERLS Ry pERIY AL 1R ArpBUREYP
corr espondi f@f disrrptirias saphiyalege-d-sufonic esidynethils(damedivtanigomsthyhy  of
clains 1 toc YOMgfh uhmededred by a process according to claim28. WO
03/ 053919 PCT/EP02/ 13786 - 110 30. Pharnmaceutical conpositions conprising

a conpound accoE.di ng, %oﬁﬁéajﬂcorcﬁ{lﬁ% ?if}l(}g h%zeir"f‘@qs glcﬁﬂgﬂ’aﬁmceu“ cally

acceptabl e carri‘er andror uvan rQ}Vpounds according to any of
claims 1 to 27 for use as therapeutic active substances. 5 32. Conpounds
accordi ng to any- of Cemponrdsaqegrding tony @& elaias 1 ed ayherain ¢ iaa singls bond, O,
subst ances ftOH,+{ heHt=CRR, nEHECAR A rOpooptyCaxi s of di seases which are
associated with OSC. 33. A nmethod for the treatnent and/or prophyl axis of

di seases which gre c@?}%ﬁhfﬁ ?&o)’&;}}é tgﬁgro?H%Hnéftohé’,Rﬁ{e?é?;?‘\/%%?{ngie%%az .

hyperlipem a, arteriosclerosis, o di seases, nycoses, parasite
i nfections, gallstones, tuHDrs and/ or hy? rproliferative_disorders, and/or
treat ment and/ of- pr SPAPCHRASAGPTIRGS 30X éﬁ%%%@ 3 ovheredm Yas andHer abet es,
whi ch nmet hod conprises adm nistering a conpound according to any of clains
1 to 27 to a henmanCbeaipognds acnidimg to a3¢ of dlaenub® HiwheonpdundSHaCtbr di ng to
any of claims 1 to 27 for the treatnment 15 and/or prophyl axis of di seases

whi ch arg assochat egoWilin8fecorfing iy 88 Balhs CRMMNMFSN §G6ALEENY to any of
clainms 1 to 27 for the treatnent and/gr prophyl axi s of

hyper chol ester ofem g, el 1RSI ool SFLORS! P W her 5 W B0
9.  Compounds according to any of claims 1 to 7, wherein W is SO,.

10. Compounds according to any of claims 1 to 9, wherein mis 0 to 4 and n is
Otol.

15 11. Compounds according to any of claims 1 to 10, wherein m is 0.
12 Compounds according to any of claims 1 to 11, wherein n is 0.

13. Compounds according to any of claims 1 to 12, wherein A' is hydrogen, lower-
alkyl or hydroxy-lower-alkyl.

14. Compounds according to any of claims 1 to 13, wherein A' is methyl, ethyl, or
20  2-hydroxy-ethyl.

15. Compounds according to any of claims 1 to 14, wherein A? is lower-alkenyl, 2-
methyl-pyrimidinyl, or lower-alkyl optionally substituted by R?, wherein R is hydroxy.

16. Compounds according to any of claims 1 to 15, wherein A? is methyl or 2-
hydroxy-ethyl.

25 17. Compounds according to any of claims 1 to 12, wherein A' and A” are bonded
to each other to form a ring and -A'-A% is lower-alkylene optionally substituted by R?, in
which one -CH,- group of -A'-A’- can optionally be replaced by NR® or O, or -AA% s
-CH=N-CH=CH-, wherein R? is hydroxy or hydroxy-lower-alkyl, and R’ is hydrogen or
lower-alkyl.



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

i mpai r ed Wbwseos®wi4 ol erance, and 20 di abetes. 36. The use @eCTEMPOIBGS
according to any of clainms 1 to 27 for t preparation of nedicanments for
t he treatnent and/or prophyl axi s of di seases which are associated with

OSC. 37. The u ound f \clai 7 th
prepar ati on é%of né§$%aﬁ§ﬁ'ax tgﬁﬂg?rea ?-éﬂ bgsgﬁgaﬁy Qﬁﬁr ©

hypercholesterolen1a hyperllpenla art rloscler03|s ascul ar, dlseases
mycoses, parasilde iGHTBRUsk@ccaIdIngde sk Ca"t”lﬁ%ﬁ?éfsa‘f‘ih?ré‘r“ Ayserioreet i ferati ve
di sorders, dﬁ@ﬁ treat nent and/ or prophyIaX|s of inpaired glucose

t ol erance and abetes. 38. The novel conpounds, processes and net hods as

fo' | ‘as the usenof syeh, 3 LOTRAYRYEn s 1815 YwRS HETUNHE Y re
erelnbegoH%aK%al

21. Compounds according to any of claims 1 to 20, wherein A’ and A® are
hydrogen.

22. Compounds according to any of claims 1 to 21, wherein A’ is lower-alkyl.
23.  Compounds according to any of claims 1 to 22, wherein A is methyl.
10 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 CFs.

26. Compounds according to any of claims 1 to 25, wherein A'° is 4-chloro-phenyl
or 4-trifluoromethyl-phenyl.

15 27. A compound according to any of claims 1 to 26, selected from the group
consisting of
trans-Methyl-[4-(2-piperidin- 1-yl-ethyl)-cyclohexylmethyl]-carbamic acid 4-chloro-
phenyl ester,
trans-N-Methyl-N-[4-(2-piperidin- 1-yl-ethyl)-cyclohexylmethyl]-4-trifluoromethyl-

20 benzenesulfonamide,
trans-N-(4-{2-[Bis-(2-hydroxy-ethyl)-amino]-ethyl}-cyclohexylmethyl)-N-methyl-4-
trifluoromethyl-benzenesulfonamide,
trans-[2-(4-Dimethylaminomethyl-cyclohexyl)-ethyl]-methyl-carbamic acid 4-
trifluoromethyl-phenyl ester,

25  trans-[2-(4-{[Ethyl-(2-hydroxy-ethyl)-amino]-methyl}-cyclohexyl)-ethyl]-methyl-
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-

30 chloro-phenyl ester,
trans-Methyl-{2-[4-(3-pyrrolidin-1-yl-(E)-propenyl)-cyclohexyl]-ethyl}-carbamic acid 4-
chloro-phenyl ester,
trans-(4-{5-[Bis-(2-hydroxy-ethyl)-amino]-pentyl}-cyclohexylmethyl)-methyl-carbamic
acid 4-trifluoromethyl-phenyl ester,

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

69
CA@3 /N‘W_A10
HV /O/ (CA7A8) p
~

(CH,),
n

with a compound (AI,AZ,U)N—C(A3,A4)-(CHz)m-M, wherein V is O or S, M is mesylate,
tosylate, triflate, Cl, Br or I, and U, A', A%, A>, A%, A%, A%, A7, A%, A, A'", W, m, n and p are
as defined 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 (III)

A
|
CAS\AG /N.W_ "
AL A (CA’AY
SN F
M™ NCH,), (CHy),

(III)

with a compound NHA'A?, wherein M is mesylate, tosylate, triflate, Cl, Br or I, and Al, A%
A’ A% A% AS A7, AR A% A, V, W, m, n and p are as defined in claim 1,

and optionally converting a compound according to any of claims 1 to 27 to a
pharmaceutically acceptable salt,

and optionally converting a compound according to any of claims 1 to 27, wherein U is a
lone pair, to a corresponding compound wherein U is O.

29. Compounds according to any of claims 1 to 27 when manufactured by a
process according to claim 28.
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30. Pharmaceutical compositions comprising a compound according to any of
claims 1 to 27 and a pharmaceutically acceptable carrier and/or adjuvant.

31. Compounds according to any of claims 1 to 27 for use as therapeutic active

substances.

32. Compounds according to any of claims 1 to 27 for use as therapeutic active
substances for the treatment and/or prophylaxis of diseases which are associated with
OSC.

33. 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, which method comprises administering a compound according to any of claims 1

to 27 to a human being or animal.

34. The use of compounds according to any of claims 1 to 27 for the treatment
and/or prophylaxis of diseases which are associated with OSC.

35. The use of compounds according to any of claims 1 to 27 for the treatment
and/or prophylaxis of 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.

36. The use of compounds according to any of claims 1 to 27 for the preparation
of medicaments for the treatment and/or prophylaxis of diseases which are associated with
OSC.

37. 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, gallstones,
tumors and/or hyperproliferative disorders, and/or treatment and/or prophylaxis of

impaired glucose tolerance and diabetes.

38. The novel compounds, processes and methods as well as the use of such
compounds substantially as described hereinbefore.
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